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g]PLU '"HPRRUDNUVLWHVL *«]HO 6DQDWODU )DNeOWHVL
FLIGHP WDQ\HOEDVDU#LGX HGX WU g]PLU, 7«UNL\H 2U

g=(7

*eQeP+]GH ELUORN DODQGD YDUOO+0QO JIJIVWHUHQ VDQD
ROGXNoD HWNLQ ELU ELoLPGH NXOODQOOPDNWDGOU dD=+G
EHUDEHU HWNLOHULPOL |JHOOL+L\OH VIHQWW@ED VD W ID® OWHHLNIQ
ELUOHGUWLUHQ VDQDO JHUOHNOLN oD+GDG VDQDWoOODUOQ
6/]] NRQXVX VDQDWVDO *UHWLPOHUGH WLSRJUDILN XQVXUO
IDUNOO ER\XWODUDWPD U DRPDNVOIMEOQUL ONUDIQHN OHULQGHQ R
DLW 37KH /HJLEOH &LW\" |[UQH=L ¢]JHULQGHQ VDQDO WLSRJ
NR\PD\O DPDoODPDNWDGOU %X DQODPGD |QFHOLNOH VD
VRQUDVOQGIIDQDQ MASADQOO0GO+O SURMHOHU LQFHOHQ
WLSRJUDILQLQ NHQGL LoHULVLQGH IDUNOO ELU GLQDPL=+H
JHOLUWLULOGL+L VRQXFXQD XODuboPOUWOU %DYWMOGHRUW
PHWLQ LOH RNXQDELOLUOLN DUDVOQGDNL LOLGUNLQLQ GD|
$UDUWOUPD GLMLWDOOHGPH LOH ELUOLNWH WLSRJUDILQLC
VDQDO WLSRJUDIL KDNNOQGD ND\QDAPRONXNWMMWWPDVO EDNOI

$QDKWDU .HEDL@PBIOHMHUOHNOLN (WNLOHGLPOL 6DQDW 6L
7KH /HILEOH &LW\

$%6758&7

7RGD\ WKH FRQFHSW RI YLUWXDO UHDOLW\ ZKLFK LV
HIITHFWLYHO\ LQ DUW GKILIOMDWA SIS 8 UMLQIFWKHH RI FRQWHP
ZKLFK EULQJV DUW WR D GLIIHUHQW GLPHQVLRQ ZLWK LW
WHFKQRORJ\ KDV EHFRPH D SUHIHUUHG IRUP RI H[SUHVVL
W\SR JUMHPHFWMOLQ WKHVH DUWLVWLF SURGXFWLRQV DOVR
WR GLIIHUHQW GLPHQVLRQV 7KH UHVHDUFK DLPV WR UHYH
IJHILEOH &LW\ ZKLFK LV RQH RI WKH ILUVYWHYVIP SIDIHY HR |61K\
,Q WKLV VHQVH ILUVWO\ GHILQHG WKH FRQFHSW RIOYLUW XI
W\SRJUDSK\ ZDV XVHG ZHUH H[DPLQHG DQG SUHVHQWHG $F
W\SRJUDSK\ KDV D GLIIHHUEBR®HG\GBNLED QROXMMRQV ,W KI
WKH UHODWLRQVKLS EHWZHHQ WH[W DQG UHDGDELOLW\ L
W\SRJUDSKLF GHVLJQV LQ WKH SULQWHG HQYLURQPHQW

AAAX ] }iX }u n




1i]$ o }upv] 8]}

/vs CEv Sl}volv £ ~Z (&

FXUUHQW XVDBHN KRRWLSRIIUMSK\ ZLWK GLJLWDOL]DWLRQ D
YLUWXDO W\SRJUDSK\

.H\ZRUGVUWXDO 5HDOLW\ ,QWHUDFWLYH $UW 9LUWXD
/IHILEOH &LW\

*a59U

6DQDO JHUOHNOLN 95 NDYUDPO GDKD oRN ELOJLVD\D
VDQDO ELU RUWDPO LIDGH HWPHNOH ELUOLNWH VeUHNOL J
IDUNOO GHNLOGH WDQOPODQPDNWDGOU . XNEKEBR-IBYT@WN
DODQODUGDQ ELOLP LQVDQODUOQOQ *]JHULQGH obOoOuwO=+
VDGHFH ELOLPVHO GHUJLOHUGH GH=LO JDJHWHOHUGH WH(
DODQODUGD NDUUOPO]ID o &GNCODDN ROJO HWDYQHG BHDQNE GXX W H
VDQDO JHUOHNOLN WHNQRORMLOHULQL NXOODQOF
PDUX] NDOGONODUO YH EXQODUD NDWOODELOGLNOHUL
WDQOPODPDNW DGHQH \&|R INHRWD XVXOODQOFOODUOQ HWNLOHUL
\DSD\ QHVQHOHUOH LOLGUNL LOHULVLQH JLUPHVLQL VD+OD\D
VLWHPL DUDFOOO+0\OD ROXUWXUXOPDNWDGOU WHNM) HOUROI
G+Q\D\OD GH+LGOWLUPH\H L]JLQ YHUHQ YH NXOODQOFO\O ETI
WHNQRORML RODUDN DHIOUUDQGBHUQDQGHPIYH 3RUMWDOHYV

6DQDO JHUOHNOL+LQ SRS*OHUOHUPHVL KHPDP/W\OHDO DO
LOLGNLPL]L N|NWHQ GH+LGWLUHQ ELU J|JUVHO GHYULP
GHQH\LPOHQHELOHQ \DQOOWOFO G+Q\DODU ROXUWXUDUD
RODELOGL+LQFH X]DNWD ROGX+XQX KLVVHWMWHURPD L H+H|QE
DUDFOOO+0\0OD ILILNVHO RODUDN RUWDPD GDKLO ROPXUOL
LQ &RQWHPSRUDU\ $UW .DWOOOPFO\O VDQDO G+Q\D\D
LON ]DPDQODUGD ROGXNoD KIU@PWBO JDBDDLWHKILY IRQDGH N B C
SUDWLN ELU \DSO\D G|Q+iW+U+OP«iW+eU %X QRNWDGD DL
HVWHWLNWHQ oRN SUDWLN NXOODQOPD |QFHOLN YHUPLGO!
VDQDO JHUOHNOL+UQGKD®HQROHIXI+ XEJX YH VDQDO JHUOH!
JHOLUPHOHULQ KO]6QD JJUH HVWHWLN DQODPGD QLVSHWHC
EDUD WDNOODQ HNUDQODUOQ oONPDVO\OD ELUOLNWH JHO
GD H®BH \|Q* ROGX+XQX LIDGHOHULQH HNOHPLUOWLU

&KHQTH JJUH VRQ \OOODUGD D+ YH PXOWLPHG\
JHUOHNOLN WHNQRORMLVLQLQ ROJXQODGUPDVO YH \D\JIOQC
X\JXODQDELOLU GXWFR@XGWORIPIWLU %XEX \HQL DUDFOQ o
\DUDWOFO LIDGH LoLQ LOKDP YHUGL+LQL LIDGH HWPLGWLU
WHNQRORMLN JHOLGUPHOHUOH ELUOLNWH NHUIHWPH\H GHYC
LQDQOON WDULKLQGH HQ JeoO DUD0ODUOQGDQ RODELOHFF}

6DQDO JHUOHNOLN WHNQRORMLVL VRQ \OOODUGD VDQE
g]JHOOLNOH NDYUDPVDO oDOOUPDODU RUWD\D NR\DQ VDC
ELUOHUOWLUHUHN IDUNOO oDOOUGUPDODUD LP]®D O ®PHINODDUEA
EHQJHUOLN JJVWHUHQ VD QMW MWD GIBWK [SIUHRINLIROB UQ | D]OB\ RFL
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RUWDPD P+GDKDOH HGHELOL\RU ROPDVO LOH IDUNOOOO
NXOODQOODUDN «UHWLOHQ VDo ® D@D (| RBI®@ DU GI) UW i
ELULVLGLU $PEURVH YH +DUULVYH J|UH \DubPOPO]OQ WHP
HYULPOHUPHVL\OH P*NHPPHO KDOH JHOHUHN \D\JOQ NXOOTL
VeUHo LOHULVLQGH JW8&LWPINQRLQR MAX Vs YHoOHNHOHUL NDU
HWNLOH\LS GH+LOWLUHUHN |QHPOL ELU URO R\QDPOuwOU

NDUDNWHU GL]LVLQLQ IDUNOO LIDGH ELoLPOHUL WLSRJUDII

(NUDQODUGD EDVOOO PHFUDODUGD NXOODQOODQ WLS
RUWDPOQGD NXOODQOODQ WLSRJUDILN \DSO DUDVOQGD
ELOJLQLQ DOJOODQPDVOQGDQ JL\DGH RNXPD\O ELU VeUHoO
GXooudbrPO]oD DOJOODWOS LoLQH DOPDNWDGOU %X NRQX
]JDPDQD YH ULWPH ED+0O ROGX+XQX V|[\OHPHNWHGLU 6DC
oONDUDN V|[]FeNOHULQ NXOODQOODQ JUDPHUWXPBX)OXNLOH
LOHULVLQGH LOHUOHPHVLQL VD+OD\DQ ELU ULWLP ROXUW X
]JDPDQ ER\XWX LVH L]JOH\LFLQLQ ]DPDQO DOJOODPD ELoOLP
WLSRJUDIL\L GHQH\LPOHPH V*UHFLQGHOMPBR D®IONG LN \C
ELOLPLQL \LWLUHUHN ]DPDQO GXUPXUG JLEL DOJOODPDNWDG

%X DUDUWOUPD VDQDWoO -HIIUH\ 6KDZYD DLW 7KH /H.
JHUOHNOLN WHNQRORMLVL NXOODQOODUD N QROXONDXIDD Q@
NXOoODQOOGO+06Q0O RUWD\D NR\PD\O DPDoODPDNWDGOU
oDOOUPDQOQ VDQDO JHUOHNOLN WHNQRORMLVL NXooDQOO
YH VDQDO WLSRJUDIL LOH ROXUWXSROPDNONRIENVXQIEG\D Fdl
ND\QDN ROPDVOQD UD+PHQ VDQDO WLSRJUDIL NRQXVXQG
JJUeOPUWeU %X DoOGDQ VDQDO WLSRJUDIL NRQXVXQGD
LOJLOLOHUH ND\QDN ROXUWXNWDFOUDoOVOQGDQ |QHP WDUC

6$1$/ 7632*5%$)p 9( 6$1$7 352-(/(501'( .8//$1,0,

7LSRJUDIL PHWLQ ELOJLOHULQLQ JJUVHO WHPVLOL ROD
JRUOX WLSRJUDILN NRPSR]JLVI\RQODUGD ELUOHGWLUPH
\DSOODQGOUPDHRDICSARN UDEUNELDQRW IRUPXQD LOKDP YHUPLI
JHOWLNoH ELOLQGLN \DSOVOQGDQ NXUWXODQ WLSRJUDIL
oONDUDN GDKD GLQDPLN KDOH JHOPHNWHGLU <LUPLQFL \e
ELULQFRLOGD ELU \DNODUOP RODUDN NHQGLQL WHNUDU HWF
KHU IOUVDWWD JRUODPDNW D&DQD GWILSRUUDIL oDOOUPDODL
PHWQLQ RNXQPDVO GH+LO HVWHWLN RQDODMLBERIUIDLQYUYH
ELU GHNLOGH NXOODQOPO L]JOH\LFLQLQ GLNNDWLQL oDOOI
XQVXUODUGDQ X]DNODuUWOUPDNWDGOU +LOOQHUTD
G*]JHQLQGHQ L]JOH\LF IDQULWQOIWRINND/OBEEOW + BQOHOLNOH LQVD
RODUDN GHQH\LPOHWHUHN L]JOH\LFLQLQ J|JUVHO D0OJOVOQO
\DUGOPFO ROPDNWDGOU $\QO0 ]DPDQGD +LOOQHU VDQD
NROD\ODUWOURWG ORI N/ QWO O RODUDN JRUODUWOUOCQ
WLSRJUDIL NHQGLOHULQL EX JRUOX+D DGDPD\D LVWHNOL |
JHYN GX\JXVX KLVVHGHELOHFH+L ELU GXUXP ROXUWXUXU

6DQDO JHUOHNOLN~WI—D\I\QFRGDR(M\NO(HJLXLOD\IQ(OKDLIXRC)]ODULN
WDVDUOP HOHPDQODUO V|]] NRQXVX ROVD GD vDQDO WLSR
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PHYFXWWXU 1DVUXOODKYD JJUH VDQDO JHUOHNOLN
ELUORN IDNW|U YH G®IUY L SNPI@ [\DXPQ@RIENDWDIEQ DO WLSRJUDILGH
DQOWVDO ER\XWVDO oDWOUPDFO YH oDUSON ROPDN JLE
WLSRJUDILQLQ RNXQDNOOOO+OQD GLNNDW oHNHQ &KDKLQH
WHNRQROWRULQGH PHWQL D\DUODPDQOQ JHOPLUWH EX RUWLEL
UH\GHQ |QHPOL |Oo*GH IDUNOO ELU WDVDUOP ]JRUOX=X
RNXQDNVO]VD NXOODQOFO GHQH\LPL YH EXQD ED+00O RODL
HWNL \DUDWPDNWDGOU &KDKLQH EX NRQX\OD LOJLOL RO
\DSWONODUO DUDUWOUPD VRQXFXQGD \D]O WLSLQLQ ER\X
NeoeN KDUI NXOODQOPOQOQ RNXQDELOLUQIHNO b]NH LEIXOGI X O @
XODUWONODUOQO EHOLUWPLUOWLU 1L\D]L JeQePe] WLS
\[QHUJHOHULQ NDUDNWHUOHU DUDVOQGDNL ERGOXN NDUDI
GD\DQGO+0QO0 LIDGH HGAIQEN X WRYRVX N DNFIDO ®@BIFYUH RO
ELOJLOHUL RNXPDVOQD \DUGOPFO ROPDGD \HWHUVL] NDOTL
WLSRJUDIL WDVDUOPOQGD SHUVSHNWLILQ |QHPOL ROGX=)
DODQGDNL \+NNEBNERNXW]UHBHFHOL \R+XQOXN KDYD SHUVS
X\XP \DNOQVDPD YH KDUHNHW SHUVSHNWLILQLQ |[QHPOL U

PHNkQVDO WLSRJUDILGH |QHPOL QRNWDODUGDQ ELUL
SHUWSH®HUGHQ QDVOO J|U*QGe++s ROGX+XQX EHOLUWPHNWF
G*]OHPOHU LoLQ WDVDUODQGO+0 LoLQ oR+X NDUDNWHU
JHOPHNWHGLU %XQXQ \DQOVOUD +«0 ER\XWOX SQURMHNVL\
SHUVSHNWLI oDNOuPDVOQGDQ ND\QDNOO RODUDN KDUH
JJUsQPHPHNWHGLU

6DQDO RUWDPGD WLSRJUDIL YH JJUVHOOL+LQ ELU DUD
UDVWODPDNWD\O] %X oDOOUPDODUOQ EBNIQEGHI WXOQDQW o
WDUDIOQGDQ \O00OQGD JHUOHNOHUWLULOHQ 7KH &KDOI
.DWOOOPFOODU ELU VDQDO JHUOHNOLN NXODNOO+O WDND
GX\XODUO\OD RUWDPO \DUDPDNWDGOQ HWKW HVKIDND NWRRWPO 0 Y
R\XQ RUWDPODUOQGDQ IDUNOO ROPDNOD EHUDEHU JHQHOL

*JUVHRXULH $QGHURIHQH+XDIQg 7KH &KDONURRP
KWWSV ZZZ VKLOARXB®/ XMBIWXUH DUW

'DQJ -LH _ 7DNH -RXUQH\ 7KURXJK ,QWHUDFWLYH 95
&KDONURRP 0DOOuUPDVOQO VDQDW YH WHNQRORMLQLQ PeNF

AAAX 1 }iX }u




1i]$ o }upv] 8]}

/vs CEv Sl}volv £ ~Z (&

+HU LNL VDQDWoOQOQ GD VHYGLNOHULQL R DQHEHWRRH XGGIImAD
LoLQ &KDONURRP HVHULQL RUWD\D NR\GXNODUO \|Q*QGH V|
JJUH HVHUGH D+OUOONOO RODUDN \HU DODQ NDUDWDKWD
WHEHGLU WR]JODUO KDWOUDODU LOH LOLGUNLOHQGLULOPHNYV

.DQDGD ORQWUHDOYGHNL &RQFRUGLD hQLYHUVLWHVLY
/IHZLV YH %UXQR 1DGHDXYTQXQ \OO0OQGD JHUOHNOHUWLU
PHWLQ ELOJLOHULQH RGDNODQPDN LoLQ LQVIDRICIHFMNG LEXH
\[QHOLN HWNLOL ELU |[UQHN VXQPDVO EDNOPOQGDQ |QHPC
SURMHNVL\RQ HNUDQOQOQ DOWOQGD UDVWJIHOH J|U*QPH
HWWL+LQGH KDUIOHULQ KDUHNHWL EROHWPEDNMWDQ NIOH\QEQ
\DQVOWDFDN UHNLOGH NLULQLQ IRUPXQX DOPDNWDGOU +
oDOOUPDVO UGLLUH UGHNLO YHUPHN LoLQ LJOH\LFLQLQ KDUH
YHUHQ E+\¢OH\LFL ELU GH®@#\QP YPUHP DRIWPDB8X LoHUL=+L GHN
\RNVD LoHULN PL IRUPX GHNLOOHQGLUPHNWHGLU VRUXVXQ>

*JUVHOVRQ /HZLV YH %UXQR 1DGHDX 6WLOO 6WDQGLQJ
KWWSV ZZZ UHVHDUFKJDWHBQH\IMABXEAOYREMWWVULURIXUHV"OR

'DYLG 6PDOO \OOOQGD 37DOPXG 3URMHFW  LVLPOL
7DOPXG 7HYUDW YH HVNL DKLW <«J]HULQH \D]JOOPOU NX
ELOLQPHNWHGLU %X SURMMJHULRQPXGRIXQP BDWS DUL VMR OR ML
/[HYLQDVTOQ ELU PDNDOHVL HWUDIOQGD UHNLOOHQGLULOP
PHWLQOHULQ ELU DUDGD EXOXQDELOHFH+L YH HWNLOHUGLF

6PDOO 3IUPOBDQ@QHPHWLQ EORNODUO RNX\XFXQXQ
GHNLOOHQGLUPHN LoLQ HWNLOHGLPOL RODUDN G+]HQOHQHE
ED+ODQWOODUO \DSOODELOLU +LOOQHU 7DOPXG

ROXUOWUUXH IDUNOO ELOLPOHUGH VD\ID oHYLULPLQH L]JLQ Y|
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*JUVH®YLG 6PDOO 7DOPXG 3URMHFW
KWWSV WLDQ[LHWKHVLY ILOHV ZRUGSUHVV FRP G HG E

SHQWDJUDP 'HVLJQYOQ NXUXFXGRUMNWDGD  HIOPHHY HO QN WK IR
LoLQ KH\NHOVL ELU WLSRJUDILN G*]JHQOHPH WDVDUODPOUW
NHQGLQH DLW LNL ELQDVO EXOXQDQ ILUPDQOQ oDWOVOQ(
+HQU\ ORRUH YH Lo PHNPROBUGWPEWRODU \HU DOPDNWDG
VOFDNOON YH \D+Ou JLEL KDYD GXUXPODUOQO J|VWHUHQ
\HULQH NR\DFDNODUO \HQL ELU GuH\ DUD\OudOQD JLULGPLUO
VROQXG®WBJIJUDP 'HVLJQYGDQ ELU |QHULGH EXOXQPDODUOQ
YJOHWFKHU EHOLUOL ELU QRNWDGDQ EDNOOGO+0QGD RNXQ

*IJ UVH®ODQ )OHWFKHU +HDGTXDUWHUYV ZLQGRZ GLVSOD\
KWWZY DODQIOHWFKHUDUFKLYHZARFRGRIVFXQOYH KHDGTXDUWH!

7DVDUOPFO JeQ*P¢]GHNL WHNQRORML\H JJUH EDVLW JLE
X\DQGOUDQ HWNLVLQL EDUDUOOO ELoOLPGH X\JXODPOuwOU
YLWULQGH ELUELULQGHQ D\WON YH DVOOO GXOORU®OGHW
RNX\DELOPHN LoLQ L]JOH\LFLOHU LOHUL JHUL KDUHNHW H
EOUDNOOPOUODUGOU (NUDQGDNL ELOJLOHULQ JHFLNHQ \D!
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\HQL ELU ROGX GH+LOGLU YH L]G@HAOPLOWN G PHLAQ@HQBO D N
JIVWHUPHNWHGLU +LOOQHU

-())5(< 6+%$:181 6$1%$76%/ 7%$95,

-HIIUH\ 6KDZ \OO0OQGD $YXVWUDO\DDPED R PXmV §
OHOERXUQH hQLYHUVLWHVLYQGH PLPDUOONWOUG O QGOmmU BL
VRQODUOQGDQ EHUL PHG\D |QF*OHULQGHQ ELUL RODUDN N
KHQ+] \DU®QGD JHQONHQ \O 0 3Q G D WRVDG uDdIY OTED BH PHS®RO
NDWOOPD D\UOFDOO+OQD VDKLS RBPXHNEU+HR QXONIIDW ORAL
\ONOP XQVXUODUO *]HULQGH G+G*QPH\H GDYHW HGHQ *XVWTL
DODQOQGD ELUORN «QO« VDQDW0oOQOQ NDWOOOP J|VWHUG!
KD\DWWD KHU UH\LQ KDODPRPPRO® ROcRDRPOXVWOQW %XQD J|!
GLVLSOLQOHUGHQ IDUNOO RODUDN QHVQH WHPHOOL NDY
'ROD\OVO\OD EX \HQL GXUXP 6KDZ LoLQ \HQL GHQH\VHO DC
:DOWHU %HRMDAHEHDX ULDH +QO« RODUDN WDQOPODGO+0O Jt
vD\JOOO PHVDIH\L ELU VDQDW GHQH\LPL OHKLQH ]D\OIO
%RWVFKXMYHU YHOBEDBU HOBHNIOHILNWH LGELUOLNoOL 6DQD
NDYUDPVWDOOUPDODU RUWD\D NR\PD\D EDUGODPOUWOU (QG-
6KDZYD SROLWHQ KDYD \DSOODUOQO WDQOWDUDN VDQDW
VD+ODPOG YH 6KDZ LOH -RKQ /DWKOPREX30NBEXRY INXOQO D (
obodburPD\O *|UVHO RUWD\D NR\PXUuODUGOU $00HQ

*IJUVHEAHIIUHY 6KDZ YH 9RKRN/BWKXKPPLQJ
KWWSV ZZZ MHIITUH\WKDZFRPSHSGHPXPLERP SRUWIROLR ERI

6DQDWo0O -RKQ /DWKDP NLWDSODUO VDQDWVDO oDOOUF
RODUDN KDYD \DSOODUO YH oHGLWOL ILJLNVHO H\OHPOHUL
DUDo RODUDN NXOODQPOUWOU %RRN 30HKPELQG LIEVHNDHRIWP D N
ELU HQVWDODV\RQ oDOOuPDVOGOU /RQGUDYGD %HWWHU
JHUOHNOHUOWLUGLNOHUL HQVWDODV\RQ oDOOUPDVOQGD G:
GHOLQPLU NLWDSODU YH SD Ul DNDBE@PPO QWD S P ORAS Bl VPH S R (
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GXPDQ YH EXKDU HOQMHNWH HWPLUGOHUGLU %X \HUOHUWLUP
*]JHUBQBHNOL 6HV YH *Ve@WE $IQGOAOUDQVOWDUDN GHQH\VH
DWPOUODUGOUX 8BDOHIIUH\ 6KDZJOQ KDUHNHWOL J|UsQW
LOHULVLQGH ROGX+XQX J|VWHUPHVL DoOVOQGDQ |QHP WD
6KDZ LoLQ VLQHPD ROGXNoD NULWLN ELU |[QHPH VDKLSWL

DYDQJDUG VLQHPD \HQLOLKDOWDIGD JLNL MHLD G bl \WHIJQVLQHPD
VLQHPD DOHWLQL GL+HU ELOoLPOHUOH ELUOHUWLUGL+LQGH
ROXGXPXQ J*QGHOLN \D4DPD JHWLULOGL+LQGH QH ND]DQDE
$O0OHQ 6LQHPD\D RODQ LOJLVLQGHQ GROD\O VDQDWoC
-RKQ OXQVH\ L-OM CELKILADLHN WRHR B XKFRMXEQ WX UPXUWXU 7HPHO |
VLQHPD VWUDWHMLOHUL\OH JeoO+« ELU \DNOQOO-+@® WHKLS F
GHQH\VHO WL\DWURQXQ SHUIRUPDWLI WDUDIOQO DoON
\DubwdborPDVO\GO +HU ELU -DYDSKLOH SHUIRUPDQVDO SU
EHFHULOHULQH JJUH UHVLP GLLU WL\DWURN IPOIAMQ I$Q QNRFO

GLVLSOLQOHUDUDVO ELU ROXUXPGX 1GD PROAWHIISFOP G
D 7LPH  :H /LYH +DSS|WOAH{O'HU $DWBISIKLOH SHUIRUPDQVODU
85/

*JUVHOHIIUH\ 6 KD&ZSR@MPH7LPH H /LYH +DSSLO\ (YHU $IWHU
KWWSV ZZZ MHIITUH\VKDZFRP SHXEHRIW P ZAHR R KSERSSA/YROWRI R Q F H

6DQDWo0O IDUNOO PHG\XPODUO ELU DUDGD NXOODQDL
EDUDUPOUWOU 6KWDQPKHGNDWDQOPFO HWNLOHULPOL YH E
LOJLOHQHQ LON VDQDWoOODUGDQ ROPD |]JHOOL=L WDUOF
WHPVLOFLOHULQGHQ NDEXO HGLOHQ VDQDWo0 fODUGI
EDUOEXOBURMHOHULQGH EXKDU GXPDQ YH\D VH\LUFLOHUL
JJUQW+OHUL ROXUWXUPXUWXU %X GHQH\WVHO DUD\OUODUO\
RODUDN EHOLUOHQPLGO LOLUNLOHULQ RUWMD®DLQDRPDMUDO SO\

fOHUGH GH GHYDP HWWLUHUHN GHIIDI SODVWLN NDSOI
ULGPH RODPHDW SBURMHNVL\RQX LoLQ OUONOO DODQODU URF
RODUDN YLGHR HQVWD O DWMRNMLE-WOI W EQ WS OHHW P LIKQHRIO Ol N
*]JHULQH \DQVOWDUDN L]JOH\LFL\H VXQPXUWXU 6KDZYXQ oD
VDQDWoOODUOD YH LOJLOL WHNQLN X]PDQODUOD GH=+LO I
ED+-0O0GOU WHPmMAOXPRMOMHVHUOHUL DUDVOQGD ,QYHQWHU /D

AAAX 1 }iX }u




1i]$ o }upv] 8]}

/vs CEv Sl}volv £ ~Z (&

7KH /HIJILEOH &LW\ 2NXQDNRKK® UHXKXEHQ &DOI $0WOQ %X]D=+C
3ODBHBVHUYTV 0DQXOLA OHNDIR OFO .ODYX]X oDOOUPDOD
SURMHOHULQ |]JHOOL=+L JL\DUHWoL\L WDPDPHQ oHYUHOH\HC
XQVXUODUO UHVLP IRWR=UDI YH PHWLQOHUOH ELUOHGWLU

T+ 1(*,%/( &,7<

-HITUH\ 6KDZTXQ ELOLQHQ |QHRPILLBYUH U MNUL QG M Q DRI
*JUVHO oDOOUPDVO VDQOQDWoOQOQ NHQGL GH\LPL\OH ElI
NHQWVHO SH\]DM ELoLPLQGH LQWHUDNWLI ELU WHPVLO D
*URHQHYHOG WDUDIOQGDQVVWHOOPIQ S URMH QD@ VIUOMWL FIKW |
YHUVL\RQX \00oOQGD -DSRQ\DYGD $PVWHUGDP YHUVL
.DUOVUXKH YHUVL\RQTX LVH fGH .DUVUKXHIGH &I WW H
ELOJLVD\DU HNUDQOQOQ RIBYWQWENQHNLLQBIOV BN G NW N IO F
ELU HQVWDODV\RQGXU %LVLNOHW NDWOOOPFOQOQ NXOC
JHJLQPHVLQH L]JLQ YHUHQ JLULG FLKD]OQO6 RODUDN LUOH
$PVWHUGDP YH JBUOWNXIKHLNVHO PHNDQOQD GD\DQPDNW
RUDQODUOQOQ UHQJLQLQ YH NROXPXQXQ \HULQL DOGO=
GH+*LGOWLULOHQ ELQDODU DOPDNWDGOU 'H/DKXQWD

*JUVHOGHIITUH\76KDZHILEOH &L W\
KWWSV zZZZ MHIITUH\WWKDZFRPSHEGWXP FRP SRUWIROLR Ol

(WNLOHuGuLPOL \DSOGD WDVDUODQDQ 7KH /HJLEOH &LW
RWXUPDNWD YH ELOJLVD\DU WDUDIOQGDQ JHUoHN ]DPDQC
PHWNBQW HBUEYGDO oHYLUPHNWHGLU *|UVHO *|UsQWe (
\|Q VHoLPL NXOODQOFOQOQ JLGRQX oHYLUPHVL\OH JHUOHN
%LVLNOHW VWDWLN ROPDVOQD YH X]D\GD KDUH®DHWNHWRH P
WDNOLW HWPHNWHGLU $QFDN NXOODQOFOQOQ ELVLNOHW
\RNWXU KDWWD JHUOHN ELU ELVLNOHWH ELQHELOPHN ELO
OHYLUPHN SHGDO oHYLUPHN YH K DolDHINNHQ\DOH G LB  QBALY » XUIOM
\DQOOVDPDVO \DUDWPDNWDGOU .DORPHHYV
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*TJUVHEAHIIUHY 6KDZ 7KH /HIJLEOH &LW\
KWWSV NP GHOIBHFEBMI N WKH

/HILEOH &LW\ oDOOUPDVOQGDNL HQ |QHPOL \H@Q ELN 6
GHNLOGH \DSWO=+0 JLEL KHP HVNL KHP GH \HQL WHNQROR
$UWON NDWOOOPFOQOQ LOHUL JHUL JLWPHVLQH \D GD VROI
RODQ ELU ELVLNOHWWLU %X |]JHDWAQOR QI ORIAWDLUPWDHD QHKI
ED-OQWOO0O6 RODQ JHUOHN ELU HQHUML NXOODQGO+0O VDOQI
ELU KLVVLQL YHUPHNWHGLU 6KDZ \O0OQGD /HIJLEOH &l
/I[HILEOH &LW\'\LFPAHOMK QPXHWXU %X JeQFHOOHQPLG YHUVL
DYDWDUODU DUDFOOO+O\OD GHKLUGH JH]JLQLS EXOXUDELOP
$O0HQ ODQRYLFK{H JJUH 7KH /HJLBPOH &LW
JHUOHN ILJLNVHO PHNDQODUOD KLoELU LOJLVL ROPD\DQ PH
\DNOQGDQ PRGHOOHQHQ PHNDQODU DUDVOQGD ELU RUWD
DOWHUQDWLI ELU \ROXQX |QHUPHNWHGLU

6218d

-HIIUH\ 6KDZ fOHUGHQ EHUL IDUNOO ELUORN IRUPGD Y
HUNHQ X\XP VD+OD\DQ VDQDWoOODUGDQ ELULVLGLU %LOJL
VeUHNOL GHQH\VHO DUDUWOUPDODUDWYHDoNRGHR-DXOD DD O\
LOQWHUDNWLI \DSOVDO LOH L]JOH\LFL NHQGLVLQL \HQL ELU J
HWPH LPNDQOQD VDKLS ROPDNWDGOU 2UWD\D NR\GX=+X |QH
&LW\ JHUOHN ILJLNVHO R WRDOXRGXQ XE@PYI o JHNDOPELOLU EL
LJOH\LFLQLQ NDUDUODUOQD J|UH \|QOHQGLULOHELOHQ EL!
|QHPOLGLU dDOOUPDQOQ WDPDPOQOQ NDUDNWHUOHUOH
WLSRJUDILQLQ |QFWBHGDQEGHQ VD\OOPDN

*eQeP+]GH VDQDO JHUOHNOLN DUWOUOOPOU JHUOHNOLN
ROXGUWXUXOPX0G WLSRJUDILN SURMHOHUH GDKD VON UDVWC
WLSRJUDILN WDVDUOPODUOQ GL+HUNXDHDAGMNY® O HE DY OO
JJUeU*] %X QRNWDGD WHPHO WLSRJUDIL NXUDOODUOQOQ \
IDUNOOOON ROXUWXUPDNWDGOU 6DQDO WLSRJUDILQLQ RN
WLSRJUDILN WDVDOBPE®BYVD GKDO]RWP ELU DODQ ROXUWXUP
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HNUDQ WDEDQOO® KDUHNHWOL PHWQLQ o0|]*QeUO-l
|+*HOHUL EDNOPOQGDQ GH+LULNOLN J|VWHUGL+LQL EHOLUW
RNXQDEEQQU HWNLOHPHNOH NDOPD\OS PHVDMOQ LIDGH F
HWPHNWHGLU +LOOQHU LVH WLSRJUDILN ELOJLOHU
VDQDO WLSRJUDIL\L VDGHFH ELOJLVD\DU N BMDIIOPGDRD RC
JHUHNWL+L \|Q*QGH G+G*QFHOHULQL DNWDUOU 2QD J|UH V
WDQOPD DUDPDVOQGD L]JOH\LFL\H PH\GDQ RNXPDNWDGOU
JHOGL+LQGH ELOJL WLSRJUDILN RODUDN WDQOPODQPDNWI

$WLNHUTH JJUH VDQDO RUWDP LOH WLSRJUDIL HWNL
GDOGOUPD\D EDUDUOOD ELoLPGH X\XP VD+-ODPDVOGOU $\Q
D\OUPDQOQ LPNkQVO] \DSOVO VDQDO WLSRJUDIQBO 0 E-\
G*Q\DGDNLRRMWIFX DUDVOQGDNL PHVDIH PHWQLQ VDQDO
GLQDPLN \DSOVOGOU 'DKD DoON ELU LIDGH\OH PHWQLQ N
RNX\XFXQXQ GD GH+LGUHQ NRQXPD X\XP VD+ODPBDNXPDNOHNP
VD+ODPDVO DoOVOQGDQ |QHP WDUOPDNWDGOU 7KH /HJLE
RNXQXUOX+X L]JOH\LFLQLQ PHWQLQ KDUHNHWOL \DSOVOQTL
6RQX0o RODUDN VDQDO WLSRJUDIL WDVDURPMHYGN EHNWRIG |
7HPHO WDVDUOP HOHPDQODUOQOQ \DQOQGD KDUHNHWOL
EHOLUOL NXUDOODUD YH o0|]*POHUH VDKLSWLU +DUHNHW
PHWQLQ RNXQDELOLUOLN GXUXPXIQFGADHYHOWWSRIQGH N QEHFO
WXWPDNWDGOU *«QGHQ JQH \D\JOQODUDQ YH GLNNDW oHN
JJUH GHNLOOHQPHNWH YH RUWD\D oONDQ \HQL VRUXQODUD

. $<1%$.d%

$O0OHQ 5 7KH $UWKRSDHDWHKV6KQWHUDFWLRQ ,PPHUV
+.$&7 $FW :<6,:<* E\ -HIIUH\ 6KDZ &D)WDOWR THM WSRS ([KL!
2VDJH $UW )RXQGDWLRQ

$PEURVH * +DUUELZVSRJUDILQLQ WeDPHIPOWWMWDQEXO /LWHU

$SWLNHU % (ISORULQJ WKH )XWXUH RI 6SDWLDO 7\
$SSOLFDWLRQV ,Q &RUGDQ g 'LQoD\'$ <XUGDNXO 7R
HGV *DPH 'HVLJQ (GXFDWLRQ 6SULQJHU 6HULHV LQ
6SULQ&KDP KWWSV GRL RUJ B

%DUNHU 3 9LUWXDO 5HDOLW\ WKHRSHAWDRIF®E EQV
/HDUQLQJ 7THFKQBRRJ\ UOW Y L

%HDXWLIXO 1HZ :RUOGYV 9LUWXDO WHDOLWLBWNVFXION FR
KWWS GLJLFXOW LW BIRWG G ¥ VD DAHDESEE B DW/H R®R UDQHD
(ULOULP WDULKL

&KDKLQH 1 -X 0O\ 7KH UROH RI W\SRJUDSK\ LQ
KWWSV GHYHORSHWRDRMXQJ FRPWR®$ ES R J ULOIBK \
DOQBGW[SHULHQFHV (ULULP WDULKL

&KHQ ' 7KH DSSOLFDWLRQ RI YLUWXDO UHDQMMWUQD W U RQQ
&RQIHUHQFH RQ (GXFDWLRQ 7HFK@RQRWMLHHWD GBLIHPREW ('
$WODQWLV 3UHVV
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&UXJHLUD & QGHUQ psRWBWDO ILUWXDO UHXOMLPRGG .

7HFKQRO ,QWHUDRAWWSYV GRL RUJ PWL
'H/IDKXQWD 6 9L UWIXR OPBHFOIE WR OWED OHRI 3HUIRUPTC
$UW
JOHWFKHU 5 $0DQ JOHWFKHU ZRUN
KWWSV ZZZ DODQIOHWFKHUDUFKLYH FRP ELRJUDSK\ (U
JORUHV |/ YHEUXD U\ 36WLOO BQ® QBVYRQ (B\ZBHUG QR
KWWSV LORYHHSRHWU\ RUJ "S (ULULP WDULKL

*UDX 2 SLuUwXpDgEbpeWLGJIJH ODVV 0,7 3UHVYV
+LOOQHU O®GDVLFV 7\SRJUDSK\ 9LIDXXDQ QMHS RBIGSDEHD G HP

+LOOQHU 0 IBSWIXDO 7\$SRUWD SISSURDFK WR ORWLRQ
,QWHUQDWLRQDO &RXQFLO RG RWVLERQ QHVFW SIHD X XT H ¥ F
(ULGLP 7DULKL

-LH SXIXMDMNWNH MRXUQH\ WKURXJK LQWGHBHUDREWLYH ¢
KWWSV zZzZzZ VKLQHXPQKHUHW X UH LUW WDULKL
.HORPHHV 5 &RUSRUHDO &LQHPD 7DFWLOLWLMQG 3U

FUHDWRQ DQG 3HDFH 3URFHHGLQJV RI WKHNURBGLP WHW §
6($ ODQL]BOHXOLDQ $UDQJR $QGUHV %XUEDQR )HOLS
OHMLD ODQL]DOHV &RORPELD B8QLYHUVLGDG GH &DOGD\

.LP % 9LUWXDO UHDOLW\ DV DQ DUWLVWLF PHGLXP D
FRQWHPSRWPRXQMHDEG GLVSOD\V 8QSXEOLVKHG PDVWHU T\

XUEBQR 6 6 GNODL®HNHBUL GHIFEUN .« WeSKDQHFLOL=+L

1DVUXOODK 3 '"HFHPEHU 7\SRIJUDSK\ RQ WKH RWKH
5HDOLW\ KWWSV WKLQN VRAGCRRK FREHEDRD¥MA\SR JUD:
DOQBL[HGHDOLW\ (ULULP WDULKL

1L\D]JL - \ OD7\SRJUDSK\ LQ 95 6WXG\ DQG FRPSLOI
KWWSV PHGLXP PX]JQQYWAMES\R JGD HIG\ (uLaLp wDU

ODQRYLFK /7KH ODQJXDJH R&EQPEZURKBAHD ODVV 0,7 SUHVYV

6PDOO ' SHWKLQNIERRNWKHRFWRUD OD WWMHOHAKHEW MWW XWH R
THFKQR@RFPEULGJIH

85/ KWWSV ZzZZ MHIIUH\VKDZFRPSHROCGXRKPLRRP SRWUWLR O IMRL

85/ KWWSV ZZZ MHIIUH\VKDZFRP S HQSRDQVR. FHOAL SR UWIROLR
KDSSHY®WWWHU (ULULP WDULKL

85/ KWWSV NP GH HYKIHU VR QUMP NMDHAL K L

85/ KWWSV ZZZ MHIIUH\WKDZFRPSHQGLXP FRP ZS
FRQW HRIME K S O SGI (ULGLP WDULKL
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