,QWHUQDWLRQDO &DUWRJUDSKLF $VVRFLDWLRQ
&RPPLVVLRQ RQ &DUWRJUDSKLF +HULWDJH LQWR WKH 'LIJLWDO
WK ,&% &ERQLEUWQ PHHSBW R/ R &DUWRJUDSKLF +HULWDJH

&RQIHUHQFH 3URFHHGLQ JW3 UBIXH,FK 5SHSXE®GHBEWHPEHU

BBBBBBEBBBBBBBBBBEBEBBBBBBBBBEEBEEEBBBBBBBBBBBBBBBBBBBBBBE

'PLWUL *X6MHNXIJH\ 6 WDIH\HY

1HZ 'LJLWDO 5HFRQVWUXFWLRQ RI 3WRNDMHPOYLW WD
DQG %DORFKLVWDQ

.H\ZRU&OD XGLXV 3WROHP\ DQFLHQW JHRJUDSK\ *,6 DQDO\VLV k

6XPPDEBODXGLXV 3WROHP\TV p*HRJUDSK\Y LV ZLGHO\ UHFRJ
DFKLHYHPHQW R +HO O H GLRU QFHLUHVO\FRIQBI QEEWD WPHDHV RRUX Q G DW L F
HQFH Rl JHRJUDSK\ :H SUHVHQWHOQHZSQHYKOWY RRII RAXRIOPR
SEMHFW IRXQGHG E\ /\XGPLOD )LODWRYD WKDW LQYROYHV J
RI GDWD IURP 3WROHP\TV PDJQKPWRISIOH G HWIKBHY S UIFKYILVREKV D \
YHORSHG GDWD VHW RI PRUH WKDQ WUDQWODWLRQV RI
LF REMHFWV WR WKH PRGHUQ FRRUGLQDWHYV YLVXDOL]DEOH
DQG *RRJOH (DUWK WR EULGJH EWKWZHMHI) LK NV KH U WHIORQ ¥ Wi
FHQW DQG $UDELD G@GQDVRE IWKHNHDY® , 7KLV BRDV DFFRPSO]
FHVVLQJ 3WROHP\TV G DADFHRUVW DOWEKQ®JSURP $VV\ULD D
DORQJ WKH PROGAUBRUGEHY DOO WKH ZD\RVNRD3DN®RGDQLVDHC
*HGURVLD WKDW OLH DORQ3IDWKWWIRGEDQCVIWD®D € RUGEQV

2XU QHZ ZRUN SUHVHQWHG LQ WKLV SDSHU DGGYV QHZ SF
JHRUHIHUHQFHG FRRUGLQDW HW H DKJHF KSHDLB\H B DLUAVMRIWRIQ R & |
UDSK\ DUFKDHRORJLVWY DQG WKH PHPEHUV RI WKH JHQHL
SDVW RI WKH PRGHUQ ,UDQ $IJKDQLVWDQ 7XUNPHQLVWDQ

,QWURGXFWLRQ

7KLV SDSHUNEHHYHD WMV XOWD R F 8RN X O RH BW RROXHPGE HSL
E\WKH ODWH /\XGPKB S YRMHAFRYDVY GHYRWHG WR VVOXG\LQJ
HP\ D IDPRXV +HOOHQLF UHVHDUFKHU ZKR KHOSHG OD\ Wt
GLVFLSODYWURQRP\ DQGWIJHRJEBSKHXEGXWKOMP\&ODYHG D
ZRUNHG L@ WAOH[DI\SW LQ WKH /G FFLHEDROXUD SHKA J4UDA L N
<1+JeVISWR YWGHRR UG IRQDW H\Q F LREMHFWV  V XFIKWDS G WU MV
WHPSOHV KDUERUV PRXQWBHQVVRBEMAV E FRE ROGNOF H W L
HWEYLHUDWRYV WHKWWIHEHOA. VRH G D UL JR URWVUBIS DIHWHDWVD
WLRQV HVSHFLDOO\ WKH UHJLRQDO 2MOKEHRUD BISHCEGL WIHW P R QF
ZL O Q@ HEIHH U H QE I IGH DA\ GEH V EQUM[EVH V & AW R RIBKCH VOR WH U DQW XU H U
WKLV ZRWKDYH HWHQGHG WKH SUHYLRXVO\ GHYHORSHG GD
RI WKH DQFLHQW F RRIMRENHDAMWHY VRR  3WKRIO RREGUH. GQ BIDYRKWBIG L Q
EHWZHHQ 7KH JHUWLOH &UHVFHQW EHY B USHU DVEKRKD * RV Ml K 1D \2\WM
‘H DFFRP S Q\LK/IK\H ® H E \ USHWRFHY WPL\QV SI@®@ WKH DFFRPSDQ\L(
VFULS\MRURQWQFLHQW SURYLQFHV VWU H WKWL®SIOK RR GN Y QU
ERUGHWIRD,®DT WR 3DURSDQLVDGDH \SIWDXBORRAEH PR G HHG
$1JKDQBDWDQWDQ3DRGYWDQ® ERUGHUV 2XU QHZ ZRUN SUHV

$VVRFLDWHGERKRIRIOVVRWSSOLHG DQG IXHB®XH. 8 GELAYRPRBMMWAYIHGC XH HG X
BOQOHPSOR\HGEMWDII #P@LO UX
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&RQIHUHQFH 3URFHHGLQ JW3 UBIXH,FK 5SHSXE®GHBEWHPEHU

QHZ SRLOQWWRWVERBRWKR| JHR U HR HBBI\WAKNG FIRDQ EMX/ YLV XDO
LQJ PRGHUQ SURHNIKEWYRQ®,BEWRRBWF * BQ*RRIOH (DUWK

7KMWKLUG VHFROL@XQVRBBIMSRWWIEH QHZHVW P RGKEBPD® LKRXP RO
PDFKPEM KR GRIOIRW\ F RPLED @ ILW IVRIQIEG K W H P RG HIUE VY RDLAKIK V
WR *,6 DQROLOHVPDNLQJ JRRG XVH RI W KH MHWXOMBRR | R X L
VWWKRQ PDS RI,BWQOBIFWNQLVWDQ 7XUNPHGUHMBEQMWD QG
W KRIXHU W H® VRIL RV K H DSTORSHWURZ PLME Il Q W L IRLIF D OVIE RHDQRN B B MW E WX/O D
LQWWW VXFK DVQ$WIKH /DO BN ERQ F B X WIRKSHHIB/ S
WLYHYWRWH UHVHDUFK

/ILWHUDWXUH 5HYLHZ

7KH PDLQ FULWLFDOO\ LPSRUWDQW VRXUFH IRU R@U ZRUN
P\YfYHRJUDS\KWFNHOEHUJHU DQG7KUWIDRX®BKPH WUHDWLVH
ZLWKHODQG FWURQLF GDWDERIVBWROFRRWVYGREMWHWY FRPSOH
GHYHORSHG V\WWHP RI XQLTXH QDPH ,'V 7KHLER RZNQEKOYR EF
W D D \D X W K RULHMIMAUVRRDY H QS U QOWOHEGY 1 G @ HE/ IKIHBKD Q VO D W L R
6W+*FNHOEHUJHU D ®G W UTRG/HKROP QPR K H BWRREOMPEWWHG L Q
WKH G DOWDEDRMMW KK J LIHEVHOMA RFMYRP WKH FODVVLFDO /DWL
RFHRJUDESKO*OOHU 7KIRWERRN LV DOVR XVHNMG QE X\W DIXP
D UF K D H R®OLR/JAFZHEWLIHH WID@EG! PR UH R YAHRG HY RS R G\PYEH H Q
FKDQJHG VLQFH LWV SXEOLFDWLRQ

7R SLFN WKH EHVW (QJOLVK FRXQWHUSDUWYV SRVVLEOH IR
FRVYXOWHG ZLWK WZR FRPSOHRW B W &GIRBFIEIKAD Q G BDRLL RNV R
HP\ BHHYHOWROQHP\WKH ODWWHU RI ZKR¥KELSBXBQRZQ W
WVLOOHU:H KDYH DGR S WHGEEHPORBROLF REMMAWIHZ H[FHSWL
PDGH IRU WMRESRQIKULOHHUDWLYHO\ LPSURYLQJ XSRQ RXU SU
HW DO WKDW ZD Y PGHYSBRS HIE P BQWH Y H QWRRIQLPIK W U D C
RI WKH IRXUWHHQ SURWLWFDRH\D FRYHUMHIED %DFWULDQD $
'UDQJLDQD $UDFKRVLIZHDIFGEHBGUHRVYRPH RI WKH VXJJHVW
(QJOLVK WUDGRODWERE& KN VFRSH RI RXU ZRUN DO¥WR LQFO
GLD 6XVLDQDWXRQWGLRDBPDQLD FRPSOHWHZKHVK &IQUPDWQZL
REMHFWV ZLWK FRRUGLQBWHV HQU D PH GRE 8 THIGH® JO L VK
WUDQVODWLRQ R ISW K BNMRIHKRISHYRIPFIDODER 8 DD O\ FR®SOHWH
VWUXRWBR@OHP\{V *DO O LIDO G&HH.D W R DIDVERRINRH*G R JU D S K \
LQWR (QKPEMR3IWROFRPWDORJ 7VRUOLQL SURYLGHV WK
LQIRUPDWLRQ DERXWLQJ 3RERCHBNYVMFRYBIQHDQ RIG % ODFN

2XHDUBSXBOLFDHUIR GW YRVBIGDWRVLY JHRUHIHUHRWRQJ DQG
P\fV ,QGLD EHIRUMNQW KHD S BEFMBQRHH HWWKIHUWLOH &UHVFH
FRPSULXGQHD 3DOHVWLQD 6\ULD OHVRSRWDPLD BQG %DE
%ULWDLQ DQG ,UHODQ GQ GHE KEIHUR Q-BWWKGH *DQJHV 6HU
*XVHYSWDIH\HY :HVW $IULFD )LODVSRDESHWKROH HW DO
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WK ,&% &ERQLEUWQ PHHSBW R/ R &DUWRJUDSKLF +HULWDJH

&RQIHUHQFH 3URFHHGLQ JW3 UBIXH,FK 5SHSXE®GHBEWHPEHU

DQG (DVW $IULFD *XVHY H KIDNCGMADBWKH UHVXOWYV RI RXU .

WKH FROQWHYWJRLIRAEKENIPBMGLHYDO FDUWRVXBEKRLEXDORXUF!|

S5RJHULDQD 7DEXOD @HRWE GWHRQ BPDL FH+E@\BM H @& BMKHY $ O
BWDIH\HYDQBKH QX &DERIBEX 5D\KBP6Q UXEXY HY6WDIH\HY

%DUULQJWRQ $WODV RI WK H7DDHEHN U @6 XS/REBIL WRDMDIGY H V F

IQRUPDWLRQ R Q SIHBRLHMH) W DWH YA-D ERRM IGE\Y D WHRPR3IW R O H F

RIBKFDQ EH IRMKHILMD O $WODV RI WKHE (5RERQIKHROSIW H

DQG RU 3DHLDGMMWHHU DQG QRPN GRIGYBYIFEMIIMD 7DOEHUW
6RPH RRWW FRRUGLQDWHBA XBV HQ AR RWABHMIHGBR XUFHV V

KHOSHG ORHPD REJMHIWROLQ WKHZHHBBRRQVRI L QWHIGHVMD G H U

7REOHU SLRQHHUHG DSSOLFOMRRERR WHRIMHHUREFRE. GDRRY
UHODWH WKH PHGLHYDO +HUHIRUG PDSWUWRDDQ RE O LAXWYIS 6l
PRGHUQ PDS FRQWRXUV WR VXSHULRSRYKLIKIRRIRG B N L3RG
JLYLHUDW R\ Y HOR BHIP XWKK PROD/SISRI® [0 RW HH URQ BIMRIO HP \
REM EDWNMSEQ UIMQVEW ROHP\TV D]LP X W K '8 U FRONMVHRE W/ IKRNEPVR G BIH @
YLHZV L Q FROZGHWE N@W LIRERYGE | H UF-DQRHR WRGHMVQ, 6 DQ D O\V LV
DQG JHRUHRH DHFEH@W PDSV

OHWKRGRORJ\

'H ZRXOG OLNH WR VWPWAKXDOQIBRYWWRERDRIWRRPSDUHG W
G DO UHFRQVWUXFWLRQV LV $EXH5D K BQYUXEAB PR BW V6 GH. C
WLVW IURP &HKRNVDDRWEH/IL) WKH WK FHQVRXWQWHNBWE W
PRGHURQ $IJKDQLVWDQ 7XUNPHZHVUWRBO O QB VY%DD B A K RWW
*XVHY 6WDIH\HKLY PHDQW WKDW ZH FRXOG OPbYMUYDLE R X
PDS IURKM QXG & DR QP RXRY MQGHURWDWRQAP\TV PDS RI W
DUHD JLY HQLWKDWHDSDUHVVHG JUHDW UHVSHB®WDR]LSMKR OH
3WROHPDKGIDEDSSDGRFLD D' WRHDU WKH PRGHUQ .DODETL
SRVVLEO\ IORRGHG E\ D\PRRA/ROE LUHNVHKISIY RE W

$QRWKISHJFLILF IHDWXUH RI RXU PHWKR G RIDQREKDNMKOQMY SURY
GVFULEHGLEM RROMMHGE KHFBM@RIOHG 3ZDVKHG WHOBGHKILWERTO WR
VWDQGDDS @DDRGBV*RRJIJOH (DUWK VBWWQE UW HD BEJPRRR INHKGH 6 7
JHRGDWDEDVH GDWD RI WKH OLFHQVHG GLVBY DAXZSOIOHBVZ
IURP TUNMOLEXIWHG UH O LIHQ GL RBNDKHMINRUX MNKAKIHHY WEB B H\WQ W K
*HR,))IRUPRPSHQ *HIRMBRDVRUWLXFROLVK IRRNPOGEWHBSHG XV GF
ULYHUEHGY DQG ODNRWGHRNUBWNMG/XEWHWWDMNKGE .DUDNXP 'HVI

,Q RXU SULRU SICGHPIRFOWWWHR W HBEQ WRUNVQRI ZLW K BMR® HP\ '

Q DWBH U HEQ/ O G GMRRPBQROL® D QG P R HUI) SHHOUSRRQUCNLIBHF K
IRBRHUQ WRYROLWR W QFLHQW REIMHEW XENPHXHQW YHULIL

>@



,QWHUQDWLRQDO &DUWRJUDSKLF $VVRFLDWLRQ
&RPPLVVLRQ RQ &DUWRJUDSKLF +HULWDJH LQWR WKH 'LIJLWDO
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&RQIHUHQFH 3URFHHGLQ JW3 UBIXH,FK 5SHSXE®GHBEWHPEHU

ILQOGKMNQRZQ RIENRPWRGANMPRIUDFDKQ VHUYH DV UHIHUHQFH SH
X\O RADMQGH QWRLAM RS WHKYH.RXV O\ X QN Q FER® \REOM FAL W K: 13 W R (
REMHFW G H\DED L DMLVR DML IREH VORODMKMW H PHQWLRQV DV ZHOC

'KDW FDQ JR KH ROGII'D AW R RMSRRMW DELOLW\ WR SPEESRLQW \
HUMDRFDWIL RQW¥LHQW VREHR KB Y ®UEHIWRD W R RMOWQRMWISRQ V L E O H
IRU @/X$0 LIFBX\QHRD QWK H 3W R O DRGGDRUMHSDGFLHY EHWZHHQ
WLROWRUDSKH OMFWRBUHYLRXVO\ DK RBDQREAVERSRQHQW

KDW®R TIXD QW HQ/RWALVRRIO H P\ V LROANH H UARPBVR I ZKLFK KH PD\
LQKHULWHG IURP LWL OMMGHFBNWW¥RU:H ZLOO GLVFXVV WKH
RI WKH DBNRIWW HRQDWKH TXWORWY RIQLW KB VQHLWD/HFWLRQ

'H SURSRVHG WZR PHWKRGV Rl SODFLQJ WKH XQNQ@RZQ SR
AQDWH V\VWHP VWBRBWGEDRQ MW WK RMKMKH QHDUE\ NQRZQ UHI
HW DO DQG $EVKLUH WWWIKRGYV ZHUKHEBWHATRXSRQ 'HO
ODWLRQ RI D VSKHULFDO VXUIDFH IRU WKH XQNQRZQ SRL
IORFNLQJ ZLWK %D\HVLDQ FRUUHFWLRQ 7 KRX PNRQHF K HYM R
PHWRRGR@QDPWSEBBYLRXVO\ XVHG E\ )LOMWWKB BW FXOVK P HW
RG BEDQROHGDNLV DQG /IEXWWHVRVWWULQIJHQW ,W LQYRO"
SRLOQ@WWUFPRQJ WKHP FROOHFWLYHO\ URWDWLQJ DQG VF
SRLQWNOH SODBL@RZWKRQKY IURP WKH VDPH JURXS DSSUR
SRLQWYV ZHUHQIW UHFRJQWKBEBV R/[X P WHKS OHUFHRBIVD MR G F
FRQVWHOBDRMKHRGWK HRIY® RWRRBMYDNDIDVDLJDB@MDH LQ
WKLDDRQG HYHQ aKLANWLUBKL FIRMIRDEDX UHWDQLD &DEVDULH
WKH PRGHU @ K$HD UHHWIXOD \R QRXIWHEFR YHRQ DQDO\WHV IRU WKH
IORFNLQJ PHWKRGV ZBHEWHK LSXE 6 W R®ELUG HW DO DQG
HW DO 'H VKRZHG WKDW SHURY AEURN CSHUSHFQEBLRQ RO
KRZ ZHOO 3WROHP\SNQMD@EHKRIZREMHEW ZHUH DEOH WR LG
LW DQG QHDUE\

$EVKLUH HWFDVO'HE WKH 3WROHP\ SRLQWNVQRZ® RQUIDOW FD W F
WLYHO\ LERLOVINOHRE QQWY SODFHG D SXSRLMHDWRH®DW L DXQHG
WR XMHOW K V L DLGIEVFIORID E OBIRRIQ DQG OLNHO\ GXSOLFDWHYV
$IJKDQLVWDQ 7XUNPHQLVN@ BOSDQGL ¢ PRIDRW KHUSITERPI) H
LGHQWLILHG SDLUV DQG WULSOHV RI GXSOLFDWHYV

,Q WKH FXUUHQW SURN N REY VAN €1\ R GHR URXHDWYH BB QOR

HP\ RENDNFSRWAKHE QIPRZQ REMHFWY EHFDPH RXU UHIHUHQFH
7KH VHFRDMBVRY BESS UR [L WERMEMBIW\W DW FRXOG QRRQEWKHI RU
ILUVW7 KW HSK LUGY R @W/HHSGARDMHIUMHG HQWLILFDW LR QWRR OHRPRH R
REMHFWKDW ZHUH SO DFHDGN DB SAKR{Q PRXVWH S U LR &b LLUHQ WY I L |
REMHFWWYXHUFRG & FORE LQ HDQGOREMHERWGHQWLILHG ZLWK
WDLQW\ WKH®Y HRMR BNDBE®RE WL LWHKE W [REWM OFWW E H
SOCPISSUR[LPOMKIOHQG WKH REMHFWYV V¥XIQND BO@AHG DS
PRVWO\ PRXQWDUQ \P DUME\ZER®XOQSEUHVHQW WKH UHFRQVWUXF
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&RQIHUHQFH 3URFHHGLQ JW3 UBIXH,FK 5SHSXE®GHBEWHPEHU

GLVFXVWRPY RSIL I LEF RE Y WHIWHREGIRWCH Z REMEXW L | L BRARDRIGV R
REMHFWYV LQ WKH QH[W VHFWLRQ RI WKH SDSHU

7KBHFRQVWORBSWQBQGHQWLILFDWLRQV

JLIXUMKREBRXUHQHUDEODBLRWROHPOY $I1JKDQLVWIDRQ 7RQEPH
%DORFEUREBBOH®XYVQIUFEJXUHBURYLGH PRUH ®HWIKXIHOHG
IRXU FRUQHUV GH YWAIOHR SHHG LIHISWBPEGOHY Rl PRGHU® FRRUGIL
P\YTYEMHFWV ORFDWH,® RQ \WKHK PRICGHVUDQ QTX thDOHRG KN &M Q Q

IRXQQ $SSHMBLWKH HQUWRKBWHHJH JURXSHG DFFRUGLQJ WR
LQFHV WKH\ EHORQJHG WR

‘HZRXOG OLNH WR EHJLQ RXU GLVFXVVLRQ RI LGHQWLIGFDWLRQ\
HVW RGO IKD DQG 0DUJLDQD $UHBRWHODKM R GPRQ FDUL 5LYFH
LWV WULEXWDULHV 7KHLU QHLORBPRRIVY HOK 6iDPR GHYD O XYH &DEOS
DQG LWV WULEXWDULHV VXFK DV LW WG DRH@HWXRE&S WH W ULE X
'DU\WH .RVKBD ULSRKPOQWPBHQVHOBEI G EIXKGO\ PLERDRBBPLYXV ORX
WDL@MSWHGBD$ULD [URP $SOUHISAYVKIDG RQH RI LWV WZR 6\DRNSKIDYV OF
ORXQWIMKDBMAMK .DUXNWYV RWKHDW 4B EEBQLVRVKDRXQWBDQQNQJ
ODU VKIESH @HIPGE GOIQWLILDEOH WKDQNV W RD\ KIBFHIR/SE Q QQ.R BBW E
SURYLYERAKDEX WWKH PRGHUTKBDERSGSDQLVRVDPRXQMRZIQ Y Q )LIX UL
1RZ$UHLRVWHYRAUQDUM BV/ LN UH L O @ XS/RWNMRDBNGHNRED H RRKHID U O \
SUH G H F BOWWRQHNU7 KHIWIR D S K H U DUBR LML DD NHRXWK IURP 6@ ULSKD 0
WDLQV LQ OLQH ZLWK WKH FRRGGIRUDWKNVJIBEXHSC REAH3 WRO®BHG
W KSHH IVR 5 L Y0DUW W BBWL 5LYHU IORZV QRUWK WKURXJIQ WKH HD
WDLQV DQG PDNHV LW WR 7XUNPHQLVWDQ ZKHUH LW LV FDOOH
'HVHWGE WR GRHV WKH OXUJKDE 5LYHU ZKARK BVBBXWRUEB WKH
8]ER\
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,QWHUQDWLRQDO &DUWRJUDSKLF $VVRFLDWLRQ
WK ,&% &SROQLHUWOQPHHSHSW R/ R &DUWR

&RPPLVVLRQ RQ &DUWRJUDSK

+3UDJIXHHFK 5HSXE®GHBWI

&RQIHUHQFH 3URFHH ;;;;

YLVXDOL]HC(

JLIXUMWROHP\TV ,UDQ $IJKDQLVWDQ
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WK ,&% &RQLHUWQ EH¥S-SW R/ R &DUWR

&RQIHUHQFH 3URFHH ;;;; *3UDJXHFK 5HSXE®GHBWI

JLIXUHKH QRUWKZHVW F YLVXDOISJHR3 LQ
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WK ,&% &RQLHUWQ EH¥S-SW R/ R &DUWR

&RQIHUHQFH 3URFHH ;;;; *3UDJXHFK 5HSXE®GHBWI

JLIXUHKH VRXWKZHVW FRUQHULQ $U
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WK ,&% &RQLHUWQ EH¥S-SW R/ R &DUWR

&RQIHUHQFH 3URFHH ;;;; *3UDJXHFK 5HSXE®GHBWI

JLIXUHKNR HDVW FRUQHUYRY X\DKOHL LHHJILR Q
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WK ,&% &RQLHUWQ EH¥S-SW R/ R &DUWR

&RQIHUHQFH 3URFHH ;;;; *3UDJXHFK 5HSXE®GHBWI

JLIXUHKBRUV SDUW KRH UHLVL RO L] H(C
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&RQIHUHQFH 3URFHHGLQ JW3 UBIXH,FK 5SHSXE®GHBEWHPEHU

J)LIXUH 38 B OR 8 BRROMRVMDLVBOXIHERIR IJOH (DUWK

J)LIXUH KD SVWVQODV RI $QFLHQW DQG &ODVVLFDO *H|

7R ILQG ROW WIMNUEYVWISUVRRMRAL@ EG PRAHHKDYH UHSWRUHG
FLHQW QRRWBLRRHJUHDWO\ HQODUJLQJ WKH IUDJPHQW RI W
VKRZQ LQ )ZMISBUWKH EH® QF BHRMEDUWLDOO\ GULHG XS Z
ERZ ODMMVMQFWKURXJK WKH RXWFURSV Rl 1HRJHQH VKHOO

VPDOO VZDPSV LQ WKH QRUWK DQG VRXWK ZRPELH VO G

WKOBHHUY UHOLHI WOHPRIRQ DORZIURZAH GUDZ WHKQHF MHOWH S
ULYHU ZLWK D EOXH OLQH
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,QWHUQDWLRQDO &DUWRJUDSKLF $VVRFLDWLRQ
&RPPLVVLRQ RQ &DUWRJUDSK
WK ,&% &RQLHUWQ EH¥S-SW R/ R &DUWR

&RQIHUHQFH 3URFHH ;;;; *3UDJXHFK 5HSXE®GHBWI

J)LIXUH 5HVWRULQJ WI2[RV S5L¥PMX 'DU\D

,Q WAKOLVQBEH KDYH FRPSOHWHO\ UHFRQ\ D(\HHWISHIHVHQW
GD$PX 'DIARPSOH LWV ENOKWEIOLNHEZHWHUPLQHG W

ODUJRV BOMHXNQWY FRQIOX}I2[RSDOHRD QF K U W KR X BY H
WIKHHLRVDIW HBL HEQ WKH VDQG +H U HDZMX D IEGVRRKAL O H
3ZDVKIHH®D LHIRXO®MDEG RXW W$SUHLRYV ZKYRKXDEVARZ LQWR WKH
2[RVZLWK RQH @ UDIQEXW QRW QHFHVVDUL®KIZOBWROHP\TV W
PHULGLRQDOO\ HORQJDWHG JURXS F$ULDILQ )LIXUH

J)LIXUSULD MG WKH IRI WKH DQFHME W QX RV

7KLY UHVXOW EURXJKW XV WR WKH FRQFOXVLRQ VF
XD\ XQWUXVWZRUWK\ DQG RQH PX\

'H ZURWH SUHYLRXVO\ DERXW FOXVWHUYV OLQNHG W

: HVW $IULFD )LODWRYD HW DO $EVKLUH HW = ,Q

OHGLD DQG 3DUWKLD ZH VWURQJO\ VXVSHFV$UVDNLD
(XURSR®KDJIJDDDO RI ZKLFK FRUUHVSRQ\ Rl 5SHGHHG

VHH WZR RFFYXOBUHWEKHMLIRUVW RI ZKLFK LVHOQ@ LK WHO\ 7DEU
7KH VHFRQG *DEULV LV OLNHO\ DOV /LNHZLVH WZRKR L
VWDQREBRKRRERWK RI ZKLFK ZH WDN*DXQRZKLFK ZH [U

WDLQ DERXW
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&RQIHUHQFH 3URFHHGLQ JW3 UBIXH,FK 5SHSXE®GHBEWHPEHU

$QRWKHU QRWHZRUWK\ DFKLHYHPH% WJ 2D % DWKBNY VEH WNUHDG H
ERUGHU EHWZHHQ 3HAKH P &HU DILPP&® EDYHU DABR FDOOF
IRUPHUO\ FRQVLGHUIHEG LDV V SIS HUWV B HD IBEAHMD WKGHBEW O N H G
WKDW ROG QDPHWRUDHBWRRHP\RSIODFHV WRBHURRKROWHIBDY RI W
IURPDVDNDBODWDDDUGDH ZKHUH 6LYDQMGIBLIMHD VORIZEVXVBDUD (
S5LYHU BRGER %DRKMWNH WKDW UHHHADRM\CH BULHIBQXHQ K\GU
'H IRXQG WKH ORFDWLRQ ZKHUH % DWHK M KL DXQUHR R HVXNHUGH W F
WKH ZDWHU IORZHXX BDWWHESWRQHMP\WY DQG LQWR WKH 0DQC
WULEXWDU\

JLIXUH 7KH SODIHD BIOWUHG MR IORZ RXW RIRRDOIKWHJID
(DUWK

&RQFOXVLRQV DQG )XWXUH :RUN

‘HKDYH SUHEHRWHG/' DO UHFRWRWHRFWLRRIRELRN LQFHV WKDW F
SULVH WKH/PEGHIUBDQLVWDQ 7XUNPHQ@KYW D@ K BIQBRXBEBIDWRIFK L V W\
EHWZRMHQHDUOLHU USEREY IV DXQFRAV WRKEV) IRU W L O HQ& UB L DHW WHL B DW
7TKWHVREWDLQHG WRIBQNWH G PHWKRGRORJI\ GFHRQMMDIU XE W IRRKQ FSI
%LUXQLJVRPRIE QUXG &KMRBSURYH XQGHKR XN OOBERYUORIBWLRQ

JUHNGVW®H UBIQRBRRZ PXFRHFLHQW JHRJDBKBKAMM D NEBHZODQQLQJ F
QHIMFRQVWEKFMWAL ROSWRYHG YHUVLRQ RI 3WROHP\TV ,QGLEL
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SHIHUHQFHV

$EVKLUH & 'XUKDP $ *XVHY ' $ DQG 6WDIH\H¥ 6
ODQG $ 1HZ 'LJLWDO 3HRRBM®UXFWRR @ K,H& DWW R QWWHIKQ B
&RQIHUHDFKLQIJWRQ '& ,QWHUQDWLRQDO &DUWRJUDSKLF

$EVKLUH & $XVBXSDSDQDJLRWRX ,. DQG 6GHWODMAKINP BWLF
OHKMRG IRU 9LVXDOL]LQJ SWROHP\YVH3HGLP HWWREEGHUQ *,6 7

$EVKLUH & $XVEHWDIH\HYD®G :DQJ 0 (QKDQFHG ODWKHPDW
OHKRG IRU 9LVXDOL]LQJ BAHRQRAWVRQ@DELD

$EVKLUH & *XVHY ' $ DQG 6WDIH\HY 6 . 7KH )l
sS*HRIDSK\” $ 1HZ 'LJLWDO 5HFRQVWUXFWIWRFHRG LIRIZHRIQV
WKe$ &RQIHUHQFH RQ 'LJLWDO $SSURDBISHY W R BOQUFHR JUD
,\WDOW PQWHRQDO &DUWRJUDSKLF $VVRFLDWLRQ

cCKOIHOGW - 'LJLWDO $WODV Rl WKH ,GRELQLWBSLUIRL
KWWSV LPSHULXP DKOIHOGW VH

%DJQDOO 5 DQHG\s 7 DDEHIDNRHELILWWABRUPSOHLDGHV VW

%HUJJUHQ - DQG $3WRM@HW\ V *HRIJUDSK\ $Q DQQRWDWHOC
WKHRUHWLFBOLRKIHIWRHUVL- 3ULQFHWRQ 8QLYHUVLW\ 3UHV!

%XWOHU GKHMWODV RI $QFLHQW DQG %o® V\(GEKOVHRIUD Sk
GRQO 'HQ&R 1HZ <RUN (3 'XWWRQ &R

'LONHS$ 2 7TKH &XOPLQDWLRQ RI *UHHN &BUHWRYWRIK\ R
&DUWRJIVR®EK\ HG - % +DUOH\ING ' 'RKGEDI®LYH
MWRI &KLFDJR 3UHVV

'LOOHU $ HYLHA RI 6WHYHQVRQW WUDQVO®WILRROWDO IRL
KWWS SHQHORSH XFKLFDJR HGX 7KD\HU ( -RXUQDOV ,6,6
@)

'LOOHU % SWROHP\ *(2*5$B3+< i%WRRN GLIJLWDO IRU
KWWS ZZ412 GRAV RU SGI
JLODWROD*XVHY ' $ DQG 6WDIH\HWHBBWERGVWUXFWLRC

3WROHPWVW $IULFD 8VLQJ ORGHUGGUREHHIEOLOWAMWRL$ W K H
&RQIHUHQRHWID $SSURDFKHV WR &PDSJWR JUDKSHW ¥ D-OHRUWLLND
*UHHFEWHUQDWLRQDO &DUWRJUDSKLF $VVRFLDWLRQ

JLODWRYD6WDOH\HY D&G. *XVHY ' $7KH )LUVW O0DS $ 0D
SHFRQVWURPWRRQQJ 3WROHP\$VQ *HBRMW/MOKEA IJLWDO IRU
KWWS SHUYRNDUWD UX

*XVHY ' $ 6WIRE\HY 6 *,6 $QDO\VLV DQG 'LJLWDO 5HFR
BWROHP\V ,QGLD EH\RQG WKH *D@URVHHGEUQNA RIH KEL QI
&RQIHUHQFH RQ 'LJLWDO $SSURDFKIB/ WR &DGWESMIDOBKLF
, QW H U QIDNWVRRIDUD SKLF $VVRFLDWLRQ

*XVHY ' $ DQG 6WDIHAIHYXBOL]DWLRQ DQG *,6 $QDO\VLV R
6LGHG *OREH LQ WKH 20GHBIQGLBPRB/MR@ &RQWH[WV
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*XVHY ' $ DQG 6WDIH\&@DEBGLXV 3W ROHM FHRDWIWH S HQF H (
SLVXDOGBBHAPHWURG

*XVHY ' $ DQG 6WDIH$HYJIWBWDO *HRUHIHUHQFHG 5HFRQVW
%LUXQL V 0DS IURP ZKGRIBY¥HHGLQ I &ml &RHHUHQFH RQ 'LJ
$SSURDFKHV WR &DUWRS UDSK®»R G RVMBOQWHUQDWLRQDO
&DUWRJUDSKLF $VVRFLDWLRQ

/ILYLHUDWRYV ( 2Q WKH 6WXG\ RI WKH *HRPHWULF 3L
S5HUHVHQW.DWWRQVUDSKLFD

ODQROHGDRGV/OYLHUDWRY WKH GLIJLWDO SODFHPHQW RI $H
RI DQFLHQW ODFHGRQLD *HRRIDGIBE®.D WPRIBW RIQHP\ V

OF&ULQGOH - $QFLHQW ,QGLD DV GHVIFHZ EHGKE\ GXWRCKHRA
ODQRKDUODO 3XEOLVKHUV 3YW /WG

0«OOHU .i .ODXGLRX 3WROHPDLRX *HRJUDSKLNr K\SKrJi
*HRIJUDSKY®OV 3DULRWUPLQ

1DGHUOLSDHLYIDQG 7DOBEKDQ (IHMTHFW RI WKH ([WUHPH )
$UDFKDHRORJLFDO 6LWHV RRBWHW U A-S RBOALM DUFRG & R QRANKU X F W
i

2SHQ *HRVSDWLDO &ERQVREWLHMPRT,)),Q GLIJLWDO IRU
KWWSV ZZZ RIJF RHRWIWDQGDUGYV

3RWWV ' 7 6DLOLQUPDR B\WVQU IDE DMSLQOH $FKDHPH
JRQIJXH 'XUPHWHG E\ 7 'DU\DHH § ORHWINHOHSS &DOLIRI
SQLYWUWRI &DOLIRUQLD 3UHVYV

SWROHP\ & &0DXGLXV 3WROCRUIRADSMKABQVODWHG DQG HGLW
6WHYHQVRQ 1HZ <RUN 1< 'RYHU 3XEOLFDWLRQV ,QF

SWROHP\ &*HRJUDSK\ 7KHYRQ@8H7UDQVODWHG E\ $ 6DQGX
'RUOG 6FKRODUO\ 3UHVYV

6WUDQJ $ 7KH $QDO\VLV RI 3SMROKHPRD UWRJIJUDSKLF -RXUQ
+

6WeFNHOEHUJHU $ DQG .ODXGVRKRWROHPDLRY +DQGEXFK
*ULHFKHXMKVHBOVHO 6FKZDEH 9HUODJ

7DOEHUW 5 - $%HBLQJWRQ $WODV RI WKHELULHHWRQG 15R
3ULQFHWRQ 8QLYHUVLW\ 3UHVV
7REOHB OHGLHYD® RUWKIRQVRMHFWLRQW®Q Q¥ LRIQWKG

SWRFLDWLRQ Rl $PHULFDQ FHRJUDSKHUV

7VRUOLQL &ODXGLXV 3WROHP\ 3*HAJUDSKNP <I61-MWD O* BRI
HYDWKRQ SURFHVVLQJ DQG PDSSLQJ WKH FRRUGLQDWHYV I
%ODFN 6HD EDVHG RQ PDOQXVFULSWYVY DQG SULQWHG H(

WK FHQW XYWHOQWRGEIDWDORJIXH 3 HR3WKRO/HR $ULVYV
8QLYHUVLW\ RI 7TKHVVDORQLNL 6FKRRO RI 5XUDO DQG 6X
KWWS GLJLWDO OLE DXWK JU UHFRUG
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