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2QH RI WKH PDLQ UHDVRQV IRU VSHFLHVY ORVYV DQG SRSXODWLRQ GHFO-L#QH%/ WKH OR
LQ WKH TXDOLW\ RI KDELWDW DYDLODEOH WR WKH VSHFLHVY 9DVW DUHDV RI XQGLVWX
DYDLODEOH DQG WKHUHIRUH LW KDV D GLUHFW LPSDFW RQ DQLPDO PLJUDWLRQ DQG S
5HVWRULQJ KDELWDWY DQG WKHLU FRQQHFWLYLW\ WKURXJK FRUL&G)%WXtW@—Bﬁl W k
ZLOGOLIH FRQVHUYDWLRQ DQG YHU\ PXFK QHHGHGQG W)RUBHVWRUH WKH S_%SX@BWLRQ YL
DWWHPSWV KDYH EHHQ PDGH WR VWXG\ PRYHPHQW DQG FRUULGRUV PRUH FRPPRQO\ II
HOHSKDQWY DQG WLJHUV DQG LQ IHZ LQVWDQFHV IRU LFRQLF VSHFLHVY OLNH UHG SDQ
WKHVH VWXGLHVY KDYH WULHG WR TXDQWLI\ VWUXFWXUDO FRQQHFWLYLW\ L H SK\VLF
SDWFKHVY EDVHG RQ VKDSH VL]H DQG ORFDWLRQ IRU D VSHFLILF VSHFLM@VS?I:W—SRWHQW
LQYROYHV YHU\ OLPLWHG PRYHPHQW GDWD DQG IXQFWLRQDO FRQQH
GDWD RU JHQHWLF HYLGHQFH RI DQLPDO PRYHPHQW EHWZHHC

)XUWKHU DSSURDFKHV XVHG WR TXDQWLI\ WKH FRQQHFWLY
SDWK DSSURDFKHV RU FLUFXLW WKHRU\ )LJ "Q WKLV DS
OLQHDU SDWKV LQ D PDWUL[ ZKLFK DQ LQGLYLGXDO FDQ HD
EHWZHHQ SDWFKHV ZKLFK DUH PRVW RIWHQ SURWHFWHG DU
FRUULGRUV DV QRQ FRQWLQXRXV DQG QRQ OLQHDU SDWKYV
$OWKRXJK WR VRPH H[WHQW LQGLYLGXDO EDVHG VSDWLDO
VRPH Rl WKH OLPLWDWLRQV RI FRQQHFWLYLW\ LQGLFHV DQ(
VFDOH PRYHPHQW GDWD ZKLFK LV SURYLGHG E\ VDWHOOLW
'KLOH ZH FRQWLQXH WR IDFH FRQVHUYDWLRQ FKDOOHQJHV
QHHG WR FRPH XS ZLWK LQQRYDWLYH ZD\V WR GHDO ZLWK

SDUDPHWHULVDWLRQ RI UHVLVWDQFH VXUIDFH ZKLFK LV RQ
PRGHOOLQJ KDV EHHQ DFKLHYHG PDLQO\ WKURXJK H[SH
RI RFFXSDQF\ RU KDELWDW VXLWDELOLW\ DQG OHVV RIWHQ
yLJ 0OXOWL VFDOH PRGHOV WR EXLOG UHVLVWDQFH VXUI
SUHGLFWLQJ FRUULGRUY DUH DOVR FRPSDUDWLYHO\ OHVYV

:KLOH LQWUD QDWLRQDO FROODERUDWLRQV DUH RQH ZD\ W
DQG LQWHUQDWLRQDO FROODERUDWLRQV FDQ KHOS WUuDQV
XS ZLWK VPDUW DQG HFRORJLFDOO\ VRXQG DSSURDFKHV WK
6RPHWLPHYVY D VLPSOH PRGHO LV PRUH DFFXUDWH WKDQ D
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JUHVKZDWHU HFRV\VWHPVY DQG DVVRFLDWHG OLIH LV LPSHULOOHG ODUJHO\ GXH WR K\C
PRGLILFDWLRQV GXH WR GDPV ZDWHU GLYHUVLRQ DQG RYHUH[SORLWDWLRQ 6LQFH WKk
ORVW PRUH WKDQ RI WKH ITUHVKZDWHU VSHFLHV SRSXODWLRQ DQG RQH WKLUG RI ZH
JUHVKZDWHU ILVKHVY D YLWDO FRPSRQHQW RI I[UHVKZDWHU HFRV\VWHPYVY KDYH ZLWQHYV
GHFOLQH DOO RYHU WKH ZRUOG (VSHFLDOO\ WKH ODUJH PHJD ILVKHV ERG\ VL]H ! FP
GHFOLQHG E\ PRUH WKDQ RQ HDUWK +XJKHV 7KLV KXJH ORVV RI IUHVKZDWHU E
LV QRW RQO\ DIIHFWLQJ YLWDO HFRORJLFDO EDODQFH EXW DOVR DQ LPSRUWDQW PHDQ
PDUJLQDOL]HG FRPPXQLWLHV

*OREDOO\ WKHUH LV D VLIQLILFDQW LQWHUHVW DPRQJ WKH FLWL]HQV WR PDNH RXU U]
WKURXJKRXW WKHLU FRXUVH $V D UHVXOW PRUH WKDQ GDPV KDYH EHHQ UHPRYHG
FRXQWULHY LQ (XURSH 2QH RI WKH YLVLRQV RI WKH (8 V %LRGLYHUVLW\ 6WUDWHJ\
NP RI ULYHUVY DQG VWRS WKHLU GHJUDGDWLRQ 2Q VLPLODU OLQHV ::) LV DOVR ZR
PDLQWDLQLQJ KHDOWK\ IUHVKZDWHU HFRV\VWHPV HVSHFLDOO\ IRU ULYHUVY DOO RYHU
SDSHU SXEOLVKHG LQ 1DWXUH VXJIJHVWYV WKDW OHVV WKDQ RQH WKLUG RI ULYHUV UHP
WKH HDUWK V VXUIDFH *ULOO HW DO 7KLV ZDV RQH RI WKH ILUVW DWWHPSWV WR
VWUHWFKHVY RQ WKH HDUWK HQDEOLQJ XV WR LQLWLDWH PRUH FRQFUHWH VWHSYV

‘RUOGZLGH WKHVH GD\V GDPV ZKHWKHU ELJ RU VPDOO DUH EHLQJ UHPRYHG WR UHVWF
FRQQHFWLYLW\ )RU LQVWDQFH WKH GDP UHPRYDO SURJUHVV UHSRUW UHYHDOHG WKD
EDUULHUV KDYH EHHQ UHPRYHG IURP PDQ\ (XURSHDQ FRXQWULHV 7KH (8 V WLRGLY
6WUDWHJ\ DLPV DW UHVWRULQJ NP RI ULYHUV DFURVV (XURSH WR UHVWRUH WKH G
IUHVKZDWHU HFRV\VWHPV 6LPLODUO\ ::) DLPV DW PDLQWDLQLQJ KHDOWK\ I[UHVKZDWH
HDUWK S5HFHQWO\ IUHVKZDWHU VFLHQWLVWY KDYH VXJJHVWHG DQ (PHUJHQF\ 5HFRYHU
JUHVKZDWHU %LRGLYHUVLW\ 7LFNQHU HW DO DQG LW KDV DOUHDG\ SURYHQ VXFFH
ORFDWLRQV 7KLV LQFOXGHV $FFHOHUDWLQJ WKH LPSOHPHQWDWLRQ RI HQYLURQP*®
"PSURYLQJ ZDWHU TXDOLW\ BURWHFWLQJ DQG UHVWRULQJ FULWLFDO KDELWDWYV

RI VSHFLHV DQG ULYHULQH DJJUHJDWHYV 3UHYHQWLQJ DQG FRQWUROOLQJ QRQ QDW
DQG 6DIHJXDUGLQJ DQG UHVWRULQJ IUHVKZDWHU FRQQHFWLYLW\ 7LFNQHU HW DO

(QVXULQJ DQG PDLQWDLQLQJ D IUHH IORZLQJ VWDWH RI ULYHUV LV WKH VLQJOH PRVW
HITRUW WKDW FDQ PHHW PDQ\ RI WKHVH FRQVHUYDWLRQ DFWLRQV $OWKRXJK WKHUH D
EHVW SUDFWLFHV WR IROORZ WR PDS H[LVWLQJ ULYHU EDUULHUYV DQG LQLWLDWH SHRS
UHPRYDO )RU LQVWDQFH DQ H[WUHPHO\ G\QDPLF ZHEVLWH KWWSV GDPUHPRYDO HX
EDVHG DSS FDOOHG $0%(5 RU $GDSWLYH ODQDJHPHQW RI %DUULHUV LQ (XURSHDQ 5LY
KWWSV DPEHU LOWHUQDWLRQDO DERXW HQDEOH RQH WR PDS ULYHU EDUULHUV LQ \
VLPSO\ VLIQLQJ XS RQ WKH DSS $OWKRXJK WKLV DSS LV VWDUWHG E\ D UHVHDUFK JUR
(XURSH ZKLFK KDV PDSSHG WKRXVDQGV RI EDUULHUV DFURVYV (XURSH PRVW RWKHU GH
GHYHORSLQJ FRXQWULHYV OLNH RXUV DUH \HW WR LQLWLDWH WKLV




:KDW GR ZH OHDUQ IURP WKHVH JOREDO HIIRUWV KHUH LQ "QGLD" $ FXUVRU\ ORRN DW
SHUKDSV PDNHV XV IHHO JRRG IRU D PRPHQW )RU LQVWDQFH ZH DUH RQO\ WKH VHFR
QDWLRQ LQ WKH ZRUOG ZLWK FORVH WR GDPV DQG WKHUH LV QRW D VLQJOH LQVW
SROLF\PDNHUV KDYH WKRXJKW DERXW GHFRPPLVVLRQLQJ RXU DJH ROG GDPV DQG EDU
WKDQ KXQGUHGV RI GDPV DUH LQ WKH RSHUDWLRQ VWDJH DQG PDQ\ PRUH DUH SURSR
JRLQJ WR ORVH IUDJLOH ULYHULQH ELRGLYHUVLW\ DQG WKH OLYHOLKRRGV RI RXU SHF
RI XV WR FRPH WRJHWKHU WR WKLQN DQG LQLWLDWH DFWLRQ RQ WKH JURXQG PD\EH
WKH "QGLDQ UHJLRQ DQG PDS DOO WKH EDUULHUV RQ RXU ULYHUV LQFOXGLQJ IUHH IC
FRXQWU\

3bvw UHVHDUFK KDV GHPRQVWUDWHG WKDW D VLIJQLILFDQW OHYHO RI ILVK HQGHPLFL
IORZLQJ ULYHULQH KDELWDWYVY $WNRUH HW DO DQG XQGDPPHG WULEXWDULHV KHC
UHFRYHU\ GRZQVWUHDP RI GDPV $WNRUH HW DO (OVHZKHUH HPSLULFDO UHVHDLU
ULYHU ILVKHV VXFK DV 7RO G X /IRDP& KB IRE R O D WLH PO KW\HRHRK L O X'V

KH[DJRQRDUSLVEOH WR PLJUDWH XS WR D GLVWDQFH RI NP LQ GDP IUHH ULYHU VWL
3KLOOLS DQG &ODXVHQ /IRYHJUHQ 7KH\ SHUIRUP PLIJUDWLRQ WZR WR WKUHH
SHVHDUFKHUVY KDYH DOVR GHPRQVWUDWHG WKDW WDJJHG PDKVHHU ZDV ZDLWLQJ GRZ
RWKHU SRVVLEOH XQGDPPHG WULEXWDULHV WR PLJUDWH 6XFK HFRORJLFDOO\ LQVLJK
SRVVLEOH ZLWK VWURQJ ILVK WDJJLQJ GDWD ZKLFK LV D FRVWO\ DIIDLU EXW WR UHVW]
VWDNHKROGHUYVY QHHG WR MRLQ KDQGV WR FXUE DQWKURSRJHQLF WKUHDWYV VXFK DV
DQG LOOHJDO ILVKLQJ SUDFWLFHYVY "W LV DOVR KLJK WLPH WKDW VXFK HPSLULFDO UH!'
PRYHPHQW HFRORJ\ RI IUHVKZDWHU RUJDQLVPV JXLGH RXU GDP EXLOGLQJ SROLFLHV [
VROXWLRQV ILVK SDVVDJHV LGHQWLI\ NH\ LQGLFDWRU VSHFLHVY DQG WKHLU OLQNDJH
HFRORJLFDO IORZ WR PDS DQG UHVWRUH FRQQHFWLYLW\
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UHIXOWG DQG QRQ LHIXOWG UYHWRI "QGEDV: HMQ* KDV P STFDMRQ |RUS HRUMRQ 7UDQVDPARQVR! \WH
$P HUFDQ)) IMKHUHV 6RAHW KWBV GRLRU T\Y;

$VRUH HWDO $WHWMQI WH UHFRYHU R! 1IVK DWHP EQUHV GRZ QUMHDP RI K\ GURBJ IFDCEDUHLY 1Q "QGIDYV
© HAMQ* KDV 5LYHUS HVHDURK DQG $SSTDWRQY KW8V GRLRU up

* UQ@HADO 0 CSSIQI WH Z RUGV IUHH IGZ 1Q) UYHY/ 1 DMUH

KWBV ZZZ QDMHFRP DUFBN V

+ XIKHV. 7KHZ RUBV IRURWAQ IMKHY © ) "QMUQDWRQDCS HSRUV3 DIHY

/ RYHILHQ 6 +RZ WIVWDH JRRG ORNIIVK IV WUYIQJ 1Q %KXVEQ

KWBV ZZZ QDARQDOHRIWDSKIE FRP  DQP DO DUAFG! JRGHQ P DKVHHU FRQVHUDWRQ EKXVEQ

3KIAS ' DQG- &OXWHQ 8MQJ 50GIR 7HBP HAI VR VG 0 DKVHHUP RYHP HONQ %KXVEQ

KWBV ZZZ IMKFROHIYHRU Z RUGSIHW Z S FROMOWKSEDGY 0 DKDVHHU3RW\ZUS 5HSRUA IGDO

0 $< FRP SIWWHG SG

7LFNQHU'  HADO YHQGIQ) WH FXUH R WH * GEDQ UHVKZ DMUYRGYHUAW / RW $Q( P HIHQR 5HARYHU
30Q Y%R6AHFH KW8V GRLRU EIRVALEIDD

(G 88660 ] 2X0e D
| i < BEOONGZe oD@ RN[A20 < 00




B -Ql slEx

SHDG P KUHHMH

SHDG PRUHH
SHDG PRUHMH

SHDG PRUBHKMH

SHDG PRKUHHMH

SHDG PRUHH

SHDG PRUHMH

SHDG PRUHKHH

SHDG PRKRUHMH

SHDG PRKRUHMH

SHDG PRUBHKMH

SHDG PRKUHHMH




glqg 1ze W "-Us

8 QGHUWIDQGLQJ VKH G\ QDP LFV RI MQGVFDSH FKDQJH LQ D SUVWQH
WLYHULQH VW WHP  7KH %K DJ LULDVK L EDVLQ
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"QWNH SDWAUYHLY KDYH EHHQWH SUP DY FHOWHIRUAWH HYRGMRQR! P 0 AMQDURQY 7KH. DUH UHYHHG HFRB ED®
VRAD® DQG FXGMU® WURXIKRAVKIMRY  7KHKXP DQVHWBP HOWDQG AMQ DIRQR! P DRURXEMUHY DQGWEHVKDYH
GHIMHGWHUYDBHVIURP UYHY 0 \ UVHDURK IRPXVHVRQRQHVXAK P RXQEIGRXY UYHUICH OQGVACSH QP HGWH

VKD ILDKLEDMO 7KH UYHUYKDI DXL RUICOAMVIQWHIEHFDYHR! * DXP XNK DARHVQRXWR \WH* DQIRALIOALU

P CERYH\HD GMHODQG IV UH HHG VR Dy UYHU* DQIDDAKHSRIQAR FRQGHIH * HYSUD DY Z W UYHUSONCDQED 9%4HQ)
DAWJILDY Z DVDA D VIDAQDMG B\ WH\XUWHDEEHDXWR WHP RXQEIQVDQG | RUMCDMD JRAD FKDGRHWR Z RINIQWH
OQBVFDSHHRBI\ DG YWXDD DIRQOE XQEHMH1 0 6+( 1 DIRGDE MIRQIRUWXWEIQQ + [P DO\ DHAR IMP
SURVPFARDNRXVHG RQWH [P SCFVR! FIP DM FKDQIH IQWHQADQ+ [P DD\ D

51YHIQH OQGWDSHYDUHRGHR WHP RWA (TP I DQG YXQHIDEGI QDNMUDCHR VWP VWDWIUH IQ GHORHG B\ KIMRUEDO
DQG FXUHINDQG XVH SULRIAHY 7KH. DUHDUHSRMRY IRUSURYGIQ) GYHYHHARA VWP VHYEHVDQG P DIQMIQQ) D
CHERINR QVSHYDTFRUIGRYIRUP DQ. \SHAHV 7KH+ P DO\ DQUYHICH OQGWDSHYKDYH XQGHIRGHP DRU

P RAUEDIRQYRYHMP HWURXIK OQG XVHFKDQIH RIP DM FKDQIH DG Z DMUUHVRXUFH GHYHBSP HALRMMEY ) RUP \
3K IQMUGHGWR XQGEHMIQE WH VSDIRWP SRUDGB (OP IEVIQRQH VKAK UYHIGH OQGVFDSH WHUKDILDKLEDMQ
SCRWHUREMAIHR! P\ UM-DUFK Z RINIVVR P DS WHHFRV VP VHLYEHY XVIQ) JHRVSDUDORRY DQG (GHOW DUHDVIRU
\SDIDIFRHIYDIRQ SURIMYDIRQ ) ROWH IIWREMARYH Z HHWIP DIMG WH OQGXVH OQGFRYHU/ 8/ & FKDQIHIQWH
EDIQRYHUDSHIEGR  \HDY/ IURP R XVQJ WH/ DQODADMBMCDBDN P VSDIDAHRGMRQ : HDOR
DEEHWHG WH FROAHQQ) MXHR! IRUAMADIP HOBMRQIQWH UYHUEDMQXMQ) WHVRRQ) 5$* 67$76 7KH UKDV
IQEEDMS WDWWH DUHD XQGHMIH GHOVH | RIMWARYHUKDV GHREHGS RYHMP HZ KIBHWHHZ DY DMIQUEDQACFHDHIQ
WHRSHQIRUAWATUD :  HDBR IRXQG DFRQUGH.DE®I FRMMRQR! GHOHIRUIALR RSHQIRUAWAKDLDRMUL HG E\ WH
SIRDHIDIRQR! P XFK VP DB GMW FRQQHAMG | RUAMWBDRAKHY $SOWWRP WH YXQHDEL®WDUMQJ [URP QDMULO
QMDY WH UYHYKDI LUDMLY KHDMO GDP P HG GXHWR HGRUP RXVK\ GLRSRZ HUSRWQWDOKDADIMY WH UYHV QDMNUIO
IGZ +HPH OQGVFDSHBYHDWHAMP HONDQG SOQQQ) DHQHHEHG R SIRMAWXAK HYHUG. QTP IE DQG YXQHIE®!
OQBVFEBHY Z KIEK DUH DOR QRABLRWRMG XQGHUDZ

2 XUMKG. IVDSIRGHHIQ) DR SWOILER) WHIQIRUP DARQJIDS IQWH + P DD\ DQOQGVDSH Z KIEK DUHSRRD
UHVHDUAKHG GXH VR ICDFFHVWEION 7KH RYHLDORHIGVWDWHP HIHGIURP RXUMNG. JDYHDM GRSVEYEZ R

\SDIRMP SRUDADQGVFDSH FKDQIH DQG I RUAVUIDI P HBMRQ SURFHWHVIQWH GLIEX®P RXQEIQWMUDIQVZ W KLIK
HBYDIRCDOI WDGHQN 7KHIIQEQIVIURP RXUMMG, FDQEH XM HG | RUIRUIMVRQUHLYDIRQ DQG OQGWDSHP DQDIHP HOW

DADEURDGHMDBI

3CBHUAVMRQ * DXU7 6IGKD $ $GKINDL% 6 50P HWK . ' \ QP IEVR OQOASHFKDQIHIQDP RXQEIGRXVUYHUEDMQ D
FDHVMG. R WHYKDIILDMLUYHU Z HAM.Q+ [P DD\ D $SSBHG (FREI\ DQG ( QMLRQP HQEGBHHDURK > A

KW d GRRJ DHJ B

7DQYL KDV ZRUNHG DV D 6HQLRU 3URMHFW )HOORZ LQ WKH '67 106+( SURMHFW IURP WKH \HDU

BUHVHQWO\ VKH LV SXUVXLQJ KHU 3K' XQGHU WKH JXLGDQFH RI 'U . 5DPHVK 6FLHQWLVW ( :LOC
"QGLD $SDUW IURP KHU 3K' KHU UHVHDUFK DOVR IRFXVHV RQ LGHQWLI\LQJ WKH QH[XV EHWZHH(
DQG 4XDOLW\ RI OLIH LQ WKH %KDJLUDWKL EDVLQ XVLQJ D ODQGVFDSH OHYHO DSSURDFK LQ FRC
6DUDK ( *HUJHO 3URIHVVRU RI /IDQGVFDSH (FRORJ\ &RQVHUYDWLRQ DQG 'U +LVKDP =HUULIIL ¢
B3URIHVVRU WKH 8QLYHUVLW\ RI %ULWLVK &ROXPELD DV D SDUW RI 4XHHQ (OL]DEHWK 6FKRODUYV




3KRWR FUHGLWYVY 9DLVKDOL 9DV

q Ki x)+t z MaYD

S5HTXHVRHREHDKRWHPEHU\HQGOOGVWIRIEH I REXIMDW[WHQGRWLOWRLQBEOWHRKSDIM R UHQHZ L\
WKH HDUOLHVW 7KRVH ZKR EHFDPH PHPEHU ODVW \HDU ZLOO KDYH WKHLU PHPEH

OHPEHUV FDQ QRZ FKRRVH EHWZHHQ DQQXDO DQG WHUP PHPEHUVKLS EDVHG RQ WKHL
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3RW/ RE_+\ SHYSHARDAMHP RM VHOUQJ |RUIRIMMDIVWIHIHYD® DQG EIRGYHWAW HAP DURQ \BO
2 SHOQXQWMII®IG ) IQGP RIHKHH

3K _: DIHQQIHQ
&ODQQI WH* DQIHV P SDAAR! DJUFX@YUH RQ K\ GIRRIIFDAXQPARQIQI Rl WH + LQGRQ UYHULQ D FKDQILQ) FIP DM
CHDGIH  $XIXW ) IQGP RIHKHH

-U @Dk

)5(( 022& _ (FRV\VWHP 5HVWRUDWLRQ _ /HDUQLQJ IRU 1DWXUH
BWIWGDM  6HSWP EHU ) IQGP RIHKHH

2Q0LQH OLFUR FHUWLILFDWH &OLPDWH 9XOQHUDELOLW\ $GDS\
" HDGOH 2 AREHU _ ) IQGP RIHKHH

*OREDO $ULGLW\ ,QGH[ DQG 3RWHQWLDO (YDSRWUDQVSLUDWLRQG
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