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$ YHU\ ZDUP DQG VSHFLDO ZHOFRPH WR RXU $QQXDO &
&RQIHUHQFH LQ RXU WHQWK DQQLYHUVDU\ \HDU

7KH FRQIHUHQFH SURYLGHV XV ZLWK DQ RSSRUWXQLW\
DFKLHYHPHQWY DQG PDUN WKLV VLJQLILFDQW SRLQW LQ \
&OLQLFDO 3V\FKRORJLVW 7KH FRQIHUHQFH UHPDLQV RQH
DFDGHPLF FDOHQGDU

JLUVW D KXJH ZHOO GRQH DQG WKDQN \RX WR HYHU\RQH LC
DQG SRVWHUV IRU WKH HYHQW WRGD\ 7KLV LV WKH FXOPL!
E\ DOO WKRVH LQYROYHG LQ WKH UHVHDUFK SURMHFWV
WUDLQHHV LW LV ZRQGHUIXO WR VHH WKH KLJK TXDOLW\ |
ZH DUH H[FLWHG WR YLHZ WKH UDQJH RI SDSHUV DQG SRVW
FOLQLFDO SV\FKRORJ\ UHVHDUFK FDQ EH

7TRGD\YfV FOLQLFDO UHVHDUFK EHFRPHV WRPRUURZ V FOL
VKRZFDVHG WRGD\ ZLOO PHDQLQJIXOO\ LPSDFW RQ VHU®
VLIQLILFDQWO\ WR LPSURYLQJ WKH TXDOLW\ RI SV\FKRO|
FRPPXQLWLHY $V D SURJUDPPH WHDP ZH ZLOO RQFH DJDL
FOLQLFDO LPSDFW RI UHVHDUFK SURGXFHG YLD WKH 5RVV &
LV JLYHQ WR WKH SURMHFW FRQVLGHUHG PRVW OLNHO\ WFR
RXU VHUYLFHVY DQG ZH DJDLQ WKDQN 5RVVIV IDPLO\ IRU W

'H FRQWLQXH WKLV \HDU ZLWK WKH WZR SUL]JHV LQWURGXF
RI WZR SUHYLRXV &0LQ 3V\' 3URJUDPPH 'LUHFWRUV 7KH 0D
HIFHOOHQFH LQ FOLQLFDO SUDFWLFH DQG UHVRQDWHYV ZLW
D GLIIHUHQFHY 7KH .HQ /DLGODZ $ZDUG UHFRJQLVHV H]J
HQGHDYRXU RI UHVHDUFK XQGHUWDNHQ GXULQJ WKH SURJ
WKH LPSDFW .HQ KDG RQ UDLVLQJ WKH VWDWXV RI UHVL
SURJUDPPH

7KLV \HDU ZH EULQJ WRJHWKHU DOO WKUHH RI RXU ODUJHL
FRPLQJ WR WKH HQG RI WKHLU WUDLQLQJ DQG VKDULQJ WK
WKHUH LV DQ RSWLRQ IRU SHRSOH IXUWKHU DILHOG DQG D
\HDU IX0OO\ pLQ SHUVRQY ZLWK WUDLQHHV SURIQUMDHPPH VV
DJDLQ WKH UHVHDUFK WHDP KDYH ZRUNHG H[WUHPHO\ K
FRQIHUHQFH SURFHHGLQJV :H NQRZ WKDW WKLV \HDUYV
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HIFLWLQJ DV SUHFHGLQJ \HDUV DQG ZDQW WR SDUWLFXODU
IRU WKHLU RUJDQLVDWLRQDO FRQWULEXWLRQV WR PDNH V

2Q EHKDOI RI WKH SURJUDPPH WHDP ZH DOVR ZLVK WR HJ[
RXU DFDGHPLF DQG 1+6 VXSHUYLVRU FROOHDJXHV ZKR |
VXSHUYLVLRQ RI WKHVH SURMHFWY <RXU H[SHUWLVH JXL
DQRG WKH ZRUN SUHVHQWHG WRGD\ ZRXOG QRW KDYH EHHQ
DQG VXSSRUW RI \RX DOO :H DOVR JUDWHIXOO\ DFNQRZOH
DQG VHUYLFH XVHUV ZKR JDYH XS WKHLU YDOXDEOH WLP|
)LEQDOO\ ZH UHFRJQLVH WKH RXWVWDQGLQJ VXSSRUW RI W
ODUJHU WHDP LQFOXGLQJ IDFXOW\ SURIHVVLRQDO VXSSRL
6HUYLFH 7KDQN \RX DOO IRU \RXU FRQWLQXHG VXSSRUW RI

7TRGD\ WKH IRFXV LV RQ RXU WUDLQHH FROOHDJXHV )RU RX
WKLV LV WKH HQG RI \RXU WUDLQLQJ ZH ZLVK \RX JRRG O
SKDVH RI \RXU FDUHHU :H ORRN IRUZDUG WR WKH QHZ UH(
DV TXDOLILHG FROOHDJXHV LQ WKH SURIHVVLRQ DQG WR K
VXFFHVVY DQG PDQ\ DFKLHYHPHQWY <RX DUH WKH IXWXUH
KHDOWKFDUH DQG ZH ZLVK \RX ZHOO ZLWK WKLYV

JRU RXU FXUUHQW VHFRQG DQG ILUVW \HDUV DQG QHZ V
LQVSLUDWLRQ IURP WKH SUHVHQWDWLRQV WRGD\ DV \RX PR
RZQ FOLQLFDO UHVHDUFK )LQDOO\ ZH ZHOFRPH RXU QHZ F
RQ WK HSWHPEHU 7KLV FRQIHUHQFH EURFKXUH LQFOXC
OLVW RI UHFHQW SXEOLFDWLRQV IURP 8($ WUDLQHHV LV W
DW 8($

‘H GR KRSH \RX HQMR\ RXU 5HVHDUFK &RQIHUHQFH WRGD\ I

URIHVVRU 1LDOO 0 %YURRPILHOG
+HDG RI ' HSDUWPHQW R &OLQLFD .
3V\FKRORJLFDO 7TKHUDSLHV &337 |

3URIHVVRU 6LDQ &RNHU

SURJUDPPH 'LUHFWRU &0OLQ3V\'
'"HSXW\ +HDG Rl '"HSDUWPHQW RI &(
S3V\FKRORJLFDO 7KHUDSLHV &337 §
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5HVHDUFK RQ WKH &OLQLFDO 3V\FKRORJ\ 'RFWRUD

7KH 8(% 'RFWRUDO 3URJUDPPH LQ &OLQLFDO 3V\FKRORJ\
EHWZHHQ WKH 8QLYHUVLW\ WKH 1+6 VHUYLFH XVHUV DQG
&DPEULGJHVKLUH 1RUIRON DQG 6XIIRON

7KH 3URJUDPPH SODFHV D VWURQJ HPSKDVLVY RQ WKH GHYH
DQG VNLOOV DQG WKHLU DSSOLFDWLRQ WR LQIRUP SUDFW
RI WKH SURIHVVLRQ $V SDUW RI WKHLU WUDLQLQJ DOO 7U
SURMHFWY LQ D UDQJH RI FOLQLFDO DUHDV ,Q DGGLWLRC
URMHFW LQ SDUWQHUVKLS ZLWK FOLQLFDO VHUYLFHV

7UDLQHHV VXEPLW 7KHVLV 3RUWIROLRV FRQVLVWLQJ RI D
SDSHU ZULWWHQ XS DV MRXUQDO DUWLFOHV UHDG)\ IRU VX
\HDU KDV VHHQ \HW PRUH UHVHDUFK SXEOLFDWLRQV VI
&RQIHUHQFH SURYLGHV DQ DGGLWLRQDO RSSRUWXQLW\ IF
7KHVLV 3RUWIROLRY DQG 6HUYLFH 5HODWHG 3URMHFWYV Z
DQG RSSRUWXQLWLHV IRU GHYHORSLQJ DQG FRQVROLGD
FROODERUDWLRQV :H DUH SDUWLFXO DU®QO GHOHLUKIWHGR W R
$QQXDO &OLQLFDO 3V\FKRORJ\ UHVHDUFK FRQIHUHQFH + LQ
WKH VXFFHVVHV Rl RXU ILUVW FRKRUW RI 7UDLQHHV |
3URJUDPPH LQ

7KH RQJRLQJ H[SDQVLRQ RI RXU 3URJUDPPH FRQWLQXHV W
IRU UHVHDUFK :H FRQWLQXH WR GHYHORS FROODERUDW
FROOHDJXHV LQ FOLQLFDO VHUYLFHYV DQG DUH H[FLWHG WHF
DORQJVLGH RQJRLQJ 653 SURMHFW VXSHUYLVLRQ :H ORRF
FROODERUDWLRQV IXUWKHU RYHU WKH QH[W \HDU DQG DV
3VI\IFKRORJ\ 5HVHDUFK 6XSHUYLVRU WUDLQLQJ RIIHU DV

RSSRUWXQLWLHYV

'H ZRXOG OLNH WR FRQJUDWXODWH DOO 7UDLQHHV RQ 'V
RXWVWDQGLQJ DFKLHYHPHQWY 'H ZLVK WKHP DOO ZHOO LC
WKH\ ZLOO EH LQVSLUHG WR FRQWLQXH DSSO\LQJ WKH UHVI
EULQJVY WR VROYLQJ FOLQLFDO SUREOHPV DQG GHYHORSL(

"R +RGJH

3*5 GHVHDUFK
YHUJXV *U
BHQLRU 5HVH
6DUDK 5
5HVHDUF

HQOQ\ &
S5HVHDUF
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5RVV &KHUQLQ OHPRULDO $zZDUG
7KLV \HDU V UHVHDUFK FRQIHUHQFH PD

HLIKWK

5RVV &KHUQLQ OHPRULDO $ZDUG 7KLV G WR W
KDV EHHQ MXGJHG DV PRVW OLNHO\ 3 D GLIIHI
LPSURYH WKH OLYHV RI WKH SHRSOH ZK VHUYLF
TXLWH VHHP HLJKW \HDUV VLQFH (OLVD WRQTV L
YRLFH WR WKH SRZHUIXO VWRULHV RI SI VLQJ FR(

DIWHU WKH GHDWK RI WKHLU EDE\ ZDV . vaAnJXUDO U
bzbuG /DVW \HDU 1DWDOLD )DJEHPL ZDV D ZRUWK\ UHFLSL
HIDPLQHG KHDOWK LQHTXDOLWLHYV LQ PLQRULW\ FRPPXQL)
KHDOWK RXWFRPHVY +HU V\VWHPDWLF UHYLHZ LGHQWLILHG
HQJDJHPHQW IRU PLQRULW\ JURXSV ZLWK PHQWDO KHDOW
WKURXJK KHU WKHPDWLF DQDO\VLV 1DWgger™ ~am QOWLILHC
HQJDJHPHQW ZLWK 33, D FKDOOHQJH IR\ '\ JURXS
1DWDOLD SURSRVHG FRQVLGHUDWLRQV [ OWXUDO

7KH DZDUG LV LQ PHPRU\ RI 5RVV &KHU(  QLFDO

ZKR FRPSOHWHG WKH 8($ FRXUVH LQ LQLQJ &
ORFDOO\ 6XSHUYLVLQJ WUDLQHHV R 'HQW DQ
WHDFKLQJ VHVVLRQV 5RVV FRQWLQXHG ROYHG .

WKH 3URJUDPPH XS XQWLO KLV SDVVLQJWORF = TODLQ WXP

&OLQLFDO 3V\FKRORJ\ LV IOXLG DQG WKH SURIHVVLRQ

UHFRJQLVHG WKLV REVHUYLQJ D VKLIW WRZDUGYV YDOXHYV
SV\FKRORJLFDO GLVWUHVY DQG GHYHORSHG DQ LQWHUHVW
KH VWURYH WR GHYHORS $&7 LQ (DVW $QJOLD DQG HLJKW
FRQWLQXHV WR JURZ DFURVV FURVV WKH UHJLRQ (LJKW \
ZKDW 5RVV ZRXOG KDYH PDGH RI DQ DZDUG H[LVWLQJ LQ KI
PD\EH VRPHZKDW XQHDV\ DERXW LW 7KH LGHD RI DQ DzZDU
VXSSRUWHG E\ 5RVVY{V IDPLO\ ZKR KDYH JHQHURXVO\ SURY
DVVRFLDWHG ZLWK WKH DZDUG *LYHQ 5RVVIV GHGLFDWLRC
KH ZRUNHG ZLWK LW LV ILWWLQJ WKDW WKH DZDUG WKDW
RI UHVHDUFK WKDW LV PRVW OLNHO\ WR PDNH D GLIITHUHQF|
XVH RXU VHUYLFHV

$GULDQ /HGG)\
&OLQLFDO $VVRFLDWH 3URIHVVRU LQ &0OLQLFDO 3V\FKRORJ\
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' QWHUQDWLRQDO 'HYHORSPHQWYV

‘H DUH GHOLJKWHG WKDW WKH ,QWHU
2SSRUWXQLW\ ,72 KDV FRQWLQXHG LQ

WUDLQHHV WKH ODUJHVW QXPEHU WR GO
LQWHUQDWLRQDO SODFHPHQWYV LQ 0DOD\
SODFHPHQW VLWHV KDYH EHHQ H[WHQGHG
DQG 6LQJDSRUH IRU WKH ILUVW WLPH WKL

7KH SODFHPHQW LQ 6UL /DQND ZDV GHYHO
ZLWK 6DPXWWKD®D 777 VDPXWWBQQD RU
RUJDQLVDWLRQ WKDW VXSSRUWV FDSDFL
KHDOWK VHUYLFHV EDVHG LQ &RORPER
6LQJDSRUH LV KRVWHG E\ 7KH 6DOYDWLRGC
<RXQJ 3HRSOH AR X S, .

ZZZ VDOYDWLRQDU EF, o
ZRUNLQJ ZLWK FKL{
UHVLGHQWLDO VHWWL}

2XU FROOHDJXHV DW WKH VRFLDOX AN M 7 KU
KWWSV 777 WKHWKKDYH FHJIDHY KJ AR E

FRPPXQLW\ SVIFKRORJ\ SODFHPHQW &;
:H DUH JUDWHIXO WR RXU 7KULYH :
FRQWLQXHG VXSSRUW RI WKH ,72 IRU/"
7KULYH :HOO KRVWHG WKUHH WUDLQ;%&%

SODFHPHQW

~ Ixu oboO
JXHV IR
\HDUYV

WUDLQ

'H DUH DOVR LQGHEWHG WR 5HQH 6 FROOHD
ORQDVK XQLYHUVLW\ LQ OHOERXUQH = = RU FRQ
ZRUN ZLWK XV WKLV \HDU RQ WKH € o s ORJ\ UH
SODFHPHQW LQ $XVWUDOLD 7KLV SOL. wdé& e THUV RXU
RSSRUWXQLW\ WR ZRUN DW DQ LQWH 7

IRU FOLQLFDO QHXURSV\FKRORJLFDO |

o

7KH 8($ vwDIl SURJUDPPH WHDP KDYH DOVR SURYLGHG UF
SODFHPHQWY DQG ZH DUH JUDWHIXO IRU WKHLU LQSXW DQ
WKDW \RX ZLOO HQMR\ KHDULQJ DERXW WKHVH FRQWUD'
XQGHUWDNHQ DV SDUW RI WKH FRQIHUHQFH WRGD\ DQG
OHDUQLQJ VXFK SODFHPHQWYV RIIHU WR EULQJ EDFN WR W]

2XU LQWHUQDWLRQDO UHFUXLWPHQW KDV FRQWLQXHG DQ
LQWHUQDWLRQDO DSSOLFDWLRQV WR GDWH IRU RXU LQQF
3V\FKRORJ\ WUDLQLQJ $V LQ SDVW \HDUV WKH LQWHUYLH
DUH SOHDVHG WR ZHOFRPH WZR LQWHUQDWLRQDO WUDLQ
2FWREHU LQ
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,Q DGGLWLRQ WR QHZ DUULYDOV ZH ZLOO KDYH RXU VLI[\
JUDGXDWHYV IURP WKH 3URJUDPPH DQG ZH ZKROHKHDUWHG
WKHP ZHOO LQ WKHLU IXWXUH FDUHHUV LQ WKH 8. DQG EDF

)LQDOO\ 8($ KDV DIJDLQ EHHQ VXFFHVVIXO LQ LWV IRXUWK
WKH 7XULQJ KAFEKIRH 777 WXULQJ VEXUIPQJRUBSOIDFHY (UD
IXQGLQJ QRZ WKDW WKH 8. KDV OHIW WKH (8 DQG H[WHQGYV
IRU LQWHUQDWLRQDO OHDUQLQJ RSSRUWXQLWLHV $V ZLWI|
WKDW LQWHUQDWLRQDO SODFHPHQWY ZLOO FRQWLQXH WR
EHOLHYH WKDW WRJHWKHU WKHVH RSSRUWXQLWLHV FRQ\
IREXV DQG WKH TXDOLW\ Rl WKH WUDLQLQJ H[SHULHQFH Wtk

BURIHVVRU 6L
, QWHUQDWLF &337 )0+ $VVRFLDWH §
, QWHUQ
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)8// 352*5%$00(
&OLQLFDO 3V\FKRORJ\ 5HVHDUFK &RQIF
~XOLDQ 6WXG\ &HQWUH /HFWXUH 7K}
WK 6HSWHPEHU

fHDPV OLQN IRU YLUWXDO DWWH
-RLO WKH FROQIHUHQFH QRZ

OHHWLQJ '

3DVVFRWG-KH,;

"HOFR

'U -RDQQH +RGJHNLQV
'U J)HUJXV *UDFH\
2SHQLQJ 5SHPDUNV
3URI &KDUOHV ITUHQFK &RQVWDQW 3UR 9LFH &KDQFHQORU
3URI .ULVWLDQ %RZOHV 'HDQ RI 1RUZLFK OHGLFDO 6FKRRO

 QWHUQDWLRQDO 7UDLQLQJ 2SSRUWXQLWLHYV
3URI 6LDQ &RNHU

O0DOD\VLD 5HEHFFD /DQH $QMRUD *RPHV )UH\D /HQWRQ
6UL /DQND 5RVHDQQD %ULGJH

6LQJDSRUH .HOO\ 7DQJ

$XVWUDOLD )LRQD (OOLV .DWLH 3HWHUVRQ

6(66,21 + &/,1,&%/ 1(85236<&+2/2*<

&KDLU 3URI 1LDOO %URRPILHOG

25%$/ 35(6(17%$7,2

.DWLH 3HWHUVRQ $GULDQ /H(
S5HOLDELOLWI RI RQOLQH UHPRWH QHXURSVIFKRORJLADO D
VXEMHFWLYH FRIQLWLYH GHFOLQH
SUHUHFRUGHG

J)LRQD (OOLV (PPD +DUUROG 6DUDK )LVK +DUU\ :KLWHODP
8VLQJ PDFKLQH OHDUQLQJ WR H[SORUH KRZ WKH RXWHRPHV
IROORZLQJ D SDLQ PDQDJHPHQW SURJUDPPH
SUHUHFRUGHG
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(PPD +HDWKFRWH &DVVLH -DFNVRQ .HQQ\ &KLX $DUR
'R FOLQLFLDQV FRQVLGHU )HWDO $OFRKRO 6SHFWUXP
DVVHVVLQJ DQG GLDIQRVLQJ LQ QHXURGHYHORSPHQW

6DUDK ODVRQ 5RJHU $OLVWDLU %DUNHU .DWLH $QGU
7KH PHDQLQJ RI DSDWKI| LQ +XQWLQJWRQ V GLVHDVH
SHUVSHFWLYHV

Q %X
"L VRL
DO Fi

HVHQ
D TXL

'$7$W/,7=

6LDQ &DUUROO 1LDOO %URRPILHOG +RSH 6FKOHVLQ.
YRUG

JOFUHDVLQJ LOWHQWLRQ WR VFUHHQ VXLFLGDOLWI LQ
YLIQHWWH VWXGIl RI VSHHFK DQG ODQJXDJH WKHUDSL

$QGUHDYV OLFKDHOLGHY 3HWDU 6WHUPVHN &DWKHULGQ
(YDOXDWLQJ WKH HIITHFWLYHQHVV RI KRPH EDVHG FRJ(
S VIVWHPDWLF UHYLHZ

IDXUHQ 'DYLHV )HUJXV *UDFH\ .LNL ODVWUR\DQQRSRX
SKDW QDUUDWLYHV DULVH I URP SDUHQWYV RI D FKLOG 4
WKH uZRRO DQG VWRQHVYT DSSURDFK”

SHR.
VWwv I

H )RL
DL WL

ORX
KR K

%5($. $1' 3267(5 6(66,21

-XOLDQ 6WXG\ &HQWUH 5RRPVRCIORRG

6(66,21 * &+,/' $1' $'2/(6&(17 0(L7$/ +($/7+

&KDLU 3URI S5LFKDUG OHLVHU 6WHGPDQ

25%$/ 35(6(17$7,216

-HVV®%PDO 5LFKDUG OHLVHU 6WHGPDQ ODULD /RDGHV
/IDXUD 3DVV .HQQ\ &KLX

7KH HIILFDFI RI DQ RQOLQH VHOI! DGPLOLVWHUHG VLQJ
PLOQGVHW LQ DGROHVEFHQWYV $ UDQGRPLVHG FRQWURO

$QMRUD & *RPHV /XF\ )LWWRQ /HLOD $O0OHQ 5LFKDUGQ
/KH SUHYDOHQFH RI SRVW WUDXPDWLF VWUHVV GLVRU

$PRL

OH V
OHG

OHLY
GHU

'$T7$%/,7=

JUH\D /HQWRQ )HUJXV *UDFH\ :RROJDU )UDQFHVFD
TKH HIITHFWLYHQHVV RI $FFHSWDQFH DQG &R P RIRUPHINA
PXOWLYDULDWH PHWDaDQDOIVLV

SUHUHFRUGHG

+D\GQ )UDVHU $QQD OF.LQQRQ 7LP 'DOJOHLVK .HQQ\
6DOLYDU|l FRUWLVRO LQ FKLOGUHQ DQG DGROHVFHQW

vV 7KH

& KLX
V ZL W

LOQFLGHQW WUDXPD
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=RH 7TKRPSVRQ -HVVLFD %DOO +DQQDK &URRN -RQL H
$ PHWD DQDOIVLV H[DPLQLQJ HPRWLRQDO UHIJXODWLR

ROPF
0 VNI

6(66,21 26/((3 $1' +($/7+ 36<&+2/.

&KDLU $PlI &DUUROO

25%$/ 35(6(17$7,216

+DQQDK (GZzDUGV *DLO &ODUH /RXLVH ORUJDQ -DFN A
THOQWDWLYH KRSH $Q H[SORUDWLRQ RI WKH H[SHULHQ
JLEURVLV DV WKHI FRPPHQFH WKH QHZ &IVWLF )LEURV
WKHUDSLHV

.DWH 5REELQYV 6DUDK 5HHYH -R +RGJHNLQV
BQGHUVWDQGLQJ HIFHVVLYH VOHHS LQ SHRSOH ZLWK |

+HQU\ %YULVWRZH $OSDU /D]DU 1LDOO %URRPILHOG
7KH HIITHFW R! SDUDGR[LFDO ,QWHQWLRQ 7KHUDSI| RQ
GHULYHG VOHHS FKDUDFWHULVWLFV LQ DGXOWV ZLWK

20LYLD )LVNH (OLVDEHWK 1RUWRQ 6DUDK )LVK
+RZ LV SHHU VXSSRUW H[SHULHQFHG EIl SHRSOH O LLYLY]
RI WKLV" & VIVWHPDWLF UHYLHZ

RKQV
FHV |
|V FR

5 VIFK

OHH.
LQVF

pJ ZL |

'$7$W%/, 7=

$YLYD 6WDIIRUG 6DUDK 5
+RZ VOHHS LQ SDWLHQWYV ZLWK VHULRXV PHQWDO L OB
VHUYLFH HQJDJHPHQW

QHVV

/81&+ $1' 3267(5 6(66

-XOLDQ 6WXG\ &HQWUH 5RRPVQC|IORRG

6(66,21 +$'8/70(17$/ +($/7

&KDLU $GULDQ /HGGI

25%$/ 35(6(17$7,216

OROO\ &URVV $DURQ %XUJHVV
5LVN DQG SURWHFWLYH IDFWRUV IRU HDWLQJ GLVRUG
$ PHWD DQDOIVLV

$QJHOHQH *DUGQHU %RQQLH 7HDJXH 6KHUL 2GXROD
EXOWXUDOOI VHQVLWLYH SHULQDWDO PHQWDO KHDOW,
HWKQLF JURXSYV

&HYKHU *XQHQF /XF\ )LWWRQ 3HWHU %HD]OH\

HU VI

K FD

SVH RI WKH +&5 9HUVLRQ ZLWK ZRPHQ % QDUUDWL

Y'H VI
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SHEHFFD /DQH .HQQ\ &KLX 6KHLOD OHO]DN )DEULFH /
5XVKZRUWK +DQQDK 7D\ORU

&RSLQJ DPRQJ $IJKDQ IRUPHU XQDFFRPSDQLHG UHIXJH
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/UDLQHHVY 3XEOLFDWLRQV
6HSWHPEHU WR 6HSWHPEHU

.LSRXODV ( (GZDUGV , 5DGDNRYLF 5 %HD]OH\
FUHGLELOLW\ Rl PDOH DQG IHPDOH FOLQLFDO SV\FKRORJLYV
ZLWQHVVHV SUHVHQWLQJ FOLQLFDO LQIRUPDWLRQ LQ WKH

/IDZ DQG 3V\FKLDWU\ YRO KWWSV GRL RUJ )
6PLWK & )RUG & %DOGZLQ * -HQVHQ 7. .DUDW]LDV 7 ¢
6WHGPDQ 5 'R SV\IFKRORJLFDO WUHDWPHQWYV IRU 376"

SHRSOH UHGXFH WUDXPD UHODWHG DSSUDLVDOV" $ V\VWHF
%YHKDYLRXU 5HVHDUFK DQG 7KHUDS\ KWWSV GRL RUJ

*XQHQF & )LWWRQ / %HD]JOH\ 3 8VH RI WKH +&5 Y
$ QDUUDWLYH VIQWKHVLY -RXUQDO RI )RUHQVLF 3V\FKROF
KWWSV GRL RUJ

ODVRQ 6/ %DUNHU 5% $QGUHVHQ . *UDFH\ ) )RUG &
DSDWK\ LQ +XQWLQIJWRQ V GLVHDVH $ TXDOLWDWLYH VWX(
1HXURSV\FKRORJLFDO 5HKDELOLWDWLRQ

KWWSV GRL RUJ

3XUQHOO / &KLX . %XwDQL *( *UH\ 1 (O /HLWK\ 6 OHL
&OLQLFLDQVY SHUVSHFWLYHV RQ UHWUDXPDWLVDWLRQ GX
IRU SRVW WUDXPDWLF VWUHVY GLVRUGHU $ VXUYH\ RI 8. P
-RXUQDO RI $Q[LHW\ 'LVRUGHUV YRO

KWWSV GRL RUJ M MDQ[GLV

*DUGQHU $ 2GXROD 6 7HDJXH % &XOWXUDOO\ VHQ\
KHDOWK FDUH ([SHULHQFHV RI ZRPHQ IURP PLQRULW\ HWK"
([SHFWDWLRQV YRO QR H KWWSV GRL RUJ
6WDIIRUG $ 2GXROD 6 O5HHYH 6 60HHS DQG VRFLR |
LQ DGXOWYV ZLWK VHULRXV PHQWDO LOOQHVYVY D V\VWHPDW
YRO KWWSV GRL RUJ M SV\FKUHYV
%HYLODFTXD / OHLVHU 6WHGPDQ 5 %HD]JOH\ 3 (IHF

DVVLVWHG YV IDFH WR IDFH FRJQLWLYH EHKDYLRXUDO WKH
LQ FKLOGUHQ DQG \RXQJ SHRSOH $ VI\VWHPDWLF UHYLHZ D
&KLOG 3V\FKRORJ\ DQG 3V\FKLDWU\ KWWSV GRL RUJ

)DUU = %URRPILHOG 10 &RYHQWU\ .5 $V
ELDV LQ SUREOHP JDPEOLQJ -RXUQDO RI *DPEOLQJ 6WXGL
KWWSV GRL RUJ \%

5\DQ + %XUJHVV $ -DFENVRQ & +HZVRQ $ OHLVHU 6WHG

SUHYDOHQFH RI GHSUHVVLRQ LQ SDUHQWYV RI FKLOGUHQ ZL

DQDO\VLV RI GDWD IURP ILYH FRQWLQHQWY $FWD 3DHGLD
KWWSV GRL RUJ DSD
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5DGDNRYLF 5 5DGDNRYLF & $EUDKDPV 6 6LPPRQV = &l
RlI OLIH FRIJQLWLYH DQG EHKDYLRXUDO LPSDLUPHQW LQ SF
$ VIVWHPDWLF UHYLHZ 4XDOLW\ RI /LIH 5HVHDUFK YRO
KWWSV GRL RUJ Vv

&KLX +76 &KDQ $+7 OHLVHU 6WHGPDQ 5 SHODWLRQ

VHQVLWLYLW\ DQG SRVW WUDXPDWLF VWUHVV VI\PSWRPV LC

DGROHVFHQWY D PHWD DQDO\VLV &RJIJQLWLYH 7KHUDS\ D«
* KWWSV GRL RUJ \% ]

5ROOLQVRQ 5 &ROH $ *HH % 7RIDQ , *UDKDF

:LOVRQ - %HDUGVZRUWK . &ODUNH 7 '"HOLYHULQJ D
D \RXWK PHQWDO KHDOWK VHUYLFH XVLQJ QRQ H[SHUW SUL
(DUO\ ,QWHUYHQWLRQ LQ 3V\FKLDWU\ KWWSV GRL RUJ

.LSRXODV ( 6LGHUL $ 'ULYHU % %HD]OH\ 3, TKH H
SVIFKRORJLFDO LQWHUYHQWLRQV IRU DGXOWV ZKR VHW ILI
$JJUHVVLRQ DQG 9LROHQW %HKDYLRU YRO

KWWSV GRL RUJ M DYE

BKLQJ &KLX +7 &KL :LQJ /RZ ' +LX 7XQJ &KDQ $ OHLVHU

5HODWLRQVKLS EHWZHHQ DQ[LHW\ VHQVLWLYLW\ DQG SRV

WUDXPD H[SRVHG DGXOWV $ PHWD DQDO\VLY -RXUQDO RI
KWWSV GRL RUJ M MDQ[GLV

OXUGHQ 5 $00ODQ 60 +RGJHNLQV - 2GXROD 6

KHDOWK LOWHUYHQWLRQV LQLWLDWLYHV DQG FDPSDLJQV
FDUH IRU LQGLYLGXDOV ZLWK SV\FKRWLF GLVRUGHUV $ V\\
SHVHDUFK YRO SS KWWSV GRL RUJ M VFK

XWOXEDHY 0% $UHSULQWVHYD '. 5DGDNRYLF 5 3HUYXV
SV\FKRPHWULF SURSHUWLHVY RI WKH 5XVVLDQ YHUVLRQ RI
EHKDYLRUDO DP\RWURSKLF ODWHUDO VFOHURVLV VFUHHQ
JURQWRWHPSRUDO 'HIHQHUDWLRQ KWWSV GRL RUJ

JRUHPDQ , 6KLSS $ 6WDOH\ 0 )RUG & (YDOXDWLRQ
MFRPSOH[ WUDXPD VWDELOLVDWLRQY JURXS LQWHUYHQWLR
(XURSHDQ -RXUQDO RI 7TUDXPD 'LVVRFLDWLRQ YRO QR
KWWSV GRL RUJ M HMWG

5HGOH\ 0 +H\ZRRG 5 5\DQ + .LOOHWW $ -LPR

SURWHFWLQJ DQG HPSRZHULQJ DGXOWYV ZLWK FDSDFL\
SDUW LQ KHDOWK DQG KHDOWK UHODWHG UHVHDUFK 'LVD
KWWSV GRL RUJ

7D]]LQL * *HH % :LOVRQ - :HEHU ) %URZQ $ &ODUNH

2YHUFRPLQJ FKDOOHQJHV Rl HPEHGGLQJ FKLOG DQG \RXWI

FRPPXQLW\ 1+6 VHUYLFHV -RXUQDO RI 3XEOLF OHQWDO +H
KWWSV GRL RUJ -30+
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JUDQFLV 5 $WWULOO 6 5DGDNRYLF 5 'RHOWJHQ 6
PDQDJHPHQW RI FRJQLWLYH DQG EHKDYLRXUDO GHILFLWV 1
3DWLHQW (GXFDWLRQ DQG &RXQVHOLQJ YRO

KWWSV GRL RUJ M SHF

%HYLODFTXD / )R[ 6PLWK / /HZLQV $ -HWKD 3 6LGHUL
BWHGPDQ 5 %HD]JOH\ 3 ,PSDFW RI &29," RQ WKH PH
FKLOGUHQ DQG \RXQJ SHRSOH $Q XPEUHOOD UHYLHZ -RX!
&RPPXQLW\ +HDOWK YRO QR Ss KWWSV GRL
&KLX +76 $OEHULFL $ &OD[WRQ - OHLVHU 6WHGPDQ 5

ODWHQW VWUXFWXUH DQG SV\FKRVRFLDO DQG FRIJQLWLYH
WUDXPDWLF VWUHVY GLVRUGHU LQ DQ DGROHVFHQW FRPPX

'LVRUGHUV YRO SS KWWSV GRL RUJ M MD
SHHG - (6WHGPDQ 5 'DOJOHLVK 7 *RRGDOO %

$ OXUSK\ ) +LWFKFRFN & 6FKZHL]JHU 6 7UDYHUV +LOO (
3 1HZE\ - OF.LQQRQ % 7TUDXPD PHPRU\ FKDUDFWHUL"
QHXURFRJQLWLYH SHUIRUPDQFH LQ \RXWK H[SRVHG WR VLC
RQ &¢KLOG DQG $GROHVFHQW 3V\FKRSDWKRORJ\ YRO QR
KWWSV GRL RUJ Vv

ROWHUV [/ :KLWH :) (OOHUWRQ + :DWVRQ 6 3VvVDLOD .
$Q HYDOXDWLRQ RI WKH XVH RI WKH &KLOG DQG $GROHVFF}
WR PHDVXUH VRFLDO SDUWLFLSDWLRQ DIWHU SHGLDWULF %
$QJOLD 'HYHORSPHQWDO 1HXURUHKDELOLWDWLRQ YRO
KWWSV GRL RUJ

:KLWH ) %XUJHVV $ 'DOJOHLVK 7 'L[RQ & +DOOLJDQ 6
$ 6PLWK 3 OHLVHU 6WHGPDQ 5 ,QYHVWLIDWLQJ WKF
SRVW WUDXPDWLF VWUHVYVY GLVRUGHU LQ VLQJOH DQG PXO
SBUHYDOHQFH FRXUVH SURJQRVLV VHYHULW\ DQG IXQFWLF

RI &OLQLFDO 3V\FKRORJ\ YRO QR SS

KWWSV GRL RUJ EMF

%ODNH - %HD]JOH\ 3 G6WHYHUVRQ 7 $Q HYDOXDWLRC
GHSUHVVHG PRRG RQ D VWURNH UHKDELOLWDWLRQ ZDUG \
'LVDELOLW\ DQG 5HKDELOLWDWLRQ YRO QR SS
KWWSV GRL RUJ

9LYROR 0 2ZHQ - )LVKHU 3 %XLOGLQJ UHVLOLHQFH

3VI\FKRORJLFDO 7KHUDS\ ,$37 3V\FKRORJLFDO :HOOEHLQJ
TXDOLWDWLYH JURXQGHG WKHRU\ VWXG\ %HKDYLRXUDO D
QR SS KWWSV GRL RUJ 6

9LYROR 0 2ZHQ - )LVKHU 3 3V\FKRORIJI
EXUQRXW $ TXDOLWDWLYH VA\VWHPDWLF UHYLHZ DQG PHWLCL
SUHYHQWLRQ YRO KWWSV GRL RUJ M PKS



% E3u vs }( o]v] o WeC Z}o}PC v W+C Z}0o}P] 0 dZ & %] -
o]Jvl] o WeC Z}olPC Z+ E Z }v(E v &} ZuE 1iid

%DUNHU - 2DNHV 5RJHUV 6 /LQFH . 5REHUWV $ .HGGLH
6 )LVK ' $VSHQ & /HGG\ $ &DQ FOLQLFLDQYV ULVN
WKRVH ZKR GLVFORVH VXLFLGDO LGHDWLRQ IURP WKRVH ZI
6WXGLHV YRO QR SS

KWWSV GRL RUJ

=DURWWL 1 2 /HDU\ 'HDQH .+ /RQJZRUWK )RUG &( 6LPS\

FRQWURO DV D SUHGLFWRU RI PHGLFDWLRQ DGKHUHQFH LQ

VFDOH FURVV VHFWLRQDO VWXG\ 'LVDELOLW\ DQG 5HKDEL
KWWSV GRL RUJ

=DURWWL 1 'HDQH .+2/ )RUG &(/ 6LPSVRQ - 3V\FKF
DILHFWLQJ JOREDO SHUFHSWLRQV RI FRQWURO LQ SHRSOH
VFRSLQJ UHYLHZ 'LVDELOLW\ DQG 5HKDELOLWDWLRQ YRO
KWWSV GRL RUJ

+XQQ / 7THDJXH % )LVKHU 3 ILWHUDF\ DQG
D VIVWHPDWLF UHYLHZ OHQWDO +HDOWK DQG 6RFLDO ,QF(
KWWSV GRL RUJ 0+6,

<RXQJ 6 %HD]JOH\ 3 , QWHUUDWHU UHOLDELOLW\ RI F
PRGHO IRU SHUVRQDOLW\ GLVRUGHU 'LDJQRVWLF DQG 6WD
'LVRUGHUV )LIWK (GLWLRQ2?6HFWLRQ ,,, $ PHWD DQDO\VL\
7TKHRU\ 5SHVHDUFK DQG 7TUHDWPHQW YRO QR SS +
KWWSV GRL RUJ SHU

%ODNH -- *UDFH\ ) :KLWPRUH 6 %URRPILHOG 10 &

VIPSWRPDWRORJ\ RI SRVW VWURNH GHSUHVVLRQ ZLWK GHS
SRSXODWLRQ $ VA\VWHPDWLF UHYLHZ IHXURSV\FKRORJ\ 51
KWWSV GRL RUJ Vv
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