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7KHPDLQVWUHDP FRQWHPSRUDU\ DUW ZRUOG LV VXGGHQO\ VKRZLQJ LQWHUHVW LQ
´$, DUWµ� :KLOH WKLV KDV HQOLYHQHG WKH SUDFWLFH� WKHUH UHPDLQV VLJQLÀFDQW
GLVDJUHHPHQW RYHU ZKR RU ZKDW DFWXDOO\ GHVHUYHV WR EH FDOOHG DQ ´$,
DUWLVWµ� 7KLV DUWLFOH H[DPLQHV VHYHUDO FODLPDQWV WR WKH WHUP DQG JURXQGV
WKHVH LQ DUW KLVWRU\ DQG WKHRU\� ,W DGGUHVVHV WKH FRQWURYHUVLDO HOHYDWLRQ
RI VRPH DUWLVWV RYHU RWKHUV DQG DFFRXQWV IRU WKHVH FKRLFHV� DUJXLQJ WKDW
WKH DUW PDUNHW DOLHQDWHV $, DUWLVWV IURP WKHLU ZRUN� )LQDOO\� LW SURSRVHV
WKDW $, DUW·V LQWHUDFWLRQV ZLWK DUW LQVWLWXWLRQV KDYH QRW SURPRWHG QHZ
FUHDWLYH SRVVLELOLWLHV EXW KDYH LQVWHDG UHLQIRUFHG FRQVHUYDWLYH IRUPV DQG
DHVWKHWLFV�

(0 (Y[ HUK [OL4HYRL[
,Q 2FWREHU RI ���� &KULVWLH·V EHFDPH WKH ÀUVW PDMRU DXFWLRQ KRXVH WR SODFH D ZRUN
RI ´$, DUWµ XQGHU WKH KDPPHU� 7KH ZRUN ZDV 3RUWUDLW RI (GPRQG %HODP\ �)LJXUH ��� D
ORZ�UHVROXWLRQ LPDJH� FOHDUO\ D SRUWUDLW� YDJXHO\ (GZDUGLDQ� SULQWHG RQ FDQYDV DQG
KXQJ LQ D JLOGHG IUDPH� ,WV DXWKRUV� WKH )UHQFK DUW FROOHFWLYH 2EYLRXV� KDG QR HVWDE�
OLVKHG KLVWRU\ RU UHSXWDWLRQ DV DUWLVWV� QRU ZDV WKH ZRUN WHFKQLFDOO\ LQQRYDWLYH �%DLOH\�
����E�� 0RUH LPSRUWDQWO\� GHVSLWH LWV DOJRULWKPLF RULJLQV WKH SRUWUDLW LV GHHSO\ FRQ�
VHUYDWLYH� LW ORRNV OLNH ZKDW \RX ZRXOG DOUHDG\ H[SHFW WR ÀQG LQ DQ DUW PXVHXP�

&KULVWLH·V HOHYDWLRQ RI 2EYLRXV ZDV FRQWURYHUVLDO� QRW OHDVW DPRQJVW WKH FRPPXQLW\
RI DUWLVWV ZKR KDYH EHHQ PDNLQJ ZRUN ZLWK FRQWHPSRUDU\ $,�PDFKLQH OHDUQLQJ DO�
JRULWKPV IRU \HDUV �%DLOH\� ����E��)ORULGD� ������ ,Q MXVWLI\LQJ WKHLU FKRLFH� &KULVWLH·V
H[SODLQHG WKDW2EYLRXV KDG OLPLWHG KXPDQ LQWHUYHQWLRQ LQ WKHZRUN �6FKQHLGHU	5HD�
������ 7KLV LV XVHG DV HYLGHQFH IRU D VWURQJHU FODLP� WKDW WKLV LV WKH ÀUVW DUWZRUN WR EH
VROG DW D PDMRU DXFWLRQ KRXVH WKDW ZDV ´FUHDWHG E\ DQ DOJRULWKPµ� ,Q IDFW� &KULVWLH·V
OLVW ´*$1 �*HQHUDWLYH$GYHUVDULDO 1HWZRUN�µ DV WKH SRUWUDLW·V VROH DXWKRU �8QNQRZQ�
������
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)LJXUH �� ´3RUWUDLW RI (GPRQG %HODP\µ� *HQHUDWLYH $GYHUVDULDO 1HWZRUN SULQW RQ
FDQYDV� ����� �� 2EYLRXV��

7KH ZRUN VROG IRU ��������� QHDUO\ �� WLPHV LWV HVWLPDWHG YDOXH �8QNQRZQ� ������ 7KH
VDOH PDUNV D VLJQLÀFDQW PRPHQW� EUHDFKLQJ D ORQJ�DFNQRZOHGJHG GLYLVLRQ EHWZHHQ
GLJLWDO DUW LQ LWV YDULRXV IRUPV DQG PDLQVWUHDP FRQWHPSRUDU\ DUW �0&$�� ,W SURYHG
WKDW WKH SUHVWLJH DQG FDSLWDO QRUPDOO\ UHVHUYHG IRU 0&$ FDQ� LQ SULQFLSOH� ÁRZ LQWR
GLJLWDO DUW� 7KLV KDV JLYHQ $, DUW DQ HFRQRPLF LPSHWXV� %XW� DV 0F&RUPDFN HW DO� QRWH�
WKHUH LV QR UHDO FRQVHQVXV DV WR ZKDW $, DUW DFWXDOO\ LV �0F&RUPDFN HW DO�� ������ ,W LV
FOHDU IURP WKH FRQWURYHUV\ DURXQG WKH &KULVWLH·V VDOH WKDW WKHUH LV DOVR VLJQLÀFDQW GLV�
DJUHHPHQW DV WRZKR RUZKDW GHVHUYHV WR EH FDOOHG DQ ´$, DUWLVW�µ 7KLV SDSHU H[DPLQHV
VHYHUDO FODLPDQWV WR WKH WHUP DQG JURXQGV WKHVH LQ DUW KLVWRU\ DQG WKHRU\� ,W H[DPLQHV
WKH HIIHFW RI WKH VXGGHQ LQWHUHVW IURP WKH DUW PDUNHW RQ WKLV TXHVWLRQ DQG DUJXHV WKDW
$, DUW·V LQWHUDFWLRQV ZLWK 0&$ KDYH QRW SURPRWHG QHZ FUHDWLYH SRVVLELOLWLHV� UDWKHU
WKH\ KDYH UHLQIRUFHG ROG IRUPV DQG DHVWKHWLFV�

;OL +PNP[HS +P]PKL
&RQWUDU\ WR &KULVWLH·V· FODLPV� 3RUWUDLW RI (GPRQG %HODP\ LV IDU IURP WKH ÀUVW DUWZRUN
FUHDWHG E\ DQ DOJRULWKP WR EH VROG DW D PDMRU DXFWLRQ KRXVH� $UWLVWV OLNH )ULHGHU
1DNH DQG 9HUD 0ROQiU SLRQHHUHG DOJRULWKPLF LPDJH JHQHUDWLRQ ZLWK FRPSXWHUV LQ
WKH ����V� (YHQ DUWLÀFLDO LQWHOOLJHQFH DOJRULWKPV� WKRXJK WKRURXJKO\ GLIIHUHQW WR WKRVH
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XVHG WRGD\� KDYH EHHQ XVHG WR PDNH DUW VLQFH ����� +DUROG &RKHQ� WKH ÀUVW SUDFWL�
WLRQHU RI $, $UW� GHYRWHG PRVW RI KLV OLIH WR WKH SUDFWLFH� EXW KLV ZRUNV UDUHO\ DWWUDFWHG
�� RI WKH SULFH SDLG IRU 3RUWUDLW RI (GPRQG %HODP\ �0F&RUPDFN HW DO�� ������ /LNH RWKHU
SLRQHHULQJ FRPSXWHU DUWLVWV� WKH PDUNHW YDOXH RI KLV ZRUN UHPDLQV VXUSULVLQJO\ ORZ�
)RU WKHLU SDUW� PRVW HDUO\ FRPSXWHU DUWLVWV ZHUH FRQWHQW ZLWK WKH VPDOO DPRXQW RI
DWWHQWLRQ WKH\ UHFHLYHG� RWKHUV ZHUH RSHQO\ KRVWLOH WR WKH DUW PDUNHW� 1DNH VWRSSHG
H[KLELWLQJ DOWRJHWKHU� FODLPLQJ WKDW ´WKH FDSLWDOLVW DUW PDUNHW LV WU\LQJ WR JHW KROG RI
FRPSXWHU SURGXFWLRQVµ �:DOHZVND� ������ +H QHHG QRW KDYH ZRUULHG� GLJLWDO DUW·V
HQGOHVV UHSURGXFLELOLW\ ZDV LQFRPSDWLEOH ZLWK WKH RQH�RII� OLPLWHG�HGLWLRQ DSSURDFK
SURSDJDWHG E\ WKH JDOOHU\� PXVHXP DQG ELHQQDOH �3DQJUD]LR 	 %LVKRS� ������ 0&$
PHDQZKLOH KDV SDVVHG RYHU GLJLWDO WHFKQRORJ\� LQVWHDG IRFXVVLQJ RQ ROG PHGLD IRU
LWV ULFK PDWHULDOLW\ DQG UDULW\ �%LVKRS� ������ 7KH PDUNHW SOD\V D FOHDU UROH LQ WKLV�
6KDQNHQ ������ QRWHV WKH WUHPHQGRXV LQÁXHQFH WKDW FDSLWDO H[HUWV RQ0&$GLVFRXUVHV
�6KDQNHQ� ����� S� ����� $FFRUGLQJ WR %LVKRS ������ WKH FRQWLQXHG SUHYDOHQFH RI DQD�
ORJ PHGLD WHFKQRORJLHV LQ PDLQVWUHDP DUW ´>VD\V@ OHVV DERXW UHYROXWLRQDU\ DHVWKHWLFV
WKDQ LW GRHV DERXW FRPPHUFLDO YLDELOLW\µ �%LVKRS� ������

%\ FRQWUDVW� GLJLWDO DUW PXVW EH PDGH DUWLÀFLDOO\ VFDUFH� j OD %LWFRLQ� WR DFW DV DQ HIIHF�
WLYH FXUUHQF\� D FRQFHVVLRQ WKDW DUWLVWV XVXDOO\ UHIXVH� $OO RI WKLV LV VXPPDULVHG LQ
%LVKRS·V FRQFHSW RI WKH ´GLJLWDO GLYLGHµ� GLJLWDO�JHQHUDWLYH�FRPSXWHU�QHZ PHGLD
DUW �RU ZKDWHYHU \RX ZDQW WR FDOO LW� RSHUDWHV LQ D ÀHOG RI LWV RZQ� PDUJLQDO WR 0&$
DQG LWV PDUNHW �%LVKRS� ������

7KH DXFWLRQ RI 3RUWUDLW RI (GPRQG %HODP\ IRU DOPRVW KDOI D PLOOLRQ GROODUV UHSUHVHQWV D
PDMRU EUHDFK RI WKH GLJLWDO GLYLGH� ,W LV ZRUWK DVNLQJ ZK\ WKLV ZRUN ZDV VR VXFFHVVIXO
LQ DWWUDFWLQJ FDSLWDO DQG ZK\ WKLV ZDV VHHQ DV LOOHJLWLPDWH E\ PDQ\ LQ WKH FRPPXQLW\
RI SUDFWLFH�

;OL )YPJVSL\YZ
,Q WKH OHDG XS WR WKH DXFWLRQ RI 3RUWUDLW RI (GPRQG %HODP\ FXUDWRU -DVRQ %DLOH\ UHSRUWHG
WKDW WKH VDOH KDG DQJHUHG PDQ\ LQ WKH $, DUW ZRUOG �%DLOH\� ����E�� 3XWWLQJ DVLGH IRU
D PRPHQW H[DFWO\ ZKRP WKLV ´$, DUW ZRUOGµ LQFOXGHV� LW LV FOHDU WKDW 2EYLRXV GLG
H[SHULHQFH D VHYHUH EDFNODVK IURP PDQ\ DUWLVWV ZRUNLQJ ZLWK $,� 6XSHUÀFLDOO\� WKLV
GLVSXWH DSSHDUV WR FHQWUH DURXQG 2EYLRXV· XQFUHGLWHG XVH RI RSHQ VRXUFH VRIWZDUH
ZULWWHQ E\ 5REELH %DUUDW �0F&RUPDFN HW DO�� ������ :KLOH WKLV ZDVZLGHO\ FRQGHPQHG
RQOLQH� WKH EDFNODVK KDV OHVV WR GR ZLWK WKH OHJLWLPDF\ RI XVLQJ RSHQ VRIWZDUH LQ WKLV
ZD\ WKDQ ZKR KDV WKH ULJKW SURÀW IURP LW�

2EYLRXV· SURFHVV LV QHLWKHU XQFRPPRQ LQ ´$, DUWµ QRU LQ DUW DQG GHVLJQPRUH EURDGO\�
,Q DUW WKHRUHWLFDO ODQJXDJH� WKH SURFHVV FDQ EH XQGHUVWRRG DV EULFRODJH� 7KH WHUP� LQ�
WURGXFHG WR (QJOLVK E\ WKH )UHQFK DQWKURSRORJLVW E\ &ODXGH /pYL�6WUDXVV� LV RFFDVLRQ�
DOO\ WUDQVODWHG DV ´WLQNHULQJµ EXW KDV QR H[DFW HTXLYDOHQW LQ (QJOLVK �/RXULGDV� ����� S�
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����� /pYL�6WUDXVV SUHVHQWV WKH EULFROHXU LQ RSSRVLWLRQ WR WKH HQJLQHHU� 7KH EULFROHXU
QHHG QRW XQGHUVWDQG RU PDNH WKHLU WRROV� WKH\ UHGHÀQH WKHP IRU WKHLU RZQ SXUSRVHV�

,Q WKH FRQWH[W RI JHQHUDWLYH DUW� WKLV XVXDOO\ PHDQV ÀQGLQJ H[LVWLQJ WHFKQRORJLHV DQG
UHSXUSRVLQJ WKHP IRU FUHDWLYH HQGV� )RU WKH YDVW PDMRULW\ RI DUWLVWV ZRUNLQJ ZLWK
FRQWHPSRUDU\ $,� WKLV LV VWDQGDUG SUDFWLFH� 7KH 0DFKLQH /HDUQLQJ IRU $UWLVWV �PO�D�
FRPPXQLW\ KDV PDQ\ WXWRULDOV WKDW WHDFK DUWLVWV KRZ WR SXW $, DOJRULWKPV WR XVH�
WKH\ GR QRW WHDFK WKH XQGHUO\LQJ PDWKHPDWLFV WR DQ\ VLJQLÀFDQW GHJUHH� 7KH DLP
DSSHDUV WR EH WR RSHQ WKHVH WHFKQRORJLHV WR FUHDWLYH SUDFWLFH ZLWKRXW UHTXLULQJ WKH
OHYHO RI WHFKQLFDO OLWHUDF\ GHPDQGHG E\ FRPSXWHU VFLHQFH MRXUQDOV DQG FRQIHUHQFH
SDSHUV� 7KH RSHQ VRXUFH FRPPXQLW\ KDV DOVR VLJQLÀFDQWO\ HQDEOHG WKLV SURFHVV� 0DQ\
FRPSXWHU VFLHQWLVWV DQG DUWLVWV VKDUH FRGH RQOLQH IRU RWKHUV WR H[SHULPHQW ZLWK� WKLV
LV KRZ %DUUDW·V ZRUN ZDV SXEOLVKHG DQG XOWLPDWHO\ XVHG E\ 2EYLRXV�

$ FRQVHTXHQFH RI EULFRODJH LQ $, DUW LV WKDW LQ ODUJH SDUW� PXFK ZRUN ORRNV WKH VDPH�
:LWK *$1V DV ZLWK RWKHU DOJRULWKPV OLNH 'HHS'UHDP DQG SL[�SL[� WKH DHVWKHWLF LV
VWURQJO\ GHWHUPLQHG E\ SDUWLFXODU LGHQWLÀDEOH YLVXDO IHDWXUHV DWWULEXWDEOH WR WKH QHW�
ZRUN DUFKLWHFWXUH�

%HFDXVH VR IHZ DUWLVWV ZRUNLQJ ZLWK $, ZULWH WKHLU RZQ DOJRULWKPV� WKLV OHDGV WR D
UDFH WR PDNH ZRUN ZLWK QHZ DUFKLWHFWXUHV EHIRUH WKHLU DHVWKHWLF LV ´XVHG XSµ �%DLOH\�
����D��

6RPH DUWLVWV FUDIW WKHLU RZQ DHVWKHWLF E\ FXUDWLQJ RU FUHDWLQJ WUDLQLQJ GDWD� +HOHQD
6DULQ DQG $QQD 5LGOHU� IRU H[DPSOH� WUDLQ PRGHOV RQ WKHLU RZQ FUHDWLYH ZRUN� GUDZ�
LQJV� SDLQWLQJV� DQG SKRWRJUDSK\� 6DULQ·V ZRUN �)LJXUH �� WDNHV RQ DQ LOOXVWUDWLYH
KDQGPDGH TXDOLW\ GHULYHG IURP KHU RZQ VW\OH� GHVSLWH LWV DOJRULWKPLF SURYHQDQFH�
:KLOH WKH ZRUN GRHV GLVSOD\ VRPH DOJRULWKPLF ´DUWHIDFWVµ WKHVH DUH EOHQGHG ZLWK IHD�
WXUHV ZKLFK UHÁHFW ´WKH DUWLVWV KDQGµ� 6DULQ HQJDJHV H[SOLFLWO\ ZLWK WKH WHUP ´EULFR�
ODJHµ� EXW XQOLNH 2EYLRXV VKH KDV VXIÀFLHQW FRQWURO RI WKH IRUP WR FUHDWH D XQLTXH
VW\OH�

;OL ,UNPULLYZ
8QOLNH WKH EULFROHXU� WKH HQJLQHHU KDV WHFKQLFDO PDVWHU\ RI WKHLU WRROV DQG WKH DELOLW\
WR JHQHUDWH DOJRULWKPLF LQQRYDWLRQV� ,Q WKH KLVWRU\ RI JHQHUDWLYH DQG FRPSXWHU DUW�
PDQ\ DUWLVWV RI WKLV NLQG KDYH EHHQ VXSSRUWHG E\ WKH DFDGHP\ UDWKHU WKDQ WKH PDUNHW�

7KLV KDV DOZD\V EHHQ WKH FDVH IRU JHQHUDWLYH DQG QHZ PHGLD DUW� (DUO\ FRPSXWHU
DUWLVWV &RKHQ DQG 1DNH ZHUH ERWK SURIHVVRUV� $UWLVW�DFDGHPLFV OLNH $KPHG (OJDP�
PDO �5XWJHUV�� 7RP:KLWH �9LFWRULD 8QLYHUVLW\ RI:HOOLQJWRQ� DQG *HQH .RJDQ �1<8�
DUH VLPLODUO\ SRVLWLRQHG WRGD\� 6RPH ODUJH WHFK FRPSDQLHV QRZ DOVR SHUIRUP WKLV SD�
WURQDJH� ZLWK DUWLVWV OLNH DUWLVWV OLNH 6RXJZHQ &KXQJ DW %HOO /DEV DQG 0LNH 7\ND DW
*RRJOH�

�



)LJXUH �� ´/RRNLQJ IRU +LGGHQ 0HDQLQJ LQ :URQJ 3ODFHVµ� 61*$1 WUDLQHG RQ
VNHWFKHV� ����� �� +HOHQD 6DULQ��
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0DULR .OLQJHPDQQ LV DQ H[HPSODU IRU WKH HQJLQHHU LQ $, DUW� 7KRXJK KH GRHV QRW KDYH
D WUDGLWLRQDO DFDGHPLF EDFNJURXQG �6SUDWW� ����� KLVZRUN LV VXSSRUWHG E\*RRJOH DQG
LV WHFKQLFDOO\ DV ZHOO DV DHVWKHWLFDOO\ PDVWHUIXO� ,W LV WHOOLQJ WKDW� DIWHU WKH RXWFU\ RYHU
WKH &KULVWLH·V DXFWLRQ� WKH RWKHU KDOI RI WKH DUW PDUNHW·V DXFWLRQ GXRSRO\� 6RWKHE\·V�
FKRVH .OLQJHPDQQ·V ZRUN IRU WKHLU GHEXW LQWR $, DUW�

)LJXUH �� ´0HPRULHV RI 3DVVHUVE\ ,µ� &RPSRVLWLRQ RI PXOWLSOH *$1V� &XVWRP KDQG�
PDGH FKHVWQXW ZRRG FRQVROH WKDW KRVWV WKH $, FRPSXWHU DQG DGGLWLRQDO
KDUGZDUH� �� ; �� ; �� FP� 7ZR ��µ VFUHHQV � ���� [ ���� � FXVWRP IUDPHG�
��� [ ���� [ ��� FP� ��� ð ��� ð �� FP (GLWLRQ ��� � �$3� ����� �� 0DULR
.OLQJHPDQQ� 3KRWR� 21.$26��

0HPRULHV RI 3DVVHUVE\ , �)LJXUH �� LV D GXDO FKDQQHO YLGHR LQVWDOODWLRQ RI LQÀQLWH GX�
UDWLRQ� 7KH WZR GLVSOD\V QDYLJDWH WKURXJK WKH ODWHQW VSDFH RI WKH QHXUDO DOJRULWKP�
)DFHV HPHUJH DQG GLVVROYH OLNH VPRNH� 7KLV ZRUN LV PXFK FORVHU WR WKH EOHHGLQJ HGJH
RI $, DUW� FUHDWLQJ DQ HQWLUHO\ QHZ DHVWKHWLF H[SHULHQFH� \HW LW VROG IRU DURXQG D WHQWK RI
WKH SULFH SDLG IRU 3RUWUDLW RI (GPRQG %HODP\ �8QNQRZQ� ������ $ OLNHO\ UHDVRQ IRU WKLV
LV WKH DUW PDUNHW·V FRQWLQXHG REVHVVLRQ ZLWK PDWHULDO REMHFWV� SDLQWLQJV DQG ZRUNV
RQ SDSHU VWLOO PDNH XS WKH YDVW PDMRULW\ RI ZRUNV DFTXLUHG �6KDQNHQ� ����� S� �����
0HPRULHV RI 3DVVHUVE\ , PD\ EH PRUH FROOHFWLEOH WKDQ \RXU DYHUDJH GLJLWDO ÀOH GXH WR
LWV SK\VLFDOLW\� EXW DFFRUGLQJ WR DQ LQVLGHU DW &KULVWLH·V� ´FROOHFWRUV JHW FRQIXVHG DQG
FRQFHUQHG DERXW WKLQJV WKDW SOXJ LQµ >AFDSSHOOD]]R@�
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;OL *VU[LTWVYHY` (Y[PZ[Z
,Q DGGLWLRQ WR HQJLQHHUV DQG EULFROHXUV ZKR XVH $, LQ WR SURGXFH ZRUN� WKHUH DUH
PDQ\ FRQWHPSRUDU\ DUWLVWV ZKR XVH WKHLU SUDFWLFH WR PDNH ZRUN DERXW $,� :LWK WKH
JURZLQJ SRSXODU LQWHUHVW LQ $,� PDQ\ DUWLVWV KDYH WXUQHG WKHLU DWWHQWLRQ WR KRZ WKHVH
WHFKQRORJLHV VKDSH KXPDQ H[SHULHQFH DQG UHSUHVHQW WKH ZRUOG�

7KLV LV DFKLHYHG LQ D PDQQHU GHVFULEHG E\ 3DQJUD]LR DQG %LVKRS DV

GHFHOHUDWLRQ� GH�IDPLOLDULVDWLRQ DQG UHPDWHULDOLVDWLRQ RI WKH GLJLWDO H[�
SHULHQFH� >ZKLFK@ RIIHUV D IRUP�ÀJXUH RI UHVLVWDQFH WKDW LV LQH[WULFDEO\
ERXQG WR WKH GLJLWDO� EXW DOVR FULWLFDO RI LW��3DQJUD]LR 	 %LVKRS� �����

7KHVH DUWLVWV RIWHQ XVH $,� EXW WKHLU ZRUN LV LQIRUPHG E\ WKH KLVWRU\ RI 0&$ DQG
WKHLU DHVWKHWLF LV QRW VR VWURQJO\ ERXQG WR WKH YLVXDO DUWHIDFWV RI FRQWHPSRUDU\ $,
DOJRULWKPV�

+LWR 6WH\HUO·V 7KH &LW\ RI %URNHQ :LQGRZV ������ GRFXPHQWV LQGXVWULDO $, DQG VXUYHLO�
ODQFH WHFKQRORJLVWV DWWHPSWLQJ WR WHDFK DQ $, WR UHFRJQLVH ZKDW VKH FDOOV WKH ODQJXDJH
RI EURNHQ JODVV� 7KH ZRUN� SUHVHQWHG LQ YLGHR DQG VRXQG DUW� KLJKOLJKWV WKH DEVXUG
VSHFWDFOH� 7UHYRU 3DJOHQ·V 0DFKLQH 5HDGDEOH +LWR ������ UHYHDOV WKH SDXFLW\ RI H[SUHV�
VLRQ LQ $, HPRWLRQ GHWHFWLRQ DOJRULWKPV� 7KH ZRUN WDNHV WKH IRUP RI D ODUJH�VFDOH
SKRWRJUDSKLF W\SRORJ\ SUHVHQWHG LQ D JDOOHU\ VHWWLQJ� %HORZ HDFK SRUWUDLW LQ D SVHXGR
PDFKLQH�UHDGDEOH IRUPDW LV DQ DQQRWDWLRQ WKDW UHYHDOV WKH $,·V SUHGLFWLRQ RI KHU HPR�
WLRQ EDVHG RQ WKH LPDJH� 7KLV FROORFDWLRQ TXHVWLRQV WKH PDFKLQH�UHDGDELOLW\ RI HPR�
WLRQ DQG UHYHDOV WKH DEVXUGLW\ RI VRPH UHVXOWV� ,Q D VLPLODU PDQQHU� -DPHV %ULGOH·V $F�
WLYDWLRQV ������ SUHVHQWV DQ $, DOJRULWKP·V LQWHUQDO UHSUHVHQWDWLRQV DV D SKRWRJUDSKLF
VHULHV� 7KH ZRUN UHYHDOV KRZ WKHVH UHSUHVHQWDWLRQV DUH IXUWKHU DQG IXUWKHU DEVWUDFWHG
IURP DQ\WKLQJ D KXPDQ PLJKW UHFRJQLVH� 7KHUH LV D FOHDU DEVXUGLVW VWUHDN WR WKHVH
ZRUNV� 7KH DUWLVWV VHHP FRQFHUQHG ÀUVW DQG IRUHPRVW LQ UHYHDOLQJ WKH VWUDQJHQHVV RI
WKHVH V\VWHPV�

$OO RI WKHVH ZRUNV DUH SUHVHQWHG LQ D JDOOHU\ VHWWLQJ DQG PRVW JLYH PDWHULDO IRUP WR
GLJLWDO UHSUHVHQWDWLRQV� $HVWKHWLFDOO\� WKH ZRUNV VLJQDO DVVRFLDWLRQ ZLWK LQVWDOODWLRQ�
YLGHR DUW� DQG FRQWHPSRUDU\ SKRWRJUDSK\� :KLOH WKHUH KDV EHHQ D QRWLFHDEOH JURZWK
RI H[KLELWLRQV IHDWXULQJ WKH SUHYLRXV FDWHJRULHV RI $, DUWLVWV� PDQ\ 0&$ LQVWLWXWLRQV�
OLNH WKH 9LHQQD %LHQQDOH IRU &KDQJH� KDYH EHHQ PRUH LQFOLQHG WR IHDWXUH DUWLVWV ZLWK
DQ HVWDEOLVKHG SUDFWLFH LQ 0&$�

;OL (SNVYP[OTZ
,Q DGGLWLRQ WR YDULRXV GLVWLQFW ZD\V LQ ZKLFK DUWLVWV XVH $,� WKHUH KDV DOVR EHHQ D
PRYH E\ FHUWDLQ DUW LQVWLWXWLRQV DQG WKH SUHVV WR SUHVHQW WKH DOJRULWKPV WKHPVHOYHV
DV DUWLVWV� 7KLV SDSHU ZLOO QRW FRQVLGHU WKH SRVVLELOLW\ WKDW WKH DOJRULWKPV GHVHUYH
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DXWKRUVKLS� SOHQW\ KDV EHHQ ZULWWHQ DERXW WKLV TXHVWLRQ LQ WKH KLVWRU\ RI JHQHUDWLYH
DQG FRPSXWHU DUW �VHH H�J� 2·+HDU ������� 0F&RUPDFN HW DO� �������� 0F&RUPDFN
HW DO� ������ XSGDWH WKLV GHEDWH IRU ´$, DUWµ DQG ÀQG WKDW FRQWHPSRUDU\ DOJRULWKPV
�H�J� *$1V� GHHSGUHDP� SL[�SL[� DUH QRW IXQGDPHQWDOO\ GLIIHUHQW ZLWK UHJDUGV WR DX�
WKRUVKLS IURP SUHYLRXV JHQHUDWLYH SURFHVVHV �0F&RUPDFN HW DO�� ������ *LYHQ WKDW
PDQ\ DUWLVWV ZKR ZRUN ZLWK $, GRFXPHQW WKHLU SURFHVV WKRURXJKO\ RQOLQH LW LV SRVVL�
EOH WR VHH ZLWK JUHDW FODULW\ KRZ LGHDV GHYHORS� 7KHVH DUWLVWV VKRZ D SUDFWLFH OLNH DQ\
RWKHU� 'HVSLWH WKLV LW LV FOHDU WKDW LQ QXPHURXV FDVHV ZKHUH MRXUQDOLVWV XVH WKH WHUP
´$, DUWLVWµ WKH\ DUH UHIHUULQJ WR DQ DOJRULWKP RU PDFKLQH�

,Q GHVFULELQJ WKH 3RUWUDLW RI (GPRQG %HODP\ RQ WKHLU ZHEVLWH� &KULVWLH·V FODLP

7KLV SRUWUDLW� KRZHYHU� LV QRW WKH SURGXFW RI D KXPDQPLQG� ,WZDV FUHDWHG
E\ DQ DUWLÀFLDO LQWHOOLJHQFH� �8QNQRZQ� �����

$V PHQWLRQHG� WKH\ OLVW ´*$1µ DV WKH SRUWUDLW·V VROH DXWKRU� 1RWDEO\� WKH FRS\ULJKW
QRWLFH GLUHFWO\ EHORZ PDLQWDLQV 2EYLRXV· FODLP WR WKH LQWHOOHFWXDO SURSHUW\ DQG FRQ�
VHTXHQWO\ WKH UHYHQXH� 7KRXJK WKH )UHQFK FROOHFWLYH KDYH EHHQ KHDYLO\ FULWLFLVHG
IRU SURÀWHHULQJ� &KULVWLH·V� LW VHHPV� DSSURDFKHG 2EYLRXV DQG QRW YLFH YHUVD �%DLOH\�
����E�� &KULVWLH·V KHDG RI SULQWV DQG PXOWLSOHV H[SODLQHG WKDW WKH ZRUN ZDV FKRVHQ
EHFDXVH ´2EYLRXV WULHG WR OLPLW WKH KXPDQ LQWHUYHQWLRQ DV PXFK DV SRVVLEOHµ �6FKQHL�
GHU 	 5HD� ������ 2I FRXUVH� 2EYLRXV RQO\ OLPLWHG WKHLU RZQ LQYROYHPHQW� WKH ZRUN
LV WKH FROOHFWLYH VXP RI D JUHDW GHDO RI KXPDQ ODERXU� QRW RQO\ RQ WKH VLGH RI WHFK�
QRORJLFDO LQQRYDWLRQ� EXW LQ WKH DFFXPXODWHG YLVXDO FXOWXUH HQFRGHG LQ WKH WUDLQLQJ
GDWD� 7KH GLYLVLRQ RI ODERXU DIIRUGHG E\ RSHQ VRXUFH SUDFWLFHV FUHDWHV GLVWDQFH EH�
WZHHQ WKH ZRUN DQG WKH DUWLVW� DQG DOLHQDWHV WKH PDQ\ FRQWULEXWRUV IURP WKH SURGXFW
RI WKHLU ODERXU� ,Q WKH FDVH RI 3RUWUDLW RI (GPRQG %HODP\� %DUUDW·V FRGH ZDV LWVHOI EDVHG
RQ VRIWZDUH ZULWWHQ E\ 6RXPLWK &KLQWDOD DQG WUDFHDEOH WR WKH RULJLQDO JHQHUDWLYH DG�
YHUVDULDO QHWZRUN DOJRULWKP �*$1� FRQFHLYHG E\ ,DQ *RRGIHOORZ �0F&RUPDFN HW DO��
������*RRGIHOORZ HW DO�� ������

7KH GLVWDQFH WKDW VRIWZDUH FUHDWHV EHWZHHQ DUWLVWV DQG WKHLU ZRUN LV IXUWKHU LQÁDWHG
E\ D PDQQHU RI ZULWLQJ ZKLFK GRZQSOD\V KXPDQ LQYROYHPHQW LQ WKH FUHDWLYH SURFHVV�
:KHQ $KPHG (OJDPPDO H[KLELWHG KLV ZRUN DW 1HZ <RUN JDOOHU\ +* &RQWHPSRUDU\�
0DVKDEOH UHSRUWHG

6FLHQWLVW $KPHG (OJDPPDO ZHQW IURP GRLQJ DUWLÀFLDO LQWHOOLJHQFH
UHVHDUFK WR DWWHQGLQJ KLV ÀUVW DUW H[KLELW LQ &KHOVHD��8UJLOHV� �����
�HPSKDVLV DGGHG��

6LPLODUO\ RXWODQGLVK FODLPV DUH PDGH LQ DQ DUWLFOH RQ $UWV\ ZKLFK FODLPV RI (OJDP�
PDO·V ZRUN WKDW ´MXVW OLNH D UHDO HPHUJLQJ DUWLVW� WKH DOJRULWKP LV DERXW WR KDYH LWV ÀUVW
RQH�PDFKLQH VKRZµ DQG WKDW LW KDV ´SOHQW\ RI URRP IRU FDUHHU JURZWKµ �&KXQ� ������

(OJDPPDO� IRU KLV SDUW� DSSHDUV WR HQFRXUDJH WKLV LQWHUSUHWDWLRQ� ,Q D SDSHU RQ WKH

�



ZRUN ��(OJDPPDO HW DO�� ������ KH DQG KLV FR�DXWKRUV DUJXH WKDW WKHLU DOJRULWKPGHPRQ�
VWUDWHV FDSDFLW\ IRU FUHDWLYLW\� /LNH PXFK RWKHU ZRUN LQ FRPSXWDWLRQDO FUHDWLYLW\� WKH
DXWKRUV VXSSRUW WKLV FODLP ZLWK D ´FRPSXWDWLRQDOO\ IHDVLEOHµ EXW XQYHULÀHG SV\FKR�
ORJLFDO WKHRU\�

(OJDPPDO·V ´&UHDWLYH $GYHUVDULDO 1HWZRUNµ �&$1� LV D YDULDQW RI WKH *$1GHVLJQHG
WR PDLQWDLQ GLVWDQFH IURP H[LVWLQJ H[DPSOHV LQ WKH GDWDVHW� ,Q WKHLU SDSHU� (OJDPPDO
DQG FRDXWKRUV VKRZ WKDW KXPDQ VXEMHFWV �0HFKDQLFDO 7XUN ZRUNHUV� FDQQRW GLVWLQ�
JXLVK EHWZHHQ WKH &$1 RXWSXWV DQG PRGHUQ�FRQWHPSRUDU\ DEVWUDFW ZRUNV �(OJDP�
PDO HW DO�� ������ 7KRXJK PXFK LV PDGH RI WKLV UHVXOW LQ WKH SDSHU� DV VRFLRORJLVWV
KDYH DUJXHG VLQFH WKH ����V DUW DSSUHFLDWLRQ LV QRW LQQDWH EXW OHDUQHG >��@� 7KH UH�
VXOWV� WKHQ DUH SHUKDSV DQ LQGLFWPHQW RI WKH GLVWDQFH EHWZHHQ ´KLJKµ DUW FXOWXUH DQG
SRSXODU FXOWXUH UDWKHU WKDQ HYLGHQFH RI D UDGLFDO QHZ FUHDWLYLW\�

0RUHRYHU� WKH VLJQDWXUH YLVXDO DUWHIDFWV RI WKH *$1 DUH FOHDUO\ SUHVHQW LQ (OJDPPDO·V
ZRUN� QRU DUH WKH LQGLYLGXDO H[DPSOHV DV YLVXDOO\ GLYHUVH DV WKH SDSHU VXJJHVWV�

)RU WKH H[LVWLQJ LQVWLWXWLRQV RI 0&$·V PDUNHW� WKH DOLHQDWLRQ RI DUWLVWV IURP WKHLU ZRUN
KDV DQRWKHU PRWLYDWLRQ� 0XFK RI WKH LQWHUHVW LQ $, DUW VWHPV OHVV IURP WKH DUW WKDQ LW
GRHV WKH ´$,µ� $V 0F&RUPDFN KDV QRWHG

7HUPV VXFK DV ´$UWLÀFLDO ,QWHOOLJHQFHµ LQKHUHQWO\ FDUU\ DVVXPHG PHDQ�
LQJ� DQG WKH YDOXH RI WKLV IDFW KDV QRW HVFDSHG QXPHURXV HQWUHSUHQHXUV
DQG PDUNHWLQJ GHSDUWPHQWV �0F&RUPDFN HW DO�� ������

)RU 0&$ LQVWLWXWLRQV OLNH &KULVWLH·V� DWWULEXWLQJ DXWKRUVKLS WR WKH DOJRULWKP LV JRRG
EXVLQHVV� 6HOOLQJ WKH ÀUVW ZRUN FUHDWHG E\ D QRQ�KXPDQ LQWHOOLJHQFH LV D UDGLFDO DQG
GLVUXSWLYH SURMHFW� VHOOLQJ D ZRUN E\ VRPH XQNQRZQ GLJLWDO DUWLVWV� QRW VR PXFK�

;OL4HYRL[ HUK *VUZLY]H[P]L (LZ[OL[PJZ
6R ZK\ ZDV 2EYLRXV· ZRUN VR VXFFHVVIXO LQ DWWUDFWLQJ FDSLWDO" 7KH SRUWUDLW SOD\HG
ERWK WR ´DUWLÀFLDO LQWHOOLJHQFHµ DQG WR WKH GHPDQGV RI WKH PDUNHW IRU FROOHFWDELOLW\�
:KHQ DVNHG DERXW WKHLU LQQRYDWLRQ LQ FUHDWLQJ WKH ZRUN� 2EYLRXV· +XJR &DVHOOHV�
'XSUp UHVSRQGHG WKDW ´ZH SUHVHQWHG LW LQ VXFK HDV\� QRW�VXEWOH ZD\� VLQFH LW·V UHDOO\
HDV\ WR FRPSUHKHQGµ �%DLOH\� ����E�� 2EYLRXV ZHUH DOVR ZLOOLQJ WR GLVFODLP DXWKRU�
VKLS DQG KLJKOLJKW WKH UROH RI WKH DOJRULWKP�

7KH PDWHULDOLW\ RI WKH ZRUN LV DOVR VLJQLÀFDQW� 7KH SRUWUDLW PD\ EH WKH ÀUVW ZRUN RI
WKLV JHQHUDWLRQ RI ´$, DUWµ WR EH VROG DW DXFWLRQ EXW LW LV DOVR SURIRXQGO\ QRQ�GLJLWDO�
WKH ODUJH IRUPDW SULQW� WKH JLOGHG IUDPH� WKH VW\OH KD]\ EXW VXJJHVWLYH RI SUH�PRGHUQ�
:HVWHUQ SRUWUDLWXUH� 5DWKHU WKDQ VRPHWKLQJ QHZ� WKH SRUWUDLW UHÁHFWV ROG IRUPV DQG
DHVWKHWLFV�

,Q $, DUW WKHUH LV DQ RSSRUWXQLW\ WR FUHDWH QHZ DHVWKHWLF PRGHV DQG H[SHULHQFHV�

�



.OLQJHPDQQ·V YLGHR LQVWDOODWLRQ ZRUN JLYHV VRPH LQGLFDWLRQ RI ZKDW IRUP WKLV PLJKW
WDNH� +RZHYHU� DOO HYLGHQFH VXJJHVWV WKDW WKLV ZLOO QRW DSSHDO WR WKH PDUNHW LQ WKH
ZD\ WKDW FDQYDV SULQWV DQG JLOGHG IUDPHV GR� 'LJLWDO DUW GRHV QRW OHQG LWVHOI WR
FRPPRGLÀFDWLRQ DV GR ZRUNV RQ SDSHU� )RU WKLV UHDVRQ� WKH SUHVWLJH DQG FDSLWDO
IURP 0&$� WKRXJK GUDZLQJ DWWHQWLRQ WR WKH VFHQH� PD\ FRPH DW WKH SULFH RI FUHDWLYH
LQKLELWLRQ�

9LMLYLUJLZ
%DLOH\� -� �����D�� +HOHQD VDULQ� :K\ ELJJHU LVQ·W DOZD\V EHWWHU ZLWK JDQV DQG $,
DUW� ,Q $UWQRPH� KWWSV���ZZZ�DUWQRPH�FRP�QHZV������������KHOHQD�VDULQ�ZK\�
ELJJHU�LVQW�DOZD\V�EHWWHU�ZLWK�JDQV�DQG�DL�DUW

%DLOH\� -� �����E�� 7KH $, DUW DW FKULVWLH·V LV QRW ZKDW \RX WKLQN� ,Q $UWQRPH�
KWWSV���ZZZ�DUWQRPH�FRP�QHZV������������WKH�DL�DUW�DW�FKULVWLHV�LV�QRW�ZKDW�
\RX�WKLQN

%LVKRS� &� ������� 'LJLWDO GLYLGH� &RQWHPSRUDU\ DUW DQG QHZ PHGLD� $UWIRUXP� ������
���²����

&KXQ� 5� ������� ,W·V JHWWLQJ KDUG WR WHOO LI D SDLQWLQJ ZDV PDGH E\ D FRPSXWHU RU D KX�
PDQ� ,Q $UWV\� KWWSV���ZZZ�DUWV\�QHW�DUWLFOH�DUWV\�HGLWRULDO�KDUG�SDLQWLQJ�PDGH�
FRPSXWHU�KXPDQ

(OJDPPDO� $�� /LX� %�� (OKRVHLQ\�0�� 	0D]]RQH�0� ������� &DQ� &UHDWLYH DGYHUVDULDO
QHWZRUNV� JHQHUDWLQJµ DUWµ E\ OHDUQLQJ DERXW VW\OHV DQG GHYLDWLQJ IURP VW\OH QRUPV�
DU;LY 3UHSULQW DU;LY������������

)ORULGD� 5� ������� 6KDSLQJ WKH DUW RI DL� (PLO\ VSUDWW FXUDWHV DUW H[KLELWLRQ IRU PDMRU
LQWHUQDWLRQDO IRUXP RQ WKH UHVSRQVLEOH XVH RI DL� ,Q &ROXPELD 8QLYHUVLW\ 'DWD 6FLHQFH
,QVWLWXWH� KWWSV���GDWDVFLHQFH�FROXPELD�HGX�VKDSLQJ�DUW�DL�HPLO\�VSUDWW�FXUDWHV�DUW�
H[KLELWLRQ�PDMRU�LQWHUQDWLRQDO�IRUXP�UHVSRQVLEOH�XVH�DL

*RRGIHOORZ� ,�� 3RXJHW�$EDGLH� -�� 0LU]D� 0�� ;X� %�� :DUGH�)DUOH\� '�� 2]DLU� 6��
&RXUYLOOH� $�� 	 %HQJLR� <� ������� *HQHUDWLYH DGYHUVDULDO QHWV� $GYDQFHV LQ 1HXUDO
,QIRUPDWLRQ 3URFHVVLQJ 6\VWHPV� ����²�����

/RXULGDV� 3� ������� 'HVLJQ DV EULFRODJH� $QWKURSRORJ\PHHWV GHVLJQ WKLQNLQJ� 'HVLJQ
6WXGLHV� ������ ���²����

0F&RUPDFN� -�� %RZQ� 2�� 'RULQ� $�� 0F&DEH� -�� 0RQUR� *�� 	 :KLWHODZ� 0� �������
7HQ TXHVWLRQV FRQFHUQLQJ JHQHUDWLYH FRPSXWHU DUW� /HRQDUGR� ������ ���²����

0F&RUPDFN� -�� *LIIRUG� 7�� 	 +XWFKLQJV� 3� ������� $XWRQRP\� DXWKHQWLFLW\� DXWKRU�
VKLS DQG LQWHQWLRQ LQ FRPSXWHU JHQHUDWHG DUW� ,QWHUQDWLRQDO &RQIHUHQFH RQ &RPSXWDWLRQDO
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,QWHOOLJHQFH LQ 0XVLF� 6RXQG� $UW DQG 'HVLJQ �3DUW RI (YRVWDU�� ��²���

2·+HDU� $� ������� $UW DQG WHFKQRORJ\� $Q ROG WHQVLRQ� 5R\DO ,QVWLWXWH RI 3KLORVRSK\
6XSSOHPHQWV� ��� ���²����

3DQJUD]LR� /�� 	 %LVKRS� &� ������� $UW DV GLJLWDO FRXQWHUSUDFWLFH� &7KHRU\� �²���

6FKQHLGHU� 7�� 	 5HD� 1� ������� +DV DUWLÀFLDO LQWHOOLJHQFH JLYHQ XV WKH QH[W JUHDW DUW
PRYHPHQW" ([SHUWV VD\ VORZ GRZQ� WKH ·ÀHOG LV LQ LWV LQIDQF\·� ,Q $UWQHW� KWWSV���
QHZV�DUWQHW�FRP�DUW�ZRUOG�DL�DUW�FRPHV�WR�PDUNHW�LV�LW�ZRUWK�WKH�K\SH��������

6KDQNHQ� (� $� ������� &RQWHPSRUDU\ DUW DQG QHZ PHGLD� 'LJLWDO GLYLGH RU K\EULG
GLVFRXUVH" $ &RPSDQLRQ WR 'LJLWDO $UW� ���²����

6SUDWW� (� /� ������� &UHDWLRQ� FXUDWLRQ� DQG FODVVLÀFDWLRQ� 0DULR NOLQJHPDQQ DQG
HPLO\ O� 6SUDWW LQ FRQYHUVDWLRQ� ;5'6� &URVVURDGV� WKH $&00DJD]LQH IRU 6WXGHQWV� ������
��²���

8QNQRZQ� ������� ,V DUWLÀFLDO LQWHOOLJHQFH VHW WR EHFRPH DUW·V QH[W PHGLXP" ,Q
&KULVWLH·V� KWWSV���ZZZ�FKULVWLHV�FRP�IHDWXUHV�$�FROODERUDWLRQ�EHWZHHQ�WZR�
DUWLVWV�RQH�KXPDQ�RQH�D�PDFKLQH��������DVS[

8QNQRZQ� ������� 0DULR NOLQJHPDQQ _ PHPRULHV RI SDVVHUVE\ L� ,Q 6RWKHE\·V�
KWWS���ZZZ�VRWKHE\V�FRP�HQ�DXFWLRQV�HFDWDORJXH������FRQWHPSRUDU\�DUW�GD\�
DXFWLRQ�O������ORW�����KWPO

8UJLOHV� .� ������� :H DWWHQGHG DQ $,·V ÀUVW DUW H[KLELW LQ 1<& ³ IXWXUH EOLQN� ,Q
0DVKDEOH� KWWSV���PDVKDEOH�FRP�YLGHR�DL�DUW�H[KLELW�Q\F��RO.ST=\RU=T�

:DOHZVND� -� ������� 7KH DUW RI FRPSXWLQJ DV IULHGHU QDNH·V UHVSRQVH WR WKH SUREOHP
RI ´PHFKDQL]HG PHQWDO ODERUµ� 7KH HDUO\ GHEDWHV UHYLVLWHG� /HRQDUGR� ������ ��²���
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