DNV

6 KLSYV

(GLWLRQ\

3DUW $GGLWLRQDO FODVV QRWDW
&KDSWHU &ROG FOLPDWH
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7KH FROMQWR! VKLY VHUYLFH GRFXP HQWLY ViKH VXENHPWRI LQWIGBIPMKDOSIRSHUN WKW LHVHUYHG E\ * 19 $6 3' 19”7  7KH XVHU
DFFHSW WDWIWLY SLRKIEIWMG B\ DQ RQH HOH EXW 19 DQG RULW CEHQVHHV VR RITHUDQG RUSHURWLP FOMLIFDMRQ FHUAILEDVMRQ
DQG RU YHULLFDMRQ VHUYIFHV IQFOXGIQI VIKH DVXDQFH RI FHUAIIFDVAY DQG RUGHFMUDMRQV Rl FRQIRLP IW  Z KR@ RUSDUD RQ VKH
EDVV Rl DQG RU SXU/XDOWWR VKLY GRFXP HOWZ KHVWHU I LHH Rl FKDU H RUFKDU HDE®! Z IMKRXW 1 9V SURUZ UMKQ FROVHOW ' 19

1V QRWHVSROVE® | RUVKH FRQVHT XHQFHV DUMQJ 1LRP DQ\ XVH Rl VKLY GRFXP HQWE\ RVIKHL/

7KH 3') HOHFWURQLF YHUVLRQ RI WKLY GRFXPHQW DYDLODEOH DW WKH '19 ZHEVLWH GQY FRP LV WKH |
DUH DQ\ LQFRQVLVWHQFLHY EHWZHHQ WKH 3') YHUVLRQ DQG DQ\ RWKHU DYDLODEOH YHUVLRQ WKH 3

''19 $6



)25(:25"

'19 WGV IRUFDWILIFDMRQ FRQWILQ SURFHGXUWDODQG VMFKQUFDOWHT XILHP HQW LHOWG VR REVIQIQJ DQG
WHIQIQJ D FOW FHOMLFDWA 7 KH WXGV LHSUHVHQWD@UHT XIWHP HOW DGRSWAG E\ VKH 6 RFIHW DV EDVV
IRU FODVVLILFDWLRQ

< '19 $6 -XO
$Q FRPPHOQWP D\ EHWVHOAME\ HPDIORUXOHV#GQY FRP

7KLY VHUYLFH GRFXP HOWKDV EHHQ SUHSDUHG EDVHG RQ DYDIDME®! NQRZ BIGIH WFKQR®J\ DQG RULQIRLP DMRQ DWWH VIP H Rl IWWXDQFH RI WLV
GRFXP HQW 7KH XVH Rl VIKLY GRFXP HOWE\ RWKHU SDUAHV VKDQ ' 19 LV DWWH XVHUV VRBI UMN 8 QB RWHLZ [VH WIWAG LQ DQ DSSTFDE®! FRQADFW
RUIRGRZ LQJ ILRP P DQGDVRY @Z WKH CDEIOV RI ' 19 $6 W SDUHQAFRP SDQIHV DQG VXEMGIDUHV DV Z HODV WHURIIIFHY  GILHFVRYY DQG

HP SR HHV ' 19° IRUSLRYHG ®W RUGDP DJH DUMQJ [LRP RULQ FRQOHFIRQ Z MK DQ\ DFWRURP MMRQRI ' 19 Z KHKHULQ FROADPARULQ VROV
IOFOXGIQ) QHIHQFH  VKD@EH @P WG VR GILHPABRWHY DQG XQGHUDQ\  FILFXP WIDQFH EH @P WG \R 86"

‘apew aq |[eys uonnquisip Jayuni oN ‘92-£0-9202 papeojumoq “Ajuo JawjAy uebeay Ag asn loj papuaiul SI Juawnaop ayi jo Adod siy
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7KLY GRFXPHQW VXSHUVHGHV WKH -XO\

7KH QXPEHULQJ DQG RU WLWOH RI LWHPV FRQWDLQLQJ FKDQJHV LV KLJKOLJK

&KDQJHV -XO\

HQWHULQJ LQWR

HGLWLRQ RI '"19 58 6+,3 3W &K
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FXUHQW
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7RSLF 5HIHUHQFH "HVFULSWLRQ c
@
&O0DVV QRWHIWURIQG | 6HF 7DEG 5HP RYHG GHWJ Q WP SHIDWKH W DV TXDALHU Y g
'$7 6HF 7DEG &@UILHG KH GHILQMRQ RI GHVL) Q WP SHIDVWUH IRU o @
VHBIPURQ Rl WHHOU LDGHV DQG WHQDP HG MWWR — 7 K L[V 8
SDUDP HWAU VKD@EH HQWUHG DV UHI MMULQIRUP DURQ - 2
<
" HMJQ WP SHIDWWH — D 6HF > @ $GGHG LQIRUPDWLRQ DERXW LQFOX LR%REW
FRP P RQ SDWDP HWAUIRUWIKH 6HF  7DEG LQIRUPDWLRQ N o
QRWDWARGV % DQG7 | 6HF > @ , QFOXGHG GHILQWRQ RI GHVL) Q VAP SHLDVKUH Q <
|w)
6 SHFLLHG WWH KLI KHWWGHVLI Q VAP SHUDW(LH | RUVKH g
DGGLWLRQDO FODVV QRWDWLRQV 3§ \%ﬁ?g;&
Q
5HSRMRQQU RI GHILQMRQV 6HF > @ 0 RYHG GHIQUWRQV ILRP 6HF WR6HF > @ % g
6HF > @ a S
&0DVV QRWDWLRQ GHNGHRESWLR@ 5HP RYHG DE®N LFXGQU LQIRLP DURQ GXSTFDWG ™M &
WDEOHYV 6HF > @ IRP 6HF 7DE® FRYHUQ) DOFDW QRMRQV S
(2]
6HE > @ GHVFUEHG 1Q VKLY FKDSWHU i
o
6HF > @ 2
6HF > @ 3
6HF > @ %
6HF > @ z
s
OLQLPXP WKLFNQHVV | 6HF > @ 8SGDWHG PLQLPXP ZHE WKLFNQHVV |[UHTXLEHF
UHTXLUHPHQW SOWAG WAKFWLHV 1Q @HX RI DQ LFH ILDP H VR LOFOXGH s
WUQJ HY/ DQG WDQWYHUH Z HE ILDP HV =
@
'LQWHUL]DWLRQ SODQ 6HF > @ 1HZ VXEVHFWLRQV IRU ZLQWHUL]DWLRQ SODQ
6HF > @ H[SHFWHG FRQWHQW DV PLQLPXP UHTXLUHPH
1 DYLJDMRQ DQG FRP P XQIFDWRQ| 6HF  7DE®I 2 8SGDWG QDYLIDVRQ DQG FRP P XQIFDMRQ
HTXLSPHQW 6HF  7DEG HTXLSPHQW LI QRW FHUWLILHG IRU WKH D\
6HF 7DEG VHUYLEH WP SHIDWH 367 %67 LV LHTXILHG \R
SHE  7DEGH EH WHVWHG DQG GRFXPHQWHG WR EH IXQF\
DP ELHQWWMP SHIDWUH GRZ QR 367 %67
6HF  7DEGH 2 $GGHG JXIGDQFH QRWMV |RULHFRI Q] HG WD
6HF  7DEG VWDQGDUG DQG SURSHU GRFXPHQWDWLRQ
3RODDV D VWDQG DORRQEHFODVV@ 8 SGDVWIG RENHPAYH VR LQGLFDWM VKDW3 R O DRIO D V V
QRWDWLRQ QRWDWLRQ FDQ EH DVVLJQHG DV D YWDQG DO

5 HIHIHQFH VR FR@ FOP D\M 6HF  7DEG &RUUHFWHG UHIHUHQFHV
PDWHULDO UHTXLUHPHQWYV
ODWHULDO UHTXL'S$H P i QW V 7DEB! &OUIHG DSSTFDELON Rl VIKH LHTXILHP HOWRQD VR

QRVDVIRQ IRUFDU R KDWK FRYHW

FDU R KDVIK FRYHWY [QWIQGHG IRUFDW) 1QJ FDUIR

5XG®V IRUFDWIIFDWRQ 6KISV 2
&ROG FOLPDWH
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7RSLF 5HIHUHQFH "HVFULSWLRQ % 5
) RUWHG DQG FDW\P DWAUDY 6HF > @ 8 SGDWG WP SHUDVH | RUIRW HG DQG FDWV § §
6HF > @ P DWUDY 1Q H[ SRVHG KX@WUKXRXWDOP HP EHU/ DQG 5
VXENHFVMIG VR GHMJIQ WP SHDWWH — FROGHU W DQEE 3
R& VKDO@EH WG DWWP SHUDWLH FREGHUWKDQ 1z
GHVLJ Q WP SHUDWXLH Z
=}
o
&RPSOHWH UHYLVLRQ|BHF > @ 5 HSMFHG SWHYLRXV K®! W WE\ W[ WIQ ,$&6 85 |, E @
PDFKLQHU\ UHTXLUHPHEH¥EY IRU@ g
3& FODVV QRWDWLRQ EPYHG RQy e
,$&6 85, 5HY 8
6HF > @ X g
py)
6HF > @ 05 o
«Q
6HF > @ 9
6HF > @ 2 2z
6HF > @ ; %
) o
6HF > @ Y o
Q
6HF > @ o3 £
5
6HF  7DE® $GGHG RSHUDWRQDOIP MPMRQV Ul D VR WKH §
GREFXPHQWDWLRQ UHTXLUHPHQW W-IFK%F‘I@O
o
6HF > @ $GGHG WH[W IURP ,$&6 85 , UHJDUGLQJ@/@W
SURSHOOHU VKDOO EH IXOO0\ VXEPHUVJH 8
N
<LHOGLQJ DFFHSWDQRIBHRULWHUL® 5HP RYHG \ IHGLQJ DFFHSVDQFH FUWUD  7KH Z
3UHYLRXYV 6HE > @ | DFFHSWDQFH FULWHULD IRU SHUPDQHQW VR W
ERWK LQ SODQH DQG RXW RI SODQH GHIRUPD
DRQJ Z VK D SRVM¥H VRSH Rl VKH RDG GH GIPURQ 3
FXUH XS \R Rl WH GHVLJQ ®DG DWH 2
FRQVLGHUHG VXIILFLHQW S
c
g.
=}
wn
(GLWRULDO FRUUHFWLRQV 5
o
, Q DGGIMIRQ VR ViKH DERYH WIMAG FKDQIHV  HGVRUDOFRUHFVRQV P D\ KDYH EHHQ P DGH 3
Q
o
9

5XG®V IRUFDWIIFDWRQ 6KISV 2

&ROG FOLPDWH

'19 58 6+,33W &K (GMRQ -X0O
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&217(176

&KDQJIHV

BHFWLRQ

6HFWLRQ

*+ FXUUHQW

*HQHUDO
,QWURGXFWLRQ
2EMHFWLYH
6FRSH

$SSOLFDWLRQ

&ODVV QRWDWLRQV
SHIHUHQFHV
5HIJLVWHU LQIRUPDWLRQ
'REXPHQWDWLRQ UHTXLUHPHQWYV
'"HILQLWLRQV

* HQHWDOGHI LQMRQV

" UDXJ KWGHI LQMRQV

7HP SHUIDWUH GHILQIMRQV

6\ P ERY

$EEUHYLDWLRQV
ODUNLQJ

* HOHLDO
ODWHULDO

JRDGLQJ FRQGLWLRQV

%DVLF LFH VWUHQJWKHQLQJ
*HQHUDO
2 ENHPYH
6FRSH
$SSOLFDWLRQ
&ODVV QRWDWLRQV
'"HILQLWLRQV

FH

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO

&ROG FOLPDWH
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6WUXFWXUDO UHTXLUHPHQWY IRU WKH RODVV QRWDWLR

* HOHLDO
30DWLQJ
) WP 1QJ
6 WIQJ HUY/ DQG Z HE IWDP HV
© H® FRQOHPIRQV
5 XGGHU DQG WHHUQJ DUDQIHP HQW
6WHP

ODFKLQHU\ UHTXLUHPHQWYV IRU FOHWW ¥ QRWDWLRQ
2XWSXW Rl SURSXOVLRQ PDFKLQHU\
'"HVLJQ RI SURSHOOHU DQG SURSHOOHU VKDIW
6HD VXFWLRQV DQG GLVFKDUJHV

BHFWLRQ ,FH VWUHQJWKHQLQJ IRU WKH 1RUWKHUQ %DOWLF
*HQHUDO
2 ENHPYH
6FRSH
$SSOLFDWLRQ
&ODVV QRWDWLRQV
'"HILQLWLRQV
'RFXPHQWDWLRQ UHTXLUHPHQWYV
ODUNLQJ DQG RQERDUG GRFXPHQWDWLRQ
$VVXPSWLRQV
* HOHLDO
ODWHULDOV
/JRDGLQJ FRQGLWLRQV
'"HVLJQ ORDGYV
(QJLQH RXWSXW
+HLJKW RI WKH LFH ORDG DUHD
,FH SUHVVXUH
BKHOO SODWLQJ
9 HUAFDOH VAQVMRQ RI' LFH VWUHQI VKHQLQJ 1 RU SOWQJ
30DWH WKLFNQHVV LQ WKH LFH EHOW
JUDPHV
9 HUAFDOH VAMRQ RI LFH [LWDP LQJ
7WDQWYHUH 1WDP HV
/ RQU IWGLQDOIDP HV
6 WKPXUDOGHVIDLY
,FH VWULQJHUV

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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3DUNV &KDSWAU &RQWMQW
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BWULQJHUV ZLWKLQ WKH LFH EHOW
BWULQJHUV RXWVLGH WKH LFH EHOW
'"HFN VWULSV
‘HE IUDPHV
'"HVLJQ LFH ORDG
BHFWLRQ PRGXOXV DQG VKHDU DUHD
%LOJH NHHOV
$UDQIHP HQW
6SHFLDO DUUDQJHPHQW DQG VWUHQJWKHQLQJ IRUZDUG
6WHP %DOWLF LFH VWUHQJWKHQLQJ
$UDQIHP HQW IRUVRZ LQJ
6SHFLDO DUUDQJHPHQW DQG VWUHQJWKHQLQJ DIW
BWHUQ
5 XGGHU DQG WHHUQJ DUDQIHP HQW
3URSXOVLRQ PDFKLQHU\
6FRSH
'"HILQLWLRQV
'"HVLJQ LFH FRQGLWLRQV
ODWHULDOV
'"HVLJQ ORDGYV
'"HVLJQ
$ OMUDDWYH GHVLI Q SURFHGXUH
'"HVLJQ RI VKDIW OLQH FRPSRQHQWY QRW VSHFLILFDOO\
7KUXVWHUV IRU RWKHU SXUSRVHV WKDQ SURSXOVLRQ
OLVFHOODQHRXV PDFKLQHU\ UHTXLUHPHQWYV
6VBUAQJ DUDQIHP HQW
6 HD LQ®MWDQG FRROQJ Z DVIAUM WHP V
%DOODVW V\VWHP

*XLGHOLQHV IRU VWUHQJWK DQDO\WVLY RI WKH SURSHOOHU EC
HOHPHQW PHWKRG

3DUN &KDSWAU  &RQWMIQW
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BHFWLRQ 2SHUDWLRQV LQ FRIOBNFHULPBE H
*HQHUDO
2 ENHPYH
6FRSH
$SSOLFDWLRQ
&ODVV QRWDWLRQV
" HVLJ Q HQYILRQP HQVROFRQGIMRQV
'"HILQLWLRQV

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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5 HI HUHQFHV
'RFXPHQWDWLRQ UHTXLUHPHQWV
'LQWHUL]DWLRQ SODQ
* HOHWDO
([SHFWHG FRQWHQW LQ ZLQWHUL]DWLRQ SODQV

$ GGIMRQDOFRQVAQM RU YHWHY LOVAQGHG VIR RSHIDWM 1Q &Z DU
WP SHUWDVXH

6XEGLYLVLRQ DQG VWDELOLW\
‘DWHUWLJKW DQG ZHDWKHUWLJIJKW LQWHJIULW\
ODFKLQHU\ LQVWDOODWLRQV
J)LUH VDIHW\ DQG SURWHFWLRQ
/LIH VDYLQJ DSSOLDQFHV DQG DUUDQJHPHQWYV
(VFDSH
6 XUYLYDO
6DIHW\ RI QDYLJDWLRQ
&RPPXQLFDWLRQ
9HWHOFRP P XQIFDWRQ
6 XUYLYDOFWDIWDQG UHVFXH ERDWFRP P XQIFDVRQ FDSDELMAHV

BHFWLRQ 2SHUDWLRQV LQ SR®RDWEZDWHUV
*HQHUDO
,QWURGXFWLRQ
2 ENHFYH
6FRSH
$SSOLFDWLRQ
BWUXFWXUH RI WKH UXOHYV
&0DVV QRWDWLRQV
5 HTXILHG DGGIMRQDOFDW QRVVMRQV
'"HILQLWLRQV DQG DEEUHYLDWLRQV
'REFXPHQWDWLRQ UHTXLUHPHQWYV
* HOHLDO
‘LQWHUL]DWLRQ SODQ
'"HVLJQ HQYLURQPHQWDO FRQGLWLRQV
. H\ SDWDP HWL/
,FH FRQGLWLRQ
6KLS VWUXFWXUH
6XEGLYLVLRQ DQG VWDELOLW\
‘DWHUWLJKW DQG ZHDWKHUWLJKW LQWHJIULW\
ODFKLQHU\ LQVWDOODWLRQV

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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YLUH VDIHW\ SURWHFWLRQ
/LIH VDYLQJ DSSOLDQFHVY DQG DUUDQJHPHQWYV
(VEDSH
6 XUrLYDO
6DIHW\ RI QDYLJDWLRQ
&RPPXQLFDWLRQ
6KLSV FRPPXQLFDWLRQ
6 XUYLYDOFWDIWDQG UHVFXH ERDWFRP P XQIFDWRQ FDSDELOHY

BHFWLRQ ODWHULDO UHTXLUHPHQW IRU ORZ DLU WHPSHUDWXUH

*HQHUDO

2 ENHPAYH

6FRSH

$SSOLFDWLRQ

&0DVV QRWDWLRQV

'REXPHQWDWLRQ UHTXLUHPHQWYV

'"HILQLWLRQV
7HFKQLFDO UHTXLUHPHQWYV IRU '$7 %

ODWHULDO FODVVHYV

0 DWAUDOJ WDGHV
7HFKQLFDO UHTXLUHPHQWYV IRU '$7

ODWHULDO FODVVHYV

0 DWAUDOJ WDGHV
6HOHFWLRQ Rl PDWHULDO FODVV IRU YHVVHOV ZLWK FODVYV
6HOHFWLRQ Rl PDWHULDO FODVV IRU YHVVHO® ZLWK FODVYV
6HOHFWLRQ RI VWHHO JUDGHYV

3OMQJ P DVIAUDY |RU YDURXY WUKPXUDOFDVIAJ RUHV

) RUHG P DWUDY

&DVW PDWHULDOV

3DV &KDSWU  &RQWAQW

BHFWLRQ 3RODU FODVV 3&

*HQHUDO

,QWURGXFWLRQ

6FRSH

$SSOLFDWLRQ

&0DVV QRWDWLRQV

'"HILQLWLRQV
'RFXPHQWDWLRQ UHTXLUHPHQWYV
'"HVLJQ SULQFLSOHV

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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" HVLJQ WP SHUDVXH | RUMMAKPWIH DQG HTXISP HQW
+X00 DUHDYV
6\ WHP GHWLIQ
3URSXOVLRQ SRZHU
'"HVLJQ LFH ORDGV = KXO0O
* HOHLDO
* MOFLQ) P SDPWEBRDG FKDUDFVAUMIEY
%RZ DUHD
+X00 DUHDV RWKHU WKDQ WKH ERZ
'"HVLJQ ORDG SDWFK
3UHVVXUH ZLWKLQ WKH GHVLJQ ORDG SDWFK
+X0O0 DUHD IDFWRUV
,FH FRPSUHVVLRQ ORDG DPLGVKLSV
JRFDO VWUHQJIJWK UHTXLUHPHQWYV
6KHOO SODWH UHTXLUHPHQWYV
) WDP LQJ J HQHLDO
) WDP LQJ + WDQWYHUH® [LDP HG VIGH VWUKPWUHY DQG ERWRP \WUKPWUHY
) DP LQJ + BRQJ WXGIODOGFDOIWDP HV 1Q VIGH WUKFWIH
)WDP LQJ + Z HE 1P HV DQG GRDG FDW) 1QJ \WWMQJ HWY
) WDP LQJ + \MKPWKDOWRELDWV
30DWHG VWUXFWXUHV
6WP DQG WHLD 1LDP HV
( QG FRQQHAMRQV IRUIWDP 1QJ P HP EHW/
/JRQJLWXGLQDO VWUHQJIWK
$SSOLFDWLRQ
' HVLJQ YHUAFDOLFH |IRUFH DWVIKH ERZ
" HVLJQ YHUAFDOVKHDU | RUFH
' HVLJQ YHUAFDOLFH EHQGIQJ P RP HQW
/JRQJILWXGLQDO VWUHQJIJWK FULWHULD
$SSHQGDJHYV
* HOHLDO
5 XGGHW/
,FH IRUFHV RQ UXGGHU
5 XGGHU VFDQWIQJ V
,FH ORDGV RQ SURSHOOHU QR]]JOHV
3URSHOOHU QR]]JOH VFDQWOLQJV
3RGGHG SWRSXARVY/ DQG D] IP XV VIKUXWIALY
'LUHFW FDOFXODWLRQV

* HQHWDO

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO
&ROG FOLPDWH
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/JLQHDU ILQLWH HOHPHQW DQDO\VLV
1RQ OLQHDU ILQLWH HOHPHQW DQDO\VLV
"HOGLQJ
* HOHWDO
OLQLPXP ZHOG UHTXLUHPHQWYV
ODWHULDOV DQG FRUURVLRQ SURWHFWLRQ
&RURVIRQ DEWDVIRQ DGGIMRQV DQG WHHOWHQHZ DO
+X00 PDWHULDOV
ODWHULDOV IRU PDFKLQHU\ FRPSRQHQWV
'"HILQLWLRQV PDFKLQHU\ DQG V\VWHPYV
'"HILQLWLRQV RI V\PEROV
'"HILQLWLRQV RI ORDGYV
'"HVLJQ LFH ORDGV + PDFKLQHU\
* HOHLDO
,FH FODVV IDFWRUYV
, QWALDPRQ DGV EHVE HHQ SLRSHIBIU DQG LFH 2
%ODGH IDLOXUH ORDG IRU ERWK RSHQ DQG GXFWHG SURS
$[LDO GHVLJQ ORDGV DFWLQJ RQ RSHQ DQG GXFWHG SURS
7RUMRQDOGHWL) Q (RDGV DPIQJ RQ RSHQ DQG GXFWMG SURSHIBLY
'"HVLJQ + PDFKLQHU\
'"HVLJQ SULQFLSOHV
) DWIXH GHMI Q LQ JHQHWDO
3URSHOOHU EODGHV
%DGH EROV SIRSHBIUKXE DQG &3 P HFKDQLMP
3URSXOVLRQ OLQH FRPSRQHQWYV
$JLPXWKLQJ PDLQ SURSXOVRUYV
3ULPH PRYHUYV
3URSXOVLRQ HQJLQHYV
6VIUAQJ DUDQIHP HQW
(PHUJHQF\ SRZHU XQLWYV
BWHHULQJ V\VWHPV
5 XGGHU DUDQI HP HQW
5 XGGHU DFVWDVRRU
(TXLSPHQW IDVWHQLQJ ORDGLQJ DFFHOHUDWLRQYV
$X[LOLDU\ VI\VWHPV
3URWHFWLRQ IURP LFH DQG VQRZ
3URWHFWLRQ IURP IUHH]LQJ
3LSLQJ
6HD LQOHWY FRROLQJ ZDWHU V\VWHPV DQG EDOODVW WDQN

3DUN &KDSWAU  &RQWMIQW
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&RRIQJ Z DU
6HD FKHVWV
6HD LQBMWYDYHV
9HQWSISHV DQG VKXWRIl YDOYHV
) IHH 1QJ SIHYHQURQ
&LUFXODWLQJ SLSHV
$FFHW \R LFH ER] HV
2 SHQIQIV DQG SISHV IRUIFH ER] HV
%DOODVW WDQNYV
9HQWLODWLRQ V\VWHPV
$ LU LQVIDNHV
,QOHW DLU
$OWHUQDWLYH GHVLJQ
BWDELOLW\ DQG ZDWHUWLJKW LQWHJIULW\
* HOHWDO
, QVDPWMWELDN
5HTXILHP HOW VR Z DVIAUAS KWIQWAT UW

3DUN &KDSWAU  &RQWIQW

‘apew aq |[eys uonnquisip Jayuni oN ‘92-£0-9202 papeojumoq “Ajuo JawjAy uebeay Ag asn loj papuaiul SI Juawnaop ayi jo Adod siy

BHFWLRQ 'RXEOH DFWLQJ YHVVHOV '$9

*HQHUDO

2 ENHPYH

6FRSH

$SSOLFDWLRQ

$VVXPSWLRQV

&0ODVV QRWDWLRQV

6\ P ERY

'"HILQLWLRQV
'RFXPHQWDWLRQ UHTXLUHPHQWYV
*HQHUDO UHTXLUHPHQWYV

3URSXMRQ DQG WHHUQJ DUDQIHP HQW

3WRSH@IU DUDQI HP HOW
6WHUQ ILUVW LQ LFH ZLWK SRODU FODVV

+X0O0 DUHD H[WHQWYV

'"HVLJQ LFH ORDGV + KXO0O
+X00 ORFDO VFDQWOLQJV
$SSHQGDJHYV

ODLQ SURSXOVLRQ PDFKLQHU\

6WHUQ ILUVW LQ LFH ZLWK FODVV QRWDWLRQ '$9 3& [ ,FHEUH
* HQHWDO
5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH

&ROG FOLPDWH
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$SSOLFDWLRQ
6WHP DQG ERZ UHJLRQ
+X00 DUHD IDFWRUV
ODWHULDO UHTXLUHPHQWYV
ODLQ SURSXOVLRQ PDFKLQHU\
BWHUQ ILUVW LQ LFH ZLWK %DOWLF LFH FODVYV
* HOHUDO
+X00 DUHD H[WHQWV
'HVLJQ LFH ORDGV
+X00 ORFDO VFDQWOLQJV
$SSHQGDJHV
O0DLQ SURSXOVLRQ PDFKLQHU\

DUV &KDSWIU &ROWIQW

uo JawAy uebeay Ag asn 10} papusiul S lJuawnaop ay) jo Adod siyl

HQGL[ $ *XLGHOLQHV IRU VWUHQJWK DQDO\VLV RI WKH SURSHOMOHU
PHQW PHWKRG

*XLGHOLQHV IRU VWUHQJWK DQDO\VLY RI WKH SURSHOOHU
HOHPHQW PHWKRG

5HTXILHP HQW IRU | LQMA HBP HQWP RGHO

* RRG HQILQHHUQJ SWDPAFH |RU ILQIMA HBPP HQWDQDO VLV
%RXQGDU\ FRQGLWLRQV

$SSOLHG SUHVVXUH ORDGYV

o

&KDQJHV = KLVWRULF

"apew aq [[eys uonNquISIP JayLN} ON "9Z-£0-9202 Papediimog

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH

''19 $6



6(&7,21 *(1(5%/

 QWURGXFWLRQ

7KLY UK®! FKDSVWU VSHFL LHY DGGMRQDOQRVMRQY LOWIQGHG |RU YHWHY VKDWUHI XOUD RURFFDVIRQD@® DUH
RSHIDVQJ 1Q FRG DUHDV [FH LQIHWHG Z DWW/ RUSRDUZ DAL/

2EMHFWLYH

7KH SXUBRVH Rl WKLY FKDSWULY VR GHVFUEH ViKH YDURXV DGGIMRQDOFDW QRVVMRQ DYDLDE®! | RUYHWHY VKDWZ LD
RSHUDWI 1Q FR@ FIP DWW DQG RULFH LQIHWHG Z DWAW/

6FRSH

3DV &KDSWU 6 HRARQ

‘apew aq |[€§s uonnquIsIp Jayuny oN ‘92-£0-920Z papeojumoq “Ajuo JawiAy uebeay Ag asn 1o) papusalul SI Juawnaop auy Jo Adod siyL

) RUQDYLI DVRQ LQ LFH LQIHWHMG Z DWW/ VKLY FKDSWAU LOFOXGHV DGGIMIRQDOUHT XILHP HQW |RUKX@DQG P DFKIOHU
FRYHHG E\ FOW QRDMRQV,FH 3& DQG9

5HTXILHP HQW VR P DVIAUD | RUYHWH® LOWIQGHG VR RSHLDW | RUGRQI HUSHURGVY Z MK GRZ DIUMP SHUDWUHV DUH
SURYIGHG IQ VKH FOW QRIMRQV'$7 '$7 % DQB&

) RURSHWDVRQ 1Q FRG VAP SHIDWKLHY RXWIGH SRDUZ DWALY FOW QRIMRQ : LQWHULJWHSHFLILHY UHTXLUHG
HTXLSP HQWDV Z H@DV | XQPMRQDODQG RSHIDMRQ WHT XUWHP HOW P IMUVR WWKH LHTXILHP HQW 1Q WWH ,0 2 3RDU
&RGH

) RURSHWDVRQ Z WKIQ SROUZ DWAWY FOW QREMRQ3RODWSHFLILHY WHFKQLFDO UHTXLUHPHQWY ED\WH(

3ROU&RGH

$SSOLFDWLRQ

7KLY FKDSWAUDSST@HV VR YHWHY RFFDVIRQD@ RUSUP DU® LOWQGHG | RUQDYLI DRQ 1Q Z DAY/ Z MK VHD LFH
FRQGIMRQV DQG RUGZ DWUWMP SHUDVUHV

7KH WHTXILHP HQW LQ VKLY FKDSWWMU VKD@EH WHI DUGHG DV VXSS®IP HQWWU VR VMRVH J LYHQ |RUVKH DWLJ QP HOMRU
WKH PDLQ FODVV

&ODVV QRWDWLRQV

9HWHY EXLOMQ FRP SIDQFH Z VK VKH UHTXILHP HQW 1Q VKLY GRFXP HQWP D\ EH DWLI QHG RQH RUP RUH Rl ViKH
DGGLWLRQDO QRWDWE®QV OLVWHG LQ

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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7TDEOH $GGLWLRQDO FODVV QRWDWLRQV
&0ODVV QRWDWLRQ 4XDOLILHU 3XUSRVH $SSOLFDWLRQ
,FH $ ) +LIK SRZ HHG YHWH® IRU 9HWHY FRQWMKFPWG
0DQGDWRU\ WHIX@QUWDIIIF 1Q KHDY\ %DOIF| DFFRUGLQJ WR )LQ@LVKL
OR LFH 6Z HGMWK LIFH KBV ©
'"HVLJQ UHTXLUHPHQWYV $ 9 HWHY lOWAQGHG IRU &RQVWUXFWHG DFFRUGLQ
6HF QDYLIDVRQ (Q LFH LQIHWHG ) IQQAMK  6Z HGMWK LFH KBV D)
Z DWW/ $ 6XSHU ,FH WKLFNQ,
5 HWQURQ WHTXLLHP HQW p
1% R
$ 9HWHY LOWIQGHG IRU &RQVWUXFWHG DFF?UG@Q
QDYLIDVIRQ LQ LFH LI HWHMG ) QAWK 6Z HGMK LFH KBV
Z DWW/ $ ,FH WKLFNQHYV g
% 9HWHY LOWIQGHG IRU &RQVWUXFWHG DFFRU
QDYLIDVIRQ LQ LFH LI HWHMG ) QWK 6Z HGMK LFH KBV
Z DWW/ % ,FH WKLFNQHV)V (R
9P)
& 9HWHY LOWIQGHG IRU &RQVWUXFWHG DFFRUGLQ
QDYLIDVIRQ LQ LFH 1QI HWHMG ) QWK 6Z HGMK LFH KBV
Z DWW/ & ,FH WKLFNQHYV P
,FH & 1RQH! 9HWHEY LOWIQGHG IRU
0DQGDWRU\ QDYLI DVIRQ LQ @ KWFH
OR FRQGLWLRQV

"HVLJQ UHTXLUHPHQW
6HF

5 HMIQURQ LHTXLLHP HQW

1%
3& 9 HWHE LOWAQGHG IRU <HDU LRXQG RSHIDVIRQ 1Q D@
ODQGDWRU\ QDYLIDVRQ [Q IFH IQIHWHG SROUZ DWW/
SROMUZ DWW/
QR <HDU LIRXQG RSHIDVIRQ 1Q

"HVLJQ UHTXLUHPHQWY
6HF

5 HMIQURQ LHTXLLHP HQW
1%

P RGHLDVM P X®k/\ HDUIFH
FRQGLWLRQV

<HDU LRXQG RSHIDMRQ [Q
VHFRQG \ HDULFH Z KIFK

P D\ IQFOXGH P X@®U\ HDULFH
LQFOXVLRQV

<HDU LRXQG RSHUDRQ

LQ VIKLEN 1LUAM HDULFH
ZKIFK P D\ LQFOXGH R@ LFH
LQFOXVLRQV

<HDU LRXQG RSHIDURQ 1Q
P HGIXP ILUAM HDULFH
ZKIFK P D\ LQFOXGH R@ LFH

LQFOXVLRQV

5XG®V IRUFDWILIFDWRQ 6KISV 2
&ROG FOLPDWH
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&ODVV QRWDWL

RQ 4XDOLILHU

3XUSRVH

'$9
0DQGDWRU\
QR

'"HVLIJQ UHTXLUHPHQW

6HF

5 HWIQMRQ LHTXLLHP HOW
13

3&

3&

3&

3&

3&

3&

3&

,FH $

FH $

,FH %

) RUYHWH® LOWMQGHG VR
RSHUDVM Z VK AWMLY | LUAMOQ LFH
LI HWHG SRDUZ DWIL/

=
w
g
<
=
$SSOLFDWLRQ 5
6XPPHU DQG RU DXWXP §
RSHUDVIRQ LQ P HGIXP IOV 5
\ HDULFH Z KIFK P D\ LQFOXGH g
ROG LFH LQFOXVLRQV L &
3
6XPPHU DQG RU DX vxp‘é) o}
RSHUDVMRQ LOQ VKLQ [ LUWAM HDU §
IFH Z KIFK P D\ LOFOXGH RGS D
LFH LQFOXVLRQV ; c
D &
<HDU LRXQG RSHUDVIRQ 1Q DD g
SR@UZ DWW/ Q P
Q
<HDU LRXQG RSHIDURQ 1Q o
P RGHWDWA P X®l\ HDULFH >
FRQGLWLRQV % g
<HDU LRXQG RSHUDVRQ |Q alk
VHFRQG \ HDUIFH Z KIFK o =
P D\ LQFCXGH P X@®U\ HDULFH g
LQFOXVLRQV =
o
<HDU LRXQG RSHIDWRQ g8
1Q VKLEN I LUAM HDU LFH 2
ZKIFK P D\ IQFOXGH R@ IFH S
LQFOXVLRQV i
w
<HDU WIRXQG RSHUDWRQ LQ >
P HGXP [LUAM HDULFH z
ZKIFK P D\ LQFOXGH R@® LFH =
LQFOXVLRQV %
6XP P HU DXWP Q RSHIDWRQ s
QP HGIXP 1IUAM HDULFH =S
ZKIFK P D\ IQFOXGH RGS IFH %
LQFOXVLRQV 3
>0
6XP P HU DXVXP Q RSHIDWRQ 2
1Q VKIQ | VAW HDU LFH =
ZKIFK P D\ LOFOXGH R@® LFH 3
LQFOXVLRQV &
1RUPDOO\ FDSDEOH| RI

QDYLI DAQI 1Q GlIILEXQMFH

FROQGLWLRQV ZLWKRXW WKH

DWIWRQFH Rl LIFHEUHDNHW/

&DSDE®GI R QDYLIDWQJ 1Q
GLIILFXOW LFH FRQ
ZLWK WKH DVVLVWD
Rl IFHEUHDNHWY Z KHQ
QHFHWDU

GLWLRQV
QFH

&DSDE®! Rl QDYLIDWQJ 1Q
P RGHLDVM LFH FRQGIMRQV
ZLWK WKH DVVLVWD
Rl LFHEWHDNHWY Z KHQ
QHFHWDU

QFH

5XG®V IRUFDWILIFDWRQ 6KISV 2
&ROG FOLPDWH
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_|
=)
w
(o]
o
o
<
Qh
&ODVV QRWDWLRQ 4XDOLILHU 3XUSRVH $SSOLFDWLRQ 5
o
,FH & &DSDE®! Rl QDYL) DWQJ O S
LQ OLJKW LFH FRQQLW =R Q¥
ZLWK WKH DVVLVWDOQF g
Rl LFHEUHDNHWY Z KHQ L &
QHFHWDU © 32
=}
,FHEUHDNHU | )RUYHWHY LOWQGHG R ,FH PDQDJHPHQW DG §
RSHUWDWA DV IFHELHDNHUZ M | HVFRUW VHUYLFHV D
VWHUQ ILUVW LQ LFH LQIHVWHG ; é
SROMUZ DWW/ ©
3
:LQWHUL]HG 1RQH! 2 FFDVIRQDORSHUDMRQ [Q FR@ | ) RUDP ELHQWWMP SHUDWLHV vz pe
0DQGDWRU\ FOLPDWH IRU VKRUW SRDQREGN& o3 2
Q
=}
QR %67 2 SHUIDVRQ LQ FR@G FQP DA 0 DQGDVRU | RU YHWH® >
"HVLJQ UHTXLUHPHQW ZLWK ORZ DPELHQW | LQWQGHG VR RSHIDWM LQ ®Z 3
6HF WP SHIDWWH VHH 7DE® DWWHAP SHIDWKLHV Z VK %6 7 2
FROGHU WR®Q A s
5 HWAQURQ WHT XILHP HQW oM =
|w)
3W &K 6HF > @ S
>
3RODU & 2 SHUDMRQ LQ [FH [WHH Z DALY §
0DQGDWRU\ Z VKIQ SRDUZ DALY o
oR 2 SHUDWRQ LQ RSHQ Z DWW/ §
Z IMKIQ SRDUZ DALY ®
'"HVLJQ UHTXLUHPHQW &
SHE 2 SHUIDVRQ LQ [FH FRQGIMRQV ®
®MW VHYHWH VIKDQ VKRVH o
5 HWQMRQ WHTXILHP HQW LQFOXGHG LQ FDWHJRULHV $ DQG Zg
1% % Z IMKIQ SRDUZ DWW/ g
5
% 2 SHIDMRQ LQ RWHU LFH i
FRQGLWLRQV ZLWKL SRODU @
Z DWAU/ DV DAMMG IQ 6 H F g}
7DE® 2
=}
$ 2 SHUDMRQ LQ RWHULFH ::;
FRQGLWLRQV ZLWKL SRODU =
Z DWW/ DV DMMG IQ 6 H F CBD
TDE®I %
367 2 SHIDVIRQ LQ SRMU Z DWALY 0 DQGDVRU | RUYHWHY '
ZLWK FROG FOLPDWH IQWIGHG RRSHDW 1Q
DP EIHQWP SHUDWH VHH SROMUZ DWW/ 1Q GRZ DIU
7DE® VP SHUDW(LHV Z I 367
FROGHU WRDQ
"$7 % 1RQH! 3LRYIGIQJ P DWAUDO 0 DQGDVRU | RUYHWHY
0DQGDWRU\ WHTXILHP HQW | RUYHWH® LOWAQGHG VR RSHUDWH |
" LOVMQGHG VR RSHUDW LQ GRZ LQ DUHDV ZLWK ORZ DLU

"HVLJQ UHTXLUHPHQW
6HF

5 HWIQURQ LHTXLLHP HQW
13

DIUWMP SHIDWXUHV

WP SHIDWUHY LH GAVLIQ
WP SHIDWH W FROGH
WKDQ R&

5XG®V IRUFDWILIFDWRQ 6KISV 2
&ROG FOLPDWH
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_|

=3

w

O

(=]

2

=3

&ODVV QRWDWLRQ 4XDOLILHU 3XUSRVH $SSOLFDWLRQ %

'$7 1RQH! 3LRYIGIQU P DWAUDO 0 DQGDVRU | RUYHWHY 04 g

0DQGDWRU\ WHTXILHP HQW |RUYHWHY LQWQGHG VR RSHDWA LQ SRDU S

iy LOMQGHG VR RSHLDWA LQ (7 Z DWW/ Z IV SROUVHUYLEH g

DIUVMP SHIDWLHV 1Q SRODU WP SHIDWWH 367 FRGHU I 73

'"HVLJQ UHTXLUHPHQWY)V Z DAL/ WKDQR& ({o) §

D

6HF %

5 HVIQURQ LHTXLLHP HQW 5 2

is =

D

L e

B

SHIHUHQFHYV 8

od g

7DE®I OLVWYV '19 UHIHUHQFHV XVHG LQ WKLV GRFXPHQW >

=<

3

7DEOH '19 UHIHUHQFHYV % @

[l

'‘REFXPHQW FRGH 7LWOH ™ ';

(o]

'19 &* ,FH VWUHQJIJWKHQLQJ RI SURSXOVLRQ PDFKLQHU\ DQG KXOO DSSHQGDJH§/
19 &* JLQLWH HOHPHQW DQDO\VLV
'19 &* ,0 2 3ROU&RGH RSHIDMRQDOWHT XLWWHP HQW

7E® OLVWYV RWKHU UHIHUHQFHYV XVHG LQ WKLV GRFXPHQW

7TDEOH 2WKHU UHIHUHQFHYV

"apew aq [[eys uonnquISIp JayLn} ON "9Z-£0-920Z PAPEO]

'REXPHQW FRGH 7LWOH
,$&6 85 , 3RDUEDW
,$&6 85 , 6 WKFVXLDO5 HTXILHP HQW | RU3R@U& MW 6 KISV
,$&6 85 , 0 DFKIQHU 5 HTXILHP HQW IRUSRDU& MW 6 KISV
,$&6 85 0 6FDQWOLQJV Rl FRXSOLQJ IODQJHV
,$&6 85 6 8VH Rl 6 MHO* WDGHV IRU9DURXY +X@0 HP EHW 6KISVRI P 1Q/HQIWK DQG $ERYH
,$&6 85 : +X00 DQG PDFKLQHU\ VWHHO IRUJLQJV
,$&6 85 : &DVW VWHHO SURSHOOHUYV
9' (+ YHUFKWL U YHUHFKQXQJ YRQ: | KGUIIHQ |+ UYDXVIHI®B! DXV 6 VDKO
$%)

5HILVWHU LQIRUPDWLRQ
" HVUQWP SHIDWWH — LI FROGHU &K B I@EH HQWUHG DV UHI MMULQIRLP DURQ |RUVKH YHWHO

'‘RFXPHQWDWLRQ UHTXLUHPHQWYV

" HVDLY LHDWAG VR GHVLJQ  DULDQI HP HQWDQG VWHQI VK. VKD@EH LOFOXGHG 1Q WWH S@QV VSHFLLHG IRUVKH P DIQ
FODVV ZLWK DGGLW L RQE® D BQG®DWIMAHGEKQGAUVKH LHBIYDQWHPRQV RI VIKLY GRFXP HQW

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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7TDEOH

'RFXPHQWDWLRQ UHTXLUHPHQWYV

2EMHFW

'RFXPHQWDWLRQ

W\SHGGLWLRQDO GHV

FULSWLRQQIR

6KLS KXOO

+ 6KHOO H[SDQVL
GUZ 1Y

R RUYHWHY Z VK FDW
QRWDWHHRFH &R B &
8,:/ DQG /,:/ DV GHIL
LQ @VKDOO EH LQGU
WRJIHWKHU ZLWK WK
VHSDUDWQJ WMH ERZ P IGERG\
DQG VWHUQ UHJLRQ
EHOW

QHG
FDWHG
H OLQHYV

RI WKH LFH

) RUYHWHY Z W FOW
QRWDW,FRIQ&, & ( &
,FH % ,FH $

,FH $ DQGH $)
GLVSODFHPHOQMLQH
RXWSXWDQG PLQLPX

HQJLQH RXWSXWHH
6HF > @VKDOO E
VWDWHG RQ WKH VK
GUDZ IQU

$3

H
HOO H[SDQVLRQ

" HVLJQ WP SHIDWWH —

DV GHILQMBEHLQLI
FROGHU WKRQVKDOQ
EH VWDWHG RQ WKH
H SDOVIRQ GUDZ IQUJ DV D
EDVLV IRU KX0O0 VWU
PDWHULDO UHTXLUH

" HMJIQ WP SHIDWH —
ZLOO EH HQWHUHG D
IQRWP DURQ IRUWH YHWHO

VKHOO

XFWXUH
bHQW

V D UHJLVWHU

(IWHUQDO FRPPXQLH
HTXLSPHQW

WLRQTXLSPHQW OLV

WOO H[SRVHG FRPPX
HTXLSPHQW DQG
FRPPXQLFDWLRQ HT
ZLWK H[SRVHG VXEV
VKD@EH WG DQG YHULLHG
GRZ Q VR W(H WP SHLDVWLH
GHILQHG E\ %67 RU367 E\ DQ
DFFLHGIWG MERIDVRY  Z KHQ
%67 RU 367 LV GHILQ
YHWHO

ODLFDWLRQ

LSPHQW
VWHPV

$3

HG IRU WKH

1 DYL) DURQ VA WHP V

= (TXLSPHQW OLMV

V§ @H SRVHG QDYLI DVURQ
HTXISP HOWDQG QDYLI DURQ
HTXLSPHQW ZLWK HJ
VXEV\VWHPV VKDOO
DQG YHUILHG GRZ Q VIR VKH
WP SHIDVXUH GHILOHG B\ %67
RU367 E\ DQ DFFLHGIWG
OERWDWRY  ZKHQ %67 RU367
LV GHILQHG IRUVKH YHWHO

SRVHG
EH WHVWHG
$3

5XG®V IRUFDWILIFDWRQ 6KISV 2
&ROG FOLPDWH
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2EMHFW

'RFXPHQWDWLRQ [W\S$IGGLWLRQDO GHV|FULSWLRQQIR

$3  IRUDSSWRYDO

'"HILQLWLR

QV

* HQHUDOGH! LOMRQV

* HOHUDOGHI LQIMRQV XVHG

7TDEOH

1Q VKLV FKDSVMU DIH QWHKG 1Q 7DE®I

*HQHUDO GHILQLWLRQV

7THUP

"HILQLWLRQ

H[SRVHG VWUXFWX

UMXFWH DERYH VWKH ®RZ HWAVED@WAZ DVAUDOH  / % /

IRUH VKLS VWUXF

EBHA DQG LQWHUPHGLDWH LFH EHOW B&8HFD JLBEXUWHDQG %

UHJLVWHU LQIRUP

D AVR EVWHOUWDOGHILEY DERXVWIKH YHWHOV VSHFULIFDWRQV  FOWLLFDMRQ WIVKY  DQG FRP SAGDQFH
Z MK LIOVALRDWRQDOUHI XOWRQV Z KIFK LV DYDIME®! |RUD@YHWHY FDWHG E\ VKH 6 RFLHW

' DX KWGCHI LOMRQV
" HILIQMRQV Rl Z DU @OHY  XSRQ Z KIFK VWWH GHW.I Q RI VWWH YHWHOWKD@EH EDVHG DUH QAMG LQ 7DE®!

7DEOH '"UDXJKW GHILQLWLRQV
7HUP ‘HILQLWLRQ

®Z HMED@W\Z DMUIOH | DSSTEDE®! |RU VKISV LOMQGHG VR RSHLDW LQ LFH

XSSHULFH Z DVAU QQH HQYH®SH Rl VKH KL KHVWSRIQW RI ViKH Z DWILIOH DWZ KLEK VIKH VKLS 1Y LOWIQGHG VIR RSHUDW LQ LFH
LUHVSHAAYH Rl Z DVWUVDAQIW 7KH @OH P D\ EH D ELRNHQ @QH

®RZ HULEH Z DVWIU QOH HQYH®SH Rl VWKH &Z HVWSRIQW RI VIKH Z DWAUIOH DWZ KLFK VIKH VKIS 1V LOWAQGHG VR RSHUDWA LQ LFH
7KH@H P D\ EH D ELRNHQ @QH

7THP SHUDWUH GHILQMRQV

" HIQMRQV Rl VP SHIDWKWHYV  XVHG DV EDVV IRUHWIP DURQ Rl GHVLJ Q DQG VHUYLFH VAP SHUDVXIH DUH QAMG LQ 7DE®!

7TDEOH

7THPSHUDWXUH GHILQLWLRQV

7THUP

"HILQLWLRQ

ORZHVW PHDQ GDL
DYHUDIH WAP SHUIDVXUH

O®RZ HWWP HDQ GDIO® DYHWDIH WP SHIDWWH 0" $7 |RUVKH DUHD DQG SHURG RI RSHIDWRQ
FRQVLGHUHG

LMDAT = min(MDAT j)

6HHLJIXUH

5XG®V IRUFDWILIFDWRQ 6KISV 2
&ROG FOLPDWH
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THUP

‘"HILQLWLRQ

P HDQ GDI® DYHWDJH
VWP SHUDWXLH

WIMMEDOP HDQ Rl GDI® DYHUDJH WP SHUDWWH IRUHDFK GD\ RI VWH \ HDURYHUD P 1QIP XP Rl
\ HDW/ SHURG

7KH P HDQ GDI® DYHUWDJIH WP SHWDVXWH IRUD VSHFLILF FDBIQCDUGDY M FDQ EH IRXQG DV

n
2:i (tmin, i+ tmax, i)

MDAT ; = =
ZKHUH
~e 4 < KRXU/ P LQIP XP  FREGHW WP SHUDVWUH IRUD VSHFLLLE FDBIQGDUGD RYHUD
PIQP XP  \HDW SHURG
~f8a KRXUW/ P D[ IP XP  Z DLP HW WP SHUDW(UHV |RUD VSHFLLLE FDBIQGDUGD\ RYHUD
PIQPXP R\ HDU SHURG
. QXP EHURI \ HDW/ FROMGHHG , Q SRDUHI IRQV WIMSMFDOP HDQ RYHU REVHUYDMRQ

SHURG VKD@EH GHWLP LOHG RYHUD P 1QIP XP Rl \ HDW/ SHURG

PHDQ GDLO\ ORZ
WP SHUDVXIH

WIMMWIFDOP HDQ Rl GDIO® ®RZ HWWHP SHUDVXIH IRUHDFK GD\ RI VKH \ HDURYHUD P L1QIP XP Rl
\ HDW/ SHURG

7KH P HDQ GDIO® ®&Z WAP SHWDVXWH IRUD VSHFLLF FDBIQGDUGDL M FDQ EH IRXQG DV IRO

n

MDLT. — 2i.'min, i
j

n

ZKHUH

=ed KRXU/ P LQIP XP BRZ HW VMP SHIDWH |RUD VSHFLLF FDBIQGDUGD\ RYHUD
PIQP XP  \HDW SHURG

. QXP EHURI \ HDU/ FRQMGHHG , Q SRDUWHIIRQV WIMMAFDOP HDQ RYHUREVHUYDVRQ

SHURG VKD@EH GHVALP IQHG RYHUD P IQIP XP R\ HDU/ SHURG

$ GDVID VHWDFFHSVBE®! VR WH DGP LOMADMRQ P D\ EH XVHG UL WAQ \ HDW/ RI GDVD LV QRADYDIME®!
7KLY WP SHUDW(LH IV FROVIGHUHG VR EH FRP SDIDEGIZ MK 0' $7 "& L H

MDLT = MDAT — 3°C

ORZHVW PHDQ GDL
WP SHUDWH

QRZONR ' /7 IRUMKH DUHD DQG SHURG RI RSHIDWRQ FROMGHUHG

LMDLT = min(MDLT j)

6HHLIXUH

*XLGDQFH QRWH
$ KIS IV DFFRUBQJ VR ,0 2 3RDU&RGH FROVGHUHG VR EH LOWQGHG VR RSHLDW 1Q &z DIU
WP SHIDWUH Z KHQ VIKH BZ HVWP HDQ GDI® &Z WP SHIDWH LV FRGHUWDQ ~ f& LH

LMDLT < —10°C

HQG RI JXLGDQFH QRWH

SROUVHUYLFH WP SHUDWH

@Z HAW DP ELHQW DIUVHP SHUDWUH VIKH YHWHOLY LOWIQGHG VR RSHUDW 1O Z IMKLO SRDUZ DWW/ DV
GHILQHG LQ WH ,0 2 3RDU&RGH

5XG®V IRUFDWILIFDWRQ 6KISV 2
&ROG FOLPDWH

'19 58 6+,3 3W &K (GMRQ -XO 3DJH
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3DUN &KDSWAU 6 HEIRQ
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THUP '"HILQLWLRQ

%DOAE VHUYLFH WP SHUDWKLH| &z HW DP ELHQW DIUWP SHUDWUH ViKH YHWHOLY LOWAQGHG VR RSHUDW 1Q Z IMKIQ VKH QRUKHLD
YDOIF 6 HD GXUQJ VIKH Z QWU RUDUHDV Z WK VIP LDU FRQGIMRQV RXWIGH SRDUZ DALY

GHVLJ Q WP SHIDWH W UHIHUHQFH WP SHUDWUH XVHG DV D FUVMURQ | RUVHBIPQI VKH J WDGH Rl WHIHODQG LRXQGHG VR W(H
QHDUHVW LQWHJIHU

t, < LMDAT
1Q LHOVMRQ VR SROU VHWYLIFH VAP SHIDWWH 367 DQG %67 VKH IRMRZ 1lQJ DSSAHV
tp < PST +13°C
tp < BST +13°C

IRB& FODVV QRWDWHRQ >VHH@

3DV &KDSWU 6 HRARQ
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JLIXUH ([DPSOH RI WHPSHUDWXUH FXUYHV LQ WKH LQWHQGHG JHRJUDSKLFDO DUHI

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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6\ P ERYY
) RUM P ER®Y QRWGHILOHG LQ WKLY VHMRQ VHH3W &K 6HF

$SEEUHYLDWLRQV
7KH DEEUHYLDWLRQV TGE®V FDUEHGVHG LQ WKLV GRFXPHQW

7DEOH S$EEUHYLDWLRQV

$EEUHYLDWLRQ '"HVFULSWLRQ

%67 EDGAF VHUYLFH VAP SHUDVXIH

367 SROU VHUYIFH VAP SHUDVLH

ODUNLQJ

3DUV &KDSWU 6 HFVIRQ

"apew aq [[eys uonnguisip 1ayuny oN ‘9Z£0-9202 papeojumoq "Ajuo Jaw|Ay uebeay Ag asn 1o} papuaiul S| Juawndop ay jo Adod siyL

* HQHLDO

, 1 VKH VXP P HU®RDG @H LQ IHWK Z DWAU LV DQ\ Z KHUH GFDWAG DWD KL KHUGIYHOWDQ WWH 8,: /  WH
WIS VIGHV VKD@EH SLRYIGHG Z MK D Z DWIQJ WIDQJ &1 DQG Z WK LFH FODW GUDXJ KWP DNV DWMKH P Df IP XP
SHWP MME®! DP IGWKISV GIDXJKWVHH ) LI X U HDQG WH P D[ IP XP SHWP MME®I GUDXIKWDP IGWKLSV WKD@EH

H[SOLFLWO\ LQGLFDWHG LQ WKH DSSHQGL[ WR WKH FODVVLILFDWLRQ FHUWLILFDWH

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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J)LIXUH ,FH FODVV GUDXJKW PDUNLQJ
ODUNLQJ UHTXLUHPHQWYV
7KH IFH FOW GWDXIKWP DINIQJ , FH VKDOIQGLIFDVA WH P D[ IP XP IFH FOW GUDXJI KW
7KH XSSHUHGIH Rl WW(H Z DUQIQJ VWADQJ & VKD@EH GRFDWG YHUAFD@ DERYH WH ,FH P DUIN DWWMKH KHLI KW

P P DERYH VXP P HUIUWHWKZ DU RDG @H EXVWOQRWKLI KHUWDQ VKH GHFN @OH  7KH MIGHV Rl VIKH VWIDQJ @1
VKDOO EH PP LQ OHQJWK
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7KH IFH FOW GWDXJ KWP DN VKD@EH GFDWAG P P DEDIWKH FHQWH Rl VKH GBDG @QH UQJ RU
P P DEDIWMKH YHUAFDOMOH RI VKH WP EHU®DG @H P DN I DSSAOFDE®

7KH LFH PDUNV DQG OHWWHUVY VKDOO EH FXW RXW RI PP WR PP SODWH DQ(
RUP DINIQJ VKD®@EH LQGIFDWG E\ Z HG VHDP GILHRV® RQ VKH KIS MIGH 7KH P DUNV DQG GIWHLY VKD@EH SDLOWAG
1Q D WLHG RU\ HIRZ WHIGIFQI FREXULQ RUGHUVR P DNH VIKH P DNV DQG 1L XUHV SOIQO  YIME® HYHQ LQ LFH

7KH GLPHQVLRQV RI bOO OHWWHUV VKDOO EH WKH VDPH DV WKRVH XVHG LQ \
) RUWKLSV QRWKDYIQJ ®RDG @H P DINIQIV VKH Z DUIQJ WIDQJ G DQG LFH GUDXJ KWP DN VKD@EH

YHUAFD® D@ QHG Z MK ViKH GLDXJ KWP DIN 7KH Z DUDIQJ \WIDQJ B VKD@EH SOFHG P P DERYH VIKH GUDXJKW
P DN EXWQ QR FDVH DERYH VIKH GHFN @QH

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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) RUYHWHE QRMOQWAQGHG VR RSHLDWA Z IWKLOQ VIKH ¥“DOIF 6 HD ViKH LFH Z DUIQJ \WIDQJI B L QRWUHT XLLHG

ODWHULDO

)RUP IQIP XP P DWAUDQJ UDGH |RULFH WWHQIVKHQIQJ VKISV VHH3W &K 6HF  7DEG!I 6 KHOWADNHV IQ ZD\ RI
LFH WUHQI VKHQIQJ DUHD | RUS@WHV VKD@EH P LQIP XP JUWDGH % $+

7KH XVH RI PDWHULDOV RWKHU WK®W®Q W&R V 6 IVEDEH DILUHIES Z 1K VKH 6 RFLHW

IRDGLQJ FRQGLWLRQV

$@GHVLI Q RDGLQI FRQGIMRQV [Q IFH LOFOXGIQ) WIP  VKD@EH Z IVKIQ ViKH GLDXJ KWHQYH®SH P IWMAG E\ VKH 8 ,: /
DQG/,: / 7KH @RZ HULFH Z DWUIQH VKRX@S | XUMHU EH GHVALP LOHG Z MK GXH UHJ DUG VR WH VKIS V IFH J RIQJ
FDSDELOW 1Q VKH EDADWMRDGIQ) FRQGIVIRQV

,$&6 85

5X®V IRUFDWIIFDMRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -X0O 3DJH
&ROG FOLPDWH
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6(&7,21 %$6,& ,&( 675(1*7+(1,1* ,&( &
*HQHUDO

2 ENMFWYH

7KH DGGLWLRQDO FOBN \8HMBER/RHY LHRXNHP HOW | RUWKISV LOWAQGHG IRUVHUYLFH LQ Z DWWV Z IMK
@ KWFH FRQGMRQV DQG @ KWBRFDQ HG GUIWEFH  1Q UYHUP RXWV DQG FRDWIODUHDV

6FRSH

7KH VFRSH IRU DGGLWLRQD®H @DPSHFRRWDWHRILUHPHQWY IRU KX0O0 VWUHQJ
DQG HTXLSP HQW DQG LOFOXGHV VKH UHBIYDQWSLRFHGXUDOWHT XILHP HQW DSSTFDE®! VR VKISV RSHIDWQJ LQ @ KWEFH
DQG @ KWRFDA HG GUIWFH FRQGMRQV 1Q UYHUP RXVKY DQG FRDWIDODUHDY

$SSOLFDWLRQ

7KH DGGLWLRQDO F QB \SDESRIV IRWHVRHDY LOWIQGHG | RUVHUYLFH LQ Z DWW/ Z VK @ KWLFH FRQGIVIRQV
DQG EXLOW LQ FRPSOLDQFH ZLWK WKH UHTXLUHPHQWYVY RI WKLV VHFWLRQ

3DUN  &KDSWIU 6 HFVIRQ

'epeu;ﬁq [leys uonnquisip Jayuny oN "9zZ-£0-9202 papeojumoq "Ajuo Jow|Ay uebgpy Ag asn 1oy papusiul SI Juswnoop ayl jo Adod siy L

&ODVV QRWDWLRQV

9HWHI EXLOMQ FRP SIDQFH Z VK VKH WHTXILHP HQW R VLY VHPARQ P D\ EH DWALJ QHG VKH DGGIMRQDOFDW
QRWDWHHR @DV GHVFULEH G 7DEB

'"HILQLWLRQV

'"HILQLWLRQV RI WHUPV
) RUGHIQMRQV VWH6HF > @

6\PEROV
) RUM P ERY QRWGHILOHG IQ WLV VHPMRQ VHH3W &K 6HF

6WUXFWXUDO UHTXLUHPHQWY IRU WKH RODVV QRWDWLR(

* HOHUWDO
7KH UHTXLUHPHQWYV IRU WKH ERZ LFH EH6NW UBEBLRQR®V @WRL Q& GKIDD O EH LQ
DFFRUGDQFGHFELWY IROORZV
2 Q6HF 7DE® WHYDOXHR S DQ&WKD®EHDVILYHQIRU,FH &

2 7KH LFH SUHVVXUH VKDOO EH GHWHUPLEQHFG 1>Q MEKRRIHS VG F Hi,Z BW RHOD 1O
6HF 7DEGI LV VDNHQ DV EHIQ) HTXDOWR
2 9HUAFDOH WIQVIRQ RI ViKH LFH EHOVS@WQU DQG | WDP LQJ VKDEEH

3OWQ P DERYHS8,: / DQG P EH®Z /,: /
) LDP QU P DERYHS,: / DQG P EH®Z /,: /
30DWLQJ

,Q WKH ERZ LFH EHOW UHJLRQ @WHCKHDSOWEKIEHW VKD@EH DV ILYHQIQ6 HF > @

5X®V IRUFDWIIFDMRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -X0O 3DJH
&ROG FOLPDWH
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) DP QY
,Q WKH ERZ LFH EHOW UHJLRQ @MHGEA HOWOBDEHDV JIYHQIQ6 HF > V@RHF > @
,Q DGGLWLRQ WKH IROORZLQJ VKDOO DSSO\
) LDP HV VKDE@EH HiIHPAYH® DWDFKHG VR DVXSSRUAQ) WUKFXUHY  7WDQVYHUVH DQG QI MKGIQDOILDP HY
FLRWIQJ VXSSRUMAMKFWUHY VKD@EH FRQQHFVIG VIR VKHVH Z VK OV $ OMUDDWYHO VRS WHITHQHULQ

FRP ELQDWRQ Z MK OXJ P D\ EH XVHG 7KH XSSHUHQG Rl LOWILP HGIDWM IDP HV P D\ EH VQISHG DWD WMQJ HURU
GHFN SLRYIGHG WH LFH EHOWRYHW QRWP RIHWKDQ Rl VKH VSDQ

) WP HV Z KHWH WH DQJ & EHVE HHQ WH Z HE DQG WH VKHOLY &IW VWKDQ GHI UIHHV VKD@EH VXSSRUMG
DIDIOWMWMSSIQI E\ EWDFNHW  [OVMULFRWIY  WAUIQJ HWY RUMIP LU DWD GMWQFH SLHIHWDE® QRWH[ FHHGLQJ
P

7WDWQVYHUH WP HV SHIBHQGIEXMU VR VKH@Z KIFK DUH Rl XQW P P HMFDOSLRI LBV VKD@KDYH WASSIQJ
SIHYHQURQV LI VKH VSDQ LV H FHHGLQJ P

7KH Z HE VKIENQHW RI VIKH 1WDP HV VKD@EH DWBIDWAMRQH KDO Rl IKH VKIENQHW Rl VMH WKHDSOWQJ  : KHWH
WHW LV D GHFN VBON VRS EXOIKHDG Z HE 1WDP H RUMWMQIHULQ @HX RI D IWDP H DWBIDWARQH KDO RI VKH

VLIENQHW Rl VKH@SOWQI WKD@EH NHSWWMR D GHSWK Rl QRWBIW WKDQ PLQLPXP P

6 WIQJ HW/ DQG Z HE [\WDP HV

6 \WIQJ HU/ MIVXDWAG LOMGH DQG RXWILGH ViKH LIFH EHOWKD@EH DV JILYHQIQ6 HF > WRHF > @HE
IDP HV WKD@EH DVJLYHQIQ6HF > @

HG FRQOHFARQV
: H@® FRQQHPIRQV VR VKHDIQ [ RUH SHDN VKD@EH GRXE®! FRUQXRXV

5 XGGHU DQG WHMHUQJ DUDQI HP HQW
7KH WKGGHU DQG WHHUQJ DUDQIHP HOWMKD@FRP S® ZWK 6 HF > @YHQ VKDWWKH P D[ LP XP  VHUYLFH VSHHG
Rl VKH VKIS IV QRWINHQ GMW VKDQ  NQRW

6WHP
7KH SOWA WFNOHW RI D VKDSHG SOW WHP  DQG DQ\ SDUMRI VWKH ERZ Z KIFK IRWP V DQ DQI®I Rl GHJWHHV RU
P RUIH VR VW(H FHOWHICH 1Q D KRU] ROVIDOS@OH VKDOFRP SO ZIWK6HF > 3 WR PP DERYHS,: /

ODFKLQHU\ UHTXLUHPHQWYV IRU FOHHV¥ QRWDWLRQ

2XWSXW RI SURSXOVLRQ PDFKLQHU\

7KHP D[P XP FRQAQXRXV RXVBXWIQ N VKD@JI HQHD@® QRWEH GBI KDQ

. M val}y
)RUWISV Z WK D ERZ VSHFID@ GHWL QHG IRUQDYLIDVRQ LQ IFH D WHGXFHG RXVBXWP D\ EH DFFHSWAG ,Q DQ\ FDWH
VKH RXVBXW IQ N VKD@OQRWEH GIW VKDQ

. B va{-

| VKH WIS IV [IWMG Z IMK D FROAR@E® SIWK SIRSH@IU VKH RXVBXWP D\ EH LHGXFHG E\

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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'HVLIQ RI SURSHOOHU DQG SURSHOOHU VKDIW

7KH IRUPXOD IRU VFDQWOLQJV LV EDVHG RQ WKH IROORZLQJ ORDGYV

P HDQ VRUTXH Rl SIRSXMRQ HQILOH DWP D IP XP  FROAQXRXV DMQJ >1P @

.l PXOWL HQJLQH 8B ®MDQ VRUMXH LQ DQ DAWDOEWDQFK RUDIMUD FRP P RQ SRIOW « VD& D\ V
UHIHULHG VR HQULQH US P

S

<%

PHDQ SURSHOOHU WKUXVW >1@ DW PD[LPXP FRQWLQXRXV VSHHG

DV JLYHQ LQ > @
LFH VRUTXH >1 P @ UHIHUHG VR SLRSHABUUS P

*IRU RSHQ SURSHOOHUV

X i EVafpy GXFWHG SURSHOOHUYV

6 NHZ HG SURSHABIW Z LOEH HVSHAD@ FRQVIGHUHG Z IV UHVSHRWR WH UWN RI E@GH EHQGIQJ DWRXWUWDGILL . .

H FHHGV

VHH > @

7KH SDUAFX@U/ J RYHWQIQI VKH LHT XLLHP HOW | RU SUIRSH@IU VFDQWIQJ V DLH

SLRSH@IUDGIXV >P @
SIVFK >P @WWDGIXV 1Q TXHWIRQ

3DV &KDSWU 6 HRARQ
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WDNH 1Q GHI UIHHY DWVEMGH W5 EDFNZ DUG LDNH SRVMYH

QXPEHU RI EODGHYV
— EODGH JURVV WKLFNQHVYVY >PP@ DW F\OLQGULFDO VHFWLRQ FRQVLGHUHG

vax{ WDW 5

~vay{ WDW 5

| WDW 5

EODGH ZLGWK >P@ DW F\OLQGULFDO VHFWLRQ FRQVLGHUHG

'V'éX{ FUDW 5

.v.éy{ FUDW 5

| FRDW 5
t GMBQFH EHVE HHQ VNHZ @QH DQG J HOHWDWY] >P @ DWA QQGUFDOVHPIRQ FROVIGHIHG  SRVIMIYH Z KHQ

WNHZ @QH LV IRW DUG Rl J HQHLDW[

foa HDW 5

T ay HDW 5
— JHDUWDWR

— LI WKH VKDIWLQJ VI\VWHP LV GLUHFWO\ FRXSOHG WR HQJLQH
.. SURSH@IUVSHHG DWP D] IP XP FRQUOXRXV RXVBXW IRUZ KIFK VMH P DFKIQHU VKD@EH DSSWRYHG 1Q

WHYRGMRQV SHUP LOXWM

BURSHOOHUV DQG SURSHOOHWWS D&V YV 6 IEH | LXYKD@EH® WWHORU ELRQ| H DV VSHFULHG

LBW &K 1RGX@UFDWWRQRI JWDGH19 DQG19 P D\ EH XVHG IRULHBIYDOWSDUV 1Q &3 P HFKDQLWP
5X®V IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -X0 3DJH

&ROG FOLPDWH
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2 WHUWSH RI QRGX®U FDVWMLRQ Z WK HBRQJ DMRQ * P D\ EH DFFHSWG XSRQ VSHFIDOFRQMIGHWDWRQ IRUVDP H
SXUSRVHYV

7KH EODGH JURVV WKLFNQHVV LQ PP RI WKH F\OIGGIMH SIRSHBY RQOR Q& D
DW VKDOO QRW EH OHVV WKDQ

2R~K1(U2 Cyt 0.2) +K,
t, =C
g z: CT(KMat‘ Uy -0y Sr)

7KH JURVV WKLFNQHVY BQRPOOVQRW EH OHVV WKDQ

0.45 - fsk "€0.35

t =t
gr 0.35 0.6

ZKHUH

w fetx P DVWUDOFRQWIDQW VKD@EH VIBNHQ DV JLYHQ IQ 3W &K 6HF  7DE®A

2Rno

2
S, = <W) (€,0 +C5)

0.75-u-T0
K1 = A1 -d - Tho -0.85 + AZ(T)

) RUIL HG E@GH SIRSH@IW/
u-T0
K =A;-d-Thy- 125+ 4, —>

) RUFRQWRME® SIWK SIRSH@IL/

z N=7_pV/ LR
WAXA Y4 z DV JLYHQ LQ 7DE®
T TG TG TG
“vawda’y OV IHQ I 7D
t 21R

H, IRUIL HG E@GH SIRSH@IL/

21R
T o7 |IRU FRQWUROODEOH SLWFK SURSHOOHUYV
T
. DW 5
DW 5
fo IRU VWDLQOHVV VWHHO SURSHOOHUV
IRU RWKHU PDWHULDOV
e (o=
7>— DW 5
d“+16
5X®V IRUFODWIIFDMRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ - X0 3DJH

&ROG FOLPDWH
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2.86

TZrss OV 5
d~ +8.18

DV JLYHQ DERYH LV RQO YDAG IRUSIRSXMRQ E\' GIHVHOHQILOHY E\ DERXW HWR VSHHG IWLV DWXP HG
VKUKWADQG VRUMXH IRUIL HG SIWWK SUIRSH@ILY DQG VKUXWADQG VRUI XH | RUFROWR@ME® SIWK
SURSHOOHUYV

FpusluI SI JUBWNop ay) Jo Adod siyL

s 6 HFAR

7DEOH I9DOXHAVTRIT T

) RUWLEIQH GIHVHOHGBIPWIF RUMP DU SIRSXAMRQ P DFKIQHY . ZLOO EH FRQVLGHUHG LQ HDFK SDU LQX1

*XLGDQFH QRWH ) 5)

P D\ EH FDEXOWG | RURKHUWDQ GIHVHOGUYHQ SLRSH@IW E\ LHS@FIQ) VIKH FRQWIDQW E\ DQG E\ IRU) 3 SWRYIGHG ; §

VIKDWP D[ IP XP VRUMXH RI VIKH GUYIQJ HQIIQH LV @P VG VR Rl WH QRP IQDORUTXH , | GUYIQI VRUIXH H[ FHHGV VIKH VRUTXH ) g
FROWDQW  VKD@EH P XGIBTHG E\ WH WDMR 7p b 7r DQG FRUHVSRQGIQI WMKWWDOH 7K, WLPHY FRQVWDQW FDOFXODWHG ED@-|G,URC

DFWXDO PD[LPXP WRUTXH é §

QD

HQG RI JXLGDQFH QRWH i

<

7KH VKIENQHW Rl RWKHU VHRVRQV LV JRYHUWRHG E\ D VP RRW FXUYH FRQOHAMQJ VKH DERYH VHRARQ VKLENQHWHYV % E

o

7DEOH IDOXKBV&RI& & % *%

v/
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u 5 5 5 3
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B B B B B B

.1 IRXQG QHFHWDU E\  VKH VRUARQDOYLEWDWRQ FDBXOWRQV P LORU GHYIDURQV ILRP VKH GIP HOMIRQV J LYHQ
LG @ D\ EH DSSIRYHG XSRQ VSHFIDOFROVIGHIDVRQ

7KH JURVYV VHFWLRQ PRGXOXV RI WKH EODGHJBROW & QR BPWLR[Q V LVQDERPIHQW LD
ERO\SWK GDP HWMU VKD@ORWEH GIW WKDQ

2 %
Zgr _p=01-¢o35 ty35" 5.

<

ZKHUH

P WHQVLOH VWUHQJWK Rl SURSHOOHWEODGH PDWHULDO >1 PP

”

P \LHOG VWUHVV RI EROW R®ODWHULDO >1 PP

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
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7KH SIRSH@U EMGH | RRWWVKD@KDYH D WIHQIW  LOFXGLQ] WHW FROFHOWDWRQ  QRWBIW VWKDQ VMDWRI VKH ERGV §
o)
) WMQJ RI VKH SLIRSH@WIUWVR VKH VKDIWY JLYHQ LlQ 3 W &K 6HFYV IROORZV O§
c
2 |ODQJHG FRQQHFW@RQ LQ % §
2 NH GIW FRQH FRQOHFRQ 1Q > @ I (:n'
2 NH\ HG FRQH FRQOHFRQ 1Q > @ Je) =4
@
&RAMGHUQ])  f& VHDZ DVMUVAP SHUDVXIH %
, | VMH SLIRSH@IU LY EROMG VR VKH SLRSH@IU VKDIW WWH EROVFRQOHFVRQ VKD@KDYH DWBHIDWWKH VDP H EHQGQJ :) ;
VWUHQJWK DV WKH SURSHOOHU VKDIW ; -
(%2}
7KH WWHQIW Rl VMH SIRSH@IUVKDIWOQIH LOFXAQI WAHW FRQFHQADWRQ VKD@EH DWBHIDWWKH VDP H DV VKH (_f) g
VWUHQJWK RI WKH EROWYV O ;
X B
7KH SURSHIIU VKDIWGLDP HVAU QHHG QRWH[ FHHG WP HV WWH UX®I GIDP HWAUJ LYHQ IRUP DIQ FD\W g §
LUHVSHAWYH RI WKH GIP HOVIRQ WHT XLHG EH®Z z
3
7KH GLDPHWHU RI WKH SURSHOOHU VKDIW DW WKH DIW EHDULQJ LQ PP VKDO%QE‘RV\
1 a )
2
g -C t 3
P ( 90.2
ZKHUH
P_ WHQVLOH VWUHQJWK RI SURSHOOHWEODGH PDWHULDO >1 PP
Pvéx PLQLPXP VSHFLILHG \LHOG VWUHQJWK RU SURRI VWUHVV RI WEH SURSHOO

wvay{ DV GHILQHG L@
vay{ DV GHILQHG L@

%HVE HHQ VKH DIWDQG VHFRQG DIWEHDUQJ  WH VKDIWP D\ EH HYHQ® VIDSHUHG VR WP HV WWH GIDP HWURI VKH
LQWHUPHGLDWH VKDIW DV UHTXLUHG IRU WKH PDLQ FODVV

) RZ DUG RI VWKH DIVMU SHDN EXOKHDG VKH VKDIWP D\ EH HYHQ® VI'SHUHG GRZ Q VR WP HV VKH WX®1 GIDP HWMURI

LOQOWHUPHGLDWH VKDIW EXW QRW OHVV WKDQ WKH DFWXDO GLDPHWHU RI WKH LQF

6HD VXFWLRQVY DQG GLVFKDUJHYV

"9PEW 3Q [[eUg UOANGUISIP J9UMN} ON "GEE0-9Z0Z PAPEOJUMOQ

7KH VHD FRROQJ Z DVMULQBMDQG GVFKDUI H IRUP DIQ DQG DX LIDU  HQJ LQHV VKD@EH VR DUDQJ HG VR VIKDW
EQFNDIH Rl VWAXP V DQG WADIQHWY E\ LFH LV SUHYHQWMG , Q DGGIMRQ VR LHTXWHP HOW IQ3W &K 6HF > @
DQGW WKH UHTXLUHPHQWWQ® @ KDOO EH FRPSOLHG ZLWK

2 QH Rl VKH VHD FRRIQJ Z DVIAU LQBMAVHD FKHWW VKD@EH VIVWDVAG QHDUVKH FHQWH @QH RI VKH VKIS DQG
Z H@DIW $ WBIDWRQH R WH VHD FKHVW VKD@EH VX1 LFIHQWD) KLIK VR DARZ LFH VIR DFFXP XMW DERYH VKH SXP S
VXFWLRQV

$ I X@FDSDFW GIVFKDU H EWDQFKHG RIT WIRP VIKH FRROQJ Z DVAU RYHUERDUG GIVFKDU H @H VKDO@EH
FRQOQHAMG VR DWBIDWMRQH RI VIKH VHD LOBIWFKHW  $ WBIDWARQH RI VIKH [LLH SXP SV VKD@EH FRQOHAMG VR VWKLY VHD
FKHWAMRUVR DORWHUVHD FKHWAZ IK GH LFIQJ DULDQJ HP HQW

*XLGDQFH QRWH
+HDWQJ FRIOY P D\ EH LQWIABIG 1Q WH XSSHUSDUARI VIKH VHD FKHMWY  $ UDQI HP HQWXVIQ) EDGIMWAZ DVHAU I RUFRRAQ) SXUBRVHV LV
HFRP P HQGHG EXWZ LOQRWEH DFFHSWAG DV D VXEVIXWH | RUVHD LQBMFKHWVDUDQJ HP HQWDV GHVFUEHG DERYH

HQG RI JXLGDQFH QRWH

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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6(&7,21 ,&( 675(1*7+(1,1* )25 7+( 1257+(51 %$/7,& ,&(
*HQHUDO

2 ENMFWYH

7KH REMIFWYH Z IK VIKH DGGMIRQDOFDW QRVIMRQ , F HLYV VR SLWRYIGH WIHT XIWHP HOW | RU YHWHY LOVAQGHG VR RSHWDWM
1Q IFH LQIHWHG Z DALY 1Q VKH QRUMHUQ “DOAF RUDWHDV Z MK MP LU IFH FRQGIMRQV

6FRSH
7KH VFRSH IRU DGGLWLRQDOGHLOQFOK QRWDWLRIQUHPHQWYV IRU

2 KXO0OO0 VWUHQJWK
2 SURSXOVLRQ
2 PLVFHOODQHRXV PDFKLQHU\ LWHPY DQG HTXLSPHQW

DQG VIKH UHBIYDQWSURFHGXUDOUHT XLLHP HQW DSSTFDE®! VR YHWHEY RSHUDWQ 1Q QRUAMHUD %DOAF LFH FRQGIMRQV

3DV &KDSWU 6 HRARQ

‘apew aq |[eys uonnquisip Jauu& ON "92-£0-9202 papeojumoq "Ajuo JawjAy uebeay Ag asn 1o} papuaiul SI uawnaop ayi jo Adod sy

$SSOLFDWLRQ

7KH DGGLWLRQDO F OPHDSSQIR R BHWHE [WQGHG | RURSHUDMRQ LQ LFH LQI HWHMG Z DAY/
WSLFD® QRUMHUD YDOIF LQ Z LOWURUDUHDV Z MK VP LOULFH FRQGIMRQV  7KH LHTXILHP HQW DUH HT XLYDGIQWR
WKH ) LOQQMK 6Z HGWK , FH &DW 5XBNV $ VHUHV RI TXDA IHW DUH DYDIDE® |RUVKLY QRMRQ VHH 6HF  7DE®!
UHDWIG VR QDYLI DVRQ [Q LFH LOIHWHG Z DWW/ Z MK Gl HIHQWIENQHW RI LEH DQG YDU LQJ GHI LHHV RI DWIWBQFH
IURP  [FHEUHDNHU

:KHUH QRW VWDWHG RWKHUZLVH DOO UHTXLUHPHQWYORLSHYOLHPROMRWR TXD

*XLGDQFH QRWH
7KH FODVV QRAMD W DR ¥ LHFRP P HQGHG |RUYHWH® QRLP D@ RSHWDQU DFFRUGIQI VR 11 HG IP FVDEGBN ILLHVSHRAYH R LEH
FRQGIMRQ DQG VIKDWDLH VR D FHUBLQ GHJ UHH LOGHSHQGHQOWR! LFHEUHDNHU DWIWIQFH

HQG RI JXLGDQFH QRWH

&ODVV QRWDWLRQV

IHWHY EXIOMQ FRP STDOQFH Z IMK VKH WHT XILHP HQW 1Q VKLYV VHRARQ Z LOEH DWLJ QHG VKH DGGIMIRQDOFDW QRVIMMRQ
,FH DV VSHFLI&HFG 7DEBI

'"HILQLWLRQV

'"HILQLWLRQ RI WHUPYV
JRUGHIQMRQV VHH6HF > @

" HILQMRQV Rl VKH YHUAFDODQG &RQJ WKGIQDOH] WIQMRQV Rl VIKH G HUHQWUHI IRQV Z VKL VKH LFH UHIQI RUFHG DUHD
DUH OLVVDEG LQ

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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7TDEOH '"HILQLWLRQ R

I WHUPV

THUP

"HILQLWLRQ

H[WHQW RI LFH VWUHQJV

V &GHYMDR. IQKIG ILRP VIKH XSSHUIEH Z DWIUQOH 8,: / VR WH @RZ HUIFH Z DWUQQH /,: /

Z KIFK GHILOHV VIKH H WHP H GLDXJ KW

) RURSHUMRQ 1Q %DOF WKH XSSHULFH Z DWAUIOH 8,: / LV 1Q JHQHWDO ViH VDP H DV WH
IUHVKZ DMUVXP P HUBRDG @H 6HHDOR6HF > @

LFH EHOW UHERRQ@WJILRQ

ILRP VKH WWP VR D IH SDUDABOVR DQG / DIWRI VKH |RWZ DUG ERWGHUIOH Rl VKH
SDUARI VIKH KX@Z KHUH VKH Z DWUIHY LKQ SDUDEBIOVR VWH FHQWH @H
JRUFHFOWHV,FH $ ) ,FH $ DQGH $ ViKHRYHUDS RI VKH ERUGHUIH
QHHG QRWH FHHG P IRUIFHFOWHV,FH % ,FH & DQGH &KL RYHUDS
QHHG QRWH FHHG P 6HH)LJXUH

PLGERG\ UH

J ILRPQWKH DIVERXQGDU RI VKH ERZ LHJIRQ VR D @QH SDID@IOVR DQG / DIW RI WH
ERUGHUIH Rl VKH SDUARI VKH KX@Z KHUH VKH Z DVMUIDHV LXQ SDUDEHOVR VKH FHQWH QH
JRUFHFOWHV,FH $ ) ,FH $ DQGH $ VHRYHUDS R VKH ERWGHUIH
QHHG QRWH FHHG P IRUIFHFOWHV,FH % DQGFH & VKLV RYHUDS QHHG QRW
HFHHG P 6HH)LJIXUH

VWHUQ UHJ

| RORP WKH DIW ERXQGDU\ Rl WKH PLGERG\ UHJLRQ WR WKH
6HHLJIXUH

o 0.04L
Ref. [1.5.1] Ref. [1.5,1] Ty /
N ORI . e e +
MRS 3
| oowgen
; i nig
Ref. [8.1.1] NERERRRR RS LIWL

\/

Border of the part of the side where
waterlines are parallel to the centerline

5 frame spacings (s)

JLIXUH ,FH EHOW UHJLRQV

7KH XSSHUIFH ZDWiU@H 8,: /

DQGWH ®ZHUIFH ZDWU@H /,: / DIHGHIOHGIQ6HF > @

T

3DUNV BKDSWU 6 HPVRQ

‘apew aq |[eys uonnquisip Jayuni oN ‘92-£0-9202 papeojumoq "Ajuo JawjAy uebeay Ag asn o} papuaiul SI Juawnaop ayi jo Adod siy

=
T
c
O

'"HILQLWLRQ RI IRUZDUG GUDXJKW GXULQJ WUDQVLW LQ EDOODVW FRQGLWLRQ
7TKHP LIOQIP XP |IRWZ DWG GDXIKWIQ P VKD@EH DAMBIDWY

(2 +0.000254 ),

EXWOHHG QRWH FHHG S ZKHUH

~ GVSOFHP HOWRI WH KIS  1Q VRQOHY RQWKH P D[ IP XP IFH FDW GWDXJ KWDFFRWGELQI VR >

P XOW5®1 Z DWAUIDHY DLH XVHG IRUGHWMLP 1OIQJ WKH 8, /  WKH GVSOFHP HQWWKD@EH GHWALP LOHG | LRP
VKH Z DVAUDOH FRUHVSRQGIQJ VR VKH J LHDVWAWGLYSOFHP HOW

5X®V IRUFODWIIFDWRQ 6KISV2 ' 19 58
&ROG FOLPDWH

6+,3 3W &K (GMRQ -XO 3DJH

''19 $6
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T
<

& + '"HVLJQ DQDG\YEOWLFDEOH LI D ILUVW EODGH RUGHU WRUVLRQDO |

RSHUDURQDOVSHHG WDQI H 7RUARQDOYLELDVIRQ DQDOMY RI $3
LFH WRUTXH UHVSRQVH

R0
I+

'"HVLJIQ D Q D|GSETRDE®! | RUDIMURDYH GHVLIQV QRAWDSSO LQJ RDGV GHILOHG 1Q

WH K@V &RP SIHKHOWLYH GHWI Q DQDO VY Rl HQWH WA WHP $3°5

0
I+

'"HVLJIQ D QDGSSTFDE®! IRUD] IP XWK SLIRSXMRQ XQW ERG J@®EDOYLEWDWRQ

FDOFXODWLRQ $3

_|

=)

w

3

2

S LFH WKLFNQHVV DFFERIUGLQJ WR §
O =

6\PEROV §

) RUM P ERY QRWGHILOHG 1Q WY VHAMIRQ VHH3W &K  6HF 3
3

L =

'"'RFXPHQWDWLRQ UHTXLUHPHQWYV O 2z
=}

" RFXP HQVMRQ VKD@EH VXEP IMWMG DV IHTXILHG E\  7DE® S 8
g

7DEOH 'RFXPHQWDWLRQ UHTXLUHPHQWYV ; é
N =

2EMHFW '"RFXPHQWDWLRP W\SH $GGLWLRQDO GHVFULSWLRQ ,QIR Q ;

x )

7HFKQLFDO = + 6SHFLILFDW L REDFHP HQW P DFKIQHY WSH SIRSXMRQ SRZ HU o %
LQIRUPDWLRR ) S
<

3URSXOVLRQ| = + &DOFXODWIR@P XP WHTXUHG SIRSXMRQ SRZHU3p o VHH @+X0O0 ) % 3
DQG VWHHUL|QUHSRUW SDUWLFXODUV SHILQHG LQ ' = c
DUDQI HP HQW el
R0

Q

s

3

[e]

2

@D

o

N

o

P

S

®

N

()]

R
+

+ '"HVLJQ DQDG\YIVLFDEOH IRU D]LPXWK SURSXOVLRQ XQLWYV EQOFXODW
ORDGV RQ XQLW VWUXFWXUH

BURSHOOHU | &

I+

'"HVLJQ D Q D|Q IGMAHBIP HQADQDOWY Rl E®GH WUHWHY LOWRGXFHG E\ L[FH DGV

DUDQIHP HQW $3
$3 IRUDSSWRYDO), IRUIQRPPDMRQ 5  RQ UHTXHW

) RUJHQHWDOUHTXLLHP HQW VR GRFXP HQMRQ LOFOXGIQJ GHILQIMRQ RI WH IQIR FRGHV VHH'19 &* 6HF
) RUD IX@GHILQMRQ RI VIKH GRFXP HQBMRQ WSHV VHH' 19 &* 6HF

"apeuw aq |[eys uonnaquisip Jayun; og

ODUNLQJ DQG RQERDUG GRFXPHQWDWLRQ
) RUP DINIQJ DQG RQ ERDUG GRFXP HOMIMRQ VHH6HF > @

$VVXPSWLRQV

* HQHWDO

7KH PHWKRG IRU GHWHUPLQLQJ WKH KXOO VFDQWOLQJV HQJLQH RXWSXW DQG
FHUMLQ DWXP SWRQV FRQFHUQIQJ ViKH QDVXUH RI VKH LFH DG RQ ViKH WUXFWUH DQG RSHUDVRQ Rl VKH VKIS DV
GHVFUEHG LQ WH ) LOQIVK 6Z HGMK , FH &@W 5 XBN  7KHVH DWXP SMRQV LHWRQ | X@VFD®! REVHUYDVRQV P DGH 1Q
WKH QRUWKHUQ %DOWLF

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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*XLGDQFH QRWH

) RUEDFNJ LRXQG GRFXP HQBMRQ Rl VKLY VHRMRQ VHH ) LQQMVK 7UDQVSRUNBDIHW $JHQR  7UD) l&RP  KRP HSDIJH KW8 ZZZ WDILFRP IL
HQ WDQVSRUAP DUMP H LFH FIMWHV KISV

JLQQLVK 6ZHGLVK ,FH &0DVV UXOHV

*XLGHOLQHV IRU WKH DSSOLFDWLRQ RI WKH )L Q RHLNDKME EDEBEEL K L& RPH * KIGHEINY 5 X O H V

HQG RI JXLGDQFH QRWH
$WIWDQFH [LRP  IFHEUHDNHWY LV QRWP D@ DWXP HG Z KHQ QDYLI DWQJ LQ LIFH ERXQG Z DWW/

7KH IRWP XO@ JLYHQ IRUSOWMQI  WALTHQHWY DQG J LWEHWY LV EDVHG RQ VSHFLIDOIQYHWAI DMRQV DV VR VKH
GLVWULEXWLRQ RI LFH ORDGV IURP SODWLQJ WR VWLIIHQHUY DQG JLUGHUV D
DQG JWGHYY 6 SHFIDOYDXHV KDYH EHHQ J LYHQ |RUGIWMEXVRQ | DFVRYY DQG FHUMLQ DWXP SWMRQV KDYH EHHQ P DGH
UHJDUGLQJ ERXQGDU\ FRQGLWLRQV

&KDSWAU 6 HFMRQ

"apew ag [feys uonnguisip Jayun) oN "9zZ-£07920Z pPapebiumdq ‘Ajuo JswAy uebeay AgBsn 10} papualul S UaWNI0p ay1 Jo Adoo siyL

) RUWKH IRWP X@H DQG YDOXHV J LYHQ 1Q VKLY VHFVIRQ |RUVIKH GHVALP LODVRQ RI ViKH KX@VFDQWIQIV P RWH
VRSKIMFDVWAG P HIKRGV P D\ EH VXEVMIXWAG VXENHRWWR VSHFLDODSSLRYDO + RZ HYHU GILHFWDQD® Y 1V QRWYR EH
X\ HG DV DQ DOMUQDVIYH VR VKH DQD® WFDOSURFHGXUHY SUMVFUEHG E\ H[ STAMWHTXILHP HOW IQ> @> @ Q6 @
SOWAV 1P HY DQG WMQIHY/  XQBIW VIKHVH DUH LQYDAG RUIQDSSTFDE®! 1RUD J LYHQ VWUKRXUDODULDQJI HP HQWRU
GHWDLO
‘LUHFW DQDO\VHV VKDOO EH FDUULHG RXW XV EQ@3WKMHQGRDIK I$ (BW A K \GHI H QMRS E 19
LV 3 ZKHWHLY GHWHUPLQHG DFFR@TGHI DWRG SDWFK VKDOO EH DSSOLHG DW ORF
FDSDFIW R VIKH VWWAKPW(UH XQGHUVIKH FRP ELQHG HIIHFW Rl EHQGIQJ DQG VKHDUDWH P LQIP [] HG , Q SDUAEX@U VKH
VWUKPUH VKD@EH FKHFNHG Z VK (RDG FHQWHG DWWKH 8 ,: / Kr EHRZ WH/,: / DQG SRUMRQHG VHYHWDO
YHUAFDORFDMRQV 1Q EHVE HHQ 6 HYHUDOKRU] RQVIPORFDMRQY VKD@DAR EH FKHFNHG  HVSHFLD@ ViKH RFDRQV
FHQWHG DWWH P IG VSDQ RU VSDFIQJ ) XUKHU LI ViKH (DG BIQIWK 3 FDQQRW EH GHWHUPLQHG GLUHFWOGIL
DUDQI HP HOWRI WKH WAKPWUH  VHYHWDOYDOXHV Rl 3y VKD@EH FKHANHG XVIQ) FRUHVSRQGIQJ YDOXHV IRUR,

$ FFHSVIDQFH FUMAUD | RU GHVL QV DUH VMDVWVIKH FRP ELOHG WUHWHV [LRP EHQGLQJ DQG VKHDU XVIQJ VIKH YRQ 0 LVHV
\LHOG FULWHULRQ DUH ORZHU 5YK D @HNVWFXUHBRDS RGEWKH XVH Rl EHDP P RGHY VKH

DARZ DEG VKHDU WWHW LV QRWVR EH U HUWKDQ R, ZKHU}, 54.¥

3D

=

, | VFDQWIRJ V GHUYHG [WRP VKHVH LHI XOMRQV DLH GIW WDQ VKRVH LHTXILHG IRUD QRQ [FH WAHQI VKHOHG
WIS WH QWU VKDOEH XVHG

(11HPAYH [WDP HV EHQGLQJ DQG VKHDUVSDQV 3 g 3D Q G 1y GHILOHG 1Q WKLY VHPMRQ VKD@EH DV JLYHQ 1Q 3 W
&K G6HF
)RUSOMQJ 1WDP H VSDFIQJ LV DWXP HG VR EH P HDVXUHG DRQJ VKH S@WA DQG SHUBHQGIEXMU VR WH D IV Rl WH
WMIIHQHU ) RUFXUYHG P HP EHUY 1WDP H VSDFIQJ 1V GHILOHG DV iKH FRUG BIQJ VK EHVE. HHQ VSDFLQJ SRIQW ) L J X U H
LMDV VKH GHVALP LODWRQ Rl VSDFIQJ IRUFXUYHG P HP EHUY/

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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3DV &KDSVAU 6 HFVRQ
ogymoq “Ajuo JawjAy uebeay Ag asn 1o} papusiul s JuaWN0pP ay jo Adod siy L

JLIXUH '"HILQLWLRQ RI WKH IUDPH VSDQ OHIW DQG IUDPH VSDFLQJ ULJKW IRU

7KH HITHPAYH ELHDGVK Rl VKH DWIFKHG SOWA VR EH XVHG |RUFDEX@MQJ VKH FRP ELOHG VHRPVIRQ P RGXOXV Rl
VKH VWAL HOHU WMQJ HUDQG Z HE 1WDP H DQG DWDFKHG SOW VKD@EH VBNHQ DV JLYHQ IQ3W &K 6HF > @

7KH UHTXIWHP HQW IRUVKH VHPIRQ P RGXOXV DQG VKHDUDUHD Rl VKH 1LDP HV \WWMQJ HWY DQG Z HE 1WDP HV 1Q
> @ @Q6 @ MK UHVSHPWR VKH HIHPAYH P HP EHUFLRW VHRARQ Z KHUH WH P HP EHULY QRWQRWP DOR
WKH SODWLQJ WKH VHFWLRQ SURSHUWLHV VKDOO3WH RIXOFXWOPDWHG @Q DFFRUGD

ODWHULDOV
)RUP LQIP XP P DWIUDOJ DGH IRULFH WIHQIVKHQIQU \KISV VMHBHF > @

IRDGLQJ FRQGLWLRQV
) RUGHW Q RDGIQJ FRQGMRQV IQ IFH VHH6 H F > @

"apew aq [feys uonnquisip Jayuny éR "9z-£0-920Z pape

'HVLIJQ ORDGYV

(QJLQH RXWSXW

'"HILQLWLRQ RI HQJLQH RXWSXW
7KH HQJLQH W R W3 ¥ VREKR\DBIR WP RXVBXVWH SLURSXMIRQ P DFKIQHY FDQ FROUQXRXVO GHIYHUVR WKH
SIRSH@IUV 1 WMH RXVBXWRI VIKH P DFKIQHU 1V UHWMFWG E\  WFKQIFDOP HDQV RUE\ DQ\ LHI X@MRQV DSSTFDE®!
VR ViKH VKIS 35 VKD@EH VBNHQ DV VIKH LHWMEPWMG RXVBXW , | DGGIMRQDOSRZ HUVRXUFHV DUH DYDIDME®! | RUSRSXMIRQ
SRZHU H J VKDIW PRWRUV LQ DGGLWLRQ WR WKH SRZHU RI WKH PDLQ HQJLQH V
WRWDO HQJLQH RXWSXW

'REXPHQWDWLRQ RQ ERDUG
7KH LHWURVWG HQJ LOH RXVBXWLQ LFH VKD@EH J LYHQ 1Q VKH DSSHQGL, VR FOWWL LFDWRQ FHUAILEDVIA

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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SHTXLUHG HQJLQH RXWSXW IRU LFH FODVVHV
7KH GP HOMRQV Rl V(H WKLS DQG VRP H RWKHU SDIWDP HWAWY DUH GHILOHG EH®&Z

OHQJWK RI WKH ERYL3R@H VHH
GIQIVK Rl VKH SDID@IOP LGWKIS ERG >P @ VHH) LI XUH
DRVDOLIFH FOW GUDXJ KW Rl VKH KIS >P @ DFFRWGEIQI WR > @

™e DUHD Rl WWH Z DWIULDOH Rl WHERZ >P @ VMHH XUH

= VKH DQUGI Rl VAH ZDWAUDQH DW% L Q GHJUHHM JXHH

Tw VIKH WDNH Rl VKH WP DWWKH FHQWH @QH 1Q GHIWHHY VHH) LJ X UH

Ty VKH IDNHRI WHERZ DW LQ GHJUHHMJIXHH

W IODUH DQJOH LQ GHJUHHW FDWF X\DIHVWBE@ XVLQJ DQIDE® DW HDFK

@®FDMRQ )RU> @IODUH DQJOH LV FDOEXADWHG XVLQJ

GIDP HWAUR! WH SURSHIBURURXWUGIDP HWURI QR] ] ®f IRUVKH QR] ] ® SLRSHTBU P D) 1P XP
WLPHY SURSHOOHU GLDPHWHU >P@

VKIFNQHW RI VKH ELDWK [FH 1Q P 1G FKDQOHOP @
WKIENQHW Rl WWH ELDWK IFH O\ HUGLVS@FHG E\ WKH ERZ >P @
UHVIMWBQFH >1 @ RI VKH KIS 1Q D FKDQQHOZ WK EWDWK IFH DQG D FROQVROIGDWG @\ HU VHH IRWP XD 1Q

> @
" I DFVIRUGHSHQGIQJ RQ QR Rl SLRSHEY &33 RUMIP LU  11] HG SIVEK WSH VHH 7DE®
eee PLQLPXP UHTXLUHG HQJLQH RXWSXW >N:@

HPSLULFDO FRHIILFLHQWY PLVF VXE LQGH]

HPSLULFDO IDFWRUV PLVF VXE LQGH]

%0 HPSLULFDO IDFWRUV PLVF VXE LQGH]
OHQJWK RI WKH VKLS EHWZHHQ WKH SHUSHQGLFXODUV >P@
PD[LPXP EUHDGWK RI VKLS >P@

JLIXUH 'HILQLWLRQV

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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7KH HQJLQH RXWSXW UHTXLUHPHQW VKDOO EH FDOFXODWHG IRU

2 XSSHUIFH Z DvAUOHY 8,: /
2 GZHUIFH Z DWAUHY /,: /

DV GHILQBIBFLQ> @

, Q VIKH FDEX@MRQV WH VKIS V SDIDP HWAWY Z KIFK GHSHQG RQ VKH GLDXJ KVWKD@EH GHVIALP LOHG DVWWH DSSURSUDWA
RQO\ DW WKH 8,:/ 7KH HQJLQH RXWSX

GDXIKWEXW DQ&VKDOO EH GHWHUPLQHG
JUHDWHU RI WKHVH WZR RXWSXWYV

7KH HQJLQH R XMW XNV VKD@QRWEH BMW VIKDQ VKDWGHWALP LOHG E\ VKH IRWP X@H DQG LQ QR FDVH BIW

VKDQ J LYHQ LQ 7DE®

7DEOH 9DOXH RI.INDPARMRERQYHQWLRQDO SURSXOVLRQ V\VWHPYV

Q

3DV &KDSWUZ 6 HPAR

BURSHOOHU W\SH RU PDFKLQHU\

1XPEHUV Rl SURSHIOOHUYV

&RQWUROODEOH SLWFK SURSHOOHU RU H E F
RU K\GUDXOLF SURSXOVLRQ PDFKLQ)I-l'lB'{l(;‘O'gLWHk su

RSHOO

SURSHOOHU

SURSHOOHUV

SURSHOOHUV

) RUDGYDQFHG M\ WMP V' VHH > @

7DEOH OLQLPXP HQJLQH3RX¥WSXW

,FH FODVV

pLo>NZ@

,FH $ ,FH % DQGH &

,FH $ ) DQGFH $

LV VH UAVIMBOFH 1Q 1 RI VIKH VKIS LQ D FKDQQHOZ IViK ELDVK LFH DQG D FRQVRIGDWIG @\ HU

_ 2 2 LT
Rey = Cy + Cy+ C5C,(Hy + Hyy) (B + CwHF) +CyLp gHA+ CS<?) L

ZKHUH
J FRV[  vL@VvLO
& o P QP XP YDOXXH
W Wi DQG W~ f
+0 %
IRUFH $ ,FH $ DQGH $)
IRUFH %

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO
&ROG FOLPDWH

3DJH
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IRUFH &

& DQ& VBNH IQVR DFFRXQWD FRQVRIGDWAG XSSHU @\ HURI WWH EWDWK IFH DQG FDQ EH VBNHQ DV ] HIR IRULFH FDW

,FH $ ,FH % DQGH &

JRUFHFOWHV,FH $ ) DQGFH $

BL

PAR

6=/ Toq (1+0.0219)(f,B + f3Lgow + f4BLpow)
B

2
C, = (1+0.0639,)(g, + 9,B) + g5(1 + 1.2%)%

YRUDWKIS ZIW DEX@ERXVERZ T WKD@EHVBNHQDV f

W 1P
X 1P
y 1P
z 1P
% 1
%e 1P
0,
/gp 1P
y NJ PV
2 NJ PV
NJ V
tan(p2
Y= arctan(m)
3
(L—72'> VKD@ORWEH VIINHQ B WDQ  DQG QRWP RUH WKDQ
B

2WKHU PHWKRGV RI GHWHWRREQLQJ

) RUDQ LQGLYIGXDOWKIS IQMX R WKH. 4 R B¢, YDXHVGHIIQHGIQ7DE®I D Q& @WKH XV.H RBg
YDOXHV EDVHG RQ P RWH H DRAVFDEXOWMRQV RUYDXHV EDVHG RQ P RGHOWAVW P D\ EH DSSWRYHG 6 XFK DSSWRYDO
Z I@EH JLYHQ RQ WH XQGHUAMPQGIQ) VMDWIWFDQ EH UHYRNHG LI H| SHUHQFH RI ViKH VKISV SHURWP DQFH LQ SUDFWFH
P RWYDWV WKLV

*XLGDQFH QRWH

) RUVKISV LOWIQGHG IRUMDGIQJ 1Q ) LQQIVK Z DALY DQG KDYIQ) VKH SURSXMIRQ SRZ HUGHMLP IQHG E\ P RGHOWAMNA RUE\ P HDQV RWHU

VKDQ W(H LX® IRLP XM DGGIMRQDODSSIRYDOE\ ) IQQIVK RU6 Z HGVK DXVKRUHV 1V QHEHWDUL

HQG RI JXLGDQFH QRWH

7KH GHVLI Q LHTXILHP HQW RULFH FIMWHV VKD@EH D P IQIP XP VSHHG Rl NQRW 1Q iKH IRERZ 1QJ EWD\K [FH
FKDQQH O VDE®H H

7DEOH 9DOXHY RI

,FH FODVV +0
,FH $ ) DQGFH $ P DQGD P WIFN FRQVRIGDWG @\ HURI LFH
,FH P
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JFH % P

JFH & P

+HLJKW RI WKH LFH ORDG DUHD

$Q IFH WUHQI VKHQHG KIS LV DWXP HG VR RSHUDWA LQ RSHQ VHD FRQGIMRQV FRUHVSRQGIQJ VR D GIYHOLFH WIENQHW
QRWH[ FHHGIQJ Kx 7KH GHVLJQ L FH KRHWKB WD DRXD® XQGHULFH SUHWXUH DWDQ\ SDUAFX@U SRIQW
R WP H LY KRZ HYHU DWXP HG VR EH RQD D ILDPMRQ Rl VIKH LFH IKIENQHW 7KH YDOXHV IRUKg D Q & DUH JLYHQ 1Q
7DEG

7DEOH 9D OXHKYDRI®

,FH FODVV Ke >P @ K >P@

,FH $) DQGFH $
,FH $
JFH %
JFH &

,FH SUHVVXUH

7KH GHVLJQ LFH SUHVVXUH EDVHG RQ D QRPLQDO LEA S HN GXHPMIQRGE\ WM 1 P
IRUPXOD

P=5600-cd-cl-ca

ZKHUH
e IDFVRUZ KIFK VIBNHV DFFRXQWRI WH LI OXHQFH Rl VIKH V] H DQG HQJ LOH RXVBXWRI VKH VKIS 7KLV | DFVRU LY
VDNHQ DV P D[ IP XP Fg , W FDEXDWAG E\ ViKH IRWP XD
al-k1+b1
€4 = — 1000
A P
_NfS
kl_ 1000
f DQG DWHJILYHQ LQ 7DE®
7DEOH 9DOXHVDRIG
5HJLRQ
%RZ OLGERG\ DQG VWHUQ
N 7 N ! N 7 N !
f
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GLVSODFHPHQW LQ WRQQKV D®& GHILQHG LQ

P DFKIQHU RXVBXW DYDIME®! Z KHQ VDIIQJ IQ IFH IQN: | DGGIMRQDOSRZ HUVRXUFHV DUH DYDIME® |RU
SURSXOVLRQ SRZHU H J VKDIW PRWRUV LQ DGGLWLRQ WR WKH SRZHU
EH LQFOXGHG LQ WKH WRWDO HQJLQH RXWSXW XVHG DV WKH EDVLV IRU

Q

X

RXWSXW XVHG
GDZ 1Y * +¢e ZKHUBK. LV GHILQHG L@

W | DFVRRU VK DWUHI GIFW VKH P DI QWXGH RI VKH DG H[ SHRWAG 1Q WWH KX@DUHD 1Q TXHWIRQ LHOWYH VR ViKH
ERZ DUHD

7TKHYDXHRI F LV JLYHQ LQ 7DE®

7DEOH 9DOXHV RI

5HJLRQ
,FH FODVV

%RZ OLGERG\ 6WHUQ

,FH $) DQGFH $

,FH $

JFH %

JFH &

JRUFHFOW,FH $ ) DQ DGGLWLRQDO ORZHU BRZ L&EHVEEPMQWBHZLWK IDFWRU

-f- IDAVRU Z KLEK VIDNHY DFFRXQWRI VIKH SUREDELOWV VWDWWKH I X@@IQI VK Rl iKH DUHD XQGHU FROVIGHUIDMRQ Z LD
EH XQGHU SIHWXIH DWMKH VDP HWP H , WV FDBXOWAG E\ VKH IRLP XM

IRU WKH FDOFXODWLRQ RI WKH KXOO VFDQWOLQJV VKDO

= PD[LPXP PLQLPXP > P
a
3 VKD@EH VDNHQ DV J LYHQ LQ 7DE®
7DEOH 9DOXKYV RI
6WUXFWXUH 7\SH RI IUDPLQJ 3
6KHOO WDQVYHUH ILWDP H VSDFLQJ
ORQJLWXGLQDO T WP H VSDFQJI
) WDP HV WDQVYHUMH IWDP H VSDFQJ
ORQJLWXGLQDO VSDQRI IWDP H
,FH VWULQJHU VSDQ RI VWULQJHU
. HE IWDP H 1 ZHE I\DP H VSDFLQJ

5XG®V IRUFDWILIFDWRQ 6KISV 2
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,Q DGGLWLRQ WKH IROORZLQJ DUHDV VKDOO EH VWUHQJWKHQHG
JRHIRRWIRUIFHFOW ,FH $ DQG-H $) WKH VKHOO SODWLQJ EHORZ WKH LFH EHOW |

_|

=)

w

3

2

=1

=3

6KHOO SODWLQJ O =
% g

3

9 HUAFDOH VWAQMVIRQ RI' LFH WAHQJ VKHQLQJ | RU SOWJ] L %D,

(7]

7KH YHUAEDOH VMOMRQ RI WKH LFH EHOV VHH ) L J X U HVKDEQRWEH GW VKDQ J LYHQ LQ 7DE® O ci*

o

@

7DEOH 9HUWLFDO H[WHQVLRQ RI LFH EHOW D =
o

c

,FH FODVV 5HJLRQ $ERYH 8,:/ >P@ %HORZ /,:/ >P@ % 2

o

D <

,FH $) DQGFH $ %RZ ~z 5
OLGERG\ 025§

6WHUQ %

JFH $ %RZ § g
OLGERG\ ™ E

Q

BWHUQ =

o

,FH % DQGFH & %RZ %
o

OLGERG\ N

N

6WHUQ g

5

Sr

SRVMRQ ILYH P DIQ IWDP H VSDFQIV DEDIWRI W(H SRIQWZ KHWH VKH ERZ  SWRIL®! GHSDUV [LRP ViKH NHHOMOH VKDOEH %
IFH WAHQI VKHOHG 1Q VWH VDP H Z D\ DV VKH ERZ LHJLIRQ o
8SSHU ERZ LFH EHOW IRBHLFH AOODFWHY RQ WISV Z MK DQ RSHQ Z DVWAU VHUYLFH VSHHG HTXDO 2
VR RUH[ FHHAQJ NQRW VKH VKH@SOW [LRP VKH XSSHU@P IWRI WH IFH EHOWR P DERYH IMDQG ILRP VKH g
VWHP WR D SRVLWLRQ IENWKHIRWYWG SHEHQGFXOU VKDOEH IFH WUHQI VKHQHG 1Q WWH VDP H Z D\ S
DV WKH PLGERG\ UHJLRQ $ VLPLODU VWUHQJWKHQLQJ RI WKH ERZ UHJLRQ LV DO¥%R
VHUYLFH VSHHG Z KHQ RQ VKH EDWV RI VWKH P RGHOWW IRUH DP S®I WY HYLGHQWWKDWWMKH WKLS Z LIAKDYH D KL K %
ERZ ZDYH @
JRUIFHFOW ,FH $ ) WHXSSHUERZ IFH EHOWKD@EH VDNHQ P DERYH VIKH QRWP DOIFH EHOV H WQGLQJ %

ZLWKLQ WKH ERZ UHJLRQ

/RZHU ERZ LFH EHOW |RH L¥H FDODRZHU ERZ LFH EHOW EHORZ WKH QRUPDO LFH EHC
FRYHUQJ WH ERZ HILRQ DIWRI WWH |RUHIRRWDQG GRZ Q VR VWH &Z HUWXWD Rl EIOH

6 LGHVFXWBNV VKD@QRWEH VIVIDWAG 1Q IKH LFH EHOV, | WH Z HDVKHUGHFN 1Q DQ\ SDUARI VKH VKLS 1V VIVKDVWG
EH®RZ WH XSSHUQP IMRI VIKH LFH EHOVH J 1Q Z D\ RI VH Z HORI D WDIVHG TXDUMUGHFN ViKH EXQ@ DUN VKD@EH
JLYHQ DWBIDMAMKH VDP H VWUHQI VK DV LV LHTXILHG [ RUMEH VKHEIQ VIKH LEH EHOV 7KH WUHQIVK Rl WH FROWUXPURQ RI
WKH IUHHLQJ SRUWYV VKDOO PHHW WKH VDPH UHTXLUHPHQWYV

SODWH WKLFNQHVY LQ WKH LFH EHOW

) RUMDQWYHUM [LDP LQJ VIKH WIENQHW Rl WH VKHOS@WQU QP P VKD@EH GHWAP LOHG E\ WKH IRWP X@

TP
t=211"5;4/“r—L+t

ReH c
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) RUGRQJI LWXGLQDOI LDP 1QJ WMH WIFNQHW Rl WH VKH@S@MQJ QP P VKD@EH GHWALP IQHG E\ VKH IRP XM

—— o
t—21.1'51 m+tc %
ZKHUH I
O
3
DVIYHQIQ> @ )
w VWLIIHQHU VSDFLQJ PHDVXUHG DORQJ WKH SODWLQJ EHWZHHQ RUGLQDE Q
W 13- —42 )
<£+1.8> PD[LPXP QO
51 X
" 0.4 o
X 0.6+I 7K <1
S1 %
i KV ZKHQ KV " =~
S $VIYHQIQ> @ ™M

- , QFLHP HQW RUDEWDMRQ DQG FRURVRQIQP P QRIPD® P P
LV XVW® D\ EHWHGXFHGE\ PP

WSH DSSWRYHG DFFRWGIQI VR'19 &3

*XLGDQFH QRWH

$ELDVRQ UHMMBOQWFRDQD Z KIFK 1 QRAWVSH DSSLRYHG DFFRWGIQI VR'19 & 3

GRFXP HQBMRQ Rl VDM DRVRY. VHUYLEH H| SHUHQFH DQG MERWDVRY. WMV

HQG

R1 JXLGDQF

H

, 1 DELDMRQ IHMWIDQWFRDWQJ Z KIFK LV

P D\ EH DFFHSWAG EDVHG RQ DGHT XDV

QRWH

JRUFHFOW,FH $ ) WHIR@Z QI DCAVMRQDOWHTXILHP HQW DWH JLYHQ

2 ERWWRP SODWLQJ LQ WKH ERZ UHJLRQ EHORZ WKHKE OR ZGVWD@ERYHDBWRVEHOW GHIL

WKLFNQHVYV >PP@ QRW OHVV WKDQ

tyr = max{0.7 : (51 + 0.8) : ngi;; 12}

2 IGH DQG ERWRP  SOWQJ 1Q VH WHLD UHJ IRQ EH&Z VIH LFH EH@WKDEKDYH D J LRW VIKIENQHW >P P @ QRWBIW

WKDQ

YJUDPHYV

_ 2351,
tyr = max{0.6 (s, +08) -,/ R ,10}

9 HUAEDOH VMOVIRQ RI LFH 1WDP 1QJ

7KH YHUAFDOH VMQVIRQ R VIKH LFH VWUHQI WHQIQI RI VIKH 1LDP LQJ VKD@EH DWBIDWADV J LYHQ LQ 7DE®

7TDEOH 9HUWLFDO H[WHQVLRQ RI LFH VWUHQJWKHQLQJ RI WKH IUDPLQJ

H
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,FH FODVV 5HJLRQ $ERYH 8,:/ >P@ %HORZ /,:/ >P@
JFH $ % & %RZ

OLGVKLS

6WHUQ

:KHUH DQ XSSHU ERZ LFH EHOW>LV UBMHKERMABEQI WHMHG SDUARI VKH 1 WDP 1QJ VKD@EH
HI[ WHQGHG DW OHDVW WR WKH WRS RI WKLV LFH EHOW

© KHWH VWH LIFH WAHQI WHQIQJ Z RX@ JR EH\ RQG D GHFN RUD VDON VRS  RUVBQN ERWRP  E\ QRWP RWH \WWKDQ
PP LW FDQ EH WHUPLQDWHG DW WKDW GHFN RU WDQN WRS RU WDQN ERW

7TWDQVYHUH [LWDP HV

7KH JWIRW VHRMRQ P RGXXV RI D P DIQ RULQWAWP HGIDWA WDQVYHUMH IWDP H IQ FP VKD@EH FDEXOMWMAG E\
WKH IRUPXOD

3DUN &KESWAU 6 HPVRQ
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e :P~Sl~h'fbdg'103
gr mt‘.ReH

DQG WH HITHFWYH J LIRW WKHDUDWHD 1Q FP LV FDOFXODWHG IURP
8.7-/’3-P~h~s1
gr ReH
ZKHUH

[FH SSHWXWHHDVIJILYHQ Q> @
W VWLIIHQHU VSDFLQJ PHDVXUHG DORQJ WKH SODWLQJ EHWZHHQ RUGLQDU\

S KHUKWR ®DGDUHD DVJILYHQIQ> @
o _ 7m0
T sh
720
hag
Y LV D IDFVRUZ KLFK VINHV LOVR DFFRXQWMCH P D[ LP XP VKHDUIRUFH YHU/XV WH (DG GRFDVRQ DQG VIKH
VKHDU VWUHVV GLVWULEXWLRQ
.. YDOXHV DV JLYHQ LQ 7DE®

Y4 to9  HIHPAYH ILDP H EHQGQJ VSDQ VHH > @
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7TDEOH I9DOXHW% RI

%RXQGDU\ FRQG

- WALR R

(IDPSOH

) DP HV 1Q D EXQ® FDULHUZ M€ VRS Z LQJ VDNV

D>

A AN

) WDP HV H WIQGLQJ 1LRP ViKH VIDQN VRS VIR D VIQJ B GHFN
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%RXQGDU\ FRQG

(IDPSOH

>

&RQUOXRXV IWDP HV EHVE HHQ VHYHWDOGHFNV RUWMQJ HW

L

>

) WP HV H WAQGIQJ EHVE HHQ V¥ R GHFNV RQO

7KH ERXQGDU FRQGIMRQV DUH VKRVH IRUVIKH P DIQ DQG LOWALP HGLIDWA 1LDP HV  3RWIE®! Gl HHQWFRQGIMRQV |RU
P DIQ DQG LOWALP HGDW |LDP HV DUH DWXP HG VR EH VDNHQ FDUH Rl E\ LOWAUDFMRQ EHVE HHQ W(H 1LDP HV DQG P D\

EH FDEXOWAG DV P HDQ YDXHV / RDG LV DSSTHG DWP LG VSDQ

3DV &KDSWU 6 HRARQ
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, 1 VKH IFH EHOVFRYHUY GIW WKDQ KDO VKH VSDQ RI D WDQVYHUMH IWDP H  E > WKH IROORZLQJ PRGLILHG
IRPP X@ P D\ EH XVHG IRUWKH J LIRW VHRARQ P RGXQXV 1Q FP

ZKHUH

2
P-51~h-b2~({’bdg—b2> 3
Z = -10
gr ¢, 2R
bdg eH
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x GIMBQFH >P @EHVE HHQ XSSHURU®Z HUERXQGDU Rl VKH YHUAFDOH] VIQVIRQ R LFH VWUHQI KHQLQJ |RU
IWDP IQJ DVILYHQIQ7DE®I DQG WKH QHDUHVW GHFN RU VWULQJHU ZLWKLQ WK W
w VWLIIHQHU VSDFLQJ PHDVXUHG DORQJ WKH SODWLQJ EHWZHHQ RUGLQD Q

PURG
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‘KHUH OHVV WKDQ RI WiGR WSIDLOP HAY VWDVWG Z WKIQ VKH LFH WUHQI HQIQJ ] RQH IRUILDP HV
DV GHILQMG L @RWGODU IWDP HVFDQWIQIV P D\ EH XVHG

8SSHU HQG RI WUDQVYHUVH IUDPLQJ

7KH XSSHUHQG Rl WWH VWUHQI VKHOHG SDUARI D P DIQ 1LDP H DQG Rl DQ LOWLP HGLIDVM LFH [WDP H VKD@EH
DWIDFKHG VR D GHFN RUDQ IFH WUQIHU VHH> @

© KHUH DQ LOWALP HGIDVM [LDP H IALP LODVIV DERYH D GHFN RUDQ LFH WWMQJ HUZ KLFK. 1V VIVWDVWAG DWRUDERYH
WKH XSSHU OLPLW RI WIiH I@WH SIMEDERYHAMHHGHFN RUMMQIHUP D\ KDYH VIKH VFDQWIQJ V
WHTXILHG IRUD QRQ LFH WWHQI VKHQHG VKIS DQG VKH XSSHUHQG EH FRQQHFWG VR WH DGNDFHQWP DIQ [LDP HV
E\ D KRU] RQVPOP HP EHURI ViKH VDP H VFDQUWIQJ V DV WH P DIQ IWDP H

/IRZHU HQG RI WUDQVYHUVH IUDPLQJ

7KH &Z HUHQG Rl WH VWHQU VIKHQHG SDUARI D P DIQ ILDP H DQG Rl DQ LOWALP HGIDWA LFH |LDP H VKD@EH
DWIDFKHG VR D GHFN VBQN VRS RUVDON ERWRP  RULFH WMQIHU VHH > @

© KHWH DQ LOWALP HGIDW 1LDP H MLP LODWAV EHBZ D GHFN VDON VRS RUVBQN ERWRP  RULFH WUQJ HUZ KIFK

LV VLWXDWHG DW RU EHORZ WKH ORZHU O IGPU WHRO RZKHJ LHFGIGEWIOMO O/ EH FRQ
DGNDFHQWP DIQ IWDP HV E\ D KRU] RQVOP HP EHURI ViKH VDP H VFDQUIQU V DV VIKH P DIQ ILDP HV' 1 RWA VIKDWWKH

P DIQ ILDP HV EHBZ iKH &Z HUHGIH RI L[FH EHOWKD@EH LFH VWHQI WHQHG VHH > @

o 3DUWWV &KDSWU ©6H

H

/ RQJ WXGLQDOILDP HV
7KH JIRW VHRMRQ P RGXOXV RI RQU WXGIQDOILDP H Z VK DQG Z IVKRXWELDFNHW [Q FP VKD@EH FDEXOWAG E\ VKH
IRUPXOD

2
p _f4 P-h fbdg .103
gr ml-R
eH

7KH VKHDUHITHFWYH JIRW DUHD RI D RQIIWXGIQDOIWDP H IQFP VKDOO EH

_ 8.7 fy S5 P-h Loy
gr ReH

,Q FDEXOWQJ ViKH DRDOVKHDUDUHD RI ViKH [LDP HV' VIKH VKHDUDUHD Rl WWH EUDFNHW LV QRWVR EH VIBNHQ LOVR
DFFRXQW

" IDPVRUZ KLFK VINHV DFFRXQWRI VIKH (RDG GMMEXVRQ VIR DGNDFHQW LDP HV

" i KV

“w VWLIIHQHU VSDFLQJ PHDVXUHG DORQJ WKH SODWLQJ EHWZHHQ RUGLQDU\ DQH
T IDFVRU Z KLFK VINHV LOVR DFFRXQUWVKH P D] LP XP  VKHDUIRUFH YHW/XV BRDG RFDVIRQ DQG ViH VKHDU VWHW

GLVWULEXWLRQ

-~

IFH SHWXWIHDVIJILYHQ Q> @

S KHUKWRI ®DG DUHD DVIJLYHQ Q> @

*w LV D ERXQGDU FRQGIMRQ IDRVRU P IRUD FRQWLQXRXV EHDP ZKHUH WKH ERXQGDU\ |
GHYLDWH VLIJQLILFDQWO\ IURP WKRVH RI D FRQWLQXRXV EHDP HJ LQ DQ HQ
IDRRUP D\ EH LHTXIWWHG ) RUIWDP HY Z MKRXWEWDFNHW D YDO&XH P VKDOO EH XVHG

Y4t  HIHPAYHIWDP H EHQGQJ VSDQ VHH > @

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH

''19 $6



Yagn HITHFWYH 1WDP H VKHDUVSDQ VHH > @

_|
=
w
(o]
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O
6 WK UWDOGHWILY % %
3
© IWIQ WH LFH VWUHQU VIKHQHG DUHD DA LDP HV VKD@EH HIIHPAYH® DWIFKHG VR DAVXSSRUAQU MAKFXUHY L7
/ RQU WKGIQDORUWDQVYHUH [LDP HV FLRWIQJ VXSSRUAQD VWUXKPWLHV VXFK DV Z HE 1WDP HV RUMAMQI HWY/  VKD@EH O 2
FRQQHPWAG VR WHVH WIUXPWLHV RQ ERVK IGHV E\ FREDUS@WAV RUGJV IQ Z D\ RI FXWRXW 2
%DFNHW RUVRS WAL HOQHWY VKD@EH [ IWHG  1Q RUGHUWR SWRYIGH SIRSHUWDQVIHURI |RUFHV VR VXSSRUAQJ HBIP HOW D) ;
DV QHFHWDU & RQOHPRQ RI QRQ FROMOXRXV 1LDP HV VR VXSSRUAQI \WMIKPWUHV VKD@EH P DGH E\  ELDFNHW RU ; z
VP 1OUFROWMXRPARQ : KHQ D EIDFNHWY LOWRD@IG IWWKD@KDYH DWEIDWWKH VDP H VKLENOQHW DV VKH Z HE SOV RI ) &
VH IWDP H DQG WH HGJ H VKD@EH DSSIRSUDWO® LI HQHG DJ DLOWAMEXFNIQJ O g
Py
N @
)XUWKHU UHTXLUHPHQWY DUH DV IROORZV R
=}
$W\ P P HWFDOILDP HV DQG IWDP HV Z KIFK DLH QRWDWULLI KWDQJ BV VR WWH VKH@ Z HE GIW VKDQ GHIWHHV WR Z
WH VKH@ VKD@EH VXSSRUMG DI DIQWWUSSIQI E\ EWDFNHW  IOVWAUFRDWIDY WAMQJ HWYY RUMIP LU DWD GIWIDQFH % 3
QRWH[ FHHGLQJ P ' LHAAM-DGXOWVMRQ P HWRGV P D\ EH DSSTHG VR GHP ROVWADWA VIKH HT XLYDBGIQWBIYHORI %
VXSSRUANSLRYIGHG E\  DOMUQDVYH DUDQI HP HQW 02
) RUILDP HV Z VK VSDQV JUHDWUWKDQ P VIKH H[ WAQWRI DQWALSSIQU VXSSRUM VKD@EH DSSTHG VR DHIIRYY 7 5
DQG |RUD@IFH FIWHV ) RUILDP HV Z IV VSDQV BIW VIKDQ RUHTXDOVR P VIKH H WIQWRI DQW. ASSLQJ 2
VXSSRUWY VKDOO EH DSSOLHGARSDODQUABLRAERQV WRUWKH ERZ DQG PLGERG\ UH%LI
IRUFH $ DQG WR WKH ERZ FHILR @ QRFEH & ' WHPWDEXOVMRQ P HWMRGV P D\ EH g
DSSTHG VR GHP RQWADWM VIKH HT XLYDGIQWBIYHORI VXSSRUASLRYLIGHG E\  DOMUQDVIYH DUDQI HP HQW %
) WDP HV VKD@EH DWIDFKHG VR V(H VKH@E\ GRXE®!I FROMOXRXV ZHGV 1R VWWD@RSIQ LV D@Z HG H FHSWZ KHQ §
FURVVLQJ VKHOO SODWH EXWWYV 8
7TKHP QP XP WIFNOHW R WAHIDDP HY - « LQ PP VKDOO EH DW OHDVW WKH PD[LPXP RI I%;}
D PP g
E 1 =
7(t_t6) 3
ZKHUH o
- VKHOO SODWH WKLFNQHVV UHTXLUHPHQW@PP@ LBFHAROG L\Q H §/R VW UHY v
IRUVKH DWIDFKHG | LDP H =S
o
- LOFUHP HOQW RU DEWDMVIRQ DQG FRURVIRQ >P P @ DV GHILQHG 1Q > @ a
>0
)
F thReH %
¢ 3
ZKHUH :%:

Sm ZHE KHLJKW >PP@
IRU SURILOHV
IRU IODW EDUV

© KHUH V(HWH LV D GHFN VBON VRS RUVBQN ERWRP  RUEXG®KHDG WMQJ HURUWDQVYHWH Z HE WP H 1Q
@HX Rl D IWDP H WH SOW WIENQHW RI VKLY VKD@EH DV DERYH VR D GHSWK FRUHVSRQGIQJ VR VIKH KHLI KWRI
DGNDFHQW WDP HV

,FH VWULQJHUV

6WULQJHUV ZLWKLQ WKH LFH EHOW

7KH JURVV VHFWLRQ PRGXOXV RI D VWULQJHU VLWXD@HG FAAKRBEEHFDEHMNAEEH EHOW  V
WKH IRUPXOD

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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7KH JURVV VKHDU DUNBDDODQ@ RRW EH OHVV WKDQ

3 8.7 fg-fy fg-P-h- 2

ar ReH
ZKHUH
IFH SHWXUIHDVIIYHQIQ > @
S KHUKWRI ®DGDIHD DVILYHQIQ> @
7KH SUR GK WEOQRWEH VIDNHQ DV BMW VKDQ
Ya VSDQ RI VWULQJHU >P@

LI ERXQGDU FRQGMRQ IDAVRUDV JLYHQ 1Q > @
| Z KIFK VIDNHV DFFRXQWRI VIKH GIMMEXVIRQ RI &DG VR VIKH WDQVYHUWH 1WDP HV VR EH VNHQ DV
IDFWRU RI VWULQJHUYV

- | DFVRU VKDVWWIDNHV LOQVR DFFRXQWWMKH P D] IP XP VKHDUIRUFH YHU/XV GRDG GRFDVIRQ DQG VKH VKHDU WUHW
GLVWULEIXWLRQ

6WULQJHUV RXWVLGH WKH LFH EHOW

7KH JIRW VHRAARQ P RGXXV RI' D WMQJ HUMWXDWAG RXWIGH VKH LIFH EHOVEXVWXSSRUAQJ LFH WAHQI VKHOQHG 1LWDP HY
LQ FPWDO®EH FDOGXOWG E\ WH IRWP XD

Zgr_ m1~R

2
3 fg.flO.P.h. ? <
eH

h
3
1—75)-10

N

7KH JURVYV VKHDU DUNBDDO@Q@ RRRW EH OHVV WKDQ

_87J9 fro S1a P ‘”(1_’15)

{75

gr R,y 7
ZKHUH

IFH SSHWXIH DV JIYHQ Q> @
S KHUKWRI ®DG DIHD DVJLYHQIQ> @

7KH S UR GK WKEOORWEH VONHQ DV GMW WDQ

Y, VSDQ RI VWULQJHU >P@

o w ERXQGDU FRQGMRQ IDRRUDVILYHQIQ> @

% WKH GLVWDQFH WR WKH DGMDFHQW LFH VWULQJHU >P@

s WKH GLVWDQFH WR WKH LFH EHOW >P@

~ IDFVRUZ KLFK VINHV DFFRXQWRI VIKH GMMEXVIRQ RI BRDG VR VKH WDQVYHUWH 1LDP HV' VR EH VIDNHQ DV
Wy VDIHW IDPRURI VWMQIHWY |

Ww | DFVIRUVIKDWVIDNHV LOVIR DFFRXQWWH P D[ [P XP VKHDUIRUFH YHW/XV (DG GRFDVMRQ DQG WWH VKHDU VMHW

GLVWULEIXWLRQ

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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'"HFN VWULSYV o
1DUURZ GHFN VWULSY DEUHDVW RI KDWFKHV DQG VHUYLQJ DV LFH VWUL(%H
PRGXOXV DQG VKHDU DUHD WH T X@UHS H QAHYSHRAYHO® ,Q WH FDVH Rl YHY ®RQJ KDWFKHV WH T
ORZHU OLPLW RI V2K R Db BRWBGKFNE VR ©
5HJ DU VKD@EH SDIG VR VW(H GHIGIFMRQ Rl VKH VKIS V MIGHV GXH WR LIFH SLHWXWH IQ Z D\ Rl YHU ®RQJ KDWK
RSHQLQJV PRWK WEKHQ GHVLIQQJ Z HDWHU GHFN KDVFK FRYHUWY DQG VKHLU 1 MWQI V D)
'HE IUDPHV 28]
)
X
'HVLJQ LFH ORDG 3
7KH GHWJ Q IFH ®DG WDQVIHULHG VR D Z HE IWDP H IWRP  DQ LIFH WMQIHURUIWRP (RQIIMXGIQDOIWDP Q) IQ N1 VKD@®
EH FDEX@WG E\ VKH IRWP XD %
)
F=f,-P-h-S ™M

ZKHUH

IFH SHWXWHDVJILYHQIQ> @ZKHQ FD OF X O D W KRZIHYRWERWDOEH VDNHQ DV 6
S KHUKWP @RI ®DGDUIHD DVILYHQIQ > @

7KH S UR GK ABO@ORWEH VIDNHQ GIW WKDQ

Z HE WP HVSDHQJ >P @
W IDFVRURI Z HE |WDP HV |

,Q FDVH WKH VXSSRUWHG VWULQJHU LV RXWKDGCHH PAXRIBCHFEY EHOW WKH ORDG

DVIYHQIQ> @

"apew a4 |[eys uonnguisip Jayuny oN ‘92-£0-920¢ papeojumod *Ajuo sawjAy uebeay Ag asn 1oy papuaiul si JuLInoop ay jo Adood siy L

6HFWLRQ PRGXOXV DQG VKHDU DUHD

7KH JURVV VHFWLRQ PRGXOXV UHINVXLYHHERHQW LQ FP

M 1 3
Z, =%— [——= 10
gr— R,y 1_<yi>2
Aa
ZKHUH
PD[LPXP FDOFXODWHG EHQGLQJ PRPHQW >N1P@VIXQREHY WIKH KEW ORDGO EH
VINHQ DV 0 ) >
@ DV JLYHQ 1Q 7DE®
UHTXLUHG JURVYV VKHDU DU&®FR@RP
f DRXDAJ LIRW FIRW VHFIRQDODUHD RI ZHE ILDP H $p  $; $; >FP@
5X®V IRUFDWIIFDMRQ 6KISV2 ' 19 58 6+,3 3W &K  (GMRQ -X0 3DJH
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1 W ERXQGDUY FRQGMRQV DV JLYHQ LQ > @WH JWIRW VKHDUDUHD RI D ZHE IWDP H>FP @ LV JLYHQ
E\

173-a-f153-Q

Agr - R

eH
ZKHUH

PD[LPXP FDOFXODWHG VKHDU IR UYFNDEDS HYHQUEKH O BD G
wy | DFVIRU VWDVWWIDNHV LOVR DFFRXQUWWIKH VKHDU | RUFH GIMMEXVRQ |
= IDFVRUJLYHQ LQ 7DE®
. JURVV FURVV VHFWLRQDO DUHD@I! IUHH IODQJH >FP
™ DRDOH! I HRYH J LRW FLRW VHPMRQDODUHD Rl Z HE SOWA >FP - @

7DEOH 9D O X HFVDRIGD

3DUV &KDSWU 6 HFVIRQ

%LOJH NHHOV

$UDQI HP HQW

7KH FRQOHARQ Rl ELOH NHHY VR WW(H KX@VKD@EH VR GHWL.J QHG VMDWMKH UWN RI GDP DIH VR WKH KX@ LQ
FDWH D EIOH NHHOLV USSHG Rl LV P LQIP [ HG

JRUFDW ,FH $ ) EIOH NHH® DUIH QRWP D@ VR EH DYRIGHG DQG VKRX@ EH IHS@FHG E\ LR@GDP SLQJ
HTXLSP HQW 6 SHFLD@ \WUHQJI VKHOHG EIOH NHHO P D EH FROMGHHG

‘apew aq |[eys uonnquisip Jayuni oN ‘92-£0-9202 papeojumoq “Ajuo JawjAy uebeay Ag asn loj papuaiul SI Juawnaop ayi jo Adod siy

6SHFLDO DUUDQJHPHQW DQG VWUHQJIJWKHQLQJ IRUZDUG

6WHP %DOWLF LFH VWUHQJIJWKHQLQJ

7TKHWHWP P D\ EHP DGH Rl LR®IG FDWWRUIRW HG WHHORURI VKDSHG WHHOS@WV DV WKRZQ IQ ) LI XU H

5X®V IRUFDWIIFDMRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -X0O 3DJH
&ROG FOLPDWH
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3DV &KDSWU 6 HRARQ

"apew aq |feys uonnguisip Jayuny oNy9Z-£0-9202 pPapeojumoq “Ajuo 1sw|Ay uebeay Ag asn 10) papusiul sI Juawnaop ay Jo Adod siyL

JLIXUH ([DPSOHV RI VXLWDEOH VWHPYV

7KH SOW VKIENOQHW RI' D WKDSHG SOV WP DQG 1Q VKH FDVH RI D EXQWERZ  DQ' SDUARI VKH VKH@Z KHUH

= f DQG+ f VHH @RU DQJOH GHILQLWLRQV VKDOO EH FDOFXODWHG @FFRUGL
DVVXPLQJ WKDW

. VSDFLQJ RI HOHPHQWY VXSSRUWLQJ WKH SODWH >P@
3 VHH @
% VSDFIQJ Rl YHUAFDOVXSSRUAQJ HBIP HOQW >P @ VHH 7DE®

JRUFOW ,FH $ ) WKHIWRQNSOW DQG XSSHUSDUARI VKH EXE& DQG VMH WHP SOWA XS VR D SRIQW P DERYH
8,: /| ®ZHUSDUARI ERZ GRRULQFXXGHG VKD@KDYH D P LQIP XP  JWRW WWIFNOHW >P P @ RI

_ 235L
tgr = C"_ReH
ZKHUH

IRU WKH VWHP SODWH
IRU WKH EXOE SODWLQJ

7KH ZLGWK Rl WKH LQFUHDVHG EXOE SODWHEWRKD BDFERW EH ROIHW ¥ HE KHEQVA DK WK Q H
Rl V{\H EX@& DWWH IRWZ DUG SHIBHQGIEX@U

7KHWHP DQG WH SDUARI D EXXQWERZ  GHILOHG DERYH VKD@EH VXSSRUMG E\ | &RV RUEWFNHW VSDFHG
QRWP RUH WDQ P DSDUADQG KDYIQJ D VKIFNQHW Rl DWBIDWAKDOD VIKH SOWA VKLENOQHW  7KH UHIQIRUFHP HOWRI
VKH WP VKD@EH H[ WQG ILRP Wi (H NHHOVR D SRIQW P DERYHS8,: / RU IQ FDVH DQ XSSHUERZ FH EHOMY
UHTXLUHG VHBNR WKH XSSHU OLPLW RI WKLV

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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$UDQIHP HQW IRUVRZ LQJ

7KH VKIS VKD@EH DUDQI HG | RUVRZ 1QJ

U5s! uawinoop a1 jo Adoo siy1

$ ELWW RU RWKHU PHDQV IRU VHFXULQJ D WRZOLQH GLPHQVLRQHG WR
Rl WKH VKLS VKDOO EH ILWWHG

D

6SHFLDO DUUDQJHPHQW DQG VWUHQJWKHQLQJ DIW

BWHUQ

7KH IQWRGXPMRQ Rl QHZ SIRSXMRQ DUDQI HP HQW Z VKK D] P XViK VIKUXWIALY RU SRGGHG SLRSHABIYY  Z KIFK
SURYIGH DQ P SLRYHG P DQRHXYWDEIDV  Z LOUHVXAMQ LOFUHDVHG IFH RDGIQJ RI VIKH WIALD UHJI LRQ DQG WHLD DUHD
7KLV IDFW VKRXOG EH FRQVLGHUHG LQ WKH GHVLJQ RI WKH DIW VWHUQ VWUX

3DUY &KDSWU 6HPRQ

-920Z papeojumoq “Ajuo Jaé,u/(v uebeay Aqg asn 10} papusl
T

,Q RUBHUVR DYRIG YHU KLIK GRDGV RQ SIRSHIMUEMGH BV VKH P LQIP XP GIMIDQFH EHVE HHQ SLRSHIBIU V
DQG KX@ LOFOGIQI WHMLD IWDP H VKD@QRWEH BW WDQK VHH @

7KLY UHTXLUHPHQW LV QRW DSSOLFDEOH IRU SURSHOOHUV ZLWK QR]]JOH

2 Q VI 1Q DQG WIS®! VFUHZ VKISV WH LFH WAUHQI VIKHQIQU. Rl VIKH VKHEDQG [LDP LQJ VKD@EH H[ WIQGHG VR W(H
GRXE®I ERMRP IRU P HWH IRWZ DUG DQG DIWRI VKH VIGH SURSHTBIY

6KDIWLQJ DQG VWHUQ WXEHV RI VLGH SURSHOOHUYV DUH QRUPDOO\ WR EH H@F
GHWDFKHG VWUXWYVY DUH XVHG WKHLU GHVLJQ VWUHQJWK DQG DWWDFKPHQW WRZW

JRUFOW ,FH $ ) WKH JURVV VNLQ SODWLQJ Rl SURSHOOHU VKDIW ERVVLQJV LQ PPZV

tyr = 0.9(s; +0.8) /%33(3_5;

7KH SDUARI D WDQVRP  \WHILR VIVXKDWAG Z IMKIQ VIKH LFH EHOWKD@EH \WUHQJI WMHQHG DV IRUVIKH P IGVKLS
UHJLRQ

5 XGGHU DQG WHMHUQJ DUDQIHP HOW

7KH VFDQWIQIV Rl XGGHU XGGHU SRW LKGGHUWRFN  SIOVBN WHMHUQJ JHDUHW DV Z H@DV ViKH FDSDFLW
RI WKH VWHHULQJ JHDU VKDOO EH GHWHUPLQHG DFFRUGLQJ WR WKH UXOHV 7KH®L
XVHG 1Q VIKHVH FDEX@VRQV VKD@QRWEH VNHQ G IKDQ VIKDWWIVKAG LQ 7DE®!

pew aq [[eys uonnguIsIp Jayuny

7DEOH OD[LPXP VHUYLFH VSHHG

,FH FODVYV OD[LPXP VHUYLFH VSHHG
,FH $) DQGH $ NQRWYV

,FH 8 NQRWYV

,FH % NQRWYV

,FH & NQRWYV

, 1 VK\H DRWDOP Df IP XP  VHUYIFH VSHHG RI VKH WKILS LV KLJ KHU VADVWVSHHG VKD@EH XVHG

: KHQ FDEXOWQJI WH WXGGHU IRUFH DFFRUWGIQI VR VKH IRWPP XM JLYHQ IQ 3 W & K 6HF DQ@ ZLWK WKH VSHHG
9 1Q DKHDG FRQGMRQ DV JLYHQ DERYH VKH IDFVRUY . . [UHVSHAAYH Rl FRQGIMRQ  WXGGHU SWRIL®BI WSH
RUDUDQI HP HOW VKD@EH XVHG , Q VWKH DWW FRQGMIRQ KDOD WH VSHHG YDXHV VKDOEH XVHG

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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dP)o Adod sy

(9]

) RUWH IFH FOWHV ,FH $ ) ,FH $ DQG-H $ WKH XSSHU SDUW RI WKH UXGGHU D
WRFN VKD@EH SIRWFWAG I LRP - GILHFWFRQVIDFWZ MK LOVIDRWMEFH E\  DQ LFH KRW WDWH[ WQGY EHBRZ WKH /,: / OJ
6 SHALDOFROVIGHWDWRQ VKD@EH J LYHQ VR VKH GHMI Q Rl ViKH LXGGHU DQG WH LIFH KRWQ IRUWKISV Z W |S WSH %
UXGGHUV

8 uswinoop 8

C

JRUFHFOWHV,FH $) ,FH $ DQGFH $ GXH UHJDUG VKDOO EH SDLG WR WKH-OF
WKDW DULVH ZKHQ WKH UXGGHU LV IRUFHG RXW Rl WKH PLGVKLS SRVLWLRQ ZKDROH

O

O

6 XIVBE®!I DUDQI HP HOWVXFK DV UXGGHUWRSSHUYY VKDO@EH LOWDM@IG VR DEVRLE VKHVH &RDGV %
o
5HIH YDOHV IRUK\ GIDX@F SUHWXUH 1Q UXGGHUWKLQIQJ P HFKDQMWP V' VKD@EH IQWIXABIG 7KH =2 3
FRP SROHQW RI ViK\H UXGGHU DRWDVRU WXGGHUWRFN DQG UXGGHU FRXS@J VKD@EH GIP HOMIRQHG VR Z MKWIDQG ; é
ORDGLQJ FRUUHVSRQGLQJ WR WKH UHTXLUHG GLDPHWHU RI WKH UXGGHU VWR%NQ
Py

7KH ORFDO VFDQWOLQJVY RI UXGGHUV VKDOO EH GHWHUPLQHG DVVXPLQJ%
LEH EHOV ) XUMHU VKH XGGHU S@WQU DQG 1P HV VKD@EH GHMLI QHG XVIQJ WKH LIEH SSHWXWH 3 IRU WKH SODWLGAY B
IDP HV 1Q VIKH P IGERG\ HJRQ z
S
3URSXOVLRQ PDFKLQHU\ el
@ g
2
6FRSH 3
Q
7KHVH UX®IV DSSO® VR SLRSXMRQ P DFKIQHY FRYHUQJ RSHQ DQG GXPWAG WSH SURSHILY Z MK D FROWREE®! 8
SIWK RUIL HG SIWK GHMJQ IRUIFHFOWHV ,FH $ ) ,FH $ ,FH $ ,FH % DQGH & 7KH N
JLYHQ SWIRSH@IU RDGV DIH WH H SHRMG LIFH GRDGV | RUVKH HQWH VKISV VHUYIFH H XQGHU QRWP DORSHWDWRQDO »
FRQGMRQV LQFOXGIQ) BRDGV LHVXGMQJ 1LRP ViKH FKDQILQJ LRVBMRQDOGULHFVIRQ RI ) 3 SLRSHMIW/ + RZ HYHU VIKHVH 3
@RDGV GR QRWFRYHURIT GHWJ Q RSHIDMRQDOFRQGIMRQV |RUH[ DP S®1 Z KHQ D WRSSHG SIRSH@IULY GUDJ JHG g
WIRXJIK [FH ) XUKHU VKH ®DG P RGHY Rl VKH WX®V GR QRWMOFXGH SIRSH@IU LIFH LOVWALDFMRQ ®RDGV Z KHQ LFH >
HQWMUV/ WH SLIRSH@IURI D VXUWOHG D IP XWIQJ VMUKXWMHUILRP VKH VIGH  LDGID@ e
c
7KH K@V DOR DSS® VR D] IP XWKIQJ DQG 11 HG VKUXWIHLY IRUP DIQ SIRSXMIRQ VINLQJ FRQUGHIDWRQ Rl RDGV 3
UHVXOAQJ [LRP  SURSHEDIU LFH IQWADFMRQ DQG BDGV RQ VIKH IKUCMUERG\  LFH LOWADPMRQ 7KH JLYHQ D [P XVKLQJ 2
WUOMUERG. GRDGV DUH WH H SHAWAG LEH RDGV | RUVKH VKIS VHUYLEH @ H XQGHU QRUP DORSHUDWRQDOFRQGIMRQV &
7KH ORFDO VWUHQJWK RI WKH WKUXVWHU ERG\ VKDOO EH VXIILFLHQW WR ZLWKV\@‘
ERG\ LV GHVLIJQHG IRU H{[WUHPH ORDGV 5
7KH WUXWHU J REDOYLELUDARQV FDXVHG E\  EQGH RUGHUH] FIMDMRQ RQ WH SUIRSHEBUP D\ FDXVH VLI QULFDQW 2
YIED\VRU @®RDGV =3
g
3
'"HILQLWLRQYV 2

6\PERO 8QLw "HILQLWLRQ
F P FKRUG OHQJWK RI EODGH VHFWLRQ
F P FKRUG OHQJWK RI EOD G H5 \BERBARHLRITE /W
&H QRQ GIP HQMRQDOSDWDP HWAU DFFRXQUQJ | RUMKH LHGXPVRQ Rl WH EQGH 1 DIOXUH |RUFH DWWH

ORFDWLRQ RI WKH PD[LPXP VSLQGOH WRUTXH
& P OHDGLQJ HGJH SRUWLRQ RI WKHFKRUG OHQJWK DW
&ys QRQ GIP HQURQDOSDLDP HVIAU DFFRXQWQI | RUVKH VSLQG®! DLP
&7 P WDIIQ) HGJH SRUARQ RI WKH FKRUG BIQIVK DW 5
&3 FRQWUROODEOH SLWFK
P SURSHOOHU GLDPHWHU

5X®V IRUFODWIIFDMRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ - X0 3DJH

&ROG FOLPDWH
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6\PERO 8QLWw "HILQLWLRQ 5
o
G P H[WHUQDO GLDPHWHU RI SURSHOOHU KXE O S
c
CoLPLW P @P MYDOXH | RUSURSHEIU GIDP HVMU % §
($5 H SDQGHG E@GH DUHD DR L 3
O 2
)e N1 | PDIPXP EDFNZ DUG E®GH IRUFH IRUVKH VKIS VHUYLFH @H 3
@
YH N1 | XOWLPDWH EODGH ORDG UHVXOWLQJ IURP EODGH ORVV WKURXJH SODVWLI
) N1 |PDPXP IRZ DU EDGH IRWFH IRUVKH VKISY VHUYLEH @H % a
o
LEH N1 |[LFH ORDG O 3
N @
)LEwD] N1 |PDIPXP LFH®DGIRUWH VKIS VHUYLFH @H o3 &
=}
)3 1] HG SIWPK Z
3
K P GHSWK Rl VKH SURSHIU FHQWHIOH [LRP ViKH Z LOWIUZ DWAUIOH % 3
(o]
>
. P WKLFNQHVV RI PD[LPXP GHVLJQ LFH EORFN HQWHULQJ WR SURSHOO@ <
|w)
» NJP | HTXLYDBIQWP DW P RP HQWRI LOHUAD RI DASDUN RQ HQJLOH IGH RI FRP SROHQWXQGHU g
FRQUGHIDVRQ 9
o
W NJP | HTXLYD®IQWP DW P RP HQOWRI LOHUAD RI ViKH Z KRB SLRSXMRQ A WP e
N
N VKDSH SDWDP HWUIRU:  HEX@GMMEXVRQ S
&
43 SHDN DSSOLFDWLRQ IDFWRU IRU WRUVLRQDO ORDGV @
>
/1 P ®Z HUED@W\Z DWUIQH LQ LFH z
P VBSH IRU61 FXUYH IQ R @I \FDO! g
>
@D
004/ N1P|EODGH EHQGLQJ PRPHQW a
wn
0&5 P D[P XP FROWQXRXY LDAQ) g
Q UHY[WWURSHOOHU URWDWLRQDO VSHHG S
wn
o8 UHY|\WQRPLQDO SURSHOOHU URWDWLRQDO VSHHG DW 0&5 LQ IUHH UXQIQLQJ FRQ
[on
lrobvy UHIHUHQFH QXPEHU RI LPSDFWV SHU SURSHOOHU URWDWLRQDO VSHHG 5H
Q
lrn VRVBOQXP EHUR! LFH GRDGV RQ SURSHIUE@GH | RUVIKH VKISV VHUYIFH @ H &
1s LHIHWHQFH QXP EHURI GRDG | RUHTXLYDGIQM DV XH VHW A FBV
1, QXP EHURI SLRSHEUHYROMRQV GXUQJ D P 1@ VHTXHQFH
3 P SURSHOOHU S L SVIBRXD W
3 g P SURSHOOHU S L SVIDEXD DI &5 1Q ILHH LXQQIQJ FRQGMRQ
3 ¢ P SURSHOOHU S LSVIDRXD D0 &5 1Q ERAUG FRQGMRQ
4 N1P | WRUTXH
dpppy N1P|PD[LPXP HQJLQH WRUTXH
4ppy NL1P | P D[P XP VRU'XH RQ VIKH SLRSHIUUHVXOMQ ILRP SLRSHABIU LFH LOWLDRURQ
4pp 2 NL1P | PO IP XP VRUXH RQ VIKH SLRSHIUUHVXGMQ ILRP SLRSHABIU LFH LOWMILDPURQ LHGXFHG VR iKH

URWDWLRQDO VSHHG LQ TXHVWLRQ

5XG®V IRUFDWILIFDWRQ 6KISV 2

&ROG FOLPDWH
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6\PERO 8QLw ‘"HILQLWLRQ

4pRwWRU N1P| HOHFWULF PRWRU SHDN WRUTXH

4¢ N1P| QRPLQDO WRUTXH DW 0&5 LQ IUHH UXQQLQJ FRQGLWLRQ

4y N1P| UHVSRQVH WRUTXH DORQJ WKH SURSHOOHU VKDIW OLQH

45ubN N1P| PD[LPXP Rl WKH UHVSR@YH WRUTXH

4vepi N1P| PDIP XP VSIQGH VRUTXH Rl VIKH EDGH |RUVKH KISV VHUYLFH @H

by N1P | PD[IP XP VSIQGHI VRUNXH GXH VR E®GH | DIOXH FDXVHG B\ SOWIE EHQGIQU

4y g N1P | YIELDVRU VRUMXH DAFRQUGHHG FRP SROHQW VDNHQ ILRP ILHTXHQR GRP DIQ RSHQ Z DVAU
VRUARQDOYIEUDMRQ FDEXOMRQ 79 &

5 P SIRSHIU LDGIXV

U P E@GH VHPRQ WDGIXV

7 N1 | SURSHOOHU WKUXVW

7e N1 | PD[IPXP EDFNZ DUG SURSH@UIFH KUKV RUVKH VKISW VHUYLFH @H

7, N1 | PDIPXP IR DUS SURSHIBULFH VKUK RUVKH VKIS VHUYIEH @H

79 N1 | SURSHOOHU WKUXVW DW 0&5 LQ IUHH UXQQLQJ FRQGLWLRQ

7y N1 |PD[LPXP UHVSRQVH WKUXVW DORQJ WKH VKDIW OLQH

w P PD[LPXP EODGH VHFWLRQ WKLFNQHVV

= QXPEHU Rl SURSHOOHU EODGHYV

= GHJ| GXUDMRQ Rl SIRSHIUEMGH [FH IQWADPMRQ H] SIHWHG 1Q LRVEMRQ DQJ ®f

= GHJ| SKDVHDQI®i Rl SIRSHIUIFH VRUNXH | RUIUME®GH RUGHUH] FIMIMRQ FRP SRQHQW

= GHJ| SKDVHDQI®i Rl SURSHIUIFH VRUNXH | RUVHFRQG E@GH RUGHUH] FIMIMRQ FRP SRQHQW

@ UHGXFWLRQ IDFWRU IRU IDWLJXH VFDWWHU HIIHFW

@ HGXPRQ | DFVRUIRUIDWI XH WAMWSHFLP HQ M] H HITHFW

@ HGXPRQ | DFVRUIRUIDW XH  YDUDE®! DP S@XGH RDGIQ) HIlHFW

@ UHGXFWLRQ IDFWRU IRU IDWLJXH PHDQ VWUHVV HIIHFW

i HGXPRQ | DFVRUIRUI DV XH FRUHDMQJ WH P D[ P XP VWUHW DP SOAMGH VIR VH HT XLYDGBIQW
IDWLJIXH VW UH WNHRR FONV

1 03D [ SURRI \LHOG VWUHQJWK RI EODGH PDWHULDO

In(s 03D | PHDQ IDWLJXH VWUHQJWK R E O DFGIBVRID NMGIUH L\VEID Z DIkU

Lipw 03D | HTXLYD®IQW DI XH LFH GRDG WWHW DP SOXGH IRU  VWHW R\ FOV

1o 03D | FKDUDPMUMAE | DVWI XH VWUHQI VK IRUEDGH P DWAUDO

Lun 03D | UHIHUHQFH VWUHVV XOWI,RDWH1VWUH QLW K

Lun 03D | UHIHUHQFH VWUHVV EODH VFDIQWALERJV 1 1y Z KIFKHYHULY

OHVYV

5XG®V IRUFDWILIFDWRQ 6KISV 2
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6\PERO 8QLW "HILQLWLRQ 5
o
Ty w 03D | PD[LPXP VWUHVV UHVXPRWQJ IURP O S
c
1y 03D | XOWLPDWH WHQVLOH VWUHQJWK RI EODGH PDWHULDO §
Lrpo] 03D | SUQFISDOWMHW FDXVHG E\ VKH P D LP XP EDFNZ DUG SLRSHABIULFH (DG L &
O =2
L rupol 03D | SUQFISDOWMHW FDXVHG E\ VKH P D[ IP XP |RW DUG SURSHMIULFH ®&DG 3
@
Lol 03D | PD[LPXP LFH ORDG VWUHVV DPSOLWXGH D I
7DEOH 'HILQLWLRQ RI LFH ORDGYV n
<
0 %
/RDG "HILQLWLRQ 8VH Rl WKH ORDG LQ GHVLJQ SUR%V%
Q
Ye 7KHP D[ P XP @HWP H EDFNZ DUG IRFH RQD SLIRSH®U | "HVLJQ IRUFH IRU VWUHQJWK FDOFXODOWLRQ RI \
E@GH LHVXGIQJ 1LRP  SLRSHU LFH IQWMDAMRQ LOFXGIQ) | EODGH 5
K\ GLRG\ QDP LF BDGV RQ MDWE@GH 7KH GILHPVIRQ R iH % @
IRUFH LV SHUSHQGLFE¥®RUGVBLQH JBUH el
<
i 7KHP D[P XP @HWP H IRWZ DUG IRUFH RQ D SIRSH@U '"HVLJQ IRUFH IRU FDOFXODWLRQ RI VW UH8{3V\gK F
E@GH LHVXGIQJ 1LRP  SLRSHBIU LFH IQMDAMRQ LOFOXGQ) | EODGH g
K\ GLRG\ QDP LF BRDGV RQ IMDWE@GH 7KH GILHPVIRQ RI iH S
IRUFH LV SHUSHQGLFE ¥®&RUGVBLQH 2
o
4yppr| 7TKH PD[LPXP OLIHWLPH VSLQGOH WRUTXH R PLSQRG H KHHUS URSHOOHU VWUHQIWK VBKF
E@GH UHVXGIQJ 1LRP  SLRSHMIU LFH LOWADPVRQ LOFOXGIQU | LV DXVRP DMED@ VIDNHQ LOVR DFFRXQWEHFDXVH iKH @
K\ GLRG\ QDP LF ®RDGV RQ VKDWEDGH SURSHOOHU ORDG LV DFWLQJ RQ WKH [EODGHSD\
SUHVVXUH RQ WKH OHDGLQJ HGJH RU WLS DU D
=z
e 7KH PD[LPXP OLIHWLPH WKUXVW RQ SURSHROH®E | RO G \E@DBMVLRQ Rl WKH FAPRRQVH WK
UHVXGAQJ [LRP  SURSHBIU IFH LOWADPARQ 7KH GILHPMRQ Rl | EH XVHG DV DQ HWIP DWW Rl H[ FIMDRQ | RUD{ LDOYLEUDMRQ 3
WKH WKUXVW LV WKH SURSHOOHU VK D | \WFDEXOMREW - AZ G HUDREDO K VIR BRI OMRQY DUH 2
1V RSSRVIM VR W(H K\ GLRG\ QDP LF UKW QRW UHTXLUHG LQ WKH UXOHV &
7 7KH PD[LPXP OLIHWLPH WKUXVW RQ SURSHROHE | RO G \EVWDBHVLRQ RI WKH UFNERQVH SVK
UHVXGAQJ [LRP SURSHIOBIU LFH LOWADPARQ 7KH GILHPMRQ Rl | EH XVHG DV DQ HWIP DWW Rl H[ FIMDRQ | RUD( LDOYLEUDVMRQ S
WKH WKUXVW LV WKH SURSHOOHU VK D | WFDGXOMREW - AZ &Y HUFDMDAYLE UDMRQFBEK MMRQY DUH z
GULHPRQ Rl K\ GLRG\ QDP LE VUKW QRW UHTXLUHG LQ WKH UXOHV =
(0]
4pp; | 7KH PD[LPXP LFH LQGXFHG WRUTXH UHYXOWVBG IRRPHVWLPDWLRQ RI WKHyUHV[SRQVH WR
SIRSHIU LFH LOWALDPMRQ RQ RQH SLRSHMIU E®GH DBRQ WH SURSXMIRQ VKDIWIOH DQG DV H FIMMRQ |RU =3
IQFOXGIQ) K\ GLRG\ QDP [F BRDGV RQ WDWEDGH VRUARQDOYLEUDVRQ FDEXTMRQV '
Vi 8OWLPDWH EODGH ORDG UHVXOWLQJ |URPODGBHIGIHD IORMIHWIRILRX LK XVHG WR GLPHQVLRQ
SODVWLF EHQGLQJ 7KH IRUFH WKDW LY SIAH&HER® W FBX \PHH RKRORLO®P SURSHOPHU VKDIV
IDLOXUH RI WKH EODGH VR WKDW SO D VWKBIWEHINIQHDQGMRMENDHQ VIKRI RENHFYH VKDD
WKH URRW DUHD 7KH IRUFH L&SD B\ DG DRAMRDWH VKDWRVDOSLRSHIU E®GH | DIOXUH VKRX@ QRW
VKD@EHVDNHQ DV~ Rl VKH GMBDQFH EHVE HHQWH D[V | FDXVH GDPDJH WR RWKHU FRPSRQHQWV
Rl E@GH (RMRQ DQG GIDGIQ) RUMDIAQ) HGIH  Z KIFKHYHU
LV WKH JUHDWHU 5DRBEXY K H
4y OD[LPXP UHVSRQVH WRUTXH DORQJ WKH'BYRSBM ORI ¥ DRW SURSHOOHU VKDIW OLQH FR
@H VDNIQU LQVR DFFRXQWAKH G\ QDP LF EHKDYLIRXURI VKH
VKDIVWIQH |RULFH H FIMDMRQ  VRUARQDOYIELDARQ  DQG
K\ GLRG\ QDP LF P HDQ VRUMXH RQ SURSHMIU

5XG®V IRUFDWILIFDWRQ 6KISV 2

'19 58 6+,3 3W &K (GMRQ -XO

&ROG FOLPDWH

3DJH

''19 $6



/RD(Q '"HILQLWLRQ 8VH RI WKH ORDG LQ GHVLJQ SJURFHYV

p a4 Jo Adod sy

7u OD[LPXP UHVSRQVH WKUXVW DORQJ VKIDIWVQIQHVKWXNMQ JRIQBRRSHOOHU VKDIW O IF2HSFR
DFFRXQWWCH G\ QDP IE EHKDYIRXURI VKH VKDIWIQH [RULFH
H FMDMRQ Df IDOYIEUMRQ DQG K\ GLRG\ QDP IF P HDQ
VKUXVWRQ SURSHMIU I
Ywi 0D P XP WHVSRQWH IRUFH FDXVHG E\ IFHE®FNIP SDFW | 'HVLJQ ORDG IRU WKUXVWHU ERG\ DQG vo"l?z QJ
RQ VKH WAIKMMUERG. RUVKH SURSH@IUKXE
)
Ywu OD[LPXP UHVSRQVH IRUFH RQ WKH WKUK\HWHUQERRD GDRVHEBKUXVWHU ERG\ DQQ v<§z QJ
E\ IFHUGJH WMUCMUERG [OWALDFIRQ
(7))
0O
4
Q
o™

‘apew aq |[eys uonnquisip Jayuni oN 92-£0-9202 papeojumoq “Ajuo JawjAy uebeay Ag asnfio) paplidiul SIuawn

JLIXUH 'LUHFWLRQ RI WKH UHVXOWDQW EDFNZDUG EODGH IRUFH WDNHQ SHUSHQGL
5 7KH LFH FRQWDFW SUHVVXUH DW WKH OHDGLQJ HGJH LV LQGLFDWHG ZLWK VPL

'HVLJQ LFH FRQGLWLRQV

,Q HWMP DQJ VKH LFH DGV Rl WWH SURSHIBIUIRU YDURXV IFH FOWHV  GLIHIHQAWWSHVY RI RSHUDARQ DV J LYHQ
LQ@DE®  Z HUH VINHQ LOVR DFFRXQW ) RUVKH HWAP DARQ Rl GHVLJQ LFH ®DGV D P D[ IP XP LFH EGRFN V] H
LV GHVALP IQHG 7KH P D[ IP XP  GHVL Q LFH EGFN HQWUQJ VKH SURSHBIU LV D LHFVIDQU XDULFH EGRFN Z IVIK VIKH
GLPHQVLRAN +.rd +Lrn7KH WKLENQHVV RI WK 4 LMIHYHDORBEG!

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
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7TDEOH 2SHUDWLRQ RI WKH VKLS GHVLJQ EDVLV

ODWHULDOV H[SRVHG WR VHDZDWHU WHPSHUDWXUH
0 DVAUDQY H[ SRVHG VR VHDZ DWAUVMP SHUDWUH VKDEEH P DGH Rl VWMHORU DQRVIKHU GXPA®! P DWAUDO $ Q DYHWDJI H

P SDPAMHQHU\ YDOXHRI - VINHQ ILRP  VIKUHH AW VKD@EH REVIOHG DWP IQXV  2& 7KLY UHTXLWWHP HOQWDSSTHV
WR WKH SURSHOOHU VKDIW EODGH EROWV &3 PHFKDQLVPV VKDIW EROWYV VW U X
QRW DSSO\ WR VXUIDFH KDUGHQHG FRPSRQHQWY VXFK DV EHDULQJV DQG JHDU v@HI
VWUKPUH WSH P D\ EH XVHG | RUUHBIYDQWSDUN RIMHUVKDQ EROV 7KH DYHWDIH P SDPAHQHU\ | RUQRGXMU FDW
LURQ VKDOO EH D PLQLPXP RI - DW PLQXV 2&

_|

=)

w

3

2

o,

3

O s

,FH $ ) DQGH % 2 SHIDWRQ LQ IFH FKDQOHY DQG LQ GIYHOIFH 7KH KIS P D\ SLIRFHHG E\ WDP P 1QJ §
3

,FH $ FH % 2 SHIDVIRQ LQ IFH FKDQQHY o
,FH & I &
O 2

@D

7DEOH 7KLFNQHVV RI WKH GHVLJQ PD[LRYXMHOMHBORFNWKH SURSHOOHU §
o

2z

,FH FODVV ,FH $) ,FH $ ,FH % ,FH & ; ;
DQGFH $ U)%

g

*len P P P P Q3
X 2

«Q

od 3

>

ODWHULDOYV §§§

@

ODWHULDOV H[SRVHG WR VHDZDWHU o s

0 DWIUDY Rl FRP SRQHQW H[ SRVHG VR VHDZ DWMU VXFK DV SLIRSHEHUEDGHY SIRSHIBUKXEV DQG VIKUXWHU ERG\ o <
VKD@KDYH DQ HRQJI DMRQ RI QRWBMW WKDQ RQ D WIMWSHFIP HQ WH JDXJH GIQIW Rl Z KIFK LV ILYH IP HV WKH §
GIDP HWIU $ &KDLB\ 9 IP SDRWWVWWWKD@EH FDUIHG RXW RUP DVMUDY RIKHUWKDQ ELRG] H DQG DXWHQME WIRLQGMW El
WHHO $Q DYHWDJH [P SDPWHQHW\ YDOXHRI - VBNHQ ILRP  VIKUHH WAIVW VKD@EH REVIDIQHG DWP IQXV  2& ) RU g
ORGXMUFDWMLRQ DYHWDJH IP SDAWHQHU\ Rl - DWP IOXV  7& LV LHTXWHG DFFRWGIQI® o
S

P

S

®

l\)

‘'HVLIJQ ORDGYV
'"HVLJQ ORDGV RQ SURSHOOHU EODGHYV

* HQHWDO
)e WWKH P D[ [P XP IRUFH H SHUHQFHG GXUQJ ViKH @HWP H RI VIKH VKLS VKDWEHQGV D SURSHU E@GH EDFNZ DUGV
ZKHQ WKH SURSHOOHU PLOOV DQ LFH EORFAN 2KK© H DRWOR LRUFHKHBHULHQFHG
QHWP H Rl WH VKIS WMDWEHQGV D SIRSHIIUEMGH IR DUGV Z KHQ WH SURSHIDIUP L@ DQ LFH EGRFN Z KLBI LRVIMAQ)

DKHD & DQE RWIQDW ILRP Gl HIHQWSURSHIBIU LFH IQWILDPARQ SKHQRP HQD QRWDFWQJ VP XODQHRXVO
+HOFH WH\  VKD@EH DSSTHG VR RQH E®GH VHSDUDW®

g‘})pew aq |feys uonnguisIp Jayu

L

OD P XP EDFNZDIGE@CGHIRUFH)g IRU RSHQ SURSHOOHUYV
_ 0.7 (EAR\03 2
Fy=27-(n-D)"7-(28)”.p* >N1@
ZKH@ = D¢
0.7 (EAR\0.3 1.4
F,=23-(n-D)"7-(82)" - p-m, ' >N1@
ZKHQ > Dy
ZKHUH
D, .=085-H ' >P@
limit ' ice
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* IV VKH ORP LODOLRVIMRQDOVSHHG DWO &5 1Q ItHH LKQQIQJ FRQGIMRQ IRUD &3 SUIRSH@IU DQG Rl VKH
QRP LODOLRMRQDOVSHHG DWO &5 1Q IUHH WXQQIQJ FRQGIMRQ IRUDQ ) 3 SURSHIU

ODIPXP IREDGGE@CHIRWIFH), IRU RSHQ SURSHOOHUYV
_ EAR 2
Ff—ZSO'(T)'D >N1@

ZKHUH

/IRDGHG DUHD RQ WKH EODGH

ZKHO =Dy

_ EAR 1
Ff—500-<7>-D- 7 Hico

ZKH@ > Dy

- _2 .
Dlimit_1 d Hyg, >P@
D

7TDEOH /IRDG FDVHV IRU RSHQ SURSHOOHUYV

>N1@

IRU RSHQ SURSHOOHUYV

/IRDG FDV

H

JRUFH /IRDGHG DUHD

5LJKW KDQGHG SURSHQ
EODGH VHHQ IURP EHKLU

/IRDG FDVH

)E

8QLIRUP SUHVVXUH DSSOLHG
WKH EODGH VXFWLRQ VLGH
5 WR WKH WLS DQG IURP W

WR WLPHVY WKH FKRUG OHQ.

RQ WKH EDFN RI

/IRDG FDVH

RI e

8QLIRUP SUHVVXUH DSSOLHG
WKH EODGH VXFWLRQ VLGH
WLS DUHD R X VE\DEGEN

RQ WKH EDFN RI
RQ WKH SURSHOOHU

5XG®V IRUFDWILIFDWRQ 6KISV 2
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5LIJKW KDQGHG SURSHQO
/IRDG FDV|H JRUFH /IRDGHG DUHD EODGH VHHQ IURP EHKL
/IRDG FDVH] ), 8QLIRUP SUHVVXUH DSSOLHG|RQ WKH EODGH
IDFH SUHVVXUH VLGH WR DQ
5 WR WKH WLS DQG IURP WKH|!
WLPHV WKH FKRUG OHQJWH
/RDG FDVH RI ), 8QLIRUP SUHVVXUH DSSOLHG|RQ SURSHOOHU
IDFH SUHVVXUH VLGH RQ WK[H SURSHOOHU WLS
DUHD RXWYV 5GQGBGEXV
/IRDG FDVH Rl ), RU | 8QLIRUP SUHVVXUH DSSOLHG|RQ SURSHOOHU
J)e ZKIFKHYHU [ IDFH SUHVVXUH VLGH WR DQ
LV JUHDWH|U VR VWHWS DQG ILRP  VKH WD) HGIH WR
WLPHV WKH FKRUG OHQJWH

OD[ P XP EDFNZ DUG E@GH IFHIRUFH)g IRU GXFWHG SURSHOOHUYV
_ 0.7 (EAR\03 2
Fy=95-(n-D)* (22).p* >N1@

ZKHUH

ZKHO =Dy,

0.7 (EAR\93 0.6 1.4
F,=66-(n-D) (T) "D Hy, " >N1@

ZKHQ > Dy

5XG®V IRUFDWILIFDWRQ 6KISV 2
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3DUV &KDSWU 6 HRPARQS
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Dijppir =4 Hyep >P@

Q LV VKH QRP LODOLRVIIMRQDOVSHHG DWO &5 1Q 1UHH WIXQQIQJ FRQGMRQ [RUD &3 SUIRSH@IU DQG
QRP LODOLRVMRQDOVSHHG DWO &5 1Q IUHH WXQQIQJ FRQGIMRQ IRUDQ ) 3 SURSHEIU

OD[LPXP IRLZDUSEG})GHLFHIRLFH)| IRU GXFWHG SURSHOOHUV
_ EAR 2
ZKHO =Dy,

_ EAR 1
Ff—500' Z 'D'l_g'Hice >N1@
D

ZKH@ > Dy

ZKHUH

2
Q'Hice >P@
D

Diimie = 1

/IRDGHG DUHD RQ WKH EODGH IRU GXFWHG SURSHOOHUYV

/RDG FDVWV DQG  VKD@EH FRYHUIHG DV JLYHQIQ7DE®I IRU DOO SURSHOOHUV DQG DQ DGGLW

FDWH  IRUDQ) 3 SIRSH®U VR FRYHULFH ®RDGV Z KHQ VKH SURSHMULY LHYHWHG

7DEOH /IRDG FDVHV IRU GXFWHG SURSHOOHUV

Rl VWH

/IRDG FDVIH )RUFH /IRDGHG DUHD

5LIJKW KDQGHG SURSHQO
EODGH VHHQ IURP EHKL

/IRDG FDVH | )e 8QLIRUP SUHVVXUH DSSOLHG RQ WKH EDFN RI WKH

EODGH VXFWLRQ VLGH WR BQ| DU
WR WKH WLS DQG IURP WKH OHDGL
WLPHV WKH FKRUG OHQJWK

/IRDG FDVH]|), 8QLIRUP SUHVVXUH DSSOLHG RQ WKH EODGH IDFH

SUHVVXUH VLGH WR DQ DWRDWMKIRF
WLS DQG IURP WKH OHDGLQJ H|GJH
WKH FKRUG OHQJWK

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO
&ROG FOLPDWH

''19 $6

3DJH

3DUV &KDSWU 6 HFVIRQ

r—
Py

OHU

QG

‘apew aq |[eys uonnguisip Jayuny oN ‘92-£0-9202 pepeowm@] ‘Aluo JawAy uebeay Ag asn 1o} papusiul S Juawnodop ayl jo Adod siy L



5LJKW KDQGHG SURSHO|OH
/RDG FDV|[H )RUFH /RDGHG DUHD EODGH VHHO IURP EHKLOG
/RDG FDVH RI 8QLIRUP SUHVVXUH DSSOLHG RQ SURSHOOHU IDFH
) RUg SUHVVXUH VLGH WR DQ DWRDMKR

Z KIEKHYHULY | W5 DQG ILRP WKH WDIGIJ HGIHWR WP HV
JUHDWHU| WKH FKRUG OHQJWK

0%

&KDSWAU 6 HPVIRQS

OD[LPXP EODGH VSLQGQHWRURSHQ DQG GXFWHG SURSHOOHUYV %
7KH VSLQGOH WRDXRXQG WKH D[LV RI WKH EODGH ILWWLQJ VKDOO EH GHWHU

EDFNZ DUG E@GH IRFH . DQG IRZ DWG E@GH IRFH ~ ZKLFK DUH DS'S OTDEGG D B Q@E® 7KH ODUJ
Rl VKH REVIDLQHG VRUT XHV VKD@EH XVHG DV ViKH GIP HOQVIRQIQU VSIQG®I VRUTXH |, | VKH DERYH P HWRG JLYHV D YDOXH
Z KIFK LV ®MW WDQ WH P IQIP XP  YDOH JLYHQ E\ WH IRWP XM EH®RZ VKH P LQIP XP YDOXH VKD@EH XVHG

01lQIP XP YDOH Qgax = 025-F-cy; >N1P@

ZKHURzLV WKH OHQJWK RI WKH EO D GBEXMDRE/ L RQ DWW KRIU~ ZKIFKHYHUKDV WH
J UIHDVWMU DEVROX\WM YDOXH

/IRDG GLVWULEXWLRQV IRU EODGH ORDGYV

7KH: HEX@WSH GMMEXVIRQ SWREDEIOV Rl (4 HFHHGQ) (3 pp; DVILYHQIQ)LIXUHLV XVHG IRU WKH
IDWLJXH GHVLJQ RI WKH EODGH

k
—(—E— -m(wn,
P( Fice > F >= e <(Fi53)max> ( lCE)
(Fice)max

+HUR LVVWH WKDSH SDWDP HWAURI VKH VSHRAXP .1 VWH QXP EHURI ®RDG R FGV 1Q W(H VSHFAXP DQG (1 LV

Fice)max

3q |feys uonnguISIp Iayuny oN "9zZ-£0-9202 papeojumoq “AjudPawiAy uebeay Ag asn 1o) papuaiul SI JUaWNoop auy Jo Adod siyL
T

ViKH LDQGRP  YDUDE®! IRUIFH ®DGV RQWH EDGH " " <4« f 3§ 7KHWKDSH SDWDP HWU ® VKDOO EH

XVHG IRUWH [FH IRUFH GMMEXVIRQ RI DQ RSHQ SIRSH@U DQG WWH VKDSH SDUDP HWAU © IRU WKDW RI D GXFV\éHC
SWRSH®U o
5X®V IRUFDWIIFDMRQ 6KISV2 ' 19 58 6+,3 3W &K  ( GMRQ -XO 3DJH

&ROG FOLPDWH
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3DV &KDSVWU 6 HRARQ

JLIXUH 7KH :HLEXOO W\SH GLVWULEXWLRQ HIBREBEQQ4 )¥s R{VHG IRU IDWLJIXH
GHVLJQ

1XPEHU RI LFH ORDGYV
7KH QXP EHURI ®DG R F®V SHU SIRSH@IU EMCH 1Q WH GRDG VSHRAKP  VKD@EH GHVWMLP LOHG DFFRUWGIQJ VR VIKH

IRUPXOD
Nice = kikoksN

classtn

Z KHHWH YDXHV IRU - Zee DLH JLYHQ 1Q 7DE® DQG WKH SURSHOOHU RVIDYMQIRQ@HEBGIFWRU

7DEOH  9DOXHVYoByyv

,FH FODVV ,FH $) ,FH $ ,FH % ,FH &
DQGFH &

,PSDFWV LQy OLIH

7TDEOH 9DOXHV RI WKH SURSHOOHUNORFDWLRQ IDFWRU

@hew aq ||eys uonnguisip Jayuny oN "9z2-£0-920z papeojumoq Ajuo JawlAy uebeay Ag asn 1o} papuaiul S Juawnoop ayl jo Adoo siyL

&HQWUH SURSHPOHU :LQJ SURSHOOHPY3XOOLQJ SURSHOOHU ZLQJ DQ

URZ IIDMRSHIDWRQ YRZ 1IDMRSHIDWRQ %RZ SURSHOOHU RU
WHLQ | LLWARSHIDWRQ

7KH VXEPHUVLR@®LVF®M RWHUPLQHG IURP WKH HTXDWLRQ
ky=08—-f ZKHH<O
ky=08-04-f ZKHO<f<1
ky=06-02-f ZKHQR< f <25
ky =01 ZKHR> 2.5
ZKHUH WKH LPPHUVLRQMXQFWLRQ

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
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ZKHU S LV VKH GHSWC R WKH SURSH@IU FHQAHMOH DWMKH &Z HULFH Z DWAUDOH /,: /Rl WWH KIS

7TDEOH BURSXOVLRQ PDFKLQHU\ IDFWRU

7\SH YLIHG $ILPXWLQJ

N

) RUFRP SRQHQW VKDWDIH VXENHFVWWR GRDGV LHVXGMQJ 1LRP  SLRSHMU LFH LOWAWDRARQ Z IMK D@VKH SIRSHMIU E@GHV
WKH QXP EHURI ®DG R F&V  ( + VKDO@EH P XGIS@HG E\ VKH QXP EHURI SUIRSH@IU EDGHYV

$[LDO GHVLJQ ORDGV IRU RSHQ DQG GXFWHG SURSHOOHUV

'"HVLIJQ LFH WKUXVW RQODIURBRIODRIBHQ DQG GXFWHG SURSHOOHUV
7KHP D[ IP XP |IRW DU5 DQG EDFNZ DUG IFH VMUKW DUH

Tf=1.1-Ff >N1@

3DV &KDSWU 6 HRARQ

Tb=1.1-Fb >N1@

'HVLIJQ WKUXVW DORQJ WKH SURSXOVLRQ VKDIW OLQH IRU RSHQ DQG GXFW
7KH GHWI Q WUIKWADBRQJ VIKH SLRSH@IU VK DI WIOH VKDOEH FDEXOWAG XMQJ WKH IRWPP XOH EH®Z  7KH J UIHDWAU
YDOXH RI VKH IRWZ DUG DQG EDFNZ DUG GILHRARQ GDGV VKD@EH VIDNHQ DV WH GHWLJ Q RDG IRUERWK GLLHFMRQV 7KH
| DFVRLY DQG VINH LR DFFRXQWIKH G\ QDP LF P DJ QULFDWRQ WHVXGWQJ 1LRP D IDOYLEWDVRQ
,Q D IR DUG GILHPRQ

TT=T+2.2~Tf >N1@
, Q D EDFNZ DUG GILHPARQ
T.=15-T, >N1@

.| (H K\ GLRG\ QDP IF ERMWG WWXW LV QRW N Q RKD@EH VBDNHQ ILRP  7DE® ZKHUK LV WKH QRPLQD
SURSH@IUWKUXMADWO &5 1Q 1HH LXKQQIQJ RSHQ Z DWAU FRQGIIRQ

7DEOH '"HIDXOW YDOXHV IRU K\GURG\QDPLF EROODUG WKUXVW

‘apew aq |leys uo@nquisip Jayuni oN ‘92-£0-9z0zpapeojumoq “Ajuo JawjAy uebeay Ag asn o} papuaiul SI uawnaop ayi jo Adod siy

3URSHOOHU W\SH 7
&3 SURSHOOHUV RSHQ 74
&3 SURSHOOHUV GXFWHG 79
) 3 SIRSHELY GUYHQ E\ WUEIQH RUHGIPMEF P RVRU 7o
) 3 SIRSHILY GUYHQ E\  GIHVHOHQILOH RSHQ 7o
) 3 SUIRSHILY GUYHQ E\ GIHVHOHQUIQH GXFWG 7o

7TRUVLRQDO GHVLJQ ORDGV

'HVLJQ LFH WRUTXH RQ GURSY HRGGKMUSURSHOOHUYV

«f3LV WKH PD[LPXP WRUTXH RQ D SURSHOOHU GXULQJ WKH VHUYLFH OLIH RI WKH V
LOVAWDRARQ

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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P

0.16
Qax = 10.9-(1—%)(%) -(n-D)*7.p3 >N1P@

ZKH@ =Dy,
P

0.16
d 0.7 017 , 19 11
Qmax=20'7'(1_5)'<T> -(n-D) DT Hy, >NiP@

ZKH@ > Dy
ZKHUH
Dlimit =18 Hice >P@

*°LV WKH URWDWLRQDO SURSHOOHU VSHHG DW 0&5 [*QKE®EB GIDHO®VFERVBUEHGUIQ R Q

7DE®

7TDEOH 'HIDXOW URWDWLRQDO SURSHOOHU VSHHG DW 0&5 LQ EROODUG FRQG

3URSHOOHU W\SH 5RWDWLRQDO VSHH
&3 SURSHOOHUV @
) 3 SLRSHABY GUYHQ E\  WUEIQH RUHBIPME P RVRU @
) 3 SURSHEY GUYHQ E\  GIHVHOHQJ IQH Q

+HUM. IV VWH QORP LODOLRVIMRQDOVSHHG DWO &5 1Q 1HH IXQQLQJ RSHQ Z DVIAU FRQGIMIRQ

®
QO

3DV

&KDSWAU 6 HPVIRQ

,_
=

-920Z papeojumoq "AJuo Jawi|iet ueﬁeegﬁq asn 10} papualul SI Juswnoop ayl jo Adoa siyL

o
) RU&3 SIRSHBIY WH SIRSHBUSWK 4 VKDOO FRUUHVSRQG WR 0&5 LQ EROODUG &R QGLWLKQ
ER
(o]

VKDO@EH VINHQ DV va}s ZKHUK53LV WKH SURSHOOHU SLWFK DW 0&5 LQ IUHH UXQQLQJ

'HVLJQ LFH WRUTXH RQ GURG HOXGMHG SURSHOOHUV

«f§LV WKH PD[LPXP WRUTXH RQ D SURSHOOHU GXULQJ WKH VHUYLFH OLIH RI WK

LOWMDFARQ
d P 0.16
Qmax=7'7'<1_§)'(%> ‘(Tl'D)O'17'D3 >N1P@
ZKHO < Dlimit
d P 0.16
Qo = 146 - (1 - 5) ) (%) -(n-D)*17.p19. Hicel'l SN1P@
ZKH8 > Dlimit
ZKHUH

Dlimit =18 Hice >P@

e LV WKH URWDWLRQDO SURSHOOHU VSHHG DW 0&5 IQWKE®GED WBHDEVCRVGUEHGUQ R Q

7DE®M

"apeuw aq |feys uonnaisiiayuny

<

1 XQN

) RU&3 SIRSH@IW/ WKH SIRSHBUSIWK 3 )VKDOO FRUUHVSRQG WR 0&5 LQ EROODU®@ FRQGLWLRQ
VKDO@EH VINHQ DV 3 9 ZKHBHg LV WKH SURSHOOHU SLWFK DW 0&5 LQ IUHH UXQQLQJ FR(

'"HVLJQ WRUTXH IRU QRQ UHVRQDQW VKDIW OLQHYV

;1 VIKHUH 1V QR UHBIYDQW LUMEDGH RUBHU VRUMRQDOUHVRQDQFH 1Q WWH RSHUDMRQDOVSHHG LDQJ H RULQ VKH WDQIH
DERYH DQG EH®Z WH P D[ IP XP RSHUWDWQJ VSHHG ERMG FRQGIMRQ VKH IRTRZ LQJ HWP DVRQ RI VKH

PD[LPXP WRUTXH FDQ EH XVHG

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO
&ROG FOLPDWH
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" ILHAV® FRXSGIG VX R WAMRNH GIHVHOHQJ LOHV Z IMKRXW G LE®! FRXS@J

HTXLYD®IQAWP DW P RP HQWRI LQHUAD RI ViKH Z KR®I SLRSXMIRQ A WP

YIELDVRY VRUIXH DWFRQVIGHUHG FRP SRQHQW VBNHQ ILRP ILHTXHQR GRP DIQ RSHQ Z DWAUVRUARQDO
YLEUDMRQ FDEXOMRQ

tefs PDIPXP HQIQHWRUIXH 7DNHQDVIIYHQIQ7DE® LI XQNQRZQ

! o
Qpeak=Qemax+Q17ib+QmaX1_i >N1iP@ %
DQG RWKHU SODQWV -
(@)
I
Qpeak:Qemax-i_QmaXf >N1P@ )
ZKHUH %
+ HTXLYDBIQWP DW P RP HQWRI LQHUAD RI DE@SDUN RQ WH HQJ LOH VIGH RI VKH FRP SRQHQWXQGHU Q
FROVIGHUDVRQ <
O
™

C
Py

$00 WKH WRUTXHVY DQG WKH LQHUWLD PRPHQWY VKDOO EH UHGXFHG WR WKH
HIDPLQHG

7TDEOH '"HIDXOW YDOXHV IRU SULPH PRYHU PR{EEXP WRUTXH

3URSHOOHU W\SH 4ypp|
3LRSHILY GUYHQ E\  HBIPWIF P RVRU 4prWRU
&3 SURSHILY QRWGUYHQ E\ HBIFWE P RVRU 4q
) 3 SURSHIBLY GUYHQ E\ WLEIQH 4q
) 3 SURSHELY GUYHQ E\  GIHVHOHQJ LOH 4q
«i2» LV WKH HOHFWULF PRWRU SHDN WRUTXH

' HVLJ Q VRUT XH | RUVKDIWIQHV KDYIQJ UHVRQDQFHV

‘apewW aq |[eys uonNgLISIp Jaylny oN ‘9z-£0-920Z Papeo|Eoq ‘Ajuo Jaw Ay uebeay Aq asn 1oy papusiul S Juswnaop ayl Jo Adod siy L

, I VKHUH LV D [ IDMEDMGH RUGHU VRUARQDOHVRQDOQFH 1Q VM(H RSHIDWRQDOVSHHG WDQJH RULQ VKH WDQIH DERYH
DQG EH®Z WH P D[ IP XP RSHWDWQJ VSHHG ERMUE FRQGMRQ WHG-MIQWUXH 45ypyR1I WKH VKDIW

FRP SROHQMWKDEH GHWLP LOHG E\ P HDQV RI VRURQDOYLELDVRQ DQDOWY Rl ViKH SLIRSXMRQ @H 7KHWH DUH VE R
DOMLODVYH Z D\ V Rl SHURLP 1QJ ViKH G\ QDP LF DQDOWLY

WP H GRP DIQ FDBXOMRQ |RUHWP DWG P L@QJ) VHTXHQFH H] FIMDMRQ
IUHTXHQR\ GRP DIQ FDEXOMRQ | RUEMGH RUGHWY VIQXVRIGDOH] FIMVMRQ
7KH ILHTXHQR GRP DIQ DQDOMY LV J HOHD® FROUGHWHG FRQVHUYDVYH FRP SDUHG VR VKH IP H GRP DIQ VIP XMVMRQ
SURYLGHG WDWWKHH LV D IDMEDGH RUGHU LHVRQDQFH LQ WMH FROVIGHUHG VSHHG DQIH
7LPH GRPDLQ FDOFXODWLRQ RI WRUVLRQDO UHVSRQVH

7LPH GRPDLQ FDOFXODWLRQV VKDOO EH FDOFXODWHG IRU WKH 0&5 FRQGLWLRQ 0&
RUGHU LHVRQDQWURVIMIRQDOVSHHGY VR VIKDWWH UHVRQDQWYLELDVRQ UHVSRQVHY FDQ EH REVBIOHG

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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7KH DG VHTXHQFH J LYHQ 1Q VKLY VHRIRQ |RUD FDVH Z KHUH D SLRSHEBULY P 1@ DQ LFH EGFN  VKD@EH XVHG IRU
WCH VWUHQI ViK HYDOXDMRQ Rl ViKH SLIRSXMIRQ @QH  7KH J LYHQ (DG VHTXHQFH IV QRWMQWAQGHG |RUSLRSXMIRQ W WHP
VWDOOLQJ DQDO\VHV

Q

qUISIP J8YuNy ON "92-£0-9202 papeojumoq “Ajuo J1awjAy uebeapkAq asn 10} papuami SI Juswnoop ayi jo Adod sy

7KH IRTRZ LQJ BRDG FDVHV DUH LOWAQGHG VR UHI BIPWKH RSHUDMRQDO®DGY RQ ViKH SLRSXMRQ VW WP Z KHQ WKH
SURSHOIU LOWALDFW Z M IFH  DQG VIKH UHVSHPVIYH UHDPARQ RI ViKH FRP SGMA M WWP  7KH LFH LP SDRADQG A \WHP
UHVSRQVH FDXVHV ORDGV LQ WKH LQGLYLGXDO VKDIWQLRHN BRESRDIDQWY 7K
FROWDQWYDO(H LQ ViKH FRP SGMA VSHHG IDQIH : KHQ FROVIGHUDARQV DWVSHFLLF VKDIWWSHHGY DUH SHURWP HG D

LHBIYDQW . 5P D\ EH FDBXOWG XMQJ WH HBIYDQUWSHHG DFFRUWGIQI VR > @

-

" IHVHOHQJ [QH SOQW Z IMKRXWDQ HIWAE FRXS@Q) VKD@EH FDEXMVHAG DWIKH GIDVWM DYRXUDE®! SKDVH DQJ ®f [ RULFH
YHU/XV HQJ IQH H FMMRQ  Z KHQ FDBX@WAG LQ VIKH WP H GRP DIQ  7KH HQJLOH [1UQJ SXOHV VKD@EH LQFOXGHG 1Q
WKH FDOFXODWLRQV DQG WKHLU VWDQGDUG VWHDG\ VWDWH KDUPRQLFV FDQ

, | VKAHWH LV D E@GH RUGHU LHVRODQFH MKAWADERYH WH 0 &5 VSHHG FDEXOMRQV VKD@FRYHU LIRVIDMRQDOVSHHGV XS VR
RlI WKH 0&5 VSHHG

7KH SURSHEDIU LFH VRUT XH H] FIMDVMRQ | RU VKDIWIRH WDQVIHQWG\ QDP LE DQDOMY LQ VH VP H GRP DIQ LV GHILQHG
DV D VHTXHQFH Rl E®GH [P SDFW Z KIFK DUH Rl KDD VIQH VKDSH  7KH H[ FIMDMRQ | LHTXHQR. VKD@IRWRZ \VKH

SURSHIU LRVRQDOVSHHG GXUQJ VIKH LFH LOWALDPRQ VHTXHQFH  7KH VRUNXH GXH VR D VIQJ ® E@GH LFH LP SDRADV
D IXQFWLRQ RI WKH SURSHOOHU URWDWLRQ DQJOH LV WKHQ GHILQHG XVLQJ WKH

3DUNV &KDSWU 6 HFUR

R
00) = €, e sin(o(22))
ZKH@ URWDWHYV | UR8XV MWMAJ HU IHYRCMRQV

Qlp) =0

ZKHJ URWDWHW MR RP SXV LW HUHYROMVRQV

KHUH LV VWKH IRVDVIRQ DQU ®! ILRP  Z KHQ ViKH | LDAMMP SDPWRFFXWY DQG SDWDP HWAWY « D Q & DUH JLYHQ LQ 7DE®

C
g.
7DEOH ,FH LPSDFW PDJQLILFDWLRQ DQG GXUDWLRQ IDFWRUV IRU GLIIHUHQW Ede(
QL
BURSHOOHU & = >GHJ@ g
LFH LQWHUDFWLRQ 3
— — — — o
= = = = ®

&DVH 6LQJOH LFH|[EORFN

&DVH 6LQJOH LFH|EORFN

&DVH 7Z R IFH E®FNV
SKDVH VKLIW
= GHJ

&DVH 6LQJOH LFH|EORFN

= IV VikH GXUDMIRQ Rl SLRSH@IUEMGH LFH IQWAWDPARQ H SIHWHG 1Q WP V Rl WWH SURSHIU LRVMRQ DQJ B VHH
YLIXUH

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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0 a; 180 360

i
3OUNV &KDSWAU 6 HFMRQ

‘apew aq Feys uonnquisip Jayuny oN ‘92-£0-9202 papeojumoq “ATuo swiAy uebeay Ag asn 1o) papusaiul SI Juawnaop auy Jo Adod siyL

J)LIXUH 6FKHPDWLF LFH WRUTXH GXH WR D VLQJOH EODGH LFH LPSDFW DV D |
URWDWLRQ DQJOH

7KH VRVIDOLEH VRUTXH [V REVIDLOHG E\ VXP P 1QJ ViKH VRUTXH RI MIQI ®1 E@GHY  Z KIB! VBNIQJ DFFRXQWRI WWKH SKDWVH
VKLIW GHNHH JXUH$WKH EHIIQQQJ DQG HQG RI ViKH P LA VHTXHQFH  Z IVKIQ VKH FDEXOWIG

GXUDMRQ @QHDULDP S IXQPMRQV VKD@EH XVHG VR IQFLHDVH  « VR IW P D[ [P XP  YDOXH Z IMKLQ RQH SURSHBIU
WHYROMRQ DQG YIFH YHU/D VR GHFUHDVH IMWWR ] HIR VHH VIKH H[ DP S®V | RU GLLTHIHQWEDGH QXP EHW/ IQ) LI X U H

7KH QXP EHURI SIRSH@UUHYROMRQV GXUQJ D P 1EIQJ VHTXHQFH VKD@EH REVDIQHG [LRP VIKH IRP X®@

No=2-H,,

Q

7KH QXPEHU RI LPSDFYRVEODSH RIGHUH FVMRQ $Q LAXWADMRQ Rl D@H] FMIMRQ FDVHV | RU GLLTHIHQW
QXP EHUW/ Rl E@OGHV IVILYHQIQ) LI X UH

$ G QDP IF VIP XOMRQ VKD@EH SHURW HG |RUDO@H[ FVMPMRQ FDVHY DWMKH RSHUDMRQDORVIMRQDOVSHHG WDQJH
) RUD I} HG SIWWK SURSHEPIU SLIRSXARQ SOQW D G\ QDP LIF IP X@MRQ VKD@DAR FRYHUVKH ER@MUG FRQGIVIRQ Z MK D
FRUUHVSRQGLQJ URWDWLRQDO VSHHG DVVXPLQJ WKH PD[LPXP SRVVLEOH RXWSX

,1 D VSHHG GRS RFFXW/ XQWOWKH P DLQ HQJ LOH LV DWD WIRQGWAD VKLV LQGLIFDVAV VMDWMKH HQJLOH P D\ QRWEH
VXIFIHOWD SRZ HUHG |RUWH LOWIQGHG VHUYIFH VBWN ) RUVKH FROQMIGHWDVMRQ RI RDGV WMH P D[ IP XP  RFFXUIQJ
WRUTXH GXULQJ WKH VSHHG GURS SURFHVYV VKDOO EH XVHG

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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Number of blades 7 =3

180 360 540

720 900 1080

180 360 540

720 900 10BO

1]

180 380 540

720 900 1080

o

180 360 540

720 900 1080

Rotation angle [°]

15

1,5

0,5

]

Number of blades 7 =4

180 360 540 720 900

180 360 540 720 900

1080

1080

180 360 540 720 900

1080

0

180 360 540 720 900
Rotation angle [°]

1080

5XG®V IRUFDWILIFDWRQ 6KISV 2
&ROG FOLPDWH

'19 58 6+,3 3W &K
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3DUV &KDSWU 6 HFVIRQ
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Casel
Q/Qax

Case 2
Q/Q;ax

Case 3
Q/Qpax

15

Case 4
Q/Qax

Number of blades Z=5

180 360 540

180 380 540

720

720

900 1080

900 1080

LT

1]

180 360 540

720

900 1080

_nJ\fLﬂM\Mﬂ_nMM

0

180 360 540

720

900 10BO

Rotation angle [°]

15

15

0,5

0

0

Number of blades Z=6

180 360 540 720 500 1080

180 360 540 720 900 1080

180 360 540 720 500 1080

ot AAARAARMAAA..

0

180 360 540 720 900 10R0
Rotation angle [7]

3DUV &KDSWU 6 HFVIRQ

‘apew aq |[eys uonnguisip Jayuny oN '9z2-£0-9202 papeojumoq "Ajuo JawjAy uebeay Aq asn 1oj papusiul S| Juawnoop ay) Jo Adoo syt

JLIXUH 7KH VKDSH RI WKH SURSHOOHU LFH WRUTXH H[FLWDWLRQ VHTXHQFHV IRU
EODGHV JLYHQ IRU LFH RODVYV

) RUWH WP H GRP DIQ FDBXOMRQ WKH VIP XOWAG LHVSRQVH VRUIXH WSIFD@ LOFXGHY VIKH HQJ LOH P HDQ VRRUT XH

DQG WKH SURSHOOHU PHDQ WRUTXH

IRUPXOD

Qpeak = Qemax + Qrtd >N1P@

5XG®V IRUFDWILIFDWRQ 6KISV 2
&ROG FOLPDWH
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J0 Adod siyL

ZKHUH_+ LV WKH PD[LPXP VLPXODWHG WRUTXH REWDLQHG IURP WKH WLPH GRPDLQzD
@

JUHTXHQF\ GRPDLQ FDOFXODWLRQ RI WRUVLRQDO UHVSRQVH

) RUILHTXHQR GRP DIQ FDEXMMRQV | LDMDQG VHFRQG EMGH RUWGHUH] FMIMRQ P D\ EH XVHG 7KH DP SOMXGHV
IRUVIKH | LUWDQG VHFRQG E@GH RUGHU VIQXVRIGDOH] FIMVIRQ KDYH EHHQ GHUYHG EDVHG RQ WKH DWXP SVIRQ WDW
WH WP H GRP DIQ KDD VIQH P SDPAWHT XHQFHV DUH FROUQXRXV DQG WKH ) RXUHUVHUHY FRP SRQHQW | RUILUAMDQG
VHFRQG E®GH RUGHUFRP SRQHQW KDYH EHHQ GHUYHG  7KH SURSHEBIU LFH VRUTXH LV WHQ

QF(<p) = Qmaxl Cqo + CquSin(ZEgp + 1) + C psin(2ZEgp + @) >N1P @

3DV &KDSVWU 6 HFVRQ
Aluo JawAy uebeay Aq asn 10} papuaiul SI JusWNIop

ZKHUH

“y P HDQ VRUTXH SDLDP HWAU

“w [ LDMEDGH RUWGHUH] FIVMIMRQ SDUDP HWAU

"y VHFRQG EMGH RUGHU H FIMMRQ SDUDP HWMU

=@ x= SKDVH DQI®V Rl VIKH H[ FIMDMRQ FRP SRQHQW _

T DQJOH RI URWDWLRQ %?

v QXPEHU RI LFH EORFNV LQ FRQWDFW 2
QD
o

7KH YDOXHV Rl VIKHVH SDUDP HWALY DUH J LYHQ 1Q 7DE® %
o
N

7DEOH &RHIILFLHQW YDOXHV IRU IUHTXHQF\ GRPDLQ H[FLWDWLRQ FDOFXODWLR®Q
8

&t &t = &t = ( g

7RUMXH H FMDMRQ = =
=0

([ FIMDRQ FDVH S
2

([ FIMDMRQ FDVH =
oy

([ FIMDMRQ FDVH 5
[%2])

([ AVIMRQ FDWH 3

7RUMXH H FMDMRQ = §
QD

([ FIMDMRQ FDVH g

([ FIMDMRQ FDVH

([ FIMDMRQ FDVH

([ FIMDMRQ FDVH

7RUMXH H FMDMRQ =

([ FIMDMRQ FDVH

([ FIMDMRQ FDVH

([ FIMDMRQ FDVH

([ FIMDMRQ FDVH

7RUMXH H FMMRQ =

5X®V IRUFODWILLFDUWRQ 6KISV?2 ' 19 58 6+,3 3W &K ( GMRQ - X0 3DJH

&ROG FOLPDWH
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_'
=)
(%]
(=]
o
X
=3
& &t = &t = ( 3
Qs
([ FMDWRQ FDWH 2
3
([ FMDMRQ FDWH (ED,
L s
([ FIMDMRQ FDVH -
© 3
( [ FMIMRQ FDWH %
-
7KH GHW Q VRUTXH IRUVIKH [LHTXHQR GRP DIQ H[ FIMPARQ FDVH VKD@EH REVIIOHG XVIQJ iKH IRWP XM ; =
[%]
, % ¢

— n e
Qpeak_Qemax+Qvib+(QmaquO)Tt+Qrf1+Qrf2 >NirP@ 7’ Py
QD
o3 B
ZKHUH >
<
..fg P D[ IP XP SURSH@ULFH VRUI' XH DWMKH FROVIGHUHG RSHUIDMRQDOVSHHG % 3
“y PHDQ VWDWLF WRUTXH FFOHMILFLHQW IURP QO é_)
"W ILUVW EODGH RUGHU WRUVLRQDO UHVSRQVH IURP WKH IUHTXHQF\ GRPD%'

"y VHFRQG EODGH RUGHU WRUVLRQDO UHVSRQVH IURP WKH IUHTXHQF\ GRPDL

.1 VKH SUP H P RYHUP Df IP XP VRUI'XH

tofslVORWNQRZQ MWVKD@EH VINHQ DV J LYHQ 1Q 7DE®

YDXHV VKDO@EH VFDGBIG VR VKH VKD WLRVIMIRQDOVSHHG IRUWH FRP SRQHQWQ TXHWIRQ

*XLGDQFH

7KHDIP Rl WP H GRP DIQ VRU/RQDOYLEWDVRQ VIP XOMRQV LV VR HWIP DV ViKH H[ WHP H VRUARQDOMRDG | RUVKH VKISV
@HVSDQ 7KH VIP XOMRQ P RGHOFDQ EH VINHQ [LRP  ViKH QRUP DOOXP SHG P DW HIWIE VRURQDOYLEUDMRQ P RGHO

IRU WRUVLRQDO YLEUDWLRQ FDOFXODWLRQ

LOFXGIQJ GDP SIQJ ) RUD WP H GRP DIQ DQDOWY VKH P RGHOVKRX@ LOFXGH VKH LFH H FIVIDVMRQ DWWKH SURSHIIU

RVIKHU UHBIYDQWH] FIMPRQV DQG ViKH P HDQ VRUTXHV SLRYIGHG E\ ViKH SUP H P RYHUDQG K\ GLRG\ QDP IF P HDQ

VRUTXH 1Q WH SURSH@MIU 7KH FDBEX@MRQV VKRX@ FRYHU YDUDVMRQ Rl SKDVH EHVE HHQ WWH LFH H| FIVDMRQ DQG SUP H
P RYHUH FMDMRQ 7KLV IV H WHP HO LHBIYDQWWR SLRSXMIRQ MOHV Z MK GLLHARD GUYHQ FRP EXWIRQ HQIIQHV 71P H
GRPDLQ FDOFXODWLRQV VKDOO EH FDOFXODWHG

VR WDWWKH UHVRQDQWYLELDVMRQ UHVSRQVHV FDQ EH REVIDIOHG
) RUILHTXHQR GRP DIQ FDEX@MRQV VKH BRDG VKRX@ EH HWIP DG DV D ) RXUHU FRP SRQHQWDQDOMY RI VKH

FRQWLQXRXV VHTXHQFH RI

IRUH FIMDARQ

KDOI VLQH ORDG VHTXHQFHV

7KH FDEXOMRQ VKRX@ FRYHUWH HQWH UHGYDQWRVMRQDOVSHHG DQI H DQG WKH VIP XOMRQ Rl LHVSRQVHY DW
VRUARQDOYLEUDVRQ LHVRQDQFHV

%ODGH IDLOXUH ORDG

%HQGLQJ IR FH

7KH XOWLPDWH ORDG UHVXOWLQJ

IURP EODGH

$00 WRUTXH

IRU WKH 0&5 FRQGLWLRQ 0&5 E

JLUVW DQG VHFRQG EO

0

o]

aq [[eys ueHNQLISIP JayuNy ON "92-€0-9202 POPEOIYAOE,

DG F

"ape

IDLOXUH DV D UHVXOW RI SODVWLF E
FDEXOWAG XMIQJ WH IRWP X@ EHBZ RUDOAWDWYHO E\ P HDQV RI DQ DSSWRSUDW WAUHW DQDOVY  LHI BIFVJ
ViKH QRQ @OHDU SOWAF P DVAUDOEHKDYIRXURI VWKH DFVDOEMGH , Q VXFK D FDVH WH E@GH IDIXWH DUHD P D\ EH

RXWVLGH WKH URRW VHFWLRQ 7KH XOWLPDWH ORDG LV DVVXPH®GXRQEKH DFWLQJ R
Z HDNHW\GILHPRQ Rl ViKH E®GH
$ E@GH LV UHJ DUGHG DV KDYIQJ 1DIBIG LI VH WS 1V EHQWQUR DQ RIIVHWSRVMRQ E\ P RUH VKDQ Rl ViKH
SURSHOOHU GLDPHWHU
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ZKHUH

Oref = 0.6 09, + 04 - g, >0 3D@
1x PIQP XP XOAP DVW VMIQVIG! WUHQI WK VR EH VSHFULIHG RQWH GUDZIQ) DQG1  PLQLPXP \LHOG RU
WUHQI W VR EH VSHFLIHG RQ WH GWDZ 1lQJ  DWH LHSIHVHQWWYH YDOXHV |RUWH E@GH P DVAUDO

F WD Q GDWH WHVSHRYHO VKH DRWXDOFKRUG GIQIVK P O] IP XP  VKIENQHW DQG WGIXV Rl VKH R @QGUFDOLRRW
VHAMRQ Rl VWWH E@GH Z KIFK IV V(H Z HDNHWWHFWRQ RXWIGH VKH LRRW LABWW SIFD@ ®RFDVWMG DWMKH SRIQWZ KHUWH
WKH ILOOHW WHUPLQDWHY DW WKH EODGH SURILOH

6SLQGOH WRMETXH

7KH PD[LPXP VSLQGOH WRUTXH GXH WR D EODGH IVKDGOH B RIHGNBEWL QB ® W7 K
FDXVHV E@GH | DIXWH WSIFD@ WHGXFHY Z KHQ P RYLQJ 1LRP  ViKH SLRSHM@IU FHOQWH VRRZ DUGV VKH GIDGLQJ DQG WL
HGIHV $WD FHUMIQ GMBQFH ILRP VKH E@GH FHOWH Rl LRVEMRQ VKH P D] [P XP  VSIQG®!I VRUINXH Z LORFFXU 7KLY
PO P XP VSIQGB! VRUN XH VKD@EH GHILOHG E\ DQ DSSURSUDW WUHW DQDOMY RUE\ XMQJ WWH HTXDMRQ J LYHQ
EH®RZ

Qsex = maX(CLEO.S; O'BCTEO.S)CspexFex >N1P@

ZKHUH

Coper = CopCrex = 07(1— (452)°)

spex sp~fex

o QRQ GIP HOMIRQDOSDIDP HVIAU DFFRXQMQJ |RUVKH VSIQG®! DUP

3 QRQ GIP HOVIRQDOSDWDP HVAUVINIQJ  DFFRXQWRI VKH LHGXFRQ RI VMH E@GH 1 DIXIH |RUFH DWMKH GRFDVIRQ
RI WKH PD[LPXP VSLQGOH WRUTXH

vi~ OHDGLQJ HGJH SRUWLRQ RI WKH®¥KRUG OHQJWK DW
vi~ WDIMJ HGIH SRUARQ RI VMH FKRUWG GIQOW DW 5

1o 15 WVEHBZ DYDOXHR ~ VKD@EH XVHG IRU ' 45

) L J X U HIXWADWAV VH VSIOGB! VRUTXH YDXHY GXH VR E@GH 1 DLOXIIH GRDGY DFLRW VKH HQWLH FKRUG B1QJ VK
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JLIXUH 6FKHPDWLF ILJXUH VKRZLQJ D EODGH IDLOXUH ORDG DQG WKH UHODWHGgV:!
0

IRUFH DFWV DW D GLIIHUHQW ORFDWLRQ RQ WK FKRUG OLQH DW UDGLXYV g
o
c
g.
=}
'"HVLJQ z
g
'"HVLJQ SULQFLSOH 3
7KH WHQIWK Rl VKH SURSXMRQ @QH VKD@EH GHWLI QHG DFFRUGLQJ VR VIKH S\ LDP 1G VWWHQI WK SUQFIS®! 7KLV P HDQV g8
WDWWKH RW Rl VKH SURSHIBIUEMGH VKD@QRWFDXVH DQ\ VLI QULFDQWGDP DI H VR RVIKHU SURSHTIU VKDIVKIOH '
FRPSRQHQWV
3URSHOOHU EODGHYV
* HQHWDO
7KH YDOXHV Rl ViKH SDUDP HVALY 1Q WH 1RWP X@H 1Q VKLY VHPARQ VKD@EH J LYHQ LQ WKH XQIW VKRZ Q LQ WKH A P ERO
OLVW
&DOFXODWLRQ RI EODGH VWUHVVHV
7KH E®GH VWWHWHV VKD@EH FDEXOWAG | RUVKH GHVLI Q GRDGV J LYHQ 1Q > @)LQLWH HOHPHQW DQDO\VLV Vi
XVHG | RUMUHW DQDO WY | RUVKH 1 LQDODSSURYDOR! D@SWRSHMY 7KH IRGRZ LQJ VIP SAIHG IRWP X@H FDQ EH XVHG
IRUHWIP DAQJ ViKH E®GH VWWWHWHV | RUD@SIRSHWIL DWWH LRRWDLHD U 5 5RRWDUHD GIP HQVIRQV EDVHG

RQ WH IRWP X@ EH®Z FDQ EH DFFHSWIG HYHQ U VKH ) (0 DQDOWY Z RX@ WKRZ  J LHDVAU WAHWHY DWMKH LRRWDUHD
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w LDVIR Rl DPWDOVWHW VIR VWHW REVDLOHG [LRP EHDP  HTXDMRQ , | ViKH DFVWXDOYDOXH LV QRWDYDIDE®! &
VKD@EH VINHQ DV

U5 5 ) IRUIHOWYH WDGIXV U5
Ye RY, ZKIFKHYHUKDV WWH J UHDWAMADEVROWVH YDOH

$ FFHSVRELOV FUVMURQ
7KH IROORZLQJ FULWHULRQ IRU FDOFXODWHG EODGH VWUHVVHYV VKDOO EH
UrefZ
st

ZKHU KR WY WH FDEXOWG WUHW |RUWH GHVLIQ &DG ,1 ) (0 DQDOWY LV XVHG 1Q HWMP DWJ VKH WHWHY  YRQ
OLVHV VWUHVVHY VKDOO EH XVHG

1y LV WKH UHIHUHQFH VWUHVYV GHILQHG DV

=13

1uHI 1x RU
lym 1 1x
Z KIFKHYHULY ®Z HU

) DWW XH GHVLJ Q RI SLIRSH@IU E@GHV

7KH IDWLJXH GHVLJQ RI WKH SURSHOOHU EODGH LV EDVHG RQ DQ HVWLPDWHG O

WKIS DQGWH 6 1 FXUYH IRUVKH E@GH P DWUDO $ Q HT XLYDBIQWMAHW VIKDWSIRGXFHV VWH VDP H 1DV XH GDP DJH
DV WH H SHRWMG RDG GMMEXWRQ VKDOEH FDEXOWG DQG VIKH DFFHSVRELOW FUVAURQ |RUIDWI XH VKD@EH | XOLABIG
DVJILYHQ IQ > @7KH HTXLYDGIQWWUHW LV QRWP D@ HG IRU R Felv

) RUP DWUDY Z W DVER V®RSH 61 FXWH WH)LJXUH IDWLJXH FDOFXODWLRQV LQ DFFRUGDQFH

DUH QRW UHTXLUHG LI WKH IROORZLQJ FULWHULRQ LV IXOILOOHG

B B
2 3
aexp = Bl ’ GrefZ ) log(Nice)
ZKHUH WbKEPEo DQ @& FRHIIFHQW IRURSHQ DQG GXFWIG SLRSH@IV/ DUH JLYHQ LQ 7DEGI

7TDEOH 9DOXHV RI FRHWL EL 1BQ WV

&RHIILFLHQW 2SHQ SURSHOOHU 'XFWHG SURSHOOHU

%

%

%

) RUFDEXOWRQ Rl HTXLYDOIWWAHW VE R WSHV RI 61 FXUrHV DUH DYDIDE®H

VLR VBSH 61 FXUfH VB&SHV DQG WHH)LJIXUH
RQH VBSH 61 FXUWH WH V®SH FDQ EH FKRWHQ WHH)LJXUH

TKHWSHRI WH61 FXUH VKD@EH VHOIFWAG VR FRUHVSRQG VR WWH P DVWAUDOSIRSHUAHY RI WWH EDGH ,1 61 FXWrH
LV QRWNQRZ Q VKH VE R VRSH 61 FXUYH VKDOEH XVHG

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
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JLIXUH 7ZR VORSH 6 1 FXUYH

3DUV &KDSWU 6 HFVIRQ
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JLIXUH &RQVWDQW VORSH 6 1 FXUYH
(TXLYDOHQW IDWLJXH VWUHVYV

7KH HTXLYD®IQW DWW XH WAHW |RU VWWHW R FBV Z KIFK SIRGXFHV VIKH VDP H DWW XH GDP DI H DV VKH ®DG
GIMWMEXVRQ IRUWH VHWYIFH @H Rl WW(H WKIS IV

Gfat =p (aice)max

ZKHUH

(o-ice)max =05- [(Gice)f max (aice)b max]

P<.¢.f§ P HDQ YD&XH Rl V{H SUQFLISDOWMHW DP SOMXGHY LHVXOQJ |LRP GHVLI Q IRWZ DUG DQG EDFNZ DUG
EODGH IRUFHY DW WKH ORFDWLRQ EHLQJ VWXGLHG

Ri- o fs SUQASDOWAMHW WHVXOWJ [LRP IR DUG ®RDG
Ri, < f5 SUQFISDOWAHW IHVXGWQJ |WRP  EDFNZ DUG BRDG

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
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,Q FDOFXODWERE FORDG FDVH DQG ORDG FDVH RU FDVH DQG FDVH DUH
Lrn po; DQGLele pp[FDEXOMRQV /RDGFDVH LV H FOXGHG ILRP  VKH | DWJ XH DQDOWY

Q

&DOFXODWLRQ RITSIRWUDWAR WORSH 6 1 FXUYH %
7KH sDlbbP WUl UHODWHYV WKH PD[LPXP LFH ORDG WR WKH GLVWULEXWLRQ RI LFH ORDPG
IRUPXOD
%
c C C
— 2 3 4
p=C1 () .~ 0p " 108(Ny) )
)
ZKHUH X
o
afl =VYer VY2 Yy Vi~ aexp
@W UHGXFWLRQ IDFWRU IRU VFDWWHU HIIHFW HTXDO WR RQH VWDQGDUG G§Y D\
@X WHGXPARQ | DRVRU | RUVWWWSHFIP HQ VI H HITHFW o™
@ LHGXPRQ | DRVRUIRU YDUDE® DP S@QMXGH RDAQJ
@ UHGXFWLRQ IDFWRU IRU PHDQ VWUHVYV
Pié' PHDQ IDWLJXH VWUHQJWK RI WKH EB BBYNR FDIXVHHQ VHDZDVEW

7KH IRGRZ IQJ YDXHV VKD@EH XVHG | RUWH UHGXPRQ | DFVRWY LI DRDOYDXHV DLIH QRAWDYDIDE®T @ @ @

@ DQ®@

7KH FRHIILRBLHQVWY DQ& DHJILYHQIQ 7DE®  7KH DSSIEDE®I (DQIHRI 1, rJ RU FDOF XiOIDW L Q J
" 1LEH

7DEOH 3DUDPHWHUWHWHUPLQDWLRQ

&RHIILFLHQW 2SHQ SURSHOOHU 1R]JOH SURSHOOHU

&
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&
&
&

&DOFXODWLRQ RITSIRWDPRIQGMWD QW VORSH 6 1 FXUYH

) RUP DVAUDY Z MK D FROWBQUWV®RSH 6 1 FXUWH VHH)LIJXUH WKH IDFWIRDOO EH FDOFXODWHG XVLQJ W
IROORZLQJ IRUPXOD

b= (GNN#;Q)% - (n(V,)

Z K H UNHLV VKH VKDSH SDWDP HVAURI VKH @ HEX@GMWMEXWRQ N IRU GXFWHG SURSMOOHURWD QG
RSHQ SURSHOOHUV

-1
k

15 LV WH WHHWHQFH QXP EHURI ®&DG R FGV

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
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7KH DSSTFDE®! (IDQIHRI 1, rJRU FDOFXIODWLQJ 1, ¢y

9DOXXHV IRUVIKH SDUDP HWU* DUH JLYHQ IQ 7DE®  / IQHDULQWLBROMRQ P D\ EH XVHG VR FDEX@WA iKH *  YDOH
IRU RWRK N UDVRV WKDQ JLYHQ LQ 7DE®

7DEOH 9DOXH RI WKH SBEBURBHWHWHBPHQWDWLRV

P N * P N * P N *

3DV &KDSWU 6 HRARQ

$ FFHSVREIONV FUMMURQ |RUIDWI XH
7KH HTXLYDGIQW DI XH WAUHW DWDO®&RFDURQY RQ VKH E@GH VKD@I XOIOVKH |RT@RZ 1lQJ DFFHSVIDELOW FUMAURQ

g
J 55
Ufat_'

ZKHUH
O-fl=ysl'y£2'yv'ym'aexp

@w UHGXFWLRQ IDFWRU IRU VFDWWHU HIIHFW HTXDO WR RQH VWDQGDUG GHYED!

@ LHGXPURQ | DFVRUIRUVMWSHFIP HQ V] H HIIHRW

@ LHGXPMRQ | DFVRUIRU YDUDE®! DP SOXGH RDGLQJ

@ UHGXFWLRQ IDFWRU IRU PHDQ VWUHVYV

Pro PHDQ IDWLJXH VWUHQJWK RI WKH E® BBVMR FOIDUHLQ VHDZDVEUN

7KH IRTGRZ 1QJ YDXHV VKD@EH XVHG | RUWH UHGXFURQ I DFVRUY LI DRDOYDOXXHV DLH QRWDYDIDE® @ @ @

@ DQ®&@

3URSHOOHU ERVV DQG &3 PHFKDQLVP
7KH EODGH EROWV WKH &3 PHFKDQLVP WKH SURSHOOHU ERVV DQG WKH ILWWLQJ |
VKDOO EH GHVLJQHG WR ZLWKVWDQG WKH PD[LPXP DQG |DWLJERAKIGWWMVIQPVRRDGY D\
DJ DIQWM IH@GIQ) VKD@EH JIHDWUVKDQ ~ DQG VKDVWDJ DIQWWM DV XH J UHDWMAUVKDQ ,Q DGGMRQ VKH VDIHW

IDFWRU IRU ORDGV UHVXOWLQJ IURP ORVV Rl WKH SURSHOOHU EODGH @NKRXOIK SOL
EH JUHDWHU WKDQ DJDLQVW \LHOGLQJ

‘apew aq |[eys uonnquisp Jayuni oN ‘92-£0-9202 papeojumoq "Ajuo JawjAy uebeay Ag asn o} papuaiul SI uawnaop ayi jo Adod siy

URSXOVLRQ VKDIW OLQH

* HQHDO
7KH VKDIWV DQG VKDIWLQJ FRPSRQHQWYV VXFK DV WKH WKUXVW DQG VWHUQ WXEH
VHDOQUV  VKD@EH GHVLJ QHG VR Z IMWIQG VIKH SLRSHEBIU LFH LQVALDFRQ DGV DV JLYHQIQ > @7KH VDIHW

| DFVRUVKD@EH DWBDWY DI DIQWM IHGIQU IRUH WHP H RSHIDWRQDOBDGY  |RUIDWI XH BRDGV DQG

DIJDLQVW \LHOGLQJ IRU WKH EODGH IDLOXUH ORDG

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
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6KDIWV DQG VKDIWLQJ FRPSRQHQWYV

7KH XOWLPDWH ORDG UHVXOWLQJ IURP WRWHBO EG@&BODLORWHFDXVEHHILKQGGL

DQG VKDIWFRP SROHOQW 7KH GRDGIQJ VKD@FROMMARI VKH FRP ELOHG D[ IDO EHQGIQJ  DQG VRUARQ ®RDGV  Z KHUIHYHU
VKLY IV VI QULFDQW 7KH P LOIP XP  VDIHW | DFVIRU DJ DIOVWM IH@LQJ VKD@EH

$JLPXWKLQJ PDLQ SURSXOVRUV

'"HVLIQ SULQFLSOH

, Q DGGMRQ VR VIKH DERYH UHTXLLHP HQW |RU SIRSH@UEMGH GIP HMIRQIQJ D] P XWKIQJ UKW/ VKD@EH

IRUEHQGIQJ DQG VRUIMRQDOWAHWHY

GHVLI QHG IRUVKUIXWHUERG\  LIFH LOWIDPMRQ DGV / RDG |RWP X@H DWH JLYHQ |IRUHWIP DMQJ RQFH 1Q D @HWP H
H WHP H ®DGV RQ VKH WAIKX\WHMUERG\  EDVHG RQ VKH HWIP DVWG LFH FRQGIMRQ DQG VKIS RSHUDURQDOSDUDP HVALY/
7Z R P DIQ L[FH ®DG VFHQDURV KDYH EHHQ VHBIFWAG | RUGHILQIQI WWH H WHP H LFH DGV ( [ DP S®V RI DGV DWH
I@OVMDWG IQ) LI X UH ,Q DGGMRQ EMGH RUGHUWUKNWMUERG!  YIEUDMRQ UHVSRQVHV P D' EH HWIP DWAG IRU

SIRSHBIUH] FMIMRQ  7KH IRERZ IQJ DG VFHQDUR WSHV DUH FROMGHHG

LFH EORFN LPSDFW RQ WKH WKUXVWHU ERG\ RU SURSHOOHU KXE

VKUXWWHU SHOHWDMRQ LOVR DQ LFH UGJ H WDWKDV D VIKLFN FRQVRIGDWAG @\ HU
YIELDVRY  UHVSRQVH RI VIKH VIKUXWWIAU DWEMGH RUGHU | UHTXHQR

waler "ﬂ&

2 |

PhasrarL _
= \ Ship movement Vgy,
Gg_% )

alb

<7

Impact on thruster body

JLIXUH

7KH VWHHULQJ PHFKDQLVP WKH ILWWLQJ RI WKH XQLW DQG WKH ERG\ RI WKH W
VWH SOWIF EHQGIQJ RI D E@GH Z MKRXWGDP DIH 7KH &W RI D E@GH VKDO@EH VINHQ LOVR DFFRXQW RUVKH

water line
P

<_ Ship movement Vg,

Q
Qg m. !_
S
=7

Impact on propeller hub

([DPSOHV RI ORDG VFHQDULR W\SHYV

Thruster penetration into the ice
ridge

SUIRSHOIU E@GH RUHQVIMRQ FDXVIQJ WH P D[ IP XP  BRDG RQ VH FRP SROHQWEHLQ) WXGIHG 7RS GRZ Q E®GH
RUHQVDMRQ WSLIFD@® SOFHV WKH P D[ IP XP  EHQGIQJ ®RDGV RQ VKH WUKWHU ERG\

(( WUHPH LFH LPSDFW ORDGV

© KHQ VIKH VKIS 1V RSHIDWIG LQ LFH FRQGIMRQV IFH EGFNV IRUP HG 1Q FKDQQHOMGH Z D@ RUILRP VKH UGIH

FROVRIGDWAG @\ HUP D\ [P SDPWRQ VIKH WUKMWMUERG\  DQG WH SIRSHEBIUKXE ([ SRVXUH VR LFH P SDPWLY YHU
P XFK GHSHQGHQWRQ WH VKIS M] H DQG VKIS KX@GHWIQ DV Z HODV VIKH BRFDARQ RI WH VKUMU 7 KH FRQUDFW
IRUFH ZLOO JURZ LQ WHUPV Rl WKUXVWHU LFH FRQWDFW XQWLO WKH LFH EORFN UH

L
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7KH WKUXVWHU VKDOO ZLWKVWDQG WKH ORDGY RFFXUULQJDEGHQLWEBIF&HVR QQW.KH] [

WMXWHUERG! Z KHQ VKH KIS LV VD) DWD W SIFDOIFH RSHIDWQJ  VSHHG / RDG FDVHV IRULP SDRWEBRDGY DUH J LYHQ

7KH FRQWDFW JHRPHWU\ LV HVYWLPDWHG WR EH KHPLVSKHULFDO LQ VKDSH
GUIHW ILRP WH WVKDSH Rl VKH KHP LVSKHWH D VSKHWH WDGIXV VKDOEH HWMP DVAG VR VADWWH J LRZ VIK RI ViKH
FRQVIDFWDUHD DV D IXQFVIRQ RI SHOHWDWRQ RI IFH FRUHVSRQGV DV FRVHO DV SRWE®! VR ViKH DRADOJ HRP HWIFDO

L YDE®

VKDSH SHOHWDMRQ
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7DEOH /IRDG FDVHV IRU D]JLPXWKLQJ WKUXVWHU LFH LPSDFW ORDGV
JRUHH /IRDGHG DUHD ,OOXVWUDWLRQ
/IRDG FDVH 7 D JwiL 8QLIRUP GLVWULEXWHG ORDG RU

6\ P P HWIF BRQU WXGIQDO
LFH LPSDFW RQ Wi

XQLIRUP SUHVVXUH
UXVWRESOLHG VIPPHWULR
LPSDFW DUHD

Ship movement Vghip

water line
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Ship movement Vg,

/IRDG FDVH 7 E

1RQ V\PPHWULF
ORQJLWXGLQDO LH
WKUXVWHU

8QLIRUP GLVWULEXW
XQLIRUP SUHVVXUH

LBSWORA G RQ WKH RV
WKH LPSDFW DUHD
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HG ORDG RU
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waler fine Ship movement V,
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/IRDG FDVH 7 F Jwi | 8QLIRUP GLVWULEXWHG ORDG RU
ORQJLWXGLQDO LRH LP$BPWORGC RQ WKH LP —
QR]]OH &RQWDFW DUHD LV H :
QR]JOH WKLFQHWYH
FRQWDFW Kelddd KW
\
/IRDG FDVH 7 D Jwi | 8QLIRUP GLVWULEXWHG ORDG RU

6\ P P HWIF BRQJ MKGIQDO
LFH LPSDFW RQ SU
KXE

XQLIRUP SUHVVXUH
RSHA®PFOLHG VIPPHWULHR
LPSDFW DUHD
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YRUAH /RDGHG DUHD ,OOXVWUDWLRQ
/IRDG FDVH 7 E 8QLIRUP GLVWULEXWHG ORDG RU
1RQ VIPPHWULF R)wi XQLIRUP SUHVVXUH
ORQJLWXGLQDO LAH LP$BPWORH G RQ WKH RW

SURSHOOHU KXE

WKH LPSDFW DUHD

~

I iyt Ship movement Vgnp
/ V.

i o — ) T
RN . T ©
= (% i = 0
(7))
O
/RDG FDVH 7 D JwL | 8QLIRUP GLVWULEXWHG ORDG RU 7’
6\P P HWIE QVLDOEH XQLIRUP SUHVVXUH | o
LPSDFW RQ WKUXVWHU ERESOLHG VIPPHWULR AR~
LPSDFW DUHD - g T
/ V — 7——\\
i o= {_%Z Qf:_;j}‘ QO
e ] o™
/IRDG FDVH 7 E JwL | 8QLIRUP GLVWULEXWHG ORDG RU
1RO WA P P HMF WLDOIFH XQLIRUP SUHVVXUH
LPSDFW RQ WKUXVWHU ERBEIOLHG RQ WKH LPJ wee .

RU QR]]OH

1R]] ® FROMPMDGIXV 5 W R
VDNHQ [LRP VKH QR] ] ®1 BIQI VK
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Ship movement Vg,
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Ship movement Vgji

7KH IFH [P SDFWFRQVIDFWERDG VKDOEH FDBEXOWAG XMIQJ VKH IRWP X@ EH®Z  7KH UHDVAG SDUWDP HVIAU YDXHV DUH

JLYHQ LQ 7DE®1 7KH GHVI Q RSHWDWRQ VSHHG 1Q LIFH FDQ EH GHUYHG ILRP  7DE® D Q @E® RU WKH VKLS
1Q TXHWIRQ DRVXDOGHWL] Q RSHUIDVIRQ VSHHG 1Q IFH FDQ EH XVHG 7 KH GRQJ WXGLODOIP SDFVWSHHG LQ 7DE®! DQG
7DE® WHIHW VR WKH [P SDRPMQ WWKH VKUKXWAUY P DIQ RSHIDMRQDOGILHRFMRQ ) RUSX@J SURSHMHU FRQI LI XUDMRQ

VH GQJI IMXGIQDOIP SDFWWSHHG LV XVHG IRURDG FDVH 7 IP SDFWRQ KXE  DQG IRUWKH SXWKIQJ SURSH@IU XQW VKH

RQI WXGOQDOIP SDRWSHHG LV XVHG IRURDG FDWH 7 [P SDFWRQ VWLXWMUHQG FDS ) RUVKH RSSRVIVM GILHFVRQ  VKH

P SDFWVSHHG |RUWDQVYHUMH LP SDRMY DSSTHG
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P SDAIQJ SDUWSKHWH WIDGXV VWH)LJXUH >P @
* LFH EORFN PDVV >NJ@
. VKLS VSHHG DW WLPH RI FRQWDFW >P V@

G\QDPLF PDJQLILFDWLRQ IDFWRU IRU LPSDFW ORDGV

& o, VKD@EH VIDNHQ ILRP 7DE®

LI XQNQRZQ

JLIXUH 'LPHQVLRQV XWBHG IRU

) RULP SDFW RQ QRQ KHP LVSKHUFDODUHDV VXFK DV IP SDPWRQ WWH QR] ] ®  VKH HT XLYDBIQWP SDRWSKHUH LDGIXV

VKDO@EH HWMIP DVAG XVIQJ VKH HT XDVWIRQ EH®&Z

R

ceq

. WK H5E 1V I UIHDVAUVKDQ WH LFH EGRFN VKIENQHW VKH WDAIXYV LV VMWMR KDO RI VKH LFH EGFN VKIENQHW ) RU
WH P SDFWRQ VKH WVAIXWUMGH WH SRG ERG\  GIDP HWAU FDQ EH XVHG DV D EDMV |RUGHWLP 1QIQJ WH WDGIXV ) RU

=\/% >P@

WH P SDFAVRQ VKH SLIRSH@IUKXE VKH KXE GIDP HVAU FDQ EH XVHG DV D EDVV IRUVKH WDGIXV

3DV &KDSWU 6 HRARQ
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7DEOH 3DUDPHWHU YDOXHV IRU LFH GLPHQVLRQV DQG G\QDPLF PDJQLILFDWLR
,FH $)
DOGFH JFH $ JFH % FH &

7TKLFNQHVV RI WKH GHVLJQ LFH EORFN|LPSDFWLQJ WKUXVWHU

RI+Lpy>P@

(IWUHPH LFH EORP Ne PDNVM®

&, LI QRW NQRZQ

7DEOH ,PSDFW VSHHGV IRU DIW FHQWHUOLQH WKUXVWHU >P V@

$IW FHQWUHOLQH WKUXVWH FH $) FH $ FH % FH &

l5QGFH $ ' ' '

/ RQIWXGIODOIP SDRWMQ P DIQ RSHIDARQDOGILHPRQ

/ RQIWXGIODOIP SDRMQ LHYHUAQ) GILHPARQ  SXVKIQ) XQIW

SURSHMIUKXE RUSX@QRJ XQWFRYHUHQG FDS P SDFW
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$IW FHOWUHOLQH WKUXVWH L&)’(;:GHFHSB)SS FH $ FH % FH & o
7WDQVYHU/DOLP SDFWQ ERZ 1 IUMRSHUDARQ
7WDQVYHUVDOLP SDPWMQ WHLD | LUMRSHIDMRQ  GRXE®!
DFWLQJ VKLS
7DEOH ,PSDFW VSHHGV IRU DIW ZLQJ ERZ FHQWHUOLQH DQG ERZ ZLQJ WKU U
\ $V\)/
$IW ZLQJ ERZ FHQWUHOLQH DQG ERZ 21 .QJ WKUXVVFHU $ FH % FH &

/ RQIIWXGIQDOIP SDRWQ P DIQ RSHUIDARQDOGILHPARQ

/ RQIMKGIQDOIP SDFWQ LHYHUAQI GILHPIRQ  SXVKIQJ XQIW
SIRSHIIUKXE RUSX@Q XQWFRYHUHQG FDS P SDFW

7WDQVYHUMH LP SDFW

3DUN &KDSWALE 6 HPVR
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([ WHP H LFH RDGV RQ VMUXWHU KX@Z KHQ SHOHWDWQJ DQ LFH UG H
, QLR FRQGIMRQV KISV WSIFD® RSHUDWA 1Q LFH FKDQOHY : KHQ SDWIQJ RWHUWKISV KISV P D\ EH VXENHFW
VR DGV FDXVHG E\  WKHLUVIKUXMVALY SHOHWDVWQ) LFH FKDQQHOZ DAY 7KHUH 1V XVXDA@ D FRQVRAGDWAG @\ HU DWWKH
LFH VXUDFH EH@RZ Z KIFK VKH LEFH EGRFNV DUH ®RVH |, Q DGGIMRQ  VIKH VIKUKVAUP D\ SHOHWDW LFH UG HV Z KHQ
EDFNIQJ) 6 XFK D VIVWDVRQ LV ANHO IQWHFDVHRI ,FH $ ) DQGFH $ VKISV IQ SDUAFX@U EHFDXVH WH\
P D\ RSHUDWM LOGHSHQGHQWD LOQ G LFXOMFH FRQGIMRQV + RZ HYHU ViKH VKUKV 1Q VKISV Z IMK BRZ HULFH FIMWHV
P D\ DOR KDYH VR Z IMOAWBQG VXFK D VIMKDMRQ EXWDWD UHP DUNDE® ®&RZ HUKLS VSHHG

,Q WKLY (RDG VFHQDUR  VIKH VKIS LV SHOHWDVMQJ D UG H 1Q VIKUXWIHAU I LUMP RGH Z MK DQ LQMDOVSHHG 7KLY VIVWKDVRQ
RFFXW/ Z KHQ D VKLS Z VK D VKUXVWIUDWVKH ERZ P RYHV IRWZ DUG RUD VKLS Z VK D VUKWIU DWIAD P RYHV 1Q
EDFNIQJ P RGH 7KHP D[ IP XP ®DG GXUQJ VXFK DQ HYHQWY FROVGHUHG VKH H WHP H ®DG $Q HYHQWR! WKLV NIQG
WSLFD® MW VHYHDOVHFRQGY GXH VR Z KIFK VKH G\ QDP LF P DJ QULFDVRQ IV FRQVIGHUHG QHI @ LE®! DQG LV QRW
VDNHQ LOVR DFFRXQW

7KH ORDG PDJQLWXGH VKDOO EH HVWLPDWHG VBAE® W K M VORD GNKHY H ¥ X\DRRLZRR LIGU W B H
EH®Z 7KH SDUDP HWUYDXHV |RUFDBEX@MRQV DIH JLYHQ IQ 7DE®I D Q @GDE®! 7KH ORDGV VKDOO EH DSSO|
DV XQURWP GMMEXWG BRDG RUXQURWP  SUHWXUH RYHUVIKH VIKUXMUVXUDFH 7 KH GHVLI Q RSHUDVRQ VSHHG LQ LFH
PD\ EHGHUYHGIWRP 7DE®I RUDE®  $OMUDDAYHO VKH DPWDOGHWLI Q RSHUDMRQ VSHHG LQ IFH Rl WKH VKIS
1Q TXHWIRQ P D\ EH XVHG

"apeuw aq |eys
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7TDEOH /IRDG FDVHV IRU ULGJH LFH ORD

GV

JRUHRH /IRDGHG DUHD

,OOXVWUDWLRQ

/IRDG FDVH 7 D

6\ P P HWIF BRQU WXGIQDO
UGIH SHOHWDVMRQ GDGV

Jwu 8QLIRUP GLVWULEXW
XQLIRUP SUHVVXUH
DSSOLHG V\PPHWULH
LPSDFW DUHD

HG ORDG RU

Ship movement Vgp
water line

NSNS

Ship movement Vship
:;—»‘.F{?r'%

T

/RDG FDVH 7 E
1RQ V\PPHWULF
ORQJLWXGLQDO U
SHOHWDMRQ DGV

8QLIRUP GLVWULEXW
R)wd XQLIRUP SUHVVXUH
| GJH | DSSOLHG RQ WKH RW
WKH FRQWDFW DUHD

HG ORDG RU
\

water line
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)RUH

H /IRDGHG DUHD

,OOXVWUDWLRQ

/IRDG FDVH 7 D Ywu

6\ P P HWIF ODVALDOUGI H
SHOHWDMRQ ®RDGV IRU
GXFWHG D]JLPXWKLQJ
XQLW DQG SXVKLQJ RSH
SURSHOOHU XQLW

8QLIRUP GLVWULEXW
XQLIRUP SUHVVXUH
DSSOLHG V\PPHWULH
FRQWDFW DUHD

Q

HG ORDG RU

Ship movement Vship

water line
RYAAS

/IRDG FDVH 7 E

1RQ W P P HWIF MWALDO RDwd

UGIH SHOHWDVMRQ GDGV
IRU DOO DJLPXWKUQJ X

8QLIRUP GLVWULEXW
XQLIRUP SUHVVXUH

DSSOLHG RQ WKH RW

My# FRQWDFW DUHD

HG ORDG RU

waler line
NS

Ship movement Vgp
\/‘\

ZKHUH

. VKLS VSHHG >P

F,. =3200%H%2407* sN1@

Ve

GHWJ Q UGJIH KIFNOQHW  VKH IKLFNQHW Rl VKH FRQVROIGDWAG @\ HU LY Rl VKH VRVIDOUGI H VKLFNOHW

>P@

_ SURMHFWHG DUHD RI WKaH WKUXVWHU >P
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: KHQ FD&XOMQJ ViKH FRQVIDFADUHD | RUWWUKXWIHU UGI H LOVALDRMRQ  VIKH GRDGHG DUHD 1Q VKH YHUAFDOGILHFVRQ LV
OLPLWHG WR WKH LFH ULGJH WKILBXQHVYVY DV VKRZQ LQ

Max. Hr

h

aania

3DUWNV &KDSWU 6 HFVRQ
gpeojumoq “Ajuo Jaw|Ay ueBbeay Ag asn Joj papusiul S uaWNoop ayl Jo Adod siyL

s

J)LIXUH 6FKHPDWLF ILIJXUH VKRZLQJ WKH UHGXFWLRQ RI WKH FRQWDFW DUHD E
WKLFNQHVYV

7DEOH SDUDPHWHUV IRU FDOFXODWLQJ PD[LPXP ORDGYVY ZKHQ WKH WKUXVWHU
$IW WKUXVWHUV %RZ ILUVW RSHUDWLRQ

Ve

yFH 8 )

0,
DQGFH $ ,FH $ ,FH % ,FH &

7KIENQHW Rl VWH GHWJ Q UGJ H FRQVRIGDWAG M\ HU>P @

TRIDOWIENOHW Rl WH GFMJUQ UGIH +, >P @

, QWDOUGI H SHOHWDMRQ VSHHG  BRQJ WXKGIQDOBDGV  >P
V@

, QMDOUGI H SHOHWDWRQ VSHHG WDQVYHUH ®RDGV >P V@

euw a( [[eys UonNgLISIp Jayun) ON 'QZ-SO%ZOZ p

7DEOH 3DUDPHWHUV IRU FDOFXODWLQJ PD[LPXP ORDGV ZKHQ WKH WKUXVWHU SwHC
7TKUXVWHU ILUVW PRGH VXFK DV GRXEOH DFWLQJ VKLSV

,FH 8 )

0,
DOQGFH $ ,FH $ ,FH % ,FH &

7KIENQHW Rl WH GHWLI Q UGJ H FRQVRIGDWAG @\ HUSP @

TRVIDOWLENQHW Rl WWH GHMUJQ UGIH +, >P @

, QWDOUGIH SHOHWDVMRQ VSHHG  BRQJ IMKGIQDORDGY  >P
V@

, QMDOUGI H SHOHWDWRQ VSHHG WDQVYHUMH ®RDGV >P V@

$ FFHSVDELDN FUVMURQ | RUMIME GRDGV
7KH VWUHVVHV RQ WKH WKUXVWHU VKDOO EH FDOFXODWHG IRU WKH H[WUHPH RQFH
> @7KH QRP LODOYRQ 0 LVHV WWHWHV RQ WH VMUXWMUERG. VKD@KDYH D P LIQIP XP VDIHW P DUIIQ RI

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
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DJ DIOWMWAH \ IHG VWUHQI VK RI ViKH P DVIAUDO $WDUHDV RIE RFDOVAHW FROFHQWDVMRQY \VWUHWHVY VKD@KDYH D

P IQIP XP VDIHW P DUIQRI DJ DIQWM IHEGIQJ  7KH VBIZ LQJ EHDUQJ  EROVFRQOHPURQV DQG RIKHUFRP SROHQW
VKD@EH DE®! VR P DIQUDLQ RSHWDEIOWV Z IMRXWIQFXUIQJ GDP DJ H VIKDWUHT XILHV LHSDLUZ KHQ VXENHRAWR VIKH GRDGV
JLYHQ 1Q > @ Q6 @ XGI5QHG E\ D VDIHW IDRVRURI

7KUXMMUERG. J REDOYLELDWRQ
( YDODWQJ ViKH J REDOYLELDVRY. EHKDYIRURI VKH VKMUKXVWUERG, LV P SRUDQW UL VKH 1 LUME@GH RUGHU H[ FIMDMRQV
DUH 1Q VKH VDP H ILHTXHQR WDQIH Z MK VIKH VKUX\WWIAU J REDOP RGHV Rl YIEUDMRQ  Z KIFK RFFXUZ KHQ VKH SURSHIU
(RVDMIRQDOVSHHGV DUH 1Q ViKH KLIK SRZ HUWDQIH Rl WH SIRSXMIRQ @OH 7KLY HYDOXXDVRQ LV P DQGDVRU. DQG W
VKD@EH VKRZ Q VKDWWHLH LV HMKHU QR J GREDOI LUME@GH RUBHU UIHVRQDQFH DWKLI K. RSHUDMRQDOSURSHBIU VSHHGY
DERYH RIP D[P XP SRZHU RUWKDWAKH VWAKPWUH LV GHVLI QHG VR Z MEWIDQG YLELDVRY (RDGV GXUQJ
UHVRQDQFH DERYH RIPD[IP XP SRZHU
© KHQ HWIP DVQJ VKUXVWWIAU J GREDOQDVXUDO! LHT XHQFLHV 1Q VKH (RQJ WK GLODODQG WDQVYHUH GILHPMRQ WKH GDP SIQJ
DQG DGGHG P DW GXH VR Z DU VKD@EH VINHQ LOVR DFFRXQW , Q DGGIMRQ VR VKLY VIKH HITHPWRI VKLS DWDFKP HQW
VWLIIQHVV VKDOO EH PRGHOOHG

$ OMLDWYH GHWI Q SWRFHGXWH

6FRSH
$V DQ DOMUDWYH VR > @aQe @D FRP SIHKHOVLYH GF-MJQ WXG\ P D\ EH SHURWP HG VR ViKH VDVIM DRARQ
R WH 6 RFIHW 7KH WXG VKD@EH EDVHG RQ VWH LIFH FRQGIMRQV J LYHQ | RU Gl I HIHQWEFH FDWHV 1Q > @,W VKDOO
LOFXGH ERVK IDWI XH DQG P D[ IP XP ®DG GHWLI Q FDBXDWMRQV DQG I XDLOWKH S\ WP 1G WAMHQI WK SUQFIS®! DV JLYHQ
L @

/IRDGLQJ

3DV &KDSWU 6 HRARQ
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/JRDGV RQ WKH SURSHOOHU EODGH DQG SURSXOVLRQ V\VWHP VKDOO EH EDVHG RQ D
K\ GLRG\ QDP LF DQG LFH (RDGV
'"HVLJQ OHYHOV
7KH DQDO WY VKD@FRQILP  VKDWD@FRP SRQHQW WDQWP IMAQJ WDQGRP  RFFDVIRQDO IRUFHV  H[ FOXGLQJ. SURSHABIU
E@GH DUH QRAWXENHFVMIG VIR VWUHW BIYH® 1Q H[ FHW Rl VIKH \ LHG WUHW RI VIKH FRP SRQHQWP DWAUDO Z WK D
UHDVRQDE®! VDIHW P DUILQ
&XP XOWYH 1DV XH GDP DI H FDEXMMRQV VKD@J LYH D UIHDVRQDE®! VDIHW 1DFVRU ' XH DFFRXQUWVKD@EH VDNHQ R
P DWUDOSLRSHUAHY \WHW WDIVHYY  DQG 1DV XH HQKDQFHP HQW
$ YIELDMRQ DQDO WY VKD@EH SHURLP HG DQG GHP RQWUDWM VKDWWKH RYHWD@G\ QDP LF VA WHP LV IUHH Rl WKH
KDUP [ XOVRUARQDOUHVRQDQFHY LHVXGM 1LRP SURSHABIU LEH LQWIDPVIRQ
'HVLJQ RI VKDIW OLQH FRPSRQHQWY QRW VSHFLILFDOC

*HQHUDO

7KH IRTRZ LQJ SDUWDJI WDSK GHVFUEHV KRZ VR GHWALP LOH VFDQWIRJI'V Rl LOWALP HGIDWA VKDIW JHDW/ FRXS@QIV DQG

FLDQN VKDIW VXENHAG VR LFH RDGV ) RUMIME DQG &Z P\ F®! VRUARQDO®DG FUMMUD  ViKH SHDN DSSTFDVRQ | DRVRU
VKD@EHVDNHQ DV .55 4sppdo

) RUFRP SRQHQW Z KHUH IDWXH P D EH GIP HOMRQIQJ HJ VKDIW DQG IHGXPRQ JHDW/ FXP XMWYH | DWW XH

DQDO\WHY DUH UHTXLUHG 4ZK3PDES WKFHDERWBWUHVSRQGLQJ ORDG VSHFWUXP VKDOO EF
FRPSRQHQW RU FRQQHFWLRQ LQ TXH¥WLR@ DV GHVFULEHG LQ

*XLGDQFH QRWH
7KH VRUARQDOUHVSRQVH BRDG VSHAWKP LV DWXP HG VR IRTRZ WH VDP H VKDSH DV WH H[ FIMPMRQ &DG VSHAWXP |, | VIKH SHDN LHVSRQWH
®DG LV LHVRQDQFH LQGXFHG ViKH LHVSRQVH @RDG VSHPAKP P D\ EH HVSHFID® FROUGHUHG

HQG RI JXLGDQFH QRWH

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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6KDIWYV
6 VIDVWF VWAWHQI VK DQG | DWJ XH HYDXDVIRQ RI VKDIW VKD@EH FDUIHG RXWEDVHG RQ RQH Rl VKH P HWKRGV JLYHQ 1Q 3 W
&K 6HF > )RSOQWV ZIW ! WKH PHWKRSG &1Q VKDOO EH DSSOLHG
) RZ DUG Rl VWKH LOERDUG WMLQ VXEH VHDOWH SURSH@IUVKDIWP D\ EH HYHQ® VBSHWHG GRZ Q R WP HV WWH

UHTXLUHG GLDPHWHU IRU WKH LQWHUPHGLDWH VKDIWV FDOFXODWHG XVLQJ
KRZ HYHU QRWBIW WDQ VWH DR DOGDP HMURI VIKH LOVALP HGLDVIA WKDIW

6KDIW FRQQHFWLRQV
6KDIW FRQQHFWLRQV VKDOO EH FDOFXODBWHG&XVLHFWKBEWRULPK OB M A Q >D Q@
3W & K 6HF >$ VIHW IDRVRURI DJ DIOQWV 'if.VKDG)]EHDSSGHG » KHWH VRUM XH LV WDQVI HUHG DV
D FRP EIQDVWRQ Rl VKHDUDQG IUFVMRQ HJ TUPMRQ EROV Z IMK VKHDUSIQV DQG NH\ HG FRQOHPARQV  VKH |UFPMRQ
FROQOQHFWLRQ VKDOO ZLWKNWHIOWGFDOFXODW RGO U

*XLGDQFH QRWH
1V FRQVIGHUHG WH QXP EHURI R\ F®IV DERYH Z KIFK 1UHWIQJ WIBUMR GHYH®S RQ ViKH P DWQJ VXU DFHV
HQG RI JXLGDQFH QRWH

&RQOHFVRQV WDQWP W DOf IDORDGY GHVALP LOHG 1O > @bQe6 @URP WKH SURSHOOHU WR
EHDUQJ VKD®EH FDSDE® Rl WDQWP IWQJ LHBIYDQWEBRDGV Z IMKRXWFRQWHT XHOMDOGDP DI H

5HGXFWLRQ JHDUYV
( YDXDMRQ RI' J HDW VKD@EH FDUIHG RXWEDVHG RQ WMWH P HWKRGV JLYHQ IQ3W &K  6HF > @

'A|uoIJSLu|/(v uebeay Aq asn 10} papuaiul sﬁueumoop ayy jo Adoo siyL

3CEW &KDSWIU 6 HPVIRQ

&OXWFKHV

7KH WIDMF TUPMRQ FDSDAW Rl FXXWKHV VKD@DV D P 1IQIP XP EH v EXW QRW OHVV WIKD/QGHVFULEHG
LW &K G6HF > @

7TRUVLRQDOO\ HODVWLF FRXSOLQJV
'LWK UHIHUHDW¥H 8RR 6 HWMRURQD@ HOWIF FRXS@QJV VKD@EH FKRVHQ VR VADWWKH\  KDYH D YDOXH

e« f $ i FHHGQJ 4, FDEXDOWG IRU ®DG R\ FON 4 g 1 p VKD@QRWH FHHG 7y p o [

&UDQN VKDIWYV
) RUFLDON VKDIW 1Q GILHPWFRXS®IG GIHVHOHQIIOHV VHH3W &K 6HF > @

TKUXVWHUV IRU RWKHU SXUSRVHV WKDQ SURSXOVLR

7XQQHO WKUXVWHUV
,FH VWUHQJWKHQLQJ RI WXQQHO WKUXVWHUV LV QRW UHTXLUHG

2ZWKHU WKUXVWHUV

7KUXHALY RIKHUVKDQ SLRSXMRQ VUKL DQG WKQQHOW UKWDY/ QHHG RQ® FRP SO Z IV ViKH LHBIYDQW
UHTXLUHPH® W& B\ VKDDEH XVHG LQ IFH FRQGMRQV RUIRUDQ\  LHDVRQ EH H| SRVHG VR LFH DGV

) RUMCUCVLY VIKDWDUH QRAMQWAQGHG |RUXVH LQ LFH FRQGIMRQV VKLY Z LGEH WIVKG 1Q WH FOW FHUMLEDWA DQG RQ
WLJ QERDUGV | WG DWD@UHBYDQWP DQRHXYUQU WIQGY

7KH WHBIYDOMMKRAXIH SDUV Rl QRQ UHADRVIDE®! VIKUXWIALY VKD@EH WAHQJ WWHOHG Z IMK LHVSHRWR IFH ®RDGV
LQGHSHQGHQW Rl ZKHWKHU WKH\ DUH XVHG LQ LFH FRQGLWLRQV RU QRW

OLVFHOODQHRXV PDFKLQHU\ UHTXLUHPHQWYV

6 VDUAQJ DUDQI HP HQW

7KH FDSDHW Rl VKH DU UIHFHLYHW WKD@EH DFFRUWGIQI VR WMH LHTXILHP HOW IQ3 W &K 6HF > @

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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,1 VIKH DI UHFHLYHWY VHUYH DQ\ RWCHU SXUBRVHV VIKDQ WIBUAQJ IKH SLRSXMIRQ HQIIOH ViKH\  VKD@KDYH DGGIMRQDO f.;’
FDSDFIW VX! I LFLHQW RUVXFK SXUSRVHV o2
7KH FDSDFIW Rl WWH DIUFRP SUHWRU/ VKD@EH VXI | LELHQW RUFKDUW LQJ ViKH DIU UHFHLYHUWY 1URP DV RVSKHUE VR [X@ 8
SIHWXWIHIQRQH ~ KRXU H FHSWRUD \KIS Z M WH IFH FOWHV,FH $ ) DQGFH $ LI LWV SURSXOVERQ
HQJ LQH KDV VR EH IHYHUW/HG IRUJRIQ] DWHLR 1Q Z KIFK FDVH VIKH FRP SUHWRUY VKD@EH DE®! VR FKDU H VIKH 2
WHFHLYHW 1Q KD® DQ KRXU L =
© z
2
6 HD LOGWDQG FRRMJ Z DU WHP V -) g
o
7KH FRRIQJ Z DWUM WHP VKD@EH GHWLI QHG VR HQVXUH VXSSO Rl FRRIQJ Z DWAUZ KHQ QDYLI DMQJ LQ IFH 7KH VHD ; c
FRRIQU Z DVWMIULQBMDQG GVFKDU H IRUP DIQ DQG DX[ LGDU HQULQHV VKD@EH VR DUDQIHG WDWERFNDIH R WKP V. 77y ©
DQG WADIQHWY LV SLHYHQWG al
X
) RUWKLY SXUBRVH DWBIDMWAWRQH FRRAOQJ Z DVMAU LQBMFKHWWKD@EH DUDQJI HG DV IRGRZ V od g
>
7KH VHD LQOHW VKDOO EH VLWXDWHG QHDU WKH FHQWUH OLQH Rl WKH VKLS [EQC
EH VSHFLDOO\ VWUHQJWKHQHG o
$V D JXIGDQFH IRUGHWLI Q WKH YROP H Rl VIKH FKHWWKD@EH DERXWRQH FXELF P HWH |RUHYHU N: N s
HQJLQH RXWSXW RI WKH VKLS LQFOXGLQJ WKH RXWSXW RI WKH DX[LOLDU\ HWQJLQ

7R D@Z |RULFH DFFXP XOWRQ DERYH WH SXP S VXPARQ VWH KHL KWRI iKH VHD FKHWWKD@ORWEH GIW VWKDQ

mm215\/—
ZKHUH

. YRXP H Rl VHD FKHWADFFRUWGIQD VR VAP

7KH VXFWLRQ SLSH LQOHW VKDOO EH KpRF DWRHG VORIV R L\ I Bl UF KVHAD/D
$ SISH IRUGIVFKDU H FRRIQJ Z DVAU DARZ LQJ | X@FDSDFIW GMVFKDUIH  VKD@EH FRQQHPMG VR VIKH FKHVW

© KHWH VIKH VHD FKHWWRO(P H DQG KHLI KWWSHFLIHG IQ  DQG  DUH QRWFRP STHG Z WK WWH GLVFKDUI H VKD@

EH FRQQHFWG VR ERVK VHD FKHW $\WBIDWRQH Rl VIKH 1LLH SXP SV VKD@EH FRQOHFWMAG VR WKLY VHD FKHWARUVR
DQRVIKHU VHD FKHWAZ VK GH LFLQJ DULDQJ HP HQW

7KH DUHD RI WKH VWUXP KROHV VKDOO EH QRW OHVV WKDQ IRXU WLPHV WK

, | VKHWH DWH GLIEXGAHY 1Q P HHWQJ VKH LHTXILHP HOW Rl DQG DERYH V¥ R W D@UFKHW P D\ EH DUDQJ HG
I RUDOMLQDWOI  LOVIINH DQG GIVFKDUIH RI FRR@QJ Z DVWU 7 KH DUDQJ HP HQWDQG VIVXDVURQ RWHWZ IVH VKD@EH DV
DERYH

+HDWQJ FRY P D\ EH LOWR@IG 1Q WH XSSHU SDUARI VWKH FKHWARU FKHW

$UDQIHP HQW XMIQJ EDAWAZ DVMU IRUFRRIQI SXWBRVHV P D\ EH XVHIXODV D WIHVHUYH 1Q EDEDWVFRQGIMRQ EXW
FDQQRWEH DFFHSWAG DV D VXEVWAKWM | RUVHD LOBWFKHWV DV GHVFUEHG DERYH

"apew a( [[eys UGANGUISIP JaYLN} ON “9Z-E0-920Z PAPEOIUMO

%»DOODVW V\VWHP

$Q DUDQI HP HQWVR SUHYHQM UHH] LQJ Rl ViKH EDEDW\Z DWAU VKD@EH SLRYLGHG | RUIQVIGH EDEDVWWDQNY
@FDWAG |X@ RUSDUAD DERYHWKH /,: / DGNDFHQWR VIKH VKIS V VKHED DQG Z KIFK VKD@EH | L@BIG | RURSHDMRQ LQ
LFH FRQGLWLRQV DFF R @BRUGIY BXRERVH VIKH |RTRZ LQJ DP ELHQWAP SHUDWUHV VKDOEH VIDNHQ DV
GHVLJQ FRQGLWLRQV

2 VHD ZDWAUWAP SHIDWWH  f&
2 DIUWP SHDWWH = f&

I1HFHVVDU\ FDOFXODWLRQV VKDOO EH VXEPLWWHG

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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: KHQ D VON LV VIVKDWG SDUAD DERYHWKH /,: / DQ DU EXEE@ DUDQIHP HOQWRUD YHUAFDOKHDWOQJ FRIO
FDSDE®! Rl P DIQVIIQIQJ DQ RSHQ KR®1 1Q VKH IFH @\ HU Z IQRWP D@ EH DFFHSWAG

7KH WHTXIWHG KHDWEDDQFH FDOXOWRQV P D\ WKHQ EH RP WMIG

*XLGDQFH QRWH
, WV DWXP HG WDW EHIRUH SXP SIQJ Rl EDADW\Z DWULY FRP P HQFHG  SLRSHUIXQPARQIQJ RI BIYHOJ DXJLQJ DUDQI HP HQW LV YHULLHG
DQG DLUSLSHV DUH FKHFNHG |RUSRWIE®I ERFNDIH E\ LIFH

HQG RI JXLGDQFH QRWH

*XLGHOLQHV IRU VWUHQJIJWK DQDO\VLV RI WKH SURS
ILQLWH HOHPHQW PHWKRG

6HHSS$ IRU JXLGHOLQHYVY RQ VWUHQJWK DQDO\VLV RI WKH SURSHOOHU EODGH

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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6(&7,21 23(5%$7,216 ,1 &2/" &/,0$7( :,27(5,=("
*HQHUDO

2 ENMFWYH

7KH REMHPYH Rl ViKH DGGIMRQDOF@W QRVEMIRQ : L Q W H U L VR SLRYIGH IHTXILHP HQW |RU YHWHY LOWIQGHG IRU
VHUYLFH 1Q WWH QRUKHUD %DOAF 6 HD GXUQJ Z LOWAU RULQ DQ RWHUVHD DUHD Z VK VIP LODU FRQGIVIRQV

6FRSH

7KH VFRSH Rl WKH DGGLWLRQDQWHWDMMBERWEMM ROQFWLRQV V\VWHPV DQG HT
IRUVDIHW Rl WH YHWHO SHU/RQQHODQG ViKH HQYILRQP HQW RSHUIDWQJ LQ DGYHUH FR@ FOP DV FRQGIMRQV 6 XFK
FRQGMRQV LQFOXGH  [UHH] LQJ VHD VSWD\ DV RVSKHUF LFIQJ  Z LQG FKL@I DFVRU DQG P DWAUDOSIRSHUAHY 1Q FREG

WP SHIDWUHY : LOWIU] DURQ P HDVXUHV HQFRP SDW SIRWIFMRQ Rl 1P SRUDQUWAVKLSERDUG IXQFMRQV W\ WHP V DQG
HTXLSP HQW SLRYIMIRQIQJ VXIVDE®! HTXLSP HQWDQG VXSSTHY DQG P SGP HQWQJ SURFHGXUHV IRUVDIH RSHUDVRQ

DQG SHWRQQHOZ HODUH 2 WHU IXQPRQV VXFK DV WHP V DQG HTXISP HOMP SRUBQWMRUFRP P HLFIDORSHIDWRQY ()
P D\ DOR EH DIIHAMG E\ FR@ FOP DWW DQG P D\ EHQHIMILRP  Z LOWAU] DARQ P HDVXUHV +RZHYHU WH: LQWHUL]H &7
QRDMRQ GRHV QRAWDGGIHW IWXHV VIKDWDIH QRWHWHQUDOVR VDIHW QRUGR VIKH\  DGGLHW KX@DQG SLRSXMIRQ

P DFKIQHU UHTXLWHP HQW QHFHWDU [RUVDIH QDYLI DARQ WURXJK VHD IFH Z KIFK DUH DGGLHWHG 1Q VKH LFH FIOW
UXOHYV

U
T

&KDSWAU 6 HFVRQ

‘apew aq |[eys uonnquisip Jayung oN "92-£0-9202 papeojumoq "Ajuo JawjAy ueﬁ%a Aq asn 1o} papualul SI Juswnoop ayl jo Adod siyL

$SSOLFDWLRQ

7KH DGGLWLRQDO F OLDQMW HQR WSS BRYHWHY [QWQGHG | RUVHUYLFH LQ ViKH QRUAMHUD %DOF
6HD GXULQJ ZLQWHU RU LQ DUHDV ZLWK VLPLODU FRQGLWLRQYV

7KH WX®V 1Q VKLY VHFMRQ FROVMAP DIQO® RI I XQFVMRQDODQG SIHVFUSWYH WHT XILHP HQW VXSSRUAQJ HDFK
RVKHU FRQVHFXWYHO

7KH I XQPARQDOWHT XILHP HQW'  XQGHUHDFK SDUARI VKLY VHFIRQ DWH P HDQUWR SLRYIGH VKH WDWRQD®! DQG LOWAQW
EHKLQG HDFK SIHVFUSWYH IX®H Z KHUH WHT XILHP HQW DUH GHVFUEHG 1Q P RUH GHVIDLY VXSSRUMG E\ I XLGDQFH
QRWAV DV DSSTFDE®! 7KH SIHVFUSWYH WX®BV SWRYIGH D VMWRI J HOHWD@ DFFHSVE®! VROMWMRQV VR P HHWMCH
FRUUHVSRQGLQJ IXQFWLRQDO UHTXLUHPHQWYV

&ODVV QRWDWLRQV

9HWHY EXLOMQ FRP SIDQFH Z MK VKH LHTXILHP HQW RI WLV VHFIRQ P D\ EH DVWLJ QHG ViKH DGGIMRQDOFOMW
QRWDWILRGMULJRE QWHUL]HG 96/ GHV F U L&EHH G 7DED

*XLGDQFH QRWH
([IDPSOHV RI WKH FODVV QRWDWLRQ
2 LQWHULJHG

2 LQWHULJHG f&

HQG RI JXLGDQFH QRWH

7KH DGGLWLRQDO FO®WV % ¥ R DOINMRUIRIRU YHWHY LOMQGHG VR RSHIDWM [Q BZ DIU
VP SHUIDWUH DQG Z KHUH %DGAE VHUYIFH WP SHDWH %67 IV FRGHUWDQ — "&
" MJQ WP SHDWWHW DV GHILQGEHF LIRU FODVV QRWBWYRROO EH HTXDO RU FROGHU WKDQ
fe&

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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' HVLJ Q HQYLLRQP HQVDOFRQGIVIRQV

YOO VHUYLIFH VAP SHIDWWH %67 DV GHIOHGIQ6HF  7DE®I  VKD@EH WH WP SHWDVKH VSHFLLHG |RU

D YHWHOLOWIQGHG VR RSHUDW 1Q ®Z DIUWP SHIDWIH Z KIFK VKD@EH VHWDWBIDWY R& EHORZ WKH ORZHV

GDIO &Z VWP SHIDWH /0" /7 TRUVIKH LOWIQGHG DUHD DQG VHDVRQ RI RSHUDVRQ LQ QRUMHUD %DOAE Z DALY

*XLGDQFH QRWH

7KH YHWHOLY FROVIGHUHG DV LQWIQGHG IRUGZ DIUMAP SHUIDWIUH Z KHQ Z HWWP HDQ GDI® (Z DWUWAP SHUDW(LH /0" /7 DV GHIIOHG 1O

6HF 7DE®I LV FROGHU WKD.Q—| %67 FROGHU WKDQ

f&

7KH YDOF VHUYLIFH VAP SHIDW(LHV %67  VKRX@ WH GIFVWIKH VKRUMMUP  DP EIHQWMAP SHUDWH E\  Z KIFK A WHMP V DQG HTXLSP HQW

RQERDUG VKDOO EH IXOO\ IXQFWLRQDO

HQG RI

JXLGDQFH QRWH

) RUYHWHY QRMOQWIQGHG VR RSHIDWA 1Q &Z DIUVMP SHIDWIUHYV WY DWXP HG VMDWD@HT XLSP HQW
QHFHWDU  IRUVDIH RSHIDWRQ Rl VKH YHWHODIH VMWHG DQG Z LOEH IX@ RSHWDWRQDOIQ DP EIHOWWP SHWDWKUHV

GRZQ WR f&

7KH FRGHWWHP SHIDWUHV VR EH H SHRMG 1Q YOO Z DV DLH QAMG LQ 7DE®I

7TDEOH &ROGHVW DQWLFLSDWHG WHPSHUDWXUHY LQ WKH QRUWKHUQ %DOWL

OHDVXUH

&ROGHVW DQWLFLSDWHG WHP

/' RZ HW\O HDQ GDL® ®Z VAP SHIDWWH /0" /7

Q

6

whoq “Ajuo JawjAy ueBeay Aq asn oy papuaiul siFuawnaop ay Jo Adod siyL

- 3DUNV &KDSWAU

SHUDW

6 HD VAP SHUDVXWH

&RUHVSRQGQI %DOAF VHUYIFH WAP SHIDWIH %67

&RUHVSRQGIQ) GHVLIQ WP SHIDWILH W

'"HILQLWLRQV
) RUJ HOHUWDOGHI LQVMRQV VHH 6 H F > @

7TDE®I OLVWV GHILQLWLRQV RI WHUPV XVHG LQ WKLV VHFWLRQ

7TDEOH '"HILQLWLRQ RI WHUPV

‘opeuwl aq |leys uonnqLisip Jayuny oN '9¢-€0-9¢0¢ BRPEO|

7THUP '"HILQLWLRQ
HVFRUMG RSHUDWRQ DQ RSHWDMRQ 1Q Z KIFK D YHWHOV P RYHP HQWY | DFIOIVHAG WKLRXJI K WWH LOWAUYHOWRQ RI DQ
HVFRUW
ILUH PDLQ VHD Z DWAUVXSSO M\ WHP  |RUILLH K\ GLDQW  IWFRQVIMW RI VHD 1Q®BIW  VXFVRQ SISIQJ  ILLH SXP SV

WH YHWHO

DQG D GMMEXWAG SISIQ) VA WHP  VXSSOLQI WH K\ GLDQW KRVHV DQG QR] ] BV GRFDWIG WKLRXJ K

PDFKLQHU\ LQVWDPHDWSRQW DQG PDFKLQHU\ DQG LWV DVVRFLDWHG SLSLQJ DQG

VDIH RSHIDMRQ Rl VKH YHWHO

FDEOLQJ

YHWHOIQWIQGHG VR YHWHOZ KLFK 1V LOWQGHG VR XQGHWEINH YR\ DI HV VR RUVKURXJ K DUHDV Z KHUH W(H %DOAE VHUYLFH
RSHWDWA LQ &Z DIU WP SHIDWH IV FREHUWDQ ~ R&
WP SHUDVWH

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO

&ROG FOLPDWH
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5 HI HLHQFHV

7TDE®I OLVWYV '19 UHIHUHQFHV XVHG LQ WKLV VHFWLRQ

7DEOH

19 UHIHUHQFHYV

'REXPHQW FRG

H 7LWOH

19 &*

,0 2 3ROU&RGH RSHUIDWRQDOWHT XILHP HQW

7TDE®I OLVWYV RWK

7TDEOH 2WKHU U

HU UHIHUHQFHYV XVHG LQ WKLV VHFWLRQ

HIHUHQFHYV

'REXPHQW FRG

H 7LWOH

62/%$6 LHIXOMRQV 9

6DIHW R QDYL) DMRQ

62/%$6 &K ; ,9

,02 3RODU&RGH

0 DUMP H QDYLJ DURQ DQG WDGIRFRP P XQIFDVRQ HTXLSP HOWDQG W VWP V * HOHUDOWHT XILHP HOW

(& OHWKRGV Rl WHVWLQJ DQG UHTXLUHG WHVW UHVXOWYV
06& &LUF 0 R d X GLBDQFH | RUQDYLI DMRQ DQG FRP P XQIFDURQ HTXISP HQWMQWQGHG |RUXVH RQ VKISV RSHIDWQJ 1Q
$ SRDUZ DAL/

'RFXPHQWDWLRQ UHTXLUHPHQWYV
" RFXP HQUMRQ VKD@EH VXEP IWHMG DV LHTXWLHG E\  7DE®

7DEOH 'RFXPHQWDWLRQ UHTXLUHPHQWYV
2EMHFW 'REXPHQWDWLR|Q$WEHMWLRQDO GHVFULSWQLIRQ 4XDOLILHU
'LQWHUL]DWLRQ|SODQ:LQWHUL]DWIOF@XGLQJ DQW| LFLQJ
DUDQJ HP HWS@Q DQWL IUHH]LQJ PQG GH

LFLQJ VIVWHPV '

6HH DOVR@
+HDW EDODQFH |= &DOFXODWL RRUDQW IHH] IQJ
FDOFXODWLRQ |UHSRUW VIVWHPV XVHG LQ IUHVK

Z DVWiU DQG EDADW

Z DWUVDQNY  LQGLFDVQ] ), %67

KHDWLQJ FDSDFLWLHV

WHTXILHG DQG SLRYIGHG
1 DYLJDVRQ = 1 DYL) DMRQ ,QFOXGLQJ LFH
EUGIH DUDQIHP HQW | VHDUFKOLJIKWV PQG WKHLU
SODQ VRVIDODUHD RI FRYHLDI H
f
6 VDELDN % 3UHOLPLQDUWQFOXGLQJ ORDGLQJ
6 VDELDN P DQXDO FRQGLWLRQV ZLWK LFH $3

DFFUHWLRQ

5XG®V IRUFDWILIFDWRQ 6KISV 2
&ROG FOLPDWH

'19 58 6+,3 3W &K (GMRQ -XO 3DJH
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2EMHFW 'REFXPHQWDWLR|Q$WEIWLRQDO GHVFULSWQLIRQ 4XDOLILHU

% )IQDOBVREIDW | ,QFOXGLQJ ORDGLQJ
PDQXDO FRQGLWLRQV ZLWK LFH $3

DFFUHWLRQ
% 3UHOLPLQDWQFOXGLQJ ORDGLQJ
GDP DJH WRELDW FRQGLWLRQV ZLWK LFH $3
FDOFXODWLRQ |DFFUHWLRQ
% Y)LQDO GDPIDOHFOXGLQJ ORDGLQY
WRELDV FDBXOMRQ FRQGLWLRQV ZLWK LFH $3

DFFUHWLRQ

) LLH DQG VDI HW * JLUH FRQWURO
), %67

SODQ
* 6DIHW SOQ $UDQIHP HQWGLDZ LQJ

URXWHV PXVWH
VWDWLRQV HPE
DLHDV /6% VXUYLYDO
FLDIW Z Vi ®XQFKLQJ
DSSOLDQFHV DQ
HWF

VKRZLQJ HVFDSHl

U
DUNDWLE&Q

G DFFHVYV

%67

), IRUIQRWP DMRQ $3

IRUDSSLRYDO

) RUJ HQHWOWHT XILHP HOW VR GRFXP HQVWMRQ
) RUD GHIIOMRQ RI VMH GRFXP HOVMRQ WSHV VHH'19 &*

'LQWHUL]DWLRQ SODQ

* HQHWDO

$ ZLQWHUL]DWLRQ SODQ VKDOO EH VXEPLOWHLG HB® F VKDY @ RYPWILRIY GHVFULSW
DUDQI HP HQW Rl DOVIKH Z LOWAU] DARQ P HDVXUHV | RU SLRMPAQJ VIKH UHBIYDQWH] SRVHG WKPWUHY VA WP V' DQG

HTXLSPHQW

IQFOXGIQ] GHILQMRQ Rl VKH LQIR FRGHV VHH'19 & *
6HF

6HF

([SHFWHG FRQWHQW LQ ZLQWHUL]DWLRQ SODQV

7KH S@Q VKD@IQFXGH GHVFUSVRQV DQG LHBIYDQWDULDQI HP HQW Rl VKH IRTRZ LQJ W\ WP V RUIXQPARQV Z KHQ
VXFK VW WHP V' RUIXQPWRQV DUH DYDIDE®!
2 DQWL LFLQJ V\VWHPV

2 DQWL IUHH]LQJ V\VWHPV
2 GH LFLQJ V\VWHPYV

2 WSHRI K\ GIDXQF |G DQG RUP HDVXUHV IRUKHDVWQJ RI K\ GUDXTF W\ WP V/

) RUP RUH LQIRUP DVIRQ UHJ DUGLQJ DQW. LFIQ)  DQW IUHH] LQJ DQG GH IFIQI WWHMP V VHH'19 &*

$ GGMRQDOFRQWIQWM RU YHWHY LOWIQGHG VIR RSHLDW LQ &Z DU

VWP SHUDWIH

6HF >

) RUYHWH® LQMQGHG VR RSHIDW 1Q BZ DIUWMP SHIDWUH ViKH Z LOWAU] DURQ S@Q VKD@Z KHQ DSSTFDE®! LOFOXGH

5XG®V IRUFDWILIFDWRQ 6KISV 2

&ROG FOLPDWH

'19 58 6+,3 3W &K

( GMRQ -X®
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VSHFIDOSURFHGXHY LOWAQGHG VR FRP SHQVDWM | RU DGGMRQDOWMARI VR H QG VKH FRYHWDJH RI D 7$ &

SURFHGXUHV XVHG DV DOMWQDWYH VR A WP V XVHG |RUDQW IFIQJ DQG RUDQW. I UHH] LQJ

2
2
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6XEGLYLVLRQ DQG VWDELOLW\
6 XEGLYIMRQ DQG WRELDN HTXILHP HQW OAMMGIQ 7DE®I  VKDOO EH FRPSOLHG ZLWK DV DSSOLF

FVRRQ

7DEOH SHTXLUHPHQWYV IRU VXEGLYLVLRQ DQG VWDELOLW\

_'
=
w
(o]
o
o
<
Q
=
@D
o
o
[e]
¢
3
L &
O 2
@D
*HQHUDO IXQFWLRQDO UHTXLUHPHQMIWVFULSWLYH UHTXLUHPHQWYV 2
@
o
6 VDELOW 1Q IFLQ) FRQGIMRQV ) RUYHWHY Z I FOW QRMRQ : LQWHUL]M&KH IROORZLQJ UYFL =
YHWHEY VKD@KDYH VXI | EELHOAWRELDN 1O LOVBFW | DARZ DQFH VKD@EH P DGH 1Q WWH WRELON FDEXTMRQV e
DQG GDPDJH FRQGLWLRQV ZKHQ VY XEMHKFHW W &G 7 HDWHU GHENV DQG JDQu Z D\ v N =
<
DFFUHWLRQ 2 NJ P IRUVKH SURNMHPWG @WILDODUHD RI HDFK VIGH RI VIKH YHWHO Q o
DERYH VKH Z DU SOQH . &
2 ViKH SLRMFWAG OWALDODUHD RI GIVFRQWOXRXV VXU DFHV RI DLO VXQGU 5
ERRP V VSDW/ H FHSWP DWV DQG WJIQJ RI YHWH® KDYIQJ QR Z
VDLOY DQG WH SURMIFVG GVWALDODUHD R RWKHU VP DORENHFW VKD@ % 3
EH FRP SXWG E\ LQFUHDMQJ WH VRVDOSLRMHFWAG DUHD RI FROMOXRXV alk
VXUDFHV E\ =3
™ o
2 RI WKH WRWDO SURMHFWHG DUHD LQFOXGLQJ ERWK
YHWHO 5
2 Rl VKH WIME YHUAFDOP RP HQW Rl WLV DUHD j‘%’
*XL_LGDQFH QRWH 2
) RUYHWHY Z Wi RSHQ GHFEN DLHDV Z KIEK DUH SURWRMG [LRP VHD VSLD\ E\ §
D GHFN RURWHUMAXPWUH DERYH WKH DUHD Rl VXFK P D\ EH H FO(GHG [ RP S
WKH FDOFXODWLRQV B
([ DP S®V EDBRQHV DUHD EHBZ KHIGHFN ,Q JHOHUDO LMY VXI | LELHOWYR -
LOFOXGH VKH H[ SRVHG KRU] ROVBOSLRMHRWG DUHDV =1
c
HQG RI JXLGDQFH QRWH §
9HWHY RSHLDWQJ 1Q DUHDV DQG GXUQJ SHURGV Z KHUH LFH DFFUHVMRQ &
LV @NH® VR RFFXUVKD@EH HTXISSHG Z WK VXFK P HDQV IRUUHP RYLQJ LFH =
IRU H[DPSOH HOHFWULFDO DQG SQHXPDWLF GHYL[FHV D&G
VXFK DV D[ HV RUZ RRGHQ FOXEV IRUUHP RYLQU LFH ILRP  EXQ DUNV DY DQG >
HUHFWLRQV =~
6HH19 &* 6HF > @ g
3
Q
o
®

:DWHUWLJKW DQG ZHDWKHUWLJIJKW LQWHJULW\
: DVIAUAD KWDQG Z HDVKHUAS KWIQWAT UW LHTXILHP HQW OAMG IQ 7TDE®!  VKDOO EH FRPSOLHG ZLWK DV DSSC

7DEOH BS5HTXLUHPHQWY IRU ZDWHUWLJKW DQG ZHDWKHUWLJKW LQWHJULW\

*HQHUDO IXQFWLRQDO UHTXLUHPHIQUMWMYFULSWLYH UHTXLUHPHQWYV

$ @OFRVIQJ DSSIDQFHV DQG GRRW HBIYDQWVR $00 GRRUV DQG KDWFKHVY DORQJ WKH GHILQHG HVFDSH U
Z DWAUAS KWDQG Z HDVKHUAD KWMQWATUW Rl VKH SWRYIGHG Z W DQW. IFIQJ P HDVXWHV

6SHFLILF IXQFWLRQDO UHTXLUHPHIQQWAWFULSWLYH UHTXLUHPHQWYV

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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, QIQGHG VR RSHWDWA 1Q ®RZ DLIUVMP SHUIDVXIHYV

DOFBRVQ) DSSIDQFHY DQG GRRUY LHBIYDQWR
Z DVWIUAS KWDQG Z HDWCHUAS KWIQWAT UW RI W(H

YHWHOVKD@EH RSHIDE®

EH VXIVRE®

, 1 V(H KDWKHV RUGRRUW/ DUH K\ GUDXTFD@® RSHWDWAG K\ GUDXTF RIOVKD@

IRUWKH VSHFLIHG %67 $ OMUWQDWYHO P HDQV VKD@EH SWRYIGHG

VR SUHYHQW UHH] 1QJ RUH[ FHWLYH YIVFRVW RI @I XIGV

ODFKLQHU\ LQVWDOODWLRQV

ODFKLQHU\ LQVWDOODWLRQV UHTEGUHPKDQOWY EBLVRPSE® LIYG ZLWK DV DSSOLFD

7DEOH

SHTXLUHPHQWYVY IRU PDFKLQHU\ LQVWDOODWLRQV

*HQHUDO IXQFWLRQDO UHTXLUHPHQWYV

BUHVFULSWLYH UHTXLUHPHQWYV

(ISRVHG PDFKLQHU
[QWIADMRQV VKD@SLRYIGH

\

,FH DFFUHWLRQ D(
DFFXPXODWLRQ

G BHMIQRZ 6HF > @

IXQPMRQD@N XQGHUWKH
DWFLSDWAG HQYLLRQP HQVIDO
FRQGLWLRQV

6QRZ LQJHVWLRQ

ODFKLQHU\ VKDOO EH SURWHFWHG IURP
LQJ HWIRQ RUDFFXP X@MRQ Rl IFH RUVQRZ : KHUH FROWOQXRXV
RSHUDVRQ IV QHFHWDU  ViKH DIULQVBNHY IRUP DFKIQHU VKD@
EH GFDWG RQ ERW VIGHV Rl VKH YHWHO
$ OMUODWYHO P HDQV VKD@EH SLRYIGHG VIR SXLI H VKH A \WAP
Rl DFFXP X@WG LFIQ) DQG RUVQRZ

, QFLHDVHG YIVFRVIW Rl
OLTXLGV

+\ GLDXF | XIG VKD@HWHUEH RI D WSH \WDWP DIQVIDLQV
DQ DFFHSWRE®! YIVFRVIW 1Q WP SHIDWALHV CRZ Q R %6 7
RUWH K\ GIDXTF W\ WHP  VKD@KDYH KHDMQJ  FILFXOWVRQ
DUDQI HP HQW VR NHHS 1 XIGV DWDQ DSSURSUDVM VAP SHUDVXXLH
7\ SH Rl K\ GUIDX@F |XIG DQG RUP HDVXWHV IRUKHDWQJ RI
K\ GUDXTF \ WP VKD@EH GRFXP HOWG 1Q VKH Z LOVAU] DURQ
SODQ

6HH19 &* 6HF > @

,FH LQJHVWLRQ IU
VHDZ DWAU 7KH VHD FRROQJ
Z DWIULQBMIRUP DIQ DQG
DX[LOLDU\ HQJLQHYV
DUDQJ HG VR VMDWEGRFNDI H RI
VWKP V DQG VADIQHWY E\ LFH
LV SUHYHQWG

RP $ YHWHOZ MK DQ IFH FOW QRVEMRQ VKD@FRP SO Z WK WKH
UHTXLUHPHQWVOHF HLDWKRIHF > @

VKDOO EH

6SHFLILF IXQFWLRQDO UHTXLUHPHQWYV

BUHVFULSWLYH UHTXLUHPHQWYV

, QUIQGHG VR RSHIDW 1Q ®RZ
DIUWAP SHUIDVXUHV

([SRVHG PDFKLQHU
HOHFWULFDO LQVWD,
DSSOLDQFHV VKDOO
%67

\ DQG

QO%WMB%OHFWULF FDEOHV VKDOO EH
IXQ\}:)Y\UWREQEBWIRU %67

2 H[SRVHG PDFKLQHU\ DQG HOHFWULFDO

2 HP HUHQR JHQHWDVRWY/
2 GHFN OLJKWV

2 ZLQFKHV DQG RWKHU SXOOLQJ DFFH
2 FUDQHV
2 HWF

VKD@EH DE®! VR WIDUADQG RSHUDVW Z Vi DQ RXWIGH
DP ELHQADIUWAP SHUDWIH GRZ Q VR 96 7
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> DQFKRULQJ DQG PRRULQJ HTXLSPHQW
2 HP HUHQR VRZ1QJ DUDQIHP HQW 7DQNHLY
&ODVV ,

2 FDUJR VHFXULQJ GHYLFHV
2 P DWZ VK GHULFN KDYIQ) ®RDG JUHDWAUWDQ  VRQV

2 RWHW QRWVSHFLLHG DV FOW,,  XQBM XSJDGHG RU
GRZ QI WDGHG RQ D FDVH E\  FDVH EDMY GXH VR VSHFLDO
FROVGHUDVRQV Rl BRDGIQU DWW BIYHODQG WSH Rl \VWMHW
VWHW FROFHOWDMRQV DQG BDG WDQM HU SRIQW DQG RU
FRQVHTXHQFHV RI IDLOXUH

) RXQGDVRQ DQG P DIQ VXSSRUAMQI WAKFWUH | RUKHDYA

0 HDQV VKD@EH SURYIGHG .| FRP EXWIRQ DIULY VBNHQ [LRP  RXWIGH HQJIOH LRRP  \iKH
WR HQVXUH WKDW F R PGEXM ™ DEXDAKH WP SHIDWUH @ MIMRQV RQ FRP EXWIRQ @Y%
DLU IRU LQWHUQDO F BIBVKRWQRMRIZ DLP HUKDQ %67 $UHMLODUYHD P HDQV IRU
HQJLQHV GULYLQJ H | DIHIQMIKE RMIMQI VKD@EH SLRYIGHG
PDFKLQHU\ LV PDLQWDLQHG DW
D WP SHIDWUH LQ FRP SIDOFH L
Z IV VKH FUVMUD SLRYIGHG E\ O
VIH HQULOH P DQXI DRVWUHU
ODWHULDOV RI H[S|RV HRE%DWGE VHIIEH WP SHIDWH FRBHUWDQ ~ 7& =2
PDFKLQHU\ DQG IRXQ GH GHIBQWP SHIDWUHV FREGHUWDQ W 38 VWHHO ;
VKD@EH DSSIRYHG EDVHG RQ | JUDGHV P DWUDOIRUHTXISP HOARUSDUN RI HTXISP HOW N
VI %6 7 IDEULFDWHG IURP SODWHG VWUXFWXUH VYKDOD EH
IROORZV DFFRAHFLQ3I @R X
&ODVV ,, oJ
Q
™

P DFKIQHU DWH FRYHWHG E\ > @RU UHTXLUHG DGIGLWLR&D(
FODVV QRWDWLRQ
JUHH]LQJ RI EDOODVW QW EDODQFH FDOFXODWLRQ VKDOO E|H FDU H
I UHVKZ DVIAU VIDONV WHFRI Q] HG DQW | UIHH] LQJ P HDVXWHV DV OMAG 1Q "1 9
&* 6HF > @UH LPSOHPHQWHG

onnquisip J&qun; ofP '92-£0-9202 papeojumoq *Ajuo Jaw|Ay uebeaynfq asn 1o} papuaiul SI uawnaop ayi jo Adod sy

*XLGDQFH QRWH
1 WKH KHDW EDODQFH FDOFXODWLRQ VKRZV D VLJQBILI
KHDW LQ WKH WDQN DGGLWLRQDO KHDW VRKXUFHV vgixm
FRIOY VKRX@ EH SWRYIGHG o

HQG RI JXLGDQFH QRWH

"apew a

)LUH VDIHW\ DQG SURWHFWLRQ
) ILH VDIHW DQG SIRWFVIRQ LHTXILHP HOQW OWHG IQ 7DE®I  VKDOO EH FRPSOLHG ZLWK DV DSSOLFDEOH

7TDEOH SHTXLUHPHQWYV IRU ILUH VDIHW\ DQG SURWHFWLRQ

*HQHUDO IXQFWLRQDO UHTXLUHPHQWYV BUHVFULSWLYH UHTXLUHPHQWYV
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7R HQVXUH VIKDWI LLH VDI HW
VI\VWHPV DQG DSSOLDQF
HIHPYH DQG RSHDE®! DQG
WKDW PHDQV RI HVFDSH
DYDIDE®! VR MDWSHU/RQY RQ

$@FRP SROHQW RI |ILH VDIHW
HV\WWHPV DQG DSSOLDQF
LQ H[SRVHG SRVLWLRQV
WBHFFOLBFWHG IURP LFH DF
VQRZ DFFXPXODWLRQ

, VROMRQ DQG SIHWXUWH YDFXXP  YDO'HV 1Q
HN[ERVEBGWOIRFOMG. RQV VKDOO EH
VIKFUKHWHRQ DQG UHPDLQ DFFHVYV

BHHWI-RR DRGHF > @

q

J

ERDUG FDQ VDIHO\ DQG
HVFDSH VR VKH @ HERDWDQG @ HWDIW
HPEDUNDWLRQ GHFN XQG
H SHRMG HQYLLRQP HQWIDOFRQGMRQY

LZLTVWUN
/RFDO HTXLSPHQW DQG

FFRNRSY MKD@EH DUDQIHG R DV \R
DYRIG ILHH] LQJ  VQRZ DFFXP XOMRQ
DQG LFH DFFUHWLRQ DQ

PDEMHQEXPASY LQFOXGLQJ HPHUJH
Z DWAUP MADQG Z DWIUVSLD. SXP SV VKD@EH
@FDWG |Q FRP SDUR HQW P DIQVWDLOHG DERYH
51 WHKHHILW DRFDWLRQ

WR UHPDLQ DFFHVVLEOH

DWD OO WLPH
7KH ILH P DIQ VKD@EH DUDQJ HG VR WDW

H[SRVHG VHFWLRQV FDQ EH LVRO
GUIQQI R H SRVHG VHPMRQV VKDM@EH SLRYIGHG
JLUH KRVHV DQG QR]JOHV QHHG Q
VR VIKH ILLH P DIQ DAD@MP HV DQG P D\ EH WRUHG
1Q SURWPWG GRFDVRQV QHDUVIKH K\ GLDQW

C
Py}

Q
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6 HAPVIE

I Sl Jusw 1J0 Ado9o sI
s ngogbu ) L

) LLHILT KUV RXVWW VKD@EH WRUHG 1Q Z DP
@FDURQV RQ VKH YHWHO

6HD VXFWLRQ IRU ILUH
VKDOO EH SURWHFWHG |
DFFXPXODWLRQ

V\V KHGHA L HG Z DWAU EDVHG [LLHIL) KVIQJ
)R WP FVHDUH (RFDVWG LQ D VSDFH VHSDUDWA
IURP WKH PDLQ ILUH SXPSV DQG
LQGHSHQGHQW VHD VXFWLRQ WK
VKDOO EH DOVR FDSDEOH RI EHL
DFFXPXODWLRQ

6HH19 &* 6HF > @

6SHFLILF IXQFWLRQDO U

HTXLUHPHQWYV

BUHVFULSWLYH UHTXLUHPHQWYV

, QWIQGHG VIR RSHIDWA 1Q G2 DU
WP SHUDVUH

$@FRP SRQHQW R! |LH VDIHW
VI\VWHPV DQG DSSOLDQF
GHVLI QHG VR HQVXUH DYDIDELON
DQG Hi 1 HPAYHQHW XQGHUVKH YDOAE
VHUYLEH WP SHUDVKUH

SRUME® DQG VHP L SRUBE® H WQJI XIWKHUY/
HVKDIODODO DPHEEERFDWHG LQ SRVLWLR
IUHH] QI WP SHWDVXUHY DV 1DUDV SWDRWFDO

/ RFDMIRQV VXENHFWVR [ UHH] LQJ VKD@EH SIRYICGHG
Z MK H QI XIVKHUY FDSDE®! Rl RSHUDMRQ XQGHU
%67

OV SUR

VDIHW W\ WP V VKD@EH VXIVIDE®
IRURSHIDMRQ DWMKH YD VHUYLFH
WP SHWDWKH

ODWHULDOV XVHG LQ H

[ S R\DWIGDOR! HHHSRVHG | LLH VDIHW A WHP  VKD@
EH GRFXP HOWAG VR EH RSHWDE®I DW/6 7

"apew 4 [feys uoNqUISIP 24uNnj ON "9Z-£0-9

/LIH VDYLQJ DSSOLDQFHYV DQG DUUDQJHPHQWYV

(VEDSH

/ IH VDYLQJ DSSIDQFHV DQG DUDQIHP HQW WHTXILHP HOW OWHG LQ 7DE®

DSSOLFDEOH

7TDEOH

VKDOO EH FRPSOLHG ZL

WK DV

JXQFWLRQDO UHTXLUHPHQWYV

BUHVFULSWLYH

UHTXLUHPHQWYV
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S5HTXLUHPHQWYV IRU HVFDSH OLIH VDYLQJ DSSOLDQFHY DQG DUUDQJHPHQW
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(ISRVHG HVFDSH URXWHV VKDO|0 URFPBMWAY H SRVHG R IFH DFFLHMRQ P HDQV VKD@EH SLRYIGHG R 5
DFFHWE® DQG VDIH VBNIQJ QYR FRQMGHUIMRQ | WHP RYH RU SUHYHQWIFH DQG VQRZ DFFUHMRQ ILRP  HVFDSH LRXVMV P XWHU (@4 s
WKH SRWHQWLDO LFLQJ RI VWU X F WBMRGW HR EDGNDMRQRIXHDV  VXUYLYDOFWDIW IW MXQFKIQ) DSSADQFHY DQG !
DFFXPXODWLRQ DFFHW VR VXUYLYDOFUDIW 3
6HH19 &* 6HF > @ T 2
([ SRVHG HVFDSH LRXWV VKD@EH DUDQJ HG VR DV QRWR KIQGHU SDWDJ H © 3
E\ SHUWRQV Z HDUQJ VXIVIDE®! FRG FIP DWW FEVKIQJ §
o
2 SHUWRQQHOVKD@EH DE® VR P RYH VDIH® XS DQG GRZ Q WWH 2D =
DFFRP P RGDVRQ @GGHUDQG JDQIZ D\ 1Q WKH GHVLI Q HQYLLRQP HQWIDO é
FRQGLWLRQV LQFOXGLQJ IUHH]LQJ SUHFLSLWDWL vQl
2 DOO HPHUJHQF\ DFFHVV H J HVFDSH URXWHV PXVWHY D
HP EDUNDVIRQ DUHDV VR VXUYLYDOFWDIW VKD@EH SLRYIGHG DQW LFIQJ X g
SURWHFWLRQ (e%) §
>
<
S 3
6 XWLYDO a §
6 XUYLYDOUHTXILHP HQW QAMG LQ 7DE® VKDOO EH FRPSOLHG ZLWK DV DSSOLFDEOH ™ 3
o
2
7TDEOH S5HTXLUHPHQWY IRU VXUYLYDO OLIH VDYLQJ DSSOLDQFHV DQG DUUDQJH%H(
2
@
*HQHUDO IXQFWLRQDO UHTXLUHPHQWYV BUHVFULSWLYH UXOHV 2
o
$ GHTXDVWM VIKHUP DOSLRWPRQ VKD@EH SLRYIGHG | RUD@SHUWRQY RQ ) RUSDWHQI HUYHWH® D SLRSHUM] HG >
ERDUG VDNLQJ LQUR DFFRXQUWMKH LQWAQGHG YR\ DIH VKH DQUWELSDWAG Z HDWKHY [P P HUMRQ VXIWRUD VIKHUP DOSLRWRVIYH DIG VKD@ ]
FRQGLWLRQV FROG DQG ZLQG DQG WKH SRWH QW [EB SURYRGHIGL RUHBFY $HURRY RQERDUBU W K H U R 5
YDOAE Z DWAW Z KHUH DSSAFDE®! z
'KHUH LPPHUVLRQ VXLWV DUH YHTXLU#G
VKD@EH Rl VIKH LQVXDWAG WSH 5
=0
@
/LIHERDW VKDOO EH RI SDUWLDOO\ RUsW!|
HQF®RVHG WSH g
o
6SHFLILF IXQFWLRQDO UHTXHYAPHEWMWH UHTXLUHPHQWYV =
5
, QWIQGHG VR RSHIDWA 1Q BZ DU ;_i;
WP SHIDXUHV @HERDW DQG WKHLU VHFXUQD DQG MXQFKIQI V. VWP V VKD@EH WMMG VR RSHUDWA 1Q =
DP EIHQWDIUVKP SHIDVXLHV GRZ Q VR %6 7 3
QD
OLIHERDW HQJLQHV VKDOO EH ILWWHG ZLWK D KHDWHU a
@ HERDWHQJ LQH | XHORIOVKD@EH VXIVIDE® | RURSHUDMRQ Z IViK DP ELHQWDLU
WAP SHIDVXUHY GRZ Q VR %67 Z IWKRXWZ D[ 1QJ RUJ HEQJ
@H WIW DQG VKHIU IHBIDVH P HFKDQIVP  VKD@UHP DIQ RSHUDWRQDOIQ DP EIHQWDILU
WP SHIDWUHY GRZ Q VR %67
IRUYDGIE VHUYIFH WP SHDWHY %67 FRGHUWDQ  f& LH GHVJQ
WP SHIDVWUHY FRGHUWDQ W f& \AMHOJ LDGH P DWAUDOI RU @ HERDWDQG
UHVFXH ERDWGDYIW | DEUFDWAG ILRP  STVG WUKFWIH VKD@EH DFFRUWGIQI VR 6 H F
> @FRQVLGHULQJ FODVYV ,,
IRU HTXLSPHQW RU SDUWV RI HTXLSPHQW IDEULFDWHG I[lURP IRUJ}

P SDAWWMWWHP SHIDVWH DQG HOHW\  VKD@I XOLIOWH WHTXIWHP HOW IQ6 HF > @
RWBWHF > @

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
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6DIHW\ RI QDYLJDW
1 DYLI DARQ WHTXILHP HQW QMG LQ 7DE®!

7TDEOH

LRQ
VKDOO EH FRPSOLHG ZLWK DV DSSOLFDEOH

S5HTXLUHPHQWYV IRU VDIHW\ RI QDYLJDWLRQ

*HQHUDO IXQFWLRQDO UHTXLUHP

HIAMVYFULSWLYH UHTXLUHPHQWYV

1 DYLJ DURQDOHTXISP HQM XQPMRQDON

7KH QDYLI DURQDOHTXLSP HQADQG W\ WHP V VKD@®
EH GHVLIJQHG FRQVWUXFWHG D

YHWH® VKD@FRP SO Z IV 62/ $6 UHIXOMRQ 9 LWLHVSHPYH
Rl VIKH GDWI Rl FROWAKPVRQ DQG VKH V) H DQG  GHSHQGIQI RQ WH EUGIH
ERQY G XHMBD B KB DWAL

UHVIDLQ VIKHLU I XQPRQD@N XQGHUWKH H[ SHAMG
HQYLLRQP HQVPOFRQGIMRQV [Q VKH DUHD Rl
RSHUDMRQ

0 HDQV VR SLHYHQWIKH DFFXP X@MRQ Rl LFH RQ DQWIQQDY LHTXILHG IRU
QDYLI DMRQ DQG FRP P XQIFDVRQ VKD@EH SLRYIGHG

6HH19 &* 6HF > @

9 HWH® VKD@KDYH VIKH DELOV VR YLVXD@
GHWIPWEH Z KHQ RSHUDWQJ 1Q GDUNQHW

9 HWHE WKD@EH HTXISSHG Z I V¥ R LHP RO (IRVDVDE®! QDURZ EHDP
VHDUFK @ KW FROWR@ME®! ILRP VKH EUGIH VR SLRYIGH @ KWQJ RYHUDQ DUF
R GHJUHHV RU RWKHU PHDQV WR YLVXDOO\ GH
EH ILWWHG ZLWK WKH IROORZLQJ

P HDQV IRUVHFXUQJ VKH WIUMU | XQPURQ DWEBRZ WP SHUDWLHY
DQWL FRQGHQVDWLRQ IXQFWLRQ Rl WKH VHDUF

DQWL LFLQJ SURWHFWLRQ RI WKH URWDWLRQ P
URWDWDEOH

7KH OP LORXV IQWMQVW Rl WH IRFXVHG SRUMIRQ Rl ViKH LFH VHDUFK @I KW
VKD@EH VX | LFLHQAWWR SLRYLGH DQ LOXP [QDWRQ RI o DWD GMBOFH
Rl DWBDWY P HWAL/ ILRP  W(H IRUIHP RWASDUMRI VIKH YHVWHORUVE LFH
VIKH YHWH® V WRS GIMIBQFH DWIXEVSHHG  Z KIFKHYHU LY J UHDVU Z VK DQ
DV RVSKHUF WDQVP MRQ R

2

2

2

=
T

3DUV &KDSWU 6 HFVIRQ
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6SHFLILF IXQFWLRQDO UHTXLUHP

HMAW FULSWLYH UHTXLUHPHQWYV

, QWIQGHG VR RSHLDW LQ GRZ DLUWHP SHUDWUHV
7KH QDYLI DURQDOHTXISP HOWDQG VA WP V VKD@
EH GHVLJQHG FRQVWUXFWHG DG
LHVIDLOQ WCHLU | XQPRQD@MN XQGHUVKH H SHRWG

HOYLLRQP HOVDOFRQGIMRQV LQ WH DUHD RI
RSHIDARQ

5 HOYDQAQDYL] DURQ HTXLSP HQMRFDVWG RXWIGH RULQ XQKHDWG
FRP SDUR HQW Ll QRWFHUAILHG IRUY6 7 VKD@EH WIMMG DQG GRFXP HOWAG
R EH)I X QAMRQDOID BQWARELHQADIU AP SHIDWH GRZ Q \R %67

*XLGDQFH QRWH

$V SDUMRI WH WMQI GRFXP HQBMRQ IMWKRX@ EH SLRYHQ VKDWWIKH
HTXLSPHQW LV WHVWHG DV SHU ,(& FODXVH
%67 DQG FDUIHG RXWE\ DQ DFFLHGIMAG MERDVRY VHH 0 6&  &LLF

LWK UH

ORGXOH $

HQG RI JXLGDQFH QRWH
*XLGDQFH QRWH
6HH  @RUDIHLDUYH VROMRQ

HQG RI JXLGDQFH QRWH

&RPPXQLFDWLRQ

9HWHOFRP P XQIFDVMRQ
9HWHOFRP P XQIFDMRQ WHTXILHP HQW QAKMG

lQ 7DE®!

5XG®V IRUFDWILLIFDWRQ 6KISV 2
&ROG FOLPDWH

'19 58 6+,3 3W &K

( GMRQ - X0 3DJH

''19 $6

"apRW aq [[eys uonnquISIp Jayuny ON "9Z-£0-92

n

5]

KOLJKWR K
@

HFKDQLYP
o

SFH

VKDOO EH FRPSOLHG ZLWK DV DSSOLFDEOH



7TDEOH

S5HTXLUHPHQWY IRU YHVVHO FRPPXQLFDWLRQ

*HQHUDO IXQFWLRQDO UHT

BUHRHQWSWLYH UHTXLUHPHQWYV

9HWHOFRP P XQIFDWRQ HTXLSP HQW
VKDOO EH GHVLJQHG DQG
UHVIDLO VIKHLU | XQPARQD@N XQGHUWH
H SHRMG HQYLLRQP HQWIDOFRQGMRQV 1Q
ViKH DUHD RI RSHUIDWRQ

QVWRARED Y D oWHQQDH XVHG IRU PDQGDWRU\ VKLS WH
FRP P XQIFDVRQ VKD@EH SWRYIGHG Z IVK DQW IFIQJ DQG RUGH LFIQJ A WHP V

*XLGDQFH QRWH

$OWIQQDH P D\ EH KHDWG RUSMFHG LQ KHDWHG GRP HV VR SLRMPWIKHP |LRP  VORZ
DQG LFH DFFXP XOMRQ : KIS WSH DOWIQQDH GR QRLP D@ QRWUHTXILH KHDWQJ
DUDQIHP HOW : KHUH LHBIYDQAHTXLSP HQWUHT XLUHV DQWIQQDH VIKDWFDQORWEH

KHDWAG SLRYIMRQ VKD@EH P DGH IRUHDW

HQG RI

JXLGDQFH

DFFHW IRUP DQXDOGH LFIQJ

QRWH

6SHFLILF IXQFWLRQDO UHT

BUHRFHQWSWLYH UHTXLUHPHQWYV

, QWIQGHG VIR RSHUDW 1Q (RZ DU
WP SHIDWUHV

&RPPXQLFDWLRQ HTXLSPH
VKDO@KDYH VKH FDSDELMAHY |RUWKIS VR
VKLS DQG VKLS WR VKRUH H
WDNLQJ LOWR DFFRXQW WK
RI FRPPXQLFDWLRQV V\VWH
DOWFISDWAG ®&Z DIUWHP SHDWLH

| Q VB HRIDERRP B GQLEDWRQ HTXISP HOW
ORFDWHG RXWVLGH RU LQ >
ERPSQIUVDRMHEEQY LI QRW FH
HY4E L PKDWEB WAARIQDOG GRFXP HOWIG

PWR. G@HVIKH) FWLRQDO LQ DQ |
WP SHUDWUH GRZ Q VR %6 7

*XLGDQFH QRWH
$V SDUW RI WKH WHVWLQJ
GRFXP HODMRQ IWWKRX@S EH SLRYHQ
WKDW WKH HTXLSPHQW LV
SHU ,(& FODXVH zZL
UHVSHPWR 96 7 DQG FDULHG RXW

E\ DQ DFFLHGIWIG MERIDVRY  VHH

06& &LUF ORGXOH $
HQG RI JXL
GDQFH QRWH

*XLGDQFH QRWH
6HH  @RUDGMUDAYH VROMRQ

HQG
GDOQFH

RI JXL
QRWH

<
A

RBWV &KDSVWU  63HFIRQ

L%JSLU
T
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Q
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PELHQ

HVWHG
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$@P DQGDVRY VER Z D\ SRUDE®
DGR FRP P XQIFDURQ HTXISP HQW
VKD@EH RSHUDE®! DWWH %DOAE VHUYLFH
WP SHUDVXUH

([ SRVHG SRUDE®! LDGIR
FRPPXQLFDWLRQ HTXLSPHQ
EH WHVWHG DQG GRFXPHQW
EH IXQFWLRQDO LQ DQ DPE
WP SHUDWH GRZ Q VR %6 7
) RUWMIQI DQG DOMILDVYH VROMRQV
VHH LWHPV LQ WKLV W

apew aq [[eys UOHNGLISIP 13YLN} ON "9ZE0-920Z PAPEO)

W VKDOO
HG WR
 HQW DLU

DEOH

6 XU LYDOFWDIWDQG WHVFXH ERDWFRP P XQIFDWRQ FDSDELDAHV

6 XUYLYDORWDIWDQG WHVFXH ERDWFRP P XQIFDMRQ WHTXILHP HOW OQAMG LQ 7DE®A

DSSOLFDEOH

5XG®V IRUFDWILLIFDWRQ 6KISV 2
&ROG FOLPDWH
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7TDEOH S5HTXLUHPHQWYVY IRU VXUYLYDO FUDIW DQG UHVFXH ERDW FRPPXQLFD

6SHFLILF IXQFWLRQDO UHTXLUHP

HQUMWMAWFULSWLYH UXOHV

, QWIQGHG VR RSHIDWA 1Q &Z DIUVHP SHUDVWKUHY
) RUYHWH® LOWAQGHG VR RSHUDW 1Q &Z DIU
WP SHUDWKUH  DAVXUYLYDOFUDIVWKDM@P DIQUIDIQ

FDSDELONV |RUWDQVP IWAQJ VLJ QDY | RUGRFDVMRQ
DQG IRU FRPPXQLFDWLRQ

([ SRVHG VXUYLYDOFWDIWDQG UHVFXH ERDWFRP P XQIFDVRQ HTXISP HQW LI
QRWFHUAIIHG IRU%6 7 VKD@EH VMMMG DQG GRFXP HQWAG VR EH | XQPURQDOIQ
DQ DP ELHQADIUWHAP SHUDWUH GRZ Q VR %6 7

*XLGDQFH QRWH
$V SDUARI ViKH WAQ) GRFXP HQVBMRQ  IMWKRX@ EH SURYHQ DVWKH

HTXLSPHQW LV WHVWHG DV SHU ,(& FODXVH 4

%67 DQG FDUIHG RXWE\ DQ DFFUHGWG @ERWDWRRU VHHO 6&  &LLF
ORGXOH $

HQG RI JXLGDQFH QRWH

*XLGDQFH QRWH
6HH19 &* 6HF > @UDIMUDAYH VROMRQ

HQG RI JXLGDQFH QRWH

5XG®V IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K
&ROG FOLPDWH
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6(&7,21 23(5%$7,216 ,1 32/$5 :$7(56 32/$5

*HQHUDO

' QWURGXFWLRQ

7KH , QUALDDRQDOSRGH IRUG KISV 2 SHIDWQJ 1Q 3RMU: DWW ,02 3RMU&RGH  Z KIFK HQWAHG LOVR IRUFH RQ

- DQXDU SURYIGHV IRUVDIH RSHUIDARQ DQG SLRWMFIRQ Rl HQYLLRQP HQMOQ SRDUZ DALY/ E\ DGGLHWIQJ
UMNV DQG KD] DUGV LGHQWIIHG | RUWKH DUHD DQG SHURG Rl RSHUIDMRQ  DQG QRADGHTXDWA® P [V DWAG E\  RWHU

LOWKP HQW Rl WWH RUDQ DMRQ  7KH FRGH LQFOXGHV D VHWRI KIS VSHFLLE LHTXLWHP HQW DQG RSHUDWRQDO
UHI XOMRQV VR P M0 DWW VIKH DGGIMRQDOUMNY VMDWP D\ EH H| SHUHQFHG LQ SRMUZ DAL/

2 ENHFWYH

7KH DGGLWLRQDO F QR U UHWEWHWHRQHP HOW VR FRYHUD®, 0 2 3RMU&RGH GHVIJQ
VSHFLILF UHIJXODWLRQV

3DV &KDSWU 6 HRARQ
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7KH DGGLWLRQDO FGRQUMSBMQMKIRERFHW V IOWBUHVIMRQV R VIKH GHVLI Q VSHFLLE
UHI XOMRQV 1Q WH , 0 2 3RDU&RGH VKDWWKD@EH FRP STHG Z IVIK VIR DFKLHYH VKH 3RDUVKLS FHUM LEDWA

7KH DGGLWLRQDO FOGRUDRDRVEHWRLRWLIQHG WR WKH GHVLJQ DV D VWDQG DO
SROUWIS FHOMIFDWA LOGIFDWQJ I X@UHDGAIOHW RI VKH GHWVLI Q IRUD SRWIEG®! XSJ WDGH |RURSHWDMRQ Z WKIQ SRDU
Z DMWY

6FRSH

7KH DGGLWLRQDO FORUDUY RAWDWLRQWKH SURFHVV RI SUHSDULQJ WKH GHVL
,02 3ROU&RCGH DV IGXWADWAG E\ ) L J X U HDQG VKXV DRWQJ DV 3RMUWKILS FHUMLFDWA LHDG\ | RU YHWHOIQWAQGHG
VR RSHIDWA [Q SRODUZ DVWAWY ,0 2 3RDU&RGH

JLIXUH 3URFHVV WR 3RODU VKLS FHUWLILFDWH 32/$5 ,&

7KH FODVV Q BR/MIFRYRIPD@VKH GHVLI Q VSHFLLF FKQLEFDODQG | XQPMRQDOWHT XILHP HQW HQIRUFHG
E\ WH,02 3RDU&RGH

2 SHUIDARQDOWHTXWHP HQW IQFOXGIQI LOWMKPMRQV DQG SURFHGXUHV |RUVDIH RSHUIDARQ 1Q SRDUZ DAL/
DUH QRW SDUW RI WKH UHTXR O EFDWORBMRQESMHRYHHG Q' 19 &* IRUGHYH®SP HQW

Rl DQ RSHIDWRQDODWHWP HQWDQG SROU Z DU RSHIDWRQDOP DQXDOIRUWKH SXWBRWH RI DFTXIUQI VKH SRDUWKIS
FHUWLIBEDPWH& VHH JIXUH

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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$SSOLFDWLRQ

7KH DGGLWLRQDO F QR ¥ UDISEW\RWKLIY QWQGHG | RURSHIDURQV 1Q SRDUZ DWW DV GHILQHG
LQLIJXUHDQELIXUH

) RUVKLSV LQ RSHIDVMRQ DQG FROWUXFWG EHIRWH - DQXDU WH IRTRZ 1QJ LHTXLLHP HQW DUH QRW
DSSOLFDEOH

2 7DE® LWHP
2 7DE® LWHP
2 7DE® LWHP DoR@ LWHP

6WUXFWXUH RI WKH UXOHYV

7KH K@V 1Q WKLY VHPMRQ FROVMARI 1 XQPRQDODQG SUHVFUSWIYH UHT XILHP HQW
7KH IXQPURQDOUHT XLLHP HQW SURYLGH WH UDWRQD®! DQG LOWIQWEHKLQG HDFK SUHVFUSVIYH UHTXLLHP HQW

7KH SUIHVFUSWYH WHT XILHP HQW SURYIGH D VHWRI J HQHWD@ DFFHSVDE®! VROMRQV VR P HHWMKH FRUHVSRQGIQJ
IXQFWLRQDO UHTXLUHPHQWYV

3DUV &KDSWU 6 HFVIRQ
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$ @J HOHUDODQG VSHFLLF LHT XILHP HQW DSSTFDE®! IRUTXDAIHU& DUH DXWRPDWLFDOO\ DSSOLFDE@H

TXDOLI%BBDWG JLYHQ WKDWWH VDP H VHWRI LlGHQW IHG KD] DUGV LV DSSTFDE®

&ODVV QRWDWLRQV

9HWHY EXIOMQ FRP STDQFH Z IMK WH WHT XILHP HOW DV VSHFULHG 1Q VKLY VHFVRQ P D\ EH DWAJ QHG VKH
DGGLWLRQDO FOBRYO MMRWRBRVWIM/RFLDWHG TXDOHFILFHE® OLVWHG LQ

3ROUVHUYIFH WAP SHIDVWKWH 367 VKD@EH VMMWDWBIDWY  f& EHRZ \WMH ®RZ HMWWP HDQ GDLO &z
WP SHIDWWH /0" /7 IRUWH LOWMQGHG DUHD DQG VHDVRQ RI RSHIDVRQ LQ SROUZ DWAW/ 7KH TXDALHU3 67 VKD O O
WH GIPWKH VKRUMWKAWP  DP ELHQWMAP SHUDWKWH B\ Z KIFK VIKH VA WHP V DQG HTXISP HQWMWHTXWWHG E\ WWH ,0 2 3RDU
&RGH VKDOO EH IXOO0\ IXQFWLRQDO

*XLGDQFH QRWH
(I[DPSOHV RI WKH FODVV QRWDWLRQ

2 32/$5 %
2 32/$5 & f&
2 32/$5 $ f&

HQG RI JXLGDQFH QRWH

5 HTXILHG DGGMRQDOFDW QRVIMRQV
7KH DGGLWLRQDO F OOV W REEDIRY ILRISROUVHYIFH WP SHDXWHV367 FROGHU WKDQ  f&

7KH DWRFIDWG GHMJQ WP SHIDWWH — DV GHILQ&HE L7QE®I VKDOO EH HTXDO WR RU /FROGHU WK
f&

'"HILQLWLRQV DQG DEEUHYLDWLRQV

7HUPLQRORJ\ DQG GHILQLWLRQV
) RUIHQHDOGHIIQMRQY VHH6HFE > @
,Q DGGLWIERIQ OLVWV GHILQLWLRQV RI WHUPV XVHG LQ WKLV VHFWLRQ

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH
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7DEOH '"HILQLWLRQ RI WHUPV
7HUP "HILQLWLRQ <
P HGXP ILUAW HDULFH VM HDUIFHRI  FP R FP WKIENQHW VHH: 02 %
WKIO [ LUAM HDULFH DM HDUIFHRI  FP VR FP WIENQHW VHH: 02 %
JUH\ LFH \RXQ IFHRI  FP VR FP VKIENQHW WDWY GM HIWIE WDQ 1 [DV
W RIWHQ EUHDNV IURP VZHOOV -
JUH\ ZKLWH \RXQ IFHRI  FP VR FP VKIENQHW ;
LFH 1 UHH Z DWW/ QR LFH SUHVHQW (‘8
I IFH Rl DQ\ NIQG LV SUHVHOW VKLY LP  VKD@QRWEH XVHG VHH : 02 ¢
RSHQ Z DWL/ O®UH DUHD Rl 1IHH® QDYLI DE®! Z DWAULQ Z KIFK VHD LFH 1V SUHVHQWOQ FROFHQADVMRQV GMW WDQ 3
1R IFH R @QG RUJIQ IV SIHVHQW VHH : 02 %
LFH Rl ODQG RULJI| @HIRP HG RQ ®QG RULQ DQ IFH VKHD IRXQG IGRDWQ 1Q Z DWU VHH : 0 2 Q
ROG LFH VHD LFH Z KIEK KDV VXUYLYHG DWBIDWARQH VXP P HUV P HAV «
7\ SIFDOWIENQHW XS VR P RUP RWH , WY VXEGLYIGHG LOVR UHVIGXDOI LUAMA HDULFH VHFRQG \ HDU
[FH DQG P XU\ HDULFH VHH : 0 2
VHD LFH DQ IRWP RI IFH IRXQG DWWHD Z KIFK KDV RUJ LODWAG ILRP VKH | UHH] LQJ Rl VHDZ DVAU VHH : 0 2
HVFRUW DQ\ KIS Z IVK VXSHURUIFH FDSDEIOW |1Q WDQUWZ IVK DQRWHU VKIS
HVFRUMG RSHUDVWRQ DQ RSHUDMRQ [Q Z KIFK D VKIS V P RYHP HQWLY | DFLOVIVAG WKURXJ K VIKH LOWAUYHQMRQ RI DQ HVFRUN
KDEMDE®! HQYLLRQP HQW | YHQWDMWAG HQYILRQP HQWKDWZ LASURPWDI DIQWIK\ SRWHLP 1D
PD[LPXP H[SHFWHG WP HDBRSWG IRUWH GHVLIQ Rl HTXLSP HQWDQG Vi WHP  MDWSLRYLGH VXUYLYDOVXSSRUN , WWKDED
Rl UHVFXH QHYHUEH W WDQ GD\V
PDFKLQHU\ LQVWDPIODMISRAQW DQG PDFKLQHU\ DQG LWV DVVRFLDWHG SLSLQJ DQG FDEOL

VDIH RSHIDWRQ RI VKH WKILS

PHDQ GDLO\ ORZ
VP SHUDWXLH

P HDQ YDOXH RI WH GDIO® ®Z VWP SHWDVIH IRUHDFK GD\ Rl WWH \ HDURYHUD P LOQIP XP
SHULRG
$ GDVD VHWDFFHSVIDE®! VR VIKH DGP LOMADWRQ P D\ EH XVHG Ll

\ HDW/

\ HDW/ Rl GDV LV QRWDYDIME®!

SROU VHUYIFH VAP SHUDWKH

WP SHUDVXUH VSHFLLHG |RUD VKIS LOWIQGHG VR RSHLDW LQ B2 DIUWP SHIDWUWH  Z KLFK VKDGD
EH VMMDWBDWY  f& EHBZ WH&Z HWO* /7 /0" /7 IRUVIKH LOWIQGHG DUHD DQG VHDVRQ RI
RSHUDVRQ LQ SRDUZ DWW/

VKIS LOWIQGHG VR RSHDW
|Q BZ DIUWP SHUDWIH

WIS Z KIFK LV LOWIQGHG VR XQGHWINH YR\ DI HV VR RUVKURXJ K DUHDV Z KHUIH VKH SRDU VHUYLFH
WP SHIDWWH 367 LV FRGHUWDQ R&

KLIJK ODWLWXGH

OWXGHVY RYHU  GHIWHHV

XSSHUIFH Z DVWAUIOH

DV GHILQBIBFLRQGHF

7TDEBI OLVWYV DEE

7TDEOH S$EEUHYL

UHYLDWLRQV XVHG LQ WKLV VHFWLRQ

DWLRQV

$EEUHYLDWLR

Q '"HVFULSWLRQ

*6 (

JIWRXS VXWYLYDOHTXISP HQOWWHH ' 19 &* 6HF 7DEGA

5XG®V IRUFDWILLIFDWRQ 6KISV 2
&ROG FOLPDWH
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$EEUHYLDWLR

Q ‘"HVFULSWLRQ

/6% @H \VDYIQ) DSSIDQFHV

10" 17 ®Z HWP HDQ GDI® Z WAP SHUDWUH

2% RSHUDURQDODWHWP HQWVHH'19 & * 6HF

36( SHWRQDOVXUYLYDOHTXISP HQW VHH ' 19 &* 6HF  7DE®

367 SROUVHUYLFH WP SHIDVWH

3:20 SRMUZ DWURSHUDARQDOP DQXDO VHH ' 19 & * 6HF

8:/ XSSHUIFH Z DVHUIQH

02 © RU 0 HWIRLR®J IFDO2 U DQI] DARQ
)LIXUHDQ &L J X U HHSIHVHQWIKH $ QUDUPAE DLHD DQG $ UPWF Z DALY DV GHILQHG 1Q 62/ $6 WHI XOMRQV

7,9 DQG; ,9 WHVSHAAYHO® DQG 0 $532/ $QQH , WHIXOWMRQV DQG P $QQH ,, WHIXOMRQV
DQG $QQH .9 UHIXDMRQV DQG DQG $QQH[ 9 WHI XDMRQV DQG

5X®V IRUFOWIIFDMRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ - X0 3DJH
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OdNdH9 NIASAM® AMNAE

OD[LPXP H[WHQW RI $QWDUFWLF DUHD DSSOLFDWLRQ

JLIXUH

3DJH

( GMRQ -X®

'19 58 6+,3 3W &K

5XG®V IRUFDWILLIFDWRQ 6KISV 2

&ROG FOLPDWH
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JLIXUH OD[LPXP H[WHQW RI $UFWLF ZDWHUY DSSOLFDWLRQ

2WKHU UHIHUHQFHYV
'REXPHQWY UHIHUHQFHG LQ WKLV VDESIW IDRIAE®H OLVWHG LQ

7TDEOH 19 UHIHUHQFHYV

'REXPHQW FRGH 7LWOH
'19 &* ,02 3ROU&RGH
7TDEOH 2WKHU UHIHUHQFHYV

'REXPHQW FRGH 7LWOH

120

6HD ,FH 1RPHQFODWXUH

67&:

7KH , QWALDDVRQDOS RQYHOMRQ RQ 6 VIBQGDUGY R 7WDIQIQ) & HUAILFDVMRQ DQG :  DWKNHHSLQU 1RU
6HDIDUHUV DV DPHQGHG

62/%$6 LHIXOMRQ; ,9

0 HDVXWH IRUVDIHW Rl KISV RSHIDWQJ 1Q SRDUZ DVAU

5XG®V IRUFDWILLIFDWRQ 6KISV 2
&ROG FOLPDWH
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'RFXPHQW FRGH

7LWOH

62/$6 UHIXDWRQV ,,

6 XEGLYIMIRQ DQG WDELDV

62/%$6 LHIXOMRQV ,9

5DGIRFRP P XQIFDVRQ

62/$6 WHIXOWURQV 9

6DIHW Rl QDYL) DMRQ

0$532/ $QQHT ,

3UHYHQURQ Rl SROMRQ E\ RIO

0$532/ $QQHT ,,

&RQAROR! SROXMRQ E\ QR] IRXV AT XIG VXEWDQFHV

08532/ $QQH[ ,9

3WHYHOMRQ Rl SR@MRQ E\ VHZ DIH ILRP KISV

0$532/ $QQH[ 9

3UHYHQURQ RI SRAXVIRQ E\ JDUEDIH ILRP VKISV

/6% &RGH , QWILDDMRQDOY LIH VDYIQJ DSSIDQFH &RGH 0 6&

06& &LUF 0 R d X GIIBDQFH | RUQDYLI DURQ DQG FRP P XQIEDMRQ HTXLSP HQWMQWAQGHG |RUXVH RQ VKISV RSHIDWQ 1Q)
$ SROUZ DWAL/

(& 0 DUMP H QDYLJ DMRQ DQG WDGIRFRP P XQIFDURQ HTXLSP HQADQG A VWP V * HQHUDOUHTXILHP HQW

OHWKRGV RI WHVWLQJ DQG UHTXLUHG WHVW UHVXOWYV

'‘RFXPHQWDWLRQ UHTXLUHPHQWYV

* HQHWDO

' RFXP HQVIDWRQ VKD@EH VXEP IWMG DV LHTXWWHG E\ 7DE®

7TDEOH 'RFXPHQWDWLRQ UHTXLUHPHQWYV
2EMHFW 'REXPHQWDWLR|Q$WEIMWLRQDO GHVFULSWRLIRQ 4XDOLILHU
:LQWHUL]DWLRQ|SODQ:LQWHUL]DWIQE@XGLQJ DQW| LFLQJ $
DUDQIHP HOWS@Q DQWL IUHH]LQJ PQG GH %
LFLQJ VIVWHPV [6HH ) N
DOWR @
367
+HDW EDODQFH | = &D O F X O D W | RRYDQW. | LHH] LQJ
FDOFXODWLRQ |UHSRUW VIVWHPV XVHG UQ IUHVK
Z DVWiU DQG EDADW | 367
Z DVWUVBONY  LOGIFDVMQ) :
KHDWLQJ FDSDFLWLHV
LHTXILHG DQG SWRYIGHG
1 DYLJDVRQ = 1 DYL) DMRQ ,QFOXGLQJ LFH $
EUGIH DUDQIHP HQW | VHDUFKOLJIKWV PQG WKHLU %
SODQ VRVIDODUHD RI FRYHLDI H
f &
6 VDELDN % 3UHOLPLQDUWQFOXGLQJ ORDGLQJ $
WRELDV P DQXDO FRQGLWLRQV ZLWK LFH g3 %
DFFUHWLRQ &

5XG®V IRUFDWILLIFDWRQ 6KISV 2

&ROG FOLPDWH
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2JEMHEW "REXPHQWDWLR|Q$WEHWLRQDO GHVFULSWQLIRQ 4XDOLILHU
% ) LODOWDEION | ,QFOXGLQJ ORDGLQJ $
PDQXDO FRQGLWLRQV ZLWK LFH g3 %
DFFUHWLROQ N
% 3UHOLPLQDUQIFOXGLQJ ORDGLQJ $
GDP DJH WRELON FRQGLWLRQV ZLWK LFH g3 %
FDOFXODWLRQ |DFFUHWLRQ e
FH UHODWHG GDPPDJHV $
$3
%
% )LQDO GDPDOHFOXGLQJ ORDGLQJ $
WDELON FDBXOMRQ FRQGLWLRQV ZLWK LFH g3 %
DFFUHWLROQ N
.FH UHODWHG GPPDIHV $
%
* HMJQ DUDQIHP HOW | = * HOHWDO * HQHWDODUDQI HP HOW $
DQG SDUDP HVHLY DUDQIHP HOWS@Q VKRX@ LQFOXGH NH\ %
SDUDP HWALY QARG 1O ), N
> @
367
) LLH DQG VDIHW * JLUH FRQWURO $
SoDQ %
), &
367
* 6 DIHW SOQ $UDQUHP HOAGLDZ LQJ
VKRZLQJ HVEDSH
URXWHYV PXVWH|u $
VWDWLRQV HPEPUNDWLRQ %
DUHDV /6% 36( * 6( ’ &
VXUYLYDOFLDIW Z VK 367
ODXQFKLQJ DSSPLDQFHYV
DQG DFFHVV HWF
$3 IRUDSSWRYDO), IRULQIRLP DVMRQ

) RUJ HQHWDOUHT XILHP HQW VR GREXP HQUIDRQ
) RUD GHILQMRQ Rl VKH GRFXP HQIMRQ WSHV VHH'19 &*

'LQWHUL]DWLRQ SODQ

*HQHUDO

$ ZLQWHUL]DWLRQ SODQ LV UHTXHVWHG IRU LYRRDRQ & MKD OFU LRFDMWK\G ) FWMY WL RRW L
DUDQIHP HQW R D@VKH Z LQWAU] DMRQ P HDVXUHV | RUSURWPAQI VKH UHBIYDQWH] SRVHG WAKFXUHY A WP V' DQG

HTXLSPHQW

IQFOXGIQI GHILQMRQ Rl VKH LQIR FRGHV VHH'19 & *
6HF

([SHFWHG FRQWHQW LQ ZLQWHUL]DWLRQ SODQV

7KH S@Q VKDOIQFAXGH GHVFUSVRQV DQG LHBIYDQWDULDQJ HP HQW Rl VIKH IRERZ LQJ M\ WHP V RUIXQPARQV Z KHQ
VXFK A WP V RUIXQPVIRQV DUH DYDIDE®

6HF

5XG®V IRUFDWILLIFDWRQ 6KISV 2

&ROG FOLPDWH
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2 DQWL LFLQ

J VIVWHPV

2 DQWL IUHH]LQJ VA\VWHPV
2 GH LFLQJ VA\VWHPV
2 WSHRI K\ GDXTF IXIG DQG RUP HDVXWHV IRUKHDWQJ RI K\ GUDX@F A WHP V

) RUP RUH LQIRUP DMRQ UHJ DUGLQJ DQW LFIQ)  DQW. IUHH] LQJ DQG GH IFIQJ WWHP V VHH'19 & *

6HF

$GGLWLRQDO FRQWHQW IRU VKLS LQWHQGHG WR RSHUDWH LQ ORZ DLU WH
) RUYHWHY LOWQGHG VR RSHIDWA 1Q BRZ DIUWAP SHUIDWUHY VKH Z LOWAU] DMRQ SMQ VKDM@Z KHQ DSSTFDE®! LOFOXGH

2 VSHFDOSWRFHGXWHV LOWQGHG VR FRP SHQVDWA | RU DGGIMRQDOWIMWARQD VR H[ VMQG WKH FRYHWDJH RI D 7$&
2 SURFHGXWHV XVHG DV DOMWQDWYH VR VA WP V XVHG |RUDQW IFIQJ DQG RUDQW. I UHH] LI

*XLGDQFH QR

WH

7R DFTXILH D 3ROMUWKIS FHOMLFDWA DFFHSVIDOFH E\ VIKH 1@J DGP IQOMADMRQ |IRUDSSTFDVIRQ RI ®Z DIUVMP SHIDWIH GHILOHG DV 367 Z I

EH UHTXLUHG

HQG RI

JXLGDOQFH

QR WH

'"HVLJQ HQYLURQPHQWDO FRQGLWLRQV

. H\ SDWDP HWMW/

7KH WHTXILHP HQW 1Q VKLY VHFVIRQ DUH EDVHG RQ ViKH DOVIFLSDVMG IDQIH RI RSHUDVURQ DQG HQYLLRQP HQVDO
FRQGIMRQV VSHFLIHG [RUVKH YHWHO VXFK DV

2 RSHWDVRQ 1Q ®Z DIUWAP SHIDWH WH DQWFISDWIG &®Z HWAP HDQ GDIO ®&Z WMAP SHIDW(WH /0" /7 1Q WH DUHD
DQG GXUQJ WH SHURG RI' RSHIDWRQ VKD®EH VSHFLIHG

2 RSHUIDMRQ IQ IFH LFH FRQGIVIRQV VKD@EH VSHFLHG DV QAMG 1Q 7DE®!

2 RSHIDVRQ IQ KL

K OWAXGHV

2 SRWHQWLDO IRU DEDQGRQPHQW RQWR LFH RU ODQG

FH FRQGLWLRQ

7\ SIFDOHQYILRQP HOVDOFRQGIMRQV DQG DSSIRSUDW FOW QRVVMIRQV IRUTXDAHW $ %

7TDEOH 7\SLFDO GHVLJQ HQYLURQPHQWDO FRQGLWLRQV IRU 32/%5
‘'HVLJIQ LFH L'SHSFLVLRQ
A4XDOLILHY ,FH FRQGLW LRQFS}RQGLWLRQ ,FH FODVY ,FH FRQFHQ UD\%( UW V\V
$ 2WKHU LFH 8S VR KHDY\ P XGU| 3 & DQG&
FRQGLWLRQV| \ HDULFH
8S WR OLJKW| BXOWL
\ HDUIFH ®&IW WDQ
P WKLEN 3RO@UY RUHT XLYD®IQW
=1/10 UHTXLUHG
8S WR VHFRQG \ HDU| 3 &
LFH
8S WR WKLFN| BI&UVW
\ HDULFH
5X®V IRUFOWLLIFDMRQ 6KISV?2 ' 19 58 6+,3 3W &K ( GMRQ - X0 3DJH

&ROG FOLPDWH
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"HVLJQ LFH 'HSFLVLRQ =3
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) RULIFH FDWHG YHWHY S@QQIQ] VR RSHUDWM 1O RVKHULFH FROGIMRQV  SLRSHUFUHZ WDLQIQ) DFFRWGEIQI VR'19 &* >
6HF VKD@EH LQ SOFH VRI HVKHUZ MK ViKH XVH RI DQ DSSLRSUDW GHFIMIRQ VXSSRUMA WHP  VIXFK DV 3RDUY VKH 3
&DQDGD V $ UPE , FH 5HJIP H 6KISSIQJ 6\ WHP  DQG RUVKH 5 XWIDQ , FH &HUAILFDVIA DV GHVFUEHG LQ ViKH UXBV Rl 2
®

QDYLJ DMRQ RQ WH Z DWAUDLHD RI ViKH 1 RUMHUD 6 HD 5 RXWM

, FH FOWHG YHWHQY P D\ EH SHWPP WMG VR RSHIDWA LQ RWKHU LFH FRQGIMRQV KL KHUWVKDQ LW | X@IFH FDSDFIW  SLRYIGHG \WH
UWN LOGH RXWRP H ILRP VKH GHFIMRQ VXSSRUMA WP XVHG RQERDLG LV IRXQG VR EH SRVIMIYH

6KLS VWUXFWXUH

6KLS VWUXFWXUH UHTXLUHBPE®Q VD\WQ @HBV WM EDIGO EH FRPSOLHG ZLWK DV DSSOLFDEOI

5X®V |RU FOWILLFDWRQ
&ROG FOLPDWH
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7TDEOH3RODU EHTXLUHPHQWY IRU VKLS VWUXFWXUH

*HQHUDO IXQFWLRQDO UHTXLUH

PHQWYV BUHVFULSWLYH UHTXLUHPHQW

<

6FDQWOLQJV RI

HOFRXQWALHG |Q ViKH DUHD RI RSHUDVRQ
,02 3RDU&KRGH 3W, $ &K 5HJ

LFH VWUHQJWKHQHG FD
EH DSSLRYHG E\ WH DGP LOMADMRQ RUD WHFRJ QY] HG

RU DQLJ DMRQ DFFHSWAG E\ W VBNLQD LOVR DFFRXQWDFFHSVE®!
WIDQGDUGV DGHTXDVM | RUVKH LFH WSHV DQG FROFHQADMRQY

W HHRBY BXIWMOQLFRY STDQEHZ 0K VWH WHTXILHP HQW 1O
WKLV VHFWLRQ DQG WKDW DUH DVVLJQHG
,FH & WRFH $ VHEBHF P D EHDWJQHG WH
FODVV QRWPDOWMILWKR@ 3KRKWRODU &V DSSOLF

o
O

DEO

&DWATRU & VKIS QHHG QRWR EH LFH VWHQIWKHOHG LI 1Q
WH RSIQRQ Rl ViKH DGP LOMADMRQ VKH VKIS V AKFVKUH LV

DGHT XDV | RUIW LQWIQGHG RSHUDVURQ
,02 3ROU&ERGH 3W, $ &K 5HJ

9HWHY EXIOMQ FRP STDQFH Z VK VKH UHTXLLHP HOW 1O VKLY
VHFWLRQ DQG WKDW DUH DVVLJQRHG&D \FHOH
6HF RUQR IFH FOW QRVDARQ P D\ EH DWLI QHG WH FOW
QRWDWRRQU & 36FRBRODU &V DSSOLFDEO

A=
<
<

T

6SHFLILF IXQFWLRQDO UHTXLUHPHQWYV

BUHVFULSWLYH UHTXLUHPHQWYV

, QWIQGHG VIR RSHUDWA 1Q BRZ DIUVMP SHUDVXUH
0 DWILDE XVHG VKD@EH VXIVDE®! | RURSHUDMRQ DWWKH VKISV

SROU VHWYIFH WP SHUDWWH
,02 3RDU&RGH3W, $ &K 5HT

) RUVKISV LOWIQGHG VIR RSHIDW LQ DUHDV Z WK BRZ. DIU
WP SHIDWUHY LH /0" /7 f& DQG 367 f&
PDWHULDO RI KX0O0O H[SRVHG VWUXFWXUH
6HF > @

<
~

7DEOH3RODU 8RODU ®WHTXL

UHPHQWY IRU VKLS VWUXFWXUH

*HQHUDO IXQFWLRQDO UHTXL

U HPHWOOPUNL SWLYH UHTXLUHPHQWYV

6FDQWOLQJV RI FDWHJRU\ ¢
EH DSSWRYHG E\ ViH DGP LOMADMRQ RUD
WHFRJ Q] HG RU DQYJ DMRQ DFFHSWG E\ LW
WDNLQJ LQWR DFFRXQW VWD
WR WKH RUJDQL]DWLRQ RU RV
RITHUQJ) DQ HTXLYDBIQABIYHOR! VDIHW
,02 3ROU&ERGH 3W, $ &K 5HJ

V O HEMY\EKLOMDERP STDQFH Z VK KH UHTXLLHP HQW LQ VKLY VHPRQ DQG
WKDW DUH DVVLJQHG DQ LBH FOWRBY QRWHHNMER @ D\ EH
DVVLIJQHG WKH FOD3ROQRV$D WERRBRODU $DV DSSOLFDE(
GDUGV DFFHSWDEOH
VKHU VWDQGDUGYV

6FDQWOLQJV RI FDWHJRU\ ¢
EH DSSWRYHG E\ WWH DGP LOMADVMRQ RUD
WHFRJ Q] HG RU DQL DMRQ DFFHSWG E\ LW
WDNLQJ LQWR DFFRXQW VWD
WR WKH RUJDQL]DWLRQ RU R
RITHUQJI DQ HTXLYDBIQABIYHOR! VDIHW
,02 3ROU&ERGH 3W, $ &K 5HJ

bV EHVENE XKW FRP SADQFH Z MK WH LHTXILHP HOW 1Q VKLY VHPRQ DQG WDW
DUH DVVLJQHG DQ LFH RE&DV\D Q& DWYR®HF PD EH
DVVLJQHG WKH FOD3ROQRWOVVBBBRODU %V DSSOLFDE(
GDUGV DFFHSWDEOH
KHU VWDQGDUGYV

0$532/
,02 3RODU&RCGH 3W,, $ &K 5HT

) RUVKLSV Z IViK DQ DJJ UHJ DW RIOI XHOFDSDFIW Rl G VKDQ P DOO R
I XHOVDQNY VKD@EH VHSDUDWG | LRP VIKH RXWUVKH@E\ D GMBQFH RI QRWBIW
WDQ P 7KLV SLRYIMRQ GRHV QRADSS® VR VP DORIOIXHOVDONV Z WK D
PO IP XP QGLYIGXDOFDSDFIW QRWI LHDWIUVKDQ P

Nej

) RUWKLSV RWKHU VKDQ RIOVIDONHY/  D@FDU R VDQNV FROWXRWG DQG XWj HG VR
FDW RIOVKD@EH VHSDUDWAG [LRP \iKH RXVMU VKH@E\ D GMRQFH RI QRWBIW WDQ,
P

5XG®V IRUFDWILLIFDWRQ 6KISV 2
&ROG FOLPDWH
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2 IOVIDQNHW Rl GIW WDQ
GHDGZHLJKW WKH HQWLUH F

VRQOHV

'"RXEOH ERWWRP WDQNV RU
PRRRSW DLAN @ H\Y KWWKKH DB SO
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VKDOO EH SURWHFWHG UHTXLUHPHQWYV RI UHJXOD RQ
RI 0$532/ $QQH] , 3
3
: 1QJ VBQNV RUVSDFHV DUDQI HG I &
LQ DFFRUGDQFH ZLWK ummog
RI 0$532/ $QQH[ , D|QG 3
FRPSO\LQJ ZLWK WKH DPSOLFOE
UHTXLUHPHQWYV IRU GLYWD®F
UHIHUUHG WR LQ UHJXODWERQS
0$532/ $QQH] , 8
$O@RIOIHVIGXH VOXGIH VDQNV DQG RO ELOH Z DWUKRGLQI VDNV VKD@EH vz
VHSDUDWAG [LRP VIKH RXWAU VKHOE\ D GMBOFH Rl QRWBM VKDQ P 7KWV o
SWRYIMRQ GRHV QRADSS® VIR VP DAVIDQNV Z MK D P D[ P XP  LQGLYIGXDOFDSDFIW
QRW JUHDWHU WKDQ P %
@)
6XEGLYLVLRQ DQG VWDELOLW\ ™
6 XEGLYIMIRQ DQG WRELDW WHTXWHP HQW OAWMG LQ 7DE®I D Q @E® VKDOO EH FRPSOLHG ZLWK DV D

5XG®V IRUFDWILLIFDWRQ 6KISV 2
&ROG FOLPDWH
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7DEOH3RODU 8RODU %WQGBRODU BEHTXLUHPHQWY IRU VXEGLYLVLRQ DQG VWDELO

ﬁo Adoo siy1

*HQHUDO IXQFWLRQDO UHTXLUHPHQWYV

6 VDELOW LQ [QVDPADQG GDP DIH
FRQGLWLRQV

) RUVKISV RSHUDWQJ LQ DUHDV DQG

GXULQJ SHULRGV ZKHUH LF

LV @NHO VR RFFXU WH IR@RZ LQJ LFIQY

DARZ DQFH VKD@EH P DGH 1Q WWKH WRELDNV

FDOFXODWLRQV
,02 3RODU&RGH3W, $ &K 5HJ

GHSDUXUWH DULYDO Z I LHVSHRWR
WRELDNV

L >
O =
SUHVFULSWLYH UHTXLUYHP v@v
) RUVKISV Z VK FDW QRVIMRQ %‘3
H3ROMUHWRRQU HQGRODU WKH . 7
IRGRZ 1QJ LFIQJ DARZ DOFH VKD@EH P DGH Te) %
1Q H WRELDNV FDEXDMRQV %
2 NJ P RQ H[SRVHG ZHDWKHU") g
GHFNV DQG JDQIZ D\ V ; z
2 NJ P IRUWH SIRMIFWG OWALDO D ®
DWHD Rl HDFK VIGH RI WWH VKIS DERYH ) g
ViKH Z DVMU SOQH vz §
2 7KH SLRMPWG @VAWDODUHD RI o3 €
GIVFROMWOQXRXV VXUDFHV Rl WDLO ;
VXQGU ERRP V VSDUW/ H FHSW 5
P DWW DQG UWJJIQI RI VKISV KDYLQJ % @
QR VDLY DQG WKH SURMIFWG MWALDO O S
DUHD RI RWKHU VPDOO REMHFWY V
EH FRP SXWG E\ LOFUHDMQJ ViKH g
WRWDO SURMHFWHG DUHP RI FRDW
VXUDFHV E\ g,
2 Rl WKH WRWDO SURNHFWHG%Dl
LOFOXGIQI ERVK VIGHV Rl VKKH VKIS S
2 Rl WH WIME YHUAEDO i
PRPHQWYV Rl WKLV DUH|D S
()]
*XLGDQFH QRWH >
) RUVKLSV Z MK RSHQ GHFN DUHDV ;
Z KIFK DUH SLIRWIFWG ILRP VHD VSLD\ S
E\' D GHFN RURWHUWUKPXH DERYH @
VKH DUHD RI VXFK P D\ EH H FOXGHG %
IURP WKH FDOFXODWLRQV =
([DPSOHV EDOFRQLHV DUH EHORZ%-
KHOGHFN , Q JHQHWDO WY VXI I LELHQW b
VR LOFOXGH WH H SRVHG KRU] RQVZO =~
SURMHFWHG DUHDV %
HQG RI JXL 3
GDQFH QRWH &
7KH SUHVHQWHG ORDGLQJ FRQGLW
Z VK LFLQ) DARZ DQFHV VKD@IQFOXGH
WKH PRVW FULWLFDO ORDGILQJ FRQG!

5XG®V IRUFDWILLIFDWRQ 6KISV 2
&ROG FOLPDWH
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*HQHUDO IXQFWLRQDO UHTXLUHPHQWYV

SUHVFULSWLYH UHTXLU

6 KISV RSHUIDWQ LQ DUHDV DQG
GXULQJ SHULRGV ZKHUH LF
LV ANH® VR RFFXUVKD@EH HTXISSHG

Z W VXFK P HDQV IRULHP RYIQU LFH DV
WKH DGP LQMADMRQ P D\ LHTXILH 1RU
H[DPSOH HOHFWULFDO DQG
GHYLFHV DQG RU VSHFLDO
D[ HV RUZ RRGHQ FOXEV IRUUHP RYLQJ LFH
ILRP EXQ DUV DY DQG HIHPMRQV
,02 3RDU&RGH 3W, $ &K 5HJ

6HH19 &*
H DFFUHWLRQ

6HF >

@

SQHXPDWLF
WRROV VXFK DV

7DEOH 3RODU 8RODU $YWHTXLUHPHQWY IRU VXEGLYLVLRQ DQG VWDELOLW\

*HQHUDO IXQFWLRQDO UHTXLUHPHQWYV

BUHVFULSWLYH UHTXLUHPH

6 VDELOW LQ GDP DJH FRQGMRQV
6 KISV VKD@EH DE®! VR Z MOWBQG | RRGLQJ

LFH LP SDFW 7KH UHVIGXDOWRELDV |RERZ LQJ LFH GDP DI H VKD@EH VXFK VKDWWKH
IDFVRUVL DV GHILOHG 1Q 62/ $6 UHI XAMRQV |,

RQH
62/$6 ULHIXOMRQ ,,

+RZ HYHU IRUFDU R VKISV IADWFRP SO Z IVl VXEGLYIMIRQ DQG GDP DJ H \WDELOW
UHI XOMRQV 1Q DQRWHUIQMXP HQWGHYHBRSHG E\ WH RU DQI] DARQ DV SLRYIGHG E\
VKH UHVIGXDOWRELDN FUVAUD R VKDWQWXP HQWVKD@
EH PHW IRU HDFK ORDGLQJ FRQGLWLRQ

62/%$6 WHIXOMRQ,,

,02 3BRDU&RGH3W, $ &K 5HJ

IRU DOO ORDGLQJ FRQGLWLRQV XVHG WR FDOFXOD

WHVXOWQJ LRP KX@SHQHWDMRQ GXH VR

DQG,, LV HTXDOWR

7KH IDFWRARIB2/$6 5H)
. LV QRW UHTXLUHG V
Z KHQ FDBXOMQI ViKH UHVIGXDOWRELDW
DIWHU LFH GDPDJH
W/ HVRYRXP KYVARR P RH\EHRREQ) L v |
FRQGLWLRQV WR EH XVHG |
Rl IFH GDP DJH VKDGEH VINHQ ILRP ViKH
ORDGLQJ FRQGLWLRQV XVH
DWILQHG VXEGLYIMRQ LQGH 1Q 62/ $6
5H) * 0 YDOXHV XVHG VR GHIIQH
VIKH @ IWFXUYH P D\ EH VHOIFWG VR
REWDLQ 6

, Q JHOHWDO VKH LHI XDVRU BRDGIQ)
FRQGIMIRQV WMDW.QFOXGH LFIQJ DERZ DQFH
DV VSHFLILHG LQ L WDER
QHHG QRW FRPSO\ ZLWK WK
WDELDW WHTXILHP HQW Rl VKH 3RDU
FRGH 7KHVH ORDGLQJ FRQ
VKRX@ KRZ HYHU FRP S® Z MK DQ\
RVKHU GDP DI H WRELDN LOWAKP HQADV
DSSTFDE®! VR WH VKIS
$ UHLDDWYHO IRUVXFK GDP DJ H WIDELON
DVVHVVPHQW WKH ORDGLQ
QHHG QRWFRQVIGHUVIKH LFLQJ DARZ DQFH
LQDE® LWHP LI WKLV L
UHD@AME | RUVKH LOWAQGHG RSHUDWRQ

7KH LFH GDPDJH H[WHQW
DWXP HG Z KHQ GHP RQWIDWQ
FRP SODQFH Z MK GDP DJ H WRELOW
FDOFXODWLRQV VKDOO EH

WRKEHORQJLWXGLQDO H[WH
Rl WH XSSHULFH Z DWAUIDH GIQU VKK LL
FHQAHG IRWZ DUG RI VKH P D[ P XP

EFEGW! ROWIH XSSHU LFH Z DVWAUIH

QWZ/KW IXOO0 H[WHQW RI WKH

EH DWXP HG VR EH FRQILOHG Z IMKIQ DQ\

YHUAFDOSRVIMRQ EHVE HHQ ViH NHHODQG
RIVKHS8,: / GDXIKW
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,02 3RDU&RGH3W, $ &K 5HJ DQG Rl XSSHULFH Z DWAUDQH GIQUVK | 6 HH19 & * 6HF > @
RWKHUZLVH DQG VKDOO EH DVVXPHG DW
DQ ®RQU MKGIODOSRMRQ DRQU VIKH
VKLS V OHQJWK
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7KH WDQWYHUMH SHOHWDMRQ H QMY
PP PHDVXUHG QRUPDO WR WKH VKHOO

RYHUWH I X@H VMOWRI WH GDP DJH

7KH YHUAFDOH WIQWY WH GMHURI

Rl WH XSSHULFH Z DWAUIOH GLDXJ KW

RU WKH ORQJLWXGLQDO H[WHQW DQG VKDOO

EH DWXP HG DADQ\  YHUAFDOSRVIMRQ

EHVE HHQ VIKH NHHODQG Rl WH
XSSHULFH Z DWAUIQH GUDXJ KW

KDSWU 6 HFVRQ

Ay @6\99& Aq asn 1o} papualul SI Juswnoop ayl jo Adod siyL

:DWHUWLJKW DQG ZHDWKHUWLJKW LQWHJULW\

: DWAUAD KWDQG Z HDVKHUAD KWIQWAT UW LHT XILHP HQW OWHIG LQ 7DE® VKDOO EH FRPSOLHG ZLWK DX DS S

7DEOH 3RODU 8RODU %®WQGRODU BHTXLUHPHQWYV IRU ZDWHUWLJKW DQG ZHDWK WL

o
o
*HQHUDO IXQFWLRQDO UHTXLUHPHQWYV BUHVFULSWLYH UHTXLUHPHQWYV % %
v

) RUWKISY RSHIDWQJ 1Q DLHDV DQG GXUQJ SHURGV Z KHWH $00 GRRUV DQG KDWFKHY DORQJ WKH GHILQHE H
LFH DFFULHARQ LV @NHO VR RFFXU P HDQV VKD@EH SLRYIGHG WR VKD@EH SLRYIGHG Z IV DQW LFIQJ P HDVXWHV VHH'19 2
WHP RYH RU SIHYHQWEFH DQG VQRZ DFFLHWRQ DURXQG KDWKHV &* 6HF > @ 2
DQG GRRUV 3
,02 3RDUERGH3W, $ &K 5HJ S
2
@
3
ODFKLQHU\ LQVWDOODWLRQV -
o

ODFKLQHU\ LQVWDOODWLRQV UHTE®RUHPR@E®M OMKWBG E® FRPSOLHG ZLWK DV DgS(
=0
@
7DEOH 3RODU 8RODU "WQGRODU BHTXLUHPHQWY IRU PDFKLQHU\ LQVWDOODWLRQ\E__
(%2}
*HQHUDO IXQFWLRQDO UHTXLUHPHQWYV 3UHVFULSWLYH UHTXLUHPHQWYV g
(o]
ODFKLQHU\ LQVWDOODWLRQV DQG DVVR|FLDBWHD9 RRTFXL S PHHFW ¥ K@®D OO ;
EH IXOO\ IXQFWLRQDO XQGHU DQG VKDOOMEHSURWHFWHG DIDTQ VW LtFH L

DFFUHWLRQ DQG RU VQRZ DFFXPXODWLRQ ODFKLQHU\ VKDOO H SURVYHFWHG IURP| WKH K&PU
02 3RDU&RGH3W, $ &K 5HJ LQI HWIRQ RUDFFXP X@MRQ Rl IFH RUVQRZ : KHWH FROVMOXRXV 3
RSHWDWRQ LV QHFHWDU  ViKH DLU LQVIINHV |RUP DFKLQHU VKD@ 2
®

EH GFDWG RQ ERW VIGHV Rl VIKH \KLS
$ OMUODWYHO P HDQV VKD@EH SLRYIGHG VR SXLIH VKH A \WHAP
Rl DFFXP X@WG LFIQJ DQG RUVQRZ

0 HDQV VKD@EH SURYLGHG VR HQVXUH VIKDWFRP EXVMRQ DIU .1 FRP EXWMRQ DIULY VDNHQ | LRP RXWIGH HQILQH LRRP VKH
IRU LQWHUQDO FRPEXVWLRQ HQJLQHV G UL MQ @B FHDOX EFRGUHIVBFCSHRIMEA K CFOVDURQY RQ FRP EXWIRQ
1V P DIQVIDIOHG DWD WP SHUDW(UH LQ FRP SADQFH Z WK VKH DIUVKD@QRWEH Z DLP HUWKDQ 367 $OMUDDYHO® P HDQV IRU
FUMAUD SLRYIGHG E\ VIKH HQILOH P DQXI DRAUHU DIULQVDNH KHDVQJ VKD@EH SLRYIGHG

,02 3RDU&RGH3W, $ &K 5HJ

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH

''19 $6



ODFKLQHU\ LQVWDOODWLRQV DQG DVVR
EH SLIRWIFMG DJ DIOWM LHH] LQJ DQG LOFLHDVHG YIVFRVIW R
OLTXLGV
,02 3ROU&ERGH 3W, $ &K 5HJ

F L B WGDEOH DG \VE BBHYKMU ZHKR O WSH WDWP DIQVIQV
DQ DFFHSVDE®! YIVFRW LQ WP SHIDWUHV GRZ Q VR 367
RUVKH K\ GUIDXQF V\ WP VKD@KDYH KHDWQU FILFXOMRQ
DULDQI HP HQW VR NHHS | XLGV DWDQ DSSURSUDWA WP SHUDVKUH
7\ SHRI K\ GUDXQF IXIG DQG  RUP HDVXUHV IRUKHDAWQJ R
K\ GUDXQE VW WP VKD@EH GRFXP HQWAG LQ VIKH Z LOWAU] DURQ
SODQ

6HH19 &* 6HF

> @

6SHFLILF IXQFWLRQDO UHTXLUHPHQWYV

, QUWIQGHG VR RSHWDWA 1Q ®RZ DIU
VP SHUDWXLH
I XQFVIRQ DWB6 7

([SRVHG PDFKLQHU\ DQG
LQVWDOODWLRQ DQG DSSO

,02 3RODU&RGH3W, $ &K 5HJ

HOHFWULFDO
IDQFHV VKDOO

WKH DGP LOMADVMRQ

WKH RUJDQL]

EDVHG RQ VKH 367

ODWHULDOV RI H[SRVHG P
DQG | RXQGDVRQV VKD@EH DSSLRYHG E\

RU DQI] DRQ DFFHSWHG E\ LW VINLQJ
LQWR DFFRXQW VWDQGDUG

RITHUQI DQ HTXLYDBIQABIYHOR! VDIHW

,02 3RDU&RGH 3W, $ &K

D F KRUSRTUWVHUYLFH WP SHUDWUHV
FROGHU WKDQ f& L H GH
WP SHUDWUHV FREEHUWDQ W f&
AMIHQJ LDGHV P DWIUDOI RUHTXLSP HQW

/ ROF BB S WY ERIHHWRLSPHQW 10

1510 DWID® & MWKFWXUH VKDO
IROORZV DFFRAHFLQS @R

L

RUD WHFRI Q] HG

DWLRQ RU RWH

&ODVYV

DQFKRULQJ DQG PRRU
HTXLSPHQW
HPHUJHQF\ WRZLQJ
DUDQI HP HQW VIDONHUY

LL &ODVV ,

FDUJR VHFXULQJ GHY
P DWAZ M€ GHULEN KDYLQJ (RDG
JUHDWHU WKDQ WRQ
RWKHUV QRW VSHFLIL
XQBM XSJWDGHG RU
GRZ QI WDGHG RQ D FDVH E\
FDVH EDVLV GXH WR \
FROVIGHIDVMRQV Rl GRDGIQU
(DWA BIYHODQG WSH Rl VWAHW
VWHW FROFHOWDMRQV DQG
DG WDQVI HU SRIQW DQG RU

5H)

2

L FHV

FRQVHTXHQFHV RI IDU
) RXQGDVMRQ DQG P DIQ VXSSRUAQJ
VWKPXUH IRUKHDYA P DFKIQHU DUH
FRIHHGE\ > @
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UDAMWADQG | LHWK Z DVAUVONYV VKD@
EH IXOO\ IXQFWLRQDO

,02 3RODU&RGH3W, $ &K 5HJ

) RUED@MW\DQG | LHVKZ DVWU VIDONV
SDUWLDOO\ RU HQWLUHO\ H

EDODQFH FDOFXODWLRQ VK
RXW XQBMW HFRJ Q] HG DQW. I LHH] 1QJ

PHDVXUHV DV OL¥WHG LQ
6HF > @UH LPSOHPHQWHG

*XLGDQFH QRWH

,] WKH KHDW EDODQFH FDOF
VKRZV D VLIJQLILFDQW ORVV
WKH WDQN DGGLWLRQDO KH
VXFK DV KHDWLQJ FRLOV VK
SWRYIGHG

HQG
GDOQFH

RI JXL
QRWH
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2 SHQ Z DWW/ RURWHULEH FRQGIMRQV
B VHYHUH WDQ WHVH LOFOXGHG LQ
FDWJRY $ DQG %

6 HDZ DWAUVXSS@HV IRUP DFKLQHU
WV VWP V VKD@EH GHWLI QHG VIR SUHYHQW
LQIHWIRQ Rl IFH RURVKHWZ lVH DUDQI HG
VR HQVXUH I XQPURQDON
,02 3RDU&RGH 3W, $ &K 5HJ

7KH VHD FRROQJ Z DVHAULQ®M RU
PDLQ DQG DX[LOLDU\ HQJLQ
DULDQJ HG VR WMDWEGFNDI H Rl VWXP V

DQG WADIQHUWY B\ LEH LV SUHYHQWAG

2 D VKLS ZLWK DQ LFH FOD
VKDOO FRPSO\ ZLWK WKH
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7DEOH 3RODU 8RODU WHTXLUHPHQWYV IRU PDFKLQHU\ LQVWDOODWLRQV

6SHFLILF IXQFWLRQDO UHTXLUHP

HQWYV

2WKHU LFH FRQGLWLRQ
6 HDZ DWUVXSS@HV IRUP DFKIQHU A WHP V VKD®
EH GHVL QHG VR SUHYHQWQI HVWARQ RI LFH RU
RVCHLZ LVH DULDQJ HG VR HQVXUH | XQFURQDON
,02 3RDU&RGH 3W, $ &K 5HJ

7KH VHD FRRAOQ Z DVWIULQBMDQG GVRKDU H IRUP DLQ DQG DX[ LaDU
HQJ LOHV VIKDEDEH DULDQJ HG VR VKDWEGRFNDI H Rl VWKP V DQG VWUDLQHUY E\
LFH LV SUHYHQWAG

2 D VKLS ZLWK DQ LFH FODVV QRWDWLRQ VKDOO
LBHF > @

FRPSO\

-

J)LUH VDIHW\ SURWHFWLRQ

) WH VDIHW WHTXUWHP HQW QAMG LQ 7DEM

7DEOH 3RODU 8RODU "WQGBRODU BHTXLUHPHQWYV IRU ILUH VDIHW\ DQG SURWHFWL

VKDOO EH FRPSOLHG ZLWK DV DSSOLFDEOH

Z0'dpew 84 |[eys uongLagIp 1syuni oN "9¢-£0-9¢0¢ PapEe
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*HQHUDO IXQFWLRQDO UHTXLUHP

HOQMAWFULSWLYH UHTXLUHPHQWYV

, VROMRQ DQG SUHWXLH YDFXXP YDOYHV 1O
H[SRVHG ORFDWLRQV VKDOO EH S
DFFUHWLRQ DQG UHPDLQ DFFHVV

6HMLO &* 6HF
URWHFWHG IURP LFH
LEOH DW DOO WLPH

> @

,02 3RDU&RGH3W, $ &K 5HJ

5XG®V IRUFDWILLIFDWRQ 6KISV 2
&ROG FOLPDWH
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/IRFDO HTXLSPHQW DQG PDFKLQ

VKD@EH DUDQIHG VR DV VR DYRIG [WHH] LQJ

VQRZ DFFXPXODWLRQ DQG LFH DH
ORFDWLRQ WR UHPDLQ DFFHVVLE

,02 3RDU&RGH3W, $ &K 5HJI

FUHMILRQ DQG WKHLU

H U) WHRSXPVBWIRAONEQ) HP HUHOR [LLH SXP SV Z DWAUP MADQG Z DWAU
VS SXP SV VKD@EH GFDWG LQ FRP SDUR HOW P DIQVIIOHG DERYH

oRr_DwW DOUU WLFH

DW DOO WLPHV

7KH ILLH P DLQ VKD@EH DUDQI HG VR VIKDWH] SRVHG VHPMRQV FDQ EH
IVRDWAG DQG P HDQV Rl GLDIQIQJ Rl H[ SRVHG VHPMRQV VKD@EH SLRYIGHG
JLUH KRVHV DQG QR]JJOHV DUH QRW UHTXLUHG WR

égx! SI Juawnoop ayi jo Adoo siyL

) LWHI L KUV RXWW VKD@EH WRUHG 1Q Z DUP RFDVIRQV RQ WH KIS

6SHFLILF IXQFWLRQDO UHTXLUHPHQWYV

, QWIQGHG VIR RSHUDWA 1Q (RZ DU
WP SHUDVUH

$@FRP SRQHQW RI ILLH VDIHW
VI\VWHPYV DQG DSSOLDQFHYV
GHVL QHG VR HQVXUH DYDIDELON DQG
HITHPVY HOHW XQGHUVIKH SROUVHUYLEH
WP SHUDVKUH

,02 3RDU&RGH 3W, $ &K 5HJ

SRUME®G DQG VHP L SRUBE®!
WMWMaQ EPHVKHUV VKDOO EH
SRVLWLRQV SURWHFWHG 11U
WP SHIDWHV DV |DUDV SWIDFWFDO
/IRFDWLRQV VXEMHFW WR U
SWRYIGHG Z IMK H[ WQJI XIVKHV/ FDSDE®! RI

RSHUWDVMRQ XQGHU367

0 DVIUD® XVHG LQ H[ SRVHG [LLH VDIHW
VA WP V VKD@EH VXIVDE® | RURSHUDARQ
DVWMCH SROUVHUYLEH WP SHUDW(LH
,02 3RMU&RGH 3W, $ &K 5HJ

0 DWAUDY Rl H| SRVHG I LLH VDIHW
A WP V VKD@EH DSSLRYHG E\ WKH
DGP IQMADMRQ RUD WHFRJ Q] HG
RU DQLJ DMRQ DFFHSWAG E\ W VENLQJ
LQWR DFFRXQW VWDQGDUG
WKH RUJDQL]DWLRQ RU RWH

RITHUQJ DQ HTXLYDGIQWBIYHOR! VDIHW
EDVHG RQ 367

2WKHU LFH FRQGLWLRQV

/ RFDOHTXISP HQADQG P DFKIQHU FRQAR® VKD@SLRYIGH I XQPMRQDOW Z KHQ
QDYLI DV 1Q Z DWW Z WK RKHU LEH FRQGIMRQV DV GHILOHG LQ 7DE®

© KHUWH 1] HG Z DWIU EDVHG | LLHIL KWQJ
VI\VWHPV DUH ORFDWHG LQ
VHSDUDWA [LRP VKH P DIQ I1LH SXP SV DQG
XVH WKHLU RZQ LQGHSHQG
WKLV VHD VXFWLRQ VKDOO
EHLQJ FOHDUHG RI LFH DFF
,02 3RDU&RGH 3W, $ &K 5HJ

/LIH VDYLQJ DSSOLDQFHYVY DQG DUUDQJHPHQWYV

(VFDSH

(VFDSH UHTXLUHPHQWDE®GIOLVWH® OCEH FRPSOLHG ZLWK DV DSSOLFDEOH
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7DEOH 3RODU 8RODU %WQGRODU BEHTXLUHPHQWYV IRU OLIH VDYLQJ DSSOLDQFHV DQG

DUUDQJHPHQWYV

*HQHUDO IXQFWLRQDO UHTXLUHP

HIAMYFULSWLYH UHTXLUHPHQWYV

5XG®V IRUFDWILLIFDWRQ 6KISV 2
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) RUVKISV H[ SRVHG VR LFH DFFUHMRQ P HDQV
VKD@EH SRYIGHG VR LHP RYH RUSUHYHQWEFH DQG
VQRZ DFFUHWLRQ IURP HVFDSH U
WIMRQV HP EDUNDVIRQ DUHDV  VXUYLYDOFWDIW LW
OXQFKIQI DSSTDQFHV DQG DFFHW VR VXUYLYDO
FLDIW
,02 3RDU&KRGH 3W, $ &K 5HJ

BHHLO &* 6HF > @

RXWHV PXVWHU

([ SRVHG HVFDSH LRXWV VKD@EH DUDQJ HG VR

DV QRWHR KLQGHUSDWDIH E\ SHWRQV Z HDUQJ
VXLWDEOH SRODU FORWKLQJ

,02 3RODU&KRCGH3W, $ &K 5H]

([ SRVHG HVFDSH H] W DQG GRRU/ VKD@EH SLRYIGHG Z VK DQW. LELQU
SURWHFWLRI® &HH 6HF > @
([ SRVHG HVFDSH Z D\ V VKD@EH SLRYIGHG Z M€ DQW LFLQJ SLIRWMPURQ

VHFEXULQJ D PLQLPXP LFH IUHH ZLIGWK RI G6HF >

()

6 XUrLyDO
6 XUYLYDOUHTXILHP HQW QAMG LQ 7DEG

7DEOH 3RODU 8RODU %WQGRODU BEHTXLUHPHQWY IRU OLIH VDYLQJ DSSOLDQFH

DUUDQJHPHQWYV

VKDOO EH FRPSOLHG ZLWK DV DSSOLFDEOH

3DUV &KDSWAU 6 HFIRQ

*HQHUDO IXQFWLRQDO UHTXLUHP

HIAMYFULSWLYH UHTXLUHPHQWYV

$GHTXDWH WKHUPDO SURWHFW
SLRYIGHG |RUD@SHWRQV RQ ERDG VDNIQU LQVR

L R QRVFOME@ HBWKLSY D SIRSHUM] HG IP P HIMRQ VXIWRUD VKHWP DO
SIRWFWYH DIG VKD@EH SLRYLGHG |RUHDFK SHWRQ RQ ERDUG

DFFRXQWIKH LOWIQGHG YR\ DIH ViKH DOWFLSDWG
ZHDWKHU FRQGLWLRQV FROG DQ
SRWIQUDOIRULP P HURQ 1Q SRDUZ DWAU Z KHWH

G ﬁuﬁw%mwﬁm VXUYLYDOFUDIW VKD@KDYH P P HIMRQ

VXL

DSSOLFDEOH
,02 3RODU&KRCGH3W, $ &K 5HJ

:KHUH LPPHUVLRQ VXLWV DUH UHTXLUHG WKH\
WSH

*XLGDQFH QRWH
6HH,02 /6% &RGH IRUVKHLP DOSHURWP DQFH LHTXILHP HOW IRU
LPPHUVLRQ VXLWV

HQG RI JXLGDQFH QRWH

KDOO

7DNIQJ LOVIR DFFRXQWUH SUHVHQFH RI DO\
KDJ] DUBV IGHQUHG  UHVRXUFHV VKD@EH SLRYIGHG

1 R @HERDWKD@EH Rl DQ. WSH RIKHUVIKDQ SDUAD® RUVRVIDAD
HOF®VHG WSH

VR VXSSRUMXUYLYDOIRERZ LQJ DEDQGRQIQ) VKIS
Z KHWHUVR ViH Z DU VR IFH RUVR @QG  |RUVKH
PD[LPXP H[SHFWHG WLPH RI UHVHF
,02 3ROU&KRGH 3W, $ &K 5HJ

/ UHERDW DQG UHVFXH ERDW VKD@P DIQVDIQ SRVMIYH P FVDFHQWIE KHLI KW
%140 ZKHQ ®DGHG DV HTXILHG E\ SDLDJDSK R WH/6$ &RGH
DQG ZLWK DQ DGGLWLRQDO L FRQ K BRVG RAU] RQMID P
VXUIDFHV DQG  IRNVKHPSLRWFWG @WILDODUHD RI HDFK VIGH Rl VIKH
OLIHERDW

06& &LUF -XQH

5XG®V IRUFDWILLIFDWRQ 6KISV 2
&ROG FOLPDWH
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3HUWRQDOVXUYLYDOHT XISP HQWMQ FRP ELQDVRQ
Z Vi @H VDYLQJ DSSADQFHY RUJLRXS VXUYLYDO
HTXLSP HOWWDWSURYLGH VX1 | [ELHQWWKHLP DO
LQVXOMRQ VR P DIQVDIQ VIKH FRUH VAP SHUDVXUH R

SHUVRQV
,02 3RDU&KRGH 3W, $ &K 5HJ

EH
2
SURWHFWLRQ

VNLQ SURWHFWLRQ
VKHUP DOSLRWIPAYH DIG

3HU/RQDOVXUYLYDOHTXLSP HOWKDWSLRYLGH
VX1 LIFLHOWSLRWAPVMRQ VR SUHYHQW LRWELA RI D@

HIWUHPLWLHYV
,02 3RODU&KRCGH3W, $ &K 5H]

VXQJODVVHYV
GULQNLQJ PXJ
HPHUJHQF\ IRRG

Z HDWHUBLRRI FDUY L) EDJV

*XLGDQFH QRWH
36( EDJV DUH UHFRPP
NDFNHW

HQG R

0 QP XP WHTXWHP HOW RU SHUWRQDOVXWYLYDOHT XISP HQW 36 (  WKD@

SIRWPWYH SROUFRWIQI KDW J®RYHV VRFNV IDFH DQG QHFN

EDJV WR EH VWRZHG LQ HDVLO\ DFFHVVLEOH OHR

FUHDP

7KH 36 VKD@EH SDFNHWQ LOGLYLGXDO

HQGHG WR EH ORFDWHG LQ WKH

I JXLGDOQFH QRWH

& asn 10} papualul SI Juswnoop ayl jo Adoa siyL

BSWU 6 HFMRQ

6SHFLILF IXQFWLRQDO UHTXLUHPHQWYV

(IWHQGHG SHULRGV RI GD

UN@QHIVYVFKOLJKWYV VXLWDEO
XVH WR IDFLOLWDWH LGHQV
VKD@EH SLRYIGHG IRUHDFK @HERDW

,02 3RODU&RGH3W, $ &K 5HJ

H | RILHERBVNDUFRM IRAXAKD@KDYH

V VRXLFHDRIVERZ BU RWKIFESDFIW HORXJIK
IRU FRQWLQXRXV XVH LQ LH
Z DWWV IRUWH P D] IP XP H[ SHRMG WP H
Rl UHVFXH

06& &LUF -XQH

+LJK ODWLWXGH

7DNIQJ LOVR DFFRXQWAKH SUHVHQFH
Rl DQ\ KD] DUBV IGHQAHG UHVRXUFHV
VKD@EH SLRYIGHG VR VXSSRUMXUYLYDO
IRQRZ LQJ DEDQGRQIQI KIS Z KHWHU
VR VKH Z DWAU VR LFH RUVR @QG | RUVKH
PD[LPXP H[SHFWHG WLPH RI
,02 3RDU&RGH 3W, $ &K 5HJ

/JLIHERDWV DQG UHVFXH H
SIRFHHGIQ) VR @WXGHY RYHU 1 VKD®
EH ILWWHG ZLWK QRQ PDJQ
IRU GHWHUPLQLQJ KHDGLQ]
SRVVLEOH WR VXSSO\ WKH
SRYAMHURP WZR LQGHSHQG
06& &LUF -XQH

3RWIQUDOI RUDEDQGRQP HQWRQWR LFH
RU ODQG

* LRXS VXUWYLYDOHT XISP HOWWK D@
EH FDUIHG XQ®W DQ HTXLYD®IQW
GIYHORI I XOQPMRQDOVN | RUVXUYLYDOL
SWRYIGHG E\ WH KIS V QRWP DOQH
VDYIQJ DSSADQFHV

,02 BRODU&RGH3W, $ &K 5HJ

) RUDEDQGRQP HQWRQ W LIFH DQG
RUDQG P LIQP XP JLRXS VXUYLYDO
HTXLSPHQW VKDOO FRQWD |
IRU WKH QXPEHU RI SHUVR(

2 QW RUMWRLP VKHBMU : KHQ

DEDQGRQP HOARQWR LEH @HWDIW FDQ
EH XVHG DV VKHOWHU DV,

WHWP DOSURWAPYH DIGV RUMIP LOU
IRDP VOHHSLQJ PDWYV
DWODW  VKRYH®
VDQLWDWLRQ

WRYH DQG IXHO

HPHUJHQF\ IRRG
IODVKOLJKWYV

Z DVALBLRRI DQG Z IQGSWRRI P DVWWKHV

Z DWAU FRQWLOHWY DQG Z DVAU
SXULILFDWLRQ WDEOHWYV
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Adoo siy1

"KHQ UHTXLUHG SHUVROQI
VXUYLYDOHTXLSP HQWVXI [ LELHQM RU

RI WKH SHUVRQV RQ ERDUG
VWRZHG LQ HDVLO\ DFFHVV
DV FGRVH DV SIDPAFDOVR ViKH P X\WHURU
HPEDUNDWLRQ VWDWLRQV
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8 QB VIKH J LRXS VXUYLYDOHTXLSP HQW
LV FDUIHG 1Q WH VXUYLYDOFWDIW
P HDQV VKD@EH SLRYIGHG VR MXQFK
WKH FRQVDLOHLY VR Z DVMU LFH RUMQG
ZLWKRXW GDPDJH WR WKH F
LWV FRQWHQWY OHDQV WR
FRQWDLQHUV VKDOO EH LQ
VKLS SRZHU V\VWHP

06& &LUF -XQH

%%asn 10} papuaul i u

KDSWU 6H
2

&RQVILOHWY IRUJ LRXS VXUWYLYDO
HTXLSPHQW VKDOO EH GHVI
HDMO® P RYDE® RYHUWKH LFH DQG EH
IORDWDEOH
,02 3RODU&RGH3W, $ &K 5HJ

7KH FRQIQHUIRUJ LRXS VXUYLYDO
HIXGE SPREWM ZKHQ IXOO\ OR
KDYH D MJH VKDSH DQG P DW VKDW
HQDEOHV LW WR EH WRZHG
Z DVWU DQG DOR DARZ V VE R FUHZ
P HP EHU/ VR SX@MRXWRI Z DWIUDQG
WRZ LW RQ LFH RU RQ 0ODQ(
06& &LUF -XQH
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* LRXS VXUYLYDOHTXISP HQW Ll ,Q DGGLWLRQ WR QXPEHUl RI SHWVR
FDUULHG LQ DGGLWLRQ WR | SKHIMRIZDOFUD QLY FHOMLHG IRU VKH
VIKH VXUYLYDOFUDIW ViKH VXUYLYDOFUDIW VXUYLYDOFUD WWKD@KDYH VSDFH DQG
DQG MXQFKIQ) DSSADQFHV VKD@KDYH Z H KWFDSDFIW VR DFFRP P RGDVM WWH
VX! LELHQWFDSDFIW VR DFFRP P RGDW WH| *6 ( HTXLSPHQW
DGGLWLRQDO HTXLSPHQW “XLGDOFH ORWH
,02 3RODU&RGH3W, $ &K 5HJ 7KH VHDWQJ FDSDFIW Rl HDFK
VXUYLYDOFUDIWWKRX@S EH DGVKWHG
WDNLQJ LQWR DFFRXQW SRJDU FOR@;KL
DGGLWLRQDO HTXLSPHQW LQFOXGLQY L
SHUVRQV FDUU\LQJ WKHLU oWHQGRG
SHU/RQDOVXUYLYDOHT XLSP HOWDQG g
VSDFH IRU RFFXSDQWV WR YWDQG DRG
P RYH 1Q WUV =3
06& &LUF -XQH '
HQG RI JXL
GDQFH QRWH
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ay) jo Adoo siyL

, QWAQGHG VR RSHLDWA 1Q GRZ DU 6 XUYLYDOW WP V DQG HTXLSP HQW 0 HDQV VKD@EH SLRYIGHG VR DYRIG
VWP SHUDVXH VKD@EH IX@® RSHIDWRQDODWHH SRDU | LFLQJ RU GHZ RQ WKH ZLQQGRZ\_RI Wk
VHUYLEH WP SHUDW(UH GXUQJ VKH OLIHERDW VWHHULQJ SRVLWLR% L§Q F
PD[LPXP H[SHFWHG UHVFXH]|\W DENIQ D SLRSHUGRNRXW 3
,02 3RDU&RGH3W, $ &K 5HT 06& &LUF -XQH T ;,
© z
2 BHFXULQJ DQG ODXQFKLQJ V\vw§-|P
IRUQHERDW DQG @H WDIW VKD D) ;
EH GRFXP HQWG VR EH RSHWDE® L1Q ; =
DP EIHQADLUWAP SHIDWULHY GRZ Q WR D &
367 D g
2 /LIHERDW HQJLQHV VKDOP EMIL@IV\‘
D KHDWAU o3 &
2 /LIHERDW HQJLQH IXHO R|LO VKDDO
EH VXIVE®! | RURSHUDMRQ XQGHU §
DP EIHQWDLUWHP SHIDWUHY GRZ Q WR % @
367 Z IMKRXWZ D 1QJ RUJHAXQJ a s
<
RE
2 ) RUSROUVHUYLEH WP SHUDWUHV §
FROGHU WKDQ f& L H [GHVLI®
VWP SHUDW(UHV FREGHUVKDQ \W 3
f& \MAHQJ UDGH P DVIAUDOIRU ]
@HERDWDQG LHVFXH ERDWGDYIW >
IDEULFDWHG IURP SODWHG VWURF\
VKDOO EH DFFRHGLQJ & R 5
FRQVLGHULQJ FODVYV ,, z
2 ) RUHTXISP HQWRUSDUN R z
HTXLSPHQW IDEULFDWHG|IURP |§u~
RU FDVW PDWHULDO WKH LPSDFEW
VP SHUDVXUH DQG HQHUWI\  VKD@I XMLO a
WKH UHTXLUHBHOW ¥ LG g
6HF > @ §
wn
7DNIQJ LQVIR DFFRXQWWH SUHVHQFH / IH VDYIQJ) DSSADQFHV VKD@SLRYIGH 5
R DQ. KD] DUGV IGHQWIHG WHVRXUFHV D KDEVRE®! HQYLLRQP HQWDQG VKD@® >
VKD@EH SLRYIGHG VR VXSSRUMWXWYLYDO | SLRYIGH SIRWIPMRQ R SHU/RQV | LRP ‘3°
IRCRZ LQJ DEDQGRQIQI KIS Z KHWHU WKH HIITHEFWV RI FROG DI®G FLQG \BHF
VR VIKH Z DU VR IFH RUVR QG IRUWH | &* 6HF > @ ®
PD[LPXP H[SHFWHG WLPH RI| UHVFXH
,02 3RDU&RGH3W, $ &K 5HJ
6DIHW\ RI QDYLJDWLRQ

1 DYLI DMRQ WHTXUWHP HOW OWWG LQ 7DE®!

D Q @E® VKDOO EH

FRPSOLHG ZLWK DV DSSOLFDEOH

7DEOH 3RODU 8RODU "WQGBRODU BHTXLUHPHQWY IRU VDIHW\ RI QDYLJDWLRQ

*HQHUDO IXQFWLRQDO UHTXLUHP

HIAMYFULSWLYH UHTXLUHPHQWYV

5XG®V IRUFDWILLIFDWRQ 6KISV 2
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Adoo siyl

1 DYLJ DARQDOHT XISP HQW XQFRQD@MN

7KH QDYLI DURQDOHTXISP HOWDQG A VWP V \KD@
EH GHVLJQHG FRQVWUXFWHG DG

6 KISV VKD@FRP SO Z WK 62/ $6 UHIXOMRQ 9 LULHVSHPAYH
Rl VKH GDW Rl FROWUXPVURQ DQG ViKH ] H DQG  GHSHQGIQU RQ WH EUGIH
BRAIYXUMBD D FBBUNLR. DWHLD

UHVLO WCHLU I XQPRQD@MN XQGHUVKH H SHRWAG
HOYLLRQP HOVDOFRQGIMRQV LQ WH DUHD RI
RSHIDARQ

,02 3RODU&RGH 3W, $ &K 5HT

0 HDQV VR SIHYHQWWKH DFFXP X@MRQ Rl LFH RQ DQWAQQDV WHT XILHG IRU
QDYLI DWRQ DQG FRP P XQIFDWRQ VKD@EH SIRYIGHG 6HH'19 &*
6HF > @

6 KISV VKD@KDYH VZ R QRQ P DJ QHWF P HDQV

$FFHSVRE®! VI R QRQ P DI QHWF P HDQV VR GHVMLP LOH DQG GLVS@\

0 PapUSIUI SI JUBWINOOP 3y} JO

3DV &KOSVEU 6 HFVIRQ

VR GHVLP |OH DQG GIVS@\ WHIUKHDGIQ)  %4RVIK KHDGLQJ FDQ EH HLWKHU WZR J\UR FRPSDVVHV RY D PEL
PHDQV VKDOO EH LQGHSHQGHQW | FRPRGSDYKDIK ® 16 6l @
FRQQHFWHG WR WKH VKLS V PDLQ ®RWKHPHIIMQMARDOO EH LOQGHSHQGHQW DQG VKDOP EFXFEQC
VRXUFH RI SRZ HU P DIQ DQG HP HUHQR\ VRXUFH Rl SRZ HU Py
,02 3RDU&RGH3W, $ &K 5HT §

=}

6 KISV VKD@KDYH P HDQV RI LHFHLYIQ) DQG 6 KIS VKD@KDYH P HDQV VR LHFHLYH GDI® XSGDWAG LFH IQIRUP DWRQ , FH >
GVSO\ 1QJ FXUHQWQIRWP DMRQ RQ IFH FRQGMRQV| PD SV g
LQ ViKH DUHD RI RSHUDWRQ c
,02 3RDU&RCGH3W, $ &K 5HT 2

g
6SHFLILF IXQFWLRQDO UHTXLUHPHIQWMWYFULSWLYH UHTXLUHPHQWYV g
<)

1 DYLJ DIRQDOHTXISP HQM XQPRQDOMW |RU 6 KISV VKD@KDYH HIVKHUVE R LQGHSHQGHQWHFKR VRXQGLQJ GHYLFHV RU 2
VKLSV ZLWK LFH FODVV QRWDWLR ®QH HKR VRXQGIQJ GHYIFH Z MK VE R VHSDUDWM LQGHSHQGHQWWDQVGXFHW/ 3
7KH QDYLI DURQDOHTXISP HQWDQG VA WHP V VKD@ | ,0 2 3RMU&RGH 3W, $ &K 5HT §
EH GHVLIQHG FRQVWUXFWHG DQG ]_ngvvvuuunu WR g
UAVIPLO WHLU | XOPRQDMV. XOGHUMKH H SHAWAG " RHWH HTXISP HOMHTXILHG E\ 62/ $6 FKDSWAU9 RUWKIY FKDSWAUKDYH 3
HOYILROP HOVBOFRQGIMRQY 1O WIKH DUHD R VHQVRUV WKDW SURMHFW EHORZ WKH KXOO VXFK|VHQVRYYV
RSHUMRQ DJDLQVW LFEH z

,02 3RDU&RGH3W, $ &K 5HT =

+LJK ODWLWXGH 6 KISV VKD@EH | IMWHMG Z IV DWBIDWMRQH * 166 FRP SDW RUHTXLYD®IQW 3
6\ WHP V IRUSIRYIGQJ \HHHQFH KHDGIQIVDQG | ZKLFK VKDOO EH FRQQHFWHG WR WKH VKLS V PDLQ DQG BPt
SRVLWLRQ IL[LQJ VKDOO EH VXLWBSBEGH IRU WKH LQWHQGHG =
DUHDV =
,02 3RMU&RGH3W, $ &K 5HT b

>0
QD

'DUNQHVYV ,Q DGGMRQ VR IXQFVRQ 1Q WH GHVLI Q HQYLLRQP HQVIDXOFRQGIVIRQV LFH =
6KISV Z MK WH H FHSVRQ Rl VKRVH VRGO VHDUFKOLJKWY VKDOO EH ILWWHG ZLWK WKH IROQRZLQJ “’

RQ IXQFWLRQ RI WKH VHDUFKOLJKW K
QDUURZ EHDP VHDUFK OLJKWV FRQ F%%m#@% ED Q 1XQ Q
DQWL LFLQJ SURWHFWLRQ RI WKH URWDWLRQ PHFKDQLVP

WWH EUGIH VR SLRYIGH @ KWQJ RYHUDQ DUF RI
GHJUHHV RU RWKHU PHDQV W
LFH

,02 3RODU&RGH 3W, $ &K 5HT

R Y AWRARBBYUP BERR HEW

7KH OP LORXV QMW RI WH IRFXWHG SRUMRQ R ViKH LEH VHDUFK@ KW
VKD@EH VX1 [FLHQW/R SLRYIGH DQ LEXP LQDVRQ Rl VXI | LFLHQWYR SURYLGH DQ
LOOXPLQDWLRQ RI OX[ DW D GLVWDQFH RI DW G
IRUHP RWSDUAR! VIKH VKLS RUVE LFH WiKH VKISTY WRS GIIDQFH DW XOVSHG

HDVW

Z KIFKHYHULY J ULHDWU Z IWK DQ DW? RVSKHUEF WDQWP IMWRQ Rl

5XG®V IRUFDWILLIFDWRQ 6KISV 2
&ROG FOLPDWH

'19 58 6+,3 3W &K

( GMRQ - X0 3DJH

''19 $6



, QWIQGHG VR RSHUDWA 1Q 2 DIUVMP SHUDVXUH

7KH QDYLI DURQDOHTXISP HOWDQG A VWP V \KD@
EH GHVLJQHG FRQVWUXFWHG DG
UHVLO WCHLU I XQPRQD@MN XQGHUVKH H SHRWAG
SROUVHUYLFH WP SHUDVWLH

,02 3RODU&RGH 3W, $ &K 5HT

5 HGIYDQWQDYL) DMRQ HTXLSP HQAMBRFDWIG RXWIGH RULQ XQKHDWG
FRP SDUR HOW LI QRWFHUAILHG IRU367 VKD@EH WMMG DQG GRFXP HOWG
ER E) QARSI BQ WAREIHQADIU WP SHIDWKH GRZ Q VR 367

*XLGDQFH QRWH

$V SDUARI VKH WMAQJ GRFXP HOVMRQ  IMWKRX@ EH SURYHQ VIKDWVKH
HTXLSPHQW LV WHVWHG DV SHU ,(& FODXVH
367 DQG FDULHG RXWE\ DQ DFFLHGIWG MERIDVRU VHHO 6&  &ILF

ORGXOH $

HQG RI JXLGDQFH QRWH
*XLGDQFH QRWH
6HHHF > IR DOHMURDWYH VROVRQ

HQG RI JXLGDQFH QRWH

7DEOH 3RODU 8RODU WHTXLUHPHQWYV IRU VDIHW\ Rl QDYLJDWLRQ

*HQHUDO IXQFWLRQDO UHTXLUHP

HIQUMAY FULSWLYH UHTXLUHPHQWYV

1 DYLJ DARQDOHT XLSP HQM XQPARQDON

7KH QDYLI DURQDOHTXLSP HQADQG A WHP V VKD@®
EH GHVLIJQHG FRQVWUXFWHG D
UHVIDLO VIHLU | XQPARQDOW XQGHUWKH H[ SHAMG
HQYLLRQP HMDOFRQGIMRQV

7KH EULGJH ZLQJV VKDOO EH HQFORVHG RU GHV,
QDYLJ DURQDOHTXISP HQWDQG RSHUDWQJ SHU/RQQHO
G OLIRBUREE@IBG, W RK  5HT

&RPPXQLFDWLRQ

6KLSVY FRPPXQLFDWLRQ

6KLSVY FRPPXQLFDWLRQ UHTXL

UMBEEH Q WWK DAV VERGFR®SOLHG ZLWK DV DSSOLFDEO

7DEOH 3RODU 8RODU WQGBRODU BHTXLUHPHQWY IRU VKLSVY FRPPXQLFDWLRQ

*HQHUDO IXQFWLRQDO UHTXLUHP

HIAMYFULSWLYH UHTXLUHPHQWYV

7ZR ZD\ RQ VFHOH DQG 6$5 FRRUGIODURQ
FRP P XQIEDVIRQ FDSDELOW 1Q VKISV VKD@IQFXGH
HTXISP HOW RUYRIEH FRP P XQIFDWRQV Z MK
DILFLDIWRQ 0+] DQG 0+]
,02 3RDU&RGH3W, $ &K  5HT

$ I1] HG RUSRWIE®! DHURQDXWEDO9 +) VKD@EH FRQILLP HG SLRYIGHG
RQERDUG

.1 QRMA/'SH DSSLRYHG P LQIP XP HTXWWHP HQW RI SHURWP DQFH \WIDQGDUG
VKD@EH GHP RQWDWIG

$SSURSULDWH FRPPXQLFDWLR(
HQDEOH WHOHPHGLFDO DVVLVWD
VKD@EH SLRYIGHG 7KH HTXLSP HQAWWKD@SLRYIGH
IRUMEZR Z D\ YRIFH DQG GDVD FRP P XQIFDVRQ
Z VK D WGP HGLFDODWIMBQRH VHUYLEH 70 $6
,02 3RDU&RGH3W, $ &K  5HT

H B XRISHPDOG W DAHR. GDVD FRP P XQIFDMRQ W\ WHP DV VXSSRUMG E\ DQ
QRF| HF DORK FE HREIDUHG FDHERIDNMAMN DQG Z K SURSHUFRYHUDI H WILRXJ K DA
LQWIQGHG DLHDV Rl VKH YR\ DIH

*XLGDQFH QRWH
7KIVP D\ EH FRP STHG Z IV B\ XVIQJ A WMP V VXFK DV GlLI HUHQW, QP DU/DW
6(6 HTXISP HQW,5,' ,80 96$7 0) +) HW GHSHQGIQI RQ DJWHHP HQW

Z IV VKRWH P HGIFDOI DFLOW DQG SLRSHUFRYHWDJ H RQ VKH LQWIQGHG DUHDV RI
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HQG RI JXLGDQFH QRWH
6SHFLILF IXQFWLRQDO UHTXLUHPHIWAWYFULSWLYH UHTXLUHPHQWYV
5X®V IRUFDWIIFDMRQ 6KISV2 ' 19 58 6+,3 3W &K  ( GMRQ -XO 3DJH
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, FHEUHDNHU DQG HVFRUN
6XLWDEOH PHDQV RI FRPPXQLFDV
SLRYIGHG Z KHIH HVFRUADQG FRQYR\  RSHUDWRQV
DUH H[SHFWHG

,02 3ROU&RCGH 3W, $ &K S5HT

6 KISV IOWAQGHG VR SLRYIGH IFHEUHDNIQJ HVFRUMWKD@EH HTXLSSHG Z IK

DRRXQGVIH QDAY ¥ MKP P RXQWG VR | DFH DWHLR VR J LYH QHFHWDU
VLIQDOV WR WKH IROORZLQJ VKLSV

+LJK ODWLWXGH
&RP P XQIFDWRQ HTXISP HQWRQ ERDUG VKD@KDYH
WKH FDSDELOLWLHV IRU VKLS WR
VKRUH FRPPXQLFDWLRQ WDNLQJ
OLPLWDWLRQV RI FRPPXQLFDWLR
ODWLWXGHV

,02 3RODU&RCGH 3W, $ &K SHT

6 VDQGDUG J HRWIMRQDU VDWW FRP P XQIFDMRQ HTXLSP HQW* 0 66
LV H| SHAMG VR I XQPURQ SLRSHUD Z IVKIQ MWXGHY XS VR~ GHIWHH ) RU
RICLIBIRG OV LAKKIW GVIMG VSHFDOFRP P XQIFDMRQ HTXLSP HQAMKD@EH
ISRMBID FFRXQW WK H
QV VXY ¥dHY bR IK
,5," ,80 DV D YRIFH DQG RUGDVD FRP P XQIFEDVRQ HTXISP HQWQ KLIK
OWXGH P D\ EH DFFHSWAG

HQG RI JXLGDQFH QRWH

,QWHQGHG WR
RSHWDWA LQ &Z DIU

&RPPXQLFDWL
HTXLSPHQW RQ

R Q 5HBIYDQWFRP P XQIFDURQ HTXLSP HQMRFDWIG RXWIGH RULQ XQKHDWG
E RRB SRR HOW LI QRAFHUMLHG IRU367 VKD@EH WMMG DQG GREXP HQWG

VWP SHUDVXH VKD@KDYH ViKH VR EH IXQPRQDOLQ DQ DP EIHQADIUWAP SHIDWUH GRZ Q VR 367
.02 3ROU&RGH FDSDELOLWLHV |RU MKLS6rh orwH
3W, $ &K SHT yfR\L/J}}:LERDPQP();( VLK_LDSW\%:VRSMRI VWH VAWQJ GRFXP HOVDMRQ  IMWKRX@ EH SWRYHQ VWKDWWKH
WDNLOJ L WRQDFFRXBX({SPHQW LV WHVWHG DV SHU ,(& FODXVH i
QJ LQ 363 Wos FOUIHG RXWE! DO DFFUHGIWG MERDRY. WHH 0 68 &ILF
WKH OLPLWDWLRQV RI " "
FRPPXQLFDWLRQV
V\VWHPVLQWK}- HQG R1 JXLGDO QFH QR WH
DQWLFLSDWHG QRZ .y | GpoFH ORWH
WP SHIDXH 6HHHF > |RYDIMIDWYH VROMRQ
HQG RI JXLGDQFH QRWH
$@VER ZD\ ([ SRVHG SRUDE®! DGR FRP P XQIFDVRQ HTXISP HQWVKD@EH WAWMG DQG
SRUDE®! LDGIR GRFXP HQWAG VR EH I XQPRQDOLQ DQ DP EIHQADIUWP SHIDW(H GRZ Q VR

FRPPXQLFDWLR(
HTXLSPHQW VKD
RSHWE® DWWKH SROU
VHWYLIFH VAP SHUDVXXLH

367
O QUML) DQG DOMUQDVYH VROMRQV VHH WP V/

5XG®V IRUFDWILLIFDWRQ 6KISV 2
&ROG FOLPDWH

'19 58 6+,3 3W &K

( GMRQ - X0 3DJH

''19 $6
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6 XUYLYDOFWIWDQG LHVFXH ERDWFRP P XQIFDWRQ FDSDELDAHV

6 XUYLYDOFUDIWDQG UHVFXH ERDWFRP P XQIFDVRQ WHTXILHP HQW @AMG LQ 7DE®

DSSOLFDEOH

7TDEOH 3RODU 8RODU %WQGBRODU BBHTXLUHPHQWY IRU VXUYLYDO FUDIW DQG UH

FRPPXQLFDWLRQ

VKDOO EH FRPSOLHG

6SHFLILF IXQFWLRQDO UHTXLUHPHQWYV

BUHVFULSWLYH UHTXLUHPHQWYV

,QWHQGHG WR
RSHDW 1Q &Z DL
WP SHUDWH
,02 3RMU&RGH 3W,
$ &K 5HT

([ SRVHG VXUYLYDORWDIWDQG WHVFXH ERDW
FRPPXQLFDWLRQ HTXLSPHQW VX

2

(3,5%
5 DGDUWDQVSRQGHU

2

2

) If HG DQG RUSRUME®I @H VDYIQJ 9+) DGR

, I QRWFHUMIHG IRU36 7 VKD@EH VAWWMG DQG
FERAXKPHQWHG WR EH IXQFWLRQD(
WP SHUDVWKH GRZQWR 367

*XLGDQFH QRWH

$V SDUW Rl WKH WHVWLQJ GRFXPH
VKRX@ EH SLRYHQ VKDWWKH HTXLSP HQWY
WHVWHG DV SHU , (& FODXVH

Z WK IHVSHPWR 367 DQG FDUIHG RXWE\ DQ
DFFLHGWMG @ERWDVRY VHHO 6&  &ILF

ORGXOH $

HQG RI JXLGDQFH QR
*XLGDQFH QRWH

BHHF > IR DOMUDAYH VROVRQ
HQG RI JXLGDQFH QR

z

3swAuU

©
=

3DUNVzE &K

$00 UHVFXH E
OLIHERDWY VKD

R D YRY GIAVHBY
DDOHUWLQJ FDU
GHYLFH IRUWDQVP IMGQJ
VKLS WR VKRUH

’) RRQBb® HYHU @HERDWOOG UHVEXH ERDW
VKDOFDUWY  (3,5% +RZ HYHU SURFHGXUAV
D O HE RRY \R XVH DOG DPAKDWA ( 3,5%IRU
GLVWUHVV DOHUWLQJ GXULQJ
H[SHFWHG WLPH RI UHVEXH VK
GHVFULEHG LQ WKH 3:20
1Q RUBHUVR DYRIG FROIXVIRQ 1O VHDUFK DQG
UHVEXH RSHUDMRQV GXH VR P XGAS®I ( 3,5%
DPWYDMRQ WH 3: 20 VKD@DOR LOFOXGH
IOWKPURQY RQ RSP DOXVH Rl \i(H DYDIDE®
(3.5% XQLWV

2

*XLGDQFH QRWH
, W QRALHTXILHG VR WDQVP IMGIMAHW
DOHUWLQJ VLIJQDO FRQWLQXRXVO)
PD[LPXP H[SHFWHG WLPH RI UHVFX

HQG RI JXLGDQFH QR

H

w

,Q RUGHU WR
ORFDWHG FDUU

GHYLFH IRUWDQVP IMGQJ

EH (YH) @QHERDWDQG WHVFXH ERDVWWVKD@FDUY

VLIQDOV IRU OR

FRIQPIXP  WDGDUWDQVSRQGHU 6$57 RU
PIQPXP $,6 6$57
FDWLRQ

5XG®V IRUFDWILLIFDWRQ 6KISV 2

&ROG FOLPDWH

'19 58 6+,3 3W &K

( GMRQ -X®

''19 $6
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$00 UHVFXH E
DQG OLIHERDWYV
Z KHOHYHU LHBIDVHG | RU
HYDFXDMRQ VKD

R D YWRYRQ VFHQH

FRPPXQLFDWLR(
FDUU\ RQH GHYL
WDQWP IWIQJ DQG
UHFHLYLQJ RQ
FRPPXQLFDWLR(

) I[ HG DQG RUSRUBE®I @H VDYIQJ 9+)
WDGIR VKD@EH SLRYIGHG RQ HYHU @ HERDWDQG
FUHVIDRIERDW 7 KHVH DSSDUDW\VHV P D\ DOR
EH XVHG IRUFRP SAIDQFH Z IM( 62/ $6 5HIV
FHQH DQG ,9 LI FOHDUO\ DGGU
VULWWHQ SURFHGXUHV

HVV

$ @RWHU VXUYLYDO
FUDIVWKD@

,Q RUGHU WR

FH 6HH LWHP LQ WKLV WDEO

ORFDWHG FDUU) RQH
GHYLEH IRUWDQVP WAQJ
VLJQDOV IRU OR[FDWLRQ
GHYLFH IRU 6HH LWHP LQ WKLV WDEOQ
WDQVP WQJ DQG
UHFHLYLQJ RQ V[FHQH
FRPPXQLFDWLRQV

5XG®V IRUFDWILLIFDWRQ 6KISV 2

&ROG FOLPDWH

'19 58 6+,3 3W &K

( GMRQ -X®

''19 $6

3DJH

3DUV &KDSWU 6 HEVIRQ
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(&7,21 0$7(5,$/ 5(48,5(0(17 )25 /2: $,5 7(03(5$785(
'$7 % $1' '$7

*HQHUDO

2 ENMFWYH

7KH REMIFYH Rl VKLV VHRVIRQ LV VR SLRYIGH VW(H EDVV | RUVHBIFARQ RI P DVAUDOFDWHY DQG WHHOJ LDGHV |RU
YHWHY VKDWZ L@RSHWIDWA 1Q ®Z DIUVAP SHIDVWLHV

6FRSH

7KH VFRSH Rl VKLY VHFVIRQ FRYHW/ WKH FUVMUD |RUWH FOW QRVMRQV'$7 % DQG7 DQG WKHLU UHTXLU

IRUVHGIFVMRQ RI P DVAUDQ® EDVHG RQ VMH GHWLI Q VP SHUDWKH

$SSOLFDWLRQ

7KL VHRAARQ LV DSSTFDE®! | RUD@YHWHY VKDWZ LARSHWDWA 1Q &Z DIUWMP SHIDWUHV  LIOFXGQJ YHWHY Z IMK VKH
DGGLWLRQDO FODYRO@PRWDVEERRDLOU % 3B8RODU & 3ONQEALQWHUL]HG %67

&O0DVV QRWDWLRQV

*HQHUDO
) RUJHQHWDOIQIRLP DURQ DERXWWKH FOW QRMRQV'$7 % RU$7 VHEHE 7DE®

'$7 %
7KH DGGMRQDOFDW QRVIMRQ DSSTHY VR YHWHE GHWL QHG VR RSHWDVM |RU®&QJ HU SHURGV 1Q DUIHDV Z I &RZ HW
P HDQ GDI® DYHWJIH VMP SHWDWWHY /0" $7 FRGHUWKDQ R&

*XLGDQFH QRWH
7KH DGGLWLRQDO FODNV % ERRWIM PRGUDOHTXILHP HQW JIYHQ IQ , $&6 85 6

HQG RI JXLGDQFH QRWH
'$7

7KH DGGMRQDOFDW QRVIMRQ DSSTHY VR YHWHE GHW.J QHG VR RSHUDW 1Q SRDUZ DWALY DFFRWGIQI VR ,0 2 3RDU
&RGH IQDWHDV ZIMK /0" $7 FRGHUWDQ R& DQG SR®UVHWYIFH WAP SHIDVXWHY 367 FRGHUWDQ R&

'RFXPHQWDWLRQ UHTXLUHPHQWYV

" RFXP HQUMRQ VKD@EH VXEP IWMG DV IHTXLHGE\ 6HF > @
) RUJHQHWDOUHTXLLHP HQW VR GRFXP HOMRQ LOFOXGIQJ GHILQIMRQ RI WH QIR FRGHV VHH'19 &* 6HF
) RUD IX@GHILQMRQ Rl VIKH GRFXP HQBMRQ WSHV VHH'19 &* 6HF

'"HILQLWLRQV
JRUGHIQMRQV VHH6HF > @

5X®V IRUFDWIIFDMRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH

''19 $6

3DUV ®RKDSWAU 6 HPMRQ
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7THFKQLFDO UHTXLUHPHQWYV IRU '$7 %

ODWHULDO FODVVHYV
) RUYHWHY Z WK VIKH DGGIMRQDOFOW QRMRQ'$7 % WKH PDWHULDO FO D/BEGH VDEBOVWHG LQ

0 DVAUDQJ WDGHV
) RUYHWHY Z MK ViKH DGGIMRQDOFOW QRMRQ'$7 % WKH PDWHULDO F O D/@EGH VDEBOVWHG LQ

THFKQLFDO UHTXLUHPHQWYV IRU '$7

ODWHULDO FODVVHYV
) RUYHWHY Z WK ViKH DGGIMIRQDOF@W QRVIMRQ'$7 W KH PDWHULDO F O D7REGH V DAL@DEDH DISQ

0 DVUDQJ WDGHV
7KH WHHOJ LDGHV VKD@EH DFFRWGLQI VR 7DEG!  EDVHG RQ VIKH GHVLI Q WAP SHUDWILH W GHILQHG IRUMKH YHWHO

5XGV IRUFDWIIFDWRQ 6KISV2 ' 19 58 6+,3 3W &K ( GMRQ -XO 3DJH
&ROG FOLPDWH

''19 $6

3DUV &KDSWU 6 HFVIRQ
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5
6HOHFWLRQ RI PDWHULDO FODVV IRU YHVVHOV ZLWKCE@E
(e}
6 WKXPWUWDOP HP EHUY @AMG LQ 7DE®I  VKD@EH FDWAJ RU] HG Z WK P DWAUDOF@W DV | RGRZ % 5
[]
3
7DEOH ODWHULDO FODVVHV RI VWUHQJWK PHPEHUV LQ JHQHUDO T &
© 3z
6WUXFWX|UDO 6BWUXFWXUDO PHPEHU &0ODVV 2
PHPEHU _ ) g
FDWHJR U\ .LW/KLQOVHZKHUE o)
c
(%2}
DPLGVKLSV DN °
D <
. Y ®
6HFRQGDU\| W& ' HFNSOWQ H SRVHG VR Z HDWHU RWHUVKDQ IKDWEHBRQILQ) VR iKH oag
SULPDU\ RU VSHFLDO FDWHJRU\ S
>
X & 61GH SOWQJ DERYH Z DWIUED@MW\Z DWUTH % s
ya 7UDQUYHUH EXOKHDG SOMQJ DERYHWH/: % DVGHIQHGIQ6HF > @ % 2
Qs
<
zZ4& &DUJR WDQN ERXQGDU\ SODWLQJ H[SRVHG WR FRQG FDUJR ™M 5
Q
=
3ULPDU\ WA  6WHQVK GHFN SOMQU  H[ FXGQ) VMDWEHRQILQJ VIR VKH VSHFLDOFDVIAJ RU =
Q
X & &RQUQXRXV (RQJ IWKGIQDOP HP EHWY DERYH WUHQU WK GHFN  H| FOXGIQJ KDWPK g
FRDPLQJV 5
o
ya 8 SSHIP RWMWWDNH LQ GRQU WXGIQDOEX®IKHDG DERYH WH /1 % DV GHILQHG ,, , 5
LBHF > @ S
za 9HUAFDOWMDNH KDV VIGH JLLGHU  DQG XSSHLP RWWERSHG WDNH 1Q VRS ]
ZLQJ WDQN z
=)
6SHFLDO WA  6KHHUWWDNH DWWWHQI K GHFN S
X & 6WULQJHU SODWH LQ VWUHQJWK GHFN o
(%2}
ya " HFN VWADNH DWEBQI WXGIQDOEXDKHDG  H| FOXGIQ) GHFN SOMQJ 1Q ZD\ RI ES
LQQHU KX00O ORQJLWXGLQDO EXONKHDG RI GRXEOH KXOQ VKLSV =
o
zZ4& 6WUHQJIJWK GHFN SODWLQJ DW RXWERDUG FRUQHU[ RI FDJUJR KDWFK RSH
LQ FRQWDLQHU FDUULHUV DQG RWKHU VKLSV ZLWK VLPLQDU KDWFK RSEQ]
FRQILI XIDURQV o =
{a 6WUHQJIWK GHFN SODWLQJ DW FRUQHUV RI FDUJR [KDWFK [RSHQLQJIV LQ EX
FDUULHUV RUH FDUULHUV FRPELQDWLRQ FDUULHYV DQG|RWKHU|VKLSVZZL
KDVPK RSHQIQ) FRQILI XUDMRQV '
|a /IRQILWXGLQDO KDWFK FRDPLQJV Rl OHQJWK JUHDWHU WKDQ
}a ( QG ELDFNHW R (QU WXGIQDOFDLI R KDVPK FRDP LQUJV GHFN KRXVH
WDQUVIRQ
2WKHU WA ) RWH KIS VXEWUKRXUH |RUYHWH®Y Z W FOW QRVDARQ ,FHEUHDNH U
X & $IWKIS VXEWUKPWUH |RUYHWHY Z Vi FOW QRMRQ'$9 DQG HTXL$SHG
ZLWK SRGGHG SURSXOVRUV RU DJLPXWK WKUXVWHUV

5XG®V IRUFDWILLIFDWRQ 6KISV 2
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6WUXFWXUDO PHPEHU &ODVYV

LWKYQEOVHZK

DPLGVKLSV

T
C

6 Q) B VWDNHV LHTXLLHG VR EH RI FOW ,,, RURI JWDGH ( (+ VKD@KDYH WUDNH Z LGV QRWBIMY WDQ

/ PP DQGQHHG QRAEH VINHQ J LHDWUVKDQ PP XQBMW P WG E\ VKH JHRP HWA
Rl WKH YHWHOV GHMJ Q
6 KDOWQRWEH GMW/ WDQJWDGH ( (+ ZWKIQ / DPLGVKLSY LQ VKLSW ZLWK
OLQLPXP FODVV ,,, ZLWKLQ FDUJR UHJLRQ
&ODVV ,,, ZLWKDBLGVKLSY DQG FODVV ,, HOVHZKHUH LQ WKH FDUJR
6 KDOWQRWEH GMW WDQ JWDGH ' * +
0D\ EHFOW, RX\WIGH / DPLGVKLSV
0D\ EHFOW, U DVEXIOW IGWKIS VHPMRQ P RGXOV IV JUHDWIUVKDQ VP HV VKH LHTXILHG J LIRW
PLGVKLS VHFWLRQ PRGXOXYWDFRARUGHDOJ WRD
$ SSTFDEG! VR SOWQ) DWDFKHG VR KX@HQYHBSH SOMQJ H[ SRVHG VR BZ DLUWP SHIDWUH $WBIDW
RQH VWDNH VKD@EH FROVGHUHG LQ VKH VDP H Z D\ DV H SRVHG SOWQJ DQG ViKH VWDNH Z LGV VKD@EH
PLQLPXP PP
) RUFDUIR VDN ERXQGDU S@WQJ H SRVHG VR FRG FDUI R | RUVKLSY RWHUWDQ QT XLLLHG J DV FDULIHW/
VHBW &K 6HF > @
0 DWUDOF@W LHTXLLHP HOW IRUMAKPWIDOP HP EHW/ Z MIQ  / VKD@DSS® |RUMAKFMIDOP HP EHULY
ZLWKLQ/ DIW RI DPLGVKLSVIREIESG R DP IGVKISY |RUYHWHOZ VK FOW QRVDVRQ

C
I
o

3DUN &KDSWU 6 HRARQ

,FHEUHDNHU

6HOHFWLRQ RI PDWHULDO FODVV IRU YHVVHO ZLWK F

, Q DGGMRQ VR P DVMMUDOFDW WHTXWWHP HOW SLRYIGHG IQ> @R W7 % WWKXFXWDOP HP EHW OMAG LQ 7DE®!
VKD@EH FDWAJ RU] HG Z IMK P DVAUDOF@W DV |RCRZ

7DEOH $GGLWLRQDO PDWHULDO FODVV UHTXLUHPHQWYV IRU '$7

6WUXFWXUDO PHPEHU &ODVV

aw 6 VAL ILDP H

ax 5XGGHU

ay 5XGGHUKRWD
az BURSHOOHU QR]JOHV
a{ 6 KDIWEWDFNHW

al ) RXQGDVMRQ DQG P DIQ VXSSRUAMQ) WAKFWLH |RU
KHDY\ P DFKIQHU DQG HTXISP HQW

al &WDQH SHGHWIDODQG P DIQ VXSSRUAQI \WKFVXLH

a-~ ODLQ VXSSRUWLQJ VWUXFWXUH IRY KHOLGHFN VXE

VWUXFWXUH

e ) WDP H IRUZ IQGDWHV HP HUHOQR VRZ 1QJ DQG
FKDLQ WRSSHU Z KHQ HTXLSP HQWMY Z HGHG VR

IRXQGDWLRQ RU GHFN L H QRW DISSOLFDEOH ZKHQ
HTXLSPHQW LV EROWHG WR IRXQGPWLRQ RU GHFN
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6WUXFWXUDO PHPEHU

&ODVV

) &DU R KDWK FRYHW/

/ MARI HTXISP HOWQRWYR EH RSHUDVKG 1Q SROUZ DWAW VKD@EH H SCFM® P HOURQHG LQ ViKH SRDU Z DALY RSHUIDMRQDO
P DQXDO 3: 20 DV UWHTXWWHG E\ WH ,0 2 3RMUFRGH ) RUVXFK HTXLSP HOWWH DGGIMRQDOP DWAUDOFMW LHTXILHP HQW

P D\ EH LUH®IYDQW

0 DIQ VXSSRUAQI WUXFWLHV DLH SUP DU ®DG EHDUQJ P HP EHW/ VXFK DV SOWAV JWWGHY/ Z HE WP HV EXOKHDGY DQG

SLOODUV

2 QO IRUKDWK FRYHW/ IQWIQGHG |RUFDW) 1QJ FDUR

6HOHFWLRQ RI VWHHO JUDGHYV

3OWQJ P DVWAUDY | RU YDURXY WAKRXUWDOFDVWAJ RUHV
3OWQI P DWUDY |RUYDURXV WUXFWDOFDVAI RUHV DV GHILQHG 1Q > @ Q & @VKD@QRWEH R BRZ HUJ LDGHV WDQ

REWDLQHGDEPR P XVIQJ WKH VSHFUIHG GHVLJ Q VP SHIDWWH W

3OWQJ P DWIUDY Rl QRQ H SRVHG P HP EHW/ H FHSWDV GHILOHG 1Q QRWM
JWDGH WWDQ REVIDIQHG DFFRWGIQJ VR 3W &K 6HF  7DE®

RI7DEGI VKDOO QRW EH RI OR

7DEOH ODWHULDO JUDGH UHTXLUHPHQWYV IRU FODVVHYV , ,, DQG ,,, DW ORZ WH
&ODVV
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) RWHG P DVMUDQY
) RUHG P DWUDY LQ H SRVHG KX@WUXFW.LDOP HP EHU/ DFFRWGIQJ VR > @ Q & @Z IMK GHVLI Q WP SHIDWH W
FRGHUWDQ  f& VKD@I XOOWH P DWAUDOHT XILHP HQW JLYHQ LQ 7DE®
7DEOH &KDUS\ 9 QRWFK LPSDFW WRXJKQHVV WHVW UHTXLUHPHQWYV IRU IRUJ
6 VWK UDOFDWAJ RU THWWAP SHIDW(UH >72& @ OLQLPXP DYHUDJH HQHUJ\
6HFRQGDU\ DQG WKRVH L@HOXGHG LQ W
3ULPDU\ DQG 6SHFLDO W
*XLGDQFH QRWH
) RUHG P DWIUDOFDQ EH XVHG LQ VWKPWLHY H[ SRVHG VR GHMIQ WP SHIDWIH W FRO G HU W'ReD DKHUH SOW KIENQHW LV EH\ RQG
WH YDQGW WDQIH RI 7DE®!
HQG RI JXLGDG QFH QR WH
&DVW PDWHULDOV
&DW\P DWUD® XVHG 1Q H| SRVHG KX@WAKFWDOP HP EHWY DQG Z VK D GHVLI Q WiP SHIDWIH FRGHUWDQ — "&
VKD@EH &KDUS\ 9 QRVWK LP SDRWWAMMG DW R& EHOW/Z
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6(&7,21 32/$5 &/$66 3&
*HQHUDO

 QWURGXFWLRQ

7KH DGGLWLRQDO F G R VNNVQHEYWERWHR QRUVKLSY FROMXPMG R WHHO LOWIQGHG | RUQDYL] DVRQ 1Q
IFH LQIHWHG SRDUZ DWAW/  7KH IHTXILHP HQW | RUVIKH DGGIMRQDOFMW QRVIMRQ 3 & DUH 1Q J HQHUDO HTXLYDBIQMR
WKH ,$&®@LILHG 5HTXLUHPHQWYV IR35 3R®BBU, 6EQSVS5

6FRSH

7KH VFRSH IRU WKH DGGLW L R 88 BROAGHDAKXGNWHRVER PRI SLIRSXMRQ WWMHUQJI JHDU
HP HUHOR DQG HWHMDODX[ 1aby W\ WP V HWHQWDOI RUVKH VDIHW RI VKH WKLS DQG VKH VXUYLYDELOV RI VKH

FUHZ

7KHVH X®N GR QRAWFRQVGHU DVSHFW LHDWIG VR VIKH RSHUDVIRQ R RQ ERDUG HTXISP HQMQ FRGS FQP DWAV , WY
UHFRP P HQGHG WMDWWKLSV LQWIQGHG VIR RSHUDWM LQ FR@ FOP DV HQYILRQP HQW |RU®QI HUSHURGV FRP SO Z IVK VKH
WHTXILHP HQW DV JLYHQ IQ 6 H F

$SSOLFDWLRQ

N

7KH DGGLWLRQDO FGR\D\'S QRMWHDMWWRQYWHHO VKLSY FRPSO\LQJ ZLWK WKH UHTXLU
DV OLVWHG IEG ,| WKH KXOO DQG PDFKLQHU\ DUH FRQVWUXFWHG VXFK DV WR F@-‘{P
RI GLIIHUHQW SRODU FODVVHV WKHQ WKH VKLS VKDOO EH DVVLJQHG WKH ORZHUZRI
FHUWLILFDWH &RPSOLDQFH RI WKH KXOO RU PDFKLQHU\ ZLWK WKH UHTXLUHPHQWV
LOGIFDVWG LQ VIKH FOML LFDVRQ FHUAILFDVM RUDQ DSSHQG]  WHUHVR
6KLSV GHVLJQHG IRU LFH EUHDNLQJ IRU WKH SXUSRVH RI HVFRUW DQG LFH PDQDiHr
SRODU FODVYV 3@RWDWRERQ P D EH JLYHQ VIKH KIS WSH QRVMRQ , F H E U H D NDVULYHQ 1Q 3 W
&K  BHF

3DUWNV &KDSWU 6 HFVRQ
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