/KH6DQ' IHIR &KHP DMV

6DQ"' LHIR 6HPIRQ

9RXPH 1XPEHU 1RYHP EHU ‘

xB§8 €b E CBbW>B B§E

B

( PF QH<QCTO GOl CPF
+Qk(J 3CN

B

WbLb%Db€ 7T Oéeéi
0+6X %
>ab D§8> Lab€ eaBXx ¢>Db aB§eb




&+$,5127(6

3GDVDQN HHMQIV 6DQ" IHIR

4\ RX FHBEWDMG IMWKRZ Z DV\ RXU+ D@BZ HHY' -NQRZ P IQH IQYROHGD®WRI FDQG. P DLEHD
QMBI\RR P XFK FDQG\

$VZ HVIMS IOR 1 RYHP EHU-G @HWR H SIHWP \ JUDWXGH R DQZ KRVENHDP RP HOAR UHDG
WHVH QRMV 7UKWIX@ \ RX DUH Z KDWKDV FROADXRXMD LQVSILHG DQG HEXFDWG P HWURXIKRXW
P\ H SHUHQPH DV\ RXURKDIU 1 RYHP EHULY HBPARQP RO EXWORVWOWRUWH SUMGHQA2 XU
| RFDOSHPVIRQ $ &6 HBPVIRQVDUH FRP 1QJ \ RXUZ D\ +\ RX DLHD YRW P HP EHU SBDVHNHHS
DQH HRXWRURXU/ RADGBHANRQ HBPWRQ EDERVWHP DIY 7KH YRAQJ SHURG | RUVKLY\ HDUV
HBPIRQZ I@EHIWRP 1 RYHP EHU VR1RYHPEHU W DQG Z L@EH DFFRXQMG | RU
HBPARQFD® <RXUYRIFHP DAMLY DG Z HZ DQWR P DNH VXUH WY DFFRXQWAG | RUDVZ HHBRW
RXUQHZ 6DQ" IHIR$&6 HPRMG RIIIADY $OR SOQR W \WQHG | RURXUDWP HHWY) RI
WH\ HDU FRP ERG DVRXU( QG Rl <HDU+ RIGD\ 3DUN KHBGRQ7KXU/GD, ' HAHP EHU ViK DW
7KH YXVIKHUBKRS 6WWDNKRXVH VR KHDURXUHBIPAWRQ UHVX @V

$OR LQWHVHQRMV G O\HVRVENHDP RP HQNR LH BPARQVRP H UHFHQWHYHQW WDAKDYH QRW
RQO KLIKQKWG RXUFRP P XQWVFRP P VP HQWR GLYHAW DQG LOFOMRQ EXVWDOR FHBEWDMG

RXA\WEQGEQ) FROMEXWRQVVR WH I HT Rl FKHP M

) LWAV-G OH VR H, WIQG D KHDUAHBNWKMDON\ RX VR HYHW RQH Z KR SDUNASDWG [Q RXUUHFHQW (-5
HYHQW 4 XHHULQ67(0 $ +LDARUFDOY XDQGDU  7KH GIVAXVWRQYZ HH QRWRQD HODI KWIQLQJ
EXVWDOR SURIRXQGD P RYIQJ WZ DVIQVSILIQ) VR VHH RXUP HP EHLYHQIDIH Z W WH UEK KIMRY
DQG RQIRIQ) FKDWIQIHVIDRHGE\ /* 974 IQAYIGXDWIQWH67(0 1HTV 7KHGYHUH

SHYSHRAYHV VKDUHG GXUQD WIY HYHQWHQI RUFHG RXUFRP P VR HQWR | RAMUQ) DQ LOFGMYH
HOVILRQP HQWZ KHUH HYHU RQH UHI DUBBMW R JHQGHUIGHQWA/ |HHY YDXHG DQG HP SRZ HHG \R

FROWEX\WM

$GEMRQD® —Z DR KL K@ KVWKH VXFFHW R RXUUHFHQW DRI XLVKHG 6FLHQVIMAS Z DUG

" LQOHU / LDQJI DQJ =KDQJ LVWK® DWDIED] HULQ VAHQRH DQG —KRSH R FRQMDXH R KHDUDERXW
WH FROWXHG Z RIN DURXQG KLV DP D] 1Q) FHOX@UQDQRSDUAFBN -WZ DV DOR DQ KRQRUR

FRP P HP RUIDM\RP HRI RXU/ RFDBBHPWRQV BDGHY GXUQI WH GIQQHU DVRXUO HEEKHP

6\ P SRUXP &R &KDILYUHFHYHG DAFROGHV DV2 XWADQGLQJ &RP P IWHH &KDILVRI VIKH <HDU
7KDON\RX ' DYIG: DEFH 7DR: X ) ®XU) HIXVRQ 0 DN 7LFKHQRU DQG %4HQ 3 UDVWIRU

\ RXURXWMEQGQJ Z RUIN —EHDHYH—-FDQVSHDNRQ EHKDOR! WH 6HPMNRQ Z KHQ-\D\ Z HFDQWZ DIW
IRUQH WHDUVSIRILDP  $QG RI FRXUH —FDQWHQG WL VHPRRQ Z IWRXWARP P HQWQ) RQ-1\ XH
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&KHDRV RXU UHFLSLHQW RQ \WKRW WHRIDH WROXQWHHU R KKHN<HD
\RX -L\XH IRU FRPLQJ LQWR RXU /RFDO 6HFWLRQ DV D EHDFR(
&KHPLVWYVY &RPPLWWHH FR FRRUGLQDWHG PXOWLSOH HYHQWYV
FRQWLQXLQJ \RXU ZRUN LQWR WKH QRW VR GLVWDQW \HD U

$V ZH DSSURDFK WKH KROLGD\ VHDVRQ IRU PDQ\ ZKR REVHUYH
SRVLWLYH DQG VDIH WLPH ZLWK \RXU ORYHG RQHV 7RJHWKHU
PRUH LQFOXVLYH DQG YLEUDQW VFLHQWLILF FRPPXQLW\

:DUP UHJDUGYV
&KULVWLQD 9LDOYD
6DQ 'LHIJR $&6 &KDLU
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-RE 2 SHQLQJ
/ RV$ QIHBV &RXQW 0 XVHXP RI $UN/ $&0 $

5HVHDUFK JHOORZ
5HJXODU )XOO 7LPH3URIHVVLRQDO
IRV $QJHOHV &$ 86

6DODU\ 5DQJH 7R $QQXDOO\

SHVHDUFK YHSG{ORDDU )XOO 7LPH
&RQVHUYDWLRQ &HQWHU

5HSRUWLQJ WR WKH +HDG 6FLHQWLVW WKH /RV $QJHOHV &R X(
RITHULQJ D WZR \HDU UHVHDUFK IHOORZVKLS SRVLWLRQ LQ WK
ODERUDWRU\ 3URMHFWHG (QG 'DWH $W :LOO HPSOR\PF
FDQGLGDWH ZLOO SURYLGH NH\ VFLHQWLILF VNLOOV DQG H[SH
IRU $UW LQ 7UDQVLW &5%$-7 SURMHFW IXQGHG E\ -0/6 7KLV
DOWHUQDWLYH DQG PRUH VXVWDLQDEOH SDFNDJLQJ PDWHULD
UHSODFH ZKHUH SRVVLEOH WKH XVH RI QRQ UHF\FODEOH QR
PDWHULDOV DQG UHGXFH WKH FDUERQ IRRWSULQWY RI DUW FL

&5%$-7 LV DQ H[SDQVLRQ RI D SUHYLRXV SLORW SURJUDP FRQC
FUDWHV ZHUH WHVWHG XVLQJ GLIIHUHQW SDENLQJ V\VWHPV 7
GLIIHUHQW VKRFN DQG YLEUDWLRQ SDUDPHWHUV WR HYDOXDW
XVHG DQG FDUERQ IRRWSULQWY ZDV DOVR FDOFXODWHG

7KLY UHVHDUFK IHOORZVKLS RSSRUWXQLW\ SURYLGHV D XQLT:
FROODERUDWLYH UROH ZLWK D ZLGH UHDFK DFURVYV WKH RUJD
DUHDV DV ZHOO DV UHVHDUFK DQG FROOHFWLRQ FDUH 7KH IH
ZRUN FORVHO\ ZLWK /$&0% V WHDP DQG WKH SDUWQHUV LQ WK
JURXQGEUHDNLQJ SURMHFW WKDW LV DGGUHVVLQJ SUHVVLQJ
ILHOG

SHVSRQVLELOLWLHYV

5HVHDUFK RI DUW FUDWHY SDFNDJLQJ V\VWHP H[SHULPHQWD
$VVLVW WKH &5%$-7 FRUH WHDP

8VH DGYDQFHG VWDWLVWLFDO PHWKRGV WR DQDO\]H GDWD DC
WKURXJK WHFKQLFDO UHSRUWYV

SUHVHQW UHVHDUFK ILQGLQJY DW SURIHVVLRQDO FRQIHUHQFF
MRXUQDOV



2UJDQL]H DQG PDQDJH VDPSOH SUHSDUDWLRQ GDWD UHSRUW
DFFRUGLQJ WR SULRULW\

'HYHORS VWURQJ FRPPXQLFDWLRQ DQG FROODERUDWLRQ VNLC
SDUW RI D WHDP

(QFRXUDJHG DQG VXSSRUWHG WR DWWHQG VSHFLDOL]HG WUDLI
SURIHVVLRQDO PHHWLQJY DQG ZRUNVKRSV IRU SURIHVVLRQDO

%HQHILWYV

7KH H[SHEWHG DQQXDO VDODU\ IRU WKLV /RV $QJHOHV &$ ED\
VXEMHEW WR FKDQJH DQG WKH SRVLWLRQ LV HOLJLEOH IRU /%
SDFNDJH LQFOXGLQJ SHQVLRQ SODQ

4XDOLILFDWLRQV

ODVWHU V RU 3K"'" LQ 3DFNDJLQJ 6FLHQFH RU 67(0 ILHOGV
.QRZOHGJHDEOH ZLWK OLIH F\FOH DVVHVVPHQWY FDUERQ IRR
PRQLWRU DQG HIIHFW RQ REMHFWYV

.QRZOHGJH RI YLEUDWLRQ DQDO\VLY DQG FXVKLRQLQJ FXUYHV
)DPLOLDU ZLWK WKH FXOWXUDO KHULWDJH ILHOG

&UHDWLYH SUREOHP VROYLQJ ZLWK D ZLOOLQJQHVV WR OHDU(
KLIKO\ FROODERUDWLYH HQYLURQPHQW

6WURQJ VNLOOV LQ RUJDQL]DWLRQ GDWD PDQDJHPHQW SULR
ZULWLQJ

QWHUHVWHG FDQGLGDWHY PXVW VXEPLW WKH IROORZLQJ PDW
$ FRYHU OHWWHU H[SUHVVLQJ WKH FDQGLGDWH V LQWHUHVW |
IHOORZVKLS

$ FXUULFXOXP YLWDH LQFOXGLQJ SXEOLFDWLRQ OLVW DQG H]
WHFKQLTXHYV

3')V Rl bW OHDVW RQH XS WR WKUHH SHHU UHYLHZHG SXEOLFI
7TKUHH OHWWHUV RI UHFRPPHQGDWLRQ IURP SURIHVVLRQDO U}l
&RQILUPDWLRQ RI '"HIJUHH
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(ISHULHQFLDV HQ OD &RPXQLFDFRWHEHRIBPWLQJ 6ROLG &DWDO

&LHQFLD 6LWX 'LIIXVH 5HIOHFWDQFH 89
$&6 :HELQDUV 1RYHPEHU 6SHFWURVFRS\
&OLFN KHUH 1RYHPEHU
$0 367
&UHDWLQJ &RQWHQW 7KDW 6FLHSEHEIWIEHo w
5HVLVW
1RYHPEHU 7KH 6FLHQFH Rl %DWWHULHV
$0 367 1RYHPEHU
&OLFN KHUH $0 367

&OLEFN KHUH
%UHDNLQJ -Q &DUHHU $GYLFH IURP &RVPHWLF

&KHPLVWU\ BURIHVVLRQDOYV 7KH /DWHVW RQ 'LILWDOL]DWLR
$&6 :HELQDUV 1RYHPEHU $QDO\WLFDO 7THFKQRORJ\ DQG <
&OLEN KHUH &ROWURO

1RYHPEHU
7KH &RQQHFWLRQ %HWZHHQ &KHPLWWB6DQG
6RFLDO -XVWLFH &OLFN KHUH
$&6 :HELQDUV 1RYHPEHU
&OLFEN KHUH

8QORFNLQJ /RQJHYLW\ $JLQJ +DOOPDUNV DQG
~QQRYDWLYH $QWL $JLQJ 6WUDWHJILHV
$&6 :HELQDUV 1RYHPEHU

30 367
)DFHERRN /LQNHG-Q ; 3LQWHUHVW (PDLO
&OLEN KHUH -

([HEXWLYH &RPPLWWI—hﬂ OHHWI

'‘DWHYV
$ 6FLHQWLVW V *XLGH WR 8 6 BHVLGHQF\ ([SHUW
7LSV IRU )RUHLJQ 6FLHQWLVWV 30
$&6 :HELQDUV 1RYHPEHU # 1RYHPEHU WK
30 367 'HFHPEHU WK

&OLFN KHUH =RRP OHHWLQJ
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