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1HDU )LHOG &RRMADRTY 1)& $QWHQQD

7KLV '87 KDV 1)& RSHUDWLRQV 7KH 1)& DOWH E@DF N \F R QRH JTUKDHN 615 VOHWRN V
WKH EDFN FRYHUHQYKX DPUBRB®N LQFRUSRUDWHG

G
G
G
6$5 THVW ([FOXVLRQV $SSOLHG
$ ), %7
3HU )&& "% " YWKH J 6%$5 H[FOXVLRQ WKUHVKROG IRV GHV\W)MH@GFHEY WKH

HTXDWLRQ

G

%DVHG RQ WKH PD[LPXP FR QGOXFHWRR\ERIMWEBEHG WR WKH QHDUHVW P: DQC
VHSDUDWLR QsOXHWRRAMHK %RG\ 6$5 ZDW QRW UH@XLUHG

%DVHG RQ WKH PD[LPXP FR@OGXFWHREKVBR ZYBXREBHG WR WKH QHDUHVW P: DQ
VHSDUDWLR QO XHWRERAMHK /( %RG\ 6$5 ZDW QRW UH@XLUHG

%DVHG RQ WKH PD[LPXP FRQGXFWHQ, SRROHUGRG WR WKH QHDUHVW P: DQG
VHSDUDWLRQ GEVWD)QBIE5 ZDV UHTXLUHE @__ !

%DVHG RQ WKH PD[LPXP FRQGXFWH)G SRZGBRXRIGHG WR WKH QHDUHVW P: DQ
VHSDUDWLRQ GEVWDQFHMDG 6$5 ZDV UHTXLUHG@__ !

%DVHG RQ WKH PD[LPXP FRQGXFWH)G SHRZGBRXRIGHG WR WKH QHDUHVW P: DQ
VHSDUDWLRQ GEVWDQFHMDG 6$5 ZDV UHTXLUHG@__ !

%DVHG RQ WKH PD[LPXP FRQGXFWHG SRZGBRXRIGHG WR WKH QHDUHVW P: DQ
VHSDUDWLRQ GEVWDQFHMDG 6$5 ZDV UHTXLUHG@__ !

%DVHG RQ WKH PD[LPXP FRQGXFWH)G SHRZGBRXRIGHG WR WKH QHDUHVW P: DQ
VHSDUDWLRQ GEVWDQRHDG 6$5 ZDV UHTXLUHG@__ !
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%DVHG RQ WKH PD[LPXP FRQGXFWHG BRBHRXRIGHG WR WKH QHDUHVW P: DQ
VHSDUDWLRQ GEVWDQRFRG\ 6$5 ZDV QRW>UHT»LUHG__

%DVHG RQ WKH PD[LPXP FRQGXFWHG BRBMRXRIGHG WR WKH QHDUHVW P: DQ
VHSDUDWLRQ GE¥MWDQRFRG\ 685 ZDV QRW>UHTYLUH®

%DVHG RQ WKH PD[LPXP FRQGXFWHG BRBHRXRIGHG WR WKH QHDUHVW P: DQ
VHSDUDWLRQ GEVWDQRFRG\ 6$5 ZDV QRW>UHTXLUHG__

%DVHG RQ WKH PD[LPXP FRQGXFWHG BRBMRXRIGHG WR WKH QHDUHVW P: DQ
VHSDUDWLRQ GEV¥MWDQRFRG\ 65 ZDV QRW>UHTYLUHG@___

B3HU )&& .'"% " YWKH J 685 H[FOXVLRQ WKUHVKROG IIRW GHNWEQFH\VWKH
HTXDWLRQ

%DVHG RQ WKH PD[LPXP FRQCGCOXHWRRWRARHRBHG WR WKH QHDUHVW P: DQC
VHSDUDWLRQ@OGXHWIRGRMHK +DQG 6%$5 ZD¥ QRW UBTXLUHG

%DVHG RQ WKH PD[LPXP FR@®OGXFWHRKRBR ZYRXRIGHG WR WKH QHDUHVW P: DQ
VHSDUDWLR QoG XHWRRAHK /( +DQG 6$5 ZDV QRW UBTXLUHG

%DVHG RQ WKH PD[LPXP FRQGXFWHG SRIBRXRIGHG WR WKH QHDUHVW P: DQ
VHSDUDWLRQ GEVWDQRWQG 6$5 ZDV BHTXLUHG@ !

%DVHG RQ WKH PD[LPXP FRQGXFW-H)G SRIBRXRIGHG WR WKH QHDUHVW P: DQ
VHSDUDWLRQ GEVWD)QFIMQG 6$5 ZDV QRW>UHTXLU@G_

%DVHG RQ WKH PD[LPXP FRQGXFWHG SRIBRXRIGHG WR WKH QHDUHVW P: DQ
VHSDUDWLRQ GEVWDQFIDQG 6$5 ZDV QRW>UHTXLU@BG_

%DVHG RQ WKH PD[LPXP FRQGXFWHG SRIEBRXRIGHG WR WKH QHDUHVW P: DQ
VHSDUDWLRQ GEVWDQFR®DQG 6$5 ZDV QRW> UHTXLU@BG _

%DVHG RQ WKH PD[LPXP FRQGXFWHG SRIBRXRIGHG WR WKH QHDUHVW P: DQ
VHSDUDWLRQ GEVWDQFIDQG 6$5 ZDV QRW> UHTXLUBG _

3HU )&& ."% 3XEOLFDWLRQU WKLV GHYLAUHG/ FRKDBEOHW ™ VLQFH WKH G|

JUHDWHU WKDQ PP DQG OHVV WKDQ URPUHIWUHIRGWAKGHED ZNHVHOW\DV URXW
RU LI ZLUHOHVYV URXWHU J 6%5 ! WHU PRBHDXRHYVZQRW OHNES RIRKXKHG  H [
UHTXLUHG

3HU ."% 3XEOLFDWLRQ 'Y U WKH PBKDRXPHORZBVYV BRRICGHG WR WKH

FDOFXODWLRQ
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7TKHUH LV QR SRZHUHWHRX PWLEQP X8 PRGHQ MSANPEIPYWHE IRU 6$5 SXUSRVHYV
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G
'"HYLFH 6HULDO 1XPEHUYV
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WUDQVPLVVLRQ %DE6 ( %DQG &HO®@ 0+]
I7( %DQG $:6 a 0+]
/17( %DQG 3&6 a 0+]
/17( %DQG 0+] 0+]
/17( %DQG 0+] 0+]
&KDQQHO %DQGZLGWKV /17( %DQG &HOO 0+D+] 0+] 0+]
I7( %DQG $:6 0+]] 06+] 0+] 0+] 0+]
/17( %DQG 3&6 0+] 0+] 0+] 0+] 0+]
&KDQQHO 1XPEHU DQG
JUHTXHQFLHV 0+] IRZ OLG tLJK
/17( %DQG 0+] TR
/17( %DQG 0+] TR
/17( %DQG 0+] TR
/17( %DQG 0+] TR
/17( %DQG &HOO 0+] 1RH
/17( %DQG &HOO 0+]
/17( %DQG &HOO 0+]
/I7( %DQG &HOO 0+]
/17( %DQG $:6 a+] TR
/17( %DQG $:6 q+]
/17( %DQG $:6 q+]
/17( %DQG $:6 0]
/17( %DQG $:6 0]
/17( %DQG $:6 0+]
/17( %DQG 3& D +]
/17( %DQG 3&6 D +]
/17( %DQG 3&6 D +]
/17( %DQG 3&6 0+]
/17( %DQG 3&6 0+]
/17( %DQG 3&6 0+]
8( &aDWHJRU\ ORGXODWLRQV
EXSSRUWHG 8( &DWHJIRU\ 436. 43%0
/7( 035 3BHUPDQHQWI|O\
LPSOHPHQWHG SHU| *33 76
VHFWLRQ a " <HV
PDQXIDFWXUHU DWWHVWDWLRQ WR EH
SURYLGHG
$ 035 $GGLWLRQDQ 035
GLVDEOHG IRU 685 FTHVWLQJ" 1$ 7KLV GHYLFH GRHV QRW VXSSRUW |$ 035
/7( &DUULHU $JJUHJDWLRQ H GRHYKQR VG N XIS GU'W FDRMWK W MQJUHJDWLR
1RWH V
I17( %DQG DQG /7( WDQG+] DQG] EDIQGZLEWIQRBWR VXSSRUW WKUFKDIRIHAVYHBBADSSLQ
Y U ZKHQ D GHYLFRIYHXSTRS AW YJ FKDQWHQ@ D WKIDQPHQ EDRDWEIRQWW KR PILGROH F

WKH JURXS RI RYHUODSSRUQUQGEBQMHOHEFWHG IRU WHVWLQ

/7( %DQG &HOOED®WGZIGWK GRHV QRYRQXBBRWIWDFHKIUMHFKDQQHOW 3HU ZKHQ D
GHYLFH VXSSRUWY RYHUODSSLQJ FKDQ Q¥ ®W K LER® H.Q YU DWW IFREB Q/QKH GRESIEEH JURX
RYHUODSSLQJ FKEHQWIDWVHFKRX®D GRU WHVWLQJ

/7( %DQG $:6 DWEDQWGLGWK GRHV QRYR @ XRSYIRIUONM SLHHFKDQQHOV 3HU .'% '
GHYLFH VXSSRUWV RYHUODSSLQJ FKDQ Q@ ®W K LIR® H.Q WU IDW IFRER Q/QKH GRIEGIEEH JUR X ¢
RYHUODSSLQJ FKIEMHQWIDWHEKRKX®D GRU WHVWLQJ

G
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G
1752&& 7,21

G

7KH&& DQXV,\WQG\ @DRDYHSWBE WEHD 1R HNY DRY D WLBQ WKDR\QIPO HR | HFVGDRH QUFH

5) DGLDW[{ROQREQHW RQ $X @ +HDMYBKGD 6DARGH SWRWHBYE QIKRZRQBHU\

I[URWH SRWKDMWURR) RPLVVICRMH WRURKIXOIRWWG EBHVGHY

7KH&& KDVRDVGHG W IGH GXOHY Y O R DKML B Q WHI@W B OV HRIIl UFDVGTORH QUFH DWR B R LR F(NHW
RQ $XJ WR SFMRWK IF BQE QIB/UINHR P RAK H GBWILDAV KR PV LR B W IS ¥ & X OB W H

SRUEWI®D GHYLKHVVDIGIMPLW/IRWYWHVKHURQPH Y OXOPW DR @ UMHFY D VHG ERQ RVKWH U |

SXBOHG E\$FKHLFDWLR QD@ 6®/\D Q@Y W LB, X CRR F D G FH O FABDWE VRQ 68D WLHD (, ($16,

& 6WBDUG IRIWGDHYHW®K 5HWRHFWR SRV X UFD WIRR )H @ FX (CRA BWQH WD B YL
N+]RW  *+] E\ WKQVWLWXOWFAWRDIGF DOHERMW RQBUWYH, QFZ 4RIUN <R BIN 7KH
PHDUHPHQM GYRHAGLHEHG (GL6( & SHRPPHQGBUD FW LW IRHLDIPX QW RHQIRW O

+D]IBRXV (GAFMQBWHPO GV Q6) L FWRIV XRHGXILGDQFHHDYX¥®5Q X WKH B)LDWLR
H[SWUH IURPTWIKS PSI@GHU TIBYW 7%H F UL WUHBSIEDHNMWAR Q BLUMHD VLW RJ MKRRRZP! 1§ QE \
W K HDWIL R Q DQB L&R R QDVB DREQ  3MFRQV B DOV YOUHH P HD&BE PAOR O R JLIIFPW V( ID RSV K U HHU& DL VR L
5DRUUHTXKHQRAFW URWPIDR QL H OBV 5HRIW 1R &531 YHWKHVGD 0 6$5 LV DWHHE RI
WKBVB Rl MOEVRUSWHRQRVM[SH VR WQD QWP MRWESSHY D OBOHNH E HHOQ WH GH WIRR'W &
OHY HROW SROEH@WRMD]BPDG \K

6$5'HILQKWLR

6SHIEE $EVRUSWWS$S 6.V GBIDY WHH GWMIUYHY DUDIWW H RIQ FQWPI® HGI8U DEMRBUE\
GLSDWHG LD FVGI P ARQWWD OFR QW DQQHCR DBOFHP HQWR IGD JIGMB @ LKWWLY D O\QRGG B WL
W K HVBIDR | 54J 3\QD E VARQ SW UP R @V WD W. @WS RQ ROUE DEY ERE\)LJ

)LJ 5PDWKHHFDON(TXDWLR

655V H[SUKBMMHXQLWWR/ V. SERBJUDNJ

127( 7KHPSUL IDFKMIRW \F RVHUROHWD EVRUBZWUIR QRXR) G H DY KD . Q JVWKKH RLIQ FLLHEGHE) W
UH GOW W R IIMK@YV GRQE& IDHRPRW W KB D WHAR/WE®JI DW KK VR D WWRIQRRIFD QQ VU H VIRV WK E
SRODRLILHOR YWY WK FRUIRIHEMW LIFH WV XD RHONK H UXFFW DYGH FAR QW P D &/HK HE RW JDIQNU K
D JMQRG SODQH
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'(6&5,37,21 2) 7(67 (48,30(17

6$5 0($685(0(17 6(783

OHDVXUHPHQWY DUHQIHWIRH P$BG XWXWRPDWB8VEHRVPMOMUVFVWHP 7KH '$6<
6FKPLG 3DUWQHU (QJERISHULQJI=XULFK 6XQ@ ]FARQVIQGNVY RI KLJK SUHFLVI
BWDXEOL URERW WRGWARPGOXMH UG FOHDWRIE H D® ISFPEHHOW VHQVRU DQG WK
FRQWDLQLQJ WKH EUDLQ HTXLYDOHQWL Y DIVQKEXLVDADU L DKOH ULRREERRWV SLHU IR WR.[ @
SRVLWLRQ WKH SURE$RWRWWK IR ORFDL\WEKRIHWHFWUR®G (0) VHH )LJ

$ FHOO FRQWUROOHU V\VWHP FRQWDLRDOWHKHBREHHYZODW URERM FRR Q B/
WR GULYH WKH URERW PRWRUV 7KH 3& FRQVLAVAV\G RV NWKRIS , DRAHSX \& R U HZ L
VI\VWHP DQG 6$5 0HDV XUHHP HEBW 6 R I'WLZQ W H B ROFIHWVIRIVU ® R X \EHR DV@G NH 6 WD X E
LV FRQQHFWHG WR WKH FHOO FRQW URRIO R U WKRH DURERZVV B | &/Z W D HD F D B IL\G X\®
WKDW SHUIRUPV WKH VLJQDO DPSOLILFRYRQVLRQJ QRO VAW \FHSO X [LHORIH GW
GHWHFWLRQ FROOLVLRQ GHWHFWLRRQR SIWILFF DL/ FRQSIHFW H G &W R7 KK 112 &O B W
IURP WKH RSWLFDO LQWR GLJLW DO DH®DVH AW U LG-DWLD QADRO VRK WV B.& S XD QLG W D U ¢

J)LIXUH 6$5 OHDVXUHPHQW 6\WWHP 6HWXS

7KH '$( FRQVLVWV RHQ@VIKKLIXB\ HMOHFWURPHOMLHIHDURGWMKSDKWR JHURLQJ L
VZLWFKLQJ PXOWLSOH[HU D IDVW E L WG $' FRREGNUH D O/6 LF BQ\E UIR & RPFPILE GX Q
3& FDUG LV DFFRPSEGLDRQHBSWKBR®IJGRZQGLYWDWNVGDWMBRUPOWLRQ DQG D
FRPPDQGYV DQG FORFN OLQHV 7KH PHFKDRQFD®GSHIR B P RBXQIW UG D \8 HWH.G YA
DQG VLGHZLVH SUREH FRQWDFWV 7KH\ DX DRH B KW H BW RRIQ PBI@ & DSULFEDID F
URERW XVHV LWV RIKK R DXWORYM 06 B Z(7TEKVVEFRWERWINUGHVFULEHG LQ GHWDL
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(; '9 BUREH 6SHFLILFDWLRQ

G &DOLEUDWLRQDLU IWRPWR 6+]
G G ,Q EUDLQ DQG PXVFOH VLPXODWLGJ WLVVXH DW )UHTXHQF

G
G

OO0 00000 O 000000

ONONO)

G 0+]

JUHTXH® F\ 0+]

0+] 0+] 10+ 0+] 0+] 0+] 0+] 0+G

G 0+] 0+] 0+] 0+] 0+] 0+] 0+] 0+G

WR &+] G

JLQHDG LW\ * G% 0+] WRG *+]

"\QDPLF —:

J WR ! P:J

5DQJH /[LQHDULW\ “ G%

'LPHQVLRQV2YHUDOO OHQJWK PP

7LS OHQJWK PP

%RG\ GLDPHWH®

7LS GLDPHWHUPP

JLIXUH 7ULDQJXODU 3UREH &RQILJ)

'LVWDQFH IURP SUREH WLS WR PROQVRU FHQWHU

$SSOLFDWLEB®5 'RVLPHWU\ 7THVWLQJ

&RPS

'$( 6\WWHP

OLDQFH WHVWYV RI PRELOH SKRQHV
JLIXUH BUREH 7KLFN )LOP 7HFKQL

7KH 6$5 PHDVXUHPHQWY ZHUH FRQGXFWHG ;ZIOWK W
GHVLJQHG LQ WKH FODVVLFDO WULDQJX®® RFWQPIL]}
GRVLPHWULF HYDOXDWLRRQWVWHXFWREH XIVQ B JWWN K K Q\
ZLWK SULQWHG UH VU WLLFY N XEMYHWYD R FHTKLES S & EZH
RSWLFDO PXOWLWMKH QUGB W ®E WKWDSW@E H AMLHSG W
ER[ RQ WKH URERW D DR) IXG'EPRWILG H3/\K B © W RPQVK L
+DOI Rl WKH ILEHHG DMRHDFBRQWR® L GIWDW K6 RMW DY
VIQFKURQL]HG UHFHLYHU $V WKH SUR E HJ B ISSSHRNDLAKC
WKH VXUIDFH SURGXFHV D FRXSOLQJ RHRF WMDKHI MEBDI
UHIOHFWLRQ LQFUHDVHV ILUVW GXULQJ WKQG D\SRH
GHFUHDVHV ,I WKH SUREH LV IODWO\SWRQF KL JHW R
GLVWDQFH RI WKH FRXSOLQJ PD[LPXP WRI WKKHH WXWII
UHIOHFWLYLW\ DQG ODUJHO\ LQGHSHQBHDW KH VBEH
VRIWZDUH UHDGV WKH UHIOHFWLRQ GXURGY DRV RW
PD[LPXP XVLQJ D QG RUGHU ILWWLQJ 7KBFBSSURE
PD[LPXP
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3URRBOLEQBWRRHVYV
( 3REH &DWDWH RQ

'RVLPHWSNVHWIW 3UREFHG

(DFKUWEH LVULD/MHGEGGDRBRW KL FCH W8 RENFYV P WY Q W HSAUXRJ HDFIFW K DWW\WE U W KD Q
7TKH KHULFDOSLVYRW UWYWBEG EH 8 K RMHDBXE IRXKREH BHAWDWHUWG % 7KEVIVWLYL

SDUDPHUY J1RURUPIRUP =H WKR&@SWFRVVDROQPEHEW&Y D QHGFRK HUMLRWY F
&RQY RI WKHEH SVRWHVWHG

JUHH GBBVVIRWQW

7KH HUWSDFHOQG WSRO DILHB RRUREXGHW HW RLLQD HDG KD R B AW VWIZLKL S HUGRIU@ D
7(0 FOO IRWHWJBHAXZEHOR ] GLQ D ZBIYGH BERY IRWWHH VSYIRAH WKH/ SDHFH

FDOLEQD WU EHH L% S RLOF MWK B HWRIWLFHUF R Q W XLV \F D WUWRVE K SOW/ILHRQWZH- ML K ONBK
7TKHREW LV WK B QY HGH U HGH V

7HPSHXDMW $V \PHIIBID G

( ILHEE8SHUDMRUIUH CDOWIERUD WHRB (R URH ® I0Q /R P SIKIOW K GA\SKI R SDUS. BXACHD W IH (
EUDMOPXWL PKHHDVXUHE VSDFHHQOG PG GMKKHRU UFH O D W IR '8 U R WAMMHH L IgD BDF &/ U |

PHGRX)RU WMHPW% XUHD FFR UR @ VW DROQ BWDS) V S DAUKHHQ W H B LEADW HPG HWIBD WIREH BV
XVHGFRQ M X ZRW/IKRWHOHS (SIWR EH

ZKHU ZKHUH

6$5 LUBSRUW LR QVOHW K L W LRD OV U\DWAKHH
KHDWEHIR UHPW R HGL I NMMHRQSODRE LWV

SRV V MEFRD Al X DKPIWH.O\H WYY G LLFQ IRXIOD WH B BAL V V X
HT XD WILKH W K HHPWDLOES BV R W KLHH © G

YLIXUH( )LHO@S OYH P SWUWDH WLJIX )BHDQG SHIPDW X UH
OHDXUHPHQWYV 0+] OHDVXWHOQPVV D W/+]
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G
'DWD ([WUDSRODWLRQ

7KH '$6< VRIWZDUH DXWRPDWLFDOO\ H[HEXWHWRWAOHO FRO D WHL QWK IS URRIDGX X
UHDGLQJV DW WKH SAKREH FRW QHWFASRAEQ WK HD FOVLGDODM IDWLRQ RI WKH ILRWH!
WKH FRPSUHVVLRQ FKDUDFWHULVWLFVHQWIKNH FGHVEHBEWR CGVGRRGMK H KLH) & RW SV
WKH '& WUDQVPLVVLRRH BARWRBH MR PV KHWHNRBRAX MW LIRW KHHO H KFALWAHLG) JW KH OF3U H V
WKH VLIQDO PXVW BHRARWRZRRWEHEFRADWH 1RY ISHIPKGBZ2RU HDFK FKDQQHGE FD
G

OOOOOOOO

~
(&)
~
(4]
~
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6$0 7ZLQ 3+$1720

7KH 6%$0 7ZLQ 3KDQWRP 9 LV FRQVWUXFKWWHG RD WHIGEIHUDODVY VKHOO
ZRRGHQ WDEOH 7KH VKDSH RI WKH VKHKH®»WRY  IBHDVHEWXQQGGDWD IURP DQ D
GHVLIQHG WR GHWHUPLQH WKH PD[LPXP BGRWHIH LOWDW OHDVW RI D
HQDEOHVY WKH GRVLPHWULF HYDOXDWKXRQJIM DHIZHOQ ®WLIKW KDQG SKRQH
ERG\ PRXQWHG XVDJH DW WHKHLRIDWS$ SKOHWURBHWHYHQWYV

HYDSRUDWLRQ RI WKH OLTXLG

SHIHUHQFH PDUNLQJYV RQ WKH 3KDQWRP DOORIHEHH GRBSOHWH VHWXS RI D
SKDQWRP SRVLWLRQV DQG PHDVXUHPHQWHMILISRL GWFDL@XDOO\ WHDFKLQJ WK

WKH URERW  VHH )LJ JLIXUH 6$0 7ZLQ 3KDQW
6$0 7ZLQ 3KDQWRP 6SHFLILFDWLRQ
&RQVWUXFWLRQ@KH VKHOO FRUUHVSRQGV WR WKH VS HEUWRISFRPRIUBEV FR 0 DI

6$0 SKDQWRP GHILQH® QG , (& W HQWK®HFRVLPHWULF |
RI OHIW DQG ULJKW KDQG SKRQH XVDJH BIVDZH QWX HD \l OBPR\G
UHJLRQ $ FRYHU SUHYHQWY HYDSRUDNURBRQRV WRIQHWKLH B K®
WKH FRPSOHWH VHWXS RI DOO SUHGHIL®HBPHIQDA WRLPG § REAL
WKUHH SRLQWYV ZLWK WKH URERW
7ZLQ 6$0 9 KDV WKHINRPHWWKHDQ@G LV PUDRPX VDKM XDRE PDW
7ZLQ 6%$0 9 EXWIRDVHEHWRS VWUXFWXUH

6KHOO 7KLFNQHVYV PP

J)LOOLQJ 9ROXPBSSUR] OLWHUYV
'LPHQVLRQV /HQJIWK PP
LGWK PP

+HLIKW DGMXVWDEOH IHHW

6SHFLILF $SQWKURSRPRUSKLF ODQQHTXLQ 6%$0 6SHFLILFDWLRQV

7KH SKDQWRP IRU KDQGVHW 6%$5 DVVHVVHPOIDFMWWHNV WKRBO Q VZD WR &/ IORYN BQ G
WKH DQWKURSRPHW WIKF SGIUW B QRW IWDK-H BEARPGIW VALIR@QWY KOVDWDEXODWHG E\ WKH 8
SKDQWRP VKHOO LV HLVHG WG LMOARDIEK \B/EADPGE A IQIWRKWDIQA)Y HV/ KMHHBHULPHWHU V
HDFK SKDQWRP KDOYHYVY DUH H[WHQGHRGDWEHRHB OB R¥ KID &OL\Q ¥ XZIU WHRL DQ WX WAER W L
XSSHU VXUIDFH 7KH OLTXLG GHSWK LV WID LIRQW DALRQ AR PW QL PRIO B LB KXIFO IGHE L
VXUIDFH

JLIXUH 6DP 7ZLQ SKDQWRP VKHOO

'HYLFH +ROGHU IRU 7UDQVPLWWHUYV

,Q FRPELQDWLRQ ZLWK WKH 7ZLQ 6$%$0 3KDQWRMH ORXQWEQI RU (/

'HYLFH HQDEOHV WKH URWDWLRQ RI WKHQ PRXKHVWHEDUDQVPLWWHU GHY
FRRUGLQDWHYV S5RWDWLRQ SRLQW LV WKHGHDUFRSHORQJEERLQW 7UDQVPLW
HDVLO\ DQG DFFXUDWHO\ SRVLWLRQHG PWKRIWGLRHFWR FC8WLRQV)&& RU

7KH GHYLFH KROGHU FDQ EH ORFNHG DRUNERVVMAWRDRQV DOMHIGLIIHUHQW SK
KHDG ULJKW KHDG IODW

1RWH $ VLPXODWLQJ KXPDQ KDQG LV QRW WR/MIGFIBXHD WR WKH FRPSOH[ DC
JHRPHWULFDO VWU XRWRWHPPI\ \8 K R GOOREHE IUQRL FLRIDHLQXBDW LR QV

7R SURGXFH WKH ZRUVW FDVH FRQGLWLF@(@VSWWHSR[Z@&LMEWRug%ﬁ%%n?éb@ﬁ
KDQG LV RPLWWHG GXULQJ WKH WHVWV
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% U D L@X V F OlHP & O D WLL[RVQEKID UD BEWWWUR Q

7KHUDLQ DXYEOM MRHLYWRR QR/ LYW LV EFR® VX \KLGQUR|[ HMHXOXORV H
+(& JHOOL QW DIGIGHI VROX QHH RT® EV H 3 U H V HRQ YZLWIKADHER F L G H
LV G35 D Q X DY . QRS HFWR.BVGRH P D XUHH VD L UOEXEBE U W UDRYVB H G
GXULWQKH P IS[WRRBHWVP 7[RV X EDHO L ¥ U DREERED WER) SEIRFECFR BW W DR W
SHUWWLY ERQ GXE® LW KW \ISHWILV VX A L [AMKX D b DFFKV RQM. POWHIG
IRUHWEKU D L @ XD/VGF\@® H VW RQVOO MTLXU B VD B FR WRL @/ WH EG D&
*DEML DQGDUWYV JURYH

JLIXUHG6LPXOD7LVVXH

7DEOH RP&RVLWURMKHXAL VI\X L Ya/OHDIW W H

,QJUHCV JUHTX\ 0+]
E\ ZUKW a

7LVVXISH +tHDG %IG +HC | %RG| +HD( %RG\| +HG | %RC
:DWHU

6DOW 1D&O
6XJDU

+(&
%DFWHULFLG
TULWRQ ;

Tx 0 (
'LHWK\QBFHR O KWK PU
SRO\WRUEDNMHQ
7DUJHWL HOHFWYV WA &RV
7DUJHWRIQRGX FW6L P LW\
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7DEOH +6/ 06/ +HD G \DQICT %IRGV IRU + 0+]

+HDG 7LVVXH 6LPXODWLRQ /LTXLGV +6/
WHE OXVFOH ERG\ 7LVVXH 6LPXODWLRQ /LTXLGV 06/
7\SH 1R 6/ $$+ 6/ $$0
ODQXIDFWXUHU 63($*
7KH LWHP LV FRPSRVHG RI WKH IROORZLQJ LQJUHGLHQWYV
+2 ‘DWHU +
6XFURVH 6XFURVH +
1D&O BRGLXP &KORULGH  +

+\GUR[\HWK\O FHOPXORVHLVFRYVLOW\G I&$B 9
SUHVHUYDWLYH DTXHR®S SUHSDUDWIRIWDLQ|LQ

SUHYHQWRO ' FKORUR PHWK\O ORQH/ PWELDPRIWKA\NQRORQHVRWKLI
+
7DEOH +6/ 06/ +HDGGDQIGT%IRGV IRU * 0+
IR +HDG 7LVVXH 6LPXODWLRQ /LTXLGV +6/
OXVFOH ERG\ 7LVVXH 6LPXODWLRQ /LTXLGV d6/

7\SH 1R 6/ $$+ 6/ $3%0
ODQXIDFWXUHU 63($*
7KH LWHP LV FRPSRVHG RI WKH IROORZLQJ LQJUHGLHQWYV
+ 2 :DWHU *
& + 2 'LHWK\OHQH JBXMRO PRVERIU "*% ( *
1D&O 6RGLXP &KORULGH
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6$5 7(67 (48,30(17
7DEOH 7THVW (TXLSPHQW &DOLEUDWLRQ

7\SH ODQXIDFV ORGHO &DO 'DW 1H[W &DO 6 1
X | 6(0,7(& (QJLQHHULQJ 6(0,7(& 1$ 13 1% 6KLH
X | SRERW 6&+0," 7; 1% 1% ) /13| $
XI| 5SRERW &RQWUROOHU 6&+0," &6 & 19 1% )
X | -R\WWLFN 6&+0, 1$ $ 1 1$ 6

,QWHO&RUHL *|+
X :(LQQGRZV 3URIHVVLRC)I:150$ 13 13 13 13
XI| 3UREH $OLJQPHQW 8QLW /% 19 1% 1$ 1%
XI| ORXQWLQJ 'HYLFH 6&+0," +ROGHU 1% 1$ 6
X | 7ZLQ 630 3KDQWRP 6&+0," 4" | 3 &' 1% 1$
XI| 'DWD $FTXLVLWLRQ (QOHFWURQLFV 6&+0," '$(]9
X | 'RVLPHWULF ( )LHOG 3UREH (;6'®+0,"
X | '"RVLPHWULF ( )LHOG 3UREH (68&9+0,"
(1| 'XPP\ 3UREH 1% 19 19 19 1%
X 0+] 6$5 'LSROH 6&+0,! "9
X 0+] 6%5 'LSROH 6&+0, )
X 0+] 6$5 'LSROH 6&+0), 9 G
X 0+] 6$5 'LSROH 6&+0), ' 9 G
X 0+] 6$5 'LSROH 6&+0, 9"
X *+] 6$5 'LSROH 6&+0,! " *+]9
XI| THWZRUN $QDO\]HU $JLOHQW ( & 0
X| 6LJQDO *HQHUDWRU $IJLOHQW (6* $
X| 6LJQDO *HQHUDWRU $IJLOHQW ( & :
X | $PSOLILHU (032} (5 % %6 |4 (/8
XI| $PSOLILHU 5)% $< 03%
X | $PSOLILHU (032:(5 % %6 4 &&-
XI| 3RZHU OHWHU +3 (30 $ * %
XI| 3RZHU OHWHU $QUILWV X 0/ $
X | :LGH %DQGZLGWK 3RZHU IBWQX R U 8RU $
XI| 3RZHU 6HQVRU +3 $ $
X | 3RZHU 6HQVRU +3 $ $
XI| 'XDO 'LUHFWLRQDO &RXSOHU $JLOHQW '
X | 'LUHFWLRQDO &RXSOHU +3 '
X | /RZ 3DVV )LOWHU * 1] OLFUR /$% $ 1 1 $
XI| /IRZ 3DVV )LOWHU * 1] OLFUR /$% 1$ 1 1 $
X| /RZ 3DVV )LOWHU * 1t OLFUR /$% 1$ 1 1 $
X | $WWHQXDWRUV G % $IJLOHQW % 0<
X| $SWWHQXDWRUV G% (,16&+(/ B
(1| 6WHS $WWHQXDWRU +3 $ $
X | LHOHFWULF 3UREH NLW $6&+0," '
6HULHV
X LUHOHVV &RrPPV 7HVWSERQATQW ( & "%
X :LGHEDQG 5DGLR 5RKGH 20
&RPPXQLFDWLRQ 7HVWKBBKZDU] '

X | 3RZHU 6SOLWWHU $QULWYVX . %
M| %OXHWRRWK 7THVWHU 7(6&20 7& %

127( 7KH ( ILHOG SUREH QIEX E®D@GFEEEDWHHPSHUDWRHIQ W HDMEHGXUH 'LSROH 9HULILF
SHUIRUPHG&EHIRUH HDFK WHVW 7KH EUDLQ DQG P XARFOLE WDREGR WAL@U W B M HGUIHIOH
VIVWHP DQG QHWZRUN DQDO\]HU WR GHWUWHRIIPW QY H YW WK FERG! @ KR LEYLEW ADEMVEVTEXQ & D ODHRXK
HTXLSPHQW LWHP ZDV XVHG VROHO\ 22\ BKUQR®V UHVSHFWLYH FDOLEUDWLR

OOOO0O0
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7(67 6<67(0 63(&,),&%$7,216

$XWRPDWHG 7(67 6<67(0 63(&,),&$7,216

SRVLWIGRQHU

G S5BERW 6WIXEOL 8QLPDWLRQ &RUS 5RERW ORGHO 7; /
G 5BSHDWDELOLW\ PP
G 1B RI OLV

‘DWD $FTXLVLWLRQ (OHFWURQLF '$( 6\WVWHP
G&HOO &RQABNUROOHU

G 3GRFHWRU ,QWHO &RUG L

G &OGRFN 6G6HHG *+]G

G 28SHUDWLQJG\VMWHIRZYV 3URIGIVVLRQDO

G 'DBNVD &B UG '$6< 3& WRGUG

G'DWD &4ROYHUWHU

G )MBDWXUHV 6LJQDO PXOWLSOH[HU $ ' FRQYHUWHU FRQWURO O
G 6BIWZDUH '$6<

G &BQQHFWLQJ /2®WNFDO GRZQOLQN IRU GDWD DQG VWDWXV LQIR

G G 2SWLFDO XSOLQN IRU FRPPDQGVY DQG FORFN

G3& OWHUIDFH &DUG
)XGQFWLRQ ELW 0+] '63 IRU UHDO WLPH SURFHVVLQJ
ILQN WR '$(
ELW $ ' FRQYHW\WANM GRHAWWRWLRQ V\VWHP
VHULDO OLQN WR URERW
GLUHFW HP MBI REMSKW IRU URERW

ONONANONO)
ONONANO]

G(J)LHOG 3UREHV

G OBGHO (;'9 61 (;'9 61
G &BQVWUXFWLRQLDQJXODU FRUH ILEHU RSWLF GHWHFWLRQ V\VWHP
G )BHTXHQF\ 0+] WR *+]
G /LQHDULW\ “ G % 0+] WR *+]
G3KDOQWRP
G 3KGDQWRP 6$0 7ZLQ 3KDQWRP 9
G 6KGHOO ODWHUIRR® SRVLWH
G 7KBLFNQHVV “ PP
G
G
G
G G

J)LIXUH '$6< 7THVVE 6\VWHP
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OHDVERPWB Q WRBHIG XUH

7KHYWOXD\W. BE W BMFHQJRNER ZIL BHGXWRISBRPQW WR
)&&.'% 3IXEMMIRRQ ' Y U DQG ,(((

7KH 665 VW U IDEX WIKRNG 6] YR GHH KIHW GRREW Z DMD WX UH G

DW D GHRH \@RWH b DV KR | UR M MWXQ H OF M XRJII WHKBIOV K7 K H

DUHDHBRG W KUHH HEQ\W 8 Q V MRK HFHGKIY D G BDR)G \ LOFW HDQ G

WKH JRRWLD OWHMRGX WIR @ HAQHG PIH & )& ' % EOLKDWLRQ
' Y U 6HH 7DEOHDQG ,(((

7KH G\RL6$5 DVKUHPHERW WDNWQWK[HPRKB 6$8HJLRQ
GHW HHEP LQR PS6 WWMR EOGIDW K HRPRQLSRI 16 X FVQX W LRVYV )L XUH
GXUL®JIIWK] EX HYDOXBHELRW M KHG BRL PWOME DQGPDPPSOB&UHD 6FDQ
XV H G DDUH | H U YD@RHH

%DV KW RH DRDIYDGD W B HIVIK HRU WK R QP DILMPKX B56 ZDV IBJHPW Q HZ B L Q H RODWH. R €
SURXQMELYV SRLQYWOXPMHV DVWEVDFFRUGK@PH®NWXHMRHY ROBQYGERQRO XPL ]
UHTXHQWR RI.V®E&XEDMMIFRQ ' Y U 6HH 7DEOBQQ(( 2Q WEMLE RI
WKLV GHW DWWH D/ $5 DWND 60 HY DG X DWK RURIR ZIL GH GXWRI  U/HH H U HRQUF AWK
'$6< FDQXDO RI@OLBRIVH. GW

D 6$DOYXHV DY MUK M KRIDW K HRFK D Q HDSIRW D WH @ KHRXH B & Y DO RV WHKDHZ DL Q
|URPHWKX UIZLAMK VSQRLOQUHWWBIQ WRDEOHGKH H[ROLOMLR E@DAG RQ HDD V
VIXIDHDJRUS VBRP\ QR RI W KHKI FRU & I D (ZADVDKDUMVR M BRRWE W W 1L @ [W WP D@RW R
WKHDSWRP VKHOO

E $IWHM MX LPXE@W H U SYRDODXYHMGZIHQF X B-DWMZHHE B RIKQMWH/F IX@ MVE®/K B D VHDIYJ H G
RYHW WIKDW IXPO! YRORU XVLIDJ 6SOLMWHUSRODRURMKP' SOLY FR/MS RI
W K U BHH QRL P HQIVQ RV SO MOH W KNID N @ BLWARQ DQ G HFGWLR QN Y RTKX W WK HQ
LQWWIGZLWK WK DS 1D RRIWMKRPARRG SRLQWV | Z H WRE W D LIUHRX JW
L QW HDWERA HU QV R UFSBI OW X B MHYGH 6 $5

F $00 RHRUL B HAWR DHYMHO M D WIHG XR VRUILQ K EY RODWPK] MUK D YK UIDMH YZ D@ G R

7KH 695 I1HUHQKXHH YDW PMHKB REG MW LRWHDSY UHWHBG KHNVHRR MY ZDV BRHPWH W
FDOFXWRM HS5LIGV |, IUMWWH GG EL\D WHRBWQH WAV 65 WHD/QWG G UDMXWPHY ZQWH
UHSHDWHG

7DEOH HD$WQG =BRPQ 5HWREBQV &HU% 3XEOWLRQ ' Y U
$OVR FR@\8 QIR , ((( 7DEOH
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G
(DU FHHQFRLG@W

G

JLIKU  VKRVKWH |UBEQIWD @I YL IHZ VH R $ OWAZ 13D QW RRH SEL QW WKH
UHHOBH SRUQWKH FRHQMWKHWP RX(" LW OWKI W IHDHQEB R (SBL BF5(° LV
WKHKWL. (5KH (537VHDUPP SRMULRU MORVWIHKOKH (DRIDEDQ(& @ORKH %
0 OHQDFNWRXV VKR@ )LIXUH7KBQSHO3DVVWEURMIKZW KHM@W ¥ D Q G
0 L&HILQHGHDYHWKHIBOPQHHOLIOHIHFN ) URQ %H URBHO®GL WHRH WK & FUH
SODRBG SDIWEKQRMIK WRU /(V FDKHOKHE HBIBQFRWQBJ VH UM J

/JLQHO LV SBGSFXOMDKHWRH GLRWKDRBE % QH VLD UMH @ R QHYWKHIU Q D O

S K DROPVV K HID B L\O R W& W W IS RIGQIV L R

+DQONBHH IHBH GRLQW V

7ZRPDJLQDHX RQQW® 8 VKDV HZ MDHE O WAKK-H & HAYH Y WH-DUQG L\Y K HORQRWDL) TKLHD MV H VRN BB L
SODFHQ D QR RFS H UDRWILQWIKR/QK AL WAYH.\F\W GQF HH S R L EDW HG RDACKRHQ 3Y HRHAQLVE BRIQ LVDKIH
IURRWWV KH P8 HYQ L JR W& HW3H B U HQ ABIWS R BIHH KH 73 W H VW HG i HAHH BHRQ Q W "WXKID Q
ORFB VD W WPKIHOWMDY RMH DFH Q MKWWHKUH RHIBUH @ FIH WS R LK HG HW HPHB/RIY . W MR QVHKED WH W W H FL
FHQWIHQ H ™ YHDRAWE IQ U RVgAWM V R U MD I HIVK VQIEWS DBV BERMGN R P VBIRR/QL QD WK HIH B R RE W

RQ MVRX W H UFH RU VD MHWEKRH G HIIMI KDVQSHKHDIMGY RPW KRH  HHD W QUFHHN SR L Q

) JIXUH RQW EDQG VLGH 6%$0 7Z 3KDQW

)LIX +DQHW 9HUVHQWHU WIRQWIIHS5HIHUI3RLQW?

YLIX
&ORVH IGH YLHZ
RI 53
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G
'HYLFRROGHU

7KHHY LFH KRW BB GM IR®R Z3Q R \P\D WDHDU K D Y i QRIOWD IR BILOQHIF @&/ DPLHRWS-DUDW LLYHHOS YL WR LON
DQGRVV WWQJHQ

SRVLQ/QR | RH KN HRX

7KH WHYMW B RO BR HHWE KA. WD) G O WY HV XWHRID WHK H - R IR D\DXAF BWWSKR L QRWQ $WLKVH
Y L UWPDHOQ V. RI) QRUL QM. GD WK SRX DRV \WQ 6( /D RE BHKD QWIRIR )LJIXUHV X KBWVWK |
SODQHHEHELN VAW LYF D O OFLHQHIWBH® 8 UL KR.@QW DR KRR H & VRIL B W HIDD CS®H ®OD WLRAW/K
SODQHHRS KDIQWR P

JLIXUHHURQW BDRGH7/REZ RUHSKHRANFK 3RMLWLR

7KH KBH)/G ZDQ/ /MW H G GNVRWEGWREP DWRBJOMIHQ SDNKUBX ( X QW L COQUGK/HH VKK
W R X F KHH N DWK

"KLOH @GVIDLL QL KD VGWHWK LL\Q SWR D KK DGV Y G B WROXPIB/ W E ( H OXLQQNV LYE UWVKLIF L
FHQW HADOYLIQM @®&H S RWRDIG6 FPXQLQMDW M OUHOQHFH SODQH

7KH SKROV KRQDWH GDWRX DCH B WQ WH-Q\WILQ ROKH ERWDIR O VQNP ZBWO LED V
UHVSHWW WRQH 1)

'KLOH @\VIDLL Q L @H UWK_IF Bl O CALHQHWILHY HW KE®F B HS NHS$IBILQYWK R OWQI) BB DXVK B R
DQG /(QGDP DL QQV DWIGH. 1S K R Q W DFWVK BL WHDKID QVGACHAWU R WIDRWKHAG VEEKLY YOQ WL ®RL.Q
RQ WKIG\KHDW AR GW D F W SKLDMMARRLR) &  EKHIOHRIZUWNF K HoHH H XLHD

3RVLQWQR IRU ( § 10W
"LWWH WHVW B8 YLOMIGHLEMIXAK 3RKQW

'KLOH @GMILL QL GULWR W D WKRIQS RIKGIHS KR © HJ H VG SIDRM IIMOHH @ M R LBHDDRY HQ RIXU K

WR HQDERW DWLHR Q KRR\Q HGEH J U H H

7KH SKROQV W RMDWH GGIKRX REUDLQRO L QGHEU H H

"KLOH @G\VIOLL QL QULW R W D W KRIQS RIK®IHS KR @ HP R YSE G D O O H O HVIRUSCKDFQH  YQQ W/ QWL
RI WKHHS WR X RKHYKHDE WKLWRGRSRWQOW & RFOW WEH5 O LIQH KH WL O W WGE RSR
REWDEZRHG W IQN DFFRRV KW RIQQ VK H, F RDIWD B WORE D W HRIQ WRVDER QQOH W RH R |
WKH SKREBD G EMKWIG X FAHKGH WSROM WE RRE WDV RHHG I7Q \ BID WWH HSACRQ LQVBRW F
WKH HZH @Y DFRRQG/SDWMHRIZRQH Q PR QW KDVEK H/ HKMU)H. J

JLIXUHB6LGH YLUHOHYDUNLQJV )LIXUH)URQMGH DQS9ZRZ RU (BBRVR@/L

75) 9 3 URKERES\ WQMHWMYV XH BHISWHIW Z WK RSWURYDO DOHV 3



)&& ,'' 9 ; 30 *
5HBRUW 1R5)&&

%RG\RUQ $WFRIU\ @RJXUDW LR

%R@RUQ RBE U F R QWMLIKQVHDUHGWZH BHKOWERDGLISR O VW H U V
D W WHIEF W R HW IKFHH GDRY GWAL R QH@GY V) BD IQOMDRP GRUBDO XV H
FRQXUDWLRRLIJXHH 3HU )&& 3XEQIRFDW ' Y U
%R@RUQ DWAHVH[SRV XV W\BHPODWIRGFWRPREHUDWLRQV
ZKHXDQGVEWWN FDUQLH®BUQ DWWHWYV EFKG\ ZRUQ
DFAMRU\ SGRIAH L& )&% BXEDWLRQ' Y VKRXOG EH
XVHGR WHERMGRBRFGHVVRIG\ BRP SPHD ZL WK KXW GVHW
FROEWHG WK LMV HHY DWW & H BMHAVOM XF KR B RODMWIXRQ WR EH
FRPIVLEOH WK DWK HIG TMXRWSRRW P RZEH Q WERMS\ ZF '~
JLIXU 6DPSORG\ :RUQDUDP
DFAMR U\ W BIVWD WH BYF 16 LLVGIIRBI W KIDXD @ UNBRHW X DWW
KRWAWSPRGKHQZ DS EOMFD:KWRH USSFRIBWIDUE R Gt ZAEH V\PRADV X WHGW K RIXGW HBV
FROGEWHG WD QWKWHW LVNIWKH KLUKISRWSHERE IDVKRQ WAL WHKOMROH PQ X HUQH \
EDQWKRXO GSEIDWH & VR & R\E) DR F HWVARWK BV K MDD V& WRFW K3 HUD Q

$FFWRULHYRIRUZR $QUR W LQRLQI XURD WILHR G\ YQ & IR GWLERR B DMAYH WKKFD VR V& FF QP W\ D@ O
FRPRHQW VWKRY H (R KIRQ WIDWQ O PR QFHRY W H Q : P XH-ODVALFSHOHV RW K D WRAVG R RQRMINIO O
FRPEHQW WX3S L HGVE HWEKNWKHF K5 R A M VK S QZOL\WIWAK W VIRFU \ GAL R AN WRHO/R W K FIMQ Y S\CF
WKIRGE 7 KRXQ W L SHY M ROUALAYWF RV WHIVLDQD GPLAY A R VS/H\DW H GWEHL VBK] YAL R HH DIF KHD\FRE U \
| PWSOH DRUFLHHWV VDQD UG H QP MFIDAROSLAFQHRY WV KLH HV PP W D O OFOR. & KKOYW GG ZIL WR B § W HUL
ZLWK RW K HO ®PIHWF RPB R QRID OF WH\VIRIW & MAKWD MOAS\DHF V. QKIHWERR GV IWH\G

%RG&RUQ DWRAH\HYV QRDM D OFD WX S SRUL B &D LIWDE W RR QAR P ML BHYV L BBV W @ GEKR DL WG
IRUGRZRUB X@ WKHVDFWW LW XFURIOAK. DQVAHLFOU GWN.WBWEHH @ DFK  RG MWKLHF HKBIQI® D \
SKDRPNVLV XTHVGV SRVISWERYJ&RFXAG QW

7UDBNVW W H DYHWKHDWBLW R FR SHQ D'WR GW UR/IRIH VDY LR \&RVWDIQINK FR\W URIQW HRU VG & |
FRPGDQFH EH WKRWAH 68 HWLFHWIR @AB W R BK DODWRKM LG |0 RL G H)Y KB WV DW HGF Q H MW
WRHWER G\ KXFV DOGHUR R LFKWH VO 2ZRU QY P IBWEY §O L D § FMH Y W K GWZL MW V R B LFHIY

LQEOXJ KHWGNEG ASKRDHWFRWG MW R NWKGSH SR V LGVDR RO MWD W K D Q WoRPQ RUX V H
FRQXWDWLRQ
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((WUHPLW\ ([SRVXUH &RQILIJXUDWLRQYV

'"HYLFHV WKDW DUBWHYGHBHRB XY H RO DH[QQAHRS MU BIW HRE Q Q H{ B/RWY KX RIIHWR RRQ G |
KDQGV ZULVWV [|HHWUNT® LIJGNONWU HPRRW L B@ 5 HKHIMOW K H G B WIHRH L0 N ® RR/$HH SIL
WKH XVHUfV ERG\ 6%$5 FRPSOLDQFH IRU7WKH ERERGAVDRGVR 1 HTWIUHPE W\
7KUHVKROGV IRXQG LRQ'% 3XEOLFDMWRXOGLEIE WSS GHWHUPLQH 6$5 WHVW UH"

JRU VPDUW SKRQHV ZLWK D GLVSOD\ GLDDRQDHGDERQVILRIRQODO GEPRIQYVLRQ
VLPLODU PRELOH ZHE DFFHVV DQG PXOWIPHBHWVVRBESRIBW PRQOQGNDE PHWV \
QH[W WR WKH HDU XQOHVV LW LV FRQOMURHGHR/W RHUZ LURID ORKURIIEKD®HBOIH
DSSOLHG WR HYDOXDWH 6%$5 FRPSOLDQFH RREW WH DX 0880 XKHIEO HE ZQ G H OHH WL
SKDEOHWY UHJDUGOHVV RI IRUP IDFWRRYW BDXQMWNV REHH UWDDRWMDHE GF BVU D F SWDLH
FRPSOLDQFH

7KH QRUPDOO\ UHTERWGH @ KO ® PRH/ VB UR E$5 WHWWIRU KDQGVHWY LQFOX(
EH DSSOLHG

7KH 803& PLQL WDEOHW SURFHGXUHV PXKMW 636 VRI BH O SYSQALB 6 HW RD % & VWG
ORFDWHG DW ” PP IURP WKDW VXUIDREHVRK HGEOBWLKG QWHFRV FROQWDFM[WU
WKH ERG\ HTXLYDOHOQW. FVEDVYPIR FHBW HOWWR) DGGUHVY LQWHUDFWLYH KDQG XVF
803& PLQL WDEOHW J 6%5 DW PP LV QRPWRGH DSISUHE V: KHQ KRWUIAHSRIW\ 6$5 |
WKH VXUIDFHY DQG HGJHV ZLWK KRWVSRW: RRGHRZHYHH$S RDKMHHG SBRBHHU UHG)
KRWVSRW PRGH WKH PHDVXUHG 6%5 PXVW EKWBRZHG W R FWOKHKS IP@J LW R B HRIXDNQ
PRGHV WR FRPSDUH ZLWK WKH ' NJ 685 "WHVORUPDE AWLRLRQHWKEBIR KIR@XSU t
UHTXLUHG ZKHQ WKH RYHU GLDJRQDO GLFRQ¥RRWY RRWRRGHHBSEFH VVQRW UH
WDEOHW SURFHGXUHV DUH DSSOLHG HWXHPHG/VRUIWKSHE LWYRQRWWNV RVRBWVXUID
VLIH WDEOHWY 7KH ARMBERRHQW I8 BY DDWYMOG WAWR RDXB ERIUXV WWMH 6$9 HRW BSKBEOH

7KH VLPXOWDQHRXVHUDMNL\QAL F R QRIQFREDOH. RVRY YIRSFBILDQG GDWD WUDQVPL
PLQL WDEOHW PRGHV PXVW EH WDNHQ RQWR RXGV/LGH BB LVRR H\S B U B WHHD
WUDQVPLVVLRQ 6$5 WHVW H[FOXVLRQ DQGUPMRNXUHOHYWQWHZXUHBPNY WP
FRQGLWLRQV
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8QFRQWUROOHG (QYLURQPHQW

ONNANONANO]

81&21752//(' (19,5210(176 DUH GHILQHG DV ORRENWLIRIDWH ZXRMKU MW RH WIQGLY
QR NQRZOHGJH RU FRQWURO RI WKHLU RQSRYKRIGW U R 8 OH® HY DRV % B B XOIC
VLWXDWLRQV LQ ZKLFK WKH JHQHUDO S$XE®HBVRI\VEEKR[DRWHIG[ RRIV HG DR/L
WKHLU HPSOR\PHQWDBB\ IFRW\ EHZ PUH RIRW KHH SSRRMHEWRW GOQQRW H[HUFL"
H[SRVXUH OHPEHUV Rl WKH JHQHUDO SXEIV RAJRRX XX H® A SRYEHH WK LC
UHODWHG IRU H[DPROW ZIQUW® H VAD VM Bl QS/PLAMWVSHUWRRY LQ LWV YLFLQLW

&RQWUROOHG (QYLURQPHQW

&21752//(" (19,5210(176 DUH GHILQHG DV ORF DM 5REX UK MUK W KHWY HE # WL Q F X
ZKR DUH DZDUH RI WKHH$KRMXQWLDQ@ HR RN HP SO-RARE®WW RU RFFXSDWL
RFFXSDWLRQDO FRQWUROOHG H[SRVXUH I LEPHMQY PGH HIX®D®R\PHEQ WH RKR\
H[SRVXUH DQG FDQ HJHUFHLW MW RRQW BIRSRWXWH FDRALNWIR[B LV DOVR DSSOLFD
LV RI D WUDQVLHQW QDWXUH GXH WR FIDQFLLREG QW B OHSW X ¥ DH HS RAKURK JKH B F
WKH JHQHUDO SRS XIDMHAEL RQ PLOVPR B WRRAQK HVHI[$ @ © H GZEDMAH QRN LDIOHIRU H[SR
H[HUFLVH FRQW U R OHRYRMX K HVER © KB YUQE\ W R R HD BSABRBW DIBWH PHDQV

7DEOH 6$5 +XPDQ ([FFLXIUHG6ISQ $16, ,((( &

+80%$1 (;32685( /,0,76

*HQHUDO 3XEOLF ([SRVXEFXSDWLRQDO ([BRVXUH
NJ RU P:J ' NJ RU P:J

63%7,%/ 3($. 6%5
%UDLQ

63%7,%/ $9(5%*( 6%5
':KROH %RG\

63%7,%/ 3($. 6%5
+DQGV )HHW $ON

7KH 6SDWLDO 3HDN YDOXH RI WKH 6$%$5 |DW HW\DXH GGRIY HQHBQD V DUW R VR/ X H
Rl D FXEH DQG RYHU WKH DSSURSULDWH DYHUDJLQJ WLPH

7KH 6SDWLDO $YHKB J$H5 DOKYH RIHWG RYHRGWKH ZKROH

7KH 6SDWLDO 3HDN YDOXH RI WKH 6%$5 DRHWLYNVEH YERIIDQHG DMIDPW L'
VKDSH RI D FXEH DQG RYHU WKH DSSURSULDWH DYHUDJLQJ WLPH

8QFRQWUROOHG (QYLURQPHQWYV DUH GHILQHW®BK B VH[BSRADW HR @YV [ZEG UYL GV
NQRZOHGJH RRU WROWW RIPSRVXUH

&RQWUROOHG (QYLURQPHQWY DUH GHILQI® \DXU 8 RF¥ B DFRMKXRIIDWH & KENUGHH WK R Q ¥
DZDUH RI WKH SRWHBW LD DRWHJEREBWWR R H PRSRFR\SDW LR Q

~
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G
3RZHU PHDVXUHPHQWY ZHUH SHUIRUPHG MVW@GHY EOVH WWNIGE Y R Q DJIHP 8 R DMAR
G

OHDVXUHG DQG 5HSRUWHG 6%5

G

3HU )&& .'% 3XEOLFDWLRQ :KHQ 6$%$5 LV QRW BPWDWXWHEBD[LPXP SRZHU OHY
SURGXFWLRQ XQLWV WKH UHVXOWV P XV WSEW RGHDOBHHEF W RO MPKV PIDHE R ¥ B LVOX QV
LQGLYLGXDO FKDQQHOV WHVWHG WR GO MRMW MWD 6 R P 5DV DRYFE H W KRHU PUHLIPAKOCUN
EH VFDOHG DFFRUGLQJ WR WKH VXP RI DMKPX®LW M Q H QFH W FE O MZBI®! HWDKHG PD F!
HDFK WUDQVPLWWHU :KHQ 6$5 LV PHDVRNXPA GVRWHRXSVWROH G D/OF W R HPRBV[ L W |
DV UHSRUWHG 6%$5 7KH KLJKHVW UHSRGWRG &5 WKHDQOW R | DHITHK LLSSAHHIQML 1D MW
SURFHGXUHV LQ .'% Y U

3URFHGXUHV SWHBE R KV5) 6LIQDO IRU 6%$5

7KH IROORZLQJ SURFHGXUHYVY DUH DFFRUGLQJ WR = O H DV BXEPHBWIRRFH G X
2FWREHUG

G

7KH GHYLFH ZDV SODFHG LQWR D VLPXGDWHRBXGDWEUXYRQD 5)E\DRAH & @HDGV IF
FRQQHFWLRQV LQ WKLV PDQQHU HQVXUH 635 RQGL DWH QUM FPREDPQIQ GRIG WRIY VI
'"HYLFHV XQGHU WHVW ZHUH HYDOXDW N G KIULRLG VER WWHIN WL Q ® GZ Z WK HDF RO
PD[LPXP RXWSXW SRZHU ,Q RUGHU W RVWHUG W KWKRX\I KNRKKHV GM K/ Fa-$ 5 BWH VWM D V
WKH 6$5 PHDVXUHPHQW V\VWHP PHDVXUHUV\DUH R UG F& 5 RD QYWD Q W WEKLIW U D
6$5 HYDOXDWLRQ WR DVVHVV IRU DQ\BWEZRQ G UIL WWH GSRIAHUI GUKLH WH GIHYX. D V
6$5 WHVW DQG GIPH@WRHDNWXKW UHSHDWHG

G

G
6$5 OHDVXUHPHWULRRWQGRLU :&'0$ 8076

2XWSXW 3RZHU 9HULILFDWLRQ

OD[LPXP RXWSXW SRZHRQWRHDMXKHGLGGCOK @@V /RRZUFKDFK DSSOLFDEOH
DFFRUGLQJ WR WKH JHQHUDO GHVFULSWLRQVXM) QHMKHRRDSSUR S ULIBWHDS ©
73& WUDRQR/PHW FRQWURO VHW WR DOO 3 V’

OD[LPXP RXWSXW SRZHU LV YHULILHG RQDWRH GV JKF FRGGIOH IVNRCWRH BHKC
VHFWLRQ Rl *33 A®OHDVHU XVLQJ WKIHO O ITWKSUEHWVUDQVPLW SRZHL
3 V' RUDSSO\LQJ @HWABRRISUSIBGZHU FRRQWBRFRDEBEQWPHQ@XRD[LPXP RXWSXW ¢
DFWLYH 5HVXOWY IRU DOO DSSOLFDR®@N SR+ D' &KOQ PIHD VWRIHD BLQD
'3&&+ HWF DUH WDEXWBDWH G HRWWL VWO W KHRWY IDHUDWRWWRPXSSRUWHG E\ \
PHDVXUHG GXH WR WIFHKQW FDICP RWDHVEEQY DUH LGHQWLIL

+HDG 6%$5 OHPDH/XWM IRU +DQGVHWYV

6$5 IRU KHDG H[SRVXULRD ¥R LIKDDXW HG X\ESYJ SWEHZLWK 73& ELWV FRQIL
635 LQ $05 FRQILJXUDWLRQV LV QRW UH TOLWIH R XZWIXW WRK HH B B KL B X FF KOD/GIQ
$05 LV OHVV WKDQ G% KLJKHU WKDQ WKW WKBVXIUHG B®5 LWESWDV
PD[LPXP RXWSXW FKDQQHO LQ $05 ZLWHKI DG LR ES\D 6E%H MRIQOON FRQ I L
WKDW UHVXOWHG LQRVUKW KKLWKFH)VRK B ®FNHES V. 6 0W KPHR G H
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%RG\ 6$5 OHDVXUHPHQWYV
6$5 IRU ERG\ H[SRVXUH FRQILIXUDWLRQWESWHDY ZUN¥& BAMIHYIDWIOR V'~

5HOHDVH3$ +BWD 'HYLFHV

7KH IROORZLQJ SURFHGXUHV DUH DSSOLSBDEDWLWYR XQ'GH G DWD THOMHBWN F
IRU GHYLFHV LQ ERG\ ZRUX FO¥KHYVVRRG\ H[WRRRVH LKRF@XGLQJ KDQGVHW
RSHUDWLQJ LQ YD GIHRX\F H\D HFONVIBRRE A XQWWY R@ ZFLIRMDK : &'0$ DQG UHTXLUH\
7KH GHIDXOW WHVW FRQILIJXUDWLRQ LV WBR3BHDAPMILHY 61$3 DIFQV L&'10 $ B RWHKV V
EHWZHHQ WKH WHVW GHYLFH DQG D FRPPXBIV BWE&RF®R @MH YXW M B W. X V7IHYIWD/
IRU +6'3$ LV VHOHFWLYHO\ PHDVXUHG X¥ FRRQWKKUDWKR QW Q HE'R Y WAHLGN &$C
DQG D NESV 50& 6$5 LV VHOHFWLY HW®L FFORI AKIPEH R B RROVKHW BW\LRQ V
DFFRUGLQJ WR H[RRWX UW3H FRRH RS HUDWLAGE FDEPKIPORWWISXW SRZHU VSHF
XQLWYV LQFOXGLQJ WXQH XS WROHUDQRHM GEXFVSISFOQLOURKFKE X ¥ H\E 5 O HLVPKX
YHULILHG DFFRUGLQJ WR WKH DSSOLFDESSHE PHYWLRI W RDVBHTB EDVHG R(
RXWSXW FRQGLWLRQV DQG UHTXLUHPHQUWWWK LUQH V SHHFX\E Q/IRF DMK HREY & D W HZ R
WKH 6$5 UHSRUW :KHQ OD[LPXP 3RZHU 5HGXFS\QRMH@A&D WLRIDOL RXV W KEH |
WKH 6$5 UHSRUW WR VXSSRUW WHVW B H&XOMYVGD PRR S § Q K SNQREIEE E0L3F5 0 H 0
UHTXLUHPHQWYV

)LIXUH 7DEOH
5HOHDVHA3$+®WD 'HYLFHV

7KH IROORZLQJ SURFMHGOEDWH DUR] #53$ +6TBWD-ESB¥ LEHY RSHUDWLQJ XQGt
6$5 LV UHTXLUHG IRRIGGHRURH D FIFH\EVR U\GD HGSRWKHKH ERQGLWLRQV LQFO
GDWD PRGHPV RSHUDWLQJ LQ YDULRXV HIDWMIFW WRQER QBHNLFM VR G 6BL3W KR St
635 LV LQLWLDOO\ PHDVXUHG LQ :&'0% WiHVUWPPDR QI ILOUFWALLYRIQ \7 KZH VBKH HDBXBO
WR HVWDEOLVK D UDGLR OLQN EHWZH HQ® WIKRIQWHN YW G\HYW F\W RD BREQDL B R B R X
/JRRS ORGH 6%$5 IRU +63$ LV VHOHFWLYHO\ P HIRXUBIGGZ [ WBK&+6 [BA® +H QDE
ZLWK D NESV 50 & XMHMWVEKHSRUWH R @$5QF RRQOISIZUWK L NESV 50& RQO
$Q )5& LV FRQILIXUHG DFFRUGLQJ WR +6 H3&& D QGE 4W6.V W6 1R WIMPEROQWV FR U C
('&+ 6XE WHVW UHTXLUHPHQWYV 6%$5 IRU RWIOMLRGYS$LWXER®HMNP F® QI1H O
H[SRVXUH FRQGLWLRQV ( '&+ 8( &DWHJRU\ D®E SWRIGPOERV IRRXQV SOQAU WSR Z Hi
WROHUDQFH E\ DSSO\LQJ WKH * 6$5 WHVAXPURGWSXMR G RZHRIFHEXYHU LA
SURFHGXUHV LQ DSSOLFDEOH YHUVLRQV Rl PHBVX&HG ED&$EGPRY W EHVH
FRQGLWLRQV DQG UHTXLUHPHQWY LQ .'9% 8K\ OMRDWKR QB ( &DWHILRKLHWM
+63%$ DQG H[SODLQHG LQ WKH 6$5 UHSRUW WIKRQ@ OBH. PXPSDRHNU WKHE X S C
EH FOHDUO\ LGHQWLILHG LQ WKH 6$5 WAHFRRIGNY QURWRX & XE U OW MAL FU HBAOX (
(QKDQFHG 035 ( 035 UHTXLUHPHQWYV
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JLIXUH 7TDEOH
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6$5 OHDVXUHPHQW &RQGLWLRQV IRU /7(

/[7( PRGHY ZHUH WHVWHG DFFRUGLQJ WR )&&®LFPWLRQ' 3OHRIDVBXEHH QRWH
6$5 GDWD IRU UHTXLUHG WHVW FRQILIRIDWIRYK EOQNHD 2@ DWKLRYY WV RRYXQOTA
PHDQV IRU WHVWLQJ 6%5 DQG DUH UHFRPPKHH G HBG&IRU HZADWO XM WGE QIR B $/5 (
SRZHU PHDVXUHPHQW DQG 6%$5 WHVWLQJ &ORVHG VR RMKB RZH W UFR@WPU R
RXWSXW SRZHU GXULQJ 6%$5 WHVWLQJ 6BEBEHVWLYMMY @QXREHSHRII B BPBGGZ & W KR
RQ DOO 77, IUDPHV PD[LPXP 77,

6SHFWUXP BORWERAILIXUDWLRQV
$ SURSHUO\ FRQILJIXRM ¢ LEPDAMD WIR DW DV KW M @ QRAU SGRR5HW VP H DR/BXU H IFRHUGHW V' S

SORWV IRU 5% FR QHLQRWD WH ROMI HIGUWW KELH LUHSIRUGM G L Q

035
035 LV SHUPDQHQWO\ UPBRIHWVP KBGIWHRH I R\ WAKH PO X IDHFFALXLF PDQXIDFW XUHL
LQGLFDWHG DORQJWICGMHVWEIS 6.5\ WBIYEYLHG | BFFPRKIGLQH WR *33 76 6 H
XQGHU 7DEOH
$ 035

7KLY GHYLFH GRHVY QRW VXSSRUW WKH $ 035

S5HTXLUHG 5% 6LIHIDE®\WBL¥RU 6$5 7THVWLQJ
$FFRUGLQJ WR )&& .'% Y U

D 3HU 6HFWLRQ HTXBYHGM RIS %3%0ORFDWWEK® ODUJHVW EDQGZLGWK
L 7KH UHTXLUHG FKDQQHO DQG RIIVHW FRPKPQRXWLKXQWZ 5W K HW KLIH KULH T
LL :KHQ WKH UHSRUWHGNBSWHYWLQJ RI WKH UHPDLQLQJ G % HRTXLHW G
FKDQQHO LV QRW UHTXLUHG 2WKHUZLBHQIB®5 UW TUXLTH® MCH VRW PKB|
RIIVHW FRQILJXUDWIRXW®ISWW ISIRIKHU IRU WKDW FKDQQHO
LLL :KHQ WKH UHSRUWHG 6$5 IRU D UHTXLNHG S/ W VKD GQHKQ WW C
FRQILIXUDWLRQV IRU WKDW FKDQQHO

E 3HU 6HFWLRQ 6$5 LV UHTXLUHG QRWKH 530 DIHO/R\F EW QREQ DGWL K
SURFHGXUHV RXWOLQHG LQ 6HFWLRQ

F 3HU 6HFWLRQ IGRWE6YSH TR UHG IRRFO'WHRQ ZBEQ WKH KLJKHVW
SRZHU IRU WKH DOORFDWLRQ LV OHWXWERW WKZHKLRKHWKH P D%
DOORFDWLRQV D@G5WRH WHKFHRUMHB®QG WLRHVWDWRFD : NJ

G 3HU 6HFWLRQ DQG 6$5 WHVWW LIRQVKD QKH O RZWEBHEDRREEX G BV K
QRW UHTXLUHG ZKHQ WKH FRQGXFWHG SRXKMD WLURW K HG H MWTH{LRILHGH GV H
WKURXJK LV OHVV WKDQ RU HTXDDXWWRDOHGW K RIKIHIX & B & QFRRWE X Of
DQG ZKHQ WKH 436. 6$5QIRUXWRRNR R LV ©NJ
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6$5 THVWLQJ ZLWK 7TUDQVPLWWHUYV

1RUPDO QHWZRUN RSBWRWQEJDURQQRWUDXKWDEDWHKRUG6SH RI EJQ
8QSUHGLFWDEOH IOXFWXDWLRQV LQ QMHWX RRN GLUADL RV DD DLAQWHIRGX FaH.
6$5 UHVXOWYV 7KH 6$5 IRU WKHVH GHYLFHWKVKRXWD E EWHBHD WX WHBRGH. @ R
UHVXOWYV DUH FR @EIOMN HOW DD GG XEO®LFDWLRQ IRU PRUH GHWDLOV

*HQHUDO '"HYLFH 6HWXS

&KLSVHW EDVHG WHVW PRGH VRIWZDUH LV K®®\GYD U HHS HSRHREGIH PBVQ B (DG \
RSHUDWLQJ SDUDPHWHUV HVWDEOLVKHG R W RXWWP E 8 RL BRI \W 5 SRORIW OB
SURGXFWLRQ XQLWV LQFOXGLQJ RXWSKWWSLRIZINUDD@KEY R'W ¥ H D P55 O3 H IUH B UJFDDL
7KH WHVW TUHTXHQRLHWS RIQIBEWVEF RBYQ BOLIHMH GXHHLQHG IRU 685 HRUWNV G F KIVF
VZLWFKHG GLYHUVLW\ VKRXOG EH PHDVXWMHGNAMVQK RQOD RVQIF H G W bl IQ@MID HVE
DFFRUGLQJ WR D |LPHGS RGROGAXID DB WRHQ 7 KMWHILRQH VGKIRVX DU EOHO XR/HHIBY MRU H P H Q W

81,, DQG 8 1,, %
JRU GHYLFHV WKDW RSHUDWH LQ RQO\$SREIHQBN WWHKH QRUPDQ®\8UIHT X LU H (
2)'0 FRQILIJXUDWLRQV DUH DSSOLHG )RWKHYLFHED®WE D WK \RISHIUBDAKH VO PE
DQWHQQD V 6%$5 WHVW UHGXFWLRQ LVROGBWHUPL QHGN R FFRWSHEW WR WK
DQG PD[LPXP RXWSXW SRZHU VSHFLILHG RRHGXWRI®XBPWHRRSXQLWE LTKIH
H[SRVXUH FRQILIXUB®WHRRHDREU ERBR KRMVSRW PRGH H

‘KHQ WKH VDPH PD[LPREPHRXWSXSHFLILHGE | Kb BRWESEPODVXUHPHQW LQ
E\ DSSO\LQJ WKH 2)' 0HBEQWMT XLl WKH KBSEHRW DHSRUW@EF® @ I'LJIX UDWLRBS$
LV QRW UHTXLUHG IIFRRW SVKDW EARIG L J PRIBWMLRQG H[SRVXUH FRQGLWLRQ
EDQG LV WHVWHG LQGHSHQGHQWO\ IRU 6%$5

'KHQ GLIIHUHQW P DM LPR@PH R XIWSWKS HF L @\H GE HRIU QV&$5 BPIHD VX UHPHQW LQ W
KLIJIKHU VSHFLILHG PD[LPXP RXWSXW SRZHRU AWKKHKWHVHYHRGUERSR GINGUIVBA
UDWLR Rl ORZHU \MB RDJKPXPVEXWISIXW WR RHELD RGN WHKH @ MK B $B WXV
6$5 LV QRW UHTXLUHG IRU WKH EDQG ZLW K Q@ RZHDW PVDHIRRK PRARQKWM S BIR :
EDQG LV WHVWHG LQGHSHQGHQWO\ IRU 6$5

G

81, BQG 8 1,,
7KH IUHTXHQF\ UDQJH FRYHUHG E\ 8 1,, & DQ#G 8 1*#] LYKLFRE+JHTXLUHV D
DW OHDVW WZR 6$9 BQ R BH TRCHIQLE UDRN 68/8 VP WR VK XIFHPRIDW V
‘KHQ 7HUPLQDO 'RSSOHU :HDWKHU 5DGHU WK FUBQWHORWRRQ DSSOLHVWV+
EDQG PXVW EH GLVDDEDH PIHFK DFEWBW D QIGQGR K M PHHIXW SIBHQW FHUWLILFD'
8QOHVV EDQG JDS FKDQQHOV DUH SHUPD®R QW03 HALHD ERW GV KEH\EHP KK/DVQ B i
FKDQQHOV DUH GLVDEOHG HDFK EDQG LYQWHWR HGKH QCRISPDGH\Q W BT XI
PHDVXUHPHQWY DQGRSUREHTRBEQEE SRWQWY UHTXLUHPHQW

G

, QLWLDO 7THVW 3RVLWLRQ 3URFHGXUH
JRU H[SRVXUH FRQGLWLRQV ZLWK P X OD\QLG\DHHWWRHS/MU BW Y QW LGRHIW W RFW KDHV |
PRGH RU 803& PLQL WDEOHW SURFHGXBEQ ERU DLSEOUDD BAHVQN  BRAHL WV
GHWHUPLQHG E\ WKH '66 6 QeWRFHG XWHV \RBR Q | VIPOUDW DRI® PHDVXUHG IRU
H[SRVXUH FRQGLWLRQ@ LRKH ZW WKWV SR VB WHG VIHB W BBS5RY XVHG DV WKH
'KHQ UHSRUWHG 6$5 IRU WKH LQLWLD@RWHVGL\8RRQWORQHMWLQJ [RNI WKH
UHTXLUHG 2WKHUZDLO/XD WSS LDWHWKH VXEN BT X666 VB KV LIRHL R@ SFOUUWLDGWE $5 U

NJ RU DOO WHVW SRVLWLRQ DUH PHDVXUHG
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*+] 6$BHVW S5HTXLUHPHQWYV

6$5 LV PHDVXUHG IRU E *¢66 XVLQJ HLWKHWDSRVHWLWRQ RU ZKHQ DSSOL
SRVLWLRQ SURFHGXUWLR®5LW HWAW HH B8 WIRHW KIH- FROGR RLIQ J

"KHQ WKH UHSRUWKIGIEBY\RIPMBONXUHG PBRZPHKP RO IRU WKH H[SR
LV ' NJ QR IXUWWHQJ6B8 WHTXLUHGGE RQ® WKDEV' H{]SRVXUH FRQILJXUL
‘KHQ WKH UHSRUWHG 6%$5 LV ! ©NJ V6 SB[ SR VX HX E B RVEL DU BWIHKLRGH [ W
PHDVXUHG RXWSXW SRZHU FKDQQHO :KHQ NUQ\68 5 SRUWHIK I6$H A VYRIU Wk
LH DOO HKOIQUOWHVWLQJ

*+] J Q 2)'0 DUH DGGLWLRQDOO\ K XQ XIOMMNG URS RBBW HE W$5 IRU
WKH UDWLR RI WKH 2)'0 WR '666 VSHFLILHG PDJINPIXP KRXWEXWLYRZHUXILYH
PRGHV LQ *+] EDQG WKH ,QLWLDO 7MWK RRQGLEKURWDRZHB&RFHGXUH

2)'0 7TUDQVPLVVLRQGOREH7TBIVW &KDQQHO 6HOHFWLRQ

JRU WKH *+] DQG *ZKHEDQ\GWH VDPH PD[LARZHRXWIXWSISFLILHG IRU P
WUDQVPLVVLRQ PRGH FRQILJXUDWLRQVWBGDEDGG X A RF \L FTREE RXKIIB EIRG! LD
ZLWK WKH ODUJHVW FKDQQHO EDQGZLGWRZH\REZ HW/DW R UTHVHP RIGKQ DWKLER B
RI D FKDQQHO LV WKH VDPH IRU HTXLYROH@DPSOHW FRQIRIJXYBWLRQY RIR

Q ZLWK WKH VDPH FKDQQHO EDQGZL®WW KHWR G XWXMWQARDHDQRUGEBWD UD
WKHQ Q RU J WKHQ Q LV XVHG |RKH Q$ W IPH IP\D UPIRPH RWWSXW S
VDPH IRU PXOWLSOH WHVW FKDQQHOW RUWKXGGLWERRWD®L SR AMR \F K B VGHIIDE
LV PHDVXUHG XVLQJ WKH FKDQQHO FORMHFAW EIR) & KR ALIG G € BID RIHW KED QU
PXOWLSOH FKDQQHOPDFILRWKKP \R KM §POW HS R ZHUX aI$6G XV IPHJ) WKH KLJKHU QXPE

, QLWLDO 7HVW &RQILIXUDWLRQ 3URFHGXUH

JRU 2)'0 LQ ERWK DQG *+] EDQGV DWLRQ WYD®HWHVUWLORGILRYUHDFK
DJJUHJDWHG EDQG DFFRUGLQJ WR WKHJWHDW VPR M\PLXRPQ RAXR\GSHK & L 8VRKZ MAK H
PHDVXUHPHQWYV :KHQ WXMH RNXDPSIXRMD WPV SWEISIQH @ )'RUNRMXO®RVPLVVLRQ PRGEH
D IUHTXHQF\ EDQG RU DJJUHJDWHG EDQG BRRILYXBEDNARQHG XZVIMKI WK
EDQGZLGWK ORZHVW RUGHU PRGXODW KO QIH®G RO RIZ K W (GIDGADP ILNDWL IR Q 7 R
DYHUDJH 5) R)GXS YW G BB® Z KW Z 100 OV EBLOWWUIDIWL RQ Q |

6XEVHTXHQWRHVXWUOWLRQ 3URFHGXUHYV

JRU 2)'0 FRQILIXUDWLRQVY LQ HDFK ITUHTXHEDRQ GEDE$G DY GH YD OX B WDHAGH C
FRQILIXUDWLRQ XVLQJ WKH IL[HG WBRWLSRWRIOVERRFRIG XNWKH ZRHQ LIDIOS W/LH
UHSRUWHG 6%$5 IRU MR LLIXIWWVDMDLAR @/ HYGM WY W HRG B\AKW K/ XEVHTXHQW WHVW
FRQILIXUDWLRQ VSHFLILHG PD[LPXP RXWBG®/LWRRRDOA WSS WHWNLQ@IRIRU
FRQILIXUDWLRQV LV UHTXLUHG
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5) &218&7( 32:(56

*60&RQGXEBWRIZHUV

OD[LPXP W $YHU2XWSXWH G%P
9RLF *356('*( 'DWLC*06. ('*( 'DWL 36.
%DQG &KDQC *60 *356 *356 *35 *356 ('*( (‘*( ('*( ('*(
&6 7; 7; 7, 7; 7; 7; 7 ; 7;
6 OR 60R 60 R\ 6CV 60R 60R\ 60R\ 60R\ 6 RW
*60
*60
&DOFWMG OD[IP )UDPH WJHG 2XW3R ZIHG %
9RLF *356('*( 'DWLC*06. ('*( 'DWL 36.
%DQG &KDQC *60 *356 *356 *35 *356 ('*( (‘*( ('*( (‘*(
&6 7; 7; 7, 7; 7; 7; 7 ; 7;
6 OR 60R 60R 6 CV 60R 60R\ 60R\ 60R\ 6 RW
*60
*60
*60 JUDPH
*60 $YJ 7DUJ HwWV
7DEOH BPREHU ZDWHRKMHG E\ &
1RWH

% RW KWE X YH U D3 HFED O F X O D Wi GIHIBUSR Z HiU L @F O XIBHRH D YHB UDRIZ H U FZDO F X QROPV W& H
PHDVGEKXUVW B &HSFOZHE GERH U WIV@RW KSRWRUVLIQMHD Q GX 6 IMYBE XWOIH RYHUJ VR WN
7KH FRXEDVHBHIDFHUBIWS XW BRZHY DO XPWH @ O/ ORW KIRW LIRIXWR @ KLHI X UZDLWIKR W K
KLJKHUWHW [YHD P BH GXR XSRRZ H UH Y D@ X DWKHRGV VSR W K6$6Q WERH. PXPPHI DY HUBREZE UV
DUH HOOHLQW DZRJRVUVPWRN VOLWKE® WERHIKRDWLRRHZERPEM QR IVYRWY ZBGS/ WHVW
*356 6. RXWSRZWUV PHONXUHKGEFRGWQIPUFKHWWLR6 RR® ERVH §WIDRXICROBW RD V &
FRQILGXWR PHHD V385 RSKW SRZHWXUHPBQWV6$5HWRXUMK. *PRGXGDVWILRVKIDOVL2RU
,QYHVMRQ DD ZQVWR DW &66 VHW\8RQQR W DKD YIHP SRQFWK H ROKWWSHXOAGRWD MR RHQ* 8 § 6W K
PRGHV

('*( 36. RXWSRXWUV PHDNXUHKG) ZEWRKY WDVH YWDLWXB®BWRERGWXHPH ZDNG WR
PHDVXMH RXWSKWVSIRU VEQFH WOLYW VR G RDY WHRRWLEB 0ERGLQJPWHFEHO OHH @8X U
PRG X OD WWRK MW EREQ 0&KDMWH Y 1@ \S WKG B.F AR G X GYDG/RL R R WDIKQD Y IHS DR WWRSQXW SR ZH

*356 0XOWIOWDO/R/W F F/D [8 S OVOR\W V

(" *( OXOWLOMDWRW F F/D[8'S OVIRW V
'70 OXOWLVWRW $0D

JLIXUH 3RZHU 0HWHXHQWS 6HW X

75) 9

3 URKERES\ WQMHWMYV XH BHISWHIW Z WK RSWURYDO DOHV 3


































































































































































































































































































