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4JY 51J0LJOH )BUT

8QORFN <RXU %HVW ,GHDV
*OUSPEVDUJPO

7KH 6L[ 7RINLQJ +DWV WHFKQLTXH GHYHORSHG E\
(GZDUG GH %RQR LV D SRZHUIXO WRRO IRU
VWUXFWXUHG WKLQNLQJ FUHDWLYLW\ DQG SUREOHP
VROYLQJ—LGHDO IRU VWXGHQWV ZRUNLQJ RQ VFLHQFH
DQG LQOQRYDWLRQ SURMHFWV W KHOSV WHDP PHPEHUV
ORRN DW SUREOHPV IURP PXOWLSOH SHUVSHFWLYHV
DQG VWUHDPOLQH WKHLU WKLQNLQJ 7KLV WHFKQLTXH
RIIHUV D V\VWHPDWLF ZzZD\ WR EUDLQVWRUP
HYDOXDWH DQG UHILQH LGHDV

(DFK "KDW™ UHSUHVHQWV D GLIIHUHQW PRGH RI

WKLQONLQJ 7KH :KLWH +DW IRFXVHV RQ IDFWV DQG

GDWD WKH 5HG +DW DOORZV LQWXLWIYi P9,

HPRWLRQDO LQVLIKWV WKH %ODFN +DW KLIJKOLJKWV

SRWHQWLDO ULVNV DQG FKDOOHQJHV WKH <HOYRPRBWEWUXFWXUHG $SSURDFK %OXF
H[SORUHV EHQHILWV DQG RSSRUWXQLWLHV Wkif*4gNgY &UHDWLYLW *UHHQ +DW

+DW IRVWHUY FUHDWLYH VROXWLRQV DQG WKHSEREY PERPLWLFDO 7KLQNLQJ %ODFEN +I
HQVKMY RUJDOLJHG WKLONLQJ DQG SURFHYYRPRWHV — (PSDWKI  DQG  (PRWLRC
PDODIHPHOW %\ LQWHQWLRQDOO\ “ZHDULQI™ ABERKQHVV SHG +DW

KDW GXULQJ GLVFXVVLRQV VWXGHQWV FDQ Agg%gﬁ-'ﬁv WEAERIQES ARIARUERQ QLI

VROXWLRQV PRUH WKRURXJKO\ DQG FROODERUD +DW
e )DFLOLWDWHYV )DFW EDVHG 5HDVRQLQJ :t

7KV WHFKQLTXH LV SDUWLFXODUO\ YDOXDE®pwWIRU

IRVWHULQJ ERWK LQGLYLGXDO FULWLFDO WKLQJWL@V RQFHDP &ROODERUIRFXRQ DQG
HIIHFWLYH WHDPZRUN ,QVWHDG RI WHDP PHREBWWHQJIWKHQV +ROLVWLF 7KLQNLQJ
JHWWLQJ ERJJHG GRZQ LQ VLPXOWDQHRXV

DUJXPHQWV RU XQIRFXVHG GLVFXVVLRQV WkPEBIOJRVF

7KLQNLQJ +DWV DOORZV IRU SDUDOOHO WKLORKBGXXBHDH/HVVLRQ IRU RQH WR WZR KRX
HYHU\RQH IRFXVHV RQ RQH VSHFLILF PRGNWLRVWXGHQWYV SDUWLFLSBMZHWEBRWRU JLYH
WKRXJKW DW WKH VDPH WLPH %)\ PDVWHULQYRVKMWBR HDFK Rl WKHP LQ VL[ GLIHUHQW FR
7KLONLQJ +DWV RQH VKRXOG EH DEBH WR BERHHYUHG %ODFN <HOORZ *UHHQ DQG
PRUH VXFFHVVIXO LQQRYDWLRQV I[RU ,{§HPRLQV UROHV 7KH WHDP PHPEHUV FRQ

0$1$. *<6 $YLVKNDU $ZDUGV $7/ 7LQNHUIHVWGHDYV  DQG  WKRXJKWV  VWULFWO\  IU
1868 HWE SHUVSHFWLYH RI WKH GHVLIJQDWHG KDW
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4JY 51J0LJOH )BUT

7KH IDFLOLWDWRU HQVXUHV HYHU\RQH SDYWEERO\YHV;p\w1 RQ PHWKRGY DUH FXUUHG
DQG VWDW IRFXVHG (DFK VWXGHQW ZULWHY GRZO. Con 1 SowiRO ZDVWLOI 7D\

TXHVWLRQV DV ZHOO DV DQVZHUV IRU ODWHU XVH

)DFLOLWDWRU PRGHUDWHV LQSXWV IURP Wiy VRODU SDQHO HIILFLHQR\ FDQ
PHPEHUV JLYLQJ D FRXSOH RI PLOXWHV WR WitiRLVWLFDOO\ DFKLHYH"

DQG PRYLQJ RQ WR WKH QH[W RQH *RHV WKURXJK ZLWK UHF\FOHG SDQHOV ZLWK
WR URXQGV 6XPPDULJHV RXWFRPHV DW WKRHLRRQRFU\VWDOOLQH

RIWKH VHVVLRQ 2 :KDW VRODU SDQHO HIILFLHQF\ FDQ
7KH %OXH +DW PD\ SOD\ WKH UROH RI UNRALVWLFDOO\ DFKLHYH"

)DFLOLWDWRU ZLWKRXW LQYROYLQJ WKH 7HDFKHUZBRBHYHF\FOHG SDQHOV ZLWK
+DWV PD\ EH VKXIIOHG DIWHU D FRXSOHQREZ PRQRFU\WWDOOLQH

URXQGV LI KHOSIXO :RUNVKHHWV ZLWK %XL%%V)V WKH ERVW Rl D ERPPHUELDO
TXHVWLRQV IRU HDFK +DW PD\ EH XVHGS)J'FiS"

SUHIHUUHG " IRU +3 VIVWHPV — WRR H[SHQVLYH IR

VPDOO IDUPHUV
4JY )BO 4JY 3PMFT

: (
+HUH V D UROH HDFK RI WKHP WR SOD\ EDVfG ] " P2 HIRW TR EFearty B 20
WKH KDW WKH\ DUH ZHDULQJ DORQJ ZL\%R(' Q
LOOXVWUDWLRQV U

5IF 81JUF )BU 'BDUT BOE *OGPSNBUJPO
7KLV VWXGHQW IRFXVHV RQ XQGHUVWDQGLQJ WKH
SUREOHP REMHFWLYH GDWD DYDLODEOH LQIRUPDWLRQ
HYLGHQFH DQG LGHQWLILQJ ZKDW LQIRUPDWLRQ LV
PLVVLQJ

$POUFYWBRODU 3RZHUHG ,UULJDWLRQ 6\VWHP IRU
6PDOO )DUPV LQ ODKDUDVKWUD

2 KDW $IUFHQWDJH RI IDUPHUV LQ RXU VWDWH UHO\
RQ UDLQ IHG DJULFXOWXUH" 5IF 3FE )BU &NPUJPOT BOE *OUVJUKY
! Rl VPDOO IDUPHUV GHSHQG VROHO\ RYXGHQW IRFXVHV RQ IHHOLQJV KXQFK

PRQVRRQ UDLQV $JULFXOWXUH 'HSW  UHSRUWPFWLRQV DQG VXEMHFWLYH RSLQLRQV .

?HHG IRU MXVWLILFDWLRQ
2 :KDW>V WKH DYHUDJH ODQGKROGLQJ VL]H RI ORFDO

IDUPHUV" $POUFYUB6RODU 3RZHUHG :DWHU 3XULILHU
" DFUHV  ODQG UHFRUGV 5XUDO $UHDV
2 :KDW>V WKH DYHUDJH ZDWHU UHTXLUHPHG@W ¥ GR ZH IHHO DERXW ZRUNLQJ RQ
DFUH Rl YHJHWDEOHV" SUREOHP"
OLWHUV GD\ LQ VXPPHU ,&$5 LUULIDWIRGIFLWHG EXW QHUYRXV — FOHDQ ZDWH
IXLGHOLOHV VDYH OLYHV EXW WKH WHFKQLFDO FKDOO
GDXQWLQJ

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



4JY 51J0LJOH )BUT

2 :KDW SHUVRQDO H[SHULHQFHV PRWLYDWHXVKDW LI WHDFKHUV ILQG WKH GDWD WRR V
" 6HHLQJ YLOODJHUV GULQN PXGG\ ZDWHUMBXG\EHUSUHW"
RXU ILHOG WULS ODVW \HDU " $GGLQJ FRORU FRGHG DOHUWV JUHHQ\

2 :KDW IUXVWUDWHVY XV DERXW H[LVWLQJ VREKVERYYE RQ &3&% VWDQGDUGY

" 52 VIVWHPV ZDVWH ZDWHU — IHHOV XQHWKLFRRXE&: HWUHPH VXPPHU KHDW GDPDJH

GURXJKW SURQH DUHDV HOHFWURQLFV"
2 +RZ PLJKW UXUDO IDPLOLHV IHHO DERXWS&RKFRQHQWYV IDLO DW & —DGGLQJ DOXPL
VROXWLRQ" KHDW VLQNV

" 6NHSWLFDO DW ILUVW EXW RSHQ WR WULQ 3 bk vDoGDOLVP DIHFW LOVWDOOH

LQYROYH ORFDO OHDGHUV LQ GHPRV " ORXQWLQJ VHQVRUV P KLJK ZLWK WDF
2 :KDW FXOWXUDO VHQVLWLYLWLHV PLIKEWREINHMZY

DGRSWLRQ" 2 &RXOG WKH DODUP IXQFWLRQ FDXVH
" (OGHUV PLIKW UHVLVW SVWXGHQW PDGH \HEK Fopwy-

ZH>00 KLIKOLIKW JXUX VKLVK\D WUDGLWLRQ: 5116 00r 0) VRXQG DOHUWY ZLWK VLOHC

2 KDW H[FLWHV XV PRVW DERXW WKH GHVLIJQ/HDFKHUV

" 8VLQJ GLVFDUGHG SODVWLF ERWWOHV_VEIXU(BI}Q/ZW%?_glléw VHOVRU SODEHPHOW DI
LOQWR WUHDVXUH S °

UHDGLQJV"
2 :KDW LQWXLWLYH KXQFKHV JXLGH RXU DSSURRIH'G10J $& HIKDXVW JRQHV — FUHDWLQJ

"%
XW VD\WV FRFRQXW ILEHU PLIJKW ZRUN E%W\L/B_IVVSODFHPHQW IXLGH

WKDQ DFWLYDWHG FKDUFRDO
+RZ PLIKW SRZHU RXWDJHV DIIHF
2 +RZ GRHV WKLV SURMHFW DOLJQ ZLWK RXU'YDOXHY" ' = SRzHU J

" ODWFKHV RXU EHOLHI LQ §-DO 6KDNWL> - HEfpXRXV PROLWRULQJ
GURS FRXQWV " $GGLQJ VXSHUFDSDFLWRUV IRU KRXU E
FRVW XQLW

2 KDW LI WKH VHQVRUV QHHG |UHT
UHFDOLEUDWLRQ"

" 'HVLIQLQJ DXWR FDOLEUDWLRQ XVLQJ E

+VEHNFOWKLY VWXGHQW IRFXVHV RQ LGHQWLI\LQJ

SRWHQWLDO SUREOHPV ULVNV ZHDNQHVVRIF BitMPX )BU O0QUJINJITN BOE #FOFGJIUT
REVWDFOHV (QFRXUDJHV FULWLFDO WKLQRKIQIVIMIGHQW IRFXVHV RQ KLIKOLIKWLQJ V
KHOSV DQWLFLSDWH FKDOOHQJHV DVSHFWV EHQHILWV RSSRUWXQLWLHV DQ!

$POUFYU/RZ &RVW $LU 4XDOLWA ORQLWRU [RPQ LGHD
6FKRRO &DPSXVHV $POUFYUS$, %DVHG &URS 'LVHDVH 'HWHFWL

$SS IRU )DUPHUV
2 +RZ PLIKW GXVW DIIHFW RXWGRRU VHQVRU

DEEXUDE\" 2 +RZ FRXOG WKLV UHGXFH SHVWLFLGH RYF
" 30 UHDGLQJV GULIW E\  ZHHNO\ — " (DUO\ GHWHFWLRQ FRXOG FXW FKHPLFD
GHVLJIQLQJ ZLSHU PHFKDQLVPV VDYLQJ IDUPHUV DFUH VHDVRQ

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl
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2 &RXOG WKLV GDWD KHOS JRYHUQPHQW DJIEAQMMNV"LI WKH GXVWELQ FRXOG WDON WR\
" 'LVWULFW DJULFXOWXUH RIILFHUV QHHG UHBQGVIYRIFH SURPSWV 7KDQNV IRU UHF

EOLJKW PDSV ZH FRXOG SDUWQHU WKDW SDSHU LQ ODQJXDJHV

2 +RZ PLIKW WKLV LPSURYH IRRG VHFXULW\" 2 &RXOG VRFLDO PHGLD LQWHJUDWLRQ KHC
" 6DYLQJ RI WRPDWR FURSV PRUH " $XWR WZHHW #HFR FOXE ZKHQ ELQ V I1XOC
PHDOV \HDU LQ RXU GLVWULFW , P VWXIIHG ZLWK ZUDSSHUV

2 &DQ ZH XVH H[LVWLQJ VPDUWSKR®HRZ PLIKW ZH XVH VFKRRO PDVFRW"
SHQHWUDWLRQ" " 6KDSH OLNH RXU WLJHU PDVFRW SDSHU
" Rl IDUPHUV RZQ $QGURLG SKRQHV QRPRXWK SODVWLF LQ EHOO\

H[WUD KDUGZDUH FRVWV 4 N

2 +RZ FRXOG WKLV XWLOL]H ,652 V GDWD"
", QWHJUDWH ZLWK %+89%$1 VDWHOOLWH LPPJHU\ IRU
PDFUR WUHQGV

2 +RZ PLIKW WKLV UHGXFH PLJUDWLRQ WR ALWLHV"
" %HWWHU \LHOGV  KLJKHU LQFRPH WR UHWDLQ
\RXWK LQ IDUPLQJ

2 OLIJKW WKLV UHGXFH IDUPHU VXLFLGH UDWHV"
" (DUO\ GLVHDVH DOHUWV FRXOG SUHYHQW RI
FRWWRQ FURS IDLOXUHYV LQ 9LGDUEKD

J

\
2 &RXOG WKLV FUHDWH UXUDO HPSOR\PHQW"
+RZ\K;hJKW ZH XVH VFKRRO PDVFRW"

7UDLQLQJ ORFDO \RXWK DV WHFK PLW'%JD6VKDSH ST U VLT SR SoE
RSHUDWH GURQHYV IRU LPDJLQJ v JHU v

PRXWK SODVWLF LQ EHOO\

? &RXOG WKLV EH DGDSWHG IRUNLWFKHQ JDZU%%Q%G ZH XVH VFKRRO DUW WR GHFRUDW
+RPH YHUVLRQ SRVVLEOH XVLQJ FKHDSH{) %\?VNXGHQW PXUDO FRQWHVW ZLQOLQJ GH

SKRQH FDPHUDV ' SULQWHG DV ELQ FDVLQJ

2 :KDW OHDUQLQJ RSSRUWXQLWLHV GRHV WKIMBHHY \\ SUHGLFWHG ZDVWH SDWWHUQ
RXU WHDP* " $, WUDFNV WKDW PRVW SODVWLF ZDV\

" 'DLQ 3WKRQ ,R7 DQG DJUL VFLHQFH VILROVK 5\wHHQ RQ :HGQHVGDW VDPRVD GD\
VLPXOWDQHRXVO\ JUHDW IRU FROOHJH DSSV

2 +RZ FRXOG IHVWLYDOV ERRVW HQJDJHPH(
5IF (SFFO )BU $SFBUJWJUZ BOE /FX " 'LZDOL VSHFLDO )LUHZRUN VKDSHG ELC
*EFBT 7KLV VWXGHQW IRFXVHV RQ JHQHUDWLQUIBMZ/ XS ZKHQ XVHG

LGHDV H[SORULQJ DOWHUQDWLYHV WKLQNAQJ RYWVLGH .\  JDPLILFDWLRQ  LPSUF
WKH ER[ DQG HQFRXUDJLQJ LQQRYDWLRQ

SDUWLFLSDWLRQ"
$POUFY$, 3BRZHUHG 6PDUW 'XVWELQ IRU 6FKRRO+RXVH SRLQWV VIVWHP  SRLQWYV NJ UHF
:DVWH 6HJUHIDWLRQ GLVSOD\HG RQ /(' OHDGHUERDUG

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl
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2 KDW LI LW UHZDUGHG XVHUV LQVWDQWO\"2 :KDW LI VHQVRUYV IDLO GXULQJ H[DPV"
" 7TRNHQ V\VWHP UHF\FODEOHV FDQWHH@DQXDO RYHUULGH VZLWFK LQVWDOC
FRXSRQ VSRQVRUHG E\ 37% EODFNERDUG LQ HDFK FODVVURRP

2 KDW LI LW FRPSRVWHG RUJDQLF ZD¥WKDW V WKH F\EHUVHFXULW\ SODQ"
DXWRPDWLFDOO\" " 6HSDUDWH 9/$1 IRU ,R7 GHYLFHV  UHJX
" ,QWHJUDWH VRODU SRZHUHG URWDWRU SDWWW&ROG URWDWLRQV

EDFWHULD SRGV FRRROQWK
2 +RZWR PHDVXUH VWXGHQW FRPIRUW LPSI

2 :KDW LI LW JUHZ SODQWV*" " 3UH SRVW VXUYH\V RQ FODVVURRP HQYLL
" 9HUWLFDO JDUGHQ RQ VLGHV ZDWHUHG EWVMPEHGDWXUH ORJV

FRPSRVW IURP EL
Q 2 +RZ ZLOO ZH SUHVHQW WR VFKRRO ERDUC

S5IF #MVF )BU  1SPDFTT $POUSPM BOE " VOLGH GHFN KLJKOLJKWLQJ \HDU 52,
.BOBHFNFOU GHPR RI ZRUVW FDVH VFHQDULRV

7KLV VWXGHQW IRFXVHV RQ PDQDJLQJ WKH WKtRINZIO ZH WUDFN HQHUJ\ VDYLQJV"
SURFHVV LWVHOI 6HWV WKH DJHQGD VXPPDULYR¥YSDUH HOHFWULFLW\ ELOOV Sl
GLVFXVVLRQV DQG HQVXUHV WKDW WKH JURXSMWDOOQWLRQ OLYH GDVKERDUG LQ FRPS

WKH RWKHU KDWYV HIIHFWLYHO\
2 :KDW V RXU GDWD EDFNXS V\VWHP"

$POUFYUR7 EDVHG 6\WWHP WR $XWRPDWLFDOBW+XE IRU FRGH *RRJOH 6KHHWV IRU VH
&RQWURO /LIKWV )DQV %DVHG RQ 2FFXSDQF\ORJV DXWR EDFNXS GDLO\

2 :KDW DUH RXU NH\ GHYHORSPHQW SKDVHV"$PODMVTJPO

" 3KDVH 6HQVRU SURWRW\SLQJ $XJ 6HSW

ROV S WIUBLOLGY ZEMIRY exo  GadRbonSHl (NHEINILGA D IR KOILID LY B Sl;
GHSOR\PHQW "HF WRRO IRU VWXGHQWV ZLWK D PXOWLODWF

WR LQQRYDWLRQ DQG SUREOHP VROYLQ.
2 +RZ WR KDQGOH VXPPHU EUHDN GLVUXSWLEQMUHFEWY 7KLV PHWKRG PRYHV E
" &RPSOHWH 3KDVH EHIRUH $SULO SDX)\(@VWUXFWXUHG EUDLQVWRUPLQJ HQDEOL
GHSOR\PHQW XQWLO QHZ DFDGHPLF\HDU  wWR V\VWHPDWLFDOO\ H[SORUH GLYHUVH St

2 +RZ WR HQVXUH HTXLWDEOH ZRUNORDG" DQWLFLSDWH = FKDOOHQJRV — DQG |
" :HHNO\ URWDWLRQ 2QH WHDP KDQGOHV VRBVRYYXQLWLHV LQRKHUHQW LQ SURMHFWV

RQH KDQGOHV GDWD RQH GRFXPHQWV 7KH 6L[ 7KLONLQJ +DWV WHFKQLTXH
VLIQLILFDQW SRWHQWLDO IRU QXUWXULQJ
Rl WKRXJKWIXO DQG UHVRXUFHIXO SUREO}
QRW RQO\ Rl WKHLU FXUUHQW SURMHFWV E}
LQYDOXDEOH OLIHORQJ VNLOOV 7KH DELC
2 +RZ GR ZH GHILQH VXFFHVV" V\VWHPDWLFDOO\ FRQVLGHU GLYHUVH YLHZ
! HQHUJN UHGXFWLRQ $GRSWLRQLQ  FRPPXQLFDWH HIIHFWLYHO\ SUHSDUHV WK
FODVVURRPV  )HDWXUH LQ 6FKRRO QHZVOHWYWHHYDWRUV IRU WKH IXWXUH

2 KDWYV RXU EXGJHW EUHDNGRZQ"
! WRWDO IRU 3,5 VHQVRUV
IRU 5DVSEHUU\ 3L FRQWLQJHQF\

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



$15) LV D OHJDO ERG\ XQGHU WKH 'HSDUWPHQBKRS 1SPHSBNT BOE 4DIFNFT

6FLHQFH DQG 7HFKQRORJ\ *RYHUQPHQW RI ,QGLD

(VWDEOLVKHG E\ DQ $FW LQ  $15) UHSODFHv*® 0$+$ OLVVLRQ IRU $GYDQFHPHQW LQ +L
WKHMDJFODF &OHJOFFSJOH 3FTFBSDI #PBSE LPSDFW $UHDV WR DGGUHVV SULRULW
4&3# HVWDEOLVKHG LQ VROXWLRQ IRFXVHG UHVHDUFK LQ PLVVL

$15) 6(5% ZDV VHW XS IRU SURPRWLQJ EDVLF B e

UHVHDUFK LQ VFLHOFH DQG HQJLQHHULQJ DQ& XYL GLVFLSOLQDUL DQG  PXOWL LQI
SURYLGH ILQDQFLDO DVVLVWDQFH WR VFLHOWRVYRRRUDWLRQ

DFDGHPLF LQVWLWXWLRQV 5' ODERUDWRUGEH* 3ULPH OLQLVWHU (DUO\ &DUHE
LQGXVWULDO FRQFHUQV DQG RWKHU DJHQFLEWVERUFK *UDQW )RU LQGLYLGXDO DQG
VXFK UHVHDUFK OHG LQGLJHQRXV UHVHDUFK DQG GHYHC

1VSQPTF e 65* 6WDUW XS 5HVHDUFK *UDQW )RU \R>

UHVHDUFKHUV WR HVWDEOLVK LQG

VXSSRUW EDVLF UHVHDURKLQUHBUHDY | gaare  6F) HOWLILF DQG 8VHIXO 3URIR:

RIVFLHQFH DQG HQJLQHHULQJ 5HVHDUFK $GYDQFHPHQW 7R IXQG KLJK
e W DLPV WR HOHYDWH WKH TXDOLW\ DQG UHDFK RI

(OGLDO VFLHOFH DQG HQJILOHHREMD WR Jo KLIK UHZDUG UHVHDUFK
VWDQGDUGV * -& YRVH DQG 5DPDQXMDQ )HOORZVKLS

SXUVXH KLIJK HQG UHVHDUFK
,FZ OCKFDUJWFT o 7$5( 7HDFKHUV  $VVRFLDWHVKLS
e 3URPRWH LQQRYDWLYH DQG KLJK LPSDF#AVHDUFK ([FHOOHQFH )RU IDFXOW\ WR .
UHVHDUFK WR FRQWULEXWH WR QDWIRBPOHU LQVWLWXWLRQV
GHYHOR3IQW e 3560 3URMHFW ,QIRUPDWLRQ 6\VWH
¢ 6XSSRUW LQWHUGLVFLSOLQDU\ UHVHDUFK ODQDJHPHQW ,W LV DQ RQOLQH SODWIF

* (QFRXUDJH \RXQJ VFLHQWLVWV WKURXJK HDYQRPRWHY WUDQVSDUHQF\ DQG DFFRXC
FDUHHU VXSSRUW DQG IHOORZVKLSV E\ SURYLGLQJ LQIRUPDWLRQ RQ IX
* )DFLOLWDWH LQWHUQDWLRQDO FROODERUDWLROV -

'VODUJPOT
'VOEJOH
e WVHUYHV DV D SUHPLHU QDWLRQDO IXQGLQJ
DJHOF\ 5HIOHFWLQJ WKH FRPPLWPHQW WR LQC
e W SURYLGHYV ILQDQFLDO DVVLVWDQFH WRUHEYHOMAKNPRG GHYHORSPHQW WKH $15
DFDGHPLF LQVWLWXWLRQV 5' ODEV OOQBFDWHG 5V FURUH LQ )< 7KH
LQGXVWULHV VDPHKDV EHHQ LQFUHDVHG WR 5V FURU}
o 7KURXJK LWsV SURJUDPV LW FRQQHFWV DQGXVWU&ROODERUDWLQJ LQGXVWU\ DO
ZLWK WKRVH GRLQJ UHVHDUFK FRQWULEXWHV DW OHDVW  WR WKHVH SUR

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl
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+RPH LV D SODFH ZKHUH WKH IDPLO\ VSHQGV JRRGEFP %PPSCFMRKHVH FRPH ZLWK WZR
DPRXQW RI WLPH LQ D GD\ ,QQRYDWLRQV IRU +REBI DXGLR GHYLFH VSHFLDOO\ GHVLJQF
LQ WKH QDPH LWVHOI UHIHUV WR WKH PRGHUQUHPRVR® FRPPXQLFDWLRQ DQG F
RI SURGXFWV LGHDV RU WHFKQRORJLHV WKIDGYRHFHG IHDWXUHV OLNH ORWLRQ DF
XVHIXO IRU D KRPH HQKDQFLQJ HYHU\GD\ OLIBOHUWV DQG QLJKW YLVLRQ ([DPSOHYV I
+RPH LQQRYDWLRQV LPSURYH OLYHV LQ WHURGHR 'RRUEHOO *RRJOH 1HVW 'RRUEHO
VDIHWA HIILFLHQF\ SURGXFWLYLW\ FRQYHQLH®FEHFXULW\ 'RRUEHOO
FRVW HIIHFWLYHQHVV ZDVWH UHGXFWLRQ UHXVDIBSDLWAPPS -PDLTKHVH DUH XVHG WF
DQG ZKDWQRW LPSURYH KRPH VHFXULWA YLD .H\OHVV
WKURXJK ILQJHUSULQW 3,1 RU VPDUWSK
)RU WKH VDNH RI FRQYHQLHQFH OHW XV ORRN DW
ZLWK UHPRWH DFFHVV WR ORFN XQORF|
WKHVH KRPH LQQRYDWLRQV LQ IRXU FDWHJRULHV YL
DPSOHV DUH $XJXVW 6PDUW /RFN <I
VPDUW KRPH GHYLFHV WHFKQRORJILHV DG
VXUH /RFN DQG 6FKODJH (QFRGH
DXWRPDWLRQ HQHUJ\ HIILFLHQW DSSOLDQFHV
s ANBSU "MBSN 4ZTUFNAKHVH FRPH ZLWK
VSDFH VDYLQJ IXUQLWXUH DV ZHOO DV FUHDWLYH

UHDO WLPH VHEXULW\ LQVWDQW DO
LQWHULRU GHVLIQ VROXWLRQV DQG  KHDOWK DOG

DXWRPDWLRQ ,QWHJUDWHG ZLWK FI
ZHOOQHVV LQQRYDWLRQV
PRWLRQ VHQVRUV DQG VPDUW DVVLVWE

ANBSU )PNFT Rl 6PDUW 6HQVRUV DUH ORWLRQ VHQVRL
e 6PDUW $VVLVWDQWV $XWRPDWLRQ <RX FDQQGRZ 6HQVRUV *ODVV %UHDN 6HQV
FRQYHUW \RXU KRPHV LQWR YRLFH FRQWURDPRNB &DUERQ ORQR[LGH &2
LQWHOOLJHQW DQG VHOI RSHUDWLQJ VSDFHWVAKM/RUV :DWHU /HDN )ORRG 6HQV
6PDUW +RPH $XWRPDWLRQ 'HYLFHV LQFOXGHPSHUDWXUH +XPLGLW\ 6HQVRUV DQ
6PDUW +XEV 6PDUW 7KHUPRVWDWV 6PDUXDOLW\ ORQLWRUV ([DPSOHV DUH 6LPSC

/LIKWV 6PDUW 30XJV 7KHVH DUH FRPPRQ®&7 6PDUW +RPH DQG $ERGH 6HFXULW\
FRPELQHG ZLWK 6HFXULW\ $SSOLDQRHW 1PXFSFE 5ISFBU %FUFDUJP@KLV
7\SLFDOO\ \RX LQVWUXFW 6PDUW $VVLVWIDFMPRORI\ ZLOO LPSURYH KRPH VDIH\
XVLQJ YRLFH FRPPDQGV DQG BRBMO VHFXULW\ VLPSO\ E\ FDOFXODWLQJ UF
([DPSOHV RI 6PDUW $VVLVWDQWYV IRU +RPBDWD IURP FDPHUDV VHQVRUV DQG
$XWRPDWLRQ DUH $PDJRQ $OH[D *RRJOH GHWHFW SRWHQWLDO WKUHDWV ZLWK
$VVLVWDQW $SSOH +RPH.LW 6LUL DQOBODUPV 7KHVH DUH FRPSOHWHO\ $,C
6DPVXQJ 6PDUWT7KLQJV VIVWHPV PRQLWRU XQXVXDO DFWLYL
e 4ANBSU 4VSWFIJMMBODF $BNRBSERIYLGH SHUIHFWO\ GLVWLQJXLVK WKH LGHQWLW
OLYH VWUHDPLQJ LQFOXGLQJ FORXGHRSOH DQG DQLPDOV ([DPSOHV DUH *
VWRUDJH 7KH\ FRPH ZLWK DPD]LQJ IHDWXUHSHQWLQHO :\]H &DP $, 'HWHFWLRQ

Rl $, SRZHUHG PRWLRQ GHWHFWLRQ DQG IDFLDO

UHFRIJQLWLRQ ([DPSOHV DUH $UOR 8$ IBPHV \RX DOVR LQWHJUDWH WKHVH

+
*RRJOH 1HVW &DP DQG 5LQJ 6WLFN 8S &DPDQ QWHJIUDWHG 6HFXULWA +XE
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*OOPWBUJPOT GPS )PNF

&OFSHZ FGGJDJFOU BQQMJBODFT 7KHUH DUH (FR)ULHQGO\ ,QQRYDWLRQV IR
WKDW ZLOO GHFUHDVH HQHUJ\ FRQVXPSWLF
8VLQJ VPDUWSKRQH DSSV \RX FDQ PRQLWRU DOG
HQYTUROPHQWDO LPSDFW DQG ORZHU XW
FRQWURO DSSOLDQFHV UHPRWHO\ ORZHU * SRZH
‘DWHU XVDJH PRQLWRULQJ DQG OHDN SUF
FRQVXPSWLRQ UHGXFH FRVWV <RX FDQ VHW
HOSV FRQVHUYH ZDWHU
VFKHGXOHV RU YRLFH FRPPDQGY %HVLGHV
DSSOLDQFHV \RX FDQ DOVR PDQDJH $, DVVLVAEREDY VXVWDLQDEOH DQG HFR IULHQGC
6XFK DSSV VHQG QRWLILFDWLRQV UHODWHGRRR [|@YRYDWLRQV DUH 6PDUW 7KHUPE
FKDQJHV SRZHU XVDJH RU PDOIXQFWLRQV \BRDRXV /LIKWLQJ 6RODU (QHUJ\ %DWWHU\ 6\
FDQ SUHYHQW KDJDUGV &RPPRQO\ FRQQHREMEG/ :DWHU &RQVHUYDWLRQ 6PDUW 3RZH
$SSOLDQFHV IRU KRPH DUHs 30XJV DQG 6PDUW :DVWH &RPSRVWLQJ
« 6PDUW 5HIULJHUDWRUV 6DPVXQJ )DPLO\ +XE
e 4PMBS &OFSHZ *OUFHSBWIRIHDVHV
ZLWK WRXFKVFUHHQV DQG IRRG WUDFNLQJ

HOHFWULFLW\ ELOOV FDUERQ IRRWS
6PDUW 2YHQV OLFURZDYHV $LU )U\HUV

RSWLPLVHV WKH FRQVXPSWLRQ RI F
-XQH 2YHQ 7RYDOD ZLWK UHFLSH

VWRUDJH DQG HIILFLHQF\ 7KHVH LQFOXGI
DXWRPDWLRQ

(ILFLHQF\ 6RODU 3DQHOV 6PDUW 6l
e :DWHU 6DYLQJ 'LVKZDVKHUV 6PDUW :DVKLQJ

,QYHUWHUV 6PDUW 6RODU %DWWHUL
ODFKLQHV ZLWK $, ORDG GHWHFWLRQ
((QHUJ\ ORQLWRUV DQG 6PDUW +RPH  6R
o 7RXFKOHVV )DXFHWV ZLWK PRWLRQ VHQVRU
,QWHJUDWLRQ
e 6PDUW &RIIHH PDNHUV 6PDUW $LU
&RQGLWLRQHUV +HDWHUV DQG 6PDUW e 8BUFS $POTFSWBUJPO  5FDIOPMPHJF

N

9DFXXP &OHDQHUV ORSV 7KHVH WHFKQRORJLHV DUH XVHG WR OF
e SRERW 9DFXXPV ORSV 5RRPED ZDWHU ZDVWH UHGXFH XWLOLW\ EL
SRERURFN 1DUZDO LPSURYH WKH OLIHVW\OH 6PDUW OHDN ¢

e 6HOI &OHDQLQJ 7RLOHWYV ZLWK EXLOW LQ ELEBMWVXVHG WR SUHYHQW ZDWHU GDPC
e $LU 3XULILHUV ZLWK 6PDUW 6HQVRUV IRU ,QGERRWHFW OHDNDJH 6PDUW LUULJDWLRC
$LU 4XDOLW\ &RQWURO DUH XVHG WR GHFUHDVH WKH RXWGRR
e 6PDUW /DZQ ORZHUV +XVTYDUQD XVDJH ZLWK ZDWHULQJ VFKHGXOHV GHS
$XWRPRZHU IRU DXWRPDWHG \DUG FDUH XSRQ WKH ZHDWKHU FRQGLWLRQV *UH
UHF\FOLQJ V\WWHPV DUH XVHG WR UHX
ZDWHU

e (SFFO #VIJMEJOH .BUFSJBMQXIDFWXUHG
IURP UHF\FOHG UHQHZDEOH RU ORZLF
UHVRXUFHV 7KH\ DUH ORZ FRVW DQG Sl
LQVXODWLRQ (FR IULHQGO\ %DPERR )ORI
DQ DOWHUQDWLYH WR KDUGZRRG &RUN
92& 3DLQWV DQG 5HF\FOHG ODWHULDOV
‘RRG %ULFNV DQG VWHHO FRPH XQGH
FDWHJRU\

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



*OOPWBUJPOT GPS )PNF

40QBDF TBWJOH GVSOJUVSF BOE )FBMUI BOE XFMMOFTT JOOPWBUJPOT

DSFBUJWF JOUFSJPS EFTJHO
6PDUW $LU 3XULILHUV 6PDUW EHGV DQG

6N\ LV WKH OLPLW WR WKLV FDWHJRU\ RI LQQRRYBWMRMMFK DUH VRPH KRPH LQQRYDWL
.LWK XUEDQL]DWLRQ VSDFH EHFDPH SWH&SRUW KHDOWK DQG ZHOOQHVV 6PDUW $
H[SHQVLYH 6R FUHDWLYHGHMABDHBY NHHS UHPRYH WR[LQV SROOXWDQWV EDG E
LQQRYDWLQJ RQ VPDOOHU VLJHG IXUQLWXRBDHRXBMYY DQG GXVW SDUWLFOHV IURP WK
IXQFWLRQDO  XQLWV  VSDFHVDYLQJ  LGHHDUW %HGV 60HHS 1XPEHU (LJKW 60
WUDQVIRUPLQJ IXUQLWXUH LQWR GLIHUHQW WKKRW DRMXVW ILUPQHVV DQG WHPSHUI
GLIIHUHQW RFFDVLRQV *HQHUDO FDWHJRULHV DUAHG IRU LPSURYLQJ WKH TXDOLWA RI
&LUFDGLDQ 5K\WKP /LJIKWLQJ DOVR LP
VOHHS DQG ZHOO EHLQJ
e )LWQHVV SOD\WV DQ LPSRUWDQW UROH
e &RQYHUWLEOH :RUNVSDFHV GHVNV WKDW +RPH ILWQHVV WHFK OLNH 3HORWRQ OL
WUDQVIRUP LQWR VKHOYHV GHYLFHV WKDW JLYH VXSSRUW WR }
URXWLQHV
e +LGGHQ 6WRUDJH 6ROXWLRQV XQGHU IORRU
VWRUDIH 7DO0 EHGY e $LU 4XDOLW\ ORQLWRUV WR GHWHFW S
DQG DOOHUJHQV

¢ )ROGDEOH )XUQLWXUH 0XUSK\ EHGV
H[SDQGDEOH WDEOHV

,Q FRQFOXVLRRH+QQRYDWLRQV LPSURYH RXU TXDOLW\ Rl OLIH VDYH PRQH\ DQG SURWHF
+RPH DXWRPDWLRQ WHFKQRORJLHV LPSURYH WKH VPDUWQHVV LQ WKH OLYHOLKRRG RI F

8PSE 4FBSDI IMBOFUT AVEPLV $IBMMEOHF

62/$5 6<67(0 6756 3/872 9(186 1(3781( 85$186 0$56
0221 0(5&85< 681 -83,7(5 6$7851 ($57+ BROXWLRQV DUH RQ ,QVLGH %DFN &RYHL
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.PEJGIDBUJPO PG BO 6NCSFMMB

6XSUL\D KDV ZLWQHVVHG KHU IDWKHU HQGXULQJ KDUGVKL
ZHDWKHU ZKLOH ZRUNLQJ LQ WKH ILHOGV DOO VHDVRC
XPEUHOOD EXW ZKHQ LWV VWRUP\ WKH XPEUHOOD WXU(
PDNLQJ LW LPSRVVLEOH IRU KLP WR FRQWURO ERWK WKEF
XPEUHOOD 6XSUL\D ZDV LQVSLUHG E\ WKLV QHHG WF
PXOWLIXQFWLRQDO XPEUHOOD

6KH FUHDWHG D QRQ IOLSSLQJ XPEUHOOD
ZLWK D WRUFK DQG EDWWHU\ DWWDFKHG DW
WKH KDQGOH $GGLWLRQDOO\ FRQQHFWHG WR
LW LV D VSHDNHU WKDW FDQ EH %OXHWRRWK
VAQFHG ZLWK D SKRQH

$V D UHVXOW ZKLOH ZDONLQJ LQ WKH UDLQ RQH FDQ HDVLO\ OLVWHQ WR WKH QHZV DQ
PDNH D FDOO ,I| WKH SURGXFW LV FRPPHUFLDOLVHG ZLWK WKH ULJKW LQSXWV DQG

VXJIJHVWLRQV WKLV FDQ EH YHU\ EHQHILFLDO 4vQSJZB .JTISB

Ul $SMBTT
6RXUFH ,163,5(0$1%. 1/(3& %RRNOHW

*OOPWBUJWEF .FDIBOJD 3FQBJSJOH 4FBU

‘KHQ %UDKPL ZDV RQFH WUDYHOLQJ RXWVLGH ZLWK KLV IDPLO\ D

SDUW PDOIXQFWLRQ FDXVHG WKHLU FDU WR VWDUW PDNLQJ QRLVH
60RZ0O\ DQG VWHDGLO\ KHU IDWKHU PDGH KLV ZD\ WR WKH UHSDLU

VKRS %UDKPL REVHUYHG WKDW WKH PHFKDQLF PXVW FUDZO
XQGHUQHDWK WKH YHKLFOH WR XQGHUVWDQG WKH UHDO LVVXH DQG WR
HQVXUH KLV VDIHW\ EHFDXVH WKH YHKLFOH LV UDLVHG E\ WKH IURQW
ZKHHOV

%UDKPL FUHDWHG WKLV LQYHQWLYH PHFKDQLFDO VHDW ZL
WHDFKHUV %HFDXVH WKH FDUV KDYH D WRUFK DQG D WRRO
VSDFH PHFKDQLFV FDQ HDVLO\ UHSDLU WKHP 7KLV VHDW ZLOC
IXOO IDFH VKLHOG D ZKLVWOH VDIHW\ JODVVHV DQG D QHFN &
ZLOO KHOS WKHP OLIW WKH KHDY\ FRPSRQHQWYV DQG WKH SD
WKH PHFKDQLFV PRUH FRPIRUWDEOH $GGLWLRQDOO\ WKHUH

WKHUH ZKHUH SHRSOH FDQ FDOO WKRVH RXWVLGH
#SBINJ +BJO

Ul $MBTT 6RXUFH ,163,5(0$1$. 1/(3&  %RRNOHW

Z2ZZ \RXQJIJVFLHQWLVWLQGLD R




3DGPD 6KUL 3DGPD %KXVKDQ

&EVDBUJPO 3FTFBSDI

'U %KDWNDU SOD\HG D FUXFLDO UROH LQ H\
LQVWLWXWLRQV VXFK DV

e $%"$ &HQWHU |IRU 'HYHORSPHQW
$GYDQFHG &RPSXWLQJ ,QGLD>V OHDGLQ.
SHUIRUPDQFH FRPSXWLQJ UHVHDUFK FHC

o &3 %% (OHFWURQLFV 5HVHDUFK L
'HYHORSPHQW &HQWUH .HUDOD

o ¥FEG ,QGLDQ ,QVWLWXWH 2| ,QIRUPI
#03/ 0$5 7HFKQRORJ\ DQG 0DQDJHPHQW .HUDOD
+H LV DQ ,QGLDQ FRPSXWHU VFLHQWLVWe Z#&R 1VOF ,QWHUQDWLRQDO ,QVWLW.
GHYHORSHG ,QGLD>V ILUVW LQGLIHQRXRUPDWLRQ 7HFKQRORJ\ ODKDUDVKWU
VXSHUFRPSXWHUL"®/KH +LV FRQWULEXWLRQVe .$ - ODKDUDVKWUD  .QRZOHGJ
WR WHFKQRORJ\ HDUQHG KLP SUHVWLJILRXV DARWSRUDWLRQ /LPLWHG $ GLJLWDO H(
OLNH WKH 3DGPD 6KUL 3DGPD %KXVKDQ DEODWIRUP IRUVWXGHQWV

ODKDUDVKWUD %KXVKDQ "XBSET BOE 3FDPHOJUJPOT

+H VWURQJO\ DGYRFDWHV ,7 HGXFDWLRQ GLJILWDO
OHDUQLQJ DQG H JRYHUQDQFH LQLWLDWLYHV WHERGIESSB #IVTIBO LQ Eisrs

WHFKQRORJ\ WR UXUDO DUHDV dedl L LEENE STLEE
"TJIBO 4DJFOUJTU LQ IRU
$BSFFS BOE $POUSJCVUJIPOT FRQWULEXWLRQV WR VFLHQFH DQG WHF!
e 1"3". 4VQFSDPNQVUFS 4FSJFTTHG WKH ¢ -JGFUINF  "DIJFWFNFOU  "XBSETQ
GHYHORSPHQW RI 3$5$0 DQG FRPSXWLQJ DQG HQJLQHHULQJ
3$5$0 PDNLQJ ,QGLD VHOI e )POPSBSZ %PDUPSBUBRP PXOWLSOH
UHOLDQW LQ VXSHUFRPSXWLQJ XQLYHUVLWLHV

e /BUJPOBM  4VQFSDPNQVUJOH 'BDJMJUZ '
(VWDEOLVKHG WKH 1DWLRQDO 35§E§SBDZ BRI GO EIRe WIE el
6XSHUFRPSXWLQJ )DFLOLW\ IRU 6SDFHODGH ,QGLD D JOREDO SOD\HU

UHVHDUFK ZHDWKHU IRUHFDVWLQJ GHIHOMWSHUFRPSXWLQJ )RFXVHV RQ H[DVI
DQG PHGLFDO GDWD DQDO\LV FRPSXWLQJ IRU IXWXUH GHYHORSPHQWV

e -FBEFSTIJQ 3PMFBHUYHG DV &KDQFHOORU ® $GDQFHG UHVHDUFK LQ $, FORXG FRPSX
RI 1DODQGD 8QLYHUVLW\ &KDLUPDQ RI ,,PQG KLIJK SHUIRUPDQFH FRPSXWLQJ
'HOKL>V %RDUG RI *RYHUQRUV DQG 3UHVLGHNBLUHG VWXGHQWV WR SXUVXH FC
RI 9LMQDQD %KDUDWL VFLHQFH DQG WHFKQRORJ\
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*OUSPEVDUJPO $PODFQUT JO 2VBOUVN $PNQVUJOH

&RPSXWLQJ LV WKH SURFHVV RI XVLQJ FRPSXWRESQPTIUIPO

RU RWKHU GHYLFHV WR SHUIRUP WDVBXSHDISRYLWLRQ PHDQV D TXDQWXP ELW F
SURFHVVLQJ VWRULQJ DQG FRPPXQLFD¥AL® FDQ EH LQ PXOWLSOH VWDWHYV DW
LQIRUPDWLR® FRYHUV D ZLGH UDQJH R{VLPH 4XELWV FDQ UHSUHVHQW PDQ\ Sk
DFWLYLWLHV IURP VLPSOH FDOFXODWLRQV VAR FRRWHRQY Rl VWDWHV DW RQFH D -

GDWD DQDOWLV VRIWZDUH GHYHORSPHQWFF U FDQ VROYH FHUWDLQ SUREOH
S L E e IDVWHU WKDQ FODVVLFDO FRPSXWHUV OLN

ELJ QXPEHUV VLPXODWLQJ PROHFXOHV HWF

AXDQWXP FRPSXWLQJ LV D QHZ W\SH RI. $ FODVVLEDO ELW HLWKHU RU
FRPSXWLQJ WKDW IROORZV WKH SULQFLSOHV RI

e $ TXELW DQG DW WKH VDPH WLPH
TXDQWXP SK\VLFV ZKLFK H[SODLQV WKH EHKDYLRXU VI F6) T SHUBGENEIE L 2
Rl WLQ\ SDUWLFOHV VXFK DV DWRPV HOHFWU.R%/VB%%%2 Q Y

8K GOH PDQ\WDVNV L H PXOWLWD\
SKRWRQV &RPSDUHG WR FODVVLFDO FRPSXWHUV

4XDQWXP FRPSXWHUV DUH UDGLFDOO\ GL&E%%%W 6SLQQLQJ D FRLQ LQ WKH DLU—LL

DQG WDLOV XQWLO LW ODQGV
&RPSXWLQJ LV PXOWLWDVNLQJ LW FRPSULVHV

FRPSXWHU VFLHQFH SK\LFV DQG PDWKHPIYHFROHMENFOU

WKDW IROORZV TXDQWXP PHFKDQLFV WFiQWB%\SBHPHQW LV ZKHUH WZR RU PRUH
FRPSOH[ SUREOHPV IDVWHU WKDQ RQ FORYMLERQ ONHG VR WKDW WKH VWDWH RI
FRPSXWHUV ,W LQYROYHV KDUGZDUH UHVHRYRIRRGO\ DIHFWY WKH VWDWH RI WKH
DSSOLFDWLRQ GHYHORSPHQW PDWWHU KRZ IDU DSDUW WKH\ DUH W S
DOORZV TXELWV WR VKDUH LQIRUPDWLRQ L(
SHUIRUP RSHUDWLRQV LQ D KLJKO\ FRRU
ZD\ DQG DOVR WXUQ RQ WKH TXDQWXP WK
AXDQWXP WHOHSRUWDWLRQ 6XSHUGHQVt
DQG PDVVLYH SDUDOOHOLVP LQ FRPSXWD\
TXELWV FDQ EHFRPH HQWDQJOHG PHDQLQ
VWDWHV DUH OLQNHG—FKDQJLQJ RQH
FKDQJHV WKH RWKHU HYHQ DFURVV ORQJ Gl

([IDPSOH $ SDLU Rl PDJLF GLFH—UROO RQH
WKH RWKHU VKRZV D PDWFKLQJ UHVXOW (
ZKHUH LW LV
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60EFSTUBOEJOH 2VBOUVN $PNQVUJOH

2VBOUVN *OUFSGFSFODF $ZCFSTFDVSJUZ

4 XDQWXP LQWHUIHUHQFH LV WKH SURFHYWURIDNLQJ WUDGLWLRQDO HQFU\SWLRQ
FRPELQLQJ WKH SUREDELOLWLHV Rl GLIHOHRM/6KRU>V FRXOG EUHDN ZLGHO\ XVHG
TXDQWXP VWDWHV UHLQIRUFLQJ HDFK RWKHUSE3Q&&

FDQFHOLQJ RXW e 5L¥ RI SRVW TXDQWXP FU\SWRJUDSK\ $ \
$V TXELWV FDQ EH LQ D VXSHUSRVLWLRQ Rl DQ®RZDUG QHZ TXDQWXP UHVLVWDQW

ZKHQ D TXDQWXP DOJRULWKP UXQV LW FRQWUW}\DW@UUGV LV DOUHDG\ XQGHUZD\
SKDVHV Rl WKHVH VXSHUSRVLWLRQV &RUUHFW

DQVZHUV DUH PDGH PRUH OLNHO\ DQG ZURQBDIJOF -FBSOJOH

DIy BILIA RO S AIOIRS ot « 4XDQWXP PDFKLQH OHDUQLQJ (QKE

5IF 'VUVSF *NQBDU PG 2VBOUVN $PNQVUJOH ~ WUDLQLQJ RIPRGHOV SDWWHUQ UHFRJC
GDWD OBVVLILFDWLRQ—HVSHFLDOO\  L(
4DJFOUJGID %JTDPWEFSZ *OOPWBUJPO FRPSOH[ V\VWHPV

e 'UXJ GLVFRYHU\ JHQRPLFV 6LPXODWHe %HWWHU GHFLVLRQ PDNLQJ WRROV ¢
PROHFXOHV DQG SURWHLQV WR DFFHOHUDWHDMBZ SURFHVVLQJ IRU  VPDUWHL
WUHDWPHQWY DQG SHUVRQDOL]JHG PHGLFLQBSSOLFDWLRQV

¢ ODWHULDO VFLHQFH QA FDPWHULDOV IRU VM *NOBDU
EDWWHULHV  VXSHUFRQGXFWRUV RU éBBéEL(bB Q
FDSWXUH—IDVWHU DQG FKHDSHU * (FRQRPLF WUDQVIRUPDWLRQ ,QGXVWL

« SOLPDWH PRGHOLQJ 5XQ KLJK UHVROXWMEEHW DQG QHZ MREV ZLOO HPHUJH LQ T
VLPXODWLRQV WR EHWWHU XQGHUVWDQW¥RIW&RUH KDUGZDUH DQG FAEHUVHFXUL
FRPEDW FOLPDWH FKDQJH « *OREDO FRPSHWLWLRQ &RXQWULHV DUK

ELOOLRQV—TXDQWXP OHDGHUVKLS ZL
HFRQRPLF DQG QDWLRQD® VHFXU

* 3BRUWIROLR RSWLPL]DWLRQ 4XDQWXP DOJRUPNMIHO TXHVWLRQV $V ZLWK DOO SRZH
FDQ HYDOXDWH FRXQWOHVV ILQDQFLDO VWURWIEHOYM EOH GHYHORSPHQW DQG DFF
VLPXOWDQHRXVO\ FUXFLDO

e 5LVN DQDO\VLVUDXG GHWHFWLRQ 6SRW
SDWWHUQV DQG DQRPDOLHV WKDW FIBMMEED®GT JO 2VBOUVN $PNQVUJOH

FRPSXWHUV PLVWV ¢ 4 XELWV DUH YHU\ WKLQ DQG HDVLO\ GLV!

* 6XSSO\  FKDLQ = RSWLPLIDWLRQ  PSURYHyhowxp FRPSXWHUV UHTXLUH WKH |
ORJLVWLFV URXWLQJ DQG UHVRXUFH SODQQEQFRQ v UROPHOWY
D JOREDO VFDOH

#VTIJOFTT 'JOBODF

« (UURU FRUUHFWLRIDLNTHRWDVN

e 1IRW VXLWDEOH IRU DOO WDVNV—RQC
W\SHV Rl SUREOHPV

,Q FRQFOXVURQQWXP &RPSXWLQJ LV D QH
FRPSXWLQJ SDUDGIKRXJK VWLOO HYROYLC
PD\ EH WKH PRVW LPSRUWDQW WHFKQF
LQQRYDWLRQ LQ WKH VW &HQWXU\
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$ VIQRQ\P IRU ,QGLDQ 5XUDO ,QQRYDWLRQV

1,) LV D IODJVKLS RUJDQL]DWLRQ SURPRWLQJBXWODUJPOT
QRRYDWLRQ LQ ,QGLD W zDV VHW XS I_Q4(I-f))IID:’l\J/|fJ|\<]OH %PDVNFOUBUJPO %BUBCB
XQGHU WKH 'HSDUWPHQW RI 6FLHQFH ° ’

HFNFOU W LGHQWLILHV JDWKHUV
7HFKQRORJ\ '67 *RYHUQPHQW RI ,QGLD W L\/ng Q
WHFRUGY JUDVVURRWY LQOQRYDWLRQV DQG

VWUHQIWKH DVWURRWY  WHFKQRORJLE

UHQJWKHQ LN QR - R vWDOGLOI WUDGLWLRQDO NOR
LRQRYDWLRQV  DQG  VXSSRUW — RXWVUBREH 1\ poo RYHU ,QGLD :RUNV ZLWK !
WUDGLWLRQDO NQRZOHGIH LQ .QGLD W HQERXUDII 0N WR FROWDFW UXUDO D
JUDVVURRWV LQQRYDWLRQV YLD DZDUGV HIKREEYHRRY 1y  sDUWLFXODUOIDYPEIOBIHL

DQG SXEOLFDWLRQV 7KLV PLVVLRQ VXSSRUWWUXHRP Doc VWXGHQWY
LQQRYDWRUV E\ GRFXPHQWLQJ YDOLGDWLQJ DQG

VXSSRUWLQJ WKHLU LQQRYDWLROV 7BMVF "EEJUJPO 3FTFBSDI %FWFMPQNFO!
1) FROODERUDWHV ZLWK UHVHDUFK LQ
6R IDU  1,) IDWKBHG X QLTXH DQG  ODERUDWRULHV DQG VXSSRUWV WKH

GLVWLQFW WHFKQRORJLFDO LGHDV LQQRYRYARRRIPRGWHQWDOFHY DQG ILOWHUV
WUDGLWLRQDO NQRZOHGJH SUDFWLFHV IUBBVWURRWY LQORYDWLRQV WKURXJIK
GLVWULFWV Rl WKH FRXQWU\ W UHFRIQLM®LGDWLRQ

JUDVVURRWV LQOQRYDWRUV DQG VFKRRO VWXGHOWVY DW
*OUEMMFDUVBM 1SPQFSUZ 3JHIUT *13 1SPU

WKH QDWLRQDO OHYHO LQ LWV DQQXDO 'U $3 - %Go)g(e/ LOQRYDWRUV LQ SDWHQW IL

1,é

0,

B D 20 QPO L8B3 WKL 35 LH sowwawy Fr
Q0 “ DQG WUDGHPDUNV

(YHU\\HDU '6DQG 1,) RUIDQL]H WKH ,163,5(
#VTIOFTT %FWFMPQNFOU BO

0$13. FRPSHWLWLRQ IRU ,QGLDQ +LIK 6FKREQ\\rop 18mi[BUIREY IDFLOLWDWHY LQQRYD
6WXGHQWV ,163,5( VWDQGRERYDWLRQ LQ \\p  FRpPHUFLDOL]H WKHLU LGHDV \

6FLHQFH 3XUVXLW IRU ,QVSLUHG 5HVHDUF§DB%HUVKLSV ZLWK LQGXVWULHV DG E
0$1%$. LV OLOOLRQ 0OLQGV $XJPHIDMROQDO UXQV OLFUR 9HQWXUH ,QQRYDWLRQ )XQG (
$VSLUDWLRQ DQG .QRZOHGJH 6FKRRO VWXGEHSYEVDO VXSSRUW

FRPSHWH ZLWK XQLTXH DQG FUHDWLYH LGHDV DQG
1PMJIDZ "EWPDBDZ BOE  *OUFSOBUJP

LQQRYDWLRQV
$PMMBCPSBUJEP DGYLVHV SROLF\PDNHUV |
%\ RUIDQLILQADRIGYV OLNH WKHVH LQQRYDWLRQ OHG GHYHORSPHQW DQG FR!
1)  HQFRXUDJHV  LQQRYDWRUV ZLWK LQWHUQDWLRQDO RUMBQSDRRRGM
WKURXJK  UHFRJQLWLRQ 1,) DOVR ,QGLDQ JUDVVURRWY LQQRYDWLRQV JORED!

SXEOLVKHV UHVHDUFK UHSRUWV FDVH
VWXGLHV DQG VXFFHVV vwE N> 5HFHQW IRFXV RI 1,) LV$RQFXOWXUH DQ(

21IHUV WUDLQLQJ DQG pr[RUVFEfé\Ié}(NF )DUPLQJ +HDOWKFDUH DQG 7UDGLWLRQDO
JUDVVURRWY LQQRYDWRUV @,F &(NF  5HQHZDEOH (QHUJ\ DQG (QYLURQPHQW

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



'BO $SMFBOFS

3DODN REVHUYHG WKDW KHU PRWKHU VWUXJJOHG
FHLOLQJ IDQ EHFDXVH RI KHU VKRUW VWDWXUH DQG
RU D WDEOH WR UHDFK WKH IDQ W PLIKW EH GDQ
VOLSSHG 3DODN FDPH XS ZLWK WKH LGHD WR FUHDV
WKDW XVHV WZR IRDP UROOHUV WR FOHDQ WKH ID
VROYH WKH SUREOHP +H XVHG 39& SLSH DQG '& PRW

7KH SLSH ORRNV VPDOOHU WR RXU H\HV EXW
ZH FDQ DGMXVW LWV KHLIJKW DFFRUGLQJ WR
RXU QHHGV

7KH FRWWRQ EUXVK RQ IRDP FOHDQV WKH PLGGOH SDUW Rl WKH IDQ DSDUW IURP WKF
ZLQJV YHU\ HIIHFWLYHO\ 2YHUDOO LW LV DQ HIIHFWLYH DSSURDFK WKDW ZRXOG EH XVH

E\ PDQ\ ZLWKRXW SRVLQJ GDQJHU RI XVLQJ VWRRO FKDLU RU WDEOH

1BMBL .FHIXBM
6RXUFH ,163.5(0$1%$. 1/(3& %RRNOHW Ul SMBTT

3JEEMFT BROXWLRQV DUH RQ ,QVLGH %DFN

‘KDW HOHPHQW LV GHULYHG IURP D 1RUVH *RG"

‘KDW FDQ HDW D ORW RI ,URQ ZLWKRXW JHWWLQJ VLFN"

*LYH PH IRRG DQG, ZLOO OLYH *LYH PH ZDWHU DQG , ZLOO GLH :KDW DP "

, FDQ EXUQ \RXU PRXWK DQG VWLQJ \RXU H\H EXW , DP FRQVXPH®AYHU\GD\ :I

8BMLFS XJUI $IBJS GPS 4FOJPS $JUJ[FO

+LPDVKX VDZ KLV JUDQGIDWKHU V GLVFRPIRUW ZKLOH ZDONLQJ ZLWK WKH
WUDGLWLRQDO ZDONHU 7KXV WKLV LGHD RI D FKDLU LQ ZDONHU VWULNH KLV PLQG
IRU ZKLFK KH ZRUNHG DV DVVLVWHG E\ KLV WHDFKHU 7KLV ZDONHU FRPSULVHV

Rl D VHDW WR UHVW ZKHUH VHQLRU FLWL]HQV FDQ VLW DIWHU EHLQJ WLUHG

W KDV D IHDWXUH RI D WRUFK IRU YLVLELOLWA GXULQJ QLIKW WL

KRQNLQJ V\VWWHP WR DOHUW FUHDWKUWA\ZMBMBIG GHYHORSHG E

+LPDQVKX LV FRPSOHWHO\ IROGDEOH DQG OLJKWZHLIJKW WKDW P
JINBOTIV %POHSF  FDUU\ DURXQG ZKLOH WUDYHOOLQJ

Ul $SMBTT 6RXUFH ,163.,5(0%$1%. 1/(3& %RRNOHW

Z2ZZ \RXQJIJVFLHQWLVWLQGLD R




.7"0
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4805 "OBMZTJT

*OUSPEVDUJPO 5IF 5FDIOJRVF

1DWLRQDO FRPSHWLWLRQW$1H63,BQG 6WHSV WR GR 6:27 $QDO\VLV RQ \RXU SURMH
*<6 $YLVKNDU $ZDUGV DUH QRW MXVW ORRNL@®$HRU'UDZ D ELJ ~ ™ VLIQ RQ SDSHU PDH
JRRG LGHDV—WKHVLYUH ORRNLQWRDW.GHBN |RXU TXDGUDQWYV RU ER[HV /DEHO HDFK RI W
SHOHYDQW WR VRFLHW\  7HFKQLFDOO\ sWBK@PWKY WRS OHIW :HDNQHVVHV WF
6FDODEOH FDQ JURZ ELJJHU DQG 6XVWDLQ§§@{|JWXQLWLHV ERWWRP OHIW 7KUHDW!
HFR IULHQGO\ FRVW HIIHFWLYH  %HIRUH \RX;IGK(# )LOO LQ WKHVH ER[HV ZLWK WR VK|
WRR GHHS LW V VXSHU KHOSIXO WR WDNH D M/SEPEN oHVY WKDQ  ZRUGV HDFK 7DO

DQG ORRN DW \RXU SURMHFW IURP DOO DQIQMGEUDEKHUY RU IDPLO\ 2QFH \RX ZULWI
ZKHUH 6:27 $QDOWLY FRPHV LQ LWHPV ORRN DW ZKDW QHHGV IL[LQJ ZKI

6:27 VWDQGV IRU 6WUHQJIJWKYV :HDNQHVWRZ DQG KRZ\RX>O00 VWDQG RXW

2SSRUWXQLWLHV DQG 7KUHDWV W LV D VLRSOSLEEVYORRN DW WKHVH 6 : 2 75V
SRZHUIXO WRRO WKDW KHOSV \RX XQGHUVWDQG ZKDW

\RX UH JRRG DW DQG ZKDW FKDOOHQJHV \Rx P{3KQRHUITOUH - LRKHUHQW  DGYDQWDJHV

IDFH ERWK IURP ZLWKLQ \RXU WHDP DQG IUREWkIYQDO WR WKH LGHD RU VROXWLRQ 8

ZRUOG DURXQG \RX WKH SRVLWLYHV RI\RXU LQQRYDWLRQ LV Kt
WR GHYHORS IXUWKHU RQ WKHP RU DW OF
.QRZLQJ VWUHQJIWKY RI \RXU LQQRYDWLRQ KHOSV \RX
JORUH WKHP LQ WKH SURFHVV
EXLOG RQ WKHP XQGHUVWDQGLQJ \RXU ZHDNQHVVHV

DOORZV \RX WR ILQG VROXWLRQV UHFRIGHEOY '
RSSRUWXQLWLHY OHWV \RX VHLH EHQHRFLDG!QHZDEOH HQHUNLY D VWUHQIWK

VLWXDWLRQV DQG EHLQJ DZDUH RI WKUHDWVRKBEBYPDPU SRZHUHG :DWHU 3XULILHU
\RX SODO DKHDG DOG PLOLPLIH ULVNV e %HLODEOH WR VDYH ZDWHU LV D VWUH:

FDVH RI DQ ,R7EDVHG /RZ&RVW 6PDL
7R UHLWHUDWH 6:27 JLYHV \RX DQ HGJH E\ UULJDWLRQ 6\WVWHP

KHOSLQJ \RX LGHQWLIN ZKDW PDNHV \RXU LGHD

XQLTXH IL[ SUREOHPV EHIRUH MXGJHV VSRWBRBUPETTFTDUH LQ D ZD\ GLVDGYDQWDJHV
GLVFRYHU ZD\V WR VFDOH RU H[SDQG DQ®IHLQWHUQDO WR WKH LQQRYDWLRQ 2Q
SUHSDUHG IRU WRXJK TXHVWLRQV ,W>V OLNBZDBHUWBRXIZRXOG VWDUW ZRUNLQJ RQ IL[LC
WKDW VKRZV WKH FRPSOHWH SLFWXUH BQGRMWIKHUHE\ WKH VROXWLRQ LV LPSUR
LQQRYDWLRQ VKRXOG QRW IHHO VK\ WR DFNQRZOHGJH RL

LWK 6:27 \RX GLVHFW \RXU SURMHFENDNQHVVHY

XQGHUVWDQG LWV LQQHU ZRUNLQJIV LWV SHEFNRMS vkH

ODUJHU ZRUOG FUDIW D PRUH FRPSHOOLQJ QBUGHWEPR LRYHVWPHQW DQG UHJXODWLR

VWDQG RXW LQ WKH FRPSHWLWLRQ DQG LPSUBV¢WARQHVVHV LQ FDVH RI "URQHV IRU

HYDOXDWRUV ~ 8OWLPDWHO\  6:27 DQDOWYKPOLW\ORQLWRULQJ LQ &LWLHV

HPSRZHUV \RX WR PDNH \RXU LQQRYDWLRQ SURMHIERXOW\ WR VLPXODWH UHDO FRQGL

HYHQ PRUH VXFFHVVIXO DQG LPSDFWIXO WHVWLQJ LV SHUKDSV D ZHDNQHVWV LQ F
3RUWDEOH (DUWKTXDNH $ODUP IRU 5XUD

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



4805 "OBMZTJT

0QQPSUVOJUIJBUH WKH IDYRXUDEOH IDFWRYBNQMF3PS 5ISFBUT

HWHUQDO WR WKH LQQRYDWLRQ 0DQ\D WLEH 3B R| HILVWLQJ FRPPHUFLDO SXULILHL

GR QRW FRQWURO WKHP +RZHYHU LW ZRXO%HEH WKUHDW WR D 6RODU 3RZHUHG
VPDUW WR WDNH DGYDQWDJH RI WKHP IRU ERWYY Y,

VXFFHVV e 3RVVLELOLW\ RI IDOVH DODUP GXH WR [
&YBNQMFT FKDOOHQJHV LV D OLNHO\ WKUHDW WR

* *RYHUQPHQW VFRHBLNBU *KDU -DO™ LV (DywKTXDNH $ODUP IRU 5XUDO +RPHV
DQ RSSRUWXQLW\ LQ FDVH RI D 6RODU 3RZHUHG

:D WHU 3XULILHU $BTF 4UVEZ

DUHDV LV DQ RSSRUWXQLW\ LQ FDVH RI $SS WR
&RQQHFW )DUPHUV ZLWK %X\HUV

5ISFBUTRQ WKH RWKHU KDQG DUH WKH OLNHO\ ULVNV

DQG XQIDYRXUDEOH WKLQJV H[WHUQDO |WR WKH
VROXWLRQ +DYLQJ NQRZQ XSIURQW \RX ZRXOG EH

DEOH WR LQVWDOO PLWLIJDWLRQ DSSURDFKHV LQ WKH
SURMHFW 2U LQFRUSRUDWH GHVLJQ FKDQJHV LQ WKH
SURGXFW RU VROXWLRQ HOLPLQDWLQJ WKH [SRVVLELOLW\ RI
QHJIDWLYH LQIOXHQFH E\ WKH LGHQWLILHG WKUHDWV

$BTF 4UVEJFT

/RRN DW WKHVH &DVH 6WXGLHV IRU D JUHDWHU
XQGHUVWDQGLQJ RI KRZ WR DSSO\ 6:27

$BTF 4UVEZ $BTF 4UVEZ

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



4805 "OBMZTJT

$BTF 4UVEZ $BTF 4UVEZ

$PODMVTJIPO

'LQQLQJ SURMHFWV LQ LQQRYDWLRQ FRPSHWLWLRQV VWHP IURP D GHHS XQGHUVWDQG
RIIHU SUDFWLFDO VXVWDLQDEOH VROXWLRQV 6:27 DQDOWLY DOLIQV ZLWK WKLV IRFXV E

o +LJIKOLIKW /RFDO 5HOHYDQFH 2SSRUWXQLW\ 6WUHQJIWK %\ LGHQWLILQJ VSHFLI
SURMHFW DGGUHVVHV 2SSRUWXQLW\ DQG OHYHUDJLQJ \RXU XQGHUVWDQGLQJ RI V
BWUHQJWK \RX FDQ VKRZFDVH WKH GLUHFW UHOHYDQFH DQG SRWHQWLDO LPSE
LQQRYDWLRQ

e $GGUHVV 3UDFWLFDO &KDOOHQJHV :HDNQHVV 7KUHDW $FNQRZOHGJLQJ SRWH
UHVRXUFHV RU LPSOHPHQWDWLRQ FKDOOHQJHV VSHFLILF WR \RXU ORFDO VHWWLQ.
GHPRQVWUDWLQJ KRZ \RX SODQ WR RYHUFRPH WKHP VKRZV D UHDOLVWLF DQG SURI
KLIKO\ YDOXHG LQ WKHVH FRPSHWLWLRQV

¢ 6KRZFDVH 5HVRXUFHIXOQHVV 6WUHQJWK 2SSRUWXQLW\ *UDVVURRWV LQQRYDW
UHVRXUFHIXOQHVV 6:27 KHOSV \RX KLIJKOLJKW KRZ \RX DUH FUHDWLYHO\ XWLOL]L
PDWHULDOV DQG NQRZOHGJH 6WUHQJWK DQG WDSSLQJ LQWR ORFDO VXSSRUW V\VW

« 'HPRQVWUDWH 6XVWDLQDELOLW\ 2SSRUWXQLW\ 7KUHDW OLWLJDWLRQ %\ FRQVLGH
HFRQRPLF VXVWDLQDELOLW\ ZLWKLQ \RXU 6:27 2SSRUWXQLWLHV IRU HFR IULHQGO\ \
UHVRXUFH VFDUFLW\ \RX FDQ DOLJQ \RXU SURMHFW ZLWK WKH ORQJ WHUP YLVLRQ R
LQQRYDWLRQ DZDUGV

e &UDIW D &RPSHOOLQJ 1DUUDWLYH $ ZHOO FRQGXFWHG 6:27 DQDO\VLV SURYLGHYV L
DUWLFXODWH \RXU SURMHFW V MRXUQH\ LWV SRWHQWLDO LPSDFW DQG \RXU VWUDW

6R WKH QH[W WLPH \RX UH SROLVKLQJ \RXU LQQRYDWLRQ VWRS DQG DVN "+DYH , GRQH F
WKH VWXGHQWYV ZKR ZLQ DUH WKH RQHV ZKR WKLQN VPDUW

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



*OUSPEVDUJPO UP $PNNVOJDBUJPO 4ZTUFNK 3BEJP $PNNVOJDBUJPO 8PSLT

&RPPXQLFDWLRQ LV WKH SURFHVV RI HIFKDQX¥QYUDQVPLWWHU JHQHUDWHYV UDGLR ZI
LQIRUPDWLRQ EHWZHHQ LQGLYLGXDOV RUFBUYLEQNRUPDWLRQ VXFK DV YRLFH RU GDW

JURP DQFLHQW WLPHV KXPDQV KDYH XVHG YDYURBHWHOOD WUDQVPLWY WKHVH ZDYH\
PHDQV WR FRPPXQLFDWH VXFK DV VPRNH VLJQBON|

FDUULHU SLIJHRQV DQG ZULWWHQ OHWWHUV
$ UHFHLYHU SLFNV XS WKH UDGLR ZDYH

FRQYHUWY WKHP EDFN LQWR PHDQLQJIXO VI

8JSFMFTT $PNNVOJIDBUJPO 5IF &WPMVUJPO F
$POOFDUJIWJIUZ

‘LUHOHVV FRPPXQLFDWLRQ UHIHUV WR WKI
Rl LQIRUPDWLRQ ZLWKRXW WKH XVH RI
FROQQHFWLRQV  OLNH  FDEOHV WL
WHFKQRORJLHV VXFK DV

« PCIMF /FUXPSLT ( ( ( (
(QDEOLQJ PRELOH SKRQH FDOOV DQG |,
+RZHYHU ZLWK WHFKQRORJLFDBFFHWV

DGYDQFHPHQWY FRPPXQLFDWLRQ KDV HYRGYHG SURYLGLQJ  ZLUHOHVV QW

VLIQLILFDQWO\ OHDGLQJ WR WKH GHYHORSEﬁ@W‘ SRR, L) RPN VISKRIRGY DO
« #MVFUPPUI )DFLOLWDWLQJ  VKRUW U

UDGLR DQG ZLUHOHVV FRPPXQLFDWLRQ V\V\|A_/ QLFDWLRQ EHWZHHQ GHYLFHV

7KHVH WHFKQRORJLHV KDYH UHYROXWLRQIUHSMIKHUE  $PNNVOJIDBUBRSSRUWLOJ

ZD\ ZH FRQQHFW DQG LQWHUDFW ZLWK W4§H ODYLIDWLRQ DQG LQWHUQD\
ZRUOG EURDGFDVWLQJ

81BU JT 3BEJP $PNNVOJDBUIPO *NQPSUBODF PG $PNNVOJDBUJPO 4ZTUFN

S5DGLR FRPPXQLFDWLRQ LV D PHWKR
WUDQVPLWWLQJ DQG UHFHLYLQJ VLJQ
HOHFWURPDJQHWLF ZDYHV

D\%@IB&BM $POOFDUIWADELR DQG ZLUHOHV
HFK& HILHV DOORZ LQVWDQW FRPP
DFURVV WKH ZRUOG HQDEOLQJ SHRSOH
W ZDV ILUVW GLVFRYHUHG E\ VFLHQWLVWVFRQ@HYMHEG UHIDUGOHVV RI GLVWDQFH

&OHUN O0D[ZHOO DQG ODWHU GHPRQVEWHIWHGDZ 4FSWIDETHOHVV FRPPXQLFDWLF
SUDFWLFDOO\ E\ *XJOLHOPR ODUFRQL 5DGLRSZID\D FUXFLDO UROH LQ GLVDVWHU PDC
DUH D WASH Rl HOHFWURPDJQHWLF UDGLDWIGTRZLOK DXWKRULWLHV WR FRRUGLQC
IUHTXHQFLHV UDQJLQJ IURP +]WR  *+] RSHUDWLRQV

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



3BEJP BOE 8JSFMFTT $PNNVOJDBUJPO

&EVDBUJPO BOE 3FTFBSQDLQH OHDUQLQJ DQ6
DFFHVV WR JOREDO NQRZOHGJH KDYH EHFRPH
SRVVLEOH WKURXJK ZLUHOHVV QHWZRUNV

)FBMUIDBSF "EWBODFNFOUTHOHPHGLFLQH
DQG UHPRWH SDWLHQW PRQLWRULQJ UHO\ RQ ZLUHOHVV
FRPPXQLFDWLRQ WR GHOLYHU KHDOWKFDUH VHUYLFHV
HIILFLHQWO\

#VTJOFTT BOE &DPOPNIGXVWULHV GHSHQG RQ
FRPPXQLFDWLRQ V\VWHPV IRU WUDGH EDQN|QJ DQG
PDQDJHPHQW

)PX UIFTF $PNNVOJDBUJPO 4ZTUENT
BGGFDU UIF 8PSME - J

4PDJBM *NQBDIKH HDVH RI FRPPXQLFDWLRQYUVSF PG 3BEJP BOE 8JSFMFTT

IRVWHUV  UHODWLRQVKLSV HQKDQFHV $PK|IRN‘89DBUJ PO
LOQWHUDFWLRQV DQG SURPRWHY FXOWXUDO H[FKDQJH

'LWK FRQWLQXRXV DGYDQFHPHQWY WKH |
&DPOPNJID (SPXUI%XVLQHVVHV FDQ RSHUDWH, o1\ FRPPXOQLEDWLRO KROGV  SL

JOREDOO\ FUHDWLQJ QHZ MRE RSSRUWXQIWIEN,DOG in/ yxrk DV
ERRVWLQJ HFRQRPLHV

[FUXPSLT ([SHFWHG WR RIIHU XOWUD II

4DJFOUJGID 1SPHSHUOHOHVV WHFKQRORJL gHHGV DQG ORZ ODWHQF\ IRU VPDUW FLWLL
VXSSRUW VSDFH H[SORUDWLRQ FOLPDWH UHVHDUFK

DQG DGYDQFHPHQWY LQ DUWLILFLDO LQWHOBYRSPRU PG SIJOHT &RQQHFWLQJ GHYLFH

AEDVSJUZ BOE Y%EGEOTE-LUHOMVY OLNH VPDUW KRPHV ZHDUDEOH WHFKQRO
’ ' DXWR RUF{RXVYHKLFOHV

FRPPXQLFDWLRQ LV HVVHQWLDO IRU PLOL
RSHUDWLRQV HQVXULQJ QDWLRQDO VHFIVBRAUVDHQEPNNVOIDBUIPBURYLGLQJ XOWUI
SURWHFWLRQ VHFXUH GDWD WUDQVIHU PHWKRGV

(" ) "* *OUFHSBUJPQ@KDQFLQJ FRPPXQLFDWLR
QHWZRUNYV ZLWK LQWHOOLJHQW DXWRPDWL

$PODMVTJIPO

5DGLR DQG ZLUHOHVV FRPPXQLFDWLRQ
KDYH WUDQVIRUPHG KXPDQ OLIH E\ HQDEOL
DQG HIILFLHQW LQIRUPDWLRQ H[FKDQJH

$V  WHFKQRORJ\ FRQWLQXHV WR H
FRPPXQLFDWLRQ ZLOO EHFRPH HYHQ
DGYDQFHG VKDSLQJ WKH IXWXUH Rl LQG
VRFLHW\ DQG JOREDO GHYHORSPHQW

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



" $PPMFS #BTLFU

7KH FRROLQJ GHYLFH LV D VLPSOH FRROLQJ EDVNHW WKDW FRQWDLQV D VWHHO FRQW
EDVNHW WKDW LV PDGH RI EDPERR 7KH EDQDQD VWHP KDV EHHQ SODFHG LQVLGH W
VWHP KHOSV WR UHGXFH WKH WHPSHUDWXUH E\ DURXQG ,& LQVLGH WKH FRROLQJ EDV

JRRG LWHPV DQG YHJHWDEOHV FDQ EH SUHVHUYHG LQ
WKLV FRROLQJ EDVNHW IRU WR GD\V W ZRUNV RQ
WKH VFLHQWLILF SULQFLSOH RI HYDSRUDWLRQ 7KLV PRGHO
LV ORZ FRVW HDVLO\ WUDQVSRUWDEOH HFR IULHQGO\ DQG
FDQ EH DIIRUGDEOH IRU HYHU\RQH

6RXUFH ,163.,5( 0$1%$. 1/(3& %RRNOHW

4BMBN -JOHKFM $I1BOV
Ul $SMBTT

"* #BTFE $PNB 1BUJFOU .POJUPSJOH 4ZTUFN

7KH &RPD 3DWLHQW ORQLWRULQJ 6\WWHP LV DQ DGYDQFHG $,

DQG ,R7EDVHG VROXWLRQ GHVLIQHG WR HQKDQFH WKH
FRQWLQXRXV PRQLWRULQJ Rl FRPD SDWLHQWV 7KLV VA\VWHP
XWLOL]JHV D ZHEFDP WR WUDFN WKH SDWLHQW V H\HV DQG PRXWK LQ
UHDO WLPH :KHQ WKH SDWLHQW RSHQV WKHLU H\HV RU PRXWK DQ
DXGLEOH DOHUW LV WULJJHUHG DQG UHDO WLPH QRWLILFDWLRQV DUH
VHQW WR PHGLFDO VWDII YLD WKH %O\QN ,R7 SODWIRUP 7KH
LQWHJUDWLRQ RI D PLFURFRQWUROOHU HQVXUHV WKH HIILFLHQW
PDQDJHPHQW RI DOHUW VLIQDOV PDNLQJ WKLV V\VWHP KLJKO\
UHOLDEOH IRU XVH LQ FULWLFDO FDUH XQLWV KRPH FDUH VHWWLQJV
DQG UHKDELOLWDWLRQ FHQWHUV

(PSOR\LQJ 2SHQ&9 WHFKQRORJ\ WKH VAVWHP DFF
GHWHFWV PRYHPHQWY VXFK DV H\H RSHQLQJ DQC
HQVXULQJ SUHFLVH PROLWRULQJ 8SRQ GHWF
PRYHPHOWV LW JHQHUDWHV DQ LQVWDQW D
6LPXOWDQHRXVO\ D VLIQDO LV VHQW WR DQ (63
WR WUDQVPLW UHDO WLPH QRWLILFDWLRQV YLD
RQ WKH %O\QN ,R7 SODWIRUP 7KLV VZLIW FRPI
HQDEOHV KHDOWKFDUH SURYLGHUV WR UHVSR(
FFSUJ 3 VNBWBUI 7FEBTIS] VMLBSOJ \ypNH QHEHVVDU\ DEWLRQ HOVXULOJ EHWWHU
ST ST 7KH SURGXFWLRQ FRVW SHU XQLW LV DQ DIIRUC
DSSUR[LPDWHO\

6RXUFH *<6 $YLVKNDU $ZDUGV__ %RRNOHW

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl




5DQED|\ 5HVHDUFK $ZDUG IRU SKDUPDFHXW DEFBIPX3QWV

 "DBEFNJD 3PMFBHUYHG DV D SURIHVVRU |
,6F &KDLU RI 2UJDQLF &KHPLVWU\ D
'LUHFWRU RI ,$&6 EHIRUH MRLQLQJ
,,6(5 7LUXSDWL

"XBSET BOE )POPST

¢)RU KLV RXWVWDQGLQJ FRQWULEXV
FKHPLFDO VFLHQFHV KH ZDV KRQRUHG
41BOUJ 4XBSVQ #IBUOBHBS 1SJEU
6FLHQFH DQG 7HFKQRORJ\

¢ JURP WKH 'HSDUWPHQW RI %LRWHFKQR
%KDWWDFKDU\D UHFHLYHBNRGBM

+H LV ZRUNLQJ DV D 'LUHFWRU RI WKH ,QGUHIBTDJFODF  "XBSE ~ GPS  $BSFFS
QVWLWXWH RI 6FLHQFH (GXFDWLRQ DQG 5HVHOMKMPQNFOU

7LUXSDWL 2QH RI WKH ,QGLDQ FKHPLFDO ELRORJLVWY
KH LV D IRUPHU SURIHVVRU LQ ,QGLDQ ,QVWLIWAXWHT{OC SFRGHPL RI 6FLHQFHV KRQRL
6FLHQFH ,.6F %HQJDOXUX +H LV D 3LRQHHU foVK WEi4 ISJ[F LQ ~ .Q  KH

&KHPLFDO %LRORJ\ DQG 1DQRWHFKQRORJ\ HRFRILYRG Bt BVE S-UHRER] AEE
IRU KLV UHVHDUFK LQ SKDUPDFHXWLFDO

6FLHQWLILF &RPPXQLW\ +RQRUHG %KDWWDFKBSGUX) GHYHORSPHOW
ZLWK SUHVWLJLRXV DZDUGV DQG UHFRIQLWLRQV +H LV

D PHPEHU RI ,QGLDQ 1DWLRQDO 6FLHQFM +HZDV DOVR UHFRJIQLVHG DQG BZDUGHC
$FDGHP\ WKH ,QGLDQ $FDGHP\ RI 6FLHQFHV #PTF /BUJPOBM 'FMMPXTIJQ
DQG 7KH :RUOG $FDGHP\ Rl 6FLHQFHV +H

(VWDEOLVKHG D ELR RUJDQLF DQG VXSUDPR‘-)C&'-FF)%{% $POUSJCVUJIPOT

FKHPLVWU\ ODE DW ,,6F
e (FOF %FMJWE 7FIIDMFT 'HYHORSLQJ

&EVDBUJPO BOE $BSFFS
V\VWHPV WR GHOLYHU JHQHV IRU JHQH W
» &8BSMZ &EVDBUIBDFKHORU V LQ &KHPLVWU\

#03/ 0/ "13*- */,0-,"5"

IURP &DOFXWWD 8QLYHUVLW\ ODVWHU Ve REPBUVSBM "NJOP "DJET
SDMDED]DU 6FLHQFH &ROOHJH OMJIHPQFQUJE&RQWULEXWLRQV WR PROK
e 11% 1PTUEPDUPSBM 3FTFBSEI' LQ ELRORJ\ DQG SKDUPDFHXWLFDOV DSSOL

ELRRUJDQLF FKHPLVWU\ IURP  5XWJHUMQ PHGLFLQH DQG HQYLURQPHQWDO PRQ
8QLYHUVLW\ 86$ XQGHU 3URI 5REHUW $

ORVV SRVWGRFWRUDO UHVHDUFK DW 0,7*Z2f{y#JOEJOH .PMFDVMBRWHQWLDO FDQF!
1REHO /DXUHDWH +DU *RELQG .KRUDQD RQVKHUDS\ WDUJHWLQJ * TXDGUXSOH[ '1$
PHPEUDQH SURWHLQ VLIQDO WUDQVGXFWLRBEUHDWH 6\QWKHWLF 1DWXUDO 3URGXFW

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



*OOPWBUJPO WT *OWFOU

*8QGHUVWDQGLQJ WKH "LIIHUHQFH DQG 7KHLU ,PSDFW RQ 6RFLHW\

Q WKH PRGHUQ ZRUOG  WHFKQROSYBNOMFT PG *OWFOUJPO
DGYDQFHPHQWYV DQG JURXQGEUHDNLQJ LGHVZEHWHOHSKRQH $OH[DQGHU *UDKDP %H(
SURJUHVV +RZHYHU WZR WHUPV RIWHQ XYKI$OLIJKW EXOE 7KRPDV (GLVRQ
LQWHUFKDQJHDEO\—LQQRYDWLRQ  DQG  LQYHRMBRESODQH :ULIKW EURWKHUV

FDUU\ GLVWLQFW PHDQLQJV DQG LPSOLFDWLRGKKLOSWHUQHW  9DULRXV  VFLHOWL\
ERWK FRQWULEXWH WR VRFLHWDO GHYHQRSRHRW v

XQGHUVWDQGLQJ WKHLU GLIIHUHQFHV LV FUXFLDO IRU
DSSUHFLDWLQJ KRZ QHZ LGHDV WUDQVIRUHBLOWR*OOPWBUJPO

UHDO ZRUOG DSSOLFDWLRQV 7KLV DUWLFO&QH%% RQ WKH RWKHU KDQG LV WKH
WKH FRUH GLIIHUHQFHV EHWZHHQ LQYHQV\’LI.FE&FEW J UHILQLQJ RU DSSO\LQJ H|

LQQRYDWLRQ WKHLU UROHV LQ YDULRXV LQGMWMIHYP3% b 7D\ WKDW EUHDWHV \
WKHLU LPSDFW RQ VKDSLQI WKH IXWXUH vyt OORYDWLRQ GRHV ORW QHEHVVDL

WKH LQYHQWLRQ RI D FRPSOHWHO\ QHZ SUI
*
BB LT HREIROLLIFE RIWHQ LQYROYHV PDNLQJ VRPHWKLQJ

,QYHQWLRQ UHIHUV WR WKH FUHDWLRQ RHIB-FORQMODFFHVVLEOH RU FRPPHUFLDOO\!
SURGXFW SURFHVV RU FRQFHSW WKDW Gl @QBW-o 3115 3DT PG *OOPWRUJIPO
SUHYLRXVO\ H[LVW W LQYROYHV GLVFRYHULQJ

VRPHWKLQJ HQWLUHO\ QHZ RIWHQ WKURBRMVF "EEJUIPQQRYDWLRQ LPSURYHYV X
UHVHDUFK  H[SHULPHQWDWLRQ DQG FUHDVRQHNMVWLQJFRQFHSW RU SURGXFW

,QYHQWLRQV DUH WKH IRXQGDWLRQ RI WHFKQREERINESSIBM 7JBCIMODD\ LQQRYDWLRQ\
SURJUHVV DQG FDQ VWHP IURP LQGLYLGINH SURGXFWV PRUH DFFHVVLEOL!
LQIHQXLW\ RU HIWHQVLYH VFLHQWLILF UHVHDUFEIIRUGDEOH WR WKH SXEOLF

$IBSBDUFSJTUJDT PG *OWFOUJPO 2 dESHAY RS ARC G RVIDUILRION DS IR
LQIOXHQFHG E\ FRQVXPHU QHHGV DQG F

e 0SJHIOBMJUZ ,QYHQWLRQV LOQWURGXFHGHPDQG

VRPHWKLQJ HQWLUHO\ QHZ WR WKH ZRUOG *UFSBUJWF 1SPDEQDRYDWLRQV XQGHU

e 4DJFOUJGID %JTDPWFSZRIWHQ HPHUJH FRQWLQXRXV UHILQHPHQWYV DQG HQKDQ!
IURP VFLHQWLILF UHVHDUFK RU HQJLQ(SHLvLéLN%MFT G *00PWBUIPO
EUHDNWKURXJIKV

« 1BUFOUBCIMIDG\ LQYHOWLRQV DUH HOLJLEOR PYWSKRQHV HYROXWLRQ RI PRELOH S

o /(' OLJKW EXOEV LPSURYHPHQW RI (GL\
IRU SDWHQWV ZKLFK SURWHFW WKH ULIKWNCRT Q (
RULJLQDO LQYHQWLRQ
LQYHQWRUV

e (FRPPHUFH SODWIRUPV HQKDQFL

» 1SPUPUZQF %FWFMPQRFEIQWLRQV XVXDOO\ WUDGLWLRQDO UHWDLO WKURXJK WHFK(
UHTXLUH HWHQVLYH SURWRW\SLQJ DQG WKYMAVQILF YHKLFOHV DGYDQFHPHQ\
EHIRUH SUDFWLFDO XVH DXWRPRELOH WHFKQRORJ\

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



*OOPWBUJPO WT *OWFOUJPO

)PX*OWFOUJPO BOE *OOPWBUJPO  5IF 3PMF PG *OWFOUJPO BOE *OOPWB
$PNQMFNFOU &BDI OUIFS JO %JGGFSFOU *OEVTUSJFT

$OWKRXJIK LQYHQWIRIRYQ®/LRQ DUH GLIHUHERBIOPMPHZ *OEVTUSZ

FRQFHSWV  WKH\ DUH GHHSO\ LQWHUFRQQHEWHE, 1pUWLILFLD@VHOOLIHOFH  $,
QYHQWLRQ SURYLGHV WKH UDZ IRXQGDWLRQL¥XSRO, wipy

ZKLFK LQQRYDWLRQ WKULYHV :LWKRXW LQYHOWL SUJPQ ST BESEEIG
WKHUH ZRXOG EH QR EDVH IRU LQQRYDWLR%K R ERWV DQG BHO! GULYLOJ FDUY
HQKDQFH DQG ZLWKRXW LQQRYDWLRQ QP

LQYHQWLRQV ZRXOG UHPDLQ REVFXUH XQYWBNUIRBSF *OEVTUSZ

FRPPHUFLDOO\ XQYLDEOH « *OWFOUJBE) PDFKLQH

e *OOPWBUJBRUWDEOH 05, GHYLFHV DQG
EDVHG GLDJQRVWLFV

&OFSHZ 4FDUPS

* *OWFOUJBRODU SDQHOV

e *OOPWBUJPQJIKO\ HIILFLHQW DQG IOH[L
VRODU WHFKQRORJ\

5SBOTQPSUBUJPO *OEVTUSZ

e *OWFOUJPKH LQWHUQDO FRPEXVWLRQ H(
e *OOPWBUJPEULG DQG HOHFWULF YHKLFC

5IF 'VUVSF PG *OWFOUJPO BOE
*OOPWBUJPO

)RU H[DPSOH WKH ILUVW SHUVRQDO FRPSXV&UUV&QM ZRUOG DGYDOQFHV WKH OLQH E

DQ LQYHQWLRQ EXW LWV ZLGHVSUHDG )E YH%%RXG DQQRYDWLRQ FRQWLQXHV W

DFFHVVLELOLW\ ~ FDPH ~ WKURXJK  FRQWEQKRXW 1 | 106V VXEK DV DUWLILFLDO LOW
LQQRYDWLRQV LQ GHVLIQ SURFHWVLQJ SRZHE\RRRORORI DQG TXDQWXP FRPSXWLG
XVHU IULHQGO\ LQWHUIDFHV 6LPLODUO\ WKERHRHRYWHLF| oyHOWLROV DQG  JURXQGE
FDU ZDV ILUVW LQYHQWHG LQ WKH WK FHQWYAYBYWRQV 7KH LOWHIUDWLRQ RI VX\
RQO\ UHFHQW LQQRYDWLRQV LQ EDWWHU\ Whik@R®RFKQRORI\ DQG GLILWDO WUDQ
KDYH PDGH LW D YLDEOH DOWHUQDWLYH WRWWRGHYLRRBX ERWK LQYHOWLRQ DQG
JDVROLQH SRZHUHG YHKLFOHV UHPDLQ HVVHQWLDO IRU IXWXUH SURJUHVV

%RWK ,QYHQWLRQV ,QQRYDWLRQ DUH HVVROMUWOPHQWY EXVLQHVVHV DQG HGXFI
VKDSLQJ  WKH PRGHUQ ZRUOG GUIRYYLWXWLRQV SOD\ D FULWLFDO UROH L

WHFKQRORJLFDO SURJUHVV DQG LPSURYLQHRRABYHP ZKHUH LQYHQWLRQ DQG LQQRY
OLYHV WKULYH

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



$BMJIQFS 9 1SPTUIFUJID -FH *NQSPWFE .PEFM

&DOLSHU ; LV DQ LPSURYHG YHUVLRQ RI D SURVWKHWLF OHJ VXSSRUW GHYLFH
GHVLIQHG WR EH PRUH DIIRUGDEOH DQG XVHU FHQWULF 8QOLNH H[LVWLQJ
FDOLSHU PRGHOV ZKLFK DUH RIWHQ H[SHQVLYH DQG GHYHORSHG ZLWKRXW
XVHU IHHGEDFN &DOLSHU ; KDV EHHQ FUHDWHG WKURXJK D XVHU GULYHQ
DSSURDFK LQFRUSRUDWLQJ LQVLIKWV |[URP UHDO WHVW WULDOV WR HQKDQFH
LWV HIIHFWLYHQHVV LQ LPSURYLQJ SHRSOHV OLYHV 7KH LQVSLUDWLRQ IRU WKLV
LQQRYDWLRQ FDPH IURP 'LY\DP ZKR REVHUYHG WKH GDLO\ VWUXJJOHV RI KLV
SDUHQWV ERWK 3ROLR SDWLHQWYV IDFLQJ FKDOOHQJHV VXFK DV NQHH EHQGLQJ
LVVXHV VNLQ FXWV GLIILFXOW\ LQ FDUU\LQJ WKHLU FDOLSHUV H[FHVVLYH ZHLJKW
DQG WKH KLIK FRVW Rl EHWWHU VXSSRUWLQJ LQVWUXPHQWV

7R DGGUHVV WKHVH SUREOHPV &DOLSHU ; IHDWXUHV DQ LPSURYHG VWUXFWXUDO DUU
ORFNV WKDW SURYLGH EHWWHU VXSSRUW WR WKH OHJ UHJLRQ 7KH GHYHORSPHQW S
DSSURDFK WR HQVXUH D SURSHU ILW IXQFWLRQDOLW\ DQG FRPIRUW IRU WKH XVHU

8VHUV FDQ FRQYHQLHQWO\ FXVWRPL]H WKHLU FDOLSH
WKHLU OHJ GLPHQVLRQV PDNLQJ WKH SURGXFW HDVL
(DFK XQLW LV SULFHG DW DSSUR[LPDWHO\ 5V ZLWK
PDUJLQ RI DURXQG 5V  SHU XQLW +RZHYHU E\ SODFL(
RUGHUV Rl DURXQG XQLWV WKH SURGXFWLRQ FR\
UHGXFHG WR 5V SHU XQLW PDNLQJ LW HYHQ PRL
HIIHFWLYH DQG DFFHVVLEOH WR WKRVH LQ QHHG
(BSWJU "HSBXBMoJWZBN "HSBXBM

Ul $SMBTT Ul $MBTT 6RXUFH *<6 $YLVKNDU $ZDUGV ___ %RRNOH

" 41PF XJUI OEPNFUFS BOE "MBSN

'HULDQ OLNHV WR WUDFN DQG H[SORUH QHZ SODFHV 2QFH KH ZDV JRLQJ WR VFKRRO DQ
SDLU RI VKRHV WKDW FRXOG NHHS WUDFN RI WKH GLVWDQFH ZH ZDONHG 6R KH GH

RGRPHWHU DQG DODUP )LUVW ZH QHHG WR VHW WKH NLORPHWHUV DQG WKHQ VWDUW .
Rl VHW NLORPHWHUV WKH DODUP ZRXOG LQGLFDWH E\ ULQJLQJ 7KHVH NLQGV RI VKRH
WUDLQLQJ DQG LQ VSRUWY OLNH PDUDWKRQV WKH 20\PSLFV DQG DWKOHWLF JDPHV

%FSJBO $IFTBO / .BSBL
Ul $MBTT
6RXUFH ,163,5(0$1%$. 1/(3& %RRNOHW

Z2ZZ \RXQJIJVFLHQWLVWLQGLD R




'67 LV D GHSDUWPHQW ZLWKLQ WKH OLQLVWURURPRWHV VFLHQFH DQG WHFKQRORJ\ D
6FLHQFH DQG 7HFKQRORJ\ LQ ,QGLD W ZD\GLVWULE®/YROODJH OHYHOV
HVWDEOLVKHG LQ OD\  WR SURPRWH QHZ DUHRBYXSSRUWVY WKH JURZWK RI WKH W\
Rl VFLHQFH DQG WHFKQRORJ\ DQG WR SOD\ WKH HRRWVWHP

RI D QRGDO GHSDUWPHQW IRU RUJDQL]eQRVWHUV LQQRYDWLRQ DQG SUI
FRRUGLQDWLQJ DQG SURPRWLQJ VFLHQWLILFL®@QBUQDWLRQDO VFLHQFH DQG Wt
WHFKQRORIFIY2 WLHV LQ WKH FRXQWU\ FRRSHUDWLRQ

W ILYHV IXQBWBULRXV BSBG VFLHQWLILF "VUPOPNPVT *OTUJUVUJPOT
SURMHFWV LQ .QGLD W DOVRMBISRUWMUHV,7 vy vHHY VHYHUDO DXWRQRPRXV LQV

,QGLD WR DWWHQG FRQIHUHQFHV DEURDG D%B/\% J%RQWULEXWH VLIQLILFDOWO\  W¥

IRU H[SHULPHQWDO ZRUN 7KH 67 LV D YIWDE, ey pog GHYHORSPHOW LQ ,QGLD
JRYHUQPHQW ERG\ WKDW GULYHV VFLHQWH#EQ%%\%(HVH DUH |

WHFKQRORJLFDO SURQEHDVHRRDWULEXWLQJ WR

WKH 1DWLRQ V GHYHORSPHQW e $JKDUNDU 5HVHDUFK ,QVWLWXWH 3XQH
e SU\DEKDWWD 5HVHDUFK ,QVWLWXWH RI
,FZ 3FTQPOTICIMIUJFT 2EVHUYDWLRQDO 6FLHQFHV 1DLQLWDO

e 6FLHQWLILF 5SHVHDUFK 3URPRWLRQ W VXS&BAIWNFDO 6DKQL ,QVWLWXWH Rl SDODHRVF
KLJIKHQG EDVLF UHVHDUFK DQG WKH/XFNQRZ

GHYHORSPHQW RI FXWWLQJ HGJH o4rVH ,QVWLWXWH .RONDWD

WHFKQRORJLHV
¢ QGLDQ ,QVWLWXWH RI $VWURSK\VLFV %
e THFKQRORJ\ 'HYHORSPHQW 7KH GHSDUWPHQW

IDFLOLWDWHV WHFKQRORJ\ GHYHORSPHQ@QW JBQEBOE .JTTJPO

WUDQVIHU - HQUXULQJ WKDW. WHPKQRORJEDVR HQDEOH ,QGLDQ VRFLHWA WR |

DGYDQFHPHQWYV EHQHILW YDULRXV VHFWRUV RI
VRELHW\ VFLHQWLILF H[FHOOHQFH E\ SURYLGLQJ Ot

GLUHFWLRQ DQG VXSSRUW LQ WKH ILHOG

* 6RFLR (FRQRPLF 3URJUDPV 7KH DQG WHFKQRORJ\
GHSDUWPHQW LPSOHPHQWV SURJUDPV D G
Q Q \}VE/H PLVVLRQ HQFRPSDVVHV [IRVWHULC
DW OHYHUDJLQJ VFLHQFH DQG WHFKQRORJ\ IRU

VRFLHWENYHORSRH@FOXGLQJ LQLWLDWLYHGX RWLQJ VFLHQFH DQG WHFKQRORJ DV
RFXVHG RO ZRPHO DOG PDUILODOLIHBU VRFLR HFRQRPLE GHYHORSPHQW

FRPPXQLWLHV 7KURXJK LWV GLYHUVH SURJUDPV DQG LC
¢ )RUPX®ZHV SROLFLHV UHODWHG WR VFLHY¥HDHSDUWPHQW Rl 6FLHQFH DQG 7HFKC
WHFRQRJ\ FRQWLQXHV WR SOD\ D FUXFLDO UROH LQ

e (QIDJHV LORRUGLQDWLQJ DQG LQWHJIUDWEP vV VFLHQWREFFDEH DQG DGGUHVVL
VFLHQFH DQG WHFKQRORJ\ DUHDV ZLWK RMiiAiWDO  FKDOOHQJIHV — WKURXJK  L(
VHFWRUDO OLQNDJHV VROXWLRQV
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'HDU 6WXGHQW PRELOH DSS GHYHORSPHDXMUN JH WZR PDMRU ORELOH $SS SODWIRL
WHFKQLFDO VNLOO WKDW SOD\V DQ LPSRWWBIQWRSROBWIADJ VAVWHPV YL] $QGURLG C
\RXU JHQHUDWLRQ (YHU\WKLQJ DURXQG \RRAWRR® SODWIRUP LV PRUH FRPPRQ LQ ,QGL
PRELOH DSSV WKHVH GD\V 6WDUWLQJ ZLWWKRXRPPRQ 26 IRU PRVW Rl WKH PRELOHV
DWWHQGDQFH V\OODEXV WUDFNLQJ IDFBEFFOXVLYH WR $SSOH L3KRQHV DQG L3DC
SHUIRUPDQFH DW VFKRRO WR ERRNLQJ WZRNEWRXIRIKLQN Rl DQ DSS \RX PD\ FKRRVH V
PRYLHV WUDLQV EXVHV HWF LV RQ DSSV GHYHORSOW IRU $QGURLG L26 RU IRU ERWK

LQVLIKW RQ GHYHORSLQJ PRELOH DSSV "QQ %FWFMPQNFOU -JGF $ZDMF

/IFDFTTJUZ PG "QQ %FWFMPQNFOU +HUH DUHRRH SULPDU\ VWHSV IRU DSS

e 1ISPCMFN TPMWJOH  -PHJDBM 51JQNJOHGHYHORSPHQW WKDW \RX VKRXOG NQRZ DERX
LPSURYHV DQG HQFRXUDJHV DQDO\MB%VS "0Q
WKLQNLQJ DQG GHFLVLRQ PDNLQJ VNLOOV &RGLQJ

KHOSV WR EUHDN GRZQ SUREOHPV LQWR WY HRQWKH DSS V SXUSRVH DQG SULRUL\

« $SFBUJWJUZ *OOPWBKHBORX WKLQN Rl ° YDZ D URXJKRXWOLQH RIWKH DSS
VROXWLRQV IRU UHDO OLIH SUREOHPV \RX-8RRNVW/PDUNHW GHPDQG DQG FRPSHWL\
FUHDWLYH ZD\ Rl GHVLJQ YDULRXV SRVVLEHILQH BYIHW XVHUV
LQ FRGLQJ DQG HIIHFWLYH XVHU LQWHUIDEBAHVLGHY WKH GHVLUHG IXQFWLRQDOLW\ (

 $BSFFS 0QQPSUVOJU3BHVHQW VRIWZDUH /RILQ 'DWD VWRUDJH DQG 1IRWLILFDWLRQ
GHYHORSHUV LQ WHFK FDUHHUV KDYH WKHLILIKENMW 0 o0 o eoU 15PDETT
GHPDQG DQG SULRULW\ ,W DOVR KHOSV WR JHW

LOWHUQVKLSY VFKRODUVKLSV  DQGHERGSNRPH FKRLFHV WR FKRRVH IURP

DGPLVVLRQV <RX FDQ DOVR PRQHWLIH \R¥WI YH $SSV  6ZLIW;FRGH IRU L26

DSSV DQG VWDUW EXVLQHVVHV EHFRPHRR@LQ -DYD IRU $QGURLG - %HVW
HQWUHSUHQHXU SHUIRUPDQFH

* %JHIJUBM -JUFSBDZ 5FDI 4I6MLYDO LQ o &URVV 30DWIRUP $SSV OLNH 5HDFW 1O
WKLV GLILWDO ZRUOG GHPDQG WKLV-DYSSFULSW )OXWWHU *RRJOH>V 8, WRRO!
GHYHORSPHQW NQRZOHGJH LI QRW WKHHM$EPOVWHU DQG VLPXOWDQHRXQMGHY H(
LWVHOI IRLERWK L26 DQG $QGURLG

« $POOFDU XJUI B HMPCBM DPNNVOJUZ2 :HE $SSV +70/ &66 -DYD6FULSW —
-RLQLQJ LQ RSHQ VRXUFH SURMHFWV REFGHYMLEOH YLD EURZVHUV

IRUXPV DQG FRGLQJ ERRWFDPSV \RX FPQR &RGH/RZ &RGH %XEEOH $GDOR -
FROODERUDWH ZLWK VWXGHQWY ZRUOGZLERRG IRU TXLFN SURWRW\SHV
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PPCIMF "QQ %FWFMPQNFOU

'HDU 6WXGHQW ZH PHQWLRQHG QDPHV RI D IHZ WRROV DQG SODWIRUPV LQ YDULRXV FRQWH[WV VWDUWLQJ ZL
XQWLO SXEOLVKLQJ DSSV IRU FXVYWRPHU XVH 7KHVH QDPHV DUH VXJJHVWLRQV WR \RX WR JHW VWDUWHG <RX R
SURMHFW JRDOV 6RPH Rl WKHP DUH IUHH DQG VRPH RWKHUV DUH OLFHQVHG (YHQ LI LW LV IUHH IRU WULDO SH

WKH YHQGRUV RIIHU 6WXGHQW /LFHQVHV HLWKHU IUHH RU DW D YHU\ ORZ SULFH +RZHYHU RQFH \RXU DSS LV
FKDUJH \RX D UHJXODU OLFHQVH 6R FKHFN WKH SULFHV EHIRUH \RX VHOHFW D WRRO RU SODWIRUP 6HHN DGY

%FTJHO UIF 6TFS *OUFSGBDF 6* 69 1VCMJITI UIF "QQ

* e

« (DVLHU WKH 8VHU ,QWHUIDFH 8, EHWwWHU 2L80 eifQCURLG  FUHDWH D *RRJOH 3
WKH 8VHU (SHULHQFH 8; 8,8; GHVLIQ Ly  IYHORSHUBFFRXGW

D FUXFLDO DVSHFW LQ DQ DSSV VXFFHvy ° 8SORDG $3. $8% DQG HQWHU WKH QHFHY

e 30DQ WKH DSS>V OD\RXW XVLQJ )LIJPD RU $GR|EQIIRUPDWLRQ
e 6XEPLW WKH DSS DQG WDNH IHHGEDFN
;' WRROV IRU PRFNXSV ZKHUH \RX FDQ

XVHUV
FUHDWH  ZLUHIUDPHV DQG SURWRW\SHV

VLPXODWLQJ WKH RXWFRPH LQ DGYDQFH » )RUL26 MRLQ WKH $SSOH 'HYHORSHU 3UR
« .QRZ DERXW 8, HOHPHQWV LH EXWWRQV WS@RDG WKURXJK $SS 6WRUH &RQQHFV
ILHOGV DQG QDYLIDWLRQ VXEPLW IRU DSSURYDO
* 6WXG\ WKH XVHU LQWHUDFWLRQ LH KDRBOHE pssy SXEOLVK RO KRVWLQJ VH
EXWWRQ FOLFNV DQG LQSXW YDOLGDWLRQ 5| NH 9HUFHO )LUHEDVH RU $:6 SODWIRUF
* 'HILQH $XWKHQWLFDWLRQ LH *RRIOH 6LIQ lQEp| w WKH DSS DOG WDNH IHHGEDFN

(PDLO 3DVVZRUG HWF ST
%FWFMPQ UIF "QQ BJOUBJO 6QEBUF UIF "QQ
« QUHDWH D 'HYHORSPHQW HQYLURQPHQW "HYRQLWRU DSS SHUIRUPDQFH IL[ LVVX

'FRGH $QGURLG 6WXGLR 96 &RGH SAIARNYIDILN
« :ULWH FRGH IRU IURQWHQG 8, DQG EDFNHQERCOHRWHU IHHGEDBNOHDVH XSGDWH
CDWDEDVH DXWKHOWLFDWLRO FWE DQG QHZ IHDWXUHV SHULRGLFDOO\
e :KHUH QHHGHEBVH $3V DQG WKLUG SDUWk N
VHUYLFHV
« )RU 'DWD 6WRUDJH XVH 64/LWH )LUHEDYH
6XSDEDVH RU $:6 FORXG HWF
« )RU XVHU DXWKHQWLEDWLRQ XVH )LUHEDVH
2$XWK HWE

5FTU :PVS "QQ

« 8RQGXFW  IXQFWLRQDO  XVDELOLW\ | DQG
SHUIRUPDQFH WHVWLQJ L y,
e 8VH HPXODWRUV VLPXODWRUV DQG UHDO GHYLFHV By NEZ XEOU UB LOPX

« 8VH $QGURLG 6WXGLR $QGURLG (PXODWRU | SIVOLBCMRUDJ DQG GURS DSS EXLOGHU
« 8VH L26 6LPXODWRU :FRGH EBMPOLVXDO DSS GHYHORSPHOW JRRG IRU SURWR

. *5"QQ *OWFOUP%HJILQQHU IULHQGO\ IRU $QGURLG D
* )RU SHDFW 1DWLYH DSSV XVH ([SR *R DUH VRPH 1R &RGH /RZ &RGH 7RROV IRU IRU 6WXGHC

e )L[ HUURUV DQG LPSURYH SHUIRUPDQFH ZKR KDYH JHUR NQRZOHGJH RI FRGLQJ

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



#BTJID "QQ %FWFMPQNFOU

'VUVSF PG "QQ %FWFMPQNFOU *OUFSOFU PG 5IJOHT *P5 4NBSU %FWJDFT
Q RXU VRFLDO HQYLURQPHQW GHSHQGHOFENERY JPNFT $SSOLDQFHV ZLWK PRELOH
PRELOH DSSV LV LQFUHDVLQJ HDFK GD\ (YHO>Y

BSBCMFBPDUWZDWFKHV ILWQHVV EDQ

*RYHUQPHQWV DUH RIIHULQJ PRUH DQG PR
PR $5J0DVVHV

VHUYLFHV RQ PRELOH ZLWKRXW QHHGLQJ WR J $POOF8UFE s

RIILFH )RU H[DPSOH \RX FDQ GRZQORDG \RXU Q
YHELEQRY UHPRWHO\

H[DP KDOO WLFNHWV DQG HGXFDWLRQ FHUWLILFDWHV

IURP DSSV QRZDGD\V +HUH DUH VRPH DVSHF#NPDLDIBJO %FDFOUSBMJ[FE "QQT %"QQT

Rl DSSV DV ZHOO DV WHUPLQRORJLHV WKH \RX4HVSF 5SBOTBDUJRPEDRFNFKDLQ IRU

DSSUHFLDWH WR FKRRVH WKH ULJKW SURMHFWRRELRKIFD\PHQWV

DSS GHYHORSPHQW » %FDFOUSBMJ[FE 4PDJBM .BRIBH

SULYDF\ RZQHUVKLS RI GDWD
"* .BDIJOF -FBSOJOH *OUFHSBUJPO

« 4NBSUFS "QQ®, SRZHUHG DVVLVWDQWYV OLNHS $SZQUP 8BMMFUTDQDJLQJ GLILWDO

6LUL *RRJOH $VVLVWDQW DVVHWV RQ PRELOH

e IFSTPOBMUWUPOS$, GULYHQ 4VQFS "QQT
UHFRPPHQGDWLRQV LQ VKRSSLQJ KHDOWKEBMUIK JO 00F 1MBUGRS$Y WKDW RIIHU
DQG HGXFDWLRQ DSSV PXOWLSOH VHUYLFHV OLNH :H&KDW

e "VUPNBUJP@KDWERWYV YLUWXDO DVVLVWD-Q'\\S\S/BODJBM AFSWIBEONLQJ SD\PHOWV

IRU EXVLQHVVHV VKRSSLQJ HQWHUWDLQPHQW LQ RQH D¢

"3 73
« "VHNFOUFE 3FBMJUZ "3 "Q@RNpPPRQ « 4PDJBM $PNNFSDEQVWDJUDP 7LN7RN
«2 .($30DFH ' IXUQLVWH SODFHPHQW LQWHJUDWLQJ VKRSSLQJ H[SHULHQFHV

« 7JSUVBM 3FBMJUZ 73 "@PLQJ YLUWXDO
WRXUV DQG LPPHUVLYH OHDUQLQJ H[sHUERERNVTIPO
* .FUBWFSTR$SSV LQWHJUDWLQJ ZLWK YLUWKREXWXUH RI DSS GHYHORSPHQW LV $, Gl
ZRUOGV FURVV SODWIRUP IDVWHU DQG PRUH LPP
( 5FDIOPMPHZ 6WXGHQWV ZKR OHDUQ DERXW DSS GHYH(
e 'BTUFS JOUFSOFU TQBHBDO WLPH DSS ZLOO VKDSH WKH QH[W JHQHUDWLRQ RI DSS\

H[SHULHQFHV
* &OIBODFE $MPVE (BNJOBRELOH DSSV

<RX PD\ FKRRVH VXEMHFW DUHDV OLNH

FRPPXQLFDWLRQ ZRUN DQG OLIH EXV
BB RO QI IRIEION) IR WEIRIUIRHIR HGXFDWLRQ HQWHUWDLOPHQW RU KHDO
+ #FUUFS 7JEFP 4USFBNJOBK TXDOLWA OLYH oo Fs - = Co P o o
VWUHDPLQJ HPHUJLQJ WHEKQRORJLHV WR ORRN LQWR |
SR SIEEIEIRE e ARV O AT GHYHORSPHQW DV D KREE\ RU IRU D SURMH
* MVUUFS  3FBDU /BUIWEWH RQFH UXQ vy NORZ \RX FRXOG EHFRPH DQ HOWUHS

AnlAR LI (549 SofelIRTe RXW RI' WKDW DSS DQG EXVLQHVV RSSRUWXC
e 1SPHSFTTJWF 8FC "QQT 18"T$SSV WKDW

ZRUN OLNH ZHEVLWHV EXW IHHO OLNH PREOOH/DIS$ZHVW

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



$ 'LVWLQJIXLVKHG ,QGLDQ 1XFOHDU 6FLHQWILVW 3DGPD 6K

%KRMH PDGH VLIQLILFDQW FRQWULEXWLRQ
UHDFWRU VDIHW\ HQJLQHHULQJ DQG UHVt
ZDV LQVWUXPHQWDO LQ HVWDEOLVKLQJ
1DEKLNL\D 9LG\XW 1LJDP /LPLWHG IRU &2
RSHUDWLRQV +H SXEOLVKHG RYHU  UH
SDSHUV DQG UHSUHVHQWHG ,QGLD C
,QWHUQDWLRQDO $WRPLF (QHUJ\ $JHQF\
IURP WR  +H DOVR VHUYHG RQ WKH ,$(

BHQLRU $GYLVRU\ *URXS RQ 1XFOHDU (QHUJ\
#03/ "13

+H REWDLQHG D %DFKHORU V GHJUHH LQ oHFKEgREDPOE 3FDPHOJUJPO

(QILQHHULQJ IURP WKH &ROOHJH RI (QILQHHULEENB 4ISJ — ,QGLD V IRXUWK KLJKH
3XQH &2(3 LQ FLYLOLDQ DZDUG

$BSFFS BOE $POUSJCVUJIPOT * ), JSPEJB "XBSE —)RU H[FHOOHQFH

LQ VFLHQFH DQG WHFKQRORJ\
%KRMH WUDLQHG LQ 1XFOHDU 6FLHQFH DQG
*OEVTUSJBM 3FTFBSDI "XBSE

(QILQHHULQJ DW WKH %KDEKD $WRPLF 5HVHDURK
&HQWUH %$5& DQG EHJDQ KLV FDUHHU DV D — ,Q OHFKDQLFDO 6FLHQFHV D
6FLHQWLILF 2IILFHU DW %$5& 7URPED\ ,Q - /HFKQRORJ\

KH ZDV GHSXWHG WR )UDQFH ZKHUH KH 4JS 7JTWFTWBSBZB .FNPSJBM "XBSE
ZRUNHG RQ GHVLIQLQJ D IDVW EUHHGHU WYHRWWKH (QILQHHUY )RXQGDWLRQ

UHDFWRU )%75
-BUFS -JGF BOE -FHBDZ
8SRQ UHWXUQLQJ WR ,QGLD LQ KH MRLQHG WKH

,QGLUD *DQGKL &HQWUH IRU $WRPLF S5HV&IBGftK UHWLULQJ LQ %KRMH  FRQW
*&$5 .DOSDNNDP OHDGLQJ WKH GHVLIQ BFRGWULEXWLQJ WR HGXFDWLRQ DV DQ [
FRQVWUXFWLRQ RI ,QGLDV 0: )%75 8QGHUGKLYDML 8QLYHUVLW\ DQG D PHPEHU RI §
OHDGHUVKLS WKH UHDFWRU VXFFHVVIXOO\ SRQWUDMGI®WH UHVHDUFK ERDUG  +L\
HOHFWULFLW\ LQ DGYDQFHG ,QGLD>VY VHOIUHOLDQFH LQ

$V +HDG Rl WKH 1XFOHDU 6\VWHPV 'LYLVLRQ HQHUJ\ LQVSLULQJ IXWXUH JHQHUDWLRQV
%KRMH SOD\HG D NH\ UROH LQ GHVLIQLQJ WK HQILQHHULQJ

0: S3URWRW\SH )DVW %UHHGHU 5HDFWRU 3>%I§.V%J\HPDUN[FRQWULEXWLRQV WR QXFOHDU
KH EHFDPH WKH 'LUHFWRU RI WKH 5HDF

\g % HQHUJ\ UHVHDUFK KDYH OHIW D ODVWL

* [0) 0
URXS RYHUVHHLQJ )%75 RSHUDWLRQV DQ (§GLD>V WHFKEBORSURJUHVV PDNLQJ K
UHVHDUFK +LV H[SHUWLVH FRQWULEXWHG "WR_ WKH

FOHDUDQFH DQG DSSURYDO RI 3)%5 FRQVWU)'?Q/\}L%\SJSE DWLRQ IRU VWXGHQWV LQWHUHV
HQJLQHHULQJ DQG VFLHQWLILF LQQRYDWLR

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



*
CllerEribUEY 64# $POOFDUPS 5ZQFT
86% LKW VKRUW IRUP RI 8QLYHUVDO 6HULDO %XV _,W

7KH F%%HFWRU GHVLIQ HYROYHG RYHU |
LV D VWDQGDUG WHFKQRORJ\ WKDW DOORZV HOHF SLF

RI WLPH 1L.Q FRQQHFWLQJ YDULRXV GHYLF
GHYLFHV WR FRPPXQLFDWH FRQQHFW DQG WUDQVIHU

DUH YDULRXV 86% W\SHVe
GDWD DQG SRZHU ZLWK HDFK RWKHU 86% SRUWYV DUH
XVHG LQ FRPSXWHUV VPDUWSKRQHV JDP6EZd" W LV D FRQQHFWRU W\SH XVHG D
FRQVROHV DQG RWKHU JDGJHWV ,W HDVLO\ WMANIBNVE6% YHUVLRQV DQG LV D VWDC
GDWD DPRQJ GHYLFHV ILOHV IURP D IODVK GBHAWYRJIXODU &RQQHFWRU 8VHG IRU O
D 3& DQG VXSSOLHV SRZHU 86%V DUH XVHIXGHWRWRS FRPSXWHUV JDPLQJ FRQVROH
FRQQHFW SHULSKHUDOV OLNH NH\ERDUGWKRLFHIV 86% 7\SH$ LV FRPSDWLEOH .
SULQWHUV H[WHUQDO KDUG GULYHV HWF B&YeYHUWIRQV IURP WKURXJIK

UHSODFHPHQW YHUVLRQ RI ROGHU SRUWV OLNH VHULDO
64## W LV D 6TXDUH VKDSHG FRQQHF
SDUDOOHO 36 DQG VR RQ

RIWHQ XVHG IRU SULQWHUV VFDQQHL

HWHUQDO KDUG GULYHV 1RZ UDUHO\ XVF
86% ZDV LQYHQWHG E\ DQ ,QGLDQ $PHULFDQ SWDY, | DOWHUQDWLYHV &RPSDWLEOH ZL\

%KDWW LQ  DQ ,QWHO HPSOR\HH DW WKH WEPH +H
WKURXJK  *HQ
OHG D WHDP IURP VHYHQ FRPSDQLHV &RPSDT
'& ,%0 ,QWHO 1RUWHO OLFURVRIW DQG 1(& WR$ 7KLV LV WKH PRVW SRSXODU FRQ(
GHYHORS WKH 86% VWDQGDUG ,Q -DQXDU\  WkBH ,W KDV D UHYHUVLEOH GHVLJQ PHD
ZDV KRQRUHG ZLWK WKH 3DGPD 6KUL ,Q@ZUR®J ZD\WR SOXJ LW LQ ,W VXSSRUWV IC
IRXUWK KLJKHVW  FLYLOLDQ DZDUG E\ WMBGVIHU  SRZHU GHOLYHU\ W LV X
*RYHUQPHQW RI ,QGLD PRGHUQ ODSWRSV VPDUWSKRQHV WDEC
JDPLQJ FRQVROHV 7\SH & LV FRPSDWLEOH
86%V DUH RIWHQ UHIHUUHG E\ WKHLU FRQEB¥%-WRIKURXJK WKH ODWHVW 86% Y
W\SHV JHQHUDWLRQ YHUVLRQV DQG SRZHU GHOLYHU\
WHFKQRORJ\ VWDQGDUG &RQQHFWRU\ 7\SHV(BtHEx
WKH GHVLIQ LQIOXHQFLQJ GDWD WUDQVIHY VSHHGV
SRZHU GHOLYHU\ DQG GHYLFH FRPSDWLELOLW\ 86%V
KDYH HYROYHG WKURXJK VHYHUDO JHQHUDWLRQ
YHUVLRQV RIHULQJ LQFUHDVHG GDWD WUDQVIHU
VSHHGV DQG SRZHU FDSDELOLWLHV $QG| 86%
3RZHU 'HOLYHU\ LV D IDVW FKDUJLQJ WHFKQRORH
VWDQGDUG DGRSWHG E\ GLIIHUHQW 86% YHUVLRQV  64# $POOFDUPS 5ZQFT

ODUFK  _ 3DJH
Z2ZZ \RXQJIJVFLHQWLVWLQGLD



64#

64# .J0J W LV VPDOOHU WKDQ 86% % XWd4& 1RXFS %FMJIWFSZ
ROGHU FDPHUDV 03 SOD\HUV DQG JDPH

86% 3RZHU 'HOLYHU\ 86% 3' DV SRZHL
FRQWUROOHUV ,W KDV EHHQ UHSODFHG E\ PL|_||:UR 86%

QHIJIRWLDWLRQ VWDQGDUG LV DGRSWHG
,W LV FRPSDWLEOH ZLWK 86% DQG 86% 27*
PXFK KLIJKHU SRZHU RYHU 86% ,PSOHPHQW

64# JDSP 7KLV LV FRPSDFW ZLGHO\ XVHGE63 & ,QFUHDVLQJO\ XVHG LQ SKRQHV Wi
$QGURLG VPDUWSKRQHV ZLUHOHVV KHDGSKERSWRSEYG PRQLWRUV DQG PRUH 1RW DO
SRUWDEOH GHYLFHV 7KHUH LV DOVR D YDUIHDE®WHN ROESSRUW 86% 3' WKRXJK +HUH DU
% +RZHYHU LW KDV EHHQ SKDVHG RXW E\ 7\8N&DQGDUGV-

W LV FRPSDWLEOH ZLWK 86%  86%  27*
DQG 86%

-JHIUOJOH ,W LV DQ $SSOH>V SURSUL
FROQQHFWRU OLNH PLFUR 86% 8VHG LQ L|
L3DGV DQG $LU3RGV

64# 7TFSTIPOT

(YROXWLRQ RI 86% 9HUVLRQV LV GHILQHG
'‘DWD 6SHHG DQG 3RZHU 6SHFLILFDWLRQV +
D WDEOH WR GHSLFW WKH VDPHe

$PODMVTIPO

$V WKH WHFKQRORJ\ HYROYHV 86% YHUVL
WUDQVIRUPLQJ DQG VKDSLQJ KRZ ZH SR
FRQQHFW DQG WUDQVIHU GDWD DFURVV
86% Y LV DOUHDG\ JLYLQJ D VSHHG XS WR
*ESV DQG LV H[SHFWHG WR JURZ IXUWKHU
ZRXOG HQDEOH TXLFNHU ILOH WUDQVIHUV
YLGHR VWUHDPLQJ DQG EHWWHU SHUIRUF
KLIJK HQG DSSOLFDWLRQV

LWK LPSURYLQJ 3RZHU 'HOLYHU\ VXSSRUV
7\SH & LV DEOH WR JR XS WR DWWV 7K
HQDEOHV FKDUJLQJ ODSWRSV PRQLWRUV
VRPH KRXVHKROG DSSOLDQFHV 7\SH & LV V
VXFFHVV HYHQ *RYHUQPHQWY DUH PDQGDW
VWDQGDUG IRU DOO GHYLFHV WR UHGXFH |
KHOSV OHVV FOXWWHU DQG IHZHU FDEOF
FRPSDWLELOLW\ ZLWK PRUH GHYLFHV

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



7KH 'HSDUWPHQW RI 6SDFH 'R6 LV DQ ,QGLDQKFDUJWFT

JRYHUQPHQW GHSDUWPHQW HVWDEOLVKHG LQ _ L

%HQJIDOXUX UHVSRQVLEOH IRU WKH DGPLQLV\Z/%B%?%W VeStelsla) AllalS NSO IR IR
RI WKH .QGLDQ VSDFH SURJUDPPH W PDQDJHVSSOLFDWLRQV WKDW EHQHILW VRFLHV
VHYHUDO DJHQFLHV DQG LQVWLWXWHY UHOBWRBX@RPWLRQ — SHPRWH — VHQV
VSDFH H[SORUDWLRQ DQG VSDFH WHFKQRORJLAYW{HRURORJ DQG 1DYLIDWLRQ

DLPV WR SURPRWH WKH GHYHORSPHQW °*DRdRQGXFW VFLHQWLILF UHVHDUFK DQC
DSSOLFDWLRQ RI VSDFH VFLHQFH DQG WHFKQRWIDFH LQFOXGLQJ SODQHWDU\ PLVVLRQ
IRU WKH VRFLRHFRQRPLF EHQHILW RI WKH FRXQUfd\ 'R6 SOD\V D YLWDO UROH LQ ,C
'R6 LV GLUHFWO\ XQGHU WKH 3ULPH OLQLVWMURKQRORJLFDO DGYDQFHPHQW  DQ
21ILFH DQG WKH ([HFXWLYH +HDG LV XVXDOO\ WERVLWLRQ LQ WKH JOREDO VSDFH FRPPX
&KDLUPDQ RI ,652 e WV ZRUN KDV PDQ\ SUDFWLFDO DSSOL

W LQFOXGHV WZR PDMRU VDWHOOLWH V\VWHPYKR¥sZPSURYH WKH OLYHV RI,QGLDQ FL
IRU FRPPXQLFDWLRQ WHOHYLVLRQ EURDGFBRVHHQBISDUWPHQW Rl 6SDFH LV WKH GU
DQG PHWHRURORJILFDO VHUYLFHV DQG WKH @8I EHKLQG ,QGLDV DPELWLRXV
5HPRWH 6HQVLQJ 6DWHOOLWHV ,56 V\VWHP HQGHDYRUV ~ FRQWULEXWLQJ WR V
UHVRXUFHV PRQLWRULQJ DQG PDQDJHPHQW ,\WNQRZOHGJH DQG QDWLRQDO SURJUHVV
DOVR GHYHORSHG WZR VDWHOOLWH ODXQFK YHKIFOHYC |

WKH 3RODU 6DWHOOLWH /DXQFK 9HKLFOH 36/9 DQG

*HRV\QFKURQRXV 6DWHOOLWH /DXQFK 9HKLBHRPESBZBBO .JTTIPOT,QGLDV OXQDU
*6/9 WR SODFH ,56 DQG ,16$7 FODVV VDWHOOLWHMORUDWLRQ SURJUDP

LQ RUELW 7KH 6SDFH &RPPLVVLRQ IRUPXODWHV-WBPHBMZBBO .BST 0SCJUFS .JTTJPO
SROLFLHV DQG WKH 'R6 LPSOHPHQWV WKHP 7/Q%LD V ILUVW LQWHUSODQHWDU\ PLVVLI
'R6 RYHUVHHV D QHWZRUN RI FHQWHUV DQ®E-7 DQG4-7 ODXQFK YHKLFOHV

LQVWLWXWLRQV DFURVV,QGLD 'R6 KROGV BIERUG IRU ODXQFKLQJ VDWHO(

$PSF 'VODUJPOT LQ D VLQJOH PLVVLRQ LQ

« 7KH 'R6 LV UHVSRQVLEOH IRU WKH RYHUDOO
SODQQLQJ H[HFXWLRQ DQG SURPRWLRQ RI
VSDFH UHODWHG DFWLYLWLHV LQ ,QGLD

« WV SULPDU\ JRDO LV WR DGYDQFH VSDFH
VFLHQFH DQG WHFKQRORJ\ IRU QDWLRQDO
GHYHORSPHQW

« 5HVSRQVLEORUAXDDWH VSDFH SROLFLHV

« 'HYHORS DQG ODXQFK VDWHOOLWHV IRU

FRPPXQLFDWLRQ  QDYLJDWLRQ  UHPRWH

VHQVLQJ DQG PHWHRURORJ\

$GYDQFH VSDFH VFLHQFH DQG WHFKQRORJ\

ODUFK  _ 3DJH ZZZ \RXQJIJVFLHQWLVWLQGLD R



*OUSPEVDUJPO « 5IFSNBM *OGSBSFE *NBHJOH 4QFDUSPNFL

@BLDV ILUVW LQWHUSODQHWDU\ VSDFH PLWA RQ3YIHFWO\ DRDOHV WKHUPDO HPLV

0DQJDO\DDQ DOVR NQRZQ DV 020 O0ODUV e .BST &YPTQIFSIJD /FVUSBM $PNQPTJUJPC
2UELWHU OLVVLRQ ,W ZDV ODXQFKHG E\ WKH ,QOBMZTFS .&/$" W VWXGLHV WKH XSS
6SDFH 5HVHDUFK 2UJDQL]IDWLRQ ,652 RQ DWPRVSKHUH RI 0DUV WKH 6RODU ZLQ(
1RYHPEHU DW 6DWLVK 'KDZDQ 6SDFH UDGLDWLRQ HIIHFWV

&HQWUH 6ULKDULNRWD ,QGLD « -ZNBO "MQIB  1lIPUPNFUFS =

0DQJDO\DDQ ZOMDXQFKHG E\ 3RODU 6DWHOOLWHPYXUHV K\GURJHQ DQG GHXWHULXP

/IDXQFK 9HKLFOH 36/9 & DQG WKH 0DUV 2UELYKH VSDEHFUDIW ZHLIKHG MXVW NJ X
,QVHUWLRQ ZDV KHOG RQ 6HSWHPEHW PLQLPDO IXHO ZLWK PD[LPXP HIILFLHQF\ 7R
ZDV GHVLJQHG IRU D PRQWK PLVVLRQ EXWHEM W XVHG D FOHYHU VOLQJVKRW WUDM
ODVWHG RYHU \HDUV DQG LQ 6HSWHPEHURUELW PDQHXYHUV W XVHG UHPRWH
WKH PLVVLRQ ZDV GHFODUHG FORVHG WHFKQLTXHV WR FDSWXUH GDWD RQ G
0CKEDUJWET FDSWXUHG VWXQQLQJ KLIJK UHVROXWLRQ
ODUV LQFOXGLQJ LWV IXOO GLVN DQG DW
7KH 3ULPDU\ JRDO RI 0DQJDO\DDQ LV MWRWXUHV ,W DOVR RIIHUHG ILUVW YLHZV |
GHPRQVWUDWH ,QGLD V FDSDELOLW\ WR UWDEH RD@EH ODUWLDQ ORRQ 'HLPRV
RUELW ODUV LH \WMHKQRORJ\ GHPRQVWUD\NSHFWFNFOUT
SURMHFW LW LV WR GHYHORS WKH WHFKQR.Oﬁgbl‘-JMd%J2 LV FRPSOHWHO\
GHVLIJQLQJ SODQQLQJ PDQDJHPHQW DQg
RSHUDWLRQV RI DQ LQWHUSODQHWDU\ PLVVLRQ

GHYHOR!
HVLIQHG DQG PDQDJHG E\ ,652 .V
GHPRQVWUDWHG ,QGLD>V VSDFH FDSDEL(
7KH VFLHQWLILF REMHFWLYHV DUH WR VWX@\ UMD GHVLIQHG DQG ODXQFKHG LQ |
VXUIDFH IHDWXUHV PRUSKRORJ\ DQG DWPRVSKRBRAWKYV ZKLFK LV LQFUHGLEO\ IDVW
H[SORUH O0ODUV> PLQHUDO FRPSRVLWLRQ DQ®HUSODQHWDU\PLVVLRQ
PHDVXUH PHWKDQH OHYHOV LQ WKH 0DUMRQIPO\DDQ LV WKH PRVW HFRQRPLFDC
DWPRVSKHUH PLVVLRQ DW D FRVW RI PLOOLRQ FKF
WKDQ D +ROO\ZRRG PRYLH EXGJHW
4DJPOUGJD *OTUSVNFOUT MPBEFE JO .P. , -y PLVWLRQ OLIH LV HWHQGHG RUI
e .BST $PMPVS $BNFSB .$$ ,W FDSWXUHV SODQQHG IRU PRQWKV LW ODVWHG RYF
WKH 0DUV VXUIDFH LQ ODUV RUELW
.« FUIBOF 4FOTPS GPS BST 4. e ,652 EHFDPH WKH IRXUWK VSDFH DJHC

GHOWLILHV DQG GHWHFWV PHWKDQH SUHVAIYfTY 1863 SRVFRVPRV DQG (6% WR UHL
L0 e ] GILE 0DUV ,QGLD EHFDPH WKH ILUVW FRXQ!
VXFFHHG LQ LWV PDLGHQ 0DUV PLVVLRQ

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



ODUFK KROGV VLJQLILFDQW LPSRUWDQFH LQWHRN |RGIERDARILEXWLRQV WR VFLHQFH W
DQG QRWDEOH HYHQWYV LQ KLVWRU\ +HUHHDMRERPHDHERHQOWY LQ VFLHQFH DQG UHOL
IURP ,QGLD GXULQJ WKH PRQWK RI ODUFK

[PUBCMF #JSUI "OOJWESTBSJFT .FEJDBM BOE #JPMPHJDBM "EWBODFT
ODUFK %LUWK Rl 6DW\HQGUD 1DWK %FHWIFK 7KH $00 ,QGLD ,QVWLWXWH
WKH UHQRZQHG ,QGLDQ SK\VLFLVW DIWHU DKRRRDKH 6FLHQFHV  $,06  1HZ 'HOKL
%RVRQ SDUWLFOH LV QDPHG +LV ZRUN LQ BKDQRMRPIG LWV ILUVW VXFFHVVIXO RS}
PHFKDQLFV SDUWLFXODUO\ %RVH (LQVWHLYXWBWLPRURL.QJ D PLOHVWRQH LQ ,QGLDQ
ODLG WKH IRXQGDWLRQ IRU WKH GLVFRYHRFLRQRHH

+LJJV ERVRQ

&OWJSPONFOUBM *OJUJBUJWFT

ODUFK %LUWK Rl 6XEURWR OXNKHUMHH OlYWAK 7KH *LU 1DWLRQDO 3DUN LQ *XMD
ILUVW &KLHI Rl WKH ,QGLDQ $LU )RUFH V\PERDL]GHIFODUHG D QDWLRQDO SDUN  KLJK
,QGLDV DGYDQFHV LQ DHURQDXWLFV DQG,@HIBOMHIRUWYV LQ FRQVHUYLQJ WKH $VLDW
WHFKQRORJ\ SURPRWLQJ ZLOGOLIH FRQVHUYDWLRQ

4QBDF 4DJFODF BOE &YQMPSBUJPO  SFDIOPMPHJDBM *OOPWBUJPOT
ODUFK 652 VXFFHVVIXOO\ ODXQFKHG WRRUFK ,QGLD V 7DWD 1DQR WKH ZRUO
*6$7 $ D FRPPXQLFDWLRQ VDWHOOLWH HQKDGHpeIVW FDU ZDV LQWURGXFHG W VKF

WKH FDSDELOLWLHV RI WKH ,QGLDQ $LU )RURPCLDQ HRILQHHULQJ LRRRYDWLRQ LQ FRV
PDQXIDFWXULQJ
ODUFK 652 ODXQFKHG LWV 36/9 &

URFNHW ZKLFK VXFFHWIXOO\ GHSORH TIRR§IDBM 4DJFOUJIGID $POUSICVUJR

VDWHOOLWHV VKRZFDVLQJ ,QGLDV JURZLORUKKSDFH U +RPL - %KDEKD WKH IDWKHL
WHEKQRORJ\ FDSDELOLWLHV Rl ,QGLDV QXFOHDU SURJUDP WUDJLFDOC

DZD\ LQ D SODQH FUDVK +LV ZRUN ODL(

%\ WKH ZD\ WKHUH ZHUH  VXFFHWVIXO 3§%0GDWLRO IRU ,QGLDV OXFOHDU HQH
ODXQFK PLVVLRQV WLOO 'HFHPEHU DWRPLE UHVHDUFK

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl



4PMVUJPO 4PMVUJPO
AVEPLV $IBMMFOHF 8PSE 4FBSDI

3JEEMF  "OTXFS 5IPSJVN 3VTU 'JSF  4BMU

4"."4:" ,)O+ NF} v}

6DPDV\D .KRM LV D QDWLRQDO FRQWHVW WR QXUWXUH WKH KDELW RI REVHUYDWLRQ C
FRQWHVW LV MXVW RQ WKH SUREOHP GHVFULSWLRQ QRW VROYLQJ LW ,QWHQW LV WKD\
DQG QDUUDWLQJ SUREOHPV DFFHOHUDWHYV WKH RSSRUWXQLW\ IRU XVHIXO LQQRYDWLRC

SIFNF 5HDO OLIH 3UREOHPV UHOHYDQW WR

6WXGHQW ,QQRYDWLRQ 4VCNJU BU

XXX :PVOH4DJFOUJTU*OEJB PSt

-BTU %BUGPS 4VCNJTTJPOD\

1SJ[FT $PNQFUJUIPO 5FSNT $POEJUJPOT

e 6WXGHQWYV IURP &0DVV WR &0ODVV
RS Sl 2 sl Apis OHGDO- B6WXGHQWYV IURP *RYHUQPHQW $LGHG &RUSRUDWH D(

6HFRQG 3UL]H 5V &HUWLILFDWH OHGDGsrkRROV LQ ,QGLD FDQ SDUWLFLSDWH

&RQVRODWLRQ 3UL]JHV 5V &HUWLILFDWAIN VWXGHQW FDQ VXEPLW PXOWLSOH HQWULHV
e (QWULHV VXEPLWWHG VKRXOG EH 6WXGHQW V RZQ DQ

&WBMVBUJPO $SJUFSJB  1PJOUT FRS\ [IURP VRPHRQH HOVH RU IURP WKH ,QWHUQHW
SRLQWV 3UREOHP 7LWOH e /DQJXDJH IRU VXEPLVVLRQ LV (QJOLVK
SRLOQWV 3UREOHP 'HVFULSWLRQ e 7KHUHLV 12 (175<)(( WR SDUWLFLSDWH
SRLQWV  $IIHFWHG $XGLHQFH e 3ULJH GLVWULEXWLRQ ZRXOG EH YLUWXDO &DVK 9F
SRLQWV 4XDOLW\ RI 6XEPLVVLRQ 'LILWDO &HUWLILFDWHV ZRXOG EH GLVWULEXWHG YL

SRLQWV 5HOHYDQFH WR 6WXGHQW ,QQRYDWLRQ &HUWLILFDWHYV ZRXOG EH VHQW YLD 3RVW &RXULHU

ODUFK  _ 3DJH Z2ZZ \RXQJIJVFLHQWLVWLQGLD Rl
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