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&RPSDQ\

‘H GHOLYHU 6HQVRU ,QWHOOLJHQFH

6, VHQVRU VROXWLRQV IRU L@¥&KVWHIWMOOVDRKXIWHRFBIWWRQ @DJH G H (
DQG H[SHULHQFH )URP GHYHORYSIFFHHQ W KIHO ®HW B B HZ D\WWR &/ HOUU H
FRPPLWWHG WR LQYHVWLQJ D®LD WERKHWHK M[ISH WWUYHHQWSVRQVRU
VIVWHP VROXWLRQV SRVVLEOH

$ FRPSDQ\ ZLWK D FXOWXUH RI VXFFHVYV

$SSUR[LPDWHO\ SHRSOH DUH RQ VWRMWHULWBR @ REBGNPWY RRGN OLIH EDODQFH
VHUYLFHY DYDLODEOH WR KHOS 6,&. VHRYAGR\MWHFKQRP BRDODXRMNHY WKH ZRUOG 6,
LQFUHDVH WKHLU SURGXFWLYLW\ DQG HASXRYH WK H LAH KRDWWMVE HRRQQIBAHR J WKH Z L
LQ DQG KHDGTXDUWHUHG LQ :DOGNIUREXV *HUPDQ\ " tY&.DMW 3BMDFH WR :RUNp DZI
JOREDO VHQVRU VSHFLDOLVW ZLWK PRUXFWHKOYWLRQ/ XEVLGLDULHYV DQG
UHSUHVHQWDWLRQV ZRUOGZLGH 2XU H[HPSODU\ FRUSRUDWH FXOWXUH

$ 352;,0,7< 6(16256 _ 6,8&.
BXEMHFW WR FKDQJH ZLWKR



&RPSDQ\

,QQRYDWLRQ IRU WKH OHDGLQJ HGJH IRU VXVWFPFRUSROD M H-

6,&. VHQVRU V\VWHPV VLPSOLI\ DQG R SBW& P L VH EDUFRIHDY EH D K@ G LDVONLREZ FRRORMRXIBID H R >
IRU VXVWDLQDEOH SURGXFWLRQ 6,&. RIS HHDWHWHY MG HS\HHEH Q MV AR RS BRDR $\QIGVR X U
DQG GHYHORSPHQW FHQWHUVY DOO RYHRSW&HVRRDOG V& RVGHPY HIMH. G R QWH QW VK DNK H
FXVWRPHUV DQG XQLYHUVLWLHV RXU PQGRY® WL R N HRQ WRKHSWREXKG RORBQ®RG P DU
VROXWLRQV DUH PDGH WR JLYH D GHFIWHF K QREIRIJI\: WK I Q. V. PEXFHFHWIWIKO LQ WKH C
WUDFN UHFRUG RI LQQRYDWLRQ ZH WDNH WKH NH\ SDUDPHWHUV RI PRG

HUQ SURGXFWLRQ WR QHZ OHYHOV UHOLDEOH SURFHVV FRQWURO VDIHW\ RI
SHRSOH DQG HQYLURQPHQWDO SURWHFWLRQ

352;,0,7< 6(16256 _ 6,&$
BXEMHFW WR FKDQJH ZLWKRXW QRWLFH



,QGXVWULHYV

6HQVRU QWHOOLJHQFH IRU DOO UHTXLUHPHQWYV

6,&. LV D UHQRZQHG H[SHUW LQ PDQ\ LQGXVWULHY DQG LV HQWLL
FKDOOHQJHV WKH\ IDFH :KLOH VSHHG DFFXUDF\ DQG DYDLODELOI
LQGXVWULHVY WHFKQLFDO LPSOHPHQWDWLRQV YDU\ JUHDWO\ 6,&.
XVH WR SURYLGH ZLWK SUHFLVHO\ WKH VROXWLRQ \RX QHHG

JRU DSSOLFDWLRQV ZRUOGZLGH

+XQGUHGV RI WKRXVDQGYV RI LQVWDO ODPBICRHPHQ CDR&SREWDL WILIRHQNXIRVRRL]IHG VF
SURYH WKDW 6,&. NQRZV WKH GLIIHUHQW RQ GX\QMWHHW LB X WKHH USFUR DQG 1RU\
FHVVHV LQVLGH RXW 7KLV WUDGLWLR®®I6XQFRP DURIRPQYDQ O H [EXVSNOUMHI LD/QG GH
RQJRLQJ $V ZH PRYH LQWR WKH IXWXUH ZH ZLOO FRQWLQXH WR GHVLJQ

$ 352;,0,7< 6(16256 _ 6,8&.
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,QGXVWUL

$

YRU \RXU VSHFLAF LQGXVWU\ JRERTHUGRUPDQFH I

'LWK D WUDFN UHFRUG RI SURYHQ H[SH&.LYHRYQ ®HMW WEKW ¥ DIKWMWAHEIKQRORJ\ WR L
LQGXVWULHV 6,&. KDV WDNHQ TXDOLWL@YR®O $HBAQFWQEXWWWRDQHZXWRPDWLRQ Pt
KHLJKWV 7KH DXWRPRWLYH SKDUP D FHXR\QLADRU IHIIH P /@ F® IRV UR@® V@RI CBW R W H F W L
LQGXVWULHY DUH MXVW D IHZ H[DPSO HVQRNHIHMMRN WICHQ EHQHAW SIRR/RWLRQLQJ
RXU NQRZ KRZ ,Q DGGLWLRQ WR LQFUHRBGXYIWWS HHEHUWG/ ERDWRYQLQDO O\ FUHDWH J
WUDFHDELOLW\ LQ ZDUHKRXVHYV DQG GWRWREXM MWRKH ¥FH QUDH/INW 6, &.

VROXWLRQV SURYLGH DFFLGHQW SURWHFWLRQ IRU DXWRPDWHG JXLGHG

YHKLFOHV 6,&. VIVWHP VROXWLRQV IRU DQDO\VLY DQG ARZ PHDVXUH

PHQW RI JDVHV DQG OLTXLGV HQDEOH HQYLURQPHQWDO SURWHFWLRQ

DQG VXVWDLQDELOLW\ LQ IRU H[DPSOH HQHUJ\ SURGXFWLRQZfH PHRWRP .0GXVWLU
SURGXFWLRQ RU ZDVWH LQFLQHUDWLRQ SODQWYV </

352;,0,7< 6(16256 _ 6,&$
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6,&. /LIH7LPH 6HUYLFHV

JRU VDIHW\ DQG SURGXFWLYLW\
6,&. /LIH7LPH 6HUYLFHV

6,&. /LIH7LPH 6HUYLFHV LV D BRPBUMHXKIHQVYMHYWMHWWI KL
SURYLGHG WR VXSSRUW WKHVNOMNQ® D &SI OH FDAAR QY SURGXF
IURP VA\VWHP GHVLJQ DOO WKHHIMXLWHVXISQEDKEMHYWH 7KHVH V
WKH VDIHW\ RI SHRSOH ERRWWQWRWHDSURBGNBWHYDLW\ RI PDF
WKH EDVLV IRU RXU FXVWRPHXNFHW/KWWDLQDEOH EXVLQHVV V

%HQHAW IURP DQ DUUD\ RI VHUYLFHV

(DFK RI RXU SURGXFWYV DQG VROXWLRQWDWVVDRFRPSHDWIHEGFBE\ DL ARARPH 6 HUYLFHV
SUHKHQVLYH UDQJH RI VHUYLFHV WXQ WD BIUHIFE VOOV WIRQW KBHQUHHFXKISWH. RQDO VHU®
PHOQWYV RI WKH SURGXFW RU VROXWLRQVRORWRQRQWY HQWLUH OLIH F\FOH
%DFNHG E\ HIWHQVLYH LQGXVWU\ NQRZ KRZ DQG PRUH WKDQ VL[W\

$ 352;,0,7< 6(16256 _ 6,8&.
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6,&. /LIH7LPH 6HUY

7UDLQLQJ 3URGXFW 9HULAFDWLRQ
(GXFDWLRQ 6\VWHP 6XSSRUW 2SWLPL]DWLRQ $
¥ 8VHU WUDLQLQJ ¥ &RPPLVVLRQLQJ ¥ %DUFRGH FKHFNYV
f 6HPLQDUV ¥ 6SDUH SDUWV DQG UHSDILBERQVXOWLQJ (QJLQHHU!
f :HE7UDLQLQJ ¥ 5SHPRWH VXSSRUW VHUYLFH
¥ +RWOLQH ¥  QVSHFWLRQ
f ODLQWHQDQFH
¥ $FFLGHQW DQDO\VLV
&RQVXOWLQJ 8SJUDGH ¥ 6WRS WLPH PHDVXUHPH
'"HVLJOQ SHWURAWYV ¥ 1RLVH PHDVXUHPHQW
¥ ODFKLQH FRQYHUVLRQ
f 6\VWHP LQVSHFWLRQ f 6HQVRU XSJUDGHYV
t SLVN DVVHVVPHQW f 6HQVRU UHSODFHPHQWYV
t 6DIHWL FRQFHSWYV t SBHWURAWWLQJ RI WHFKQRORJ\
¥ )HDVLELOLW\ VWXGLHYV
f 6RIWZDUH DQG KDUGZDUH
GHVLJQ ,}/&ZZZ VLEN FRP VHUYLF

352;,0,7< 6(16256 _ 6,&$
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6HQVRU VROXWLRQV

S9HUVDWLOH SURGXFW UDQJH IRU LQGXVWULDO DXWRP

JURP WKH VLPSOH DFTXLVLWLWEO RAMMDQWRNYO RVIR WXB NH\ VHQVRU
FRPSOH[ SURGXFWLRQ SURFHVWW\L WK RDHIBSREIWRGXFW IURP

IROLR 6,&. RIITHUV D VHQVRULODRHIYXRARL\RWY MKIDFRWEMMW FRPE

QHVYV DQG VDIHW\ ZZZ VLFN FRP SURG>

3KRWRHOHFWULF VHQVRUYV

¥ OLQLDWXUH SKRWRH{ HFBHUL RSWMIORV RHQVRUV D
f 6PDOO SKRWRHOHFWU&L&FOVRQGURBNMO SKRWRHOH
f &RPSDFW SKRWRHOHFWRIQH FRQWRRWD

SUR[LPLW\ VHOQVRUV

f QGXFWLYH SUR[LPLWVOBBQNWUN SUR[LPLW\ VHC(
¥ &DSDFLWLYH SUR[LPLW\ VHQVRUV

ODJQHWLF F\OLQGHU VHQVRUYV

$ $QDORJ SRVLWLRQ VHOW®URU DGDSWHUV IRU R
$ 6HQVRUV IRU 7 VORW F\OL@GHW W\SHV
$ 6BHQVRUV IRU & VORW F\OLQGHUYV

,GHQWLAFDWLRQ VROXWLRQV

t %DU FRGH VFDQQHUY +DQG KHOG VFDQQHUV
t ,PDJH EDVHG FRGH UHBDGHUV

$ 352;,0,7< 6(16256 _ 6,8&.
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6HQVRU VROX

'"HWHFWLRQ DQG UDQJLQJ VROXWLRQV $
t /' DVHU PHDVXUHPHQW WHFKQRORJ\

6\VWHP VROXWLRQV

$ 9ROXPH PHDVXUHPHQW V\VWHPYV

t &RGH UHDGLQJ V\VWHPYV

+ 'LPHQVLRQ ZHLJKLQJ VFDQQLQJ
VI\VWHPV

JOXLG VHQVRUV

¥ /HYHO VHQVRUV ¥ )ORZ VHQVRUV
¥ 3UHVVXUH VHQVRUV} 7THPSHUDWXUH VHQVRUV

SHILVWUDWLRQ VHQVRUYV

$ &RQWUDVW VHQVRUY )RUN VHQVRUV
$ &RORU VHQVRUYV $ $UUD\ VHQVRUV
+ IXPLQHVFHQFH VHQVRUYV

‘'LVWDQFH VHQVRUYV

$ 6KRUW UDQJH GLVWBD @GRHVWIDYRRUY VHQVRUV
GLVSODFHPHQW $ '"RXEOH VKHHW GHWHFWRU
$ OLG UDQJH GLVWDQRH2BMQFROVGDWD WUDQVPLV\

/RQJ UDQJH GLVWDQFBRAHQAWIRRQVAQGHUV
+ /ILQHDU PHDVXUHPHQW VHQVRUYV

+
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6HQVRU VROXWLRQV

$XWRPDWLRQ OLJKW JULGV

T $SGYDQFHG DXWRPDWLRRDOW KOLIJKINLGVULGV
¥ 6WDQGDUG DXWRPDWLRQ OLJKW JULGV

9LVLRQ

¥ 9LVLRQ VHQVRUV ¥ '"FDPHUDV
¥ 6PDUW FDPHUDYV ¥ 9LVLRQ V\VWHPV

2SWR HOHFWURQLF SURWHFWLYH GHYLFHV

¥ 6DIHW\ ODVHU VFDQ@®HWUQJIJOH EHDP SKRWRHOH]I
f 6DIHW\ FDPHUD VA\VWHRPALWFKHYV
f 6DIHW\ OLJKW FXUWDIOQWURU DQG GHYLFH FRO
¥ OXOWLSOH OLJKW EHD®SVDDBM NLWYV

GHYLFHV

6DIHW\ VZLWFKHV

¥ (OHFWUR PHFKDQLFRDOSNDHWWYFRPPDQG GHYLFH
VZLWFKHYV
f 1RQ FRQWDFW VDIHW\ VZLWFKHYV

VHQV &4ROQOWURO 2 VDIH FROQOWURO VROXWLRQV

f 6DIHW\ UHOD\V ¥ IHWZRUN VROXWLRQV
f 6DIHW\ FRQWUROOHUYV

$ 352;,0,7< 6(16256 _ 6,8&.
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6HQVRU VROX

ORWRU IHHGEDFN V\VWHPYV $
R

f . QWHUIDFHV LQFUHBRH@®WD®\ DQG OLQHDU PR
+,3(5)$&0 QG +,3(5)$&( EDFN VI\VWHPV IRU DV\QFKU
"6 /8 VIQFKURQRXV PRWRUV DQG

+ 6DIHW\ PRWRU IHHGEPRWRUMHPV

(QFRGHUV

¥ SRWDU\ LQFUHPHQWDOLHNAFRGBIUWQFRGHUYV
f 5RWDU\ DEVROXWH HQFfF REROMWH OLQHDU HQFRGF

$QDO\[HUV DQG V\VWHPV

f *DV DQDO\]JHUYV ¥ /ILTXLG DQDO\]HUV
¥ 'XVW PHDVXULQJ GH¥LBMAMD DFTXLVLWLRQ V\VWHP
¥ $QDO\]HU VAVWHPV  7XQQHO VHQVRUYV

*DV ARZ PHDVXULQJ GHYLFHYV

t *DV ARZ PHWHUV t 9ROXPH ARZ PHWHUV
t ODVV ARZ PHWHUV

352;,0,7< 6(16256 _ 6,8&.
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SUR[LPLW\ VHQVRU WHFKQRORJLHYV

'LWKLQ UHDFK 2 DQG VWLOO QR FF

2EMHFWV VRPHWLPHY DSSHDU FORVHU WKDQ WKH\ DUH 7KH SURJ[LPL
HYHU DUH QRW IRROHG ZKHQ GHWHFWLQJ REMHFWYV 7KH\ GHWHFW F
7KH PDWHULDO IURP ZKLFK WKH DSSURDFKLQJ REMHFW LV PDGH RI K
DFFXUDF\ RI WKH VHQVRUV KHWKHU PHWDO RU RWKHU VROLG PDWF
OLTXLGV JUDQXOHV RU SHUPDQHQW PDJQHWYVY WKH VROXWLRQ IRU \
ZLWK SUR[LPLW\ VHQVRUV IURP 6,&.

$ VHOHFWLRQ JXLSHRIR B LWK H/ I QYKRW
WHFKQRD®JEH IRXQG RQ SDJH %

% 352;,0,7< 6(16256 _ 6,&.
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SUR[LPLW\ VHQVRU WH

,QGXFWLYH SUR[LPLW\ VHQVR
JRU QRQ FRQWDFW GHWHFWLRQ Rl PHWDO RE

,QIRUPDWLRQ DERXW WKH
WHFKQRO®RAX RW LY H
SUR[LPLW\ FDBIQ \ERIUV
IRXQG RQ SDJH %

%

&DSDFLWLYH SUR[LPLW\ VHQV

)RU QRQ FRQWDFW GHWHFWLRQ RI YLUWXDOC
EHKLQG D ZDOO RU LQ SDFNDJLQJ

,QIRUPDWLRQ DERXW WKH
WHFKQRBRID RIWLYH
SUR[LPLW\ FBIQ \ERU V
IRXQG RQ SDJH %

ODJQHWLF SUR[LPLW\ VHQVRU
)RU QRQ FRQWDFW GHWHFWLRQ RI SHUPDQHC

,QIRUPDWLRQ DERXW WKH
WHFKQRPRJIY RWLF
SUR[LPLW\ FBIQ \ERU V
IRXQG RQ SDJH %

352;,0,7< 6(16256 _ 6,&.
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%DVLF FRQFHSWYV SUR[LPLW\ VHQVRU W

7KH EDVLF FRQFHSWV RI SUR[LPLW\

'LWK WKH ZLGH UDQJH RI SUR[LRRWYV V@D WKWV UILUKRV 6V
DOZD\V VR HDV\ DW AUVW JO DHQWH F WK PIMEHW K BIOU WTR;
UDQJH DUH NH\ VHOHFWLRQ FULWHULD

:KDW WHFKQRORJ\ IRU ZKLFK PDWHULDO™"

/O 2EMHFW PDWHULDO WR EH GHWHEWHG SUR[LPLW\ VHQVRU WHFKQROR

OHWDOV LQGXFWLYH
6BWHHO DOXPLQXP EUDVV FRSS H-n-} I@)
JLTXLGV | &DSDFLWLYH
:DWHU DFLG HWF “‘ —} B4
N\

%XON PDWHULDOV 5/ &DSDFLWLYH
3RZGHUV JUDQXOHV HWF " —}

R N\
2WKHU VROLGYV 5/ &DSDFLWLYH
'RRG SDSHU HWF —}

N N
0DJQHWV ] ODJQHWLF
3HUPDQHQW PDJQHWYV HWF U —} |Iv}

7TKHRU\ DQG SUDFWLFH VWDQGDUG DQG UHDOLW\ :KHQ GF

7KH VHQVLOQRUMQIMWR[LPLW\ VHQVRU LV WKH GLVWDQFH DW

ZKLFK D VLJQDO FKDQJH LV WULJJHUHG ZKHQ WKH UJHW L H WKH
REMHFW WR EH GHWHFWHG DSSURDFKHV WKH DFWL VXUIDFH D[LDOO\
7KMWDQGDUBDVWDEHH® GHAQHG WR REWDLQ FRPSD H

YDOXHVY LQ WKH SUR[LPLW\ VHQVRUV IRU WKH VHQ J GLVWDQFH ,Q WKH

WHFKQLFDO GDWD RI WKH SUR[LPLW\ VHQVRUV IURP 6,&. WKLV YDOXH LV
DOZD\V VSHFLAHG

7KH VWDQGDUG WDUJHW LV GHAQHG DV IRO ZV

[ [, QGXFWLYH FDEDFLWLYH 0D _ :

ODWHUL DB VWHHO 2[LGH PDJQHW

'LPHQVLR®P WKLFN VTXDUH “ PP [ |PP KLJIK
0 URXQG

6LGH OHQJIWK :

$FWLYH DUHD GLDPHWHU ]

RU [ 6Q f
7KH ODUJHU RI WKH WZR YDOXHV LQGLFDWHV WKH VLGH OHQJWK RI WKH VWDQGDUG WDUJHW

([DPSOH FDOFXODWLRQ RI WKH VLGH O K RI D VWDQGDUG WDUJHW
LQGXFWLYH FDSDFLWLYH

$FWLYH DUHD GLDPHWIRP®E $ UHGXFWLRQ LQ WKH WDU
e e T . [ pp pp UHVXOWV LQ D UHGXFWLRQ

" 7KH VLGH OHQJWK RI WKH VWDQGDUG WDUJI-UVD‘Q J b

% 352;,0,7< 6(16256 _ 6,&.
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SUR[LPLW\ VHQVRU WHFKQRORJLHYV %DVLF FRQFHS:?

6WDQGDUGL]HG UDWLRV DUH WKH WKHRU\ ,Q SUDFWLFH WKHUH DU

7KH VHQVLQQWSHFLAHG LQ WKH WHFKQLFDO GDWD GRHV QRW

DFFRXQW IRU H[WHUQDO LQAXHQFHV RU VDPSOH YDULJIQFHY DQG WKHUH
IRUH LV RQO\ D FRQYHQWLRQDO YDOXH
'"HSHQGLQJ RQ WKH VHOHFWHG VHQVRU SULQFLSOH GNIHUHQW WROHUDQFH
UDQJHV DUH SRVVLEOH $V D UHVXOW WKH DFW X QQuRHIBMXHG VHQVLQ]
UDQJH RI WKH VHQVRUV FDQ YDU\

%

7ROHUDQFH UDQJHV T

,QGXFWLYH DQG PDJQHWLF SUR[LPLW\|VHQVRU|V
S [ 6Q WROHUDQFH UDQJH [ 6Q

&DSDFLWLYH SUR[LPLW\ VHQVRUV
S [ 6Q WROHUDQFH UDQJH [ 6Q !
,Q SUDFWLWFWX WHCH VHQV LLQ/J DUDZADMW KV HG ZKHQ |
GHVLJQLQJ D VHQVRU WR HQVXUH VZLWFKLQJ | Q FRQVLGHUDWLRQ RI DOO
WROHUDQFH LQAXHQFHV DQG WR RSHUDWH WKH VHQVRU LQ D VHFXUH ZRUN
DUHD

$VVXUHG VHQVLQJ UDQJH 6D ([IDPSOH FDOFXODWLRQ RI WKH DVVXUHG VHC
7KH GLVWDQFH DW ZKLFK D UHVSRQVIHQI®& RP MKW EB B[URLW\L W\ VHQVRUV

VZLWFK LV HQVXUHG XQGHU WKH VSHHRILAHS MWHRSHYBBW X Ugh
LQVWDOODWLRQ DQG YROWDJH FRQGLWLRQY 44 [ PP bp

" 7KH DVVXUHG VHQVLQJ UDQJH 6D LV PP
JRUPXOD IRU FDOFXODWLQJ WKB DVVXUHG VHQVLQJ UDQJH 6

,QGXFWLYH DQG PDJQHWLF SUR[LPLWDHKOMRPFNOFXODWLRQ RI WKH DVVXUHG VHC

§ 6D [ 6Q SUR[LPLW\ VHQVRUV
&DSDFLWLYH SUR[LPLW\ VHQVRUV cAOVLOD DO 50 PP
% 6D [6Q 6 D [ 6Q [ PP PP

"~ 7KH DVVXUHG VHQVLQJ UDQJH 6D LV PP

BHOHFWLRQ JXLGHWLRIVUUWRBHEHQIRXQG LQ WKH UHVSH
SURGXFW FKDSWHUV & ' DQG (
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%DVLF FRQFHSWYV SUR[LPLW\ VHQVRU W

/KH UHGXFWLRQ IDFWRU 5

$V GHVFULEHG WKH VHQVLQJ UDQJH 6Q XVHG LQ WKH WHFKQLFDO
PHWDOOLF PDWHULDO PDGH RI 67 VWHHO RU R[LGH PDJQHW O

WHULDO WKH VHQVLQJ UDQJH LV UHGXFHG 7KH UHGXFWKRQ HIWR WH
DGGLWLRQDO VWDQGDUG YDOXHV IRU WKH UHGXFWLRQ IDFWRU DU

7\SLFDO PDWHULDOV DQG WKHLU UHGXFWLRQ IDFWRUYV
% ,QGXFWLYH
ODWHULDO SEHGXFWLRQ |

6WHHO 67

6WDLQOHVY VWHHO

$OXPLQXP
'"HSHQGLQJ RQ WKH VHQVRU

&DSDFLWLYH —

ODWHULDO 5HGXFEWLRQ |

:DWHU

39& —-

2LO
ODJQHWLF

0DJQHW 5HGXFWLRQ IDH —-.......

0
0
0
"HSHQGLQJ RQ WKH VHQVRU

(I[DPSOH FDOFXODWLRQ RI WKH DVVXUHG VHQVLQJ BB IRU LQGXFWLYH
DQG PDJQHWLF SUR[LPLW\ VHQVRUV —

ODWHULDO $OXPLQXP 5

1RPLQDO 6HQVLQJ 5DQBH 6Q

6D [ 6Q [ PP PP

$VVXUHG VHQVLQJ6ODQJIH[ 5 PP PP

" 7KH DVVXUHG VHQVLQJ UDQJH LV PP

([DPSOH FDOFXODWLRQ RI WKH DVVXUHG VHQVLQJ UDQJH IRU FDSDFLWLYH
SUR[LPLW\ VHQVRUV

ODWHULDO 39& .5
1RPLQDO 6HQVLQJ 5DQBR 6Q

6D [ 6Q [ PP PP

$VVXUHG VHQVLQJ6DDQJIH[ 5 PP PP
" 7KH DVVXUHG VHQVLQJ UDQJH LV PP

O

ORUHHAQLWRW®R WKH SUR[LPLW\ VHQVRU WHFKQRORJLFE
&KDSWHU + $SSHQGL[ *ORVVDU\
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SUR[LPLW\ VHQVRU WHFKQRORJLHYV

6HOHFWLRQ J

7KH ULJKW SUR[LPLW\ VHQVRU IRU \RXU DSSOLFDWLRQ

o ] JQHW LI
- = = R[LPL
S o o QVRU
< [ a o o X
a | o [a) [a) [
o | e = = a
— © ©
*
= = i = o
:KDW PDWHULDO VKRX{G EH GHWHFWHG"
OHWDO Q| ol © Q Q
3RZGHUV JUDQXOHV OL[TXLG VROLG Q| J
ODJQHW Q| Q| 0
:KDW VHQVLQJ UDQJH §Q LV UHTXLUKHG"
PP Q
PP Q| Q Q q
PP Q| Qf Q Q
PP Q| Q] Q ¢ ) Q |Q
PP Q| Qf Q P [Q |Q
PP Q| Q Q (@ Q Q | Q Q
PP Q Q Q
PP Q
PP Ql Q Q
KLFK GHVLJQ LV UHTXJUHG
&\OLQGULFDO WKUHDGHG Q| Q| Q Q | o Q| o
&\OLQGULFDO VPRRWK Q
5HFWDQJXODU Q q
$UH WKHUH DQ\ VSHFLIJO UHTXLUHPHQWYV
IRU WKH VHQVRU"
8VH LQ WKH "IRRG EHYHUDJHU|LQGXYWLWQ Q
8VH LQ SRWHQWLDOO\ HfSORVLYH
HQYLURQPHQWYV Q Q
+LJK PHFKDQLFDO VWUHVV Q
6KRXOG WKH VHQVRU KIDYH RWKHU V|SHELDO
IHDWXUHV"
$QDORJ RXWSXW Q
$00 PHWDO VHQVRUYV Q
6HQVRUV ZLWK WULSOH VHQVLQJ@DQJH Q

YJURP SDJH

'"HWDLOHG VHOHFWLRQJJXLGH &

7\
\ /

6,&. FDQ DONWNRVRIRHU]|HG VROXWLRQV

<RX FDQ AQG PRUH LQIRUPDWLRQ LQ &KDSWHU )
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%

%DVLF FRQFHSWYV SUR[LPLW\ VHQVRU W

,QGXFWLYH SUR[LPLW\ VHQVRUYV

7KH EDVLF FRQFHSWV RI LQOGXFQRORISUR[LPLW\ VHQV

$Q LQGXFWLYH SUR[LPLW\ VHQVRU GHWHFWYV PHWDOOLF REMHFWYV
RI D VZLWFKLQJ DPSOLAHU D VLJQDO HYDOXDWRU DQG DQ /& FLUF
FRLO / DQG D FDSDFLWRU &

,QGXFWLYH SUR[LPLW\ VHQVRUV FDQ W,DNDH) DERV RKDWSHK® F/DWDHUH\D OZ RBBKI RDFKHV
DUH GHVFULEHG DV DFWLYDWHG DQG GIHDEW XYDRWHED ORI GEWFHEWRAWB D UH JHQF
OLF REMHFWV WKH FRLO Rl WKH UHVR®©B QWAL WAKHWH JHOH DB\ HW IDRRDIX FRUH O
IUHTXHQF\ HOHFWURPDJQHWLF DOWH U@IXW LQH VARQD® W KDL W FXRMWUBRHW QWRB\ DQG G
WKH DFWLYH DUHD Rl WKH VHQVRU 7KHKMLJHIRIDWKH BB RBWRUGBEAWHBEWY WKLV F
WKH VL]H Rl WKH IHUULWH FRUH DQG WIKHWRRDO/ZLWFKLQJ VLJQDO

BHOHFWLRQ LJXEBHW LIRW SUR[EDQVEHVHRX\QGINVQ SURG X
FKDSWHU & IURP SDJH &
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SUR[LPLW\ VHQVRU WHFKQRORJLHYV %DVLF FRQFHS:?

&DSDFLWLYH SURJLPL

7KH EDVLF FRQFHSWV RI FDSDFKQRYRJISUR[LPLW\ VHQVF

JRU FDSDFLWLYH SUR[LPLW\ VHQVRUV WKH SULQFLSOH RI DQ RSHQ
DFWLYH HOHFWURGH IURP ZKLFK DQ HOHFWURVWDWLF AHOG WR HD!
LV SDUW RI D UHVRQDQW FLUFXLW DQG DIIHFWV WKH IXQGDPHQWDO

%

.l DQ REMHFW PHGLXP AQGV LWVHOI LOWKH HOBGRRMUUED G ABIPIGN WIKH. W\ Rl WKH RE
YLEUDWLRQ EHKDYLRU RI WKH UHVRQD®W F(QHFRKWW RF&KHD QUHMD EDVHG RQ

LWV GLHOHFWULF SURSHUWLHV DQG WXHUHLMWVD R EHIVZG HDE NOKUWNGHFWURGHV
7KH VLIJQDO HYDOXDWRU GHWHFWV WKEWD FEBIONE QRHDRS 6 DW XEGH @HYG WL G XVLQJ
VZLWFKLQJ DPSOLAHU VLJQDOV WR VZIgVFKy$fKH FORVHU WKH REMHFW

FRPHV WR WKH DFWLYH HOHFWURGH WKH JWVHDWHU WKH FKDQJH LQ FDSDFL

WDQFH 7KH FDSDFLWDQFH LV LQAXHQFHE EVARWMHRoBRM §.09¢ WRUNVVPDOOHU G

WDQFH RU WKH GHWHFWDEOH FKDQJH LQ FDS
FDQ DOVR EH DGMXVWHG E\ PHDQV RI SRWHQ
WRQ RU ZLUH H[WHUQDO WHDEFK

2YHUYLHZ RI WKH GLHOHFWSLFDSHBBWWWLYDW LIHYG "RIH QRU DW

ODWHULDO 'LHOHEFWHGRFWLRQ ODWHULDO 'LHOHFWHGRFWLRQ
SHUPLWWLY|[LW\ "U SHUPLWWLY[LW\ "U

OHWDO 39&
:DWHU ,FH
$OFRKRO 2LO
*ODVYV $LU YDFEXXP

&HUDPLFV
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%

%DVLF FRQFHSWYV SUR[LPLW\ VHQVRU W

&DSDFLWLYH SUR[LPLW\ VHQVRUYV

6SHFLDO IHDWXUHV RI FDSDFLWLYH VHQVRUYV

'"HWHFWLRQ WKURXJK PDWHULDO 7RXJK URXJK DPELHQW FRQGLWLRQV
:DOO WKLFNQHVVHV RI  WR PP LQ WKHKOVHHRLYGMDQW WRUW IBDUWLRQV GXV\
FRQWDLQHUYV

'"HWHFWLRQ RI DOO PDWHULDOV 5HODWLYHO\ ODUJH VHQVLQJ UDQJHV ZLWE
‘RRG SDSHU PHWDO SODVWLF OLTXLBY WIRIBQXOHYP &0 &4

+LJK HOHFWURPDJQHWLF DQG HOHFWURVWDWLF FRPSDWLELOLW\
7TKDQNV WR 7ULSOHVKLHOG WHFKQRORJ\

6HOHFWLRQ IX&EGHWVIRYUH SURHDPQEHVRXQBUM) SURG
FKDSWHU ' [URP SDJH '
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SUR[LPLW\ VHQVRU WHFKQRORJLHYV %DVLF FRQFHS:?

ODJQHWLF SUR[LPLW\

7KH EDVLF FRQFHSWV RI PDIJQHWIGFRSUR[LPLW\ VHQVRU

ODJQHWLF SUR[LPLW\ VHQVRUYVY DOZD\V UHVSRQG WR D PDJQHW PDJ
DOO QRQ PDJQHWLF PDWHULDOV HJ QRQ IHUURXV PHWDO SODVW
GHWHFW WKURXJK WKHVH ZDOOV ZLWKRXW DIIHFWLQJ WKH VHQVLQJ

%

JRU WKH PDIJQHWLF SUR[LPLW\ VHQVRUV IURP 6,& WZR GHWHFWLRQ WHFKQRORJLH'

*05 WHFKQRORJ\ *LDQW ODJQHWR S5HVUEWLYHFXHIMMHFKQRORJ\

5HVLVWRUV WKDW FKDQJH WKHLU RKP L¥FQY/BOH EX IPWD IQHSWH BFWGWDWMHG IURP D KL

DUUDQJHG LQ D :KHDWVWRQH EULGJH SKRQYWH PORDWH/GPW R DOPYWQHS LFW UHVRQDWHYV

AHOG WKH EULGJH YROWDJH LQFUHDVHVD@KHWHIQDO BPPDQKBWRWHABQ@HUSSHDUYV V

DWHV DQ RXWSXW VLIJQDO IURP D GHAQHKIGI MKX\WUMYKRDWELFDOO\ FRQGXFWLYH JODVV
UDWLRQ $FWLYDWLRQ RI WKH /& FLUFXLW E\
ORQJHU RFFXUV 7KH DPSOLWXGH RI WKH UH'
ZKHUHE\ D GHAQHG WKUHVKROG LV UHDFKHG
JHQHUDWHG
7KLY WHFKQRORJ\ LV ZHOO VXLWHG IRU KLJK
6Q ! PP ZLWK O PDIJQHW
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%

%DVLF FRQFHSWYV SUR[LPLW\ VHQVRU W

ODJQHWLF SUR[LPLW\ VHQVRUV

$SSURDFK FXUYHYV

KHQ XVLQJ PDJQHWLF SUR[LPLW\ VHQVRUV PDNH VXUH WKDW WK
VRU D[LV FKDQJHV WKH VHQVLQJ UDQJH $ GLVWLQFWLRQ LV PDGH

6HQVRU DQG PDJQHW D[LV DUHKLRWYXKIHU VDPH SODQH WR HDF

&DVH &DVH
7KH VHQVRU UHVSRQGV ZKHQ WKH PDJQKMW WHIEFKH \U MAKSRYEMWFKHQ WKH PDIJQHW
FXUYH ,W FDQ DSSURDFK WKH SUR[LPLMUWYHQVYRY IMkROGQGRU $BWRH PDIQHW OHEL
ZLWKLQ WKH VHQVLQJ UDQJH LQ IURQWVRIHWAHHOVRAUYRY WFKHYV EDFN DJDLQ

6HQVRU DQG PDJQHW D[LV DUH RIIVHW E\ f

&DVH &DVH
| WKH PDJQHW SDVVHV LQ IURQW Rl WRKHSPRJQHW DONQVRIN UBG WDIOWR X JK WZR V
WKH VHQVLQJ UDQJH LV OHVV WKDQ LQERXQK DU\ WIKH PDIQHW WUDNGI®\WLY UHYHU
LQWR WKH OHIW VZLWFK FXUYH IURP WWZL WEXKW\Q NS RWEW \F X DKHH VIRUXELOLW\ RI W
DPSOH LW SDVVHV WKURXJK DQ DUHD RQ XWKUF K/ S\HHGPRIJWHWY A PQG MKH UDGLE
UHYHUVHG 7KH SUR[LPLW\ VHQVRU LV ElUMHA\ GHDFWLYDWHG EHIRUH LW LV
DFWLYDWHG DJDLQ LQ WKH OHIW VZLWFK FXUYH :KHWKHU WKH HYDOXDWLRQ
XQLW FDQ GHWHFW WKLV LQWHUUXSWLRQ GHSHQGV RQ WKH VSHHG RI WUDYHO
DQG WKH D[LDO GLVWDQFH RI WKH SDVVLQJ PDJQHW

% 352;,0,7< 6(16256 _ 6,&.
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SUR[LPLW\ VHQVRU WHFKQRORJLHYV %DVLF FRQFHS:?

ODJQHWLF SUR[LPLW\

2YHUUXQ GLVWDQFH 6

7KH RYHUUXQ GLVWDQFH 6« FRQVLVWV[RT WKH SDWK RI WKH VZLWFK
FXUYH DQG WKH GLDPHWHU RI WKH PDJQHW ,I D P FKHV

WKH VZLWFK FXUYH IURP WKH OHIW WKH VHQVRU ,| WKH PDJ
QHW H[LWV WKH VZLWFK FXUYH RQ WKH RSSRVL H VHQVRU RQO\
VZLWFKHV ZKHQ WKH PDJQHW KDV OHIW WKH VZL rHQWLUHO\

%

,QVWDOODWLRQ QRWHYV

Y)OXVK VHQVRU LQVWDOODWLRRQ AXVK VHQVRU LQVWDOODWLR

ODJQHWLF SUR[LPLW\ VHQVRUV FDQ EH7IK®VWDDOOH & KARGAAMK KRZ DPOXE K PWMKHUSUR[LP LW\
DOV DQG PHWDOV ZLWKRXW DIIHFWLQJZWKB Y8 gWDDIOUWBQU® ZDWXHWKH PDWHULDOYV

H[FHSWLRQ Rl PDJQHWL]DEOH PDWHULMKH VHQVLQJ UDQJH E\ PRUH WKDQ OHDV:
0$* % 0
] ]
L L

JOXVK PDJQHW LQVWDOODWLBRQHWUDWLRQ WKURXJK PDWHUL|

JRU AXVK LQVWDOODWLRQ Rl WKH PDJQ&WAD X QHP PD Q@ MM E FP B MBIGN. EBIY HWUDWH DOC
WKH VHQVLQJ UDQJH LV UHGXFHG E\ X WWIRQHWLF SUR[LPLW\ VHQVRUY FDQ GHWHFW
QRQ IHUURXVY PHWDO SODVWLF RU ZRRGHQ Z

]

BHOHFWLRQ RIXLGHW LR S UR[LFD\WQ\EH CRMXQG LQ SURGXF
FKDSWHU ( IURP SDJH (
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,QGXFWLYH SUR[LPLW\ VHQVRUYV

SHOLDEOH SRZHUIXO UXJJHG 2 QGXFWLYH VHOQVRUV JURP

OLOOLRQV RI LQGXFWLYH VHQVRUV DUH FXU
UHQWO\ LQ XVH LQ YLUWXDOO\ DOO LQGXVWULHV
7KH\ GHWHFW PHWDO REMHFWV ZLWKRXW
FRQWDFW DQG DUH FKDUDFWHUL]HG E\ D ORQJ
VHUYLFH OLIH DQG H[WUHPH UXJJHGQHVV

'LWK WKH ODWHVW $6,& WHFKQRORJ\ 6,&. -V
VHQVRUV RIITHU WKH XOWLPDWH LQ SUHFLVLRQ
DQG UHOLDELOLW\ 6,&. FDQ SURYLGH WKH ULJKW
VROXWLRQ WR PHHW \RXU UHTXLUHPHQWYV HYHU\
WLPH 2 ITURP F\OLQGULFDO RU UHFWDQJXODU
VWDQGDUG VHQVRUV ZLWK VLQJOH GRXEOH RU
WULSOH VHQVLQJ UDQJH WR VSHFLDO VHQVRUYV
IRU H[SORVLYH JRQHV DQG KDUVK HQYLURQ
PHQWV 2XU VHQVRUV DUH WKH LQWHOOLJHQW
UHOLDEOH URXWH IRU LPSOHPHQWLQJ LQGXVWU\
VSHFLAF DQG FXVWRPL]JHG VROXWLRQV LQ DQ\
WDVN LQYROYLQJ DXWRPDWLRQ

& 352;,0,7< 6(16256 _ 6,8&.
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,QGXFWLYH SUR[LPL

,QGXFWLYH SUR[LPLW\ VHQVRUYV

6HOHFWLRQ JXLGHV
SBURGXFW IDPLO\ RYHUYLHZ

,0 OLQLDWXUH
6SDFH VDYLQJ PLQLDWXUH

,0 6BWDQGDUG

0 ZLUH 0 & ZLUH
0 ZLUH 0& ZLUH
0 ZLUH & ZLUH

0 ZLUH
,0 TULSOH

L QGXFWLYH VHQVRUV ZLWK
GLVWDQFH

,0) )RRG %HYHUDJH
,QGXFWLYH VHQVRUV IRU Z|
HQYLURQPHQWYV

,0 ,QR][

6LQJOH SLHFH VWDLQOHVYV
KLIKHVW GHPDQGYV

,0 1DP XU

,0$ $QDORJ

$QDORJ LQGXFWLYH VHQVRUV ZL\
UDQJH

.+ OLQLDWXUH

6SDFH VDYLQJ PLQLDWXUH VPRR\
VHQVRUYV

.+ 6WDQGDUG

6PRRWK F\OLQGULFDO KRXVLQJ I
WLPH VDYLQJ LQVWDOODWLRQV

.4 OLQLDWXUH

SHFWDQJXODU VPDOO DQG VSDF
.4 )ODW

/RZ SURAOH VHQVRUV ZKHQ VSDF
D SUHPLXP

.4 BWDQGDUG

.4 &4 &
4 &4 &

1DPXU VHQVRUVIRU}HSORVLYHJHQHV

6XEMHFW WR FKDQJH ZLWKRXW QRWLFH
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6HOHFWLRQ JXLGHYV

,QGXFWLYH SURJ[LPL

-XVW D IHZ VWHSYV WR WKH ULQQKRWLQGXFWLYH SURJ[LP|

,0 1DPX

-
4
(0
-
o
+

-
-
(o4
4
(=}
<

‘KLFK GHVLJQ LV UHTXUUHG"

&\OLQGULFDO WKUHDGHG Q Q Q Q Q

&\OLQGULFDO VPRRWK Q Q

5HFWDQJXODU Q Q Q

KDW VL]H LV UHTXLUHG"

0 Q

0 Q

0 Q Q Q Q

0 Q Q Q Q Q Q

0 Q Q Q Q Q Q

0 Q Q Q Q

‘LDPHWHU PP Q

‘LDPHWHU PP PP Q

\S/:FHWSI?DQJ.LROEGHWDLOHG LPHQVLRQV 0 0 0

:KDW PD[LPXP VHQVLQJ UDQUH L

UHTXLUHG"

" PP Q Q Q
PP Q Q Q Q Q Q
PP Q Q Q Q Q @ Q
PP Q Q Q Q Q Q Q Q
PP Q Q Q Q Q Q
PP Q Q Q Q Q Q ® Q
PP Q Q Q Q Q
PP Q

:KDW VZLWFKLQJ RXWSKW LY UHTXLUHG"

‘& ZLUH Q Q

'& ZLUH Q Q Q Q Q Q ® Q Q Q

‘& ZLUH Q Q Q Q

$& ZLUH Q Q

$& '& ZLUH Q Q Q

$QDORJ Q

1DPXU Q

:KDW KRXVLQJ PDWHULPO VKRXOG WKH

VHQVRU KDYH"

30DVWLF Q Q Q Q

1LFNHO SODWHG EUDVV Q Q Q Q Q

BWDLQOHVV VWHHO 9 $ Q Q Q

BWDLQOHVYV VWHHO 9 $ Q Q

$UH WKHUH DQ\ VSHFLIDO UHTXLUHPHQWYV

IRU WKH VHQVRU"

8VH LQ WKH "IRRG EHYHUDJHu LQGXVWU\ Q Q

$00 PHWDO VHQVRUV Q

8VH LQ SRWHQWLDOO\ H{SORV|LYH

HQYLURQPHQWYV

6,&. FDQ DOVR RIIHU FXVWRPLJ]HG VROXWLRQV

<RX FDQ AQG PRUH LQIRUPDWLRQ L(
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,QGXFWLYH SUR[LPLW\ VHQVRUYV 6HOHFWLRQ JX

,QGXFWLYH SUR[LPLW\ VHQVRUHVHQVLQJ UDQJHV DW D .

SURGXFW JDPLO\ OD[ VHQVLQJ UDQJH PP 3DJ

)
)
O O
U U 0|0
U| 0O
) UO| 0|0
U U| 0| U
Ro | R0 | o [ @0 iﬁlszoszoee || [oo|ro|ro|ee| [eo|eeo|mofre| [eo|Re|re| [eo|ee [ e [ N o e o HHI

7KH PD[LPXP VHQVLQJ UDQJH GHSHQGV RQ WKH W\SH RI LQVWDOODWLRQ )RU GHWDLOHG LQIRUPDWLRQ V

352;,0,7< 6(16256 _ 6,&.
6XEMHFW WR FKDQJH ZLWKRXW QRWLFH



SURGXFW IDPLO\ RYHUYLHZ ,QGXFWLYH SUR[LPL

BURGXFW IDPLO\ RYHUYLHZ

2

,0 OLQLDWXUH ,0 BWDQGDUG ,0 7ULSC
6SDFH VDYLQJ PLQLDWXH LGN VAN G/ W D Q G,IUEX FRAL Y19 ¥R VR UV ZLWK
LQGXFWLYH VHQVRUV WLYH VHQVRUV VHQVLQJ UDQJH
7HFKQLFDO GDWD RYHUYLHZ
+RXVLQJX\OLQGULFDO WKUHDGHG KRXVLQJ &\OLQGULFDO WKUHDGHG KRX
7KUHDG VL]IH 0 [ 0 [ 0 [
0 [ 0 [ 0 I
0 [ 0 [
0 [ 0 [

& 6HQVLQJ YDQJH 6 PP PP PP PP PP
+RXVLQJ PDWHULBWDLQOHVV VWHHO OHWDO OHWD
(QFORVXUH UDWLQJ,3 .3 .3

$W D JODQFH
$17\SHV 0 DQG 0 $I7\SHV 0 WR O F7\SHV 0 WR 0

$16PDOO KRXVLQJ VI8V D@GFORVXUH UDWLGEDH VHQVLQJ UDQJI
OLJKW ZHLJKW f2SHUDWLQJ WHPSHUD®MRUH
P QWHJUDWHG /(' LQGBURPWRN & WR f &2SHUDWLQJ WHPSHUDW
F5XJJHG VWDLQOHVYV; ZWHHO ZLUH DQG IURRH f & WR fé&
KRXVLQJ YDULDQWYV F+LIK VZLWFKLQJ|IUHTX
1$& '& DQG $& '& YDULDQWYV

WD LOHG LQIRUPDWLRO & I S N S N

& 352;,0,7< 6(16256 _ 6,8&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV SURGXFW IDPLO\ R

) H ,0) )RRG EHYHUDJH ,0 ,QR] ,0 1DPXU ,08 $SQDORJ

WULSOH WKHQOGXFWLYH VHQVRUM QROH SLHFH VWDLQOHWPXWNHQVRUV IRBQDORJ LQGXFWLYH VHQVR
ZDVK GRZQ HQYLURWHHWORWUW IRU WKH KLIKHVW[SBRDIOYAHV]RQHV ZLWK WULSOH VHQVLQJ UD(

VLQJ SK\ODL@QGWLFD® WKUWHHDEHHE KKARXXWLL@QI &\OLQGULFDO WKUHDGHG KRXVLQJ &\OLQGULFDC
0 0 [ 0 [ 0 [
0 0 0 I 0
0 I 0 I 0 [
0 I 0 [
PP PP PP PP PP PP PP PP &
0O 6WDLQOHVY VWHHO 6WDLQOHVY VWHHO OHWDO
,3 ,3 . ,3 ,3 . , 3 ,3
$7\SHV 0 DQG 0| $6WDLQOHVV VW H HOISRIXVL QWR 0 $7\SHV 0 WR 0
{ XS WR1 ([WUHPHO\ ZDWHUWLJKW ,3 $+1DPXU VHQVRU IRYUSWMIBIRI RXWSXW VLIQDO
.3 . IRU ZDVK BRWQHPHO\ ZDWH UWLSIKOW F,BWLRQV SURSRUWLRQDO WR GLV\
XUH HQYLURQPHQWYV 3. $$7(; GHYLFH FDWHNRU\SO®H VHQVLQJ UDQJH
$6WDLQOHVV VWH HIO KIRXVH QYHQVLQJ UDQGH * $$QDORJ FXUUHQW DQG
HQFLHV / $+LJK UHVLVWDQFH 3WRVSXW DFFRUGLQYR®RVDIH VLIQDO LQ RQ!
$)URQW FDS PDGH RPBBBEDQLFDO VWUHMV VHQVRU
)'$ FHUWLAHG PDWBWIHIONLIKW KRXVLQJ VXLW $+LJK UHSHDWDELOLW\
$ ((WHQGHG WHPSHUDBXMHRU XVH LQ K\JLHQLF $1R EOLQG JRQH
UDQJH 2 WR f8D QG ZDVK GRZQ DUHDV
7ROHUDWHV VKR UMEMAMHWAVDQW WR DJJUHVVLYH
WHPSHUDWXUH LQFUHDD/IMQADIHQWV
WR f& $9LVXDO DGMXVWPHQW LQGLFD
$5HVLVWDQW WR LQWRWWLIDD RXWSXW /('
FOHDQLQJ DJHQWV (&2/$%
DQG -RKQVRQ'LYHUVH\
FHUWLAHG
$/DVHU HWFKHG SDUW QXPEHU
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SURGXFW IDPLO\ RYHUYLHZ ,QGXFWLYH SUR[LPL

BURGXFW IDPLO\ RYHUYLHZ

2

,+ OLQLDWXUH ,+ 6WDQGDUG ,4 OLQLDWXUH

6SDFH VDYLQJ PLEPBWWHWHF\OLQ GUHIFADDQJIXODU YRDGORAPG VHQVRUV
VPRRWK LQGXFWLXHRXVLQJ IRU VSDFH VDYLQXNSDFH LV DW D SUHPL
VHQVRUV WLPH VDYLQJ LQVWDOODWLRQV
7THFKQLFDO GDWD RYHUYLHZ

+RXVILQJ&\OLQGULFDO VPRPWEGULFDO VBRRWEQJXODU KRXVLQJ 5HFWDQJ;
KRXVLQJ KRXVLQJ
'"LPHQVLRQV 2 2 PP[ PP[ PP PP[ PP|[ PP
PP[ PP PP[ PP[ PP
PP[ PP[ PP
PP[ PP
PP
'LDPHWHU PP PP PP PP 2 2
6HQVLQJ YDQJIH BP PR PP PP PP PP PP P
+RXVLQJ PDWHGWDOQOHVV VWHHO 6WDLQOHVYV VWHHO | 30DVWLF OHWDO
(QFORVXUH UDWL®]J .3 .3 .3

$W D JODQFH

Ff6PDOO KRXVLRIHYEQJ UDQIHRRS VHQVLQIE)ODW FRPSDFW

OLJKW ZHLJKWWR PP UDQJH GHVLJIQ
$+RXVLQJ GLDRHWHUVZLWFKLEGXJIJHG PHWDD/RQE VHQVLQJ
RI DQG PP IUHTXHQFLHV SOBWRWLF KRXVULRQVH XS WR PP
$ , QWHJUDWHG /('N+] $1DUURZ GHVLIQDVLO\ YLVLEOH L¢
LQGLFDWRU t'& DQG $& ' RU [ PP FDWLRQ /('V
$5XJIJHG ,3 YHUVLRQV DYD&RPEDHW VSDHDEMDLODEOH| LQ D S
UDWHG VWDL®BEBBVWLF RU VWDYROQHBWVLIWLF ,4 DQG ,4
VWHHO KRXVLQOWHHO KRXVLQJ DQG PHWDO| KRXVL
$)OH[LEOH FRQGNPWODEOH LQ VKRUW .4 DQG ,4

LW\ YLD FRQQHFQ\A YWDQGDUG
FDEOH RU FRQARRWIRQJ OHQJIWKYV

WD LOHG LQIRUPDWLRG S R S S S N

& 352;,0,7< 6(16256 _ 6,8&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV

SURGXFW

IDPLO\ R

.4 )ODW

ZKHQ

4

4

4

4

$Q DOO DURXQG VROXW(RRQ RPULPDEHVW LQ7EDIDEWQG WUXVWHG KREXLDHGVWQGHADW LQ

XP DSSOLFDWLRQV SHUIRUPDQFH LQ [ PP GLPHQVLRQ [ PP KRXVLQJ
XODU KRXVL@HFWDQJIXODU KRXVLQJ SHFWDQJXODU KRXVLQJ SHFWDQJXODU KRXVLQJ
PP[ PP[ PP PP[ PP[ |PP PP [ PP PFPP [ PP [ PP
PP PP [ PP PP[ PP PP
PP PP [ PP é&
2 2 2 2
P PP PP PP PP PP PP PP PP
30DVWLF 3 OHWWDLF  3ODVWLF 30DVWLF 30DVWLF 30DVWLF
.3 ,3 ,3 ,3 .3 ,3 .3 ,3 .3
1 ((WHQGHG VHQVLQJI[WH@IGHBIVHQV LG QUDUHMHVRG VHQVIEGHODVIOIH UDQJIJH DGMXVW
XS WR PP XS WR PP XS WR PP WR PP
FT7RXJIK 9% MR XVLQI 7RXIK 976 MRXVLQI&RUQHU /('V t &RQAJXUDEOH 12 RU 1&
16,&. $6,& WHFKQROKR®. $6,& WHFKQRDODKHQVLQJ IDFH URW DVOFRVAIR Q Q
QG L ¥ f VWDWXV GLVSIOD\f MMWIXW XV GLVSOOAHZGWKMHFWLRQVI7HUPLQDO RU 0| FRQQHTF
HWUD EULJKW /(' H[WUD EULJKW /|[('¥6WXUG\ DQG FRPSDWIWWRQ
ODV F+RWPHOW PROGLGH*FRWPHOW PROGLQJIGHVLJQ $'& DQG $& '& YHUVLRQV
F:LWKVWDQGV KLJK LQWMWIWDAOGV KLJIK LQWMIDDMWWHG PRXQUWMEMUIODEOH
QJ WLRQ DQG WLIKWHWLRD WRGTWHIKWHRQRBSVRUTXH
.3 3 HQFOR VK/\BH .3 HQFORVXU& DQG $& '& YHUVLRQV
UbDWLQJ UDWLQJ DYDLODEOH

6XEMHFW WR FKDQJH ZLWKR

XW QRWLFH

35
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,0 OLQLDWXUH

,QGXFWLYH SURJ[LPL
&\OLQGULFDO WKUHD

6SDFH VDYLQJ PLQLDWXUH

VHQVRUV

P

CE€-®-

$GGLWLRQDO L({

SURGXFW GHVFULSWLRQ

7KH WRXJK DQG UHOLDEOWRERWQEYWKDEBGOLQJ DQG D
LQGXFWLYH SUR[LPLW\ VH®WBUWBPWBHEDQPDOO VL]H
EH PRXQWHG LQ DSSOLFDWUR®VGAH. WEB[DRRR VBHE& IRUPDQ
VSDFH 7KHVH PLQLDWXUHRSHQDRUWQ.D GHVWVERPRHV XS W
IRU KLJKO\ G\QDPLF DSSOLPODWAURQWHQ HOHFWURQLFV

$W D JODQFH

F6PDOO KRXVLQJ VL]IHV D@ 6XQULHICW MDLLIKOHVY VWHHO
F, QWHJUDWHG /(' LQGLFDWRUDQG 0 WKUHDG VL]HV DYI

<RXU EHQHAWYV

$+ 7URXEOH IUHH LQVWDO ODWLKQYLYLVESDMAK\ LQGLFDWR
FULWLFDO DSSOLFDWLRQWRBQRWR&HQDRILREHUDWLRQ
GHJUHH RI GHVLJQ IUHHGRMGKFHVQBRPPLVVLRQLQJ W
PDFKLQH VSDFH $+LJK SRVLWLRQLQJ DFFXUDF
$+ 5 HOLDEOH GHWHFWLRQ RIPDFSLG K IMKGERIXQ K S X W
DQG DVVHPEO\ SURFHVVHVLLEFUHDMHWDQFH WR VKRFI
WKURXJKSXW WLRQV UHGXFHV PDLQWHQD

NRUPDWLRQ

'"HWDLOHG WHFKQLFDO GDWD

2UGHULQJ LQIRUPDWLRQ &

"LPHQVLRQDO GUDZLQJV &

&RQQHFWLRQ GLDJUDP R -
,QVWDOODWLRQ QRWH )RUZIZ>§UPH\\I{(ISFRNUIEDR\AIIDLS§ Mox?/(\)A/Lgév?lxvux\LAJ/EH OLQN RU VFDQ \E EBH DQG JHW
SHERPPHOGHG DFEFHVVR{LE SOWD &F GHVLIQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF 4)SSOLFOWLR

=]
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 OLQLDWXU

&\OLQGULFDO WKUHDGHG KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD
JHDWXUHYV

+RXVLQJ 0 [ 0 [

6HQVLQJ YDQJIH 6 PP PP PP
$VVXUHG VHQV.LQJ UDQJH 6 PP PP PP
,QVWDOODWLRQ W\SH )OXVK

6ZLWFKLQJ IUHTXHQF\ +] +] +]
2XWSXW W\SH 313 131

2XWSXW IXQFWLRQ 12 1&

(OHFWULFDO ZLULQJ '& ZLUH

(QFORVXUH UDWLQJ .3

$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO &
6XSSO\ YROWDJH 9 '& 9 '&

S5LSSOH "

9ROWDJH GURS " 9

3RZHU FRQVXPSWLRQ " P$

7LPH GHOD\ EHIRUH DYDLODELB\YLW\
+\WVWHUHVLV

5HSHDWDELOLW\

7THPSHUDWXUH GULIW RI 6U

(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW , z PS$ z P$
&RQQHFWLRQ W\SH &DEOH P 385 &RQQHFWRU 0
&DEOH ZLWK FRQQHFWRU D @® KQXUOPI G3QWEDEOH P 385
P 385

6KRUW FLUFXLW SURWHFWLRQ
5HYHUVH SRODULW\ SURWHFWLRQ

6KRFN YLEUDWLRQ J PV « +] PP

$PELHQW RSHUDWLQJ WHPSHUBWXUH f&

+RXVLQJ PDWHULDO 6WDLQOHVYV VWHHO

+RXVLQJ FDS PDWHULDO 30DVWLF 3RO\HVWHU 30ODVWLF 3%
OD[ WLJKWHQLQJ WRUTXH 1P 1P

5HGXFWLRQ IDFWRU 5 7KH YDOXHVY DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\

BWDLQOHVV VWHHO 9 $
$OXPLQXP $0O
&RSSHU &X
%UDVV %U

21,9

:LWK ,D P$

:LWKRXW ORDG

8E 9'& 7D f& " fé&
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,0 OLQLDWXUH ,QGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

2UGHULQJ LQIRUPDWLRQ

, 0

T +RXVIOQJ
., QVWDOODMLRQ

GLDJUDP

&DEOH ZLUH P 385 , % 36 =8
313 &DEOH ZLWK FRQQHFWRU
12 0 SLQ ZLWK NQBUOHG ,0 % 36 =5
PP QXWYV P 385
131 &DEOH ZLUH P 385 &G 0 % 16 =8
1& 313 &DEOH ZLUH P 385 &G 0 % 32 =8
,0
T +RXVIOQJ

T,QVWDOODMLRQ

e
GLDJUDP

&RQQHFWRU 0 SLQ ,0 36 =7
1% &DEOH ZLUH P 39& &G ,0 % 36 =:
&R HFEWRU 0 SL &G ,0 % 16 =7
PP 131 Qe Q
&DEOH ZLUH P 39& &G ,0 % 16 =:
w 313 &RQQHFWRU 0 SLQ &G ,0 % 32 =7
131 &DEOH ZLUH P 39& &G ,0 % 12 =:
i &RQQHFWRU 0 SLQ &G ,0 % 3697 6
» &DEOH ZLUH P 385 &G ,0 % 3698 6
e &RQQHFWRU 0 SLQ &G ,0 % 1697 6
bp &DEOH ZLUH P 385 &G ,0 % 1698 6
13 &RQQHFWRU 0 SLQ &G ,0 % 3297 6
10 &DEOH ZLUH P 385 &G ,0 % 3298 6
131 &RQQHFWRU 0 SLQ &G ,0 % 1297 6
&DEOH ZLUH P 385 &G ,0 % 1298 6
'LPHQVLRQDO GUDZLQJV
,0 0 [%I[IL [70 I
FDEOH FRQQHFWRU
i | j
e_. —
&RQQHFWLRQ &RQQHFWLRQ
/(' LQGLFDWRU /(" LQGLFDWRU
JDVWHQLQJ QXWV [ PP KH[ VWDLQOHVV VWHHOVWHQLQJ QXWYV [ PP KH[ VWDLQOHVV VWHHO
& 352;,0,7< 6(16256 _ 6,&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 OLQLDWXU

&\OLQGULFDO WKUHDGHG KRXVLQJ

0 [%[IL [T .0 [%[[[ [8I
FDEOH FDEOH ZLWK FRQQHFWRU

&RQQHFWLRQ
/(' LQGLFDWRU
)DVWHQLQJ QXWV [ PP KH[ VWDLQOHVV VWHHO

&RQQHFWLRQ GLDJUDP

&G &G &G &G &
..... . — —— —

——— ——= —~— ———

-~ = — =

S - i _ R

,QVWDOODWLRQ QRWH

g 8

6HQVLQJ UDQJH 6Q $ % & ' ( )

,0 PP PP PP PP PP PP PP

0 % [[ [l PP PP PP PP PP PP PP
0 % [[ [l PP PP PP PP PP PP PP
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,0 OLQLDWXUH ,QGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

SHFRPPHQGHG DFFHVVRULHYV

&RUGVHWY DQG FRQQHFWRUV
&RQQHFWRU 0 SLQ

F&RQQHFWRLP VOSHFRQQHFWRU
f (QFORVXUH3UDWLQJ

JLIXUH &RQAJXUDWLRQ -DFNHW PDWHULDO
p
6WUDLJKW 39& =
P
5LJKW DQJOH 39& S
6WUDLJKW 3%7 2
5LJKW DQJOH 3%7 2

JRU DGGLWLRQDO DFFHVVRULHYV SOHDVH VHH SDJH *

& 352;,0,7< 6(16256 _ 6,8&.

‘21
‘21
2/
2/

&DEOH OHQJWK
0

0
0
0
'26 *

‘26
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 OLQLDWXU

&\OLQGULFDO WKUHDGHG KRXVLQJ
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,0 BWDQGDUG JQGXFWLYH SUR[LPL
&\OLQGULFDO WKUHD

ZLUH VHQVRUV LQ 0 KRXYV,|
LQGXVWULDO XVH

P

SURGXFW GHVFULSWLRQ

6,&.-V ,0 6WDQGDUG F\OLQSURGDOVLRXWWOWWDQFHY H
SUR[LPLW\ VHQVRUV RIIHUVRUSIERY HGGHMHKW L PEFXUDW

OHVV GRZQWLPH DQG D OPEDMHIHWHAAWLRE IRU DQ\ QX
& 7KH VWDQGDUG F\OLQGULRL® Q QGXQRW L & HWHQARRLY D UH
IDPLO\ LQFOXGHV ,0( LQGXRW¥FDSY XGIRWRGVZLWK KRW PH
ZKLFK IHDWXUH DGYDQFHQ ISI6F & WRIFKIQIRVOHRI\W KHVH VH QG
7KLV HQDEOHV GLJLWDO DGMXMWPKRMN MDIQGI Y LEUDWLR
WKH HQG RI WKH PDQXIDFEHKKQHAWSUBRRAWLIK SRVLWLR
3URSULHWDU\ $6,& WHFKQWRR JR DHFXILRIH) DYEVORQJ WHUF

$W D JODQFH

$6L]H O $,3 HQFORVXUH UDWLQJ
$'& ZLUH $2SHUDWLQJ WHPSHUDWXUH
$([SDQGHG VHQVLQJ UDQJHWR X &R

PP

<RXU EHQHAWYV

F5HGXFHG PDFKLQH GRZQW+IPXK UHVLVWDQFH WR VKRFI
F5HGXFHG PHFKDQLFDO GDPDEHDWLRQV
f)HZHU PDLQWHQDQFH FRVWVY GXH WR

ORQJHU VHUYLFH OLIH

CE€-Q- O

$GGLWLRQDO UNRUPDWLRQ
'"HWDLOHG WHFKQLFDO GDWD

2UGHULQJ LQIRUPDWLRQ &

"LPHQVLRQDO GUDZLQJ &

&RQQHFWLRQ GLDJUDP & _
,QVWDOODWLRQ QRWH zzz PAVLEN FRP HQ ,0( [=] { [=]

JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \

5H DQG JHW
GDWD &$' GHVLJ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF
5HFRPPHQGHG DFFHVVRULF $ < o EQ o

)SSOLFDWLR

[m] 54

& 352;,0,7< 6(16256 _ 6,8&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(

&\OLQGULFDO WKUHDGHG KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD

JHDWXUHYV

+RXVLQJ 0 [
6HQVLQJ YDQJIH 6

)OXVK PP PP
1RQ AXVK PP PP
$VVXUHG VHQVWLQJ UDQJH 6
YO XVK PP PP
1RQ AXVK PP PP
,QVWDOODWLRQ W\SH JOXVK 1RQ AXVK
6ZLWFKLQJ IUHTXHQF\ +]
2XWSXW W\SH 131 313
2XWSXW IXQFWLRQ 12 1&
(OHFWULFDO ZLULQJ '& ZLUH
(QFORVXUH UDWLQJ ,3 &

$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

6XSSO\ YROWDJH 9 '& 9 '&
5LSSOH :

9ROWDJH GURS "9
&XUUHQW FRQVXPSWLRQ * P$

7LPH GHOD\ EHIRUH DYDLODEL®VW\
+\WVWHUHVLV

5HSHDWDELOLW\ "
7THPSHUDWXUH GULIW R1 6

(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW , g P$
&RQQHFWLRQ W\SH &DEOH P 39& &RQQHFWRU 0 &RQQHFWRU 0

:LUH EUHDN SURWHFWLRQ

6KRUW FLUFXLW SURWHFWLRQ
5HYHUVH SRODULW\ SURWHFWLRQ
3RZHU XS SXOVH SURWHFWLRQ

6KRFN YLEUDWLRQ J PV +] PP
2SHUDWLQJ WHPSHUDWXUH?2 f& f&
+RXVLQJ PDWHULDO OHWDO 1LFNHO SODWHG EUDVV

+RXVLQJ FDS PDWHULDO 30ODVWLF 3%
7LIKWHQLQJ WRUTXH PDJ[ 7\S 1P
SHGXFWLRQ IDFWRU 5 7KH YDOXHVY DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\
&DUERQ VWHHO 6W )H
6WDLQOHVV VWHHO 9 $
$OXPLQXP $O
&RSSHU &X
%UDVV %U

:LWKRXW ORDG
8E DQG 7D FRQVWDQW
21 6U
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,0 BWDQGDUG JQGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

2UGHULQJ LQIRUPDWLRQ
6HQVLQJ YDQIMPGE

,QVWDOODWLRQ| 2X3KIKWKW\SH &RQQHFWLRQ +RXVLORGHO QB@EHFWLR
IXQFWLRQ GLDJUDP
&G 0(

2DEOH zPKRUW ERG\ KRXVLQJ % 36=: .
13 P 39& 6WDQGDUG &G ,0( % 36=: 6
&RQOQHFWRBKRUW ERG\ KRXVLQJ &G ,0( % 36=7 .
” SLQ 6WDQGDUG &G ,0( % 36=7 6
&DEOH zPKRUW ERG\ KRXVLQJ &G 0( % 16=: .
131 P 39& 6WDQGDUG &G ,0( % 16=: 6
&ROQHFWRBKRUW ERG\ KRXVLQJ &G 0( % 16=7 .
p— SLQ 6WDQGDUG &G ,0( % 16=7 6
&DEOH zBKRUW ERG\ KRXVLQJ &G 0( % 32=: .
13 P 39& 6WDQGDUG &G ,0( % 32=: 6
& &RQQHFWRBKRUW ERG\ KRXVLQJ &G 0( % 32=7 .
La SLQ 6WDQGDUG &G ,0( % 32=7 6
&DEOH zBKRUW ERG\ KRXVLQJ &G 0( % 12=: .
131 P 39& 6WDQGDUG &G ,0( % 12=: 6
&RQQHFWR@K@UW ERG\ KRXVLQJ &G ,0( % 12=7 .
SLQ 6WDQGDUG &G ,0( % 12=7 6

6HQVLQJ YD @I 6

,QVWDJODWLRQ| 2XI3KIKKW\SH &RQQHFWLRQ +RXVLORGHO QRE@EHFWLR
IXQFWLRQ GLDJUDP
&G 0(

2DEOH zPKBUW ERG\ KRXVLQJ %36=: .

P 39& 6WDQGDUG &G ,0( %36=: 6
313 &RQQHFWRBKRUW ERG\ KRXVLQJ &G ,0( %36=7 .

SLQ 6WDQGDUG &G ,0( %36=7 6

&RQQSFI'_';WRU O6wpQGDUG &G ,0( %36=& 6

12

&DEOH zBPKRUW ERG\ KRXVLQJ &G ,0( %16=: .

P 39& 6WDQGDUG &G ,0( %16=: 6
131 &RQQHFWR@K@UW ERG\ KRXVLQJ &G ,0( %16=7 .

SLQ 6WDQGDUG &G ,0( %16=7 6

YO XVK &RQQSFI'_';WRU O6wpoGDUG &G 0(  %16=& 6
&DEOH ZBKRUW ERG\ KRXVLQJ &G ,0( %32=: .

P 39& 6WDQGDUG &G ,0( %32=: 6
313 &RQQHFWR@Kd?UW ERG\ KRXVLQJ &G ,0( %32=7 .

SLQ 6WDQGDUG &G L0( %32=7 6

1& &RQQST;WRU O6wWDQGDUG &G ,0( %32=& 6
&DEOH ZBKRUW ERG\ KRXVLQJ &G ,0( %12=: .

131 P 39& 6WDQGDUG &G ,0( %12=: 6
&RQQHFWR@K(RUW ERG\ KRXVLQJ &G ,0( %12=7 .

SLQ 6WDQGDUG &G ,0( %12=7 6

& 352;,0,7< 6(16256 _ 6,&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(

&\OLQGULFDO WKUHDGHG KRXVLQJ

6HQVLQJ YDQIMPE

,QVWDJODWLRQ| 2Xa« KW\SH &RQQHFWLRQ +RXVLORGHO QBE@EHFWLR
IXQFWLRQ GLDJUDP

2DEOH zPKRUW ERG\ KRXVLQJ 136=:.
13 P 39& 6WDQGDUG &G ,0( 1 36=:6
&RQQHFWRBKRUW ERG\ KRXVLQJ &G ,0( 1 36=7.
12 SLQ 6WDQGDUG &G ,0( 136=76
2DEOH zPKRUW ERG\ KRXVLQJ &G ,0( 1 16=: .
131 P 39& 6WDQGDUG &G ,0( 1 16=:6
&ROQHFWRBKRUW ERG\ KRXVLQJ &G ,0(  116=7 .
’ SLQ 6WDQGDUG &G ,0( 1 16=7 6
1RQ AXVK
2DEOH zPKBUW ERG\ KRXVLQJ &G ,0( 1 32=: .
13 P 39& 6WDQGDUG &G ,0( 1 32=:6
&RQQHFWRBKRUW ERG\ KRXVLQJ &G ,0( 1 32=7 .
La SLQ 6WDQGDUG &G ,0( 132=76 &
&DEOH zBPKRUW ERG\ KRXVLQJ &G L0( 1 12=: .
131 P 39& 6WDQGDUG &G ,0( 112=:6
&RQQHFWRBKRUW ERG\ KRXVLQJ &G ,0( 112=7 .
SLQ 6WDQGDUG &G ,0( 112=7 6

6HQVLQJ YD @I 6

,QVWDJODWLRQ| 2X2a« KW\SH &RQQHFWLRQ +RXVLORGHO QBE@EHFWLR
IXQFWLRQ GLDJUDP

2DEOH zPKBRUW ERG\ KRXVLQJ 136=: .

P 39& 6WDQGDUG &G ,0( 136=: 6
313 &RQQHFWRBKRUW ERG\ KRXVLQJ &G ,0( 136=7 .

SLQ 6WDQGDUG &G ,0( 136=7 6

12 &RQQSHLZWRU O6wpQGDUG &G ,0( 136=2 6
&DEOH zBPKRUW ERG\ KRXVLQJ &G ,0( 116=: .

131 P 39& 6WDQGDUG &G ,0( 116=: 6
&RQQHFWRBKRUW ERG\ KRXVLQJ &G ,0( 116=7 .

) SLQ 6WDQGDUG &G ,0( 116=7 6

1RQ AXVK

&DEOH ZLUKPWDQGDUG &G ,0( 132=: 6
P 39& BKRUW ERG\ KRXVLQJ &G ,0( 132=: .
313 &RQQHFWR@KCRUW ERG\ KRXVLQJ &G ,0( 132=7 .

SLQ 6WDQGDUG &G ,0( 132=7 6

1& &RQQSTZWRU O6wDQGDUG &G ,0( 132=8& 6
&DEOH ZBKRUW ERG\ KRXVLQJ &G ,0( 112=: .

131 P 39& 6WDQGDUG &G ,0( 112=: 6
&RQQHFWR@K(FUW ERG\ KRXVLQJ &G ,0( 112=7 .

SLQ 6WDQGDUG &G ,0( 112=7 6
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,0 BWDQGDUG JQGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

'LPHQVLRQDO GUDZLQJ

0( [%[[[: . 0( [%[[[:
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YOXVK LQVWDOODWLRQ 1RQ AXVK LQVWDOODWLRQ

TR

I [
g8 . L
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S8OWUDVKRUW ZLUH VHQVKHK
LQGXVWULDO XVH

P

SURGXFW GHVFULSWLRQ

6,&.-V XOWUDVKRUW VHQVRYS/OLGDOWKRIVLQAWK VZLWFK
DUH H[WUHPHO\ VKRUW FRPSDNFY LONL FOQZHDYKW\ KDQG
DQG SRZHUIXO ORGHUQ $&@ WHEBKRRQROLQJ SURFHVVH
JXDUDQWHHYV D IXOO0O UDQIHRIKWH VY WIFRIF VL RSWAKHO O LQ |
VPDOOHVW GLPHQVLRQV DOSBZERWILRQWHDV\
LQWHJUDWLRQ LQWR FRPSDFW KRXVLQJV DQG

$W D JODQFH

$6L]H O $6ZLWFKLQJ IUHTXHQF\ RI N
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<RXU EHQHAWYV
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$+6LPSOH LQWHJUDWLRQ LD)ARREDAW.QWHQDQFH FRVW)\
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$$ KLIKHU GHJUHH RI IUHH®RRQQ
PDFKLQH GHVLJQ

$GGLWLRQDO UNRUPDWLRQ

'"HWDLOHG WHFKQLFDO GDW
2UGHULQJ LQIRUPDWLRQ
'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP
,QVWDOODWLRQ QRWH
5HFRPPHQGHG DFFHVVRULF
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)DVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO /(' LQGLFDWRU
)DVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO

&RQQHFWLRQ GLDJUDP

&G &G &G &G
..... ] —— r—— ——
—— —— —— ——=
_ _ 1 _—
I I i I
[ | i [
& 352;,0,7< 6(16256 _ 6,8&.

6XEMHFW WR FKDQJH ZLWKR



,0 6WDQGDU(C

,QGXFWLYH SUR[LPLW\ VHQVRUYV

&\OLQGULFDO WKUHDGHG KRXVLQJ

,QVWDOODWLRQ QRWH
YOXVK LQVWDOODWLRQ
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,QVWDOODWLRQ QRWH )RUZIZD§UPH\\I{(ISFRNUIEDR\AIIDLF|:§ Mox(vw HQWHU WKH OLQN RU VFDQ \FE @-'BH DQG JHW
SHERPPHOGHG DFEFHVVR{LE SOWD &F GHVLIQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF )SSOLFDWLR

[=]
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(

&\OLQGULFDO WKUHDGHG KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD

JHDWXUHYV

+RXVLQJ 0 I
6HQVLQJ YDQJIH 6
)OXVK PP PP
1RQ AXVK PP PP
$VVXUHG VHQVWLQJ UDQJH 6

)OXVK PP PP
1RQ AXVK PP PP

,QVWDOODWLRQ W\SH JOVXK 1RQ AXVK

6ZLWFKLQJ IUHTXHQF\ +]

2XWSXW W\SH 131 313

2XWSXW IXQFWLRQ 12 1&

(OHFWULFDO ZLULQJ '& ZLUH '& ZLUH

(QFORVXUH UDWLQJ .3

$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

6XSSO\ YROWDJH 9 '& 9 '&
5LSSOH "

9ROWDJH GURS 9
&XUUHQW FRQVXPSWLRQ " P$

7LPH GHOD\ EHIRUH DYDLODEL®VW\
+\WVWHUHVLV

5HSHDWDELOLW\

7THPSHUDWXUH GULIW RI 6U

(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW , C P$
&RQQHFWLRQ W\SH &DEOH P 39& &RQQHFWRU 0 &RQQHFWRU 0

:LUH EUHDN SURWHFWLRQ

6KRUW FLUFXLW SURWHFWLRQ
5HYHUVH SRODULW\ SURWHFWLRQ
3RZHU XS SXOVH SURWHFWLRQ

6KRFN YLEUDWLRQ J PV +] PP

$PELHQW RSHUDWLQJ WHPSHUBWXUH f&

+RXVLQJ PDWHULDO OHWDO 1LFNHO SODWHG EUDVYV

+RXVLQJ FDS PDWHULDO 3ODVWLF 3%

7LIKWHQLQJ WRUTXH PD]J 1P

5HGXFWLRQ IDFWRU 5 7KH YDOXHY DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\

&DUERQ VWHHO 6W )H
6WDLQOHVYV VWHHO 9 $
$OXPLQXP $O
&RSSHU &X
%UDVV %U

:LWKRXW ORDG
8E DQG 7D FRQVWDQW
21 6U
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,0 BWDQGDUG JQGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

2UGHULQJ LQIRUPDWLRQ
6HQVLQJ YDPIH 6

,QVWDJODWLRQ® 2X @)W HXW\S H &RQQHFWLRQ +RXVLORIGHO QRBR@BHFW LR
IXQFW[LRQ GLDJUpP

&DEOH ZLURGKRWW ERG\ KRXVLQJ %36=: .

13 39& 6WDQGDUG &G ,0( %36=: 6
&RQQHFWRUSKRUW ERG\ KRXVLQJ &G ,0( %36=& .

” SLQ 6WDQGDUG &G ,0( %36=& 6
&DEOH ZLURGKRWW ERG\ KRXVLQJ &G L0 ( %16=: .

131 39¢& 6WDQGDUG &G ,0( %16=: 6
&ROQHFWRUSKRUW ERG\ KRXVLQJ &G L0 ( %16=8& .

— SLQ 6WDQGDUG &G ,0( %16=& 6
&DEOH ZLUBKRWW ERG\ KRXVLQJ &G ,0( %32=: .

13 39& 6WDQGDUG &G ,0( %32=: 6
& &RQQHFWRUSKRUW ERG\ KRXVLQJ &G ,0( %32=8& .

La SLQ 6WDQGDUG &G ,0( %32=& 6
&DEOH ZLU®KRWW ERG\ KRXVLQJ &G L0 %12=: .

131 39& 6WDQGDUG &G ,0( %12=: 6
&RQQHFWRUGMRUW ERG\ KRXVLQJ &G ,0( %12=6& .

SLQ 6WDQGDUG &G ,0( %12=& 6

6HQVLQJ YD@PI 6

,QVWDJODWLRQ 2X®&NSW HXW\S H &RQQHFWLRQ +RXVLORIGHO @R/PBHFWLR
IXQFW|LRQ GLDJUpP

&DEOH ZLUBKRWBW ERG\ KRXVLQJ %36=:
39& 6WDQGDUG &G ,0( %36=: 6
313 &RQQHFWRU 0 SLQ B6KRUW ERG\ KRXVLQJ &G L0 ( % 2
&RQQHFWRU6¢(RUW ERG\ KRXVLQJ &G ,0( %36=& .
12 SLQ 6WDQGDUG &G ,0( %36=& 6
&DEOH ZLUBKRWBW ERG\ KRXVLQJ &G ,0( %16=: .
39& 6WDQGDUG &G ,0( %16=: 6
131 &RQQHFWRUGMRUW ERG\ KRXVLQJ &G ,0( %16=& .
SLQ 6WDQGDUG &G ,0( %16=& 6
VYL &DEOH ZLUBKRWW ERG\ KRXVLQJ &G 0( %32=: .
213 39& 6WDQGDUG &G ,0( %32=: 6
&RQQHFWRUSKRUW ERG\ KRXVLQJ &G ,0( %32=& .
L SLQ 6WDQGDUG &G ,0( %32=& 6
&DEOH ZLU®GKRWW ERG\ KRXVLQJ &G L0 %12=: .
131 39& 6WDQGDUG &G ,0( %12=: 6
&RQQHFWRUSKRUW ERG\ KRXVLQJ &G L0 ( %12=& .
SLQ 6WDQGDUG &G ,0( %12=& 6
&RSVSD%';'PHQ313 &DEO3';& ZLUBRPW ERG\ KRXVLQJ &G 0(  %33=: .
& 352;,0,7< 6(16256 _ 6,&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(
&\OLQGULFDO WKUHDGHG KRXVLQJ

L, QVWDOODWLR® 2X @)W @XW\S H &RQQHFWLRQ +RXVLORIGHO QRBR@BHFWLR
IXQFW[LRQ GLDJUPP

&DEOH ZLUBKRWBW ERG\ KRXVLQJ 136=: .
39& 6WDQGDUG &G ,0( 136=: 6
313 &RQQHFWRUSKRUW ERG\ KRXVLQJ &G ,0( 136=& .
SLQ 6WDQGDUG &G ,0( 136=& 6
12 &DEOH ZLUBKRPW ERG\ KRXVLQJ &G ,0( 116=: .
131 39& 6WDQGDUG &G ,0( 116=: 6
&RQQHFWRUSKRUW ERG\ KRXVLQJ &G ,0( 116=8& .
SLQ 6WDQGDUG &G ,0( 116=& 6
1RQ AXVK &DEOH ZLU®GKRWW ERG\ KRXVLQJ &G ,0( 132=: .
a13 39& 6WDQGDUG &G ,0( 132=: 6
&RQQHFWRUSKRUW ERG\ KRXVLQJ &G ,0( 132=& .
L SLQ 6WDQGDUG &G ,0( 132=& 6
2DEOH ZLUBKRWW ERG\ KRXVLQJ &G L0 ( 112=;
131 39¢& 6WDQGDUG &G ,0( 112=: 6 &
&RQQHFWRUF’@(RUW ERG\ KRXVLQJ &G ,0( 112=& .
SLQ 6WDQGDUG &G ,0( 112=& 6
&RSVSD%*\'PHQsls &RQQST_ZWRUG(?(RUW ERG\ KRXVLQJ &G ,0( 133=& .

6HQVLQJ YDPI 6

,QVWDJODWLRQ 2X @)W HXW\S H &RQQHFWLRQ +RXVLORIGHO QR@BHFW LR
IXQFW[LRQ GLDJUpP

2DEOH ZLUBKRWW ERG\ KRXVLQJ 136=:

a13 39& 6WDQGDUG &G ,0( 136=: 6
&ROQHFWRUSKRUW ERG\ KRXVLQJ &G ,0( 136=& .

” SLQ 6WDQGDUG &G ,0( 136=8& 6
2DEOH ZLUBKRWBW ERG\ KRXVLQJ &G ,0( 116=: .

131 39¢& 6WDQGDUG &G ,0( 116=: 6
&RQQHFWRUBKRUW ERG\ KRXVLQJ &G ,0( 116=& .

S SLQ 6WDQGDUG &G ,0( 116=& 6
2DEOH ZLUBGKRWW ERG\ KRXVLQJ &G ,0( 132=: .

13 39& 6WDQGDUG &G ,0( 132=: 6
&RQQHFWRUSKRUW ERG\ KRXVLQJ &G ,0( 132=& .

La SLQ 6WDQGDUG &G ,0( 132=& 6
&DEOH ZLUBKRWW ERG\ KRXVLQJ &G ,0( 112=: .

131 39& 6WDQGDUG &G ,0( 112=: 6

&RQQHFWRU 0 6WDQGDUG &G ,0( 112=& 6
SLQ 6KRUW ERG\ KRXVLQJ &G ,0( 112=& .

352;,0,7< 6(16256 _ 6, &.
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,0 BWDQGDUG JQGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

'LPHQVLRQDO GUDZLQJV

0( %I - 0(  [[%[[[: 6
AXVK FDEOH VKRUW ERG\ KRXVLQJ AXVK FDEOH VWDQGDUG

®—HH-——1 - —ie—1+HH-——————1 -
&RQQHFWLRQ &RQQHFWLRQ
/(' LQOGLFDWRU /(' LQGLFDWRU
)DVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO )DVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO
0( [[%[[[& . 0(C [[%[[[& 6

AXVK FRQQHFWRU VKRUW ERG\ KRXVLRXIVK FRQQHFWRU VWDQGDUG

- {4 -MH——1 — <«—{+-HHH--———1 -
&RQQHFWLRQ &RQQHFWLRQ
/(' LQGLFDWRU /(" LQGLFDWRU
JDVWHQLQJ QXWYV [ ZLGWK DFURVV PHWDO )DVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO

LOC  [[L[IL: - L0( [[1[[[: 6
QRQ AXVK FDEOH VKRUW ERG\ KRXVL@®RQ AXVK FDEOH VWDQGDUG

&RQQHFWLRQ
/(' LQGLFDWRU

&RQQHFWLRQ J)DVWHQLQJ QXWYV [ ZLGWK DFURVV PHWDO

/(" LQGLFDWRU
JDVWHQLQJ QXWYV [ ZLGWK DFURVYV PHWDO

& 352;,0,7< 6(16256 _ 6,8&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(

&\OLQGULFDO WKUHDGHG KRXVLQJ

O( [[L[[[& . 0( [[L[[[& 6
QRQ AXVK FRQQHFWRU VKRUW ERG\ KARQLRXVK FRQQHFWRU VWDQGDUG

| | .®__ —_H— -} ___8__ ........... S —

&RQQHFWLRQ &RQQHFWLRQ

/(" LQGLFDWRU /(' LQGLFDWRU

J)DVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO )DVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO

&

&RQQHFWLRQ GLDJUDP

&G &G &G &G

..... . — —— ——
i i [ [
i i i —

&G &G &G

..... | — —

——— ——= ———

i —- —-

> —i =
i i i

T — —
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,0 BWDQGDUG JQGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

 QVWDOODWLRQ QRWH
YOXVK LQVWDOODWLRQ 1RQ AXVK LQVWDOODWLRQ

|

¢80 gt

2SSRVLWH LQVWDOODWLRQ

,QVWDOODWLRQ W\SH 6HQVLQJ UDQJH 6Q $ % &
0( %I )OXVK PP PP PP PP PP
10 ( % LI )OXVK PP PP PP PP
,0( [LIILL 1RQ AXVK PP PP PP PPP PPPP
,0( L[LILLL 1RQ AXVK PP PP PP PP PP PP

SHFRPPHQGHG DFFHVVRULHV

ORXQWLQJ EUDFNHWYV

T $FFHVVRURWBWLQJI EUDFNHWYV
T ODWHEWH® O [LQF FRDWHG

JLIXUH 7KUHDG VL]H &RQAJXUDWLRQ ORGHO Q
6WUDLJIKW %() :* 0
0
5LJKW DQJOH %() :1 0

& 352;,0,7< 6(16256 _ 6,&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(

&\OLQGULFDO WKUHDGHG KRXVLQJ

&RUGVHWY DQG FRQQHFWRUV
&RQQHFWRU 0 SLQ

F&RQQHFWRHP VOFHHFRQQHFWRU
$ (QFORVXUH3UDWLQJ

JLIXUH &RQAJXUDWLRQ -DFENHW PDWHULDO &DEOH OHQJWK
P ‘21 * 0
6WUDLJKW 39& P ‘21 * 0
P 2/ * 0
P ‘21 0
5LJKW DQJOH 39& P 2/ 0
P ‘21 0
6WUDLJKW 3%7 2 '26 *
5LJKW DQJOH 3%7 4 ‘26 : &

&RQQHFWRU 0 SLQ

F&RQQHFWRHP VOFHHFRQQHFWRU
$ (QFORVXUH3UDWLQJ

JLIXUH &RQAJXUDWLRQ -DFENHW PDWHULDO &DEOH OHQJWK

P ‘21 * 0

6WUDLJKW 39& P ‘21 * 0
P 2/ * 0
P ‘21 0

5LJKW DQJOH 39& P ‘21 0
P 2/ 0

6WUDLJKW 3%7 2 '26 *

5LJKW DQJOH 3%7 4 ‘26

THUPLQDO DQG DOLJQPHQW EUDFNHWYV

$$FFHVVRUAHWPLIH)DO EUDFNHWYV
fODWHBODOWLF 3% JODVV AEHU UHLQIRUFHG

DPH YLIXUH '"HVFULSWLRQ ORGHO QDPH 3DUW QR
7HUPLQDO EUDFNHW 0 ZLWKRXW A[HG VWRS %() .+ 0
7HUPLQDO EUDFNHW 0 ZLWK A[HG VWRS %() .+) 0

JRU DGGLWLRQDO DFFHVVRULHVY SOHDVH VHH SDJH *

352;,0,7< 6(16256 _ 6, &.
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,0 6WDQGDUG

,QGXFWLYH SURJ[LPL
&\OLQGULFDO WKUHD

ZLUH PXOWL IXQFWLRQ VH

LQJ

P

C €@

$GGLWLRQDO L({

'"HWDLOHG WHFKQLFDO G
2UGHULQJ LQIRUPDWLRQ

'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP
,QVWDOODWLRQ QRWH
5HFRPPHQGHG DFFHVVR

ULH

352;,0,7< 6(16256 _ 6,8&.

SURGXFW GHVFULSWLRQ

'"KHWKHU 313 131 1& RU 12RIXQEWRRWLIADOO\ UHGXFLQJ
UHTXLUHG 2 PXOWL IXQFWYRQLDHQQW\R UMKDQ NV WR WKLV
KRXVLQJ DOZD\V RIIHU D WREXRIURIQV DOZD\V DYDLODEO
$ VLPSOH DGMXVWPHQW RUMXIHDELOL®I JXDUDQWHHG
SURYLGHV IXQFWLRQV LQ RQH VLQJOH VHQ

$W D JODQFH

$6L]H O $ ([SDQGHG VHQVLQJ UDQJH R

$)UHH FRQAJXUDEOH RXWSXWP

t'& ZLUH $,3 HQFORVXUH UDWLQJ

$313 RU 131 DQG 1& RU 12} XSHUDVRIQUQVHPSHUDWXUH
RQH VHQVRU WR f &

<RXU EHQHAWYV

$+/RZ VWRUDJH FRVWYV $+LJK UHVLVWDQFH WR VKRFI

$ORUH FRQYHQLHQW ZLWK WV URIGKFWLRQ LQ
YDULDQWYV

$+LJK UHOLDELOLW\

NRUPDWLRQ
DWD

&
&

R

ZZZ P\VLFN FRP HQ ,0 E. E
JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \ T "=L>H DQG JHW
GDWD &%$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF JSSOLFDWLR
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,QGXFWLYH SUR[LPLW\ VHQVRUYV
&\OLQGULFDO WKUHDGHG KRXVLQJ

,0 6WDQGDU(C

'HWDLOHG WHFKQLFDO GDWD

JHDWXUHYV

+RXVLQJ
6HQVLQJ YDQJIH 6

)OXVK
1RQ AXVK
$VVXUHG VHQVWLQJ UDQJH 6
YO XVK
1RQ AXVK
,QVWDOODWLRQ W\SH )OXVK
6ZLWFKLQJ IUHTXHQF\ +]
2XWSXW W\SH 313 RU 131 ZLUH FRQAJXUDEOH
2XWSXW IXQFWLRQ 1& RU 12 ZLUH FRQAJXUDEOH
(OHFWULFDO ZLULQJ '& ZLUH
(QFORVXUH UDWLQJ ,3
$FFRUGLQJ WR (1

PP
PP

PP
PP
QRQ AXVK

OHFKDQLFDO HOHFWULFDO

6XSSO\ YROWDJH 9 '& 9 '&
5LSSOH ,

9ROWDJH GURS » 9

&XUUHQW FRQVXPSWLRQ " P$

7LPH GHOD\ EHIRUH DYDLODEL ®VW\
+\WWWHUHVLV

5HSHDWDELOLW\ ”

7HPSHUDWXUH GULIW  RI 6

(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW , ” P$

&RQQHFWLRQ W\SH &RQQHFWRU 0 &DEOH P 39&
6KRUW FLUFXLW SURWHFWLRQ

5HYHUVH SRODULW\ SURWHFWLRQ

3RZHU XS SXOVH SURWHFWLRQ

6KRFN YLEUDWLRQ J PV « +] PP

$PELHQW RSHUDWLQJ WHPSHUBWXUH f&

+RXVLQJ PDWHULDO
+RXVLQJ FDS PDWHULDO
7LIKWHQLQJ WRUTXH PD]J
SHGXFWLRQ IDFWRU 5

OHWDO 1LFNHO SODWHG EUDVV

3O0DVWLF

" 1P

7KH YDOXHVY DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\

6WDLQOHVV VWHHO 9 $
$OXPLQXP $0

&RSSHU
21,9
SWPD]
:LWKRXW ORDG
8E DQG 7D FRQVWDQW
21 6U

6XEMHFW WR FKDQJH ZLWKRXW QRWLFH

&X
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,0 BWDQGDUG JQGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

2UGHULQJ LQIRUPDWLRQ

'& ZLUH
F+RXVIOQJI]
F2XWSXW IXQFRULRD
Fo2XWSXWBIB\RH 131

e &RQQHFWRU 0 SLQ .0 %&3 =&
&DEOH ZLUH P 39& &G .0 %&3 =:
) &RQQHFWRU 0 SLQ &G .0 1&3 =&
PP 1RQ AXVK
&DEOH ZLUH P 39& &G .0 18&3 =:
'LPHQVLRQDO GUDZLQJV
,0 %&3 =& ,0 %&3 =:
& AXVK FRQQHFWRU AXVK FDEOH
L I — W T |
&RQQHFWLRQ &RQQHFWLRQ
/(" LQGLFDWRU /(" LQGLFDWRU
JDVWHQLQJ QXwWV [ ZLGWK DFURVYV PHWDO J)DVWHQLQJ QXWYV [ ZLGWK DFURVYV PHWDO
,0 1&3 =& ,0 1&3 =:
QRQ AXVK FRQQHFWRU QRQ AXVK FDEOH
_____..®._ ........ —_—— - —_———_—— - — - — - — -

&RQQHFWLRQ &RQQHFWLRQ
/(' LQGLFDWRU /(' LQGLFDWRU

JDVWHQLQJ QXWYV [ ZLGWK DFURVYV PHWDO )DVWHQLQJ QXWYV [ ZLGWK DFURVYV PHWDO

& 352;,0,7< 6(16256 _ 6,8&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV
&\OLQGULFDO WKUHDGHG KRXVLQJ

,0 6WDQGDU(C

&RQQHFWLRQ GLDJUDP

&G

T T
~ >
i i
| |
N —
..... : —
-1 —
~ -~
T T
: !

,QVWDOODWLRQ QRWH

JOXVK LQVWDOODWLRQ

T

|
a8

2SSRVLWH LQVWDOODWLRQ

,QVWDOODWLRQ

W\SH $
,0 %[ [[I YOXVK PP
,0 100 LI 1RQ AXVK PP

6XEMHFW WR FKDQJH ZLWKRXW QRWLFH

%

1RQ AXVK LQVWDOODWLRQ

PP

PPP

PP

352

PP
PPPP

,0,7< 6(16256 _

PP
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PP



,0 BWDQGDUG JQGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

SHFRPPHQGHG DFFHVVRULHV

ORXQWLQJ EUDFNHWYV

T $FFHVVRURWBWLQJ EUDFNHWYV
T ODWHEWH® O [LQF FRDWHG

YJLIXUH 7KUHDG VL]H &RQAJXUDWLRQ ORGHO Q
6WUDLJIKW %() :* 0
0
5LJKW DQJOH %() :1 0

&RUGVHWY DQG FRQQHFWRUV

&RQQHFWRU 0 SLQ
(QFORVXUH -DFNHW PDWH
YLIXUH &RQQHF WRDWA BH &R QA J X UDWDIOR Q &DEOH OHQJWK ORGHO QDPH
P 2/ * 0
.3 6WUDLJIKW 39&
P 2/ * 0
P "2/ /0
.3 5LJKW DQJOH 39&
P 2/ /0
P 2/ 0
VHPDOH 5LJKW DQJOH EL I ) o
FRQQHFWRU
6WUDLJIKW 3%7 2 '26 *
.3
5LJKW DQJOH 3%7 2 26
7HUPLQDO DQG DOLJQPHQW EUDFENHWYV
T $FFHVVRUAHWPIH)DO EUDFNHWYV
1 ODWHBODWWLF 3% JODVV AEHU UHLQIRUFHG
YLIXUH '"HVFULSWLRQ ORGHO QDPH 3DUW QF
7HUPLQDO EUDFNHW 0 ZLWKRXW A[HG VWRS % () .-
7HUPLQDO EUDFNHW 0 ZLWK A[HG VWRS % () .+)

JRU DGGLWLRQDO DFFHVVRULHVY SOHDVH VHH SDJH *

& 352;,0,7< 6(16256 _ 6,8&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV , 0 6WDQGDUC(

&\OLQGULFDO WKUHDGHG KRXVLQJ

352;,0,7< 6(16256 _ 6,&.
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,0 6WDQGDUG

,QGXFWLYH SURJ[LPL
&\OLQGULFDO WKUHD

ZLUH VHQVRUV LQ 0 KRX

LQGXVWULDO XVH

P

CE€-Q@-

SURGXFW GHVFULSWLRQ

7KH 6,&. IDPLO\ Rl LQGXFWILWK $BRRYBQWLRQDO PHFKD
'& ZLUH VHQVRUV RIIHUVVZLKWUBKHVHYWHWRILQJ XS D VHIL
UHOLDELOLW\ UREXVWQHVYV BRG WRRIR VKUY LHFGV X UH \
OLIH /RZ SRZHU FRQVXPSWRRQFRUHGXFW G QGXFWLYH Z
ZLULQJ UHTXLUHPHQW DQGH QWHGUDQVHI[EVWDRQYU DSSOLF
KDQGOLQJ RI WKH ZLUH VHQVRUV PDNH

WKLV VHQVRU IDPLO\ H{IWUHPHO\ SRSXODU $V

$W D JODQFH

$6L]H O $2SHUDWLQJ WHPSHUDWXUH
$$& DQG '& ZLUH WR f &
$ ([SDQGHG VHQVLQJ UDQJH RI XSQWBRVXUH UDWLQJ

PP

<RXU EHQHAWYV

$15HGXFHG ZLULQJ UHTXLUHMEEW PDLQWHQDQFH FRVW)\
$4XLFN DQG HDV\ WR LQVWDRQJHU VHUYLFH OLIH

$/RZ SRZHU FRQVXPSWLRG +LJK UHVLVWDQFH WR VKRFI
$1 5HGXFHG PDFKLQH GRZQWY.PEHUDWLRQYV

$GGLWLRQDO UNRUPDWLRQ
'"HWDLOHG WHFKQLFDO GDWD

2UGHULQJ LQIRUPDWLRQ
'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP
,QVWDOODWLRQ QRWH
5HFRPPHQGHG DFFHVVRULF

352;,0,7< 6(16256 _ 6,8&.

&
&

R

ZZZ P\VLFN FRP HQ ,0
JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \
GDWD &$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF

[=] 4[]

5H DQG JHW
)SSOLFDWLR
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(

&\OLQGULFDO WKUHDGHG KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD
JHDWXUHYV

'& ZLUH $& '& ZLUH
+RXVLQJ 0 I
6HQVLQJ YDQJIH 6
YO XVK PP
1RQ AXVK PP
$VVXUHG VHQVWLQJ UDQJH 6
YOXVK PP
1RQ AXVK PP
,QVWDOODWLRQ W\SH JOXVK 1RQ AXVK
6ZLWFKLQJ IUHTXHQF\ +] +] +]
2XWSXW IXQFWLRQ 12 1&
(OHFWULFDO ZLULQJ ‘& ZLUH $& '& ZLUH
(QFORVXUH UDWLQJ ,3 é&
$&

‘&
$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

‘& ZLUH $& '& ZLUH

6XSSO\ YROWDJH 9 '& 9 '& 9 $& '& 9 $& '&
5LSSOH " 2

9ROWDJH GURS " © " 9 $& " 9 '&

7LPH GHOD\ EHIRUH DYDLODELBP\YL W\ " PV

+\WWHUHVLV
5HSHDWDELOLW\ " "
7THPSHUDWXUH GULIW RI 6

(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW , ” PS$ ” P$ $& fé&
» P$ $& f&
” P$ '&
211 VWDWH FXUUHQW , P$ » P$ $& 9
? P$ $& 9
? P$ '& 9
/IRDG UHVLVWDQFH PLQ .« P$ .« P$
6KRUW WLPH ZLWKVWDQG PXUUHQW $
&RQQHFWLRQ W\SH &RQQHFWRU 0 &DEOH P 39& &DEOH P 385 39&
6KRUW FLUFXLW SURWHFWLRQ 2
5HYHUVH SRODULW\ SURWHFWLRQ 2
3RZHU XS SXOVH SURWHFWLRQ
6KRFN YLEUDWLRQ J PV « +] PP
$PELHQW RSHUDWLQJ WHPSHUBWXUH f& 2 fe& f&
+RXVLQJ PDWHULDO OHWDO 1LFNHO SODWHG EUDVV
+RXVLQJ FDS PDWHULDO 30DVWLF 3%7 30DVWLF 3&
7LIKWHQLQJ WRUTXH PD[ 1P 1P
3URWHFWLRQ FODVYV 2 ,
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,0 6WDQGDUG

,QGXFWLYH SURJ[LPL
&\OLQGULFDO WKUHD

'& ZLUH $& '& ZLUH
S5HGXFWLRQ IDFWRU 50 7KH YDOXHY DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\
6WDLQOHVYVY VWHHO 9 $

YO XVK
1RQ AXVK
$OXPLQXP $O
)OXVK
1RQ AXVK
&RSSHU &X
YOXVK
1RQ AXVK
%UDVV %U
)OXVK

1RQ AXVK
$WPD[
& 8E DQG 7D FRQVWDQW
21 6U
PV +]

2UGHULQJ LQIRUPDWLRQ

'& ZLUH
T+RXVIOQJ]
6HQVLQJ WD OODWLRQ PRXWSXW IXQFWLRQ & R Q QOHRFAMILCR Q D|P H
GLDJUDP
&RQQHFWRU 0 SLQ %'6 =
PP YOXVK &DEOH  ZLUH P 39& &G ,0 %'6 =:
1& &RQQHFWRU 0 SLQ &G ,0 %'2 =&
) &RQQHFWRU 0 SLQ &G .0 1'6 =&
PP 1RQ AXVK 12
&DEOH ZLUH P 39& &G ,0 1'6 =:
$& '& ZLUH
T +RXVIOQJ]
6HQVLQJ WD OODWLRQ PXWSXW IXQFWLRQ & R Q QOHRFAMIILCR Q D|P H
GLDJUDP
&DEOH ZLUH P 385 39& ,0 %86 =8
YO X VK
1& &DEOH  ZLUH P 385 39& &G ,0 %82 =8
) 12 &DEOH  ZLUH P 385 39& &G ,0 186 =8
PP 1RQ AXVK
1& &DEOH  ZLUH P 385 39& &G ,0 182 =8
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,0 6W

&\OLQGULFDO WKUHDGHG KRXVLQJ

'LPHQVLRQDO GUDZLQJV

DQGDU

0 [[%I[[ [&
'& AXVK FRQQHFWRU

&RQQHFWLRQ
/(' LQGLFDWRU

JDVWHQLQJ QXWV [ PP KH[ PHWDO

0 [[1[[ [&
'& QRQ AXVK FRQQHFWRU

&RQQHFWLRQ
/(' LQGLFDWRU
JDVWHQLQJ QXWV [

;0 [[%][[ [8
$& '& AXVK FDEOH

PP KH[ PHWDO

== | [

== 3

&RQQHFWLRQ
/(' LQGLFDWRU

JDVWHQLQJ QXWV [ PP KH[ PHWDO
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0 (%[ [:
'« AXVK FDEOH

Mee!i=)

&RQQHFWLRQ
/(' LQGLFDWRU

JDVWHQLQJ QXWYV [ PP KH[ PHWDO

0 [[L[[ [:
'& QRQ AXVK FDEOH

|

&RQQHFWLRQ
/(" LQGLFDWRU
JDVWHQLQJ QXWYV [

0 [[1[[ [8
$& '& QRQ AXVK FDEOH

PP KH[ PHWDO

==le—t+-H}I-t+

&RQQHFWLRQ
/(' LQGLFDWRU

JDVWHQLQJ QXWV [ PP KH[ PHWDO
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,0 BWDQGDUG JQGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

&RQQHFWLRQ GLDJUDP

&G &G &G &G
..... : — ——, ———
| — | |
—— | —— ———a
— i

,QVWDOODWLRQ QRWH
JOXVK LQVWDOODWLRQ 1RQ AXVK LQVWDOODWLRQ

& T

N L

2SSRVLWH LQVWDOODWLRQ

,QVWDOODWLRQ W\SH (OHFWULFDO ZLULQJ $ % &
) %8[ [[I )OXVK ‘& ZLUH PP PP PP PPP
) %'[ [[[ )OXVK $& '& ZLUH PP PPPP PP PP
0 18[ [[[ 1RQ AXVK ‘& ZLUH PP PP PP PPP PP
.0 10 [II 1RQ AXVK $& '& ZLUH PP PP PP PP
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,QGXFWLYH SUR[LPLW\ VHQVRUYV
&\OLQGULFDO WKUHDGHG KRXVLQJ

,0 6WDQGDU(C

SHFRPPHQGHG DFFHVVRULHYV

ORXQWLQJ EUDFNHWY SODWHYV

t$FFHVVRUNRWBMLQJ EUDFNHWYV
fODWHEWHBI O ]LQF FRDWHG

YLIXUH 7KUHDG VL]H &RQAJXUDWLRQ

6WUDLJKW

ORGHO QDF

%() :* 0

5LJKW DQJOH %() :1 0
&RUGVHWY DQG FRQQHFWRUYV
&RQQHFWRU 0 SLQ &
$ (QFORVXUH3UDWLQJ
YLIXUH &RQQHFWRU W\SH &RQAJIJXUDWLRQ -DFNHW PDWHULDO &DEOH OHC
P 2/ * 0
6WUDLJIKW 39&
P 2/ = 0
P 2/ 0
5LJKW DQJOH 398&
P 2/ 0
JHPDOH FRQQHEFWRU
6WUDLJIKW 3%7 2 26 *
5LJKW DQJOH 3%7 2 '26
6WUDLJKW 3%7 2 67( *
ODOH FRQQHFWRU
5LJKW DQJOH 3%7 2 67 (
THUPLQDO DQG DOLJQPHQW EUDFNHWYV
YLIXUH '"HVFULSWLRQ ODWHULDO ORGHO QDPH
7HUPLQDO EUDFNHW 0 ZLWKRXW A[HG VWRS 30DVWLF 3$ JODVV AEHU UHLQ

JRU DGGLWLRQDO DFFHVVRULHV SOHDVH VHH SDJH *
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,0 BWDQGDUG JQGXFWLYH SUR[LPL
&\OLQGULFDO WKUHD

ZLUH VHQVRUV LQ O
LQGXVWULDO XVH

P

SURGXFW GHVFULSWLRQ

6,&.-V LQGXFWLYH VHQVR WQXREHW BIUSIFPRGKFWLRQ UXQ\

GHWHFWLRQ OHVV GRZQWLWPH RPS OHWRH\ HQFDSVXOD
VHUYLFH OLIH 7KH LQGXFRHOW WHFKQRE®RI ZKLFK LQF

& SDFN KLJK WHFKQRORJ\ L@WR WRKHI VO DIGIOXYE®HU VKRFEN

RI VSDFHV 7KH LQWHJUDWHKE &&MWRPHUHEHQHAWYV IURF

DEOHV GLJLWDO DGM XV W FDH@W UDI M HQ WWKHH HP@GE KRUIQH D

WKH PDQXIDFWXULQJ SUREH\L DEKID I$\W)\& HQ

VXUHV KLJKO\ SUHFLVH VZLWFKLQJ SRLQWV DQG

YHU\ KLJK UHSHDWDELOLW)\ Rl YDOXHV 2 IRU DQ\

$W D JODQFH

$6L]H O $,3 HQFORVXUH UDWLQJ
& ZLUH $2SHUDWLQJ WHPSHUDWXUH
$([SDQGHG VHQVLQJ UDQJHWR X &R

PP

<RXU EHQHAWYV

F5HGXFHG PDFKLQH GRZQW+IPYXK UHVLVWDQFH WR VKRFI
F5HGXFHG PHFKDQLFDO GDWDRRH)V
f)HZHU PDLQWHQDQFH FRVWVY GXH WR

ORQJHU VHUYLFH OLIH

C €@

$GGLWLRQDO UNRUPDWLRQ

'HWDLOHG WHFKQLFDO GDWD

2UGHULQJ LQIRUPDWLRQ &
'"LPHQVLRQDO GUDZLQJV &
&RQQHFWLRQ GLDJUDP 2

L OVWDOODWLRQ QRWH ZZZ P\VLFN FRP HQ ,0(

JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \

5H DQG JHW
GDWD &$' GHVLJ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF
5HFRPPHQGHG DFFHVVRULF $ < o EQ o

)SSOLFDWLR
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(

&\OLQGULFDO WKUHDGHG KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD

JHDWXUHYV

+RXVLQJ 0 I
6HQVLQJ YDQJIH 6

YO XVK PP PP
1RQ AXVK PP PP
$VVXUHG VHQV,LQJ UDQJH 6

YO XVK PP PP

1RQ AXVK PP PP
,QVWDOODWLRQ W\SH JOXVK QRQ AXVK
6ZLWFKLQJ IUHTXHQF\ +]
2XWSXW W\SH 131 313
2XWSXW IXQFWLRQ 12 1& &RPSOHPHQWDU\
(OHFWULFDO ZLULQJ '« ZLUH '& ZLUH
(QFORVXUH UDWLQJ ,3 &

$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

6XSSO\ YROWDJH 9 '& 9 '&
5LSSOH :

9ROWDJH GURS "9
&XUUHQW FRQVXPSWLRQ * P$

7LPH GHOD\ EHIRUH DYDLODEL®VW\
+\WVWHUHVLV

5HSHDWDELOLW\ "
7THPSHUDWXUH GULIW RI1 6

(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW , ” P$
&RQQHFWLRQ W\SH &DEOH P 39& &RQQHFWRU 0

:LUH EUHDN SURWHFWLRQ

6KRUW FLUFXLW SURWHFWLRQ
5HYHUVH SRODULW\ SURWHFWLRQ
3RZHU XS SXOVH SURWHFWLRQ

6KRFN YLEUDWLRQ J PV +] PP
$PELHQW RSHUDWLQJ WHPSHUBWXUH &

+RXVLQJ PDWHULDO OHWDO 1LFNHO SODWHG EUDVV

+RXVLQJ FDS PDWHULDO 30DVWLF 3%

7LIKWHQLQJ WRUTXH PD[ 1P

5HGXFWLRQ IDFWRU 5 7KH YDOXHV DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\

&DUERQ VWHHO 6W )H
6WDLQOHVV VWHHO 9 $
$OXPLQXP $O
&RSSHU &X
%UDVV %U

:LWKRXW ORDG
8E DQG 7D FRQVWDQW
21 6U
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,0 BWDQGDUG JQGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

2UGHULQJ LQIRUPDWLRQ
6HQVLQJ YDPIH 6

T +RXVIOQJ]
,OVWDOQRWSERY 2XQWB XW W\SH &RIQOQHFWLRQ +RXVIORGHO @BPKHFW L3
W\SH W LRQ GLDJUDP
&DEOH ZLUBKRBW ERG\ KRXVLQJ %16=: .
131 39¢& 6WDQGDUG &G ,0( %16=: 6
6KRUW ERG\ KRXVLQJ &G ,0( %16=& .
&RQQHFWRU 0 SLO
12 6WDQGDUG &G ,0( %16=& 6
&DEOH ZLUBKRPW ERG\ KRXVLQJ &G ,0( %36=: .
513 39¢& 6WDQGDUG &G ,0( %36=: 6
6WDQGDUG &G ,0( %36=& 6
&RQQHEWRU 0 L
6KRUW ERG\ KRXVLQJ &G ,0( %36=& .
JOXVK &DEOH ZLUBKRPW ERG\ KRXVLQJ &G ,0( %12=: .
131 39& 6WDQGDUG &G ,0( %12=: 6
& 6KRUW ERG\ KRXVLQJ &G ,0( %12=& .
&RQQHEFWRU 0 SLQ
1e 6WDQGDUG &G ,0( %12=& 6
&DEOH ZLUBKRPW ERG\ KRXVLQJ &G ,0( %32=: .
13 39& 6WDQGDUG &G ,0( %32=: 6
6KRUW ERG\ KRXVLQJ &G ,0( %32=& .
&RQQHFWRU 0 SLQ
6WDQGDUG &G ,0( %32=& 6
&R\F;VSD%';'PHQ313 &RQQHFWRU 0 SLQ 6WDQGDUG &G ,0( %33=&
6HQVLQJ yD(;PJZH 6
I +RXVIOQJI]
,QVWDOQRWSERY 2XQWYWB XW W\SH &RIQOQHFWLRQ +RXVIORGHO @BPHFW L3R
W\SH W LRQ GLDJUDDP
&DEOH ZLUBKRPW ERG\ KRXVLQJ %16=:
131 39& 6WDQGDUG &G ,0( %16=: 6
6KRUW ERG\ KRXVLQJ &G ,0( %16=& .
&RQQHEWRU 0 SLQ
1 6WDQGDUG &G ,0( %16=& 6
&DEOH ZLUBKRPW ERG\ KRXVLQJ &G ,0( %36=: .
a1a 39& 6WDQGDUG &G ,0( %36=: 6
6KRUW ERG\ KRXVLQJ &G ,0( %36=& .
&RQQHFWRU 0 SLQ
6WDQGDUG &G ,0( %36=& 6
YO XVK &DEOH ZLUBKRBW ERG\ KRXVLQJ &G ,0( %1l2=: .
131 39¢& 6WDQGDUG &G ,0( %12=: 6
6KRUW ERG\ KRXVLQJ &G ,0( %12=& .
&RQQHFWRU 0 SLQ
1 6WDQGDUG &G ,0( %12=& 6
&DEOH ZLUBKRPW ERG\ KRXVLQJ &G L0 ( %32=: .
13 39& 6WDQGDUG &G ,0( %32=: 6
6KRUW ERG\ KRXVLQJ &G ,0( %32=& .
&RQQHFWRU 0 SL
6WDQGDUG &G ,0( %32=& 6
SRIPED P - g &RQQHFEWRU 0 SLOQ 6WDQGDUG &G 0(  %33=¢&

WDU\
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&\OLQGULFDO WKUHDGHG KRXVLQJ

. QOVWDOQRWSRY 2X QB XW W\SH &RIQQHFWLRQ +RXVIORGHO @B/PKHF W L3H
W\SH WLRQ GLDJUDP

&DEOH ZLUBKRPW ERG\ KRXVLQJ
131 39& 6WDQGDUG &G
6KRUW ERG\ KRXVLQJ
&RQQHFWRU 0 SLQ
” 6WDQGDUG &G
&DEOH ZLUBKRBW ERG\ KRXVLQJ
13 39& 6WDQGDUG &G
6KRUW ERG\ KRXVLQJ
&RQQHFWRU 0 SLQ
6WDQGDUG &G
1RQ AXVK &DEos';& ZLUH  sRvbocbpuc &G
131 6KRUW ERG\ KRXVLQJ
&RQQHFWRU 0 SL
6WDQGDUG &G
e &DEOH ZLUBKRBW ERG\ KRXVLQJ
13 39& 6WDQGDUG &G
6KRUW ERG\ KRXVLQJ
&RQQHFWRU 0 SLQ
6WDQGDUG &G
SRIPS@LIC, g o &RQQHEWRU 0 SLQ 6WDQGDUG

WDU\

6HQVLQJ yDQEPIFI 6
F+RXVIOQJ]

&G

&G

&G

&G

&G

&G

0 (

10 (

0 (

0 (
10 (

10 (

0 (

10 (

&G

116=:
116=: 6

,0( 116=8& .

116=& 6

,0( 136=: .

136=: 6

,0( 136=¢&

136=& 6

112=: 6

,0( 112=& .

112=& 6

L0 ( 132=: .

132=: 6

,0( 132=¢&

132=& 6
,0(

LQVWDOQRWSER® 2X QB XW W\SH &RIQQHFWLRQ +RXVIORGHO @B HFW L3A
W\SH WLR Q GLDJUDP

,0 6WDQGDU(C

&

133=& 6

&DEOH ZLUBKRBW ERG\ KRXVLQJ 116=:
131 39& 6WDQGDUG &G ,0( 116=: 6
6KRUW ERG\ KRXVLQJ &G ,0( 116=& .
&RQQHFWRU 0 SL
12 6WDQGDUG &G ,0( 116=& 6
&DEOH ZLUBKRPW ERG\ KRXVLQJ &G ,0( 136=: .
a1a 39& 6WDQGDUG &G ,0( 136=: 6
6KRUW ERG\ KRXVLQJ &G ,0( 136=& .
&RQQHFWRU 0 SLQ
6WDQGDUG &G ,0( 136=& 6
1RQ AXVK &DEOH ZLUBKRPW ERG\ KRXVLQJ &G ,0( il2=
131 39¢& 6WDQGDUG &G ,0( 112=: 6
6KRUW ERG\ KRXVLQJ &G ,0( 112=6& .
&RQQHFWRU 0 SLO
1e 6WDQGDUG &G ,0( 112=& 6
&DEOH ZLUBKRPW ERG\ KRXVLQJ &G L0 ( 132=: .
a13 39& 6WDQGDUG &G ,0( 132=: 6
6KRUW ERG\ KRXVLQJ &G ,0( 132=¢& .
&RQQHFWRU 0 SLQ
6WDQGDUG &G ,0( 132=& 6
&RPSOHPHQ,, 4 &RQQHFWRU 0 SLQ 6WDQGDUG &G 0( 133=& 6

WDU\
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,0 BWDQGDUG JQGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

'LPHOQVLRQDO GUDZLQJV

0( %I - 0(  [[%[[[: 6
AXVK FDEOH VKRUW ERG\ KRXVLQJ AXVK FDEOH VWDQGDUG

&RQQHFWLRQ &RQQHFWLRQ

/(' LQGLFDWRU /(' LQGLFDWRU

J)DVWHOQLQJ QXWV [ PP KH[ PHWDO JDVWHOQLQJ QXWV [ PP KH[ PHWDO
& 0 [[%[[[& . 0 [[%[[[& 6

AXVK FRQQHFWRU VKRUW ERG\ KRXVLOXVK FRQQHFWRU VWDQGDUG

| @- — R | p— —_— @ - _p - — - — - — - — - — — —
&RQQHFWLRQ &RQQHFWLRQ

/(' LQGLFDWRU /(' LQGLFDWRU

JDVWHQLQJ QXWV [ PP KH[ PHWDO J)DVWHQLQJ QXWYV [ PP KH[ PHWDO

O0C [ILLLL: . ,0(  [[L[[[: 6
QRQ AXVK FDEOH VKRUW ERG\ KRXVL@RQ AXVK FDEOH VWDQGDUG

<—f-H-H-4—|- ot HH-— .
&RQQHFWLRQ &RQQHFWLRQ
/(' LOGLFDWRU /(" LQGLFDWRU
JDVWHQLQJ QXWV [ PP KH[ PHWDO )DVWHQLQJ QXWV [ PP KH[ PHWDO
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(

&\OLQGULFDO WKUHDGHG KRXVLQJ

O( [[L[[[& . O( [[1[[[& 6
QRQ AXVK FRQQHFWRU VKRUW ERG\ KARQLEXVK FRQQHFWRU VWDQGDUG

- e - — —— -t M - ———— =
&RQQHFWLRQ &RQQHFWLRQ

/(' LQGLFDWRU /(' LQGLFDWRU

JDVWHQLQJ QXWV [ PP KH[ PHWDO JDVWHQLQJ QXWV [ PP KH[ PHWDO

&RQQHFWLRQ GLDJUDP
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,0 BWDQGDUG JQGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

,QVWDOODWLRQ QRWH

JOXVK LQVWDOODWLRQ 1RQ AXVK LQVWDOODWLRQ

é?\J |

\ L

2SSRVLWH LQVWDOODWLRQ

,QVWDOODWLRQ W\SH 6HQVLQJ UDQJH 6Q $ % &
L0 ( %I YO X VK PP PP PP PP PP
L0 ( % [[[[[L YO XV K PP PP PP PP PP
,0( LIIIILI 1RQ AXVK PP PP PP PP PP PP PP
,0( LIIIILI 1RQ AXVK PP PP PP PP PP PP PP

SHFRPPHQGHG DFFHVVRULHV

ORXQWLQJ EUDFNHWY SODWHYV

T $FFHVVRUNRWMGBWLQJ EUDFNHWYV
1 ODWHBEWHM O |LQF FRDWHG

YLIXUH 7KUHDG VL]H &RQAJXUDWLRQ ORGHO Q
6WUDLJIKW %() :* 0
0
5LJKW DQJOH %() :1 0
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(

&\OLQGULFDO WKUHDGHG KRXVLQJ

&RUGVHWY DQG FRQQHFWRUV
&RQQHFWRU 0 SLQ

1 &RQQHFWRLP VOSHFRQQHFWRU
f (QFORVXUH3UDWLQJ

JLIXUH &RQAJXUDWLRQ -DFENHW PDWHULDO &DEOH OHQJWK
P ‘21 * 0
6WUDLJKW 39& P 2/ * 0
P 2/ * 0
P ‘21 0
5LJKW DQJOH 39& P 2/ 0
B 2/ 0
6WUDLJKW 3%7 2 '26 *
5LJKW DQJOH 3%7 4 ‘26 : &

THUPLQDO DQG DOLJQPHQW EUDFNHWYV

F$FFHVVRUAHWPLIH)DO EUDFNHWYV
fODWHOODOWLF 3% JODVV AEHU UHLQIRUFHG

YLIXUH "HVFULSWLRQ ORGHO QDPH 3DUW QR
7HUPLQDO EUDFNHW 0 ZLWKRXW A[HG VWRS %() .+ 0
7HUPLQDO EUDFNHW 0 ZLWK A[HG VWRS % () .+) 0

JRU DGGLWLRQDO DFFHVVRULHVY SOHDVH VHH SDJH *

352;,0,7< 6(16256 _ 6,&.
BXEMHFW WR FKDQJH ZLWKRXW QRWLFH



,0 6WDQGDUG

,QGXFWLYH SURJ[LPL
&\OLQGULFDO WKUHD

ZLUH VHQVRUV LQ 0 KRX
LQGXVWULDO XVH

P

CE€-Q- O

$GGLWLRQDO L({(

'"HWDLOHG WHFKQLFDO G
2UGHULQJ LQIRUPDWLRQ
'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP
,QVWDOODWLRQ QRWH
5HFRPPHQGHG DFFHVVR

SURGXFW GHVFULSWLRQ

7KH 6,&. IDPLO\ Rl LQGXFWILWK $BRRYBQWLRQDO PHFKD
'& ZLUH VHQVRUV RIIHUVVZLKWUBKHVHYWHWRILQJ XS D VHIL
UHOLDELOLW\ UREXVWQHVYV BRG WRRIR VKUY LHFGV X UH \
OLIH /RZ SRZHU FRQVXPSWRRQFRUHGXFW G QGXFWLYH Z
ZLULQJ UHTXLUHPHQW DQGH QWHGUDQVHI[EVWDRQYU DSSOLF
KDQGOLQJ RI WKH ZLUH VHQVRUV PDNH

WKLV VHQVRU IDPLO\ H{IWUHPHO\ SRSXODU $V

$wW D JODQFH

$6L]H 0 $2SHUDWLQJ WHPSHUDWXUH
$$& DQG '& ZLUH WR &
$([SDQGHG VHQVLQJ UDQJH R XSQWEBRVXUH UDWLQJ

PP

<RXU EHQHAWYV

F5HGXFHG ZLULQJ UHTXLUHMEZ@W PDLQWHQDQFH FRVW\
F4XLFN DQG HDV\ WR LQVWDORQJIJHU VHUYLFH OLIH

f/RZ SRZHU FRQVXPSWLRG@ +LJK UHVLVWDQFH WR VKRFI
F5HGXFHG PDFKLQH GRZQWWRRQV

NRUPDWLRQ
DWD

&
&

R

ZZZ P\VLFN FRP HQ ,0 EI E
JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \ ‘=k5H DQG JHW
GDWD &$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VFr )SSOLFDWLR

ULH

E .
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(

&\OLQGULFDO WKUHDGHG KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD
JHDWXUHYV

'& ZLUH $& '& ZLUH

+RXVLQJ 0 I
6HQVLQJ YDQJIH 6
YOXVK PP
1RQ AXVK PP
$VVXUHG VHQVWLQJ UDQJH 6
6WDQGDUG AXVK PP
6WDQGDUG QRQ AXVK PP
,QVWDOODWLRQ W\SH JOXVK 1RQ AXVK
6ZLWFKLQJ IUHTXHQF\ +] +]
+]
2XWSXW IXQFWLRQ 12 12 1&
(OHFWULFDO ZLULQJ '& ZLUH $& '& ZLUH
(QFORVXUH UDWLQJ ,3 &

$&
'&
$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

‘& ZLUH $& '& ZLUH
6XSSO\ YROWDJH 9 & 9 '& 9 $& '& 9 $& '&
5LSSOH " 2
9ROWDJIH GURS "9 " 9%& " 9'&
7LPH GHOD\ EHIRUH DYDLODELBP\YL W\ " PV
+\WWWHUHVLV
5HSHDWDELOLW\ " "
7HPSHUDWXUH GULIW  RI 6
(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW , " P$ " P$ $& f&

" P$ $& f&
" P$ &
211 VWDWH FXUUHQW " PS$ " P$ $& 9
" P$ $& 9
" P$ ‘& 9
/IRDG UHVLVWDQFH PLQ + P$ . P$
6KRUW WLPH ZLWKVWDQG PXUUHQW $
&RQQHFWLRQ W\SH &RQQHFWRU 0  &DEOH P 39& &DEOH P 385 39&
6KRUW FLUFXLW SURWHFWLRQ 2
5HYHUVH SRODULW\ SURWHFWLRQ 2
3RZHU XS SXOVH SURWHFWERQ
6KRFN YLEUDWLRQ J PV « +] PP
$PELHQW RSHUDWLQJ WHPSHUBWXUH f&
+RXVLQJ PDWHULDO OHWDO 1LFNHO SODWHG EUDVV
+RXVLQJ FDS PDWHULDO 30DVWLF 3%7 30DVWLF 3&
0D[ WLJKWHQLQJ WRUTXH 1P 1P
BURWHFWLRQ FODVYV 2 s
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,0 6WDQGDUG

,QGXFWLYH SURJ[LPL
&\OLQGULFDO WKUHD

5HGXFWLRQ IDFWRU 5 7KH YDOXHV DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\
6WDLQOHVV VWHHO 9 $
YO XVK
1RQ AXVK
$OXPLQXP VROLG
)OXVK
1RQ AXVK
&RSSHU &X
YOXVK
1RQ AXVK
%UDVV
)OXVK 2

1RQ AXVK 2
$WPD[
& 8E DQG 7D FRQVWDQW
21 6U
PV +]

2UGHULQJ LQIRUPDWLRQ

'& ZLUH
T+RXVIOQJ]
6HQVLQJ WD OODWLRQ PRXWSXW IXQFWLRQ & R Q QOHRFAMILCR Q D|P H
GLDJUDP
&R HEWRU 0 SL .0 %'6 =
YO X VK v o
&DEOH  ZLUH P 39& &G ,0 %'6 =:
) &RQQHFWRU 0 SLQ &G .0 1'6 =&
PP 1RQ AXVK 12
&DEOH  ZLUH P 39& &G ,0 1'6 =:

$& '& ZLUH
T+RXVIOQJ]

BHQVLQJ W OJODWLRQ PXWSXW IXQFWLRQ & R Q QHRFAMICR Q D|P H
GLDJUDP

&DEOH ZLUH 385 39&

P ) %86 =8
Y)OXVK
1& &DEOH ZLUH P 385 39& &G .0 %82 =8
) 12 &DEOH ZLUH P 385 39& &G ) 186 =8
PP 1RQ AXVK
1& &DEOH ZLUH P 385 39& &G .0 182 =8
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(

&\OLQGULFDO WKUHDGHG KRXVLQJ

'LPHQVLRQDO GUDZLQJV

0 (%I [& 0 (%I [:
'& AXVK FRQQHFWRU '& AXVK FDEOH
et —1--HH 1 e R A 1 T :
&RQQHFWLRQ &RQQHFWLRQ
/(' LQGLFDWRU /(' LQGLFDWRU
J)DVWHQLQJ QXWYV [ PP KH[ PHWDO JDVWHQLQJ QXWV [ PP KH[ PHWDO
0 [[L[I [& 0 (L[] [:
'& QRQ AXVK FRQQHFWRU '& QRQ AXVK FDEOH

&RQQHFWLRQ &RQQHFWLRQ

/(" LQGLFDWRU /(" LQGLFDWRU

JDVWHQLQJ QXWV [ PP KH[ PHWDO )DVWHQLQJ QXWV [ PP KH[ PHWDO
0 [[%[[ [8 0 [[L[[ [8
$& '& AXVK FDEOH $& '& QRQ AXVK FDEOH

Ed=f —-{-—HH-—— - = - —HH -1

&RQQHFWLRQ &RQQHFWLRQ

/(" LQGLFDWRU /(" LQGLFDWRU

JDVWHQLQJ QXWV [ PP KH[ PHWDO J)DVWHQLQJ QXWV [ PP KH[ PHWDO
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,0 BWDQGDUG JQGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

&RQQHFWLRQ GLDJUDP
&G &G &G

,QVWDOODWLRQ QRWH

JOXVK LQVWDOODWLRQ 1RQ AXVK LQVWDOODWLRQ

& ] J

a8 L

2SSRVLWH LQVWDOODWLRQ

,QVWDOODWLRQ W\SH (OHFWULFDO ZLULQJ $ % &
) %'[ [[I )OXVK ‘& ZLUH PP PP PP PP F
0 %8[ [[I )OXVK $& '& ZLUH PP PP PP PP
.0 10 [0l 1RQ AXVK ‘& ZLUH PP PP PP PP PP
.0 18[ [[I 1RQ AXVK $& '& ZLUH PP PP PP P
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(

&\OLQGULFDO WKUHDGHG KRXVLQJ

SHFRPPHQGHG DFFHVVRULHYV

ORXQWLQJ EUDFNHWYV

t$FFHVVRUNRWBMLQJ EUDFNHWYV
fODWHEWHBI O ]LQF FRDWHG

YLIXUH 7KUHDG VL]H &RQAJXUDWLRQ ORGHO QDF
6WUDLJIKW %() :* 0
0
5LIJKW DQJOH %() :1 0

&RUGVHWY DQG FRQQHFWRUYV

&RQQHFWRU O SLQ &
(QFORVXUH -DFNHW PDWH
YLIXUH &R Q QHF WRDJWA BH &RQAJXUDMIIORQ &DEOH OHQJWK ORGHO QDPH

P 2] * 0

3 BWUDLJIKW 39&
P 2 * 0
P 2] /0

@ 5LJKW DQJOH 398&
P 5] /0
P 2/ 0

5LJKW DQJOH 39&
YHPDOH Q b .y .

FRQQHFWRU

o 6WUDLJIKW 3%7 2 '26 *
5LJKW DQJOH 3%7 2 26
6WUDLJIKW 3%7 2 67( *
0DOH FRQQHFWRU .3
5LJKW DQJOH 3%7 2 67 (

JRU DGGLWLRQDO DFFHVVRULHVY SOHDVH VHH SDJH *
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,0 BWDQGDUG JQGXFWLYH SUR[LPL
&\OLQGULFDO WKUHD

ZLUH VHQVRUV LQ O
LQGXVWULDO XVH

P

SURGXFW GHVFULSWLRQ

6,&.-V LQGXFWLYH VHQVR WQXREHW BIUSIFPRGKFWLRQ UXQ\

GHWHFWLRQ OHVV GRZQWLWPH RPS OHWRH\ HQFDSVXOD
VHUYLFH OLIH 7KH LQGXFRHOW WHFKQRE®RI ZKLFK LQF

& SDFN KLJK WHFKQRORJ\ L@WR WRKHI VO DIGIOXYE®HU VKRFEN

RI VSDFHV 7KH LQWHJUDWHKE &&MWRPHUHEHQHAWYV IURF

DEOHV GLJLWDO DGM XV W FDH@W UDI M HQ WWKHH HP@GE KRUIQH D

WKH PDQXIDFWXULQJ SUREH\L DEKID I$\W)\& HQ

VXUHV KLJKO\ SUHFLVH VZLWFKLQJ SRLQWV DQG

YHU\ KLJK UHSHDWDELOLW)\ Rl YDOXHV 2 IRU DQ\

$W D JODQFH

$6L]H O $,3 HQFORVXUH UDWLQJ
& ZLUH $2SHUDWLQJ WHPSHUDWXUH
$([SDQGHG VHQVLQJ UDQJHWR X &R

PP

<RXU EHQHAWYV

$15HGXFHG PDFKLQH GRZQW4IPYXK UHVLVWDQFH WR VKRFI
$1 5HGXFHG PHFKDQLFDO GDWRRHK)V
$)HZHU PDLQWHQDQFH FRVWV GXH WR

ORQJHU VHUYLFH OLIH

C €@

$GGLWLRQDO UNRUPDWLRQ

'HWDLOHG WHFKQLFDO GDWD

2UGHULQJ LQIRUPDWLRQ &

"LPHQVLRQDO GUDZLQJV &

&RQQHFWLRQ GLDJUDP &

,QVWDOODWLRQ QRWH zzz PAVLEN FRP HQ ,0( Of 0]

JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \F
GDWD &$' GHVLJ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF
5HFRPPHQGHG DFFHVVRULF $ < o EQ Qv VR

[=]

‘=k5H DQG JHW
)SSOLFDWLR
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(

&\OLQGULFDO WKUHDGHG KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD

JHDWXUHYV

+RXVLQJ 0 I
6HQVLQJ YDQJIH 6

)OXVK PP PP

6WDQGDUG QRQ AXVK PP PP
$VVXUHG VHQVWLQJ UDQJH 6

6KRUW ERG\ KRXVLQJ AXVK PP PP

6WDQGDUG QRQ AXVK PP PP
,QVWDOODWLRQ W\SH JOXVK 1RQ AXVK
6ZLWFKLQJ IUHTXHQF\ +]
2XWSXW W\SH 131 313
2XWSXW IXQFWLRQ 12 1& &RPSOHPHQWDU\
(OHFWULFDO ZLULQJ '& ZLUH '& ZLUH
(QFORVXUH UDWLQJ ,3 &

$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

6XSSO\ YROWDJH 9 '& 9 '&

5LSSOH "

9ROWDJH GURS "9

3RZHU FRQVXPSWLRQ " P$

7LPH GHOD\ EHIRUH DYDLODEL ®IVW\

+\WWHUHVLV GHSHQGLQJ RQ W\SH

5HSHDWDELOLW\ "
THPSHUDWXUH GULIW RI1 6U

(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW , ” P$
&RQQHFWLRQ W\SH &DEOH P 39& &RQQHFWRU 0

:LUH EUHDN SURWHFWLRQ

6KRUW FLUFXLW SURWHFWLRQ
5HYHUVH SRODULW\ SURWHFWLRQ
3RZHU XS SXOVH SURWHFWLRQ

6KRFN YLEUDWLRQ J PV +] PP
$PELHQW RSHUDWLQJ WHPSHUBWXUH &

+RXVLQJ PDWHULDO OHWDO 1LFNHO SODWHG EUDVV

+RXVLQJ FDS PDWHULDO 30DVWLF 3%

7LIKWHQLQJ WRUTXH PDJ 1P

5HGXFWLRQ IDFWRU 5 7KH YDOXHV DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\

&DUERQ VWHHO 6W )H
6WDLQOHVV VWHHO 9 $
$OXPLQXP $O
&RSSHU &X
%UDVV %U

:LWKRXW ORDG
8E DQG 7D FRQVWDQW
21 6U
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,0 BWDQGDUG JQGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

2UGHULQJ LQIRUPDWLRQ
6HQVLQJ YDQPR 6

F+RXVIOQJI[
W\SH IXQFW RQ GLDJUDP
&DEOH zBPKRUW ERG\ KRXVLQJ %36=:
13 P 39& 6WDQGDUG &G ,0( %36=: 6
&ROQHFWRGHKRUW ERG\ KRXVLQJ &G ,0( %36=8& .
12 SLQ 6WDQGDUG &G ,0( %36=& 6
2DEOH zPKBUW ERG\ KRXVLQJ &G L0 ( %16=: .
131 P 39& 6WDQGDUG &G ,0( %16=: 6
&RQQHFWRGHRUW ERG\ KRXVLQJ &G L0 %16=8& .
JOXVK SLQ 6WDQGDUG &G L0 ( %16=& 6
&DEOH zBPKRUW ERG\ KRXVLQJ &G ,0( %32=: .
& 13 P 39& 6WDQGDUG &G ,0( %32=: 6
&RQQHFWRBHKHRUW ERG\ KRXVLQJ &G ,0( %32=8& .
1e SLQ 6WDQGDUG &G ,0( %32=& 6
&DEOH zBPKRUW ERG\ KRXVLQJ &G L0 %12=: .
P 39& 6WDQGDUG &G ,0( %12=: 6
13t &RQOQHFWRGKRUW ERG\ KRXVLQJ &G L0 %12=8& .
SLQ 6WDQGDUG &G ,0( %12=& 6
6HQVLQJ &JDQBIFI 6
I +RXVIOQJI]
W\SH IXQFW RQ GLDJUDP
&DEOH zBPKRUW ERG\ KRXVLQJ %36=:
13 P 39& 6WDQGDUG &G ,0( %36=: 6
&RQQHFWRWGKRUW ERG\ KRXVLQJ &G ,0( %36=8& .
SLQ 6WDQGDUG &G ,0( %36=& 6
12 &DEOH zBPKRUW ERG\ KRXVLQJ &G L0 ( %16=: .
P 39& 6WDQGDUG &G ,0( %16=: 6
13t &RQQHFWRGKRUW ERG\ KRXVLQJ &G ,0( %16=& .
SLQ 6WDQGDUG &G ,0( %16=& 6
JOXVK 2DEOH zPKRUW ERG\ KRXVLQJ &G ,0( %32=: .
13 P 39& 6WDQGDUG &G ,0( %32=: 6
&RQQHFWRGHHRUW ERG\ KRXVLQJ &G ,0( %32=& .
La SLQ 6WDQGDUG &G ,0( %32=& 6
2DEOH zPKRUW ERG\ KRXVLQJ &G ,0( %12=: .
131 P 39& 6WDQGDUG &G ,0( %12=: 6
&ROQHFWRGKHRUW ERG\ KRXVLQ]J &G ,0( %12=& .
SLQ 6WDQGDUG &G ,0( %12=& 6
&RSVSD%F\'PHQ313 &DEOQQ& 2kRRuw ERG\ KRXVLQJ &G 0(  %33=: .
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(
&\OLQGULFDO WKUHDGHG KRXVLQJ

,QVWDJODMMRIH W XWSXW W\SH &RQQHFWLRQ +RXVLORGHO QBE@®EHFWLR
W\SH| IXQFWLRQ GLDJUDP

&DEOH ZBPKRUW ERG\ KRXVLQJ 136=:
13 P 39& 6WDQGDUG &G ,0( 136=: 6
&RQQHFWR@@RUW ERG\ KRXVLQJ &G ,0( 136=& .
12 SLQ 6WDQGDUG &G ,0( 136=& 6
&DEOH zBPKRUW ERG\ KRXVLQJ &G ,0( 116=: .
131 P 39& 6WDQGDUG &G ,0( 116=: 6
&RQQHFWRL@I'@RUW ERG\ KRXVLQJ &G ,0( 116=& .
1RO AXVK SLQ 6WDQGDUG &G ,0( 116=& 6
2DEOH zPKRUW ERG\ KRXVLQJ &G ,0( 132=: .
13 P 39& 6WDQGDUG &G ,0( 132=: 6
&RQQHFWR@P@RUW ERG\ KRXVLQJ &G ,0( 132=& .
L SLQ 6WDQGDUG &G ,0( 132=& 6
2DEOH zPKBRUW ERG\ KRXVLQJ &G ,0( i1i12=
131 P 39& 6WDQGDUG &G ,0( 112=: 6 &
&ROQHFWRGKHRUW ERG\ KRXVLQJ &G ,0( 112=6& .
SLQ 6WDQGDUG &G ,0( 112=& 6
6HQVLQJ bJDQEPIFI 6
F+RXVIOQJI]
,QVWD QO DMMRESH W XWSXW W\SH &RQQHFWLRQ +RXVLORGHO @P@EHFWLR
W\SH IXQFWLRQ GLDJUDP
&DEOH zPKRUW ERG\ KRXVLQJ 136=: .
13 P 39& 6WDQGDUG &G ,0( 136=: 6
&ROQHFWRGHKHRUW ERG\ KRXVLQ]J &G ,0( 136=& .
12 SLQ 6WDQGDUG &G ,0( 136=& 6
2DEOH zPKBUW ERG\ KRXVLQJ &G ,0( 116=: .
131 P 39& 6WDQGDUG &G ,0( 116=: 6
&RQQHFWRBKHRUW ERG\ KRXVLQJ &G ,0( 116=8& .
e e SLQ 6WDQGDUG &G ,0( 116=& 6
&DEOH ZBKRUW ERG\ KRXVLQJ &G ,0( 132=: .
13 P 39& 6WDQGDUG &G ,0( 132=: 6
&RQQHFWRBHRUW ERG\ KRXVLQJ &G ,0( 132=& .
1 SLQ 6WDQGDUG &G ,0( 132=8& 6
&DEOH ZBKRUW ERG\ KRXVLQJ &G ,0( 112=: .
131 P 39& 6WDQGDUG &G ,0( 112=: 6
&RQQHFWR@P@RUW ERG\ KRXVLQJ &G ,0( 112=& .
SLQ 6WDQGDUG &G ,0( 112=& 6
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,0 BWDQGDUG JQGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

'LPHOQVLRQDO GUDZLQJV

0( %I - 0( [[%[[: 6
AXVK FDEOH VKRUW ERG\ KRXVLQJ AXVK FDEOH VWDQGDUG

&RQQHFWLRQ

/(' LQGLFDWRU
&RQQHFWLRQ CLe

é& /(" LOGLFDWRU YJDVWHQLQJ QXWV | PP KH[ PHWDO
YJDVWHQLQJ QXWV | PP KH[ PHWDO
0( [[%[[[& . ,0( [[%[[[& 6

AXVK FRQQHFWRU VKRUW ERG\ KRXVLOXIVK FRQQHFWRU VWDQGDUG

&RQQHFWLRQ

&RQQHFWLRQ /(' LQGLFDWRU
/(' LQGLFDWRU J)DVWHQLQJ QXWV [ PP KH[ PHWDO
J)DVWHQLQJ QXWYV [ PP KH[ PHWDO
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 6WDQGDU(

&\OLQGULFDO WKUHDGHG KRXVLQJ

0 [ILIIL: . 0(  [[1[[[: 6
QRQ AXVK FDEOH VKRUW ERG\ KRXVL®RQ AXVK FDEOH VWDQGDUG

&RQQHFWLRQ

/(' LQGLFDWRU
i??ggfg&;gu J)DVWHQLQJ QXWV [ PP KH[ PHWDO é&
JDVWHQLQJ QXWV [ PP KH[ PHWDO

O [[L[[[& . O( [[1[[[& 6
QRQ AXVK FRQQHFWRU VKRUW ERG\ KRRQLAOXVK FRQQHFWRU VWDQGDUG

- 4- N | R __'8'_'_' T

&RQQHFWLRQ

&RQQHFWLRQ /(' LQGLFDWRU
/(' LQGLFDWRU J)DVWHQLQJ QXWV [ PP KH[ PHWDO
JDVWHQLQJ QXWV [ PP KH[ PHWDO

&RQQHFWLRQ GLDJUDP

&G &G &G &G
..... . —— —— ——
—»—+— —»—+— —»—+— _>_+.
i i [ [
| | —t E—
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,0 BWDQGDUG JQGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

,QVWDOODWLRQ QRWH
YOXVK ,QVWDOODWLRQ 1RQ AXVK LQVWDOODWLRQ

s

g8 L

2SSRVLWH LQVWDOODWLRQ

&

,QVWDOODWLRQ W\SH 6HQVLQJ UDQJH 6Q $ % &
,0( %I[I[LI YOXVK PP PP PP PP PP
,0( %LIILILL )OXVK PP PP PP PP
,0( 1[I0 1RQ AXVK PP PP PP PP PP PP PP
,0( L[LI0T 1RQ AXVK PP PP PP PP PP PPPP
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6XEMHFW WR FKDQJH ZLWKR



,QGXFWLYH SUR[LPLW\ VHQVRUYV
&\OLQGULFDO WKUHDGHG KRXVLQJ

SHFRPPHQGHG DFFHVVRULHYV

,0 6WDQGDU(C

ORXQWLQJ EUDFNHWYV

F$FFHVVRUWRXBMLQJI EUDFNHWYV
FODWHEWBH®BIO [JLQF FRDWHG

JLIXUH 7KUHDG VL]H &RQAJIJXUDWLRQ ORGHO QDF

5LJKW DQJOH

6WUDLJIJKW

&RUGVHWY DQG FRQQHFWRUV
&RQQHFWRU O SLQ

F&RQQHFWRIP NOHHFRQQHFWRU
f (QFORVXUH3UDWLQJ

JLIXUH &RQAJXUDWLRQ -DFENHW PDWHULDO
P
6WUDLJKW 39& P
P
P
5LJKW DQJOH 39& P
P
6WUDLJKW 3%7 2
5LJKW DQJOH 3%7 4

JRU DGGLWLRQDO DFFHVVRULHV SOHDVH VHH SDJH *

2/
2/
2/
21/
21/
21/

%() :1 0

%() :* 0

&DEOH OHQJWK

* 0

© O O o o

'26 *

‘26
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,0 TULSOH

,QGXFWLYH VHQ
GLVWDQFH

,QGXFWLYH SURJ[LPL
&\OLQGULFDO WKUHD

VRUV ZLWK

P

€

$GGLWLRQDO L({
"HWDLOHG WHFKQLFDO G

2UGHULQJ LQIRUPDWLRQ
'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP
,QVWDOODWLRQ QRWH
5HFRPPHQGHG DFFHVVR

SURGXFW GHVFULSWLRQ

,0 7TULSOH VHQVLQJ GLVWDQRAHRQDXFWL WDBURYWY EH G
LPLW\ VHQVRUV SURYLGH MKK RRQ IHADN EXQNVWEH ULV N
GLVWDQFHV IRU PDQ\ DSSBUFDWLRQWLWKHMRWKH VHQV|
LQQRYDWLYH $6,& WHFKQRYRIO VR KIHANHDIWHI UHGXFHG 7
JUHDWO\ HIWHQGHG RSHUDWN.IK) FRQVWOQWERYDXS SUR[LP]
WR PP DQ RSHUDWLQJ WHPSHUDWXU

'LWK D WULSOH VHQVLQJ GLVWDOFH LE&GXFWLYH
VHQVRUV UHTXLUH OHVV PDLQWHQDQFH FRVWYV

$W D JODQFH

f0O WR 0O KRXVLQJV F2SHUDWLQJ WHPSHUDWXUH
F7ULSOH RSHUDWLQJ GLVWWRQFH X& WR
PP F+LIJK VZLWFKLQJ IUHTXHQFL

<RXU EHQHAWYV

F5HGXFHG PDFKLQH GRZQW/IRZHD W&VN RI PHFKDQLFDO
PDLQWHQDQFH FRVWYV WKHLU DELOLW\ WR EH PRXC

$/DUJH RSHUDWLQJ UHVHU YUHREXW KWHRWDWLHOH
RSHUDWLQJ GLVWDQFH LPSIUKYBNMYRIOFRLQYHQVLWLYLW
WKURXJKSXW 2 QR PLVVHG/ WIDMWDB®WKN IRU GHWHFWLQJ

$f6DYHV LQVWDOODWLRQ VSODXFK DY WKHWHY WKLQ VKHH)
PDFKLQH /HVV VSDFH UHTWAWHZAY IRUHGKHHY GHVLJQ I
VDPH RSHUDWLQJ GLVW D QOFIHWAKRHQ WFIRFPH
SDUHG ZLWK VWDQGDUG VHQVRUV

DIRUPDWLRQ
DWD &

&

&

&

ZZZ P\VLFN FRP HQ ,0B7ULSOH]
JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \
GDWD &$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF

(=] =]

5H DQG JHW

)SSOLFDWLR
ULH

[m] ==

& 352;,0,7< 6(16256 _ 6,8&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 7TULSOH

&\OLQGULFDO WKUHDGHG KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD
JHDWXUHYV

0 [ 0 [ 0 [ 0 [

+RXVLQJ
6HQVLQJ YDQJIH 6
4XDVL AXVK PP PP PP PP
1RQ AXVK PP PP PP PP
$VVXUHG VHQVWLQJ UDQJH 6
4XDVL AXVK PP PP PP PP
1RQ AXVK PP PP PP PP
,QVWDOODWLRQ W\SH 4XDVL AXMXQ AXVK
6ZLWFKLQJ IUHTXHQF\
4XDVL AXVK +] +] +] +]
1RQ AXVK +] +] +] +]
2XWSXW W\SH 131 313 éi
2XWSXW IXQFWLRQ 12 12 1& 12 12 1&
(OHFWULFDO ZLULQJ ‘& ZLUH
(QFORVXUH UDWLQJ ,3

30HDVH QRWH WKH LQVWDOODWLRQ QRWHYV
$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

6XSSO\ YROWDJH 9 '& 9 '&

5LSSOH ”
9ROWDJH GURS "9
&XUUHQW FRQVXPSWLRQ * P$
7LPH GHOD\ EHIRUH DYDLODELOLW\
BWDQGDUG " PV " PV 2 pl oo PV " PV
6KRUW ERG\ KRXVLQJ " PV LY " PV " PV
+\WWWHUHVLV
5HSHDWDELOLW\ ”
7HPSHUDWXUH GULIW  RI 6

(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW " P$
&RQQHFWLRQ W\SH &DEOH P 39&RQQHFWRU ®DEOH P 39&RQQHFWRU 0

&RQQHFWRU ®DEOH P 39&RQQHFWRU ®DEOH P 39&
6KRUW FLUFXLW SURWHFWLRQ
5HYHUVH SRODULW\ SURWHFWLRQ
3RZHU XS SXOVH SURWHFWLRQ

6KRFN YLEUDWLRQ J PV « +1] PP

$PELHQW RSHUDWLQJ WHPSHUBWXUH f&

+RXVLQJ PDWHULDO OHWDO &KURPH SODWHG EUDVYV

+RXVLQJ FDS PDWHULDO BODVWLF 3%73

7LIKWHQLQJ WRUTXH PD]J 1P 1P 1P 1P
$GMXVWPHQW LQGLFDWRUV 2

352;,0,7< 6(16256 _ 6, &.
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,0 7TULSOH ,QGXFWLYH SUR[LPL
&\OLQGULFDO WKUHD

7KH YDOXHVY DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\

5HGXFWLRQ IDFWRU 5
6WDLQOHVV VWHHO 9 $
4XDVL AXVK 2
1RQ AXVK
6WDLQOHVYV VWHHO 9 $ /
4XDVL AXVK
1RQ AXVK 2
$OXPLQXP $0
4XDVL AXVK
1RQ AXVK
&RSSHU &X
4XDVL AXVK
1RQ AXVK
%UDVV %U

é& 4XDVL AXVK

1RQ AXVK
21,9
$WPD[
:LWKRXW ORDG
21 6U
8% 9'& 7% & f&
/(' OLJIKWV FRQWLQXRXVO\ ” VvV~ VU /(" ADVKLQJ VU V" VU

2UGHULQJ LQIRUPDWLRQ

, 0
F+RXVIOQJ

6HQVLRIJQVWDOODWLRQ| 2XIKSAKSWK W\ S H &ROQHFWLR|Q ORGERQQEFWLRQ 3
UDQJH|6 IXQFWLROQ GLDJUDP

&DEOH ZLUH P 39& %36 =:

PP 4XDVL AXVK 12 &RQQHFWRU 0 SLQ &G ) %36 =7
131 &DEOH ZLUH P 39& &G 0 %16 =:

&RQQHFWRU 0 SLQ &G ) 136 =7

PP 1RQ AXVK 12 313 &DEOH ZLUH P 39& &G ) 136 =:
131 &DEOH ZLUH P 39& &G .0 116 =:

,0
F+RXVIOQJI]

6HQVLRJQVWDOODWLRQ| 2XIKSAKSWK W\ S H &ROQHFWLR|Q ORG&ERQQEFWLRQ 3
UDQJH|6 IXQFWLRQ GLDJUDP

&DEOH ZLUH P 39& %36 =:

12 &RQQHFWRU 0 SLQ &G .0 %36 =&
PP 4XDVL AXVK
131 &RQQHFWRU 0 SLQ &G .0 %16 =&
18 33 &DEOH ZLUH P 39& &G .0 %32 =:
213 &RQQHFWRU 0 SLQ &G .0 136 =&
PP 1RQ AXVK 12 &DEOH ZLUH P 39& &G ,0 136 =:
131 &DEOH ZLUH P 39& &G .0 116 =:

& 352;,0,7< 6(16256 _ 6,8&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV

,0 7TULSOH
&\OLQGULFDO WKUHDGHG KRXVLQJ
, 0
F+RXVIODQJ]
GHQVLQRVWDODXDWSKXWXWSXW &RQQHFW +RXVLQJ ORFEHOHEWRRQ
UDQJH 6 WLRQ IXQFWLRW\S GLDJUDP
&RQQHFWRU 0 SLQ 6WDQGDUG %36 =&
313 &DEOH ZLUH P 39& 6WDQGDUG &G ,0 %36 =:
PP 4XDVL AXVK 12
&RQQHFWRU 0 GKRg% ?%\ ,0 %36 =&.
131 &DEOH ZLUH P 39& 6WDQGDUG &G ,0 %16 =:
213 &RQQHFWRU 0 SLQ 6WDQGDUG &G ,0 136 =&
i &DEOH ZLUH P 39& 6WDQGDUG &G ,0 136 =:
PP 1RQ AXVK 12
131 &RQQHFWRU 0 SLQ 6WDQGDUG &G ,0 116 =&
&DEOH ZLUH P 39& 6WDQGDUG &G ,0 116 =
, 0
F+RXVIOQJI]
6HQVLQRVWDODXOWSXWXWSXW &RQQHFW +RXVLQJ OKRFEHOHEWRRQ &
UDQJH 6 WLRQ IXQFWLRW\S GLDJU|DP
&RQQHFWRU 0 SLQ 6WDQGDUG &G %16 =&
&DEOH ZLUH P 39& 6WDQGDUG &G ,0 %16 =:
12 &RQQHFWRU 0 SLQ 6WDQGDUG &G ,0 %36 =&
PP 4XDVL AXVK 313 GKR 0
&RQQHFWRU 0 g\l;"'g J%(é ,0 %36 =&.
KRU \ o
1& 313 &RQQHFWRU 8KRX\%_L§?‘% ,0 %32 =&.
) 313 &RQQHFWRU 0 SLQ 6WDQGDUG &G ,0 136 =&
PP 1RQ AXVK 12
131 &RQQHFWRU 0 SLQ 6WDQGDUG &G ,0 116 =&

'LPHQVLRQDO GUDZLQJV

0 [[%I[[ [ 0 [[%[[ [7
0 TXDVL AXVK FDEOH 0 TXDVL AXVK FRQQHFWRU

i

&RQQHFWLRQ &RQQHFWLRQ
/(' LQGLFDWRU /("' LQGLFDWRU

JDVWHQLQJ QXWYV [ ZLGWK DFURVYV PHWDO )DVWHQLQJ QXWV [

ZLGWK DFURVYV PHWDO

352;,0,7< 6(16256 _ 6,8.
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,0 TULSOH

0 [[L[[ [
0 TXDVL AXVK FDEOH

e

_.ﬂ.

&RQQHFWLRQ
/(' LQGLFDWRU

JDVWHQLQJ QXWYV [ ZLGWK DFURVYV

0 [[%I[[ [:

0 TXDVL AXVK FDEOH

&RQQHFWLRQ
/(' LQGLFDWRU

J)DVWHQLQJ QXWYV [ ZLGWK DFURVV

1
0 QRQ AXVK FDEOH
- -HH T+

&RQQHFWLRQ
/(' LQGLFDWRU

)DVWHQLQJ QXWV [ ZLGWK DFURVV

& 352;,0,7< 6(16256 _ 6,8&.

,QGXFWLYH SURJ[LPL
&\OLQGULFDO WKUHD

_.+.

&RQQHFW

LRQ

/(" LQGLFDWRU

PHWDO )DVWHQLQJ QXWV [ ZLGWK DFURVYV PHWDO
0 [[%[] [&
0 TXDVL AXVK FRQQHFWRU
- .._._e ..... R | S_—
&RQQHFWLRQ
/(' LQGLFDWRU
PHWDO )DVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO
0 [[1[[ [&
0 QRQ AXVK FRQQHFWRU
I | I — e._._ SR | S— -
&RQQHFWLRQ
/(' LQGLFDWRU
PHWDO )DVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO
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,QGXFWLYH SUR[LPLW\ VHQVRUYV

,0 TULSOH

&\OLQGULFDO WKUHDGHG KRXVLQJ

0 [[%I[] [:
0

= o HH

TXDVL AXVK FDEOH VWDQGDUG

I O

0 [[%[[ [&
0 TXDVL AXVK FRQQHFWRU VWDQGDUG

Ajuni

&RQQHFWLRQ
/(' LQGLFDWRU
)DVWHQLQJ QXWYV

[[%I[[ [&.
0 TXDVL AXVK

o

T
|

N A

&RQQHFWLRQ
/(' LQGLFDWRU
)DVWHQLQJ QXWV

0 [[1[[ [& é&

FRQQHFWRU VKRUW BRG\QRRXKXYK FRQQHFWRU VWDQGDUG

[ PP KH[ SODVWLF

[ PP KH[ SODVWLF

&RQQHFWLRQ
/(' LQGLFDWRU
)DVWHQLQJ QXWV

0 [[1[]

0

1 [:
QRQ AXVK FDEOH VWDQGDUG

&RQQHFWLRQ
/(' LQGLFDWRU

JDVWHQLQJ QXWV [ PP KH[ PHWDO

[ PP KH[ PHWDO

0 [[%[[ [&
0 TXDVL AXVK FRQQHFWRU VWDQGDUG

~

&RQQHFWLRQ
/(' LQGLFDWRU
)DVWHQLQJ QXWV

6XEMHFW WR FKDQJH

[ PP KH[ PHWDO &RQQHFWLRQ
/(' LQGLFDWRU

JDVWHQLQJ QXWV [ PP KH[ PHWDO

352;,0,7< 6(16256 _ 6,8.

ZLWKRXW QRWLFH



,0 7TULSOH ,QGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

0 [[%[[ [: 0 [[%[[ [&.
0 TXDVL AXVK FDEOH VWDQGDUG 0 TXDVL AXVK FRQQHFWRU VKRUW ERG\

&RQQHFWLRQ

J)DVWHQLQJ QXWV [ PP KH[ PHWDO /(" LQGLEDWRU
JDVWHQLQJ QXWV [ PP KH[ PHWDO

0 [[L[] [&
0 QRQ AXVK FRQQHFWRU VWDQGDUG

i ._._.é._. — -4
\

&RQQHFWLRQ
/(' LQGLFDWRU
JDVWHQLQJ QXWV [ PP KH[ PHWDO

&RQQHFWLRQ GLDJUDP

&G &G &G &G
..... . —— =y ——
T T T ‘
—»—+— —»—+— —>—+— _>_+_
: !

| [ | [

i i i —
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 7TULSOH

&\OLQGULFDO WKUHDGHG KRXVLQJ

 QVWDOODWLRQ QRWH
YOXVK LQVWDOODWLRQ 1RQ AXVK LQVWDOODWLRQ

T

| .

L L

2SSRVLWH LQVWDOODWLRQ

+RXVLQJ ,QVWDOODWLRQ W\SH $ % & ' (

.0 %[l [l 0 )OXVK PP PP PP PP PP PP
0 1[[ [LL 0 1RQ AXVK PP PP PP PP PP PP
.0 %[ [II 0 )OX VK PP PP PP PP PP PP
0 1[[ [LL 0 1RQ AXVK PP PP PP PP PP PP
0 %I[[ [II 0 )OXVK PP PP PP PP PP PP
0 100 [T 0 1RQ AXVK PP PP PR RIR PP PP
0 %[ [l 0 )OXVK PP PP PP PP PP PP

$OXPLQXP PP

6WHHO PP
0 1[0 [Lr 0 1RQ AXVK PP PP PP Y&UFD V V PP PP

6WDLQOHVV VWHHO

PP

352;,0,7< 6(16256 _ 6,8.
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,0 TULSOH

SHFRPPHQGHG DFFHVVRULHV

,QGXFWLYH SURJ[LPL
&\OLQGULFDO WKUHD

ORXQWLQJ EUDFNHWYV

T $FFHVVRURWBWLQJ EUDFNHWYV
T ODWHEWH® O [LQF FRDWHG

2 o O O O
YLIXUH 7KUHDG VL]H &RQAJXUDWLRQ ORGH® QDPH
6WUDLJIKW % () :* 0
0
5LJKW DQJOH %() :1 0
6WUDLJIKW %() :* 0
0
5LJKW DQJOH %() :1 0
6WUDLJIKW %() :* 0
0
5LJKW DQJOH %() :1 0
6WUDLJIKW %() :* 0
0
5LJKW DQJOH %() :1 0
& 352;,0,7< 6(16256 _ 6,&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 7TULSOH

&\OLQGULFDO WKUHDGHG KRXVLQJ

&RUGVHWY DQG FRQQHFWRUV

&RQQHFWRU 0 SLQ
$ (QFORVXUH3UDWLQJ
YLIXUH &RQQHFWRU W\SH &RQAJIXUDWLRQ -DFNHW PDWHULDO &DEOH OHC(
P 2/ * 0
6WUDLJIKW 39&
P 2/ * 0
P 2/ : 0
5LJKW DQJOH 39&
P 2/ : 0
JHPDOH FRQQHFWRU
6WUDLJIKW 3%7 2 '26 *
5LJKW DQJOH 3%7 2 '26
6WUDLJIKW 3%7 2 67 ( *
0DOH FRQQHFWRU
5LJKW DQJOH 3%7 2 67 (
&RQQHFWRU 0 SLQ
f&8RQQHFWRHP VOFHHFRQQHFWRU
f (QFORVXUH3UDWLQJ
YLIXUH &RQAJIJXUDWLRQ -DFNHW PDWHULDO &DEOH OHQJWK
P 2/ * 0
6WUDLJIKW 39&
P 2/ * 0
P "2/ 0
5LJKW DQJOH 39&
P "2/ 0
6WUDLJIKW 3%7 2 '26 *
5LJKW DQJOH 3%7 2 '26

352;,0,7< 6(16256 _ 6,8.
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,0 TULSOH

7HUPLQDO DQG DOLJQPHQW EUDFNHWYV

fODWHBODOWLF 3$ JODVV AEHU UHLQIRUFHG

JLIXUH 'HVFULSWLRQ 7KUHDG VLIH

0 %() .+ 0

7HUPLQDO EUDFNHWV ZLWKRXW A[HG VWRS %() .+ 0

0 %() .+ 0
0 %() .+) 0
7HUPLQDO EUDFNHWV ZLWK A[®IG VWRS %() .+) 0
0 %() .+) 0

JRU DGGLWLRQDO DFFHVVRULHV SOHDVH VHH SDJH *

& 352;,0,7< 6(16256 _ 6,8&.

,QGXFWLYH SURJ[LPL

&\OLQGULFDO WKUHD

UO
o
I

ORGH

(@)
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 7TULSOH

&\OLQGULFDO WKUHDGHG KRXVLQJ

352;,0,7< 6(16256 _ 6,8.
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,0) )RRG %HYHUDJH ' QGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

,QGXFWLYH VHQVRUV IRU ZI

P

€@

JohnsonDiversey %"
ECOLNAB

$GGLWLRQDO L({
"HWDLOHG WHFKQLFDO G

2UGHULQJ LQIRUPDWLRQ
'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP
,QVWDOODWLRQ QRWH
5HFRPPHQGHG DFFHVVR

ULH

352;,0,7< 6(16256 _ 6,8&.

SURGXFW GHVFULSWLRQ

,0) VHQVRUV DUH VSHFLAFDOO\ GHVRQGHEKH )RRG DQG
WR ZRUN LQ WKH ZDVK GREQPERQBUWWDRQRQ )'$ FHUWL
RI WKH IRRG DQG EHYHUD 313 6L EXXW WHH\ DOVR ZLWKVWE
,0) KRXVLQJV DUH QRW R QWOW PIDEBIHH @WDRDHDQLQJ SURFH
H[WUHPHO\ UXJJHG PL[ Rl VWDLQOHVV VWHHO

$W D JODQFH

F([WUHPHO\ ZDWHUWLJKWf (BWHQxZHG WHPSHUDWXUH UI
IRU ZDVK GRZQ HQYLURQPHQMWY 7ROHUDWHYV VKRUW V
F6WDLQOHVYV VWHHO KRXVISHIUDWXUH LQFUHDVHV XS W

/ F5HVLVWDQW WR LQGXVWULD
1)URQW FDS PDGH RI 336 )DBBJARWWLA&T $% DQG -RKQVF
PDWHULDO FHUWLAHG

$/DVHU HWFKHG SDUW QXPEH

<RXU EHQHAWYV

$1 5HGXFHG PDFKLQH GRZQWIRPHHVWULFWLRQV RQ FOHD
$ +\JLHQLF SURFHVV GXH WBURFBSVHVY HQVXULQJ UHOI
SURYHG PDWHULDO DQG KWLRIQLF GHVLJQ
$15SHGXFHG PDLQWHQDQFH FRVWV GXH WR
VHQVRU:V UHVLVWDQFH WR DJJUHVVLYH
FOHDQLQJ F\FOHYV

DIRUPDWLRQ
DWD &

&

&

&

ZZZ P\VLFN FRP HQ ,0) EI
JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \

‘=k5H DQG JHW
)SSOLFDWLR
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0) )RRG %HYHUL

&\OLQGULFDO WKUHDGHG KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD
JHDWXUHYV

,0) ,0)
+RXVLQJ 0 I 0
6HQVLQJ YDQJIH 6

YO XVK PP PP PP PP
1RQ AXVK PP PP PP PP
$VVXUHG VHQVLQJ UDQJH 6
YO X VK PP PP PP PP
1RQ AXVK PP PP PP PP

,QVWDOODWLRQ W\SH JOXVK QRQ AXVK
6ZLWFKLQJ IUHTXHQF\ +] +]
2XWSXW W\SH 313 131
2XWSXW IXQFWLRQ 12 1& &RPSOHPHQWDU\
(OHFWULFDO ZLULQJ '&« ZLUH '& ZLUH &
(QFORVXUH UDWLQJ ,3 ,3
$FFRUGLQJ WR (1
$FFRUGLQJ WR (1
OHFKDQLFDO HOHFWULFDO

,0) ,0)
6XSSO\ YROWDJH 9 9
5LSSOH "
9ROWDJH GURS "9
&XUUHQW FRQVXPSWLRQ ~ P$

7LPH GHOD\ EHIRUH DYDLOBESORW\ PV
+\WWHUHVLV

5HSHDWDELOLW\

7THPSHUDWXUH GULIW RI 6

(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW , g P$
&RQQHFWLRQ W\SH &RQQHFWRU 0

6KRUW FLUFXLW SURWHFWLRQ
5HYHUVH SRODULW\ SURWHFWLRQ
3RZHU XS SXOVH SURWHFWLRQ

6KRFN YLEUDWLRQ J PV +] PP
$PELHQW RSHUDWLQJ WHPSHUBWXUH &

+RXVLQJ PDWHULDO BWDLQOHVV VWHHO /
+RXVLQJ FDS PDWHULDO 30DVWLF 336

7LIKWHQLQJ WRUTXH PD[ 1P 1P

352;,0,7< 6(16256 _ 6,8.
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,0) )RRG %HYHUDJH ' QGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

5HGXFWLRQ IDFWRU 5 7KH YDOXHV DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\
6WDLQOHVV VWHHO 9 $
)OXVK
1RQ AXVK
$OXPLQXP $0O
YO XVK
1RQ AXVK
&RSSHU &X
)OXVK
1RQ AXVK
%UDVV %U
YO X VK
1RQ AXVK

:LWKRXW ORDG

& 8E DQG 7D FRQVWDQW
21 6U
f& IRU PLQXWHV

2UGHULQJ LQIRUPDWLRQ

,0)
T +RXVIQJ[
$1 8RQQHRVRICRIHFWRU 0 SLQ
6HQVLQJ|UDRWMDOODWLRQ (OHFSWIVLERW S XW| W\SH & R Q QRIG MQ RXD|P H 3
6, IXQFWLURQ ZLULQ GLDJUDP
313 &G ,0) %369& 6
12 '& ZLUH
131 &G ,0) %169& 6
313 &G ,0) %329& 6
PP YOXVK 1& ‘& ZLUH
131 &G ,0) %129& 6
313 &G ,0) %339& 6
&RPSOHPHQWDU\ '& ZLUH
131 &G ,0) %139& 6
313 &G ,0) %369& 6
12 ‘& ZLUH
131 &G ,0) %169& 6
313 &G ,0) %329& 6
)OXVK 1& '& ZLUH
131 &G ,0) %129& 6
313 &G ,0) %339& 6
&RPSOHPHQWDU\ '& ZLUH
op 131 &G ,0) %139& 6
313 &G ,0) 1369& 6
12 ‘& ZLUH
131 &G ,0) 1169& 6
) 313 &G ,0) 1329& 6
1RQ AXVK 1& '& ZLUH
131 &G ,0) 1129& 6
313 &G ,0) 1339& 6
&RPSOHPHQWDU\ '& ZLUH
131 &G ,0) 1139& 6
& 352;,0,7< 6(16256 _ 6,&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0) )RRG %HYHUL
&\OLQGULFDO WKUHDGHG KRXVLQJ

6HQV J|UDVWMDODWLRQ DHFSVUN PR® S X W| W\SH & R Q QRIG MQ RXD|P H
IXQFW RQZLULQ GLDIUDP

313 1369& 6
' ZLUH
131 &G 0) 1169& 6
; 313 &G ,0) 1329& 6
PP 1RQ AXVK 1& ‘& ZLUH
131 &G ,0) 1129& 6
313 &G ,0) 1339& 6
&RPSOHPHQWDU\ '& ZLUH
131 &G ,0) 1139& 6
,0)
F+RXVIOQI[
I &RQQHRVRIGRIHFWRU 0 SLQ
6HQVLQJ UDQWDOODWLRQ DHFSWIN RRW S X W| WS H RQQFHG;WQ RXD|P H
IXQFW RQZLULQ GLDJUDP
313 %369& 6
: ZLUH
131 &G 0) %169& 6
313 &G ,0) %329& 6 &
PP )OXVK 1& ‘& ZLUH
131 &G ,0) %129& 6
313 &G ,0) %339& 6
&RPSOHPHQWDU\ '& ZLUH
131 &G ,0) %139& 6
313 &G ,0) %369& 6
12 '& ZLUH
131 &G ,0) %169& 6
313 &G ,0) %329& 6
)O X VK 1& '& ZLUH
131 &G ,0) %129& 6
313 &G ,0) %339& 6
&RPSOHPHQWDU\ '& ZLUH
op 131 &G ,0) %139& 6
313 &G ,0) 1369& 6
12 '& ZLUH
131 &G ,0) 1169& 6
; 313 &G ,0) 1329& 6
1RQ AXVK 1& ‘& ZLUH
131 &G ,0) 1129& 6
313 &G ,0) 1339& 6
&RPSOHPHQWDU\ '& ZLUH
131 &G ,0) 1139& 6
313 &G ,0) 1369& 6
12 '& ZLUH
131 &G ,0) 1169& 6
) 313 &G ,0) 1329& 6
PP 1RQ AXVK 1& ‘& ZLUH
131 &G ,0) 11298& 6
131 &G ,0) 1139& 6

&RPSOHPHQWDU\ ‘& ZLUH
313 &G ,0) 1339& 6

352;,0,7< 6(16256 _ 6,8.
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,0) )RRG %HYHUDJH ' QGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

'LPHOQVLRQDO GUDZLQJV

,0)  [[%[I[LLI ,0)  [[LILLLLI
0 AXVK 0 QRQ AXVK

&RQQHFWLRQ
/(' LQGLFDWRU

)DVWHQLQJ QXWV [ ZLGWK DFURVV VWD LQO KRR Q WHWbR Q
/(' LQGLFDWRU
)DVWHQLQJ QXWV [ ZLGWK DFURVYV VWDLQOHVYV
0)  [I%IILLLT ,0)  [[LCLLCOLT
0 AXVK 0 QRQ AXVK
o——A——MHH-— - ©—-—- +4-— 4=

&RQQHFWLRQ

/(' LQGLFDWRU &RQQHFWLRQ
)DVWHQLQJ QXWV [ ZLGWK DFURVYV VWDLQOHYWQHHHIVRU
)DVWHQLQJ QXWV [ ZLGWK DFURVV VWDLQOHVV

&RQQHFWLRQ GLDJUDP

&G &G &G
..... | — —
—— —~— ———
- —i- —
- — i >t

i i i
T — E——
& 352;,0,7< 6(16256 _ 6,&.

6XEMHFW WR FKDQJH ZLWKR



,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0) )RRG

&\OLQGULFDO WKUHDGHG KRXVLQJ

%HYHUL

,QVWDOODWLRQ QRWH

)OXVK LQVWDOODWLRQ 1RQ AXVK LQVWDOODWLRQ

[ | |

AN " L

2SSRVLWH LQVWDOODWLRQ

+RXVLQJ ,QVWDOODWLRQ W\SH 6HQVLQJ UDQJH 6Q $ % &
$OXPLQXP PP
BWHHO PP
,0) %[[[[[[ O )OX VK PP PP PP PP P®HUDVV PP PP
BWDLQOHVV VWHHO
PP
$OXPLQXP PP
BWHHO PP
,0) %[[[[[[ O )OX VK PP PP PP PP REUDVV PPPP
BWDLQOHVV VWHHO
PP
,0) 10000l O 1RQ AXVK PP PP PP PP PP PP PP
,0) 1[I0l O 1RQ AXVK PP PP PP PP PP PP PP
,0) %[[[[[[ O )OX VK PP PP PP PP PP PP PP
$OXPLQXP PP
BWHHO PP
,0) %[[[[[[ O )OX VK PP PP PP PP REUDV V PPPP
BWDLQOHVV VWHHO
PP
,0) 10000l O 1RQ AXVK PP PP PP PP PP PP PP
,0) 1000l O 1RQ AXVK PP PP PP PP PP PP PP

352;,0,7< 6(16256 _
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,0) )RRG %HYHUDJH ' QGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

SHFRPPHQGHG DFFHVVRULHV

ORXQWLQJ EUDFNHWYV

F$FFHVVRUWRWMBWMLQJ EUDFNHWYV
FODWHBWDQQOHVV VWHHO

. )
YLIXUH 7KUHDG VL]H &RQAJIJXUDWLRQ ORGH® QDPH
6WUDLJKW %() :* 0 1 2
0
5LJKW DQJOH %() 11 0 1 2
6WUDLJKW %() :* 0 1 2
0
5LJKW DQJOH %() 11 0 1 2
&RUGVHWY DQG FRQQHFWRUYV
&RQQHFWRU 0 SLQ
F&RQQHFWRHP VOHHFRQQHFWRU
F (QFORVXUH3UDWLQJ
I-DFNHW PBWHULDO
YLIXUH &RQAJIJXUDWLRQ &DEOH OHQJWK ORGHO
P 2/ * 01
6WUDLJIKW
P 2/ * 01
P 2/ : 01
5LJKW DQJOH
P 2/ : 01
F&RQQHFWRHP VOHHFRQQHFWRU
JLIXUH &RQAJXUDWLRQ &DEOH OHQJWK ORGHO
P "6/ % 01
5LJKW DQJOH
P "6/ % 01
P "6/ * 01
6WUDLJKW
P "6/ * 01

& 352;,0,7< 6(16256 _ 6,8&.
BXEMHFW WR FKDQJH ZLWKR



,0) JRRG %HYHUL

,QGXFWLYH SUR[LPLW\ VHQVRUYV
&\OLQGULFDO WKUHDGHG KRXVLQJ

7HUPLQDO DQG DOLJQPHQW EUDFNHWYV
¢$FFHVVRU&QMVS-HJVDO EDU FODPS V\VWHPV
S
JLIXUH ODWHULDO ORGHO QDPH 3DUW- QR
6WDLQOHVY VWHHO %() .+6 .+ 1
%() .+6 1 1 2
6WDLQOHVY VWHHO VKHHW 6WDLQOHVY VWHHO FODPS
%() .+6 1 1 2
JRU DGGLWLRQDO DFFHVVRULHVY SOHDVH VHH SDJH *

352;,0,7< 6(16256 _ 6,8.

6XEMHFW WR FKDQJH ZLWKRXW QRWLFH



,QGXFWLYH SURJ[LPL
&\OLQGULFDO WKUHD

6LQJOH SLHFH VWDLQOHVV
KLIKHVW GHPDQGYV

P

SURGXFW GHVFULSWLRQ

7KH ,3 . UDWHG ,0 ,QR[ LOBXEWWE®BBW WR OHDNV DQG F
SUR[LPLW\ VHQVRUV ZLWK¥K\HD @G, R K/ ISQWRUV FDQ ZLW

VXUH FOHDQHUV ZLWK D JJH[MMMLPHH \F\BHBQV QRIIHU WULS
& DJHQWVY DFLGV DQG DONDBOVWRQWH® @8 HGKHQKLJIKHVW
IRRG DQG EHYHUDJH DSSOL\VFHDWLRREY FRRRVH IURP GLIIH
VHQVRUV DUH IXOO0\ HQFDSNROBW HG JIHY D Y& HGH FW U L |
OHVV VWHHO / KR MALIRQIVWKDW LV

$W D JODQFH

$6WDLQOHVV VWHHO KRXMLOWHUWLJKW KRXVLQJ VXLW
/ K\JLHQLF DQG ZDVK GRZQ DI
$ (IWUHPHO\ ZDWHUWLJKW2: 58 VLY3WD.QW WR DJJUHVVLYF
$7ULSOH VHQVLQJ GLVWDQBHHQWYV
$+LJK UHVLVWDQFH WR P HPKIVE DD DGMXWAWPHQW LQGL
I

<RXU EHQHAWYV

$/HVV PDFKLQH GRZQWLPH /(®XHHVRSHUDWLQJ UHVHUYH
JHG VHQVRU GHVLJQ RSHUDWLQJ GLVWDQFH

$t &RVW UHGXFWLRQ GXH WRF IORKQU MWW FOFGILWR VKRFI
HYHQ XQGHU WKH PRVW HBMXWHWRR DRBILQOHVV VWHHO
HQW FRQGLWLRQV $+1R UHVWULFWLRQV RQ FOHD

$ 4XLFN DQG HDV\ LQVWD O ODUWRIFRIY \GHKH WAV XULQJ UHO|I
DGMXVWPHQW LQGLFDWRUNYRD /('V

(:EDwa§§
ECOLAB

$GGLWLRQDO LOIRUPDWLRQ

'"HWDLOHG WHFKQLFDO GDWD &

2UGHULQJ LQIRUPDWLRQ &

"LPHQVLRQDO GUDZLQJV &

&RQQHFWLRQ GLDJUDP & )
,QVWDOODWLRQ QRWH )RUZIZ>§UPH\\I{(ISFRNUIEDR\AIIDLS§ l’\/IOXBV‘ViII-zH;QWHU WKH OLQN RU VFDQ \E @-'BH DQG JHW
SHERPPHOGHG DFEFHVVR{LE SOWD &F GHVLIQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF )SSOLFDWLR

[=]»

& 352;,0,7< 6(16256 _ 6,8&.
BXEMHFW WR FKDQJH ZLWKR



,QGXFWLYH SUR[LPLW\ VHQVRUYV

&\OLQGULFDO WKUHDGHG KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD
JHDWXUHYV

+RXVLQJ 0 0 [ 0
6HQVLQJ YDQJIH 6

YO XVK PP PP PP
1RQ AXVK PP PP PP
$VVXUHG VHQVWLQJ UDQJH 6
YO XV K PP PP PP
1RQ AXVK PP PP PP
,QVWDOODWLRQ W\SH JOXVK 1RQ AXVK
6ZLWFKLQJ IUHTXHQF\
)OXVK +] +] +]
1RQ AXVK +] +] +]
2XWSXW W\SH 131 313 &
2XWSXW IXQFWLRQ 12 1& 12
(OHFWULFDO ZLULQJ ‘& ZLUH
(QFORVXUH UDWLQJ .3 .3

$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

6XSSO\ YROWDJH 9 '& 9 '&
5LSSOH

9ROWDJH GURS "9
&XUUHQW FRQVXPSWLRQ " P$

7LPH GHOD\ EHIRUH DYDLODELBP\YLW\
+\WVWHUHVLYV

5HSHDWDELOLW\ "
7THPSHUDWXUH GULIW RI1 6

(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW , , P$
&RQQHFWLRQ W\SH &RQQHFWRU 0 SLQ

6KRUW FLUFXLW SURWHFWLRQ
5HYHUVH SRODULW\ SURWHFWLRQ
3RZHU XS SXOVH SURWHFWLRQ

6KRFN YLEUDWLRQ J PV « +] PP

$PELHQW RSHUDWLQJ WHPSHUBWXUH f&

+RXVLQJ PDWHULDO 6WDLQOHVYV VWHHO

+RXVLQJ FDS PDWHULDO 6WDLQOHVYV VWHHO

7LIKWHQLQJ WRUTXH PDJ[ ~ 1P " 1P " 1P

$GMXVWPHQW LQGLFDWRUYV

352;,0,7< 6(16256 6 & .
6XEMHFW WR FKDQJH ZLWKRXW QRWLFH



,QGXFWLYH SURJ[LPL
&\OLQGULFDO WKUHD

5HGXFWLRQ IDFWRU 5 7KH YDOXHV DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\
BWDLQOHVYV VWHHO 9 $ /
)OXVK
1RQ AXVK 2

$OXPLQXP $0O
&RSSHU &X

YO XVK

1RQ AXVK

%UDVV %U
2149
$WPD[
:LWKRXW ORDG
21 6U
8% 9'& 7% f&“ f&
/(" OLJKWYV FRQWLQXRXVO\ VA 6U /(' ADVKLQJ 6U V" 6U

& 7DUJHW VL]H PP PP

2UGHULQJ LQIRUPDWLRQ

, 0
F+RXVIOQJI]
t 8RQQHRRIRXHFWRU 0 SLQ
6HQVLQJ YD QIWWDOODWLRQ IXWSXW IXQFWLRQ 2XWSXW W\SH &RQQHF
1 131 ,0 %16 1&
PP YOXVK 313 &G ,0 %36 1&
1& 313 &G .0 %32 1&
) 131 &G .0 116 1&
PP 1RQ AXVK 12
313 &G .0 136 1&
, 0
T+RXVIOQJ]
F&RQQHRVRIGRIHFWRU 0 SLQ
6HQVLQJ YD QIWWDOODWLRQ AXWSXW IXQFWLRQ 2XWSXW W\SH &RQQHF
1 131 .0 %16 1&
PP YOXVK 313 &G ,0 %36 1&
1& 313 &G .0 %32 1&
) 131 &G .0 116 1&
PP 1RQ AXVK 12
313 &G ,0 136 1&
,0
F+RXVIOQJI]
T 8RQQHRVRICRXHFWRU 0 SLQ
6HQVLQJ YD QIWWDOODWLRQ AXWSXW IXQFWLRQ 2XWSXW W\SH &RQQHF
131 .0 %16 1&
PP )OXVK 12
313 &G ,0 %36 1&
) 131 &G .0 116 1&
PP 1RQ AXVK 12
313 &G ,0 136 1&
& 352;,0,7< 6(16256 _ 6,&.

6XEMHFW WR FKDQJH ZLWKR



,QGXFWLYH SUR[LPLW\ VHQVRUYV

&\OLQGULFDO WKUHDGHG KRXVLQJ

'LPHQVLRQDO GUDZLQJV

0 [I%I[[ [II O [[L[[ [II
0 AXVK 0 QRQ AXVK
i o T e EHH T

&RQQHFWLRQ
/(' LQGLFDWRU
JDVWHQLQJ QXWV [

&RQQHFWLRQ
/(' LQGLFDWRU

ZLGWK DFURVYV VWDLQOHDVWHMHID DEWYV |

ZLGWK DFURVYV

0 L% [II 0 [[1
0 AXVK 0

N _j B

—_

[ Il
QRQ AXVK

1)

|
gz

|
L5

&RQQHFWLRQ

&RQQHFWLRQ
/(' LQGLFDWRU

/(" LQGLFDWRU

J)DVWHQLQJ QXWYV [ PP KH[ PHWDO J)DVWHQLQJ QXWYV [ PP KH[ PHWDO
0 L% [II 0 [LI L[I
0 AXVK 0 QRQ AXVK
ol - ol | AL
_O _O
U U
] =
&RQQHFWLRQ &RQQHFWLRQ
/(" LQGLFDWRU /(' LQGLFDWRU
J)DVWHQLQJ QXWYV [ PP KH[ PHWDO J)DVWHQLQJ QXWYV [ PP KH[ PHWDO
352;,0,7< 6(16256 _ 6
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&
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,QGXFWLYH SURJ[LPL

&\OLQGULFDO WKUHD

&RQQHFWLRQ GLDJUDP

&G &G

..... 1 ==

>~ —
I !

,QVWDOODWLRQ QRWH

JOXVK 1RQ AXVK LQVWDOODWLRQ 2SSRVLWH LQVWDOODWLRQ
+RXVLQJ ,QVWDOODWLRQ W\SH $ % & ' (
0 [[%I[[[[[ © )OXVK PP PP PP PP PP PP

$OXPLQXP PP
) 6WHHO PP
L0 [[L[[ [[I 0 1RQ AXVK PP PP PP PR, UbVy 4= PP

BWDLQOHVV VWHHO PP
0 [[%I[[ [l O )OXVK PP PP PP PP PP PP

$OXPLQXP PP
6WHHO PP

0 [IL[I LI 0 1RQ AXVK PP PP PP EESA Ty 4= PP
BWDLQOHVV VWHHO PP

0 [[%I[[ [T O )OXVK PP PP PP PP PP PP

$OXPLQXP PP
A WHHO PP

0 [[LLI O 1RQ AXVK PP PP PP pWHHO PP pp
BWDLQOHVV VWHHO PP

& 352;,0,7< 6(16256 _ 6,&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV

&\OLQGULFDO WKUHDGHG KRXVLQJ

SHFRPPHQGHG DFFHVVRULHYV

ORXQWLQJ EUDFNHWYV

F$FFHVVRUWRXBMLQJ EUDFNHWYV
fODWHEWDQRQOHVYV VWHHO

2 o O
YLIXUH 7KUHDG VL]H &RQAJXUDWLRQ ORGH® QDPH
6WUDLJIKW %() :*0 1 2
0
5LJKW DQJOH %() 110 1 2

6WUDLJKW %() :* 0 1 2
0
5LJKW DQJOH %() 11 0 1 2
&RUGVHWY DQG FRQQHFWRUYV
&RQQHFWRU 0 SLQ
I &RQQHFWRHP VOFHFRQQHFWRU
f (QFORVXUH3UDWLQJ
I-DFNHW PBWHULDO
YJLIXUH &RQAJIJXUDWLRQ &DEOH OHQJWK ORGHO QI
P "2/ * 01
P "2/ * 01
6WUDLJIKW
P 2/ * 01
P 2/ * 01
P 2/ : 01
P 2/ : 01
5LJKW DQJOH
P "2/ : 01
P "2/ : 01

THUPLQDO DQG DOLJQPHQW EUDFNHWYV
T $FFHVVRUWBQUYSHUVDO EDU FODPS VIVWHPV

$ ODWHEWDQQOHVV VWHHO VKHHWF OBDWPBLQOHVYV VWHHO
YLIXUH 7KUHDG VL]H ORGHO QDPH™ 3DUW
0 %() .+6 1 1 2
0 %() .+6 1 1 2

JRU DGGLWLRQDO DFFHVVRULHV SOHDVH VHH SDJH *

352;,0,7< 6(16256 _ 6.,&.
6XEMHFW WR FKDQJH ZLWKRXW QRWLFH



,0 1IDPXU L QGXFWLYH SUR[LPL
&\OLQGULFDO WKUHD

1DPXU VHQVRUV IRU H[SOR

P

SURGXFW GHVFULSWLRQ

,0 1IDPXU LQGXFWLYH SUR[RRIIMWWA VHKEVRUWALIK TXDOLW\ V
SURYLGH VDIH GHWHFWLRQHGL BESDQ RXWIHYGH 3@ (;* RU * DU

& $W D JODQFH
$1DPXU VHQVRU IRU VDIH IDESOIRFWWIFRFRWGLQJ WR ', 1 (
$$7(; GHYLFH FDWHJRU\ * DQG *

$7\SHV 0 WR 0

<RXU EHQHAWYV

$ ([FHSWLRQDO SURWHFW LIRIX WG ¥WSDRFMYELQJ WR ', 1 (
DUHDV
$+ &DWHJRU\ * DQG * IRU ]JRQHV DQG
SURYLGHY SURWHFWLRQ LQ H[SORVLYH
DUHDV

(€&

$GGLWLRQDO LQIRUPDWLRQ
'"HWDLOHG WHFKQLFDO GDWD &

2UGHULQJ LQIRUPDWLRQ &
'"LPHQVLRQDO GUDZLQJV &
&RQQHFWLRQ GLDJUDP &
,QVWDOODWLRQ QRWH &
5HFRPPHQGHG DFFHVVRULHV &

& 352;,0,7< 6(16256 _ 6,8&.
BXEMHFW WR FKDQJH ZLWKR



,QGXFWLYH SURJ[LP

LW\ VHQVRUV ,0 1DP XU

&\OLQGULFDO WKUHDGHG KRXVLQJ

‘'HWDLOHG WHFKQL

FDO GDWD

JHDWXUHYV

0 [ 0 I 0 I 0 I

+RXVLQJ
6HQVLQJ YDQJIH 6
JOXVK PP PP PP PP
1RQ AXVK 2 PP PP PP
$VVXUHG VHQVLQJ UDQJH 6
)OX VK PP PP PP PP
1RQ AXVK 2 PP PP PP
6ZLWFKLQJ IUHTXHQF\
)OXVK +] +] +] +]
1RQ AXVK 2 +] +] +]
2XWSXW IXQFWLRQ 1&
2XWSXW W\SH 1DPXU

(QFORVXUH UDWLQJ
$FFRUGLQJ WR (1

,3

OHFKDQLFDO HOHFWULFDO

+D]DUGRXV DUHD FDWHJRU\* *

6XSSO\ YROWDJH
&EXUUHQW FRQVXPSWLRQ
+\VWHUHVLV
7THPSHUDWXUH GULIW R
(0&

9 '& 9 '&
P$

6
$FFRUGLQJ WR (1

&XUUHQW FRQVXPSWLRQ VHQRSRU LV DFWLYDWHG
&XUUHQW FRQVXPSWLRQ VHQVRU LV

QRW DFWLYDWHG
&RQQHFWLRQ W\SH

6KRFN YLEUDWLRQ
$PELHQW RSHUDWLQJ WHP
+RXVLQJ PDWHULDO
+RXVLQJ FDS PDWHULDO
7LIKWHQLQJ WRUTXH PDJ[

&DEOH ZLUH&DEPOH ZLUH&DEFPOH ZLUH P 39&
39& 39&

J PV « +] PP
SHUBWXUH f&
OHWDO 1LFNHO SODWHG EUDVYV
30DVWLF 3%7
1P 1P 1P 1P

(& $SSURYDO &HUWLAFDWH37% $7(;

1RPLQDO YROWDJH
5HGXFWLRQ IDFWRU 5

9 '&
7KH YDOXHVY DUH UHIHUHQFH YDOXHYV ZKLFK PD\ YDU\

6WDLQOHVVY VWHHO 9 $

$OXPLQX
&RSSHU
%UDVV

P $O
&X
% U

:KHQ XVHG RXWVLGH WKH KD]JDUGRXV DUHD

JRU FRQQHFWLRQ RQO\ WR D VH

SDUDWHO\ FHUWLAHG LQWULQVLFDOO\ VDIH HOHFWULFDO FLUFXLW

352;,0,7< 6(16256 _ 6.,&.
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,0 1DP XU ,QGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

2UGHULQJ LQIRUPDWLRQ

,0 1DPXU

F+RXVIOQJI]
1 & RQ QH F&ADLRMH ZLUH P 39&

= e o R S ol

)OXVK ,0 % 1 =:

,0 1DPXU

F+RXVIOQJ]
1 & RQ QH FAMLERGH ZLUH P 39&

6HQVLQJ YD|QJH QVWDOODWLRQ 2XWSXW IXQFWLR &RQQHFWLRQ G
1RQ AXVK 0 11 =:
PP )OXVK 1& &G .0 % 1 =:

,0 1DPXU

& F+RXVIOQJI]

1 & RQ Q H F&ADLERAH ZLUH P 39&

6HQVLQJ YD|QJH QVWDOODWLRQ 2XWSXW IXQFWLR &RQQHFWLRQ G

1RQ AXVK ,0 11 =:
PP )O X VK 1& &G ,0 % 1 =:

, 0 1DPXU

F+RXVIOQJ]

1 @RQQHFADLR@MH ZLUH P 39&

6HQVLQJ YDQJH @QVWDOODWLRQ 2XWSXW IXQFWLRQ &RQQHFWLRQ G
PP 1RQ AXVK 1& &G ,0 11 =:
PP YO X VK 1& &G ,0 % 1 =:

'LPHOQVLRQDO GUDZLQJV

0 [[% [ [l 0 [[1
0 AXVK 0 QR

C-HH— - T HH-

&RQQHFWLRQ

JDVWHQLQJ QXWYV [ ZLGWK DFURVYV PHWDO &RQQHFWLRQ

)DVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO

& 352;,0,7< 6(16256 _ 6,8&.
BXEMHFW WR FKDQJH ZLWKR



,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 1DP XU

&\OLQGULFDO WKUHDGHG KRXVLQJ

0 [[% [ [[I 0 [[

1 [ [II
0 AXVK 0 QRQ AXVK

&RQQHFWLRQ

)DVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO
&RQQHFWLRQ
JDVWHQLQJ QXWV [ PP KH[ PHWDO
0 [[% [ [II 0 [[1 [ [II
0 AXVK 0 QRQ AXVK

AP r

&RQQHFWLRQ
)DVWHQLQJ QXWV [ PP KH[ PHWDO

&RQQHFWLRQ
JDVWHQLQJ QXWV [ PP KH[ PHWDO

0 [[% [ [
0 AXVK

&RQQHFWLRQ
)DVWHQLQJ QXWV [ PP KH[ PHWDO

352;,0,7< 6(16256 _ 6,&.
BXEMHFW WR FKDQJH ZLWKRXW QRWLFH



,0 1DP XU ,QGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

&RQQHFWLRQ GLDJUDP
&G

,QVWDOODWLRQ QRWH
JOXVK LQVWDOODWLRQ 1RQ AXVK LQVWDOODWLRAQ

& TR '

AN .' L

2SSRVLWH LQVWDOODWLRQ

+RXVLQJ ,QVWDOODWLRQ W\SH $ % &
.0 [[% [ [II 0 )OXVK PP PP PP PP
.0 [[% [ [II 0 yOXVK PP PP PP PP
0 [[1 [III 0 1RQ AXVK PP PP PP PP PP PP
.0 [[% [ [LI 0 YOXVK PP PP PP PP
0 [ [III 0 1RQ AXVK PP PP PP PP PP PP
.0 [[% [ [II 0 YOXVK PP PP PP PP
0 [0 [ [0 0 1RQ AXVK PP PP PP PP PP PP
& 352;,0,7< 6(16256 _ 6,8&.

6XEMHFW WR FKDQJH ZLWKR



,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 1DPXU

&\OLQGULFDO WKUHDGHG KRXVLQJ

SHFRPPHQGHG DFFHVVRULHYV

ORXQWLQJ EUDFNHWYV

F$FFHVVRUWRXBMLQJ EUDFNHWYV
fODWHEWBBIO ]JLQF FRDWHG

1DP XU
1DP XU
1DP XU
1DP XU

N o O o o
JLIXUH 7KUHDG VL]H &RQAJXUDWLRQ ORGH® QDPH 3D
6WUDLJKW %() :* 0 2| 2| 2
0
5LJKW DQJOH % () :1 0 2 2 2
6WUDLJKW %() :* 0 222 &
0
5LJKW DQJOH %() :1 0 2 2
6WUDLJKW % () :* 0 2 22
0
5LJKW DQJOH % () :1 0 2y 2
6WUDLJKW % () :* 0 2 2 2
0
5LJKW DQJOH %() :1 0 2 2 2

THUPLQDO DQG DOLJQPHQW EUDFNHWYV

F$FFHVVRUWBQWYSHUVDO EDU FODPS V\VWHPV
foDWHHLR® SODWHG VWHHO VKHHW 'LHFDVW JLQF FODPS

1DP XU
1DPXU

o O
YLIXUH 7KUHDG VL]H ODWHULDO ORGHO ©DPH
0 % 0+l 2
=LQF SODWHG VWHHO VKHHW GLHFDVW JLQF
FODPS
0 %() .+6 1 2

352;,0,7< 6(16256 _ 6,&.
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,0 1DP XU ,QGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

,QWULQVLFDOO\ VDIH 1DPXU DPSOLAHU

YLIXUH 6XSSO\ YROWDJH 2XWSXW IXQFWLRQ $SSURYDOV
FKDQQHOV ZLWK., *>([LD@ ,,&
$& '& 9 LQYHUWLEOH 63'7,, ">([LD'@ (1 (;
UHOD\ . * ([ 0$& >LD@ ,,& 7
o 8 FKDQQHOV ZLWK *' >([ LD@ ,,& ,,,% .

LQYHUWLEOH 12 YHOD\([ Q$& ,, 7 ;(1 G

& JRU DGGLWLRQDO DFFHVVRULHVY SOHDVH VHH SDJH *

& 352;,0,7< 6(16256 _ 6,8&.
BXEMHFW WR FKDQJH ZLWKR



,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0 1DPXU

&\OLQGULFDO WKUHDGHG KRXVLQJ

352;,0,7< 6(16256 _ 6,&.
BXEMHFW WR FKDQJH ZLWKRXW QRWLFH



,0$ $SQDORJ ,QGXFWLYH SUR[LPL
&\OLQGULFDO WKUHD

$QDORJ LQGXFWLYH VHQVR
UDQJH IRU FRQWLQXRXV IH

P

SURGXFW GHVFULSWLRQ

,0$ VHQVRUV SURYLGH D FRHIRK-DQQA AROLD YGRIDPWDD HHD QG P DL
RXWSXW SURSRUWLRQDO WRVWKHGWB UMRW KGHYU DELOLYV
WDQFH 7KH\ FDQ EH FRQQUNBWKE UVNRZD\3V&RP WKH WDU.
& DQDORJ FDUG ,0$ LQGXFWIRWH VIHLH/ RY U LRIDEEW H L Q

DQ LQGXVWU\ OHDGLQJ W PPSP\W VH&WILFDOU DIQ HHY

DQG KLJK UHSHDWDELOLWH}\S| FDO ,0$ DSSOLFDWLRQV L:
&RPELQHG ZLWK LQGXVWULBIURNWQ QUHLFLWDUJHWYV VXF
DELOLW\ WKH\ DOORZ IRU B LKR®Q HDRDOHHMH IRAIXUHPHQW I
DSSOLFDWLRQV LQ \RXU LOBWWMUYQ TIGH QMILASPOMHWLRQ L
VHQVLQJ UDQJH ,0$ VHQVRUWWWIRWHK WHRXER® PRQLWRU

$W D JODQFH

$$QDORJ RXWSXW VLIQDOI S5 BORSKEHWURQWODQG YROV
WR GLVWDQFH RQH VHQVRU
$+ 7ULSOH VHQVLQJ GLVWD®FHIJK UHSHDWDELOLW\

$+1R EOLQG ]RQH

<RXU EHQHAWYV

$+LJK SRVLWLRQLQJ DFFXU®FVUHQW DQG YROWDJH RX\

$+LJK UHSHDWDELOLW\ SURMGHWLQHFTUMHOMHAGOHVV LQ
PDFKLQH WKURXJKSXW ORDVQ@WBQIDIFE VWRFN UHG)
WHDU DQG GHFUHDVHG ¢RBEZQMPIPG!I WHPSHUDWXUH GU|

$1R EOLQG JRQH 2 LQFUHD VRISHRDRKLRQHD O FRQVLVWHQF
WKURXJKSXW DQG HIAFLHQF\

€@

$GGLWLRQDO LQIRUPDWLRQ

'"HWDLOHG WHFKQLFDO GDWD &

2UGHULQJ LQIRUPDWLRQ &

'LPHQVLRQDO GUDZLQJV &

&RQQHFWLRQ GLDJUDP &

5HVSRQVH FXUYH &

7THPSHUDWXUH GHUDWLQJ & .
,QVWDOODWLRQ QRWH )RUZIZD§UPH\\I{(ISFRNUIEDR\AIIDLF|:QQ o HQWHU WKH OLQN RU VFDQ \E 'EBH DQG JHW

GDWD &$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF )SSOLFDWLR

SHFRPPHQGHG DFFHVVRULF

[m]:
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0$ $QDORJ

&\OLQGULFDO WKUHDGHG KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD
JHDWXUHYV

0 [ 0 [ 0 [ 0 [

+RXVLQJ
'"HWHFWLRQ UDQJH
4XDVL AXVK PP PP PP PP
1RQ AXVK PP PP
,QVWDOODWLRQ W\SH 4XDVL AXVK 4XDVL AXVK QRQ AXVK
2XWSXW IXQFWLRQ $QDORJ
2XWSXW YROWDJH 4 9 9
2XWSXW FXUUHQW 4 2 P$ P$
(QFORVXUH UDWLQJ ,3
%DQGZLGWK
4XDVL AXVK +] +] +] +]
1RQ AXVK 2 +] +] &
$V SHU (1
2 G% LIV PP
2 G% LIV PP
2 G% LIV PP
2 G% LIV PP
2 G% LIV PP

OHFKDQLFDO HOHFWULFDO

6XSSO\ YROWDJH 9 '& 9 '&
5HSHDWDEQRWWRRQVWDQW

4XDVL AXVK PP
1RQ AXVK 2 PP PP
5HSHDWDEERQWW DRQ W
4XDVL AXVK * PP “ PP “ PP
1RQ AXVK 2 “ PP “ PP
5HVROXWLRQ
4XDVL AXVK " —P " —P " —P
1RQ AXVK 2 > —P ” —P
5LSSOH ”
7LPH GHOD\ EHIRUH DYDLODELP\XL W\
&XUUHQW FRQVXPSWLRQ QR ORDG ’ P$
/IRDG UHVLVWDQFH PDJ 2 e e
&RQQHFWLRQ W\SH &RQQHFWRU 0

6KRUW FLUFXLW SURWHFWLRQ

5HYHUVH SRODULW\ SURWHFWLRQ

$PELHQW RSHUDWLQJ WHPSHUBWXUH f& 2 2 fé& f&
+RXVLQJ PDWHULDO OHWDO 1LFNHO SODWHG EUDVV

+RXVLQJ FDS PDWHULDO BODVWLF 3%73
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,0$ $QDORJ ,QGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

T os T os s T 05

5HGXFWLRQ IDFWRU 5 7KH YDOXHV DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\
6WDLQOHVV VWHHO 9 $
4XDVL AXVK
1RQ AXVK 2
$OXPLQXP $0O
4XDVL AXVK
1RQ AXVK 2
&RSSHU &X
4XDVL AXVK
1RQ AXVK 2
%UDVV %U
4XDVL AXVK
1RQ AXVK 2
$V SHU ,(&

& 8E '& « 9
7% f& fé&

21,9

:LWKRXW ORDG
8E 9

8E 9

4% ORDGHG 4% XQORDGHG
4$ ORDGHG 4% ORDGHG VHH WHPSHUDWXUH UHGXFWLRQ

2UGHULQJ LQIRUPDWLRQ

,08$
T +RXVIOQJ
T 5HSHDW DFFXRIDF$V SHU , (& 8E &% « [ f&
F&RQQHRVRIGRIHFWRU 0 SLQ
"HWHFWLRIQ UDQJH ,QVWDOODWLIRRH GHGBH|S HERREHEOWWRORGHO QD|PH
FRQVWIQWYDLOD:UMNMDJUD“
4XDVL AXVK C ” %( =& .
,0%
T +RXVIOQJ]
I 5HSHDW DFFXRIDF$V SHU , (& 8E &% « [ f&
I &RQQHRVRIRIHFWRU 0 SLQ
"HWHFWLRIQ UDQJH ,QVWDOODWTLIRRH GHGH|S HERREHEWWROQRGHO QD|PH
FRQVWIQWYDLOD:UMNMDJUD“
4XDVL AXVK C Z %( =& .
,0%
F+RXVIOQJI]
T 5HSHDW DFFXRMF$V SHU ,(& 8E &% « % f&
I &RQOQHRVRIQGRIHFWRU 0 SLQ
'"HWHFWLRIQ UDQJH ,QVWDOODQWILRRH G H5®I[%\HDSRBEHORE WL RQR GHO QD|P H
FRQVWDOWDYDLOD:UMEMDJUD"
4XDVL AXVK “ " %( =&
PP PP 1RQ AXVK “ PP " PV &G ,0$ 1( =& .
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0$ $QDORJ

&\OLQGULFDO WKUHDGHG KRXVLQJ

,0%

T +RXVIOQJ][

t7LPH GHOD\ EHIRUH DFDLODELOLW\
f &RQQHFVRIGRIHFWRU 0 SLQ

UDF\ FRQVWDW GLDJUDFP
4XDVL AXVK i %( =& .
PP PP 1RQ AXVK PP “ PP &G ,0$ 1( =&
$V SHU (&

8E ‘& «
7% f& fé&

'LPHQVLRQDO GUDZLQJV

08 [[%I[[[& . 08 [[%I[[[& .
0 TXDVL AXVK 0 TXDVL AXVK
- § &
— s —— /
| | 1| B . ANA
N f BEE T SIS I A A A
| \_ YEVA
L e "
&RQQHFWLRQ
JDVWHQLQJ QXWV [ PP KH[ PHWDO &RQQHFWLRQ
JDVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO
08 [[%I[[& . 08 [[L[[[& .
0 TXDVL AXVK 0 QRQ AXVK
|
N /\
/ \
|- _____{_ — i = 3
N JHL ]
T
&RQQHFWLRQ
J)DVWHQLQJ QXWYV [ PP KH[ PHWDO &RQQHFWLRQ
JDVWHQLQJ QXWV [ PP KH[ PHWDO
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,0$ $QDORJ

,08  [[%[[[& .
0 TXDVL AXVK

&RQQHFWLRQ
J)DVWHQLQJ QXWV [ PP KH[ PHWDO

&ROQOQHFWLRQ GLDJUDP

,QGXFWLYH SUR[LPL
&\OLQGULFDO WKUHD

08 [[1[[[& .
0 QRQ AXVK

&RQQHFWLRQ
)DVWHQLQJ QXWV [ PP KH[ PHWDO

&G &G
_____ ! ——
T 1
= =
R -
| |
I .
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0$ $QDORJ

&\OLQGULFDO WKUHDGHG KRXVLQJ

SHVSRQVH FXUYH
,08 ,08%

/
/ /] / /

/
/ - &
$OXPLQLXP $/ $OXPLQLXP $/
6W ) ( 6w ) (
08 [[%[[[[[I .08 [[LLLLLII
0 TXDVL AXVK 0 QRQ AXVK
I I |y_ T T 1 |//’
B4 74l
4
BY/4 7
/4 7y
/ /
7 /
r 4D 4
-/ - -

6w )(
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,0$ $QDORJ ,QGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

08 [[%[LLIII 08 [[LLI[LLI
0 TXDVL AXVK 0 QRQ AXVK
N |)/_ 1 1T 1T 1 7~
Bl/4 7
l/ ll/
y 4 7
7
17/ 7
» // /
/ -__-i I ”'! //—__
/ | — f | == -
& AL g
BW ) ( 6w )(

HPSHUDWXUH GHUDWLQJ

,08 ,08
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,0$ $QDORJ

&\OLQGULFDO WKUHDGHG KRXVLQJ

,QVWDOODWLRQ QRWH

$ % & ' ( ) &

08 [[%[[LLLI PP PP PP PP PP PP
08 [[%I[[LLLI PP PP PP PP PP PP
08 [[%I[[LLLI PP PP PP PP PP PP
,0$  [[L[LLLLI PP PP PP PP PP PP
08 [[%[LLLLI PP PP PP PP PP PP

$OXPLQXP PP
6WHHO PP

08 [[LL[[III PP PP PP PP %UDVYV PP PP
6WDLQOHVYV VWHHO
PP

SHFRPPHQGHG DFFHVVRULHYV

ORXQWLQJ EUDFNHWYV

f$FFHVVRURW GBWLQJ EUDFNHWYV
fODWHEWHBO [JLQF FRDWHG

YLIXUH 7KUHDG VL]H &RQAJXUDWLRQ ORéHgo%D(gPH 3D
0 5LJKW DQJOH %() :10 2 2 2
0 5LJKW DQJOH %() :10 2 2
0 5LJKW DQJOH %() :10 2 2
0 5LJKW DQJOH %() :10 2 2 2
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,0$ $SQDORJ ,QGXFWLYH SUR[LPL

&\OLQGULFDO WKUHD

&RUGVHWY DQG FRQQHFWRUYV
&RQQHFWRU 0 SLQ
1 &RQOHFWRHPWOHHFRQQHFWRU

JLIXUH (QFORVXUH UDWLQJ &RQAJIJXUDWLRQ -DENHW PDWHULDO &DEOH
P ‘21 * 0
) 8 6WUDLJKW 39&
P 2/ * 0
P 2/ * 0&
.3 6WUDLJIKW 385 KDORJHQ IUHH
P 2/ * 0&
P 21/ . 0
.3 5LJKW DQJOH 39&
P 21/ 0
P 2/ . 0&
)3 5LJKW DQJOH 385 KDORJHQ IUHH
P 2/ . 0&

& THUPLQDO DQG DOLJQPHQW EUDFNHWYV

& H B
o O o
JLIXUH '"HVFULSWLRQ 7KUHDG VL]H ODWHULDO - ORGHO QDF
0 %() .+ 0 2 2
7HUPLQDO EUDFNHWV %() .+ 0 ) )
ZLWKRXW A[HG VWRS
0 %() .+ 0 2 2
30DVWLF 3% JODVYV
AEHU UHLQIRUFHG
0 %() .+) 0 2 2
7HUPLQDO EUDFNHWYV 0 A )
ZLWK A[HG VWRS ¥ %() .+) 0
0 % () .+) 0 2 2
0 =LQF SODWHG VANHH® 1 ? 2
BQLJ\*:/L\JNVHDPOVEDU EODIP.S VKHHW 'LHFDVW JLQF
0 FODPS %() .+6 1 Por
$OLJQPHQW EUDFNHWYV 0 30DVWLF %() :1 0 67

JRU DGGLWLRQDO DFFHVVRULHV SOHDVH VHH SDJH *
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&\OLQGULFDO WKUHDGHG KRXVLQJ
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,+ OLQLDWXUH

,QGXFWLYH SURJ[LPL
&\OLQGULFDO VPRR

6SDFH VDYLQJ PLQLDWXUH

VHQVRUV

P

C€-®-

$GGLWLRQDO L({
"HWDLOHG WHFKQLFDO G

2UGHULQJ LQIRUPDWLRQ
'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP
,QVWDOODWLRQ QRWH
5HFRPPHQGHG DFFHVVR

ULH
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SURGXFW GHVFULSWLRQ

7KH ,+ OLQLDWXUH LQGXFWVYHPEMVRBOXWDNKH\ DUH HC
LQVWDOODWLRQ VSDFH G>oHUXRJIW& H\W DR.IQEDLHDWYXWW H H O
GHVLJQ 7KH\ DUH LGHDO HRWKHIKD\ GRIQDPIPFGLDPHWH L
DSSOLFDWLRQV LQ URERWLFV KDQGOLQJ DQG

$W D JODQFH

$T6PDOO KRXVLQJ DQG OLJKIXZHLG KB UDWHG VWDLQC

F+RXVLQJ GLDPHWHUV RI BPRXVLOP

F, QWHJUDWHG /(' LQGLFDWR@H[LEOH FRQQHFWLYLW\ YL
FDEOH RU FRQQHFWRU

<RXU EHQHAWYV

$+6SDFH VDYLQJ LQVWDOO DWLKQSIRY WEDR®LQJ DFFXUDF
FULWLFDO DSSOLFDWLRQWISIKRYHEHVWDREHWR VKRFI
GHJUHH RI GHVLJQ IUHHGRREUDWLRQV LQFUHDVHV VH
$+ 5SHOLDEOH GHWHFWLRQ RIUKHLGXFWUYHRMBLQWHQDQFH DQ:
SURFHVVHV LQFUHDVHV PPRKQM) FRVWYV
WKURXJKSXW
$+LJK YLVLELOLW\ LQGLFDWRU /(' HQVXUHYV
VLPSOH PRQLWRULQJ Rl WKH RSHUDWLRQDO
VWD WH

DIRUPDWLRQ
DWD &

&

&

&

ZZZ P\VLFN FRP HQ ,+BOLQLDWXUH E.
JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \
GDWD &$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF

‘=k5H DQG JHW
)SSOLFDWLR
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,+* OLQLDWX

&\OLQGULFDO VPRRWK KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD
JHDWXUHYV

"LDPHWHU PP PP
6HQVLQJ YDQJIH 6 PP PP
$VVXUHG VHQV.LQJ UDQJH 6 PP PP
,QVWDOODWLRQ W\SH )OX VK

6ZLWFKLQJ IUHTXHQF\ +]

2XWSXW W\SH 131 313

2XWSXW IXQFWLRQ 12 1& 12
(OHFWULFDO ZLULQJ '& ZLUH

(QFORVXUH UDWLQJ .3

$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO &
6XSSO\ YROWDJH 9 '& 9 '&

5LSSOH "

9ROWDJH GURS "9 "9

&XUUHQW FRQVXPSWLRQ " P$

7LPH GHOD\ EHIRUH DYDLODELB\YLW\
+\WVWHUHVLV

5HSHDWDELOLW\

7THPSHUDWXUH GULIW RI 6

(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW , ” P$ ” P$
&RQQHFWLRQ W\SH &DEOH P 385 &RQQHFWRU 0
&DEOH ZLWK FRQQHFWRU D @® B@KUOHGIBXWK 39&
P 385 &DEOH ZLWK FRQQHFWRU P 39&

6KRUW FLUFXLW SURWHFWLRQ
5HYHUVH SRODULW\ SURWHFWLRQ
3RZHU XS SXOVH SURWHFW&LRQ

6KRFN YLEUDWLRQ J PV « +] PP

$PELHQW RSHUDWLQJ WHPSHUBWXUH f&

+RXVLQJ PDWHULDO 6WDLQOHVYV VWHHO

+RXVLQJ FDS PDWHULDO 30DVWLF 3RO\HVWHU 30ODVWLF 3%
5HGXFWLRQ IDFWRU 5 7KH YDOXHVY DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\

6WDLQOHVV VWHHO 9 $
$OXPLQXP VROLG
&RSSHU &X

%UDVV
21,9
‘LWK ,D P$
‘LWK ,D P$
:LWKRXW ORDG
8E 9'& 7D f& " f&
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,+ OLQLDWXUH ,QGXFWLYH SUR[LPL

&\OLQGULFDO VPRR

2UGHULQJ LQIRUPDWLRQ

+

f'LDPHWIRP
f,QVWDOODMLRQ

GLDJUDP

&DEOH ZLUH + % 36 98

)

12 &DEOH ZLWK FRQQHFWRU
313 0 SLQ ZLWK NQBUOHG ,+ % 36 95
PP QXWV
1& &DEOH ZLUH &G v % 32 98
131 12 &DEOH ZLUH &G + % 16 98

+

I'LDPHWIR®E
1,QVWDOOOMLRQ

& 6HQVLQJ L[DQIKWES X W SXW IXQFWLQQHRWHDQQDPH &RQ B
GLDJUDP

&RQQHFWRU 0 SLQ + % 36 97
215 19 &DEOH ZLUH &G + % 36 9:
pp &DEOH ZLWK FRQQHFWRU o .o of
0 SLQ
&RQQHFWRU 0 SL &G + % 16 97
131 12 ek c ’
&DEOH ZLUH &G L+ % 16 9:
'LPHQVLRQDO GUDZLQJV
F o+ [%[I [7
AXVK FDEOH AXVK FRQQHFWRU

== —— —

| e

&RQQHFWLRQ
/(' LQGLFDWRU

&RQQHFWLRQ
/(' LQGLFDWRU

o+ [IIL [+ [%I[IL [5
AXVK FDEOH FDEOH ZLWK FRQQHFWRU

e ———1-

I

&RQQHFWLRQ
/(' LQGLFDWRU

& 352;,0,7< 6(16256 _ 6,8&.
BXEMHFW WR FKDQJH ZLWKR



,QGXFWLYH SUR[LPLW\ VHQVRUYV ,+* OLQLDWX

&\OLQGULFDO VPRRWK KRXVLQJ

&RQQHFWLRQ GLDJUDP

&G &G &G
..... . —— S
————— —~—= ——

,QVWDOODWLRQ QRWH

% & ' )
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,+ OLQLDWXUH ,QGXFWLYH SUR[LPL

&\OLQGULFDO VPRR

SHFRPPHQGHG DFFHVVRULHYV

&RUGVHWY DQG FRQQHFWRUV
&RQQHFWRU 0 SLQ

F&RQQHFWRLP VOSHFRQQHFWRU
f (QFORVXUH3UDWLQJ

JLIXUH &RQAJXUDWLRQ -DFNHW PDWHULDO
p
6WUDLJKW 39& =
P
5LJKW DQJOH 39& S
6WUDLJKW 3%7 2
5LJKW DQJOH 3%7 2

JRU DGGLWLRQDO DFFHVVRULHYV SOHDVH VHH SDJH *
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‘21
‘21
2/
2/

&DEOH OHQJWK
0

0
0
0
'26 *

‘26

6XEMHFW WR FKDQJH ZLWKR



,QGXFWLYH SUR[LPLW\ VHQVRUYV ,+ OLQLDWXU

&\OLQGULFDO VPRRWK KRXVLQJ
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,+ 6WDQGDUG

,QGXFWLYH SURJ[LPL
&\OLQGULFDO VPRR

6PRRWK F\OLQGULFDO KRX
WLPH VDYLQJ LQVWDOODWL

P

CE€-Q@-

SURGXFW GHVFULSWLRQ

7KH ,+ 6WDQGDUG IDPLO\ RDQEGXFPMWXLYHQSURFYDQFHPHQ
LPLW\ VHQVRUV PHHWV W KH RV \L. PSRIWVW R WV H UHTXL
UHTXLUHPHQWYV IRU LQGXFRUWID WVNQOARGVLHG DQG WH V!
LQFOXGLQJ SUHFLVLRQ OXVN G\RZHWHLFPHVRA YV DUH WK
D ORQJ VHUYLFH OLIH :LWKRKMXHWHFA@SHM WR AQGLQJ D
LQWHJUDWHG $6,& WHFKQRO®RI\DBS G LW R W ICROQV HV W

$W D JODQFH

$+2SHUDWLQJ GLVWDQFH X$S3WRVWEP DQG VWDLQOHVV V

$+LJK VZLWFKLQJ IUHTXHQBYBVYOXSEWR LQ VKRUW DQG
N +] KRXVLQJ OHQJWKYV

$'& DQG $& '& YHUVLRQV DYDLODEOH

<RXU EHQHAWYV

$+5HOLDEOH GHWHFWLRQ RI+KIEKKUWYHN® BQRH WR VKRFI
FHVVHV LQFUHDVHV PDFKMR @K URKUKHDIMWAV VHUYLFH
$+LJK YLVLELOLW\ LQGLFDWRG XFHYQRXIUBWHQDQFH DQ:
VLPSOH PRQLWRULQJ Rl WKHIQRS ARDWY RQDO
VWD WH

$GGLWLRQDO LOIRUPDWLRQ
'"HWDLOHG WHFKQLFDO GDWD &

2UGHULQJ LQIRUPDWLRQ
'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP
,QVWDOODWLRQ QRWH
5HFRPPHQGHG DFFHVVRULF

352;,0,7< 6(16256 _ 6,8&.

&
&
& .
ZZZ P\VLFN FRP HQ ,+B6WDQGDUG E E
JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ " H DQG JHW
GDWD &$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VR SSOLFDWLR
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,* 6WDQGDU

&\OLQGULFDO VPRRWK KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD
JHDWXUHYV

"LDPHWHU PP PP PP
6HQVLQJ YDQJIH 6
6KRUW ERG\ KRXVLQJ AXVK PP PP 2
6WDQGDUG QRQ AXVK PP PP PP
$VVXUHG VHQVWLQJ UDQJH 6
6KRUW ERG\ KRXVLQJ AXVK PP PP 2
6WDQGDUG QRQ AXVK PP PP PP
,QVWDOODWLRQ LQ PHWDO)OXVK 1RQ AXVK 1RQ AXVK
2XWSXW W\SH 131 313 2
2XWSXW IXQFWLRQ 12 1& 1& 12
(OHFWULFDO ZLULQJ ‘& ZLUH $& '& ZLUH

(QFORVXUH UDWLQJ .3 &

$& '& $FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

6XSSO\ YROWDJH 9 & 9 '& 9 $& '& 9 $& '&
9ROWDJIH GURS "9 9 "9 s$&

"9 &
3RZHU FRQVXPSWLRQ " P$ 2
7HPSHUDWXUH GULIW  RI 6
(0& $FFRUGLQJ WR (1 $FFRUGLQJ WR (1 $V SHU (1
2XWSXW EXUUHQW , " P$ " P$ $& fe&

" P$ $& fe&

" P$ ‘&
5HVLGXDO FXUUHQW 2 " P$ $& 9

" P$ $& 9

" P$ '& 9
,QWHUPLWWHQW FXUUHQW 2 $
&RQQHFWLRQ W\SH &RQQHFWRU 0  SIDEOH P 39&

&DEOH P 39&

6KRUW FLUFXLW SURWHFWLRQ 2
5HYHUVH SRODULW\ SURWHFWLRQ 2
6KRFN YLEUDWLRQ J PV « +] PP
$PELHQW RSHUDWLQJ WHPSHUBWXUH f& : f& f&
+RXVLQJ PDWHULDO 6WDLQOHVV VWHHO 9 $ 30DVWLF 3%7

+RXVLQJ FDS PDWHULDO BODVWLF 3%7
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,+ 6WDQGDUG ,QGXFWLYH SUR[LPL
&\OLQGULFDO VPRR

5HGXFWLRQ IDFWRU 5 7KH YDOXHV DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\
6WDLQOHVV VWHHO 9 $
6KRUW ERG\ KRXVLQJ AXVK 2
6WDQGDUG AXVK 2
1RQ AXVK
$OXPLQXP $0O
6KRUW ERG\ KRXVLQJ AXVK 2
6WDQGDUG AXVK 2
1RQ AXVK
&RSSHU &X
6KRUW ERG\ KRXVLQJ AXVK 2
6WDQGDUG AXVK 2
1RQ AXVK
%UDVV %U
é& 6KRUW ERG\ KRXVLQJ AXVK 2
6WDQGDUG AXVK 2
1RQ AXVK

:LWK ,D P$
LWKRXW ORDG
PV +]
OLQLDWXUH IXVH DV SHU ,(& 6 KHHW " $ TXLFN EORZ

2UGHULQJ LQIRUPDWLRQ

, + 6HQVLQ%UDQPH6
f,QVWDOAOOMLRQ

f5HSHDWDELOLW\

t5HVLGXDO ULSSOH

t7LPH GHOD\ EHIRUH DRYWLODELOLW\
T +\WWHUHVLV

f9ROWDJH GURS

2XWSXW W\SH 2 %W B X 6ZLWFK&RQQHFWLRQ 8 FHVOL R Q[P H
IXQFWLRQ IUHTXHOF\ GLDJUDP

6KRUW ERG\ &RQQHFWRU 0 SLQ 97.
12 +
KRXVLQJ &DEOH ZLUH P 39& &G )+ % 16 9:.
12 6KRUW ERG\ o &RQQHFWRU 0 SLQ &G L+ % 36 97
313 KRXVLQJ &DEOH ZLUH P 39& &G o+ % 36 9:.
18 6KRUW ERG\ o &RQQHFWRU 0 SLQ &G L+ % 32 97.
KRXVLQJ &DEOH  ZLUH P 39& &G ot % 32 9:.

& 352;,0,7< 6(16256 _ 6,8&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,* 6WDQGDU

&\OLQGULFDO VPRRWK KRXVLQJ

,+ 6HQVLQJQUIBQJH 6
1,QVWDOOOMLRQ

I 5HSHDWDELOLW\

f5HVLGXDO ULSSOH

f3RZHU XS SXOVH VXSSUHVVLRQ
f7LPH GHOD\ EHIRUH DRFWLODELOLW\
f+\WWHUHVLV

f9ROWDJIH GURS

2XWSXW W\SH 2XW B X 6ZLWFK&RQQHFWLRQ 8 FHVOL R Q[P H
IXQFWILRQ IUHTXHF\ GLDJUP

&RQQHFWRU 0 SLQ %16 97
6WDQGDUG
&DEOH ZLUH P 39& &G ¥ %16 9:
131 i1
6KRUW ERG\ &RQQHFWRU 0 SLQ &G 4 %16 97.
KRXVLQJ &DEOH ZLUH P 39& &G L+ %16 9:.
&RQQHFWRU 0 SLQ &G L %36 97
6WDQGDUG +
s &DEOH ZLUH P 39& &G B %36 9:
6KRUW ERG\ .  &RQQHFWRU O  SLQ &G o+ %36 97. éi
313 KRXVLQJ &DEOH ZLUH P 39& &G | %36 9:.
6WDQGDUG +] &RQQHFWRU 0 SLQ &G o+ %32 97
18&
BISROUT SEREL ¢ &RQQHFWRU 0 SLQ &G B %32 97.

KRXVLQJ

, + 6HQVLQ%UBQJH6
1,Q0VWDODDQVAR QK
f5HSHDWDELOLW)\

f5HVLGXDO ULSSOH

f3RZHU XS SXOVH VXSSUHVVLRQ
f7LPH GHOD\ EHIRUH DRFWLODELOLW\
f +\WWHUHVLV

f9ROWDJIH GURS

2XWSX WA\SH 2XWBXWLIXIQF 6ZLWFKERQQHFWLRQ &RQQFRIGW(D PH
WLRQ IUHTXH[QF\ GLDJUDP

6WDQGDUG +] &DEOH ZLUH P 39& L+ 116 9:

131 12 6KRUW ERG\ | &RQQHEFWRU 0 SLQ &G + 116 97.
KRXVLQJ &DEOH ZLUH P 39& &G + 116 9:.

&RQQHFWRU 0 SLQ &G o+ 136 97
6WDQGDUG +
1 &DEOH ZLUH P 39& &G o+ 136 9:

313 6KRUW ERG\ o] &RQQHFWRU 0 SLQ &G L+ 136 97.
KRXVLQJ &DEOH ZLUH P 39& &G ,+ 136 9:.
6KRUW ERG\

1& KRXVLQJ +] &RQQHFWRU 0 SLQ &G | 132 97

.+ 6HQVLQJ,UDRPIH 6

I,QVWDO®mPQVAR QK
f+\WWHUHVLV

2XWSXW IKQFWLRQ +RXVLQJ &EZQ QHFKW QR Q & R Q QRIGMQ RXD|P H
IUHTXHQF\ GLDJUDP

6WDQGDUG &DEOH ZLUH P 39& ,+ 182 .8
12 6WDQGDUG +] +] &DEOH ZLUH P 39& &G , + 186 .8

352;,0,7< 6(16256 _ 6,&.
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,+ 6WDQGDUG ,QGXFWLYH SUR[LPL

&\OLQGULFDO VPRR

.+ 6HQVLQJ,UDRPIH 6

1,Q0VWDODDQVAR QK
F +\WWHUHVLV

2XWSXW IXQFWLRQ +RXVLQJ &67Q QHFKW QR Q & R Q QRIGMQ RXD|P H
IUHTXHQF\ GLDJUDP

6WDQGDUG &DEOH ZLUH P 39& , + 182 .
12 6WDQGDUG +] +] &DEOH ZLUH P 39& &G , + 186 .

'LPHQVLRQDO GUDZLQJV

% [[[7. % [ [
AXVK 60Q PP FRQQHFWRU VKRUW BRGK KRXVLQJPP FDEOH VKRUW ERG\ KRX\
_ 1 g
e 4
| e ——1

] N

&RQQHFWLRQ
/(" LQGLFDWRU
&RQQHFWLRQ
/(' LQGLFDWRU

L+ %[ [7 ,+ %[ [:
AXVK 6Q PP FRQQHFWRU VWDQGDUXVK 6Q PP FDEOH VWDQGDUG

HeE—— - o b

&RQQHFWLRQ

/(' LQGLFDWRU &RQQHFWLRQ

/(' LQGLFDWRU

+ %[ [7. F %[ [:.
AXVK 6Q PP FRQQHFWRU VKRUW ERGIWKR QL QJPP FDEOH VKRUW ERG\ KRXVL

&RQQHFWLRQ &RQQHFWLRQ
/(" LQGLFDWRU /(" LQGLFDWRU

& 352;,0,7< 6(16256 6,&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,* 6WDQGDU

&\OLQGULFDO VPRRWK KRXVLQJ

4 L[ 47
QRQ AXVK 60Q PP FDEOH VWDQGDUGRQ AXVK 60Q PP FRQQHFWRU VKRUW ER

&RQQHFWLRQ
/(' LQGLFDWRU
&RQQHFWLRQ
/(' LQGLFDWRU

N [ [:- + 1[[ [7
QRQ AXVK 6Q PP FDEOH VKRUW ERGR®RXWVIKQBQ PP FRQQHFWRU VWDQGDUC

ﬁj o | —— g &
L L

&RQQHFWLRQ

/(" LQGLFDWRU
&RQQHFWLRQ

/(' LQGLFDWRU

,+ 1[[ [8 ,+ 1[[ [8
QRQ AXVK 60Q PP FDEOH VWDQGDUXRQ AXVK 60Q PP FDEOH VWDQGDUG

T ]

&RQQHFWLRQ
. &RQQHFWLRQ
/(' LQGLFDWRU /(" LQGLFDWRU

®
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,+ 6WDQGDUG ,QGXFWLYH SUR[LPL

&\OLQGULFDO VPRR

&RQQHFWLRQ GLDJUDP

&G &G &G &G

..... . —— —— ——
i i i i
[ | i [

&G

''''' 1

T

,QVWDOODWLRQ QRWH

g 8

,QVWDOODWLRQ W\SH 6HQVLQJ UDQJH 6Q $ % &
% [ [ YO X VK PP PP PP PP PP PP PP
,+ %[ [[[ YO XVK PP PP PP PP PP PP PP
)i 100 [LI 1RQ AXVK PP PP PP PP PP PP PP
,+ 1RQ AXVK PP PP PP PP PP PP PP
,+ 1RQ AXVK PP PP PP PP PP PP PP
& 352;,0,7< 6(16256 _ 6,8&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV ,+* 6WDQGDU

&\OLQGULFDO VPRRWK KRXVLQJ

SHFRPPHQGHG DFFHVVRULHYV

&RUGVHWY DQG FRQQHFWRUV
&RQQHFWRU 0 SLQ

1 &RQQHFWRLP VOSHFRQQHFWRU
f (QFORVXUH3UDWLQJ

JLIXUH &RQAJXUDWLRQ -DFNHW PDWHULDO &DEOH OHQJWK
P ‘21 * 0
6WUDLJKW 39&
P ‘21 * 0
P ‘21 .0
5LJKW DQJOH 39&
P ‘2] 0
6WUDLJKW 3%7 2 '26 *
5LJKW DQJOH 3%7 4 '26 : &
THUPLQDO DQG DOLJQPHQW EUDFNHWYV
JLIXUH 'HVFULSWLRQ ODWHULDO ORGHO QDPH

&ODPS EUDFNHW 3ODVWLEF % () 6 +

JRU DGGLWLRQDO DFFHVVRULHV SOHDVH VHH SDJH *

352;,0,7< 6(16256 _ 6,&.
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,4 OLQLDWXUH

,QGXFWLYH SURJ[LPL
SHFWDQJXODU K

SHFWDQJXODU VPDOO DQG

P

32

$GGLWLRQDO L({(

'"HWDLOHG WHFKQLFDO G
2UGHULQJ LQIRUPDWLRQ

'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP
,QVWDOODWLRQ QRWH
5HFRPPHQGHG DFFHVVR

ULH

352;,0,7< 6(16256 _ 6,8&.

SURGXFW GHVFULSWLRQ

7KH ,4 OLQLDWXUH LV D UHPWDQUX QW LQIBWHG LQWR D!
WLYH SUR[LPLW\ VHQVRU MSOLFH GV \WVWLQLFIDMKH® DGGL
E\ LWV KLJK SHUIRUP D QFHVXKHHHOLNQB QRS IHRIVOIOLJK VHQV
VSDFH UHTXLUHPHQWYV 7KRVHGHIPQQREWYJ DSSOLFDWLRC
FRPSDFW GLPHQVLRQV HQDEOH WKHP WR EH

$W D JODQFH

f/RQJ VHQVLQJ GLVWDQFH 1IDUURZ GHVLJQ [ RU [
$5XJJHG PHWDO DQG SODYWRPXIRPWLYSWFH VDYLQJ GH

<RXU EHQHAWYV

$ 7URXEOH IUHH LQVWDOODMIRQVHD VISQFBLVWDQFH Uk
FULWLFDO DSSOLFDWLRQWHFKDQLFDO GDPDJH
$+ 5SHOLDEOH GHWHFWLRQ RIODMMW EQRBHFWVHRVW UHG X F!
$ 4XLFN LQVWDOODWLRQ ZLMXRXD DG AB®VRU OLIH
DGMXVWPHQWYV $++LJK UHVLVWDQFH WR VKRFI
YLEUDWLRQV

DIRUPDWLRQ
DWD &

&

&

&

ZZZ P\VLFN FRP HQ ,4BOLQLDWXUH
JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \

5H DQG JHW
GDWD &$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF

)SSOLFDWLR
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,QGXFWLYH SUR[LPLW\ VHQVRUYV 4 OLQLDWXU

SHFWDQJXODU KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD
JHDWXUHYV

‘LPHQVLRQV : [ + [ PP[ PP[ PP PP[ PP[ PP
6HQVLQJ YDQJIH 6

YO X VK PP PP
1RQ AXVK 2 PP
$VVXUHG VHQVLQJ UDQJH 6
)OXVK PP PP
1RQ AXVK 2 PP
,QVWDOODWLRQ W\SH )OXVK JOXVK 1RQ AXVK
6ZLWFKLQJ IUHTXHQF\ +]
2XWSXW W\SH 131 313
2XWSXW IXQFWLRQ 12 1&
(OHFWULFDO ZLULQJ '& ZLUH &
(QFORVXUH UDWLQJ .3

$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

6XSSO\ YROWDJH 9 '& 9 '&

5LSSOH " "
9ROWDJH GURS T9

&XUUHQW FRQVXPSWLRQ " P$

7LPH GHOD\ EHIRUH DYDLODELBP\YLW\ " PV

+\VWHUHVLYV
5HSHDWDELOLW\ i "
7THPSHUDWXUH GULIW R1 6

(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW , ” P$
&RQQHFWLRQ W\SH &DEOH P 385 &RQQHFWRU 0

&DEOH P 39&
6KRUW FLUFXLW SURWHFWLRQ
5HYHUVH SRODULW\ SURWHFWLRQ
3RZHU XS SXOVH SURWHFWLRQ

6KRFN YLEUDWLRQ J PV « +] PP

$PELHQW RSHUDWLQJ WHPSHUBWXUH f& 2 fé& f&

+RXVLQJ PDWHULDO OHWDO &KURPH SODWHG EUDVV iy 3ODVWLF 9,67$%$/
6HQVLQJ IDFH PDWHULDO 3O0DVWLF 3RO\HVWHU e 30ODVWLF 9,67$%/
7LIKWHQLQJ WRUTXH PDJ[ 2 1P

352;,0,7< 6(16256 _ 6.,&.
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, 4 OLQLDWXUH ,QGXFWLYH SUR[LPL
SHFWDQJXODU K

T

5HGXFWLRQ IDFWRU 5 7KH YDOXHV DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\
6WDLQOHVV VWHHO 9 $
)OXVK

1RQ AXVK 2

$OXPLQXP $O
)OXVK

1RQ AXVK 2

&RSSHU &X
)OXVK

1RQ AXVK 2

%UDVV %U
)OXVK

1RQ AXVK 2

21,9
& $WPDI[

:LWKRXW ORDG

8E 9'& 7D fe& " f&

21 6U

2UGHULQJ LQIRUPDWLRQ

4
f+RXVL@P [ PP [ PP
6HQVLRIQVWDOODWLRQ| 2XKSKSNKW\SH &ROQHFWLR|IQ ORG&ERQQHBHFWLRQ 3
UDQJH|6 IXQFWLRQ GLDJUDP
313 &DEOH ZLUH P 385 i % 36 =8
PP )OXVK 131 &DEOH ZLUH P 385 &G 4 % 16 =8
1& 313 &DEOH ZLUH P 385 &G 4 % 32 =8
4
T+RXVL@P [ PP [ PP

6HQVLRIJQVWDOODWLRQ| 2XWSXW WX S &RPQHFWLR|Q ORG&HRQQEFWLRQ 3
UDQJH|6 WLRQ GLDJUDP

&RQQHFWRU 0 SLQ 4 %36.7 6
1 &DEOH ZLUH P 39& &G 4 %36.: 6
131 &RQQHFWRU 0 SLQ &G .4 %16.7 6
op - &DEOH ZLUH P 39& &G 4 %16.: 6
13 &RQQHFWRU 0 SLQ &G 4 %32.7 6
&DEOH ZLUH P 39& &G .4 %32.: 6
L& &RQQHFWRU 0 SLQ &G .4 %12.7 6
13t &DEOH ZLUH P 39& &G .4 %12.: 6
& 352;,0,7< 6(16256 _ 6,&.

6XEMHFW WR FKDQJH ZLWKR



,QGXFWLYH SUR[LPLW\ VHQVRUYV 4 OLQLDWXU
SHFWDQJXODU KRXVLQJ

6HQVLRJQVWDJODWLRQ| 2XMWSXW WX 8 &ROQHFWLR|[Q ORG&ERQQEFWLRQ 3
UDQJH|6 WLRQ GLDJUDP

&RQQHFWRU 0 SLQ 4 136.7 6

&DEOH ZLUH P 39& &G .4 136.: 6

12 &RQQHFWRU 0 SLQ &G .4 116.7 6

op 1RO AXVK 13t &DEOH ZLUH P 39& &G 4 116.: 6
&RQQHFWRU 0 SLQ &G 4 132.7 6

813 &DEOH ZLUH P 39& &G 4 132.: 6

L& &RQQHFWRU 0 SLQ &G 4 112.7 6

13t &DEOH ZLUH P 39& &G 4 112.: 6

'LPHQVLRQDO GUDZLQJV

4 (L[ =8 4 [[[II[7 6
AXVK FDEOH FRQQHFWRU

.g_.i._}_._;_jF ] &
iy Al

&RQQHFWLRQ
/(' LQGLFDWRU f
7KUHDGHG PRXQWLQJ KROH 0

352;,0,7< 6(16256 _ 6,&.
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,4 OLQLDWXUH

4 [IIILL: 6
FDEOH

A 1h

e

&RQQHFWLRQ

/("' LQGLFDWRU f
7KUHDGHG PRXQWLQJ KROH 0

——
©

&RQQHFWLRQ GLDJUDP

,QGXFWLYH SURJ[LPL
SHFWDQJXODU K

&G &G &G
..... . —— ——
—~— —~— ———
-~ = -~
i i i
i i i
& 352;,0,7< 6(16256 _ 6,&.
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, 4 OLQLDWXU

,QGXFWLYH SUR[LPLW\ VHQVRUYV

SHFWDQJXODU KRXVLQJ

,QVWDOODWLRQ QRWH

,//W
7]
g

,QVWDOODWLRQ W\SH $ % & ' ( )
.4 YOXVK PP PP PP PP PP PP PP
4 %[ YOXVK PP PP PP PP PP PP PP
PP PP PP PP PP PP

4 LIIIILI 1RQ AXVK PP

SHFRPPHQGHG DFFHVVRULHYV

&RUGVHWY DQG FRQQHFWRUYV
&RQQHFWRU 0 SLQ

I &RQQHFWRHP VOSHHFRQQHFWRU
F(QFORVXUH3UDWLQJ

JLIXUH &RQAJIJXUDWLRQ -DFNHW PDWHULDO &DEOH OHQJWK

P 2/ * 0

BWUDLJIKW 39&
P 2/ * 0
P 2/ © 0

5LJKW DQJOH 39&
P 2/ 0

6WUDLJIKW 3%7 2 '26 *

5LJKW DQJOH 3%7 2 '26

JRU DGGLWLRQDO DFFHVVRULHV SOHDVH VHH SDJH *

352;,0,7< 6(16256 _ 6,&.
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,QGXFWLYH SURJ[LPL
SHFWDQJXODU K

/JRZ SURAOH VHQVRUV ZKHQ
D SUHPLXP

P

SURGXFW GHVFULSWLRQ

6ROYH DSSOLFDWLRQV ZKHARWWAS DFHHDWBW PSHUDWLQJ
SUHPLXP ZLWK ,4 )ODW UHFWDRJIXPP WV ILREXA\ HYHQ WK
WLYH VHQVRUV 7KDQNV WRHWKAIMLRP®RIVBVRXOBHUVLRQ
& RQO\ PP WKLV IDPLO\ RZILMXGDXFPHIMYHOVKIRXVLQJ ZKLF
VRUV LV GHVLJQHG WR AWPDQ QW HQIIGMH VFFOWMY 7KHVH
,4 YODW VHQVRUV DUH HDWIRAMVLDYMW NSDAE DI®FRVW \
RQH RU WZR VFUHZV GHSHOWGKQLWRQUWEKSG DSSOLFDWLRC
PRGHO ZKLFK VDYHV LQVWDOODWLRQ WLPH DQG

$W D JODQFH

f)ODW FRPSDFW GHVLJQ $t$YDLODEOH LQ D SODVWLF
$f/RQJ VHQVLQJ GLVWDQFH BQGVRHWPO KRXVLQJ ,4 DI
F(DVLO\ YLVLEOH LQGLFDWLRQ /('V

<RXU EHQHAWYV

F5HGXFHG PHFKDQLFDO GOPDRH GXHLYR VLPSOH LQVWD
VSDFH VDYLQJ ADW KRXVLRQH ZAUL FMKZBRHWHZV
QRW SURWUXGH IURP VHOVRWHVWULFWLRQV RQ PDFK

CE€E®-

$GGLWLRQDO LQIRUPDWLRQ

'"HWDLOHG WHFKQLFDO GDWD &

2UGHULQJ LQIRUPDWLRQ &

'"LPHQVLRQDO GUDZLQJV &

&RQQHFWLRQ GLDJUDP )RUZIZD§UPH\\I{(ISFRNUIEDR\AIIDLF|:QQ l’\/I4XBV)V\?E¥VWHU WKH OLQN RU VFDQ \_E' @BH DQG JHW
L OVWDOODWLRO QRWH GDWD &$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VFph )SSOLFDWLR

[=]

& 352;,0,7< 6(16256 _ 6,8&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV

SHFWDQJXODU KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD

JHDWXUHYV

[ [ [

'LPHQVLRQV :[+[' LQ PP [ I
6HQVLQJ YDQJIH 6 PP
$VVXUHG VHQV.LQJ UDQJH 6 PP
,QVWDOODWLRQ W\SH )OXVK
6ZLWFKLQJ IUHTXHQF\ +]
2XWSXW W\SH 131 313
2XWSXW IXQFWLRQ 12 1&
(OHFWULFDO ZLULQJ '& ZLUH

(QFORVXUH UDWLQJ
$FFRUGLQJ WR (1

,3

OHFKDQLFDO HOHFWULFDO

6XSSO\ YROWDJH
5LSSOH "
9ROWDJH GURS 9
&XUUHQW FRQVXPSWLRQ PS$
7LPH GHOD\ EHIRUH DYDLODELP\YL W\
+\WWWHUHVLV
5HSHDWDELOLW\
7HPSHUDWXUH GULIW
(0&

2XWSXW EXUUHQW ,
&RQQHFWLRQ W\SH

RI 6

P$

&DEOH P 39&

6KRUW FLUFXLW SURWHFWLRQ
5HYHUVH SRODULW\ SURWHFWLRQ
6KRFN YLEUDWLRQ J PV
$PELHQW RSHUDWLQJ WHPSHUBWXUH f&
+RXVLQJ PDWHULDO 30ODVWLF 3%
6HQVLQJ IDFH PDWHULDO 3ODVWLF 3%
7LIKWHQLQJ WRUTXH PD]J 1P
SHGXFWLRQ IDFWRU 5
6WDLQOHVV VWHHO 9 $
$OXPLQXP $O
&RSSHU &X
%UDVV %U

«

*)
*)

21,9

SWPD]

:LWKRXW ORDG

8E DQG 7D FRQVWDQW
21 6U

6XEMHFW WR FKDQJH ZLWKRXW QRWLFH

PP
PP

+]

$FFRUGLQJ WR (1

+]

7KH YDOXHY DUH UHIHUHQFH YDOXHV ZKLFK

PP PP
PP PP
+1 +]

313
12 &RPSOHPHQWDU\
'& ZLUH '& ZLUH

&

9 '& 9 '&

»

P$ 8 P$
" PV " PV
P$
&DEOH P 385 & DREDEMD AL WR FFBGQHFWR L
P 385
PP
OHWDO *' =Q OHWDO *' {
30DVWLF 3% 30DVWLF
2
PD\ YDU\
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,QGXFWLYH SURJ[LPL

SHFWDQJXODU K

2UGHULQJ LQIRUPDWLRQ

4
I+RXVL@P [ PP[ PP
F6HQVLQJ YDQPR 6

GLDJUDP

313 ZLUH &DEOH ZLUH P 39& 4 % 36.: 6
131 '& ZLUH &DEOH  ZLUH P 39& &G 4 % 16.: 6
le 313 '& ZLUH &DEOH  ZLUH P 39& &G 4 % 32.: 6
131 '& ZLUH &DEOH  ZLUH P 39& &G 4 % 12.: 6
4
I +RXVLQPP [ PP [ PP
$6HQVLQJ YDRBH 6
2XWSXW IXQFWLRQ 2XWSXW (OHFWULFDO ZLUL|QJ ORGHRQOFRAWLRQ3
GLDJUDP
313 ZLUH &DEOH ZLUH P 385 .4 %36.8 6
131 '& ZLUH &DEOH  ZLUH P 385 &G .4 %16.8 6
‘e 313 '& ZLUH &DEOH ZLUH P 385 &G 4 %32.8 6
131 '& ZLUH &DEOH  ZLUH P 385 &G 4 %12.8 6
4
T +RXVLQPP | PP[ PP
}6HQVLQJ YDRBH 6
2XWSXW IXQFWLRQ 2XWSXW (OHFWULFDO ZLUL|QJ ORGHRQOQFRAWLRQ3
GLDJUDP
, zLyHEDEOH ZLWK FRQQHEWRU 0 e
10 SLQ P 385
. &DEOH ZLWK FRQQHEWRU 0 . .
131 & ZLUH SLO 5 fhs HE .4 %16'3 6
&RPSOHPHQWDU\ 313 'QDF—@LL&%LWK FRGOREEWRE Y .4 %33'4 6
P 385
4
T +RXVLQPP | PP | PP
$6HQVLQJ YDRBH 6
2XWSXW IXQFWLRQ (OHFWULFHDO ZLULQJ &RQQHFWLRQRGHO @BRBEHFWLR
GLDJUDP
' ZLUH &DEOH  ZLUH P 385 %36'8 6
&RPSOHPHQWDU\ 313 '& ZLUH &DEOH ZLUH P 385 &G 4 7

& 352;,0,7< 6(16256 _ 6,8&.
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,QGXFWLYH SUR[LPLW\ VHQVRUYV

SHFWDQJXODU KRXVLQJ

'LPHQVLRQDO GUDZLQJV
4 4

(7 J l
_10Ql

&0

& j

6HQVLQJ DUHD
YXQFWLRQ LQGLFDWRU UHG
ORXQWLQJ KROH

'y &RQQHFWLRQ é&

)XQFWLRQ LQGLFDWRU UHG
ORXQWLQJ KROH

6HQVLQJ DUHD
&RQQHFWLRQ

4 LIS 4 LIIIEAIL
FDEOH ZLWK FRQQHFWRU 0 FDEOH ZLWK FRQQHFWRU 0

- I ¥ - - K
\
\
= | VY
6HQVLQJ DUHD 6HQVLQJ DUHD
2SHUDWLRQ VWDWXV /(' JUHHQ 2SHUDWLRQ VWDWXV /(' JUHHQ
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$Q DOO DURXQG VROXWLRQ
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SURGXFW GHVFULSWLRQ

7KH FRPSDFW ,4 SURYLGBPQGWLDWOSHUNIEOH f VWD
PDQFH 7KDQNV WR 6,&. $6,\% MGHAIK® RROR DSSOLFDWLRQV
WKH LPSUHVVLYH ,4 UHFWWQ SUBIP WVHPQ VRWKKWRRXJIK 9,
IDPLO\ RITHUV VHQVLQJ URQJHV QRO XSDWRYH KRWPHOW F
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7KDQNV WR LWV VPDOO VURU ?RRISHOGHPRXQBALRIIDSSOLF

$W D JODQFH

F7RXJIK 978 AR XVLQJ F+RWPHOW PROGLQJ
$6,&. $6,& WHFKQRORJ\ F:LWKVWDQGV KLJK LQVWDOC
T f VWDWXV GLVSOD\ ZLWW LH[RWWHDQE QUIWWU T XH

/(' $,3 HQFORVXUH UDWLQJ
$(IWHQGHG VHQVLQJ UDQJH RI XS WR
PP

<RXU EHQHAWYV

$t %HVW PHFKDQLFDO DQG HEOESTFHURMYIFQUWDWHJUDWLR
ELOLW)\ IRU H{WUD ORQJ VBISYQEFRDWLRQ

$+LJKHVW OHYHOV Rl SURFHQAMUHBOHBEQBY WO VRRI SURYV
\RXU DSSOLFDWLRQ VKRFN DQG YLEUDWLRQ UHG

$/RQJ VHUYLFH OLIH WK DW QIHEGR4 IF RADILQ
WHQDQFH FRVWV WKDQNY4WRF6N, &.. ¥ A6Q8 Rl VHQVRU V
WHFKQRORJ\ DQGUXJJHG DQ7$SRVLWLRQ LQ WKH URRF
KRXVLQJ PRXQWLQJ WLPH DQG FRPPL

$+ 3UHFLVH GHWHFWLRQ DQIBKIHKIDWEVRRXQWLQJ ZLWKI
DFFXUDF\ HQDEOH IDVW KDRQUGOHRGMXQ\GWPHQW VDYHV
DVVHPEO\ SURFHVVHV WLPH DQG PDLQWHQDQFH FF

$GGLWLRQDO LQOIRUPDWLRQ
'"HWDLOHG WHFKQLFDO GDWD &
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'& ZLUH ‘& ZLUH

5HGXFWLRQ IDFWRU 5 7KH YDOXHV DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\
6WDLQOHVV VWHHO 9 $
$OXPLQXP $0O
YO XVK

1RQ AXVK 2

&RSSHU &X

%UDVV %U
21,9
$WPDI[
:LWKRXW ORDG
8E DQG 7D FRQVWDQW
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SE 9'& 7D & f&
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SHFRPPHQGHG DFFHVVRULHYV
&RUGVHWY DQG FRQQHFWRUYV
&RQQHFWRU 0 SLQ
F&RQQHFWRHP VOSHHFRQQHFWRU
$ (QFORVXUH3UDWLQJ
JLIXUH &RQAJXUDWLRQ -DFNHW PDWHULDO &DEOH OHQJWK
P 2/ * 0
6WUDLJKW 39&
P 2/ * 0
P 2/ 0
5LJKW DQJOH 39&
P 2/ 0
6WUDLJIKW 3%7 2 26 *
5LJKW DQJOH 3%7 2 '26

JRU DGGLWLRQDO DFFHVVRULHVY SOHDVH VHH SDJH *

& 352;,0,7< 6(16256 _ 6,8&.

6XEMHFW WR FKDQJH ZLWKR



,QGXFWLYH SUR[LPLW\ VHQVRUYV

SHFWDQJXODU KRXVLQJ

352;,0,7< 6(16256 _ 6,8.
6XEMHFW WR FKDQJH ZLWKRXW QRWLFH



,QGXFWLYH SURJ[LPL
SHFWDQJXODU K

(FRQRPLF EHVW LQ FODVYV
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SURGXFW GHVFULSWLRQ

'LWK D FRPSDFW GHVLJQ D\Q®R GWVWWDHPODVWRIVHG 9,6
SHUIRUPDQFH WKH UHFWDRQJXQQQRY¥DWLYH KRWPHOW F
VHQVRU IDPLO\ RITHUV H[WHQGHTFUREYXUBJUDWLQJ RI P
UDQJHV RI XS WR PP DQGDPLDWWHKRH WHEKWW FKRLFH IRU
DUW 6,&. $6,& WHFKQRORJR| MBS SURYWORQV DQG HQVXL
UHOLDEOH GHVLJQ ZLWK SRWW/BEWH\OBYWOODRI SURFHV
LV DOVR LGHDO IRU PRUH \GIHPDWQIGEYLRSSOLFD

$W D JODQFH

F7RXJIK 978 AR XVLQJ F+RWPHOW PROGLQJ
$6,&. $6,& WHFKQRORJ\ F:LWKVWDQGV KLJK LQVWDOC
¥ f VWDWXV GLVSOD\ ZLWWLIJKWHQLQJ WRUTXH

H[WUD EULJKW /(' $,3 HQFORVXUH UDWLQJ
$(IWHQGHG VHQVLQJ UDQJH RI XS WR
PP

<RXU EHQHAWYV

$t %HVW PHFKDQLFDO DQG HESDFHURMYIFQJ LQWHJUDWLR
VWDELOLW\ IRU H{WUD ORRS S\CHUFDWIHRQLIH

t+LJKHVW OHYHOV Rl SURFHQAMUHBOYHBEQBY WO VRRI SURV
\RXU DSSOLFDWLRQ VKRFN DQG YLEUDWLRQ UHG

$/RQJ VHUYLFH OLIH WKDW QIHBRF FRVWV
PDLQWHQDQFH FRVWYV WKBDRNFNWR HBZ&QY RI VHQVRU V
$6,& WHFKQRORJ\ DJG UXDI\GSRWIZW/ILRQ LQ WKH URRF
KRXVLQJ PRXQWLQJ WLPH DQG FRPPL

$+3UHFLVH GHWHFWLRQ DQIBKIHKIDWEVRRXQWLQJ ZLWKI
DFFXUDF\ HQDEOH IDVW KDRQUGOHRGMXQ\GWPHQW VDYHV
DVVHPEO\ SURFHVVHV WLPH DQG PDLQWHQDQFH FF

$GGLWLRQDO LQOIRUPDWLRQ
'"HWDLOHG WHFKQLFDO GDWD &

2UGHULQJ LQIRUPDWLRQ
'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP
,QVWDOODWLRQ QRWH
5HFRPPHQGHG DFFHVVRULF
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&XUUHQW FRQVXPSWLRQ * P$

7LPH GHOD\ EHIRUH DYDLODEL®VW\
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$GGLWLRQDO L({
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7KH UHOLDEOH ,4 UHFWDQRRORSHQBWEWLGLVWDQFHYV
SUR[LPLW\ VHQVRU KDV SRR WHIQHLIW B WXOHY EIHKLQG WK
LW\ LQ FRXQWOHVV DSSOLAEDWDRQO\RERUQHDWI('V HDVL
\HDUV QRW RQO\ LQ KDQGOR®JDDQGPEBUHRI DQJOHV FOC
KRXVLQJ VIVWHPV EXW D OWKRH LRX WBFEWRDVXG R SHUDWLR
LQGXVWULHV 9HUVDWLOHXQGHWD®IO B ARXRW DQGWDHID D W
WLQJ RSWLRQV KLJKO\ UHOLDEOH GHVLJQ DQG

$W D JODQFH

f,QFUHDVHG RSHUDWLQJ GEWWDQFB XS MRRPSDFW GHVL.

PP T, QWHJUDWHG PRXQWLQJ FOIL
F&RUQHU /('V

$+6HQVLQJ IDFH URWDWDEOH LQ AYH GLUHF
WLRQV

<RXU EHQHAWYV

$)OH[LEOH PRXQWLQJ RSWLERYWGKXHEWRWLRQ GXH WR U

URWDWDEOH VHQVRU KHDBHFKDQLFDO GDPDJH ZLWK I
$7LPH VDYLQJ PRQLWRULQNEBEQWKXILGKOWDQFH

YLVLEOH SRZHU DQG RXWSKWUWMU LQVWDOODWLRQ W
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$+ 5SHGXFHG PDLQWHQDQFH FR\
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$VVXUHG VHQVLQJ UDQJH 6
YOXVK PP
1RQ AXVK PP
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OHFKDQLFDO HOHFWULFDO
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&RQQHFWLRQ W\SH &RQQHFWRU 0 SLQ
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5HYHUVH SRODULW\ SURWHFWLRQ
3RZHU XS SXOVH SURWHFWLRQ
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$PELHQW RSHUDWLQJ WHPSHUBWXUH f&

+RXVLQJ PDWHULDO 3ODVWLF

6HQVLQJ IDFH PDWHULDO 3ODVWLF 3%

6SHFLDO IHDWXUHYV &ODVV SRZHU VRXUFH DV SHU F8/XV

5HGXFWLRQ IDFWRU 5 7KH YDOXHY DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\
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2UGHULQJ LQIRUPDWLRQ

'& ZLUH
UDQJH| 6 IUHT X QFI\XQFW RQNV\S GLDJUP
)OXVK 31§‘RQQSHLFQW'§(% 4 %36.8& .
PP 1RQ AXVK ] 12 3§§QQ§LFQW'§% 4 136.& .
'& ZLUH
UDQJIH| 6 IUHT X QFI\XQFW RQNV\S GLDJUP
YO X VK ] &RPSOHPHQWDg‘\ QQ%'?L WRYS 4 %33.& .
& PP 1RQ AXVK ] &RPSOHPHQWﬁU\QQSF% WRY 4 133.& .
'LPHQVLRQDO GUDZLQJV &RQQHFWLRQ GLDJUDP
&G &G
..... ! ._._.1:
i
i _
|
—P—;—— —_——-
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& 352;,0,7< 6(16256 _ 6,8&.
6XEMHFW WR FKDQJH ZLWKR



,QGXFWLYH SUR[LPLW\ VHQVRUYV .4 6KRUW ERC

SHFWDQJXODU KRXVLQJ

,QVWDOODWLRQ QRWH

,QVWDOODWLRQ W\SH $ % & ' ( )
4 %[ [[[ YO X VK PP PP PP PP PP PP
4 10 [II 1RQ AXVK PP PP PP PP PP PP

SHFRPPHQGHG DFFHVVRULHV
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SHFWDQJXODU K

7ULHG DQG WUXVWHG KRXV
[ PP GLPHQVLRQ

P

SURGXFW GHVFULSWLRQ

7KH UHOLDEOH ,4 UHFW DIQ&®DW ULHI/X P\WMUYHD WLOH LQ\

SUR[LPLW\ VHQVRU KDV S WRIYWHOQLRW\R SWORREL®LIKO\ Ul

LW\ LQ FRXQWOHVV DSSOLFQ@G DR@VY RBHU PWOQJ GLVWD

& \HDUV QRW RQO\ LQ KDQGABE®I DWXG ZBDWXUHV EHKLQG
KRXVLQJ VIVWHPV EXW D®VRVKE® PDQ\DRPIRNU

$W D JODQFH

F&RUQHU /('V F6WXUG\ DQG FRPSDFW GHVL.
t6HQVLQJ IDFH URWDWDE®HOMHAYBIWHG PRXQWLQJ FOL
GLUHFWLRQV $1'& DQG $& '& YHUVLRQV DYDI

<RXU EHQHAWYV

$)OH[LEOH PRXQWLQJ RSWLEROWGKHGWRWLRQ GXH WR U

URWDWDEOH VHQVRU KHDBHFKDQLFDO GDPDJH ZLWK |
$7LPH VDYLQJ PRQLWRULQNERQWKQILGKEWDQFH

YLVLEOH SRZHU DQG RXWSKWUWMU LQVWDOODWLRQ W

LQWHJUDWHG PRXQWLQJ A[V

$5HGXFHG PDLQWHQDQFH FR\

CE€-®-

$GGLWLRQDO LQIRUPDWLRQ

'"HWDLOHG WHFKQLFDO GDWD &

2UGHULQJ LQIRUPDWLRQ &

"LPHQVLRQDO GUDZLQJV & ]
&RQQHFWLRQ GLDJUDP )RUZIZD§UPH\\I{(ISFRNUIEDR\AIIDLF|:§ M4wi HQWHU WKH OLQN RU VFDQ \E EBH DQG JHW

GDWD &$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF )SSOLFDWLR
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5HGXFWLRQ IDFWRU 5 7KH YDOXHV DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\
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2UGHULQJ LQIRUPDWLRQ

'& ZLUH
F2XWSXW EXUUHGW |,
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IXQFWLIRQW\SH GLDJUDP
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$& '& ZLUH

F2XWSXW EXUUHRQW & f& v P$ $& f& v p$-&
1211 VWDWH"FXURH Q& 9 P$ $& 9 " :
6HQVLQJ|UDQJH [QVWDOODOWLRQ &RQRWBSWWRQ & R QURHFO. R@|P H
IXQFWLRQ GLDJUDP
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) 1& RU 12 7HUPLQDO FRQQHFWLRQ ZLWK 6
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5XJJHG DQG ADW LQ
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$GGLWLRQDO L({

'"HWDLOHG WHFKQLFDO G
2UGHULQJ LQIRUPDWLRQ
'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP
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5HFRPPHQGHG DFFHVVR
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&
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(OHFWULFDO ZLULQJ $& '& ZLUH '& ZLUH '& ZLUH
(QFORVXUH UDWLQJ ,3 .3
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IXQFWLRQ GLDJUDP
)OXVK
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'"HWHFWLRQ RI PHWDOOLF DQG QRQ PHWDOOLF REMHFWYV
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RU OLTXLGV WKH VWDWX\D @&V RV K H FSLRNEXFEW BBIYLVWDQW WR PDOIXQF
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WKHUH VRPHWKLQJ EHKLQISI MRIWWRBRWKHP ,\DRU GRHV HOHFWURPDJ
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$6KRUW FLUFXLW UHYHUVH SROTZSUWMAVRAG SERMHKELRDVH V
/(' VWDWXV LQGLFDWRU
$+,3 HQFORVXUH UDWLQJ

'"HWDLOHG LQIRUPDWLRQ ' I
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$+ (OHFWULFDO GHVLJQ '& ZLUH
$16XSSO\ YROWDJH '& « 9
$6KRUW FLUFXLW UHYHUVH SRRO® I
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SURGXFW GHVFULSWLRQ

&DSDFLWLYH VHQVRUV FDgOGHHWURP DXBQHWLF FRPSDWLI
SRZGHU\ JUDQXODWHG OIZRKEK POHYMRWINGIDOVH VZLW
PDWHULDOV HYHQ WKURXMHVBYWDE @DWH V
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DQG VROLGV F6KRUW FLUFXLW UHYHUVH S

F%HVW LQ FODVV HOHFWURPODIHQUHWEFSKRRH VXSSUHVVL
SDWLELOLW\ WLRQ

f ZLUH '& &0 DQG &O PGVWDWXV LQGLFDWRU
ZLUH $& YHUVLRQV &0 f,3 HQFORVXUH UDWLQJ

<RXU EHQHAWYV

$'XUDEOH KRXVLQJ ZLWK VWD QK W KPRANBQG YLEUDWLRC
LQGXVWULDO DSSOLFDWLRQVUHBGH¥L\QGHIQVRU OLIH D
PDLQWHQDQFH FRVWYV DQ ® IBLRAOMQAPOFH FRVWYV

$ 4XLFN DQG HDV\ DGMXVWPIHR@WFRQWRAW OHYHO PHDV>
VZLWFKLQJ SRLQW VDYHV HYDNQ VGO RWLR @ ROQMGD L Q H U
VHWXS WLPH UHGXFHV LQVWDOODWLRQ D

$+ $SSOLFDWLRQ AH[LELOLW\ VROYHV DSSOLFD
WLRQV ZKHUH RWKHU VHQVLQJ WHFKQROR
JLHVY FDQQRW SURYLGH D VROXWLRQ

$GGLWLRQDO LOIRUPDWLRQ
'"HWDLOHG WHFKQLFDO GDWD !

2UGHULQJ LQIRUPDWLRQ
'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP
,QVWDOODWLRQ QRWH
5HFRPPHQGHG DFFHVVR

ZZZ P\VLFN FRP HQ &0 E E
JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \ "w==3H DQG JHW
e GDWD &$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF )SSOLFDWLR
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&DSDFLWLYH SUR[LPLW\ VHQVRUV

&\OLQGULFDO WKUHDGHG KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD

JHDWXUHYV

'& ZLUH $& ZLUH
+RXVLQJ 0 I 0 I
6HQVLQJ YDQJH 6
0 AXVK PP PP 2
0 AXVK PP PP PP PP
0 QRQ AXVK PP PP 2
0 QRQ AXVK PP PP PP PP
$VVXUHG VHQVWLQJ UDQJH 6
0 AXVK PP 2
0 AXVK PP PP
0 QRQ AXVK PP 2
0 QRQ AXVK PP PP
,QVWDOODWLRQ W\SH JOXVK 1RQ AXVK
6ZLWFKLQJ IUHTXHQF\
+] 2
+] +]
2XWSXW W\SH 313 131 2
2XWSXW IXQFWLRQ &RPSOHPHQWDU\ 1& RU 12 ZLUH FRQAJXUDEOF
(OHFWULFDO ZLULQJ '& ZLUH $& ZLUH .
(QFORVXUH UDWLQJ ,3
6HQVLWLYLW\ DGMXVWPHQWRWHQWLRPHWHU f BRWHQWLRPHWHU PXOWL

$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

'& ZLUH $& ZLUH

6XSSO\ YROWDJH 9 '& 9 '& 9 $& 9 $&
5LSSOH ,

9ROWDJH GURS ” 9 '& "9 &

&XUUHQW FRQVXPSWLRQ * P$

7LPH GHOD\ EHIRUH DYDLODEL®VW\
+\WVWHUHVLV

5HSHDWDELOLW\ "
7THPSHUDWXUH GULIW RI 6

(0& $FFRUGLQJ WR (1

2XWSXW EXUUHQW " P$ " P$
&RQQHFWLRQ W\SH &RQQHFWRU O &DEOH RS D3B@H P 39&
6KRUW FLUFXLW SURWHFWLRQ 2

5HYHUVH SRODULW\ SURWHFWLRQ
3RZHU XS SXOVH SURWHFWLRQ

6KRFN YLEUDWLRQ J PV « +] PP
$PELHQW RSHUDWLQJ WHPSHUBWXUH f&
+RXVLQJ PDWHULDO 7TKHUPRSODVWLF SRO\HVWHU
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&DSDFLWLYH SURJ[LP
&\OLQGULFDO WKUHD

'& ZLUH

+RXVLQJ FDS PDWHULDO 7TKHUPRSODVWLF SRO\HVWHU
7LIKWHQLQJ WRUTXH PD]J

0 1P 2
0 1P 1P
5HGXFWLRQ IDFWRU 5 7KH YDOXHV DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\
OHWDO
:DWHU
39&
2LO
21 8E
$WPD[
:LWKRXW ORDG
21 6U

8E DQG 7D FRQVWDQW
'R QRW EHQG EHORZ f&

2UGHULQJ LQIRUPDWLRQ

'& ZLUH
+RXVIQJ 6HQVL \V WID@JIOD, W\SH &ROQHFWLR(}® ORGRQ @DPMLRQ 3
W\SH GLDJUDP
. &RQQHFWRU 0 SLQ %33
&DEOH ZLUH P 39& &G &0 %33 .:
PP PP )OXVK
131 &RQQHFWRU 0 SLQ &G &0 %13 .&
. &DEOH ZLUH P 39& &G &0 %13 .:
a1 &RQQHFWRU 0 SLQ &G &0 133 .&
) &DEOH ZLUH P 39& &G &0 133 .:
PP PP 1RQ AXVK
131 &RQQHFWRU 0 SLQ &G &0 113 .&
&DEOH ZLUH P 39& &G &0 113 .:
a1s &RQQHFWRU 0 SLQ &G &0 %33 .&
&DEOH ZLUH P 39& &G &0 %33 .:
PP PP )OXVK
a1 &RQQHFWRU 0 SLQ &G &0 %13 .&
o | &DEOH ZLUH P 39& &G &0 %13 .:
513 &RQQHFWRU 0 SLQ &G &0 133 .&
) &DEOH ZLUH P 39& &G &0 133 .:
PP PP 1RQ AXVK
131 &RQQHFWRU 0 SLQ &G &0 113 .&
&DEOH ZLUH P 39& &G &0 113 .:
$& ZLUH
+RXVLQ 6HQVLQQVWPIHOBWLRQ W\SH &RQQHFWLR®RGHO QORPGQHFWS
GLDJUDP
. Y)OXVK &DEOH ZLUH P 39& %$3 .
PP PP 1RQ AXVK &DEOH ZLUH P 39& &G &0 1$3 .:
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&DSDFLWLYH SUR[LPLW\ VHQVRUV

&\OLQGULFDO WKUHDGHG KRXVLQJ

'LPHQVLRQDO GUDZLQJV

&0 [[%[[ [&] &0  [[%[[ [:[
0 AXVK FRQQHFWRU 0 AXVK FDEOH
=TT e amling
F—P

&RQQHFWLRQ &RQQHFWLRQ

/(' LQGLFDWRU /(" LQGLFDWRU

3RWHQWLRPHWHU SRWHQWLRPHWHU

JDVWHQLQJ QXWV [ PP KH[ SODVWLF J)DVWHQLQJ QXWYV [ PP KH[ SODVWLF
&0 [[1[[ [&] &0 [[1[[ [:[
0 QRQ AXVK FRQQHFWRU 0 QRQ AXVK FDEOH

'{H}j'_%_ - 1k =% -eo—|-—HH | |

&RQQHFWLRQ
/(' LQGLFDWRU
3RWHQWLRPHWHU

&RQQHFWLRQ
/(' LQGLFDWRU
3RWHQWLRPHWHU

JDVWHOLQJ QXWV [ PP KH[ SODVWLF JDVWHQLQJ QXWV [ PP KH[ SODVWLF
&0  [[%I[[ [&] &0 [[%I[ [:[
0 AXVK FRQQHFWRU 0 AXVK FDEOH

_-{HJEHA&F-_-_ -t = —F+ e —— -+

&RQQHFWLRQ &RQQHFWLRQ

3RWHQWLRPHWHU /(' LQGLFDWRU

/(' LQGLFDWRU 3RWHQWLRPHWHU

J)DVWHQLQJ QXWYV [ PP KH[ SODVWLF JDVWHQLQJ QXWV [ PP KH[ SODVWLF
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[[L1[[ [&]
0 QRQ AXVK FRQQHFWRU

_EE_M _____ L

&RQQHFWLRQ
3RWHQWLRPHWHU
/(' LQGLFDWRU

JDVWHQLQJ QXWV [ PP KH[ SODVWLF

&ROQOOQHFWLRQ GLDJUDP

&DSDFLWLYH SURJ[LP

&\OLQGULFDO WKUHD

&0 [[1[[ [:]
0 QRQ AXVK FDEOH
| s O 1+

&RQQHFWLRQ
/(' LQGLFDWRU
3RWHQWLRPHWHU

JDVWHQLQJ QXWV [ PP KH[ SODVWLF

&G &G
''''' ! T
—’_: —’—%——
i i
! =

,QVWDOODWLRQ QRWH

JOXVK LQVWDOODWLRQ

T

N

|

1RQ AXVK LQVWDOODWLRQ

A L

+RXVLQJ ,QVWDOODWLRQ W\SH $ % &
&0 % [[ [LI 0 YO X VK PP PP PP
&0 L[ [IC 0 1RQ AXVK PP PP PP « PP PP
&0 %[l [l 0 )OXVK PP PP PP
&0 1[[ [II 0 1RQ AXVK PP PP PP PP . PP

,Q FULWLFDO GLVWDQFHV WKH VHQVRU VKRXOG EH WHVWHG LQ WKH DSSOLFDWLRQ

352;,0,7< 6(16256 _ 6,8&.

6XEMHFW WR FKDQJH ZLWKR



&DSDFLWLYH SUR[LPLW\ VHQVRUV

&\OLQGULFDO WKUHDGHG KRXVLQJ

SHFRPPHQGHG DFFHVVRULHYV

ORXQWLQJ EUDFNHWYV

o O
YLIXUH $FFHVVRU\ W\SH ODWHULDO 7KUHDG VL]H &RQAIJXUBWRERQ OR
6WUDLJIKW %() :* 0 2
0
ORXQWLQ
EUDENHWSWHHO JLQF FRDWHG
5LJKW DQJOH %() :1 0 2
0 5LJKW DQJOH %() :1 0 2

&RUGVHWY DQG FRQQHFWRUV

&RQQHFWRU 0 SLQ
(QFORVXUBIFNHW PDWH
YLIXUH &RQQHFWRU W\SH GRWAQXUDWLRQ &DEOH OHQJWK ORGHO QDPH
P 2/ * 0 1
.3 39&
P 2/ * 0
6WUDLJKW ) X
. 385 KDORJHQ P Z o
’ IUHH P 21 * 0&
P ‘21 .0
.3 39&
P ‘21 .0
5LJKW DQJOH
YHPDOH Q b = o0&
FRQQHFWRU 385 KDORJHQ
.3
I[UHH P 21 : 0&
6WUDLJKW 3%7 2 '26 *
.3
5LJKW DQJOH 3%7 2 26
6WUDLJKW 3%7 2 67( *
0DOH .
FRQQHFWRU '
5LJKW DQJOH 3%7 2 67 (
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&DSDFLWLYH SURJ[LP

&\OLQGULFDO WKUHD

7HUPLQDO DQG DOLJQPHQW EUDFNHWYV

o O
YLIXUH "HVFULSWLRQ ODWHULDO ORGHOBQDPH
7HUPLQDOVV'3L;2FNHWV 0 30 VWIF*YWsAHGopvy AEHU UHLQIRUEHG %()2.+ 0
7HUPLQDO EUDFNHWY 0 ZLWK A[HG VWRS 30DVWLF 3% JODVV AEHU2UHLQIRL
=LQF SODWHG VWHHO VKHHW _LHFDVW ]JLQF
© FODPS B ek Jte ’
6WDLQOHVV VWHHO NVKHH WDLQ ,
OHVV VWHHO FOS’QS'J'éIvl b
=LQF SODWHG VWHHO VKHHW  ‘LHFDVW ]LQF
© FODPS B 46l -
6WDLQOHVV VWHHO NV KHH WDLQ !
OHVV VWHHO FofS’ﬁ)S'J'éNl b
8QLYHUVDO EDU FODPS VA\VWHPYV
6WHHO |LQF FRDWHG %() 06 * $
6WDLQOHVV VWHHO %() 06 * 1%
$OXPLQXP %() 508& °

JRU DGGLWLRQDO DFFHVVRULHV SOHDVH VHH SDJH *
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&DSDFLWLYH SUR[LPLW\ VHQVRUV

&\OLQGULFDO WKUHDGHG KRXVLQJ
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&0 37)( &DSDFLWLYH SURJ[LP
&\OLQGULFDO WKUHD

6HQVRUV LQ F\OLQGULFDO
ZLWKVWDQG WRXJK HQYLUR

Kl
NN

SURGXFW GHVFULSWLRQ

&DSDFLWLYH VHQVRUV FD QR G FHWH MK @FHOGSRZHFWLRQ L
GHU\ JUDQXODWHG OLTXHGYLQURYROQ®E\PZWMKLUXPHV C
DOV HYHQ WKURXJK SODVWILR KRGONVQIHKHN &BVLVWDQW
37)( LV LGHDO IRU FKHFNLEXHW®KFHDAVODQIBYRIOIBRQLF VRO
DFLGV DONDOLV RU VROYHQWV ,W LV DOVR XVHG

$W D JODQFH

¥o &\OLQGULFDO KRXVLIBXSSO\ YROWDJIH '& « 9
F'HWHFWV SRZGHUV JUD QXEKRW MV F IOLFXUMEVUHYHUVH S

. DQG VROLGV SRZHU XS SXOVH VXSSUHVVI
f%HVW LQ FODVV HOHFWURWDRQHWLF FRP
SDWLELOLW\ F+RXVLQJ PDWHULDO PDGH IL

f(OHFWULFDO GHVLJQ '& f,BLUHHQFORVXUH UDWLQJ

<RXU EHQHAWYV

$)HZHU PDLQWHQDQFH FRY®IWPSGH WWR\DNV VDYLQJ GHWF
GXUDEOH 37)( 7HARQ $§ KWKYHQNRNKIORWRHOHFWULF L
ZLWKVWDQGYV KDUVK LQGX\HQWIRIUY RDRYSDEEDLFDWLRQ\
WLRQV GHWHFWLQJ SURGXFW LQ D
$4XLFN DQG HDV\ DGMXVWPFHR@QWEFLQHU RU WDQN
SRWHQWLRPHWHU VDYH Vi EQ YKV DORODPPLXRQ WQSUHYHQV
VHWXS WLPH VZLWFKLQJ ZKLFK UHGXFHV
ORVV DQG LQFUHDVHV WKUR
$+LJK VKRFN DQG YLEUDWLRC
LQFUHDVHV VHQVRU OLIH DC
PDLQWHQDQFH FRVWV

(EW=-@

$GGLWLRQDO LOIRUPDWLRQ
'"HWDLOHG WHFKQLFDO GDWD !

2UGHULQJ LQIRUPDWLRQ
'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP
,QVWDOODWLRQ QRWH
5HFRPPHQGHG DFFHVVRULF

ZZZ P\VLFN FRP HQ &0B37)(
JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \

5H DQG JHW
GDWD &$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF

)SSOLFDWLR
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&DSDFLWLYH SUR[LPLW\ VHQVRUV &0 37)(

&\OLQGULFDO WKUHDGHG KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD
JHDWXUHYV

+RXVLQJ 0
6HQVLQJ YDQJIH 6 PP PP
$VVXUHG VHQV.LQJ UDQJH 6 PP
,QVWDOODWLRQ W\SH YOXVK
6ZLWFKLQJ IUHTXHQF\ +]

2XWSXW W\SH 131 313
2XWSXW IXQFWLRQ &RPSOHPHQWDU\
(OHFWULFDO ZLULQJ '& ZLUH
(QFORVXUH UDWLQJ .3

6HQVLWLYLW\ DGMXVWPHQWRWHQWLRPHWHU f
$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

6XSSO\ YROWDJH 9 '& 9 '&

5LSSOH "

9ROWDJH GURS " 9 '&

&XUUHQW FRQVXPSWLRQ " P$

7LPH GHOD\ EHIRUH DYDLODEL®VW\

+\WWHUHVLV 1

5HSHDWDELOLW\ "
7THPSHUDWXUH GULIW RI 6

(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW , J P$
&RQQHFWLRQ W\SH &DEOH P 39&

6KRUW FLUFXLW SURWHFWLRQ
5HYHUVH SRODULW\ SURWHFWLRQ
B3RZHU XS SXOVH SURWHFWLRQ

6KRFN YLEUDWLRQ J PV « +] PP
$PELHQW RSHUDWLQJ WHPSHUBWXUH &
+RXVLQJ PDWHULDO 37)(
+RXVLQJ FDS PDWHULDO  37)(
7LIKWHQLQJ WRUTXH PD[ ” 1P
5HGXFWLRQ IDFWRU 5 7KH YDOXHV DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\
OHWD O
:DWHU
39&
2L0
21 8E
SWPDI
LWKRXW ORDG
21 6U

8E DQG 7D FRQVWDQW
'R QRW EHQG EHORZ f&
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&0 37)( &DSDFLWLYH SUR[LP

&\OLQGULFDO WKUHD

2UGHULQJ LQIRUPDWLRQ

2XWSXW W\SH &RQQHFWLRQ|GLDJUDP -
&G

131 &0 %13 7:
313 &G &0 %33 7:
'LPHQVLRQDO GUDZLQJV &RQQHFWLRQ GLDJUDP
&0 [[%[[ 7:[ &G
FDEOH |
i
. -~
= —1 -eo{—HH- —4[ ->—:—
—i

&RQQHFWLRQ

/(' LQGLFDWRU

SRWHQWLRPHWHU

JDVWHQLQJ QXWV [ PP KH[ SODVWLF
GLPHQVLRQV LQ PP

,QVWDOODWLRQ QRWH
YOXVK LQVWDOODWLRQ

T

I
L

% &

&0 %[ [[[ PP PP PP
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&DSDFLWLYH SUR[LPLW\ VHQVRUV &0 37)(

&\OLQGULFDO WKUHDGHG KRXVLQJ

SHFRPPHQGHG DFFHVVRULHYV
ORXQWLQJ EUDFNHWYV

YLIXUH $FFHVVRU\ W\SH ODWHULDO 7KUHDG VL]H &RQAJXUDWLRQ
6WUDLJIKW %() :* 0 1
ORXQWLQJ EUDFNHWYV 6WDLQOHVV VWHHO 0
5LJKW DQJOH %() ;10 1

&RUGVHWY DQG FRQQHFWRUV
&RQQHFWRU 0 SLQ

f (QFORVXUH3UDWLQJ
f-DFNHW PBWHULDO

YLIXUH &RQQHFWRU W\SH &RQAJXUDWLRQ ORGHO C
6WUDLJIKW 26 *
YHPDOH FRQQHFWRU .
5LJKW DQJOH 26
6WUDLJIKW 67( *

ODOH FRQQHFWRU
5LJKW DQJOH 67(

THUPLQDO DQG DOLJQPHQW EUDENHWYV

YLIXUH "HVFULSWLRQ ODWHULDO ORGHO QDPH
7HUPLQDO EUDFNHWYV 0 ZLWKRXW A[HG VWRS 30DVWLF 3% JODVV AEHU UHLC
7HUPLQDO EUDFNHWYV 0 ZLWK A[HG VWRS 30DVWLF 3% JODVV AEHU UHLQIR
6WDLQOHVYV VWHHO VKHHW . 6WDLQOHVV
VWHHO FODPS oS e BWP
6WDLQOHVYV VWHHO %() 06 * 1%

8QLYHUVDO EDU FODPS V\VWHPV

$OXPLQXP %() 50& '

$OLIJIQPHQW EUDFNHWYV 3ODVWLF %() :1 0 67

JRU DGGLWLRQDO DFFHVVRULHY SOHDVH VHH SDJH *
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&DSDFLWLYH SURJ[LP
SHFWDQJXODU K

SHOLDEOH FDSDFLWLYH SUH
HQFORVHG LQ D UHFWDQJX(

Kl
NN

SURGXFW GHVFULSWLRQ

&DSDFLWLYH VHQVRUV FDQKGERWISEW YOHAQQWYV IDOVH VZLW
SRZGHU\ JUDQXODWHG OVURXYLI®DOQYGIJMROLG

PDWHULDOV HYHQ WKURXJg FHROVW L ZPPIMQVRUV IHD!
6,&.- V FDSDFLWLYH VHQVRYYDH KWXVHR dBw Lv vXL
HOHFWURPDJQHWLF FRPSRWWELOWNDGDHWLRO VLWXDW

$W D JODQFH

F5HFWDQJXODU KRXVLQJ £6XSSO\ YROWDJH &4 «

F'HWHFWV SRZGHUV JUDQXOICGN&Y O kTXa@RV

1 DQG VROLGV F6KRUW FLUFXLW UHYHUVH S

F%HVW LQ FODVV KLJK HOHFRAHRP RS QHWIVH VXSSUHVVI
FRPSDWLELOLW\ WLRQ

F(OHFWULFDO GHVLJQ '& ZLUH

<RXU EHQHAWYV

$f1RQ FRQWDFW OHYHO P HDAXUFMWNPBQ® HDV\ DGMXVWPH
HYHQ WKURXJK FRQWDLQHMMEZ RWFKDQN ZOLAON YLD SX\
ZKLFK HOLPLQDWHY GULOOHRRWROMWDPRQARU WKH &4
WKXV UHGXFHV LQVWDOOBWWR@Q@WLRAHWHU IRU &4

F'XUDEOH KRXVLQJ ZLWKVMSDRSOHKDQEKVYDIH GHWHFWL|
LQGXVWULDO DSSOLFDWLRMRVSKRWRHAOBHFWULF DQG L(

PDLQWHQDQFH FRVWYV VRUV LQ DSSOLFDWLRQV VX
SURGXFW LQ D VHDOHG ER]
WDQN

(EW-@ &

$GGLWLRQDO LOIRUPDWLRQ
'"HWDLOHG WHFKQLFDO GDWD !

2UGHULQJ LQIRUPDWLRQ
'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP
,QVWDOODWLRQ QRWH
5HFRPPHQGHG DFFHVVRULF

ZZZ P\VLFN FRP HQ &4 E.
JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \
GDWD &$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF

‘=k5H DQG JHW
)SSOLFDWLR
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&DSDFLWLYH SUR[LPLW\ VHQVRUV

SHFWDQJXODU KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD
JHDWXUHYV

'"LPHQVLRQV : [ + [ PP[ PP[ PP PP[ PP PP
PP [ PP PP
6HQVLQJ YDQJIH 6 PP PP PP PP
$VVXUHG VHQVLQJ UDQJH 6 PP PP
,QVWDOODWLRQ W\SH )OXVK 1RQ AXVK
6ZLWFKLQJ IUHTXHQF\ +] +]
2XWSXW W\SH 313 131
2XWSXW IXQFWLRQ 1& RU 12 ZLUH FRQAJXUDEOH &RPSOHPHQWDU\
(OHFWULFDO ZLULQJ '& ZLUH
(QFORVXUH UDWLQJ 3 .3
6HQVLWLYLW\ DGMXVWPHQWHDFK LQ EXWWRQ WHDFK LQ YLD FDEOH 3RWHQWLRPHW

$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

6XSSO\ YROWDJH 9 '& 9 '& 9 '& 9 '&

5LSSOH ” ,

9ROWDJH GURS » 9 '& .
&XUUHQW FRQVXPSWLRQ * P$ " P$

7LPH GHOD\ EHIRUH DYDLODEL ®MW\ : PV

+\WWHUHVLV '"HSHQGLQJ RQ 7THDFK LQ

5HSHDWDELOLW\ "
7THPSHUDWXUH GULIW RI 6

(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW , , P$
&RQQHFWLRQ W\SH &DEOH P 39& &RQQHFWRU 0 &DEOH P 39&

6KRUW FLUFXLW SURWHFWLRQ
5HYHUVH SRODULW\ SURWHFWLRQ
3RZHU XS SXOVH SURWHFWERQ

6KRFN YLEUDWLRQ J PV « +] PP
$PELHQW RSHUDWLQJ WHPSHUBWXUH f& 2 f& f&
$PELHQW VWRUDJH WHPSHUDW&UH f& 2
+RXVLQJ PDWHULDO 3%7 3&
SHGXFWLRQ IDFWRU 5 7KH YDOXHVY DUH UHIHUHQFH YDOXHV ZKLFK PD\ YDU\
OHWDO
:DWHU
39&
2LO0
21 8E
$SWPD[
LWKRXW ORDG
21 6U

8E DQG 7D FRQVWDQW
'R QRW EHQG EHORZ f&
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&DSDFLWLYH SURJ[LP

SHFWDQJXODU K

2UGHULQJ LQIRUPDWLRQ

&4

T,QVWDOODAKMKQ WRHAXVK
FT2XWSXW IXQFRMLR® ZLUH FRQAJXUDEOH
}6HQVLQJ YDRBH 6 PP

2XWSXW W\SH "LPHQVLRQV : [ + [ &RQQHFWLRQ &RQQHFWLRQ
313 PP[ PP PP &DEOH ZLUH P 39& &G &4 133 .:
131 PP [ PP PP &DEOH ZLUH P 39& &G &4 113 .:

&4

T,QVWDOODAKMKQ WRHAXVK
F2XWSXW I%RPWORGHQWDU\
$6HQVLQJ YDRBH 6 PP

513 PP [ PP PP  &RQQHFWRU 0 SLQ &G &4 133 .&
PP [ PP | PP &DEOH ZLUH P 39& &G &4 133 .:
131 PP [ PP PP &RQQHFWRU 0 SLQ &G &4 113 .&
PP[ PP PP &DEOH ZLUH P 39& &G &4 113 .:

'LPHQVLRQDO GUDZLQJV

. &4 [[L[[ [:I &4  [[1[[ [&]
FDEOH FRQQHFWRU

®) =

>

/(' LQGLFDWRU JUHHQ

/(' LQGLFDWRU \HOORZ

7HDFK LQ EXWWRQ

6HQVLQJ DUHD /(' LQGLFDWRU
3RWHQWLRPHWHU
&RQQHFWLRQ
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&DSDFLWLYH SUR[LPLW\ VHQVRUV

SHFWDQJXODU KRXVLQJ

&4 [[L[[ [:]
FDEOH

/(' LQGLFDWRU
3RWHQWLRPHWHU
&RQQHFWLRQ

&RQQHFWLRQ GLDJUDP

&G &G &G 1
''''' ! T D
. D N
- - -
| |

,QVWDOODWLRQ QRWH

$ %
&4 . PP PP
&4 - PP PP
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&DSDFLWLYH SURJ[LP

SHFWDQJXODU K

SHFRPPHQGHG DFFHVVRULHYV

&RUGVHWY DQG FRQQHFWRUYV

&RQQHFWRU 0 SLQ
(QFORVXUHDFNHW
JLIXUH &RQQHFWRU W\SH WBWAQXUPBMWRQLDO &DEOH OHQJWK ORGHO QDPF
P 2/ @
,3 39&
P 21 =0
6WUDLJIKW ' .
. 385 KDORJHQ P 2/ 0&
’ IUHH P "2/ * 0&
P 2/ : 0
,3 39&
P 2/ : 0
JHPDOH FRBLIJKW DQJOH b =y .
QHFWRU 3 385 KDORJHQ :
' IUHH P "2/ © 0&
BWUDLJIKW 3%7 2 '26 e
,3
5LJKW DQJOH 3%7 2 ‘26
1
6WUDLJIKW 3%7 2 67 ( *
0DOH FRQQHFWRU .3
5LIJKW DQJOH 3%7 2 67 (

JRU DGGLWLRQDO DFFHVVRULHV SOHDVH VHH SDJH *

352;,0,7< 6(16256 _ 6,8&.
BXEMHFW WR FKDQJH ZLWKR



&DSDFLWLYH SUR[LPLW\ VHQVRUV

SHFWDQJXODU KRXVLQJ
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ODJQHWLF SUR[LPLW\ VHQVRUV

ODIJQHWLF SUR[LPLW\N VHQVRUV ZLWK PD[LPXP RSHUDWLQJ

6,&. RITHUV D FRPSUHKHQVLYH UDQJH RI
PDIJQHWLF SUR[LPLW\ VHQVRUV LQ F\OLQGULFDO
00 DQG UHFWDQJXODU 04 GHVLJQV 7KH
VHQVRUV DUH DYDLODEOH ZLWK ORQJ RSHUDW
LQJ GLVWDQFHY DQG WKH $GYDQFHG VHULHYV
RITHUV DQ HI[ WHQGHG RSHUDWLQJ GLVWDQFH
ZLWK HQWLUHO\ QHZ DSSOLFDWLRQ RSWLRQV
RSHQHG XS GXH WR LWV VPDOOHU PDJQHWYV

7KH 1DPXU YHUVLRQ RI WKH 00 VHQVRUYV
FRPSOHWHYV WKLV FRPSUHKHQVLYH VHULHYV

04 VHQVRUV RIIHU DOO WKH DGYDQWDJHV RI D
PDIJQHWLF SUR[LPLW\ VHQVRU LQ D FRPSDFW
SODVWLF KRXVLQJ ODJQHWLF SUR[LPLW\
VHQVRUV DUH VSHFLDOO\ GHVLJQHG IRU KDUVK
HQYLURQPHQWY VLQFH WKH\ DUH UHVLVWDQW WR
GXVW KHDW DQG YLEUDWLRQ 7\SLFDO DSSOLFD
WLRQV LQFOXGH VLWXDWLRQV EH\RQG WKH WHFK
QRORJLFDO OLPLWDWLRQV RI RWKHU VHQVRUV
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ODJQHWLF SUR[LPL

ODIJQHWLF SUR[LPLW\ VHQVRUV

6HOHFWLRQ JXLGHV (
SBURGXFW IDPLO\ RYHUYLHZ

00
ODJQHWLF SUR[LPLW\ VHQVRUV LQ FRPPRQ 0O 0 DQG 0 F\OLQGUL

00 1DPXU
1DPXU PDIJQHWLF SUR[LPLW\ VHQVRUV LQ D F\OLQGULFDO KRXVLQJ |

04
ODJQHWLF SUR[LPLW\ VHQVRUV LQ D UHFWDQJXODU KRXVLQJ
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6HOHFWLRQ JXLGHYV

ODIJQHWLF SUR[LPLW

-XVW D IHZ VWHSV WR WKH ULMRW PDIJQHWLF SURJ[LPL\

‘KLFK GHVLJQ LV UHTXLUHG"
&\OLQGULFDO WKUHDGH Q Q Q Q Q
5HFWDQJXODU Q
:KDW VL]H LV UHTXLUHG"
0 Q
0 Q Q
0 Q Q
[ [ PP Q
:KDW PD[LPXP VHQVLQJ UDQJH LV
UHTXLUHG"
PP Q Q
PP Q Q
PP Q Q
:KDW RXWSXW W\SH LVJUHTXLUHG"
‘& ZLUH Q Q Q Q
1DPXU Q Q
:KDW KRXVLQJ PDWHULPO VKRXOG WKH VH(Q
VRU KDYH"
30DVWLF Q
1LFNHO SODWHG EUDVV Q Q Q Q Q
6WDLQOHVV VWHHO 9 $ Q
:KDW W\SH RI FRQQHFWLRQ LV UHTXLUHG"
&RQQHFWRU Q Q Q Q Q Q
&DEOH Q Q Q Q Q Q

JURP SDJH

352;,0,7< 6(16256 _

6,&.

6,&. FDQ DOVR RIIHU FXVWRPL]HG VROXWLRQV

<RX FDQ AQG PRUH LQIRUPDWLRQ L{
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ODIJQHWLF SUR[LPLW\ VHQVRUV 6HOHFWLRQ JX

ODIJQHWLF SUR[LPLW\ VHQVRU VHQVLQJ UDQJHV DW D J(

R DPLO 0D Q Q D Q PP 3DJ

00 PP PP

00 > P b P

00 DP PP > p ‘ ‘

00 DP PP PP

. 5 - ‘ ‘

6HQVLQJ UDQJH EDVHG RQ LQVWDOODWLRQ LQ QRQ PDJQHWLF PDWHULDO XVLQJ ODJQHW 0$* % 0
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ODJQHWLF SUR[LPLW

SURGXFW IDPLO\ RYHUYLHZ

BURGXFW IDPLO\ RYHUYLHZ

S|

00
ODJQHWLF SUR[LPLW\ VHQVRUV LQ FRPPRQ 0 O DQG 0 F\OL

7HFKQLFDO GDWD RYHUYLHZ
+RXVLQJ

7TKUHDG VL]H

&\OLQGULFDO
0 [

+RXVLQJ
6HQVLQJ YDQJIH 6 PP PP
ODJQHWLF AHOG VHQVLWLYLW\ PLQ P7 P7

+RXVLQJ PDWHULDO 1LFNHO SODWHG EUDVV VWDLQOHVV VWHHO 9 $

(QFORVXUH UDWLQJ .3
&RQQHFWLRQ &RQQHFWRU 0 SLQ &DEOH ZLUH &RQQHFWRU 0

$W D JODQFH
$5HOLDEOH GHWHFWLRQ RI SHU P DHUHRP PDQJ QW WA/ PIDKVUHRKIKOQ R
OHVV VWHHO DOXPLQXP SODVWLF RU ZRRG
$3UHFLVH VZLWFKLQJ SRLQW DQG H[DFW K\VWHUHVLV
$+5HOLDEOH REMHFW GHWHFWLRQ LQ KLJK WHPSHUDWXU*
$6PDOO KRXVLQJ ZLWK ODUJH RSHUDWLQJ GLVWDQFHV
$5HVLVWDQW WR GXVW GLUWYVPQWBGRYLEUMHVLA G W HEFFIHDIVE QU

1 JRQH

'"HWDLOHG LQIRUPDWLRQ ( I
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ODIJQHWLF SUR[LPLW\ VHQVRUV SURGXFW IDPLO\ R

00 1DPXU 04

QGULFDO KRDPAWPDIQHWLF SUR[LPLW\ VHQVRUV LQ D FOOUQE WILFD®OURRXPLUVQIMRQVRUY LQ D UHFWDQ.
H[SORVLYH DUHDYV

&\OLQGULFDO 5HFWDQJXODU
0 2
0o I
2 PP[ PP[ PP
PP[ PP[ PP
PP PP PP
P7 P7 P7
1LFNHO SODWHG EUDVV 3RO\DPLG
.3 ,3
SLQ &RQQHFWRU 0 SLQ &DEOH ZLUH &DEOH ZLUH &RQQHFWRU 0 SLQ &Dl

QXFK DVIVWWHGWLRQ RI SHUPDQHQW PDJQHW MW MIQURXHEVQRQ GHWWRORDRIH LQ DDWPDOO FRP!
QHWLF PDWHULDOV VXFK DV \5\0DVN@QQEU B WMLHFHIOR DVLDQRILRDIXWK DQ ,3 HQFORVXU

RU ZRRG $t'"HWHFWLRQ RI SHUPDQHQW PDJQHWYV WKUR

vV $1DPXU GHVLJQ IRU XVDJH LQ KD]DUGRQYNWLS PRWHNWLDONDWXFK DV \B\WWDNQQFEVV V\
$+6XLWDEOH IRU REMHFW GHW HFYWL\R QG XRUKARRGNHPSHUDWXUH D

QWHQDQFWR RRWY VHQVLQJ UDQJIHV $+6ROYHV KLJK WHPSHUDWXUH WEBEBOLFDWLRQ

$)LWV RQ WR VWDQGDUG 0 DQG 0 | LQWWMBSHUIDMWROH UHVLVWDQW PDH QWWDLQ WK
DQG WKH VHQVRU EHKLQG DQ LQVXODW !

$1RQ FRQWDFW RSHUDWLRQ WW D WK \FwHtv
DQG YLEUDWLRQ

$+3UHFLVH VZLWFKLQJ SRLQW DQG K\VWHUHYV

$+6HQVLQJ GLVWDQFH XS WR PP

$+LJK VZLWFKLQJ IUHTXHQF\

$+6KRUW FLUFXLW UHYHUVH SROTBULW\ SURW
SXOVH VXSSUHVVLRQ

N N e e C——
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ODIJQHWLF SUR[LPLW
&\OLQGULFDO WKUHD

ODIJQHWLF SUR[LPLW\ VHQV

0 DQG 0 F\OL

QGULFDO K

I

C€

$GGLWLRQDO L({

'"HWDLOHG WHFKQLFDO G
2UGHULQJ LQIRUPDWLRQ
'LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP
OD[LPXP VHQVLQJ UDQJH
5HFRPPHQGHG DFFHVVR

SURGXFW GHVFULSWLRQ

00 PDJQHWLF SUR[LPLW\ VYWV V 7KHRYL ®BIQHWLF VHC
ORQJ VHQVLQJ UDQJHV W KDQ¥ GRQHGHIOQ DEPVWOLQGULFDO
GHWHFW PDJQHWLF REMHPWWY DYDROIIEGH LQ VL]HV 00
SUR[LPLW\ VHQVRUV DUH OBVLVWDQW WR GXVW

KHDW YLEUDWLRQV DQG RWKHU KDUVK HQYLURQ

$W D JODQFH

$15HOLDEOH GHWHFWLRQ RISSIOUPEQHQREMHFW GHWHEW
PDJQHWV WKURXJK QRQ I HUHWLROPDX QH WR.G H V
PDWHULDOV VXFK DV VWDBERDBUWKRWWHDI ZLWK ODUJF
DOXPLQXP SODVWLF RU ZEBRGWDQFHV
$+3UHFLVH VZLWFKLQJ SRLQ3M\DIQGVB@WFWR GXVW GLUW
K\WWHUHVLV LQFUHDVLQJ VHQVRU OLIH D
PDLQWHQDQFH FRVWV

<RXU EHQHAWYV

$11RQ FRQWDFW RSHUDWLRQDHOHPRHDWHVLQJ GLVWDQF

LQWHUIHUHQFH IURP GLUWEGXKWWZ IDWEKLQJ LQFUHDVH

YLEUDWLRQV LQFUHDVLOIRHGRRWDEW RQGYHUVDO

UHGXFLQJ PDLQWHQDQFH WRVUWXJK VHYHUDO VXEVWD(

$+6SDFH VDYLQJ LQVWDOOD®QBQWLFHFR @ WPDDHUV DQG

GHVLJQ WLYH 37)( ZDOOV DQG QRQ F
PHWDO ZDOOV

DIRUPDWLRQ

DWD (

(

(

ZZZ P\VLFN FRP HQ 00 E.
JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \

m GDWD &$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VF

‘=sk5H DQG JHW
)SSOLFDWLR
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ODIJQHWLF SUR[LPLW\ VHQVRUV

&\OLQGULFDO WKUHDGHG KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD

JHDWXUHYV

+RXVLQJ 0 [ 0
6HQVLQJ YDQJH 6
6W D Q G D URSP
$GYDQFHG
$VVXUHG VHQVLQJ UDQJH 6
6WDQGDUG
$GYDQFHG 2
ODJQHWLF VHQVLWLYLW\
6WDQGDUG P7
$GYDQFHG 2
6ZLWFKLQJ IUHTXHQF\
6WDQGDUG +]
$GYDQFHG 2
2XWSXW W\SH 313 131
2XWSXW IXQFWLRQ 12 12
(OHFWULFDO ZLULQJ ‘& ZLUH
(QFORVXUH UDWLQJ .3
O0DJQHWLF DOLJQPHQW $[LDO

PP
PP

PP

1&

0 I
PP PP
PP PP PP
PP
PP PP
P7
P7 P7

+]

6HQVLQJ UDQJH EDVHG RQ LQVWDOODWLRQ LQ QRQ PDJQHWLF PDWHULDO XVLQJ ODJQHW 0$*

$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

6XSSO\ YROWDJH 9 '& 9 '&
5LSSOH J
9ROWDJH GURS
6WDQGDUG " 9
$GYDQFHG 2
&XUUHQW FRQVXPSWLRQ * P$

7LPH GHOD\ EHIRUH DYDLODELOLW\
6WDQGDUG
$GYDQFHG 2

PV

+\VWHUHVLV
S5HSHDWDELOLW\ "
7HPSHUDWXUHUGULIW RI 6
(0& $FFRUGLQJ WR (1
2XWSXW EXUUHQW
6WDQGDUG " P$
$GYDQFHG 2 D
21,9
SWPD]
.LWKRXW ORDG
9RQ 6U 96 XQG 7D FRQVWDQW

'R QRW EHQG EHORZ f&
3XOVHG

6XEMHFW WR FKDQJH ZLWKRXW QRWLFH

PV

P3$
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ODIJQHWLF SUR[LPLW

&\OLQGULFDO WKUHD

&RQQHFWLRQ W\SH &DEOH P 385 39&DEOH P 38%BDNHFWRU 0 SLQ
&RQQHFWRU 0 SLQ

6KRUW FLUFXLW SURWHFWLRQ
5HYHUVH SRODULW\ SURWHFWLRQ
3RZHU XS SXOVH SURWHFWLRQ

6KRFN YLEUDWLRQ J PV « +] PP
$PELHQW RSHUDWLQJ WHPSHUBWXUH f&
+RXVLQJ PDWHULDO OHWDO 1LFNHO SODWHG EUDVYV 6WDLQO

1LFNHO SODWHG EUDVV
7LIKWHQLQJ WRUTXH PDJ[
6WDQGDUG 1P 1P 1P
$GYDQFHG 2 1P 1P
21,9
$WPD[
.LWKRXW ORDG
9RQ 6U 96 XQG 7D FRQVWDQW

'R QRW EHQG EHORZ f&
3XOVHG

2UGHULQJ LQIRUPDWLRQ

00

f+RXVIOQJ
T +RXVLQJ PRWHNHO® GODWHG EUDVV

6HQVLQJ UDXQW B XW| W\SH +RXVLQJ &RAEQWISKWLRQ &R Q QRIG W@ RID|P H
IXQFWLRQ GLDJUDP

&DEOH ZLUH &éD

313 6WDQGDUG 12 385 39&
op - &RQQHFWRU 0 SLQ &G 00 $36 =7.
&DEOH ZLUH P a0 s16 =
131 6WDQGDUG 12 385 39&
&RQQHFWRU 0 SLQ &G 00 $16 =7.
6HQVLQJ UDQJH EDVHG RQ LQVWDOODWLRQ LQ QRQ PDJQHWLF PDWHULDO XVLQJ ODJQHW 0%* % 0
00
T +RXVIOQJ]

F+RXVLQJ PDWAHNH® GODWHG EUDVYV

6HQVLQJ UDXQW B XW| W\SH +RXVLQJ &REQWISKWLRQ &R Q QRIG W@ RID|P H
IXQFWLRQ GLDJUDP

&DEOH ZLUH &é’

12 385 39& $36 =
313 6WDQGDUG &RQQHFWRU 0 SLQ &G 00 $36 =&.
&DEOH ZLUH _
PP PP 18 e 308 & 00  $32 =8.
&DEOH  ZLUH P 00 s16 -8
131 6WDQGDUG 12 385 39&
&RQQHFWRU 0 SLQ &G 00 $16 =&.
&DEOH  ZLUH P 00 s36 =P
313 $GYDQFHG 12 385 39&
PP PP &RQQHFWRU 0 SLQ &G 00 $36 =&
DEOH ZLUH _
131 $GYDQFHG 1% S5t 304 & & 00 $16 =8
6HQVLQJ UDQJH EDVHG RQ LQVWDOODWLRQ LQ QRQ PDJQHWLF PDWHULDO XVLQJ ODJQHW 0$* % 0
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ODIJQHWLF SUR[LPLW\ VHQVRUV

&\OLQGULFDO WKUHDGHG KRXVLQJ

00
F+RXVIODQJ]

BHQVLIQIXWSXW W\SH |+RXVLQERQZIMVFBMWQ +ERRQ/Q BB W LORRIG HO QD|P H 3
UbDQJ IXQFWLRQ PDWHULBQDJUDP

&DEOH ZIULFWHO SODWHG ]
P 385 39& EUDVV £d' 00 $36 =8.

313 GWDQGDulé &RQQHFWRYLEQNio SO&GHG -
SLQ . e 00  $36 =&.
PP
PP &RQQHFWRULBNHO SO HG _
1& SLQ EUDVYV EC\-{V 00 $32 =&.
&I:-I? QHFWRULBNHO SOQ&VHG 00 $16 =&
SLQ EUDVV D
PP 313 e e ffEs?sHs 39%&;TJBSVSO£(¥VHG e
PP &RQQHFWRULBENHO SOQC\:{\/HG 00 $36 =&
SLQ EUDVV -
6HQVLQJ UDQJH EDVHG RQ LQVWDOODWLRQ LQ QRQ PDJQHWLF PDWHULDO XVLQJ ODJQHW 0$* % 0
'LPHQVLRQDO GUDZLQJV
00 $I[ [7] 00 $36 [8]
0 FRQQHFWRU 0 FDEOH
A= A=
I=EHHT =P —HH
&RQQHFWLRQ &RQQHFWLRQ (
/(' LQGLFDWRU /(' LQGLFDWRU
J)DVWHQLQJ QXWYV [ ZLGWK DFURVV SODVWLADVWHQLQJ QXWV [ ZLGWK DFURVV SODVWLF
00 $[[ [8. 00 $[[ [&.
0 6Q PP FDEOH 0 6Q PP FRQQHFWRU

E@-—@ ——HH-— 1+ -=tet-—-HH—1

&RQQHFWLRQ &RQQHFWLRQ
/(' LQGLFDWRU /(' LQGLFDWRU
)DVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO )DVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO
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ODIJQHWLF SUR[LPLW

&\OLQGULFDO WKUHD

&RQQHFWLRQ
/(' LQGLFDWRU

)DVWHQLQJ QXWV [ ZLGWK DFURVV

00 $[[ [&.
0 60 PP FRQQHFWRU

Ez WU

&RQQHFWLRQ
/(' LQGLFDWRU

)DVWHQLQJ QXWV [ ZLGWK DFURVV

0 60

e

00 $[[ [&
( PP FRQQHFWRU

&RQQHFWLRQ
/(' LQGLFDWRU

JDVWHQLQJ QXWYV [ ZLGWK DFURVYV

( 352;,0,7< 6(16256 _ 6,8&.

&RQQHFWLRQ
/(' LQGLFDWRU

PHWDO )DVWHQLQJ QXWV [

ZLGWK DFURVV PHWDO

00 $[[ [8.
0 60 PP FDEOH

&RQQHFWLRQ
/(' LQGLFDWRU
JDVWHQLQJ QXWV [

PHWDO
PP KH[ PHWDO

00 $S[[ [8

0 6Q PP FDEOH

&RQQHFWLRQ
/(' LQGLFDWRU
PHWDO )DVWHQLQJ QXWV |

ZLGWK DFURVV PHWDO
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ODIJQHWLF SUR[LPLW\ VHQVRUV

&\OLQGULFDO WKUHDGHG KRXVLQJ

&RQQHFWLRQ GLDJUDP

&G &G &G &G

..... . —— —— ——
i i i i
i i i —

&G

''''' I

¢

=

_i__
i
T

OD[LPXP VHQVLQJ UDQJH

00[[ S[[ [II 00[[ S[[ [II
6Q PP 6Q PP
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ODIJQHWLF SUR[LPLW

&\OLQGULFDO WKUHD

o0[[ $[[ [II 00[[ $[[ [II
6Q PP 6Q PP
e

€
€
€
€
€
€
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ODIJQHWLF SUR[LPLW\ VHQVRUV

&\OLQGULFDO WKUHDGHG KRXVLQJ

SHFRPPHQGHG DFFHVVRULHYV

ORXQWLQJ EUDFNHWYV

t$FFHVVRUNRWBMLQJ EUDFNHWYV
fODWHEWHBI O ]LQF FRDWHG

o O O
YLIXUH 7KUHDG VL]H &RQAJXUDWLRQ OR®HD ®DPH
BWUDLJKW %() :* 0 2 2
0
5LJKW DQJOH %() 110 2 2
BWUDLJIKW %() :* 0 22
0
5LJKW DQJOH %() 110 2 2
BWUDLJKW %() :* 0 2 2
0

5LJKW DQJOH %() :1 0 2 2
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ODIJQHWLF SUR[LPLW

&\OLQGULFDO WKUHD

&RUGVHWY DQG FRQQHFWRUV

&RQQHFWRU O SLQ
&RQQHFWRQAIJXUMFORVXUBFNHW o o o
JLIXUH W\SH WLRQ UDWLQJPDWHULDO &DEOH OHQJWK ORGHO® QDPFH 3
P 2/ * 0 2
, 3 39&
P 21 * 0 2
6WUDLJIJKW = . ,
. 385 P 2 0&
’ KDORJHQ IUHg "9/ * 0& 2
P 2/ . 0 2
, 3 39&
P 2/ . 0 2
JHPDOH S5LJKW DQJOH , _
FRQQHFWRU 3 385 P 2 U ’
’ KDORJHQ IUHp Y - o0& 2
6WUDLJIKW 3%7 2 '26 * 7
3
S5LIJKW DQJOH 3%7 2 '26 : 2
6WUDLJKW 3%7 2 67 ( * 2
ODOH 3
FRQQHFWRU ’
5LJKW DQJOH 3%7 2 67( : 2
&RQQHFWRU O SLQ
F (QFORVXUH3UDWLQJ
X o o o
JLIXUH &RQQHFWRU W\SH &RQAJXUDWLRQ -DFNHW PDWHULDO &DEDH OHQJIW
P 2/ * 0 2| 2
39&
P 2/ * 0 2| 2
6WUDLJKW
385 P 2/ * 0& 2| 2
KDORJHQ IUHH p 9/ * 0& 2 2
P 2/ 0 2| 2
39&
5LJKW DQJOH P 2! - 0 |
JHPDOH , . 2| 2
FRQQHFWRU 385 P 2/ : 0&
KDORJHQ IUHH p "2/ © 0& 2| 2
6WUDLJKW 3%7 2 ‘26 * 21 2
5LJKW DQJOH 3%7 2 '26 : 21 2
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ODIJQHWLF SUR[LPLW\ VHQVRUYV

&\OLQGULFDO WKUHDGHG KRXVLQJ

ODJQHWYV
o O O
YLIXUH "LDPHWHU +HLIKW ODWHULDO OR8H® ®DPH
55 55 %DULXP IHUULWBISZLWK%
SODVWLF FRDWL®J
PP %DULXP IHUULQ/\?I% 0
PP
PP %DULXP IHUULW% e
PP PP 6WURQWLXP II-Pl?l:J)LWH%
PP PP $OXPLQXP QLFNI—P&:}ZREDS;OW
B 6
PP PP 6DPDULXP FRED W
THUPLQDO DQG DOLJQPHQW EUDFNHWYV
o O O
YLIXUH '"HVFULSWLRQ ODWHULDO 7KUHDG VL]H © BRBHO QDPH
0 %() .+ 0 202
7HUPLQDO EUBRNHWWALF 3$ JODYV %() .+ 0 ) )
ZLWKRXW A[HG WXWIRS UHLQIRUFHG ’ (
0 %() .+ 0 2 2
0 %() .+) 0 2 2
7HUPLQDO EUDBRNHWWALF 3$ JoDyV %() .+) 0 ) )
ZLWK A[HG VWREHU UHLQIRUFHG :
0 %() .+) O 2| 2
=LQF SODWHG VWHHO %() .+6 1 g 2
VKHHW 'LHFDVW ]LQF
FODPS 0 %() .+6 1 z
8QLYHUVDO EFWPOOPEVV VWHHO 0 %() .+6 1 1 Pl
VIVWHPVY VKHHW 6WDLQOHVV VWHHO
FODPS 0 %() .+6 1 1 2 2
6WHHO ]JLQF FRDWHG 2 %() 06 * $ 2
6WDLQOHVV VWHHO 2 %() 06 * 1% 2

JRU DGGLWLRQDO DFFHVVRULHVY SOHDVH VHH SDJH *
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00 1DPXU

1DPXU PDIJQHWL

ODIJQHWLF SUR[LPLW
&\OLQGULFDO WKUHD

F SUR[LPLW
F\OLQGULFDO KRXVLQJ IRU

I

(€&

$GGLWLRQDO L({
"HWDLOHG WHFKQLFDO G

2UGHULQJ LQIRUPDWLRQ
'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP

OD[LPXP VHQVLQJ UDQJH
5HFRPPHQGHG DFFHVVR

SURGXFW GHVFULSWLRQ

00 1DPXU PDJQHWLF SUR[LPPYLMQ NHIXRUY[SORVLYH DWPF
SURYLGH ODUJH RSHUDW LRQVL@UVRDIQFHWWL WV KRWG XFWR U
FDQ UHOLDEO\ GHWHFW PNVRUNWILEFHRE EGIFWAR UHOLDEO\
ODJQHWLF SUR[LPLW\ VHQRRHY DWHDWHMLGWDRWWQFHV 7
WR GXVW KHDW DQG YLEUDHWILRQ |RDNCI)D WERYYV DUHD)
LGHDO IRU XVH LQ KDUVK H®QYDURIRPHQWY GHVLIQV

$W D JODQFH

F'HWHFWLRQ RI SHUPDQHQ®@WXRWDEHOMVIRU REMHFW GHW
WKURXJK QRQ IHUURPDJQMWMWMPS POBMXUB @OWHDYV GXH \
VXFK DV VWDLQOHVY VWHHQ@J DORBH@XP
SODVWLF RU ZRRG F)LWV RQ WR VWDQGDUG 0 I

F1DPXU GHVLJQ IRU XVDJH LQVKMOD OB WXRQ
H[SORVLYH DUHDV

<RXU EHQHAWYV

$+1DPXU GHVLJQ HQVXUHV MDIH R REHUWMMR®J GLVWDQF

LQ KLJKO\ H[SORVLYH DUHDWOLDEOH VZLWFKLQJ HYHC
$+1RQ FRQWDFW RSHUDWLRGRMLWUIRL WROHUDQFHYV

UHVLVWDQFH WR GLUW & XRQ PRGWDLEN DX\QIRHUVDO

LQFUHDVLQJ VHQVRU OLIHWKQ® XWIHKGKXKFYBUWDO VXEVWD/

PDLQWHQDQFH FRVWV LQJ SODVWLF FRQWDLQHUV
SURWHFWLYH 37)( ZDOOV

DIRUPDWLRQ
DWD (

(

(

ZZZ P\VLFN FRP HQ 00B1DPXU E
JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \=
GDWD &$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VFs

5H DQG JHW

)SSOLFDWLR
ULH
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ODIJQHWLF SUR[LPLW\ VHQVRUV 00 1DPXU

&\OLQGULFDO WKUHDGHG KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD
JHDWXUHYV

00 1DPXU 00 1DPXU
+RXVLQJ 0 0 I

6HQVLQJ YDQJIH 6 PP PP PP PP PP PP PP PP
$VVXUHG VHQV.LQJ UDQJH 6 PP PP PP PP

ODJQHWLF VHQVLWLYLW\ P7 P7 P7 P7

6ZLWFKLQJ IUHTXHQF\ +]

2XWSXW W\SH 1DPXU

2XWSXW IXQFWLRQ &RQWURO FRXUUHQW GHSHQGLQJ RQ VZLWFKLQJ VWDWH DFFRUG
(QFORVXUH UDWLQJ .3

O0DJQHWLF DOLJQPHQW $[LDO

6HQVLQJ UDQJH EDVHG RQ LQVWDOODWLRQ LQ QRQ PDJQHWLF PDWHULDO XVLQJ ODJQHW 08$* % O

$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

00 1DPXU 00 1DPXU

6XSSO\ YROWDJH 9 '& 9 '&

5LSSOH "

7LPH GHOD\ EHIRUH DYDLODE IPOL W\

+\WWHUHVLV

5HSHDWDELOLW\ g

7HPSHUDWXUH GULIW RI 6

(0& $FFRUGLQJ WR (1
&XUUHQW FRQVXPSWLRQ VHQVRWU LV DFWLYDWHG

&XUUHQW FRQVXPSWLRQ VHQRSRU LV QRW
DFWLYDWHG

&RQQHFWLRQ W\SH &RQQHFWRU 0 SLQ &DE@RQQPF®IRU 0 SLQ &DEOH P 3
&DEOH P

:LUH EUHDN SURWHFWLRQ
6KRUW FLUFXLW SURWHFWLRQ
5HYHUVH SRODULW\ SURWHFWLRQ

6KRFN YLEUDWLRQ J PV  « +] PP

$PELHQW RSHUDWLQJ WHPSHUBWXUH f&

+RXVLQJ PDWHULDO OHWDO 1LFNHO SODWHG EUDVV
7LIJKWHQLQJ WRUTXH PD[ " 1P " 1P
(& $SSURYDO &HUWLAFDWH7h9  $7(;

$7(; PDUNLQJ (; ,, *([LD,,& 7 7D f& « f&
+D]DUGRXV DUHD FDWHJRU\*

,QSXW YR®OMWDJH 8 9

,QSXW SRZMU 3 P:

,QSXW FXWDUHQW |, P$

,QWHUQDO FO®PDFLWDQFH & Q)

,QWHUQDO LQFEXFWDQFH / —+

1RPLQDO YROWDJH 9 '&

21,9

9RQ 6U 96 XQG 7D FRQVWDQW
'R QRW EHQG EHORZ f&
JRU FRQQHFWLRQ WR D VHSHUDWHO\ FHUWLAHG LQWULQVLFDOO\ VDIH FLUFXLW RQO\
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00 1DPXU

ODIJQHWLF SUR[LPLW

&\OLQGULFDO WKUHD

2UGHULQJ LQIRUPDWLRQ

00 1DP XU
F+RXVIOQJI]
F2XWSXWLDREH

SOUICY PRIy S  CEORNRUIRY  GHSECUE SIBIEE 0

op op &RQQHFWRU 0 SLQ $ 1
&DEOH ZLUH P 39& &G 00 $ 1 =:
PP PP &DEOH ZLUH P &G 00 $ 1 =8
6HQVLQJ UDQJH EDVHG RQ LQVWDOODWLRQ LQ QRQ PDJQHWLF PDWHULDO XVLQJ ODJQHW 0$* % 0
00 1DP XU
F+RXVIOQJ]
F2XWSXWLDVWREH
6HQVLQJ YDQJ &RQQHFWLRQ &RQQHFWLRQ GLDJU
&RQQHFWRU 0 SL 00 $ 1 =
PP PP Ci e
&DEOH ZLUH P 39& &G 00 $ 1 =:
PP PP &RQQHFWRU 0 SLQ &G 00 $1=¢&
6HQVLQJ UDQJH EDVHG RQ LQVWDOODWLRQ LQ QRQ PDJQHWLF PDWHULDO XVLQJ ODJQHW 0$* % 0

'LPHQVLRQDO GUDZLQJV
00 $1[&] 00 $ 18]
0 FRQQHFWRU

J{@ ............... i ]

&RQQHFWLRQ &RQQHFWLRQ
/(' LQGLFDWRU

/(' LQGLFDWRU
)DVWHQLQJ QXWV [ ZLGWK DFURVV

PHWDO )DVWHQLQJ QXWV [ ZLGWK DFURVYV PHWDO
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ODIJQHWLF SUR[LPLW\ VHQVRUV 00 1DPXU

&\OLQGULFDO WKUHDGHG KRXVLQJ

00 $ 1 [&] 00 $ 1[0
0 FRQQHFWRU 0 FDEOH

(|
?
L
1.
|

&RQQHFWLRQ &RQQHFWLRQ
/(' LQGLFDWRU /(' LQGLFDWRU
)DVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO )DVWHQLQJ QXWV [ ZLGWK DFURVV PHWDO

&ROQOQHFWLRQ GLDJUDP

&G &G
_____ ] _
T T
| |
| !
| —_—t—
—— |
—

OD[LPXP VHQVLQJ UDQJH

00[[ $[[ [II 00[[ $[[ [Il
6Q PP 6Q PP (
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00 1DPXU ODIJQHWLF SUR[LPLW

&\OLQGULFDO WKUHD

00[[ $[[ [II 00[[ $[[ [II
6Q PP 6Q PP

a dh o o dh b

SHFRPPHQGHG DFFHVVRULHV

ORXQWLQJ EUDFNHWYV

F$FFHVVRWRWMBWMLQJ EUDFNHWYV
FODWHBWHMO ]JLQF FRDWHG

( |

1DP XU
1DP XU

YLIXUH 7KUHDG VL]H &RQAJXUDWLRQ ORBHD QDPH
6WUDLJIKW % () :* 0 2
0
5LJKW DQJOH %() :1 0 2
6WUDLJIKW % () :* 0 2
0
5LJKW DQJOH %() :1 0 2
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ODIJQHWLF SUR[LPLW\ VHQVRUV 00 1DPXU

&\OLQGULFDO WKUHDGHG KRXVLQJ

&RUGVHWY DQG FRQQHFWRUV

&RQQHFWRU O SLQ 2 2
o o
oo
- -
&RQQHFWRU (QFORVXUHDFNHW o o
JLIXUH  W\SH &RQAJXUDBM/RQJ PDWHULDO &DEOH OHQJWK ORGH® GDPH 3
P "2/ * 0
.3 39¢&
P 2/ * 0
6WUDLJIKW ' -
, 385 P 2/ 0&
: KDORJHQ IUH B Y + 0&
P 2/ 0
.3 39¢&
P ‘21 0
JHPDOH S5LJKW DQJOH , .
FRQQHFWRU . 385 > 2/ © o0&
’ KDORJHQ IUH i Y - o0&
6WUDLJIKW 3%7 2 26 *
.3
5LJKW DQJOH 3%7 2 ‘26
6WUDLJIKW 3%7 2 67( *
0DOH 3
FRQQHFWRU '
5LJKW DQJOH 3%7 2 67(
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00 1DPXU

ODIJQHWLF SUR[LPLW

&\OLQGULFDO WKUHD

0DJQHWYV > o
xX X
o o
[a e}
i —
o O
JLIXUH 'LDPHWHU +HLJIJKW ODWHULDO OR8H® QDPH
pp pp %DULXP IHUULWBSLWK %
SODVWLF FRDWL QM
PP %DULXP IHUUL\RI%-((‘) g
PP
* 0,
PP %DULXP IHUUL\Rﬁ-lO e
* 0,
PP PP 6WURQWLXP IH%OLWHA)
*
PP PP $OXPLQXP QLFNH%$ERED%W
*
PP PP 6DPDULXP FREE?&W e

THUPLQDO DQG DOLJQPHQW EUDFNHWYV

JLIXUH '"HVFULSWLRQ ODWHULDO

0
7THUPLQDO EUDFNHOMWWLF 3%
ZLWKRXW A[HGJOWRS AEHU UHLQIRUFHG
0

0
7THUPLQDO EUDFN3HOMWWLF 3%
ZLWK A[HG VWRBDVV AEHU UHLQIRUFHG
0

0
=LQF SODWHG VWHHO VKHHW
GLHFEDVW ]JLQF FODPOS

30DWH IRU XQLYHUVDO EDU

FODPS
6WDLQOHVY VWHHO O

VKHHW 6WDLQOHVY VWHHO
FODPS 0

6WHHO ]JLQF FRDWHG

ORXQWLQJ URG VWUDLJKW
6WDLQOHVYV VWHHO

JRU DGGLWLRQDO DFFHVVRULHVY SOHDVH VHH SDJH *
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7KUHDG VL]H

% ()

% ()

% ()

% ()

% ()
% ()
%() .

%() .

2

.+ 0

00
d0

RGHO Q

\)

.+ 0 2

.+) 0 2

.+) 0 2

.+6 1 2

.+6 1 2

+6 1 1 2

+6 1 1 2
%() 06 * $

%() 06 * 1%
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ODIJQHWLF SUR[LPLW\ VHQVRUV 00 1DPXU

&\OLQGULFDO WKUHDGHG KRXVLQJ
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ODIJQHWLF SUR[LPLW
SHFWDQJXODU K

ODIJQHWLF SUR[LPLW\ VHQV
KRXVLQJ

I

€

SURGXFW GHVFULSWLRQ

04 PDJQHWLF SUR[LPLW\ VSIPFAR I5\D DWW LB EKRXVLQJ WKD)\
GHWHFW SHUPDQHQW PDJQRWMQWKDRRBIK KQHRWOH VHQVRU\
IHUURPDJQHWLF PDWHULD®XVWXFKHDW \D/\QIBL Y LEUDW LR Q
OHVV VWHHO DOXPLQXP BEGBDWURWMVARRG KDUVK HQY
7KH 04 VHULHV IHDWXUHV D VTXDUH FRP

$W D JODQFH

$/RQJ VHQVLQJ GLVWDQFH 1LRQDFRRDNDIFW RSHUDWLRQ \
FRPSDFW UHFWDQJXODU SWDYWLFRKEBXVIMQIGLUW VKR
ZLWK DQ ,3 HQFORVXUH 3WMELYH VZLWFKLQJ SRLQW
1 '"HWHFWLRQ Rl SHUPDQHQWHRNI@MHWAL VWDQFH XS WR
WKURXJK QRQ IHUURPDJ®@ H WIKF \WWDLWHBKLROMUHTXHQF\
VXFK DV VWDLQOHVV VW HHBIOR DWW XRIUFXRW UHYHUVH S
SODVWLF RU ZRRG WLRQ DQG SRZHU XS SXOVH
$+6ROYHV KLJK WHPSHUDWXUH DSSOLFDWLRQV
E\ LQVWDOOLQJ WKH WHPSHUDWXUH UHVLV
WDQW PDJQHW LQ WKH KLJK WHPSHUDWXUH
DUHD DQG WKH VHQVRU EHKLQG DQ
LQVXODWHG DUHD

<RXU EHQHAWYV

$11RQ FRQWDFW RSHUDWLRQDNOMPR QQWWD OO ORZ FRV\
LQWHUIHUHQFH IURP GLUWLGRVW WHKRREQVWDOODWLR
DQG YLEUDWLRQV UHGXEE@P PDEWVSIOQNY@HAHF KRXVLQJ
FRVWV FKLQH VSDFH

$/RQJ VHQVLQJ GLVWDQFH ZLWK UHOLDEOH
VZLWFKLQJ UHGXFHV PLVFRXQWYV DQG
LQFUHDVHV PDFKLQH WKURXJKSXW

$GGLWLRQDO LQOIRUPDWLRQ

'"HWDLOHG WHFKQLFDO G
2UGHULQJ LQIRUPDWLRQ
'"LPHQVLRQDO GUDZLQJV
&RQQHFWLRQ GLDJUDP

OD[LPXP VHQVLQJ UDQJH
5HFRPPHQGHG DFFHVVR

DWD (

(

(

ZZZ P\VLFN FRP HQ 04 E.
JRU PRUH LQIRUPDWLRQ MXVW HQWHU WKH OLQN RU VFDQ \®
GDWD &$' GHVLJQ PRGHOV RSHUDWLQJ LQVWUXFWLRQV VFI

[=]

‘=sk5H DQG JHW
)SSOLFDWLR

ULH

[=]
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ODIJQHWLF SUR[LPLW\ VHQVRUV

SHFWDQJXODU KRXVLQJ

'HWDLOHG WHFKQLFDO GDWD
JHDWXUHYV

'‘LPHQVLRQV : [ + [ PP[ PP[ PP PP[ PP[ PP
+RXVLQJ 5HFWDQJXODU
6HQVLQJ YDQJIH 6 PP PP

$VVXUHG VHQV.LQJ UDQJH 6 PP
ODJQHWLF VHQVLWLYLW\ P7

6ZLWFKLQJ IUHTXHQF\ +]

2XWSXW W\SH 131 313

2XWSXW IXQFWLRQ 12

(OHFWULFDO ZLULQJ '& ZLUH

(QFORVXUH UDWLQJ .3

O0DJQHWLF DOLJQPHQW $[LDO

6HQVLQJ UDQJH EDVHG RQ LQVWDOODWLRQ LQ QRQ PDJQHWLF PDWHULDO XVLQJ ODJQHW 08$* % 0

$FFRUGLQJ WR (1

OHFKDQLFDO HOHFWULFDO

6XSSO\ YROWDJH 9 '& 9 '&
5LSSOH

9ROWDJH GURS : 9
&XUUHQW FRQVXPSWLRQ " P$

7LPH GHOD\ EHIRUH DYDLODEIPOLW\
+\WWHUHVLV

5HSHDWDELOLW\ "
7THPSHUDWXUH GULIW R1 6

(0& $FFRUGLQJ WR (1

2XWSXW EXUUHQW , C P$

&RQQHFWLRQ W\SH &RQQHFWRU 0 SLQ &DEOBDE®H IZB5WIQ&ERQQHFWRU 0 SL
6KRUW FLUFXLW SURWHFWLRQ (

5HYHUVH SRODULW\ SURWHFWLRQ
3RZHU XS SXOVH SURWHFWLRQ

6KRFN YLEUDWLRQ J PV « +] PP
$PELHQW RSHUDWLQJ WHPSHUBWXUH f&
+RXVLQJ PDWHULDO 3RO\DPLG 3%
+RXVLQJ FDS PDWHULDO 3RO\DPLG 3%

2149

$WPD]

:LWKRXW ORDG

9RQ 6U 96 XQG 7D FRQVWDQW
'R QRW EHQG EHORZ f&
3XOVHG
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ODIJQHWLF SUR[LPLW

SHFWDQJXODU K

2UGHULQJ LQIRUPDWLRQ
F2XWSXW IXQFWLRQ

6HQVLQJ YDQIREWSXW W\SH &RQQHFWLRQ &RQQHFWLR|Q GLDJUD

&RQQHFWRU 0 SLQ 04 $16 .7
131 &DEOH ZLUH P 385 39& &G 04 $16 .8
PP PP &RQQHFWRU 0 SLQ &G 04 $36 .7
313 &DEOH ZLUH P 385 39& &G 04  $36 .8
&DEOH éth FRQQHFM@%JO 04 $36 .3
6HQVLQJ UDQJH EDVHG RQ LQVWDOODWLRQ LQ QRQ PDJQHWLF PDWHULDO XVLQJ 0DJQHW 0$* % 0

'LPHQVLRQDO GUDZLQJV

04 SI[[7] 04 $[[ [8] 04 $[[ [3]
FRQQHFWRU FDEOH FDEOH ZLWK FRQQHFWRU
e ——- 77\
i = g -

&RQQHFWLRQ
/("' LQGLFDWRU

( &RQQHFWLRQ
/(' LQGLFDWRU

&RQQHFWLRQ GLDJUDP

&G &G &G
..... . ——y ——
——— —— ——
-~ = =
i [ i
i i —_—
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ODIJQHWLF SUR[LPLW\ VHQVRUV

SHFWDQJXODU KRXVLQJ

OD[LPXP VHQVLQJ UDQJH
oo[[ S[[ [[[

SHFRPPHQGHG DFFHVVRULHV

&RUGVHWY DQG FRQQHFWRUYV
&RQQHFWRU 0 SLQ
¥ (QFORVXUH3UDWLQJ

JLIXUH &RQQHFWRU W\SH &RQAIJXUDWLRQ -DFENHW PDWHULDO &DEOH (HC
P 2/ * 0
39&
P 2/ * 0
6WUDLJKW :
385 P 2/ * 0&
KDORJHQ IUHH p >y e
P 2/ 0
39&
5LJKW DQJOH P 2! - 0
YHPDOH - :
FRQQHFWRU 385 P 2/ : 0&
KDORJHQ IUHH p Y o0&
6WUDLJKW 3%7 2 '26 *
5LJKW DQJOH 3%7 2 '26
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ODIJQHWLF SUR[LPLW

SHFWDQJXODU K

0DJQHWYV
JLIXUH 'LDPHWHU +HLIJKW ODWHULDO ORGHO Q
PP pPp %DULXP IHUULWH ZD®K SOBVWLF
FRDWLQJ 0
* 0,
PP %DULXP IHUUL\I\PI—?0 L
PP
PP %DULXP IHUULV\PI-?B b
PP PP 6WURQWLXP IHLPl§*IDWH g
PP PP $OXPLQXP QLFNH&%{FED&W
* 6
PP PP 6DPDULXP FREDB%

JRU DGGLWLRQDO DFFHVVRULHY SOHDVH VHH SDJH *
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ODIJQHWLF SUR[LPLW\ VHQVRUV

SHFWDQJXODU KRXVLQJ
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DLORUHG VROXWLRQV

<RXU RUGHU SOHDVH &XVWRPL]DEO

I \RX GRQ-W AQG WKH SURJ[LPUWAN GIIQR/ RMKD QY WK HV6Y&\
UHTXLUHPHQWY ZH FDQ GHYHORY BDLYIFQWR B G\D WHK® \R
AWV \RXU DSSOLFDWLRQ

(YHQ ZLWK D ZLGH UDQJH RI VWDQGDUG RIIHULQJV IRU
SUR[LPLW\ VHQVRUV LQGLYLGXDO DQG FXVWRPL]HG VROX
WLRQV DUH VRPHWLPHV UHTXLUHG WR PHHW WKH VSHFLAF
UHTXLUHPHQWY DQG DSSOLFDWLRQ FRQGLWLRQV LQ WKH
DXWRPDWLRQ LQGXVWU\ 7KH GLDORJ ZLWK RXU VSHFLDOLVWYV
IRU FXVWRPL]HG GHYHORSPHQW EHJLQV KHUH

:KHWKHU VPDOO EXW FUXFLDO DGDSWDWLRQV WR RXU VWDQ
GDUG FRPSRQHQWYV RU FRPSUHKHQVLYH GHYHORSPHQWYV
DUH UHTXLUHG RXU H[SHUWV ZLOO AQG WKH RSWLPDO VROX
WLRQ :H JXDUDQWHH D VWUXFWXUHG SURMHFW ZRUNARZ
IURP WKH VWDUW
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/DLORUHG VRO

fDLORUHG VROXWLRQV

'"HVLIQ WR LPSOHPHQWDWLRQ RI D WDLORUHG VROXWLRQ LV GLYLGF
'XULQJ HDFK SKDVH RI WKH SURMHFW \RX FDQ UHO\ RQ RXU VXSSRU

$SSOLFDWLRQ DQDO\VLV

6,&. SURYLGHV \RX ZLWK RQVLWH
DVVLVWDQFH E\ DQDO\]LQJ RI \RXU
UHTXLUHPHQWYV IRU D FXVWRPL]HG
VHQVRU

BURGXFWLRQ DQG VXSSO\

8SRQ DSSURYDO 6,&. ZLOO
VXSSO\ WKH SURGXFW ZLWK
DOO 6,&. TXDOLW\ VWDQG
UHODWLQJ WR AQDO SU
WLRQ DQG SURGXFW T

$VVHVVPHQW RI UHTXLUHPF
$00 UHTXLUHPHQWY DUH D\
DQG SULRULWL]HG WR SURC
SLFWXUH RI ZKLFK SURGXFV
PHQWY DUH QHFHVVDU\

THVW LOQVWDOODWLRQ
THVW LQVWDOODWLRQV
ZLWK WKH VXSSRUW RI W
YLFH WHDP WR HQVXUH VX
LQWHJUDWLRQ RI WKH SURGX

)

'UDZLQJ XS D VSHFLAFDWLRQ
‘H ZRUN ZLWK \RX WR GUDZ XS
WKH VSHFLAFDWLRQV IRU \RXU
WRPLJHG VROXWLRQ

SURWRW\SLQJ

6,&. FDQ XVH WKH VSHFLAFDWLRQV
WR SURGXFH D IXOO\ IXQFWLRQDO
SURWRW\SH VHQVRU
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DLORUHG VROXWLRQV

&XVWRPL]DEOH VROXWLRQV WR AW \RXU QHHGYV

6,&. LV RQ \RXU VLGH DV DQ LQQRYDWLYH UHOLDEOH DQG FRPSHYV
DOO DSSOLFDWLRQ UHTXLUHPHQWY $IWHU GHWHUPLQLQJ WKH QH
ZH GHAQH WKH VSHFLAFDWLRQ IRU \RXU FXVWRPL]JHG VROXWLRQ L

&RPSLOH \RXU "ZLVK OLVWp IURP WKH IROORZLQJ FRPSRQHQWYV

&RQQHFWLRQ +RXVLQJ $FWLYH DUHI
0 ¥ )RUP DQG GHVLJQ F 6HQVLQJ UDQJH
IO ¥f 'LPHQVLRQV I +\WVWHUHVLYV
0 f ODWHULDO I 6ZLWFK RQ GHOD\
} 6SHFLDO FRQQHFWRU f QWHJUDWHG DVVHPEO\ I THPSHUDWXUH UD!
FRQFHSW
&DEOH (OHFWURQLFV 2QVLWH PRXQ)\
) I /THQJIJWK F 2XWSXW W\SH 131 313 &XVWRPL]J]HG PRXQW
I ODWHULDO s DQG ZLUH FRQFHSW IRU TXLFN
1 6SHFLDO IHDWXUHV  1RUPDOO\ RSHQ QRUPBO®\ LQVWDOODWLR
H J RLO UHVLVWDQWFORVHG VHQVRU RQVLWH

¥ QWHOOLJHQW VZLWFKLQJ

7\
\ /

<RXU FRQWDFWYV DW 6,&. DUH KDSS\
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$FFHVVRULHYV

SHUIHFW VHOVRU LOWHJUDWLRQ PDGH HDV\

,QQRYDWLYH VHQVRU WHFKQBGOGBIWILR®QWKRWHU LV DEOH WR VDYH DG
VLGH Rl WKH FRLQ ZKHQ WILOW.RQIDDMERKWNVVQMHBOGHYHORSPHQW PDQX
OLJHQW DXWRPDWLRQ VROXMULRQN DIKGH SURBXWHPHQW $ ZLGH UDQJH

LV FRPSOHWHG E\ PDW FK LRI DOFFFHHAMRRIULAHRP SRQHQWY DUH DOZD\V

IRU SURIHVVLRQDO DQG FRYWLIODHEPWLR® VRRMHW QRWLFH 2 FRQYHQLHQW
JUDWLRQ VLQJOH VRXUFH DYDLODELOLW\ LQ FRPELQDWLRQ

"KHWKHU HOHFWULFDO FR&QUKEWHRY RV k&HoLQ WKH HYHQW WKDW D
RJ\ RU PHFKDQLFDO PRXQWKYWRPVWRGPXYWLRQ LV UHTXLUHG 6,&. LV RQ
RQO\ WKH ULJKW LQWHJUDRXYH VeVrwiip B YROXPROH DQG FRPSHWHQW
OHDG WR D KLJK TXDOLW\SRUMKOKY yOR lDFEOHCPEGHYHORSPHQWY DQG
SOLFDWLRQ VROXWLRQ 7R DPTSWBWWRHIM "FEHHEH LPSOHPHQWHG LQ MXVW
VRUV DQG DFFHVVRULHV ZR Y KRGWVFRDWkRSFE R L VG- PH

WR RIIHU PD[LPXP RSHUDWLRQDO VDIHW\

$FFHVVRULHV IURP 6,&. 2 WKH
UHOLDEOH VHQVRU LQWHJUDW

* 352;,0,7< 6(16256 _ 6,&.
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$FFHVVRUL

$FFHVVRULHV

*HQHUDO LQIRUPDWLRQ
ORXQWLQJ V\VWHPV
ODJQHWYV

&RQQHFWLRQ V\WWHPYV

,QWULQVLFDOO\ VDIH 1DPXU DPSOLAHU
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*HQHUDO LQIRUPDWLRQ $FFHVVRUL

ORXQWLQJ V\VWHPYV

BURGXFW GHVFULSWLRQ <RXU EHQHAWYV

7R LQWHJUDWH 6,&. VHQVRUVRSHW\NHFW G\)DQWR RPPLFKLRPLQI DQG PDLQWHQDQF!
WHP PRXQWLQJ HTXLSPHQW \MRVRRWVHG/ PIDHKLILGHOA @RHWKRI WLPSOH SUDFWLFDO
UHTXLUHG :KHWKHU AQH DG MPHYRHRW NRVEPHPLYOROQRPHIQAW Rl WKH VHQVRU WR
SURWHFWLRQ DJDLQVW HQY L URUKRNGIW D ONKRIQXGQ MYLHRUOWD OXERUDFODPS V\VWHP

LQ WKH OXPEHU LQGXVWU\ 6,BQ\SDRWGLGHW RDMFKLED RHWIHQVRU GDPDJIJKQFQG VH
SURGXFWV IRU LQVWDOODWQRRU DOV Q PWQRQDQE VE\URMWHKE WIKRI DLG RI W& RQONQVR
VHQVRUV &XVWRPHU DQG V\VRHIPVYS HF (@ K DRERHBN . QIWHHPHD YDLODELOL W\

FDQ DOVR EH GHYHORSHG DQ&H3WBQYRUHG WRJIJHWKHU ZLWK W

IRU VSHFLDO DSSOLFDWLRQK WRH GRVWERWWDERUDWLRQ ZLW

$W D JODQFH

$ ORXQWLQJ VI\VWHPV GHVLJQHG IRU 16 38 RMPARIUWH GHYLFHYV VKLHOG VHQVRU\V
VWUHVVHV RU SURWHFW IURP ZHDWKHU
$ $ ZLGH UDQJH Rl PRXQWLQJ EUDFNHWK H X® SWDRGIMWRI WKH VHQVRUYV
FKRRVH IURP IRU HDV\ VHQVRU PRXQWLQJ
+ $SSOLFDWLRQ VSHFLAF VROXWLRQV DYD
$ )OH[LEOH VHQVRU DOLJQPHQW VSHF PRX@\R L\Q K H DDCBLS@QIPAHQML RQY SURWHFWLR G
ZLWK WKH 6,&. XQLYHUVDO FODPS V\VWHP

* 352;,0,7< 6(16256 _ 6,&.
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$FFHVVRULHV *HQHUDO LQIRUP

3DVVLYH FRQQHFWLRQ WHFKQRORJ\

SURGXFW GHVFULSWLRQ <RXU EHQHAWYV

$ ZLGH UDQJH Rl WHUPLQDO VFUHZHG PiDX5HH DR LIRI@ DO K/ B RAY\HEMFRDXW H WKH FRQQH
DOORZV WKH XVHU WR LPSOHPHQW WKHLNURZG@HRVX VW R B LIRIG ¥ Kb L'\DH QARRIXY

WLRQV 'LITHUHQW OHQJWKV DQG TXDOLWLBK R FOIEWHFRPS EGHRRPE ZQMWE ORQJ VHI
WR VXLW WKH DSSOLFDWLRQ TXLFNO\ DQE G)PRRWKOWV&RQQHFWLQJ

FDEOHV KDYLQJ D PROGHG URXQG FRQODHFWMRIERRD RIQH) HQ GVD QG WPHRM\XLFRAQL YV WAU L W
RWKHU HQG RSHQ RIIHU PD[LPXP AH[LELOLW\ WR ZLUH VHQVRUYV

$W D JODQFH

$ 7HUPLQDO VFUHZHG FRQQHFWRUV ZI7WK ¥BEBEZ AVROFNHFMWVIL-RIQV XUHV JRRG UHVLV
RU SXVK LQ FRQQHFWLRQ 0 ULJKW ZRBOH LQ FRQWUDVW 39& KDV RQO\ OLPLW#
OXEULFDQWY DQG FRRODQWYV
$ &RQQHFWLQJ DQG H[WHQVLRQ FDEOHV ZLWK 385 MDFNHW
IRU AH[LEOH DQG GHPDQGLQJ DUHD¥ &R @SISOWERW DR®G H)WHQVLRQ FDEOHV RI V
LQ GUDJ FKDLQV 9HU\ KLJK UHVLVW DQHHHW B HRALD\O 00 XEXLIWDBWH IRU XVH LQ WK
DQG FRRODQWYV LQGXVWU\ GXH WR WKHLU KLJK UHVLVWDQF
DONDOLHV DQG FOHDQLQJ DJHQWYV
$ &RQQHFWLQJ DQG H[WHQVLRQ FDEOHV ZLWK 39& MDFNHW IRU
XVH ZLWK PHGLXP PHFKDQLFDO VWUHVVHV LQ GU\ ]JRQHV VXFK
DV DVVHPEO\ OLQHV SDFNDJLQJ DQG PDWHULDO KDQGOLQJ

352;,0,7< 6(16256 _ 6 *&.
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ORXQWLQJ VIVWHPYV $FFHVVRUL

ORXQWLQJ VA\VWHPV
ORXQWLQJ EUDFNHWYV

f)RU DOO SUR[LPLW\ VHQVRUV ZLWK PHWULF KRXVLQJ

YLIXUH $FFHVVRU\ W\SH ODWHULDO 0REHB &DBH 3
6BWHHO ]LQF FRDWHG % () :* 0 | Al e
6BWHHO ]LQF FRDWHG %() :* 0 2 2 2
6WDLQOHVV VWHHO %() :* 0 1 2 2 2

ORXQWLQJ EUDFNHWYV VWUDLJKW

6WHHO ]JLQF FRDWHG % () :* 0 2 2 2
6WDLQOHVV VWHHO %() :* 0 1 2 2 2
6WHHO ]JLQF FRDWHG % () :* 0 2 2
6WHHO ]JLQF FRDWHG %() :1 0 Al el e
6WHHO ]JLQF FRDWHG %() :1 0 2 2 2
6WDLQOHVY VWHHO %() :10 1 2 2 2

ORXQWLQJ EUDFNHWV ULJKW DOJOHG

6WHHO ]JLQF FRDWHG %() :1 0 2 2 2
6WDLQOHVV VWHHO %() :10 1 2 2 2
6WHHO ]JLQF FRDWHG %() :1 0 2 2
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6XEMHFW WR FKDQJH ZLWKR



$FFHVVRULHV ORXQWLQJ V\V

ORXQWLQJ EUDFNHW GLPHQVLRQDO GUDZLQJV

%() :* 0

%() :*0 1

T
";j
ik

%() :*0 1

T

I

4




ORXQWLQJ VIVWHPYV $FFHVVRUL

%() :10 1 %() :1 0

==
<

flo-fgf 1 .

THUPLQDO DQG DOLJQPHQW EUDFNHWYV

$)RU DOO SUR[LPLW\ VHQVRUV ZLWK PHWULF KRXVLQJ

YLIXUH $FFHVVRU\ W\SH '"HVFULSWLRQ oDWHULDO © S 0REHO QDP
'LWKRXW A[HG VWRS %() .+ 0 Al oz
:LWK A[HG VWRS %() .+) 0 2 2 2
'LWKRXW A[BGDMWR S 3% %() .+ 0 2 2 2

7HUPLODO AR SOV AEHU

:LWK A[HG VWRISQIRUFHG %() .+) 0 | Z§
'LWKRXW A[HG VWRS %() .+ 0 2 2 2
:LWK A[HG VWRS %() .+) 0 22 2
:LWK EDOO MRLQW 30DVWLF %() :1 0 67 2

$OLIJIQPHQW EUDFNHWYV

ORXQWLQJ DGDSWHU
IRU VLOR DQ@GDWD\VQN 320 %() ($ &0 g 2 2
DSSOLFDWLRQV
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$FFHVVRULHV ORXQWLQJ V\V

7HUPLQDO DQG DOLJQPHQW GLPHQVLRQDO GUDZLQJV
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'LWKRXW A[HG VWRS

\@J

%() .+ 0

{
|
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ORXQWLQJ VIVWHPYV $FFHVVRUL
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$FFHVVRULHV ORXQWLQJ V\V

8QLYHUVDO EDU FODPS VA\VWHPV

f)RU DOO SUR[LPLW\ VHQVRUV ZLWK PHWULF KRXVLQJ

JLIXUH $FFHVVRU\ W\SH 'HVFULSWLRQ ODWHULDO © ©0RGHO QDPH

=LQF SODWHG VWHHO % () .+6 .+
8QLYHUVDO EDU FODPS
6WDLQOHVYV VWHHO %() .+6 .+ 1

=LQF SODWHG VWHHO
VKHHW 'LHFDWW)]LF 1 a |22
FODPS
6WDLQOHVV VWHHO
VKHHW 6WDLQ®HV.M*6/WHHO 0| 2] =
FODPS
=LQF SODWHG VWHHO
VKHHW "LHFDWW)]LF 1 2 2 2
5LJKW DQJOH EUDFNAWPIRU
EDU FODPSWDLQOHVV VWHHO

VKHHW 6WDLQ®HV.M6/WHHO 2 2 2
FODPS
=LQF SODWHG VWHHO
VKHHW 'LHFDWW)]LEF 1 2 2 2
FODPS
6WDLQOHVV VWHHO
VKHHW 6WDLQ®HV.M6/WHHO 2 2 2
FODPS
6WHHO F FRDWHG %() 06 * $
8QLYHUVDO EORXRAI®S EDU JMJBLi%ﬁ °0)
VA\VWHPV PP 6WDLQOHVVVWH%% £ 18
WHH ] QF FRDWH % * o
ORXQWLQJ EDU %muuﬂjkﬁ G () 06 °
PP 6WDLQOHVVV%H%% s
6WHHQ ]JLQF FRDWHG %
orxQwLQJ epu GWHEDBIpILQ MU
PP PP 6WDLQOHVVVWBW& /18
6 WHH LQF FRDWHG % %
orxowL0J epu SRR LILR 6() 06 /%
PP PP 6WDLQOHVVV%UW& il
ORXQWLQJ EDgWHHO ]JLQF FRDWHG %() 06 =$
VKDSH PP
pp GWDLQOHVVVWHWﬁ =14
PP
ORXQWLQJ EDEgWHHO ]JLQF FRDWHG %() 06 = %
VKDSH PP
PP GWDLQOHVVV%HWQ -
PP
%DU FODPS $OXPLQXP %() 50& '
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ORXQWLQJ VIVWHPYV $FFHVVRUL

8QLYHUVDO EDU FODPS GLPHQVLRQDO GUDZLQJV
%() .+6 .+ 1 %() .+6 1 1

.

~
[N
I
|
|
|

——————aul

E

%() .+6 1 1 %() 06 * 1%
%() 06 * 1 %

L |
%() 06 * 1% $ PP
%() 06 * 1 % $ PP
%() 06 / 1% %() 06 = 1 $
%() 06 / 1 % %() 06 = 1 %
|
Feeeee= )

* _ﬂ '''''''''''''''''
|
%() 06 = 1% $ PP % PP & PP
%() 06 = 1% $ PP % PP & PP
%() 06 / 1% $ PP % PP
%() 06 / 1 % $ PP % PP
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$FFHVVRULHV ORXQWLQJ V\V

%() 50& °

6XEMHFW WR FKDQJH ZLWKRXW QRWLFH
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ODJQHWYV

ODJQHWYV

$FFHVVRUL

f)RU DOO PDIJQHWLF SUR[LPLW\ VHQVRUV

YJLIXUH ODWHULDO IHDWXUHYV
%DULXP IHUULWH
ZLWK SODVWIPF
FRDWLQJ
f /IRZ UHPDQHQFH
¥ +LJK FRHUFLYLW\
f OD[LPXP WHPSHUDWRUHXP IHUULWH
f&
f 1R RILGDWLRQ
BWURQWLXP,
IHUULWH
f /IRZ UHPDQHQFH
f /IRZ FRHUFLYLW\ s
OXPLQXP
¥ = = QLFNHO FREDOW
t SHVLVWDQW WR DFLGV DQG
R[LGHYV
t 9HU\ KLJK UHPDQHQFH
f 9HU\ KLJK FRHUFLYEWRDULXP bp
t OD[LPXP WHPSHUDWXUFEDOW
f&
352;,0,7< 6(16256 _ 6,&.
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$FFHVVRULHYV &RQQHFWLRQ V

&RQQHFWLRQ V\VWHPV

6LQJOH HQGHG FRUGVHWYV
1 )HPDOH FRQQHFWRU DQG A\LQJ OHDGYV

ZUUH
ZUUH
ZUUH

> > >
[CRNORNG]
[l a RN a]
ag | as | a3
o O O
S n
(oo dNeg
=i | = [ =
&DEOH O O O
JLIXUH &RQQHFWRU &RQAIJXUDWLRQOHQJWKNHW BR&HO LOIP H ~ 3DUW QR
P 2/ * 0 21 2
P 2/ * 0 21 2
39&
P 2/ * 0 21 2
6WUDLJKW P 2/ * 0 21 2
P 2/ * 0& 21 2
385 KDORJHQ IURH 2/ * 0& 21 2
JHPDOH =) Y * 0& 2| 2
FRQQHFWRU 0
SLQ P '2/ 0 2| 2
B '2/ . 0 21 2
39&
P '2/ ;0 21 2
5LJKW DQJOH P 2/ 0 3| 2
P 2/ : 0& 3| 2
385 KDORJHQ |URH 2/ . 0& 2| 2
P 2/ : 0& a1 2
P 21/ * 0 2 2
39& P 21/ * 0 2 2
P 2/ * 0 2 2
6WUDLJIKW
P 2/ * 0& 2 2
385 KDORJHQ IUWRH 2/ * 0& 2 2
JHPDOH =) Py * 0& 2 2
FRQQHFWRU 0
SLQ B 2/ .0 2 2
39& P 2/ 0 2 2
P 2/ 0 2 2
5LJKW DQJOH
P 2/ : 0& 2 2
385 KDORJHQ IURH 21/ : 0& 2 2
P 2/ : 0& 2 2
B 2/ * 0 2 2
39& P 2/ * 0 2 2
P ‘2/ * 0 2 2
6WUDLJIJKW
P 2/ * 0& 2 2
385 KDORJHQ |URH 2/ * 0& 2 2
JHPDOH =) >y * 0& 2 2
FRQQHFWRU 0
SLQ P 2/ 0 2 2 *
39& P 2/ 0 2 2
P 2/ 0 2 2
5LJKW DQJOH
P 2/ . 0& 2 2
385 KDORJHQ IURH 2/ . 0& 2 2
P 2/ : 0& 2 2
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SFEEEVVRUL

&RQQHFWLRQ V\WWHPV

> > >
[CENGRNO]
0o Qo N0
I T T
O O O
D nH M
(e ediNe?
- a4 4
&DEOH O O O
JLIXUH &RQQHFWRU &RQAIJXUDWLRQOHQJIJWKNHW BR®&HO LPIOP H ~ 3DUW QR
YHPDOH P 2/ / 0 2 2
FRQQHFWRU .
SLO ZLWKsoLJKW DQJOH 39& P 2/ / 0 2 2
/('V 313 P "2/ / 0 2 2
P 2/ * 0 2 2
39& P ‘21 * 0 2 2
YHPDOH p oY — > |2
FRQQHFWRU GWUDLJKW
SLQ P 2/ * 0& 2 2
P 2/ * 0& 2 2
P 2/ * 0& 2 2
385 KDORJHQ IURH 2/ * 0%& 2 2
YHPDOH 6WUDLJKW o ) . 0sa T
FRQQHFWRU 0
SLQ VKLHOGHG P 2/ : 0%& 2 2
5LJKW DQJOH
P 2/ : 0%& 2 2

6LQJOH HQGHG FRUGVHW GLPHQVLRQDO GUDZLQJV
2/ *[[0 2/ *[[0&

Y [[0 ‘21 [[0&

2/ *[[0 2/ *[[0&
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$FFHVVRULHYV &RQQHFWLRQ V

21 ([0 21 [[0&

B I o

|

"2/ *[[0 "2/ *[[08&
Bzt @ BT &
21 [[o 2/ [[0&




&RQQHFWLRQ V\VWHPYV $FFHVVRUL

2/ /1[0 2/ *[[0

2/ *[[0& '2/ *[[0$& 2/ [[0$&

3_

'"RXEOH HQGHG FRUGVHWYV o o
oo
— —
; (7" n n
YLIXUH &RQQHFWRU &RQAIJXUDWLRQ -DFNHW PDWHULDO &DEDH OHJTIWK
P "6/ * 0 e
39&
P "6/ * 0 2]z =
6WUDLJKW 0
6WUDLJKW 0 P '6/ *0 & S
385|UKHDH0RJHQ o 6/ . 0& T
YHPDOH 0 . . 1
ARG i P 6/ 0&
P "6/ % 0 & 2| e 2
5LJKW DQJO38B KDORJHQ .
6WUDLJKW 0 IUHH 3 5y U ||
OOXVWUDWLR PD\
S LAHU Q P "6/ % 0& 2l e 2
*
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$FFHVVRULHYV &RQQHFWLRQ V

oo 9°
[ |
n 0 " un
YLIXUH &RQQHFWRU &RQAJXUDWLRQ -DFNHW PDWHULDO &DEDH OHJTIWK OR
P "6/ * 0 2 2| =
'6/ * O 2 2 2
39&
'6/ * O 2 2 2
6WUDLJIJKW 0 , . , e
6WUDLJKW 0 5 el Y
P "6/ *0 & 2 2 2
YHPDOH 0 . . , T
0DOH 0 P el o
"6/ * 0& 2 2 2
385 KDORJHQ
JUHH P '6/ % 0 & H .
5LJKW DQJOH 0 : . T 1.1
BWUDLJKW 0 P 0 b0y
,O%)I(_\g\ll_lvl-LJJDWLRQ PD\ P 6/ % 0& 4 2| =2
'6/ * 0 2 2 2
'6/ * 0 2 2 2
39&
P "6/ * 0 2 2 2
YHPDOH 0 6WUDLJKW 0 o ‘6 : o , T
ODOH 0O 6WUDLJKW 0
P "6/ *0 & 2 2 2
385 KDORJHQ ,
IUHH el - o ’ |
"6/ * 0& 2 2 2
P "6/ * 0 2 2 2
P "6/ * 0 2 2 2
39& P "6/ * 0 2 2 2
"6/ * 0 2 2 2
JHPDOH 0 6WUDLJKW 0 P 6/ * 0 s 2
0DOH 0 6WUDLJKW 0 P 6/ s 0 & 2 2 2
P "6/ * 0& | 2 2
385 KDORJHQ , . . ,
UHH P 6/ 0&
P "6/ * 0& | = 2
P "6/ * 0& 2 2 2
P "6/ * 0& 4| 2] =
P "6/ *0 & 2 2] =
P "6/ * 0& 2l 2] =
JHPDO 0 6WUDLJKW 885 KDORJHQ 6/ . 0 T T
ODOH 0O 6WUDLJKW 0 IUHH
P "6/ * 0& 2B
P "6/ * 0& 2B E
P "6/ * 0& Ak
*
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&RQQHFWLRQ V\VWHPYV $FFHVVRUL

'"RXEOH HQGHG FRUGVHW GLPHQVLRQDO GUDZLQJV
"6/ *[0] '6/ [0 "6/ *[0[& '6/ *[[0&

T TESHT |
B

"6/ %[0[& '6/ %[[0& "6/ *[0] '6/ [0

[ =il =

"6/ *[0[& '6/ *[[0& "6/ %[0[& '6/ %[[0&

= =S |

alli
=
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$FFHVVRULHYV &RQQHFWLRQ V
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&RQQHFWLRQ V\VWHPYV $FFHVVRUL

JRRG %HYHUDJH FRUGVHWYV

$1)RU LQGXFWLYH SURDRRE\ VH DD RBNIIR[
t)RU FDSDFLWLYH SERBR[ZPW\ VHQVRUV
t (QFORVXUH3UDWLQJ

ZLUH
ZLUH
ZLUH

$+)HPDOH FRQQHFWRU DQG A\LQJ OHDGV S s >
O o0
[a RN alNa)
I I I
oo o
tarl L) v}
oo o
- d
‘ oo o
YLIXUH &RQQHFWRU &RQAJXUDWLRQ -DFNHW PDWHULDO &DEOH OAQJIWK
p ‘2 * 01 2 2
6WUDLJIKW 398 P ‘2 * 01 2 2
YHPDOH b ' . o1 T
FRQQHFWRU 0
SLQ p "2/ - 01 2 2
5LJKW DQJOH 398 P 2/ - 01 2 2
p 2/ .01 2 2
p "2 * 01 2 2
6WUDLJIKW 398 P "2 * 01 2 2
YHPDOH S = © 01 , ,
FRQQHFWRU 0
SLQ P ‘21 . 01 2 2
5LJKW DQJOH 398 P "2 01 2 2
p 2/ .01 2 2
P ‘2 * 01 2 2
p "2 * 01 2 2
6WUDLJIKW 398
p "2/ * 01 2 2
p ‘2 * 01 2 2
p "2/ .01 2 2
JHPDOH P 21/ : 01 2 2
FRQQHFWRU BLIKW DQJOH 398&
SLQ P 21/ 01 2 2
p "2 .01 2 2
p ‘2 / 01 2 2
p ‘2] / 01 2 2
5LJKW DQJOH 398&
p ‘2] / 01 2 2
p ‘2 / 01 2 2
1 * 2 2
YHPDOH P z! v
FRQQHFWRU 06WUDLJKW 398 P ‘2 * 01 2 2
ste P 2/ * 01 2
*
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$FFHVVRULHYV &RQQHFWLRQ V

f)RRG %HYHUDJH GRXEOH HQGHG FRUGVHWV o
—
(70}
JLIXUH &RQQHFWRU &RQAJXUDWLRQ -DFNHW PDWHULDO &DEGH OHQJIWK
P "6/ * 01
6WUDLJKW IHPDO . )
VWUDLJKW PDOH>% P 2 o
YHPDOH 0 P 6/ * 01
0DOH 0 P "6/ % 0 1
5LIJKW DQJOH IHP .
6WUDLJKW PDOEQE P il w02
P "6/ % 01

JRRG %HYHUDJH FRUGVHW GLPHQVLRQDO GUDZLQJV

2/ *[[o1 "2/ *[[01 2/ [[01 2/ ‘[[01

2/ *[[o1 '2/ *[[01 2/ (101

.
ﬂ}{gi =1

cece se0 00 oo o I: ]
J
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&RQQHFWLRQ V\VWHPV $FFHVVRUL

2/ /[[01 "6/ *[[01

_ 1T
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$FFHVVRULHYV &RQQHFWLRQ V

JLHOG ZLUHDEOH FRQQHFWRUYV

JLIXUH &RQQHFWRU &RQQHFWRU 3LQV &RQAJXUDWLRQ -DFNHW PDWHU
BWUDLJIKW 26 *
SLQ 3%7
o 5LJKW DQJOH 26
6WUDLJIKW 26 *
SLQ 3%7
5LJKW DQJOH 26
YHPDOH 3%7 '26 *
FRQQHFWRU 6WUDLJ
K\, 7 VWDLQOHMY VWHHO
KH[ QXW
0 SLQ
3%7 26

5LJKW DQJOH
Q3%7 VWDLQOH,VZ\é VWI_-|1HO

KH[ QXW
6WUDLJIKW 2 '26 *
0 SLQ
5LJKW DQJOH 2 '26
o SLQ 6WUDLJIKW 3%7 67 ( *
SLQ 6WUDLJIKW 3%7 67 ( *
AR08, 3%7 67( *
,OO0XVWUDWL \ 6WUDLJ
oLany  FRQQHFWRU K\% 7 VWDLQOHYY VWHHO
0 SLQ KH[ QXW
5LJKW DQJOH 3%7 67 (
'XR PDOH %7 VWDLQOH VWHHO
FROOHFWRO SLOQ GWUDEM%%H[QXW %Y ( 7
,OOXVWUDWLRQ PD\
GLaHU
6WUDLJIKW 3%7 67 ( *
ODOH
SL
FRQQHFWR{ . 5LJKW DQJOH 3%7 67(
,OOXVWUDWLRQ PD\
GLaHU
*
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$FFHVVRULHYV &RQQHFWLRQ V
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,QWULQVLFDOO\ VDIH 1DPXU DPSOLAHU $FFHVVRUL

,QWULQVLFDOO\ VDIH 1DPXU DPSOLAHU

0 1DPXU
00 1DPXU

JLIXUH 6XSSO\ YROWDJH 2XWSXW IXQFWLRQ $SSURYDOV -

, *>([LD@ ,.&
FKDQQHOV ZLWK ([ LD'@
$& '& 9 LQYHUWLEOH 63"7 (1
UHOD\ " * ([ Q$& >LD@ . &
7 3

FKDQQHOV ZLWK *' >([ LD@ ,,& ,,,%.
LQYHUWLEOH 12, UHO®QOY Q$& ,, 7 ( G

,QWULQVLFDOO\ VDIH 1DPXU D@B3OLAHU GLPHQVLRQDO GUDZL
(1 (1

p— *%‘f

Qi

6FUHZ WHUPLQDOV 6FUHZ WHUPLQDOV
OHWDO ORFN IRU ',1 UDLO PRXQWLQJ )1 UDLO PRXQWLQJ
OHWDO ORFN IRU ',1 UDLO PRXQWLQJ
"LPHQVLRQV LQ PP
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$SSHQGL]

,PSRUWDQW LOQIRUPDWLRQ DERXW 6,&. VHOQVRU VROXWLRQ

JURP $ IRU $FWLYH DUHD WR : IRU :LUH

EUHDN SURWHFWLRQ WKH IROORZLQJ SDJHV
FRQWDLQ H[SODQDWLRQV RI NH\ WHUPLQRORJ\
LQ D FRQFLVH HDV\ WR UHDG IRUPDW 'HAQL
WLRQV RI DOO NH\ WHUPV UHODWHG WR LQQRYD
WLRQV DQG SUR[LPLW\ VHQVRU VROXWLRQV IURP
6,&. FDQ EH IRXQG KHUH

7KLV JORVVDU\ DOVR SURYLGHYV YDOXDEOH
LOQIRUPDWLRQ DERXW GLUHFWLYHV DQG VWDQ
GDUGVY VXFK DV FRQIRUPLW\ SURWHFWLRQ
FODVVHVY HOHFWULFDO FKDUDFWHULVWLFV DQG
PXFK PRUH
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$SSHQGL]

*ORVVDU\
(ISORVLRQ SURWHFWLRQ DFFRUGLQJ WR $7(;
,QGH[
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o ~AVAVASRUA $SSHQGL]

$SFW (OH

3RZHU FRQVXPSWLRQ UHIHUV WR WKH FXUL

ZLUH VHQVRUV ZLWKRXW D ORDG EHLQJ F

$FWLYH DUHD

7KH DFWLYH DUHD RI D SUR[LPLW\ VHQWRI HD\G HARDH/X DWW RE DD HQ XD W H G
FRYHUHG E\ WKH VHQVLQJ UDQJH W LV DOVR WKH DIIHD RYHII 7KI FK WKH
VHQVRU UHVSRQGV WR WKH DSSURDFK  6HH "18085u RQ SDJH +

DQ RXWSXW VWDWH FKDQJH

&XUUHQW FRQVXPSWLRQ XQDWWHQXDWHG

$GCMXVWPHQW LQGLFDWRUV

7KH RSWLFDO DGMXVWPHQW LQGLFDW! 6HH "1$085u RQ SDJH +
WKH VHQVRUV 7KH /(' LQGLFDWRU ADVKHV LU WKH UDUQJH <

RI WKH QRPLQDO VHQVLQJ UDQJH DQG
ARZ ZKHQ LW UHDFKHV WKH VHFXUH V

(& W\SH H[DPLQDWLRQ FHUWLAFDWH

6HH "([SORVLRQ SURWHFWLRQ DFFRUGLQJ WR $7(;u

Target

o N
= ”“4\ Ig'_

=3

(OHFWULFDO ZLULQJ
([IDPSOH FRQQHFWLRQ GLDJUDP '& ZLUH

ZLUH 12

[ Target |

$PELHQW WHPSHUDWXUH RSHUDWLRQ MORSIPHHRQQHFWLRQ GLDJUDP '& ZLUH

7KH DPELHQW WHPSHUDWXUH LQGLFDWHY| WKH{DQIH ZLWKLQ ZKLFK WKH
SUR[LPLW\ VHQVRU ZRUNV SURSHUO\

$VVXUHG VHQVLQJ UDQJH 6D A

6HH "6HQVLQJ UDQJH DVVXUHG 6Dp RQ SDJH +

$7('LUHFWLYH (&

6HH ([SORVLRQ SURWHFWLRQ DFFRUGLQJ WR $7(:# RQ SDJIH +

-
%DQGZLGWK i
7KH EDQGZLGWK GHVFULEHV WKH KLJKk-I[‘b\HSIHﬁTF)ﬁ_-\J-@:AFIWL‘J_RSdﬂlélL%gBBP ‘& ZLUH
VHQVRU RSHUDWLRQ ZKHUH WKH RXWSXW VLJQDO GHFUHDVHV E\ OHVV

X
WKDQ G% %DQGZLGWK LV DOzD\V PHDV¥¥YHG 1w KBOI VHQVLQJ UDQJH
& 6Q

&RHUFLYH AHOG VWUHQJWK + ::_:

7KH FRHUFLYH AHOG VWUHQJWK + LV WKH UHTXLUHG ®H3DWLYH AHOG
VWUHQJWK LQ N$ P RU 2HUVWHG 2H WKDW LV QHFHVVP=S\ WR GHPDJ
QHWL]H D PDJQHW 7KH KLJKHU WKH YDOXH WKH EHWWHU WKH GHPDJ
QHWL]DWLRQ UHVLVWDQFH $ GLVWLQFWLROQ LtV PDGH EHWZHHO %+& DOG
-+ 7KH FRHUFLYH AHOG VWUHQJWK -+ 'Y I PEDPIIIMAAW 1D NnAN DN
QHWLF PDWHULDOV ZLWK VPDOO UHPD LR @RS IXQEVEROR RO SBIE <
VWUHQJWK HJ EDULXP IHUULWH -+ UHVXOWV IURP WKH K\WWHUHVLV

ORRS
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$SSHQGL]

(0&
$FFRUGLQJ WR (& 'LUHFWLYH (& RQ HOHFWURPDJQHWLF
FRPSDWLELOLW\ V\VWHPV DQG FRPSRQHQWV PXVW VDWLWI\ FHUWDLQ
SURSHUWLHV LQ RUGHU WR IXQFWLRQ |VPRRWKO\ LQ DWURPDJQHWLF
HQYLURQPHQW ‘

1,

(QFORVXUH UDWLQJ |

7KH ,3 HQFORVXUH UDWLQJ LQGLFDWHVY WKH H[WHQW RI D:GHYLFH-V SUR
WHFWLRQ DJDLQVW FRQWDFW ZLWK LPSXULWLHV VXFK W RU ZDWHU
7KH FRGH VWDUWYV ZLWK WKH OHWWHUV ,3 DQG LV IRO E\ WKH AUVW
GLJLW ZKLFK LV DQ DVFHQGLQJ LQGLEDWRU RI WKH G I SURWHF
WLRQ DJDLQVW FRQWDFW DQG LPSXULWLHV ZKLOH WK QG GLJLW LV|DQ
LQGLFDWRU RI SURWHFWLRQ DJDLQVW|LQJUHVV RI ZD

.3 &RPSOHWH SURWHFWLRQ DJDLQVW GXVW DQG SU Q
DJDLQVW ZDWHU MHWYV
.3 &RPSOHWH SURWHFWLRQ DJDLQVW GXVW DQG SU LRQ
DJDLQVW ZDWHU LQ P RI ZDWHU IRU D SHULRG
XWHV DW D FRQVWDQW URRP WHPSHUDWXUH
,3 JUHHO\ GHAQDEOH ‘
,3 . 3URWHFWLRQ DJDLQVW KLJK SUHVVXUH FOHDOLQJ DFFRUGLQI
WR (1 -HW GXUDWLRQ V GHS&Q\ﬁb B\%LN&%W\ARQQ'OH

fLQ f VWHSV DW D ZDWHU SBHWVXUHRH
EDU DQG D ZDWHU WHPSHUDWXUH ®RXVK«  fg
JOXVK SUR[LPLW\ VHQVRUVY FDQ EH PRXQWHG
6HH "7DEOH RI ,3 HQFORVXUH UDWLQJVp RQ SDAXVYK LQ DQ DFWLYDWHG PDWHULDO 7KHVH V

LQVWDOOHG QRQ AXVK

(TXLSPHQW FDWHJRU\

6HH "([SORVLRQ SURWHFWLRQ DFFRUGLQJ WR $7(;u4 RQ SDJH +

(TXLSPHQW JURXSYV

6HH ([SORVLRQ SURWHFWLRQ DFFRUGLQJ WR $7(;p RQ

([l DUHD FDWHJRU\

6HH "([SORVLRQ SURWHFWLRQ DFFRUGLQJ WR $7(;u RQ

(ISORVLYH JURXSYV

6HH ([SORVLRQ SURWHFWLRQ DFFRUGLQJ WR $7(;p RQ )—)

(IWHUQDO 7HDFK

$OORZV WKH XVHU WR PDNH WKH UHTXLUHG VHWWLQJY YLD WKH FRQWURO
FDEOH RI WKH VHQVRU

+ -

+\WWHUHVLYV
+\WVWHUHVLV GHVFULEHVY WKH GLIIHUHQFH EHWZHHQ WKH DFWLYDWLRQ DQG
GHDFWLYDWLRQ SRLQW RI WKH VHQVRU EDVHG RQ WKH WDUJHW: -V D[LDO DS

SURDFK WR WKH DFWLYH VHQVRU DUHD 7KH K\WWHUHVLV LV GHAQHG DV D
SHUFHQWDJH RI WKH UHDO VHQVLQJ UDQJH 6U
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o ~AVAVASRUA $SSHQGL]

/DW 1RP

$ QRQ AXVK SUR[LPLW\ VHQVRU UHTXL

DFWLYH DUHD LQ ZKLFK WKHUH VKRXOR)\EHI\%D&%L{JYFP#%G PDWHULDO 7KH
VL]IH RI WKH VSDFH LV EDVHG RQ WKH
JUHDWHU WKDQ ZLWK AXVK YHUVLRQV

- = ™ - > - - —/
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2 N\
W d AN
| |7 AN
R as A
\)
I/ \\
4 . \

’/, . \\\Q
[/
Y/ A

ce=fe oo

/IRDG UHVLVWDQFH PLQ
4XDVL AXVK 'HVFULEHV WKH VPDOOHVW FXUUHQW ZKLF

$ TXDVL AXVK SUR[LPLW\ VHQVRU UHTXRUH¢LYH Y RGHRHDWRXIFEMKHRQ LQ WKH Vv

DFWLYH DUHD LQ ZKLFK WKHUH VKRX H
VLI RI Wk vSDEH Lv tovite ro wkr TN
ORRN LGHQWLFDO WR AXVK VHQVRUV WKH\ PD\ QRW EH FRPSOHWHO\
HQFORVHG E\ PHWDO ODIJQHWLF DOLJQPHQW
5HVSRQGV WR PDJQHWLF AHOG OLQHV WKD

WKURXJK WKH TURQW RI WKH KRXVLQJ DJ[L!

[P 0D[ WLJKWHQLQJ WRUTXH

N 7KH PD[LPXP DOORZDEOH IRUFH WKDW FDQ
WKUHDG ZLWKRXW GDPDJLQJ WKH WKUHDG
FDO GHVLJQ LW SUHYHQWV RYHUH[WHQGL

OLQLPXP RSHUDWLQJ FXUUHQW ,P

6HH "/RDG UHVLVWDQFH PLQ p RQ SDJH +

12 3 4

1$085
6WDQGDUGL]DWLRQ DVVRFLDWLRQ IRU PHD

1R ORDG FXUUHQW

6HH "&XUUHQW FRQVXPSWLRQu RQ SDJH +

1RPLQDO VHQVLQJ UDQJH

6HH "6HQVLQJ UDQJH 6Qp RQ SDJH +
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$SSHQGL]

1RPLQDO VHQVLWLYLW\ 3URJUDPPDEOH
$ SUR[LPLW\ VHQVRU ZLWK SURJUDPPDEOH IX
Blallz] “GLIQYIERILTLEA [REQ) SIIll] < LQJ RQ WKH W\SH SURYLGH 12 RU 1& IXQFWL
HYHQ LPSOHPHQW 313 RU 131 RXWSXWV 7KH
2¢g VWDWH FXUUHQW LV GHSHQGHQW RQ WKH SDUWLFXODU W\SH R

'"HVFULEHV WKH FXUUHQW ARZLQJ LQ WIK® WKIHVRMDQXHD @ Q WKH ORDG FLUFXLW
RI WKH SUR[LPLW\ VHQVRU

2XWSXW FXUUHQW ,D —-—
&RQVWDQW FXUUHQW LV GHAQHG DV WKH PD[LRXP @_EX_U_U_HQW IRU

FRQWLQXRXV RSHUDWLRQ <0> | _
2XWSXW FXUUHQW 4% [ %

7KH FXUUHQW IRU DQDORJ GHYLFHV ZKLFK LV SUHVHQW DW WKH RXW
SXW DQG YDULHV GHSHQGLQJ RQ WKH GKWWR®FKW\3HJ LQ D UDQJH RI

2 P$ $ RXWSXW W\SH LV WKH RXWSXW YLD ZKLFK \
IXWSXW IXQFWLRO VHQVRU LV GLILWDOO\ RXWSXWWHG

12 131 RXWSXW

$ SUR[LPLW\ VHQVRU-V RXWSXW FLUFXLUVHz QW RPMLXH SR WRIR W KY ARREHFWHG \
ZKHQ D WDUJHW LV GHWHFWHG DQG GRYFHYHI Y 2R HHRORY WS P Y VZLWEKLQ
GHWHFWHG

vl
¢ L=

3
1&

$ SUR[LPLW\ VHQVRU-V RXWSXW FLUFXl7Dv25|_\|;
JLJHG ZKHQ D WDUJHW LV GHWHFWHG DQG
LV GHWHFWHG

QQHFWHG V
LQJ RU FX

+—

XW YROWDJH 4%

&RPSOHPHQWDU\ RXWSXW
IRU D%DORJ GHYLFHV ZKLFK L

%RWK 12 DQG 1& VLIJQDOV DUH DYDLOD7S YyR B{QW%QII-SLB')((\) q_b\j\llﬁé) \ﬁHﬁ[GLVWDQFH

LPLW\ VHQVRU ZLWK FRPSOHPHQWDU\ | I—'I'\ﬁ QG VHQVRU HJ LQ D UDQJH RI

I\)

3RZHU XS SXOVH SURWHFWLRQ
\ \_ 7KH SRZHU XS SXOVH VXSSUHVVLRQ LV XVHG
= DW WKH RXWSXW LQ WKH WLPH EHWZHHQ DS
@ ——% YROWDJH DQG RVFLOODWLRQ RI WKH RVFLOO
+
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o ~AVAVASRUA $SSHQGL]

3UR 6 KR

SURWHFWLRQ FODVV 5HSHDWDELOLW\

(OHFWULFDO HTXLSPHQW LV FODVVLAHBGKHQUUISE DWDEQ OLR/ \HEHWWILQEND IWWH SHU
PHDVXUHV IRU SUHYHQWLRQ RI HOHFWVEZEWKRIFQY SRURWH FW ILRFQP HOYXVHG RYHU
DUH GHAQHG LQ ',1 (1 7KHUH DUH DRX D PEURMOMFWHRSGHWODWXUN Rl “ f& UH
UDQJLQJ IURP "%DVLF LQVXODWLRQu &ODBQG DWR[HED MXNBSBIWWRIDWRIH RI 9 '&
YROWDJH &ODVYV GRXEOH LQVXODWLRQ $ROMMRW $& GBYHWHWUDQVIRUP

HUp &ODVV 7KH GLIIHUHQFH EHWZHHQ DQ\ WZR PHDVXL
FHHG Rl WKH UHDO VHQVLQJ UDQJH 6

@ l:‘ @ 7KLV GHAQLWLRQ DSSOLHV RQO\ IRU VHQV!

5HVROXWLRQ

/HIW 3URWHFWLRQ &0DVV PLGGOH 3URWHFWLROKeD VKV RQ XMIL RUR viH W ERID EdDWWKH VPDOOF
EH GHWHFWHG E\ WKH VHQVRU

5
I ...k sRobULWL SURWHEWLRG

5HDO VHQVLQJ UDQJH 6U 5HYHUVH SRODULW\ SURWHFWLRQ LV SURW

7KH VHQVLQJ UDQJH RI DQ LQGLYLGXD%'}.EJJ%ZL%P WM S8 B P BiG BY PLILG
VXUHG DW D VSHFLAHG YROWDJH GHASHEYWORRboobwLrO FROGLWLROV DOG
D WHPSHUDWXUH RI  “ f& 5LSSOH

5HGXFWLRG IDEWRU 5 5HVLGXDO ULSSOH LV GHAQHG DV WKH VXS
'KHQ XVLQJ WDUJHWV PDGH RI D PDWHﬁ%@%@ED%@ﬁéQ?ﬁNSE@F\#U[Rc‘;’\*“w'“’“"mDV
WKH UHTXLUHPHQWYV RI WKH VWDQGDU Pl Wi VY LS YBERPL

v win onexeweno orway Ot

E\ WKH UHGXFWLRQ IDFWRU

6HQVLQJ UDQJH DVVXUHG 6D

7KH GLVWDQFH DW ZKLFK D UHVSRQVH RI W
HQVXUHG XQGHU WKH VSHFLAHG WHPSHUD!
DJH FRQGLWLRQV

6HH "7KH UHGXFWLRQ IDFWRU 5P p RQ SDJH %

BHQVLQJ UDQJH 6Q
7KH GLVWDQFH DW ZKLFK WKH DFWLYH VXU
VWDQGDUG VZLWFKLQJ ADJ WULJJHUV D VL
GHYLDWLRQV DQG H[WHUQDO IDFWRUV DUH

6HQVLQJ UDQJH 6U

6HH "'5HDO VHQVLQJ UDQJH 6Up RQ SDJH +

6HQVLWLYLW\

5HSUHVHQWY WKH VWUHQJWK RI WKH PDJQ
5HPDQHQFH %U ZKLFK LV QHFHVVDU\ WR DFWLYDWH WKH V

7KH UHPDQHQFH %U LV VSHFLAHG LQ WHVDB-WHRYP FEQL GHVEBWeHY HQZHPN PO
WKH &*6 PHDVXULQJ VIVWHP LQ JDXVV gKREKHUUNPDRHOEH LV WKH

UHPDLQLQJ PDJQHWLIDWLRQ LQ D PDJQHWRRE AK] GRAYEW' ZKLFK KDV

EHHQ PDJQHWLIHG LQ D FORVHG FLUFXLWKWEN\(/D\Q;{F\?M\%SSDWH WHVWY DUH H[HF
DORQJ WKUHH PXWXDOO\ SHUSHQGLFXODU

3XOVH VKDSH KDOI VLQH
$FFHOHUDWLRQ " J
3XOVH GXUDWLRQ PV
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$SSHQGL]

6KRUW FLUFXLW SURWHFWLRQ 7LPH GHOD\ EHIRUH DYDLODELOLW\

6KRUW FLUFXLW SURWHFWLRQ SURWH FTKH DV DR 1 \GM RYHEOIRLG DY 0 LD GEUGIEWA LV W
VKRUW FLUFXLW $IWHU H[FHHGLQJ WKEURULBUWY WHQMRAK RIGRGE HV K H DRIV YWWM U SR Z F
LV GLVDEOHG 7KHQ LW LV SHULRGLFDOO\ SXOVHG TXHULHG ZKHWKHU WKH
VKRUW FLUFXLW SHUVLVWV $IWHU HoLUPEBYW G P UKRERER B WA PR ERL wk H
RXWSXW LV VZLWFKHG RQ DJDLQ

6HH "([SORVLRQ SURWHFWLRQ DFFRUGLQJ WR $7(;u RQ
6KRUW WLPH ZLWKVWDQG FXUUHQW

FLUFXLW ZLWKRXW WKH VHQVRU EHLQ

6XSSO\ YROWDJH 9LEUDWLRQ UHVLVWDQFH

7KH VXSSO\ YROWDJH GHVFULEHV WKH ¥ FWEIR UWHIH& LWKLQ ZKLFK WKH
SUR[LPLW\ VHQVRU ZRUNV SURSHUO\ 7KH WHVW VKDOO EH FRQGXFWHG LQ WKUHH
D[HV XQGHU WKH IROORZLQJ FRQGLWLRQV

6ZLWFKLQJ IUHTXHQF\

. JYUHTXHQF\ UDQJH WR _ +]
7KH VZLWFKLQJ IUHTXHQF\ LV GHAQHG 'DV. WKH PD[LPXP QXPEHU RI
WLPHY WKH DFWLYDWHG VWDWH LV vz ISWERLW WKH GHDFWLYDWHG VWDWH

LQ KHUW] ,W LV PHDVXUHG XVLQJ D KDVIFYAODMWIRQDGUHL RG6 Q PO-Q@G

D VWDQGDUG WDUJHW 7KH PHDVXUHPHRQWDWLRYHRY KPKH \VEHU Y DIWH- DA KIS W UHVRQD
HLWKHU WKH RQ WLPH W RU RIl WLPH WL QLNQOHIYNVKW{DQ PLFURVHF

RQGV

9ROWDJH GURS

9ROWDJH GURS LV GHAQHG DV WKH YROWDJH
PD[LPXP FRQWLQXFWRXYUHQHWV,ZLWFKLQJ V
WKH SUR[LPLW\ VZLWFK ,Q SDUWLFXODU WK
WKH VHULHV FLUFXLW

/ :LUH EUHDN SURWHFWLRQ

'XH WR EURNHQ ZLUH SURWHFWLRQ WKH RXW
VXSSO\ FDEOH EUHDNV ODOIXQFWLRQV DUH

N
\ ™
\V

7HDFK LQ

6HH ([WHUQDO 7HDFKpu RQ SDJH +

THPSHUDWXUH FODVVHYV

6HH ([SORVLRQ SURWHFWLRQ DFFRUGLQJ WR $7(;4 RQ SDJH +

7THPSHUDWXUH GULIW R1 6

7THPSHUDWXUH GULIW LV D VKLIW LQ WKH VZLWFKLQJ SRLQW FDXVHG E\ D
FKDQJH LQ DPELHQW WHPSHUDWXUH
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$SSHQGL]

*ORVVDU\

,3 HQFORVXUH UDWLQJV
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([SORVLRQ SURWHFWLRQ DFFRUGLQJ WR $7(3SSHQGL]

7KH FRUUHVSRQGLQJ JRQHV DUH =RQH IR

RN A NN SORE F L vwV DV ZHOO DV =ROH  IRU DUHDV LO
N RSHUDWLRQ LW LV QRW H[SHFWHG WKDW D
$7(; 'LUHFWLYH IRUP RI D FORXG RI FRPEXVWLEOH GXVW L
7KH GLUHFWLYH (& LQ WKHIDOPRSHRQ 8@ WRRFOLEWKIAY 7KLV FDQ LQFOXGH DU
ZRUN IRU DSSUR[LPDWLRQ RI WXMHUD ZYVoRMWKE PEREHY BVHEWLYH VIVWHPY DO

o)
FRQFHUQLQJ HTXLSPHQW DQG SURWHFMH.Y iy Wp K WH R IRWRCBID FN RI WLIKWQHVV |
SRWHQWLDOO\ H[SORVLYH DWRRY;SKRUHV *HQHUDOO\ FDOOHG

@ HUPDGL ZLwk wH  wk 206 pomo - IR

LQ *HUPDQ\ ZLWK WKH WK 2UG D®EGBQ F
BURGXFW 6DIHW\ $FW "([SORWVQIRQWKR (TXLSPHQW IRU XVH LQ RWKHU KD]

*36*9 T7KXV WKHUH H[LVW GHWHEWLIQAJ
QHZ HTXLSPHQW DQG SURWHFWDLY G RWX

RFDWLRQV DFFR DQFH MUKH &RQVWDQW IUHTXHQW
° Q ' Q uGDQ - RU RYHU D ORGFDVLRQBEOCRP DQG RYHU T
SURGXFWY DUH FODVVLAHG LQWHR SHULRG VKRUW SHULRG

&DWHJIRU\ &DWHJIRU\ &DWHJF

(TXLSPHQW JURXSV 9HU\ KLJK VDIHW\ +LJK VDIHW\ 1RUF
(TXLSPHQW JURXS |, =RQH =RQH  =RQH =RQH  =RQH =RQH =
(QFRPSDVVHV HTXLSPHQW IRU XVH LQ 3 , X , .

LQFOXGLQJ VXUIDFH HTXLSPHQW JURXS

* DV ' 'XVW
(TXLSPHQW JURXS ,,

(QFRPSDVVHV HTXLSPHQW IRU X\0HQ QLR UYHAT RYHupwirQy

VXEGLYLGHG LQWR FDWHJRULHV 2 $IWHU D WHVW ERG\ IRU D GHYIHFALKDKX WK
EDVLF VDIHW\ UHTXLUHPHQW\W W W/ K HQ KD
&DWHJRULHY DQG FULWHULD UHSRUW LV WKH EDVLV IRU DAFHU B/R G F DMR

&DWHJIRU\ 2 9HU\ KLJK VDIHW\ PHDVXUMVXH DQ (& W\SH H[DPLQDWLRQ FHUWLAF

(TXLSPHQW IRU XVH LQ DUHDVYHRQMRR7IKH Z{LER GHBTORVIWPEROV PD\ RQBU EGXEFWW
VSKHUHV DUH SUHVHQW FRQWXIQQWROVY K D& QK WV E QR VRKHIW HHUWLAFDWH FRV LY ) R
(YHQ IRU UDUHO\ RFFXUULQJ BWRRQHPW WBQRNURDQIURKH TXDOLW\ WVRRUDIQFH
EH JXDUDQWHHG 7KLV FDWHJRURER U WHKHE BQB B XWFRVYRKIHVDOVR EHHQGLWIQWH G
JDVHV YDSRUV DQG PLVWV DV W H@Y EMREB RFHW JURUSAXQG ZKHQ WKHDPPRQIDFW
PHQWV ZKHUH DQ H[SORVLYH DRPRV'S KHIFH WFBXHFOBEQRWLR® FRQF HUSJULRG XW WH
ORQJ WHUP RU IUHTXHQWO\ R® EAKK/WV LAERIBWRI I KD RR G VRV LFXFWLRQ W[BFALWDMWRL W & C
GXVW LQ WKH DLU FHUWLAFDWH

7KH FRQGLWLRQV RI =RQHV = DM GHPLJK WG POJRHRFRXH[S0RVLRQ SURWHFWLRQ

ER[HV SLSH OLQHV DQG HTXLSPHOW o iy WwbDEOLVK XQLIRUP VWDQ®D BGRW 8 FW
&DWHJRU\ 2 +LJK VDIHW\ PHDVXUHV WLYH PHDVXUHV ADPPDEOH OLH®LGMWRQG
(TXLSPHQW IRU XVH LQ DUHDVWHRQHV H[G ZRVERQH JSRRKBY DQG WHPSHWIWXUH FC
DWPRVSKHUHV RQO\ RFFDVLR QGLFOL\RRAHSO R & R Q@ WLHROHIDRW SURSHUWLHYV
PXVW DOVR EH JXDUDQWHHG IRUSIRIHHWHQWO\ RFFEXUULQJ HT

SUREOHPV 7KLV FDWHJRU\ FRUDWISROSY WR LRIHFX S8y ‘

YDSRUV DQG PLVWV DV ZHOO DRQPRIQKMRYHM B &KX VW SRYM. DUH FODVVIARXGSVQWR
ZKHUH DQ H[SORVLYH DWPRVSKHWHKHRFF XUV RFREPLREDBBDYHG RQ WKHIKNSHFLA
IRUP RI D FORXG RI FRPEXVW IUEQR UPD\ENP RHW kR b Y H BMIYHIURP H[SIOHR KLBRHIUR X
RSHUDWLRQ 7KLV JRQH FDQ M UQHWKHE OO R\OIF X  HRKSHBO ZD\V L Q FO XGRINSW K H

LPPHGLDWH YLFLQLW\ RI H J LQRM@%%%%%%R/Q%I—ﬁE%W\\/VHV
DQG DUHDV ZKHUH GXVW GHSRWL.RWP R DF(?_.;LQVWD DWIZR @R V

RSHUDWLRQ JLYH ULVH RFFDQ[FFH@M\ZN ’ﬁﬁ% Hg VM )
RI FRPEXVWLEOH GXVW ZKHQ PL[HG ZLWK UH AHQ HVWDEOLVKHG MRWPWHHED S

WXUHV 'HSHQGLQJ RQ WKHLUUIDHWSUHIHEWLY |
&DWHJRU\ 2 1RUPDO VDIHW\ PHDVXUHNMHUWDLQ ADPPDEOH JDVHV DQGXQDBERUV F
(TXLSPHQW IRU XVH LQ DUHDV ]JRQHV WE&EHWKHRAMHPSIORYWKH DWORYVYVHWHYR W KMKH
VSKHUHY DUH QRW H[SHFWHG WR RFFXLRGRGRAXYAU PIDQLWKP BYBDRWDWERKBW X O LBFH
DQ H[SORVLYH DWPRVSKHUH GRHV RFFKRU IHW XRFHPHIQ/MWR QMK HY K UJ KUHDUJ M/GIIPBWH U D W X
DQG RQO\ WHPSRUDULO\ 8QGHU QRUPDMKRSHRDHWILRQDVUBWWJIR W\ HHAXMSOXWGEHV W
PHQW PXVW JXDUDQWHH WKH UHTXLUHGE6OUIDUHYMNY PHB/NRXUHYV
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fe
fe&
fe&

f&
f&
f&

7\SHV Rl ADPPDEOH SURWHFWLRQ

THFKQLFDO PHDQV PXVW EH XVHG WR HQVXUH WKDW QR LJQLWLRQ

VRXUFH FDQ WDNH HIIHFW DFFRUGLQJ WR WKH FODVVLAFDWLRQ RI D JLYHQ
H[SORVLYH PL[WXUH JDS ZLGWK WHPSHUDWXUH FODVV 7KHUH DUH VHY

HUDO WHFKQLFDO SRVVLELOLWLHV WR DFKLHYH H[SORVLRQ SURWHFWLRQ RI DQ
HOHFWULFDO GHYLFH 7KH W\SHV RI ADPPDEOH SURWHFWLRQ DUH OLVWHG LQ
WKH WDEOH 2Q WKH H[SORVLYH LGHQWLAFDWLRQ ODEHO RI D GHYLFH WKH
W\SH Rl ADPPDEOH SURWHFWLRQ DFFRUGHG WR WKH GHYLFH LV LQGLFDW

HG E\ WKH LQLWLDO OHWWHUV RI WKH W\SH Rl ADPPDEOH SURWHFWLRQ

J)ODPPDEO|H 'HVFULSWLRQ
SURWHFW|LRQ

JODPHSURRI 7KH FRPSRQHQWYV WKDW FRXOG WULJJHU LJQLWLRQ DUH
(ol=psiAdeniil LQVWDOOHG LQ DQ HQFORVXUH WKDW ZLWKVWDQGYV WKH HJ
e et flers SORVLRQ SUHVVXUH 7KH RSHQLQJV RI WKH HQFORVXUH
DUH GHVLJQHG VXFK WKDW DQ RXWZDUG WUDQVPLVVLRQ

Rl WKH H[SORVLRQ LV SUHYHQWHG

(oo fet Vi 7KH GHYHORSPHQW RI VSDUNV HOHFWULF DUFV RU

e <ple)=-« LPSHUPLVVLEOH WHPSHUDWXUHV WKDW FRXOG IXQFWLRQ
DV D VRXUFH RI LJQLWLRQ LV SUHYHQWHG E\ DGGLWLRQDO
PHDVXUHY DQG DQ LQFUHDVHG GHJUHH RI VDIHW\

SUVAS A 7KH GHYLFH HQFORVXUH LV AOOHG ZLWK D SURWHFWLYH
Bl B JDV $Q H[FHVV SUHVVXUH LV PDLQWDLQHG VR WKDW DQ
S S UL Aldld H[SORVLYH JDV PL[WXUH FDQQRW UHDFK WKH SRVVLEOH
SXUJLQJ LJQLWLRQ VRXUFHV DUUDQJHG LQ WKH LQWHULRU Rl WKH
HQFORVXUH ,I QHFHVVDU\ JDV ARZV FRQWLQXRXVO\
WKURXJK WKH HQFORVXUH

,QWULQVLF 7KH VXSSO\ RI WKH HOHFWULF HTXLSPHQW LV OHG

L LefEe/f WKURXJK D VDIHW\ EDUULHU WKDW OLPLWYV FXUUHQW DQG
YROWDJH WR VXFK DQ H[WHQW WKDW WKH PLQLPXP
LIQLWLRQ HQHUJ\ DQG LJQLWLRQ WHPSHUDWXUH RI DQ
H[SORVLYH PL[WXUH LV QRW UHDFKHG

i ersl G BORAE 7KH SDUWY RI WKH HOHFWULF HTXLSPHQW IURP ZKLFK
= =l 2= DQ LIQLWLRQ FDQ DULVH DUH LPPHUVHG LQ D SURWHFWLYH
OLTXLG PRVWO\ RLO

Solelel o=l 7KH HTXLSPHQW LV AOOHG ZLWK AQH JUDLQHG VDQG $

" s NAl ¢« SRVVLEOH HOHFWULF DUF LV FRROHG VR PXFK WKDW WKH
LJQLWLRQ RI DQ H[SORVLYH PL[WXUH LV LPSRVVLEOH 7KH
VXUIDFH WHPSHUDWXUH PXVW QRW H[FHHG WKH OLPLW
YDOXH

OROGHG 7KH SDUWV RI WKH HOHFWULF HTXLSPHQW WKDW FDQ
Sle) =) hcelp, FUHDWH LJQLWLRQ VRXUFHV DUH HPEHGGHG LQ FDVWLQJ
- Sl:lelc e | FRPSRXQG VR WKDW DQ HOHFWULF DUF FDQQRW SDVV
WKURXJK WR DQ H[SORVLYH PL[WXUH RXWVLGH WKH
FDVLQJ

Sl LAEEiel 5 Q QRUPDO RSHUDWLRQ DQG ZLWK GHAQHG HUURUV WKHUH
WARRe) SENSE LV QR ULVN RI LJQLWLRQ IURP WKH HOHFWULF HTXLSPHQW
QRQ LQFHQ(

VSDUNLQJ

$00 GDWD ZLWKRXW JXDUDQWHH
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21/
21/
2/
2/
2/
‘21
‘21
'6/
'6/
'6/
'6/

‘21
2/
‘21
2/
2/
21/
21/
'6/

6XEMHFW WR FKDQJH ZLWKRXW QRWLFH

136 1&
116 1&
/0

%$3 .:
1$3 .:
* 0&
*0 &
* 0&
133 .:
113 .:
%16 =&
* 0&
%16 =&
116 =&

* 01
* 01
* 01
01
01
01

01
01
01

& "6/
& "6/

* "6/
* "6/
* "6/
& "6/
& ,0)
* ,0)
* ,0)
* ,0)
* ’0)
* ’0)
* ’0)
* ’0)
* ’0)
* ’0)
* ,O)
* ,0)
* ,0)
* ,0)
* ’0)
* ’0)
* ’0)
* ’0)
* ’0)
* ’0)
* ,O)
* ,0)
* ,0)
* ,0)
* ’0)
* ’0)

. 0)

. 0)
* ’0)
* ’O)
* ,O)
. 0)
,0)

& ,0)

* ’0)
& ,0)

& ,0)

* ’0)
* ’0)
* ’O)
* ,0)
* ,0)
* ,0)
* ’0)
* ’0)
* ’0)
* ’0)
* ’0)
* "6/
* 2/
* "2/
* "2/

J QGH[ E\ SDU

1

* 0 *

%339& 6
%139& 6
1339& 6
1139& 6
%339& 6
%139& 6
1339& 6
1139& 6
%339& 6
%139& 6
1339& 6
1139& 6
%339& 6
%139& 6
1339& 6
1139& 6
%369& 6
%169& 6
%329& 6
%129& 6
1369& 6
1169& 6
1329& 6
1129& 6
%369& 6
%169& 6
%329& 6
%129& 6
1369& 6
1169& 6
1329& 6
1129& 6
%369& 6
%169& 6
%329& 6
%129& 6
1369& 6
1169& 6
1329& 6
1129& 6
%369& 6
%169& 6
%329& 6
%129& 6
1369& 6
1169& 6
1329& 6
1129& 6
* 0&

* 0%&

* 0%&

* 0 *

352;,0,7< 6(16256 _

R T e T I S L Y '

6

2/

3DUW QR ORGHO QDPH | |

* 0 *

A&



JQGH[ E\

SDUW QR

"2/ , 0 1

3DUW QR ORGHO QDPH | |
"2/ © 0 *

, +
4 %36.8& . & 4
4 136.& . & 4
4 %33.8& . & 4
4 133.& . & 04
67( * * 04
67( * * 04
+ % 36 95 & 04
"6/ * 0& * 00
6/ * 0& * 00
"6/ * 0& * 00
6/ * 0 * 00
6/ *0 & * 0%$*
6/ * 08& * 0%$*
"6/ * 08& * 0%$*
6/ % 08& * 0%*
6/ % 0& * 0%*
(1 G * 26
(1 G * 26
2/ 0$& * 0%$*
2/ 0$& * .0
0% %( =& & .0
0% %( =& & .0
08 %( =& & .0
08 1( =& . & .0
08 %( =& & .0
0% 1( =& . & .0
.0 116 =& & .0
4 % 36.: 6 & .0
4 % 32.: 6 & .0
4 % 16.: 6 & .0
4 % 12.: 6 & .0
4 %36.8 6 & +
4 %32.8 6 & +
4 %16.8 6 & e
4 %12.8 6 & e
4 %36'3 6 & 4
4 %16'3 6 & 4
4 %33'4 6 & 4
4 %36'8 6 & .0
4 %33'8 6 & .0
6/ * 0 * .0
L0 % 36 =5 & .0
+ % 36 95 &
.0 % 1698 6 &
0 % 1298 6 &
0 % 3698 6 &
.0 % 3298 6 &
L0 % 1697 6 &
L0 % 1297 6 &
L0 % 3697 6 &
L0 % 3297 6 &
L+ %36 9: &
+ %16 9: &
I %36 97 &
+ %16 97 &
+ 136 9: &
L+ 116 9: &

+ 352;,0,7< 6(16256 _ 6,&.

136 97
%33 ..
133 ..
133 ..
$36 .8
$16 .8
$36 .7
$16 .7
$1 =:
$1=¢&
$ 1 =:
$1=¢

6 0

$ 0

% 0

% 0

% 0

*

% 0
% %6 =8
%$2 =8
1$6 =8
1$2 =8
%86 =8
%82 =8
186 =8
182 =8
%86 =8
%82 =8
186 =
182 =
186 .8
182 .8
186 .8
182 .8
% 8 3
183
183
%&3 =
%&3 =&
1&3 =
1&3 =&

$SSHQGL]

3DUW QR ORGHO QDPH | |

&
&

&

&

(

(

R0 Ro ) [
& R BRI R R P R

R0
S

6XEMHFW WR FKDQJH ZLWKR



$SSHQGL] ,QGH[ E\ PRGHO

%() ($ & ‘21
| ORGHO QDPH | 3DUW/QR M ORGHO QDPH | 3DUW/ QR |
%() ($ &0 = &0 113 .: -
%() .+ 0 S &0 133 .& !
%() .+ 0 & &0 133 .: !
%() .+ 0 S &4 113 .: !
%() .+) 0 i &4 133 .: !
%() .+) 0 * &4 113 .& '
%() .+) 0 * &4 113 .: '
%() .+6 .+ & &4 133 .&

%() .+6 .+ 1 @ &4 133 .:

% () .+6 1 & 2/ * 0 f°
%() .+6 1 1 * 2/ * 0& *
%() .+6 1 S 2/ * 01 S
%() .+6 1 1 S 2/ * 0 &
%() .+6 1 S 21/ * 0& i
%() .+6 1 1 S 2/ * 01 S
%() 06 * $ & 21/ * 0 °
%() 06 * % & 21/ * 0& &
%() 06 * 1% S 2/ * 01 o
%() 06 * 1% i 2/ * 0 i
%() 06 [/ $ @ 2/ 0 i
%() 06 |/ % & 2/ : 0& [
%() 06 /1% & 2/ : 01 i
%() 06 /1% S 2/ 0 i
%() 06 =% e 21/ : 0& [
%() 06 = % @ 2/ ;01 [
%() 06 = 1% * ‘21 0 i
%() 06 = 1% S 21/ : 0& &
%() 50& ' @ 2/ 01 [
%() :* 0 S 2/ 0 i
%() :* 0 3 2/ * 0 i
%() :*0 1 e 2/ * 0& 4
%() :* 0 S 2/ * 01 &
%() :*0 1 S 2/ * 0 &
%() :* 0 @ 21/ * 0& S
%() :1 0 & 2/ * 01 S
%() :10 * 2/ * 0 i
%() :1 0 1 & 21/ * 0& &
%() :1 0 S 2/ * 01 g
%() ;10 67 @ 2/ . 0 i
%() :1 0 1 & 2/ : 0& [
%() :1 0 i 2/ 01 [
&0 %13 .& ' 2/ 0 i
&0 %13 .: ' 21/ : 0& [
&0 %13 7: ' 2/ : 01 [
&0 %33 .& ' 2/ 0 i
&0 %33 .: ' 21/ : 0& i
&0 %33 7: ! 2/ : 01 [
&0 113 .& ' 2/ * 0 &
&0 113 .: ! 2/ * 0& *
&0 133 .& ! 2/ * 01 i
&0 133 .: ! 2/ * 0 i
&0 %$3 .: ! 21/ * 0& &
&0 %13 .& ! 21/ * 01 &
&0 %13 .: ' 21/ * 0 *
&0 %33 .& ! 21/ * 0& s
&0 %33 .: ! 2/ * 01 e
&0 1$3 .: ! "2/ * 01 *
&0 113 .& ' 2/ / 0 &

352;,0,7< 6(16256 _ 6 4&.
BXEMHFW WR FKDQJH ZLWKRXW QRWLFH



,QGH[ E\ PRGHO QDPH $SSHQGL]

"2/ , + 1
| ORGHO QDPH |  3DUW/QR [ ORGHO QDPH [  3DUW/QR |
2/ / 01 B '6/ *0 1 &
2/ / 0 [ '6/ * 0 &
2/ / 01 R '6/ * 0& S
2/ / 0 [ '6/ * 0 [
2/ / 01 i '6/ * 0& 2
2/ / 01 & "6/ * 0& 2
2/ 0 i '6/ * 0& t
2/ . 0& [ '6/ * 0& &
2/ : 01 [ '6/ * 0& &
2/ . 0 i '6/ * 0 & &
2/ . 0& [ '6/ * 0& B
21/ 01 [ '6/ % 0& &
2/ . 0 i '6/ % 0& ki
2/ . 0& [ '6/ % 0 & ki
2/ : 01 i '6/ * 0 i
2/ : 01 i '6/ * 0& 2
2/ * 0 E '6/ * 0& 2
2/ * 0& & '6/ * 0 5
2/ * 01 5 '6/ *0 & &
2/ * 0 N '6/ % 0& B
2/ * 0%& & '6/ % 0& B
2/ * 0& & '6/ % 0 & &
2/ * 01 L '6/ * 0 [
2/ * 0 i '6/ * 0& &
2/ * 0%& W '6/ * 0 i
2/ * 0& & '6/ * 0& 2
2/ * 01 k3 6/ * 0 E
2/ . 0%& & 6/ *0 & &
2/ . 0%& & 6/ * 0 (S
'26 * * (l (’ *
'26 : i 1r &
'26 R o ,+ % 16 98 &
'26 : * ,+ % 32 98 &
'26 w & ,+ % 36 95 &
'26 ! & , + % 36 98 &
'26 : * , + % 16 97 &
'26 * * ,+ % 16 9: &
'26 : i ,+ % 36 95 &
'26 11 * ,+ % 36 97 &
'6/ * 0 g L+ % 36 9: &
'6/ * 0& @ L+ %16 97 &
'6/ * 0& S L+ %16 97. &
'6/ * 0 i ,+ %16 9: &
'6/ *0 & & ,+ %16 9:. &
'6/ * 0 i , + %32 97 &
"6/ * 0 i ,+ %32 97. &
'6/ % 01 * ,+ %36 97 &
'6/ % 01 s L+ %36 97. &
'6/ % 0 1 & L+ %36 9: &
'6/ * 0& s L+ %36 9:. &
'6/ * 0 d ,+ 116 97. &
'6/ * 0& & ,+ 116 9: &
'6/ * 01 & ,+ 116 9:. &
'6/ * 0 N , + 132 97. &
'6/ * 0& 2 ,+ 136 97 &
"6/ * 01 k3 ,+ 136 97. &
'6/ *0 B ,+ 136 9: &
+ '6/ * 0 & & ,+ 136 9:. &
+ 352;,0,7< 6(16256 _ 6,&.

6XEMHFW WR FKDQJH ZLWKR



$SSHQGL] ,QGH[ E\ PRGHO

7+ IO$

| ORGHO QDPH |  3DUW/QR [ ORGHO QDPH [  3DUW/QR |
L+ % 16 97. & ,0 %16 1& &
L+ % 16 9:. & ,0 %16 =& &
L+ % 32 97. & ,0 %32 1& &
L+ % 32 9:. & ,0 %32 =: &
, + % 36 97. & ,0 %36 1& &
,+ % 36 9:. & ,0 %36 =& &
L+ 182 .8 & ,0 %36 =: &
,+ 186 .8 & ,0 116 1& &
L+ 182 .8 & ,0 116 =: &
L+ 186 .8 & ,0 136 1&
,0 % 16 =8 & ,0 136 =& &
,0 % 32 =8 & ,0 136 =: &
,0 % 36 =5 & ,0 % 1 =: &
,0 % 36 =8 & ,0 %'2 =& &
,0 % 12 =: & ,0 %'6 =& &
,0 % 16 =7 & ,0 %'6 =: &
,0 % 16 =: & ,0 %82 =8 &
,0 % 32 =7 & ,0 %86 =8 &
,0 % 36 =7 & ,0 11 =: &
,0 % 36 =: & ,0 1'6 =& &
,0 % 1297 6 & ,0 1'6 =: &
,0 % 1298 6 & ,0 182 =8 &
,0 % 1697 6 & ,0 186 =8 &
,0 % 1698 6 & ,0 %16 1& &
,0 % 3297 6 & ,0 %32 1& &
,0 % 3298 6 & ,0 %36 1& &
,0 % 3697 6 & ,0 %16 =: &
,0 % 3698 6 & ,0 %36 =& &
,0 % 1 =: & ,0 %36 =&. &
,0 %16 =: & ,0 %36 =: &
,0 %36 =7 & ,0 116 1& &
,0 %36 =: & ,0 116 =& &
,0 116 =: & ,0 116 =: &
,0 136 =7 & ,0 136 1& &
,0 136 =: & ,0 136 =& &
,0 % 16 =7. & ,0 136 =: &
,0 % 16 = & ,0 % 1 =: &
,0 % 32 =7. & ,0 %'6 =& &
,0 % 32 =:. & ,0 %'6 =: &
,0 % 36 =7 & ,0 %82 =8 &
,0 % 36 = & ,0 %86 =8 &
,0 % 1 = & ,0 11 =: &
,0 %$2 =8 & ,0 1'6 =& &
,0 %$6 =8 & ,0 1'6 =: &
,0 %&3 =& & ,0 182 =8 &
,0 % &3 = & ,0 186 =8 &
,0 %'2 = & ,0 %16 1& &
,0 %'6 =& & ,0 %36 1& &
,0 %'6 = & ,0 %16 =& &
,0 11 = & ,0 %16 =: &
,0 1$2 =8 & ,0 %32 =&. &
,0 1$6 =8 & ,0 %36 =& &
,0 1&3 =& & ,0 %36 =&. &
,0 1&3 =: & ,0 116 1& &
,0 1'2 =& & ,0 116 =& &
,0 1'2 =: & ,0 136 1& &
,0 1'6 =& & ,0 136 =& &
.0 1'6 = & 0% %( =& . & +

352;,0,7< 6(16256 _ 6 4&.

6XEMHFW WR FKDQJH ZLWKRXW QRWLFH



+

,QGH[ E\ PRGHO QDPH

$SSHQGL]

|0$ 10(

| ORGHO QDPH |  3DUW/QR [ ORGHO QDPH [  3DUW/QR |
08 %( =& . & o( 112=7. &
0% %( =& . & ,0( 112=76 &
0% 1( =& . & 0(  112=: . &
0% %( =& . & ,0( 112=:6 &
08 1( =& . & 0(  116=7. &
,0( %12=7 . & ,0( 116=7 6 &
,0( %12=7 6 & ,0(  116=: . &
,0( %12=: . & ,0( 1 16=:6 &
,0( %12=: 6 & ,0(  132=7. &
,0( %16=& 6 & ,0( 132=76 &
L0 ( %16=7 . & 0(  132=:. &
,0( %16=7 6 & ,0( 132=:6 &
,0( %16=: . & ,0( 136=7. &
,0( %16=: 6 & ,0( 136=76 &
,0( %32=& 6 & ,0( 136=:.

,0( %32=7 . & ,0( 136=:6 &
,0( %32=7 6 & ,0( %12=& . &
,0( %32=: . & ,0( %12=& 6 &
,0( %32=: 6 & ,0( %12=: . &
,0( %36=& 6 & ,0( %12=: 6 &
,0( %36=7 . & ,0( %16=& . &
,0( %36=7 6 & ,0( %16=& 6 &
,0( %36=: . & ,0( %16=: . &
,0( %36=: 6 & ,0( %16=: 6 &
,0( 112=7 . & ,0( %32=8& . &
,0( 112=7 6 & ,0( %32=& 6 &
,0( 112=: . & ,0( %32=: . &
,0( 112=: 6 & ,0( %32=: 6 &
,0( 116=7 . & ,0( %36=& . &
,0( 116=7 6 & ,0( %36=& 6 &
,0( 116=: . & ,0( %36=: . &
,0( 116=: 6 & ,0( %36=: 6 &
,0( 132=& 6 & ,0( %12=& . &
,0( 132=7 . & ,0( %12=& 6 &
,0( 132=7 6 & ,0( %12=: . &
,0( 132=: . & ,0( %12=: 6 &
,0( 132=: 6 & ,0( %16=& . &
,0( 136=& 6 & ,0( %16=& 6 &
,0( 136=7 . & ,0( %16=: . &
,0( 136=7 6 & ,0( %16=: 6 &
,0( 136=: . & ,0( %32=& . &
,0( 136=: 6 & ,0( %32=& 6 &
0( % 12=7 . & ,0( %32=: . &
0( % 12=7 6 & ,0( %32=: 6 &
0( % 12=: . & ,0( %33=: . &
0( % 12=: 6 & ,0( %36=& . &
0( % 16=7 . & ,0( %36=& 6 &
,0( % 16=7 6 & ,0( %36=7 . &
0( % 16=: . & ,0( %36=: . &
,0( % 16=: 6 & ,0( %36=: 6 &
,0( % 32=7 . & ,0( 112=& . &
,0( % 32=7 6 & ,0( 112=& 6 &
,0( % 32=: . & ,0( 112=: . &
,0( % 32=:6 & ,0( 112=: 6 &
,0( % 36=7 . & ,0( 116=& . &
,0( % 36=7 6 & ,0( 116=& 6 &
,0( % 36=: . & ,0( 116=: . &
,0( % 36=: 6 & ,0( 116=: 6 &
+ 352;,0,7< 6(16256 _ 6,&.

6XEMHFW WR FKDQJH ZLWKR



$SSHQGL]

,QGH[ E\ PRGHO

ORGHO QDPH 3DUW|QR |

,0( 132=& .
,0( 132=& 6
,0( 132=: .
,0( 132=: 6
,0( 133=& .
,0( 136=& .
,0( 136=& 6
,0( 136=: .
,0( 136=: 6
,0( 112=& .
,0( 112=& 6
,0( 112=: .
,0( 112=: 6
,0( 116=& .
,0( 116=& 6
,0( 116=: .
,0( 116=: 6
,0( 132=& .
,0( 132=& 6
,0( 132=: .
,0( 132=: 6
,0( 136=& .
,0( 136=& 6
,0( 136=: .
,0( 136=: 6
,0( %12=& .
,0( %12=& 6
,0( %12=: .
,0( %12=: 6
,0( %16=& .
,0( %16=& 6
,0( %16=: .
,0( %16=: 6
,0( %32=& .
,0( %32=& 6
,0( %32=: .
,0( %32=: 6
,0( %33=& 6
,0( %36=& .
,0( %36=& 6
,0( %36=: .
,0( %36=: 6
,0( %12=& .
,0( %12=& 6
,0( %12=: .
,0( %12=: 6
,0( %16=& .
,0( %16=& 6
,0( %16=: .
,0( %16=: 6
,0( %32=& .
,0( %32=& 6
,0( %32=: .
,0( %32=: 6
,0( %33=& 6
,0( %36=& .
,0( %36=& 6
,0( %36=: .

6XEMHFW WR FKDQJH ZLWKRXW QRWLFH

&

Ro Ro QQQQ Qu‘zo I R
P P I S

&
&

&
&
&
&
&
&
&
&

, 0 ( , 0 (

[ORGHO QDPH | 3DUW|[QR |
0( %36=: 6 &
,0( 112=& . &
,0( 112=& 6 &
,0( 112=: 6 &
,0( 116=& . &
,0( 116=& 6 &
,0( 116=: . &
,0( 116=: 6 &
,0( 132=& . &
,0( 132=& 6 &
,0( e &
,0( 132=: 6 &
,0( 133=& 6 &
,0( 136=& . &
,0( 136=& 6 &
,0( 136=: . &
,0( 136=: 6 &
,0( 112=& . &
,0( 112=& 6 &
,0( IR &
,0( 112=: 6 &
L0 ( 116=& . &
,0( 116=& 6 &
,0( 116=: . &
,0( 116=: 6 &
,0( 132=& . &
,0( 132=& 6 &
,0( IEEEE &
,0( 132=: 6 &
,0( 133=& 6 &
,0( 136=& . &
,0( 136=& 6 &
,0( 136=: .

,0( 136=: 6 &
,0( %12=& . &
,0( %12=& 6 &
,0( %12=: . &
,0( %12=: 6 &
,0( %16=& . &
,0( %16=& 6 &
,0( %16=: . &
,0( %16=: 6 &
,0( %32=& . &
,0( %32=& 6 &
,0( %32=: . &
,0( %32=: 6 &
,0( %36=& . &
,0( %36=& 6 &
,0( %36=: . &
,0( %36=: 6 &
,0( %12=& . &
,0( %12=& 6 &
,0( %12=: . &
,0( %12=: 6 &
,0( %16=8& . &
,0( %16=& 6 &
,0( %16=: . &
,0( %16=: 6 & +

352;,0,7< 6(16256 _ 6 4&.



,QGH[ E\ PRGHO QDPH $SSHQGL]

, 0 ( 4 1
| ORGHO QDPH |  3DUW/QR [ ORGHO QDPH [  3DUW/QR |
,0( %32=& . & ,0) 1369& 6 &
,0( %32=& 6 & ,0) 1129& 6 &
,0( %32=: . & ,0) 1139& 6 &
,0( %32=: 6 & ,0) 1169& 6 &
,0( %33=: . & ,0) 1329& 6 &
,0( %36=& . & ,0) 1339& 6 &
,0( %36=8& 6 & ,0) 1369& 6 &
,0( %36=: . & ,0) %1298& 6 &
,0( %36=: 6 & ,0) %139& 6 &
,0( 112=& . & ,0) %1698& 6 &
L0 ( 112=& 6 & ,0) %3298& 6 &
,0( 112=: . & ,0) %339& 6 &
,0( 112=: 6 & ,0) %3698& 6 &
,0( 116=& . & ,0) %129& 6 &
L0 116=& 6 & ,0) %139& 6 &
,0( 116=: & ,0) %1698& 6 &
,0( 116=: 6 & ,0) %329& 6 &
,0( 132=& . & ,0) %339& 6 &
,0( 132=& 6 & ,0) %3698& 6 &
,0( 132=: . & ,0) 1129& 6 &
,0( 132=: 6 & ,0) 1139& 6 &
,0( 136=& . & ,0) 1169& 6 &
,0( 136=& 6 & ,0) 1329& 6 &
,0( 136=: & ,0) 1339& 6 &
L0 136=: 6 & ,0) 1369& 6 &
,0( 112=& . & ,0) 1129& 6 &
,0( 112=& 6 & ,0) 1139& 6 &
,0( 112=: . & ,0) 1169& 6 &
,0( 112=: 6 & ,0) 1329& 6 &
,0( 116=& . & ,0) 1339& 6 &
,0( 116=& 6 & ,0) 1369& 6 &
,0( 116=: & 4 % 12.: 6 &
,0( 116=: 6 & 4 % 16.: 6 &
,0( 132=& . & 4 % 32.: 6 &
L0 132=& 6 & 4 % 36.: 6 &
,0( 132=: & 4 % 16 =8 &
,0( 132=: 6 & 4 % 32 =8 &
,0( 136=& . & 4 % 36 =8 &
,0( 136=& 6 & 4 %12.8 6 &
,0( 136=: & 4 %16.8 6 &
,0( 136=: 6 & 4 %32.8 6 &
,0) %1298& 6 & 4 %36.8 6 &
,0) %139& 6 & 4 %12.7 6 &
,0) %1698& 6 & 4 %12.: 6 &
,0) %329& 6 & .4 %16.7 6 &
,0) %339& 6 & 4 %16.: 6 &
,0) %3698& 6 & 4 %32.7 6 &
,0) %129& 6 & 4 %32.: 6 &
,0) %139& 6 & 4 %36.7 6 &
,0) %1698& 6 & 4 %36.: 6 &
,0) %329& 6 & 4 112.7 6 &
,0) %339& 6 & 4 112.: 6 &
,0) %3698& 6 & 4 116.7 6 &
,0) 1129& 6 & 4 116.: 6 &
,0) 1139& 6 & 4 132.7 6 &
,0) 1169& 6 & 4 132.: 6 &
,0) 1329& 6 & 4 136.7 6 &
+ ,0) 1339& 6 & 4 136.: 6 &
+ 352;,0,7< 6(16256 _ 6,&.
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$SSHQGL] ,QGH[ E\ PRGHO

4 67(
| ORGHO QDPH | 3DUW/QR M ORGHO QDPH | 3DUW/ QR |
,4 %12.7 & 0%+ % O *
,4 %12.: 6 & 0$* % O *
,4 %13.: 6 & 0$* % O *
,4 %16.7 6 & 0$* % O *
,4 %16.: 6 & 00 $16 =7.

,4 %32.7 6 & 00 $16 =8. (
,4 %32.: 6 & 00 $36 =7.

,4 %33.: 6 & 00 $36 =8. (
,4 %36.7 6 & 00 $1 =%

4 %36.: 6 & 00 $ 1 =: (
4 112.7 6 & 00 $16 =&. (
,4 112.: 6 & 00 $16 =8. (
,4 116.7 6 & 00 $32 =8. (
,4 116.: 6 & 00 $36 =&. (
4 132.7 6 & 00 $36 =8. (
.4 132.: 6 & 00 $ 1 =8 (
,4 136.7 6 & 00 $16 =8 (
4 136.: 6 & 00 $36 =& (
4 %12.7 6 & 00 $36 =8 (
4 %12.: 6 & 00 $1 =& (
,4 %13.: 6 & 00 $36 =& (
,4 %16.7 6 & 00 $36 =8 (
,4 %16.: 6 & 00 $1=¢& (
.4 %32.7 6 & 00 $ 1 =: (
4 %32.: 6 & 00 $16 =&. (
4 %33.: 6 & 00 $16 =8. (
4 %36.7 6 & 00 $32 =&. (
,4 %36.: 6 & 00 $36 9&. (
.4 112.7 6 & 00 $36 =&. (
4 112.: 6 & 00 $36 =8. (
,4 116.7 6 & 04 $16 .7 (
,4 116.: 6 & 04 $16 .8 (
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[ 6) [ 3UH 86PRG LQW

6,&&. DW D JODQFH

/IHDGLQJ WHFKQRORQUHYXH SURGXFW UDRRSHUHKHQVLYH VHUYL

'LWK D VWDII Rl PRUH WKBDQRQ FRQ®DFW GHWHFWL®J&FRXBWIPHI6HUYLFHV 2 IRU
QHDUO\ VXEVLGLDULHV DRXEDVMBSINHYHQSRVLWLRQLDQ @D ©GRAEKIFWKLY L W\
WDWLRQV ZRUOGZLGH 6,&.LDV RQOB QI WAISH RI REMHFMW RULFEWLRQ FHQWHUV LQ (3
OHDGLQJ DQG PRVW VXFFHWFIKG RQYXDMRE RSHUDW W 6 URWMAWERULFD IRU WKH
WXUHUV RI VHQVRU WHFKQRIORK\VRAKN BRZHVYDIHW\ VRHGMRHVDQWHP VROXWLRQV
RI LQQRYDWLRQ DQG VROXWHBYQLFRFSHWHQF\ ZRUOG FRQGLWLRQV
KDYH PDGH 6,&. WKH JORED®XWRPNDMNLF LGHQWLAFIWLRROVZIOMK\VEBDUWQHU 3RUWD
OHDGHU 1R PDWWHU ZKDWFR&H SQORBMHFWBRGHUV ZZZ P\VLFN FRP 2 SULFH DQG L
LQGXVWU\ PD\ EH WDONLGJX\N.MK FDHD MKIHPWM QW WHEKWR R R $URRAX FWXRWBWXRQW
IURP 6,&. ZLOO SURYLGH \RGHINMAWD Q JL &K B OY RO XP HD @& \RRQ\OLIRYH [RYUGE HU V
EDVLV IRU \RXU SODQV 2 WKRQMWRXWRIGHREOH DQG REMHFWYV
WR VHWWOH IRU DQ\WKLQY ORFSYOMKMHVWKMHPHYROXWLRQV IRU DQDO\

VLV DQG ARZ PHDVXUHPHQW RI JDVHV

DQG OLTXLGV

'RUOGZLGH SUHVHQFH ZLOWKLFR 30HDVH AQG GHWDLOHG DGGUH

VXEVLGLDULHV LQ WKH |IRGIGRILIDIQG DGGLWLRQDO UHSUHVHQWDWLY

FRXQWULHYV 1RUJH LQ DOO PDMRU LQGXVW
gVWHUUHLFK ZZZ VLFN FRP

$XVWUDOLD SROVND

%HOJLXP /X[HPERXUJ S5RPkQLD

%UDVLO SXVVLD

&HVNi 5GHSXEOLND 6FKZHL]

&DQDGD 6LQJDSRUH

&KLQD 6ORYHQLMD

‘DQPDUN 6RXWK $IULFD

"HXWVFKODQG 6RXWK .RUHD

(VSDxD 6XRPL

YUDQFH 6YHULJH

*UHDW %ULWDLQ /DLZDQ

,QGLD 7*UNL\H

'VUDHO 8QLWHG $UDE (PLUDWHYV

,WDOLD 863

-DSDQ

SICK

6,&. $* _ :DOGNLUFK _ *HUPDQ\ _ ZZZ VLFN FRP Sensor Intelligence.



