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8' 8'HULYH &R /WG KDV D 8'1$1R HUD QIGHQHOMMHEUWD O SUR G X
D 8'&25( EUDQG RI SURGXFWLRQ RIFIDMV8K®L ADSDHWD OQ G

7&0#01

EULG JUDSKHQH UHODWMG EXDQ®W RILYWK&RXU WHI
VWRU\ EHIJDQ ZLWK WKHGS URBGXKMQAR Q: RRIGHEUILQ DQG
SURGXFWYV WKDW DUB QX KV WKWWILISA\FBH A8 AWALR WV K
LYHUVLW\ RI SURGXFRIM I/VRGS KB G AMHKHXWWRRQROG S

GHVLIJIQHG WR ILW FOLHQWYV XVH

JTCRIJGPG OCPWHCEVWTKPI DGIKPU
1HZ PHWKRG +\EULG JUDSKHQH
+\EULG JUDSKHQH +L SXUL DQG +\GUD GIMSGFIPW RRIQDZLEV k
FRQGXFWLYLW\ WKURXJK K\GUR

'ZEGNNGPV )TCRJGPG %QORQUKVG 2TQFWEVKQP
2XU JUDSKHQH FRPSRVLWHYV DUH BIUWGSH\ QL QLR B GLIUL FIMW D O V
*UDSKHQH FRDWHG FRPSRVLWHV G UFRPSKRYHWKE F WLRHDHQ

FRPSRVLWHYV

)TCRIJGPG #NWOKPWO %QORQUKVG 2TQFWEYV

+\EULG J KHQH DOXPLQXP
IRU DFKLHYLQJ WKH Q VVDU\ PXDEWRRQ'
PC

%QPFWEVKXG )TCRIJGPG +PM 2CUV®@ T@FWBAPKEYK QPCN 2CKPV
6XLWDEOH SURGXFW SURGXFWLR®VRW\D H[FGH O B Q WH FRIQYGLX
WHPSHUDWXUH XVDELOLW\ DQ® GIDEHODWQ W GG | WKK/H PR & S
FRQGLWLRQV ILWWLQJ IRU YDUL
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717&%14"
8'&25( LV D 8V EUDQG WKDW KDV PEDHQ ¥ WLWRWH @ MAKKH FERU W H F K
WKH EHIJLQQLQJ :H SURGXFH NH\ POWW ZILVKYV JDG G V¥ FOPSSSFOQHF D |
HIILFLHQF\ DQG KDYH WKH UHOHYFOW®W MHFE QWRKHRUIQ BX&2B Y\ Z LW

WHFKQRORJ\
3URGXFLQJ D YDULHW\ RI FXVWRPLYHEQHEBRBYE WS\ RO RFEM G HSH G
H

JCVGTKCNU HQT 'NGEVTKE
*UDSKHQH DQ&RESRVLWH SURGXFWLRQ IRU JD®HFQUALRD\O VE DDV
RSHUDWH DW URRP WHPSHUDW X UWL JIRW @ HGXLVLHY (
)TCRIJGPG *GCVGT 7PKV
JOH[LEOH KHDWHUV $OXPLQXP S/O\DHMID KSHODMHHU K H BW Bl Q@
YOH[LEOH KHDWHU FRPSRQHQW VFZIHK\VINDGE O b DVB K H QPIDSO B WIH
KDYH JRRG PDLQWDLQLQJ HIILFLHQI\XIMQGRKPLIVW EBR B X BMWX
KHDWLQJ DUH
)TCRIJGPG $NQEM *GCVGT /QFWNG
3URGXFLQJ EORFN VWUXFWXUH K& B QW UNVKRIE RO DVHLHNK \F
+LJKHU HQHUJ\ HIILFLHQF\ WK D QK FHR@NHIQM
)TCRJIJGPG /GVCN #NNQ[ %CUVKPIU

ODVV SURGXFWLRQDEOH *UDSKHQH PHYV



7&GT

a0 6GEJPQNQI]|

8'1$12 LV D EUDQG RI 8' FRUSRUDWV R LAKGIVWWWKQRCORR I\ EDVH
JURP K\EULG JUDSKHQH WR JUDSKHRDERVFWGEYFRPQRVLEBVWHYV |
SDLQWVY DQG JUDSKHQH PHWDO DEE®RM PIG IBUZLDGH/ UDIK) XKD RH WH I
JURZWK ZLWK RXU WHFKQRORJ\
8' 8'HULYH &R /WG DOZD\V IRFUWHWIRGLAFONULQFRUHFRPSRVLW
H[FHOOHQW SURSHUWLHY DQG D PHDLFLDQN LR@ W @ H WIK HPFD W R UELHD O \
DQG SHRSOH

1DQR ODWHULDOV +\EULG *UD*
8" 8'HULYH &R /WG KDV WKH WHFKQRC
K\EULG JUDSKHQH
+\EULG JUDSKHQH LV GLVWLQJXLAHKMHGHB\W
GLVSHUVLRQ FRQGXFWLYLW\ DQG H[FHOC
FRQGXFWLYLW\ DQG +\GUD ZLWK K\GURJ
VSHFLDO UHDFWLYLW\ SURGXFHG WKURXJI
WUHDWPHQW SURFHVV 7KH\ DUH GHVLJQH
FRPPHUFLDOL]DWLRQ RI JUDSKHQH PDWHU
GLIILFXOWLHV RI PDVV XVH

+L SXUL DQG +\GUD FDQ EH PDVV SUBRBRPHOGW @ QG/DIUHHXSSOL
IRUP RI JUDSKLWH IRU JRRG ZRUGIDBLOLW\ DQG DSSOLFDEL

W LV DOVR LQWHQWLRQDOO\ GRW. BQNS HWUR/ IDFE LY URHOFHQ® V Z |
GHOLYHULQJ VXSHULRU SHUIRUPDQFH DV JUDSKHQH

*UDSKHQH IURP 8' 8'HULYH &R FMW & KHLORQKPSWHRX Rl LQGLV
UHVRXUFHVY WKDW KHDW RXU SGD R WU PN ZOIOKGBHI\G \WKRH DHFG(H H Y H
HIILFLHQF\ 2XU JUDSKHQH DSSOISHRWHRWKLYQG WKHLU 7'6

'H KRSH WR UHFHLYH D ORW RI LAQRSH/ & IUW 10 WK H QMIZRW\BB GRI JUL
SXUL DQG +\GUD

*UDSKHQH &RPSRVLWH
8' 8' 8'HULYH &R /WG KDV WKH WHFKC

SURGXFH FRPSRVLWHV LQ D YDULEHW\GRI ZI

JUDSKHQH :H KDYH WKH WHFKQRORIJ\ WR

FRDWHG FRPSRVLWHYV JUDSKHQH HXQFWLF

DQG JUDSKHQH ULFKHG FRPSRVLWHV

7R PHHW D YDULHW\ RI REMHFWLNE&GM E\ Sl

FRPSRVLWHV B6ROYLQJ WKH GLOQBXOWLH\

DSSO\LQJ JUDSKHQH FRPSRVLWHV DQG W

SRVLWLYH LPSDFW RQ WKH LQGXVWU\
$PRQJ WKH JUDSKHQH FRPSRVLWH\Q VFRP SRIVILWH VI SWHWBFWHG DW
WHPSHUDWXUH DQG JUDSKHQH P HYWDIOPBRVWID@RW WR\E HRM. D:G1VDL +
LQWURGXFH WKH FRPSRVLWHV GHWLJQHRB XDRGHSIUREG MK B HBWEHN X LQ
FRPSRVLWHVY SOHDVH IHHO IUHH WR FRQWDFW XV



*UDSKHQH &RDWHG &RPSRVLW

+L SXUL +\GUD LV K\EULG JUDSKHQH V\(
K\EULG PHWKRG WKH\ VKRZ H[F HDOHDW G
HOHFWULFDO SURSHUWLHY DQG WKHUPDC
7KLV VIQWKHVLYV EHFDPH WKH IRXQGDWLR
+\GUD $0 PL[WXUH FRPSRVLWH PDNLQJ
+L SXUL +\GUD &RDWHG $O0 FRPSROLWH H
WKH SURSHUWLHY RI WKH DOORWRHKRRJRD \
K\GURJHQ FRQWHQW FRQWURO DQG WKH\ |
PHFKDQLFDO WKHUPDO DQG HOHFWULFDC

$V D PDWHULDO WKDW VXSSUHV V® \J UNDKSH ¥ ® IS CDUDGV R R O [EGI WWEZ K H\ |

FDVWLQJ PDWHULDO FDSDEOH RI P®DHNW B ROGORNYI JUDSKHQH

$OXPLQXP DOOR\V PDGH IURP 8' V #GSXWIERRSRVDVWHREKWYH H[FF
UHVXOWV LQ HODVWLFLW\ \LHOBQWMOQIVRQH VWUHQJWK DQG
2XU WHFKQRORJ\ ZLOO FKDQJH WRKHWLQ FXQFROVBVQR HE R WK K HG H Y H C
PDMRU LQGXVWULDO PDWHULDOV

*UDSKHQH &RQGXFWLYH 3DVW

)XQFWLRQDO 3DLQW IRU +HDW

BWDUWLQJ ZLWK WKH SURGXFWLRQ DQG
JUDSKHQH LQ RXU K\EULG ZD\ WKHNHFRHO
RI RXU JUDSKHQH KDYH EHHQ GRQH LQ WK
FRQGXFWLYH LQNV SDVWHV VR8QDOVROY}F
SDLQW SURGXFWV
'H YH ODXQFKHG D VHULHV RI +,&21 ZLWK
FRQGXFWLYH JUDSKHQH SDVWH DQG NLQ
YRODWLOH QRQ YRODWLOH OLWHPSMDDMWROXHY LINRARD LALG HD Q6 Q JH

7KH +,&21 VHULHVY HQDEOHV WR EHF BRWHG R P ¥MIVKIRRGW DQEGHW

WR UROO VSUD\ HWF DQG WRWHPSNHBWXQUB VYDQUMW\ BRRP WH
f& $QG WKH\ DUH GHVLJQHG \WRREB DLSGH IUD® JHK IRANA) G X VW U |

H[FHOOHQW GLIIXVLRQ

7KH +,67 VHULHV DUH IXQFWLRQBOLDIL\NQWKID/Q G UFRWBFWDWH WD

WHPSHUDWXUHV ZLWK WKH IXQFWLRIXDRH WKW QBRGDQW PIPOE QR V X

WVSH LV GHVLJQHG LQ WHUPV RI BORMW HFQG RQVD\) G WDSH) WWH @ H V L

RI VDIHW\ DQG SURWHFWLRQ



ODWHULDOV IRU (OHFWULF

8'V JUDSKHQH PHWDO R[LGH FRPSWRVLWF
DSSO\LQJ WR HOHFWURQLF GHYLFHV
$PRQJ WKHP WKH JUDRRRSRYBWE KDV DQ
H[FHOOHQW SHUIRUPDQFH LQ VHQVRUYV IR
DWPRVSKHULF 12
,Q JHQHUDQV 60020 WKLQJ RI WKH VHQVRU
12 JDV VHQVRU EXW RXU SURGXFWYV KDY}
IXQFWLRQDOL]HG VWUX6E@Q FRH HR @ KHIOH 6 Q
VWUXFWXUH WKDW KDV FKDQJHGHNKH ZRU
EDQGJDS RI BRQLRV VWUXFWXUDO GHVLJQ D OMR DW WIRHR R/ MGHVPRSIH WIR!
DOWKRXJK WKH H[LVWLQJ VHQVRIUDRSRYBDWLQJF&HPSHUDWXUH
$W WKH VDPH WLPH HOHFWULFDERERGDIUHBY DR ZHHRX FHBLWR L
VLIQDO QRLVH RU ORVYV

(QHUJ\ 7THFK 8QLW
2XU K\EULG JUDSKHQH KHDWHU LVHEDVH (

KHDWLQJ HOHPHQW PDQXIDFWXULQJ WHFK

2XU SbuUwyvy KDYH KLJK HOHFWUYHDO HQHU

JOH[LEOH JUDSKHQH KHDWLQJ X\ LWK RZLHC
VWDEOH KHDWLQJ HIILFLHQF\ HYHQ LQ D [
*UDSKHQH WKLQ ILOP KHDWLQJ K@LW $0O
+LHQFH 8 68 VHULHV ZKLFK KDYH JRRG W
XQLIRUPLW\ DQG KDYH D ODUJH KHDWLQJ
DGYDQWDJHRXV IRU PDLQWDLQLQJ HIILFLHQF\
‘H RIITHU D ZLGH UDQJH RI XVLQJ WHRSMR DWXEBHV IURP

W FDQ EH DSSOLHG WR YDULRXVYSIGBDFEMW X KK @ \F HO®F WHIQH F V
FXUYHG GHYLFHV HOHFWURQLF RBXVMQULB DXHBRHEPWH QIQ G7 KLV W
IRFXVHV RQ HQHUJ\ HIILFLHQF\ WRHQH® I F 16 MSKOHH BIX R@HIQRE XV H V
HOHFWULFDO HQHUJ\

*UDSKHQH %9ORFN +HDWHU OR(

2XU PRGXOH KDV KLJK WKHUPDO HQHUJ\
UHGXFHG HOHFWULF HQHUJ\ FRQVXPSWLR
FRPSDUHG WR FRQYHQWLRQDO HOHFWULF
VWUXFWXUH PDNHV LW HDV\ WR H[SDQG



*UDSKHQH OHWDO &DVWLQJ OL

*UDSKHQH PHWDO DOOR\ KDV EHHQ SURY
QXPHURXV VWXGLHV WKDW LW KDV VXSHU
WKHUPDO DQG HOHFWULFDO SURSHUWLH
FROQYHQWLRQDO PHWDO RU PHWDO DOORYV\
+RZHYHU WKH GHQVLW\ GLIITHUHQGH EHW:
PHWDO FDXVHG VHSDUDWLRQ DQGZRIJORPF
PDWHULDOV GXULQJ WKH FDVWLQJ SURFH
PDWHULDO FRXOG RYHUFRPH WKLV

,Q UHVSRQVH ZH LOQWURGXFH +LHSFBPSRYGWB $O\WPW[WDXWHULDO
EDVHG RQ 8' V WHFKQRORJ\ WR VX S\SHISID/WDIWIDRSK D QG PRIWD & KH J
PHWDO DOOR\
+L SXUL +\GUD $0 PL[WXUH FRPORWILWHW BUWLHOW RURDFVV SUR
JUDSKHQH DOXPLQXP DOOR\V DQG ®BHRSHUWQHG EWRUABR QAL Q.
FRQWHQW RI DOXPLQXP DOOR\ FDVWLQJV
7KH DOOR\ FDVW WKURXJK 8' V +X S WFIRPSRVUWI$F PYWPDWHULD
LOQWHUHVWLQJ UHVXOWV RI D RGXQKYHDVH L®AODYWLE® \LHOG

HORQJDWLRQ
7KLV PHDQV WKDW DOOR\V FDVW PURW X#LHSKRIRLS RY\IGH WEFK FDQ
WR FKDQJH D YDULHW\ RI LQGXVWULHYV
,Q DGGLWLRQ WR EHLQJ XVHG LQQDXWBRRW L ¥+NGR®G$D YR D[WIXR) H F
WHFK DUH H[SHFWHG WR EH DSSRPMRXP SUGB XD KWRH®QQ FRQ
DQG HYHU\GD\ OLIH
8'V JUDSKHQH PHWDO FDVWLQJ WHFX QRIGIRG ZROWKHUK EUDRG DO}
LQGXVWU\






*[DTKF )TCRJGPG

8'1$12 WKURXJIK RXU K\EULG PDQXIDFWXD LL1.G FHWOKRIG mRII JUD ¢
SURGXFWYV ITURP SRZGHUV WR FRPSRVLWHYV

JXUWKHUPRUH RXU LQNV DQG SDN QWG HUHH KWIKG\ IHQIDFYBIULHW

2XU VXSHULRU K\EULG JUDSKHQHA HQHQIJDHQB ZLWK WK}

8'1$12 V SURGXFWYV DUH IRU QDWXUH DQG SHRSOH

‘H KRSH WR EH ORYHG E\ WKH QHIJWPIHNHWILIIDWMMR Q RI HC

*IDTKF /IGVJQF
&KHPLFDO SHHOLQJ 3K\VLFDO SHHOLQJ

8VLQJ FKHPLFDO DQG SK\VLFDO PHWKRGYV
2XU JUDSKHQH IRUP LV LQWHQWLRQPNMOARGNNMELOQH®\WRXKBYMHV QF
%XW ZKHQ XVHG LQ SURFHVV XQMOKBMN @RHRDEOHYBHODRSIHGHWR \
FKDUDFWHULVWLFV RI JUDSKHQRQWHKYRXJIBS\GBWURQJILQLASWHYV LZLV
7KH HIFHOOHQW GLVSHUVLELOIRMGXFIWQ EH IRXQG LQ |



*K RWTK

*[FTC

$ QHZ W\SH RI JUDSKHQH ZLWK HOHHFOWMHE@WOGLE
WKHUPDO FRQGXFWLYLW\ PDQXIRBWXXUKEXUWUQ LD
GHVLIQHG WR EH KLJKO\ GLVSHUWRYHGDQ@® RDRN
ZLGH UDQJH RI DSSOLFDWLRQV WKURXJK RXU W
%HVLGHV +L SXUL ZLWK OLWWBW H® SWRJ EW LK\
UHOLDEOH ZKHQ DSSOLHG

ZTQRG" JGEQOO G HQT
JRU 3RZC SLRPHGLFD(

\QWKHVLV PHWKRG 4ABWMEHU\ &DWKRGH
$YHUDJH IODNH WKLFERSNVFDSDPFLWRUYV

$YHUDJH ;: < *UDSKHQH UHVHDUFK
'LPHQVLRQV +~ "+HDW VLQN DQG UHVLVWE
7JUXH 'HQVLW\ J -S ~ PDWHULDOV
&RORU %ODFN (OHFWULF FRQWDFW PDW
2GRU 2GRUOHVV 3ULQWDEOH :HDUDEOH

JUDSKHQH HOHFWURQ

XQLW
& 2 1 6 +
&RQWHQW ™ - ~

)XQFWLRQDO JUDSKHQH ZLWK HI{GHP\WHQAMD G L\
SURSHUWLHVY DQG WKHUPDO FRQGXFWLYLW\ Fk
SURGXFHG E\ RXU K\EULG PHWKRG
+\GUD ZDV GHYHORSHG WR EH HDYXILWH® SERKBE
RI JUDSKHQH DQG DFWLYDWHG FDRERRDUERIQROC
ZLWK K\GURJHQ LQWHUSRVHG EHWZK IBQ HGJHV
GLIIHUHQFH LQ K\GURJHQ FRQWHQW
+\GUD LV FRQVWDQWO\ UHVHDUF KIDYJ PIRUGI GH Y |
SHUIRUPDQFH H[SHFWDWLRQV

cTQRG" 4GEQOO G HQT

JRU 3RZC %LRPHGLFD
6\QWKHVLYVY PHWKRG “BPwWMSHU\ &DWKRGH
$YHUDJH IODNH WKLFMQREBNMVFDSDFLWRUYV

$YHUDJH : < *UDSKHQH UHVHDUFK
'‘LPHQVLRQV +~ '+HDW VLQN DQG UHVLVWE
7JUXH '"HQVLW\ J -S ~ PDWHULD
&RORU %ODFN (OHFWULF FRQWDFW PDW
2GRU 2GRUOHVV 3ULQWDEOH :HDUDEOH
JUDSKHQH HOHFWUR
XQLW
& 2 1 6 +

&RQWHQW ~ -



)JTCRIJGPG %QCVGF %QORQUKVG

4GEQOOGPFGF HQT WUG

$0 FDVWLQJ PDWHULDO DQG DGIEMWZIY®J ©)@ ERGM UL BUUFRIG\ DQ
9HKLFOH SLVWRQV )UDPH EDUQL@GXMWW HP O 2DXMIGRRQUGX YIL\R KH D
DLU FRQGLWLRQHU PDWHULDO:D/@® R) ERIGO ®IQWE L QMHILLRIU 5RRIL
FDELQHW /LJKWLQJ VKLS VRODUYRDFKQQXOD\8ORW R MQUERO 6K
OHGLFDO SURGXFWV 36 &73 ERWW]RIR) SROWHD LRHNPDQEP6BHFLDO

*K RWTK %QCVGF #N %QORQUKVG
*[FTC %QCVGF #N %QORQUKVG
SBDUWLFOH VL]H + !

7KH FRPSRVLWHY DUH HI[FHOOHQWDIQG PHFKDQLFDO WKHUPDO
HOHFWULFDO SURSHUWLHV DQHVNUMKPHDWHULDOV WKDW VXSSU
VHSDUDWLRQ EHWZHHQ JUDSKHQHHDQG W WDO WLKQH\ FIDDMAHRI[IED O V
SURGXFH JUDSKHQH PHWDO DOOR\V

'KHQ FDVWLQJ ZDV DSSOLHG LW REBE¥E DDWHRXCH QBRWIRUIWLHV

JURP WKH 8'&25( SDJH \RX FDQ V@ B S\SKDLWMIECWICIPN\G EBMNCN % CUV
/ICVGTKCNU

*K RWTK (WPEVKQPCNK\GF %QORQUKVG

4GEQOOGPFGF HQT WUG

&RQWDFW PDWHULDOV ,QN DQ& SPLVFRH) GHLFEM R D | WORHP G IQRD O(O H F
OLWKLXP LRQ EDWWHULHV 3URMRBWLIRQHIW DU +$Q W U 1B IEUDOF W L
UHIOHFWLRQ PDWHULDOV +DUEGULRIONLQJ $QWL VWDWLF PDW

*K RWTK (WPEVKQPCNK\GF #I
*UDSKHQH ZW
SDUWLFOH VL]H +

4AGEQOOGPF
$YDLODEOH IRU FRQWDFW PDWHULDOV
$YDLODEOH IRU VHPLFRQGXFWRU GHYLFHV

*K RWTK (WPEVKQPCNK\GF 5P1

*UDSKHQH ZW

SDUWLFOH VL]H +

'"HWHFWLRQ LV SRVVLEOH HYHQ DW URRP WHPSHUDWXUH
SHGXFH HOHFWULFDO VLJQDO QRLVH ORVV

AGEQOOGPF

$YDLODEOH IRU VHPLFRQGXFWRUW GHYLFHV 9LD FXVWRPL]LQ

$LU GHWHFWLRQ MHQVRURRBGLFDO /LJKW HPLWWLQJ GHYLFH *L
3KRWR OXPLQH (OHFWUR OXPLQH VHQVRU HOHPHQW

BROGHULQJ PDWHULDO 9LD FXVWRPL]LQJ

JURP WKH 8'&25( SDJH \RX FDQ V@I B \SCOWGWS RIOUNEH®T 'NGEVT



*K RWTK 4KEJGF %QORQUKVG

4GEQOOGPFGF HQT WUG
&RQWDFW PDWHULDOV ,QN DQG/ $PNRR G R D | WOMHP G IQFD O(O H F!
OLWKLXP LRQ EDWWHULHV 3URM RBWLROQHSWU DU +$Q W WU 1B EULLCF W L
UHIOHFWLRQ PDWHULDOV +DUGUWHRONLQ) $QWL VWDWLF PDW

*K RWTK 4KEJGF 5P1

6Q2ZW

3DUWLFOH VL]H +

6Q2QDQRSDUWLFOHY DUH IXQFWLRQDOL]JHG RQ JUDSKHQH

*K RWTK 4KEJGF <P1

=Q2 ZW

3DUWLFOH VL]H +

=Q2 QDQRSDUWLFOHV DUH IXQFWLRQDOL]HG RQ JUDSKHQH

*K RWTK 4KEJGF #I1

$J ZW

3DUWLFOH VL]H +

$JQDQRSDUWLFOHV DUH IXQFWLRQDOL]HG RQ JUDSKHQH



2XU JUDSKHQH SDVWHV DQG LQNW YLWK KHJ¥H EGHQWI ARGIG X F\G |
VHULHV ZLWK YRODWLOH QRQ YROBWRYDWLAIVQWR BBBW YDURRXV
+,67 VHULHVY SURWHFWYVY WKH RE MHFKWHIDMVR D @ GJK DVH@S & UDWKP D E
UHWDUGDQW DQG LQVXODWLQJH XYFGH\RIQ\D HAK HUR,B W& HVYIL HZ SR
SURWHFWLRQ DQG PDLQWHQDQFH: HD/QGQMIGHI ¥ ReF7 \& KW\ SYHL HX/SR L Q V
LV DSSOLFDEOH IRU IOH[LEOH3K%WL QWH[G& FQH AXQ MF B/RIRGGW ) SDU W
IXQFWLRQDO IDEULFV VRODWLFHOOYUMBLYVBODHQ WX LPNQEWLRQDC

FRDWLQJV HWF

2CUVG

+,&2
9
T
+
¥
T
T
T

0Q XQNC *KI XKUE %QPFWE

2CUVG

/CKP EJCTCEVGTKUVKEU i

7\SH *HO H

/LIH ZDWHUSURRILQJ H

6LONVFUHHQ DYDLODEOH
+LJK WHPSHUDWXUH DYDLODE,
PDI[ f& UHFRPPHQG

1

AGEQOOGPFGF HQT WUG
(OHFWURGH PDWHULDO

JCTCEVG CPF HWP

*UDSKHQH ZW
6KHHW UHVLVWDQFH VT
DW + WKLFNQHYV
&RQGXFWLYLWX- P
9LVFRVLW\ F3 — F3
PHDVXULQJ WHPSHUDWXU
&XULQJ FRQGLWLRQV f& KRX
&XULQJ FRQGLWLRQV
IRU KLJK WHPSHUDWXUH XVH KR
JLUVW VWHS f& K
6HFRQG VWHS f& K
+DUGQHVYV +
OD[LPXP DYDLODEOH WHPSHUDW.
5HFRPPHQG WHPSHUDWXUH f
$V FRQGXFWLYH DGKHVLYHV IRU
WHPSHUDWXUHYV

OgsfS&OLHG PDWHULDOV OHWDOV

VHPLFRQGXFWRUV ZRRG J(
/ILIH ZDWHUSURRI VLONVFUHHQ D

OHGLFDO 62)& IRU &DSDFLWRU
(OHFWULF FDU EDWWHU\ PDWHULDOV

&KDOOHQJH UHLQIRUFHPHQW
&LUFXLW UHSDLU

+LIJK TUHTXHQF\ VKLHOG
*UDSKHQH K\EULG HQHUJ\

+LJK WHPSHUDWXUH FRQGXFWLYH DGKHVLYH



+,&2 1 +,&2 ¢

0Q XQN(/KI XKUE %QPFW 8QNC (NGZ %QPFWEVKXG )
)JTCRIJGPG 2CUVG 2CUVG

/JCKP EJCTCEVGTKUVKEU CPF HOWPFEERQPUEVGTKUVKEU CPF HWPE
7\SH 3DLQW 7\SH 3DVWH

/LIH ZDWHUSURRI ([FHOOHQW DGKHVLRQ
6LONVFUHHQ DYDLODEOH 4XLFN GU\LQJ SRLQW  VHFV

6WURQJ LQ ZDWHU FRQGLWLRQ
JLPLWHG VLONVFUHHQ DYDLODEOH
JLPLWHG ' SULQWLQJ DYDLODEOH
)3&% )OH[LEOH 3ULQWHG &LUFXLW

%JCTCEVGTKUVKEL %JCTCEVGTKUVKEL
+ *UDSKHQH ZW + *UDSKHQH ZW
+ 6KHHW UHVLVWDQFH VT 6KHHW UHVLVWDQFH VT
DW + WKLFNQHVV DW + WKLFNQHYV
+ &RQGXFWLYLW\X- P + &RQGXFWLYLW\X- P
+ 9LVFRVLW\ F3 — F3 + 9LVFRVLW\ F3 — F3
PHDVXULQJ WHPSHUDWXUH  PADVXULQJ WHPSHUDWXU
$ &XULQJ FRQGLWLRQV f&T &KKRMNQJ FRQGLWLRQV
+ +DUGQHVV  + 6XUIDFH VHFV
+ OD[LPXP DYDLODEOH WHPSHUDMWXOON GU\f& [& PLQV RU
$ $SSOLHG PDWHULDOV OHWDOV a f& PLQV
VHPLFRQGXFWRUV ZRRG+DIODYNV \HW P%
$ 9HU\ JRRG GLIIXVLRQ + OD[LPXP DYDLODEOH WHPSHUDW.
ORGHUDWH ZDWH Y SISFERILRG PDWHULDOV OHWDOV
+ ZKHQ VLON VFUHHQLQJ VHPLFRQGXFWRUV ZRRG J

(QRXJK DSSO\LQJ WLPH ZRUNDEHG ISODVWLF DQG IRDP VX
¥ 9HU\ JRRG GLIIXVLRQ 6WURQJ ZD

AGEQOOGPFGF HQT WUG AGEQOOGPFGF HQT WUG
(OHFWURGH PDWHULDO OHGLRRQ GXF&VEDSIDFGAKHRMLYH &RQGXFW
(OHFWULF YHKLFOH EDWWH U\ CR-DGAIF D DDVVH QKPR O)XQFNVLR QDO ID|
UHLQIRUFHPHQW &LUFXLW UHSBUWQWHKHK WMRHOTYXHHIW \

VKLHOG *UDSKHQH K\EULG HQHUJ\
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B8QNCVKNG (NGZKDNG %QFP 8QNC (NGZ %QPFWEVKXG )
.KSWKF HQT 5RTC]

/JCKP EJCTCEVGTKUVKEU CPF H@WE¥HQPUEVGTKUVKEU CPF HWPE
7\SH ,QN 7\SH ,QN IRU 6SUD\

([FHOOHQW DGKHVLRQ ([FHOOHQW DGKHVLRQ

4XLFN GU\LQJ SRLQW VHFV4XLFN GU\LQJ SRLQW VHFV
BWURQJ LQ ZDWHU FRQGLWLROWURQJ LQ ZDWHU FRQGLWLRQ
JLPLWHG VLONVFUHHQ DYDLODE®HNHG VLONVFUHHQ DYDLODEOH
JLPLWHG ' SULQWLQJ DYDLODE®HWHG ' SULQWLQJ DYDLODEOH
)3&% YOH[LEOH 3ULQWHG &LUPSE®W YRDUEBO B Y3WILMMEOG & LUF XL W

%JCTCEVGTKUVKEL %JCTCEVGTKUVKEL
$ *UDSKHQH ZW + *UDSKHQH ZW
+ 6KHHW UHVLVWDQFH VT 6KHHW UHVLVWDQFH VT
DW + WKLFNQHVV DW + WKLFNQH)
+ &RQGXFWLYLW\X- P + &RQGXFWLYLW\X- P
+ 9LVFRVLW\ F3 — F3 + 9LVFRVLW\ F3 — F3
PHDVXULQJ WHPSHUDWXUH  PRDVXULQJ WHPSHUDWXU
$ &XULQJ FRQGLWLRQV $ &XULQJ FRQGLWLRQV
6XUIDFH VHFV 6XUIDFH VHFV
)XO0 O\ GU\ f& PLQV RU )X0OO\ GU\ f& PLQV RU
a f& PLQV a f& PLQV
+ +DUGQHVV % + +DUGQHVV %
$ OD[LPXP DYDLODEOH WHPSHYDWXWKP DYBELODEOH WHPSHUDW.
$ $SSOLHG PDWHULDOV OHWDIOY¥SSOLHG PDWHULDOV OHWDOYV

VHPLFRQGXFWRUV ZRRG JODVNPHVRRGXFWRUV ZRRG J
JLPLWHG SODVWLF DQG IRDP VKEMWH® \8PDVWLF DQG IRDP VX
+ *RRG GLIIXVLRQ + *RRG GLIIXVLRQ
BWURQJ ZDWHUSURRILQJ ([FHOWHAWJIDAIKXMHNUBQRRILQJ ([FHOC

AGEQOOGPFGF HQT WUG
&RQGXFWLYH DGKHVLYH &RQGXFWLQWRIUQNX QF&\L ROHD®L FDBULF
SULQWHU VROYHQW



(WPEVKQPCN 2CKPV 5RTC]|

+6 6 +6 &
*GCV EQPVTC *GCV EQPVTC
SURWHFWY DJDLQVW KF S3RVVLEOH WR DSSO\ WKLQO\

WUDQVIRUPDWLRQ RI WKH SDLRWRWE 6VWLRQEXHEGHAM KHDW FDQ
ZKHQ XVHG DW KLJK WHPSHUDWKMHRDWLQJ WKLFNQHVYV

ICKP EJCTCEVGTKLEVK ICKP EJCTCEVGTKUVKE

7\SH 3DLQW 7\SH 6SUD\ OHYHO 6SUD\DEOH
)ODPH UHWDUGDQW 1RQ IODPP®ERH UHWDUGDQW 1RQ IODPPDEC
+LJK WHPSHUDWXUH KHDW HP I\ KRQHPISHOHFWXQH KHDW HPLVVL
([FHOOHQW DGKHVLRQ ([FHOOHQW DGKHVLRQ
(OHFWULFDO LQVXODWLRQ (OHFWULFDO LQVXODWLRQ
$SSOLFDEOH E\ WKH WKLFNQHYYSOLFDEOH E\ WKH WKLFENQHVYV
3URWHFWLRQ DJDLQVW RXWVLBHRWHEFWLRQ DIJDLQVW RXWVLGH
%\ WKLFNQHVV WKH DELOLW\ WR GLVVLSDWH KHDW

DQG ERXQFH WKH KHDW FKDQJH ZKHQ KLJK

WHPSHUDWXUHV DUH DSSOLHG

%JCTCEVGTKUVKEL %JCTCEVGTKUVKEL

+ 6ROLG FRQWHQW ZW + 6ROLG FRQWHQW ZW

+ &RQGXFWLYLW\X- P + &RQGXFWLYLW\X- P

+ 9LVFRVLW\ F3 — F3 $ 9LVFRVLW\ F3 — F3
PHDVXULQJ WHPSHUDWXUH FBRDVXULQJ WHPSHUDWXL

$ &XULQJ FRQGLWLRQV f& 1t &RXWQJ FRQGLWLRQV f& KR

+ +DUGQHVV + RU PRUH + +DUGQHVV + RU PRUH

+ $SSOLHG PDWHULDOV OHWDDV$YS®LHB PDWAIRWDWOY OHWDOV
ZRRG JODVV SODVWLF IRDP ZHRRE JODVV SODVWLF

+ *RRG GLIIXVLRQ + *RRG GLIIXVLRQ

$IWHU GU\LQJ /LIH ZDWHUSURRMBRU GU\LQJ /LIH ZDWH

4GEQOOGPFGF HQT WUG
&RQVWUXFWLRQ 9HKLFOH 'HYLFGDPEGDEB H HA\WDHIGQDW KHR® D E\
DIJHQW +HDW UHIOHFWRU
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*KIJ RTQVGEVKQF *KIJ RTQVGEVKQF

SURWHFWY DJDLQVW KF BRVVLEOH WR DSSO\ 7KH OH\
WUDQVIRUPDWLRQ RI WKH SDLR2WRWE 6WLIRQEXHEGHW KHDW FDQ
ZKHQ XVHG DW KLJK WHPSHUDWKN H\R DAKIHQ @ MWKLG NRQ HV V
SURWHFWLRQ DJDLQVW KHDW FDQ EH DGMXVWHG E\

WKH FRDWLQJ WKLFNQHVV

JCKP EJCTCEVGTKUVKE JCK EJCTCEVGTKUVKEU

7\SH 3DLQW 7\SH 6SUD\ OHYHO 6SUD\DEOH

(IFHOOHQW DGKHVLRQ ([FHOOHQW DGKHVLRQ

+HDWVKLHOG +HDWVKLHOG

BWURQJO\ IODPH UHWDUGDQW6WURQJO\ IODPH UHWDUGDQW

,QVXODWLRQ ,QVXODWLRQ

(OHFWULFDO LQVXODWLRQ (OHFWULFDO LQVXODWLRQ

1RQ IODPPDEOH 1RQ IODPPDEOH

/LIH ZDWHUSURRI /JLIH ZDWHUSURRI

(YHQ DSSOLHG WKLQ WKLFNQHWYWQODSEQWIDH® WKLQ WKLFNQHVYV

H[FHOOHQW SHUIRUPDQFH H[FHOOHQW SHUIRUPDQFH

%JCTCEVGTKUVKEL %JCTCEVGTKUVKEL

f BROLG FRQWHQW zZW + 6BROLG FRQWHQW ZW

I &RQGXFWLYLW\X- P + &RQGXFWLYLW\X- P

+ 9LVFRVLW\ F3 — F3 1 9LVFRVLW\ F3 — F3
PHDVXULQJ WHPSHUDWXUH FEDVXULQJ WHPSHUDWXL

$ &XULQJ FRQGLWLRQV f& 1t &RXUWQJ FRQGLWLRQV f& KR

t +DUGQHVV + RU PRUH + +DUGQHVV + RU PRUH

f $SSOLHG PDWHULDOV OHWDDWSSBPHGRPOBGWARWRNYY OHWDOV

ZRRG JODVV SODVWLF IRDP ZHRRKE JODVV SODVWLF
¥ *RRG GLIIXVLRQ ¥ *RRG GLIIXVLRQ
$IWHU GU\LQJ /LIH ZDWHUSURRMRBU GU\LQJ /LIH ZDWH

AGEQOOGPFGF HQT WUG
$YLDWLRQ 6KLS (OHFWULFDO GHR®HFHH KRRV WO B P W LURHQV DHE&D Q W
(IWHUQDO KHDW DEVRUEHU 5HOWDVH DJHQW +HDW UHIOHFWR






{PKYV

8'HULYH KDV XQLTXH WHFKQRORJREB YHDRIG] BDSKNQMH BSURGNMFWYV |
JUDSKHQH WR DSSOLFDWLRQ SDQW ¥ 1% BIHHIGF R @ H WS\ RIGRH®IOWM K
VHULHV D WKLQ DQG OLJKW |O®I[ME OIHQ BU DISKGIFHH K BD WHULX V Z
KHDW HIILFLHQF\ ZLWK D VWD E O H GXBMLGI \DW Bl DQPRMHU LMXL W
DSSOLFDWLRQ 8' RITHUV KHDW LWLI H\O B RIEQWAS M) WRWPISOXM G WR
FHUDPLF KHDWHUV DQG 37& KHDWG B F FRXO HUWR X DWW JWIQRIZHD W L
SRZHU FRQVXPSWLRQ 8' SXUVXH VQWLXIFEWLLARD WR B @HDWIX UFKR D Q ¢
,QWURGXFLQJ +LHQFH ) DQG +LHQFH 8 68

(NGZKDNG *GCVGT

7KH\ DUH IOH[LEOH KHDWHU ZLWBQ{J LUK HOKH BRD G XHAW.IFYHW F\
WKHP XVLQJ RXU K\EULG JUDSKH®@I SDQ B8 GNVNKIWHK[WROLURUL EM 7KH
LQ KHDW UHVLVWDQFH DQG HDWVWRKEW NFHTXLHE WROBHANYERFKD
WLPHV GXH WR WKH FKDUDFWHULFKWIABW RAKHADWGKRIZ M WOBEO H. KH D

8QLW QDPH
+LHQFH )
+LHQFH )
+LHQFH )
+LHQFH )

[

6L]H

HYHQ LQ D FXUYHG VWDWH

9JCTCEVC A4GEQOOGPFGF

8Q IUD 3RO\L )XHO
%RDUG DUHD , O9DULRXV &XVWRPLVYSQD\V
+HDWLQJ DUHD |, O9DULRXV &XVWRFWUR®QLF
6KDSH 6TXDUH /LQH &XUYHG GHYLFH
SHFRPPHQG WHPSHUDWXUH a 6KHOO
OD[LPXP DYDLODEOH WHPSHUD®MSHAIKHDWLQJ

HWF

+HDWLQJ D%EBSH 9RO 3RZHU 7HPS
’ 9 :

[ [ 6 TXDUH

[ [ 6 TXDUH

[ [ 6 TXDUH
[ [ /LQH



#N 2NCVG *GCVGT

*KGPEG 7 5GTKGU

$V JUDSKHQH SODQDU KHDWLQJ NQK®NYHF B Q WH BHDLONMKQ S/OW WKS

XQLIRUPLW\ DQG D ODUJH KHDWYQ @ \DD BDR X\R WK H\DD Q W DIGQ H
FRPSDUHG WR FRQYHQWLRQDO FRLO KHDWHUV

6LQFH WKH KHDW VRXUFH WKHPVHOYHVDDWWM U X DWW XV\B6 DB D QW I

WKLQQHG VWUXFWXUDOO\ DQG DVWKHDRERW KINSHD WO\ OLP|

JLJKWHU DQG PRUH GXUDEOH WKDQ FRQYHQWLRQDC

,Q DFWXDO XVH WKH\ DUH PR UK RV WWKDDQMR @/ RHW WH BBPDO ¥ H L
%HFDXVH Rl QR R[LGDWLRQ WKWKH KW DU WW D& G5 DRRIHOW R
FRQYHQWLRQDO FDUERQ KHDWHUZDRUGLUID S KB @HWKR] B WHi DW KWJ

EHFDXVH RI WKH ELQGHU +RZHYBHYRRKKWVSDDIDHDUD WHDKHEW R F
WKURXJK D ELQGHU GHYHORSHG ZLWK NQRZ KRZ

7KH\ DUH HIILFLHQW KHDWLQJ HOG SHEWS X FHIEQ X QD ¥ BVXLWRIG/ D/ D S

DQG FRQVXPH RQO\ RI WKH SRZHW R QWK MSWLRQ VR PQD S|

FRQVXPSWLRQ

9JCTCEVG JGEQOOGPFGF
8Q IUD $OXPL +HDWLQJ PI

%RDUG DUHD , 9DUHHRRDXWHU :DUPHU 'U\HU
+HDWLQJ DUHD , 9PQUGERWXWULDO 37& KHDWHL

6KDSH 30DWH ,QGX\OWMBWIQAF,¥HKLFOH KHDW
,QGXVWULDO ERLOHU $LI
KHDWHU /DUJH GU\HU :D
DLU EORZHU ,QMHFWLRQ
PDFKLQH +HDWLQJ ERQG
HTXLSPHQW HWF

soLw QDpH 6L +HDWIUH §KD S H 95 3RZE THP.
+LHQFH 8 [ [ [ 30DWH

+LHQFH 8 [ [ [ 30DWH

+LHQFH 8 [ [ [ 30DWH

+LHQFH 8 [ [ [ 30DWH

+LHQFH 8 [ [ [ L QGXVWULDO ',<

+LHQFH 8 [ [ [ , QGXVWULDO ',<



SVCKPNGUU 2NCVG *GCVGT

*KGPEG 57 5GTKGU

$UBUDSKISQ® QDU KHDWLQJ HOHPHQWYV W IDWDHDQOHNAW F R Y/
(ILVWLQJ KHDWLQJ PDWHULDOV IRy & WDIE G)RVP SRAHOPHHIBH QY LY H
VXFK DV WXQJVWHQ RU VLOLFRRDFMUEQSE B WE X WD RMVKRLIHDIGN BMDIGQ J

KDYH SUREOHPV ZLWK HOHFWURGH R[LGDWLRQ

WLQXP KHDWHU WKDW DSSHDUHG/R/ K DAR O YU WHKH. \5S SR RE K

XUH DQG SURGXFH WKHP LQ YDULR XDV VHKIDISFH\H Q O GK ¥ D]\

FRQVXPH RQO\ RI WKH SRZHU FR QARX WKW LIR[Q VPR C
SRZHU FRQVXPSWLRQ

J(TCEVG” {4GEQOOGPFGF

LIUD ¢WDLt (OHFWISSOLISDL

UG DUHD , ODULRIRW SODWH LQGXFWLRCQC
WLQJ DUHD , IDUHIHRDWLQJ PDFKLQH

SH 30DWH ,QGXVWHWRW® U,sDUPHU 'U\HU
,QGXVWULDO HOHFWURQL!
FRPSRQHQWV
,QGXVWULDO 37&
YHKLFOH KHDWHU ,QGX)\
ERLOHU $LU :DWHU KHD)
/IDUJH GU\HU :DUP DLU
EORZHU ,QMHFWLRQ ORO
PDFKLQH +HDWLQJ ERQC
HTXLSPHQW HWF

C “ - <
+HDWLQJ 6KDS H ,EF)U \R'ZH HP S

[ 30ODWH
[ [ 30DWH
[ [ [ 30DWH



IQFWNG

‘H GHYHORSHG D PRGXOH IRU ZDUP \KIRHN IR XAWRY RKIANDHW HW KM QL W\
WKHUPDO HIILFLHQF\ ,W FDQ F RKHIDX\LMK W KK XWYHHRIL\WBWE QJ K|
HOHFWURQLF GHYLFHYV

W LV D KHDWHU PRGXOH GHVLJQHRGHWR OH Q BGDGHV KHPIMG HA L W
FDOFXODWLRQ DQG VWDELOLW\

+LHQFH 0 FRQVXPHV RQO\ RI WKHFRPSDUW AR QVR PBKAH. BQH Y L R

W LV GHVLJQHG WR H[SDQG FRQQHFW PRGXOHV LQ

9JCTCEVC 4GEQOOGPFGF
8Q IUD :OD (OHFWIKHDWLQJ |
%RDUG DUHD , [ [ W +HDWLQJ PDFKLQH +HDWHU :DU

6KDSH 5HFWDQJXODU ,QGXVWULDO SURGXFW KHDWLQJ PRGXO
(OHFWULF YHKLFOH KHDWHU $L
7KH DGYDQFHG KHDWLQJ VROXWLRQ +1}

8QLW 1DPH 6LIH 6KDSH 3RZBIRIO: BHP S
+LHQFH 0 [ [ 5HFWDQJXODU

*GCVKPI GHHGEV VGUV

'LQG 6SHHG 3RZHU : 'LQG 7THPS
a PV
a P Vv

a PV



ICVGTKCNU HQT '"NGEVTKE

6Q2IRU *DV 6HQVLQJ
)JTCRIJGPG EPDRQUKVG (TUGBIGPUKP

8GUETK
,Q JHQHU LV DOO WKLQJ RI WKH VH JD

VHQVRU RXU SURGXFWV KDYH JUDSXF\ X UK QRN F

6Q26Q FRUH VKHOO VWUXFWXUH WKRQYFKOL\RGKD Q.

DQG WKH EDQGJDS RI 6Q2

$OWKRXJK WKH H[LVWLQJ VHQVRZIRSRYBWLQJ WH
f& RXU FRPSRVLWH VWUXFW XMV RBHWRQ DOO

RSHUDWH DW URRP WHPSHUDWXUWUSWDWKEDVDPH!

EHWZHHQ JUDLQ ERXQGDULHV DU UHBXEF WG IR Q

QRLVH RU ORVYV

JGEQOOGPFGF
BHQV (HY|I

&RPSRVLWH IRU HOHPHQWR/URI 12

12 JDV VHQVLQJ DV D VHQVRU PDWHULDO IRU DLU
%LRPHGLFDO

JLIKW HPLWWLQJ HOHPHQW *UHHQ

3KRWR OXPLQH (OHFWUR OXPLQH VHQVRU HOHPHC
BHPLFRQGXFWRU HOHPHQW 9LD FXVWRPL]LQJ
BROGHULQJ PDWHULDO ' SULQWLQJ 9LD FXVWRF

S5HIHUHQFH

OROHFXODU JURXS VIVWHP DV RQH HQOIDWLRQDW &HUDPLFV ,QWH

YDVW VHPLFRQGXFWRU PHWDO ELGRHHKWMPREDO WD GWMSRY ENURQ $&6 2PHJID
B\QWKHVLV RIGXQRMWUXFWXUHY DOORZLQJ SURFMVM ¥ BHEREGW FROWURO 6FL
,QWHUIDFH WUHDWPHQW XVLQJ DPROBKRW VRADW ERFQ HDAENEL LMFV5BIS R U W V



IGVCN %CUVKPI /CVGTKCNU

*UDSKHQH OHWDO &DVWLQJ ODWHULDOV
JTCRIGPG 2WTG #NWOKPWO

+L SXUL +\GUD DUH RXU K\EUI
JUDSKHQH ZLWK H[FHOOHQW GL)\
HOHFWULFDO SURSHUWLHY DQG
FRQGXFWLYLW\ FKDUDFWHULVW|
SURGXFHG E\ RXU K\EULG PHWKF
+L SXUL +\GUD $0 PL[WXUH FRF
WKDW ZLOO VROYH WKH SUREOH
FDUERQ FRDWLQJ ZKLFK KDV EHHIQ AXD®NENGVRERXW DV D GL
7KH\ FDQ EH XVHG LQ DXWRPRELOH\S PQIGHBYWRWLRRQUDG® \ER| DO
SURGXFWV XVHG LQ FRQVWUXFWLRQ DQG RXU GDLO\ OLYHV
RXU JUDSKHQH DQG DOXPLQXP SRZ@HJH PUWSDUHHEER B S RADLWWHL QJ F
PHWDO DGGLWLYHYV

*K RWTK #N /KZVWTG *K RWTK #N % QORQUKVG

SDUWLFOH VL]H +

$V D FDVWLQJ PDWHULDO WKDW FIP @PHWUQY DORPKRXFH JUDSKHQ
2XU FRPSDQ\ KDV WKH WHFKQLF B K ELRDINMD RRRQ RRHMMWURQ WKH D
PL[IWXUH FDVWLQJ DQG FRPSRVLWHWIDN\SURS DOWLWR RRQWHRD O (
WKH DOOR\ EDVHG RQ WKLV




*[FTC #N /KZVWTG *[FTC #N %QORQUKVG
3DUWLFOH VL]H + o

$v D FDVWLQJ PDWHULDO WKDW FB@HOUUVO DORPRXFH JUDSKHQ

2XU FRPSDQ\ KDV WKH WHFKQLF B K ELRDIND RRQ RRHMMWURQ WKH D
PL[IWXUH FDVWLQJ DQG FRPSRVLWHWIDN\SURS DOWLWR RRQWHRD O (
WKH DOOR\ EDVHG RQ WKLYV



30DQQHU-DHKHH &KR
(GLWRU *\XVDP 6KLP

ULWHU +DQJLO 1D
*UDSKLF O\HRQJJL +RQJ

SXEOLVKHG E\ 8 8'HULYH &R /WG

( PDLO LQIR#XGHULYHOPRE/LVZAZ XGHULYH FRP

3K R ¢
VDOHV#XGHULYH BRDQGZZIZWHEQDQR FRP
VXSSRUW#XGHULYH FRP ZZZ XGFRUH FRP

JLUVW HGLWLRQ

SHYLVLRQ

&RS\ULJKW Y E\ 8' 8'HULYH &RV 3WGH$OIG5LJK

,W LV SURKLELWHG WR UHSURGXPBI® WKH Q@ USDMHQ WVRRUMN XQHI RU F
SULYDWH SXUSRVHVY DOO RU DWXDPRO\L WOBNWH@W RUDOTIDOWW RI |

WKH SXEOLVKHU V DXWKRUL]DWLRQ






1"H#$% &




