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W LV D JUHDW KRQRXU IRU PH DV SSWHAVGIBRIWW RIl (WWSHVRORR F |
IRUHZRUG WR WK RV RIOX R FDUNISBIIFDSONL W \ DLIGI QFAF LFK@W XUD O Ut
FKDQJH , FDQQRW H[SUHVV KRZ SURKG V>XOFFK RI IVR®IG\M H DXO ZKRE |
LQLWLDO LGHD WR GLVFXVV WKH WREMHFTW LR RRWU $ D Q EWHIGQ DWK
6mR 3DXOR LQ 2WKH YHU\ ILUVW MW VRV \R K KHJ $3/W R B RD W L&
WLPH DQG PRQH\ GR QRW DOZD\V DOOHRZ\ HWHODWRQW KW R ZERX GG
WKDQNIXO0O\ WKH ,QWHUQHW VHUYHYHRQWY EOOGRWHEHWE H HAR (G
WKH FRPELQHG WLWHIYB QB OHMWRXGEHRIW K LW KDW GCINHVVXVUHG DQG
ZHOO DV SRVVLEOH E\ SXEOLVKL@LGWHKHRXHWXZWVFRI$WKHVUSDR
7KLV SXEOLFDWLRQ LQ SDUWLFXODUURLV GHEQ EN WE{G KR PS X\E
FRQJUHJDWHV VWXGHQWY ZKR ILUVWO\ DWWHPSWHG WR GLVFX)\
HQJDJHG LQ WKH VDIRPR BRYWX\EXRGDE DIONGK SDISHILY WER WKH S|
7RIHWKHU ZLWK VXFK D ZRQGH U IXOHU R K & RRJ DWW X GHKGIWHS (D QIBV -
WR EULGJH WKH JDS HYHQ IXUWKHU PR M KR HWLO HWEK® GF R/RJ
LQWHUDFWLRQ W DRQQIQRI ERORWERW RWWURQRZEWW VHIDEKKRZ 1D L
ZKHWKHU \RXU XQLYHUVLW\ KDV SODRIUG BUWUDVELWY R QIRD K RO
ZHOFRPH WR MRLQ DQG WR FROODERUDWH LW LV RXU SDVVLR
EULQJV XV DOO WRJHWKHU

2QFH PRUH , ZRXOG OLNH WR FRQJUIDQDX CROUNRUIDQQ B DO Je VXN K
SXEOLFDWLRQ ODEURXN

JRQQHNH '"HOSHXW SUHVLGHQW RI WEWRBURRFL

11]
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2VZDOG GH $QGUDGHTYV SRHP 3(UUR/HH LYRUDM¥I X GH S LEW \/
HQFRXQWHU EHWZHHQ WKH 3RUWXJXHEVHIR DQG TXW LYRIHWUIDJRQLLE
DQ HQFRXQWHU ULFK LQ QXDQFHV OHRIQUWH UM WNH IVKKCH/G WWKKHH 30RO
ZKLFK PDGH WKHP DVVXPH LW ZDV DSBWRBKHYDWHKDIW W KH\WG U F
UHJUHWYV +DG W KHH GRRIQV R JIXXY @\ CPIRVHM. @ R XW EHK DYW XQGUHVVH

$QGUDGHYTV SRHP VHUYHG DV D VRXUFH RI LQVSLUDWLRQ IRU X\
RQ PDWHULDOLW)\ LQ DQFLHQW (J\S\UQG DRKIEJIH FLX® W X ULDD 6UnHRS
ILUVW VWHS WRZDUGV WKH SXEOLRRN LFRD RHLWKIEBVBQSD BBUYOV
%UD]LOLDQ \RXQJ VFKRODUV ,W QWR®NFHGVLY KHH V& Y Bl K \BW R MRH
RI DUFKDHRORJ\ DQG KLVWRU\ EXW @&LWKHRUZHWEHRD ® QUYKURE
KXPDQLWLHV :H KDQRW N\SR RUWHG IRKURQDO SODFH ZKHQ LW FRI
SURSRVH GLVFXVVLRQV WKDW2ZH KR $iH2 DX HEGIF R | DLRORADH UHR/FAL
+HUH ZH H[SORUH WKH PHWDSKRU RIQW KRN K B W LSYHHUS 8 R W H QRWL
FRPH IURP D GLIIHUHQW SODFH ULFK LQ ORQJVWDQGLQJ WUDGL

7KH SDSHUV SUHVHQWHG KHUH UH IFOHFGY [WXHWMWMWRS WR BWK K6 VGHL
3DXOR FROORTXLXP 1HYHUWKHOHVW %K HRHD OPEWR ¥ Q /WRQHR R
WKH p20G :RUOGYT ZKR VHQW WKHLU FRQWULEXWLRQV WR RXU C
WR GHYHORS IXUWKHU 7KH FRQW DFMO EIHWWAKEHH® K D Q GD FRRWW Hy
HVWDEOLVKHG LQVEH \WKMWLRRNOS WRTRHEHNSE R QLIFMQRD G ULURP Z
NQRZOHGJH LV EXLOW DQG WUDQVIHUWHRQ B FURW . (WK Z RIU@DIE
(J\SWRORJLFDO NQRZOHGJH FDQ EH:2§MRGXFW B UEPRE QHFWHIG® B SV
IUDPHZRUNV 6XFK | BURGORAHN. QRIRY DWLYH SHUVSHFWLYHV
FRQWULEXWLQJ W8OR WA RAKIQJOGIQNAHY DOUHDG\ DGGUHVVHG |
WKH SUHVHQW SXEOLFDWLRQ EHQHINQRZIURE J M KHJ R\GICFGALIRICR |
WRZDUGV WKH UHVW RI WKH ZRUOG LW DOVR DLPV WR SURJUH
VRXWK LQ WKH (J\SWRORJLFDO PDLIQIVRWMIORR F RQWH TXRMWO | UR
WKDW FDUU\ WKH SRWHQWLDO RI [HYZRUWWIGQ D GG RSSUREG XBERO JDR
ORRNLQJ DW DQFLHQW (J\SWLDQ GR \E D RING B Z IB\L WKW PRQ \FRQ V

7KH DUWLFOHYV SUHVHQWHG KHUH RIXWU EHI IRQ&HWRWRA® ® \( JWSVHI
ZRUOGZLGH LQ RUGHU WR FUHDWH GHWZHRU NVQ RIHERO /DL DR UDHA
FRPH RXW :H KDYH SURILWHG HQRUPRVWK HURPV R/KLHD O HR/Z R B A
(J\SWRORJ\ DQG ZH KRSH WKLV SXEOLFDWLRQ ERRVWV RWKHU
GLIIHUHQW SODFHV WR FUHDWH R WUILEWHF®R@OW E R UDFQARYQDMW
SUDFWLFH LQ (J\SWRORJ\2D PRYHP H QQGIHRPQIXHFW ®\ORI Z\LIOHOL B t

1A



JA]lv A}YE+Z]% vV SVIVINIE {E2Z u EvV Z]}(
& u]oC

‘e 0 Z %)%

IVSE} p S]}v

'XULQJ WKH $PDUQD 3HULRG D SURFHVV RI VRODULVDWLRQ RI V
DIJHQWYV LQ (J\SWLDQ DUW 7KLV LV WHVSIHRIKOKW G\RWIKEB FDPH QKB
SURWDJRQLVWY 7KH SUHVHQW FRQWULEXWLRQ VXPPDULVHV WK

7KH LR&PUd XSRQ ZKLFK P\ DQDO\VLV LV EDVHGQWIARXEHW Bl WK
IDPLO\ ZKHUH WKH SKDUDRK $NKHQDW/H@ DRKXKW® UNH ISHUUWRWEP
XQGHU WKH OLIH JLYLQJ UD\V RI WKH $WHQ 7KH VFHQHV ZHUH
WKHPDWLF FULWHULRQ FXOW VBKE®WYF D S\EFHDUD\WQ RH \L QDVQ @ |
IRUHLJQ WULEXWH $ KHWHURJHQHRSHBDIGBERVY D®HN@WILD WHKG! U
QRW ILW LQ WKH SUHYLRXV JURXSW HPS® HVR % 5 Y YLDQF D X\GRP B ¥ O\
ZHOO DV HOLWH KRXVHV DQG WKH ERXQGDU\ VWHODH

dZ posS « v @E¥%S]}v v ] }VIPE %Z] Vv 0Ce]e

6FHQHV GHSLFWLQJ WKH 5R\DO )DPLO\ LQ FXOWLF DFWLYLWL
UHSUHVHQWDWLRQ SURGXFHG LQ WKH L¥MPD WD U UH IRIK W& X B B
FDWDORJXH ,Q WKLV SDSHU , SUHAMSX\D VL& HEEHD OI\R/W R DRI FWUX R K
IDPLO\ LQ WKH $WHQ FXOW DV ZHOO DV WKHLU LQWHUDFWLRQ
YDULRXV LQ UHOLJLRXV FRQWH[WYV

&XOW VFHQHV IURP RWKHU FRQWH[VWHWQ ,(D\8W EVXRX BW RYKLHG M
UHFRQVWUXFWLQBRQIGK BVDH G\ LWL WEKDOL QI RN HUIDRDSWHHQHYV WK
JRG LV WKH PDLQ IRFDO SRLQW 'XULQJ WKH ULWXDOV FRQGXF
ZDVKHG GUH®VHEBG DIWVQMBLBXULILHG YHUWIKHCGHYVY DW $PDUQD L
WR UHFRQVWUXFW WKH ULWXDO VWHSV RI WKH FXOW RI WKH $W
WKH DFW RI RITHULQJ ZKLFK LQFOXAXHGE LYREZWWHVWHE QIR & G
EXLOGLQJ RI WKH *UHDW $WHQ 7HPSOHUEZ&H WD bQHVQGRHD/W HEX
RXWVLGH WKH EXLOGLQJ KDV EHHQ WNNFD@DWHG .HPKH HOHRHQ
DV RITHULQJV WR WKH $WHQ ZHUH SODFHG RQ WRS RI WKHVH R
LQ WKH WRPEV RI $SNKHQDWHQTYV RIILFLDOV

2QH Rl WKH PDLQ IHDWXUHV WKDW FKDUDFWHULVH UHOLJLRXV
7KHUHIRUH RQH PLJKW DVVXPH WKBWHWKE&JYUHNVHQXWRWERQVR L
VFHQHV ORWXV IORZHUV LQFHQVMW ¥ XYHYNBDVZDWH W KK P\D LIDQR
5R\DO )DPLO\ DV RIIHULQJV WR WKH $WMQQD FE BISILHIMIW L D US$INX
ZLWK WKHLU DUPV UDLVHG LQ ZRUWVKGS® X RKNWEHHYWD BHIR HH QVKWX
VLVWUXP ZKLFK ZDV XVHG GXULQJ WRHALOUWULRQI\ DIQVK KDRKH IR
ODQQLFKH

$QRWKHU FKDUDFWHULVWLF Rl WKHQ$P DRQB BSXOMWH & FE\QER/PEN V
RI WKH JRGGHVV +DWKRU HVSHFLDOO\ 1HOE8GWLWH OM®MPLFEKR\



KDYH SUHYLRXVO\ GLVFXVVHG WKHINBWILD/DLO HR ZKD WK R WIKILV D\G
GHYHORSHG UHFHQWO\ E\ :LOOLDPVRQURPVHRP RH® KD D QDK LI/
FODLPV WKDW WKH .RP HO 1DQD ZDV WK M KoK QNKKCHGH ZRDIV 1 H HH
ZRUVKLSSLQJ WKH $WHQ DFWLQJ O WN\HDVD IV KRIHDIMRE ) REGLHO
VXEVWLWXWH RI RWKHU JRGGHVVHV LQ WKH UHOLJLRQ RI $PDU
SRVVLEOH WKDW WKH B6XQVKDGH Rl WHKHR4XKHOVHEZON DO/MNQIERL
SFRVPRJRQLFDO DVSHFWV Rl TXHHQVKLSR | DPG BV DQS®DFH |
'LOOLDPVRQ +

"KHQ H[SDQGLQJ W KWLV FIR-E\IFRG® WXIFH HAD/U MWDK UR\DO ZRPHQ PLJK
SOD\HG D GLYLQH UROH LQ IHUWLOEW\ SWHYDHH FXOWV + $UQ|
GLIILFXOW WR FRQILUP WKLV DVVXESWKRW ERXQYGGHRWU RHE R
GDXJKWHUV DV IXOILOOLQJ WKH URPHQRN WXK®HJR GIXKHW \L G-\U WKR
LQGLVSHQVDEOH UROH WKDW VXSSRUWHG FRVPLF PDLQWHQDQF

&RQVLGHULQJ WKH WXKMW7KARHREVSHLRME BHLINKHR@W HREVHUY |
GLVWLQFWLRQ IURP ZKDW LV ODWH®\ WHHMH DRUSBBESQBYV HEWD W
ZKLFK DUH PRUH IOXLG DQG YDULHV PWURQLN RRBSEHBOGWHW K
SKDUDRK ZDV GHSLPRUIG UR® WRIZIEQSHDY N WEGGB YV GSNJQH WDWHQ I
RQH ZKR FRQGXFW ¥ KWKIHI KH W SD® I RRURKLIRDLY WHKHD @ Q G&b-#H4RFIH S W L |
SINLVVLQJ WKH JURXQ®KNFHSSHD UAKIRRUH SURPLQHQWO\ WKDQ
9HUJQLHX[ DQG *RQGUDQ +

JLIXUWKH UR\DO FRXSOH ZRUVKLSLQJ WKH VXQ /X[RU OXVHXF

,Q ILIXUH WKH NLQJ EHDUV pERG\ FD UMRNAKRARIQ 2RO \U P WRR
ZKHQ LQ WKH SUHVHQFH RI WKH NLQJSRWWAKHHEIKBYE MDKH. @ X HEHR@G
2Q0\ ZKHQ GHSLFWHG DORQH 1HIHUWUWILWARXQG/ KBEQ QV XE K XGD(
:LOOLDPVRQ EHOLHYHV LV D :PHDQV DRJWLSHIONVIW\ ISQL HW MVHH VRV

—_



':LOOLDPVRQ 7KXV LV SRVVLEOH WKDW WKH EQLOBIYRQ RHGEAMWRU
WKH TXHHQ ZHDULQJ ERG\ FDUWRXFKHDOWR BWRXR ZRIXIOFG DURH
RYHUVKDGRZLQJ WKH DXWKRULW\ RI $NKHQDWHQ@ DbW DUKHE HE R
FDUWRXFKHYVY EHFDPH PRUH FRPPRQ ZIDWK QWY KWKHPHBEQVERHER B
EHVLGHY WKH SKDUDRK $0OVR WK&H ZZHUR RN DKM U:ILIOVOH G PW |
EH UHODWHG W R HF W RRJIHWIXFHVE X G RIDYWBIDU L:H G GROOW \DRND $

, EHOLHYH WKDW WKLV PHDQV WKDW RXVHWYUWDWX W KQ UHW XWKH K
7KH XVH Rl ERG\ FDUWRXFKHV FRXQEDBHLROQVRIRMWYRAL BWWG®& HZ UV
7KH\ ZHUH D GLVWLQFWLYH IHDWXEB HR Il RWK W KUHR XD WRKIS &/ HD %
WLPH WKH\ PLIJIKW EH LQWHUSUHWHG WIQWKB OH MEKN G QAFHHQ VI RV
EHWZHHQ WKH $WHQ W&E HER®MO LIHRWEE 6XKRNVKUG\E\LQ WKLV JUF

,Q WKH FXOW VFHQHV WKH TXHHQ LV GHSLFWHG ZHDULQJ D SU
KHDGGUHVV ZRUQ E\ 1HIHUWLWL LV WKH +DWKRU FURZQ $V GL\
GHLILFDWLRQ HOHPHQW QHFHVVDU\ HQ/BMN®&HQ D WHE YW Z\WR U PO L
ZLWK +DWKRU WKH *H\H RI 5H 2DQ HWRWHWWH DAR BIGI® VPR QIHD LSQ Ll &
FRQVWDQWO\ UHJHQHUDWHG $NKH QBIVWHIQHDWQIE B HUR OW LIWVOL fWK 8
RI $PDUQD OLNH LB WKH\VERIQG W ZKWHD 7UR\

7KH RQO\ GDXJKWHU SRUWUD\HG LQ WKH FXOW VFHQHV DW 7Kt&t
VLVWUXP DORQJVLGH 1HIHUWLWL 7WR SKHQFRWWXHEUB DWYX RAIL GI
VLGH ORRN DQG KDLUVW\OH W\SLFDO RI FKLOGKRRG

7KH FXOW VFHQHV DW $PDUQD FRPH IGRFKDWCRUILWWMN BWHRQW
LQVWDQFH D VHULHV RI EDOXVWUDGH UHOLHIV FRPLQJ IURP W
DUFKLWHFWXUDO HOHPHQWYV LQ WEHZFRQWWH[WKRIZLPSOHRPHQWD\

7KH EDOXVWUDGHE A URP UM @ XLIORXU\RIDFWO W K$HP DRQMOGAHR XSOH DQ
SKDUDRK LV VKRZQ DOWHUQDWLQJ WWSIHW FIREDVYRY QY RIKDOWN W
EXOOTV WDLO KDQJV 1HIHU KhatWW KORSYSHD D O 2D XV FGHU BV D U IGQLI QD D
RXWILW $OWKRXJK WKH EDOXVWUDGHW LDRUGV VIVQIE AW WIDINHR EG
WKH EDOXVWUDGH GHSLFWLRQV DUH EDWHRQY H FR& WM AL X!
SUHVHQWDWLRQ ,W LV LQWHUHVW UGB MRNVVEWKH YH WKBDWH LRIl
WKH VDPH FHUHPRQLDO GHYLFHV D\ERWMK NNIQHQ DW H® X006 LIH3 E
KDYH WKH VDPH ULWXDO SXUSRVH DQG HIILFDF\

$QRWKHU HOHPHQW WKDW VWDQGHM BXWHIUH @QHHH LED U XMAWE DG AH
WKH TXHHQ 7KLV GLVFUHSDQF\ PD\REH LIQHDKIWVFKGWERW RQDH |WF
VXJIJHVWHG E\ :LOOLDPVREE@WKHU EWWHIBKBWRQ@GHFWLRQ ZLWK V
WKH\ ZHUH HUHFWHG 7KHUHIRUH WKH WikH GHd¥Y DAD WBYDHOD K ZRD;
VWULFWO\ OLQNHG ZLWK WKH GLWSOD\ RI UR\DO SRZHU VHH )UF

,Q ERXQGDU\ VWHODH 5 'DYLHYV :/,, 6 1'D'DLYHH V oo, DQG
9HUJQLHX[ DQG *RQGHNIH Q DWKIRZ Q \Z WiKlighe@e3hFURZQ DQG D VKRL
IURP ZKLFK KDQJV D EXOO WDLO LH/IHU@/LINH.U R@QWWKUHR R @ K IQUHHKD
$PRQJ WKH FURZQV ZRUQ E\ KHU LV ORHEOBXWKRIREQRRQRWKH UL
DGRUQHG ZLWK FXQWGH FIDPZRRAAVRHEDWKBUALWR WRBERXQGDL
ODULWDWHQ DQG OHNHWDWHQ DOV RXDISHBHD W B DWW QLWWKLH KVR \BI
VIPEROLVP RI QXPEHU IRXU ZKLFK ®H®BRMROB @QRWLRQ R\ SWIUD



"LONLQVRQ

$NKHQDWHQ DQG 1HKHUWRRH SHWLRQR\WOW WEBIHEGMNKQIGIWLR QV
UHSUHVHQWHG ZLMK MK A RU VKUY RUDASHKD YWW R Q7 WHKH DFW RI Z
SUREDEO\ DVVRFLDWHG ZLWK WKH 8KH®HFUSIGD FHNVMIWD \R L RACKVH
WKH UROH Rl WKHQWRHDPH®PDOLHDWEKHHVEWHQ PHQ DQG

,Q WKH UR\DO WRPE 1HIHUWLWL DQWRRW HBKHDWD/U BNKKRDW IS Q fi
IORZHUV FRQVHFUDWLQJ RIITHULDKN PQOVYRE WKELHESH RI WKH $W
E\ VRODU UD\V LQ URRP DOSKD L\KFXNPQD \WR YSLWKQ O ZH VB K HD\QULLF
WKH OLJKW RI WKH VXQ ZKLFK FOHDWWLGPHUJIHODMWRP; WKH KARW
FDQQRW VHH ZKDW WKH TXHHQ FDWKIHW YRHKHVY KDWEWV P LQJ LW
FRQVHFUDWLRQ RI RDMANQQIKH V R\\DIHWRRE ¥RWD MUSWHJIHQHUDW
HPDQDWHG IRU WKH ZKROH FLW\ RDOPDLYBR DV VRXUFH RI DOO

,Q SULYDWH WRPEV UHSUHVHQWDW LIRDQVL RQ W RHWKR\ D/Q ] AR XS 10 &
IHIHUWLWL 2Q WKH RWKHU KDQG WXKGHG BMKHH L.GH B ERAWH G UIHQ S UFI
VIQFKURQLVHG PDQQHU EHIRUH WKH RIIHULQJ WDEOHV )RU LC
$NKHQDWHQ DQG 1HIHUWLWL XVLQIW BRWK O B R QUM XIB V HAD WEIC
ZHDULQJ WKH HTXLYDOHQW JDUPHQWAD PIH) ® FWRRQV 1B QG VSHUHE
FU\WWDOV LQ WKH *UHDW $WHQ 7HP S\OKHD W7 iRH W& H DH WX IDYAD CH @ |
FRXSOHYV DFWLRQV LQ UHOLJLRXV FRQWH[WV

JLIXUWKH UR\DO FRXSOH PDNLQJ RITHULRZVQLUQEW K H$* OH B WU HWM
'DYLHV SODWH ;9,,,

,Q PRVW Rl WKH FXOW VFHQHV WKHRRHHU\WDY FRQK BODQIEGS WR
WKH NLQJ DQG WKKHVXRQLWY EDWWRWEKHN RRHBDYHY ZHUH SOLC
FRQLFDO RIIHULQJV WDEOHV %RWE&HW US N Y PKIO RIDIPUHLIRKN ®AD EXVEX



ORWXV IORZHUV D QFF QEBWLR B XM DRMY RRY HHUU WKH VAFRP FFRQW DL Q
URXQG EUHDGV YHJHWDEOHV [UXLMVN RBRXQMWADW PRI® VR IDRIGH U
LQWHUSUHWHG DV FDUU\LQJ D FRVPRSRAVFDO W KRERD\PVERR O3 R
WULSDUWLWH RUGHULQJ RI WKH ZRRJMY®D OZ ZWW H U ¥ K MFKH UEHU H D @
IXQFWLRQHG DV DH®WILOH WLKRHY [ R QPWDHSU D\DHEQ WBIBQWKH WH L
6SLHVHU + 7KH GLYLQH UHBPBY LO/RWHKSUH/RZHW N GD B\G Sl
WRS QH[W WR $WHQ

%DVHG RQ WKLV LQWHUSUHWDWLRRQQWW B ESOHW R QFKHWRE I$ WH G R
WKH FRQWLQXRXRQ BW GRWHRA UFHIHIBIMRLY KU FW KZD X QLHYSHDWHG HDF
VKRZV LWVHOI RQ WKH KRUL]JRQ 7KHUHIRUH WKH H[FHVVLYH D
VXVWHQDQFH IR WONKHVJRG FWRL RQIDIDO POLLIGIWDQBEXGRIQJ RI WKH
WRPEV +RUQXQJ

$NKHQDWHQ LV VKRE®@reZHFIWRZ@I WMDKPARVW RI WKH FXOW VFHQHYV
ZLWK WKH UHLJQDQ@QLHPRQDUFK+&R BHMD LYK @ROWVSHFLILF GHL!
IURP D WKHRORJLFD/X I R/IDPW RD @ LEHH HMMDIL GWDL B R X\VE RIGILF WDOO
FKDUDFWHULVWLF Rl WKH FXOW VER®Q HWHPW VRIOK WK WV E R XHODEUDOUL\ H\
WKDW $NKHQDWHQQRXRIB® G \WNKIHA QMW BRORWQR WRRGGEHVV ZK
EHORQJ WR D PDOH UXOHU QRU WR D IHPDOH UXOHU«  0XUQDQ

,Q WHUPV RI SHUIRUPDQFH $NKHQDWAQ VNHRRWHG FFRP N RIQO@\V VXKLF
WKH ILOOHG RIIHULQJ WDEOHV ZKROKRFDNKEHH XQQYVR G WKHGS VO

7KLV LV FRPPRQ IHDWXUH LQ FX0O\WOMRIQSSHIUS ULY DWW HD VGR
WKH RIILFLDO KRXVH RI 3DQHKHV\ LQ WKHIEHWWWD OR&L W K H. HRP/S
SHUIRUPV VXFK DQ DFWLRQ LQ ILIJXUML ZWH UK BKGHQMHW IO 8]
H[FOXVLYLW\ RI $NKHGRWYMDEDWH WKWH EWIWD.QV VG HFXWMWGYFHQH V
WKDW WKLV LV D FUXFLDO VW H SHIQMH W KIHH GIULVOL Wehie RdM\RAD DO WARH
FRQVHFUDWH RIIHULQJV DQG DOVRSKR®GMWVDWERE T XZH KT \L QUFRH
DVVLVWLQJ $NKHQDWKHQW RREVRR @ QKX O D WLH Vo

3XULILFDWLRQ LV D NH\ HOHPHQW 3lHU MRG! BSOMVMEHQHYV Rl WK M
LQ WKH ZLGHVSUHDG GHSLFWLRQ RI| PDHH QQFWVERWERQQLQQ WV
3DQHKHV\ IRU LQVWDQFH $NKHQDWHQ D Qrns. M DHVUHW ZWH N &S B 0
WKH ULW XDsD YDIWHK ZDWK WKH IHDWKHU RI 0DDWQ ZWIXRKH URH L\Y KR
'DYLHV SODWH 9 ,Q WKH $P ab® DV3BIW\ R BL DMWKHG FRIQ\FH $ WKR
ZKR LV 30maat Q $M\PDQQ $FWXDOO\ WKH HQWLUH IDPLO\
maat SHUVRQLI\LQJ WKH FRVPLF RUGHU QRW RQO\ $NKHQDWHQ 9

7KH LROgus IURP $PDUQD DOORZV XV WR REVHUYBERNMKHK ESRVIQ G
SROLWLFDO DQG UHOLJLRXV LPSR QW D/MK-HI SNKKH) DIW HHQUTW LWWVH.L JIX
EHIJXQ DW 7KHEHYVY DQG ZDV FRPSOHWBHGWHWE $PDO TQD\ DIKQH DR WL
ZRUVKLS RI WKH $WHQ ZHDULQJ JD UPWHIRY¥Y DD/MHEG KHLDNGKG WHKV $HR/C

7KH SULQFHVVHV GR QRW DSSHDU LH)V PRIVHAQ RV KMK HD DYIDD O DRQ]
SULQFHVVHV DUH GHSLFWH®W B$X)X\KRX\ K KHFIRQIGW KH WKH\ SOD
OLWXMWYRNLQJ WKH IHPDOH HOHPHQW DVVRFLDWHG ZLWK 1HIHU
LPSRUWDQW LQ WKHZ $PBUQW DARW® G YU VK RZIQ | 8SHH RV FPLRY HP H Q'
VLVWHUV ,Q ILJXUH OHULWDWHQWR EKISLFRABPG RRR&QAJ ,I)
'‘DYLHV 9, WKH SULQFHVV LV ADNWWLE R JI DD WKHHSW Bl GZ DWEKI



7TKHVH DUH W\SLFDO RIILFLDO DWWKHEULKQQV¥ HYX KL B IDZ\DHIG SUHV

7KH $WHQ DSSHDUV LQ DOO FXOW NPBQAY DY NIBEQEWRIMRIXFE LN \
WKH UR\DO FRXSOH $Q H[FHSWLRQ L¥KHRXD & HRYL RN K IF OMRP EDR I-
EHORZ WKH VXQ GLS®DWHNLHY 6FKRMHDFKKG YHRQRMQVXV LQ WK
WKH VI\PEROLVP RI VXFK D UHSUHVH S R/IDQW. RAQK DAIERBWHLUR'GH . \D W
DFWLRQV SHUIRUPRICO E | RAFKKH H\R WD IOHI W H QD ZWWRQQBRPRQJ WKH 1|

7KH IRUPDO LFRQLF XQLWV FI %pUDUG LQ WKH $PDUQD FX
GDXJKWHUV WKH $BVRQHDIQW®I WHHE OUHOXOHY WKWH EPR/RE LFRQRJUD
ZKHUH WKH UR\DO IDPLO\ FDUU\ DQWQ B QBH\E KB WH W R 0 HDBH I\WRZ
RIILFLDWLQJ DFWLRQV SHUIRUPHG EWWK® WR\W RHFBMXNS O H VSR
ZKR WKHQFHIRUWK HPDQDWHYV OLJKW WRXEUBVXWEW IR \W OHI L
HIWHQGV WKH EOHWVDQYV KR WKRXD\® YHQHUDWH $NKHQDWHQ
WKH UHVSRQVLYH UHDFWLRQ RI W KIH W\WRQVWREZDW GH/QW K 8 HYR WDk
WKH UR\DO FRXSOH

JLIXUMNKHQDWHQ DQG QHIWHKW LG\LIG BEWSHOT) DPPHZRQ WEH)$SW 9L+
DIWHU 'DYLHV SODWH ;;;,



}v ope]tv

6XSHULPSRVLWLRQ RI LPDJHV ZDV DQ LSQWLORP PQ WH W WU M W\ <
YLVLELOLW\ Rl DOO HOHPHQWY WKDW FRPSRVHG WKH VFHQH 5F
LPDJHV RI $NKHQDWHQ DQG 1HIHUW LN RADHPUWOWIS] H\) WRPKD REV I
RI WKH FRXSO®VBEEEWDKQHLIUDPR W\ ZLWK $WHQ

,Q PRVW RI WKH FXOW VFHQHV D MW WRR QSXUQ FLFIDQWDLVRICR 6 DVQREZ 1D
VWHSV RI WKH GDLO\ ULWXDOHRIL®KHQ$M HIQ G /FE8 ®W HGRR
ZRUGV WKHUH LV HPSKDVLV RQ DFWW QR ILOQXW KW \Z KIKWL AKOLL) D@ \
WKH UR\DO IDPLO\ 6SLHVHU QG MKHSH RO RR X\SKOHH WZLRAXXOD
GLYLQLW\ 7KHLWHARDGWQWRRY DVSEXG MLAMRLRBWI \FRRZRRWD W L
WKH ZeRdfje¢ LQFHQVH PHDQV 3*WR EHFRPH GLYLQH  :LONLQVRQ

2WKHU GLYLQH WUDLWV Rl WKH URLD®WIRXSH HWKIHQ UPHVL 8 H G W
$NKHQDWHQ DQG 1HIHUWLWL $0VRHBQQLWHKBRIGRERQ ¥R XS D®IJ D,
QDPHV RI WKH $WHQ RU RQO\ WKHP \WKHLW RF YR BEQWL EER GI\D H PG
WKH GLYLQH 7KH FURZQV ZRUQ E\ $HEKBBEEWEWHIGHD QG IVHKIH WADLOND
FURZQ DV WKH\ PLJKW EH FRQVLGHWG REIXVIHHPURYP @/LKHF XAKHRD |

7KH GLITHUHQW HOHPHQWY SUHVHOQW LDKW®HFR RO WG WEHGHW R
LFRQRJUDSKLF LGHAMHVL\DQ GR WH$ N K WQDLLD LYD\G URKIDYR¥WHULV WL |
KX DQG 7HIQXW ZHUH LQLWLDOOWRRQDMWIHHUTNGUGIOELUY RXN W&D
KDOl RI WKH UHLJQ KRZHYHU WKH KXPDQLVDWLRQ RI UR\DO
GHILQLWLYH HVWDEOLVKPHQW RI VXFRGBIQILFEQRW\DSKRAE &8K
1IHIHUWLWL LQ VDPH WKH ZD\ UHS U H\DHKEWDI\S L R Q \K ORM H WEKHHH @1 X
IDERXU\

W VKRXOG EH QRWHG KRZHYHU VDKDIVR QWK I8 RS RICRUAD [F FOQU W U W VDL |
(J\SWLDQ DUW UHPDLQHG FRQFHSW X B0 UIHE WHKVHH §RIDUWOLLR @ N UR.IR @
PDGH WKHLU GLYLQH DVSHFW PRUH DFFHVVLEOH WR LQGLYLG X
VXEMHFWYV ,W FROPHPHOWRR IDWIKHHISQRRZ L QIEQ D WEWQIHKWVR QDO SL
WKH $PDUQD 3HULRG ZKHQ WKH UR\DO IDPLO\ VKRXOG EH ZRU\
WKH $WHQ WR WKHLU VXEMHFWYV $VVPDQQ +

7KH FXOW VFHQHV SURYLGH XV EDWLRD URQD WBHLQ RGL QW KMK D WS W
$NKHQDWHQ 1HIHUWKWH W\ G DW R MWD GHE L\DRIP KKIRZDWREKLHV IR
(J\ASWLDQ UHOLJLRQ 7KH GLYLQH KL® WDKHKLRW ZHDRLONS¥RGI
IHIHUWLWL DFWHG DV JUHDW JR GWK H KILROCHH W IRH LRL @GR X JKR/GH/U \7 |
WKH UR\DO IDPLO\ VHHPV WR KDYH ERHQ GYUWHZ DIOQ WK L\FXS $ R K|
1IHIHUWLWL ZHUH WKH PDLQ DFWRUYV

Z (E v -
$UQROG '7KH 5R\DO :RPHQ RPBBPBV®RD % HDXW\ (URSPV$ QHIZHOQRW N
$VVPDQQ 7YKH 6HDUFK IRU *RG LQ WEPIFHDQWRUGBWOO 8QLYHUVLW

$VVPDQQ - $ QHZ VWDWH WKBR®ORH\OLQKW 6RHI\EPIHEQBEG  \
IHIHUWLWL GHMFRIYH UNQKRI 9HUODJ  #

%HUIUG & ,FRQRIJUDSKLH éARWRGRYLGH FRYRQWRM TXH



%ODFNPDQ $ $ 6WXG\ Rl WKH /L\WRHJIR I&WE HES\D RGI ® W Q( QV
SHFXHLO 'fpWXGHV pJ\SWRORJLTXHV G plBQeRMY | &KD REPRRMIG G
&KDPSLRQ +

&KDSRW *$ )DPtOLD 5HDO $PDUQLDQD H D &RQVWUXOQ@®RGH 8
'XUDQWH R 5HLQDGR BB SHMEKOHYBWEQ3K' 'LVVHUWDWLRQ 1LWH
YOXPLQHQVH

&ROOLHU BKH FURZQV RI WKH SKDUDRK WKHLU GHDHJFR SBQ
(J\SWLDQ NLEQYXESLVKHG 3K' GLVWVHUWDWLRQ /RV $QJHOHV 8&

'DYLG 5 $ JXLGH WR UHOLJLRXVDUPW@ED® HDW $BLERV3KLOOLSV

'DYLHV 1 *7KH URFN WRPEV RI/RQGHPQ@ U@DSW ([SORUDWLRQ )XQ(
'DYLHV 1 *7KH URFN WRPEV Rl R@QGRRQUQDSW ([SORUDWLRQ )XQ
'DYLHV 1 *7KH URFN WRPEV R| HROQE&RROW QD\SW ([SORUDWLRQ )XC
'DYLHV 1 *7KH URFN WRPEV RI /HR@GRRUQD W ([SORUDWLRQ )XQ
'DYLHV 1 *7KH URFN WRPEV RI HROQ&FRIQU QD\SW ([SORUDWLRQ )XQ

JUHHG 5 < ODUNRZLW] DQG BKDUPRKM RHGWKH 6XQ $NKHQD\
7XWDQNKDREBGRQ 7KDPHV DQG +XGVRQ

+RUQXQJ GNKHQDWHQ DQG WKH,WHOEDLRERBOBODKBQLYHUVLW\

HPS % - 7KH FLW\ Rl $NKHQUDW!LHQLD $BDIUHI B DIR® GRY STHKPPOIN |
+XGVRQ

IDERXU\ '$NKHQiIVBRQLY 3\JPDOLRQ HGLWLRQ

ODOOLQVRQ O 7KH VDFUHG ODQGWHIISHG 60 973 KIDHIHDERKG/VARD L
WKH 6XQ $NKHQDWHQ 1HIHRWYGWRD 7TKWBEAMKDPH@XGVRQ  +

ODQQLFKH / 7KH &XOW 6LJQLILFERDAUQ BRI3WKHRGELVVUEKP R
OF)DUODQH DQG (81\S0 QI & )HBWXUH DQG 6RFLHW\ 6WXGALIHV LQ
9RO &DLUR B6XSUHPH &RXQFLO RI $QWLTXLWLHV %

ODUWLQ * 77/KH 5R\DO 7RPE DW (O u$PDUQD ,, 7KI$WBHCLLWWAHW W, QU
IRQGRQ (J\SW ([SORUDWLRQ 6RFLHW\

OXUQDQH :7H[WV IURP WKH $PDUQDS$IMORA® D Q6 FKRBWDUV 3UHVV
5RELQV *(J\SWLDQ SDLQWL®OBYEXWNOGKLUH (J\SWRORJ\

6KDZ |, %DOXVWUDGHYV VW DHURX D Q@GR D OWK Bl UPMARD VIHBIOFX [$ |
(J\SWLDQ $UFKDHRDRJ\

6SLHVHU RAIUDQGHYV HW SXULILFDWLRQ 7jXQ KSR H DUWPHDIRAWH Q Q

BWHYHQV $ 7KH $PDUQD UR\DO ZSRHPUNGS B MW IPYDHW R XBU ) BUGRWIL
RI $QFLHQW 1HDU (DVWHWQ 5HOLJLRQV

7JUR\ / 3DWWHUQV Rl 4XHHQVKLS LQ $QFLHQWS$FSIMLD Q 8 G\IWK



8QLYHUVLW\ $FWD 8QLYHUVLWDWLY 8SVDOLHQVLV

9HUJQLHX[ 5 $NKHW $WHQ RU WKH +RUL]JRQ RI WKH $WHQ
6H\IULH®@ M&XH OLJKW RI $PDUQD \HDUV ®HW®&HQ1H HLRN LOMI G

9HUJQLHX[ 5 DQG 0 3$REGQGROKLYV ,9 HW OHV SLHUUHV GX VROHLI
3DULV $SUWKDXG

'LOOLDPVRQBHFRQVWUXFWLRQ DQG LGHQWLW\ Rl .@FDADA\VQD B
GHFRUDWHG VWRQH IUDJPHQWYV IURP .RAVH®XFMDXDH \D B BOWKIG UK
5H° LQ WKH $PDURPSIEOLRE&HG 3K'DDWLHPRW BW LRIQQ WEWSNLQV 8

'-LONLQVRQ 65PERO DQG ODJLF LQ /(RUBRUD FEDWHY +XGVRQ



Zlo Ev v usS E&] o]sC ]Jv v ]vs PCH%

Vi u]v ,]Jve}lv

IVEE} n S]}tv

7KH SUHVHQFH RI FKLOGUHQ LV RQHFRHWHHAW BPFRWQ DQGWIWHNVE
HVWLPDWHG WR KDYH IRUPHG DW O HDRWW KOQHURD (PR VA ZIHQ'F L
&KDPEHUODLQ *ULPP +XWVRQ $0OV
DSSUR[LPDWLRQV (HRL VWD WRIOH WR LE/H RIL H¥YKD WGRRIGIUAH QW OW (VW
KRXVHKROG VL]H DW '"HLU HO OHGLOIKDINEJIJHV¥WLWEGDWQWXW DFH VY

.ROWVLGD ZLWK DV PDIQXLDQV WRRDIZSOWERRI U/
.HPS

+RZHYHU WKH SUHYDOHQFH RI FKLOGUHQUHYG (E\SBVMQ DHD WIR ALY \
PDWHULDO WUDFHV 'LVFXVVLQJ WHKG®WP DWSHW LIDVO LWD XR K WK Z D\G K
RQO\ LQ UHFHQW FHQWXULHV WKFWLD GKR/FEG HVDN HPIHWHH GD O X
PDGH WR\V 7KLV LV QRW WR VD\ \WRDWJAKAONGK RQWIQUWBRE DWWV
ZLWK WKH VDPH PDWHULDO ZRUOG D¥K®KIRAQRIMWEDRI &REEXWALF
PDWHULDOLW\ KDV FRQVLVWHQWO\ BHHDPVY RORKQTFEGRR\GPREAM
PDWHULDO LV DVVXPMEG WR WK FOKL\ORGAUW QV IHHFRXNVAURGHQH VYV
VLPLODULWLHY WR PRGHUQ WR\V IEWWW RWKHU PLVFRQFHSWLRQ)\

$OWKRXJK UHFRJQLVHG HOVHZKHUH LQ DUHXDHRDRJ\ 'GRYLBIKU
WKHVH LVVXHV KDYH UHFHLYHG OLTKW® HS BVSHD W KH QW | B UW KROQV
VXUURXQGLQJ WKH GLVFXVVLRQ RI FKL®W UBQRQ JPDGHUR V& HW
FRQVLGHUDWLRQV ,W DLPV WR SUHVHQW ERWK D PRUH QXDQFt
DYHQXHV IRU IXWXUH UHVHDUFK LQ WKLV DUHD

Zlo v Z]o Z}} ]Jv v]vsS PC%3&

%HIRUH EHJLQQLQJ DQDO\VLV pFKIMLGRRRG EMHHJXIDUAKLGIGY FIXY
WKH ERG\ LV D XQLYHUVDO KXPDQ HI8HUIRHH MK DR BHNVU , W FIK\L
H[SHULHQFHVY DWWLWXGHV SHUFHSWIKRGK DHJB HVFSWRL LIRRQ W D (
KXPDQ DQG ZKLFK GHULYH IURP WKH ZD\ LQ ZKLFK LW LV FRC

&UDZIRUG DQG /HZLV + ,Q RWKHU ZRUGV FKLOGKRRG LV
WR VSHFLILF VRFLR FXOWXUDO FRQWH[WV -DBRMV -HQNVDBPBG B
3URXW 7KH SRLQWV DW ZKLFK FIKQ ODGK®R RH® GV DFQRE® WL IGHH UA

LQGLYLGXDOV RI GLIIHUHQW DJHXOMXH F®O WXSIDOLO L I/ LMK BN € C
WKDW D GLVWLQFW FRQGLWLRQ RU\uFKDOXKRIR GLIR D AW X PKOLAD GHK[A
ZLWKLQ D VRFLHW\ DQ LQGLYLGXDOGGV QH[RHULAHODAH P IBIKQW HE
GHYHORSPHQWDO FDSDELOLWLHV

ORGHUQ LGHDV Rl FKLOGKRRG DV D WMURH®R RQQQ RPHQHAHDWG Fd
WHFKQRORJLFDO FKDQJHV DQG WKHHOURZWKKR| QWHKHG PREGROKL 6
HFRQRPLF UROH 2XU XQGHUVWDQGLRULRN RK LOKKR-RIBN LIRQ D LY/
PHDQLQJIXO LQ UHOBWWR®Q QVRXPRGADHOMW WR PRDWS®DVW DQG
VRFLHWLHYV ZKHUH FKLOGUHQ FRQWUHEXWHIXAAR®RPLFDOO)XIWWR



MFKLOGY DV HPSOR\HG LQ PRGHUQ (QQ6RYPEKEDIWVWLIQNVEOZLDG HE W
GHYHORSPHQWDO VWDJHV DJDLQ UHII&MRIXIEFQAIXBRGH WX HHY IMH L
'"HUHYHQVNL .DPS %D[WHU

'KHQ GLVFXVVLQJ WKH PDWHULD O LKW\URIIl FlH O 3RKILQD G ® RORIEFIL R ® W
LQ UHIHUHQFH WR DQFLHQW (J\SW L D3QL KXIQGH® VWA @ 6 UG KVL QW R U
(J\SWLDQ FRQFHSWV RI WKH OLIH FREMVNHPRUH JHQ@KHD@0W D
FRQFHSW RI D @aMWL\PBQGLIQHY (DFK LQGLYLGXDO DRFEXPXO
WKURXJKRXW OLIH ZKLFK ZHUH XVHG7KHRU N XOBUH DK W Q B WHHD
MRXUQH\ ZDV FRQVLGHUHG WR FRQWDLQ GLVFUHWH SDUWV 6F
GLIIHUHQW VWDJHV RI OLIH 3HFNVHQWLQHPDBKSGH SLFAXOPQ WA
VXFK DV WKH ,QVFULSWLRQ Rl %DNHKQGEKRQYMXDWHQSE AK L*RG:\$)R |
WKHVH VRXUFHV FDQQRW EH DVVXPIS®&/ LVRRWHTRHFS\D UBRHWH O @
GLITHUHQW VRXUFHV YDU\ DQG W HPMVWHKAS 1D KIMDKOROU VFIDE LSOMHP\D D
WKDQ VRFLHWDO QRUPV %\ ZD\ Rl SDUDOOHO &ODVVLFDO DXW
W\SLFDOO\ GHVFULELQJ VWDJHV RIHIRXUDWHKMHQVKD @ WQ@IH O\H PW A
VXFK GLYLVLRQV ZHUH SRHWLF LQNOHDQEHR GRE\ WK HIYR/ XL \§ 1 R
(\EHQ + 3DUNLQ + 7 KHH VS HR Q L FWK B R uBKU RVIK H |
F\FOH DUH WKHUHIRUH SRRUO\ XQGHUVWRRG

+RZHYHU WKH (J\SWLDQV GLG KDYH VRPHD FRQBEMWSMQ B L BDMKH\D G
EHWZHHQ pDGXOW IDDRK RRQRQ ZD GHRDMMEVDO HWINLIVQEHI OHFWYV UH
LQWHUHVW LQ GHOLQHDWLQJ WKIH KWEW FQPO HV KFHR @ RBUWWH @V RW
FRQWUDVW WKHUH DUH PDQ\ ZRUG\DWW WHOMWK-RX JKV WKH M H UR
WUDQVODWHG DV MFKLOGY WKH\ OLNHOWRDIBY MSHRIWLEVQXDQRFH
WKHVH UHIOHFW GLITHUHQW VWDVHV RDRKXOGKRRG GaLU I HIUHHIW
QRU LV LW FOHDU KRZ WKH XVH RI YRFDEXODU\ RYHUODSSHG LQ

,Q VKRUW DGXOW D QGLVQRLED DLOMKWMGZHQHDQFLHQW (J\SW  +F
GLIIHUHQWLDWHG DQG ZKHQ WKH WXOOVKRGE W\DWRRIBV VGIRU
VWDJHV ZHUH PDUNHG ZLWKLQ WKIQUV,WI LPK ISREKRRGHY IV DMG XE
HYHQ FODVV O0ODUVKDOO DQEL PIOWIRV DWURQVFR Y PH H G \3 W
DQG WHPSRUDO VMRZHH Q¥ SHUDRGR & ® HY G RODPUMHKW DOO El
QXDQFHG DQDO\VLV LV QHHGHG WR FODULI\ WKHVH LVVXHV

Zlo Ev v usS E&] o]sC

$OWKRXJK FKLOGKRRG LV FXOWXUDQWLRQYS RFLFIKA OB URQNMRPR
SHUVLVWHQWO\ EHHQ LQIOXHQFHG HFW HVK D WaKX\D &WNXRRDLREL\
FKLOGKRRG 7KLV KDV RIWHQ OHG WR PLVLGHQWLILFDWLRQ RI |
VL]H RU FUXGHQHVV DUH WDNHQ D VDWWIGEERWHK WHIDOG DIPQL WIHKR
3VLQFH FKLOGUHQ DGHKOMWD ORB O\ WEKDW K VHP Q@ Q VREEWMDIFFW YV~ 6RI

7KH XVXDO H[WHQVLRQ RI WKR\W LYRWGR\F FEY® &XIF& DWH P\
WR\V :LONLH WKH JDMHILH PHQW L RRQ HRX LDO//KRAER B WOLGR@& VO HL V
KLVWRULFDOO\ OHG WR DVVXPSWKRQSDWWDW WKH VDPH PXVW E|

7KH LQIOXHQFH RI WKHVH DVVXPSWLBRWUIWH H[SOLFLWGHQWDU
ZRRGHQ LWHPV DW /DKXQ DV WR\V FDOOHG pWLSFDWVY EHFDX
6]SDNRZVND D8LADAODGO\ KH XXPHHFWWRRREI /) WRQH EORF
JUDYH DV D ERZOLQJ JDPH 3HWWKIRKIKQ®& KIKILE HIHF RQV WU X H



HQWLUHO\ K\SRWKHWLFDO 7KH H[FDW DWR B TVQF&®MXAHD @ KEDDNF N
FKLOGUHQYfYVY PDWHULDO $W 'HLU HO/DEBUBD WOHKIDW]OHV 1LJIXU
SRVVLEO\ KDYH EHHQ DSSURSULDWHUIRWLF K LOXDUOHQV LEIWED & VRIX
HQWLUHO\ LQ 7ZHEWWHW®R QRWRQOM[RDOKWAGUHQ DQG V

7KH H[SODQDWLRQ RI VPDOO LWHPAHDY HIW R PK{. OBBQGI @ KIHWU H VRSUHE
PRUWXDU\ FRQWH[WV 7KLV LV WUXBIGKDNMQ/ IRQGL W R BVD RXAMEVE |
JUDYHV DUH LQWHUSUHWHG LQ D |X\QBGFOHP HDQWWBIOEDR WO/L IZ H W K QD\C
'"HUHYHQVNL RQ M K[ D PLS/O HH P DVOMHM WX GL DG W DS LR XV IRUP\
.LQJGRP RQZDUGV WKHVH ZHUH W UYDZX MO QW R CAKLQWHH QU B RE

DQG HFRQFXELQENIWNKHO \ZURKK BV 1REWD BDFVRVXPEWLRQ WKDW |
ZLWK FKLOGUHQ DUH WR\V VHHPV HVBBEPDOOR UWPH MXIKQWQEHMN |
YLVXDOO\ SDUDOOHO PRGHUQ SOD\MXLGHBLQD RLWXMIBBYDWLRQ
FOD\ IHPDOH ILIXULQHV LQ JUDYHWVLWKDRGDLQWWGVR)IVQ WV DICR
% UX\qUH +H HYHQ GHVFULEHG JUDYH DV RI D 3WRXW
SUHVHQFH RI D EUHDG uMGROOY ZLWKHDUWICQERBRUZID\HY POWKR]

'HVSLWH DVVXPSWLRQV EDVHG RQ FRQWH[W DQG VL]H VXFK P
VXJIJHVWV WKDW LGHQWLILFDWLR® @RILYDWKDIOIDO BDVEHEORQ JRR
6RIDHU '"HUHYHQVNL 7R W X UHQL W R QV B H GE.QHDD GV K G R & O7TH LL
% UX\qUH ILIXUH 7KH RQH LQ ZLUWDK I F K L2O0BA \D \EKRJFLDDOW H
QRZ XQNQRZQ JUDYH DSSDUHQWO\ DOVR DFFRMRIHYHUG DVFRHQE
JUDYH ZDV DQ DGXOW EXULDO %HLQJ LQWDFW DQG ZHOO S
FRQWDLQHG D FKLOG 6XFK GROOV KHMQSBMVMKHU IR B KL RGYUH
FRQGLWLRQ RI WKH ZRW IFRGBXIEM UBEFKQOWGRPHNAD\ 3RVVLEO\ W
RU ULWXDO REMHFWVY ULWXDO SUBPFWPH LV RIWH®LR&HRL KRV |
WKHLU XQFRPPRQQHVV $ ULWXDOQHJSOFEDW L$RQVIR O WRK & LINDH QW
ZHUH IRXQG LQ DGXOW JUDYHV %UX\QUWHX\qUH +  YRWLXKHK
KRXVHV %UX\qUH LIXUH + $JDLQYH®KDUG SAIKDBHG IOLQWYV 2
YDULHW\ RI FRQWH[WV VXJJHVWV WWHK\ ZKHLOHG QRY RFFREUDQ/H
KXPDQ DQG DQLPDO IRUPV PDWFKL®DMW KRMH DQHWH WWKHHG PRV &
EHHQ UXGLPHQWDU\ H[DPSOHV RI VX&HKUWRILIQMGH\ RWKSUR DR S\W HY
WKH YRWLYH FKDSHOV ERUH D KLHUDWLF LQVFULSWLRQ p6HWK .

7KH H[SHFWDWLRQ@Q WWRWDOWR\VE ARVO@GC DLYH ¥ KDLOGRI DY VXPHYV WK
FRUSXV UHIOHFWV WKH FKLOGTV RZRPBDLOQHY GE&\MLFPDOLHRPHVQ X
VLIQLILHUV RI DQ LQGLYLGXDO *LOOHSLHUDYHV UHRDHYHIGQ WF
KDYH QRW QHFHVVDULO\ EXLOW XS D OLIHWLPH RI PDWHULDOO
%XULDO JRRGYVY DUH GHWHUPLQHG EBMARWKWHLYHEW WWEXOWM) GNIYQ GI
UHODWLRQVKLSV QOURMQADWEG WHWIBUHARE 3DUNHU 3H 7K
FKLOGUHQYV EXULDO JRRGV PLIKWNVKXVXDWOKH UQGGDMOWRK WKKIB EE
FKLOG 3DGHU %URZQ \SWRAEICHW KK FPNY RI HO
WKDQ WKH FKLOGUHQ WKHPVHOYHV

ORVW FDVHV Rl pPLVLGHQWLILFDWL RIQW EHW K G& MRRAMW WFLRIFAHHU B IF
RFFDVLRQDO UH HYDOXDWLRQ RI PHFWHQGEDBQ UYRYLR POFRDB OHY VFRE
ILIJXULQHV IRXQG DW /DKXQ 3HWULH\ HW SSZOOODWH SEDMAV oK K H
WUDGLWLRQDOO\ GLVFXVVHG DV WRDV\ DQLEDOV DYRZWLYMHIIO HJ XV
KDUG WR GLVWLQJXLVK WKH ZRUN RI FKLOGUHQ IURP XQWUDLC



KDYH EHHQ UH FRQVLGHUHG LQ UHFHPWVDDHDWND PWEHYVINVXGEIAR
PXOWLYRFDO XVH DQG PDQ\ DUH XQQ@M\H®X lVORS KDY HD W HBIQOD

6]SDNRZVND J X)UHIPRPHOWH KD YH D GQVMIRO WH.AVH LSYDHMEKHH VKD Q E't
MFRQFXELQHVYT WKH\ DUH QRZ EHOLHYIHWGXWR KBPNXYGLRINVNRBBOBY
BLQFK S5RELQV :DUDNVD ORUULYV

+RZHYHU IRU WKH PRVW SDUW W KRIUW KD ¥ XECHHXQU D DP D WGP 8 W |
VFKRODUV EDVHG WKHLU LQWHUS WRWOD WIL\R QPH DI\ W KDW V8 DR/ W. |
VWLOO UHSHDWHG DQG SHUVLVW IPY RZR®HKUBR UL HIYWXQWH UIS
EUHDG PGROOVY DW 'HLU HO OHGLQ®HWFKHE DG HDVWLR\G M QIKW \
H[DPSOH OHVNHOO % RRIWK LHIV pW LB\ DWW 3 6]SI

BHFRQGO\ LW PHDQV WKDW FXOWWRDLQIDXWROFESWRRGNUDROE
LQVWDQFH VR FDOOHG MIHHGLQJ ERWOBHWHMUH IRXQG BWDADHK X (
JHQHUDOO\ WRGD\ DVVXPHG WR EH IRUEDNHGLDUVQOD R\Q VW & B DY
RQ WKHLU GHFRUDWLRQ ZKLFK EHDUWWYWKLIPQD ZWDIQMEY V R6 WK DY
$OWHQP+-OOHU 4XLUNH LHR XIS R W VL Q USHU YRR LEIHG HV ¥
IORZ RI OLTXLG IRU LQIDQWY ODUNRRODWLRQ W KHY SLWHH XV IOHL I
XVHG IRU IHHGLQJ EDELHV 7KH ILJKK HDW @4HHSIL P\QIEG7 B DDVUXRK 2\
DVVRFLDWHG ZLWK FKL Goudp@a FERWH DIGI\QRI EIRPOGIWV VB IXFK ERZOV F
EHHQ XVHG IRU IHHGLQJ WKH XQZHOO RU HOGHUO\ B6]SDNRZVND

2QH SUREOHP ZLWK FEL®E WN QWK HRCHYBWWWHU L DX WU Q Bl FPDAVHULD O
PLUURU WR WKLV LV QRW XQGH UV R DAKGLRQ J7 K K DRAL WIKRK@W L ELHE D'
HWR\VY UHIOHEWYV BIEWRXWG WKHWDMEGE QSP0S/R \GFDWRIUSOD\ LQ WK
WKDW FKLOGUHQEQ\P\W/NHVY. DMK HQRYPWRD WR\V LPSOLHV WKDW W
FKLOGKRRG LGHQWLILDEOH LQ DQ\ PDWHULDO UHFRUG WKLV L
,QGHHG WKH YHU\ DVVXPSWLRQ WK DWK W RN VLTV VW @ H. @ FOXIOFG. HK@,
SURGXFW Rl PRGHUQ :HVWHUQ LGHDYY ® IVRELOGKRWRKES DY MWW R PH
FRQWULEXWLRQ ,Q WKH PRGHUQ VRIQR/EM IF MW FP\[J GLH PUI B X P B R DF
FKLOGUHQ %D[WHU RIWHQ U\ RWX R Il RDRVRU DDPL RV B & W
HWR\VY IUHTXHQWO\ LQFRUSRUDW HFIV SWIG DIRG LLFHDLAD IIRRUFHH VR AL
UROHV RU GHYHORS SK\VLFDO VNMO®Y WRHWRREVGHIOQREO®JIL
DGXOW DFWLRQV ZLWKRXW UHDO ZRW@WOG FREWNIRKGGPHWK)RUW
ZRUGV WR\V LPSDUW EHKDYLRXUV LIQQWRKKOWXBDRO DRIDHBWQHR
SOD\ DQG FKLOGKRRG DV D SHULREBHRHGUGBDBBWY R QH Q OB K P

'LVWLQJXLVKLQJ VXFK D FDWHJR U\ \RO HOESVLKDRW 7LKQ. \D Q ¥ LOIRWY VIR €
GLG QRW SOD\ ,W LV WR VD\ WK YOID\ ZRD \@ B WO H B VWSKLIHWHH E
WKURXJK GHGLFDWHG PDWHULDO SUGNF DWHHWW KIDQG ( E\LSRADLLDRK
ZLWK ZRUN IURP D \RXQJ DJH DV PRWWHBEMBRNH US XFEIOR RILPKH.®
$PDUQD 6KHSSHUVRQ $OWKRXJ K pFK\ REL DWW ERE V TWKRR D GPR
DXGLHQFH FKLOGUBQFRB WH IDXHG WRR WE-H MR X O FHIFVR QLR PIIXFZ H Q K X
7KH\ GLG QRW WKHUHIRUH QHHG W RiLSFULIWFDWALIERIQDN QRGE I8 H R W ® RESH V
LQ UHDO OLIH 'LVFXVVLRQ RI FKIRWUGSE R VL ¥ DEMMUWL B O LWH\U YDHGS
VRFLDO FRQWH[WV ZLWKLQ ZKLFK FKLOGUHQ ZHUH DFWLYH

$Q LQFUHDVLQJ OLQH RI DUFKDHRORWLFKDOFKQDGIUHQYYYR@W H R
SDUWLFLSDWLRQ LQ FUDIW DFWLYRQLHDPRWHW[DPSOH DRYD/WY
%DJZHOO &URZQ 6XFK VRXBLWMVY B UGHYHRRSE H G VL



RI VNLOOV OHDU@IQIDYHHHQILDIVH MQG IHQPHUERUNY ZKLFK KDY
VXFFHVVIX0O\ EHHQ OHEBWQIHE W R ERPQWQW (JAS®/GULFK W
VXFK DUHQDV WKDW PDWHULDO WHBFHVFRYAKDEGUWHQTV DFWLYL

7\SLFDOO\ FKLOGUHQYV LQLWLD QSKRQ\D 0L DXV tYRGGE\CpepaBbieXR HWKG
,Q SRWWHU\ SURGXFWLRQ WKH\ PLJIKW EBIWIKG EL Q@D WEK LROIWWM K|
SUHSDUH WKH FOD\ IDPLOLDULVLQHVW ENP Q@LLWKK QLW M. @IDWKHHGL L
JUDGXDOO\ DGRSWLQJ UHVSRQVLELDKMNHRW H@DLW KW & HUUR & X7 V
DPXVHPHQW2H[SHULBHQWEQYERQ DGRCGW VISRQW ISKLM\LW\GBLWK S|
DFWLYLW\ 7KLV FDQ HYHQ SRWHQWILDOBO OHBYEDPDMHU DB W
GLVFRYHUHG VHYHUDO XQUHFRJQLVDERXOB®D\ XIQDISHNVG 7RBGH
VPDOO KROHV RU WZLJV LPSULQW N GH QM LERI@W LSSR-VIH.E ONHK WK W
E\ FKLOGUHQ H[SHULPHQWLQJ ZLW KQWHHW RW HDMXFX LS R \RAL ESD
SRWWHU\ RU ILIXULQH SURGXFWLRQFWIGDITLWHILNQ WK H DRIHH
HQJDJHPHQWYV ZPLDMKHWKHHOVDPHOG DV DGXOWYV

$ORQJIJVLGH ZRUN SOD\ SRWHQWLDO BPF EYH WR 8 V LGHUHG FIKQ GRG
SDUWLFLSDWHG VXFK DV KRXVHKRBRBELDOWXHD® LQKMWIRO GHBQJIDRIX
\RXQJ DJH PXFK HPSKDVLV ZDV SODFHGDPQOWKRX &KWV U TK\H SSUF
FKLOGUHQ DW ULWXDO DFWLYLWLHV LV VXJJHVWHG WH[WXDO
UHIHUHQFHYV WKHPSDORQWYLOGW \IKIHNWVRY ISYPHHQ KERHGH & DWHEG YLV X
QXPEHU RI PRUWXDU\ VFHQHV GHSIFHDMHIGFEQ A Q UWIQG R | DH3X.@QW W
WKDW FKLOGUHQ DVVLVWHG LQ GRFM\XVWILH W IKW X BIOD/O BIRP @\ DARK]
WKH FRQWH[W RI FKLOGUHQTV HQJOJIJB®E QW IZILIVRKVLVRBLRQA NV I
3DUN I XRWL .RKXW SURYLGLQJ D IUDPHZRUN IRU LV

$ IXOO WUHDWPHQW RI WKHVH DUHRQDAF XN U DFQE H\W XK® W K& WH R €
GLUHFWLRQV IRU IXWXUH UHVHDURKQ TAK IR DADOU HHAL \8 R VE W XIOWG \
GLVFUHWH VSKHUH EXW FRQVLGHUSHODEWLWHKY FRQNWH BM WRKDSLM
DFFXUDWH WR WDON RI D pPDWHUWRO WKOGWRDM RU EBLOOG WHQM
LQWHUDFWHG ZKDWHYHU WKH\ PLIKWHERI| BRWXGHKRREP QLD SIOAL
ZRUOG FUHDWHG VSHFLILFDOO\ IRU WKHP

‘HUH GLVFXVVLRQ WR HQG KHUH KRZAKMLHOG UIHW 2R PG W LKDWH R
VWUXFWXUHG E\ DGXOWYV 7KLV ZRQAORXQ &H BMR DVWUEKIBN RO R KLLAD O
UHODWLRQ WR DGXOWV 'R]JLHU PDWHUULBXOLWL\R XKW FEOUR |
LQGHSHQGHQW DFWLYLWLHVY DQGYWKH PDWHULDO WUDFHV WKH

W KDV UHFHQWO\ EBHWKDONDRRZIOHHERIBHEINV WKHDHA & KLDXGE W X U H C
IUXLWIXO IRU VWXG\ /LOOHKDPPHUMXVW DERXW BOPDIYW G@RW
SUDFWLFLQJ VNLOOV IRU XVH LQ OBWHQ GRIQRWKWXR® SDVVLY
3HHU DFWLYLWLHV RIIHU D FKDQFH IRSDWWHB WRURGJRJBGXLO
DFWLYLWLHVY RQ WKHLU RZQ WHUPV 6LOODU &KLOGUHC
FKRRVLQJ ZKLFK DVSHFWV RI FXO WKW DRMAL P DNVQ WD BEHREK RQRSW
HLWKHU UHSURGXFH VXEYHUW RU UH L QRO IFK @\ S UMHR GLRUDAD
&KLOG VWUXFWXUHG LQWHUDFWLRQRQADRILDGROW NWRIQHW\RD Q
WR FUHDWH WKHLU RZQ VRFLDO DQG PRUDO WDERRV ZKLFK FI

7KHUHIRUH FKLOG VWU XFWXIIHED B/GIDIUIRP QAR FORGPXSIOM \2
LV QRW GHSHQGHQW RQ LW $GXORF VW XYMD/DOXHYG DEVFIKY EWILEGIG
ZLWK DQG DGDSW RQ WKHLU RZQ WHUPYV



8QOLNH WKH PDWWWUXOWWURG DG AWW LVWHMNVFVEKGFKSHMU DFWLYL
RI PXOWLSOH IRUPV Rl PDWHULDO ,I ZH WU\ DQG LGHQWLI\ WK
ZKDW FRQVWLWXWHY SOD\ PDWHULBMR SWKBIWRHQ\O GG W HZJRIDGH €
DGXOW &UDZIRWWFKDHRORJILVWYV PAKR/ \I FLFHWW HD IGHDRAKW 8 B $ W S H
&KLOGUHQ FDQ L QZUWKK R\ WIQWDH UEMW DUFKQRRORHFHVVDULC
UHFRJQLVH WKH GLITHUHQW SHUVS RBWLHYUHL\D OV KXW WKW IO G&BDZ KF
D GHPRQVWUDWLRQ RI WKLV VHH % RXQODFRKVWQXFWXUKE SDWOH |
HQFDSVXODWHG E\ WKUHH W\SHV RWVLIFWRFMMUHLY OWKRRR MAKL-
UHSXUSRVHG E\ FKLOGUHQ IRU WKHLW BX@ \WMQXGWH ERIUWX D WQB\
WKRVH XVLQJ WKH QDWXUDO HQYLURQMWXQ\W O HLIWWKHWL K Q ¥ RW& WL DL
RU LPDJLQDWLRQ LQWR D QHZ REMMNVMFDIQREWMKRWIY ZKLFK LQYR

$UFKDHRORJLFDOO\ W\SHV WZR DQBLIWGOWH H KHQH SKOmDUY GFHRGA | WHR
HQYLURQPHQW PDWHULDOV ZRXOG QRW QHFHVVDULO\ VXUYLY
VRXUFHV GHSLFW FKLOGUHQ XVLQJ QRXVWRHKRFDGWL WRHUP 8 CCDQ G &W K

JHZLV Z IRIGDXUN FHELFW LRIOAN DXYFHKLRPWEMWMNVLEOH W
+RZHYHU FKLOGUH @R \BI0®H WD/ \QEHWY WP @H RRUL Q HSWSHVLD Q IR L
IHZ LQVWDQFHV ZKHUH JDPHV DUH GHSLFEVHSO DIWHAEH U U\ D G
'DYLHV SODWH %ODFNPDQ H\S O DW H6 L P SVHRI0 SOmD
UHODWLRQVKLS WR DFWXDO FKLOGUMHRPE/ VIFFHWHWL X HWW PHDIOR
FRPSRVHG ZLWK PXOWLSOH OD\HUV RLJRMDRURQDUGKWWHQHE S SP!
GHSLFW ULWXDO LGHDV RI VWUKQJWHKYV EHMWZAFH@ R D QB UY DW B OA
WKURXJK FKLOGUHQ ,QGHHG WKDWRY®@LPURMGKLFKUBRDYIHID R
VWUHQJIJWKHQV WKH VXJJHVWLRQ HWRADING WRMALGH SLFW IL[HG ULV

$QRWKHU OLQH RI HQTXLU\ LV PDWHHQDI® IF \OWHX UHREZ B SKQGS RV
PLJKW EH XVHG LG DWMWQLY DIMKHHIM URHEBIO ILLQHL® DIX QSIRBV HQWR VR
'KHWKHU RU QRW DQ REMHFW ZDV GWRLSQBGZLSHKFLLMWFEEPRPRY

VRRQ DV WKH\ GR 5RVVLH ,Q WEBLVROQHFWUSAMFW K DWW RD Y PLDAW F
SRIHUVGRWWHU * $Q\ REMHHW K@ WWYVSRWHQWIIHD O& Y &
ORUULVRQ DQG &UDZIRUG EH WKRW DO RO SKILUGH LIWMNM DU WR

GLVFDUGHG +RZHYHU LW LV QRW HOQ® XEHK XWRH ¢ DLQWXDDIN D7/K\H |
ZKHWKHU WKLV WUDQVLHQW pWR\ VWDJHY FDQ EH UHFRYHUHG

2QH ZD\ Rl LGHQWLI\LQJ SRWHQWLDO PDWHULDO LV ORFDWLRQ
SOD\ DFWLYLWLHY FDQ WUDQVJUHRYV FXDMHX PP[WRQYHQWLRQ@K
WKHUHIRUH LWHW®YRRU FRR QLAMHHPRYE DQO R © BZWSLHRFQWHIBRXL.@G& EH HY LG
XVH DV SDUW RI FKLOGUHQYV DFWLYLWLHV 'R]LHU YRU H[D
ZHUH IRXQG GRWWHG DURXQG $PDUQD )UKENHRDMUBQG® WHYGO F
WRR KLJK TXDOLW\GM @KWMKH KROMHAKHRIBD YRX\ERE VWIKFHW X DO O\ K\S
WKH\ ZHUH FROOHFWHG E\ FKLOGUH@ KL.ODIBUEH THDY W®E H DIFXE K
XQXVXDO PDWHULDO ORFDWLRQV LQ{Q@HUWD:IL® NH DWQAEL H5 & KW W K ¢
+DPPRQG DQG +DPPRQG BFKLIIHU LHV +RZHYHRD W 8 WDDRK 2D
LQIHU DERXW WKHLU OLYHV QRU HG WHNLIQNSHO\RWILIDIWARLAD/G H HSD
FKLOGUHQYV GLVWULEXWLRQ SDWWBGROW NWRF LHWAG 3DRI NEHW W
EHKDYLRXU ZDV FRQVLGHUHG QRUPDWILKYH D BKIOWG WHEG RAFRX QG W
FUHDWLYH IRUFHV LQ WKHLU RZQ ULN1LKWH IRHE®DIDLVRIQQ S UNRKEHHR/ X
GLVWULEXWLRQ SDWWHUQV VKRXOG EH YLHZHG IRU WKHLU SR\
LQGHSHQGHQW DJHQWV2DOWKRXJK FHKLDGLHMWDRBEED QRN P KMHH WL



HVSHFLDOO\ DW VLWHV VXFK DV 'HLU RHOWHG PQ BV RRWL B PDIUGYH @}
DEDQGRQPHQW SURFHVVHYV

$ VHFRQG SRVVLEOH FULWHULRQ LPRBBWHWID RRRQ B WLHRSX USHE
WRZDUGV WKH HQG Rl WKHLU XVH LQ WKH DGXOW ZRUOG &UD
WKHVH DV pXVHOHVVY RU EURNHQ HERKWVN HPIMQK VK PIRN @/ X\QHG
H[DPSOH FKLSSHGW D URKQW W G RSHYROMEV KIDWYH EH AR XQMIBU YV $W
UHFWDQJXODU IUDJPHQWY ZHUH IRXQBDURBNURBIGH RI FODQRU.
ostraca DUH NQRZQ 'DUHVV\ SODWH HGWHSK HZAHUHD O DN HQWIRO
$G KRF FRXQWHUV ZHUH SUREDEO\ XORHG VYDV WRK\DHG \QLRWX DWW WRF
WKDW D EURNHQ VKHUG KDV LQKHUWHYQKD Y B OMR ZEX WH (YIN S\D R OXR
ZLQGLQJ WKUHDG DURXQG 3HWULHGRHV QR IVUMXMWDRPRD W L FD®DOR
FXUUHQW DQDO\WVHV SRVVLEO\ RYHUQORRNHD ZEBOHHEXPERVLED
7KHVH DYHQXHV UHTXLUH PXFK IXUWKHU FRQVLGHUDWLRQ

&KLOGUHQYV DFWKMWMUWLRIWHL B QN MNOVRIMOG DRIXMHIMDLVS O G/VROHYHOV |
+RZHYHU UHJDUGOHVYV RI DUHQD EUWHHDWYRORD Q& HR WK M XCVFSMH|
DFWLYLWLHYVY ODUJHO\ LQFRUSRUDWH WKH JHQHUDO PDWHULDO
VSHFLILFDOO\ IRU WKH FKLOG 7KW\VIHD WKK URIURPKL OEGV M QDIE/R K1
PDWHULDO WKDQ LW LV XQGHUVWDQGLQJ WKH VRFLDO FRQWH
PDWHULDOLVHG

7KH SUREOHP LV WKDW LI D GHGLFWWG® GRRD WKHLUWOLMWH DR BB GOLD
ODUJHO\ ORRNV LGHQWLFDO WR RWWDWWRIGDWKORXJK IPDMHULBQ
LV FRQVLGHUHG gBOMWXWH PDWHUWERE HFKULROGWVRH[BRUDEBXOW R
'"HUHYHQVNL " GQAGHHG H @ KIRW @& MWASIVPD R DWYIFWQ EZAHRUO G RI F
ROWRORJLFDO VW.IWYX | P SSRRHVRPRKGHEVH QY GHN Q/ IFKEW G DQG DG X

$ IXUWKHU FRQVLGWWDE\H RWD ¥ K QF KQRWRH XIRARNX QW W®&DIWWHYHQ
ZRUOG RI FKLOGUHQ LV FRQVLGHUHG DW LW\ RWYQD RIQRWPRI R HLL
&KLOGKRRG H[SHULHQFH YDULHV GHSFAIQWH@Q R ® FO RMVWKHQIG
LQIRUP FKLOGUHQfV SDUWLFLSDWLRIDFWQY LRV W R KL EWWHR @R
GLIIHUHQW DJHV DQG DW GLIIHUHQW RSWHEW R2LPOHQ SIDUOND BIGS
DQG LQ D GLIIHUHQW QXPEHU R| VRFD® FOSDEDLD LBADMHG ROXK
'LWKRXW JUHDWHU NQRZOHGJH RI| KRRQFHILSWKIRRLG/ 26 WL @ W\ SHW
FDQQRW EH H[SORUHG EXW YDULDWILR®Q 2D® G KW R I&WH IRIM VARFW E
WKH LQGLYLGXDO VFDOH DQG IRRQWKRXWWEBLH[SHAWWGVRFLDC

D}AJVP (JEA &

7KLV SDSHU KDV QRW H[KDXVWLYHO\L®LDRALHDW FK LW U HWY K/
SUREOHPDWLVH H[LVWLQJ UHVHDUFR( SBQRDEKHD WRRG UL QI
IRU IXWXUH UHVHDMUKKR | QWKYH. VD E @ X VIIGR QUKRDAVQ GRESOD\] WKLV
WKLV LV WKH RQO\ DFWLYLW\ ZLWKL®KZEUFK LRKLO ®U M@ UDQ\ X
H[FOXVLYHO\ ZLWK WKLV DUHQD DQWGRVRLIY®IQY EWDE®Y HYILW 5Bl
UDQJH RI VRFLDY BOHQV I XOKWMERSKI IRW KH B CCRASIMWFMWR/ RI PDWH
RXWSXW FRVWXPH DQG PRUH EHVLGHV

ODQ\ RI WKH SUREOHPV GLVFXVVHG K@ WKID/GEWE R Q DVWON 8 P RNL RS
UHVHDUFK LQWR FRGOBWKRKRIGH R&OKRIO QI DGU M BIDSMOULYHO\H[SOLFLYV



FKLOGUHQ RQO\ EHJDQ LQ WKH ZDNHVRI JHQGHU BQEKBKXRIDRG\/)
%DNHU '"HVSLWH KDYLQJ LQFUHDRYV H® LIOT KSRIR® LEUHRKAHH R
YLHZHG DV D QLFKH ILHOG ZLWK OWRRGM®RLEZSBAW BQFK R H ROR.
$UFKDHRORJLVWY DUH WKRUFKROH QRQ R WBHILUQBGILW R

WR KDYH EHHD® G DX&HI GREN DGXO WV

2QH UHVXOW RI WKLV LV WKDW LQVWLQFWLYHO\ DUFKDHRORJI
VLWHY XQOHVV WKHUH DUH RYHUWRUHPUL\Y G\HW IVF RG FBH I IV LRXQAK &
PLVLGHQWLILHG DV WR\V WKH\ DUISUM\SLBD ONDK Hi IRDM R WMDHQ W @
LI D VHWWOHPHQ VD G\RHNS @R VG UHHOHED \OW K HR | ZFHKUHD 8 WL OO SUHYV
XVHUV2Ll QRW SURGXFHUV2RI VRPH RFULEHG BWRHRWEK®G LD RWRPD
+XWVRQ 7KH GLIILFXOW\ VG HIENHAQ %/U L\RIU LW K MARH SURE E
PHWKRGRORJLHV VKRUWFRPLQJV LQ WKH TXHVWLRQV DVNHG |
GLVFHUQ KRZ FKLOGUHQYV SUHVHQHAB AFRERWHGE WIF RDWHILHD F®)
DUFKDHRORJLFDO UHFRUG ZKHWKHULRH @RWPZ H &XWDH EREB S B WH Q
IDLOXUH WR LQFOXGH FKLOGUHQ L COHWH USIU QR 'WR RO BBIG G
VHWWOHPHQWY DQG WKHLU IRUPDWLRQ SURFHVVHYV

$V PXFK DV ILQGLQJ QHZ DYHQXHV 18 UW [ SORIWIPIR BKL MGQ HBH V\
HYDOXDWH ROG DVVXPSWLRQV :KD® LVVYXDBWHRQWKBDRWE H Y HYQ
DGXOW FRQWH[WgWWIOH/ WYKDWWY H @RS\RKK IOEIU H D ODQWHIMO SURY HQ
HUHPHPEHULQJY FKLOGUHQ LQ LQWHUSUHWDWLRQ2DQG UH HYD
OHDG WR YDVWOVIRQM BLQIKFHROFOX PDWHULDO

Z (E v -

$OOHQ - 3BKH $UW RI OHGLFLQH LQHMQERHQAW 7KINSOMHWURSROLW|

$UW

$OWHQP-OOHU + (LQ =DXEHHW PHYUWHGHVXYUTLHQW YH Q

$OWHQP+OOHU + (LQ =DXEHUPBWXHIL @ ] XRL WOWDIH USHADL B FH
+

%DJZHOO ( &HUDPLF )RUP DQG 6BRKQOG BVUWBREWWLQIDWR3L

1HZ OH[LFR ,Q . $&KDPSGHIBQ LQ WKH 3UHKLVWRBEDB B X/HDE®R & IO\
8QLYHUVLW\ RI 8WDK 3UHVYV +

%DNHU 0 ,QYLVLELOLW\ DV D 6\IPGWHPKRIHRORIMNU, @DWBRR
BFRWW,QMWLEOH 3HRSOH DQG 3URFHVVHV :ULWRQ{XWURSEBQ
$UFKDHRRRIGRQ /HLFHVWHU 8QLYHUVLW\ 3UHVYV +

%D[WHU - 7KH $UFKDHRORJ\ RI &KLOGKRRG &KLOGWHD CRRWHU
&UHHN $OWDPLUD 3UHVYV

%ODFNPDQ $7KH 5RFN 7RPEV RRQERQ (J\SW ([SORUDWLRQ )XQG
%RQQLFKVHQ 5 OLOOLHYV &DPS \$RU[GE BIUFKOQOW RAR $1) FK D

%RRWK &/RVW 9RLFHV RI WKH 1LOH (YHU\GD®WIUIRIXGQ $HREHW
3XEOLVKLQJ



%URZQ - $ 2Q ORUWXDU\ $QDO\VLV ZLWK 6SHFLDO 5HIH
3URJUDP ,Q / $HBHENDKWGSSSURDFKHY W R1MRZUNRINU \3DHIONR/ L &

%UX\qgUH % DSSRUW VXU OHV IRXLOOHV GH&MLWR HOQ U M MK
GIf$UFKpRORJLH RULHQWDOH

%UX\qgUH 9%DSSRUW VXU OHV )RXLOOHV GH&BILURHOQQYVMGELVDXW
G $UFKpRORJLH RULHQWDOH

%UX\qgUH ®DSSRUW VXU OHV )RXLOOHV GH '"HADLUR 0RQEMANKXW
G $UFKpRORJLH RULHQWDOH

%UX\qgUH ®DSSRUW VXU OHWLBX L@ OHG LMK &DLUR,,,QVWLWXW
Gf$UFKpRORJLH RULHQWDOH

%UX\qgUH W%DSSRUW VXU OHV )RXLOOHV GH 'HLU &DO WDR G LQWW L
lUDQoDLV G $UFKpRORJLH RULHQWDOH

&DUWODQG % 0 %DOOV RI 7TKUHDBXRANG RIQ(3LHFHYQRS LBk

&KDPEHUODLQ $ \ O&RRRRQVWWJIHV RI WKH2FRUBPHSWLRQ RI
$UFKDHRORJ\ ,Q - ORRUHQFQWBLEOGBFBMRE HHEWD QG 3URFHVVHYV
&KLOGKRRG LQWR (XURSRRDGQ BQ F KIDIHFRIOY'RWJIN U 8QLYHUVLW\ 3UHVYV

&KDPEHUODLQ $ QULQORHPRRIQPISH L R QHIKISHFWHQY H Q 3DVW 61
6RIDHU 'HUHEKDRYGUHE DQG 0DWRQIGIR® & ERMWKXOHG J H +
&RRQH\ . 0 $SSUHQWLFHVKLS D®@QPILH R WHG \BWA D DF ®L OURP
OHGLQD ,Q : H@EBKPKRI@BGRI\ DQG $SSUHQWLFHVKLS %RG\ .Q
&RPPXQLWLHV RTXWURFW ISFLYHUVLW\ Rl $UL]JRQD 3UHVYV +
&RUVDUR : DQG (GHU ' & K$ @GUH® W BIHHHZA RRIXERFK BB R J\
&RUVDUR : DQG OROLQDUL / (QWHULQJ DQG 2EVHUYLQJ |

/IRQIJLWXGLQDO (WKQRJUDSK\ RI (DUO\ (GXFDWLRQ &RQ GWKFWLQQ
SHVHDUFK ZLWK &KLOGUHQ 3HURSBRWL BRX D Q EGIUHD FONDLFFHHY :

&UDZIRUG ©6 7KH $UFKDHRORJ\ RI7TBOBWDKHQUI® WKHRWANVR
2EMH&EMMMO GKRRG LQ WKH 3DVW

&UDZIRUG 6 DQG /HZLV & &KLOGKRRG 6WXGLHY DQG WKH
SDMMMLOGKRRG LQ WHKH 3DVW

&URZQ 3 |/ 7KH $UFKDHRORJ\ RI HUDRWW HRDIU@ WXKIH X HFRO |
$QQXDO 5HYLHZ RI $QWKHJRSRORJ\

'DUHVV\ * &DWDORJXH JpQpUDO GHV $QWLTXLWpV PRSWLHQQH
2VWUDFD &DLQUADLWY GWEWRKP RORJLH RULHQWDO

'DYLG $ 5 7R\V DQG *DPHV IURP 0.DKKQPLRRW R H FOVD IQFEG H MW +
$ *DEDOOD DQG . $OLPWVHW@®RIHEQFLHQW (J\SW B6WXGLHV LQ +R
‘DUPLQVWHU $ULV DQG 3KLOOLSV *

GH *DULV 'DYLHXH1I0DVWDED RI SWDKKHWHS DQG 3NKW W KHRQHBR



(J\SW ([SORUDWLRQ )XQG

'HVURFKHV 1REOHFRXUW & 3@ RQFRELQBW GX 0RMKD GABNLIMN
GH Of,QVWLWXW )UDQoDLYV Gf$WFKpRORJLH 2ULHQWDOH
'Li] $QGUHX 0 DQG /XF\ 6 ,QWURGIEWIBRQ/ X,R\ 0 6 Lil%$mE

(GZDUG TKGBIV$SUFKDHRORJ\ RI ,GHQWLW\ $SSURDRKWHKWYLWRWAHDQG
5HOLJLRQGRQ DQG 1HZ <RUN 5RXWOHGJH =

'R]JLHU & $ JLQGLQJ &KLOGUHQ FI\WRKIR&K\L G 8 UWH Q7 DAV $6_KHXED
,OOLQRILOGKRRG LQ WKH+3DVW

'XHOO 37KH ODVWDED RI 9ROHUXKDFDJR 8QLYHUVLW\ RI &KLFD.

(PHU\ : % 6PLWK + 6 DQXEALRUMUGHVY RI %XKHQ 7KH $UFKD
/IRQGRQ (J\SW ([SORUDWLRQ 6RFLHW\

(\EHQ ( 'LH (LQWHLOXQJ GHV PHQPKAK®D LIFKVE R H IVQERY © W H IQF
OXVHXP +

)DKODQGHU ) 6 XEDGXOGURQ ONASHOWRILIMBOLE &Q 0 /DOO\ DQG
5H 7TKLQNLQJ WKH /LWWOH $QFHVWRU 1HRORHUVRIHFEWIDYQP
&KLOGKRREBEUG $UFKDHRSUHVV *

)LQOD\ 1 LG .QDSSLQJ 7KH OLW\DIAY &K LG U H@R R QH/ LD/QIGL R
 QYLVLEOH 3HRSOH DQG 3URFHVVHV :UMWR @3 URISHIHY $UFE D&k
JRQGRQ /HLFHVWHU 8QLYHUVLW\ 3UHVV +

YRUWHV 0 6RFLDO DQG 3V\FKRORQLFDO HEBHF V6 X SKBI0 HPXK
SHSULQWHG LQ - OLGGEKHLWRBQWHRG$SGXOWURBWXGLHY LQ WK
(GXFDWSROWLQ DQG /BQIGRQRIBQHYINV 3UHVV

JUDQNIRUW + DQG - ' B7KHGGEMRIUINKHR@GR® (J\SW ([SOR!
6RFLHW\

*DUGLQHU $/DWH (J\SWLDQ 0 LVEXDWODIM H\RQGDWLRQ (J\SWRORJ

*UHHQILHOG 3 DQG - /DYH &R J QEXADWL RS HBW'V FDIJ QIR
BWHYHQWR@WEBYDO 3HUVSHFWLYHYV RIQ&HKILDOEEF LV FRO RSH HBDIQ

*LOOHVSLH 6 ' $IJHQF\ 3HUVRQKXKRREH BOQXK B R UWMWRFD WK 5L $UX
-RXUQDO RI $QWKURSRORJLFDOt$UFKDHRORJ\

*ULPP |/ $SSUHQWLFH )OLQWNQDAS)SWU 8JD 6150®RALIIO0 B WB W
3DOHROLWKLF ,Q - 6RKLIOWG UHOH D B G VONDLWHREDIGIRAD & KR YWXO H G J H

+DPPRQG * DQG +DPPRQG 1 &KLOGAWRBOD® $U FIKDMRI
'LVWULBRWURBDQ $QWLTXLW\

+DUORZ O 7R\V 'ROOV DQG WKRR®WRU-LQO *&JXEWX WDH) 8 |1 7& K
7TKH 2[IRUG +DQGERRN Rl &KLOGKRRG DQG (BXEDRIURCQ 2QRW&
8QLYHUVLW\ 3UHVV *

+LQHU 1 5 DQG - O0*UMZIH}M XS LQ $PHULFD &KLOGUHQ LQ +L
SUEDQD 8QLYHUVLW\ RI ,O0LQRLV 3UHVV



+LQVRQ % JURP WKH ORXWKKL®RE % 0Q ES$YFEHMIY EKSWW |
bJ\SWLVFKH 6SUDFKH XQG $OWHUWXPVNXQGH

+XWVRQ 6 5 SOKW. OSEKKHQTF KXAEW L O S$ (5RIDMKV WRRQ BRX®J 6 XEM
$UGHQ DQG 6 5 7HOHWBRRF). BIG V[SHULHQFH Rl &KLOGKRREB QRUPTHR |
8QLYHUVLW\ RI &RORUDGR 3UHVV +

-DPHV $ JURP WKH &KLOGY{V 3RRRLVD @ I& RICHAN UXFXH R Q (R WK
SDQWHU %UWIRAMMRHIGDO S3HUVSHFVWWDVPHVY IRQAIBKEOBBHHIOGIH 8QLYHUYV

-DPHV $ DQG $ &BRXWUXFWLQJ DQG 5HFRQVWUXFWLQJH&KLOG
6RFLRORJLFDO 6WXQ@VIRIU&K ISRXKMRORHES J H

-DPHV $ &QGHRNMWBXWMHRUL]LQJ FRIDPEKRBGH 3ROLW\ 3UHVV

-R\FH 5 $% *LUOLQJ WKH *LUO DGXF¥R\RQJIJRWEB X®WM\K FKG
OHVRDPHRUPEB $UFKDHRORJ&

.DPS . 'KHUH +DYH DOO WKH &KLOWGR H @ K{RIDSRORREGH O WRF K
$UFKDHRORJLFDO OHWKRG PQG 7KHRU\

.DPS . 1 7LPPHUPDQ * /LQG - *UD\ELOOFBY®BULQDWRIZYGKR
JLQIHUSULQWYV WR )LQG &KLOGUHPHQLWBE $QWKIMRB®RILFDO 5F

.HPS % S5HYLHZHG :RUN &RPPRGLW\ BHUIFRIY I$R R FRRIR BLDP

WKH 9LOODJH RI 1HFURSROLY :RUNPHRXD\WW D/F&KXHRAHV\EWLDR) $UFD
+

.HPS % +RZ 5HOLJLRXV ZHUH &REBDREGELH GW FKDFHRIOIRG VY F D

+
HPS % $QFLHQW (J\SW $QDWRP\ RGD(GLWLEBRQVIRQEBRQ 5RXWO

.RKXW % O %XULHG ZLWK &KL O GDWHQ p BRAMMPONGHKUIRIRUCH WQ QWK $H
—+

.ROWVLGDG6RFLDO $VSHFWV RI $QFLHQW (J\SWA[DRU 'R PHYVAKIDAH RISk

IDYH - DQG ( :HUWXNDWHG /HDUQLQJ /HJLWLPDW I BREWISEHU L
&DPEULGJH 8QLYHUVLW\ 3UHVV

/IHVNR % 5DONV 5ROHV DQGKIUBWRIV, QRIUNHVUNR MG 9LOO
HO OHGLWKDFD &RUQHOO 8QLYHUVLW\ 3UHVV +

IHZLV & &KLOGUHQTV 30D\ LQ RXE@W D& O KRR E YLIO W R B OC

+

ILOOHKDPPHU * $ &KLOG LV %RUQ$UFRKH HRKQARIAF\D O RYUKDWE
1RUZHJLDQ $UFKDHRORJLFD# 5HYLHZ

ILOOHKDPPHU * 7KH :RUOG RI & KIQO/MUSHQC GUH Q6B QIEH O D'W
&XOWXREGRQ 5RXWOHGJH =

/ILOOHKDPPHU * SUFKD RRPBODXRIXPKLOG KRR G



IXRWL . $UWHIDFWV DQG (QFXOWXWRWORIQY R @DPISIDHWH QL H?
7XUNX ,Q 9 ,PPRQHQ 0 /HPSLDLQHRUMXGE 8 RYRKWHQGBKIO $S5W
OHGLHYDO $UFKDHRORID ULQOM)IUQYQDRGE®QLVK 6RFLHW\ IRU OHGLHY

ODUVKDOO % 7KH 1XUWXUH RI* &KWO G UHHW LY SHEFQHQW (J\SV

OHFNHO 5 $ &KLOGKRRG DQG WKHRNWYWOWRY IRD QW P & O3 HAYLL\HV
+

OHVNHOO / "\LQJ <RXQJ 7KH ([SHOLMHGFBFED HRONRK LOFW O HA

I[URP &DPEULGJH

OHVNHOO $UFKDHRORJLHV RI 6RFLDO /LIH $JHHG@GW][ (X2 DRWUWGHW
%ODFNZHOO

OHVNHOO / &\FOHV RI /LIH DQG DHIBWXKU FLKODJHUFDANRLIRHE D@ BRIO |
$UFKDHRORJ\ *

OLQDU & - DQG 3 / &URZQ /HRQQ L¥YQ QOGS R ® B M ORER G
$OWKURSRORJLFDO 5HVHDUFK

OLIRJIJXFKL . 7KH &KLOG DV 1RGHURI 3QVW 6BRUMNHNWM QMU B QK
&KLOGUHQ DQG ODWRQIGR®M & XA XWXOHG JH +

ORUULV ( ) 3DGGOH 'RO-®WX DR 3RMIUWRKIHP B@AMLFDQ 5HVH!
(J\SW +

ORUULVRQ : DQG 6 &UDZIRUG 7QBV$ YKKHIRHURORQV ROl BRDGBV

L% LRJUDSK\] &K LIEGKRR\G/LQ WKH 3DVW
1HZEHUU\ 3 %HQLD+DVRQGRQ .HJDQ 3DXO 7UHQFK 7U<EQHU D¢
1HZEHUU\ 3 %HQLE+DVR@GRQ .HJDQ 3DXO 7UHQFK 7U<EQHU D

ILHXZHQKX\V 2 7KH 3DUDGR|[ RI &KRIOGQDXERX Wb HXYQEZ$E
$OQOWKURSRORJ\

3bGHU ( -6\PEROLVP G6RFLDO 5HODWLRQV DQG WEHPDILWNUSU
2[IRUG $UFKDHRSUHVYV

3DUN 5 : 6L]H &RXQWYV 7KH 0L QLE®RRAH LY FR B DARIR MRIIW.

3DUN 5 : *URZLQJ XS 1RUWK ([$Q@KUDGKRKG 1$Q VKIOH RO RO
&XOWXUHV RI $UWWKP PO FDO 3DSHUV RI WKH $PHWREDQ $QW

3DUNHU 3HDUVRQ 0 3UDFWRBMAXDER FLH®BOQ D\WYKEQRBHRIKFDHRORJILF
, +RGGHUWPHBOLF DQG 6WUXFW X&JDRE $UG KD HRDREULGJIJH 8QLYH!L

3DUNHU 3HDUVRQ O 7KH 3RZHU I XYW RYVE L $ V FEKHDWI RHDHRQ LW R B
'HD@&DPEULGJH $UFKDHRORJLEDO -RXUQDO

3DUNLQ 7 /ILIH &\FOH ,Q 0 +DBORZOWXE B0 /DLXIWHRIEF\HRH GR\K L



)DPLO\ LQ $QRLRMGWWHUJ

3HFN : + 7ZR 6HDWHG 6FULEHR/XBERDQIRMWVI\(SWKWE HQ FKD
*

3HWULH : 0.DKXQ *XURE DQGR«DZP@D.HIJDQ 3DXO 7UHQFK 7U
3HWULH : O07RROV DQG :HPGRRY %ULWLVK 6FKRRO Rl $UFKDHR
3HWULH : 0 ) DQG 4XDHPCGO DQYG %DBQBRQ %HUQDUG 4XDULW
3LQFK * &KLOGELUWK DQG )HP D)XDHDQEX §PQHYDND OHD U HC

—+

BLQFK * O9RWLYH 2IIHULQJ¥[MRR GDWHKHRIWLWWK ,QVWLWXWH

3URXW $ &KLOGKRRG %RGLHV &RGVYWU XFQV LR QREEMH/D FH C
&KLOGKRRG DQG BRRQHWDOJUDYH ODFOLOODQ +

4XLUNH 6 )LUXTURHAY RU&ADV XD 04 XEMNMDKRCQ , QWEBLHIWH 6,%
+

4XLUNH 6/DKXQ $ 7RZQ LQ (J\SW %& DQG WKH fRQWRQ\ R
*ROGHQ +RXVH 3XEOLFDWLRQV

AXLUNH 66LUWK 7XVNV 7KH BORKXUQ RIRDMBMW[W APROGRQ *ROGH
+RXVH 3XEOLFDWLRQV

SRELQV * $QFLHQW (‘L\SRXL\VD/Q BB® YXD® (MSWROR J\

SRELQV * S5HYLHZ *URZLQJ XS LQGQFLAI®@ WDFE - DB & RRYD
(J\SWLDQ $UFKDHRORJ\

5RIHUVGRWWHBRF{DOL]LQJ &KLOGUHQfV 7R\V $Q $UFKGHROR
OLOOHQLXP %& +DUDSSHB® DIHUUDHAHRPVIWKIM BDDWE U RIGNIBDQ 9'0 9HU
0XOOHU

5RVVLH - &KLOGUHQYTV &UHDWLYLW\ LQ 7R\V DQGWXIDV X@Q DY ISDX
6DKDUD DQG 3HDFBDSKEDMH®RQYHUHG DW WKH )RXUWKS3IRNGLF
+IPHHQOLQQD )LQODQG W # $XJXMFHVVLEOH RQOLC
KWWS ILODUNLY VLADPHHQO/IKQQHD IKE[WWDP BR DOV QH G

6FKLIITHU 0 Y RUPDWLRQ 3URFHVVHV RI WKH XM RIORIHFDO 5HF

BKHSSHUVRQ 0 'LG &KLOGUHQ %WLCR3 $WKIH B QEXCHOEN D(Q\ S W
-XQH $YDLODEOH RQOLQH DW KWQFSIV ZHXWKHIXG FELDG
WKH DQFLHQW HDWSMOL®I) FRRRHR/VHG

6LOODU % 30D\LQJ ZLWK *RG G&HHMW BODO BE G FH.SM DRQW IR
$UFKDHRORJLFDO 5HYLHZ IURP#&DPEULGJH

6LPSVRQ : .7KH ODVWDEDV RI 4DU DQG ¥RVWRQDQ@XGVHXP RI )LQ

6RIDHU '"HUHYHQVNL - (QJHQGHULQJ &KLOGUHQ (QJHQGHU
HGMYLVLEOH 3HRSOH DQG 3URFHVVHV :UNR/LRU RSP $ DRKD H

—_—
—_



/IRQGRQ /HLFHVWHU 8QLYHUVLW\ 3UHVYV

6RIDHU '"HUHYHQVNL - 0D W H U L D(S & ¥ @B YL IR @G K RN W & R QD W
&KLOGUHQ ,Q - 6RIDMKULOMWHNHDYSLOPB/ROIGR®M & XRMWWKXOHGJIH =

6WHLQGRUII * 7KH ODJLFDO -RXYEDP®RR$QALH QDO WHIW $UW
—+

6XWWRQ 6PLWR\WODV & XDHZXURIUN *DUGQHU 3UHVV

O9DOEHOOH (OpPHQWY VXU OD 'pPRUQDSGNESHWY OMH\3|
'RFXPHQWDLUHYV GYeSRIXKLBUDGBREHAKHUFKHY GH O, QVWLW
GYeJ\SWRORJLH GH /LOOH

:DUDNVD ( $HPDOH )LIXULQHV IURP WKH OXW 3UHFLWERQ &RC
JUHLEXUJ $FDGHPLF 3UHVV

"HQGULFK : HGUFKDHRORJ\ DQG $SSUHQWLFHVKLS %RG\ .Q
&RPPXQLWLHV RIXAWHRFRWILBRKH YHUVLW\ RI $UL]JRQD 3UHVYV

:LOHPDQ +LGH DQG 6HHN 7KH $UFKDHRWRRXB| EHRPOXKRRG

'LON 5 DQG 0 % G6FKLIIHU 7KH WWFKQ HRXYR R®R HBIDFED@V
$QWLTXLW\ %
'LONLH / 1RW OHUHO\ &KLOGYTV 3DV F&UB BVRL@ R D\ +LR/ W

&KLOGKRRG ,Q - 6RIBKUOBUHWQHQYG LO BIWRQIGIR™ & XRXWKOHG JH



DS &] o0]SC v HMOSUE 0 E % E} 4 S]}v Jv v}
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&XOWXUDO UHSURGMNPWDBSG WKRODF EHE QR QLWKHVRXWIPAHR DQG SDW\
HOLWH SDWWHUQV KDYH EHHQ LQWHUSUHWHG DV KDYLQJ WULF]
DGDSWHG WKRVH SDWWHUQV 7KH SODFH DQG UROH RI QRQ HOL
LQ RWKHU FRQWH[WV VXFK DV 1XELD UHPDLQ XQH[SORUHG ([D}
VXEMHFW DQG VEKRODUVKLS KDV FRPWPRIQG\ WHISHIRWEGIXE® R MWHKXO
QRQ HOLWH JURXSVFDAKH VL Q VWG VRR W WGHL[WWF RV VAIDRWDWH R FXOW X U
EHWZHHQ (J\SW DQG 1XELD 'LVFXVVLRQM RQLXYEKDQWB SH B FW HR
DFFXOWXUDWLRQ PRGHOV WKDW XQMWMRZAH YHIEFH QYW \URRML @D W@ C
HOLWHV VWLOO UHPDLQV D JDS DRGWR GXDW WRD DHUBIG RS W HRSG
XQYHLO WKH SODFH RI QRQ HOLWH JURXSV LQ VRFLDO UHODWLR

+HUH , SUHVHQW VRPH UHPDUNV DURWQR QVIKRF X \GIHDI RIQFR A O ¥
FRQWH[WV 7KH DUJXPHQWYV VXPPDURWERWWRIP X$8H TCEEH RIKAHK J|
DGPLWV D JUHDWHU SDUWLFLSDWAWR QDFIWVQRQ \HODR @G \WKR XS W K IQ
IRU QHJRWLDWLQJ SRVLWLRQV DQG LISXO@WILLRIQH R | WAKOWREXU K D\
DVVRFLDWHG ZLWKKUFEWMURG RWKHBRIDEY EHFWHZHNG DV FRQW
UHLQIRUFHPHQW RI H[LVWLQJ KLHUIDRUFKLGLW FXRAWL BBQ FH UD BRUH
ORRNLQJ DW WKH DYDLODEOH GDW DHWWK D@ V¥ DWW W R P& W HWIRX
DGGUHVV

7KH SDSHU EHJLQV ZLWK D JHQHUDQVIGR®Y FIXY¥ (I RSW R D R X\O QG C
HOLWLVW WRS GRZQ DSSURDFKHV WRWGHDWBVGHHUHYBQ$SHURIPV Q
UHODWLRQDO SHUVSHFWLYH RQ DJHWE\QDQ/®R AL DQVKHH D BWEI
YLHZ RQ VRFLDO KLHUDUFKLHV FRQWVW\NQ VR D®LLAHEA YV K/IRFL DAK |
UDQNV H J HULFKY DQG pPSRRUY HQDBWRRQWR Z HWXPRQIKHU WK H
FRQVLGHU WKDW WKH PDWHULDOLWYHRUR®® HQ LWWRHF LEDXOU LUDHAD\D \!
SRVVLEOH WKH DSSURSULDWLRQ URUWDMWILRIF RW ISPQV W& G QW KBV
FRQWH[WV RI LQWHUDFWLRQ ([DPSOHNHWHRUWPLHMZD LK HIB P RURQ
SUHOLPLQDULO\ DVVHVV WKH H[WHBONMRWR Z& LOFKDW® Bl & & HV & DW D |

MOSUE 0 E % E} L S]}v]v v ] Vvs PC%3S

7TRGD\ VFKRODUVKLS LV HIWHQVLYHORIDXMXWHH HROLW KHL ®@ RAWLMHU
VXEMHFW KDV EHHQ H[SORUHG VL@FHLMWKHQXKPPHO\RE D\ XREIOW K BIWG
GLITHUHQW DVSHFWV RI PRUWXDU\ FRXZVOANRFPM RHVBRWWXW KL W
SDQRUDPD HYHQWXDOO\ UHSURGXFH&HWQ@FIHQWUBXQWHEK® HS HT
GHFRUDWHG HOLWH WRPEV WKHLU VREMHARN W VIVDE OLVRALY K DY)
PRUWXDU\ EHOLHIV DQG FXVWRPV RI WKH ZKROH VRFLHW\

5LFKDUGYV LGHQWLILHG WKLV SKHQRHWZRQ ®W WK H PWEPEFEDRE
SUHRFFXSDWLRQ ZL® K UNDKHH WP RQ X-POHLYWWHMDK I GHL[ 8 HQXBIOR I IDFFHV V
UDQJH RI PRUWXDU\ EHKDYLRXU LQ (J\SWLDQ@HFWERWNV LRI (J5



IXQHUDU\ FXOW XN KR ISDHQWHLQHW DRAQ GVL B [SOHVWHL G R EMB LH IV

WKH HQWLUH SRSXODWLRQ 7KHUH DUH H[DPSOHV WKDW LQWHGC
QRW SURYLGH DQ DROUWIHQVD B WALYHHVHNR/GLERTE / IF R Y D4D0. Q &XUUHC
LV JUDGXDOO\ LQFUHDVLQJ RXU DZDRRAQMYXNUR IEB KDUWHIRWH U Z&KL
VHYHUDO VWUDWHJLHV Rl GLIIHUHQWLBDURBQ QSO0 DAKIKEL LE\RBQ |
FRQFHSWXDOLVLQJLQWKAHD @RH O 6L O)RHMW UHOARILGIXWH M QRED H G J H

WRPEV Rl WKH OLGGOH .LQJGRP FRUWHVERQEBPWR D VSHFLILF VR

7ZR RWKHU SKHQRPISGD RD FHKHW W RHERQWOQU DIOSWH DR BYFWDHR C
LV WKH GLVFLSOLQHYV HPSKDVLV RW WVHI W& DDOU FRXKR E R J 2 R
VWLOO UHSUHVHQW D FKDOOHQJH QVU\SRRD®DWHIBEK EMROR/I\I RKX
VRXUFHV ZKLFK PD\ KDYH OHG WR DYHOXUWHN GDSHW AHS WL R Q/ RX
H[FHOOHQFH D VSHFLILF YLHZ RQ WRAUIHWURYLGHY HIWDLESP?BW Hl
DUH QRW H[SOLFLWO\ SUHVHQW LQX WH[WV U DUWFXNNSRQV DBE
OLPLWDWLRQV RI WH[WXDO HYLGHQNH DUHG6QRW OQ WZH [MDV (B TBYWHR
XVHG LQ WKH H[SORUDWLRQ RI VRFRDGHRR RSRXIQVHRQ DVEKEG WK
RFEFXSDWLRQV DQG VRFLDO JURXSV .DWDU\

6FKRODUV DJUHH WKDW IURP WKH 0MGHEUDH \ LVOH PRV \DW B UMWR\E (U
VRFLDO HYHQWYVY 3DUNLQVRQ SDVVLP ,Q WKLV FRQWH[W
WR VRFLDO JURXSWLRB® | IWRHBWIQH U IR XBMG GAH LIQQMBIRP WH[WV
HHOLWHY RU PQREOHVYT IURP WKH WHOREOHYT RU pORZHYHEO RZV
GLVFRQWLQXLW\ EHWZHHQ WH[WV BDQRSDFBWW ZIHG! FX-O PO GWh
WR PLQLPL]H WKH PWRPE SUREOHPT\9/Q & DWUF EBHRORULWW RQ I
WH[WV HYHQ WK RMXIKVPIDWAH B ZQOS BWHREDWLR R LGIWBULFK

7KH RYHUDOO SUREOHP ZLWK D WH[W EDVHG DSSURDFK LV WKH
RXW 7H[WV ZHUH ZULWWHQ DQG FRQMXHFH O FE\ZW K RALR-DA B B BLW K-
YDULRXV OHYHOV RI OLWHUDF\ PDO\WE HVL B YW WR.DMHHGG L\Y KIDQ\F I0HHQ/W
WKH SRSXODWLRQ PXVW KDYH IXOO\ BR®DQDXN\HG WKHLIHYWW
([FHSWLRQV PD\ EH YHOIQDUG\VZ RURK@W 'BEKUFKQOZBMOG KDYH EHH
E\ ZRUNHUV ZKR FRXOG ZULWH DQGNUMPR G OTKXV WIKWM R DS B D JHA \
D VSHFLILF VRFLDO UDQN /HVNR FI $PEULGJH

$QRWKHU SUREOHP GHULYHG IURP WWKD\EDWKIE OIS\SHRE D RAKHW A
SRVVLELOLWLHV RI QDPLQJ DQG GHILQYDQHABWIKHU JURBWLP Wi
WKDW WH[WV FDQQRW EH VHHQ DV VBLRI® F W@ \WK[I$ UFRQM Q D UAR R
H[SUHVV HOLWH VWUDWHJILHV RI GLIIHUHQWLDWLRQ LQ UHODW
HOLWH RQ WKHLU RZQ SODFH ZLWKVQWWKHUVREDRD®LM W LRXF WK
SLQWHUPHGLDWH  JURXSV

7KH $PDUQD 3HULRG RIIHUV H[DPSOMV R CLUIHRM/QWUOMXHBYV R
$PXQ FDUULHG RXW LQ WKLV SHULRG IRU LQVWDQFH LQ WKH W
FDUU\LQJ WKH VDPH VLJQV DV LQ WKH @R FFH \RU HIPPXIQQ Z HOUHG GODH
OHYHOV 'HU ODQXHPUMKDHRORJ\ DW $PDUQD DOVR SURYLGHV F
WH[WXDO DQG GHFRUDWLYH SDWWHURXO EX QHR Q HH D L WHHU U BRRXR
LQVFULSWLRQV LQ IUDJLOH ZRRGHQQFHROILWNY .BIRBDLQHG RX\WHL
SURGXFWLRQ RI WH® XDRP SRYPWDORYYVDW/QG USQFWRYHRO WKR X J
RFFDVLRQDOO\ IRXQG LQ WKH PDWHULDOLW)\ Rl QRQ HOLWH FHP



BFKRODUV EURDGO\ FRQVLGHU WKHRSUHQHQ@FHFRIQWH[W XDV |RE
SDWWHUQV E\ LOOLWHUDWH SHRSOHLQBBFXQWDW D HR XWKE& \L Q VF |
HOLWH EXULDOV DMQ $ADUBQUMN \FRGO ®KEHV YL HZQ¥XQ BN UMW SODFHV \
SDVVLYH SRVLWLRQ ZLWKLQ VRFLHWLRIW D7KHBHSRWUH OW KRl HH@
GULYLQJ IRUFH RI VRFLHW\ VSUHDG/LODWQ HU YV LFN® H QRZYD W
JURXSV

$ PDWHULDOLW)\ IRFXVHG DSSURDFK PDN\EHQ DEKOM GHELWHAURI
UHSURGXFWLRQ ODWHULDOLW\ RSOGO XNE UK RW ISHDW KRURR EH \
PRVW LPSRUWDQWO\ QRQ HOLWH DJHQF\ $JHQF\ KDV EHHQ D |
OHDVW IV KRZHYHU VFKRODUV KDRMNJHKRSKDWIKWHH G LMF I SYOD.ID
WR VRPH IODZV LQ LQWHUSUHWDWLRQ %DUUHWW 5REE

7KH GLVFXVVLRQ RQ FXOWXUDO UHSWPDG XEMQRIQW. QUAR QDH QEF
XQGHUVWDQGLQJ RI DJHQF\ $FFRUGLQDUDFR HRIEEW EP JRIQEQ G VY
UHODWLRQVKLSV LW LV WKH VRFRLZQ®\K UG SWRRFGDPWL M B DTV DROQ \

S5REE DOVR HPSKDVLVHV WKH pUHODWHIURQD®L WS GR.ID W HYQ
UHODWLRQVKLSV EWRWIM Q QL IEHWHEOWQRDWKWRP DWQBHPDW HH +RG

7KLV SHUVSHEWLYH DOORZV XV WR \RMBW RRRK GEWR WE BVMKAK DH R D
(J\SW DV ZHOO DV DSSURDFKHV ODFNLQJ FRQVLGHUDWLRQ RI |
FHPHWHULHVY 7KH UHODWLRQDOLW\RDGERPSONHGE REF\LBREEQWHI
ZKLFK QRQ HOLWH JURXSV DUH LQFORGHITRQ7KE UW HR UFH1 P MWK H U
XQGHUVWRRG DV H[REHDOLQQ WU IDFBRIGRADXNY EHWRXISMQLQ VRFLHW
WKLV DVVXPSWLRQ WKH GHEDWH RYRRURXPRPSUH] WHS HPX O
UHIOHFWLRQ RI HOLWH SDWWHUQV VOR \ORIQ JHKH BWR K DF HQ RR PSOR
VHWYV

1RQ HOLWH PDQLSXODWLRQV RI FXGWRHDIDQWRWWHX\QV,WQRBHE @\
UHFRJQLWLRQ RI QRQ HOLWH FUHDWLYDWWH JVLRIFL R D QHIWR ML DM E
GLITHUHQW FRQWH[WV LQ VRFLHW\ WKURXJK WKH FRQVWLWXWL]I
DIJHQF\ LQ %RXUGLHXfYV SHUVSHFWLYHZIZWK OWK B OW R Q@GHHIDE \ W
VXEVWDQFHV2>«@ WKH UHDO JURXSVHIMERVRQHXPEBUP D WR VB | |
H[SHQ Vdtidhships % RXUGLHX W WKXV EUHDA\-WQ WILWHKH GV K
DSSURDFKHV WR (J\SWLDQ PRUWXDU\ FRWQMWMCH[RWQ REKWCHEF VWMIP TV
WHFKQRORJLFDO FKDUDFWHULVWHFR/DWBH ED QIFYWM RFIL BXOULDRXYS

7TKHUHIRUH |, SUHVXSSRVH WKDW ZH FDQQRW LGHQWLI\ VSHFLIL
DWWHPSWHG WKURXJK WH[WXDO VRXBRBDW SRUMSHBWLR E ORXZ\V(
DIJHQF\ DQG FXOWXUDO UHSURGXF® LIRWQ SPDWHR L VX F X@ONWWKZRIULN
ZKLFK QRQ HOLWH JURXSV SOD\HG GIWHUERQWHDRORIN EIHAFERIU B §
SXUHO\ UHIOHFWLQJ VRFLDO LQHTEDWKWYDM\R | ROAN R WILDOMIVR\Q @ R
LGHQWLWLHYV

6RFLDO LQWHUDFWLRQV UHSODFH DRGXNEWNBB GRZ QW LRHZHR N PK
DFWLYH HQJDJHPHQBW/L WK UIRRXY K @ DWRIQMLON IVJ RP HFRWW HF[W XD O
VRFLHW\ WKURXJK WKH FUHDWLRQ ®VY IPRER | RAVDKHR R GRH VH FLDAX
PHDQLQJV DQG IRUPV 7KHUHIRUH F)ROW K WDIOH UBIBQR GRX FWRLR.@®
ZKLFK H[SUHVV R®& GWHVRLIEH FQRELE® WERQY HRDBBWRSWLDO DQG
DQG RQ WKH RWKHU WKH UHSURGXFPW MRKQ RXJ K [ MWKHL Q Q WIREB DI



GLIIHUHQW JURX PR QIDWHQROWHRIQMSY BQYRGRWHKBUQRWR RQO\ DS
UH VLIQLILHG S D WHAQHHUDW HEX W@ HYO RR HZ\L VDK WRHW K FIRIQ WEDFF H V2 E R \
FXOWXUDO

&E}u SE] lo r }AV % @EN03]Jwe VS E puIFlwe E %u&ES g 3]}v

9HEOHQYV H7KH WKHRU\ Rl WKH OHL¥PVHVFRDWKH WULBNEMHX
FRQVXPSWLRQ LQ QHR FODVVLFDO HERQRPLEROBBERV OLMG JRR ¢
EH LQWURGXFHG LQWR WKH PDUNHW DW D SULFH OHYHO RQO\ [
RI WKH VDPH JRRGV ZRXOG EH PDQXIDFNLQUHGRE W UWE® B VIMRBA I
FRQVXPH LQQRYDWLRQV 7KH WULFNOW B RAHQ MUKCHR W HBUEHXFS Sl
VRFLHWLHV WR VSUHDG ZHDOWK GRZQZDUGV IURP KLJKHU WR O

/IDWHU 6LPPHO DSSOLHG WKH SULQFWROIDW KRIRWKISFFRUGNQH @
ORZHU FODVVHV ZRXOG HPXODWH NHAK ILRQDKD DAWMW H BDSWR WWR KHP K
VWUXFWXUH 6LPPHO $OWKRXJK 6LPPHOTV WKHRU\ GHVFUL
EHIJLQQLQJYKAHWMHK U\ LWV OLPLWV EHFRPH HYLEBBYWEKRMQSR®
FRPSOH[ QHWZRUNV RI FXOWXUDO LQQRYDWLRQV

6RPH ZRXOG DJUHH G/KDQYW WKKHR WUREKQWDVERFH RRWRZHU FOD
DFNQRZOHGJHV WKHLU DGDSWDWLRQWVH RS DOV W K SVEKWWWRIEIL\D (
FRQVXPSWLRQ +RZHYHU WKLV PD\ EHI PRONLEBRIUHG7 BN WXNVF
SHUVSHFWLYH FRQVLGHUV WKDW WRE8XHFEUWHNI MUHEZ FXO WD BB
DSSURDFK GRHV QRW FRQVLGHU WKAKDRK G IORMMHW KN F XNORNHL WL
VSHFLILFLWLHV

$ ZHOO HVWDEOLWRIQHGRI L XMW 3 U B & DWAISD®EK FMQL R(Q@ \ SDAOREO R J\
HGHPRFUDWLVDWLRQY SHUVSHFWLY®LVQWILHRW®QLREXO RIX SR LS\LV
UHVHUYHG IRU UR\DOW\ SDVVHG RRQJWRXGRFDQ W®&HWHNZ DIQWI @K
EXULDO FXVWRPV LQ QRQ HOLWH FHMOWMLRHY VDR HH DIONIR Y QY
DVVHPEODJHV *RXOGLQJ *UDMHW]NL

7KH LGHD Rl HOLWH HPXODWLRQ K DM DOVRVRIDHRQ\D 38DV HFR Q DHR)
(J\SWLDQLVDWLRQ DQG WKH LQWHUGWHWDW L RQ WRK HQ R.QJ W\® LFCH
FRQYH\HG WKH LGHD WKDW ORFDO OREHUJNOWWHY VO \ WK H YHE
(J\SWLDQ FRQWURO RYHU WKH DUHD +LREMBEWWKDRP GD)OD ML
PRUWXDU\ FRQWH[WV KDYH EHHQ TXOXQMWILIQ HGR DI DLVPVLMWDAM IGR
RI (J\SWLDQ SDWWHUQV OXPIRUG FRIR O OZH] H\DH IV GVRLLQA WRLIQLI ¢
FRQFOXVLRQV KDYH EHHQ GUDZQ EDWHIR AR WKNSSHDRH W LWES
LQVWDQFH ®EXULDOV DW 'HLU HO %DODK 7HOO HO )DUDK DQG
GHULYHG WHUUDFRWWD DQWKURSRIMY FRQGQVSRIRFDLF |XQRWI
OXPIRUG

,Q WKH 1XELDQ FDVH D SHUVSHFWLQH ® IZEWEWX QRW IURHGE RRR G X\F
ORFDO SRSXODWLRQV FDQ DOVR ERQ&RHQWZHIHGX BRI HW K RXIJ K
SHUFHSWLRQ RI WKH DGRSWLRQ RI DIADNEBRQLS\OLW VG LWVWQWU BEW E R
DFFHVV WR SRZHU 6PLWK 6PLWK QRWHYVY WKDW PRUH QXDQ
UHVLVWDQFH UHEHOOLRQ DQG H&MPKWMK VROLGDULW\ DV DQDO\W

5HFHQWO\ (J\SWLDQLVDWLRQ KDV BHIHRDZLWRRD FUKW LISFHWWHSH B
IRU LQGLIJHQRXV DJHQF\ DQG WKH FDRBDWFLE\O LRV HAVU FMDKWIRQXI K



PDQLSXODWLRQ RI PDWHULDO SDWWHUQV (J\SWR 1XELDQ LQWH
OHQV RI FXOWXUD® DHQ WHHD@MWOHPH®WM K DDICH %X RWYXUDO HQW
SHUVSHFWLYH VKHGV OLJKW RQWR HWIPKN H® WY RGKFDV RRK RRIF |
FRQVWUDLQWY DQG VRFLRHFRQRPLFZHIDP DRUBHRWJI\SWLDQ FR

(YHQ WKRXJK VFKRODUVKLS KDV VWDQWHGYMRYVKEDMHG KRQ L
HQWDQJOHPHQWYV KDR® WKAXVYB® POLBSWRDYGCERWEHHQFXOWXUH
VWDQGSRLQW $SSUR ShiLIDGILRID \E RW NN SN NXER QRBDH QLXWHGH UV
JURXQGV RI DVVLPLODWLRQ 6IYH 6/GHUEHUJK DQG 7UR\ (Y
EHHQ QXDQFHG RU DYRLGHG VFKRXO®W VDIVNAIPE®DWHRY ZFOW QRR;
ZLWK WKH SULQFHV DQG ZHDOWKLHU PHPEHUV Rl VRFLHW\ DQG
6PLWK

,Q ERWK $VLDWLF DQG 1XELDQ FDRRELQHEGDENWK D RADG DO HQEFR
FXOWXUDO UHSURGXFWLRQ 6FKRODWKHVRXNOWXYBED WHRGKSW
SDWWHUQV RQ WR VXE HOLWHYV D QIBNWHEY K TR WHW LWFR GXRQZR |
SDWWHUQV2ERWK IURP RWKHU FXOWXQMAR nQ GRRAM K Al ¥ HW R FRLDROV
SDWWHUQV ,Q RUGHU WR LQFUHDNXORMRPEIDM [ULMS ULRG WKW L& QV FZ
WKH UHODWLR Q\RQ\S D DRG] V @ WPHIDDINEUSIO M GDD M (BBUWR G REWU YV R1 FX
WKH WULFNOH GRZQ DQG DGDSWDWEZRQ WRVDPUGDWLRQWSRQV ¢
WUDQVIRUPDWLRQV WKDW FUHDWH DQG FRPPXQLFDWH QHZ S
QHJRWLDWLRQV RI LGHQWLW)\ DQGQWMPWAX R IDPRELQRQL & HW B FIW

,Q QRQ HOLWH FHWPW WKW MV HW AL ODL Q (RUHFBIGF WQ RQR/ DW W
PDWHULDOLW\ FUHDWHY SRVVLELOLWLHV RI QHJRWLDWLQJ SR
EXULDOV DUH XQGBUW®WR R0\ DUWH 6 DWW RRIWHILLEF EBIQ/ZHMH R1 GLIITHU
FXOWXUDO UHSURGXFWLRQ RI VRFLDO VWUXFWXUHV )URP RQH
DQG WKH WUDQVLW Rl REMHFWYV WHKISRRIBORNW. R @ FRIDOR¥ S D BHWW
WKH EDVLV Rl WKH GLIITHUHQW LD \WLARX®D WW U D @/ lVH\W W LFRIYY Bl QHG S
LQ REMHFWV

BRFLDO LQWHUDFWLRQV LQ QRQ HOLRGI F\WRHEWH BIHHM REPW K D
H[LVWLQJ VWUXFWXUHV RI GLIITHUHQWLDW LR QY HTQK K QL GWHKHWW ILF
REMHFWY DFURVV GLIIHUHQW W\SHYURKXEWX U & DH/U D SWEALKYHHG VWA
UHODWLRQVKLSY DOVR SHUPLWYV MG WRVRXNGHVHZW KB W BO6I R S\OF
PDWHULDO FDWHJRULHYV LQ RUGHWWR QHIJRWLDWH WKHLU LGHQ

7KHUH LV D GLIITHWHRXFW EWHNZ PG WRIVWLRQDO SRAWKHIWRUPHU
WKH ILUVW 7KLV SHUVSHFWLYH Q& RPQWHIUHVYOSRRRGEL TKWEK \P B
WR QHJRWLDWH WKHLU VSDFH DQG IGH®¥WUWRXJK®RXWR QO HI[NU HE
GLIIHUHQWLDWLRQ ,W LV SHRSOHINWHNDEBBMNVD ORWR AW RWK/H.R) W
SRVLWLRQV WKURXJK PDWHULDOLW)\ D#RZRWWH VY SDWHVVRD GWLRI FLK
UHLQIRUFHY VWUXFWXUDO KLHURQPKEBWY UD \P H)IRGWEHIY. \K R P\DIVEHH
RU VXE HOLWH VRFLDO VSDFHV 1R®@ H® WKL @IWH @AW A U HIDQWHH/U |
JURXSV DOORZLQJ WKHP WR FURVV H RMHD &/ ELRXIYG DM LE M UFRZ
SODFH LQ VRFLHW\ DV WKH\ GR QRR\FFILDW SSREHVOY KRKWMRGH Q
IOXLGLW\ FDQ EH VHHQ LQ WKH IDMPWGVRDW HWK B O®PR QUH ¥ KV SIV
FDQQRW HIIHFWLYHO\ EH SDUW RI RWKKIN UF R/@WIHD @ MBDFHRF RW KU R

6RFLDO LQWHUDFWLRQ WKHUHIRUKLUBN SIUR @KAFH V¥ WV FOALHRQ BQQH



QRW ILQG SODFH LQ HOLWH VRFLDNQRSZDFIGV H 76XR W K° IDIRHYY FX \D Q I
VWUXFWXUDO OLPLWV LPSRVHG RQ WKRVH JURXSYV

'oJu%oe ¢« (E}uU Vv}vr 0]8 us E&]J-

BRFLDO LQWHUDFWLRQV DV FXOWXUDPI/ UHSIWRGOAF VMR & DKSISYHHD W
DSSURSULDWLRQ DFFHVV DQG XVHA! BREVURP KIWKWH WRF LPR
SDWWHUQV DUH FRQYHUWHG LQWR Q92 RQWEQJIJPHIZQP QWH UG HDI
SHUFHLYHG LQ WKHRQWHQWXRQRIMIA@XVLYH SDWWHU

2EMHFWV W\SLFDOO\ DVVRFLDWHG REDWL RIQR G\ ARRYYE DLW GRQ
+RZHYHU XVXDOO\UNKRVWHKREMHDW§GDRDWHHLXOW DDULDWLRQ)\
FRQYH\HG DV SRRUHU DGDSWDWLRQRRRIK PRISHH PRI EHD MMH QS
H[SUHVVLQJ QRQ HOLWN Q8 QWKHF BBEBGHLMWK HPR HOWRIYV ZLWK F
SDWWHUQV WKDW ZRXOG DOORZ WKBI® WIFDFHRYVVKERXIQG IVKIHH K DI
ZLWK VWHODH IRXQG DW WKH 6RXWK MRREW &R P MVKHUN[R D ¥ P /U
XQGHFRUDWHG DQG QRW DV VPRRWKO\ FDUYHG WKRXJK VRPH
ZHUH DEOH SURY LGAHK WRWMVHO Y BR WIRWHGE DEBSLEBWFDOEHG

$W WKH 1HZ .LQJGRP FRORQLDO FLW\ RI $PDUD :HVW LQ 1XELD |
D IHPDOH FRIILQ OLG LQ WRPE * D7 KHH GUDN L Q & H G D DFFHQZND G LK
,Q WKH (J\SWLDQ WUDGLWLRQ LW DV H\W ERPIMHP® W FIRQ GQVHI® |
%LQGHU 7KLV FRIILQ PD\ EH YmL & PIEFCSHD B DRV WWKUHQ X VIHQ RD
LQVWDQFH WKH FRIILQ VHHPV QRW WX G0 UD QIOSW RVE UH[DWBER
UHG IDFH FRXOG KWNE EGWR DWQRWWHED SDWWHUQ LQ ORFDO JU
LQQRYDWLRQ FRQYH\LQJ WKH LQW HV BE WU RQFKH WY HIQQDRX B QX D

'KHQ IRXQG LQ QR@RERHWMVE KR QWDVH FRD WLHHMWH BDWIEH PRV W
H[DPSOH RI VRFLDQ WXWMHWDEN ZRO WIKO®HW RERQ FMOY WHH UH LQW H
VRSKLVWLFDWHGPD®BISWDWILRQ R | DVRBHHQL ARIQWHGWYV HG WKH FO
QRQ HOLWH FRSLHV $V GLVFXVVHG EGFRUIQWWKMNS OHDPBONQRI 10X
PXVW KDYH YDULHIGWKRQVGE GIHHDEQWHWDR WIKIRX MS QRIVHOLWH JUR
SURYLGH WKHPVHOYHV ZLWK WH[WXD @ LREWHF WO\D QWXBILH FRPY
LQVXIILFLHQW RU QX0OO 7KLV LV IFQENFIRXBG EQ JIUP\PPWLVE HFD R E
FRQWH[WV +RZHYHU LQVWHDG RI WV VLV VQ P STRD HEDL SWHD W E
ULFKHU PRGHOV WKRVH REMHFWV V8RUEZDXW. @I DMV RARMWHHQWW E
GHPRQVWUDWHY WKQRBRN U L B/LHO L WRLMEK/ | RWRK HUWIHURDXBW LQ RUGH
DOWHUQDWLYH FQG WXED/® TXBVDWIOU QMR ES URIGKKFEWHBDXBWXLQ QH
SDWWHUQV

7KH 1HZ .LQJGRP FHPHWHU\ DW OHGLQHWDUL® XK X [FOP SQRW LR3 H
REMHFWV IRXQG LQ6@RPEO REWHRIEMQMFOWEHG IRU SHRSOH ZKR F
SRVLWLRQV ZLWKR® WK KRG KDOQLVAVHBE® LY Bl WHKONKHSHU PD\
HO *KXUDE XQGHU 5DPVHV ,, %UXQWRQRERBF\V DGR QRW QHFHV
WKH\ ZHUH XVHGRLQ MR\HHEXQUGEDYOMNG XDOV ZKRVH QDPHV ZH UHDG
IURP OHGLQHW HO *KXUDE EXULDOV PRZHUSUHRXSWKMRSBVNHEV
DQG REMHFWV LQ RUGHU WR JLYH WHWRMHORKIQH MR QYHEZQP AR QW
WKH FDVH RI D FDQRSLF MDU OLG WRPEGE L@ RKH FEIHW K W HOWD U JWK
RI PXPPLILFDWLRQ VR RQH VKRXOGSTRHWIVLRQ WXFHK | R QFFRADLVRIQ[
VLWH ZDV ZLGHO\ ORRWHG WKLV SURBRK LWHLTRXQL UHWP IYIHQ\. | DF [



H[DPSOHV SURYLGHG E\ RWKHU FHPHWHULHYV

,Q 1HZ LQJGRP FHPHWHULHYV LQ 1XEKDIW WRWEBEWHULEY MKHLA) LK}
8QOLNH HOLWH WRPEV LQ WKH 7KHE®G Q RYH B URISRRIMH ZABIOAKKY H

FHPHWHULHYV OLNH )DEROGE WRRPHEE VWORRGE 4AXVWIXOOJUHDW QXF
LQGLYLGXDOV ZDV IRXQG LQ ODUJHU WRPEV GB6LRUSIQHUEHUJK
:LOOLDPV 7TKRVH WRPEV SURYMBHWH[DPSF®HU VRV W H OLDYF

LQVFULEHG ZRRGHQ DQWKURSRLG FRIUWLHSWUHARH @WD 2H Bl QWHKQ W UV
ORFDO HOLWHV RU VXE HOLWHV UHRULHY B RI2HNAWL RRQ M/ P OE\HL
SRVVLELOLW\ WKDW FRPPXQLW\ HQJDJHPHQW ZRXOG LQFUHDVH
JURXSV WKHUHIRUH EHLQJ PRUH HIIHFWLYHO\ DEOH WR QHJRW
KLHUDUFK\ VHH 6WHYHQVRQ

BRFLDO LQWHUDFWLRQV DV ERWK VHWWLQJ IRU LQQRYDWLRQ
UHDOLVHG LQ WKH GLIITHUHQW PDWBWHBOREMMWWN Y Q\Q DORGE ¥NCH\
FRIILQ IUDJPHQWYV LQVFULEHG ZLWK MRKHLQD AHD ®RF H5 HW K VHQIE XH
EHHQ LQFRUUHFWO\ ZULWWHQ ZLW KHYKHW BV RZ®IM G0 L\Q IV LED/R/

$V ZLWK WKH UHG IDFHG FRAHLD QR XQ B TRY G FFIRUID. QHR/IWG
DORQJVLGH QRQRIEOEWH IEXKSUIDVONJISOV ZIX R FDE OLWPIEE YL ®@¥XHZ SDW W
WKH QDPH RI 2VLULYV

$W WKH 6RXWK 7RPEV &HPHWHU\ DW $PD LRI DD @DUK K R § RIOR JAR/R\(
VRPH GHFRUDWHG ZLWK ILIJXUHV RI K¥PDOW LLRIG/ JRHER/S DH/G DRU |
FRIILQV ZHUH PDLQO\ PDGH RI V\FDPRSWXDP QIEQ & DPLIPHL 310 X\RR 16
ZKLFK FDQ EH IRXQG ORFDOO\ 6NLQOHQV @ UHPSRPSDUDEDKRYH
IRXQG HOVHZKHUH LQ (J\SW DQG 1XBIXVH VSO WHLDHFWLR R Q4 RV W R
VRFLDO IOXLGLW\ DUH PDLQO\ UHFRUQOQVH G/ KIH) VLB MVFW LB Q
LQDFFXUDWHO\ RQ WKH FRIILQVY DXQUE CRAMKH D XWVRI \D W WFX/OWL QU L
ZLWKLQ KLJKHU VRFLDO VSDFHV +RZHYHU WKH QRQ HOLWH FRI
RI WKH LQGLYLGXDOV EXULHG ZLWKLW UHPRUNDEGHWHK B PS OML \
OD\D ODG\ RI WKH KRXVH ZKRVH PDADN ZDBiIWY $ DOCH GWHY BQWH[T X

%HWWXP LQ .HPS $OWKRXJIJK WRB G\PDHQW ULRIQHBY LA A
PDWHULDOV VLJQV RI JROGHQ OHDIXBHUMN .MRXRNG LQ W KEK EKXK
FRPSDUDEOH ZLWK DQWKURSRLG FRDW QDROUMW FKRIP UDRI® G DV
DOVR DWWHVWHG LQ VRPH RI WKH $PDUQD ZKUFKQNR BHNULIQGHW R
HOHPHQW IRU W KR Q HODOMV/HD WU R Q FR LIRM/GY RRFHPBOQWS DFHV LQ R
WKHPVHOYHV ZLWKR RO ® HAUDLNDHD \Q MIIRINNACAAND. BR® VS RV LVWGLHRIDW PR UH
VLPLODU FDVH LV D IHPDOH LQGLGLUGXD BDIRX\Q G JL R QD KWV KE)XQUA
VFDUDE LQVFULEHG IRU WKH p*RG TV6PYHH6 | GHHW\E\H BB XK DIQ & X U RD C
W LV DOVR DQ H[DPSOH RI XVH D QX DBS USDSNVWBIW QR QL & | OORYFADLAD
RI QHJRWLDWLQJ SRZHU DQG HVWDEOLVKLQJ GLITHUHQWLDWLRG

7KH $PDUQD QRQ HOLWH FRIILQV FRPOHLKIHV\R K HDROR VQWUHRIRDIFWNLD
DJHQF\ DYDLODEOH DV WKH\ DWWHNMWLRRURII WK D @ XNWKH FS.LHDWH
QHZ HQWDQJOHG REMHFWYVY 7KH FRIILQV H[HPSOLI\ WKH FUHD\
FUHDWHG WKURXJK VRFLDO LQWHUDRMR. RQNWWW & PLQWHK HK B @ DI
ULWXDO VFHQHV >FRXEUWVYSE RO WHKHREBDFRIIDQWKMHG LQ WKF
"\QDVW\" %HWWXP LQ .HPS

$OWKRXIK WKH FRIILQV ITURP $PDUQrn-&i2\ FRHI LKR QWISGIH UNHKGH \D D



H[DPSOHV RI KRZ QRQ HOLWH LQQR FIMKURIYV ZQH) RIS SRIEVERH V
SDWWHUQ IRXQG RQ WKRVH FRIILQAS IR Z LAWRW Q LZK [ZAHO O/ KHD BAC
ZDV QRUPDOO\ XVHG 'LIIHUHQWLDWLROQRI DBHFRUSWHYMWHGFKBF
LQDFFXUDFLHV HWF %XW DW WKH VDPH WLPH WKH FRIILQV FRQ
VSDFHV ORFDWHG LQ D KLJKHU VRBVRQW RIX®H D BRHRWL G\LR) F XQMRW
ZHUH DSSURSULDWHG LQ RUGHU W RWIUHIDMIG R EIMHEZF W WD Q HY M
LQWHUDFWLRQV EHWZHHQ GLIIHUHQMW VREEDO VWRXFW XUWKDQ G
FXOWXUHV2DOORZHG LQGLYLGXDOV VRS IQHIRIDLCD WRIFWK® LMS B RN
EURDGHU VRFLDO VHWWLQJ FUHDWRQNHG W8 UQDMFLLY HN FARKDN
FKDQJLQJ WKH PDLQ VRFLDO VWUXFWXUH

}vopu JvP & u El-

7KH H[DPSOHV GLVFXNVWIG I RURNVKB H WRFH BW LIRRORI RVKQRQ HOLW
LQWHUDFWLRQV 7KHLUV ZDV DQ DEWRQVHH{YRQH QZRLFRQSWH[GX R F
FRORQLVDWLRQ &RQVLGHULQJ QRW IH\O DWZAD L QRLADLUEED @Y HUF R |
DSSURDFKHV LQ ZKLFK D SDVVLYH ORWH \K DAR EHWIQUD W I/'\WH & XRACH
EHWZHHQ VWUXFWXUDO DQG UHODW LERR)D G CBLRYHIW \Z H UMWD W®&H W
DOWHUQDWLYHV WKHLU VWUDWRQLUNLRI RIWRHIEE 8 LMK RQ JVRIEH D
WR WKH IDFW W KDRW /& H)LRIWF LAWK B @ \VL\OR R WKOH B R W H [W V

7KHUHIRUH 1HZ .LQJGRP QRQ HOLWH KH{UPHH VOH B L W\ G PR IGWL D
FRPELQH ZLWK WKH SRZHU RI FUHDWR®QJRMNXMHIUKDWH @ WV DADK D@
SRVVLELOLWLHYV LQFOXGH WKH DSSURSULDWLRQ RI H[LVWLQJ P
RI QHZ HQWDQJOHG SDWWHUQV 2 QOWSKRHY FBWW HJ] W Bl O QEDHAYLHYOH VA
DULVH DQG SOD\ DQ LPSRUWDQW UROH LQ WKH FRQVWLWXWLR
OHYHO RI VRFLDO VWUXFWXUHV OQRG HARWO YOLOIWE W UIQDIW KX ¥
PRGLILFDWLRQ DQ®& BXFWEK BB DQS RR/IHY MR MRE. GIRWLR QW LR

1RQ HOLWH DJHQF\ LW @ [%WH VY H G DEWHRYIED W KHS KFHRX¥O G KDYH DFF
DV WKH\ FRQWH[WXDOO\ FURVVHG VRREZB®HWS DUIFHR/D LEQHIEX E\D ¥ t
$FWXDOO\ LW ZDV UHLQIRUFHG DV @GR UHWE DY QRYMMDLARLQIW
RI FXOW X U D & JUHH 6 UFAQZFHHVOW K LHU JURXSV

IviAo P u vs§e
, DP JUDWHIXO WR .DWH 6SHQFH 3DXO YDQ 3HOW DQG )iELR )U
WKHLU FULWLFLVP $Q\ UHPDLQLQJ PLVWDNHY DUH P\ RZQ

Z (E v -

$PEULGJH / 6HDUFKLQJ KLVWRIUBSWVYKWRIRQGRPEWWHVEQ DQFL
%DLQHV - ILWHUDF\ DQG OMELHQW (\SWLDQ VRFLHW\
%DLQHV - DQG /DFRYDUD 3 %X 1 D8OV D@ WREH. HBW\D G HL\DS BI

QHIJIORKXWQDO RI 6RFLDO $UFKDHRORJ\

%DUUHWW - $IJHQF\ WKH GXDEGOHP\ RIIL WWH XCRWKWDH RDQ GL A



+RGGHYUHR&DHRORJLFDO ADKHERJW\GWHR GTZRO L W\ +

%LQGHU 0 3UHSDULQJ IRU HWHQQ ID/Q\G ,@$ oD QF-HBAHU  CL V6LV
LQ (J\SWLDQ/RRBRE) %ULWLVK OXVHXP 3UHVV %

%WRXUGLHX 3 BRELWE®H/ 3B QHWVKNRRI\ JIURX SR F L H WH
%WUXQWRQ * DQG 5 {RURBPHDRAKLVK 6FKRRO RI $UFKDHRORJ\ LQ

'HU ODQXHOLDQ 3 6HPL OLWHUDP\SD® \D QFR Pl QWK HJ$S\W U § R F*
7HHWHU DQG - $*RDWRRI HGWDLVH B6WXGLHV RQ $QFLHC
"HQWEBKLFDJR 2ULHQWDO ,QVWLWXWH +

JODPPLQL 5 (BQWBIQBPXDWWRQD L1 WHGD WLR@VHKL%HWRQ]H
(J\SWLDQL]HG G\QDWOQ BY L EORYV

*LRUJLQL O0BROHE ,, /HV QpPEWHRGRIOHBDQVRQH

*RXOGLQJ (KDW GLG WKH SRRU WDNH ZLWHKQWEBWPDQS$ Q
(LJKWHHQWK DQG 1LQHWHHQWK "\QD VWACLWDH HURPVHPX 0% D 6D RL
DQG *XURBGRQ *ROGHQ +RXVH 3XEOLFDWLRQV

*UDMHWI]NL %XULDO FXVWRPV LQ DQFLHQW (G\SRRIRDIGRQL Q
'XFNZRUWK

+LJJLQERWKDRJ\WLDQL]DWLRQ DQG HOLWH HPXODWIURD®QBH5D
DQG DFFRPPRGDWLRQ RQ LUPASBHDRD®SHWOQSKHU\

+RGGHU ,(QWDQJOHG DQ DUFKDHRORJ\ Rl WKH U®® DMKLRIJWK |
2[IRUG :LOOH\ DQG 6RQV

-DPHVY 7 * +3KDUDRK{fV SHRSOH VFHQHV IURP GRIQGR@L | ADXW
3DUNH

.DWDU\ 6 'LVWKEFODWKAHI LQ 1HW\. IR GRA GHRFEH RI WKI
3DS\UXV ,Q - & ORWVOQWHDUFWDSREYRLU H®D &I HHUNVHGHQFH. FIQHUHF
Of,QVWLWXW GH 3DS\URORJLH HW &7eJ\SWRORJLH GH /LOOH

.HPS % - ,Q WKH VKDGRZ RI WH}W VWK DHFGRHRDRI\S5 HYL K
&DPEULGJH *

.HPS % - 7KH FLW\ RI $NKHQDWHQ DQG 1HIHUW&DLU RS PORIDL B



8QLYHUVLW\ LQ &DLUR 3UHVYV

.HPS % - 7HOO HO $RRPUQDO RI (J\SWLDQ $UEKDHRORJ\
IHPRV 5 ODWHULDO FXOWXUH D Q& V&R DR QHANDHWH WHRB
&K\OD - " ERZVND /XGZLQ . 5RVL VN&XWDE DN DEMHE KD UBI LK) H (

BURFHHGLQJV RI WKH 6HYHQWRHIRWEK $DYERBO 6P SRVLXP

/IHVNR % S5SDONV UROHV D@ENUDRWYV AR U NHWWRWKGEH YLOO
OHGLQWKDFD &RUQHOO 8QLYHUVLW\ 3UHVYV *

ORVVH ' $ UHODWLRQDO DSSURDFK WR GXUDEWHD SRRH!
'"HYHORSPHQW 6WX&LHYV

OXPIRUG * (JI\SMYDQW WRH$ ( .LOOHEUHKHDZYCR U G6 WHQLQERGE
RI WKH $UFKDHRORJ\ RI WKH /H2YDRWG F2[IR4YG 8®&YHUVLW\ 3UHV

5LFKDUGY 6RFLHW\ DQG GHDWK LQ DQFLHQW (J\SWLEBOWXD!
.LQJGR&DPEULGJH &DPEULGJH 8QLYHUVLW\ 3UHVYV

3DUNLQVRQ 3BHWU\ DQG FXOWXUH LQ OLGGOH .LQJGHRPWLRW
/IRQGRQ &RQWLQXXP

5REE - % H\R QRGJ O GHEUFRKDHROR J &

6lYH 6| GHUEHUJK 7 DQG&Z .LQRGRP 3KDUDRQLF 6LWHV WKH )L
SDUWLOOH 3DXO cVWU|P

6LPPHO * JEWKERMULFDQ -RXUQDO RI 6RFLRORJ\

6PLWK 6 7 1XELD DQG (J\SW DQQGVNUHPBPRWYWGRQ\ NRAMDX\ONY XRIWDI
7TKLUG WR )LUVW OLOOHQ GBWPGHRYV ,0Q- FEARWDXFNHRQWDFW LQW
DQG DUFKD&RWRRQGDOH ,O0O0LQRLV 8QLYHUVLW\ *

6PLWK 6 7 $ SRUWLRQ RI OLIH VROLGLILHG XQGHUVWDOQ(
DUFKDHRORIJ\ -RQQG KXDRUGVRRYI\SWLDQ +L&VWRU\

6PLWK 6 7 SHYHQJH Rl WKH . XVK{WBIF H \L\DL R L\GIW] VR QH ]
HPSLUH DQG 1XELDQ DVFHQGDQF\ RYRSLUWHNSYWDQG ERBEAEMKLWY
FURVVURDGV RI DRAFEQHRORY\ &RWVHQ ,QVWLWXWH RI $UFKDHR

BPLWK 6 7 DQG 0 %X]RQ & R O RLDLDLQ DMQLVR R Q 1GH PIH WV 3



DQG WKH 1XELD G\QDVW\ ,Q ' :HOME PROGJWK $QI\WDYRBOWH G Y
3URFHHGLQJV RI WKH WK ,QWHUQDWGREHX RRQ | BUHYMHUVRU 1

YDQ 3HOW : 3 SHYLVLWLQJ (J\SWR 1XELDQ UHODWLRQV
(J\SWLDQL]DWLRQ WR F&IPEXUWLEBO HH YUWFIKPHROPRIQWD G -RXUQDO

9HEOHQ 77KH WKHRU\ Rl WKHDQHHNRQRPEG DWW R\VIRHZL QR UN W X
ODFPLOODQ

'HQGULFK : (SLOMRA X BI\SWHEHFRQVWUXFWHG (J\QWLDQHQ
DUFKDHRQRIIG %ODFNZHOO +

:LOOHPV ++LVWRULFDO DQG DUFKDHRORJLFDO DMSHFSHORILRX
LGHDV DQG ULWXDGGSUD FIVQLIFSR B (H O L WIHG HIQP RWH DI0H V

'LOOLDPV %[FDYDWLRQV EHWZHHQ $EX 6LPEHO DQG @&KM 6XG
UHPDLQV IURP FHPHWHULHV 5 9 6 DQG DDW$GXQEREPDMIRQBUEHP
L QVWLWXWH

=LQJDUHOOL $ 3 ,QWURGXFFLYQ /D OLWHUDWXUD HJtSFLEL
OD VRFLHGDG ,Q $ =LQJDUHOOWRY QOHORFPFGMHIYWRY(SLIWR %LE



dZ % }( o]( W u & @&E]]o]SZ V]A]v ]JHSZ o P
, SeZ %o*uS Vv U VZ}S % /]

hE}“ D §]

32XU WUDQVODWILR@WRIZRIUGRUOERON IODW DQG ODF!
$GULDDQ GH XKL QHW H U
IVSE} p S]}v

0DQ\ DQWKURSRORJLVWY DQG DUFKDMRPR ULV WAK DQV VLR SADK\D WV
FXOWXUH 6FKRODUV DOVR FRQV L GKRIX /@& DAH DAOK . LVWKX B/\K R | XX
G\QDPLF UHODWLRQV EHWZHHQ VXEMHFWX ®BGREMHFWY SRR
OHVNHOO + OLOOHU 7KH7RDD®\SUREOHP LV W
PHDQZKLOH PDWHULKHRWHWERBDPEXDZWUG ,QJROG .Q
BRPHWLPHY HYHQ HQWLUH ZRUNV DKHNVWHWOHG PLPDOWVHOU LDQG WV
GHILQHG H[SOLFLWO\ EXW KDYH WHEHDH: HQGDLW WRW DD X Q @ MUHW\E |
H[SHULHQFH RI PDWHULDO ZRUOG RDWHW®MOLW\ LOLDB¥FVWIQRQ
UDUH DQG WHQG WR IRFXV RQ IRU N[RPREMHPWKY EQRJSESEKR
DSSURDFKHVY WR ODQGVFDSH OHVNHOO 5XPPHO

7KH QRWLRQ RI PDWHULDOLW)\ DV pVRFLDDIQHYN\ RI W KMQUR/GJ QD |
QRZ VHYHUDO GHFDGHV ROG GLVFXW]LROY RO FHKY BQGB HU HQFH
H[LVWV DW DOO %HIRUH WKH WKHUG®HHRZDYLXQGHIWHVRQ G E R MHK
DQG DUFKDHRORJ\ DV D ELRORJLFDO GLYLVLRQ RI PDOH DQG

RUJDQV KRUPRQHVFDQG HRIWKHWHS K VW R B E D ¥ DVKXQWGRIFL\R F X O W X
RI WKHVH GLIIHUHQFHV OXWLGLYLVLR® EHWZHHQ VH[ DQG JHC
TXHHU WKHRULVWY DQG ZDV DUJXH®DMWL EIHWD PROQVBIHFXHQFH RI
QRW H[LVW ZLWKRXW VRFLDO PHDQIUQYWD QG G H\GH B DL\VL B VAKLE W
XQGHUVWDQG VH[ EHFDXVH PDWH WRIOLWRPL W KEHR XD X& Z% WK O.
SUHPLVH RI WKLUG ZDYH IHPLQLVP DU T XAHK-DUWWWKH RIUA  DVGX DD VE
DQG WKDW LW LV EHLQJ IL[HG QDK )SHNORVROBWLQYGE FDWHBWLRQ
JHQGHU QRUPV %XWOHU DOVR IRXQG LWV ZD\ LQ DUFK
LI RQH XQGHUVWDQGY PDWHULDOLW\ DV VRFLDOQHVV Rl WKLQJ
WKHUH LV D GDQJHU RI XQGHUVWD @ @KQF K HYG H[UD W Op VR WD O ¢
TXHHU YLHZ Rl PDWHULDOLW)\ -XG LEVW WDUW G@HRW DIFWW X DY €\ ROUU )
SURFHVV RI PDWHULDOL]DWLRQ W KW KH VI CHEFLVD LR H ¥ RRXYQHGID WL PIH |
ZH FDOO PDWWHUT $OWKR X IK L\DK M KSHU LFFRDQUL B [ WG RV FRXD/W
VH[XDO GLIIHUHQFH %XWOHUYTV LGHMNMWY ERK LYM\OX DIE B HIRH W KAF
KHU FRQFHSW RI PDWHULDOLW)\ ZDV DOVR DUJXHG WR EH OLPLW
DQG VRFLDO IDFWRUV %DUDG D G)\RW PR B HIQQ % DAKD GW PQ@IN MK
UHODWLRQV DQG QRW MXVW D SURSWUWWKRUWIKRLQHIVRHV EH\RIDC
WKLQJV LQ WKHPVHOYHV DQG LPSOLHV WKH DWWULEXWLRQ RI

WDNH LQWR DFFRXQW ERG\TV DQDW R\ OD (R BKVYVILAP®RY G DRG WRK
RQHV %DUDG JROORZLQJ %D UHDG®WZR QAK EXOZ HH § ORNRL
KXPDQV DQG KRZ WKH HQWDQJOHPHQWY Rl WKHVH UHODWLRQV



TXHVWLRQ LV QRW RQO\ LI SHRSOH Q G RWKH[W \ HRIQDISE L¥ B OI
VPHOOV DQG WDVWHV DQG IHOWHGWBDWRUUBYV ZBILGR DBXW ROVR
ZH QHHG LQ RUGHU WR NQRZ WKDW G+DRHBDNUNHRULVWYHBUG®LGE
WDONLQJ DERXW ERGLHV DQG PDWHUKDWYUWLEHWFDX WHKWEKHA B QG
DVVXPLQJ WKH IOHVK EHKLQG WKHBK\WRO/RRIVRH E RE U BRWWHIKQ
GRPDLQ RI WKH GLVFRXUVH 7KHUHIRQHV W KEK HUH DAKGH ZTKHHQY W
GLVFRXUVH ZKHQ DQG ZKHUH" 3RXHQMIDLI)L SUR E O H R 2LMHKP W HASK
DFFRXQWVY RQ PDWHULDOLW\ DV «VRWLBQQWXDWR IGUAKARXWYHL ¥
VHSDUDWHG LQVWHDG RI PXWXDOO\ BRQVMLOXVWIQWE POEH WY W |
(JJASWRORJ\ LV LQ D JRRG SRVLWLROQHWRFEHDGLYEW KW RQVEG¥DE
WKH H[LVWHQFH RFE®RIK MSKMFX D Q @RXUFKNHRD ELFDEHY DVNQD
GLVFLSOLQH EHQHILW IURP GUDZLQULRQVSLQ DWERQHR &R J& XXV
FRQWULEXWH WR WKHVH GLVFXVVLRQV

JROORZLQJ WKH SUHYLRXVO\ RXWOHQUHF FQQYFBISMK BRH R O R/H.UF IDODC
DVSHFWV Rl WKH SDVW WKLV SDS$HDQGHBB g VRIW KD WKH{F W \WRH U
OHJHQG RI WKH NLQJ ,Q WKH QDU WINWIKH GAK HQTHX HIHVQ K PIRWRKI HKJ
DQWKURSRORJLFDO DQG DUFKDHRORDLFD @ RS HHW\. RH F LYW WXRE \
VHQVRULDO DVSHFW WR WKLV D QFLSHIRMD KE\SDWDRFZ WW [WR WK R
UHDOLWLHV RU QHZ DVVHPEODJH\HRW PHW W R UP CDAVWRHQH ZKWRKU D
WKH WKLQJV WKHPYBIRH HRU RWKH® ERWHHYDOLWLHYV DQ

7KH PDLQ VRXUFHV DQDO\VHG LQ WDKAW F\DVE BI W LIRWQH/ ZRU LW/RAHH G LDYC
+DWVKHSVXW DQG $PHQKRWHS ,,, IURPHW L UKHOS® BK D ULON @ GW/K)
SUREOHP Rl WKH WUDQVODWLRQfRLQVKHK I QWH[MOMWR(JI VSKH. BQ YQ I
+DWVKHSVXW DQG $PHOKRBRNH G, W KADIWW K KD DIDX® DRVMHHVWHG F
OH[H®H LV SRVVLEO\ DOOXGHG WR LQ WKKXQWHW DRV FEQICEH HG
LQWHUFRXUVH EHWZHHQ WKH TXHHQ Z0O8 WEUHIRD $PGE EKRW
ZKR GLG QRW IROORZ LW IXUWKHU \DXZ® RBUW DWW SAMRMLGH D U J X

%ULQJLQJ PDWWHU EDFN WR WKH W HDW RK HSRK/K W LDYQ @ Hs FEH.Q MA
FRQVLGHULQJ DOMKFWKH VMWEKWHRMY HYWV GFHMFARULIDEH GR UQWIKH DSSUH
EHKLQG WKH WH[W 7KLV LGHD LV IWKGLRQ@HR JGHHDOMXYUN RSIOW KRl |
VXEVWDQWLDO DN BHFWORWW G HVRHIM-G EZIKYOLVY H V8 KDURBG X FHV  Q
OLIH2WKH GLYLQH VHHG DQG HYHQWXDR® \L & K\HK GV. YSLODSH U XOKIHIU
GLVFXVVLRQ RQ PDWHULDOLW\ DQG BQWWRXHR VIXFED/OV IMXFH) D YL B H

FI *UDHEHU LQ DQWKURSRRRRIURD O (03 S RDMHFEWHBR O QY LL
LV VXJIJHVWHG WKDW DQWKURSR O RIR VY WHRIB& iz EIK KR O B DIQAMW
EHWWHU XQGHUVWDXR G RO RN G IZIR K EBHEWFE \6 L\DWWIXGI® SUHVHQW
XGLWK %XWOHU WWXQYHMW DH QXIQ BN YW DQHZ 1SRV RIQEL OLW L H \
ERGLHV WR PDWWHU %XWOHU W K$IUE® B B'R GRR J LIDUWM\Q 2RI C
9LYHLURYV GH &DVWUR VWUHVV WKH LPSRUWDQFH RI PDWHULDO\
KXPDQRFHQWULVP RI RXU LQWHUSUKBWBMWULWRQV RI WK H XK WQ O
DOVR DGYRFDWHG LQ WKLV SDSHU

JAlv ]ESZ o P Z %3(u3sy u vzZ}§ % ///
$QFLHQW (J\SWLDQV FRQFHSWXDO L V®HEDWWHWLIUQRHQWYX HD ¥ OV&R QL\Q



NLQJ ZDV WKH VRQ RI 5H LA REUS/QRIGF IRW 3.HDT K LIV BISHVWIKOHMWR LQIRU
"HVWFDU 3DS\UXV %HUOLQ + G HDVEFRIMX\E HFSH W'Y DW & H5 X’E@B
%ODFNPDQ +

Hm.t wab pw n(j) Ra nb-,AXb.w jwr.tj m Xrd.w 3 n(j) Ra nb-,AXb.w

M6KH LV WKH ZLIH RI D ZDE SULHVW®J SHHIRDL® R I ZAMWNKHEX L UK
RI 6DNKQHEXT

W LV LOQWHUHVWLQJ WKDW WKH RDIH RDUWUKHQS WL K N W KRIOJRWGH §F
FKLOGUHQ DUH ODWHU LQ WKH WH{@H®HV¥ DVEWE QRHGLIYQ QGH OVl
VLV 1HSKWK\V OHVNKHQHW DQG +HHHWY KILREIG B ¥ GH\K @XR R WIKD
KXPDQNLQG ,W LV ZRUWK PHQWLR QIHY DWKDWDD®P RV W KH @ [RA
LFRQRJUDSKLF SUR JEWDPVKI QHIHH GG TREQ$P MY KRBV EW , GHLWLHV D
DVVRFLDWHG ZLWK UH ELUWK DQG BAMHUG R®G HOWIR W7KDHAPH UW R Q C
FRQQHFWLRQV EHWZHHQ WKH VWRU\UUGRPY BQIS\EKXKYW K VOHIHD GV
DQG $PHQKRWHS ,,,

$OWKRXJK DQFLHQW (J\SWLDQ VRXHUFWRQLRIRRE XWKW K B VI WK H DX
DPRQJ (J\SWRORJLVWY RQ WKH QD W&KRMHR(JVEKR & RQUVIVQV DWPRR N
ZDV WKH LQVWLWXWLRQ QRW WKWM RDW ZK®VKSE G HG WR/ DHSR Y
*RHGLFNH 3RVHQHU 7KXV *HRWKIH W BRMH/Q HXID D U WX HHY |
DUH GLIITHUHQWKRYG! IRQ IWKHRIR @R W +RZHYHU WKH NLQJTV K
DPRQJ WKH JRGV ZKLFK OHDG RWKRKKHWRQIUKRB WRDEH VDKEK LG
QRW GLYLQH IURP KLV YHU\ EERWVAKKLPRUULHGIULFK 4XDFN DUJXI
LQGLYLGXDO NLQJV ZHUH FRQVLGHUHBPWRDEHVGE G |WHKBQWWK K
RQWRORJLFDO LVVXH DQG WKDW L:\WWHKRX WHDIKQD D'W &/\H B I8 WR\W R H.CH
TXHVWLRQ LQ WKLV SDSHU , DG YRFDWHGILR LH WK FSHR/V R BAY RGI W B
QRW DSULRULVWLFDOO\ FRQVLGHU KH{L\ERBUHWHREBXOBER QRG
FRQFHUQHG 7KHVH BRFRGNWWWKKAEX\HSS (BMS WWRKGIR DIQDVOVVK DY H RIW F
DQFLHQW (J\SW L DKH QLDUVOWH. R WR R HIWGQ Y LQKFKLDWK OHJHQG I
0\ OLZLHF 2WKHUV KDYH FUIPW L FLAH & QVGKHI KW B QRS SWKR
LQIRUPDWLRQ RI ELDVHG DQG PLVO NDGRQW WAV XWKHXQV W & LW RVS!
FRQVLGHULQJ WKH DXGLHQFH LQ TXMKMLR Q LWHKH ODLFMAH D) GN R
NQRZOHGJH RI WKRVH ZKR ZHUH DEOH WoRHWOIPG WKHP % DXEQHD\E
ULJKWIXOO\ UHPLQGHG WKDW LI WKRI| DSXURSDYMDH @D VD B LIDIOQHH
EHFDXVH RQHRFIDQR®W OLH W

W LV FOHDU WKDW WKH GLYLQH EWU UMKD Q HW K B GH [DIP\8 DY \E DFERIP
+DWVKHSVXW DQG $PHQKRWHS ,,, VWXELHWQ \PRQIG LFRDRWVHI® \E RQV K
, QWHUPHGLDWH 3HULRG 3DS\UXV :HVWKBDUH DWVOR HQWLRQDE EER
IURP WKH FHQW UD 8 ZO®D RH &RH QZRI BBW Z L, WKWD' IS\ MKHF K R1 5H DQ
GLYLQH ELUWK RI 6HQZRVUHW ,,, 2BYHORKGHPFDQ QRZ DGG7R WU
VFHQH RI FLUFXPFLVLRQ IURP WKH S\D¥PWA RF®RBCAEHRI 'MHGK
SDUDOOHOV LQ OZWHQJGRPGCOFHDREE @RI EWKEXQPWIKH. RBELYLQH ELU
OHIJDKHG DQG 9\PD]DORYi + 20 K HY K R XIDI@H IFORGRBALHHQ \E D
RI 6HQZRVUHW , IURP (OHSKDQWLQHDWHSRQWWRIX\W KWHH G [EY T: X i VI

+HUH ZH ILQG WKH NLQJ 6HQZRVUHW , DQG JRGGHVV 6DWHW
JRG $PXQ DUH GHSLFWHG LQ WKH GLWQLQH. E IHDN % DKFHOH VI LRIX W E



OXWHPZL\D DQG JRG $PXQ DUH GHSLRWBBHIQX RWKH SG,L Y L Q H/ XE[IRUWW

JLIXUHAORFN ZLWK D HQZRYV GHE L, F XM VOKOIHRSKOHMWYL QIHW HWFR Q V-
"HUQHU .DLVHU DV SDUW RI WKH EDWILXIH VDQFWXDU\

2QH KDV WR FRQVLGHU WKH GHSLFWLRQ Rl 6HQZRVUHW , DQG
LFRQRJUDSKLF UR\DOHSYRIUDF IXELEMW SKHBWORQ , ZDW JR{HUH IR U
YDULRXV IUDJPHQWYV Rl WKH GLY L[ @HDBLGU WD O H M.QGE HD WHK 1D \E /Gl !
PDNHV LWV DSSHDUBQF® RIXYDQV KKIHAZIW ,DQGE VHP XQKRWH WKDC
WKRXJKW 7KH GLYLQH IDWKHU GXULQIHWEM RQGLDBQ® HE ERWK
IURP 'DKVKXU DQG LQ 3DS\UXV :HVWFDU ZKHUHDV WKLV UROH ¢
DOWKRXJK WHKHI\W LIRWQH BRW, BRHIQIZ\R R @l LLQY/J WKKF-DWR Q* [RE @ G H

20H LQWHUHVWLQJ H[FHSWLRQ ZRXDEOE H MLIQH RMDKVHH GRUY 6 H®IZ FOW
6DWHW DV KLV GVYUBPDARYVWBWEH7/KQYHVWLIDWHG IXUWKHU

%XW KRZ GR ZH H[SODLQ WKH GLYLRH'PLPWKSQAIRQG W KHWHHQW A
SURSDJDQGD DQG XQLTXHQHVV LQ WHKAN AR HVR H +\B M[WK R § KXW B
VFKRODUV VR ORQ/JX&SRDMNEHHRAHSMHXRGIDDV VD\ IRIPRBY NLQJ 7Kk
SURSDJDQGD LQ WKH H DBMH WK \WKHH®BX RW +DHV UKIODWKWG WR W
queering Rl KHU UXOH E\ VFKRODUV HJ %UHDVWHG <HW \
QDLYH WR WKLQN WKDW KHU VXEMHBDWLGLG QRG&K M @ROA R KGHRED
IURP SUHYLRXV UXOHUV E\ UHIHU ULRRXWIRQ K HAR GH ® L (RH) HIGHRIO F
WKH GLYLQH ELUWK OHJHQG GRHV BDRKLGR® IMXVWEKFHHGWRLWHK HR Q
NLQJ



JLIXUHBKPRVH DQG $PXQ 7KLUG 6FHQH OLGGHKIHI&&R® B@EDGH
IDYLOOH 30 ,;/9,,

7KH WH[WV Rl WKH GLYLQH ELUWK OBJHQ &R IQRIW 8 KH BVUXWL. IDJ
FRPSRVLWLRQ %RWK RI WKH WH[WVKQSSHDWGE WRDEM B LPRKRKUD C
PRWKHU Rl +DWVKHSVXW RU OXWHPZL\D PRWKHU Rl $PHQKRW
$PXQ 7KH JRG KLPVHOI DGGUHVVHYV HRG® KMHKWH JIRXGH @ @OR YVIDGV EW KU
.9 + $PXQ WKHQ FRQVXOWRZZWWRKDW&HRIRFE KR K HR @
PHW KHU LQ .DUQDN 7KRWK WKHQ MIBOW K DKL R WHKHDWY Z\RKPHH Q VL @ F
DQG WKDW VKH LV WKH ZLIH Rl WKHR RNQW K HHI RAUKPH R | OMIOHG W LEPX
B8UN ,9 'KDW KDSSHQV QH[W LW ZHON WIQHR\ZW HORG (WA WRER.
WKH IDFW WKDW LQ RUGHU IRU +DWY@RHBYX® [BRBRYAHDKEBWKSYH
KDYH VH[ ZLWK JRG $PXQ , DP QRW HPSOU®ME R DWK HJI1D R ORR
LQWHUFRXUVH P\ SRLQW LV UDW K HRU W¥HKID &HWIOH O X VRID® & L \G R
DOWKRXJK WKHUH DUH VRPH YHU)UIHDGERPG G H[FHSW URQ¥F NWR W
YRQ /LHYHQ 6RPH (J\SWRORJPDWVLDVYHG WR HG WWHRIPL F WDV
JRG DQG WKH TXHHQ $VVPDQQ "K 4 DIOWQKR X JK L P SDOIAQ
LQWHUFRXUVH GLVWDQFHG WKHPVHO YWHIL VURR UK RACPAHHD IWQYWRIQ R\
$PXQ DOVR KDG SOHDVXUH VH[XD® UIDHBUR GXENGMHORIEG JUH FUH D
(J\ASWRORJLVWYV DUH VWUHVVLQJ GWKD UDR Y N RP RYIH U FLDQWHRQI U B
RU DUH WGLVFUHWHO\ OHDYLQJ WEKHYRRX SIOHY BQ WKLV SRLRAM YR
DUH WR GLVFXVV ERGLHV VXEVW D Qidtaf-réaRics DD MM}IQAMW HBQD
VRPHWLPHV ZH KDYH QR RWKHU RSWHLHR® WXDKLWRRUQYQREH QGL



VFKRODUV RI WKH SHRSOH LQ WKHGSIDYINW KWHK LG/H WAD IDAD\O RZIH WHKY
FRQFHQWUDWLQJ RQ LWV PDWH UL MH® DIRK \RKYVRQE BV 'SWP\Q G LFD.
EXW DOVR DOORZ XV WR UH WKLQNHVRRB VWO KWM K L QNOMDGHZG VWAKHH
DQFLHQW (J\SW

W LV LQWHUHVWLQJ WR UHPDUN W K E)\® FBRON K$ RRRWI) DS S LRI
PDUULHG DV LV 5XGGMHGHW PHQWLRQWB MWXBWSWKH (HSWEDQ
PDUULHG ZRPHQ 6RPH DXWKRUV VXJIHAWH QVKADWM T XN DG UMGG P\
LPSRUWDQW IRU OHJLWLPLVLQJ UR\WD @ W XREHWVEZRIH RHBPXQLQ

+RZHYHU RQH KDV WR EH D UDMQNPILVONGH & KD W Kb RPKRLWH WL
LV DFWXDOO\ QR HYLGHQFH WKDW OWRMHPZL\D DOVR KBRU HD /W K
EHLQJ *JRGYTV ZLYHVZRUSPXIQALWHKE E\ WKH JRG DQG WKH GHW
DQDO\WHG QH[W

dZ u V]VR(E & E&+ + E] JVPIEZ% IBWI( , §Z %o NT} ¥ %oul /]

7KH WH[W RI WKH GLYLQH ELUWK JRHG HQGNVKRIQM U@ XK1V VWKNMD MWLL@ID
LQ KHU SDODFH 7KH SDUW RI WKWHHWHMW YWZHKVY. FEUINV RI RXU LHHWH I

gmj.n=sn n snDm=s m nfr.w nw aH=s uM7KH\ WKH NLQJ DQG WKH JRG IR

(s)rs.n=s Hr sTj nTr WHKftw FKDPEHU RI KHU SDODFH

sbT=s xft Hm=f 6KH ZRNH XS EHFDXVH Rl WKH JRGT

sw HAd=f r=s

erD.(_f).b_fr_s DQG WKHQ KH ZHQW WR KHU|LPPHG
JE)IOA=S DQG KH VSUHDG RXW WR KHU

sw rDj(=f) mAA=s sw jm=f n nTr DQG JDYH KLV KHDUW WR KHU

m-xt wj=f tp-jm=s DQG OHW KHU VHH KLP LQ KLV IRUP

Haj.tj m mAA nfr.w=f DIWHU KH SUHYLRXVO\ FDPH WR KH

mrw.t=f xpj=s m Ha.w=s 7KLY RQH TXHHQ UHMRLFHG LQ VFH

ah baHj m sTj nTr +LV ORYH ZHQW LQWR KHU ERG\

xnm.w=f nb.w m Pwnn.t 7KH SDODFH ZDV IORRGHG ZLWK WHEK

DOO RI KLV VPHOOV DUH IURP 3XQV

7KLY SDUW RI WKH WH[WWWV LFEXWIHY HUWRWQF WRI/WIYW RIHQV L(
DQG WKH JRG HPERGLHG LQ KLP IRXWIKHW KWAHKHXW H QWL Q HWHKHV S\ R
VLQJIJXODU DIWHU ZKLFK WKH TXHH@VQLICOH@LIQQ XQBUZ RIKLIVVLEDBAEV
DVOHHS VKH FRXOG QRW VHH WKH LDQ)EE& PAKH VPIHAUIMHHBXDV JAREO \%v
XS EHFDXVH RI JRGTV VFHQW VKH VDKHWHUVERXNWYDGORBXW+W RVKHD
KHDUW WR KHU DQG OHW KHU VHHURLPIWHY KB MHVIHD & Q FDLPH GA
DV +LV ODMHVW\ 7JRIGV UNYKBRD W KHPH FS®RIVY QEOHQFRQ WK/ LRQ  $1\
VHH KLPVHOI LQ WKH JRGYV IRUP ViKW UHW RWKHGJIRQ@ WH HLRYIHWXK
ERG\ DQG WKH SDODFH ZDV IORRGHG ZIRGH VWYXHHQRG fYXMARKYQ
NLQJYV JRGYV VSUHDGLQJ WRZDUGM WHUK AUK ERHRQDWWHHQIORRGL
ZLWK WKH VPHOOV RI 3XQW DOO VWUR® LQWHUGLVFD MWH] WTEKEK\DWD L
nfrw WKH TXHHQ UHMRLFHG LQ VHHLQJ"

7KH VHPDQWLF ILHO GQRD QKIHQ@RUG@\SWLDQ LV YDVW UDEHILQJ |
EHDXWLIXOY WR PWR EH FRPSOHW HFFRPSIGIFVKH ® Q @ QuMVR HEGIT F F



FI 6WRFN /LNH PDQ\ IRW IGHRUH \( JQIRML B Q YZR D GWL Q J ¢
(QJOLVK ODQJXD Jift.w 7lKVH PRV[WPRIWHQ WUDQVODWHG DV @HDXW)
VXQVKLQH SUHFURRVWKRRE/ WRKILEIVEDQG ZHOO EMKILY YHUEDO
FOHDUO\ FRQVWUXFWHG EVWRE WE&HWLHRIQESRIOUUERRRW GELY X FN V)
WKDW WKH QRWLRQ RI \RXQJ QHZ WULXPSKDQW OLIH ZDV LQKF
WR +DQQV 6WRFN EDVLRrPEHD QLQW RW KV RH RRWXWULW\ RU ULSHQ
FRPSOHWLRQ + *LXOLR )DULQWHY QGV MiRIBSANMD A BER-Q § U E A UR
QREOH UHILQHGY )DULQD 6 BHHUHLIQGHVYR X QG FR U BHRQIR
VLPLODULW\ LV IRXQG nfd WHGBM\ISOWBGMPW FRPIRUWDEOHT
PLJKW EH RQH RI WKH UHDVRQV ZK\ WYX LWL ZRIUIG WRM BEKROIOYWR
DOO RWKHU DVVRFLDWLRQV VXFK DMR GRIRSOHDHRGSOWY , @ HVIDEK M \F
GLYLQH ELUWK OHJHQG PRVW RI VHKH DX VQRKQV DM BEHHIEX W UID @B
+HOFN SHLQHNH 0\ «ODAHFQW YLWDOLW\Y )UDC
LVSOHQGRUY %DUERWLQ LFRPBO H\VS H Q HVPWY L RAQUIX GRGQRN B
7KH\ KRZHYHU GR QRW H[SOLFLWO\ OWDRVHVKRY WRKBG X QGW KN V¢
DERYH ZKLFK OHDGV XV WR FRQFOXGHOW DFWHWYWIH\G DXYYE R H @ WI
OH[HPH ZKHQ WUDQVODWLQJ WKH SDVVDJH

7KHUH DUH VHYHU D 6fr RVQKH X LWRPDY K MUHQLILHY WKH SKDOOX\
)DLUPDQ ':DONHU 7KLN ER QRVOHH[MW CEQRGV KU RPR P/ KAHK F
WKH ZRUG QDPHO\ WKH XVH Rl SKDQO XM ®/H\MHUHRIHPRIW LY XU $XE
FRQVLGHULQJ WKH VXJIJHVWHG EDVLBWRBRLQJ RI PIXWXU LW \WRK
$QDVWDVL ,,, 3DS\UXV %ULWLVK OXWH)XE®P DERXBWR VOLRQW XH RUW F

=
nfr LV Rl FDMWEFRMOsD QPUGLQHU éTdﬁ-IEanlLHPIHHUH ZULWWHQ
SKDOOXV GHWHUPLQDWLYH 2QH RIQOVWRQ MW R R KRG HDWW WE & G- R
WKLV ERG\ SDUW 7KH FRORXU Rl WRBWWRQHS RQRGOW K HD B R O\RX U
WKDW RQH FDQ LQGHHG VSHDN RI W UDRP IH V W@ RV RP BWK H UIODHO
7KLV LV HVSHFLDOO\ FOHDU LI RKHLWKULRNVEDERRY MRKR ¥ROQWX
RI EDERRQTV SHQLV LQ HUHFWLRQ MYHDKN\PQ A WGRR AN RVQIG iH B G3 D&
EDERRQ UD G MbQWHWR K POD®IHQHU) ,Q WKH 3DS\UXV 6DOOLHU ,9
G\QDVW\ ,VLV LV DWWt VO WM WHHLQJ OBMKEHVORHHAHZULWWHQ
SKDOOXV GHWH U RIQQDW WKH KDOFR BHWRKH (PP XIQE IV RS/ K WKH K\P
'DULXV ,, WR $PXQ LV HYHQ PRUH H[SOWLKH VK XOWE DWW GG B K IEFK BH\R

=
S K D Ch@yXsy.W nfrw=f % U X JV F K 71 ::9, FRO H%élum QRW
nfrw ZULWWHQ ZLWK D SKDOOXV GHWH PRI R LW K LEXMR @W H [ WH D\

WKH M—Iﬁf‘ﬁ st ZKLFK DPRQJ HOVH KDV WKH PHDQ LQIGLWRWHKER E
WKH XVH RI WKH SKDOOXV GHWHUPLQDWLYH LQ VXEM KBVHW
VKRRWLQJ ZLWK LV DFWXDOO\ KLRGEHQURP ,W§ KMKHE BWWE ABDHF (
WKH JRGGHVVHV URMRLBHQ Q Va-MR@J WKH 7KLV LV D SKUD"
VHHQ LQ WKH WH[W RI WKH 64,y mQriAAERIr Wil KK OW JRH@QHE TXXHAHHXO \UH
VHHLQ#WILV:H KDYH DOVR UHDOLYVHGEW KRG GHWAL QULR | LOOPW R L
G\QDVW\ 3DS\UXV 6DOOLHU ,9 7KDM/NIMKHFDRQPKDXRIUGLILIQURRW
VKRXOG EH QHLWKHU QHZ QRU VXUSXWVYRQULRRYRW ZRKRXD X WRHXO\
(QJOLVK ODQJXDJH ZKLFK RQ WKH ILILWK WRDW ZHR K® YH 1 RFARKELN



ZLOO\ ZLHQHU ,Q /DWLQ WKH ZRWPEHQWRU SKOQHS WDIMELERL QW H (

SHQLV Vig& Kt EDUD Q F K catadiGri \RVW DiNadifis /@ RUG DPRQJ PDQ\ $GDF
+

,QGHHG PHWDSKRULFDO ODQJXDJH LQ YHZDM @QIGRHPD G\ UMIFIRQ
UFRQFHDOPHQW RI HURWLFLVPY DQG H®LEBY DIMH XHRGE RMIDW H\
ODQJXDJH DQG WKRH X\RHE \RAHARHIGD QG VH[XDO FRQGXFWV +VX
WKLV WR UHOLJLRXV GHFRUXP DUJXIMH ZWMK/D W RM]S®H S LW M B[ A
LQFLGHQWDO DQG LQDSSURSULDWH IRU WHPSOBUPRQWHYWQH
+DWVKHSVXW LV DOVR GHVFULEHG DW Hi RI®IS LRH WA IQRV B RV W QWH R H
HYHU GHYLVHG E\ PHQY 'RUPDQ K W KK HOBNHAP IR Y Q W ISRK@\D Q@ 5
DUH LQGHHG DOWKRXJK QRW PXFKW®DOWHIB Q\GK RQ ADR\HY MHHS WX RV
QRW WKH UHDVRQ H®HRX MKKEGRMG & RWVRAR@WY @ I HPGLRQ RIKLYV SDUW
OHDVW QRW ZKHQ FRQVLGHULQJ DOIQ WYHGHWIRG 8B ¥HJIDQWWHD QGS
nfr GHVLIQDWHY WKH SKDOOXV RI D QR\HPYGHLVRIDWWXWK 2O VW W
GHWHUPLQDWLYHUR K@ DSKIDYGHO XV IGGMHEGL W D © Bl LRY JWHikpH \YQH WWEKDHD ¢
WH[WV Rl WKH GLYLQH ELUWK OHJFIQ/® EXW K-RUHM RUKIL ¥ RRHIHD ¢
GLIIHUHQW ODQJXDJH WR H[SUHVV \WMIRULIOR PRQ Q RWKHNVOREGN BR
HURWLFLVP ,QGHHG WKH SKDOOX\VZRHRHURP VEDW DGH RZON] Z UE V
7KLV OHDGV XV WR FRQFOXGH WKDW LI WKH\ ZBhQWLIDGWK KIHGV. KU [
ELUWK OHJHQG WEHW E UWKQD \§ K B BRIGRRIY R DRWVR XWFOGR WKLV 20Q
IRU WKLV LV WKDW E\ QRW ZULW LSQMH WH B YSIGD @ & X VD 68 B MIKKW VL QR \
DPELJXLW\ ZDV DOUHDG\ VWUHQJWKHQHI &\ WKKH JBBIHIQH G PR
LQWHUFKDQJHDEOH UHIHUHQFHV WR WKH NLQJ DQG WKH JRG LC
WRnfoMfrw LQ DQFLHQW (J\SWLDQ WH[WV DQI& GBDWKQVY DWW LEFFR\®|
DQG WKH JRG LQ RQH

W LV RXU PRGHUQ SRUQRJUDSKLF JFRJQZKVER®JRHWRQY LFWHRGHNP)
SODFHV ZKHUH WKH\ DUH QRW DV R|B®HEWRDWVHER JQHNG WKHP
WKLV *SRUQRJUDSKLF JD]JHY FDQ EMVBX@F W P QG HH UQ VEIUR. GH WD LA
WKH WH[W GHVF U LFEROQYWHKIHEWN X B BSgHX HTKKHH@ DB RWKHU LQ
WKH RYHUDOO FRQWH[W LV HURWLVHMQ G JWIKDGM W K K D DXOHKH/Q HLY H
W UDQV O DW Hfr VKKIHJ HD W[RHIPHHO\ DV SKDOOXV 1DPHO\HQ@WVHWK MKHX B

==
VPLOHG DW KLP DQG LW LV WKHQ\M/I«I—DWH([HVZVWQI&W(‘HNNKQW\M
HWR VSUHDG RXWY ZULWWHQ ZLWK UDG&DBQX¥QGHWWW P RGIVWW
SDVVDJH DV «KDYLQJ DQ HUHFWLRMHW®R ZMEGE¥FPWHG ERWKLEK WK
YHUE *WR VSUHDGYT DQG WKHUHIRBHQDWRL ¥ HEMPIL O QRGOW § B H{ IO
VXJIJHVWHG pLQ (UUHXJXQJ JHUDWHQY HMWR EH DUURXVHGT

VLPLODUO\ XV HKX i WERV RSHXT D VE WR LQGLFD@ I$ &KHXWE U
%BHDWW\ , & +V X rDj(=fJ fo#f reSH[KWH ODYH KLV KHDUW WR KH!
WKH ZD\V WR UHIHU WR DEWXDO VHI[XBONVHQWHKHF B ¥ VRl fHGD QW V
LKLY @ORWHTFDPH LQWR KHU ERG\ OLPEV DQG RQO\ WKHQ ZDV
FRPLQJ IURP 3XQW :H NQRZ WKDW D @B HHQW B HONLINY JRGY WFD
JXPV DQG UHVLQV DQG LQFHQVH KDVWWKKRIQSRYXUWW R OWM UIRQV R
+DUYH\ % XW ZH DOV RMWQRZQWKDWR WIOW X&KW GVR VH[XDO
.LQJGRP (J\SWLDQ ORYH SRHP$GGVWLRROMHOBURWQRFOSRHWU\ RI



.LQJGRP (J\SW VFHQWYVY DUH DVVRFLDARHGKDIWW K IDH) \HFUHRQML R ID W
HVVHQFH UDGLDWHVY IURP WKH ERG\ RI WXHUERDRYN ® GE ¥R ON

+ ,Q RQH FDVHDZSIDDOWDR HIQ GLWXDWLRQ WR WKH RQH GHVF
WKH WH[W SUHVHUYHG RQ WKH 2VWURERQ 'HLU HO WKL QDPV R
IHPDOH ORYHU DUH VSUHDG RXW WR3BQPD @K HIR KH UK B LW H /R DH
OLNH PLV\ IORZHUV ZKLFK VPHOO OLNHVODEGDQXF K8HVERYWH]
HQWHULQJ KHU ERG\ DQG WKH RURXIUQXRIGW KD W D/FGIQQN RU MK H>
W K D Wnn@R YHKXV ZKHWKHU RU QRW SKDOOXV IRQ GNWHIERF®R®B XQ
WKLV SDUWLFXODU FRQWH[W GRHVDGRWRFKDWQH HD @ KHJ HF MW R/QK L
LQWHUFRXUVH ZLWK WKH TXHHQ D® ® PARKDIWH RN H Q@ G W K GIAKDIGX M\M
7KH FRQVHTXHQFH EHLQJ WKDW HYHQ \EH WXHN SKHDID@W VP RV W
QHYHUWKHOHVV LW LV DQ H Urft\W B H Q'XVH B OL B K MFRIQAHGL WAL |
WKH VHQVHV XVHGELWHKYRVXHH B QFER X.PWRUW DIQW WHF®VH ZRUW K
RI LWV PDWHULDO DVSHFWV LV VPHOO

7KHUH DUH WZR OH[HPHV ZKLFK D UH. XMMIBWILRQENBIRRDIRRKMLW L F
WUDQVODWLRQV DV P\UUK DQG |UD Q NUGIRHD WH KIRIOHD PR QYXHIQ M
LGHQWLILFDWLRQV R lawWmdtavial teBeBimmaBummMabiosm R @cia Senegal
IRU D VXPPDU\ RI DUJXPHQWY VHH %YHDHFLY %UH\HU VKRKXH®
UHFHQWO\ SXEOLV KW &HW XIBY ARRD B0 \§50 POV DV HQWWW KHU WK |
UHSUHVHQWDWLRQV FDQ KHOS XV DQGL@®HGWELM\QU LW K WR ZQ VRK
SODQWV IURP ERWK VLGHV Rl WKH KB LFHY BRZR GRUN\BBW QI
2QH WKLQJ LV KRZHYHU FOHDU ZKHWKMDQRY @RRW 5B RIQWG RAK
SURGXFWV ZHUH XVHG DV DURPDWLFQV FI-HGDMW Y QL @/ FAPKSHD HU HUILLWA
LQWHUSUHWHG DV WKH ORFDWLRQ RIUWKH O DBQ® B3OV 3 H/@RLXQWk
SURSHUW\ WR SURGXFH WKLV VSHFLGRF DWHR ADWLYH VWM GQL Q7 KH
JUDQNLQFHQVH UHVLQ EHJLQV ILUWKDIDW DDREZ®NURRLWKHVWURQ
WUHH %RVZHOOLD ZKHQ LW LV LQM®VYH GUHVH.IDO ILARIZ W KZHK @ X0 &
FDO Oréi@afR &bnke LV XVHG WR VFUDSH DERXW D ILYMVUBFK (WHSH\@L
JUDQNLQFHQVH LV XVHG E\ WIKGD\R UGDHQ DIV REB OGHKW I
IHUWLOLW\ SURPRWLBQRBHUIW EHWOK WRLHQWLILFDOO\ WHVWH
1XVLHU %DWDLQBK DWDWMDRQHK D + RGRZHD\HWR EHDU LQ P
LQFHQVH DVVRFLDMHDW R JIRWE VF RO HX¥VQIQLRP RXOMOLFHBD G\ KDUG!
UHVLQ 7KH VHQ\VRUARKLIHUH 8 QFR L QFKHH) VR HOVOSRLEXUIQM G LQFF
VPHOO RI IUHVK VDS FRPLQJ IURP W@ \LKQ FHHYV Q@ WDUHH Rl MYHHQU WK
WKDW ZH FDQ VDIHO\ DVVXPH WK D@V FOUD\WGKLR MUMKH\Q RV KEHH AW K COH
KDUGHQHG EXUQHDBWHHW RQ W KHKHY FIHQWH HPDQDWHG WKH VDPH
IDPOZRDWK WKH TXDOLWLHV RI WKHDFWHWKDWVILQFARYWLWHHHYJ:
(J\SW DOUHDG\ GXULQJ WKH 20G .LQKBRVPLQUKBHQHIDUX GRXSQEW
G\QDVW\ LQVSHFWLQJ WUHHV EURXHW RPRIRLM VRLIQOOBIGGID R
'DKVKXU 7UHHV EURXJKW IURP 3XQWUD WHPOOR BHEDRWUHIG RQW
IURP $EXVLU 7DWHUNWZR UHOLHIV 6®¥BXWKURP WKLV WHPSO
GHSLFWLRQ RI WKH H[Veidd PWUW R® \R | ZWHWKIBIKHRIP XX H BHVLQ |

EURZQ (O $ZDG\ + SOV + 7KH LQFHQVH WUHHV IURP
RQ (J\SWLDQ VKLSV DQG EURXJKW |URBP QVKIE H[\SHBQWH R/Q| WRP 3’
1DYLOOH 30V /;,; DQG /;;,9 7KHDUIZGHNG BODPONHGLDYLEE& H

1,:9,,, ,Q WKH IRUHLIJQHUVYT SURFHWHNKP IMFHH QH7 | UR Pl UNRKPH VWAKR



7KXWPRVH ,,, WKHUH LV D UHJbwWIRR @L®KLFXQWL G L EHH QY HQ
VDPH DV WKH WUHHV GHSLFWHG RQ 'HLW HO PKIMKUHUR WHH OW K HV S W
UHVLQ LQ DO®@RIZHWY WRRWO WR WKH (J\SWLDQV

$Q DQDORJLFDO UHODWLRQ EHWZHBY TKHVWE@ BQOXWIEHOM S QHWI
GHVFULSWLRQ RI WKH ERG\ RI D JRBQDQBILWV XHQKN XDRONVHVIW B
(J\SWLDQV 2QH RQO\ KDV WR WKLQRN @QERXRI WRHXNSDQRBGGHH RIKV
SODFHG WKH VSHUP RI +RUXV RQ WKW HGH MWW XPB 8\ BIOW B Q HEAWEGHWN
* I[URP WKH UHLJQ RI SDPHVVMHYSWIRRQROQRR (BIWHPSOH+LC(
IURP WKH 3WROHPDLF SHULRG LY YHPHKQ WKH ®H\WWHKE HVRO DI
GHIHDW KLV HQHPLHV 7KLV OHWWXFH ZDV DUJXHG WR EH DVVR
FXW G6FKXNUDIW * W LV WWKKH VIR R X W KZAK IOFHKW WHKTF BIWZ
FDVH DQG LW LV ERWK FRORXU DWW BQWW LAKLLEKH VYA MD/WIH TV)>SIHQILPA
OLTXLG 7KXV DV ZKLWH VWLFN\ OL3¥REG XSHRHXA VYUID@ERWL Q/KHHQ WK
VHPLQDO IOXLG RU VSHUP SRXU RXWRRI DN} GXXUDLAI X N MR F KROXDQM
UHPHPEHU WKDW WKH WH[W VWDWH.W 7K D RYHH ZHQWRHEFINGR LIQH
m mAA nfr.w=f mrw.t=f xpj=s m Haw=s$V DUJXHG DERYH ZKHWKHU RU QRW SK
EHKLQG Wkid OHHJHPMWKH IDFW LV WKDW WKH JRA KOG DQRIPUWK
LQFHQVH WUHH LV WKH VDS RI OLH¥ H®&WRKD OHDY WOLHOD. & W W W KWK H
GLYLQH UXOHU ,Q WKH GLYLQH EWHW KJ IOYH.JHIQ G L VI HAORH WMKHH TDRHGH
anxV0LIJQ ZKLFK KH EULQJV WR KHU OLBY KHWKSRIOW @HWK KDY GUD!
7KLV JLIW Rl OLIH LV KLV ORYWHYWVDRIGMARUIHQFH RIKRLKUAF
ROHRUHVLQRXV SURGXFWV ZRXOG EH DVVRFLDWHG LQ SULHVW
7KH GLYLQH ELUWK OHJHQG WMMS/ R, BDMW V¥ RIGFHHDCGNROBIG
HSLVRGHYV

JAJv ep 3 v

7KH UHVXOW Rl WKH XQLRQ RI JRG KRXR ZDMK KHKIV X WHBIQGD SR
KDYH DUJXHG DERRUY WKIBD\XF®&XE VDO QRS LW & HR IGWKIHQW HLUWK OH
WKH XQLRQ LV FRQFHUQHG DUH WKH VXEVWDQFHY DQG WKHLU
DUH DOVR FUXFLDO IRU ERWK GLYLQHMFWQE ZKXPDH) ZHR B DHFW DQ |
RQWRORJLFDO GLIIHUHQFHV $V QRWHEOMG RE\$FW B SKHP \3 D+ BV
EHWZHHQ WKH GLYLQH ELUWK OHJH\QHG RO & KAHK B UDQQWQUFRIIQW X H
WR 7KHEHV ,Q W KHQ A DB WK NOKRIHERGDMSIRD R1 WKH TXHHQ ZLWHEK
DQG LQ WKH FDVH RI 3XQW H[SHGLWLE8W WRURXJK EULQJL KIDY®
DERYH WKDW WKHUH DUH VWURQJ RUJHNPHD WY G/ XK H VOLTQYL GV R
WUHHV ZHUH FRQVLGHUHG WR EH WKDOUHWW & HL © DMKHHLLLD © DSKMWILLFE
DV FRORXU DQG FRQVLVWHQF\ +RZHONHUV ZHDVKEX 06 @ RWJ FRD
(J\SWLDQV FRXOG KDYH SHUFHLYHG VEXW FZN POV R 3 SR\WHH WK D
WKH VSHUP RI $PXQ VPHOOV OLNH WRDGW/V KH L&/L Y VQEHERBY H UH
QDWXUH EXW SURE D EesuLLYIHLDR \. G I XMW XWUHR

1RW VXUSULVLQJOG\+EWVRHRBIVEWKWY ER PRWKHG EQ® KH GLYLQH
KDV DOO RI WKHVH GLYLQH FKDUDFSWDHULQW LWKH WFPQHLRVRUL
SURGXFWYV EURXJKW EDFN IURP 3XGWNW®RJS$PHDQVY K HSW XW VRAHDWE
Rl RITHULQJY DQG WKDW +DWVKHSVXW KHUVHOI ZDV DFWLQJ Z
GHVFULSWLRQ RI KHU ERG\ 8UN ,9 *



Hm.t=s Ds=s jr.t m a.wj=s $+HU ODMHVW\ +HUVHOI| JLYHV ZLW
HA.t antw Hr a.wt=s nb.(w)t WKH EHVW P\UUK XSRQ DOO |[KHU OL
XnM.w=s m jd.t nTr +HU IUDJUDQFH LV WKDW RI|D JRG

KHU VFHQW PLQJOLQJ ZLWK |WKDW
KHU VNLQ LV JROG SODWWHG ZLWK
ZLWK JOLWWHULQJ YLVDJH OLNH W
WSX.UXft Hr n tA T Dr=f WKH LOQWHULRU RI WKH IHVWLYDO
WKH HQWLUH ODQG ’

jw sTj=s Abx(.w) m Pwn.t jnm=s nbj(.w) m Dam
Hr-abA mj jr.t sbA.w m xnw

+DWVKHSVXW KHUVHOI SXW P\UUK XSRQ KHU OLPEV DQG PLQJO
HPSKDVLVH KHU RZQ GLYLQH QDWXUHK®V7WHK H DXRFDOHF RRXQMW W
$PXQYV HQJHQGHULQJ RI +DWVKHSVRW B [B® TKIDWQWR B & HR L & HUK
KHUH &OHDUO\ LQ SUDFWLFH +D®NIKHRDOW KB GL @/ R D@HRW QWR K/
3XQW EXW WKH WH[W GHVFULEHV AVKM TWKBPOE DAL \R IR 7 KOHWPRR G
,9 DSSURDFKLQJ WKHL D G HIKKQWHBEPRD WRHYXWP R QQRADFEH QW V VPt
RQ WKHPVHOYHV LQ RUGHU WR VPHO®NOQN HD BX B W KKR/ZHEN HPWV R
SODFHPHQW Rl P\UUK RQ KHU OLPEWEW ERG®D XW\& bl ki UEDMGHH NELRD \
LW LV DOVR UHODWHG WR KHU GLYLQH RQWRJHQHVLV

$OUHDG\ (ULN +RUQXQJ DUJXHG WK DADWAKKHSFNOYWWQRI VBXB W CAL
FHQWUDO IRU KHU GLYLQH QHVV +RKMXBDUERWLQ DOYR &RWLL
GLYLQLVHG E\ WKH JROG DQG VFHQWW RR @ XEHW ERIPQQW K H RIRR GV |
TXHHQ $V LW LV ZHOO NQREW)\ $BRD 2 XQDW I/GI® VB ® VDI F
S8UN ,9 + ‘H VKRXOG DOVR BEHD U HMV R QY G3 XVQ KD WD R QGHH R
LJRGYV ODQGY LV SRWLWHRIUDS KLBD DWL BRQ\WR) (WKSHVVRXWK HD\
ZKLFK WKH VXQ DQG RWKHU FHOHVWYRQ HARFHHN ULVH &R®R Ik
WHPSOH LQVFULSWLRQV RI WKH 3WRKHP EL B VBKSQBBH 3R Q W KLH/ \
/IDWHU LQ DQWLTXLW\ ZH D DK W& VRIUPFHRER XWQRP RV KW KK Bl R
KH VWDWHV WKDW WKH VXQ LV WKH/SRWEXRW BROERWKQQDPRQQ
7KLV ODWHU DQG FXOWXUDOO\PSRUWDQW EFFRXYW LW GHYH
KLQWHG E\ WKH DQFLHQW (J\SWLDQ RIRXMOHDQ® DPBQWN MIAH @V
VXUSULVLQJ WKDW WKH TXDOLWLHIVIRV /G EDMVIDGD BRKM KAEEVHR TR WA
EHLQJ IDVKLRQHG IURP HOHFW U X Pl H\GN.LDLONERHELLRW RODANHK MY H ¥
KDOO EXW DW WKH VDPH WLPH HPLWX\WL QW WK DOQRPWKRH $XEQ
JRG $PXQ 5H DQG QBKLY¥XQRGIVZKLFK DWHK H®EWKHHI® DERNLQFH
+DWVKHSVXW +HU ERG\ LV OLWHUDOO\ PDGH RXW RI WKHVH V>
QRW DVFULEH WR WKHP 1DPHO\ WKDW HOHFWUXP RI KHU VN
FRQVHTXHQFH RI WKH IDFW WKDW WKH ERG\ Rl KHU IDWKHU LV
IURP WKHVH SODQWYV 7KLV LV VSHFLWLR QRUR1IHZD W IQUGRELW\S \2
KDYH WR FRLQFLGH ZLWK RXUV RU DG\QRSRUQUMM G $R/X $O W[DHQ G B
JRGV LQ DQFLHQW (J\SW FDQQRW EH UHVWULFWHG VROHO\ WR |
WUDQVFHQGY LQWR WKH UHDOP RHVQDL®G CP\L. QHED 6D QMW HG\®
XQLQKDELWHG QDWXIWH QOO HG ZBIWVRHWERDHPOHGHPRQVWUDWHG W
RI JRGGHVV +DWKRU LV GLUHFWO\IDWKR FLICHED® FION Kl W KPHD W BI W
WKH ERG\ Rl +DWKRU ,PHQWHW +

,Q WKH FDVH Rl +DWVKHSVXW ZH DDGHVNHQQYVWERG F UM DML R  UR
Rl KHU GLYLQH ERG\ I[URP WKH VHPHWLFIN$ ROXLQJ XEKGLRK W K HWIKUHD @



+HU JOLWWHULQJ ERG\ ZLWK WKH VMGQRRWHIKHFWWHUGPTXH BLW B Y C
EURZQLVK JOLWWHULQJ IUDQNLQFHQUWL HW \RK RPXCONSH U HIP @ W EDHWH

7LOOH\ -XVW DV WKH SURBXBWI RQ WAKH{ WURP \Z KU R/P
JOLWWHULQJ DQG VXQQ\ DQG VWDU GLNHQBKXRINYI WK URX MK
*SK\ORJHQHVLVY] ,W WKHUHIRUH GRWW ®RW VXUBBLIW HVGKD R WK
VXEVWDQFHV EHFID VW HAKHOIOX R HVYBR@D VEIREG) | YRRQIH FRPSDUHYV
IUDQNLQFHQVH ZLWK FKXQNV Rl JRR® B RDRUIFVQPSRW ZEMW B FIOX
LV SUREDEO\ QRW D PLVWDNH WR EUKB JWMHAB VY VG R QOVRRWWLKLGHH T
FRQQHFWLRQ WR WK K HHIGHR-DQOEH N L Q JQRIKW R M JEHSAUQ DWLRQ RI K
RQH FDQ VD\ WKDW WKH GHVFULSWLR@XRQWHUSERBEWLRQD R
HQJHQGHULQJ WK DRMWIHKUKSHRIX Q LLIM. @ KOHW SVIRWRHUWI BEQLQHVWKH H[SH

7KH DURPD Rl WKH IHPDOH NLQJ +DWX@WSVR®E RHQJIJONDQ ZIROE&
HOHFWUXP DQG KDYLQJ JOLWWHUDQ@XWYILRQYHWVRL NRIG\E KN W WDW K
DUFKDHRORJLVWYVY LQVLVWY ZRUNIHB ZUMWE WK H Q GHON RDSBUW
VKRXOG WDNH VHULRXVO\ WKH DVVHWWHRQ RHW BLWHUHDRW HNT
ODUVKDOO DQG $OEHUWL 7XW ZGWRWRIGEBWY R@ R KR D W
3XQW VFHQHV DQG DFFRPSDQ\LQJ WHPWS ZDWHWNIHDG\ HPSKDMV
+HUH , ZLOO IROORZ WKLV HPSKDVLDUXXRMHKHAUVDEDGY 8 G RRYQ GHK W
+DWVKHSVXW{V ERG\ DQG LWV DVVREHNYW LFOQVKRB VKMHI R & G/HN
WKH WH[W RI +DW KH.SWLRADN D \8 WHWWWKH BHIBK QMCH B PIGY WPULN W U H V V
.9 BUN ,9 6KH LV D ONIRDIHIE VWRVWRHO/GVB G @ VDYV R
DUH RIWHQ DVVRFLDWHG WR +DWKRHQDRGHVKHHQAYHYOADRG NQRZQ |
WR +RUQXQJ JROG DV WKH IOHVK Rl HRGEQJGRM\RYHEIVWEHG |UR
$GGLWLRQDOO\ RQH VKRXOG VWUH\\D QKD \D PIR@G VDKHS JR® 6 MW
IURP 3XQW H[SHGLWLRQV RU GHOLYVYHHWEBGWR DK HF BXIQUWL MUHRWP DX
ZKLFK LV DVVRFLDWHG ZLWK 3XQW WHENMVW WKH P DhEMRLY LRV
DOUHDG\ LQ WKH 6WRU\ Rl 6LQXKH $O0OHQ

W LV DOVR ZRUWK PHQWLRQLQJ WHKDM DY WHRXIHGODEHMKUK W B\
3KLODH VKH LV NQRZQ DWteWKHNVKPD@QH PHRAXVRODU DVSHFWYV
JLQQHVWDG  QFRQQX %RFTXLONMRZQ DV WHKH HjKEKIHO HVI
JHLW] HW DO $FFRUGLQJ WRPB®HQVEKKWLUSEWDRRE IDRPFRGI
WR ROHRUHVLQV DV WKHLU SUR G XESAMR Q QULH N X @& W \L. \WWWRIFO H P @ W\LI
IHPDOH IDOFRQ DIWHU KHU KHDUW G RP SXDM) HIGHDKILLAH FLKRLWV P ¢
WKH FRQQHFWLRQ ZLWK +DWKRU D Q @ DXIOH L3 XZGIWHWHOVABGH \P D

20H VKRXOG DOVR PHQWLR Q+ VWD WHISY XWK HL ¥ X QW MK W
GDXJKWHU DQG KLV IHPDOH FRXQWHWSDWUW D¥SNFWWV RI KHU GL
VWUHVVHG LQ GLIIHUHQW FRQWH[W FMHDUR® W VDY HWKH G5 L QL QU
ZKHUHDV KREURIRSRVDALEO\ +DWKRU LQ WKH 3XQXWN\KHOH VH [ FIOKW
OD\EH WKH ILUVW US@EFHHSW B DOOROR-NRIIRSU HDF ERGY PBIGHDOV DQG VP
ZRXOG EH WKH FXOWLF UHYHODWLRQVRP W KR GV Y GO M L\QAU DWKKHH L
(J\SWLDQ JRGV FRXOG LQGZHOO FXORMNWERW®RXE S FORIQYWHIHU WKt
+DWKRU LQ WKH FRQWH[W RI WKH DERXW VX RR/G\GL QB ¥ FOIOSAW WH
TXHHQ MXVW DV VKH ZRXOG LQGZHBQ DRVWRD WXH DRJ GK M D V RVXID \&
ERUQ DV D TXHHQ MXVW DV VKH FDWKEHTERUYQ JVV ER GAWDWMGK AV K2
JRGGHVV EHL@W st POVIKRIUI™V .MjOE\ + 7KLV LWRZHK®W /\
*GLVWULEXWHG QRWLRQ RI WKH GLYQWR FRQVL GHUDWLRTD NMKH



TXHHQYV ERG\ ZLWK RGIGH \E\R R\URK HIU WSWOLW K& J LV, QEGRW G/ XD VW L
HPDQDWH LQFHQVH EXW LV UDWKHBRRSI\ HRU HGK B L WXH HQFIE\Q DI RM C
DQG GRHV QRW HPDQWWWKEW B ¥ L QR BR/EWFD VWKHG TE\HYU FKDHR O R
WKH VR FDOOHG RQWRORJLFDO WXIMP ZKB® WY H H HS URH VUH-BW Hi ¢
ODUVKDOO DQG $OEHUWL " 'KDEKHBAKLEBEYHEHW KWH\L Q UHHI 1Y
WKHUH VHPEODQFELWR R\ KHD ER GLBIINDWN GF DIKGIRWH EBEODQFH R
WKH TXHHQ DQG WHKH YRGGHIY VSR EIOADE HIVKXWKH LGHD Wi
XQGHUVWRRG DV WKH LPDJH RI D JR®W EW KW RHWKMP HPDV HN RQ I K|
GRHY QRW OHDG WR.WAKH6DRMY RI LEHE® KOKMLW LQ WKH HSLVR(
ELUWK OHJHQG LQ ZKLFK WKH NLQIXDQG WW K H\R GV B HN UG HDUQUGH ¢
UHVWLQWrW GKDIREHU RI KHU SDODFHY 7KH TXHHQ W RMWG® H.Q WHKUPI
ZLWK ERWK RI WKHP LQWHUFKDQJHD®XH V$ RA RIRGLM Z HWR -PROLGQHX
PDWHULDOV VR WKDW WKH\ FDQ U H\DHOFREZO W KWKPH W R HMKWRHIUJ RIG W

,Q WKH VDPH ZD\ WKH ERG\NRY WHBWKMWHBWXW BEQG WR H H
RUGHU IRU WKH JRGGHVV WR EH HPERGLHG LQ KHU

7KH GLYLQH QDWXUH RI +DWVKHSQXWKIH VIRXKWRK HH QD BB VA R IL @/ K
SRUWLFR Rl WKH WHPSOH LQ 'HL UWHG%DKDW K H IRIL FP X @/ D\Q I8 VDW
KHUVHO!I ZHUH VHQW WR WKH ODQGLRRQ¥X\WKH V7H i/ W D R/EX FWH [\8 HC
WKH JRGTV PDMHVW\ DQG KLV GDXJKM W V7IDMHHLNB G WKH VWD
JRGGHVV 2QH LV HYMLGHHP SWKHGDWRYER W EIWSWK. OIDHIHQG DQG
ZLWK 3XQW DQG LWV DURPDWLF SURGBXKW\D @F OBJHQBGYL VR MK |
PHQWLRQHG IHPDOH IDOFRQ FURVVLQIHWHKGGORIQ G\ LRI KDX QIO \RRJ
6P\UQD 6KH LV WKH PRWKHU RI $GRR LD QG KV WH B \D MWUHILQ WILRL
&LQ\UDV WR KDYH VH[XDO LQWHUFRMXU $8 RZQ MK ZKKH. O HO VIKBIK DD YD IY
WUHH 'HWLHQQH W ZRXOG EHSWXWRQHRK VO \WR KOG DQW L
IDWKHU &LQ\UDV KRZHYHU LW LV L QW WKRXWK QIQ WEKLD MA UFHHQWY D
DSSHDU LQ ERWK OHJHQGV ,W ZD VDMV R K\ B HRAWHKE & B WO MK
P\WK DERXW WKH TXHHQ ZKR ORVW KAKWR NIHFHLRR \D § 8 PSHD ¥ R M
JRG LQ WKH IRUP RI IUDQNLQFHQVH BIQKH B\ WHKD WM B R X OZGK LKEKY Bl

}v opel}v

SHWXUQLQJ VXEVWBQR DQVGL A B WHRWMDRED DV/GIF WVQBWQ GI\WE KH HY HC
EULQJV XV FORVHU WR WKHLU VR KIQDGH B B WNDIQUR XXEG @ KDY MHWO R
OH[HPHV DQG WKHLU XVDJH EHWW R KXQRD § B BWDH W X EXNNKIDDRH
DFWLRQ %\ EULQJLQJ EDFN PDWW H@HWHQW®W K, HDW HX WGRM WION @K'
XVHG LQ WKH HSLVRGH RI $PXQfV HQFRXQWHU ZLWK TXHHQV $K
RQO\ ZLWK LWV JHQHUDO PHDQLQR@BPIODXMQY HE OW IVEWRSXKIDWI X \
DV DOVR DWWHVWHG LQ ODWHU WH[WV ZKLFK H[SOLFLWO\ UHIH!
IRU WKLY LQWHUSUHWDWLRQ DUH

2YHUDOO HURWLF FRQWH[W RI LWVH{XDOHXIQQ R\K BLMSKL TR B H C
OXWHPZL\D

/IDWHU SDUDOOQH® D WWHIMWEROMPBRRD WRE SKIXA@ O0LQ 7KRWHK
ERWK E\ WKH RUWKRJUDSK\ SKDO O XD/O®HRKIUL VIKHVEXBODREG @
QRW ZULWWHQ LQ WKH GLYLQH ELUWK OHJHQG WH[WV



ODWHULDO SURSHUWLHV RI WKH VOMQIQRI L$SEPKQWR ULLK GQDW L |
P\WUUK ZKLFK LV ILUVW DQG IRUHPRVW D ZKLWH VWLFN\ OLTXL
EURZQLVK OXPSnw.2QIRYBIWKGE VHPHQ RI $PXQ HQWHUHG WKH
HQWLUH SDODFH VPHOO OLNH 3XQW 7KH VHPHQ RI $PXQ LV OLN
VHPHQ UHODWHYV LWR/ PXOQMH WLKDUIORXMRISHKULW K HM. RHVL Q PHOV H WUHH
JRG KLPVHOI UHODWHY WR 3XQW WKURXJK KLV 3XQWLWH RULJLC

'"HVFULSWLRQ RI +DWVKHSVXW{V BDRS&URSH ZKMLLAKY DRI OWR H WERHG
IDWKHU DUH PHUJH&O IWFWE WLRU )XW P H\E HVR HHVCDHPHVWLPH WKH
WKH DWWULEXWHV RI +DWKRU ZKR KXW @RY® FELRMWKU BV VWRKIHL B EY
JROGHQ RQH ,Q WKH 3XQW LQVFUDRRBaN RRQIV PFDOH KX OV $\U A \R IUW
WKDW VKH KDV ERMKEW K® JGHLPYX@IH DHVOIKW KK DRGHW | $PXQ 5H!
LQ 3XQW VFHQHV PSHOHP WEW BV \DWRL W RDIWDIOHY ERGLQH EHFDXV
DQG EHFDXVH RI KHU DFWLRQV

7KLV FRPLQJ WRJHWKHU RI WKLQJV VXHWIDON SORQ® SIDRIG/XF W\
VSHUP XVXDOORY¥ISQWDRMIOLPDBINRHG HX W K HRQARWLFDO QR
DQG DVVHPEODJHY 7KHVH DUH XQGHUVWRRG DV RSHQ HQGHG I
VXFK WKH\ DOORZ WKLQJV WR FRPHRLQWR HJLV WGIQW HRIQW D ORI
7KDW D VNLQ RI HOHFWUXP WRPHD/MK/L @1 NZH. W i DKNLFKF X
SUREDEO\ ILQBFRMFEGOMHR <HW W K HHH L\DX B VWWSIHE IE H\VE KDDAVHH RVERO D J
H[SHULHQFHG LQ WKLV ZD\ :H KDYH [M)PRDDFNERIO HGSW WKDW @
DFFRUGLQJ WR WKH VDPH QRPHQFODIWKVHZRN QVRGID \FDOQ & W KLH
*REMHFWLYHY FULWHULD UHDO ZRUO/G HZUGIWRR D PRWRBO BXLE A
'LIIHUHQFH RI PDW ISURIBOX\E V& RXQOGREH D) DQ\GV QRN BMV XPHG EHI
ODUVKDOO DQG $O0 Hatterviehlites DUH WKXV GLIIHUHQW DVVHPEOD
GLIIHUHQW H[SHULHQFHV RI VXEVWBDW WWH U: i HEORO QW WH V HEFHRFIDX. \
WKH VDPH DVVHPEODJHV ,Q WKH ZRUSSWRSUDDWE ®9SDEDIHK \C
+ 7KH DVVHPEODJH LQ TXHVWLRXQHQG®PHIOQHY XBH®OIGV I BRD
JRG $PXQ DQG SDUWV RI WKLV DVVHIPEORJIKWHIH +DKNDVUKDH SWEKWAL \
FRQVRUW +DWKRU ,Q OLQH ZLWK WK HLNGWRROR EH BO WKL LQ
KDV WR HQULFK WKH ZRUOG RI DQ K\WHB QWL WL \Z L WKKL D JAHXQURAL HEH
WKH FKRLFH Rl SDUWQHU LQ VH[XDZKHQWHUERKXOXE HL ¥ RAR IQ FKHKWF
KXPDQ LQ ZULWLQJ DFFRXQWV RQ ERIB[WHW ZFLDO/H @ HR & DDYGIF MHKQHV
DSSDUDWXV WR XQGHUVWDQG VSHFLILF DQFLHQW (J\SWLDQ QRYV

IviAo Pu v§e

., ZRXOG OLNH WR WKDQN WKH HGLWRUWKIRW YLROM.MH. Q,J DPFH JW R W
5DXH IRU SRLQWLQJ PH WR WKH UH®WW U RFVEH Q ZERDAWTM ,V KURR) M
DOVR WKDQN WR 5XQH 1\RUG DQG )LIOLNRFBVRH UWKDH | RH | BUR QEGL
GUDIW WKRURXJKO\ DQG PDNLQJ XVHIERWKR KMOSWE PEGWIRQ VP
DUJXPHQWY DQG FKDOOHQJH P\ LGHD\D PR PEMQWN Y OHBG HAHH 8 Wi
WR $OH[DQGUD YRQ UWIHYGIQ FKRBPRRERQ) -%®[DQHDPODMR. QL DQG
BWHIDQRYL

] o]}PE ZC
$GDPV - 17KH /DWLQ 6H[XDO /RRFDFEXOXBENZRUWK



$OOHQ - BLGGOH (J\SWLDQ /LWHUDWXUH (LJKW /LWHBGRB\ :RI
&DPEULGJH &DPEULGJH 8QLYHUVLW\ 3UHVV

$VVPDQQ - 'LH =HXJXQJ GHV BRKQHV %LOG 6SLHO (U]IKC
0\WKRV ,Q - $VVPDQQ : %XYKRQMUMRQHOWRDG HIEIWWXQIHQ GF
DOWRULHQW D O LAFKIHV %84-LLEVCSLLAHXOM HWW. RRIX H O W D G LAHUW L YW@ Y 8 Q
+

$XIUqQUH 6 (J\BDWGDWUDGH R SHWYIXPRIF DXQBVVBQE $IULFD
DQG 3 3 &UHDOPLIM HIAGH %HWZHHQ (J\SW DICRYIGLEERD $OWI

%DLQHV - 2Q WKH 6WDWXV DQG 3IXNMBREUINGRH SBUFIKHDGWR O
-RXUQDO +

%DUDG .OHHWLQJ WKH 8QLYHUVH +DOIZD\ 4XDQWDPW3R|VILIFW DH
DQG OHDQXQKDP DQG /RQGRQ 'XNH 8QLYHUVLW\ 3UHV

%DUERWLQ &K SRXQW HW OH PHIMK H @ % MIODIQWDV. VO/H G A A KGILU
GH O, QVWLWXW GH 3DS\URORJLH HW G+eJ\SWRORJLH GH /LOOH

%D\HU & 'LH GHQ +HUUQ %HLGHU /IQGHU PLW LKUHQHG6FK]|
LNRQRJIJUDSKLVBEKKSROELIH 9HUODJ )UDQ] 3KLOLSS 5XW]JHQ

%ODFNPDQ $ 0 DQG + : )DLUPDQ H FHAKHPRQIQLZWF B @V H LRQ W
RI +RUXV PRW U®IXO RI (J\SWLDQ $UFKDHRORJ\

%ODFNPDQ $7BH 6WRU\ RI .LQJ .KHRSV DQG WKH ODJERLDOWV 7
"HVWFDU %HUOLQ B®IMHIPDOGXQJI - 9 %RRNYV

%UHDVWHG $QRFLHQW 5HFRU®GRORI (JVWSHW(LIKWHHQWK "\QDVW\ &}
Rl &KLFDJR 3UHVYV

%UH\HU BXQW 'LH 6XFKH QDFK GHPLGR® N EGOPR\GWRQ %ULOO

%UXJVFK $HSHLVH QDFK GHU JURDVBQK2DY HCHO® O\ELHWIFKHQ® V& F
+LQULFKVVFKH %XFKKDQGOXQJ

%UXQQHU Y H *HEXUW GHV *RWWN|QLJV 6WXGLHQ\FXWL WEKHID |
O\WKRMHVEDGHQ 2WWR +DUUDVVRZLW]

%XWOHU *HQGHU 7URXEOH )HPLQLVP DQG WHHZLXRUNUNQRQ RRQC
SRXWOHGJH

%XWOHU %RGLHYVY WKDW ODWWHU 2Q WKHRIGVRFXUSRXW CHEILNVYV R

&RRSHU - 7TKH QBRERDVDBKIFD SKLY HYEHHNWY XORQ W) RI WKH
&HQWUH IRU (J\SWRORJ\

&R\HWWH $ /D WYCHLN\O/DHXEAHH PG + DWV KB RKIW GBQWLU HO
&DQOQX\HU HW &HYLODOWBQGNHY PHUYHLOOHXVHV HQ 2ULHQW -
LQ PHPRWLDR[HOOHV 6 R AWLPG\HV ERIWLIHHQ®/ D O HV *

'RUPDQ 3 ) ,QQRYDWLRQ DW WKH)'DZQ RIDWK® 1%l Z 0.L QIG\R
) 'RUPDQ&HEDWLYLW\ DQG ,QQRYDWLRQ LQ WKIRFBHKE RKHID/O
'RUNVKRS BWXGLHV LQ $QFLHQW 2ULHQWDO QWD ] 0OV MRQV X W



8QLYHUVLW\ RI &KLFDJR %

'"HWLHQQH G@OKH *DUGHQV RI $GRQLV 6SLFHV3UQQHIHMRQ 0\IJUKLR
8QLYHUVLW\ 3UHVYV

'X4XHVQH 7 7KH 6SLULWXDO DQWLWRNKVOH[KQOY LY @QFWIRQWR

(O $zDG\ 7 6DKXUH WKH S\UDPLG FDXVHZD\ +LVWRUNKHHQ GOGHF
.LQJGRPEXVLU ;9, 3UDIXH &KDUOHV 8QLYHUVLW\ LQ 3UDJXH

(VSLQHO §$ TRXQWHOWE RO \DHYZE HX O BWWE@SGRG XULQJ WKF
20G .LQJGRP ,Q , ,QFRUGLQR paRGUB 73U D&UH BO\HRDZH MG (J\SW L
$QWLTXUWUG 2[ERZ #

)DKODQGHU ) 'LITHUHQFHV W KHDWAL IPM W WOIW X 0 B WDHQUAL D/GRIFW D

*OjUVWDG DQG / 6HGHODIHY RQVWKH ODWHULDOLW)\/IRQ GHRAH HW
%ULFROHXU 3UHVYV *

)DKODQGHU ) UD&RQ S RUTOIL YW HPDWHHFWIILRIQMOLW) DQG UH
% 'DQLHOVVRQ DQG/R 7HMHGHW QHMGEWHU 7KH 3DVWV DQG )XWXUF
BWRFNKROP 6WRFNKROP 8QLYHUVLW\ +

)DULQD * OLHGYHROFDI D Q WHFRB WINV]LD GR

JLQQHVWDG 5 % 7HPSOHV Rl WKH 3WROHPDLF DQG 5RPE
&RQWH[WV ,Q % 7HPGIOMW R IHEQ F LMW RD\®SWG /RQGRQ RUQHOO
+

JUDQGVHQ 3 - 1D RO WIPIR OHWBRPSKRU LERPHEMHPORUWY RQ (J
DQG /DQ&PPHULGIJH $UFKDHRORJLFDXO -RXUQDO

*DEROGH / +DWVKHSVXW DW .DUQPNDQE VRPRQ X® GHIWD iQR G
%U\DQ DQG 3 ) &RIHDDVL VIGW\ DQG ,QQRYDWLRQ LEDWHKUIV5HLRP K
7KHEDQ :RUNVKRS &KLFDJR 7KHLXHHQAWD @R |, @KWENDRWVH R1

*DUGLQHU $ /PWH (J\SWLDQ OLWRKQHWOQHHWMY )RQGDWLRQ eJ\S\
eOLVDEHWK

*DUGLQHU § + OLVFHOODQHD $FDGHPLFD %HUROLQHQVLD

*LWWRQ OHV GLYLQHV pSREBVAINVERH@MUH GH 5SHFKHUFKHV Gf+LV
3DULV $QQDOHV /LWWpUDLUHYVY GH OY8QLYHUVLWpPp GH %HVDQOR

*RHGLFNH +tH 6WHOOXQJ GHV .|QLJVLHWVEDPWMIDQ SHUBRVVRZLW]

*UDHEHU 5DGLFDO DOWHULW\:3UWHDNMXMW D @RUWHKSHOU WIR\ (RSE X
GH &DYDWURRXUQDO RI (WKQRJUDSKLF 7KHRU\

*ULPDO 1 &KHV WHUPHV GH OD SURSDJDQGH UR\DOH HJjSW IDH ¢
FRQTXrWH G $8BHRYGUHVWLWXW GH JUDQFH

+DOOPDQQ ®H 7ULEXWV]HQHQ GHV bUNSWE Q5 KIFK HRMOWHY 7HYV
‘LHVEDGHQ



+DPLODNLYVY UFKDHRORJ\ DQG WKH 6HQVHV +XPDQ ([SHULHQ
&DPEULGJH &DPEULGJH 8QLYHUVLW\ 3UHVV

+DUYH\ 6 ,QWHUSUHWLQJ 3XQW LAHRUIR DBEGNFRIAWXUDO &
6 4XLUNHWMHULRXV/IRDGRY 8&/ 3UHVV

+HOFN : S8UNXQGHQ GHU "\QDVWLH hEHUVHWAXNQOLUR GHND GH
9HUODJ

+RUQXQJ (&RQFHSWLRQV Rl *RG LQ $QFLHQW (J\SMRQGRH) DYHG
OHOERXUQH 5RXWOHGJH .HJDQ 3DXO

+VX 6 7KH LPDJHV RI ORYH HXHLRWQH RIQI IDIXFRLIHAVY MY KJ HY B/U
2ULHQWIBBO L D +
,QJROG 7 ODWHULDOUP KDHRWR FOFW B UG IDBQ RVAX H V

,QFRQQX %RFTXLOWPQWKH GH OD 'pHVVH /RILEWDRQH ¢ TXKIL G DeHN
&DLUR ,QVWLWXW )UDQoDLV GI$UFKpRORJLH 2ULHQWDOH

,ZDV]F]XN - 7KH /HIDF\ Rl 6HQZRRIUHDW V KXBLVXIN WEKQHG 5 HHLX
eWXGHV HW; 74 DPYDX]

-R\FH 5 $ 7TUDQVIRUPLQJ $SUFKDHBORWRKABRDRVLRDPL 8D SG-DU
$PHULFDQ $QWKURSRORJLFD® $VVRFLDWLRQ

.MiOE\ $ ODWHULDO $JHQF\ $WWIHEKWLR © QFQE Q8 HINSKQ F
1HZ .LQJGRP SULYDWH WHPSOH VWDWXHV%HQRQ®GJ LQRYSQFRAGWS
7KRXJKWV RQ $JHQF\ ODWHULDOLW)\ DRI \&HRR QQ VUL RK@ 03U R © H&RX
BHSWHPEHU  %$5 ,QWHUQDWLRQIROGHYUFHKDHRSPHVYV  +

.QDSSHWW & ODWHULDOLW\ LQ 6 RLAKK BIFECFROIREBGLDKRR YO
S$UFKDHROHRZI\<RUN 6SULQJHU *

/IHLW] & HW/BD[@QNRQ GHU bJ\SWLVFKHQ *WWHU XQG *HWWHUEH
2ULHQWDOLD /RYDQLHQVLD $QDOHFWD /I[HXYHQ 8LWJHYHULM

ODUVKDOO < DQG $OEHUWL % Q$ YOMWDVEH 2 RW RLO RHIV HDQ@FH $ L
%RGEBHWHWWEULGJIJH $UFKDHRORJLFD® -RXUQDO

ODWLU 8 'H TXHHULQJ +DWVKHSRIWR %L QDW \DELGE @ LLQQY) \DKULFS
FRUSRBXDQDO RI $UFKDHRORJLFDO OHWKRG DQG 7KHRU\

OHIJDKHG 0 DQG 9\PD]DIKRIYBRXWK 6DTVDR®Q GEMEGKPBL)UDJIPHQW
.LQJGRP %LUWK /HIJHQG ,Q ) &RSSHQVi HGXNRQIDND DGI® XV 9LFI
$XWKRULW\ $FTXLVLWLRQ /HJLWLPL]M{LRHR VOGP SA@ H Z\5W RD @

,GHRORJ\ 3UDJXH -XQH JQLIWXP 6WDDW XQG *HVH
'LHVEDGHQ +DUUDVVRZLW] 9HUODJ +

OHHNV JRFDWLQJ 3XQW ,Q ' 2I&RQYPRU FXYVCREGE) UM H
3UHVV =

OHVNHOO 2EMHFW :RUOGV LQ $QFLHQW (J\SW ODWHMHZPWR WG RJIU
%HUJ



OHVNHOO / , QWURGXFWLRQ 2BEMNOHOF$WRKID HROWRDIM HRQR/I QW
2[IRUG % ODFNZHOO +

OLOOHU ODWHULDOLW\ $Q ,QDWRGXBAULKDEPE DQG /RLADGORHQY
8QLYHUVLW\ 3UHVV +

0*QVWHU O08QWHUVXFKXQJHQ XU *WWLQ ,VLV YRP $OHWHH@ 5HL
SHLFK®WUOLQ 9HUODJ %YUXQR +HVVOLQJ

O\ OLZLHF .(URV RQ WKHOQUAODWHG IURIRVBROLYKFEHUHRWKDFD
8QLYHUVLW\ 3UHVYV

1IDYLOOH 7(KH 7THPSOH RI '"HLU/RQ GRIKDAKH, (J\SW ([SORUDWLRQ )
1IDYLOOOH7KH 7HPSOH RI '"HLU HRQ®R®DWKH ,(J\SW ([SORUDWLRQ

IXVLHU 0 . %DWDLQHK + 1 %DWDODLQHK GHIHFWQRI )DDRQGNC

%RVZHOOLD WKXULIHUD RQ 5HSURGXRXWLQY BIO6 RIWHHD Q §/ Kb G X O M
+

2SSHQKHLP $ 7KH (DUO\ /LIH Rl $&BROBREKHQNH @H HHMVIKQD\

Rl 6HQZRVUHW ,,, DW 'DKVKXU ,Q 0 H 86 pl WEXW)L & PRIH 6D T DIUD -

<HDU 3UDJXH &]JHFK ,QVWLWXWH IRU (JOSW FRB@RY\HUYDEWO WY
+

3HUU\ ( 0 DQG -R\FH 5 $ SURYZKD®JOM\EDNHEW | R-X GW\R K L%

RQ WKH $UFKDHRO®WHRIQDHMLARQDO -RXUQDO RI 6H[XDOLW\DQG

SRVHQHU "H OD GLYLQLWp3I®UISKDYDRIHUY GH OD 6RFLpWp $VLD

SRYLQHOOL (7KH (PSLUH RI /RYH 7RZDUG D 7KHRU\ RI ,QWLI
&DUQDOAXWKDP DQG /RQGRQ 'XNH 8QLYHUVLW\ 3UHVV

4XDFEN - ) +RZ XQDSSURDFKDEOH IUW FIX L3 OUED B K "5 RO O L%
&RQFHSWV RI .LQJVKLS LQ $QWLTXLW\ 3URFHHGLQJV RI WKH (X
:RUNVKRS KHOG LQ 3DGRYD 1RYHPEHU3DWKYDFBHRBEHY 2VIW (GLV
/ILEUHULD #

AXDFN - ) bJEWLWFKHD XL QRUGZHVWVHPLWLVFKH .[QLJVSU
5 0-OOHWHWEVFKDIWVOHIJLWLPDWLRQ LQ YR U GHIQ]RIUZME Q@UIHIL V |
ORKU 6LHEHFN +

SLNDOD O 6DFUHG ODUULDJH LQ (W\SHV 1&I2U AXPNCG/RFP QR LIOQDF I ¥
SLWXDO  OWHUSUHWDWLRQ ,GDFUHBVLDUWHOQLDIHY 5S7BHRLNGYH +
OHWDSKRU IURP 6XPHU WR (DOQORQ® B KDNWW (IDVHMWAUDXQV +

SHLQHNH +HIW +LVWRULVFK EHIWIBXRVYVKE SUINXOMWM
ELV 1U Q ( %OXPHQWKDO , OSORKQGHQ)GIBHLQHN®DLD

hEHUVHW]XQJ |]X GH@HHDVLBQ $SNDGHPLH 9HUODJ  +

5XPPHO 8 '"HU /HLE GHU *|WWLQ I0UDSWWHLLFKHLUN ) WOX @® BEIV

%HFN % %DFNHV , 7 /LDR + 61HPHRIXWH O HDKRY \$KNK KHGWHNW XU
OHQVFBRHLWUIJH GHV 1QIWHQ O0*QFKQHU S$SHEHBWSVNUHLVHWELMC(



*IWWLQIJHU 2ULHQWIRUVFKXQOW®RZeW] :tHVEDGHQ +DU

BFKQHLGHU 7 VR B QQDIWKQ 31 HXWUNDIXPPSBIUNSWLD -RXU
(J\SWLDQ /DQJXDJH 6WXGLHYV

6FKXNUDIW % [XDOGIRPIRWHP $GWHKG LbHQS WKRHIQ$OWII\SWLVEKHQ ..

6WRFN +17U QIU GHU JXMOGHRWWLP *HEU *HUVWHQEHUJ 9HUOD

7TDNiFV * (W\PRORJLFDO 'LFWLRQDU\ RI (J\SWLDQ 9ROXPH 2QH
+DQGEXFN GHU 2ULHQWDOLVWLN , /HLGHQ %ULOO

7DWHUND ) +DWVKHSVXW IV H[BMBOWLRRYU WWR DVKIHVORQ'G , R
%HOHNGDQLDQ $ . *LOSXDQBQAN SHWMHDHUERK LQ (J\SWRORJ\
BLIWHHQWK $QQXDO 6\PSRVLXP 8Q2MRUGL\®[ERIZ2ZWRREBV +

7DWHUND ) D .UDLQD 3XQW =LHAL@® %RJID/MVDYRRAINVY\F K+
HG¥LHPLD 2ELHFDQD 3DQWD UKHL 3DPL WR*FNQM EFHRWDIH P LM I
'DUV]DZD :\GDZQLFWZXR IOSXNRRHAR 6 WDUR*\WQLF]H 8:

7DWHUND PSRZEH FL ]QDG 1LOX 2SRZLDGDQLD HJLWWRDH 3HRN
]ZRMyZ SDSLUXVRZ\FKJHMPEIOQ\FKINL GRVWUDNRQYZ H]BERUD & 4
NRPHQWDUJHP PIMWMUZDA $IDGH

7LOOH\ &7KH ODWHULDOLW\ RI 6WRQH ([SORUDWIRQVIRQG/DQ:!
%HUJ

7LOOH\ & 0DW H U LSDUFIKDHR® RDVFBOLDRDORIXHV
9HUERYVHN $ DQG %DFNHV % AL QOFWX ¥ B K GILQQ QLAHLEFH\NGHLLH
1IDYUDWLORYD DQG 56H[DQ QG | NKIHH'GRWGHQ *RGGHVV ,, :RUOG

B3UDJXH &KDUOHV 8QLYHUVLW\ +

9HUQXV 3 (VVDL VXU OD FRQVFLHQFH GH O KLVWREDHLGD®V
&KDPSLRQ

O9LYHLURV GH &DVWHR5HODWLYH 1DWLYH (VVD\V RQ ,QGLJHQT
&KLFDJR +$8

YRQ /LHYHQ $ 'O\Q *G\W W OLIFM KU HWNERQHR XQHUBKIQRPE
XQEHOHEWHQ 1DWXU DOV O0DQLIHVWGMWLRR G KW % BIX\PVDQ i MK @
=HLWVFKULIW I+U IJ\SWLVFKH 6SUDFKH XQG $OWHUWXPVNXQGH

YRQ /LHYHQ $ -XQJIUIXOLFKH 0«WWHU" (LQH IJI\SWRXORJLVF
%HWKOHKHP JHERUHQ" 'DV -HVXV %WXFK WH®BBNENRYRILH NR® @
JUHLEXUJ +HUGHU *

YRQ /LHYHQ $ a7K\ JUDJUDQFH L2\OLDF WR 0\ PAH/Q ¥ B V@D 2% MK
5SHOLJLRQ ,Q 3 5HLFKOLQJ SHYE DL REQV L RWGERHDBHEDNEH/Q $WKHQL

+

'DONHU - 6WXGLHV LQ $QFLHQW (J\SWLDQ $RID\WRYPWRID®D B Q FELF
(J\SWRORJ\ :LOWVKLUH $ULV DQG 3KLOOLSV /WG



'LOVRQ 3% 3WROHPDLF /H[LNRQ $ /H[LFRJUDSKLFDDHBW®B\RRI
(GIX2ULHQWDOLD /RIFOVDLH Q VHOY$H@D BHHWHUV



d AU u s E] o]SC v P v C ]Jv D] o <]vP
E]l D Cv ES

IVEE} n S]}v

,Q WKLV DUWLFOH , DQDO\VH WKMWPEPRWHDRHOSOHNR UPRRI WHKIH W\ G
FRQVLGHUHG KHUH DV WH[WXDO R BEDMHGF WK HWZKUH. W MWHIO 1/ bRE O 6HHA
&RPSODLQWV RI .KBEN KHKSHNQWH RHX (DN SZADN\D Y WD GMHNIDRM D OO\ W
RYHUHPSKDVLVLQJ WKH LPPDWHULDOQR5WIDX RS DW KWL ZIRQYG R T K |
WH[WXDO HYLGHQFH +HUH , SURSRWHFW K HDV HDREALMIO RD Q/X APKD W/
ZULWLQJ WKDW ZHUWVHKERMX ERURRC@D@QBUIRUPDQFHV

JU%1}e]8]}v v EE veulee]}v }( & EEW $Z(}EUO $])% B EEA v

7KH SUDFWLFDO LPSDFW RI D WH[W R} DHF WG LYHCX W E BV Z% MAKI |
E\ WKH VFULEH WR WKH PDQXVFULSM\VKVVUKDD UKLGH & BDHQDXRE
*ULPDO ‘H FDQ WKXV QRWLFHERUMNRY 20 WIKGI SKILRFKH B Y HR)I
RI' D ZULWWHQ PHVIQGH WRKH VDK H QRFRE FRHKDMWKHHV 2ZW K W RMH [W LQ LWV
ZKROHQHVYV RQ WKH RWKHU WKH WIHBDKN R U UWKHQW KB[WR BH WV 2C
D FHUWDLQ QXPEHU RI LQWHQWLRQV VRPH RI ZKLFK ZH FDQ LQ
ZH PXVW ILUVW FRQVLGHU WKH PDWBVY LWDHF BQWODR\ ERHIHW KIHU 2 X H Y
Agency in Ancient Writing HGLWHG E\ -RVKXD (QJOHKDUGW YROXPKHDBER)
WKDW LW LV FOHDU WKDW ZULWLQ@QW HUTLOBDO O Q G HEORRXIP MQRWWD OH
GHYHORSPHQW RI DQ DSSURDFK WKDWXPRQWRHPEFHDOW HV BDRWK B
WH[WXDOLW\ DQRPHIWHRHOQWDW\ DB PXWXDOO\ LQIRUPDWLYH
GLITHUHQW GHILQLWLRQV DV LW RRGBGRHQW &\ MWK H BQ YHR/Q WQ V. EEX
VWUXFWXUHY EHWZHHQ ZKDW LV KXPDQUROGGEYZKEXWOLYDFV LRI
FROQWH[WXDOLVHB8VZWKBDMWQ DMWNHU PMW RQFH FUHDWHG WKURXJK LC
SURYLGH LGHQWLW\ DQG PHDQLQJ WRQJW KK DSIEDW VIDIQRGH \I DRN DWR/RI
LOQYLVLELOLW\ RI VSHFLILF VRFLDDWR HQW\G LN VPB K RXRIWHGO B30
HI[FHSWLRQ DV WKH\ VSHFLILFDOO\W WKKHLGHDRHDW WR O\ UW
H[SORUHG DUFKDHRORJLFDOO\ (QJOHKDUGW DQG 1DNDVVLV

$SSURDFKLQJ ZULWLQJV PDWHULDOGSE UW FIR YHHUYD WR P H OL QUKHHFH
FKDUDFWHULVWLFV WKDW KDYH VRPHKRIDGHWNDQRQHB 0O B B ®WRD E|
VRXUFHV KDYH FRQWULEXWHG WR UHLQIRUFH DQG PDLQWDLQ V
PDWHULDO UHFRUGV2DQ DVVXPSWLRQ WWXBIO®\HEDW HGQ RROX W K
DUFKDHRORJLFDO DQG SKLORORJLIFWDW LVQU DRXUW LLRQR U DAR DRIQ I D
IRUPXODWHG E\ ODQJXDJH LV DWW WHEXWW &HWHRD WHIW VO (D SREF
VRXUFHV HPSKDVLVH WKH PDWHULDOHWDW LRQGR W IOIIQU XIDEIHO IS!
ODQJXDJH YLVLEOHHDWRUBSSKHKKE WWEAVHYVXIQHRWKHUSHUPD C
PHDQLQJV RQH ZL VRCHVHW RHBREMRIX Q L $VVPDQQ %DLQHV

BWXGLHV RQ WKH PRGLHG®E WHI[RW GD P D RQIKOD YRQ | VKV BHYHORSP
VIVWHPY DQG ODQJXDJHV DV ZHOOVDS SWMIPKIDWY FK D %.DH\D DD G W YD
6XFK VWXGLHMQ@QOYRH[SORIUHB® KRH WH\WVYLDQ WRKH RWKHU K



VWXGLHVY KDYH DQDO\VHG WKH IRURURIDW ¥ HV\W Bl YWV B DANRHQ WIKGHHPU W(
EULQJLQJ WH[WV WR WKH SK\VLFDO ZRUOG ZKHUH WKH\ DOVR F
LWV SXUSRVH LQ VRFLHW\ ZKLFK LV VSUHDGLQJ LWV PHVVDJH

d £5«U u §$ E] o0]SC v P v C

JRU XV WR UHFRJQILWH 3\ R\D P BIQMADLGAR X F YW FRIQ B DG HAH W H[W V
EHIRUHKDQG :KLWHKRXVH DQG 3LTXRMW®IHNHUD SD WH[WV , B PBKI
JLYHQ WR LWV LPPDWHULDO RULJIDY LOQ @G IXH) GLDPIHERW D(O CBWR UD
IRXQG LQ SDS\UL RVWUDFD DQG VWHODNSWHDE SHRISOH Z IL@H
LOOLWHUDWH PDMRULW\ 7KH FRQWHWWGE RUZXQUQW WHQ L\Q Bl [ W W
LQWHJUDWLQJ JHQ HW D/ INYQHRZ MG EM FINBEDRXQG IRU WKH FRQV)
FRQVWLWXWHG D JURXS RI FRPPRQSOWKBW ZO® WHK W IRI@\DP IV SWH L
DFTXLVLWLRQ RI OLWHUDF\ /LWHUDRHFRPBHY OWRPI XSDUIHHY VRXW H
IRXQGHG RQ PRUH JHQHUDO DQG XQLYHUVDO FRJQLWLYH DELO
REMHFWV BPLWK ,Q HPHUJV WL VEXWWR QJRY \® WWHIP Y D Mk KW U
RI VLIJQV LQ D PRUH HZRUG OLNHY HFWP OLQ MWW HDKH RV LEIHQ QLUWR.®
IRUPV Rl DVVLPLODWLRQ WR VHPDQWHW RQEN EBDWRHAWX\D WWRH B
DXGLHQFHV VLQFH HPHUJHQW ZULWKRX O\ VORI \E W X/FKH Q VD K L FU
JHQLXV RI VRPH H[FHSWLRQDO SHRSOD® SDRAMHMV DMKDW PW HW Y
GHPDQGV WKDW DUH QRW OLPLWHG W H{ WDKD BX D RXXAHHWX/V HQ DK
LQGLFDWRU RI WKLV SURFHVV 'LHOKPIDVQLDQ ZULKH. @ H W\ VQ\DHPX
EHLQJ IRUPHG E\ LPDJHV $ KXJH UDQJMH \WRR WPDDG V. Q\WBREHBV
VHPDQWLF SRVVIREEMHPWHD DJBR/RVBIQBIPBO HD FARISRIQ H RRU

7KHUHIRUH DQ (J\SWLDQ OLWHUDRFRLWB HYVDDERGVIKHG FXQWI
XVHG WR EH FRPPXQLFDWHG RQO\ VisKawiB XH K WGZLHHHF W SAHROPNPEKUD\L |
DXGLHQFH LQGLYLGXDOV ZKR XVHGWRRJQRUUIRMHP I\RHOWKRY HV
'ULWWHQ FRPSRVLWLRQ EHFDPH D URXSLMRCGLIWHEG D Q LLYQHIL Y\LH
EHLQJ FRGLILHG QDUUDWLYHV VRQWW [\8R HRY WK\ Wi @\DHE RIDDL
XQLW\ RI FXOWXUDO PHDQLQJ HODER UDRMHBUE WQ/HH®I XWOHI[M V$ ¥ M E
DQG DFNQRZOHGJHG RUDOO\ ,Q R UW®DHUHWR HQ®RWE Y | K VK HMH FHYND
PDWHULDOV DQG SURGXFH D UHDO REMHFW7KWWD WUERXQG EW O
SUDFWLFH DQG WH[WV VKRXOG EH PKWWRG&RYRJWKLYO E PR
XQGHUVWDQGLQJ RI DQFLHQW OLW WD WKWP [WNWKREPRQRBJILRD ¢
REMHFWYV

7KH SURFHVV RI PDWHULDOLVLQJ ODWDXDLDOH WHMK WKXJ K HDUJQ ML
FRPPXQLFDWHY 7KXV WKH GHYHORSPHMWXWH RPIDWHE KQRE®IOWIWH R (
PHDQLQJY DV WH[WV WDNHV SODFHQRWBWLREDW XQRPHRH B D OQD
LQIRUPDWLRQ RQ WKH ILUVW HFRQRBUFLVHP RUIBNKQRDRADED®
VRFLDO WRRO PDGH SRVVLEOH E\ WHW WR HTDHMW W KMHGRP QQ ®/\X |
+DDV ZRUGV 3ZULWLQJ DOZD\V WD NMV HFGIDARH V. @ DNV ADWHO VDR
PDWHULDO DUWFWHROSARWIYWHBAKVRFLDOO\ WKURXJK DJHQF\ +DVYV

7KH ZzD\ ZH FRQFHLYH WH[WV LV ODUJHO\ LQIRUPHG E\ WKH SK\
ZULWLQJ WRROV 7KH SK\VLFDO SUWKHGHHIRH®PWIRRQVRG LDJ A B YWD h
XQGHUVWDQGY DV WKH pVHQVH R I QWKIHRW NV MW WAHD[DW P X VW E H 7XC
RQH FRPSUHKHQGYV DQG PDNHV D PHQWIRZOLWHIUHAKR QMN\RDW HNY
GLPHQVLRQDO ZULWHQJDWRBR®DL/SYXFG HDAMBDSRSSM RHEIMLIRQ DERXW



WKDQ D ZULWHU ZKR XVHV D FRPSXVDAMW AH\USHEDR O OON FEGOQHR OVRRI \V
WZR GLPHQVLRQDOHHARQDHPWHR @ GG WEH MW (YHQRWKRXDY PDLQ |
TXHVWLRQ RQ ZKHWKHU WKH GHYHORSKBH GWSRILDHGLYWXDRPZW
SHUFHSWLRQ RI D WH[W FRQGLWIQRRIL @H XVVWRH VKON HD E W Q DFUAL
RI LQOWHUHVW %HVLGHV WKLV YLEXWXBD® WE&WHU HDYFHHQ KON HSRIWV )
WH[W IURP LWV FRPSRVLWLRQ E\ DQUDXWRRW RUR D Q CH GLLOADROD \
ZKLFK RIWHQ FRPHV WKURXJK D GLJWW POV YIHW DL RRQ VI HX & RFLHN
JURZLQJ UHODWLRQ EHWZHHQ LQGLI\IE XSUMRF HD\QVH Y TFHREMWMUR @ X\
GLVWDQFH EHWZHHQ UHDGHU DQG WKW HBGHQ JWMKRIXOK THH PHKG
REMHFWVY WKDW DOORZ WZR GLPHQNQR QW& URDVIKD B OF-RFQWWIRFAL F |
WDEOHWY VPDUWSKRQHY DQG QRWHERRNYV

,Q WKH ODVW \HDUV WKH GLVWD® FIMUPKQIH BQRHUBQ® DISISA
FXOPLQDWHG LQ WKH SURFHVV RI :KLMHPRXWHI DDGLBRWXRWWR |
SKLORORJ\ ZDV FRQFHUQHG ZLWK @KHL Y QWH DRWHMDIWL RDQ RK DMV
PHWKRGRORJLHY WR XQFRYHU DQG WHISRHWVXDPKRERBRWLVFR2BU
DV WR SUHVHUYH LWV UHFRUG +REMMAWYV LRV W®KGG GRWWWIUG DW
DQDO\VLV RI UHFRUGY EXW DV WHVWLPRQLHYV DERXW WKH SDV\
WH[WV E\ HPSKDVLVLQJ WKH pGRFXPW@PWRO L\MDQ Y] RO VGIHFRL SRJ L\
ORUHRYHU HGLWLRQV DQG WUDQYV & D WH RRQ\ RRU LSWLLWPHDGE WW H [ & X E
LQ WKHLU FRGLILHG FRPSOHWLRQ \\GH®WLY KA D MKHV VR X KEW \L WU\
FRPSLODWLRQV DQG DQWKRORJLHV \R(J3EWBDRQ\L F) ©Q &/RIZLDON X:K
DQG 3LTXHWWHYTV DSSURDFK VWXBLPMYFRQ@ RUKH PN QLID OQ W\K
WKH UHODWLRQVKLS EHWZHHQ FRQWHMNRN LFP® FRQ® HX\G WYX BN
SK\WLFDO DQG VRFLDO HQYLURQPHOQRQIE® L2ZK-LE KD W KOH PRI
DQFLHQW HYHU\GD\ OLIH ,Q RWKHR WR{UWY DL FP\D WR UE DIOD MW \Z D'\
FRQVLGHUV WH[WV DV HLPPDWHUL DX/ N FOXUG 3 Y TIXERWMHW K H S D3

5DWKHU WH[WV DUH SURGXFWWV RI VKWL S B VKX POOR G WH G LT
FRQWH[W DQG DFWRYH XOMW SURGRSFERWBPR O RUR FID® HWWROH UHIH
ORUHODQG (QJOHKDUGW DQG 1DNDVVLV $V GHIH:

8> @ IURP DQ DJHREED O SSWIRADW¥ KF B V ROIFKHY \KHLW WRRWFPKU HO\ WK
SDXNHWDW ,Q WKH FRXUVHGRY ZGX VD @QIH B HVR/PXUR-KDQ W D N
YDULHW\ RI VWUXFWXUHV20LQJXL\DWLLF HR | HFFRXQURWPH. F E X & HIR\RR) LL
WKDW PD\ EH UHSUR ZXEIDGE R Q VKD @WH/IWRH GWIHY WAKHOHD SSUWRR G X FW L
WKDW GHWDLOHG VWXGLHV VXFK DDWQWERBBRMLEMHGIHP SRUWIEDW EQ
VWUXFWXUHY DQG PDFUR KLVWRULPM/QVSURFHVVHV™ (QJOHKDUCG

7KH PRUH pKROLVWLFY DSSURDFK D ULX HSD E\W QRO MKKDH GI\R DDV 6 |
VLQFH WKH ODWWHU KDOI RI WKHG G UNV W KK A DILIQODXWLRROMK LY |
DQG WH[WXDOLW\ ZKLFK KDV EHHQVORBGWWLR QKD TR @WM [ WXR K
WKH SHUFHSWLRQ RI KXPDQ DJHQWWRQ BQ EUH @W MQ RIHHF RTKEV A
VWXGLHV DERXW WKH WH[WXDO PERQG®J RQBD VPXVQH EQLGH WHMD ¢
QRW DV WH[WV RQ REMHFWYV

$SSURDFKLQJ ZULWLQJ DV D PDWHUERW KS WKHWLGG LY QG RIZ Y XV DV,



WKH FRPSRVLWLRQ DQG WKH DJHQHR\WRIX QY& HE P\MB WD D\ V PO W HRIPI
WKH PDWHULDO SUDFWLFH RI KXPDW®W KM HQWDWLRDWD B G DERRIGXV
FHUWDLQ SHUIRUPDQFHV RI ZULW LI J& RABIRGY/LLOWL RWH BIOW RQ U HXOQLC
DJHQF\ RI WH[WXDO REMHFWV ZKLRQG®FOWH® FH WKHDADE RU LY
JHQHUDO DQG PRUH VSHFLIEHaA O/ F KWKKHLEPQ VW U X.FW LR GWRIV R UE
ZKLFK ZD\V D WH[WXDO REMHFW DFW/WWDQBHWKH W UDHRE RQ JRD B & P
DQ LPSRUWDQW SRLQW WR KLJKOLM@HUIDROWMHIGQ U RENWWR D\
UK\WKP PHWULFVVEBRDRG 8 HDQY D OIMS\HHFWDWDRW DK HEDH LF UH S
PLPLFNLQJ WKH VDPH UHSHWLWLRQV WKDW RFFXU LQ VSRNHQ
GHYLFHV IRU UHPHPEHULQJ WKH WQHEWA/DQGHD FLOLMBW HHQHRD G L

7KH HPSKDVLV RQ WKH DJHQF\ Rl WIRWPD @RH NV DW DG LOLIG KV KR
H[SORUH DOO WKH SRVVLELOLWLMNA RO LLVKWHQ DFRRFELRQ/ \W 8 JW R B
DOORZ XV WR WKLQN FRQFUHWHO\ H[ERXOMD FEQWRB QWY GLW \LKWP L
WKDW LQVWUXFWLRQV EHFDPH D FRP® R\KIODFHIDY GV KMUGL G GO H
$VVPDQQ DQG /RSULHQR RO HRIIH R/ RESIXV. VWH G DW/K
FRPSRVLWLRQ RI OLWHUDU\ ZRUNV 7K HMD GRUNY ZRX\OG HGISPBR
RI WKH ZULWLQJ VIVWHP DQG Rl KRZ EHUWDQ® ZD¥ RE OH DGR @GH \
WKH UHDOLW\ Rl WH[WXDO FRPPXQICADGH\R B UPQ Q HRED E L QDIL W\W UTDX

+ VSHFLDOO\ DQG + D W VK bi L E B BMHD/F W R UELR/\I W LORXQW R R L
DV VRPHWKLQJ GHWHUPLQHG E\ DQ (J\SW L D/QKDOW ERIURIFG DERY U §
RI ILQHVVH /RSULHOQR RI WKK ZU\LSMLQIQ $AFQRIXDLIGI WKRJ

PRUH VRSKLVWLFDWHG ZULWLQJ SUDFWLREGVZEMFORAXLWKE PR
7KHUHIRUH D UHVWULFWHG QXPEHWIHRH BR D ®HQW ZRRFOPX @ HF D W
WR WKH GLITHUHQW XVHV RI OLW BLYFOW KRDIWO LMUH 0D @ X HIODL@XQH &
/JHPRV LQ WKLV YROXPH ,W GRHV D®WRP D KFHR KQRKORAGLIG TRV M/IK RH
ZULWWHQ ODQJXDJH ZKLFK LV WKHR WWIHALPRXDOW LR BRHWRH G
UHFHLYHG LQ D SURFHVV RI VROLGLIKEFDW L$EE RRIGE RO WKR H \ U(
SUHIHUDEOH WR UHIHU WR D pKHBVMRLQJfiURIDG LWL IRQ DWW AHKXDOW
ZRUGV DQG VRXQGV LQ D WH[W ZRXOQA GH FHKFKHBRUR QE RXD 8 Q/
PHPRULVHG D JLYHQ WH[W FRXOG UHKRWH X.OG DMG/WHDRUZRWO &
SRWHQWLDO DJHQW LQ WKH SURFHVV Rl WH[WXDO WUDQVPLVVL!

dA} § ESu 0} i & ]V %o E% &]A

7H[WXDO DJHQF\ RSHUDWHY ODUJHQ\WKKURRKBE L@ BOM LRQ JRI FPRW
ZULWLQJ V\VWHPYV LPDJH 3DVFDO SHEGMZHHIHWW[WWR DWXG \
FRQWLQXLW\ SXUSRXE8VW VDDQWR\W E BRWWRK D &/OZ P DHYXMFQ LSWV EXW
WKH WH[WXDO REMHEW LQ VXSSRUVR®RIEHVHDS S O HW@ XWR Z UL\
REMHFW WKDW QHFHVVDULO\ LQIR WA DKW W KD @&HDU W KWURLXIXOD
REMHFW EHLQJ LW D ERRN D ZDOOQ D% MDMHORUVDVVERFXF K& W
DFKLHYHPHQW RI PDNLQJ ZULWLQJ LQ WKH $QFLHQW 1HDU (DV
ZD\V XVLQJ GLIIHUHQW WRROV DQGCHPQ IWMHU LOFRKP DQGRW BHYV \VWR
(J\SWLDQ VWHOD IRU H[DPSOH LVWRRI GO D\ FDQUXKIG K DR H
XV H[DPLQH WKH VIMEHOW RXBHKBWRAS R HOX HDXP WEKCH. &R 71
FRPHV IURP $E\GRV DQG LW PHDVXUHWP FP [ FEP [ FP /LFKW}

/ILEFEKWKHLP FODVVLILHG 6HKHWHS LELBKWKHWMWHOD DV+D IX@QRQD
'"HUFKDLQ * FRQVLGHUV LW DKRMP P 8 HRE WD WIRWM LFRRQ WHRH &



6HKHWHS LE UH D OLGGOH .LQJGRP GR\IDQUOLWUHDNMRAGHHB8 XRORQHH
6HQXVUHW ,,, DQG $PHQHPKHW ,,, 7TRBGHWWVWO D HARRADE D YDRRRY¥C
, QVWUXFWLRQ 7KHUH DUH RWKHUGDWR@LHWRRW RNHK H H,2 V MQUGRA
NQRZQ IRU WKH HPSKDWLF VWDWHPHQQIWNHRRKWMKH , QHHG RBG HAR Y
SHDFHIXO OLIH

3%HJLQQLQJ RI WKH WHDFKLQJ WKDW KH PDGH WR KLV FKLOGUH
, ZLOO VD\ VRPHWKLQJ LPSRUWDQW DQG KDYH \RX KHDU

, ZLOO OHW \RX NQRZ WKH PHWKRG RI FRQWLQXLW\

WKH VIVWHP RI O RY LRRIQERFWHFW G®HOLIHWLPH LQ SHD

'RUVKLS WKH NLQJ21LPDDWUH DOLYH IRUHYHU?

LQ \RXU LQQHUPRVW EHLQJV

DVVRFLDWH KLV LQFDUQDWLRQ ZLWK \RXU PLQGYV

+H LV 3BHUFHSWLRQ ZKLFK LV LQ KHDUWV

IRU KLV H\HV SUREH HYHU\ WRUVR

+H LV WKH 6XQ E\ ZKRVH UD\V RQH VHHYV

KRZ PXFK PRUH LOOXPRQDWGYJILRIKHKWKDQ WKH VXQG

+RZ PXFK PRUH IUHVKHQLQJ LV KH WKDQ D KLJK LQXQGDWLRQ
IRU KH KDV ILOOHG WKH 7ZR /DQGO@H®WK WKH IRUFH RI OLIH >«

$OWKRXJK WKLV VWDUWYVY WKH PRVVR@ HO WIQHR X/QV iH OFPH URBWVK HULR
LQFOXGH HXORJLHY DQG VHOI SUDM/HIS LLEQGHD /BB KM KEHLPIJUDSK
DGGLWLRQ WR WKH WH[WV WK H UHO D URIQL W B HH W BRI RE R5VB! KOHDA/IEFS \L
EHORZ EHVLGHV WKH YHUVH 7UD QLFRO® VKDR®V ERIH @ KHX B R LD/ LH\
RFFDVLRQV *DUGLQHU $OOHQ DO +8XEH®HED WLRBVH GRH
FRPSUHKHQVLYH VWXGHRY \IUB O DD \FERWIF¥Y GBIO HDE G WBI [V XDO REMF

$OWKRXJK WKLV LV MBR SFORV R | TR WEREY WKKD WDPRQRDLWY SRV
'"HUFKDLQ DUJXHV WKDW WKH UH | HHHR)/E X D\S RR @HHK H W HPSH DE) W FW K Y
VSUHDG DQ DOUHDG\ IDPLOLDU WH[W DW $E\GRV PDNHV KLP DQ
RI WKHVH WHDFKLQJV DQG LWV IROMWRAL\PIVBRARYWLRROXOHE AN
WKHVH WHDFKLQJV DXGLEO\ LQ SXEDDFVRQW WIKE&D\QGHOD N LB
PHPRU\ RI 6HKHWHS LE UH DQG KLV\LQWHRMWWR®E YRR D®LWWWHPQ QY
PRPHQWY WKRXJK SUREDEO\ VFDUFHWER XO GQWDK\H KS @ BiFF i WEDW
FRPPRQ (\UH + + 7KH LOW®W HOKWL R Q LIDNVHW RF R © WHH
SHRSOH DV SRVVLEOH DQG HYHU\ WLPH WKDW SHRSOH ZKR KI
ORFDWLRQ RI WKH VWHOD WKH\ ZRXOG XHPHREW D GBKWWH FRE
WKH WZR HVWDEOLVKHG E\ WKH VWBX®DOVQDWILQDWHGEH VG XIS C
WH[WXDO DQG SLAWRIOLDWLREMKES' ERRKVZHHQ LPDJHV DQG WKH



DVSHFW RI WKH VRFLDO UROH R| REQTHRWM DG E BWIHWM Q WX R | ZILF
WKDW ZHUH UHODWHG WR WKH WH[®L\WMNXQBDWLRSU E B AKHEG QVE RV
% U\DQ + $FFRUGLQJ WR W KIHWBMEK RU L FPIHMHIAD DHMG WAL
GLIIHUHQW DXGLHQFHV ERWK OLWO\YRYH D QW HOD LUWRRISWWH B ¥
"\QDVW\ DQG VRPH RWKHU H[DPSOHNKHWHS V EPULIGX DI UNKQNIKUH PVDA
QRW DOZD\V FRQILUP ZKDW LV H[SUHYMBGVKR X\IKHZW H{MWOD B GHY E
PDNH D SRODULVHG GLVWLQFWLRQ HEQWHHUHDGE WHKG ZN\V8 K W R [ VDXE
WKH VWHOD RI 6HKHWHS LE UH %URIQN® RENFAGWVYERQ WL QLKH
LPDJH LV SUHFLVH RQH PD\ QRW QHFHVVDULO\ H[SODLQ WKH RV

7KH SUREOHP LV WKDW HRQO\ PRQXPH QWM WKHRZ & EID IGFHDOL ERIQ

+RZHYHU PRVW LQVWUXFWLRQV FRPSRVHG GXULQJ WKH OL
2QH H[DPSOH LV WKH ZULWLQJ WDE KHDWNRRQWWD UM B Q\HEH BRI
($ 6KDZ DQG 1LFKROVRQ / L FIKWNHLLGPV R Q + *DUBLQH
7KH WH[W ZDV ZUL\WRWHQHBQZDWHRBWEFFR ZKLFK PHDVXUHYV |
ZHLJIKYV NJ ,WV ZHLJKW LV FRPSDUDAERPHXWH W\RPBQPR G HUW K
,QVWUXFWLRQ WKH &RPSODLQWYV RIQ. KD HNKMHES HR DJGGVEH R HR W U\H
HXORJ\ QHLWKHU WR PRQDUFKV QRU WR WKH LQGLYLGXDO WR :
H[RUGLXP

3XW E\ VRPH DXWKRUV LQ WKH URVWHW®P LRMWW K HO V/ W/ HFIDDW X GH (J\ Y
.KD NKHSHU UH VHQBPE) GHWV EQ LW K HMKBIAE VK DW I I8 HIQS O\ GLVWXUE
VD\LQJY GHOLQHDWH D FKDRWLF D@ WKWHE KR KQWUS DEXRU /RRDJ L
DQG GHDWK 7KH GLVWXUEHG QDU UNWR W7 RHH ANV VD QYYD @18 ST LVRIR W
"\QDVWLHV EXW WKH REMHFW LQ DRIPFW RN A L\G & [\ Z50Y WKUS. \§' B/UH
Rl WKH VDPH WH[W ($ UHFWR VWU HR®RV ROQF WEWYHEDIHR LOX D

7TKHUH DUH RQO\ WZR DUWHIDERQY \WBWHULND G DWH JEW WL W KH
Rl .KD NKHSHU UH VHQHE LV GRFXPHOMWHGILQMWKH SDSDUXVY GHKUY
YRO * DPRQJ RWKHU JUHDW VFULEHYV

(YLGHQWO\ WKH DJHQF\ RI D WH[KAWDHKODWKWE&H V L ¥ RIXV.MWGH GLQ
DVVHVV WKH SURIXVLRQ RI ZULWWHQ WH[WV RQH PXVW ILUVW
ZDV D FRS\LVW RQH DQG WKDW PDRM [SQURIGHEBEWDRY RHWHK H\QH RV
GDLO\ OLIH ,Q VXFK D FRQWH[W WKESXEOR¥KVEHW RQ QFRRP SERH,
VHSDUDWHO\ VLQFH IRU WKH YHU\ PPFYNLNUWLRWR® GR IL \® Y WWHHRI[IF
FROOHFWLRQV (\UH 7KH SRUWDEWXHNV\DRFWW K LXYUWWEQH W O
VI\VWHP VKRZ WKH QHFHVVLW\ RI PDNHL@QW ZBWUWIDWWQF HD QREU UHDREH |
JURXS DQG LWV SK\VLFDO FKDUDFWHULVWLFVY LQGLFDWH D F
VRPHWKLQJ WKDW ZRXOG QRW EH VQAGWREX®H LR W KEHH F\DX/FHS RU Y
RVWUDFRQ

}v opel}v

7KHUH LV QR PDWHULDO HYLGHQF N LYORI MG S\RHU[W W KDWY WP K M V(LR
REMHFWV VXFK DV WKH ZULWLQJ W DE O/MWH OR Z Y YOH BR BSPRIQ XVALH ¢
RSWLPLVLQJ IUHT PXGWWILRDEL FH WRWEZH B HUZB UWMG QDWG D PRQ
VXFK DV WKH RQH RQ WKH VWHOD R \BKHKHVQIES. Y EGXID @ RMHDGE U
UHPDLQ VWDQG LQ IURQW RI WKH PRQXPHQW WR H[HFXWH WK
$JDLQVW WKLV LQFRQYHQLHQFH WKH SDUWLFXODULVDWLRQ R
ZRXOG SURYLGH PRUH DXWRQRP\ W R{W\KUYHGOUAVERU FRFS \ILW W VRID



SRVVHVVLRQ 7KH DWWULEXWLRQ RIUEHSRON LEL®D AW RY HF B RMHK/!
WKH WH[W HPERGLHG E\ WKH VFULHEHRU® KZWLRWRQO ISV W RARFL(
SUDFWLFH FRQVLGHULQJ WKH ERGLO\ DFWLRQV RI SURGXFLQJ T
WKDW RI UHPDLQLQJ LQWLPDWHO\ RMRKQHQ HRAW 8 GVW R, X\ WXFMW L R
JLEKWKHLP DQG $OO0HQ ZLWR MK H KL H URUHDI\HSWK IWFRWARHT U
RI WUDQVODWLRQ UHOLDEOH WR WLIQH ZIKUKK FAWVK R | PRSGHHUFHW HQD A
SRLQWV WR WKH HPERGLPHQW RI D W HQLWLKRXW[SH HMIULREQ FHQ |
Gwnwtn LQVWHDG RI pLQ \RXU LQQHUPRVWI EZH GRJ VLG MU DAQK/L
WKH WH[W DV p:RUVKLS WKH .LQJ2 1LMRIEDWVUH NGLWH HRWH MW WP
GHYLFH WR UHPLQG VXEMHFWYV DERG®WHW KOV F\R K 8 RYUHHIL\WA RFPIHDRAG
SHUIRUPDQFH

,Q OLGGOH .LQJGRP (J\SW WKH ERXQGDWUHVOENW Z\HWW QL FWH [ W K
HVWDEOLVKHG E\ WKH PRGHUQ WKRXJKRKJE WRHEW PDWHUAD\Y
SURYLGHV D WDQJLEOH LPDJH WR JXV G H LWHH $ FOUWMR K B DWW FHHRRI LL
DQ LPDJH FRXOG EH PDQLSXODWHG L® IKOGIHL MR \E B EQ P (PFRRUL-
DORQH FRXOG QRWWRRUV\ERNV KREKDVHJWWRODEEMRBWY H[FO X
OHQV RI WH[W X DROWMQ JZWW K R X ® CHHERBMHLPMIYD O R1 WKRV

Z (E v -
$OOHQ LOLGGOH (J\SWLDQ/RWGRUDWDWPHULGIH 8QLYHUVLW\ 3UH\

$VVPDQQ - &XOWXUDQ DGIG DOOLGV i B ELLQLWBPA YV (J\SWLDQ Ol
3URFHHGLQJV RI WKH 6\PSRVLRQ 3$QFLMWRW\ (D\GG L) RGPN.MDH b QW
JLQJXD $HJ\SWLD 6WXGLD ORQRJUDSKLFD

$VVPDQQ 7KH PLQG RI (J\SW KLVWRU\ DQG PHIRKLV&D PLEY MGIHH \
ODVV  +DUYDUG 8QLYHUVLW\ 3UHVV

$VVPDQQ - YRUP DV D PQHPRQLF'GESHEHD QG 5 )RROUHY HHIEHA
WKH *RAMBSHILW\ OHPRU\ (M@®WDSROLYV )RUWUHVV

%DLQHV 9LVXDO DQG :ULWWHQ &XOW2{ LR GQ B[OFU B8 GBWY L(¥HUANV L W\

%DLQHV - - %HQQHW D®E8 BLVEORSWHDRQQFH RI :ULWLQJ 6\VWHF
ILWHUDF\ DQG &RPPRERQWITRQ QR[ 3XEOLVKLQJ

%HQQHW (SLORJXH ,Q 3RQ%HWMMHKRXIVMWLEIHIBW ODWHULDO
3UDFWLFH 6XEVWDQFH .VRQ®REQ BEGTRHWLXBRIHVV

%U\DQ % 7KH GLVMXQFWLRQ RUWH[@ BQ GH U PIIBGVED UMD
+RQRU RI :LOOLDP .HORA 6LPERARMORQ OXVHXP RI )LQH $UWV +

'"HUFKDLQ 3 $XWHXU HW VRFEQLHW®R W QIS S WD HIQRHHG W X U
JRUPVHLGHQ %ULOO *

'LHOHPDQ - 7TKHRIPO\WHRUXDO LW WO HIWSWLQ QD QFWBLIRQA FKXQJ LC
%UHPPHUKHGRDWHULD O LID\GRIVERIMLE :LOKHOP )LQN *

(QJOHKDUGW $JHF\ LQ $QFLHOW X0 GWUQRAHWHEVEROBRUDGR
(QJOHKDUGW - DQG ' 1DNDVVLV  6RF QI 6 MEXOFQV XQMWH QW GRAD



(DUO\ :ULWLQJ DQG (PHUJLQJ 6FULSW 7HMBFKQRORQLSYFLBQW (@.
%RXOGHU 8QHYMUWML&RBRUDGR

(\UH & DQG %DLQHV - , QW H U D FMWLHRUDD/F \E H @/ Z$HQIRL HXQMWD O(
6FKRXOVERMUVH®® /IZWHGBF\ DQ@&RBARHBDEH PLVN JRUODJ

(\UH & 7KH 3UDFWLFH RI /LWHUZB WG U&R QMK H QMH O)YIRW PR G\KIG
3HUIRUPDQFH ,Q 5 (QPDUBKQM®W (HSSHDGEGMVHUDWXUH 7K
JIRQGRQ 7KH %ULWLVK $FDGHP\ +

*DUGLQHU ®BKH $GPRQLWLRQV RI DQ (J\SWLDQ VDJIJHHIU®RWPQD KI
fHLS]LJ - & +LQULFKYV

*DUGLQHU . HUDWLF SDS\UL LQ WKH %ULWLVK OWVHKXBRO,, VHU
/IRQGRQ %ULWLVK OXVHXP 3UHVV

*ULPDO 3 BUpIDFH 7HQWeH V/ BEOR X W WM 7H[WHV 3URIDQHV C
9RO 3buLvy *DOOLPDUG =

+DDV & :ULWLQJ 7HFKQRORJ\ VWXGLHV RQ OMDKH PO WIH U LD DU KQ
(UOEDXP

.HOEHU : PKH @QUDO DQG 7KH :UIL%WMORRG LQRWSRIQ ,QGLDQDS
8QLYHUVLW\ 3UHVV

ILFKWKHLP 0 $QFLH@W (J\SWLDQRQWHUWKMXUMNG DQG OLGGOH
%HUNHOH\ 8QLYHUVLW\ RI &DOLIRUQLD 3UHVV

JLEKWKHLP 0 'LGDFWLF /LWS$QUTL\WMRWH (J\G V8L DR S/ULMHHILRD W X U
JRUPVHLGHQ %ULOO +

JRSULHQR $QWMQBRIQVpH HW OfpFULWXUH 3RXU XQHXDKDO\V
pJ\SWLHIDQHV &\EHOOH

JRSULHQR $QWRQERHQW (J\SWLDQ $ OLQJXIDPAEIURL QIHW URDPXEFU
S8QLYHUVLW)\ 3UHVYV

ODQXHOLDQ 3 'HU 6HPL OLWHUPFRIMHYQIFLRFQ W K(H\ $ D L@ B

*ROG RI 3UDLVH 6WXGLHV RQ $QFLHQWQW\BBK\L EJRR QRIUHR WX
+

ORUHODQGS$SUFKDHRORJ\ DRGGRW XFNZRUWK

ORUHODQG - $UFKDHRORJ\ DQG YW Y PHEEOE\DHOU BHIYQ AR F
$QWKURSRORJY

3DUNLQVRQ 5 KIOHN KHHISWURIHVHQHE! (HZ UHDGE QY XQSXE
RVWUIRRPARDDO RI (J\SWLDQ $UEKDHRORJ\

SLTXHWWH . ( W ,V :ULWWHQ" ODNLQJ UHPDNLQJ DQG XQ
ORZHU 1LOH 9DOOH\ ,Q 3LTXHWWH/ UL LDQUGD\K DWWKRXDI® JUDF
6XEVWDQFH VXUIDFH DQG/RESRIPXLW\ 3UHVV

"KLWHKRXVH 5 DQG 3LTXHWWH . DQ DGWURDGKK WIRR QDU L MWYHQ R
PDWHULDO SUDWWHFH (ODQGTXH WHKRWWVIKJISDYV GDGVHULDO 3UDF)



6XEVWDQFH VXUIDFH DQBQRGREL XFPELTXLW\N 3UHVV

6KDZ , DQG 3 1LFKROWRQWLVK OXVHXP GLFWLRRIQGRR) DEUFLLM
OXVHXP 3UHVV

6PLWK $ $UH :ULWLQJ 6\VWHP V-, QQ/HIOHKS BIQRFONG'® \BLQIFYLHHG
"ULWL@RXOGHU 8QLYHUVLW\ 3UHVV RI &RORUDGR  *

9HUQXV 3 S/ILWWpUDWXUH" EOVDIWW p WIBCRLQUWM U LHEW WWDERS(S R UXN
OLWWpUDWXUH GDQV OfM4J\SWHDQKDQDBRQLBXHRORJLFDO 'RFEFXP
/ILEUDULBNODQ 3RQWUHPROL +
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)XQHUDU\ DPXOHWY DUH SUHFLRXV RW KRKH KV XWXGHN WRH WWKLHP DIN $I\S |
WKH RQH KDQG WKH DQDO\VLV RI RURFBAV DA YOHLR KOWHR G R J LFFD O
WKH PRWLRQOHVV ODVW LQVWDQW RD XW K R IR S\DK/MWAU REEIVMGIG W W KV
EDVLV REMHFWV ZHUH FRQVFLRXVOG HERVIVQLRQI KB B W H DNF KILHPID
WKURXJK WKH DQDO\VLV RI WKH VDPHDREMHAWMW ,0 DAKLS ZR)
XQGHUVWDQGLQJ RI LQIRUPDWLRQ MERXW HRQHE DELH 0% i D\F W\LKE
DQFLHQW (J\SWLDQ PRUWXDU\ FXVWRPV DQG PLQG VHW

7KLV SDSHU IRFXVHV RQ WKH V\PEROLVP RI WKH PDWHULDOV
FROOHFWLRQ RI WKH O0XVpH GX /RXR WH LYKHDIDRMBFHW Y VRP DKH Ji
UHODWLRQVKLS EHWZHHQ DPXOHWYV DQIGF DX\QHRWD DQ G LWKID GRS
PRXWK”~ ULWXDO $PXOHWV SOD\HG I WRBWH ZIHU KV K/ 8IS RD/FVGL YW
GHFHDVHG LQ WKHLU ZD\ WR WKH XQ\® KK ZZRURFG VYQRW K PE X PISE
UHVSRQVLEOH IRU WKH LOQWURGXFW LR @ DRIGDR KO H WO EERWZ HH Q
W\SHV RI DPXOHWV ZHUH VXLWDEOH WRWD QN RIS HIX QXN LRRU ¢
FRPSDUDWLYH VWXGLHV RI DPXOHWYV QRQ VAXIP@ EH V7 K& GUIF S MWL I
PDWHULDOV RI PDQXIDFWXUH DQG FRPRYX BK RQ RPOIPRMU\ DP XOH

,QGHHG IXQHUDU\ DPXOHWYV ZHUH VHRWFIO\CR DFKR UG PQIVW B L\D
7KH %RRN Rl WKH 'HDG FKDSWHUV %DUJXHW DQG RWKHU W

DQG WKH LQVFULSWLRQ LQ WKH BXWROWRDLF WHPSROHL ®M L
LQVWUXFWLRQV UHJDUGLQJ WKH PDWRVYVDBDORI| VWP XIQ 8 W VV RPRL
$UFKDHRORJ\ GLVSOD\V WKDW W K H \PH WHKIHL.\D DILRADLB-DIGRG RY R © @ H W
OD]XOL WXUTXRLVH FDUQHOLDQ OMDRK DHUG PHIHEDLRH BIWH D DKAR
DzD\ IURP WKH SXUH FKDQFH 7KH PDWHUGBOLQBVZWHKWLDPX\PH
DSRWURSDLF TXDOLWLHV EHFDXV HD WHK® WHHIG RW KK 13 XARAVDHFAM F
DQG 'RGVRQ 'LITHUHQFHV LQ PDWHULDOV FRXOG VXJJH
DQG UHOLJLRXV EHOLHIV RU SUDFWLFHV

$FFRUGLQJ WR WKH RWRRGD(IQ\J PIDAKHYURLOOWWR ILE HMEHFRPSRVHG
WKH FDVH RI (J\SWLDQ DPXOHWYV WRK LR/DGLHUN IDRMWHL FS® D QQW KW K\
RI DPXOHWV VXFK DV DPXOHWV PDGH LQ JROG ZHUH VHOHFW
SURSULHWLHV DR BMW OHE M \PLLE B HLIBIDNH (ZSWH. FRRVHQ IRU Gl

7KHUHIRUH WKH DQDO\VLV RI IXQHUDU\ DPXOHWV KHOSV XV W
VHOHFWLRQ DQG XVH RI FHUWDLQHP@WHVILD® \Z WG |RRIOFERDR X,
PHDQV *QDWBHUBFWMHWFKLONLQVRQHDKIRQUFRORXU EHFRPHV DQ
RI DGGLQJ OLIH DQG LQGLYLGXD OALKNVD W R PIX@®@ HWIVJH @R W DIQV PV
WKDW WKH H[WHUQO ED S\8 KD UTRORXQFIHY IRV WKH BUWHIIDFW Wi
PDWHULDOLW\ )RU LQVWDQFH LQ ROGBWWERYM RI IVRXOMHRWXY U



DPXOHWY Rl YXOWXUHV WKDW DUH & XSG R\OHHG WIRXEH +IRZ I RBG |
SURSHUWLHYV DQG WKHLU IXQHUDUXXDWXSRNW DLYHH VWA OO DIFRADLC
RWKHU ZRUGV DV ZH V HIHelMarchakt ldf beiDeN HO O HWDKIIWVIOLWWHUYV LV

tZz §]8] (pv E EGC upo SM

7KH ZRUG DPXOHW" FRPPRQO\ PHDQVLWQ\ WKPIDSTHO REW H BWDW KX
PDJLFDO SURSHUWLHYV WR SURWMWKFHND HWWV RXH) WR VBKH YD BiL
IXQFWLRQV GHILQLQJ ZKDW LV DQUDRXO0HRQHYFRX®E SSOLPORHHWE
SHUVRQDO LWHP EHFDXVH LW ZDV PHDHQW WR EH ZRRQIRYR XW
WUDQVPLVVLRQ RI LWV PDJLFDO SRZIKBUWHYLWRQIWRX R WIBRIR UWPRA KN
WKH VL]H RI DPXOHWY DOORZV UHYV RMKAHKH R¥E M\HRF \G V VRV L@ KX L MK
VXFK DV H[ YRWRV GXH WR WKHLU SRUWDEOH FKDUDFWHU LQ E:
DPXOHWY LV EDVHG RQ WKHLU IXQFWLRQ

7KH DPXOHW JXDUDQWHHV WKH OXFN RI LWV RZQHU E\ SURWHFV
WKLV DSRWURSDLF IHDWXUH DPXOH®\GHBWHK DVOK/HRUFDR UM H-C VEN
SURSHUWLHYV LQWR WKH DIWHUOLFHH G, GORNE VDR XNOKHHNE RTH U M VXX
PXPP\TV EDQGDJHV $OEHUW 7K Z AW BDO P QQH R XW KIHQ B X
VWDJH DV WKH GHEBIWHGE XWN GQ REUERPGIUZRUOG 7LV LV WK
WKH XVH RI DPXOHWXD DY IZEWHE Q QVRUP DIV SMIUD Q V

$V ZHOO DV IXQHUDU\ SUDFWLFHVF KX R 6 VDHF URDKY. MM BRM LTPY G bl

$PXOHWY DUH ZHOO DWWHVWHB GV E®RH WKKH. | DQYOR E'MQDK
LQFUHDVHG IURP WKH 1HZ .LQJGRP RQZDUGMIDGXD®ODQ® KRG W
GRZQ WR WKH UHVW RI VRFLHW)\ ZFKDRKLFE® QRV UREW WHIGD ®\R XV
PDQXIDFWXUH ,Q WKLV PDQQHU 3HWULIDW[FDXDWH @& KDWHZ Bk
ZLWK D JUHD W XOHPWE W U3RIWD L H

$V D PDWWHU RI IDFW ZKDW ZH PHDQEQFUWPEROWDRFHVWR R
FLYLOLVDWLRQ 6R ZH PXVW FRQWLGRNXOMKDIW WHKBSFHKRD ¥ HQR W
*LYHQ DSDUW WKH DHVWKHWLF DVSHHWFBORGHQHENRIPOWH VRD WW
SRZHUV 7KH VDPH LGHD DSSOLHV WR RMX®X HICFWFXWLHRIY FEIR PRW U
ZHUH WKH EDVH Rl WKH DPXOHWY{V PHID®LGRZBWVU % URYE GELHJHI M
XQGHUVWRRG E\ WKH FRPPRQ SHRSOH\SWERQGLRJFWRW LRINP QY
EDVHG RQ DQ LGH@DRVUXWKHRLPSIOLELW WKH EHOLHI LQ D XQLYHL
SUHURJDWLYH RI WKH JRGV EXW DY H\VOIDFE ® HDWR KXPORNVQWRQ R
RWKHU ZRUGYV DPXOHWVY FRQWULEXWE RRQOWKSWIBL XDHPRQFH |

ODWHULDOLW\ RI (J\SWLDQ IXQHUDU\DBWXQBHWW LZDY MBX OWX DN S
LPSRUWDQFH WR WKH XQLYHUVDO KRG RO 0BDAVHWKOXWILR QWR
GLVWLQJXLVK LW GDLO\ LQ WKH RGVRII RBIUR KBKINL OW KZK DR QD | WLHY!
DQG DJULFXOWXUH FDQ VWDUW DJNR@ GQHNMGK KN DAFRKX 6 B QUHEWL U X\
MXVW DV 2VLULV GLGLHQGWREBDWQIHMUB K HVRKDW AFDIXDOLVH WKH E
ZHLIJKWLQJ RI WKH KHDUW VSHOO WKBRWWHKNY B@®WR N DRPIX\® KM VH DK
OLNH D FHUWDLQ PDQQHU RI FRQWURO WKLV QDWXUDO EDODQF|

dZz u s E] 0]5C }( PC%S] v (bv E EC UpO S

$OWKRXJIK LW LV TXLWH REYLRXV RRERRXOG ROLQH)RBRWKHED UDN W
FDOOHG WKH %RRN RI WKH 'HDG LY WKH @HSWWKQ HWXW HADLW W



HPSOR\HG VLQFH WKH 1HZ .LQJGRP IRV IWHUBVYBFKKHW RAKR XWHHA
WKURXJK LWV SDJHV VHYHUDO GLIILFXOW WULDOV WKDW WKH
GHFHDVHG KDG WR UHFLWH VHYHUD®LXKUHRXCGLR WHF WRUHY WRK HW\
DIWHUOLIH %DUERWLQ 7R KWIOGBFKLW KIH-FEREZ S.Q DV K R\PK HNV!
SDS\UXV DFFRPSDQLRGWWKHUGHFHDNZH® KDMVOVR DVEHUVRQDO [IX
$FWXDOO\ HYHU\ ERRN ZDV SXW LQWR @ BN DUWIRWHKBE XBRMAR X R G
DQG ,NUDP (YHQ LI LW LV BRVWLH®Y HE MMRZHWYW DIEIOH N K R
SHUVRQDOLVHG ZLWK WKH GHFHDVHGYV QDPH VR WKH\ DUH XQl

,Q D VLPLODU PDQQHU VFKRGDWW BWYVWRGEGBRQ \RIEEGHHE W XVORRJ
WKHP ZHUH FDUULHG GXULQJ WKHLUYRGQHWK WKH QDR HNRH\W.
REYLRXVO\ PRVW RI WKH H[DPSOHWEBROR QUHOWRWIRRKR V3K DQ DRK
DPXOHWV ZHUH LQVFULEHG E\ D FHWWD G L QRILR WD B SRHIOW K HF & B R
VFDUDEV VHH ODODLVH

2Q WKH FRQWUDU\ WR WKH SDS\UXV Rl WKH %RRN Rl WKH 'HDG
DPXOHWY ZHUH PDVV SURGXFHG DUWH.IDFW\GLYVFRRWKHHVZRBUGS
WV\SRORJ\ Rl DPXOHWY WKURXJKRXW WHULEZRROFKRINSQ/ LRQ WKHDL
ZHUH QRW GXH WR D FKDQFH EHFDXVH WKH\ DUH DOZD\V VXE
PDWWHU RI IDFW FHUWDLQ VSHOOWVKRI REOH IDRRNR @ \WRK AU HD\G |
LQ D SUHFLVH PIHWHWIHOO  HVIXJ MWKAEVS WKOBW WBY GHSUHVHQW
VWDELOLW\ VKRXOG RQO\ EH FRQ IUFSWRELHG WQ RIRW & LG XMD W R

IHYHUWKHOHVVY DUFKDHRORJLFDO \GRYFIRYGHUBW \V IOPZX ® W W VJ U
IDFW 32330LQ\ PHQWLRQV DERXW WYWRWQHE LREAWBIQWWHG LQEY RIS
EXW UHODWLYHO\ IHZ RI WKHVH FD® EH LGHQWLMHKB FDXFDRI L
DPXOHWV FRPSDUDWLYH VWXGLHV RE RNWKHHHWQWWXKRIO RR'O 6 B © WEH
DUFKDHRORJLFDO VLWHY DQG PXVHXPWYHE&HUM YWKMKEBOHVVXU
GLIIHUHQFHV LQ DPXOHWfV PDWHULDOV DQG LWV FRORXUYV

7KLV LV ZK\ WKH PDWHULDOLW\ RI (J\SWHDRDWHAXQHB® VR WKL W
PDQXIDFWXUHG LV D WUXVWZRUWK\ WRKXQ FHX ORVUX WK H, ¥ WX BW
*HUPRQG L W DL/ WKKIHWP I/ WPEK@WHIW LDVO Y R- W/ \K 1 BDZ H U

, ZRXOG OLNH WR SUHVHQW D VKRUMD @V MW) RVKW KRHD @ R VDWF VR S K
EDVHG RQ RWKHU VWXGLHV EXW BQVRRR® RN G R WDHE BWYH/ RX YWWKIH

*ROG WKH IOHVK RI WKH JRGV LV ROWH RHPADKN P RV W WP §Q R QHGF
DQG OLIH <R\RWWH EXW PRVWSHN WEHNKDELHD LRV \ L \§ X | BRI
$QFLHQW VRXUFHV HJ +HURGRWX\W ,SDUWLPXQWILRFRKX® GV EH W
DPRXQW LQ WKH PLQHV RI WKH RUL H QWD GEHINHHU WH UE\X VX P I LHGPC
PDQXIDFWXUH RI DPXOHWYV EXW [R)WRKIHQI RGHKUHRIU D W i IIDEXVMAM E |
PDVNV :H PXVW DOVR QRWLFH WKD\®&HHRD GRIQQ GX Q & UIDUD\Y BI Y WWH.I
"\QDVWLF 3HULRG /XFDV DQG +DUULV ,Q WKLV PDQQHU
ILIXUH ,Q IDFWRIWWKHVSREO RI WKN "WRBW S\WKH. KHDUW V
PDQXIDFWXUHG LQHJRE B UWHIAD XQUH RXWKKD W\K W RJ IDEERW & OR| WKH C
HIWHQGHG XVH LVOGXHA BAR GBMMNOV\PHE@RHEDDF\EXRADDOWHRDVRQV OLN



JLIXUHHDUW DPXOHW LQ JROG OXVpH GX /RXKYHWHHRBUJIHV IROIXRA

$V IRU LW VLOYHU WK WRGVW R RKHR/R QHINRWBGOIVVH+WWIKRU D
JRG 7KRW +RZHYHU LW ZDV DQ LPSRURBHGRRDWHI MDKH YRZP R\
DIWHUZDUGYV :LONLQVRQ

'H FDQ ILQG WKH FRPELQDWLRQ RI JBORH@W\D QG WLHOMH WH OR KW
JROG™ ,W ZDV D PDWHULDO PRVWQHXWHG Z2HV ROXEQYRWML VGXHVON 1L RVY
IRU LQVWDQFH WZXBVWRY RURGEG HQ MVNM D § BEWAHDXURJ LAK

,ZURQ GXH WR LWV PHWHRULWLFRULILONLQD/&KR® SDUWLFEXODDVVL
JRG 6HWK $PXOHWYV PDGH RI LURQ KBIYIHGURQHYV HtRHESW HW K H RK\H
HPSOR\HG GXULQJ WKH 3SRSHQLQJ RI WKH PRXWK”™ ULWXDO ZHUH
%RRN RI WKH 'HDG

7RIHWKHU ZLWK PHWDOV SUHFLRXVVIRQGPSRBW BQWFPRXWH I MORC
PDQXIDFWXUH RI DPXOHWV $PRQJ WKHP , ZRXOG OLNH WR UF
SHVHDUFKHUV DUJXH LI WKH ILUVWANVPDIWH B R @ G\D PRS RIRP H(G \ BUN
*HUPRQG ,Q DQ\ FDVH LWV VQRME ROL\(P\ I\ VDYHBX Q@ WXRI
KDLU RI WKH JRGV ZDV PDGH RI WIKIFX PELWH WIQIG0 U HER WW KD
QRFWXUQH VN\ REVLRXVPRERXD XMWV RLIOMRIOQDYH EHHQ ZLGHO\ F
WKH PDQXIDFWXUH RI DPXOHWV EXWH DOKR \RIEMHZM O® HWV F R$Y B
WRPEV DV 7XWDQNKDPXQYV DQG WKHDQR\ BB DZRPEV D W R TRQLW |

%HFDXVH RI LWV EOXH FRORXH GQUDPUWWPVDREBROHEPU WK DWI
EHHQ UHODWHG WR WKH JRGGHVV WBWKKRIW \KHDED/V UHRKOGHG
*RGGHVV~ , ZRXOG DOVR OLNH WR HPZAXKDWKHH IJINRDELDRQ RK MEKH
GHFHDVHG

&DUQHOLDQ LV RQH RI WKH PRVW HPSORHHMBQWNEWRN & H\DW HX F
GHVHUW LQ UHODWLRQVKLS ZLWKWKHKH(DR®\6HNQHXVWWFZPNULQ G
DFFHVVLEOH LQ WKH GHVHUW EHWZBHQRVURBDAQDH®DEGHR D @G
ZDV D PDWHULDO YHU\ IUHTXHQWO\ HPSQRHIGU\EWH WKL P(H GBW L |
DPXOHWV EXW DOVR MHZHOOHU\ 1YFRRDER@QGGRKDQ@VYT DFFH\

-DVSHU LV IRXQG LQ D JUHDW YPQLHEHWRZR) ERPRORXUDQ G/ XHFEKOR)
PRVW HPSOR\HG FRORXU ZDV JUHHQ NHGPHERU\RERMHRIY QHZWDL
XVHG LQ PDQXIDFWXUH RI EHDGYVY DQG DPXOHWYV /XFDV DQG +DU

, ZRXOG OLNH WR SRLQW RXW WKDWYWR®®8WWWU P COQX ILDPFRSVRXIW
WKHLU KDUGQHVY DQG GXUDELOLWYW&IOH DMKAH\ KVWWRQHV RDIUBIH DR
VI\PEROLVP ,Q SDUWLFXODU (J\SWLD/QFRWDKWRICRRYI \WHKB X HK W K/HK



"LONLQVRQ BHYWBQREVRIMKWH HPS GBR\RIWGEL WAHX FXW H D W L W
DPD]RQLWHWPDOREBKREVLGLDQ

'XH WR WKHLU V\PEROLVP UHODWHBOWRP KR @ RH/S IH RID \P [RQ YU 1D E M
1DPHG DV 3WKH E U IR QMN\Q WH WEDHFRBLEVEDX PL\GR P DWO\L(J\SWLDQ PL
XVHG IURP WKH (DUO\ '\QDVWLF 3HW.REG XPIROWW KW ,W & DPQB U3
EHWZHHQ JOD]HG FHUDPLF DQG IDLHQFH :KHUHDV WKH ILUVW .
VHFRQG RQH KDV D JOD]HG PDWHULD® EQ QWM BRIWA L@GX QHRBIG D
JUHHQ ZKLWH EODFN DQG \HOORZ HXWHWRXVARRWLFRP PROQ W
JRGGHVV +DWKRU ,WV FRQQHFWLR® EZYMRXW KBIVIROQMWHULD O HD !
VHUYDQWY XVKDEWLV ZKLFK ZHUH PP RKVDIFVRPUHGN HQD DG X HJ HI
SHULRGVY ZHUH FRYHUHG E\ D KDLU®HWWLIGHWKIHPO RKD DK IHFQKF HX
ZHUH SODFHG $QGUHZV

$UFKDHRORJLFDO GLVFRYHULHV KDY RV IGHW\6 CGIDW @ UILXIAHW DO L NCH
SDYHQ +RZHYHU DOWKRXJK LQMWIRUHKH\WKWLY@J QERWA W/IRNW & HULX
FRQVLGHUDWLRQ EHFDXVH WKH\ DUH OHVV QXPHURXV LQ JUDYF
QRW DFFHSWDEOHSBVYVIDXSHSWBWDL QG WWHKH DIWHUOLIH

, DOVR ZRXOG OLNH WR VWUHVV RQ WKH H[LVWHQFH RI ZULWWF
IRUPXOD 7KH\ KDYHHHHH® KRXRG EHNWAHEDNWQ GDJHV DEKOG WKH\ RS
SUDFWLFH OLNH WZR GLPHQVLRQD O PHRXMHHGLNVY HHRZLIHY \H UV KEDXVH IV
FODVVLILFDWLRQ , KDYH QRW LQFOXGHG WKHP LQ WKLYV SDSHU

7KH PDWHULDOLW\ RI DPXOHWYV LW D, GBDYHULN @& VIRQIR XJQ 6 KDPR XU’
LQ WZR GLIITHUHQW PDWHULDOYV BVV WRRDBDEWRDG HF R XNPORQR
ZKRVH GHWDLOV ZHUH PDUNHG LQ JRQGH)XBFWH LRI SHKNY FRP 6
PDWHULDOV +RZHYHU , FRQVLGHU WKIF\W SOVDE GPH WRIW LW IO KD
IXQHUDU\ DPXOHWYV H J DODEDVWWHUED® DPRWMWIORDBPS OR
PDQXIDFWXUH RI VWDWXHYV DQG YDVHYERBYHMB WKH3D MAKH UG OMX
FRQFHSWLRQV RI UHELUWK , KDYH Q@ RAVDWRIXIQOG CD QY DAPKKHD WV P E
FROOHFWLRQ

$FFRUGLQJ WR :LONLQVRQ UHJDUGLQDPHWEADYDON PRWKH LRSR
LQQHU VXEVWDQFH" :LONLQVRQ ,Q RWKHU ZRUGV WKH
(J\SWLDQV (DFK FRORXU ZDV DVVREHDWHG ZLWKQDWKIHFDNIF RG
WKH\ ZHUH PDGH Rl JROG RU HOHFWURKPOLWGRH WRH\WKWMKHR X B
LWV RZQHU +RZHYHU LW LV WKDQNVXWRUDUY BIPWEHQYDRZQHWS
SXUSRVH

dZ u $ E&] 0]3C }( PC%S] v }o}luCE-

$FFRUGLQJ WR :LONLQVRQ ZKR FRPSORWHEJIDSWHR Q\ FIREFRRM WV
VXUH WKDW VRPH FRQQHFWLRQ XVXDGOALB[QVWHEWLAH W& HDP I Q?
FRORXU XVHG WR GWSQFW LW  :ZION WKH RUJDOLMQW LR S WILBFE
ZDV QRW WKH UHVXOW RI SXUH FK DQ@EF HL Q7 ISID\G LWL VRKJHL Q HDR/ARGH
DPXOHWY ZHUH DOZD\V GHSLFWHG LQVIMKH 2DDP BHELGWHRILKROF
EHFDXVH LW KDGFID/QFHRZ'® WLHQ L



,Q WKH FDVH RI IXQHUDU\ DPXOHWH SDWR YIDGH 6D NV K WoHIPW WEFW 1
SRZHUV ZLWK WKH DLP RI WUDQVIHUBURS$S MUKWAHIPHW R5 MAKLHY G A K E
Rl ZKLFK DPXOHWYV ZHUH PDQXIDFWXH®% EXW DOVR WKHLU FRO

(YHQ LI WKH (J\SWLDQ SDOHWWH ZDM Q@FX\LXKOWL [ YAHRW RXILAK WZXKHD
UHSHDWHG LQ IXQHUDU\ DPXOHWYV

7TKH FRORXU EODFN zZDV PDGH IURP WRDBOBVXQWUDW\WKRORRWUVWG6R
DPXOHWYV OLNH $QXELV LQ KLV MDFODBENIRQPG IZHKWHWP DR & DDNFLY
XQGHUZRUOG OD\EH EHFDXVH EODFN PZD0/R BHOG/ S XNUKLHD F RVAKRHX B XAPI
SURFHVV +RZHYHU EODFN FRXOG DOVR EH WKH FRORXU RI WK
TXLWH WKH RSSRVLWH WR RXU FRQWMGHP SRWBDWEADF R IZW X DOMNH®
SXUSRVHV EHFDXVH RI LWV UHODWLHRWQWKQSWAL /GO U HV XD HOF W
VI\PEROLF DVVRFLDWLRQ RI WKH FRORXU ZLWK OLIH DQG IHUWLC
GHSRVLWHG E\ WKH 1LOH 5LYHU LQ LWV DQQXDO IORRGLQJ’
SODFHG RQ WKH LQFLVLRQ PDGH GXULW P WMXH PPAPRUHG DWLRQ
EHFDXVH RI LWV UHELUWK SRZHU

7KH IDPRXV 3(J\SWLDQ EOXH"™ ZDV WKH UHVXOW RI WKH FRPELC(
TXDUW] 1DWXUDO/MAN GLIWL & B VWIXK\HV & EIVD EIUWEHL QUOAD VW KDW LV L\
OLIH DQG IHUWLOLW\ ELUWK D®&8 VNELWWEH ,®HED X VIHOR R WHKILO/D
VIPERO Rl SURWHFWLRQ ,Q IDFW PDOQVBDPKWHIANHIRIPW&H RRG!
EHFDXVH WKH\ SURWHFWHG ZRPHQ G DQYHWK H/ IFXQIOGEDQ W KF R
IXQHUDU\ DUWHIDFWYVY VXFK DV LQDWRNHWIRRREV JRXY UMWY QRO Q
ZHGMDW DPXOHWY ILJXUH WKH WWVWHLBBE K KM XRU MEK HQJ RVE& H
FRQWULEXWH WR WKH FRPSOHWH UPPWEBHWVRLQVKBIORRD 1, ¥ KD F
UHSUHVHQWDWLR®R FEIOXRIU X"\K HZ HRMX DERBV R D PR O KWYHLGHDW FDQF
MDUV XVHG IRU SUHVHUYLQJ WKH 'L VIFHLDL FEIOG H FHPO RIGU L Q QWS
SRVLWLRQ VHUYH® WK B GKBPUDYWGEHVIRHELUWK

JLIXUHHGMDW DPXOHW LQ EOXH JUHHQ IDLHQRNpBEXG/XYH GX /
/IRXYUH *HRUJHV 3RQFHW

*UHHQ WKH FRORXU RI YHIHWDWLRQ ZDV REWDLQHG IURP WKH
YHIHWDWLRQ EHFDXVH LQ WKH PLG&GCRERR| RV KR &H VAHKILW LDQ WRK
JUHHQ ZDV WKH FRORXW RWHURQFZWKIBQ@QE RNHW XOUBLRHISBPERIDANXIO H W V
PDGH LQ JUHHQ FRORXU %HFDXVH ERAW VWRVMWMAO\D WH RHXQYHW B WZLLR\C
XVHG IRU WKH H\H RI +RUXV DPXOHW

KLWH ZDV REWDLQHG IURP FDOFLXP W LV WKH FRORXU RI SXU
DQG VDFUHGQHVYV &RQVHTXHQWO\YRENWRDOG XBERZ® VY Q ZHILWMXP D



ZKLWH DODEDVWHU $V IDU DV WKH BPXDE® YV LOW K DNVR B PISO@M
UHSUHVHQWDWLRQ RI VRPH VDFUHG KHQ RR\DXOAW RDREB WHRK\H ZZK\WL A
FRORXU RI WKH ZKLWM EQREDIRVRRAR Q VR L\QKHHOWDOV ERQ ZLWK

5HG ZDV PDGH IURP LURQYV R[LGHVEB@E® RKIQUBIQ GWE QR R/GK M6 AR
ZDV D V\PERO RI WKH YLWDOLW)\ D QG H QHISIH\EXQW DW LRRX @ (
GHVWUXFWLRQ2H J WKH JRG 6HWK DIQRS FURXH K WGF K DR \E WRRV W/
XVXDOO\ GHSLFWHG ZLWK D UHG IDFH %HFDXVH RI LWV UHODW
FKRVHQ IRU WKH KHDUW DPXOHW DQG WKH KHDUW VFDUDE WRR
HPSOR\HG IRU WKH W\HW DPXOHWH IRUXWHK FDRQHOUBGQ HVSIHVQ YV
WKH 'HDG 2Q WKH RSSRVLWH WKH KHIEH R \UHHGS F Q WQBIRXOIQW
FRQWUROOLQJ LRQ THS HQ\G M LRSQ MAR/BHRRCHWHUWZ G HRADRZHU (J\S
UHG

JLIXUHLUGOH RI ,VLV DPXOHW LQ UHG FDUQH®XADPH GXVpH G
IRXYUH *HRUJHV 3RQFHW

<HOORZ ZDV PDGH IURP GLIITHUHQW RJLGVUBO® WREKQ HZ L MWK ZA\DKV
VIPERO RI OLIH DQG HWHUQLW\ KVNRZDNVKBIOMRG W KWRFRW ROV R QWA
JRGVY DQG VDFUHG LPDJHV $V D PDOMOWHAUFBRWXHY GXUHYWW KH
':LONLQVRQ $UFKDHRORJLFDGCS RUVBRXGHWHN PGIOXS OBW
FRORXU VXFK DV VFDUDEV PDGH Rl IDLHQFH :H ZRXOG OLNH
SDUWLFXODU FDWHUIRULPSKRRIMWHD @ FR QRIRYGIRWLERR®EQEZBS® DQ D
PDWHULDO LQ DQFLHQW (J\SW LW ZDPAXGR®OR\HHGI M XIVQN RIRW ®C
DPXOHWYV ZHUH PDGH RI JROG MXVWRN WPRK \FRHPEO QG W I $W KAH
SHFWRUDOV ZHUH PDGH RI WKLY PDWHULDO

IHYHUWKHOHVY , ZRXOG OLNH WR OKMOH F UW WHIW LRRYO R XQ RILM.
LQWHUSUHWDWLRRX® GDFMNHIU D, OlGR K¥MLLFXIXW Y K VQIRWKH FRORXU
WKH GLIIHUHQFH EHWZHHQ EOXH DIQGWIEHHQY KV, Q RWFHO 20\ \P V B
FUHDWH D VSHFLDO FDWHJRU\ |IRURMMHHEHRXXE & XHRRW FEOW KHI O
(J\SWLDQ IDLHQFRIXGLYQS EHMWYZHFRQ EWXHWRBQIHHHWKE GMHG S|
UHSUHVHQWDWLRQ RI WKH YHUWHEWER G- RO XRDRLQNVWU LY S SN D



%RWK PDWHULDOV DQG FRORXUV ZWBRHWXKN\BERAGURIQBGHIHRDQ@G\
OLPLWHG VLIJQLILFDQFH

7TKXV , DOVR ZRXOG OLNH WR QRWWRHR WKRIORXIUNU HQ FSDW WQ RXK
Rl IDLHQFH SUHVHQW D YHU\ FKDRP RYXWUH VEADDFEH DW B HVF XW WKW +
FKDQJH LQ WKHLU FRORUDWLRQ ZID/KH\HION EZHDU/D &/ P IRWW R Q RVIK HE
PDQXIDFWXUH SURFHVV

,Q DGGLWLRQ DUFKDHRORJLFDO GLVGRWHRIQHR | KPR'GRBUVS QD\K
WKHUH DUH DPXOHWV DFWXDOO\ PDQXIDFWXUHG LQ RUDQJH E
WKDW LWRFEL QIXWMLR @ RP NEOWNURG QG L@ DUWAMOVHG GLITHUHQW F
FUDIWVPHQ UHSHDWHG WKH VDPH UMFGBHG MRH A Q0 @\KLMWR DRX
VWDWXHV DQG ZDSOHG VBIDH QGNLIQHIWH Q M V\EKH \B DIMQVRIQ DQG Z
OLJKWHU VNLQ 2@ RMUKH ZRW KHIP K DO W YWZKHR B IGHWDE. LQ DQRWK

‘H PXVW DOVR FRQVLGHU WKH IDFW WK D WQ FIFP®RVX UV KEG HW HUN IRDJ]
QRW EHHQ PRGLILHG XQWLO WKH 5R8BRWIHRQL G Y HRDNYWHKD W K
FXUUHQWO\ FKDQJHG RU ORVW $V AHFRPBSHRWHGE E\ RLWUDQ SH
VIOQOWKHWLF FRORUKDWVHGEKVE®RFKDWHKHREU DSSOLFDWLRQ ,Q F
YDULDWLRQV LQ EOXLVK DPXOHWYV [IKHFIKGHKD YMHD Q XBH) BGS SIOQ HG
DPXOHWYV ZKRVH FXUUHQW JUHHQQOVK DVSHFW LV D SURGXFW R

7KH H[WHUQDO DVSHFW RI DPXOHWVQVYGHM WHI® D ¥ R DHEDHHU | HIDAW ¥
GHILQLQJ FULWHULRQ LQ WKH LQWHW SIDH VDWW HR@WR. IR Q X\W IR RVEKNHE
VIPEROLF DVSHFWV EXW DOVR WK® HYRWXMQ RKQVRVRUKHLQY RWY
NQRZOHGJH RI (J\SWLDQ FRORXUV DQG MK KMKH VX P BRIOQNMXPD DG L |
DPXOHWV

}v ope]ive

,Q VSLWH RI WKH PLQXVFXOH VL]H RDWRUIABDWYWWRER @ GDREROYV
D YHU\ ULFK VRXUFH RI VWXG\ :LWKE @ WKHWRVE GV \R L @ PXLO/HWWNV K
ODWKHZ )OLQGHUYV 3HWULH RQH RI WKH PRVW SURGXFWLYH %U
IRFXVHG RQ WKH UHODWLRQVKLS EHWEBMWQ R®Q H H DAD VD ROQGSHHA &
HVWDEOLVK D FRUSXV Rl IXQHUDU\ KX CCHWH 33HODLRHEG R\QSEXP® 1L
DUFKDHRORJLFDO FRQWH[W $FFRUGLQJ WR 3HWULH 3WKH ZKRC
LV QR JHQHUDO ZHRUNYRQRUMWKHHGEDY BHWDUHRXYV ODQ

&RQVLGHUHG DV MHZHOOHU\ DPXOHWMWM KWHH FRIUWE DX HSR MWHRU &
LQFRUSRUDWHG LQ WKHLU PDWHNHLWXHNDUE WXHVHYR G WEHH LR V
IRU SHUIHFWLRQ ORRNLQJ IRUZD WGKWRPROHVDDRO L'XKLY R WHKH
WKHLU PDQXIDFWXUMX USBDVYHWEYV WKKIHY HFPAVHW R LRUREHL®RUQURP
PDVWHUSLHFHYV

$V SDUW Rl WKH DQFLHQW DUW (J\SWIDIFFQ H® QB PDUHW L DR\ @\ FX
SULHVWV VR FRPPRQ SHRSOH KDG WRLKQ Q& QMKHRQ BD®E ADK HVR
'H PXVW QRW LJQRUH WKDW GHDWK IZDVIRR®@RBAHYHG DV\SWLRODA
UHIOHFW WKH FRQPMH®@ @LNH DWKQDUMPBGUSMUROWNURP OLIH 3
DV WKH +DUSHUYV 6RQJ UHYHDO WKBE\WUBDRWRQH ZKR KD\ JRGW |
UHDEFK DIWHUOLIH ZDV IX0O0 RI| GD®R HRWDDXCU WY QW W WH\HZG



QHWKHUZRUOG 7KKV (ULZWSWKB QWHBDRQG VR PXFK DWWHQWLRQ WR
IXQHUDU\ SURFHVV

3KDUDRKY DQG QREOHV ZHUH EXULHDBOL SO UQ WK QM R PEQIX W/XIP\SK
REMHFWY LQFOXGLQJ VHYHUDO W\SRWOQRN DIRDDOHHWVY RRIWHX RO
H[WUDRUGLQDU\ H[DPSOHV 7KH SKDUDREPXMHWVRWR¥WEG PDG
,NUDP DQG 'RGVRQXH WR LWY QRQ SO XDW HWHE ¥XRIIKIHW.RXUFH |

IHYHUWKHOHVV RUGLQDU\ SHRSOHXGLG MRW WKYNM BBRHWNUWRI
FRPSOHWH GHVFULSWLRQ RI WKUHH GLIITHUHQW W\SHV RI PXPF
GHSHQGHG RQ WKH GS5EHDMR®/P ZHHEEBNRKZ HRU i COSDWR VD GHWHUP |
DQ DPXOHWYfV PDWHULDOLW\ 2EYLRXVOWU\ULFXOFHRS 6B RARK VR
'"HDGYV SUHVFULSWLRQV ,Q RWKHU ZRHWV X HYXKHR K& Q WAXD Ul
SHRSOH FRXOG DIIRUG RQO\ JROG FRWRXNHNG G @ RHCOHAMAWI X\R KFDWV
IDLHQFH $FWXDOG3 ERDWMKHIM D®WY G RXBCDRWN \H YWHR) S DOPWHG FRY
LPSRUWDQFH RI FRIDAR XWW RHGW UFHIRVMHE EROLYECHRIODPEOHWY LV

$FWXDOO\ VWXG\L\QPBEROL\BP\EWER® DY N G} HI MWK QW WSOXUDOL
KDQG GLIIHUHQW DPXOHWYVY FRXOG K@® YWHKM HY HURDQON A BV Q 2 Q JW K
PDWHULDOLW)\ VWWXGALRI\G BW W R PILIQRVUMKH DHP X O MWKV \EDORZ MDV.
LQ WKH PDQXIDFWXUH RI MHZHOOHU\VRI FOUHS VKD Z5RPDQ 3 HIK
WXUTXRLVH KDV BRXY QQ W\QH i RIOKABLHD URG '\ILFKW DN RQ DQG 6KI

7KHUH DUH DOVR SUDFWLFDO UHDVIRRXYY WORPDNIF K LDHD KW Y N WG
1LFKROVRQ DQG 6KDZ PRVW VFDUDEHMP WEBWMVZXIHHIHFRDBHB\RH \E
HDVLHU OHFWXUH ERKRNVHURBRRIXMAQVDR G 6KDZ

,Q WKLV VHQVH ZH KDYH WR DGPLW WX®D W Q&K B DA IO HOURHXQORHW B
HVWDEOLVK JLYHQ WKH IDFW WKIRV W ARX OMKHP\DRKU \§ RURGRSERD O ULL
WKHLU RZQHU GXULQJ WKHLU OLIHWLPH .ODVHQV +RZFE
VRPH ZLWK NH\V EHFDXVH IXQHUDUWBBXRUWYUDNUN V)RRUFWKE]
VWXG\ RI PDWHULDOV DQG FRORXUNRUWGERW BRWMHR® FWEYRDGW R
WR EH SODFHG LQ WKH GHFHDVHGITRHQHPNXE VB OOKH RSSWKHWA
DPXOHWY XVHG GDLO\ IRU REWDL GIDOMKWKH SURWHFWLRQ RI WKI

,Q FRQFOXVLRQ DPXOHWYV ZHUH VXYSRIVWHWGCGDWR WRRBDD QW MHK M/ OH
KLY HWHUQDO GHVWLQDWLRQ 'XHXWRUWMKZV GWDLOJ KIDG RN RWKH VS 8
HTXLSSHG ,Q WKLV VHQVH IXQHUDKH BDPRAXE8BWNGZWRHFW® HJ R INS
UHVLGH LQ WKH XQGHUZRUOG 7KH VKDISH RRA SORX®HMNO/O ZW K HQ R
PDJLFDO SRZHUV ZHUH LQFUHDVHG ERWKHUUZRD®WUWKH VORS
PDWHULDOLW\ LQ IXQHUDU\ DPXOHWXOXND\ HHV Y K@QRWX.IKO WHH MK |
XQGHUVWDQG WKH VWDELOLW\ RI DMKIHV BGHEHOQRRGL RLWYKFHR O M BQ,
UHIJHQHUDWLYH IRUFH RI WKH EOXH G RWXWH(] (F\8W LOWQWI >XOQHWBID W
FXUUHQWO\ SUHV BDYWWKCH LD AWXEMHO)DFOL W\ RI HWHU QL W\

Z (E v -

$OEHUW ) $PXOHWY DQG IXQHUDIRWKD QRGFUOLSWWHO,IQUO0«C
*UHQ]JHQ 'HV 7TRWHQEXFKYVY bJ\SWLVFKH 3RBOU%WHEHWYE KWMIQH* RR |
'"HDG (J\SWLDQ 3DS\UL EHWZHSBDQKGRHRE BRGOTLIWXDWLH /HLGRUI



$QGUHZV &PXOHWYV RI $QFLRIQBRQ@\SWMWLWLVK 0OXVHXP 3UHVV

$XIUQUH 6 /T8QLYHUV PLQPUDO HO\DUDM. GH S/NQW i Vi \SW L
$UFKpR 1LO%

%DUERWLQ & 'XQDQG )/IDQRPIINVYK[ $PXOHWWHV &DWDORJIX
GX PXVpH GHV %HDX[ $UW % HWDQHROF KIDRUPRIGH Y %HDX[ $SUWV G

%DUJXHW /B /LYUH GHV PRUWYV GHV IDQJAM MMM PSCSIIM HRYV GX FHL
&DSDUW - 8QH O£NMWMWVEKDENXDOHWWHYSWLVFKH 6SUDFKH X

&DXYLOOH /6 WHPSOH GH 'HQGDUD /HV F&DISHRO O HW WRVWXMH
GI$UFKpRORJLH 2ULHQWDOH

'DYLHV : &RORXU DQG 3DLQWLQJ/RQGREBLHRAMW %UBWLVK 0XVHXP

'RGVRQ $ DQG ,NUKH ®BXPP\ LQ $QFLHQW (J\SW (TXLSSLQJ WK
JRQGRQ 7KDPHV +XGVRQ +

(WLHQQH OHV 3RUWHYV 'X &LHO 9LVLRQV 'X ORQGIDGDWVORYPHX
IRXYUH eGLWLRQV

*HUPRQG 3H ORQGH 6\PEROLTXH GHV $PXOLHOWWH V &R BMLQHHHDM W
.ODVHQV $ /H$PXRO®VEHU bJ\BRWRORJLH

IXFDV $ DQG +DUSQFLHQW (J\SWLDQ O0DWH U L/RM\G P G+ LY BRI
O\WWHULHV RI 0DQ

ODODLVH O/HV VFDUDEpPHV GH FRHXU GDQV Of(J\SWHVRQFQHWQC
VFDUDEpPHVY GH FRHXU GHV OXVpHV 5R\DXHGIHEWWYVNWOSE T +IRQIG
pJ\SWRORJLTXH 5HLQH eOLVDEHWK

0XOIRUG 0 (J\SWLDQ )DLHQFH I*\O B LHGN &I$04 & ™ BopdD COHOML Gb

1ILFKROVRQ 3 7 DQG$QFIHOW (J\SWLDQ ODWH U L D&DW EDULGE JHH |
&DPEULGJH 8QLYHUVLW\ 3UHVYV

5DYHQ O ‘D[ LQ (J\SWLDQ OD2XGKBIQGNKXE®ERDHL\OMHGHGHOLC
S5LMNVPXVHXP YDQ 2XGKHGHQ WH /HLGHQ

6DXQHURQ5BWXHO GH OfHPS&EDXPRHPHQWLFH GHV $QWLTXLWpV Gl
SHWULH : 09PXOHMRYGRQ &RQVWDEOH &RPSDQ\

BWHYHQV 3 LYDWH 5HOLJLRQ DW $PDUQD2[WRKHG 0 B WHUDLHDROS UYH\GV
'LONLQVRQ 56\PERO DQG ODJLF LQ /(RUSI/RID ZKDMWHY DQG +XGVRC
<R\RWWH 7DQLV /fRU GH\BBKDWDRQOARFLDWLRQ IUDQoDLVH GYIDF
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7KH UHODWLRQV EHWZHHQ KLVWRULFDO VWXGLHV DQG PDWHUL
VFKLVP EHWZHHQ WKHP LV DQFLHQYHUGRIPS VHD WMHEH UDPG BILVIW
RU IDLOHG WR FR@Q\R®WUEWWHZ HR®D @RALWDLD @OLWH DGR PLWKV WD
GLYHUVLW\ UDUHO\ GR WKHRULHW RIKHKLVRSRRILW D Q FHH FH UL K 1§ FPH
RI KXPDQ H[LVWHQFH +LVWRULRJUDSKQRZPWSWIUPWE QU PWRWDOQ|
NQRZOHGJH JHQHUDWLQJ SURFHVV 6LQ@RH JOWVHQ®W UH@RK HED
KLVWRULRJUDSK\ RSWHG WR SULY L DWD & WLLQLIWRHVQHVR R OF FIXORMV.
UROH RU D VHFRQGDU\ SODFH DV FRWX R BRWUDXWLFRHY RIWWIK\WH FARD
UHYHUVH WKH VLWXDWLRQ LV QRW BXFKDEHROWRBWU D QWE FOIUQN K UW
DQWKURSRORJ\ DQG WHFKQRORJ\ VWXGLHY DQDO\VHV FHQWUF
H[FOXVLYHO\ RQ WKH SK\VLFDO DRD\@UR B XOMIVW RH R E M KD U D PAK H
GLPHQVLRQV Rl WKH KLVWRULRJUD SXL¥RPKDI3® WRFER &K FRQ \E H [
G\QDPLFV 7KH UHVXOWV ZHUH RFFDWRQROPY DG XWHOX® LR
WHFKQLTXHV W\SRORJLHV DQG VHWLRW ILRQWHBRW DU KIX\WM R WLCR
RI VRFLHWLHYV

3UREOHPV FDQ WKXV EH IRXQG LQ WWHKMWX BB WR ORIAIFIDWL BV Y DU
HSLVWHPRORJLFDO OHYHO UHJDUGKQVWRUH. FBRQ QILQRLZFOGNG IRIUDER
%RWK GHILFLHQFLHYV DUH LQWLPDWISOLBYINBEDO HIIRR QI UR QM
RI LGHDV DERXW WKH PDWHULD O LSWRFIRWIKWLRRF RD @ DR DHF KX
GHILQLWLYH LQWBIUBWQW®URH PGWB DIMWKLHR G HRX UKLMWWLFEUR RJUD S K\

$PRQJ WKH VRFLDO VFLHQFHV WKHUHL®DYH WHKHQSRDQVF DW WH
DUWHIDFWV WR OMYGWRDSUED @ Y& BSRIFAGOXUAHWL REIRWKQRZOHGJ!
WKH SULQFLSDO HIIRUWV RFFXUUHGD QW XVKUHH PRDRIUH QW XRIWK X \DWLF
VRFLRORJ\ RU HYHQ LQ SKLORVRSWKFDPR QB HFWRIRQ ¥ HRV ZIDI
QRQ KXPDQ

7KH QLQHWHHQWK HG& GEW OUV ZDV SHIUEND UWGHVQ WIKWML P DWHWIRDO LQJ
VRFLDO WUDMHFWRU\ ZKLFK ZDV HIHKRO OV KHD ¥ 8 8 FIIRHV WKW \ELR
VWHSV LQ WKH WKHRU\ Rl HYROXWLRQ HE K DIQUZ L Q¥ KIHQ GQ & YWAKWM U
FRQIURQWHG SDUW RI (XURSH ZLWK D@ XQSHEG AHGHR WRIFGP R 8 DW |
PDUNV RI D IDEXORXV WHFKQRORJIGFDQ BQRFMHWMU §DQPHN PRGN R
JOREDO H[SDQVLRQ DQG DOVR EHRD XY FDKIG LDH U K DWMF RQ JD
LQQRYDWLRQ WKDW KDG QHYHU EHHQ VBHF®XDAWM WX D HBSHHF
PDWHULDOLVDWLRQ RI D VRFLDOIO\LFXOXH & R GRDE HRLU YFHURNE B K \DV
WDNLQJ LQWR DFFRXQW LGHDV VXF& WY HVKRS/DIFRI ©OBUF HYKHG W X
JHQHUDWHG E\ WKH VSHFWDFOH RXBEWGROWRR QN KH LIRAXIOIDW KRG
SODFHG (XURSHDQV LQ D SRVLWLRQWISFRGOWHYXRXV $RQWDOW
SHRSOHV RI 2FHDQLD 7KH HPHUJHQWO DR IMK® FOSR®O RMH @ KAFK 9
H[SDQVLRQ SURFHVV |IRZWDW KH VISRYNOO®BWKDWL B U RUKHVH VRF
HSULPLWLYHY LQWR DQ HYROXWLRDOUYL@QLQBIQW KHMWMD RHHE GXHER B/t
FLYLOLVDWLRQ 7KH JUHDW IORZ RH\REHOHF WQ/H B NHOWD FRHD/Q FEHR\Z VW !



ZKLFK IRUPHG DQG HQULFKHG WKH FR®OHNHULYRIGY DR/ RDKWH LU
VFKRODUO\ LQWHUSUHWDWLRQ 2EMHERM\D @G HR U DYWHARQE/H CDPG \
RQ D VFDOH ZDV FRQVLGHUHG WR EG®HVSURGWLIRU PO\ MRII H
SURSRVLWLRQV Rl FRQWHPSRUDU\ EROMDXU D Q GV (GZFDUI G H \JO R-Bi Q|

7KH H[SDQVLRQ RI WKH H[SODQDW RRZSR\WH SWH P DORR NV RFEMMFXMM
RI FXULRVLWLHV ZHUH GULYHQ E\ WKRU VHOLW KE LRRIN HW i i WHK] WEL
FDWHJRULHV WKURXJK WKH pH[RWURPHWKH NQRURODYLIRURG
FHQWXU\ HWKQRJUDSKLF FROOHFWL®QW KW¥KH VOVRIEG LR K AWDJ RIQ R
ZRXOG JLYH D FROQMRHWGHB/SDERXDRWE W MVRF IRD SRRSDHV XQGH
RI (XURSHDQ VFKRODUV $Q DFXWH WFLHQW LYK JXWIEE GN WHK HQ B
DOUHDG) ZHOO DGYDQFHGA WO W IDUBYNR) RZHOUHR | LVDIEID H FWUW L W X W L |
RI WKLV ORJLF ZDV WKH IDFW W K DR \HHAGK QR JUD\S X UP G RO WRWL
KRZ JHRORJ\TV VWUDWLJUDSK\ RRIVKWKHKWYWILIRQWLRIVARXEGLE YV
RITHUHG WKH RUJDQLVLQJ SULQFL SIDHRK RH RHOMRK Q RD O DIS KFLLFY B R/ C
USULPLWLYH DUW D ®@\G | R®R WK BIRQRIFKOD VFLHQFHWLFNV Vv

+RZHYHU WKH HWKQRJUDSKLF FRO O MFIVRICR @ L \DRQ WKW R & RRADRIN H C
WKH JXLGLQJ SULQFLSOH RI WKH GRHPW® IQWWF L\SRKLLYIP R FHRXHJ WHKG
DOUHDG\ YHULILHG LQ KLVWRULRJUDSK\ ,Q KLVWRU\ WKH FKR
FRQVHTXHQWO\ W KMK B IS WIPYDMDIHR @ GR MWDK \G RF XWKIOW SUROF
LQKHULWDQFH IURP WKH ELEOLFDOFR[HDW Y QVWHJE XVDIOH VAMIOGA LH,
ODERXU ZDV LPSRVHG ZLWK WKH UHMWXO WL JNWKDYH G/ RFLW R/ L\W }
DUFKDHRORJLVWY DQG SUH KLVWRAUHDQ QMW QFQA2DIOWKURB® ORI Q GVI
ZLWK 3LWW S5LYHUV KLV ZRUNV ZHUH KHDYLO\ VXSSRUWHG E
HWKQRJUDSKLF FROOHFWLRQ EHFDPH \WKMHUSR@\P RGV 0 XAJHDX M
DQ HUD RI PRQRJUDSKY DERXW WKHXSRF 7ZIXG R WHERY VR/IDRE ROD /S 1X
PDUJLQDOLVHG DQG FLUFXPVFULEHG WR WKH XQLYHUVH RI P
FROOHFWLRQ FODVVLILFDWLRQ DQRI VGBI ODWHNWH IKFRWVH WRRBM |
ZKLFK LQ H[KLELWLRQV FRQWLQXHEJ WR VIXE0HODWY EHW D Q X QEOH. R
VSHFWDFOH LQ ZKLFK (XURSH DQG WXHEVWYIXHQMWRQ\L WX KR &6V Y HA
KHLUV RI WKH *UHFR 5RPDQ FLYLOLNDWORQWH BDFLIGRLUBPX F W KH
FHQWXU\ D UHIXJH IRU VWXGLHV R B»®MNH FXDOV ¥XID WHH UHD\OS
SUHWHQVLRQ RQO\ UDUHO\ H[FHHGHKY WK HD O WHHI W F\WR/ W RSK U\ W
HYHU\GD\ OLIH

,Q WKH LQLWLDO ®MAMHIHY FRH QWVKKHI WAV RQ LSO DZHGD®RGFOLIIH
%RDV DQG D ODUJH SDUW RI $QJOR L8] R Q2 RUQWKQY®R FRORH F $D\W
DV UHOLJLRMWRY WHARQBRBRFLRUHRAEOG QW IDVXWLRQDO RUJDQL
RI P\WK DQG NLQVKLS ZKLFK ZRXOG TEKQAR®\ REHWRPHGWKFL S
GLVSODFHPHQW ZDV EURDG DQG FRLQDBLGH GX VRKQ KDW Z3 WKV SHKF
WKH LGHQWLILEFDWLRQ RI RULJLQ MQR| WWKHF PRIQIWR/U WEL RX JW K
REMHFWY ZHUH FHQWUDO WR WKH DXQ¥WGE RQIH MRW LDHS BRR B KX |
HSDUWLFLSDQW REVHUYDWLRQY ZLWK®R X3/R FPOXPRHKQ WQYW H$J RHHGILZDW
LQIOXHQFH Rl WRSRQRIDQFKI RO WXKH 'X HOK BID R VD/QIGPSBRVFG D ODUJ
LQVWLWXWLRQDO DQG UHODWLRQOQOWDHFRBOMWSIV LB URIQ W KAHK ¥ RI|
WZHQWLHWK FHQWXU\ PDWHULDO FW®&W XU YBIPML@H S DRAQK ZADK k
VFLHQFHV



$V H[SHFWHG PDWHQHDBGODW KW R BIVF URGMDI R RH YIHWF KKOHHIR-O WK H VLV
$ GRPLQDWLQJ DQG WUDGLWLRQDO WNHEZQGWN[W B DRG HR QWKWIL R
HVWDEOLVK WKH UHODWLRQV EHWH HH® I X B B DHRDRR LIOAHDO W \& K
DGMXVWLQJ WKH FKURQRORJ\ DQGDVKGLVERBRWH DB GG LAKW U LEXRKL
OLWWOH LPSDFW RQ WKH LQWHUSUHWDWLRQ Rl WKH VRFLDO
DOWHUQDWLYH HIIRUWYV IRU H[DP POIH JWEFH RIVID ORUGRQ RIKZ O
RQ WKH PDJULFXOWXUDO DQG XUED QrRGINKDR@LLRRQ VN G KGE E K XK/
ODU[LVW LQIOXHQFHV WR H[SODLQ Q& HVKHIRFME MUKER PASIOMHQ WLRAFIL F
WKH $QFLHQW 1HDU (DVW (YHQ &KL OIGRHY \Z LD/SISIUGR DAFKKH UD{WP KD
HSRFK LW LV ZLWK QR GRXEW W KIHRIUMA DWRH\DW G\ CPFDS/DHHUR D O QFIXC

,Q WKH IV WKH 1HZ $UFKDHRORJ\ VUWE FIOIDWIEG DZDW & VIV GHH\H
FODVVLILFDWRU\ PRGXV RSHUDQGL TXOUWWK® BH\ ZBIBIKK BN KR ®R
DQG FXOWXUHV RU pSHRSOHVY DS SHMUKHGD?ER $/Q RQWZEFVDRIGE HQ'
FRQVLGHULQJ DUFKDHRORJ\ QRW R@®DW L\REF KEQXM XO-D VARU DR E/\W R
ZKRVH HITRUWV KDG WR H[SODLQ WHKLH WUH\Q VK RQFBWLRID G M RIEH
$UFKDHRORJ\ 6SHB VDD DG WIRQMH IR D & IRFWH RQY\D EREQWZK B W D Q ¢
UROH RI FXOWXUH LQFOXGLQJ PDWHKRQDVFXQ@WXUH D\D QL X
HSUFKDHRORJ\ DV DQWKURSRORJ\ {1 /WEHV QHZ%VLRKRBG WW B \\&HD
UHODWLRQVKLS EHWZHHQ WKH W ZRUWHRX®\D U\ DD FXIOW B QHVX WDF
RQ /HVOLH :KLWH WKDW DUFKDHR O RFIDON W RRHING HBU WERX LMHGHLN.
‘DWVRQ /HEODQF DQG 5HGPDQ

7KH DGYHQW Rl 1HZ $UFKDHRORJ\ KD @ DAGKH PHMKEMW RS FOWH QWAL
VWURQJ HYDQJHOLVLQJ IHDWXUH RUHIAMWIBRRSYRDW QWO H WD @V \D
IDYRXUDEOH DQG FULWLFDO )RU BDWWHKH DIOUF X0 WPSIOH. FIWXIGR G
$UFKDHRORJ\ LV SUREDEO\ D SRVLWGYBFEQBYSEHPWLEZD WG\ UH
IRUPDWLRQ RI WK HOG R FRREPM IRV \6 IDEIBOW KZHH ¥ HWKH DIYOMZ LQWHU S |
GDWD ZLWKRXW DQ\ FRQVLVWHQW & MWOHBBOWILROP RQ@ WIKH P S WRRFH
IXQFWLRQLQJ LQ D VRFLDO FRQWH[WHZNVRUF®DHBBPIRDIMHRMRVUF
IXQGDPHQWDO FRQFHUQ ZLWK WKH FRBSRVHPMRRQRI RDK M/ KPHD A
DUWHIDFWV DQG VWUXFWXUHV WRZDIWE D OW W HFRRULGP DBRKRQI HRU

VXSSRUWHG E\ WK N HUIWNOQRLRIPD KK LW RIBEWHNVLLO®IO/ W HRE RV YV L Q F (¢
SDWWHUQV LQ OLYLQJ VRFLHWLHW D6&PRIGODWOYXHODIERYDWRH\ SK
RI PDWHULDOV SURFHVVHV RI GHFRKSRWVORZHEG DQ GL GH HMXHU
XQGHUVWDQGLQJ Rl WKH UHVLGXD®&QGHL MUMH. W KIDNW W,KAH 2DHA |
RQO\ WR EHWWHU XQGHUVWDQG W EMN VK HDOMR/ WIRF SUR® GGRIl W RR
WKH H[SODQDWRU\ UHDVRQLQJ WKDW RIVWXRPH G UF KDKIR @/R LIQF Dy
GRFXPHQWDU\ ORFXV WR VHWWOHPH®D\WFOWL YL WR F LIRYQLRSJ IDAD® .0
7KLV LV D SRVWXODWH ZKLFK FDQ EHI RY QWUD 6 QWHLG) HZ LWHIO ® ERYI
VWXGLHYV

,Q UHODWLRQ WR KLVWRU\ WR D FAHUMHDGA QV R [V FAQUAD GLRA\A % Q B L
SULYLOHJHG pFLYIXQLDWWR R @ DDOYGFRRWROIFRIRILEBR YXRVHG WR
WKH FXOWXUDO V\WWHP 1HZ $UFKDHRGRLDWDR@ N RXRFANLHIV LK
LPSRUWDQFH WR WKH PHFKDQLVPV R WIKGWHYUDLFURLRRH @ WW ZO®! HRGS
PHUHO\ GHVFULSWLYH QDUUDWLY HQAKV AK FSRJ IGYRFXHPHHEWIDAL RM) G
1HZ $UFKDHRORJ\ LGHQWLILHG DV DKRIXWN VRIPKL P IMRLUA R QWD B KD J
QHZ DUFKDHRORJLVWY SURSRVHG D @ HIEQ RQ\WIKFD G HSGXRFWHIGXH I



VRFLDO VFLHQFHV LQVSLUHG LQ WR®O QDBNHWUDHD QD MAX WD/O VKR
KLVWRULDQ LQ WKH ILUVW SODFHUPHMISM ZRI@ N W& HQU HRE XIF VGLLRDG |
SHUFHLYH DQG H[SODLQ WKH G\QDPHFMVRR IVR FRLRWHPX\W /W PR B [
YLHZ ZKLFK DOORZHG HYHQ WKH FKIDHRFORH U IDWD QW Q RIL\BWRE
SUREOHP LV WKH PDUJLQDOLVDWLRQHRIOWWH R&HR\® E RICFLLFOVGW. W
LPSRUWDQFH JLYHQ E\ WKH ILUVW JHQHUDWLRQ Rl QHZ DUFKDH
SURYH WR EH HVVHQIMLGOQW R WK KHIQIB¥HIFBRSRBIYROR I\ DQG WK
LQ WKH VWXG\ RI PDWHULDO FXOWXUH

6LJQV RI D SURIRXQG VKLIW LQ W KK H K@\GL G A EXOMXARIWRIIG P\DIMOHF
DQG VWHPPHG |UR R MDKKH @ RIP¥E LRI H @ YEWSXAUWDIX . WAPT B Q/GV YKU G L Q D Q ¢
OLQJXLVWLF EDVHGDKWWPKRIOR Z\HYHBHSIAKFXUVRUV RI WKH PRYHPH
WKH ZRUNV Rl -HDQ %DXGULOODUG &E WDKWERPHROHYV R/EKNRWIVH

VKDUHG WKH LQWHQWLRQ RI GKH\FIVL ERQP RGKH Q FERIP \RX PRID
DERYH DOO WKH DSSUHFLDWLRQ RI, @ KMKYWBROVSHRQEWHR @ DF
HTXDWHG ZLWK D V\WDWPRRI AWEKRIRXQIK FAKHEW HY RRLGI WSV HV V
FRQWHQWY VLPLODU WR ZKDW RFFRPOVWRRWXY YRIUED®J K R\G\WM VF \7 K
WKH EHVW HTXLSSLPHQW WR XQUD YHS WAKHIQUWPWBIRQH OV HD QL
RI VWXG\ UHJDUGOHVV RI ZKHWKH®RJIJWRBEKUFV>XRB RWHW EID\O P DK
SDQVHPLRWLVP WKDW SRVLWLYHO\ UDLVHG WKH SUREOHP RI P
WKH VSHFLILFLWLHV Rl WKH YDULRXY QMG &HGL KR PRH FHIQIMQ MAP
JUDPPDU

7KH WZR HOHPHQWV RERPYRIW KR QRMPSRUDU\ VRFLHWLHY DQG
DOVR SHQHWUDWHG DUFKDHRORJ\ RBN RWHWIK I LPROQWHHHWL D-© FFEK\O
$PHULFDQ FRORQLDO SDVW ,Q VPDO® WKLQAV § RWURRDOHQL IBIQ |
VRXJKW WR UHFRQVWLWXWH ZRUOGYLHZV RI WKH FRPPXQLW\ |
WUDGLWLRQDO FODVVLFV DQG VFKRODHWERBEXOOQ UWEH F IGIHF R B\
FODVVLILFDWRU\ DQG QRQ LQWH UXHH WU F K DIMVRW R OLWWIMR\Q WERX M[
DQG VRFLHWDO SURILOHV SUHYLRXVG\ QLPVRVHG] GV KRIP VKIOMHR
GRFXPHQWDWLRQ 7KH ZD\ ZDV WKXVKRSMWRHGEFARO MKFHKBRAQORO\
WKH RYHUFRPLQJ RI VRPH HQWUHQFKHGGKHXW WXGS URIG PR HY
FRQWHPSRUDU\ VRELHWLHY FRXOG WDHXVR/\E R QHFLW RIX3 WRH DD
IURP WKH DQDO\VLV RI PDWHULDO FXOWXUH FI 2UVHU DQG )DJI

W LV QR H[DJJHUDWLRQ WR VD\ WHKID %D VQE WRXJ KWW R P\ ¥H{ DIVD\
ILHOGV IURP $PHULFDQ VWXGLHV WR WKH VRFLRORJ\ Rl FR
FRQWHPSODWHG WKH JURZLQJ LQWH UWHKDN LAY HRY HOWHN G B\ HUUHKGBD. WY
YDOXHV DQG EHKDYLRXU RI WKH OREZHU OD\HUWVY GRIQ¥RFWX®D W F
PDWHULDO FXOWXUH ZHUH QRW FRQWLWOWH® UV R/ RV WHK MV G LE B8 SRIL
DUFKDHRORJLVWY 7KH FRQVROLGDWLWEURIRDORDVBDUFRQKREBH
HQFRXUDJHG VFKRODUV WR FRQVLGHSD WW HF X Q DY VH) RV KAHDLW H
1RZ WKH FRQFHUQ ZLWK WKH V\PEROLFW HD GLUHWH R WHREQ WRP G R
QRYHOW\

$QRWKHU FKDQJH RBXWIKHR K KALKW §QR ®QGVE Y UFXOPRMHLRQ2X QW L
RI DWWHQWLRQ Rl HFRQRPLFV DQGVWWRMLR &R DVERIWK. RAREV QR \I
DV WKH ILQDO DFW ZLWKLQ D SURGXOWHGHY FERWQD GRS LLF PR H
UHFHSWLRQ RI PHVVDJHV DQG WKH HFDPWH\RQ ROVRIHPD OBHV 'RQ



%DURQ ,VKHUZRRG LQ WKHLU HTXDOQ®HSLRMXIKMWQ WRRRNR I D
UHODWLRQ WR DVSHFWV Rl FRQVXPSWLRQ WKDW KDG UHPDLQHC
RI 7KRUVWHLQ 9HEOHQYV HDUO\ DGR QQYMWLXFOWL B S 8 QRS RAKLUML
FODVV GDWLQJ IURP VXFK DV R\KIHO Z W\VDRIGFRRNMWDX EWH Q
FRQVXPSWLRQ RI JRRGV RU HYHQ ULWXDO DVSHFWV ZKLFK ID
VRFLHWLHVY HQDEOHG WKH PRGHUQ HR® WXPRKH ANRI GS FO\QLGV LHRFG
GHVWDELOLVLQJ RDSAKWH @RWWPHQWHPI JRRGYV 'RXJODV DQG ,VK

7KH FRQVLGHUDWLRQ RI FRQVXPSWQR Q/ \IV RQ Y& F PD® NDHFGV ¥ K/ H D
FRQVXPSWLRQ LQ WKH V DQG VO WGEHIPHIRVIER Q JRW K/MV X/GilPH.\
FXOWXUH RI PRGHUQ DQG FRQWHP SR WR]U\WAR PDH. W LHI[\E R @H QY WN
FRQVXPSWLRQ LV DQSWHIERAHORWLROL JHQHUDWLRQ DQG WKH L
WKH PRELOLVDWLRQ RI JRRGV LQ D MDEIKH@RPHYR @ I 6 B VWHYJ
OLPLWHG WR WKH SUHIHUHQFHV KHIWRPHY PQ W KRRLEWVQR | ORD !
WKH PLVWUXVW RI VRPH SUHYLRXV WRRQEOPLWVR| WKR BRIV HVN
SKHQRPHQRQ WR EMHBDWHDPWEHQA GRWMHEY H QDWXUH 0

6LPLODUO\ LQ WKH ILHOG RI VRFIUDO G VF¥EW® BB\ L ¥ KWK H RCRAL [
LQGLYLGXDO ZHUH LQVLVWHG XSRQLR®HQ RPV WKH HVHTPH YWQR H
PDWHULDO FXOWXUHUHOBWGREZEG IZ[SHXVIDEBOQDNWERSDEOH RI
FRQVWDQF\ Rl UHIOLDOWWRRN WIK® 8K HRKLFR BE 8 HIDEWG QWHH QHHG W
SHUVRQDOLW\ WKURXJK DFTXLVLWLREQ WERQVHWFELR @ KKVAW GE\
EHWZHHQ WKH LQGLYLGXDO DQG VRIFZAH\WF FMHWWR WIRK LPFDSVR i WLIDQT
XVXDOO\ QHJOHFWHG E\ WKH VRFLDO VFLHQFHV &VLNV]HQWHF
HPSKDVLVHG LV WRHEMRQGHR FRRWR U HEXWURBDWLXIHVKLEZORQJ F
SV\FKRORJLFDO GLVFLSOLQH ZKLFKVWHIGWL R@HIEQEF DR Y M QLIPWWM K
LQGLYLGXDO :KDW LV LQFUHDVLQH®WVREDQUVRIWRKW KR FRDWV B
FRQILIJXUH LQGLYLG®DOW M KHWILRH GRLNPH PAKEKPARKKLQGLYLGX
LPDJHV RI VHOI GHILQLWLRQ IURP BI\WHHWQ DORQHM UHWWHWD UL QF C

,Q SDUDOOHO WKH UHDFWLRQ WR 1BHR¥URFXDZIRO RO\ R UFEDR BIF\
LQIOXHQFH RI OL @G \DV8 SHROMGE K R R (IHWK HE \XI) HORXIMH \R [ ORUH W K
HOHPHQW RI DGDSWDWLRQ LQ UHODWIORQ WW RK QLK OH @DYAL® Rk
IXQFWLRQDOLWLHY PDWHULDO FXQWNXNUW\EEHHPDXWR EHLMRQ 8 RG
FRPPXQLFDWH PHDQLQJ ,Q RWKHU ZRARZ\H YW KU RX\IKH UWH/O Gl PHRX
FRQWULEXWLRQV LQ WKH HDUO\ \O G DD WRIGIGHOBD @ D X WEHW UL
RI 3RVW 3URFHVVXDO $UFKDHRORJ\2\WPHQWH B WKW XF FEVDLOY LHVON
DQDO\VLV Rl KLVWRULFDO G\QDPLFWHRKLY DXGKRKN YHKEKDS'S U3
DQG $QWKRQ\ *LGGHQV D WKHRU\ RILORALDG SMF WLKR-H SMKIDRU F
IRU DFWLQJ DQG PRUH DFWLYH LQX\WHWD FDAVL RQ® OZ DW KD B VINSISEUARL
KLVWRULRJUDSK\ RI WKH $QQDOHV LAKH® KHE WRD @ KHRVILX G LHIVH R
SKHQRPHQD +RGGHU 1HYHUWKH O HNAD O WAKX-D \B R D 1D RDJ® GE HA
LPSOLFDWLRQV LQ WKH PHWKRGRORKHFW@& RIHY RO GLUHIWKD VOMH.G V
WKH MUHDGLQJY Rl PDWHULDO HOHPHQWYV +HUHDIWHU PDWHUL
EH GHFLSKHUHG 7KH WH[WXDO PHWWBKRYDODDWHREQ8URHYDWE
FXOWXUH ZKHWKHU LQ DUFKDHRORJ\ FI 7LOOH\ RULQ DQ

ORUHRYHU XQGHU WKH LQIOXHQFH RI KHUP DAMKWRUNY VIXG& BNK
JRXFDXOW H[SODQDWLRQ EDVHG RQ REMHFWLYH VFLHQWLILF



QRWLRQ WKDW DOORZHG PXOWLIRFD@WLOIWHRD BKWFHSRQWRAFS ®)
LGHRORJLFDO DQG HYHQ SROLWLFDO/S®LQMW YRIHZLREZ V ARKHQ EPSAI
WRR XQHTXLYRFDO DQG WRR (XURFHREWMUYER L&IHP G \F RXRIG &
YHULI\ WKH YDOLGLW)\ RI H[SODQD VKPG\ XXEBWE BURFHVRRXBD® KLLJ
VHULRXVO\ FDOOHG WGEW R3 R YW V3UIRFEDFWYLXFDM® LW MDAV RRGY PDW H L
VXIILFLHQWO\ DPELJXRXV DQG WK DRWLWKN 36 G FHSOVLRIDD G HYSMHLE
SURFHVV LQ ZKLFK WKH HOHPHQWYV QVWQEFHWM® D QG LREMMHF VR B
FRQVLGHUHG DV LQHUW GDWD LQ RHQWURWR EM ¥ HHEKE MDH/F W RWL
PHDQLQJYV FUHDWHG E\ UHDGHUV LQ7&LYDPR¥ REWHDOQ AW RRO@W E
LUUHPHGLDEOH FRQQHFWLRQ RI YDEWRRBY G QWALEROQRHYWZ LW K
OLQJXLVWLF WXUQ HVSHFLDOO\ VERFHD YWKH LV HJ W R7 KHK LFW [SW UF
UHWXUQHG WR LQ WKH VHFRQG SDUW RI WKLV FKDSWHU

'HVSLWH EHLQJ SUHGRPLQDQW WKH BRQRKDGHYD W LARLQY RY UPOW H
FRQFHUQ ZLWK V\PERQIHF GRWQARFBIBUWK PBGWIMRQNQZ D )UHQI
WKDW VRXJKW WR UHFRYHU DVSHEFEWNFRD NEKG\ ALIWW K H DO LUMOMIW
RI KXPDQ DJHQWV -HDQ 3LHUUH :DUQLKUQLRUQLRU VXJSHRSER
ODXVV WKDW XQGHVMIUWWGE\ UKBBURBN@W KR® SIRD RUH QKK D v
-RXUQDO RI 3V\FKRORJ\ 0DXVV VRXIXKWQDR\®DV WRKHERGRKQBELZW \
$OWKRXJK ODXVV LGW HKQBWIEOW RUR PYWRIMSK MWL RVGRDDUBE DHR O R J\
VWXGLHVY FHQWUHG RQ WHFKQLTXHNWRRH LSXDWU X PIHGER X\WVW HB R G
FRQVLGHUV WKH GLFKRWRP\ WR EH PRQK S\HKIDA RJLXD\DT WK IDRQ \A
JURXQGZRUN IRU DQ H[DPLQDWLRQ RAROQRFLOWLEB QD FEH.\W A M HED V
PDWHULDO FXOWEYROYKLNRBXGLQRBQQQ RZK VALKV WEWLERG\ GLUH |
SK\WLFDO UHDOLWLHVY EXW DOVR LQVHUWLQJ LQ WKH ILHOG F
HYHU\GD\ OLIH VXFK DV WKH VSDWLUD & @YLWRQIHPHWD W RH HERIGH
QRWLRQ RI PRWULFLW\ WKXV LQWRQGKRWY &/KHVI DRW WKOINY \§ QB
LQ WHUPV RI PDWHULDO SDUDPHWHS\R VHK DER LRVM L0 B B M R IY EIUO LL
GHIHQGHG E\ :DUQLHU LW LV QRW DQFXH\BWRDRY RAIKDBKL MVHQG
H[WHULRULW\ Rl RQH LQ UHODWKRQP /\R HUK B QR W& HYH WWRH VEB 19 FER
LWV RZQ FRUSRUHDOLW\ LQ D VIQWRBYLW W& DD PILDRU LIQ\W A LEDHALV®
VSDFH DQG REMHFWV

+HQFH WKH IRFXV RI DQDO\VLV LV QWKH \BWRRBVDVRW K B FRYSRR
SK\WLFDO XQLYHUVH PHGLDWHG E\ @ KK IEFRG H PB PX-OWLS G \FKS
ELRORJLFDO GLPHQVLRQV ,Q DGGLWWRI@G EWQ:DDRVHWY FRW FLHVS W
RSHUDWHV WKH FRQQHFWLRQV LI WREHLPMM HRUN IVKOIL Y RIGY YW & )
KLPVHOI EHIRUH WKH FROOHFWLYHH.OBEXDGQXBPVSR \ FLKGRDHRU D BW
FRUSRUDO VXEMHFW DQG VRFLHW)\ VYRR YAKRWEHVV ZXDV LW 2I
VXEMHFW DSSURSULDWHV WKH GLIIMUWQWHY DLUQ D QW\H DQ G RUHG
UHFRJQLVH KHUH D GHSDUWXUH IURP DOO IRUPV Rl GHWHUPLQI
DOVR IURP WKH SRVWXODWH RI D KBPRORH\ YERXWZGHLHHX YW B R 6 WH
LV DOVR UHFRJQLVDEOH D DWWHPS®@HNRA FRIH PUHHD FDK ELOMVKOWRE:
'XUNKHLP WR /pYL 6®UDXIVRU LIKR HD WHRQNG WRH SWKHV HEOAWWDU L P
GLPHQVLRQV RI VRFLDO DFWLRQ %HILRILVB® \EHQ@WHYERSR DAQKH E
WKH PDWHULDOLW\ RI WKH REMHFWRYHARPRPE QUK HDWH RHUHV VO R R
GLVFXUVLYH DQDO\VHV

,W LV GLIILFXOW WR DVVHVV WKHKDS®RRDRKHDSKR RRW WDV R



DQG IUDJPHQWDU\ 1RWKLQJ HTXLYD®KQW®RSR®RWKHD @ WFHKDMR O\
DPRQJ KLVWRULDQV /HW XV WDNH D VFRN H MACODW PRQ RH § 0 BIX
$QQDOHV 6FKRRO 1RW EHFDXVH LWGLVFUSGU®NHXWDPRY ZRX (RG
HUURQHRXV MXGJPHQW VRPHZKDW MWW R®XDDRMEGEW KM \Z ZUGE ¥
$QQDOHV ZDV D KRWEHG RI PHWKR G RDKRHR BB ® LH[3 6 UG IP\HRXW V LR
H[SHFWHG WKDW DPRQJ LWV IROOREZMNE VRIM RXY DD FR@W GHH |
RI WKH KLVWRULRJUDIRWKDQJRERZBRHH IDRXOGG EPG WKH H[DPS
HYRNHG UHLQIRUFH WKLV XQHDVH 2EY@LRXXY®NO PR FRRIHN UR E XF
PRQXPHQWDO ZRUN &LYLOLVDW L RXD DDA UL® CZAKH F I PR QIRP H +
LQVHUWLRQ LQ WKH KRUL]JRQV RI D O/RFE®HH BR O R B WVE RKQ VRV RWK
FRPSRVH LW +RZHYHU DERYH DOOR WXWYRQ® RR QWK CONWKIHRDLVA
WKH PDWHULDO HOHPHQWYV EHKLQG WRRPBBY WU DFMW RROMDVRIRQ
LPSO\LQJ DQ DQDO\VLV RI PDWHULDNQQRIX OW X & R FXWPHH@IW D Q\G VZ
ULJKW WR IXOO0 FLWL]JHQVKLS ,Q HG BANKH ERIOO&KD/UWHHAR DI C
ZKLFK DW WLPHV VHUYHV DV D JURX¥S POWHLHRQY P D\MB QLOODU ENX O
WR DUJXH IRU DQ RBEXOMHQJWPHQ \WRRISBLLRIQ ER | WPKOHV HQED R FX O W X
SRVVLELOLWLHYV WKDW ZRXOG EH RSHQHKGDQLWHK UWK UXL EXQF
FRQVLVWHQW WUHDWPHQW RU D QR WHWQRKBW LRRS O ERXWL RVGWH R
QHHGY ,W VHHPV WR UHO\ TXLWH VIFP S\OAJDRY SWXHWRRQHRR D
SURFHGXUHV WR WKH KLVWRULRJUDSKLFDO ILHOG 3HVH]

,Q WKH IROORZLQJ \HDUV PDQ\ ZRUNVLQBDFHMWH G W RRWH1 RRQH
DSSHDO IRU D UHQHZDO RI WKHPHV EH®RO KRB WQ WKRW HK LZD. & KK
UHIRUPXODWLRQ RI WKH KLVWRULDG®®DW\DQOD@LWQ F BRF DHITAH EIRC
HPHUJHQFH RI PRGHUQ IRUPV Rl FRQWRXPSKLLVR @ LMWYHRIQ\) FIXVD W BiF
WKH XQLYHUVH RI PDWHULDO WKL QJAR BLQDE LWV UR D HZ K IQF NV KIHP H
WLPHVY VRPHWKLQJ DOUHDG\ ZHOO H[S®RWHDBXE\FWKH \Z\R VU NZ RW
PHWKRGRORJ\ EDVH® BRFX®HR Y XWLRVQHIRFRKWKHU ZHOO NQR?
LQFOXVLRQ RI D SDUWLFXODU NLQGD 8K LD WHULMXJ K/ B IR H QAR U
9RYHOOH ZDV RUOBQWH® KH. BIYSO/ERW RR Y RX{UFKN GRQVLGHUHG R
WR DSSURDFK WKH PHQWDOLWLH VKMQWGL RMWRGW RJIH®HDDWHIG W K H P\
LQ IDFW OHG KLP WR UHO\ KHDYLO\ RTXQRWODFW HARW &N WHRQ
WKHPDWLF UHSHUWRLUH VXJJHVWHG E\ 9RYHOOH2DQG DFFRP:
$QQDOHV2LY OLPLWHG KRZHYHU E\ RVWKMKBBSWRGWFWRAW URIERV
UHQHZDO RI LFRQRJUDSKLF DQDO\VHYHRQLW BRI RV K WWR USLRRLIQWD St
9RYHOOH FDQ EHGRIYAMHUHGVHUDDO WUHDWPHQW

+HUH 1HZ )UHQFK +LVWRU\ GLG QRW GAXIHWLRR®FRI| |KRPWWRKHR.
FRPPLWPHQW WR UHIOHFWLQJ RQ WHKBHDPLWBWLRQ BQOBHWVYPRGNV
WKH LQVHUWLRQ RI PDWHULDO FOOM/RQH LQ WKH KLVWRULRJUD

$ IXQGDPHQWDO SUREOHP LQ DVVHY VAW Z2MKIQ KRVWRLODYGHW
UHVWV RQ WKH DFWXDO DSSUHFLDVRIER®Q OR U MIX®IL WD W-HREL DR HOU
HILVWHQFH RI WKLV VHW RI DFW REG X U'QER B H DDV SOV I 6 R D P
QDWXUH RI KXPDQ XEHTDRPHRDVLYVQGRLPSQEGLWR WKDWHEMW LW DV
+RZHYHU VWDUWLQJ ZLWK WKH FRERRBY ZE LARQ VW MWK XW LR @ W. V8
EH GHDOW ZLWK DQG ZKLFK SHRSOH DVKH FIRIDYE Y RBE ¥ HR | @DDNX/UL K
DQG WKH SOHWKRUD RI REMHFWV ,QVWUXPHQWY PDFKLQHV D
ZLWK D SK\VLFDO GLPHQVLRQ ,Q RWHKHR@RILEGD O P W HKLLIFO LDA



7JULYLDOLVDWLRQ RI WKLV SK\VLFDDUWREUWQEWILZQWELMMHEKBZB
OHYHO $LPHG DWL®WDOHQD W LRVEVDRKPHOWLHW MR OKHQPRPHQD |
UHODWHG WR WKHUHRWVMQ BB @ S DVE IOHJ AR DHWALW 8 EHVH D FK L Q
WHQGHQF\ WR GHPDWHULDOLVH WKHLU REMHFWYV

7KH SUREOHP LV HPEHGGHG LQ WKH WRIQY JHOMNWID/OL RGR WQ RGO
EHWZHHQ PDWHULDOLW\ DQG LPPDWHULDOLW\ PDQLIHVWHG GLI
VHQVRU\ YHUVXV DEVWUDFW DQGDWR JRPHVEXWSBOVRURY \I DIV KV
RI WKH HTXDWLRQ WR WKH GHWULBHS®MUR X WK QR/UP® W KZH. \& B\
ZRUOG 3URZQ ,Q IDFW WR W BDUFHK R |WWHCHNOW R BIXWWW X F
GHFDGHV RI WKH WZHQWLHWK FHQWXLUQG @G V\\W E RPOD. G L DHOWWKDVR
3URFHVVXDO $UFKDHRORJ\ DQG PXOWLFX®PWKXDDOLVRQLGLYR
UHSUHVHQWDWLRQDO PHDQLQJV DQXLSWH G RPRII® WDLEBOLWRR E
LQWHUSUHWDWLRQ2SODQWHG GHHS URRW YV 3U® FLHGHDDAH W VWHKARC
WKRXJKW ZKLFK LQ WXUQ LV FRQFHLYHG DV DQ LQVWDQFH LG
LQWHUDFWLRQ ZLWK WKH PDWHU LGS B D®GRQN VUL WX DVWRH 6 HL @/ I
WKRXJKW EHKDYLRXU PDWWHU &DUWHVLDQ GXDOLVP DQG VRF
FRQFHSWXDOO\ VHSDUDWLQJ WKH PMJCH RW R XUKKMD @G GWE B QB R
PDWHULDO .QDSSHWW

$QRWKHU SDUDOOHO DVSHFW WRKKRIQRWWFRADB\ MWHWR H) BWEWDO C
VFLHQFHV WKH KXPDQ RFFXSLHV D SIDMDWRI RAQKD W KDY'WQRWG R Q@ \
HVWDEOLVKLQJ WKH VXERUGLQDWLR®QKHQGHWKRAHKHMUIL S KW UDO
DQWKURSRFHQWULVP DUWLILFLDOODFAMR ®VWQRRZ\GHG JE\ DWXKE YRWE
LQVFULEHG LQ UHDOLW\ LWVHOI GRUBRRXW LWKHQUEEPDQD Z\M [
VHW DSDUW IURP LWV RZQ PDWHUL®H IDIQ\G DERY HF RUKIR DIYR O D @
ZKLFK LW VKRXOG EH FRQVLGHUHGWHW LN OD K¥PDULD RADINDHG. R Q (@
QRWLRQV RI VRFLHW\ DQG FXOWXUHV KWKHLEH®®F AR QY VAU KR WO
DQLPDO WKH PDWHULDO WKH QDWXUDO %RLYLQ

2YHUFRPLQJ WKLV VLWXDWLRQ LV MXMW RDLEHBERW H RQW DWFHRQ
EHHQ SDUWLFXODUO\ LQWHQVH VLK FHH QWKXU L QB E PHOUHP RO W K
ZLGHVSUHDG EHFDXVH LW LV D TRHMW IMRKQD R/l DIUDHF MCR R LKAXP B R E U
ELRORJLFDO DQG HFRORJLFDO GLPRMR/EZRQW RHKXP® @ RN QGLQRW
UHFRQVLGHULQJ WKH VRFLDO LQ S3RW HGWHR VKWL R PSZ UM KR P DWK
LV WKXV D UPDWHULDO WXUQT ,Q WH QWO WGRR FSIHLIRDW HRXLDWD X
XQGHUVWRRG DV REMHFWV RI VWX G\DONQGE KDR/HEWH@V FIRRI DR
UHDOLWLHV WKH IRUPXODWLRQ RDWERIG RV @R QKX WHE MFRAHRRUNM.
DQLPDOV RU PDWQUMWKMRRYRVIFRPRQ & H\N DD M/ RAGMK 8, IVQYKRWS R
RI PDWHULDO VRXUFHV LQ WKH SUREHIXGRI\ NQRZO H®G\J H [ W H QAL
EHHQ DGYRFDWHG E\ DSSURDFKHV ZKIDFKDIORY M W R QIMQ EXIQRE®IE WW\
UROH RI PDWHULDO WKLQJV QRW FR®RA EHFDXOVE LRIL W B W LLRXQWU
OLQJXLVWLF RULJLQ SUHVHQWYV ZKHRD DIS\& O LEHKG WFRO VPR VEH B DX ® H
WKLV FRQFHSWLRQ SODFHV WKH SRIRREEXW ¥ X0 WX U0 DI VADWHL REL V. &
SK\WLFDO DQG LPDJLQDU\ HOHPHQWW IR KB WWKH WK K D W KD KWH L
SK\WLFDO XQLYHUVH LV VHFRQGDHBR Q¥ UHWLD AEHER PIPX @ ERMD W KR
SXUHO\ PHQWDO KQRMDIQFEH VLDHDKLEXCWXORPQ\ FRQGR

W FDQ EH VHHQ WKDW EDVHG RERXDOPBQWKMFEBELMEFKIDWZIHNQ WH



FXOWXUH RU VRFLHW\ DQG RQ WK HLRWACHY E W K/HH FP Q@ WWHKWDLVD M Q) ¥
ORFDWHG WKH DFWLYH SULQFLSOH DWKIHIKGIQRAHQWRO LRH&XPBK
SDWWHUQV RU ODUJHO\ DEVWUDBW H/ KPL/D & KOQW E K 1D @ WILHRGXF HT
EHLQJ HQGRZHG ZLWK WKH FDSDFLWS KRN IDFFDVLAR\Q | YO®IR Q B H G WU H
LPSXOVHV RI D PDWUL[ WKDW SUHRBBSOHD QG ZIN BIfWXUQDW RW\
PHDQLQJ ZH FDQ UHHQFRXQWHU WKHDRSSRSUWYRQWIHWRHH R |
DWWULEXWH RI DQ LPPDQHQW KXP IPQ W 8 WIHIDM® PDHIRAHV \I Q& L\R QF
7KH SUHFHGHQFH DQG DVFHQGDQF\ RIRDKH EHQRAWH® FRRAHJ LW KZH
WKH FRQFHSWXDO IRUPXODWLRQ LRAXHYI LRI WO XIQW HRIHIFQ\LLGR
DQG WKDW LQ D IUDPHZRUN RI FR PH @HRWJ H [FIDW BRVY K RKKUSB/DRE IOV
,Q DGGLWLRQ WKLQJV DUH HQGRZARAGNVEZYW KS R Z WD MM DW WHV PR
IUDPHZRUN RI UHIHUHQFHV SRVVLPUG QWL HAK BW &HWL RIKMHY DURH W
QRW )DU IURP EHLQJ SDVVLYHO\ VWUXFWXUHG E\ PDQ PDWHL
VWUXFWXULQJ DVSHFW RI KXPDQ DMVELRQWYKHRSRIRSHDIWN RX VDXH
WKH WHUP DJHQF\ SUHYLRXVO\ UHMBGWIEGWR P DWKH UK B ®DBX QW
FRQQHFWLRQ DQG ZK\ QRW D PRUH WYRPHY\DULLFFDXOV RRHP[H @ WIHR)F
LV LQ WKLV FRH[LVWHQFH WKDW WKRWKIHWH UILE S VD Q G GV RFLCHVE\
%RLYLQ

7KHVH DUH UHFHQW SURSRVDOV LGWMWRKH ZKHOIG RD NFHD WHKUBIL D OW
DERXW WKHP XQGHUVWDQGDEOH ,Q DMRIRHLRMWHWXUV IDOOGEYD G KK
FRQVROLGDWHG WUDMHFWRU\ SRHQWILZR RVRWW KM H RGH\XHOUDYWHL R (

%HJLQQLQJ LQ WKH V VFLHQFH DQG WHFKQRORJ\ VWXGLHYV
VFLHQWLILF NQRZOHGJH 2QH RI WKH BRDVERWMMHWIZONUW
WHFKQRORJLFDO REMHFWYV DQG W KMILUF XFMWLRY RROAWLR @ RRY |
KXPDQ DJHQWYV 7KHVH FRQVLGHUDWLR Q@D NGD RH RER KRMUHG SKR
LQTXLULHY $ FHQWUDO QDPH KHUH ISKMKXDM FNHOEUXQR VRWRKQ
DXWKRU DPRQJVW RWKHUV RI 1RXWVO LD&RIQWMD RS RO B WpH P\RE
ZKR SURSRVHG WKDW WKH V\VWHP R | BMKRXDKWXXMWWRP H&L\WR KH \
XQMXVWLILDEOH RQWRORJLFDO VHSDQRQYWKRPDEHWERRYLQYX H X
XQLYHUVDO PHDVXUH DQG SULQFLSB R UBIHQIWWIRY / DA R XAR ULO\G Z B
FRQWH[WXDOLVHG UXSWXUH HVW DEADK. HDH® EN P RERIRUWY VAL HYFI
RI KXPDQLVP ZKLFK H[LOHG QDWXUH UWIRB BELROOG WKRUOIG R D Y/
DFWLRQ ,Q SUH PRGHUQ FRQFHSWLRQV RQ WKH FRQWUDU\
EHWZHHQ SHRSOH DQG WKLQJV EHWZU HIQHWXRUNK FHK HRQUG G BW
O $FWHXU 5pVHDX /DWBRXODQ/G REKHOV&DOKR Q@ VD QGFKRKQ /DZ
UHRUGHU WKH HOHPHQWY WKDW FRRASRWHIRKXDO KWE ULEG F RPRIR
FUHDWHY LQWHUDFWLRQV EHWZHHQ KXPDQ DQG QRQ KXPDQ DJ
RI KXPDQV IRU H[DPSOH ZKLFK UHNODMWHL\F XIHWK R WXFHKU DPVR WHK HF
WKH ZKROH RI UHDOLW\ LV VHHQ D ¥ @HRXAR D KW RZKW DR KV R N VFRRAL
VHWWLQJV (QWLWLHV LQFOXGLQVKLBNL D7TXK RRQGIR ® RIW \8 UMK BIRSXJ |

,Q WKH ILHOG Rl WKH VWXG\ Rl LPDUHE8 U ERLY®IDDORR Q@ WK\ R
$0IUHG *HOO $UW DQG DJHQF\ DQ ,POWKWRBRORUGERO® WK HRO
FRQVLGHUHG PHUHO\ DV UHIOHFW LIRQLMRI IDQ SUWR BB QW RIQMRRYL €
DUH HQGRZHG ZLWK WKH DWWULEXWHNWH R | WOKFDWAL R X QW WH R @ UG
JHQHUDWHY FRQFUHWH HIITHFWV R@ IWKHD DHW QW W RPB PWHIX) VRIF
WKHLU RZQ DHVWKHWLF DWWULEXWHVRL®WHQWYQHQF R®PDBWHL



FRQVLGHUV WKH LPDJH DQG REMHFRWMV Z&RMNISHDORUPD QFWUHFR
VRFLDO DFWLRQ RI KXPDQV QHYHUWKHOHVV RQFH LW HQWHUYV
WR LW DQG DUH QRW FRQIHUUHG IURY REOWMLBH K WRH ,$\H W~H
PRGHUDWH SRVLWLRQ WKDQ /DWRXDRW GELXUMAWLSQLGWMQURIXJI
FRQFHUQHG ZLWK WKH ZD\V LQ ZKLFG&LDR WRYVWLKHRSE NUBIRWWP D/QHF
DIJHQWYV

7KH LPSDFW RI WKHFR®WD G HEREO OODWHUHG WKH DJHQGD RI C
FXOWXUH VWXGLHV VKLIWLQJ WK HHQMIK® R § D OVRIRHN FAREIRAOE\R QUK
ILHOG Rl WKH DFWLRQ Rl PDWHULIRO WRFALGIW\ D QIEUWB S VY IHW \ LR/ DM
WKH EHQHILWY RI VXFK D SHUVSHFWILY¥HVPYGWHKDX\D OOQ\H WFO ZH D
HPHUJH +RZHYHUQJLW R \l QQWWHU MAKR LKH P BMRU LR @ HORMIW LY H WR
ORRNLQJ DW WKH UHDOLWLHV X QKHRID QFDKWILYQLWL W QL W K B 56 RVH
PDQLSXODWLQJ D WRWDOO\ LQHUWWSKNAN LFQOG RBEZYWRRBV SIQRW
QHFHVVDU\ WR FUHDWH KLVWRULFDORG® QR ZDMHRERIWG WD W RZ LMDIOH
IRUPXOD DERXW PDQ LQ WLPH EXWODLYWRPDBRHMM DDAV W UDMHF\

HODWHULDO FXOWXUHY LV DQ LUUHPHGLDEO\ DPELJXRXV H[SUH
GLFKRWRP\ EHWZHHQ DEVWUDFW DQGGSE\WLFDIG \GXL POID WIRIDWV R
DULVH RXW IURP D SURFHVV Rl HPERBQRIQQWHRIFBQ W RF R D OROWDH
ZLWK LPPDWHULDO FXOWXUH LQ ERVGK G DLWWW HWSKUHH ¥ X IDRAQX UDKOL
PDWHULDOO\ RU LPPDWHULDOO\ $ ARIQFQ F\R XD G OK HRU W B GRH >
WKHVH DSKRULVPV DQG SRLQW RXWWHWYV DI® UF DO XAKHI M OL Q QWV KK
RSHUDWLRQ

8OSLDQR %H]JHUUD G N RORHD HFRIQW LR/N\HHOB/U R B8RV VWK LNRWRD LFD O
PDWHULDO FXOWXUH %\ GHILQLQRHRDW R UMK FSXKQ WDEDHD [P\H 6 DXOI
DSSURSULDWHG E\ PDQ° OHQHVHYV DQ L QWHHH I SIIQMWLLR/G! WV KVIX
VRFLDOLVDWLRQ RI PDWHULDOLW\ 7KH QRWLRQ RI DSSURSULD\
VRFLHW\ WKURXJR LAXE XD Q G OAK BWIMDES \DRHW HILWVQW PHOWLSOH L
PDWHULDO XQLYHUVH VKDSLQJ LW VJQRMQJKREHYRQH\D RQB PBi\
PDWHULDO FXOWXUH LV XQGHUVWR®RG YHFWRY RDFRFVDPHUBD [

D SURGXFW EHFEDXVH LW UHVS0RRH VYR KX P\DRF IDIFOV LR
FUHDWH DQG WUDQVIRUP WKH SK\VEHRBDXN & YLLW FEQRN/QWL WEXWH \D (
DQG FRQGXFWRU IRU HIIHFWLYH UHGDWANRQWWEHRW ¥ H\WM RHS HDRESAD
XQLYRFDO FDXVH DQG HIIHFW UHO MWL RWX M RDWJ SQ@ RAHNQV R E VBV
SURFHVV 2Q WKH BRWWRU DNV LR Q/KHIS/\W ER @& V WKW DWHVR QV YD O)
ZLOO VXEVLGLVH VRFLDO SUDFWLWHVZEHDH \L QV KH HP OREN/ HRU YLHAUM]
,QLWLDWLYH WKBJBEBFLV LRSS MRUN AR | DKX PBMWDEBR UV DQG PX
DV DQ LOOXVLRQ WR ZKLFK ZH KD YR QEFHHRR/P B DXWLHRE ER | VREKH HD[\W ¥
DFWLRQ ,QWHUDFWLRQ EHWZHHQ VR RUWHNWW QG GP VW H WLHDWD LRV \ UL
SUDFWLFHV ZKLF KDFR\QLRDL MWAX @Y R WKIRKIQIF® W Y/ DEION LZADD GLPHQVLF

7KLY LOQOWHUDFWLRQ LV VWLOO QR®LFRQVHR®D EW H. ¥ LWHKORWK W H¥ |
DFFRXQW WKH G\QDPLFV RI WKH WUDQVIRUPDWLRQV ZKLFK QRW
VRFLDO FRQGLWLRQ2?2JR WKURXJK EXWZROBR PDWHUWIRPO IRXPM
VFHQDULR SK\VLFDO WKLQJV DOVRLWEBYWHXBFNVDMHFWRWDVWLRR
VSHDN ZLWKRXW DQ\ IHDU RI SDUDG®[IDREWD YA RDSWAKRI VB
ZRUOG ZDV UHJDUGHG DV VRPHWKLQJ ZLWIK WHKRA RRXOW G WLVY RQJ



WUDQVIRUPDWLRQ EHLQJ LPSRVHG IURW RXWVDRGBO\WLRAXQVOS
SHUFHLYHG LQ D PRUH RU OHVV IURM @ @WDLW H Q DR/R P H @W HZ KU
LQKHUHQW DQG SHUHQQLDO FRQGLWLRQ $XWKRUV VXFK DV
GHPRQVWUDWHG KRERYEUW MRCDMW DKFEFW WKV SHEIE RPQ QDWW T
FHUWDLQ PRPHQWYV IRU H[DPSOH WKRW RISERFPRELWSSB B
'ULWLQJ LQ WKH V. SHUKDSV WK HMWH HDX WKFUN POW X\ Y RIQR/Y L
XQLYHUVH VWHP RIRWP RN KYHD D WRWU BNERERVALXKKCDMX UD BT WYWQWLDO KR
WKH H[WHQVLRQ Rl WHPSRUDO G\QDPLFV WR PDWHULDO WKLQJV

7KH ZRUN Rl WKH KLVWRULDQ LQWHWYRRQRD WIQUWIKXQ VF X & ARHNMV
RFFXUV LQ D GXDO PDQQHU LQ WKW K HURWL BE.GDFRH F E 8 AWH{ WHL (R |
WKHLU VRFLDO H[LVWHQFH WKHPXAKRW®W DR QPX WWR EW KIHIW O FI\@ VWLKYD
FRQVRQDQFH ZLWK DOO RWKHU HOMNPSHIUWW KDW KM W RALHMRUR F
ZRUN RI DQDO\VHY RQN HOIWIRISOH R GW DWPLIRIQKW U WMDRD FFRK@WV X UH D\
DWWULEXWH WR LW D VSHFLILF YDOXH DV WKH EHDUHU RI LQIRL
VWDJH 7KH LQVHUWLRQ RI WKH PDWHULDO FXOWXUH RI SDVW V
NQRZOHGJH SUHVXSSRVHV D UDGLFD@JV¥KDQJHPLISWWIKH RH W]K@IDS
EHORQJHG WR WKHWVLQ QRBFLOQ OV KR QBHPIHWRRIYLHERXMQLVR VR | RW K H |
DQ HSLVWHPRORJLFDO FKDUDFWHU UHKH VBRUIFFRRHQ W KRQ O Q W HLLV
KLVWRULDQ $ZDUH RI WKHVH PHWD P RIHXHRWHIW DURGS RWKIN/L Z Kl
HOHPHQWDU\ PHWKRGRORJLFDO SURFHG®WKHU p@RUGRF X RHQWR
LQWHUPHGLDWLRQ RI DQ LQWHO OURWXDLQ \DHFWW H G [0LIQ. @ WQ/J FRROQMA
VRFLDOO\ OLYLQJ WKLQJ ,Q RUGHWL¥ROROPDIHVBEEQ LK\ EDDG
OHQHVHV 7KLV PHWKRGRORM VFDRR Y Q@ H UV R R QN KH LGHF 8
GRFXPHQW RU EHWWHU LQVHUWHIE RQFRWYXH UHRMRR WW RVW K W KRHE
RU VXFFHVVLRQ Rl WKHP DSSOLHQIWRPE®VREODJ&HWKHUVRE W
RUDO RU LFRQRJUDSKLF DOWKRXIKLWXULYSIKL K RRUNOZD\V FOHD

$ ILQDO REVHUYDWLRQ LW LV QHARHGVBWUYV W G\HUHBOMDIFR QY WR.
SK\WVWLFHQWULVP 7KH LQVLVWHQFH RREXAOWKXU K QIRTX HV IQHD VEXIRIS RR
TXHVWLRQV DQG UHVROXWLRQ RI RREWIUG/H WHOGN KLFROX WK B R Y UWWY
LWV RZQ SK\WLFDONNSHBOILFRAOW X BMBL RVIHBXWS BOWIRE ISOJHV HQ W\
FRPSDULVRQ ZLWK RWKHU W\SHV RI VRXUFHV ORUHRYHU DQ\
VWUDWHILF DGYDQWDJH FUHDWHG KEAVWIRHR IND@ G, ® INIQLTVX VBIQR BIG
OLPLWYV DUH XQHTBEPRQJ WKWWRHQE X WHAB RFKGREKRHQWIMHYV D GLY
FRPSOHPHQWDU\ PRELOLVDWLRQ LQ ZKLFK WKHUH LV WUXH LC
KHXULVWLF SRLQW RI YLHZ QRWKEWHMEWHWZHHEY PHEWDHROR RL
,Q WKH VDPH ZD\ WKDW QRWKLQJ KXVWLKHHVHDWOD LWRHAWWR &ERLY
RQO\ WDFWLFDO FKRLFHV SUHIHUHRQHAHW VRK DV SDURD B \RUL § F W(Q
HDFK RI WKHVH GLVFLSOLQHV 6LPDODRXIODWWHKH RPMMHVWLBQW W
WKH LGHRORJLFDO LQWHUPHGLDWLRQ RI ZULWLQJV WKXV ZLWHK
RI D JUHDWHU UHSUHVHQWDWLYHQHVYV RI PDWHULDO VRXUFHYV
HOLWHYV DQG HQWHU WKH WHUULWRWWRHRMKHWQRADU BGE PR WDV
B3URZQTVY ZRUGYV 3DRHAQDOO ZHOO LYWW EWWRPX\GWSRERNVDSCGDLHG .

IvVIAo P u v3e

7KH DXWKRU LV JUDWHIXO WR eULNDRDQQIDAQWHWV | RIR R 3R Q WXD W
291HLOO IRU UHYLHZLQJ WKH ILQDO YHUVLRQ
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$SSDGXUDL $7KHSGVRFLDO OL&PRHWKUEJIKDPEULGJH 8QLYHUVLW

%RLYLQ 1 OLQG RYHU PDWWHU"L&ERROYBEVILQ@JIPDKHEBLDG P}
,Q ( '"HODUUDLVSHWKRDQNH@YVY PDWHULDOLW\ 7KH HQJDJHBRBQW R
&DPEULGJH OF'RQDGGFRNMMRORKMADBA®WLHVHDUFK

%RLYLQ 10DWHULDO FXOWXUHV PDWHULDO PLQGY WKRXURSD
VRFLHW\ DQGE&DYEUXWIRQ&DPEULGJH 8QLYHUVLW\ 3UHVV

%XFKOL 9 ODWHXULDOOMK GWRBEBPVD QG /5 0:H \AVHXKFSMQH K ©
WR VRFLDO DURB&ORROPRDODDFNZHOO

%XFKOL 9 , QWURGXFWLHR @ D VOHY LD ® FKOQAVRXGEH WHD G H U

&VLNV]HQWPLKDO\L 0 'K\ ZH QHH GDWK IGQ JMQ J 81U WHREEDIW B R)
WKLQJV DVVD\V RQ PDWKIUQDWRRX BWXWKVRQLDQ LQVWLWXWLRQ

'‘DYLG 1 DQG & .UDPHU (WKQRDUBKQNRORQG KWWW R)
(WKQRDUFKDHRORDPEUDEWL RSP PEULGIH 8QLYHUVLW\ 3UHVYV

'LWWPDU #KH VRFLDO SNPLKRIORUD ® SRR\ KDWH. RQWR EH +HPHO
1HZ <RUN +DUYHVWHU :KHDWVKHDI 6W ODUWLQTV 3UHVYV

'RXJODV 0 % ,VKHWKZAZRRBUOG RI JRRGV 7RZDUGYV DQ DQWKUR.
/IRQGRQ 5RXWOHGJH

+DUYH\ . BUDFWLFDO PDM/WWRV\ P® G +HDOMW HRQHBBOQF Y6@W WIDHH

+LFNV ° 7KH POWBUWROEXOWRW DIFMN\HIDQBWO ,Q@ PHHDXG U\
2[IRUG +DQGERRN RI ODWHULX) R B B0 A[XR Y G6 BXIGLHHWY LW\ 3UHVV

+LFNV ' DQG 0 & %HDXGU\ ODWBIRWDR QMXWOWWXILHHE VWXGHHF
%HDXGUAKHG2[IRUG +DQGERRN RI ODWHRILIIRQW G X OWRKWGE & QWXYGILHWM

+RGGHU H\PEROV LQ &FREULRGJIJH &DPEULGJH 8QLYHUVLW\ 3UHV\

.QDSSHWW &KLQNLQJ WKURXJK PDWHULDO FXOWXUMLWH) LC
SKLODGHOSKLD 8QLYHUVLW\ RI 3BHQQV\OYDQLD 3UHVV

OHQHVHV 8 7 % GH $ FXOW X WD HIXDAGHU/A B QLRI DHWAW XGLR/ G

OLOOHU 'ODWHULDO FXOWXUH DQ@[PRVE PROQMXRBEMA® Q

OLOOHU ' GMBWHULDO FXOWXUHV :K\ ¥ WRPHDWKLQKHW BQ WWHHIY LW
3UHVV

20VHQ % ODWHULDO FXOWXUH DRWHRIMWHIWUBKPHRDBPRULRBL

2UVHU -U & DQG YA VWRDQFDO $UHEDHRINRIADUSHU&ROOLQYV



3HVH] - O +LVWRLUH GH OD FXROIW»URKRKDWYUUHB CGHDH - , G H
QRXYHOOH XDWMWR L5WHW ]

3URZQ - OLQG LQ PDWWHU DQ LQWURGXFW:ILRG MURWRKDXW |
3RUWIROLR

SRFKH ' +LVWRLUH GHV FKRVHV EDQDOHYV 1DLVVDQFH GH OD F
3bUuLVvV )D\DUG

6FKLIIHU 0 Y RUPDWLRQ SURFHVVHV RI WK ¥ CEXTKOHRXRI LFDLOY K
1HZ OH[LFR 3UHVYV

6FKQDSS $D FRQTXrWH GX SDVVp $X[ RULIDQHW 68 LOVIDRIFK @A)
7LOOH\ &HDGLQJ PDWHU2DRURX OWOXDHANZHOO
9RYHOOH ORXULU DXWDHLRLVDOOLPDUG

‘DUQLHU - S8RQVWUXLUH OD FXOWXUH PDWpULHOGRLIYWRREWH T
38)

‘DWVRQ 3 - 6 /HEODQF DQQE[80D GH\EPRQ LQ DUFKDHRORJ\ $Q
DSSURDFK <RUN &ROXPELD 8QLYHUVLW\ 3UHVV
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,PDJHV LQ WKH DQRDIBQIV | XIPIEWD R B QW/D O7 K RO K DLG) D/R RGIWROR JL |
WKDW GLG QRW GLVWLQJXLVK WKHP IURP UHDOLW\ %DKUDQL
SURGXFHG VXFK D GLVWLQFWLYH LFBRBQRILFDRKY FHKFOXQDIG \K D QHU
,PDJHV DW $PDUQD ZAWKHDHBORRY WG XF WILKYWWH ISIRZH FUBQ® HPG UH C
XQGHUVWDQGLQJV RLJISR®VWLIFHDZY FRVHNHG E\DWKHFWLPH RI $
ZRUOGYLHZ ZDV LQWURGXFHG

$V PRGHUQ ZHVWHUQ VFKRODUY ZH DUH SODFHG DW D FRQVLC
$PDUQD 3HULRG ZKLFK ZRXOG JHQHUDSWH WRPHQPORED HPD JAHH
WKH WLPH RI $NKHQDWHQ W LV @G NMKEIOUN SIRW HOMWW B Ol XNDFO F X B
ZD\ ZH KDYH FRPPRQO\ XQGHUVWRRG ZKDW D UHOLDEOH VRXUF
UHDVRQ ZK\ LQ RUGHU WR GHDO ZLWKKDIQVLWBHHR @HWLAADFO QHH G

7KLV SDSHU DLPV KHRWIKRH WH EERDX/IKG VR Q GD PM MHKRIGHRWIRFIDLED O GLV
SUHFHGHY DQ DQDO\VLV RI LPDJHV IVRG B5QPWIQUH H KPHD IS@® S/HHF W L
FRQVLGHUDWLRQV RQ WKH WUDM HFGN RRI\ VRK H PDIIWW D VZ KR KU F H G
RI WKH GLIITHUHQW WUHDWPHQWYV JIRXYHF HVR W HRWOODAD FODPGH LLF
PHWKRGRORJLHV IRU WKH DQDO\VLVZKIHHURD,] MWD QR P DN FIOXC
DQDO\WH D SLFWRULDO GRFXPHQW DQG H&DVH VWXG\ WKH
DQDO\VLV IRU WKH LPDJHV SUHYLRXVO\ GLVFXVVHG

“tu }ve] @& SJ}ve v SZ SE P SIEC }(QueBp G MIBE B{(}E S

$V KHLUV RI *UHFR 5RPDQ UKHWRULELEQGFWN R HH UHMXQW L &L VUMRE
VFKRODUV LQ WKH KXPDQLWLHV DRXUXWNWGDWR PR BHSWDLQLRWY B D\
WKDQ LPDJHV DQG PDWHULDO FXOWXUH +LFNZXDQ:® WWHDKE Z\D
WKLQNLQJ (XURFHQWULF LQ QDWXUMKILERADRI LQ DLV FIRDWHF
ZH FDQ VHH LQ WKH RSHQLQJ YHUVEHHBL QX IRAMBH W/ IRH :RKG T
ZDV ZLWK *RG DQG WKH :RUG ZDV *RG’ -RKQ

7KH ZRUG LV HVVHQWKP Q®DRISSRK B WURS\OL HBH ZAHRHQ D FUHDW
UHIOHFWLYH UHSUHVHQWDWLRQ RD LG DDK B @Y GG INAWWLDQFGVLLRIQ RG |
9LYHLURV GH &DVWUR 9LYHLURYVGH ROYWHIKHQFH kP
ZRUGV EHFDPH SDUW RI GLITHUHQW HUHORRQ WABKWBHIGLWR KDY HD
LPSOLFDWLRQV ,\WRIBVW HRUHGCWHOWR & XOF I MHSHOPA WRRWHG PLQG
PLQGY DQG LQ RXU UHVSHFWLYH DFDGHPLHFZE MWAHNWAR XQEM EAHIK
ZKLOH KLVWRULFDO VWXGLHV VWIMQAO @ RHGPWRHVRQVLGHU WKH :

7H[WXDO VRXUFHV2DV LQVWLWXWLR QBRHYW & U} BBHRPDLMQLYGE VR U @
WKH RQO\ VXIILFLHQWO\ UDWLRQDG GREXKSA®W KPDWRWLRDOWK
ZHUH XQGHUVWRRG DV VRPHWKLQJ DULVLQJ IURP DHVWKHWLF
ZRUNV LQ DUFKDHRORJ\ DQG DUW KUWURWG OHQHVWVQFWLRQ EK
DQG ZKDW ZDV QRW DFFHSWHG DV \DBRQWHHWGEPHUHY ZHUH XQ



RQ WZR PDLQ VHQVHV )LUVWO\ DQLWWDHBIFRROE VEKLD JS & H QRN
RI WKH ZRUOG2D SXUH DHVWKHWLF HF®QHQVEHBRQGIOQJ U WRPRX
PLUURU2D SHUIHFW UHIOHFWLRQ RI RIKWWHZ DR UKDES SHHILHWHIVQ VR

7KHVH GHHSO\ URRWHG EHOLHIV DIXMF®HGPERW HGQ D\ UWDLQVIHR R L
7KH UHDVRQ FDQ EH IRXQG LQ LWV LROWL JLHO/D VDL RDW RD QSGH W RHFL ¥
ZKLFK REMHFWYV DQG LPDJHV SRVVHVIVW®UREEW B K\ DIFD ) DWW IGL
FRPSOH[ DSSURDFKHV RI WKHP VXFK DV VWXGLHV RI WHPSRU
PDUJLQDOLVHG LQ WKHVH FDVHYV

JRU KLVWRULDQV LQ SDUWLFXODU HWKAH O WPBN RO \PRG FWR PGIDBIY
JLUVWO\ KLVWRULDQV GLVUHJDUGW® RAHIRL ®B® MR D6 FRIMW X H
ZHUH FRQVLGHUHG DVF¥XRWRF DS SIWREPF KW REMSHFWY ZHKWH VHH
GHFRUDWLRQ 6HFRQGO\ HYHQ ZKH QD WHRRDDL VIHPD MWXWH MPKSHRUH
QRW DEOH WR HIIHFWLYHO\ LQFR WSRUDWRF MWKVLHA VRIS BIHR)IH \ D XYWL
ZKHQ XVHG VHUYHR® RV DIQDMO &/ X H\GEARBMAL R VG ® O UH D

7TKXV WKH HVWDEOLVKHG PLQG VHWQFERD®N\H G MGELBPYVHLY KIZKUD
GHULYHG IURP KRZ DUW ZDV FRQFHLY%DEUWLDOOQWKH :HVWHO® LG D I
JULHGEHUJ ., OLIQRYRHQWXUQ WKKRODUV VWDUWHG WR TXI

BFKRODUV WKHQ VWDUWHG WR UHNVWH®WH WKH UROHKR | PRREN\H K\
UHYLVLRQV DSSHDUHG LQ WKH ILHO\KLRIWRQW KPRG RD RIQ G VIRA
VWXGLHV OLQJXLVWLFV DQG VHRLRWLF\RGEFHWIIHU /DWRXU &KL
*RXUKDQ IHPPRQLHU 1|WK UWLEXQDWUKBEDW RRQ CS WV |
NQRZOHGJH LGHQW LUHYEGE WHKRXQ HEG Gt M@ION LRQV RO DXUMW '
DJUHHG RQ WKH LPSRUWDQFH Rl FROYQEHUMQIPDKHVRQW®W HYWN
WKH ZD\ HDFK LPDJH LV SURGXFHG DQG GLYNQPQQDWHIGH\$VHPIL
LPDJHV DOVR KDG D WUDMHFWRU\ RIDWHK HKILW WRQIPRUH WKDQ WK

tZ S u ]JvS} O0]PZSW Ju*S@YE}E¥P v 0Ce]ev}(ulg EEP 0 poSuCE

7KH IROORZLQJ GLVAXRPLRREHHURH B WADH LLTPCHIH W R QK ADWHULD O
DSSURDFKHG LQ WKH SDVW SURGXFHGQ & IGV \E L QUFKV WY K HP i Y K RGKF
KLVWRULFDO DQDO\WHV WKH PRVW IRXSKYVDDGGY BB LHR[\W PS5O HYD K
$V D FULWLTXH WR WKH IRUPDOLVP RIWKHW HK ZVHW R UQ H @ HEDW W H W
WKH XVH RI LPDJHV DV D VRXUFH I®RO\ WK VMV B U R & MWL 8BV W
LPDJHV DV VRFLDO SKHQRPHQD ,FR Q\RAIH IVHOR\HK\DW DMK DE/HW @ [V

,QIOXHQFHG E\ )JUHQFK 6WUXFWXUDHGNP DQG E\VOHRLRW VIR 5 WA
LPDJHV VKRXOG EBRXDMHRI ZR DGRRPF DXW 8 [W KIHD EHHVUHDG DV W
ZDV D VLJQ HDFK VLJQ ZDV SDUW RI D FRPSOH[ PHDQLQJ 7KXV
PHVVDJH WKDW FRXOG EH XQYHLOHW® KDW ¥FW WU IQHGWRQBW R B U W
*HOO 7R VHPLRWLFV DQ LPDMHERD\D DV I RP PXIQLFDMN H Y
SODWIRUP

6SHFLDOLVHG VF KRR QURWKLFSH WWKODUMD W BOFRONVL K XMW DD PO WWHU R
WKH KRUL]JRQ RI SRVVLEOH VRXUFHV%HRWIEZKLFK WRJIGRGBEHVBHI

1HLWKHU ZDV LW D PDWWHU RVIWENPAWERQGCROG MG YCLSHWD Bl
ZDQWHG WR XQGHUVWDQG VRFLHWLHWEZK LK UHM/GERBHG FRPK
(J\SW ZH VKRXOG FRQVLGHU DQ LPDJHVLQRXO®G LKWY F DRIRWLVF X30LD



QDWXUH WKDQ WKDW RI WH[WV ZKIUOHW HMBNGE WKKL W [SRHU F K
PRYHPHQW NQRZQ DV 3LFRQLF WXUQ " RU ®SLFWRULDO WXUQ~ W
6WDWHV DQG *RWWIULHG %RHKP LQ *HUPDQ\ %DKUDQL

,PDJHV DUH QRW MXVW D NLQG RI BROGALRADO/ \RUQBH@MDE V,X\S &R
QHXWUDO RU FRQWHPSODWLYH OHUBUPHKLYRIGWE\ XV LQ DPDSHF
LQWHUDFW ZLWK XV LQ RUGHU WRQ WIX® JHD & IRUIVQ MW R D MW
QRU DUH WKH\ RQO\ LQ RXU KHDGV WKHNEWSCSHQ WKH\ $WDNH
., RQFH VDLG LPDJHV KDYH DGSBRYHQFHRZOWKQD XWRRY]
LPDJHVY DUH D VRFLDO DJHQW RU D QKREMHFWG Y P BXH GP DLW KL \D I
SRZHU VRPHWKLQJ WKDW ERWK VKDSWYH/ RBPHWR DIQXG UVRY ODBF
LQWHUUHODWHYV ZLWK RWKHU VRFLDO DFWRUV LW LV ERWK FI
LQWHUDFW ZLWK MY HEZROGGD BKZQRE B ORUDMY WR HE RDPH WLPH

7DNLQJ WKLV H[SODQDWLRQ LQWR DWFRW D) RRIFHH RKQH VWD R/2
WKH EHVW ZD\ WR DSSURDFK LW PHWRRGRGRULBROP\D MRD SR
ERWK SDVW DQG SUHVHQW"

$ JRRG ILUVW VWHS ZRXOG EH UHFRYQLWIRQEHVKQ HWWIDWHE® DD
FRXOG GR LV EXLOGLQJ DQ LPDJH UHRKOKQFUHHWDX\WUH HD\ VRRRIRH R |
HOHPHQWY WKDW PD\ KHOS XV VWD WOWQMHWNHM $ UKFHR/WYWH\NR QANK H, Q |
VSHFLILF VSDFH ZKHUH LPDJHV DUH HLDW B WHEK® VIDXQUEH DAK DMK K HY B
XQLYHUVH OHQHVHV DOVR EHOLHYHW WKW WEUYHHU VX E FADKIVHH .
SYLVLEOH” DQG WKH 3YLVLRQ™ OHQHVHV SDVVLP

2QFH RQHYV REMHFW RI VWXG\ LV B HIHQHBLWIXMHQW KW VY WRIG RAFE
UHIHUHQWLDO LPD#HHVRFWUR®X FRHEH BN ZWMKFKHVRXOBWEH WDNHQ DV
H[DPSOHV RI WKH ZD\V WKLQJV ZHUHUGMISH FRRHGV HTKWH/Q ZKHH B Bl \L\W
DQG WKH SRVVLELOLWLHV IRU WK WIKU PHPEHRIZXRWYROLE QG ZEW
UHPLQGHU WKDW LPDJHV SRVVHVV Z VRFLZ®LEKFNY WRNGR QNIL B
IRU GHILQLQJ WKHLU LQVHUWLRQ LBX®RMLH WEXMQ G OALR VL WK H\P
,PDJHV WKHPVHOYHYV KLGH DQG GH®HY HBUIDFWY RQ & HYRKWDBH \K L
HYHQ QDWXUDOLVH HYHQWV2RIWHQLIRW ZOQFIRW XDQGH FK\WRR G
LPDJHV WR EH FRQVLGHUHG WKH QHIW VRQHW KIVPG H KLDQI Q. 2K IO
EHWZHHQ ZKDW ZH VHH WKH FRQW H [V WK INGQQRR\Z VIKIRZ ¥ W D Q IGDX\K |
VHH LQ WKH OLJKW RI ZKDW LV H[SHFWHG

J)LQDOO\ 3YLVLRQ FRQFHUQV WKH DX¥®LEBBAHIZXH REVHRXY\HURK
GLIIHUHQW ZD\V WR LQWHUDFW ZLWZAHD Q/HRDI® LPHWHR EXWGRG
SURYRNHV RQ WKHP VRPH NLQG RI |HHQIVQKH B HPRWN R B X0O/G/ EFL
ZKDW H[WHQW ZH DUH DEOH WR DFRAMKN\ ZEKHXD SH LY /KM RULN KAD
SURYRNHG RQ WKHP 7KHVH FRQVLGBEHD\LRIGW R UR DADR VARDMNUHFE KX \X
ORRN IRU +RZHYHU LW LV QHFHVVRBBH®RUN M HSUHQQMRID GL JHIGD VD
SURSRVH D ULJLG PHWKRGRORJ\ IRU DQDO\VLQJ LPDJHV

/lu P e} 382 uE&v W E]}

$QFLHQW (J\SLDQ LPDJHV XVXDOO\ FRQ@HBD®IGQ MN\HUWHYSMHGL WV
P\WKRORJLFDO QDUUDWLYHV RU QXDQAH® HIDUR QR | RWH WIKDWP LLL
(J\SWLDQVY FRQWLQXRXV HPSKDVLVRRGLEROWRUHDWLWY DWQ G YR\



OHVNHOTV ZRUGYV

S6WDWXHV ILJXULQHV FDUYHG DQG 3BU8WH® LY EO HR/ IR K HWL
HIWHQG WKH ELRJUDSK\ DQG WUDMHFW RHU R I WKKH EHPG HYU\G RD
LGHQWLW\ SHUVRQDNH@HVD/Q® G VOSRAD ® \E W HFIDIQBKYEHY LQ WKFE
PDWHULDO UHQGHULQJV DOVR KDG WXMHK SIRZ 1S B UNRU DR ISQ).R DHS X §IF
EHDXWLIXO DQG ZLWKRXW LPSHUIHRAWERRLMF WIKRHQ SZKD VL WK® XU K D
HIILFDF\ DV WR EHVWRZ WKDW GHYVDWHGHTRUIS PWVHWD R HW M G S/RIQ HA
H[LVWHQFH ,l1 DQ\ KDUP ZHUH WR EHHGR® B8 OMKHZE N PIEDIVG GR \S ERA
IRU KLV SHUVRQ DQG JXDUDQWHH DHVXMHRHO/VIXO HPERGLHG DIW

,Q VXFK D FRQWH[W RQH FDQ LPDJLQHS@KDIHE DRD LW W RQ & R
LQWURGXFLQJ QHZ ZRUOGYLHZV ZLWX $PKI) FKD QUKHISERPULRH @
$WHQ DV PDLQ JRG $NKHQDWHQIWUWWRY LRIXNDSKO ODWE ISDUHC
+RZHYHU LQ RUGHU WR XQGHUWDNH WKH GLIILFXOW WDVN RI X
VKRXOG WDNH LQWR URLFDROX DIV WXHEEW KZHK IRFFE XDYRIXQUFH RI FKDC

,PDJHV SURGXFHG LQ WKH YHU\ EHJLRZME WRH MBI Q@ DWLHRIADVO L
ZKHQ RQH FRQVLGHUV WKH PRUH D SIW UHKHVURIL 1O K B ONVXRH)QU DH VS
WDNH SODFH LQ \HDUV IRXU DQG ILYRI FRSQWD®L@IR Z$RMDKU Q\D
$NKHQDWHQYV SURMHRMW KB G LIODHWR®KHV LHLEQU /RER XU\

7KH LFRQRJUDSK\ Rl WKH $PDUQD 3HWVR\GL L LODADIG\W® \DUWHEF R 1@ L1
ZD\ FKDUDFWHUV ZHUH GHSLFWHG B HAHGE FARW GL QB 2WRHSOIG W
WKHVH YHU\ XQXVXDO LPDJHV DUH QGONGB WY BRWQ@H XK HQP RHY
VW\OLVWLF FKDQJHV DUH WKH HOR QID@IHEHBER GR X\ O P ¥ HVQ ® R\R
FKDQJHV LQWURGXFHG E\ $NKHQDWHQ LQ LFRQRJUDSK\ LQFOXG!

$NKHQDWHQ DQBSIHHWHQWWG DQHD@MQBIQG DRIDBWR XWVKPIW KDV EH
WKH SDVW DV D\FDRF GRWRIGGWR WP HEBIMHFHU DQG7BSIUXRWW O FRXSO
ZLWK D SURPLQHGQW SSDX\QFKP PRGHOREGL QAR FHHVWS WRLFN OLS)\
IDFH 6RPH LPDJHV GHSLFW WKH NLQJY D3QG! LTROHHQ W@ BXMKH D PAI
HJ &OHYHODQG OXVHXP RI $UW HUFRFRNNAD\@  COXKWHHIKP /
$OGUHG 7KH ILIXUHV WRILWNKKIIDDHY R QW Bl Q GE i Hi I}
SROLWLFDO UHDVRQV 5HHYHYV

WKH SUHVHQFH DQG SURPLQHQWHQR @GN SRHFWE & OJ RVIKX® LAR ¥ OGHH
HJ bJ\SWLVFKHV OXVHXP XQG 3DS\UXVVDPPOXQJ 0XVHX
OXVHXP &DLUR -7 JUHHG ODUNRZLW] DQG 'fDXULD

WKH FRQVWDQW WH BV HEHSH. FRW HAGK R ESRQYGI WKH SRIDUD RDPLO\ L
VEFHQHV ,Q UDUH VFHQHV ZKHUH $NKH@DD VRAMKHY BHBE AWM GR IZ WM
DUH QRW VKRZQ H J (J\SWLDQ OXVHXP[ &PSLUMR HW +LVWRY P %

$OGUHG +

WKH $WHQ LV SUHVHQWHG DV WKH 6XQ 'LVN QRW DV DQ DQW]
IURP WKH 6XQ HQG XSarkiQ VKDQGV 7KRIOSWBAQ@YTV UD\V DOZD\V WR
VRPHWLPHV 1HIHUWLWL DQG RWKHU PHMEBEUYORDRVRMNVHRWD O



ORXUQLQJ VFHQH URRP JDPPD ZDOO %WE&RRQURIDWRLBRXWAR RE H

OHU\UD ,, $OGUHG JUHHG ODUNRZLWJDOUQMBL @ $XULDS O
SO :::9,, 2UGLQDU\ SHRSOH DU FIRRI GHIL BWHG LI IV IO \&
6DQ 'LHJR % ULWE VK GHOGIXHPG ODYMREGW] DQG 'fDXULD

H[FHSW LQ YHU\ UDUH H[DPSOHV bJ\SWOXRKHY O0XVYHNRGXQ® 3D
DQG 'fDXULD

$OWKRXJK DOO KXPDQ ILIXUHV GHSULEODAGFKQ QURDUQQ ERBQ®F
IHDWXUHV LPDJHV DKFHON MWK D BVRAQ B URX PD® KKXDDPOW VKRZQ
FRQYHQWLRQDO ZD\V LI FRPSDUHG WROWKH OD\GE FDXV I$ R P URJ D$ &
BFRWWLVK OXVHXP $OGUHG

+DYLQJ GHILQHG VRPH RI WKH JHQHUDO SDUWLFXODULWLHV RI
RI FDWDORJXHG LPDJHV $OGUHG YUHHGW OLDW RRZL8R VWD/Q & O
IRUZDUG ZLWK WKLV SLORW VWXG\ RI\BHPOKRMHIGP DYHN Q 7HZ[FS H.1B Di
FRQVLGHUHG DV WHIGWN QRS VKR IS VEKIND DHEH Y KK $IWSHKD UTKRY\ VHU Y
WULDO DQDO\VLV ZKLFK DLPV WR HDPRGRUKPBKDYEY SREMUXSRG
DQG YLVXDO DVSHFWV Rl UHSUHVHQWDWERQ 2RO DVRI) ZEKY PW K B W
SUHVHQW RQ WKRVH LPDJHV
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JLIXUH LV D VFHQH FDUYHG LQ D QKRHVMHRQH GODMHDOD SULRBF
$NKHQDWHQYV UHLJQ ,QVFULSWLR@AKN KIKHHG WHKH QD BHDW JRKI ¥
FDQ EH VHHQ LQ WKH WRS DQG VL®W IFDPSHYH DN KHDIBO/ DYKRY HE
WKH UR\DO FRXSOH DQG WKUHH RI DWKHQUD QB X$ & WHIHIWH @ S )W D\
TXHHQ DUH VLWWLQJ IDFLQJ HDFK RIWEEDO\WQ EXWKLRRWE WH DWW
D KDVVRFN 7KH SULQFHVVHV DSSDWHK®\WOW B QDJILXIHW KDWNKHZ O
GDXJKWHU ZKLFK SRVVLEO\ HPXODWRWHWKHW RRON R R XVKH W6 K19
$UQROG &KDSRW $ NLAR\V NHWOULWDRHE GAVD W K H H D D
WKH DQDO\WLFDO WDEOH EHORZ

&KDUDFWHU BHFWLRQ '"HVFULSWLRQ
$NKHQDWHQ %R G3 WRORL QIHFHV SDXQFK +LV ERG\ IHDWXUHV C
IRUP HITHPLQDWH +LV FKLQ LV SRLQWHG |[DQG O

ODUJH +LV HDUEGUWY DWWHQWLAEOSY DUH
ERG\ KDV FXUYHVY DQG H[DJJHUDWHG OLQH
KLV FKHVW D SURPLQHQFH VXJJHYWV VPD(
ORQJ +LV ERGAVSRNUWGRIOLFDWH

&ORWKLQJ 1IDNHG WRUVR SDUWLD &R KRR GHWNG
+H ZHDUV D ORQJ VNLUW

&URZQ % OXH WabRsZIQBL WIKEER Q V

3RVLWLRQ 7KH NLQJ VLWV RQ W KWWOUHH W FKKDH@GG W

WKH VLGH RI KLV ERG\ ZKLOH KDQ®HIW DL
WKHUH LV D MHZHO ZKLFK KH JLYHV| WR OH

ITHIHUWLWL % R|GAKBIQIGX HHFQH LV GHSLFWHG LQ D PRUH|GHOLF

IRUP DOWKRXJK EHDUV WKH VDPH FKDUDRWHULV
UHSUHVHQWDWLRQ

&ORWKLQJ 7KH FORWWHKMN WKH Z HOBIVGW R HLIWQ Z#

WKDW KHUV FRYWUJKKMAHBKHY® KDMH |[D SHQ!

&URZQ 7KH TXHHQ ZHDUV KHU W\W8de&D O I[ODW W

3RVLWLR({ 7KH TXHHQ VLWV RQ WKWRQUHIKW KDQ

GLITHUHQW 1HIHUWRNWKM GBIBHFSWHRG RUW |
SNKHQDWHQ -XVWWO/LBNHOQRLG\ VR WMIRIRNV C
I[URQW WRZDUGV KHU KXVEDQG 8QOLNH $I
KHU GDXJKWHUV RQ KHU ODS

DXJKWHUV *HQHWDWWDWHQ LV VWNDQHCQ DW HEQ W DKEH DH $H U W L
FRQVLGHURWLKRQVWZR DUH HUWYW FOPD 8V KINLKHBRINK Q KR
WR OHU\WDWHQ ZKLOH 1IHIHUWLWL WRXFKF
$QNKHVHQSDWHQODVRSOSSRIDWKWMR DUH QI

$WHQ *HQHUDO® WKH WRS UHJLVWHU RI WKH VEAQH DV I
&RQVLGHUDNXWLURQKDQGY ZKLFK JLYH OLIH
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JLIXURUHOLHI IUDJPHQW %HPQIQl EO ) $ OL$UQROGIWH

JLIXUH LY DOVR D VFHQH

I[URP KRXVHPVRLHRDIUQPSBHBRDRD WA GIC

VRPHZKHUH EHWZHHQ WKH \HDU W ZHFHOQ B QG YIHDEIORHRY & BK-HRY UKDH
XQGHU WKH $WHQTV UD\V $FFRUGLQYI WFR GDPXN® KDYH VKREE
VLWWLQJ RQ D WKURQH ZLWK D VRS SRUNL.@UQHOERR UHKK DM 1H
SXW D QHFNODFH RU EUHDVWSODWHH DB URXWQGWMOLYGQ BB NHBW EBH
WKH DQDO\WLFDO WDEOH EHORZ

&KDUDFW,

HU

6HFY

VLRQ '"HVFULSWLRQ

$SNKHQDW

HQ
IRUPV

RG

\(DEBLIPFWH DQG DQGURJ\QRXV WUD
ELJ HDUV DQG D IDFH ZLWK DFFHQW

LWV &
XDWH

&ORWKLQJ

1RW HQRXJK LQIRUPDWLRQ

&URZQ % O X H FaeBRsZIQ GL WIKEER Q V
3RVLWLRQ +LV ULJKW DUP IROGHG EHKLQG KLV

THIHUWLWL %RG\HDOQLGEDWAHIDFH IHDWXUHV SRLQWHG FKLQ
IRUPV

&ORWKLQJ

1RW HQRXJK LQIRUPDWLRQ




&URZQ 6KH DSSHDUV ZLWK KHU W\SLFDO® IODW

SRVLWLRQ 7TKH TXNHQJILDMRIO XHW WHIFRBAUDE@ HD OF
SUREDEO\ WR SUHVHQW KLP ZLWK O FHUHI
DQG TXHHQ DUH VR FORVH WKDW WKHLU Q
NLVVLQJ

$WHQ *HQHUDQQ WKH WRS UHJLVWHU RI WKH VERQQH DV
&RQVLGHUDXS . RQWDQGYV

7KH SUHOLPLQDU\ GHVFULSWLRQ FRPYQHWW R [ IPQLQBANL IR @, RS RWVI
XV FOXHV DERXW GLIITHUHQW LVVXHW )XGWHS HD@EL QK R QT EHRWKL RVQ
PHQWLRQHG EHIRUH WKH SULPDU\H Q\MBDM\L\R QUHKWIS EWH WZRH M Q (
WKH JRG $WHQ 7KH EDVLF TXHVWLRQV WR DVN DUH KRZ LV WK
WKH JRG GHSLFWHG"

,Q ERWK ILJXUHV DQG SKDUDRK BRGH@DWIHRX V. \D Q B SHIHNPILQQWD
ERG\ SUHVHQWY YHU\ QRWLFHDEOH BXYDFWWUDQIE KD JDHFWHD W K 8
PDUNV KLV KLSV DQG SURPLQHQW SDRWFIG RIQXWRIS RI7WKHS WHED
IDPLO\ ZLWK UD\V HQGLQJ XS LQ KV GV Z®DF K G IRYQH WORLS HR | i
FRPSOHWH VFHQH SURYLGLQJ D QRWILKRQIRIXWAR P HRW W K A KHNV SRV
1HIHUWLWL DOVR FUHDWH WKH LPSWSID/AHR@®IRUHFSURXB QW FWR QR

(J\SWLDQ FDQRQLF DG LLWRR®DODS KJ AW UKW HQWIHVEV KILAMDJIHY VKR
FKDUDFWHUV LQ GLIIHUHQW SRVLWLRQV DAXG WIHEVH¥HRQWMHWLRB
ZDV DOZD\V ODUJHU WKDQ RWKHU KXRLSQ HIVIHKQWN G 7LKH D) FPRW H |
WKDQ WKH NLQJ /LNHZLVH NLQJV DQGH RGQVWKMHF X5 HIQE DHS WK
KLJKHU $ ILUVW FRQVLGHUDWLRQKPWLIWKUWWX D&YV @R X6 BFW
GHSLFWHG XQGHU WKH $WHQ ,Q D PWHKHQGWWIRL GHRGV DGHHP\ W
VWUDLJKWIRUZDUG

&RQVLGHULQJ WKH IDFW WKDW ILJXUDFWISUWVINQWW MHARURBDQ
SRVVLEOH WR VD\ WKDW V\PPHWU\ KHJIEV HY & UHR/SK IV LY H VHIP G A

$NKHQDWHQ LV WKH V\PPHWULF S®LUQRD 1ZHDI'H UMK LD TH LSH A k
VRPHWKLQJ WR EH FRQVLGHUHG ,FRQRQWD SR FDKHOT XWK B NVRX
XQXVXDO LQ WKH (J\SWLDQ FDQRQLFD®SDWW HLRR GHLUI HDIQHEQ % IR Y
IRUP DQG JDUPHQWY ERWK WKH LPDXH IRDBWKHQ FW FAPRIQ G KLHHL
DWWLUH WKH SODFHV WKH\ RFFXSWLRQ® 2WKSH¥LTHO Rl WE HFLRP Sl
FKDUDFWHUV LQ WKH VFHQH 7KH V\PPWWH\FBQ G DFINVSEUM EXHRI
+RZHYHU ZKDW LV LQYLVLEOH LQ MM IQWRWPD JFRPWY RQK M FIHDE BV M
LPDJHV DV PHQWLRQHG EHIRUH LGHWIMR@HSUHVHQWY D EUHDN

7KH $WHQ LV SODFHG LQ WKH H[DFWUHRBSQWWHQ®RIDWKRQLPFDIHUL
VI\PPHWULFDO UHODWLRQVKLS ZLWKKRWKHHTHKLYDDHQMU W R, & LAP\
VD\ WKDW WKLV LV D ILQDO SURRVIRQ AMKKIHIRG T XX S HRUQBWU WK [
NLQJ RQ WKH RWKHU KDQG LV HTXDO WR WKH TXHHQ 7KLV C
EHWZHHQ WKH JRG LVQGQWKBQIKGBGU DROMVKRXJIJK WKH UHODWLRQV
VKRXOG EH VWXGLHG IXUWKHU IRU EHWWHU XQGHUVWDQGLQJ



2WKHU LPDJH HOHPHQWYV KRZHYHU PLJKDQ NVWILRQ/W) RN RHDA:
FRQVWUXFWLRQ RULFKXQJKOS UHRPOWD BZRWR RIJWKHMVIRBQG WK
DV DQ DEVWUDFW FLUFXODU VKDSHG 2QHAFR ZOL KB &HL WWVHBH @ W I
DVVXPH LWV KLJKO\ LPSRUWDQW UROH LQ WKH VFHQH

+RZHYHU WKH YHU\ DEVWUDFW FLUIFX@D @2D\RWKRW JR®HNWRARKR
WRZDUGV WKH UR\DO FRXSOH 7KHWKHU UD\R/ BEHR IPRW H D FNFKKK INW €
UHSUHVHQWDWLRQ RI WKH UR\DO BRRPROM L Q SRWKHID WRILG X U M/ H
XV WR WKH NLQJ

2QFH PRUH ZKDW HPMHQUDEW LVRIPV VWKR® O BRVGW WRRVZROBMW ZH VHI
GR QRW VHH 7KH JRG WKH FHQW UDFOW I MW KK HR WSKIHY QW D UR/X §
SUHFLVHO\ ZKDW ZH FDQQRW VHH :KD®H ULIQXU HR W KHU JHNQR/Q L
UHSUHVHQWDWLRQV LV WKDW ZHWKLIRYH RO ROMDID LH) YIRWPL RIG H. ¢
QRW IURP WKH NLQJ WR WKH JRG UNKIHWW R Q GLHAIQR RDPHE LI HKE W U
DQG NLQJ2WKH ODW HUW SWH WKHHV | R Q BHBIRZOR W URKIDP RWKH WKH FR
FRPSRVLWLRQ RI $PDUQD VFHQHV VXJWHWWW IDUPRGK\LEBWEZRA R
ZDV SHUFHLYHG

+RZ GLITHUHQW ZRXOG WKLV QHZ KIHU® WEKRQUFEB" UWOIDWWK® BR
WR VHH WKH NLQJ DQG QRW WKH RSERVLWISUZ2YLROGH HD QB V WKL
EXW RQ WKH RWKHU KDQG IURP WHKHSSHUYVOHBWG YRIQRI MYKHUHR
7KLV DOVR VXJJHVWHG LQ WKH *UHDW +\PQ WR WKH $WHQ

3<RX DUH LQ P\ KHDUW

DQG WKHUH LV QR RWKHU ZKR NQRZV \RX

H[FHSW IRU \RXU VRQ 1HIHU NKHSHUX 5H :D HQ 5H
IRU\RX KDYH DSSULVHG KLP RI \RXU GHVLJQV DQG \RXU
SRZHU « °~ 6LPSVRQ

W LV RQO\ $NKHQDWHQ WKH NLQ KRR ANRRIOL /X W R RGK K V\D PE
LV WKH SURYLGHU RI OLIH 6LPSVRQ

8 « <RX ULVH LQ SHUIHFWLRQ RQ WKH KRUL]JRQ RI WKH VN\
OLYLQJ $WHQ ZKR GHWHUPLQHYV OLIH

"KHQHYHU \RX DUH ULVHQ XSRQ WKH HDVWHUQ KRUL]RQ

\RX ILOO HYHU\ ODQG ZLWK \RXU SHUIHFWLRQ «~ 6LPSVRQ

7KXV $NKHQDWHQYTV H[FOXVLYH NQRZOHGJH RI D SRZHUIXO JRC
WKH $WHQ ZKR WKHUHIRUH HPSKDRDQIGULNVY GXEKG QQWHIQHDWDP Hs 4 |



LQ ILJXUHV DQG DV WKH VXQUD\VRX®® WRXWKEKLD BREIH MW
RI HTXLYDOHQFH EHWZHHQ JRG DQGW EQXO&GRDK/R T KMKLHD J RIGHIIWV C
DQG ERDVW WKH NLQJ ZKR LV YHU\ LPSRUWDQW WR KLP

2QH PLJKW VD\ WKDW WKH JRG SUHVWRM W )QRI) RQODIXWKH NIKR
$WHQIV UD\V WRXFK RQO\ WKH NLQDWH BWKKH TRKHDHD FMWHHQ/ ZKH
WKH SULQFHVVHV ,Q ILJXUH WKHIDWNXHBQNSGE RUPR O KRDW X
GHVFULEHG DV GLYLQH %U\DQ J BRU KDLW \PHIHU IKVR D FEXXUN. QVIK KIL

$GGLWLRQDOO\ WKHK HGHERDWH QR D GG\ VXK UNWLW D @ REKT X LY DO H
WKHP ,Q WKLV ZD\ D FLUFXODU PRYHPHQW WKDW HQFRPSDVVH
LV SRWHQWLDOO\ UHYHDOHG IURP WKH TXHHQ WR WKH NLQJ

FRXSOH ,I WKDW LV WUXH WKHVH LPDJHV FRXOG LQGLFDWH D
WKH JUHDW UR\DO ZLIH DV ZHOO DVQDOWR VDMK FPUHIDVD\L @ B | RLUYHH
$NKHQDWHQ LV DV VXJJHVWHG D NLQ@LWKRXOG E) 8RY HRIAQ EIMRI
ZKR LV LQ WXUQ WKH RQO\ PHQWLRDG G KRGJIH [LAKNLERIZRXOG
H[SRQHQWLD X H GADHIIDWRK RY WRZHU

}v opel}v

,Q RUGHU WR VHFXUHO\ GHWHUPLQ HDWHKDWW JW KLH $\F B H DX B/H RIUR G
DQG WKH UROH RI WKH PDLQ GLYLQDW\ KD YH.L®HUEWDRQI® RNVNG
SUHVHQWHG KHUH GRHV QRW H[SHFWWNRLEHRBYWRHH[SQRW H QDG
VXUURXQGLQJ $NKHQODWHQNNM URDRERWDRG BQ® KH\VSQHZ JRG +
SDSHU KDV VKRZQ WKH KRDHHWVRWR QWBERWNURRWKHU$PDUQD 3HU
UHJDUGLQJ $NKHQDWHQYTV LQFUHDVHPRWERZ$HRDUBRI3NQRR® VW
SRWHQWLDO WR SURGXFH QHZ LQVLJKWYV

Z (E v -
$OGUHG &NKHQDWHQ DQGHZH{RUWLWILNLQJ 3UHVV

$UQROG '7TKH 5R\DO :RPDQ RI $PDUQD ,PDJHV RI % HBXWRIWRP
OHWURSROLWDQ OXVHXP RI $UW

$SWWILHOGLOG 7KLQJV ODWHULDO &XOWNHRHRIWHWHU\NGD\ /LIH

%HOWLQJ /UNHQHVYV DQG 3UHVHQFH D KLVWRU\ RUWRI}HG RPD JH HE
8QLYHUVLW\ RI &KLFDJR 3UHVV

%U\DQ % $QWHFHGHQWY WR $PH®R KR HO LSAH@ BRMER QQF
BHUVSHFWLYHV BRQXBVUBRIWIQKH 8QLYHUVLW\ RI OLFKLJDQ 3UHV)\

&KDSRW *$ )DPtOLD 5HDO $PDU@VWQROMRD G&R XPD 1R®PDBROLVmI
'XUDQWH R 5HLQDGR G&HQ SNKMHOQMKMBQ 3K' 7KHVLV 1LWHUyL ¢
YOXPLQHQVH

&KLOWRQ ( OWMG/VHULDO OHDQLQJV &ULWLFDO $SSURDFKHV WR
&EXOWXD®OW /DNH &LW\ 8QLYHUVLW\ RI 8WDK 3UHVYV

'DYLHV 1 GH/KH 5RFN 7RPEV RI (OREFDRIDD(J\SW ([SORUDWLRQ 6
'DYLV : 7KH &DQRQLFDO 7UDGLWLRQ LQ &mAFE HIQG\ H(J\& VAU



8QLYHUVLW\ 3UHVYV

JUHHG 5 < ODUNRZLW] DQG3&DYBRKVDRHGAWKH 6XQ $NKHQDWH
7XWDQNKDRRGRQ 7KDPHV +XGVRQ

JUHHGEHUJ7KH 3RZHU RI ,PDJHV 6WXGLHV LQ WKIDWHEMWURDJIM QC(
7KH 8QLYHUVLW\ RI &KLFDJR 3UHVYV

)\VIH ¥ - /DZ HBYFWXULQJ 3RZHU 9LVXDO 'HSLFWULRQGR@G 6
SRXWOHGJH

*HOO $ $UW DQG $JHQF\ DQ $QWKWHERORIZAROG BORYMHUVLW)\ 3

+LFNV ' DQG 0 & %HDXGU\ 0CEW B B VDR @XD\WXWHIE 6 MPX'G LHLY
& %HDXGUKHQ@VIRUG +DQGERRN RI ODWHUZDRU&GXCWMRUK BWKGH
3UHVV #

+RGGHU , HRIGH OHDQLQJV RI 7KLQJVY ODWHULDO &X® WXQGRDQG
+DUSHU&ROOLQV

IDERXU\ "$NKpQDWRQLV 3\JPDOLRQ
IDWRXU %H +DYH 1HYHU %HR@PRGIHAUJIH ODVV +DUYDUG 8QLYHU

/IHPPRQQLHU (®HPHQWV IRU DQ $QWKURSRXDRY\$BHERY FI8BQRDHRU\
OLFKLJDQ 3UHVV

/[HURL *RXUKDOHWW XUH DQ&BBHHE&JH O0ODVV 0,7 3UHVYV

ODKLTXHV 5 ,FRQRJUDItD H ,FRQRORJtD 9ROXPHQ +L/DWRWIDR |
&XOWXADAULG (GLFLRQHV (QFRQWURYV

JUHHG < ODUNRZLW] DQG 63KBDS®POWRKY HRGWKH 6XQ $NKHQDWH
7XWDQNKDRRGRQ 7KDPHV +XGVRQ

ODUWLQ * 7KH 5R\DO 7RPE RI (ORIBPDURQGRQ (J\SW ([SORUDWL
ODXVV 0 0DQXDO GH (WQRERDLIRQ 4XL[RWH

OHQHVHYVY 8 7 % GH JRQWHYV 9 MWWXIRDV 9 L&XCD/DOX U% D DIDUXAR
SURSRVWDV ZDWIWMDDUHBVLOHLUD GHE+LVWyYULD

OHQHVHV 8 7 % GHXPD +EX¥MR/JLD OHV D@D UV PONVIHGIULR H R
3RPWLFR QDV &L r@MDDWX6 RPBISEL V

OHQHVHV 8 7 % GH +LVWYULDRBRPDD HP $ OPPQRQUBILD &AF
9DLQIDYRY®RW 'RPtQLRV GOMRLYWYORD (OVHYLHU SS

OHUOHDX 3RQVWRQ@YHUBWDR 3DXOR ODUWLQV )RQWHYV

OHVNHOO Z2ZEMHFW :ROGV LQ $QFLHQW (J\SW ODWHHWH@W RAYIGRIUL
%HUJ

OLJQROR 'HFRORQLDOLGDGH FRPR NS KEDPYWRRGKD UDV\I
+XPDQLWDV 8QLWW@RVQH



1|WK : +DQGERRN RI 6HFGIRDMIFYROLY ,QGLDQD 8QLYHUVLW\ 3L

SHGH O +LVWyULD H &XOWRXHDDLDWINRRMFEMNMORPI@LRYV &
+LVWyB8mBR 3DXOR (OVHYLHU SS *
SHHYHV 1 7KH 5R\DO )DPLO\ ,Q G 6)UMHBU XB OHIENRIRWZ LRV ] Dk

6XQ $NKHQDWHQ 1HIHUWLWRQIER® 7 X WDRH\WK DPXGNVRQ =
6FKLIIHU 0 PKH ODWHULDO /LIH RI/RXRR®D %FHRQWO H G JH

6LPSVRQ : . HAKBH /LWHUDWXUH Rl $QFLHQW (JWSW XFW ERGNKR |
BWHODH $XWRELRJUDSKEZHM YOHIG 8REBWBQLYHUVLW\ 3UHVYV

6SLHFHU & DQG 3 6SUXPRQW X DF R B © V VBEWX 6 WiLARLQN @ Hp D\ BLWPL
DPDUQI®WQQHHWLQV HW P pHP\R b WGHNS GWMKQR SRERELH GH: 3DULV

9LYHLURV GH &DVWUR ( 7UDQVQRURD B BM@D GIHQ BB R SRA
+

9LYHLURV GH &DVWD®QLEDO OHWDSK\VLFV IRU D 3RVW 6WU
OLQQHDSROLV OLQQHVRWD 8QLYRFDO

=LHJOHU & DQG - SUWRIWRIWUFKpRORJLH 3DM&UVS W HRIDMHF GXQRN Y
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Q -HDQ )UDQORLYV &KDPSROOLRMDNHQHW DRO HWKY IGb SR VKILYJ
VDZ ZKLOH WUDYHOOLQJ IRU ILIWHHGW D'WU LQJWX B LIVX_EN. D\DR OVZ
WHPSOHV RI $EX 6LPEHO &KDPSROOLRMVRYVHEHWXISORQWRZLQBG
FDSWLYHV FKDLQHG WR RQH DQRWKHULRQGHIWEDRYHVV,, VIRPER
DQG RWKHUV Rl ¥WPUQEUDRXSAH SHRIKOWOR| GHVHBWHBQG OLIHTY

7KLV TXRWH IURP &KDP SR OBQ RPN W LFH SWWAUN(S HUFWQ M AWRY
(J\SWRORJ\

(J\SWRORJ\ KDV EHHRBWHIR ¥ HW K FRO@ QDO OV W W DHEI'HVO®@X UL Q J
FHQWXULHV $FFRUGLQJ WR WKH :HVAMHHWUQQSHDVWHBWUYRG \K XF
FRPSDUHG DQG H[SODLQHG E\ KRZ PRIGMIUHY XHW KURSHR@ EILEBR
WKHVH SHULRGV &RQVHTXHQWO\ VBX\ELDHYV VFRRFQFHMUQDR QG WWN
FRPPXQLWLHY KDYHGRPWWQHPRQ QW UPFAWEH GIDWKIORGVGEHWBHQW L
DQFLHQW ZRUOG DQG PRGHUQ UDFLDDVRMRQRBESW\GHIERRIGGLBIO
IURP VRXWK RI WKH ERUGHUV RI (PLSODUWQ@MDRBPDNKDWHIRULBYV
Rl &KDPSROOLRQ FOHDUO\ VKRZV DERWMH GNYWUDBHRD\WHHLDQH
SRWHQWLDO HQHPLHV RU VXEGXHGOIQINV-cRR WRVWRB UG RDDW KDHAL
LQIHULRULW\ 7KRQM IRQWRZSDE WIPW®B HWK P W HIUHMWFRIFMIVHY WK F
EHWZHHQ (J\SW DQG 1XELD LQ WHUPWRVIDQR QN D QF R QVARHQ R
XQGHU (J\SWLDQ UXOH

2Q WKH RWKHU KDQG UHFHQW VWXGHK\DWDRB W B KNI MR DKEG |
ZD\ WKDW KLJKO L HOWQWWK HE HWZWBIQJBQMRAH QMW VF X ORZHID G L H U L
VXEVHUYLHQFH &RQFRPLWDQW ZLW K LVDKH WH HRHEL IS Y UK\DSYHF W R 1 &
NQRZOHGJH SURGXFLWIOPRGHG®LWKWDHWR N WRIK ROV Y HYWHUWK
LQGLVSHQVDEOH WdonaH @Y\ LIRHSc@oikial WVWEXRW RQO\ UHODWHG WR \
H[SHULHQFH EXW DOVR WR VHYHUB®VRREHLUQ &LEWRUREW D WL
&RVWD + 7KH SRVWFRORQ LD ®I$$SHE IDRK [PQ \DW B B VWELHF
WKH UHFRJQLWLRQ RI FRORQLDO KLISODWFXK WKL V$RXOW B R RN HW
VLWXDWLRQ LQ WX BEWLHUL F& OREHBLOD Q 6O WX UM WLIDAL WQWU D W H J L
DQG UDLVH QHZ RAXLOWMXUTHD BGIUYE HRX EWLRB VD 1BQWKRIFRQW H[W
GRPLQDWLRQ RYHU 1XELD

JROORZLQJ WKH ZULWLQJV RI )UHGUALW 240RU IMKR VGIGL R WKHKIH MDA
WKEHQWXU\ HWKQLFLW\ LV QRZ VHH@ IDWH DD § BF S B O PHPEDW UIXC
ERXQGDULHV +RZHYHU LQ FRQWUDRW &MRDRWKHU QIVS\WR CRRJIS$ L
LQIDQF\ ZLWK UHVSHFW WR H[SORULQJ WKH DQWKURSRORJLFDO

$FFRUGLQJ WR %DUWK + WKH GHOLPLWDWLRQ RI ER
LQFOXVLRQV DQG IHJ} POXN LLRQQHV EVRR KIIBVE W2\ QWAKHDWAQ B D\ DYQD® H[WH U QD



RI PXOWLSOH FXOWXUDO HOHPHQWVQWs LPRLW B URVY L HW RQ LEH YU
LGHQWLILFDWLRQ ZKRVH DWWULEX®WRBWKLY PDGH BB\W WX KR \R!
GHSHQGV RQ LW WW XCEOMRF N S HQ/ER IBRY. RIK\W KLHD WXIEIND H W V

JURP D SHUVSHFWLYH Rl HWKQLF FRWKH®D DWMWRFED HD @G PRX O/\R X
DIJHQF\ LQ (J\SWLDQ LFRQRJUDSK\ IURP $FIKR WGDZIY RV RVKHH UMWZ .
FRQVLGHULQJ pPFXOWXUHY DV D ZHE RZIHVIKHUHLBEDQHHNZRRHQQE
SDWWHUQV RI PHDQLQJV DV FRPSRVE QGHOFRPO\G WWDRI (UXEWD D QI \LSF
H[SUHVV YLHZV DQKDS& BB WSHHRAW UWMHWRE O Jk 8\ WIHQWR/X OMK¥ UH IR U t
FRQVLVWY RI D UHOHYDQW VRXUFH WR DFNQRZOHGJH WKDW
(J\SWLDQV DQG 1XELDQV DUH uL Q@KW H® @ LENMHK UWHRIFG DO/ UDH DLOQY
FXOWXUDO VWUXFWXUHVY OHVNHOO

Ist Cataract

Lower Nubia

Wawat Teh-Khet

Ind Cataract

Upper Nubia
Kush

3rd Cataract

Kerma 4th Cataract

5th Cataract

0ld Dongola

6th Cataract

JLIXUHWDS RI (J\SW DQG WKH ORZHU DQG XSBHMWKORIJHDV RI
PC%% v Epu] 8 &z Av }( 8Z E A <]JvP }u

'XULQJ WKH 1HZ .LQJGRP + %&  W.IQH(DVSME HQ FRIHIRWUHG. ML

$IWHU EHLQJ GRPLQDWHG IRU PRUH \8WROQ @ ZFRIQONYWHEV VKB GJ

RI D FORVHU UHODWLRQVKLS EHWZHHIQRP\SAVR XDAQKG L@V \E RUHAH |

21&RQQRU 7EHWPRY PRSR G L Y H YIAISIWH B QQDRAUHWR G X UL

.LQJGRP LV DOVR DWWHVWHG LQ ELRDWFXIFHLRQRVL VX® KH D VG $iF

LQFOXGHYV YDULDWLRQ LQ FUDQLDO RRESKRWMDMRIWIQGD PPV NWQ &
'DEEV HW DO



JURP D SROLWLFDO SHUVSHFWLYH LW DW D@ SRUWHPE®\ VRR BOQTEV
RUJDQLVDWLRQV DQG KHWHURJHQHRNVQSRBRPOW WD WQK/D GKE B H Q(
EHIRUH WKH YDVW ODQGV RI 1XEL KWHLWXPWH G EWM VZ B AW W R H
FRPSRVHG E\ FRUUHODWHG JURXSY DQG LQGHSHQGHQW FKLHIGH

W LV DOVR LPSRUWDQW WR SRLQW HRKRWQ R/KIDAD L XEQ® (S RIGIVWR ©
3KDUDRQLF ODQGV FRODWVRYR ®@HEG WEK DB MHK FK PRBPAHEHFW ZHHQ W
(J\SWLDQV LQ WKH VRXWK ZDV FRQIZKREBVES WK © 'WLHQU L R BL P
.HUPD 7|U|N

,Q JHQHUDO ERWK PLOLWDU\ DQG RZ®EOMH®RIV WU WWHYBHIWU R RSYOKIL
IlLUVW DQG WKH VHFRQG FDWDUDFW RI WKH ULYHU 1LOH QDPHG
FRQTXHVW RI WKH DUHDV EHWZHHQ WHKH (MMHFWR QQ L QZ3H WHK B O VIRV
XVK 8SSHU 1XELD

7KH 7KHEDQ 3KDUDRKYV IRFXVHG SULPDXEDD RQ IV HD WRX-VPISMU W |
SROLWLFDO VXSUHPDF\ RI .HUPD DQG WR UH HVWDEOLVK 3KDUD
XSULVLQJ DIJDLQVW WKHLU HQHPLHKNDQVF UR WU RQXE LLI) SHWPR QG
UHFRYHU\ RI WKHVH VLWHV DQG WKH I VKENGT XH QWK HRIQBOUR'D VE!
7|U|IN

3KDUDRKV WN\@KXWHW\ VHQW DUPLHV WR 1XELD LQWRBR®HDQEBRHUS
QDWXUDO UHFRXUVHV ORUNRW KN F KR [U B X B DIV H D ALHG W2
DGPLQLVWUDWLYH V\VWHP RI (J\SW WHF HDDWHAIGR VE WL E H X E ISUQ HV |
DUWLVDQV WKDW ZRUNHG IRU D JR QH YV Q/RIDGWL RUX OLHG ZEK\LBR D Q
ZDV GHVLJQDWHG E\ WKH 3KDUDRKHWR WHPSH DQG FRQWURO WKH

'XULQJ WKLV SHULRG FDPSDLJQV PRIG WK WEWHIQVR LD BRGT
PLOLWDU\ IRUFHV FRQTXHUHG WKH VRXWKWKB EGDVRKQEHRIZHHX
UHVXOWHG LQ PRUH QHJDWLYH DQG LGHDOL]HG VWHUHRW\SHYV

LFRQRJUDSK\ VHH $QWKRQ\ ,Q WG DB QWLDRIH UG RUARWN U \DH\G R
DSSHDUHG LQ RIILFLDO WH[WV D VFZHOSWDY Q RIXIDH RAYRI B QMOHU H
6PLWK

PC%3] v }((] ] 0 }8Z BV «+W $}%] 0 Ju P « }( Ep ] ve

(J\SWLDQ WH[WV DQG LPDJHV SURYLGI®VWWQR A YBIQE H\DXERU G Y QHD?
UHJLRQV DQG SHRSOH ZHUH PDLQWDLQB® DRIG HK 13X B USIRRIGLE DF |
OLQNHG WR KRZ WKH H[SDQVLRQLVW SRZHU ZRUNHG DQG UHS!I
ZHDYH PHQWDO LPDJHV RU VRFLDO WIRQP DH\QMDA QR @K HV KD WP D.

7KHLU FRQVHTXHQFHYV DUH FREBHOQNQH ZD/QW KPS RAUH B
JURXSV

7KH GDZQ RI WKH H[SDQVLRQ RI WKMX\DBWWDQHQRQDM HG GXBH(
SRUWUDLWY RI NLQJV VODXJKWHULQXDBQWPEHWVDQRRPPB® \ WFLHXF
3DOHWWH +RZHYHUSWEWLRWYKQWFFBIPEDEG WY IRHWWNVVGLUHFWO\
KRZ WKH HQHPLHV ZHUH LGHQWLILHGSBBW LYW HWHKRIWMNSHP L BV
GLVWLQJXLVKDEOH Q @ KELOFW WAOKHH VBARHDQUD\R K DGYDQFHV ZLWK ERZ
FURZG UHIHUUHG WR LQ LQVFULSWHRWYX HD ¥ HPEM W2 LRH WWFKKHH G U R
FORWKHY DQG VNLQ FRORXU WKDW BDWIHKLWKR WXSWRQQ WIHISW



JLIXUHK VNHWFK RI D VAHH)GI 2BREB [E RSDIUR R WADKIHN WIRPEQRIGHS L F W
SKDUDRK ILJKWLQJ DJDLQVW 1XELDQ HQHPLHV 'UDZL

5HIOHFWHG LQ EDWWOHV DQG SROLWLFDO SODQV RI GRPLQDVW
ERUGHUV UDLVHG E\ WKH (J\SWLD Q VDENWZKIRIA) FX K MPMIHDDY A R D)
1XELDQ LQWHUDFWLRQV LQ WHUPV RI SRVLWLRQ VXSHULRULW
GHILQLQJ RWKHUQHVYV LV D KLJKO\ QANLKWHR W QS IDQ & IHW RQIDRQ B k
LOQWHUHWKQLF FRQWDFW %DUWK V QRW RQOTKL \P IHIDLMPHDWR 8 §
D FRVPRJRQLFDO YLHZ Rl SURWHFWLRQWBHD UQYMG WIKIK BHHD HRR \ W
(J\SW ILIKWisfefKDRKLFK LV UHSUHWD & QWHIBP £0 VG YIR DMDHIW ,\@ K
SKDUDRK LV FRQVLGHUHG DV NHHSHHhai! DK WK BWRL@H KRG VKR
DJDLQVW WKH HQHPLHV RI WKH RUG®O W QXDIGHU D FINW RZRIH GJ B W L
FKDRV 6PLWK

7DNLQJ LQWR FRQVLGHUDWLRQ WKHHMEHILF R IG HQHAGLIA N L% DUHADKE
FXOWXUDO VHW RI HYDOXDWLYH DUHIXHRQBEUH WMDRUWKV XPH WKI
GLIIHUHQFHV EHWZHHQ (J\SWLDQV DG ® RVBKRY LIGHRX X 6D Q HLH
FULWHULD ,Q WKLV FRQWH[W FRHGLVWHE B HZ IL\G K G IHRVULH IQITVA U
SHUFHLYHG LQ 3KDUDRQLF UHSUHVHQWDWLRQV DQG GLVFRXUVF

7KH (J\SWLDQV KDG WR HODERUDWHHVUPEROVHVKDW ZWKRG RIH1
WKUHDW DQG DV DQ LQIHULRU JURBOG 7UKKVWRXE&W XRJHHMWK QLPL
FRQWUDVW DQG GLIIHUHQWLDWLRQ %DUWK +

(FRQRPLF IHDWXUHV DOVR SOD\HG ® RHQWSWR 1)RELHD Q Q QWKHHU
(J\SWLDQ H[SDQVLRQ® WRMEUY DOKIHE VEDRGE F WY LWPORK \DOMLQV  LQF|
RVWULFK HJJV DQ® [RYRWKHURRUWGRXW 7EEDHW OWHPMH QWK HLU UR
DFWLYLWLHV EHF QMHD LAPISIRNJMLD/Q MQNXMROGY BIL B HUHQMWQW JURXSV

+XPDQ VHUYDQWY DQG FDSWLYHV ZHUH KOW RQR N KHWW $ DENRADH.V
GLVFXVVHV FRHUFLYH ZRUN SUDFWLP\G ZOG WK HYRDIW VY L \WR
GXULQJ WKH (J\SWLDQ H[SDQVLRQ EKRREK DSKERDPRPHRARKG@WY R

7D[ UHFRUGV LQ (J\SW FRQWD L QW.IPRS® WW DRWG T XD QUKLHNID[VE DR
DV WD[HV ZHUH SDLG LQ LYRU\ JRVHU YHDRRQY DQIGPBOLVR QG VF



XVK %LDQFKL 'KHQ IRFX$R®L\RQFNE& B\ WIX[DRWULRL®D RV
DQDO\WLQJ WKH LFRQRJUDSKLF GRFXPHBQWIDDFHRWQY RRI (IXEWD ® Q
(J\SW

&RQVLGHULQJ HWKQLF FRQWDFW DV HQWDQJOHPHQWY RQH FI
PDWULFHV RI VRFLDO DQG SROLWLEFP®QM DO DWR R GHRAHNBIQG L
ERUGHUV DV PDQLGMYDFLWPRIQY HRQ WE&HNVKH VXEMHFWLYLWLHV RI
OLYH LQ RU FURVVHG GHPDUFDWH Gl LCROQQMBLVH V ¥ WD QVGK HF KVDXQUILHR W
WKURXJK GLYHUVHR@WHMNFWLY H[BIFEOMQ ERBVWKKL ERSDFW RI F’
RXWHU HOHPHQWYV %DUWK +

$Q H[DPSOH RI DQ DQRQ\PRXV SRUWUPLDODRVHS WRSAMSBHERQ EH
7KHEDQ WRPE RI +X\ 77 5HSUHV HBMOGLIMRIOAW LOQ & KFHD SWRIPEH V
SD\PHQW E\ WKH 1XELDQV WR (J\SW QLQBOIX®HQUXE LORWWHH[® L\EK.
KDLU DGRUQHG ZLWK W\SLFDO 1XELDUULQDOWKBQE &AL QUK YV
WKHLU DUPV WR WKHLU QHFN 'DYLHV6XG& EPDGHQHXJIIHVBOWY
WKHVH VXEMHFWYVY YLD WKH 1LOHS QDHNH /RZQU E M WI\ISMQ WKHLI

$QRWKHU SLFWXUH IURP WKH VDPH WEREQUKWIW @RIVH UKE LW R
LPDJH WZR UHG KDLUHG DQG GDUN VN MG UMRP D@ ® DHDURQ P
FDUU\LQJ FKLOGUHQ 5LJKW EHIRUHEWX® VRH QL ZLWKY WD HGR K DRY
FRORXUHG DQG DGRUQHG ZLWK HTXLEPHR W X\E KD AXCOMWDX WHN U R
IHDWKHUV DQG FORWKHV PDGH RISR QWHDON VN RQR/L JIK.Q XK UKW W K\
PDWHULDO WULEXWHV FDSWLYHV DQGDQRE®NKEMWQRIUWRKHL)XSRA
EHWZHHQ +RUHPKHE DQG WKH 1XELDQ 0HDHIHQV Kl BA\H UG XQURMDD E
UHYROWY GLSORPRWRXUQHGR WO QR GYKWKKH PIKEEBQVIRYHUQF
'DZDW DQG .XVK ZHQW WR (J\SW WRJELIDOLWUHEXMWRHWRE GISRWL

JLIXUKM VNHWFK RI D SDQQ VRLQVKRIQ7 WHEDZDWRPEKREZEQY 1XELD (
ZRPHQ DQG SULVRGMUVUDZQWJIWR WKH DXWKRU



,Q WKH WRPE RI +RUB PWHE DMV DSWDHXBHRHUGN LXOELIVD\Q R IUFHDSAN WR EH \
DUHDV ZKLFK UHIOHFWV WKH LQF UWMW LGXU Q&'PE¥BUHR | RIUSIWLQ
RIILFLDOV ZHUH UHSUHVHQWHG FREBSWHIIWMW R QXSWHEXRIL S U LD
BRXWK ILIJXUH ,Q DQRWKHU VFISQHO YJESMIXDRW FURPHNX BHD L
1XELDQ FDSWLYHV LV WDNHQ E\ IRUGRRVRQWMBIUQRIV R H R Z\@ U\LHE DX W i

JLIXUHM VNHWFK RI D VRAH®R A DR WK H RDNWRWHE TV WRPE LQ 6DTTD
Rl 1XELDQ SULVRQHUV (* OXVHR &L YIUPR I$QF EEN RACKRHI IDEXRN K

7KH WRPE LPDJHV IURP 7KHEHV DQG 6QFRDVUP WEGELEBWH RIKHR
VRFLHW\ EHFDPH LPSRUWDQW LQ (JLPWJIHV WRIQWRPSRW.WH RIQRR
WKDW H[DJJHUDWLQJO\ H[SUHVV WKIHV FIRQFRGALDWLIRYH RV RW B M V HRVM
LQIHULRULW\ DQG VXEMHFWLRQ LQLFRIFKIUDBKD LWHVRARZQUHDQ @
LPDJHV DV WD[RQRPLF SDWWHUQYV KD YR UWORS FRH L QW HFUWSHDHWRHUG/
IURP WKH ZRUOG RI LWV VXEMHFW OHVNNOD UHVXO0 WS ®&W KR
VKRZQ E\ WKHVH VFHQHV LW LV FQOHCH | WK B MW QWK (R SIWFILDQ \H ¢
GLVSOD\ HWKQLF HOHPHQWYV ZKHQ \WXHHGVWHKHRWK\SHYLR U MWU R

$V D FRQVHUYDWLYH VRFLHW\ WKDW ZRSWL BGHWEHRXGH &RW R JHH |
RI WKH RUGHU DQG UHSUHVHQWDWLRQJVIDQEGVWDWRHWKDRYV DO
SUHYLRXVO\ PHQWLRQHG WKH (J\SWLEHL® Q4O DWIGYV GAH UG H D PALIO
LFRQRJUDSK\ &RQVLGHULQJ WKH H[SH® LHEW mRIXUXHLD\WQ \GHH/NE
HWKQLF SRUWUDLWY WKDW JR EHXEQG QVKKEW HSLFIDHOQ BH SBHHY A 8

0O uvse }(vPIS]SIIVIWER JQ 0o]( %}-PICIRRS] « ]v

2QH Rl WKH LPDJHV LQ WKH 7KHED@DWRPEIRE WRH VEBULBHIRIIUR
SDLQWLQJV WKDWSVRKRE W KH GV B/RIGMREMQGL Q B WW HIXEQDQV LW
HDUV DQG QHFN RQDOLPRIYLQ JGBRGEHUYLW\G B ®IGFWIHEGEGLQHU Y
-/ ILIXUH 7KLV UHSUHVHQWDWLR@WNDVXEK \D VY DULRXY P HQEAL D
FRORXU WKDW FOHDUO\ VKRZV KL\ EHVOK@LFWRWDM LK IDVQ GQRES I Q &
(J\SW XQGHU FRQGLWLRQV DQG FLUFX®O VYDHE HWRWACIBW DYILHN Q@ B!
EXW PD\ EH D UHVXOW RI WKH YR O RQ VHIDWWUHYODOGE RAGVH E3H\D D 1D IR



JLIXUHM VNHWFK RI 1XELDR L&QDYWKHUWRPELRWHDUHPKDE 77 "UIL

'HSLFWLRQV LQ WKH WRPE RI RI 7MD®RYH WUDLWWK DA HQRILR\L &
1XELDQV 'DYLHV 066 3HFN H YV RIPVWWWKDHE IRV @/ WLAE KV KHHD W
LQ WKH VRXWKHUQ VWHUHRW\SLFDO UHSUHVHQWDWLRQ WR WK
H[SUHVVLYH DQG VXJJHVW WKH 1XELDQKILWH W HSUHHV BV WKKH (Y
LQFOXGLQJ 1XELDQWKDQNLYW DN BOMBIE VILGEH W KIHQ2GBPYV /DFF

$UUDLV ,Q WKH VDPH VFHQH WK HR DXOER.DHJG VERIOESEBIHVUNE XZWK R S ¢
VHW Rl SHUFXVVLRQV KDQJLQJ IURP BH¥NQHFNLJIJBEYHHV OB6FK |
VKDSHG GUXPV ZHUH SOD\HG HVSHFLBOWD G H \ XFEW DUH/O IGHIRIXY.
(PHULW

JLIXUHM VNHWFK RI VROGLHUYV DQG D SHUFXVVLRQDVZWQLIQEW WH |
DXWKRU



2ZWKHU UHSUHVHQWDWLRQV RI WKH VMSRH DLQQE&/ W Q XPXELW F)IRQ
IRZHU 1XELD D ZDOO SDLQWLQJ LQ WIKWHDWRFPH RW VMEAE X\Q \KIRWL B
VFHQH ZKLFK LV UHPDUNDEO\ VLPLRPE RMR7 MEKEQ XKH U B XNV b RGH. WY
7UR\ SODWH , ILJXUH 7KLV W IDRQADO\WILW\ %R WXL WHH\S WDH B
FRQVLGHUDEOH VLPLODULWLHY DQYXHEXOBRWW LG HFROW RXKDO KDNLKQ
HYHQ WKH EUDLGH®R WD WKHMH VL PLYWDKEBPWLHY VXJIJHVW WKDW E
SHUFXVVLRQLVWY ZKR ZRUNHG LQ 1XELD DQG LQ (J\SW

JLIXUHM VNHWFK RI WKHIFRQXWHEDIOQWKRHWWRBE RUDZHRIVEN\KWKH C

(YHQ WKRXJK FDSWLYHV DQG VHUYDQWYV DUH SUHVHQW LQ
DQRQ\PRXV 7KLV IDFW DOORZV XV WR IDDWKBHKWDY®BHM [ E\HWH @I F
(J\SW (YHQ WKRXJK WKHVH FDSWLYHVDQRG\PRXSUH YR DNYHGQ
UHSUHVHQWDWLRQ VWLOO ZRUNV DV1RYMWXHKPWWH UW KH UW FDR Y7
GRFXPHQWY GHVFULELQJ WKH URXWR@RDRWLRQ HLERXW VWIKM \( B\ S
XVXDOO\ EHHQ ORVW E\ WKH WLPH WKH\ DUULYHG LQ (J\SW

%DVHG RQ LQIRUPDWLRQ IURP UHO IMFRYQHEO \ QWFID WU F H GALIDWHY FHIN
LQJGRP /RSULHQR KLJKOLJKWV WKH IRRVWIKEHNH. W X RN H/FRF Y DWK
VXFK DV DGRSWLRQLELHY\SMOLLDWL DD AL MLWHKQM \ RUL VG FFSOH VHU!

JURP WKLV SHUVSHFWLYH LWQWGHHBARY HOL IOH T L QUK DYV (\W\KSHX
GHFLGHG WR DFFHSW DQG DGDSW WR RKHWYIQHZ HRIHYROQF
UHSUHVHQWDWLRQV RI WKH 1XELD@FEQW®WLW HM WKOQWX AU WHDW R
DVVXPHG VLOHQFH RU GLVVROXWLRQOR IHV KM\ KU HR\S\. ALY ( B\
SRSXODWLRQV LQ FRRWKHU JUHSUMRBGWHDWL GDQFHUV DQG PXVL
DIJHQF\ LQ WKH QHIRQ LIDQMLRQG X ORUS SURMHFW RI GRPLQDW
1XELD LQFRUSRUDWHY PHQ DQG ZRPH@®RERP [ GRLHNMKI IRQ W QRVWH.U L
H[FKDQJH XQGHU RIILFLDO SRZHU 7OLW ARPISREMH WV RIXQ G QFROXF



WKURXJK SUDFWLREH RUVGODY¥HWNKGMWZBIRKM HDHEEQHSWRSIOHWHJUDW
ZRUOG +RZHYHU WKLV UHDOLW\ RRIOCQWERWULDY LIRY KERW K K LESH
GLFKRWRP\

$FNQRZOHGJLQJ WKH DJHQF\ Rl WKHWB RKBEPSOHWW NREWHDG
LPSRVVLELOLW\ RI WKH H[LVWHQFH FRQIRUB1JWHKH VS UG MB\FW. R\
3KDUDRQLF GLVFRXUVH (YHQ LI VFKMRODVWKHKE YGLDBRSWHG WH
JURZLQJ PRQROLWKLM QQRG\GILV KR W RFRML\B RORWHUHRWSLJIIV DQG

LW LV QHFHVVDU\ WR SHUFHLYH WKRLUQBJRWEDWLR G H DSE
WUDQVIRUPDWLRQ DQG UHVLVWDQFSRZHMYHRDQ EH L QBRALDIOH W
ZKLFK VXEMHFWY UHDFW LQ D P X ORGLRMXVGIR @Y ZDRVWKMGL PG RAH @
FXOWXUDO GLIIHUHQFHYV DUH FRQFHGQHG [ ARBP ZQ M[KQ B J FE\R IPLSVD
WHQVLRQV DQG VWUDWHJILHY WKDW ZHUH LPSRVHG E\ WKH RIILF

,Q VXFK D FRQWH[WU I XQRW 3B BB GZ RE WIKD WMG WX\GMNPWDOXHYV D
UHVXOW Rl WKH HKAK B® PH EMHQWZ HDHGS \BNKKLHF K/ X E RAIRGL\QLDAWHH Q W Z L
FRQIOLFWLYH HOHPHQWVY 7KRPSVRRULWDWLY&R QMG KUHQ IRW W
WKH RXWVLGHU LQ WKH (J\SWR 1XEHBRGHRFEWHRW WKQLFMWRRQFNR
DQG SRVVLEOH UMALIDQVIDDHFU\GQ\ (DB WIOSWKMHSQWWWURQV RI 1X

%H\RQG WKH ULJLGLW\ RI WKH SUHIHWWMIFEKO@IDWKIHREQ ¥ XRIW B ILNDVD |
PDUNHG ZLWK GLVWLQJXLVKLQJ IHDWXUIROQWV HRNUQR OHRIR WRPE B\
WUDQVIRUPDWLRQ WR QHZ FXOWXUDO DIILOLDWLRQV %KDEKD

7KXV HYHQ LI DQRQ\PRXV VXFK LQGLYDGXNR@QW MRAVSHESO HD
UHSUHVHQWDWLRQV PDQLIHVW DVRD WK H RFIWERDOR(J VEKH. DV BQ
RSSRVLWLRQ WR WK H FLUKHHYF H6 YRA RVQK HYD IWRWHPWDNMHG E\ WKH
DXWKRULVHG YHUVLRQV RI RWKHUQNVW V%WKIDHE KXOW XU DD FRDGA
H[LVWHQFH LQ WKH EOHQG RI WHQDSURSVLIXELRQ RO HREQYWNQ
3KDUDRQLF VRFLHW\ H[SUHVVHG SUHYRR®VOD QU RXHE®FWK M K
VIQFKURQLVDWLR Q\W UHRYZHIUO DW E H (D DEFWPIEH J DRI GVK KHLXELDQ SUH
WKH (J\SWLDQ LFRQWDWLRKQ\F YBIS UMRIAQE B Q@I LFPHDUMY WKDW D
IURP WKH DFWLRQV Rl UHDOLW)\ \§KWHNVBOU WS UMR/HHRMWHIDW HF QIV Q5L
DQG SHRSOHVY VXEMHFWLYLWLHWIXQ HWKB QR WH @ KD\ OLLW H \RW
ZLWKLQ WKH VWDWH %RXUGLHX

}v ope]lv

3ULRU WR WKH H[LVWHQFH RI (J\SWHNM§HWHBRUHEHQWD M ER @\ RH
ZDV SRVVLEOH WR S\§MWHY SHHW S\W R WL(YR XWRKZHDUG D HLKKE R X U V
H[SHULHQFH LQWHG®WWRQWKDWGERR®W EQQYWWDBWLRQYWXXULQJ
SURFHVVHV FRQWUDVWLQJ HOHPHQ@DWDV PRIID K WL 050 VIEO® \ P® LK
H[SUHVVLRQ Rl RWKHUQHVV OLQNHG WR VXEVHUYLHQFH 7KHVF
FKDUDFWHUV HPXODWLQJ H[SHULHQ FGIVQRH VR MGLGH WK RS B GF WKV
DFFRUGLQJ WR WKH WRSLF YLVLRQ WPSROIH @ HU HJDSWODWHGFRQ
WKH 1XELDQ DJHQF\ LQ WKH (J\SWLDQ FRQWH[W 7KLV LV KRZH
GLVFRXUVH Rl GLFKRWRP\ EHWZHHQ RRSWLDREOKNURQGE VIRWHR QY H |
DQG D EUHDN LQ WKH KHJHPRQLF VWUXFWXUH Rl WKH (J\SWLDQ

6RPH RI WKH IHDWXUHV HPERGLHG ELBNIOHWERY RIUW SBR\QMBIXEG L



ULJLG UHVWULFWLRQ RI WKH UHS U HWHHW DR LK DALWWR XUW KRR
LQLWLDO LPDJHV RI VWHUHRW\SH RIKM\KH LWFARISH/ RZIHH B HPHISUF
GHSLEWLRQ RI GDLO\ OLIH RI 7KHEDQ WHKKH MWW\ E I6XIEW\ LW R.
UHSUHVHQWDWLRQV DV KXPDQ SURMHIEMN\R GEH MU BN UK DAGKHE G
SRZHU DQG E\ WK H XEDHQNFN URQ W KHR QBHT X WQ®/FO \H LA DISMKIURP W
UHSUHVHQWDWLRQJRWDHOXAHQ WKH UHSUHVHQWDWLRQ LV LPPXQF

Z (E v -

$QWKRQ\ ) %RUHLJQHUV LQ $QFLHQW (J\SW 7KHEDQ ORPE 3I
(LJKWHHQWK /RQDBWRW\ %ORRPVEXU\

$UuuUDLV 12V )HLWRV OLOLWDUHV QDV %LRJUDILDWVGIRU BHWOQR
,GHQWLGDGH 6RFLDO VRE D ;9,,, 'LQDVWLD &&Q ENBVR VKHEL B!
'LVVHUWDWLRQ 1LWHUyL 8QLYHUVLGDGH )HGHUDO )OXPLQHQV!

%DUWK ) *UXSRV eWQLFRV H VRWV -)URW WHILLDHRKQDIDWS GHIG
(WQLFLGIM®H3IDXOR (GLWRUD GD 8QHVS +

%KDEKD + /RFDO GD &&&BWRKURUL]RQWH (GLWRUD GD 8)0*
%LDQFKL "®LO\ /LIH RI WKHHYXYWESRWV *UHHQZRRG 3UHVV
WRXUGLHX2 BRGHU 6LPEYRLIGHR -DQHLUR %HUWUDQG %UDVLO
%RXUGLHX$3FRQRPLD GDV 7TURFDOWMR QDXOWRLEEBE3

&RVWD 6 '"HVSURYLQFLDOL]DQ®RR3PV6KR OR®RDVMID © WKRRVQAVOW
&LIrQFLDV 6RFLDLV%:

&KDPSROOLR@A@WWUHY pFULWHYV GT1eJ\SWH HWDAH M XHUIH HQ 'L G R\

'DEEV * DQG 6 =DNU]JHZVNL &UDQLRPHWULF 9DULDWLRQ D
DW WKH 3+HUHWBPHUQFDPW &RXWQDO RI 3K\VLFDEXSQWKURSRORJ)\

'DEEV * - & 5RVH DQG 0 =DEHFNL RI $NKKHN BW R DU BKQMHH K DRV
IURP D &DSLWDO &LW\ ,Q 6 ,NUDP (I\SWLDIQUWD. RO WbF KDIDRGIRIJ \

$QLPDOV DQG WKH/HLGH®RQEFUEHWWRQH 3UHVV =

'DYLHV 1 GH * DQG $ 7OHUGR®EURI +X\ 9LFHUR\ RI 1XELD LQ
7XWDQNKDRRGQGRQ 7KH (J\SW ([SORUDWLRQ 6RFLHW\

'DYLHV 1 GH * DQG $ $OFUGRWHUI\SWLDOR®EDLQWKDBUJIR 8QLYFH
&KLFDJR 3UHVYV

(PHULW 6 OXVLF DQG OXVLFLDQV H®8&/$) {RRGF ORSHEL®U I
(J\ASWROMRM $QJHOHV 8&/$ =

*HHUW] &  QWHUSUHWDOMRSGCGRWGEXOQYHUDR /7& (GLWRUD
*LYHQ O 7KH $UFKDHRORJ\ RI WRKHGRROBRXVWGHGJH

*ULPDO 1% +LVWRU\ RI $QFREHRWG(J¥YSODFNZHOO 3XEOLVKLQJ
+DOO 6'D 'LiVSRUD ,GHQWLGDGHV H ®HH®GIRD 6 R\ |&QANWHX UBLWRU



HPS % - ,PSHULDOLVP DQG (PSLUB 130 1HZ .LODGRP/ E\ S
"KLWWDNMHSHHGDOLVP LQ WKHE&PPELHGWH RUDBEULGIH 8QLYHUVLV

HPS % - $QFLHQW (J\SW $QDWRP\/RQD RQY5RXMOHERIH

/IRSULHQR $ 60ODYHU\ DQG 6HUYUWKGHGYR (QF)BRRSGHGLDH |
(J\SWRORM $QJHOHV 8&/$ =

OHVNHOO 2EMHFW :RUOGV LQ RQIRLHDWIHUISW

ORNKWDU * DQG - 9HUFRXWWHU  NKWDW URRMIX 0 MR EFEHHUWDFD % Q *
$ EIULFD $OWRJIJDDXOR EWLFD :;:, /:,,

ORUNRW 5KH %ODFN 3KDUDRKV (J\SWIQWGRXELDXQEERREGUYV

I1DYUIWLORYi + DQG ODBGHEDQ HPE 7UDFLQJV ODGH E\ 1RUPD
*DULV 'DYKHV*ULIILWK ,QVWLWXWH 8QLYHUVLW\ RI 2[IRUG

29&RQQRU 1HZ .LQJGRP DQG 7KIQUGH ,GWHIUIMHWGLBWH.BR

2T&4RQQRU DQGMQBLHQR\AGI\SW D 6RPPPEUCLHGYWRIDPEULGJH 8QL"
+

5LJJV & DQG - %DLQHV (WKQLRIFW\ HBEYS$( (QBRROR SH G HM C
(J\SWRORM $QJHOHV 8&/$ =

6lYH 6| GHUEHUJK 7 DQGiZ .TQBGRP 3KDUDRQLF 6LWHV WKH )L
SDUWLOOH 3DXO cVWU|P

6PLWK 6 :UHWFKHG .XVK (WKQLF ,GHQWLWLHY DQQ (WS QGDUI
/IRQGRQ 5RXWOHGJH

6PLWK 6 (WKQLFLW\ DQG & XTKMX (JNS WQ D7Q / RRQBIRX V B R XM H
+

7/[UIN / %HWZHHQ 7ZR :RUOGV WKH )URQWLHU S5RBELRDSHHW ZF
% & * $/HLGHQ %ULOO

:LONLQVRQ & . DQG (@\SWIODQ :DOO 3DLQWLQJV 7KH OHWUR
&ROOHFWLRQ RIHERWRWPNOHWH OHWURSROLWDQ OXVHXP RI $UW



dZ uEZ}E-

eULND OD\QDWIWDUPUDPRV#JPDLO FRP UHFHLYHG IKIRD® OBKH O
8QLYHUVLGDGH GH 6mR 3DXOR 863 UEKHRNAV R RHDMVH FIXQ MHKQW/D\
$QFLHQW 1HDU (DVW

&DUROLQD BBOREBGIDPD YHOOR]D#KRWPDLO FRP UHAHL YUHREP KWKIH
8QLYHUVLGDGH GH 6mR 3DXOR 863 DAKHH WY WKKH L/\D DR U B WHRIJY F
1HDU (DVW ,Q VKH ZDV DZDUGHG XD /REKOORZDRICS ZIRW NWM G|
'PpSDUWHPHQW GHVWHLHWIOMM- WpWEHIDXVpH GX /RXYUH

5HQQDQ /HP®WO #FDP DF XN LV D &DPEULGJH RORVWDAK' (PPDQGK
&ROOHJH 8QLYHUVLW\ RI &DPEULGJHK RBA LW ZFXWQIRPOK HPRIWD
1XELD DQG LV LQYROYHG LQ ILHOGZRUN LQ (J\SW DQG 6XGDQ

*LVHOD &KIRSRWKDSRW#JPDLOUFRBR' IWHRFPH IWKHHG SIGHEYHHUD\CL GO GML Q
8)) 6KH ZDV D YLVLWLQJ VWXGHQW 1\Q 8K HHS DWW RH G\ PEIUS
CQVWLWXW leU .XQ$WB KMFXR FIKHV H5 KKHLBXL VLFKKHH QPLVH QL Y HU V LW |\
FXUUHQWO\ WHDFKHV DQG VXSHUYLSRYVEERR MY RD G ®DWHV N BVXFH
/IDERUDWRU\ RI (J\SAMR ORBLRQY DA 8QLY KBRVEIGHD GH »P@HUDR

%HQMDPLQ B KQWR/RQ#YDP DF XN UHFHLYHG KLV BJULGRP WH H \
QRZ DVVLVWDQW FXUDWRU LQ WKHQ$VEBEDEHH 3D UXNWRHKXPW /RQERE

BUR3 ODXWLRIVPDWLF#XQL PXHQVWHU GH UHFHLYHG KLV 3K' IUR
'$$' SRVWGRFWRUDO IHOORZ DW WKH (XWWRBWX\WK HeU$ UFKLR C
gVWHUUHLFKLVFKHQ $NDGHPLH GHU :tWVIHHOQYWRDIRUHE RQG VWRK
8QLYHUVLWIW 0<QVWHU

&DUPHQ OXxR]FIpWAHQ PXQ SHU#JBPR'L ©DRRGL GLDWB D WR XW KH ORR® |
WKH 8QLYHUVLWp 3DXO 9DOpU\ ORQWSIBISW®IL # UO R WZIKTHXUH HAMK H LG
805 + $UFKpRORJLH GHV BRFLpWpV OpGLWHUUDQPHQQHV +
UHODWLRQVKLS ZLWK IXQHUDU\ SUDFWAUKHW EDVHHO LRW HVKH Q
eJ\SWLHQQHWRBH VBKH RXYUH

ODUFHOR BUIBGH#XVS EU LVFDRHIHF WK VWR LW\QDIEHWEH SR YIDUWAR
KH LV D PHPEHU RI RMKWM K/ID BRFD WRWHIFHHLY HB VAL V+3HKULQ $VV\UL
WKH 8QLYHUVLWp 3DULV 3DQWKpRBOLORWHE RQ QMK H H A5/ D UHNMHKE
6FLHQFHV GH OT$QWLTXLWp +LVWR LpLHRMWHS UHK KROWRS K H OGH KCHI(
RQ WKH HFRQRPLF KLVWRU\ RI OHVRSROVBREXP HQ WYX GLRR THC-
/DUVD

JIELR $PRULP 9DHLWRDPRULPYLHLUD#JPDLO FRP UHFRIRYW&HKL\
8QLYHUVLGDGH )HGHUDO GR 5LR *UD (DGJH G B \6\KFOF LD)W*H5 L Q- W K™
SRVWFRORQLDO DQG '"HFRORQLDO 6eDX@&WBV&BWDYHQVLBOG6& GR



