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FKDUDFWHUL]HG E\ WKH LQWUR GXPWLRQRRV G|
HYROYLQJ GDWD W\SHV 7KLV VEUIMY KOQVEEHH (
UDSLG LQQRYDWLRQV LQ WHFKQRDEBRSH/Q B QN |
RI D QHZ JHQHUDWLRQ RI EXVLQHWXDSSQWFD
H'LVFRYHU\ ODQGVFDSH QR PRUH W5 R HXDMWLD
VRXUFH H[LVWV WKDQ OLFURVRIW HHDP WK®G
QHZ HPDLO

~Q DGGLWLRQ WR WKH PHVVDJLQXHEDWKH HV
ZLGHVSUHDG XVDJH Rl VR FDOOHG DRRGRHUQ D
UHIHUUHG WR DV FORXG DWWDFRPHQWV LQ |
OLFURVRIW V GRFXPHQWDWLRQ DQG®@BL-¥J VBB M
DFWXDO DWWDFKPHQW VXFK DV D\:RWG REK3H
WR D OHJDF\ HPDLO WKH PRGHUQ RVEWDBDKPM
WR WKH VRXUFH 40H LQ 2QH'ULYHK RWD&KDOLHRB
FRQWUROV FDQ EH DSSOLHG
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$ FHQWUDO SXUSRVH RI PRGHUQ DRVWBIFKPHQ
'ULYH GRFXPHQW K\SHUOLQNV IDPYOMRU WR *
SURYLGH HQKDQFHG VHFXULW\ DRFHVYV FRQW |
GRFXPHQW OHYHO WR EHWWHU D®EUHYR VYD W
SUHYHQWLRQ HWF $OWKRXJK B® BYNHQWLDO(
GDWD EUHDFKHY DQG H[SDQGLQJHSQHWDF\ OH.
UHVXOWY FROOLGH ZLWK WKH @RQRIHVWDEOL
H'LVFRYHU\ GLVFORVXUH FRPSMISWHBBFV S
DQG GHIHQVLELOLW\

)XUWKHU PRGHUQ DWWDFKPHQW\WDRHVQRW O
7HDPV DQG FDQ DOVR DSSHDU LQ MWK HPPRQ@W H
-Q WKDW zZD\ DQG DV SDUW RI WKRYBHYZ QRU
FDQ EH VDLG WKDW PRGHUQ HPDLOHWNPEHFRP|
DQG QRW WKH RWKHU ZD\ DURXQG
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$Q LPSRUWDQW GLVWLQFWLRQ IRU SUDFMAWLERDBDW B/ RV FROAN X
PRGHUQ DWWDFKPHQWY LQYROYHV DSSO MWIOH GGH. YO BUR @ R/ W KR
FDSDELOLWLHY EHWZHHQ WKH UHVXOWL®XUYLHWERYHVERYRRO VG W
RU 3UHPLXP

6HWWLQJ DVLGH &8RQWHQW 6HDUFK ZKLHAXORMJURUWGBWN L QEEDAFXV
GLVWLQFWLRQ LV VLPSOH 3UHPLXP H'LWFRREHU Q XVORXIBWDL WD
DQG PDLQWDLQV WKHLU IDPLO\ UHODW LIRFAHIVE M @ HFIRWFKRNYHUW R
SDUDGLJP 2Q WKH RWKHU KDQG 6WDQGDUBGRQMMHUMWV PRKIHY® IV
RQO\ D UHIHUHQFH WR WKHLU H[LVWHQRHW $WRDXMKL RIMQKW AR W KBl OP
DWWDFKPHQW GLOHPPD LV WR DSSO\ WKHZEXUHRR LZDPVHF DVWUAR X B O\ V
HQJLQHHUHG WR DGGUHVV WKHVH PRGHUQQ @D @ XDW\G\HN YHR®I ¥ M/ 2
IXWXUH GDWD W\SHV DV SDUW RI WKH 0 HFRV\VWHP
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~PDJLQH D VFHQDULR ZKHUH DW WKH WG PLH) RIRPRHOSIFWALRQQ H S
URXWLQHO\ SHUIRUP GDWD FROOHFWLRLR QQVVXBS5 FEUHES ORU WWKHHQ W
H[SHUWLVH LQ D EURDG UDQJH RI GDWDVWPRHEL OWK B\ YLLGFFH/X BHD &
QXPHURXV RWKHU -7 VIVWHPV IROORZ WKRIR WP E® UH | X DION \ZH) 16\ 3N
RXWOLQH WKH XVDJH RI 0 V VWUDLJKW IRIUZIDW\GVWAR ® ZWSHRQUW 6X\+
PDLOER[HV IURP OLFURVRIW ([FKDQJH $WK D\ H RRDPLDWY FXHOPR L2
7HDPV PHVVDJH GDWD LV VWRUHG LQ ([FKDIBQZHWID E@BR [GIH/Q FEK WA
WKHLU FROOHFWLRQV DUH WKRURXJK D QIG35 R RISHO/HEKD MW V( [BRWRW R |
FXVWRGLDQV LV SHUIRUPHG IDPLOLDU HRD/G RWR WK(HSRUW RRR OV
SURYLGHU

7KH SURYLGHU ZLWK GHHS H[SHUWLVH LS HOBWHKHQRORIKBY ®QNW
GDWD YROXPH ZLWK HDVH YLD WKHLU VWOHBPBAHYHG SWRFIHVVH\
GHGXSOLFDWHG GDWD DYDLODEOH LQ SHWWORWQMLWKLWAK RXY M DIQG B
JLYHQ DFFHVV DQG EHJLQV WR IDPLOLDUL]H WKHPVHOI ZLWK WKI|

$ SODQ HPHUJHV IRU EURDG NH\ZRUG VHDDBWL®Y QWHR EWERW®H GV
EDVLV IRU UHYLHZ E\ D WHDP RI FRQW U IFRW RIHQYREH ZHHUIN\L HZKR | GAKK

. GRFXPHQWY DW EUHDNQHFN VSHHG LVWAHEMHUNV XDDXURQJISD W
DIWHU PXOWLSOH HIWHQVLRQV DQG / DEMVRFWUBWH DWH FHRPIDA H W
SHUIRUP 4QDO 4& +H WKHQ UHSRUWYV EDJFNWRR RV KNKUIRXW Q8 UQIN
FHUWDLQ HPDLO DQG 7HDPV PHVVDJH LWHNPEXWK DWW DHRMP DASFS KB L
SUHVHQW LQ WKH GDWDEDVH ZKHQ DWWHMSAWBQR RMREDOL HVEX G R/F B |
4] E\ WKH WHFKQLFDO WHDP
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$Q WK KRXU SURGXFWLRQ LV VFKHGXO@KBVIERD\)DLGHY QRE® LM W
GRFXPHQWY VODWHG IRU SURGXFWLRQ D G/GK BW RIgERX WH V H VX FIK
LVVXHV H[LVW ZKHUH WKH QHZO\ GH4QHG RR/GMLUAY DQVW DK K P(18 ©
SURGXFWLRQ SURWRFRO LV IUDQWLFDO®\ XNYQHZMKH DRQBLY KB UL
6HDUFK WRRO ZD\ EDFN DW WKH WLPH RI FROOHFWLRQ LV IXOO0

:KDW ZRXOG LW WDNH IRU WKH LQ KRXVHNFRQOWH®W HRRL WVNHLDP] W R
DWWDFKPHQW GRFXPHQWYV WUDQVIHU WKH@IJWBFWKHDBVURIL EMY L
WKHP ZLWK WKHLU SDUHQW GRFXPHQWVH QVKHHID WHY XWN WHKMLH.
SURFHVVHV UHTXLUHG WR DUULYH DW DQ DFFXUDWH SURGXFWLF

-PSRVVLEOH" :HOO QR EXW PXFK FORXR®Y@MMW\HYV WKDQ QR LI Z
-PSUDFWLFDO" %RDWORDGV RI WKDW SOHDVH

$QG WKLV LV WR VD\ QRWKLQJ Rl WKH GDPDBH R LF ROH B\WM DY HQLHV V
HLWKHU WKH RULJLQDO FROOHFWLRQ RN \NKHP RH W RIUVG HVGHVOLLY K 1
DOVR XQNQRZLQJO\ XQFROOHFWHG PRGHUQ DWWDFKPHQWYV IURFP
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-Q PXOWLSOH HQJDIJHPHQWY GXULQJ WKH SURFHVYV RI DOLJ(
WKH JURXQG OHYHO DSSOLFDWLRQ XVDJH ZLWKLQ WKHLU RU.
FROOHFWLRQ SDUDPHWHUV WKH H[LVWHQFH RI PRGHUQ DWW
SRWHQWLDO ZLGHVSUHDG XVDJH LV HQWLUHO\ QHZ LQIRUPDYV
XQGHUVFRUHV WKH UDSLG SUROLIHUDWLRQ RI QHZ IHDWXUH\
WKH QHHG IRU H'LVFRYHU\ SUDFWLWLRQHUV WR VWD\ DEUHD
DFURVV WKH EURDGHU 0 HFRV\VWHP

7" 8&'%*/9:H53V Yk [+ 1#S)+A'HIOH, [(&<5+(*:#,2,%313  AI')H#; +*H=3618H#8> +2*#* '#
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7KH ZLGHVSUHDG LQWHURSHUDELOLW\ ROW W HAKQKR CFRRIQ WVRRS
YLD LWV HIWHQVLYH $3—- IUDPHZRUNV EBDRDDGGDEEG LYY RWIED KA
WHFKQLFDO FRPSOH[LW\ WR H'LVFRYHU\LFR®O HRPISOQWD QR B
DUFKLYDO WHFKQRORJ\ HILVW WKDW FPODWILARWHRJ WRE8 HIHID X O\
DWWDFKPHQW FRQWHQW WR RWKHU WKDMHZBH/HBYKP VXFK WKI
H'LVFRYHU\ FDQ QR ORQJHU DXWRPDWLFDOO\ FROOHFW WKHP
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$OWKRXJK IUXVWUDWLQJ IRU SUDFW LW LIRMIHQLMWD VR IDKDYOH B0 U H H
WHFKQRORJ\ OLNH 0 LV DQRWKHU QHZ QRVYPIXFKRILRARQ\QRDQ
RSWLRQDO IRU SUDFWLWLRQHUV WR PDIRQWDRYX® FRESYRWL G (
WHFKQRORJLHV DV GDWD LV QRZ FRPPRQB\FRYOHHFRRNRHG VIFQH €
7R FRPEDW WKLV UHDOLW\ DQG LWV DV\DRRBLLIDW HGEQ GLXS W.R) GHDY
GRFXPHQWDWLRQ FDQ QR ORQJHU SHUSHMWXB® O\ H[LVW DV D E
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—~Q WKH FDVH Rl PRGHUQ DWWDFKPHQWYV D QLGS RRYH 6W D R I6DW GR
FRPPRQ VHQVH DQG MXGJPHQW VWLOO SPSO B QLKVWKE WIRIQON bi|
DQ HPSOR\PHQW RU +5 FHQWULF LQYHVWRUD@DROURRBHUBW® D
FRPPXQLFDWLRQ LQ WKH IRUP RI 7HDPV F ERMRXQ KMD WL R Q R X
FROOHFWLRQ Rl FRQWHQW LQFOXGLQJ PREGHAHY DDWN DFKPW QW
FRQWUDVW WR D QHZO\ UHFHLYHG FRPSQ O DIFFR XMMHBH UDOHEKX
DQG D FRQVSLUDF\ WR GHIUDXG LQYHVWRUV VHHNLQJ PLO

-Q WKLV ZD\ H[SHULHQFHG SUDFWLW LR DBE/OPMXE XMWV MLIO@MAO DG IS
MXGJPHQW LQ DVVHVVLQJ WKH QHHGV RIDD IM&HWK4A S USFONURFALVF |
LQ WKH EURDGHU FRQWH[W RI UHDUOARQDEOHQHVY LQ H'LVFRY

C"8)%"4$%.5'C<"9#."),$'1/$<#"H'J/$8

7KH ODUFK GHFLVLRQ IURP WKH 6R XW KHIDQ&H * NENHI(TE WFAEHML H Z -
NH#IKL1IK1#MNIEO#FGFHM DFKHG WKH YHU\ XQH[SHFWHGLORRPORVLRQ W]
GRFXPHQWY VWRUHG LQ *RRJOH 'ULYH OREBWYL RQ W KZK VXK D B 5 WI
FROOHFWLRQ GLG QRW FRQVWLWXWH \DADVBIFRPHQWFRYBUNKH
$OWKRXJK LQH[SHQVLYH WHFKQRORJ\ WR H\XMURAD W K FID QDR LFI\S W
UHODWLRQVKLSY RI WKHVH LWHPV DOUHRQOH LYW HEL S\DHWHHPG QM K
LVVXH WKDW ZRXOG RWKHUZLVH DULVH VBKW X RXHGY BHR FSHHG RO
XQLYHUVDOO\ DFFHSWHG H'LVFRPBU\ RUWKRGR[\ RQ LWV KH

(QWHU OLFURVRIW 7HDPV ZLWK LWV H[SDREHRQFL@® ARDIHZGWHKLIC
YHUVLRQ RI WKH VDPH WHFKQRORJ\ YLD WRKH [PRUGHUHQ DDV W B IF KHX
VWDWH RI FRQIXVLRQ

7TKH SRYW GLVFXVVLRQ FHQWHUV RQ ZKHWKHU RWWOQ R WP HLFW R\
GHVSLWH LWV QDPH LV LWVHOI MXVRXG BWRQWHH RKRK\GE TR IQC
YLHZHG DV DQ DWWDFKPHQW DW DOO DQI PR GEKWHQ OAMUND K K PSHUH
FUHDWHV D IDPLO\ UHODWLRQVKLS LQ WKH VHQVH WKDW H'LVFI
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$OWKRXJK WKLV LVVXH KDV QRW EHHQ GH4QLWLYHO\ VHWWOHG
PRGHUQ DWWDFKPHQWY DUH QRW LQ IDFW'?DVWWBEXPRQWYQGQ
WKDW DQ\ DVVLJQPHQW RI D IDPLO\ UHODWLRQVKLS EHWZHHQ I
LV SXUHO\ DUWL4FLDO LQ QDWXUH -W VKRXOG DOVR EH QRW|
SUHVHUYDWLRQ REOLJDWLRQV ZKLFK DUH EH\RQG WKLV SDSHL

K&$'2/L$'3"$. M")1/) (<<

'C=@5AH@)=@1)45-4CA3,5-3)B57-1) &%) DUH FRUUHFW LQ D SXUHO\ WHFKQL
HI[SHULHQFH LQ UHDO ZRUOG VFHQDULRYV UHVXOWY LQ D YHU\ GL

) —Q WKH UHDOP RI UHJXODWRU\ LQYHVWURDNARY VGUWUIKODWRILK
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FROQOWHQW ZLWKRXW FRQVLGHUDWLRQ IRU FRVW DOOHJHG GL]F

OLFKDHO 6DUOR &KLHI —QQRYDWLRQ 2[FPHU I/Q GDIWLR/Q G IDQ\E &
~QFLGHQW 5HVSRQVH 6HUYLFHV +D\VWDFN-"

-Q DQRWKHU FRQWH[W LPDJLQH D VLWXDWLRQ ZKHUH HLWKHU
EDVHG HPDLO LV VHQW IURP RQH NH\ FXVWRGLDQ WR DQRWKH!
+HUH \RX JR RU /HW PH NQRZ ZKDW \RX WKLQN RU )RU \RXL
K\SHUOLQNHG UHIHUHQFH WR D PRGHUQ DWWDFKPHQW 40H ZK
GDWDEDVH DV D UHVXOW RI WKH WHFKQLFDO FDSDELOLWLHYV JI

7TKH REYLRXV TXHVWLRQ WKHQ EHFRPHV ZKDW OLWLJDWRU ZR
DYDLODELOLW\ RI D GRFXPHQW NQRZQ WR EH LQ WKHLU FOLHQ"
SURFHHG LQ WKHLU UHSUHVHQWDWLRQ WR WKH FRXUW WKDW V
IXOO\ XSKHOG" 6WDWHG DQRWKHU zZD\ ZKDW GRFXPHQWYV SRVYV
FRPIRUWDEOH ZLWK FRQFOXGLQJ DUH QRQ UHVSRQVLYH ZLWKR
OHW DORQH UHYLHZHG"
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$V D UHVXOW RI ERWK REVHUYDWLRQV DHQ ® MY ZRD G HD U\QARGY |
LQYHVWLIJDWLRQ VFHQDULRYV +D\VWDFN-S KODMLRBRQLRKEGNVEW WAKH
PRGHUQ DWWDFKPHQWY DQG WKHLU SURSHU FROOHFWLRQ DQG k

) -Q OLJKW RI WKHLU SRWHQWLDO WR LRQMWAXRGHFBW WHEKWFDRBUW QW
WLPH O FROOHFWLRQV VKRXOG EH KD Q@&OAKR D UMUIXICQOHGY BU
WKH ODWHVW GHYHORSPHQWY UHJDUGLQJ)0 ZRUNORDGYV DQG

) : KHUHYHU SRVVLEOH PRGHUQ DWWDFKPHQWWHVEKRXOQIBWEHF ROGQG
DYRLG SRWHQWLDOO\ QHIJDWLYH FRQVHTRXHREUNFWKDW B U HVXH

N)-Q PRVW VLWXDWLRQV WKH PDUJLQDOO\VKR JKRIQORHRFWYV F ROBHA @/
DWWDFKPHQWY IURP WKH RXWVHW DUH R FBOOE\UW & M FEHHE) H &L WN
LPSURYHG GHIHQVLELOLW\

1) J@1-)*71:,A:)12,3456178)C,41-3,-H),3)A-<6<,C<BC1),)<)4C,1-=K3)&./0)=1-<-=)1-6,75-:1-=D)
FRPPXQLFDWLQJ WKH SRWHQWLDO IRU LQFWPSROW MEWALRDADAH FQ\H..
FRQVHTXHQFHV LV QRZ LPSHUDWLYH IRU SUDFWLWLRQHUYV

I"#EN"&'()* &+, I"#$%6
\"ﬁ‘$ﬂ0/0”&'0*'+'_



0G36*#H+1)*+2I8E
+D\WWDFN-' LV D VSHFLDOL]HG H'LVFRYHU\ VHUYLFHV 4UP WKDW VXSSRUWV ODZ 4U

LQFUHDVHG LWV R*HULQJY DQG H[SDQGHG ZLWK 4YH DFTXLVLWLRQV VLQFH -W
'LVFRYHU\ —-QWHOOLJHQFH +D\VWDFN-' &RUH DQG DUWL4A4FLDO LQWHOOLJHQFH HQF
E\ GHYLHZ5LOUKMWFRPSDQ\ KDV DFKLHYHG -62 FRPSOLDQFH DQG FRPSOHWHG D 62

SULQFLSOHV IRU WKH VHFRQG \HDU LQ D URZ 5HSHDWHGO\ UHFRJQL]JHG DV D WUXVW
DV &KDPEHUV *DUWQHU -'& DQG 7KH 1DWLRQDO /DZ -RXUQDO +D\VWDFN-'" LPSOH|
HQWHUSULVH VROXWLRQV DQG OHJDO GLVFRYHU\ R*HULQJV WR OHDGLQJ FRPSDQL
SURYLGLQJ EHVW LQ FODVV FXVWRPHU VHUYLFH DQG SULRULWL]LQJ VHFXULW\ SUL
VXLWH RI VHUYLFHVY LQFOXGLQJ SURJUDPV DQG VROXWLRQV HDUVWIDHANXH BRBPDO HQYV

0G36*#*,'#06*,3(

$V WKH OHDG 0 H'LVFRYHU\ &RQVXOWODMQWQ6HDWWEFNIURXS -DVRQTERYH\ S
FRPELQDWLRQ RI FRQVXOWLQJ DQGR SHFKWLRRO G FHUWOL V HV LW R RQ® H\G Y H R W LH'D W §
PDWWHUV :RUNLQJ FORVHO\ ZLWK 3DRXEDFNVYRQ IRQWHR\GHYHORSYVFRQGV EQ\® LY GG \
WHFKQLFDO VXSSRUW IRU ODZ 4UPWWPRIQSRW DG O-+HJ SQ REHS VLR Q D OLWQ G-DWAWR Q\ K D
H[SHULHQFH ZLWK PRUH WKDQ \WDZV4R P H[ISHLOL OQWH JIWLRQRE 'V XBEBRHW DQIP DU
LQ $P /DZ 4UPV &RQWDFW +D\VWWDFN-'V *ORRB OD$GWDFRUR BBHBFRVOL PR WDHV
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