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(QWHUSULVH 31
D:HE 3HUVSHFW

'‘DPLHQ &DVVRX
BW«SKDQH 'XFDVVH
IXF)DEUHVVH
-RKDQ )DEU\
6YHQ 9DQ &DHNHQEHUJK}

1RYHPEHU , ..f,”
FRPPIEWG



&RS\ULJKW E\'DPLHQ &DVVRX 6WpSKDQH 'XFDVVH /XF)LC
6YHQ 9DQ &DHNHQEHUJKH

7TKHFRQWHQWV RIWKLVY ERRNDUH SURWHFWHG XQGHU WKH
6KDUHS$SOLNH 8QSRUWHG OLFHQVH

<RXDOUHH

FWRKDUWMR FRS\ GLVWULEXWHDQG WUDQVPLW WKH ZRUN
FWRHPLWR DGDSW WKH ZRUN

8QGHU WKHIROORZLQJFRQGLWLRQV

SWWULEXRARRVWDWWULEXWHWKHZRUNLQWKHPDQQHU V.
OLFHQVRU EXWQRWLQDQ\ZD\WKDW VXJIHVWYVY WKDW W
WKH ZRUN

6KDUH $QOILRK DOWHU WUDQVIRUP RUEXLOG XSRQ WKLV ZR
UHVXOWLQJZRUNRQO\XQGHU WKHVDPH VLPLODURUDF

JRUDQ\VUHXVHRUGLVWULEXWLRQ \RXPXVWPDNHFOHDU W
ZRUN 7KHEHVW ZD\WR GRWKLVLVZLWKDOLQNWR WKLV ZHE
IUUQ DSFBUJWFDPNNPOT PSH MIJDFOTFT CZ TB

$Q\RIWKHDERYHFRQGLWLRQVFDQEHZDLYHGLI\RXJHW St
KROGHU 1RWKLQJLQ WKLVOLFHQVHLPSDLUV RUUHVWULFW

<RXUIDLUGHDOLQJDQG RWKHU ULJKWV DUHLQ QR ZD\DIIHFW
UHDGDEOH VXPPDU\RIWKH/HJDO &RGH WKHIXOO OLFHQVH
IlUUQ DSFBUJWFDPNNPOT PSH MJDFOTFT CZ TB MFHBMD

[g] BXEOLVKHG EA\6TXDUH %UDFNHW $VVRFLDWHY 6ZLW]HUC
IlUUQ TRVBSFCSBDLFUBTTPDJBUFT PSH

;6% 21 [[ [L[ [0 CCC COCC CCCL
JLUVW (GLWLRQ 'HFHPEHU

%RRN OD\RXWDQG W\SRJUOBEFMEPUBERD\WKRHLHQ 3BROOHW
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SERXW WKLV

(QWHUSULVAVXKDWRLUG YROXPH R WCH\RHU I{ FD/P $RGIO
DQBHSLOWRWKRYRUV HQWHUSULVHOLEUDULHV DQG
SDUWLFXODU WKRVH XVHIXOIRUGRLQJZHE GHYHORSP

7KHERRNLV VWUXFWXUHGLQILYH SDUWV
7KHILUVWBONWDERXW VLPSOH ZHE DSSOLFDWLRQV \
ZHEDSSOLFDWLRQLQ FKDSWHU RQ 7HDSRW DQG WKHC
FRPSOHWH ZHE DSSOLFDWLRQ LQ FKDSWHU
3DUW WZR Rl @/HBIGERRINVK +773 VXSSRUW LQ 3KDUR WD
WHU HQFRGLQJLQ FKDSWHU DERXW XVLQJ3KDURDYV
DQG VHUYHU LQ FKDSWHU DQGDERXW XVLQJ:HEG6RF
,Q WKH WK ZBIGGIYBEWVY WKH KDQGOLQJRIGDWD IRU WK
ZHWUHDW GDWD WKDW LVLQ WKHIRUP RIFRPPD VHSD
6HFRQGO\DQG WKLUGO\ ZHWUHDW -621 LQ FKDSWF
WHUSDUW 6721 LQ FKDSWHU )RXUWKO\ VHULDOL]D
REMHFW JUDSKV ZLWK )XHO LV WUHDWHG LQ FKDSWHU
SHUVLVWHQFH IUDPHZRUNDQG SHUVLVWLQJWR ORQJR
3DUW IRXU R @HKBIGERRINW K WKH SUHVHQWDWLRQ OD\H L
KRZWR XVHOXVWDFKHWHPSODWHV LQ 3KDUR DQG FKD
PDWLFJHQHUDWLRQRI &66 ILOHV 7KHGRFXPHQWDWL
ZULWWHQ LQ3LOODU ZKLFKLV SUHVHQWHGLQ FKDSW
IURP WKHDSSOLFDWLRQ ZLWK $UWHIDFW LV VKRZQ LQ |
7KHILIWK SDUW GHD RN ERRK GHSOR\LQJ WKH ZHE DS S
H[SODLQHGLQ FKDSWHU WKDW WDONV QRW RQO\DE
DSSOLFDWLRQ EXWDOVRRWKHULPSRUWDQW WRSLFV

7KLVERRNLVDFROOHFWHYHMGRWNR UV KDYH FXUDWHGDQG U
IROORZLQJFKDSWHUV IURP EORJSRVWV DQG WXWRULD
LVWKHFRPSOHWHOLVWRIFRQWULEXWRUV WR WKH ER

20LYLHU $XYHUBWRWSKDQH 'XFDUBH/HVNH

6YHQ 9DQ &DHNHREHIEKMVVH (VWHEDQ/RUHQ]DQR
'DPLHQ &DVVRX-RKDQ )DEU\ $WWLOD ODJ\DU
*DEULHO &RWHOQULO )HUOLFR VO DHQBKRTXKMHMUWLQH] 3H
&KULVWRSKH 'HPRUEMUW +DUWODPLHQ 3ROOHW
ODUWtQ 'LDV *XLOODXPH/DUFKHYrTXH
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&RQWHQWYV

- 6LPSOH:HEDSSOLFDWLRQV

7THDSRW
$WWLOD 0DJ\DU ZLWK -RKDQ )DEU\

*HWWLQJ6WDUWHG
$5(67 HHDPSOH VKRZLQJVRPH &58' RSHUDWLRQV
t 5RXWH

$ 7UDQVIRUPLQJRXWSXW IURP DFWLRQV
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§ 6HUYLQJVWDWLF 40HV
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'"H4QLQJ D SURMHFW FRQ4JXUDWLRQ
5XQQLQJDUHDO FORXG VHUYHU

nn

., '"HSOR\LQJIRU SURGXFWLRQ

,f +DYHIXQ H{WHQGLQJ WKLV :HE DSS

~ BROXWLRQ SDUW, QHZPHWKRGV

,% B6ROXWLRQ SDUW .. FKDQJHG PHWKRGV

,5 6ROXWLRQ SDUW Tt XSGDWHG FRQ4JXUDWLRQ
< &RQFOXVLRQ

,E /LVWLQJ
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6YHQ 9DQ &DHNHQEHUJKH ZLWK /XF)DEUHVVH DQG -RKDQ )DEU\
%o,

<

~ &RQFOXVLRQ .

t, +773DQG =LQF
t ... '"RLQIJDVLPSOHUHTXHVW %o ...

tt +7736XFFHVV" %o %o

t+ 'HDOLQJZLWK QHWZRUNLQJUHDOLW\ %o S

t~ %XLOGLQJS85/V %o <

t % 6XEPLWWLQJ+70/IRUPV %o (E

S %DVLF$XWKHQWLFDWLRQ &RRNLHV DQG VHVVLRQVS,

t <« 387 3267 '(/(7(DQG RWKHU +773 PHWKRGV S.

t E5HXVLQJ1HWZRUN &RQQHFWLRQV 5HGLUHFW)ROORBL¢QJ DQG &K
t .,f &RQWHQW W\SHV PLPH W\SHVDQG WKHDFFHSW KH®GHU

t,, +HDGHUV S %o

t,... (QWLWLHYV &RQWHQW5HDGHUV DQG :ULWHUV SS

t ,1 'RZQORDGLQJ 8SORDGLQJDQG6LJQDOOLQJ SURJUS®&V 7
t ,f &OLHQW 2SWLRQV 3ROLFLHVDQG 3UR[LHV <f

T

" =LQF +773 7KH VHUYHU VLGH ot
6YHQ 9DQ &DHNHQEHUJKH ZLWK /XF )DEUHVVH DQG -RKDQ )DEU\

", 5XQQLQJDVLPSOH+773VHUYHU <t
" ... 6HUYHU GHOHJDWH WHVWLQJDQG GHEXJJLQJ -
"t 6HUYHUDXWKHQWLFDWRU < %o
"t /RJJILQI <S
""" 6HUYHU YDULDQWV DQG OLIH F\FOH <<
" % 6WDWLF 40HVHUYHU <E
" S 'LVSDWFKLQJ Ef
E ...

"¢« &KDUDFWHU HQFRGLQJ
“E® 5HVRXUFH SURWHFWLRQ OLPLWV FRQWHQW DQG WEDQVIHU HQ

"~ ,f 6HDVLGHDGDSWRU E t
- 6FULSWLQJDS5(67 :HEG6HUYLFH ZLWK =LQF Et

~ ... &RQFOXVLRQ EE
% HEB6RFNHWYV Wf
6YHQ 9DQ &DHNHQEHUJKH ZLWK /XF)DEUHVVH
% , $Q —~QWURGXFWLRQ WR :HE6RFNHWYV o f
% .. 7KH:HE6RFNHW 3URWRFRO o f o
% t 6RXUFH &RGH of o
% t 8VLQJ&OLHQW 6LGH HE6RFNHWYV ST

LY



&RQWHQWYV

% ~ 8VLQJGB6HUYHUG6LGH :HE6RFNHWYV Jft
% % %XLOGLQJD3KDURGWDWLVWLFV :HE 3DJH . f %o
% S %XLOGLQJD :HE &KDW LS
% < $4XLFN7RXURI=LQF :HE6RFNHW —-PSOHPHQWDWLR,Q «
% E /LYH'HPR WSf<
o ,f &RQFOXVLRQ Jfe
——— 'DWD

S +DQGOLQJ&69ZLWK 1HR&69
6YHQ 9DQ &DHNHQEHUJKH ZLWK 'DPLHQ &DVVRX DQG 6W«SKDQH 'XFDVV

§, 1HR&69 -
§ .. *HQHULFORGH ot
§t &XVWRPL]LQJ1HR&69:ULWHU an T
§t+ &XVWRPL]LQJ1HR&695HDGHU .
§ "~ &RQFOXVLRQ oS
< -621 o E
6YHQ 9DQ &DHNHQEHUJKH ZLWK 'DPLHQ &DVVRX DQG 6W«SKDQH 'XFDV\
<, $QLQWURGXFWLRQ WR -621 oo @E
< .. 1HR-621 weoo f
<t BULPLWLYHYV e f

<+ *HQHULF ORGH -
<" 6FKHPDVDQGODSSLQJV R
< % (PLWWLQJQXOO YDOXHV B
<35 &RQFOXVLRQ -

& 6721 D6PDOOWDON2EMHFW 1IRWDWLRQ
6YHQ 9DQ &DHNHQEHUJKH ZLWK 6W«SKDQH 'XFDVVH DQG - RKDQ)DEU\

E , - QWURGXFWLRQ o
(E .. +RZ9DOXHV DUH (QFRGHG , o E
E t &XVWRP 5HSUHVHQWDWLRQV RI2EMHFWYV 2T
E t 8VDJH .17
E "~ +DQGOLQJ&5 /)LQVLGHBWULQJV .1
E % &RQFOXVLRQ 2T
E S $SSHQGL[ %1) 2T
.f BHULDOL]LQJ&RPSOH[2EMHFWYV ZLWK )XHO Wi
ODUW ™ Q 'LDV 6W«SKDQH 'XFDVVH ODULDQRODUWLQH]3HFNDQGODI[/H
.f . *HQHUDO -QIRUPDWLRQ o F
. f *HWWLQJ6WDUWHG Lt
.,f T ODQDJLQJ*OREDOV » T %o
.f T &XVWRPL]LQJWKH *UDSK 2F¢
.f > (UURUV )
.f % 2EMHFW OLJUDWLRQ 21
.f S )XHO)RUPDW OLJUDWLRQ .t



&RQWHQWYV

.f ¢ %XLOW LQ +HDGHU 6XSSRUW .
.f E &RQFOXVLRQ %
ny 3HUVLVWLQJ2EMHFWYV ZLWK 9R\DJH 8
-RKDQ )DEU\DQG (VWHEDQ /RUHQ]DQR ZLWK 'DPLHQ &DVVRX DQG 1RUE
ww o BHWXS Y
. 6WRULQJ REMHFWV Y% f
.+t (QKDQFLQJG6WRUDJH %ot
.» t 4XHU\LQJLQ 9R\DJH %o <
.w © &UHDWLQJDQG UHPRYLQJLQGH[HV &t
wn % &RQFOXVLRQ &1

-9 3UHVHQWDWLRQ

... OXVWDFKH7HPSODWHV IRU 3KDUR LSE
6W«SKDQH 'XFDVVHDQG 1RUEHUW +DUWO ZLWK -RKDQ )DEU\
wer w *HWWLQJVWDUWHG LSE
. 7DJV DV 9DULDEOHV < f
... T BHFWLRQV L
... T 3DUWLDO WHPSODWHYV L
,.. ” OLVFHOODQHRXYV <8
e % 7HPSODWHVY PDGH HDV\ <8
,f &DVFDGLQJ6W\OH6KHHWYVY ZLWK 5HQRLU6W L E
*DEULHO &RWHOOL ZLWK 'DPLHQ &DVVRX
.t ., *HWWLQJVWDUWHG L E
.1 "H4QLQJ WKH UXOHV LEf
,f t '"H4QLQJWKH VHOHFWRUYV ,EE
., -PSRUWDQW 5XOHV o f
.t~ OHGLD 4XHULHV oo [ %o
.t % 9HQGRU VSHFL4F HIWHQVLRQV o fe

., S - QWHUDFWLRQ ZLWK RWKHU IUDPHZRUNV DQG OLEUBELHYV

. 'RFXPHQWLQJ\RXU3URMHFW ZLWK 3LOODU e
'DPLHQ &DVVRX DQG &\ULO )HUOLFRW '"HOEHFTXH

,f ., —-QWURGXFWLRQ -
.1 "PLQXWHV WXWRULDO ot
1t :ULWLQJ3LOODU GRFXPHQWYV —
,ft :ULWHDSUHVHQWDWLRQ ... ¢
,f " &RQ4JXULQJ\RXURXWSXW .. &
,f % 7HPSODWLQJ E
,f S &RPPDQG OLQHLQWHUIDFH Lt
,f < 3LOODUIURP 3KDUR ot

YL



&RQWHQWYV

. *HQHUDWH 3') GRFXPHQWV ZLWK $UWHIDFW ..
20LYLHU $XYHUORWDQG *XLOODXPH /DUFKHY-TXH ZLWK -RKDQ )DEU\

," . 2YHUYLHZRI$SUWHIDFW Lt
. . *HWWLQJVWDUWHGLQ ,f PLQXWHYV .18
," T 'REXPHQW 'H4QLWLRQ Lt E
., f 3DJHV IRUPDWV DQGPRGHOV ot
.~ " (OHPHQWYV it
," % B6WVOHVKHHWV IRUQHZELHV O
,” 8 &UHDWH\RXURZQ3') FRPSRVLWH HOHPHQWYV L

.S

"~ < &RQFOXVLRQ

9 'HSOR\PHQW

'"HSOR\LQJ D 3KDUR ZHE DSSOLFDWLRQ LQ SURGXFWLR®,
&KULVWRSKH 'HPDUH\

L% , ‘KHUHWRKRVW\RXUDSSOLFDWLRQ"
L% .. 'KLFK2SHUDWLQJG6\WVWHP"

L% T %XLOG\RXULPDJH

,% * 5XQ\RXU$SSOLFDWLRQ

L% ~ %DFNXS

L% % ORQLWRULQJ

» %0

... %0,
oo %o ...
.%o ...
e %o T
v %o 3
. %O i






3DUW -

6LPSOH HEDSSOLFDWLRC
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fTHDSRW

$WWLOD ODJ\DU ZLWK -RKDQ )DE

"HEHIJLQ WKHERRNLQ WKLV ILUVW FKDSWHU E\VKRZLQ.
FDQEHZULWWHQ XVLQIJMXVWDIHZOLQHV RIFRGH ,Q
WUHDW WKHFRQVWUXFWLRQRIZHEDSSOLFDWLRQV PR
IXQGDPHQWDOV RIZHEDSSOLFDWLRQ EXLOGLQJ %XV
ZKLFKLV SRVVLEOHWKDQNV WR 7HDSRW i

7HDSRWLADERE IUDPHZRUN RQ WRS RIWKH =LQF +773 ZHE
LQ &KDSWHU =LQF 6HUYHU ,WIRFXVHV RQVLPSOLFLW
VPDOO DURXQG OLQHVRIFRGH QRWFRXQWLQJXQ
E\$SWWLOD ODJ\DUDQG WKLV FKDSWHU LV KHDYLO\LQ\
PHQWDWLRQ

*HWWLQJ 6WDUWHG
TRIHWVWDUWHG H[HFXWHWKHIROORZLQJFRGHVQLS
YHUVLRQ RI7HDSRW

(PGFS JU
TNBMMUBMLIVC6TFS /[FSPGMBH/ QSPKFDU /5FBQPU/ DPC
MPBE4UBCMF

WLVVWUDLIJKWIRUZDUG WR ODXQFK 7HDSRWDQGDGG
5FBQPU PO
(&5 |/ XFMDPNF/ /)FMMP 8PSME / TUBSU

2SHQLQJ D EUIRAMHU RRDBMIPTU  URMVAMDNPWEQ WKH IRC
LQJ


http://localhost:1701/welcome

7THDSRW

‘@06 localhost:1701/welcome r;,
<> | D] + | localhost: 1701 ¢ cade @»

Hello World!

JLIXUH *R WR WKH 7HDSRW FBHORRPHMBPVDOBMIP T U XFMDPN

'L -HUHQFHVY EHWZHHQ 7THDSRWDQG RWKHU ZHE IUDPHZ

7HDSRW LV QRWD VLQJOHWRQDQG GRHVQ-WKROGDQ
PXOWLSOH 7HDSRW VHUYHUV LQVLGH WKH VDPH LPDJH
IURP HDFK RWKHU

7T KHUHDUH QR WKUHDG ORFDOV RUG\QDPLFDOO\V
(YHU\WWKLQJLVH[SOLFLW

$+ WGRHVQ-WUHO\RQDQQRWDWLRQV RUSUDJPDV
JUDPPDWLFDOO\

F WGRHVQ-WLQVWDQWLDWHREMHFWY H J pZHEF
KRRN KWWSHYHQWYVY WRH[LVWLQJREMHFWY DQGP
UHTXLUHG

..$5(67H[DPSOH VKRZLQJVRPH &58' RSHUDWL

%YHIRUHIJHWWLQJLQWR WKHGHWDLOV RI7THDSRW +HU
LQJERRNV LWKWKHIROORZLQJFRGH ZHFDQ OLVW EI
ERRN

] CPPLT UFBQPU ]

CPPLT %JDUJPOBSZ OFX

UFBQPU G5FBQPU DPOGJHVSF \ EFGBVMUOVUQVU KTPO
EFCVH.PEF USVF ~


http://localhost:1701/welcome

, T 5RXWH

UFBQPU
(&5 |/ CPPLT/ CPPLT
165 / CPPLT JE/ < SFR]]CPPL ]

CPPL \/IBVUIPS/ SFR BU BVUIPS
ITUJUMEF/ SFR BU UJUMF »" BT%JDUJPOBSZ
CPPLT BU SFR BU JE QVU CPPL >
%&-&5& |/ CPPLT JE / < SFR ] CPPLT SENPWF,FZ SFR E
FYDFQUJPO ,FZ/PU'PVOE S5FB3FTQPOTF OPU'PVOE CPEZ
CPPL/
TUBSU

1RZ\RXFDQ FUHDWHDERRNZLWK =1&0LHQW RU\RXU Z

;O8MIFOU OFX
VSM /IUUQ MPDBMIPTU CPPLT /
GPSN"U /BVUIPS/ QVU /4RVBSF#SBDLFU"TTPDJBUFT/
GPSN"U /UJUMF/ QVU /1IBSP 'PS 5IF &OUFSQSJTF/ QVU

<RXFDQDOVR OLVW WKHGRQPBBWNPXULRUDPPLT
PRUHFRPSOHWHH[DPSOH VWXG\WKH -7HDSRW /LEUD!I
1RZWKDW\RX JHW WKHJHQHUDO IHHO RI 7THDSRW OHW

SRXWH :
7TKHPRVWLPSRUWDQW FRQFHSW RI7HDSRW LV WKH 5R
GHILQLWLRQVLVDVIROORZV

.FUIPE /VSM QBUUFSO QBSBN / "DUJPO

$ URXWHKDV WKUHH SDUWYV

$DQ +773 PHYRKRIGI 5656 &-&F&" % 3" $&0// & $061
5¥0/4"5$)

$tDQ 85/ SDWWHURTEST OBMWEP CBBUDUHJXODU
H[SUHVVLRQ

ItDQDFWLRQ DEORFN PHVVDJHVHQGRUDQ\REMHF

+HUHLVDQRWKHU H[DPSOH

SFBQPU PO
(&5 [/ 13/ /[ #POKPVS /
(&5 /13 VTFES / < SFR ] /)FMMP / SFR BU VTFS >
(&5 [/ TBZ 13 |/ A4FOE NFTTBHF HSFFU UP HSFFUFS T

$ZLOGFDUG FKDUWDIFKQWMKIH ODVW URXWH PDWFKHV WR
PHQW $ZLOGFDUG WHUPLQDWHG SDWWHUQRNF D/JUHHG
PDWFKHGEMWR CBQIGGPP CBSVCBR/


http://localhost:1701/books

7THDSRW

7KHVHFRQG URXWH VKRZV WKDW WKH DFWLRQ EORFN
UHTXHVW 7KHWKLUG URXWHLVDQH[DPS@A®HAD PHV)\
FODVV 7KHVHOHFWRURIWKHPHVVDJHFDQ WDNH PDJL
EHLQVWDOFBYFRIEODESB3IFTQPOTF

WLVDOVR SRVVLEOHWR XVHWKH=LQF FOLHQW VHH &
WKHVHUYHU 7KHH[DPSOHEHORZLOOXVWUDWHYV WKt
GLVFXVV QH[W

;O&BTZ HFU /IUUQ MPDBMIPTU I1J VTFS / FOUJUZ TUSJ
O)FMMP VTFS O

SDUDPHWHUV LQ 85/V

7KH 85/ SDWWHUQ PD\FRQWDLQ QYDPHSESRDUHD PHVRN BV
YDOXHVDUHDFFHVVLEOHYLDWKHUHTXHVWREMHFW
;O3FRVAWK VRPHH[WUD PHWKRGYV

4XHU\SDUDPHWHUV DQG )RUP SDUDPHWHUYV FDQ EH DF
SDWK SDUDSFHRNVBIW Y QBSBRNHABNRW FDQ SHUIRUP FRQYH
SDUDPHWHUV WR D QXPEHU IRUH[DPSOHDVIROORZV

5FBQPU PO
(&5 [/ VTFS JE *T*OUFHFS / < SFR ]
VTFST GJOE#Z*E SFR BU JE > -
PVUQVU TUPO TUBSU

I*T*OUFMHPWFKHY GLJLWYV QHJDWLYHRU SRVLWLYH
YDOXHWRDQ , QWHJHU

F*T/VNCESVNFKHVDQ\LQWHJIJHU RUIORDWLQJ SRLQW
WKHYDOXHWRDI1XPEHU

6HH DO VR ADKHBGS /VNEODVVHV IRULQIRUPDWLRQ DEF
LQJXVHU GHILQHG FRQYHUVLRQV

8VLQJUHJIXODU H[SUHVVLRQV

,QVWHDRRBXUURXQGHG QDPHG SDUDPHWHUV WKH U}
FRQWDLQ VXEH[SUHVVLRQV EHWZHHQ SDUHQWKHVHV
WKHUHTXHVW REMHFW

7TKHIROORZLQJH[DPSOH P DFBEXORZHG\E\WZR GLIJLWYV

5FBQPU PO
(&5 /13 <B [> =E=E / BT3FHFY < SFR ] /)FMMP / SFR B
TUBSU

;O&BTZ HFU /IUUQ MPDBMIPTU I1J VTFS / FOUJUZ TUS
O)FMMP VTFS O



» ¥ 7TUDQVIRUPLQJRXWSXW IURP DFWLRQV

;O0&BTZ HFU /IUUQ MPDBMIPTU I1J VTFS/
OPU GPVOE

+RZDUHURXWHYV PDWFKHG"

7TKHURXWHV DUHPDWFKHG LQWKHRUGHU LQ ZKLFK WK

7TKHILUVWURXWH WKDW PDWFKHV WKH UHTXHVW PHWK
F, IDURXWHPDWFKHV EXWLWUHWXUQV D HUURU °
1, IQRURXWHPDWFKHY WKHHUURU LVUHWXUQHG

F,IDURXWHZDVLQYRNHG LWV UHWXUQYDOXHZLO
UHVSRQVH HJ LIDVWULQJLVUHWXUQHGLWZLOO
ZLWKWKYH IBRIWHQW WI\SH

F,IDURXWHUBIMWTOQPOEWUDQVIRUPDWLRQ ZLOO EH ¢

. IDURXWHKDVDUHVSRQVHWUDQVIRUPHU GHILQH
WUDQVIRUPDWLRQ ZLOO EHSHUIRUPHG

$SERUWLQJ

$BCPSAHVVDIHVHQW WR WKH UHTXHVW REMHFW LPPHG
VLIQDOLQJDQH[FHSWLRQ ZLWKLQD URXWH )RUH[DP

SFBQPU PO
(&5 [ TFDVSF / < SFR ] SFR BCPSU 5FB3FTQPOTF VOB
(&5 / VOBVUIPSJ[FE/ < SFR ] SFR BCPSU /HP BXBZ/ > T

» T 7TUDQVIRUPLQJRXWSXW IURP DFWLRQV

7TKHGHIDXOWRXWSXWIRU7HDSRW LV +70/ WKHRXWS)>
DVDVWULQIJDQG WKHFRQWHQW W\SHRYWHKBNMO/ UH)\
7TKHRXWSXWRIDQDFWLRQPD\DFWXDOO\XQGHUJR D
E\DUHVSRQVHWUDQVIRUPHU 5HVSRQVH7UDQVIRUP
VSRQVLELOLW\A\IRUFRQVWUXFWLQJWKHRXWIRLQJ +7
FODU¥FTQPORAHAODULI\ +773 UHTXHVWY WDNH WKHIRO
7THDSRW

;O3FRVFTU <3PVUFS> 5FB3FRVFTU <3PVUF> SFTQPO
<3FTQ 5SBOTGPSNFS> yO3FTQPOTF

7TKHUHVSRQVHUHWXUQHG E\WKHDFWLRQFDQ EH

$1$Q\2EMHFW WKDW ZLOO EHWUDQVIRUPHG E\ WKH J
IRUPHU H J +70/ 6721 -621 OXVWDFKH VWUHDP
"O3FTQPOTF

U



7THDSRW

f$5FB3FTQRIOOW DOORZVDGGLWLRQDO SDUDPHWHU)
FRGH KHDGHUV

1$;03FTQRMMKIDFRW ZLOO EH KD Q G O 8 GFGMUFHKVREAWVE \ WK |
IXUWKHU WUDQVIRUPDWLRQ

JRUH[DPSOH WKHIROORZLQJWKUHHURXWHY SURGXF|

(&5 / HSFFU/ < SFR ] /)FMMP 8PSME / >
(&5 |/ HSFFU/ < SFR ] 5FB3FTQPOTF PL CPEZ /)FMMP 8P
(&5 [/ HSFFU/ < SFR ]
'O3FTQPOTF OFX
TUBUVT-JOF ;04UBUVT-JOF PL
FOUJUZ ;0&0UJUZ IUNM /)FMMP 8PSME / ZPVSTFMG

5HVSRQVH WUDQVIRUPHUYV

7TKHUHVSRQVLELOLW\RIDUHVSRQVHWUDQVIRUPHU L
DFWLRQ EORFNWR +70/DQGWR VHW WKHFRQWHQW W
UHVSRQVH WUDQVIRUPHUV UHTXLUH H[WHUQDO SDFNI
WDFKH 6GHBWKFHDWY/V IRUPRUHLQIRUPDWLRQ IRUHII
WUDQVIRSIABHOVYUQVU IUNM

JRUH[DPSOH ZLWK WKHIROORZLQJFRQILIXUDWLRQ

SFBQPU PO
(&5 / KTPOMJTU/ PVUQVU KTPO
(&5 / TPNFUFYU/ /UIJT JT UFYU QMBJO/ PVUQVU UFYU
(&5 / EPXOMPBE/ </ UNQ BGIJMF/ BT'IMF3FGFSFODF SFB
PVUQVU TUSFBN TUBSU

JLIXUWKRZV WKH UH VIXFONF UBFE X0V HH

I WKH1HR-621 SDFNDJHLVY ORDGHG KHHOMIUOWYNMU 1HF
IRUPHU ZLOO UHWXUQD -621 DUUD\

;O&BTZ HFU /I1UUQ MPDBMIPTU KTPOMJTU/ FOUJUZ TU
/< >/0

,(JARXKDYHD ILOMUNQREGRWMHFDO Q DFFHVV LW

;O&BTZ HFU /1UUQ MPDBMIPTU EPXOMPBE/
B ;O3FTQPOTF 0, BQQMJIJDBUJPO PDUFU TUSFBN #

,IOXVWDFKHLVLQVWDOOHG 6HHFKDSWHU OXVWDFKF
LQIRUPDWLRQ

SFBQPU PO
(&5 [/ HSFFU/ \/IQISBTF/ IYEMMP/ J/OBNF/ /I8PSME/"
PVUQVU 5FBOVUQVU NVTUBDIF)UNM / C \\QISBTF~" C
J WOBNF~A* J / TUBSU

~
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JLIXUH JHDSRW SURGXFLQUSIODLOMPARDBMIPTU TPNFUFY

»  Y9WHIRUHDQG $IWHU )LOWHUV )

THDSRWDOVRRIIHUV EHIRUHDQG DIWHU ILOWHUV %FE
IRUHHDFK UHTXHVW WKDW PDWFKHV WKHJLYHQ 85/ SIL
DERUWHG E\VBIQEBRBYWBEHH LQ EHIRUHDQGDIWHUILO

,QWKHIROORZLQJH[DPSOHD EHIRUHILOWHU LV XVHG W
VHVVLRQ XDNBWRVULEXWH WKHEURZVHULV UHGLUHFW

S5FBQPU PO
CFGPSF / TFDVSF [/ < SFR ]
SFR TFTTJPO
BUUSJCVUF"U VTFS
JG"CTFOU < SFR BCPSU ©5FB3FTQPOTF SFEJSFDU MPI
/| MPHIJOQBHF/ >>
CFGPSF [/ 4FOE NFTTBHF MPH3FRVFTU UP BVEJUPS
(&5 [/ TFDVSF/ /* BN B QSPUFDUFE TUSJOH/
TUBSU

$IWHUILOWHUVDUHHYDOXDWHG DIWHUHDFK UHTXHYV
PRGLI\WKHUHVSRQVH

5FBQPU PO
BGUFS / /| < SFR SFTQ ]
SFTQ IFBEFST BU /9 'PP/ QVU /TFU CZ BGUFS GJMUFS/>
TUBSU
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7THDSRW

,» W(UURUKDQGOHUV

7THDSRWDOVRKDQGOHV H[FHSWLRQV RIDFRQILIJXUHC
EHIRUHILOWHUY 7KHIROORZLQJH[DPSOHLOOXVWUL
DFWLRQVFDQEHFDSWXUHG E\H[FHSWLRQ KDQGOHUYV

5FBQPU PO

(&5 / EJWJEF B C/ < SFR] SFRBU B SFR BU C
(&5 / BU LFZ/ < SFR ] EJDU BU SFR BU LFZ >
FYDFQUJPO ;FSP%JWJEF < FY SFR ] 5FB3FTQPOTF CBE
FYDFQUJPO ,FZ/PU'PVOE \ SFTVMU /FSSPS/ DPEF
PVUQVU KTPO TUBSU

TKHUHTEBHWWYXFFHHGVY DQG UHWXUBMWW TKH VHY DKV W
HUURUDQG LWLV FDXJKWDQG UHWXUQVDEDGUHTXHYV
;O0&BTZ HFU /IUUQ MPDBMIPTU EJW / FOUJUZ TUSJC

;O&BTZ HFU /IUUQ MPDBMIPTU EJW /

OCBE SFRVFTUO
<RXFDQ XVHDFRPPD VHSDUDWHG H[FHSWLRQ VHW WR
FYDFQUJPO ;FSP%JWJEF %PNBJO&SSPS IBOEMFS

7KHVDPHUXOHV DSSO\IRUWKHUHWXUQ YDOXHV RI W|
XVHG IRUWKHS5RXWHYV

, S6HUYLQJVWDWLF 40HV

7THDSRWFDQ VWUDLJKWIRUZDUGO\VHUYH VWDWLFILO
WKHILOHVY ORFDWHG R B/X KX KLXO HD B\ HEPUBIBDY

SFBQPU PO
TFSWF4UBUJD / TUBUJD/ GSPN / WBS XXX IUEPDT/ TUBSI

, < &RQFOXVLRQ

THDSRWLVDSRZHUIXODQG VLPSOHZHEIUDPHZRUN
RIURXWHVDQG UHTXHVWWUDQVIRUPDWLRQV ,W VXS
DSSOLFDWLRQ

I1RZDQLPSRUWDQW SRLQW :KHUH GRHWVDKMHPISARHAVF R
5)& LVDQ+773VWDWXV FRGH ,WZDV GHILQHGLQ

GLWLRQDO ,(7)$SULO )RROV-MRNHV LQ5)& +\SHU
SBURWRFRO DQGLVQRWH[SHFWHG WREHLPSOHPHQWF
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%XLOGLQJDQG 'HSOR\LC
"HE DSSOLFDW

6YHQ 9DQ &DHNHQEHUJKH ZLWK /XF )DE

7KLV FKDSWHU GHWDLOV WKH ZKROHGHYHORSPHQW S
BKDURWKURXJKD GHWDLOHG H[DPSOH 2IFRXUVH WEK
RI1ZD\VWR PDNHD :HEDSSOLFDWLRQ (YHQLQ3KDUR
ZRUNV DSSURDFKLQJWKLY SUREOHP PRVW QRWDEO\
+RZHYHU WKHSUHVHQWHG HIDPSOH LV GLUHFWO\ EX|
IUDPHZRUN FDOOHG =LQF +773 &RPSRQHQWYV %\GRLQ
IXQGDPHQWDOV RI+773DQG :HEDSSOLFDWLRQVDQG'
DFWXDOEDVLFPHFKDQLFVRIEXLOGLQJDQG GHSOR\LC

<RXZLOODOVRGLVFRYHUWKDW XVLQJQLFHREMHFW'
+773DQGUHODWHG RSHQ VWDQGDUGYV PDNHV WKH DFW)
HISHFW 7KH G\QDPLF LQWHUDFWLYHQDWXUH RI 3KD
DQGOLEUDU\NZLOODOORZXVWRGRWKLQJVYWKDW DU
WHFKQRORJ\VWDFNV %\FKURQRORJLFDOO\IROORZLQ
ZLOOVHHWKHDSSJURZLQJIURP VRPHWKLQJWULYLDO
ZLOOVDYHRXUVRXUFHFRGHLQDUHSRVLWRU\DQG GH

/HW-VJIJHW VWDUWHG

.,KH:HE $SS

7TKH:HEDSSOLFDWLRQ WKDW ZH DUHJRLQJWREXLOG .
XVHUV WR FKDQJH WKH SLFWXUH E\ XSORDGLQJD QHZ
%YHFDXVHZHZDQWWRIRFXVRQWKHEDVLFPHFKDQLFV
WKHEXLOGDQG GHSOR\SURFHVV WKHUHDUHVRPHVLP
SLFWXUHIRUDOO XVHUV QRORJLQDQGZHZLOO VWRU
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JLIXUH $.V,LPSOH :HEDSSOLFDWLRQ

L QRXULPSOHPBRBEE®IORHUYHDQ +70/ SDJHFRQWDLQL
DQGDIRUP 7RVHUYHWKHUDZLPDJHLWVHOI ZH-0O0 L
BHF SBX USWNWH ZLOO EH *(7 +773 UHTXHVWYV 7KH IRUP Z
WRNBBN D 3267 UHTXHVW ;

.6D\LQJ +HOOR :RUOG

/HW-V OD\WKHJURXQGZRUNIRURXUQHZ :HEDSSOLFD
WKDW RQO\VD\V :-+HOOR:RUOG - :H-OOEHH[WHQGLQ.
ZHUHDFKRXUIXQFWLRQDO JRDO

2SHQ WKH 1DXWLOXV 6\VWHP %URZVHUDQG FUHDWH D Q
ILUVW FROXPQ FDOOHG VRPHWKLQJOLNH -0\)LUVW:HE
ULIJKWFOLFNLQWKHVHFRQG FROXPSI VARNVBGKRWKH VDP
ZLOOEHJLYHQ D WHPSODWH HGLW -1DPH2I6XEFODVYV
<RXUGHILQLWLRQ VKRXOG QRZDSSHDULQ WKHERWWEF

OCKFDU TVCDMBTT .Z'JSTUS8SFC"QQ
JOTUBODF7BSJBCMF/BNFT [//
DMBTT7BSJBCMF/BNFT [//
QPPM%JDUJPOBSJFT [/
DBUFHPSZ /.Z'JSTUBFC"QQ/

$Q\REMHFW FDQEHD:HEDSS LWRQO\KDVIB® UHV SR
EMF3FRWFRDQVZHUD UHVSRQVHEDVHGRQDUHTXHVW
PHWKRG

.Z'JSTUBFC"QQ IBOEMF3FRVFTU SFRVFTU



...... 6D\LQJ +HOOR :RUOG

JLIXUH 'H4QLQJ D 4UVW YHUVLRQ RIWKHDSSOLFDWLRC(

SFRVFTU VSJ QBUI JNBHF
JG'BMTF < ? ;O3FTQPOTF OPU'PVOE SFRVFTU VSJ >
? ;,O3FTQPOTF PL ;0&0UJUZ UFYU /)FMMP 8PSME /

&UHDWH D QHZ S URWCRVEMO IFTKW AGLFNLQJLQ WKH WKL
'KHQ WKH QHZ SURWRFRO LVVHOHFWHG D QHZPHWKR(
ERWWRP SDQH 2YHUZULWH WKH ZKROH WHPSODWH ZLW
DVVKRZQ)LJXUH

KDWZHGRKHUHLVWRORRNDWWKHLQFRPLQJUHTXH'
LVINBERLFKZLOO EHWKHILQDO QDPHRIRXUPHEDSS ,
'"PVOERGH UHVSRQVH ,IVR ZHBUHDABRQQIG FIRW ML

ZLWKDVLPSOHWH[WHQWLW\DV ERG\RU SD\ORDG

1RZZH GHILQH WWBNWWR RPRG H LW DEOEMAIV RWFTU
IROORZV

.Z'JSTUBFC"QQ WBMVF SFRVFTU
? TFMG IBOEMF3FRVFTU SFRVFTU

7KLVLVQHHGHG VR RXU:HEDSSREMHFWFDQ EH XVHG
"HEDSS ZH-OODGGLWDVRQHRIWKHSDJHV RI WKH GH!|



%XLOGLQJDQG 'HSOR\LQJD 6PDOO :HE DSS

JLIXUH <RXU 4UVW KHOOR ZRUOG :HEDSSLQ DFWLRQ

;O4FSWFS TUBSU%FGBVMUOO
;O4FSWFS EFGBVMU EFMFHBUF NBQ JNBHF UP .Z'JSTUB8FC'

7KH VHFRQG H[SUHV VLR QINBGMVRDDIRXQWHIITD @ PH R | -
8FC"QQDOO UVWEBOMPDBMIPTU VKRMMBBHFKRZ D IULHQ
PHVVDJHDV VKRZQ I@WMHXBHA ZHDUH QRWHYHQ VHUY L
SODLQ WHI[W

7TU\FKDQJLQJ WKH WHI[W

T"THEXJJIJLQJ RXU :HE $SS

77U\ SXWWLQJ D E LZHDNISIBIECWOLQY B O E NEF 8 DRAHRUTWL Q J

TFMG IBMWKHPHWKRG VRXUFH FRGH 7KHQ LI\RX UHIL
ZHE EURZVHU D GHEXJJHU ZLOORSHQLQ 3KDURDOOR
<RXFDQ MXVW FRQWLQXHWKHH[HFXWLRQE\FOLFNLQJ
FDQ ORRNLQWR WKHDFWXDO UHTXHVW DQG UHVSRQVH

1RWHKRZ3KDURLVDOLYHHQYLURQPHQW \RXFDQ FK
DSSOLFDWLRQLQ WKHGHEXJIJHUZLQGRZ VXFKDV FKDQ
WKHFKDQJHLVY LPPHGLDWHO\XVHG

<RXFDQ OHDYHWKHVHUYHUUXQQLQJ ,I\RX ZDQW \R>
VZLWFK WR GHEXJPRGHDQGLQVSHFW WKH VHUYHU LQ\
=LQF6HUYHU 'RQ-WIRUJHW WR UHPRYHDQ\EUHDNSR

LQJ



.+ B6HUYLQJDQ +70/3DJH

JLIXUH 8VEQJIJWKHGHEXJIJHU WR QDYLJDWH H[HFXWLRC

t6HUYLQJDQ +70/ 3DJH

+70/ JHQHUDWLRQ FDQEHGRQH ZLWK VRPH RIH[LVWL(
ZRUNV VXFKDVOXVWDFKH VHH &KDSWHU OXVWDFKH
DOO\FRPSRVH WKH +70/ WRIRFXVRQDSSEXLOGLQJD(
DOQGDGGDQHZPHWHKNRMG QDPHG

.Z'JSTUBFC"QQ IUNM

? / ITUNM IFBE UJUMF *NBHF UJUMF
CPEZ
I *NBHF |
CPEZ IUNM /

$GGLWLRQDOONBPEMGIHPBMWMKRG WR XVHWKHQHZ PHW

.Z'JSTUBFC"QQ IBOEMF3FRVFTU SFRVFTU

SFRVFTU VSJ QBUI JNBHF

JG'BMTF < ? ;O3FTQPOTF OPU'PVOE SFRVFTU VSJ >
? ;O3FTQPOTF PL ;0&0UJUZ IUNM TFMG IUNM

5HIUHVK WKH SDJHLQ\RXUZHE EURZVHU <RXVKRXOG
LQ)LIXUH



%XLOGLQJDQG 'HSOR\LQJD 6PDOO :HE DSS

JLIXUH BHWXUQLQJDQ +70/ UHVSRQVH

<RXKDYHSUREDEO\QRWHG WKHUHGH[FODPDWLRQ PI
QDPHLQ WKHEURZVHU 7KLVLVDQLQGLFDWLRQ WKD\
ZKLFKLVQRWJRRG GRFXPHQW D WHIRNNIFEIWSHRWN D Q V
DQGZULWHVRPHGRFXPHQWDWLRQ <RXFDQDOVR XV
QRWHSDGIRU\RXUVHOI VDYLQJXVHIXOH[SUHVVLRQ'
SODFHVXFKDVWKHWZRH[SUHVVLRQVDERYH WR VWDL

"6HUYLQJDQ -PDJH

JRUWKH SXUSRVHRIRXU:HEDSS LPDJHVFDQEHDQ\F
DQRG31* 7TKHDSSOLFDWLRQ ZLOO VWRUH WKHP LQ PHPR!
DFWXDO E\WHVWRJHWKHU ZLWK D 0,0( W\SH

7TRVLPSOLI\RXUDSS ZHZLOODUUDQJH WKLQJV VR WK
GHIDXOW LPDJH WKHQ ZHDOZD\VKDYHVRPHWKLQJW
KHOSHEPW®MP BE 1IBISW KPR

.Z'JSTUBFC"QQ EPXOMPBE1lIBSP-PHP

? ;O$MIFOU OFX
CFOOF41PU
HFU /IUUQ QIBSP PSH GIJMFT QIBSP QOH/
FOUJUZ

4XLFNO\WHVW WKHFRGHE\VHOHFWLQJWKHPHWKRG
DQGLQVSHFWLQJWKHUHVXOW <RXVKRXOGJHW WKH E
WKHDFBNBWBMHULQHG DVIROORZ

.Z'JSTUBFC"QQ JNBHF

n %0



. % 8SORDGLQJD1HZ -PDJH

? JNBHF JG/JM < JNBHF TFMG EPXOMPBE1IBSP-PHP >

" KHQ\RXWU\WRDFFHSW WKLY PHWKRG \RXZLOO JHW

WU\LQJWR XVH DQ XQNQRIZNBHEHWQ B EWHWEBIPRSGVLRQ WR |
LFDOO\GHFODUHD QHZLQVWDQFH YDULDEOH

5SHPHPEHU WKDW ZH GHFLGHG ZHZHUHJRLQJWR VHUYF}
DTXHU\YDULDKEBHF GIB\KKMDSWHFWKH IROORZLQJPRGLILI
HILVWLQJPHWKRGVDQGDGGD QHZRQHDV VKRZQ EHOI

.Z'JSTUBFC"QQ IUNM

? / ITUNM IFBE UJUMF *NBHF UJUMF
CPEZ

I *NBHF |
JNH TSD 0JNBHF SBX USVFO
CPEZ [IUNM /

.Z'JSTUBFC"QQ IBOEMF3FRVFTU SFRVFTU
SFRVFTU VSJ QBUI JNBHF

JG'BMTF < ? ;O3FTQPOTF OPU'PVOE SFRVFTU VSJ >
? TEMG IBOEMF(FU3FRVFTU SFRVFTU

.Z'JSTUBFC"QQ IBOEMF(FU3FRVFTU SFRVFTU
? SFRVFTU VSJ RVFSZ"U SBX JG"CTFOU < OJM >

JG/IJM < ;O3FTQPOTF PL ;0&0UJUZ IUNM TFMG IUNM >
JG/PU/IJM < ;O3FTQPOTF PL TFEMG JIJNBHF >

7KH +70/ FRGH QR Z FRGW Bl PGI\Q BB EMF 3 F PHRT KIR G
QRZGHOHIJDWHV WKHUHVSRQVHBAIQMBOAWBRRWFRWD G
PHWKRG 7KLVPHWKRGLQVSHFWV WKHLQFRPLQJ 85,
TXHU\ YDSBEKHOMHUYH WKH UDZ LPDJH GLUHFWO\ 2WKF
+70/ SDJHOLNHEHIRUH

"KHQ\RXUHIUHVK WKH SDJHLQ WKHZHE EURZVHU \RX
DVLQ)LIJXUH

%BSORDGLQJD 1HZ -PDJH

, QWHUDFWLRQLV ZKDWGLIITHUHQWLDWHV D :HEVLWH
QRZDGGWKHDELOLW\IRUXVHUV WR XSORDGDQHZLP

VHUYHU 7RDGG WKLVDELOLW\ZH QHHG WR XVHDQ +7
+70/ RQHODVW WLPH

.Z'JSTUBFC"QQ IUNM

? / ITUNM IFBE UJUMF *NBHF UJUMF
CPEZ

I *NBHF |

JNH TSD 0JNBHF SBX USVFO

CS

x



%XLOGLQJDQG 'HSOR\LQJD 6PDOO :HE DSS

JLIXUH 66HMYLQJ WKH 3KDUR ORJR

GPSN FODUZQF ONVMUJQBSU GPSN EBUBO BDUJPO 0JNBHF
I $IBOHF UIF JNBHF I

JOQVU UZQF 0GIJMFO OBNF 0GJMFO

JOQVU UZQF OTVCNJUO WBMVF 06QMPBEDO -
GPSN

CPEZ
IUNM /

7KH XVHU ZLOOEHDEOH WR VHOHFW D ILOH RQ WKH OR
FOLFNV ROWRBHEPLW EXWWRQ WKHZHEEURZVHU ZLOO
UHTXHVW WR WK BINDBFHFDRQ@B850QJ WKH IRUP FRQWHQW YV
QLTXHFDOOHG PXOWL SDUW IRUP GDWD :LWK WKH DE
IRUP EXW QRWKLQJZLOOKDSSHQLI\RXFOLFN WKH VX
WKHVHUYHU GRHVY QRW NQRZ KRZ WR SURFHVV WKH LQF

L, QRXUUHTXHVWKDQGOLQJ ZHKDYHWR GLVWLQJIXLYV
TXHVWYV BEKOEMH3IFRPATODVW WLPH

.Z'JSTUBFC"QQ IBOEMF3FRVFTU SFRVFTU

SFRVFTU VSJ QBUI JNBHF
JG5SVF <
SFRVFTU NFUIPE (&5

JG5SVF < ? TFMG IBOEMF(FU3FRVFTU SFRVFTU >
SFRVFTU NFUIPE 1045

JG5SVF < ? TFMG IBOEMF1PTU3FRVFTU SFRVFTU > >
? ,O3FTQPOTF OPU'PVOE SFRVFTU VSJ

1RZZHKDYHWRDGGDQ LRFBOHMHORVMI\AE RQMRABISW WKH
XSORDGHGLPDIJHDQG FKDQJH WKHFXUUHQW RQH



. % 8SORDGLQJD1HZ -PDJH

.Z'JSTUBFC"QQ IBOEMF1PTU3FRVFTU SFRVFTU
] QBSU ]
QBSU SFRVFTU FOUJUZ QBSU/BNFE GJMF
JNBHF QBSU FOUJUZ
? ;,O3FTQPOTF SFEJSFDU JNBHF

"HVWDUW ZLWK D VLPSOH YHUVLRQ ZLWKRXW HUURU K
LOQFRPLQJUHTXHVWLVDPXOWL SDUWIRUP GDWD REN
(DFKSDUW VXFKDVWKHILOHSDUW FRQWDLQV DQRW
XSORDGHG LPDJH 1RWHKRZWKHUHVSRQVHWR WKH 3
SDJH <RXVKRXOGQRZKDYHDIXOO\IXQFWLRQDO ZHE

IHYHUWKHOHVY ZHKDYH WDNHQDELWRIDVKRUWFX\
GDQIJHURXV WR MXVWDFFHSW ZKDW LV FRPLQJLQ IUR|
DQ\FKHFNLQJ +HUHLVDQLPSURYHG YHUVLRQ

.Z'JSTUBFC"QQ IBOEMF1PTU3FRVFTU SFRVFTU
] OBSU OFX*NBHF CBE3FRVFTU ]
CBE3FRVFTU < ? ;O3FTQPOTF CBE3FRVFTU SFRVFTU >
SFRVFTU IBT&OUJUZ JG'BMTF CBE3FRVFTU
SFRVFTU DPOUFOUSZQF NBUDIFT ;0.JNF5ZQF NVMUJ1BSU
JG'BMTF CBE3FRVFTU
QBSU SFRVFTU FOUJUZ
QBSU/BNFE GJMF
JG/POF CBES3FRVFTU -
OFX*NBHF QBSU FOUJUZ
OFX*NBHF OPU/JM
BOE < OFX*NBHF DPOUFOU5ZQF NBUDIFT /IJNBHF [/ BT;C
JG'BMTF CBE3FRVFTU
JNBHF OFX*NBHF
? ;O3FTQPOTF SFEJSFDU JNBHF

2XUVWDQGDUGUHVSRQVHZKHQ VRPHWHKIBEJLV ZURQ.
SFRVFARGH "HGHILQH WKLV EHKDYLRU LQ D WHPSF
ZHFDQ UHXVHLWPXOWLSOHWLPHV RYHU 7KHILUVW Wt
UHTXHVWDFWXDOO\FRQWDLQVDQHQWLW\DQG WKDW
FRGHFKHFNV WKDW WKHUHLVQRILOHSDUW )LQDOO\
LVDFWXDOO\DQLPDJH E\ PDWREKNB®PBZ0LMWNK\ B/HK H/KIHO G F
XVHUFDQQRZXSORDGDQHZLPDIJHWKURXJIJKWKH DSS
JLIXUH7KLV LPDJHLVVDYHGLQPHPRU\DQG GLVSOD\H
WKHDSSOLFDWLRQLVUHVWDUWHG

J\RXDUHEXULRXV VHW DBOEWIN B RU FRWE RIK B Q G
LQVSHBWRWKHREMHFW RIDQ DFWXDO UHTXHVW <RX ZLO
LQVSHFWLQJDQG PDQLSXODWLQJOLYHREMHFWYV



%XLOGLQJDQG 'HSOR\LQJD 6PDOO :HE DSS

JLIXUH &KDQILQIWKH GLVSOD\HG LPDJH

SILYH 'HEXJJLQJ

/HW-VPDNHD GHOLEHUDWH HUBRBGREMFKLRXUIRIHF THKD C
WKDW WKHODVWOLQHUHDGY OLNH

? ,O3FTQPOTF SFEJSFDU5S5P JNBHF

7KHFRPSLOHU ZLOO DOUHDG\FRPSODLQ LJQRUH WKH
DQ\zZD\ ,I\RXWU\WR XSORDGD QHZLPDJH \RXUEURZV
IROORZLQIJWH[W ZKLFKFRUUHVSRQGV WR D 3KDUR HUL

.FTTBHF/PU6B6OEFSTUPPE ;O3FTQPOTF DMBTT SFEJSFDUS5P

%XW ZHFDQGREHWWHUDQGDFWLYDWH WKHGHEXJF
DQGUHVWDUWRXU :HEDSS XVLQJ

i O4FSWFS TUPQ%FGBVMU
;O4FSWFS TUBSU%FGBVMUOO EFCVH.PEF USVF
;O4FSWFS EFGBVMU EFMFHBUF NBQ JNBHF UP .Z'JSTUS8F



.S JLYH'HEXJJLQJ

JLIXUH 'HEXJJLQJ

,JI\RXQRZWU\WR XSORDGDQLPDJHWKURXJKWKH :HE
ZLOO SRS XS LQ 3KDUR W3FOQIBIHR X R\K X\BEHL VWD QG
SFDUBDM G VKRZ\RXWKHRIIHQGLQJFRGH <RXFRXOG I
XSORDGLQJDJDLQWRVHHLILWZRUNV DV VKRZQLQ)LJ

%XWZHFDQGRHYHQ EHWWHU -XVWIL[WKHFRGHGLU
ZLQGRZDQGDFFHSWLW 1RZ\RXFDQUHVWDUWDQG S
VDPHUHTXHVWLVVWLOODFWLYHDQG WKHVHUYHU ZL
DORRNDW\RXU:HEEURZVHU \RXZLOO VHH WKDW\RX
WKDW ILUVW LQLWLDOO\KXQJ KDVQRZVXFFHHGHG

8SWRQRZ WKHVXJIJHVWLRQ ZDV WKDW \RX FDQ XVH W
WRROV WR ORRNDW UHTXHVWV DQG UHVSRQVHV %XW
ZKLOH WKH\DUH KDSSHQLQJ 3UHSDUHIRURXUH[SHU
\RX FKDQJHWKHLPDJHWREHGLIIHUHQW IURP WKH GH
SRLOQMBQEMF(FU3MPRMFEUHWORDG WKHPDLQ SDJH 7KHUH
UHTXHVWV FRPLQJLQ MBBEGWKRQHARDG RQH IRU
BHF SBX BSRFHHG WKHILUVW RQH

1RZ ZLWKWKHH[HFXWLRQ EHLQJVWRSSHG IRU WKHYV
LPDIJHLQVWDQFH YDULDEOHLQ WKHERWMWE8P®H IW SD
QH[WWRLWZLOO VKRZVRPHLPDIJHHQWLW\ 6HOHFW W
LWZLTWMWWKG EPXOMPBPQBEIFPHEW WKH FKDQJH 1RZ SU
HIHFXWLRQ <RXUSUHYLRXVO\XSORDGHGVLPDJHLV Ji
GHIDXOW 3KDUR ORJR :HMXVWFKDQJHGDQREMHFW L
,PDIJLQHGRLQJDOO\RXUGHYHORSPHQW OLNH WKDW K
\RXUDSSOLFDWLRQ ZKLOH\RXDUHGHYHORSLQJLW %
XVHG WR WKLV LWZLOOEHKDUGWRJREDFEN




%XLOGLQJDQG 'HSOR\LQJD 6PDOO :HE DSS

JLIXUH /LYHH FKDQJH

«<-PDJHODJLF

7TKHDELOLWLHVWRORRNDWWKHUHTXHVWVY DQG UHV S
WKHVHUYHU WRVHWEUHDNSRLQWY WRGHEXJOLYH
LQWHUDFWLRQRUWRPRGLI\GDWD VWUXFWXUHOLYHD
%XWWKHUHLVY PRUH 3KDURLVY QRW MXVWDSODWIRUP I
XVHGWREXLOG UHJXODUDSSOLFDWLRQV ZLWK QRUP/|
YHU\JRRGDWLW 7KDW LV ZK\LW KDV EXLOW LQ VXSS
31*

:RXOGLWQRWEHFRROWREHDEOHWRDFWXDOO\SDUV
XODWLQJDVDQRSDTXHFROOHFWLRQRIE\WHV XS WLOC
ORRNDWLWZKLOHGHEXJJLQJ 7XUQV RXW WKLV LV TXL)
LPDJHPDJLFN SXQLQWHQGHG"

7KH3KDUR REMHFW WKDW UHSUHVHQWY LPDJHV LV FED
FDOOHBGBESSIURBFBESIIQEIX(3FBESWKWDAMSFDQ SDUVH
E\WHVLQWR IRUPV $GG WERXN © S HNUBRHHPADKER GIKZ

.Z'JSTUBFC"QQ GPSN'PS*NBHF&OUJUZ JNBHF&OUJUZ
] INBHF5ZQF QBSTFS$MBTT/BNF QBSTFS$SMBTT QBSTFS ]



. <« —PDJHODJLF

JNBHF5ZQF JNBHF&OUJUZ DPOUFOUS5ZQF TVC
QBSTFS$MBTT/BNF JNBHF5ZQF BT6QQFSDBTF 3FBE8SJ
QBSTFS$SMBTT 4NBMMUBML HMPCBMT BU QBSTFS$MBTT
QBSTFS QBSTFS$MBTT PO JNBHF&OUJUZ SFBE4USFBN
? QBSTFS OFYU*NBHF

.Z'JSTUBFC"QQ GPSN
? TFEMG GPSN'PS*NBHF&OUJUZ TFMG JNBHF

:KDWZHGR LV XVHWKHVXE W\SHRIWKHPLPH W\SH OL
ILQG WKHSDUVHU FODVY 7KHQZHLQVWDQWLDWHD Q
WKHDFWXDO E\WHVDQG LQYRNGFNKENBKIFFKZ ZQW K V|
UHWXUQD IBRBBPNMHWKRG PDNHV LW HDVA\WRLQYRNHDO
FXUUHQW LPDJH

1RZZHFDQ KDYHD ORRNDW IRUH[DPSOH WKHGHIDXO
.Z'JSTUBFC"QQ OFX GPSN BT.PSQI PQFO*O8JOEPX

2EYLRXVOV\\RXFDQ GR WKLV ZKLOHGHEXJJLQJWRR :}
SDUVLQJORJLFWRLPSURYHRXUHUURUFKHFNLQJHY
YHUVLB@EMF1PTU3FRVFTU

.Z'JSTUBFC"QQ IBOEMF1PTU3FRVFTU SFRVFTU
] QBSU OFX*NBHF CBE3FRVFTU ]
CBE3FRVFTU < ? ;O3FTQPOTF CBE3FRVFTU SFRVFTU >
SFRVFTU IBT&OUJUZ
BOE < SFRVFTU DPOUFOU5ZQF NBUDIFT ;0.JNF5ZQF N
>
JG'BMTF CBE3FRVFTU
QBSU SFRVFTU FOUJUZ
QBSU/BNFE GJMF
JG/POF CBE3FRVFTU
OFX*NBHF QBSU FOUJUZ
OFX*NBHF OPU/JM
BOE < OFX*NBHF DPOUFOUS5ZQF NBUDIFT /JNBHF / BT
JG'BMTF CBE3FRVFTU
< TFMG GPSN'PS*NBHF&OUJUZ OFX*NBHF >
PO &SSPS
EP CBE3FRVFTU
JNBHF OFX*NBHF
? ;,O3FTQPOTF SFEJSFDU JNBHF

%HIRUHPDNLQIJWKHDFWXDODVVLIQPHQW RIWKH QH.
DEOHZHDGGHGDQ H[WUD HI[SUHVVLRQ :HWU\SDUVL(
LOWHUHVWHGLQ WKHUHVXOW EXWZHGRZDQW WR UFH
SDUVLQJKDVIDLOHG

2QFHZHKDYHDIRUPREMHFW WKHSRVVLELOLWLHV D
TXHU\DIRUPIRULWYV VLIH GHSWKDQG RWKHU HOHPH!



%XLOGLQJDQG 'HSOR\LQJD 6PDOO :HE DSS

JLIXUH .$XWRPDWLFDOO\ FUHDWH D WHVW FODVV

IRUPLQ YDULRXV ZD\V VFDOLQJ UHVL]LQJ URWDWLQJ
LQJ $QG\RXFDQ GRDOOWKLVLQDQLQWHUDFWLYH DC

@GGLQJ WHVWYV

"HDOONQRZWKDWWHVWLQJLVIRRG EXWKRZGRZHI
"ULWLQJVRPHEDVLFWHVWV LVDFWXDOO\QRW GLIILFX
FRYHUV ERWKWKHFOLHQWDQG WKHVHUYHUVLGH ZLW

"ULWLQJWHVWV LV FUHDWLQJREMHFWY OHWWLQJ Wt
QXPEHURIFRQGLWLRQV <RXVKRXOG VWBRIW E\ FUHD
$BTGDPHTBISTUBFC"Q®EWTWKH 3KDUR EURZVHU KHOSV \|
WKH p-XPSWR WHVW FODVVp LQ2ZWXSH BR DGVIIQQVICUMHP H Q

$GGQRZWKHIROORZLQJ KHIITHI PEI'RIKBE RW

.Z'JSTUBFC"QQ5FTU XJUI4FSWFS%P CMPDL
] TESWFS ]
TFSWFS ;0O4FSWFS PO BU3BOEPN



. E $GGLQIWHVWYV

TFSWFS TUBSU

TFMG BTTFSU TFSWFS JT3VOOJOH TFSWFS JT-JTUFOJC
TFSWFS EFMFHBUF .Z'JSTUSBFC"QQ OFX

CMPDL DVMM TFSWFS

> FOTVSF < TFSWFS TUPQ >

6LOQFHZHZLOO QHHG D FRQILIJXUHG VHUYHU LQVWDQFF
IRUHDFK RIRXUWHVWY ZHPRYHWKDW ORJLFLQWR Z
WKHVHUYHULV2.DQG SURSHUO\VWRSSHGDIWHUZDU
ILUVW WHVW

.Z'JSTUBFC"QQ5FTU UFTU.BJO1BHF
TFMG XJUI4FSWFS%P < TFSWFS ]
] DMJFOU ]
DMJFOU ;0$MJFOU OFX
DMJFOU VSM TFSWFS MPDBM6SM BEE1BUI JNBHF
DMJFOU HFU
TFMG BTTFSU DMJFOU JT4VDDFTT
TFMG BTTFSU DMJFOU FOUJUZ DPOUFOU5ZQF NBUDIFT
UFYU)UNM
TFMG BTTFSU DMJFOU DPOUFOUT JODMVEFT4VCTUSJO}
DMJFOU DMPTF >

,(QUFTU.BJ@HBGER D UHTXHVW IRU WNSBHFQG@ S UVBHKW W WKD
WKHUHTXHVWLV VXFFHVVIXODQGFRQWDLQV +70/ 0D
UXQQLQJLWIURP WKHV\VWHP EURZVHU E\FOLFNLQJF
WKHPHWKRG QDPHLQ WKHIRXUWK SDQH FI )LIJXUH

/HW-V WU\ WR ZULWH D WHVW IRUWKHDFWXDO UDZLPD.

.Z'JSTUBFC"QQ5FTU UFTU%FGBVMU*NBHF
TEMG XJUI4FSWFS%P < TESWFS ]
] DMJFOU ]
DMJFOU ;0$MJFOU OFX
DMJFOU VSM TFSWFS MPDBM6SM BEE1BUI JNBHF RVF
USVF
DMJFOU HFU
TEFMG BTTFSU DMJFOU JT4VDDFTT
TEMG BTTFSU DMJFOU FOUJUZ DPOUFOU5ZQF NBUDIFT
BT;0.JNF5ZQF
TEMG BTTFSU DMJFOU FOUJUZ FRVBMT TFSWFS EFMFHI
DMJEOU DMPTF >

I1RWHKRZZHFDQDFWXDOO\WHVWIRUHTXDOLW\EHW:
ROQOHLQVLGHRXUDSS REMHFW WKHGHOHJDWH 5XQW

2XUILQDO WHVW ZLOO DFWXDOO\GRDQLPDJH XSORD(
GLGDFWXDOO\FKDQJHWR ZKDW ZH XSORDBSBIGF +HUH
WKDWUHWXUQV DQHZLPDJH



%XLOGLQJDQG 'HSOR\LQJD 6PDOO :HE DSS

JLIXUH .5XQQLQJD WHVW FDVH

.Z'JSTUBFC"QQS5FTU JNBHF
? ;,O8MJIFOU OFX
CFOOF4IPU
HFU /IUUQ [O TUGY FV [O )PU "JS #BMMPPO HJG/
FOUJUZ

.Z'JSTUBFC"QQ5FTU UFTU6QMPBE
TFMG XJUI4FSWFS%P < TFSWFS ]
] INBHF DMJFOU ]
JNBHF TFMG JNBHF
DMJFOU ;O$MJFOU OFX
DMJFOU VSM TFSWFS MPDBM6SM BEE1BUI JNBHF
DMJFOU BEE1BSU ;O0.JNF1BSU GJFME/BNF GJMF FOUJL
DMJFOU QPTU
TFMG BTTFSU DMJFOU JT4VDDFTT
DMJFOU SFTFU&OUJUZ RVFSZ"U SBX QVU USVF
DMJFOU HFU
TFMG BTTFSU DMJFOU JT4VDDFTT
TFMG BTTFSU DMJFOU FOUJUZ FRVBMT JNBHF
DMJFOU DMPTF >



.. »f 6DYLQJFRGHWRDUHSRVLWRU\

7TKH+773 FOLHQW REMHFW LY SUHWW\SRZHUIXO ,W FD(
GDWD 3267 MXVWOLNHDEURZVHU )XUWKHUPRUH RQF
OLNHIRUWKHVHFRQG *(7 UHTXHVW

,f6DYLQJ FRGHWRD UHSRVLWRU\

,IDOOLVZHOO \RX QRZ KDYH BTISFRRQY/PLQQE EW ZR
FODV.YHSTUSFZOW@QISTUSFC"QUISHFTWUVW RQH VKRXOG |
PHWKRGYV WKHVHFRQG ,I\RXDUHXQVXUHDERXW \
FKHFN ZLWK WKH IXO0 OLVWLQJDW WKHHQG RI WKLV C
QRZ ZRUN DV H[SHFWHG DQG ZHKDYHVRPH WHVWV WR

%XWRXUFRGHFXUUHQWO\RQOVOLYHVLQRXUGHYHOR
DQGPRYHRXUFRGHWRDVRXUFHFRGHUHSRVLWRU\

7KHORQWLFHOOR %YURZVHU

YRUWKLV ZH ILUVW KDYHWR XVHWKHORQWLFHOOR %L
RIWKH 1DXWLOXV %URZVHU FOLFNRQWKHLFRQLQ IU
.Z'JSTUSFEVQY®RZQ LQ )LIXUH

2QFHRSHQHG ORQWLFHOORVKRZVRQLWOHIW SDQH W
FXUUHQWO\VHOHFWHG RQHVKRXOG EH\RXUV DV GHSL

7KH OHIW SDQHRIORQWLFHOOR VKRZV WKH OLVW RI U}
UHQWO\VHOHFWHG SDFNDJHFDQ EHVDYHG ,QGHHG
FRGHPDQDJHPHQW <RXUFRGHFDQOLYHRQ\RXU ORF
OLYHRQDVHUYHU $V VKRZ®HIQ XWX UHR.ZWSDBNDJH

8FC"PRQ RQO\EH VDYHG ORFDOO\LQ D GLUHFWRU\ :H
UHSRVLWRU\ 7KHPDLQ SODFH IRUVWRULIQUIKDUR FR
XXX TNBMMUBMIRRY DPMWKHUHDQG FUHDWH \RXUVHC
2QFH\RXKDYHDQDFFRXQW FUHDWH DQGZUHILWWHU D
8FC"QQRX FDQ OHDYH WKH SXEOLF RSWLRQ FKHFNHG
RWKHUV FDQ GRZQORDG WKH FRGH ZLWKRXW FUHGHQW
ORRNOLNHWKHRQHRQ)LIXUH

2Q WKLV SDJH VHOHFWDQG FRS\WKHORQWLFHOOR UH.
WR FRS\WKH ZKROH FRQWHQWY LQFOXGLQJWKH XVHUC
JREDFNWR 3KDURDQG LQ ORGWSRM BERUKRQF EH QWK
WKDW \RXU SDFNDJHLVY VHOHFWHG LQ WKH OHIW SDQH

6HOHFWG6PDOOWDONKXE FRPDV UHSRVLWRU\W\SH D¢
WHPSODWH ZLWKWKHRQH\RX MXVWFRSLHG ,WVKRX
%HIRUHDFFHSWLQJ ILOOLQ\RXUXVHU QDPH DQG SC
TXRWHV WKHRQHV\RXJDYHGXULQJUHJIJLVWUDWLRQ

1RZ ORQWLFHOOR %URZVHU VKRZV\RXWR UHSRVLWR
VKRZQLQ)LIXUH



%XLOGLQJDQG 'HSOR\LQJD 6PDOO :HE DSS

JLIXUH .2SHQ ORQWLFHOOR RQ \RXU SDFENDJH

<RXPD\KDYHQRWLFHWKDW WIKRHUR QW RQ \IRKW FUDLF\NND .
QDPH ,WLQGLFDWHV WKDW WKH SDFNDJHLVY GLUW\ W
%\FOLFNLQJRQ WKH -&KDQJHV:- EXWWRQ \RXVHH ZKDW
DFKDQJHFRPSXWDWLRQ <RXVKRXOGJHWDEURZVHU"
\RXPDGH 6LQFHWKLVLVWKHILUVWYHUVLRQ DOO\RX

7TKH &KDQJHV 'L %URZVHU

2. ZH-UHDOPRVW GRQH *REDFNWR WKHORQWLFHOOR
EXWWRQ ZLWK\RXU SDFNDJHDQG UHSRVLWRU\VHOHI
VRPHWKLQJOLNHO\)LUVW:HE$SS 6YHQI9DQ&DHNHQEF
FRPPLWPHVVDJHLQ WKHVHFRQG SDQHDQG SUHVV $F
6PDOOWDON+XE

&RPPLWWLQIJWR G6PDOOWDON+XE

' KHQ DOOJRHV ZHOO \RXZLOOVHHDQ XSORDG SURJU
ZLQGRZWKDW FRQILUPV WKH FRPPLW <RXFDQFORVHII

/IBNF .Z'JSTUBFC"QQ 4WFO7BO$BFLFOCFSHIF



.. »f 6DYLQJFRGHWRDUHSRVLWRU\

JLIXUH .7KHORQWLFHOOR EURZVHU

"VUIPS 4WFO7BO$BFLFOCFSHIF

5JNF  +VMZ QN

66*% BEBE B GG D B BB GDC D

"ODFTUPST

'JSTU DIFDL JO PG PVS 8FC BQQ GPMMPXJOH /#VIMEJOH B
GJSTU 8FC B

&RQ4UPDWLRQ 9HUVLRQ :LQGRZ

I VRPHWKLQJJRHV ZURQJ \RXSUREDEO\PDGHD W\SR L
FDWLRQ <RXFDQHGLWLWE\VULIJKW FOLFNLQJRQLW
VHOHFWLQJ T1(GLW UHSRVLWRU\ALQIR: ,IDVDYHIDLOV
DIWHUVRPHHUURUPHVVDJH 'RQ-WFORVHWKH9HUVI
OLYHVLQ\RXUORFDO SDFNDJHFDFKH &OLFN WKH T&F
6PDOOWDON+XEUHSRVLWRU\WR WU\VDYLQJDJDLQ

<RXFDQQRZEURZVHEDFNWRG6PDOOWDONKXE FRP W]
DUULYHG WKHUH



%XLOGLQJDQG 'HSOR\LQJD 6PDOO :HE DSS

JLIXUH .6RPOOWDONKXE SURMHFW SDJH

/IRRNLQJDW RXUFRPPLWRQ6PDOOWDON+XE

$IWHUD VXFFHVVIXO FRPPLW LWLVDJRRGLGHD WRYV
\RXU SDFNDJH VKRXOG QRZQRORQJHUEH GLUW\ DQG
GLIIHUHQFHV EHWZHHQ WKH ORFDO YHUVLRQDQG WKH

»wH4QLQJI D SURMHFW FRQ4JXUDWLRQ

5HDO VRIWZDUH FRQVLVWVY RIVHYHUDO SDFNDJHV DQ ¢
OLEUDULHVDQGIUDPHZRUNYV ,Q SUDFWLFH VRIWZDU
LQFOXGLQJWKHPDQDJHPHQW RIGHSHQGHQFLHV DQG
7RVROYH WKLV SUREOHP 3KDURLV XVLQJOHWDFHOO
IUUQ EFFQJOUPRRESWDLPN DIXOO FKDSWHURQ LW ¢
GRQ-WUHDOO\QHHG LW IRURXUVPDOO H[DPSOH ZH D
FRXUVH ZHZLOO QRWJRLQWR GHWDLOV DV WKLV LV D |

7RFUHDWH D OHWDFHOOR FRQILIJXUDWLRQ \RX GHILQH
SHFW" %XW ZHPXVW UHVSHFW VRPH QDPH FRQYHQWLR
WR JHQHUDWH SDUW RI WKLV OHWDFHOOR FRQILJXUDWL
WKH &RQILJEXWWRQ WR DG G$P PR QHLVISELUI\WORG.@ DSA
8FC"QQWK D ULJKW FOLFNRQLW \RXFDQ H%URZVH FR(
DIDXWLOXVEURZVHURQWKLY QHZO\FUHDWHG FODV

tf



'"H4QLQJD SURMHFW FRQ4JXUDWLRQ

JLIXUH .$GGLQJD 6PDOOWDONKXE UHSRVLWRU\LQ ORQWLFHO

WKUHH PHWKRGY RQHGHILQLQJD EDVHOLQH IRURXU
FRQFUHWH SDFNDJH YHUVLRQV IRUWKDW EDVHOLQH
DVWKHVWDEOHUHOHDVHG YHUVLRQ +HUHLV WKH FR
3KDUR \RX ZLO O RRBDLAHMPISPW GER6 ANDQIQEWR P H H[W
WHPSODWHPHWKRGY UHPRYHDQ\EDVHOLQHRU YHUVI
TUBCMF

$POGJHVSBUJPOO0G.Z'JSTUBFC"QQ CBTFMJOF TQFD
WFSTJPO / CBTFMJOF/
TQFD GPS DPNNPO EP <
TQFD
CMFTTJOH CBTFMJOF
SFQPTJUPSZ
/ITUUQ TNBMMUBMLIVC DPN ND 4WFO7BOS$BFLFOCFS
QBDLBHF /.Z'JSTUSFC"QQ/ >
$POGJHVSBUJPOO0G.Z'JSTUSBFC"QQ WFSTJPO TQFD
WFSTJPO // JNQPSUT [/ CBTFMJOF/
TQFD GPS DPNNPO EP <
TQFD
CMFTTJOH SFMFBTF
QBDLBHF /.Z'JSTUBFC"QQ/ XJUI



%XLOGLQJDQG 'HSOR\LQJD 6PDOO :HE DSS

JLIXUH .0X®»WLSOHUHSRVLWRULHV IRUD SURMHFW LQ OR

[.Z'JSTUBFC"QQ 4WFO7BO$BFLFOCFSHIF [/ >
$POGJHVSBUJPOO0G.Z'JSTUBFC"QQ TUBCMF TQFD
TZNCPMJD7FSTJPO /TUBCMF/
TQFD GPS DPNNPO WFSTJPO [/

2QFH\RX FRPPLWWHG WKH SURMHFW WKDW FRQVLVW
ILIXUDWLRQDQG WKHORQWLFHOOR SDFNDJH -0\)LUVYV
FRQILIJIXUDWLRQ E\WU\LQJWR ORDG LW

$POGJHVSBUJPOOG.Z'JSTUBFC"QQ MPBE

2 FRXUVH QRWPXFKZLOOKDSSHQVLQFH\RXDOUHDG
ORDGHG )RUVRPHIHHGEDFN PDNHVXUHWKH 7 7UDQVF
DERYHH[SUHVVLRQ

l1RZDGG\RXUG6PDOOWDON+XE UHSRVLWRU\WR WKH &R
ORQWLFHOORSDFNDJH 'RXEOH FKHFN WKHFKDQJHV L
PHPEHU ZHFRSLHG D ZKROH FODVV 1RZFRPPLWE\VDYL
UHSRVLWRU\ 8VHWKH:HELQWHUIDFHWR YHULI\WKDW



5XQQLQJDUHDO FORXG VHUYHU

- aXQQLQIJD UHDO FORXG VHUYHU

6RZH FUHDWHG RXUILUVW :HEDSSDQG WHVWHG LW O
FRGHLQWKHG6PDOOWDON+XE UHSRVLWRU\DQG FUHDW
LW 1RZZHQHHGDUHDO FORXG VHUYHU WR UXQ RXU :H|

,WXVHG WREHKDUGDQG H[SHQVLYHWR JHWDFFHVV YV
FROQOQHFWHG WRWKHLQWHUQHW 1RWDQ\PRUH SULF
HUDWLQJFORXG VHUYHUVY KDVEHFRPHDPXFKHDVLHL
ZDQW WR WHVW WKHGHSOR\PHQW RI WKLV 3KDUR :HE I
luuQ D JWIUHHO\SURYLGHV VRPHWHVWLQJHQYLU
LQIJDQDFFRXQW 1RWHWKDW FORXG LVIRUWHVWLQ.
KRVWLQJVROXWLRQ VXIHUDYV 'KXXWHIG 26BMRDFBO DPI
EHWWHU

JRUWKLVIXLGH ZHZLOOEH XVLQJ'LJLWDO 2FHDQ 7K
ZKLFKLVPRUHWKDQ SRZHUIXO HQRXJKIRURXU H[SHULI
,J\RXVWRSDQGUHPRYHWKHVHUYHUDIWHUD FRXSOF
FHQWYV *RDKHDGDQGPDNH\RXUVHOIDQDFFRXQW DQ

J)LUVW SDUW RI WKH &UHDWH 'URSOHW IRUP

$ VHUYHULQVWDQFHLVFDOOHGD 'URSOHW &OLFN WK
LOQWKHIRUP 3LFNDKRVWQDPH VHOHFW WKHVPDOOE
\RX $VRSHUDWLQJV\VWHP LPDJH ZH-OO EH XVLQJD

[ <RXFDQRSWLRQDOO\XVHDQ66+ NH\SDLU WR «
VHH +RZWR8VH66+ . H\VZLWK'LIJILWDO2FHDQ 'URSOHYV
IRUQRZLI\RXDUH XQFRPIRUWDEOH ZLWK LW LWLV QT
JLQDOO\FOLFNWKH f&UHDWH 'URSOHW:- EXWWRQ

6HFRQG SDUW RI WKH &UHDWH 'URSOHW IRUP

,QOHVVWKDQDPLQXWH \RXUQHZVHUYHULQVWDQF}
SDVVZRUG ZLOO EH HPDLOHG WR\RX ,I\RX ORRN DW \F
\RXU QHZVHUYHU LQ WKH OLVW &OLFNRQLW WRVHH L)

/IRRNLQJDW\RXU 'URSOHW

TKHLPSRUWDQW VWHS QRZLVWRJHW66+ FRPPDQG OLC
SUHIHUDEO\ XVLQJD QRUPDO WHUPLQDO :LWK WKH,3
SDQHODQG WKHURRW SDVVZRUG HPDLOHG WR\RX WU

TTI SPPU!
<RXUVHUYHULVIUHVKO\LQVWDOOHGDQGLQFOXGHYV
SDFNDJHV 1RZZHKDYHWRLQVWDOO 3KDURRQLW 2Q!

WKHIXQFWLRQDOUWQ RIHHFUHGIBEBRHPIRMDORZLQJ FRPPD(
ZLOOLQVWDOODIUHVK 3KDUR LPDJHWRJIJHWKHU ZLW

Tt



%XLOGLQJDQG 'HSOR\LQJD 6PDOO :HE DSS

DVSM HFU QIBSP PSH WN ] CBTI

ODNHVXUH WKH 90 LPDJHFRPELQDWLRQ ZRUNV E\DVNL

QIBSP 1IBSP JNBHF QSJOU7FSTJPO
<WFSTJPO>

/HW-V TXLFNO\WHVW WKHVWRFN +773 VHUYHU WKDW F
WKHWKLUG VHFWLRQ RIWKLV JXLGH

QIBSP 1IBSP JNBHF FWBM OP RVJU /;0O4FSWFS TUBSU%F

7KLV FRPPDQG ZLOO EORFN 1RZDFFHMMWMRXU QHZ +77

DIWHUVXEVWLWXWLQJ\RXURZQ ,3DGGUHVYV
VHH WKH =LQF +773 &4RPSRQHQWYV ZHOFRPH SDJH ,I Wk
FWUO &LQ WKHWHUPLQDO WRHQG RXUWHVW

,THSOR\LQJIRU SURGXFWLRQ

‘HQRZKDYHDUXQQLQJVHUYHU ,WFDQUXQ 3KDUR WF
DJHQHULFLPDJH +RZGRZHJHWRXUFRGH GHSOR\HG
OHWDFHOOR FRQILJXUDWLRQ %XW ILUVW ZHDUHJRL
3KDUR LPDJH WKDW ZH GRZQORDGHG :HZDQW WR NHHS
PDNH FKDQJHV WR WKH FRS\ )

QIBSP 1IBSP JNBHF TBWF NZGJSTUXFCBQQ

"HQRZKDYHDQHZLPDJH DQG FKDQJHYV ILOHFDOOHGP
P\ILUVWZHEDSS FKDQJHV 7KURXJKWKHFRQILJFRPF
ORDG RXUOHWDFHOORFRQILIXUDWLRQ %HIRUHDFWXD
IRUDOODYDLODEOH YHUVLRQV WR YHULI\WKDW ZH FD(

QIBSP NZGJSTUXFCBQQ JNBHF DPOGJH
IlUUQ TNBMMUBMLIVC DPN ND 4WFO7BO$BFLFOCFSHIF .Z
$POGJHVSBUJPOO0G.Z'JSTUBFC"QQ

/"WBIJMBCMF WFSTJPOT GPS $POGJHVSBUJPOO0G.Z'JSTUBFC"

CBTFMJOF
CMFFEJOH&EHF
MBTU
TUBCMF

<RXVKRXOGKDYHRQO\RQHYHUVLRQ DOOWKHDERY
WKHVDPH YHUVLRQ 1RZZHZLOO ORDGDQGLQVWDOO \

QIBSP NZGJSTUXFCBQQ JNBHF DPOGJH

IUUQ TNBMMUBMLIVC DPN ND 4WFO7BO$BFLFOCFSHIF .z

$POGJIJHVSBUJPOO0OG.Z'JSTUBFC"QQ JOTUBMM TUBCMF
/*OTUBMMJOH $POGJHVSBUJPOO0G.Z'JSTUBFC"QQ TUBCMF/

T4



,f +DYHIXQ H[WHQGLQJ WKLV :HEDSS

-PBEJOH PG $POGJHVSBUJPOO0G.Z'JSTUBFC"QQ

$IWHU ORDGLQJDOO QHFHVVDU\FRGH WKHFRQILJ RS\
WKDW LW QRZ SHUPDQHQWO\LQFOXGHV RXUFRGH $0O
ORQJ RQHOLQHH[SUHVVLRQ WR VWDUW RXU :HEDSS
HYDORSWLRQ LWLVEHWWHUWR ZULWHDVPDOO VFUL
WKHIROORZLQJFRQWHQWYV

; O4FSWFS EFGBVMUOO

;O4FSWFS EFGBVMU MPH5P5SBOTDSJQU
yO4FSWFS EFGBVMU EFMFHBUF

NBQ /IJNBHF/ UP .Z'JSTUSFC"QQ OFX

NBQ /SFEJSFDU UP JNBHF/ UP < SFRVFTU ] ;O3FTQPOTF
[INBHF/ >

NBQ // UP /SFEJSFDU UP JNBHF/
 O4FSWFS EFGBVMU TUBSU

‘HDGGHGDOLWWOHWZLVW KHUH ZHKBRDGQHUGWRKUWHHGS
UHFW WR RMNBGHHZDSS 7HVW WKH VWDUWXS VFULSW OL

QIBSP NZGJSTUXFCBQQ JNBHF SVO TU

AFSWFS 4PDLFU #PVOE

4UBSUFE ;0.BOBHJOH. VMUJSISFBEFE4F
)551 QPSU

<RXFDQVXUIWRWKHFRUUHFW ,3DGGUHVV DQG SRUW
WKDXWMDPINMDQ GNBBPEHH VWLOODYDLODEOH WRR 7\SH
VHUYHUDJDLQ <RXFDQWKHQ SXWWKHVHUYHULQ EDF

OPIVQ QIBSP NZGJSTUXFCBQQ JNBHF SVO TU

JLIXUHVKRZV KRZWKH GHSOR\PHQW ORRNV OLNHRQ FOQC

»FFDYHIXQ HIWHQGLQJ WKLV :HEDSS

'LG\RXOLNHWKHH[DPSOH VR IDU" :RXOG\RXOLNHWR W
DOLWWOHH[WHQVLRQ OHIWDVDQH[HUFLVH $GGDQH
PDLQ SDJHWKDW VKRZVDPLQLDWXUHYHUVLRQ RI WKH
FDQVKRZDQHPSW\LPDJH +HUHDUHDFRXSOHRIKLQ\
QHHG WU\WRILIXUHLWRXWE\\RXUVHOI



%XLOGLQJDQG 'HSOR\LQJD 6PDOO :HE DSS

JLIXUH .2X8 :HEDSSUXQQLQJLQ WKH FORXG

+tLQW,

<RXFDQVFDOHDIRUPREMHFWLQWRDQRWKHU RQH X\
VLQJOHDUJXPHQW <RXFDQ XVHWKHVDPHFODVVHV\
WRROWRJHQHUDWH 31* -3(*RU*,)LPDJHVJLYHQDIRU

:KHQ\RXDUHGRQH VDYH\RXUFRGHDVDQHZYHUVLRQ
XUDWLRQ ZLWK D QHZ VWDEOH YHUVLRQ )LQDOO\ JRW
EDVHG RQ WKHFRQILIXUDWLRQDQG UHVWDUW WKH UX

+LQW ..

&KDQIJHWNRHWKRG UHIHUULQJ WRIB 9FH DRSBWUIPQWUSYV
IRUWKHVHFRQG LBOEBMF$BUWRMRY ORIRN IRU WKDW DWW
$GG DKHOSHQUP®PHWBRGE&O UJ DI BISFESWN P V DHNFEHV

VRU ,WLVHDV\WRFUHDWHDQHPSWV EOBDUFN SEUP DV
WIPVT*NBHEKH ULJIKBWO FBRWITQ3IFREEPBOHPHQW WKH
QHFHVVDU\IXQFWLRQDOLW\WKHUH

T %o



.," 6ROXWLRQ SDUW, QHZPHWKRGYV

+LQW t

J\RXIRXQG LW GLIILFXOW WRILQG WKHULJKW PHWKRG
RQHV

I'PSN TDBMFE*OUP'PSNOGA4J[F

$'PSN DMBTT FYUFOU EFQUI
$1/(3FBE8SJUFS OFYU1lVU*NBHF
F#ZUF"SSBZ DMBTT TUSFBN$POUFOUT
F,0#ZUF"SSBZ&0OUJUZ DMBTT XJUI UZQF

, BROXWLRQ SDUW, QHZPHWKRGYV

+HUHDUH QHZPHWKRGV WKDW DUH SDUW RI WKH VRO X

QOH*NBHF&OUJUZ'PS'PSN GPSN
? ;O#ZUF"SSBZ&OUJUZ
XJUl #ZUF"SSBZ TUSFBN$POUFOUT < PVU ]
1/(3FBE8SJUFS PO PVU OFYU1VU*NBHF GPSN >
UZQF ;0.JNF5ZQF JNBHF1OH

QSFWJIPVT*NBHF )
? QSFWJPVT*NBHF JG/JM <
] FNQUZ'PSN ]
FNQUZ'PSN 'PSN FYUFOU ! EFQUI
QSFWJPVT*NBHF TFMG QOH*NBHF&OUJUZ'PS'PSN FN!

VQEBUF1SFWJPVT*NBHF
] GPSN TDBMFE ]
GPSN TFMG GPSN
TDBMFE GPSN TDBMFE*OUP'PSNOG4J[F
QSFWJPVT*NBHF TFMG QOH*NBHF&OUJUZ'PS'PSN TDBM

,®ROXWLRQ SDUW .. FKDQJHG PHWKRGYV

+HUHDUH WKHFKDQJHV WR H[LVWLQJPHWKRGVIRUW

I[UNM

? / IUNM IFBE UJUMF *NBHF UJUMF
CPEZ

I *NBHF |

JNH TSD 0JNBHF SBX USVFO

CS

GPSN FODUZQF ONVMUJQBSU GPSN EBUBO BDUJPO 0JNBH
I $IBOHF UIF JNBHF |
JOQVU UZQF 0GJMFO OBNF 0GJMFO



%XLOGLQJDQG 'HSOR\LQJD 6PDOO :HE DSS

JOQVU UZQF OTVCNJUO WBMVF 06QMPBEDO
GPSN

I 1SFWJPVT *NBHF |

JNH TSD 0JNBHF QSFWJPVT USVFO

CPEZ IUNM /

IBOEMF(FU3FRVFTU SFRVFTU
SFRVFTU VSJ RVFSZ"U SBX JG"CTFOU < OJM >
JG/PU/IJM < ? ;O3FTQPOTF PL TFMG JNBHF >
SFRVFTU VSJ RVFSZ"U QSFWJPVT JG"CTFOU < OJM >
JG/PU/IM < ? ;O3FTQPOTF PL TFMG QSFWJPVT*NBHF
? ,O3FTQPOTF PL ,;0&0UJUZ IUNM TFMG IUNM

IBOEMF1PTU3FRVFTU SFRVFTU
] QBSU OFX*NBHF CBE3FRVFTU ]
CBE3FRVFTU < ? ;O3FTQPOTF CBE3FRVFTU SFRVFTU
SFRVFTU IBT&OUJUZ
BOE < SFRVFTU DPOUFOU5ZQF NBUDIFT ;O0.JNF5ZQF
NVMUJ1IBSU'PSN%BUB >
JG'BMTF CBE3FRVFTU
QBSU SFRVFTU FOUJUZ
QBSU/BNFE GJMF
JG/POF CBES3FRVFTU
OFX*NBHF QBSU FOUJUZ
OFX*NBHF OPU/JM -
BOE < OFX*NBHF DPOUFOUS5ZQF NBUDIFT /JNBHF /
>
JG'BMTF CBE3FRVFTU
< TFMG GPSN'PS*NBHF&OUJUZ OFX*NBHF >
PO &SSPS
EP CBE3FRVFTU
TFMG VQEBUF1SFWJPVT*NBHF
JNBHF OFX*NBHF
? ;O3FTQPOTF SFEJSFDU JNBHF

,PROXWLRQ SDUW Tt XSGDWHG FRQ4JXUDWLR(

TR XSGDWHRXU FRQILIXUDWLRQ DGG PHWKRGDQG Fk

WFSTJPO TQFD
WFSTJPO // JNQPSUT [/ CBTFMJOF/
TQFD GPS DPNNPO EP <
TQFD
CMFTTJOH SFMFBTF
QBDLBHF /.Z'JSTUSFC"QQ/ XJUI
/.Z'JSTUBFC"QQ 4WFO7BOS$BFLFOCFSHIF / >

TUBCMF TQFD
TZNCPMJD7FSTJPO /TUBCMF/

T«



. .< &RQFOXVLRQ

TQFD GPS DPNNPO WFSTJPO [/

2l FRXUVH \RXZLOOKDYHWRVXEVWLWXWH\RXUQDPH

L,«&RQFOXVLRQ

&RQJUDWXODWLRQV \RXKDYHQRZEXLOWDQG GHSOF
3KDUR +RSHIXOO\\RXDUHLQWHUHVWHGLQ OHDUQLQJ
\RX VKRXOG EHDEOHWRILQGDOO WKHLQIRUPDWLRQ \R
3KDURE\ ([DPSOHERRNDQG WKHPDLOLQJOLVWYV 7KL
WR ZULWLQJ :HEDSSOLFDWLRQV XVLQJ3KDUR WRXFK
+773 /LNHZHPHQWLRQHGLQ WKHLQWURGXFWLRQ WK
IUDPHZRUNV WKDW RITHUPRUHH[WHQVLYH VXSSRUW |
7KHWKUHH PRVW LPSRUWDQW RQHV DUH6HDVLGH $,'$

LELVWLQJ

+HUHLV WKHIXOO FRGHOLVWLQJRIWKH:HEDSS <RXF
LQJWKHWHVWVY DQG WKHOHWDFHOOR FRQILIXUDWLRQ
‘HE$SS SURMHEWXHUONBMMUBMLIVC DPN _4WFO7BOS$
.Z'JSTUBFG"QIPPLODU H[DPSOH LV DOVRLQFOXGHG LQ V
QHQWYV SURMHFW LW V;HDO N BXGHIFRRHY B WE I EXDPWIN @B U F )

OCKFDU TVCDMBTT .Z'JSTUSBFC"QQ
JOTUBODF7BSJBCMF/BNFT //
DMBTT7BSJBCMF/BNFT [/
QPPM%JIDUJPOBSJFT [//
DBUFHPSZ /.Z'JSTUBFC"QQ/

IBOEMF3FRVFTU SFRVFTU
SFRVFTU VSJ QBUI JNBHF
JG5SVF <
SFRVFTU NFUIPE (&5
JG5SVF < ? TFMG IBOEMF(FU3FRVFTU SFRVFTU >
SFRVFTU NFUIPE 1045
JG5SVF < ? TFMG IBOEMF1PTU3FRVFTU SFRVFTU > >
? ;O3FTQPOTF OPU'PVOE SFRVFTU VSJ

WBMVF SFRVFTU
? TFMG IBOEMF3FRVFTU SFRVFTU

IBOEMF(FU3FRVFTU SFRVFTU

? SFRVFTU VSJ RVFSZ"U SBX JG"CTFOU < OJM >
JG/IJM < ;O03FTQPOTF PL ;0&0UJUZ IUNM TFEMG IUNM >
JG/PU/JM < ;O3FTQPOTF PL TFMG JNBHF >

tTE



%XLOGLQJDQG 'HSOR\LQJD 6PDOO :HE DSS

IBOEMF1PTU3FRVFTU SFRVFTU
] @QBSU OFX*NBHF CBE3FRVFTU ]
CBE3FRVFTU < ? ;O3FTQPOTF CBE3FRVFTU SFRVFTU >
SFRVFTU IBT&OUJUZ
BOE < SFRVFTU DPOUFOUSZQF NBUDIFT ;0.IJNF5ZQF NV
JG'BMTF CBE3FRVFTU
QBSU SFRVFTU FOUJUZ
QBSU/BNFE GJMF
JG/POF CBE3FRVFTU
OFX*NBHF QBSU FOUJUZz
OFX*NBHF OPU/JM
BOE < OFX*NBHF DPOUFOUS5ZQF NBUDIFT /JNBHF [ BT;(
JG'BMTF CBE3FRVFTU
< TFMG GPSN'PS*NBHF&OUJUZ OFX*NBHF >
PO &SSPS
EP CBE3FRVFTU
JNBHF OFX*NBHF
? ,O3FTQPOTF SFEJSFDU JNBHF

IUNM
? / ITUNM IFBE UJUMF *NBHF UJUMF
CPEZ
I *NBHF |
JNH TSD 0JNBHF SBX USVFO
— CS —

GPSN FODUZQF ONVMUJQBSU GPSN EBUBO BDUJPO 0JNBHF
I $IBOHF UIF JNBHF |

JOQVU UZQF 0OGIJMFO OBNF 0GJMFO

JOQVU UZQF OTVCNJUO WBMVF 06QMPBEO

GPSN

CPEZ IUNM /

EPXOMPBEL1IBSP-PHP

? ;,O$MIFOU OFX
CFOOF4IPU
HFU /IUUQ XXX QIBSP QSPKFDU PSH JNBHFT QIBSP QO
FOUJUZ

JNBHF
? JNBHF JG/JM < JNBHF TFMG EPXOMPBE1IBSP-PHP >

GPSN'PS*NBHF&OUJUZ JIJNBHF&OUJUZ

] INBHF5ZQF QBSTFS$SMBTT/BNF QBSTFS$SMBTT QBSTFS ]
JNBHFS5ZQF JNBHF&OUJUZ DPOUFOUSZQF TVC
QBSTFS$SMBTT/BNF JNBHF5ZQF BT6QQFSDBTF 3FBES8SJU
QBSTFS$SMBTT 4NBMMUBML HMPCBMT BU QBSTFS$SMBTT/E
QBSTFS QBSTFS$MBTT PO JUJNBHF&OUJUZ SFBE4USFBN

? QBSTFS OFYU*NBHF

tf



. ,E /LVWLQJ

GPSN
? TFEMG GPSN'PS*NBHF&OUJUZ TFMG JNBHF






——————






&+$37(5

&§KDUDFWHU (QFRGL
SHVRXUFH OHWD "HVFI

6YHQ 9DQ &DHNHQEHUJKH ZLWK /XF)DEUHVVHDQG

TKHULVHRIWKH QWHUQHWDQGRI2SHQ 6WDQGDUGV
QXPEHURIIXQGDPHQWDO PHFKDQLVPVWRHQDEOH FRI
WLRQ EHWZHHQ GLIITHUHQW VA\VWHPYV

2Q0H VXFKPHFKDQLVPLVWKHDELOLW\WRHQFRGH VWL
WR GHFRGH VWULQJV RUFKDUDFWHUV IURP E\WHV "LIIF
EHHQ GHYHORSHG RYHUWKH\HDUV DQG 3KDUR VXSSR
HQFRGLQJV

$QRWKHULPSRUWDQW DVSHFWRIFROODERUDWLRQ LV
VXFKDVILOHVY %RWKOLPH 7\SHDQG 85/VRUS85,VDUH
IRUFUHDWLQJPHWD GHVFULSWLRQV RIUHVRXUFHV D
LPSOHPHQW WKHVH IXQGDPHQWDO DVSHFWYV

,Q WKLV FKDSWHU ZH GLVFXVV &KDUDFWHUHQFRGLQJ
7KH\DUHHVVHQWLDO IRUWKHFRUUHFW LPSOHPHQWL
LQGHSHQGHQW IURP LW DV WKH\DUH XVHGIRUPDQ\RYV

&KDUDFWHU HQFRGLQJ
JLUVW ZH ZLOO VKRZKRZWR JHW8QLFRGHIURP FKDUD

3KDUR 6HFRQGZHZLOO VKRZKRZWRGHFRGHDQGHQF
IURPDQG WR E\WHYV



&KDUDFWHU (QFRGLQJDQG 5HVRXUFH OHW

&KDUDFWHUV DQG 6WULQJV XVH8QLFRGHLQWHUQDOO

SURSHU FKDUDFWHU HQFRGLQJDQG GHFRGLQJLV FUX
ZRUOG ,QWHUQDOO\ 3KDUR VWRUHV FKD@IFARKEUHY D Q (
LVD YHU\ODUJHLQWHUQDWLRQDOO\VWDQGDUGL]HG
QXPEHUV UHSUHVHQWLQJDOORIWKHZRUOGODQJXD]

‘HFDQ REWDLQ WKHFRGH SRLQW 8QLFRGHYDOXH RIL
DPEF1PHOWDJH IRUH[DPSOH

) DPEF1PJOU

+HUHDUH VRPHH[DPSOHVWULQJVLQPXOWLSOHODQJ}
SRLQWYV

/YFMMP/ DPMMFDU DPEF1PJOU BT "SSBZ

/[-FT «M2WFT GSBO©BJT/ DPMMFDU DPEF1PJOU BT "SSBZ

/l bDPMMFDU DPEF1PJOU BT "SSBZ

JRUDVLPSOHODQJXDJHOLNH (QJOLVK DOO FKDUDFW
ZKLFKILWV LQ ELWVY IRUKLVWRULFDO UH®OERQV 7KFE
7KHYHU\VILUVW SDUW RIWKHVRFDOOHG %DVLF 0OXOWI
ILUVW FRGHSRLQWVRILW DUHLGHQWLFDO WR $6&,

B DPEF1PJOU

IH[WFRPHDQXPEHURI(XURSHDQ ODQJXDJHYV OLNH)
SRLQWV EHORZ ILWWLQJLQ ELWVRURQHE\WH 7
/IDWLQ ,62 ZKRVH ILUVW FRGHSRLQWVDUHLGHQW

« DPEF1PJOU

$QGILQDOO\ WKHUHDUHKXQGUHGV RIRWKHU ODQJX
&\ULOOLF $UDELFRU*UHHN <RXFDQVHHIURP WKH H[C
LQ*UHHN WKDW WKRVHFRGH SRLQWV DUH KLJKHU WKL
RQH E\WH

DPEF1PJOU

¥ %o



t, &KDUDFWHU HQFRGLQJ

8QLFRGHFRGH SRLOQWV DUHRIWHQ ZULWWHQ XVLQJD
JRUH[DPSOH WKH SUHYLRXV FKDUDFWHU WKH*UHHN O
6 ##7KH3KDURLQVSHFWRUDOVRVKRZV WKLV YDOXH ¢

7TKHIJRRG WKLQJLY ZHFDQ ZRUNZLWKWH[WLQDQ\OD
WR GLVSOD\HYHU\WKLQJFRUUHFWO\DIRQW PXVW EH >
DOO WKH FKDUDFWHUV RUJO\SKV QHHGHG IRUH[DPS

(QFRGLQJIJDQG 'HFRGLQJ

JRUFRPPXQLFDWLRQ ZLWK WKH ZRUOG RXWVLGH 3KDU
WKHLQWHUQHW HWFHWHUD ZHKDYHWRUHSUHVHQW F
<HWFRGH SRLQWV DUH GLIITHUHQW WR E\WHV DV ZLOGC
QHHG D ZD\WR WUDQVIRUPRXULQWHUQDO VWULQJV L
DQGYLFHYHUVD

&KDUDFWHUHQFRGLQJLVWKHVWDQGDUG ZD\RIFRQYH
DFROOHFWLRQRI8B8QLFRGHFRGH SRLQWY WR D VHULH)
WKHUHYHUVH SURFHVVY LQWHUSUHWLQJD VHULHV RI
FRGHSRLQWYV WRFUHDWHD3KDURVWULQJ

7TRLPSOHPHQW FKDUDFWHU HQFRG;IO3JRIBOHFR&OQJ
DPEV¥EEFODMWWOLREGDIPMEXSHG &KDUDFWHUHQFRGHUYV

LQJ

fHQFRGHD FKDUDRPWMU1IRHW/HDIBMFBNLQJ PHVVDJ
OFYU QVU"MM TUBSUJORQWBMMABISGBM\ VWUHDP

FFRQYHUW D VWURLQ@DPERYYBRBHE\WH DUUD\

ftGHFRGHDELQDU\VWUHDP WR BPYRKBRDFWSHFB NP HV V
VWULQJ RRHFBEDOWP TUBSUJOH"U DPVOU GSPN4USF

FFRQYHUW D E\WH DBEJRIDR BAFR XY WRUTL Q J

FFRPSXWHWKHQXPEHURIE\WHV QHHGHG WR HQFR
VDFWODPEFE#ZUF$RVUO/WRESQJIFPBYPEBEHZUF$SPVOU
'PS4USJOH

fPRYHD ELQDU\VWUHDP EDFNZDUGVBDQHEGKDUDFW
4USFBN

&KDUDFWHUHQFRGHUV GR SURSHO$IBISBD KBSXEO0LQJ
DPEJOHZEEHMSYRPHWKLQJJRHV ZURQJ 7KHVWULFW OH
VRPHEHKDYLRULQWKLVUHVSHFW DQG WKLV ZLOO EH

7KHUHFRPPHQGHG HQFRGLQJLVWKHSUYLRWUMDWHU
YDULDEOHOHQIJWKHQFRGLQJWKDW LV RSWLPL]HG VRI
GHIJUHHIRU/DWLQ DQG VRPHRWKHU FRPPRQ (XURSHD



&KDUDFWHU (QFRGLQJDQG 5HVRXUFH OHW

&RQYHUWLQJB6WULQJIJVDQG %\WHS$SUUD\V

7TKHILUVW XVHRIHQFRGHUVLVWRFRQYHUWG6WULQJV
‘HKRZHYHU GHDO RQO\LQGLUHFW GUALMD@IEKLFUB FWHU
SBEDYHVRPHFRQYHQLHQFHPHWKRGVWRGRHQFRGLQ

/[YFMMP/ VUG &ODPEFE
< >

[YEMMP/ FODPEF8JUI MBUJO
< >

2XU $6&,, VIVWVWMMPRQFRGHY LGHQWLFDOO\ XVLQJHLWKHU

/-FT «M2WFT GSBO©®BJT/ VUG &ODPEFE
<

>

[-FT «M2WFT GSBO©®©BJT/ FODPEF8JUI MBUJO
<

>

2XU )UHQFK VAN UMPIWEFT GSBQERBGHY GLIIHUHQWO\ WKF
UHDVRQLV WKDW 87) XVHVWZRE\WHV IRUWKHDFFEH (
1RWH KRZ IRU /DRMIGRU /DREQ DQG $6&,, WKH8QLFRGF
DUHHTXDO WRWKHHQFRGHG E\WH YDOXHYV

/«2©/ VUG &ODPEFE
< >

/«2©/ FODPEF8JUI MBUJO
< >

/«2©/ DPMMFDU DPEF1PJOU BT #ZUF"SSBZ
< >

/Il VUG &ODPEFE
< >

/l FODPEF8JUI MBUJO

;O$IBSBDUFS&ODPEJOH&SSPS /$IBSBDUFS 60JDPEF DPE
FODPEFS SBOHF/

2XUJUHHNVWULQJ - JLYHVDQHUURUZKHQ ZH WU\ WR
UHDVRQLVWKDWWKH*UHHN OHWWHUV DUHRXWVLGH
87) PDQDIJHVWRHQFRGHWKHP XVLQJMXVW WZR E\WH

7TKHUHYHUVH SURFHVYV GHFRGLQJ LVHTXDOO\VLPSOl

< > VUG %FDPEFE
YEMMP/

<



t, &KDUDFWHU HQFRGLQJ

< > EFDPEF8JUlI MBUJO
YEMMP/

> VUG WFDPEFE
/[-FT « M2WFT GSBOOGBJT/

> EFDPEF8JUI MBUJO
/[-FT ..kM...jWFT GSBO...iBJT/

> VUG %FDPEFE
;O*OWBMJE65' /*MMFHBM DPOUJOVBUJPO CZUF GPS VU(

> EFDPEF8JUI MBUJO
/[-FT « Ma8WFT GSBO©®BJT/

< > VUG %FDPEFE
1

< > EFDPEF8JUI MBUJO
;O$IBSBDUFS&ODPEJOH&SSPS /$IBSBDUFS 60JDPEF DPE
FODPEFS SBOHF/

2XU (QJOEMKMEMHLQJ SXUH $6&,, FDQEH GHFRGHG XVLC
RU/DWLQ 2XFTUHMPKFT GIBOEBRWKHU VWRU\ XVLC
ZURQJHQFRGLQJJLYHV HOWKMBMHEFSRILL VVKRWDPH L\
WUXH IRURNXNU *UHHN

<RXPLIJKWZRQGHU ZK\ LQ WEKHHMHDPAREHDSHIWGEGNFHG JLI
LVK ZKLOHLQ WKHVHFRQGFDVHLWJDYHDQ HUURU 7
FDVH WKHUH ZDV D E\WH ZLWK YDOXH ZKLFK LV RXYV
E\WHHQFRGHUV OLNH/DWLQ WDNHDVXEVHWRI 8QL
WKHP LQ SRVVLEOH E\WH YDOXHV 7KLVFDQEHVHHQ
RU E\WH GRPIDA#ZVWR&D DRFHR®ORZYV

O#ZUF&ODPEFS OFX'PS&ODPEJOH [/JTP /| CZUF%PNBJC
' O#ZUF&ODPEFS OFX'PS&ODPEJOH /*40@ @ / DIBSBDUFS
1RWH WKDW LGHQWLILHUV IRUHQFRGLQJVDUHLQWHU:
WLRQ GR QRW PDWWHU

7TKHUH H[LVWMDWSMEOMBPEWSEDVLFDOO\GRHY QRWKL(
E\WHVDUHFKDUDFWHUVDQG YLFHYHUVD 7KLV LVDF
/IDWLQ RU,62 $QG\HV WKDWLVDELWFRQIXVLC

tE



&KDUDFWHU (QFRGLQJDQG 5HVRXUFH OHW

&RQYHUWLQJ6WUHDPV

7TKHVHFRQG SULPDU\XVHRIHQFRGHUV LV ZKHQ GHDO
VSHFLILFDOO\ ZKHQLQWHUSUHWLQJD ELQDU\UHDG |
VWUHDP 1RWHWKDWDWWKHLUORZHVWOHYHO DOO"
VIVWHP RUQHWZRUNDUHELQDU\DQG WKXV QHHG WK
WUHDWLQJWKHPDV FKDUDFWHU VWUHDPYV

7TRWUHDWDELQDU\ZULWH VWUHDP DV D FKDUDFWHU :
ZUDSSHG ZAAWBKIBDUFS8SJBFBUGBBN WR WUHDW D ELQ
VWUHDP DV D FKDUDFWHU VWUHDP ;0% BREBXOKGSBIFEE D
4USFBMUHDUH VRPH H[DPSOHV

] BSSBZ SFBE4USFBN ]
BSSBZ #ZUF"SSBZ TUSFBN$POUFOUT < PVU ]
;O$IBSBDUFS8SJUF4USFBN PO PVU FODPEJOH JTP
OFYU1VU"MM [/-FT «M28WFT GSBOO©®©BJT/ >
SFBE4USFBN BSSBZ SFBE4USFBN
;O$IBSBDUFS3FBE4USFBN PO SFBE4USFBN FODPEJOH JTP
VQ5P&OE
/-FT «M2aWFT GSBOOBJT/

/FODPEJOH UFTU UYU/ BT'JMF3FGFSFODF XSJUF4USFBN%P
;O$IBSBDUFS8SJUF4USFBN PO PVU CJOBSZ FODPEJOH V
OFYU1VU"MM [/)FMMP/ TQBDF OFYU1lVU"MM [// DSMG
OFYU1VU"MM /-FT «M2WFT GSBO©®©BJT/ DSMG >

/JFODPEJOH UFTU UYU/ BT'JMF3FGFSFODF SFBE4USFBN%P <
O$IBSBDUFS3FBE4USFBN PO JO CJOBSZ FODPEJOH VUG
VQ5P&OE >
IYEMMP

-FT «M2WFT GSBOO©BJT

/

‘HXVHG WKH PBVWVDORMEHUM EXW WKHUHLV DOGW®WR D SODI
LOQOVWDQFH FUHDWLRQ PHVVDJH WKDW GHIDXOWYV WR Wk
FKDUDFWHU VWUHDPVY ZLOO XVHDQHQFRGHULQVWDQF

%\WH6WULQJVDQG :LGH6WULQJV DUH FRQFUHWH VXEF

8S XQWLO QRZ ZHVSRNHDERXW 6WULQJV DV EHLQJD FI
RIZKLFKLV UHSUHVHQWHG DVD 8QLFRGHFRGH SRLQW
WRWDOO\KRZ WKH\VKRXOG EHWKRXJKW DERXW +RZ|
4USJIOVHDQ DEVWUDFW FODVV ZLWK WZR FRQFUHWH VX|
ZKHQ LQV SHWBWMOGMWDQFHY VRLWLVLPSRUWDQW WR
JRLQJRQ &RQVLGHUWKHIROORZLQJH[DPSOH VWULQ.

/[YFMMP/ DMBTT
#ZUF4USJOH



t, &KDUDFWHU HQFRGLQJ

[-FT «M28WFT GSBOO®BJT/ DMBTT
#ZUF4USJOH

/l DMBTT
8JEF4USJOH

6LPSOH $6&,, VWULQJVDUH %\WH6WULQJV 6WULQJIV X
EH:LGH6WULQJVRUPD\VWLOO EH %\WH6WULQJV 7KH
8JEFAURBOHW FAUBOONYV LV YHU\VLPSOH ZKHQ FRQVLGH
FRGHSRLQWV XVHG IRUHDFK  FKDUDFWHU

,QWKHILUVW FDVH IRU $6&,, WKHFRGH SRLQWV DUH
WKHVILWLQ RQHE\WH 7KHVHFRQG VWULQJLV XVLQJ /L
SRLQWV DUH OHVV WKDQ 7 KHZ\UHF ¥ WE\GODHSLIW KQVID E\ W H
RQO\VWRUHV 8QLFRGH FRGH SRLQWY WKDW ILW LQ D E\!
YHU\HIILFLHQWZURYWISWRIWULDEOH EWUIS YVXEFODVV R

2XUODVWH[DPSOH KDV FRGH SRLQWV WKDW QR ORQJ}
VWRUHMNERYBUSOIOORFDWHYV ELW E\WH VORWVIRU L
7KLVLPSOHPHQWDWLRQLVQHFHVWIJEBEEQOUGWAY HIILFL
YDULDEOH ZRUGWXEFODVV RI

,Q SUDFWLFH WKH GLAZHE H QF BEEHE WAHHKRK O G QRW
PDWWHU &RQYHUVLRQVDUHGRQHDXWRPDWLFDOO\Z

/IBCD/ DPQZ BU QVvuU DMBTT
8JEF4USJOH

$VWKHDERYHH[DPSOH VKRZV DVVLJWRD WDFAIQYISHIROGH F |
IBCFRQYHUWMEWAWRIBKXHY LV DFWXDOOFODRIQHRXYLQJ I
XBSBEHVVDIJH KHQEHQFKPDUNLQJ WKLV FRQYHUVLF
WDNLQJVLIQLILFDQW WLPH ,I\RXNQRZXSIURQW WKDYV
FDQEHEHWWHUWR VWDUW ZLWK WKH ULJKW W\SH

%\WH6WULQIJDQG \WHSUUDVHTXLYDOHQFHLVDQLPS
WDLO

TKHUHLVDQRWKHULPSOHPHQWDWLRQ GHWDLO ZRUW
YLUWXDO PDFKLQH PRUHVSHFLILFDGQURRUWIIQMHPEH

DO#&Z UF"SISBMWDQFHV DUHHTXLYDOHQW *LYHQ ZKDW .
PDNHV VHQVH &RQVLGHU WKHIROORZLQJFRGH

/IBCDEFG/ BT#ZUF"SSBZ
< >

/"#$/ BT#ZUF"SSBZ
< >

/IBCDEFG/ DPQZ SFQMBDF'SPN UupP XJul < >



&KDUDFWHU (QFRGLQJDQG 5HVRXUFH OHW

I"#SEFG/

< > DPQZ SFQMBDF'SPN (U XJUl ["#$/
< >

,QWKHWKLUG H[SUHVVLRQSE®g N BIRG S\PKNHEPH XY DU H
#ZUF4AUSEPOMIEYH D" SBBWKLUG DUJXPHQW 6R ZH DUH UF
RIBZUF4AUBUQHAUF"SS$SRG LW ZRUNYV

7KHODVWH[DPSOHJRHV WKHRWKHU ZBAZDJFRXKBEZ ZH |
ZLWKAUF4USZIIKAH K ZRUNV DV ZHOO

KDWDERXW GRLQJWKHVDPHPL[XSZLWKHOHPHQWYV "

/BCD/ DPQZ BU QvuU ZPVSTFMG
&SSPS JIJNQSPQFS TUPSF JOUP JOEFYBCMF PCKFDU

< > DPQZ BU QvUu " ZPVSTFMG
&SSPS IJNQSPQFS TUPSF JOUP JOEFYBCMF PCKFDU

7KLV LV PRUH ZKDW ZHH[SHFW ZH-UH QRW DOORZHG W
W\SHV WKDW DUH QR W BIS X DV@®HEGWF 8 LN H

6RDOWKRXJKLW LY WUXHWKDW VRPHHTXLYDOHQFHE
UD\H[LVWV \RXVKRXOG QRW PL[XSWKHWZR ,WLVDQ
\RXVKRXOG QRW UHO\ XSRQ -

%YHZDUH RI ERJXV FRQYHUVLRQV

*LYHQ D VWULQJ LWLV WHPSWBQ 3 ZNURF WHARBER.QWW K M/ P F
LWWRE\WHYV 6LPLODUN LWLVWHPSWLQJWRFRQYHU
PHVVBITBWUSJOXHVHDUHKRZHYHU ERJXVFRQYHUVLRQV
XVHG DV IRUVRPHVWULQJVY WKH\ZLOO ZRUN EXW IRU
RQWKHFRGHSRLQWV RIWKHFKDUDFWHUV LQ WKH VW
SRVVLEOHIRUVWULQJVIRUZKLFKWKHIROORZLQJSUR

/YFMMP/ BMM4BUJTGZ < FBDI ] FBDI DPEF1PJOU >
USVF

/-FT «M2WFT GSBO©BJT/ BMM4BUJTGZ < FBDI ] FBDI DPEF1F
USVF

/l BMM4BUJTGZ < FBDI ] FBDI DPEF1PJOU >
GBMTF

1RZ HYHQ WKRXJKWKHILUVWWZRFDQEHFRQYHUWH!
VDPHHQFRGLQJ +HUHLVDZD\WRH[SOLFLWO\H[SUHYV

OVMM BTDJJ MBUJO VUG BMM4BUJTGZ < FBDI ]
/[YFMMP/ FODPEF8JUI FBDI [YFMMP/ BT#ZUF"SSBZ >



t, &KDUDFWHU HQFRGLQJ

USVF

/-FT «M2WFT GSBO©BJT/ FODPEF8JUI MBUJO [-FT «M2WF
BT#ZUF"SSBZ
USVF

[-FT «M2WFT GSBO®©BJT/ FODPEF8JUI OVMM [-FT «M28WFT
BT#ZUF"SSBZ
USVF

[-FT «M2WFT GSBO®BJT/ VUG &ODPEFE [-FT «M2WFT GSBOO®
GBMTEF

JRUSXUH $6&,, VWULQJV ZLWKDOOFRGHSRLQWV EHC
HQFRGLQJ $6&,, /DWLQ DQG87) DHHUFAO SUIOHVDP
LQVWDQFHV OMMMFT GSBRQOBJIDWLQ ZRUNV ,Q WKDW
DOVRHTXLYDOHQW RIGRLQJQRHQFRGLQJ

7KHOD]J\FRQYHUVLRQIRUSURSHU8QLFRGH :LGH6WUL
UHVXOWYV

/I BT#ZUF"SSBZ
< >

7KLY -FRQYHUVLRQ-GRHV QRWFRUUHVSRQG WR DQ\ NC
RIZULWLQJ E\WWHB8QLFRGHFRGHSRLQWVDV ,QWHJHU

1IRWHBVLQJWKLVLVDEXJQRPDWWHUKRZ\RXORRN DV
ZLOO ORRN VLOO\IRUQRW LPSOHPHQWLQJSURSHU VX
FRQYHUWLQJEHWZHHQ VWULQJVDQG E\WHV XVHD S

BWULFWDQG OHQLHQW HQFRGLQJ

1IRHQFRGLQJ RUWKHQXOOHQFRGHU DQG/DWLQ HC
SOHWHO\WKH VDPH 7KLV LVEHFDXVHWKHUHDUH -KR
YDOXHV DUH XQGHILQHG ZKLFKDVWULFWHQFRGHU Z
HQFRGHULV VWULFW

JRUH[DPSOH WKHB8QLFRGHFRGH SRLQW LVVWULFW

;O#ZUF&ODPEFS MBUJO FODPEF4USJOH BT$IBSBDUFS BT
;O$IBSBDUFS&ODPEJOH&SSPS /$IBSBDUFS 60JDPEF DPE
FODPEFS SBOHF/

,O#ZUF&ODPEFS MBUJO EFDPEF#ZUFT < >

;O$IBSBDUFS&ODPEJOH&SSPS /$IBSBDUFS 60JDPEF DPE
FODPEFS SBOHF/

TKHHQFRGHUFDQ KRZHY I€B HH I B WRKXEFMOHOGSWR G X F H
DVLOHQWFRQYHUVLRQ LIWKDWLY SRVVLEOH ,Q WK

ot



&KDUDFWHU (QFRGLQJDQG 5HVRXUFH OHW

6 LVDQ XQSULQWDEOHFRQWURO FKDUDFWHU PHDC
63$ DQGLVVWULFWO\VSHDNLQJQRW SDUW RI/DWLQ

,O#ZUF&ODPEFS MBUJO CF-FOJFOU FODPEF4USJOH BTS$I
< >

;O#ZUF&ODPEFS MBUJO CF-FOJFOU EFDPEF#ZUFT < >
11

<RXFDQH[SOLFLW\DFFHVVERWKWKHDOORZHG E\WH
GRPDLQRIHQFRGHU RUGHFRGHU

;O#ZUF&ODPEFS MBUJO DIBSBDUFS%PNBJO JODMVEFT B
GBMTEF

,O#ZUF&ODPEFS MBUJO CZUF%PNBJO JODMVEFT
GBMTEF

I1RWHWKDW WKHORZHU KDOIRID E\WHHQFRGLQJ WKH
LVDOZD\VWUHDWHGDVDRQHWRRQHPDSSLQJ

$YDLODEOH (QFRGHUYV

SKDURFRPHV ZLWK VXSSRUW IRUWKHPRVWLPSRUWD
DVZHOODVZLWKVXSSRUWIRUVRPHLPSRUWDQW OHJ
FODVVHVLPSOHPHQWLQJWKHP WKHIROORZLQJHQFRI

;065" &ODPEFS

;065" &ODPEFS
I, O#ZUF&ODPEFS
¥;0/VMM&ODPEFS

'KHUB#ZUF&ODPEXSV D ODUJH QXPEHU RIHQFRGLQJV
DEOHOXZUF&ODPEFS LOPXO0&OD R EUMHNE PAULMN RS D O C
RJQL]JHG FDQRQLFDO QDPHV ZLQGRZV ZLQGRZV

LVR ZLQGRZV [FS JUHHN LVR LVR

[FS LVR LVR FS LVR ZLQGR2ZYV P
FS NRL X PDF [FS LVR FS LVR FS [F
FS LVR DUDELF NRL FS PDFURPDQ F\ULO
ODWLQ FS ODWLQ FS FS PDFLQWRVK ODW
F\ULOOLF ODWLQ ODWLQ ZLQGRZV LEP ZLQGR?
ZLQGRZV [FS LVR LVR ZLQGRZV [FS
LVR ZLQGRZV [FS [PDFURPDQ GRV DQG LV

.OLPH 7\SHYV

$PLPH W\SHLVD VWDQGDUG FURVV SODWIRUP GHILQL\
RUIRUPDW 7KH RIILRLVDDUQHWP RNV@®LD WISH

"t
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OLPH W\SHVDUH PRGHORREMMHRHIWY ZKLFK KDYH FRPS
DPDLQ W\SH IRUFHRID R 86 H
DVXEW\SH IRQMBRBSOMKQ FHORHB ID QG
DQXPEHURIDWWULEXWBS/TRERWH[®PSOH

7TKHPLPH W\SH V\QWD[NBJDV IROORZVQBSBN WBMVF <

&UHDWLQJOLPH 7\SHV

, QVWD QPHMWEBZQH FUHDWHG E\H[SOLFLWO\VSHFLI\L(
WKURXJK SDUVLQJD VWULQJRUE\DFFHVVLQJSUHGHIL
LQVWDQFHLVDOZD\VFUHDWHG

7KH FODVVY.UGHRKO¥ VRPH FRQYHQLHQFEPMHWKRGYV L
OJFOFRWRFRO IRUDFFHVVLQJZHOONQRZQPLPH W\
PHQGHG ZD\IRUREWDLQLQJWKHVHPLPH W\SHYV

;O.JNF5ZQF UFYU)UNM
UFYU QMBJO DIBSTFU VUG

;O.JNF5ZQF JNBHF1O0OH
JNBHF QOH

+HUHLVDQH[DPSOHRIKRZWRFUHDWHDPLPH W\SH E
FRPSRQHQWYV

;O.JNF5ZQF NBJO /IJNBHF/ TVC /QOH/
JNBHF QOH

7KHPDLQ SDUVLQJQQWHHIUZNDW K IR F ODSWP\WV U@HHOMH
VDJH

{0.JNF5ZQF GSPN4USJOH /JNBHF QOH/
JNBHF QOH

7TRPDNHLWHDVLHUWRZULWHFRGHWKDWDFFHSWYV E
BT;O.JNFBAQ¥DJIJHFDQEH XVHG

/[JNBHF QOH/ BT;O0.JNF5ZQF
JNBHF QOH

;O.JNF5ZQF JNBHF10OH BT;0.JNF5ZQF /JNBHF QOH/ BT;0.JN
USVF

J)LQDOOINF5ZQ¥R NQRZV KRZWR FRQYHUW ILOH QDPH H
W\SHV XVGE@SWMHAOBNF&PHNODIMO 7KLV PDSSLQJ LV EL
WKH'HELDQ BERQWNF WO ZKLFKLVHQRRSHG LQWR
5ZQF'JMFOBNF&YUPBWKRGI4QFD
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;O.JNF5ZQF GPS'JMFOBNF&YUFOTJPO /IUNM/
UFYU IUNM DIBSTFU VUG

,QPRVWDSSOLFDWLRQV WKHFRQFHSWRIDGHIDXOW
PHDQV ZHGRQ-WNQRZZKDW WKHVHE\WHV UHSUHVHQ

;O.IJNF5ZQF EFGBVMU
BQQMJIJDBUJPO PDUFU TUSFBN

"RUNLQJ ZLWK OLPH 7\SHYV

2QFH\RX KDYHD =QOLPH7\SHLQVWDQFH \RXFDQDFFF
WKNBJDVDQ@BSBNFUH\EMDJIHYV

$QLPSRUWDQWDVSHFWRIPLPH WASHVLVY ZKHWKHU W
ZKLFKLVWHVWDE®BSIOBIBYK D/XKHH 7\SLFDOO\ WH[W ;0/RL
FRQVLGHUHG WH[WXDO ZKLOHLPDJHV DUHELQDU\

JRUWH[WXDO QRQ ELQDU\ W\SHV WKHHQFRGLQJ R
IDXOWY WR 87) WKHSUHYDOHQW LQWHUQHW VWDQG
PHVVINIBS4FAWFUS$IBS4FUGBMFBSS$IBBXFDQ PDQLSXODW
WKH FKDUVHW SDUDPHWHU

&RPSDULQJPLPH W\SHV XVRIQVWDKIH YWWDDIGIG DW® FRP S
LOWRDFFRXQW LQFOXGLQJWKHSDUDPHWHUYV 'LIIHUF
PLPH W\SHV $VDUHVXOW ZKHQ FKDUVHWV DUHLQYR
FRPSDUH X\NBUIDWKHHYVDJH DV IROORZYV

/UFYU QMBJO/ BT;0.JNF5ZQF ;O.JNF5ZQF UFYU1MBJO
GBMTEF

;O.JNF5ZQF UFYU1IMBJO J/UFYU QMBJO/ BT;0.IJNF5ZQF
GBMTEF

/UFYU QMBJO/ BT;0.JNF5ZQF NBUDIFT ;0.JNF5ZQF UFYU1MB
USVF

;O.JNF5ZQF UFYU1IMBJO NBUDIFT /UFYU QMBJO/ BT;0.JNF52Z
USVF

7TKHFKDUVHW 87) WKDW.UWBDZUW RUAXMDMK B/ LV QRYV
WDNHQLQWRDFFRXQWLQ WKHVHFRQG VHWRIFRPSDU

7TKHPDLQ RUVXE W\SHV FDQ EH D ZLTKEWDDUGEO RQ G LRRD W
PDWFKLQJ 2EYLRXVO\ HYHUOWREGQGZ®@P®ORHYZLVH
ZKHQ WKH VXEWKS&SH DL Q W\SHVY PXVWEHHTXDO +HUHL

;O.JNF5ZQF UFYU
UFYU

" %o
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;O.JNF5ZQF UFYU)UNM NBUDIFT ;0.JNF5ZQF UFYU
USVF

;O.JNF5ZQF UFYU1MBJO NBUDIFT ;0.IJNF5ZQF UFYU
USVF

;O.IJNF5ZQF BQQMJIJDBUJPO9NM NBUDIFT ;0.JNF5ZQF UFYU
GBMTF

85/V

85/V RUS85,V DUHD ZD\WR QDPHRULGHQWLI\DQ HQW
WDLQLQIRUPDWLRQRIZKHUH WKHHQWLW\WKH\QDPH

‘HZLOO EH XVLQJ WEGIWRUPSIBSR X UB B GRIEED WIRW P

5HVRXUFH ,GLHQQWHUEKDQJHDEO\ DVLVPRVW FRPPRQO\
85,LVMXVWD QDPHRULGHQWLILFDWLRQ ZKLOHD 85/
KRZWRILQGRUDFFHVV D UHVR XUERD YR & [DTP B ¥ 8 S WIK\H!
WJUBF LWGNHWQWLILHY DQG QDPHV D GREXRHQK\P IDKLOH V
EPF DPN EPDVNFOUT DVSSJDO®WR N SHFUBEHYMWWDW ZH
+773WRDFFHVV WKLV UHVRXUFHRQD VSHFLILFVHUYH

%\FRQVLGHULQJPRVW SDUWV RIDQ 85/ DVRSWLRQDO
LPSOHPHQW ERWK 85, DQG 85/ XVL Q& ®PRIGE AOD \8B / 7 KRILF O
85,V DQG KDV WKHIROORZLQJFRPSRQHQWYV

VFKHPH IQUNHJUQTXT XXTGJIJMRUOJM

KRVW KRVWQDBBHWWULQJRU

SRUW SRUWOQOWHJHU RU

VHIPHQWY FROOHFWLRQ RI S D WRUVGHIWPHRMMRMU HH\G
TXHU\ TXHU\GLPWMRQDU\RU

I[UDJPHQW IUDJPHO@W VWULQJRU

XVHUQDPH XVHUQDPW VWULQJRU

SDVVZRUG SDVVZ&RIMG VWULQJRU

7TKHV\QWD[ RIWKHH[WHUQDO UHSUHVHQWDWLRQ RID =
TDIFNF VTFSOBNF QBTTXPSE!IPTU QPSU TFHNFOUT F

&UHDWLQJ 85/V

=Q8UOVDUHPRVWRIWHQ FUHDWHG E\SDUVLQJDQ HI[V
HLWKHIBWKHU SOV PHVVDJH RUEN /RN G;10@ 5 W K H
FROQYHQLHQFHPHVVDJHWRDVWULQJ
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;O6SM GSPN4USJOH /IUUQ XXX HPPHMF DPN TFBSDI R 4NB

/1TUuUQ XXX HPPHMF DPN TFBSDI R ANBMMUBML/ BT6SM

7KHVDPHLQVWDQFHFDQDOVREHFRQVWUXFWHG SUR.:

;O6SM OFX

TDIFNF 1UUQ

IPTU /XXX HPPHMF DPN/
BEE1BUI4FHNFOU /TFBSDI/
RVFSzZz"U /R/ QVU /4NBMMUBML/
ZPVSTFMG

;O6FMRPSRQHQWYV FDQEHPDQLSXODWHG GHVWUXFWLY

/[TUUQ XXX HPPHMF DPN POF UXP / BT;06SM
RVFSz"U /[UISFF/ QVU [/
RVFSZ3FNPWF,FZ /POF/
ZPVSTFMG
IlUUQ XXX HPPHMF DPN UXP UISFF

(IWHUQDO DQG ~-QWHUQDO 5HSUHVHQWDWLRQ RI 85/V

6RPHFKDUDFWHUV RISDUWV RID 85/ DUHFRQVLGHUHC
WKHP ZRXOG LQWHUIHUH ZLWK WKH VIQWD[ DQG IXUWK|
WR EHHQFRGHG 7 KOI6MHWMBRKBY RBURWRFROV GR QRW
DQ\HQFRGLQJ ZKLEH W@BS HO@RHHUH LV DQ H[DPSOF

/[TUUQ XXX HPPHMF DPN/
BEE1BUI4FHNFOU /TPNF FODPEJOH IFSF/
RVFSzZz"U /BOE TPNF FODPEJOH/ QVU [/IFSF UPP/
ZPVSTFMG

IluuQ XXX HPPHMF DPN TPNF FODPEJOH IFSF BOE
7KH=Q8UO SDUVHU LV VRPHZKDW IRUJLYLQJDQGDFFH:?

ZHOO OLNHPRVWEURZVHUV ZRXOG

/TUUQ XXX FYBNQMF DPN B QBUI R B C D/ BT;06SM
IUUQ XXX FYBNQMF DPN B QBUI R B C D

5HODWLYH 85/V

=Q8UO FDQ SDUVHLQWKHFRQWH[WRIDGHIDXOW VFKH
;O6SM GSPN4USJOH /XXX FYBNQMF DPN/ EFGBVMU4DIFENF
IUUQ XXX FYBNQMF DPN

*LYHQ DNQRZQ VFKHPH =Q8UO NQRZV LWV GHIDXOW S
QPSUOS%FGBVMU
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$ SDWKGHIDXOWYVY WR ZKDW LV FRPPRQO\UHIHUUHG W
ZLWK4MB3IDWKYVY DUHPRVWRIWHQ EXWGRQ-WKDYH WI
ILOHV\VWHP SDWKV 7R VX #%FRBQIBEMWWKILS/F DUKMS A ¥ BUYI
DQGIMREBISFDWHFFHVVRUV DUH SURYLGHG

=Q8UO KDV VRPHVXSSRUW WR KDQGOH RQH 85/LQ WKF
WKLV LVDOVRNQRZQDVDUHODWLYH85/LQ WKHFRQW
LPSOHPHQWHGX'\CIT@MVRAMBD QWBF$POUFFHWMKRGV
)RUH[DPSOH

/| GPMEFS GJMF UYU/ BT;06SM JO$POUFYUOG
/TUUQ GJIMFTFSWFS FYBNQMF OFU /| BT;,06SM
IluuQ GJIJMFTFSWFS FYBNQMF OFU GPMEFS GJMF UYL

2SHUDWLRQV RQ 85/V

7TRDGGRSHUDWLRQV WR 85/VA\RXFRXOGDGGDQH[WH!
FODVV ,QPDQ\FDVHV WKRXJK LWZLOO QRWZRUNRQ
DVXEVHW ,QRWKHUZRUGY \RXQHHG WR GLVSDWFK
PD\EHHYHQRQ RWKHU 85/ HOHFObB@W VU Q FISBRW HAVOZ Q H U H

7TKHILUVW VWHS IRULWY XVHLVGHILQLQJD QDPHIRU
WKH VA\PERIBJFWF$PEOHUFFFOQUd RQH RUPRUBVXMEFQ@DVV H
FSBUODMHMHG WREHGHILQHG HDFK GHILQLQFRISW KBHPRID D V)
WR UHWXUQ WRHSJPMH $RQ WRKHURI[DPSOH 7KHQ DOO V.
ZLWKWKHVDPHRSHUDWLRQ IRUP WKHJURXS RIDSSOLF
WKHVHKDQGOHU VXEGPDFFHHNVORWEBIR MK DFWXDO ZF

*LYHQ D =Q8UO LQVWQRFGP ¥ MOERSBES®PSNOQFSB
UJPO XZWIOO QAGPSNOQFSBUJW@EOX SMORGSBUJIPO
WXUQ LW ZLOO ORRNIRUDQDSSOLFDEOHKDQGOHU VX

(DFK VXEFODVVIBIOEMEHMHGBWUIRORWHVWQI LW FDQ K
GOHWKHQDPHGRSHUDWLRQZLWKDQRSWLRQDO DUJ
GHIDXOWLPSOHPHQWDWLRQ DOUHDG\FRYHUV WKH PR
QDPH KDV WRPDWFKDQG WKHVFKHPHRIWKH 85/ KDV W
UHWXUQBGRWFT

JRURXUH[DPSOH SWKISBFWVORBUFIBWIO LV LPSOHPHQV
DVDQRSHUDWSRQYIBWHGPOUFODPGOHU FODVV LV HL)
JUUQ3FUSJFWHRRRIOVKID VRKHFIHYU RO JMF3FUSJFWF
$POUFARUTWK H VGIWHP H

7KLY GLVSDWFKLQJPHFKDQLVP LY PRUH SIRSHWMUIXO WK
VXEFODVVHV EHFDXVH RWKHU HOHPHQWYV FDQ EH WDNH
DOQRWKHU LVVXH ZLW KO\6BRHEPAHO\DS/WAHMLEKLFK LV WKDW
DQLQILQLWHQXPEHURIVFKHPHV ZKLFK QR KLHUDUFK\



&KDUDFWHU (QFRGLQJDQG 5HVRXUFH OHW

2GGV DQG (QGV

6RPHWLPHV WKHFRPELQDWLRQRIDKRVWDQG SRUW
DQG WKLV LV DFFHBVDBEGRHEEWKIWKH

7KHUH LV D FRQ Y H GBLAHUBIH WH WREBREFRAJORDG WKH UHVR
=Q8UO SRLQWV WR

/TUUQ [O TUGY FV [O OVNCFST UYU/ BT;06SM SFUSJFWFS$P(

/TUUQ [O TUGY FV [O OVNCFST UYU/ BT;06SM TBWF$POUFO
/IOVNCFST UYU/

7TKHILUVWH[SUHVVLRQ UHWULHYHVY WKHFRQWHQWV L
VHFRQG H[SUHVVLRQ VDYHV WKH FRQWHQWV GLUHFWO

=Q8UO FDQ EH XVHG WR KDQ GOWR WVWOHHVE/S 1R UBW K LV VFKH

*LYHQDILOH 85/ LW FDQ EH FR® ¥BBUGHE® WREDMKHI X O D
BT'JMF3FGPHNVYMAIH ,Q WKHRWKHU GLUHFWLRQ \RXF
IURPDMF3FGFIXVOQMBWERMBT;068WVDJIJHY 'RNHHSLQPL
KRZHYHU WKDW WKHUH LV QR VXFKWKLQJDVDUHODW
85/V H[LVW
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=LQF +773 7KH &OLH(

6YHQ 9DQ &DHNHQEHUJKH ZLWK /XF)DEUHVVHDQG

+773LVDUIJXDEO\WKHPRVWLPSRUWDQWDSSOLFDWL
IRUZKDW ZH FRQVLGHU WR EH WKH ,QWHUQHW WLV W
EURZVHUVDQG ZHE VHUYHUV WR FRPPXQLFDWH ,WLYV
SRSXODU SURWRFROIRULPSOHPHQWLQJZHE VHUYLFH

'LWK=LQF 3KDURKDV RXWRIWKHER[VXSSRUW IRU +77:
HOHJDQW +773 FOLHQWDQG VHUYHU OLEUDU\ ZULWW F
&DHNHQEHUJKH

+773DQG =LQF

+773 VKRUW IRU +\SHUWH[W 7UDQVIHU 3URWRFRO 1XQ
SURWRFROLQWKHFOLHQW VHUYHU FRPSXWLQJPRGF
WRFROLWLVOD\HUHGRQWRSRIDUHOLDEOHWUDQV:
7TKHPRVWLPSRUWDQW VWDQGDUG VSHFLILFDWLRQ GRF

LY) & $V XVXDO DIRRGVWDUWLQJSRLQW IRU OHE
':LNLSHGLD DUWLFOH

$FOLHQW RIWHQFDOOHG XVHU DJHQW VXEPLWVDQ -
ZLOO UHVSRQG ZLWK DQ +773 UHK/IS RQMMLDMH YIHIR | WK H

JLIXUH &QLHQW 6HUYHU LQWHUDFWLQJ YLD UHTXHVW U

%o,



=LQF +773 7KH &OLHQW VL[G

QLFDWLRQOLHV ZLWK WKH FOLHQW ,Q +773 SDUODQF}
$ UHVRXUFH VRPHWLPHV DOVRFDOOHGDQHQWLW\ L
WLRQRIE\WHVDQGDPLPH W\SH $VLPSOHWH[W UHVF
HQFRGLQJWKHVWULQJLQ VRPHHQFRGLQJ IRUH[DPS
W\SH YU QMBJO DIBSIEFRQWUDVW DQ +70/ UHVRXUFF
PLPH W\SHFYUNHUNM DIBSTFU VUG

7TRVSHFLI\ZKLFKUHVRXUFH\RX ZDQW D 85/ 8QLIRUP
XVHG :HEDGGUHVVHV DUHWKHPRVW FRPIRIRKQIRUP R
QIBSP PSH GIJMFT QIBSP MIP\HP 8SENBWKMD W OH IHUV WR C
LPDJHUHVRXUFHRQDVSHFLILFVHUYHU

7TKHUHOLDEOHWUDQVSRUWFRQQHFWLRQ EHWZHHQ D
ELGLUHFWLRQDOO\ ERWKWRVHQG WKHUHTXHVW DV
WFDQEHXVHGIRUMXVWRQHUHTXHVW UHVSRQVH F\
YHUVLRQ RULWFDQEHUHXVHGIRUPXOWLSOHUHT.
GHIDXOWIRU +773 YHUVLRQ

=LQF WKH VKRUV) FRHEFRFRSRQHQWY LV DQ RSHQ VRXUTF
IUDPHZRUN WR GHDO ZLWK +773 ,WPRGHOV PRVW FRQF|
VWDQGDUGV DQG RIIHUVERWK FOLHQW DQG VHUYHU I
JRDOVLVWRRIIHUXQGHUVWDQGDELOLW\ 6PDOOWDC
$Q\RQH ZLWK DEDVLF XQGHUVWDQGLQJRIGPDOOWDO
VKRXOG EHDEOHWR XQGHUVWDQG ZKDW LV JRLQJRQ
LPSOHPHQWDWLRQ =LQF RU=Q DIWHULWYV QDPHVSE
RI3KDUR6PDOOWDON VLQFH YHUVLRQ W KDV EHH(C
LPSOHPHQWDWLRQV VXFKDV *HPVWRQH

7KHUHIHUHQFH=Q LPSOHPHQWDWLRQOLYHV LQ VHYHL
$IUUQ XXX TRVFBLTPVSDF DPN ;JOD)551$PNQPOFC
$IUUQ ND TUGY FV ;JOD)551$PNQPOFOUT
$IUUQT XXX HJUIVC DPN TWFOWD [JOD
,QVWDOODWLRQRU XSGDWLQJ LIQVWZKE WILRBYV FDQ EH

. RLQJD VLPSOHUHTXHVW

7TKHNH\REMHFW WR SURJUDPPDWLFDOO\ @BHRX\OH +773
<RXLQVWDQWLDWHLW XVHLWVULFK $3, WRFRQILJXI
DQGDFFHVV WK B $HMIRMMYWDWHIXO REMHFW WKDW DF'

%DVLF 8VDJH

/HW-VJHW VWDUWHG ZLWK WKH VLPSOHVW SRVVLEOH X
;O$MIFOU OFX HFU /1UUQ [O TUGY FV [O TNBMM IUNM/

%o ...



¥ ... 'RLQIJDVLPSOHUHTXHVW

6HOHFW WKHDERYHH[SUHVVLRQDQGLQVSHFWRU SU
DAUSJIJEOMHFN FRQWDLQLQJD YHU\VPDO®® WPHWEBREBEXPHQYV
EHORQJVWRWKHFRQYHQLHQFH $3, /HW:-V XVHD PRUH
H[SOLFLWDERXW ZKDW KDSSHQHG

;O$MJIFOU OFX

VSM /IUUQ [O TUGY FV [O TNBMM IUNM/
HFU

SFTQPOTF

+HUH ZH H[SOLFLWO\VHW WKH XUO RV SWKMKHHQVRK U F H \
H[HFXWHDQ +77 HADQE ZOJILQDOO\DVN IRUWKH UHVS|
XVLRPTQPOIKHFH DERYH UBBRTWAREMHFW 21 FRXUVH \RX F
LQVSHFW LW ,WFRQVLVWVRI HOHPHQWYV

D:04UBUVREMAFW
D;O)FBEREWMHFW DQG
DQ RS W IORMUEBKHFW

7KHVWDWXV OLQH VD\V +773 2. ZKLFKPHDQV WKH
7KLV FDQ EH WH VW R 6V DMEFALVOKHU WKH UHVSRQVH R
FOLHQW LWVHOI 7KHKHDGHUV FRQWDLQ PHWD GDWD U

tWKHFRQWHQW W\SH DPLPH W\SH DPPW¥QUEOH 2
5ZQF

FWKHFRQWHQW OHQJWK D E\WHFRXQDWODFFHVVL]I
UFOU-FOHUI

fWKHGDWHWKHUHVSRQVH ZDV JHQHUDWHG
ftWKHVHUYHU WKDW JHQHUDWHG WKHUHVSRQVH

TKHHOQWLWA\LVY WKHDFWXDO UHVRXUFH WKHE\WHV W
FROQWH[WRIWKHFRQWHQW W\SHPLPH W\SH =Q DXWRP
PLPH W\SHIWEQWRLQIJWKHFRUUHFWHQFRGLQJ ,Q RX
HQWLW\ LV DQ;0QVE DQH&OREIRQF U HW H \OSEFWDIDANZY R |

/ILNHDQ\6PDOOWDONREMHFW \RXGIT DREFAHHHRWRU H
<RXPLIJKWEHZRQGHULQJKRZWKLVUHVSRQVHZDYV DF
WKHQHWZRUN 7KDW LV HDV\ZLWK =LQF DV WKH NH\ +
XSJUFO/&KXDW GLVSOD\VWKHUDZIRUPDW RIWKHUHVSR
WUDQVPLWWHG WKURXJKWKHQHWZRUN

] SFTQPOTF ]

SFTQPOTF ;O8MIFOU OFX

VSM /IUUQ [O TUGY FV [O TNBMM IUNM/
HFU

SFTQPOTF
SFTQPOTF XSJUF0O 5SBOTDSJQU
5SBOTDSJQU GMVTI

%o T



=LQF +773 7KH &OLHQW VL[G

,JARXKDYHWKH 7UDQVFULSWRSHQ \RXVKRXOG VHH VF

)551 0,
%BUF 51V .BS (.5
.PEJGJDBUJPO %BUF 5IV 'FC (.5

$POUFOU -FOHUI

4FSWFS ;JOD )551 $PNQPOFOUT

7BSZ "DDFQU &ODPEJOH

$POUFOU 5ZQF UFYU IUNM DIBSTFU VUG

IUNM

IFBE UJUMF 4NBMM UJUMEF IFBE

CPEZ | 4NBMM | Q 51JT JT B TNBMM )5.- EPDVNFOU Q C
IUNM

7KHILUVW &5/) WHUPLQDWHG OLQH LV WKH VWDWXV Ol
RQDOLQHZLWKDNH\DQGDYDOXH $Q HPSW\OLQH HQ
HQWLW\E\WHV IROORZV HLWKHU XS WR WKHFRQWHQ)
VWUHDP

<RXPLIKWZRQGHU ZKDW WKHUHTXHVW ORRNHG OLNF
ZRUN" <RXFDQILQGLWRXW XVLQJWKHVDPHWHFKQLT.

] SFRVFTU ]

SFRVFTU O$MJIFOU OFX

VSM /IUUQ [O TUGY FV [O TNBMM IUNM/ -
HFU

SFRVFTU

SFRVFTU XSJUF0OO 5SBOTDSJQU
5SBOTDSJQU GMVTI

,QDQRSHQHG 7UDQVFULSW\RX ZLOO QRZ VHH
(&5 [0 TNBMM IUNM )551
"DDFQU
6TFS "HFOU ;JOD )551 $PNQPOFOUT
)PTU [0 TUGY FV
$;03FRVEEFMHFW FRQVLVWV Rl HOHPHQWYV
D; 0O3FRVF TR EMHFW
D;0)FBEREMHFW DQG
DQ RS W IORMUEBKHFW

TKHUHTXHVWOLQHFRQWDLQV WKH+773 PHWKRG VRP|
WKH+773 SURWRFRO YHUVLRQ 1H[WFRPHWKHUHTXH
UHVSRQVHKHDGHUYV PHWD GDWD LQFOXGLQJ

FWKHKRVW ZHZDQW WR WDON WR
FWKHNLQG RIPLPH W\SHV WKDW ZHDFFHSW RU SUHI

%o T



¥ ... 'RLQIJDVLPSOHUHTXHVW

FWKH XVHU DJHQW WKDW ZH DUH

,(I\RXORRNFDUHIXOO\DWWKH 7UDQVFULSW\RX ZLOO \
WKHKHDGHUV )RUPRVWNLQGV RIUHTXHVWY OLNHIR

JRUGHEXJJLQJDQG IRUOHDUQLQJ LWFDQEHKHOSIX
FOLHQW 7U\WKHIROORZLQJ

;O8MIFOU OFX
MPH5P5SBOTDSJQU
HFU /IlUUQ [O TUGY FV [O TNBMM IUNM/

7KLV ZLOO SULQW RXW VRPHLQIRUPDWLRQ RQWKH 7UD

$POOFDUJPO &TUBCMJTIFE [O TUGY FV

NT

3FRVFTU 8SJUUFO B ;O3FRVFTU (&5 [O TNB
NT

3FTQPOTF 3FBE B ;O3FTQPOTF 0,
UFYU IUNM DIBSTFU VUG # NT

(&5 [0 TNBMM IUNM # NT

,QDODWHUVXEVHFWLRQ DERXW VHUYHU ORJJLQJ ZK
\RXZLOO OHDUQ KRZWRLQWHUSUHWDQG FXVWRPL]HC

6LPSOL4HG +773 UHTXHVWYV

SOWKRXIMIEDDEVROXWHO\WKH SUHIHUUHG REMHFW
LOQWULFDFLHV RI+773 \RXVRPHWLPHV ZLVK\RX FRXO
ZLWKDQDEVROXWHPLQLPXPDPRXQWRIW\SLQJ HVSHF
WKHVH RFFDVLRQBTWKBDONVYLGH RQO\$3,IRUTXLFN +7

;O&BTZ HFU /IUUQ [O TUGY FV [O OVNCFST UYU/

7TKHUHVXOW LO3FORR®MPHFW $SDUW IURP EDVLF DXWHl
WKHUHDUHQRRWKHURSWLRQV $QLFHIHDWXUHKHU
GLUHFW ZD\VWRDVNIRULPDIJHUHVRXUFHV DV UHDG\ W

;O&BTZ HFU(JG

/TUUQ FTVH PSH EBUB -PHPT (SBQIJDT &46( -PHP HJ(
;O&BTZ HFU+QFH /IUUQ DBSFUBLFS XPMG CF TVO GJSF
;O&BTZ HFUL1IOH /I1UUQ QIBSP PSH GIJMFT QIBSP QOH/

;O&BTZ HFU1OH /IUUQ DIBSU HPPHMFBQJT DPN DIBSU DIU
/IB? C? D?/ BT.PSQI PQFO*O)BOE

"KHQ\RXH[SORUH WKHLPSOHPHQWDOIBEEHWRR ZLOO C
;OSMIREMHFW LQWHUQDOO\

%o "



=LQF +773 7KH &OLHQW VL[G

T T +7736XFFHVV "

$VLPSOHYLHZRI+773LV \RXUHTXHVWDUHVRXUFHD
FROQWDLQLQIWKHUHVRXUFH %XWHYHQLIWKHPHFKI
HYHQ WKDWLVQRWJXDUDQWHHG VHHWKHQH[W VHF\
ZKDW\RX H[SHFWHG

+773 GHILQHV D ZKROHVHWRIVRFDOOHG VWDWXV FRG
7TKHVHFRGHV WXUQ XSDV SDUW RIWKHVWDWXV OLQH
PDSSLQJQXPHULFFRGHVWRWKHLUWH[WXDO UHDVRQ

;O$8POTUBOUT IUUQ4UBUVTS$SPEFT

$IJRRGRYHUYLHZFDQEHIRXQG VQWKRII:+tNLSWHGDWRXY

FRGHYXHPRVWFRPPRQFRGH WKHRQHWKDWLQGLFDW
ZLWKUHDVRQ -2.- +DVYHTDUGERRNVERWRERD PROUT F

KRZWRLQWHUSUHW VRPH RIWKHP

6RLI\RXGRDQ+773UHTXHVWDQG JHW VRPHWKLQJED
VXPHWKDWDOOLVZHOO <RXILUVWKDYHWRPDNH VX
VSHFLILFDOO\WKHUHVSRQVH ZDVVXFFHVVIXO $V PH
VHQGIUAYDDFRWKHUHVSRQVH RUWKHFOLHQW

] DMJFOU ]

DMJFOU ;O0$MJFOU OFX

DMJFOU HFU /IUUQ [O TUGY FV [O OVNCFST UYU/ -
DMJFOU JT4VDDFTT

JG5SVF < DMJFOU DPOUFOUT MJOFT DPMMFDU < FBDI ] F
JG'BMTF < TFMG JOGPSN /4PNFUIJOH XFOU XSPOH/ >

7TRPDNHLWHDVLHU WR ZULWH ;WM WROUWHTIV ¥ RO HEXQ/\WM F
IXOVWDWXV KDQGOLQJPHWKRGVLQLWYV $3, <RXFDQIL
VXFFHVVIXO +773 UHV SR Q VHYV@PSH B YF5UR AR IVRKOQN K H
7TKHFOLHQW ZLOO WKHQ DXWRKR BOILVFIRIDFOAGWURE D
7KLVLVIHQHUDOO\XVHIXO ZKHQ WKH DSSOLFDWLRQ |
HUURUYV

$GGLWLRQDOO\ WRLQVWDOO D ORFEDBIRIWXREG KDQG
7KLV ZLOOLQYRNHD EORFN RSWLRQDOO\SDVVLQJDQ }
JRHV ZURQJ 7RJHWKHU WKLV DOORZVWKHDERYHFRG

;O8MIFOU OFX
FOGPSDF)UUQ4VDDFTT USVF
JG'BIJM < FYDFQUJPO ]
TFMG JOGPSN /$BOOPU HFU OVNCFST / FYDFQUJF
>

HFU /IlUUQ [O TUGY FV [O OVNCFST UYU/

OD\EHLW GRHVQ-WORRNOLNHDELJGLIIHUHQFH EXW
RSWLRQV DQG; IHEOW ROHMWRIH- OO0 VHH ODWHU RQ WKH FF
PRUHHOHIJDQWDQG PRUHUHOLDEOHDW WKHVDPH WLF

%0 %60



¥+ 'HDOLQJZLWKQHWZRUNLQJUHDOLW\

¥+ HDOLQJ ZLWK QHWZRUNLQJUHDOLW\

$VD QHWZRUN SURWRFRO +773LVPXFKPRUHFRPSOLFI
VDJHVHQG 7KHBODMAEXWYYV RI 'LV W U LSEDOMME & RHPSMKWWFLKQ
HW DO HORTXHQWO\OLVWWKHLVVXHVLQYROYHG

$7KH QHWZRUN LV UHOLDEOH
$/DWHQF\LV]HUR

$1%DQGZLGWK LV LQILQLWH

$+7KH QHWZRUN LV VHEXUH
$7RSRORJ\GRHVQ-W FKDQJH
$+7KHUHLVRQHDGPLQLVWUDWRU
$7UDQVSRUW FRVW LV JHUR

$7KH QHWZRUN LV KRPRJHQHRXYV

=QZLOOVLIJIQDO YDULRXVH[FHSWLRQV ZKHQ WKLQJV .
;O$MIPQG WKH XQGHUO\VALQJIUDPHZRUN KDYH FRQVWDC
WR GHDO ZLWK YDULRXVDVSHFWV UHODWHG WR WKHVF

'RLQIJDQ+773 UHTXHVW UHVSRQVHF\FOHFDQ WDNH D
WLPH &OLHQWFRGHKDVWRVSHFLI\DWLPHRXW WKH
ZDLWIRUD UHVSRQVH DQGEHSUHSDUHG IRU ZKHQ WKL
WKHUHLVQRDQVZHU ZLWKLQD VSHFLILHG WLPHRXW FI
FRPSRQHQWLVH[WUHPHO\VORZ EXWLWFRXOGDOVF
UHIXVHVWRDQVZHU

6HWWLQJWKH WLPH;R¥$W CHQUW KW & DR Q DV W

;O$MIFOU OFX
UIJNFPVU
HFU /lUUQ [O TUGY FV [O TNBMM IUNM/

7TKHWLPHRXWFRXQWVIRUHDFKVRFNHWOHYHO FRQQ
VHSDUDWHO\ <RXFDQG\QDPLFDOO\ U;ldG AOLGHRDW KH W
UJPOSJINFPDAUV ZKWERBMID 7 B/XHEHFCMR V

;O$POOFDUJPO5IJNFPVU

WBMVF

EVSJOH < ? ;O$MJFOU OFX HFU /IUUQ [O TUGY FV [O TNE
=QGHILQHV LWV JOREDO GHIDXOW WLPHRXWLQ VHFRQ
;O/FUXPSLJOH6UJMT EFGBVMU4PDLFU4USFBN5JIJNFPVU
;O/FUXPSLJOH6UJIJMT EFGBVMU4PDLFU4USFBNS5IJNFPVU

7KLV VHWWLQJDIIHFWV PRVWIUDPHZRUN OHYHO RSHL
ILHG

%o S



=LQF +773 7KH &OLHQW VL[G

'"XULQIJWKHH[HFXWLRQRI+773 YDULRXV QHWZRUN H]J
IHWZRUN(UURU PLJKWEHWKURZQ 7KHKVBIEIRFNOO EF
ZKHQLQVWDOOHG

7TRGHDO ZLWK WHPSRUDU\RU LQWHUPLWWW-$QWFHW ZR U
RITHUVD UHWU\ SURWRFRO <RXFDQVHWKRZPDQ\WL
UHWULHG DQG KRZPDQ\VHFRQGV WR ZDLW EHWZHHQ U

;O$MIFOU OFX

OVNCFSOG3FUSJFT

SFUSZ%FMBZ

HFU /1lUUQ [O TUGY FV [O TNBMM IUNM/

, QWKHDERYHH[DPSOH WKHUHTXHVW ZLOO EHWULHC
GHOD\EHWZHHQ DWWHPSWV 1RWHWKDW WKH GHILQLW
LQFOXGHVIRUH[DPSOHWKHRSWLRQ WRHQIRUFH +773

%XLOGLQJ 85/ V

=Q XVEVYFMEMHFWY WR GHDOMIBOWFEFRQWDLQV DQ $3,
EXLOG85/V /HW XVUHYLVLWRXULQLWLDO H[DPSOH X
ZLWKWEMJIBEBU

:0O$MJIJFOU OFX )
lUUQ

IPTU /[O TUGY FV/

BEE1BUI /[O/

BEE1BUI /TNBMM IUNM/

HFU

,QVWHDG RIJLYLQIJD VWULQJDUJBFPSIHVMIME BEHRBDIUGH C
WKHQHFHVVDU\HOHPHQWV WR FRQVWUXFW WKH 85/ PD(
RXW$SMIREMHFWUUIMKWHW ZKDW LV FDOOHG WKH VFKHP
WKH KRVWQDPH 6LQFHZHGRQ-WVSHFLI\D SRUW WKH
XVHG SRUW 1H[WZHDGG SDWKHOHPHQWY H[WHQGI

$85/FDQDOVRFRQWDLQ TXHU\SDUDPHWHUV /HW-V G
H[DPSOH

O$MIFOU OFX

lUUQ

IPTU /XXX HPPHMF DPN/

BEE1BUI /TFBSDI/

RVFSZ"U /R/ QVU /11BSP 4NBMMUBML/
HFU

4XHU\SDUDPHWHUVY KDYHD QDPHDQG D YDOXH &HUW

WREHHQFRGHG <RXFDQ EXL O GOW BME WIIHAEAVS & Q2 MYKHW
ZD\V

%o <



F % 6XEPLWWLQJ+70/IRUPV

:06SM OFX
TDIFNF 1UUQ

IPTU /XXX HPPHMF DPN/

QPSU

BEE1BUI4FHNFOU /TFBSDI/
RVFSZ"U /R/ QVU /11BSP 4NBMMUBML/
ZPVSTFMG

JVRXSULQW WKHDERYHH[SUHVVLRQ LWJLYHV\RX WK
WKH 85/

ITUuUQ XXX HPPHMF DPN TFBSDI R 1IBSP ANBMMUBML
7TKLVVWULQJ YHUVLRQFDQ HDVDOGSBHMNMHDFUWHG DIJDLQ L

/TUUQ XXX HPPHMF DPN TFBSDI R 1IBSP 4NBMMUBML/ BT;¢
/TUUQ XXX HPPHMF DPN TFBSDI R 1IBSP 4NBMMUBML/ BT;

I1RWH KROWSWUVHU LVIRUJLYLQJZLWKUHVSHFW WR\
EURZVHUV ZRXOG GR :KHQ SURGXFLQJDQH[WHUQDO
HQFRGLQJZLOO WDNH SODFH 3OHDV;HDERB RVOMPR WHH FC
GHWDLOHG ORRN DW;W&8W DS\DVED Q GWORWVRIREMHFW

T %6 XEPLWWLQJ +70/IRUPV

,QPDQ\ZHE DSSOLFDWLRQV +70/IRUPV DUH XVHG ([DP
DVHDUFKVWULQJ DIRUP ZLWK D XVHUQDPHDQG SDV\
UHJLVWUDWLRQ IRUPV ,Q WKHFODVVLFDQGPRVW FRF
E\VHQGLQJWKH GDWD HQWHUHG LQ WKH ILHOGV RI D IR
EXWWRQLV FOLENHG ,WLVSRVVLEOHWRLPSOHPHQW
FDOO\ X&$JIF O U

JLUVWIARX KDYHWRILQG RXWKRZWKHIRUPLVLPSOHP
+70/ FRGH +HUHLVDQH[DPSOH

GPSN BDUJPO OTFBSDI IBOEMFSO NFUIPE 010450
FODUZQF 0BQQMJDBUJPO Y XXX GPSN VSMFODPEFEDO
4FBSDI GPS JOQVU UZQF OUFYUO OBNF OTFBSDI GJFMEDO
JOQVU UZQF OTVCNJUO WBMVF O(P O

GPSN

7TKLVIRUP VKRZVRQHWH[WLQSXWILHOG SUHFHGHGE
ORZHG E\D VXEPLWEXWWRQ ZLWK 1*R - DVODEHO $VV
ZLWK 88UQ XXX TFBSDI FOHIPP@IPNSOHPHQW WKH EH
RIWKHEURZVHU ZKHQ WKH XVHU FOLFNV WKH EXWWR C
IRUP GDWD WR WKH VHUYHU

%0 E



=LQF +773 7KH &OLHQW VL[G

:O$MJIFOU OFX

VSM /IUUQ XXX TFBSDI FOHJOF DPN TFBSDI IBOEMFS/
GPSN"U /TFBSDI GJFME/ QVU /1IBSP 4NBMMUBML/
QPTU

7KH 85/ LV FRPSRVHG E\FRPELQLQJWKH 85/ RIWKH SD.
IRUP ZLWK WKH DFWLRQ VSHFLILHG 7KHUHLV QR QHH ¢
UHTXHVW KHUH EHFDXVH WKH IR U B ROHN IVEBIE D] ¥ XXOWX
GPSN VSMFODXEEEGPEKHMU PNWKRG WR VHW WKH YDO X
ILHOG DQ HQWA"@\QRMIM\ESUHIPO'PSN6S KOO FEEFERD i
LIQHHGHG DQG WKHILHOG QDPH YDOXHDVVRFLDWLF
ILQDI@POMY LQYRNHG WKH +773 UHTXHVW VHQW WR WKH
SURSHUO\HQFRGHG HQWLW\ $VIDUDV WKHVHUYHU L
UHDO XVHU VXEPLWWHG WKHIRUP &RQVHTXHQWO\ Wk
DV ZKHQ\RX VXEPLW WKHIRUP PDQXDOO\XVLQJDEURZ
DOOUHOHYDQW ILHOGY HYHQ WKHKLGGHQ RQHYV

7KHUH LV D VHFRQG W\SH Rl NRAMPUH Q BB G LGORISIND I BUHES
LQVWHDG RI DG GLQ JQLHIFG BENRX DGR V

GPSN BDUJPO OTFBSDI IBOEMFSO NFUIPE 010450
FODUZQF ONVMUJQBSU GPSN EBUBO

4FBSDI GPS JOQVU UZQF OUFYUO OBNF OTFBSDI GJFMEO
JOQVU UZQF OTVCNJUO WBMVF O(P O

GPSN

7KHFRGHWRVXEPLW WKLV IRUP ZRXOG WKHQ EHDV IRC

;O8MIFOU OFX

VSM /IUUQ XXX TFBSDI FOHJOF DPN TFBSDI IBOEMFS/

BEE1BSU ;O.JNF1BSU GJFME/BNF /TFBSDI GJFME/ WBMVF
ANBMMUBML/

QPTU

,QWKLV FDVH DQ;i-DOWMWN\IBISWIBEN®BBBROWHIZ D QG
XVHG 7KLV W\SHLVRIWHQ XVHGLQIRUPV WKDW XSORTEL

GPSN BDUJPO OVQMPBE IBOEMFSO NFUIPE 010450
FODUZQF ONVMUJQBSU GPSN EBUBO

1I1PUP GIJMF JOQVU UZQF 0GJMFO OBNF 0QIPUP GJMFO
JOQVU UZQF OTVCNJUO WBMVF 06QMPBE 0

GPSN

7KLY ZRXOG EHWKHZD\WR GRWKH XSORDG SURJUDPPL

O$MIFOU OFX
VSM /IUUQ XXX TFBSDI FOHJOF DPN VQMPBE IBOEMFS/
BEE1BSU ;O.JNF1BSU GJFME/BNF /QIPUP GJMF/ GJMF/BNF

/ 1JDUVSFT DBU KQH/
QPTU

Sf



$+ S %DVLF$XWKHQWLFDWLRQ &RRNLHV DQG VHVVLRQV

6RPHWLPHYV WKHIRUP:-VVXEPLWPHWKRG Il 7 LQVW
LQVWHIPGWMBR WKH FOLHQW 1RWH WKDW WKLV WHFKQLT?
DVHUYHULV GLIITHUHQW WKDQ ZKDW KDSSHQV ZLWK UDZ
5(67%$3, QDODWHUVXEVHFWLRQZH ZLOO FRPHEDFNV

%DVLF $XWKHQWLFDWLRQ &RRNLHV DQG VHV

7KHUHDUH YDULRXV WHFKQLTXHV WR DGG DXWKHQWL
ZKRDFFHVVHV ZKLFK UHVRXUFHV WR +773 7KLV LV RU\
VLPSOHVW DQG PRVW FRPPRQ IRUP RIDXWKHQWLFDWL]
WLRQ -

;O8MIFOU OFX
VTFSOBNF /KPIO!IBDLFS DPN/ QBTTXPSE /USVTUOP /
HFU /1lUUQ XXX FYBNQMF DPN TFDSFU UYU/

7TKDWLVDOOWKHUHLVWRLW I\RXZDQW WR XQGHUVYV
LPSOHPHQWOMWIRR/FRU TFU#BTJIJD"VUIFOUJDBUJPOGTF
XPSE

%DVLFDXWKHQWLFDWLRQRYHU SODLQ+773LVLQVHF
XVHUQDPH SDVVZRUG FRPELQDWLRQ REIXVFDWHG E\ |
%DVH HQFRGLQJ :KHQ XVHGRYHU +7736 EDVLF DXW
WKRXJK 1RWHWKDW ZKHQ VHQGLQJPXOWLSOH UHTXI
FOLHQW DXWKHQWLFDWLRQLVUHVHWIRUHDFKUHT X
WUDQVIHURIVHQVLWLYH GDWD

%DVLF DXWKHQWLFDWLRQLVY QRWWKHVDPHDV D ZHE
WR ORJLQ XVLQJDIRUP ,QVXFKZHEDSSOLFDWLRQV
KDV DORJLQ SDUWDQGD VKRSSLQJFDUW SHU XVHU V
LQWHUDFWLRQ ZLWK WKH ZHE DSSOLFDWLRQ WKH VH
UHTXHVWV UHVSRQVHV DUH SDUW RI\RXU VHVVLRQ \R
VKRSSLQJFDUWDQG\RXILQDOO\FKHFNRXW DQG SD\
WKHVHUYHUPL[HG WKH UHTXHVWV UHVSRQVHV RIGL!
LVE\GHVLJQD VWDWHOHVYV SURWRFRO HDFKUHTXHV
7KLV SULQFLSOHLV FUXFLDO WR WKHVFDODELOLW\RI

7TKHPRVWFRPPRQO\XVHG WHFKQLTXHWRRYHUFRPH\
WUDFNLQJRIVWDWHDFURVYV GLITHUHQW UHTXHVW UF
FDOOHG FRRNLHY &RRNLHV DUHEDVLFDOO\NH\ YDO>
VHUYHU GRPDLQ 8VLQJDVSHFLDO KHDGHU WKHVHUY|
RUXSGDWH WKHYDOXHRIDFRRNLHIRUDGRPDLQ 2Q
VDPHGRPDLQ WKHFOLHQWZLOO XVHD VSHFLDO KHDG
YDOXHEDFNWRWKHVHUYHU 6HPDQWLFDOO\ WKH VHU
WKHFOLHQW

$VZHVDZEHOBWHEQVYWDQFHLYHVVHQWLDOO\VWDWH
WRUHXVHD QHWZRUN FRQQHFWLRQ EXW LOWDPY R PD L



=LQF +773 7KH &OLHQW VL[G

"HFOU4F RENWKOFW 2QH RIWKHPDLQIXQFWLRQV RI WKL
PDQDJHFRRNLHV MXVW OL;OK PRREEH Bl R WWHRJUGIRKHAVO G |
;O$PPLIREBMHFWLQVLGH WKHVHVVLRQ REMHFW

&RRNLH KDQGOLQJZLOOKDSSHQDXWRPDWLFDOO\ 7K
KRZ WKLV PLIJKWZRUN DVVXPLQJDVLWHZKHUH\RXKD
DEOHWRDFFHVVDVSHFLILFILOH

O$MJIFOU OFX

VSM /IUUQ DMPVE TUPSBHF DPN MPHJO/
GPSN"U /VTFSOBNF/ QVU /KPIO EPF!BDNF DPN/
GPSN"U /QBTTXPSE/ QVU /USVTUOP /

QPTU

HFU /IUUQ DMPVE TUPSBHF DPN NZ GJMF/

$IWHWWERKWKHVHUYHU ZLOO SUHVXPDEO\VHWD FRRNL
VXFFHVVIXO ORJLQ :KHQD VSHFLILFILOHLY QH[WUHT.
WKHFOLHQW SUHVHQWYVY WKH FRRNLHWR SURYH WKH OR
EDFNWKHILOHEHFDXVHLWUHFRIQL]HVRVRKBWHRR RNLH I
WKHFOLHQW REMHFW \RXFDQDFFHVV WKHVHVVLRQ R
FRRNLHV

387 3267 '(/(7(DQG RWKHU +773 PHWKRGV

$ UHIXODU UHTXHVWIRUD UHVRXUFHLVGRQH XVLQJEL
GRHV QRW VHQGDQHQWLW\WR WKHVHUYHU 7KHRQO
WUDQVIHULQIRUPDWLRQ WR WKHVHUYHULV E\HQFRC
SDWKRULQTXHU\YDULDEOHYVY 7REH FRUUHFW ZH V
VHQWDV FXVWRP KHDGHUV DV ZHOO

387 DQG 3267 PHWKRGYV

+773 SURYLGHVIRUWZR PHWKRGY RUYHUEV WR VHQ
7TKHVH DUH FDOOHG 387 DQG 3267 7TKHVERWKVHQG DQ H(
WR WUDQVIHU GDWD

,QWKHVXEVHFWLRQDERXWVXEPLWWLQJ+70/IRUPYV Z
XVHGWR VHQOGHLOWKIHDBDJIJPO'PSN6SR&O D/AVBFEIBGWIU Z
'PSN%BUB&RQWMIDA QLQJ VWUXFWXUHG GDWD WR D VHUY

$SDUW IURP WKDW LWLVDOVRSRVVLEOHWRVHQG D L
WKHVHUYHUQHHGVWREHSUHSDUHG WR KDQGOH WKL
DUHD FRXSOHRIH[DPSOHVRIGRLQJDUDZ387DQG 326

;O$MIFOU OFX
QVU /1UUQ [O TUGY FV FDIP/ DPOUFOUT /)FMMP UIFSF /

;O$MIFOU OFX
QPTU /1UUQ [O TUGY FV FDIP/ DPOUFOUT <



t < 387 3267 '(/(7(DQG RWKHU +773 PHWKRGYV

;O8MIFOU OFX
FOUJUzZz ;0&0UJUZ
XJul / YNM PCKFDU JE JE PCKFDU YNM/
UZQF ;0.JNF5ZQF BQQMJDBUJPOI9NM
QPTU

,QWKHODVWH[DPSOH ZH H[SOLFLWO\VHW WKHHQWLW\
ILUVWWZR HI[DPSOHV WKHFRQYHQLHQFHFRQWHQWV"'
FUHDWHWSIOHRKROWIBDAHINF5ZQF UFD'QGW®WBA0F"S
SBZ&OBIWADHINFS5ZQF BQQMIDBUJPOODUFDU4USFBN

7KHGLIIHUHQFHEHWZHHQ 387 DQG 3267 LVVHPDQWLF
WR FUHDWHD QHZ UHVRXUFHLQVLGHDQH[LVWLQJFR
LQLWLDWHVRPHDFWLRQRUSURFHVV )RUWKLV UHDV
3267 UHTXHVW LVWR UHWXUQ WKH 85/ RU85, RIWKH C
&RQYHQWLRQDOO\ WKHUHSRQVH FRRIBUEEQGWWK LV 85
DFFHVVLEOH YLD ARKHEBGPOVRMKH HQWLW\ SDUW

"KHQ D3267 VXFFHVVIXOO\FUHDWHG WKHUHVRXUFH L
&UHDWHG 387 LVJIJHQHUDOO\XVHG WR XSGDWHDQ HJL
NQRZWKHH[DFW 85/ RU85, :KHQD387LVVXFFHVVIXO
EHMXVW 2.DQG QRWKLQJHOVHZLOO EHUHWXUQHG
‘HE6HUYLFH $3,V ZHZLOO FRPHEDFN WR WKLV

"(/(7(DQG RWKHU PHWKRGYV

TKHIRXUWKPHPEHU RIWKHFRPPRQVHWRI +773 PHWK

VLPLODUWRERWK*(7DQG 387 \RXMXVWVSHFLI\DQ 85

ZDQWWR GHOHWHRUUHPRYH :KHQVXFFHVVIXO WKH
2. TKDWLVDOOWKHUHLV WR LW

&HUWDLQ +773 EDVHG SURWRFROV OLNH:HE'$9 XVHFt
7TKHVH FDQ EH TXHULHG HY B O ILPEHWOW EKWIDGBWWKKRH
RSHUDWLRQ

;O$MJFOU OFX
VSM /IUUQ XXX BQBDIF PSH/
NFUIPE 015*%0/4
FYFDVUF
SFTQPOTF

$Q 237,216 UHTXHVW GRHV QRW UHWXUQDQ HQWLW\ E
LQFOXGHG LQ WKHKHDGHU RIWKHUHVSRQVH ,Q WKLV
FRQWDLQV DQ H[W U D 'P\HM\PIX G DRMDSGIFR HGIV WKH OLV W |
PHWKRGV WKDW PD\EH XVHG RQ WKH UHVRXUFH



T EG5HXVLQJ1IHWZRUN &RQQHFWLRQV 5HGLUHF

=LQF +773 7KH &OLHQW VL[G

&KHFNLQJIRU 1HZHU 'DWD

=Q&OLHQW OLIHF\FOH

+773 GHIDXOWV WRNHHSLQJWKHFOLHQW FRQQHFW
VHUYHU ZLOO GRWKH VDPH 7KLV LV XVHIXODQG IDVW
WKDQ RQH UMHSIMHARABOHPHQWY WKLY EHKDYLRU E\ GHID

"SSBZ TUSFBN$POUFOUT < TUSFBN ]] DMJFOU ]
DMJFOU ;O$MJFOU OFX VSM /IUUQ [O TUGY FV/
UP DPMMFDU < FBDI] ] VSM ]

VSM /| SBOEPN / FBDI BT4USJOH
TUSFBN OFYU1VU DMJFOU QBUI VSM HFU >
DMJFOU DMPTF >

7TKHDERYHH[DPSOHVHWY XSDFOLHQWWRFRQQHFW \
FROOHFWV WKHUHVXOWYV RI GLITHUHQW UHTXHVWYV
VSHFLILFVL]H $OO UHTXHVWV ZLOOJRRYHU WKH VDPF

1HLWKHU SDUW\ LV UHTXLUHG WR NHHS WKH FRQQHFW!|
FRQVXPHV UHVRXUFHV %RWK SDUWLHV VKRXOG EH SUH
FORVLQJ WKLV LAOGRIWED@B WURWR UHXVH DQ H[LVWLQ
DQG UHFRQQHFW RQFH LI WK LIRIHXROHJIDPLAG\F V7TKEH RNSFV
OLPLWV WKH PD[LPXPDJHIRUD FRQQHFWLRQ WR EH UH

1RWHKRZZHDOVR FORVH WKH DPOMLHBEFRYHKWEZR UMW KR @OIN K
WLRQLVDQH[WHUQDO UHVRXUFH OLNHDILOH WKDW V
J\VRXGRQ-WGRWKDW WKH\ZLOO JHW FOHDQHG XSHYH
PRUHHIILFLHQW WR GRLW\RXUVHOI

,QPDQ\VLWXDWLRQV \RXRQO\ZDQW WR GRRQH VLQJ
SURYLVLRQV IRUWKLV VLWXDW LG MJIKE®OE 8 BRI KRW |
WKDW

;O8MIFOU OFX
CFOOF4IPU
HFU /IlUUQ [O TUGY FV OVNCFST UYU/

LWK WKHEH2QH6KRW RSWLRQ WKHFOLHQW QRWLILH
RQHUHTXHVWDQG ERWK SDUWLHYV ZLOO FRQVHTXHQW
XVH DXWRPDWLFDOO\ ,Q WKLV FD$MJBREWHFOLEV W R (
ORQJHU QHHGHG

SHGLUHFWYV

6RPHWLPHV ZKHQ UHTXHVWLQJD 85/ DQ+773 VHUYHU
DWHO\EXWUHGLUHFW\RXWRDQRWKHU ORFDWLRQ )R
WKLVRQHDFKUHTXHVW 7KLVLVGRQHZLWKD RU U

5t



¥.f &RQWHQW W\SHV PLPH W\SHVDQG WKHDFFHSW KHDGHU

DO3FTQERHAMWKHU LW -V D UG EUSIFMBEDMMIRI D UHGLUHT
UHVSRQVRDBWKHAIOGHU ZLOO FRQWDLQ WKH ORFDWLRQ
\RXWR <RXFDQDFFHVMPDBOMWBO/ XVLQJ

%\GHIDAPMIEOOO IROORZUHGLUHFWYV DXWRPDWLFDO
<RXZRQ-WHYHQ QRWLFH XQOHVV\RXDFWLYDWH ORJJ
ZDQW WR GLVDEOH W KPW INHDX8 X B HS W BURG REXBJMFTOFL H Q W
7TRPRGLI\WKHPD[LPXP QXPEHURIUHGLUHFWYVY WKDW |
NBY/VNCFSOG3FEJSFDUT

JROORZLQJUHGLUHFWVY FDQ EHWULFN\ZKHQ 387 RU 3:
PHQWV WKHFRPPRQEHKDYLRURIFKDQJLQJD UHGLUHF
ZKLOHGURSSLQJWKHERG\VHQWLW\ &RRNLHV ZLOO EH
UHODWLYHUHGLUHFW 85/V DOWKRXJKWKHVHDUH QRYV

-1 ORGL4HG 6LQFH

$ FOLHQW WKDW DOUHDG\UHTXHVWHG D UHVRXUFH LQ
WKDW UHVRXUFH KDV EHHQPRGLILHG L H LVQHZHU

VR WKHVHUYHU ZLOO JLYHD TXLFN 1RWORGLILHG L
WKHUHVRXUFHRYHUDJDLQ 7KLVLVGRQHE\VHWWLQ
XVLODGA.PEJGIFEMIODFZRUNV ERWK IRUUHJXODU UHTXH
GRZQORDGYV

;O$MIFOU OFX

VSM /IUUQ [O TUGY FV [O OVNCFST UYU/
TFU*G.PEJGJFE4JODF %BUF ZFBS NPOUI EBZ
EPXOMPBE5S5P 'JMF-PDBUPS JNBHF%JSFDUPSZ

;O0$MIFOU OFX

VSM /IUUQ [O TUGY FV [O OVNCFST UYU/
TFU*G.PEJGJFE4JODF %BUF ZFBS NPOUI EBZ
HFU

SFTQPOTF

JRUWKLVY WR ZRUN WKHVHUYHU KDV WR KRQRU WKLV ¢
RIFRXUVH

¥ . f&ERQWHQW W\SHV PLPH W\SHVDQG WKHDFFH

$VNLQJIRUD UHVRXUFH ZLWK D FHUWDLQ PLPH W\SH GI
ZLOO UHWXUQ VRPHWKLQJRIWKLVY W\SH 7KHH[WHQVI
UHDO VLIQLILFDQFH DQG WKHVHUYHU PLIJKW KDYH EH
DVNHG IRUWKLV UHVRXUFH )BU® [ DFPYSBSONHD NDFV RPQJGR B
I[UUQ FYBNQMF DRNUWRP UAIMBNQMF DPRR&PK DPYU

EHWKHVDPHRUDOOEHGLIITHUHQW DQG WKLV PD\ FKI
+773 UHVRXUFHV HQWLWLHY DUHDFFRPSDQLHG E\

X
>



+

=LQF +773 7KH &OLHQW VL[G

WKDWLVDQRIILFLDO FURVYVY SODWIRUP GHILQLWLRQ
IRUPDW $JDLQ VHH WKHQMWHEGIBW A B G \PIRRAHEGIH WD L O\

=QPRGHOV PLPH WYSOHMFBRQWHWW ZKLFK KDV FRPSRC
ftDPDLQ W\SH IRUH[DPSOH WH[W RULPDJH
ftDVXEW\SH IRUH[DPSOH SODLQ RUKWPO RUMSHJ
tDQXPEHURIDWWULEWESTRRWH[®PSOH

7TKHFODVV¥.UGHAHFKO¥ VRPHFRQYHQLHQFH PHWKRGV IF
ZHOONQRZQPLPH W\SHV IRUH[DPSOH

;O.JNF5ZQF UFYU)UNM

1RWH WKDW IRUWH[WXDO QRQ ELQDU\ W\SHV WKH H
SUHYDOHQW LQWHUQHWW.WDRERBWE FEWULHDMOAQR DV HC
VHQGERO.JNFERUFSJOH

/UFYU IUNM DIBSTFU VUG [/ BT;0.JNF5ZQF

7TKHVXEW\SHFDQEHD ZLOGFDKIGY DOGIRRZD/WRIG ED W/ FK L
;O.JNF5ZQF UFYU)UNM NBUDIFT ;O0.JNF5ZQF UFYU

LWIHKOSMIFOUFDQ VHW WKHDFFHSW UHTXHVW KHDGHU
DFOLHQWH[SHFW DQGRSWLRQDOO\HQIRUFH WKDW \
DVNHG IRU

;O$MIFOU OFX
FOGPSDF'DDFQU$POUFOU5ZQF USVF
BDDFQU ;0.JNF5ZQF UFYU1MBJO

HFU /IlUUQ [O TUGY FV [O OVNCFST UYU/

7KHDERYHFRGHLQGLFDWHYV WRUWEKH \QHBSIBWW KD W Z
VRXUFHE\PHDOQURQWDKGHU :KHQ WKHUHVSRQVH FRPH
LV QRW RI WKDW W\SH WO DG VY@ O ZFE DIPQRIDABR Q F
$JDLQ WKLV ZLOO EHE'BQEORNEZWKBA VSHFLILHG

+HDGHUV

+773 PHWD GDWD ERWKIRUUHTXHVWV DQG IRUUHVSR
HUV 7KHVHDUHNH\ YDOXH SDLUV ERWK VWULQJV $ ¢
KHDGHUV H[LVWWWWH H WIKSLKVH D GHHUH (DI VHPDQWLFV R
KHDGHU HVSHFLDOO\WKHLU YDOXH FDQEH YHU\FRPSC
DUHNH\ YDOXH SDLUV WKH\DUHPRUHWKDQD UHJXO|
PRUHYDOXHVIRUWKHVDPHNH\DQG NH\VDUHRIWHQ .
FDSLWDOL]®PMARKD O 5B F

S %o



... (QWLWLHY &RQWHQW 5HDGHUV DQG :ULWHUV

+773 SURYLGHVIRUD ZD\WRGR D UHTXHVW MXVW OLN
UHVSRQVH WKDW FRQWDLQV RQO\WKHPHWD GDWD WK
WKHDFWXDO UHVRXUFH RUHQWLW\ 7KLVLVFDOOHGD

;0$MIFOU OFX
IFBE /IUUQ [O TUGY FV [O TNBMM IUNM/
SFTQPOTF

6LQFHWKHUH LV QR FRQW H Q W\ EZRFRSIDW K HVMRHY/SIRIQ B W W
REMHFW 1RWHWKDW WKHFRQWHQW W\SHDQG FRQWH(
WKHUH ZDVDQ HQWLW\ DOWKRXJK QRQHLV WUDQVIHU

; O$MIPOORZV\RXWRHDVLO\VSHFLI\FXVWRP KHDGHU
\HWD SUHGHILQHG DFFHVVRU ZKLFKLV PRVWRIWKHF
;,O3BFTOQPQEF3SFRVVEITHU VRPHPRUH SUHGHILQHG DFFHVYV
ZD\WRVHWDQG TXHU\DQ\ FXVWRP KHDGHU E\DFFHVVL
7TKHIROORZLQJDUHDOOHTXLYDOHQW

;O8MIFOU OFX BDDFQU J/UFYU [/

;O8MJIFOU OFX SFRVFTU TFU"DDFQU J/UFYU /

;O8MIFOU OFX SFRVFTU IFBEFST BU /"DDFQU/ QVU /J/UFYU
;O8MIFOU OFX SFRVFTU IFBEFST BU /"$$&15/ QVU /UFYU /
;O8MJIFOU OFX SFRVFTU IFBEFST BU /BDDFQU/ QVU /UFYU

2QFHD UHTXHVW LVH[HFXWHG \RXFDQ TXHU\WKH UHV

DMJFOU SFTQPOTF JT$POOFDUJPOSMPTF
DMJFOU SFTQPOTF IFBEFST BU /$POOFDUJPO/ JG"CTFOU <
IDMPTF/

(QWLWLHY &RQWHQW 5HDGHUV DQG :ULWHUV

$VPHQWLRQHG.EMTRWIFIFRVPTUE3FTQPEGDRTKROG DQ
RSWLFORODWOVERG\ %\QRZZH XVHG DOPRVW DOO FRQF
:0&0UJUZ

¥;04USJOH&OUJUZ

F;,0#ZUF"SSBZ&0OUJUZ
1;,0"QQMIDBUJPO'PSN6SM&ODPEFE&OUJUZ
¥;0.VMUJ1IBSU'PSN%BUB&OUJUZ
¥;04USFBNJOH&OUJUZ

/LNHDOORWKHUIXQGDPHQWDO =Q GRPDLQ PRGHO RE
ERWKE\FOLHQWYV DQ&OVHUWDRBHWD BRQWHQW W\SH D Pl
W\SH DQGDFRQWHQW OHQJWK LQ E\WHV 7KHLU ED\
EHZULWWHQWRRUUHDGIURPDELQDU\VWUHDP $00
LQ PHPRU\REMHFWYV

X
U«



=LQF +773 7KH &OLHQW VL[G

"O4USFBNJOHRUBBEZDO LWFRQWDLQVDUHDGRU ZUL
RQFHLQ RQHGLUHFWLRQRQO\ ,I\RXZDQW WR WUDQ\
PDOHQWLW\ WKLV ZRXOG UHVXOWLQ WKH OEEHLQJ
VWUHDPLQJHQWLW)\ DILOHVWUHDPLVRSHQHG WR WKF
XVLQJDEXIIHURID FRXSOHRIWHQVRI.E 7KLV LV REY
OLPLWDWLRQLVWKDW WKLV RQO\ZRUNV LI WKH H[DFW

.QRZLQJ WEHPWSDOHKODVIUEZRQWHQW WASH RI;0/RU-6211L
QRWHQRXJKWRLQWHUSUHW WKHGDWD FRUUHFWO\
YHUWWKHUHSUHVHQWDWLRQ WR6PDOOWDONRUD ZU
SURSHUUHSUHVHQWDWLR®MIRBW IDZP@WH O N\FABHE F S
DQBPOUFOUBSHIXEHIXO

(I WKHFRQWHQW UHD GHDRY WFOW K H EBPLDQ BRIWHT

WKHUHVSRQVH RHENVISERHAXVXTBTFERIDXVWRPL]H WKH FRQ
UHDGHU \RXVSHFLI\DEORFNWKDWZLOOEHJLYHQ W|
WKHQ VXSSRVHG WR SDUVHWKHLQFRPLQJUHSUHVHQW

;O8MIFOU OFX
TZTUEN1PMJDZ
VSM /IUUQ [O TUGY FV [O OVNCFST UYU/
BDDFQU ;O0.JNF5ZQF UFYU1MBJO
DPOUFOU3FBEFS < FOUJUZ ]
FOUJUZ DPOUFOUT MJOFT
DPMMFDU < FBDI ] FBDI BT*OUFHFS > > -
HFU

,QWKHDERYHHWBRRSEOKHUHDWYRUGXBUJIO QR ORQJHU UHW)
4USIEXW D FROOHFWLRQ RIQXPEHUVZIBWNHLIBRAVYRANVKD
FRPELQDWLRB@DEWK RDQGOH PRVW HUURU FDVHYV EHIR
UHDGHU VWDUW GRLQJLWYV ZRUN VRLWGRHV QR ORQJI
LQJGDWD ,Q DQ\FDVB UFIORU@MBEHEFSY DQ HI[FHSWLRQ LV
FDXJKW BGWBKIFIORF N

JWKHFRQWHQW ZULW HD R UFLAD GXDKW O5NHH X6V O O W D
MHFW DQG SI&OUBW BIMRUILQVWDQFH FUHDWLRQ PHWKR
FUHDWH HEWYKHWB J HLQUSUOYBRQMOADBUJIPO PDUFDUTU
#ZUF"SIB@W LW\ <RXFRXOGIXUWKHU FXVWRRL]HAOKH HC
5ZQFLWK DQRWKHU PLPH W\SH 2U \RX FIRXAWGEFPORASOH\
PHFKDQLVP DQG VXSSO\WRRURZD HOQWLW\WR

TRFXVWRPLIJHWKHFRQWHQW ZULWHU \RXVSHFLI\DE
6PDOOWDONREMHFWLVWKHQVXSSRVHG WR FUHDWH
WKHRUHWLFDO H[DPSOH

;O$MIFOU OFX
VSM /IUUQ JOUFSOFU DBMDVMBUPS DPN TVN/
DPOUFOU8SJUFS < OVNCFS$PMMFDUJPO ]
;O0&0UJUZ UFYU
$IBSBDUFS TQBDF KPJO



o T

$,T 'RZQORDGLQJ 8SORDGLQJDQG 6LIJQDOOLQJ SURJUHVV

OVNCFS$PMMFDUJPO DPMMFDU < FBDI ] F
BT4USJOH > >
DPOUFOU3FBEFS < FOUJUZ ] FOUJUZ DPOUFOUT BT/VNCFSE
QPTU

$VVXPLQIJWKHUH LV DUAHE VHOYRESE FDUND B MEKWHWMBIUPS D
\RXFDQ VHQG QXPEHUVWR ZHVHQGD ZKLWHVSDFH VI
LWV VXP85, DQG H[SHFWD QXPEHUEDFN ([FHSWLRQV
ZULWHU FDQ EH FDDPGE B WERKOLRIFKNW K H

'RZQORDGLQJ 8SORDGLQJDQG 6LJQDOOLQJ €

2IWHQ \RXZDQW WR GRZQORDG D UHVRXUFH IURP VRP
LWV FRQWHQWV LQDILOH 7KHZHOONQRZQ FXUODQG
XVHG WR GR WKLV LQ VFULSWV 7KHUH LYOBKDBGUYFRQ
WR GR MXVW WKDW

;O$MIFOU OFX
VSM /1UUQ [O TUGY FV [O OVNCFST UYU/
EPXOMPBES5P 'JMF-PDBUPS JNBHF%JSFDUPSZ

7KHH[DPSOH ZLOO GRZQORDG WKH 850NVQGNDTY HY.W L
QH[WWR\RXULPDJH 7KMHXDWIXBPEEPEBWR3FGFSFODF
RUD SDWKVWULQJ GHVLIQDWLQJHLWKHUDILOHRUT
WRU\ WKHODVWFRPSRQHQW RIWKH85/ZLOO EH XVHC
GLUHFWRU\ :KHQLWLVDILOH WKDWILOHZLOO EH XV
EPXOMPBBSHRDWLRQ ZLOO XVHVWUHDPLQJVR WKDW D C
LQWR PHPRU\DOODWRQFH EXWZLOOEHFRSLHGLQ D ¢

7KHLQYHUVH XSORDGLQJWKHUDZFRQWHQWYV RIILO
MPBE&OUJFRGPNQLHQFHPHWKRG *LYHQDILOHUHIHU
LW ZLOO VHW WKH FXUUHQW UHTO(HYS\F B R WOLWR\D\GRI BB H T
LQJE\WHV IURP WKH QDPHG ILOH 7KHFRQWHQW W\SH .
ILOH QDPHH[WHQVLRQ ,IQHHGHG\RXFDQ QH[W RYHU
DPOUFOUSHEQM LV D K\SRWKHWLFDO H[DPSOH XSORDG|
ILOWNCFSEWLYQJ D 3267 WR WKH 85/ VSHFLILHG DJDLQ
VWUHDPLQJFRS\

;O8MIFOU OFX

VSM /IUUQ DMPVETUPSBHF DPN NZGJMFT /

VTFSOBNF /KPIO!GPP DP VL/ QBTTXPSE /BTFDSFU/
VQMPBE&OUJUZ'SPN 'JMF-PDBUPS JNBHF%JSFDUPSZ /OV|
QPTU

6RPH +773 RSHUDWLRQV SDUWLFXODUO\WKRVHLQYR
WDNHVRPHWLPH HVSHFLDOO\ZKHQ VORZHU QHWZRUN
LQIJLOWHUDFWLYH XVH 3KDURG6PDOOWDONRIWHQ LQGI



=LQF +773 7KH &OLHQW VL[G

WKDW WDNH DEEWIFRQIGRIWKDW WIRIRIRBMQEWHKSFTT
RSWLRQ %\GHIDXOW WKLV LVRIl +HUHLVDQH[DPSOH

6*.BOBHFS EFGBVMU JOGPSN6TFS%VSJOH < CBS ]
CBS MBCFM /%PXOMPBEJOH MBUFTU 1IBSP JNBHF /
< ? ;0$MJFOU OFX
TJHOBMI1SPHSFTT USVF
VSM /IUUQ GJMFT QIBSP PSH JNBHF TUBCMF MBUFTU
EPXOMPBE5P 'JMF-PDBUPS JNBHF%JSFDUPSZ >
PO )5511SPHSFTT
EP < QSPHSFTT ]
CBS MBCFM QSPHSFTT QSJOU4USJOH
QSPHSFTT JT&NQUZ JG'BMTF < CBS DVSSFOU QSPHSFT!
QSPHSFTT SFTVNF > >

¥ ,f&OLHQW 2SWLRQV 3ROLFLHVDQG 3URJ[LHYV

7RKDQGOH LWV OD U )3H$WH WERE GRISRH@QWY D XQLIRUP JH
RSWLRQ PHFKDQLVP X \WLQQUJIW R HUP BRI\ "U JG"C
TFOUWKLY ODVWRQHDOZD\V GHILQHV DQ H[SOLFLW GH
DGLFWLRQDU\ 7KH PRHQWKRG FOWGHRDOO DFFHVVRUYV
VHWWLQJV

2SWLRQVDUHJHQHUDOO\QDPHG DIWHU WKHLU DFFHV
CFOOF4)RU H[DPSOH WKHWLPHRXW RSIWNF®WRWDBY D IJHW
VHWWHWINPPAEIRVHLPSOHPHQWDWLRQ GHILQHV LWV

? TFEMG
PQUJPO"U UJNFPVU
JG"CTFOU < ;O0/FUXPSLJOH6UJMT EFGBVMU4PDLFU4USFBI

7TKHVHW RIDOORSWLRQ GHIDXOW YOGWILFRIW MHUH GHIL
WDLQ VFHQDULRV WKHUHDUH SROLF\PHWKRGVY WKDW
PRVW XVHIXO RRATUWFND BRVBHNEZHFLILHY JRRG SUDFWLFH |
ZKHQ VA\VWHP OHYHO FRGHGRHVDQ+773FDOO

;O8MIFOU TZTUFN1PMJIDZ
TFEFMG
FOGPSDF)UUQ4VDDFTT USVF
FOGPSDF'DDFQU$POUFOU5ZQF USVF
OVNCFSOG3FUSJFT

$OVR LQVRPHQHWZRUNV\RXGR QRW WDONWRLQWH!
LQGLUHFWO\YLD D SUR[\ 6XFKD SUR[\FRQWUROVDQG L
LPSURYH SHUIRUPDQFHE\FDFKLQJRIWHQ XVHG UHVR
VXIILFLHQWO\KLJK KLW UDWH

= QFOLHQW IXQFWLRQDOLW\ZLOODXWRPDWLFDOO\ X
\RXU 3KDUR LPDJH 7KH8, WRVHWD SUR[\KRVW SRUW, |

<f



$,” &RQFOXVLRQ

EHIRXQGLQWKHG6HWWLQJVY EURZVHU XQGHU WKH 1HW
FDOKRVW ZLOO EA\SDVV WKH SUR[\ 7TRILQG RXW PRUHD
VHWWLQJV VWDUW BEPEHRKRGEREMWMKHIFRJIKXKFRSLIOHG6UIMT

&RQFOXVLRQ

=LQFLVDVROLGDQG YHU\IOH[LEOH +773 OLEUDU\ 7K
WKHFOLHQW VLGHRI=LQFL H KRZWRXVHLW WR VHQ
UHVSRQVHV EDFN 7KURXJKVHYHUDO FRGHH[DPSOHYV
WKHSRVVLELOLWLHV RI=LQFDQGDOVRLWY VLPSOLF
REMHFW FHQWULFGHFRPSRVLWLRQRIWKH+773 FRQF
XQGHUVWDQGDQG H{WHQVLEOH OLEUDU\






&+$37(5

=LQF +773 7KH VHUYF

6YHQ 9DQ &DHNHQEHUJKH ZLWK /XF)DEUHVVHDQG

=LQFLVERWKDFOLHQWDQG VHUYHU +773 OLEUDU\ ZU
YDQ &DHNHQEHUJKH +773 FOLHQWV DQG VHUYHUV DUH
FOLHQW VHQGV D UHTXHVWDQG UHFHLYHV D UHVSRQ\
UHTXHVWDQG VHQGV DUHVSRQVH +HQFH WKH IXQGDI
DUHXVHG WRLPSOHPHQW ERWK FOLHQWV DQG VHUYHU

7TKLVFKDSWHU IRFXVHVRQWKHVHUYHU VLGHIHDWXL
WKURXJKVPDOO HOHIJDQWDQG UREXVWH[DPSOHV VRP
OLEUDU\ 7KHFOLHQW VLGHLVY GHVFULEHGLQ &KDSWH

5XQQLQJDVLPSOH +773 VHUYHU

*HWWLQJDQLQGHSHQGHQW +773 VHUYHU XSDQG UXQ
VXUSULVLQJO\HDV\

; O4FSWFS TUBSU%FGBVMUOO

'RQ-WWU\WKLV MXVW\HW 7R EHDEOHWRVHH ZKDW LV
ORJJLQJ DVIROORZV

;O4FSWFS EFGBVMUOO
MPH5P5SBOTDSJQU
TUBSU

7KLV VWDUWV WKHGHIDXOW +773 VHUYHU OLVWHQLQJ
H[DPSOHEHFDXVH XVLQJD SRUWEHORZ UHTXLUHV
DQG SRUWV OLNH PLIKWDOUMDG\ EMRQBMWIH TULVLW
ZLWKDEURZVHU\LHOGVY WKH=Q ZHOFRPH SDJH 7KH 7
UHODWHG WR WKHVHUYHU-VDFWLYLWLHYV IRUH[DPS

<t



=LQF+773 7KHVHUYHU VLGH

4FSWFS 4PDLFU #PVOE
4UBSUFE ;0.BOBHJOH.VMUJS5ISFBEFEA4F

)551 QPSU
$POOFDUJPO "DDFQUFE
3FRVFTU 3FBE B ;O3FRVFTU (&5 NT
3FRVFTU )BOEMFE B ;O3FRVFTU (&5
3FTQPOTF 8SJUUFO B ;O3FTQPOTF C
UFYU IUNM DIBSTFU VUG # NT

(&5 # NT

3FRVFTU 3FBE B ;O3FRVFTU (&5
GBWJDPO JDP NT

3FRVFTU )BOEMFE B ;O03FRVFTU (&5
GBWJDPO JDP NT

3FTQPOTF 8SJUUFO B ;03FTQPOTF C
JNBHF WOE NJDSPTPGU JDPO # NT

(&5 GBWJDPO JDP # NT

3FRVFTU 3FBE B ;O3FRVFTU (&5
GBWJDPO JDP NT

3FRVFTU )BOEMFE B ;O3FRVFTU (&5
GBWJDPO JDP NT

3FTQPOTF 8SJUUFO B ;03FTQPOTF C
JNBHF WOE NJDSPTPGU JDPO # NT

(&5 GBWJDPO JDP # NT

4FSWFS 3FBE &SSPS $POOFDUJPO5JNF
%BUB SFDFJWF UJNFE PVU -

4FSWFS $POOFDUJPO $MPTFE

<RXFDQVHHWKHVHUYHUVWDUWLQJDQGLQLWLDOL]J
LW OLVWHQV IRULQFRPLQJFRQQHFWLRQV :KHQD FR(
HIHFXWLQJLWV UHTXHVW UHV@RBQVHXOIR RBRAK HQ LW .
KRPHSDJH WRZKLFKLWDQVZHUVD 2.UHVSRQVH Z
7KHEURZVHU DOVBRWMNPIRDRK WKH VHUYHU VXSSOLH
UHTXHVW UHVSRQVH ORRSLVNHSWDOLYHIRUVRPH WI
RWKHUHQG GRHV $OWKRXJKLW ORRNV OLNHDQ HUUR
EHKDYLRU

7TKHH[DPSOH XVHV WKH GHIDXOW VHUYHU =QPDQDJH
LOWHUDFWLYHH[SHULPHQWDWLRQ 7RHNSFHWKHU REM
EFGBVMWH GHIDXOW VHUYHUDOVRVXUYLYHV LPDJH VD
QHHGV WR EH VWORIFSMG- 3L WK QR AGBVOMPY FULSW RXWS X
FRQILUP ZKDW KDSSHQV

AFSWFS 4PDLFU 3FMFBTFE
4UPQQFE ;0.BOBHJOH.VMUJS5ISFBEFEA4I
)551 QPSU

IRWHXHWR LWV LPSOHPHQWDWLRBWKI& V8B WBYDHUFDUWO
UIJNFE PNBEXJ QRWLILFDWLRQ HYHU\ PLQXWHV $JDLQ
DQHUURU LWLVEV\GHVLIQDQG QRUPDO H[SHFWHGE



~

" .. 6HUYHUGHOHJDWH WHVWLQJDQG GHEXJJLQJ

.6HUYHU GHOHJDWH WHVWLQJDQG GHEXJJL

7KHIXQFWLRQDO;PHROWEBWRI®HG E\DQ REMHFW FDO
JDWH $GHOHJDWH LPSOHRPBQ®NRSK R\ W Bl MW R &/ K H
LQFRPLQJUHTXHVW DV SDUDPHWHU DQG KDV WR SURG
GHOHJDWHRQO\ QHHGV WFROBHR R VIRROMB W HYRPRKIRF D

WHFKQLFDO VLGHRIEHLQJDQ +773VHUYHU OLNH WKH !
DQG WKH RSWLRQDO PXOWLSURFHVVLQJ LVKDQGOH(

7KLVDOORZV XVWR ZULWH ZKDW LV DUJXDEO\WKH VLI
EHKDYLRU

i O4FSWFS TUBSU%FGBVMUOO
PO3FRVFTU3SFTQPOE < SFRVFTU ]
;O3FTQPOTF PL ;0&0UJUZ UFYU /)FMMP 8PSME / >
1RZ JRIWBQ MPDBMIRUUGR
;O&BTZ HFU /1UUQ MPDBMIPTU /
7KLV VHUYHU GRHV QRWHYHQ ORRNDW WKHLQFRPLQ.
DQVZHUW,ZLWKPBYU QMBUIEQIMP 8P SKIE PH\WERG
RVFTU3F TIFFHES WV D EORFN WKDW WDNHV D UHTXHVW D

UHVSRQVH ,WLV LPSOHPHQWHG)XE‘/MQHWFKM-IH‘I:I-IB@B:HUR
FRQYHBKV\E\MFSFFV\XWEFM‘RIQ DZUDSSHG EORFN

7KH GHIDXOW VHUYHU GHOHJDWH

2XW RI WKHOHFR[SWIFGO KDYHD FHUWDLQ IXQFWLRQDOL)\
WRWHVWLQJDQG GHEXJJLQJ 7KLV EHRBFGBYMWLPSC
AFSWFS% FREFMBBEW $VVXPLQJIJD VHUYHULVUXQQLQJO
WKLVLVWKHOLVWRI85/VWKDWDUHDYDLODEOH

FlUUQ MPDBMIPWHKH GHID XKWWK LR OH-QM RNRF
flUUQ MPDBMIPTU D FROZOWBFWLRQ RI E\WHV

$1IUUQ MPDBMIPTU DEXQFRLADOO\JHQHUDWHG !
EHQFKPDUNLQJ

$lUUQ MPDBMIPTUD WHIB/IPDO UHVSRQVH HFKRLQJ \
$IUUQ MPDBMIPTU GHW BD=RO DPIPFRQ XVHG E\ EU

flUUQ MPDBMIPTU GPRIN QFTWPDBMIPTU
GPSN UHOWH IRUP WHVW SDJHV

flUUQ MPDBMIPTUWKLVYFOILQYW R185/V
flUUQ MPDBMIPTU D USPBGEHRNVWULQIRIFKDUDFWI
flUUQ MPDBMIPTU LOQTRUPIPWOLRQ DERXW WKH VHYV



=LQF+773 7KHVHUYHU VLGH

$1IUUQ MPDBMIPTU D WIHJBWADIO SDJH VKRZLQJ VRP]
LQWHUQDOV

F1UuUQ MPDBMIPTU D8/QJIDHPEFRGHG SDJH OLVWLQ
ILUVW 8QLFRGH  FKDUDFWHUYV

flUuuQ MPDBMIPTU VWFrQGG®EPNE =Q JUHHWLQJ SDJH

7KHUDQGRP KDQGOHU QRUPDOO\UHWXUQV FKDUDF
RZQVL]HDV ZHOO PSBWHPNA®HO UHVSRQG ZLWK D .E U
VWULQJ 7KHUDQGRP SDWWHUQ FRQVLVWV RIKH[DGH
OLQHIHHG 7KHVWDQGDUG VORZHUB87) HQFRGLQJL
/$7,1 HQFRGLQJ

7TKHE\WHV KDQGOHU KDV DVLPLODUVL]JHRSWLRQ ,W\
UHSHDWLQJ %&'$ SDWWHUQ :KHQUHTXHVWLQJHTXDO
DEO\ VRPHH[WUD VHUYHU VLGH FDFKLQJZLOOLPSURY

7HVWLQJDQG GHEXJJLQJ

7KHHFKR KDQGOHU LV XVHG H[WHQVLYHO\E\WKH XQL
UHTXHVW KHDGHUV DV UHFHLYHG E\WKH VHUYHU EXW
,QFDVHRIDQRQ ELQDU\HQWLW\ WKHWH[WXDO FRQYV
UHDOO\XVHIXO WR GHEXJ 387 RU 3267 UHTXHVWV

,QJHQHUDO WRKHOSLQGHEXJJLQJD VHUYHU HQDEC
OHDUQ ZKDW LVJRLQJRQ %UHDNSRLQWYV FDQ EH SXW
LQWHUUXSWLQJD UXQQLQJVHUYHUFDQVRPHWLPHYV El
UHVXOWYV 7KLV LVEHFDXVHWKHVHUYHUDQG LWV VSI
GLIIHUHQW IURP WKH 8, SURFHVYV

"KHQORJIJLQJLVHQDEOHG WKHVHUYHUZLOO DOVR NHI
UHVSRQVHLW SURFHVVHG <RXFDQLQVSHFW WKHVHW
LIWKHUH ZDV QR GHEXJJHU UDLVHG

6HUYHU DXWKHQWLFDWRU

6LPLODU WR WK I GHSOHE®DRVKIDDY DQ DXWKHQWLFDWRU F
IXQFWLRQLVWRDXWKHQWLFDWHUHTXHVWYV $Q DXW
BVUIFOUJDBUF3IAPRWFKBEPKRVH ILUVWDUJXPHQW LV W
UHTXHVWDQG VHFRQG DUJXPHQWD EORFN 7KLV PHWKI
OLNHOEMF3IFRB\RAHVYW I WKHUHTXHVWLVDOORZHG WKH
HYDOXDWHG ZKLFKZLOO SURGXFHWKHUHVSRQVH I
DXWKHQWLFDWRU VKRXOGJHQHUDWH D 8QDXWKRU
DXWKHQWLFDWRULVDYDLODEOHWRDGGEDVLF +773D

;O4FSWFS TUBSU%FGBVMUOO
BVUIFOUJDBUPS ;0#BTJD"VUIFOUJDBUPS VTFSOBNF /BEI
I TFEDSFU/

< %o



~f /RJIJILQJ

1RZ ZKHQ\RX WU\ WR Y LIWILVQ W KWH DB MYRRXIXW O O
KDYHWR SURYLGH D XVHUQDPHDQG SDVVZRUG 1RWH
;O&BWR VHQG D JHW UHTXHVW WR WKLV 85/ ZLWK WKHVHF

;O&BTZ HFU /1UUQ MPDBMIPTU /| VTFSOBNF /BENJO/ QB
I TEDSFU/

IRWBVLQI#BTID"VUIFARUUDBE®GBPHQWLQIJDQ DOWHU
DXWKHQWLFDWRULVRQO\RQHRIVHYHUDO SRVVLEL
DGGLQJVHFXULW\WRDZHEVLWHRU ZHEDSSOLFDWL

~+ /RJJILQJ

/IRIRXWSXWFRQVLVWV RIDORJPHVVDIJHSUHFHGHG E
+HUHLVDQH[DPSOHRIDVHUYHU ORJ

4FSWFS 4PDLFU #PVOE
4UBSUFE ;0.BOBHJOH.VMUJS5ISFBEFEA4F

)551 QPSU
$POOFDUJPO "DDFQUFE
3FRVFTU 3FBE B ;O3FRVFTU (&5 IFMQ
3FRVFTU )BOEMFE B ;O3FRVFTU (&5 IF
NT
: 3FTQPOTF 8SJUUFO B ;O3FTQPOTF C
UFYU IUNM DIBSTFU VUG # NT
(&5 IFMQ # NT
3FRVFTU 3FBE B ;O3FRVFTU (&5 IFMQ
NT
3FRVFTU )BOEMFE B ;O3FRVFTU (&5 IF
NT
3FTQPOTF 8SJUUFO B ;O3FTQPOTF C
UFYU IUNM DIBSTFU VUG # NT
(&5 IFMQ # NT
3FRVFTU 3FBE B ;O3FRVFTU (&5 VOJDI
NT

3FRVFTU )BOEMFE B ;O3FRVFTU (&5
VOJDPEF NT

BFTQPOTF 8SJUUFO B ;O3FTQPOTF C
UFYU IUNM DIBSTFU VUG # NT

(&5 VOJDPEF # NT

7TKHILUVWWZRILHOGVDUH WKHGDWHDQG WLPHLQD IL]
LVWKHLG RIWKHORJHQWU\ 7KHQH[WQXPEHULVDIL]
' IRWHKRZ GLIITHUHQW SURFHVVHVDUHLQYROYHG
SUREDEO\WKH 8, SURFHVV WKHDFWXDO VHUYHU OL
ZRUNHU SURFHVVVSDZQHG WR KDQGOH WKHUHTXHVW

%RWOSMIPQ®4FSWFFSOHPHQW ORJJLQJ XVLQJD VLPLO
EDVHG RQ WKH DQQRXQ FH® +HHE WIRWBUWVEKERWDND VVHYV R

<S



=LQF+773 7KHVHUYHU VLGH

OPVODRNFW E\DQ +773 VHUYHU RUFOLHQW FRQWDLQ|
$ORJHYHQW KDV D 7LPH6WDPS DQLG DQGDPHVVDJH

7TRORJVRPHWKLQJ DVHUYHURUFOLHQW XVHV LWV RZ
VHUYHU UHWARHSYHOOFDUJIP G HVVMEQURBE WK WKH VRENHW
SURFHVVWKHUHTXHVWDV DUJXPHI(PWSPRIDEB B8 OMH®P"HDC
DFQUEBO4JOHMF5ISFBENVNE4FSWFS

MPH$POOFDUJPO"DDFQUFE TPDLFU

MPH-FWFM JG5SVF < ? OJM >

? TFMG OFX-PH&WFOU ;0$POOFDUJPO"DDFQUFE&WFOU
BEESFTT < TPDLFU SFENPUF"EESFTT > PO &SSPS EP < O
FNJU

7KLVORJIJLQJPHFKQLVP FDQEHHDVLO\FXVWRPL]JHG E
RIO-PH&W)RQWUH[DPGEORHOOFDUJPO"D DLNQ@UVFERMIODWY RI
;O-PH&WERKOQWRPLIHGIRUFRQQHFWLRQ DFFHSWDWLRQ

<RXFDQDOVR SURYLGH \RXURZEMHABHBTRQORFRQJ H[DP
SOHVKRZV KRZWR ORJ HY H® W PQD[ I W & NVE B RLHP® J H

] MPHHFS ]

MPHHFS4USFBN ANBMMUBML JNBHF%JSFDUPSZ /[O MPH/

:0-PH&WFOU BOOPVODFS XIFO ;0-PH&WFOU EP < FWFOU ]
QSJOU FWFOU >

O4FSWFS EFGBVMUOO TUBSU -

6HUYHU YDULDQWV DQG OLIH F\FOH

7KH FODVVUWVARCSIMWFIS FWXDOO\D IDFWRU\WRLQVWDQW
FRQFUBIAFISWRKEFODVY DV FERCGBVVHHHOIWKHSMBTT
KLHUDUFK\ORRNVDVIROORZV

yO4FSWFS
;O4JOHMFS5ISFBEFE4AFSWES
;O.VMUJS5ISFBEFE4FSWFS
;O.BOBHFE.VMUJS5ISFBEFE4FSWFS

"O4FSW¥BQ DEVW UDFM A®BYNS F B E PBORBRHRBW V WK H
FRUHVHUYHUIXQFWLRQDOLW\ ,WUXQVLQRQHVLQJC
RQO\KDQGOHRQHUHTXHVWDWDWLPH PDNLQJLW HD
'O.VMUJ5ISFBEVEDRZSWHSQHZ SURFHVV RQ HDFK LQFRP
SRVVLEO\KDQGOLQJPXOWLSOHUHTXHVW UHVSRQVH
'O.BOBHFE.VMUJ5ISFBEREYAIWOSFLW WUDFEN RI ZKLFK
DUHDOLYHVRWKDW WKH\FDQ EHVWRSSHG ZKHQ WKH
WKHP GLH RXW

6HUYHULQVWDQFHV FDQ EH VWDBBQTE P GUHIRE SHG
WHULQJD VHUYHU LQV W PHJIFHLAREHFRRPHYIAMQDIHG |7



" % 6WDWLF40HVHUYHU

PHDQV LW ZLOOVXUYLYHLPDIJHVDYHDQGUHVWDUW 7
ZLWKMAWFIGBBVMUYHU IRURWKHU VHUYHULQVWDQFHV LV
PDQXDOO\

7KHPDLQ SDUDPHWHU D VHUYHU QHHGV LV WKH SRUW

WLRQDOO\ \RXFDQ UHVWULFW WKH QHWZRUN LQWHU |

E\ VHW WL DIEMIW "EWRATRPH ,3DGGUHVYV 7KH GHIDXOW
@ PHDQVWROLVWHQRQDOOLQWHUIDFHV :LWKDQ

VHUYHU ZLOO QRW UHVSRQG WR UHTXHVW RYHU LWV Q

TXHVW FRPLQJIURP WKHVDPHKRVW 7KLV LVRIWHQ XV

SUR[\LQJ

:O4FSWFS EFGBVMUOO

CJOEJOH"EESFTT < >

MPH5P5SBOTDSJQU
TUBSU

" % 6 WDWLF 40H VHUYHU

'KHQ PRVW SHRSOH WKLQNDERXWD ZHE VHUYHU WKH\
FDOOHG VWDWLFILOHVHUYLQJ 7KHUHLV D GLUHFWR
RWKHUILOHY VRPHZKHUHRQDPDFKLQH DQG WKH ZH
RYHU+773 WR ZHEEURZVHU FOLHQWV DQ\ZKHUH RQ W/
ZKDW $SDFKHGRHVLQLWV PRVWEDVLFIRUP

=QFDQ GR WKLVEAXB/WID DM F4FSW FISVHMP IGBRUHFWR U\
DQGDQRSWLRQDO SUHIL] WKLY GHOHJDWHZLOO VHU
WRU\ IRUH[DPSOH

;O4FSWFS TUBSU%FGBVMUOO

EFMFHBUF ;04UBUJD'IJMF4FSWFS%FMFHBUF OFX
EJSFDUPSZ |/ WBS XXX/ BT'JMF3FGFSFODF
QSFGJY'SPN4USJOH /TUBUJD GJIJMFT/
ZPVSTFMG

I ZHVXSSRVH WKH¥FR WMWYV RI
$LQGH[ KWPO
$VPDOO KWPO

<RXFDQDFFHVV WKHVHILOHV ZLWK WKHVH 85/V
$IUUQ MPDBMIPTU TUBUJD GJMFT JOEFY IUNM
$IlUUQ MPDBMIPTU TUBUJD GJMFT TNBMM IUNM

7KH SUHIL[LVDGGHGLQIURQWRIDOOILOHV EHLQJVH
ZKHUHWKHILOHVUHVLGHLVRIFRXUVHLQYLVLEOH WR
VSHFLILHG WKHILOHV ZLOOEHVHUYHG GLUHFWO\

<E
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=LQF+773 7KHVHUYHU VLGH

I1RWHKRZDOORWKHU85/VUHVROWBLWID' IMFRWIWREKQ® F
HBUWNW YHU\VLPSOH EXWLWGRHVKDYHDFRXSOHRIFDS
LWZLOO GR ZKDW PRVW SHRSOH H[SHFW ZLWK UHVSHF
IROORZLQJ85/V

FlUuUQ MPDBMIPTU TUBUJD GJMFT
FlUuUQ MPDBMIPTU TUBUJD GJMFT

7KHILUVW 85/ DERYH ZLOO UHVXOW LQ D UHGLUHEW W
ZLOO ORRN | RIOHELFW KIRIBIME)F Y [IUONH DQG VHUYH WKDW  $X'
JHQHUDWLRQRIDQLQGH[SDJHZKHQ WKHUHLV QRLQG

$VDVWDWLFILOHVHUYHU WKHIROORZLQJIHDWXUHYV

tDXWRPDWLF GHWHUPLQDWLRQ RIWKHFRQWHQW P
H[WHQVLRQ

ftFRUUHFW VHWWLQJRIWKHFRQWHQW OHQJWK EDVFH
FXVDJHRIVWUHDPLQJ

$tDGGLWLRQRIFRUUHFW PRGLILFDWLRQ GDWH EDV|
WLRQ GDWH

$tFRUUHFW UHDFWLRQ WR WKH LI PRGLILHG VLQFH S|
tRSWLRQDO H[SLUDWLRQDQG FDFKLQJFRQWURO -

+HUHLVDPRUHFRPSOH[H[DPSOH

;O4FSWFS TUBSU%FGBVMUOO

MPH5P5SBOTDSJQU

EFMFHBUF ;04UBUJD'IMF4FSWFS%FMFHBUF OFX
EJSFDUPSZ / WBS XXX/ BT'JMF3FGFSFODF
NINF5ZQF&YQJSBUJPOT ;04UBUJD'JMF4FSWFS%FI

EFGBVMU.JNF5ZQF&YQJSBUJPOT

ZPVSTFMG

BVUIFOUJDBUPS ;0#BTJD"VUIFOUJDBUPS VTFSOBNF /BEI

I TFEDSFU/

,QWKHDERYHH[DPSOH ZHDGG WKHRSWLRQDO H[SLU
EDVHG RQGHIDXOW VHWWLQJY 1RWHWKDWLWLYV HD\
ZLWKORJILQJDQG DXWKHQWLFDWLRQ

'LVSDWFKLQJ

'LVSDWFKLQJRUURXWLQJLY +773DSSOLFDWLRQ VHUYF
RIWKHVRIWZDUH ZLOO KDQGOHDQLQFRPLQJUHTXHYV
RQDQ\RIWKHSURSHUWLHVY RIWKHUHTXHVW WKH +77
RILW WKHTXHU\SDUDPHWHUV WKHPHWDKHDGHUYV L
DSSOLFDWLRQVZLOO SUHIHUGLITHUHQW NLQGV RIVRC

Ef



"~ S 'LVSDWFKLQJ

=LQF+773 &RPSRQHQWV LV D JHQHUDO IUDPHZRUN WK
FRPSRQHQWV WR EXLOG\RXURZQ GLVSDWFKHU 2XW |
GLIlIHUHQW GHOHJDWHV WKDW ZH GLVFXVVHG EHIRUH
GLVSDWFKL QRIOAEMF¥FR A PWHRT KR G

;O%FGBVMU4FSWHBQENMFRBUIFIXUHG WR SHUIRUP GLV S
XVHV D SUHIL[PDSLQWHUQDOO\WKDW PDSV 85, SUHIL]J
ILIXUDWLRQLVEVN\LQVWDOOLQJD EORFNDV WKHYDOX
UHTXHVWDQG SURGXFHVDUHVSRQVH +HUHLV DQH[DI

] TUBUIJD'IMFAFSWFS%FMFHBUF ]
 O4FSWFS TUBSU%FGBVMUOO

TUBUJD'IMFAFSWFS%FMFHBUF ;O4UBUJD'IMFA4FSWFS%F M
QSFGJY'SPN4USJOH [/[O/
EJSFDUPSZ / IPNF VCVOUV [O/ BT'JIMF3FGFSFODF

{O4FSWFS EFGBVMU EFMFHBUF QSFGJY.BQ
BU /[O/

QVU < SFRVFTU ] TUBUJD'JMF4FSWFS%FMFHBUF IBOEMF3|
BU /SFEJSFDU UP [O/

QVU < SFRVFTU ] ;O3FTQPOTF SFEJSFDU / [O JOEFY IUNN
BU //

QVU /SFEJSFDU UP [O/ )

7KLVLVWDNHQIURP WKH FRQILIXWD W LR @ REGBY KKD/VW U X
VWDWLF ZHE VHUYHU LUSWUHWLA S R QGW LRKNWRWRCW & H

Uuv [@GLUHFWRU\ 7KH SUHIL[PDS RIWKHGHIDXOW GHO
VWDQGDUG IXQFWLRQDOLW\ EXWLVPRGLILHG VXFK W

IDOQ\WKLQJ2QEWHKID[ LY GLUHFWO\IRUZDUGHG WR WK

D VSHFEBISFDU SUPHIQ[ LY VHW XS ZKLFK ZLOO LVVX|
[O JOEFY IUNM

FWKH GHIIOX@GWHU LVSGEQSIHBUWRPAY WOHD G RI WKH GHIL
XFMDPNF

$QRWKHURSWLBR LVOBRBEWE%FMFHBUF

;O4FSWFS TUBSU%FGBVMUOO
EFMFHBUF ;0%JTQBUDIFS%FMFHBUF OFX
NBQ / IFMMP/
UP < SFRVFTU SFTQPOTF ]
SFTQPOTF FOUJUZ ;0&0UJUZ IUNM [/ | IFM
UIFSF | | >

<RXFRQILIJIXUH WKH GNLB/@ DRHFAKKIRGW LQUVW DUIJXPHQ\

WKH SUHIL[ VHFRQG DUJXPHQW LV D EORFNWDNLQJW
UHTXHVWDQG DQ DOUHDG\LQVWDQWLDWHG UHVSRQV!

&,
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=LQF+773 7KHVHUYHU VLGH

&KDUDFWHU HQFRGLQJ

SURSHU FKDUDFWHUHQFRGLQJDQG GHFRGLQJLV FUX
ZRUOG 3KDURG6PDOOWDONHQFRGHV FKDUDFWHUYV DC
SULPDU\LQWHUQHWHQFRGLQJLV 87) EXWDFRXSOHF
WUDQVODWH EHWZHHQ WX B 8§ BADARF SCRVORKFFEOIEMA/ HO L N H
;065" &ODIPEXBHG

'O$/BSBDUFS&VIDREBPMHQVLRQ DQG UHLPSOHPHQWDYV
5FYUSPOWASBP®\ZRUNVRQELQDU\LQSXWDQG JHQH!
DQGLWDGGVY WKHDELOLW\WRFRPSXWHWKHHQFRGH
WHU DFUXFLDO RSHUDWLRQIRU+773 ,WLVPRUHFRLU
H[FHSWLRQV ZKHQ WKLQJV JR ZURQJ

&KDUDFWHU HQFRGLQJLVPRVWO\N\LQYLVLEOH +HUHDL
HQFRGHUV GLUHFWO\ IHHOIUHH WR VXEVWLWXWH DQ
WHVWPRUHLQWHUHVWLQJ

] FODPEFS TUSJOH ]

FODPEFS ;065' &0ODPEFS OFX

TUSJOH /BOZ 60JDPEF/

TFMG BTTFSU FODPEFS EFDPEF#ZUFT FODPEFS FODPEF4!
FRVBMT TUSJOH

FODPEFS FODPEFE#ZUF$PVOU'PS4USJOH TUSJOH

7TKHUHDUHQRDXWRPDWLFFRQYHUVLRQVLQ=LQF VR
VWHDG\RX VKRXOG VSHFLI\D SURSHU &RQWHQW 7\SH |
LOQIRUPDWLRQ 2WKHUZLVH=LQF KDV QR FKDQFH RI NC
GHIDXOW 1XOO(QFRGHU ZLOO PDNH\RXUVWULQJZURQ

&RQVLGHU WKHIROORZLQJH[DPSOH
;O4FSWFS TUBSU%FGBVMUOO

;O8MIFOU OFX

VSM /IUUQ MPDBMIPTU FDIP/

FOUJUZ ,;0&0UJUZ XJUIl /"O EFS TDI,OFO CMBVFO %POBV/
QPTU

;O8MIFOU OFX
VSM /IUUQ MPDBMIPTU FDIP/
FOUJUZ ;O0&0UJUZ
XJul /"O EFS TDI,OFO CMBVFO %POBV/
UZQF ;O.JNF5ZQF UFYU1IMBJO DIBS4FU /JTP /
ZPVSTFMG
QPTU
ZPVSTFMG

,QWKHILUVW FDVH D87) HQFRGHG VWULQJLV 3267 H¢
D87) HQFRGHG UHVSRQVH



“E 5HVRXUFHSURWHFWLRQ OLPLWV FRQWHQW DQG WUDQVIHU HQFRG

,QWKHVHFRQG FDVH DQ ,62 HQFRGHG VWULQJ L\
UHWXUQHG LQD87) HQFRGHGUHVSRQVH

,QERWKFDVHV WKHGHFRGLQJZDVGRQHFRUUHFWO\
LIWKDWLVPLVVLQJ WKH=Q1XO0O(QFRGHU LV XVHG
H[DPSOHEHFDXVHLWYV 8QLFRGHHQFRGLQJYDOXHLYV
VWLOO ILWVLQ E\WWHDQGKHQFHVXUYLYHV QXOOHQF
WKHFDVHZLWKKIRUH[DPSOH 7KDWLVZK\WKHIROOR
LVZURQJWR GURS WKHFKDUVHW

;O8MIFOU OFX

VSM /IUUQ MPDBMIPTU FDIP/
FOuUJuUzZz ;0&0UJUZ
XJul /"O EFS TDI,OFO CMBVFO %POBV/

UZQF ;0.JNF5ZQF UFYU1MBJO DMFBS$IBS4FU ZPVS"
QPTU
ZPVSTFMG

" E5HVRXUFH SURWHFWLRQ OLPLWY FRQWHQW L
FRGLQJ

L, QWHUQHWIDFLQJ +773 VHUYHUV ZLOO FRPH XQGHU D!
*RRG VHFXULW\LVWKXVLPSRUWDQW 7KHILUVW VWH-
PHQWDWLRQRIWKH+773 SURWRFRO $QRWKHU ZD\ D \
LPSOHPHQWLQJVRPHUHVRXUFHOLPLWYV

=LQF +773 &RPSRQHQWYV FXUUHQWO\LPSOHPHQWYV DQ

OLPLWYV
FPD[LPXP/LQH/HQIJWK .E ZKLFKLPSDFWPDLQO\W
SDLU
FPD[LPXP(QWLW\G6L]H OE VLIHRILQFRPLQJHQWLW
FPD[LPXP1XPEHU2I'LFWLRQDU\(QWULHV XVHG L

VRPHHQWLWLHV
2| FRXUVHWKHVH YDOXHV PD\EH FXVWRPL]J]HGLIRQH Q

$OVR =QLPSOHPHQWYV WZRLPSRUWDQW WHFKQLTXHV"
ZKHQ WKH\VHQG HQWLW\ERGLHV WR FOLHQWYV *]LS H
HQFRGLQJ 7KHILUVWRQHDGGYV FRPSUHVVLRQ 7KHYV
VLIJHRIDQHQWLW\LVY QRW NQRZQ XSIURQW ,QVWHDG F
XQWLO WKHHQWLW\LV FRPSOHWH

$0O0O WKLV LVKDQGOHG LQWHUQDOO\DQGLQYLVLEO\
FRQWHQW DQG WUD QW& EUHIBREERDHFHVVDU\ WKH E
QDU\VRFNHW VWUHDP LV Z\D3$\80IIGFE 3 WBEOEBKE B D
(;JQ3FBE4USFB®VR PDN HW-XN HURFIES F B\W RUPSTFBI V X U H

Et



=LQF+773 7KHVHUYHU VLGH

WKHUHLVQRUHDG EH\RQG WKHERXQGDULHV RIRQH VL
WKHFRQWHQWOHQJIJWK LV VHW

6HDVLGH DGDSWRU

6HDVIL\GBIZHOO NQRZQ FURVV SODWIRUP DGYDQFHG 6
WLRQIUDPHZRUN ,WGRHV QRWSURYLGHLWVRZQ +77
HILVWLQJRQHE\PHDQV RIDQDGDSWRU ,WZRUNYV ZH(
RIPO;JOD4FSWFS,WBHQ®RWPHS DOUHDG\LQFOXGHG ZLWK F
GLVWULEXWLRQVDQGRQ 3KDURG6PDOOWDONLWLV WK

6WDUWLQJIJWKLVYDGDSWRUFDQEHGRQHXVLQJWKHG!
QRUPDO ZD\ $OWHUQDWLYHO\ WKHDGDSWRUFDQ EH \

; O, JOD4FSWFS"EBQUPS TUBSUOO

6LQFH6HDVLGH GRHV LWV RZQ FKDUDFWHU FRQYHUVL
XUHG WR ZRUNLQ ELQDU\PRGH IRUPD[LPXP HIILFLHQT
VXSSRUW IRU 3267 DQG 387 UHTXHVWYV ZLWK HQWLWLHV
HQFRGLQJ

7TKHUHLVHYHQDVSHFLDODGDSWRU WKDW FRPELQHYV
VWDWLFILOHVHUYLQJ ZKLFKLV XVHIXO LI\RXGRQ -W |
HU\DQG SUHIHU SODLQ VWDWLFILOHV VHUYHG GLUHFW

;O JOD4UBUJD4FSWFS"EBQUPS TUBSUOO BOE4FSWF'IJMF

6FULSWLQJDS5(67 - HE6HUYLFH ZLWK =LQF

$V DODVWH[DPSOHRIWKHXVHRI=LQF +773 ZH QRZ VKF
5(67ZHEVHUYLFHV ERWK WKH FOLHQV8 B QGHVKHK WHU Y
WLRQDO 6 WDWHQUDUWAKHWHFEFWXUDO VW\OH PRVW HDYV
+773 YHUEVDQG85,VWRGHDO ZLWKHQFRGHG UHVRXL
ZRUNLVQHHGHG WR VXFFHVVIXOO\LPSOHPHQW D QRC
LVRQHDYDLODEOHLQ WKH=LQF 5(67 6HUYHU SDFNDJ
LPSOHPHQWD YHU\VPDOO VLPSOLILHGH[DPSOHE\KDQC

7KHVHUYLFH ZLOO BQREKBBWNVWIRDEN VWRUHG RQ WK
LGHQWLILHGE\DQ 85, DOORFDWHG E\WKHVHUYHU +H
WKHVHUYHU

$(&5 UHWXUQV D OLVWRIDOONQRZQ VWRUHG REMH
(&5 OUHWXUQV WKH -621 REMHFOWN NQRZQ XQGHU 85,
$1045 FUHDWHV D QHZ HQWU\ ZLWK -621 DV FRQWHQW
$165 OXSGDWHV UHSODFHV WKHFRQWHQWYV RIDQ
NQRZQ XQGBU 85,

E1



" ,, 6FULSWLQJD5(67 :HE6HUYLFH ZLWK =LQF

1% &-&5& UBPRYH WKH -621 REMHFWONQRZQ XQGHU 85

7KHVHUYHU FRGH

$ SURSHULPSOHPHQWDWLRQ VKRXOG EHVW XVHD FRX
EUHYLW\ WKHIROORZLQJLPSOHPHQWDWLRQLV ZULWW
FODVVHV WUHTXLUHV 6721 VHH&KDSWHU 6721 DQG\
YDULDEOH WR KROGWKHVWRUHG REMHFWY WLV DVW
85, VWR REMHFWYV

+40/4UPSF %JDUJPOBSZ OFX

TKHVHUYHU LPSOHPHQWDWLRQ KVPY S\GZURIK EIBEEINI BRAESM |
DNBQQBEWK PDNH XVHRIEORFN FORVXUHYV

] KTPO&OUJUZ#VIMEFS NBQQFS ]

KTPO&OUJUZ#VIMEFS < PCKFDU ]
;0&0UJUZ
XJUlI 4USJOH TUSFBN$POUFOUT < TUSFBN ]
450/ KTPO8SJUFS PO TUSFBN QSFUUZzZ1sSJOU U
OFYU1VU PCKFDU
TUSFBN DS >
SFQMBDF"MM $IBSBDUFS DS XJUIl $IBSBDUF:
UZQF ;0.JNF5ZQF BQQMJDBUJPO+TPO > -

7TKHMVRQ(QWLW\%XLOGHU EORFN KHOSVLQ WUDQVIRU
HQWLW\ :HXVHWKH®6721 ZULWHUDQGUHDGHU KHUHE
FRPSDWLEOH ZLWK -621 :HXVHOLQHIHHGVWRLPSURYH
FRQYHQWLRQVDV ZHOODV SUHWW\SULQWLQJWRKHC
GDWD

NBQQFS \
< SFRVFTU ]
SFRVFTU VSJ JTAMBTI BOE < SFRVFTU NFUIPE (&5 >

< SFRVFTU ]
O3FTQPOTF PL KTPO&OUJUZ#VIMEFS WBMVF +40/4UF
>
0 0
< SFRVFTU ]
SFRVFTU VSJ IBT1BUI BOE < SFRVFTU NFUIPE (&5 >
BOE < SFRVFTU VSJ QBUI4FHNFOUT TJ[F > >

< SFRVFTU ] ]VSJ]
VSJ SFRVFTU VSJ QBUI1SJOU4USJOH
+40/4UPSF
BU VSJ
JG1ISFTFOU < PCKFDU ] ;03FTQPOTF PL KTPO&OUJ
WBMVF PCKFDU >



=LQF+773 7KHVHUYHU VLGH

JG"CTFOU < ;O3FTQPOTF OPU'PVOE VSJ > >
0 0
< SFRVFTU ]
SFRVFTU VSJ JT4MBTI BOE < SFRVFTU NFUIPE 1045
BOE < SFRVFTU DPOUFOUSZQF ;O.IJNF5ZQF BQQMJI

< SFRVFTU 1] VSJ]
VSJ /| +40/4UPSF TJ[F BT4USJOH
+40/4UPSF BU VSJ QVU 450/ GSPN4USJOH SFRVFTU D
'O3FTQPOTF DSFBUFE VSJ
FOUJUZ KTPO&OUJUZ#VIMEFS WBMVF /$SFBUFE /
ZPVSTFMG >
0 0
< SFRVFTU ]
SFRVFTU VSJ IBT1BUI BOE < SFRVFTU NFUIPE 165 >
BOE < SFRVFTU VSJ QBUI4FHNFOUT TJ[F >
BOE < SFRVFTU DPOUFOU5ZQF ;O.JNF5ZQF BQQN
>

< SFRVFTU ] ] VSJ]
VSJ SFRVFTU VSJ QBUI1SJOU4USJOH
+40/4UPSF JODMVEFT,FZ VSJ
JG5SVF <
+40/4UPSF BU VSJ QVU 450/ GSPN4USJOH SFRVI
DPOUFOUT -
'O3FTQPOTF PL KTPO&OUJUZ#VIMEFS WBMVF /61
JG'BMTF < ;03FTQPOTF OPU'PVOE VSJ > >
0 0
< SFRVFTU ]
SFRVFTU VSJ IBT1BUI BOE < SFRVFTU NFUIPE  %&-&:¢
BOE < SFRVFTU VSJ QBUI4FHNFOUT TJ[F > >

< SFRVFTU ]]VSJ]
VSJ SFRVFTU VSJ QBUI1SJOU4USJOH
+40/4UPSF SFNPWF,FZ VSJ JG"CTFOU < OJM >
JG/JM < ;03FTQPOTF OPU'PVOE VSJ >
JG/PU/JM < ;O3FTQPOTF PL KTPO&OUJUZ#VIMEFS \
/%FMFUFE/ > >

7KHPDSSHULVD G\QDPLFDOO\FUHDWHG DUUD\RIDVV
(DFKDVVRFLDWLRQ FRQVLVWV RIWZR EORFNV 7KH ILU"
UHTXHVWDQG UHWXUQV WUXH ZKHQ LW PDWFKHV 7KH
LVHYDOXDWHG ZLWK WKHLQFRPLQJUHTXHVW WR SUR
WKHILUVW FRQGLWLRQ PDWFKHG

7TKHDVVRFLDWLRQVLQ WKHPDSSHUIROORZH[DFWO\!
VKRZQ HDUOLHU 7KHVHUYHULV VHW XSZLWK D EORFI
PO3FRVFTUPHWOREG $JDLQ DPRUHREMHFW RULHQW!



" ,, 6FULSWLQJD5(67 :HE6HUYLFH ZLWK =LQF

ZRXOG XVHD SURSHUGHOHJDWH REMHFW KHUH EXW I
VXIILFLHQW

7KHVHUYHU ORJLF WKXV EHFRPHV ILQGDPDWEKLQJ}
LQYRNHLW ,IQRPDWFKLQJHQWU\LVIRXQG ZHKDYHD
LVRIFRXUVH UDWKHU OLPLWHG LQ WKLV VPDOO H[DPS(

i O4FSWFS TUBSU%FGBVMUOO
MPH5P5SBOTDSJQU
PO3FRVFTU3FTQPOE < SFRVFTU ]
NBQQFS EFUFDU < FBDI ] FBDI LFZ WBMVF SFRVFTU
OoOJM >
JG/IJM < ;O3FTQPOTF CBE3FRVFTU SFRVFTU >
JG/PU/JM < IBOEMFS ]
IBOEMFS WBMVF WBMVF SFRVFTU > >

8VLQJ WKH VHUYHU

+HUHLVDQH[DPSOHFRPPDQG OLQH VHXVICRY XKVDBWW I
LQJZLWK WKHVHUYHU

DVSM IUUQ MPDBMIPTU
< >

DVSM 9 1045 E /< >/ )I$POUFOU UZQF BQQMJDBUJPO kK
IlUUQ MPDBMIPTU
0$SFBUFE O

DVSM IUUQ MPDBMIPTU
<

DVSM 9 1045 E /\OCBSO ~/ )/$POUFOU UZQF BQQMJDBUJI
IlUuQ MPDBMIPTU
0$SFBUFE O

DVSM IUUQ MPDBMIPTU
\
0CBSO

N

DVSM 9 165 E /\0CBSO */ )/$POUFOU UZQF BQQMJDBUJP
IUUQ MPDBMIPTU
O6QEBUFE O

DVSM IUUQ MPDBMIPTU
\



=LQF+773 7KHVHUYHU VLGH
0CBSO

DVSM IUUQ MPDBMIPTU
<

0 O
0 O

DVSM 9 %&-&5& IUUQ MPDBMIPTU
0O%FMFUFE O

DVSM IUUQ MPDBMIPTU
/PU '"PVOE

$=LQF FOLHQW

W LV WULY:OS3® WRRKBYH WKH VDPH LQWHUDFWLRQ %X
XVLQJD FRQWHQW:ULWHUDQG FRQWHQWS5HDGHU ZH
WKH -621 FRQYHUVLRQV DXWRPDWLFDOO\

] DMJFOU ]

DMJFOU ;0$MJFOU OFX
VSM /IUUQ MPDBMIPTU /
FOGPSDF)UUQ4VDDFTT USVF
BDDFQU ;0.JNF5ZQF BQQMJDBUJPO+TPO
DPOUFOU8SJUFS < PCKFDU ]
:0&0UJUZ
XJUI 4USJOH TUSFBN$POUFOUT < TUSFBN ]
450/ KTPO8SJUFS PO TUSFBN OFYU1VU PCK
UZQF :0.JNF5ZQF BQQMJDBUJPO+TPO >
DPOUFOU3FBEFS < FOUJUZ ]
450/ GSPN4USJOH FOUJUZ DPOUFOUT >
ZPVSTFMG

1RZZHFDQ KROGWKHVDPHFRQYHUVDWLRQDVDERYH
UHDO 6PDOOWDON REMHFWYV

DMJFOU HFU [/

DMJFOU QPTU / / DPOUFOUT
I$SFBUFE /

DMJFOU HFU [ [/

DMJFOU QPTU / / DPOUFOUT %JDUJPOBSZ XJUI CBS
I$SFBUFE /

E <



~ ... &RQFOXVLRQ

DMJFOU QVU / / DPOUFOUT %JDUJPOBSZ XJUIl CBS
/I6QEBUFE/

DMJFOU HFU [ [/
B %JDUJPOBSZ /CBS/

DMJFOU HFU [/
A

DMJFOU EFMFUF [ [
I %FMFUFE/

DMJFOU HFU [ [/
UISPXT B ;O)UUQ6OTVDDFTTGVM FYDFQUJPO

", .&RQFOXVLRQ

=LQF +773 &RPSRQHQWV ZDV ZULWWHQ ZLWK WKH H[SC
WRH[SORUHWKHLPSOHPHQWDWLRQ 7KHWHVW VXLW
FDQVHUYHDV OHDUQLQJPDWHULDO 7KLV FDUHIXOQI
&RPSRQHQWV FRGHQRZHQDEOH XVHUV FXVWRPL]H LW
- RILW =LQFLVLQGHHGDQH[WUHPHO\PDOOHDEOH SLH






& +$37(5

'HEG6RFNHW?

6YHQ 9DQ &DHNHQEHUJKH ZLWK /XF )DE

7KH :HE6RFNHW SURWRFRO GHILQHV D IXOO GXSOH[ VI
ZKLFK PHVVDJHV FDQ EH VHQW EHWZHHQ D FOLHQW DQ
RIWKHFRPSOH[LW\DURXQGEL GLUHFWLRQDO ZHE FR
WLRQ PDQDJHPHQW :HE6RFNHW UHSUHVHQWY WKH Qf
FRPPXQLFDWLRQ FRPSDUHG WR &RPHW DQG $MD[ $QG-
SRQHQWV VXSSRUWV :HE VREFNHWV DV\RX ZLOO GLVFR\

% ,$Q - QWURGXFWLRQ WR:HE6RFNHWYV

+773 RQHRIWKHPDLQ WHFKQRORJLHV RIWKHLQWHUQC
SURWRFROEHWZHHQD FOLHQWDQG D VHUYHU ZKHUH W
WLRQ OLHV ZLWK WKHFOLHQWDQGHDFKLQWHUDFWLR
VHUYHUUHVSRQVH :KHQ FRUUHFWO\LPSOHPHQWHG D
VFDOHDEOHDQG YHU\VAIOH[LEOH

'LWKWKHDUULYDORIDGYDQFHG:HEDSSOLFDWLRQV
DSSOLFDWLRQV ZLWKULFK XVHULQWHUIDFHY DV ZHC
EHFDPHFOHDU WKDW +773ZDV QRW VXLWDEOHRU QRW

fZKHQ WKH VHUYHU ZDQWV WR WDNH WKHLQLWLDW
VDJH ,QWKH+773 SURWRFRO WKHVHUYHUFDQQRYV
DPHVVDJH WKHRQO\ZRUNDURXQGLVIRUWKHFOI
SROOLQJ

$1ZKHQ WKH FOLHQW ZDQWV WR VHQG PDQ\ SRVVLE
PHVVDJHV ZLWK OLWWOH RYHUKHDG )RUVKRUW P
DGGV TXLWHD ORWRIRYHUKHDG LQ WKH IRUP RI PH'
DSSOLFDWLRQV WKHUHVSRQVH DQG WKH GHOD\



"HE6RFNHWYV

BUHYLRXVO\ &RPHWDQG $MD[ZHUH XVHG DV SDUWLDC(
7TKH:HE6RFNHW SURWRFRO GHILQHVD UHOLDEOHFRP
WZR HTXDO SDUWLHV W\SLFDOO\ EXWQRWQHFHVVDUL
RYHU ZKLFKDVI\QFKURQRXV PHVVDJHV FDQ EHVHQG Z|
OHVVDJHVFDQEHDQ\6WULQJRU %\WH$SUUD\ 2YHUKH
7TKHUHLY QRVXFKWKLQJDVDGLUHFWUHSO\RUD V\QF

8VLQJ:HE6RFNHWY DVHUYHUFDQ QRWLI\D FOLHQW L¢
DQG FOLHQWV FDQ TXLFNO\VHQG VPDOO QRWLILFDWLR
LQJPDQ\YLUWXDO FRPPXQLFDWLRQV FKDQQHOV RYHU

% . 7KH:HE6RFNHW 3URWRFRO

=LQF :HE6RFNHWYV LPSOINRKQ WWHFMT JFUG PSH IUNM
SGD QRWDQ\RIWKHSUHYLRXVGHYHORSPHQW YHUV
WLRQ WRUERWEKO XJLJQFEJB PSH XIQ®BRC4RRKFU
XFCTPDLAOWASRRG VWDUWLQJ SRLQWYV

$VDSURWRFRO :HE6RFNHW VWDUWYV ZLWK DQ LQLWLD
RQ+773 7KHLQLWLDWLYHIRUVHWWLQJXSD:HEG6RFNF
VHQGLQJD VR FDOOHG FRQQHFWLRQ XSJUDGH UHTXHVV
DFRXSOHRIVSHFLDO +773 KHDGHUV 7KHVHUYHU EHJI
DFFHSWLQJWKHFRQQHFWLRQ XSJUDGH UHTXHVW K}
VSHFLILFDWLRQV D VZLWFKLQJSURWRFROV UHVSF
FRQWDLQVDFRXSOHRIVSHFLDO +773KHDGHUV )URP
FRQYHUVDWLRQRYHUWKH QHWZRUNVRFNHW VWRSYV |
EHJLQV

"HE6RFNHW PHVVDJHV FRQVLVWRIRQHRUPRUHIUDPF
%HKLQG WKHVFHQHYVY DQXPEHURIFRQWUROIUDPHV D
"HE6RFNHWDQG WR PDQDJH NHHSLQJDOLYHWKHFRQC
IUDPHV

% T6RXUFH &RGH

TKHFRGHLPSOHPHQWLQJ=LQF :HE6RFNHWV UHVLGHYV
=LQF :HE6RFNHW &RUH:-LQ WKH=LQF +773 &RPSRQHQW
DQDFFRPSDQ\LQJ -=LQF :HE6RFNHW 7HVWV:-SDFNDJF
7TKHEPOGJHVSBUJPOOG;JODKD51B RN QX SSHFGWOMHLG U/

WKDW\RXFDQ ORDG VHSDUDWHO\ +HUH WKH ORDGLQJ

(PGFS OFX

TNBMMUBMLIVC6TFS /4WFO7BO$BFLFOCFSHIF/ QSPKFDU /

QBDLBHF /$POGJHVSBUJPOOG;JOD)551$PNQPOFOUT/

MPBE

4NBMMUBML HMPCBMT BU $POGJHVSBUJPOOG;JOD)551%$PN
MBUFTU7FSTJPO MPBE /8FC4PDLFU/



% ¥ 8VLQJ &OLHQW 6LGH :HE6RFNHWYV

% t8VLQJ&OLHQW 6LGH :HE6RFNHWV

$OQOHQGSRLQW IRUD :HE6RFNHW LV VSHFLILHG XVLQJDC
XT XXX FYBNQMF DPN NZ BQQ

7ZRQHZVFKHPHYV XUHIRHUIUGIBXSODU :HERRFNRWV DQG
WKHVHFXUH 7/6 66/I YTDUW QPIAG IRMWK VSHFLILFDWLR(
EHIDPLOLDU

=LQF :HE6RFNHWV VXSSRUWV WKH XVDJHRIFOLHQW VL
XODUDQG VHFXUH YDULDQWY 1RWH WKDW WKH VHFXU}
GLDF 7/6 66/ 3KDURUSURVMNEMWMUBMLIVC DPN _4WFOT7E
"PEJBDLQF :HE6RFNHWV $3,LVUHDOO\VLPSOH RQFH\R)
XVHFOE.FTTBQ&FBE.FT TBOIE ILQDE DK

+HUHLVD FOLHQW VLGHH[DPSOHWDNLQJWRDSXEOLF

] XFC4PDLFU ]
XFC4PDLFU ;O8FC4PDLFU UP /XT FDIP XFCTPDLFU PSH/
< XFC4PDLFU
TFOE.FTTBHF /1IBSP 4NBMMUBML VTJOH ;JOD 8FC4PDLFU
SFBE.FTTBHF > FOTVSF < XFC4PDLFU DMPTF >

I1RWH WKEEWFTTIBBHEFEORFNLQJ ,WDOZD\VAUSBWAEHQV D FR
RBZUF"SSRA/VLEOH DVVHPEOHG RXW REPEB.WTLSOH IUCL
TBHFRQWURO IUDPHVY ZLOO EHKDQGOHG DXWRPDJLFDC
FRPSOHWHO\VHSDUDWHDQGLQGHSHQGHQW

JRUVHQGLQJ YHU\ODUJH PHO EDRHY' BEREH O H AVWHF
'SBNFWKDW WDNH D EBRSDIRWYWR'@RBZEH VHQW DV GLI
IHUHQW IUDPHV RIWKH VDPH PHVVDJH $W WKHRWKHLU
WRIJHWKHUDQG VHHQDVDVLQJOHPHVVDJH

,OQDQ\QRQ WULYLDODSSOLFDWLRQ \RXZLOOKDYH W
GHFRGLQJWRPHVVDJHV ,QPDQ\FDVHV -621ZLOO EH
FOLHQWHQG LV RIWHQ -DYD6FULSW $PRGHUQ VWDQG
1HR-621

TRXVHVHFXUH :HEVRFNHWYVY MXVWXIVHMNKIHSWRISHU
IROORZLQJH[DPSOH

] XFC4PDLFU ]
XFC4PDLFU ;O8FC4PDLFU UP /XTT FDIP XFCTPDLFU PSH/
< XFC4PDLFU
TFOE.FTTBHF /1IBSP 4NBMMUBML VTJOH ;JOD 8FC4PDLFU
SFBE.FTTBHF > FOTVSF < XFC4PDLFU DMPTF >

2FRXUVH \RXULPDJHKDVWRFRQWDLQ =RGLDFDQG\
SURSHU SOXJLQ 7KDW VKRXOG QRWEHD SUREOHP ZLW

ot



"HE6RFNHWYV

% "8VLQJIJG6HUYHUG6LGH :HE6RFNHWYV

6LOQFHWKH:HE6RFNHW SURWRFRO VWDUWV RIIDV +77
ZLWKDVSHFLDO GHOHJDW;l0BV OARH IV WMIDHRABIGHB IR L Q W
PHOWV WKHNMWEUWEDPRRWHFFKHFN LIWKHLQFRPLQJUHT
YDOLG :HE6RFNHWFRQQHFWLRQ XSJUDGHUHTXHVW
LQJSURWRFROVUHVSRQVHLVY FRQVWUXFWHGDQG VH
QHWZRUNVRFNHW VWUHDP LV KDQ G ©6 RCv4HPWD WHRUD QH Z
REMHFW

;O8FC4PDLFU%BMMHBRIGURSHUWLHY $Q RSWLRQDO SL
VSHFLILF SINEZKXTOBTHH UHTXLUHG KDQGOHU LV DQ\REM
LQWBMYEWK WKHQHZ:HEVRFNHWDV DUJXPHQW

/HW-VLPSOHPHQW WKHHFKR VHUYLFH WKDW ZH FRQQH
RXVVHFWLRQ ,QHVVHQFH ZHVKRXOGJRLQDORRS UL
LWEDFN +HUHLV WKHFRGH

{O4FSWFS TUBSU%FGBVMUOO
:O4FSWFS EFGBVMU EFMFHBUF ;08FC4PDLFU%FMFHBUF IB(
< XFC4PDLFU ]

<] NFTTBHF ]

NFTTBHF XFC4PDLFU SFBE.FTTBHF

XFC4PDLFU TFOE.FTTBHF NFTTBHF > SFQFBU >

‘HVWDUW D GHIDXOW VHUYHU RQ SRUW ®DQGUHSOD
8FC4PDLFU%FMFRMEFCHMPDLFUZEGOSHWN HDFK FRUUHF)
VRFNHW UHTXHVW RQ WR LWV KDQGOHU ,Q WKLV H[DP
7KHKDQGOHU LV JLYHQ O8FIC2 FIBGRMHFQRHS )RU WKH HF
VHUYLFH ZHJRLQWRDUHSHDW ORRS UHDGLQJD PHV\

J)LQDOO\ \RXFDQ VWRS WKHVHUYHU XVLQJ
iO4FSWFS TUPQ®%FGBVMU

$OWKRXIKWKHFRGHDERYHZRUNV LWEUGOFHYEHEQW X |
SPST

$POOFDUJPOS5JNFEOVU
$POOFDUJPOSMPTFE PS JUT NPSF TQFDJGJD TVCDMBTT ;08

7TKBFBE.FTABABP EORFNVRQ WKHVRFNHW VWUHDP ZDL
WLPHRXWH[SLUHY ZKLFKZLOOEHVLIJQDOHG ZLWK D &F
,QPRVWDSSOLFDWLRQV \RXVKRXOG MXVW NHHS RQ UF
WLPHRXWIRUDQLQILQLWHZDLWRQLQFRPLQJPHVVDJ

7KLVEHKDYLRU LV LP SO 8PCUPW HBUL QGYREBIWOQ L HQ FH
PHWKRG LWHQWHUVDORRSUHDGLQJPHVVDJHVDQG S
XLQJRQWLPHRXWYV 7KLV VLPSOLILHVRXUH[DPSOH

ok



% =~ 8VLQIJG6HUYHUG6LGH :HE6RFNHWYV

;O4FSWFS TUBSU%FGBVMUOO
O4FSWFS EFGBVMU EFMFHBUF ;0O8FC4PDLFU%FMFHBUF [IB(
< XFC4PDLFU ]

XFC4PDLFU SVO8JUI < NFTTBHF ]

XFC4PDLFU TFOE.FTTBHF NFTTBHF > >

7TKDW OHDYHV XV ZLWKPW R R WREHUFR/RFEHSWLRQ FDC
RFFXUDWWKHORZHVWOHYHO ZKHQ WKH XQGHUO\LQJ
XQH[SHFWHGO\ RUDW WKH :HE6RFNHW SURWRFRO OH
DFORVHIUDPH ,Q HLWKHUFDVHZHKDYHWRGHDO ZLV
HFKRH[DPSOH ZHFDQ FDWFKDQG LIJQRUHDQ\&RQQHFV
LWDVIROORZV

;O4FSWFS TUPQ%WFGBVMU
;O4FSWFS TUBSU%FGBVMUOO
y O4FSWFS EFGBVMU EFMFHBUF ;O8FC4PDLFU%FMFHBUF IB(
< XFC4PDLFU ]

< XFC4PDLFU SVO8JUIl < NFTTBHF ]

XFC4PDLFU TFOE.FTTBHF NFTTBHF >
> PO $POOFDUJPOSMPTFE
EP < TFMG DS-PH /*HOPSJOH DPOOFDUJPO DMPTF EPO

$OWKRXJK XVLQIJD EORFNDV KDQGOHULVFRQYHQLHC
UHJXODU REMHF WMERAA\SDEHPH QWWREDJE O\ EH EHWWHU <R
VXFKDQLPSOHPH@BWONIRFURDIP)BOEMES

i O4FSWFS TUPQ%FGBVMU
;O4FSWFS TUBSU%FGBVMUOO
; O4FSWFS EFGBVMU
EFMFHBUF ;O8FC4PDLFU%FMFHBUF
IBOEMFS ;0O8FC4PDLFU&DIP)BOEMFS OFX

7KHFXUUHQW SURFHVV WKUHDG DV VSDZQHG E\ WKH
E\WKHKDQGOHUFRGH IRUDVORQJDV WKHZHE VRFNI
UHVSRQVLELOLWA\IRUFORVLQIJWKHFRQQHFWLRQ OLF
FORVHIURP WKHRWKHU VLGHZLOO EHKDQGOHG FRUUL

TRWHVWRXUHFKRVHUYLFH \RXFRXOGFRQQHFW WR L)\
OLNHZHGLGLQWKHSUHYLRXV VXEVHEWILROAPDHLLY LV
FUSFTUT UFGREBBIBQRWKHU VROXWLRQLVWRUXQ VRI
DZHEEURZVHU <RXFDQILQG WKHQHFHVVDU\+70/SD
FRGHLQYRNLQJWKHHFKR VHUDBFKE KRRDW KBI&0 B YB/OVEM
7TKHIROORZLQJVHWXS ZLOO VHUYH WKLV FRGH

i O4FSWFS TUPQ%FGBVMU

yO4FSWFS TUBSU%FGBVMUOO
;O4FSWFS EFGBVMU MPH5P5SBOTDSJQU
O4FSWFS EFGBVMU EFMFHBUF

NBQ /XT FDIP DMJFOU SFENPUF/



"HE6RFNHWYV

UP < SFRVFTU ] ;O03FTQPOTF PL ;0&0UJUZ IUNM
;O8FC4PDLFU&DIP)BOEMFS DMJFOU)UNM3FNPUF >

NBQ /XT FDIP DMJFOU/

UP < SFRVFTU ] ;O0O3FTQPOTF PL ;0&0UJUZ IUNM
;O8FC4PDLFU&DIP)BOEMFS DMJFOU)UNM >

NBQ /XT FDIP/

UP ;O8FC4PDLFU%FMFHBUF NBQ /XT FDIP/ UP ;O08FC4PDL
OFX

1RZ \RXFDQ WU\WKHIROORZLQJ85/VLQ\RXU:HE EURZ
F1UUQ MPDBMIPTU XT FDIP DMJFOU SFNPUF
FIUUQ MPDBMIPTU XT FDIP DMJFOU

7TKHILUVW RQH ZDXO0 FHRDQ B XKFW WD VFWUWRBHUHQFH WK
VHFRQG RQHZLOO FRQQHFW WRIR XM AIFPEBNDIHPH HQ W DXVIL R
FDIP

% %O XLOGLQJD 3IKDURG6WDWLVWLFV :HE 3DJH

$QRWKHU VLPSOH H[DP S@©&FICV P¥ DR OB BHIB-OE M F S
FRXSOHRI6PDOOWDON LPDJH VWDWLVWLFV DUHHPLW
OLYHYLHZLQ\RXUEURZVHU ,QWKLVVFHQDULR WKH
LQJZHE VRFNHW FRQQHFWLRQDQG VWDUWYV VWUHDPL
LQFRPLQJPHVVDIJHY +HUHLV WKHFRUHORRS

;O8FC4PDLFU4UBUVT)BOEMFS WBMVF XFC4PDLFU
<

TFMG DS-PH /4UBSUFE TUBUVT TUSFBNJOH/

<

XFC4PDLFU TFOE.FTTBHF TFMG TUBUVT

TFDPOE BT%FMBZ XBJU

XFC4PDLFU JT$POOFDUFE > XIJMF5SVF >

PO $POOFDUJPOS$SMPTFE

EP < TFMG DS-PH /*HOPSJOH DPOOFDUJPO DMPTEF/ >
TFMG DS-PH /4UPQQJOH TUBUVT TUSFBNJOH/

+HUHLVFRGHWRVHWXSDOO H[DPSOHYV

;O4FSWFS TUPQWFGBVMU

;O4FSWFS TUBSU%FGBVMUOO

;O4FSWFS EFGBVMU MPH5P5SBOTDSJQU

 O4FSWFS EFGBVMU EFMFHBUF

NBQ /XT TUBUVT DMJFOU/

UP < SFRVFTU ] ;O0O3FTQPOTF PL ;0&0UJUZ IUNM
;O8FC4PDLFU4UBUVT)BOEMFS DMJFOU)UNM >

NBQ /XT TUBUVT/

UP ;O8FC4PDLFU%FMFHBUF NBQ /XT TUBUVT/ UP
yO8FC4PDLFU4UBUVT)BOEMFS OFX

» [ %o



% S %XLOGLQJID:HE &KDW

ILMIUWQ MPDBMIPTU XT TWRUMHDIMMIBFWUVWLFV X
PHPRU\ RINRXUUXQQLQJ3KDUROLYHO\VUHIUHVKHCG

:KDWKDSSHQHG LVWKDW\RXU:HEEURZVHU FRQWDFW
ITUuQ MPDBMIPTU XT TDBGVURWMDFFNUWKH +70/ DQ
-DYDVFULSW&FRAPDQFU4UBUVT)BOEMFS DKIBHT DMJF
HFXWLRQ RIWKLYV -DYDVFULSWFRGHE\WKH:HE EURZ)\
WKH=LQF VHUUWWNYHU RRDBMIPTU DVINTQBURODQ XSJUD
WR XS D :HEVRFNHW FRQ QOIFRCIARPQ LFKHM Q B K MHBOW M F S
FDQVHQG VWDWXV XSGDWHV WKURXJK WKLV :HE VRFN
-DYDVFULSWFRGHWKDW UHIUHVKHV WKH +70/ SDJH FR!

% S%XLOGLQJD :HE &KDW

$QRWKHU DYDLODDBGHGUPPISFAK LB/U S PR NLF-BSOEHHRHEQ W V
WKHFRUHORJLFRIDFKDWURRP FOLHQWY FDQ VHQG
GLVWULEXWHV WKHP WRDOOFRQQHFWHG FOLHQWYV
PDQDIJHD FROOHFWLRQ RIDOOFRQQHFWHG FOLHQW :H

;O8FC4PDLFU$IBUSPPN)BOEMFS WBMVF XFC4PDLFU
<
TFMG SFHJTUFS XFC4PDLFU
XFC4PDLFU SVO8JUl < NFTTBHF ]
TFMG DS-PH /3FDFJWFE NFTTBHF / NFTTBHF QSJOU4US
TFMG EJTUSJCVUF.FTTBHF NFTTBHF > >
PO $POOFDUJPOSMPTFE
EP <
TFMG DS-PH /$POOFDUJPO DMPTF DMFBOJOH VQ/
TFMG VOSFHJTUFS XFC4PDLFU >

'LVWULEXWLQJD PHVVDJHLVDVVLPSOHDV LWHUDWLQJ
GHWDLOYV

;O8FC4PDLFUSIBUSPPN)BOEMFS EJTUSJCVUF.FTTBHF NFTT
DMJFOUSBFC4PDLFUT EP < FBDI ]
FBDlI TFOE.FTTBHF NFTTBHF >

+HUHLVFRGHWRVWDUW WKLV :HE FKDW DSS

;O4FSWFS TUPQWFGBVMU

yO4FSWFS TUBSU%FGBVMUOO

;O4FSWFS EFGBVMU MPH5P5SBOTDSJQU

 O4FSWFS EFGBVMU EFMFHBUF

NBQ /XT DIBUSPPN DMJFOU/

UP < SFRVFTU ] ;03FTQPOTF PL ;0&0UJUZ IUNM
;O8FC4PDLFU$IBUSPPN)BOEMFS DMJFOU)UNM >

NBQ /XT DIBUSPPN/

UP ;O8FC4PDLFU%FMFHBUF NBQ /XT DIBUSPPN/ UP
;O8FC4PDLFUS$IBUSPPN)BOEMFS OFX



"HE6RFNHWYV

ILMIUWQ MPDBMIPTU XT WRBDFPMYWORBXU :HE FKDW
DSSOLFDWLRQ <RXFDQRSHQPXOWLSOHWDEV RQ WKL)
XVHUV RQ WKH &KDW

<RXFDQDOVRVHQG FKDW PHVVDJHVY GLUHFWO\IURP 3K

;O4FSWFS EFGBVMU EFMFHBUF QSFGJY.BQ BU /XT DIBUSPF
IBOEMFS EJTUSJCVUF.FTTBHF /NPEFSBUPS /P USPMMJOH

% <$ 4XLFN 7RXURI=LQF :HE6RFNHW —-PSOHPHQW

$O0 FRGH UHV LIV 8RCWRBLBWBRBEH 7KH ZLUH OHYHO
FRO WKHHQFRGLQJDQG GHFRGLQODRFOUPPH Y FSG KH
7KH NH\ PHW KBGV PDLQ®BFBE'SPWZHOO DV WKH LQVWDQFH
SURWRFRO 7RJHWKHU ZLWK WEHONWRWY B VEBRXR OB BRY
HQRXJKLQIRUPDWLRQ WR XQGHUVWDQG WKHLPSOHPH

'O8FC4PDREFOHPHQWY WKH SURWRFRO DERYH IUDPHYV
RUDFOLHQW SHUVSHFWLY SF B E H NBIR&ABEK REBNFD U H
VHQGLQJLV TXLWHVLPSOH &OLHQW VLGHVHWXS FDC
;O8FC4PBIHAUNYHU VLGH KDQGOLQJ RI WK HOBHFWXBRL LPS
FU%FMFHBUF

7ZRH[FHSVWBRQYPDLFD'G®BFEAPDLFDIMFPD NKDUHG
;O8BFC4PDLFRUBDVMURXQG RXWWKHFRUHFRGH

% HLYH'HPR

7TKHUHLVDOLYH GHRR QY DAFCCOPOH DANTWIGW KW EDV LF
=LQF :HE6RFNHWGHPRYVY HFKR VWDWXV FKDWURRP

+DYHD ORRBNVFOWDLFU%FMFHBUF DMBTT JOTUBMM&YB
DVDVWDUWLQJ SRLQWWR OHDUQ KRZWKHVH GHPRYV Zk}

6HWWLQJ XS D SURGXFWLRQ GHPRLV FRPSOLFDWHG E\\V
ORDGEDODQFHUV PRVW QRWDEOHPDUNHW OHDGHU $S
ZLWKWKH :HE6RFNHW SURWRFRO ,WLVWKXVHDVLHU
\RXUFOLHQWGLUHFWO\WDON WR\RXUG6PDOOWDONLP

7KHLPSOHPHQWDWLRQRI=LQF :HE6RFNHWV DV DQ DG
QHQWYV ZDV PDGH SRVVLEOHLQ SDUW WKURXJK ILQDQF|
.QRZLQQRYDWLRQ ,QF DQG (68*

% ,f&RQFOXVLRQ
HE6RFNHWV LQWHJUDWH VPRRWKO\ZLWK =LQF +773 &1

SDUWRIWKHI3KDUR:HEVWDFN ,WSURYLGHV VXSSRU
SDJH:HEDSSOLFDWLRQV LQ 3KDUR

wf<
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+DQGOLQJ &69 ZLWK 1

6YHQ 9DQ &DHNHQEHUJKH ZLWK 'DPLHQ &DVVRX DQG 6W«

&69 &RPPD6HSDUDWHG 9DOXHY LV D SRSXODUGDWD
FKDSWHU SUHVHQWYVY 1HR&69 DOLEUDU\WR SDUVHDQG
KDV RULJLQDOO\EHHQ ZULWWHQE\6YHQ 9DQ &DHNHQI
DQGPDQ\RWKHUQLFHO\GHVLIJQHG 3KDUROLEUDULHV

1HR&69

1HR&69LVDQHOHIDQWDQG HIILFLHQW VWDQGDORQH
ZULWH &69ILOHVFRQYHUWLQJWR UHVS IURP 3KDUR

$QLQWURGXFWLRQ WR &69

&69 LVDOLIKWZHLGGKWNAFAMDR) GDVBGRU KXPDQ UHDGDE
GDWDLQWHUFKDQJH (VVHQWLDOO\ WKHNH\FKDUDF
JHQHUDOO\ GHOLPLWHU VHSDUDWHG WH[W GDWD

fLVWH[W EDVHG $6&,, /DWLQ 8QLFRGH
fFRQVLVWV RIUHFRUGY SHUOLQH DQ\OLQHHQGL

FZKHUHFRRBQV UVW@HERSGSYD U D WoHHO E FHIRPIPD WDE
VHPLFRORQ

$tZKHUHHYHU\UHFRUG KDV WKH VDPHQXPEHURI ILH

$+ZKHUHILHOGV FDQ EH TXRWHG VKRXOG WKH\ FRQW
LQJV



+DQGOLQJ &69 ZLWK 1HR&S6

I IRWHBHIHUHQRHY FO XJLIJQFEJB PSH XJLJ $PNNB TF
WBMYBUQ UPPMT JFUG PSH IUNM SGD

I1RWHWKDW WKHUHLVQRWRQHVLQJOHRIILFLDO VWDQC

+DQGV 2Q 1HR&69

1HR&B69 FRQWDLAWPHAN P BHEREG D Z URRBH U8 S WIR S
SDUVHDQG JHQHUDWH GHOLPLWHU VHSDUDWHG WHI[V
REMHFWY 7KHJRDOV RI1HR&69 DUH

$tWR EHVWDQGDORQH KDYHQRGHSHQGHQFLHV DQG
$tWR EHVPDOO HOHJDQWDQG XQGHUVWDQGDEOH
$tWREHHIILFLHQW ERWKLQWLPHDQGVSDFH DQG
$tWREHIOH[LEOHDQG QRQ LQWUXVLYH

7RORDG 1HR-621 HYDOXDWHWKHIROORZLQJRU XVH W

(PGFS JU

TNBMMUBMLIVC6TFS /4WFO7BO$BFLFOCFSHIF/ QSPKFDU /
DPOGJHVSBUJPOOG //FP+40//

MPBE4UBCMF
7RXVHHLWKHUWKHUHDGHU RUWKH ZULWHU \RXLQV
VWUHDP DQG XVHVWDQGDUG VWUHDP DFFHVV PHVVDJt

7KHILUVW H[DPSOH UHDGV D VHT X HD@FHFR GVD MDDV 9 S DU
EUHDNV 7KHUHDGHU SURGXFHV DUUD\V FRUUHVSRQC
WKHUISBAWKRG FRQYHUWY EDFNVODVKHVY WR QHZ OLQ

IFP$473FBEFS PO / = = / XJUI$3T SFBE4USFBN VQF¢
i L7 I

7TKHVHFRQG SURFHHGV IURPWKHLQYHUVH JLYHQ D VH\
FRPPD VHSDUDWHG OLQHV

4USJOH TUSFBN$POUFOUT < TUSFBN ]
/IFP$478SJUFS PO TUSFBN
OFYUl1lVU"MM Y Z [ >



S ... *HQHULFORGH

. HQHULF ORGH

1HR&69 FDQRSHUDWHLQ JHQHULFPRGH ZLWKRXW DQ!
"KLOH ZULWLQJ

$UHFRUG REMHFW YV VK REXRS3) R MARFFRDG WR WK H
$ILHOGV DUH DBOZD\SDQHBQMX RWHG DQG
$&5/) OLQHHQGLQJLV XVHG
'KLOH UHDGLQJ
$UHFRUGV EHFRPHDUUD\V
$ILHOGV UHPDLQ VWULQJV
$tDQ\OLQHHQGLQJLVDFFHSWHG DQG
$ERWK TXRWHG DQG XQTXRWHG ILHOGV DUH DOORZH

7TKHVWDQGDUG GHOLPLWHULV D FRPPD FKDUDFWHU 4
GRXEOH TXRWHFKDUDFWHU $ GRXEOH TXRWH FKDUDFW
E\UHSHDWLQJLW )LHOGVHSDUDWRUVDQGOLQHHQG
ILHOG $Q\ZKLWHVSDFHLV VLIJQLILFDQW

&XVWRPL]LQJ1HR&69:ULWHU

$Q\FKDUDFWHU FDQ EH XVHG DV ILHOG VHSDUDWRU IR
OFP$478SJUFS TFQBSBUPS $IBSBDUFS UBC

RU

OFP$478SJUFS TFQBSBUPS

/ILNHZLVH DQ\RIWKHWKUHHFRPPRQOLQHHQG FRQY
IROORZLQJH[DPSOHZH VHW FDUULDJH UHWXUQ
OFP$478SJUFS MJOF&OE$SPOWFOUJPO DS

7TKHUHDUH PHFKDQLVPVWKDW WKH ZULWHU PD\ XVH W
RUGHURIHIILFLHQF\

TXRWAHRR YHUWLGTAWSDIQBKI XRWLQJ LW WKHGHIDXOW
UDFRQYHUWLOJTALWSBRMWKQRW TXRWLQJLW DQG
REMIQRW TXRWLQJ QB DABOVHEOW O\ RQ WKH RXWSXW V\

2EYLRXVO\ ZKHQ GLVDEOLQJTXRWLQJ \RXKDYH WRE
FROQWDLQHPEHGGHG VHSDUDWRUV RUOLQHHQGLQJV
QXPEHUVIRUH[DPSOH WKLV ZRXOG EHWKHIDVWHVW,Z



+DQGOLQJ &69 ZLWK 1HR&S6

OFP$478SJUFS
GJFME8SJUFS PCKFDU
OFYU1VU"MM

TKBIJFMESRISMWISRQDSSOLHVWRDOOILHOGYV

"ULWLQJ 2EMHFWYV

,JI\RXUGDWDLVLQWKHIRUPRIUHJXODUGRPDLQ OHY
IXOWRFRQYHUW WKHP WR DUUD\V MXVW IRUZULWLQJ
QRQ LOQWUXVLYHRSWLRQWRPDS\RXUGRPDLQ REMHFV
FDWLRQVEDVHGRQDFFHVVRUV 7KLV LVIRPRBURX ZRXO

4USJOH TUSFBN$POUFOUT < TUSFBN ]
/IFP$478SJUFS PO TUSFBN
OFYU1VU IY GIJFME/ /Z GIJFME/
BEE'JFMET Y Z
OFYU1lVU"MM \ ! ! A >

JFMEO 0Z GJFMEDO

cocoo
coo =X
cocoo®

I1RWH RRYUIMUXVHG WR ILUVW ZIU BWKIBMKH\KW DGRH $
SULQWLQIJWKHKHDGHU WKH BEEWHHMEBEECY AMRETL ] H G
PHWKRGV DUUDQJHIRU WKH VSHELM RGN NG Q WRRUND F
LOQFRPLQJREMHFWWR SURGXFHILHOGVY WKDW ZLOO EH

7TRFKDQJH WKH ZULWLQJEHKDYLRU IRU BEEMXFRUIFFEILHC
'JFMBEE3BX'IFQEEEEOCKFDU'JFME

TRVSHFLI\GLITHUHQW ILHOG ZULWHBRYVYR O DRBWF3P D
MFDUVREBFODVYV \RXGISQTHDORP@OBESEEWF PHWKRGV DV
VHOHFWRUYV

4USJOH TUSFBN$POUFOUT < TUSFBN ]
/IFP$478SJUFS PO TUSFBN
BEE'JFMET GJSTU UIJSE TFDPOE
OFYU1lVvU"MM \ /BDC/ J[EGF/ [HJII ~>

/0B0O 0CO ODO
OEO OFO 0GO
OHO 010 0JO

/



$+t &XVWRPL]LQJ1HR&695HDGHU

&XVWRPL]LQJ1IHR&695HDGHU

7KH SDUVHU LV IOH[LEOHDQG IRUJLYLQJ $Q\OLQHHQ
TXRWHGILHOGV DUHDOORZHG

$Q\FKDUDFWHU FDQ EH XVHG DV ILHOG VHSDUDWRU IR
OFP$473FBEFS TFQBSBUPS $IBSBDUFS UBC

RU
OFP$473FBEFS TFQBSBUPS

1HR&695HDGHU ZLOO SURGXFH UHFRAUF®WVY SMEKEMB DT H L C
ZKLFKGHIDROBAOWRLHOGVY DUHDOZD\VUHDG DV 6WULQC
FDQVSHFLIWFRQYHUWHUV IRUHDFKILHOG WRFRQYHU\
RWKHUREMHFW +HUHLVDQH[DPSOH

IFP$473FBEFS PO / BCD /| SFBE4USFBN
TFQBSBUPS

BEE*OUFHFS'JFME

BEE'MPBU'JFME

BEE'JFME
BEE'JFME$SPOWFSUFS < TUSJOH ] %BUF GSPN4USJOH TUS
VQ5P&OE

BO "SSBZ BO "SSBZ /IBCD/ +VMZ

+HUH ZH VSHFLI\ ILHOGY DQLQWHJIJHU DIORDW D VW
FRQYHUVLRQV VSHFLILHG WKLV ZD\RQO\ZRUNRQLQG
"SSBZ

~JQRULQJ)LHOGV

KLOH UHDGLQJIURPD &69ILOH \RBEFD'QG OPGREH FIMEO (
,QWKHIROORZLQJH[DPSOH WKHWKLUGILHOG RIHDFK

] JOQVU ]

IFP$473FBEFS PO / B = C = D =/ XJUI$3T SFBE4USF
BEE*OUFHFS'JFME

BEE*OUFHFS'JFME

BEE*HOPSFE'JFME

BEE*OUFHFS'JFME

VQ5P&OE

$GGLQIJLIQRUHG ILHOG V UHTXLUHVDGGLQJILHOG W\

&UHDWLQJ 2EMHFWYV

,QPDQ\FDVHV\RXZLOO SUREDEO\ZDQW \RXU GDWD W
\RXU GRPDLQ REMHFWV ,WZRXOGEHZDVWHIXO WRIL!



+DQGOLQJ &69 ZLWK 1HR&S6

FRQYHUWDOO WKRVH 1HR&69 KDV QRQ LQWUXVLYHR
RI\RXURZQ FODVVHVDQGWRFRQYHUWDQG VHWILHO
GRQHE\VSHFLI\LQJDFFHVVRUVDQGFRQYHUWHUV +}
"TTPDJBWRRM®GBU

IFP$473FBEFS PO / = = / XJUI$3T SFBE4USFBN
SFDPSE$MBTT "TTPDJBUJPO
BEE'MPBU'JFME LFZ
BEE'MPBU'JFME WBMVF
VQ5P&OE
\ A

JRUHDFKILHOG\RXKDYHWRJLYHWKHPXWDWLQJDFF
ZDQW WR SDVV D FRQY HBBIEEEL REMEORFAWNEQHE S

5HDGLQJPDQ\2EMHFWV

+DQGOLQJODUJH &69ILOHV LY SRVVLEOHZLWK 1HR&9
FUHDWHD ODUJH &69 ILOHWKHQUHDG LW SDUWO\ WKL

/QBVM DTW/ BT'JMF3FGFSFODF XSJUF4USFBN%P < GJMF |
' O#VGGFSFE8SJUF4USFBN PO GJMF EP < PVU ] ] XSJUFS
XSJUFS IFP$478SJUFS PO PVU
XSJUFS XSJUF)FBEFS \ /VNCFS $PMPS *OUFHFS #PPI
UP F EP < FBDI ] -
XSJUFS OFYU1VU \ FBDI 3FE (SFFO #MVF BU3BOEPN
BUSBOEPN USVF GBMTF BU3BOEPN A > > >

$ERYHFRGHUHVXOWVLQD OEILOH

MT MBI QBVM DTW
SXS S I TWFO TUBGG . IPW QBVM DTW
XD QBVM DTW

QBVM DTW

7TKHIROORZLQJFRGHVHOHFWLYHO\FROOHFWYV HYHU\
WKDQ WKLY WDNHVD ELWRIWLPH EHSDWLHQW

"SSBZ TUSFBN$POUFOUT < PVU ]

/IQBVM DTW/ BT'JMF3FGFSFODF SFBE4USFBN%P < JOQVU ]
/IFP$473FBEFS PO ;O#VGGFSFE3FBE4USFBN PO JO
TLIQ)FBEFS
BEE*OUFHFS'JFME
BEE4ZNCPM'JFME
BEE*OUFHFS'JFME
BEE'JFME$SPOWFSUFS < Y 1Y USVF >
EP < FBDI ] FBDI UIJSE JG5SVF < PVU OFYU1lVU F

>

[
nn %0



S &RQFOXVLRQ

S " &RQFOXVLRQ

1HR&69 SURYLGHVDJRRGVXSSRUWWRHPLWDQGLPSR

b)(
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-621

6YHQ 9DQ &DHNHQEHUJKH ZLWK 'DPLHQ &DVVRX DQG 6W«

-621 -DYDBFULSW 2EMHFW 1RWDWLRQ LV D SRSXODU G
621 LVDQHOHJDQWDQG HIILFLHQW VWDQGDORQH 6PD ¢
621 FRQYHUWLQJWRDQGIURP6PDOOWDON REMHFW\
DFWLYHO\PDLQWDLQHGE\6YHQ 9DQ &DHNHQEHUJKH

$QLOQWURGXFWLRQ WR -621

-621LVDOLIJKWZHLIKW WH[W EDVHG RSHQ VWDQGDUG
GDWDLQWHUFKDQJH ,WZDV GHULYHGIURP WKH-DYD
UHSUHVHQWLQJVLPSOHGDWD VWUXFWXUHV DQGDVV
'"HVSLWH LWV UHODWLRQVKLS WR -DYD6FULSW LWLV O]
DYDLODEOHIRUPDQ\ODQJXDJHYV

IRWBHIHUHIQURHY XXX KTRAOWSHFO XJLIJQFEJB PSH
XJLJ +DRMUQ XXX JFUG PSH SGD SGD UYU OV NI
7TKHUHDUHRQO\D FRXSOHRISULPLWLYH W\SHV LQ -621

$tQXPEHUV LQWHJHURUIORDWLQJSRLQW
tIVWULQJIV

tWKH ERROHD Q B RDEDGE MO W V
$OVMM

2Q0\WZR FRPSRVLWH WA\SHV H[LVW
ftoLvwyvy DQRUGHUHG VHTXHQHFHRIYDOXHYV



-621

ftPDSV DQ XQRUGHUHG DVVRFLDWLYHDUUD\ PDSSL
WR YDOXHV

7KDW LV UHDOO\DOO WKHUHLVWRLW 1RRSWLRQV RL
VWDQGDUG

.1HR-621

7TRORDG1HR-621 HYDOXDWHWKHIROORZLQJ

(PGFS JU

TNBMMUBMLIVC6TFS /4WFO7BO$BFLFOCFSHIF/ QSPKFDU /
DPOGJHVSBUJPOOG //FP+40//

MPBE4UBCMF

7TKH1HR-621 OLEUDU\ FR @ WHDALOQ ¥FIDHAD > AUERVHIO/8SIJUF
WR SDUVH UHVSHFWLYHO\JHQHUDWH -621WRDQG IU
1HR-621 DUH

$tWREHVWDQGDORQH KDYHQRGHSHQGHQFLHV DQG
$tWREHVPDOO HOHJDQWDQG XQGHUVWDQGDEOH
$tWREHHIILFLHQW ERWKLQWLPHDQG VSDFH
$WREHIOH[LEOHDQG QRQ LQWUXVLYH

&RPSDUHG WR RWKHU 6PDOOWDON -621 OLEUDULHV 1H
$KDV OHVV GHSHQGHQFLHV DQG OLWWOH UHTXLUHP|
$tFDQEHPRUHHIILFLHQW EHIDVWHUDQG XVH OHVV
$tDOORZVIRUWKHXVHRIVFKHPDVDQG PDSSLQJV

SULPLWLYHYV

2EYLRXVO\ WKHSULPLWLYHW\SHVDUHPDSSHG WR FF
KLOHUHDGLQJ

¥-621 QXPEHUV EHFRP HQQNRRBPBHYV R I
¥-621 VWULQJV EHFRRWNBQOUMDQFHYV RI
1-621 ERROHDQV EHFRPPIALNDRMBAOD QFHV R
1-62DVMMFRPREIM

"KLOH ZULWLQJ

$f3KDURQXPEHUVDUHFRQYHUWHG WR1OBPMAS H[FH
WKDWEHFRPH -621 LQWHJHUYV



«t *HQHULFORGH

$f3SKDURVWULQJVY EHFRPH -621 VWULQJV
$13SKDURERROHDQVEHFRPH-621 ERROHDQV
$3KDORKHFRPHVOW®RM

« ¥ *HQHULF ORGH

1HR-621 FDQ RSHUDWHLQD JHQHULF PRGH WKDW UHTXL

SHDGLQJIURP -621

KLOHUHDGLQJ
¥-621 PDSVEHFRPH LQVWD® Bl V FPERHSHE DO W
1-621 OLVWV EHFRPH LQVVEBE&E IEG\HRD XQWW&ODVYV

7TKHIROORZLQJH[DPSOHFUHDWHYV D3KDURDUUD\IURP
/IFP+40/3FBEFS GSPN4USJOH / < >/

7KLVH[SUHVVLRQFDQEHGHFRPSRVHG WR EHWWHU FR

IFP+40/3FBEFS PO [/ < >/ SFBE4USFBN
- MIJTUSMBTT OSEFSFE$SPMMFDUJPO -
OFYU

7TKHDERYHH[SUHVVLRQLVHTXLYDOHQW WR WKH SUH)
RUGHUHG FROOHFWLRQ ZLOO EHXVHGLQ SODFHRIDQ

7KHQH[WH[DPSOHFUHDWHYV D/¥KDQ& /EHFWLRQDU\ ZLV
/IFP+40/3FBEFS GSPN4USJOH /\ 0YO 0zo0 n

TRDXWRPDWLFDOO\FRQYHUISNFRS RVIR-G\PHRQONT SDAZN
CPMOLNH WKLV

/IFP+40/3FBEFS PO / \ 0YO 0z0 ~ | SFBE4USFBN
QSPQFSUZ/BNFT"T4ZNCPMT USVF
OFYU

7TKHUHVXOWRIWKLV H[SUHVVYRQG@¥WDNH\WNWLRQDU\ ZL"

"ULWLQJ WR -621

"KLOH ZULWLQJ
FLQVWDQHRIDWBRPD@GESNBMM%IDEBHFEFBGBSEZA DSV
ftDOORWKHUFROOHFWLRQV EHFRPHOLVWYV




-621

ftDOORWKHUQRQ SULPLWLYHREMHFWY DUH UHMHF\

+HUHDUH VRPHH[DPSOHV ZULWLQJLQJHQHULFPRGH

/IFP+40/8SJUFS UP4USJOH
/IFP+40/8SJUFS UP4USJOH \ '"MPBU QJ USVF GBMTF /TUSJO
/IFP+40/8SJUFS UP4USJOH \ B /1 C /I » BT%JDUJPOBE

$ERYHH[SUHVVLRQV UHWXUKZDWR PSR RVKMWUQGH QWD
QHZ OLQHV 7R JHW D QLFHO\UR 4P SYOWHGERMIMSKW X V

/FP+40/8SJUFS UP4USJOH1ISFUUZ

,QRUGHUWR XVHWKHJHQHULFPRGH \RXKDYHWR FR
WR DQG%UBB JPD@SFRYVFODFBCMF$PHRLWADUIRODWLYHO\
EXW QRW YHU\HIILFLHQW GHSHQGLQJRQ WKH XVHFDV

6FKHPDV DQG ODSSLQJV

1HR-621 DOORZVIRUWKHRSWLRQDO VSHFLILFDWLRQ F
XVHG ZKHQ ZULWLQJRUUHDGLQJ

"KHQ ZULWLQJ PDSSLQJVDUH XVHG ZKHQ DUELWUDU\ |
SOH LQRUGHUWR ZULWHDQ DUUD\RI SRLQWYV \RX FRX

4USJOH TUSFBN$POUFOUT < TUSFBN ]
/IFP+40/8SJUFS PO TUSFBN
QSFUUZ1SJOU USVF
NBQ*OTU7BST'PS 1PJOU
OFYU1VU "SSBZ XJUI I XJul >

&ROOHFWLRQVDUHKDQGOHG DXWRPDWLFDOO\ OLNH I

KHQUHDGLQJ DPDSSLQJLV XVHG WR VSHFLI\ZKDW 3
DQGKRZWRLQVWDQWLDWHLW +HUHLVDYHU\VLPSOF

/IFP+40/3FBEFS PO /\ 0YO 0z0 N | SFBE4USFBN
NBQ*OTU7BST'PS 1PJOU
OFYU"T 1PJOU

6LQFH-621 ODFNV D XQLYHUVDO ZD\WR VSHFLI\WKHF
VSHFLI\WKHWDUJHW VFKHPD WKDW ZHORYQWTWR XVH D'

7TRGHILQHWKHVFKHPD RIWKHHOHPHQWVY LQDOLVW Z
LQJ

IFP+40/3FBEFS PO / <\ 0YO 0Z0 A\ 0YO 0Z0 As
SFBE4USFBN
NBQ*OTU7BST'PS 1PJOU
GPS "SSBZO0G1PJOUT DVTUPN%P < NBQQJOH ] NBQQJOH
MJTUOG&MFNFOU4DIFNB 1PJOU >
OFYU"T "SSBZO0G1PJOUT



< % (PLWWLQJQXOO YDOXHV

7TKHDERYHH[SUHVVLRQ UHWXUQVDQDUUD\RI SRLQYV
JXPHQWRNRFDQ EHD FODVV DVVHHQ SUHYLRXVO\ EH
SURYLGHG WKHPDSSHUNQRZV DERXW LW

TRIHWPEFSFESPMIMADNVMHEBG RI DQ DUUD\ PV RXOMWSHXZW FX V
PHVVDJH

/IFP+40/3FBEFS PO [/ < >/ SFBE4USFBN
GPS $PMMFDUJPO DVTUPN%P < NBQQJOH ] NBQQJOH MJ-
OSEFSFE$SPMMFDUJPO >
OFYU"T $PMMFDUJPO

7TRVSHFLI\KRZYDOXHVLQDPDS VKRX\B®&BHWLEEMWDQW
VFADIFNB

/IFP+40/3FBEFS PO /\ 0QPJOU O \0YO 0z0 AN~ SFBE4
NBQ*OTU7BST'PS 1PJOU

GPS %JDUJPOBSZOG1PJOUT

DVTUPN%P < NBQQJOH ] NBQQJOH NBQ8JUI7TBMVF4DIFNB
OFYU"T %JDUJPOBSZOG1PJOUT

7TKHDERYH H[SUHV YDQ URDIBREQM B\ YDQRHEDLU
!

<RXFDQJREH\RQG SUH GHILQHG PHVVDJHV DQG VSHFL

/FP+40/3FBEFS PO / 0 0/ SFBE4USFBN
GPS %BUF"OES5JNF
DVTUPN%P < NBQQJOH ] NBQQJOH EFDPEFS < TUSJOH ]
GSPN4USJOH TUSJOH > >
OFYU"T %BUF"OE5JNF

7KHDERYHH[SUHVVLRQ UH%BUFQU DEENPHVDQBFH RI
FODPERPSXVHG WR GR W KRHRREYSRUIM.WUHR P D 6PDOOWDON
-621

4USJOH TUSFBN$POUFOUT < TUSFBN ]
/IFP+40/8SJUFS PO TUSFBN
GPS %BUF"OE5JNF DVTUPN%P < NBQQJOH ] NBQQJOH F(
QSJOU4USIOH >
OFYU1VU %BUF"OES5JNF OPX >

7TKHDERYHH[SUHVVLRQ UHWXUQVDVWULQJUHSUHVHCQ

1HR-621 GHDOV HIILFLHQWO\ZLWK PDSSLQJV WKHPLQL
VWUXFWXUHV DUH FUHDWHG 2QPRGHUQKDUGZDUH 1
RIWKRXVDQGV RIVPDOO REMHFWY SHUVHFRQG 6HYHL
WKHXQLW WHVWY SDFNDJH

< % (PLWWLQJ QXOO YDOXHV

JRUHIILFLHQF\ UHDVRR® Y4 EA8GEa ERSOMR W MO QWHH V

yon T



(03

-621

4USJOH TUSFBN$POUFOUT < TUSFBN ]
/IFP+40/8SJUFS PO TUSFBN
NBQ"MM*OTU7BST'PS 1PJOU
OFYU1VU 1PJOU OFX >

7TKHDERYHH[SUHVVIRQWHWNRUQVY VRKHZDQW WR VHH WK
LIHGLQVWDQFH SURSWHRIWEBVFSMMWWDJH

4USJOH TUSFBN$POUFOUT < TUSFBN ]
/IFP+40/8SJUFS PO TUSFBN
NBQ"MM*OTU7BST'PS 1PJOU
XSJUF/JM USVF

OFYU1VU 1PJOU OFX >

7TKHDERYHH[SUHVVLRQ U DW X WMQO/Z\WKMIM @ 2 /

&RQFOXVLRQ

1HR-621LVDSRZHUIXO OLEUDU\WR FRQYHUW REMHFW\
DOVR GHYHORSHG 6721 6PDOOWDONREMHFW QRWDW
VIQWD[DQG KDQGOHV F\FOHVDQG UHIHUHQFHV EHW ZH



& +$37(5

6721 D6PDOOWDON
I1RWDWLR

6YHQ 9DQ &DHNHQEHUJKH ZLWK 6W«SKDQH 'XFDVVH DC(

6PDOOWDON2EMHFW 1RWDWLRQ 6721 LVD OLJKWZHLJ
GDWDLQWHUFKDQJHIRUPDW ,WKDVEHHQGHYHORSFE
6721 FDQEHXVHGWRVHULDOL]HGRPDLQ OHYHO REMF
RUIRUQHWZRUNWUDQVSRUW $V LWV QDPHVXJIJHVW
&KDSWHU 1HR-621 ,WDGGV V\PEROVDVDSULPLWLYF
REMHFWYDOXHVDQGUHIHUHQFHY ,PSOHPHQWDWLR
DQG*HPVWRQHG6PDOOWDONDUHDYDLODEOH

E ,—QWURGXFWLRQ

621 VHHPVWRKDYHKLW D VZHHW VSRW LWLV YHU\ VI
HQRXJKWRUHSUHVHQW VRPHRIWKHPRVW FRPPRQ GI
GLIIHUHQW ODQJXDJHV -621LVYHU\UHDGDEOHDQG L
KDYHHYHU VDY@ VEFAULSW 2EMRRKVE LQWBMWLEQWD QWO |
ZLWK 6721 DV LW XVHV VLPLODU SULPLWLYH YDOXHV Z
W\SH 6RPH GHWDLOV DUHVOLJKWO\GLIITHUHQW WKRX.

6RPHRIWKHVHGLITHUHQFHV DUHGXHWR WKHIDFW WK
DQGPDSV ZKLFKPHDQV WKDW WKHUHLV QRFRQFHSW
DUHVXOWLWLVQRWHDV\WRHQFRGHDUELWUDU\REL
VROXWLRQVDUHTXLWHYHUERVH )RUH[DPSOH WKH
SURSHUW\DQG RUDQLQGLUHFWLRQ WRHQFRGH WKH
DGGUHVV WKLV 6721 HIWHQGV -621 E\DGGLQJD SULPL
IRUREMHFW YDOXHVDQG UHIHUHQFHY DV ZHZLOO VHF



6721 D6PDOOWDON2EMHFW 1RWI

6721 IHDWXUHV DQG OLPLWDWLRQV
6721 RITHUVWKUHHPDLQ IHDWXUHYV

$t6\PEROV 6721 H[WHQGV -621 E\DGGLQJV\PEROV D
DQG FODVV WDJV IRUREMHFW YDOXHV DQG UHIHUF
JOREDOO\XQLTXHVWULQJ SULPLWLYH W\SHLV D
EHFDXVH V\PEROV KHOS WR UHSUHVHQW FRQVWDQ
WKDW LV FRPSDFWDQG IDVW DQG EHFDXVH V\PER
PRUHUHDGDEOHPDS NH\V

f&LUFXODU VWUXFWXUHY $OORZLQJVKDUHGDQG ¥
LVDOVR XHVHIXO VLPSO\EHFDXVH WKHVHVWUXFW
EHFDXVHWKH\DOORZIRUQDWXUDOO\HIILFLHQW R

1-621 EDFNZDUG FRPSDWLEOH $GGLWLRQDOO\ WKH
WLRQLVEDFNZDUG FRPSDWLEOHZLWKVWDQGDUG

JLPLWDWLRQV RI 6721 DUHWKDW LQ LWV FXUUHQW IRUP
REMHFWVY WKDW DUH PRUH VI\VWHP RULPSOHPHQWDWL
DV %ORFNVDQG FODVVHV 6721 LVDOVR OHVV HIILFLHQ\
)XHO

/IRDGLQJ6721

$ UHIHUHQFH LPSOHPHQWDWLRQIRUG6721 ZDV LPSOHP
LOQYHUVLRQV DQG 7KH SURMHFW FRQWL
XQLW WHVWYV

6721 LVKRVWHGRQG6PDOOWDON+XE 7RORDG6721 HJ[
VQLSSHW

(PGFS OFX
TNBMMUBMLIVC6TFS /4WFO7BO$BFLFOCFSHIF/ QSPKFDU /
DPOGJHVSBUJPOOG /4UPO/

MPBE4UBCMF

<RXFDQDOVRDGGWKHIROORZLQJUHSRVLWRU\WR\R>

.$)UUQ3FQPTJUPSZ

MPDBUJPO /IUUQ TNBMMUBMLIVC DPN ND 4WFO7BO$BFLF
VTFS [/

QBTTXPSE //

'DOH +HQULFKV GLG D SRUY WRENPBWRDHTUFNT DPN QS
WKDW LV DYDUQODEOHIDWC DPN EBMFIFOSJDI TUPO

6HULDOL]LQJDQG PDWHULDOL]J]LQJREMHFWYV

"HQRZVKRZKRZWRVHULDOL]HDQG PDWHULDOL]HREN
UHFWDQJOHDQG WKHQ FRQWLQXLQJZLWK PRUH FRPSC

s o0



&, -QWURGXFWLRQ

6HULDOL]LQJD UHFWDQJOH

7TRIHQHUDWHD 6721 UHSUHVHQWDWLRQ IRUDQ REMHFV
UP4USDOMHEP4USJOHISKBUELUVW PHVVDIJIHJHQHUDWHYV
YHUVLRQDQG WKHVHFRQG GLVSOD\VWKHVHULDOL]JHG
JRUH[DPSOH ZXKWHHUFHGHV WKH RXWSXW RID SULQW LW |

450/ UP4USJOH 3FDUBOHMF PSJHJO ! DPSOFS !
/ISFDUBOHMF\ PSJHJO 1PJOU< > DPSOFS 1PJOU<
450/ UP4USJOH1SFUUZ 3FDUBOHMF PSJHJO ! DPSOFS
/ISFDUBOHMEF \
PSJHJO 1PJOU < >
DPSOFS 1PJOU < >

N

KDW LV VKRZQDERYHIROORZV WKHGHIDXOW UHSUHYV
(DFKFODVVFDQGHILQHLWV RZQ FXVWRP UHSUHVHQW

ODWHULDOL]JLQJD UHFWDQJOH

2QFH\RXKDYHWKHWH[WXDO UHSUHVHQWDWLRQ RI D
HQFRGHG REMHESBON XAVBEFBWKBY IROORZV

450/3FBEFS PO /ISFDUBOHMEF \

PSJHJO 1PJOU < >
DPSOFS 1PJOU < >
Nl SFBE4USFBN OFYU

! DPSOFS !

$OWHUQDWLYHO\ \RXFDQDOVR XVHWKHG6721IDFDGH |
450/ SFBEFS PO /IBFDUBOHMF \

PSJHJO 1PJOU < >
DPSOFS 1PJOU < >
Nl SFBE4USFBN OFYU

! DPSOFS !

6HULDOL]DWLRQ RIPDSV OLVWV DQG FODVV WDJV

7KLV H[DPSOH VKRZV KRZPRUHFRPSOH[GDWD VWUXF!
6721 ODSVDUHUHSUHVHQWHBSRE\LMXKIOHEWD®BW D O XH
VHSDUDWHG D@GRWRRVDUH VHSDUDMM® ¥ D HREPH D
OLPLWH DREMQG WKHLULWHPV DUHVHSDUDWHG E\D FR
UHSUHVH®WBHIG BBNF <R@MBTT/BNF \ 7

1H[WLVDQH[DPSOHRIZKDW SUHWW\SULQWHG 6721 IR
(YHQ ZLWKRXW IXUWKHU H[SODQDWLRQ WKHVHPDQWL




6721 D6PDOOWDON 2EMHFW 1R

5FTU%PNBJOOCKFDU \

DSFBUFE %BUF"OES5JNF </ 5 />
NPEJGJFE %BUF"OES5JNF </ 5 />
JOUFHFS

GMPBU

EFTDSJQUJPO /51JT JT B UFTU/
DPMPS HSFFO
UBHT <
UXP
CFUB
NFEJVN
>

[

CZUFT #ZUF"SSBZ < /BGBCGEG E G FC D BF G G/

CPPMFBO GBMTF

$ODUJH H[DPSOH DQ +773 UHVSRQVH

+HUHLVDPRUHFRPSOH[H[DPSOH D=Q5HVSRQVH REMF

LILQIWKHUHVXOWRIWKHIROORZLQJ+773 UHTXHVW

&OLHQWDQG =LQF6HUYHU ,WDOVRVKRZV WKDW FXUO

VTXDUHEUDFNHWV DUHIRU OLVWYV

;O3FTQPOTE
IFBEFST ;O)FBEFST \

IFBEFST ;0.VMUJ7BMVF%JDUJPOBSZ \

/%BUF/ /4BU .BS (.51
/.PEJGIDBUJPO %BUF/ [/51V 'FC (.57
/I $POUFOU -FOHUI/ | ]

/[4FSWFS/ [;JOD )551 $PNQPOFOUT /

/7BSZ/ /"DDFQU &ODPEJOH/

/I $POOFDUJPO/ /DMPTF/

/$POUFOU 5ZQF/ J/UFYU IUNM DIBSTFU VUG /

AN

FOUJUZ ;04USJOH&OUJUZ \
DPOUFOU5ZQF ;0.JNF5ZQF \
NBJO J/UFYU/
TVC [/IUNM/
QBSBNFUFST |\
/IDIBSTFU/ /VUG [/

AN

N

DPOUFOU-FOHUI
TUSJOH

/ TUNM =0 IFBE UJUMF 4NBMM UJUMF IFBE =0 CP

JT B TNBMM )5.- EPDVNFOU Q@ CPEZ =0 IUNM =0/

FODPEFS ;065" &ODPEFS \ 7



E ... +tRZ9DOXHV DUH (QFRGHG

TUBUVT-JOF ;04UBUVT-JOF \
WFSTJPO [/)551 /
DPEF
SFBTPO /0,/

IRWHWKDWZKHQ HQFRGLQJUHJXODUREMHFWY 6721
'LFWLRQDULHV \RXFDQ XVHG6\PEROV 6WULQJVDQG 11X

.+RZ9DOXHV DUH (QFRGHG

"HZLOO QRZJRLOQWRGHWDLO RQKRZWKHQRWDWLRQ
9DOXHVDUHHLWKHUD SULPLWLYHYDOXHRUDQREMHEF
REMBIFMMQ G D UHIHUHQFH WR DQ DOUHDG\HQFRXQWHU
YDOXHV DV ZHOO

SULPLWLYH 9DOXHYV

TKHNLQGVRIYDOXHV ZKLFKDUHFRQVLGHUHGDV SUL
VIPEROV ERROHDHQWDQK DERXW HDFKRIWKHVH QH[W
DQH[DPSOHRIWKHLS HIQFRGHQWKH RXWSXW RI D SUL¢
H[SUHVVLRQ i

IXPEHUV
IXPEHUVDUHHLWKHULQWHJHUV RUIORDWYV
F, QWHIJHUV FDQEHRILQILQLWH SUHFLVLRQ

$)ORDWV FDQ EH VLPSOH IUDFWLRQV RU XVH WKH IXO
QRWDWLRQ

450/ SFBEFS PO / | SFBE4USFBN OFYU

450/ SFBEFS PO / F / SFBE4USFBN OFYU

BWULQJIV

6WULQJV DUHHQFORVHG XVLQJVLQJOH TXRWHV DQG t
FKDUDFWHU $JHQHUDO 8QLFRGHHVFDSHPHFKDQLVP X
FDQEH XVHG WR HQFRGH DQ\FKDUDFWHU 6RPH XQUHLI
RZQHVFDSHFRGH OLNHLQ-621 6721 FRQYHQWLRQDO
QRQ $6&,, FKDUDFWHUV



6721 D6PDOOWDON2EMHFW 1RWI

450/ SFBEFS PO ///B TINQMF TUSJOH/// SFBE4USFBN OFYU
/B TINQMF TUSJOH/

450/ SFBEFS PO [///=V & M=V & WFT 'SBO=V & BIJTFT/// SFE
OFYU
/«M2WFT 'SBOOBJTFT/

450/ SFBEFS PO ///B OFXMJOF =0 BOE =U B UBC/// SFBE4US
/B OFXMJOF
BOE B UBC/

6\PEROV

6\PEROV DUH SUH BFANBHREOBA PRQVLVWLQJRID OLPLWHG
OHWWHUV QXPEHUV DGRW XQGHUVFRUH GDVKRUI
DOO\ 6\PEROVFRQWDLQLQJFKDUDFWHUV RXWVLGH W
VWULQIJV HQFORVHGLQVLQJOHTXRWHYV

450/ SFBEFS PO / GPP/ SFBE4USFBN OFYU
GPP

450/ SFBEFS PO [/ //'PP CBS/// SFBE4USFBN OFYU
/"PP CBS/

%RROHDQV

%RROHDQV FRQVLVW B\DR)GIB MRDVWDQW YV

450/ SFBEFS PO /USVF/ SFBE4USFBN OFYU
USVF

7KH 8QGH4QHG2EMHFW

7TKHXQGHILQHG REMHFW LV UHSUWIHWHQWHG E\WKH FRQ

450/ SFBEFS PO /OJM/ SFBE4USFBN OFYU
OJM

2EMHFW 9DOXHV

9DOXHV WKDWDUH QRW SULPLWLYHV FDQ EHWKUHH NL
FROOHFWLRQRIYDOXHVY OLVWV RUPDSV WKHVHFRQ
DQGWKHODVWNLQGLVD UHIHUHQFHWRDQRWKHU YDC

/ILNHLQ -621 6721 XVHVWZR SULPLWLYHFRPSRVLWLR
PDSV /LVWV FRQVLVWRIDQRUGHUHG FROOHFWLRQ RI
RIDQXQRUGHUHG FROOHFWLRQRINH\ YDOXHSDLUV
QXPEHUV DQGYDOXHVDUHDUELWUDU\REMHFWYV

ST



E ... +tRZ9DOXHV DUH (QFRGHG

/ILVWYV

/[LVWV DUH G OO WHHE ¥ DUH VHSDUDWHG E\D FRPPD
JRUH[DPSOH WKHIROORZLQJH[SUHVVLRQLVDOLVW Zl1

< >

7TKHVHULDOL]DWLRQRIDQDUUD\LVUHSUHVHQWHG E\
450/ UP4USJOH

/< >/
450/ UP4USJOH \ USVF GBMTF OJM A
/< USVF GBMTF OJM>/

/ILVWV DUHDOVR XVHGWRUHSUHVHQW YDOXHV RI FHU
GLVFXVVHG LQ VHFWLRQ

450/ UP4USJOH !

/1PJOU< >/
450/ UP4USJOH %BUF UPEBZ
I%BUF<// [1>]
ODSV

ODSVDUH GHOIDRQSVHGVEDQG YDOXHV DUH VHSIDQU®DWHG E
LWHPVDUHVHSDUDWHGWLBG@GRRRPHBY DUH VHULDOL]JHG
H[DPSOHDV EHORZ

450/ UP4USJOH1ISFUUZ %JDUJPOBSZ OFX BU CMVF QVU /(
HSFFO QVU /HSFFOJTI/ ZPVSTFEMG
/\
HSFFO [//HSFFOJTI//
CMVE [/ICMVJITI//
N

2EMHFWYV

$QREMHFWLQ6721 KDVDFODVVWDJIJDQGDUHSUHVHQ'
DQDOSKDEHWLF XSSHUFDVHOHWWHUDQG FRQWDLQV
UHSUHVHQWDWLRQLVHLWKHUDOLVWRUDPDS 7KHQH
WKH FODMMW5ZQF

;O.IJNF5ZQF \
NBJO J/UFYU/
TVC [/IUNM/
QBSBNFUFST \
IDIBSTFU/ [/VUG /

AN



6721 D6PDOOWDON2EMHFW 1RWI

7KLVLVDIJHQHULF ZD\WRHQFRGHDUELWUDU\REMHF
HQFRGHG XVLQJD PDS RIWKHLULQVWDQFH YDULDEOF
VIPERO PDSSHGWRLQVWDQFH YDULDEOHYDOXH &R
XVLQIJD OLVWRIWKHLU YDOXHV

JRUWKHOLVWOLNHFRBOBWMKEKMWERQ WXBEMBAIRLVYWRSWLRQDC
UHSUHVHQWDWLRQ 7KHIROORZLQJSDLUVDUH WKXV H

< > "SSBZ < >

$OVR IRUWKHPDS OLNH % RDWIHWVE BEFEQ DX ERODNIW RS W
JLYHQDPDSUHSUHVHQWDWLRQ

\' B C AN %JDUJPOBSZ \ B C A

SHIHUHQFHV

7TRVXSSRUW VKDUHG REMHFWV DQG F\FOHV LQ WKH RE
FRQFHSWRIUHIHUHQFHV WR -621 (DFKREMHFW YDOXI
ILUVW WUDYHUVDO RIWKHJUDSKLVQXPEHUHGIURP

DJDLQ RQO\DUHIHUHQFHWR LWV QXPEHULVMUHFRUG
VLIQIROORZHG E\D SRVLWLYHLQWHJHU :KHQ WKH GD
DUHUHVROYHGDIWHUUHFRQVWUXFWLQJWKHREMHFW

+HUHLVDQ2UGHUHG&ROOHFWLRQ WKDW VKDUHYV D 3RI

] QU BS ]

QuU !

BS \' QU QU QuU ~»

450/ UP4USJOH BS
/<1PJOUc< > 1 1 >/

$WZR HOHSPIBEMDW UHIHUV WR LWVHOILQLWV VHFRQG
WKLV

< GPP ! >

I1RWHWKDW VWULQJVDUHQRWWUHDWHGDV REMHFWV I

E T&«XVWRP 5HSUHVHQWDWLRQV RI 2EMHFWYV

,Q WKHFXUUHQW UHIHUHQFH LPSOHPHQWDWLRQ LQ 3}
FHLYHG D VSHFLDO FXVWRP UHSUHVHQWDWLRQ RIW}
UHDGDELOLW)\ :HJLYHDOLVWRIWKHP KHUHDQG WKHQ
VXFKDFXVWRP UHSUHVHQWDWLRQ



E t &XVWRP5HSUHVHQWDWLRQV RI 2EMHFWYV

'"HIDXOW &XVWRP 5HSUHVHQWDWLRQV

7LPH

5IJNFW UHSUHVHQWHG E\DRQHHOHPHRQRW BYWDALLLIWK D (

450/ UP4USJOH 5JNF OPX
IS5INF</]/ 11>/

'DWH

%BUVW UHSUHVHQWHG DV D RQH HOHP:H:QWERNWDLNZLWK D

450/ UP4USJOH %BUF UPEBZ
[%BUF<// 11>

'DWHDQG 7LPH

%BUF"O BN UBNQHSUHVHQWHG DVD RQHHOHPHQW L
VWYOH .. %%5)) .. 44 /| ¥WJLQJ

450/ UP4USJOH %BUF"OE5JNF OPX
/%BUF"OE5JNF<// 5 11>1

3RLQW
1PJQY UHSUHVHQWHG DVD WZR HOHPHQW DUUD\ ZLWK

450/ UP4USJOH !
/1PJOU< >/

%\WHS$SUUD\

#ZUF"SISBUHSUHVHQWHG DV D RQHHOHPHQW DUUD\ ZLW

450/ UP4USJOH BT#ZUF"SSBZ
I#ZUF"SSBz<// B F//>/

&KDUDFWHU

$BSBDUIMSHSUHVHQWHG DVD RQHHOHPHQW DUUD\ ZLV

450/ UP4USJOH B
/$1BSBDUFS<//B//>]

W1t
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$VVRFLDWLRQV

$VVRFLDWLRQVDUHUHSUHVHQWHG DV D SDLUVHSDUD

450/ UP4USJOH MJIGF
/ MJIGF/

IHVWLQJ LV DOWFMRPS RV VLHDEB/P P

IRWHWKDW WKLV FXVWRPUHSUHVHQWDWLRQ GRHV Q
IRUGLFWLRQDULHV RUIRUDUELWUDU\REMHFWY ZRU
WKHUHDUHQRZWZR FORVHO\UHODWHG H[SUHVVLRQV

450/ GSPN4USJOH /< GPP cCBS >/
\' GPP CBS A

450/ GSPN4USJOH /\ GPP cBs 7~/
B %JDUJPOBSZ CBS GPP

,QWKHILUVWFDVH\RXJHWDQ $UUD\RIH[SOLFLW $VV
\RXJHWD'LFWLRQDU\ ZKLFK XVHV $VVRFLDWLRQV LQYV

&UHDWLQJD &XVWRP SHSUHVHQWDWLRQ

7KHFKRLFHRIXVLQJD GHIDXOW 6721 PDSSLQJIRUREN
UHSUHVHQWDWLRQLV XSWR\RXDQG\RXUDSSOLFDW|
LQVWDQFH YDULDEOH QDPHY DV V\PEROV DQG WKHLU"
LQDPDS 7KLVLVIOH[LEOH LWZRQ-WEUHDNZKHQ LQ\
UHPRYHG ,WLVKRZHYHUPRUHYHUERVHDQGH[SRVH
LQFOXGLQIJHSKHPHUDO RQHV &XVWRPUHSUHVHQWDW
WKHUHDGDELOLW\RIVPDOO VLPSOHREMHFWYV

7KHNH\PHWKRGV DUH LTQ\PWWDQEHPIHWKRE LQVWDQFH
GSPN4UPKH IRUPHU SURGXFHV D6721 UHSUHVHQWDWL
WKH ODWWHU FUHDWHV D QHZ REMHF®IPRPUN®721 UH:
LPSOHPHQWHG DWLQVWDQFHVLGH 6721 ZLOO ILUVW
EHIRUH FDSPOIU@PD DVYAIDOULPSOHPHQWHG DW FODVV \
FUHDWLRQRIWKHLQVWDQFH LO/SW K H BRI & R G VH ELL ML\WW
L@ZUF"SSBZ

'XULQIJHQFRGLQJ FODVVHVFDQRXWSXWDRQH OLQH
VHOYHV E\VHQGLRSHLAMOKKHBDWWKMJIT RAUXSGHWVIFWP O

KFDU TUSFBN4IPIBUYVDIABEWRSIFKH ILUVW DUIXPHQW RI
PHVVDJH VKIPAMEIEWKH VHFRQG DUJXPHQW D VLQJOH HC
WLRQ RIHOHPHQWYVY UHVSHFWLYHO\ ([DPSOHV RI WKLYV

%BUF TUPOOO TUPOB8SJUFS
06TF BO *40 TUZMF ::::..%% SFQSFTFOUBUJPOO

TUPO8SJUFS XSJUFOCKFDU TFMG MJTU4JOHMFUPO TFM

STt



& ¥ 8VDJH

1PJOU TUPOOO TUPOB8SJUFS
TUPO8SJUFS XSJUFOCKFDU TFMG TUSFBN4IPSU-JTU < BS
BSSBZ BEE Y BEE Z >

450/8SIJDWEYR XQGHUWWSDQEOMMWRKBIU TUSEFE&S JUTRD C
KFDU TUSFBNW/®JHYV ZKLFKIJHQHUDWHD PXOWL OLQH
FODVVHV FDQ XVHDQRWKHU H[WEYRDO® DMBHTE\ RYRHU
/IBNF

6721 RITHUV D ZD\WR FRQWURO ZKLFKLQVWDQFH YDUL
RUGHULQ ZKLFK WKH\JHW ZULWWHQ 7BCYFD® EH GR(
DMBTT TUPO"MM*QVIRJUBS/BMNEDQ DUUD\RIV\PEROV (I
WKH QDPHRID YDULDEOHDQG WKHRUGHU RIWKH V\PE
$OVR KDOKBDU TUPO4IPVMES8S UHRYMSNBTXVIBS T
LQVWDQFH YDULDEOHV WR EH DU MWKMHHEHR B WOW HQ WK |
WKHP

/IDVWO\ SRVWSURFHVVLQJRQLQVWDQFHYDULDEOHYV
LIHG E\AWMCKHDU TUPO1SPDFTHHWERIKFEDEXVWRP SRVW
FHVVLQJLVUHTXLUHG WKLV PHWKRG VKRXOGEHRYHU

& $8VDJH

7KLVVHFWLRQOLVWY VRPHFRGHH[DPSOHV RQ KRZ WR
WLRQDQG LWV S 0KWV¥OUWWODVV IDFDGH $3, WR UHDC
VWUHDPV VWULQJV ZKLOH KLGLQJWKHDFWXDO SDUVH
DFFHVV SRLQW EXWLWLV YHU\WKLQ XVLQIJWKHUHDG
ILQH DQG RITHUV VRPHPRUHRSWLRQV DV ZHOO

6LPSOH5HDGLQIJDQG :ULWLQJ

3DUVLQJ LV WKHVLPSOHVW RGHRINANVIFREAFHR N HUHS ABHRH U
PHWKRG OLNH WKLV

450/ GSPN4USJOH /3FDUBOHMF \ PSJHJO 1PJOU <
1PJOU < >N

/| 6TFST TWFO %FTLUPQ GPP TUPO/ BT3FGFSFODF GJMF4U
450/ GSPN4USFBN TUSFBN >

,QYRNLQJWKHUHDGHU SDUVHU GLUHFWO\JRHV OLNH

450/ SFBEFS PO
/ISFDUBOHMF\ PSJHJO 1PJOU< > DPSOFS 1PJOU<
SFBE4USFBN
OFYU



6721 D6PDOOWDON2EMHFW 1RWI

"ULWLQJKDVWZRYDULDQWY WKHUHJXODU FRPSDFW
SULQWHG RQH 7KH PHWPKIRG \DXHRP4AUES DAJHHIRSE U U Z
QVU PO4UBGG@WU PO4USFBNIUSNFHUWEXK LYV

450/ UP4USJOH 8PSME CPVOET
450/ UP4USJOH1SFUUZ 8PSME CPVOET

/| 6TFST TWFO %FTLUPQ CPVOET TUPO/ BT3FGFSFODF
GIJMF4USFBN%P < TUSFBN ] 450/ QVU 8PSME CPVOET
TUSFBN >

/| 6TFST TWFO %FTLUPQ CPVOET TUPO/ BT3FGFSFODF
GIJMF4USFBN%P < TUSFBN ] 450/ QVU 8PSME CPVOET
TUSFBN >

6XSSRUWLQJ &RPPHQWYV

/LNH -621 6721 GRHVQRWDOORZFRPPHQWV RIDQ\NLQ
6721 RITHUVWKH SRVVLELOLW\WRKDQGOHFRPPHQWYV
450/$4UZMF$SPNNFOUTHHI@RLOISEBINQI VQLSSHWV LOOXYV
WR XVH WKLV VWUHDP

450/ GSPN4USFBN 450/$4UZMF$PNNFOUT4LJQ4USFBN PO /1

9 UlJT JT : > /JDF IVI /| SFBE4USFBN
!

450/ GSPN4USJOHB8B8JUISPNNFOUT / )FSF JT IPX ZPV DSFBUF
1PJOU<
ulJT JT 9

UlJdT JT :
>

[JDF 1VI [/
I

7KLV KHOSHUFODVV LV XVHDEOHLQ RWKHUFRQWH[WV !
WDJHLV WKDWLWGRHV QRW FKDQJHWKHG6721 RU-62
VRPHIXQFWLRQDOLW\RQ WRS

&RQ4IJXULQI WKH :ULWHU

7KHZULWHU FDQEHFUHDWHG H[SOLFLWO\DVIROORZV

4USJOH TUSFBN$POUFOUT < TUSFBN ]
450/ XSJUFS PO TUSFBN OFYU1VU 8PSME CPVOET >

KHQ FUHDWHG WKHUHIHUHQFH SROLF\RIWKH ZULWF
6721 LVWRWUDFNREMHFWUHIHUHQFHVDQG JHQHUD\

» T %o



& ¥ 8VDJH

2ZWKHU RSWLRQVDUHWRVLIQDODQ HUURU RQ VKDUH:!
ZULWH®FSFODF1PMJIIRA WHRSBP@RSFHGWEKHPDF1PMJID Z
JHOPZEWK WKHULVNRIJRLQJLQWRDQLQILQLWH ORR
UHIHUHQFH SROLF\LVEHORZ

] QU BS ]
QU !
BS \QU QU QuU~
4USJOH TUSFBN$POUFOUT < TUSFBN ]

450/ XSJUFS PO TUSFBN

SFGFSFODF1PMJDZ FSSPS

OFYU1VU BS>

450/8SJUFS&SSPS /4IBSFE SFGFSFODF EFUFDUFE/

&RPSDWLELOLW\ZLWK -621

7TKHFXUUHQW 6721 LPSOHPHQWDWLRQ KDV D YHU\ODL
ELOLW\ 9DOLG -621LQSXWLVDOPRVWDOZD\V YDOLG |
WKHVWULQJGHOLPLWHUYV VLQJOHTXRWHVORMG6721 G
YHUOXWMMH 6721 SDUVHUDFFHSWY ERWKYDULDQWYV IR

7KH 6721 ZULWHB®IRBBLRQ VR WKDW JHQHUDWHG RXV
WR VWDQGDUG -621 7KDW PHDQV WKH XVH RIVLQJOH T
OVM®VWHDGRIG WKH WUHDWPHQW RIVIPEROV DV VWUL
PRGHWKHUHIHUHQFH SROASS RERDIOPREH X6 @ -\§ R1

FRPSDWLELOLW\ $OVR DV -621 GRHVY QRW XQGHUVWDQ
RIDUUD\VRUGLFWLRQDULHV LWLV QHFHV\SBB2ZWR FRC
RWIDUJIPIRBY® $WWHPSWLQJWR ZULWH QRQ SULPLWL
DUUD\VRUGLFWLRQDULHV ZLOO WKURZDQ HUURU

IH[WLVDQH[DPSOHRIKRZWRXVHWKHG6721ZULWHU W

] CPVOET KTPO ]
CPVOET B8PSME CPVOET
KTPO %JDUJPOBSZ
XJUl PSJHJO %JDUJPOBSZ XJUI Y CPVOET PSJH
Z CPVOET PSJHJO Z
XJUl DPSOFS %JDUJPOBSZ XJUlI Y CPVOET DPSC
Z CPVOET DPSOFS Z
4USJOH TUSFBN$POUFOUT < TUSFBN ]
450/ XSJUFS PO TUSFBN
QSFUUZ1SJOU USVF
KTPO.PEF USVF
SFGFSFODF1PMJDZ FSSPS
OFYU1VU KTPO >
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& "+DQGOLQJ &5 /) LQVLGH 6WULQJV

6721 DOVR VXSSRUWV WKH FRQYHUVLRQ RUQRW RI &5 |
VWULQJV DQG V\PEROVDV RQHFKRVHQ FDQRQLFDO QH.

7KH PHVMBOHAFBEFS DPOWFSU/FX-DQ450/BEBEKF BOF X
-JOF B$IBSBHDBDQG FRQYHUW &5 /) RU &5/) LQVLGH
EROVDVRQHFKRVHQ FDQRQLFDO QHZ/LQH :KHQ WUXH
UHDG XQHVFDSHG LQVLGH VWULQJV RUV\PEROV ZLOO E
YHQWLRQ FKRAKH QOMKHHG HIDXOW LV IDOVH QRW GRLQJ I

,QWKHIROORZLQJH[DPSOH DQ\&5 /) RU&5/) VHHQ ZK
DOOEHFRQYHUWHG WR WKH VDPH (2/ &5/)

450/ SFBEFS PO

OFX-JOF 4USJOH DSMG
DPOWFSU/FX-JOFT USVF
OFYU

7KH PHVAIDIBSJUFS LFFQ/FX-JOERURY¥FPMIREIDORZV I
WUXH DQ\QHZOLQH &5 /) RU&S5/)LQVLGH VWULQJV RU \
EXW ZLOOLQVWHDG EHFRQYHUWHG WR WXAXQHYFOLQH F
7KH GHIDXOW LV IDOVH ZKHUH &5 /) RU &5/) ZLOO EH HQ

450/ XSJUFS PO
OFX-JOF 4USJOH DSMG
LFFQ/FX-JOFT USVF
OFYU1VU

$Q\&5 /)RU&5/)LQVLGHDQ\6WULQJ ZL=56@RB ORQJHU
=S=EXW DOO DV &5/) DQRUPDO (2/

E %% RQFOXVLRQ

6721LVD SUDFWLFDODQG VLPSOHWH[W EDVHG REMH
HIFKDQJHLQIRUPDWLRQDQGIURP WKDW SHUVSHFWLY

E S$SSHQGL[ %1)

WBMVF

QSIJNJUIJWF WBMVF
PCKFDU WBMVF
SFGFSFODF

OoOJM

QSIJNJUIJWF WBMVF
OVNCES

USVF

GBMTF



E S $SSHQGL[ %1)

TZNCPM
TUSJOH
PCKFDU WBMVF
PCKFDU
NBQ
MJTU
PCKFDU
DMBTTOBNF NBQ
DMBTTOBNF MJTU
SFGFSFODF

' JOU JOEFY QSFWJPVT PCKFDU WBMVF

NBQ
\/\

\ NENCFST ~
NFNCFST

QBJS

QBJS NFNCFST
QBJS

TUSJOH WBMVF
TZNCPM WBMVF
OVNCFS WBMVF

MJTU

<>

< FMFNFOUT >

FMEFNFOUT

WBMVF

WBMVF FMFNFOUT

TUSJOH

/1

/ DIBST /

DIBST

DIBS

DIBS DIBST

DIBS

BOZ QSJOUBCMF "4%$** DIBSBDUFS
FYDFQU / 0 PS =

/
0

=V GPVS IFY EJHJUT
TZNCPM

DIBST MIJNJUFE

[ DIBST /
DIBST MIJNJUFE

. TE



6721 D6PDOOWDON2EMHFW 1RWI

DIBS MIJNJUFE
DIBS MIJNJUFE DIBST MINJUFE
DIBS MIJNJUFE
B[ " @
DMBTTOBNF
VQQFSDBTF BMQIB DIBS BMQIBOVNFSJD DIBS
OVNCFS
Jou
JOU GSBD
JOU FYQ
JOU GSBD FYQ
Jou
EJHJU
EJHJU EJHJUT
EJHJU
EJHJU EJHJUT
GSBD
EJHJUT
FYQ
F EJHJUT
EJHJUT
EJHJU
EJHJU EJHJUT
F

R R0 R T T M

=i



&+$37(5

6HULDOL]LQJ &RPSOH[ 2E
)XHO

ODUW™Q 'LDV 6W«SKDQH 'XFDVVH ODULDQR ODUWLQH]3HFNDQG 0DJ[/

JXHOLVDIDVWRSHQ VRXUFHJHQHUDO SXUSRVHELQ
ZRUNGHYHORSHG E\ODULDQR ODUWLQH] 3HFN ODUWL
LVUREXVWDQG XVHGLQPDQ\LQGXVWULDO FDVHV $1
FUHDWLRQRI)XHO ZDVVSHHG ZKLOHWKHUHLV D SOHW
REMHFWV EDVHGRQUHFXUVLYHSDUVLQJRIWKHREMI
;0/ -621 RU6721 WKHVHDSSURDFKHV DUHRIWHQ VORZ
DOVR &KDSWHUV 6721 DQG 1HR-621

SDUWRIWKHVSHHGRI)XHO FRPHVIURP WKHLGHD WKI
RIWHQ WKDQ VWRUHG 7KLVPDNHVLWZRUWKWR VSHC
\LHOGIDVWHU ORDGLQJ $OVR LWV VWRUDJHVFKHPH L
SXWVVLPLODUREMHFWY LQWR JURXSV IRUHIILFLHQF
)XHO KDVEHHQ VKRZQWREHRQHRIWKHIDVWHVW REM
UHDOO\IDVWREMHFW VDYHU ORUHRYHU )XHOFDQ VF
LPDJH LWFDQHYHQ VHULDOL]HDIXOO H[HFXWLRQ VWI

7TKHPDLQIHDWXUHV RI)XHODUHDVIROORZV
t WKDVDQREMHFW RULHQWHG GHVLJQ
Ff WGRHVQRWQHHG VSHFLDO 90 VXSSRUW
F WLVPRGXODUO\SDFNDJHG

$+,WFDQVHULDOL]H PDWHULDOL]H QRW RQO\SODLQ |
PHWKRGV FORVXUHV FRQWH[WV SDFNDJHV HWF

F WVXSSRUWVIJOREDO UHIHUHQFHYV



6HULDOL]LQJ &RPSOH[2EMHFWYV ZL\

FWLVYHU\FXVWRPL]DEOH \RXFDQLJQRUHFHUWDL
WXWHREMHFWY E\RWKHUV GHILQH SUHDQG SRVW
WLRQDFWLRQV HWF

F WVXSSRUWV FODVVUHQDPLQJDQG FODVV UHVKDS
¥ WKDVJRRG WHVWFRYHUDJHDQGD ODUJH VXLWH R

*HQHUDO —QIRUPDWLRQ

)XHO KDVEHHQ GHYHORSHGDQG PDLQWDLQHG RYHU W
SHRSOH ODUWLQ 'LDV ODULDQRODUWLQH]3HFN ODJ /
TULVWDQ %RXUJRLVDQG 6WpSKDQH ' 'XFDVVH DV 3K'DG

7TKHLGHD RI)XHO ZDVGHYHORSHG EA\ODULDQR ODUWLC
E\(OLRWOLUDQGD ZKRZRUNHG RQ WKH uSDUFHOVuLP
RUNV (OLRW:VZRUNDJDLQ ZDVEDVHGRQ WKHRULJLQ
E\'DYLG/HLE p3DUFHOVUWUGHPRQVWUDWHY YHU\QLFH
PDWFDQEHDJRRGDOWHUQDWLYHWRWH[WXDO VWRU
PDNHV DORWRIVHQVHLQREMHFWRULHQWHG VA\VWHP

%HIRUHJRLQJLQWR GHWDLOV ZHSUHVHQW WKHLGHD
WXUHVDQGJLYHEDVLF XVDJHH[DPSOHV

*RDOV

&RQFUKWB GRHVQ-WDVSLUHWRKDYHDGLDOHFW LQV
PDNHV LW SRVVLEOHWR VHULDOL]HVSHFLDO REMHF
HIFHSWLRQV FRPSLOHG PHWKRGVDQGFODVVHV {
RWKHUGLDOHFWY PRVWQRWDEO\6TXHDN )XHO G

JOH[LEHBHQGLQJRQ WKH FRQWH[W WKHUHFDQEHPXO
WKH VDPHREMHFW )RUH[DPSOH DFODVV FDQEH |
RUDUHJXODUREMHFW ,Q WKHIRUPHU FDVH UHIH
HQFRGHG E\QDPHDQG WKHFODVV LV H[SHFWHG W|
PHQW XSRQ PDWHULDOL]DWLRQ LQ WKH ODWWHU F
LQ GHWDLO ZLWK LWV PHWKRG GLFWLRQDU\ HWF

)DVMWMHO KDVEHHQ GHVLIJQHG IRU SHUIRUPDQFH )XHO
EHQFKPDUN VXLWHWRKHOSDQDO\VHWKH SHUIRU
VHWY DVZHOODV WRFRPSDUHLWDJDLQVW RWKH
DOJRULWKPDFKLHYHV RXWVWDQGLQJPDWHULDO
DVYHU\JRRG VHULDOL]DWLRQ SHUIRUPDQFH HYH
ELQDU\IRUPDWV VXFKDV ,PDJH6HJPHQW

2EMHFW 2ULHQWHGCTHMLHIQHQW IURP WKH RQVHW ZDV \
REMHFW RULHQWHG GHVLIQDQG WRDYRLG VSHFL
PDFKLQH ,QDGGLWLRQ )XHO KDV DFRPSOHWH WHYV



.f » *HQHUDO -QIRUPDWLRQ

ZLWKDKLIJIKGHJUHHRIFRGHFRYHUDJH )XHO FRGF
ERWKIRUFODVVHVDQG PHWKRGYV

~-QVWDOODWLRQDQG 'HPR

)XHO LVDYDLODEOHE\GHIDXOWLQ 3KDURVLQFH YF
\RXGR QRW QHHG W B HQD/XNDDANO EIDEADI 7R RI WKH ER[ LQ
3KDUR DQG DQGG6TXHDN
7KHVWDEOH YHUVLRQDW WKHWLPHRIZULWLQJLV

2SHQ WXBIOTDBQQW[HFXWH WKH ARV@B-ZBES BRAE Q [ P
SOHVHULDOL]HV D5SBOW TWEHKHKIDXOWOREDO DQG D E(
PDWHULDOL]DWLRQ LW VKRZV WKDW

FWKHVHWLVFRUUHFWO\UHFUHDWHG
IWKHJIGRBDODISUQWLOO WKHVDPHLQVWDQFH KDVQ
tDQGWKHEORFNFDQEHHYDOXDWHG SURSHUO\

] BSSBZ5P4FSJBMJ[F NBUFSJBMJ[FE"SSBZ ]
BSSBZ5P4FSJBMI[F

"SSBZ

XJUl  4FU XJUI

XJUl 5SBOTDSJQU

XJUl < B4USJOH ] 5SBOTDSJQU TIPX B4USJOH DS > )

04UPSF TFSJBMIJ[F O
'-4FSJBMJ[FS TFSIJBMIJ[F BSSBZ5P4FSJBMJ[F UP'JMF/BNFE /

0-PBE NBUFSJBMJ[F O
NBUFSJBMJ[FE"SSBZ '-.BUFSJBMJ[FS NBUFSJBMJ[F'SPN'JM
/I[EFNP GVFEM/

5SBOTDSJQU

TIPX /51F TFUT BSF FRVBM /

TIPX BSSBZ5P4FSJBMJ[F GJSTU NBUFSJBMJ[FE"SSBZ GJS
DS

TIPX /#VU OPU UIF TBNF /

TIPX BSSBZ5P4FSJBMJ[F GJSTU __ NBUFSJBMJ[FE"SSBZ GJ
DS

TIPX /51F HMPCBM WBMVF 5SBOTDSJQU JT UIF TBNF /
TIPX BSSBZ5P4FSJBMJ[F TFDPOE NBUFSJBMJ[FE"SSBZ TI
DS
NBUFSJBMJ[FE"SSBZ UIJSE

WBMVF /5IF NBUFSJBMJ[FE CMPDL DMPTVSF DBO CF QSPOQI

Wit



6HULDOL]LQJ &RPSOH[2EMHFWYV ZL\

6RPH/LQNYV
$7KH KRPH SDJHIRIYRHOSINPE MIJMMF JOSJB GS XFC T
'VFEM

F)XHO:-VVRXUFH FRIGW RV VINBWMIM®& BWLIVC DPN _11
'VFEM

F)XHOLVEXLOW DXWB@DWIDRIDDASIBNGS QIBSP DPOU
KPC 'VFM 4UBCMF

LFHWWLQJ 6WDUWHG

%DVLF ([DPSOHV

)XHO RITHUV VRPHFODVY VLGHPHVVDJHVWRHDVHPR
WLR®SJBMJI[F UP'JMFQBNHEWH U INDBUABWNRIJF'SPN'IJMF/
7KHQH[WH[DPSOH ZULWHV WRDQGUHDGVIURPDILOH

'-4FSJBMJ[FS TFSIJBMIJ[F /TUSJOH5P4FSJBMJ[F/ UP'JMF/BNFI
NBUFSJBMJ[FE4USJOH '-.BUFSJBMJ[FS NBUFSJBMJ[F'SPN"'J
/IEFNP GVFM/

)JXHODOVR SURYLGHNSNRM P[IFSNDIBNEBIFSIBMI[F
'SPN#ZUF"BRBBYWRU LAYIUIFQ®RBZ V FDQ EH LQWHUHVWLC
H[DPSOH IRUVHULDOL]J]LQJDQREMHFWJUDSKDV D EOR
XVLQJI9R\DJIJH VHH &KDSWHU 9R\DJH

BO"SSBZ '"-4FSJBMJ[FS TFSJBMJ[F5P#ZUF"SSBZ /TUSJOHS5F
NBUFSJBMJ[FE4USJOH '-.BUFSJBMJ[FS NBUFSJBMJ[F'SPN#.

JLOH6WUHDP

, QWKHIROORZLQJH[DPSOHZH ZRUN ZLWK ILOH VWUHI
QHHGVWREHVHWWRELQDU\PRGH

JEFNP GVFM/ BT'JMF3FGFSFODF XSJUF4USFBN%P < B4USFB
"-4FSJBMJ[FS OFX%FGBVMU
TFSJBMJ[F /TUSJOH5P4FSJBMJ[F/
PO B4USFBN CJOBSZ >

/IEFNP GVFM/ BT'JMF3FGFSFODF SFBE4USFBN%P < B4USFBN
NBUFSJBMJ[FE4USJOH '-.BUFSJBMJ[FS OFX%FGBVMU
NBUFSJBMJIJ[F'SPN B4USFBN CJOBSZ SPPU >

,Q WKLV H[DPSOH ZHDUH QR ORQJHU XVLQJWKH FODVYV
'"-4FSJBMD[FG.BUFSJBMIHFIZ UVW FUHDW HOLFRXWA¥D QF HV Z
GBVDIQG WKHQ SHUIRUP WKH GHVLUHG RSHUDWLRQV ¢
H[DPSOH FUHDWLQJWKHLQVWDQFHV DOORZVIRUPRUF
PDWHULDOL]DWLRQ

Wit



of .. *HWWLQJB6WDUWHG

&RPSUHVVLRQ

JXHO GRHV QRW FDUHWR ZKDW NLQG RI VWUHDP LW ZUL
WR XVH VWUHDP FRPSUHVVRUV $QH[DPSOHRIXVHLVEL

/IOVNCFS GVFM [JQ/ BT'IMF3FGFSFODF XSJUF4USFBN%P < E
IH[JQ]

B'JMF4AUSFBN CJOBSZ

H[JQ (;JQ8SJUF4USFBN PO B'JMF4USFBN

'-4FSJBMJ[FS OFX%FGBVMU TFSJBMJI[F PO HI[JQ

H[JQ DMPTF >

/OVNCFS GVFM [JQ/ BT'IMF3FGFSFODF SFBE4USFBN%P < B'
1H[JQ]

B'JMF4USFBN CJOBSZ

H[JQ (;JQ3FBE4USFBN PO B'JMF4USFBN
NBUFSJBMJ[FE4USJOH '-.BUFSJBMJ[FS OFX%FGBVMU
NBUFSJBMJ[F'SPN H[JQ SPPU

H[JQ DMPTF >

6KRZLQJD 3URJUHVYV %DU

6RPHWLPHV LWLV QLFHWRVHHSURJUHVV XSGDWHV R
TIPX1SPHFWKLY FDVH 7KH SURJUHVV EDUIXQFWLRQDC
'VFM1SPHSFTSBREBUHF VR ORDG WKDW ILUVW 7

(PGFS JU

VSM /IUUQ TNBMMUBMLIVC DPN ND 1IBSP 'VFM NBJO/
QBDLBHF /$POGJHVSBUJPOOG'VFM/

MPBE

$POGJIJHVSBUJPOOG'VFM QSPKFDU WFSTJPO TUBCMF
MPBE /'VFM1SPHSFTT6QEBUF/

7KHIROORZLQJH[DPSOHMRKYVSPKWBFPEVWHIBE\ D SURJU
EDUGXULQJRSHUDWLRQV

/IOVNCFST GVFM/ BT'JMF3FGFSFODF XSJUF4USFBN%P < B4U
'"-4FSJBMJ[FS OFX%FGBVMU

TIPX1SPHSFTT

TFSIBMIJ[F UuprP BT"SSBZ

PO B4USFBN CJOBSZ >

/IOVNCFST GVFM/ BT'JMF3FGFSFODF SFBE4USFBN%P < B4US
NBUFSJBMJ[FE4USJOH
'-.BUFSJBMIJ[FS OFX%FGBVMU
TIPX1SPHSFTT
NBUFSJBMJ[F'SPN B4USFBN CJOBSZ SPPU >



6HULDOL]LQJ &RPSOH[2EMHFWYV ZL\

,f TODQDJLQJ*OREDOV

6RPHWLPHV ZH PD\EHLQWHUHVWHG LQ VWRULQJ MXV!
EHFDXVHZHNQRZLWZLOOEHSUHVHQW ZKHQ PDWHULD
ZKHQ WKH FXUUHQW S URSHV/NVIRNPSBHF IKHHUGDQOFHHIG |UR P WK
JUDSKZHGR QRWZDQW WR VHULDOL]HLWDV LW GRHV Q
+HQFH)XHO FRQVLGHUV VRPH REMHFWYVY DV JOREDOV WK
DOORZVIRU\RXWRDGG WR WKLVVHWDQG ODVWO\WR X
PDWHULDOL]LQJJOREDOV

'HIDXOW *OREDOV

%\ GHIDXOW )XHO FRQVLGHUV WKHIROORZLQJREMHFW
WKHLU QDPH

fOIJMSVGEBM DFRXBIBMMUBML HMPCBMT
I$Q$MBBBEBIJBUBDMBIMBTTS5SBJIU

$1$Q$PNQJIJMFE.AJAABW ZKHQ HLWKHU LW DQVZHUV IC
VDJIA*OTUBRIWMEE XH WR WIK K6 P UK Y BDIAW W H U KD S S H «
IRUH[DPSOH LIWKLVLVFRGHHYDOXDWHG IURPD :

f6RPHZHOO NQRZQ JORBIMMYBWIEDE QHEB D
TDSJQUEFDMBIFEHMBYU$P O T'WDBLJWIF 8'FDSIMIEV F -
J)BOEDUIJWFEAFPOAORPSPDFT NBHF*NQUARZIFUFNOSHBOJ
[BUIJPQ&P SME

'XSOLFDWLRQ RI &XVWRP *OREDOV

'LWK WKLV IROORZLQJFRGHVQLSSHW ZHVKRZWKDW
YDOXHLV QRW VHULDOL]HGDVDJOREDO ,QVXFKDFDV
WLRQ

0%FGJOF B HMPCBM WBSJBCMF OBNFE 4PNF(MPCBM 0
4PNF(MPCBM 4FU OFX

04FSJBMJ[F BOE NBUFSJBMJ[F UIF WBMVF PG 4PNF(MPCBM 0
'-4FSJBMJ[FS

TFSIJBMJ[F 4PNF(MPCBM

UP'IJMF/BNFE /H GVFM/

O05IF NBUFSJBMJ[FE PCKFDU JT OPU UIF TBNF BT UIF HMPC
< '-.BUFSJBMJ[FS NBUFSJBMJ[F'SPN'JMF/BNFE /H GVFM/
BTTFSU

‘HFDQ WHOO )XHO WR KDQGOHD QHZJOREDODQG KRZ

RQPDWHULDOL]DW LDRP®@ TAKEH 8 WARDRIMIG WR VSHFEFLI\ WK
REMHFW VKRXOG EHVWRUHGDVJOREDO L H LW VKRX(

» F %o



,f t ODQDJLQJ*OREDOV

] BAFSJBMJ[FS ]

0%FGJOF B HMPCBM WBSJBCMF OBNFE 4PNF(MPCBM 0
4PNF(MPCBM 4FU OFX

B4FSJBMJ[FS '"-4FSJBMJ[FS OFX%FGBVMU

O5FMM UIF TFSIJIBMJ[FS UP DPOTJEFS 4PNF(MPCBM BT HMPCI
B4FSJBMJ[FS BOBMZ[FS DPOTJEFS(MPCBM 4PNF(MPCBM

B4FSJBMJ[FS
TFSJBMJ[F 4PNF(MPCBM
UP'JMF/BNFE /H GVFEM/

0*O UIJT DBTF UIF NBUFSJBMJ[FE PCKFDU JT UIF TBNF BT
JOTUBODF O

< '-.BUFSJBMJ[FS NBUFSJBMJ[F'SPN'JMF/BNFE /H GVFM/
BTTFSU

&KDQJLQJWKH (QYLURQPHQW

7TKHGHIDXOW ORRNXS O RMNBWIMRIEB MU BREBDDY E M
FKDQJHG E\ XVLQJWMM\@NWMULDOL]DWLF
PDWHULDOL]DWLRQ

7TKHIROORZLQJH[DPSOHVKRZV KRZWRFKDQJH WKH JOC
PDWHULDOL]DWLRQ ,WFUHDWHV DJOREDOF FRQWDLQL
VLGHULWDVDJOREDODQG VHULDOL]HVLWWR GLVN $
ZLWKDGLITHUHQW Y D OXHI®R W WHK HAORRED® DV WKHQ PDW
WKLVHQYLURQPHQW :HVHHWKDW WKH PDMWH WLRBL]H
YDOXHRIWKHHQYLURQPHQWLQ ZKLFKLWLV PDWHULD

] B4FSIJBMJ[FS B.BUFSJBMJ[FS BO&OWJISPONFOU ]

0%FGJOF B HMPCBM WBSJBCMF OBNFE 4PNF(MPCBM 0
4PNF(MPCBM 4FU OFX

O5FMM UIF TFSIJIBMJ[FS UP DPOTJEFS 4PNF(MPCBM BT HMPCI
B4FSJBMJ[FS '"-4FSJBMJ[FS OFX%FGBVMU

B4FSJBMJ[FS BOBMZ[FS DPOTJEFS(MPCBM 4PNF(MPCBM
B4FSJBMJ[FS

TFSIJBMJ[F 4PNF(MPCBM

UP'JMF/BNFE /H GVFM/

OOWFSSJEF WBMVF GPS 4PNF(MPCBM 0
BO&OWJISPONFOU %JDUJPOBSZ OFX'SPN 4NBMMUBML HMP
BO&OWJISPONFOU BU 4PNF(MPCBM QVU \ 7



6HULDOL]LQJ &RPSOH[2EMHFWYV ZL\

0*O UIJT DBTF UIF NBUFSJBMJ[FE PCKFDU JT UIF TBNF BT
JOTUBODF 0

/H GVFM/ BT'JMF3FGFSFODF SFBE4USFBN%P < B4USFBN ]

] NBUFSJBMJ[FE(MPCBM ]

B4USFBN CJOBSZ

B.BUFSJBMJ[FS '-.BUFSJBMJ[FS OFX%FGBVMU

04FU UIF FOWJSPONFOUDO
B.BUFSJBMJ[FS HMPCBM&OWJSPONFOU BO&OWJISPONFOU

NBUFSJBMJ[FE(MPCBM B.BUFSJBMJ[FS NBUFSJBMJ[F'SPN

< NBUFSJBMJ[FE(MPCBM \ ~ > BTTFSU
< NBUFSJBMJ[FE(MPCBM BO&OWJISPONFOU BU 4PNF(MP

2 f F&XVWRPL]LQJ WKH *UDSK

'KHQ VHULDOL]LQJDQ REMHFW \RX RIWHQ ZDQW WR VH¢
VWDWH VKRXOG EHVHULDOL]JHG 7RDFKLHYH WKLV ZLW
LQVWDQFH YDULDEOHV

~JQRULQJ-QVWDQFH 9DULDEOHYV

8QGHUFHUWDLQ FRQGLWLRQV LW PD\EH GHVLUDEOH WH
LQVWDQFHYDULDEOHVIRUDJLYHQ FODVV $VWUDLJF
RYHUULGH WKH ERRMHOPISRE*OTUBOD BAB 6 ODEOC/NVF /B N |
VLGHRIWKHJLYHQFODVV ,WUHWXUQVDQDUUD\RIL!
VIPEROWOQUWDQFHV RIWKHFODVV ZLOO EHVHULDOL]J
YDULDEOHYV

YRUH[DPSOH OHW:V VD6 REBDY BHHNKR GRW\ZWD QW WR VI
WKH LQVW D Q FBIDYCDANMMBIHIE QRBAI Q M I D B UBIR D i /
LPSOHPHQW

6TFS DMBTT GVFM*HOPSFE*OTUBODF7BSJBCMF/BNFT
? /BDDVNVMBUFE-PHJOT/ /IBQQMJDBUJPOT/

3RVW ODWHULDOL]DWLRQ $FWLRQ

'KHQ PDWHULDOL]HG LJQRUHG LQV®IMR i M DLUDLLDNELCDHOV. ]
DQG VHW YDOXHV WR WKRVH LQV\8Y DM HGUFSL B EDSHNE W
J[BUJPDQ EH XVHG

7KH PHVEDBM"GUFS.BUFSOBWMBRYMPHFXWH VRPH DFW
DQREMHFW KDV EHHQ PDWHULDOL]JHG )RUH[DPSOH C
EDFN WKH LQV W BDDH XY VBMEGKRMHDITDWHULDOL]DWL
FDQLPSOHPHQW

2



,f T &XVWRPL]LQJWKH *UDSK

6TFS GVFM"GUFS.BUFSJBMJ[BUJPO
BDDVNVMBUFE-PHJOT

6XEVWLWXWLRQ RQ6HULDOL]DWLRQ

6RPHWLPHV LWLV XVHIXOWRVHULDOL]JHVRPHWKLQJ G
ZLWKRXWDOWHULQJWKHREMHFWLWVHOI )XHO SURS
G\QDPLFDOO\DQG VWDWLFDOO\

"\QDPLFDOO\

<RXFDQHVWDEOLVKDVSHFLILFVXEVWLWXWLRQ IRU |
LOOXVWUDWHZLWKDQ H[DPSOH 4AKSHIBR G KRHXIJALDBW L C
WR VHULDMRMMW HD G

PCKFDU5P4FSJBMI[F \ /IFMMP/ /] XSJUF4USFBN"

/JEENP GVFM/ BT'JMF3FGFSFODF XSJUF4USFBN%P < B4USFB
B4FSJBMJ[FS '-4FSJBMJ[FS OFX%FGBVMU
B4FSJBMJ[FS BOBMZ[FS
XIFO < PCKFDU ] PCKFDU JT4USFBN >
TVCTUJUVUF#Z < PCKFDU ] OJM >
B4FSJBMJ[FS
TFSJBMJ[F PCKFDU5P4FSJBMJ[F -
PO B4USFBN CJOBSZ >

/IEFNP GVFM/ BT'JMF3FGFSFODF SFBE4USFBN%P < B4USFBN
NBUFSJBMJ[FEOCKFDU '-.BUFSJBMJ[FS OFX%FGBVMU
NBUFSJBMJIJ[F'SPN B4USFBN CJOBSZ SPPU>

$IWHUH[HFXWLQBWKSMMIGRELCE FBQW DIMP/ OIM
LH ZLWKRXW WKHUSABNDQFH RI D

6WDWLFDOO\

<RXFDQDOVR GRVXEVWLWXWLRQ IRUHDFKVHULDOL]
LVGW FM"DPHOWKRG )XHO YLVLWV HDFK REMHFW LQ WK
PHVVDJHWR GHWHUPLQH KRZWRWUDFHDQG VHULDO
PHVVDJH LV DQ L'Q.\BWRQBBER] DV V

$VDQH[DPSOH LPDJLQH ZH ZDQW WR UHSODFHDQ REN
RWKHU ZRUGVY ZH ZDQW WR PDNHDOO REMHFWV RID F
$BDIFE3ATQMMDQFHY )RUWKDW ZHVKRXOGLPSOHPHC

$BDIFE3FTVMU GVFM"DDFQU B(FOFSBM.BQQFS
? B(FOFSBM.BQQFS

WJTJU4VCTUJUVUIPO TFEMG

Cz OJM

2 FE



6HULDOL]LQJ &RPSOH[2EMHFWYV ZL\

$VDQRWKHU H[D P SIC5HP ¥ZZHDR/D/YDHQDG ZKHQ VHULDOL]LQJ
WR VHULDBEHFKIWIWYWHDG RI WKH SUR[G VERMZ BIAMBHILQH
IROORZV

1SPYZ GVFM"DDFQU B(FOFSBM.BQQFS
? B(FOFSBM.BQQFS
WJTJU4VCTUJUVUIPO TEMG
CZ UBSHFU

7KH X VEVRAM "D IDFOQAR DOORZV IRUGHFLGLQJDERXW VHU
DOO\ )RUH[DPSOH ZI8 KAIDQHGVE K HZ BOYMMHIRL Q VW D Q F H
YDULDEORBKHQ LWV VL]H LV JUHDWHU WKDQ $QDLY
DVIROORZV

6TFS GVFM"DDFQU B(FOFSBM.BQQFS
? TFEMG IJTUPSZ TJ[F
JG5SVF <
B(FOFSBM.BQQFS
WJTJU4VCTUIJUVUIPO TFMG
cz TFMG DPQZ I1JTUPSZ >
JG'BMTF < TVQFS GVFM"DDFQU B(FOFSBM.BQQFS >

I1RWHHDUH VXEVWLWXWLQIJWKHRULIJLQOTFSVHU E\ |
ZKLFK)XHO ZLOO YLVEGEWFAM'W PPV RO PWHFDXVH RI W
ZHIDOOLQWRDQLQILQLWHVHTXHQFHRIVXEVWLW X\

8VLGYFM"DIZFH@PWDQ HDVLO\IDOO LQWR DQ LQILQLWH VHT
7RDYRLG WKLV SUREQHRF JWAHCAMWN YD UHPO CZ PO3FDV
VKRXOG EH XVHG ,QLW DQDOWHUQDWLYHPDSSLQJL
SLQJDQ REMHFW ZKLFKLVDOUHDG\D VXEVWLWXWH R
DERYHVKRXOGEH ZULWWHQDV IROORZV

6TFS GVFM"DDFQU B(FOFSBM.BQQFS
B(FOFSBM.BQQFS
WJTJU4VCTUJUVUJPO TEMG
Cz TFMG DPQZ IJTUPSZ
PO3FDVSTJPO%P < TVQFS GVFM"DDFQU B(FOFSBM.BQQF

,QWKLVFDVH WKHVXEVWLWXWHG XVHU L H WKHRQ
YLVLWHG YLDLWV VXSHULPSOHPHQWDWLRQ

6XEVWLWXWLRQ RQODWHULDOL]DWLRQ

,QWKHVDPH ZD\WKDW ZH PD\ZDQW WR FXVWRPL]HRE
PD\ZDQW WR FXVWRPL]HREMHFW PDWHULDOL]DWLRQ
WUHDWLQJDQ REMHFWDV DJOREDOO\REWDLQHG UHIHL
FUHDWLRQ



,f T &XVWRPL]LQJWKH *UDSK

*OREDO 5HIHUHQFHYV

6XSSRVHZHKDYHD VSHFEBRDWWWMBQRAMBROWY WKH DG
DQGLWLVDXQLTXHLQVWDQFHLQWKHLPDJH ,Q WKH
UHIHUHQFHG LQ RXU JUDSK ZH ZDQW WR JHW WKDW RE
JUDSKLVPDWHULDOL]HG 7KLV FDQ E/HiDERDH YIHVELR\@P
SURFHVV DV IROORZV

6TFS GVFM"DDFQU B(FOFSBM.BQQFS
? TEMG 6TFS BENJO
JG5SVF <
B(FOFSBM.BQQFS
WJIJTJU(MPCBM4FOE TFMG
OBNF 6TFS
TFMFDUPS BENJO >
JG'BMTF < TVQFS GVFM"DDFQU B(FOFSBM.BQQFS >

'XULQJVHULDOLIDWLRQ WKHDGPLQ XVHUZRQ-WEH VF
QDPHDQGVHOHFWRUDUHVWRUHG 7KHQ DWPDWHULD
PHVVBENW®R WKHFE®PQYE XVHWKH UHWXUQHG YDOXH DV
RIWKHPDWHULDOL]HG JUDSK

+RRNLQJ-QWR —-QVWDQFH &UHDWLRQ

JXHO SURYLGHV WZR KRRN PHWKRGV WR FXVWRPLVH K
GVFMDRGVFM/FX

JRU UHJXODU IL[HG REGWFMLWXBVHIH @ HIE W8S

GVFM/FX

? TEMG CBTJD/FX
%XWZHFDQRYHUULGHLWWRRXUQHHGY IRUH[DPSOH
GVFM/FX

? TFEMG VOJRVF*OTUBODF

7KLV VLPLODUO\DSSOLHVWR YDULDEOHGWIHMG-REMHF
ZKLFK E\GHIDXB WIDHRG V

I1RWG6HULDOL]DEOH 2EMHFWYV

<RXPD\ZDQW WR PDNHVXUH WKDW VRPHREMHFWYV DUH
VHULDOL]DWLRQ )XHO SURYLGW\VWKHKRFES PBEINIKBRGM
ZKLFKVLIQDROMBRIBMH[BFEMWLRQ LI VXFKDQ REMHFW
WKHJUDSKWKDW LV WREHVHULDOL]JHG

.ZIPU4FSJBMJ[BCMFOCKFDU GVFM"DDFQU B(FOFSBM.BQQF
B(FOFSBM.BQQFS WJTJU/PU4FSJBMJ[BCMF TFMG



6HULDOL]LQJ &RPSOH[2EMHFWYV ZL\

. f “(UURUYV

‘HSURYLGHDKLHUDUFK\RIHUURUYVY ZKLFKDOORZV RQ
SUREOHP ZKHQ VRPHWKLQJZHQW ZURQJ

¥'-&SSPS
2'-4FSJBMJ[BUJPO&SSPS

'-/PU4FSJBMJI[BCMF
'-0CKFDU/PU'PVOE
'"-0CTPMFUF

2'- BUFSJBMJ[BUJPO&SSPS

'-#BE4JHOBUVSF
'"-#BE7FSTJPO
'"-$MBTT/PU'PVOE
"-(MPCBM/PU'PVOE
'"-.FUIPE$IBOHFE
'-.FUIPE/PU'PVOE

$VPRVW FODVVHV RI)XHO WKH\KDYHFODVV FRPPHQW
)/ (UURUHSUHVHQW DQ HUURU SURGXFHG GXULQJ)XHO
)/6HULDOL]DW URIGUHMHQW DQ HUURU KDSSHQHG G X UL

J/IIRW6HULDQ@MHBEABMHQWDQ HUURU ZKLFK PD\KDSSHQ
WKHJUDSKDQREMHFW WKDW LVIRUELGGHQRIEHL

)/I2EMHFW1RW)RSQEVHQW DQ HUURU ZKLFK PD\ KDSSH{¢
WLRQ ZKHQ WU\LQJWRHQFRGHRQ WKHVWUHDP D |
VKRXOG EHHQFRGHG EHIRUH EXW LWLV QRW 7KL\
JUDSK FKDQJHV GXULQJVHULDOL]DWLRQ $QRWKFE
WKHDQDO\VLV VWHS RI VHULDOL]DWLRQ

JJ2EVROQBDWB Q HUURU SURGXFHG GXULQJVHULDOL]DWL
WR VHULDOLIHDQ REVROHWH FODVVDVJOREDO ,\
FODVVLVOLNHO\WREHDEVHQW GXULQJPDWHULDC

)/ODWHULDOL]DWHBQHNHRPW DQ HUURU KDSSHQHG G X!
WLRQ

)/ %DG6LIQDWSWHVHQWDQ HUURU SURGXFHG GXULQJ
WKHVHULDOL]JHG VLIQDWXUH GRHVQ-WPDWFK WK
DFFHVVLEBUHFUBMJI[FS TIBVBRUYOWXUH LV D E\W|
SUHIL[ WKDW VKRXOG SUHIL[DZHOO VHULDOL]HG V

)/%DGIHUVIHRSUHVHQW DQ HUURU SURGXFHG GXULQJF
WKHVHULDOL]HG YHUVLRQ GRHVQ-W PDWFK WKH PI
EOH'YIBUFSJBMJ[FS WFBAURQRQLVHQFRGHGLQ
LVHQFRGHG KHDGLQJWKH VHULDOL]HG VWUHDP DI



of % 2EMHFWOLJUDWLRQ

YLIXUH ,f[PPSOHRIFKDQJHV WR D FODVV

)/ &ODVVIRWURDSQWEVHQW DQ HUURU SURGXFHG GXULQJ |
DVHULDOL]HG FODVVRUWUDLW QDPH GRHVQ-WHIJL

)/ *OREDO1RWYRSQEVHQWDQ HUURU SURGXFHG GXULC
ZKHQ D VHULDOL]HG JOREDO4QBRNHGR MY QH WA B MW

JJIOHWKRG&KDUWIHBEHGHVHQW DQ HUURU SURGXFHG GXULC
ZKHQ D FKDQJHLQ WKHE\WHFRGHV RIDPHWKRG VF
GHWHFWHG 7KLVHUURUZDVERUQZKHQ WHVWLQ.
#MPDL$SMBHAVISFHG LQ D PHWKRG WKDW FKDQJHG 7K
90 FUDVK

JJIOHWKRGIRWURDSQUAHVHQWDQ HUURU SURGXFHG GXUL
WLRQ ZKHQ D VHULDOL]J]HG PHWKRG LQDFODVV RU"
LONBMMUBML HMPCBMT

Zof %2EMHFW OLJUDWLRQ -

‘HRIWHQ QHHG WR ORDG REMHFWYVY ZKRVH FODVV KDV F|
HIDPSOH ILIPOUHXVWUDWHY W\SLFDO FKDQJHV WKDW F
VKDSH 1RZLPDJLQHZHSUHYLRXVOIRHRDQGQ@HHG DQ 1
QHHG WR PDWHULPIEQH VW ODW HFKDQJHG

/HW-VVWDUW ZLWK WKH VLPS Q& \FDUAMGYICDOYXIHUALDIE
OJMILWUBFRRYHW LY DOVR REYLRXVY WKHVHULDOL]HG
7TKAKDQJH RIRUICGHWWDQFH YDULDEOHV LV KDQGOHG E\)

$PRUHLQWHUHVWLQJFDVHUWQBREXG 9 FDIQIEROM ZPOW R P
LFDOO\JXHVV WKHQHZ QDPHRID YDULDEOH VR WKHF
)XHO DVWZRLQGHSHQGHQW RSHUDWLRQV DQLQVHU
WKLV SUREOHP WKHXVHU FDQ WHOO WKH )XHO PDWH L
QDPHG E\XVLQJ WKHIBBVFNDSMB T T/BN F EWWS B NBIC/MAT

ILUVW DUJXPHQW WKH QDPH RIWKH FODVV DQG DV VHFF
ROG QDPHV WR QHZ QDPHV 7KLV LVLOOXVWUDWHGLQ

'-.BUFSJBMJ[FS OFX%FGBVMU
NJHSBUF$MBTT/BNFE 1PJOU
WBSJBCMFT \/Y/ IQPTO/ 1Z]/ IQPT:/"

7KHODVW FKDQJH WKFW PV KHIBRIY WKE )XHO PDWHL
DOLJHUSURYLGHVD ZD\WRKDQGOHNWKISBBBYWBXYVLQ
/IBNFE UP$MBEMQ H[DPSOHRILWVY XVHLVVKRZQ EHORZ

21



6HULDOL]LQJ &RPSOH[2EMHFWYV ZL\

'-.BUFSJBMJ[FS OFX%FGBVMU
NJHSBUF$MBTT/BNFE 1PJOU
UPSMBTT $PPSEJOBUF

/IDVWO\ )XHO GHILOHWHWBEBHASW\BVDIJIJBINFE UPSMBTT WB!
WKDW FRPEIFQOBDWERPWK YDULDEOH UHQDPH

$GGLWLRQDOOHMWKIBRIR\WNRERREGQQ 6H FMWLRDH
IXOIRUPLJUDWLRQRIJOREDO YDULDEOHV \RXFDQ SU
GLFWLRQDU\ZLWK WKH VDPH NH\V WKDW ZHUH XVHG G
WKH QHZ FODVVHV DV YDOXHYV

IRWH FODVV FRXOG DOVREKRDMIBRBO®H 3RLQW FRXC(
FKDQJH IURHA EWNERDIU L D/EORIXW FKDQJHV IURP IL[HG WR
IRUPDWDUHDXWRPDWLFDOO\KDQGOHG EV\)XHO 80Q
YDULDEOHWR IL[HG LVQRWVXSSRUWHG \HW

.f SYXHO)RUPDW OLJUDWLRQ

8QWLO QRZ HDFK)XHO YHUVLRQ KDV XVH®RWV RZQ V\
FRPSDWLEOHZLWK WKHIRUPDW RIRWKHU YHUVLRQV
LQJ)XHO ZHZLOO QHHG WR FRQYHUW RXU VHULDOL]HC
WKHROG YHUVLRQRI)XHO WR PDWHULDOL]HD VWUHD-
REMHFWJUDSK DQGWKHQ ORDGLQJWKHQHZYHUVLR
REMHFWJUDSKEDFNWRDILOH

"HLQFOXGHEHORZDQH[DPSOHRIVXFKDIRUPDW PLJL
VRPHILOHV VHULDOL]JHG ZLWK )XHO LQ D3KDUR LPI
WKHP WR )XHO

] PME7FSTJPO OFX7FSTJPO GIJMF/BNFT PCKFDUT#Z'IJMF/BNF
NBUFSJBMJ[FS$SMBTT TFSIBMJ[FS$SMBTT ]

PME7FSTJPO I
OFX7FSTJPO [
GIJMF/BNFT /B GVFM/ /C GVFM/ /D GVFM/ /E GVFM/ /F GVF

PCKFDUT#Z'JMF/BNF %JDUJPOBSZ OFX

$POGIJHVSBUJPOOG'VFM QSPKFDU WFSTJPO PME7FSTJPO N\

O/FFE UP EP JU MJLF UIJT PUIFSXJTF UIF DMBTT JT EFDJEFE
UJNF O

NBUFSJBMJ[FSSMBTT 4NBMMUBML BU '-.BUFSJBMIJ[FS

GIJMF/BNFT EP < GJMF/BNF ]
PCKFDUT#Z'JMF/BNF
BU GJMF/BNF
Qvu NBUFSJBMJ[FS$SMBTT NBUFSJBMJ[F'SPN'JMF/BNFE (

$POGIJHVSBUJPOOG'VFM QSPKFDU WFSTJPO OFX7FSTJPO |\

.



Jf ¢ %XLOW LQ +HDGHU 6XSSRUW

O/FFE UP EP JU MJLF UIJT PUIFSXJTF UIF DMBTT JT EFDJEFE
UJNF O
TFSIJBMIJ[FS$SMBTT 4NBMMUBML BU '-4FSJBMJ[FS

PCKFDUT#Z'JMF/BNF LFZT"OE7BMVFT%P < GJMF/BNF PCKF
TFSIJBMJ[FS$MBTT

TFSJBMJ[F PCKFDUT

UP'JMF/BNFE /NJHSBUFE / GJMF/BNF >

"HDVVXPHLQ WKLVH[DPSOHWKDW WKHQXPEHU RIREI
PDWHULDOL]HGDOO WRJHWKHUDW WKHVDPHWLPH 7
,QVXFKFDVH \RXFRXOGDGDSW WKHVFULSWWRVSOL
PLIJUDWLRQLQ SDUWYV

IRWHKLVVFULSWVKRXOGEHHYDOXDWHG LQ WKH R/
JXDUDQWHH WKDW )XHO ORDGV LQ 3KDUR EXW
ORDGV LQ 3KDUR

of <« % XLOW LQ +HDGHU 6XSSRUW

S WFDQEHXVHIXOWRVWRUHDGGLWLRQDOLQIRUPDW
SHUIRUP SUHDQG SRVWPDWHULDOL]DWLRQDFWLRQV
- WKH SRVVLELOLW\WR FXVWRPL]HWRHKHDGHU DQLQV

7KHIROORZLQJH[DPSOHVKRZVWKHVHIHDWXUHV ILL
WLPHVWDPS WR WKH KHDGBIW ®V UQEBA K B FPCHBMNVDCIKIF D U
WKHQ GHILQH VRPH SUH D QEEER 8 W. BB W3 RBQWI KBALIPIO "D |
DQEBEE1PTU.BUFSJBMJ[BUHRSHFWEPYHO\ ,Q WKH ODWW
KRZZHFDQ UHWULHYHWKH SURSHUWEHMIQYXAEBMNICQJ
KFDU"U

] TESIBMJ[FS ]
TFSJBMJ[FS '-4FSJBMJ[FS OFX%FGBVMU

TFSIJBMIJ[FS IFBEFS
BU UIJNFTUBNQ
QVU"EEJUJPOBMOCKFDU %BUF"OE5JNF OPX SPVOEFE

TFSJBMJ[FS IFBEFS
BEE1SF.BUFSJBMJ[BUJPO"DUJPO <
5SBOTDSJQU TIPX /#FGPSF TFSJBMJ[JOH/ DS >

TFSIJBMIJ[FS IFBEFS

BEELIPTU.BUFSJBMJ[BUJPO"DUJPO < NBUFSJBMJ[BUJPO ]
5SBOTDSJQU
TIPX /4FSJBMJ[FE BU /
TIPX NBUFSJBMJ[BUJPO BEEJUJPOBMOCKFDU"U UIJNFT
DS



6HULDOL]LQJ &RPSOH[2EMHFWYV ZL\

TIPX /.BUFSJBMJ[FE BU /
TIPX %BUF"OESJNF OPX SPVOEFE
DS >

TFSIBMIJ[FS
TFSJBMJ[F /B CJH BNPVOU PG EBUB/
UP'JMF/BNFE /EFNP GVFM/

7TKHQ \RXFDQPDWHULDOL]HWKHKHDGHULQIRRQO\
SURSHUW\ DVIROORZYV

] B)FBEFS ]
B)FBEFS '-.BUFSJBMJ[FS NBUFSJBMJ[F)FBEFS'SPN'JMF/BNI
B)FBEFS BEEJUJPOBMOCKFDU"U UJNFTUBNQ

,J/ZHPDWHULDOL]JHWKH ZKROHILOH DVEHOREZ WKH SI
CJH BNPVOU PG EBUB/

'-.BUFSJBMJ[FS NBUFSJBMJ[F'SPN'IJMF/BNFE /EFNP GVFM/

$QG VRPHWKLQJVLPLODU WR WSHBIRTMGBRRWQJ LV VKR ZC

#FGPSF TFSJBMJ[JOH
4FSJBMJ[FE BU 5
.BUFSJBMJ[FE BU 5

,f E&RQFOXVLRQ

JXHOLVDIDVWDQG VWDEOHELQDU\REMHFW VHULDOI
GHIDXOWLQ 3KDUR VLQFH  WFDQVHULDOL]JHWRDQ
DQGWKHJUDSKRIREMHFWYVY WR EHVHULDOL]JHG FDQ EH
FDQVHULDOLIHQHDUO\DQ\REMHFWLQ WKH V\VWHP )
RIDQHUURURFFXUULQJLQDGHSOR\HGDSSOLFDWLRQ
DQGODWHUPDWHULDOLIHGRQD GHYHORSPHQW PDFKI

n %o



&+3$37(5 ’ ,

SHUVLVWLQJ 2EMHFWYV 7

-RKDQ )DEU\DQG (VWHEDQ /RUHQ]DQR ZLWK 'DPLHQ &DVVRX L

9R\DJHLVDVPDOO SHUVLVWHQFHIUDPHZRUN GHYHOF
FRQVWUXFWHG DV DVPDOO OD\HUEHWZHHQ WKH REMHF
,WLVSXUHO\REMHFW RULHQWHGDQG KDV DV DJRDO"
PRVW FRPPRQ GHYHORSPHQW XVDJHV 9R\DJHLVDFR
EDFNHQGV EXW FXUUHQWO\ LW PYHERRIMW \D | & \D\EWERH Q
IRUWKHORQJR' %<®DWSD EPREJRGE RUJ

7TKHLQ PHPRUVOD\HU LV XVHIXOWR SURWRW\SHDSSOL
GHYHORSPHQW ZLWKRXWD GDWDEDVHEDFN HQG IRU
LPDIJHDVWKHSHUVLVWHQF\PHFKDQLVP

7TKHORQJR'"% GDWDEDVHEDFNHQG VWRUHV WKHREMHF\V
RULHQWHG GDWDEDVH ,QO0RQJR'% HDFKVWRUHGHQYV
7KLV GRFXPHQW FHQWULF QDWXUH DOORZV IRU SHUVLYV
IDLUO\VWUDLJKWIRUZDUG IDVKLRQ ORQJR'% LV QRW
VWRQH ODJPD RU2PQLEDVH VRWKHUHVWLOOLVDVPI
REMHFWV DQG GRFXPHQWY 7R DFKLHYH WKLYV 9R\DJH [
PDSSHU L H WKHGRFXPHQW GDWDEDVHHTXLYDOHQW \
RU 250 :KLOHWKLVPDSSHUGRHV QRWVROYHDOO WKH
LVVXHV ZKHQ JRLQJIURPREMHFWY WR D GDWDEDVH Z
GDWDEDVHILWY EHWWHU ZLWK WKH REMHFW ZRUOG W
UHODWLRQDO GDWDEDVH 7KLVLVEHFDXVHGRFEXPHQW
VXSSRUWIRUWKH G\QDPLF QDWXUH RIWKHREMHFW ZR

9R\DJH SURYLGHV D GHIDXOW ZD\LQ ZKLFKREMHFWYV L
JLQH JUDLQHG FRQILIJXUDWLRQRIWKLVY FDQ EH SHUIR
WLRQV 9R\DJHDOVRLQFOXGHV D TXHU\$3, ZKLFKDO
UHWULHYHGIURPDORQJR'% GDWDEDVH :HZLOO GLVF.
WKLV WHI[W



SHUVLVWLQJ 2EMHFWYV ZLWK 9R

7KLVWH[WVWDUWHGDV D QXPEHURIEORJSRVWYV E\ (\
KDYHEHHQH[WHQVLYHO\UHZRUNHG E\-RKDQ )DEU\ [
LQIRUPDWLRQ VKDUHG EA\6DELQHODQDDDQG 1RUEHUW

6HWXS

/IRDG 9R\DJH

TRLQVWDOO 9R\DJH LQFOXGLQJVXSSRUW IRU WKHORC
ILIXUDWLRQV %URZVHU LQ WKH:RUOGOHQX 7RROV D
DJHORQJR 2UDOWHUQDWLYHO\H[HFXWHLQDZRUNVS]

(PGFS JU

VSM /IUUQ TNBMMUBMLIVC DPN ND FTUFCBOMN 7PZBHF N
DPOGJHVSBUJPOOG /7PZBHF.POHP/

MPBE4UBCMF

7TKLVZLOO ORDGDOO WKDWLVQHHGHG WR SHUVLVW RE

- QVWDOO ORQJR"%

IHIWLVWRLQVWDOO WKHORQJR'% GDWDEDVH +RZ WHF
DWLQJV\VWHP DQGLVRXWVLGHRIWKH \ORRSIRRA WKLV
ZHEVIRWHPRUH LQIRUPDWLRQ i

&UHDWH D UHSRVLWRU\

,Q9R\DJH DOO SHUVLVWHQW REMHFWV DUHVWRUHG L
WRU\WKDW LV XVHG GHWHUPLQHV WKHVWRUDJH EDFN|

7TRXVHWKHLQ PHPRU\OD\HU IRU/O9RRD P ZB RQARNW B QF
QHHGVWREHFUHDWHG DVIROORZV

SFQPTJUPSZ 70.FNPSZ3FQPTJUPSZ OFX

,QWKLVWH[W ZHVKDOOKRZHYHU XVHWKHORQJR'% E
ORQJR'% UHSRVLWRU\RUFRQQHFW WR DQ H[LVWLQJ U
R70.POHP3FQPJLNIRSZDY SDUDPHWHUV WKH KRVWQDP|
QDPH )RUH[DPSOH WR FRQ € Bl & B/C\B RRVDBK R3-DKARD/BAD V H
NPOHP EB[MSMWH WKH IROORZLQJFRGH

SFQPTJUPSZ 70.POHP3FQPTJUPSZ
IPTU /NPOHP EC VSM/
EBUBCBTF /EBUBCBTF/BNF/

$OWHUQDWLYHO\ XNPLTQJ QWSUPEBOWOBRTZN WR VSHFLI\
WKH SRUW WR FRQQHFW WR /DVWO\ LIDXWKHQWLFD\
XVLQJWKH FPHWWEBHBCBTF VTFSORNPVEBITAXYSE JH
IPTU QPSU EBUBCBTF VTFSOBNF QBTTXPSE



6HWXS

6LQJOHWRQORGHDQG ~-QVWDQFH ORGH
9R\DJHFDQ ZRUNLQ WZR GLIIHUHQW PRGHV

F6LQIJOHWRQPRGH 7KHUHLVDQXQLTXHUHSRVLWIF
ZRUNVDVDVLQIJOHWRQ NHHSLQJDOO WKHGDWD :
FDQ SURJUDP XVLQJD pEHKDYLRUDO FRPSOHWHML
UHVSRQGWRDFHUWDLQ YRFDEXODU\ VHHEHORZ IF
XODU\DQG XVDJH

$1 QVWDQFHPRGH <RXFDQKDYHDQ XQGHWHUPLQH
OLYLQJLQWKHLPDJH 21 FRXUVH WKLV PRGHUHT>
ZKLFK UHSRVLWRULHV\RX DUH JRLQJ WR XVH

%\ GHIDXOW 9R\DJH ZRUNVLQLQVWDQFHPRGH WKH L
SDVVHG DV DQDUJXPHQW WR DOO GDWDEDVH $3, RSHL
NHHS WKLV LQVWDQFHDURXQG DFRQYHQLHQW DOWH
6LQJOHWRQ PRGHUHPRYHV WKH QHHG WR SDVV WKH UH
GDWDEDVH RSHUDWLRQV 7R XVHB6LQJOHWRQPRGH HJ

SFQPTJUPSZ FOBCMF4JOHMFUPO

IRWRQO\RQHUHSRVLWRU\FDQ EHWKHVLQJOHWRQ
ZLOOUHPRYHDQ\RWKHUH[LVWLQJUHSRVLWRULHV I

EXWXVLQIJLWLQ , QVWDQFHPRGHLVVWUDLJIJKWIRU Z

‘ IRWHQ WKLY GRFXPHQW ZHDUHJRLQJWRFRYHU 9R\|
QFSTITWRHMBFQPTIRBPRUH LQIRUPDWLRQ

9R\DJH $3-

7KHIROORZLQJWZR WDEOHV VKRZD UHSUHVHQWDWL"
7KHVH PHWKR GV DUGKGEBQEW B ERQ ZLOO RQO\ WUXO\ S|
ZRUNLI LQVWDQFHV Rl WKHUHFHLYHURIWKHPHVVD
WPZBHF NPEFM DPSBEHWWIRAOTH®GEH SURWRFRO RQ ERW
IXO0 $3, RI 9R\DJH

JLUVW ZH VKRZ 6LQJOHWRQ PRGH

VDYH VWRUHVDQREMHFWLQWR UHSRVLWRU\ L
UHPRYH UHPRYHVDQREMHFWIURP UHSRVLWHF
UHPRYHS$OO UHPRYHVDOOREMHFWY RIFODVV IUR
VHOHFWS$0OO UHWULHYHV DOO REMHFWV RI VR

VHOHFW2QH UHWULHYHVILUVWREMHFW WKDW PD\
VHOHFWODQ\ UHWULHYHV DOO REMHFWYVY WKDW PDW

6HFRQGLY ,QVWDQFHPRGH ,Q, QVWDQFHPRGH WKH |
UHSRVLWRU\RQ ZKLFKWR SHUIRUP WKHRSHUDWLRQ



SHUVLVWLQJ 2EMHFWYV ZLWK 9R

VDYH VWRUHVDQREMHFWLQWR UHSRVLWR
UHPRYH UHPRYHVDQREMHFWIURP UHSR
UHPRYHS$OO UHPRYHV DOOREMHFWY RIFODYV
VHOHFWS$OO UHWULHYHV DOO REMHFWYV |

VHOHFW2QH ZKHUH UHWULHYHVILUVW REMHFW WK
VHOHFWODQ\ ZKHUH UHWULHYHV DOO REMHFWYV WK

SHVHWWLQJRU GURSSLQJWKH GDWDEDVH FRQQHFWLR

,QDGHSOR\HG DSSOLFDWLRQ WKHUHVKRXOG EH QR
QHFWLRQ WR WKHGDWDEDVH $0OVR 9R\DJHUH HVWDE
LPDIJHLVFORVHGDQG ODWHUUHRSHQHG

+RZHYHU ZKHQ GHYHORSLQJ UHVHWWLQJWKHFRQQF
QHHGHG WR UHIOHFW FKDQJHV 7KLV LVIRUHPRVW UH
RSWLRQV RIWKHGDWDED¥HUVRUHPMLKBEVDLIRHNV HW LV D FK
IROORZV

703FQPTJUPSZ DVSSFOU SFTFU
,QFDVHWKHFRQQHFWLRQ WR WKH GDWDEDVH QHHGV V
DVIROORZV

703FQPTJUPSZ TFU3BFQPTJUPSZ OJM

.OWRULQJ REMHFWYV

7RVWRUHREMHFWY WKHFODVV RI WKH R ENMHRRWRQ H H C
WKH UHSKROOWRISRVLWRU\URRWY DUH SRLQWV RI HQW L
VWRUHV PRUHWKDQ MXVW REMHFWVY WKDW FRQWDLQ
FDQEHVWRUHG ZLWK 9R\DJHDV ZHOO DQG WKLV LV G
ZRUGV WKHUHLV QRQHHGIRUDVSHFLDO WUHDWPHOQ\
HYHU ZKHQ D JUDSKRIREMHFWV LV VWRUHG FDUHPX’
WKLV VHFWLRQ ZH GLVFXVV VXFK EDVLF VWR@DJH RI R
(QKDQFLQJ6WRUDJH ZHVKRZKRZWRHQKDQFHDQG R
DUH SHUVLVWHG

%DVLFVWRUDJH

/HW-VVD\ZH ZDQW WR VWRUHDQ $VVRFLDWLRQ L H C
ZHQHHGWRGHFODUHTWERDBUWK® RODEFOH DV DURRW R
UHSRVLWRU\ 7RH[SUHVV WKLV ZH GM2Bg MBRPRH FODVV
UHWXUQ WUXH

"TTPDJBUJPO DMBTT JT7PZBHF3PPU
? USVF

» %o f



6WRULQJREMHFWYV

‘HFDQDOVRGHILQHWKHQDPHRIWKHFROOHFWLRQ W
XPHQWYV ZMWREBHHES$S PMMFPQDV Y /MBHINW KRG %\GHIDXOW
FUHDWHV DORQJR'"% FROOHFWLRQIRUHDFK URRW FOI
FODVV

"TTPDJBUJPO DMBTT WPZBHF$PMMFDUJPO/BNF
? /"TTPDJBUJPOT/

7TKHQ WRVDYHDQDVVRFLDWLRQTBMPRINNG YJHR MXVW VI

BO"TTPDJBUJPO BOTXFS
BO"TTPDJBUJPO TBWF

7KLYVZLOOJHQHUDWHD FROOHFWLRQLQ WKH GDWDETL
IROORZLQJVWUXFWXUH

\

O@JEO0O OCKFDU*E 0B GFC 0
0 JOTUBODFOGO O"TTPDJBUJPOO

0 WFSTJPOO /VNCFS-POH O 0
OLFZO /BOTXFS/

OWBMVFO

N

7KHVWRUHG GDWHJWHB & Q MRPBDWIRFQVKH REMHFW WR E
UHFRQVWUXFWHG ZKHQ ORDGLQJ 7

$1JOTUBODHPBUGY WKH FODVV RIWKHVWRUHG LQVWD
LPSRUWDQWEHFDXVHWKHFROOHFWLRQFDQ FRQ)
9R\DJHURRW FODVV

FWFSTNPI®ISVD PDUNHURIWKHREMHFW YHUVLRQ Wi
SURSHUW\LV XVHGLQWHUQDOO\E\9R\DJHIRU UHI
WKH DSSOLFDW IMWRKES TIIIMIORSX W BH DSSOLFDWLRQ ZR
UHIUHVK WKH REMHFW EMITUHTXHQWO\TXHU\LQJ WK

I1RWHWKDW WKHGRFXPHQWYV JHQHUDWHG E\9R\DJH D
9R\DJHLWVHOI DVWKHJRDORI9R\DJHLVWRDEVWUD
VWUXFWXUH 7RVHHWKHDFWXDO GRFXPHQWV\RX QH
UHFWO\ )RUORQJR' % WKLV FDQEHGRQHWKURXJK OR(
ORDGHG DV SDUW RI9R\DJH :RUOG !7RROV !I0RQJR % U
ORQJR'"% DUH WNPXOHPRVAKCHQ G OLQH LQWHUIDFH RU D *8,
SRERORQ@X®PWL 3ODWKUR+REDU ODF

(PEHGGLQJ REMHFWYV

2EMHFWV FDQEHDV VLPSOHDVDVVRFLDWLRQV RIOLYV
FDQFRQWDLQ RWKHUREMHFWY OHDGLQJWRD WUHH
DVVLPSOHDV VIB@RHMQIDVKMWR WKHP )RUH[DPSOH OH
ZHZDQW WR VWRUHUHFWDQJOHVDQG WKDW HDFK UHTF



SHUVLVWLQJ 2EMHFWYV ZLWK 9R

7TRDFKLHYH WKLV ZH3MWODHUBLEGEYWMENMWWXEB8RFXPHQW URI
IROORZV

3FDUBOHMF DMBTT JT7PZBHF3PPU
? USVF

7TKLVDOORZVUHFWDQJOHVWREHVDYHG WR WKH GDW
WKLV VQLSSHW

B3FDUBOHMF ! DPSOFS !
B3FDUBOHMF TBWF

7KLV ZLOO DGG D G BSPRORIBOBW WBRHFMH. RQ RI WKH GDWDED
VWUXFWXUH

\
0@JEO OCKFDU*E OFG C 0
0 JOTUBODFO0GO O03FDUBOHMFO
0 WFSTJPOO /VNCFS-POH 0 0
OPSJHJOO \
0 JOTUBODFO0GO 01PJOUO
0Yo0
020
AN
ODPSOFSO \
0 JOTUBODFOGO 01PJOUO -
0YO
0Z0

N

AN

5HIHUHQFLQJ RWKHU URRWYV

6RPHWLPHV WKHREMHFWV DUHWUHHY WKDW FRQWDLC
\RXFRXOGZDQW WR NHHS XVHUVDQGUROHV DV URRW
DQGDXVHUKDVDFROOHFWLRQRIUROHY I WKHHPE}
URRWREMHFWY 9R\DJHZLOO VWRUHUHIHUHQFHY WR V
WKHPLQ WKHGRFXPHQW

BHWXUQLQJWRRXUUHFWDQJOHH[DPSOH OHW: -V VXSS
LQDVHSDUDWHFROOHFWLRQ ,QRWKHUZRUGV QRZ\
LOQVWHDG RIHPEHGGHG

$IWHU ZHTD'G ZBH MSEPRIOU D MBIGTVDYH WKH UHFWDQJOH
SFDUBBROMBGHFWLRQ ZHJHW WKHIROORZLQJGRFXPHQ

\
0O@JEO OCKFDU*E O D F C 0
0 JOTUBODFOGO O3FDUBOHMEFO
0 WFSTJPOO

%0 ...



6WRULQJREMHFWYV

OPSJHJOO \

0O DPMMFDUJPOO O0QPJOUDO

0 JOTUBODFOGO 01PJOUO

O@@JEO0O OCKFDU*E O D D 0
AN

ODPSOFSO \

O DPMMFDUJPOO O0QPJOUO

0 JOTUBODFOGO 01PJOUDO

0O@@JEO OCKFDU*E 0B G 0

AN

N

,QDGGLWLRQ WR WKL PLQNVKX®\FRD-OM AWK HRDZR IROOR
WLHYV

\

0O@JEO OCKFDU*E O D D 0

0 WFSTJPOO /VNCFS-POH O 0

0 JOTUBODFOGO 01PJOUO

0YoO

0z0

N

\

0O@JEO OCKFDU*E 0B G 0 -

0 WFSTJPOO

0 JOTUBODFOGO 01PJOUO
oYo

0z0

AN

%UHDNLQJ &\FOHV LQ *UDSKYV

‘KHQ WKHREMHFWV WR EH VWRUHG FRQWDLQ DJUDSK
RIDWUHH L H ZKHQWKHUHDUH F\FOHV LQ WKH UHIH!
REMHFWV KDYH EHWZHHQ WKHP WKH F\FOHV EHWZHHQ
EHEURNHQ ,IQRW VWRULQJWKHREMHFWYV ZLOO FDX
VWUDLJKWIRUZDUG VROXWLRQLVWRGHFODUH RQHR
D9R\DJHURRW 7KLV HIIHFWLYHO\EUHDNV WKH F\FOH
LQILQLWH ORRS

JRUH[DPSOH LQWKHUHFWDQJOHH[DPSOH VD\ZH KDYH
DQG WKLVODEHO FRQWDLQVD SLHFHRIWH[W 7KH WH
ODEHOLQZKLFKLWLVFRQWDLQHG ,QRWKHUZRUGV
EHWZHHQ WKHODEHODQG WKHWH[W 7KLV F\FOH PXV)
WKHUHFWDQJOH 7RGR WKLV HLWKHUWKHODEHO RU
9R\DJH URRW
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SHUVLVWLQJ 2EMHFWYV ZLWK 9R

$QDOWHUQDWLYHVROXWLRQ WREUHDN F\FOHV DYRL
DJHURRWY LVWRGHFODUHVRPHILHOGV RIREMHFW YV
WKHJUDSK PXVWEHUHFRQVWUXFWHG DW ORDG WLPH
IROORZLQJVHFWLRQ

BWRULQJLQVWDQFHV RI'DWH LQ ORQJR

$NQRZQLVVXHRIPRQJRLY WKDW LW GRHWEBRW PDNH |
DQWBWBUF"OEBRNFYHQ LI \RXBUMORWHDQFH \RX ZLOO UHWU
%BUF"OERMWDQFH <RX ZLOO KDYH WR ®R@XD/OBYP LW
ZKHQ PDWHULDOL]JLQJWKHREMHFW

»n T(QKDQFLQJG6WRUDJH

+RZREMHFWV DUHVWRUHG FDQ EH FKDQJHG E\DGGLQ
WKHLU FODVVHV ,Q WKLV VHFWLRQ ZHILUVW WDON DI
VWRUDJHIRUPDW RIWKHREMHFWY 7KHQ ZH WUHDW P
DVORDGLQJDQGVDYLQJRIDWWULEXWHYV ZKLFKFDQ
F\FOHVLQHPEHGGHG REMHFWYV

&RQ4IJXULQIJG6WRUDJH

&RQVLGHU WKDW FRQWLQXLQJZLWK WKH UHFWDQJOi
SRLQWYV ZHDGG WKHIROORZLQJVWRUDJHUHTXLUHPH

F"HQHHG WR XVH D GLIIHUH @W IrRE@HIN WILRBE R G
RSFDUBOHMF

$1:HRQO\VWRUH LQ2WDWFGIIRE WIKHWKLY FROOHFW
WKHUHIROMWBKMFIRG PDWLRQ LV UHGXQGDQW

F7KRSJHDQBP SMASWULEXWHY DUHDOZD\VJRLQJWR
JOTUBODFIRWPDWLRQ WKHUHLVUHGXQGDQWDV ZH

7TRLPSOHPHQW WKLV ZH XVHODJULWWHGHVFULSWLR
GHFODUH SURSHUWLHYV RI D FO DRS/JBM@BR KAHSYFULEH
DWWULEXWHYV

7KH PHWRRG P$POUMGEFISQHG DV IROORZV )LUVW LW X
NPOHP$POWRIOWHWH WKDW LW GHVFULEHV WKH FRQV
WKLV FODVV 6HFRQG LAU .PHW R §RUOBX\®BBEH F7KLV LQ
VWDQFH LV FRQILIXUHG $XBK B/&BWANPSOHFFWKRQ LQ W
GDWDEDVH DQG WKDSFIDWEDA®MROQQFWWRUH

1RWHWKDW LW LV QRW UHTXLUHG WR VSHFLI\ERWK FR
YDOLG WR RQO\GHFODUH WK D WSW E H FGRIDMNDHTIRWE. AT W R
RQO\VSHFLI\WKDW WKH FRIFON B BREPREWD LQV MXV\

o %o



wn T (QKDQFLQJG6WRUDJH

3FDUBOHMF DMBTT NPOHP$POUBJOFS
NPOHP$POUBJOFS

? 70.POHP$POUBJOFS OFX
DPMMFDUJPO/BNF /SFDUBOHMFT'PS5FTU/
LIJOE 3FDUBOHMF

ZPVSTFMG

7TKHWZR RWKHU PHWKR GNPOHPWIk A BRDBRAIA®W XUQ D
ORQIJRGHVFULSWLRQWKDW LV FRQILIXUHG ZLWK WKHL!
NLQG DVIROORZV

SFDUBOHMF DMBTT NPOHPOSJHJO
NPOHP%FTDSJQUJPO

? 7T0.POHP5POOF%FTDSJQUJPO OFX
BUUSJCVUF/BNF /PSJHJO/

LIJOE 1PJOU

ZPVSTFMG

3SFDUBOHMF DMBTT NPOHP$PSOFS
NPOHP%FTDSJQUJPO

? 7T0.POHP5POOF%FTDSJQUJPO OFX
BUUSJCVUF/BNF /DPSOFS/
LJOE 1PJOU
ZPVSTFMG
$IWHUUHVHWWLQJWKHUHSRVLWRU\ ZLWK

703FQPTJUPSZ DVSSFOU SFTFU

DVDYHG UHFWD Q BJFiD UBRVHIMFWFRBOHFWLRQ ZLOO ORRN
OHVVDVIROORZV

\

O@JEO OCKFDU*E OFG C 0
0 WFSTJPOO /VNCFS-POH O 0
OPSJHJOO \

oYo

0z0

N
ODPSOFSO \

oYo
0z0

AN

N

2ZWKHU FRQILIJXUDWLRQ RSWLRQVIRUDWWULEXWH GH\

FCF&BBHFODUHV WKDW WKHUHIHUHQFHG LQVWDQF
WKH GHIDXOW LV OD]\

» %o



SHUVLVWLQJ 2EMHFWYV ZLWK 9R

fCF-BGHFODUHV WKDW UHIHUHQFHG LQVWDQFHV DU

IDPOWFSU/YKNW@RHWULHYLQJDQ REMHBWIZKRVH YI
LOVWHDG UHWXUQ WKHUHVXOWRIHYDOXDWLQJ Wk

JRUDWWULEXWHV ZK L F K7D UFHORHRPG © HEFO\ZLOR KYRHSBOWOMY RP O

EHUHWXUQHG LUV WOIBDRBSROWRHWFFOOMKKHIMERYH FRQI
XUDWLRQRSWLRQV UHPIOLER@DOLGUDWEREKRSWLRQ L
VSHFLI\WKHNLQGRIYDOXHV WKHFROOHFWLRQ FRQWL

70.POHP5P.BOZ%BURYL@GHWD QXPEHU RIH[WUD FRQIL.
WLRQV

fFLIJIOESPMMPACBHPFPOLHY WKHFODVV RIWKHFROOHFW
LQWKHDWWULEXWH

IDPOWFSU/VMEKIFPQNGWULHYLQJD FROOHFWLRQ ZK
OJMLWUHWXUQVDQHPSW\FROOHFWLRQ

&XVWRP /RDGLQIJDQG 6DYLQJRI SWWULEXWHYV

,WLVSRVVLEOHWR ZULWHVSHFLILFORJLFIRUWUDOQ\
ZKHQ ZULWWHQ WR WKH GDWDEDVH DV ZHOO DV ZKHQ
FDQEHXVHG HJ WREUHDNF\FOHVLQ WKHREMHFW .
FODUHH[WUD 9R\DJH URRWYV 7R GHE®NHHBRXMK"DXVW.
DFTTPIBHGY WR EH GHILQHG WKDW FRQWDLQV 6PDOOW
DWWULEXWHIURP WKHREMHFWDQG ZULWLQJLW WR W
RIWKHVHDFFHVVRUV FDQ E HSFR PG WHI\V RQUVEHL WQ M W W
YDOXH WK DVW RUGI@/KH GDW D EDYHIBEFFE WMRIU GHILQHV \
WUDQVIRUPDWHRQ RIDWHKEW R ZKDW LV SODFHG LQ WKF
EHFDXVH WKHDFFHVVRUV DUH XVHG E\ WKHREGIHFW 'RF
WKH RBEWRHFWR UH LW W R W K H B DWW B)I \WHKEHOREE I RHRFQN

EDVHG RQ WKH YDOXHV REWDLQHG IURP WKH GDWDEDV

'"HILQLQJDFFHVVRUV DO®RI S FRABW HFDWP $/G 1B WLV FRQW I
DONPVWR EH ZULWWHQ WR WKH GDWDEDVHDV LWV - WK!
86' &I/3 'KHQ ORDGLQJWKLVUHSUHVHQWDWLRQ L\
LQWR D &XUUHQF\REMHFW H J E\LQVWDQWLDWLQJD
DFKLHYHG DV IROORZV

"NPVOU DMBTT NPOHP$VSSFODZ
NPOHP%FTDSJQUJPO

? 7T0.POHP5POOF%FTDSJQUJPO OFX
BUUSJCVUF/BNF /DVSSFODZ/
BDDFTTPS ."1MVHHBCMF"DDFTTPS
SFBE < BNPVOU ] BNPVOU DVSSFODZ BCCSFWJBUJPO >
XSJUF < BNPVOU WBMVF ] BNPVOU DVSSFODZ $VSSFC(
GSPN"CCSFWJBUJPO WBMVF >
ZPVSTFMG

» %0 %0



wn T (QKDQFLQJG6WRUDJH

$OVR DSRVW ORDGDFWLRQFDQEHGHILQHGIRUDQD
REMHFW E\QRBTAWLEBAEWLRQ WR WKHDWWULEXWH GHVF!
WDLQHU GHVFULSWRU 7KLVDFWLRQLVDRQH SDUDPI
DIWHUWKHREMHFWKDV EHHQ ORDGHG LQWR PHPRU\ ZL
ZDV ORDGHG

/IDVWO\ DWWULEXWHY FDQ EHH[FOXGHG IURP VWRUD.
WXUQEZQPMHP5SBOTJIF O UQNWIBQ O DRVONKH DWW ULE X W
7KLV DOORZVWR SODFHFXW RII SRLQWV LQ WKHJUDS
LH ZKHQDQREMHFW FRQWDLQVD UHIHUHQFH WR GD!
LQWKHGDWDEDVH 7KLV PD\DOVREH XVHG WR EUHDN
JUDSK ,WKRZHYHUHQWDLOV WKDW ZKHQ UHWULHYLC
DWWULEXWHY WKDW FRQWD L @WK R \DHs BE/M N F\WAKZ VO D
SRVW ORDG DFWLRQ FDQ EH VSHFLILHG IRUWKHDWWU
GHVFULSWRU WRVHW WKHVHDWWULEXWHVY WR WKH FF

$I1HZ ZRUGV FRQFHUQLQJ WKH 2-"'

7TKHPRQJR 2EMHFW,G 2," LVD XQLTXHILHOG WKDW DFW
,WLVD E\WH %621 W\SH FRQVWUXFWHG XVLQJ

tD E\WHYDOXHUHSUHVHQWLQJVHFRQGYVY SDVVHG \
tD E\WHPDFKLQHLGHQWLILHU
D E\WHSURFHVV LG

D E\WHFRXQWHU VWDUWLQJZLWKDUDQGRP YDO

2EMHFWV ZKLFK DUHDGGHG LOQWR DPRQJR URRWFROOF
RD*% I \RXFUHDWHVXFKDQREMHFWDQG WKHQDVN LW
WPZBHWRE JHW WKH 2," 7KH L QVBAVMBMFN K N R U FIRE)QQVHD L Q V
-BSHF1IPTJUIJWWKODWFHRSUHVSRQGV WR WKHPRQJR 2EM

, WLV SRVVLEOHWRFUHDWHDQG XVH\RXURZQLPSOHP}
REMHFWV LQWR WKHPRQJRGDWDEDVH %XW WKLVLVQ
PD\QRORQJHUEHDEOHWR TXHU\WKHVHMWPEBHFWY E\ W
VLQFHPRQJRH[SHFWV D FHUWDLQ IRUPDW ,I\RXGR \R:
E\TXHU\LQJIRULWLQWKHPRQJRFRQVROH IRUH[DPS
SFTVMU &SSPS JOWBMJE POKKBQ \IFEX MFIODAHQRW EH DE
TXHU\WKLV REMHFW E\LG

EC 5SJQT GJOE \OQFSTPO @@JEO OCKFDU*E O o~
'SJ "VH &SSPS JOWBMJE PCKFDU JE MFOHUI

$QHWUDDGYDQWDJIJHRIWKH2,"LQWKHPRQJRIRUPDV
E\FUHDWLRQ GDWHDQG WLPHDQGDVDUHVXOW\RX KI
$QG7LPHUDWWULEXWHIRUIUHH VLQFHWKHUHLV D QRC
WKH ®JE

%0 S



SHUVLVWLQJ 2EMHFWYV ZLWK 9R

by FAXHU\LQJILQ 9R\DJH

9R\DJHDOORZVWR VHOHFWLYHO\UHWULHYH REMHFW
GDWDEDVH :KHQ XVLQJWKHLQ PHPRUV\OD\HU TXHUL
EORFNV KHQ XVLQIJWKHORQJR'"% EDFN HQG WKH OR(
LVXVHGWRSHUIRUP WKH VHDUFKHY 7R VSHFLI\WKHYV
-621 VWUXFWXUHY DQG ZKHQ XVLQJ9R\DJH WKHUH DU
FDQEHFRQVWUXFWHG ORQJR'% TXHULHV FDQEHZUL
GLFWLRQDULHY GHSHQGLQJRQWKHLUFRPSOH[LW\
ERWK ZD\VLQ ZKLFK TXHULHVFDQ EHFUHDWHG DQG ZI
DERXWKRZWRH[HFXWHWKHVHTXHULHV

%DVLF REMHFW UHWULHYDO XVLQJEORFNV RUORQJR4?

7TKHPRVW VWUDLJKWIRUZDUG ZD\WR TXHU\WKH GDWD
XVLQIJWKHLQ PHPRU\OD\HURUORQJR4XHULHV ZKHQ
HQG ,QWKLVGLVFXVVLRQZHZLOOIRFXVRQ WKH XVHR
EORFNVLVVWDQGDUG6PDOOWDON

ORQIJR4XHULHVLVQRWSDUWRI9R\DJHLWVHOIEXW SDU
9R\DJH XVHV WR WDONWRORQJR'% ORQJR7DON ZDV PD
SURYLGHVDOO WKHORZ OHYHO RSHUDWLRQV IRUDFF
WUDQVIRUPV ZLWKLQ FHUWDLQ UHVWULFWLRQV UHJX
WKDW FRPSO\WR WKHIRUP WKDW LV H[SHFWHG E\ WKH
4XHULHVLVDQHPEHGGHG 'RPDLQ 6SHFLILF/DQJXDJH W
8VLQIJORQJIJR4XHULHY DTXHU\ORRNVOLNHDOQRUPDO
ODQIJXDIJHLVPXFKPRUHUHVWULFWHG WKDQ SODLQ 6P

S8VLQIJORQJIJR4XHULHV WKHIROORZLQJRSHUDWRUV PD

5HIXODU FRPSDULVRQ RSHUDWRUYV
$1'RSHUDWRU
] 25 RSHUDWRU

OPU 127 RSHUDWRU
BU $FFHVVDQHPEHGGHG GRFXPHQW
XIFSF (IHEXWHD-DYDVFULSW TXHU\

JRUH[DPSOH DTXHU\WKDW VHOHFWV DOOHOHPHQWYV
+PIDV WKHIROORZLQJ

< FBDI ] FBDI OBNF [/+PIO/ >

$ VOLIKWO\PRUHFRPSOLFDWHG TXHU\LVWRILQG DO«
ZKRVH QDPHDRQYG WKH YIERANLIJHDWHU WKDQ

< FBDI] FBDI OBNF [/+PIO/ FBDI PSEFST >

I1RWHWKDW WKLV ZD\RITXHU\LQJRQO\ZRUNV IRU TXF
EXWQRWYDOXHVRIUHIHUHQFHVWR RWKHU REMHFW\

»” %0(



wn F 4XHU\LQJLQ 9R\DJH

\RXUTXHU\XVLQJLGY DVWUDGLWLRQDOO\GRQHLQL
WDONDERXWQH[W +RZHYHU WKHEHVW VROXWLRQLQ
UHYLVLW WKHREMHFWPRGHOWRDYRLGUHODWLRQVKI
NH\V

4XHULQJZLWK HOHPHQWV IURP DQRWKHU URRW GRFX

'LWK 1R 64/ GDWDEDVHY LWLVLPSRVVLEOH WR TXHU\
HTXLYDOHQWRID-2,1 VWDWHPHQW LQ 64/ <RXKDYH"
VFKHPD DV VXJJHVWHGDERYH RUZULWHDSSOLFDWL
WKH -2, 1 EHKDYLRU 7KHODWWHU RSWWRQBEFBDEKXEH GRC
PHVVDJHWRDQREMHFWDOUHDG\UHWXUQHG E\D SUH
LGWRPDWFKDQRWKHU REMHFW $Q HDOPVRDRHZKHUH Z
UHIHUHQ SH 6RPMIUWY IROORZV

< FBDI'] FBDI BU /DPMPS @@JE/ SFG$PM WPZBHF*E >

8VLQJWBWKRHVVDIJHWR DFFHVV HPEHGGHG GRFXPHQW\

6LQFHORQJR" % VWRUHV GRFXPHQWV RIDQ\FRPSOHI[L
GRFXPHQW LV FRPSRVHGRIVHYHUDO HPEHGGHG GRFX|

\

OPSJHJOO \ -
oYo
0z0

AN
ODPSOFSO \

0YoO
0z0

N

AN

,QWKLVFDVH WRVHDUFKIRUREMHFWY E\RQHRIWKH I
WKH PHWBYDD®G WKH ILHOG QHFBUW/DWREH XVHG )RU H[DI
VHOHFWDOO WKHUHFWDQJOHYV ZKRVHRULJLQ[YDOXF
IROORZV

< FBDI] FBDI BU /PSJHJO Y/ >

8VLQJ WKHSPFHVVDJH WR SHUIRUP -DYDVFULSW FRPSD

7TRSHUIRUP TXHULHV ZKLFK DUHRXWVLGH WKH FDSDE
HYHQ WKHORQJR"% TXHU\ODQJXDJH ORQJR'% SURYLGH
GLUHFWO\LQ -DYDVHESFIHXDLE WKHY LV DOVR SRVVLE
4XHULHV E\VHQGEE8R B WAKIHI H

, QWKHIROORZLQJH[DPSOHZHUHSHDW WKH SUHYLRX
H[SUHVVLRQ

» %0 EE



SHUVLVWLQJ 2EMHFWYV ZLWK 9R

< FBDI ] FBDI XIFSF /UIJT PSJHJO Y />

ORUHFRPSOHWHGRFXPHQWDWERR DQRRMUVWWR'KIH XVH RI
ZKHUH GRFXPHQWDWLRQ

8VLQJ -621 TXHULHV

"KHQORQJR4XHULHV LY QRW SRZHUIXO HQRXJK WR HI[S
XVHD-621 TXHU\LQVWHDG -621 TXHULHVDUHWKHOR
UHSUHVHQWDWLRQ DQGFDQEHFUHDWHG VWUDLJKW I
D-621 VWUXFWXUHLVPDSSHGWRDGLFWLRQDU\ZLWK ¢
DVWULQIJDQG WKHYDOXHFDQEHD SULPLWLYHYDOXH
VWUXFWXUH L H DQRWKHUGLFWLRQDU\ 7R FUHDW
FUHDWHD GLFWLRQDU\WKDW VDWLVILHY WKHVHUHTX

IRWHKHXVHRI-621 TXHULHV LV VWULFWO\IRU ZKHQ
EDFN HQG 2WKHU EDFN HQGV HJ WKHLQ PHPRU\
VXSSRUWIRUWKH XVHRI-621 TXHULHV

JRUH[DPSOH WKHILUVWH[DPSOHRIWKH XVHRIORQJI
GLFWLRQDU\DVIROORZV

\ /JOBNF/ /[+P10/ " BT%JDUJPOBSZ
'LFWLRQDU\SDLUVDUHFRPSRVHG ZLWK $1'VHPDQW L]
KDY l+®@JDV QDPH $1' PKEWSOOXH LV JUHDWHU WKDQ FLC
WHQ OLNH WKLV

\

/IOBNF/ /+P10O/

IPSEFST/ \' / HU/ "NBT%JDUJPOBSZ
"BT%JDUJPOBSZ

TRFRQVWUXFW WKH pJUHDWHU WKDQU VWDWHPHQW I
FUHDWHG WKDW XV HWUWKHWORHQARF RU WR H[SUHVV WK
UHODWLRQ )RUWKHOLVWRIDYDLODBO®QIRHAUJ\ VHOH
4XHU\6HOHFWRUV GRFXPHQWDWLRQ

4XHU\LQJIRUDQREMHFW E\ 2"

,JARX NQRZWKH2EMHFW,GIRUD GRFXPHQW \RXFDQ FL
WKLV YDOXHDQG TXHU\VIRU LW

\/@JE/ 0*% WBMVF S $%% # & " " NBT%JDUJPO

I1RWHWKDW ERWK RIWKHIROORZLQJDUHHTXLYDOHQW

0*% WBMVF OEFDO
0*% WBMVF S $%% # & " " OIFYO

»Sf



wn F 4XHU\LQJLQ 9R\DJH

IRWHI\RXKDYHDQLQVWDQFHZKLFKLVLQDURRW FI
DVN LW WRZBWMKYE XVHWKDW 2EMHFW,G LQ\RXU TXHU

8VLQIJ GRW QRWDWLRQ WRDFFHVV HPEHGGHG GRFXPF

7TRDFFHVVYDOXHV HPEHGGHGLQ GRFXPHQWV ZLWK -6
LVXVHG )RUH[DPSOH WKHTXHU\UHSUHVHQWLQJUHF
DVWKWDRDOXHVY FDQEHH[SUHVVHG WKLV ZD\

\
/IPSJHJO Y/ \/ FR/ "NBT%JDUJPOBSZ
"BT%JDUJPOBSZ

([SUHVVLQJ 25 FRQGLWLRQV LQ WKH TXHU\

TRH[SUHVVDQ 25 FRQGLWLRQ D/GLIDNIAR RKRN HAKBRDEKN W
DUHWKHH[SUHVVLRQ RIWKHFRQGLWLRQLVQHHGHG
KRZWRVHOHFW DOO REWMH®W M & KROWH PIRRJHH WK D Q WH
25 REMHFWYV ZKRVHRQDRB KDPRWQ RUOHVV RUGHUYV

\'/ PS/
\
\
/OBNF/ [+P10O/ )
IPSEFST/ \' / HU/ NBT%JDUJPOBSZ
NBT®%JDUJPOBSZ
\
/OBNF/ \'/ OF/ /+PI1O/»" BT%JDUJPOBSZ
/IPSEFST/ \'/ MUF/ NBT®%JDUJPOBSZ
"NBT%JDUJPOBSZ

N

~NBT%JDUJPOBSZ

*RLQJEH\RQG ORQJR4XHULHV IHDWXUHYV

8VLQJ-621 TXHULHVDOORZV WR XVHIHDWXUHY WKDW
4XHULHYVY IRUH[DPSOH WKH XVHRIUHJXODUH[SUHVVL
VHDUFKHV IRU DO O GRAXWE BNV \NMBIRKABWWD UWYV ZL WK
OHWAWHU

\
/IGVMMOBNF MBTU/BNF/ \
/| SFHFYQ/ /?% [
[ PQUJPOT/ 13/
"NBT%JDUJPOBSZ
~NBT%JDUJPOBSZ



SHUVLVWLQJ 2EMHFWYV ZLWK 9R

7TKHRSWRR® UHJXODU H[SUHVVLRQ PHDQV FDVH LQVH
DUHGHVFULEHG LQ WKH GRHXPAHRSHUDVRRIUR | WKH

7KLVH[DPSOHRQO\EULHIO\LOOXVWUDWHY WKH SRZH
GLIIHUHQW TXHULHV FDQ EHFRQVWUXFWHG DQG WKH
XVDIJHV LURQIVRKH RSHUDWRU GRFXPHQWDWLRQ

([HFXWLQJ D TXHU\

9R\ADJHKDVDJURXSRIPHWKRGV WR SHUIRUP VHDUFK'F
WKHVHPHWKRGV ZH ZLOO XVHWKH VWRUHG 3RLQW H[DF
I1RWHWKDWDOO TXHULHV LQ WKLV VHFWLRQFDQEH ZL
DV -621 TXHULHV XQOHVV R RWKHUZLVHVSHFLILHG

%DVLF REMHFW UHWULHYDO
7TKHIROORZLQJPHWKRGY SURYLGH EDVLF REMHFW UHW

tTFMFDBHWWMILHYHY DOO GRFXPHQWV LQ WKH FRUUH
FROOHFWLRQ )R UG DIFMEDOOMNHWXUQ DOO 3RLQW

FTFMFDUDMWULHYHV RQHGRFXPHQW PDWFKLQJ WKH T
EFUFPBHWKRG DQG WDNHV DV DUJXPHQWD TXHU\ V¢
ORQIJR4XHU\VRUD-621 4XHUAPIJRU AHFWVPFIDOHOOF < FBI
] FBDI Y RUDOWHU@DWUW THOGIFDUOOF \ /Y/ n
BT%JDUJPOBSZ

FTFMFDUB*OWULHYHV DOO WKHGRFXPHQWY PDWFKL
PDSV WRNDFPHWKRG DQG WDNHV DV DUJXPHQW D TXH}
OLNHDERYH

/[LPLWLQJ REMHFW UHWULHYDODQG VRUWLQJ

7KHPHWKRGVY WKDW TXHU\WKH G GDWDEDVH ORRN VLPL
&ROOHFWLRQ KLHUDUFK\ +RZHYHU XQOLNHUHJXODU
IXOO\RQ PHPRU\ RIWHQ 9R\DJHFROOHFWLRQ TXHULH
RUGHU WR RSWLPL]J]HPHPRU\FRQVXPSWLRQDQG RUDF
WKHUH FDQ EHOLWHUDOO\PLOOLRQV RIGRFXPHQWYV L
PHPRU\OLPLWRI3KDUR DQGDOVRWKHGDWDEDVH VFE
SHUIRUPDQFH WKDQ WKHHTXLYDOHQW FRGHLQ 3KDUR

TKHILUVWUHILQHPHQW WR WKH TXHULHV FRQVLVW LC
WKDWDUHUHWXUQHG 2I WKHFROOHFWLRQRIDOO WK
LVUHWXUQHG WKDW VWDUWY DW WKHLQGH[WKDW LV JlL
WRRQO\UHWULHYHWKHILUVW 1PDWFKHV WR D TXHU\
VPDOOHUEORFNVWRDYRLGRXWRIPHPRU\LVVXHVLQ

x



&UHDWLQJDQG UHPRYLQJLQGH[HV

fTFMFDU.BOZ5SMWNJIWHYHY D FROOHFWLRQ RIREMHFV
WKDW PDWFK WKHTXHU\ XSWRWKHJLYRQGLPLW
TFMFDU.BOZ < FBDI ] FBDI Y > MIJNJU

fTFMFDU.BOZ MINSBWGGH¥HVY D FROOHFWLRQ RIRE
WKHGDWDEDVH WKDW PDWFK WKH TXHU\ 7KHILUYV
DWW&B SRWLWLRQ SOXVRQHRIWKHUHVXOWY RI W
MINREMHFWY ZLOOEH UHWXUQHG )RUH[DPSOH L
PDWFKHG SRLQWV WKHODVW SRLQWV ZLOO EH
1PJOU TFMFDU.BOZ < FBDI ] FBDI Y > MJNJU
DOWINDUIJXPHQW JUHDWHU WKDQ ZLOO GRIRU WK

7TKHVHFRQG FXVWRPL]DWLRQ WKDW FDQ EH SHUIRUPH(
WKLYV WRBEFESEBRBRYLGHV FRQVWBTDFOREBRBEBIFQBRIOH
VRUW RUGHU

$tTFMFDU"MMBA®WAHYHY DOO GRFXPHQWY VRUWHG

LQWKHDUJXPHQW ZKLFKQHHGV WREHBPJBR1 TXH!L
TEMFDU"MM4PSU#Z \ Y 700SEFS BTDRIOHEJOHA B"
WXUQV WKH SRLQWV LQDVFHQGLQJ[RUGHU

fTFMFDU.BOZ FROUAHYHVY DOO WKH GRFXPHQWYV PD
DQRGVRUWV WKHP )RUH[DPSOH WRLWHWKQGQGMWKH S
VFHQGRQGHRIOU TFMFDU.BOZ \ /Y/ NBT%JIDU.
TPSU#Z \ Z 700SEFS EFTDFOEJOH » BT%JDUJPO

FTFMFDU.BOZ TPSU#Z MIUNRIWLBEEBTRU VSHFLI\LQJDUC
RITVHW WR WKHDERYH TXHU\

.o T &UHDWLQJDQG UHPRYLQJLQGH[HV

7TKHUHDUHD QXPEHURI XVHIXO IHDWXUHV LQORQJR'%
9R\DJH EXW VWLOO FDQ EH SHUIRUPHG IURP ZLWKLQ 3K]|
EHLQJWKHPDQDJHPHQWRILQGH[HYV

&UHDWLQJLQGH[HV E\ XVLQJ263URFHVV

,WLVQRW\HW SRVVLEOHWRFUHDWHDQG UHPRYHLQC
QRQHWKHOHVV EH GRQH E\XVLQJ263URFHVV

JRUH[DPSOH DVVXPHWKHUHNZVRGE\DFROVHENRRG Q
5SJQTKH WULSV KDYHDQ HPEHGGHG FROOHFWLRQ ZLW
KDYHDQ DWWUEEXWISJQDRAGROORZLQJFUHDWHV DQ L
EFTDSJQUJPO

041SPDFTT DPNNBOE
/ \QBUI5S5P.POHP%#”~ .POHP%# CJO NPOHP FWBM /
/OEC HFU4JCMJOH%# /[INZ%#// 5SJQT /
/IDSFBUF*OEFY \//SFDFJQUT EFTDSJQUJPO// " 0O/

.St



SHUVLVWLQJ 2EMHFWYV ZLWK 9R

5HPRYLQJDOOLQGH[HVRQWKH 7ULSVY FROOHFWLRQ FL

041SPDFTT DPNNBOE
/ \QBUI5S5P.POHP%#”~ .POHP%# CJO NPOHP FWBM /
/OEC HFU4JCMJIOH%# /INZ%#// 5SJQT ESPQ*OEFYFT 0/

9HULI\LQJ WKH XVHRIDQLQGH]

7RHQVXUH WKDWD  TXHU\LQGMERXWMBPQEKKXVEGH |
LQWKHPRQJRFRQVROH )RUH[DPSHMH DL$Z@IEO® W K H
DERYH UXQD TXHWWOWBIZEYEH WKDWRQO\D VXEVHW
PHQWVY ZHUH VFDQQHG

EC 5SJQT GJOE \OSFDFJQUT EFTDSJQUJPOO 0BO® FYQMBJC
\

ODVSTPSO O#USFF$VSTPS SFDFJQUT SFDFIJQU%FTDSJQUJI

0JT.VMUJ,FZ0O USVF

000

OOTDBOOFEOCKFDUTO

OOTDBOOFEO

OOTDBOOFEOCKFDUT"MM1MBOTO

OOTDBOOFE"MM1MBOTO

< >
A -

$IWHU UHPRYLQJWKHLQGH[ DOOGRFXPHQWV DUHVF
DUH

EC 5SJQT GJOE \OSFDFJQUT EFTDSJQUJPOO 0BO® FYQMBJC
\

ODVSTPSO O0#BTJD$VSTPSO
0JT.VMUJ,FZ0O GBMTF
000

OOTDBOOFEOCKFDUTO
OOTDBOOFEO
OOTDBOOFEOCKFDUT"MM1MBOTO
OOTDBOOFE"MM1IMBOTO

< >
N

wn W& RQFOXVLRQ

,Q WKLV FKDSWHU ZH SUHVHQWHG 9R\DJH D SHUVLVWH(
LVWKHSUHVHQFHRIDEDVLFREMHFW GRFXPHQW PDS
ORQJR'% GDWDEDVH :HKDYHVKRZQ KRZWRVWRUHREM
IURPWKHGDWDEDVH DQG KRZWRRSWLPLVH WKHVWRL

.St



. % &RQFOXVLRQ

E\DGLVFXVVLRQRITXHU\LQJWKHGDWDEDVH VKRZL(
TXHULHVFDQ EHFRQVWUXFWHGDQG GHWDLOLQJKRZ
FKDSWHUE\SUHVHQWLQJKRZZHFDQFRQVWUXFW LQ ¢
HYHQ WKRXJK9R\DJH GRHV QRW SURYLGH GLUHFW VXS

o
>






]

3bUW -9

SUHVHQWDWLRQ
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OXVWDFKH 7THPSODWHYV I

6W«SKDQH ' 'XFDVVHDQG 1RUEHUW +DUWO ZLWK

OXVWDFKHLVDIUDPHZRUN DJQRVWLF ORJLF IUHH WH
VLIHV VHSDUDWLQJORJLFIURP SUHVHQWDWLRQ LWLV
ORJLFLQ WKLVWHPSODWHODQJXDJHp ,WLVVXSSRU!
JXDJHV DV VKRRQ DN\WTUBDIF HIKHMEAQ® VIQWD[ GRFXPF
WLRQLV DYDLODEGH RQWOILUWBDDMWHJIUIVC JP NVTUBDIF -

OXVWDFKHLVVLPSOHDQG YHUVDWLOH LWV VIQWDJ[LV\
XVH FDVHV $OWKRXJK LW ZDV GHVLIQHG WR EH D WHPS
LWLV XVHIXOLQGLIITHUHQW DUHDYV

I1RUEHUW +DUWO GHYHORSHG DOXVWDFKH SDFNDJH IF
LOQWURGXFWLRQ WR WKLV SDFNDJHDQGDPLQL WXWRU
7KLV WH[WLVEDVHGRQWKHRULIJLQDO EORJHQWULHYV ~
WRRIITHUD ODUJHU FRYHULQJRIWKHOXVWDFKH IHDW X

THWWLQJ VWDUWHG

TRLQVWDOO OXVWDFKH H[HFXWHWKHIROORZLQJHI[SL

(PGFS JU
TNBMMUBMLIVC6TFS //PSCFSU)BSUM/ QSPKFDU /.VTUBDI
DPOGJHVSBUJPO
MPBE4UBCMF

$ OXVWDFKHH[SUHVVLRQ WDNHVWZRDUJXPHQWV DV L
DFRQWH[WREMHFW ZKLFKLVDOLVWRIELQGLQJV 7
OXVWDFKHMDUJRQ

&RQVLGHUDVLPSOHOXVWDFKHWHPSODWH WDNHQ O
WLRQ



OXVWDFKH 7HPSODWHV IRU 3KD!

UFNQMBUF4USJOH [YEMMP \\ OBNF 2~
PV IBWF KVTU XPO \\WWBMVFA"
WJjo@bBnn

8FMM MWUBYFE@WBMVFA" BGUFS UBYFT
WJOo@DB~™™/

7TKHH[SUNAWVYERQLPAIRM FDULDEOH LQVLGMD WHPSOD\
OBNFUMSUHVHQWYV @/KMKBDQ WDKBEOWHPSODWH LV HYDOX
FRQWH[W YDULDEOHVDUHUHSODFHG E\WKHLU YDOX!
FROWH[WIRUWKHWHPSODWHDERYHLV WKHIROORZLQ

DPOUFYU \

/OBNF/ /$1SJ3T/

IWBMVEF/

I UBYFE@WBMVEF/

/1JO@DB/ USVF " BT%JDUJPOBSZ

*LYHQ D FRQWH[WREMHFW ZLWK VRPHELQGLQJV ZHFC
GLIITHUHQW ZD\V
.WVTUBDIFS5FNQMBUF PO UFNQMBUF4USJOH WBMVF DPOUF)

UFNQMBUF4USJOH BT.VTUBDIF5FNQMBUF WBMVF DPOUFYU

JRUWKHDERYHH[DPSOH ZHJHW WKHIROORZLQJRXWS

[YEMMP $1SJT
PV IBWF KVTU XPO

8FMM BGUFS UBYFT
/

$VFROQOWH[WREMHFW ZH FDQ XVH'LFWLRQDULHV DQG ?
KDYHD NH\WKDW LV XVHGLQWKHWHPSODWHDQG 2EN
VDPHQDPH ,QWKLV  FKDSWHU ZH XVH'LFWLRQDULHYV IF

ZDJV DV 9DULDEOHYV

7DIJVFDQEHRIGLIITHUHQW W\SHV 7K ULUDNMBEEQG VLP!
SODLQLWV ZRUNLQJ ZL2\VWEHKAEMDH[D@ BEBD VILF WHPSODW
WRILQBHEKMHLQ WKH FXUUHQW FROMWRHWWKWEREBUH QW(
FROQWH[WV DUHORRNHG XSUHFXUVLYHO\ ,BWKHWRS
NHV\LVVWLOO QRW IRXQG QRWKLQJZLOOEHUHQGHULEL
LQJH[DBEBPWHQRW GHILQHG WKHUHIRUH QRWKLQJLV S
LOQFOXGHGEHORZDIWHU WKH

/ \\OBNF~A
WBHFAA
WDPNQBOZA"/ BT.VTUBDIF5FNQMBUF WBMVF

< f



...t BHFWLRQV

\

JOBNF/  /$1SJT/
IDPNQBOZ/ [/ C (JU)VC C /
N BT%JDUJPOBSZ

[ $1SIT
MU C HU (JU)vC MU C HU

7TKHODVWOLQHDERYHVKRZV WKDWDOO YDULDEOHV DU
DELQGLQJIRU WKDW Y DARKIIDIEDDAHMAROQIWD Z IOVMEH FRQ Y
TRUHWXUQ XQHVFDSHG +70/ WKHWULSOH PXVWDFK!
\WOBNF"OVR WKHFRDQEHWNHG WR XQHVFDSH D YDUI
\\ OBNF7XKLVFDQEHXVHIXOZKHQ FKDQJLQJGHOLPLW
ODWHU LQ WKLV FKDSWHU 7KHWHPSODWHEHORZ VKR
DPNQBWOWHVFDSHG LQ WKHRXWSXW LQFOXGHG EHORZD

/ \\OBNFA”A
WBHFAA
\\ DPNQBOZA"A
\WDPNQBOZAA
\WDPNQBOZ**A/ BT.WVTUBDIF5FNQMBUF WBMVF
\
IBHF/
JOBNF/ /$1SJT/ -
/IDPNQBOZ/ [/ C (JU)VC C /
ANBT%JDUJPOBSZ

[ $1SJIT

Cc (Ju)vc cC
MU C HU (JU)VC MU C HU
C (JUu)vC cC /

... BHFWLRQV

6HFWLRQVUHQGHU EORFNVRIWH[WDQXPEHURIWLP}
WKHFRQWH[W $VHFWLRQLV GHOLPLWHGE\D KDVK VI
\W OVNCHESNLQV D VHFVOXPEHBW WD KDMH @K NCHS6G V

Lw

‘KHQ D YDULDEOHLY QRW SUHVHQW LQ WKH FRQWH[W W
RXWSXW

] UFNQMBUF4USJOH DPOUFYU ]
UFNQMBUF4USJOH [41PXO
\\ OVNCFES~»
41PX0O UPP
\\ OVNCFS~"/



OXVWDFKH 7HPSODWHV IRU 3KD!

DPOUFYU \ /IGPP/ I[USVF/ " BT%JDUJPOBSZ
.WTUBDIFS5FNQMBUF PO UFNQMBUF4USJOH WBMVF DPOUF)

[41PXO
/

"KHQ WKH YDULDEOHLVVHW WKHRXWSXWGHSHQGV R
DQGWKHUHDUHWKUHHGLVWLQFW FDVHV DV ZH GLVF X

'LWKWKHYDULDEOH YDOXHEHLQJD VLPSOH REMHFW

)RUYDOXHV WKDW DUH QRW FROOHFWLRQV QRU EOREN
)RUH[DPSOHOEMNGCREERX QS \BARLFK FDXVHR X\CKHP P/
WH[W WR EH VKRZQ 7KH VD FHANLINEKRSEHW B DIQ® W K H
YDOXH H J

] UFNQMBUF4USJOH DPOUFYU ]

UFNQMBUF4USJOH [41PXO

\\ OVNCFsS~"»

41PX0O UPP

\\ OVNCFSA~n/

DPOUFYU \ /JOVNCFS/ USVF *" BT%JDUJPOBSZ
.VTUBDIF5FNQMBUF PO UFNQMBUF4USJOH WBMVF DPOUF)

[41PXO

41PX0O UPP
/

7TKHUHLVRQHH[FHSWLRQ WR WKLV UXOGBMEKKE WKH Y
VHFWLRQLVQRWSUHVHQWLQ WKH RXWSXW

] UFNQMBUF4USJOH DPOUFYU ]

UFNQMBUF4USJOH /41PXO

\\ OVNCFsS~"»

41PXO UPP

\\ OVNCFSA~n/

DPOUFYU \ /JOVNCFS/ GBMTF " BT%JDUJPOBSZ
.WVTUBDIF5FNQMBUF PO UFNQMBUF4USJOH WBMVF DPOUF)

[41PXO
/

'LWK WKHYDULDEOH YDOXHEHLQJD FROOHFWLRQ

‘HFDQ XVHFROOHFWLRQVWRFUHDWHORRSFRQVWU X
NH\LV SUHVHQW LQ WKHFRQWH[WDQGLWKDVDFROOI
VHFWLRQLY SUHVHQWDV PDQ\WLPHV DV WKHUHDUHL
PLQGWKDWG6WULQJVDUHFROOHFWLRQV RIFKDUDFWH



...t BHFWLRQV

] UFNQMBUF4USJOH DPOUFYU ]

UFNQMBUF4USJOH [41PXO

W MJTUAA

41PX0O UPP

\\ MJTUAN/

DPOUFYU \ /IMJTU/ NBT%JDUJPOBSZ
.WVTUBDIF5FNQMBUF PO UFNQMBUF4USJOH WBMVF DPOUF)

/41P X0
41PX0O UPP
41PX0O UPP

41PX0O UPP
/

IRWKRQVHTXHQWO\ LIWKHFROOHFWLRQLVHPSW\ F
WKHRXWSXWLVY SUHVHQW WLPHV L H LWLVDEVHQ!

‘KHQ SURFHVVLQJFROOHFWLRQV OXVWDFKHLWHUDMW
HPHQW RI WKHFROOHFWLRQ WKHFRQWH[W RIWKH VHE
7KLVDOORZVDVHFWLRQ WR XVH YDULDEOHV WKDW DU
WKHFROOHFWLRQ )RU H[DPGIBHQEH QR IVAHD &/HIR QW DL
WLRXREHQYGLQJIV 7 KOHIVMMEWILGRQDWHG IRQKPEKWRI WK
ELQGLQJV

] UFNQMBUF4USJOH DPOUFYU ]
UFNQMBUF4USJOH /" \\ MBCFM " MJTU PG OVNCFST
\\ MJTU 27
IVNCFS \\ OVNCFS ~7
\\W MJTU ~~/
DPOUFYU \
IMBCFM/ IGJOF/
IMJITU/ \
\ /OVNCFS/ "BT%JDUJPOBSZ
\ /OVNCFS/ "BT%JDUJPOBSZ
N
NBT%JDUJPOBSZ
.WVTUBDIF5FNQMBUF PO UFNQMBUF4USJOH WBMVF DPOUF)

/" GJOF MJTU PG OVNCFST
IVNCFS

IVNCFS
/

pof



OXVWDFKH 7HPSODWHV IRU 3KD!

'LWKVXFKEHKDYLRUZHFDQHDVLO\JHQHUDWHPHQXYV
SOH

/' VM
\W FOUSJFTA" MJ DMBTT ONFOV&OUSZ\\ BDUJWFA"A?
BDUJWF\\ BDUJWF~"0 \\MBCFM"" MJ

\W FOUSJFT""

VM / BT.VTUBDIF5FNQMBUF

WBMVFEF \ /JFOUSJFT/ \
\ IMBCFM/ /GJSTU/ " BT%JDUJPOBSZ
\ /MBCFM/ /ITFDPOE/ [/BDUJWEF/ USVF " BT%JDUJPOB
\ /MBCFM/ /UIJSE/ " BT%JDUJPOBSZ " " BT%JDUJPOBSZ

/' VM
MJ DMBTT ONFOV&OUSZ0O GJSTU MJ
MJ DMBTT ONFOV&OUSZ BDUJWFO TFDPOE MJ
MJ DMBTT ONFOV&OUSZO0O UIJSE MJ

VM /

/\\ DPPM#PPLTA""
C WOBNF~* C
\\ DPPM#PPLT~"/ BT.VTUBDIF5FNQMBUF
WBMVF \/DPPM#PPLT/ \
. \ /JOBNF/ /11BSP #Z &YBNQMF/ » BT%JDUJPOBSZ -
\ JOBNF/ /I%FFQ *OUP 1IBSP/ »" BT%JDUJPOBSZ
\ JOBNF/ /'VO 8J1 1IBSP/ ~ BT%JDUJPOBSZ »
"BT%JDUJPOBSZ

C 1IBSP #Z &YBNQMF C

C %FFQ *OUP 1IBSP C

C 'vVO 8JI 1I1BSP C

'LWK WKHYDULDEOH YDOXHEHLQJD EORFN

‘HFDQ XVH3KDUR EORFNVLQFRQWH[WREMHFWV DV Z}
WLPHWKHWHPSODWHLVILOOHGRXW )RUH[DPSOH

/51F BMQIBCFU \\ BMQIBCFU ~*/ BT.VTUBDIF5FNQMBUF
WBMVF \ /BMQIBCFU/ < $IBSBDUFS BMQIBCFU > ~ BT%JD

51F BMQIBCFU BCDEFGHIJKLMNOPQRSTUVWXYZ]

1RZWKHUHLVDQRWKHULQWHUHVWLQJZD\RIXVLQJEC
DFFHVVWR WKHYDOXHRIDVHFWLRQDQG SHUIRUP VRP

W<t



,... ¥ 3DUWLDO WHPSODWHYV

7KLVH[DPSOH VKRZV WKDW ZHFDQ DFFHVV WKH YDOXH F
HISHFWLQJRQHDUJXPHQW WKHYDOXHRIWKLY DUJX
VXEVLWXWHG YDULDEOHYV

/NN XSBQQFE~™ \WOBNFA* JT BXFTPNF \\ XSBQQFE™"/ BT.VTUBI
WBMVFEF \
/OBNF/ /8IMMZ/
IXSBQQFE/ < SFOEFS ]/ C/ SFOEFS WBMVF / C /[ > *
BT%JDUJPOBSZ

/ C 8IJMMZ JT BXFTPNF C /

-QYHUWHG 6HFWLRQV

$ ODVW XVHRIVHFWLRQVLVLQYHUWHG VHFWLRQV 7K
HQGV ZLWK D VOD VX ?MU EMRDVEDNY HUWHG VHFWLRQ
W MIJTWHOGV LW KLOHVHFWLRQVDUHXVHG WRUHQGF
EDVHG RQWKH YDOXHRIWKHNH\ LQYHUWHG VHFWLR
RQ WIQH WDWKH RI WKH NH\ 7KDW LV WKH\ZLOO EH UHQ
H[LVW LVIDOVH RULVDQHPSW\FROOHFWLRQ

/IMIJTUW? MJTU A JT \\ MJTUAMEJTQMBZFE/ BT.VTUBDIF5FNQ
WBMVFEF \ /IMJTU/ GBMTF " BT%JDUJPOBSZ

/IMJTU JT EJTQMBZFE/

IMITUW? MJTU A~ JT \\ MJTUAMEJTQMBZFE/ BT.VTUBDIF5FNQ
WBMVFEF \ /IMJTU/ \ """ BT%JDUJPOBSZ

/IMJTU JT EJTQMBZFE/

/IMIJTUW? MJTU A JT \\ MJTUAMEJTQMBZFE/ BT.VTUBDIF5FNQ
WBMVF \ /IMJTU/ \' ~""BT%JDUJPOBSZ

IMIJTUEJTQMBZFE/

,er BDUWLDO WHPSODWHYV

OXVWDFKHWHPSODWHY KDYHD QRWLRQ RIVXE WHPS(
SDUWLDO WHPSODWHV DUH XVHIXOIRUUHXVLQJDQGTF
VLPSOHURQHYV 3DUWLDOV EHJLQ ZLWK\DTHSMDWHU WK

7KHIROORZLQJH[DPSOH VKRZV WKDW WKH SDUWLDO L
ZKLFKLVWKHQH[SDQGHG

] UFNQMBUF ]
UFNQMBUF /51JT JT B UFTU GPS \\ QBSUJBM ~* [/ BT.VTUB
UFNQMBUF



OXVWDFKH 7HPSODWHV IRU 3KD!

WBMVF \ /OBNF/ /IQBSUJBM UFNQMBUF/ " BT%JDUJPOBS:
QBSUJBMT \ /QBSUJBM/ /IN\N\OBNFA"" SFOEFSJOH/ " BT%JD!

/51JT JT B UFTU GPS QBSUJBM UFNQMBUF SFOEFSJOH /

7TKHIROORZLQJH[DPSOH VKRZVY WKDW SDUWLDOV ZRUN

] UFNQMBUF ]
UFNQMBUF .VTUBDIF5FNQMBUF PO /8F DBO IBWF B MJTU
QBSUJBM A7 > \\ MJTUAA
UFNQMBUF
WBMVF \ /MJTU/ \
\ /JOBNF/ /GJSTU """/ ~ BT%JDUJPOBSZ
\ JOBNF/ [/MBTU ###/ ~ BT%JDUJPOBSZ A~ A BT%JDUJPOB
QBSUJBMT
%JDUJPOBSZ OFX
BU /QBSUJBM/ QVU .VTUBDIF5FNQMBUF PO /JODMVE
JUEN/
ZPVSTFMG

/8F DBO IBWF B MJTU < JODMVEJOH GJSTU """ JUFN > < JOI
JUFEN > /

7TKHYDOXHV RIGLFWLRQDU\XVHG DV WHPSODWHDUH"
SODWHV +RZHYHU ZKHQ VWULQJVDUHXVHGLQVWHDG
DUHWUDQVSDUHQWO\ FRQYHUWH® DWDBWKH FDVE PRV

EHORZ

] UFNQMBUF ]
UFNQMBUF /| /BNFT
\\ OBNFT 7~

\\ VTFS A7
\\ OBNFT "/ BT.WTUBDIF5FNQMBUF
UFNQMBUF

WBMVF \

/OBNFT/ \
\ /JOBNF/ /I6TFSOBNF/ " BT%JDUJPOBSZ ~ " BT%JDUJP

QBSUJBMT \/VTFS/ /| TUSPOH \\OBNFA* TUSPOH /" BT%JI

/1 IBNFT |

TUSPOH 6TFSOBNF TUSPOH

0
» < %o



,... = OLVFHOODQHRXYV

"OLVFHOODQHRXYV

&KDQJIJLQJ6HW '"HOLPLWHUYV

"KHQ\RX ZDQW WR XVH OXVWDFKHWR JHQHUDWH /D7H:
/ID7H:; PD\ QHHG WRDFR® WIOLFEK FRQIOLFWYV ZLWK WKH 0>
GHOLPLWHUV 7RDYRLG VXFKFRQIOLFWY WKH GHOLPL
FKDUDFWHUV VHSDUDWHG B\ D VSDFGH ) RUBHIBP S O H
DVQHZ GHOLPLWHUYV 7RUHSODFHWKHGHIDXOW VHSI
SUHYLRXVO\GHILQMG RQHV

/\\ OVNCFS ~»

\\ AWAY
OVNCEFS
\\ AN

\\ OVNCFS "/ BT.VTUBDIF5FNQMBUF
WBMVF \ /JOVNCFS/ NBT%JDUJPOBSZ

+RZDERXW-621"

-621LVUHDOO\HDV\WRDSSO\WR WKHWHPSODWHYV R(
&KDSWHU 1HR-621 $IWHU WKDW LWLV MXVWDVVLPSO

/* DBO VTF \WOBNFA" FBTJMZ XJUI \A\GPSNBU~™"/ BT.VTUBDIF5I
WBMVF /FP+40/3FBEFS GSPN4USJOH /\ OOBNFO O0.VTUBEL
0+40/0 ~/

/* DBO VTF .VTUBDIF FBTIJMZ XJUI +40//

%HPSODWHY PDGH HDV\

OXVWDFKHFDQ PDNHWHPSODWHGHSHQGHQW WDVNV "
UHSODFHPHQW XS WR QHVWHG VWUXFWXUHV WR FUHD)
IRUJHQHUDWLQJ62$3 WHPSODWHY 7KHVWUHQJWK R
DQG WKHFRPELQDWLRQRIFRQWH[W REMHFWY 6R WK
FDQEHGRQHZLWK LW +DSS\WHPSODWLQJ






&+$37(5

&DVFDGLQJ6W\OH 6KF
5HQRLUG\

*DEULHO &RWHOOL ZLWK 'DPLHQ &I

5HQRLU67LVD'6/HQDEOLQJSURJUDPPDWLF FDVFDGLQ
SKDURGHYHORSHG E\*DEULHO 2PDU &RWHOOL

7TKHJIJRDOVRISHQRLU67DUHWRLPSURYH &66 LQWHJUD\
ZRUNVDQGWREHDEOHWRZULWHDQGUHIDFWRU FRG
5HQRLUIHDWXUHV DUH FRPPRQ SURSHUWLHV GHFOD
LPSRUWDQWUXOHVDQG PHGLD TXHULHV VXSSRUW ,Q W
NH\IHDWXUHV RISGHQRLUG6W ZLWK D ODUJH VHW RIH[DF
VRPHNQRZOHGJHRI &66 DQG 3KDURG6PDOOWDON )RU
&66 \RX FDQ WBHD& WKHI-V ERRN &66 FKDSWHU

*HWWLQJ VWDUWHG

7TRORDGWKHOLEUDU\LQ\RXULPDJH HYDOXDWH

(PGFS JU

VSM /IUUQ TNBMMUBMLIVC DPN ND HDPUFMMJ 3FOPJS4U
DPOGJHVSBUJPOOG /3FOPJS4U/

MPBE4UBCMF

RUGRZQORDG D UHDG\ WR3HJIRPER @ WWREXWMWHRQ &, 6 H!

7TKHPDLQHQWU\ SRLQW IRU V¥ R A BoA EIOIHUWULAMW KIHF F O D \
#VIMERSD ZRUNVSDFH LQVSHFW WKHUHVXOW RIWKH I

$BTDBEJOH4UZMF4IFFU#VJMEFS OFX CVJME

< E



&DVFDGLQJ 6W\OH 6KHHWV ZLWK 5H

<RXQRZKDYHDQLQVSHFWRURQ\RXUILUVW HPSW\DC
VW\OHVKHHWV DUH FRPSRVHG RIUXOHV RUUXOH VHW)
DOQGDGHFODUDWLRQJURXS 7KHVHOHFWRUGHWHUP
HOHPHQWLQ WKH'20 DQGWKHGHFODUDWLRQ JURXS YV

2XUILUVW XVHIXO VW\OH VKHHW ZLOO VLPSO\DVVLJQD
WKH'20

$BTDBEJOH4UZMF4IFFU#VIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS EJW >
XJUl < TUZMF ] TUZMF NBSHJO QY >
CVIME

WKHH[SHFWHG UHVXOWLQ &66 LV

EJW
\
NBSHJO QY

AN

7TKHPHVEBPOMBSF3VMF4FUVPSVRGBUWR FRQILIXUH D UXOF
EXLOGHU 7KHPHVVDIJHUHTXLUHVWZREORFNV WKH I
DQG WKHVHFRQG GHILQHV WKH VW\OH WR DSSO\WR H(
TKAFMFDJWPEXPHQW RIWKHILUVWEORFNLVDQHQWU\
VHOHFWRU PRUHRQWXKRY IOXIPWMRQW R1IKMKH VHFRQG EO-
HOWU\SRLQWWR GHFODUH &66 SURSHUWLHV DQG YDO?>

7KHSURSHUWLHV $3,LVPRVWO\GHILQHG IROORZLQJ W

fBURSHUWLHYV ZLWKRXW GDVKHV LQ WKH QDPHDUH G
&66 SURSHUW\ LVNPESHSBHEGVWW R DH VHQ G

S URSHUWLHV ZLWK RQHRUPRUHGDVKHV DUH PDS?
PDUJLQ WRS &66 SURSHUWBISHP OBRB®B\CDW R WHKMG

H4QLQJWKH UXOHV

"HQRZSUHVHQW KRZ WKH YDULRXYVY &66 UXOHV FDQ EH
5HQRLUGB6W VXSSRUWV PDQ\ &66 W\SHVY FRPPHQWYVY DQC

%DVLF &66 7\SHYV

/HQIJWKV $QJOHV 7LPHVDQG )UHTXHQFLHV

7KHOLEUDU\SURYLGHV RXW RI WKH ER[VXSSRUW IRL
IUHTXHQF\ XQLWV LQ WKH &66 VSHFOUKHIEBGEDRBEAUH[WHQ
FODVVHVDOORZLQJWRREWDLQ OHQJWKYV

7TKHVXSSRUWHG OHQJWK XQLWYV DUH

~Ef
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$FNUHODWLYH WR IRQW VL]H
$FYWHODWLYH WR p[p KHLIKW
tDIUHODWLYH WR ZLGWK RI WKH JHUR JO\SK LQ WKH H
$SFNHODWLYH WRIRQW VL]HRIURRW HOHPHQW
$WX RIYLHZSRUW -V ZLGWK
TWI RIYLHZSRUW: -V KHLJKW
TWNJCRIYLHZSRUW:VVPDOOHU GLPHQVLRQ
TWNBWRIYLHZSRUW: VODUJHU GLPHQVLRQ
IDNHQWLPHWHUV
INWLOOLPHWHUHYV
$JAQFKHYV
$QILFDV
$1QBRLQWYV
$QBL[HOV QRWH WKDW &66 KDV VRPH VSHFLDO GHIL
7KH VXSSRUWHG DQJOH XQLWV DUH
$EFBHJUHHYV :
tHSEEDGLDQV
$SBEDGLDQV
$UVIDXUQV
7KHVXSSRUWHG WLPH XQLWV DUH
$tTVHFRQGV
tNPLOOLVHFRQGYV
7KH VXSSRUWHG IUHTXHQF\ XQLWYV DUH
) [+HUW]
$L).LOR+HUW]

SHQRLUG67DOVR VXSSRUWV WKH FQHPMENRBD R ISHHGUW R Q \
LQWKHUHVXOWLQJ &66

6RPHSURSHUWLHV UHTXLUHLQWHJHU RUIORDWLQJS
XVHWKHVWDQGDUG 3SBKDURLQWHIJHUDQGIORDW VXSS

$BTDBEJOH4UZMF4IFFU#VJIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS EJW >
XJUl < TUZMF ] TUZMF [*OEFY >
CVIME



&DVFDGLQJ 6W\OH 6KHHWV ZLWK 5H

&RORUYV

7KH OLEUDU\VXSSRUWV DEVWUDFWLRQV IRUSURSHU"
VKDUH G BRRQ$ PMPBYLGHY HDV\DFFHVV WR FRORUYV L(
DQG WKH DEWWDIF BMNREIBT ) 4-$FOMPBRZ WKH FUHDWLRQ
FRORUVLQWKH5*% DQG +6/ VSDFHV LQFOXGLQJDOSKD

)RUH[DPSOH

$BTDBEJOH4UZMF4IFFU#VIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS | TFMFDUPS EJW >
XJUI < TUZMF ]

TUZMF
CBDLHSPVOE$PMPS $TT47($PMPST BMIJDF#MVF
CPSEFS$PMPS $TT3(#$PMPS SFE HSFFO CMVF B
CVIME

HYDOXDWHV WR

EJW

\
CBDLHSPVOE DPMPS BMJDFCMVF
CPSEFS DPMPS SHCB

IRWHQ DUHDO VFHQDULR\RXVKRXOGDYRLG KDUG F
HIDPSOHV ,WLVUHFRPPHQGHG WR SXWFRORUVLQR
RUVRPHWKLQJ

WKDWJLYHV WKHPD QDPHUHODWHG WR\RXUDSSOLFD
5*% &RORUV DOVR VXSSRUW SHUFHQWDJH YDOXHYV

$BTDBEJOH4UZMF4IFFU#VIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS | TFMFDUPS EJW >
XJUI < TUZMF ]
TUZMF CPSEFS$PMPS $TT3(#$PMPS SFE QFSDFOU HSF
CMVF QFSDFOU >
CVJIME

HYDOXDWHV WR

EJW
\
CPSEFS DPMPS SHC

N

IRWLFHWKHGLITHUHQFHLQ WKH XVHG PHVVDJH EHFD
VSHFLILFDWLRQ



o .. '"H4QLQJWKH UXOHYV

&RQVWDQWYV

$ORWRIYDOXHVIRU &66 SURSHUWLHYV DUH MXVW NH\Z
SURYLGHG E\ WKASFCOONDBEIUT POUSPOTUBOUT

$BTDBEJOH4UZMF4IFFU#VIMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS EJW >
XJUul < TUZMF ] TUZMF UFYU"MJHO $TT$POTUBOUT KVTUJ
CVIME

HYDOXDWHV WR

EJW
\
UFYU BMJHO KVTUJGZ

AN

6HYHUDO 3URSHUW\9DOXHV

6RPHSURSHUWLHV VXSSRUWD ZLGH UDNRBI$FHRIOY DO XH\
SURSHUW\FDQ KDYH RU YDOXHV VSHFLILHG ,I\RX
SDvvLwWDVDSDUDPHWHU )RUPRUHWKDQRQHYDOXH

$BTDBEJOH4UZMF4IFFU#VIMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS EJW >
XJUl < TUZMF ] TUZMF NBSHJO \ QY QY » >
CVIME

HYDOXDWHV WR

EJW
\
NBSHJO QY QY

N

85/V

;O63PVWDQFHVFDQ EHXVHG DV WKHYDOXHIRU SURSH
UHODWLYHDQGDEVROXWH85/VDUHDFFHSWHG

$BTDBEJOH4UZMF4IFFU#VIMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TEFMFDUPS EJW DMBT"
XJUl < TUZMF ] TUZMF CBDLHSPVOE*NBHF /JNBHFT MPHP
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS EJW DMBT"
XJUl < TUZMF ] TUZMF CBDLHSPVOE*NBHF
/ITUUQ XXX FYBNQMF DPN JNBHFT MPHP QOH/ BT;06SM
CVIME

(YDOXDWHV WR

,ET
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EJW MPHP
\
CBDLHSPVOE JNBHF VSM OJNBHFT MPHP QOHO

AN

EJW MPHP
\
CBDLHSPVOE JNBHF VSM 0lUUQ XXX FYBNQMF DPN JNBF

N

&RPPHQWYV

"KHQ GHFODULQJUXOHVHWY WKHOLEUDU\VXSSRUW:'
ZLWKBFIOHMBSF3VMF4FU'PS XJBHBOBSRNNFOU

$BTDBEJOH4UZMF4IFFU#VJIMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS EJW >
XJUl < TUZMF ] TUZMF NBSHJO QD >
BOESPNNFOU /5XP QJDBT NBSHJO/
CVIME

HYDOXDWHV WR

5XP QJDBT NBSHJO
EJW )
\

NBSHJO QD

N

5HQRLUG67DOVR VXSSRUWYV GHILQLQJVWDQG DORQHF
UXOH

$BTDBEJOH4UZMF4IFFU#VJIJMEFS OFX
DPNNFOU /" HFOFSBM DPNNFOU/
CVIME

HYDOXDWHV WR

" HFOFSBM DPNNFOU

)XQFWLRQDO 1RWDWLRQ

$IXQFWLRQDO QRWDWLRQLVDW\SHRI&66 FRPSRQHQ
FRPSOH[W\SHVRULQYRNHVSHFLDO SURFHVVLQJ 7Kl
WRJJOLQJEHWZHHQ YDOXHYVY DWWULEXWH UHIHUHQFH
LQ5HQRLUG7

. E ¥
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ODWKHPDWLFDO ([SUHVVLRQV

7TKHOLEUDU\SURYLGHV VXSSRUW IRYTADBUK &YRSHVV L
TIPMEVWUDFWLRQ

$BTDBEJOHA4UZMF4IFFU#VJIMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TEFMFDUPS EJW >
XJUl < TUZMF ] TUZMF NBSHJO $TT.BUI&YQSFTTJPO PO
QFSDFOU >
CVJIME

HYDOXDWHV WR

EJW
\
NBSHJO DBMD QD

AN

7RJIJOLQI % HWZHHQ 9DOXHYV

7TROHWGHVFHQGDQW HOHPHQWY F\FOHRYHU D OLVWR
VDPHYDOXH RQIFDEPXWHEWWKUHD FWLRQ

$BTDBEJOH4UZMF4IFFU#VJIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS VOPSEFSF
> —
XJUl < TUZMF ] TUZMF MJTU4UZMF5ZQF $TT5PHHMF DZDI
$TT$POTUBOUT EJTD $TT$POTUBOUT DISDMF $TT$POT
CVIME

HYDOXDWHV WR

VM VM
\
MJTU TUZMF UZQF UPHHMF EJTD DJSDMF TRVBSF

AN

SWWULEXWH5HIHUHQFHV

TKBUUSXQFWLRQLVDOORZHGDVDFRPSRQHQW YDOX
WRDQHOHPHQWRUSVHXGR HOHPHQW 7KHIXQFWLRC
WULEXWHRQWKHHOHPHQW ,I XVHGRQDSVHXGR HOI
WKHDWWULEXWHRQ WKHSVHXGR HOHPHQW: -V RULJL(
VXSSRUWHGHSIVLEQU SJIICH UF DAEOABBOBWLRQ 7KLV IXQF
EHXVHG VLPSO\SURYLGLQJDQ DWWULEXWH QDPH

$BTDBEJOH4UZMF4IFFU#VJIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TEFMFDUPS EJW CFGP
XJul < TUZMF ] TUZMF DPOUFOU $TT"UUSJCVUF3FGFSFO
UP"UUSJCVUF/BNFE /UJUMF/ >
CVIME
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(YDOXDWHV WR

EJW CFGPSF
\
DPOUFOU BUUS UJUMF TUSJOH

AN

5HQRLU67 DOORZV IRUSURYLGLQJWKH W\SHRUXQLW
XQLW LV VSHRILIUIWESWKM DVVXPHG

$BTDBEJOH4UZMF4IFFU#VIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS | TFMFDUPS EJW >
XJUI < TUZMF ]
TUZMF XJEUI $TT"UUSJCVUF3FGFSFODF
UP"UUSJCVUF/BNFE /IFJHIU/
PG5ZQF $TT-FOHUI6OJUT QJYFMT >
CVJIME

HYDOXDWHV WR

EJW
\
XJEUI BUUS IFJHIU QY

N

$GGLWLRQDOO\ LWLV SRVVLEOHWR SURYLGH D YDOX
DEVHQW

$BTDBEJOH4UZMF4IFFU#VIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS | TFMFDUPS EJW CFGP!
XJUI < TUZMF ]
TUZMF DPOUFOU $TT"UUSJCVUF3FGFSFODF
UP"UUSJCVUF/BNFE /UJUMF/
PG5ZQF /TUSJOH/
XJUI'BMMCBDL /0.JTTJOH UJUMFO/ >
CVJIME

HYDOXDWHV WR

EJW CFGPSF
\
DPOUFOU BUUS UJUMF TUSJOH 0.JTTJOH UJUMEFO

N

*UDGLHQWYV

$IJUDGLHQW LV DQLPDIJHWKDW VPRRWKO\IDGHV IURP
HQWV DUH FRPPRQO\XVHGIRUVXEWOHVKDGLQJLQ EL
DQG PDQ\RWKHU SODFHV 7KHJUDGLHQW QRWDWLRQ'
ORZDQDXWKRUWRVSHFLI\WVXFKDQLPDJHLQDWHUV|
VXSSRUWBGEXVOEGB S (SBEBFTBBEIJBM(DB/EWODFWLRQV

» @& %o



o .. '"H4QLQJWKH UXOHYV

7TRUHSUHVHQWD VLPSOHOLQHDUJUDGLH@GWHBURP D F
JOHPHVVDSHWROFBS(SBENROAMKH WZR FRORUV LQ DQ DL
SDUDPHWHU

$BTDBEJOH4UZMF4IFFU#VIMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS EJW >
XJUul < TUZMF ] TUZMF CBDLHSPVOE $TT-JOFBS(SBEJFOL
GBEJOH \ $TT47($PMPST ZFMMPX $TT47($PMPST CMVF 7

$ERYHFRGHHYDOXDWHV WR

EJW
\
CBDLHSPVOE MJOFBS HSBEJFOU ZFMMPX CMVF

N

%\GHIDXOW DJUDGLHQW:VGLUHFWLRQLVIURP WRS W
GLUHFWLRQ WKH D>XW KRBJERDR X YD AWIKHVY WHD G

$TT-JOFBS(SBEJFOU
UP $TT$POTUBOUT SJHIU
GBEJOH \ $TT47($PMPST ZFMMPX $TT47($PMPST CMVF ~

$ERYHFRGH ZLOO UHVXOWLQDJUDGLHQW ZLWK\HOO
WKHULJKWVLGH 7KHHTXLYDOHQW &66 LV

MJOFBS HSBEJFOU UP SJHIU ZFMMPX CMVF

7TRVSHFLI\D GLDJRQDO GLUHFWLRQ D@DUWVORBPIWW EF

$TT-JOFBS(SBEJFOU
UP \ $TT$POTUBOUT UPQ $TT$POTUBOUT SJHIU ~
GBEJOH \ $TT47($PMPST ZFMMPX $TT47($PMPST CMVF ~

$ERYHFRGHZLOO UHVXOWLQDJUDGLHQW ZLWK EOXH
\HOORZLQ WKHERWWRPOHIWRQH 7KHHTXLYDOHQW &
MJOFBS HSBEJFOU UP UPQ SJHIU ZFMMPX CMVF
'LUHFWLRQVFDQDOVREHVSHFLILKG DBUFE DXBEID B\
PHVVDJH

$TT-JOFBS(SBEJFOU
SPUBUFE EFH
GBEJOH \ $TT47($PMPST ZFMMPX $TT47($PMPST CMVF ~

$ERYHFRGHPDSV WR
MJOFBS HSBEJFOU EFH ZFMMPX CMVF

*UDGLHQWV FDQEHILQH WXQHG E\PDQLSXODWLQJVR
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$TT-JOFBS(SBEJFOU
UP $TT$POTUBOUT SJHIU
GBEJOH \
$TT47($SPMPST ZFMMPX
$TTSPMPS4UPQ GPS $TT47($PMPST CMVF BU QFSDFOU

$ERYHFRGHPDSV WR
MJOFBS HSBEJFOU UP SJHIU ZFMMPX CMVF

7KLVUHVXOWVLQDOLQHDUJUDGLHQW IURP OHIW WR
DQG SODLQ EOXHIURP RI'WKHKRUL]JRQWDO OLQH V
WZR FRORUV FDQ EH SD VG BBIDHWOLWIKPG @ W/ XWRHG WR FL
UDLQERZVIRUH[DPSOH

$TT-JOFBS(SBEJFOU
UP $TT$POTUBOUT SJHIU
GBEJOH \
$TT47($PMPST SFE
$TT47($SPMPST PSBOHF
$TT47($SPMPST ZFMMPX
$TT47($SPMPST HSFFO
$TT47($PMPST CMVF
$TT47($PMPST JOEJHP
$TT47($PMPST WIJPMFU -

7KLV PDSV WR
MJOFBS HSBEJFOU UP SJHIU SFE PSBOHF ZFMMPX HSFFO
WIPMFU

7RFUHDWH UDGLDO JUDGLHQWYV WKEDIABERBN(SBE Y H
FOURUH[DPSOH

$TT3BEJBM(SBEJFOU GBEJOH \ $TT47($PMPST ZFMMPX $TT:

PDSV WR
SBEJBM HSBEJFOU ZFMMPX HSFFO

7TKLVUHVXOWV LQDUDGLDOJUDGLHQW ZLWK\HOORZ DV
&RRUGLQDWHV FDQEHSDVVHG WR ERWKWKHILUVW D
FMMJQUJDBM BPHBDIGH

$TT3BEJBM(SBEJFOU

FMMJQUJDBM \ QY QYA

BU \ QY QY~

GBEJOH \ $TT47($PMPST SFE $TT47($PMPST ZEFMMPX $TT-

7KLV PDSV WR

L, E<
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CBDLHSPVOE SBEJBM HSBEJFOU QY QY FMMJQTF BU
ZFMMPX HSFFO

7RPDNH WKH JUDGLHQW UHSHDWDE CH 3% X ¥ B/JRMHG WR |
(IDPSOH

$TT3BEJBM(SBEJFOU GBEJOH \ $TT47($PMPST ZFMMPX $TT
CF3FQFBUJOH

UHQGHUV DV
SFQFBUJOH SBEJBM HSBEJFOU ZFMMPX HSFFO

'H4QLQJ WKH VHOHFWRUYV

6R IDU RXU IRFXWIBSDR@WRKWKH UXOH /HW-VIRFXV QR
DEUHOHBWRMREHU WKDW D &66 VHOHFWRU UHSUHVHQ
PDWFKHOHPHQWY LQ WKH GRFXPHQW WUHH 7KLV FKD
ZLWK WKH &66 VHOHFWRUV DQG ZLOO QRWJRLQ GHWD
HDFKRQH )RUPRUH GHWDL O ¥ &R X\FHDAH BVNRHU [5 @ R R R HD
WLRQ

7\SHVHOHFWRUYV i

7TKHVH VHOHFWRUV PDWFK D VSHFLILFHOHPHQW W\SH LC
RXW RI WKH ER[VXSSRUWIRU +70/ HOHPHQWY PRVWO\
WKeHH DVINMHPHZRUN 2QH H[BABHOAHHPMWNRKIHXVHG LQ WKH S
FKDSWHU

$BTDBEJOH4UZMF4IFFU#VIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS | TFMFDUPS EJW >
XJUI < TUZMF ] >
CVJIME

7TKHIROORZLQJRWKHU WMRECHPP®EKMW HOHPHQWYV

$BTDBEJOH4UZMF4IFFU#VIJMEFS OFX

EFDMBSF3VMF4FU'PS < TFMFDUPS | TFMFDUPS PSEFSFE-J
XJUI < TUZMF ] >

HYDOXDWLQJWR

PM
\

N
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&RPELQDWRUYV

6HOHFWRUV FDQEHFRPELQHGWRUHSUHVHQW FRPSO
FRPPRQ XVH FD&HVAHNQGKHOW FRPELQDWRU

$BTDBEJOH4UZMF4IFFU#VIMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS EJW PSEFS
XJUlI < TUZMF ] >

HYDOXDWLQJWR

EJW PM
\

AN

7KLV RQO\ PDWHHKBINRHQ® LV D GHVFHQGDRIW GLUHFW
HOHPHQW

7KIPKLOG FRRBEBIOQPWWBKHY ZKHQ DQ HOHPHQW LV D GL
RWKHU RQH

$BTDBEJOH4UZMF4IFFU#VIMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS EJW TFMF
XJUl < TUZMF ] >

HYDOXDWHV WR

EJW PM
\

AN

6LEOLQJV FRP BLEHDRURIDWDHIG X VL Q J

$BTDBEJOH4UZMF4IFFU#VJIMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TEFMFDUPS EJW TFMF
XJUl < TUZMF ] >
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS EJW _ TFMF
XJUl < TUZMF ] >

&ODVV VHOHFWRUV FDQ DH/BITRDGMHGVEH VHEMER QY FD Q
FUHDWHG EVEH@®EHIDPSOH

$BTDBEJOH4UZMF4IFFU#VJIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS EJW DMBT"
BDDPVOU >
XJUl < TUZMF ] >

HYDOXDWHV WR

i
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EJW QBTUPSBM BDDPVOU
\

AN

IRWHRX VKRXOG QRW KDUGFRGH WKH FODVVHV DQG
WDLQHG IURP WKH VDPH REMHFW WKDW KROGV WKHP |
SUREDEO\KDYH VRPHFRGHVHWWLQJWKHFODVV H\
+70/ HOHPHQW

$FRPPD VHSDUDWHG OLVW RIVHOHFWRUV UHSUHVHQ
VHOHFWHG E\HDFKRIWKHLQGLYLGXDO VHOHFWRUV L
ZKHQ VHYHUDO VHOHFWRUYV VKDUH WKH VDPHGHFODUD
DFRPPD VHSDUDWHG OLVW

$BTDBEJOH4UZMF4IFFU#VJIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TEFMFDUPS QBSBHSBQI
XJUl < TUZMF ] >

HYDOXDWHV WR

Q EJW
\

AN

3VHXGR &0DVVHYV

7TKHSVHXGR FODVVFRQFHSWLVLQWURGXFHG WR DOC
WLRQ WKDW OLHV RXWVLGHRIWKHGRFXPHQW WUHH R
WKHVLPSOHUVHOHFWRUV ORVWSVHXGR FODVVHV D
RQHRIWKH IROORMUQW PTHNBARIHPWFKSPDUYBSHFU
FOBCMBEBCRMBEFDLFE

+HUHLVDVPDOO H[DPSOH WKDW XVHVY WKH SVHXGR FO

$BTDBEJOH4UZMF4IFFU#VJIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS BODIPS MJ(
XJUl < TUZMF ] TUZMF DPMPS $TT47($PMPST CMVF >
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS BODIPS WJ°
XJUul < TUZMF ] TUZMF DPMPS $TT47($PMPST HSFFO >
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS BODIPS GPI
XJUl < TUZMF ] TUZMF DPMPS $TT47($PMPST HSFFO >
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS QBSBHSBQ
UBSHFU EJTBCMFE>

XJUl < TUZMF ] TUZMF DPMPS $TT47($PMPST HSFFO >
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS JOQVU DIFI
XJUl < TUZMF ] TUZMF DPMPS $TT47($PMPST HSFFO >
CVIME



HYDOXDWHV WR

B MJOL
\
DPMPS CMVF

N

B WIJTJUFE BDUJWF

DPMPS HSFFO

B GPDVT IPWFS FOBCMFE

DPMPS HSFFO

Q OPUF UBSHFU EJTBCMFE
\
DPMPS HSFFO

N

JOQVU DIFDLFE
\
DPMPS HSFFO

AN

/IDQJXDJH 3VHXGR FODVYV

&DVFDGLQJ 6W\OH 6KHHWV ZLWK 5H

7TKHMBOHS¥HXGR FODVVFDQEH XVHG MBOGIKPGLQI WKH F

$BTDBEJOH4UZMF4IFFU#VJIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS MBOH /FT,
XJul < TUZMF ] TUZMF RVPUFT \ /OmO/ /0}0/ ~ >

CVIME

HYDOXDWHV WR

MBOH FT EJW
\
RVPUET OmoO 0}0

AN

6WUXFWXUDO 3VHXGR FODVVHYV

7KHVHVHOHFWRUVDOORZVHOHFWLRQEDVHGRQH[W
GRFXPHQWWUHHEXWFDQQRWEHUHSUHVHQWHG E\R

FRPELQDWRUYV
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TKHSPRPRWHXGR FODVVUHSUHVHQWYV DQ HOHPHQW WKL
PHQW 7REXLOG WKLV NLQGRIVHOFHWRWRRRWWNY QG
VHOHFWRU

$BTDBEJOH4UZMF4IFFU#VIMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TEFMFDUPS SPPU >
XJUl < TUZMF ] TUZMF DPMPS $TT47($PMPST HSFZ >
CVIME

HYDOXDWHV WR

SPPU
\
DPMPS HSFZ

N

7KHOUI DIJME BOHXGR FODVV QRWDWLRQ UHSUHVHQW
BO CVLEOLQJVEHIRUHLWLQ WKHGRFXPHQW WUHH IRU
YDOX®IIRQG KDV D SDUHQW H O HEDHIREM Bl B W D OAKKHD/QR]IH L
WKLV HITHFWLYHO\GLYLGHV WKH HOBHGOIHPWH Y WKLY & H
ODVW JURXS WDNLQJWKH UH P DOWEGHHOH PBIQ @/ \RH BB FW 11
7KBDQGYDOXHV PXVW EHLQWHJHUV SRVLWLYH QHJDW
WKHILUVW FKLOG RIDQ HOHPHQW LV

,QDGGLWLRQW RODWIKMER Q WPIENBIDFSW P DUJXPHQWYV LQV W
7KH YDPEEM HTXLYDO H QKHWRWEY HTXLYDOHQW WR

5HQRLU67 VXSSRUWV DQ DEVWUDFWIRQ CRRBWMKPVMRKOBGW.
RUMXVW DQALYVQHRIHUHTXLUHG

$BTDBEJOH4UZMF4IFFU#VIMEFS OFX

EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS DIJME"U
XJUl < TUZMF ] TUZMF DPMPS $TT47($PMPST CMVF >
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS DIJME"U
XJul < TUZMF ] TUZMF DPMPS $TT47($PMPST CMVF >
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS DIJME"U $°
XJUl < TUZMF ] TUZMF DPMPS $TT47($PMPST CMVF >
CVIME

HYDOXDWHV WR

Ooul DIJME O
\
DPMPS CMVF

N

OuUl DIJME
\
DPMPS CMVF

N



&DVFDGLQJ 6W\OH 6KHHWV ZLWK 5H

OuUl DIJME FWFO
\
DPMPS CMVF

AN

$O0 VWUXFWXUDO SVHXGR FODVVHV FDQ EHJHQHUDW

&66 SVHXGR FODVV 5HQRLU67 VHOHFWRU PHVVDJF
SPPU SPPU

OuUl DIJME DIJME"U

Oul MBTU DIJME DIJME'SPN-BTU"U

OUl PG UZQF TICMIJOHOG5ZQF"U

Oul MBTU PG UZQF TICMIJOHOGS5ZQF'SPN-BTU"U
GJSTU DIJME GJSTUSIIME

MBTU DIJME MBTUSIIME

GJSTU PG UZQF GJSTUOGS5ZQF

MBTU PG UZQF MBTUOGS5ZQF

POMZ DIJME POMZS$IIME

POMZ PG UZQF POMZOGS5ZQF

FNQUZ FNQUZ

B3VHXGR (OHPHQWYV

3VHXGR HOHPHQWYV FUHDWHDEVWUDFWLRQV DERXW !
VSHFLILHG E\WKHGRFXPHQW ODQJXDJH )RULQVWDQ
QRWRIIHUPHFKDQLVPVWRDFFHVV WKHILUVW OHWW 1
FRQWHQW 3VHXGR HOHPHQWV DOORZDXWKRUV WR UH|
LQIRUPDWLRQ 3VHXGR HOHPHQWV PD\DOVR SURYLG!
FRQWHQW WKDW GRHV QRW H[LVW LQ WKHVRXUFH GRF>

7KBJSTUSIOWHXGR HOHPHQW GHVFULEHV WKH FRQWHQ
OLQHRIDQHOHPHQW

$BTDBEJOH4UZMF4IFFU#VJIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS QBSBHSBQI
XJUl < TUZMF ] TUZMF UFYU5SBOTGPSN $TT$POTUBOUT V
CVIME

HYDOXDWHV WR

Q GJSTU MJOF
\
UFYU USBOTGPSN VQQFSDBTF

AN

7KBJSTU-FIWHSGR HOHPHQW UHSUHVHQWY WKH ILUVYV
LWLV QRW SUHFHGHG E\DQ\RWKHU FRQWHQW VXFK DV
OLQH

L ft
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,F ¥+ -PSRUWDQW 5X0OHYV

$BTDBEJOH4UZMF4IFFU#VJIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TEFMFDUPS QBSBHSBQI
XJUl < TUZMF ] TUZMF GPOU4J[F QFSDFOU >
CVIME

HYDOXDWHV WR

Q GJSTU MFUUFS
\
GPOU TIJ[F

N

TKBFGASHEGUEFBHXGR HOHPHQWY FDQ EH XVHG WR GH\
FROQOWHQWEHIRUH RU DIWHU D QRHIOHEROHRG W WAR R IQQVHRQQA
MXQFWLRQ ZLWK WKHVH SVHXGR HOHPHQWY VSHFLILFE

$BTDBEJOH4UZMF4IFFU#VJIJMEFS OFX

EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS QBSBHSBQ
CFGPSF >

XJUl < TUZMF ] TUZMF DPOUFOU /O/PUF 0/ >

EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS QBSBHSBQ
BGUFS >

XJUl < TUZMF ] TUZMF DPOUFOU /0< >0/ >

CVJIJME

HYDOXDWHV WR

Q OPUF CFGPSF
\
DPOUFOU O0/PUF ©

AN

Q OPUF BGUFS
\
DPOUFOU 0< >0

N

-PSRUWDQW 5X0OHV

&66 DWWHPSWVY WR FUHDWHD EDODQFHRISRZHU EHW.
VKHHWY %\GHIDXOW UXOHVLQDQDXWKRU:-VVW\OH
VWIOH VKHHW

+RZHYHU IRU EDQOREBBBIBAW DUDWLRQ WDNHV SUHFHGH:
PDOGHFODUDWLRQ %RWKDXWKRU DQENQWHSW B WUOH \
GHFODUDWLRQNQPQUKOW VY RY H U U LG PCSXUEKKDRAY/

7KLV &66 IHDWXUHLPSURYHVDFFHVVLELOLW\RIGRFX
VSHFLDO UHTXLUHPHQWYVY FRQWURORYHU SUHVHQWDW

W f



&DVFDGLQJ 6W\OH 6KHHWV ZLWK 5H

7TKHOLEUDU\SURYLGHV VXSSRUWARANW R 5V BEODJWoX/$H &
PHVVDJH WR WKH VW\OH

$BTDBEJOH4UZMF4IFFU#VJIMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TEFMFDUPS QBSBHSBQI
XJUl < TUZMF ]
TUZMF CF*NQPSUBOU%VSJOH < JNQPSUBOU4UZMF ]
JNQPSUBOU4UZMF
UFYU*OEFOU FN
GPOU4UZMF $TT$POTUBOUT JUBMJID
>
TUZMF GPOU4J[F QU
>
CVIME

HYDOXDWHV WR

Q
\

UFYU JOEFOU FN JNQPSUBOU
GPOU TUZMF JUBMJD JNQPSUBOU
GPOU TJ[F QU

I1RWHWKDW WKHLPSRUWDQW SURSHUWLHV PXVWEHF
WR WKHLQQHUNQRXPBQUWAIVEMBG RI WKH RKWHWFDUJXP

IRWHBHIHUHIQRHY XXX X PSH 53 $44 DBTDBEF IUNN
JNQPSUBOU SVMFT

»T "OHGLD 4XHULHV

$'NFEUKOH VSHFLILHV WKHWDUJHW PHGLD W\SHV RID
INFEBPRQVWUXFWDOORZV VW\OH VKHHW UXOHV WKDW
VDPH VW\OH VKHHW 6W\OHEUKOHY RSWULWR RIOO PHG
WKDW WKH VW\OH VKHHW DISO6EBN MIRQ ¥ /OWXSA VLGV L

7TKHPRVWEDVLFPHGLD UXOHFRQVLVWVY RIVSHFLI\LQJ

$BTDBEJOH4UZMF4IFFU#VJIMEFS OFX
EFDMBSF < DTT#VJMEFS ]
DTT#VJMEFS
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS EJW
XJul < TUZMF ] >
>
GPS.FEJB.BUDIJOH < RVFSZ#VJMEFS ] RVFSZ#VJIJMEFS UZ
$TT.FEJB2VFSZ$POTUBOUT QSJOU >
CVIJME

HYDOXDWHV WR

o f %o



,T 7 OHGLD 4XHULHV

INFEJB QSJOU
\

EJW

\

AN

7TRXVHPHGLD TXHULHV LQ WKH O L EEFFDW\BVEXVGVP\EH RE= B/ |
.BUDIJWHR WKHEXLOGHU 7KHILUVW FORVXUHLVHYDO
D$BTDBEJOH4UZMF4DRFEIWKHIMNEHFBRQG RQH ZLWK D EXLC
TXHULHYV

7KHPHGLD TXHU\EXLOGHU ZLOO PDWFK DQ\PHGLD W\!
PHGLD W\SH MXVW VHQZQBLWKHNAKHHVRFOUBHVSRQGLQJ P}
7KHFQ@DVNFEJB2VFSZ$PURNIBIHMHDV\DFFHVV WR WKH |
GLD WCSIBYMME P TIEFEE | FIE) @Q$ PKFDUDBBFQFFDI
UUZQGBW

7TKHPHGLD TXHU\EXLOGHU VXSSRUWV D YDULHW\RIPI
GLWLRQYVY FDOOHG PHGLD IHDWXUHYV OHGLD IHDWXU/|
GHVFULEHUHTXLUHPHQWY RI WKHRXWSXWGHYLFH

7TKHIROORZLQJPHGLD IHDWXUHPHVVDJHV DUH VXSSRL

$$FFHSWLTTI DB TALSWK OHQ JWXEXQNUWSIJENBY 8JEIU
IFJHIWJO)FJHNBY)FJHEEWJIDF8NBOI% FWJIDF8JEUI
NBY%FWJDEFMUDF)FNKEOW%FWJDFNBMHEWIDF
YFIHIU

IPSJFOUBDBPBSWIOQREJB2VFSZ$SPOTUBRMWUIT.GPSUSB
EJB2VFSZ$POTUBOUT MBOETDBQF

F$FFHSWLQJIUDFWLRQBTDQWV DV SRUFQP UQ@MDLR\B U J P
NBY"TQFDUBBWJPF"TQFDNUSBWBWIDF"TQFDU3BUJP
NBY%FWJIDF"TQFDU3BUJP

F$FFHSWLQJ DQWPRIEKHUWUIXPHQW GHVFULEHY WKH |
ELWY SHUFRORUFRPSRQHQWXRIYPKNBRSWE RS GHY
DPMPS*OWKHYW DUJXPHQW GHVFULEHVY WKH QXPEHU RI
ORRNXS WDEOH RI WKH R XMEXSMNBEBY MR S*OEFY
NPOPDISWNKMH DUJXPHQW GHVFULEHV WKH QXPEHU |
DPRQRFKURPH IUDRBA PXIPBUSBX.F OPD ISP NF
WKHDUJXPHQW PXVWEH RU

F$FFHSWITQJIAB TAMLSFK UHV RO XSKF IR @ WMURXRF T P
MVUINBY3FTPMVUJPO

ITDBOFFHSWIOQREJB2VFSZ$SPOTUBORBTQSPHIBFTTIW
2VFSZ$POTUBOUT JOUFSMBDF
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1HZ XQLWYV IRU UHVR O XW L R®NV DREHTDEBMHEDN W IQRIQV R K-
NLQG RIPHDVXUHV FDQ EH FUH D VE B G\RAMQ/GILHU MQFRKP H
EQDGRWYVY SHU FH QR/OICBHRWH/US RWSL[HO XQLW WR DQ LQ\

+HUHLVDILQDO H[DPSOHWR EHWWHU XQGHUVWDQG W

$BTDBEJOH4UZMF4IFFU#VJIJMEFS OFX
EFDMBSF < DTT#VJMEFS ]
DTT#VJMEFS
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TEFMFDUPS JE

XJul < TUZMF ] TUZMF DPMPS $TT47($PMPST SFE >
>

GPS.FEJB.BUDIJOH < RVFSZ#VJMEFS ]
RVFSZ#VJIMEFS
PSJFOUBUJPO $TT.FEJB2VFSZ$POTUBOUT MBOETDB(

SFTPMVUJPO EQJ
>

CVJIJME

HYDOXDWHV WR

INFEJB BMM BOE PSJFOUBUJPO MBOETDBQF BOE SFTPMVI
\

PPQ
\
DPMPS SFE -

AN

IRWHBHIHUHIQRHY XXX X PSH 53 $44 DQFEEUBR IUNM
XXX X PSH 53 DTT NFEJBRVFESJFT

»T %OHQGRU VSHFL4F HIWHQVLRQV

7KHOLEUDU\GRHVQ -WSURYLGHRXWRIWKHER[VXSSRU
IHYHUWKHOHVVWWE®EHPHGEVYRQFEYWZDY BQMVADEOH WR HDV
FUHDWLRQRIWKLV NLQGRISURSHUWLHYVY E\WKHHQG X

$BTDBEJOH4UZMF4IFFU#VIMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS EJW >
XJUl < TUZMF ] TUZMF WFOEPS1SPQFSUZ"U /DSB[Z NBSHJ
CVIME

HYDOXDWHV WR

EJW

\
DSB[Z NBSHJO QY
NP[ DSB[Z NBSHJO QY
XFCLJU DSB[Z NBSHJO QY

. f<



,#$ - QWHUDFWLRQ ZLWK RWKHU IUDPHZRUNV DQG OLEUDULHV

P DSB[Z NBSHJO QY
NT DSB[Z NBSHJO QY

1RWHI\RX UHDOO\ZDQW WR XVHD YHQGRU VSHFLILF
FUHDWHDQ H[WHQVLRQ WHWW E R 6 NSPQGLRHEANKDG M U

., S-QWHUDFWLRQ ZLWK RWKHU IUDPHZRUNV DQGC

8QLWV

7KHOJSDFNDJH DYDLODEOH XVLQJWKH &RQILIJXUDWL
FOXGHV VRPHH[WHQVLRQV FROOLGLQJZLWKS5HQRLU®
ORDG D FRPSDWLELOLW)\ SDFN B OH BDLPND/JGR DR WE DWW
LQWHJUDWLRSMACHIUAHFR QWL Q X R XW K QWAaRIDIFWY RQ MR E
DQG W@ JS4U

6HDVLGH

5HQRLU67 LQFOXGHYV DQ RSW L R§PIDGGHE R @ BRI X UMOIGRE Q P
4ULIMVT4ABIYRNE@XGLQJVRPH 6HDVLGH UHODAMBE X&H | X O
IUDPHZRUN LQFOXGHV LWV RZQ FODVV PRGHOLQJ 85/V
ORDGHG WKH 1BO&SMWD Q EHVXRIHG LQ WKH SURSHUWLHYV UF

$BTDBEJOH4UZMF4IFFU#VJIJMEFS OFX
EFDMBSF3VMF4FU'PS < TFMFDUPS ] TFMFDUPS EJW DMBTT
XJUl < TUZMF ] TUZMF CBDLHSPVOE*NBHF /JNBHFT MPHP
CVIME

HYDOXDWHV WR

EJW MPHP
\
CBDLHSPVOE JNBHF VSM 0OJNBHFT MPHP QOHO

AN

7TKLVRSWLRQDO FRQILJXUDWL Q@ DA IRMBRSBGNRHQ W Y
LWFDQEH XMBEGHEQRIBOXJLQVUHTXLULQJVRPHVW\OH S

7TRORDG WKLVH[WHQVLRQV XVHWKH &RQILIXUDWLRQ ¢

(PGFS JU
VSM /IUUQ TNBMMUBMLIVC DPN ND HDPUFMMJ 3FOPJS4l
DPOGJHVSBUJPOOG /3FOPJS4ULIMVT4FBTJEF/
MPBE4UBCMF
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'REXPHQWLQJ\RXU 3URN
3LOODL

'DPLHQ &DVVRX DQG &\ULO )HUOLFRW "HC

7KLVGRFXPHQWDWLRQ GHVFULEHVY WKH YHUVLRQ F

., .-~ QWURGXFWLRQ

SLOOWWPDUNXS VIOWD[DQG DVVRFLDWHG WRROV WR Z
WDWLRQ ERRNVDQG SUHVHQWDWLRQV BQWEDULYV F>
SULVH3KDDRERRKHU SURMHFWV7KH BLEAHEWU RBUHHQ
EHORZ VHH)LYXBHYVY D SDYRARIW KR F X P BlIQ@HWDLVRIQG
E\3LOODU

3LOODU KDV PDQ\IHDWXUHV

JLIXUH ,$Q HI[DPSOH 3LOODU RXWSXW




'RFXPHQWLQJ\RXU3URMHFW ZLW

JLIXUH ,#KLV SURMHFW LV VSRQVRLUG G XX68*FTVH PSH

tVLPSOHPDUNXS VIQWD[ZLWK UHIHUHQFHV WDEOH
$tH[SRUW WR +70/ /D7H; ODUNGRZQDQG 3LOODU LWV
tH[SRUW SUHVHQWDWLRQV WR %HDPHU DQG 'HFN MV

FFXVWRPL]IDWLRQ RI WKH H[SR&AV?2 FVRKQIR E XK D V& HREQ F
ILOH

$VXSSRUW RI WHP S @ X W\ BRI DWKIHQ J HQJL QH
$VIQWD[ KLJKOLJKWLQJRIJHQHUDWHG FRGH EORFN
$FRQILIJXUDEOH QXPEHULQJRIVHFWLRQ WLWOHV DC
t

3LOODU KDV DOVR
tD PLQXWHVWXWRULDO
$tD GRFXPHQWDWLRQ LQ SURJUHVYV
$tDJRRG WHVW FRYHUDJH ZLWK PRUH WKDQ D H
$tDFRQWLQXRXV LQWHJUDWLRQ MRE
$tD FRPPDQG OLQHLQWHUIDFH
$VHYHUDO H[LVWLQJ XVHFDVHV VHHB6HFWLRQ
$DFKHDW VKHHW

7KH RULJLQDO DXWKRU RI3LOODU D QPRDHUEIMWY RB L Q

7TKHSDVWFRQWULEXWRUVDUH %HQ &RPDQ 6WpSKDQ
IXNDV5HQJJOL RULJLQDODXWKRURI3LHUIURP ZKLF|
%HQMDPLQ YDQ 5\VHIKHP DQG &\ULO )HUOLFRW '"HOEHI

(GLWRUYV
7KHVH HGLWRUV KDYH GHGLFDWHG SOXJLQV IRU3LOOD
$(PDFV
$OLP
$7H[WODWH
I$SWRP
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3LOODU XVHUV

3LOODULV XVHGLQVHYHUDO SURMHFWY <RXFDQ KDY
XVHFDVHV RI3LOODU

$WKH (QWHUSULVH 3KDUR ERRN

$WKH 8SGDWHG 3KDUR E\ ([DPSOH

$WKH 3KDUR 022&

$WKH 3KDUR/DVHU *DPH 7XWRULDO
$WKH 3KDUR :HE 6WDFN
$tWKHODULQD &06

$WKH 3LOODU+XE RSHQ DFFHVV VKDUHG EORJ
$WKH 3LHU &06

$WKH3LOODU GRFXPHQWDWLRQLWVHOI
$tWKH6SHF GRFXPHQWDWLRQ

$WKH 3KDUR VRXQG WXWRULDO

.. PLQXWHV WXWRULDO -

, QWKLVVHFWLRQ ZHJLYHWKHEDVLFVWHSYV WR JHW \I
GRFXPHQWDQG H[SRUWYV <RX D\UH &/LQGHFBCERHBAKWL A B W
ZHZLOO SXWDOO\RXUWH[W FRQILIXUDWLRQILOHV D

/ILVWLQIEUHDWH\RXU EDVH GLUHFWRU\

NLEJS NZEPDVNFOU
DE NZEPDVNFOU

~QVWDOOLQJDQG H[SRUWLQJ\RXU 4UVW GRFXPHQW

<RXILUVW QHHG WR JHW 3L O O IBR 2O RADKILWY J, HU[ H FF K RVRLHD
VFULOWKH EDVH GLUHFWRU\LI\RXDUHRQDQ8QL[HQY

J\RXDUHRQ:LQGRZV\RXFDQ JHWD QHZ3LOODU LPDJ
DUFKLYH EXER® BL\QKR XV , @ WHIQ URXVARQ J 9 WUIWXCDA R
ODFKLQH IRUZLQGRZV

7TKHQ \RXFDQFKHFNHYHU\WKLQJ LVZIRBUNLQJIMM®BIS E\
ILOHZLWK WKLV FRQWHQW

/ILVWLQJ &MU HDWH\RXU 4UVW SLOODU GREXPHQW
JFMMP 8PSME



'RFXPHQWLQJ\RXU3URMHFW ZLW

$QGILQDOO\NFRPSLOLQJLW IURP DIRHBRUGID@IRYHRBH
WLRQ DERXW WKHFRPPDQG OLQHLQWHUIDFH

ILVWLQJI&RPSLOH\RXU 4UVW GRFXPHQW
QIJMMBS FYQPSU UP IUNM GJSTU QJMMBS

2ULQ ZLQGRZVRSHBIDERZXVHWACHY BINSHKHQ UXQ
1IBSP FYF 1JMMBS JNBHF QJMMBS FYQPSU UP IUNM GJSTU

7KLV VKR XO G RKQHBKXMVWOKWARX FDQ RSHQ LQ D ZHE EURZ
FROQOWHQWRIWKLVILOHZLOOEHVRPHWKLQJOLNH

%0%$5:1& IUNM

IUNM MBOH OFOO

IFBE
UJUMF /P UJUMF UJUMEF
< >

IFBE

CPEZ
EJW DMBTT ODPOUBJOFSO
I )FMMP 8PSME |
EJW

< >

CPEZ
IUNM

&RQ4JXULQJD GRFXPHQW

$VV\RX FDQ VHH WKHUH LV Q RRAKWNSOXNULORHMWRKEHLMHLQMHEUHD W
FDXVH ZH GLG QRW VSHFLI\DQ\ 7RVSHFLI\D WLWOH ZH
XUDWLRQ DW WKH HHUVQQIIH BRD W K H

/ILVWLQJ$EE D PHWD GDWD LQ D FRQ4JXUDWLRQ DW WKH EHJLQ
\

OUJUMFO 0.Z GJSTU EPDVNFOU XIJMF SFBEJOH UIF NJOVI
UVUPSJBMO
JFMMP 8PSME

"KHQ\RXFRPSLOH XVLQJWKHVDPHFRPPDQG OLQH
QJMMBS FYQPSU UP IUNM GJSTU QJMMBS

RU
11IBSP FYF 1JMMBS JNBHF QJMMBS FYQPSU UP IUNM GJSTU

\RXVKRXOGQRZJHWDZHE SDJHZLWK D WLWOH
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%0%5:1& IUNM
IUNM MBOH OFOO
IFBE
UJUMF .Z GJSTU EPDVNFOU XIJMF SFBEJOH UIF NJOVUF
UvuPSJBM UJUMEF
IFBE

$QRWKHU ZD\WR DFKLHYH WKH VDPH LV WR XVH D GHGL
FRQILIXUDWLRQ LV @/)\I8 MB3OIPEXEYPHE WAV E Q LQ WK H
IRUPDW VHH 6 HFEWRRQH LQIRUPDWLRQ DERXW WKH FR
&UHDWH \RXWMBY\W®EB G

/ILVWLQJ&MUHDWH\RXURZQ FRQ4JXUDWLRQ 40H

\
OUJUMFO 0.Z GJSTU EPDVNFOU XIJMF SFBEJOH UIF NJOV
UVUPSJBMO

OHWD LQIRUPDWLRQ VSHFLILHGLQ 3LOODUILOHV WDN
LOQWXIMMBSID®BG

2XWSXWDQG PXOWL 40HYV

"KHQ\RXH[SRUWILOHV\RXKDYH WKH SRVVLELOLW\ W-
VSHFLILFGLUHFWRU\ ,QRUGHUWRGR WKDW\RX KDY}
FRQILIXUDWLRQ

/LVWLQJ (ESRUW LQWR D VSHFL4F IROGHU

\

OUJUMFO 0.Z GJSTU EPDVNFOU XIJMF SFBEJOH UIF NJOV
UVUPSJBMO

OPVUQVU®%JSFDUPSZ0O OSFTVMUO

N

,(JVRX H[SRUW \RX Z LWWHOVKKIDYWH R X MCBEKW KWP O

<RXKDYHWZR ZD\VWRH[SRUW ILOHV
VHSDUDWHRXWSXW ILOHV
DVRQHRXWSXWILOH

%\GHIDXOW 3LOODUH[SRUWDOO WKHLQSHPFPROI® BV OV
ODNKDW FRABMNDBR Q¥DPORXGEME DG G D SMBXRWR/GIKYV
\RXUFRQILIXUDWLRQ

ILVWLQJ (ESRBUW LQWR D VSHFL4F IROGHU
\
OUJUMFO 0.Z GJSTU EPDVNFOU XIJMF SFBEJOH UIF NJOV
UVUPSJBMO



'RFXPHQWLQJ\RXU3URMHFW ZLW

OPVUQVU®%JSFDUPSZ0O OSFTVMUO
0JOQVU'JMFTO < 0GJSTU QJMMBSO OTFDPOE QJMMBSO0 >

N

JVRX H[SRUW WKLV ZLWK WKH FRPPDQG
QJMMBS FYQPSU UP IUNM

0S JO XJOEPXT
11IBSP FYF 1JMMBS JNBHF QJMMBS FYQPSU UP IUNM

<RX ZLOO JUMNVKX LW HR WK B WW KGWP DL Q V

I * )FMMP 8PSME |

Q
*BN B TFDPOE GJMF

Q

,J\RXZDQW WR FKDQJH WKH QDPH RI WKH IRRDW SKXVF DQHX
DV ZH XRMMMES XW'LUHFWR U\

J\RXZDQW VHSDUDWH ILOHV\RXFDQDGG D SDUDPHWH

/ILVWLQJ(BSRUW LQWR D VSHFL4F IROGHU
\ -
OUJUMFO 0.Z GJSTU EPDVNFOU XIJMF SFBEJOH UIF NJOV
UVUPSJBMO
OPVUQVU%JSFDUPSZ0O OSFTVMUO
0JOQVU'JMFTO < 0GJSTU QJMMBSO OTFDPOE QJMMBSO0 >
OTFQBSBUFOVUQVU'JMFTO USVF

AN

<RX ZLOO JUMVKX OLW HDLQZ DUV KWEROW VHFRQG KWPO

(ISRUWLQJD GL*HUHQW FRQWHQW XVLQJD WHPSODWH

JVRXZDQW WR WZHDN WKH FRQWHQW RIWKHH[SRUWHG
\RXU &66 RUWRDGGDIRRWHU \RXQHHGWRFUHDWH\R)>

IRUPRUHLQIRUPDWLRQ DERXW WHPSODWLQJ <RXP
LWV RZQIINZHUNM UFNQMBUF

/ILVWLQJI&WKEDWH \RXU RZQ WHPSODWH

%0$5:1& IUNM

IUNM MBOH OFOO

IFBE
UJUMF \WNUJUMF~A*" UJUMF
IFBE

CPEZ
EJW DMBTT ODPOUBJOFSO

[
oo Y0
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\WDPOUFOUAAA
EJW
GPPUFS
Q WBVUIPSA" \WZFBS~™ Q
GPPUFS
CPEZ
IUNM

7TKHQ \RXQHHGWRUHIHUHQFH WKLY WHPSODWHIURP
HGLWQRRXWBSFRROGIXUDWLRQ ILOH

\
0ZFBSO
ODPOGJHVSBUJPOTO \
OIUNMO \
OPVUQVUSZQFO IUNM
OUFNQMBUFO ONZIUNM UFNQMBUFO

AN
N

N

1RZ DGG\RXU®RISFTHUWR MMB S

\

OUJUMFO 0.Z GJSTU EPDVNFOU XIJMF SFBEJOH UIF NJOV!
UVUPSJBMO

OBVUIPSO O%BNJFO $BTTPVO

N
JFMMP 8PSME

)LOQDOO\ ERBFUOHROMBEDVW WLPH
QJMMBS FYQPSU UP IUNM GJSTU QJMMBS

0S JO XJOEPXT

11IBSP FYF 1JMMBS JNBHF QJMMBS FYQPSU UP IUNM GJSTU
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GPPUFS
Q %BNJFO $BTTPV Q
GPPUFS
CPEZ
IUNM

/IRRNDWKRZWKH +70/ WH PBUDAFH LB-ERBFSERE NV
YDULDEOHVDUHUHIHUHQFHG E\HQFORVLQJWKHPLQ
HQJLQH WKDW WUDQVIRUPV \RXU WKNP\SOIDHMMR X EQ @G RF X
VHH ,GHFLGHG WR SXW WKHDXWKRU D3IGWMLWQOMNRB® K
ILOHZKHUHDV WKH \HQUMWB/S KO GHE DQELWUDU\DQG
GRZKDWHYHU VXLWV\RXEHVW WKHRQWMME 5| DHPWHEQ F H
ILOHDSSOLHVWRDOO3LOODUILOHV RIWKHSURMHFW

7TKLVFRQFOXGHV RXU PLOXWHV WXWRULDO

»f T:ULWLQJ3LOODU GRFXPHQWYV

,QWKLV VHFWLRQ ZH VKRZKRZWR ZULWH 3LOODU GRFX
VIQWD[ <RX PLJKW ZDQW WRKHIDWH IDRSRIRMHIMG\R K 8 O R D
DQG SULQW LW

OHWD LQIRUPDWLRQ i

OHWD LQIRUPDWLRQRID SDUWLFXODU ILOHLV ZULWWE
FXUO\EUDFHV XVLQJWKH 6721 VI\QWD[ VHH &KDSWHU
VWDUWYV ZLWK D ZRUG EHWZHHQ TXRWDWLRQPDUNV D
DFRORM@G ILOQLVKHY ZLWK D VWULQJEHWZHHQ TXRWD
YDOXH )RUH[DPSOH WKHIROORZLQJILOH

\

OUJUMFO 0.Z GJSTU EPDVNFOU XIJMF SFBEJOH UIF NJOVI
UVUPSJBMO

O0BVUIPS0O O0%BNJFO $BTTPVO

N
JFMMP 8PSME

UHSUHVHQWV D 3LOODU GRFXPHQW ZLWK WKH WLWOH I
HYHUNH\WV\RX OLNH 8VH WKHP E\UHIHUHQFLQJWKHP
IRUPRUHLQIRUPDWLRQ DERXW WHPSODWLQJ $VF
LQJIXO NAVAMLFK UHIHUHQFHV WKH QH[W SLOODU ILOH
XVHIX0O WR ®FMIHQWMR QDYLIJDWH EHWZHH®SBUHV LQ L
PHWD LQIRUPDWLRQLV DXWRPDWLFDOO\ILOOHG E\W
LQ\RXUWHPSODWH WKH GHIDXO®W\RW GMBTLR K H D WILRRRQ\
SDUDPHW HU RIMBISHDOB® G<RX FDQ RYHUULGH LW LQ \RXU
DVDQ\RWKHUPHWD LQIRUPDWLRQ
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&KDSWHUV 6HFWLRQV

$OLQH VWDUWHBRRZHWE FKDSWHU KHD GVLR F USMCHAPH DRIV
WLRQV DQG VXEVHFWLRQV 7RUHIHUWRDVHFWLRQ RU
OHQW WR ?0ODEHOAFKDSWHU$QGHHBW URQVO EQF/ MW [0
VIQWD[WHED UD WMHDLEKHQ \RX ZDQW WR OLQN WR LW |
2UHI"FKDSWHU$QGB6HFWLROQVBQQH 5 VO [4 WY WK H

$QFKRUVDUHLQYLVLEOHDQG OLQNV ZLOO EHUHQGHU

3DUDJUDSKV DQG IUDPHG SDUDJUDSKV
$QHPSW\OLQHVWDUWY D QHZSDUDJUDSK

$QDQQRWDWHG SDUDJUDSKROWRZWGE B\MLIQH\ ZRW & V X
UPERROPUFRU H[DPSOH

I"OPUF UIJT JT B OPUF BOOPUBUJPO

JHQHUDWHYV

I IRWWKLVLVDQRWHDQQRWDWLRQ

$QG
IMUPEP UIJT JT B UPEP BOOPUBUJPO -

JHQHUDWHV D WRGRDQQRWDWLRQ

Il 7TRGRWKLVLVDWRGRDQQRWDWLRQ

7KHDQQRWDWLERQGRUFDQ EH DQ\ZRUG WKDW LV PHDQ
WKHDXWKRU ,Q+70/ DQQRWDWHG SDUDJUDSKV WULJ.
JUDSKZLWK WKHDQQRWDWLRQDV WKH SDUDJUDSK FO
ZLWK WKHDQQRWDWLRQ QDPHLVJHQHUDWHG ,Q +70/
PDNHLW ORRNQLFH IRUH[DPSOH ZLWK VXFK -DYD6FUL

8SBQT QBSBHSBQIT XJUI DMBTT Q$MBTT JOTJEF B EJW BO
FMEFNFOU XJUI Q5JUMF
GVODUJPO USBOTGPSN"OOPUBUFE1BSBHSBQIT Q$SMBTT Q5J
0Q 0 Q$MBTT XSBQ 0 EJW DMBTT /BOOPUBUFE QBSBH:
Q$MBTT 0/ O QSFQFOE Ol 0O Q5JUMF
0O I O

USBOTGPSN"OOPUBUFE1BSBHSBQIT OOPUFO O/PUFO
USBOTGPSN"OOPUBUFE1BSBHSBQIT OUPEPO O5P EPO

$ERYHFRGH ZLOO SUHSHQG WKH WLWQHYHPEPWHP DQC
SDUDJUDSKV <RXFDQPDNHWKDW ORRNYVY QLFH XVLQJI
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BOOPUBUFE QBSBHSBQI \
NBSHJO QY

QBEEJOH QY QY QY QY
CPSEFS MFGU QY TPMJE FFF

BOOPUBUFE QBSBHSBQI I \
NBSHJO UPQ

N

BOOPUBUFE QBSBHSBQI Q MBTU DIJME \
NBSHJO CPUUPN

AN

OPUF \
CBDLHSPVOE DPMPS G G GE
CPSEFS DPMPS E F G

OPUF I \
DPMPS B BE

UPEP \
CBDLHSPVOE DPMPS EGG E
CPSEFS DPMPS E F D

UPEP I \
DPMPS D E

/[LVWYV

B8QRUGHUHG OLVWYV

'"CMPDL PG MJOFT
XIFSF FBDI MJOF TUBSUT XJUI
JT USBOTGPSNFE UP B CVMMFUFE MJTU

JHQHUDWHYV
F$EORFNRIOLQHYV
fZKHUHHDFK OLQH VWDUWYV ZLWK
FLVWUDQVIRUPHG WR D EXOOHWHG OLVW

2UGHUHG OLVWYV
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" CMPDL PG MJOFT
XIFSF FBDI MJOF TUBSUT XJUI
JT USBOTGPSNFE UP BO PSEFSFE MJTU

JHQHUDWHYV
$ EORFNRIOLQHV
ZKHUHHDFKOLQH VWDUWYV ZLWK
LVWUDQVIRUPHGWRDQRUGHUHG OLVW

'HAQLWLRQ OLVWYV

'"HILQLWLPQAOHVMYLSWLRQ OLVWY DUHOLVWYV ZLWK OL

CMVF

DPMPS PG UIF TLZ
SFE

DPMPS PG UIF GJSF

JHQHUDWHYV
EOXRORU RI WKH VN\
UHBERORU RIWKHILUH

/JLVW QHVWLQJ

-JTUT DBO BMTP CF OFTUFE
5I'VT B MJOF TUBSUJOH XJUI
JT BO FMFENFOU PG B CYVMMFUFE MJTU UIBU JT QBSU PG BC

JHQHUDWHYV
¥/LVWV FDQDOVREHQHVWHG
7KXV DOLQHVWDUWLQJZLWK

LVDQHOHPHQWRIDEXOOHWHG OLVW WKDW LV S

JRUPDWWLQJ
7TKHUHLVVRPHVXJDUIRUIRQW IRUPDWWLQJ
7R PDNH VRPEROEKU@WEPMEOWWK GRXEOH TXRWHV
7R PDNH VRPIWDELIGFVMH BMIEZLUWK VLQJOH TXRWHYV

F7TRPDNH VRPNHAVOKLT@QIBDEBMHP OPTQBDFE
7R PDNH VR PHWIHENHWKURRKUBRIZBUWSHP VH |
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$7R PDNH VRREWKEZGQREWIN CTDSJIQU!!
$7R PDNH VR PR K BUIMYAVQFSTDSJIQU??
$7R PDNH VRPHWHDIL Q@ @ VAEMSHMIOFE @ @

7TDEOHV

7RFUHDWH D WDEOH VW|DUQVG R/H SVIKUHDOM I WK BAHVOKH P H Q
(DFK QHZ OLQH UHSUHVHQWY D QHZ URW R D\M KWHWWKBIEFOHHC
EHFRPHD WDEOH KHDGLQJ

] -BOHVBHF | $PPMOFTT
]JANBMMUBML ] )ZQSB DPPM
]+BWB ] CBBBE

/IDQJXDJH &RROQHVV

6PDOOWDON +\SUD FRRO
-DYD EDDDG

7KH FRQWHQWV RI FHOOV FDQ EHDOLJQHG OHIW FHQW
JIRPAUHVSHFWLYHO\

]IDFOUFSFE]] DFOUFSFE IFBEFS]]DFOUFSFE
]\ MEGU ]~ SJHIU ]] DFOUFS -

JHQHUDWHYV

FHOQWHEMGWHUHG KHR®HW H G
OHIW ULJKW FHQWHU

/ILQNV

~QWHUQDO /LQNV DQG $QFKRUV

7RSXWDQDQFKRU HTXLYDOHQW\BR D (PSEBOR Q[/DW H
RQWHSDUDWH@LEKHQ \RX ZDQW WR OLQN WR LW HTXL
/IDWH[ XVBOVXIIPS/BNFWD[ $QFKRUVDUHLQYLVLEOH D
UHQGHUHG DV

7RFUHDWHD OLQNWR DQ RWKHBTSRBOD QJMMHB SX B & DV |
/IBNF7KH $OLDV DQG WKHDQFKRUDUHRSWLRQDO EXW
FDVHV IRUH[DPSOHLI\RXKDYHDQLQWHU ILOHOLQN I
\RXKDYHDQLQWHU ILOHOLQNDQG\RXH[SRUW DOO \R.

(IWHUQDO /LQNYV

7TRFUHDWHOLQNVWRH[WHUBGOF UV X UFIHB\S PX QI$ WK
VIQWD[ ZKLFK LV BKQRQWRHUHG DV
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JLIXUH ,FKLV LV WKHFDSWLRQ RIWKH SLFWXUH

SLFWXUHV

TRLQFOXGHD S SLFWXUBBRUYBPOKEMIOWIBIMFOBNF]QBS
UFST

$BQUJPO PG UIF
QJDUVSF GJMF GJHVSFT QIBSP MPHP QOH]XJEUI ][MBC

JHQHUDWHYV ) MIKIMHUHIHUHQFH KDV EHHQ BS®R-HPHPWHG X

6FULSWYV
8VHVFULSWV ZKHQ\RXZDQW WRDGG FRGHEORFNV WR

<<<

GPP CBS
>>>

JHQHUDWHYV
GPP CBS

6FULSW ZLWK D ODEHO RUFDSWLRQ

J\RXZDQWHLWKHU D ODEHO WRUHIHUHQFH WKH VFUI
QLFHWLWOHWRWKHVFULSW ZULWHWKHIROORZLQJ

<<<MBCFM TDSJQU ]DBQUJPO .Z TDSJQU UIBU XPSLT]MBOHV
TFMG GPP CBS
>>>

ZKLFK SURGXFHYV

/ILVWLQJ , G\ MFFULSW WKDW ZRUNYV
TFMG GPP CBS

7KLV VFULSW FDQ WKHQ EHDBHIH® BIRGEG KIGHA W K
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6\QWD[ KLIKOLJKWLQJ

7TRVSHFLI\WKHV\QWD[D VFULSW LV ZNMBWWWHEERHIFQ \RX
UDPHWHU )RUH[DEEXN RQ WEKMMYB®XH |RWB HWB H F
SDUDPHWHU

+HUHLVDOLVWRIWKHVXSSRUWHG ODQJXDJHYV
135%DVK6FULSW/DQJXDJH ZKLFKWDJLV EDVK
¥35&666 FULSW/DQJXDJH ZKLFKWDJLV FVV
¥35+70/6 FULSW/DQJXDJH ZKLFKWDJLV KWPO
$¥35+7736FULSW/DQJXDJH ZKLFKWDJLV KWWS
$¥35-6216FULSW/DQJXDJH ZKLFKWDJLV MVRQ
¥35-DYD6FULSW6FULSW/DQJXDJH ZKLFKWDJLV MDY
$13564/6FULSW/DQJXDJH ZKLFKWDJLV VTO
¥3567216FULSW/DQJXDJH ZKLFKWDJLV VWRQ
1356 KHOO&RPPDQGV6FULSW/DQJXDJH ZKLFKWDJ LV
¥f356PDOOWDONGFULSW/DQJXDJH ZKLFKWDJLV VPD

JAVRX GRQ-WZDQW VIQWD [ KQ BPKNDB.O KDWEME@KO X IS MVARLW K H
MBOHWBHBHDPHWHU

6FULSW ZLWK OLQH QXPEHUYV

J\RX QHHG WR H[SODLQD ORQJSLHFHRIFRGH\RX PD\
OLQHQXPEHUV\RXFOR/XSBBEKMHWHU OLNH WKLV

<<<MBOHVBHF TNBMMUBML]MJOF/VNCFS USVF
TFMG GPP CBS
TFMG CBS GPP

>>>

ZKLFK SURGXFHYV

TFMG GPP CBS
TFMG CBS GPP

6FULSWIURPDQ HIWHUQDO 40H

JAVRXZDQWI\RX FDQDOVRLQFOXGHD VFULSWIURP DH
\RXKDYHDILOH fP\SBURMHFW KWPOTDQG\RXZDQW WR
OLQH LQVWHDG RIFRS\ SDVWHWKHFRGH\RXFDQ XV
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<<<MBOHVBHF IUNM]GSPN'JMF NZ1SPKFDU IUNM]GJSTU-JOF
>>>

7TKBJSTUDQGBTU-SDBDPHWHUV DUH RSWLRQDO

*HQHUDWH D SDUW RI\RXU GRFXPHQW ZLWK D VFULSW

J\RXZDQW\RXFDQDOVRHYDOXDWHDVFULSW WR JHC
HIDPSOHLI\RXZULWHD GRFXPHQWDWLRQDQG\RXJLY
\RXU SURMHFW\RXGR QRWZDQW WR XSGDWH WKLV QX
SURMHFW <RXFDQ MXVWZULWHDVFULSWRQHWLPH\
GREXPHQW

<<<FWBM USVF
] QBDLBHFT DMBTTFT]
QBDLBHFT 31BDLBHFOSHBOJ[FS EFGBVMU QBDLBHFT TFI
DMBTTFT OSEFSFE$SPMMFDUJPO OFX
QBDLBHFT EP < FBDI ] FBDI DMBTTFT EP < DMBTT ] DMB
TUSFBN OFYU1lVU"MM [/5IF 1JMMBS QSPKFDU DPOUBJOT /
OFYU1VU"MM QBDLBHFT TJ[F BT4USJOH
OFYU1VU"MM [/ QBDLBHFT / 4USJOH MG [/ /
OFYU1VU"MM DMBTTFT TJ[F BT4USJOH
OFYU1VU"MM IDMBTTFT [/
>>>

ZLOO JHQHUDWH
7KH 3LOODU SURMHFW FRQWDLQV

$ QBDLBHFT

+ DMBTTFT
)RUH[DPSOH WKHB® 6 WILKRHQ6 H DAUIHRIPI QHUDWH G

5DZ

J\RXZDQW WRLQFOXGHUDZ WH[WLQWRBGHBJH\RX P>
RWKHUZLVH3LOODU HQVXUHV WKDW WH[W DSSHDUV DV

$ JRRG SUDFWLFHLVWRDOZD\VVSHFLI\IRU ZKLFK NLC
PXVW EHRXWSXWWHG E\ VWD M® UGRUW KINBMORFQ ZZ W K
RQO\/D7H; +70/DQG ODUNGRZQDUH VXSSRUWHG )RU
VKRZVDIRUPXOD HLWKHU XVLQJ/D7H; RUDQLPDJH G
H[SRUW

\WMBUFY
=CFHJO\FRVBUJPO®
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=MBCFM\FR ~*
=GSBD\ =TRSU\ A"\ A
=FOE\FRVBUJPO"
AWAWAY
\WIUNM
TRSU

NNN

7KLV UHVXOWV LQ

1+p§

2

7TDNH FDYRLG WHUPLQDWLQJWKHDWWKDLWEZR OVHEFWR Q@ L\

IXVH WKH SDUVHU \&R-GFRIQ-ON TS MY ME KIWE"C B A
HJO\TDSJQUTL[FVWMNDG

$QQRWDWLRQV

2Q 3LOODU\RX FDQ XVHVRPHDQQRWDWLRQLQ RUGHU
WLRQ KDV WKLV VIQWD]|

\UBH QBSBNFUFS WBMVF]QBSBNFUFS WBMVF ~

~QSXW)LOHDQQRWDWLRQ

7TKLVDQQRWDWLRQDOORZ\RXWRLQFOXGHDILOH LQ\
PHQG\RXWRDGGILOHVDWWKHURRWRI\RXUGRFXPH
LPSURYHPHQWLQ RUGHUWRLQFOXGHILOHLQWRD SDL

7TKLVDQQRWDWLRQ WDNHV RQO\ SDUDPHWBTF%XH SD\
SFDUPISZRX GRQ-W FKDQJH WKHEDVHGLUHFWRU\ LW:YV

+HUHDUHVRPHH[DPSOHYV
\JOQVU'JMF UFTU QJMMBS*

\JOQVU'JMF WBMVF UFTU QJMMBS"

\JOQVU'JMF DIBQUFS UFTU QJMMBS*

60OLGHDQQRWDWLRQ

7TKLVDQQRWDWLRQ LV XVHG WR FOUHENABHF U D IKAH VWU
HISRUW 7KHILUW\WLSMUDBHWHWHG SDUDPHWHU WR JI
\RXUVOLGH ,I\RXZDQW D VOLGH ZLWKRXW WLWOH MXV
RI3LOODU WKLY SDUDPHWHU VKRXOG EHRSWLRQDO L
<RXFDQDOURBMKEB DEOHWRFUHDWHDQLQWHUQDO|C
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+HUH VRPHH[DPSOHYV
\TMJEF .Z TMJEF"

\TMJEF UJUMF .Z TMJEF"

\TMJEF .Z TMJEF ]JMBCFM TME NZ4MJEF"

&ROXPQV

1IRWHKHFROXPQDQQRWDWLRQV FXUUHQWO\ZRUNYV
+70/DQG 'HFN MV H[SRUWRQ WKH YHUVLRQ RI3LC

<RXKDYHWKHSRVVLELOLW\WR FUHDWH FROXPQV ,Q
FUHDWH D FROXPQV HQ YL RINR\DPQIE WEZH /P KNXGIR W D

WLRQV 7KHQ\RX FDQ FU H DIWPHVFIRGIEXPR\Y B W LW & WK F R C
DQQRWDWLRQ WDNHV UHTXLUHG SDUDPHWHU WKH ZL

+HUH VRPH H[DPSOHV
\DPMVNOTA

\DPMVNO XJEUI ~»
CMB

\DPMVNO A

CMB

\FOE$PMVNOTA"

SUHIRUPDWWHG OHVV XVHG
7TRFUHDWHD SUHIRUPDWWHG E O BRNJ HIRILRDMDWHK ® EQ
XVHVHTXDOO\VSDFHG WH[W VR WKDW VSDFLQJLV SUH

UIJT JT QSFGPSNBUUFE UFYU
UlJT MJOF BT XFMM

&RPPHQWHG OLQHYV

/ILQHV WKDW VWDHWRQWKAEHUHG FRPPHQWVY DQG ZLOO (
WKHUHVXOWLQJGRFXPHQW H[FHSW GXULQJD3LOODU
WKHS3LOODUIRUPDW LWVHOI
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(VFDSLQJ FKDUDFWHUV

6SHFLDO FKDUDDFQQ\GHPXW W EBH HVFDSHG ZLWK D EDFNVOI
\RXDFWXDOO\KEBYHKWREZVIWMRH FKDUDFWHUV WR HVFDS

? @ Py ] 0 / <

. F:ULWHD SUHVHQWDWLRQ

6LQFHWKH YHUVLRQ \RXKDYHWKHSRVVLELOLW\W
3LOODU )RUQRZ\RXFDQ H[ERBMABBEDIOIRDHLOH DV D

'LWKWKHGHIDXOW WHPSODWH\RXFDQ SURYLGH VRPH
DWHWKHILUVW VOLGH )RUH[DPSOH

\

OUJUMFO 01JMMBS/T QSFTFOUBUJPOO
OTVCUJUMEFO 00

0OBVUIPSO 0$Z2SJM 'FSMJDPU %FMCFDRVEFO
ODPNQMFNFOUO 0DZSJM GFSMJDPU!HNBJM DPNO

N

,QDSUHVHQWDWLRQ 3LOOTNWMKQW B U \J HDOH QD WH W K
VWUXFWXUHRIWKHSUHVHQWDWLRQ VHFWLRQVDQG.
VHFWLRQ JHQHUDWHYV D VOLGH ZLWK WKH VHFWLRQ WL
FRQILIXUDWLRQ ZLWSKF®W KHSSAWBWYPRHWBB"TAMJIEF

7TRFUHDWHD QHZVOLGHTRIBMBRBRROYOWYR@WKRHH 6HFWL
$ VOLGHHQG DW WKHEHIJLQQLQJRIDQ RWKHU VOLGH R

([ DPSOHRIDVOLGH
\TMJEF 1JMMBSA"
\DPMVNOTA
\DPMVNO A
0OF JOQVU NBOZ PVUQVUT
11)5.-11
/1-B5F9//
II5EYU/I
//.BSLEPXO//

5FYUVBM TZOUBY
/P OFFE GPS B TQFDJGJD FEJUPS

\DPMVNO 7

'JHVSF GJMF QBUI QOH]XJEUI
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\FOE$PMVNOT"

»F T &RQ4IXULQJI\RXU RXWSXW

,Q WKLV VHFWLRQ ZH VKRZKRZWRFRQILIXUH WKH H[SR

&RQ4IXUDWLRQ 40H

B3LOODU H[SRUWLQJPHFKDQLVPSKFRIDEHLER YIZRH XUKME X
WH[W EDVHG KXPDQ UHDGDEOHGDWDLQWHUFKDQJH
-621

&RQ4IJXUDWLRQ SDUDPHWHUYV
.FTTBHF/PU6B6OEFSTUPPE SFDFJWFS PG O0OFX0 JT OJM

»F %/HPSODWLQJ

3LOODU FRP H\WKXWNDRFMMIODWLQI HQJLQH 7KLV PHDQV \I
DSUHDPEOHDQG SRVWDPEOHIRU\RXUGRFXPHQW +H
EDVHG +70/ WHPSODWH XVLQJOXVWDFKH

%0%$5:1& IUNM
IUNM MBOH OFOO
IFBE
UJUMF \WNUJUMEFE~AAY UJUMF
NFUB OBNF OWJFXQPSUO DPOUFOU OXJEUI EFWJDF XJEUI
JOJUJBM TDBMF 0
MJOL
ISFG 0lUUQ OFUEOB CPPUTUSBQDEO DPN CPPUTUSBC
SFM OTUZMFTIFFUO
MJOL
ISFG 0lUUQ OFUEOB CPPUTUSBQDEO DPN CPPUTUSBC
SFM OTUZMFTIFFUO
MJOL SFM OTUZMFTIFFUO
ISFG 0lUUQ ZBOEFY TU IJHIMJHIUKT TUZMFT EFGB
TDSJQU
TSD 0lUUQ ZBOEFY TU IJHIMJHIUKT IJHIMJHIU NJO

<JG MU *& >
TDSJQU
TSD 0IUUQT PTT NBYDEO DPN MJCT IUNM TIJW
TDSJQU
TSD 0IUUQT PTT NBYDEO DPN MJCT SFTQPOE KT
<FOEJG>
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IFBE
CPEZ

EJW DMBTT ODPOUBJOFSO
\WDPOUFOUAAA
EJW

TDSJQU TSD 0IlUUQT DPEF KRVFSZ DPN KRVFSZ KTO0 TC
TDSJQU
TSD 0lUUQ OFUEOB CPPUTUSBQDEO DPN CPPUTUSBQ
TDSJQU IMKT JOJU)JHIMJHIUJOHOO-PBE TDSJQU
CPEZ
IUNM

,QWKLV H[DPSOH ZH FDBQUIK N ANQKE YOO RJIF GAUR A A
UHIHUWR WKHWLWOHRIWKHGRFXPHQWDQG LWV DFW
IURP 3LOODU <RXKDYHWRSXWVXFKDWHPBEBIDWHLQ
UFS IUNM UHRQMBDFSOH DQGUHIHUHQFH WKLV ILOH |
FRQILIXUDWLRQ SDUDPHWHU VHH

., S&RPPDQG OLQHLQWHUIDFH

,QWKLV VHFWLRQ ZH V KRIAVKRESWPERD RGHONLIKH LQWHUIDFF
2QHRIWKHEDVLF XVHV RIWKHFRPPDQG OLQH LV

QIJMMBS FYQPSU UP MBUFY 1IBSP4PVOE QJFS
PS JO 8JOEPXT
11IBSP FYF 1JMMBS JNBHF QJMMBS FYQPSU UP MBUFY

<RXFDQ GHILQH DQ H[SRUW W\$PI7ZANVKRW ¥ H BEDMH B PSRV
DUH
$PDUNGRZQ
TODWH]
TKWPO
$SLOODU
TWH[W
tPRFN
$JLWKXEPDUNGRZQ
$EHDPHU
$GHFN-6

,QWKHFDDHAHREDHD AHIRUW 3LOODU ZL O CSILHD@HDWIWRW D
W([SRUW RUGHU WR ODXQFKWKHFRPSLODWLRQRID

tf



,f <« B3LOODUIURP 3KDUR

FRPSLODWLRQ WKHVFULSW ZLOO FUHDWH D V\PEROLF
QDPHBRRYWR WKHGLUHFWRU\WKDW FRQWDLQV WKH 7H|
EROLFOLQNIRUUHODWLYHYVY SDWKV <RXFDQFXVWRPL
MBUFY$PSIDIBDEHWHU RIWKHFRQILIXURQWHRG U)IRAHH[D
3KDUR XVH

OMBUFY$PNNBOEO OMVBMBUFY GJMF MJOF FSSPS JOUF
\GIMF/BNFA~ EFW OVMM

SFU

JG << SFU OF =>> UIFO

DBU \GIJMF/BNF8JUIPVU&YUFOTJPO”" MPH

FDIP =0$BO/U HFOFSBUF UIF 1%"' =0

FYJU

GJO

JRUQRZWKHVFULSWLVRQO\JHQHUDWHGIRUDQ 8QL]
KDYHMQ*R&\JZLQ RUGHU WR ODXQFK LW

OXOWLSOH ([SRUWYV

<RXDOVRKDYHWKH SRVVLELOLW\WR @BEBRFM P& WL
QPSUSBUDPHWHU )RUH[DPSOH \RXLFDODIGFRWKLY WR V

OEFGBVMU&YQPSUFSTO < OIUNMO OMBUFYO OUFYUO >
0JOQVU'IJMFTO < OEPD QJMMBSO0O >
7KHQ ODXQFK

QIJMMBS FYQPSU
PS JO 8JOEPXT
11IBSP FYF 1JMMBS JNBHF QJMMBS FYQPSU

,J\RXGRDQH[SRUW ZLWK WKLV FRQILJXEPDWMIURM\RX Z
EPD WDRSPD UPQG\RXZLOO DOVRIJHWD VFULSW WR JHC

3LOODU IURP 3KDUR

3LOODU XVHV VIQWD[VLPLODU WR WKDW RIZLNL DV ZF
DQG H[SRUWHU VHWV 3LOODUWDNHVDVWULQJDQG S
7KLV GRFXPHQW-VFRQWHQWY FDQ EHWUDQVIRUPHG (
LW ZLOO EHUHSODFHG E\WKHILOH-VFRQWHQW 7KHQ

+RZWRFUHDWHD 3LOODU 'RFEXPHQW

,WLVSRVVLEOHWRGLUHFWO\FUHDWHD 3LOODU GRF.
WKDW

%\ SDUVLQJD 6WULQJ
t %\FUHDWLQJWKHGRFXPHQW IURP VFUDWFK



'RFXPHQWLQJ\RXU3URMHFW ZLW

&UHDWLQJD GRFXPHQW E\ SDUVLQJD 6WULQJ

&UHDWLQJD GRFXPHQW E\SDUVLQJD 6WULQJLV VLPSO
XPHQW3DUVHU

] XJLJ ]
XJLJ | .Z %PDVNFOU/
13%PDVNFOU1BSTFS QBSTF XJLJ

2UIURPDILOH

13%PDVNFOU1BSTFS QBSTF 'JMF4ZTUFN XPSLJOH%JSFDU|
DPOUFOUT

&UHDWLQJD GRFXPHQW \RXUVHOI

JRUWKDW \RXILUVW QHHG WR FUHDWHD GRFXPHQW

] EPDVNFOU ]
EPDVNFOU 13%PDVNFOU OFX

2QFH\RX:-YH FUHDWHG \RXU GRFXPH Q3w PRX NBQ B YUHDNA
VXEFODVVLQVWDQFHVDV\RXZLVKDQGDGG WKHP )RU
DQGDSDUDJUDSKZLWKDQLOOXVWUDWLRQ

] EPDVNFOU UJUME GJHVSF]
EPDVNFOU 13%PDVNFOU OFX
UJUMF 13)FBEFS OFX
MFWFM
BEE 135FYU DPOUFOU /GPP/
ZPVSTFMG
GJHVSF 13'JHVSF OFX
BEE 135FYU DPOUFOU /"MJBT/
SFGFSFODF /GJMF UFTU QOH/
FNCFEEFE USVF
ZPVSTFMG
EPDVNFOU BEE UJUMF BEE GJHVSF
? EPDVNFOU

$GRFXPHQW XVXDOO\FRQWDLQYFIHFQUGLIITHUHQW ,WHI

] JUEN ]
JUFN 135FYU DPOUFOU /GPP/

<RXFDQILQGKRZWRLPSOHPHQWDOO RIWKHP LQ WKH

+RZWR ZULWHD 'RFXPHQW

2QFH\RX KDYH\RXU GRFXPHQW \RXZLOO ZDQW WR HJ!
WKHUH -VDQRSWLRQDO VWHS WUDQVIRUPLQJ\RXU



,f <« B3LOODUIURP 3KDUR

DEVWUDFWLRQ WKDW ZLOO YLVLW LWDQGDGDSW LW )
YLVLW WKHGRFXPHOQWDQGUHSODFHD VFULSW ZLWK L
LWVHYDOXDWLRQ 7RKDYHWKHOLVWRIWKHGLIIHUH
WUDQVIRUPHU OLNH WKLV RQH

] DPOGJHVSBUJPO ]

DPOGJHVSBUJPO 13$PDPPO$POGJIJHVSBUJPO OFX CBTF%J
/IEJSFDUPSZ8JUI.Z'IJMFT/

134DSJQU&WBMVBUPS OFX

DPOGJHVSBUJPO DPOGJHVSBUJPO

TUBSU EPDVNFOU UPQ/PEF

1RZZH KDYHRXUGRFXPHQW ,QRUGHUWRH[SRUW LW
LOQVWDQFHRIWKH35'RFXPHQW:ULWHU VXEFODVVHYV

13)5.-8SJUFS XSJUF EPDVNFOU

+RZWRH[SRUW ZLWK D FRQ4JXUDWLRQ

,QRUGHUWRH[SRUW ZLWK D FRQILIXUDWLRQ\RX QHHG
7TRVHHDOO SRVVLEOH SDUDPHWHUV \RXPDVUHIHU WR

13$PDPPO$POGIHVSBUJPO OFX'SPN4USJOH /

\

0JOQVU'JMFTO < OGPP QJMMBSO 0CBS QJMMBSO0>
OPVUQVU5ZQFO IUNM

OTFQBSBUFOVUQVU'JMFTO GBMTF

OPVUQVU'JMFO OUFTU IUNMO

N

/ FYQPSU
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*HQHUDWH 3') GRFXPHQ
SUWHIDF

20LYLHU $XYHUORW DQG *XLOODXPH /DUFKHY-TXH :

7KH $GREH 3') IRUPDW LV SUREDEO\RQH RIWKH PRVW Z
XPHQW IRUPDWV 8VHG GDLO\ LWLV WKHEDVLV IRU W}
GRFXPHQWV WKDW FRQWDLQ ERWK WH[W DQG JUDSKLF
SXUFKDVHRQD ZHE VLWH GRZQORDGD UHSRUW D ERF
WKHVHILOHV ZLOO PRVW OLNHO\EH 3') GRFXPHQWV )]
SURYLGHDQ\VXFKUHSRUWLQJIXQFWLRQDOLW\ VXSSR
PXVWDQG WKHJHQHUDWLRQRI3')GRFXPHQWYV LV SDU\

,Q3KDUR $UWHIDFWLVDQLQQRYDWLYHIUDPHZRUN V
JHQHUDWLRQRI3')GRFXPHQWV DQGLVGHYHORSHGE
ODXPH/DUFKHYHTXH

2YHUYLHZ RI $SUWHIDFW

$UWHIDFW LV D3')IUDPHZRUN ZKRVH GHVLJQ ZDV JXLC
FLHQF\ SURGXFWLYLW\DQG VFDODELOLW\ 7RDFKLH
VFULEHGE\D WUHHRIREMHFWY $GRFXPHQW LV DQ RI
RIRWKHUREMHFWY HDFKFRUUHVSRQGLQJWRD SDJH
QRQ YLVLEOHLWHPVDUHDOVR REMHFWY 7KHVHREM
EHUHXVHG LQ WKHVDPHGRFXPHQWEXWDOVRDFURV'
PHQWV WKDW FDQ EHVLPSOH HJ DSLHFHRIWH[WRUTI
HOHPHQWV ZLWKDGYDQFHG EHKDYLRUDQG D VSHFLD
GDWDLQDWDEOHRUJHQHUDWH D EDUFRGH

$UWHIDFWFRQWDLQV GHIDXOWHOHPHQWYV VXFK DV S|
WR TXLFNO\JHQHUDWH UHSRUWYV 7KHVWUHQJWK RI|V

.



*HQHUDWH 3') GRFXPHQWYV ZLWK $U

LQGHSHQGHQW RIHDFKRWKHU 7KHRUGHULQ ZKLFK\\
GRFXPHQWGRHV QRWDIIHFW WKHLUDSSHDUDQFH 7K
IUDPHZRUNV WKDW H[SORLW WKHQRWLRQRIVWUHDP
SLHFHRIEOXHWH[WZLOO EHIROORZHG E\DQRWKHU SL
RIDGLUHFWLYHWRXVHDGLITHUHQW VW\OH $UWHID
LQFOXGHVLWVRZQ VW\OH ,IDQDWWULEXWHLY QRW
WKHQ XVHV D VW\OH VKHHW WKDW LV VHW DW WKH GRFX

7TKLVDXWRQRP\RIHOHPHQWV DQG VW\OHPDQDJHPHQ
$UWHIDFW ,WPDNHVLWHDV\WRIHQHUDWHD GRFXPH(
DSDUWLFXODURSHUDWLRQ

&RQFHSWV NH\DVSHFWV DQG OLPLWYV

$IWHU PRUHWKDQD\HDURIGHYHORSPHQW WKH FRQF
FRQVLGHUHG VWDEOHDQG LWLV DOUHDG\XVHGLQLQ
FXUUHQW IHDWXUHV DQG NQRZQ OLPLWDWLRQV

1$UWHIDFW KDV D VLPSOHDUFKLWHFWXUH WKDW ID
IHDWXUHYV

FWVXSSRUWV WKHGHILQLWLRQRID3') GREXPHQW I
I WFDQVSHFLI\PHWD LQIRUPDWLRQ VXFKDV WLWOF

+,WPDQDJHV GLVSOD\RSWLRQV ZKHQ RSHQLQJ D GRI
FRPSDWLEOH ZLWK WKLV IHDWXUH

FWVXSSRUWV FRPSUHVVHG 3') GRFXPHQW JHQHUDW

(DFKSDJHRID3') GRFXPHQWFDQKDYHLWVRZQ SDUW
WDWLRQ %\GHIDXOW $UWHIDFW VXSSRUWYV D VHW RI
RUHERRN ,WFDQHDVLO\EHH[WHQGHG WRILW VSHFL
WHUPLQHG QRW ZKHQ WKH SDJHLV FUHDWHG EXW ZKH
+HQFHHDFK SDIJHLVLQGHSHQGHQW ZKLFKDOORZVR
ZLWKYDULDEOHDUFKLWHFWXUH

2QHDFK SDJH $UWHIDFW SODFHVVLPSOH RUFRPSOH[H
LVIJHQHUDOO\VGHILQHG XVLQJVLPSOHHOHPHQWYV RU
HOHPHQWLVLQGHSHQGHQWDQG LV SRVLWLRQHG UHOI
SDJH

$UWHIDFW SURYLGHV JUH\VFDOHPDQDJHPHQW DQG FR(
ZKHUHHDFK FRORUFRPSRQHQWLVUHSUHVHQWHG E\
DUHWKRVHLPSRVHG E\WKH 3') EXW $UWHIDFW GRHV C
77) VSHFLILFDWLRQ <RXFDQLQVHUWLPDJHVLQWR
-3(* RUPDW LV FXUUHQWO\VXSSRUWHG $UWHIDFW GRH
LOWHUDFWLYHLQSXWILHOGY LQWHJUDWLQJ-DYDG6FU
FHUWLILFDWHYV 2IFRXUVH WKHVHVSHFLILFDWLRQVD
WKHIUDPHZRUN FKDQJHV

oo T %0



~

.Y . *HWWLQJVWDUWHGLQ ,f PLQXWHYV

GCHWWLQI VWDUWHG LQ ,f PLOQXWHY

6D\ \RXDOUHDG\SURJUDPLQ3KDURDQG\RXZDQW WR
7KLV VHFWLRQ ZLOO VKRZ\RXKRZWR GRVRLQ OHVV WE

JLUVWIARX VKRXOG ORDGWKHIUDPHZRUN 7KHJRRG Q!
IRUQDWLYHOLEUDULHV DV $UWHIDFW LV ZULWWHQ HC
HIHFXWLRQ SODWIRUP OLFURVRIW :LQGRZV ODF 26 ; /
$UWHIDFW ZLOOEHDYDLODEOHDQG XVDEOH

-QVWDOOLQJ SUWHIDFW
SUWHIDFW LY KRVWHGRW®GPDINBWNDWOWBNWIXIEFC DPN 3.

"SUFGBDRLQVWDOO $UWHIDFW H[HFXWH WKHIROORZL

(PGFS OFX
TNBMMUBMLIVC6TFS // QSPKFDU /3.P% "SUFGBDU/
QBDLBHF /$POGJHVSBUJPOOG"SUFGBDU/
MPBE

$POGJHVSBUJPOOG"SUFGBDU MPBE

/IRDGLQJWKHFRQILIXUDWLRQ DXWRPDWLFDOO\ORDG
ZRUN ZKLFKVXSSRUWV WKHGHILQLWLRQRIGLIITHUHC
GHIDXOWWKHFRQILIJIXUDWLRQ ORDGV WKHVWDEOH YH

2QFHORDGHG \RXFDQEURZVH WKHPDLQ SDFNDJHYV DC
F7TKHSUFGBDU &$BRQMFH FRQWDLQV PDQ\XVDJHH[D

F7TKHSUFGBDWBBFSI®BIJH FRQWDLQV WKH PDLQ HOHPH
PHQWY SDJHVRUVW\OHVKHHWY EXWDOVRHOHFV
DFFHVVLEOH YLD WKH+HOS %URZVHU

$f7KH3') REMHFWYV WH[W JHRPHWULFVKDSHV LPDJ
EDVLFIUDPHZRUN-GBBU@BPSF &§MANFGUTFGBDUD
$PSF &MFNFOUT $PNQPTJUFT

F7TKHIRQWV DUH GHILQHMSURGWBYH $P ®HRIR¥E B F X
PHQWIRUPDWYV LQNKAGBDRNPRISIF '"PSNBUT

(IHFXWLQJ WKH 4UVW GHPR V

7TKHEHVW ZD\WR VWDUW ZLWK $UWH D F®&B.IVUN & WEINYGHIMDF
%FNPDFNDJH DQG WRLBWXWQANPBR/ RIPHWKRGV

JARX ZDQW WR UXQDOOGHPRY MXVW H[HBRXMHANWKH IR
SVO"MM%ENPT

%\GHIDXOWHDFKJIJHQHUDWLRQUHVXOWLV ZULWWHQ
EXWI\RXFDQGHILQH\RXU REFEPEHROGLDW @HWKRG H J
IROORZV



*HQHUDWH 3') GRFXPHQWYV ZLWK $U

1%"%FNPT DMBTT EFNP1BUI
? / 6TFST QIBSP QEG /

J)LQDOO\ +HOOR :RUOG

<RXZLOO QRZFUHDWH\RXUILUVWDQG VLPSOHVW 3') GF
SDJH 7TRGR WKLV \RXPXVWGHILQHDQLQVWDQFHRID
DSDJHZKHUH\RX ZLOO SRVLWLRQD WH[WFRPSRQHQW

1%'%PDVNFOU OFX
FYQPSU5P /IFMMPXPSME QEG/ BT'IJMF3FGFSFODF XSJUF4Ll

2QFH WKH LQMW B@BNRFUHDWHG LWLV H[SRUWHG XVL
ILOH Q DFPMINEP X P SME\ GEED XOW WKH SURGXFHG 3') GRFX
LQWKHGLUHFWRU\RI3KDUR ,I\RXRSHQ WKHILOH LW
\RXKDYH QRW \HW GHILQHG DQG DGGHG DQ\FRQWHQW

/HW XVHQULFK WKHSUHYLRXV H[DPSOHDQGDGGD SDJ

1%'"%PDVNFOU OFX
BEE 1%'1BHF OFX
FYQPSU5P /IFMMPXPSME QEG/ BT'JMF3FGFSFODF XSJUF4

IRZLI\RXRSHQWKHILOHWKHUHVXOWLV GLITHUHQW V|
HPSW\SDJH /HW XVDGGDILUVWWH[WFRPSRQHQW WR

1%"%PDVNFOU OFX BEE

1%'1BHF OFX BEE

1%'5FYU&MFNFOU OFX UFYU /)FMMP 8PSME / GSPN NN
FYQPSU5P /IFMMPXPSME QEG/ BT'IJMF3FGFSFODF XSJUF4U

7TRSODFHWKHWH[WRQWKH SDJH ZHIPWY'B BYWHMFRIFORQ
"HDGG LWWRWKHSDIJHDQG GHILQH LWIFBFRRIWALR Q X\
WKDW ZH FDQ VSHFLIV\GLPHQVLRQV XVLQJVHYHUDO XC
FHQWLQHWHUV FP RULQFKHV LQFK 7KHVHFRRUGL
XSSHU OHIWFRUQHU RI WKH SDJH

$UWHIDFW XVHV D VHW RI GHIDXOWY WR JHW FRPSDFW
WKDW DUH SDUW RID GRFXPHQW ORUH VSHFLILFDOO\
ZKDW DUH FRQVLGHUHG WKHPRVW FRPPRQ YDOXHV ¢
IRUPDW LV VHWWRS$ DQGLWVRULHQWDWLRQ WR SRL
ZULWWHQLQ EODFN XVLQJWKH +HOYHWLFD IRQW

7KLVILUVWH[DPSOHLQWURGXFHG VRPHEDVLFFRQFHSES
WR SURGXFHD3') GRFXPHQW ZLWK 3KDUR 7KHIROORZ?
$UWHIDFWDQG VKRZKRZWRGHILQHPRUHFRPSOH[ GRI



,~ T 'RFXPHQW 'H4QLWLRQ

., T '"RFXPHQW 'H4QLWLRQ

$UWHIDFW UHSUHVHQWYV 3') GRFXPHQWY DV REMHFWYV
1%'%PDVRE®WSOD\WKHUROHRIFRQWDLQHUV IRU UHFH
PHQW DOVR VXSSRUWV DGYDQFHG RSWLRQV VXFK DV W/
RIFRPSUHVVLRQ WKHRSHQLQJLQ WKH3')UHDGHU DC
LQIRUPDWLRQ

7KHRUGHU LQ ZKLFK S D J H\WD% P IDRNENDERMROMK IHQ H W K F
RUJDQL]DWLRQ RI GDW D ZQ RIWHK I RUKGHHGRLRX P KIQPK W K H
DUHFUHDWHG 7KLV PRGHRIRSHUDWLRQDOORZV\RX"
FRQWHQWVY FDQ EH G\QDPLFDOO\JHQHUDWHG DQG RUJ

3DJH $GGLWLRQ

7TRDGG SDIJHVWRD GRFXBEQW WKIGPHYVDBSHQGYV D SDJ
WKRVHDOUHDG\ SUHVHQW LQ WKHGRFXPHQW :KHQ JHC
WUDYHUVHV WKHOLVWRISDIJHV VWDUWLQJIURP WKH
IROORZLQJVFULSWGHILQHV D GRFXPHQW ZLWK D VLQJ

1%'%PDVNFOU OFX
BEE 1%'1BHF OFX
FYQPSU5P /&NQUZ1BHF QEG/ BT'IJMF3FGFSFODF XSJUF4US

'RFXPHQW 3URSHUWLHYV

$3')RFXPHQWFDQEHFRQILIXUHG ZLWK D VSHFLILF IR
SUHVVLRQDQG GLVSOD\PRGH DV ZH VKRZ QH[W

'RFXPHQW IRUPDWDQG RULHQWDWLRQ

%\GHIDXOW D GRFXPHQWLVJHQHUDWHGLQ WKH$ IR
RQO\IRUPDW WKDW LV D YDELWOAGBM®MKW $ R 1B BFEESNNDBILHT

WDLQVDOLVWRISUHGHILQHG IRUPDWYVY WKDW FRYHU
1%'" '"PSNBUHWWHW VRJHFS ' DINBD IRUPDW VXLWDEOH I
UHDGHU'ECPPL'PSINBM QHHG D SDUWLFXODU VL]H \RX |
IRUPDW LV VLPSOV\GHILQHG E\WKH YDBXGBVYHMWXU[FHG E

$1%'% P D\DNFFRIGB WV W KGIPPSHNVBUR YISHFLI\WKH IRUPDW RI D
RIWKHGRFXPHQW )RUHDFK SDJH WKLV YDOXHZLOOE
RWKHUZLVH (DFKSDJHFDQVSHFLI\D GLITHUHQW IRUT
FUHDWHV D GRFXPHQW XVLQJWKH$ IRUPDW

1%"%PDVNFOU OFX

GPSNBU 1%'" '"PSNBU OFX

BEE 1%'1BHF OFX

FYQPSU5P /" QEG/ BT'JMF3FGFSFODF XSJUF4USFBN



*HQHUDWH 3') GRFXPHQWYV ZLWK $U

7TKHDEVWUDFW VXSHUHRQGCDPE NBDOMERREDMWAOH IRU GF
WKHSDJHRULHQWDWLRQ 7KHUHDUHWZRDOWHUQDW
RULHQWDWLRQLY VHWE\VHQGLQJRQHRIWKHWZR PH
TFULPSWSBGRW-BOETDBQF

7KHIROORZLQJH[DPSOHJHQHUDWHV D GRFXPHQW ZK!
DQG ODQGVFDSHRULHQWDWLRQ

1%"%PDVNFOU OFX

GPSNBU 1%'" '"PSNBU OFX TFU-BOETDBQF

BEE 1%'1BHF OFX

FYQPSU5P /" MBOETDBQF QEG/ BT'JMF3FGFSFODF XSJUF4Ll

1RWHWKDW VHWWLQJWKH GHIDXOW ODQGVFDSH PRGH
WKH SRVVLELOLW\IRUD SDUWLEXODU SDJHWR EH RUL
IXOO\VXSSRUWYVY SDJHV RI GLIIHUHQW VL]HV DQG GLIIt
VLQJOH GRFXPHQW

&RPSUHVVLRQ

7KH 3') IRUPDW DOORZV\RXWR FRPSUHVV WKH GDWD
3') GRFXPHQW FDQ FRQWDLQ ODUJHDPRXQWV RI GDWD
RIJHQHUDWHG GRFXPHQWV $UWHIDFW GHIDXOWV WR
QHHG WR GLVDEOH WKLV RSWLGRIDP NRYSPAHRKIBIG WHRQVS KAHK
GRFXPHQW -

7TKHIROORZLQJH[DPSOHJHQHUDWHV DQ XQFRPSUHVV}

1%'%PDVNFOU OFX

VODPNQSFTTFE

BEE 1%'1BHF OFX

FYQPSU5P /VODPNQSFTTFE QEG/ BT'JMF3FGFSFODF XSJUF

$QRWKHU PHVVDPN QEIFrHBEY WKHFRPSUHVVLRQ

&RQWUROLQJ'RFXPHQW 2SHQLQJ

$GREH $SFUREDW UHDGHU VXSSRUWYVY YDULRXV GLVSOL
GRFXPHQW 7KHVHOHFWHGPRGHLV GHILQHG GLUHFWZC
WKDW LIWKH 3') UHDGHU WKDW LV XVHG WR ORRNDW W
ZLWKWKHVHRSWLRQV WKH\ZLOOEHLJQRUHG

'LVSOD\PRGH SURSHUWLHV DUHGLYLGHG LQ WZR FDWF
VL]JHRIWKH SDJHVDQG WKRVHUHODWHG WR WKH SDJH F
IRUPHU DUH VHW XV L@V MNKIBHMHFVE BEBMO[® PND QG

WKH ODW WHUHWEQS P FBHEEP OUJOVPVTHBWAPHVVDJIHV
VKRXOG EH VIHE W RDRLEDOWD Q F H

LWEVMM1IBBFK SDIJH RIWKHGRFXPHQW RFFXSLHV WK F
'LWEVMM8MEKH GLVSOD\LV RSWLPL]HG WRBWMIKHHSDJH Z
GLVSOD\PHHWV WKHGLPHQVLRQV VSHFLILHG LQ WKH|3

Lt f



,~ T 'RFXPHQW 'H4QLWLRQ

7TKHIROORZLQJH[DPSOH FUHDWHYVY D GRFXPHQW WKDW
GLVSOD\VSDFH

QEGEPD 1%"%PDVNFOU OFX GVMM1BHF

"LWK WKH P[IPVPHDRK FDQ GHILQH D ]JRPLQJUDWLR H[SUH
DJHV 7KHIROORZLQJH[DPSOHGHILQHV WKDW WKH GRF
JRRPRI  SHUFHQW

QEGEPD 1%'%PDVNFOU OFX [PPN

<RXFDQDOVRFKRRVHWR GUOHVMF1IBENEDP WMZ BREIJAVZR
UXP1BRRTRQH DIWHWW®&H RFOPKHIMBIHFWKH IROORZLQJ H
SOH

QEGEPD 1%"%PDVNFOU OFX DPOUJOPVTI1IBHFT

7TKHVHVY PHVVDJHV FDQEHFRPELQHGDV VKRZQ LQ WKH
QEGEPD 1%'%PDVNFOU OFX [PPN DPOUJOVPVTIBHFT

6HWWLQJPHWD LQIRUPDWLRQ

(DFK 3') GRFXPHQW FRQWDLQV D VHW RILQIRUPDWLRQ L
DUHQRW WREHRYHUORRNHG HVSHFLDOO\LI\RXU GRF)
WRDQ ('0 (OHFWURQLF'RFXPHQW ODQDJHPHQW V\VWH]
ZRUNIORZ :LWK WKLV LQIRUPDWLRQLW LV SRVVLEOH
GRFXPHQWV DQG VHOHFW IRUH[DPSOH WKRVH ZULW
WKRVHIRU ZKLFK FHUWDLQ NH\ZRUGV KDYH EHHQ VSHF

$UWHIDFW LPSOHPHQWY WKLV LQIRUPD WERRWERYBLQJ D
HDFKLQVW® QFRDRINOQQ VWIVEG FFHURMBDBVRFLDWHG DC
LVDFFHVVLEOH XVN©UBWKBHUBHMDPXDW WKH SURGXFHU
/"SUFGBBPRX FDQ VSHFLI\WKH GREXPHQW WLWOH VXEN
WKH QDPH RIWKHDXWKRU DOLVWRINH\ZRUGVY DQG Wk

7KHIROORZLQJH[DPSOHJHQHUDWHV D QHZ GRFXPHQW
WLRQ

QEGEPD 1%"%PDVNFOU OFX

QEGEPD NFUB%BUB

UJUMF /%PDVNFOU UJUMEF/

TVCKFDU /TVCKFDU PG UIF EPDVNFOU/
BVUIPS /5IF 1BTUB 5FBN/

LFZXPSET /DPPM SPDL CFTU/

DSFBUPS /1IBSP/



A

*HQHUDWH 3') GRFXPHQWYV ZLWK $U

¥ 3DJHV IRUPDWV DQG PRGHOV

3DJHVDUH WKHVXSSRUW IRU ZULWLQJDQG GUDZLQJ LC
GHILQHV D SDJHVL]H RULHQWDWLRQDQG SRVLWLRQ .
FDQEHEXLOWIURPDPRGHO WKDW SURYLGHVDQ RYHUC
DUHGHSRVLWHG

3DJHFUHDWLRQ

$SDIJHLVUHSUHVHQWHG E\ DITXA'QB WD IQE W RO WIK\HDIF 9D YR
VLPSO\GRQH E\ VHQ G lOFXVR WHKA-HR// DV WA

QBHF 1%'1BHF OFX

6HQGLQIWKBPBYRDIIRFXPHQW ZLWK D SDJH DV DUJXPF
WKHSDJHWR WKHGRFXPHQW

QEGEPD 1% '%PDVNFOU OFX
QBHF 1%'IBHF OFX
QEGEPD BEE QBHF

%\GHIDXOW DSDJHWDNHV WKHGLPHQVLRQVDQG RU!
\RXU3') GRFXPHQWLVS$ ODQGVFDSH DOODGGHG SDJ
+RZHYHU $UWHIDFWFDQDVVLIJQ VSHFLILFGLPHQVLRQ'
DOORZLQJRQHGRFXPHQW WRKDYHDPL[RISDJHV ZLW
7TRDOORZ WKLV HDRKIBHFGYBDOQVWBRQ G VGAWPKSHIBHVV DJH
ZKLFKWDNHYV DQEKQWVEDRWBH RXPHQW

7TKHIROORZLQJH[DPSOH FUHDWHV DWZR SDJH GRFXPH(
IRUPDW RI WKHGRFXPHQW WKHVHFRQGLVLQS$ ODQG!

QEGEPD 1%'%PDVNFOU OFX
QBHF 1%'1BHF OFX

QBHF 1%'1BHF OFX GPSNBU 1%'" 'PSNBU OFX TFU-BOET
QEGEPD BEE QBHF BEE QBHF

7THPSODWHYV

$ WHPSODWH LV DQ U@y SVWFNTRHRRIFKALDMHU LWV IURP WK
1%'1BHW LV D SDIJHZLWK SUHGHILQHG FRQWHQWYV WKDYV
SDIHRQ ZKLFK\RX ZLOO GUDZRUDGG\RXUFRPSRQHQ
EHFRPSRVHGRIDKHDGHUIRUD OHWWHU DKHDGHUD
GHOLPLWHG VXUIDFH

7KH SDF8SWHGBDU &YBNQMFT %RNPTUS WNZRMBDPSOH R
WHPSODWHWR FUHDWH &' RU'9'"VOHHYH SDJHV 7KH IF
GXFHVD$ SDIHRQ ZKLFKWKHRXWOLQHV RID &' VOHHY

QEGEPD 1%"%PDVNFOU OFX
DPWFS 1%'$PNQBDU%JTD5FNQMBUF OFX



.~ 7 (OHPHQWV

$ WHPSODWHLYVY GHILQH G SFX YRNDKEBRKHAN Y B YVHVKH $U W
IDFWHOHPHQWY WR WKH SDJH 7KLV EXLOGV WKH SDJH
FRGHRIWKH & WHPSODWHLVEHORZ $VLWLVUHODWL
H[SODLQ WKHFRGH KHUH
1%'$PNQBDU%JTD5FNQMBUF ESBX5FNQMBUF

TFMG BEE 1%'3FDU&MFNFOU

GSPN NN ! NN

EJNFOTJPO NN ! NN

EPUUFE TFMG EPUUFE

TFMG BEE 1%'-JOF&MFNFOU
GSPN NN ! N N
UuprP NN ! NN
EPUUFE TFMG EPUUFE

»  (OHPHQWYV

7KHFRQWHQWV RISDJHV LV GHILQHG XVLQJUHXVDEO
$UWHIDFW KDV EDVLF HOHPHQWY WKDW SHUIRUP VLPSC
OLQH EXWDOVR FRPSOH[HOHPHQWY WKDW FDQ IRU H
RUJHQHUDWHDEDUFRGH 21 FRXUVH LWLV SRVVLEO}
FRPSRQHQWYV

ORUHVSHFLILFRRMPANVMDWHXVDEOH FRPSRQHQW WKDW
WH[W DQLPDJH DJHRPHWULFVKDSHRUHYHQDFRPSO
WZR NLQ&VE&RMFNFOU

f6LPSOHHOHPHQWVYV®'FBRADBWURRWLYH RSHUDWLRQ L
VSHFLILFDWLRQ

t&RPSRVLWH HOHPHQWSIPQIORD ZWHIEBAU DURXQG
P X O WL1% &HI F NFKOHWIMKHU WKHA\DUH EDVLF RUFRPSRV|

6LPSOH HOHPHQWV DUHDVIROORZV DQG WKHLU KLHUI
1% ' #F[JFS$VSWF&MFNFOU
1% '$IJSDMF&MFNFOU
F1%'-JOF&MFNFOU
F1%'1PMZHPO&MFENFOU
F1%'3SFDU&MFNFOU
F1%'+QFH&MFENFOU
F1%'5FYU&MFENFOU
&RPSRVLWHHOHPHQWV DUHDVIROORZY DQG WKHLU |



JLIXUH ,3DJHDQG 'RFXPHQW (OHPHQWYV

JLIXUH ,4RPSRVLWH (OHPHQWYV



.~ 7 (OHPHQWV

F1%"'PSNBUUFES5FYU&MFENFOU
F1%'1BSBHSBQI&MFNFOU

F1%'"SSPX&MFNFOU

1% " %PVCMF"SSPX&MFNFOU

F1%'$FMM&MFNFOU

1% %BUB5BCMF&MFNFOU

1% "' %BUB5BCMF8JUI$PMVNOT$BQUIPO&MENFOU
1% ' %BUB5BCMF8JUI3BPXT$BQUIPO&MFENFOU

(DFK%'&MFKNB®YD VHW RI SURSHUWLHYV WKDW GHILQH LW
IRQW GRWV HWF 7KHVHSURSHUWLHVDUHJURXSHG
HOHPHQW (YHU\HOHPHQWFRQWUROVLWVRZQDSSHD
HOHPHQWY 7KLVLVLQFRQWUDVWWRPDQ\3')IUDPHZ
7KLVEHKDYLRUDOORZV\RXWRPRYHDQHOHPHQWDU
HOHPHQWLQPXOWLSOH SDJHV RUGRFXPHQWYV

&RPSRVLQIJDQG SODFHPHQW

$UWHIDFW-VHOHPHQWY KDYHD JHQHULF EHKDYLRU W
DSDJHDV ZHOODV WKHLU GLPHQVLRQV 7KH$UWHIDF!
SODFHFRPSRQHQWY 9DOXHV FDQEHH[SUHVVHG LQ VH"
LQFK 7KHRULJLQ RIWKHFRRUGLQDWH V\VWHP LV WKH

(OHPHQW SRVLWLRQLQJ

6HQGLQIJWKIKBBHAWRDNKH FODVV RIDQ HOHPHQW LQVWL
LWV SRVLWLRQ 7KH IROORIZI%WQIFH[D&NDENGFEIDOHDFW W VY D
PPIURP WKHOHIWERUGHUDQG PPIURP WKHWRS

1%'5FYU&MFNFOU GSPN NN ! NN

,QDGGLWLRQ $UWHIDFWRIIHUVRWKHU FRQVWUXFWRL
WKHHOHPHQW DQG ZH SUHVHQW WKHP QH[W

(OHPHQW VLI]H

$UWHIDFW RITHUV WZR ZD\VWR VHW WKH VL]HRID HOH
GSPN BBSPN EJNFOTJPO

7KHPHVEGBBN WODNHV DV DUIJXPHQWYVY WKHVWDUWDQG V

H[IDPSOH WKHIROORZLQJFRGHGUDZVD UHFWDQJOH Z|

OHIWDQG PPIURPWKHWRSDQGLWVHQGLVDW PP
PPIURP WKHWRSRIWKHSDJH

1%'3FDU&MFNFOU GSPN NN ! NN UP NN ! N N



*HQHUDWH 3') GRFXPHQWYV ZLWK $U

7KHPHVEOBBN EJNFOMDRBOBY DVDUJXPHQWY WKH VWDUW
VLIHRIWKHFRPSRQHQW )RUH[DPSOH WKHIROORZLC
FRPSRQHQWWREH E\ PLOOLPHWHUV

1%'3FDU&MFNFOU GSPN NN ! NN EJNFOTJPO NN ! NI

7KHPHVXDEBWIGIJHWHWXUQ WKH ZLGWK DQG KHLJKW R
QHQW

6LPSOHHOHPHQWYV

7KH SDFNMWHAGBDU $PSF &aMAFNFQW D I4ABT HDHPHQWDU\ F
QHQWYV 7KHUHDUHJURXSHGLQWKUHHFDWHJIJRULHYV
IRUPV

THIWDQG LPDJHV

7RZULWH WH[W RQ D SDJHA6%WFN UM AKAEFHHW R G
VHWV WKH WH[W WR EH GLVSGSPHGUFXHFROWW V B R WKRIC
LQJDQG WH[W GHILQLWLRQ

1%'5FYU&MFENFOU GSPN NN ! NN UFYU /IFMMP /

,PDJHVLQ -3(*IRUPDW FDQ DOVR EH LQVHIUW HGAHEMGEGR F
NFFDQ EHLQVWDQWLDWHG X \GISPNW K BREENOR/N E BV VD J
NFOTJPO GSPNAKUISFEBENXDEUIVQIGEG JHIWHW WKH VL]H Rl Wt
LPDJH ZKLOH UHVSHFWLQJLWV RULJLQDO DVSHFW UDW

7TKHIROORZLQJH[DPSOHJHQHUDWHV D 3') GRFXPHQW
FROQWDLQVRQHLPDIJH SODFHGDWWZRGLIIHUHQW OR
LPDJHLVY PPLQZLGWKDQG PPLQKHLIJIKW ,QWKHVH

PPDQG WKHKHLIJKWLVDXWRPDWLFDOO\FRPSXWHG
UDWLR

] QEG QBHF ]
QEG 1%"%PDVNFOU OFX
QBHF 1%'1BHF OFX

QBHF

BEE
1% +QFH&MFNFOU
GSPN NN ! NN
EJNFOTJPO NN ! NN

GSPN4USFBN 'JMF4USFBN GJMF/BNFE
/ IPNF FOUFSQSJTF JNBHF KQH/
QBHF
BEE
1%'+QFH&MFNFOU GSPN4USFBN 'JMF4USFBN GJMF/BNI
/ IPNF FOUFSQSJTF JNBHF KQH/
GSPN NN ! NN

oot %0



.~ 7 (OHPHQWV

XJEUI NN

QEG BEE QBHF

QEG FYQPSUS5P 'JMF4USFBN GPSDF/FX'JMF/BNFE
/ IPNF FOUFSQSJTF JNBHF QEG/

*HRPHWULF VKDSHYV
$UWHIDFW KDV WKHIROORZLQJFRPSRQHQWV IRU JHRP

7TKHFQRBV-VNOF&MEFUBEDWD OL@SPANVURJ
1%'-JOF&MFNFOU GSPN NN ! NN UP NN! N N

7KHFODVYV BBERNBIXHMF OAFOAWUD OLQH ZLWK WKH JLYH
SRVLWLRQ DQJOHDQG OHQJWK

1%'-JOF&MFNFOU GSPN NN ! NN BOHMF MFOHUI NN

TKHFQDVWFDU&NIHNSRIOHWVHQWY D UHFWDQJOH 7ZR PHV)
YDQ@¥PN EIJNFDD@GS®G®N UPKHWZRIROORZLQJH[DPSO]
HTXLYDOHQW

1%'3FDU&MFNFOU GSPN NN! NN EJNFOTJPO NN ! N

1%'3FDU&MFNFOU GSPN NN! NN UP NN! NN

TKHFQBVMPMZHPOGMBFPRWFORO\VIRQV 7R GHILQH D SRO\JF
VWDUW SRLQWDQG D VHULHVY RESRNQWIRXRVIQJ WKH PH

1%'"1PMZHPO&MFENFOU
GSPN NN! NN
QPJOUT \ NN! NN NN! NN NN! NN #

&LUFOHV DUH GHILQH& ¥JS\DKVW 8OM FRBOWEAN PHRO/ D J H

UFS SBEJVT

1%'$IJSDMF&MFNFOU DFOUFS NN! NN SBEJVT N N

%H]J]LHU FXUYHV DUH UH S WRoVHR] WHSG ¥ S WIK® KFFNEROW
ILQHG XVLQJ WESESFPNH QWD OH T

1% #F[JFS$VSWF&MFNFOU
GSPN NN! NN
QPJOUT \ NN! NN NN! NN NN! NN NN! NN 2

&RPSRVLWH (OHPHQWYV

$UWHIDFW FRPHV ZLWK D ULFKVHW RI KLJK OHYHO FRF
SDFNDBIHFGBDU $PSF &MFNFOUKRHSANRPASERHQWY DUF
UHVXOWRIWKHDVVHPEO\RIVLQJOHFRPSRQHQWYVY DQC

.. FS



*HQHUDWH 3') GRFXPHQWYV ZLWK $U

7KH\DUH XVHG WR FUHDWH OD\RXWV DQG FRPSOH[ FRC
DQGDKLIKGHIJUHHRIUHXVH 7KHVHFRPSRQHQWYV FDQ
DSSOLFDWLRQVDQG PDWHULDOV 7KH\DUHGLYLGHG
WH[W GUDZLQJDUURZVDQGUHSRUWLQJ

$GYDQFHG WH[W

6RIDU\RX KDYH XMVHG5WKH&EDBNBODFH WH[W RQ D SDJF
FRPSRQHQWLV OLPLWHGLQWHUPVRIIXQFWLRQDOLMW
VLWLRQRQWKHSDJH ,QDGGLWLRQWR WKLV $UWHID
SRQHQWV WKDW VXSSRUWD'®SNE B R BS5I HDYEBW-MV O U
M&MFNDEI'1BSBHSBQ&MFNFOU

7KHFRPSR@®HPSWBUFESF Y.VAMPNE®E YR & NEXWE O U
LQFOXGHV PDQDJLQJWKH DOLJQ FLEQMF MME MF R AQW H L
D1%'"'PSNBUFESFZUSNKFNERUGH U %) 1@ BBWSBMI&MFNFO L
DOORZVWKHLQVHUWLRQRIDSDUDJUDSK RI WH[W DQ<
EUHDNV DW WKHHQG RIOLQHV

'UDZLQJDUURZYV

$UURZVDUH YHU\ XVHIXOIRUJHQHUDWLQJVNHWFKHYV
QHQW'"SSPX&MBEDEZYWDLWQ DUURZZLWK D WLSDW LWV HQ
1% " %PVCMF"SSBYXOMVNDFWUS DW ERWK HIfWUHPLWLHYV

1%'"SSPX&MFNFOU GSPN NN! NN UP NN! NN

1%"%PVCMF"SSPX&MFNFOU GSPN NN!I' NN UP NN! NN

5HSRUW FUHDWLRQ

&RPSRQHQWYV LQKHU®WUBDBEMIKH SHUIHFW LOOXVWU
SRZHUDQG FRPIRUW SURYLGHG E\WKH FRPSRVLWH HC
WKHVH GDWD WDEOHV \RXFDQ TXLFNO\JHQHUDWH UF
\RXU QHHGYV

LWK WKH %OPB/YB5BC MREMFIHNEQH D UHSRUW ZLWK VSHI
VLRQVRQ WKH SDJHDQG VKRZLQJDJLYHQ GDWD VHW
WDEXODUPDQQHU DUHSRUWFRQWDLQV D QXPEHURI L
RIWKHUHSRUW

1%"%BUB5BCMF&MFNFOU OFX
EBUB
[4NJUI/ /IFUFS/
/[+POFT/ /.JDLBFM/
IXBTIJOHUPO/ /ISPCFSU/
GSPN NN ! NN
EJNFOTJPO NN ! NN

B



.~ 7 (OHPHQWV

7KHVXEF®'DMWUB5BCMF8JUI$SPMVN B WBQGMWW KM MNCFEOQ
EHKDYLRUWR VXSSRUW FD8W UR WWINHKW PO DVYLDHA DV D
PHQW ZKLFKFRQWDLQVWKHWLWOHRIHDFKFROXPQ |
WR QRWH WKDW WKHQXPEHU RIFROXPQ KHDGLQJV VKRX
RIFROXPQVDQGHDFKOLQHPXVWKDYHWKHVDPH QXPE

1%'%BUB5BCMF8JUI$SPMVNOT$BQUJPO&MFNFOU OFX
DBQUJPOT /IIBNF/ [AVSOBNF/ /"HF/
EBUB

/[4NJUI/ /1IFUFS/

/+POFT/ /.JDLBFM/

IXBTIJOHUPO/ /SPCFSU/

GSPN NN ! NN
EJNFOTJPO NN ! NN

JLQDOO\SUWHIDFW DOV R%'YBYIBGIBC M VSXIER ®MX/TS B Q U.
NFQKLFK LYV D YDUWLDBWYWBBBCMF8IJUISPMVNOWBQUJIPO&
EHKDYLRULV GLIITHUHQW VLQFH WKHFDSWLRQLV XVH
WKLV FDVH WKHWDEOH JLYBQWPBDVVRPH Q YXWWWVRKWKH
QXPEHURIHOHPHQWY HTXDO WR WKHQXPEHU RIURZYV

IDVWO\'%BUB5BCMFIENMFWBTFDOOEDFNPHFKDQLVP GHILC
VDDWTUPNJ[BUJPDOKWMPBDYRFLDWHG EORFNLVDFWLYDW
RIHDFKFHOO ,WWDNHVIRXUSDUDPHWHUY WKDW DUHV
DQG KRULIRQWDO SRVLWLRQRIWKHFHOOLQ WKH WDE
FHOO 8VLQJD EORFNRIFRGH LWLVWKHQ SRVVLEOHYV
WDEOHRUWRWULJIJHUVSHFLDO WUHDWPHQW

7TKHIROORZLQJH[DPSOH VY RUZNNDI KB/UHI RPONAYHDDY IH

7TKHEORFNUHSODFHV WKH DJHORIEFS HU BIRIQVEK\HW KH W H
SHUVRQLVROGHUWKDQ WKLUW\ 1RWHWKDW WKHEOR
HDFK OLQHDQG H[FOXGHV WKHWLWOHRIHDFKFROXPQ

1%'%BUB5BCMF8JUISPMVNOT$BQUJIJPO&MFNFOU OFX
DBQUJPOT IIBNF/ /[4VSOBNF/ /["HF/
EBUB

/4NJUI/ /[1IFUFS/

/I+POFT/ /.JDLBFM/

IXBTIJOHUPO/ /ISPCFSU/

GSPN NN ! NN
EJNFOTJPO NN ! NN
DVTUPNJ[BUJPO#MPDL < DFMM Y Z EBUB ]
Y BOE < Z > JG5SVF <
EBUB JG5SVF < DFMM UFYU /OMEFS UIBO [ >

>
>



*HQHUDWH 3') GRFXPHQWYV ZLWK $U

&RPSRVLWHHOHPHQWY EULQJD ORW RIIOH[LELOLW\W
RXVO\ WKHGHIDXOWRQHVGRQRWFRYHUDOO QHHGYV
WR FUHDWH\RXURZQ FRPSRQHQWYV :HVXJIJHVW WR VW
KRZWR SURFHHG

w  %B6W\OHVKHHWYV IRU QHZELHV

$1% ' 4UZMFUVAFGLFWLRQDU\WKDW FRQWDLQV UHQGH L
FRORURUWKHIRQW IRUSLHFHV RIWH[W )ROORZLQJ\
HOHPHQWY D VW\OHVKHHW FDQ EHUHXVHG DEFURVYV Gl
‘KHQ GRFXPHQWYV DUH FUHDWHG WKH\DUH DXWRPDWLF
WKDW WKHQ DSSOLHVY WR WKHLU HOHPHQWY &RQVHT)
HYHU\UHQGHULQJSURSHUW\IRUWKHHOHPHQWYV RI D ¢

JROORZLQIJWKHKLHUDUFK\ORJLF DVW\OHVKHHW GH
PHQWZLOORYHUULGH SURSHUWLHY VHWDW D KLJKHU
DWH[W&RORULQ WKHGRFXPHQW VW\OHVKHHW HYHU
LQWKDWFRORUH[FHSWIRUHOHPHQWY ZKHUH WH[W&
VWA\OHVKHHW

$UWHIDFWDOVRLQFOXGHV D GLFWLR@D&8M RWIRCEMO HV W |
JLYHQ D VSHFLILF QDPHG VW\OH )RUH[DPBOWHMFKH FR(
VW\OH

1%'5FYU GSPN NN! NN UFYU /.Z UJUMF/ TUZMF UJUMF

$WDQ\XSSHUOHYHO GRFXPHQW SDJH HWF \RXFDQG
WKHPHVMWDJHDV IROORZV

NZ%PDVNFOU TUZMFTIFFU UJUMF BU GPOU QVU 1%'$P\
QU

7KHPHVVIDLYHHV DFFHVV WR WKH % WMUWWHIDWWBH ZXWH RI
VSHFLIWWKBWWULEXWHRIWKHGRFXPHQW

6W\OHVKHHW HOHPHQWYV

'"HILQLQJD VW\OHVKHHW DOORZVRQHWR VSHFLI\VSHF
DVHWRIHOHPHQWY 7KHVHDWWULEXWHYV FDQ DOVR ElI
VKRZ KHUH WKHGLITHUHQW DWWULEXWHV DQG KRZWR"

JRQWV

$UWHIDFW VXSSRUWV LQWHJUDWHG B%'TRQ¥WY WKUR X.
$PVSIFSIPO)FMWFUJDB"PONCP VP BINFTDROW';BQGE
JOHCBUT7TKGIVH IRQWYV DUH DYDLOD ED%' LRORY WD)QHH ZH
VXSSRUWYV WK H P DDEIBJ\BWVIDH V

O f



" % 6W\OHVKHHWV IRUQHZELHYV

$VVDLGDERYH IRQWV FDQEHVHWGLUHFWO\IRUD SL
EHORZ

1%'5FYU GSPN NN! NN UFYU /.Z UJUMF/ GPOU  1%'S5JNF
QU CPME

7TKHFQ®BVPRUHUV WZR HIWUHPHO\XVHIXO PHVVDJHYV 7
GRFXPHEWAUSJIOHBQEBRHU*EFBM'POU4J[F'PS5IF4USJOH >

'LWK WKH PHRYVADUSH O HRIEIMHW WKH ZLGWK RI D VWULQJ
EDVHGRQWKHDWWULEXWHV RIWKHIRQW XVHG )RUH
UHWXUQV WKH ZLGWKVRMIN KRKHRXWUHQPHDVXULQJ SRLC

1%'$PVSJFS'POU TJ[F QU HFU4USJOHB8JEUI /IFMMP/

7KH PHVNBPUHEFBM'POU4J[F'PS5IFUHBIPOHOX MEKH RSWLF
VLIHIRUWKH XVHGIRQWEDVHGRQ WKHGHVLUHG ZLG
GHWHUPLQHV WKHUHTXLUHG VL]H IR/YAEM&/PHJWHU IRQ
WKHZLGWK VKRXOGEH FP

1%'$PVSIJFS'POU OFX HFU*EFBM'POU4J[F'PS5IF4USJOH /I
DN

'RWYV

$O0O0 JHRPHWULF VKDSHVY FDQ XVHD GRWWHG VW\OH ,W |
WKDWVSHFLILHVWKHOHQIJWKRIHDFKOLQHVHIPHQW
VKRZQ EHORZ

1%'"SSPX&MFNFOU GSPN NN ! NN UP NN ! N N
EPUUFE

1%"%PUUFE OFX

MFOHUI NN

TQBDF N N

&RORUV DQG VKDGHV RIJUD\

&RORUV DQG VKDGHV RI JUD\ D U Hl %HSFUMIPRSGHWLHGHED W |
FRORU $UWHIDFW XVHV WKHWUDGLWLRQDO 5*% VFKH
LVH[SUHVVHG XVLQJD YDOXHIURP WR $ GHHS EOT
WULSOH WKH FRORU UHG WR WKH FRORU

DQG ZKLWH WR *UD\WFDOHV DUH H[SU
YDOXH UDQJLQJIURP WR $ YDOXHRI FRUUHVSRQG\
RI LVHTXLYDOHQW WR EODFN

7TRVSHFLI\WKHFRORU RUJUD\VEIBXi$ RKABIB MWK PHV VL
DQBFYU$SPMPS XVHG 7KH\UHVSHFWLYHO\PDQDJH WK
FRORUDQG WH[W FRORU



*HQHUDWH 3') GRFXPHQWYV ZLWK $U

JRUH[DPSOH WKHIROORZLQJFRGHGUDZVDUHFWDQJ
DQGZLOOKDYHDUHGILOO

1%'3FDU&MFNFOU OFX

GSPN NN ! NN
EJNFOTJPO NN ! NN
GIMM$PMPS 1%'$PMPS S H Cc

ESBX$PMPS 1%'$PMPS S H C

7TKHFRGHEHORZ SURGXFHV DJUD\SLHFHRIWH[W

1%'5SFYU&MFENFOU OFX

UFYU$SPMPS 1% '$PMPS HSFZ-FWFM
GSPN NN ! NN

UFYU /" UFYU JO CMVEF/

'UDZLQJ WKLFKQHVYV

7TKHWKLFNQHVV RIDOLQH DVHIJPHQW RUDERUGHU
UIJDLOFDV VKRZQ EHORZ

1%'3FDU&MFNFOU GSPN NN ! NN EJNFOTJPO NN !
UIJDLOFTT NN

$OLJQPHQW

7H[W DOLJQPHQW LV P D@D MIG SYCEDIWRH[W FDQ EH DO
OHIW FHQWHU RU U LM R @UFCHPREBIHHIVI RH HROORZLQJ
H[DPSOH FUHDWHY D ULJKW DOLJQHG WH[W

1%"'"PSNBUUFES5FYU&MFNFOU GSPN NN ! NN EJNFOTJPO
BMJHONFOU 1%'""MIJHONFOU SJHIU
UFYU /"U SJHIU /

$SEVWUDFWLQJD VW\OH

$GRFXPHQWLVDVVRFLDWHG WR D GHIDXOW VW\OHVKH
WRDQ\HOHPHQW WKDW GRHVY QRW VSHFLI\LWV RZQ S
FUHDWHIFYU&MEMKRXW VHWWLQIJDIRQWDQG WH[W F
WH[WDQG WKHIRQWYV VHW LQ WKHGRFXPHQW ZLOO EH |

7TKHGHIDXOW VW\OHVKHHW LV DOZD\VILOOHG XS E\ $U
7TKDW: .V ZKA\\RX GLG QRW KDYHWR VSHFLIN\YDOXHV RIVW
<RXFDQDFFHVV WKH VW\OH VKUHHW X NFIRFXKW R H HP WKVD .
YDOXHV RIWKHGHIDXOW VW\OH \RXVLPSO\FKDQJH WK
IRUH[DPSOHDVIROORZYV



" % 6W\OHVKHHWV IRUQHZELHYV

NZ%PDVNFOU 1%"%PDVNFOU OFX
NZ%PDVNFOU TUZMF4IFFU

UFYU$SPMPS 1%'$PMPS S H C

GPOU 1%')FMWFUJDB'POU TJ[F QU JuBMJD

$UWHIDFW VW\OHV IRUPD WUHH (DFKVXE VW\OH SRLQ
VW\OHV LV WKHGHIDXOW VW\OHDWWDFKHG WR WKH G
EHFXVWRPLIHGDQG GHIDXOW EHKDYLRUFDQ EHUHXVI

6W\OHVKHHW DSSOLFDWLRQ

2IWHQ\RXZDQW WR DSSO\D VW\OHWRD VHW RIHOHPHC
RIDGRFXPHQW $VVDLGDERYH $UWHIDFWDOORZV \R>
DSSO\LWWR WKHHOHPHQWY WKDW VKRXOG IROORZ WK

JRUH[DPSOH WKDW\RXZDQW WR XVHD FHUWDLQ IRQV
HOHPHQW RUTXRWHV \RXFD@RUADYQIROOYRAOH QDPHG

NZ%PDVNFOU 1%"%PDVNFOU OFX
NZ%PDVNFOU TUZMF4IFFU RVPUF
UFYU$SPMPS 1%'$PMPS S H C
GPOU 1%'$PVSJFS'POU TJ[F QU JUBMJD

7KLV VW\OHLV GHILQHG KHUH DV WKHVXE GRFXPHQW VYV
HOHPHQWYV Rl WXK\DPMRVYB MW KB WKHIROORZLQJH[DPSOH
RVPUW\OH WRD SLHFHRIWH[WXMEQJ WKHPHVVDJH

1%'5FYU&MFNFOU GSPN DN ! DN
UFYU /NZ 2VPUF XJUI UIF RVPUF TUZMF/
TUZMF RVPUF

,QWKHDERYHH[DPSOH ZHRQO\KDYHRQHOHYHORI YV
VXSSRUWVDQLQILQLWHOHYHOV RIVW\OHV 7KLV EHK
HOHPHQWY ZKHUH WKH QHVWLQJ RIWKHHOHPHQWYV LPS

JRUH[DPSOH EHORZZHFUHDWHD GDWD WDEOH ZLWK D

1%'%BUB5BCMF8JUISPMVNOT$BQUIPO&MFENFOU GSPN NI
NN ! NN

DBQUJPOT /IBNF/ /[/AVSOBNF/ /FNBJM/

EBUB

[4ANJUI/ /1IFUFS/ /IQFUFS TNJUIINBIJM PSH/
/+POFT/ /.JDLBFM/ INJDLBFM KPOFT!FQS DPN/
IXBTIJOHUPO/ /SPCFSU/ /SPCFSU XBTIJOHUPO!CMJG DP
TUZMF EBUB5BCMF8JUI$SPMPSFE$BQUJPO
ZPVSTFMG

1%'%BUB5BCMF8JUI$SPMVNODOVT HBRRAIPROKIMFN HOWH P HQ W

HOHPHQW XVHV DV VW\O H B RNDNPNEVBQUEIUMEY K P HF @/ W Y H O\
IRUFDSWLRQVDQG FHOOV %\ XVLQJWKHVSHFLDOLVI

WOt



*HQHUDWH 3') GRFXPHQWYV ZLWK $U

LVWKHQ SRVVLEOHD WR XVHD VW\OH XQLTXHO\IRU W
EBUB5BCMF8JUI$SPMPSFE$BQUJIPO

7RGHILQH WKLV VW\OH WXIGH[SL AVY MEQ@ IFFORZ EBUBS
8JUISPMPSFE$BQUJPDFF HD\B\WQW KPOF D S WE RIDBG\E CO/HF R | W
8JUI$SPMPSFESWQWHPMQG WKHQ FXVWRPL]JHV LW

QEGEPD 1%"%PDVNFOU OFX

QEGEPD TUZMF4IFFU EBUB5BCMF8JUI$SPMPSFE$BQUJPO

GIMM$PMPS 1%'$PMPS S H C

ESBX$PMPS 1%'$PMPS S H C

QEGEPD TUZMF4IFFU EBUB5BCMF8JUI$SPMPSFE$SBQUJPO N

QEGEPD TUZMF4IFFU EBUB5BCMF8JUI$SPMPSFE$BQUJPO
1%'""MJHONFOU SJHIU

+HUH ZH VHH WKDW ZHFDQ FKDQJHD QHVWHG HOHPHQ
DOLJQPHQWRIDFHOO LQ WKH WAO-BVO/HD 3 M V Q 6 \B \OHHTEXIA@I
PHQWEULQJV D ORWRIIOH[LELOLW\IRU WKH SURGXFW
WKHSUHVHQWDWLRQDSSHDUDQFHIURP WKHFRPSRQH
EHWZHHQ VWUXFWXUHDQG SUHVHQWDWLRQDOORZV
FRPSRQHQWYV MXVWDV FXVWRPL]DEOHDV WKRVH SURY

&UHDWH\RXURZQ 3') FRPSRVLWHHOHPHQWYV

7TKHVSLULWRI$UWHIDFW LV WRUHGXFHWKHFRPSOH[L
KDYHWRFUHDWHD GRFXPHQW DJRRGLGHDLVWRDY
WKHZKHHO :KHQ\RXFUHDWHDFRPSRVLWHHOHPHQW
DURXQGDVWULQI%'@RNIOQPWIRRRKRHWZLVH \RXUFRPSR
VKRXOG EH D UMY ESPDY N TRIUF

,QWKLVWXWRULDO ZH ZLOO FUHDWH D FORFN ZKLFK I
DUURZV 7KHVHHOHPHQWYVY ZLOO EHGUDZQ GHSHQGLC
SURSHUWLHV VL]H FRORUV WKLFNQHVV

&ORFN FUHDWLRQ

JLUVW FUHDWH WKH FODVV RI\RXUHOHPHQWDQG JHQ
UIJNFKDW ZLOO FRQWDLQ WKHWLPHWR GLVSOD\

1%'$PNQPTJUF TVCDMBTT 1% '$MPDL&MFNFOU
JOTUBODF7BSJBCMF/BNFT J/UJNF/
DMBTT7BSJBCMF/BNFT //

DBUFHPSZ /"SUFGBDU 5VUPSJBM/

7TKHRQO\WZR UHOHYDQW P HMWKURIOBACIKRN FNAOHIDFW D T H Z
DQEBEFGBVMUZWHEMEUVW RQH PXVW UHWAX&® BN-EROOUWIH FW L
VLFRUFRPSRVLWHY 7KHVHFRQGRQHPXVWUHWXUQ



,~ S &UHDWH\RXURZQ3') FRPSRVLWHHOHPHQWYV

HOHPHQWY ZLWK D VW\OH GHILQLWLRQ +RZHYHU LWV C
LQ\RXUGRFXPHQW $SUWHIDFW ZLOO XVHWKH GHIDXOW

'"HILQH WKH GHIDXOW VW\OH

1%'$MPDL&MFNFOU EFGBVMU4UZMF
? DMPDL

7TKHQ GHILQH WKH PHWKRG WKDW ZLOO GUDZ WKH FORFN
PHWKRG MXVWUHWXUQV DFLUFOH

1%'$MPDL&MFNFOU HFU4VC&MFNFOUT8JUI B(FOFSBUPS TU.
?\V1%'$ISDMF&MFNFOU GSPN TFMG GSPN UP TFMG UP 7

TKHFLUFOHZLOOEHGUDZQ GHSHQGLQJRQ WKLV FRP
DUH XGIS@N URPU WKHFLUFOHDQVY IBSEEHIROXVH LW -V
HDVLHUIRU XVWRFUHDWHDFORFEN XVLQJWKHERXQGLEL

7TRFRPSOHWHWKHFORFN ZHDGG FUHDWER'GBBPWKH FO
&EMFNFDQGDILOOHG OLWWOHFLUFOHLQ WKHPLGGOH

1%'$MPDL&MFNFOU HFU4VC&MFNFOUT8JUI B(FOFSBUPS TU.
] IPVS"OHMF NJOVUF"OHMEF ]
IPVS"OHMF 'MPBU QJ UJNF IPVS '"MPBU QJ
NJOVUF"OHMF 'MPBU QJ UIJNF NJOVUF 'MPBU Q

?2\
1%'$IJSDMF&MFNFOU GSPN TFMG GSPN UP TFMG UP
1%'$IJSDMF&MFNFOU DFOUFS TFMG DFOUFS SBEJVT TF

1%'"SSPX&MFNFOU GSPN TFMG DFOUFS BOHMF [IPVS"O
EJNFOTJPO Y

1%'"SSPX&MFNFOU GSPN TFMG DFOUFS BOHMF NJOVUF
EJNFOTJPO Y

'RQ-WEHDIUDLG DERXW WKHWZRDQJOHFDOFXOXV L
PLQXWHV WRUDGLDQ DQJOHYV

$W WKLV WLPH$ VRPOL EMFDNEOHDG\ XVDEOHDQG IXOO\LQ
$UWHIDFW ‘HFDQLQVHUWLWLQWRD3')GRFXPHQW DC

1%'%PDVNFOU OFX

BEE 1%'1BHF OFX BEE 1%'$MPDL&MFNFOU GSPN DN |
! DN UJNF 5JNF DVSSFOU

FYQPSU5P /DMPDL5VUPSIJBM4UFQ QEG/ BT'JMF3FGFSFOL

ODNH WKH FORFN SHUVRQQDOL]DEOH

<RXUFORFNLVDOUHDG\SHUVRQQDOL]DEOHLQGHSHC
FDXVH\A\RX SUHYLRXVO\ GBHMPOHG. VWV VIWR@E EMORZ



*HQHUDWH 3') GRFXPHQWYV ZLWK $U

] EPD ]
EPD 1%"%PDVNFOU OFX
EPD BEE 1%'1BHF OFX BEE 1%'$MPDL&MFNFOU GSPN

DN ! DN UJNF 5JNF DVSSFOU
EPD TUZMF4IFFU DMPDL ESBX$PMPS 1%'$PMPS S H
GIMM$PMPS 1%'$PMPS S H C

EPD FYQPSU5P /DMPDL5VUPSIJBM4UFQ QEG/ BT'JMF3FGF

$W WKLV WLPH \RXGRQ-WKDYHGHILQHG VSHFLILF VW
FORFN &RQVHTXHQWO\ \RXZLOO QRWEHDEOH WR SH
GLITHUHQW VW\OHV VR\RXFDQQRWKDYHKDQGV RIGLII
LQFUHDVH SHUVRQDOL]DWLRQ SRVVLELOLWLHV \RX Vk
HOHPHQWV\RXUHXVH DVIROORZV

1%'$MPDL&MFNFOU HFU4VC&MFNFOUT8JUI B(FOFSBUPS TU.
] IPVS"OHMF NJOVUF"OHMF ]
IPVS"OHMF 'MPBU QJ UJNF IPVS '"MPBU QJ
NJOVUF"OHMF '"'MPBU QJ UJNF NJOVUF 'MPBU Q
?2\
1%'$IJSDMF&MFNFOU GSPN TFMG GSPN UP TFMG UP
1%'$IJSDMF&MFNFOU DFOUFS TFMG DFOUFS SBEJVT TF

1%'""SSPX&MFNFOU GSPN TFMG DFOUFS BOHMF [IPVS"C

EJNFOTJPO NJO TUZMF IPVS)BOE
1%'"SSPX&MFNFOU GSPN TFMG DFOUFS BOHMF NJOVU
EJNFOTJPO NJO TUZMF NJOVUF)BOE

$VI\RXFDQ VHH ZH MXVWTNMHMNFRKB PKHYXPIEBHPHQW W
ZDQW WR GHILQHD VSHFLILF VW\OH

1RZ ZHFDQ SHUVRQDOL]HHDFK KDQGDVIROORZYV

] EPD ]
EPD 1%'%PDVNFOU OFX
EPD BEE 1%'1BHF OFX BEE 1%'$MPDL&MFNFOU GSPN

DN ! DN UJNF 5JNF DVSSFOU
EPD TUZMF4IFFU DMPDL ESBX$PMPS 1%'$PMPS S H
GIMM$PMPS 1%'$PMPS S H C
EPD TUZMF4IFFU DMPDL IPVS)BOE ESBX$PMPS 1%'$F
C
EPD TUZMF4IFFU DMPDL NJOVUF)BOE ESBX$PMPS 1Y
C

EPD FYQPSU5P /DMPDL5VUPSJBM4UFQ QEG/ BT'JMF3FGF

7TKLVILYHVWKHFORFNKDQGV KDYHGLIITHUHQW FROR|
PHOQWLQ $UWHIDFW \RXFDQ VSHFLI\D VY®W\XVHPIRIV&MIL Y H
NFODOORZLQJ\RXWRUHXVHDQGDGDSWHDFK FORFN

] EPD ]
EPD 1%"%PDVNFOU OFX

oo %o



," < &RQFOXVLRQ

EPD BEE
1%'1BHF OFX
BEE 1%'$MPDL&MFNFOU GSPN DN ! DN UP DN !
5JNF DVSSFOU
BEE 1%'$MPDL&MFNFOU GSPN DN ! DN UP DN !

UJNF 5JNF DVSSFOU
TUZMF BQPDBMZQTF$MPDL
EPD TUZMF4IFFU DMPDL

ESBX$PMPS 1%'$PMPS S H C

GIMM$PMPS 1%'$PMPS S H C

EPD TUZMF4IFFU DMPDL IPVS)BOE ESBX$PMPS 1%'$PI

Cc
EPD TUZMF4IFFU DMPDL NJOVUF)BOE ESBX$PMPS 1%’
C
EPD TUZMF4IFFU BQPDBMZQTF$MPDL
GIMM$PMPS 1%'$PMPS S H C

UIJDLOFTT NN

SPVOE$BQ USVF

EPD TUZMF4IFFU BQPDBMZQTF$SMPDL NJOVUF)BOE
ESBX$PMPS 1%'$PMPS S H C

UIJDLOFTT NN

EPD FYQPSU5P /DMPDL5VUPSIJBM4UFQ QEG/ BT'IJMF3FGFS

,” <« &RQFOXVLRQ

‘HSUHVHQWHG WKH NH\DVSHFWV RI $SUWHIDFW D SRZ
DWH3') GRFXPHQWY ,WLVEDVHGRQLQQRYDWLYHGH
REMHFW RULHQWHG GHVLJQ ZKHUH HDFK HOHPHQW G|
VXSSRUWV PXFKVWURQJHU SRVVLELOLWLHV IRU UHXYV
DSSURDFKHV :LWK $UWHIDFW\RXFDQEHIUHHO\FRP S
\RXU3')HOHPHQWYV






3DUW 9

'"HSOR\PHQW






&+$37(5

'HSOR\LQJ D 3KDUR
DSSOLFDWLRQLQ SU

&KULVWRSKH 'HPDUH\

,QWKHSUHYLRXV FKDSWHUV ZH GLVFXVVHG VHYHUDO
IDFLOLWDWH WKH GHYHORSPHQW RI ZHE DSSOLFDWLR
RQ GHSOR\LQJVXFKD ZHEDSSOLFDWLRQ :KLOH GRLQ
VRPH TXHVWLRQV VXFK DV ZKLFKRSHUDWLQJV\VWHP V
DSSOLFDWLRQ KRZGR,HQVXUHP\DSSOLFDWLRQ ZLOC
DFUDVK DQG KRZGR,ORJGDWD

s %0 ;KHUH WR KRVW\RXUDSSOLFDWLRQ"

7TKHHDVLHVW DQGIDVWHVW ZD\WRKRVW\RXUDSSOL

SKDUR&ORKXIB[DPSOH SURSRVHV SUH SDFNDJHG VROXYV
DQG3LHU GDWDEDVHVXSSRUW DVZHOODV WKH SRVVL
DJH <RXFRXOGVWDUW YHU\TXLFNO\IURP WKHUH EXW
RQ\RXU SKDURVWDFN _WLVHQRXJKLQPRVWFDVHV 3
IRU\RX

7KHUH DUH PDQ\RWKHU FORXEPOURY BSBEHHUYUERFYX GLQJ
DQELFURVRIWPIQUIKDUR X'VHUW XORBFHWQV ERWK VLP S
DQG FKHDS

&KRRVH\RXU FORXG SURYLGHUDFFRUGLQJWR\RXU QH

,QWKHUHVW RIWKLV FKDSWHU ZH GHWDLO KRZWR VHYV
DSSOLFDWLRQ

... %o ,,



'"HSOR\LQJ D 3KDUR ZHE DSSOLFDWLRQLQ|S

w0 KLFK2SHUDWLQJG6\VWHP"

$ORWRISKDURGHYHORSHUV XVHODF 26 ; WRGHYHOR:
QRWUHDOO\D VROXWLRQIRUD SURGXFWLRQ GHSOR\I
VHUYHU KDUGZDUH ORVW 3KDURGHYHORSHUYV SUHIH!
EHFDXVH *18 /LQX[VWDELOLW\LVY ZHOONQRZQ 'HSOR
PRUHFRPSOH[DQG OHVV VXSSRUWHG E\FORXG SURYLC

7TKHUHDUH PDQ\/LQX[GLVWULEXWLRQV\RXFDQ FKRR\
FKRLFHWRZHOO NQRZQRSHQ VRXUFH&EHYWRYEXWLF
'"HELDQ&EXQWRVW GLVWULEXWLRQ ZLOO GR WKH MRE
SURSULDWH IRU\RX $ORNDIMHUPUAXFSRIUWZHOFRPHG
GRQRWZDQWWR XSGDWH\RXURSHUDWLQJV\VWHP W
ODFKLQH 90 FRPHVY SUH SDFNDJHG IRUVRPHGLVWULE
WLRQV \RXZLOOKDYHWRFRPSLOH WKH90 VRXUFHV \R>
SKDUR90OLVVWLOO ELWVDVRI DQG\RX ZLOO KDY
RQ\RXU ELW2SHUDWLQJ6\VWHP

,» %0 TXLOG\RXU LPDJH

7KHEHVW RSWLRQ WR REWDLQ D FOHDQ LPDVW BVEROGH S O
SKDUR LPQGMWR LQVWDOO UHTXLUHG SDFNDJHV WKUR
OHWDFHOOR FRQILJXUDWLRQ DQG WKHFRPPDQG OLQH K
WR H[SOLFLWHO\GHVFULEHVY DOO GHSHQGHQFLHV XVH

J)LUVW FUHDWHDFRS\RIWKHFOHDQLPDJH ZLWK \RXU
QIBSP 1IBSP JNBHF TBWF NZBQQ

7TKHQ LQVWDOO\RXUGHSHQGHQFLHYV

QIBSP NZBQQ JNBHF DPOGJH
IlUUQ XXX TNBMMUBMLIVC DPN ND .F .Z"QQ NBJO $POGJ
JOTUBMM TUBCMF

/PUJDF *OTUBMMJOH $POGJHVSBUJPO0G.Z"QQ TUBCMF

< >

$IWHU ORDGLQJ DO O QHFHREHWUW RRRLGLIHO VBKBVR VDY H WK
WKDW WKHLPDJH QRZSHUPDQHQWO\LQFOXGHV \RXUF

7TRPDNHVXUHWKDW\RXUGHSOR\PHQW LPDJHLV UHSU
LVWRFUHDWHD&RQWLQXRXV ,QWHJUDWLRQ MRE WKI
GHSOR\PHQW UHDG\LPDJHV RI\RXUDSSOLFDWLRQ



.% ¥ B5XQ\RXU $SSOLFDWLRQ

%0 IHBHXQ\RXU $SSSOLFDWLRQ

‘KHQ\RX KDYH D 3KDURLPDJH ZLWK\RXU DSSOLFDWLRGQ
VWDUW WKHDSSOLFDWLRQ 7RPDNH WKLV SURFHVV U
WR FUHDWH D GHGIQPIPMBBQ QZHW K WKH LQVWUXFWLRQ
WR VWDUW \RXUDSSOLFDWLRQ +HUHLVDQH[DPSOHF
DSSOLFDWLRQ XVLQJ=LQF

; O4FSWFS EFGBVYMUOO
 O4FSWFS EFGBVMU MPH5P4UBOEBSEOVUQVU
;O4FSWFS EFGBVMU EFMFHBUF
NBQ /IJNBHF/ UP .Z'JSTU8FC"QQ OFX
NBQ /SFEJSFDU UP JNBHF/ UP < SFRVFTU ] ;O3FTQPOTF ¢
I[IJNBHF/ >
NBQ // UP /SFEJSFDU UP JNBHF/
; O4FSWFS EFGBVMU TUBSU

7KLY VFULSWZLOO VWDUWDQLQVWDQFHRIWKH=LQF
SRUW DQRGVWRUHLWDV WKHGHIDXOWLQVWDQFH I
WRORJRQWKHVWDQGDUG RXWSXW ZHFKDQJHG WKH
UHGLUHFW WR\RXU QHZZ'URD U8 AECHRYXDQGOHYV +773
UHTXHVWYV E\ LPS O HPOHEMVFI3E IPWRTD J H

<RXFDQWHVWWKHVWDUWXS VFULSWOLNH WKLYV

QIBSP NZBQQ JNBHF NZBQQ TU
* AUBSUJOH ;0.BOBHJOH.VMUJ5ISFBEFE4]

)551 QPSU
% *OJUJBMJ[JOH TFSWFS TPDLFU
% &YFDVUJOH SFRVFTU SFTQPOTF MPPQ
* 3FBE B ;O3FRVFTU (&5
5 (&5 # NT
* 8SPUF B ;O3FTQPOTF 'PVOE
UFYU QMBJO DIBSTFU VUG #
* 3FBE B ;O3FRVFTU (&5 JNBHF

5 (&5 JNBHF # NT
*8SPUF B ;O3FTQPOTF 0,
UFYU IUNM DIBSTFU VUG #
* 3FBE B ;O3FRVFTU (&5 JNBHF SBX USVF
5 (&5 JNBHF SBX USVF # NT

*8SPUF B ;O3FTQPOTF 0, JINBHF QOH

7T\SHUSMVR NLOO WKH VHUYHU

,Q 8QL[V\WWHPV LQLW VFULSWV DUHXVHG WRDXWRP
WKHVHUYHU UHERRWV DQG WR PRQLWRU WKH VWDW X
W\SLFDO O\NKEBRPP D QG ABRPPDQG DQEUBRIPPD QG

VRPHLQLW VFULSWV KDYHPRUHWKDQ WKHVH FRPPD
VFULSW VKRXOG EH FRQILIXUHG WREHDXWRPDWLFDC
UHVWDUWY 7KLV LQLW VFULSW P HWWWFWEGIWMB@/GR\WEH S O

%o T



'"HSOR\LQJ D 3KDUR ZHE DSSOLFDWLRQLQ|S

<RXFDQ WHABIPODWH IRU VXFK DIQQLW KW 6 X\E BXPWIRS W
SURMHFW SKDUR GHSOR\PHQWHWHKLSW V¥ WIHS/R WKW RQL
\RXUDSSOLFDWLRQ 7KLVVFULSWLVGHULYHGIURP W
SBEXQWX GLVW FIUDXWALROQEQLFMFUPO

7TKBKDUR UXQ VFDDRW KIKU XVHIXO VFULSW ,WUXQVD
SUH GHILQHG 6PDOOWDON V MNZIB)/ RDO HWR RV H YCDEGRXYTHW
<RXPD\QHHG WRHGLW WKLV ILOHWRFRQILIXUH WKH 3

&UHDWHDIROGHU ZLWK \RP\D S® & 6 QFDRBIEWR & D P H
SVO TDSJQRULISW LQWR WKLV IROGHU *LYH WKH VFEULS
DINPE BY NZBQQ

<RXVKRXOGHQG ZLWK D ILOHKLHUDUFK\OLNH WKLV RC
¥ HWF LQLW G P\DSS LQLW VFULSW
¥ RSW P\DSS
2 P\DSS JHQHULF SKDURUXQ VFULSW

2 PA\ADSS VW LPDJHVWDUWXSVFULSW
2 P\DSS LPDJH

2 P\DSS FKDQJHV
$ XVU ELQ SKDUR YP QR]

"KHQ WKHILOH KLHUDUFK\LV UHDG\ \RXFDQ VWDUW \R
WKHNZBQRULSW RU E\ XVLQJ W KHTLIREIW\W B F UNLSBAD W KTURBXS

KHQ WKH 3KDUR LPDJALIRIESIHHY WKHWH PXVWEHD ZL
WRPDWLFDOO\UHFRYHUIURP WKLV FUDVK )RU WKLV W
PXVWEHEDFNHG XS WKHUH PXVWEHDZD\WRNQRZ .
FUDVKHG DQG WKHUHPXVWEHDZD\WRDXWRPDWL|
, QWKHIROORZLQJZHFRYHU WKHVH SRLQWYV

%0 "%DFNXS

<RXGRQRWZDQW WR ORVHGDWD 7RDYRLG GDWD OR"
PDNH\RXULPDJHVWDWHOHVYV LI\RXULPDJHFUDVKH
EHFDXVHQRGDWD LV LQWKHLPDJH ,I\RXUDSSOLFDV
HIXVHUDFFRXQWYVY WKH EHWWE8RWWRIXNHHS B/GCORNDIRD¥N
<RXPXVWWKHQPDNHVXUHWKDW\RXUGDWDEDVH LV E

L% WRQLWRULQJ

TRDXWRPDWLFDOO\UHVWDUW\RXUDSSOLFDWLRQ ZKH:!
WRGHWHFW WKDW LW KDV FUDVKHG

%o F



L% % ORQLWRULQJ

‘LWK D VWDQGDUG RSHUDWLQJV\VWHP-VLQLW VFULS
DERYH \RX FDTQUBVURR®PRB QG WR GHWHFW LI 3KDUR LV U
1HYHUWKHOHVV 3KDUR FDBWBERRXD®E GH WHFHWV LW | L
QRW UHVSRE&GFZQUHTXHVWY QHYHU JHW DQVZHUHG 1
WKHLPDJHLVIUR]JHQIRUH[DPSOH ,I\RXUDSSOLFDWL
PD\ZLVKWR FKHFN LI\RXUDSSOLFDWLRQLV DEOH WR
GRVR \RXQHHG WR G@EBL@HRYRRH DSSOLFDWLRQ WKDW
E\WKHPRQLWRULQJWRRO

$VLPSOHVROXWLRQWRERWKPRQLWRU\RXUDSSOLF|
DFWLRQWHVWDUW LR/RQR W\XHW R HW\

<RXFDQFRQILJXUH 0R QFLUND VWWKPLWORI X J K IROHIHU S D

ORQLW *OREDO &RQ4JXUDWLRQ

ORQLW ' 'DVKERDUG

<RXFDQILUVWDFWLYDWHWKHHPEHGGHG +773 GDVKE
DOORZORFDOFRQQHFWLRQVZLWKDJLYHQ XVHUQDPH

TFU IUUQE QPSU BOE
VTF BEESFTT MPDBMIPTU POMZ BDDFQU DPOOFDUJPO GS
BMMPX MPDBMIPTU BMMPX MPDBMIPTU UP DPOOFDU UP U
BMMPX BENJO NPOJU SFRVJSF VTFS /BENJO/ XJUI QBTTXF
'RQRWIRUIJHWWRDSSO\WKHQHZFRQILIJXUDWLRQ

TVEP NPOJU SFMPBE
TRFRQQHFWIURPDGLIIHUHQW SODFHWKDQ ORFDOKF

VHUYHU UXQQLQJERWK\RXUDSSONRDOWSWEWNREB®RQLW
\RX FDQ H[HFXWH WKH IROORZLQJWR FRQQHFW WR \RXL

TTI - MPDBMIPTU NZTFSWFS DPN

.HHS WKH 66+ FRQQHFWLRQ IRYHQ MO . EMRIVH WR
GLVSOD\WKHPRQLW GDVKERDUG

(PDLO 6HWWLQJV

JI\RX ZDQW QRWLILFDWLRQV IURPPRQLW \RX QHHG WHF
WKDW PRQLW FDQ VHQG HPDLOV (GLW WKHPRQLW FRC
WKHIROORZLQJOLQH

TFU NBIMTFSWFS TNUQ EPNBJO

ORUHPRQLW FRQILIXUDWLRQLVDYDLODEOH SOHDVH
WLRQ



'"HSOR\LQJ D 3KDUR ZHE DSSOLFDWLRQLQ|S

ORQLWRU 6\VWHP 6HUYLFHV

&RQILIXUDWLRQILOHVUHODWHG WRDQDSSOLFDWLR
WKHUD NPOJU NRAUBSMDNVR U\ PRUHPRGXODUWKDQHY
FRUHFRQILIXUDWLRQILOH 7RHQDEOHDPRROELIXUD
"HZLOO ILUVWHQDEOH SUH GHILQHG FRQILIJIXUDWLRQ |

TVEP MO T FUD NPOJU NPOJUSD E PQFOTTI TFSWFS
FUD NPOJU DPOG E PQFOTTI TFSWFS
TVEP NPOJU SFMPBE>>>
008BSOJOHOO0O EFGBVMU DPOGJHVSBUJPOT GPS XFMM LOPXC
QSPWJEFE CZ NPOJU CVU NBZ SFRVJSF TPNF BEBQUBUJP
UP UIF 1*% GJIMF

5P DIFDL GPS FSSPST ZPV NBZ OFFE UP SVO NPOJU JO WFS

<<<MBOHVBHF CBTI
TVEP NPOJU W

DQG FKHFNWKHPRQLW HUWRBSOR P HENEG B UX @ WH. Q

ORQLW &RQ4IJXUDWLRQ WR &RQWURO D 3KDUR $SSOLFD

$SSOLFDWLRQ VSHFLILFFRQILIXUDWIWUDONROBY P XV W
NPOJUSDUEHFWRU\ &NABM@ B IQHWKLY GLUHFWRU\ -

BMFSU NFIEPNBJO DPN

DIFDL QSPDFTT NZBQQ XJUI QJEGJMF WBS SVO NZBQQ QJE
TUBSU QSPHSBN 0 FUD JOJU E NZBQQ TUBSUO
TUPQ QSPHSBN 0 FUD JOJU E NZBQQ TUPQO
JG SFTUBSUT XJUIJO DZDMFT
UIFO UJNFPVU

'LWK WKLV LQ SODFH ZKHQ D ®UHRBAOWHIPKR WHORWVP B/NKHHV
NF!IEPNBJOVOPRRWLILHG E\HPDLO 7KHPRQLWRULQJLV
FKHFN FRPPDQG :HDVNPRQLWWRFKHFNDJLYHQ 3,'1
QRSURFHVVDVVRFLDWHG WR WKH 3," PRQLW ZLOO VW
LOVWUXFWLRQ 7KHODVWLQVWUXFWLRQ SUHYHQWYV
ZLWKWKHVFULSW :HQRZDFWLYDWHWKHPRQLWRULQ

TVEP MO T FUD NPOJU NPOJUSD E NZBQQ FUD NPOJU DP
TVEP NPOJU SFMPBE

$W WKLV SRLQW \RXHQVXUH\RXKDYHDUXQQLQJ3KDU

ORQLW &RQ4JXUDWLRQ IRUD 3KDUR :HE $SSOLFDWLRQ

$3KDURLPDJHPDVEHUXQQLQJ DOLYH SURFHVV EXW
UHTXHVWV DQ\PRUH ,QVXFKFDVHV \RXUDSSOLFDWL

<. %0 %0



L% % ORQLWRULQJ

VWDWHFDQEH YHULILHG E\VHQGLQJD VLPSOH +773 U
UHVSRQVH :HFDQDVNPRQLWWRPRQLWRU\RXU ZHE"
FKHFNVWRDSUHGLILQHG 85/ DQG YDOLGDWH WKH +773

BMFSU NF!IEPNBJO DPN

DIFDL QSPDFTT NZBQQ XJUI QJEGJMF WBS SVO NZBQQ QJE
TUBSU QSPHSBN 0 FUD JOJU E NZBQQ TUBSUDO
TUPQ QSPHSBN 0 FUD JOJU E NZBQQ TUPQO
JG GBJMFE VSM IUUQ MPDBMIPTU QJOH
BOE DPOUFOU 0QPOHO
BOE UJNFPVU TFDPOET
UIFO SFTUBSU
JG SFTUBSUT XJUIJO DZDMFT
UIFO UJNFPVU

7KLV FRQILIXUDWLRQ ZL O OQN (BBWR @ R® 6 B © WRWRVW K H F
FDQ QRW FRQQHFW RUQRDQVZHUDUULYHV EHIRUH V
H[DFQROMRQLW ZLOO UHVWDUW WKH DSSOLFDWLRQ

<RX PD\DOVR ZDQW WR PRQLWRU $SDFKH LI WKHUH LV I
\RXUDSSOLFDWLRQ <RXFDQ GRWKDW B@EIDDBWLQJ V
PRQLW FRQILIJXUDWLRQ ILOH

JG GBJMFE IPTU MPDBMIPTU QPSU XJUlI QSPUPDPM IUUQ X
TEFDPOET GPS UJNFT XJUIJO DZDMFT UIFO SFTUBSU -

$FWLYDWH WKH $SDFKHPRQLWRULQJDQG UHORDG WKF

TVEP MO T FUD NPOJU NPOJUSD E BQBDIF FUD NPOJU D
TVEP NPOJU SFMPBE

<RXDUHGRQH <RXU3KDURDSOLFDWLRQLVQRZPRQL\

3SIXWDQ +773 VHUYHULQ IURQW RI\RXU ZHE DSSOLFDWL

<RXPD\ZRQGHU ZK\LW LV D JRRG LGHD WR SXW D ZHE VH
LQIURQW RI\RXU 3KDUR ZHE DSSOLFDWLRQ" ODWXUH 2
VWDQGDUGV DQG FRPPRGLWL]HG IXQFWLRQDOLWLHV
PXOWLSOHGRPDLQVRQWKHVDPH,3DGGUHVV 85/ Ul
PRUHVWDEOH KDYHEXLOW LQPHFKDQLVPIRUELQGL

DVURRWDQG WKHQH[HFXWLQJDVDQRQ SULYLOF
WR DWWDFNV 7KH\FDQ DOVR EH XVHG WR VHUYH VWD)
PDLQWHQDQFH SDJH

$SDFKH

+HUHLVDVLPSOH $SDFKHFRQILIXUDWLRQ WKDW FDQ
FRPLQIJWUDIILF LQWHUQHW RQWKHGHIDXOW +773S
DSSOLFDWLRQUXQQLQJRQ WKHORFDOLQWHUIDFHR
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'"HSOR\LQJ D 3KDUR ZHE DSSOLFDWLRQLQ|S

7JSUVBM)PTU
4FSWFS/BNF NZEPNBJO DPN
4FSWFS"MJBT BOPUIFSDPPMEPNBJO PSH

1SPYZ1SFTFSWF)PTU 00
1SPYZ3FRVFTUT 0GG
1SPYZ

OSEFS BMMPX EFOZ
"MMPX GSPN BMM

1SPYZ

1SPYZ1BTT 1UUQ
1SPYZ1BTT3FWFSTF 1UUQ

&SSPS-PH WBS MPH BQBDIF NZBQQ FSSPS MPH
$VTUPN-PH WBS MPH BQBDIF NZBQQ BDDFTT MPH DPNCJO
7JSUVBM)PTU

TKHILUVW VHFWLRQ GHFODUHV WKHIXOO VHUYHU QDF
VHFRQG RQHDFWLYDWHVY WKH SUR[\WRIRUZDUG WKH
DSSOLFDWLRQ DQG WKHODVWRQHFUHDWHY GHGLFDYV

1JLQ]

7TKHIROORZLQJFRQILIXUDWLRQDOVRUHGLUHFWYV WK
+773 SRUW RINRXU3KDUR ZHEDSSOLFDWLRQUXQQ
RQWKHSRUW

TESWEFS \
MJTUFO
TFSWFS@OBNF NZEPNBJO DPN

BDDFTT@MPH WBS MPH OHJOY NZBQQ BDDFTT MPH
FSSPS@MPH WBS MPH OHJOY NZBQQ FSSPS MPH

MPDBUJPO |\
QSPYZ@TFU@IFBEFS )PTU IPTU
QSPYZ@QBTT IUUQ

N

'LWK WKLV VLPSOHFRQILIXUDWLRQ \RXZLOO JHW D PRI
UDWLRQ RI\RXUZHEDSSOLFDWLRQ
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