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, ZRXOG OLNH WR H[SUHVV P\ KHDUWIHOW WKDQNV WR P\ SULPI
:HVW DQG P\ VHFRQGDU\ DGYLVRU $VVRFLDWH 3URIHVVRU 'DYLG 0D
FRPSOHPHQWDU\ SHUVSHFWLYHV \RX EURXJKW WR WKLY UHVHDUFK Z
'DYLG \RXU LQVLGHU NQRZOHGJH RI $WRLIL $GYHQWLVW +RVSLWD
LQYDOXDEOH LQ KHOSLQJ PH XQGHUVWDQG WKH UHVHDUFK FRQWH[W
\RXU DELOLW\ WR PDLQWDLQ DQ uXPEUHOODY YLHZ RI WKH UHVHDUF
ZKHQ LW EHFDPH HIRFHOQWULF DQG GLVRUJDQLVHG ZDV LQFUHGLEOF
ZD\ ZLWK ZRUGV YHU\ PXFK QHHGHG GXULQJ WKH WLPHYV ZKHQ , IHOV
QRW KDYH ZLVKHG IRU WZR EHWWHU DGYLVRUV WR JXLGH PH WKURX

7KLY UHVHDUFK ZRXOG KDYH QRW EHHQ SRVVLEOH ZLWKRXW WK
FR UHVHDUFKHUV DW $WRLIL $GYHQWLVW +RVSLWDO 'U -DVRQ 'LDX
WKH SURMHFW 'U -DVRQTV JHQXLQH LQWHUHVW IRU LPSURYLQJ L
DVVLVWHG LPPHQVHO\ DV KH LPSUHVVHG XSRQ WKH VWDII WKH LPSR
\RX 'U -DVRQ , ZRXOG DOVR OLNH WR WKDQN 5RZHQD $VXJHQL .}
+DUULQIJWRQ &KHVO\ 1JDWXOX DQG 'DLV\ )DWDODHD IRU KHOSL(
VWDWHPHQW 7UDQVODWLQJ DQ (QJOLVK ODQJXDJH VWDWHPHQW L
VWUDLIJKWIRUZDUG SDUWLFXODUO\ ZKHQ HTXLYDOHQW ZRUGV GRQT
'"HVLIQLQJ WKH VWDWHPHQW KHOSHG P\ FR UHVHDUFKHUV IXUWKHU
ZDV EHQHILFLDO IRU WKHP DQG PDGH IRU PXFK HDVLHU GDWD FROO|

, ZRXOG OLNH WR WKDQN WKH FRPPXQLW\ Rl $WRLIL IRU ZHOFRF
ZDV DOZD\V PHW ZLWK D VPLOH DQG WKHLU FRQVWDQW NQRFNV DW
PDUNHWVY RU SOD\ YROOH\EDOO ZLWK WKHP ZDV KHDUWZDUPLQJ , ¢
VDIH ,1G DOVR OLNH WR VLQFHUHO\ WKDQN WKHP IRU WDNLQJ WLPH
DOVR WKHLU IDPLO\ OLYHV WKHLU VWXG\ OLYHV DQG WKHLU VXEV
LQWHUYLHZV RK DQG DOVR SXWWLQJ XS ZLWK P\ EURNHQ 3LMLQ , |
DV \RX LQWHQGHG

7KH ILQDO SHUVRQ IURP $WRLIL ZKR , ZRXOG OLNH WR WKDQN
LPSRUWDQW DQG WKDW LV 'RURWK\ P\ UHVHDUFK DVVLVWDQW :}
UHODWLRQVKLS TXLFNO\ GHYHORSHG LQWR D IULHQGVKLS 'RURWK!
D QDUURZ GLWFK DQG KHU LQWHUSUHWDWLRQ WUDQVODWLRQ DQG
+HU H[LVWLQJ UHODWLRQVKLSV ZLWK WKH SHRSOH RI $WRLIL DQG V.
IRU WKH GDWDODIFFR®OWKRWDLREL IUHQ
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, ZRXOG OLNH WR WKDQN P\ FROOHDJXHVY DW -DPHV &RRN 8QLY
QRW WR GLVWXUE PH RQ P\ UHVHDUFK GD\V DQG ZKR ZHUH DOZD
ZDV JRLQJ2DOVR IRU WKRVH WKUHH PDIJQHWLF OHWWHUV ZKLFK Zt
RlI P\ 3K' DQG XSRQ FRPSOHWLRQ ZLOO XOWLPDWHO\ VWLFN WR P
\RXU VXSSRUW 7R P\ VWXG\ EXGG\ -HQ , FDQITW WKDQN \RX HQRX
HQG RI D ELJ 3K' VWXG\ ZHHN ZHYG JR IRU D PRXQWDLQ ELNH ULG
EHYY\ \RX ZHUH D KRRW WR VWXG\ ZLWK DQG LW ZDV JUHDW WR KI
WR P\ IULHQGY ERWK IURP OHOERXUQH DQG &DLUQV IRU \RXU
LQWHUHVWHG DQG IRU GRJ VLWWLQJ ZKHQ $GDP DQG , ZHUH ERWK

7R P\ GHDU IDPLO\ O0OXP RXU ZHHNO\ FKDWV RYHU WKH SKRQH
ZHDWKHU LQ RXU GLITHUHQW FLWLHYV &29,' DQG P\ 3K' &29,'
WUDYHO GLIILFXOW KRZHYHU RQFH SXEOLVKHG , SURPLVH \RX ,
WKHVLV LQ SHUVRQ &DURO\Q \RXU HQWKXVLDVP IRU P\ UHVH
DFKLHYHPHQWY ERWK SXEOLFO\ DQG DPRQJ RXU HIWHQGHG IDPLO\
\RX IRU HYHU\WKLQJ \RX KDYH GRQH DQG FRQWLQXH WR GR DV ZL

FRXOG QRW KDYH FRQFHQWUDWHG RQ JHWWLQJ WKLV GRQH

$QG ILQDOO\ WR $GDP ,1P VXUH \RX WKRXJKW \RX KDG \RXU OF
WKLV 3K' EXW TXLHWO\, WKLQN \RXYfYH HQMR\HG PH UHJDOLQJ P\
PH RQ WKH ODVW WULS DQG YROXQWHHULQJ ZLWK WKH PDLQWHQL
FROOHFWLRQ PHDQW WKH ZRUOG WR PH LW ZDV WKH ILQDO HQGR!
P\ ZRUN <RX QRZ XQGHUVWDQG OLIH DW $WRLIL DQG P\ UHVHDUFK
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, GHFODUH WKDW WKLV WKHVLV LV P\ RZQ ZRUN DQG KDV QRW E
DQRWKHU GHJUHH RU GLSORPD DW DQ\ XQLYHUVLW\ DQG WR WKH E
WKLV WKHVLVY GRHVY QRW FRQWDLQ DQ\ PDWHULDO SUHYLRXVO\ SXE(
H[FHSW ZKHUH GXH UHIHUHQFH LV PDGH LQ WKH WHI[W

(YHU\ UHDVRQDEOH HIIRUW KDV EHHQ PDGH WR JDLQ SHUPLVVL
RZQHUV RI FRS\ULJKW PDWHULDO , ZRXOG EH SOHDVHG WR KHDU IU]|
EHHQ RPLWWHG RU LQFRUUHFWO\ DFNQRZOHGJHG

, DFNQRZOHGJH WKDW DQ HOHFWURQLF FRS\ RI P\ WKHVLV PXVW
OLEUDU\ DQG VXEMHFW WR WKH *HQHUDO $ZDUG 5XOHV RI -DPHV .
PDGH DYDLODEOH IRU UHVHDUFK DQG&RBXGNIKQ WK GDQFH ZLWK
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0O\ DGYLVRU\ WHDP SURYLGHG JXLGDQFH DQG DGYLFH RQ VW
UHSRUWLQJ ZLWKLQ WKH UHPLW RI WKHLU UROHV

Xx 3URIHVVRU &DU\Q :HVW 3ULPDU\ $GYLVRU &ROOHJIH RI +HD
-DPHV &RRN 8QLYHUVLW\

x $VVRFLDWH 3URIHVVRU 'DYLG ODF/DUHQ 6HFRQGDU\ $GYLVR
DQG 'HQWLVWU\ -DPHV &RRN 8QLYHUVLW\

JE}E] 0 ee]e3 v

7KLV WKHVLV ZDV HGLWHG E\ (OLWH (GLWLQJ (GLWRULDO L
6WDQGDUGYV ' DQG ( RI WKH $XVWUDOLDQ 6WDQGDUGV IRU (GLWLQ.
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, JUDWHIXOO\ DFNQRZOHGJH ILQDQFLDO VXSSRUW IURP -DPHV
+HDOWKFDUH 6FLHQFHV IRU SURYLGLQJ IXQGLQJ IRU WKH IROORZ

Xx DLUIDUHV DFFRPPRGDWLRQ DQG IRRG IRU GDWD FROOHFWLI

X HTXLSPHQW UHOHYDQW WR GDWD FROOHFWLRQ DQG DVVRFL

X UHVHDUFK DVVLVWDQFH IRU LQWHUYLHZ LOWHUSUHWDWLRQ
WUDQVFULSWLRQ VHUYLFHYV

X HGLWRULDO VHUYLFHYV

X LQ NLQG VXSSRUW IRU SKRWRFRS\LQJ

7KDQNVY DOVR JR WR WKH $XVWUDOLDQ &ROOHJH IRU ,QIHFWLRC
IRU LQYLWLQJ PH WR VSHDN DW WKHLU LQWHUQDWLRQDO FRQIHU
P\ DLUIDUH DFFRPPRGDWLRQ DQG FRQIHUHQFH IHHV
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&KDSWHU

YL

'"HWDLOV RI WKH SXETOWRWHR®G H[WHQW RI WKH
LQWHOOHFWXDO LQSXW RI HDFK
DXWKRU

6SDUNH QDDF/DUHQ ' O0LO®BO&: -0 DQG -0

$VXJHQL 5 ORXWRD . FROVWLRHG WKH VWXG\ DQG LQL\

PSURYLQJ LQIHFWLRIQVERQ WABRDQIA .0 SURYLGHG
FXOWXUDOO\ OLQJXLVW LERD EDB R EURXIOE WRD\G ON
GLYHUVH HQYSIWOROQOPHQW LQIHFWLRQ FRQWURO LVVXH ZKL
3HUPLVVLRQ JUDQWHG I&H%&LE%_L%WLFhVéPSHWXV IRU WK

XG\ 96 GUDIWHG WKH SDSHU
DQG DOO DXWKRUV HGLWHG DQG
UHYLVHG WKH GUDIW DQG
DSSURYHG WKH ILQDO PDQXVFUL

6SDUNH 9LDX - ODF/DUSRXQOGHUWRRN WKH GDWDEDVH
"HVW & 6ROXWLRQNDMRKHY DQG GUDIWHG WKH
LQIHFWLRQ FRQWURO FKDQWHQUBWLYH UHYLHZ &: DQG
GHYHORSLQJ FRXQWULHV 0GR RMUIHB HE LMW G D QFH
$Q LQWHJIUDW, QWWHHU D DIWHER QDX IJKRXW WKH GHYHORSPHQV
-RXUQDO RI ,QIHFWLRQ &RQWKRG@GUDIW -' SURYLGHG LQS»
KWWSV ZZZ LMLF LQIR D'H\%EFV& HyPHYVSHFWLYH RI D
OWKFDUH ZRUNHU LQ D OLPL)
IUHH RSHQ DFFHVYV UHVRXUFH VHWWLQJ DQG WKH
PDQXVFULSWYV VXLWDELOLW\ DQ
UHDGDELOLW\ LQ WKLV FRQWHI[W
DXWKRUV HGLWHG DQG UHYLVHG
GUDIW SDSHU DQG DSSURYHG WK
ILQDO PDQXVFULSW

6SDUNH DDF/DUHQ ' (VIBXFROOHFWHG WKH GDWD FROO
HVW & &KDQJLQIWWHKHLAMQAWYJIV GHVEULEHG WKHF
WKURXJK ZKLFK ZH VHH ROMXH GV DIQGI GV MHKH PDOXVFULSW
ZRUOG ,QIHFWLRQ SUHY HQWVRQKBIQWGHFRQWEROVVLVWDQ\
LOQVLIKWYV XVLQBRGRWRYRLFHBUHVHOW DW LQWHUYLHZV
*OREDO 3XEOLF +HDOWK ZKHUH UHTXLUHG WR LQWHUSUH\
VXEPLWWHG XQGHU UHYH1®% WUDQVODWHG DQG
WUDQVFULEHG WKH DXGLR
UHFRUGLQJV '( UHYLHZHG WKH
PDOXVFULSW LQ WKLV FRQWH[W
HQVXUH FRUUHFW UHSUHVHQWDYV
& DQG '0 SURYLGHG
JXLGDOQFH WKURXJKRXW WKH GUL
DQG DOO DXWKRUV DSSURYHG WI
ILODO PDQOXVFULSW
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$XWKRUV SvlingQ\A%WII-'I6QQWDWLRQ W LW OH &ROQIHUHQFH
6SDUNH :BVW2UDO 7KH FRPSOH|[ @KV &RRN 8QLYHUVLW\
& ODF/DUHQ OLIH EHOLHIV D@G ALYBDDVYMW
+RZ ZH DFKLHYH WUXH
EDODQFH
m] i [=
e T
ey
g
B K=
6SDUNH 9 2UDO 8QWDQJOLQJ WoKHH. IZHEA ODQG +HDOWK
ODF/DUHQ 8VLQJ SKRWRYRIBHVMWRUFK 6\PSRVLXP
'LDX - "HVW XQGHUVWDQG LQIHHFMAWR 6HFXULW\ LQ WK
& SUHYHQWLRQ DQIDFRIQWURI®VRQV IURP
LQ WKH 6RORP R QVKHODMEEHP LF
([SHULHQFHY 9LUWXDO
6\PSRVLXP )YHEUXDU\
6SDUNH 9 2UDO ,QIHFWLRQ FRQ@WWBRORQIHUHQFH
ODF/DUHQ FKDOOHQJHV IURP WKWIDWVEDQH
"HVW & DQG UHPRWH $X$WUWODDIWR LQYLWHG

WKH :HVWHUQ 3D/MHDMNHU
pMVDPH EXW GLIITHUHQWT

6SDUNH 9 2UDO ZLQSYHQ®J 3KRWRYRLPMKWRLHQQLDO
ODF/DUHQ ' EHVW RUDIPSURYH LQIHFWILR@ HUHQFH RI WKH
THVW & SUHVHQWBWHRBQWLRQ DQ® RRQDWURWZRUN RI
LQ D UXUDO KRV SH2WSHR0 D@ BRUDW L QJ

6RORPRQ ,VODQGWQWUHYV IRU 1XUVLQJ

DQG OLGZLIHU\ &DLUQV

4" -XO\
6SDUNH 9 3RVWHU 8VLQJ 3KRWRE FBI&F B RQRH UH Q F H
ODF/DUHQ H[SORUH WKH 1RYHPEHU
OLOOV - :HVW & XQGHUVWDQGLQOHRIERXUQH $XVWUDOLD
6SHDUH 5 YDOH LQIHFWLRQ SUHYHQWLRQ DQG

FRQWURO LQ D UXUDO KRVSLWDO
LQ WKH 6RORPRQ ,VODQGYV
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ORGHUQ IRUPDOLVHG LQIHFWLRQ SUHYHQWLRQ DQG FRQWURO
LPSOHPHQWHG LQ KHDOWK IDFLOLWLHYV JOREDOO\ VLQFH WKHLU LQF
&HQWHUV IRU 'LVHDVH &RQWURO LQ WKH 8QLWHG 6WDWHV RI $PHUL
DGRSWHG E\ KHDOWK IDFLOLWLHV LQ :HVWHUQ QDWLRQV EXW VLQF
IDFLOLWLHY DFURVV WKH ZRUOG UHJDUGOHVV RI UHVRXUFH DYDLO
FXOWXUH RU UHOLJLRQ

,3 & KDV FRPH WR WKH IRUH GXULQJ WKH &29,' SDQGHPLF \HW
VHUYLFHY DURXQG WKH ZRUOG LQ UHVRXUFH OLPLWHG VHWWLQJV
WKH VPDOOHVW QXPEHU RI LQIHFWLRXVY SDWLHQWY UHJDUGOHVYV RI
WKH FRPPRQO\ FLWHG EDUULHUV IRU VXFFHVVIXO ,3 & SURJUDP\
FKDOOHQJHV ILQDQFLDO FRQVWUDLQWY SRRU KRVSLWDO JRYHUQD(
ZLWK \HDUV VLQFH WKH GHYHORSPHQW RI PRGHUQ ,3 & JXLGHC
UHVRXUFH OLPLWHG VHWWLQJY VWLOO VWUXJJOH WR PDLQWDLQ DQ

$WRLIL $GYHQWLVW +RVSLWDO $$+ LV RQH VXFK KHDOWK VHLI
LPSOHPHQW HYHQ WKH PRVW PLQLPDO ,3 & UHTXLUHPHQWY 6LWXD
6RORPRQ ,VODQGV $$+ UHFRIJQLVHG WKH QHHG WR LPSURYH WKH
IROORZLQJ D ORFDO PHDVOHV RXWEUHDN GXULQJ ZKLFK WKHUH ZD
PHHW WKH UHTXLUHPHQWY RI D :RUOG +HDOWK 2UJDQL]DWLRQ IXQC
HISHUW ZDV LQYLWHG WR $$+ WR DXGLW DQG DVVLVW ZLWK $$+9
GLIITHUHQFHV LQ FXOWXUH ODQJXDJH DQG VSLULWXDO EHOLHIV ZK
"HVWHUQ ZD\V RI WKLQNLQJ LQFOXGLQJ WKH JHUP WKHRU\ RI GLVHD
LW zZzDV FOHDU WKDW IRU $$+ PHHWLQJ ,3 & VWDQGDUGV E\ XWLO
JXLGHOLQH ZDV QRW SRVVLEOH

7KH RYHUDOO REMHFWLYH RI WKLV VWXG\ ZDV WR KHOS $$+ LPS
WR GR WKLV LW ZDV QHFHVVDU\ WR XQGHUVWDQG ZKDW WKH VWD!
FRPPXQLW\ WKDW $$+ VHUYHV NQRZ DQG EHOLHYH DERXW VLFNQF
KRVSLWDO ,W ZDV DOVR QHFHVVDU\ WR JDLQ DQ XQGHUVWDQGLQJ R
DUH DQG ZK\ WKH\ SUDFWLFH WKHP WKH ZD\ WKH\ GR 5HFRJQLVLQJ
KHOSV EXLOG DQ ,3 & SODWIRUP DW $$+ WKDW LV GRDEOH DQG VXVYV

7KLY TXDOLWDWLYH VWXG\ HPSOR\HG D SDUWLFLSDWRU\ DFWLRQ
SKRWRYRLFH IROORZHG E\ VHPL VWUXFWXUHG LQWHUYLHZVY DV WKH
7KLY GHFRORQLVLQJ PHWKRGRORJ\ ZDV FRQVLVWHQW ZLWK WKH 6RC
UHVHDUFK ZDV FRQGXFWHG S5HFUXLWPHQW RI SDUWLFLSDQWY RFF

YLLL



WKURXJK ZRUG RI PRXWK DQG UHFRPPHQGDWLRQV IURP FR UHVHEC
VWDIlI ZKR ZHUH HGXFDWHG LQ ELRPHGLFDO SULQFLSOHV VXFK D\
DV ZHOO DV VWDII ZKR KDG OLWWOH RU QR IRUPDO HGXFDWLR(
PDLQWHQDQFH VWDII

7TKH VWXG\ ZDV XQGHUWDNHQ LQ WZR SKDVHV 3KDVH HPSOR\}I
DQG DVNHG SDUWLFLSDQWY WR WDNH SKRWRV WKDW GHSLFWHG W
IURP RQH SHUVRQ WR DQRWKHU LQ WKH KRVSLWDO"Y 3DUWLFLSI
SKRWRV XVLQJ D UHFRJQLVHG 3KRWRYRLFH LQWHUYLHZ IRUPDW |
TXDOLWDWLYH DQDO\WLV VRIWZDUH 3KDVH ZDV FRPSOHWHG \
HOLFLWDWLRQY ZKHUH SDUWLFLSDQWY FKRVH SKRWRYV WDNHQ E\ |
XVH Rl 3KRWR HOLFLWDWLRQ DOORZHG IRU GLITHUHQW SHUVSHFW
SKDVH LQWHUYLHZY ZHUH FROODWHG LQWR SKDVH GDWD DQG \

7KLV VWXG\ VKRZV WKDW WKH EDUULHUV WR LPSURYLQJ ,
VWUDLJKWIRUZDUG DV ZKDW WKH OLWHUDWXUH VD\V &XOWXUDO
EHOLHIV LQIOXHQFH KRZ SHRSOH YLHZ GLVHDVH FDXVDWLRQ DQG
ZRUNHUV DIIHFW WKHLU ,3 & SUDFWLFH 7KH pJHUP WKHRU\T GRH\
EHOLHIV DERXW GLVHDVH FDXVDWLRQ DQG WUDQVPLVVLRQ HY
ELRPHGLFDO PRGHO WKHUHIRUH WR HGXFDWH VWDII DQG FRPPX
WKHRU\ SULQFLSOHYVY DQG H[SHFW WKHP WR SUDFWLVH DFFRUGLQ.

7KH UHVXOWYV RI WKLV VWXG\ DGG DQ LPSRUWDQW FRQVLGHUD\
OHDGHUV ZKHQ DWWHPSWLQJ WR LPSOHPHQW ,3 & SURJUDPV LQWHEF
ZLOO RQO\ ZRUN LI WKH\ DUH WUDQVIRUPHG LQWR D FRQWHI[W
FRPPXQLW\2RQH WKDW FRPSOHPHQWY WKH ELRPHGLFDO PRGHO RI

L[
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$FNQRZOHGJHPHQWYV
'HFODUDWLRQ

BWDWHPHQW Rl WKH &RQWULEXWLRQ RI 2WKHUV
, QWHOOHFWXDO 6XSSRUW
(GLWRULDO $VVLVWDQFH
J)LODQFLDO 6XSSRUW
-RLQWO\ $XWKRUHG :RUNV &RQWDLQHG LQ 7KLV 7KHVLV
3UHVHQWDWLRQV 5HODWHG WR 7KLV 7KHVLV

$EVWUDFW
7DEOH Rl &RQWHQWYV
ILVW RI )LIXUHV
,QGH[ RI $FURQ\PV

S3URORJXH
$ 9HU\ 3BHUVRQDO 3KLORVRSK\

&KDSWHU ,QWURGXFWLRQ
&KDSWHU 2XWOLQH
+HDOWK LQ WKH 6RORPRQ ,VODQGYV
$ &KDQJH LQ WKH 3ROLWLFDO DQG 6RFLDO /DQGVFDSH
,QIHFWLRQ 3UHYHQWLRQ DQG &RQWURO LQ 5HVRXUFH /LPLWHG 1
K\ ,V 7KLV 6WXG\ ,PSRUWDQW"
'HFODUDWLRQ DQG &RQWULEXWLRQ IRU 7KHVLV &KDSWHU 2-F
7KHVLV 6WUXFWXUH
6XPPDU\

&KDSWHU %DFNJURXQG
, QWURGXFWLRQ
,QIHFWLRQ &RQWURO &KDOOHQJHV LQ 'HYHORSLQJ &RXQWULHV
'HFODUDWLRQ DQG &RQWULEXWLRQ IRU 7KHVLV &KDSWHU 2-F
&RQFOXVLRQ

&KDSWHU 30DFLQJ WKH 5HVHDUFK LQ &RQWH[W
&KDSWHU 2XWOLQH
3DUW $27KH 6RORPRQ ,VODQGV ODODLWD DQG WKH (DVW .ZDLR
*HRJUDSK\ 3HRSOH DQG (FRQRP\
+LVWRU\23UH DQG 3RVW &RORQLDO
6RFLHW\
$QFHVWUDO 5HODWLRQV
,QIXVLRQ RI &KULVWLDQLW\
+HDOWK26HUYLFHYV
+HDOWK2+HDOWKFDUH :RUNHUV
+HDOWK2%XUGHQ DQG 3UHYDOHQFH RI 'LVHDVH
3DUW %27KH &RPSOH[LWLHV RI 6LFNQHVV &DXVDWLRQ DQG 7UDQ
&XOWXUDO 6SLULWXDO DQG :HVWHUQ /HQV :KHQ :RUOGV &ROOL
6LFNQHVV &DXVDWLRQ
6LFNQHVV 7UDQVPLVVLRQ
7UHDWPHQW 6HHNLQJ 3UDFWLFHV
&XOWXUDO ,QIOXHQFHV DQG 6LFNQHVV 7UDQVPLVVLRQ %HOLI
&RQWH[W
&RQFOXVLRQ



&KDSWHU OHWKRGRORJ)\
&KDSWHU 2XWOLQH
3DUW $20HWKRGRORJ\ DQG OHWKRGV 7UDQVIRUPLQJ WKH :D\ :
,QIHFWLRQ 3UHYHQWLRQ DQG &RQWURO
$LP
SHVHDUFK 4XHVWLRQV
7KH 6FLHQFH Rl ,QIHFWLRQ 3UHYHQWLRQ DQG &RQWURO 9H
.QRZOHGJH2$Q $SSDUHQW 5HVHDUFK &RQXQGUXP
$ 7UDQVIRUPDWLRQ 3URFHVV
7KHRU\ Rl &KDQJH
3DUWLFLSDWRU\ $FWLRQ 5HVHDUFK
5HVHDUFK $SSURDFK OHWKRG 'DWD &ROOHFWLRQ DQG $QD
5HVHDUFK DSSURDFK
'DWD FROOHFWLRQ
3DUWLFLSDQW UHFUXLWPHQW
7KH 3KRWRYRLFH VWDWHPHQW
'DWD &ROOHFWLRQ DQG $QDO\VLV 3KDVH
JRILVWLFV Rl SURGXFLQJ D SULQWHG SKRWR LQ D UHPR\
,VODQGV
3DUWLFLSDQW LQWHUYLHZV
'DWD DQDO\VLVY DQG KDQGOLQJ
'DWD &ROOHFWLRQ DQG $QDO\VLV 3KDVH
'DWD FROOHFWLRQ
'DWD DQDO\VLV
3DUW %27KH :RYHQ )DEULF Rl 7KHRU\ DQG 3UDFWLFH $FURVV "
(SLVWHPRORJLHV H1R 2QH +DV (YHU $VNHG 8V 7KLV %HIRUHT
6XPPDU\

&KDSWHU )LQGLQJV
&KDSWHU 2XWOLQH
3DUW $2:KDW LV .QRZQ DQG %HOLHYHG $ERXW 6LFNQHVV 7UDQ
'HFODUDWLRQ DQG &RQWULEXWLRQ IRU 7KHVLV &KDSWHU 2
3DUW %2,QIHFWLRQ 3UHYHQWLRQ DQG &RQWURO 3UDFWLFHV D
,PSURYHPHQW
7KH 6WRU\ Rl WKH 5XEELVK
,QIHFWLRQ SUHYHQWLRQ DQG FRQWURO SUDFWLFHYV
2SSRUWXQLWLHV IRU LPSURYHPHQW
7KH 6WRU\ Rl p([SRVHG 'LUW\ /LQHQ DW 5LVN Rl ,QIHFWLRQ
,QIHFWLRQ SUHYHQWLRQ DQG FRQWURO SUDFWLFHYV
2SSRUWXQLWLHY IRU LPSURYHPHQW
$ VWRU\ RI KHSDWLWLV WUDQVPLVVLRQ
7KH 6WRU\ Rl p%DUHIRRW $WWUDFWV ORUH *HUPVT
,QIHFWLRQ SUHYHQWLRQ DQG FRQWURO SUDFWLFHYV
2SSRUWXQLWLHY IRU LPSURYHPHQW
7KH 6WRU\ Rl p6SLW RQ WKH )ORRU LQ 2XWSDWLHQWYV 'HSD
,QIHFWLRQ SUHYHQWLRQ DQG FRQWURO SUDFWLFHYV
2SSRUWXQLWLHV IRU LPSURYHPHQW
7KH 6WRU\ RI WKH %URNHQ 7XEHUFXORVLV )XPH &DELQHW
,QIHFWLRQ SUHYHQWLRQ DQG FRQWURO SUDFWLFHYV
2SSRUWXQLWLHV IRU LPSURYHPHQW
6XPPDU\

&KDSWHU 'LVFXVVLRQ
, QWURGXFWLRQ
3KRWRYRLFH DV D 6WRU\WHOOLQJ OHGLXP
(IWHUQDO ,QIOXHQFLQJ )DFWRUV



6FLHQFH
"RUNSODFH &XOWXUH
BRFLHWDO &XOWXUH
6SLULWXDOLW\
YRXU 'RPDLQV WKDW ([SODLQ ,QIHFWLRQ 3UHYHQWLRQ DQG &RQ
$GYHQWLVW +RVSLWDO
7KHPH D2.QRZLQJ DQG 3UDFWLFLQJ
7KHPH E2.QRZLQJ DQG 127 3UDFWLFLQJ
7KHPH F23UDFWLFLQJ DQG 127 .QRZLQJ
7KHPH G2127 3UDFWLFLQJ DQG 127 .QRZLQJ
6XPPDU\ RI 7KHPHV
+RZ 'RHV 7KLV 6WXG\ $OLJQ :LWK ([LVWLQJ /LWHUDWXUH"
K\ ,V 7KLV 6WXG\ 'LIITHUHQW"
'KDW 'RHV 7KLV OHDQ IRU ,PSURYLQJ ,QIHFWLRQ 3UHYHQWLRQ D
6DPH +DQG 7RZHO ORUH +DQGV ORUH ,QIHFWLRQ
7KH 6WRU\ Rl WKH 5XEELVK
6SLW RQ WKH )ORRU LQ 2XWSDWLHQWY 'HSDUWPHQW
6XPPDU\
$ ORGHO IRU ,QIHFWLRQ 3UHYHQWLRQ DQG &RQWURO LQ /RZ DC
&RXQWULHV IRU WKH )XW XUH
)XWXUH 5HVHDUFK ,V 1HHGHG
(QVXULQJ 5HVHDUFK 4XDOLW\
(WKLFDO &RQVLGHUDWLRQV
/JLPLWDWLRQV
&KDSWHU 6XPPDU\

&KDSWHU &RQFOXVLRQ DQG 5HFRPPHQGDWLRQV

&KDSWHU 2XWOLQH
7KH %HJLQQLQJ?2$Q $FFLGHQWDO 3K’

7KH (QOLJKWHQLQJ DQG OHDQGHULQJ -RXUQH\

$Q (QGLQJ RI D 3K' -RXUQH\ EXW WKH %HJLQQLQJ RI ODQ\ 1HZ 2
SHFRPPHQGDWLRQV IRU $FWLRQ
SHFRPPHQGDWLRQV IRU $WRLIL $GYHQWLVW +RVSLWDO
SHFRPPHQGDWLRQV IRU 2WKHU 3DFLILF ,VODQG &RXQWULHYV

(SLORJXH
SHIHUHQFHYV

$SSHQGLFHYV
$SSHQGL[ $26RORPRQ ,VODQGV +HDOWK 5HVHDUFK DQG (WKLFV 5HY
$SSHQGL[ %2$WRLIL $GYHQWLVW +RVSLWDO /HWWHU RI 6XSSRUW
$SSHQGL[ &2-DPHV &RRN 8QLYHUVLW\ (WKLFV $SSURYDO
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J)LIXUH B6RORPRQ ,VODQGY SURYLQFHY DQG FDSLWDOV

JLIXUH OHWKRGRORJ\ DQG PHWKRGV

JLIXUH  'HVLJQLQJ WKH 3KRWRYRLFH VWDWHPHQW

JLIXUH 3DUWLFLSDQWY DV FR UHVHDUFKHUYV

JLIXUH &KRRVLQJ SKRWRV WKDW EHVW GHSLFWHG WKH 3KRWRYR
JLIXUH 3KDVH LQWHUYLHZ JXLGH

JLIXUH 3KDVH LQWHUYLHZ JXLGH

JLIXUH 7KH RULJLQDO LQFLQHUDWRU

JLIXUH 7KH QRW VR WHPSRUDU\ VROXWLRQ

JLIXUH 7KHLU SULGH DQG MR\

JLIXUH 5XEELVK

JLIXUH ([SRVHG GLUW\ OLQHQ DW ULVN RI LQIHFWLRQ WUDQVPL
JLIXUH %DUHIRRW DWWUDFWYVY PRUH JHUPV

JLIXUH 6SLW RQ WKH IORRU LQ 23'

JLIXUH %WURNHQ 7% FDELQHW
JLIXUH $ PRGHO IRU ,3 & SURJUDP GHYHORSPHQW IRU WKH IXWX

[LLL
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$$+ $WRLIL $GYHQWLVW +RVSLWDO

$%+5 DOFRKRO EDVHG KDQG UXE

$&,3& $XVWUDOLDQ &ROOHJH IRU ,QIHFWLRQ 3UHYHQWLRQ
&%35 FRPPXQLW\ EDVHG SDUWLFLSDWRU\ UHVHDUFK
& (2 FKLHI H[HEXWLYH RIILFHU

&29," FRURQDYLUXV GLVHDVH

21 GLUHFWRU RI QXUVLQJ

(9 (EROD YLUXV GLVHDVH

+$, V +HDOWKFDUH DVVRFLDWHG LQIHFWLRQ V

+&: V KHDOWKFDUH ZRUNHU V

.3 & LQIHFWLRQ SUHYHQWLRQ DQG FRQWURDO

/0,& V ORZ DQG PLGGOH LQFRPH FRXQWU\ LHV

0/7 PHGLFDO ODERUDWRU\ WHFKQLFLDQ

1%2 QRQ JRYHUQPHQWDO RUJDQLVDWLRQ

23" 2XWSDWLHQWY 'HSDUWPHQW

3% SKDUPDF\ DVVLVWDQW

3%5 SDUWLFLSDWRU\ DFWLRQ UHVHDUFK

3$8 3DFLILF $GYHQWLVW 8QLYHUVLW\

3,& V 3DFLILF ,VODQG FRXQWU\ LHV

31* 3DSXD 1HZ *XLQHD

33( SHUVRQDO SURWHFWLYH HTXLSPHQW

5% UHVHDUFK DVVLVWDQW

6'$ BHYHQWK GD\ $GYHQWLVW

6(1,& 6BWXG\ RQ WKH (IILFDF\ Rl 1IRVRFRPLDO ,QIHFWLRQ &R
7% WXEHUFXORVLV

7R& WKHRU\ RI FKDQJH

86 8QLWHG 6WDWHYV
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0\ SDUHQWY RQFH WROG PH WKDW , ZDV DOZD\V EULQJLQJ IUL
MGLITHUHQWY 7KHUH ZDV WKH JLUO ZKR ZDV OLYLQJ ZLWK IRVWHLU
PHDQW ZKR ZDV FRYHUHG LQ VRUHV DQG WKHUH ZDV WKH pVLEN
9LFWRULD ZKR YLVLWHG P\ \RXWK JURXS WR JHW D pFLW\Y H[SHULF
VHHPHG WR EH FOHDQ ZKR FDPH IURP D KRXVH WKDW ORRNHG OL
WKH EURWKHU DQG VLVWHU ZKR RQO\ KDG D PXP WKURXJK GLYRUF
LQ 7KH TULHQGVKLSYV , KDG ZLWK WKHVH NLGY DOO VHHPHG W
WKDQ QRW WKH\ ZRXOG PRYH WR DQRWKHU VFKRRO

$W WKH WLPH , GLGQIW VHH WKLV SDWWHUQ RI SOD\LQJ ZLWK
YHU\ PLGGOH FODVV XSEULQJLQJ ZLWK D FRPIRUWDEOH KRPH DQC
SDUHQWY DQG LW ZDVQIW XQWLO P\ SDUHQWYV PHQWLRQHG LW
EHIULHQGHG NLGV IURP D YHU\ GLIIHUHQW VRFLDO FODVV :KHQ ,
UHDVRQV )LUVW ZDV FXULRVLW\ , ZDQWHG WR NQRZ ZK\ WKHV}
EHKDYHG GLIIHUHQWO\ 6HFRQG , UHDOLVHG WKDW RWKHU FKLOG!
, ZDV EHZLOGHUHG DV WR ZK\ WKH\ VKRXOG EH WUHDWHG GLIIHU
GLIIHUHQW RU KDG D GLIIHUHQW KRPH OLIH /LWWOH GLG , NQRZ L'
RQO\ D VHQVH RI HPSDWK\ EXW DOVR WKH IRXQGDWLRQV RI VRFLE

6RFLDO MXVWLFH LV D FRQFHSW KDUG WR GHILQH DQG LV TXL
WKH pZHOO WR GRY FODVV ZKHQ UHIHUULQJ WR PDUJLQDOLVHG
%URDGO\ VRFLDO MXVWLFH LV DQ HWKLFDO FRQFHSW EDVHG RQ K:
GHQRWHV WKDW WKH ULJKWV RI DOO SHRSOH EH FRQVLGHUHG LQ
XQGHUSLQQHG E\ WKH IRXU SULQFLSOHV RI HTXLW\ DFFHVV SDUYV
EDFN WR P\ FKLOGKRRG , QRZ UHDOLVH WKDW ZKLOH , GLGQYW NC
WKHVH SULQFLSOHV H[LVWHG , EHOLHYHG LQ WKHP DOO

%RWK P\ SDUHQWY JUHZ XS LQ FRXQWU\ 9LFWRULD LQ UHODWL)
WR ZRUN WKHLU ZD\ pXSYT WR EHFRPH pPLGGOH FODVVY O\ PXP D
P\ GDG D SDWLHQW DQG P\ GDG D FDUSHQWHU ERWK ZRUNHG KI
P\ VLVWHU D JRRG OLIH DQG ZKLOH , VSHQW D ORW RI P\ FKLOGKF
JUDQGPRWKHU LQ WKH FRXQWU\ , ZDV VFKRROHG LQ WKH FLW\ §
ZKHQHYHU VFKRRO KROLGD\V DQG DW WLPHV RXWVLGH RI VFKRRO
LQ FRPIRUW2ZH VSHQW KRXUV GULYLQJ WR UHPRWH SDUWV RI $XV\
H[SHULHQFH ZKDW $XVWUDOLD KDG WR RIIHU 2XU WLPH DW 80XUX



P\ PHPRU\ DV LW ZDV P\ ILUVW H[SHULHQFH RI PHHWLQJ $XVWUDOLD
PDGH PH VLW DPRQJ VRPH ZRPHQ PDNLQJ WHD DURXQG D FDPSILUH
EDVH RI 80XUX 'DG DVNHG LI KH FRXOG ILOP XV E\ VKRZLQJ WKHP Kl
DQG PLPLFNLQJ ILOPLQJ $ ZRPDQ QRGGHG DQG UHDFKHG RXW KHU &
FHQW FRLQV DQG WROG PH WR JLYH WKHP WR KHU ZKLFK , GLG
MXVW WUDQVSLUHG $ ZRPDQ WKHQ DVNHG PH IRU WKH VXJDU LQ KH
RXW ZKDW VKH ZDQWHG DQG SDVVHG KHU WKH VXJDU ZKLOH EHLQJ
MXVW GLGQTW DVN LQ (QJOLVK

,W ZDVQTW XQWLO ZKHQ P\ SDUWQHU D FDUSHQWHU DQG , W!
DQG 'DUZLQ DQG WKHQ PRYHG WR %RUURORROD LQ WKH 1RUWKHUQ
KDQG WKH VRFLDO pLQMXVWLFHVY WKDW GLVWDQFH DGYHUVH FOL
DQG XQGHU UHVRXUFHG VFKRROV DQG KHDOWK VHUYLFHV EULQJ IRL
WRZQV DQG WKH HYHQ VPDOOHU DQG PRUH GLVWDQW FRPPXQLWLH
UHJLVWHUHG QXUVH , YROXQWHHUHG ZLWK DQ $ERULJLQDO ZRPHQTY
WKH ZRPHQ RI WKLV JURXS PHDQW WKDW DIWHU FRRNLQJ DQG GHO
HPHDOV RQ ZKHHOVY VHUYLFH ZHYG VSHQG WKH DIWHUQRRQV ILVKL
WKH EXVK ORRNLQJ IRU EXVK PHGLFLQHV 2Q PDLO GD\V ZH ZRXOG
ZDLWLQJ IRU WKH PDLO WR EH VRUWHG PH WKH RQO\ ZKLWH SHU\
EHLQJ SDVVHG WKHLU EDELHV WR SOD\ ZLWK DQG SDFLI\ DQG EHLQ.
ZKR HQWHUHG WKH SRVW RIILFH 3ROLWLFLDQV WU\ DQG DUJXH WKEC
DQG UHPRWH DUHDV DQG WKHUHIRUH VKRXOG H[SHFW WKHVH LQM X\
LJQRUDQFH , ILQDOO\ DQG IXO0\ XQGHUVWRRG

ORYLQJ IRUZDUG WR DQG WR DQ RYHUVHDV VWXG\ uH[FKDQJH
SRLQW LQ P\ FDUHHU $V D FULWLFDO FDUH QXUVH , ZDV VSRQVRU
VWXG\ FULWLFDO FDUH XQLWV LQ KRVSLWDOV LQ 6RXWK $IULFD +RYV
, ZDV VKRZQ DURXQG WKH LQWHQVLYH FDUH DQG FRURQDU\ FDUH X¢
KRVSLWDOV DQG , ZDV ERWK LQ DZH RI WKHLU SUDFWLFHV DQG WH]
QXUVHVY SD\ DQG FRQGLWLRQV +RZHYHU LW ZDVQJW XQWLO , ZDV \
WKH RSSRUWXQLW\ WR YLVLW D SULPDU\ KHDOWKFDUH FHQWUH DQGC
WKDW , IXOO\ UHDOLVHG WKDW ZLWK WKH VDPH DPRXQW RI PRQH\ V
DOLYH JRYHUQPHQWY FRXOG IXQG SULPDU\ KHDOWKFDUH FHQWUH\
NHHS KXQGUHGYV Rl SHRSOH DOLYH 0\ LQWHUHVW LQ SXEOLF KHDOW
IRU LQIHFWLRQ FRQWURDO

,Q ZH PRYHG WR '"HUE\ LQ WKH .LPEHUOH\ UHJLRQ RI :HVWHU (
7KLV PRYH ZDV SLYRWDO LQ FHPHQWLQJ P\ SDVVLRQ IRU ERWK LQIH
DQG QRW RQO\ EHLQJ DEOH WR FRPELQH WKH WZR EXW PDNH WKHP



EDUULHUV WKDW UXUDO LQIHFWLRQ FRQWURO SUDFWLWLRQHUYV I
JXLGHOLQHY PDGH PH UHDOLVH WKDW D VROLG IRXQGDWLRQDO NQ
SODXVLEOH H[SODQDWLRQV IRU SUDJPDWLF VROXWLRQV2VROXWL
FROWURO UHTXLUHPHQWY GHVLJQHG IRU ODUJH PHWURSROLWDQ F
IRUD VPDOO UXUDO KRVSLWDO

JROORZLQJ P\ PRYH WR &DLUQV WR FRPPHQFH DV DQ DFDGHPLF
LQ , ZDV DVNHG LI , FRXOG pKHOS RXWT D UXUDO KRVSLWDO LC
ZbV WR PHHW D NH\ SHUIRUPDQFH LQGLFDWRU IRU D JUDQW RQ |
LQIHFWLRQ FRQWURO SUDFWLFHY , MXPSHG DW WKH FKDQFH 1RW
SOHQW\ RI LW EXW , KDG DOVR EHHQ WR 31* DV D WKLUG \HDU Q
ORYHG WKH 3DFLILF ,vVODQG H[SHULHQFH SDUWLFXODUO\ ZKHQ LW
, KDG DXGLWHG SOHQW\ RI UXUDO KRVSLWDOV DQG KHDOWK FOLQ
LPSURYH WKHLU VWDQGDUGY PDUNHGO\ 1DLYHO\ DQG VRPHZKDW
FDQ WKLV EH"T

W ZDV FOHDU WR PH IURP ZKHQ , ILUVW DUULYHG WKDW IURP
ZD\ WKDW , KDG LQ WKH SDVW ,W ZDV YHU\ DSSDUHQW WKDW WKH !
ZDV JRLQJ WR EH SUDFWLFDEOH DQG GRDEOH XVLQJ WKH pWRROV
KHUH DQG WKHUH ZKLFK UHODWHG WR WKH GHFD\LQJ KRVSLWDO
VXSSO\ WKH ODFN RI RU RXW RI GDWH FRQVXPDEOH VXSSOLHYV
DXGLW DQG RWKHU LQIHFWLRQ FRQWURO JRYHUQDQFH DFWLYLW
LPSHGLPHQWY WR DFKLHYLQJ DQ\ VRUW Rl UHFRJQLVHG LQIHFWLR(
W ZDV DW WKDW SRLQW , DGPLWWHG WR P\ IHOORZ WUDYHOOHUYV
DVNHG PH uWR KHOSY WKDW WKH RQO\ ZD\ , FRXOG KHOS ZDV LI W
WROG PH ZKDW ZDV SRVVLEOH LQ WKHLU FRQWH[W , FRXOG WKLQ!
ZRXOG VWLOO PHHW UHFRJQLVHG LQIHFWLRQ FRQWURO VWDQGDU
GRQH LQ P\ ZRUOG2DIIOXHQW :HVWHUQ DQG IRXQGHG LQ VFLHQFH
WKLV ZDV ZRUWK\ Rl EHFRPLQJ D UHVHDUFK SURMHFW DQG LI SRV
IDFLOLWLHY DFURVYV FXOWXUDOO\ DQG VSLULWXDOO\ GLYHUVH UF

+HUH LV P\ VWRU\
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7KLV WKHVLV XVHV D SDUWLFLSDWRU\ DFWLRQ UHVHDUFK 3$5
XQGHUVWDQGLQJ RI VLFNQHVYV FDXVDWLRQ DQG WUDQVPLVVLRQ DQ
DQG FRQWURO ,3 & SUDFWLFHV LQ D UHPRWH KRVSLWDO LQ WKt
GRFXPHQWYV WKH VFLHQWLILF FXOWXUDO DQG VSLULWXDO XQGt
WUDQVPLVVLRQ EHOLHIV DQG ,3 & SUDFWLFHV DQG XVHV WKLV NOQ
UHFRJQLVLQJ SUDJPDWLF SODXVLEOH DQG FRQWH[WXDOO\ VSHFLIL]

iXiZ %8 & Kuso]v

,QIHFWLRXV GLVHDVHV UHPDLQ SUHYDOHQW JOREDOO\ DQG UH
FRPPXQLW\ DQG ZLWKLQ KHDOWKFDUH VHWWLQJV LV SDUDPRXQW |
,3 & SODQQLQJ DQG SUDFWLFH LV WKH SULPH JRYHUQDQFH DFWLY
VHWWLQJV WR UHGXFH KHDOWKFDUH DVVRFLDWHG LQIHFWLRQV
JRYHUQPHQWY DQG KHDOWK V\VWHPV LQ :HVWHUQ QDWLRQV UDQN ,
VWUXFWXUHV LW LV YHU\ GLIIHUHQW IRU WKRVH FRXQWULHV ZLWK

7KLY FKDSWHU LOOXVWUDWHY WR WKH UHDGHU WKH LPSRUWDQF
D UHPRWH KRVSLWDO LQ WKH 6RORPRQ ,VODQGV :LWK FKDQJLQJ S
WKH VWXG\ VLWH KHOSV WKH UHDGHU XQGHUVWDQG ZK\ KHDOWK |
PLGGOH LQFRPH FRXQWULHV /0,&V LQ WKH :HVWHUQ 3DFLILF GHV:
KHDOWK WHFKQRORJLHY 7KH FKDSWHU LQFRUSRUDWHY D VKRUW M|
IRU WKH UHVHDUFK DQG ZK\ ILQGLQJ FRQWH[WXDOO\ UHOHYDQW
IXQGDPHQWDO IRU WKH VWDII DQG FRPPXQLW\ RI $WRLIL $GYHQWLV

iXT o8Z ]Jv §Z ~}o}lu}lv /0 Vv o

0DQ\ 3DFLILF ,VODQG SRSXODWLRQV DUH DPRQJ WKH SRRUHVW St
+WD\ 6KDPVXO DQG WKH PRVW JHRJUDSKLFDOO\ LVRODWHG
SURYLVLRQ RI JRRGV DQG VHUYLFHV $SSUR[LPDWHO\ SHRSOH
LQIHFWHG E\ SUHYHQWDEOH GLVHDVHV HYHU\ \HDU ZLWK PDQ\
XQGLDJQRVHG ,Q DGGLWLRQ D GRXEOH EXUGHQ LV FUHDWHG ZKH
LQFUHDVLQJ QRQ FRPPXQLFDEOH GLVHDVHV DORQJVLGH WKH F
FRPPXQLFDEOH GLVHDVHV $XVWUDOLDQ *RYHUQPHQW 'HSDUWPHQW
QG 7KH 6RORPRQ ,VODQGV LV RQH 3DFLILF ,vODQG FRXQWU\ 3,
KHDOWK UHODWHG uGRXEOH EXUGHQY /LPLWHG EXUGHQ RI GLVHDV
LQ WKH 6RORPRQ ,VODQGV KRZHYHU GDWD VKRZ WKDW p  RI \
DWWULEXWHG WR FRPPXQLFDEOH GLVHDVHV DQG WKH UHPDLQGHU



DQG LQMXULHV +RGJH 60OD\WHU 6NLOOHU 21 WKH
FRPPRQ SUHVHQWDWLRQV LQFOXGH DFXWH UHVSLUDWRU\ LQIHF
GLVHDVH PDODULD DQG WXEHUFXORVLY 7% :RUOG +HDOWK 2UJD

iXi ZvP ]Jv §8Z W}o0]8] o v ~}]Jo>ve %

7KH HOLWH FODVV Rl 6RORPRQ ,VODQGHUV ZKLFK LQFOXGHV S
HQWUHSUHQHXUV KDV EHQHILWHG IURP FRORQLDOLVDWLRQ DQG
RQFH FODVVOHVV OHODQHVLDQ VRFLHW\ WR EHFRPH FODVV VWU
QDWLRQDO DQG WUDQV QDWLRQDO FRUSRUDWLRQV KDV SURGXFF
FXOWXUH WKDW KDV FXW DFURVV FXOWXUDO OLQJXLVWLF DQG S|

7KH LQWHJUDWLRQ Rl QDWLRQDO PDUNHWYVY KDV EHHQ WHUPHI
QRWLRQ WKDW ZH QRZ OLYH LQ D pJOREDO YLOODJHY SURPLVLQ.
HFRQRPLF HIILFLHQF\ ZKHUH HYHU\RQH JDLQV E\ KDYLQJ D FR
VRPHWKLQJ DQG WKDW RXU DFFHVV WR DQG NQRZOHGJH DERXW
ZRUOG LV WKH VDPH DV LI WKH\ ZHUH RXU QHLJKERXUV LQ WKH YL
DUJXHG WKDW WKH ORVHU LQ WKLV SKHQRPHQRQ LV VRFLDO MXVW
DGYDQWDJHV OHDGHUV ZKR DGYDQFH WKHLU SRVLWLRQV IRU WKH
RXWVLGH WKH UHDOPV RI WKH JOREDO YLOODJH VXFK DV WKRVH
Rl WKH PXGG\ XQSDVVDEOH GLUW URDG ZKR DUH QRW DIIRUGHG
+LOOPDQ

ODQ\ YLOODJHV LQ WKH 6RORPRQ ,VODQGY KDYH FRPSDUDWLYH

RI' Il[HPDOHV DQG RI PDOHV UHFHLYLQJ QR VFKRROLQJ DQG Dl
LOFUHDVHY 6RORPRQ ,VODQGYV 1DWLRQDO 6WDWLVWLFV 2IILFH
SUDFWLVLQJ WUDGLWLRQDO SROLWLFDO QRUPV LQIRUPHG E\ GLI
FXVWRPV 7UDGLWLRQDO JHQGHU UROHY DQG ORZHU OHYHOV RI HC
KHDOWK RXWFRPHVY DQG ORZHU KHDOWK OLWHUDF\ &KHHU
YLOODJHV WR SURYLGH DFFHVV WR TXDOLW\ HTXLWDEOH :HVWF
HTXDO UHVRXUFHV LV QRW RQO\ XQUHDOLVWLF +RGJH HW DO
FXOWXUDOO\ VHQVLWLYH DQG GRHV QRW DIIRUG WKH SULQFLSOHYV

iXdv( $]}v WE A v3]}v v }v8E}o ]Jv Z «}uE r>]Jul]d ~ 83]vP

,PSOHPHQWLQJ VXFFHVVIXO ,3 & SURJUDPV LQ KHDOWKFDUH ID
ZHOO NQRZQ FKDOOHQJHV $V HYLGHQFHG E\ WKH UHFHQW PHDVC
+H\ZRRG RUWK WKH LPSDFW WKDW +$%, KDV RQ D SDWLHQV
FRPPXQLW\ WKH KHDOWKFDUH VWDII DQG WKH KHDOWKFDUH IDF
PRQXPHQWDO $ KLJK EXUGHQ RI GLVHDVH ODFN RI SK\VLFDO D



KRVSLWDO LQIUDVWUXFWXUH SRRU VWDII VDODULHY JHRJUDSKLFD
PHDQ WKDW :HVWHUQ ,3 & SROLF\ DQG SURFHGXUH ZLOO XOWLPDW!
XQOHVY WKH LQIOXHQFHVY WKDW ORFDO FXOWXUH UHOLJLRQ DQG E
DUH FRQVLGHUHG

&XUUHQW LQIHFWLRQ FRQWURO SURJUDPV DUH EDVHG RQ WKH
FRPSUHKHQVLYH LQIHFWLRQ FRQWURO SURJUDP LV UHVRXUFH LQWH
DQG DQDO\VLV WHFKQLTXHV LQIHFWLRQ SUHYHQWLRQ EXQGOHV V
JHQHUDWLRQ DQWLELRWLFV SHUIRUPDQFH LPSURYHPHQW PHWK
VWHULOLVDWLRQ DQG GLVLQIHFWLRQ SUDFWLFHV HQYLURQPHQWDO

6PLWK :DWNLQV  +HZOHWW 'HVSLWH WKH DGYDQFHV LQ ,3
+$,V VWLOO SRVH D WKUHDW WR KRVSLWDOLVHG SDWLHQWY $W OHD
LQ GHYHORSLQJ FRXQWULHV DFTXLUH DQ +$, ZLWK +$,V EHLQJ WKH
D SHUVRQYV KRVSLWDO VWD\ +DTXH 6DUWHOOL OF.LPP $EX ¢
LQDGHTXDWHO\ IXQFWLRQLQJ ,3 & SURJUDPV2WKH UHDOLW\ LV SURE

'KLOH JRYHUQPHQWYVY LQ ULFK FRXQWULHV FDQ DIIRUG WKH UHV]F
DQ HIIHFWLYH ,3 & SURJUDP ZKDW KDSSHQV LQ WKRVH FRXQWULH\
,VODQGYV OLQLVWU\ Rl +HDOWK DQG OHGLFDO 6HUYLFHV H[SHFWV DO
GHOLYHU TXDOLW\ Rl FDUH PXFK Rl ZKLFK LV EDVHG RQ :HVWHUQ
'KHQ FRXQWULHV VWUXJJOH ZLWK WKH FRUUXSWLRQ DVVRFLDWHG Z
RI ZHVWHUQLVDWLRQ DQG JOREDOLVDWLRQ +LOOPDQ DQG D Z
SRSXODWLRQ PDQ\ RI ZKLFK DUH DW WKH HQG RI D PXGG\ GLUW URD
H+RZ FDQ WKH\ DIIRUG WR SURYLGH D VRFLDOO\ MXVW KHDOWK FDU
VHUYLFH SURYLVLRQ WR WKH LQFUHDVLQJO\ ZHDOWK\ XUEDQ SRSXO
DQG UHPRWH SRSXODWLRQV OHDGY WR DQ XQHTXDO GLVWULEXWLR
LQFUHDVLQJO\ PRELOH SRSXODWLRQ LQFUHDVLQJ DQWLELRWLF L
YDFFLQH SUHYHQWDEOH GLVHDVHV LQ SDQGHPLF SURSRUWLRQV W]
GHYHORSLQJ FRXQWULHY WR GHYHORS LPSOHPHQW DQG VXVWDLQ U
LV FULWLFDO

'LWK SRRU ILQDQFLDO UHVRXUFHV DQG ZHDN JRYHUQPHQW LQ
LPSOHPHQWLQJ UHVRXUFH LQWHQVLYH LQWHUQDWLRQDOO\ DFFHSW
LQWR KHDOWK VHUYLFHV VXFK DV $$+ RQO\ DGGV WR H[LVWLQJ VRFI
LPSOHPHQWDWLRQ WR EH VXFFHVVIXO JRYHUQPHQWVY KHDOWK IDFL
EDVHG ,3 & SUDFWLWLRQHUV QHHG WR WUDQVIRUP WKH FXUUHQW D

,QIHFWLRQ FRQWURO DW $$+ LV DOPRVW QRQ H[LVWHQW D SKH
DFURVV WKH ZRUOG GHVSLWH JURZLQJ HIIRUWV IRU LPSURYHPHQW



&OHPHQWYV 7KH FRPSOH[ PL[LQJ Rl WUDGLWLRQDO OHODQHVI
LQWURGXFHG ULWXDOV DQG SUDFWLFHV RI &KULVWLDQLW\ PHDQV
WKHRU\ HYHQ DPRQJ WKH PRVW ZHOO HGXFDWHG 6RORPRQ ,VODQ
RU XQGHUVWRRG &DSUDUD 7KH UROH WKDW FXOWXUH UHOL.
XQGHUVWDQGLQJ RI GLVHDVH WUDQVPLVVLRQ LV SRRUO\ DUW
HSLVWHPRORJLFDO SHUVSHFWLYHV Rl WKH VWDII SDWLHQWYV DQG
'HVWHUQ VWDQFH DQG YLFH YHUVD WKHQ +$,V ZLOO FRQWLQXH
PRUELGLW\ DQG PRUWDOLW\ LQ QRQ :HVWHUQ IDFLOLWLHYV

IXBZC /o dZ]s "Ep C /u%}ES VEM

W ZDV FOHDU IURP P\ RZQ H[SHUWLVH LQ ,3 & SURJUDP PDQDJ
RI DXGLWLQJ $$+ DQG WKH H[LVWLQJ DFDGHPLF OLWHUDWXUH WKI
WKH VWDQGDUG FKDQQHOV ZDV DQ XQDFKLHYDEOH JRDO :KDW ZD
VXFFHVV DQG IRU $$+ WR PHHW HVVHQWLDO LQWHUQDWLRQDO ,3
DQG FRPPXQLW\ RQ KRZ SUDFWLFHY FDQ EH LPSURYHG WKXV GRLQ
ZD\ 7KH IROORZLQJ SXEOLVKHG DUWLFOH EULHIV WKH UHDGHU R
GULYLQJ IRUFH EHKLQG P\ LQLWLDO YLVLW WR $$+ DQG WKH PRW
RXWOLQH RI WKH pPERWWRP XS DSSURDFK XVHG WR IDFLOLWDWH |
VR WKHLU NQRZOHGJH DQG H[SHULHQFHVY FRXOG EH VKDUHG XOW
DSSURDFK WR ILQGLQJ VROXWLRQV
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7KLV DUWLFOH KDV EHH®R BFEOLW RRE®/ IRUDLODEOH WKURXJK 2S
7KH DUWLFOH KDV EHHQ ZULWWHQ DV SDUW RI WKLV VWXG\ DQ
FDQGLGDWXUH

'"HWDLOV RI WKH SXEOLFDWLRQ@QDWXUH DQG H[WHQW RI WKH
LQWHOOHFWXDO LQSXW RI HDFK DX

6SDUNH ODF/DUHQ ' OLOOV 96 $&XJB®QG -0 FRQFHLYHG WKH

5 ORXWRD . :HVW & VWSGRYOLQME LQLWLDO GHVLIQ 5% DC

LQIHFWLRQ FRQWURO LQ D FXGWRYDGBE WKEJIXKDVWLFERODGE WRGW K

VSLULWXDOO\ GLYH$IOH HQYLURDME@MWURQ FRQWURO LVVXH ZKLFK
SURYLGHG WKH LPSHWXV IRU WKH \

SHUPLVVLRQ JUDQWHG IRU sx%Goﬁl'—"L'?\}vV\L’HS W ey DQG DOO |

WKLY WKHYLY DQG UHYLVHG WKH GUDIW
DSSURYHG WKH ILQDO PDQXVFULSW
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IMPROVING INFECTION
PREVENTION AND CONTROL
PRACTICES IN A CULTURALLY,
LINGUISTICALLY AND SPIRITUALLY
DIVERSE ENVIRONMENT

Donvid Macloren, Jane
=niny Mouted and Cayn Y

= Mills

By Vanessa L &
Rowenao Asuger
Atoifi Adventist Hospital (AAH) in the Salemon Islands serves a
population of 80,000 people, many living in small remote villages.
Atoifi is situated on the east side of the island of Malaita in the
East Kwaio region. Kwaio is one of 12 language groups on Malaita
and most people engage in the subsistence economy.

Al

Oral language is the dominant

form of communication and most
traditional fand contemporary)
knawledae is handed down this

way. Ninety-five percent of Soloman
Islanders identify as balonging to

& Christian denomination however
the mountain residents of Kwaic
retain many traditional practices and
ancestral refigicus beliefs (Mackaren
2009). This includes interacting with
spirts of the Kwaio ancestors who
are integral to everyday life and

who watch their descendants to
ensure they keep to a complex set
of rules, Following these rules brings
prosparity while violation of thess
rules brings punishment in the form of
sickness, death, social and aconomic
risfortune (MacLaren 2009),

Since its opening in 1964, AAH has
had a salid reputation for delivering
high guality patient care. Howewer
due to the hospitals' layout,
location of matemity ward and toilet
arrangements that do not reflect
Kwaio cultural beliefs, many Kwaio
who worship their ancestors do not
access hospital services,

Being in a tropical environment, a
remote location and with limited
firancial resources ALH faces
many IF&C challenges. A 2074
local maasles outbreak and a2 2015
dysentery outbreak resulted in high
{54%) hospitalisation rates (Diau

et al. 2014). Although there was
cormimiLnity action in response o the
suthraaks such as vactination and
hygiene awareness, there was a lack
of formalisad Infection Fravention
and Contral (IP&C) practices, AAH,

n partnership with JCU is aiming to
develop, implement and evaluate the
introduction of an IP&C program at
AdH, Developing and implementing
an IFEC program at AAH requires a
sustainable ‘bottom-up’ approach
and needs to be targeted 1o the local
contexs, yet at the sama time mast the
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i reguirerments of world-wide
IP&C practices. Locally appropriate
approaches are therefore needed to
progress this important work,

Fhotovaics is one such approach
that can be used by a variety of
people, acress a variety of languages
and world views, Phatography is
used to documant people’s neads,
experiences and perceptions. As a
razult photovoice enables people to
record and reflect their community's
strangths and concerns, promote
dialogue and share knowledge about
issues (Wang & Burris 19971 With
staff and patients of AAH baing

from multiple language groups

and having diffaring religious and
cultural peliefs, photovoice offers

a powerful means of providing
insight into the perceptions of IP&C
as wall as highlighting the IP&C
deficits and opportunities. This
bottom-up development allaws

fiar an appropiiate IP&C plan to ba
collaboratively developed to heighten
implementation challenges and
successes in this remote Pacific
istand hospital.

Q Vanessa L Sparke is a Lecturer
in Nursing Midwifery & Nutrition;
Dr David MacLaren is Senior
Research Fellow in the College
of Medicine and Dentistry and
Associate Professor Caryn Wast
is Director WHOCC in Nursing
Midwifery & Nutrition

All are at James Cook University,
Cairns Campus, Qfd
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Solomon Islands.
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7KLV WKHVLVY FRQWDLQV VHYHQ FKDSWHUYV
SURYLGHYVY DQ LQ GHSWK GLVFXVVLRQ RI

[ —

JROORZLQJ WKH LQ\
,3 & FKDOOHQJHV IDFHG



UHVRXUFHY DQG WKHLU FXUUHQW HQGHDYRXUV WR ILQG VROXWLR
RI D SXEOLVKHG OLWHUDWXUH UHYLHZ

&KDSWHU LV SURYLGHG LQ WZR SDUWV 3DUW $ GHVFULEHV W
WKH UHVHDUFK VLWH ZLWKLQ WKH JHRJUDSKLFDO ORFDOH DQG
KLVWRULFDOO\ DQG WKH FXOWXUH DV LW SUHVHQWY WRGD\ 7KH L
RI' &§KULVWLDQLW\ YHUVXV QRQ &KULVWLDQ RU DQFHVWUDO EH(
UHODWLRQ WR WKH FRPPXQLWLHV RI (DVW .ZDLR ZKHUH $$+ |
&KULVWLDQLVDWLRQ WKH 6HYHQWK GD\ $GYHQWLVW 6'$ &KXUFK
RI KHDOWK VHUYLFHY DQG KHDOWKFDUH ZRUNHU +&: WUDLQLQJ |
Rl WKLY FKDSWHU FRQFOXGHV ZLWK D PRUH GHWDLOHG GHVFULSW
FRPSHOOLQJ HYHQWYV WKDW OHG WR WKLY UHVHDUFK SURMHFW

3DUW % RI &KDSWHU OHDGYV WKH UHDGHU LQWR D ZRUOG ZKl
SULPDU\ LQIRUPHU RI SHRSOHTV VLENQHVYV FDXVDWLRQ DQG WUDQ
RI FXUUHQW ,3 & SUDFWLFHY EDVHG RQ WKH JHUP WKHRU\ DUH
IROORZHG E\ DOWHUQDWLYH YLHZVY WR WKH VFLHQWLILF EDVHG JH
GLVFXVVHG LQ WKUHH VHFWLRQV VLFNQHVYV FDXVDWLRQ VLFNQF
WUHDWPHQW VHHNLQJ SUDFWLFHV 3DUW % FRQFOXGHV E\ GHVFI
FRQVWUXFWLRQV RI KHDOWKFDUH VI\IVWHPY SOD\ LQ K\ JLHQH SUDF
WKH FRPSOH[LWLHV HQFRXQWHUHG ZKHQ WU\LQJ WR DGRSW D :H'
FXOWXUDOO\ DQG VSLULWXDOO\ GLYHUVH VHWWLQJ

&KDSWHU LV DOVR SUHVHQWHG LQ WZR SDUWV 3DUW $ RSHQV
DFFRXQW RI WKH MRXUQH\ WR GHFLGLQJ WKH VWXG\ PHWKRGRORJ
FKRVHQ ZRUOGYLHZ WKHRUHWLFDO OHQV DQG PHWKRGLFDO DSSI
WKH UHVHDUFK TXHVWLRQ DQG WKH GDWD FROOHFWLRQ PHWKRG
,PSRUWDQWO\ LQ WKLV VHFWLRQ SHUVRQDO DFFRXQWV RI WUX
HVYVHQWLDO LQ 3%5 3DUW % RI &KDSWHU LV PRUH HVRWHULF DQC(
RU HYHQWYVY WKDW RFFXUUHG WKURXJKRXW WKH GDWD FROOHFWLR

7KH ILQGLQJV RI WKH VWXG\ DUH SUHVHQWHG LQ &KDSWHU
SUHVHQWHG GHVFULELQJ ZKDW SDUWLFLSDQWY NQRZ DQG EHOLH
WKH KRVSLWDO IROORZHG E\ WKH SDUWLFLSDQWVY YRLFHV H[SUH
DUH DQG WKHLU LGHDV IRU LPSURYHPHQW

&KDSWHU IRUPV WKH GLVFXVVLRQ FKDSWHU 7KH ILQGLQJV R
FROQYROXWHG DQG WKH GLVFXVVLRQ FKDSWHU SURYLGHV D SOD\
VXFK FRPSOH[LW\ WKH GLVFXVVLRQ PD\ LQLWLDOO\ DSSHDU LOO
KRZHYHU WKH XQGHUO\LQJ IDFWRUV WKDW LQIRUP ,3 & SUDFWLH



WUDQVPLVVLRQ DW $$+ DUH LQWHUODFHG DQG VLWXDWHG LQ WKH
YRLFHG E\ WKH SDUWLFLSDQWY DUH DOVR UHSUHVHQWHG DQG D
I[LPLWDWLRQV RI WKH VWXG\ DUH GLVFXVVHG

&KDSWHU SURYLGHVY D FRQFOXGLQJ GLVFXVVLRQ DQG LPSRUWDL
QH[W"Y TXHVWLRQ DQG ZKDW WKH VWXG\ PHDQV IRU ,3 & LQ /0,&V J(

7KH WKHVLVY FRQFOXGHYV ZLWK DQ HSLORJXH

iX6puu EC

,Q WKLV FKDSWHU , KDYH GHVFULEHG WKH KHDOWK GLVSDULWLH
WKH 6RORPRQ ,vODQGY DQG KRZ WKHVH DUH LQIOXHQFHG E\ WKH
VLWXDWLRQ 7KH EXUGHQ RI +$,V RQ WKH SDWLHQW IDPLO\ DQG FRF
WKH FRQWH[W RI FKDOOHQJLQJ ,3 & HQYLURQPHQWYV ,3 & EDUULHU
EDFNJURXQG RI QRW RQO\ WKH FKDQJLQJ VRFLR SROLWLFDO VLWXD
DQG OLQJXLVWLFDOO\ GLYHUVH VHWWLQJ ZKLFK FRPSULVHV WKH 6R
FRQFOXGHYV ZLWK WKH UDWLRQDOH IRU WKLY UHVHDUEFK

7KH IROORZLQJ FKDSWHU SURYLGHY WKH UHDGHU ZLWK DQ LQ GH
RI ,3 & LQ /0,&V DQG FXUUHQW DYDLODEOH RSSRUWXQLWLHV IRU LPS
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7KH FRQFHSW RI GLVHDVH WUDQVPLVVLRQ KDV EHHQ GRFXPEL
PHGLHYDO HUD ZLWK WKH EXERQLF SODJXH NLOOLQJ DERXW RQH
HSLGHPLFV RI VPDOOSR[ LQIOXHQ]D W\SKXV DQG pu(QJOLVK VZHDW
WR KDYH KDG KLJK PRUWDOLW\ 3 : 6PLWK HW DO +LJK PR
RXWEUHDNV RI G\WWHQWHU\ DQG W\SKRLG LQ KRVSLWDOV GXULQ
GDQJHURXYV SODFHV DQG WKH SRVW RSHUDWLYH GHDWK UDWH ZD
DVHSVLV ZLWK ODUJH QXPEHUV RI WKHVH VXFFXPELQJ WR KRVSLYV
2XWEUHDNV GXULQJ WKH PHGLHYDO HUD LQGLFDWHG WKDW
EUHDWKLQJ WKH VDPH DLU DV WKRVH LQIHFWHG OHG WR GLVHDV!
UHDIILUPHG LQ WKH V ZKHQ KRVSLWDOV ZHUH UHSRUWHGO\ pVv
WKDW ZKHQ WKRVH ZLWK PRQH\ EHFDPH XQZHOO WKH\ ZHUH FDUF
DO +RZHYHU LW ZDV QRW XQWLO 20LYHU +ROPHV DQG ,J(
SXEOLVKHG WKHLU ILQGLQJV RQ WKH WUDQVPLVVLRQ RI SXHUSHU
FROWULEXWLRQ RI +&:VYT KDQGY DV D PRGH RI WUDQVPLVVLRQ RI

ORGHUQ GD\ LQIHFWLRQ FRQWURO ZDV ERUQH RXW RI WKH LU
(IIHEWLYHQHVV Rl 1RVRFRPLDO ,QIHFWLRQ &RQWURO 6(1,& FRQ
'LVHDVH &RQWURO LQ WKH V ZKLFK SURYHG WKDW FRPSUHKHQ\
FRXOG LPSURYH +$, UDWHV 3 : 6PLWK HW DO 7KH GHYHOF
UHVXOWLQJ IURP WKH VWXG\ ZHUH ILUVW DGRSWHG LQ ULFK :HVWHI
LQ /0,&V 'HVSLWH WKH DGYDQFHV LQ ,3 & RYHU WKH FHQWXULHV
KRVSLWDOLVHG SDWLHQWYV %HWZHHQ DQG SDWLHQWYV RXW
DFTXLUH DQ +$, 'HVWD HW DO ZLWK +$, EHLQJ WKH PRVW |
SHUVRQYTV KRVSLWDO VWD\ +DTXH HW DO

'KLOH JRYHUQPHQWY LQ ULFK FRXQWULHV FDQ DIIRUG WKH UH
DQ HIIHFWLYH ,3 & SURJUDP FRXQWULHV ZLWK OLPLWHG UHVRXUF#
ZLWK LQFUHDVLQJ ZHVWHUQLVDWLRQ DQG FRUUXSWLRQ LQFUHD
SRSXODWLRQV DQG WKH LQKHUHQW GLVSDULWLHVY WKDW UHVXOW
DUH H[SHFWHG WR LPSOHPHQW UHVRXUFH LQWHQVLYH DQG H[SHQ\
DQG IRU :HVWHUQ QDWLRQV 7KH XUJHQF\ IRU KHDOWK V\VWHPV L
DQG VXVWDLQ UREXVW ,3 & SURJUDPV LV FULWLFDO +RZHYHU ZLV
RIWHQ ZHDN JRYHUQPHQW JRYHUQDQFH LQIUDVWUXFWXUH DQG V



UHVRXUFH LQWHQVLYH LQWHUQDWLRQDOO\ DFFHSWHG :HVWHUQ |
VXVWDLQDEOH

&RXQWULHV ZLWK OLPLWHG UHVRXUFHV DUH IXOO\ DZDUH RI W
LPSOHPHQWLQJ DQG VXVWDLQLQJ ,3 & SURJUDPV 7KH IROORZLQJ SX
'LDX ODF/DUHQ THVW LV DQ LQWHJUDWLYH UHYLHZ RI WKH D
PHDVXUHV WKDW PDQ\ FRXQWULHV KDYH LPSOHPHQWHG LQ DQ DW
SUDFWLFH

iXTv( 3]}v }v8E}o Z oo VP ¢ Jv A 0}%]vP }uVvSE] -
IXiXi o E 8]}v v }vVSE] pusS]}v (}E& dZ ] Z %S €& iv:}pEvV o ES3] o

7KLV DUWLFOH KDV EHH®\®KEQDWKIHREQ BOWR XU Q DDQRSI , QIHFWLRQ
LV IUHHO\ DYDLODEOH WKURXJK 2SHQ $FFHVV 7KH DUWLFOH ZDV ZlI
DIWHU FRPPHQFHPHQW RI 3K' FDQGLGDWXUH

'"HWDLOV RI WKH SXEOLFDWLRQ@QDWXUH DQG H[WHQW RI WKH
LQWHOOHFWXDO LQSXW RI HDFK DXW

6SDUNH 9LDX - ODF/DUHQ ' 96 XQWOHUWRRN WKH GDWDEDVH VHDU
& 6ROXWLRQV WR LQIHFWQRQGRRQWHBONKH LQWHJUDWLYH UH
FKDOOHQJHV LQ GHYHORSLQJ BRYQ\WUDHW RYR. GHGHVIUXLGDQFH
HILVW" $Q LQWHJUQWHUY 8 DUHIYRWEBORXJKRXW WKH GHYHORSPHQW RI
-RXUQDO RI ,QIHFWLRQ &RQWURWDIW -' SURYLGHG LQSXW IURP WKF
KWWSV ZZZ LMLF LQIR DUWLFOHRYYSHFWLYH RI'D KHDOWKFDUH ZRU
D OLPLWHG UHVRXUFH VHWWLQJ DQG
IUHH RSHQ DFFHVYV PDQXVFULSWYV VXLWDELOLW)\ DQG
UHDGDELOLW\ LQ WKLV FRQWH[W $0¢
HGLWHG DQG UHYLVHG WKH GUDIW SI
DQG DSSURYHG WKH ILQDO PDQXVFUL
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Abstract

Implementing sustainable infection prevention and control (IP&C) programs in developing countries is
challenging. Many developing countries experience high burdens of disease and political instability. In addition,
they are affected by geographical and climatic challenges, and have unique social, cultural and spiritual beliefs,
all of which contribute to a higher prevalence of infections. The aim of this integrative review is to identify
existing solutions to the challenges faced by developing countries when implementing IP&C programs. An
extensive literature review was conducted to explore improvements in infection control in rural hospitals in
developing countries. Three electronic databases were searched for relevant articles written between 1980
and 2018, published in peer reviewed English language journals, and relating to hospitals, not community
settings. The findings indicate that developing countries continue to face many challenges in implementing
IP&C programs. Limited success has been described with some IP&C program components but it is clear that
little original research on the topic exists. Notably scarce are studies on the influences that culture, religious
and spiritual beliefs have on IP&C program implementation. This review highlights opportunities for further
research into healthcare workers perceptions of disease causation and infection transmission, and the role
this plays in the effective implementation of an IP&C program. By exploring these opportunities appropriate
and culturally sensitive solutions may be identified, which can assist with the design and implementation of
culturally relevant IP&C programs in these settings.
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Background
Infectionpreventionand control (IP&C)internationally
is important for patient safety and quality care, but is
challenging in developing countries. The prevalence
of healthcare associated infections (HCAI) is higher
in developing countries than developed countries;*
however the lack of formalised surveillance and audit
means the true statistics are not revealed, leading
to the assumption that the reality is substantially
worse than the limited documented evidence
suggests. The impact an HCAI has on a patient, the
patient’s family, the community, the healthcare staff
and the healthcare tacility in a developing country
is monumental and compounded by high burden
of disease, lack of physical and financial resources,
poor hospital infrastructure, poor staff salaries,
geographical isolation, and extremes of climate.

[ S S DGR R PR T PR v D S

poNtical and gemograpnic CoOnaIuons, NIgn Costs or
treatment, and antibiotic prescription habits make the
implementation of IP&C programs developed by highly
resourced western countries almost impossible to
implement in resource poor settings.* Despite nearly

40 years of IP&C evidence, practice and knowledge,
health systems within developing countries continue
to be challenged in the implementation of sustainable
programs and therefore hindered by high burdens of
disease and infections.

Given the influence that local factors have on the
health systems ability to deliver IP&C programs in
developing countries, local adaptation is essential.
With limited evidence in the literature? that describes
the social, religious, spiritual and cultural influences
contributing to disease transmission in healthcare
settings in developing countries, this review identifies
acritical gap in the current body of knowledge.

Method
A systematic search of online databases was
undertaken using keywords and their synonyms, and

e R e e N e o R W e D R el

A T0tal O 1/63 UTIES ana aDSIracts were ientmea
during the initial search. Following preliminary
screening using inclusion and exclusion criteria
(Table 1), 71 articles were retained, printed and read.
Seven articles were further identified using ancestry

Int J Infect Control 2020, v1631 doi: 10.3396/ficv16i1.007.20
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searching of reference lists. After removing duplicates
(n=20), 58 articles were read in-depth resulting in a
further 42 articles being excluded. Of the 42 excluded
articles, secondary screening revealed that while
improvementsinIP&Cwerediscussedbriefly,solutions
were either not offered, or at best, mentioned without
any further explanation. A final number of 16 articles
were synthesised and included in the present review
(Table 11). An adapted PRISMA flow chart was used
to document the selection process during the review

(Figure 1).2 The Critical Appraisal Skills Programme
(CASP) evaluation checklist was applied to assess
the quality of research articles, however as only four
of the final 16 were research articles, with all other
sources being reviews, opinion pieces, discussion
articles, and commentaries, the CASP evaluation tool
for systematic reviews was also utilised.*

Table I. Literature search inclusion and exclusion criteria

Inclusion Criteria Exclusion criteria
Published in English language Published in languages other than English
Published after 1979 Published prior to 1980
Published in peer reviewed journals only Focus on the Public Health domain
Based in healthcare facilities Based in tertiary hospitals in large cities
Disease specific focus
Ward specific focus

Int J Infect Control 2020, v16:i1 doi: 10.3394/ficv16i1.007.20
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Records identified through database searching n =1763

L2

Finel articles for
synthess n = 18

Figure 1. Modified PRISMA diagram indicating literature selection?
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Table IL. Literature summary included in review
Authors and Tithe Country/ Type Aims. Methodology ~ Sample type Analysis Key findings
year Region and design
Allegranzi, Religion and Global  Review Investigate An awareness of
Memish, culture: Potential refigio-cultural commonty heid
Donaldson, and  undercurrents factors that religious and
Pittet (2009) influencing hand may potentially cultural befiefs
hygiene promotion in influence hand is vital when
healthcare hygiens promotion attempting to
apply concept of
modern medicine
and good clinical
practice.
Bardossy, Preventing Hospital-  Global Review Explore IP&C programs
Zervos, and acquired inflections approaches to in LMI countries
Zervos(2016)  inLow-income IP&C program should be simple,
and Middie- implementation cost-effective and
income countries: inlow and middie designed to suit
Impacts, gaps, and income countries. local needs and
opportunities circumstances,
however more
studies are
recommended.
Damani (2007)  Simple measures Giobal  Opinion Discuss simpie Application of
saves fives: An measures to IP&C basic infection
approach to infection in countries with control measures
control in countries limited resources. s achievable
with limited and affordable
resources in countries with
limited resources
and subsequently
save lives.
El-Nageh How to combat Global  Opinicn Combating Tackling
(1995) nosocomial nosocomial nosocomial
infections in infections in infections requires
developing countries developing asurveillance
countries System,
suggesting muiti- provision of basic
modal appraoches infrastructure
and resources,
wound infection
management
and antibiotic
resistance testing.
Int J Infect Control 2020, v16i1 doi: 10.3394/§icv161.007.20 PageSof 16
ot for citation purposes
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Meers(1988)  Infectioncontrolin =~ Global  Opinion Discuss problems. Problems arise
developing countries and solutions to from difficulties
infection control in communication
indeveloping between
countries. individuals,
variation in the
spectrumof
diseases and from
lack of money.
Nurses should
take take the
lead in applying
principies of IPSC.
Mehtar, Marais, From policy to South Original Address methods IP&C should
andAucamp  practice - Education  Africa article of teaching which be promoted
(2011) in Infection may be helpful across all levels
Prevention and inimparting of hesith care
Control evidenced-based workers but its
knowledge and SuCcess depends
understanding upon engaging
of the basic the public in the
principles of IP&C processusing
atdifferent levels simple concepts,
of healthcare in local conditions
Southern Africa. and disease
profiles.
Mugomeri The efficacy Lesotho, Original  Evaluate thy Qu Purp G Infection control
(2018) of infection Southern  research effectivenessof  exploratory sampie, 16key  theory committees were
prevention and Africa infectioncontrol  studyopen informants ineffective for the
control committes committees in interviews following reasons;
inLesotho: A the Southemn poor sense of
qualitative study African country of competence,
Lesotha. administrative
constraints,
inadequate
financial support,
roke uncertainty
and negative staff
attitudes.
Int ) Infect Control 2020, vi6i1 doi: 10.3394/filev16i1.007.20 Page7of 16
ot for citation purposes
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Pittetetal Infectioncontrolasa  Global Review Reviewof the ‘The first Glodal

Organization priority of the first WHO Safety Challenge is
for developing Global Patient offering a strategy
countries safety Challenge and tool to maie
‘Clean care is safer adifference
care’ launched in ininfection

and patient
safety, however
surveillance datais
still lacking. Data
aoquired froma
variety of settings
inavariety of
cultures and
systems will help
closethe gap.

Raza, Kazi, Developing countries  Global Review Describe Only policies
Mustafa,and  have their own characteristic adapted tolocal
Gould (2004)  characteristic probiems with conditions, owned
problems with infection control and practiced by

infection control in developing local experts and
countries, ssues workers are likely

and suggestions to be sustainable.

for improvements. Fundingis the

key issue and

fail due toa fack

Shears(2007)  Povertyand infection Sub- Discussion  Discuss heaithcare Inflection control
in the developing Saharan refated infections activities are
world: Healthcare-  Africa inthe tropics limited by poor

and infection control economic change overcrowding.
inthe tropics and multi-modal inadequate

services. Thereis
aneed to reduce
the burden of

infections in
the tropics, and
setup effective
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Sobayo(1991) Nursingaspectsof  Global  Opinion Discuss nursing The problems
infection control in aspectsof that developing
developing countries infection control countries have
in developing with nosocomial
countries. infections are
ifl-defined and
misunderstood
by developing
countries.
Solutions will only
evolve if there
is cooperation
between countries
and provision
of helpwhere
appropriate.
Zimmerman,  Successinthe Republic  Original Exploretherole  Casestudy. Single case Thematic  Theclassic
Yeatman, SouthPacificacase  of Kiribati research ofthe Diffusion  Triangulation  study analysisand  Diffusionof
lanse and study of succscefl of Innavation procecs using decerintive  Innovations for
Murdoch diffusion of an framework in muyitiple statistics Organisations
(2015) infection prevention adoptinganIPEC  sourcesof s amodel that
and control program programina evidence, both can explain the
lowandmiddie  qualitative and adoption of the
income country,  quantitative. IP&C program
the Republic of Semi- in the Republic
Kirabati. structured of Kiribati, and
interviews, may be useful
IP&C 25 aframework
documentation, for other LMI
program countries to
evaluation and foliow.
heaithcare
worker surveys.
Results The opinion pieces, practice forum and discussion

The 16 articles included in the review consisted
of three qualitative and one quantitative research
design, four reviews, four opinion pieces, three
original articles, and one discussion paper. Formal data
collection methods consisted of interviews, surveys
and observation, with therange of suggested practices
including education activities for nursing staff and
including consumer input to utilising a systems
approach and restructuring hospital governance
processes. Commonly a combination of practices was
suggested to improve IP&C success but most often
these reflected modified western practices.

paper focussed more generally on the overarching
problems associated with implementation of IP&C
and the change management needed to ensure a
modicum of success.

Data quality varied across the 16 articles due mainly
to the variety of documents included in the review.
The four research papers had undergone peer review
prior to publication but the opinion pieces reflect
that they are an educated opinion and as such do not
adhere to a rigorous study process. Despite this, all
non-research papers were published in peer review
journals,

Int J Infect Control 2020, v16:1 doi: 10.3396/icv16i1.007.20
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Review of data quality revealed that one study'
reported observation bias having influenced their
findings. The same authors also described time
constraints and non-representative  sampling
as limitations. Other studies cautioned against
generalising results to a wider population due to the
qualitative nature of the research methodology*+
and one study? identified that the sample size was
relatively small which may have limited their results.
Table Il provides a summary of the articles included in
this review.

The five over-arching themes identified across the
sixteen publications in relation to the implementation
of IP&C programs in resource poor settings were: (1)
education, (2) governance, (3) systems, (4) consumer
involvement and (5) multi-modal approaches.

Education

The education of healthcare workers is essential to
improve practices and healthcare worker education
has a positive impact in reducing healthcare-
associated infections.!® Despite this, education and
training were only recognised in five publications as
the primary driver in improving IP&C in developing
countries. Meers? and Sobayo® both identified
that nurses were the key and should take the lead in
improving IP&C practices in developing countries,
yet education about IP&C in nursing curriculum
was very limited. Sobayo® suggested that in many

¥ P I SRR ARG . 1€ S

INPUT 3T the nurse Training level as a strategy Tor 1east
developed countries. Despite arguing that education
was the solution to improving IP&C practices in
developing countries, both authors recognised
that a lack of material and financial resources, poor

hospital infrastructure and the spectrum of diseases
encountered all provided educational challenges.

In an attempt to understand what informed IP&C
knowledge in rural Indonesian health care workers
(HCWs), Marjardi and McLaws® found that despite
the availability of IP&C programs HCWs still had
limited knowledge which resulted in unsafe clinical
practice. A lack of control systems in the education
and clinical setting allowed for non-evidenced-based
teachings and therefore non-evidentiary practice. The
study revealed that IP&C knowledge was influenced
by societal expectations, and HCW knowledge was
influenced by their superiors, which was based on
clinical experiences rather than evidence-based
decisions. Nurses in rural Indonesia reported an
unavailability of textbooks during their post-basic
practice therefore relying on practical lessons to
improve their knowledge. Again, this experiential
learning was perceived to be of greater value than
knowledge gained through formal education. The
constructs of IP&C knowledge that emerged from the
study revealedthatinthe absence of HCAlsurveillance
results, laboratory, and diagnostic support, clinicians
opted for observed and experiential practices.
Marjardi and McLaws concluded that evidenced-
based IP&C education would be beneficial for HCWs
in rural Indonesia and that this should be appropriate
for low-resource health care facilities.

Sdabiee 88amate and ScincceaM ol sbas cbanaton

DUNGING around IF&L Knowledge and teacning is
important for courses to remain sustainable.
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Education programs tailored to the specific local
context was a recurrent theme across the five papers.
Jones, Whitfield, Thomas et al.® described a program
in Tanzania which abandoned traditional didactic
teaching methods, and offered a blended approach
using theoretical learning, group work, quizzes, role-

T PR F Sy TR S e [ SN [ R

Governance

Poor governance of IP&C leads to adverse patient
outcomes.? Monitoring of evidenced-based practice
and guideline use, adherence to clinical pathways
and models of care, and provision of cost-effective
health service delivery are all ways in which effective
governance of IP&C can be measured® The
implementation of effective guidelines underpinned
by IP&C programs requires the existence of, and
leadership by, an IP&C committee, which in turn

cmmtese demanliablonal sinsscd sl saks ces csses

Cenural emerging neme was nal weax eacersmp
and poor governance was the major barrier to
effectiveness, however subthemes included a sense
of incompetence, administrative and time constraints,
role uncertainty, financial disincentives and negative
staff attitudes.

Systems

Utilising a systems approach has been shown to
improve IP&C practice in developed countries.
Systems such as continuous quality improvement
(CQI) increase the effectiveness and efficiency of
care, and can optimise systems of care while utilising

I SO ST S

LUUTILE Y. 1T SULTIT S LOUR TTILY LT IIUET aLion i uee iovwel
resource setting and suggested possible changes from
the western-based model at each step of the cycle.

A more successful translation of the PDSA cycle
to a developing country is described by Kong and
Kong* who explained a simple yet effective method
of improving awareness and practice of hand
hygiene. At the ‘Do’ stage of the cycle, localised and
simple strategies were implemented and included
educational presentations, simple diagrammatic
posters, increasing the availability of alcohol-based

haad e FARI AN cad tha fabeade e cdla e ol P ke

UWOQUEN Certam cnanneis Over ume among memoers
of a social system”# Diffusion of innovation theory
emerged from agriculture and education but is
now widely used in health sciences.® Zimmerman,
Yeatman, Jones et al.** demonstrated the model could
be successfully used to explain the adoption of an IP&C

Int Jinfect Contrel 2020, vié:il doi: 10.3396/fiev1461.007.20
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program in a developing country, and illustrated how
the end users with little involvement from external
agencies could implement an IP&C program.

Consumer participation

Health systems should be responsive to consumers’
expectations and needs, which means health services
should actively seek out opportunities to improve
their understanding and awareness of consumers’
views. In the context of a developing country
where consumers’ culture, and spiritual and religious
beliefs are central and vastly different from that
of a developed country, considering these when
improving healthcare practices is vital. In spite of
this acknowledgement, only three of the 16 papers
specifically commented on the importance of patient
involvement, culture and religion when improving
IP&C practices.” Bardossy, Zervos and Zervos®

cnmnmatoand Mok B cns lemacbant ba scasldes dhad

O NE3INCare Workers was promounary Infiuencea oy
culture and religion.” Many hand hygiene practices
were associated with daily prayer rituals and not
necessarily for hygiene requirements. Alcohol
prohibition in religions such as Buddhism, Islam and
Sikhism prevented the use of ABHR by healthcare

workers, and hand gestures such as the designation of
a‘clean’ hand and an ‘unclean’ hand, and the specific
cultural meaning of folding hands as a form of greeting
influenced how health care workers perceived hand
hygiene education messages” Consulting local
religious authorities played an important role when
developing local programs around the use of ABHR,
and developing culturally appropriate hand hygiene
promotional materials in collaboration with health
care workers was suggested. The recognition of
patient involvement, and religious and cultural issues
when developing IP&C programs was discussed as
a ‘lesson learned’ by Pittet, Allegranzi, Storr et al?*
when piloting global IP&C recommendations.

Multi-modal approaches
Four of the 16 publications discussed that the
successful implementation of any infection control

[ S DRI 1% SR T PRGNS Y | BT R

ana pracuces Ieacing 1o OISproporuonatery nign rates
of multi-resistant organisms. The development of local
antibiotic use programs which included a six monthly
rotation of available prescription-free antibiotics
was recommended to address the high antibiotic
resistance rates® coupled with improving laboratory

Int JInfiect Control 2020, vi6i1 doi: 10.3396/ficv161.007.20
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facilities, improved susceptibility testing* and sample
sensitivity testing to detect alterations in resistance
patterns®! were suggested as important measures to
improve IP&C.

The improvement in hand hygiene practices was
recognised as an important strategy in three of the
four papers despite the acknowledgement of poor
water supplies and alack of resources.5%32 Promoting
good hand hygiene practice and the provision of
soap and water was suggested despite evidence that
compliance rates using the same method in some
European hospitals was generally low.£%% The use
of ABHR instead of soap was proposed as it negated
the need for installation of extra taps and basins,
however the authors admitted the lack of availability
of ABHR was challenging. Local innovations such as
supplying ABHR in appropriately improvised plastic

R o il S eaband

to reduce HCAI in developing countries, minimal,
cost-effective measures that suit the local needs and
circumstances must be applied. Damani highlighted
that by monitoring hospital IP&C performance,
changes in IP&C practice could be made. Importantly,
only basic surveillance which identified the key
issues or concerns relevant to the facility should be
undertaken. Although Damani's suggestion mimics
western IP&C practice, for resource limited settings
simple process surveillance is not only cost-effective
but identifies immediately unsafe IP&C activities, and
feedback to healthcare workers to improve practice
can occur without delay.

Discussion

There is much rhetoric in the literature around why
and how IP&C practices in developing countries
should be improved, but there is a paucity of research

dimaihtae ad. scscesabaaatiic aod

Although the uptake of El-Nageh's™ three tier IP&C
program was poor, the essence of the design meant
it could be applied to meet the essential needs of
small facilities through to facilities which provided
more complex care. Similarly, Damani®® agreed that

ana tne Conunuation or INgrainea Denaviours gver any
formalised IP&C training. 52

The scientific and bio-medical principles that
underpin IP&C programs world-wide are the same,
and for developing countries improving patient
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outcomes requires the adoption of scientific based
IP&C standards and programs, strong leadership
and organisational support.’” The literal adoption
of programs developed by western countries into a
resource poor setting has been limited in their success,
and may be improved through an integrative approach

habkiinsa wsbows hased acd lasddbk. A 1 4

locally relevant diseases, and adapting CQI processes
to suit available resources.

Cultural  information  around  healthcare
implementation practices was scarce. The influence
that culture, religion and spiritual beliefs have

—— b amd haoalib -

SINGNET TSPILGL, U MDA LYLIE Wad SHELUVETY udey
to improve hand hygiene rates by adapting western
concepts to the local setting.** Understanding the
social connectedness and communication channels
that occur during the natural implementation of an
IP&C program in a developing country can motivate
hospital staff to independently take ownership of the
process.’

It has been acknowledged frequently in the literature
that collaborating with community in adapting
and developing programs and involvement in
implementing IP&C programs in developing countries
is pivotal, yet there were few realistic examples.
Success has been demonstrated through locally
developed educational activities, locally made hand
hygiene products, surveillance activities that target

UELETTTINGNLS U1 Iraiunl, e NNpsiimsiinaumng ol umese
programs will ultimately fail® The importance of
capacity building at an international level and the
involvement of ministries of health and other health
institutions when developing suitable programs are
important because when people transcend borders,
so do infections.®

Implications for practice

Understanding how healthcare workers from
ditferent cultural, religious and spiritual backgrounds
view causation of infection and infection transmission,
and identifying the issues around established IP&C
practice as understood by healthcare workers,
are areas needing further research. Only then can
culturally relevant and sustainable IP&C practices be
implemented to improve patient outcomes. There is

Int J Infect Control 2020, v15:i1 dot: 10.3394/iev1611.007.20

Pageldof 16
ot for citation purposes:



Sparke etal

potential for experienced IP&C practitioners to work
with healthcare providers in developing countries to
enable them to come up with their own solutions to
IP&C issues. Programs that are community owned
and developed, and are culturally inclusive, can be
enriched over time. There have been some successes
in implementing segments of IP&C programs using
locally adapted approaches and collaborating with
healthcare organisations, however participatory
research approaches must be considered to identify
the meaning of IP&C as perceived by the people that
deliver healthcare in developing countries.

Limitations

Searching for literature written in English language
only was a limitation of this review. Given the aim of
this review it is possible that studies, particularly by
authors from developing countries, will have been
missed. While the terms “developing country” and
“limited resource” were entered into the databases,
other terms such as “lower-middle income® were
often used as a synonym within the literature, a term
that was not used in the initial search.

Conclusion

Improvement in IP&C practices in developing
countriesiscomplexandwhile programs exist, barriers
and challenges mean that a one-size-fits all approach
does not work. What may be beneficial is a locally
adapted, well-tested framework to support program
development, which includes for sustainability, a
bottom-up program for capacity building of healthcare
workers. Embedded throughout the program to
encourage success, must also be the principles of good
governance and a clear regard for culture, language
and religious or spiritual beliefs.
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,W LV FOHDU LQ WKH OLWHUDWXUH WKDW LPSURYLQJ ,3 & SUD
VRPHWKLQJ KDV WR FKDQJH /0,&V QHHG WR FKDQJH WKH zZD\ WKH
WKH ZRUOGY LQFOXGLQJ :HVWHUQ EDVHG ,3 & SUDFWLWLRQHUV (



FRQFHSWXDOLVHG DQG SUDFWLVHG +HDOWK IDFLOLWLHYV WKDW VH!
EH\RQG PHUHO\ DGRSWLQJ LQWHUQDWLRQDO ,3 & VWDQGDUGVY ED
XQGHUVWDQGLQJ RI GLVHDVH WUDQVPLVVLRQ )RU WKRVH ZLWK OR
WKDW KDYH VHUYHG WKHVH SRSXODWLRQV IRU JHQHUDWLRQV
,QFRUSRUDWLQJ QRQ :HVWHUQ EHOLHIV DURXQG KRZ DQG ZK\ LC
KHDOWKFDUH IDFLOLWLHY LQWR KHDOWK VHUYLFH SROLF\ DQG SURF
D FROODERUDWLYH VXVWDLQDEOH DQG UREXVW SURJUDP WKDW ZL¢
LQWULQVLFDOO\ LQYROYHG

&KDSWHU SURYLGHV WKH JHRJUDSKLFDO FXOWXUDO DQG VSLU
LV VLWXDWHG 7KH FKDSWHU DOVR SURYLGHV D EULHI KLVWRU\
LOWURGXFHG WKURXJK PLVVLRQLVDWLRQ DQG FRORQLVDWLRQ DQC
VWXG\ VLWH RI $$+
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7KLY FKDSWHU LV SUHVHQWHG LQ WZR SDUWV 3DUW $ VHWYV
GHVFULEHV WKH JHRJUDSKLFDO KLVWRULFDO FXOWXUDO DQG VS
WKH 6RORPRQ ,VODQGY VRFLHW\ DQG KHDOWK VA\VWHPV 3DUW % J’
OHQV RI VLENQHVY FDXVDWLRQ DQG WUDQVPLVVLRQ EHOLHIV WK
JHUP WKHRU\

iXW &8 vdZ ~}o}u}v/eoveUDO]S Vv §Z 3 <A ]} }vs A
iIXTX(}PE %ZCU W }%0 v  }viuC

7KH 6RORPRQ ,VODQGV LV VLWXDWHG LQ WKH VRXWK ZHVW 3DF
*XLQHD 31* DQG QRUWK ZHVW Rl 9DQXDWX DQG FRQVLVWYV RI F
+RGJH HW DO ZLWK D ODQG DUHD RI VTXDUH NLORPHW
GRXEOH FKDLQ YROFDQLF DUFKLSHODJR WKH 6RORPRQ ,VODQGV \
PDNLQJ LW YXOQHUDEOH WR HDUWKTXDNHY DQG WVXQDPLV D
WRSRJUDSK\ WKH WHUUDLQ LQ PDQ\ SDUWV LV YXOQHUDEOH WR \
7KH FOLPDWH LV W\SLFDO RI WKH WURSLFDO J]RQH EULQJLQJ Kl
SUHFLSLWDWLRQ DOO \HDU URXQG

7KH PDMRULW\ Rl 6RORPRQ ,VODQGHUV DUH OHODQHVLDQ PR
IURP WKH $XVWURQHVLDQ SHRSOHV 7KH ODQJXDJH LV UHODWHG
,QGRQHVLD DQG LV DQFHVWUDO WR PDQ\ Rl WKH ODQJXDJHV RI FH
3RO\QHVLD 'HVSLWH WKH FORVHQHVV WR 31* ZKLFK LV ODUJHO\ |
FXOWXUDOO\ 6RORPRQ ,VODQGHUV DUH PRUH FORVHO\ UHODWHG
RI 9DQXDWX DQG WKHLU UHOLJLRXV VI\VWHPV DUH VLPLODU WR Wi
VSHDNHUV ZHUH WKRXJKW WR KDYH VRSKLVWLFDWHG VHDIDULQJ \
FRPSOH[ FRVPRORJLHY DQG UHOLJLRXV V\VWHPV $ V\VWHP RI KH
UHOLJLRXV DXWKRULW\ .HHVLQJ .DKQ UHPDLQV UHIOHFWF
,VODQGV VRFLHW\ WRGD\

7KH 6RORPRQ ,VODQGVY FRQVLVWY RI QLQH SURYLQFHV )LJXUH
VPDOOHVW ZLWK D SRSXODWLRQ RI DSSUR[LPDWHO\ DQG 0DOTC
RI DSSUR[LPDWHO\ SHRSOH 6RORPRQ ,VODQGV 1DWLRQDO 6\
BRORPRQ ,VODQGHUV SRVLWLRQ WKHPVHOYHV ILUVW DV SDUW RI |
SDUWLFXODU LVODQG DQG ODVW DV 6RORPRQ ,VODQGHUV 8S XQ
OLYHG LQ NLQ EDVHG JURXSV UHODWHG WR HDFK RWKHU E\ GHVI



ORRUH 7TKHUH DUH RYHU ODQJXDJH JURXSV LQ WKH 6RORPRC
FRORQLVDWLRQ WKHUH H[LVWHG ORQJVWDQGLQJ FRQIOLFWYVY EHWZ}

(DVW .ZDLR WKH ORFDWLRQ RI WKLY UHVHDUFK LV ORFDWHG F
obobLWD LV KRPH WR RYHU SHRSOH DQG IRUPV RQH RI 0DOD
ODF/DUHQ $VXJHQL $VXJIHQL .HNHXEDWD ODODLWD KDV D Ol
RQO\ WKUHH PDMRU URDGY WUDYHUVLQJ WKH LVODQG ZKLFK PHDQV
LV OLWWOH PRGHUQ PRWRULVHG WUDQVSRUW +RZHYHU FDUULDJH |
EHFDXVH RI WKH HI[WHQVLYH QHWZRUN RI ZDONLQJ WUDFNV DQG ZDW
DQG VPDOO PRWRULVHG ERDWY LV WKH QRUP ORRUH
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JLIXUH 6RORPRQ ,vVODQGYV SURYLQFHY DQG FDSLWDOV

7KH 6RORPRQ ,VODQGVY *RYHUQPHQW SURYLGHV OLWWOH VXSSR
BRORPRQ ,VODQGHUV VWLOO OLYH WKHUH VXSSRUWLQJ WKHPVHOYH
:DW VaBHDJ H R $SSUR[LPDWHO\ RQH WKLUG RI WKH (DVW .ZDLR Sl
PRXQWDLQRXV LQWHULRU DQG WKH UHPDLQGHU OLYH RQ WKH QDU
3ULRU WR FRORQLDOLVDWLRQ PRVW SHRSOH RI 0DODLWD OL"
FRORQLDOLVDWLRQ EURXJKW VFKRROV KHDOWK FOLQLFV DQG &KUL\
VHUYLFHV FDVK FURS PDUNHWLQJ DQG URDGY DWWUDFWHG PDQ\ |
ORRUH 7KH ULFK VRLO DQG ZDUPHU FRDVWDO WHPSHUDWXUHYV
ZLWK H[FHOOHQW JURZLQJ FRQGLWLRQV IRU WURSLFDO IUXLWV DQ
FXOWLYDWHG LQ WKH FRROHU LQODQG DQG PRXQWDLQRXV UHJLRQV
E\ PDQJURYHV DQG UHHIV WKDW IULQJH PDQ\ Rl WKH VKRUHV RI 0DOTC



IRU ILVK VKHOOILVK DQG RWKHU PDULQH OLIH DOO RI ZKLFK KHO
SRUSRLVH WHHWK DQG HVVHQWLDO GLHWDU\ UHTXLUHPHQWYV VXFI
SLJv DQG WUDGLWLRQDO DUWHIDFWY DQG FUDIWYVY QRZ IRUP D VW
$VXIHQL DQG SURGXFH ZKLFK ZDV WUDGLWLRQDOO\ WUDG
LQODQG SHRSOHV LV QRZ FROOHFWLYHO\ ERXJKW DQG VROG IRU
QRUPVY GLFWDWH WKDW DQ\ ZHDOWK DFFXPXODWHG LQ WKH IRUP
FXUUHQFLHV LV VKDUHG ZLWK UHODWLYHY FUHDWLQJ DQ REOLJD
UHTXLUHG 6LPLODUO\ ZHDOWK FDQQRW EH DFFXPXODWHG IRU WU
VRFLDO PHFKDQLFY HQVXUH WKH FRQVWDQW FLUFXODWLRQ RI W]

TIXTIXJ*S}ECVWE r v W}e3r }o}v] o

oODODLWDQV KDYH WUDFHG WKHLU DQFHVWU\ DV IDU EDFN DV 4
DQG \HDUV KRZHYHU DUFKDHRORJLFDO DQG JHQHWLF HYLGHC
OLYHG RQ WKH LVODQG IRU SRVVLEO\ ORQJHU WKDQ \HDUV (
$XVWURQHVLDQ DQFHVWRUV ODODLWDQV GLIIHU LQ ODQJXDJH VN
WKHLU 3DSXDQ VSHDNLQJ ZHVWHUQ LVODQG QHLJKERXUV ORRUH

7KH ILUVW UHFRUGHG (XURSHDQ FRQWDFW ZLWK LQGLIJHQRXYV
6SDQLVK H[SORUHU EOYDUR GH OHQGDxD GH 1HLUD LQ :KLOH
VKLSSLQJ WKURXJK WKH 6RORPRQ ,VODQGV LQFUHDVHG IROORZ]
$XVWUDOLD LQ LW ZDV QRW XQWLO WKH WK FHQWXU\ WKDW \
ZLWK WKH :HVWHUQ ZRUOG )RVWHU /DUDF\ 7KH LQFUHDVH L
6RORPRQ ,VODQGV EURXJKW ZLWK LW H[SORLWDWLRQ DQG LQ WK
PHQ DQG VRPH ZRPHQ ZHUH NLGQDSSHG RU VWROHQ IURP WKHLU
ODERXUY WR ZRUN LQ WKH SODQWDWLRQV RI 4XHHQVODQG $XVWU
/IDUDF\ %\ WKH ODWH V. PXFK RI WKH EUXWDOLW\ RI WK
MEODFNELUGLQJY GHFUHDVHG DQG D JUDGXDO WUDQVLWLRQ WHF

7KH LQFUHDVHG LQWHUDFWLRQ ZLWK (XURSHDQV H[SRVHG 6RC
DQG VWHHO WRROV :LWK D ODFN RI FHQWUDO SRZHU DPRQJ JURXS
WR UPRGHUQY ZHDSRQU\ MPEORRG IHXGVY ZHUH QXPHURXV DQG LC
WKH %ULWLVK FODLPHG FHQWUDO FRQWURO RYHU WKH 6RORPRQ
WKH 8QLWHG .LQJGRP HVWDEOLVKHG D SURWHFWRUDWH RYHU
7KH DOLHQ VRYHUHLJQW\ LQFOXGLQJ ODZV DQG WD[DWLRQ
.ZDLR WR VXEPLW WR pu3D[ %ULWDQQLFDY D SHULRG RI %ULWLVK
IUHH WUDGH ZKLFK KDG WKH XQGHUO\LQJ DLP RI LQGXVWULDOLVL



/IDUDF\ 7KH HQIRUFHPHQW RI 3D[ %ULWWDQLFD OHG WR D UH
.ZDLR DV WKH\ ILHUFHO\ GHIHQGHG WKHLU ODQG FXVWRPV DQG F

PXUGHU RI JRYHUQPHQW WD[ FROOHFWRUV LQ E\ PHPEHUV RI D
EDFNODVK ZKLFK UHVXOWHG LQ YLOODJHY EHLQJ ORRWHG DQG EXU(
/IDUDF\ 7KH OHDGHU RI WKH JURXS ZDV KDQJHG EXW KLV GHVI

DQWL FRORQLDO VXSSRUWHUV RI WKH WLPH FRQWLQXHG WKHLU DQ
WKH WK FHQWXU\ .HHVLQJ

7KH SDWK WR LQGHSHQGHQFH IRU WKH 6RORPRQ ,VODQGV ZDV SI
ZKHQ WKH 6RORPRQ ,VODQGYV SOD\HG D FUXFLDO UROH LQ VXSSRUWI
DJDLQVW WKH -DSDQHVH LQ WKH %DWWOH RI *XDGDOFDQDO D FUXF
3DFLILF 7KH SROLWLFDO FRQVFLRXVQHVV UDLVLQJ WKDW HQVXHG D
WRZDUGV GHFRORQLVDWLRQ VDZ WKH %ULWLVK 6RORPRQ ,VODQG
UHQDPHG DV WKH 6RORPRQ ,VODQGV ZLWK WUXH LQGHSHQGHQFH JC

3RVW LQGHSHQGHQW 6RORPRQ ,VODQGV KDV QRW EHHQ ZLW
XQIRUWXQDWH OHJDF\ RI WKH FRORQLDO VWDWH ZDV WKH XQGHUP
OHDGHUVKLS WKURXJK WKH XVH Rl IRUFH UHPRYLQJ OHDGHUVY |
GHSHQGHQW RQ WKH VWDWH 7KLV DFW VHUYHG WR HQVXUH DQ\ GL
ZLWK WKH FRORQLDOLVW JRYHUQDQFH VI\VWHPV QRW WUDGLWLRQD
LQ SRVW FRORQLDO 6RORPRQ ,VODQGY WRGD\ ZKHUH FRORQLDOLVW
MXVWLFH DQG JRYHUQDQFH DW D ORFDO OHYHO $O0OHQ 'LQQHQ (Y
XQUHVW WKDW RFFXUUHG IURP WR JDYH ULVH WR D PXOWL Q
WR DVVLVW LQ WKH UHVWRUDWLRQ RI ODZ DQG RUGHU UHVXOWLQJ
QHDU FROODSVH RI WKH FRXQWU\TV JRYHUQPHQW )RVWHU /DUDF
GLVSXWH EHKLQG WKH FLYLO XQUHVW GDWHV EDFN WR SRVW :RUO
BRORPRQ ,VODQGV PRYHG IURP 7XODJL WR +RQLDUD RQ WKH LVOD
GHYHORSPHQW RI *XDGDOFDQDO DQG JURZLQJ EXVLQHVV DFWLYLW\
WKH SDOP RLO LQGXVWU\ PDQ\ ZRUNHUV IURP RWKHU ,VODQGV S
*XDGDOFDQDO IRU SDLG HPSOR\PHQW 7KH LQIORZ Rl ZRUNHUV SODF
ODQG RZQHUVKLS VIVWHP HLWKHU WKURXJK SXUFKDVH RU PDUULD
ODODLWDQV DQG WKH ,VDWDEX SHRSOH RI *XDGDOFDQDO LQFUHDYV
EHLQJ IRUPHG ZLWK LQGHSHQGHQFH IDLOXUH WR UHFRJQLVH WUTL
WHQVLRQV WR HVFDODWH ZKLFK UHVXOWHG LQ WKH FRQIOLFW RI
JUHHGRP ORYHPHQW DQG WKH ODODLWDQ (DJOH )RUFH ERWK ZHO
RUJDQLVDWLRQV IRXJKW UHVXOWLQJ LQ VLJQLILFDQW YLROHQ
LQIUDVWUXFWXUH DQG FXOPLQDWLQJ LQ D SDUOLDPHWDU\ FRXS |



*HIHR 7KH JRYHUQPHQW RI WKH WLPH FRXOG GR OLWWOH WF
WKH SXEOLF VR WKH PXOWL QDWLRQDO IRUFH NQRZQ DV WKH 5H
6RORPRQ ,VODQGYV ZDV EURXJKW LQ )RVWHU /DUDF\ WR KHC
ODZ DQG RUGHU

JROORZLQJ WKH FLYLO XQUHVW WKH FRXQWU\TV SURJUHVV W
JRUHLJQ DLG KDV SOD\HG D ODUJH UROH LQ WKH UHFRYHU\ SURFHYV
FRQIOLFW EHWZHHQ WKH 5HJLRQDO $VVLVWDQFH OLVVLRQ WR WK
HOHFWHG JRYHUQPHQW DQG FRUUXSWLRQ DOOHJIJDWLRQV EHWZHE
ILYH SULPH PLQLVWHUVY KROGLQJ SRVLWLRQV LQ \HDUV 7KH 5H]J

6RORPRQ ,vODQGV RIILFLDOO\ HQGHG LWV PLVVLRQ LQ DIWHU
LQ DQG GHVSLWH WKH SDVVLQJ RI DQWL FRUUXSWLRQ ODZV L
WKHUH KDV EHHQ OLWWOH SURJUHVY LQ WKH SURSRVHG FRQV\
,Q '"HFHPEHU WKHUH ZDV IXUWKHU FLYLO XQUHVW ULR'

FRPPHUFLDO EXLOGLQJV LQ +RQLDUD 7URRSV DQG SROLFH IURP $.
)LML ZHUH GHSOR\HG WR UHVWRUH ODZ DQG RUGHU
iXix} ] &§C

3ROLWLFDO XQLILFDWLRQ RI WKH 6RORPRQ ,VODQGYV RFFXUUI
FRORQLVDWLRQ WKHUH ZDV QR FHQWUDOLVHG DGPLQLVWUDWLRQ
QXPHURXV DXWRQRPRXV NLQVKLS EDVHG VHOI JRYHUQLQJ DQG V
IRUPHG VRFLHW\ +DXULDVL 'DYH\ /IDQG LQ WKH OHODQHVL
RZQHG E\ FODQV ZKLFK IRU FRDVWDO DQG ODJRRQ GZHOOHUV HJ
DQG UHHIV DQG WKHVH FODQV GLFWDWH KRZ WKH ODQG DQG ZDWF
ODODLWD KDV EHHQ D SDWULOLQHDO VRFLHW\ ZKHUH ODQG RZQ]
SULPDULO\ SDVVHG GRZQ WKURXJK WKH PDOH OLQH DQG LQ D SD\
WKH GHFLVLRQV UHJDUGLQJ ODQG KROGLQJV &RJQDWH GHVFHQG
SHUPLVVLRQ WR XVH DQG FXOWLYDWH WKH ODQG .RLDQ Q G
UHPDLQ FRQQHFWHG WR WKHLU DQFHVWUDO VSLULWV ODQG LV QI
D GLPHQVLRQ RI WLPH ZKHUH WKH DQFHVWUDO VSLULWYV DUH HYHL
WKH OLYLQJ DUH SRVLWLRQHG ORRUH :KHQ D ZRPDQ PDUUL!
VKH IRUJRHV KHU UROH DV IRRG SURGXFHU DQG FRRN LQ KHU RZQ
KXVEDQGYTV FODQ %HLQJ DQ RXWVLGHU XVXDOO\ IURP DQRWKHU
WR GLOLJHQWO\ REVHUYH WKH ERXQGDULHY DQG UHTXLUHPHQWYV |
HDFK SLHFH Rl ODQG FDQ EH XVHG VR DV WR SDVV WKLV NQRZOHG
WKH ODQG ZLWK KHU FKLOGUHQ LW LV KHU UROH WR WHDFK WKHF
.RLDQ Q G 1DYLJDWLQJ DFFHVV WR KHDOWKFDUH ERWK ELRPH(
LQ VRFLHW\ SDUWLFXODUO\ LQ WKH FRQVHUYDWLYH SURYLQFH RI



DV ZRPHQ PRWKHUV GDXJKWHUV VLVWHUV DQG ZLYHV FRPH ILUVW
.ZDLR ZRPHQ VHH WKHPVHOYHV DV UHVSRQVLEOH IRU WKH DUHD LQ
YLWDO UROH LQ UHSURGXFLQJ VRFLDO RUGHU LQ PDLQWDLQLQJ Wk
WKHLU OLIH DQG WKH ZD\ SHRSOH OLYH .HHVLQJ 'RPHQ JHQHU
LQ WKH SDLG ZRUNIRUFH DQG RYHUUHSUHVHQWHG LQ WKH QRQ ZD
JHQGHU SDULW\ LQ SULPDU\ VFKRROV KDV DOPRVW EHHQ DFKLHYHG
WHUWLDU\ HGXFDWLRQ VHFWRU UHPDLQV ODUJH +REELV

0DQ\ 0DODLWDQV VWLOOVWWRRR Q@FHRWOREZ ZD\V ZKLFK SURYL
GLVWLQFW JHQGHU pRUGHUY ZLWKLQ VRFLHW\ WRBXRRU®I DIDLQVW

)RU ZRPHQ WKH UHOHDVH RI ERGLO\ IOXLGV VXFK DV PHQVWU
DQ DUHD WKDW LV QRW VSHFLILFDOO\ GHVLJQDWHG IRU WKLV SX
FRPPXQDO WRLOHW D WHDESQVXORMQ\PIHIHURLG XQH[SHFWHG PHQVWUXDC
EULQJ VWLJPDWLVDWLRQ DQG LQGHEWHGQHVV WR PHQ SDUWLFXC
KXVEDQGYV IDPLO\ +REELV

iIXTX§ +8E 0 Z o &]}ve

JRU PDQ\ ODODLWDQV DQG SDUWLFXODUO\ WKH .ZDLR PRXQWDL
DQFHVWRUV DUH QRW LQ WKH SDVW WKH\ DUH HYHU SUHVHQW DQC

PDNLQJ .HHVLQJ .DKQ $QFHVWUDO VSLULWY PRQLWRU WKHLU
SULYDWH WKRXJKWV $NLQ DQG KDQG GRZQ DJH ROG FXVWRPYV
QH[W $VXJHQL 6XFFHVV RU IDLOXUH LQ PDQ\ HYHU\GD\ DFWYV

SURGXFWLRQ ILVKLQJ DWWUDFWLQJ D ORYHU DQG HYHQ DFWV RI ZO
RI DQFHVWUDO VSLULWYV S5HTXHVWLQJ SHUPLVVLRQ RU KDUQHVVLQJ
LV HOLFLWHG WKURXJK PDJLFDO IRUPXODV SUD\HU DQG VDFULILFH
LV LPSOLHG WKURXJK WKH RXWFRPH +HDOWK RU LOOQHVVY SURVSH
RI WKH WHPSHU RI WKH DQFHVWRUV .HHVLQJ .DKQ DQG WKX\
EXW SDUW RI HYHU\GD\ OLIH 7KH .ZDLR ZKR PDLQWDLQ WKHLU YLJIL
QRW YLRODWH WKH UXOHVY WKDW WKH DQFHVWRUV HQIRUFH KRZHYI
DQG HDFK DQFHVWRU WPEBRYHWUWRMOAAN ZKLFK DOORZV IRU GLIIH
LOWHUSUHWDWLRQ E\ WKRVH ZKR GHWHUPLQH SXQLVKPHQW RU FR
UHFHQWO\ WKH .ZDLR KDYH DWWHPSWHGDWERYNERS WR D @QBHZWWUDO U.
.DVWRP OHODQHVLDQ 3LMLQ ZRUG GHULYHG IURP WKH (QJOLVK Z
MLGHRORJLHYVY DQG DFWLYLWLHY IRUPXODWHG LQ WHUPV RI HPSRZ
SUDFWLFHV ERWK ZLWKLQ FRPPXQLWLHYV RI YDU\LQJ OHYHOV RI LQ
RXWVLGH HQWLWLHVYT $NLQ S KLOH FNRDWWREFDWLYH .ZDLF
LQ SXEOLF VHWWLQJY D SUDJPDWLF GLFKRWRP\ H[LVWV LQ HYHU\G



EHQG DQG RMHEIWMWHGRZQ E\ WKHLU DQFHVWRUV DV WKH\ GLG SU
DIIRUG WKH FRPPRGLWLHY DQG H[SHULHQFHV RI PRGHUQ OLIH $NI

-XVW OLNH WKH SUHVHQFH RI DQFHVWUDO VSLULWV ZLWFKFUD
WKH :HVWHUQ LGHRORJ\ RI ZLWFKFUDIW DQG VRUFHU\ ZKLFK LV V'
YRRGRR DQG PXPER MXPER 5LR DQG LPSOLHVY WKDW WKH SH
WKH OHODQHVLDQ VRFLHW\ ZLWFKFUDIW DQG VRUFHU\ WDNH RQ |
EH D IRUHLJQ pDJHQWYT WKDW WDNHV RYHU WKH ERG\ RI D SHUVRQ
FROWURO WKXV D UHODWLYH RU IULHQG PRYLQJ DURXQG LQ WK
SRVVHVVHG 7KH SUHVHQFH RI PDOHYROHQW IRUFHV LV QRW UHDO!
RI PHQWDO RU SK\VLFDO LOOQHVV RU GLHV DQG LI WKH GHDWK F
E\ XQXVXDO EHKDYLRXU WKHQ WKH FDXVH LV RIWHQ UDWLRQDOL\
5LR 7KH UHODWLRQVKLS EHWZHHQ DQFHVWUDO EHOLHIV D
GHOLQHDWHG DQG UHOLJLRXV VSHFLDOLVWY RU GLYLQHUV DUH |
VSLULWY RU WR SUHVFULEH DQ RIITHULQJ WR DQ DQJU\ DQFHVWRU

TXTIXA(pe]}v }( ZE]S] v]8C

&KULVWLDQLW\ LQ WKH 6RORPRQ ,VODQGV LV D E\ SURGXFW R
SRZHUIXO IRUFH RI FKDQJH VLQFH WKH ODWH V $V D UHVXOW V
WKH WUDGLWLRQDO UHOLJLRQ RI DQFHVWRU ZRUVKLS JLYH ZD\
PLVVLRQDULHYV ZHUH ILUVW WR VHWWOH LQ WKH 6RORPRQ ,VODQG
IDLOHG DWWHPSW 5RPDQ &DWKROLF PLVVLRQDULHV IROORZHC
(YDQJHOLVWLFDO &KXUFK ERUQH RXW RI WKH PpEODFNELUGLQJT W
WR WKH 6RORPRQ ,VODQGV ZLWK UHWXUQHG ZRUNHUV LQ WKH F
-HKRYDKTV :LWQHVV &KXUFK DQG WKH 6'$ &KXUFK IROORZHG &XU
UHOLJLRXY GHQRPLODWLRQV DFURVYV WKH 6RORPRQ ,VODQGV ZKF

WKH KLVWRU\ RI PLVVLRQLVDWLRQ $OOHQ HW DO %\ WKH O
WKH OHODQHVLDQ SRVW FRORQLDO VWDWHV ZHUH VRPH RI WKH |
.HHVLQJ .DKQ 7KH LQIXVLRQ RI &KULVWLDQLW\ UHVXOWHG

NLQVKLS ODQG RZQHUVKLS VA\VWHPV DV PDQ\ LQODQG FRPPXQLW
IRUPLQJ ODUJH YLOODJHV DURXQG PLVVLRQ VWDWLRQV $OOHQ H\
&KULVWLDQ FKXUFK SUHGRPLQDQWO\ UHPDLQV WKH FHQWUH RI YL

&KULVWLDQLW\ FKDQJHG WKH ZD\ LQ ZKLFK 6RORPRQ ,VODQGHL
RUGHU /RFDO MXVWLFH V\VWHPV ZKLFK ZHUH RQFH JRYHUQHG D¢
XVLQJ FXVWRPDU\ SXQLVKPHQW DQG FRPSHQVDWLRQ ZHUH UHSOI
VWUXFWXUHV DQG SUHVLGHG RYHU E\ WKH FKXUFK 5HVROXWLRQ
FDPH WKURXJK IRUJLYHQHVYV DQG SUD\HU ZLWKRXW FOHDU GHWH



WKH VLWXDWLRQ DQG UHFRXUVH ZDV WKURXJK FRXQVHOOLQJ %LE
HW DO

7KH 6'$ &KXUFK LV FHQWUDO WR WKLV VWRU\ )LUVW ODQGLQJ L
BRORPRQ ,VODQGV LQ 0D\ 6'$ PLVVLRQDULHY 3DVWRU *ULIILWKYV
LQYLWHG WR VHW XS D PLVVLRQ WR FRXQWHUEDODQFH WKH H[LVWLC
6'$ SUHVHQFH DFURVV WKH 6RORPRQ ,VODQGY VDZ WKH HVWDEOLVKF
$ IRFXV RQ WKH KROLVWLF VSLULWXDO DQG SK\VLFDO KHDOWK RI
VHUYLFHVY EHFDPH DQ LQWHJUDO SDUW RI PLVVLRQDU\ OLIH 6
(QF\FORSDHGLD + G (YDQJHOLFDO WHDFKLQJV RI WKH
HQKDQFHG ZKHQ D SULQWLQJ SUHVV GRQDWHG E\ WKH 6'$ RZQHG 6L
$XVWUDOLD ZDV VHW XS LQ %DWXQD RQ WKH QRUWK HDVW FRD)
VXEVHTXHQWO\ SXEOLVKHG WKH *RVSHO Rl -RKQ DQG VRPH K\PQV
6RORPRQ ,VODQGV +LVWRULFDO (QF\FORSDHGLD + G 6'$
EHJDQ WKHLU ZRUN RQ ODODLWD LQ DQG LQ WKH V D WHQWL
FUHDWHG IRU WKH VORSHV RI 8UX +DUERXU DFURVV WKH ZDWHU IU
KLV ZLIH KDG HDUOLHU OLYHG .HHVLQJ ,Q WKH 6'$ &KXUFK
IURP WKH ODUJHU RUJDQLVDWLRQ DQG SXUVXHG WKH HDUOLHU SC
+DUERXU ,Q WKH EHG $$+ ZDV RSHQHG WKH ILUVW RIILFLDO 6
,VODQGV B6RORPRQ ,VODQGV +LVWRULFDO (QF\FORSDHGLD +

7KH KRVSLWDO GHYHORSPHQW ZDV QRW ZLWKRXW FRQWURYHUV\
KDG SDLG D ODUJH VXP RI PRQH\ WR OHDVH ODQG IURP D FRXUYV
ODTXQLVDIL $RAFRWWRBRJIOMEXQLVDIL GLG QRW KDYH VLQJXODU ULJKW
RlI ODQG DFTXLUHG ODQ\ SHRSOH KDG VWURQJ DQG GLUHFW FROOHF
HIWHQGHG FORVH WR VHYHUDO VKULQHV VWLOO EHLQJ XVHG IRU
&KULVWLDQV IHDUHG WKH GHVHFUDWLRQ RI VDFUHG SODFHV .HHVLC
DQJHU UHVXOWHG LQ WKH VSHDULQJ DQG VXEVHTXHQW GHDWK RI 0
KRVSLWDO

1RW DOO 6RORPRQ ,VODQGHUV puFRQYHUWHGY WR &KULVWLDQL\
KDPOHWV RI (DVW .ZDLR ZHUH RQH JURXS ZKR UHVLVWHG WKH LQI
REVHUYDQW RI WKHLU FXOWXUH PDLQWDLQLQJ UHVSHFW IRU JHQGH
GD\ ORRUH 8QOLNH PDQ\ 6RORPRQ ,VODQG FRPPXQLWLHV WKH
.ZDLR PDGH D GHOLEHUDWH GHFLVLRQ WR VKXQ WKH &KULVWLDQ F.
DXWRQRPRXV LQ WKH SUDFWLFHV WKDW JRYHUQ WKHLU HYHU\GD\ O]
GHVSLWH WKHLU VKXQQLQJ RI &KULVWLDQLW\ DQG :HVWHUQ ZD\V Z
VRPH PRXQWDLQ SHRSOH RI (DVW .ZDLR FKRRVH WR VHHN KHDOWK
_.HNHXEDWD D VHHPLQJO\ GLYHUJHQW EHOLHI FRQVWUXFW WR



iXTX608Zvr EA] o

SULRU WR FRORQLVDWLRQ WUDGLWLRQDO KHDOHUV ZHUH VRX.
LI VLFNQHVYVY ZDV WKRXJKW WR EH FDXVHG E\ D VRFLDO GLJUHW)
ZLWFKFUDIW RU VRUFHU\ WKHQ WKH VHUYLFHYV RI D GLYLQHU ZHU

PHDQW WKDW KHDOWK VHUYLFH GHOLYHU\ ODUJHO\ FKDQJHG IURP
"HVWHUQ ELRPHGLFDO PRGHO

'XULQJ WKH HDUO\ GHFODUDWLRQ RI WKH %ULWLVK 3URWHFWR!
EHVW ZLWK PLQLPDOO\ WUDLQHG WRXULQJ RIILFLDOV DWWHQG
VDQLWDWLRQ RQO\ B6RORPRQ ,VODQGV +LVWRULFDO (QF\FORSDHC
WKH SUHVHQFH RI PLVVLRQDULHV DFURVVY WKH 6RORPRQ ,VODQGYV
*RYHUQPHQW GLG JR RQ WR HVWDEOLVK ELRPHGLFDO KHDOWK VH
VXFK DV 7XODJL WKH FDSLWDO DW WKH WLPH ZHUH DSSRUWLRQH
DUHDV VXFK DV *L]R UHFHLYHG OLPLWHG PHGLFDO UHVRXUFHV 7Kl
DQG ODFN RI DELOLW\ WR WDNH OHDYH UHVXOWHG LQ D KLJK WXU
QR VWDII DW DOO WR SURYLGH PHGLFDO FDUH B6RORPRQ ,VODQG

E

7KH $QJOLFDQ &KXUFK RSHQHG WKH ILUVW ZHOO HVWDEOLVKHG
LQ ODUDYRYR RQ *XDGDOFDQDO LQ ZKLFK ZKLOH ZHOO SDWU
ZKHQ WKH RQO\ GRFWRU 'U 5XVVHOO O0DUVKDOO PDUULHG WKH P
QHYHU UHWXUQHG B6RORPRQ ,VODQGV +LVWRULFDO (QF\FORSDHGL
OHWKRGLVW PLVVLRQ RSHQHG D KRVSLWDO DW 5RYLDQD /DJRRQ D
D \HDU ODWHU 7KH 6'$ &KXUFK HVWDEOLVKHG D QXUVH OHG KRV
GRFWRU UXQ KRVSLWDO RQ .RORPEDQJDUD ,VODQG LQ 6R
(QF\FORSDHGLD + G

JROORZLQJ WKH UHWXUQ RI PDQ\ ODODLWDQV IURP WKH SODQW
WKH HDUO\ WK FHQWXU\ IROORZLQJ WKH FHVVDWLRQ RI HEC
(YDQJHOLVWLFDO &KXUFK PLVVLRQDULHV JDLQHG PDQ\ IROORZHU
EURWKHUV RQH D GHQWLVW DQG WKH RWKHU D PHGLFDO SUD
(YDQJHOLVWLFDO &KXUFK PLVVLRQDULHY SURYLGHG PHGLFDO DQC
(YDQJHOLVWLFDO &KXUFK DGKHUHQWYV RI 0ODODLWD IURP RQZDU
YDVW PDMRULW\ RI ODODLWDQV UHFHLYHG QR PHGLFDO FDUH IUF
JRYHUQPHQW :LWK WKH LQWURGXFWLRQ RI WKH SURILWDEOH +HD
UHFRJQLVHG WKH QHHG WR SURYLGH KHDOWK DQG HGXFDWLRQ V¢t
WKH JRYHUQPHQW VXEVLGLVLQJ WKH $QJOLFDQ UXQ u+RVSLWDO
)DXDEX :HVW ODODLWD LQ WKH KRVSLWDO FORVHG LQ EHF



WR UH RSHQ \HDUV ODWHU EXW RQ D PXFK VPDOOHU VFDOH 6
(QF\FORSDHGLD + E 7KH RQO\ RWKHU KRVSLWDO RQ 0DOD
6XTX RQ WKH ZHVW FRDVW IXQGHG E\ WKH 3URWHFWRUDWH *RYHUQC
+ROW ODF&ULPPRQ WKH ZLIH RI WKH PDQDJHU RI WKH 0ODOD 7LP]
ODF&ULPPRQ WHQGHG WR WKH VLFN LQ KHU DUHD IRU PDQ\ \HDUV D
ZDUG KRVSLWDO 7KH JRYHUQPHQW VXSSOLHG VXUJLFDO HTXLSPH
KRVSLWDO EHFDPH DQ LPSRUWDQW IDFLOLW\ IRU ODODLWD XQWLO
BRORPRQ ,VODQGV +LVWRULFDO (QF\FORSDHGLD + E
PDLQWDLQHG WKH KRVSLWDO DW )DXDEX WKH 3URWHFWRUDWH *R
GLVWULFW KRVSLWDOV DQG LQ WKH PLG V D KRVSLWDO RQ WKH
LVODQGTV ODUJHVW SRUW WRZQ ZDV EXLOW

$$+ FRQVWUXFWHG LQ E\ WKH 6'$ &KXUFK RQ ODODLWDYV HI
GHVLIJQHG E\ D ZKLWH 6'$ PLVVLRQDU\ QDPHG /HVWHU +DZNHV DQG
WKH OHODQHVLDQ FXOWXUH RI 31* WKH KRVSLWDO ODFNHG GHVLJQ
$VXIHQL IHVWHG LQ D FRYH DW WKH IRRW RI D PRXQWDLQ UDC
FRPPXQLWLHYV ZLWK WZR GLVWLQFW EHOLHI VIVWHPV2WKH &KULVWL]
DQG SDJDQ KDPOHWYV RI WKH PRXQWDLQVY 7KH VWUXFWXUH SUHVHQYV
SDJDQVY FXVWRPDU\ EHOLHIV EHOLHIV ZKLFK. WKWRBDIZVHIXVHG WR
SDUWLFXODUO\ SHUWDLQLQJ WR ZRPHQYV ERGLO\ IOXLGY DQG WKH
VKRXOG D SDJDQ PDQ HQWHU WKH KRVSLWDO DV WKH DGPLQLVWU
ZRPHQ DUH EXLOW RQ WKH IORRU DERYH WKH RXWSDWLHQWY ZDUG
WRXFKHY WKDW RI WKH 7% ZDbUG )RU WKRVH WKDW IROORZ WKHLU
QXDQFHVY PDNH WKH KRVSLWDO FRPSOH[ SROOXWHG DV WKHVH DUH Z
LV FRQVMWIHUHIKBV LQJ +RZHYHU PRVW RI WKH SHRSOH DFFHVVLC
DW $$+ FRPH IURP WKH FRDVWDO &KULVWLDQ YLOODJHV ODF/DUHQ
FRORQLDO VWUXFWXUH RI WKH KRVSLWDO DORQJ ZLWK LWV WKHRF
&KXUFK ZLWK WKH LGHDO HQYLURQPHQW IRU HYDQJHOLVWLFDO WH]I
ZURQJ ZLWK WKH KRVSLWDOYTV JRYHUQDQFH VWUXFWXUH DQG KHDO

7KH 6RORPRQ ,VODQGV OLQLVWU\ Rl +HDOWK DQG OHGLFDO 6HUY
WKH DGPLQLVWUDWRU DQG IXQGHU RI QHDUO\ DOO KHDOWK VHUYIL
KRZHYHU D VPDOO QXPEHU RI QRQ JRYHUQPHQWDO RUJDQLVDWL
FRQWUROOHG KHDOWK VHUYLFHV VXFK DV $$+ UHPDLQ D FUXF
LQIUDVWUXFWXUH DQG KHDOWKFDUH GHOLYHU\ :KLOH KRVSLWDO\
WKHRFUDWLF JRYHUQDQFH VWUXFWXUH $$+ LV DOVR UHTXLUHG WR
DQG OHGLFDO 6HUYLFHV QDWLRQDO SROLFLHV DQG JXLGHOLQHV 7K
BHUYLFHV DOVR SURYLGHY FRQVLGHUDEOH IXQGLQJ IRU IDLWK EDV}



7KLY GXDOLW\ PDNHV JRYHUQLQJ IDLWK EDVHG KRVSLWDOV
FRPSOH[ EHFDXVH RI WKH LQWHUVHFWLQJ JRYHUQDQFH VWUXFWXL

iIXIX608Zv, 0oSZ € t}EI E-

3ULRU WR WKH DUULYDO RI WKH ILUVW JRYHUQPHQW DSSRLQWFE
RU UGLYLQHUVY XVHG WUDGLWLRQDO PHGLFLQHV RU VSLULWXD
PLVVLRQDULHV ZHUH DOVR TXDOLILHG QXUVLQJ pVLVWHUVY DQG
PLVVLRQDULHV WKH\ DWWHQGHG WR PLQRU LQMXULHV DQG LOOQ!
RIWHQ LQ VKRUW VXSSO\ FRPSOHWHO\ DEVHQW DW WLPHV ZLWK
DGYHUVH HQYLURQPHQWDO DQG OLYLQJ FRQGLWLRQV PDUULDJHV

+LVWRULFDO (QF\FORSDHGLD + E 'XULQJ WKLV SHULRG
ZRPHQ SDUWLFXODUO\ VLVWHUV RI WKH FKXUFKHV UHFHLYHG LC
,VODQGV +LVWRULFDO (QF\FORSDHGLD + F ,Q BROF

HDFK GLVWULFW FRPPHQFHG WUDLQLQJ DV RUGHUOLHV DW 7XODJ
HGUHVVHUVY PHGLFDO RUGHUOLHVY ZHUH VFDWWHUHG LQ YLOODJ
,VODQGV +LVWRULFDO (QF\FORSDHGLD + E 7KH ILUVW uC
ZDV *HRUJH %RJHVL EDVHG LQ $XNL RQ ODODLWD ZKR WUDLQHG I
LQ WKH ODWH V 6RORPRQ ,VODQGV +LVWRULFDO (QF\FORSDHG!
D uPRWKHUFUDIWY VFKRRO EHJDQ DW 6LRWD WHDFKLQJ :HVWHUQ
ZKR WKHQ UHWXUQHG WR WKHLU YLOODJHV KRZHYHU LW ZDV QR
OHODQHVLDQ ZRPHQ FRPPHQFHG IRUPDO QXUVLQJ WUDLQLQJ DW V
)DXDEX ODODLWD 6RORPRQ ,VODQGV +LVWRULFDO (QF\FORSDHGL]
'RUOG :DU ,, WKH KRVSLWDO DW )DXDEX HVWDEOLVKHG DQ RIILF
BRORPRQ ,VODQGV QXUVH JUDGXDWLQJ IURP WKH \HDU FRXUVH
QXUVHV DQG pGUHVVHUVY LQFUHDVHG RYHU WKH HQVXLQJ \HDUV 2
H[WHQGLQJ WKHLU PGUHVVHUVY FRXUVH IURP PRQWKV WR \HD
WKH WLWOH RI pPHGLFDO DVVLVWDQWY ,Q D 1XUVHV 7UDLQLQ.
WKH VFKRRO DW )DXDEX 6RORPRQ ,VODQGV +LVWRULFDO (QF\FOR:

$$+ FRPPHQFHG D QXUVHV WUDLQLQJ SURJUDP LQ DQG Wk
LQIUDVWUXFWXUH WKURXJK WZR QHZ DSDUWPHQWY IRU TXDOLILI
QXUVHV TXDUWHUV %\ WKH $$+ PDLQWDLQHG LQIDQW ZHOI!

FKLOGKRRG YDFFLQDWLRQV DQG WKH VWDII IURP WKH KRVSLW
SDWLHQWY 6RORPRQ ,VODQGV +LVWRULFDO (QF\FORSDHGLD +

6LPLODU WR PDQ\ 3,&4V D VKRUWDJH RI GRFWRUV DQG QXUVH)
6RORPRQ ,VODQGV $V RI WKHUH ZDV RQH GRFWRU IRU SHI
QXUVHVY DQG PLGZLYHV IRU SHRSOH LQ WKH SURYLQFLDO Dl



ZRUNHUV ZRUNHG ZLWKLQ WKH SXEOLF VHFWRU 7KH VKRUWDJH RI
KRVSLWDOV VXFK DV $$+ LV DJJUDYDWHG E\ VRFLDO LVRODWLRQ
RQJRLQJ SURIHVVLRQDO GHYHORSPHQW PHDQLQJ PDQ\ H[SHULHQF
+RQLDUD +DUULQJWRQ $VXJHQL ODF/DUHQ 7KH SDXFLW\ R
SDUWLFXODUO\ DW $$+ KDV UHFHQWO\ EHHQ H[DFHUEDWHG E\ D F
QHLJKERXU 9DQXDWX LQ UHVSRQVH WR D QXUVLQJ VKRUWDJH FULVL
LQ 9DQXDWX WRJIJHWKHU ZLWK DQ H[RGXV RI RYHUVHDV TXDOLILHG
WKH RYHUDOO TXDOLW\ RI FDUH 6ULQLYDVDQ $ UHFUXLWP
*RYHUQPHQW DWWUDFWHG PDQ\ KLJKO\ H[SHULHQFHG 6RORPRQ ,VO
ZDJHV DQG FRQGLWLRQV *UDXVH ZLWK DW OHDVW IRXU VH(
LQFOXGLQJ WKH LQIHFWLRQ FRQWURO QXUVH +RZHYHU ZLWK RQ
+DUULQJWRQ HW DO WKH ORVV RI DSSUR[LPDWHO\ RI $$+9V
KDV KDG PDUNHG HIIHFWV

iXTX0 03Zv uE v v WE Aov }( ]J° -

3ULRU WR (XURSHDQ FRQWDFW 6RORPRQ ,VODQGHUV OLYHG LQ
FRQWDFW EHWZHHQ LVODQGY DQG WKH RXWVLGH ZRUOG2WKH\ ZH
(QGHPLF GLVHDVHV VXFK DV PDODULD KRRNZRUP 7% G\VHQWHU\
GLVHDVH T\DZV{ ZHUH DOZD\V SUHVHQW KRZHYHU 6RORPRQ ,VO
RSHUDWHG LQ D XQLTXHO\ LVRODWHG HQYLURQPHQW 6RORPRQ ,V
+ D 7KH LQFUHDVHG PDULWLPH WUDIILF LQ WKH VHFRQG K
WK FHQWXULHV LQDGYHUWHQWO\ LQWURGXFHG WKH QHZ GLVHDVHYV
PXPSV DQG SROLR WR D QDLYH SRSXODWLRQ KRZHYHU EHFDXVH
SRSXODWLRQ RI DQ\ VLQJOH LVODQG FRPELQHG ZLWK WKH H[WHQ
YR\DJH ZRXOG WDNH HSLGHPLFV ZHUH UHODWLYHO\ VKRUW OLYHG
WKH QHZO\ LQWURGXFHG LQIHFWLRXV GLVHDVHV PLJKW KDYH UHGXF
E\ DW OHDVW GXULQJ WKLV WLPH B6RORPRQ ,VODQGV +LVWRULF
D 4XDUDQWLQLQJ RI VKLSV FRQWDLQLQJ HSLGHPLFV RI FRPPX
IROORZLQJ WKH HVWDEOLVKPHQW RI WKH %ULWLVK 3URWHFWRUDWH
RFFXUUHQFHYV

&XUUHQWO\ LQ WKH :HVWHUQ 3DFLILF DSSUR[LPDWHO\
SUHYHQWDEOH GLVHDVHV HYHU\ \HDU ZLWK PDQ\ PRUH XQUHSRUW
FUHDWHV D GRXEOH EXUGHQ IRU FRXQWULHV ZLWK OLPLWHG UHVR
FRPPXQLFDEOH GLVHDVHV ZLWK FRQWLQXHG WKUHDWYV IURP FRPPX
*RYHUQPHQW 'HSDUWPHQW RI )RUHLJQ $IIDLUV DQG 7UDGH Q G
DQDO\VLY KDV EHHQ UHFRUGHG LQ WKH 6RORPRQ ,VODQGV EXW
RI OLIH ORVWY FRXOG EH DWWULEXWHG WR FRPPXQLFDEOH GLVHI



FRPPXQLFDEOH GLVHDVHYV DQG LQMXULHYV +RGJH HW DO
GLVHDVH DFXWH UHVSLUDWRU\ LQIHFWLRQV VNLQ GLVHDVHV 79
UHPDLQ FRPPRQ :+2

'"HVSLWH WKH LPSURYHPHQWYV LQ ,3 & DQG SXEOLF KHDOWK PHD
SUHYHQWDEOH FRPPXQLFDEOH GLVHDVHYVY FRQWLQXH WR FDXVH KI
‘HVWHUQ 3DFLILF QDWLRQV $ PHDVOHVY RXWEUHDN LQ WKH 6R
LOQFLGHQFH UDWH RI SHU SRSXODWLRQ LQ WKH FDSLWDO
SHRSOH SUHVHQWLQJ WR WKH KRVSLWDO ZLWK WKH GLVHDVH ZH
ZHUH VXVSHFWHG LQ WKH PRXQWDLQV RI (DVW .ZDLR DURXQG $W
PRXQWDLQ FKLOGUHQ UHSRUWHGO\ FRQWUDFWLQJ WKH GLVHDVH
GHDWKVY DOWKRXJK WKHVH ZHUH QRW DEOH WR EH YHULILHG IRU
7KH *+ PHDVOHV RXWEUHDN LQ 6DPRD UHVXOWHG LQ DQ DWWDF
SRSXODWLRQ DQG PHDVOHY UHODWHG GHDWKYV &UDLJ HW DO

,QFUHDVHG SRSXODWLRQ PRYHPHQW DORQJVLGH D JOREDO UH'
PRRWHG DV WKH EDVLVY RI WKHVH RXWEUHDNV KRZHYHU LQDELOL
FRQVWUDLQWY zZDV DOVR FLWHG DV D FRQIRXQGLQJ IDFWRU &UD
LQLWLDO YDFFLODWDRY/RHBOALHWGAEZHDAR HW DO 'LDX HW DO
GHFOLQLQJ YDFFLQDWLRQ UDWHV GXH WR SXEOLF PLVWUXVW RI
UHTXLUHG WR PDLQWDLQ KHUG LPPXQLW\ ZHUH FLWHG DV PDMRU

7TKHVH UHFHQW PHDVOHV RXWEUHDNVY RQO\ HPSKDVLVH WKH >
DQG KRVSLWDO SROLF\PDNHUV WR LQYHVWLJDWH DQG LQWHJUDW
SUDFWLFHV WKDW DUH ORFDOO\ FXOWXUDOO\ DQG VSLULWXDOO
SUHYHQW RQJRLQJ PRUELGLW\ DQG PRUWDOLW\

IXW ES vdZz Ju%o A]S] » }( "] lv e pe S]}v v d@E veu]e:
HOSHUE oU "% ]E]SH 0 Vv t 8 EV > veW tZ v t}EO0 ¢ }00]

+RVSLWDO ,3 & SURJUDPV KDYH VLJQLILFDQWO\ UHGXFHG WKH
WKHLU LQFHSWLRQ LQ WKH PLG WK FHQWXU\ 3 : 6PLWK HW D
XQGHUWDNHQ LQ WKH 86 LQ WKH PLG V EHFDPH WKH SLRQHHULC
HIILFDF\ Rl KRVSLWDO LQIHFWLRQ FRQWURO SURJUDPV LQ UHGXF
7KH JHUP WKHRU\ ZKLFK XQGHUSLQQHG WKLV VWXG\2WKH ELRPHGL
FDXVDWLRQ DQG WUDQVPLVVLRQ E\ PLFURRUJDQLVPV JHUPV 2KDV
VLQFH WKH V 7KH RXWFRPHV Rl WKH 6(1,& DUH UHVSRQVLEOH I
LQWHUQDWLRQDO ,3 & JXLGHOLQHV WRGD\ $V D FRQVHTXHQFH
GHYHORSHG DQG LPSOHPHQWHG LQ ZHOO UHVRXUFHG VHWWLQJV
HYLGHQFH EDVHG SURFHVVHV KDYH EHHQ puOLIWHG XST DQG SODFH



WKH ZRUOG UHJDUGOHVV RI WKH ORFDO VHWWLQJ ZKLFK PD\ KL
ODQJXDJH FXOWXUH RU EHOLHIV DERXW GLVHDVH FDXVDWLRQ DQG
RI WKH ZRUOGfV SRSXODWLRQ OLYH LQ pQRQ :HVWHUQY FRXQWUL
FRXQWULHYVY WKHUH LV D KXJH YDULDWLRQ LQ UHVRXUFH DYDLOD
GLVHDVH KHDOLQJ WUDGLWLRQV PHDQLQJV RI ZRUGV 9DVV OLWHF
KHDOWK VA\VWHP HIILFDF\ 7KHUHIRUH LW LV QRW VXUSULVLQJ WK
SUDFWLFHVY WKDW DUH ZKROO\ EDVHG RQ WKH :HVWHUQ JHUP WKHRU
UHVRXUFHV V\WWHPV RU EHOLHIV 'HSDUWPHQW RI (FRQRPLF DQG ¢
'"HYHORSPHQW 3ROLF\

7KH SUHPLVH RI ,3 & LV EDVHG RQ :HVWHUQ VFLHQWLILF FRQFHSE
GLVHDVH LV FDXVHG E\ D SDUWLFXODU RUJDQLVP /[HH %LVKRS
EH WUDQVPLWWHG IURP RQH SHUVRQ WR DQRWKHU WKURXJK GLUHFV
7TKLUG WUDQVPLVVLRQ FDQ EH LQWHUUXSWHG WKURXJK HQYLUF
YDFFLOQDWLRQ LQVWUXPHQW VWHULOLVDWLRQ SUXGHQW XVH RI I
LQIHFWLRQVY DQG SXEOLF KHDOWK PHDVXUHV 3 : 6PLWK HW DO

,3 & SURJUDPV LQ VRPH /0,&V KDYH EHHQ YHU\ VXFFHVVIXO EX
HYLGHQFH EDVHG SUDFWLFH DQG NQRZOHGJH /0,&V FRQWLQXH WR
+$,V DQG KLJKHU UDWHV RI PRUELGLW\ DQG PRUWDOLW\ GXH WR FRF
DO W LV ZHOO GRFXPHQWHG WKDW KHDOWK V\VWHPV LQ PI
LPSOHPHQW VXVWDLQDEOH ,3 & SURJUDPVY EHFDXVH RI ORFDO IDFWR
DQG VRFLRHFRQRPLF SROLWLFDO DQG GHPRJUDSKLF FRQGLWLRQV

+RZHYHU ORFDO EHOLHIV DERXW LOOQHVY DQG GLVHDVH FDXV|
RIWHQ HYHQ FRQVLGHUHG LQ WKHVH ,3 & SURJUDPV 3HRSOH DFURYV
FXOWXUDO EHOLHIV DQG RIWHQ GR QRW OLYH ZLWK D VLQJOH UHDC
ZRUOGYLHZV WKDW WUDQVFHQG PXOWLSOH EHOLHI VAVWHPV 7KHV}
LQFOXGH ELRPHGLFLQH &XUUHQW GHEDWHV LQ FRXQWULHYV DFUR\
WUDQVPLVVLRQ RI FRURQDYLUXV GLVHDVH &29," ZKLFK LQF
PDVNVY DQG VFHSWLFLVP RYHU &29,' YDFFLQDWLRQ GHPRQVWUDWI
QRW XQLIRUPO\ LQIRUP SHRSOHYV EHOLHIV DERXW LOOQHVV GLVI
XQLIRUPLW\ DFURVV FXOWXUDOO\ DQG VSLULWXDOO\ GLYHUVH SRS
GLUHFWO\ UHSODFH WKHLU EHOLHIV DQG EHKDYLRXUV UHJDUGLQJ V!
ZLWK PHDVXUHVY LQIRUPHG E\ WKH JHUP WKHRU\ GRHV QRW UHIOHFW
WR LQYHVWLIJDWH D FRPPXQLW\TV DQG LQGLYLGXDOYVY NQRZOHGJH V
DQG WUDQVPLVVLRQ DQG XVH WKLV HYLGHQFH WR FRPSOHPHQW EL
PRUH KROLVWLF DSSURDFK WR ,3 &



TXiIX] v e pe S]}v

'"HVSLWH PRGHUQ ELRPHGLFLQH GHEXQNLQJ WKH WK FHQWXU"
WKH VWURQJ EHOLHI WKDW GLVHDVH DQG GLVHDVH WUDQVPLVVLR
URWWLQJ PDWWHU VXFK DV FRUSVHV VHZHUDJH DQG URWWLQJ
NQRZOHGJH VIVWHPV LQ PDQ\ SRSXODWLRQV FRQWLQXH WR EH ED

ZLWFKFUDIW $KUHQV PDJLF .DVHUHND +DZNHV
PRUDO ZURQJGRLQJY DQG EHKDYLRXU &DSUDUD JUHHODQG

SXQLVKPHQW IURP *RG (YHV .HOO\ +DQNX DQG FXVWRF
ODF/DUHQ HW DO :KDW LQFUHDVHYV FRPSOH[LW\ LQ VRPH VI

VIVWHPVY DURXQG VLFNQHVV FDXVDWLRQ IRU D VSHFLILF LOOQHV\

'HILQLWLRQV DSSOLHG WR WKH WHUPV VRUFHU\ ZLWFKFUDIW
DUH VRPHZKDW LQGLVWLQFW 8QOLNH LQ (QJOLVK ZKHUH WKH\
GHILQLWLRQ DQG PHDQLQJ WKHVH FRQFHSWV LQ LQGLJHQRXV F)>
'LVWLQFWLRQV EHFRPH EOXUUHG DV SHRSOH WHQG WR XVH WKHP 1
WDNH SDUW LQ WKH WUDMHFWRU\ OHDGLQJ WR LOOQHVV RU GHDV
ZKHWKHU VRPHRQH LV FRQVLGHUHG D VRUFHUHU D ZLWFK RU W
XQGHUVWRRG DFURVV WKH ZRUOGYV FXOWXUHV LV WKDW FHUWDL
WR PDNH RWKHUV VLFEN $KUHQV 7KH LOOQHVV DQG GHDWK F
RI ZLWFKFUDIW DQG VRUFHU\ ZKLFK SURYLGH WKH XQGHUSLQQLQJ
HW DO FRXOG DOVR EH VDLG WR KDYH WKH GHHSHU XQGHUO
DQG PRUDO V\WWHPV LQ VRFLHW\ DQG WKH DELOLW\ WR UHSUHVYV

'LWFKFUDIW VRUFHU\ DQG PDJLF LV FHQWUDO WR WKH HSLVWI
HSLGHPLFV FKURQLF FRPPXQLFDEOH GLVHDVHV DQG QRQ FRPPX
VRFLHWLHY 7KH VHFRQG ODUJHVW RXWEUHDN RI (EROD YLUXV GL
WKH 1RUWK .LYX SURYLQFH LQ WKH '"HPRFUDWLF 5HSXEOLF RI WK

7KH :+2 GHFODUHG WKH HSLGHPLF RYHU LQ -XQH i+ 2 L
QDWXUH RI WKH RXWEUHDN UDLVHG TXHVWLRQV DERXW WKH FRPP
KHDOWKFDUH WKURXJK WUDGLWLRQDO KHDOHUV UDWKHU WKDQ H(
D SDWWHUQ IRXQG WR EH FRQVLVWHQW ZLWK SUHYLRXV RXWEUF
JXUWKHU H[SORUDWLRQ UHYHDOHG WKH RULJLQV RI WKH RXWEUHEL

$W WKH EHJLQQLQJ Rl WKH PRQWK RI 0D\ WZR WZLQV DE
ROG IHOO VLFN DIWHU HDWLQJ WKHLU DXQWYJV FDW 7KH
EHZLWFKHG WKHP 7KH\ YRPLWHG EORRG DQG ZHUH EURXJK
ZKHUH WKH\ GLHG WZR ZHHNV ODWHU )LYH RWKHUV LQ WK



FRPPXQLW\ ZzDV DQJU\ DQG FKDVHG DzZD\ WKH ZLWFK DXQW
+DZNHV S

$V ZLWK PDQ\ VWRULHVY D FRUUHODWLRQ ZDV IRXQG EHWZHHQ R
DQG WUHDWPHQW %HFDXVH WKH VLFNQHVYV ZDV RI D VXSHUQDWXU|
IURP WUDGLWLRQDO KHDOHUYV

7KH XQLYHUVDO EHOLHI LQ DQG DFFHSWDQFH RI VRUFHU\ LQ OHC
FDXVDO H[SODQDWLRQ IRU LOOQHVV DQG GHDWK SDUWLFXODUO
FRPPXQLFDEOH GLVHDVHV VXFK DV GLDEHWHV PHQWDO LOOQHVY
VXEVHTXHQWO\ LOQOIOXHQFHYVY WKHLU KHDOWK VHHNLQJ SUDFWLFHV (
1HZ ,vODQG 3URYLQFH RI 31* FODVVLI\ VRPH LOOQHVVHY DFFRUGLQ
HIRIJHQRXV RU :HVWHUQ VXFK DV 7% FDQFHU RU KXPDQ LPPXQRGF
HQGRJHQRXV LOOQHVVHV RI WKH SODFH ZKLFK DUH FDXVHG E\ VR
+DQNX 6LPLODUO\N LQ (DVW .ZDLR 6RORPRQ ,vODQGV WKHUH
LV FDXVHG E\ VRUFHU\ ODVVH\ HW DO JRU FXOWXUHV WKDW
pSbJIJbQY EHOLHIV VXFK DV WKRVH WKDW OLYH LQ WKH PRXQWDL
SRVVHVVERQXRIOG IRUHLJQ VSLULWYV H[SODLQV VXLFLGH PDUULDJF
RI SURSHUW\ PXUGHU DQG SHUPDQHQW UHWDUGDWLRQ ODF/DUHQ F

6WDELOLVLQJ VI\IVWHPV LQ VRFLHW\ DQG pPDNLQJ ULJKWYT WKH Z
VRFLHW\ FDQ EH LQWULQVLFDOO\ OLQNHG WR VLFNQHVV FDXVDWL
MXQZRUOGO\Y RU VSLULWXDO EHOLHIV (PEHGGHG GHHSO\ LQ WKH Y
LQIOXHQFHYV EHOLHIV DURXQG VLFNQHVY FDXVDWLRQ DQG KHDOWKF
ODQ\ $IULFDQ SRSXODWLRQV EHOLHYH WKDW HYHU\WKLQJ LV p*RG
WHVWLQJ IRU pXQVSRNHQYT LQIHFWLRXV GLVHDVHV VXFK DV KHSDW
%HOLHYLQJ WKDW VLFNQHVV LV SXQLVKPHQW E\ *RG IRU ZURQJGRL
LQLWLDOO\ VHHN KHDOLQJ WKURXJK WKH VDPH PHDQV YLD VSLULW)

DO 7KH LQIOLFWLRQ RI ERWK LQGLYLGXDO VLFEFNQHVY DQG HSL(
E\ *RG LV FRPPRQ WR PDQ\ &KULVWLDQ FXOWXUHV (YHV .HOO\ +DC
.DVHUHND +DZNHV GHVSLWH WKH SUDFWLFH RI ELRPHGLF

&KULVWLDQLW\

2WKHU GLPHQVLRQV WKDW LQIOXHQFH EHOLHIV DURXQG WKH FD
QRQ &KULVWLDQ VSLULWXDO QDWXUH 7KH VSLULWYV RI DQFHVWRUYV
WKRVH RI WKH 3DFLILF ,vVODQGYV JXLGH PDQ\ IDFHWV RI GDLO\ OLI
JHQGHU PL[LQJ DQG JURZLQJ RI FURSV $QFHVWUDO VSLULWYV DUH E
WR GHWHUPLQLQJ KHDOWK LOOQHVV DQG PLVIRUWXQH RI SHRSOH |
D VSLULWXDO WDERR ZLWKRXW VRPH VRUW RI DSRORJ\ RIWHQ LQ V



EHOLHYHG WR PDNH WKH DQFHVWRUY DQJU\ DQG FDQ UHVXOW LQ (
HW DO

$ GLIIHUHQW FXOWXUDO EHOLHI VIVWHP UHJDUGLQJ WKH FDXVFH
FDXVDWLRQ RI LOOQHVV ZKLFK FDQ EH IRXQG LQ FXOWXUHV VXFK
KXPRUDO V\VWHP SODFHV WKH FDXVHV RI VLENQHVV DFFRUGLQJ \
LFROGY DQG D EDODQFH RI WKHVH LV UHTXLUHG IRU JRRG KHDO\
VXFK DV WKRVH ZLWK D VRXU IODYRXU JXDYD JUHHQ PDQJR RU V¢
SURFHVVHV ZLWKLQ WKH ERG\ WKDW H[SODLQ WKH V\PSWRPV DV\
HQWHULF IHYHU LQFOXGLQJ IHYHU DQG DEGRPLQDO SDLQ DQG W
WUHDWPHQW ZKLFK LV WR DYRLG FHUWDLQ IRRGYV DQG GULQNV
OLQN EHWZHHQ FRQWDPLQDWHG ZDWHU DQG IRRG LV QRW PDGH D
FDXVH RI VLENQHVV DGGLQJ DQ DGGLWLRQDO FRPSOH[LW\ IRU GL

%HOLHI VIVWHPY DUH DOVR QRW PXWXDOO\ HIFOXVLYH ZKHQ LV
7KH LQWHUDFWLRQ EHWZHHQ ZLWFKFUDIW DQG PDODULD LQ 7DQ]
OXHOD OXHOD S5LEHUD OXVKL DQG 7DQQHU ZKHUH ZLWFKHYV
PDODULDY LQ WKDW V\PSWRPV DSSHDU WR EH WKRVH RI PDODULD
FUHDWLQJ WZR SRVVLEOH FDXVHV RI GLVHDVH PDODULD RU ZLWI
LOQWHUIHUH ZLWK QRUPDO PDODULD E\ KLGLQJ WKH SDUDVLWHV
KRVSLWDO 7KLV VIQFUHWLVP RI EHOLHI VA\VWHPV LV DOVR VHHQ 1
&RQIJR ZKHUH WKRVH ZKR EHOLHYH LQ ZLWFKHU\ RU WKH pVRUFHL
HQGRUVH ELRPHGLFDO H[SODQDWLRQV RI WKH FDXVDWLRQ RI GLVI

'"HVSLWH WKH DWWHPSW WR HUDGLFDWH SUDFWLFHV RI ZLW
FROQGHPQDWLRQ RI KDUPIXO PDJLF E\ WKH &KULVWLDQ PLVVLRQV |
ZLWFKFUDIW LV VWLOO YHU\ PXFK LQ H[LVWHQFH LQ WKH OHODC
OHODQHVLD SHRSOH OLYH DQG PRYH LQ D VRFLHW\ ZKHUH WKH &Kl
LQ \HW WKHUH LV DOVR D IHDU WKDW DQ LQWHUPHGLDWH EHLQJ
DIJDLQVW DQ LQGLYLGXDO RU JURXS DW DQ\ WLPH $KUHQV
VI\VWHPV FDQ KHOS H[SODLQ WKH ZD\V LQ ZKLFK WKHVH VA\VWHP\
FDXVDWLRQ SDUWLFXODUO\ ZKHQ WKH ELRPHGLFDO PRGHO LV VR
WUHDWPHQW IDLOXUH $ WKLUG EHOLHI VA\VWHP FDQ EH DGGHG WHF
WKDW WKH KRVSLWDO DQG WKXV ELRPHGLFLQH FDQ WUHDW GLVI
*RG &KULVWLDQ EHOLHI KRZHYHU RWKHU GLVHDVHV WKDW FDQ
FUHDWHG E\ SHUVRQV ZKR ZDQW WR WRUWXUH RWKHUV VXFK DV



TXiX4] Iv e¢ d@E veu]ee]}v

$ FRQWDJLRQ WKH FHQWUDO SOD\HU LQ WKH ELRPHGLFDO PRGI
QRW UHFRJQLVHG LQ WKH EHOLHI VI\VWHPV RI PDQ\ VRFLHWLHVY &DS
PDQ\ FXOWXUHV VLFNQHVV WUDQVPLVVLRQ FDQ EH VHHQ WR IROO]
EHOLHI WKDW LI RQH SHUVRQ FRPHV LQWR FRQWDFW ZLWK DQRWKHL
DOVR GHYHORS WKH VLFNQHVV +RZHYHU WKH XQGHUO\LQJ EHOL
QHFHVVDULO\ DWWULEXWHG WR WKH ELRPHGLFDO PRGHO EXW D I
LQIOXHQFHG NQRZOHGJH EDVH )XUWKHU FRPSOLFDWLQJ WKLV LV W|
LQ RQH FXOWXUH PD\ QRW EH LQ DQRWKHU &DSUDUD

KHQ VWXG\LQJ WKH EHOLHIV DURXQG (9' FDXVDWLRQ DQG WUD
+DZNHYV IRXQG WKDW VRPH FRPPXQLW\ KHDOWK ZRUNHUV EHOLI
GLVHDVH OHIW WKH IRUHVW DQG KLG LQ WKH KRVSLWDO DQG ZDV Q
DQLPDOV 6XEVHTXHQWO\ LW ZDV XQGHUVWRRG WKDW E\ JRLQJ W|
FRQWUDFW (9' EXW WKH KHDOWK ZRUNHUV ZHUH QRW FOHDU RQ ZK
D SHUVRQTV RU FRPPXQLW\ JURXSYV RFFXSDWLRQ LQIOXHQFHG VL
7TKRVH ZKRVH OLYHOLKRRG UHOLHG RQ KXQWLQJ DQG VHOOLQJ EXVK
HDWLQJ EXVK PHDW ZDV QRW WKH VRXUFH RI (9" WUDQVPLVVLRQ )
GLVHDVH WUDQVPLVVLRQ WKURXJK DQLPDOV ZDV QRW DOZD\V EHOLE
VXFK DV LQJHVWLRQ WKH EHOLHI WKDW GLVHDVHV VXFK DV KHSD
SHUVRQ VHHV D EDW IO\ RYHU WKHLU KHDG ZDV GRFXPHQWHG )UHH

/JHYHO Rl NQRZOHGJH DQG HGXFDWLRQ PD\ DOVR LQIOXHQFH WKH
DIIHFW GLVHDVH WUDQVPLVVLRQ 3HRSOH ZKR EHOLHYH LQ PHWDSK
ELRPHGLFDO PRGHOV RI GLVHDVH WUDQVPLVVLRQ PD\ KDYH ORZHU 1|
RI GLVHDVH :KHQ FRQGXFWLQJ VSLULWXDO FHUHPRQLHY DURXQG W
LQIHFWLRXV GLVHDVHV VXFK DV (9' ZKHUH ERGLHV DUH ZDVKHG E\

DWWHQGHHY PD\ QRW NQRZ WR DGRSW SHUVRQDO SUHYHQW
LQFUHDVLQJ WKH OLNHOLKRRG RI WUDQVPLVVLRQ .DVHUHND +D2
NQRZOHGJH FDQ DOVR EH DWWULEXWHG WR GLVHDVH WUDQVPLVV]
WKURXJK IDPLO\ FDUHJLYHUV 7KH ELRPHGLFDO H[SODQDWLRQ RI F
FDUHJLYHUV LQ PDQ\ VRFLHWLHV DQG ZKLOH FDUHJLYHUV PD\ XQGH
GLDUUKRHD PD\ EH SDVVHG RQ WKURXJK ZDWHU WKH IDHFDO+RUDO
DO 2IWHQ IDPLOLHV SURYLGH PXFK Rl WKH FDUH DQG WKL
WUDQVPLVVLRQ SDWWHUQYV

'HOD\V LQ VHHNLQJ KHDOWKFDUH ZKHQ VLFN VXEVHTXHQWO\
WUDQVPLVVLRQ DUH DOVR ZHOO GRFXPHQWHG &XOWXUDO EHOLHIV



DERXW HDUO\ V\PSWRPV RI GLVHDVH FDQ DIIHFW D SHUVRQTV G}
SUHVHQW WR KRVSLWDO /LPLWHG DZDUHQHVV RI HDUO\ 7% V\PSWF
SHRSOH SUHVHQWHG ODWH IRU WUHDWPHQW LQ 31* ODVVH\ HW D
SDUWLFXODUO\ LQ SDWULOLQHDO VRFLHWLHYV VXFK DV WKRVH LQ
WR KHDOWKFDUH GLIILFXOW $ ZRPDQYV UROH LV ILUVW DQG IRUF
DQG IRRG SURGXFHU DQG WR REVHUYH WKH UHTXLUHPHQWY DQG |
.RLDQ Q G .l D ZRPDQ LV XQZHOO DQG UHTXLUHV KRVSLWDOLV
SDUWLFXODUO\ LI WKHUH DUH FKLOGUHQ WR FDUH IRU DQG JDUGH
DGGHG EXUGHQ RI WUDQVSRUW WR GLVWDQW KHDOWK IDFLOLWLHYV
IRU $ SDUDOOHO IDFWRU LV WKH SUREDELOLW\ WKDW WKH VLFENQ
DV D UHVXOW R/IDERE URNRODPDVVRBPOIHY DQG WKXV D WUDGLWLRQD
GLYLQHU LV PRUH DSSURSULDWH WKHUHIRUH D YLVLW WR WKH K
E\ WKH KXVEDQGYV IDPLO\ +REELV 3XQLVKPHQW E\ VSLULW
SUHVHQWDWLRQ IRU ELRPHGLFDO WUHDWPHQW IRU PHQ ZKR IROO
RI WKH 6RORPRQ ,VODQGY VWULFWO\ IRUELG DQ\ PDOH WR FRPH
ZDVWHYV LQFOXGLQJ PHQVWUXDO EORRG IDHFHV XULQH YRPLW

DOO FRPPRQO\ IRXQG LQ :HVWHUQ VW\OH KRVSLWDOV 7KH GH
DW D KRVSLWDO DQG ULVNLQJ WKH ZUDWK RI NMKWWIRPEHVWRUV LV
ODF/DUHQ .HNHXEDWD DIJDLQ LOQFUHDVLQJ WKH ULVN RI VLF
IXiXiE 3Su vsr™ |]JvP WE 3] -

7TUHDWPHQW VHHNLQJ SUDFWLFHY DUH VRPHZKDW GLFWDWHG
WKH VLENQHVV I LW LV EHOLHYHG WKDW LOOQHVV LV FDXVHG I
LOQIRUPDO KHDOWK VHUYLFHV VXFK DV &KULVWLDQ IDLWK KHDOHUYV
, | WKH ELRPHGLFDO PRGHO LV SHUFHLYHG DV WKH FDXVDWLRQ D
DFFHVVLQJ D IRUPDO KHDOWK VHUYLFH VXFK DV D KRVSLWDO RU
SRLQW RI FRQWDFW 7KLV QRWLRQ LV VXSSRUWHG DFURVV PDQ\ F
SHSXEOLF RI WKH &4RQJR ZKHUH WKRVH WKDW EHOLHYHG WKH VRXL
ZHUH PRUH OLNHO\ WR VHHN D FXUH IURP WUDGLWLRQDO KHDO'}
6LPLODUO\ LQ WKH 6RORPRQ ,vVODQGV WUDGLWLRQDO KHDOHUV .
SHUVRQ RI KDU EXXOMWKIRL UKW WR EH WKH FDXVH RI PHQWDO KHDOW
HW DO WLV DSSDUHQW WKDW UHJDUGOHVV RI WKH WUHDWP
WR GLDJQRVLVY WUHDWPHQW DQG HIILFDF\ RI WKHUD S\

0DQ\ FXOWXUHY DGRSW HPHGLFDO SOXUDOLVPY ZKHUH ERWK P
DUH XVHG LQ FRPELQDWLRQ IRU KHDOLQJ OHGLFDO SOXUDOLVP ZK
DQ LGHRORJLFDO DSSURDFK EXW LV D SUDJPDWLF RQH 2IWHQ WK
ZURQJ LQ XVLQJ PRGHUQ DQG WUDGLWLRQDO KHDOLQJ VWUDWI



WKHPVHOYHYV RIWHQ VSDQ PXOWLSOH ZRUOGVY SODFLQJ WKHPVHOY
JHQUHV RI WKHUDS\ (YHV .HOO\ +DQNX OHGLFDO SOXUDOLVP |
WR ODWH SUHVHQWDWLRQ WR KRVSLWDO DQG SRRU WUHDWPHQW FF
DV WUDGLWLRQDO KHDOHUV DUH LQLWLDOO\ VRXJKW (OOLRWW 7D\
IDLOV WR KHDO LW LV RIWHQ FDVW DVLGH RSHQLQJ DFFHVV WR PRU
OXHOD HW DO 6HYHULW\ RI VIPSWRPV RI GLVHDVH RIWHQ LQ
SUDFWLFHY DQG WKH RUGHU LQ ZKLFK SHRSOH FKRRVH WR VHHN

SHUFHLYHG DV VHYHUH WKHQ VHHNLQJ WUHDWPHQW DW D KRVSLWI
GHVSLWH WKH NQRZOHGJH WKDW WKH GLVHDVH FRXOG ZRUVHQ 0XO

+RPH UHPHGLHV WR WUHDW KXPRUDO LQWHUSUHWDWLRQV RI VLF
E\' VIPSWRPRORJ\ DQG FRPPRQO\ LQFOXGH LQJHVWLRQ RI JLQJH
WHFKQLTXHV VXFK DV pFRLQLQJY D SUDFWLFH ZKHUHE\ D FRLQ LV
UHVXOWLQJ LQ UHG EDQGYV ZKLFK DUH WKRXJKW WR UHOHDVH KHD'
SDUDFHWDPRO EXW D EOHQG RI WUHDWPHQWY LV RQO\ XVHG IRU

, I VIPSWRPV SHUVLVW RU ZRUVHQ PXOWLSOH SKDUPDFLHV

PHGLFLQHV 2QO\ LI WKHVH IDLO ZLOO D PHGLFDO SUDFWLWLRQHU
7TUDGLWLRQDO KHDOLQJ SUDFWLFHY &KULVWLDQ IDLWK KHDOHUV :F
RI WZR RU VRPHWLPHYV WKUHH GLYHUJLQJ WUHDWPHQWY PD\ EH V
GLVHDVH

KHQ VHHNLQJ WUHDWPHQW IRU PDODULD WKH SHRSOH RI ,IDN
GHVSLWH WKHLU GHFDGHVY ORQJ LOWHUDFWLRQ ZLWK ELRPHGLFLQH
VI\PSWRPV ZKHQ WKH\ H[SHULHQFH KLJK IHYHUV LQ WKH PRUH VHYF
RUGHU WR UHGXFH WKH GLVHDVH WR D OHVV VHYHUH VWDJH 7KLV F
pDODULD EHIRUH ELRPHGLFDO WUHDWPHQW FDQ EH DSSOLHG +RZH’
KRVSLWDO WUHDWPHQW WKHUH LV VXVSLFLRQ RI PDOHYROHQW LQ)
WUHDWPHQW DQG LQIRUPDWLRQ ZLOO EH VRXJKW IURP D GLYLQH
ELRPHGLFDO PRGHO GRHV QRW SURYLGH WKH H[SHFWHG RXWFRPH
DV EHLQJ FDXVHG E\ ZLWFKFUDIW +DXVPDQQ OXHOD HW DO

&RQYHUVHO\ VRPH IXQGDPHQWDOLVW &KULVWLDQ KHDOHUV QHF
WUHDWPHQW DV WKH\ VHH WKH KHDOLQJ WKH\ RITHU EHLQJ LQ FRP.
SDUWLFXODU VRPH 3HQWHFRVWDO FKXUFKHV UHTXLUH D FRPSO|
FRPPXQLW\TV WUDGLWLRQDO KHDOLQJ PHWKRGVY DQG GHPRQLVH O
EDVHG WKHUDSLHY DUH WR EH HIITHFWLYH 7KH VWULFW DSSURDEFK
SUD\HU WR EH XVHG IRU KHDOLQJ LI LW LV NQRZQ WKDW WKH SHUYV
VHUYLFHV RI D GLYLQHU ,QWHUHVWLQJO\ RWKHU 3HQWHFRVWDO F



RQO\ LQ D FHUWDLQ RUGHU2ELRPHGLFLQH PXVW EH VRXJKW ILUVV
KHDOLQJ IROORZ (YHV .HOO\ +DQNX

'LVFXVVLRQ DQG GLDORJXH DURXQG GHDWK DQG VLFNQHVV LV
FXOWXUHV DQG WKH IHDU RI EHLQJ pODEHOOHGY LQIOXHQFHV SHF
WUHDWPHQW 7KLV UHVXOWY LQ WKH XVH RI WUDGLWLRQDO RU KH
RU VSLULWXDO KHDOHUV ZKHUH D SHUVRQ ZLOO LQLWLDOO\ VH
DWWHQGLQJ KRVSLWDO ([SHULHQFHV ZLWK KRVSLWDOV DOVR VZD
UHDO IHDU H[LVWV WKDW LI WKH\ JR LQWR WKH KRVSLWDO WKH\

6XVSLFLRQ RI WKH KHDOWKFDUH VA\VWHP DURXQG FRQILGHC
H[SHULPHQWDWLRQ DOVR OHDG WR GLVWUXVW RI KHDOWKFDUH SU
LQ WKH KRVSLWDO V\VWHP PD\ LQIOXHQFH SHRSOH WR DWWHQG |
SURJUHVVLRQ WKXV UHGXFLQJ GLVHDVH VHYHULW\ 0XOGHU HW D

IXiXPOSUE o /v(op v ¢ v ~A] lv ee dE veu]ee]}v 0] (¢ ]v §Z , 08Z

,3 & SUDFWLFHV DUH PRVW RIWHQ EDVHG LQ DFXWH KHDOWK
SULPDU\ KHDOWKFDUH DQG UHKDELOLWDWLRQ VHWWLQJV RI ZKL
XVHUV +RZHYHU FXOWXUDO GLIIHUHQFHV PD\ LQIOXHQFH QRW RQ
EHOLHIV EXW DOVR +&:VY] EHOLHIV DVVRFLDWHG ZLWK GLVHDV]
KHDOWKFDUH VI\VWHPV DQG KRVSLWDO KLHUDUFK\ FDQ DIIHFW WK
SDUWLFXODUO\ DURXQG K\JLHQH DQG LQIHFWLRQ SUHYHQWLRQ +
KHDOWKFDUH V\VWHPV LQ &DPERGLD FRQWULEXWH ODUJHO\ WR W|
VWDII +DQFDUW 3HWLWHW 'XPDV )DXUDQG 7RXUQDLUH 'HVFODX]
K\JLHQH LV RQH RI ZKDW DSSHDUV pFOHDQ DQG QLFHY DQG QRW
7KHUHIRUH FOHDQLQJ PD\ RQO\ RFFXU ZKHQ D EORRG VSLOO LV R
RQ SROLF\ DQG SURFHGXUH 6WDIl WUDLQLQJ LV XQHTXDO DPRQJ
UHODWLQJ WR KLHUDUFKLFDO SRVLWLRQ +LHUDUFKLFDO SRVLWLR
DQG QXUVHV GHOHJDWH WDVNV WR FOHDQHUV LI WKH WDVN LV S
WDVNV LQFOXGH UHPRYLQJ LQWUDYHQRXV FDQQXODV DQG DVVL
&OHDQHUV DUH DOVR REVHUYHG WR EH RI VLPLODU VRFLDO DQG H
WKXV EHFRPH SDWLHQW HGXFDWRUV DQG DGYLVRUV \HW ZLWK C
SULQFLSOHV +DQFDUW 3HWLWHW HW DO

7KH VRFLDO KHDOWKFDUH KLHUDUFK\ LQ %DQJODGHVK VLPLO
QXUVHVY DYRLG XQGHUWDNLQJ FOHDQLQJ DV LW LV SHUFHLYHG WKTEL
OHDYLQJ WDVNV WR FOHDQHUV DQG IDPLO\ PHPEHUV ,VODP HW I
%DQJODGHVK XQGHUWDNH PXFK RI WKH SDWLHQW FDUH DV UHOL
SUHYHQW IHPDOH QXUVHV IURP KDYLQJ SK\WVLFDO FRQWDFW ZLWK



QXUVHV LQ %DQJODGHVK DUH IHPDOH IDPLO\ PHPEHUV DUH OHIW W
LQFOXGLQJ EHGVLGH QXUVLQJ VXFK DV IHHGLQJ DQG DGPLQLVWHUL
SDWLHQWY DQG WKHLU VXUURXQGLQJV LQFOXGLQJ IDHFDO VRDNHG

7KH UROH WKDW IDPLO\ FDUHJLYHUV KDYH LQ SURYLGLQJ PR\
LQKHUHQW ULVN IRU VLENQHVV WUDQVPLVVLRQ IURP KHDOWKFDUH |
DGGV WR WKH DOUHDG\ KLJK EXUGHQ RI FRPPXQLW\ GLVHDVH 7Kt
DGPLVVLRQ RI LQIHFWLRXV SDWLHQWYV OHDGLQJ WR LQFUHDVLQJ FF
ZKLFK WKHQ F\FOHV EDFN WR IXUWKHU KRVSLWDO DGPLVVLRQV R
DOUHDG\ VWUXJJOLQJ ZLWK FRQWDLQPHQW RI +$,V DW JUHDWHU UL\

7KH UROH WKDW UHOLJLRQ DQG FXOWXUH KDV RQ LQIOXHQFLQJ
DOVR GHVFULEHG E\ $OOHJUDQ]L OHPLVK 'RQDOGVRQ DQG 3LWMW
FROOHDJXHV IRXQG WKDW LQKHUHQW KDQG K\JLHQH SUDFWLFHV ZH
DQG UHOLJLRQ FLWLQJ WKDW PDQ\ KDQG K\JLHQH SUDFWLFHV DUH L
DQG QRW QHFHVVDULO\ IRU K\JLHQH UHTXLUHPHQWYV $OFRKRO SU
%XGGKLVP ,VODP DQG 6LNKLVP SUHYHQWHG WKH XVH Rl DOFRKRO E
KDQG JHVWXUHV VXFK DV WKH GHVLJQDWLRQ RI D pFOHDQY KDQG C
VSHFLILF FXOWXUDO PHDQLQJ RI IROGLQJ KDQGV DV D IRUP RI JUHH)\
SHUFHLYHG KDQG K\JLHQH HGXFDWLRQ PHVVDJHV $OOHJUDQ]L HW L

+HDOWKFDUH IDFLOLWLHYV ZRUOGZLGH DUH VWDIIHG SULPDULO\
WKH\ DUH ORFDWHG VR LI WKH EHOLHIV DURXQG VLFNQHVYV FDXVD\
VHHNLQJ DUH W\SLFDO RI WKH FRPPXQLW\ WKHQ LW LV SODXVLEO
KDUERXU WKH VDPH EHOLHIV GHVSLWH WKHLU ELRPHGLFDO WUDLQI
PHPEHU ZLWK WKH VDPH EHOLHI VAIVWHP RU LI WKH +&: GRHV QRW U
VIVWHP WKHQ FRQYH\LQJ VLPSOH EXW HIIHFWLYH PHVVDJHV DURXQ
SDWLHQWYV VXFK DV KDQG K\ JLHQH FRXJK DQG VSLW HWLTXHWWH I
XQGHUVWRRG RU DSSOLHG

7KH SUDFWLFH Rl ,3 & KDV ELRPHGLFDO IRXQGDWLRQV DQG IRUP'
SDWLHQW FDUH (IIHFWLYH ,3 & SUDFWLFH UHGXFHV +$,V D SDWLHQ
FDXVHG PRUWDOLW\ %HFDXVH RI WKH FRPSOH[ DQG LQWHUFRQQHF
VSLULWXDOLW\ ZKLFK LQ WXUQ LQIOXHQFHV EHKDYLRXU DQG EHOL
WUDQVPLVVLRQ KHDOWKFDUH PDQDJHUV QHHG WR EH DZDUH RI WK
WKH FRPPXQLW\ DQG WKHLU VWDII ZKHQ FRQWHPSODWLQJ WKH LF
VXVWDLQDEOH ,3 & SURJUDPV



TXO}v ope]}v

:LWK WKH EDFNGURS RI D 3DFLILF ,VODQG FXOWXUH LQILQ]
LQIOXHQFHG E\ ZHVWHUQLVDWLRQ WKH FROOLVLRQ EHWZHHQ
NQRZOHGJH ZLWKLQ D SRSXODWLRQ LV LQHYLWDEOH 7KHUH DUH
FRQFHSW RI VLEFNQHVYV FDXVDWLRQ WUDQVPLVVLRQ DQG VXEVHTX
7KHUHIRUH WKH FRH[LVWHQFH RI GLIITHUHQW WKLQNLQJ SDWWHUQ
DFURVV PDQ\ RI WKH ZRUOGTV FXOWXUHV PHDQV LQWURGXFLQJ
FRPSOH[ DQG GLIILFXOW ,QIHFWLRQ SUHYHQWLRQ DQG K\JLHC
LPSOHPHQWDWLRQ RI D PHDQLQJIXO DQG VXVWDLQDEOH ,3 & SUR.
DQ XQGHUVWDQGLQJ DQG LQWHUSUHWDWLRQ Rl WKH KLGGHQ PH
UHTXLUHG

7KH IROORZLQJ FKDSWHU SUHVHQWY WKH PHWKRGRORJLFDO GH
LWV GHFRORQLVLQJ DQG SDUWLFLSDWRU\ DSSURDFK 3KRWRYRLF
H[SOLFLWO\ GHVFULEHG DQG DQ H[SODQDWLRQ RQ LWV FDSDF
NQRZOHGJH VIVWHPV WKDW DUH GHYHORSHG WKURXJK HDFK SDUW



Z %% KESYY} }o}PC

O0XiZ %38 E Kusol]v

&KDSWHU LV SUHVHQWHG LQ WZR SDUWV 3DUW $ SUHVHQWYV
SURYLGHVY WR WKH UHDGHU WKH RYHUDUFKLQJ ZRUOGYLHZ DQG WK
VWXG\ LV FXOWLYDWHG 7KH FKDSWHU DOVR LQFOXGHV D GHVFULSW
SKRWRYRLFH DV WKH SULPDU\ PHWKRG DQG GLVFORVHV VRPH LOOX
FDSWXUHG WKURXJK MRXUQDOLQJ 3DUW % LV YHU\ PXFK DQ LQWUR
SURFHVV RI SUD[LV 3RUWUD\HG WKURXJK PRPHQWY RI WUXVW EXLO
WR VXSSRUW WKH YDOLGDWLRQ RI 3$5 DV D WUXH SDUWLFLSDWRU\ ¢

BXW EZ vD 5Z} }Jo}PC v D §Z} W d@E ve(}Eu]vP $Z t C t
Iv( 8]})v WE A v3]}v v }viE}o

, KDG WR DVN P\WVHOI| ZKDW ZDV WKH EHVW ZD\ WR KHOS WKHP

KRZ DV WKLV ZDV WRWDOO\ GLIITHUHQW IURP DQ\WKLQJ HOVH , |
RQO\ ZD\ , WKRXJKW ZDV WR WHOO WKHP ZKDW QHHGHG WR E
ZLWK WKHP VRPHKRZ WR DFKLHYH WKLV 7KHUHIRUH WKH UHO
FKDQJH VR WKDW , FRXOG JHQXLQHO\ NQRZ KRZ WKH\ OLYH DQ
DERXW LQIHFWLRQ FRQWURO ZKLFK PHDQV , QHHG WR ZRUN FC
EH VHHQ WR ZDQW WR EH D SDUW RI WKHP *LYHQ WKH VLWX
SDUWLFXODUO\ ZLWK VXFK SRRU UHVRXUFHV DQG LQIUDVW
NQRZOHGJH RI LQIHFWLRQ FRQWURO , DP QHYHU JRLQJ WR EH
LPSURYH WKHLU SURJUDP WR IXOO\ PHHW RXU VWDQGDUGV LV
:KDW , QHHG WR GR LV WUDQVIRUP WKH ZD\ LQIHFWLRQ FRQWU
DFKLHYHG RXU ZD\ LV QRW WKH RQO\ ZzD\ 3HUVRQDO GLDU\ Q

7R PDNH VHQVH RI WKH DERYH GLDU\ QRWH DQG KRZ LW SURYLC(
PHWKRGRORJ\ DQG GHVLJQ RI WKLY UHVHDUFK VRPH EDFNJURXQG W
H[SODLQHG ,Q D PHDVOHVY RXWEUHDN RFFXUUHG WKURXJKRXW
DQG 9DQXDWX ZLWK DQ HVWLPDWHG FDVHV LQ WKH 6RORPRQ
UHSRUWHG FDVHV RI ZKLFK UHTXLUHG KRVSLWDOLVDWLRQ DW
'LDX HW DO 7TKH FRPPXQLW\ UHVSRQVH WR WKH RXWEUHDN
KRVSLWDOTY UHVSRQVH ODFNHG IRUPDOLVHG ,3 & SUDFWLFHV DQG
PHDVOHV RXWEUHDN DQG D G\WWHQWHU\ RXWEUHDN LQ WKH VW
ZLOOLQJ WR LPSOHPHQW ,3 & PHDVXUHY DQG UHGXFH GLVHDVH WU
IDFLOLW\ /RFDO KRVSLWDO UHVHDUFKHUV VXEVHTXHQWO\ DSSOLHG



JUbDQW O6WUHQIJWKHQLQJ 2SHUDWLRQDO 5HVHDUFK IRU &RPPXQLF
.ZDLR 6RORPRQ ,VODQGV ,PSDFW *UDQW RI' ZKLFK D NH\ RXWF
KRVSLWDO ,3 & DQ RXWFRPH WKDW KDG QRW \HW EHHQ PHW ,Q

H[SHUW WR YLVLW $$+ PHHW ZLWK WKHLU VWDII FRPSOHWH DQ ,3

7KLV ILUVW ZHHN YLVLW SULRU WR WKH FRPPHQFHPHQW RI
LPSDFW RQ PH 1RW RQO\ GLG , VSHDN ZLWK VWDII DERXW ,3 & DQ
DQG VWD\HG ZLWK D JURXS RI UHVHDUFKHUV ZKR KDG ORQJVWDQG
ZLWK WKH KRVSLWDO VWDII DQG WKH SHRSOH RI (DVW .ZDLR DQG
.ZDLR FXOWXUH UHOLJLRQ DQG VSLULWXDO EHOLHIV 3UREDEO\ P
GHYHORSHG ZLWK WKH VWDII RI WKH KRVSLWDO , SOD\HG YROO
H[HUFLVHG LQ WKH PRUQLQJV ZLWK WKHP ZHQW WR WKH PDUNHW .
ODQJXDJH ZLWK WKHP DWH GLQQHU ZLWK WKHP DQG SUD\HG ZLWHK

7KH UHTXHVW IRU ,3 & DVVLVWDQFH ZDV IXOILOOHG YLD DQ D
ZULWWHQ IHHGEDFN DQG UHFRPPHQGDWLRQV +RZHYHU LW ZDV
LPSURYLQJ WKH ,3 & SUDFWLFHV DW $$+ ZDV QRW JRLQJ WR ZRUN
UHVRXUFHG :HVWHUQ KHDOWKFDUH VA\VWHP XVLQJ WKH KRPRJHQH|I
WKH ELRPHGLFDO PRGHO )UDXGXOHQW ZDV WKH EHVW ZD\ WR GH\
UHFRPPHQGDWLRQVY SURYLGHG WR LPSURYH WKHLU SUDFWLFHV ZH
RIWHQ VLPSO\ LPSRVVLEOH , FRXOG QRW OHDYH LW DW WKDW?2\HW
SRSXODWLRQ E\ D ZKLWH :HVWHUQ RXWVLGHU SURYLGLQJ D UHS
ZHUH QHLWKHU SUDFWLFDEOH QRU GRDEOH 7KLV W\SH RI UHV|
LOQGLIJHQRXVY SRSXODWLRQV VLQFH WKH HDUO\ (XURSHDQ LQYDVLR
D SURFHVV WKDW KDV PDGH LQGLJHQRXVY SHRSOHV PHUHO\ VXEMH
JRVWHU 8VKHU 7KLV KLVWRULFDO SDWWHUQ RI QRQ FROQ\
SUDFWLFHVY FUHDWHYVY D OHJDF\ RI PLVWUXVW DQLPRVLW\ DQG U

:KDW ZDV UHTXLUHG ZDV D QHZ ZD\ RI pVHHLQJ DQG GRLQJ!
SUHPLVHG LQ D ZHOO UHVRXUFHG :HVWHUQ ELRPHGLFDO PRGHO
ELRPHGLFDO PRGHO VLWV ZLWKLQ D PRGHO WKDW WDNHV LQWR FF
NQRZOHGJH Rl GLVHDVH FDXVDWLRQ DQG WUDQVPLVVLRQ LQIRUP
,3 & DW $$+ DQG LQIRUPV WKH LQFOXVLRQ RI ELRPHGLFDO SULQFL

7KH UHVXOWDQW UHVHDUFK KDG WR EH LQFOXVLYH , KDG DOO
OLYH ZLWK WKHLU UHDOLW\ DQG WKHRBRIRI RUKH FRAWEDIG R) RY/B H REXGK K\
WR GR UHAMMIKKHKVWDII Rl $$+ ,Q FROODERUDWLRQ ZLWK WKH VH(
VWDII RI $$+ DQG P\ -&8 DGYLVRU\ WHDP WKH DLP DQG UHVHDUEFK



0 X1 X]Jiu

7KLYV SURMHFW DLPV WR H[SORUH ZKDW ,3 & PHDQV WR WKH VWD
DW $$+ ZLWK WKH SXUSRVH RI LQIRUPLQJ D PHDQLQJIXO DQG VXVW
FXOWXUDOO\ OLQJXLVWLFDOO\ DQG VSLULWXDOO\ LQIRUPHG

OXTXie E Z YU *§]}ve
7KH SULPDU\ TXHVWLRQ LV

X +RZ FDQ LQIHFWLRQ SUHYHQWLRQ DQG FRQWURO SUDFWLFHYV
6RORPRQ ,VODQGV"

7R bQVZHU WKH DERYH UHVHDUFK TXHVWLRQ WKH IROORZLQJ QI

:KDW DUH WKH FXUUHQW LQIHFWLRQ FROQWURO SUDFWLFHV DW
&DQ FXOWXUDOO\ DFFHSWDEOH LQWHUYHQWLRQV EH GHYH(
HQKDQFH FXUUHQW LQIHFWLRQ FRQWURO SUDFWLFHV"

7R WUXO\ JLYH MXVWLFH WR WKH VWDII Rl $$+ DQG WR WKH SHRE
RQO\ WR OHDUQ DERXW WKHLU HSLVWHPRORJLFDO SHUVSHFWLYHV
XQGHUVWDQG WKHLU UHDOLW\ , QHHGHG WR GLVVROYH ERXQGDULH
EHWZHHQ pPHY DV WKH UHVHDUFKHU DQG pWKHPY DV SDUWLFLSDQW
FKDOOHQJLQJ P\ RQWRORJLFDO SHUVSHFWLYH , WKHUHIRUH QHHGH
P\ UHVHDUFK GHVLJQ

aXi¥dz ~1v }(/v( 8]}v WE A vs]}v v }VvE3E}o s Eepe /v ]P v}pe
%% E v Z+ & Z }vpv Epu

,QGLJHQRXV PHWKRGRORJLHVY KDYH EHFRPH DQ LPSRUWDQW HOH
DQG ZKLOH WKH DXWKRUYJV UHVHDUFK KDV QRW HPSOR\HG DQ pLQGL
PHWKRGRORJ\ DQG PHWKRGV ZHUH FKRVHQ WR HQVXUH WKH UHVHE
UHVSHFWIXO KDV DFNQRZOHGJHG LQGLJHQRXV ZRUOGYLHZV 6LQJK
WKH IROORZLQJ FRPSRQHQWYV

x FRQWH[WXDO UHIOHFWLRQ ZKHUH WKH SULPDU\ UHVHDUFKHU
SHRSOH ZLWK ZKRP VKH LV FROODERUDWLQJ ZLWKLQ WKH UHV

X LQFOXVLRQ RI LOGLIJIHQRXY SHRSOH LQ WKH UHVHDUFK SURFH
DV ZHOO DV GHFRORQLVLQJ

X SULRULWLVDWLRQ RI LQGLIJHQRXV ZD\V RI NQRZLQJ 'UDZVRQ



,QGLJHQRXV PHWKRGRORJLHV FKDOOHQJH QRQ LQGLJHQRXV U
SDUWLFXODUO\ DURXQG WKH FRQWHVW EHWZHHQ VFLHQFH DQG |
LPSRUWDQFH LV UHTXLUHG KHUH WKURXJKRXW WKLV WKHVLV WKH
ZLOO LQGLFDWH WKDW WKH DXWKRU LV UHIHUULQJ WR :HVWHUQ
RWKHUZLVH 6FLHQFH KDV EHFRPH DQ RYHUULGLQJ NQRZOHGJH \
TXHVWLRQHG VKRXOG WKH HYLGHQFH QRW VXSSRUW WKH UHVXO
UHSOLFDEOH PDNLQJ WKH UHVHDUFK PHWKRG WKH DOO LPSRL
&RQYHUVHO\ LQGLJHQRXV SHRSOH KDYH GLVPLVVHG VFLHQFH DV
EHFDXVH LW VHHPV LQFDSDEOH RI H[SODLQLQJ RU UHFRJQLVLQJ
FRQQHFWLRQ ZLWK QDWXUH WKDW LQGLJHQRXV SHRSOHV KDYH
REVHUYDWLRQ 'XULH

,GHQWLI\LQJ FXOWXUDOO\ UHOHYDQW DQG VDIH PHWKRGV ZKF
SHRSOHV FDQ EH GLIILFXOW LQ WKH KHDOWK VFLHQFHYVY DV KLVWRL
SUDFWLFHVY KDYH SUHYDLOHG :HVW HW DO +RZHYHU LW LV
LQGLIJHQRXY SHRSOHVY WR DFFHSW WKH FROWUDGLFWLRQV WKDW
'XULH 6 XEVFULELQJ WR UHOLJLRXVY EHOLHIV WKDW FDQQRW
XQXVXDO FRQYHUVHO\ PDQ\ LQGLJHQRXV SHRSOHV DSSO\ VFLHQ
ZKLOH VWLOO VXEVFULELQJ WR WKHLU RZQ LQGLJHQRXYV YDOXHV
SHRSOHV KDYH ORQJ EHHQ UHVHDUFKHUV RI WKH QDWXUDO ZRUO(C(
,2VHNH $ SRODULVHG GHEDWH DURXQG WKH YDOLGLW\ RI HLW
QHZ NQRZOHGJH RU IUHVK LQVLJKWY 'XULH WKHUHIRUH LV
DSSURDFK DFNQRZOHGJHV WKH FRPSOH[LWLHYV RI XQGHUWDNLQJ U
DQG LV FRQVLVWHQW ZLWK WKHLU SKLORVRSKLHV :HVW HW DO
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SDUWLFLSDWRU\ PHWKRGRORJLHVY UHFRJQLVH WKDW UHVHDUF
DORQJVLGH FRPPXQLW\ PHPEHUV SULRULWLVLQJ FRPPXQLW\ QHHGYV
ZDV FKRVHQ DV WKH PHWKRGRORJLFDO DSSURDFK EHFDXVH LW LV
DSSURDFK WR LQGLJHQRXV FRPPXQLW\ EDVHG UHVHDUFK 'UDZVRQ
SRVLWLYH RXWFRPH IURP WKLV 3%$5 SURMHFW UHTXLUHV FR UHVE
WUDQVIRUP WKHLU WKLQNLQJ DERXW ,3 & DV PXOWLSOH YLHZV
WUDQVPLVVLRQ DQG FDXVDWLRQ ZLOO EH UHYHDOHG WKURXJK W|
FROOHFWLRQ PHWKRG 7KHVH LQVLIJKWY FKDOOHQJH DQG HQOLJKW
FKDQJH SURFHVV WR RFFXU 7KH RYHUDUFKLQJ SDUDGLJP LV WKF
WKHRU\ RI FKDQJH 7R& IRUPLQJ WKH WKHRUHWLFDO OHQV

OXTXAE ve(}E&uU S]}v WE]} e

7KH IXQGDPHQWDO HWKLFDO DVVXPSWLRQV RI WKH WUDQVI
HQKDQFHPHQW RI VRFLDO MXVWLFH IXUWKHUDQFH RI KXPDQ ULJKV
FXOWXUDO QRUPV OHUWHQV ORUH WUDGLWLRQDOO\ XVHG L
WUDQVIRUPDWLYH EDVHG WKHRUHWLFDO IUDPHZRUN LV D IUDPHZR
XQGHUUHSUHVHQWHG RU PDUJLQDOLVHG SRSXODWLRQVY &UHVZHOC
XQGHUO\LQJ SULQFLSOHV RI WKH WUDQVIRUPDWLYH SDUDGLJP WKD
DQ RYHUDUFKLQJ IUDPHZRUN WR DGGUHVV WKH FRQIOLFWLQJ LGHR
LQWHUQDWLRQDO ,3 & VWDQGDUGY DV UHTXLUHG E\ WKH OLQLVWU\
DQG WKH PLQLPDOO\ UHVRXUFHG FXOWXUDO VSLULWXDO DQG OLQ
$$+ RSHUDWHV ZLWKLQ 7KH LQHTXLWLHV LQ KHDOWK DW $$+ RFF
GLVWULEXWLRQ RI UHVRXUFHV GRHV QRW HTXDO WKH H[SHFWDWLF
OHGLFDO 6HUYLFHV ZKLFK DUH WKDW RI D ZHOO UHVRXUFHG QDWLR
DQG VSLULWXDO EHOLHIV Rl WKH SHRSOH ZKR ZRUN LQ DQG DUH WK
DUH QRW FRQVLGHUHG %XLOGLQJ WUXVW DQG XQGHUVWDQGLQJ
WUDQVIRUPDWLYH GHVLJQ 3DUWQHUVKLSY EHWZHHQ UHVHDUFKHU:
LPSRUWDQW WKURXJKRXW WKH SURFHVV ZLWK D JRDO WR KDYH
VXVWDLQDEOH FKDQJH LQ WKH FRPPXQLW\ OHUWHQV $ VWUH
GHVLJQ LV WKDW UHVHDUFKHUV DUH DEOH WR XVH D FROOHFWLRQ
ZKHUH QHZ WKRXJKWV HPHUJH WKURXJK GLDORJXH OHDGLQJ WR FU
DUH XQIRUHVHHQ DQG XQSUHGLFWDEOH /LIYHUJUHQ 'RFKHUW\
,PSRUWDQWO\ RXWFRPHV PXVW EH XVHIXO WR WKH FRPPXQLW\ PHP
WR VWDNHKROGHUVY WKH HQG XVHUV DQG SROLF\PDNHUV &UHVZHO

7TUDQVIRUPDWLRQ DVVXPHV D V\VWHP FDQ EH UHVKDSHG E\ VRP
RXWVLGH SHUVSHFWLYH /LIYHUJUHQ HW DO KRZHYHU DV D Z
ZRPDQ DQG DQ RXWVLGH UHVHDUFKHU , DOVR QHHGHG LQ WKH WUD ¢



DQ LQWULQVLF OLQN ZLWK WKH VWXG\ SDUWLFLSDQWY WR DSSUHF
, 3 & WKDW LV WKHLU XQGHUVWDQGLQJ RI KRZ LQIHFWLRQV VSUH
KRVSLWDO OHUWHQV :KLOH WKHUH LV DQ H[LVWLQJ UHODYV
VWXG\LQJ LQGLIJHQRXV SHRSOHV E\ :HVWHUQ RXWVLGHUV EULQJV 2
DQG YDOXH VHW 3RZHU GLIIHUHQWLDOV FRPSHWLQJ WKHRULH'
ODQJXDJH DQG PHDQLQJ KDYH WKH SRWHQWLDO WR LQIOXHQFH W
/ 6PLWK ,Q WKH FRQWH[W RI WKLY UHVHDUFK WKH QDWXU|
UHFRQVLGHUHG WKDW LV WKH GLFKRWRP\ RI EHLQJ DQ LQVLGHU
WKDW , ZDV QRW HQWLUHO\ RQH RU WKH RWKHU , ZDV pLQ EHWZH

7TKHUH LV PXFK GLVFXVVLRQ LQ WKH OLWHUDWQWVIHGBBRXW ZK
UHVHDUFKHU FXOWXUDOO\ HPEHRG WY LIKN®I UV X EKIHEF WE MW DR W H3EQ D
REMHFWLYH OF1HVV $UWKXU &URVVOH\ DQG WKH DGYDQYV
HDFK +RZHYHU 'Z\HU DQG %XFNOH HORTXHQWO\ VWDWH p°
LQVLGHU RU RXWVLGHU VWDWXV EXW DQ DELOLW\ WR EH RSHQ
H[SHULHQFH RI RQHYVY UHVHDUFK SDUWLFLSDQWY DQG FRPPLWW
UHSUHVHQWLQJ WKHLU H[SHULHQFHY S 4XDOLWDWLYH UHVHI
HPSOR\ SDUWLFLSDWRU\ WHFKQLTXHYVY EHFRPH LQWLPDWHO\ LQYR(
WKHPVHOYHV IURP WKH VWXG\ RU WKH SDUWLFLSDQWY WKHUHII

'"Z\HU % XFNOH OLOOLJDQ +RZHYHU WKH SRZHU DQG SU
EHLQJ D FXOWXUDOO\ DQG UDFLDOO\ GLIITHUHQW pRXWVLGHY UHVH
EH D FRPSOHWH LQVLGHU O0LOOLJDQ 2FFXS\LQJ WKH SRVLWLI

UHVHDUFKHUYYV LGHQWLW\ WR FKDQJH DQG UHVSRQG DFFRUGLQJ '
FRQWH[W WKH UHVHDUFKHU ILQGVY WKHPVHOYHV LQ $ TXDOLWDW
IXOO\ RFFXS\ RQH RU WKH RWKHU WKH\ ZLOO LQKHUHQWO\ RFFXES
%XFNOH

,Q WKH WUDQVIRUPDWLYH SDUDGLJP JDLQLQJ WUXVW DQG LU
HVVHQWLDO 7KLV GRHV QRW PHDQ WKDW WKH UHVHDUFKHU GLVUH
ROQOWRORJLFDO SHUVSHFWLYHY GHYHORSHG WKURXJK WKHLU RZQ
EHFDXVH WKH\ FDQQRW HVFDSH WKHP :KDW WKLV SUH FRQFH
NQRZOHGJH GRHV LV HQDEOH WKH UHVHDUFKHU WR XQGHUVWDQ((
H[SHULHQFHY DQG SRLQWV RI YLHZ 7KLV HQDEOHV WKHP WR RVFL!
IDPLOLDU RU WKH RXWVLGH DQG WKH LQVLGH ZLWK WKH LQWF
GLVDJUHHLQJ EXW ZLWK WKH DLP RI XQGHUVWDQGLQJ OF1HVV HW



3XTXIZ }EC }( Z VP

7TR& LQIRUPHG WKH WKHRUHWLFDO OHQV IRU WKH UHVHDUFK VH
LQ QHHG FDQ RIWHQ VROYH WKHLU RZQ SUREOHPV LI WKH\ DUH HPS
IHWZRUN RQ 6WUDWHJILF 3KLODQWKURS\ 7TR& LV SDUWLFLSDWR
SULQFLSOH LV WR LPSURYH XQGHUVWDQGLQJ RI KRZ DQG ZK\ D SURJ
, W FRXOG EH DUJXHG WKDW 7R& LV YHU\ pySURJUDPPDWLFY LQ WKDW
LQLWLDWH ; WKXV QRW VXLWLQJ WKH FRPSOH[ VRFLDO SROLWLFI
FRPPXQLW\ EDVHG SDUWLFLSDWRU\ UHVHDUFK LV HPEHGGHG LQ +F
SUHSRVLWLRQ WKDW QR RQH SDUWLFXODU LQVLJKW RU YLHZ RIIHUV
RI FKDQJH WKDW DUH UHTXLUHG &RQQHOO .XELVFK 6RFLDO F
LV D FRPSOH[ DQG XQSUHGLFWDEOH SURFHVV DQG LPSRUWDQWO\
FKDQJH UHVHDUFKHUV QHHG WR EH DGDSWLYH DQG OHDUQ ZKDW ZF
7R DFKLHYH WKLV D YDULHW\ RI UHVRXUFHV ZHUH GUDZQ XSRQ LC
NQRZOHGJH DQG FRPPXQLW\ LQVLIJKW &UHDWLQJ D PRGHO ZKHUH
FROODERUDWLRQ EHWZHHQ DFDGHPLF H[SHUWLVH ,3 & H[SHUWLVH
SUDFWLFH H[SHUWLVH FR UHVHDUFKHUVY DQG SDUWLFLSDQWYV YLHZ
VRFLDO FKDQJH XQGHUSLQV WKH WUDQVIRUPDWLYH ZRUOGYLHZ

$ 7R& DSSURDFK LV RIWHQ XVHG IRU HYDOXDWLRQ KRZHYHU

WKHRUHWLFDO OHQV LQFUHDVHVY WKH OLNHOLKRRG WKDW FR UHVHI
FODULW\ DURXQG WKH LQWHQGHG RXWFRPHV RI D SURMHFW 7KH FR
WKH RXWFRPHVY DQG DFWLRQV UHTXLUHG IRU RXWFRPH DFKLHYHF
&RQQHOO .XELVFK 7KLV VWUXFWXUH PHDQV D 7R& FDQ EH
LPSOHPHQWDWLRQ SODQQLQJ WRRO DV ZHOO DV SURYLGH DQ HYDC

$V LQ WKH FDVH Rl WKLY UHVHDUFK WKH SDUWLFLSDQWYV ZHUH
FROOHFWLRQ PHWKRG WR DUWLFXODWH ZKDW WKH\ XQGHUVWRRG DI
WKH\ ZHUH DQ LVVXH ZKDW WKH KRVSLWDO FRXOG GR WR IL[ WKH L
D SURFHVV VXSSRUWHG E\ &RQQHOO DQG .XELVFK ZKR FODLPH
DSSURDFK FDQ VKDUSHQ WKH SODQQLQJ DQG LPSOHPHQWDWLRQ RI

7R& KDV EHHQ LQFUHDVLQJO\ DGRSWHG E\ WKH FRPPXQLW\ GHYH
IRU ERWK SURJUDP GHVLJQ DQG HYDOXDWLRQ %UHXHU HW DO
XVHG VXFFHVVIXOO\ IRU QRQ 1*2 FROODERUDWLYHYV ZLWKLQ /0,&V
7TR& WR JDLQ VWDNHKROGHU HQJDJHPHQW LQ WKH GHYHORSPHQW D(
WR VFDOH XS D PHQWDO KHDOWK SURJUDP LQ D ORZ LQFRPH SXEOI
ZDV DWWULEXWHG WR WKH 7R& SURFHVYVY ZKLFK QRW RQO\ PDGH SOL
EXW HQDEOHG UHVHDUFKHUVY WR EXLOG RQ WKH ORFDO NQRZOHGJH
XVHUV %ULPD HW DO XVHG D SDUWLFLSDWRU\ 7R& SURFHVV



GHOLYHULQJ DQG DVVHVVLQJ D VHW Rl HYLGHQFH EDVHG LQWHUY
QXUVLQJ GRFXPHQWDWLRQ XVLQJ WKH TXDOLW\ LPSURYHPHQW |
KRVSLWDO LQ 6LHUUD /HRQH 7KH VWUHQJWK RI WKH FR GHVLJQHG
Rl VWDNHKROGHUVY DW DOO OHYHOV ZLWKLQ WKH KHDOWK V\VWHP
KHDOWK V\VWHP ZHUH DGGUHVVHG

8OWLPDWHO\ WKH VWUHQJWK RI 7R& DV D WKHRUHWLFDO YLH:
WKH VWDNHKROGHUY DQG HQG XVHUV DW WKH RXWVHW WKURXJ}
GUDZLQJ XSRQ WKH ORFDO NQRZOHGJH EDVH ZKLFK LQIRUPV EF
VXFFHVV DQG WKH FRQWH[WXDO LQIOXHQFHVY DORQJ WKH ZD\
LPSOHPHQWDWLRQ LV HPEHGGHG LQ HYLGHQFH ZKHUH WKH LQWHL
HISHFWHG RXWSXW +RZHYHU WKLV LV QRW WKH FDVH LQ FXOW]
GLYHUVH SRSXODWLRQV WKHUHIRUH XQGHUVWDQGLQJ WKH FRQV
WKH VLWXDWLRQDO FRQWH[W LV DQ LPSRUWDQW DVSHFW RI WUDQ
HYHQWY PLJKW GLVUXSW WKH H[SHFWHG FKDLQ RI HYHQWY DQG FR
FKDQJH SURFHVVY /LIYHUJUHQ HW DO S

BXTWOESE] 1% S}EC §]}vZe E Z

&RPPXQLW\ EDVHG SDUWLFLSDWRU\ UHVHDUFK &%35 LV ERW}!
DQG DQ DSSURDFK 'UDZVRQ HW DO 3$5 LV RQH IRUP Rl &%3!
LQ WKH ZRUN RI 3DXOR )UHLUH ZKRVH IDPLO\ EHFDPH YLEWLPV RI
DQG DV D UHVXOW ZHUH I0OXQJ IURP WKH %UD]LOLDQ PLGGOH FOD\
$V D UHVXOW RI EHLQJ VXEPHUJHG LQ WKH OLYHV RI WKH SRRU )
DQG LIJQRUDQFH ZHUH QRW GXH WR DSDWK\ EXW VLWXDWLRQDO |
DQG SROLWLFDO FRQWURO )UHLUH JUHLUH GUHZ RQ KLV H[SI
DSSURDFK WR HGXFDWLRQ ZKHUH KH HQFRXUDJHG WKH PDUJLQDO
DQDO\WH WKH VWUXFWXUDO UHDVRQV IRU WKHLU RSSUHVVLRQ %
JUHLUH VXEVHTXHQWO\ UHDOLVHG WKDW WKH HGXFDWLRQDO V
PDLQWDLQLQJ WKH RSSUHVVHG SHRSOHVY pFXOWXUH RI VLOHQFHY

3$5 E\ GHILQLWLRQ LV uFROOHFWLYH VHOI UHIOHFWLYH LQTXL
XQGHUWDNH VR WKH\ FDQ XQGHUVWDQG DQG LPSURYH RQ WKH SL
DQG WKH VLWXDWLRQV LQ ZKLFK WKH\ ILQG WKHPVHOYHVY %D X
LQFUHDVLQJO\ UHFRJQLVHG DV XVHIXO LQ LQGLJHQRXV UHVHDUFK
WKH FRORQLVLQJ HIIHFWV RI PRUH WUDGLWLRQDO UHVHDUFK PHW
HQDEOH DFWLRQ WKURXJK D UHIOHFWLYH F\FOH )LJXUH ZKHUHE
GDWD WKHQ GHFLGH RQ DFWLRQ %DXP HW DO ,Q WKH FRC
LPSURYH KHDOWK DQG UHGXFH KHDOWK LQHTXLWLHV WKURXJK D



DQG DFWLRQ ZKLFK EHFRPHV SHUSHWXDWLQJ %URZQ OFFRUPDEN
FRQVHTXHQWO\ LQIOXHQFLQJ D GLUHFWLRQ FKDQJH HYHU VR VOLJK
FUXFLDO XQGHUSLQQLQJ FRQFHSW LQ 3$5 LV SRZHU DQG WKH UHFR
UHVHDUFKHU EULQJ SULYLOHJH ZLWK WKHP LQWR WKH UHODWLRQVK
ZLWK WKHP SULYLOHJHG NQRZOHGJH DERXW WKHLU RZQ OLYHV *HQ.
3$5 WKH UHVHDUFKHG EHFRPH WKH UHVHDUFKHUV RYHU WLPH DV V
IRU WKH VKDULQJ RI SRZHU EHWZHHQ WKH WZR $ SDUWLFLSDWRU
HQFRXUDJHVY WKH FR FUHDWLRQ RI NQRZOHGJH DQG LV D SURFHVV \
DQG VWDNHKROGHUVY WKRVH ZKR ZLOO SRWHQWLDOO\ EHQHILW IURF
DQG FRQGXFW DOO SKDVHV Rl WKH UHVHDUFK SURFHVV 5DL a
PRVWO\ PDUJLQDOLVHG JURXSV ZKR KDYH OLWWOH RSSRUWXQLW\ W
LQWHUHVWY WKHUHIRUH WKH SDUWLFLSDWRU\ DSSURDFK QRW RQO
SDUWQHUVKLS EXW DOVR HQDEOHV DQ pDZDNHQLQJY DQG D SURFH
7KRPDV

7KH ZLOOLQJQHVV WR LPSURYH ,3 & DW $$+ FDPH IURP VWDII Z
WKHUHIRUH FR FUHDWLQJ WKH GHVLJQ DQG LPSOHPHQWDWLRQ RI
DSSURDFK VHHPHG WKH DSSURSULDWH FKRLFH )RU WKH VWDII RI
XQGHUVWDQGLQJ WKURXJK WKH 3%$5 DSSURDFK ZLOO HQDEOH WKHF
VROYLQJ LVVXHV DURXQG ,3 & ZLWKRXW EHLQJ OLPLWHG WR :HVWH!
RI UHVHDUFK FDQ EH DQ HIIHFWLYH ZD\ RI DGGUHVVLQJ FRPSOHJ[ FDX
EHHQ LQFUHDVLQJO\ XVHG LQ KHDOWK UHVHDUFK LQ WKH VW FHQW
XVHG DV SDUW RI D PL[HG PHWKRGV VWXG\ E\ -DFXSV .LQFKLQ DQ(
REMHFWLYH ZDV WR UHGHVLJQ D PRGHO RI FDUH WR LPSURYH HDU
WKH ODUJHO\ ,QGLJHQRXV UHJLRQ RI &DSH <RUN $XVWUDOLD 7KF
UHVHDUFKHUV WR LGHQWLI\ IDLOLQJV LQ WKH FXUUHQW VHUYLFH ¢
IXQFWLRQLQJ SULPDU\ KHDOWKFDUH VHUYLFH 7KH DXWKRUV [IRX(
UHODWLRQVKLS ZLWK WKH UHVHDUFK REMHFWLYHV WR GHYHORS D P
PRGHO WKDQ ZRXOG KDYH EHHQ GHVLIJQHG RWKHUZLVH -DFXSV HW D
UHYLHZHG IDFWRUV WKDW HQKDQFH RU LQWHUIHUH ZLWK FRQWLQX]|
LQ UHIJLRQDO $XVWUDOLD DQG )LML &RQWLQXRXV TXDOLW\ LPSURY'
RI DVVHVVPHQW DQDO\VLV IHHGEDFN DQG DFWLRQ DQG WKH DXWK
VSHFLILFDOO\ LQ UHODWLRQ WR FKURQLF GLVHDVH PDQDJHPHQW Z
DSSURDFKHY HQKDQFHG HQJDJHPHQW ZLWK DOO VWDNHKROGHUV D(
FKDQJH FDWDO\WW WKDW OHG WR PRUH VXVWDLQDEOH DQG DFWLRQTL
%URZQ HW DO XVHG D 3%$5 IUDPHZRUN LQ GHYHORSLQJ D QHI
EXLOGLQJ HGXFDWLRQDO FDSDFLW\ IRU FRPSHWHQW VXSSO\ RI F



SKDUPDFLVWYVY LQ WKH 3DFLILF ,VODQGY 7KH DXWKRUV FLWH WKH
HQDEOHG FKDQJH WKRXJK ORFDO FXOWXUDO QRUP SURFHVVHV \
GRQRU RUJDQLVDWLRQV WKURXJK LWV FDSDFLW\ EXLOGLQJ DSSUR

7KLY UHVHDUFK SURMHFW GHPDQGV DQ LQ GHSWK XQGHUVW
HFRQRPLF FXOWXUDO DQG VSLULWXDO FRQWH[W HOHPHQWYV WKI
EHWZHHQHUY PD\ IDLO WR IXOO\ XQGHUVWDQG 7KHUHIRUH WKH FF
WKURXJK 3%$5 WKDW EHLQJ WKH VFLHQFH RI LQIHFWLRQ FRQWU
NQRZOHGJH DQG SUDFWLFHV DW $$+ LQIRUPHG WKH DLP RI LQTXIL
UHVHDUFK TXHVWLRQYV

:KLOH 3%$5 VvXLWV WKH UHVHDUFK TXHVWLRQ DV LW LV FRPP:
EXLOGLQJ DQG HQDEOHV ORFDO UHVHDUFK FDSDFLW\ EXLOGLQJ
%WHQQHWW GHVFULEHY VHYHUDO FKDOOHQJHYVY WKDW UHVHDUF
LOQFOXGLQJ ZLOOLQJQHVYV RI WKH FRPPXQLW\ WR SDUWDNH LQ UH
YDOXH RI WKH UHVHDUFK PD\ EH KLJK WKH EDUULHU RI WLPH SD
ZKHUH WKH LPSRUWDQFH RI EDVLF KXPDQ QHHGYV VXUSDVVHV WKI
SRWHQWLDO ODFN RI FRQWLQXLW\ DQG XQSUHGLFWDELOLW\ RI Ul
3$5 DSSURDFK FDQ DOVR EH H[SHULHQFHG WKURXJK WKH SRZHU
UHODWLRQVKLS $FNQRZOHGJLQJ GLIIHUHQFHYVY LQ SHUFHSWLRQV
UHVHDUFKHUV DQG FRPPXQLW\ PHPEHUV UHVROYLQJ FRQIOLFW
LOQWHUSUHWHG GHDOLQJ ZLWK FRPPXQLW\ SROLWLFV DQG QHJRYV
JUHDW GHDO RI VHOI UHIOHFWLRQ DQG XQGHUVWDQGLQJ %DXP F

JXUWKHU OLPLWDWLRQV LQFOXGH WKH SRWHQWLDO IRU PDQL
FRHUFLRQ SDUWLFXODUO\ E\ WKRVH LQ SRZHUIXO SRVLWLRQV D
DV KRPRIJHQHRXV SHRSOHV E\ QRW WDNLQJ WKH GLIITHUHQFHV RI
SRZHU LQWR FRQVLGHUDWLRQ %HQQHWW 7KH SRWHQWLDO |
WKH UHVHDUFK E\ WKHLU FRPPXQLW\ SDUWLFXODUO\ FRPPXQLW\
DUH LQFRQJUXHQW ZLWK WKH VFLHQFH RI ,3 & LV FRQFHLYDEOH
UHVHDUFKHUV ZDV YLWDOO\ LPSRUWDQW WR WKH SURMHFW DQG L

W ZDV LPSRUWDQW WKDW DQ RSHQ GLVFXVVLRQ ZLWK FR UHVH
UHVHDUFK RFFXUUHG DW WKH RXWVHW WR RXWOLQH SRWHQWLDO
FRXOG IRUHVHH EXW DOVR WR HQDEOH FR UHVHDUFKHUV WR YRLF
SURFHVVY DLPHG WR PLWLIJDWH FKDOOHQJHVY WKDW PD\ KDYH RFFXI|
UHVHDUFK

$Q LQLWLDO GLVFXVVLRQ ZzDV KHOG EHWZHHQ WKH SULPDU\ UH
'21 DQG WKH FKLHI PHGLFDO RIILFHU WR LGHQWLI\ WKH EHVW ZI



SUDFWLFHVY DW WKH KRVSLWDO 7KH GLVFXVVLRQ FHQWUHG RQ W
FRPSO\LQJ ZLWK LQWHUQDWLRQDO VWDQGDUGV :+2 k
FRQVLGHUDWLRQ RI VHWWLQJV ZLWK OLPLWHG SK\VLFDO ILQDQFLDC
WKH\ GR QRW WDNH LQWR DFFRXQW DSSO\LQJ WKH VWDQGDUGV WR
GLYHUVH QRQ :HVWHUQ VHWWLQJ ,W ZDV GXULQJ WKLV GLVFXVVL
SURSRVHG WR LGHQWLI\ uZKDW ZLOO ZRUNY LQ WKHLU ORFDWLRQ
UHTXLUHG VWDQGDUGY $ SDUWLFLSDWRU\ PHWKRGRORJ\ ZDV VXJJH
WKH VHQLRU VWDII Rl WKH KRVSLWDO LQYLWHG PH WR DVVLVW WKHI
EURXJKW ZLWK LW FRQQRWDWLRQV Rl SDUWLFLSDWLRQ B6HFRQG Wk
LQSXW DQG H[SHUWLVH IURP KRVSLWDO VWDIl DURXQG WKH GHVLJ
PRGHUDWH P\ RZQ UHIOH[LYLW\

$vV D SDUWLFLSDWRU\ SURMHFW WKH VWDII RI WKH KRVSLWDO
OHGLFDO 2IILFHU ZRXOG KDYH WKH RSSRUWXQLW\ WR WDNH SDUYV
UHVHDUFKHUY DQG SDUWLFLSDQWYV ZLWK RWKHU VWDII EHLQJ JLYH(
SHUPLVVLRQ ZDV JUDQWHG DQG WKLV ZDV FRQILUPHG ZLWK D OH\
OHGLFDO 2IILFHU ZKR ZDV DW WKH WLPH DOVR DFWLQJ DV WKH FKLFE
DQG VRFLDO VWUXFWXUHV LQ WKH 6RORPRQ ,VODQGY DUH FRPSOHI[ V
WKH SURFHVV DURXQG GDWD FROOHFWLRQ KDG WKH SRWHQWLDO WR
KHQFH SUH WUDYHO FRPPXQLFDWLRQ ZLWK WKH '21 DQG &KLHI OH
UHVHDUFK SURFHVYVY ZDV LPSRUWDQW LQFOXGLQJ LQSXW E\ VHQLR
DSSURSULDWH zZD\ WR JDLQ FRQVHQW GLVWULEXWH WKH FDPHUDV L

*DLQLQJ WUXVW DV D ZKLWH :HVWHUQ RXWVLGHU SURPRWHG L
SDUWLFLSDQWY $ ORFDO .ZDLR 3LMLQ DQG (QJOLVK VSHDNLQJ L
HPSOR\HG ZKR ZDV DOVR DQ H[SHULHQFHG UHVHDUFK DVVLVWDQW
UDWH ZDV QHJRWLDWHG IRU WKLV VHUYLFH WKH UHODWLRQVKLS KLC
DOVR KDG WR EH DURXQG WUXVW DQG LQ P\ FDVH WUXVW ZDV JDLQ
WKH ILUVW SKDVH Rl WKH GDWD FROOHFWLRQ DQ H[SHGLWLRQ VKLS
ZLWK GLVSOD\ DQG VDOHV RI ORFDO FUDIWV VXFK DV ZRRG FDUYLQJ\
D GHPRQVWUDWLRQ RI GDQFLQJ IURP ERWK WKH FRDVWDO YLOODJ}
EHHQ RUJDQLVHG 7KH GDQFH E\ WKH PRXQWDLQ SHRSOH NQRZQ D
GLIIHUHQW VWRULHV RI WKH DQFHVWUDO VSLULWY DQG LV DFFRPS
ZRPHQ ZHDU FHUHPRQLDO GUHVV ZKLFK PD\ RU PD\ QRW FRYHU WKH
LV ZRUQ DURXQG WKH ZDLVW ZLWK D PLQLPDO VTXDUH RI FORWK F
XSSHU SDUW RI WKH ERG\ LV QDNHG H[FHSW IRU KHDGSLHFHV DQG ¢
EHIRUH WKH VKLSVY DUULYDO WRRN SODFH RQ WKH YHUDQGDK RI D
RYHUORRNLQJ WKH RFHDQ 7KH PRXQWDLQ SHRSOH KDG WUDYHOOH



GD\V WR DWWHQG WKH GDQFH VR WKH SUDFWLFH LQ IXO0 FHUHP
KRXUV RI WKH PRUQLQJ 7KDW HYHQLQJ LW ZDV KDUG QRW WR EH
WKH FRQVWDQW SDQ SLSHY VWRPSLQJ DQG KDQGFODSSLQJ DV
SUDFWLVHG , VRRQ IRXQG P\VHOI GUHVVHG LQ ZRPHQfV FHUHPRC
DQG D VIXDUH RI ORLQ FORWK 7KH IROORZLQJ GD\ WKH SDVVHQ
WLPH WR GDQFH WKH PRXQWDLQ SHRSOH FHUHPRQLRXVO\ SHUIR
FURZG ZDV WKHQ LQYLWHG WR MRLQ LQ LQFOXGLQJ DGRSWLQJ Wt
WKH RWKHU pZKLWH PHQY ZRPHQ WKDW LW LV SHUIHFWO\ DFFHS\
DQG HQMR\ WKH OLEHUDWLRQ WKDW EHLQJ XQFORWKHG EULQJV
IURP WKH VKLS GDQFHG WKH %LQX %LQX PRVWO\ QDNHG DORQ.
ZRPHQ 7KLV ZDV WKH PRPHQW Rl WUXVW EHWZHHQ P\VHOI DQG \
SDUWLFLSDQWY DV , EHFDPH NQRZQ LQ WKH FRPPXQLW\ DV WKH |
%LQXT

3XiX6 €& Z %% E} ZU D $Z} U & }oo §]}v v v 0Ce]s
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'LWKLQ DFWLRQ UHVHDUFK PHWKRGRORJ\ D QXPEHU RI DSSUREL
SURMHFW D FULWLFDO TXDOLWDWLYH UHVHDUFK DSSURDFK ZDV X
&ULWLFDO DSSURDFKHV SDUWLFXODUO\ LQ KHDOWKFDUH FDQ
UHODWLRQVKLSY DQG RUJDQLVDWLRQV DQG FDQ FKDQJH WKH D!
QRUPDO SUDFWLFH WKDW KDYH GHYHORSHG WKURXJK HYHQWYV DQGCG
GHYHORS WKH LPSUHVVLRQ WKDW WKHLU ZRUN FRQGLWLRQV DQG |
FDQ WKH VRFLDO DQG SROLWLFDO LQMXVWLFHY WKDW WKH\ IDFH

SREHUWYV +RZHYHU EHLQJ WUDQVIRUPDWLYH RULHQWHG W
LV WR LOQWHJUDWH WKHRU\ DQG SUDFWLFH VR WKDW SHRSOH EHF
EHOLHIV DQG VRFLDO SUDFWLFHYVY DQG DUH LQVSLUHG WR FKDQJH
UHVHDUFKHUV RIWHQ WULDQJXODWH PXOWLSOH PHWKRGRORJLHYV |
DQG W\SLFDOO\ LQWHUDFW ZLWK SDUWLFLSDQWYV LQ ZD\V WKDW H

%HFN ,Q FULWLFDO VRFLDO VFLHQFH IURP ZKLFK FULWLFD
GHYHORSHG WKHUH LV WKH YLHZ WKDW FROOHFWLYH VRFLDO |
RSSUHVVLYH VA\VWHPV DQG FRQGLWLRQV 5LFKDUGVRQ 7THQFK HW I

O0XiX6XT }oo S§]}v
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SKRWRYRLFH GHYHORSHG LQ WKH V E\ & :DQJ DQG % XUUL\
DFWLRQ RULHQWHG UHVHDUFK PHWKRG 6WHYHQV &ORXJK -XGG ¢



LV JURZLQJ LQ SRSXODULW\ LQ WKH HGXFDWLRQ KHDOWK DQG VRFI
DQG LQFRUSRUDWHY YDOXHV RI SRZHU WUXVW DQG RZQHUVKLS &I
JLUVW 1DWLRQ -RKQVWRQ JRXQGHG RQ WKH SULQFLSO
FRQVWUXFWLYLVP DQG GRFXPHQWDU\ SKRWRJUDSK\ +HUJHQUDWKH

3X0D 3KRWRYRLFH HQDEOHV SHRSOH W\SLFDOO\ WKRVH ZLW
UHIOHFW WKHLU FRPPXQLW\V VWUHQJWKY DQG FRQFHUQV DERXW
GLDORJXH DQG NQRZOHGJH VKDULQJ WKURXJK WKH WDNLQJ DQG G|
XVH RI SKRWRJUDSKY OHDGY WR D ULFKHU XQGHUVWDQGLQJ RI VDOL
WHFKQLTXHV DORQH DV SDUWLFLSDQWY DUH FRPSHOOHG WR UHI
,PSRUWDQWO\ SKRWRJUDSKV FDQ DOVR FRQYH\ VRFLRFXOWXUDO SH
HW DO

$OLIQLQJ ZLWK WKH WUDQVIRUPDWLYH SDUDGLJP 3KRWRYRLFH
KHDOWK UHVHDUFK WR HPSRZHU PDUJLQDOLVHG UHFLSLHQWYV RI K
KRZHYHU WKDW WKH SHRSOH RI $WRLIL DUH QRW PDUJLQDOLVHG St
DUH SRZHUIXO DQG VWURQJ VHOI VXVWDLQLQJ DQG VHOI DVVXUHG
$WRLIL , ZLOO QRW pODEHOYT WKHP DV PDUJLQDOLVHG DQG SRZHUO
DQ XQZDQWHG HIIHFW RI WKLV W\SH RI UHVHDUFK DQG LW LV RIWH(
DUH ORRNLQJ WR GLVFDUG WKURXJK WKHLU SKRWRJUDSK\ 3KRWRI9F
KRZHYHU ZKHQ LW FRPHV WR IXQFWLRQLQJ ZLWKLQ WKHLU KHDOWK
WKDW RI D FRORQLDO VW\OH IORRU SODQ DQG D KHDOWK VHUYL
PDUJLQDOLVH PDQ\ VWDII RI WKH KRVSLWDO DQG KHDOWK VHUYLFH
VSLULWXDO LQFRQJUXHQFH ZLWK :HVWHUQ EDVHG KHDOWK PDQDJH
EHOLHIV 7KH XVH RI 3KRWRYRLFH LQ WKLV FRQWH[W DLPV WR HOL
KHDOWK VHUYLFH WR H[SODLQ WKHVH LQFRQJUXHQFHY DQG SURYL(
LQLWLDWH WUDQVIRUPDWLRQ [IXOILOOLQJ WKH DLP RI 3KRWRYRLFH
EHWZHHQ SDUWLFLSDQWY WKH SKRWRJUDSKHUV DQG SROLF\PDNHU
FKDQJH &DVWOHGHQ HW DO

3KRWRYRLFH SURYLGHV LQVLJKW LQWR ,3 & LVVXHV DQG SUL
SDUWLFLSDQWY DQG WKHUHIRUH FKDOOHQJHVY WKH GLFKRWRP\ EHW
LPSRUWDQW DQG ZKDW WKH FRPPXQLW\ WKLQNV LV LPSRUWDQW :DQ
H[SHULHQFH RI SDUWLFLSDQWY FDSWXUHG WKURXJK WKHLU SKRWR
RZQ MH[SHUWLVHY DQG DV VXFK LV FRQVLGHUHG YDOLG -RKQVWRQ
XVHG DV D &%35 PHWKRG WR LGHQWLI\ FXOWXUDOO\ UHOHYDQW KHD
D QHZ KHDOWK FOLQLF LQ UXUDO .HQ\D .LQJHU\ 1DDQ\X $OOHQ
KRPH 3KRWRYRLFH ZDV XVHG WR VWXG\ JRYHUQDQFH LQ RSHUDWLDQ.
KRVSLWDO 5LOH\ 0DQLDV ,Q WKLV VWXG\ UHFRJQLWLRQ RI SI



WKURXJK WKH WDNLQJ DQG GLVFXVVLRQ RI SKRWRV KHOSHG H[SOL
,3 & SUDFWLFH DW $%$+ DQG DOORZHG IRU D FROODERUDWLYH 7R
OHDGLQJ WR RXWFRPHYV ZKLOH WDNLQJ LOWR DFFRXQW WKH VSHF
7KH DPELIJXLW\ EHWZHHQ WKH WKHRU\ UHVHDUFKHU LPSRUWDQF!
LPSRUWDQFH KHOSV SURYLGH HQOLJKWHQPHQW WR ERWK WKH UH
FKDQJH WKLV WUDQVIRUPDWLYH SURFHVYVY LV DQ LQWHJUDO SDUYV
%HFN

SKRWRYRLFH ZDV FKRVHQ IRU WKLY SURMHFW EHFDXVH VXFFI
,3 & SURJUDP UHOLHY RQ QRW RQO\ phHGXFDWHGY +&:V VXFK DV C
WKH LOQYROYHPHQW RI pDQFLOODU\Y VWDII VXFK DV FOHDQHUYV
PDLQWHQDQFH VWDII ZKR SOD\ D SLYRWDO UROH LQ KRVSLWDO k
RFFXSLHG E\ WKRVH ZLWK SRRUHU pFRPPRQY ODQJXDJH VNLOOV I
VRFLRHFRQRPLF VWDWXV DQG RI WKH VDPH FXOWXUDO JURXS DV
SBKRWRYRLFH RIITHUV IOH[LELOLW\ EHFDXVH DQ\RQH FDQ OHDL
SDUWLFLSDQWY DUH QRW UHTXLUHG WR EH HGXFDWHG LQ UHDGLQ.
IRU WKRVH ZKR GR QRW VSHDN WKH GRPLQDQW ODQJXDJH DUH
GHYHORSPHQWDO GLVDELOLWLHYVY WR SDUWLFLSDWH LQ WKH UHVE
+HUJHQUDWKHU HW DO :DQJ % XUULV SURYLGLQJ WKH >
+&:V DQG WR DQFLOODU\ VWDII DW $$+ WR GRFXPHQW WKHLU FRQF
UHPRYHG WKH EDUULHUV RI ODQJXDJH SRVLWLRQ HGXFDWLRQDC
DQG HQDEOHG RSHQ GLVFEFXVVLRQ DURXQG ,3 & SUREOHPYV DQG VRC
DOVR DVVLVWHG ZLWK UHIOH[LYLW\ WKURXJKRXW WKH UHVHDUFK ¢
DQG DVVXPSWLRQV GHYHORSHG E\ WKH 3K' VWXGHQW RYHU \HDU

7KH XVH RI SKRWRJUDSK\ LQ UHVHDUFK GRHV KDYH OLPLWDYV
GHSLFWLQJ WKH ZRUOG WKURXJK WKH H\HV Rl WKH SKRWRJUDSKH UL
DQG HFRQRPLFV DUH QRW HDVLO\ REVHUYHG 5LOH\ 0DQLDV
UHYHDO ZKDW LV KDSSHQLQJ DQG KLGH ZKDW LV QRW LV SRVVLEC
/ 0XUUD\ DQG 1DVK DUJXH WKDW UDWKHU WKDQ EHLQJ IL[HC
SKRWRJUDSKY FDQ EH FRQVLGHUHG PHWDSKRUV FRQYH\LQJ D FRI
FRQFHSWV WKDW DQ LQWHUYLHZ PD\ QRW ,Q WKLV VWXG\ WKH XVt
WKH SKRWRV XQGHUWDNHQ E\ WKH SDUWLFLSDQWYV LQ VRFLDOO\ C
JURXSV DQG JXLGHG E\ WKH 3B+B2B7B2 DFURQ\P HQDEOHG SDU
XQVHHQ QXDQFHG PHDQLQJ EHKLQG WKH SKRWRV ZKHWKHU WKD\
VSLULWXDO WKHUHIRUH PLWLJDWLQJ WKH DERYH ULVN 7KH 3B+
IROORZLQJ

x 3 'HVFULE3KRRNR



+ KDWDSSHQLQJ LQ \RXU SLFWXUH"

2 :K\ GLG \RX WDBRIHWKBXRWR

X 7 :KDW GRHV WHKIOOSXFWERKW \RXU UROH DW WKH KRVSLWDO'
2 +RZ FDQ WKLV SLSSRUMW SQRWLEM IRU WKH KRVSLWDO WR LF

DGDSWHG IURP $PRV 5HDG &REE 3DEDQL

,Q VRPH FXOWXUHVY NQRZOHGJH VKDULQJ RFFXUV WKURXJK GLD
SUR[LPLW\ WKHUHIRUH XVLQJ RQH GRPLQDQW IRUP RI GDWD FROOF
&DVWOHGHQ HW DO +RZHYHU LQ WKLV SURMHFW KRPRJHQF
FRRNVY FRXOG FROOHFWLYHO\ WDNH SKRWRYV VKDULQJ D FDPHUD EH
GLDORJXH DERXW FDSWXULQJ WKH PHDQLQJ RI WKH 3KRWRYRLFH
JURXSVY DOVR SURYLGHG D VHQVH RI pVDIHW\T GXULQJ LOQWHUYLHZV
LQWHUYLHZLQJ LQ D JURXS VHWWLQJ PD\ UHVWUDLQ FRPPHQWDU\ D)
RWKHUV DQG WKHUHIRUH OLPLW GLVFORVXUH / 0XUUD\ 1DVK
GLDORJXH DERXW WKH REMHFW RI WKH SKRWRV PHDQW WKDW SDUW
WKHLU SKRWRV RSHQO\ ZKHQ LW FDPH WR LQWHUYLHZV

SKRWRJUDSK\ FDQ DOVR EH LOQWUXVLYH DQG PD\ OHDG WR XQLQ
WKHUHIRUH UHTXLUHY FDUHIXO HWKLFDO FRQVLGHUDWLRQ &DVWC
OLPLWDWLRQ DIIHFWLQJ WKH UHVHDUFK SURMHFW SODQQLQJ RI
XQGHUWDNHQ LQFOXGLQJ FDUHIXO WUDLQLQJ RI UHVHDUFK SDUW
LVVXHV WR FRQVLGHU ZKHQ XVLQJ SKRWRJUDSK\ DV D GDWD FROOHI
RI SKRWRJUDSK\ SDUWLFXODUO\ LQ WKH KRVSLWDO VHWWLQJ FDQ
ZKHUH SDWLHQWY WKHLU IDPLOLHVY RU RWKHU VWDII DUH WKH REM
GR QRW SURYLGH FRQVHQW 7KLV LQ WXUQ FDQ OLPLW DFFHVV WR
DUHDV LQ WKH KRVSLWDO ZKHUH SDWLHQW SULYDF\ PD\ EH FRPSUI
EXW ZKLFK PD\ DOVR EH DQ LPSRUWDQW SDUW RI WKH VWRU\ ,Q WK
LV QR ORQJHU LQ FRQWURO RI WKH ILHOGZRUN WKHUHIRUH XQOHYV
SDUWLFLSDQWY PD\ ZLOOLQJO\ phVKRZY RU GLVVHPLQDWH WKHLU SKF
GHYLFHV YLD PHPRU\ FDUG RU RQ VRFLDO PHGLD EUHDFKLQJ HWK
3DU\OR [/ 0OXUUD\ 1DVK 7KH VHFRQG HWKLFDO FRQVLGHU
RI WKH SDUWLFLSDQWY ,Q SDUWLFLSDWRU\ SKRWRJUDSKLF UHVHDL
HPEDUUDVVPHQW RU KDUP DQG SURWHFWLQJ WKHLU LGHQWLWLHV L)\
FOHDU GLVFXVVLRQ DURXQG SURFHGXUDO UHTXLUHPHQWY VXFK DV
DQG SKRWRVY DQG GDWD VWRUDJH LV LPSRUWDQW / 0XUUD\ 1DVK

7KH WKLUG HWKLFDO LVVXH LV UHODWHG WR IDOVH KRSHV DQG
ORVW &%35 DVVXPHV WKDW WKH UHVHDUFK ZLOO EH D WRRO IRU VR
EHQHILWY WR WKH SDUWLFLSDQWY RU FRPPXQLW\ LQ D QRWLFHDEC(



KRZHYHU WKHVH DVVXPSWLRQV PD\ EH XQUHDOLVWLF 7KHUH KD
GLVFXVVLRQ LQ WKH OLWHUDWXUH DERXW HQDFWLQJ VRFLDO FK
SKRWRYRLFH SURMHFWY -RKQVWRQ GHVSLWH WKLV EHLQJ I
PHWKRGRORJ\ 7KHUHIRUH WKHUH LV D ULVN RI RYHU SURPLVLQ
RXWVHW SDUWLFLSDQWY QHHG WR NQRZ ZKDW WKH SURMHFW LV
WHUPV 3KRWR9RLFH 2Q WKH ZKROH 3KRWRYRLFH DLPV WR
PDUJLQDOLVHG FRPPXQLWLHVY KRZHYHU DV GLVFXVVHG HDUOLHL
PDUJLQDOLVHG DV VXFK 7KH NH\ IRFXV RI WKLV UHVHDUFK LV
SHUFHSWLRQV RI ,3 & DQG DVVRFLDWHG LVVXHV DQG HOLFLW VXJ.
EH DGGUHVVHG WKHUHIRUH WKH DLP LV QRW WR FKDQJH DQ RYHI

7R PLWLIDWH HWKLFDO SUREOHPV D GLVFXVVLRQ ZDV KHOG
SDUWLFLSDQWY 7KH YROXQWDU\ QDWXUH RI SDUWLFLSDWLQJ EI
ZLWKRXW SUHMXGLFH DQG XVLQJ SDUWLFLSDQW FRGHV WR PI
SDUWLFLSDQWY DV SKRWRJUDSKHUV DQG GXULQJ VXEVHTXHQW UH
6LPLODUO\ D GLVFXVVLRQ zZDV KHOG DURXQG WKH pHWKLFVYT RI W
SHUPLVVLRQ IRU UHVHDUFK SXUSRVHV $V WKLV VWXG\ GLG QRW D
WKHLU SKRWRYVY WDNHQ LW ZDV DGYLVHG WKDW SDUWLFLSDQWYV (
GLG HQVXUH WKHLU IDFHV ZHUH QRW YLVLEOH DQG WKDW WKH\ F
ZD\ ,QWHUHVWLQJO\ RQH SDUWLFLSDQW D IDPLO\ PHPEHU RI D S
WR WDNH VRPH IDPLO\ SKRWRV DV OLYLQJ LQ D UHPRWH DUHD RI
DFFHVV WR D FDPHUD EHIRUH QRU KDG WKH\ HYHU VHHQ SKRWRYV
VHYHUDO SKRWRV XQWLO WKH\ ZHUH VDWLVILHG SULQWHG DQG
WKH ILQLVKHG SURGXFW 7KH IDPLO\ ZDV SOHDVLQJO\ DQLPDWHG
ZHUH QRW XVHG LQ WKH DFWXDO SURMHFW DQG WKH GLJLWDO YH

OXTIXOXITES] ]% vS§ E Ep]Su vS§

SHFUXLWPHQW BRI RMFH VIDPSOLQJ RI SDUWLFLSDQWYV WKUR
DQG UHFRPPHQGDWLRQV IURP FR UHVHDUFKHUV &R UHVHDUFKH!I
KRVSLWDO VWDII DQG DQ 5% ZKR VSRNH IOXHQW (QJOLVK 6RORPR
HPSOR\HG WR WUDQVODWH LQIRUPDWLRQ EHWZHHQ WKH SDUWLF
WKURXJKRXW DOO SKDVHV RI WKH GDWD FROOHFWLRQ SURFHVV
FR UHVHDUFKHU LQWURGXFLQJ WKH 5$ DQG PH DOWKRXJK ZLWK V
DOUHDG\ NQRZQ 7KH UHVHDUFK SURFHVV ZDV YHUEDOO\ H[SODLQ!
IRU WKRVH ZKR GLG QRW XQGHUVWDQG (QJOLVK WKH SURFHVV ZL
ILUVW ODQJXDJH .ZDLR (OLJLELOLW\ WR SDUWLFLSDWH LQFOXGI
WKH IROORZLQJ ZHHNV DQG XQGHUVWDQGLQJ ZKDW ZDV UHTXLU
WKHQ OHIW WKH URRP DQG ZKHUH UHTXLUHG WKH FR UHVHDUFK



IXUWKHU DQG DVNHG IRU YROXQWHHUV 2QFH YROXQWHHUV QRPL
SURYLGHG ZLWK D SDUWLFLSDQW LQIRUPDWLRQ VKHHW DQG D FRQVF
QRW UHDG RU XQGHUVWDQG (QJOLVK ERWK RI WKHVH IRUPV ZHUH Y
ODQJXDJH &RQVHQW ZDV JDLQHG IURP DOO SDUWLFLSDQWY DQG D
SHUPLVVLRQ ZDV JLYHQ E\ HDFK SDUWLFLSDQW IRU WKH SULPDU\ U
KROGLQJ D FDUG WKDW LGHQWLILHG WKHP E\ WKHLU XQLTXH SDUWLF
ZLWK WKH FRQVHQW SURFHVYV DV LW RIITHUHG D IXUWKHU IRUP RI FI
UHVHDUFKHU LQ FRQWH[WXDOLVLQJ WKH SDUWLFLSDQWYV

, UHDG WKH LQIR WR WKHP LQ (QJOLVK DQG WKHQ OHW WKHP |
UHVHDUFKHU DQG 'RURWK\ 5% DERXW WKH SURMHFW 7KHUH
ORWV RI TXHVWLRQV DQG DOVR ORWV RI GRXEWIXO IDFHV $IW
ZDV WROG LW ZDV 2. WR FRQWLQXH 'RURWK\ UHDG RXW W
LQIRUPDWLRQ VKHHW DV WKH\ KHOG WKHP LQ WKHLU KDQGV
WR JLYH WKHP RQH HDFK DV WKLV ZDV WKH pUXOHVY RI UHVE
PDNH VXUH LW ZDV WUDQVODWHG YHUEDOO\ $IWHU WKLV WKHU
7KH FRQVHQW IRUPV ZHUH JLYHQ RXW DQG 'RURWK\ DQG .HQQ\
WKHP ZLWK HDFK SDUWLFLSDQW IRXU RXW RI ILYH QHYHU OHDL
WKHLU QDPH DQG GDWH DQG VLIQDWXUH ZDV VRPHWKLQJ WKH
RI WKH FRRNV ZDV YHU\ DSRORJHWLF DERXW WKLV , H[SODLQ]
'RURWK\ FRXOG ZULWH WKHLU QDPHV DQG '2% EXW WKH SDU
HPDUNY WKH SDSHU LQ D ZD\ WKDW ZDV XQLTXH WR WKHP 7K
ODXJKWHU DERXW WKLV DQG PXFK GLOHPPD VR FURVVHV DQG |
3HUVRQDO GLDU\ QRWHYV 2FWREHU

,QLWLDO UHFUXLWPHQW FRQVLVWHG RI VWDII DQG WZR FRPF
PD[LPXP YDULDWLRQ VDPSOH Rl GLIIHUHQW HPSOR\PHQW pW\SHVT
YLHZSRLQWY DERXW WKH LVVXH XQGHU VWXG\ 3ROLW %HFN |
WZR FOHDQHUV RQH SKDUPDF\ DVVLVWDQW RQH UDGLRORJ\ WHFK
WKUHH VHQLRU QXUVHV WKUHH MXQLRU QXUVHV WKUHH QXUVH HGX
WZR FRPPXQLW\ PHPEHUV ZHUH IDPLO\ Rl LQ SDWLHQWYV ZKR DJUHHG
PHPEHUV Rl SDWLHQWYV ZHUH UHFUXLWHG WKURXJK WKH &KLHI OHGLF
7KH &KLHI OHGLFDO 2IILFHU DSSURDFKHG WKH IDPLO\ PHPEHUV DQG |
DQG SURFHVV DQG ZKHQ WKH\ DJUHHG WKH 5% DQG , ZHQW WKUR
SDUWLFLSDQW LQIRUPDWLRQ VKHHW DQG FRQVHQW IRUP

2Q0FH FRQVHQW zZDV JDLQHG KRPRJHQHRXV ZRUN JURXSV ZHUH
ZLWK VLPSOH LQVWUXFWLRQV RQ LWV XVH ,Q WKLV VWXG\ PRELOH
ZLWK bQ 03 UHDU FDPHUD DQG D 03 IURQW FDPHUD ZHUH XVHG 61



RYHU VWDQGDUG FDPHUDYVY EHFDXVH RI WKH ORZHU FRVW RI LQLW
DQG SDUWLFLSDWRU\ SHUVSHFWLYH WKH SKRQHV ZRXOG EH P
SDUWLFLSDQWY RQFH WKH UHVHDUFK ZDV ILQLVKHG 7KH VPDUW:
WKHUHIRUH WKHUH ZDV QR UHTXLUHPHQW IRU D PHPRU\ FDUG DQ
ZKLFK PHDQW WKH SKRWRV FRXOG QRW EH VKDUHG YLD 606 RU VR
FDEOH ZDV QRW SURYLGHG WR WKH SDUWLFLSDQWY WKHUH ZDV |
GRZQORDGHG WR DQRWKHU GHYLFH DV WKH FKDUJLQJ FDEOH ZDV

$ERXW KDOI WKH SDUWLFLSDQWY DOUHDG\ RZQHG D PRELOH S
VRPH KDG QRW HYHQ KHOG D SKRQH LQ WKHLU KDQGVY OHW DORQF

7KH FDPHUD SKRQH ZDV WKHQ H[SODLQHG DQG WKLV ZDV WKH
DzD\ , KDGQTW FRQVLGHUHG WKDW WKHVH ZRPHQ KDG QHYH
FDPHUD EHIRUH 7KHVH ZRPHQ ZRXOG EH LQ WKHLU V DQG
WKHP KDQGOLQJ LW IRU WKH ILUVW WLPH ZDV OLNH ZDWFKLC
ILUVW WLPH ,W UHPLQGHG PH RI WKH PRYLH p7KH *RGV 0XVW
&RNH ERWWOH .HQQ\ ,QIHFWLRQ &RQWURO 1XUVH H[SODLC
FDPHUD RQ KRZ WR WDNH WKH SKRWR WR NHHS WKH FDPH
SRUWUDLW DQG ODQGVFDSH DQG DOVR KRZ WR GHOHWH SK
SUDFWLFH EHIRUH WKH\ WDNH WKH UHDO SKRWRV , WKLQN L'
H[SHULHQFH IRU WKHP DQG IRU PH 2QH RI WKH FRRNV ZDQW
SKRQH ZKHQ , OHIW $WRLIL DQG NHHS LW EXW , KDG WR H[S
DQG ZzK\ 3HUVRQDO GLDU\ QRWHV 2FWREHU

7UDLQLQJ IRU SDUWLFLSDQWY DURXQG WKH pDUWYT RI SKRWRJ!
SKRWRYRLFH OLWHUDWXUH :RUNVKRSV KLJKO\ SUHVFULSWLYH LQ
XVH RI OLJKW XVH RI IODVK FRUUHFWLQJ GLVWDQFH SRVLQJ YHU
PHDQLQJIXOO\ DV ZHOO DV puKRPHZRUNY LQ WKH IRUP RI SUDFWLF
6ZLW]HU :DQJ % XUULV 6RPH DXWKRUV FRQGXFWHG EUI
VXLWDEOH SKRWRV WR FDSWXUH .LQJHU\ HW DO ZKLOH RWK
RI SKRWRJUDSKLF VW\OHVY DQG REMHFWYV 6ZLW]HU ,Q WKLV V
DQG %XUULYV WHFKQLFDO DGYLFH ZDV NHSW WR D PLQLPXP
FUHDWLYLW\ DQG WR UHGXFH SKRWRJUDSKLF ELDV DQG UHLQIRL
UHVHDUFK H[DPSOHV RI SKRWRYV DQG EUDLQVWRUPLQJ ZHUH QRW

BXTXEXE WZ}E}A}] & & u v§

SDUWLFLSDQWY ZHUH JLYHQ D VWDWHPHQW GHWHUPLQHG E\
,3 & LQ WKH KRVSLWDO DQG DVNHG WR WDNH D QXPEHU RI SKRWR



WKH SDUWLFLSDQWVYT SKRWRJUDSK\ DQG KHOSV SURPSW SDUWLFLS

,W DOVR KHOSV SDUWLFLSDQWV XQGHUVWDQG ZKDW WKH VWX

DQG LV HVVHQWLDO LQ DQVZHULQJ WKH UHVHDUFK TXHVWLR
TXHVWLRQ p+RZ FDQ LQIHFWLRQ SUHYHQWLRQ DQG FRQWURO SUDFW
+RVSLWDO 6RORPRQ ,VODQGV"Y , ILUVW QHHGHG WR LGHQWLI\ ZK!
,3 & )RU WKH VWDII HGXFDWHG XVLQJ WKH ELRPHGLFDO PRGHO
SDWKRORJ\ VWDII DQG RWKHU ELRPHGLFDO VWDII WKH FRQFHSW RI
DQFLOODU\ VWDII DQG IDPLO\ PHPEHUV WKH FRQQRWDWLRQ RI LQIH
JHUP WKHRU\ RI GLVHDVH ZDV OLNHO\ WR EH IRUHLJQ 6FLHQWLILF
FRQFHSWV DUH LQIRUPHG E\ WKH PLFURVFRSLF ZRUOG ZKLFK KDV
XQGHUVWDQGLQJ WKH JHUP WKHRU\ 9DVV HW DO .l RQHTV ZR
GRHV QRW LQFRUSRUDWH WKH PLFURVFRSLF ZRUOG WKHQ D OLWHU
DQG WKXV WKH WHUP pLQIHFWLRQ SUHYHQWLRQ DQG FRQWUROTY PL.
BHQLRU KRVSLWDO VWDII WKRVH WKDW VHOI LGHQWLILHG DV QHt
SURJUDP DQG WKRVH WKDW LQYLWHG PH LQWR WKHLU KRVSLWDO
WRJHWKHU D PHDQLQJIXO VWDWHPHQW ZDV FUHDWHG ZKLFK IRUPFH
SKRWRJUDSKV )LJIXUH 8VLQJ WKH ZKLWHERDUG WR DUWLFXODWH
FDPH XS ZLWK WKH VWDWHPHQW

X H)URP \RXU SHUVSHFWLYH KRZ FDQ VLFNQHVV SDVV I[URP RQH
$WRLIL +RVSLWDO"Y

7UDQVODWHG LQWR 3LMLQ WKH VWDWHPHQW LV DV IROORZV

X HW/R WLQJWLQJ EOR LX LXIHOD KDR QDR VLNL VDYH SDV JR OR
KRVSLWRO"Y



JLIXUH 'HVLIQLQJ WKH 3KRWRYRLFH VWDWHPHQW
O0XiX& }oo S8]J}v v Vv oCe]le WZ « |

7KH SUDFWLFDOLWLHV RI WKH UHVHDUFK ZHUH JHQHUDWHG E\
WKH WKHRUHWLFDO NQRZOHGJH WKH\ EURXJKW WR WKH WDEOH
KHOSHG RUJDQLVH WKH SDUWLFLSDQW SKRWRJUDSKLF pJURXSV
SHUVSHFWLYH WKH FR UHVHDUFKHUV GHFLGHG WKDW KRPRJHC
DSSURSULDWH DSSURDFK WR JURXS VHOHFWLRQ ,W ZDV H[SODLQ
WRR FRXOG EH SDUWLFLSDQWY ZKHQ XVLQJ D 3%$5 DSSURDFK )LJ
EHWZHHQ EHLQJ FR UHVHDUFKHUV DW WKH YDULRXV SURJUDP Gl

VWDJHY DQG IDOOLQJ EDFN WR WKHLU QRUPDO UROHV ZLWKLQ WK
ODF/DUHQ GLDU\ QRWHYV
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JLIXUH SDUWLFLSDQWY DV FR UHVHDUFKHUYV

+DUOH\ GHVFULEHV WKH 3KRWRYRLFH PHWKRG DV FRPPRQC
WUDLQLQJ LQFOXGLQJ XVH RI FDPHUDV HWKLFV PLVXVH RI
UHWXUQLQJ RI SKRWRV EDFN WR WKH FRPPXQLW\ WDNLQJ WK



EHOLHYH EHVW GHSLFW WKH LVVXH DQG SDUWLFLSDWRU\ DQDO\
SURFHVV DQG LQYROYHV VHOHFWLQJ WKH PRVW PHDQLQJIXO SKRYV
WHOOLQJ VWRULHY DERXW WKH SLFWXUHV D SURFHVV GHVFULEHG E
YRLFRQUDGLYLGXERODEHEWHYHHQFH DQG ILQDOO\ FRGLI\LQJ WKH SK

$ GLVFXVVLRQ ZDV KDG ZLWK WKH 5% DERXW UHVHDUFK HWKLF
WKLY SURMHFW HQVXULQJ VKH GLG QRW FRQWULEXWH WR DQ\ ELDV
SKRWRJUDSK\ RU LQIOXHQFLQJ WKHLU UHVSRQVHV GXULQJ LQWH!
GLVEXVVLRQ DV PXFK RI WKH WUDQVODWLRQ ZDV LQ .ZDLR ODQJXDJ}
IRUHLJQ WR PH DQG DOVR 3LMLQ D ODQJXDJH , FDQ VRPHZKDW XQG
IOXHQF\

7KH 5% zDV EULHIHG DERXW WKH 3KRWRYRLFH SURWRFRO

x (DFK JURXS LV JLYHQ D FDPHUD IRU KRXUV DORQJ ZLWK D V
ERWK (QJOLVK DQG 3LMLQ WKDW IRUPV WKH WRSLF IRU WKHLL

x (DFK JURXS LV DGYLVHG WR WDNH QR PRUH WKDQ SKRWRYV

x $IWHU WKH\ KDYH ILQLVKHG WDNLQJ WKH SKRWRV HDFK JURX:
WKH SKRWRV ZLOO EH GRZQORDGHG DQG FOHDUHG IURP WKH F
FDPHUD ZLOO EH JLYHQ WR WKH QH[W JURXS

Xx 'RZQORDGHG SKRWRV ZLOO EH SULQWHG ODPLQDWHG DQG QX
FRGH DQG SKRWR QXPEHU H J -1 -XQLRU 1XUVH SKRWR

X ,QWHUYLHZV ZLOO WKHQ EH KHOG ZLWK WKH SKRWRJUDSKHUYV
SKRWRV 7KH SKRWRV ZLOO EH SODFHG RQ D WDEOH DQG SDU
PLOQXWHV WR FKRRVH WKHLU PRVW PHDQLQJIXO DURXQG ZKI
TXHVWLRQV

X ,QWHUYLHZ TXHVWLRQV ZLOO EH VHPL VWUXFWXUHG DURXQG
WKH LQWHUYLHZYV ZLOO EH UHFRUGHG RQ SDSHU DV ZHOO DV E
WKH 5%V UROH LV DV D WUDQVODWRU ZKHUH UHTXLUHG

X ,QWHUYLHZV ZLOO WDNH DERXW KRXU DQG UHIUHVKPHQWYV Z

x $ 6%' PRELOH SKRQH WRS XS YRXFKHU ZLOO EH JLYHQ WR
WLPH ZLWK DQ HTXLYDOHQW VXFK DV UHDGLQJ JODVVHV RIIt
PRELOH SKRQHYV

7TKHUH LV QR VWDQGDUG WLPHIUDPH DUWLFXODWHG LQ WKH OLW|

SKRWRYV DQG UHWXUQ WKHLU FDPHUDYV G6WHYHQV HW DO FRO
KRXUV 5LOH\ DQG 0DQLDV JDYH WKHLU SDUWLFLSDQWY ZHHN
DOORZHG D WLPHIUDPH RI' ZHHN 7KH WLPHIUDPH RI KRXUV ZDV F

UHDVRQV :LWK D OLPLWHG GDWD FROOHFWLRQ WLPH RI  ZHHNV RQ



JURXSY SDUWLFLSDWLQJ WKHUH ZDV D QHHG WR JLYH DOO JURXS\
WKH FDPHUDV DQG IRU WKH SULPDU\ UHVHDUFKHU WR GRZQORDG
LOQWHUYLHZ HDFK JURXS :LWK WKH VWXG\ SRSXODWLRQ EHLQJ D
KRVSLWDO WKHUH ZDV DOVR WKH ULVN RI HDUO\ GDWD VDWXUD\
WKLQJV WKHUHIRUH NHHSLQJ WKH WLPHIUDPH VKRUW NHSW W
FLUFXPVWDQFHY WKH SDUWLFLSDQWY ZHUH JLYHQ WKH 3KRWR)
UHFHLYLQJ WKHLU FDPHUD &RQVLGHUDWLRQ ZDV JLYHQ DV WR
SKRWRJUDSK\ bV WKH\ KDG WLPH WR FRQVLGHU WKH VWDWHPHQW
WRSLF ZLWK RWKHUV KRZHYHU LQ PDQ\ VWXGLHVY WKH FDPHUDYV
5LOH\ 0DQLDV DQG HYHQ PRQWKYVY / 0XUUD\ 1DVK +D
SULRU WR UHFHLYLQJ WKH FDPHUDV PLIJKW KDYH HQFRXUDJHG WK|
RI RWKHUVY DQG WKH HQYLURQPHQW VWUXFWXUHY DQG HTXLSPE
DZDUHQHVYV UDLVLQJ RI ,3 & FRXOG EH DQ XQH[SHFWHG SRVLWLYH
WKH\ PD\ WDNH PRUH FDUH DURXQG ZKDW WKH\ GR DQG LQFUHDVH

IXTXEXP]e8] » }( %o E} B JVP % E]JVE %Z}E} Jv € u}§ % ESE }( &

7TKHUH LV OLWWOH ZULWWHQ LQ WKH OLWHUDWXUH DERXW WK&
I[URP WKH FDPHUDV ©6RPH DXWKRUV GHVFULEHG XVLQJ WKHLU Sl
HPSRZHU SDUWLFLSDQWYV WKURXJK WKH XVH RI SKRWRJUDSK\ EXW
WKH ILOP LQ D GDUNURRP :DQJ %XUULV .UDPHU 6FKZDUMW

DQG :DQJ DQG 3LHV SURYLGHG GLVSRVDEOH FRORXU

SDUWLFLSDQWY DQG FRPPHUFLDOO\ GHYHORSHG WKH ILOPV ZKl
GRZQORDGHG SKRWRV RQWR D ODSWRS WR YLHZ WKH SKRWRYV ZL\
WKH FRQFHSW RI 3KRWRYRLFH EHLQJ WKH IDFLOLWDWLRQ RI D SL
HYDOXDWLRQ ZLWK WKH DLP RI HQDEOLQJ VRFLDO FKDQJH :DQJ
XVHG ZLGHO\ LQ RSSUHVVHG DQG PDUJLQDOLVHG SRSXODWLRQV
UHVRXUFHG FRXQWULHY ZKHUH WKHVH WHFKQLTXHV PD\ QRW EH
EULHIO\ GLVFXVVHG WKH FRPSOLFDWLRQV WKDW PD\ DULVH LQ WK
LQ D UHVRXUFH FKDOOHQJHG FRXQWU\ KRZHYHU RYHUDOO WKH
ORJLVWLFDO FKDOOHQJHV WR SURGXFH SKRWRV LQ WKHVH VHWW
UHPRWH DUHD RI 6RORPRQ ,vVODQGV ZLWK DFFHVV EHLQJ E\ SODQ|
OLPLWHG SRZHU ZLWK WKH JHQHUDWRU SURYLGLQJ SRZHU WZLFH
DOO DQG ZKLOH FRPSXWHUV D SULQWHU DQG SULQWHU SDSHL
DGPLQLVWUDWLRQ DUHD DFFHVV WR WKHVH ZDV QRW puD JLYHQY C
JXDUDQWHHG p7KH LPSOHPHQWDWLRQ RI SBKRWRYRLFH FDQ EH FKD
FDUHIXO SODQQLQJ WKHVH FKDOOHQJHY FDQ EH VXUPRXQWHGY



WKRURXJK SODQQLQJ ZDV UHTXLUHG WR HQVXUH WKH ILUVW GDWD
PLQLPDO VHWEDFNYV

)LUvw LW ZDV DEVROXWHO\ QHFHVVDU\ WKDW DQ\ SRZHUHG HT.
FDPHUDV DQG SULQWHUV ZHUH DOVR SRZHUHG E\ EDWWHU\ $ ODSW
RI WKH DXWKRUfV QRUPDO HTXLSPHQW DQG LQLWLDOO\ WKH RSWLI
ZDV H[SORUHG DV WKHVH GHYLFHV SULQW WKH SKRWRV LQVWDQW
TXDOLW\ ZHUH QRW DGHTXDWH 2QFH WKH GHFLVLRQ WR XVH VPDUW
WKH DELOLW\ WR GRZQORDG WKH SKRWRV ZDV PDGH WKH ORFDWLF
ZRXOG SRWHQWLDOO\ WDNH SODFH KDG WR EH FRQVLGHUHG :LWI
JXDUDQWHH WKDW WKH ODSWRS FRXOG EH SRZHUHG E\ 9 WR VI
LOWHUYLHZY DQG WKHUH ZDV DOVR QR JXDUDQWHH WKHUH ZRXOG |
7KH RWKHU WKLQJ WR FRQVLGHU ZDV WKH SDUWLFLSDQWY 7R DVN W
QXPEHU RI PHDQLQJIXO SKRWRV IURP D ODUJHU DPRXQW PHDQW WK
VFUROO IRUZDUG DQG EDFN WKURXJK WKH SKRWRV RQ WKH FRPSXW
PLIKW QRW KDYH HYHU XVHG D FRPSXWHU OHW DORQH EHLQJ XVHGC
WKLY FRXOG SRWHQWLDOO\ GLVUXSW WKH IORZ RI WKH LQWHUYLHZ
DQG PDNLQJ WKH LOQOWHUYLHZ WDNH ORQJHU WKDQ DQWLFLSDWHG

%XUGHQ RI SDUWLFLSDWLRQ LV GHVFULEHG DV WKH DPRXQW RI \
DUH UHTXLUHG WR LQYHVW LQ UHODWLRQ WR WKH LQWHQVLW\ RI
1DVK BWXGLHV ZLWK D KLJKHU TXDOLW\ Rl SDUWLFLSDWLRQ G|
ORQJHU PHHWLQJ WLPHV DQG DQ RYHUDOO KLJKHU LQYHVWPHQMW
SDUWLFLSDWLRQ LQ WKLV VWXG\ ZDV YROXQWDU\ FRQVLGHUDWLR
OHQJWK\ LQWHUYLHZ WLPHV ZDV UHVSHFWHG DV PDQ\ KDG SDLG ZRlL
DV VXEVLVWHQFH OLYLQJ UHTXLUHG PDQ\ ZRPHQ WR DWWHQG WR W
FRRN IRU DQG VRFLDO DFWLYLWLHVY WR DWWHQG

'LWK WKH DELOLW\ WR FKDUJH HOHFWULFDO HTXLSPHQW LQ VK
FRQWDLQHG EDWWHU\ EDFN XS ZDV SXUFKDVHG 7KLV HQDEOHG WKF
ODSWRS DQG SULQWHG GXULQJ QRQ SRZHUHG WLPHV RI WKH GD\
UHVHDUFK DFWLYLWLHVY $ ODPLQDWRU ZDV DOVR SXUFKDVHG DQG
EDWWHU\ WKH 5$ ZDV DEOH WR ODPLQDWH WKH SKRWRV WR SUHVH
WLPHV Rl WKH GD\ 7DNLQJ D SULQWHU DQG ODPLQDWRU QHHGHG Xl
IRU SULQWHU SDSHU SULQWHU FDUWULGJHV ODPLQDWLQJ SRXF]
VWDWLRQHU\ LWHPV KDG WR EH RYHU HVWLPDWHG DQG WDNHQ WR :
WKHUH ZDV QR ZD\ WKHVH FRXOG EH SXUFKDVHG GXULQJ WKH GDWD



7KH FDUHIXO SODQQLQJ SURYHG WR EH VXFFHVVIXO DV ZKHQ W
RQH JURXS LW ZDV FRQQHFWHG WR WKH ODSWRS DQG ZKLOH FKD!
DQG GHOHWHG IURP WKH FDPHUD HQDEOLQJ D TXLEN WXUQ DURX
WKH LQWHUYLHZY ZHUH PRVWO\ GRQH DIWHU KRXUV WR DYRLG LQ
KRXUV WKH SKRWRV ZHUH SULQWHG GXULQJ WKH GD\ DQG ODPLQD

BXTXOKTES] J% vE JvE EA] As

, QWHUYLHZYV ZLWK SDUWLFLSDQWY ZHUH XQGHUWDNHQ LQ WHK
:KLOH DOO SDUWLFLSDQWY ZHUH UHFUXLWHG GXULQJ LQLWLDO
IROORZHG WKURXJK WR LQWHUYLHZ $GGLWLRQDOO\ QRW DOO SD
QRU ZHUH WKH\ LOWHUYLHZHG LQ D JURXS :LWK RQO\ RQH SKDUP|
WHFKQLFLDQ DW $$+ WKHVH SDUWLFLSDQWYV WRRN WKHLU SKRWR\
RQ WKHLU RZQ 'HVSLWH WZR SDWKRORJ\ VWDI| SDUWLFLSDWLQJ
LQWHUYLHZ LQGLYLGXDOO\

*URXS LQWHUYLHZV FDQ RSHQ XS GLVFXVVLRQ DQG UHYHDO WK
SHRSOHYV XQGHUVWDQGLQJV DQG EHOLHIV DQG FDQ EH WKRXJK
UHSUHVHQWDWLYH VDPSOH RU DQ LQGLYLGXDO HQFRXQWHU ZLWK

*URXS GLVFXVVLRQV HQDEOH SHRSOH WR UHIOHFW RQ WKH
DQDO\VLV RI WKH SKRWRV ZLWKRXW WKH pYRLFHVY RI WKH SKRWR
HVVHQFH RI 3KRWRYRLFH :DQJ %XUULV 'KHQ FRQVLGHUL
XQGHUSLQQLQJV RI DFWLRQ UHVHDUFK ZKHUH WKH SURFHVV RI
WHVWLQJ DQG FULWLTXLQJ ZKDW LV DOUHDG\ NQRZQ DQG WUD«
'KLWHKHDG  OF1LII JURXS LQWHUYLHZV DOORZHG UHVHDU
H[SORUH FRPSRQHQWY RI WKH UHVHDUFK TXHVWLRQ QDPHO\ ZKD
DW $$+ DUH DQG ZKDW WKH LVVXHV DUH DQG DOVR HQDEOHG SUI
VROXWLRQV WR EH GLVFXVVHG $ WUDQVODWRU ZDV SUHVHQW DG
UHFRUGHG XVLQJ D GLJLWDO DXGLR UHFRUGHU

$00 SULQWHG SKRWRV EHORQJLQJ WR WKH ZRUN JURXS EHLQJ
WDEOH DW DQ DJUHHG ORFDWLRQ 7KH ORFDWLRQ ZDV FKRVHQ DF|
*HIHR : DN RIDR DQG pQHXWUDOY VSDFHV ZKHUH LQWHUY
GLVFXVV WKHLU SKRWRV ZHUH XVHG (DFK JURXS RI SDUWLFLSDQW
I[IURP WKHLU FROOHFWLRQ )LJXUH ZKLFK WKH\ IHOW PRVW PHDC
VWDWHPHQW IRU VRPH JURXSV OHVV WKDQ SKRWRV ZHUH WDNH



JLIXUH &KRRVLQJ SKRWRV WKDW EHVW GHSLFWHG WKH 3KRWRYRL

$O0ORZLQIJ WKRVH ZKR WRRN WKH SKRWRV WR FKRRVH WKH SKRW
DSSURDFK LQ WKDW LW LV WKH SDUWLFLSDQWY ZKR OHDG WKH GLVF
SKRWRV ZHUH FKRVHQ WKH LQWHUYLHZV ZHUH JXLGHG E\ WKH 3B+
SKRWR WKH SULPDU\ SKRWRJUDSKHU ZDV LGHQWLILHG IURP WKH JlI
ZDV WROG DQG RQFH WKH\ ILQLVKHG WKH UHVW RI WKH JURXS PHP|
WR DGG WKHLU LQVLIKWY %HIRUH PRYLQJ RQ WR VXEVHTXHQW SKR'
WR SURYLGH D pFDSWLRQY IRU HDFK SKRWR )LJXUH $ FDSWLRQ L\
KRZ WKH SKRWR UHSUHVHQWV WKHLU H[SHULHQFHVY ODGHU HW DO
EDUULHUYVY ZLWK VRPH SDUWLFLSDQWY WKH FRQFHSW RI D FDSWLRQ
FUXFLDO QRW WR SXW ZRUGV LQWR WKHLU PRXWKV GXULQJ WKLV SU|
FODULINLQJ TXHVWLRQV ZHUH XVHG VXFK DV p:KDW ZHUH \RX WU\
, QWHUYLHZV W\SLFDOO\ ZHQW DQ\ZKHUH EHWZHHQ PLOQXWHY DQC
QXPEHU RI SKRWRV GLVFXVVHG
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Individual/work group interview guide

Photo identifier

P Describe your picture

H | What is happening in your picture?

0 | Why did you take a picture of this?

T What does your picture tell us about your role at the hospital?

0 | How can the picture provide opportunities to improve infection control at Atoifi
Adventist Hospital?

Caption:

Caims - Townzvile - Brstans — SNgaRoE
CHICTIS Pevdar Sode 17

JLIXUH 3KDVH LOQWHUYLHZ JXLGH

SHFRUGHG LQWHUYLHZV ZHUH WUDQVODWHG ZKHUH UHTXLUF
,QWHUYLHZY UHTXLULQJ WUDQVODWLRQ ZHUH GRZQORDGHG IURP \
WUDQVIHUUHG RQWR D 86% PHPRU\ GHYLFH 7KHVH ZHUH WUDQVFU
RYHU D PRQWK SHULRG IROORZLQJ WKH ILUVW SKDVH RI GDWD F
(QJOLVK WKHUHIRUH QRW UHTXLULQJ WUDQVODWLRQ ZHUH WUD
7UDQVFULSWLRQV ZHUH VHQW IURP WKH 5% WR WKH SULPDU\ U
WUDQVFULSWLRQV FKHFNHG DJDLQVW WKH DXGLR UHFRUGLQJ IRU



6RORPRQ ,VODQG 3LMLQ VSHDNHU 7UDQVFULSWLRQV ZHUH DOVR F
ZULWWHQ QRWHYVY WDNHQ DW WKH WLPH RI HDFK LQWHUYLHZ

OXTX6XT v oCe]e v Z v o]VvP

'DWD IURP SKDVH LOFOXGLQJ SKRWRJUDSKY LQWHUYLHZ WUDC
FROODWHG XVLQJ 19LYR VRIWZDUH 465 QWHUQDWLRQDO KWWSV
LQGXFWLYHO\ DQDO\WVHG WR LQWHUSUHW WKH GDWD 7KH LQLWLDO
FRGLQJ PHWKRG EHFDXVH RI WKH PXOWLSOH GDWD VRXUFHYV FUHDWI
$ FRPELQDWLRQ RI hyHOHPHQWDOY PHWKRGV LQFOXGLQJ VWUXFWXU
XVHG DV ZHOO DV DVSHFWYV RI| pDIIHFWLYHY FRGLQJ PHWKRGV VXFl
6DOGDQD (DFK LQWHUYLHZ WUDQVFULSW ZDV SULQWHG ZLW|
DSSOLHG WR LGHQWLI\ VLPLODULW\ RI FRQYHUVDWLRQV SHUVSHFW
1RGHVY FRGHV EDVHG RQ WKHVH HPHUJLQJ FOXVWHUY ZHUH FUHDW
ZLWK VHFWLRQV RI GLDORJXH DQG UHODWHG SKRWRYV EHLQJ DOORFELC
ZHUH LGHQWLILHG IROORZLQJ WKH ILUVW URXQG RI RSHQ FRGLQJ

JROORZLQJ WKLV LQLWLDO FRGLQJ SURFHVV D VFUHHQ VKRW RI
UHODWLRQVKLSY EHWZHHQ WKH FRGH QDPHV (DFK QRGH ZDV WKHC
DQG UH H[DPLQHG ZLWK GLDORJXH VHFWLRQV EHLQJ FURVV FKHFEN|
WUDQVFULSWV 6FUXWLQLVLQJ HDFK QRGH VHW DJDLQ HQDEOHG LQ
FRGHG WR PRUH WKDQ RQH QRGH KLJKOLJKWLQJ WKDW WKHUH PD\
SHUVSHFWLYH DULVLQJ IURP WKH GLVFXVVLRQ 5HILQLQJ WKH GDWD
ZLWKLQ WKH QRGHV PHDQW WKDW VRPH GDWD ZHUH UHODEHOOHG R
WR HPHUJH

$IWHU ZRUNLQJ ZLWKLQ WKH GDWD D VHFRQG F\FOH RI FRGLQJ
GDWD 6DOGDQD &DWHJIJRULHV HPHUJLQJ IURP WKH GDWD ZHU
ILUVW SDUW RI WKH UHVHDUFK TXHVWLRQ HQTXLULQJ ZKDW WKH F
7TRSLFV DURXQG ,3 & UHYHDOHG ZLWKLQ WKH UDZ GDWD ZHUH YL
WKHUHIRUH [ILUVW URXQG FRGHV ZHUH SXOOHG DSDUW DQG UHI
UHODWLRQVKLSV ZLWK HDFK RWKHU 7KH SURFHVV RI UHDVVHPEO\ Z
DQ LQ GHSWK YLHZ RI WKH SKHQRPHQRQ ZDV JDLQHG 6HFRQG F\F
SDWWHUQV WKDW LGHQWLILHG FXUUHQW ,3 & SUDFWLFHV DW $$+

OXTX&E }oo S8]}v v Vv oCe]e WZ « 1
O0XTX06Xi }oo S§]}v

3KDVH GDWD FROOHFWLRQ DW $WRLIL RFFXUUHG \HDU DIWHU
FROOHFWLRQ SKDVH VRPH VWDII DQG WKXV SDUWLFLSDQWY KDG C



$ GLVFXVVLRQ zZzDV KHOG ZLWK D PHPEHU RI P\ DGYLVRU\ WHDP D
DERXW DVNLQJ WKH QHZ VWDII LI WKH\ ZDQWHG WR SDUWLFLSDWE
SKDVH W ZDV GHFLGHG WKDW WKH QHZ VWDII ZRXOG RIIHU YDO
WKH\ EURXJKW ZLWK WKHP WKHLU RZQ LQWHUSUHWDWLRQV RI ,3 &
$GGLWLRQDOO\ WKLV PRYHPHQW RI VWDII UHIOHFWHG WKH UHDOL
LOQOWHUSUHWDWLRQ ZDV LPSRUWDQW WR UHSOLFDWLQJ UHDOLW\ D
D UHVXOW VL[ QHZ SDUWLFLSDQWYV ZHUH UHFUXLWHG XVLQJ WKH
GLVFXVVHG

:KDW EHFDPH DSSDUHQW GXULQJ WKH GDWD DQDO\VLV VWDJI
EHFDXVH RQH SDUWLFLSDQW RU RQH JURXS RI SDUWLFLSDQWY KDY
VLFEFNQHVYV ZLWKLQ WKH KRVSLWDO LW GLG QRW PHDQ WKDW WKLV
Rl 385 DQG 3KRWRYRLFH LV WKDW RQH SKRWR FDQ EH YLHZHG IU]|
WKHUH FDQ EH PXOWLSOH PHDQLQJY EHKLQG D VLQJOH SKRWR

SKRWR HOLFLWDWLRQ ZDV XVHG DV D FRQGXLW IRU GLVFXVVLR
HOLFLWDWLRQ LV D PHWKRG ZKHUH D SKRWR LV LOQVHUWHG LQWF
UHVHDUFK SURFHVY DV LW HOLFLWYV PHPRULHYVY DQG LQIRUPDWLRQ
ZRXOG QRW EH RWKHUZLVH EH GLVFXVVHG DW D WUDGLWLRQDO L
(DFK SKRWR GLVFXVVHG GXULQJ SKDVH ZDV SULQWHG DORQJ ZL
RI bQ $ SLHFH RI SDSHU (DFK SKRWR ZDV WLWOHG ZLWK LWV FRC
LQWHUYLHZ

JURP WKLV SKRWR KRZ GRHV VLFNQHVV SDVV IURP RQH S|
KRVSLWDO"
:KDW LV WKH VROXWLRQ KRZ FDQ WKLV EH IL[HG "

&R UHVHDUFKHUV GHFLGHG WR PDLOQWDLQ WKH VDPH LOQWHUY
RUJDQLVHG WKHP DFFRUGLQJO\ $W WKH VWDUW RI HDFK LQWHUY I
SKRWRVY DQG DVVRFLDWHG FDSWLRQV IURP SKDVH DQG WKH LQW
WR HQVXUH WKH SULPDU\ UHVHDUFKHU KDG UHFRUGHG WKH SDUW
7KLY pPHPEHU YDOLGDWLRQY LV DQ LPSRUWDQW HWKLFDO FRPSR
QRW RQO\ HQVXUHYVY TXDOLW\ RI WKH UHVHDUFK EXW DOVR DOOR
YRLFH LQ KRZ WKH\ DUH UHSUHVHQWHG .LQJ +RUURFNYV (
FKDOOHQJLQJ KRZHYHU DV WKHUH KDG EHHQ D WXUQRYHU RI VW
SKDVH ZLWK VRPH RI WKH SDUWLFLSDQWY KDYLQJ UHVLIJQHG RU V

JROORZLQJ PHPEHU YDOLGDWLRQ HDFK RI WKH JURXSV ZDV V|
H[FOXGLQJ WKHLU RZQ (DFK JURXS ZDV UHPLQGHG RI WKH RULJL
JLYHQ PLOQXWHYV WR FKRRVH ILYH SKRWRV WKDW WKH\ WKRXJKW



7KH SDUWLFLSDQWY ZHUH SHUPLWWHG WR VHOI RUJDQLVH WKH ZD\
7KH WZR FOHDQLQJ VWDII FROOHFWLYHO\ FKRVH ILYH SKRWRV ZKH
FKRVH RQH SKRWR HDFK 2QFH WKH\ KDG FKRVHQ WKH SKRWRV WKFE
TXHVWLRQV ZLWK WKHLU UHVSRQVHV ZULWWHQ QH[W WR WKH SKR\
LOQOWHUYLHZV ZHUH XQGHUWDNHQ LQ D PXWXDOO\ DFFHSWDEOH ORFD
WKH VDPH 5% ZzDV DJDLQ HPSOR\HG WR LQWHUSUHW ZKHUH QHFHVVEL
QH[W WR WKH SKRWR DQG VXPPDULVLQJ ZKDW ZDV GLVFXVVHG DQ(
LOQWHUYLHZ SHUIRUPHG WKH UROH RI PHPEHU YDOLGDWLRQ IRU WKL

ooy
yeknuss  pats S0l ony

o Jalk o

aok Sick N_EPI 1

JLIXUH 3KDVH LQWHUYLHZ JXLGH

7R HQVXUH SDUWLFLSDQWVY UHVSRQVHV ZHUH QRW LQIOXHQFHG

ZDV SUHVHQWHG WR HDFK JURXS :LWK SKRWRV GLVFXVVHG GXULC

LQWHUYLHZ ZLWK WKH SRWHQWLDO WKDW HDFK JURXS FRXOG FKRR

D JURXS FRXOG QRW FKRRVH WKHLU RZQ SKRWRV RI HDFK SKRWR Z
SLHFHV RI'$ SDSHU

$V ZLWK SKDVH LQWHUYLHZV ZHUH WUDQVODWHG DQG WUDQVH
QRQ (QJOLVK LQWHUYLHZV DQG WUDQVFULEHG YHUEDWLP E\ WKH &
FRQGXFWHG LQ (QJOLVK



OXTIXOXT Vv 0Ce]e

, QLWLDO RSHQ FRGLQJ RI SKDVH GDWD ZDV XQGHUWDNHQ X\
SKDVH ZLWK QRGHY FUHDWHG 7KH VHFRQG URXQG RI FRGLQJ
GLITHUHQWO\ EHLQJ WR LGHQWLI\ SKRWRV WKDW ZHUH QRW FKRYV
ZHUH FRQVLVWHQWO\ FKRVHQ DFURVYVY DOO +&: JURXSV 7KLV PLJI
HIFHSW WKH RULJLQDO SKRWRJUDSKHUV WKRXJKW WKH REMHFWYV
WKH REMHFWV RI WKH SKRWRV ZHUH DQ LVVXH IRU HYHU\RQH 7KI|
FKRVHQ ZDV RQ ZK\ WKH\ ZHUH FKRVHQ DQG ZKDW LQWHUYHQWLR(
IL[l WKH LGHQWLILHG SUREOHP WKXV DGGUHVVLQJ WKH VHFRQG V>
TXHVWLRQ

,Q URXQG WZR SKRWRV ZHUH FRGHG LOWR QRGHV WLWOHG
1(3 0OXOWLSOH SKRWRV RI WKH VDPH REMHFW WDNHQ E\ GLIIHU
WR WKH VDPH QRGH 'LVFXVVLRQV UHODWLQJ WR WKH SKRWR HOL

RI WKH GDWD DQDO\WVLY ZHUH WKHQ FURVV FRGHG DJDLQVW WKH
SULQWHG ZLWK FRGLQJ VWULSHV LQFOXGHG HQDEOLQJ D YLVXI
EHWZHHQ FRGHV WKDW RFFXUUHG DURXQG D VLQJOH SKRWR DFUR

7R PDLQWDLQ ULJRXU D QXPEHU RI SURFHVVHV RFFXUUHG WK
5HIOHFWLYH MRXUQDOLQJ ZDV XVHG WR LGHQWLI\ DQG GRFXPHQW
RFFXUUHG WKURXJK DOO VWDJHV LQFOXGLQJ DW WKH HQG RI
FRQYHUVDWLRQV ZLWK SDUWLFLSDQWY DQG ZKHQ DVNLQJ IRU DQ
WR WKH VXEPLVVLRQ RI D ILQDO UHSRUW RU SXEOLFDWLRQ 7KHV
ULJRXU DQG WUXVWZRUWKLQHVV Rl WKH UHVHDUFK SURFHVV EX\
DQG LQYROYHPHQW DQG VXVWDLQHG FRPPXQLW\ PRPHQWXP

3XW E& vdz t}Av & E] }( dZ}EC v WE §] E)
%]+E& UYO}P] W ZE}rKv , « A E <l he dz]e (QE |

,QKHUHQW LQ DFWLRQ UHVHDUFK LV WKH JHQHUDWLRQ RI NQR.
SUDFWLFH ZKLFK LQ WXUQ JHQHUDWHY QHZ NQRZOHGJH &RUGHLL
D F\FOH WKDW LV RQJRLQJ DV QHZ NQRZOHGJH H[SDQGV OF(OGRZC
LW LV XQGHUVWRRG WKDW UHVHDUFKHUV DQG SDUWLFLSDQWYV DU
RI FRQWULEXWLQJ WR WKH NQRZOHGJH EXLOGLQJ SURFHVV FROO
GHFLVLRQ PDNLQJ DQG SUDFWLFH WUDQVIRUPDWLRQ &RUGHLUR
UHVHDUFKHU LQ WKLV SUD[LRORJLFDO SURFHVV LV WKH DZDUHQ
SUD[LRORJLFDO SURFHVYV SHUPHDWHY DOO DVSHFWV Rl WKH PRGHC
RI WKH XQGHUO\LQJ FXOWXUHV LGHRORJLHV DQG SROLWLFV RI S



FDUHY OF(OGRZQH\ &RQQRU 'HFRORQLVLQJ UHVHDUFK PHWKR
SDUWLFLSDQWY DUH NQRZOHGJHDEOH DJHQWV Rl WKHLU RZQ FRQW
WKDW WKH KLVWRULFDO OHJDF\ RI D GRPLQDQW NQRZOHGJH ZKLFK
SURGXFHV SUDFWLFHV WKDW DGGUHVV WKH GRPLQDQW LQWHUHV

NQRZOHGJH RI WKH pUHVHDUFKHGY &RUGHLUR HW DO ,Q &%35
UHVHDUFK FRPSOHWHO\ LQ WKH FRPPXQLW\JV KDQGYV KRZHYHU SULC
WR WKLV PHWKRGRORJ\ &RUGHLUR HW DO 7KH LPSRUWDQW UL

FRPPXQLW\ DUH FR OHDUQHUYVY DQG FR FRQVXOWDQWY WKXV OHJL
FRPPXQLW\ puPDNH UHVHDUFK SUD[LV LQFOXVLYH RUJDQLF DQG ERW

7KH RXWFRPH RI 3%$5 LV WKDW WKH XQGHUVWDQGLQJ RI WKHF
NQRZOHGJH SURGXFH D FKDQJH LQ SUDFWLFH WKURXJK D XVHIXO D¢
ZKLFK WKHQ LQ WXUQ SURPRWHV QHZ NQRZOHGJH ,I WKLV RFFEX!
GHPRQVWUDWH WKLV SUD[LV +RZHYHU IRU WKLV WR KDSSHQ D T
GHYHORS WUXVW DQG EXLOG WKH UHODWLRQVKLS VR WKDW SDUWLF
RZQ FRQWH[W ZLWK WKH XQGHUVWDQGLQJ WKDW WKH\ DUH HTXDOO\
7KLV LV QRW D ZDERBWWLRRLEXWNL GERMWLRD MR G SURGXFHYV EHWV
DFWLRQV DQG EHWWHU XQGHUVWDQGLQJ &RUGHLUR HW DO 9r
WR HMRSHQ XST DQG UHYHDO LQVLJKWV WKDW PLJKW QRW KDYH EHHQ
WUXVW QRW EHHQ GHYHORSHG DQG ZKLOH WKH ZRUGV WKH\ VSHI
PHDQLQJ DQG LQQXHQGR EHKLQG ZKDW WKH\ VD\ PD\ EH WHOOLQJ

ORPHQWY RI WUXVW DQG UHODWLRQVKLS GHYHORSPHQW KDYH S|
ILUVW YLVLW SULRU WR VWDUWLQJ WKH UHVHDUFK ZKHUH , ZHQW W|
WKURXJK SDUWLFLSDWLRQ LQ FRPPXQLW\ DFWLYLWLHYVY , EHFDPH
PHPEHU 7KHUH ZDV SXEOLF GDQFLQJ RI WKH p%LQX %LQXY VHPL QD
DQG WKHQ GDQFLQJ DORQJVLGH KHU IXUWKHU EXLOGLQJ P\ UHODWI
FRPPXQLW\ 7KH WKLUG UHODWLRQVKLS DQG WUXVW EXLOGLQJ P
DFFRPSDQLHG PH WR $WRLIL $V D FDUSHQWHU KH YROXQWHHUHG
PHQ ZKLOH , XQGHUWRRN GDWD FROOHFWLRQ , NQHZ D SRVLWLYH
P\ SDUWQHU WROG PH WKDW RQH PRUQLQJ GXULQJ WKH SUD\HU DQG
WR VWDUWLQJ WKHLU GDLO\ ZRUN RQH RI WKH PDLQWHQDQFH PHC
VRPHZKDW GLVFRQFHUWLQJ IRU D ZKLWH PDQ IURP D FXOWXUH ZKH
PHQ FRXOG VLIJQDO DQ LQWLPDWH UHODWLRQVKLS , IHOW TXLWH
EHWZHHQ VDPH VH[ SHRSOH LQ WKH 6RORPRQ ,VODQGV LV D VI\PERO

7KH UHODWLRQVKLS EXLOGLQJ FKDQJHG P\ SRVLWLRQ DV D UHVF
GbDWD FROOHFWLRQ DV D FHUWDLQ FORVHQHVY GHYHORSHG EHWZHH
WKH 5$¢ DQG WKH FR UHVHDUFKHUYVY DQG SDUWLFLSDQWY ,W DOVR PI



WKH UHVHDUFK VHUYHV DQG ZKHWKHU D WUXH UHSUHVHQWDWLF

ORQ]R :KLOH pSRVLWLRQDOLW\Y LV FRPPRQO\ GHVFULEHG E
LOQOWHUSUHWLYH SURFHVY JHQHUDOO\ GHWDLOV DERXW WKH UHOD
WKH LOWHUSUHWLYH SURFHVYVY DUH QRW 'HQQLYV 7KH FKDQJH

WKDW GHYHORSHG PDGH PH GHWHUPLQHG DV D UHVHDUFKHU QRW
VHHQ \HW LQVWHDG UHIOHFW WKH WUXH GLIITHUHQFH RI FXOWXUH

7KH LVVXHV DUH JUDVV URRWYVY VWXII /DFN RI UHOLDEOH ZDW
LQIUDVWUXFWXUH ODFN RI PRQH\ :KHQ DVNHG KRZ WKHLU
SKRWR DW WKH VWDUW WKHLU VWDQGDUG DQVZHU ZDV u$V
ZDUG , PXVW ZRUN WRJHWKHU ZLWK VWDII DQG ,& QXUVH
HGXFDWH « EOD EOD EODY %XW DV WKH LQWHUYLHZ ZHQW |
PH KRZ WKH\ IHOW pJXLOW\Y pVFDUHG WKDW WKH\ PD\ EHFRF
QHHGOHVWLFNY KRZ WKH\ KDG DOUHDG\ WROG PDLQWHQDQ
GRQH?2IUXVWUDWLRQ FDPH RXW LQ WKHLU YRLFHYV 3HUVRQ
2FWREHU

'KHQ LQWHUYLHZLQJ WKH VHQLRU QXUVHV DERYH LW ZRXOG
GLVEXVVLRQ WR D TXLFN FORVH DQG PRYH RQ DV WKH\ ZHUH FLWL
ZK\ ,3 & GRHV QRW ZRUN LQ UHVRXUFH OLPLWHG VHWWLQJV DQG "
ZHUH WH[WERRN UHVSRQVHV +RZHYHU , FKRVH QRW WR HQG WK]|
DQG OLVWHQHG 'HQQLV DGPLWV WKDW GXULQJ KHU LQWHUYL
WKH IDFWXDO DVSHFWV RI D VWRU\ DQG PRUH LQWHUHVWHG LQ W
WKHPVH@M¥KY VWRU\ WKH DXWKRU FDOOV WKLV p3UD[LV DV OLVW
DV OLVWHQLQJ SDVVHG WKH IDFWV LQIHUV WKDW WKH IDFWXDO
VD\LQJ GRHV QRW SURYLGH DEVROXWH YDOLGLW\ LW LV DOVR ZK
7KH LQWHUYLHZHH LV DVNLQJ WKH UHVHDUFKHU WR ORRN EH\RQG
PXWXDO XQGHUVWDQGLQJ RI WKH HVVHQFH RI WKH VWRU\ D FRQC
HDFK SHUVRQ UHFRJQLVHV DQG DIILUPV WKH XQVSRNHQ 'HQQLYV
VHQLRU QXUVHV ZDV WKH ILUVW LQWHUYLHZ XQGHUWDNHQ DQG L\
LPSHGLPHQW WR ,3 & KRZHYHU PRUH LPSRUWDQW ZDV WKH IUXVW
WR LPSURYH WKH VLWXDWLRQ 7KH SUD[LRORJLFDO WUDMHFWRU\
DV D VROXWLRQ DV WKH VHQLRU QXUVHV FLWHG EHFDXVH WKH X
SUD[LV WR EH UHDOLVHG &DR :DQJ LW ZDV JRLQJ WR EH VR

,QWHUYLHZLQJ WKH QXUVH HGXFDWRUVY DOORZHG D GLIIHUHQW
VKDULQJ RQH ZKLFK 'HQQLV WHUPV p3UD[LV DV MRLQLQJ W
OHFWXUHU RI QXUVLQJ JDYH PH D FRQQHFWLRQ ZLWK WKH QXL
FRXQWHUSDUW :KLOH WKH LQWHUYLHZ VWDUWHG RII LQ D IRUPDO



IURP WKH LQWHUYLHZHHV E\ DVVXPLQJ D VHW RI VKDUHG QRUPV

HGXFDWLRQ RI QXUVHV DQG ,3 & 3URELQJ WKH QXUVH HGXFDWRUYV
FROQOWHQW RI WKH QXUVLQJ FXUULFXOXP DQG WKH WUDQVODWLRQ
KHLIKWHQHG GLVFXVVLRQ ZKLFK UHYHDOHG IUXVWUDWLRQ DURXQ(
,3 & QXUVH DQG RWKHU VHQLRU VWDII WR HQIRUFH ,3 & SUDFWLFHV

RI WKH GLVFXVVLRQ DURXQG WKH SKRWRVY HYROYHG LQWR D SURFHYV
WKURXJK WKH FRQQHFWLRQ RI VDPHQHVY DQG HYRNHG D GHSWK |
WKURXJK WKH H\HV RI WKH SDUWLFLSDQWY LQIRUPLQJ WKHRU\ D¢
SHUVSHFWLYH

$ QDWXUDO SURFHVV Rl WKH 3%$5 F\FOH RI DFWLRQ LV WKDW WK!
GRHV QRW ZDLW XQWLO WKH HQG RI WKH SURMHFW WR FRPPHQFH L\
WR WKH WUDQVIRUPDWLYH SDUDGLJP ZKHUH D SURFHVV RI LQWHUL
DQG FULWLTXLQJ ZKDW LV DOUHDG\ NQRZQ DQG WUDQVIRUPLQJ LW
DFWLRQ RI GLVFXVVLRQ DQG LQWHUDFWLRQ DERXW DQ LVVXH OHDG
WR $WRLIL SULRU WR WKH UHVHDUFK FRPPHQFLQJ $$+ ZDV XVLQJ DC
RU SRWHQWLDOO\ LQIHFWLRXV ZDVWH 7KH LQFLQHUDWRU ZDV ZRUN

JLIXUH 7KH RULJLQDO LQFLQHUDWRU

'XULQJ P\ ILUVW SKDVH RI GDWD FROOHFWLRQ LQ WKH LQF
FRPSOHWHO\ DQG D SUDJPDWLF VROXWLRQ RI XVLQJ JDOORQ GUX
DQ RSWLPDO VROXWLRQ DV WKH VWHHO ZDV QRW JUDGHG WR ZLWKYV
TXLFNO\ GHJUDGLQJ 7KH GLVLQWHJUDWLQJ GUXPV PHDQW WKDW EL



FRPSOHWHO\ EXUQHG ZHUH VSUHDG DFURVV WKH JURXQG 7KLV Z
PDQ\ SDUWLFLSDQW JURXSV WRRN SKRWRV RI WKH GUXPV FLWLQJ
DV WKH DUHD ZDV QRW IHQFHG RIl DQG DOVR IRU WKH VWDIlI WD
EXUQLQJ )LJIXUH

JLIXUH 7KH QRW VR WHPSRUDU\ VROXWLRQ

7KH &KLHI OHGLFDO 2IILFHU &KLHI ([HFXWLYH 2IILFHU DOVR
LQWHUHVWHG LQ WKH LVVXHV EURXJKW XS E\ WKH SDUWLFLSDQ
FROOHFWLRQ DQG WKH LQFLQHUDWRU VLWXDWLRQ ZDV EURXJKW
SUREOHP DQG DVNHG IRU VRPH SRWHQWLDO VROXWLRQV WKDW
QXPEHU RI GHVLJQV VSHFLILFDOO\ DLPHG DW UHVRXUFH OLPLWHO(
&KLHI OHGLFDO 2IILFHU &KLHI ([HEXWLYH 2IILFHU SUHVHQWHG V
PDLQWHQDQFH ZRUNHUV 7RJHWKHU WKH\ FKRVH D GHVLJQ WKI
SUDFWLFDEOH RSWLRQ DQG RYHU VHYHUDO PRQWKVY D QHZ LQFLQ
EXLOW %\ WKH WLPH , YLVLWHG LQ IRU SKDVH RI GDWD FI
RSHUDWLRQDO

7TKH QHZ LQFLQHUDWRU )LJXUH DQG FRQFUHWH VKDUSV SL
SXEOLF DQG SURYLGHG D VDIHU HQYLURQPHQW IRU VWDII WR GL
KRZHYHU GXULQJ SKDVH RI GDWD FROOHFWLRQ WKH SDUWLFLSEL
JDOORQ GUXP LQFLQHUDWRU GHVSLWH ZKDW , WKRXJKW ZDV
TXHVWLRQHG WKH FKRLFH RI SKRWR DV WKH\ NQHZ WKDW WKHUH



WKH\ SRLOQWHG RXW WKDW ZKLOH WKH QHZ LQFLQHUDWRU ZDV JRRG
DV WKH VPRNH GULIWHG WKURXJK WKH YLOODJH DQG WKH VPHOO P
LQIRUPDWLRQ ZDV IHG EDFN WR WKH PDLQWHQDQFH PHQ ZKR ZHUF
GHVLJQ D ORYHO\ HI[DPSOH RI SUDJ[LYV

JLIXUH 7KHLU SULGH DQG MR\

7KLY FRQYHUJHQFH RI ZKDW , WHUP pSUDI[LV LQ DFWLRQY DQG Wt
ZKHUH WKH REMHFW RI WKH SKRWR GRHV QRW GHSLFW WKH XQGHU
SURFHVYV ZKHUH DQ DFKLHYDEOH RXWFRPH RDW HHOQHWUDDWH&E QRW
SURFHVWKEXRWKKI UHVHDUFK SURFHVYV

'XULQJ SKDVH RI WKH GDWD FROOHFWLRQ SURFHVVY WKH SDUW
GHSDUWPHQW JURXSHG WRIJHWKHU WR FKRRVH WKHLU ILYH PRVW PH
3KRWRYRLFH VWDWHPHQW DQG SURYLGH D GLVFXVVLRQ DURXQG K
WUDQVPLVVLRQ DQG ZKDW WKHLU VROXWLRQV WR IL[ WKH LVVXH
EHWZHHQ WKH SDUWLFLSDQWY WKH 5%$ DQG P\VHOI HQVXHG DQG Et
EHWZHHQ P\VHOI DQG VRPH RI WKH SDUWLFLSDQWYV , XVHG VRPH F
HQFRXUDJH WKH IORZ RI GLVFXVVLRQ 'HQQLV 7ZR DSSUHQWLFF
WKH UHVHDUFK GXULQJ SKDVH DQG ZKLOH WKH\ ZHUH QRW DV IDPL
WUDQVFULELQJ WKHLU NQRZOHGJH DURXQG VDQLWDWLRQ DW WKHL
SDUWLFXODUO\ DURXQG WKH LVVXH RI UXEELVK , SURPSWHG WKHF



UXEELVK SUREOHP DQG DVNHG WKHP ZKDW WKH KRVSLWDO FRXOC
VWDWHPHQW ZDV PDGH E\ WKH KHDG RI WKH PDLOQWHQDQFH GHSDL
XV WKLV EHIRUHT

+HDULQJ WKDW VWDWHPHQW VLOHQFHG PH ,3 & LQ WKH :HVW
KRVSLWDO VWDII LQFOXGLQJ NLWFKHQ ODXQGU\ FOHDQLQJ DQG
SLYRWDO UROH LQ PDLQWDLQLQJ ,3 & +RZHYHU LW GDZQHG RQ P
WKH DQFLOODU\ VWDII DERXW ,3 & DW $$+ ZHUH QHYHU FRQVLGH
SURYLGHG D SODWIRUP WR LPSDUW WKHLU H[SHUWLVH LQ WKHLL
LQWHQWLRQ DQG SHUVRQDO LQWHUHVW 'HQQLV LV QRW DQ L
HOLFLWLQJ DQG UHSURGXFLQJ WKH LQWHUYLHZHHV LQIRUPDWLRQ
LQ WKH VWRULHY DQG WKH OLYHV Rl WKH SDUWLFLSDQWY DQG YDC
NQRZOHGJH EDVH DQG LQ WKHLU RZQ ULJKW ,W LV QRW DERXW R
DERXW FDUH DQG LQWHUHVW LQ WKH SHUVRQ WKHPVHOYHV 'HQQL

7KH ODXQGU\ ZRPHQ GLG QRW ZDQW WR SDUWLFLSDWH , V
5% VSRNH WR ERWK RI WKHP VHSDUDWHO\ :H OHIW UHDVRQ
.HQQ\ ,3 & QXUVH RQ WKH zZD\ RXW , VXJJHVWHG WR 'RURW
WKDW LI WKH ODXQGU\ VWDII DQG FOHDQHUV WDONHG WKH F¢
Rl ZKDW WKH ODXQGU\ VWDII VXJIJIHVWHG « '"RURWK\ VDLG W|
vDLG WKDW WKHUH LV D ORW RI UHVHDUFK EXW WKH\ QHY
BHUVRQDO GLDU\ QRWHYV 2FWREHU

KHQ WKH VFRXUJH RI &29,' ZDQHVY PRVW RI WKH ZRUOGTV S
DQG LQWHUQDWLRQDO WUDYHO UHVXPHV WKH ILQDO DFW Rl YDO
ILQGLQJV RI WKLV UHVHDUFK DUH SHUVRQDOO\ SUHVHQWHG WR
LQIRUPLQJ SUDFWLFH LQIRUPLQJ WKHRU\T ORQ]R WKH SUI
DSSURSULDWH WR FRPPXQLFDWH WKHVH YLD HPDLO QRU LV LW DS
EDVHG YLGHR SODWIRUP DV 6RORPRQ ,VODQGHUV DUH D FXOWXU
IDFH WR IDFH RUDO FRPPXQLFDWLRQ 7KH ILQGLQJV ZLOO EH YHUE
ZKRVH YDOXDEOH LQVLIJKWY DQG NQRZOHGJH FXOWXUDOO\ GLYHL
DQG LQWHUODFHG 7RIDHRQR HW DO ZLWK WKH ELRPHGLFDO

0 X®uuu EC

3DUW $ Rl &KDSWHU MXVWLILHG WKH PHWKRGRORJLFDO DS!
SURYLGHG DQ LQ GHSWK H[SODQDWLRQ Rl WKH GDWD FROOHFWLR(
DQG ULJRXU KDYH DOVR EHHQ H[SODLQHG ZLWKLQ WKLV SDUW RI \
LQWR WKH HYROYLQJ DQG F\FOLFDO QDWXUH RI 3$5 LQ UHDO WLPH



GR QRW KDYH WR ZDLW XQWLO WK H RIQ®& HPHD\QH.IU FKK EXIWH FEIHF BOD\BIS
DV D SDUW RI WKH UHVHDUFK SURF H\W KIKW KU RXWFRPKIY RFFXUULQJ

&KDSWHU GHVFULEHV WKH ILQGLQJV RI WKH VWXG\ LQ WZR S
PDOQXVFULSW IRU SXEOLFDWLRQ DQG SUHVHQWY WKH ILUVW WKHPH
SRUWUD\V WKHPH WKH FXUUHQW SUDFWLFHV RI ,3 & DW $$+ DQG D
YRLFHVY DV WKH\ GLVFXVVHG VROXWLRQV



Z %% EVii]VPe

AXIiZ %8 € Kuso]v

&KDSWHU ZLOO SUHVHQW WKH ILQGLQJV RI WKLV VWXG\ 7KHP
DERXW VLFNQHVYV WUDQVPLVVLRQY LV SUHVHQWHG DV D PDQXVFL
HZKDW WKH ,3 & SUDFWLFHV DW $$+ DUHY LV SUHVHQWHG ZLWKLQ V
SUDFWLFH DQG DSSUHFLDWH WKHLU VROXWLRQV LW ZDV LPSRU
SDUWLFLSDQWY NQHZ DQG EHOLHYHG DERXW VLENQHVYV WUDQVPL
PDOXVFULSW SURYLGHV YRLFH WR WKH XQGHUVWDQGLQJ RI KRZ L(
DV VHHQ WKURXJK WKH OHQV RI WKH SDUWLFLSDQWYV

AXW E3 vtz § ] <v}Av v o] A JUS Al lv oo dE veu]ee]}v

iXiXio E 8]}v v }vSE] uS]}v (}E& dZ ] Z %S & AVv:}JuEV o ES]

7KLY DUWLFOH LV BQRGEH"DO REYQHIZX EDLFG+HYD QWK \HW SXEOLVKI
7KH DUWLFOH KDV EHHQ ZULWWHQ DV SDUW RI WKLV VWXG\ DQ
FDQGLGDWXUH

'"HWDLOV RI WKH SXEOLFDWLRQ@QDWXUH DQG H[WHQW RI WKH
LOWHOOHFWXDO LQSXW RI HDFK DX

6SDUNH QODF/DUHQ ' (VDX '96 FROWHFWHG WKH GDWD FROODW

& &KDQJLQJ WKH OHQV WKQEBXQRVZKEAHKFAHEHG WKHP DQG G

VHH RWKHUV DQG WKH ZRUOG WERHHPIQRQFILBWHQWRWRQKH 5% ZD\

DQG FRQWURO LQVLJIKW3N26VLQIUFIKRVORW RMVFHQWHUYLHZV ZKHUH U

*OREDO 3XEOLF +HDOWK WR LOWHUSUHW DQG WUDQVODWHC

VXEPLWWHG XQGHU UHYLHZ WUDQVFULEHG WKH DXGLR UHFRUGI
UHYLHZHG WKH PDQXVFULSW LQ WK
FRQWH[W WR HQVXUH FRUUHFW
UHSUHVHQWDWLRQ &: DQG '0 SURY
JXLGDQFH WKURXJKRXW WKH GUDIW
DXWKRUV DSSURYHG WKH ILQDO
PDQXVFULSW
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)XOO WLWOH

&KDQJLQJ WKH OHQV WKURXJK ZKLFK ZH VHH RWKHUV DQG WKH .

DQG FROQWURO LQVLIKWY XVLQJ 3KRWRYRLFH

6KRUW WLWOH

6HHLQJ LQIHFWLRQ SUHYHQWLRQ DQG FRQWURO WKURXJI

9DQHVVD / 6SDYNE ODF/DURQRWK\ (\&DXY\Q :HVW

&ROOHJIJH RI +HDOWKFDUH 6FLHQFHYV -DPHV &RRN 8QLYHUVLW\ 4XH

&ROOHJIJH RI OHGLFLQH DQG 'HQWLVWU\ -DPHV &RRN 8QLYHUVLW\ 4

%DUX &RQVHUYDWLRQ $OOLDQFH (DVW .ZDLR 6RORPRQ ,VODQGYV

&RUUHVSRQGLQJ DXWKRU

(PDLOYDQHVVD VSDUNH #8/KBX HGX DX

"7KHVH DXWKRUV FRQWULEXWHG HTXDOO\ WR WKLV ZRUN

7TKHVH DXWKRUV DOVR FRQWULEXWHG HTXDOO\ WR WKLV ZRUN



$SEVWUDFW

+HDOWKFDUH DVVRFLDWHG LQIHFWLRQV DUH WKH PRVW FRPPF
KRVSLWDO VWD\ &RQWHPSRUDU\ LQIHFWLRQ SUHYHQWLRQ DQG

HQGRUVHG WR SUHYHQW KHDOWKFDUH DVVRFLDWHG LQIHFWLRQ
VFLHQFH RQ ZKLFK FRQWHPSRUDU\ LQIHFWLRQ SUHYHQWLRQ DQG
ZD\ WKDW VWDII DQG SDWLHQWYV ZLWKLQ KHDOWKFDUH VHWWLQJV
GLVHDVH WUDQVPLVVLRQ 7KLV SDSHU UHSRUWYV RQ SHUFHSWL
WUDQVPLVVLRQ DQG KRZ WKHVH LQIOXHQFH LQIHFWLRQ SUHYHQV
$GYHQWLVW +RVSLWDO 6RORPRQ ,VODQGV 3KRWRYRLFH ZDV XVH
PHWKRG ZLWK VWDII DQG SDWLHQWY 7KH JHUP WKHRU\ ZDV RQO
GLVHDVH FDXVDWLRQ WUDQVPLVVLRQ DQG SUHYHQWLRQ DW WKH
VSLULWXDO LQIOXHQFHV SOD\HG DQ LPSRUWDQW UROH LQ KRZ ¢
FDXVHG WUDQVPLWWHG DQG SUHYHQWHG $OWKRXJK LQIHFWLRQ ¢
RQ ZHVWHUQ VFLHQFH FRQWLQXH WR IRUP WKH SUHPLVH RI UH
LQIHFWLRQV LQ 6RORPRQ ,VODQGV DQG ORFDWLRQV DFURVV WK
FRQVLGHUHG ZKHQ SODQQLQJ DQG LPSOHPHQWLQJ LQIHFWLRQ SU

HQVXUH VXFFHVV

,QWURGXFWLRQ

,QIHFWLRQ 3UHYHQWLRQ DQG &RQWURO ,3 & SURJUDPV LQ
UHGXFH GLVHDVH WUDQVPLVVLRQ EHWZHHQ SDWLHQWY YLVLWRU
LQIHFWLRQV +$, DUH WKH PRVW FRPPRQ FRPSOLFDWLRQ RI D SH!
RQJRLQJ FDXVH RI PRUELGLW\ PRUWDOLW\ DQG H[FHVV KHDO
&RQWHPSRUDU\ ELRPHGLFDO :HVWHUQ EDVHG ,3 & SURJUDPV ZH

V DV D UHVXOW Rl WKH 6WXG\ RQ WKH (IIHFWLYHQHVV RI 1R
6(1,& ZKLFK SURYHG WKDW FRPSUHKHQVLYH LQIHFWLRQ FRQ\

KHDOWKFDUH DVVRFLDWHG LQIHFWLRQ UDWHYV %HIRUH WKHVH IR



WKH GHOLEHUDWH LQWHQW WR UHGXFH LQIHFWLRXV DJHQWYV SDVVI
DQG KRVSLWDO VHWWLQJYV KDG RQO\ EHHQ RFFXUULQJ IRU OLWWOH
LQ WKH fv. WKDW +ROPHV DQG 6HPPHOZHLVY VHSDUDWHO\ SXE
WUDQVPLVVLRQ RI SXHUSHUDO VHSVLV DQG GHVFULEHG WKH URO
WUDQVPLVVLRQ , Q .RFK DQG J)ULHGULFK WKHQ IRUPXODWHG
FDXVDWLYH UHODWLRQVKLS EHWZHHQ D PLFUREH DQG D GLVHDVH

UHFHQW HYLGHQFH EDVH WKDW WKH JHUP WKHRU\ RI GLVHDVH EHFEL

FRQWHPSRUDU\ :HVWHUQ EDVHG ,3 & SURJUDPYV

,QWHUQDWLRQDO ,3 & JXLGHOLQHYV DUH EDVHG RQ WKH UHODWLY
WKHRU\ DQG HYHQ QHZHU 6(1,& VWXG\ 7KHVH LQWHUQDWLRQDO ,3 &
EH XQLYHUVDOO\ LPSOHPHQWDEOH DFURVYV DOO KHDOWKFDUH VHWW
GLVHDVH WUDQVPLVVLRQ &RPSUHKHQVLYH ,3 & SURJUDPV LQIRUPH
ERWK KXPDQ UHVRXUFH DQG ILQDQFLDOO\ LQWHQVLYH 6XUYHLOC
DQWLELRWLF VWHZDUGVKLS SHUIRUPDQFH LPSURYHPHQW VWUDWH
DQG GLVLQIHFWLRQ SUDFWLFHV HQYLURQPHQWDO FRQWUROV DQG
K\JLHQH DJHQWY DOO IRUP HVVHQWLDO FRPSRQHQWY RI FRPSUHKHQC
,3 & SURJUDPV KDYH RIWHQ EHHQ HOLIWHGY IURP ZHOO UHVRXUFHC
DVVXPSWLRQ WKDW WKH\ FDQ EH GLUHFWO\ SODFHG LQWR KHDOWK F
UHJDUGOHVV RI GLITHUHQW UHVRXUFHV ODQJXDJH FXOWXUH RU EH
WUDQVPLVVLRQ /LIWLQJ DQG SODFLQJ WKHVH ,3 & SURJUDPV LQWR
WKDW KHDOWK V\VWHPV DQG VWDIlI DUH LQIRUPHG E\' DQG EDVH Wk
HYLGHQFH DQG WKDW WKH JHUP WKHRU\ XQGHUSLQV GHFLVLRQ PD
LPSRUWDQW WKHUH LV OLWWOH HYLGHQFH WKDW WKHVH DVVXPS\
EHIRUH ,3 & VIVWHPY DUH WUDQVIHUUHG RU LPSOHPHQWHG DFURVYV
HYLGHQFH WKDW KHDOWK V\VWHPV LQ ORZHU PLGGOH LQFRPH FRXQ\
WKDQ 86 JURVV QDWLRQDO LQFRPH SHU FDSLWD IDFH IXQGD

DWWHPSWLQJ WR LPSOHPHQW LQWHUQDWLRQDO ,3 & SURJUDPV



DQG QRQ FRPPXQLFDEOH GLVHDVH SRRUO\ IXQFWLRQLQJ RU PDLQ
JRYHUQDQFH KLJK FRVWV Rl WUHDWPHQW DQG ORFDO JHRJUDSKL
LPSOHPHQWDWLRQ RI KLJK FRVW DQG LQWHQVLYHO\ UHVRXUFHG F

SURJUDPY DOPRVW LPSRVVLEOH LQ PDQ\ UHVRXUFH OLPLWHG VHW

7KHUH LV FOHDU HYLGHQFH WKDW GLIIHUHQW SRSXODWLRQV D
/0,&V KDYH D YDULHW\ Rl EHOLHIV DERXW KRZ VLFNQHVV LV FDXVH
7KHVH EHOLHIV PD\ RU PD\ QRW DOLJQ ZLWK WKH JHUP WKHRU\

RQ KRZ KHDOWK V\VWHP OHDGHUV DUH LQYHVWLJDWLQJ WKHVH E
ORFDO ,3 & SURJUDPV 7KH LQIOXHQFH WKDW VRFLDO FXOWXUDO
KDYH RQ KHDOWK FDUH ZRUNHUV +&:V DQG WKHLU ,3 & SUDFWLFH
LV GHVSLWH KHDOWKFDUH IDFLOLWLHY EHLQJ VWDIIHG E\ +&:V ZKR
EDODQFH WKHLU RZQ ELRPHGLFDO WUDLQLQJ LQFOXGLQJ WKH Jt
XQGHUO\LQJ EHOLHI VIVWHPV DERXW VLFNQHVV GLVHDVH DQG K
VROXWLRQV WR LQIHFWLRQ FRQWURO FKDOOHQJHV LQ /0,&V 6SD!I
,3 & SURJUDPV HPEHGGHG LQ FRXQWULHV ZKHUH EXOWXUDO VSLL
RIWHQ DW RGGV ZLWK WKH ELRPHGLFDO JHUP WKHRU\ SUHPLVH R
LQWHUYHQWLRQV 7KH ODFN RI ,3 & SURJUDP VXFFHVV LQ WKHVH
$OOHJUDQ]L OHPLVK ZKR SRLJQDQWO\ LOOXVWUDWHG WKDW V
$%+5 IRU KDQG K\JLHQH ZDV VWLOO UHFRPPHQGHG LQ FRXQWULI

GXH WR UHOLJLRXY FRQYHQWLRQ

7R DSSO\ VXVWDLQDEOH ,3 & JXLGHOLQHYV DQG SUDFWLFHV LQ .
DQG OLQJIJXLVWLFDOO\ GLYHUVH SRSXODWLRQV ZLWK DQ\ PRGLFXP
QHHGYV WR EH FRQVLGHUHG 1RW RQH WKDW LV IRXQGHG LQ WKH
EXW RQH ZKLFK DOVR WDNHV LQWR FRQVLGHUDWLRQ WKH FXOWX
DQG EHOLHIV Rl GLVHDVH FDXVDWLRQ DQG WUDQVPLVVLRQ DQG I

PRGHO FDQ VLW



&XOWXUDOO\ FHQWUHG DSSURDFKHV WR XQC
SUHYHQWLRQ DQG FRQWURDO

B3HRSOH DFURVV WKH JOREH OLYH ZLWK FRPSOH[ FXOWXUDO EHO
VLQJOH UHDOLW\ UDWKHU HQJDJH ZLWK FR H[LVWLQJ EHOLHIV WKD'
7TKHVH EHOLHI VA\VWHPV PD\ RU PD\ QRW LQFOXGH ELRPHGLFLQH 7KH
DFURVV WKH JOREH RQ WKH FDXVH DQG WUDQVPLVVLRQ RI &29,' :
PD\ QRW LQFOXGH IDFH PDVNV DQG VFHSWLFLVP RYHU &29," YDFFLQ
JHUP WKHRU\ GRHV QRW XQLIRUPO\ LQIRUP SHRSOHVY EHOLHIV DET
HYHU\ VHWWLQJ $ FRQWDJLRQ WKH FHQWUDO SOD\HU LQ WKH
WUDQVPLVVLRQ LV QRW UHFRJQLVHG LQ WKH EHOLHI VAIVWHPV RI PD
LQ PDQ\ FXOWXUHVYT VLFNQHVY WUDQVPLVVLRQ FRXOG EH VHHQ WR |
EHOLHI WKDW LI RQH SHUVRQ FRPHV LQWR FRQWDFW ZLWK DQRWKHL
DOVR GHYHORS WKH VLFNQHVV +RZHYHU WKH XQGHUO\LQJ EHOLL
QHFHVVDULO\ DWWULEXWHG WR WKH JHUP WKHRU\ EXW FDQ EH D FF

DQG VSLULWXDOO\ LQIOXHQFHG NQRZOHGJH EDVH

%HOLHIV DURXQG WKH FDXVH RI VLFNQHVY DOVR GLFWDWHYV WUL
EHOLHYHG WKDW LOOQHVV LV FDXVHG E\ ZLWFKFUDIW RU VRUFHU\
SURYLGHUV VXFK DV D WUDGLWLRQDO KHDOHU RU &KULVWLDQ IDL
KRZHYHU LI D JHUP LV SHUFHLYHG DV WKH FDXVDWLRQ RI GLVHDVH !

KRVSLWDO RU KHDOWK FOLQLF PD\ EH WKH SULPDU\ SRLQW RI FRQW

ORVW LI QRW DOO DQ\ FXOWXUHVY DGRSW VRPH IRUP RI PHGLFDO
DQG WUDGLWLRQDO IRON PHGLFLQH LV XVHG LQ FRPELQDWLRQ IRU
WUHDWPHQW VHHNLQJ LV QRW DOZD\V DQ LGHRORJLFDO DSSURDFK
VHHNLQJ WUHDWPHQW VHH QRWKLQJ ZURQJ LQ XVLQJ PRGHUQ DQG
FRQFXUUHQWO\ DQG KHDOHUV WKHPVHOYHV RIWHQ VSDQ PXOWLS

VWUDWHILFDOO\ EHWZHHQ GLIITHUHQW JHQUHV RI WKHUDS\



'LWK YDVW GLIIHUHQFHV LQ EHOLHIV LQ WKH FRQFHSW RI VLFN(
WUHDWPHQW VHHNLQJ SUDFWLFHVY DQG WKH UHDOLW\ Rl PHGLFD
VIVWHP EDVHG RQ WKH ELRPHGLFDO PRGHO DORQH ZLOO E\ GH\
VROXWLRQ WR UHGXFLQJ LQIHFWLRXV GLVHDVH WUDQVPLVVLRQ 7
DQG :HVWHUQ NQRZOHGJH ZLWKLQ D SRSXODWLRQ PDNHV LPSOHP|
WKH JHUP WKHRU\ FKDOOHQJLQJ 7KH LPSOHPHQWDWLRQ RI D PH
SURJUDP FDQQRW VLPSO\ IROORZ DQ H[WHUQDO HEOXHSULQWTY EX
ORFDO FXOWXUDO FRQWH[W DQG DQ LQWHUSUHWDWLRQ RI WKH IXC

DFWLRQV

SHVHDUFK FRQWHI[W

7KH FRQWH[W IRU WKLV VWXG\ LV $WRLIL $GYHQWLVW +RVSLWIL
RI WKH 6RORPRQ ,VODQGYV $$+ VHUYHV D SRSXODWLRQ RI DURXQC
VPDOO UHPRWH YLOODJHVY DQG LV ORFDWHG LQ WKH (DVW .ZDLR
S$URXQG Rl 6RORPRQ ,VODQGHUV LGHQWLI\ WKHPVHOYHV DV &KU|
LQ FRDVWDO YLOODJHVY KRZHYHU PDQ\ DQFHVWUDO UHOLJLRXV E
VWLOO VWURQJO\ KHOG DQG DFWLYHO\ SUDFWLFHG E\ WKRVH WHK
KDPOHWYV JRU WKH UHVLGHQWY RI WKH PRXQWDLQ YLOODJHV
DUH LQWHJUDO LQ HYHU\GD\ OLIH DV WKH\ DUH HYHU SUHVHQW
PDNLQJ 7KH VXFFHVV RU IDLOXUH LQ PDQ\ HYHU\GD\ DFWV RI O
ZLOO RQO\ VXFFHHG ZLWK WKH VXSSRUW RI DQFHVWUDO VSLULWYV
DQG IROORZHG E\ WKH PRXQWDLQ SHRSOH RI .ZDLR DUH FRPSOH]
RU pWDEXY EULQJV SXQLVKPHQW LQ WKH IRUP RI VRFLDO DQG HF
GHDWK ILNHZLVH WKH UHVLGHQWY RI FRDVWDO YLOODJHV LC
&KULVWLDQ GHLWLHY DQG VSLULWY WKDW LQFOXGH -HVXV DQG KL
pHYLOY DQJHOV 7KHVH GHLWLHYVY DQG VSLULWY DUH LQWHJUDO
PDNLQJ 7KH UXOHV GLFWDWHG E\ &KULVWLDQ OHDGHUV DUH FRI

WHDFKLQJY EULQJV SXQLVKPHQW IURP *RG DQG VRFLDO DQG HFRQ



7KH EHG $$+ RSHQHG LQ LV RSHUDWHG E\ WKH 6HYHQWK
FKXUFK LQ WKH 6RORPRQ ,VODQGV $$+ ZDV GHVLJQHG E\ ZKLWH
HYDQJHOLFDO WRRO WR FRYHUW SHRSOH IURP uKHDWKHQLVPY WR E}
JURP WKH RSHQLQJ RI WKH KRVSLWDO LQ VWDII LGHQWLILH
PLVVLRQDULHVY 7KLV WHUPLQRORJ\ DQG DSSURDFK FRQWLQXH
OLVVLRQDU\TV H[SRVXUH WR WKH OHODQHVLDQ FXOWXUH RI 3DSXD 1
ODFNHG LQSXW IURP WKH ORFDO FRPPXQLW\ DQG DV VXFK SUHVHQ
.ZDLR SHRSOHTV FXVWRPDU\ EHOLHIV 7KH OD\RXW RI WKH KRVSL
DQG ZRPHQYV WRLOHWYVY LV LQFRUSRUDWHG ZLWKLQ WKH PDLQ KRV
.ZDLR FXOWXUDO V\VWHPV RU ZD\V Rl PDLQWDLQLQJ D KHDOWK\ LQG
.ZDLFOVWRMZ WDHERU D PDQ WR HQWHU DQ DUHD FRQWDLQLQJ ZRPFH
WKXV EUHDNLQJ DQFHVWUDO ODZ DQG DV VXFK PDQ\ .ZDLR ZKR ZR\
DFFHVV KRVSLWDO VHUYLFHV 7KH VHUYLFHV SURYLGHG DV
LQWHUSUHWDWLRQV Rl &KULVWLDQLW\ LQFOXGLQJ 6'$ IRRG WDERRYV
DQG uUXQFOHDQYT IRRGV 'HVSLWH WKHVH FKDOOHQJHV IRU SHRSOH
WKH KRVSLWDO KDV KDG D VROLG UHSXWDWLRQ IRU GHOLYHULQJ K

&KULVWLDQ SRSXODWLRQ

,Q GHWHUPLQLQJ KRZ ,3 & SUDFWLFHVY FRXOG EH LPSURYHG DW §
RI DQ DFFHSWDEOH DQG VXVWDLQDEOH ,3 & SURJUDP WKH PHDQL
H[SORUHG ZLWK VWDII DQG WKH FRPPXQLW\ PHPEHUV WR ZKLFK WI
SUHYHQWLRQ DQG FRQWURO SUDFWLFHY QHHGHG WR EH DVFHUWDLQ

QHHGHG WR EH VRXJKW DQG LPSOHPHQWHG WR HQKDQFH LQIHFWLRC(

OHWKRGYV

SDUWLFLSDWRU\ $FWLRQ 5HVHDUFK 3%$5 ZDV XVHG LQ WKLV VW
IUDPHZRUN IRU FRPPXQLW\ EDVHG SDUWLFLSDWRU\ UHVHDUFK &%35

RI SHRSOH ZLWKLQ WKLV FRPSOH[ VHWWLQJ 'LWKLQ WKLV 3%5



PHWKRG XVHG WR GLUHFWO\ LQYHVWLIJDWH KRZ SHRSOH XQGHUVW
SHRSOH DQG KRZ WR SUHYHQW WKLV WUDQVPLVVLRQ 3KRWRYRLF
DQDO\WLY DQG LOQWHUSUHWDWLRQ XVLQJ SKRWRJUDSK\ 3KRWR
E\ :DQJ DQG %XUULV DQG LV D TXDOLWDWLYH DFWLRQ RULHQWH
XVHG LQ HGXFDWLRQ KHDOWK DQG VRFLDO VFLHQFHV 3KRWRYF
FDPHUDVY WR UHVHDUFK SDUWLFLSDQWY WR WDNH SKRWRJUDSKYV I
SKRWRJUDSKY DUH WKHQ UHYLHZHG LQ SDUWQHUVKLS EHWZHHQ V
UHVHDUFKHU WR H[SORUH WKH VWRU\ EHKLQG WKH SKRWRJUDSK D
UHVHDUFK TXHVWLRQ 7KLV SURFHVV LV IRXQGDWLRQDO WR &%35
RlI SRZHU DQG WUXVW EHWZHHQ UHVHDUFK SDUWLFLSDQW DQG UH
RI WKH UHVHDUFK SURFHVVY DQG UHVHDUFK UHVXOWY E\ UHVHDUFK
DOORZV DQ LQ GHSWK LQYHVWLIJDWLRQ RI WKH PHDQLQJ EHKLQG
XQGHUVWDQGLQJ RI VDOLHQW LVVXHV EHFDXVH SDUWLFLSDQWYV
,PSRUWDQWO\ SKRWRJUDSKV WDNHQ ZLWKLQ D 3KRWRYRLFH

SHUVSHFWLYHV RI WKH LVVXH EHLQJ VWXGLHG

7KH VXFFHVVIXO LPSOHPHQWDWLRQ RI DQ ,3 & SURJUDP UHOLH
WUDLQHG +&: DQG pDQFLOODU\YT VWDII VXFK DV FOHDQHUV ODX
PDLQWHQDQFH VWDII DOO RI ZKRP SOD\ D SLYRWDO UROH LQ KRV
KDYH D ORZHU OHYHO RI IRUPDO HGXFDWLRQ PHDQLQJ WKH\ PD\ El
DQG KDYH QRW EHHQ WDXJKW WKH VDPH PHGLFDO RU WHFKQLFDO \
$QFLOODU\ VWDII DUH RIWHQ HPSOR\HG IURP FRPPXQLWLHV VXUUI
DUH RIWHQ WKH VDPH VRFLDO DQG RU FXOWXUDO JURXS DV SDWL
WKHUHIRUH SURYLGHY DQ DYHQXH IRU WKRVH ZKR GRQYW XVH P
DQG RU PD\ KDYH QRW EHHQ WDXJKW UHDGLQJ RU ZULWLQJ WR SEC
DQG KDYH WKHLU VWRULHY DQG WKHLU pYRLFHY SULRULWLVHG LQ

FDPHUD WR +&: DQG WR DQFLOODU\ VWDII DW $$+ WR GRFXPHQW W]



Rl ,3 & UHPRYHG WKH EDUULHUV RI ODQJXDJH SRVLWLRQ HGXFDWL

VWDWXYVY DQG HQDEOHG RSHQ GLVFXVVLRQ DURXQG ,3 & SUREOHPV C

'‘DWD FROOHFWLRQ

'DWD FROOHFWLRQ RFFXUUHG DW $$+ RYHU WZR WLPH SHULRGYV
1RYHPEHU RI DQG SKDVH WZR PRQWKY ODWHU LQ 2FWREHU
$$+ VWDII VHQLRU VWDIlI IURP WKH FR ORFDWHG 3DFLILF $GYHQW
UHVHDUFK DVVLVWDQW 5% ZKR VSRNH IOXHQW (QJOLVK B6RORPRQ
WUDQVODWHG LQIRUPDWLRQ EHWZHHQ SDUWLFLSDQWY DQG SULPD!
FROOHFWLRQ SKDVHV FUHDWHG D OLVW RI +&:V DQG DQFLOODU\ V'
,3 & DW $$+ ,QLWLDO UHFUXLWPHQW FRQVLVWHG RI VWDII DQG W
7KH WZR FRPPXQLW\ PHPEHUV ZHUH LQFOXGHG DW WKH UHFRPPHQ
2IILFHU WR LQFOXGH SHUVSHFWLYHV I[URP SDWLHQWY DQG WKHLU II
7KLV SURYLGHG D VDPSOH RI GLIIHUHQW HPSOR\PHQW UROHV HG

EDFNJURXQGYV ZKR FRXOG RIITHU DOWHUQDWH YLHZSRLQWY DERXW ¢

7TDEOH 3DUWLFLSDQWY UHFUXLWHG DW SKDVH RQH

3DUWLFLSD@WH \HDUV(8XFDWLRQ 5ROH DW KRVSLWDO

FRGH LI NQRZQ

& *UDGH &OHDQHU

& 1R VFKRROLQJ &OHDQHU

) BQNQRZQ 1R VFKRROLQDQWRN )DPLO\ PHPEHU

) 3ULPDU\ VFKRRO ':DQWRN )DPLO\ PHPEHU

-1 'LSORPD RI 1XUVLQJ -XQLRU 1XUVH )LUVW \HDU

JUDGXDWLRQ

-1 'LSORPD RI 1XUVLQJ -XQLRU 1XUVH

-1 'LSORPD RI 1XUVLQJ -XQLRU 1XUVH

1R VFKRROLQJ &RRN




8QNQRZQ

1R VFKRROLG&RRN

1R VFKRROLQJ &RRN

1( 'LSORPD RI 1XUVLQJ 1XUVH (GXFDWRU 3$8
1( %DFKHORU LQ 1XWXWIMMHI (EXFDWRU 3$8
3ULPDU\ +HDOWK &DUH
1( ODVWHU RI 1XUVLRUVH (GXFDWRU 3$8
6FLHQFH
3D %DFKHORU RI OHGHGDEDO /DERUDWRU\ 7HFKQRORJ
/IDERUDWRU\ 6FLHQFH
3D %DFKHORU RI OHGHGEDEDO /DERUDWRU\ 7HFKQRORJ
/IDERUDWRU\ 6FLHQFH
3K 3KDUPDF\ $VVLVSOIRQUPDF\ $VVLVWDQW
FRXUVH
61 'LSORPD RI 1XUVLQJ 6HQLRU 1XUVH
61 'LSORPD RI BHQLRU 1XUVH OLGZLIH
1XUVLQJ ODVWHU RI
OLGZLIHU\
61 'LSORPD RI 1XUVLQJ 6HQLRU 1XUVH

&HUWLILFDWH LQ (OHFWULFDO ODLQWHQDQFH ZI

8QNQRZQ

8QNQRZQ ODLQWHQDQFH ZRUNHU

8QNQRZQ

8QNQRZQ ODLQWHQDQFH ZRUNHU

&HUWLILFDWH LQ %XLOGLQJ ODLQWHQDQFH ZRL

1R 6FKRROLQJ ODLQWHQDQFH *URXQGVPDQ

&HUWLILFDWH LQ %XLOGLQJ ODLQWHQDQFH ZRL

. UD\ 7THFKQLFLDQUD\ WHFKQLFLDQ
FRXUVH

'‘DWD FROOHFWLRQ SURFHGXUH

'DWD FROOHFWLRQ IROORZHG WKH WKUHH FRPPRQ 3KRWRYRLF

WKDW LQFOXGHG WKH XVH RI FDPHUDV WKH HWKLFV RI SKRWRJU



HSRZHUY DQG WKH UHWXUQ RI SKRWRJUDSKY EDFN WR WKH FRPPXC
REMHFWY RU VLWXDWLRQV WKDW SDUWLFLSDQWY EHOLHYHG EHV
SDUWLFLSDWRU\ DQDO\VLY 7KH SDUWLFLSDWRU\ DQDO\VLY KDG D W
VHOHFWLQJ WKH PRVW PHDQLQJIXO SKRWRJUDSKYV LL FRQWH[WX

VWRULHY DERXW WKH SLFWXUHV DQG LLL FRGLI\LQJ WKH SKRWRJL

JROORZLQJ WKH WUDLQLQJ H[HUFLVH SDUWLFLSDQW JURXSV ZI
SKRQH DQG D FR GHVLJQHG 3KRWRYRLFH VWDWHPHQW 7KH VWDWH
UHVHDUFKHU DQG FR UHVHDUFKHUV ZDV SURYLGHG WR WKH SDU\
BRORPRQ ,VODQGV 3LMLQ DQG GHSLFWHG WKH PHDQLQJ RI LQIH
WUDQVPLVVLRQ LQ QRQ WHFKQLFDO WHUPLQRORJ\ 7KH (QJOLVK YHL
FDQ VLFNQHVV SDVV IURP RQH SHUVRQ WR DQRWKHU DW $WRLIL +R
WLQWLQJ EOR LX LXIHOD KDR QDR VLNL VDYH SDV JR OR QDUD PD
VWDWHPHQW KHOSHG SDUWLFLSDQWY IUDPH WKHLU SKRWRJUDSKV !
SDUWLFLSDQWY IXUWKHU XQGHUVWDQG WKH VWXG\ 3DUWLFLS
ZRUN SURIHVVLRQDO JURXSV DV UHFRPPHQGHG E\ WKH FR UHVHDUF
ZHUH JLYHQ WKH FDPHUDV IRU KRXUV DQG DVNHG WR WDNH QR
DURXQG WKH KRVSLWDO WKDW EHVW GHSLFWHG WKHLU SHUFHSWLR
UHWXUQHG WKH SKRWRJUDSKY ZHUH GRZQORDGHG WR WKH ODSWRS

FDPHUD ZDV JLYHQ WR WKH QH[W JURXS

(DFK KRPRJHQRXV ZRUN SURIHVVLRQDO JURXS ZDV LQWHUYLHZH
DW D PXWXDOO\ FRQYHQLHQW WLPH DQG LQ D QHXWUDO RU FRQY
SURYLGHG ZLWK D SULQWHG DQG ODPLQDWHG FRS\ RI WKHLU SKRWR
WKHLU PRVW PHDQLQJIXO LQ FDVHV ZKHUH JURXSV WRRN OHVV W

GLVFXVVHG 7KH DFURQ\P 3+272 ZDV XVHG WR JXLGH WKH VHPL VWU
3 'HVFULEBKRKXRK

+ KDWDRYSHQLQJ LQ \RXU SLFWXUH"



2 K\ GLG \RX WDRHVDKEKRWR

7 :KDW GRHV WKHLOOSKVFWXWRKW \RXU UROH DW WKH KRVSLWDO"
2 +RZ FDQ WKLV SLEF0WSRUWIQRWILGEGHK IRU WKH KRVSLWDO WR LP
$GDSWHG IURP

7KH JXLGH HQDEOHG SDUWLFLSDQWY WR GLVFXVV WKH QXL
SKRWRJUDSKY DQG DOORZHG UHVHDUFKHUV DQG SDUWLFLSDQW
UHVHDUFK TXHVWLRQ 3DUWLFLSDQWY ZHUH DVNHG WR SURYLGH
GHSLFWHG WKH HVVHQFH RI WKH VWRU\ 7KH GLVFXVVLRQV ZHUH
.ZDLR ODQJXDJH 6RORPRQ 3LMLQ DQG (QJOLVK * DQG YDULHG EHYV

SUHVHQW DQG LQWHUYLHZY DERXW WKH SKRWRJUDSKVY ZHUH UHFR

,Q SKDVH WZR RI WKH SURMHFW PRQWKY DIWHU 3KDVH 3
SKRWR HOLFLWDWLRQ LV ZKHUH D SKRWR LV LQVHUWHG LQWR D U
OHYHO RI WKLONLQJ DERXW WKH REMHFW RI WKH SKRWR (D
SDUWLFLSDQW SKRWRJUDSKV WDNHQ LQ SKDVH HI[FOXGLQJ WKHL
WKH RULJLQDO 3KRWRYRLFH VWDWHPHQW 3DUWLFLSDQWYV ZHUH
SKRWRJUDSKV WKDW WKH\ WKRXJKW EHVW UHSUHVHQWHG WKH VW|
DQVZHUHG WKH UHVHDUFK TXHVWLRQ WZR TXHVWLRQV ZHUH DV
VLFNQHVYVY SDVV IURP RQH SHUVRQ WR DQRWKHU LQ WKH KRVSLWD
GLITHULQJ HGXFDWLRQDO UHOLJLRXV ZRUN UROH DQG FXOWXUDO
UHVHDUFKHUVY GLG QRW DVVXPH WKDW RQH SHUVRQTV SHUFHSV

WUDQVPLVVLRQ LQ WKH KRVSLWDO ZDV D VKDUHG YLHZ

%HWZHHQ SKDVH RQH DQG SKDVH WZR D PDMRU VWDII WXUQRYF
WR RWKHU KRVSLWDOV LQ 6RORPRQ ,VODQGY DQG RU ZHUH LQYR
GULYH WR WKH QHLJKERXULQJ FRXQWU\ RI 9DQXDWX 7KLV LQFO
1XUVH $V D UHVXOW RI VWDII WXUQRYHU VRPH QHZ SDUWLFLSDQW

LOQYROYHPHQW ZDV FDUHIXOO\ FRQVLGHUHG DV WKH\ ZHUH QRW LQ



SKDVH KRZHYHU WKH WHFKQLTXH RI puySKRWR HOLFLWDWLRQT GLG (
RQ WKHLU RZQ SKRWRJUDSKYV 1HZ SDUWLFLSDQWY ZHUH YDOXH
RZQ YDOXDEOH LQVLIKWY DQG WKHLU RZQ LOWHUSUHWDWLRQV RI ,3

SDUWLFLSDQWY EHFDPH D SDUW RI WKH VWXG\ 7DEOH

7TDEOH $GGLWLRQDO SDUWLFLSDQWY UHFUXLWHG DW SKEC

3DUWLFLSD®WH \HDU\YG&FDWLRQ 5ROH DW KRVSLWDO
FRGH LI NQRZQ
1( %DFKHORU LQ OLGZLIHU\ 1XUVH (GXFDWRU 3%$8
61 %DFKHORU LQ &B®HQLRIDOLXUVH
1XUVLQJ
*UDGH ODLQWHQDQFH ZRUNHU
JRUP ODLQWHQDQFH $SSUHQWLFH
YRUP ODLQWHQDQFH $SSUHQWLFH

'‘DWD DQDO\VLYV

'DWD IURP SKDVH RQH SKRWRJUDSKV LOWHUYLHZ WUDQVFULSW'
LOWR 19LYR VRIWZDUH DQG LQGXFWLYHO\ DQDO\WWHG WR H[SOR
LGHQWLILHG VLPLODULWLHY DQG GLIIHUHQFHV RI FRQYHUVDWLRQV
DFWLRQV 1RGHV FRGHYV EDVHG RQ WKHVH HPHUJLQJ FOXVWHUV Z
VRIWZDUH ZLWK VHFWLRQV RI GLDORJXH DQG UHODWHG SKRWRJUDS
QRGHV ZHUH LQLWLDOO\ LGHQWLILHG LQ WKH ILUVW URXQG RI RSH
FRGHY ZHUH GLVDVVHPEOHG DQG UHDVVHPEOHG DFFRUGLQJ WR WKH

DQG FROODWHG XQGHU ILYH EURDG WKHPHYV 7DEOH

'‘DWD IURP SKDVH WZR ZHUH DQDO\WHG DQG D IXUWKHU QRGHYV
ZLWKLQ RQH RI WKH ILYH H[LVWLQJ WKHPHY FUHDWHG GXULQJ SKD
GXULQJ WKH VHFRQG SKDVH HQKDQFHG WKH FUHGLELOLW\ DQG WU.

DQDO\WVLV RI WKH VDPH SKRWRJUDSK E\ GLITHUHQW SDUWLFLSDQWYV



&RPPRQO\ FKRVHQ SKRWRJUDSKVY LQGLFDWHG WKDW WKH REME
LVVXH QRW MXVW IRU WKH LQLWLDO SKRWRJUDSKHU EXW PRUH EU
F\FOH RI GDWD DQDO\WLV WZHQW\ WZR SKRWRJUDSKYVY ZHUH FRGHG
WKH SKRWRJUDSK HJ 1(3 OXOWLSOH SKRWRJUDSKV RI WKH VD

SKRWRJUDSKHUV ZHUH FRGHG WR WKH VDPH QRGH

7R FROODWH DOO WKH VWRULHYVY FHOQWUHG RQ D VLQJOH SKRW
GDWD IURP ERWK SKDVHV ZKLFK UHIHUHQFHG WKH SKRWRJUDSK :
QHZO\ FUHDWHG QRGH (DFK SKRWR QRGH ZDV WKHQ SULQWHG ZL\
D YLVXDO UHSUHVHQWDWLRQ RI WKH OLQNDJHVY EHWZHHQ FRGHV V

DFURVVY WKH HOQWLUH GDWD VHW

(WKLFDO FRQVLGHUDWLRQV

7KLV VWXG\ UHFHLYHG HWKLFDO DSSURYDO IURP -DPHV &RRN
WKH 6RORPRQ ,vODQGYV +HDOWK 5HVHDUFK DQG (WKLFV 5HYLHZ %

ZULWWHQ OHWWHU RI VXSSRUW IURP WKH &KLHI ([HFXWLYH 2IILFH!

&RQVHQW WR SDUWLFLSDWH

, QWHUYLHZYVY ZHUH FRQGXFWHG DIWHU REWDLQLQJ IRUPDO ZUL

LQYROYHG LQ WKLV VWXG\

SHVXOWYV

7TKH PXOWLGLPHQVLRQDO VWRULHY EHKLQG HDFK SKRWR PDG
KHQ YLVXDOLVLQJ WKH UHODWLRQVKLSY EHWZHHQ WKH SKRWRJUI
ZHE ZDV UHYHDOHG )LJ 7KLY ZHE RI LGHDV FRQFHSWV DQG W
IRUPDO URXWLQH RUWKRGR[ ELRPHGLFDO SURFHVVHV Rl ,3 & KRz

HQDEOHG D PXFK ULFKHU QXDQFHG DQG ORFDOO\ LQIRUPHG ZD\ R

)LJ &RPSOH[ ZHE RI FRQFHSWYVY LGHDV DQG WKHPHV



'‘DWD zDV DJJUHIJDWHG IURP WKH HQWLUH GDWD VHW ZLWK WZR F
JLUVWO\ ZKDW LV NQRZQ DQG EHOLHYHG DERXW VLFNQHVV WUDQVI
FXUUHQW ,3 & SUDFWLFHYV DW $$+ DUH DQG ZK\ 7KH VHFRQG WKHPF

7TDEOH

7TDEOH 7KHPHV HPHUJLQJ IURP GDWD DQDO\VLV

7KHPHV

:KDW LV NQRZQ DQG EHOLHYHG DERXW VLFNQHVV WUDQVPLVVLR

D .QRZLQJ DQG SUDFWLFLQJ

E .QRZLQJ DQG 127 SUDFWLFLQJ

F 3UDFWLFLQJ DQG 127 NQRZLQJ

G 127 SUDFWLFLQJ DQG 127 NQRZLQJ

7KLY SDSHU SUHVHQWY DQG GLVFXVVHV UHVXOWY IURP 7KHPH

SUHVHQW DQG GLVFXVV UHVXOWY IURP WKHPH

'KDW LV NQRZQ DQG EHOLHYHG DERXW VLFNQH

.QRZOHGJH DERXW VLFNQHVV WUDQVPLVVLRQ ZDV FRQYH\HG E\ ¢
L SKRWRJUDSKV H[SODLQHG WKURXJK WKH JHUP WKHRU\ DQG KR\

SKRWRJUDSKVY H[SODLQHG WKURXJK D VRFLDO VSLULWXDO DQG FXO

L 3KRWRJUDSKV H[SODLQHG WKURXJK WKH
KRVSLWDO K\JLHQH SURFHVVHYV

6LFNQHVYV WUDQVPLVVLRQ ZDV H[SODLQHG E\ D -XQLRU 1XUVH W

UHSUHVHQWHG LQDGHTXDWH GLVLQIHFWLRQ SURFHVVHV RI RSHUDW|

)LJ -13 1RW SURSHU VRDN LQVLGH



7KH VWRU\ KHUH LV WKDW WKLV LV LQ WKHDWUH WKLV LV R
KDSSHQ LV WKDW « WKH\ EULQJ LW EDFN DQG ZH VRDN LW KF

DIWHU ZH VRDN LW ZH ZDVK LW PD\EH DIWHU ILYH PLQXWHV F

$IWHU XVH ZH SRXU WKH GLUW\ RQH $QG ZH XVH WKH QHZ R
EXV\ VRPHWLPHV « DOO WKH QXUVHV MXVW SXW LW LQ WKH
ZDWHU DQG WKDWYV LQFUHDVH PRUH JHUP LQ WKH ZDWHU LQ
GRQTW FRPH DQG VHH WKLV RQH PD\EH WKH ZKROH GD\ ZH M

ZDWHU -1

$ 6HQLRU 1XUVH H[SODLQHG VLFNQHVYVY WUDQVPLVVLRQ WKURX:
WKDW UHSUHVHQWHG KRZ VLFNQHVV FRXOG EH WUDQVPLWWHG E\

KDQGV WR DQRWKHU )LJ
yLJ 613 6DPH KDQG WRZHO PRUH KDQGV PRUH LQIHFW

«7TKH QXUVHV ZH MXVW XVH WKH VDPH KDQG WRZHO WKURXJK
VRPHWLPHVY WKRVH FRPLQJ LQ WKH RWKHU VKLIW WKH\ XVH V

DV ZHOO 7R GU\ WKHLU KDQGV DIWHU WRXFKLQJ SDWLHQW

, WRRN WKLV SKRWR EHFDXVH LW FDQ FDXVH LQIHFWLRQ WR \
WR DQRWKHU DOVR WKH KDQG WRZHO WKHUH KDYH JHUPYV

61

6LFNQHVY WUDQVPLVVLRQ ZDV H[SODLQHG E\ D FOHDQHU ZKF
KV\JLHQH SURFHVVHV $OWKRXJK QRW VSHFLILFDOO\ WDONLQJ DER
FOHDQHU GLG LGHQWLI\ D SKRWRJUDSK RI D GLUW\ SDWLHQW WRLC

EH WUDQVPLWWHG ZKHQ WKH WRLOHW ZDV QRW FOHDQ )LJ

7KLV LV D WRLOHW \RX VHH KHUH LWV KDYH GLUW\ RQ LW Zk
WKLV WRLOHW DQG WKHQ VRPHWLPHYVY VRPH RI WKH SDWLHQW

DQG LW FDQ SDVV VLFNQHVV WR DQRWKHU SDWLHQW & wu

)LJ &3 $ GLUW\ WRLOHW



$ FRRN H[SODLQHG VLFNQHVYVY WUDQVPLVVLRQ WKURXJK D SKRW,|
LPSRUWDQFH RI ZHDULQJ D XQLIRUP WR PDLQWDLQ K\ JLHQH SUDFWL

WUDQVPLVVLRQ )LJ
)LJ .3 W V LPSRUWDQW WR KDYH XQLIRUP

6KH vD\ WKDW ZH KDYH WR ZHDU XQLIRUP DQG FOHDQ WR F
EHFDXVH ERG\ LV GLUW\ VR ZH KDYH WR FRYHU RXU ERG\ RW

JR LQ WR WKH IRRG DQG ZKHQ ZH XVH LW DQG ZLOO JHWWLQJ V

6LFNQHVV WUDQVPLVVLRQ ZDV DOVR H[SODLQHG E\ WKH PDLQW|
VLFNQHVVY WUDQVPLVVLRQ ZKHQ KRVSLWDO K\ JLHQH SURFHVVHV ZHL

RI D UXEELVK ELQ ZLWKRXW D OLG )LJ
)LJ 63 1R JRRG LW V EDG

7KH UXEELVK KHUH VPHOO EHFDXVH WKH UXEELVK ELQ GRHVQ
LW DQG ZKHQ LWV URWWHQ WKH IOLHV VWHS LQ DQG JR EDFN
DQG LW ZLOO DIIHFW WKH SDWLHQW DQG DOVR LW ZLOO FI

WUDQVODWHG

LL 3KRWRJUDSKV H[SODLQHG WKURXJK D VE
FXOWXUDO SURFHVYV

&DXVHV RI GLVHDVH WUDQVPLVVLRQ H[SODLQHG WKURXJK VRF
SURFHVVHY ZHUH H[SUHVVHG E\ DOO SDUWLFLSDQW JURXSV UHJDU(
SRVLWLRQ DW WKH KRVSLWDO ODQ\ SDUWLFLSDQWYV ERWK +&: DQG
RI UXEELVK DURXQG WKH KRVSLWDO JURXQGY DQG HPSKDVLVHG WKF
VLFENQHVY WUDQVPLVVLRQ IRU WKHPVHOYHY DQG SDWLHQWYV $00 S
I[IURP WKH PRXQWDLQ YLOODJHYVY EHOLHYHG WKH KRVSLWDO UXEELYV
KHQ WKH UXEELVK ZDV EXUQHG WKH VPRNH IURP WKH EXUQLQJ IHP

WKH UHDOP RI WKH DQFHVWUDO VSLULWY DQG DQJHU WKH VSLULWYV



ZLWK DQFHVWUDO VSLULWVY WR HQVXUH SURWHFWLRQ IURP KDUP
DQFHVWUDO VSLULWY ZHUH DQJHUHG SURWHFWLRQ FRXOG EH ZL

VLFNHU RU QRW UHFRYHU IURP H[LVWLQJ VLFNQHVV )LJ
)LJ ) 3 3ROOXWHG DLU

7KH SDJDQ FXVWRP RU EXVK SHRSOH « WKH\ GRQTW ZDQW 0D\
« ZKHQ WKH\ EXUQ WKH UXEELVK WKHUH LW ZLOO FDXVH IR

SHRSOH ZLOO JHWWHP VLEN )

+RVSLWDO VWDII ZHUH IXOO\ DZDUH WKDW UHJDUGOHVV RI W
KRVSLWDO PHGLFDWLRQ ZKHQ WKH SHRSOH IURP WKH PRXQWDLQ\
UHVWRUH WKHLU UHODWLRQVKLS ZLWK DQFHVWRUV E\ SURYLGLQJ

DQFHVWRUV ZKLFK ZLOO LPSURYH WKHLU KHDOWK

/ILNH ZKHQ WKH EXVK SHRSOH JR EDFN WR WKHLU KRPHV WKH

IRU WKHLU $QFHVWRUV WR PDNH WKHP EHWWHU )

7KH PDLQWHQDQFH VWDII UHVSRQGHG WR WKLV H[SODQDWLRC

LPSOLFDWLRQV IRU UXEELVK GLVSRVDO VLWHYV

«WKH SUREOHP LV VRPH PRXQWDLQ SHRSOH WKH\ FDPH GI
VRPHWKLQJ WKH\ JR RK WKH\ EXUQ VRPHWKLQJ IURP WKH U:
ZLOO DVN FRPSHQVDWLRQ RQ WKH KRVSLWDO VR HYHQ ZH
GRZQ WKHUH WKH\ VWLOO WDON DERXW LW VR ZH KDYH Q

UXEELVK VR ZH JR GRZQ VWUDLW WR WKH ZKDUI

'"HVSLWH NQRZLQJ DERXW WKH VSLULWXDO EHOLHIV WKDW KI
SHRSOHYV VRFLHW\ DQG FXOWXUH IRU WKRXVDQGV RI \HDUV D
PRXQWDLQ SHKREHUYWDQG DERXW WKH ELRPHGLFDO PRGHO RI GLV

H[SODLQHG WR WKHP

6R LI VRPHRQH FDPH IURP WKH KRVSLWDO DQG WKH\ UH IURP

\RX WKLQN WKH\ XQGHUVWDQG WKH FDXVH DQG HIIHFW RI GLV



6RPH GR VRPH GRQTW« %XW , WKLQN LI ZH H[SODLQ FOHDU W

XQGHUVWDQG -1
6RPH SDUWLFLSDQWYV H[SODLQHG VLFNQHVV WUDQVPLVVLRQ DNL

7KH IOLHVY VRPHWLPHYVY VWHS RQ RXU IRRG WKH IOLHV FDPH
JHWWLQJ URWWHQ DQG VPHOO DQG WKH ZRUP JHW LQWR WKH
DIITHFW XV SDWLHQW«ZKHQ WKH SDWLHQW VPHOO LW DQG EUHD

ERG\ ) WUDQVODWHG

&DXVHV RI GLVHDVH WUDQVPLVVLRQ ZHUH QRW RQO\ H[SODLQHG
IUDPHZRUNV EXW DOVR LQWURGXFHG VSLULWXDO V\VWHPV 7KH OF
0/7 ZLWK XQLYHUVLW\ GHJUHH LQ ELRPHGLFDO VFLHQFH H[SODLQ
LQIHFWLRQ SUHYHQWLRQ WKURXJK KLV EHOLHI LQ WKH SURWHFWLF
ELRKD]DUG FDELQHW GHVLIJQHG WR SURWHFW KLP IURP LQIHFWLRXYV

EURNH GRZQ

:HOO $P IHHO GLVFRXUDJH EXW \RX NQRZ ZRUNLQJ LQ LQVWL!
ZRXOG VD\ RZQHG E\ WKH FKXUFK VR RXU PLQG VD\ WKLQNLC
SURWHFW PH IURP WKLV )URP WKLV WKLQJV« 6R , WKLQN +H ZL
PH EHFDXVH , DP GRLQJ SHRSOH JRRG WKLQJ WR VHUYH SHR!

FRQFHSW EHKLQG P\ WKLQNLQJ 3D

&DXVHV RI GLVHDVH WUDQVPLVVLRQ ZHUH DOVR H[SODLQHG WKU
VRFLDO UHODWLRQVKLSY 6RFLDO UHODWLRQVKLSVY GHWHUPLQHG
FRPPRQO\ GHVFULEHG DV DQ XQGHUO\LQJ LQIOXHQFH FRQWULEXWL(

IDFLOLWDWLQJ DQG RU SUHYHQWLQJ GLVHDVH WUDQVPLVVLRQ

« ZH WKLQN RI WKLV LQIHFWLRQ SUHYHQWLRQ DQG FRQWURDO
VHULRXVO\ LPSRUWDQW IRU XV WR FRQVLGHU WKDW SHUVSHF

RI XV WR EH VHULRXVO\ OLNH KHOSLQJ HDFK RWKHU %XW DV |



VRPHWLPHY ZH IHHO WKDW OLNH LI VRPHERG\ WDONV WR XV C

IHHOLQJY OLNH WKDW 6RPHWLPHY RXU FXOWXUH FRQWULEX\

OHODQHVLDQ FXOWXUH UHDSSHDUHG DV D UHDVRQ IRU VWDII V
RI' D SRWDWR RQ D SODWH WKDW KDG EHHQ JQOQDZHG E\ D UDW LQ D
WKH WUDQVPLVVLRQ RI JHUPV IURP UDWV WR VWDII DV D UHVXOW
OHIW RQ WKH EHQFK RYHUQLJKW 7KH VRFLDO UHODWLRQVKLSV LQ

DVVLVWDQW ZDV REOLJHG WR VXSSO\ PHGLFDWLRQV WR KHU KRXV|
yLJ 3K3 7KH SRWDWR DQG WKH UDWYV

/[LNH WKLV RQH WKH VWDII ZH OLYH KHUH VR ZKHQ ZH VLFN
ZRUNHUV IRU WKH KRVSLWDO DQG DOVR ZKHQ ZH VLFN WKH
IHHO YHU\ DQJU\ VRPHWLPHYVY %HFDXVH , FRQWURO WKH GU
WKLQNLQJ SHRSOH VKRXOG VWD\ K\ JLHQLF FDUHOHVV WKH

GUXJ WKDW VKRXOG EH JLYHQ WR WKH SHRSOH KHUH LQ WKH

&XOWXUDO WUDGLWLRQV DQG H[SHFWDWLRQV ZHUH DOVR XVH
KDGQYfW DUULYHG RQ WKH PRQWKO\ EDUJH WKHUH DUH QR URDGYV
FRDVW RI ODODLWD DQG VR DOO VXSSOLHVY FRPH RQ WKH PRQWK(

LPSHGH VXSSO\ DQG LQIOXHQFH VLFNQHVYVY WUDQVPLVVLRQ

, SODFH P\ RUGHU EXW WKH\ GRQTW VHQG LW LQ WKH VKLS
XQWLO QRZ« WKHUH V RQH ODG\ KHU KXVEDQG LV YHU\ VLFI
HYHU\ ZRUNHUV WKH\ JR DQG DWWHQG WKH IXQHUDO VR WKF

3K

J)LQDOO\ WKH SKDUPDF\ DVVLVWDQW GHVFULEHG WKH FXOWXUI

DQG WKH GLIITHUHQFHYVY EHWZHHQ KRVSLWDO DQG YLOODJH WRLOHW

JLNH ZH GRQTW NQRZ PDLQO\ KHUH LQ 6RORPRQV QDWLYH
WKH WRLOHW WKH\ GRQIW KDYH SURSHU >IOXVK@ WRLOHW

WR ZLSH ZLWK WKHLU EDFNGRRUV DQG VRPH JR WR WKH VHD



SDWLHQW WKH\ KDYH OLNH ORQJ QDLOV DQG VRPH « OLNH XVH

WKHLU EDFNGRRUV ZKHQ DIWHU JR WR WKH WRLOHW 3K

'LVFXVVLRQ

.QRZOHGJH DQG EHOLHIV DURXQG VLFNQHVYV FDXVDWLRQ DQG WU
PXOWLSOH OD\HUV $Q DWWHPSW WR LPSURYH ,3 & EDVHG RQ LQW
LQIRUPHG H[FOXVLYHO\ E\ WKH JHUP WKHRU\ PD\ DSSHDU VWUDLJKW
HYLGHQFH Rl GHHSHU FRQWH[WXDO IDFWRUV WKDW QHHG WR EH F
HYLGHQFH IURP VLPLODU VHWWLQJV WKLV VWXG\ IRXQG WKDW UHO\
XQGHUSLQQLQJ HSLVWHPRORJ\ IRU GLVHDVH WUDQVPLVVLRQ PD\ QR
SUHYHQW DQG FRQWURO LQIHFWLRQV 7UDGLWLRQDO DQG FRQW*#
FDXVDWLRQ DOZD\V QHHGVY WR EH FRQVLGHUHG IURP D EURDGHU F
'KLOVW VRPH VWXGLHV KDYH GHVFULEHG WKH LQIOXHQFH WKDW U]
KDYH RQ DVSHFWV RI ,3 & VXFK DV KDQG K\JLHQH DQG EOF
WUDQVPLVVLRQ WKHUH DUH RQO\ YHU\ IHZ VWXGLHV LQYHVWLJ
EHOLHIV LPSDFW +&:V SHUFHSWLRQ RI LQIHFWLRQ WUDQVPLVVLRQ

SHUFHSWLRQV LQIOXHQFH SUDFWLFH 7KLV VWXG\ LV RQH VWHS WRz

ORVW SDUWLFLSDQWY VWDWHG D EHOLHI WKDW VRPH IRUP RI S
VLFNQHVVY WUDQVPLVVLRQ 6RPH ZLWK ELRPHGLFDO WUDLQLQJ VWD
FOHDQHUV H[SUHVVHG KXPDQ IDHFHV RU KRVSLWDO UXEELVK ZDV V
WKLV ZDV QRW XQLIRUP ZLWK PDQ\ RWKHU VSLULWXDO HQWLWLHYV
VLFNQHVVY WUDQVPLVVLRQ :KHQ LPSURYLQJ ,3 & SURFHVVHV DW D
JHUP WKHRU\ VKRXOG QRW EH FDVW DVLGH EHFDXVH SHRSOH H[SOLl
DV FOHDQLQJ WKH WRLOHW VRDNLQJ VXUJLFDO LQVWUXPHQWY DQG
WR SUHYHQW VLFNQHVV WUDQVPLVVLRQ GHPRQVWUDWLQJ WKH EI

VLENQHVYV



7KLV VWXG\ DOVR LGHQWLILHG WKDW VLPLODU WR RWKHU UH
OLPLWHG KXPDQ SK\VLFDO DQG ILQDQFLDO UHVRXUFHV WR DGGUH
LQ DQ\ VHWWLQJ ZLOO XOWLPDWHO\ OHDG WR ,3 & EUHDFKHV DQG
DELOLW\ RI WKLV VWXG\ WR GHOYH LQWR puWKH FDXVHV Rl WKH FD>
FXOWXUDO DQG VRFLHWDO H[SHFWDWLRQV FDQ EH WKH FDXVH RI
QR ILQDQFLDO FRQVWUDLQWY &XOWXUDO REOLJDWLRQV DQG NLC

SKDUPDF\ DVVLVWDQW LQ WKLV VWXG\ WR PDQDJH WKH KRVSLWDO

.LQVKLS UHODWLRQVY DQG FXOWXUDO UHVSRQVLELOLWLHV LQF
REOLJDWLRQ PXWXDO H[FKDQJH DQG VRFLDO SURSHUW\ JRYHUQ
Rl 6RORPRQ ,VODQGHUYV ODQ\ IDPLO\ PHPEHUV ZRUN LQ YDULR
DQG NLQVKLS ODZV DQG FXOWXUDO FXVWRP PDNH LW GLIILFXOW IR
([SUHVVLQJ D SURIHVVLRQDO DQG HGXFDWHG ELRPHGLFDO RSLQL
DERXW SURSHU ,3 & SUDFWLFH LV SUREOHPDWLF DV LW FDQ EUHDN

WR OHDG WR SRRU SUDFWLFH DQG LQIHFWLRQ WUDQVPLVVLRQ

$ FRPSRXQGLQJ LQIOXHQFH RQ WKH VWDIIVY] FDSDFLW\ WR
UHVSRQVLELOLWLHY LV WKH WKHRFUDWLF JRYHUQDQFH RI WKH KR
IDFLOLW\ WKH KRVSLWDO OHDGHU WKH &KLHI ([HEXWLYH 2IILFHL
RUJDQLVDWLRQ ZKLFK LV JXLGHG E\ WKH FKXUFKfV GRFWULQDO
HPSOR\HG E\ WKH &KXUFK UDWKHU WKDQ WKH OLQLVWU\ RI +HDOW
WKH &(2 )RU VWDII ZLWK D ELRPHGLFDO EDFNJURXQG VXFK DV WKF
WKH RXWFRPH IRU ,3 & SUDFWLFH GXH WR WKH MX[WDSRVLWLRQ RI

EDVHG SURIHVVLRQDO HGXFDWLRQ DQG UHOLJLRXV IROORZLQJ ZD

$QFHVWUDO VSLULWXDO EHOLHIV SOD\ D VLIJQLILFDQW UROH L
DWWHQG $$+ DV WKH EXLOW HQYLURQPHQW RI WKH KRVSLWDO LV
7TKHDQWRMWG WKH PDLQWHQDQFH VWD MW REEMMRFG D WHXG/ \ZH B/ KV WH
UXEELVK 7KH PRXQWDLQ SHRSOHVY DQFHVWUDO EHOLHIV DUH NC

KRZHYHU WKH FRQIOLFWLQJ EHOLHI VAIVWHPYV PDNH LW KDUG IRU VYV



WKHQ LQIOXHQFHVY WKH ,3 & PHVVDJHVY SURYLGHG WR SDWLHQWYV 8V
PRXQWDLQ SHRSOH WR ZHDU IRRWZHDU ZLOO DFFRUGLQJ WR WKH -
SHRSOH FRPSOLDQW 2Q WKH FRQWUDU\ ZKLOVW WKH PDLQWHQDQF|
E\ WKH EHOLHI LQ DQFHVWUDO VSLULWY 7KH\ NQHZ WKDW GLJJLQJ L
ZDV QRW DQ DFFHSWDEOH RSWLRQ IRU WKH PRXQWDLQ SHRSOH WKH

RQH WKDW LV GHHPHG SRRU SUDFWLFH IURP D IRUPDO ,3 & SHUVSHF

7KH ELRPHGLFDO PRGHO RI GLVHDVH FDXVDWLRQ DQG WUDQVPL!
H[FOXGHG WR PDNH ZD\ IRU VSLULWXDO FXOWXUDO DQG UHOLJLRX
GLIIHUHQFHV LQ VLENQHVV FDXVDWLRQ DQG WUDQVPLVVLRQ EHOLH
YLHZ SRLQW WKDW EHFRPHV LQFRUSRUDWHG LQWR WKH SODQQLQ
SURJUDPV LQ VHWWLQJV VXFK DV $$+ )XUWKHU UHVHDUFK QHHC
XQGHUVWDQGLQJ WKH LQWHUSOD\ EHWZHHQ WKH JHUP WKHRU\ VRF
VSLULWYV DQG &KULVWLDQLW\ DQG KRZ WKHVH LQIOXHQFH VLENQH
EHOLHIV WR SURYLGH WKH XQGHUSLQQLQJ FRQFHSWV IRU D ZRU
DSSURSULDWH ,3 & SURJUDP WR SUHYHQW LQIHFWLRXV GLVHDVH W

VHWWLQJV

&RQFOXVLRQ

7KLV VWXG\ LV UHYHDOLQJ RI SDUWLFLSDQWYV HSLVWHPRORJ\
GLVHDVH WUDQVPLVVLRQ WKURXJK VRFLHWDO QRUPV UHOLJLRQ
LQIOXHQFHY DQG EHOLHIV ([SHFWLQJ XQLIRUPLW\ DFURVV FXOW
SRSXODWLRQVY DQG WR GLUHFWO\ UHSODFH WKHLU EHOLHIV DQG
FDXVDWLRQ DQG WUDQVPLVVLRQ ZLWK PHDVXUHV LQIRUPHG E\ WKF
UHDOLW\ 1RU FDQ UHVHDUFKHUV LIJQRUH WKH VWUXFWXUDO QXD
GLITHUHQW KHDOWK FRQWH[WV E\ H[SHFWLQJ WKHP WR FRQIRUP \
UHVHDUFKHUV QHHG WR FKDQJH KRZ HYLGHQFH LV YLHZHG 3D\L

FRQQRWDWLRQV DQG LPSOLFDWLRQV DQG LQYHVWLIJDWLQJ D FRPPX



VA\VWHPV DURXQG GLVHDVH FDXVDWLRQ DQG WUDQVPLVVLRQ LV Ul
LQ ZKLFK ,3 & LV EHLQJ LPSOHPHQWHG :LWKRXW WKLV ,3 & ZLOO

SODFH ZLWK QR SURJUHVVLRQ

$FNQRZOHGJHPHQWYV

7KH DXWKRUV ZRXOG OLNH WR DFNQRZOHGJH WKH VWDII DQG
+RVSLWDO IRU DOORZLQJ WKLV VWXG\ WR SURFHHG DQG WR WK}

VWXG\ GHVLJQ GDWD FROOHFWLRQ DQG DQDO\VLV



)LJ

yLJ



yLJ

)LJ



yLJ

yLJ



yLJ

)LJ



SHIHUHQFHYV

6KDEDQ 5= OLWFKHOO %* 5XVVRQ 3/ ODF%HDWK ' (SLGHPLRC
DVVRFLDWHG ,QIHFWLRQV LQ $XVWUDOLD (OVHYLHU $XVWUDC

KWWSV ERRNVKHOI YLWDOVRXUFH FRP ERRNV FIL

+DTXH 0O 6DUWHOOL 0O OF.LPP - $EX %DNDU 0O +HDOWK FDUH D

DQ RYHUYLHZ ,QIHFW 'UXJ 5HVLVW

6PLWK 3: :DWNLQV . +HZOHWW $ ,QIHFWLRQ FRQWURO WKUF

MRXUQDO RI LQIHFWLRQ FRQWURO

'H &RVWD & 0 7KH FROQWDJLRXVQHVV RI FKLOGEHG IHYHU D\

VHSVLVY DQG LWV WUHDWPHQW OHGLFDO -RXUQDO RI $XVWUDOLD
*ULPHV '- .RFK V 3RVWXODWHY WKHQ DQG QRZ OLFUREH

6SDUNH 9/ 'LDX - ODF/DUHQ ' ::HVW & 6ROXWLRQV WR LQIHF
FRQWURO FKDOOHQJHV LQ GHYHORSLQJ FRXQWULHV GR WKH\ H

,QWHUQDWLRQDO -RXUQDO RI ,QIHFWLRQ &RQWURO >, QWHUQHW@

&DSUDUD $ &XOWXUDO LQWHUSUHWDWLRQV RI FRQWDJLRQ 7U

+HDOWK

$0OOHJUDQ]L % OHPLVK = 'RQDOGVRQ / 3LWWHW ' 5HOLJLRQ
XQGHUFXUUHQWYVY LQIOXHQFLQJ KDQG K\JLHQH SURPRWLRQ LQ KHD

LQIHFWLRQ FRQWURO >, QWHUQHW@ > Ss @

(OOLRWW / 7D\ORU - OHGLFDO SOXUDOLVP VRUFHU\ EHOLHI D

D TXDOQWLWDWLYH DQG GHVFULSWLYH VWXG\ +HDOWK 3URPRWLRQ ,

(YHV 5 .HOO\ +DQNX $ OHGLFDO SOXUDOLVP 3HQWHFRVWDO K

KHDOLQJ SRZHU LQ 3DSXD 1HZ *XLQHD 6RFLDO 6FLHQFH OHGLFLQH



6SDUNH 9/ ODF/DUHQ ' OLOOV - $VXJHQL 5 ORXWRD . :HVW &
SUHYHQWLRQ DQG FRQWURO SUDFWLFHV LQ D FXOWXUDOO\ Ol

HQUYLURQPHQW $XVWUDOLDQ 1XUVLQJ OLGZLIHU\ -RXUQDO

ODF/DUHQ ' $VXJHQL - $VXJHQL 5 .HNHXEDWD ( ,QFRUSRI
%HOLHIV LQ OHQWDO +HDOWK 6HUYLFHV LQ .ZDLR B6RORPRQ ,VO

BVXSSO 6 6

.HHVLQJ 50 .DKQ 0 OHODQHVLDQ &XOWXUH (QF\FORSDHGLD ¢

%ULWDQQLFD ,QF

$VXIJHQL 57 &RPPXQLW\ DQG +HDOWK 6HUYLFH 5HVSRQVH?
7XEHUFXORVLY :DUG DW $WRLIL $GYHQWLVW +RVSLWDO 6RORF

8QLYHUVLW\

.HHVLQJ 50 &XVWRP DQG FRQIURQWDWLRQ WKH .ZDLR VWUX

8QLWHG 6WDWHYV RI $PHULFD 7KH 8QLYHUVLW\ RI &KLFDJR 3UHVV

'UDZVRQ $6 7RRPEV ( OXVKTXDVK &- ,QGLJHQRXV 5HVHDL

6\WWHPDWLF 5HYLHZ ,QWHUQDWLRQDO ,QGLJHQRXV 3ROLF\ -RXUQ

%XGLJ . 'LH] - &RQGH 3 6DVWUH 0 +HUQIQ 0O )UDQFR O
HPSRZHUPHQW HYDOXDWLQJ WKH WUDQVIRUPDWLYH SRWHQWLDO

SURMHFW %0& 3XEOLF +HDOWK

:DQJ & %XUULV 0$ 3KRWRYRLFH FRQFHSW PHWKRGRORJ\ I
QHHGY DVVHVVPHQW +HDOWK HGXFDWLRQ EHKDYLRU WKH RIILF

3XEOLF +HDOWK (GXFDWLRQ

6WHYHQV % &ORXJK $ -XGG - %ULPEHFRPEH - :DWW . 7KH X\
Rl 3SKRWRYRLFH WR LGHQWLI\ PDWHUQDO GLHWDU\ FRQVXPSWLRQ

%DQJODGHVK ,QWHUQDWLRQDO -RXUQDO RI )RRG 1XWULWLRQ DQ



-RKQVWRQ * &KDPSLRQV IRU VRFLDO FKDQJH 3KRWRYRLFH HW

KRSHVY IRU SROLF\ DQG VRFLDO FKDQJH *OREDO 3XEOLF +HDOWK

&DVWOHGHQ + *DUYLQ 7 )LUVW 1DWLRQ + D D ORGLI\LQJ 3KR

EDVHG SDUWLFLSDWRU\ ,QGLJHQRXVY UHVHDUFK 6RFLDO 6FLHQFH O

+DQFDUW 3HWLWHW 3 'XPDV & )DXUDQG 7RXUQDLUH $ / 'HVFC
DQG FXOWXUDO GLPHQVLRQV RI K\JLHQH LQ &DPERGLDQ KHDOWK FD

> QWHUQHW@ JHEUXDU\ SKWSV @V $GRILODEDH [URP

+HUJHQUDWKHU .& 5KRGHV 6' &RZDQ &% %DUGKRVKL * 3XOD
FRPPXQLW\ EDVHG SDUWLFLSDWRU\ UHVHDUFK D TXDOLWDWLYH UH

EHKDYLRU

B3ROLW ') %HFN &7 1XUVLQJ UHVHDUFK JHQHUDWLQJ DQG DVVH

SUDFWLFH WK HG 3KLODGHOSKLD :DOWHUV .OXZHU +HDOWK /LSSL
+DUOH\ $ 3RZHU HWKLFV DQG SROLWLFV LQ XVLQJ SKRWRYRLF

(VDX ' +R 37 %ODLU *. 'XII\' 29+DUD 11 .DSRRU 9 HW DO (Q

UXUDO 8JDQGD LQ DUWLFXODWLQJ KHDOWK SULRULWLHY WKURXJK 3

$PRV 6 5HDG . &REE 0O 3DEDQL 1 )DFLOLWDWLQJ D 3KRWRYRI
QHHG WR NQRZ 7KH 1RYD 6FRWLD 3DUWLFLSDWRU\ )RRG &RVWLQJ 3

6HFXULW\ 1THWZRUN

*Obz ; ,QGHU . .DEOH $ +D]JHOWRQ 0 9LVXDO OHWKRGROR
5HVHDUFK $XWRSKRWRJUDSK\ DQG 3KRWR (OLFLWDWLRQ $SSOLHG

,(QWHUQDWLRQDO -RXUQDO RI 4XDOLWDWLYH OHWKRGYV



OXuub\/ 1DVK 0 7KH &KDOOHQJHV RI 3IDUWLFLSDQW 3KRWRJI

RQ OHWKRGRORJ\ DQG (WKLFV LQ 7ZR &XOWXUDO &RQWH[WV 4

465 QWHUQDWLRQDO 3W\ /WG 19LYR HG

7ZLQLQJ 3 +HOOHU 56 1XVVEDXP 0 7VDL & & 6RPH JXLGDQF

UHSRUWLQJ TXDOLWDWLYH VWXGLHV &RPSXWHUV (GXFDWLRQ

5LR . :LWFKFUDIW DQG 6RUFHU\ LQ OHODQHVLD ,Q +LUVFEFk

OHODQHVLDQ :RUOG /RQGRQ 7D\ORU )UDQFLV *URXS

9DVV $ OLWFKHOO $ 'KXUUND\ < +HDOWK OLWHUDF\ DQG $X\

DQ DQDO\VLYV RI WKH UROH RI ODQJXDJH DQG ZRUOGYLHZ +HDOW|

$WDHH 5 $WDHH 0 OHKUDEL 7DYDQD $ 6DOHVL 0 %DFWHUL
ZDVKLQJ $ NH\ IRU KHDOWK SURPRWLRQ DQG LQIHFWLRQV FRQ

SUHYHQWLYH OHGLFLQH

,GHU % ( $GDPV - ORUWRQ $ :KLWE\ 0 &OHPHQWV $ 3HUFFL
SURIHVVLRQDOV UHJDUGLQJ WKH PDLQ FKDOOHQJHY DQG EDUULF

FRQWURO LQ ORQJROLD D TXDOLWDWLYH VWXG\ %0& ,QIHFWLRXV

-RXUGDQ & +DRVJHO .LQVKLS FODVV DQG XUEDQ WUDQVIRUP
GHV 2FHDQLVWHY > QWHUQHW®@ 0D\ $YI

KWWSVY MRXUQDOV RSHQHGLWLRQ RUJ MVR

BHYHQWK 'D\ $GYHQWLVW :RUOG &KXUFK 2IILFDO %HOLHIV RI
&KXUFK *HQHUDO &RQIHUHQFH RI 6HYHQWK GD\ $GYHQWLVW

KWWSYVY 727Z7Z DGYHOWLVW RUJ EHOLHIV




AXW ES v/v( 3]}v WE A v3]}lv v }JvSE}o WE 8] ¢ v K%
Ju% E}A u vs

$V SUHVHQWHG LQ WKH PDQXVFULSW VLFNQHVV FDXVDWLRQ
H[SUHVVHG E\ WKH SDUWLFLSDQWY DUH QRW VWUDLJKWIRUZDUG ,PES
IRXQGHG LQ JHUP WKHRU\ RU VWHHUHG E\ D SDXFLW\ RI UHVRXUFHYV
FRQYHQWLRQ DOVR SOD\ D IRXQGDWLRQDO UROH 1RWKLQJ FDQ EH V
HPEHGGHG VRFLHWDO FRPSOH[LWLHY ,PSRUWDQWO\ LW LV WKHVH I
, 3 & SUDFWLFHV EXW DOVR LQIRUP RSSRUWXQLWLHYV IRU LPSURYHP

7KH SDUWLFLSDQWYV LQ WKLV VWXG\ KDYH LGHQWLILHG LPSRU
UHSUHVHQW DQG DIIHFW ,3 & SUDFWLFH DQG XQGHUO\LQJ VROXWL
WKURXJK ILYH VHOHFW SKRWRV 7KH SKRWRV FDSWXUH WKH HOHPHC
PDOXVFULSW WKH ILQGLQJV LQ WKH WKHVLY DUH SUHVHQWHG WKUF

AXTIXZ ASYEC }( §Z Zp ]+Z

JLIXUH 5XEELVK

7DNHQ E\ WKH MXQLRU QXUVHV VHQLRU QXUVHV PDLQWHQDQFH
SKDVH DQG VHOHFWHG E\ WKH FOHDQHUV WKH QXUVH HGXFDW
WHFKQLFLDQV 0/7V DQG WKH QHZO\ UHFUXLWHG PDLQWHQDQFH VW|
VFHQH )LIXUH UHSUHVHQWY WKH GHSWK RI LVVXHV H[SHULHQFHG
WR ,3 & SUDFWLFH 7KH UXEELVK ELQV VRPH ZLWKRXW OLGV RIWHQ
DUH SODFHG QH[W WR WKH NLWFKHQ 7KH ELQV DUH XVHG QRW MXV\
IRU GXPSLQJ WKHLU KRXVHKROG UXEELVK 1RW DOO UXEELVK HQGV
DURXQG WKH ELQV RU LQ UXEELVK SLOHV FORVH E\ $V VWDWHG HD!
SKRWRV WKH VWRU\ Rl WKH UXEELVK FDQQRW EH WDNHQ DW IDFH



SRWHQWLDO VROXWLRQV RIWHQ FUHDWLQJ DQ LQVHSDUDEOH FRC
WKHUH LV DOVR D EDUULHU

AXTIXTIX( 3]}v % E A v3]}v v }VEE}o % E 3] -

7KH FORVHQHVYV RI WKH ELQV WR WKH GLQLQJ KDOO ZDV WKH
GLVFXVVHG WKLV SKRWR 7KH MXQLRU QXUVHV DUWLFXODWHG WKI

« LW HDVLO\ IRU JHUPV RU VLFN FDQ SDVV WR E\ DLU ERUQ P
WKH UXEELVK DQG JRLQJ WR WKH NLWFKHQ ZKHUH WKH FRRI
SDWLHQW DQG YHU\ GDQJHURXV IRU WKH SDWLHQW EHFDX\
GLVSRVDO UXEELVK VR WKH IOLHVY FDQ VWD\ WKHUH DQG HD'
KDOO 7KDWYV RQH RI WKH LPSRUWDQW WKLQJ WKDW , WDNH

7KH VHQLRU QXUVHY DJUHHG WKDW WKH IOLHY DUH DOVR D EL.

, WRRN WKLV SKRWR EHFDXVH IOLHV VSUHDG LQIHFWLRQ 7Kt
WKH KRVSLWDO LV WKHUH VR ZKHQ WKH IOLHV VLW RQ WKH
IRRG RU WKH VWXGHQW QXUVH HDW WKH IRRG DQG WKH\
KRVSLWDO ZLWK DEGRPLQDO SDLQ GLDUUKHD OLNH WKDW ¢

+RZHYHU LW LV QRW RQO\ WKH IOLHVY WUDQVPLWWLQJ VLFENQH
VPHOO RI WKH UXEELVK FRPSRXQGYVY WKH SUREOHP

%HFDXVH RI WKH VPHOO WKH\ GRQTW ZDQW WR RSHQ WKH OL
WKH\ MXVW WKURZ LW WKHUH & WUDQVODWHG

BPHOO LQ RXU ERG\ RU PD\EH LW ZLOO FDXVH VLENQHVV « P
WKH UXEELVK LW JHW URWWHQ DQG ZH EUHDWK WKH GLUW\
& WUDQVODWHG

7KH HPSW\ IRRG WLQV ZKLFK FROOHFW UDLQZDWHU ZKLFK WK
SUREOHP

, FDQ VHH VRPH WLQV WKHUH DQG WKH\ VD\ WKDW WKH PRVT
LQVLGH « EHFDXVH VRPH SHRSOH MXVW RSHQ LW DQG XVH W
WKHQ LW MXVW FROOHFWY WKH OLWWOH ELW ZDWHU WKHUH
WKHQ DQG PRVTXLWR FRPH GXULQJ WKH QLJKW « DQG WKHQ
IURP WKH SDWLHQW WKDW DGPLWWHG DQG ELWH KLP DQG V
RQH



AXTX K% %}IESHUV]E] » (JE JukeE}A u v§

7KH SUREOHP Rl UXEELVK SURYLGHG DQ DEXQGDQFH RI RSSRU\
VRPH YHU\ SUDJPDWLF DQG RWKHUV UHTXLULQJ FRPPLWPHQW DQG D
PDQDJHPHQW DQG VWDII

/u% E}AJVP JV(E 3Ep SuE

BURYLVLRQ RI PRUH UXEELVK ELQV QHZ ELQV ZLWK OLGV PRUH
WKH UXEELVK DQG ILQGLQJ D QHZ VLWH IRU WKH UXEELVK SLW ZHUF
QRQH RI WKHVH ZHUH VWUDLJKWIRUZDUG VROXWLRQYV

$FTXLULQJ QHZ ELQV ZLWK FORVLQJ OLGYV ZDV SUREOHPDWLF EH|

+H VDLG WKDW WKLV KRVSLWDO KDYHQTW KDYH HQRXJK PRQH\
WKDWYV ZK\ ZH MXVW XVH WKH VDPH ROG UXEELVK ELQ . wWu

$ QXPEHU RI SDUWLFLSDQWYV VXJIJHVWHG WKH ELQV VKRXOG EH H
D ZHHN 7KH HPHUJHQW EDUULHUV WR WKLV SURSRVLWLRQ VKRZHG
QRW WKDWRWPIHVSIORHY WKH DUULYDO RI WKH VXSSO\ EDUJH GLVUXSWI
ZHHNO\ VFKHGXOH

<LD ZH JRW D ZRUN VFKHGXOH ZH KDYH WKUHH GD\V LQ D ZHH
ELQV EXW VRPHWLPHYV ZH KDYH SUREOHP ZLWK WKH IXHO FRPH
RI RXU FUHZ WKH\ JR DQG OLIW WKH GUXP DQG WKHQ ZH IRUJ}
ELQV EHFDXVH LW ZLOO WDNHV XV D ZKROH GD\ « DQG QH[W
FRPH LQ DQG FRPH LQ DQG WKHQ ZH QHJOHFW WKH ELQV VRP}L
WZR ZHHNV WKUHH ZHHNV RU HYHQ D PRQWK

(PSW\LQJ WKH ELQV PRUH IUHTXHQWO\ LV DOVR UHOLDQW RQ Wk
UROH LV WR HPSW\ WKH ELQV KRZHYHU WKHUH LV DQ LQKHUHQW S|

« WR HPSW\ WKDW ELQ , GRQfW NQRZ KRZ WR GULYH D WUDFWR
SODFH LV : WUDQVODWHG

7KH IXOO UXEELVK ELQV DUH VR KHDY\ WKH\ DUH PRYHG E\ WL
JURXQGVPDQ QRW GULYH WKH WUDFWRU EXW WKH URDG WR WKH FX

« ZH KDYH D ELJ SLW « EXW ZH KDYH D SUREOHP ZLWK WKH UF
WKH URDG WR ZKHUH WKH ELJ SLW LV « VR ZH FDQTW WKURZ
EHFDXVH WKH ELQ LV WRR KHDY\ HYHQ WR ZKHHO LW GRZQ

$V D UHVXOW RI SRRU DFFHVV WKH UXEELVK ELQV DUH HPSWLHC
ZKDUI ZKLFK WKH SDUWLFLSDQWY NQHZ LV D VLFENQHVY WUDQVPLVYV



« KRVSLWDO VKRXOG VHULRXVO\ ORRN DW WKH ELQV DQG OR
IRU WKH ELQV EHFDXVH ZH FDQYW WKURZ LW LQ WKH VHD 1
WKH ILVK HDW LW DQG SHRSOH WDNH WKH ILVK DQG FRQWDP
XVH vDOW ZDWHU IRU VZLP DQG LW PLIJKW FDXVHV VLFENQHVV

$GGLQJ WR WKH SUREOHP RI ILQGLQJ D QHZ UXEELVK VLWH FOR
FRXOG KDYH IRU WKH SHRSOH RI WKH PRXQWDLQV 7KH SDUWLFLSEC
UHJDUGLQJ WKH UXEELVK SUREOHP

‘H ZDQW WR PRYH DORQJ WKH URDG WKDW JRHV WR WKH DLU
VRPH EXVK SHRSOH WKH\ FDPH GRZQ DQG VD\ VRPHWKLQJ « |
VRPHWKLQJ IURP WKH UXEELVKY DQG WKH\ ZLOO DVN FRPSE
KRVSLWDO « VR ZH KDYH QR RSWLRQ WR WKURZ WKH UXEELVK
WR WKH ZKDUI

,Q DGGLWLRQ WR WKH DERYH VROXWLRQV WKHUH ZHUH SUDFW
DQG SUHYHQW VLFNQHVV WUDQVPLVVLRQ

« D VPDOO KXW WKDW FDQ SURWHFWHG IURP UDLQ EHFDXVH
ZDWHU DQG PRVTXLWR WRR FDQ DOVR PL[ EUHHG WKHUH ZLV

« WKDWY{V D VROXWLRQ EXLOG D KLIJKHU EHQFK DQG WKH\
DQLPDO DQG WKH IURJV « 2U D IHQFH DURXQG LW 3%

,PSURYLQJ H[LVWLQJ UHVRXUFHV WR PDNH LW PRUH HQWLFLQ
SURYLGHG D PRUH LPPHGLDWH DQG SUDJPDWLF VROXWLRQ

« WKRVH ELQV DUH QHHG WR EH ZDVK ZKHQ WKH UXEELVK LV
WR ZDVK FDUHIXOO\ PD\EH ZH KDYH WR XVH VRPH RI WKt&
GHWHUJHQW RU VRPHWKLQJ OLNH WKDW ;

W E*}vo VvV %E} *°]}vo E *%}ve] ]o]SC

SDUWLFLSDQWY EHOLHYHG WKDW PRUH HGXFDWLRQ DERXW
UHTXLUHG DQG PRVW IHOW WKDW WKHLU FR ZRUNHUV ZHUH FDUH
DJUHHG WKDW ZRUNLQJ WRJHWKHU WR SURYLGH VROXWLRQV ZDV
UHVSRQVLELOLW\ WR UHPLQG HDFK RWKHU DERXW FRUUHFW UXEE
UXEELVK UHTXLUHG PRYLQJ :KLOH JRRG LQ WKHRU\ WKHVH SU
LPSOHPHQWDWLRQ 7KH SRZHU GLIITHUHQWLDOV ZLWKLQ WKH KRV E
PDNH LW GLIILFXOW IRU VRPH VWDII WR DUWLFXODWH WKHPVHO
KLHUDUFKLFDO OHYHOV



JRU PH DV D MXQLRU QXUVHV « , FDQTW WDON VKDUH RXW P\ S
VHH P\VHOI MXVW D QRW WKH SRZHUIXO PDQ WR WDON DERXW
, FDQ IHHO P\VHOI QRW IL[ WKLV LVVXH -1

7KLV SRZHU GLIIHUHQWLDO DOVR DSSOLHG WR WKH JURXQGVPI
PDQDJLQJ WKH UXEELVK DURXQG WKH KRVSLWDO DV DQ XQVNLOOHC
SRZHUOHVYV WR GR DQ\WKLQJ DERXW WKH UXEELVK SUREOHP

W GRHVQTW JRRG LW{V EDG LW ZLOO FDXVH VLENQHVV WR WK
GR DQ\WKLQJ : WUDQVODWHG

> E*Z]% Vv P}A Ev v

ODQ\ SDUWLFLSDQWY SODFHG WKH EXUGHQ RI UHVSRQVLELOLW\
LPSURYH WKH UXEELVK VLWXDWLRQ (YHQ WKRXJK VRPH SDUWLFLSI
PDQDJHPHQW ZDV HYHU\RQHYVY UHVSRQVLELOLW\ WKH KRVSLWDO OF
SURFHVV %HWWHU UROH PRGHOOLQJ E\ WKH KRVSLWDO E\ FOHDQLQ
EHQFKPDUN IRU WKH ZLGHU FRPPXQLW\ 7KLV ZRXOG QRW RQO\ GH
VRPH ZD\ WR LPSURYLQJ WKH PRXQWDLQ SHRSOHVY DFFHVV WR KR’
ZRXOG DOVR KRSHIXOO\ GHVLVW IURP DGGLQJ WR WKH SLOHYV

7KH\ ZRQYW VHH DV D UXEELVK SLOH EHFDXVH ZKHQ SHRSOH
DQG WKHQ WKLY SODFH LV FOHDU DQG WKHQ WKH\ WHOO WKHP
UXEELVK LW VKRXOG EH DOULJKW

7KH IDPLO\ PHPEHUV VLPLODUO\ DJUHHG WKDW WKH pKRVSLWDO
UXEELVK

+H WKLQN LWV JRRG IRU WKH KRVSLWDO OHDGHUV DXWKRULY
FDXVH VLFENQHVYVY WR XV DV D SDWLHQW VR LWV JRRG IRU \RX
WKDW WKH\ FDQ SXW SURSHU SODFH IRU WKH UXEELVK VR Wt
FOHDQ DV D KHDOWK\ SODFH $V D KHDOWK DUHD ) WUDQVOI

WiV JRRG IRU WKH KRVSLWDO WR WDNH LQ DFWLRQ RQ WKDW
UXEELVK IURP WKLV DUHD ) WUDQVODWHG

6RPH SDUWLFLSDQWY IHOW WKDW WKH KRVSLWDO QHHGHG PRUH

WV JRRG IRU WKH PDQDJHPHQW RI WKH KRVSLWDO KDYH WR
HPSW\ WKH ELQ WKH\ FDQ SXW D PDQ WR HPSW\ WKH ELQ UDW!
PDLQWHQDQFH PDQ $QGUHZ LWV D ELJ ZRUN IRU KLP KH FOt
KRVSLWDO DQG DOVR WKH UXEELVK & WUDQVODWHG



$ PRUH LQQRYDWLYH DQG SURDFWLYH SURSRVDO FDPH IURP D
WKH KRVSLWDO VKRXOG FUHDWH DWWLWXGLQDO FKDQJH E\ LQFU|
WKURXJK GHVLIQDWHG UXEELVK GD\V DQG UXEELVK FKDPSLRQV

, WKLQN WKDW FRQFHSW LV RQ FKDPSLRQ :KDWHYHU FKDPS
FRXOG EH D JRRG DSSURDFK DV ZHOO WR LQWURGXFH WKH
VR WKDW WKDW ZLOO EH D JRRG zZD\ IRUZDUG \RX NQRZ 3%

$QG SUREDEO\ FRPH XS ZLWK VRPH NLQG RI WKH UXEELVK GD
GD\ LQ WKH ZHHN WR \RX NQRZ RXU UXEELVK GD\ PD\EH VRPH
3%

+RZHYHU WKH VLPSOHVW RSSRUWXQLW\ IRU LPSURYHPHQW D'
SDUWLFLSDQWY ZDV WR LPSOHPHQW UXEELVK VHJUHJDWLRQ 3|
PDQDJHG UXEELVK LQ WKHLU KRPHYV LQ WKH 6'$ FRPSRXQG DQG Wi
WHFKQLTXH ZzDV DSSOLHG E\ WKH KRVSLWDO OHDGHUVKLS WR WKH
LPSURYHPHQWY ZRXOG EH ZLWQHVVHG $00 DJUHHG WKDW WKH RU
RU IHG WR WKH SLJV QRQ 6'$ YLOODJHUV WKH WLQV ZHUH EXULH}
EXULHG DQG ZKHQ D SLW EHFDPH IXOO DQRWKHU ZDV GXJ

« WHOO SHRSOH WR VHOHFW WKHLU UXEELVK SXW WKH SOI
UXEELVK ELQ « WKH KRVSLWDO VKRXOG SURYLGH WKH PHDC
UXEELVK GRQYW OHW « SHRSOH WR GHFLGH ZKHWKHU WKH\ |
OLNH D UXOH WKDW ZLOO JXLGH LWYV LQGLYLGXDO 3%

‘H VKRXOG VHSDUDWH WKHP VR WKDW WLQ ZH FDQ GLVSRVH
RWKHU RUJDQLF PDWWHUYV ZH FDQ SXW LW LQ WKH JDUGHQV

JRU WKH URWWHQ IRRG VKH MXVW SXW LW DURXQG WKH EDQ!
EXUQ LW DQG WKH WLQ VKH WKURZV LW LQ WKH KROH & W

3XW LW LQ WKH SLW $QG VRPH RI WKH UXEELVK MXVW SXW
EDQDQD EDQDQD WR JURZ %HFDXVH WKH UXEELVK OLNH IR
WKHVH WKH\ MXVW IHHG LW ZLWK SLJV VRPHWKLQJ OLNH WK
WKH ELQ



AXTXZ AS}EC }( Z £%}e JESC >]vv & Z]el }( /v( 8]}V dE veu]es]

JLIXUH ([SRVHG GLUW\ OLQHQ DW ULVN RI LQIHFWLRQ WUDQVPLV\

7KH SKRWR RI WKH GLUW\ OLQHQ )LJXUH ZDV WDNHQ RXWVLG
QXUVH HGXFDWRUV KRZHYHU WKH VHQLRU QXUVHVY DQG WKH FOH
UHSUHVHQWHG LQDGHTXDWH ,3 & SUDFWLFHYV $W WLPHV WKH GLUYV
PRUH WKDQ D ZHHN FDXVLQJ FRQVWHUQDWLRQ IRU SDUWLFLSDQWYV
DQG WKH VHQLRU QXUVHV WKRVH ZLWK ELRPHGLFDO WUDLQLQJ C
SDWLHQW ULVN 7KH FOHDQHUV ZKLOH DJUHHLQJ WKDW WKH SKRW
UHYHDOHG WKDW IRU WKHP WKH SKRWR UHDOO\ VLIJQLILHG FKDOOH
URXWLQHYVY ORVW UHYHDOLQJ GXULQJ WKH SDUWLFLSDQW FRQYHUVI
ZKLFK ZDV OLQNHG VSHFLILFDOO\ WR WKH DEVHQFH RI D VWDII YDFF

AXIXIX( 3]}v % E A v3]}v v }JVvEE}0o %E 3] -

7KH QXUVH HGXFDWRUV DQG WKH VHQLRU QXUVHV DVVRFLDWHG
WUDQVPLVVLRQ WKURXJK IOLHV WKH ZLQG SRRU KDQG KVJLHQH S|
KDQGY DV WKH OLQHQ VNLS LV XQVHFXUHG DQG WKH OLQHQ LV DFF



« WKHUH KDV GLUW\ OLQHQV WKHUH LWV RSHQ IOLHV FDQ
WR VLW RQ WKH IRRG RU WKH EHG RU RQ WKH KDQGV 61

« WKHUH DUH VRPH EDFWHULDYV WKDW DUH DLUERUQH \LD DC
WKURXJK WKH DLU $QG , WKLQN WKH LGHD WKDW LV VWD\V U
ZKHUH WKH\ UHFHLYH IUHVK DLU«VR ZKHQ WKH ZLQGV EOR
WUDQVSRUWLQJ WKH JHUP GLUHFWO\ EDFN LQ WKH ZDUG 1(

(YHQ WKH QXUVHV WKH\ GRQYW ZHDU WKH JORYHV WKH\ WRXF
EDFN DQG WKH SDWLHQW RU WRXFK ZKDWHYHU WKH WDEOH
RU SXW LW LQ WKHLU PRXWK ZKDWHYHU 61

,QIHFWLRXYV SDWLHQW XVH WKLY OLQHQV DQG WKH\ DUH VW]
OLNH RSHQO\ RXWVLGH WKHUH WKH NLGV FDQ MXVW JR DQG
DQG ZLWK WKDW WKH\ FDQ MXVW JR DQG HYHQ ZLWKRXW ZD\
FDQ DOVR WRXFK WKH IRRGY DQG DOVR WKH\ FDQ KROG WKH

'HVSLWH WKHLU ODFN Rl ELRPHGLFDO HGXFDWLRQ WKH FOHD
OLQHQ FDQ WUDQVPLW GLVHDVH

« LI WKH VLFN SDWLHQW VWD\ DQG MXVW OHDYH LW WKHUH D
DQG XVH WKH VDPH RQH « WKDW SDWLHQW FDQ WUDQVIHU V
WKDWY{V ZK\ VKH FKRRVH WKLV RQH & WUDQVODWHG

7KH FOHDQHUVY NQHZ WKDW JHUPV ZHUH LQYROYHG HYHQ WKR)}
%LVKRS IRU WUDQVPLVVLRQ ZDV GXELRXYV

BRPHWLPHYVY OLNH WKH SDWLHQW VZHDW DQG VKH VD\ WKDW
KROH DQG ZKHQ WKH VZHDW FDPH RXW DQG VRPHWLPHV WKI
& WUDQVODWHG

$GGLWLRQDOO\ WKH OLQHQ LV RIWHQ OHIW XQDWWHQGHG DC
PHPEHUV IRU ZHHNYV

,Q WKLV KRVSLWDO ZH GRQYW KDYH DQ\ SURSHU SODFH WR
MXVW UHPRYH LW IURP WKH EHGV DQG MXVW SXW LW LQ WKL
ZHHNV  1(

'LVFXVVLRQV UHJDUGLQJ ZDVKLQJ WKH OLQHQ PRUH IUHTXHQV
UHODWLQJ WR WKH ODXQGU\ VFKHGXOHYV

8VXDOO\ WKH OLQHQV DUH FKDQJHG DIWHU HYHU\ WKUHH GIL
6RPHWLPHY QHZ SDWLHQW FDPH MXVW FKDQJHG WKH EHGV EX
ZHHNO\ VFKHGXOH IRU ZDVKLQJ OLQHQV LQ HYHU\ ZzZDUGV 1(



'"HVSLWH D GD\ VFKHGXOH EHLQJ LQ SODFH WKH QXUVLQJ
FRQWDPLQDWHG ZLWK EORRG RU RWKHU ERG\ IOXLGYV VKRXOG EH FK

6R LI D SDWLHQW zZDV OD\LQJ RQ D EHG DQG SHUKDSV WKHUH
RUD ELW RI IDHFHV RU D ELW RI EORRG RQ WKH VKHHW LV WK
RU LV LW RQO\ FKDQJHG DFFRUGLQJ WR WKH VFKHGXOH" 5HVH

1R XVXDOO\ WKH\ FKDQJH WKH OLQHQV 1(

5HIDUGOHVYV RI WKH UROH WKH\ SOD\ LQ GLUHFW SDWLHQW FDU|I
WKH FRQWDPLQDWHG OLQHQ SULRU WR LW JRLQJ WR WKH ODXQGU\ «

2Q0\ WKRVH ZLWK EORRG VWDLQV DQG IDHFHV WKH\ XVHG WR
WKH\ JHW LW GLUHFWO\ WR WKH ODXQGU\ 1(

2QFH WKH FRQWDPLQDWHG OLQHQ LV VFUXEEHG WUDQVIHUULQJ
WKH VFKHGXOHG GD\V FUHDWHY DGGLWLRQDO OD\HUV RI FRPSOHI[LV
WKH FOHDQHUV LQIHUUHG WDNLQJ VRLOHG OLQHQ WR WKH ODXQGU\

6RPHWLPHV , XVYXDOO\ WHOO WKH VWXGHQWY WKH\ KDV WR FD
WR WKH ODXQGU\ VR WKH\ FDQ EH ZDVKHG %XW WKHQ WKH ODX
WROG WKH VWXGHQW \RX KDYH D VHW GDWH WR EULQJ \RXU OL

7KHUH DOVR DSSHDUV WR EH VRPH UROH DPELJXLW\ EHWZHHQ W
ZRUNHUV DV WR ZKRVH UHVSRQVLELOLW\ LW LV WR VFUXE WKH VRLC

6RPHWLPHYVY WKH ELJ PDQ WKH\ MXVW SHH RQ WKH OLQHQ DQG
WKHUH VR WKH >O0DXQGU\@ ODG\ vD\V LWV WKHLU MRE & W

'"HVSLWH WKH DFNQRZOHGJHPHQW WKDW FRQWDPLQDWHG OLQHQ
WKH FOHDQHUYV ZKR DUH PRUH RIWHQ OHIW WR GHDO ZLWK WKH GLU

KHUH GLG WKH\ SXW LW « 2Q WKH IORRU" :KR SLFNV LW XS" 5l

6RPHWLPHY VKH KDYH WR GR LW VKH KDYH WR SLFN LW XS DQ
SODFH & WUDQVODWHG

AXTXKU%B%}ESHUV]E] » (JE JukeE}A u v§

SDUWLFLSDQWY SURSRVHG D QXPEHU RI VROXWLRQV IRU UHFWL
ZLWK WKH UXEELVK SUREOHP VROXWLRQV UHTXLUHG XQGHUVWDQ
KRVSLWDO PDQDJHPHQW IRU PRVW



/u% E}A]JVP JV(E +SEp SpE

6XJIJHVWLRQV E\ WKH VHQLRU QXUVHYVY DQG WKH QXUVH HGXFDW
VWRUDJH DUHD RU FUHDWLQJ D ORFNHG VWRUDJH DUHD ZLWKLQ
QHZ OLQHQ VNLSV ZLWK OLGV

,Q P\ RSLQLRQ « , WKLQN HDFK zZzDUG VKRXOG KDYH D URRP
WKH\ FDQ >NHHS@ « WKRVH GLUW\ OLQHQV EHIRUH WUDQVS
1(

&OHDU RQXV ZDV SODFHG RQ WKH KRVSLWDO pDGPLQLVWUDWR
WKLV VSDFH

6R LQ IDFW WKHUH LV QR SURSHU SODFH WR VWRUH OLQHQ
ZDUG )RU RWKHU ZDUGV WKDW KDYH LW 6R PD\EH WKLV RQI
WKH DGPLQLVWUDWLRQ WKH\ GRQTW SURYLGH DQ\ SODFH WR

7KH QXUVH HGXFDWRUV DOWKRXJK VHQLRU LQ VWDWXYV DQG O
FKDQJHVY DUH HPSOR\HG E\ 3$8 DQG QRW WKH KRVSLWDO DQG
LQVWLIJDWH FKDQJH

« VRPHWLPHY DV QXUVH HGXFDWRUV ZH « ,fP DOVR IUXVWUD
FDQTW GR DQ\WWKLQJ DERXW LW 1(

W E*}vo v %E}( *°]}v o E *%}ve] ]o]SC

WKH QXUVH HGXFDWRUYV KDYH D FORVHU ZRUNLQJ UHODWLRQVEK
WKH\ GR ZLWK WKH KRVSLWDO VWDII DQG KRVSLWDO DGPLQLVWUD
VWXGHQWY VKRXOG FRXOG EH DGYRFDWHYV IRU ,3 & SDUWLFXODUC

%XW WKH\ KDYH WKH LGHD NQRZOHGJH DGYRFDWLQJ IRU
UHJDUGYVY WR LQIHFWLRQ FRQWURO WKH\ VKRXOG DOVR DGYF
UHJDUGY WR WKLV RQHV %XW LW LV LPSRUWDQW WKH\ UHSR
FDQYW GR LW VR ZH DUH WKH RQH WR KHOS WKHP DGYRFDW
1(

+RZHYHU GHVSLWH EHLQJ WDXJKW FRUUHFW FOLQLFDO SUDF
QXUVH HGXFDWRUV NQRZ WKDW VWXGHQWY VWUXJJOH LQ DGYRFDYV
KLHUDUFKLFDO QXUVLQJ VWUXFWXUH

,Q P\ RSLQLRQ KRZ , REVHUYH WKH QXUVHY DQG WKH VWXGH (¢
VWXGHQWY DUH WKRVH DW WKH ERWWRP %XW PRVW RI WKI
GRQH LQ WKH KRVSLWDO FDUULHG RXW E\ WKH VWXGHQWYV V|
DV VRPHERG\ LPSRUWDQW LQ WKH KRVSLWDO 1(



:KHQ DVNHG DERXW WKHLU SRWHQWLDO WR LQIOXHQFH FKDQJH
QXUVH HGXFDWRUV ZHUH XQVXUH ZKHWKHU WKH\ KDYH DQ\ VZD\ RYH

'R \RX KDYH DQ\ SRZHU WR FKDQJH WKDW GR \RX WKLQN ZLW
DGPLQLVWUDWRUV" 5HVHDUFKHU

1RW VXUH OD\EH 1(
> E+Z]% v P}A Ev v

$ SHUVLVWHQW UHVSRQVH IURP SDUWLFLSDQWY ZKR GLVFXVVHG
RI LQIHFWLRQ WUDQVPLVVLRQ SKRWR ZDV IRU JUHDWHU DZDUHQHV\
SDUWLFLSDQWY GLUHFWHG WKH QHHG DW WKH QXUVHV UHLWHUDWL
QXUVLQJ UHVSRQVLELOLW\ 1XUVHV QHHG WR EH HGXFDWHG RQ WK
UHPLQGHG DERXW WKH SULQFLSOHV RI WKH JHUP WKHRU\ VR WKH
SUDFWLFH

6R ZH VKRXOG DOZD\V UHPLQG RXU QXUVHV DERXW WKH SULQ
FDQ HDVLO\ WUDYHO IURP RQH SDWLHQW WR DQRWKHU 1(

7KH FOHDQHUV WR ZKRP WKH WDVN KDV XOWLPDWHO\ IDOOHQ V

JRU WKH PDQDJHPHQW RI WKH KRVSLWDO WKH\ KDYH WR GR DZ
WKH QXUVHVY VR WKDW WKH\ KDYH WR NHHS DOO WKRVH OLQHQ
WUDQVODWHG

7KLY ORRSHG EDFN WR WKH QXUVH HGXFDWRUV LQGLFDWLQJ W
ZDV XQDZDUH RI ZKDW KDSSHQV LQ WKH KRVSLWDO ZLWK UHJDUG WHF
VXSHUYLVLRQ RI SROLF\ LV UHTXLUHG

%HFEDXVH , WKLQN VRPH Rl WKH DGPLQLVWUDWRUV WKH\ GRQ W
LV KDSSHQLQJ GRZQVWDLUV OD\EH LWfV LQ WKH SROLF\ EXW
Rl WKH FRQYHQLHQFH WKH\ MXVW GR WKLQJV RQ WKHLU RZQ «
VXSHUYLVLQJ ZKDW LV KDSSHQLQJ WKHUH  1(

AXTXTIXS}IEC }( Z % 5]5]e SE veu]ee]}v

4XDOLWDWLYH UHVHDUFK SDUWLFXODUO\ &%35 VXFK DV 3$5
LOQOWHUYLHZ FRQYHUVDWLRQV WR PHDQGHU DzD\ IURP WKH ORRV
QDUUDWLYHV ,Q WKH FRQYHUVDWLRQV DURXQG H[SRVHG GLUW\ OLC
WKLV ZDV HSLWRPLVHG E\ D VXE VWRU\ FDOOHG pWKH VWRU\ DER.
IROORZLQJ VWRU\ XQIROGHG IROORZLQJ TXHVWLRQV WR WKH VHQ
LQIHFWLRQV WKDW FRXOG EH WUDQVPLWWHG E\ VRLOHG OLQHQ



+HSDWLWLV $ YHU\ LQIHFWLRXV DQG WKHQ GLDUUKRHD LI ZH
DEGRPLQDO SDLQ ZKDWTTV FDXVH E\ IOLHV UDWV RU ZKDWHY

, V. WKHUH PXFK KHSDWLWLV $ GR \RX VHH PXFK KHSDWLWI
KRVSLWDO" 5HVHDUFKHU

1RW UHDOO\ DW WKLV WLPHV EXW \LD 61

'R \RX NQRZ LI WKHUHYV PXFK KHSDWLWLYVY % RU KHSDWLW|
SHVHDUFKHU

+HSDWLWLV % \LD ZH KDYH FDUULHUV LQ WKH DUHD DURXQG
GRQIW NQRZ 61

'R \RX DV QXUVHV JHW YDFFLQDWHG IRU KHSDWLWLV %" 5HVI

1R ZH GRQTW EHFDXVH PD\EH ZH GRQfW KDYH DQ\ HQRXJK Y
PD\EH , GRQTW NQRZ ZK\ %XW \LD ZH GRQTW KDYH DQG ZH G|
DIWHU WKUHH PRQWKYVY ZH MXVW ZRUN OLNH \RX SHRSOH \RX

, WKLQN LWTV LQ \RXU « OLQLVWU\ RI +HDOWK SROLF\ LW DQC
SHVHDUFKHU

<LD LQIHFWLRQ FRQWURO KDYH :H KDYH WKLV QHHGOH SULF
SULFN \RX ZH JHW \RXU QDPH DQG FRQVHQW VR \RX JHW ZH
DIWHU KRZ PDQ\ \HDUV QRZ WKHUHYV QR VLQFH , WKLQN
IRUP 61

6R SHRSOH GRQfW ILOO LW RXW" 5HVHDUFKHU

, ZDV WKH RQO\ RQH XVLQJ LW ZKHQ , ZDV LQIHFWLRQ FRQWL
WDNH WKH LQLWLDWLYH RI WKLV 61

, WKLQN SHRSOH ZRXOG JHW QHHGOH VWLFNV S5HVHDUFKHU
<LD WKH\ GR , KDYH VRPH UHSRUWYV 61

7ZR VWDII WKH\ JHW QHHGOH SULFN DQG WKH\ JRW KHSDWLW
2K WKH\ JRW KHSDWLWLY IURP QHHGOH SULFN" 5HVHDUFKHU

%XW WKH\ GLG QRW FRQVLGHU RU , GRQTW NQRZ ZKDW KDSSI
DQG , VHQG WKHP WR .LOXIL EXW « QRZ ZH KDYH WKH IRUP E>



AXTIXZ AS}EC }(Z E (}}§ S83E &« D}E ' Eue]

JLIXUH %DUHIRRW DWWUDFWY PRUH JHUPV

pP®%DUHIRRW DWWUDFWYVY PRUH JHUPVYT )LJXUH UHSUHVHQWYV
DERXW WKH SDWLHQWVY DEVHQFH RI IRRWZHDU DQG WKH ULVN WKLEL
, ] WKH SDWLHQWY KDYH RSHQ FXWV DQG VRUHV RQ WKHLU IHHW DC
DV EORRG RU YRPLW WKHQ WKH ULVN IRU LQIHFWLRQ LV KLJK 7KH
WKLV SUDFWLFH VKRXOG GLVFRQWLQXI® IDBEpEKWKM SDWLHQWY VKRXO

AXTIXTX{ 3]}v % E A v3]}v v }VE3E}o % E 3] -

J)LIXUH LV PRUH WHOOLQJ RI WKH SDWLHQWVY SUDFWLFHV RI
VWDII EXW LOOXVWUDWHY WKH FOHDU F\FOLFDO QDWXUH RI NQRZOH
FRPPXQLW\ VXFK DV $WRLIL ,Q HVVHQFH LW SURYLGHV LQVLJKW LQ!
RI WKH SDWLHQWVY ZRUOGYLHZ DQG WKH LPSDFW RI WKHLU DFWLRQ
WKH RWKHU VWRULHV WKLV VWRU\ LV QRW WROG IURP WKH SDWLH
VWDII

%DUHIRRW DPEXODWLRQ LV QRUPDO IRU PDQ\ FRPPXQLW\ PHPEH
NQRZ WKDW DQ LQIHFWLRQ ULVN H[LVWV IRU SDWLHQWY ZKR KDYH F
LI WKH\ VWDQG RQ EORRG RU RWKHU ERG\ IOXLGV LQIHUULQJ WKH |



I WKHUHfV DQ\ YRPLWLQJ RU EOHHG RU VWDLQ RI SDWLHQ
WKH SDWLHQW KDYH FXW RU VRUHV LQ WKH IHHW PD\ KDYH V
LQIHFWLRQ « LW V QRW VDIH WKH\ KDYH EDUH IHHW ZKHQ
KRVSLWDO -1

7KH DVVXPSWLRQ LV PDGH E\ WKH MXQLRU QXUVHV WKDW SDWIL

JRU WKHP WKH\ GRQfW KDYH JRRG NQRZOHGJH DERXW KRZ L
VR , PHDQ WKH\ MXVW GRQIYW FDUH DERXW ZKHQ WKH\ FRPH \

<RX WKLQN WKH\ GRQTW FDUH RU WKH\ GRQfW NQRZ" 5HVHEL
JRU PH WKH\ GLGQTW NQRZzZ -1

7KLV JURXS RI QXUVHV LV DOVR IDPLOLDU ZLWK VRPH SDWLHQW
SDUWLFXODUO\ WKRVH RI WKH SDWLHQWY IURP WKH PRXQWDLQYV

« E\ WDONLQJ ZLWK WKRVH SHRSOH IURP PRXQWDLQ WKH\
GLVHDVH ZDV EHFDXVH IURP WKH W\SH Rl HQYLURQPHQW « P
FRRO IRU WKHP WKDWYTV ZK\ WKH\ EHOLHYH WKH\ JHW VLFN
XQGHUVWDQG WKH VLFN ZDV JHW SDVV « OLNH ZKDW ZH GR
LQWHUDFW WRJHWKHU WKH\ GRQIW EHOLHYH WKDW WKH\
HQYLURQPHQW FDXVHV RQO\ -1

KHQ TXL]JHG IXUWKHU DERXW DOWHUQDWH VLFNQHVV WUDQV
KDYH WKH MXQLRU QXUVHV WDONHG DERXW DQFHVWUDO UHVSHFW

7KH\ EHOLHYH WKDW WKH\ HVSHFLDOO\ IRU WKH SHRSOH LQ
IROORZ WKH UXOHV RI WKHLU DQFHVWRUV « WKDW{V ZK\ WKH

+RZHYHU WKH\ DOVR DGPLWWHG WKH\ GLG QRW NQRZ D ORMW
PRXQWDLQV

« WKRVH [URP WKH PRXQWDLQ KDYH D ORW RI WKRVH VRUW R
VRPHWLPHY ZH GRQTW NQRZ -1

5HIDUGOHVV RI WKH NQRZOHGJH EDVH WKH\ KDG RU ZKHWKHU L
QXUVHVY ZHUH DGDPDQW WKDW WR SUHYHQW LQIMBWERIQUWUDQVPL'

-XVW RQH FRPPHQW PD\EH RQH LPSRUWDQW UHDVRQ LV WKI
WKHP DERXW WKH HIIHFW RI GLVHDVH VR WKDW WKH\ FDQ N
FDPH WR WKH KRVSLWDO WKH\ PXVW ZHDU VOLSSHU -1



AXTXKU%B % }ESHUV]E] » (JE JukeE}A u v§

'"HVSLWH NQRZLQJ VRPH LQIRUPDWLRQ DERXW WKH PRXQWDLQ
VLFNQHVVY WUDQVPLVVLRQ DQG NQRZLQJ WKDW PRVW SHRSOH LQ W|
VROXWLRQV SURSRVHG E\ WKH MXQLRU QXUVHV ZHUH OLPLWHG 6X
SDWLHQWY DERXW WKH FDXVH DQG HIIHFW RI GLVHDVH WKH JHUP W
ZRUHOLSSHG XFLQJ WKH QXPEHU RI YLVLWRUV WR UHGXFH WKH QXF
LQIHFWLRQVY DQG FOHDQLQJ WKH IORRU WR UHPRYH ERG\ IOXLGV

/u% E}A]JVP JV(E 3Ep SpE
7LPHO\ FOHDQLQJ RI VSLW DQG RWKHU ERG\ IOXLGV RII WKH SDWt
DV D VROXWLRQ

« QRWLI\ FOHDQHU DQG LWV RXU SDUW DV ZHOO WR WU\ WR F
WKDW WKHUH V D YRPLWLQJ DQG VSLWWLQJ RU DORQJ WKH SD!

W E*}vo vV %E}( **]}vo E *%}ve] ]0]5C

BURYLGLQJ HGXFDWLRQ WR WKH SDWLHQWY RQ ZHDULQJ VKRHYV
ZKHUH WKH\ ZDON ZHUH DOVR VXJJHVWLRQV

,Q WKH RXWSDWLHQW ZH XVXDOO\ DGYLVH WKHP « ZDWFK Z|
VWDQGLQJ LQ FDVH \RX JX\V JHW LQIHFWHG -1

7KH RQXV ZDV SODFHG ILUPO\ RQ WKH SDWLHQWY KRZHYHU ZLV
WKDW LW LV WKH SDWLHQWVY UHVSRQVLELOLW\ WR GR WKH ULJKW W
WKDW RQFH WKH SDWLHQWY KDG EHHQ WROG LW EHFRPHV WKHLU U
WKHQ GRQH

, WKLQN ZH MXVW DGYLVH WKHP WR EX\ VOLSSHU WKDWT{V RQ
IRU WKHP WR KDYH D VOLSSHU ZKHQ WKH\ FDPH WR WKH KRVS
> E*Z]% Vv P}A Ev v

(GXFDWLRQ E\ WKH KRVSLWDO RQ WKH FDXVH DQG HIIHFW Rl GL
ZHDUVQLSBMW D UHFXUULQJ UHVSRQVH E\ WKH MXQLRU QXUVHYV

« ORW RI SHRSOH GRQYW ZHDU VKRHV WKH\ GRQTW KDYH VKRF
WKH KRVSLWDO FDQ DGGUHVV WKLV SUREOHP" 5HVHDUFKHU

, WKLQN LW PXVW EHWWHU WKDW WKH KRVSLWDO PXVW HGXFD
WKRVH QRW ZHDULQJ VKRHV ZKHQ FDPH WR KRVSLWDO EHFDX
FKDQFH IRU WKHP WR JHWWLQJ LQIHFWLRQ LQ WKH KRVSLWDO



,(QWHUHVWLQJO\ GHVSLWH NQRZLQJ WKH DQFHVWUDO UXOH V\
WKH PRXQWDLQV WKH MXQLRU QXUVHV ZHUH FRQILGHQW WKDW R
KDG EHHQ HGXFDWHG DQG UHDOLVH WKH\ PD\ EHFRPH VLFN E\ QR
WKH\ ZLOO VWDUW ZHDULQJ VKRHV

« VR WKDWTTV ZKHQ WKH\ ZLOO UHDOL]H pRK ZH DUH QRW IRO(
GRFWRUV WKDW WHOO XV WKDWY{V ZK\ ZH JHW VLFNY WKD)
UHDOLVH -1

AXTAA "~S}EC }( Z"% ]S }v §Z &o0}}E ]Jv Kud% S] vSe % ESuU v§][

YLIXUH 6SLW RQ WKH IORRU LQ 23"

7KH VWRU\ Rl VSLW RQ WKH IORRU )LJXUH ZDV EURXJKW WR
3% ZKR ZDV FRQFHUQHG DERXW WKH pVSLW RQ WKH IORRU LQ 23"
WKH SRWHQWLDO LQIHFWLRQ WUDQVPLVVLRQ ULVN )URP WKH 3$1
FRXOG RFFXU E\ RQH SDWLHQW FRXJKLQJ RQWR DQRWKHU E\ SD
WKURXJK LQJHVWLRQ E\ EDELHV ZKR SXW WKHLU ILQJHUV LQ WKH
6KH ZDV DOVR FRQFHUQHG IRU KHU RZQ KHDOWK DV WKH GRRU W
FRUULGRU ZKHUH WKLV SKRWR ZDV WDNHQ 7KH PDLQWHQDQFH
GLVEXVVHG WKLV SKRWR FLWLQJ VLPLODU WUDQVPLVVLRQ ULVNV
DQG WKH PDLQWHQDQFH VWDII FRXOG H[SODLQ VLFNQHVV WUDQ
UHVHPEOLQJ WKH JHUP WKHRU\ DQG ZKLOH WKH REMHFW RI WKI
LOQWHUYLHZ GLVFXVVLRQ H[SRVHG PDQ\ XQGHUO\LQJ FXOWXUDO L
DQG ZRUNSODFH UHOHYDQW



AXTIXBK([ 3]}v % E A v3]}v v }VE3E}o % E 3] -

JRU WKH 3% KHU GLVTXLHW ZDV IRFXVHG RQ FURZGLQJ LQ WKH F
LQFUHDVHG ULVN RI LQIHFWLRQ WUDQVPLVVLRQ E\ WKH QXPEHU F
VSLWWLQJ RQ WKH IORRU

,WIV QRW VDIH IRU P\ KHDOWK DQG LWYV FURZGHG « VR LI DQF
WKH\ ZLOO JLYH DQRWKHU FURVV LQIHFWLRQ WR DQRWKHU S|
WKHP 3K

$Q DGGLWLRQDO FRQFHUQ ZDV UHODWHG WR WKH IUHTXHQF\ DW

7KH IORRU LWYV GLUW\ OLNH , FDQ VHH LQ WKH RXWSDWLHQW
SKDUPDF\ ZH KDYH WR FOHDQ KRXVHFOHDQ WKH IORRU RXUYV

2] SDUWLFXODU FRQFHUQ IRU WKH 3% ZDV WKH SRWHQWLDO IRU
DV KHSDWLWLYV % 7% DQG ,QIOXHQ]D

&DQ \RX WKLQN RI D GLVHDVH WKDW ZRXOG EH SDVVHG RQ" b5H
+HS %" 3K
3RVVLEO\ +HS % 5HVHDUFKHU

:KDW HOVH ZRXOG EH RQH WKDW \RX WKLQN PLJKW EH JHW SD\
RQ WKH IORRU" 5HVHDUFKHU

7% 3K

:KDW RWKHU W\SHV RI VLFENQHVV GR \RX WKLQN FDQ JHW
5HVHDUFKHU

)OX 3K
7% FURVV LQIHFWLRQ ZDV DOVR D FRQFHUQ IRU WKH FRRN DQG \

6KH VvD\ WKDW LWTV JRRG IRU SHRSOH OLNH VRPHWLPHYVY WKH\ |
WKH\ VSLW OLNH WKDW DQG ZKHQ WKH\ VSLW RQ WKH IORRU D¢
KDYH VLFENQHVY OLNH 7% RU WKLQJYVY OLNH WKDW LW FDQ SDVV
VWHS RQ LW . WUDQVODWHG

« SHRSOH PLJKW JRW 7XEHUFXORVLV 7% LI ZKHQ WKH\ VSLW F

WKHQ \RX FDPH SDVV DQG EUHDWK WKH VSLW WKDW LQIHFWHG
D VLENQHVYV

KHQ VRPHRQH KDYH 7% FRXJK DQG \RX ZLOO JHW LW



$00 SDUWLFLSDQWY DJUHHG WKDW WKHUH ZDV DQ LQFUHDVHC
VPDOO FKLOGUHQ DQG EDELHYV

6R IRU WKH VPDOO EDELHV LI WKH\ ZDON DURXQG DQG WKHQ
VRPHKRZ WKH\ WRXFK WKHLU PRXWK RU WKHLU H\HV LW ZLO!
ZLOO JHW WKH VLFNQHVV 3K

6KH VD\ WKDW IRU WKH NLGV ZKHQ WKH\ ZDON DURXQG DQG V
WKH\ KDYH WR JHW VLFNQHVYVY SDVV « EHFDXVH ZDON DURXQC
VSLW DQG WKLQJV OLNH WKDW . WUDQVODWHG

$QG HYHQ WKH NLGV LWV QRW VDIH IRU WKHP ZKHQ WKH\ V¢
JRW VLENQHVYVY VSLW DQG EHFDXVH WKH\ WRR \RXQJ WKHLU E
QRW UHDOO\ VWURQJ HQRXJK WR ILJKW DJDLQVW VLFENQHVYV
VLFN IURP VSLW

,QWHUHVWLQJO\ ZKLOH WKH 3% ZRXOG SUHIHU SDWLHQWYV WR
XQGHUVWRRG WKDW WKLV ZRXOG EH GLIILFXOW WR HQIRUFH RU [
QRUPDO LQ WKH 6RORPRQ ,VODQGYV

S WIV MXVW FDUHOHVY WKH\ WKLQN LWV RN WR VSLW ZKHQ

%XW LQ D ORW RI &RXQWULHV VSLWWLQJ LV QRUPDO VR GR
SHVHDUFKHU

<HV LWV QRUPDO EXW LWV QRW JRRG 3K

7KH PDLQWHQDQFH ZRUNHUV FRQILUPHG WKLY DV ZHOO
2N VR LQ \RXU &XOWXUH LV VSLWLQJ >VLF@ TXLWH QRUPDO"
<HV

7KH GLVFXVVLRQ DURXQG WKH UHVSRQVLELOLWLHYVY RI FOHDQ
UHGXFH WKH WUDQVPLVVLRQ ULVN ZDV FRPSOLFDWHG B8QOLNH RW
IORRUVY DUH FOHDQHG E\ WKH QXUVHVY UDWKHU WKDQ EHLQJ SDUW

6R GRHVY WKH FOHDQHU FOHDQ WKH FRUULGRU" 5HVHDUFKHU
&RUULGRU QR 3K

6R ZKR FOHDQV WKH FRUULGRU" 5HVHDUFKHU

7TKH QXUVHV 3K

7KH QXUVHV KRZHYHU GR QRW DOZD\V WDNH RQ WKDW UHVSR



« DIWHU ZRUN WKH\ FOHDQ WKH IORRU VRPHWLPHV ZKHQ OR
QXUVHV DUH YHU\ WLUHG EHFDXVH WKH\ ZRUN XQWLO ILYH R
VRPHWLPHY WKH\ GRQTW ZDQW WR FOHDQ WKH IORRU 3K

"KHQ H[SORULQJ ZK\ WKH FOHDQHUV GR QRW PRS WKH IORRU WK
WKH DGPLQLVWUDWLRQ RIILFHV ZDV D SULRULW\ RYHU WKH SKDUPD|

7KH\ FOHDQ XSVWDLUV LQ WKH RIILFH EXW QRW LQ KHUH ZF
3K

7KH 3% DOVR UHYHDOHG WKDW WKH SKDUPDF\ ZDV QRW WKH RQC
ZDV DOVR KHU UHVSRQVLELOLW\ WR FOHDQ WKH VWHULOH VWRFN V\

%XW IRUPH WKHUHYY WKUHH URRPV WKLV RQH WKH RWKHU VL
URRP 3K

7KH LPSOLFDWLRQV IRU KDYLQJ FOHDQLQJ UHVSRQVLELOLWLHYV [
VWRUHURRP KHU SKDUPDF\ ZRUN EXLOW XS :LWK RQO\ RQH 3% HPS
WKHVH GXWLHV ZDV QRW DQ RSWLRQ

6R LI , JR WKHUH DQG WKHQ , FOHDQ WKHUH WKH ZRUN ORDG K

7KH UHVXOW EHLQJ WKDW WKH VWHULOH VWRFN VWRUHURRP ZD
VWDQGDUG WKDW WKH 3% ZRXOG KDYH OLNHG

7TKHUHYV ORW RI LWHPVY DQG LWV YHU\ GXVW\ DQG VRPHWL
PRQWK 3K

7KH DPRXQW RI VWRFN LQ WKH VWRUHURRP VWHHUHG WKH GLDC
VWRFN VKRUWIDOOVY DQG VWRFN WDNH FRPPLWPHQWYV

1DWLRQDO PHGLFDO VWRUH ORFDWHG LQ 5DQDGL 7KH\ JLYH
ZKHQ RXU RUGHU V GXH ZH SUHSDUH RXU RUGHU DQG ZH VHQ
VWRFN WDNH DQG ZH FDOFXODWH ZKDW ZH QHHG DQG WKHQ ,

7KH 3% ZDV DVNHG KRZ RIWHQ WKLV LV GRQH
$IWHU WZR PRQWK 3K

$V WKHUH ZDV PLQLPDO DOFRKRO EDVHG KDQG UXE $%+5 RQ \
DVNHG LI WKHVH ZHUH RQ WKH RUGHULQJ VFKHGXOH

:H XVXDOO\ RUGHU ILIW\ >$%+5@ HYHU\ WZR PRQWKYV 3K

JRU QRZ VLQFH $XJXVW , GLGQYW UHFHLYH DQ\ RUGHU , SODFH
GRQIW VHQG LW LQ WKH VKLS VR ZH UH UXQQLQJ ORZ XQWLO (



WKH VKLS GHSDUW EXW WKH\ VD\ WKH\ FDQTW GR LW 3K L
LQ HDUO\ 1RYHPEHU

7KH\ vD\ WKDW WKHUHfVY RQH JX\ WKHUH V RQH ODG\ KHU K
DQG KHYV GLHG VR HYHU\ ZRUNHUV WKH\ JR DQG DWWHQG
FDQTW GR P\ RUGHU 3K

4XHVWLRQLQJ DERXW WKH VRDS VXSSO\ DQG WKH ODFN RI OLT
RQ WKH ZzDUGY HOLFLWHG WKH IROORZLQJ

‘H VWLOO KDYH VRDS « OLNH VRDS EDU « ZH GRQTW KDYH LW
FRQWDLQHUV IRU OLTXLG VRDS ZHUH@ « GRQDWHG 3K

$OULIKW VR WKH UHILOOV IRU WKRVH VRDS FRQWDLQHUV V
FHQWUDO VXSSO\ GRHVQ W KDYH WKRVH « ZKDW VRDS GR WKt
SHVHDUFKHU

2Q0\ $SQWLEDFWHULDO DQG WKDW V D EDU RI VRDS 3K

$V QR VRDS EDUV KDG EHHQ VHHQ RQ WKH ZDUGV WKH 3% ZDV I
LW ZzDV WR RUGHU VRDS IURP WKH SKDUPDF\

7TKH QXUVH LQ FKDUJH 3K

, I WKHUHTVY QR VRDS RQ WKH ZDUG WKHQ WKH QXUVH PDQDJI
IRU DQ\ VRDS EHFDXVH \RX KDYH VRPH LQ VWRFN 5HVHDUFK

<LD 3K
AXTX&EII %} ESHUV]E] » (JE Ju%eE}A u v§

2SSRUWXQLWLHV WR LPSURYH ,3 & SUDFWLFHY UHODWLQJ WR \
RQ LOFUHDVHG DZDUHQHVYV DERXW WKH GDQJHUV RI VSLWWLQJ
LQIUDVWUXFWXUH J/LPLWHG GLVFXVVLRQ DGGUHVVHG VRFLHWDO
FXOWXUH

/u%e E}A]JVP JV(E 3Ep SpE

,Q D FXOWXUH ZKHUH VSLWWLQJ LV DFFHSWHG DV D QRUP SUR
RITHUHG DV D VROXWLRQ 7KLV LQFOXGHG SURYLGLQJ ERZOV LQ W

3XW WKH ERZO LQ WKH RXWSDWLHQW VR DQ\RQH OLNH WR V
WKHUH . WUDQVODWHG

« SURYLGH WKH SURSHU FRQWDLQHU RU EXEFNHW



BURYLGLQJ plDFH WRZHOVY IRU SDWLHQWY WR EUHDWKH DQG V!
DOVR SURSRVHG

J)DFH WRZHO RU VRPHWKLQJ WKDW ZKHQ WKH SHUVRQ KDV D '
EUHDWK RU VSLW LQ RU MXVW FRXJK

$ IXUWKHU VXJIJHVWLRQ ZDV IRU SDWLHQWYV WR GLJ D VPDOO KR
XS

« LI WKH\ JRW OLNH FRXJK WKH\ FDQ GLJ D OLWWOH ELW JURX
WKURXJK DQG FORVH LW RWKHUZLVH LW SDVVHV YLUDO RU LQ

$OWKRXJIJK SRVVLEOH RXWVLGH WKLV ZDV QRW D SUDFWLFDO VR
<RX FDQTW GLJ D KROH RQ WKH IORRU Rl WKH KRVSLWDO 5HYV
$V ZLWK WKH RWKHU VWRULHVY WKH VROXWLRQ IRU VSLWWLQJ U
-XVW DVN D VPDOO FRQWDLQHUYV RU ZKDWHYHU EXFNHW RU SC

W E*}vo VvV %E}( **]}vo E *%}ve] ]0]5C

'LVFXVVLQJ WKH LPSRUWDQFH RI PDLQWDLQLQJ D FOHDQ HQYLU
SKDUPDF\ WKH 3$ GHPRQVWUDWHG D VHQVH RI SURIHVVLRQDO UHV.
WKH SDWLHQWY 7KH 3$ ZDQWHG D GHGLFDWHG FOHDQHU IRU WKH S

, ZDV WKLQNLQJ WKDW WKH RXWSDWLHQW GHSDUWPHQW DQG
SKDUPDF\ LV YHU\ LPSRUWDQW EHFDXVH DUH WKH RQHV WKD
WDEOHWY DQG PHGLFDWLRQ WR JLYH WR WKH SDWLHQW ZH
FOHDQHUV 3K

KHQ DVNHG ZK\ WKHUH ZHUH QR FOHDQHUV IRU WKH SKDUPDF\ D
ZLWK

7KH\ VD\ ZH GRQYfW KDYH ODERXU IRUFH WR FOHDQ WKDW VR
WKH QXUVHVY DQG WKH SKDUPDF\ PXVW FOHDQ E\ P\VHOI 3K

7TKHUHIRUH DOWKRXJK WKHUH ZDV D FOHDU QHHG XOWLPDWHO\
FOHDQ WKH SKDUPDF\ KHUVHOI

, ZDVK WKH VKHOYHV « , JR DQG JHW WKH PRS DQG PRS 3K

'LVFXVVLRQ RI WKH LVVXH RI VSLWWLQJ ZLWK WKH FRRNV UHYH
QXUVHVY SURIHVVLRQDO UHVSRQVLELOLW\ WR HGXFDWH WKH SDWLH

6KH vVD\ WKDW IRU OLNH IRU WKH QXUVHV KHUH KDYH WR JLYF
SHRSOH WDON WR WKH SHRSOH KHUH ZKHQ WKH\ FRPH WR Wi
WKH\ FDQYfW VSLW KHUH DURXQG WKH KRVSLWDO . WUDQVOTL



7KH VDPH JURXS LGHQWLILHG WKDW WKH UHVSRQVLELOLW\ OD\
VDIH FUDZOLQJ RQ IORRU WKDW KDV VSLW SUHVHQW

« SDUHQW KDYH WR DGYLVH WKHLU NLGV QRW WR PRYH DUR?>
WUDQVODWHG

$OWKRXJIJK SUDIJPDWLF SODFLQJ WKH UHVSRQVLELOLW\ RQ W
ZRUNDEOH VROXWLRQ

« VR SHRSOH IURP WKH PRXQWDLQ « GR \RX WKLQN WKH\ ZRX
QXUVHV WROG WKHP WKH\ FRXOG JHW WKH VLFNQHVV IURP
SHVHDUFKHU

6KH vD\V WKDW VRPHWLPHYVY VRPH RI WKH SHRSOH GRQfW O
QXUVHV VD\ EXW VRPH RI WKHP XQGHUVWDQG DQG IROORZ W

> E+Z]% v P}A Ev v

(QVXULQJ SDWLHQWYV XQGHUVWRRG WKH GDQJHUV RI VSLWWLQ
ZDV D FRQVWDQW GLDORJXH DFURVV DOO SDUWLFLSDQWV $zZDU
UHVSRQVLELOLW\ WKURXJK WKH SURYLVLRQ RI VLIQDJH RSHQ GL\
+RZHYHU RQFH DJDLQ WKHVH VROXWLRQV ZHUH QRW VWUDLJKWIR

7KH VXJJHVWLRQ RI VLJQDJH ZDV SURSRVHG E\ WKH 3$ DQG
FRQYHUVDWLRQ

OD\EH SXW D QRWLFH « OLNH GRQTW VSLW RQ WKH IORRU RL
\RX ITIHHO VLFN \RX FDQ DVN WKH QXUVH IRU YRPLW EDJV 3+

7KLV VLPSOH DQG SUDJPDWLF VXJJHVWLRQ WR DGGUHVV WKF
LQWULQVLFDOO\ IODZHG

, ZDV VLWWLQJ RXW WKHUH ZKHQ , ZDV ZDLWLQJ IRU \RX DQC
WKH SRVWHUV 7KHUH DUH SRVWHUV IURP WKH :+2 IURP $X\
SODFHV WKDW DUH DOO LQ (QJOLVK 'R \RX WKLQN WKH PDQ\
WKRVH SRVWHUV" 5HVHDUFKHU

7KH\ FDQ WUDQVODWH LW LQ WKHLU ODQJXDJH 3K

YROORZLQJ DGGLWLRQDO FRQYHUVDWLRQ UHJDUGLQJ WKH FX
IXUWKHU DERXW KHU SURSRVDO

7KH\ ZLOO UHDG WKHPVHOYHVY EXW VRPH SHRSOH GRQTW HYH
3K

$Q DOWHUQDWLYH VROXWLRQ ZDV WKHQ RIIHUHG



« VR PD\EH WKH 3+' >3ULPDU\ +HDOWK '"HSDUWPHQW®@ GHSDUWP
DURXQG HGXFDWH SHRSOH 3K

7KH PDLOWHQDQFH ZRUNHUV DJUHHG ZLWK WKLYV UHYLVHG VXJ

FRPPXQLW\ WHDP ZHUH EHVW SODFHG WR SURYLGH HGXFDWLRQ DER

7TKH EHVW VROXWLRQ LV « WKH FRPPXQLW\ KRVSLWDO WHDP

FRPPXQLW\ DQG HGXFDWH SHRSOH

+RZHYHU WKH\ ZHUH Rl WKH VDPH RSLQLRQ DV WKH MXQLRU QXI
XQGHUVWDQGLQJ RI WKH OLQN EHWZHHQ VSLWWLQJ DQG GLVHDVH W

6RPH SHRSOH JR WR HGXFDWLRQ OLNH VFKRRO WKH\ XQGH
VRPHWLPHY WKH\ MXVW OLNH IRUJHW LW « LWV OLNH D QRU
ZKHQ LW FRPHVY WR D WLPH WKH\ QHHG WR VSLW RXW WKH\ MXV

WKURZ WKH VSLW

AixXiXxi@g ~S}EC }(8Z @&}l vdpu E po}le]e &pu Jv §

YLIXUH %URNHQ 7% FDELQHW

7KH VWRU\ RI WKH EURNHQ 7% FDELQHW )LJXUH LV QRW OR
LQIOXHQFH WKDW &KULVWLDQ IDLWK KDV RQ ,3 & SUDFWLFH %HFD
LQFOXGLQJ ILQDQFH DFFHVV WR SDUWV DQG ODERXU DQG WKH OR



IXPH FDELQHW KDV QRW EHHQ D KRVSLWDO SULRULW\ 7KH 7% IX
FDELQHW LV XVHG WR SUHYHQW ODERUDWRU\ DETXLUHG 7% LQIHF
RI VPHDULQJ DQG H[DPLQLQJ 7% VSHFLPHQV :+2 7KH FDELQ!
WKH SDWKRORJ\ ODERUDWRU\ VLQFH LW EURNH LQ

AXTIXAX{I 3]}v % E A v3]}v v }vEE}o %E 3] -

7KH 0/7 YRLFHG KLV FRQFHUQ IRU WKH SRWHQWLDO RI 7% WUD
7KH ODFN RI D IXOO\ IXQFWLRQDO 7% FDELQHW VLQFH PHDQYV
GDWH KDYH EHHQ VPHDUHG SURFHVVHG DQG H[DPLQHG ZLWKRXW

« LWV ZDV VWLOO ZRUNLQJ DQG WKHQ ZH PRYH LW WR W
ODERUDWRU\ « DQG ZKLOH ZH PRYH LW EHFDXVH ZH DUH QRW
WR PRYH LW « , ZLOO VD\ WKDW V QRW JRRG « %XW ZH GLG L
URRP DQG ZH XVH LW RQO\ IHZ PRQWK LQ PD\EH WKUHH P|
DQG WKHQ LWV \RX NQRZ QRW ZRUNLQJ 3%

, QWHUHVWLQJO\ WKH 0/7 GRHV ZHDU SHUVRQDO SURWHFWL
VPHDULQJ WR GHFUHDVH WKH ULVN RI 7% WUDQVPLVVLRQ EXW W
ZURQJ W\SH SURYLGLQJ OLWWOH WR QR EDUULHU DJDLQVW WUDQ

, bozb\v ZzHDU SHUVRQDO SURWHFWLYH HTXLSPHQW LWTV
VWDQGDUG SURWRFRO , DOzZD\V ZHDU P\ /DE FRDW DQG DOZ
PDVN 3%

:KDW W\SH RI )DFH PDVN \RX ZHDU" 5HVHDUFKHU
7KH VXUJLFDO RQH 3%

$QG ZKLFK RQH UHFRPPHQGHG IRU 7%" 5HVHDUFKHU
$QRWKHU RQH WKDW ORRN OLNH , GRQYfW ZKDW" 3%
/IRRNV OLNH D GXFN ELOO" 5HVHDUFKHU

<LD WKDW{V WKH RQH 3%

:KHQ DVNHG KRZ KH UHFRQFLOHG SRWHQWLDOO\ EHLQJ LQIHFV
SURSHU VDIHIJXDUGYV WKH 0/7 FLWHG KLV &KULVWLDQ IDLWK DV SU

+RZ GRHV WKDW PDNH \RX IHHO NQRZLQJ WKDW \RX PD\ EH DYV
VHHPY WR EH OLVWHQLQJ" 5HVHDUFKHU

$P IHHO GLVFRXUDJH EXW \RX NQRZ ZRUNLQJ LQ LQVWLWXWI
VD\ RZQHG E\ WKH FKXUFK VR RXU PLQG VD\ WKLQNLQJ WKt
PH IURP WKLV 3%



<RX WKLQN WKH ORUG ZLOO SURWHFW \RX IURP WKLV WKLQJ"

, W GHSHQG RQ « EHFDXVH \RX NQRZ RXU VWURQJ EHOLHYH « ,
EHOLHYH ZLWK P\ RZQ *RG 6R , WKLQN +H ZLOO GHILQLWHO\ SU
DP GRLQJ SHRSOH JRRG WKLQJ WR VHUYH SHRSOH 3%

AXTIXEKBI %} ESHUV]E] » (JE Ju%keE}A u v§

2SSRUWXQLWLHYV IRU LPSURYHPHQW ZHUH OLPLWHG WR UHSDLI
FXSERDUG DQG LPSURYLQJ WKH ODERUDWRU\ HQYLURQPHQW KRZH
ZLWK EDUULHUV &RUUHFW 33( VXUIDFHG DV D VROXWLRQ KRZH
PDQDJHPHQW WDNLQJ UHVSRQVLELOLW\

/u% E}A]JVP JV(E 3Ep SuE

7KH 0/7 GLVFXVVHG VROXWLRQV LQ D ORJLFDO RUGHU IURP WKH
PRVW SUDJPDWLF 2SWLPDOO\ KH ZDQWHG WKH 7% FDELQHW UHSDL
RFFXU VSHFLDOLVW VHUYLFH SHUVRQQHO ZHUH UHTXLUHG

'"HILQLWHO\ \HV :H QHHG VSHFLDOLVW PHFKDQLF EXW WKH SUI
KDYH HQRXJK PRQH\ 3%

7KH PRVW DSSURSULDWH DOWHUQDWLYH WR WKLV ZDV WR SXUFK

« RU ZH MXVW QHHG WR EX\ D QHZ DQG WKDW ZLOO FRPH XQGH
IXQGHUV WKDW IHHO VRUU\ IRU XV DQG \RX NQRZ WR SD\ VR
+RVSLWDO 3%

+RZHYHU ILQDQFLDO UHVWUDLQWY PDGH WKLV RSWLRQ RXWVLC

, ZDV OLNH DFWLQJ LQ FKDUJH , ZRUN ZLWK .LOXIL KRVSLW
WKH RQH UHSUHVHQWDWLYH IURP WKH 7% GHSDUWPHQW WR
PDFKLQH DQG KH FDPH RYHU « EXW KH VD\ WKDW ZH KDYHQfW
WR VXSSRUW XV « H[SHQVLYH WR JHW VSHFLDOL]JHG SHRSOH W
PDEFKLQH VR VRPHRQH IURP VRPHZKHUH XS IURP OLOOLRQDLU
EX\ QHZ FDELQHW 3%

W E*}vo VvV %E}( **]}v o E *%}ve] ]0]5C

8vLQJ WKH FRUUHFW 33( LQFOXGLQJ DW D PLQLPXP DQ 1 PDV
KRZHYHU WKH 0/7 SODFHG WKH UHVSRQVLELOLW\ RI RUGHULQJ DQ(
EDFN RQWR KLV VXSHUYLVRU

%HFDXVH ZH GRQfW KDYH DQ\ « 6XSHUYLVRU >VKRXOG@ UHF
SUREOHP VKH VKRXOG KDYH WR RUGHU FRQVXOW RXU KHDGV



SUREOHP DQG FDQ \RX EX\ WKLV W\SH \RX NQRZ LW ZLOO KH(
DV ZHOO 3%

> E+Z]% v P}A Ev v

,Q WKH DEVHQFH RI D ZRUNLQJ FDELQHW FKDQJLQJ WKH ORFD
SURFHVVHG WR D PRUH VXLWDEOH DUHD ZLWKLQ WKH ODERUDWRL
8QIRUWXQDWHO\ WKLV DOVR KDG DVVRFLDWHG REVWDFOHYV

« DQRWKHU URRP WKHUH LWV KDYH YHU\ JRRG DLU YHQWLO!
VR LWV GHSHQGV RQ KHU EXW IRU PH DV D ZRUN SHUVRQ ,
WR PRYH EXW WKHQ , KDYH WR UHVSHFW P\ ERVV EHFDXVH
DOzD\V ERVV 7KH ERVYV ZLOO PDNH WKH ILQDO GHFLVLRQ EX>
WKHUH VR WKDW WKHUH ZH KDYH UHDOO\ JRRG YHQWLODWLF

AX8uuu EC

7KLY FKDSWHU KDV SUHVHQWHG WKH ILQGLQJV RI WKH VWXG
GHVFULELQJ SDUWLFLSDQWVY NQRZOHGJH DQG EHOLHIV DURXQG V
DQG D ZULWWHQ FKDSWHU GHVFULELQJ ,3 & SUDFWLFHV DW $$+ DQ
SDUWLFLSDQWY 7KH GDWD FROOHFWHG WKURXJK 3KRWRYRLFH
UHVHDUFKHU WR H[SUHVV WKH ILQGLQJV XVLQJ WKH SDUWLFLSDQYV
HORTXHQWO\ GHSLFW WKH QH[XV EHWZHHQ VFLHQFH ZRUNSODFH
DQG WKH VLIQLILFDQW LQIOXHQFH RI WKHVH UHDOPV RYHU ,3
RSSRUWXQLWLHV IRU LPSURYHPHQW DSSHDUHG VLPSOH KRZHYHU
P\ULDG RI IDFWRUV WKDW SUHYHQW VROXWLRQV EHLQJ SODXVLEO

7KH ILQGLQJYV DGG VLIQLILFDQW VXSSRUW DV WR ZK\ :HVWHUQ
ZRUN LQ FXOWXUDOO\ DQG VSLULWXDOO\ GLYHUVH HQYLURQP
LPSOHPHOQWDWLRQ LQ WKHVH VHWWLQJVY UHTXLUHYV D PXFK GHHSHI
WKH\ DUH EHLQJ SODFHG



Z %8 B Quee]}v

OXAivEE} u §]}v

7KH SXUSRVH RI WKLV 3$5 VWXG\ ZDV WR H[SORUH ZKDW ,3 &
FRPPXQLW\ PHPEHUV DW $$+ 6RORPRQ ,VODQGV ,QFOXGHG LV D GL
DV UHODWHG WR UHOHYDQW OLWHUDWXUH RQ LPSOHPHQWLQJ LQIHF
QDWLRQ SRSXODWLRQV WKURXJK ERWK D :HVWHUQ DQG QRQ :HVW
GLVFXVVLRQ RQ WKH FRPSOH[ LQGLYLGXDO DQG FRPELQHG IDFWRU\
SHRSOH SUDFWLVH ,3 & DQG ZKDW VLFNQHVV WUDQVPLVVLRQ PHDQV
FRQFOXGHV ZLWK D GLVFXVVLRQ RI WKH OLPLWDWLRQV RI WKH VWX
EULHI VXPPDU\

7KLV FKDSWHU FRQWDLQV GLVFXVVLRQ DQG IXWXUH UHVHDUFK ¢
UHVHDUFK TXHVWLRQV H:KDW DUH WKH FXUUHQW ,QIHFWLRQ FRC
FDQ ,3 & SUDFWLFHV EH LPSURYHG DW $$+"7 DQG H&DQ FXOWXUD
EH GHYHORSHG DQG LPSOHPHQWHG WR HQKDQFH FXUUHQW LQIHFWL

7KH EDVLV IRU ZKDW LQIRUPV LQGLYLGXDOVY DQG FRPPXQLW\ P
VLFNQHVV DQG ,3 & LQ $WRLIL LV PXOWLGLPHQVLRQDO DQG FRPSOH|
E\ WZR FRPPRQ WKHPHYVY DQG IRXU VXEWKHPHV

ZKDW LV NQRZQ DQG EHOLHYHG DERXW VLFENQHVV WUDQVPLVYV
,3 & SUDFWLFHV DW $$+

D NQRZLQJ DQG SUDFWLFLQJ ,3 & DW $$+

E NQRZLQJ DQG 127 SUDFWLFLQJ ,3 & DW $$+

F SUDFWLFLQJ DQG 127 NQRZLQJ ,3 & DW $$+

G 127 SUDFWLFLQJ DQG 127 NQRZLQJ ,3 & DW $$+

6RPH NQRZOHGJH EHOLHIV DQG SUDFWLFHY DUH UHODWHG WR
UHODWHG WR WKH JURXS FROOHFWLYH FRPPXQLW\ 5HVXOWYV IURP W
RI WKH JURXS FROOHFWLYH LV RIWHQ JUHDWHU WKDQ WKH LQGL"®
LOQGLJHQRXV VRFLHWLHY ODUN %WRXOWRQ OXFK NQRZOHGJH
SUDFWLFHVY DUH GLUHFWO\ UHODWHG WR ZRUNSODFH VA\VWHPV ZKL
RI' FXOWXUH NLQVKLS VSLULWXDOLW\ PXOWL ZRUOGYLHZ HGXF
JRYHUQDQFH $00 RI WKHVH IDFWRUV FRQWULEXWH WR KRZ VLFNQH
LQ ZKLFK ,3 & SUDFWLFHY DUH SHUIRUPHG DW $$+ ,QWHUHVWLQJC
JHQGHU KDV RQ UROHV H[SHFWDWLRQV DQG LOWHUDFWLRQV ZLWKI
QRW HPHUJH DV D PDMRU LQIOXHQFLQJ IDFWRU IRU NQRZLQJ RU SUL



7KLV VWXG\ KDV VKRZQ WKDW ZRUOGYLHZ H[SHULHQFH NQRZC
HDFK LQGLYLGXDO +RZHYHU WKH LQIOXHQFH RI FRPSOH[ EXW
SURPLQHQW DFURVY DQG ZLWKLQ HDFK RI WKH LVVXHVY WKDW SDUW
WR KRZ LQGLYLGXDOV QDYLJDWHG WKHLU ZRUOG DQG WKH ,3 &
LOQWHUZRYHQ IDFWRUV DQG WKHPHY DGG D G\QDPLF GLPHQVLRQ W
ZKDW WKH\ NQRZ DQG KRZ DQG ZK\ WKH\ DFW ,PSRUWDQWO\ DOO
WLPH DV H[SHULHQFH DQG VWDWXV ZLWKLQ WKH $$+ FRPPXQLW\ D

8QOLNH WUDGLWLRQDO GLVFXVVLRQ FKDSWHUV WKLV FKDSWHI
FRPSOH[LW\ RI WKH ILQGLQJV 7KHPH RQH2ZKDW LV NQRZQ DQG
WUDQVPLVVLRQ2LV SUHVHQWHG DV D SXEOLFDWLRQ LQ &KDSWHU
VHFWLRQ Rl WKH SXEOLFDWLRQ LQ &KDSWHU VSHFLILFDOO\ HQJD
NQRZOHGJH DQG EHOLHIV 7KH IROORZLQJ VHFWLRQ RI WKLV FKDS
WKHPH WZR?,3 & SUDFWLFHV DW $$+ +RZHYHU UHVXOWYV DQG LQW
E\ QHFHVVLW\ ZLOO EH LQWHUZRYHQ WKURXJKRXW WKLV GLVEXVV
DUH LQKHUHQWO\ LQIOXHQFHG E\ VLFNQHVV WUDQVPLVVLRQ EHOL
VHSDUDWHG 7KHUHIRUH IURP D WUDGLWLRQDO :HVWHUQ OHQV

GLVMRLQWHG KRZHYHU WR PDLQWDLQ DXWKHQWLFLW\ LW LV F
FRQFHSWV DQG WKHPHY DQG KRZ WKH\ LQH[SOLFLWO\ ORRS EDFN
FKDSWHU FDSWXUHV WKH ULFK QXDQFHG DQG ORFDOO\ LQIRUP
SUDFWLFHV DW $$+ 7R WKH EHVW RI RXU NQRZOHGJH WKLV LV WK
XVHG LQ UHODWLRQ WR ,3 & DQG LQ WKH :HVWHUQ 3DFLILF UHJLRC

OXWZ}E}A}] + AS}ECSE oo]vP D Juu

7KH HSLVWHPRORJLFDO SUHPLVH RI FRQWHPSRUDU\ ,3 & SURJ
XQGHUVWDQG DQG EHOLHYH WKH JHUP WKHRU\ DQG WKDW ,3 & S
VIVWHPDWLFDOO\ DQG ORJLFDOO\ JXLGHG E\ WKH NQRZOHGJH DQ
ILQGLQJV RI WKLV UHVHDUFK D UWNRW BHIHQ BIRMQMW KB @\ SHMSD HVGR QR
NQRZ WKDW VLFNQHVV LV SDVVHG EHWZHHQ SHRSOH DQG WKDW
LPSRUWDQW EKD®J DVUIJXKDBW UHVHDUFK PHWKRGYV DUH UHTXLUHG

XQGHUVWDQGLQJ Rl KRZ SHRSOH LQ GLIIHUHQW ORFDWLRQV EHO
SHRSOH DQG ZKDW WKH LPSOLFDWLRQV DUH IRU ,3 & SURJUDPV

KRQRXU ORFDO LQGLJHQRXV DQG LPSRUWHG NQRZOHGJH V\VWHP\
3KRWRYRLFH 7KLV PHWKRG KDV DIIRUGHG SHRSOH WKH RSSRUW X
WKH\ XQGHUVWDQG VLFNQHVV WUDQVPLVVLRQ DQG FRQYH\ WKF
KLHUDUFK\ QRW MXVW IURP D ELRPHGLFDO SHUVSHFWLYH EXW

SHUVSHFWLYHYV



6XVWDLQLQJ DQG SURWHFWLQJ KLVWRULFDO DQG DQFHVWUL
FRPPXQLWLHV KDV EHHQ DQG UHPDLQV YLD VWRU\WHOOLQJ ODUN
RUDO WUDGLWLRQV WR H[SODLQ LQGLJHQRXV XQGHUVWDQGLQJ RI H
ZLWK LQGLJHQRXV ZRUOGYLHZV DQG FRVPRORJLHV LV SULPDO WR LC
7KHUHIRUH VWRU\WHOOLQJ IRUPV WKH IRXQGDWLRQDO SODWIR

LV YLWDO IRU WKH KXPDQ H[SHULHQFH .RNL

BULYLOHJLQJ LQGLJHQRXV YRLFHV DQG UHVSHFWLQJ LQGLJHQF
WKURXJK VWRU\WHOOLQJ PHDQV SDUWLFLSDQWYVY FDQ VKDUH KRZ WI|
WKH ZRUOG ,VHNH ,Q WKLV UHVHDUFK 3KRWRYRLFH IDFLOLW
3KRWRYRLFH LW LV XQOLNHO\ WKDW WKH GHSWK Rl WKH VRELHWDO
HYHU SUHVHQW EHKLQG SUDFWLFH ZRXOG KDYH EHHQ UHYHDOHG
3KRWRYRLFH DOORZHG SDUWLFLSDQWY WR H[DPLQH DQG GLVFXVV W
WKH SKRWRJUDSKY DQG WHOO WKH SKRWRJUDSKVY VWRULHV WKURX

$ SHUVRQTV ZRUOGYLHZ LV GHYHORSHG WKURXJKRXW WKHLU OLI
LQFRUSRUDWHY ZD\V SHRSOH PDNH VHQVH RI WKHLU HQYLURQPHQV
ZD\ WKH\ VHH WKH ZRUOG ODUN %RXOWRQ 7KH SDUWLFLSDQW
ZDONV Rl 6RORPRQ ,VODQG OLIH 6RPH KDG IRUPDO PELRPHGLFDOY F
WKURXJK WUDGH FHUWLILFDWHY RWKHUV KDG HGXFDWLRQ WR SULP
DQG VRPH KDG QHYHU EHHQ WR VFKRRO DW DOO 7KH YDU\LQJ OHYHC
DQG VRFLDO VWDQGLQJ LQIOXHQFHG WKH ODQJXDJH WKH\ XVHG WR ¢
DITHFWHG WKH ZD\ LQ ZKLFK WKH\ VDZ WKHLU UROH LQ LPSOHPHQWL
&XOWXUDO VRFLDOLVDWLRQ DOVR LQIOXHQFHG SDUWLFLSDQWVT ZF
ZKR IROORZ DQFHVWUDO NQRZOHGJH ZKLFK LQKHUHQWO\ JXLGHV \V
GHSLFWHG VLFNQHVY WUDQVPLVVLRQ IURP D YHU\ GLITHUHQW NQRZC
XVH RI KRVSLWDO VHUYLFHV

7KH ODQJXDJH XVHG E\ WKH FRRN ZKHQ GHVFULELQJ WKH LPSF
SUHYHQW WKH pGLUW\Y WUDQVIHUULQJ IURP KHU FORWKHYV WR WKH
VHQLRU QXUVHV DQG 0/7V ZKR FRXOG GLVFXVV JHUPV XVLQJ EL
$OWKRXIJK WKHLU DUWLFXODWLRQV ZHUH XQLTXH ERWK SDUWLFL!
SURFHVV WKDW RI VLFNQHVYV FDXVDWLRQ DQG WUDQVPLVVLRQ
GHPRQVWUDWH WKDW GHVSLWH WKHLU GLITHUHQW VRFLDO DQG HGX
ZKLFK LQIRUPHG WKHLU XQGHUVWDQGLQJ DQG VKDSHG WKHLU ZRU
HGXFDWLRQDO RU LQIRUPDO WKURXJK FXOWXUDO DQG FRPPXQLW\
VHQLRU QXUVHV ERWK XQGHUVWRRG WKDW DQ pHQWLW\Y FRXOG EH



7KH SDUWLFLSDQWVY ZRUOGYLHZ DOVR H[SODLQHG KRZ WKH)
KRVSLWDO KLHUDUFK\ DQG WKXV DIIHFWHG WKH ZD\ WKH\ SUDFW
VHUYLFHV 2QFH DJDLQ WKH VWRULHV EHKLQG WKH SKRWRJUDSKYV
RU QR IRUPDO HGXFDWLRQ IHOW WKH\ ZHUH DW WKH ORZHU OH"
WKHUHIRUH ZHUH XQDEOH WR HIIHFW FKDQJH 7KH WUDGLWLRQD
GHYHORSHG IURP WKHLU DQFHVWUDO NQRZOHGJH ZHUH DW RGGV
VW\OH KRVSLWDO VWUXFWXUH DQG WKH WKHRFUDWLF JRYHUQDQF
WKHUHIRUH LQKLELWHG WKHLU DWWHQGDQFH DW WKH KHDOWK VH
KRVSLWDO JRYHUQDQFH VWUXFWXUHV DQG VWDII XQGHUVWDQGL
FRPPXQLFDWLRQ EDUULHUV KDYH EHHQ EURDGO\ FLWHG DV FRQ\
DQG PLVLQIRUPDWLRQ WR SDWLHQWYV $OERXJDPL ODF9DQH 3}

KLOH FXOWXUDO DQG VSLULWXDO LQIOXHQFHY RQ VLFNQHVV F
DQG KHDOWK VHHNLQJ EHKDYLRXUV LQ FXOWXUDOO\ GLYHUVH SRS
EURDGO\ WKHUH LV OLWWOH LQ WKH OLWHUDWXUH WKDW GLVFXV\
WKH +&:VY] UROH LQ DSSO\LQJ ,3 & SULQFLSOHV 7KLV ODFN RI UHV
UHLQIRUFHV WKH VHHPLQJO\ XQFKDOOHQJHG ELRPHGLFDO QRWLRC(
WR EH YDOXHG RYHU LQGLJHQRXV NQRZOHGJH LQ ,3 & SURJUDPYV
WKH QRWLRQ WKDW :HVWHUQ NQRZOHGJH LV pXQLYHUVDOLVWLEFT
DQG XQFKDOOHQJHG ®HHRR :DWVRKLV VWXG\ KDV XVHG 3KRWRYF
PHWKRG WR ILOO WKLV JDS DQG HQJDJH LQ D FKDOOHQJLQJ H[D
SUHPLVH RI NQRZOHGJH WKDW LV UHOHYDQW WR LPSURYH ,3 & DW

O0XiES &v o /v(op v JvP & S8} E-

%HIRUH GLVFXVVLQJ WKH GRPDLQV WKDW XQGHUSLQ WKHPH W
UHDGHU XQGHUVWDQG WKH XQGHUO\LQJ LQIOXHQFHV WKDW LQIR
VXEVHTXHQWO\ DIIHFW WKHLU ,3 & SUDFWLFH ,W LV DOVR LPSRU)
ZKLFK DIIHFWV WKH ZRUOGYLHZ Rl WKRVH ZLWK IRUPDO ELRPHGLF
WKH MX[WDSRVLWLRQ DJDLQVW WKH FXOWXUDO DQG VSLULWXDO Zz
VRFLDOLVDWLRQ

OXiXi] v

7KH JHUP WKHRU\ LV D :HVWHUQ VFLHQWLILF LGHD FRQFHSW D
WKH ZD\ OHODQHVLDQ SHRSOH WKLQN DERXW KHDOWK DQG VLFN
WUDQVPLVVLRQ KDYH KLVWRULFDOO\ EHHQ DWWULEXWHG WR DQF

o0bQ\ RI WKHVH EHOLHIV UHPDLQ DV D EDVH RQ ZKLFK WKH LQWU
LOQWURGXFWLRQ RI &KULVWLDQLW\ ZDV LQWHIJUDWHG LQWR WKH %



RI WKH 3DFLILF ,W ZDV WKURXJK WKH FRORQLVDWLRQ &KULVWL]
WKURXJKRXW OHODQHVLD ZHUH LQWURGXFHG WR DQG LQWHUDFWH:(
KHDOWK VHUYLFHV &RORQLVDWLRQ EURXJKW &KULVWLDQ PLVVLRQ
EURXJKW :HVWHUQ ELRPHGLFDO NQRZOHGJH DQG LQWHJUDWHG WKI
WKHLU &KULVWLDQ WHDFKLQJ LQ WKHLU QXUVLQJ VFKRROV 7KLV
DORQJVLGH WKH KHDOLQJ SRZHU Rl WKH LQWURGXFHG &KULVWLDQ
LQWURGXFHG &KULVWLDQ VRFLDO UXOHV 2QH VXFK QXUVLQJ VFKRI
HGXFDWLRQ RI QXUVHV LQ WKH 6RORPRQ ,VODQGYV KDV QRZ SURJUH
$$+ 6FKRRO RI 1XUVLQJ LV QRZ DQ DIILOLDWHG FDPSXV RI WKH 3DFL
FDPSXV LV FR ORFDWHG ZLWK $$+ DQG LV WKH PDLQ SURYLGHU RI Q

7KH JHUP WKHRU\ DV D EURDG FRQFHSW XQGHUSLQV WKH $$+
VLENQHVV WUDQVPLVVLRQ HYHQ LI WKH UDWLRQDOH GRHV QRW TX|
7% IURP VLWWLQJ QH[W WR D SDWLHQW RU EUHDWKLQJ LQ ZKLOH D °
LQGLFDWH NQRZOHGJH DERXW SHUVRQ WR SHUVRQ WUDQVPLVVLRQ
KDQGOLQJ GLUW\ OLQHQ LQ WKH DEVHQFH RI KDQG K\JLHQH DQG H«
GLDUUKRHD WUDQVPLWWLQJ LQIHFWLRQ DFNQRZOHGJH WKH FRQWU
H[DPSOHV GHPRQVWUDWH VRPH VHPEODQFH RI WKH JHUP WKHRU\ DC
WKH PLFURVFRSLF FRQFHSWYV DUH QRW GHVFULEHG RU DUWLFXODWFH
WKHRU\ FRQWULEXWHVY WR GLVHDVH FDXVDWLRQ DQG WUDQVPLVVLF
DVFHUWDLQ LQ /0,&V PRUH EURDGO\ *DZDG DQG .DVD HW DO
IRXQG WKDW WKH XQGHUVWDQGLQJ Rl p6WDQGDUG 3UHFDXWLRQV
FRPSRQHQWYV LQFOXGLQJ DVHSWLF WHFKQLTXH DQG KDQG K\JLHQH
WKH JHUP WKHRU\ EHLQJ SUDFWLVHG

-XVW EHFDXVH VWDIlI DW $$+ VXJJHVWHG WKDW GLVHDVH WUDQYV
QRW PHDQ WKDW WKLV LV GLUHFWO\ WUDQVODWHG LQWR SUDFWLF
LQIOXHQFHV H[HUW WKHLU SUHVVXUH 2WKHU IRUFHV FDQ LQIOXHQF
PRUH LQIOXHQWLDO WKDQ RWKHUV &OHDQLQJ D GLUW\ WRLOHW WR
PRUH FRPSOH[ E\ D EURNHQ IOXVKLQJ FLVWHUQ \HW PDLQWHQDQFH
DUH GHVFULEHG DV IDOOLQJ RQ GHDI HDUV $ ZRUNSODFH FXOWXUF
UHTXHVWV IRU PDLQWHQDQFH ZDV GHVFULEHG DV D FRQVLVWHQW E
7KLV LV QRW XQLTXH WR $$+ DV KRVSLWDOV ZLWK OHDGHUVKLS Wt
DFFRXQWDELOLW\ DUH GREXPHQWHG DV FRQWULEXWLQJ WR LQHIIHF
LQ RWKHU /0,& ORFDWLRQV ,GHU HW DO

:KLOH WKH VFLHQFH RI ,3 & ZDV QRW QHFHVVDULO\ XQGHUVWRI|
VFLHQWLILF WHUPLQRORJ\ RU FRQFHSWV IRU ,3 & SURJUDPV WR ZR
LV FUXFLDO +RZHYHU ZKDW QHHGV WR EH IXUWKHU XQGHUVWRRG



WKURXJK HGXFDWLRQDO DFWLYLWLHY DQG SROLF\ DQG SURFHGXU
SUDFWLFH DQG WKLV LV GXH WR SHRSOHfV XQGHUO\LQJ EHOLHI
LQIOXHQFLQJ IDFWRUV 8VLQJ WKH JHUP WKHRU\ DV D IRXQGDWLR
RQO\ ZRUNV LI LW LV VXSSRUWHG E\ ZRUNSODFH DQG VRFLHWDO
VSLULWXDO EHOLHIV

0 XTXHE | %0 0 HOSUCE

6WURQJ JRYHUQDQFH DQG OHDGHUVKLS VHW XS D SRVLWLYH 2
PDQ\ /0,& KRVSLWDOV JRYHUQDQFH VWUXFWXUHY GR OLWWOH WR
FROQWH[WXDOO\ DSSURSULDWH ,3 & SUDFWLFHYV 7KH SXUSRVH RI K

DQG VXSHUYLVH DOO DFWLYLWLHV LQFOXGLQJ FOLQLFDO FDUH
ILQDQFLDO FRPSRQHQWV 7DELVK

$W $$+ PDQ\ SDUWLFLSDQWY LQIHUUHG WKH KRVSLWDO QHHG
SURYLGLQJ EHWWHU JRYHUQDQFH DQG OHDGHUVKLS DQG WKLV
PHPEHWRZHYHU WKH\ ZHUH XQVXUH RI WKHLU DELOLW\ WR LQIOXF
SROLF\ SURFHGXUH DQG SURFHVV WHUPV FRPPRQO\ IRXQG XQG}H
VWUXFWXUHV ZHUH UDUHO\ XVHG WKH FRQFHSWV ZHUH RIWHQ
VXFK DV FKHFNOLVWY IRU HQVXULQJ WKH 23' ZDV FOHDQHG DW W
ZRUN URXWLQHV VR WKH GLUW\ OLQHQ FDQ EH ZDVKHG PRUH RIWH
VRPHWKLQJ DERXW WKH UXEELVK LQFOXGLQJ EHLQJ D SRVLWLYH
IDPLOLHY DUH DOO OLQNHG WR SROLF\ DQG SURFHVVY DQG XOWLP
DEVHQFH RI ,3 & OHDGHUVKLS ZDV FLWHG DV DQ LVVXH DV ZDV WK
ZHUH VDLG WR QRW KDYH DQ XQGHUVWDQGLQJ DERXW LQIHFWLR
KHDOWKFDUH PDQDJHPHQW PD\ QRW EH FRQYLQFHG RI WKH LPSRU\
Rl ORFDO VXUYHLOODQFH GDWD GHVSLWH WKH HFRQRPLF UDWLRC
DQG ILQDQFLDO VWUXFWXUHYV WKDW GR QRW DFFRXQW IRU WK
'"HFLVLRQV DERXW ,3 & LQLWLDWLYHVY DQG UHVRXUFH IXQGLQJ LQ K
E\ PDQDJHUV ZKR KDYH OLWWOH RU QR PHGLFDO RU ,3 & NQRZOHC
SULRULW\ ,GHU HW DO ,Q DGGLWLRQ IRU IDLWK EDVHG KR
VWUXFWXUHY DGG WR WKH FRPSOH[LW\

$$+ RSHUDWHV XQGHU D WKHRFUDWLF RUJDQLVDWLRQDO VWU:
WKH 6'$ FRQVWUXFW DQG KLJK OHYHO GHFLVLRQV DUH LQIOXHQF
KLJKO\ UHOLJLRXV SDUWV Rl WKH ZRUOG QZR® UGIN KHLD/OKV KD I RAKH L
ODF9DQH 3KLSSV 8QGHUVWDQGLQJ WKH FRQQHFWLQJ LQIOX
KRVSLWDO PDQDJHPHQW VWUXFWXUHV KHOSV WR LQWHUSUHW WKF
VHSDUDWLQJ WKH WZR SDUDGLJPV LV LPSRVVLEOH 7KH LQIOXH:



VWUXFWXUH WULFNOHV GRZQ WKURXJK WR FRPPXQLW\ $OERXJDPL
*RG DQG +XPDQLW\YT DQG H[SUHVVO\ VWDWHY WKDW *RG LV ILUVW
LQIOXHQFH RI WKH WKHRFUDWLF JRYHUQDQFH H[SUHVVHG WKURXJK
ZRUGV RI WKH FRRN ZKR VDLG WKDW WKH SDVWRU QRW D QXUVH F
SHUVRQ WR OHDG D PHHWLQJ WR GLVFXVV pJRRG KHDOWKY

"RUNSODFH FXOWXUH FDQQRW EH FRPSOHWHO\ VHSDUDWHG IURF
EH DUJXHG WKDW D VRFLHW\ VWHHSHG LQ KLHUDUFK\ ZLOO EH HPXOL
7KH FRPPXQLW\ LQ ZKLFK $$+ VLWV LV VPDOO WKXV WKH REOLJDWEF
ZKLFK HPDQDWH IURP WKH VRFLHW\ LQ ZKLFK WKH\ OLYH DIIHFW ,:
WXUQ DIIHFWV WKH VWDIIV DELOLW\ WR FKDQJH WKH H[LVWLQJ VI
FRPELQHG ZLWK FXOWXUDO H[SHFWDWLRQV PHDQV ORZHU OHYHO V\V
WKH VWDWXV TXR YDQ *XOLN HW DO
O0XiIXt ] 50 poSuE

7KH OHODQHVLDQ FXOWXUH RI $$+ LQIOXHQFHV KRZ SHRSOH EHKLEL
ZLWK &KDUDFWHULVWLFV FRPPRQ WR FXOWXUH LQFOXGH ODQJXDJH
DFFHSWDEOH JHQGHU UROHV DQG RFFXSDWLRQV DQG RWKHU DVSHF
3XEOLF +HDOWK $W $$+ WKH FXOWDPOQMSRNWEIRP RDNHQMKLS DQ
GLIILFXOW IRU VRPH VWDII WR KROG RWKHUV DFFRXQWDEOH ZKHQ \
7KH OHOD @ZHD\QIVDRN V\VWHP LQYROYHV SURYLGLQJ VXSSRUW WR SHR:
ODQJXDJH FXOWXUH DQG YDOXHV DQG LV DQ REOLJDWRU\ UHODWL
FRPPXQLW\ PHPEHUV ZLOO VXSSRUW RWKHUV LQ WHUPV RI SHUVRQ
WUDQVDFWLRQV FDULQJ IRU WKH VLFN DQG FRPSHQVDWLRQ ODUP
ZHUH YHUEDOLVHG E\ WKH QXUVH HGXFDWRUV ZKR DFNQRZOHGJHG V
LW GLIILFXOW WR WDON WR D FROOHDJXH GLUHFWO\ DV LW FDXVE
GLVFXVVLQJ KHU uGXW\T WR SURYLGH KHU VKDUH KRXVH FROOHDJX

WKIDQWRNWHP KHOSLQJ KHIDRRCANW DXSHVDEWLFH VKH ZDV REOLJH
IROORZ

&XOWXUDO SUDFWLFHV DUH DOVR VHHQ DV DQ RYHUULGLQJ IRUF
WKH FXOWXUDO QRUP RI VSLWWLQJ ZDV FRPPRQO\ SUDFWLVHG E\ VV
GHVSLWH NQRZLQJ WKDW WKHUH LV D ULVN IRU WUDQVPLVVLRQ RI C
6LPLODUO\ WHOOLQJ WKH SHRSOH IURP WKH PRXQWDLQV QRW WR V¢
EHOLHIV DURXQG VLFNQHVV FDXVDWLRQ SUHYHQWHG WKHP IURP E
&XOWXUH SUHYDLOLQJ RYHU WKH JHUP WKHRU\ LV VHHQ JOREDOO\ T
FRQQHFWLRQ ZLWK WKHLU WUDGLWLRQDO V\WWHPV DQG GR QRW |
ELRPHGLFDO KHDOWK VHUYLFHV <HW WKHVH FXOWXUHV DUH LQFUH



DO HLWKHU DV SDWLHQWYV RU DV +&:V WKXV LQIOXHQFLQJ
ZDV SRLIJQDQWO\ LOOXVWUDWHG GXULQJ WKH (EROD HSLGHPLF L«
WKDW WRXFKLQJ WKH ERG\ RI SHUVRQ ZKR GLHG IURP (EROD FRXC
WUDGLWLRQDO EXULDO SUDFWLFHVY LQFOXGLQJ ZDVKLQJ WKH ER
GHFHDVHG RYHUURGH WKH VFLHQFH RI WKH JHUP WKHRU\ 'DYLHYV

'LVVLPLODULWLHY LQ FXOWXUDO XQGHUVWDQGLQJVY EHWZHHQ
RI WKH KRVSLWDO DQG WKH FRPPXQLWLHY WKDW WKH KRVSLWDO
DPRQJ WKH VWDII WKDW ZRUN LQ WKH KRVSLWDO WKH SDWLHQV
LQIOXHQFH ,3 & SUDFWLFHVY O0DQ\ SDWLHQWYV IURP WKH YLOODJHV
RI D IOXVKLQJ WRLOHW ZKLFK PHDQV WKH WRLOHWY DUH OHIW G
EHWZHHQ VRPH QXUVHVY DQG SDWLHQWY SUHYHQWY DSSURSULDWH
"HVWHUQ EDVHG KHDOWK LQIUDVWUXFWXUH DIIHFWV SDWLHQWVY
RI VWDII DQG WKHLU H[SHFWHG EHKDYLRXUV 9DVV HW DO
ZKLFK SDWLHQWYV EHKDYH LQ $$+

8QGHUVWDQGLQJ VRFLHWDO FXOWXUH LQ WKH ORFDO FRQWH]
SURJUDP ODNLQJ DOWHUDWLRQV IRU NLQVKLS UHODWLRQV DQG
SDWLHQW DQG VWDII FXOWXUH DQG WKH KHDOWKFDUH HQYLURQPE
FDQ KHOS LQIRUP QRW QHFHVVDULO\ ,3 & SROLF\ EXW LWV LPSOH|
OXiIXB]E]SH 0]SC
,Q PDQ\ FXOWXUHV WKH JHUP WKHRU\ LV QRW XQTXHVWLRQDE
RIWHQ DVFULEHG WR VXSHUQDWXUDO FDXVHV 'DYLHV HW DO
$V LV WKH FDVH LQ WKH PRXQWDLQV RI (DVW .ZDLR WKRVH
PD\ QRW DFFHVV KRVSLWDO VHWYDEBDWY EHAFDWHMEB RLWKKRHRVKH SK\V
VWUXFWXUH RI WKH EXLOGLQJ DQG WKH ZD\ UXEELVK LV PDQDJH
EHFRPH WKH ODVW SRLQW RI DFFHVV ZKHQ WKH SHRSOH IURP \
LQFUHDVLQJ WKH ULVN RI FRPPXQLW\ WUDQVPLVVLRQ RI GLV
WUDQVPLVVLRQ SDUWLFXODUO\ LI WKH SHUVRQ LV H[FHHGLQJO\
$ VWURQJ EHOLHI LQ VRUFHU\ DV WKH FDXVH RI 7% FRXOG
PRXQWDLQV ZKHQ WUHDWPHQW VHHNLQJ ODVVH\ HW DO 7K
VRPH OHODQHVLDQ VRFLHWLHYV LQ SUHIHUHQFH WR :HVWHUQ PHGI
OLWHUDWXUH ODUPH ZLWK SDWLHQWY RQO\ SUHVHQWLQJ IR
DYHQXHV RI FDUH KDYH EHHQ H[KDXVWHG

$Q LOQFRQJUXHQFH RI EHOLHI VA\VWHPV ZDV UHDOLVHG QRW RQ
EHOLHYHUV EXW DOVR LQ WKH &KULVWLDQ VWDIlI :KHQ VRXQG ,3 &
EHFDXVH RI XQVXSSRUWLYH LQIUDVWUXFWXUH VWDII SHUVLVWH!



EHOLHYHG D KLJKHU RUGHU IDLWK ZRXOG VDYH WKHP 3URWHFWLQ
&KULVWLDQLW\ KDV EHHQ GRFXPHQWHG DV D ZD\ RI UHVSRQGLQJ WR
WKH IDLWK WKDW pJRRG &KULVWLDQVY ZLOO EH SURWHFWHG IURI
VXFFXPE 'DYLHV HW DO ,Q 6LHUUD /HRQH PDQ\ SHRSOH EHOLF
ZDV D pSXQLVKPHQW IURP *RGY DV PDQ\ 6LHUUD /HRQHDQ SHRSOH KIL
'DYLHV HW DO

7KH SOXUDOLVWLF SUDFWLFH RI WUHDWPHQW VHHNLQJ PD\ VHH
RU :HVWHUQ PHGLFLQHV 6FKXW] 7DQXYDVD -XWHO EXW DOV
&KULVWLDQ SUD\HU 7\QDQ HW DO 7KH MX[WDSRVLWLRQ EHWZ
&KULVWLDQ PHVVDJLQJ ZDV VHHQ DW $$+ WKURXJK WKH YRLFH RI W
GHVSLWH \HDUV RI ELRPHGLFDO VFLHQFH VWXG\ LQFOXGLQJ Pl
&KULVWLDQ IDLWK EHOLHYLQJ WKDW LW LV pRNYT WR ZRUN ZLWKRX!'
*RG KDG KLV EDFN

'"HVSLWH WKH ELRPHGLFDO SUHPLVH RI ;3 & SURJUDPV WKH LPES
ZRUOGYLHZ KDV IRU LPSOHPHQWDWLRQ VKRXOG QRW EH LJQRUHG
SUDFWLWLRQHUY DQG SURJUDP GHYHORSHUV QHHG WR VXVSHQG W
QHHG WR DFFHSW WKDW D VSLULWXDO ZRUOGYLHZ H[LVWV DQG PDN
FDQ KHOS RXWVLGHUV PDNH WKH ORJLF PRUH GLVFHUQLEOH $KUHQ
WKH PRXQWDLQ SHRSOH DQG WKH &KULVWLDQ ZRUOGYLHZ RI WKH
FRQVWLWXWH WKH VRFLHW\ LQ ZKLFK SHRSOH OLYH DQG FDQQRW EF
7KH WZR ZRUOGYLHZV RI ELRPHGLFLQH DQG VSLULWXDOLW\ VKRXOG
DQG UHOLJLRXV SUHIHUHQFHV RI D FRPPXQLW\ VKRXOG EH XVHG LQ
WR LQIRUP ,3 & SURJUDP LPSOHPHQWDWLRQ

JURP D :HVWHUQ WUDGLWLRQDO OHQV WKLV SUDFWLFH VHHPV Q
EHFDXVH WKDW OHQV GHILQHYV FXUUHQW DFFHSWHG ,3 & DFWLRQV
ILUVW QDWLRQV SHRSOH KDYH WKH ZRQGHUIXO DELOLW\ WR EDODQF
VR FUHDWH D EDODQFH DQG KDUPRQ\ LQ WKHLU OLYHV WKDW FRXO(
PRQRWKHPDWLF OHQV

6R ZKHQ DOO Rl WKHVH IDFWRUV DUH WDNHQ LQWR WR FRQVLG
,3 & LQ $$+"
OX&}UE }u Jve 3Z 8 A %o ]Jv /v( 8]}v WE A vi]}v v }viE}o
A v8]ed ,}e%]3% o

$UWLFXODWHG LQ WKH SUHYLRXV GLVFXVVLRQ DUH WKH FRQWH
LQIOXHQFH VLFNQHVV WUDQVPLVVLRQ EHOLHIV DQG ,3 & SUDFWLF



LQIOXHQFLQJ IDFWRUV PDNH IRU D FRPSOH[ ZHE DQG WR PDNH VHC
WKH ZHE WKHPH WZR :KDW WKH FXUUHQW ,3 & SUDFWLFHV DUH
GRPDLQV

Xx SHRSOH ZKR KDYH ,3 & NQRZOHGJH DQG VXEVHTXHQWO\ DSS
SUDFWLFH

X SHRSOH ZKR KDYH WKH NQRZOHGJH EXW GR QRW DSSO\ NQR.:

X SHRSOH ZKR SUDFWLVH ,3 & ZLWKRXW NQRZLQJ ZK\

x SHRSOH ZKR GR QRW SUDFWLVH ,3 & EHFDXVH WKH\ GR QRW

7KH IRXU GRPDLQV QDWXUDOO\ HPHUJHG IURP WKH DQDO\VLV
IRU WKLV SDUW RI WKH GLVFXVVLRQ LQ D ZD\ WKDW VKRZV WKDW
HGXFDWHG LQ WKH ELRPHGLFDO PRGHO RU KDYLQJ LQIRUPDO HG X
WKH SULQFLSOHV RI ,3 & DQG KRVSLWDO K\JLHQH DQG WKHUH DUH
GR QRW NQRZ DQG GR QRW SUDFWLVH

OXd4 u 17 v<v}A]JvP v WE §] ]vP

'"HVSLWH WKH FRPPRQ UKHWRULF DURXQG WKH LQFRQJUXHQFH
,3 & SUDFWLFH LQ UHVRXUFH OLPLWHG VHWWLQJV 6HWKL HW DO
E\ SDUWLFLSDQWY WKDW GHPRQVWUDWHG D FOHDU OLQN EHWZHH
GLIIHUHQW HSLVWHPRORJLHY EHWZHHQ WKRVH ZLWK ELRPHGLFDO
DQG 0/7V DQG WKRVH ZLWKRXW ELRPHGLFDO HGXFDWLRQ VXFK
PHPEHUV ZHUH YHU\ FOHDU 7KH FOHDQHUV XQGHUVWRRG WKD
VLENQHVV H[SODLQLQJ pWRXFKY DV WKH PRGH RI VLENQHVV WUDC
WKH WRLOHWV ILWWLQJO\ +RZHYHU WKH\ FRXOG QRW DUWLF>
XQGHUSLQQLQJ WKH WUDQVPLVVLRQ RI GLVHDVH &RQYHUVHO\ WK
FRXOG KDUERXU JHUPV VR VKH FOHDQHG WKH SKDUPDF\ VKHOY}
QXUVHV XQGHUVWRRG WKDW GLVLQIHFWDQW NLOOHG EDFWHULD
LQVWUXPHQWY DFFRUGLQJO\

'"HVSLWH NQRZLQJ WKDW JHUPV RU pVRPHWKLQJY FDXVHG VLFI
KXPDQ EHKDYLRXU RI SURWHFWLQJ VHOl HPHUJHG DV WKH VWURQJ
XQGHUWRRN VRXQG ,3 & SUDFWLFHVY &OHDQHUV ZHDULQJ JORYHV
E\ 0/7V WR SUHYHQW 7% WUDQVPLVVLRQ VHJUHJDWLRQ RI FOLQ
GHFUHDVH WKH ULVN RI FRQWDPLQDWLRQ GXULQJ WUDQVSRUW E\
K\JLHQH DIWHU WRXFKLQJ GRRUNQREV ZHUH DOO H[DPSOHV RI SUR

GHVFULEH WKLV LQQDWH VHQVH RI VHOl SURWHFWLRQ DV pHJ

6WXGLHV E\ +DQFDUW 3HWLWHW HW DO DQG 6HWKL HW DO
DUH DW JUHDWHU ULVN RI RFFXSDWLRQDO GLVHDVH WUDQVPLVVLI



GLVHDVH WUDQVPLVVLRQ LQ KHDOWKFDUH ZHUH XQGHUWDNHQ IRU
SDWLHQWY FHUWDLQO\ FRUUHODWH ZLWK WKH ILQGLQJV RI WKLV \
OXUUD\ ODVRQ 6SDUNH DQG =LPPHUPDQ ZKHQ GLVFXVVLQJ +
UHVSRQG WR LQIHFWLRXV GLVHDVH RXWEUHDNV FLWLQJ SHUVRQD
PHPEHUV DV D NH\ EDUULHU WR SDUWLFLSDWLRQ 6LPLODUO\ ODW!
IRXQG WKH UHDVRQ QXUVHV SUDFWLVHG VDWLVIDFWRU\ ZDVWH
DUH LQKHUHQWO\ LQYROYHG LQ KLJK ULVN SUDFWLFHV DQG WKHUH
YLEWLP Rl KHDOWKFDUH DVVRFLDWHG GLVHDVH WUDQVPLVVLRQ

7KLV VHQVH RI VHOl SURWHFWLRQ LQGLFDWHG WKDW WKHUH L
VLENQHVV FDQ SDVV RQ IURP RQH SHUVRQ WR DQRWKHU LQ WKH KRV
HYLGHQFH WKDW WKLV SURWHFWLRQ LV H{WHQGHG RU DSSOLHG WR
RI +&:V ZKR GR XQGHUWDNH LQIHFWLRQ SUHYHQWLRQ SUDFWLFHV I
*DUHGHZ LQ WKHLU (WKLRSLDQ VWXG\ DUH WDNHQ DW IDFH YD
WKH SUDFWLFH LV XQGHUWDNHQ IRU WKH EHQHILW RI WKH SDWLHQV
+$, UDWHV +RZHYHU WKLV VWXG\ DUWLFXODWHY WKDW VHOI SUR
SUDFWLFH ZKLFK FKDQJHV WKH GLDORJXH DERXW ,3 & DQG KDV LP
HGXFDWLRQ DQG ,3 & PDQDJHPHQW

OXA%Z u T v<v}A]JvP v EKd WE 3§] ]JvP

'"HVSLWH WKH DYDLODELOLW\ RI FRQWH[WXDOO\ DSSURSULDWH
DLPHG DW ORZ DQG PLGGOH LQFRPH VHWWLQJVY 5DVVODQ D+
DFKLHYH WKH OHYHO RI SUDFWLFH GHVFULEHG ZLWKLQ WKHVH JXL
UHVRXUFH OLPLWHG VHWWLQJY =LPPHUPDQ <HDWPDQ -RQHYV oXu
WKH OLWHUDWXUH SDUWLFLSDQWQ RRWHRWLYHAE W[ RUHSY ZE&D/W ZPN
WUDQVPLVVLRQ DW $$+ GHVSLWH NQRZLQJ ZKDW VKRXOG EH GRC
VLIHDEOH 7KH LQFRQJUXHQFH EHWZHHQ NQRZOHGJH DQG SUDFW
HQFRPSDVVHG WKH OD\HUV RI FRPSOH[LW\ WKDW DUH LOQKHUHQW LQ
ORFDO FRPPXQLW\ DQG $$+ LWVHOI $ KLHUDUFKLFDO PDQDJHPHQW
UHVSHFW IRU FXOWXUH DQG VWURQJ &KULVWLDQ EHOLHIV DOO DIIH
FRUUHFW SUDFWLFH ,Q DGGLWLRQ WKHVH IDFWRUV RYHUODLG WKF
DV D ODFN RI UHVRXUFHY DQG QRQ VXSSRUWLYH LQIUDVWUXFWXUH

7KH LQDELOLW\ WR DFW RQ D NQRZQ ,3 & LVVXH EHFDXVH RI WK
WKH KRVSLWDO ZzDV GHVFULEHG PDLQO\ E\ WKRVH ZKR ZHUH LQ VXER
ZKRVH pNLQY VDW LQ WKH KLJKHU UDQNV RI WKH KRVSLWDO DV WKH
HITHFW FKDQJH 7KH PDLQWHQDQFH ZRUNHU ZKR KDG WKH UROH RI
DERXW KLV LQDELOLW\ WR GR DQ\WKLQJ DERXW WKH UXEELVK DV



JLNHZLVH WKH MXQLRU QXUVHV NQHZ WKH\ ZHUH DW WKH ORZHU
IHOW WKH\ FRXOG QRW VSHDN RXW WR WKHLU VHQLRUV 7KH UHVS
VHQLRULW\ LV YLWDO IRU WKH IXQFWLRQLQJ RI KHDOWK VHUYLFH\
WKLV FUHDWHY DUH H[DFHUEDWHG LQ FRXQWULHV ZLWK VWURQJ F

7KH LQIOXHQFH RI KLHUDUFK\ QRW RQO\ DIIHFWV ,3& SUDFWL
WR WUDLQLQJ DQG HGXFDWLRQ +DQFDUW 3HWLWHW HW DO [
YDQ *XOLN HW DO ERWK Rl ZKLFK KDYH D VWURQJ HIIHFW RQ
-RVKL HW DO

%HKDYLRXU DV D UHDVRQ IRU QRW IROORZLQJ ELRPHGLFDO EL
NQRZLQJ ZKDW LV UHTXLUHG LV RQO\ PDGH PRUH FRPSOH[ LQ D F
=LQ HW DO DUJXH WKDW KHDOWK ZRUNHUV SHUIRUP EHVW ZK
SRSXODWLRQ VHUYHG KRZHYHU WKLV VWXG\ UHYHDOV WKDW L
SHUIRUPDQFH EXW EHKDYLRXUDO IDFWRUV (YHQ WKRXJK PRVW S
WKLQJ WR GRY ZzDbV ZKHQ LW FDPH WR ,3 & SUDFWLFHYVY PDQ\ UHY'
DQG MXVWLILHG WKHLU EHKDYLRXUV E\ EODPLQJ RWKHUV IRU ,3 &

%ODPH VXUIDFHG DV UHSHWLWLYH GLDORJXH DFURVV PDQ\ LQ
FHQWUDO VXSSO\ VWRUH IRU QRW VXSSO\LQJ WKH $%+5 WR WKH K
FOHDQHUV EODPHG WKH ZDUG QXUVHV IRU PDQDJLQJ WKH OLQHQ L
EODPHG WKH KRVSLWDO PDQDJHPHQW IRU LQDGHTXDWH ZDVWH F
FRXOG EH DUJXHG WKDW SRVLWLRQLQJ EODPH RQ RWKHUV LV D
6LJHOPDQ 5LGHU 'H *HRUJH :DONHU WKH FRPSOH[LW\ RI W
OHODQHVLDQ FXOWXUH GRHV QRW DOORZ IRU RSHQ WZR ZD\ FR
.LQVKLS UHODWLRQV DQG REOLJDWLRQV ZKLFK LQFOXGH WKH JH
PXWXDO H[FKDQJH DQG VRFLDO SURSHUW\ JRYHUQ PXFK Rl WKH F
,VODQGHUV -RXUGDQ $$+ LV VWDIIHG E\ PDQ\ UHODWHG IDPL
SDUWLFLSDQWY MXVWLILHG WKHLU UHDVRQV IRU QRW SUDFWLVLQ.
DFFRXQW LV SUREOHPDWLF EHFDXVH Rl WKHLU NLQVKLS UHODWLR

%HKDYLRXU FDQ DOVR EH OLQNHG WR VLWXDWLRQDO IDFWRU
FRQWH[W RI D VSHFLILF VLWXDWLRQ PD\ QRW DOZD\V EH UHIOHFWI
DQG VWDQGDUGY 6LJHOPDQ HW DO 6LJHOPDQ HW DO

SUHVHQFH RI FRQWH[WXDO LQIOXHQFHV D SHUVRQ ZLWK VWURQJ
WKHLU LQWHUQDO YDOXHY DQG VWLOO GR WKH ULJKW WKLQJ KRZ
7R FRSH ZLWK ZRUNORDGVY DW KLJK YROXPH WLPHV WKH VWDQG
GHVSLWH NQRZLQJ WKDW LW ZDV ZURQJ 7KH VWDQGDUG RI LQVW
WKHDWUHYV GHFUHDVHG ZKHQ WKH WKHDWUHY ZHUH EXV\ 7KH VK
PHDQW WKDW WKH GLVLQIHFWDQW ZDV QRW FKDQJHG WKURXJKRX\



ZDUGV DOVR SODFHG WKHLU LQVWUXPHQWY LQ WKH VDPH VRDNLQJ
7KH SDUWLFLSDQWY NQHZ WKDW WKLV ZDV ZURQJ DV WKH\ XQGH
LQVWUXPHQW GLVLQIHFWLRQ WLPH DQG DOVR GLVLQIHFWDQW pOLIH
LQWHUQDO YDOXHV DQG XQGHUWDNH FRUUHFW SUDFWLFH ZDV RYHL
RI FRPPXQLFDWLRQ 8QOLNH ODUMDUGL DQG OF/DZV ZKR GHVFU
FLWHG D ODFN RI XQGHUVWDQGLQJ Rl GLVLQIHFWLRQ SURFHVVHV DV
JXLGHOLQHV WKLV VWXG\ GHOYHV GHHSHU DQG GHPRQVWUDWHV W
EXW LW ZDV WKH RWKHU SUHVVLQJ IDFWRUV DQG RU DFFHVV WR RW|
VIVWHPV WKDW MXVWLILHG QRW IROORZLQJ ,3 & JXLGHOLQHV

6XEVWDQGDUG SUDFWLFHYVY DUH HDVLHU WR DFFHSW ZKHQ LW LV |
ZLOO SUHYDLO ZLWK WKH SURWHFWLRQ IURP *RG ODUMDUGL OF/C
ZRUNLQJ 7% IXPH FDELQHW DQG WKXV VXEVWDQGDUG ,3 & GXULQJ V¢
E\ WKH 0/7 EHFDXVH RI KLV RZQ &KULVWLDQ IDLWK 1RW XQFRPP
WUDGLWLRQDO IDLWKYVY KDYH QRW EHHQ WRWDOO\ UHSODFHG E\ :HV
HGXFDWLRQ D SHUVRQ ZLOO UHYHUW WR WUDGLWLRQDO DVVXPSWL

DULVHV $KUHQV 7KH XVH RI IDLWK KDV EHHQ ZHOO GRFXPHQWE
*URVVRHKPH 5DJVGDOH 6QRZ 6HLG DQG SURYLGHV UREXVW
DFWLRQV

,QWHUHVWLQJO\ WKRXJK D UHFHQW VWXG\ FRQWUDGLFWV W
LGHQWLILFDWLRQ DV UHVXOWLQJ LQ KLJKHU IHDU OHYHOV RI FRQW
LQFUHDVHG SUHYHQWDWLYH PHDVXUHV )UDQ] 'KDQDQL E X\
IRFXVHG RQ &29," DQG WKXV LQFOXGHG D QXPEHU RI YDULDEOHYV !
WR WKH EURDGHU OLWHUDWXUH

6SLULWXDOLW\ LV QRW WKH RQO\ QRQ TXDQWLILDEOH LQIOXHQF}
FXOWXUH LV DOVR VLJQLILFDQW 7KH HIIHFW WKDW VRFLHWDO QRU
SUDFWLFH ZDV H[SUHVVHG E\ WKH 3$ 7KH 3$ H[SUHVVHG WKDW VKH
HKRXVHPDWHVY ZLWK PHGLFDWLRQV IRU GLDUUKRHD GHVSLWH NQF
GHVWLQHG IRU SDWLHQWY QRW VWDII 6KH ZDV DOVR IUXVWUDWHG
K\JLHQH FRXOG FDXVH GLDUUKRHD \HW WRERBQWRMWHPXHEG WKH SU
OHODQHVLDQ FXOWXUH LV DQ REOLJDWRU\ UHODWLRQVKLS EHWZ}
FRPPRQ ODQJXDJH NLQVKLS JURXS DUHD RI RULJLQ RU VRFLDO RU
7KEDQWRN V\VWHP KDV EHHQ WKH EDVLV Rl VRFLDO LQWHUDFWLRC
\HDUV 7UDGLWLRQDO VRFLDO UXOHV DQG H[SHFWDWLRQV PD\ HYRO
H[SHFWDWLRQV KDYH QRW EHHQ UHSODFHG E\ :HVWHUQ HGXFDWL
HSURIHVVLRQDO ,3 & VWDQGDUGV Y IMK@WRDF¥RASHR\L W OHEO H WK U N
FRRSHUDWLRQ FDULQJ DQG UHFLSURFDO VXSSRUW WKXV LI WKI



KRXVHPDWHYV ZLWK WKH PHGLFDWLRQV WKH\ GHPDQGHG WKH IXQ
WKHD QWRWWHP ZRXOG EH RSSRVHG 7KH GHPDQG IRU PHGLFDW
UHVSRQVH ZRXOG QRW EH OLPLWHG WR GLDUUKRHDO PHGLFDWLR
DQWLELRWLFVY )JURP D :HVWHUQ ,3 & SHUVSHFWLYH WKLV SRWH
MLVXEVWDQGDUGY DQWLELRWLF VWHZDUGVKLS DQG WKH SRVVLE
UHVLVWDQFH

7KH PRUH FRPPRQO\ FLWHG EDUULHUV WR FRUUHFW ,3 & SUDFV
LQIUDVWUXFWXUH DQG LQFRQVLVWHQW FRQVXPDEOH UHVRXUFH V
DUH DOVR H[SHULHQFHG E\ $$+ 7KH ODFN RI VXLWDEOH KRVSLWD ¢
PDQDJHPHQW DQG SRRU UROH PRGHOOLQJ E\ WKH KRVSLWDO
SDUWLFLSDQW JURXSV DQG IRU PXOWLSOH UHDVRQV ZDV D SDU
ZKRVH UROH LW ZDV WR WHQG WKH JURXQGY DQG PDQDJH WKH UXE
WKH ULVN RI GLVHDVH WUDQVPLVVLRQ WR KLPVHOI IURP SLFNLQJ :
XQGHUVWDQG WKH H[DFW PHFKDQLVP 7KH FRQWHQWYV Rl WKH UXEE
WR WKH SDUWLFLSDQW DQG ZLWK DERXW RQH TXDUWHU RI KRVSL)
DO QRW KDYLQJ VSHFLILF NQRZOHGJH DERXW WKH FRQWHQ\
DQG WUDQVSRUWHG WKH ELRPHGLFDO ZDVWH 1RW NQRZLQJ WKH
KDYH KD]JDUGRXV HQYLURQPHQWDO LPSDFWV /RJLVWLFDO DQG FX(
$$+ ZDV GXPSHG LQWR WKH QHDUE\ PDQJURYHV 7KH SRWHQWLDO |
QRQ WR[LF FRPPXQLW\ ZDVWH FRXOG LQFUHDVH WKH RYHUDOO WR
VXUURXQGLQJ HQYLURQPHQW WKH YHU\ VDPH HQYLURQPHQW WKEC
FUDEV DQG VKHOOILVK $$+ KDV DQ REOLJDWLRQ DQG GXW\ WR
FRPPXQLW\ DQG WKH HQYLURQPHQW ZKHQ PDQDJLQJ WKHLU ZDVW]|
DGYHUVH HIIHFW IRU WKH FRPPXQLW\ RI GXPSLQJ WKH UXEELVK L(
E\ WKH PDLQWHQDQFH VWDII

$ SDXFLW\ Rl YLWDO FRQVXPDEOH UHVRXUFHV WKDW VXSSRU\
PDQ\ SDUWLFLSDQWY $ UHOLDQFH RQ LQFRUUHFW UHVSLUDWRU\ 3
RI UHFRPPHQGHG PDVNV ZDV DUJXHG DV D UHDVRQ ZK\ WKH 0/7 GL
SUHYHQWLRQ ZKHQ KDQGOLQJ VSXWXP VSHFLPHQV DQG WKLV LV
PDQ\ 3,&V ODUPH $V GHVFULEHG E\ 4XDUHVLPD HW DO
/0,&V DUH VXSSOLHG E\ D FHQWUDO PHGLFDO VWRUH WKDW GHOLY
6RORPRQ ,VODQGV LV QR GLIIHUHQW $Q\ LQWHUUXSWLRQ WR WKH
RI SURYLVLRQV SODFLQJ UHJLRQDO DQG GLVWULFW KRVSLWDOV
UHVXOWVY LQ PHGLFDO HTXLSPHQW WKDW LV XQXVDEOH RU LQDSSU
ZDV LOOXVWUDWHG QLFHO\ E\ WKH 3% ZKHQ TXHVWLRQHG DERXW W
Rl PDVV IXQHUDO JDWKHULQJV LQ WKH 6RORPRQ ,VODQGV LQIOXH



DELOLW\ WR SDFN DQG VHQG HVVHQWLDO KRVSLWDO VXSSOLHV VX
VXSSO\ VKLS LQWHUUXSWLQJ WKH VXSSO\ FKDLQ DQG SRWHQWLD(
SDWLHQWYVY DW ULVN

,QFRQVLVWHQW RU XQDYDLODEOH VXSSO\ Rl FRQVXPDEOH UHVR
RQ H[WHUQDO GRQRUV +RZHYHU ZKLOH WKH LQWHQW LV JRRG H[W
XQUHOLDEOH DQG LV UHFRJQLVHG DV DIIHFWLQJ ,3 & SURJUDPV 4XD
FRQVLVWHQF\ RI VXSSO\ DQG TXDOLW\ Rl JRRGV &URPSWRQ HW DO
VRDS LQ GLVSHQVHUV LQ WKH FOLQLFDO DUHDV DW $$+ ZDV D SULPFH
DQG VRDS ZHUH GRQDWHG E\ DQ 6'$ KRVSLWDO LQ $XVWUDOLD ZKHQ
21ILFHU PDQDJHG WKH KRVSLWDO KRZHYHU WKH VXSSO\ VWRSSH(
2IILFHU OHIW 7KH SURGXFW LV XQDYDLODEOH WKURXJK WKH FHQ
DYDLODEOH DOWHUQDWLYH VRDS ZDV QRW XVHG LQ WKH FOLQLFDO C
DSSURSULDWHO\ 7KH PLVPDWFK EHWZHHQ WKH GRQDWHG JRRGV DQ
FDYHUQRXV SODFLQJ WKH KRVSLWDO V\VWHP DW D GLVDGYDQWDJH

OX3O%XZ u T VWE 8] ]JvP v EKd <v}A]vP

BUDFWLFQ®RMWORBLQJ FHQWUHYV DURXQG WKH SDUWLFLSDQWVY GH
ULJKW WKLQJY ZKHQ SUDFWLVLQJ ,3 & EXW QRW NQRZLQJ ZK\ ,W
PDLQWHQDQFH PHQ SDUWLFLSDQWY WKDW GR QRW KDYH ELRPHGLFI
WKHPH 'HVSLWH WKHLU VWDWXV DV pDQFLOODU\ VWDII]T GLVFXVVL
WKDW WKH\ KDG D JRRG XQGHUVWDQGLQJ RI VLENQHVV WUDQVPLVV]
RI D GLUW\ EDWKURRP IORRU WDNHQ E\ WKH FOHDQHUV H[SODLQHG
RQ WKH IORRU DQG ZDOOV FRXOG EH WKH FDXVH RI VLFNQHVV W
TXHVWLRQHG DERXW FOHDQLQJ WKH WRLOHWY DQG WKHLU FOHDQL
FRPPXQLFDWLRQ EHWZHHQ QXUVHV DQG FOHDQHUV UROH DPELJXL
FRUUHFW ,3 & UHDVRQLQJ DV WR ZK\ WKHLU FOHDQLQJ URXWLQH ZD\
7KH VHTXHQFH RI FOHDQLQJ WKH ZDUGV SULRU WR WKH EDWKURRP
FOHDQ EHIRUH WKH GRFWRUV GLG WKHLU ZDUG URXQGV QRW EHFDX
DQG WKXV VKRXOG EH FOHDQHG DIWHU WKH ZDUGV ZKLFK LV WKH L
SUDFWLFHV IRU DHVWKHWLF SXUSRVHV UDWKHU WKDQ LQIRUPHG D
RWKHU /0,&V DQG DUH OLQNHG WR D ODFN RI HGXFDWLRQ DQG WUD
VRFLDO DQG KLHUDUFKLFDO VWDWXV +DQFDUW 3HWLWHW HW DO

7KH ODFN RI LQFOXVLYLW\ RI DQFLOODU\ VWDII LQ WKH RYHUDOO
QRWHG E\ ERWK DQFLOODU\ VWDII DQG WUDLQHG +&:V $QFLOODU\
,3 & \HW LQFOXGLQJ WKHP LQ ,3 & HGXFDWLRQDO DFWLYLWLHV DQ
XQGHUYDOXHG p/HDUQLQJ RQ WKH MREYT VHHPV WR EH FRPPRQ LQ /



WR PLVLQIRUPHG SUDFWLFH ODUMDUGL OF/DZV $ FURVV VHI
NQRZOHGJH DQG SUDFWLFH LQ QRUWK ZHVW (WKLRSLD GLG QRW )\

QRU GLG D VLPLODU VWXG\ XQGHUWDNHQ LQ <HPHQ *DZDG
VLIJQLILFDQW UROH SOD\HG E\ DQFLOODU\ VWDII LQ ,3 & LV QRW
+DQFDUW 3HWLWHW HW DO ZKR DJUHH WKDW GHVSLWH EHLQ.
DUH DW WKH ERWWRP RI WKH KRVSLWDO KLHUDUFK\ DQG UHFHLY
GHVFULEH WUDLQLQJ EHLQJ JLYHQ pRUDOO\YT GXULQJ WKH ILUVW |
LQ WKH ILQGLQJV RI WKLV VWXG\ LQ WKDW WKH FOHDQHUV DW $
LQFXPEHQWY RU WKURXJK pRQ WKH MREYf WUDLQLQJ IURP D VXSHU

OXdKBu T VEKd WE §] JvP v EKd <v}A]vP

3HRSOH ZKR GR QRW SUDFWLVH ,3 & EHFDXVH WKH\ GR QRW K|
GLYLGHG LQWR OHDGHUVKLS DQG JRYHUQDQFH DQG FXOWXUDO G
SRRU ,3 & SUDFWLFHV E\ RWKHUV DV EHLQJ GXH WR D ODFN RI NQI
QXUVH HGXFDWRUV VSRNH RI WKH OHYHO RI SULRULWLVDWLRQ \
DGPLQLVWUDWRUV EXW DGPLWWHG LW ZDV SUREDEO\ GXH WR D O
XQFOHDU FRPPXQLFDWLRQ DQG PHVVDJLQJ SRRU UROH PRGHOOLQ
HGXFDWLRQ RI VWDII UHVXOWLQJ LQ D ODFN RI ,3 & NQRZOHGJH
SUDFWLVHG +RZHYHU WKH PDLQ UHDVRQ FLWHG IRU ,3 & LQ WK
EHFDXVH RI D ODFN Rl NQRZOHGJH ZDV GLIIHUHQFHV LQ WKH FXO
EXLOGLQJ LQIUDVWUXFWXUH DQG EHOLHIV DERXW VLEFNQHVV WUDC

SULRULWLVLQJ UHVRXUFHY DQG WUDLQLQJ IRU ,3 & LV QHFHVYV

HW DO SDUWLFXODUO\ LQ UHVRXUFH FRQVWUDLQHG HQYLUR
VWUDWHJ\ RU OHDGHUVKLS LQIOXHQFH ,3 & KDV OLPLWHG HIIHI
SBRXUDNEDUL 7H\PXUL %DEDPDKPRRGL ODKPRXGL $FFRX

OHDGHUV IRU WKH VHUYLFH LW SURYLGHV ZDV FRQFHUQLQJ IRU
FDUHIXOO\ DUWLFXODWHG XQGHU WKH JXLVH RI FRPPXQLFDWLRQ |
7KH QXUVH HGXFDWRUV I[HOW WKDW WKH KRVSLWDO OHDGHUV ZHU
DW WKH ZDUG OHYHO DQG ZLWKRXW D GHVLJQDWHG ,3 & QXUVH \
7KLV DEVHQFH RI DZDUHQHVV E\ OHDGHUV ZDV VHHQ DV LQIOXHQF
DZDUHQHVV Rl ,3 & LVVXHV DOVR UHTXLUHV LPSURYHG FRPPXQ
FRPPXQLFDWLRQ EHWZHHQ OHYHOV RI VWDII GXH WR KLHUDUFKLFI
OHDGHUVY NQRZOHGJH &KDQJLQJ WKH FXOWXUH RI DQ RUJDQLVI
(IITHFWLQJ FXOWXUDO FKDQJH IRU EHWWHU ,3 & LV FKDOOHQJLQJ
DQG FRPSHWLQJ SULRULWLHV IRU KHDOWKFDUH VHUYLFHV +XVNL
DQG FRPPXQLW\ ROBH+ SOERFWRXIQG ,3 & WKH LQYROYHPHQW DQG V
WKH KRVSLWDO OHDGHUVKLS WHDP LV UHTXLUHG



$ ODFN RI HGXFDWLRQ IRU +&:V DQG XQFOHDU FRPPXQLFDWLRC
IHDWXUHG VWURQJO\ DV D UHDVRQ ZK\ ,3 & SUDFWLFHV ZHUH QRW
GHVSLWH WKHLU VKRUW WHUP HIITHFWLYHQHVV WKH VXFFHVV RI HG)>
UHLWHUDWHG IUHTXHQWO\ $WDHH $WDHH OHKUDEL 7DYDQD  6DC
DQG LQIRUPDO ,3 & HGXFDWLRQ ODUMDUGL OF/DZV WKDW LV QI
DSSURDFKHV -RQHV :KLWILHOG 7KRPDV *RZHU OLFKDHO DL
IRU HIITHFWLYH ,3 & SURJUDP LPSOHPHQWDWLRQ 7KH KHDOWK VSKHL
ODQJXDJH DQG WKH LPSDFW WKDW ODQJXDJH GLIIHUHQFHV KDYH
+&:V DQG SDWLHQWYV LPSHGHY KHDOWK OLWHUDF\ 9DVV HW DO
OLQJXDO VRFLHWLHYV DUH D GRFXPHQWHG FRQVWUDLQW ZKHQ SURYL
HW DO DQG WKH MXQLRU QXUVHV FRUURERUDWHG WKLV E\ DC
GLUW\ WRLOHW VRPH SDWLHQWVY RQO\ VSRNH .ZDLR DQG VRPH QXU
WKXV KLQGHULQJ SDWLHQW HGXFDWLRQ DURXQG WKH WRLOHWY{V XV
SDWLHQWY QRW WR VSLW WKH 3$ DFNQRZOHGJHG WKDW DQ\ FXUUH
DUH ZULWWHQ LQ (QJOLVK DQG ZLWK PDQ\ SDWLHQWY RQO\ EHLQJ
DOO WKHVH SRVWHUV DUH RI OLWWOH XVH 7UDQVODWLQJ KHDOW
DQRWKHU FDQ DOVR EH FRPSOLFDWHG EHFDXVH RI WKH GLIIHUHQW
DQG IRU FXOWXUHV WKDW FRPPXQLFDWH KHDYLO\ WKURXJK WKH
FRPPXQLFDWLRQ ODFN GHSWK RI PHDQLQJ ODVVH\ HW DO

+HDOWK HGXFDWLRQ PHVVDJHV ZULWWHQ LQ (QJOLVK SODFHG
KRVSLWDO UHYHDO D ODFN RI XQGHUVWDQGLQJ FDUH E\ WKH KR
FRPPXQLW\ 7KH WKHRFUDWLF DQG :HVWHUQ KRVSLWDO PDQDJHPHC
ODFN RI pGXW\ Rl FDUHY WRZDUGV LWV FRQVWLWXHQWYV EXW ZL
SURPRWLRQDO SRVWHUV FRXOG EH WUDQVODWHG LQWR 3LMLQ R
HZHVWHUQLVHGYT FRPPXQLFDWLRQ LQ /0,&V LV QRW WKH RQO\ UHDVF
NQRZ DQG WKHUHIRUH GR QRW SUDFWLVH VRXQG ,3 & XQIDPLOLDU |

7KH EXLOW HQYLURQPHQW RI $$+ UHIOHFWV D WUDGLWLRQDO FR
LQIUDVWUXFWXUH VXFK DV IOXVKLQJ WRLOHWYVY DQG GHVLIJIQDWHG
SDWLHQWY SDUWLFXODUO\ WKRVH WKDW FRPH IURP WKH PRXQWDL
DURXQG :HVWHUQ V\VWHPY ODFNLQJ ([SHFWHG EHKDYLRXUV VXFK D
UXEELVK LQ D SODVWLF UXEELVK ELQ DUH QRW UHDOLVHG E\ SDV
GHHPHG DV QRQ FRPSOLDQFH 9DVV HW DO OXOWLSOH SDUWLF
ZDV WKH VRXUFH RI VLFEFNQHVV WUDQVPLVVLRQ )OLHV WKDW ODQGH
RQ IRRG SODWHV DQG HYHQ H\HV RI SDWLHQWY SURGXFLQJ pZRU!
UHDVRQ ZK\ WKHUH ZDV YRWRXFXEEXFELEIKQV ZDV FLWHG DV D ODFN F
QRW HQRXJK ELQV DQG KXPDQ EHKDYLRXU FDUHOHVVQHVV KR



ZRUNHUV DQ 0/7 DQG D IDDPPWRHPHABPDLQHG WKDW SHRSOH IURP
QRW XQGHUVWDQG WKDW UXEELVK FDQ FDXVH VLFNQHVYVY WUDQVPI
EXU\LQJ ZDVWH DQG IHHGLQJ IRRG VFUDSV WR SLJV RU XVLQJ DV
WKH YLOODJHV LV VHIUHIJDWHG DQG HLWKHU KDV D SXUSRVH RU L\
Rl1 IOLHY DQG DVVRFLDWHG GLVHDVH WUDQVPLVVLRQ 7KH 0/7 DQG
WKH UXEELVK VLWXDWLRQ DV SRRU UROH PRGHOOLQJ E\ WKH KRV
DURXQG WKH KRVSLWDO JURXQGY SDWLHQWY DQG IDPLO\ PHPEHL
SODFH WR SXW WKH UXEELVK

7KH SHUFHSWLRQ WKDW SDWLHQWVY DQG IDPLO\ PHPEHUV GL
WUDQVPLVVLRQ DQG WKHUHIRUH GLG QRW SUDFWLVH JRRG K\JLHQ
QXUVHV ZKLFK GHPRQVWUDWHG OLWWOH LQVLJKW LQ WKH MXQLR!
NQRZOHGJH VI\VWHPV 7KH FRPPRQ SUDFWLFH RI ZHDULQJ VKRHV
ZDV ODUJHO\ DEVHQW ZLWKLQ WKH KRVSLWDO JURXQGY DQG WKL)\
DV WKH UHDVRQ ZK\ VLENQHVV ZDV WUDQVPLWWHG 7KH MXQLRU Q
ZHDU pV QoW SHWBIYHQW VLFNQHVY WUDQVPLVVLRQ IURP WKH JURXQ
QRW KDYH JRRG NQRZOHGJH DERXW VLFNQHVV WUDQVPLVVLRQ D
GHILQLWHO\ ZHDU VKRHV 7KH GLFKRWRP\ EHWZHHQ WKHLU ORF
HGXFDWLRQ ZDV FKDOOHQJLQJ IRU WKH MXQLRU QXUVHV ZKHQ IL
DURXQG WKH FXOWXUDO QRUP RI ZDONLQJ MEDUH IRRWHGY DQG
'LWKRXW DQ XQGHUVWDQGLQJ DQG DFNQRZOHGJHPHQW RI ORFDC
NQRZOHGJH V\VWHPV ,3 & PHVVDJHV SURYLGHG WR SDWLHQWYV
LQDSSURSULDWH 4XDUHVLPD HW DO

0 Xfpuuu EC }( dZ u -

7KH VWRULHV WKDW LQIRUP WKH DERYH IRXU GRPDLQV YDOLGD
WKH FRPPRQ UKHWRULF LQ WKH OLWHUDWXUH DURXQG ,3 & EDUU
KRVSLWDO K\ JLHQH NQRZOHGJH JDLQHG WKURXJK IRUPDO RU LQIF
QHFHVVDULO\ DOLJQ ZLWK WKH JHUP WKHRU\ RI GLVHDVH \HW ,3 ¢
SUDFWLVHG 'LVFXVVLRQ DURXQG QRW SUDFWLVLQJ ,3 & VKRZV WK
EDUULHUV WR PRVW /0,&V KRZHYHU WKH GLDORJXH DOVR LQGLF
H[SODQDWLRQV DV WR ZK\ SHRSOH GR QRW XQGHUWDNH ,3 & SUDF
NQRZOHGJH WR GR VR W LV WKHVH GHHS VHDWHG FRQWH[WXD
WKURXJKRXW WKLV VWXG\ WKDW VHW WKLV VWXG\ DSDUW IURP RW
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7KH EDFNJURXQG OLWHUDWXUH UHYLHZ IRU WKLV VWXG\ UHYHD
VXVWDLQDEOH HYLGHQFH EDVHG ,3 & SURJUDPV LQ UHVRXUFH OLPL
EDUULHUVY WKDW DUH QRW H[SHULHQFHG E\ :HVWHUQ QDWLRQV &RI
RlI SK\WWLFDO DQG ILQDQFLDO UHVRXUFHV SRRU KRVSLWDO LQIUI
JHRJUDSKLFDO LVRODWLRQ DQG H[WUHPHV RI FOLPDWH 6SDUNH
VRFLRFXOWXUDO LQIOXHQFHV SROLWLFDO LQVWDELOLW\ KLJK F
SUHVFULSWLRQ KDELWY PDNH LPSOHPHQWLQJ UREXVW ,3 & SURJUD
DO 7KLY VWXG\ LOOXVWUDWHY WKDW $$+ H[SHULHQFHV EDUL
SUDFWLFH VLPLODU WR ZKDW LV GHVFULEHG LQ WKH OLWHUDWXUH
WKH FDXVHV RI LQDGHTXDWH ,3 & SUDFWLFH DW $$+ HFKR WKH OLW}

,Q WKLV VWXG\ WKH GRPDLQV RI NQRZLQJ DQG QRW SUDFWLFL
SUDFWLFLQJ DQG QRW NQRZLQJ VXEWKHPH G GHVFULEH VLWXDW
SRZHU LPEDODQFH D ODFN RI NQRZOHGJH E\ +&:V DQG D ODFN RI >
PDQDJHPHQW WR H[SODLQ ZK\ ,3 & ZDV QRW SUDFWLVHG ,PSHGLPHQ
LQIUDVWUXFWXUH FRQVXPDEOH UHVRXUFH VXSSO\ LVVXHV DQG
FRQWULEXWHG WR UHDVRQV ZK\ ,3 & ZDV QRW SUDFWLVHG DW $$+
EH GRQH 7KHUHIRUH IRU $$+ WKH LVVXHV DUH YHU\ SUHVHQW DQ¢
DUH VLPLODU FKDOOHQJHV H[SHULHQFHG JOREDOO\

+XPDQ EHKDYLRXU DV D UHDVRQ IRU QRW XQGHUWDNLQJ FRUUHI
EURDGO\ LQ SDUWLFLSDQW LQWHUYLHZVY FRUUHODWLQJ ZLWK PXFK
/0,&V ,Q WKLV VWXG\ SHUVRQDO DQG SURIHVVLRQDO UHVSRQVLEL
IDFWRU WR QRQ FRPSOLDQFH ZLWK ,3 & PHDVXUHV EXW DOVR HP|
LPSURYHPHQW &RPSOLDQFH ZLWK DGKHULQJ WR ,3 & SUDFWLFHV
EHKDYLRXU DV FRPSOLDQFH UHODWHY WR DWWLWXGH ZKLFK LQ WX

1RQ FRPSOLDQFH LQ ,3 & LV UHODWHG WR RUJDQLVDWLRQ RI
ZRUNSODFH HQYLURQPHQW LQFOXGLQJ PDQDJHULDO DQG LQWHU
QXUVLQJ FDUH FRQWH[W DQG LQGLYLGXDO QXUVH FKDUDFWHULVWL

&DUHOHVV DQG OD]\ FR ZRUNHUV VKLIWLQJ WKH RQXV RI DFF
VFKHGXOLQJ RI HVVHQWLDO ZRUN VXFK DV OLQHQ ODXQGHULQJ [
KLHUDUFKLFDO SRVLWLRQ ZHUH DOO FLWHG DV DVSHFWV RI KXPDQ |
DW $$+

+RVSLWDO KLHUDUFKLHVY SDUWLFXODUO\ LQ FXOWXUDOO\ GLYHU
FRQWULEXWLQJ WR DQ LQFUHDVH LQ +%$,V &XOWXUDOO\ EDVHG SUF
SDUWLFXODUO\ LQ FRXQWULHYV ZKHUH DQFLOODU\ VWDII DUH JHQHUI



EHFDXVH RI WKHLU ORZHU OHYHO RI HGXFDWLRQ DQG VRFLDO VW|
DV FRQWULEXWLQJ WR LQDGHTXDWH ,3 & SUDFWLFH +DQFDUW 3HYV
Rl WKH PDLQWHQDQFH PHQ WKH FOHDQHUV DQG WKH MXQLRU QXL
WR HIIHFW FKDQJH SDUWLFXODUO\ ZKHQ WKH\ NQHZ WKHUH ZDV D
FRQFHUQ DERXW WKH QHJDWLYH LPSDFW WKDW SURIHVVLRQDO KL
YDQ *XOLN HW DO 1RW XQFRPPRQO\ WKRVH DW WKH ERWWR
RXW RQ HGXFDWLRQDO RSSRUWXQLWLHY +DQFDUW 3HWLWHW HW
SDUWLFLSDQWYV DW $$+ FLWLQJ D ODFN Rl HGXFDWLRQ DV D FRQW

(QGRUVHPHQW DQG DOORFDWLRQ RI UHVRXUFHV WR EXLOG LGC
VNLOOV LV LPSHUDWLYH LQ UHVRXUFH FRQVWUDLQHG HQYLURQPH
LQ WKLV VWXG\ VXJIJHVWHG WKDW LPSURYLQJ ,3 & DW $$+ UHTXLU
WKH FRPPXQLW\ LQ PDQ\ DUHDV LQFOXGLQJ UXEELVK PDQDJHPHQW
VLFNQHVY WUDQVPLVVLRQ DQG WKH ULVNV DVVRFLDWHG ZLWK VS
EHQHILW RI HGXFDWLRQ DQG DZDUHQHVYV 7KH :+2 DOVR HQGRUVH
FRUH FRPSRQHQW RI DQ\ KHDOWK IDFLOLW\ ,3 & SURJUDP ODNL
VWXGLHY GHVFULELQJ HGXFDWLRQDO SDUDGLJPV DV D PHDQV WR
/10,&V NQRZOHGJH FRXOG EH VDLG WR EH NH\ LQ LPSURYLQJ SUDF
IHOW WKHUH ZDV PLQLPDO VXSSRUW IURP KRVSLWDO PDQDJHPHQW
DQFLOODU\ VWDII ZHUH H[FOXGHG LQ ,3 & HGXFDWLRQDO DFWLYLW

6XSSRUW IRU ,3 & SURJUDPV E\ KRVSLWDO PDQDJHPHQW LV YL
VXFFHVV DQG IRUPDOO\ UHFRJQLVLQJ WKH UROH RI ,3 & DQG VYV
UHFRPPHQGHG LQ WKH OLWHUDWXUH YDQ *XOLN HW DO W 2
DFFRXQWDELOLW\ IRU DQG DFNQRZOHGJHPHQW Rl ,3 & SROLF\ ZDV
FLWHG DV DQ LQIOXHQFLQJ IDFWRU IRU QRW SUDFWLVLQJ ,3 & *I
HURGHG ZKHQ WKH ,3 & QXUVH PRYHG WR WKH QHLJKERXULQJ 3,& F
WKLV VWXG\ KDG QRW EHHQ UHSODFHG D IDFWRU WKDW ZDV QRW
IRU ORFDO ,3 & SROLF\ LV RQO\ SRVVLEOH WKURXJK D PXOWLGL)
PHPEHUVKLS IURP DOO IDFHWV RI WKH KRVSLWDO DQG FRPPXQLW\
+DUULHYV HW DO 7KH 0/7 VWDWHG WKDW WKH SUREOHP RI
EXLOGLQJ DQG KRVSLWDO JURXQGYV ZDV GXH WR SRRU UROH PRGF
JHQHUDO ODFN RI DZDUHQHVV RI WKH HYHU\GD\ ZRUNLQJV DW WKH
FLWHG E\ WKH QXUVH HGXFDWRUV DQG LQDSSURSULDWH KHDOWK
PHQWLRQHG E\ WKH 3% ZHUH DOVR SHUFHLYHG DV D PDQDJHPHQ
JRYHUQDQFH DWWHVWLQJ WR WKH OLWHUDWXUH

SRRUO\ PDLQWDLQHG LQIUDVWUXFWXUH FDQ DOVR EH LQGLFD!
,3 & E\ KRVSLWDO OHDGHUVKLS $V LQ PDQ\ /0,&V LQIUDVWUXFWXL



UHTXLUHPHQWV RI WKH KHDOWK VHUYLFH DQG WKH EURNHQ 7% IXP
WKLV $W $$+ WKH 0/7 UHYHUWHG WR KLV XQGHUO\LQJ &KULVWLDQ
WKH IXPH FDELQHW LV QRW ZRUNLQJ DQG 7% LQIHFWLRQ PD\ EH WKH
UHIOHFWVY WKH VLWXDWLRQ LQ PDQ\ /0,&V ZKHUH WKH PDLQWHQDC
VIVWHPV IRU SDWKRORJ\ DQG GLDJQRVWLF VHUYLFHV LV FRVWO\
VDIHW\ SURFHGXUHV DUH LQDGHTXDWH UHVXOWLQJ LQ VXE RSWL
+DUULHV HW DO ,QWHUHVWLQJO\ WKH :+2 UHFRJQLVHV PRUH
SHUVRQDO FRQWUROV DUH LQVXIILFLHQW LQ /0,&V DQG UHFRPPH(
DGPLQLVWUDWLYH FRQWUROV WR KHOS SUHYHQW WKH VSUHDG RI I
ODNL =HUYRV

&RQVXPDEOH UHVRXUFH VXSSO\ LVVXHV DW $$+ ZHUH EHVW LOO>
DQG $%+5 WKXV LPSHGLQJ KDQG K\JLHQH RSSRUWXQLWLHV 7KLV L\
ZKHUH LQVXIILFLHQW QXPEHUV RI VLQNV GLIILEXOW DFFHVV WR K\
DVSHFWV DOO FRQWULEXWH WR KDQG K\JLHQH QRQ FRPSOLDQFH ¢
9RVV 7KH SUDFWLFH RI KDQG K\JLHQH ZDV RIWHQ GLVFXVVHG
LPRPHQWVY ZKHQ VWDII ZRXOG XQGHUWDNH KDQG K\JLHQH KRZHYH!L
ZDV QR VRDS EHFDXVH LW ZDV QRW VHQW WR $WRLIL E\ WKH FHQW
OLWWOH RU QR VRDS DQG OLWWOH $%+5 DYDLODEOH LW ZDV FOHDL
GR LW KDQG K\JLHQH ZDV QRW DFWXDOO\ GRQH 7KLV LV QRW DQ LC
WKH NQRZOHGJH DQG UKHWRULF LV WKHUH EXW EHFDXVH RI LQD
WUDQVODWH LQWR FRPPRQ SUDFWLFH 6HWKL HW DO

WLV ZHOO UHFRJQLVHG LQ WKH OLWHUDWXUH WKDW WR HVWDEC
LQFOXGH HIITHFWLYH ,3 & LQIUDVWUXFWXUH ILQDQFLDO VXSSRUW L
JLODQFLDO FRQVWUDLQWY DW $$+ ZHUH GHVFULEHG WKURXJK D QH
VXFK DV SXUFKDVLQJ PRUH UXEELVK ELQV DQG KDQG WRZHOV DQG |
FDELQHW 3DUWLFLSDQWY ZKR H[SUHVVHG WKH QHHG IRU LPSUR)
DGPLWWHG WKDW WKH KRVSLWDO GLG QRW KDYH HQRXJK PRQH\ 3U
DQG LQFUHDVLQJ WKH VXSSO\ RI FRQVXPDEOH UHVRXUFHV WKURXJ
ZRUN KRZHYHU LI JRRG JRYHUQDQFH H[LVWYV DQG KRVSLWDO OHDG'}
Rl D UREXVW ,3 & SURJUDP

,W LV FOHDU WKDW ,3 & SUDFWLFH DW $$+ LV PDUNHGO\ DIIHFW
RWKHU /0,&V EXW WKHUH LV PXFK PRUH WR WKLV VWRU\ I RQH ZHL
VROXWLRQV WR ,3 & SUDFWLFH LPSURYHPHQW DW $$+ ZRXOG DOVR
VXFK DV LPSURYLQJ HGXFDWLRQDO RSSRUWXQLWLHY PRUH UREXVW
MVAIVWHPVY DSSURDFK DQG UHVSRQGLQJ WR FRQVXPHU H[SHFWDWL
WR LPSURYH WKHLU ,3 & SUDFWLFH 6SDUNH HW DO DQG WKH\



WKH VWUHQJWK RI WKLV VWXG\ LV LQ LWV UHVROXWH PHVVDJH?2ZL
VLIJQLILFDQW VRFLDO FXOWXUDO LQFOXGLQJ ZRUNSODFH DQG
EHOLHYH DQG UHVSRQG WR GLVHDVH WUDQVPLVVLRQ DQG KRZ WK
ZLOO DOZD\V RQO\ EH OLPLWHG VROXWLRQV

OXIZC /o dZ]e ~3u C J(( E VEM

$V DOOXGHG WR WKURXJKRXW WKLV WKHVLV PDQ\ VWXGLHV ¢
SUDFWLFH OLQN DV VFLHQWLILF DQG DVVXPH WKDW DOO FRXQWUL
WR VXSSRUW ERWK SK\WVLFDOO\ DQG SKLORVRSKLFDOO\ WKH HVVF
DUH XQDEOH WR H[SODLQ WKH XQGHUSLQQLQJVY EHKLQG WKH ED
ODUNRV HW DO DVVHVVHG ,3 & SURFHVV NQRZOHGJH DQC
FRPSOLDQFH LQ D KRVSLWDO LQ (WKLRSLD DQG ZKLOH WKH DXWKR
WKRVH ZLWK DQG ZLWKRXW D SRVLWLYH OLQN EHWZHHQ NQRZOH
PDNH DVVXPSWLRQV DERXW WKH GLVFUHSDQFLHV EHWZHHQ WKH
VXUYH\ E\ '"HVWD HW DO DOVR GHVFULEHG ,3 & NQRZOHGJH=*ES
ZLWK ODUNRV HW DO WKH DXWKRUV FRXOG RQO\ SRVWXC
NQRZOHGJH DQG SUDFWLFH WKURXJK VWDWLVWLFDO DVVRFLD
HISHULHQFHYV

:KDW VHWV WKLV VWXG\ DSDUW IURP WKH RWKHUV LV WKH VWRI
LQIOXHQFHV RI D VWURQJ VRFLHWDO FXOWXUH D ZRUNSODFH FXO
D WKHRFUDWLF JRYHUQDQFH VWUXFWXUH DQG D PL[ RI &KULVWL
ZKLFK DOO DIIHFW ,3 & SUDFWLFH DW $$+ 7KH FRPSOH[ ZHE RI WKH
, 3 & NQRZOHGJH DQG SUDFWLFH LV QRW FXUUHQWO\ GHVFULEHG
OLWHUDWXUH LV QRW ZURQJ KRZHYHU?2LW LV MXVW QRW HQRXJK
GHHSHU HQJDJHPHQW ZLWK LVVXHV WKDW DUH FHQWUDO WR SHRS
6FKXVWHU :DOODFH .DUDQMD HQDEOHG SDUWLFLSDQWV W
IDFWRUV WKDW KHDYLO\ LQIOXHQFH WKHLU ,3 & SUDFWLFH

*LYLQJ SDUWLFLSDQWYVY WKH RSSRUWXQLW\ WR UHYHDO WKHLU
SUDFWLFH WKURXJK 3KRWRYRLFH %DGDQWD $FHYHGR $JXLOHUD

KDV HQDEOHG SDUWLFLSDQWY WR pWHOO D VWRU\Y DERXW ZK
DQG ZK\ WKH\ SUDFWLVH VRXQG ,3 & ,PSRUWDQWO\ 3KRWRYRLFH
GR QRW KDYH ELRPHGLFDO HGXFDWLRQ DQG ZKR GR QRW VSHD|
RSSRUWXQLW\ WR DUWLFXODWH WKLYV VRPHWKLQJ WKDW LV PLVVL
SURIHVVLRQDOV VXFK DV FOHDQHUV ODXQGU\ VWDII DQG PDLQWH
KRVSLWDO LQIUDVWUXFWXUH DQG K\JLHQH DQG DUH HVVHQWLDO |
RIWHQ PLVVHG LQ UHVHDUFK VXUYH\V 20XZDJEHPLJD $NLQVHWH



VXUYH\HG GRFWRUV QXUVHVY DQG KHDOWK DVVLVWDQWY ZKHQ LQYH
VHOI UHSRUWHG SUDFWLFH RI LQIHFWLRQ FRQWURO LQ D KRVSLWD
DOVR H[FOXGHG DQFLOODU\ VWDII LQ D VLPLODU (WKLRSLDQ EDVHC
VWXGLHVY WKDW VXUYH\HG RQO\ WUDLQHG KHDOWK SURIHVVLRQDOYV
WKLY DV D OLPLWDWLRQ LQGLFDWLQJ WKH SHUFHLYHG ORZ OHYHO |

,3 & SUDFWLFHY ZHUH UHYHDOHG WKURXJK 3KRWRYRLFH IURP PX
RQH SKRWR KHOG PXOWLSOH PHDQLQJV ZKLFK RQO\ HQULFKHG WKH
FOHDQHUVY DERXW D EURNHQ WRLOHW QRW RQO\ WROG WKH VWRU\ |
DOVR H[SRVHG WKH ,3 & FKDOOHQJHV LW UHSUHVHQWHG $ ODFN
LQIUDVWUXFWXUH D ODFN RI JRYHUQDQFH E\ WKH KRVSLWDO WR IR
DQG D ODFN RI NQRZOHGJH E\ WKH ORFDO YLOODJHUV RQ KRZ WR
GLVFXVVHG DV FROWULEXWLQJ EDUULHUV WR SURYLGLQJ RSWLPDO
SRWDWR DQG WKH UDWVY WROG D VWRU\ DERXW VWDII FRQWUDFWLQ
SRWDWRHV +RZHYHU VFUDWFKLQJ WKURXJK WKH OD\HUV UHYHDO
VWRU\ ZKLFK ZDV UHDOO\ DERXW WKH LQDELOLW\ RI WKH 3% WR |
GHPDQGHG E\ KHU FROOHDJXHV EHFDXVH RI FXOWXUDO REOLJDWLF
PHGLFDWLRQV IRU SDWLHQWY 7KXV I|URP DQ ,3 & SHUVSHFWLYH
SUHVFULEHG PHGLFDWLRQV UDLVHV WKH SRWHQWLDO IRU DQWLELF
DQWLELRWLF UHVLVWDQFH

8VLQJ 3KRWRYRLFH DV D GDWD FROOHFWLRQ PHWKRG KDV VKRZ
QRQ FRPSOLDQFH DW $%$+ DUH QRW DV VWUDLJKWIRUZDUG DV ZKDW
ILQDQFLDO FRQVWUDLQWY DQG \HV WKHUH DUH UHVRXUFH DQG JRY
QRW DV VLPSOH DV SURYLGLQJ WKH KRVSLWDO ZLWK PRQH\ RU H[WU
DSSRLQWLQJ D QHZ ,3 & QXUVH :KDW 3KRWRYRLFH KDV VKRZQ LV
FRPSOH[ DQG WR LPSURYH ,3 & SUDFWLFH DW $$+ RYHUOD\LQJ D :H
ZLOO QRW ZRUN

OXtZ § } e dZ]* D v (}JE& /u% E}A]JvP /v( 3]}v WE A v3]}v v }

7KH DQVZHU WR LPSURYLQJ ,3 & DW $$+ DQG RYHUFRPLQJ WKH F
WKH OLWHUDWXUH UHYLHZ LV QRW VWUDLJKWIRUZDUG DQG ZKL
VWUDLIJKWIRUZDUG VWUDWHJI\ GRLQJ WKLV ZRXOG VKRZ QRW RQO\ |
VSLULWXDOO\ GLYHUVH FRPPXQLWLHY JOREDOO\ EXW GLVUHVSHFW
LQYLWHY SDUWLFLSDQWY DQG FR UHVHDUFKHUV WR VROYH WKHLU R
MHWHOOLQJYT SKRWRJUDSKY KDYH EHHQ FKRVHQ WKDW GHVFULEH WKHE

KHQ HOLFLWLQJ RSSRUWXQLWLHY WR LPSURYH ,3 & SUDFWLFHYV
WKUHH QRWLRQV 7KH ILUVW ZDV WDQJLEOH RU pFRQFUHWHT UH



LQIUDVWUXFWXUH DQG LPSURYHG KXPDQ ILQDQFLDO DQG FRQ
UHSUHVHEKMNWME GV WR FKDQJH WR HQKDQFH ,3 & SUDFWLFHV DW $$
UHSUHVHQWHG WKH PRUH LQWDQJLE®RZWHTRUYHPBHQ WK DUHIHU MARH
HQKDQFH ,3 & SUDFWLFHV DW $$+ VXFK DV JUHDWHU SHUVRQDO D
LQFOXGLQJ D VHQVH RI PRUDO HQJDJHPHQW PDNLQJ RWKHUV DFF
ZRUNLQJ WRJHWKHU WR LPSURYH SURFHVVHV $ PRUH UREXVW ,3
VWUXFWXUH PDGH XS WKH WKLUKGRZQESDAVRGJBEBAMMQMAH B QGK SR (
EHWWHU OHDGHUVKLS DQG UROH PRGHOOLQJ LQFUHDVHG HGXFD\
DOOVDII HGXFDWLRQ IRU WKH SDWLHQWY JXDUGLDQV FRPPXQLW
HIITHFWLYH DQG DSSURSULDWH FRPPXQLFDWLRQ ZHUH DOO GLVFXV
QDWXUDOO\ VXUIDFHG IURP WKH GDWD D VROXWLRQ FDQQRW EH V
VXJIJHVWHG LPSURYHPHQWYV LQLWLDOO\ DSSHDUHG PRQRWKHPDV
VKRZHG WKDW WKH\ DUH FRPSOH[ DQG DUH LQKHUHQWO\ OLQNHG
WKHPHV DQG ZLWKLQ WKHVH OLQNDJHV DUH FRPSOH[ UHODWLRQ\
XS E\ VRPH SDUWLFLSDQWY 0DQ\ SDUWLFLSDQWY VSRNH DERXYV
VROXWLRQV DV EHLQJ VHSDUDWH HQWLWLHY QRW OLQNLQJ WKH
ZHUH DEOH WR ZHDYH WKH WZR DQG SURYLGH SUDFWLFDO DQG S
VSHFLILF FRQWH[WXDO LVVXHV

OXoXl ,v d}A oU D}E , v U D}E /v( 3]}v

7KH KDQG WRZHO &KDSWHU 3DUW $ )LIXUH UHSUHVHQWH:!
RI UHVRXUFHV WR WKH VHQLRU QXUVHV QXUVH HGXFDWRUV DQG
LQIUDVWUXFWXUH DQG D QHHG IRU JUHDWHU SURIHVVLRQDO DFF
8QVXSSRUWLYH LQIUDVWUXFWXUH KDV EHHQ ZHOO GREXPHQWHG
/0,&V ODUPH SDUWLFXODUO\ DURXQG KDQG K\JLHQH FRPSOL

$0S HW DO 7KH KDQG WRZHO KDQJLQJ RQ GXVW\ ZLQGH
UHSODFHG IRU D ORQJ WLPH VR WKH WRZHO FRXOG DFW DV QRW
KDQG WUDQVPLVVLRQ EXW DOVR D VRXUFH RI HQYLURQPHQWD(
LQIUDVWUXFWXUH LQFOXGHG D SURSHU WRZHO UDLO DQG SURSHU
EH FKDQJHG PRUH IUHTXHQWO\ DQG DOWHUQDWLYHV VXFK DV S
GU\HUV ,Q D UHVRXUFH ULFK KHDOWKFDUH HQYLURQPHQW WKHYV
REYLRXV VROXWLRQV +RZHYHU DV DUWLFXODWHG WKURXJKRXW
FRQVXPDEOH UHVRXUFHV DQG FKDOOHQJHV ZLWK LQIUDVWUXFW,;
VXSSO\ PDNH WKHVH VXJJHVWLRQV XQWHQRBEWBIGRERHG SDUWLFLS
DFNQRZOHGJHG WKDW OHDGHUVKLS DQG JRYHUQDQFH DSSURDFKF
FKDQJH LQ LQIUDVWUXFWXUH $OWHULQJ WKH ODXQGHULQJ VFKHG
PRUH IUHTXHQWO\ DQG EHWWHU FRPPXQLFDWLRQ EHWZHHQ WKH ¢



EULQJ DWWHQWLRQ WR WKH LVVXH ZHUH RIIHUHG DV RWKHU SRVVL
FRQWURO RIILFHU ZzDV DOVR UHFRPPHQGHG VR VWDII FRXOG EH HGXF
K\ JLHQH +RZHYHU IURP DQ pRXWVLGHUY SHUVSHFWLYH , REVHUYH(
QRW FKDQJHG LV WKDW QR RQH ZDVKHG WKHLU KDQGY DQG WKHU]I
FKDQJH WKH WRZHO ,QGLIIHUHQFH LQ DWWLWXGHV WRZDUGV VHOI
ZLWK KDQG KV\JLHQH 20OXZDJEHPLJD HW DO DQG LW ZDV RQO
PDGH WKLV FRQQHFWLRQ DQG SXW IRUZDUG WKH PRVW WHOOLQJ VR

&KDQJLQJ PLQG VHW LV QRW HDV\ KRZHYHU +DQG FOHDQVLQJ
DQG DUH SUREDEO\ HYWDEOLVKHG HDUO\ LQ OLIH $OOHJUDQ]L HW I
DOVR KHDYLO\ LQIOXHQFHG E\ FXOWXUH DQG UHOLJLRQ $WDHH H
SUDFWLFHV RI K\JLHQH DIWHU JRLQJ WR WKH WRLOHW DV GHVFULE
VRDS DQG $%+5 WKH XQIDPLOLDULW\ ZLWK :HVWHUQ KRVSLWDO LQ
EHOLHI VIVWHPV DURXQG VLFNQHVV FDXVDWLRQ DQG WUDQVPLVVLR
EHKDYLRXUDO SUDFWLFH RI KDQG K\JLHQH DV XQGHUVWRRG IURP
LQKHUHQW LQ WKH 6RORPRQ ,VODQGY FXOWXUH &KDQJLQJ KDELWYV
QRW QHFHVVDULO\ JRLQJ WR ZRUN 7KH DFFHSWDQFH RI VXEVWDQG
HGHSULYDWLRQ PHQWDOLW\Y 7KH FRQWLQXDO VFDUFLW\ Rl UHVRXU
FLUFXPVWDQFHV FKDQJH ROG KDELWV UHPDLQ ODUMDUGL OF/DZV
GLVSXWHG KRZHYHU ,W KDV EHHQ DUJXHG WKDW +&:V ZKR UHFHLYH
RGGV Rl SUDFWLVLQJ SUHYHQWLRQ DFWLYLWLHY 'HVWD HW DO
SDWLHQW VDIHW\ LV ODUJHO\ UHFRJQLVHG DV EHLQJ GULYHQ E\ EH
WUDLQLQJ RU VXSSO\ DYDLODELOLW\ %DUNHU HW DO % HGR\L
SUDFWLFH LV QRW LQKHUHQW DQG VWDII DUH XVHG WR pGRLQJ ZL\
LPSURYHPHQW ZRUN URXWLQH FKDQJHV DQG LQFUHDVHG UHVRXUFH
IUHTXHQW WRZHO FKDQJH EHFDXVH VWDII ZLOO VWLOO QRW ZDVK W

OXOUZ ASYEC }( §Z Zp ]+Z

5XEELVK )LJXUH DV D FDXVH RI VLFNQHVYV WUDQVPLVVLRQ Z
WUDQVPLW JHUPV IURP UXEELVK LQWR WKH NLWFKHQ WKH VPHOO RI
ZDWHU FROOHFWLQJ LQ HPSW\ FDQV FUHDWHY D EUHHGLQJ JURXQG |
ZKHQ WKH UXEELVK LV EXUQHG WKH VPRNH EUHDNV DQFHVWUDO OD:
WKXV GHOD\LQJ WKHLU SUHVHQWDWLRQ WR KRVSLWDO XQWLO WKH\
ZDVWH LV QRW MXVW D SUREOHP IRU $$+ EXW LV D JOREDO SUREOF

SURSHU GLVSRVDO QRUPVY DUH QRW IROORZHG -RVKL HW DO 71
KDV PXVKURRPHG LQ UHFHQW \HDUV EHFDXVH RI LQFUHDVLQJ SRSX
OERQJZH OPHUHNL ODJDVKXOD DQG WKH LQFUHDVHG XVH R

FRQVXPDEOHVY \HW UHVRXUFH OLPLWHG FRXQWULHV DUH FRQVWU



ZDVWH $0OL :DQJ &KDXGKU\ *HQJ $SSUR[LPDWHO\ + ZLC
KRVSLWDOV LV FRQVLGHUHG KD]DUGRXV DQG VKRXOG EH WUHDWHC
SRRU SUDFWLFHYVY FDQ UHVXOW LQ WKH PL[LQJ RI KDJDUGRXV ZDVW
WKH SUREOHP RI FRUUHFW GLVSRVDO DQG LQFUHDVLQJ WKH SRWH(
KHDOWK ULVNV $OL HW DO

,Q UHVRXUFH OLPLWHG VHWWLQJV PDQDJLQJ ZDVWH LV QRW F
IDFLOLWLHVY ,3 & JRYHUQDQFH OERQJZH HW DO DQG DW $$+
UROH PRGHOOLQJ E\ WKH KRVSLWDO DURXQG ZDVWH PDQDJHPHQW
DQG VROXWLRQV LQFOXGHG LQFUHDVHG VWDIILQJ WR PDQDJH WKt
OHDGHUV RQ WKH HIIHFW UXEELVK KDV RQ SDWLHQWY DQG IDPLO\
SLOHV DQG LPSURYLQJ LQIUDVWUXFWXUH

,PSURYLQJ LQIUDVWUXFWXUH LQFOXGHG PRUH ELQV DQG QHZ E
VLWH WR EXLOG D UXEELVK SLW KRZHYHU LW ZDV DFNQRZOHGJHG
WKLV (PSW\LQJ WKH UXEELVK PRUH IUHTXHQWO\ ZDV VXJJHVWHG
ZKLFK RQ WKH VXUIDFH DSSHDUV VWUDLJKWIRUZDUG EXW RQFH
FLUFXPVWDQFHV PDNHV WKLV VXJJHVWLRQ FRQYROXWHG ,I WKH I
SULRULW\ IRU WKH PDLQWHQDQFH PHQ LQFOXGLQJ WKH JURXQG'
FROOHFWLQJ WKH UXEELVK LV GHOD\HG 7KH UXEELVK ELQV DUH K
WR EH ZKHHOHG DORQJ WKH SDWK WR WKH SLW VR WKH WUDFWR
SUREOHPDWLF DV WKH JURXQGVPDQ ZKRVH UROH LW LV WR HPSW!
DQG WKHUHIRUH UHOLHV RQ KLV FR ZRUNHUV DQG IXUWKHU WR V
HQRXJK IRU WKH WUDFWRU &RQIRXQGLQJ WKHVH GLIILEXOWLHV L
D QHZ SLW H[FHSW E\ WKH URDG WR WKH DLUVWULS ZKLFK LV X
PRXQWDLQV 7KH UXEELVK PD\ FRQWDLQ IHPDOH ERGLO\ IOXLGV W
WKH UXEELVK EUHDNV DQFHVWUDO UXOHV ZKLFK PD\ UHVXOW LQ
Rl WKH PRXQWDLQV 7KHUHIRUH WKH SHRSOH IURP WKH PRXQWI
RITHULQJ WR WKHLU DQFHVWRUV RIWHQ LQ WKH IRUP RI D SLJ \H\
UXEELVK HQGV XS LQ WKH PDQJURYHY FUHDWLQJ DQ HQYLURQPHC

$Q 0/7 SURYLGHG WKH PRVW LQQRYDWLYH DQG SURDFWLYH \
MUXEELVK GD\VY DQG pUXEELVK FKDPSLRQVY ,PSOHPHQWLQJ FKDC
LV QRW D QHZ FRQFHSW -RQHV HW DO FDSDFLW\ EXLOW QXU
WR SURPRWH DQG HQFRXUDJH ,3 & LPSURYHPHQW DQG FKDQJH DF
ORUH UHFHQWO\ WKH FRQFHSW RI WUDLQLQJ pOHDG FKDQJH DJH(
, 3 & SUDFWLFHV EXW WR LQIOXHQFH RWKHU VWDII SUDFWLFHV WR
DSSURDFK =RFKHU HW DO %RWK DXWKRUV GR UHFRJQLVH



HFKDQJH FKDPSLRQVY UHTXLUHY RQJRLQJ VXSSRUW EXW LI VXFFHV'
DQ DYHQXH IRU VXVWDLQDELOLW\

O0XO0X% ]S }v §Z &0}}E ]Jv KusS% S] vS8e % ESuU vS§

6SLW RQ WKH IORRU LQ WKH 23" )LJXUH XQFRYHUV D PXOWLW:
SURYLGLQJ D VLPSOH VROXWLRQ FRPSOLFDWHG 7KH GRRU WR WKH
FRUULGRU DQG WKH 3% ZzDV FRQFHUQHG IRU KHUVHOI DQG WKH SI
OLQROHXP IORRU DQG LWV DVVRFLDWLRQ ZLWK WKH VSUHDG RI GLV
FRRN ZHUH DOVR FRQFHUQHG DERXW VSLW RQ WKH IORRU DQG WKH
FUDZOLQJ EDELHV 'LVHDVHV RI FRQFHUQ IRU WKH 3% ZHUH LQIOXHQ
SDUWLFLSDQWYV 7% 7KH 23" VLPLODU WR DQ HPHUJHQF\ GHSDUWEF
SUHVHQW ZKHQ WKH\ DUH VLFN RU ZKHQ EHLQJ IROORZHG XS IRU
LOOQHVYV SUHYLRXV VXUJHU\ RU ZRXQG FDUH *LYHQ WKH KHVLWD
SUHVHQW WR KRVSLWDO XQWLO H[WUHPHO\ LOO EHFDXVH RI WKHI
HQYLURQPHQW LW FRXOG EH DVVXPHG WKDW WKH 23' KDV RQH RI
WUDQVPLVVLRQ SDUWLFXODUO\ 7% +RZHYHU D FOHDQHU ZDV QRW

KLOH WKH FRQYHUVDWLRQ FHQWUHG DURXQG ,3 & VWUDWHILHV
WKDW WKH IORRU RI WKH 23" ZDV WKH RQO\ SODFH WKDW WKH FOHD
WKH FOHDQHUV ZDV QRW WR FOHDQ WKH 23" EXW WR LQVWHDG FC
PDQDJHPHQW ,W ZDV DOVR GLVFORVHG WKDW LW ZDV WKH QXUVHVT
GLG QRW DOZD\V KDSSHQ EHFDXVH WKH QXUVHV ZHUH RIWHQ WLUHG
IHOW LW ZDV KHU GXW\ WR PRS

7KLV UHLQIRUFHVY WKH KLHUDUFKLFDO DQG WKHRFUDWLF VWU X
FRPSOLDQFH ZLWK SRVLWLRQV RI SRZHU ZKLFK RYHUULGHV SURW
OF/DZV DQG DOVR UHLWHUDWHY WKH ODFN RI XQGHUVWDQGL
LPSRUWDQFH RI ,3 & :KLOH WKH 3% UHFRJQLVHG WKDW D GHGLFDW
DQG 23' ZRXOG EH D VROXWLRQ VKH DOVR VDLG WKH KRVSLWDO GL
FOHDQLQJ

6SLWWLQJ DV D QRUP LQ WKH 6RORPRQ ,vVODQGV ZDV UHFRJQLYV
DFNQRZOHGJHG WKDW WKH SUDFWLFH ZDV QRW JRRG 2SWLPDOO\
SDWLHQWY VKRXOG QRW VSLW KRZHYHU VSLWWLQJ LV SUDFWLVHG
WR WKHLU KHDOWK )ODVNHUXG 6SLWWLQJ IRU WKH VDNH RI
KLVWRULFDO EHJLQQLQJV DQG LV VWLOO SUDFWLVHG WRGD\ IRU WK
&KLQD VSLWWLQJ LV DVVRFLDWHG ZLWK SKOHJP DQG GLVHDVH HJ[
HYHQWY VXFK DV WKH 20\PSLFV RIILFLDOV KDG WR FXUWDLO V!
VROXWLRQV VXFK DV VSHFLDO VSLW EDJV )ODVNHUXG ,QWHUH



; UD\ WHFKQLFLDQ UHYHDOHG DQ DOPRVW H[DFW GXSOLFDWLRQ
DVNHG ZK\ SHRSOH LQ WKH 6RORPRQ ,VODQGV VSLW KH VDLG ZKH
RU WKH\ VPHOOHG VRPHWKLQJ URWWHQ WKH\ ZRXOG VSLW WR |
SRWHQWLDO GLVHDVH DVVRFLDWHG ZLWK WKH VPHOO 7KXV WHOC(
RSSRVLQJ WKHLU RZQ EHOLHIV DERXW VHOI KHDOLQJ WHFKQLTXHYV

$SDUW IURP WHOOLQJ SHRSOH QRW WR VSLW VROXWLRQV WI
UXEELQJ WKH VSLW LQWR WKH GLUW ZLWK WKHLU IHHW D FRPPRQ
RU RIIHULQJ D VSLW ERZO %HFDXVH RI WKH OLQROHXP IORRU |
LPSUDFWLFDO DQG ZKLOH WKH VHFRQG VROXWLRQ KDG PHULW L
JRU FXOWXUHV ZKHUH RYHUW VSLWWLQJ KDV WKH SXUSRVH RI FO
H[SHFWRUDWLQJ GLVHDVH XQOLNH LQ PDQ\ :HVWHUQ FXOWXUHV
WLVVXHV DQG LQ IDFW PDQ\ ILQG WKH KDELW RI FDUU\LQJ D VSLW
GLVIJXVWLQJ DQG GLUW\ )ODVNHUXG *LYHQ WKH QRUP RI VS
SURYLGLQJ D VSLW ERZO WR SUHYHQW VSLW RQ WKH IORRU LV OL
DQG WKHUHIRUH UHGXFH FRPSOLDQFH

0 X®Buuu EC

BROXWLRQV WR LPSURYLQJ ,3 & SUDFWLFH DW $$+ DUH FRPSOH
WKDW WKH VROXWLRQV SURYLGHG E\ SDUWLFLSDQWYV ZHUH RQHYV
+RZHYHU WKHLU UHDOLW\ ZDV H[SUHVVHG IURP DQ ULQVLGHUT St
QHYHU ZRUNHG LQ RWKHU KRVSLWDOV DQG PDQ\ KDG QHYHU UHF
7KLV PHDQW WKDW PDQ\ KDG QRW VHHQ DOWHUQDWLYH ZD\V RI D¢
PRGHOV Rl FRQWH[WXDOO\ VXLWDEOH DQVZHUV $ WUDQVIRUPDW
KRVSLWDO FRPPXQLW)\ DQG H[SHULHQFHG ,3 & SUDFWLWLRQHUV 7
FRPPXQLW\ WKLQNV DERXW GHYHORSLQJ DQG LPSOHPHQWLQJ ,3 &
HQYLURQPHQW LV UHTXLUHG )RU ERWK SDUWLHV UHPRYLQJ WKH
WKH DQVZHU EXW EXLOGLQJ FXOWXUDO DQG VSLULWXDO FLUFXP
DQG EHWWHU XQGHUVWDQGLQJ SUDJPDWLF DQG GRDEOH VROXWL
SURJUHVYV ,3 & SURJUDP VXFFHVV

0Xii D} o (}E& /v( 38]}v WE A v3]}v v }JviE}o Jv >}Ar v
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7KH FRPSOH[LW\ RI LQIOXHQFLQJ IDFWRUV RQ ,3 & LQ FXOWXUD
GLYHUVH VHWWLQJV PDNHV VROHO\ LPSOHPHQWLQJ D :HVWHUQ ED!

LQ WKHVH VHWWLQJV (YHQ DFURVV WKHVH VHWWLQJVY D pMRQH V
EHFDXVH Rl WKH GLIIHUHQW FXOWXUHV DQG EHOLHIV RI GLIIHUF



KRZHYHU LV DQ RYHUDOO EOXHSULQW WKDW SURYLGHV WKH VWU X
FRQVLGHUHG IRU ,3 & SURJUDP GHYHORSPHQW DQG LPSOHPHQWDW
UHIOHFW WKH H[LVWLQJ XQGHUVWDQGLQJ RI ELRPHGLFDO SULQFLS
SUDFWLFH ZLWKLQ D SDUWLFXODU VHWWLQJ 6SHFLILF VRFLHWDO
EHOLHIV QHHG WR EH LOWHJUDWHG LQWR WKH ELRPHGLFDO EHOLHIN
WKHLU UHOHYDQFH )RU $$+ WKLV EOXHSULQW LV VXFFLQFWO\ LOOX

7KH IRXU UHDOO\ LPSRUWDQW DQG FRQWH[WXDOO\ UHOHYDQW
WUDQVPLVVLRQ NQRZOHGJH DQG EHOLHIV ,3 & SUDFWLFH DQG RS
HPHUJHG WKURXJK WKH 3%$5 SURFHVVY DQG WDNLQJ WKHVH LQWR FR
PRGHO WKDW FRXOG XQGHUSLQ VXFFHVVIXO ,3 & SURJUDPV LQ /0,&V

JLIXUH $ PRGHO IRU ,3 & SURJUDP GHYHORSPHQW IRU WKH IXWXU

OXi&USpE 2Z e+ & Z /+ E

,QLWLDOO\ LQFOXGHG LQ WKH GHVLJQ RI WKLV VWXG\ ZDV WKF
LPSURYH ,3 & DQG DQ DVVHVVPHQW RI WKHLU LPSDFW RQ SUDFW|
FKDQJHG WKH FRXUVH RI WKLV VWXG\ )LUVW ZDV WKH VL]H RI WKF



SURGXFHG D ODUJH DPRXQW RI ULFK GDWD ZKLFK ZDV VXIILFLHQV
JOREDO &29," SDQGHPLF 7KH DEUXSW KDOW RQ LQWHUQDWLRQD
EHFDPH LPSRVVLEOH DQG ZLWK XQUHOLDEOH LQWHUQHW FRQQHF
WDNLQJ SULRULW\ GHYHORSLQJ FR GHVLJQHG LQWHUYHQWLRQV
SODXVLEOH

:KLOH WKH SDUWLFLSDQWY ZHUH JLYHQ WKH RSSRUWXQLW\ WR
SUDFWLFH DW $$+ GXULQJ WKH WZR SKDVHV RI WKLV VWXG\ VRPH
ODFN RI LQVLIKW LQWR WKHLU RZQ UHDOLW\ ,W FDQ EH GLIILFX
UHVHDUFKHUV WR YLHZ WKHLU ZRUOG IURP WKH RXWVLGH KRZHY
, FDQ VHH ERWK SHUVSHFWLYHV 6RPH VROXWLRQV VXFK DV ZHD
WUDQVPLVVLRQ ZHUH QRW SODXVLEOH DV PRVW FRPPXQLW\ PHPEF
HISHFWLQJ SHRSOH QRW WR VSLW ZDV XQUHDOLVWLF

'HYHORSLQJ DQG DVVHVVLQJ FR GHVLJQHG LQWHUYHQWLRQV L
&R GHVLJQLQJ LQWHUYHQWLRQV LQIRUPHG QRW RQO\ E\ WKH VFLH
RI ZRUNSODFH FXOWXUH VRFLHW\ FXOWXUH DQG VSLULWXDOLW\ ¢
F\FOH 2QFH WKH F\FOH LV FRPSOHWH DW $$+ WKH PRGHO WKHQ
DQRWKHU FRQWH[W EHFDXVH DV SUHYLRXVO\ GLVEXVVHG HYHQ
RQH VL]H ILWV DOO DSSURDFK DQG ZLOO QHHG WR EH DGDSWHG W

OXiivepE&]vP Z « €& Z Y 0]85C

7KH TXDOLW\ RI TXDOLWDWLYH UHVHDUFK LV IRXQGHG LQ LWV

PHWKRGVY &DUWHU /ILWWOH $GGLWLRQDOO\ WKH SULPDU\
UHVHDUFK LV IRU WKH UHVHDUFKHU WR FDUHIXOO\ FRQVLGHU WKt
PHWKRGY DQG WKH FRQVHTXHQFHYV %UDGEXU\ O5HDVRQ *RR

x EH ERWK DLPHG DW DQG JURXQGHG LQ WKH ZRUOG RI SUDFW
x EH H[SOLFLWO\ DQG DFWLYHO\ SDUWLFLSDWLYH2UHVHDUFK |
WKDQ RQ SHRSOH
Xx GUDZ RQ D ZLGH UDQJH RI NQRZLQJ
x DGGUHVV TXHVWLRQV WKDW DUH RI VLIQLILFDQFH
x DLP WR OHDYH VRPH ODVWLQJ FDSDFLW\ DPRQJ WKRVH LQYR
S

:KLOH WKLV WKHVLV GRHV QRW DGGUHVV DOO RI WKH DEF
FRQVLGHUDWLRQ RI WKH PHWKRGRORJLFDO SURFHVY ZDV WDNHQ |
VRPH ZD\ WKH\ ZHUH PHW



:KHQ FRQVLGHULQJ WKH PHWKRGRORJ\ DV D UHVHDUFKHU , KD
P\ HSLVWHPRORJLFDO SRVLWLRQ $V DQ ,3 & pPH[SHUWY JURXQGHG
WKHRU\ , NQHZ IURP WKH RXWVHW WKDW LQYHVWLJDWLQJ ZD\V WEF
FXOWXUDOO\ DQG VSLULWXDOO\ GLYHUVH FRQWH[W ZDV QRW JRLQ
PRGHO LW ZRXOG FRPSOHWHO\ FRQVWUDLQ WKH UHVHDUFK &DUW
RXWVLGHU UHVHDUFKHU WKH RQO\ zD\ WKHUH ZDV DQ\ FKDQFH RI V
P\ HSLVWHPRORJLFDO VWDQFH RQ KRZ SHRSOH SHUFHLYHG VLFENQHYV
DQG EH RSHQ WR DOWHUQDWLYH ZRUOGYLHZV

7KH PHWKRGRORJLFDO IUDPHZRUN ZDV LQIRUPHG E\ WKH FKDQJH
5HDOLVLQJ WKDW D WUDQVIRUPDWLRQ LQ WKRXJKW DQG SUDFWLFH
,3 & H[SHUW DQG WKH VWDII RI $$+ ZLWK WKH DLP Rl JHQHUDWLQJ
DO OHG WR WKH FKRLFH RI D WUDQVIRUPDWLYH ZRUOGYLHZ
WKLV LV GHVFULEHG LQ &KDSWHU $ 3$5 DSSURDFK WR WKH VWXG)
FRPPXQLW\ EDVHG DFWLRQ UHVHDUFK PHWKRGRORJ\ 3$%$5 LV LQFO;
EHFRPH FR UHVHDUFKHUV WKURXJKRXW WKH UHVHDUFK SURFHVV
XQGHUWDWHOWKHRQWKICHQ FRPPXQLW\ 3KRWRYRLFH DV D GDWD FRO
HQFRXUDJHG SDUWLFLSDQWY DQG FR UHVHDUFKHUV WR YRLFH WK
GLVHDVH FDXVDWLRQ DQG WUDQVPLVVLRQ DQG SURYLGHG D ULFKQH

ZKLFK LQ WXUQ YDOLGDWHG P\ RZQ FKDQJH LQ uzZD\V RI NQRZLQJ

7KH TXDOLW\ RI TXDOLWDWLYH UHVHDUFK GRHV QRW RQO\ UHO\
DQG PHWKRGV VXLWLQJ WKH DUHD RI LQTXLU\ EXW WKH UHVHDUFK
PXVW GHPRQVWUDWH ULJRXU &RPSRQHQWY RI ULJRXU LQFOXG
JHQHUDOLVDELOLW\ ORUVH

9DOLGLW\ WKDW LV WKH UHVHDUFK EHLQJ VRXQG MXVW DQC

FUHGLEOH 3ROLW %HFN LV GHPRQVWUDWHG E\ SHUVLVWE
GHVFULSWLRQ SHHU UHYLHZ RU GHEULHILQJ FODULI\LQJ RI UHVHD
WULDQJXODWLRQ ORUVH 7KLV WKHVLY FHQWUHY DURXQG WK

3KRWRYRLFH PHWKRG SURGXFHG 7KH TXDOLW\ Rl WKH GDWD REWD
VKRZHG D YDULDWLRQ Rl UHVSRQVHV GHWHUPLQHG E\ WKH SDUW
LQGLYLGXDO HSLVWHPRORJLHY DQG WKLV PDGH WKH DQDO\VLV FRI
ZDV D 3K' VWXG\ P\ DGYLVRUV SURYLGHG SHHU UHYLHZ DQG GHEU
DGYLVRU LV D YHWHUDQ RI (DVW .ZDLR UHVHDUFK DQG KHOSHG HQI
ZLWKLQ WKH FRPSOH[ ILQGLQJV

'"HVSLWH WKH FRPSOH[ QDWXUH RI WKH GDWD FROOHFWLRQ SURI
PHPEHU YDOLGDWLRQ RU SDUWLFLSDQW FKHFNLQJ DQG WULDQJXO



7VDL ZHUH VWLOO SRVVLEOH 'XULQJ SKDVH RI WKH GDW
SKRWRJUDSKVY ZHUH SUHVHQWHG EDFN WR WKH SDUWLFLSDQWYV D
&KDSWHU WR YHULI\ WKH FRUUHFWQHVYV RI SKDVH LQWHUYLH.
ZDV DFKLHYHG WKRXJK WKH DQDO\VLV RI LQWHUYLHZ WUDQVFULSE
LPSRUWDQWO\ WKURXJK GLITHUHQW SDUWLFLSDQWVY SHUFHSWLRC
VWRULHYV RU VLPLODU SHUFHSWLRQV E\ GLITHUHQW SDUWLFLSDQW
SRWHQWLDO LOWHUSUHWDWLRQV RU ELDV WKDW , PLIKW KDYH |
UHIOHFWLQJ WKH SDUWLFLSDQWVY YRLFH QRW PLQH DV D UHVHD

0Xii8Z] o }ve] & S§]}ve

0DQ\ HWKLFDO FRQVLGHUDWLRQV ZHUH PDGH WKURXJKRXW W
HWKLFDO DSSURYDO DQG VXSSRUW IURP WKH 6RORPRQ ,VODQGV +}
%RDUG -DPHV &RRN 8QLYHUVLW\ DQG $$+ &RSLHV RI WKHVH D!
$SSHQGL[HV $ % DQG & 7KH VHFRQG ZDV XVLQJ SKRWRJUDSK\ DV
3BDUWLFLSDQW DQG FR UHVHDUFKHU FRQVHQW ZDV JDLQHG LQ Z
KRZHYHU FRQVHQW WR EH SKRWRJUDSKHG E\ SDWLHQWV DQG

LOQVWUXFWLRQ DGGUHVVLQJ WKLV ZDV UHTXLUHG SULRU WR JLYLQ
GHVFULEHG LQ &KDSWHU

$ FULWLFLVP RI 3BKRWRYRLFH LV DURXQG WKH UHWXUQLQJ RI
WKH FDPHUDV DQG PRUH LPSRUWDQWO\ HQDEOLQJ SRVLWLYH F
GLVFXVVHG SUHYLRXVO\ WKLV VWXG\ RULIJILQDOO\ LQFOXGHG FR C
JOREDO &29,' SDQGHPLF PDGH UHWXUQLQJ WR $WRLIL WR GLVF;
VROXWLRQV LPSRVVLEOH DQG LQDSSURSULDWH $GGLWLRQDOO\ \
FROOHFWHG GDWD PDNH WKH FXUUHQW VWXG\ VLIHDEOH DQG W
FRQVLGHUDEOH WLPH ULVNLQJ FR UHVHDUFKHUVY GLVFRQQHFW Z

KHQ LOWHUQDWLRQDO ERUGHUV RSHQ SKRWRJUDSKYV DQG FL
DORQJ ZLWK D FRS\ RI WKLV WKHVLVY DQG LQ URDGYV ZLOO EH PDGHFH
DQG SUDJPDWLF VROXWLRQV IRU WKHLU ,3 & SURFHVVHYV

OXiBJulE &]}ve

7KLV VWXG\ KDV VHYHUDO OLPLWDWLRQV 0\ FXOWXUDO LGHQ
ZRPDQ XQGHUWDNLQJ UHVHDUFK LQ D SRVW FRORQLDO VHWWLQJ
DQG DWWLWXGHV RI SDUWLFLSDQWY 7KLV UDLVHG P\ FRQVFLRXVC
WKH ODXQGU\ FKRVH QRW WR SDUWLFLSDWH 7KH\ IHOW WKH\ ZHUF
QR SUDFWLFDO RXWFRPHYVY , PLWLIDWHG WKLY OLPLWDWLRQ WR W
WKHVLYV , GLVFXVVHG PRPHQWY RI WUXVW EXLOGLQJ ZKLFK HQK



P\VHOI DQG WKH FR UHVHDUFKHUV SDUWLFLSDQWY DQG FRPPXQLW\
UHVHDUFK OLQNV EHWZHHQ P\ DGYLVRU 'DYLG ODF/DUHQ DQG WKH
DOVR KHOSHG PLWLJDWH WKLY OLPLWDWLRQ

$ VHFRQG OLPLWDWLRQ zZDV P\ H[SHUWLVH LQ ,3 & LQ D :HVWHU
SRWHQWLDO WR RQO\ H[SORUH WKH ELRPHGLFDO SUHPLVH RI WKHLU
UHDOP 7R GR WKLV ZRXOG UHGXFH WKH ULFKQHVV RI WKH GDWD SU
GHSWK RI WKH pFDXVHVY 7KLV ZDV PLWLIJDWHG ZLWK FDUHIXO DG)Y
HORTXHQWO\ WROG PH WKDW LQ WKLV W\SH RI UHVHDUFK PHWKRGRO
DQG LW LV WKH SURFHVV RI ILQGLQJ DQ RXWFRPH WKDW LV LPSRUYV
HISHUWLVH RQO\ WR SUREH GHHSHU ZLWK LOWHUYLHZ TXHVWLRQV L

)LQDOO\ DQG DV PHQWLRQHG LQ WKH DERYH VHFWLRQ WKH UHV
RI RQH JURXS Rl SHRSOH LQ RQH KRVSLWDO LQ RQH FRXQWU\ DQG T
ZKROH Rl WKH 6RORPRQ ,VODQGY QRU DUH WKH\ UHIOHFWLYH RI |
LQKHUHQWO\ G\QDPLF DQG WKHUHIRUH PXFK KDUGHU WR JHQHUD
%UDGEXU\ 5HDVRQ WKHUHIRUH IXUWKHU XWLOLVDWLRQ RI W
LWV DSSOLFDELOLW\ LQ RWKHU VHWWLQJV

OXIifZ %38 E "puu EC

7KLV FKDSWHU KDV GLVFXVVHG WKH IRUFHV RI VFLHQFH VRFLHYV
DQG VSLULWXDOLW\ ZKLFK LQIOXHQFH VLFNQHVV WUDQVPLVVLRQ
SUDFWLFH 7KHVH IRUFHV DUH QRW PXWXDOO\ H[FOXVLYH DV RQH I
RQH SHUVRQYVY EHOLHI RU SUDFWLFH LQVWHDG WKH\ DUH RYHUODSE
WKH KRVSLWDO DQG RI WKH RYHUDUFKLQJ VRFLHW\ 8VLQJ WKH SK
GLVFXVVLRQ SRLQWY SURYLGHG WKH QDUUDWLYH RI QRW RQO\ KRZ
WR RFFXU EXW DOVR WKH FRPSOH[ DQG VFDUFHO\ GRFXPHQWHG
EDVHG ,3 & SUDFWLFH DW WKH KRVSLWDO 7KLV VWXG\ SURYHV WKD'
SURJUDP ZLOO QRW ZRUN LQ D FXOWXUDOO\ DQG VSLULWXDOO\ GL
KHDOWKFDUH VHWWLQJY DQG ,3 & SHUVRQQHO FKDQJH WKH ZD\ ZH \
RI WKHVH IRUFHV LOWR RSSRUWXQLWLHV IRU LPSURYHPHQW PD\ EH
WR DQ LUUHGXFLEOH PLQLPXP ,3 & SURJUDPV ZLWKLQ KRVSLWDOV
LPSOHPHQWLQJ ,3 & DFWLYLWLHV LI WKHUH LV JRLQJ WR EH DQ\ FKD



Z %S Evoope]lv v Z }uu v S§]}ve

0XiZ %8 E Kpusolv

7TKH FRQFOXGLQJ FKDSWHU RI WKLV WKHVLY SURYLGHYV DQ RYH!I
LQFHSWLRQ WKURXJK WR HQG .H\ SKDVHV DUH KLJKOLJKWHG DQ
UHYHDOHG QRW MXVW DERXW P\ RZQ D[LRORJ\ LQ UHODWLRQ WR |
HSLVWHPRORJLHVY WKDW XQGHUSLQ LQIHFWLRQ FRQWURO SUDF
OLQIJXLVWLFDOO\ GLYHUVH FRXQWULHY 5HFRPPHQGDWLRQV IRU ,!
ILQGLQJY DUH SUHVHQWHG DV ZHOO DV D SURSRVDO WR KHOS |
SURJUDPV LQ FRXQWULHY ZKHUH FXOWXUH DQG VSLULWXDOLW\ Q|
HVWHUQ EDVLV IRU GLVHDVH FDXVDWLRQ DQG WUDQVPLVVLRQ

oXdz P]Jvv]vPv v ] v8§ o Wz

7KLV 3K' VWXG\ VWDUWHG DFFLGHQWDOO\ EXW RSSRUWXQLV
XQGHUWDNH D 3K' LQ D UHPRWH ORFDWLRQ LQ D IRUHLJQ FRXQWL
LQIHFWLRQ FRQWURO , KDG QRW QHFHVVDULO\ SODQQHG WR F
FHQWUHSLHFH 5HDOLVWLFDOO\ LQ WKLV UHVHDUFK LW LV QRW
ULFKQHVYV DQG GLYHUVLW\ ZLWKLQ RXU VKDUHG ZRUOG , WRRN \
KRVSLWDO LQ WKH 6RORPRQ ,VODQGY LPSURYH WKHLU LQIHFWLRG
RQO\ WKDW , FRXOG QRW GR LW P\VHOI EXW ZK\ VKRXOG ," , ZDV
XQGHUVWDQGLQJ RI ZKDW ZDV QHHGHG DUPHG ZLWK D P\RSLF
LPSOHPHQWDWLRQ 9HU\ OLWWOH WKDW , UHFRPPHQGHG FRXOG E|
QRW KDYH WKDW UHVWLQJ RQ P\ FRQVFLHQFH ,W ZDV DW WKDW S|
GRQH ZDV IRU WKHP WR WHOO PH ZKDW LV SUDFWLFDEOH DQG GRI
Rl DOWHUQDWH VROXWLRQV 7KLV ZDV QRW JRLQJ WR EH D pRQH )
WLPH DQG ZRUN2VR ZK\ QRW PDNH LW D 3K'"

'HVWHUQ EDVHG ,3 & SURJUDPV LQ /0,&V FRQWLQXH WR IDLO
SHUSHWXDOO\ KLJK +$, UDWHV LQ WKHVH FRXQWULHV 'LVHDVH
DWWULEXWHG WR FKDQJLQJ FOLPDWLF FRQGLWLRQV JHRJUDSKLF
UHVRXUFHG KHDOWK IDFLOLWLHVY DQG SRRUO\ JRYHUQHG KHDOV
SROLWLFDO FOLPDWHVY DQG ORZ VRFLRHFRQRPLF VLWXDWLRQV :K
SURSRVHG PRVW WDUJHW WKH YHU\ EDUULHUV WKDW FRQWULEXW
UHDOLVLQJ WKDW ZKLOH LPSURYHPHQWY PD\ EH DFKLHYHG LQ WKF
UHPDLQ LQ SODFH ,QFUHDVLQJ HGXFDWLRQ DURXQG ,3 & HQVXULC



LPSURYLQJ KHDOWKFDUH VA\VWHPV DQG LQYROYLQJ FRQVXPHUV KDY
VROXWLRQV KRZHYHU +%, UDWHV UHPDLQ KLJK

,3 & SURJUDPV GHVLJQHG IRU :HVWHUQ KHDOWK V\VWHPV DQG E
PRGHO RI GLVHDVH RU pJHUP WKHRU\T IDLO WR DFNQRZOHGJH WKI
KDYH GLITHUHQW XQGHUVWDQGLQJY DQG EHOLHIV DURXQG ZKDW FD)
WUDQVPLWY <HW WKHVH SURJUDPV DUH FRQWLQXDOO\ pLQVHUWHGT
VHWWLQJV 1R ZRQGHU WKH\ IDLO

/[LWHUDWXUH LV DYDLODEOH WKDW GLVFXVVHV WKH LQIOXHQFH
FRPSRQHQWYV RI ,3 & KRZHYHU WKHVH DUH ODUJHO\ UHYLHZV RU V\
WZR VSHFLILF DVSHFWYV RI ,3 & SURJUDPPLQJ 7R ILQG ZRUNDEOH
LPSURYLQJ ,3 & LQ FXOWXUDOO\ GLYHUVH DQG UHVRXUFH OLPLWHG
LOQYROYHVY SDUWLFLSDWLRQ RI WKRVH WKDW DUH GLUHFWO\ DIIHFWF
RZQ FROQWH[W LV UHTXLUHG 7KHUH LV OLWWOH LQ WKH OLWHUDWXL
VWXG\ RI WKLV W\SH EDVHG LQ WKH 6RORPRQ ,vODQGV 0\ DLP ZD\
FRPPXQLW\ RI $$+ WR KHOS WKHP LPSURYH WKHLU ,3 & SUDFWLFHV |
QRW WKH :HVWHUQ ZD\

BULRU WR FRPPHQFHPHQW RI WKH VWXG\ LW ZDV LPSRUWDQW
EHWZHHQ P\VHOI DQG WKH '21 DV , QHHGHG WR DVN DQG JDLQ KHU &
ZKR LQLWLDOO\ UHTXHVWHG DVVLVWDQFH WR LPSURYH ,3 & DW $$+
KDYH WKH H[SHUWLVH WR GR WKLV WKHPVHOYHV W ZDV DOVR WKt}
DVVLVWDQFH SULRU WR FRPPHQFLQJ WKH VWXG\ DQG HQDEOHG P\
IDFLOLW\ , FRQVLGHUHG P\ ZRUOGYLHZ HDUO\ LQ WKH SURFHVYV DV
DQG PHWKRGYV FKRVHQ DQG LW ZDV LPSRUWDQW WR UHOD\ WKLV W
DORWKHU pZKLWHY RXWVLGHU UHVHDUFKHU SODFLQJ P\ VWDPS RQ W
DQ\ VXFFHVV , QHHGHG WKHP WR SDUWLFLSDWH DQG WHOO PH WKHL
WKHLU YLHZSRLQWY DQG EHOLHIV

3$5 ZDV WKH QDWXUDO FKRLFH IRU WKH PHWKRGRORJLFDO DSSU
UHVHDUFK PHWKRGRORJ\ WKDW XVHV TXDOLWDWLYH LQTXLU\ DQG H
FR UHVHDUFKHUV LQ WKH DUHD RI VWXG\ :LWK D WUDQVIRUPDWLYH
DQG VHHNV WR DGYDQFH VRFLDO MXVWLFH VHHQ WKURXJK D pWKH
QHHGHG WR ILUVW XQGHUVWDQG ZKDW WKH VWDII RI $$+ NQHZ DER
,3 & DQG IRU WKHP WR DUWLFXODWH VROXWLRQV $GYDQFHPHQW IR
LI WKH VWDII DUH DEOH WR XWLOLVH WKH NQRZOHGJH V\VWHPV WKF
ZLWKLQ WKH FXOWXUH QRUPV LQ ZKLFK WKH\ OLYH (QIRUFLQJ D



"HVWHUQ KHDOWKFDUH FXOWXUH ZRXOG RQO\ DGG WR WKH VRFLDC
RI JOREDO KHDOWKFDUH

6Xdz vo]PZ$ vl]vP v D v &E]VvP }puEv C

6XFFHVV UHOLHG RQ EXLOGLQJ WUXVW DQG GHYHORSLQJ D
WKURXJKRXW WKH UHVHDUFK SURFHVY 7KH UHODWLYH VKRUW WL
IRU SKDVH DQG ZHHNV IRU SKDVH PHDQW WKDW WUXVW KDG
RSWLPDO XVH RI P\ WLPH DQG WR KHOS PLWLJDWH WKH EXUGHQ RI
$$+ SULRU WR WKH FRPPHQFHPHQW RI WKH VWXG\ SURYLGHG
UHODWLRQVKLS EXLOGLQJ ZKLFK ZDV HQKDQFHG ZKHQ D ORFDO
ZDQWHG WR ZRUN ZLWK PH DV DQ HPSOR\HG 5% IRU ERWK SKDVHYV
'RURWK\ ZHOO UHVSHFWHG VKH LV DQ HGXFDWHG ZRPDQ ZKR XQGH
LQ WKUHH ODQJXDJHV 'RURWK\YV VNLOOVHW HQDEOHG IDFLOLWD
DQG WUDQVFULSWLRQ RI WKH DXGLR UHFRUGLQJV DFFXUDWHO\ |
PHDQLQJ RI WKH ZRUGYV VSRNHQ 2XU UHODWLRQVKLS GHYHORSHG
D I[IULHQGVKLS 7RIJHWKHU DV ZH SULQWHG DQG ODPLQDWHG Sk
XQGHUVWDQG WKH FXOWXUH RI (DVW .ZDLR DQG WKH 6RORPRQ ,V(
MEULGJHYT EHWZHHQ PH DV D pZKLWH ZRPDQ UHVHDUFKHUY WKH V'
DOVR PRUH EURDGO\ ZLWK WKH FRPPXQLW\ 7KH UHODWLRQVKLS
FXOWXUDO NQRZOHGJH KHOSHG PH DFNQRZOHGJH D JUHDWHU OHY
PDLQWDLQLQJ D UHIOH[LYH VWDQFH :LWKRXW WKLV UHODWLRQVKIL
FROOHFWLRQ IURP ILUVW GLVVHPLQDWLQJ WKH FDPHUDV WKURX
LQWHUYLHZV ZRXOG QRW KDYH WUDYHOOHG DV VPRRWKO\ DV LW

7TKH VWXG\ HQVXHG LQ WZR SKDVHV 3KRWRYRLFH GDWD FROO
IRUPHG WKH ILUVW SKDVH DQG 3KRWR HOLFLWDWLRQ WKH VHFR
SDUWLFLSDQWY GLVFORVHG WKHLU EHOLHIV DURXQG VLFNQHVV
LGHQWLILHG ,3 & SUDFWLFHVY LQ WKH KRVSLWDO 'XULQJ WKLV SKEC
WKH RSSRUWXQLW\ WR GLVFXVV LGHDY DQG DUHDV IRU LPSURYHP|
FKRRVLQJ DQG GLVFXVVLQJ SKRWRV WDNHQ E\ RWKHUV 7KLV SURF
DV PXOWLSOH SHUFHSWLRQV RI RWKHU SDUWLFLSDQWVY SKRWRYV
SKDVH FHQWUHG DURXQG WZR TXHVWLRQV p+RZ GRHV WKH SKRW|
DQG p:KDW DUH WKH VROXWLRQV"SY

'DWD JHOQHUDWHG WKURXJK LQWHUYLHZV IURP ERWK SKDVHV L
ZULWWHQ LQWHUYLHZ QRWHV GLDU\ QRWHYV DQG SKRWRJUDSKV
DQEDO\WVLYV VRIWZDUH &RGLQJ DQG DQDO\WLV ZHUH PDGH FRPSO]I
SHUVSHFWLYHV RI VLFNQHVY WUDQVPLVVLRQ EHOLHIV DQG YLHZV |



FRXUVH RI GLVFXVVLRQ :KDW EHFDPH REYLRXV ZDV WKDW XVLQJ 3K
PHWKRG HQDEOHG D GHSWK RI GLVFXVVLRQ WKDW , ZLWK P\ ELRPHC
IRUHVHH

$ ELRPHGLFDO HGXFDWLRQDO EDFNJURXQG GLG QRW QHFHV\
WUDQVODWHG WKLY NQRZOHGJH LQWR SUDFWLFH SDUWLFXODUO\ 1
VSLULWXDO EHOLHI VA\VWHPV WR SUHYDLO :KDW DOVR EHFDPH D
ELRPHGLFDO HGXFDWLRQ PRVW SDUWLFLSDQWY XQGHUVWRRG WK
WUDQVPLVVLRQ 7KHUHIRUH K\JLHQH SULQFLSOHV ZHUH HPSOR\HG
IURP RWKHUV DQG LPSRUWDQWO\ WKHLU VRFLDO DQG FXOWXUDO S

'"HYHORSLQJ WUXVW WKURXJK UHODWLRQVKLS EXLOGLQJ DOORZ
IHHOLQJYV DERXW WKHLU UROH LQ WKH KRVSLWDO 7KLV H[SRVH
PDQDJHPHQW VWUXFWXUH KDG RQ SDUWLFLSDQWVY DELOLW\ WR D
FRPELQHG ZLWK WKH WKHRFUDWLF JRYHUQDQFH VWUXFWXUH ZKI|
OHODQHVLDQ FXOWXUH UHVXOWHG LQ D ZRUNSODFH FRPSOH[LW\ Wk
EHFDXVH RI WKHLU RQWRORJLFDO SHUVSHFWLYH PRVW SDUWLFL
ZRUNSODFH FXOWXUH GLUHFWO\ LQIOXHQFHG ,3 & SUDFWLFH DW $$+

6Xa& v ]vP }( WZ :}pE&v CU pus 8z PJvv]vP }( D vC E A Kv

$W WKH EHIJLQQLQJ RI WKLY MRXUQH\ P\ DLP ZDV WR KHOS VWDI
SUDFWLFHYV 'LG , DFKLHYH WKLV" 7KH DQVZHU LV \HV DQG QR 3%5
F\FOH RQH ZKHUH SRVLWLYH RXWFRPHY DUH D SDUW RI WKH SURFH'
SRVLWLYH RXWFRPHV IRU $$+ RFFXUUHG WKURXJKRXW WKH VWXG
IHHGEDFN WR WKH &KLHI ([HFEXWLYH 2IILFHU D FR UHVHDUFKHU IR
FROOHFWLRQ HQDEOHG RSHQ GLVFXVVLRQ DERXW WKH SUREOHP RI
JDOORQ MLOQFLQHUDWRUYT GUXPV 7KLV GLVFXVVLRQ UHVXOWHG L
LOQFLQHUDWRU EXLOGLQJ GHVLJQV IRU UHVRXUFH OLPLWHG VHWW
LQFLQHUDWRU DQG VKDUSV SLW $ VHFRQG SRVLWLYH RXWFRPH RF
FR UHVHDUFKHUV DQG RWKHU $$+ VWDII WR P\ SUH FRPSOHWLRQ V
PHPEHU WKH IROORZLQJ ZHHN WKH VWDII PHPEHU QRW D SDUWLF
VWXG\ WROG PH WKDW EHIRUH ZDWFKLQJ P\ SUHVHQWDWLRQ VKH
PDQ\ LVVXHV DW WKH KRVSLWDO ORUH LPSRUWDQWO\ VKH H[SODLQ
VKH GLG QRW pVHHY WKDW VWDII DW WKH KRVSLWDO ZHUH VR LQIO)
P\ VWXG\ RSHQHG KHU H\HV , KDG VXVSHFWHG WKLV EXW WR KHD
PHPEHU ZDV uPXVLF WR P\ HDUVY DQG , NQHZ WKH IHHGEDFN F\FO}
ZRUNLQJ



'KLOH WKH 3K' LV RYHU WKLV VWXG\ LV QRW ZKLFK LV ZK\ W
VSLULWXDO EHOLHIV DQG FXOWXUDO SUDFWLFHV KHOG E\ WKH SHR
LQIOXHQFH SHRSOHTV EHOLHIV LQFOXGLQJ VWDII DURXQG VLFNQI
WKHVH PD\ RU PD\ QRW DOLJQ ZLWK JHUP WKHRU\ 7KLV VHWV W
ELRPHGLFDO PRGHO RI ,3 & ZLOO QRW ZRUN LQ WKLV VHWWLQJ 7K
GHVFULEH ,3 & SUDFWLFH LQFOXGLQJ WKRVH WKDW NQRZ DERXW |
PD\ QRW REVHUYH WKH SUDFWLFH DQG WKRVH WKDW XQGHUWDNH
NQRZ ZK\ 7KH HDV\ RSWLRQ ZRXOG EH WR DGRSW pu:HVWHUQT ,
GHVFULEHG LQ PXFK RI WKH OLWHUDWXUH +RZHYHU WKH LQIOX
VFLHQFH VSLULWXDOLW\ VRFLHWDO FXOWXUH DQG ZRUNSODFH F
JUHDWO\ FRPELQHG ZLWK WKH ZHOO GRFXPHQWHG EDUULHUV WKD
PHDQ WKDW D :HVWHUQ PRGHO ZLOO VLPSO\ QRW ZRUN

6XA }uu v S8]}ve (JE 3§]}v

3$5 SURYLGHG WKH IRXQGDWLRQ RQ ZKLFK WKLV VWXG\ ZDV E
SDUWLFLSDQWY UHJIJDUGOHVV RI WKHLU MRE UROH ODQJXDJH J
VSLULWXDO EDFNJURXQG WR YRLFH KRZ WKH\ XQGHUVWRRG VLFI
SUDFWLVHG ,3 & ,W DOVR DIIRUGHG WKHP WKH SODWIRUP WR RIIH
D FRORXUIXO DQG FRPSOH[ ZHE WKDW FDSWXUHG PXOWLSOH ZRUO!
UHIOHFWLYH RI WKH OLIH LQ WKDW FRPPXQLW\ 7KLV QH[XV ZD
UHFRQVWUXFWHG LOQOWR D PRGHO IRU WKH IXWXUH

6XD Yuu v E]}ve (JE $}(] A vE]+E ,}*%]S§ o

7R LPSURYH ,3 & DW $$+ SURJUDPV QHHG WR EH GHYHORS
LOQOWHUQDWLRQDO ,3 & SUDFWLFH JXLGHOLQHYV EXW DUH V\PSDWKH'
WKDW LQIOXHQFH WKH ZRUNLQJ HQYLURQPHQW 7KH VFLHQFH D
DFNQRZOHGJHG DV PXVW ,3 & JXLGHOLQHYVY KRZHYHU LW LV KRZ \
FKDQJH LQ RUGHU WR HQVXUH VXFFHVV DQG VXVWDLQDELOLW\

7R DFKLHYH WKH DERYH JRDO WKUHH SURFHVVHV QHHG WR
UHFRJQLVHG ,3 & JXLGHOLQHYVY WKDW DUH VXLWHG WRZDUGYV OHVYV
LGHQWLILHG DV WKH EXLOGLQJ EORFNV IRU DQ ,3 & SURJUDP DW
QHHGVY WR EH FRQYHQHG E\ WKH VWDII DW $$+ WR GLVVHFW WKH
GRDEOH DQG SUDFWLFDEOH DW $$+ 7KHUH LV OLWWOH SRLQW D(
WKDW DVN IRU HYLGHQFH RI ,3 & SUDFWLFHV WKDW DUH QRW GR
VWHZDUGVKLS ZKHQ WKHUH LV QR PHFKDQLVP WR SODWH LQF
VXVFHSWLELOLWLHYVY WR DQWLELRWLFV 7KLUG RQFH JXLGHOLQH



SUDFWLFDEOH DUH LGHQWLILHG D IXUWKHU ZRUNLQJ JURXS WKDW
VWDIILQJ UROHYVY DW WKH KRVSLWDO VKRXOG EH FRQYHQHG ,PSRUW
RI QRW MXVW QXUVHV GRFWRUV DQG DOOLHG KHDOWK VWDIlI EXW D
ODXQGU\ VWDII FRRNV DQG PDLQWHQDQFH VWDII DOO RI ZKRP S«
K\WJLHQH 7KH UHVSRQVLELOLW\ RI WKLV ZRUNLQJ JURXS ZLOO EH WHF
FRQVLGHUDWLRQ WKH LQIOXHQWLDO IRUFHVY WKDW DIIHFW WKH KHD(
IRU WKH IXWXUHYT DQG DV LGHQWLILHG IURP WKLV VWXG\ 2QO0\ WKH(

W LV UHFRPPHQGXIGC WEDWHWIRH) &RUH &RPSRQHQWYV RI ,QIHFWL
DQG &RQWURO 3URJUDPPHV DW WKH 1DWLRQD® DQG $RXWH +HDOWK
XVHG WR SURYLGH WKH VWUXFWXUH IRU DQ ,3 & SURJUDP DW $$+ 7k
IRXQGDWLRQDO FRPSRQHQWY RQ ZKLFK D VROLG ,3 ZKDPWRJUDP FDQ
QHHGV WR EH L PsSRZWPKHMHHIRXQGDWLRQDO FRPSRQHQWY FDQ EH LF
GHVFULEHG LQ D VXSSRUSRH &SREXPWEQF WKHIRU ,QIHFWLRQ 3UHY
&RQWURO 3URIHYVLR@DOW LV WKHVH WZR GRFXPHQWY WKDW FDQ E
SXOOHG DSDUW DQG LQWR ZKLFK VSHFLILF pzD\V RI GRLQJY FDQ E
$$+ DQG ZD\V WKDW VWLOO PHHW LQWHUQDWLRQDO VWDQGDUGYV

, NQRZ IURP WKH ILQGLQJV RI WKLV VWXG\ WKDW VWDIlI ZLOO SL
QRW SUDFWLFDEOH DV WKHLU RQWRORJLFDO SHUVSHFWLYH DQG OI
WKLQNLQJ DERXW DOWHUQDWLYHV W ZLOO WKHUHIRUH EH P\ UR(
VROXWLRQV LQ WKHLU RZQ FRQWH[W ZKLOH NHHSLQJ WKH IRXU LQIC
DVNLQJ p&DQ WKLV EH GRQH"Y ODSSLQJ WKLV SURFHVV IRU HDFK F|
EXW ZLOO FUHDWH DQ DOWHUQDWLYH ,3 & JXLGHOLQH IRU FXOWXUDC
VHWWLQJV ZKLFK FDQ WKHQ EH WHVWHG FKDQJHG DQG UH WULHG

6XDd }uu v §]}ve (JE KSZ E W ]J(] /0o v }uVvSE] -

*RYHUQPHQWY DQG KHDOWK VHUYLFHV LQ 3,&V DQG FXOWXUDOC
GLYHUVH VHWWLQJYV PRUH EURDGO\ QHHG WR UHFRJQLVH WKDW :H
ZLOO QRW ZRUN LQ WKHLU VHWWLQJV XQOHVV WKHLU FXOWXUH O
FRQVLGHUDWLRQ GXULQJ WKHLU LPSOHPHQWDWLRQ ORUH LPSRUW
KHDOWKFDUH SURIHVVLRQDOV QHHG WR GHVLVW ZLWK WKHLU XQUHD
LQ 3,4V +HDOWK VHUYLFH OHDGHUV LQ 3,&4V QHHG WR WDNH RZQ
LPSRUWDQFH RI ,3 & DQG DOVR PXVW DFNQRZOHGJH WKDW XQGHUV!
RZQ FRQWH[W ZLOO SURYLGH D PRUH UHDOLVWLF DQG SUDFWLFDEO
LOWHUQDWLRQDOO\ UHFRJQLVHG ,3 & JXLGHOLQHV 7KH PRGHO DV ¢
FDQ EH DGDSWHG WR VXLW VSHFLILF FXOWXUDO FRQWH[WY DQG SUR
KHDOWK VHUYLFHV LQ 3,&Vv FDQ PRGLI\ ,3 & JXLGHOLQHV WR ILW WKI



7KLY UHFRPPHQGDWLRQ SURYLGHV WKH IRXQGDWLRQ IRU IXW?
SURJUDP LPSOHPHQWDWLRQ DQG FDQ RQO\ OHDG WR LPSURYHPH
LQFUHDVHG NQRZOHGJH RI WKH LPSDFWLQJ QDWXUH RI WKHLU LQ
WKHLU ,3 & SURJUDPVY DQG SUDFWLFH



% ]0} P

$V VWDWHG SUHYLRXVO\ WKLV 3K' VWDUWHG DFFLGHQWDOO\ EX!
UHJUHWWHG D PRPHQW RI LW , KDYH GHVFULEHG WKLV 3K' DV D MR
LWV EHHQ DQ DGYHQWXUH ,WYV EHHQ DQ DGYHQWXUH IRU P\VHOI
SKLORVRSKLFDOO\ DQG , KRSH LWV DOVR EHHQ DQ DGYHQWXUH RI
UHVHDUFKHUY DQG WKH SDUWLFLSDQWYV

, FRQVWUXFWHG WKLV HSLORJXH ZKLOH ZDONLQJ P\ GRJ p%LUWO
W KDV EHHQ ZKHQ ZDONLQJ %LUWOHY ERWK LQ WKH PRUQLQJV DQG
WR KDYH KDG P\ PRVW SURIRXQG WKRXJKWV DQG HQOLJKWHQLQJ P
WKHP RQ P\ SKRQH 1RZ ZKHQ , JR EDFN WR P\ SKRQH DQG OLVWHC
,IYH UHFRUGHG , FDQ WKDQN %LUWOHVY IRU EHLQJ D IDFLOLWDWRL
PRPHQWYV

7UDYHOOLQJ WR DQG IURP $WRLIL KDV QRW EHHQ ZLWKRXW LWV
DLUVWULSY DQG EURNHQ SODQHV OHG WR ORQJHU VWD\V DFFRPPR
DQG DOWHUQDWLYH PRGHV RI WUDQVSRUW )RU RQH WULS WKLV LQ
RI RQO\ WKUHH URDGY WKDW WUDYHUVH ODODLWD DQG D KRXU IRX
ZHDWKHU DLUVWULS $ KRXU MRXUQH\ LQ ZKDW FRXOG KDYH EHHQ

,WIV EHHQ DQ DGYHQWXUH OHDUQLQJ UHVHDUFK ORJLVWLFV |
QHHGHG DQG WDNH DOO WKH UHTXLUHG HTXLSPHQW SULQWHU ZL\
SDSHU D ODPLQDWRU ZLWK H[WUD ODPLQDWLQJ VKHHWYVY SHQV VFL
ZDV DYDLODEOH DW RU LQ WKH YLFLQLW\ RI $$+ 'LVWULEXWLQJ WK
RQ WLPH UHTXLUHG SHUVLVWHQFH RQ P\ EHKDOI DQG JHWWLQJ SDU\
DW WKH DUUDQJHG WLPH ZzDV D FKDOOHQJH WR P\ :HVWHUQ FRQFHS

%XW IRU PH LW ZDV WKH SKLORVRSKLFDO DGYHQWXUH WKDW KI
DWKHLVW EXW DZDUH RI UHOLJLRXY DQG VSLULWXDO GLIIHUHQFHV
ZKHUH &KULVWLDQLW\ LV GHHSO\ HPEHGGHG \HW HTXDOO\ EDODQFH
DQFHVWUDO VSLULWV2D ZRUOG ZKHUH EHOLHIV DURXQG VLFNQHVYV
QRWKLQJ WKDW , KDG HYHU SHUVRQDOO\ H[SHULHQFHG 21 FRXUVH
EHHQ RSHQ WR VWRULHV RI ZLWFKFUDIW VRUFHU\ DQG DQFHVWUDO
ZHUH WKLQJV RI WKH SDVW 7KH\ DUH YHU\ UHDO YHU\ SUHVHQW DQ

([FLWLQJO\ WKH DGYHQWXUH LV WR FRQWLQXH ZKHQ , UHWXUQ
DQG LQWHUQDWLRQDO WUDYHO UHVXPHV , DP HIFLWHG WR VKDUH \
VWDII RI $$+ DV , FDQ VHH D IXWXUH IRU WKH LPSOHPHQWDWLRQ RI
WKDW VOLIJKWO\ HXSKRULF SKDVH RI KDYLQJ ILQLVKHG ZULWLQJ



FKDQJH WKH ZRUOG $QG ZKLOH , NQRZ WKH\ ZRQYW FKDQJH WKH
KHDOWK VA\VWHPV LQ FXOWXUDOO\ VSLULWXDOO\ DQG OLQJXLVWL
,3 & SURJUDPV ,Y00 NQRZ WKDW WKLY FROODERUDWLRQ ZDV QRW

, DP QRW QDLYH LQ XQGHUVWDQGLQJ WKDW LQ RUGHU WR (
LPSOHPHQWDWLRQ SODQ DW $$+ LW ZLOO WDNH SDWLHQFH DQG W
LW VKRXOG WR UHIOHFW WKHLU ZRUOG 7KURXJK D :HVWHUQ OHQV
FRPPXQLWLHV LV QRW OLQHDU LV QRW RUJDQLVHG OLNH RWKHU K
RQ ELRPHGLFDO SULQFLSOHV 7R ZRUN ZLWK WKH SHRSOH RI $$+
GHPDQGV SXWWLQJ DVLGH VWUXFWXUHG OLQHDU YLHZV RI :HVWHU
DQG WUXVWLQJ P\ FROOHDJXHV HQRXJK WR XVH WKHLU NQRZOHG
DQG DW RWKHUV , PD\ JXLGH WKHP 7KDW LV WKH WUXH DUW R
3HUVRQDOO\ LPSRUWDQW WR PH LV WR HQVXUH , PHHW WKH QHHC
ZRPHQ ZKR ZRUN LQ WKH ODXQGU\ GLGQTW ZDQW WR SDUWLFLSDW
RXWFRPHV IURP HMEHLQJ UHVHDUFKHGYT , ZDQW WR VKRZ WKHP WKE
ZKDW FDQ DQG FDQYW EH GRQH IURP DOO DQJOHV WKDW WKHLU V
KHDUG WRJHWKHU ZH FDQ FUHDWH FKDQJH

W IHHOV VWUDQJH ZULWLQJ WKLY HSLORJXH :KLOH , VDLG DYV
WKHUH ZHUH VWLOO PRPHQWY WKDW ZHUH KDUG DQG \RX WKLQN
KHUH , DP ,fP YHU\ QHDUO\ DW WKH HQG D SODFH , KDYH QRW W
LWV RQO\ WKH HQG IRU WKLV WKHVLY DV ,fP HDJHU IRU LW WR EI
IRU WKH VWDII DQG FRPPXQLW\ RI $$+ DQG IRU D QHZ HUD IRU ,3 &

9DQHVVD /HRQLH 6SDUNH



Z ((E vV -

$KUHQV 7 $FFXVDWLRQV RI ZLWFKFUDIW DQG WKH IRUPDWLRGQG
&RQVLGHUDWLRQV RI D SDVWRDWDOWKWRCGRILFDO QDWXUH

$NLQ $QFHVWUDO YLJLODQFH DQQWKHRSFRORIIAWDOH FRQVFI
7KHRU\ + GRL ?
$OERXJDPL $ 5ROH RI ODQJXDJH DQG FRPPXQLFDWLRQ LQ SUF

KHDOWKFDUH E\ HISDWULDWH-RXUYB® RQ 6DXGWIK BBHIFDDOWLHYV
KWWSV GRL ;

$OL 0 :DQJ : &KDXGKU\ 1 *HQJ < +RVSLWDO ZDVWH PDC
GHYHORSLQJ FRXQWULBVWSH PIIDQQDUHFHBAY 5HVHRBUFK
GRL [
$OOHJUDQ]JL % OHPLVK = 'RQDOGVRQ / SLWWHW 5HOL.

3RWHQWLDO XQGHUFXUUHQWYV LQIOXHQFLQJ KDQG K\JLHQH SURPF
$PHULFDQ -RXUQDO RI ,QIHFWLRQ &RQWURDO

KWWSV GRL RUJ M DMLF
$OOHJUDQIL % SLWWHW 5ROH RI KDQG K\JLHQH LQ KHDO\
SUHYHQWRXBQDO RI +RVSLWDO ,GIHFWLRQ
GRL M MKLQ
$OOHQ 0 'LQQHQ 6 (YDQV ' -XRWVRK GHOLYHUHG ORFDOO\ 6\V

FKDOOHQJHV DQG LQQRY DW L RQMWVUQ HRIOR PRRP,VODQ GV
KWWS ZZZ ZRUOGEDQN RUJ MXVWLFHIRUWKHSRRU

$0S ( 'DPDQL 1 +HDOWKFDUH DVVRFLDWHG LQIHFWLRQV LC
HSLGHPLRORJ\ DQG LQIHFWLRQ FRQWURO {RXOQRQVRIPLGGOH LQ
,QIHFWLRQ LQ 'HYHORSLQJ &RXQW®&RHYV MLGF

$0S ( /HEOHELFLRJOX + 'RJDQD\ O 9RVV $ ,QIHFWLRQ F
FRXQWULHV ZLWK OBRIOWIOE BHE®RXQERBO OLFURELRORJ\ DQG $Q\
KWWSV GRL RUJ

$PRV 6 5HDG . &REE O 3DEPRQLWDWLQJ D 3BKRWRYRLFH SURM|
KDW \RX QHHG MRl NQRBR 6FRWLD 3DUWLFLSDWRU\ )RRG &RVWLQ.
1RYD 6FRWLD )RRG 6HFXULW\ 1HWZRUN

$VXIHQL 5 7&RPPXQLW\ DQG KHDOWK VHUYLFH UHVSRQVHV WR FXO
WXEHUFXORVLY ZDUG DW $WRLIL $SGYHQWVWWMUFRQPSLWDO 6RORP]
/IHDGHUVKLS DQG 'HYHORSPHQW 3DFLILF $GYHQWLVW 8QLYHUVL



$WDHH 5 $WDHH 0O OHKUDEL 7DYDQD $ 6DOHVL 0 %DF
KDQG ZDVKLQJ $ NH\ IRU KHDOWK SURPRWHRQ DWGROPI® FWLR Q
-RXUQDO RI 3UHYHQWLYKWWSLFERQERL RUJ

$XVWUDOLDQ *RYHUQPHQW 'HSDUWPHQW RI'HRUHOIRKPHQMLUYV DQG
DVVLVWDQFH LQ5WWH I3-DVFHEGLFURP KWWS GIDW JRY DX JHR SDF
DVVLVWDQFH 3DJHV GHYHORSPHQW DVVLVWDQFH LQ WKH SDFL!

%DGDQWD % $FHYHGR $JXLOHUD 5 [/XFFKHWWL * GH 'LHJR &
SLFWXUH LV ZRUWK D WKRXVDQG ZRUGVY2$ 3KRWRYRLFH VWXC
SURIHVVLRQDOVY H[SHULHQFHV GXULRXUDIOH &KA9&'0 L GBIDFD@®HP L F
1XUVLQJ + KWWSV GRL RUJ MRFQ

%DUNHU $ . %URZQ . 6LUDM ' $KVDQ 0 6HQJXSWD 6 6D
DQG IDFLOLWDWRUV WR LQIHFWLRQ FRQWURO DW D KRVSLWDO
$QWLPLFURELDO 5HVLVWDQFH ,QGRAWLRQ &RQWURDO

%DXP ) ODF'RXJDOO & 6PLWK ' SDUVWVRDALGDW RU\ DFWLR!
(SLGHPLRORJ\ DQG &RPPXQLW\+#+HDOWK
GRL MHFK

% % & *XLQHD GHFODUHV (EROD HSLGHPLP 3)LRWW UGHDHVD K @ L QF |
SHWULHYHG IURP KWWSV ZZZ EEF FRP QHZV ZRUOG DIULFD

%HGR\D * 'ROLQJHU $ 5RJR . 0ZDXUD 1 :DIXOD ) &RDUDVE
2EVHUYDWLRQV RI LQIHFWLRQ SUHYHQWLRQ DQG FRQWUR
FDUH .H@XDOHWLQ RI WKH :RUOG +HDOWK 2UJDQL]DWLRQ
GRL %7

WHQQHWW 0 $ UHYLHZ RI WKH OLWHUDWXUH RQ WKH EHQHIL
SDUWLFLSDWRU\ DEWYWQ3HRSBBVRKKLOG )DPEO\N 5HYLHZ

%YHUJROG - 7TKRPDV 6 SBDUWLFLSDWRU\ UHVHDUFK PHWKR
DSSURDFK LQRRXWLRXPOLWDWLYH 6R]JLDOIRUVFKXQJ )RUXP 4XEC
SHVHDUFK KWWSV GRL RUJ [TV

%LVXQJ ( (OOLRWW 6 - $EXGKR % 6FKXVWHU :DOODFH & -
'"UHDPLQJ RI WRLOHWY 8VLQJ 3KRWRYRLFH WR H[SORUH NQRZ
DURXQG ZDWHUxKHDOWK OLKHNDIMMWK LQOWDXxWHD O .HQ\D
KWWSV GRL RUJ M KHDOWKSODFH

%ORRP 3RSXODWLRQ GHPRJUDSKLFV FDQ EH D SRWHQW
SURFHVV Rl HFRQRPLFLDDHFGIR SHYOWRSPHQW



%UDGEXU\ + SHDVRQ 3 $FWLRQ UHVHDUFK $Q RSSRUWXQL
UHVHDUFK SXUSRVH4AXQG ISUDWWYHFHBWRFLD® :RUN
GRL

%UHXHU ( 'H6LOYD 0 - )HNDGX $ /XLWHO 1 3 O0OXUKDU 9 1C

8VLQJ ZRUNVKRSY WR GHYHORS WKHRULHV RI FKDQJH LQ IL

LQFRPH FRXQWULHVY /HVVRQV IURP WKH SURJUDPPH IRU LPSURY
35,0( ,QWHUQDWLRQDO -RXUQDO Rl OHQWDO +HDOWK 6\WWHPV

GRL
%ULPD 1 6HYGDOLV 1 'DRK . '"HHQ % .DPDUD 7 % :XULH +
0 ,PSURYLQJ QXUVLQJ GRFXPHQWDWLRQ IRU VXUJLFDO SDV

KRVSLWDO LQ JUHHWRZQ 6LHUUD /HRQH 3URWRFRO IRU DVVHVYV
PXOWLIDFHWHG TXDOLW\ LPSURHRPR@WDK\E J)HOG WLESHD ISWR BI\W K &L |
GRL V

%URZQ $ OFFRUPDFN & &RRSHU * 6PLWK 1 '"HYHORSLQJ
FRPSHWHQF\ LQ 3DFLILF ,VODQG &RXQWULHV $ QHHGV EDVHG DS
3KDUPDF\ (GXFDW+RQ

&DR $ :DQJ O ([SORULQJ WKH KHDOWK QDUUDWLYHV RI &KL
ZRUNHUV WKURXJK FXOWXUH FHQW HUHHOE0 WEG& RHP@ & B U FRRULNMIH F W
* GRL

&DSUDUD $ &XOWXUDO LQWHUBBSHRMIDONARGVFRQ AR QW WHLRID W |
+HDOWK + GRL M [

+

&DUWHU 6 O ILWWOH 0 -XVWLI\LQJ NQRZOHGJH MXVWLI\LC
(SLVWHPRORJLHY PHWKRGRORJLHV DQG BRNWXRGINYWIQYIXDOLWD!
+HDOWK 5HVHDUFK = GRL

&DVWOHGHQ + *DUYLQ 7 +XX D\ DKW )LUVW 1DWLRQ ORGL
FRPPXQLW\ EDVHG SDUWLFLSDWRRELRG LLFHGIR¥W UHWIEDLBERH
+ KWWSV GRL RUJ M VRFVFLPHG

&KHHU . ' %DODQFLQJ LW RXW 7KH SURFHVV E\ ZKLFK PLGZLIHU\ "
FDUH WR ZRPHQ IROORZLQJ VWLOOEL'UWPRRKVIOBR® 1HZ *XLQHD
8QLYHUVLW\

&RQQHOO $ & XELVBIKSO\8QJ D WKHRU\ RI FKDQJH DSSURDFK WF
HYDOXDWLRQ RI FRPSUHKHQVLYH FRPPXQLW\ LQLWLDWLYHV 3UR
SUREOHKWY $VSHQ ,QVWLWXWH



&RUGHLUR / 6RDUHV & % S5LWWHQPH\HU / S8QVFUDPEOL
PHWKRGRORJ\ LQ DFWLRQ UHVHDUFK WUDGLWLRQV 7KHRUHWL
DQG HPDQFUSDWLR@WLYH SHVHDRUFK

GRL

&UDLJ $ 7 +H\ZRRG $ ( "RUWK + OHDVOHV HSLGHPLF L
3DFLILF LYIOH QEBBQYFHW ,QIHFWLRXV 'L¥HDVHYV
KWWSV GRL RUJ 6

&UHVZHOO - 30DQR &OBIVNHQIOQJI DQG FRQGXFWLQJ PL[HG PH\

UHVHDUJF® HG &DOLIRUQLD 6DJH 3XEOLFDWLRQV

&URPSWRQ % %DUDVK ' 0 )DUULQJWRQ - +DOO & +HU]JRJ
$ $FFHVV WR PHGLFDO GHYLFHV LQ ORZ LQFRPH FRXQWU
VXVWDLQDELOLW\ FKDOOHQJHV ISP HBUNBSEFGHWIHWH GRQDWLR
KWWSV GRL RUJ D

'DPDQL 1 6LPSOH PHDVXUHV VDYH OLYHV $Q DSSURDFK WR
FRXQWULHV ZLWK OEZRHWRGEUHDV®R RU FRWY S LEWSBES 0Q | HF WA R Q

KWWSV GRL RUJ 6

'DYLHV % & %RZOH\ ' 5RSHU . 5HVSRQVH WR WKH (ERO
JHRQHXUVLQJ 6WDQGDUG
KWWS G[ GRL RUJ QV H

'H & RVWD & 0 37KH FRQWDJLRXVQHVV Rl FKLOGEHG IHYHU’

SXHUSHUDO VHSVLV DOH& LMDWOWR KD QPO RW $XVWUDOLD

'"HQQLV % 9DOLGLW\ DV UHVHDUFK SUD[LV $ VWXG\ RI VHOI
LQ TXDOLWDWXBBO UVOOWLYH ,QTXLU\
GRL

'"HSDUWPHQW RI (FRQRPLF DQG 6RFLDO $IIDLUV &RPPLWWHH IRU 'H
7KH OHDVW GHYHORSHG FRXQWU\ FDWHIRWULHYHEGAQRRI\ VQD S
KWWSV Z7ZZ XQ RUJ GHYHORSPHQW GHVD GSDG OHDVW GHYHO
DW D JODQFH KWPO

‘"HVWD 0 $\HQHZ 7 1HJD 6 7HJHJQH 1 'LUHV O *HWLH O
SUDFWLFH DQG DVVRFLDWHG IDFWRUV RI LQIHFWLRQ SUHYHQW
'"HEUH ODUNRV UHIHUUDO KRVSL%IZRO+HROW K BHHWW L(FMWHM. BB VB D U

KWWS G[ GRL RUJ \Y

'LDX - -LPXUX & $VXJHQL / 3XLD O ODRPDWHNZD - +DUULC
3 OHDVOHV RXWEUHDN LOQYHVWLIJDWLRQ LQ D UHPRWH |



"HVWHUQ 3DFLILF 6XUYHLOODQFH DQG 5HVSRQVH
KWWSV GRL RUJ ZVSVDU

'UDZVRQ $ 6 7RRPEV ( OXVKTXDVK & - ,QGLJHQRXV UHV
V\VWHPDWLFQUWHYWGIZWLRQDO ,QGLJHQRXV 3ROLF\ -RXUQDO

'XULH 0 8QGHUVWDQGLQJ KHDOWK DQG LOOQHVV 5HVHDUFK [

VFLHQFH DQG LQGLJHQ®RWW W®MREZDRIGDE -RXUQDO RI (SLGHPLROR.
+ GRL LMH G\K

'XWWD 8 ,QGLJHQRXV KHDOWK RUJDQL]LQJ DW WKH PDUJLQV
E\ EXLOGLQJ KHDOW:KHDQW B \&RB R KW XMW L R Q
GRL

'Z\HU 6 %XFNOH - 7KH VSDFH EHWZHHQ 2Q EHLQJ DQ LQVL
TXDOLWDWLY,AWHVEDWERQDO -RXUQDO RI 4XDOLWDWLYH OHWKR
GRL

(OOLRWW / 7D\ORU - OHGLFDO SOXUDOLVP VRUFHU\ EHOL}
9DQXDWX $ TXDQWLWDWLYH-BQGWEKHYBREPRWLRI) VRANBUQDWLRQEL
GRL KHDSUR GDDD

(QF\FORSHGLD RI 3XE O L&EXONMDAMIKO5 HDVWF WIRHINWHG IURP
KWWSV Z7ZzZZ HQF\FORSHGLD FRP HGXFDWLRQ HQF\FORSHGLDV D(
PDSV FXOWXUDO IDFWRUYV

(vbx ' +R 3 7 %ODLU * . *XII\ ' 29+DUD 1 1 .DSRRU 9 $1
(QJDJLQJ \RXWK LQ UXUDO 8JDQGD LQ DUWLFXODWLQJ KHDOWK S
*OREDO +HDOWK 3URPRWLERL

(YHV 5 .HOO\ +DQNX % OHGLFDO SOXUDOLVP 3HQWHFRVWD
RYHU KHDOLQJ SRZHU LQ SREXDABELXQRHD OHGLFLQH
KWWSV GRL RUJ M VRFEVFLPHG

JODVNHUXG - + &XOWXUDO GLIITHUHQFHY LQ LOQWHUSUHWLQJ |
,ZVVXHV LQ OHQWDO +HDOWK+1XUVLQJ
GRL

JRVWHU 6 /IDUDF\ #6RORPRQ ,VEOXDQWBIWHYHG IURP
KWWSV Z7ZZZ EULWDQQLFD FRP SODFH 6RORPRQ ,VODQGYV

YUDQ] % 'KDQDQL [/ < %H\RQG SROLWLFDO DIILOLDWLRQ $
UHODWLRQVKLSY EHWZHHQ VRFLDO IDFWRUV DQG SHUFHSWLRQV
-RXUQDO Rl %HKDYLBBDO OHGNVFLQH z



JUHHODQG & %RGRU 6 3HUHUD 8 &RKHQ & %DUULHUYV
DQG SUHYHQWLRQ IRU $IULFDQ LPPLJUDQW SRSXODWLRQV LQ V
VWXSLUXVHV KWWS G[ GRL RUJ Y

JUHLUH 3 3HGDJRJ\ Rl WKH REOGRQVHQJODQG 3HQJXLQ %RRNYV

*DUGQHU . %DLOLH 5 6L ' 271'RQRJKXH / .HQQHG\ & /LGGO
5HRULHQWLQJ SULPDU\ KHDOWK FDUH IRU DGGUHVVLQJ FI
$XVWUDOLD DQG WKH 6RXWK 3DFLILF 5HYLHZ RI HYLGHQFH DQ
TXDOLW\ LPSURYHBXQWUPORPKVMVRXUQDO RI 5XDO +HDOWK
KWWSV GRL RUJ M [

*DZDG $ $VVHVVPHQW Rl NQRZOHGJH DERXW VWDQGDUG SU|
LQIHFWLRQ DPRQJ QXUVHV ZRUNLQJ LQ KROVBHWOQDW LRRQEDA D D
-RXUQDO RI &DULQJ 6FLHQFHYV

*HJHR . DAAHVIRIR . 'KRVH NQRZOHGJH" (SLVWHPRORJLFDO
BRORPRQ ,VODQGV FRPP X @RQWHPSHRUDIR BOWLILF
GRL FS

*HQXLV 6 . :LOORZV 1 -DUGLQH & * 3DUWQHULQJ ZLWHt
UHVHDUFKHUV ,PSURYLQJ UHVHD U F KQ ${HRJFHDW HR QIDDG- RX WFR®
&LUFXPSRODU +HDOWKGRL LMFK Y

*ORU ( .H\ IDFWRUV LQIOXHQFLQJVKEBQRYBWDRRQR® JRYHU
-RXUQDO

*UDXVH & 6RORPRQ ,VODQGY FRQVLGHUV 9DQXDHWX UHTXHVW IRU
UHOHDVH@ 5HWULHYHG IURP KWWSV 7Z7ZZ DEF QHW DX UDGLR
DXvwubDOLD SURJUDPV SDFLILFEHDW VROV

*URVVRHKPH ' + 5DJVGDOH - 5 6QRZ % 6HLG O 'H ZH|
IDPLO\ 3DUHQWVYT HYROYLQJ XVH RI UHOLJLR®RXKARONKHLU FK
Rl S HOLJLRQ DQG +HD®WK GRL Vv

+DOOLGD\ 6 'HDWK DQG PLDVPD LQ 9LFWR¥WODPQ /RQGRQ $0Q
&OLQLFDO UHVHDUFK HG&G GRL EPM

+DPGDQL 6 8 =LOOH + 6XOHPDQ 1 :DUUDLWFK $ 0X]]DIDU
:LVVRZ [ 6 HSDWOHKRRO PHQWDO KHDOWK VHUYLFHV LQ O
SXEOLF VFKRROV RI UXUDO 3DNLVWDQ WKH, GWHRQ\DRVL&IKD@®DIH
-RXUQDO RI OHQWDO +HDOWKKBWWWHP3[ GRL RUJ Vv



+DQFDUW 3HWLWHW 3 'XPDV & )DXUDQG 7RXUQDLUH $ / 'HVFO!
BRFLDO DQG FXOWXUDO GLPHQVLRQV RI K\JLHQH LQ &DPER
IDFLOWW& HBKEOLF +HDOWKKWWSV GRL RUJ

+DQQHV . 3DU\OR 2 /IHWYV SOD\ LW VDIH (WKLFDO FRQVLG
LQ D SBKRWRYRLFH UHWMWMBUGRVBURMMHFWRXUQDO RI 4XDOLWDWLYF
* GRL

+DTXH 0 6DUWHOOL 0O OF.LPP - $EX %DNDU 0 +HDOWK F
LQIHFWLRQV2$Q, @HHFWWLIRHZ DQG 'UXJ 5HVEVWDQFH
GRL ,'5 6

+DUOH\ $ 3RZHU HWKLFV DQG SRWHUF Y DLWQLRQIDD -RFNDDYOR R
4XDOLWDWLYH OHWKRGYV

+DUULHV $ ' =DFKDULDK 5 7D\OHU 6PLWK . B6FKRXWHQ ( - &K
'DPPH : (O 6DGU : 0 .HHSLQJ KHDOWK IDFLOLWLHV VDI
VWUHQJWKHQLQJ WKH LQWHUDFWLRQ EHWZHHQ GLVHDVH VSHFLI
VIVWHPWRSLFDO OHGLFLQH ,QWHUQDW+RQDO +HDOWK

+DUULQJWRQ + $VXJHQL 5 ODF/DUHQ ' &RPPHQW ,QWHU
6RORPRQ ,VODQGV $ UHPRWH5KREDSLWIPR W HUMSHFWK Y H

+DXULDVL $ '‘DYH\ + $FFRXQWLQJ DQG FXOWXUH 7KH FDVH
BDFLILF $FFRXQWLQJ 5H¥ LHZGRL

+DXVPDQQ OXHOD 6 OXHOD 5LEHUD - OXVKL $ . 7DQQHU 0
VIQFUHWLVP ZLWK UHIHUHQFH WR PDOBREDDQ) GFZPQFBIQLDQ FRP
OHGLFLQH + KWWSV GRL RUJ 6

+HUJHQUDWKHU . & 5KRGHV 6 ' &RZDQ & $ %DUGKRVKL * K
SKRWRYRLFH DV FRPPXQLW\ EDVHG SDUWLFLSDWRU\ UHVHDUFK
$PHULFDQ -RXUQDO RI +HDOWK %YHKBRYLRU DMKE

+LOOPDQ $ / *OREDOL]DWIRIQ ®OLOGE VREWD G FRQWRWLFHSHY LH Z
+ GRL v

+REELV 6 6KRUWDJHV SULRULWLHY DQG PDWHUQDO KHDOWK
OLVVLQJ WKH PDUN" :RPHQ DQG WKH PLOOHQQLXP GHYHORSPHQW
2FHDQLD SS * 2QWDULR '"HPHWHU 3UHVYV

+RGJH 1 60OD\WHU % 6NLOOHU / 6RORPRDOMIKOQGY KHDO
6\WWHPV LQ 7UDQVLWLRQ



+XVNLQV : & BRXOH % ,QIHFWLRQ FRQWURO LQ FRXQWUI
&XUUHQW 2SLQLRQ LQ ,QIHFWLRXV 'SNWDYHVHG IURP
KWWS EU [\ Ol Z VFKRODU VHULDOVVROXWLRQV FRP "VLG JRR.
LQV DWLWOH ,QIHFWLRQ FRQWURO LQ FRXQWULHV ZLWK OLPLW

,GHU % ( $GDPV - ORUWRQ $ :KLWE\ O &OHPHQWYV §
KHDOWKFDUH SURIHVVLRQDOV UHJDUGLQJ WKH PDLQ FKDOOHOQ
KRVSLWDO LQIHFWLRQ FRQWURO L@ ®O&KQQRHFMWL RXVX'DOHWDMNM Y

KWWS G[ GRL RUJ

,QWHUQDWLRQDO 1HWZRUN RQ 6WUDNMRHUI\LR | 3SKKDQIHVWBRS\ PDQ XD C

,VHNH - ,QGLIJHQRXV VWRIQWHOQDWYWLRYDULHYHDUHX RI1 4XDOL
SHVHDUFK * GRL LUTU

,VODP 0 6 /XE\ 6 3 6XOWDQD 5 G5LPL 1 $ =DPDQ 5 8 8GG
6 )DPLO\ FDUHJLYHUV LQ SXEOLF WHUWLDU\ FDUH KRVSL!
DQG RSSRUWXQLWLHV ISRRHUQ FHDFRWARQU BROWRURQIHFWLRQ &RQW

+ KWWSV GRL RUJ M DMLF

-DFXSV 6 3 .LQFKLQ , (GZDUGV |/ 3DUWLFLSDWRU\ DFW
DQ HDU QRVH DQG WKURDW VSHFLDOW\ VHUYLFH UHGHVLJQ L
PHWKRGV VWXG\ Rl NH\ VW D N H:ROWGHIWS RQ\DSH FRKLLYGIVO R
(QYLURQPHQWDO 5HVHDUFK DQG 3XEOLF +HDOWK

-RKQVWRQ * &KDPSLRQV IRU VRFLDO FKDQJH 3KRWRYRLFH
MIDOVH KRSHVY IRU SROLFOBRDBOVRBXEKEDOFFKIDDO W K
GRL

-RQHV 0 :KLWILHOG $ 7KRPDV 6 *RZHU 6 OLFKDHO 5
LQQRYDWLRQ IRU LQIHFWLRQ FRQWURO LQ 7DQ]DQLD %ULGJLQ
-RXUQDO RI ,QIHFWLRQ 3WHYHQWLRQ
KWWSV GRL RUJ

-RVKL 6 & 'LZDQ 9 7DPKDQNDU $ - -RVKL 5 6KDK + 6KDUF
IXQGERUJ & 6WDIl SHUFHSWLRQ RQ ELRPHGLFDO RU KHD
PDQDJHPHQW $ TXDOLWDWLYH VWXG\ LQ D ®/RBDILWHUWLDU\ F

H GRL MRXUQDO SRQH

-RXUGDQ & +DRVIJHO .LQVKLS FODVVRXQ® XU EHYOMDUDQVIRI
6RFLHWH GHV 2FHDQL¥WHSHWULHYHG IURP
KWwSVY MRXUQDOV RSHQHGLWLRQ RUJ MVR



.DvD $ 6 T7THPHVJHQ : $ :RUNLQHK < 7HVID\H 7 ' 6LWRWDZ
6RORPRQ (PLVKDZ $ .QRZOHGJH WRZDUGY VWDQGDUG SUH
KHDOWKFDUH SURYLGHUV RI KRVSLWDOV LQ $PKDUD UHJLRQ (Wl
VWXSYFKLYHVY RI 3XEOLR +HKDMOMX G[ GRL RUJ \Y

.DVHUHND 0 & +DZNHV 0 7 7KH FDW WKDW NLOOV SHRSOI
DERXW (EROD RULJLQVY DQG LPSOLFDWLRQV IRU GLVHDVH FRQWU
5HSXEOLF RI WBKOWWKRQHRY DQG *OREDO +HDOWK
GRL

.HHVLQJ 5 0 &XVWRP DQG FRQIURQWDWLRQ 7KH .ZDLR VWUXJJOH |
DXWRQBRLWHG 6WDWHV RI $PHULFD 7KH 8QLYHUVLW\ RI &KLFDJ

HHVLQJ 5 0 .DKQ 0 0H O D(@HVEDORSHHIBAR WHULQYDQQLFD
(QF\FORSDHGLD %ULWDQQLFD

.LQJ 1 +RUURFNVQWHUYLHZYV LQ TXDO/IRQBWORQY H NHVHDUFK
SXEOLFDWLRQV

.LQJHU\ ) 3 1DDQ\X 9 $OOHQ : 3DWHO 3 3KRWRYRLFH L
FRPPXQLW\ EDVHG SDUWLFLSDWRU\ UHVHDURK POIMWKIRVGLWIR LGHQ
+HDOWK 5HVHDUFK  GRL

.RLDQ 5 :®RRHQ LQ SDWULOLQHDO DQG PDWULOHQEREBWMRLHWLHV L
,QGLJHQRXV /DQG 'HIHQFH $OOLDQFH

.RNL 6 6WRU\WWHOOLQJ 7KH KHDUW 3BQ/GHWWURXIOLRIN BB SHNWLRQ
:DVKLQIJWRQ '& (5,& &0OHDULQJKRXVH

.UDPHU / 6FKzZzDUW] 3 &KHDGOH % 5DX]RQ 6 8VLQJ 3KRYV
SDUWLFLSDWRU\ HYDOXDWLRQ WRRO LQ .DLVHU 3HUPDQHQWHTV
+HDOWK 3URPRWLRQ 3UDFWIGHRL

XLMSHUV / 0 ) *U\WHHOV & B8N 6 &KXQJ 3 %RU\ 6 6UHQJ %
*ULHWHQV . (QWHULF IHYHU LQ &DPERGLD &RPPXQLW\ SHI
SUDFWLFHV FRQFHUQLQJ GLVHDVH WD QFRUYVFD R Q AXQUR VO HRD W P
7JURSLFDO OHGLFLQH DQG +YLHQEWWSV GRL RUJ DMWPK

/IDLQJ . 7RGG 7KHRU\ EDVHG PHWKRGRORJ\ 8VLQJ WKHRULHV RI
GHYHORSPHQW UHVHDUBK DWQIBGHYMOBBRWLROVHDUFK &HQWUH IR
/HDUQLQJ DQG 7HDFKLQJ 1HZFDVWOH 8QLYHUVLW\ 5HWULHYHG
KWWS ZZZ QFO DF XN FIODW SXEOLFDWLRQV GRFXPHQWYV WKHRI



/[HH * %LVKRS BLFURELRORJ\ DQG LQIHFWLRQ FRQWURO IRU KH
WK HG $XVWUDOLD 3HDUVRQ

JLIYHUJUHQ 6 'RFKHUW\ 3 6KDQL $EUDKDP % 7RZDUGYV
KHDOWKFDUH VI\VWHP 7UDQVIRUPDWLRQ WKURXJK SDUWLFLSD)
$EUDKDP Q®VDQL]LQJ IRU VX\RWDLQSELOEW\ (PHUDOG *URXS
3XEOLVKLQJ

ODF/DUHQ ' $VXJHQL - $VXJIJHQL 5 .HNHXEDWD ( ,QFRL
VRFLRFXOWXUDO EHOLHIV LQ PHQWDO KHDOWK VHUYLFHV LQ .Z
$XVWUDODVLDQ 36/XBEKODWUB £6
GRL

ODF/DUHQ .HNHXEDWD ( SHRULHQWLQJ KHDOWK VHUYLF
KHDOWK SURPRWLRQ LQ .ZDBURRPRWIRFPR Q (& OPIMAVR Q
SHWULHYHG IURP KWWSV VHDUFK SURTXHVW FRP GRFYLHZ

ODFI9DQH 3KLSSV ) &KDOOHQJHV RI VW, GWOWRDWKRROWK J
-RXUQDO RI +HDOWK *RY HtU Q IBRAH 4k

ObDGHU ( 0 5RVHDPHOLD & $ /HZLV 6 / $UWKXU 0 ( 5HHG
&OLQLFDO WUDLQLQJ LQ WKH UXUDO VHWWLQJ 8VLQJ 3KF
HISHULH®XAWHD/O 5SHPRWH +HDOWK

ODNL * =HUYRV 0 +HDOWK FDUH DFTXLUHG LQIHFWLRQV L
FRXQWULHV DQG WKH UROH RI LQIHBOWLRQLR XMW Y H\DHMDLVRD 8000 ® LEF
+ GRL M LGF

ODPLVKL 6 3RXUDNEDUL % 7H\PXUL 0 %DEDPDKPRRGL $ 0L
ODQDJHPHQW RI KRVSLWDO LQIHFWLRQ FRQWURO LQ ,UDQ $ QF
PXOWLGLVFLSOLQDRQDSSEHBDFKHDOWK DQG 5HVHDUFK 3HUVSH

+ KWWSV GRL RUJ M SKUS

ODUMDUGL % OF/DZV 0 |/ 5XUDO ,QGRQHVLDQ KHDOWK FD

LQIHFWLRQ SUHYHQWLRQ DB@6 FRRDQURX NQRAE RHGOHHFWLRQ &F
+ KWWSV GRL RUJ M DMLF

ODUN * %RXOWRQ $ ,QGLJHQLVLQJ 3KRWRYRLFH 3XWWLC
D UHVHDUFK)RHWAKRE&DOLWDWLYH 6R]JLDOIRUVFKXQJ )RUXP 4XD
SHVHDUFK GRL ITV

ODUNRV 7 B6LQNLH 6 2 *DUHGHZ 0 * &RPSOLDQFH ZLWK

SUDFWLFHVY DQG DVVRFLDWHG IDFWRUV DPRQJ KHDOWK SURIHV
RI .HPEDWD 7HPEDUR =R Q H+ HDROWWWKK 6(FLKILGRFSH. PR XU QD O



ODUPH * %DUULHUYVY DQG IDFLOLWDWRUV WR HIITHFWLYH WXE
SUDFWLFHV LQ ODGDQJ 3URYLQFH 3BXU30OTEBDPRWBWHDH WW XG\
GRL UUK

ODUWLQ . OLUUDERRSD % 'D\V Rl NQRZLQJ EHLQJ DQG GRL
IUDPHZRUN DQG PHWKRGV IRU LQGEBBQMRXUQDRG RQGLIJHQLVW UH
$XVWUDOLDQ 6WXGEHV GRL

ODVVH\ 3 ' $VXJHQL 5 :DNDJHQL - .HNHXEDWD ( ODHQDYDDGL

6SHDUH 5 BWHSV RQ D MRXUQH\ WR 7% FRQWURO LQ 6R

VHFWLRQDO PL[HG PHWKRGV SUH+SRVW HY®BO&DWLRQ RI D ORFD
,QWHUQDWLRQDO +HDOWK DQG GREPDQ 5LIMWYV

ODWWRR $ 0 +DPHHG 6 $VLI ODTVRRG % +HDOWKFDUH ZIL
&XUUHQW NQRZOHGJH DWWLWXGH DQG SUDFWLFHV 3% VWXG\ DW
KRVSLWDROVMYWDQ -RXUQDO RI OHGLFDO 5HVHDUFK

OERQJZH % OPHUHNL % 7 ODJDVKXOD $ +HDOWKFDUH ZD
&XUUHQW SUDFWLFHYV LQ VHOHFWHG DNVINHVKIFQVIHPIHFQW LW LH YV
* KWWSV GRL RUJ M ZDVPDQ
OF&DXOH\ / .LUZDQ O ODWWKHZV $ 7KH IDFWRUV FRQWUL

DQG QRQ FRPSOLDQFH LQ LQIHFWLRQ SUHYHQWLRQ DQG FRQWUR
VFRSLQJ UBWIHFQDWLRQDO -RXUQDO RI 1XUVLQJ BWXGLHV $GYDC

KWWSV GRL RUJ M LMQVD
OF(OGRZQH\ 5 &RQQRU 0 - &XOWXUDO VDIHW\ DV DQ HWKL
SUD[LRORJLFDRXIDDRHRY 7TUDQVFXOWXURO 1XUVLQJ
GRL
OF*DZ & 7HQQDQW , +DUGLQJ + &DZLFK 6 &UDQGRQ |, DOV

+HDOWKFDUH ZRUNHUVY DWWLWXGHV WR DQG FRPSOLDQFH ZLWK
WKH RSHUDWLQJ GHSDUWPHQW DW WKH XQLYHUVLW\ KRVSLWDO
,QWHUQDWLRQDO -RXUQDO RIKWWFWLBRLLRQWURO LMLF Y L

OF1HVV ( $SUWKXU / &URVVOH\ 0 H(WKQRJUDSKLF GD]]JOHT
RI WKH H2WKHUY 5HYLVLWLQJ GLPHQVLRQV RI LQVLGHU DQG RXV
LQWHUQDWLRQDO DQG FRARPHBIDIML BH- RIGKXGDW IRR@ERPSDUDWLYH |
,QWHUQDWLRQDO (GXEDWLRRL

OHUWHQV ' O 7TUDQVIRUPDWLYH SDUDGLJP OL[HG PHWKRGV D
-RXUQDO RI OL[HG OHWKRGV HVHDUFK
GRL



OHUWHQV ' O 7TUDQVIRUPDWLYH BKXDH@GL WBDWKREYV, QTHMHD U F K
* GRL

0LOOLJDQ / ,QVLGHU RXWVLGHU LQEHWZHHQHU" 5HVHDUFKH
PHWKRGY DQG FURVV FXOWXU R PHE®UAD V8 LRXL@® DG \RH D U FK
&RPSDUDWLYH DQG ,QWHUQDWLRQDO (GXFDWLRQ
GRL

ORQJR / &RQIURQWLQJ FRORQLDO UHSUHVHQWDWLRQV RI /D!
UHVHDUFK DV OLEMNR\DMAR@RYUDAVLUHFWLRQY LQ (GXFDWLRQ

ORRUH & .DQDND $ KLVWRU\ RI OHODQHHIDWQ WDRNBDSXD 1HZ
*XLQHD 3UHVYV

ORRUH & ODNLQJ 0ODOD ODODLWD LQ 6RORPRQ ,VODQGV V+
ORUVH - 0 &ULWLFDO DQDO\VLV Rl VWUDWHJILHV IRU GHWH L
LOQTX4XYDOLWDWLYH +HDOWK 5HVHDUFK
GRL

0XOGHU $ $ %RHUPD 5 3 %DURJXL < =LQVRX & -RKQVRQ 5
6WLHQVWUD < +HDOWKFDUH VHHNLQJ EHKDYLRXU IRU %>
WR FDSWXUH WKHUDS\ FKRLFH RI SDWLHQWY DQG KHDOWK\ FRF
7TUDQVDFWLRQV RI WKH 5R\DO 6RFLHW\ RI 7URSLFPO OHGLFLQH

GRL M WUVWPK

OXUUD\ ( - ODVRQ O 6SDUNH 9 =LPPHUPDQ 3 3 )DFWF
KHDOWK FDUH ZRUNHUV ZLOOLQJQHVV WR UHVSRQG WR GXW\
RXWEUHDNV DQG ELRWHUURULVW BitY HIQRWS LD DQDVHG U DWDLHHW

OHGLFLQH * GRL \Y [

oOXuub\ / 1DVK O 7KH FKDOOHQJHV RI SDUWLFLSDQW SKR
UHIOHFWLRQ RQ PHWKRGRORJ\ DQG HAXBICAW DQV WYZHR HXEIDAQWXKKI D C
SHVHDUFK * GRL

1DQDX * 7TKH ZDQWRN VA\VWHP DV D VRFLR HFRQRPLF DQG SF
OHODQRWLDPE 7KH -RXUQDO RI OXOWLFXOWXUDO 6RFLHW)\
KWWSV GRL RPQHYV

20XZDJEHPLJD $ 2 S$NLQVHWH 6 - $QD * 5 2IJXQVH\H 2 2

DWWLWXGH DQG VHOI UHSRUWHG SUDFWLFH RI KHDOWKFDUH Z
KHDOWK IDFLOLW\ LQWBNXQBWLRIHNADRXUQDO Rl ,QIHFWLRQ &F



SKRWRO9RLFH3IKRWR9RLFH VWDWHPHQW5RWHWKYHAGO LBRIDFWLFH
KWWSV SKRWRYRLFH RUJ DERXW XV SKRWRYRLFH VWDWHPHQW

3ROLW ' ) %HFN 1&KUNVNLQJ UHVHDUFK *HQHUDWLQJ DQG DVVHVVL
IRU QXUVLQJ SWKDR®WLFBKLODGHOSKLD :DOWHUV .0OXZHU +HDOWK
:LOOLDPV :LONLQV

AXDUHVLPD 9 1DOGLQL 0 0 &LULOOR ' 0 #®REBKH SURVSHFW
SDQGHPLF LQD%UORDHFXODU OHGLFLQH
KWWS G[ GRL RUJ HPPP

5DL 5 . $ SDUWLFLSDWRU\ DFWLRQ UHVHDUFK WUDLQLQJ LQL
HITHFWLYHOWHWRQ 5HVHDUF Kt GRL

5DVVODQ 2 2UJDQLVDWLRQDO 6WURMHXDIDWDORODWLHGPDQ (!
JHGHUDWLRQ RI ,QIHFWLRQ &RQWURO %DVLF FRQFHSWV RI ,QIHF
UG HG S5HWULHYHG IURP KWWSV ZZZ WKHLILF RUJ HGXFDWLR

5D]D 0 .DJL % 0 OXVWDID O *RXOG ) . '"HYHORSLQJ F
WKHLU RZQ FKDUDFWHULVWLF SUREXOHPKNOZRW KRMS HWD/OR Q | HR /W
* KWWSV GRL RUJ M MKLQ

5LFKDUGVRQ 7HQFK 0 7D\ORU % .HUPRGHVHBDUFKXREGUWYV
QXUVLQJ (YLGHQFH IRWEHMIW SURXWKFHOERXUQH &HQJDJH /HD

5LOH\ 5 ODQLDV ( 6QDS VKRWV Rl OLYH WKHDWUH 7KH XVI
UHVHDUFK JRYHUQDQFH LQ RINUDPWQRDJQIRRPWXUVLQJ
KWWSV GRL RUJ M [

5LR . L:LWFKFUDIWY DQG u6RUFHU\Y LQ OHODQHVLD ,Q ( +LU"

7KH OHODQHVLDRQBRWOGD\ORU )UDQFLV *URXS

6DOGDQD -7KH FRGLQJ PDQXDO IRU TXDORWDRQL YEDUMHVHDUFKHUYV
3XEOLFDWLRQV

BFKXW] 7 7DQXYDVD $ ) D -XWHO $ 8QGHUVWDQGLQJ Wi
,LULEDWL LPPLJUIDDQNLY 1XUVLQJ 1HZ =HDODQG

6HWKL $ . $FKHU & : .LUHQJD % OHDG 6 'RQVNH\ & - .DW
,QIHFWLRQ FRQWURO NQRZOHGJH DWWLWXGHY DQG SUDFWLFHYV
OXODJR +RVSLWDO .DP@IHFIWLRIQP ABDWURO +RVSLWDO (SLGHPL

s



6LJHOPDQ & . G5LGHU ( $ '"H *HRUUH OO Y XPDQ
'HYHORSPIKGWSXVWUDOLDQ DQG 1HZ =HDODQG (GLWLRQ HG &l
$XVWUDOLD

6LQJK O ODMRU - &RQGXFWLQJ ,QGLJHQRXV UHVHDUFK L
VSDFHV DOLJQLQJ WKHRUWKBIQEX PWWB A GR@ RGXFDWLRQDO 5HVF

+ GRL Y ]
6PLWK / 'HFRORQL]LQJ OHWKRGRORJLHV 5HVHDUFK DQG ,QG

<RUN =HG %RRNYV

6PLWK 3 : :DWNLQV . +HZOHWW $ JQIHFRVLRQ FRQWURGC
,QIHFW &RQWURO GRL M DMLF

6RORPRQ ,VODQGV +LVWRULFDO (QF\FOHRHIOOBBHVWULHY¥HG IURMD
KWWSV Z72ZZ VRORPRQHQF\FORSDHGLD QHW ELRJV ( E KWP

6RORPRQ ,VODQGV +LVWRULFDO (QF\EORISOLHFGODVHUX LFHYV
5HWULHYHG IURP KWWSV ZZZ VRORPRQHQF\FORSDHGLD QHW E

BRORPRQ ,VODQGV +LVWRULFDO (QF\FARSINVHELWUDLOLQJ VFKRROYV
SHWULHYHG IURP KWWSV ZZZ VRORPRQHQF\FORSDHGLD QHW E

6RORPRQ ,vVODQGV +LVWRULFDO (QF\BCRIS/IHQGNLHD GD\+$GYHQWLVW
EKXUFKHWULHYHG IURP KWWSV Z2ZZ VRORPRQHQF\FORSDHGLD

BRORPRQ ,VODQGYV 1DWLRQDO 6WORRR® L VO 2QIGW¥H KRXVHKRC
LQFRPH DQG H[SHQGLWXUH VXUYH\ S+RYLINFLDORDEPAWLFDO |
,VODQGV OLQLVWU\ Rl )LQDQFH DQG 7UHDVXU\ 5HWULHYHG IU
KWWSV Z7ZZZ VWDWLVWLFV JRY VE VWDWLVWLFV GHPRJUDSKLF
DQG H[SHQGLWXUH VXUYH\V

6SDUNH 9 / 'LDX - ODF/DUHQ "HVW & BROXWLRQV W
DQG FRQWURO FKDOOHQJHV LQ GHYHORSLQJ FRXQWULHY GR W
,QWHUQDWLRQDO -RXUQDO RI ,QIHFWLRQ &RQWURDO
KWWSV GRL RUJ LMLF Y L

6ULQLYDVDQ 3H KDYH D YHU\ VHYHUH FULVLV" 9DQXDWX QXUVHV
RYHU TXDOLW\ R XHDOWKHEHDODWH@ 5HWULHYHG IURP
KWWSV Z727Z7Z DEF QHW DX UDGLR DXVWUDOLD SURJUDPYV SDFLIL

6WHYHQV % &ORXJK $ -XGG - %ULPEHFRPEH - DWW
PRGLILHG YHUVLRQ RI 3BKRWRYRLFH WR LGHQWLI\ PDWHUQDO G



DQG EDUULHUV LQ QRUWWHUW®PMORQDGHRXUQDO RI )RRG 1XWUI
3XEOLF +HDOWK

6ZLW]HU 6 "RUNLQJ ZLWK SKRWR LQVWDOODWLRQ DQG PHWDS
UHVHDQPMKHUQDWLRQDO -RXUQDO RI 4XDOLWDWLYH OHWKRGYV
GRL

7TDELVK 6 $ +HDOWKFDUH )URP JRRG-RRURFGSWLRQDO JRYH
,QWHUQDWLRQDO OHGLFDO 6FLH@FHV58MDOUAHPHG IURP
KWWS ZZZ LPVDRQOLQH FRP MXQH VHS SGI

7TRIDHRQR 9 D .DYRSXD [/ 6 |, 6\ $ 7HUDGD 7 7DOLORD 9DL 3)
J)DQHQH 6 5RVDULR $ 5HVHDUFK FDSDFLW\ VWUHQJW
6DPRD )DYDYDHLQD OH )DYfDWHOHJD R OH 7TRRDAUADVL\OL fLOL L $
-RXUQDO RI 6RFLDO :RUN GRL EMVZ EF]

7ZLQLQJ 3 +HOOHU 5 6 1XVVEDXP O 7VDL & & 6RPH JX
FRQGXFWLQJ DQG UHSRUW L&RIP X BWVAILUW D W GYKHF /WY ISFEQ H V
KWWSV GRL RUJ M FRPSHGX

7\QDQ $ -R $Q $ +LOVRQ 7 7DOHR * )LW]JHUDOG / :KLWWDN

&RPPXQLW\ SDUWLFLSDWLRQ IRU PDODULD HOLPLQDWLRQ L

3DUW LL 6RFLDO DQG FXOWXUDO DVSHF@NORIUWD HR POV VHH -
KWWS G[ GRL RUJ

YDQ *XOLN 1 +XWFKLQVRQ $ &RQVLGLQH - 'ULVFROO $ 0DODYV
SHUFHLYHG UROHY DQG EDUULHUV WR QXUVHVY HQIJDJHPHQW LQ
7KDL TXDOLWDWL QHHFDMHR YWX8HDVH +HDOWK

KWWSV GRL RUJ M LGK

9DVV $ OLWFKHOO $ '"KXUUND\ < +HDOWK OLWHUDF\ DQG
SHRSOHV $Q DQDO\VLV RI WKH UROH HRD @WK BURARNQBZRUOG YL
-RXUQDO RI $XVWUPOLRWWS G[ GRL RUJ +(

'DQJ & %XUULV 0 $ 3KRWRYRLFH &RQFHSW PHWKRGRORJ
SDUWLFLSDWRU\ QHHBDODWK/ HEXPBIWWRQ % HKDYLRU
GRL

'DQJ & & 3LHV & $ )DPLO\ PDWHUQDO DQG FKLOG KHDOW

ODWHUQDO DQG &KLOG +HD®WK -RXUQDO
GRL E PDFL I



:DQJ & & 5HGZRRG -RQHV < § SKRWRYRLFH HWKLFV 3HL
SKRWRYRHPFBWK (GXFDWLRQ %HKDYLRU
GRL

:DWVRQ - $ PRGHO 3DFLILF VROXWLRQ" $ VWXG\ RI WKH GHS
$VVLVWDQFH OLVVLRQ WR 6RORPRQ ,VODQGV 5HWULHYHG IURF
KwWwSVY UHVHDUFKFHQWUH DUP\ JRY DX VLWHV ILOHV

"HVW 5 6WHZDUW / )RVWHU . 8VKHU . 7TKURXJK D FUL
UHVHDUFK DQG WKH 4ROCDUWDWHWHKRGDOWK 5SHY¥HDUFK
GRL

KLWHKHDG - OF1L$FWLRQ UHVHDUFK/RQBR@IJ WIXHR U\

SXEOLFDWLRQV

'RUOG +HDOWK 2UJDQIDW\RQHUQ 3DFLILF UHJLRQDO LQIHFWLRQ F
DVVHVVPHQW WRRO IRU LQIHFWLRQ FRQWURO OLQN SHUVRQV L
*HQHYD :RUOG +HDOWK 2UJDQL]DWLRQ

RUOG +HDOWK 2UJDQLXEWURXRORVLY ODERUDWRU\ ELRVDIHW\ PDQ:
6ZLW]JHUODQG :+2 3UHVV

‘RUOG +HDOWK 2UJDQARDWPRQ ,VODQGV :+2 VVBBIWILMWYHBO SURIL
IURP KWWS ZZZ ZKR LQW JKR FRXQWULHV VOE SGI"XD

'RUOG +HDOWK 2UJDQIXD®HRIQQHY RQ FRUH FRPSRQHQWYV RI LQIHF
DQG FRQWURO SURJUDPPHV DW WKH QDWLRQD'GI @GDDFXWH KH
"RUOG +HDOWK 2UJDQL]DWLRQ

RUOG +HDOWK 2UJDQLEIPWHRFRPSHWHQFLHYV IRU LQIHFWLRQ SUHYH
FRQWURO SURIHVVLRQDOV *HQHYD :RUOG +HDOWK 2UJDQL]DW

‘RUOG +HDOWK 2UJDQL]WWL(EROD REWEUHDN LQ WKH '"HPRFUDWLF
WKH &RQJR GHFODUHG RYHU YLJLODQFH DJDLQVW IODUH XSV |
FROWE@KHVY UHOHDVH@ S5HWULHYHG IURP KWWSV ZZZ ZKR L

WK HEROD RXWEUHDN LQ WKH GHPRFUDWLF UHSXEOLF RI WKH
YLILODQFH DJDLQVW IODUH XSV DQG VXSSRUW IRU VXUYLYRUV

=LPPHUPDQ 3 $ <HDWPDQ + -RQHV O OXUGRFK + 6 XFF
S3DFLILF $ FDVH VWXG\ RI VXFFHVVIXO GLIIXVLRQ RI DQ LQIHFW
SURJUBPDOWKFDUH ,QIHFWLRIQWWSYV GRL RUJ +,



=LQ 7 O0\LQW 7 +WD\ . 6KDPVXO % 6 , VODQG KHDOWK U

WKH ZD\ IRUZDUG LQ WKH :HYWHRAY LIDF - ROFUQHWIL RQ 3XEOLF +HDOC
OHGLFLQH +

=RFKHU 8 'DQ 1ZDIRU & <DK\D WD 2

*

, .ORWK 6 (FNPDQQYV
SDUWLFLSDWRU\ DSSURDFK WR TXDOLW\ GHYHORSPHQW 1

FRQWURO ,3& LQ 1LJHULQMHRWDR® BUBFHQWNLIRM/LQ 3UDFWLFH
KWWSV GRL RUJ M LQISLS
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