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BBBBEBBBBBBBBBBEBBBBBBBBEBBBBBBBBBBEBBBBBBBBBEEBBBBBBBBBBBI

'PLWUL *X6MHNXJH\ 6 WDIH\HY

9LVXDOL]DWLRQ DQGWROHZRMYGIHGRIOREH LQ WKH 2
ORGHUQ &RQWH[WYV

.H\ZRU&O/D XGLXV 3IWROHPSKDGF6 DQW AWRYUIKLVWRULFDO FDUWRJL

6XPPDUQ WKLV SIDSBIR WEHY X O W \P XRAWDXU S WERHWHRFVWH G W R
JHRUHIHDBGFYQUXRD GIDMBERXGLXYV 3WROHP\{V YOPLQDO p*HR
WKH FRQWH[W RI RWGRHEEDOHUKWQFDUWRJIUDSKLF VRXUFHV VR
ZHUH LQIOXHQFHG E\ RU GHULYHG IURP 3WHRO®HWRAfVFBDVVLYH
ZRUNXU *,6 DQDO\VLV LQYROYHV V XEXUWDKOHLYDMHW RO € R\QRHRUALH
HG@DEXOD 5RJHUDP®D GMUMXKL 7DEXOD +3HHXOH@UM BMRXCHPDLF
PDSV DQG WKH $0 | ROQDERMF YWD/E /Y ¥ K\D)XOIDGUQRE B W FR 1V
RQULGHG JRRERXRWEH pNQRZQ ZRUO GIVRQ WK K FBEQF E F6Q W V
WRRROW GHYHORSPHQW RD V' *RIRI\D B Q@ BMRE N P

,QWURGXFWLRQ

&ODXGLXVZDVRDMRU +HOOHQLF VFKRODU X GIURPULDBRIQEW LOH F F
HVWKE@LU WKH IRRgEDWOQREOV ROGVIJVURUBOBKISEPDHQY HEVHOLHYHG
W KDUHYH®E $OH[DQGULD (FABHQ WX SWHRHD HFPQ PWWIRF U D S K \
BWsFNHOEHUJHU  *UD D VKRV WIS YHRNIREX P H LARFFMWG LQDWHYV R
REMHRARMLW R XPWXH *NQRZQ ZRUOG  7RIHWKHHWD R F LREQWIFPMLVH ¥ R P
WRZQV FRIOR@DLHWV K P DERHMSO H\P RXQWDWUQYV FDSHWHEDNV O
ULWHRXUFGIBR XWKWF DGGLWLRQ WR WKHWEW HFRQJ ZWW & HRR R
WXGHWRORIPH KVHIXO GHVFULSWLRQV DQG OLVWV RI WULEHV
SURYLQFHMNRRXDKER Q JWKM KQIRUPDWLRQ RQ ZKLFK 5RPDQ OHJ
ZKLFKWGHVWDQFH GREBERWR@L®) DERXW WKH VKDSH @& VL]H |
PD®DNLQJ LQVWUXFWLRQV IR U /WXIUHHUHD GLR M4 U IBNGHHR SUHBINH G W L R Q
IRU D ULJRURXV UHYLVLWLQJ RI 3WROHP\ V UHSQUWWH®@W RW L
JHRUHIHUHQFLQJ

,Q WKLV SDSHU ZH IUDPH WRKH SHRXOGWW RIHRRW R,E&QWBEDIHR U |
\WWLD/QG YLVXDOL]DWLRQ RtHRIWIOSKWRHBWROWP\WW RIFRWKHU I
YDO DQG PRGHUQ FDWWRHUPISKKEFKRXHWFEHWV. QIOXHQFHG E\ RU
P\YTRSXV PD2YMWMUSKHOLFPRQRQ@WRGHP\TVY 7DSUREDQH DQG
WKH *DRPWKLUH HW DPUDBEVKLUH HWWIOH J)HUWLOH &WXHVFHQW
GDHD 3DOHMWLQ@BVRSRWDPLD DQG %DE\ORQLD %3HAWKD U BV

$VVRFLDWH 3RRISIMVRU RQ& ,QIRUPDWLRQ 7HEXKIXR/GR NS BEEGCKHBGRLYHUV
(QJLQHRWIHROORYBRZ SXWNILDAP@LO UX
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,JUHODQG $EVKLUBGLW BEB\RQG WKH *DQJHV 6HULNH DQG 6L
DQG :HVW $IULHDV PLOD DHMFOYTH G H P RV KIMGAEL WHOBDQID @/ \ D Q G
XQGHUVWDQOGER I HRNOHIR DHEILQHAWXK WKH ¥ RRWU G 5G BPWHIG ON R
UHO\LQY IX\S®R® ¥ROBOIGLDQG PRGHUQ PDS\L\WGIQMHRMULMHE | VLP|
WLKHEULG WRDOFEKQGSEURWVKEHQWRRBERBEMHFWY PHQWLRQHG E\ 3
DV UHIHUHQFH SRLQWV WKDW KHOS XV SODFH DRI LGHC
JHRUHIHUHQFLQJ WEVN RR\PIS®® WHRP IVREVFEBIQG L V \G R Wi LIRR) V D (
S L O DNULIRFWWFKRHPLB R X Q BWHKGG EVFUHSDQFLHV B Q)Z\HAHUQHSEA W HDUOHR,
WLR QWY RRIUDBKDOE KIDQ VKREDY LWALIERQ@WLE X W L QLIQQLRL V HR ZI)F V
ULJKMDNH 7KLV GLVWRINVLRIQWREMXMMOWLI\ LQ UHODWLRQ WR
URUGR XYU LZRRW Y KIFRK I L WAHDGN WKH SUHFLVLRQ RI RMU PHWK
GLFWRLRFRRUGLQDWHYV RI WRH DHEGN @ RZQL ISVREDMDUIRD ©/HJ HRTL W K
W KKGHQ H TK@ O L W\ ,ROS EIDWMIE KODWR SRV H G GONE D\G RRACHVHY SODF
3WROHP\TYURLYDMPHR VW HQWLUHO\ LQ :HRPR I$ MBIERVDS FDNIDRHEE] Z L
E\ 3WROHP\QIGQ KIEH\RQG VOKRX*D GDBEWHU RQ 3WRDKLPU Y HWW DE
ZH LQWURGXFHG REMHEWDP®D ¥ WIRQFPW REMHAW Y GLQWR
NQRREMHNFMQW D W LY REWM HEGOWRE PHEWY SODFHG DEBESIR[LPDYV
FDWHKNY FODVVLILFDWLRQ ZLOO FRQWLQXH WR VHUYH XV KHU

'KLOH NHHSLQJ RXU SULPDU\ |RFRYUDSEM KBQH 3BHRHGH R PW L
YDQWDRIJMVRK FRRWHURVNNER UNWF&ULQGO M KH) R Q\BRIXN. SO XV

RI WKH (U\WKBAKRID 6WBHULSOXV RIFKRQQRHURGRWXV ODULQ!
DQG $ GH 6pOLGPRWKHW (GGHQ\ WKSHWRQLQH &XQRAHUDU\
7DEXOD 3HXWHQLHDQGQBYQWKMYHQQD &RVBREQBISWAH

ZLOO VXSHSYQ \HRAWRIF UH QW M H B 1B Q/BABHAWEDHQ D O\V LV R IGDWEDO H P\ T\
WKIOG DQG PRGHQQWHKRHQ QYHDW &/ WAWER QW 3 HXW QQWHK U LDIQBW L I
DIWHU WKDW

7TKHRXUWEKWLRQ RI WE&UHSBR{U XQDO\RIOWUW BG 0UGIE6E R WNWGEJ X F
7DEXOD 5REHOXRODPPDGU DO OHU7KH | MMWHKW IRXQICRSHUGYELO O
FXVMRUHIHDHROGDRRLF SWEOHPPH & KRWX W *UHIRUDNJRP
ODWLFDQXV B8UELQDVWRCBMWFXHP\TVFGDWDVHW

7KH VL[WK VHFWLRQ VK™D G R IBW REMBEEHW R USFOA RIQK/H. Q H W D E
FDOFXODWKG MKH ILUVW \HD UQRBIOWRKH R X ORHE R DWERIIE 6iL G
DQBEHKXED BRVHV &RKID@RQJ ZLWK WRIHWARR H GADDMGRIBWHF WK H
VXEVHTXHQW SULMWLQJV Rl WKH ERR

,Q WKH VHYHQWKHVHEMNG@® N DLBEROODW L]LQJ 3 WIRGH® \JRE®HR
RLNRXXpQQJ VXFK PRGHUQ *,6 WRROV IRU GHYH@GBBSPHQW
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$UF*ORERJOH (MDQUGVEKEHVHXPGOWDZ FRQFO BV VRRMYDICEWKWH IRU
IXWXUH UQVWBRMH AKLIKWK DQG ILQDO VHFWLRQ RI WKH SDSHU

ILWHUDWXUH 5HYLHZ

7KH EHVW PRESMIQN EV O O/MN REWRRNO HP\R YU DISK \WDBKM KR ULWDW L
WUDQ\LQMMRLREWBFQHOEHUJHU DQ GFRMIWERWKN YHUVLRQ RI
RULJZR S L QOR® WHIE HHW P D Q VIKIRIRRNG BRP SD Q LE GWED ED V H

RIBWROH P\ FRRIRMIGAQ DIMCH ¥ O H F W UKRHD IGFD WRDUEPIDWH VX S SOMRHOV D FR
P\REMHFW ,WNK\IW HM KDYH DG RGW--HG HQE R XU HAURDIWEDOQ UDV VK|
JHVW PRGHU@ RID BMRREOIRAFAWDYH REVHUYHG WKDW PDQ\ RI WK
EDVHG RQ WKRVH IURP DQ RIPHIRILHIES KD VDLOH W U D NKODWD R YR
FRQWOLHMWCRURXJK OLVWV RI GLIIHUHQW VSHOOLQJV RI 3WRO

7TKFRQBRPSOHWH WU DBQYROMRURMLISKXWR (QIWRDK P\KDV ORQJ
EHHQ NQRZRJE WER EGILVWOHU 'HVSLWHZWR EM KFQWKLYV WRKUFH
FRPH XSVXILWEDEOHVK FRXQWKHK SBRBRWQERAMNVYHQ WKIIRE WKH
Q\PMRIXQIFERIUKIKMH RULIJLQDWHG IURP PDQ\ @H IPXN\NAD \B RLAN
WKORVHW RI (@DPH VKV \VWREDE HEGVEHLMWRW JIJUHQ DQG SEQHYV
OLGKBIQ DQORGHWPILVK WUDQVODWLRQ RI| 3MBRHPWIHRIRW HW L FC
SK\DQG 'LOOWUD QVWERRMNG

7KH DWODVHV E\ 7TxEBHHWGWDY D YE U YIQE DOXKPDXWAHW R LQIR
PDWLRQ HVVHQWIABDOWIRIUFIDWMRBEWE®R D WHKWRERBRBQWQ GHYH

R8 @QH[FH OFDHNMWXERW HUV 3WROHP\fV OHGLWHUUD@Q®RQ DQG !
YLGIVRULBHQMXBR GROEREP®RRWURQ RI PRGHUQR@EFRRUGLQRRBMHW KHG
PRQRJUDSK RQ 3WROHP\ DQG GLVFRYHULHV LQ $VLD

/HR %DJURZ SURYLOQWG KWYRIQMWORQWKIH RULJLQ GODHMWRDQJ DQG
SKLQ KLV IRXQGDWDRQRD ZRUNWYWDJWREDUWLFXODU %DJURZ
WKDW WKH H[WD®MRPDFKWHIESWOVWHG GXULQWKH B \QDY W LEH
(PSLUH DQG WKDW 3WROHP\T{V ZRUN KDG UHPDLEBG VY DUWKXD
KLV GHRDWK FHEZW[RRFMRUGLQJ WR %DJURZ DQ DQRQ\ARXV DX\
QLDTV JHRBJKINSIAWW X\MRVW OLNHO\ $QDQGDWEK IXWDW B VW L 3 DJSE
$OH[DQGULBF F $' RQFH UHZRUNHG DQG *MHRJIUBIBHG WKWHR O H P
PRUH ODUFLDQ RIYFHUWDFPHOWERQHG BWMROSOXVY RIKMWKH 2XW
3HULSOXV PDUHW HRBVHI IQ RW K B & H DPEHRMWMKRADMGPRE V HEW Y DW L R ¢
%DJUWRE SUHSDUH WKH UHDGHU IRU ZKDW @H[WWUH DERXW WR ¢

7TREOHU SLRQHHUHG DSSOLFDWLRQ RI PDWKHPDWLFDO PHWK
ZKQ KH GHULYHMHGXDWIHRMWONAKIODROQW KLS WKW ZAHHILHYDO +HUHIR
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WK ,&%$ &RQLHUWQPHISSBWUWRW R &DUWRJUDSKLF +HULWDJH
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DQEEQ REOLTXH 0HUF DX\PRIW BB NN H FOWW HERFOWRH B I WHIEEE DVERD
\WLVRRRD SADQ EH URXWIGH O LW NUBRNSHRE RIBBYLLHRA ZRIHNM Q FH G
LQ VOKHRG XFMWWR®Q DERYH

7TDEXOD 3HXWLIGE BWRRR\YD S K\

7DEXOD 3HXWHQYIHDQBQBEWLDQ DRDFLSMWXREBW PDGH LW WR PF
DVUHFWDRRIORMUFKPHQPNWDOO PQGRALUVFRYHUHG LLQD VDKELEU
*HUPBQW\ Rl :RUPVR@OXMVMRDGELIITHUHQW B\KRYD PP \K U YI R P
DWWHPSWHG WR YHHRUMIBLOANBGHERH &RQUDGL OLOOHUL IDF
WRVRNB®EXOD 3H X \WIWRQKIH UX O @ DGDNVRIXHREMHFW FRRUGLQDWHYV

DQG *UDVVKRORWWHG LQ WKH YRUF® PR W BK RWKHIF WHRQD Q JX O

JLIXUHDXOD 3HXWLOQVHIAWBQBRR\YUBK\H SXUSOH SRLQWYV

7DEXOD 3HXWIQQDMWWIWRIDNV ZDV PDGH WR DFKLHYH D ®IRRG IL\
QHDQ 6HD 7KH UWMNWEWPQIHRFSRKRZQ LQ )LIXUH

ODMRU GLIITHUHQFHV EHWZHHQ WKH WZR GDWD VHWW DUH LF
FRPH LV XQVXUSULVLQJ JL YWHH HUKH FRDEIS BOGHQE® XIQW BHR G
VLQFH 7REOHU 7 D ERO\DD 3 WKKIDWLIH DL DD\ GLITHUH®W SURM
TXLXYWR DVVXWKHMVWKHDW QRWLRQ RI SURMHF\WOQRQ \PRWX \N @ K 2K F
ZKRVH OLIHWISSHURYL BDWH®R UEM BWMKSBHQW XU\ $' EDVHG RQ WKH -
&ERVWDQWLQRSOH UHQDPHG |UR®G%W BRI VEURP IFQ HW RHH RW 5D Y t
Rl WHKMWHUQ 5RPDQ (PSLUHVXRPHVWMGIWX U\ UHYLVLRQ /HYL
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,Q IDFMSSIHW UV WKDW LI DQ\ QXPHULFDO GDWD UHODWH:
PDNLQJ WKLV SDUFKPHQW DW DOO WKDW FRXOG RQO\ EH VR
PLQG WOMWLWRMW DVWURQRPHUV FRE®EFRHD RXQU (D OW W LA XKt
JRRG ISUR® @ EWIRH M LPH RIRZMREBHMP WKH WHFKQLFDO UHDVR
GHWDLO E\ %HUJJUHXDWGDWR@RW WKH WDVH ZLWK WKH ORQ.
IHUHQFKNUHIR UH WX GH QROEHNMODEAQ HQRW EH WUXVWHG

$QG \HMEXOD 3HXWVYQDHULDRD XVHOHVV ZKHQ JHRUHIHUHQFLC
PRGHUQ PDS 7KDWYTV EHFDXVRADKQ®D N3H 3 W ROWMRMHADISN W R
J\ RWKH 5RP® @ WWPRUN DQG RW K HUWKDAVZD \U B8\ Bl UH/QLVOGI\U DX
ZLWK VRPH SHFXOLDU 3JOLWFKHV" /HW XV LOOXVWUBWH WKL
O\ DW WKH :HVW $ITUREROID BHXHKR RQUILDFADRHUDG OLBOHUYTV |
VLPLOUHKVHG IRU WKWH\DISNDHR RY HEMY ERWWKQWIRGHUQ 7DQJLHU 3
7LQJLV &DEQRBBLDXP 1RYXPFGR 1RVWAESLQWRIH VKRZQ WZLFH F(
HDFK RWKHU DV WKH PDSPDNHY ®S5\8 D UMHERXOA 6 EH RN PRGD W |
ZLVHERWKEBDEED ,XOLD RIDPGHYWWKW (DVEGRAMED QD EDOODFD
3WRB@DMBLLQ /LE\D , QIOHMRL W% WEMRA® MEA MU H VERERUGLQJ WR
SHEXIIDW %DEBDHHOQWM ZDV FRQILUPHG E\ D@ KH DRFKDMIRFOR J
VLW RKBIP X VLIEMX VR G BWR O HPD EX@® 3 H X WOLAQJ R BBMBRI®@D ¥ DD
OLNHO\ GXBPLWBWHQ URXWH VR¥WDELBMRZDUG WKH SKDQWRP
$QRWKHU REMBFW JWBESTWIRW D). FLKH PRGHUQ PDS WWHFRUU!
NQRIXLQV Rl $TXDH 'DFLEFDORQDW 3WROHP\ GRHV QRW PHC
SODFH +RZMYMWRZ ORFDOL]HG RQ WHEBFURDB BE&® ZIHHROWKTHX
NQRZQ SO®REHOIOROODWORQ f &RQVLGHULQJ WK D5\W OMKHH UR X V
PRGHUQ UXLQV RI &KHBQWKDQYROUWADB@H GWRQRUWK LW 3WROF
GLQDWHV ZH FDQ IX%WEB QCERIFDX 6 HUMK® XS COLEG WHK R IPR D By
OLNHO\ ORBDWERQ,XQUD &\D PASKHVQRAMRHW\ R1 %D D DMWRYBUBW I
QHDWRXQW DWKD S/DXRX WG MBGROXELOLY IURP HLWKHU $T
*RQWLDQD
$QRWR B Y RLQYD RE V H UW BMIERQD D V3 H X W ZQ SWHIH. DOQROF BW UR/QXWP R |
ODJQXPWRBRRUWXYV 0DIZTBUMWXP 'LIWEKIRPUXP +DRFEFRSDUHG WR 3W
HP\ORUHRWHMUPDS VKRZV WKHP DV LI WKH\ ZRDBD@BRFPDWHG |
.HODPPRGHUQ *XHIHALODQ XMPLVSODFHG E\ a NP DSSDUHQ
*XHOPD ZDV RQFH ORFDWHG QHBK K ERPMP@G LH VINGHIW EEHRQ GA-
GHUV RIXWIKBURYLQFH ZHEZKHQHGUDZKQUQ 1XPLGLD ZDV DQQH
JLODWRYD HIWFBB®SWHG 3WROHP\\KRULGHUWD NW IOHL SIRWRWR Q V |
WKH PRGHUQ QDPH RI RQH Rl WKH ORFDWLRQV RI LQWHUHVW
DERUWXYV ODIMIXWKH pJUHDW SRUWT

,Q WKH QH[W VHFWLRQLRIOWKRRNSD®HD 3EZRIGUDHGU 0 IOBHIZRIWY VP D
VW UXFWLRQORI 5 REHUX OP PG3U DL
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,QWHUQDWLRQDO &DQWRJUDSKLF $VVRFLDWLR
&RPPLVVLRQ RQ &DUWRJUDSKLF +HULWDJH LQWR WKH 'LIJLWDO
WK ,&%$ &RQLHUWQPHISSBWUWRW R &DUWRJUDSKLF +HULWDJH

&RQIHUHQFH 3URFHHGLQI¥&BEMSRED S5RPD@HBWHPEHU

TDEXSRBULDQG 3WRCCHRR\YN S K\

OLOOHU H S UR WXF R Q WWKUBKFFR\RIDREX QRD 5 R J Bl LIARDUWQES\ D S

SURPLQHQW $0REKEDPHRIHGWOOWHGS' 7KH VKDSH RIPWIKISCRULJIL
PXQGUDZQ IRU .LQJ 5RJHU ,, RI 6LFLO\ ZDV FLUFXODRU EXW C
WQRIRU ODWLWXGHV EHWZIBDNQKHfRARMYROLGDWHG VBIOHHPDS IL
VSUHRGHULQJ WKH T UHRRWDINRXWOKDHUDUFFKUWLRQ IRQ WKH PD.
ODWLWXGLQDY WMKHHRBEWDRGU FDQ UHDGWHKDREVKRZWY RXRPR)Y
JHRUHIHUKH®ELQUWRADISH FRPSOHWH 3WROHP\ GDWDVHW

g JSTH(L S99 AL TAM ™o =
e s B R —

Pl AR C D

)LIXUHDEX6®MHULDY D3 W RTHRP\Y B /K- HFHR)L Q W V

‘LWK WKH EH\DA HDWR HRRIKW K H U IPGHRIVGZG HD Q UHD GL G RRAEVHU'Y
RQO\ WKH UBVWIRIVDP®DS LV QRQURYEIUMHFOWRKEY QVKDQ 3W
RLNRXPERWVR ELJ GLIQRUMFEEDBBHHOHGLWHUUDQHDQ DUHD L
‘H FDQ SUDFWLFDOO\ KHDUWXRR & HF\ R VD PWRW\WHGP WK H JUHD YV
(XURSH LQ ERWK ORQJLWXGH DQWDOPMLAUXGKRIIRYU WEE WHKBIO
ORQJLWXGH WR $VLD DQG LQ ODWILWREH $VMR WIKE\D/ DRY WK R H
,GULVLYV PDS LV QRWDEO\ IUHH IURP DQRWKHU 3GHILFLHQF\
QRW VKRZLQJIJSBHO®IRLAXURQG $VLD VXUURRWKHGPDBEDHED Q L
PXQGLGDORQJIVZEWHD 3HXWIKQVHBDD EH GXH WR WKH LQIOXHC
ZRUN D®UDWL DGGV QHZ GDWD RQDWKLBIORIMIWALE D URS\V \§ B Y
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&RQIHUHQFH 3URFHHGLQI¥&BEMSRED S5RPD@HBWHPEHU

&DWWBIRQDPRVW OLNHO\ D :HVW $IULFDQ ORFDWLRQ ZKLFK
LGHQWLILHG D¥HWKHIIDR BMQURH FRXQAWRWLEHUBI RTKHA\
+\UFDQLXP VHD FDOOHG DOVR WKH &DVSLDQDVYW¥XXUVURXSHG R
DQ LVODQG DQG ZH PD\ VD\ WKH VDPH RI WKH ,QGLDQ VHD |
WKH *DQJHWLF DQG WKDW ZKLFK LV FDOOHG WKH *UHDW JX
ODQG RQ DOO VLGHV

‘H IRXQGKMRRDW WRI 3WROHPSU\H\HYQBQLYOYR PDS FDQ EH HOX
UHDGKMI*HRIJBEBSKIDERU  #4& $' DY DQFIUHMW JHRIKBR SKHU
RIIH® GHWDLOHG GLVFXVVLRQ RQ KRZ WR LQWHUSGHWSD +RPH
WZDLEWUDER 6WUDER ZDV D SUHGHFHVVRU RI 3WROHP\ ZK|
YLHZ WKDW WKH ZKR®H \*XQRRQQLRHIEE 0O MIKBIXRRVW REYLRX
VHSDUDWH WKH (WKLRSLDQV LQW RDW ZIRO S\THINQ\D \BY RASFS \GHRG\DR/
E\ &UDWHYV LQYROYHG GLYLGLQRXKGHP:ES L2FIHPIQ KK WHRZ WHBIN
ULRQ VHWYV DQG ZKIHW KHOSVLW[IWVDLQ VXGBBHYLHPHYHWRER SR |
LQ 3WROHP\TV 6LQDH D3PLNV/Q DWKHRXO W KMD KMG $V L DD ELHQ WV K H U
3HXWLQ XHRIL DMKH- RDS 8H OD &RVODGMWM@ B/ SOBEHQDH WR
WKH HDVW TURIPO,IWEWBIU IDFW LV RL YW MLKOIDWV X DQ | BFDQB H R
QLHG &KHHWVEROXPEXV LQ KLV H[SHGLWLRQV DQG GHPRQVWU
FDBR D VW QRHWWEBIUW L F X O Bl SO0 DWDWLINR @ R | | HR X G GEK B WRIDER L\
LQJ TXRWH

%XW (WKLRSLD PD\ EH GLYLGHG LQ VWKQ® DRRWIKHU WBRVFHX
PDGH FRPRWUOY RQ WKH RFHDQ DORQJ WKH VKRUHV RI /LE\
5HG 6HD RU IURP WKH 3LOODUV RI +HUDFOHV DOZD\V WXUQF
GLVWDQFH EHFDXVH WKHMO\ZSIHBISIOHY)GHU ARGUEXPVWDQFHV DC
OHIW LQ WKH PLQGV RI PRVW SHRSOH WKH FRQYLFWKRQ WKD
PXV DQG \HW WKH ZKROH $WODQWLF 2FHDQ LV RQH XQEURN
WUXH RRXIVWKKHUQ $WODQWLF

W GHILQLWHO\ ORRNYV OLNH 3WROHP\ KDV DFAHSOB@DWKRYD
WKDW KDG WKH (WKLRSLDQV 3VXQGHUHG LQ WZDLQ'KRQH ZD\
PXV" Rl XQNQRZQ ODQWVRYXRNMRANQRRP WKPG RI $SHWKLRSLD D\
FRXQWHU 6WUDER$U D UIREBHHE W VWKKIDYH 3V SRNHQ RI WKH ODVW
FDPH LQ WKHLU YR\DJLQJV DV (WKLRSLF OMPQZKWEAH\ WREB KRG
RI WVRKHNRR®PXUURX REM® EWHPDLQHG VR SHUYDVLYH WKDW VL]
DOGULVLYV ZRUN KDYH EHHQ UHSRPDWS T RQARREHIW Q RZIHAGK LO) FA
WH[W RIWKOLE DHXQQEDORRNL QB DONRISWHKIE IURP :LNRGBGLORZQ LQ
JLIXUH
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&RQIHUHQFH 3URFHHGLQI¥&BEMSRED S5RPD@HBWHPEHU

,Q WKH QH[W VHFWWR®E VZBSHELRIRF DSBOBI NQREBDH+HOOHQLF 3W
PDS ELFHSKRUXV *UHJRUDV IURP 9DWLFDQXV S8UELQDV *UDHF

'KHWKHU R,GWRMNIVOZRUQFAGYEN BWRIEBRIBDISKHZHU EHWWHU |
ZHUH FRPLQJ

J)LIXUBGIDS IURP $0Ov LEQVHMXWDOVDYW RIFR®YLVLMWNE 5XMDU
*HRUHIHUHQFLQJ D + HOCDCBAH Q LFNR/ ORI HMPD LFW DV H W

JLIXUHKKRZV WKH JHRWKHONME RHOOHQLF 3WROXFRIHALPBSKRUXV
*UHJRUDV IURP 9DWLFDQXVHBUBLIRQ D W R UDWHRDRAPD Wy WX H W

SRLOQWV RI GLITHUHQW FRORUV DQG VKBSHYREDUGOMHPW V3R R
RLNRXPpQ-

JIRQGILV FRXIQW B QL VR WDHYR SAHHEBIL X P DQ G W KWW RIDDQQOWFRILESSW G L V F
DQFLHV LQ 3WROHP\ REKIH FPD W RIRAKE VOBMMHFOW LV XQVXUSUL
FRQFOXGH WKDWF U R WHR PUDEMEKSEND R WKHHE U WDV NV ZLWKRXW
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&RQIHUHQFH 3URFHHGLQI¥&BEMSRED S5RPD@HBWHPEHU

PXFHK[WWLWD RUPDWLRQ WR WKH 3WRBLHR\W®DIWL R RHWVR GOV
GRHV QRW DWKK®RRZDX¥FRWROH RI VLPLODU UHVXOWY WKDW ZH
PDSV

J)LIXUHHOOHQLFELFWORDGBHRIYKURBRCHRPNYIBSRLRMWELITHUHQW FRO
DQG VKDSHVY FRUUHVSRQBRAURRXIPIpBYUHQW SURYLQF

7KK O IR QYLEXIBHO/G 3WRUHRI\WWD S K\

7KISOIRQVLQAHWH BQUKMPDULO\ DVWURQIRRLFDO$W R E O HY VD OHFX
WKH UX@YRRQVR ; RIHINVDNQGHEDQVPDF EHQ 6LG DQG -HKXGLE
&RKHQ 2Q S KRDBERYHIHUHQRHGELWLRQORR QWK BEHWREKQIGVD

OLVW RI FRRUGHGDWRBMWFFRMVZKLFK WXUQHG RXW WRYEH G X
OLVWHG DOO REMHFWVY DORQJ ZLWK WKHLU $TORQRLQH 3V
$SSHMGLKH XQLTXH REMHFRWW O\ FUWIOHDMQ GV 6DUGLQLD DQG |
RQH P RX QMSSLD BHQDMM\USS DL Q RI WKH REMHFWYV DUH ORFD\
DQG LQ $VLODHDQPOBHIRGX WKH FDSLWDO RI2XBORILWKBIQ V|
(XURSHDQ RE MM FOAR\DDWHKIHGE FRQW L (PHRQMWIDL.G LO®AD GD (RHPR DQG
WKH ,VvODQG RI 6DUGLQLD LWV FRRUGLQDWHVOPRDWRRHQD WK
ORXQWDLQV LQ WKH PLIGHE ®8 R Q WKQH LVRORWGL QDWHYV Rl %DE\(
PRVW H[DFWO\ WKH ORKIUMIKGHf LWMQRWHDG RI f 7KH ORQJ
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&RQIHUHQFH 3URFHHGLQI¥&BEMSRED S5RPD@HBWHPEHU

UHGXFHG E\ GHJUHHV ZKLOH WKH ORQJLWXG H VODVILWXXGB F
LV URXQGHG RIl WR WKH QHDUHWW HS $0 URIGIV LFRP SRR H G LVOR \§' W
WRVH RI SWRWHMBEXQGHG RIIl WR WKH QHDUHVW GHJUHH 7K
3WROHPRM IDSXRRVW H{BFMRRU G )LOPWHHIMWRDHQFH KDESHQ WR
RXVO\ GXSOLFOROR YKRXYGRRLIDQ WKDW WHKHWREBNLQDWHSQUFH
DPD]LQJ WKDW WKH ODWLWXGH RI WKDW FLW\ LV RIl WR WK
OHDQZKWXH ODWLWXGH RI *HQRD LV LPSURYHG E\ DWEHJUHH
DXWKRU Rl WKHB RREOR\RPODWHYR FRUUHFW 3WROHP\DV ZURQJ
LQVXVXRV LP SIRMAM\QZIRWEK H 9 H QRIW RIMEK H U RIVMH L,/ RO MDKH ,WD O |
RI WRHR U G\LIQUWR\PH
7ZR YHU\ GLIITHUHQW WDEOHV RI JHRMIMD SKKLE REXHHFW \H G HW E
$OIRQVLOH WBBOMH\G DQG EHQ ORVHV &RKHQ DQG %HQ 6
8QIRUWXQDWHO\ LQ ERWK FDVHV WKH ORQJLWXGHV ZI
7ROHWRPHGR DEBE® MXH O BWILRXEGHGZRIU W R2 XK RO DAHDIQ\WH V
IRU WKHVH WZR QHZHU VHWV Rl FRRUGLQDWHVY LQYROYHG S
$UF*,6 VR WKDW D JRRG PDWFK LV DFKLHYHG IRU 5RPH DQG
ZLWK PLQRPWRUUHFWLRQ WIKWWHOPBGROQ QLMD Q DQG 8OPD
8OP

JLIXUH6 DQDO(XURFRBOMHFWY OLVWHG LQ WKH $OIRQVLQH V
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&RQIHUHQFH 3URFHHGLQI¥&BEMSRED S5RPD@HBWHPEHU

7KH URXQG V\PEROV ZLWK EODFN LQVFULSWLKMVSDQMN WKHDP
JOHV UHW®K/ FULSWLRQV FRUUHVSRQG WR WKH $OIRQVLQH VLW
EODFN VWUDLJKRW OHQSRQGKIRAH EHWZHHQ WKH $OKRQMLQH

WKLYXUH ZRERUMNSURJIJUHVVLEMH QY WX RE EHRXXIWR WKH UHD
RIORQJLWXGH PHDVXUHPWEW adttwmwwdbe ®@RRWLHY DQG WKH
DUH IDU IURP EHLQJ SUHFLVH LQ PDQ\ FDVHV

9LVXDOL]ILQJ SWRGHRT"OREH

'HKDYH SORWWHIBNDPWROUHPQTI$UGE*OREH DV VKRZARQ®RHIUVIXUH
SWROHPRRQVW UIXEFWILRDR&Y WRRIOH (DUWKXMNEE® RBGLXWDIH\HY

JLIXUBWROMNPEILGHG * RREHRREQ @UF*OREH

JLIXUH WKRZQRUWKHUQ SDUW RI 3W RSOMRPAN @& FINDLXUAH VD@ LD 71
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JLIXUBWROGIRE & HOIRPYKH QRUWKHUQ SDUW Rl ODXUHWD
7KH JUHHQ PDUNHUV FRUUHVSRQI® ORRZ VRIOH W @RI RVEMHH AWM Q \
ILHG ORFDWLRQV DQG WKH ZKLWH PDUNHWD FHCR QBB WHO D S\
XQNQRZQ REMHFW ZRXOG EH GL7\KSO® DR B G DR\ULHA DID UM @ LRDIW M/H
HYDQW WR RXULR QURE BGRELQ/AKIM @IXH UHDGHU FDQ VHH WK
WHQWDWLYH OR FDR\QLR IGORRMINS \N R CRUFED X Y LW DE D

&RQFOXVLRQV DQG )XWXUH :RUN

‘HKDYH FRRODXB® R HX\YU LAD\SDIN L Q7IDW ROWD 131U E ¢ 3''R U

YEHQWXUIDSEXSRHULEQDXKDPPDGUDWF DQG WKUHH HGLWLRQ
$OIRQVLOQH" WRNSEKEMVLVKHG LQ 2XWDEBQDO\WLY YRVXDOO)
VWUDWHNFMKBWHPHQWY UHP BIDYNGE G BQWHM Wi MONEG R WK
7KLV UHVXHPSKIDWOQ B WKH BSHFLIBBRWE DCBKRIQ LQYDOXDEOH V
EHWWHU XQGHUVWDQGLQJ RI GHYHORSPWRW RI GG \HOR JEMND. R
IXWXUH ZR H[SBRPW WXU LWHUDWLYH *,6 UHFRQVWUXFWLRQ R
UHJLRQV VXFK DV (DVW $IULFD ZKLOH FRQWLQXLQJ WR WUL
IRU FRQYHQLHQW YLVXDOL]DWLRQ LQ WKH PRPRHHQDT BHNVR RBC
WR WKH KLVWRU\ Rl FDUWRJUDSK\ UHVHDUFKHUV DQG WKH JF
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SHIHUHQFHYV

$EVKLUH & 'XUKDP $ *XVHY ' $ DQG 6WDIH\HYH 6
ODQG $ 1HZ 'LIJLWDO BHRFEQWHWEURBW LRR QUDKEL R Q\DXO , @ BVBIW R J L
&RQIHUMDFKLQIJWRQ '& ,QWHUQDWLRQDO &DUWRJUDSKLF $

$EVKLUH & $XWVDYSDSDQDJIJLRWRX , DQG 6WDMWKHY BBV LFDO (
RG IRU 9LVXDOL]LQJ SWROHP\TVH3HGLP HWWREGHUQ *,6 7TRRO)

$SEVKLUH & $XVAEWDIH\HY QGG :DQJ O (QKDQFHG ODWKHPD
OHWKRG IRU 9LVXDOL]L®3BWRGMWURY SUDELD

$EVKLUH & *XVHY ' $ DQG 6WDIH\HY 6 . HEKH )HUW
UDSK\" $ 1HZ 'LJLWDO 5HFRQVWUXFWLRRF HRIG LORIYVK &I W KeH 7 F
&RQIHUHQFH RQ 'LJLWDO $SSURDFISKSY WR &DHQVR HU DUE/IDICA + HD
QDWLRQDO &DUWRJUDSKLF $VVRFLDWLRQ

cKOIHOGW '"EJLWD®RBWERBVWRPDQQ(BIUUWIWWBERUPGK JX VH GDU
% DU R/Z 7KH 2ULJLQ RI SWROHARMWDBDHRVND SHQ€PD OH U

%DJURZ / +LVWRU\ RI &DPSWBIUBSK\5 $ 6NHOWRQ &KLFD.
%RRNV

%HQ 6L®QGE - EHQ ORVHV 78D0RKHODH $OIRQVL7DEXODH PDJLV
-RKDQQLV GH /LQHULWHXLFH ,WDO\ (UKDUGLJEDADGRORW
KWWSV ZZZ ZGO RUJ UX LWHP YLHZ

%HQ 6LG , DQG - EHQ ORDEXDRWRRROLFH $0OIRQULFEHJWAD O\
,RKDQQLV +DPPDQ GH ODQGRLD GLFWXV +HUW]RJ

%HQ 6LG , DQG - EHQ ORWHVS$OBKRQVL URPDQRUXP HW KL
DVWURQRPLFBEWVENWOERMHEHLQD &KULVWLDQL :HFKHOL

%HUJJUHQ - -RQBVS$ SWROHP\ V *HRJUDSK\ $Q DQQRWDWHG
WKHRUHWLFDBOLRKHSWRHUVL- 3ULQFHWRQ 8QLYHUVLW\ 3UHVV

&XQW] 2 ,WLQHUDULD 5RPDQD 9RO 2 WLQHUDULD $QWR
/HLS]LJ *HUPDQ\ 7HXEQHU

'LAN 2 $ 7TKH &XOPLQDWLRQ RI *UHHN &DKAN RIVBWRK LRI
& W R J U DBKO HG - % +DUOH\SBEQG ' RRGEZMIBGLYHBVLW)\
&KLFDJR 3UHVV

'LOOHU $ S5HYLHZ RI 6WHWIH/QVRQfV W,@QDQVODDWILAR QR U
KWWS SHQHORSH XFKLFDJR HGX 7KD\HU ( -RXUQDOV ,6,6

'LOOHU $ SWROHP\ *(2*542+< %RRNQ GLJLWDO IRU
KWWS Z7ZZ GLRL RUJ YROV Z SGI

JLODWRYBXVHY$ DEWDIHGEHY  WHBBRPRYWWUXFWLRQ RI 3WRO
$IULBPLQJ ORGHUQ *,6Q08Q0B6MH&LQJIVWV'RA$ WEKRQ IHUHQFIHNRQ
$SSURDFKHV WR &DUWRBIDSKLF7KHW.BMDRELNKH *UHWHAHQDWLR
&WWRJIJUDSKLF $VVRFLDWLRQ
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&RQIHUHQFH 3URFHHGLQI¥&BEMSRED S5RPD@HBWHPEHU

*XQQ & 2YHUFRPLQJ 3WROHP\ 7KH 5HYHODWDR®DRR D0Q $VLD
IJH[LQIJWRQ %RRNV
*XVHY ' $ DQG 6WDIHYHEY $®DO\WVLY DQG 'LILWDO 5HFRQVWU

,QGLD EH\RQG WKL HDIQ § @BLEMHH G L Q MW &rsl RKHHUHQFH RQ 'L.
$SSURDFKHVY WR &DUWRIUPDSKDP GUASEDYQIWHUQDWLRQDO &DU
$VVRFLDWLRQ

*XVHY ' $ DQG 6WDIH\HY 6 . 3 W R & WRNSWAIRFORHP \ |, Q
JOREH JOLWFK PH
/IHYL $DQ@BYL O ,WLQHUDULD SLFWD &RQWULEXWR DO

SHXWLQJIJFRAHMQYDWVHWVFKQHLGHU

JHYL BQ/IGIYL 0 /D 7DEXOD 3HXWLRDIMHILLD QWDO\ ,(BGEIILRQL (C
WDOPKRVWSYV DIXIVEWXUJ GH aKDUVFK &KURQRORJLD /VSRVW

ILYLHUDWRYV ( 2Q WKH 6WXG\ RI WKH *HRPHWBS8LF 3URS
UHVHQW.DWWRQUDSKLFD

ODULQFROD - 0 DQG $ GCHHERGRWRYXUWK/IROQERTKRIUBHYV
3HQJIJXLQ &ODVVLFV

ODUWHW IV /ID FDUWD GH -XDQ GH OD &RUBQ WO WA WHHRMR D
+

OF&ULQGOH - $QFLHQW ,QGLD DV GHYHULHOEG LEDBRKWRRREDUODO
3XEOLVKHUV 3YW /WG

OLOOHU . 5SHFRQVWLWXWLRQ RI WKH 0DS 7DEXOD 5RJHULDQD
6WXWwWJDUW *HUPDQ\ .RQUDG OLOOHU ,Q GLJLWDO IRUP
KWWSV FRPPRQV ZLNLPHGLD RUJ ZLNL )LOH 7 DOHXOMMHBL RIBHU LD Q

0-OOHU . .ODXGLRX 3WROHPDLRX *HRJUDSKLNr K\SKrJr
*HRIJUDSKYL®ROV 3DULSRWUPLQ

30LQ\ WKH (O®HWUXUDO HIGVWRWRVWRFN DQG + 7 5LOR\ /RQGF
FLV

SWROHP\ & &ODXGLXV 3WROHP\ 7KHDQWRDWMHESK\DQG HGLWF
6WHYHQVRQ 1HZ <RUN 1< 'RYHU 3XEOLFDWLRQV ,QF

SHEXIIDW 5 /[HV HUUHXUV GH 30LQH HW ®@WIRXLWHRC
$SIULFDLQHV

6FKQHW] -,WU@WLD 5RPDQD 9RO 5DYHQQDWLY $QRQ\PL F
JHRJUD SKWRVWJIDUW *HUPDQ\ 7HXEQHU

6FKRIl : + 3HULSOXV RI WKH (UWIWKUDHDQ 6HD 7UDYHO DQG
OHUFKDQW RI WK H7LLJYWO & WOLNEKHINR P QIGKSHQQRWDWHG 1HZ <RUN
*UHHQ DQG &R
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6FKRII + 7KH 3HULSOXYW RRWDIGIORI 'LVFRYHUVWR 3 QU WHDOH) : F
&RDVW E\ D &DUWKDJILQLDWKS$ERQWDXW\RRWD IO HE) HHdR P
SDLGHXPD $ HRRRWGHDOWR (JUD 3RXQG 6FKRODUVKLS

6WUDER 7KH *HRJUDBKN WH[WV ZLWK IDFLQJ (QJOLVK WUL
&DPEULGHH/RHE &ODVVLFDO /LEUDU\ +DU,YQD U3 JBEIDYOH URIUV
KWWSV SHQHORXHWWYWRKI(BRAFDODAIGMH WY 6WUDER KRPH KWPO

6WeFNHOEHUJHU $ DQG *ODRDUDBVRKNRIWROHPDLRV +DQGEXFK
*ULHFKHXMKVHIBOVHO 6FKZDEH 9HUODJ

7DOEHUW 5 - $%BEGULQJWRQ $WODV Rl WKH 3WHMNHWRG 5R
3ULQFHWRQ 8QLYHUVLW\ 3UHVYV
7REOHB OHGLHYD® R UWKI-FRQYRMHFWLR QW ®Q Q¥ LRIQWKGID S

VRFLDWLRQ RI $PHULFDQ *HRJUDSKHUV

7VRUOLQL ®RODXGLXV 3WROHP\ 3*HAJUDSIKND <|<GLVYLWD O HRYL
HYDWXRQ SURFHVVLQJ DQG PDSSLQJ WKH FRRUGLQDWHV RI *
6HD EDVHG RQ PDQXVFULSWV DQG SULQWHG YeRWLRQV
XQWLO WWRGD\QHZ &DWDORJXH 3%HR3IWROHK\ $ULVWRWOH 38
7KHVVDORQLNL 6FKRRO RI 5XUDO DQG 6XUYH\LQJ (Q
KWWS GLJLWDO OLE DXWK JU UHFRUG

ODWLFDQXV 8UELQDV *UDHRXV #/ # F 0 uy 0& !. &

"3 10&" e 2 /0*20! , Q GLIJLWDO IRU|
KWWS Z7ZZ PVV YDWOLE LW JXLL VFDQ OLQN MVS"IRQG 8UE ¢
:LNLSHGLD OXKDPPDG ,GDIOVL ,Q GLIJLWDO IR U

KWWSV HQ ZLNLSHGLD RGUEZYINL OXKDPPDGBDO

$SSHQGL[ $ 2BMEIOHWRP BXHRQVLQH 7DEOHYV
d o XK i S(E}u §Z o(}ve]v K o« ~id0Te
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