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3DXO�$WNLQVRQ

7KH�ZRUG�GLJLWDO�LV�FRPPRQO\�XVHG�WR�UHIHU�WR�D�ZKROH�VXLWH�RI�QHZ�PHGLD�WHFKQRORJLHV�WKDW
DUH�LQIRUPHG�E\�FRPSXWDWLRQDO�SULQFLSOHV��,W�LV�RIWHQ�SURQRXQFHG�WKDW�ZH�OLYH�LQ�D�GLJLWDO�DJH
DQG�WKDW�RXU�VRFLDO�DQG�DHVWKHWLF�EHOLHIV�DUH�XQGHUSLQQHG�E\�WKH�FRQFHSW�RI�GLJLWDOLW\��%XW
ZKHQ�D�WHUP�LV�XVHG�WR�KHUDOG�D�EURDG�FXOWXUDO�FKDQJH�LW�ORVHV�PXFK�RI�LWV�VSHFLILFLW\�DQG
FULWLFDO�SXUSRVH��7KH�GLJLWDO�EHFRPHV�D�VKLEEROHWK�RI�WKH�QHZ�DQG�LWV�FRXQWHUSDUW��WKH
DQDORJXH��D�ORFXV�IRU�QRVWDOJLD�DQG�D�SUHVXPHG�LQGH[LFDO�FRQQHFWLRQ�ZLWK�WKH�UHDO��:H�DUH�DW
D�SRLQW�QRZ��LQ�WKH�VWXG\�RI�PHGLD�DQG�FLQHPD��ZKHQ�LW�LV�LPSRUWDQW�WR�UHWKLQN�ERWK�WKH
DQDORJXH�DQG�WKH�GLJLWDO�LI�WKH\�DUH�WR�FRQWLQXH�WR�KDYH�DQ\�FULWLFDO�YDOXH��7KLV�LV�QRW�D�SOHD
WR�OLPLW�GLVFXVVLRQ�WR�WHFKQRORJLFDO�DIIRUGDQFHV��IRU�WKH�WHUPV�SUHFHGH�WKH�PDQ\�UHFHQW
WHFKQRORJLHV�WR�ZKLFK�WKH\�DUH�DSSOLHG��5DWKHU�LW�LV�D�FDOO�WR�UHFRQVLGHU�WKH�GLJLWDO�DQDORJXH
GLVWLQFWLRQ�DV�D�PRGH�RI�UHSUHVHQWDWLRQ�DQG�KRZ�WKLV�PLJKW�DSSO\�WR�FLQHPD��7KLV�LV�QRW�MXVW
D�PDWWHU�RI�SURYLGLQJ�D�FOHDU�GHILQLWLRQ�LQ�WKH�PDQQHU�IDYRXUHG�E\�SKLORVRSK\��EHFDXVH�DQ\
WKHRUHWLFDO�UHSRVLWLRQLQJ�KDV�WR�EHDU�VRPH�UHODWLRQVKLS�WR�WKH�PDWHULDO��DHVWKHWLF�DQG
VSHFWDWRULDO�DVSHFWV�RI�FLQHPD��7KH�UHSUHVHQWDWLRQDO�GLIIHUHQFHV�PXVW�DIIHFW�WKH�ZD\�ZH
ZDWFK�ILOPV�DV�ZHOO�DV�SURYLGH�D�PHDQV�IRU�XQGHUVWDQGLQJ�GLVWLQFW�ILOPPDNLQJ�SUDFWLFHV��,Q
VKRUW��LW�LV�DERXW�UHGHSOR\LQJ�WKH�DQDORJXH�GLJLWDO�GLVWLQFWLRQ�DV�D�PRGH�RI�WKLQNLQJ�LQ
FLQHPD�e�LQ�WHUPV�RI�ERWK�UHDVRQ�DQG�DHVWKHWLFV�e�WKDW�H[WHQGV�ZHOO�EH\RQG�WKH�DSSOLFDWLRQ
RI�VSHFLILF�WHFKQRORJLHV�

���:KDW�LV�WKH�'LJLWDO"
7R�DUJXH�WKDW�WKH�ZRUG�GLJLWDO�LV�VXEMHFW�WR�D�GHJUHH�RI�WHUPLQRORJLFDO�FRQIXVLRQ�VHHPV
PLVSODFHG�HVSHFLDOO\�ZKHQ�RQH�FRQVLGHUV�WKDW�LW�KDV�D�UHDVRQDEO\�SUHFLVH�PHDQLQJ�ZKHQ
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FRQWUDVWHG�ZLWK�DQDORJXH�UHSUHVHQWDWLRQ�LQ�SKLORVRSKLFDO�DQG�VFLHQWLILF�GRFXPHQWV�
+RZHYHU��WKHUH�LV�FRQIXVLRQ�GXH�WR�WKH�SRSXODU�XVH�RI�WKH�WHUP�WR�GHVFULEH�DQ\WKLQJ�WKDW�LV
SURGXFHG��UHFRUGHG�DQG�PDGH�XVLQJ�GLJLWDO�PHGLD�WHFKQRORJLHV��,Q�FLQHPD�VWXGLHV��WKLV�LV
RIWHQ�PDQLIHVW�LQ�UHIHUHQFHV�WR�&*,�DQG�RWKHU�FRPSXWHU�EDVHG�WHFKQRORJLHV�WKDW�DUH
LQFUHDVLQJO\�LQYROYHG�LQ�SRVWSURGXFWLRQ��GLVWULEXWLRQ�DQG�VFUHHQLQJ��7KLV�LV�FHUWDLQO\
DFFHSWDEOH�LQVRIDU�DV�FRPSXWDWLRQDO�WHFKQRORJLHV�HPSOR\�GLJLWDO�HQFRGLQJ��EXW�VXFK�DQ
DSSURDFK�KDV�WKH�WHQGHQF\�WR�FRQIODWH�WHFKQRORJLFDO�FDSDFLW\�ZLWK�GLJLWDO�ORJLF��:H�RYHUO\
IRFXV�RQ�WKLV�GH�IDFWR�PHDQLQJ�RI�GLJLWDOLW\�EHFDXVH�GLJLWDO�HQFRGLQJ�LV�D�QHFHVVDU\�DVSHFW�RI
FRPSXWHULVDWLRQ�DQG�WKHUHIRUH�LW�LV�FRQYHQLHQW�WR�DVVXPH�WKDW�GLJLWDOLW\�FDQQRW�EH�VHSDUDWHG
IURP�FRPSXWDWLRQDO�WHFKQRORJ\��:H�VKRXOG�QRW�IRUJHW��KRZHYHU��WKDW�WKH�WHUP�GLJLWDO
SUHFHGHV�WKH�DGYHQW�RI�FRPSXWHUV�DQG�ZDV�DFWXDOO\�GHULYHG�IURP�WKH�XVH�RI�WKH�ILQJHUV�IRU
FRXQWLQJ��2XU�GLJLWV�DUH�PRVW�VXLWHG�WR�PDUNLQJ�QXPHULFDO�GLIIHUHQFHV�LQ�WKH�ZRUOG�GXH�WR
WKHLU�GLVFUHWHQHVV�DQG�EHFDXVH�WKH�GLVWDO�UHJLRQV�VWDQG�EHIRUH�RXU�JD]H�LQ�D�ZD\�WKDW�RWKHU
SDUWV�RI�WKH�ERG\�GR�QRW��:H�FDQ�KROG�RXU�KDQGV�XS�DQG�VHH�WKH�ZRUOG�WKURXJK�WKH�GLYLVLRQ
RI�WKH�ILQJHUV��7KLV�VHSDUDELOLW\�RI�SDUWV�UHPDLQV�FHQWUDO�WR�WKH�PHDQLQJ�RI�GLJLWDOLW\�DQG�LQ
LWV�VLPSOHVW�FRQFHSWXDOLVDWLRQ��LW�LV�D�PRGH�RI�LQVFULSWLRQ�WKDW�UHTXLUHV�FOHDU�FXW�GLYLVLRQV
EHWZHHQ�XQLWV�

'LJLWDOLW\�LV�SULPDULO\�D�IRUP�RI�UHSUHVHQWDWLRQ�E\�ZKLFK�GLIIHUHQFHV��UDWKHU�WKDQ�WKH�TXDOLW\
RI�WKH�ZKROH��DUH�H[WUDFWHG�IURP�WKH�UHDO�e�LQ�WKH�H[DPSOH�RI�WKH�KDQG��WKH�GLJLWV�H[WUDFW�WKH
TXDOLW\�RI�QXPEHU�IURP�REMHFWV�LQ�WKH�ZRUOG��1HOVRQ�*RRGPDQ��LQ�KLV�LQIOXHQWLDO�/DQJXDJHV
RI�$UW��DUJXHV�WKDW�LQ�GLJLWDO�V\VWHPV�WKHUH�LV�D�FRUUHODWLRQ�EHWZHHQ�WKH�V\QWD[�RI�WKH
QRWDWLRQDO�V\VWHP�DQG�WKH�UHIHUHQWLDO�ILHOG�WR�ZKLFK�LW�UHIHUV��������������7KLV�V\QWD[
UHTXLUHV�GLVFUHWH�DQG�ILQLWH�GLYLVLRQV��VXFK�DV�WKH�GLYLVLRQ�RI�WLPH�LQWR�VHFRQGV�RQ�D�FORFN
IDFH��DQG�WKLV�PHDQV�WKHUH�PXVW�EH�fJDSVg�EHWZHHQ�WKH�QRWDWLRQDO�PDUNV��LELG���������'LJLWDO
V\VWHPV�GR�QRW�RQO\�KDYH�WKHVH�QRWDWLRQDO�GLYLVLRQV��WKH\�PXVW�DOVR�UHIHU�WR�SKHQRPHQD�WKDW
DUH�GLVFUHWH��f7R�EH�GLJLWDO�D�V\VWHP�PXVW�QRW�EH�PHUHO\�GLVFRQWLQXRXV�EXW�GLIIHUHQWLDWHG
WKURXJKRXW��V\QWDFWLFDOO\�DQG�VHPDQWLFDOO\g��LELG���������7KLV�ILQLWH�GLIIHUHQWLDWLRQ�PHDQV�WKDW
ZKHQHYHU�D�V\VWHP�LV�FUHDWHG�XVLQJ�GLJLWDO�ORJLF��IRU�H[DPSOH�D�GLJLWDO�FRPSXWHU��LW�LV
FRPSRVHG�RI�SDUWV�DQG�D�QRWDWLRQDO�VFKHPH�LQ�ZKLFK�WKHUH�LV�fFRPSOHWH�SUHFLVLRQg��LW�GRHV
QRW�DGPLW�RI�DQ\�YDULDWLRQ�LQ�WKH�REMHFW�WR�ZKLFK�WKH�QRWDWLRQ�UHIHUV��*RRGPDQ������������
7KH�WLPH�RQ�D�GLJLWDO�FORFN��IRU�H[DPSOH��ZLOO�UHPDLQ�DW������XQWLO�LW�FOLFNV�RYHU�WR������e�WKH
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JUDGXDO�SURFHVVLRQ�RI�WLPH�IURP�RQH�PLQXWH�WR�WKH�QH[W�LV�H[FOXGHG�IURP�GLJLWDO�FRXQWLQJ�
$QWKRQ\�:LOGHQ�DUJXHV�WKDW�WKLV�GHSHQGHQFH�RQ�WKH�VWUXFWXUHG�GLYLVLRQV�RI�WKH�QRWDWLRQDO
VFKHPH�DV�D�ZD\�RI�XQGHUVWDQGLQJ�WKH�UHDO�SUHVXSSRVHV�D�GHQRWDWLYH�HSLVWHPRORJ\��RU�D
fODQJXDJH�RI�REMHFWV��IDFWV��HYHQWV�g�7KHVH�GHQRWDWLYH�REMHFWV�DUH�HLWKHU�SUHVHQW�RU�DEVHQW
DQG�WKLV�LQYROYHV�WKH�LPSRVLWLRQ�RI�ERXQGDULHV�LQ�DQ\�FRQWLQXRXV�VHQVXDO�ILHOG�WR�PDUN�RXW
WKH�VSDFH�WKDW�WKH\�ZLOO�RFFXS\�����������������)RU�WKH�PRVW�SDUW�ZULWWHQ�QDWXUDO�ODQJXDJHV
DUH�GLJLWDO�EHFDXVH�WKH\�LPSRVH�SUHFLVH�GLYLVLRQV�EHWZHHQ�SDUWV�RI�VSHHFK��OH[LFDOO\�LQ�WKH
GLYLVLRQ�RI�VSHHFK�LQWR�ZRUGV��EXW�DOVR�SKRQHWLFDOO\�LQ�WKH�GLYLVLRQ�RI�OHWWHUV��6LPLODUO\�
PXVLFDO�QRWDWLRQ�FKDUDFWHULVHV�VRQLF�YDULDWLRQ�LQ�WHUPV�RI�WKH�GLJLWDO�GLYLVLRQ�EHWZHHQ�QRWHV�
UHVWV�DQG�PHDVXUHV��7KHVH�SULQFLSOHV�DUH�DOVR�FHQWUDO�WR�PDQ\�SKLORVRSKLFDO�DSSURDFKHV�
PRVW�QRWDEO\�ORJLFDO�DWRPLVP�DQG�VWUXFWXUDOLVP��ZKLFK�DUJXH�WKDW�GLJLWDO�GLIIHUHQFHV�DUH
UHSURGXFHG�LQ�WKH�UHDO�RU�DUH�D�QHFHVVDU\�FRQGLWLRQ�IRU�PHDQLQJ��7KH�ZRUOG�LV�RQO\
PHDQLQJIXO�LQ�WKH�GHJUHH�WR�ZKLFK�LW�FDQ�\LHOG�VXFK�GLIIHUHQFHV��DQG�WKH�UROH�RI�D�WKHRUHWLFDO
PRGHO�LV�WR�RUJDQLVH�WKHVH�GLIIHUHQFHV�DQG�HVWDEOLVK�D�FRPPRQ�V\QWD[�

,Q�FRQWUDVW�ZLWK�WKH�GLVFUHWH�GLYLVLRQV�RI�GLJLWDO�V\VWHPV��DQ�DQDORJXH�V\VWHP�LV�IRXQGHG�RQ
UHODWLRQVKLSV�WKDW�YDU\�FRQWLQXRXVO\�ZLWK�UHVSHFW�WR�HDFK�RWKHU��7KHUH�DUH�QR�GLVFUHWH�SDUWV�
RQO\�SDWWHUQV�RI�YDULDWLRQ��,W�ZDV�VWDWHG�DERYH�WKDW�WKH�LGHD�RI�GLJLWDOLW\�LV�QRW�V\QRQ\PRXV
ZLWK�FRPSXWDWLRQ�DQG�WKLV�FDQ�DOVR�DSSO\�LQ�UHYHUVH�WR�DQDORJXH�V\VWHPV��ZKLFK�FDQ
GHVFULEH�W\SHV�RI�FRPSXWLQJ��7KH�DQDORJXH�FRPSXWHU��ZKHUH�REMHFWV�DQG�YDULDEOHV�DUH
OLQNHG�WRJHWKHU�ZLWKRXW�WKH�PHGLDWLRQ�RI�D�V\VWHP�RI�QRWDWLRQ��UHIHUV�WR�

DQ\�GHYLFH�ZKLFK�fFRPSXWHVg�E\�PHDQV�RI�DQ�DQDORJ�EHWZHHQ�UHDO��SK\VLFDO�
&217,18286�TXDQWLWLHV�DQG�VRPH�RWKHU�VHW�RI�YDULDEOHV��7KHVH�UHDO�TXDQWLWLHV�PD\�EH
WKH�GLVWDQFH�EHWZHHQ�SRLQWV�RQ�D�VFDOH��WKH�DQJXODU�GLVSODFHPHQW��WKH�YHORFLW\��RU�WKH
DFFHOHUDWLRQ�RI�D�URWDWLQJ�VKDIW��D�TXDQWLW\�RI�VRPH�OLTXLG��RU�WKH�HOHFWULFDO�FXUUHQW�LQ�D
FRQGXFWRU���:LOGHQ��������������

7KH�PRVW�FLWHG�H[DPSOHV�RI�DQDORJXH�FRPSXWHUV�DUH�GHYLFHV�VXFK�DV�WKHUPRVWDWV�ZKLFK
FRQWLQXRXVO\�DOWHU�WKH�RXWSXWWHG�WHPSHUDWXUH�LQ�UHVSRQVH�WR�FKDQJHV�LQ�WKH�HQYLURQPHQW�RU
WKH�JRYHUQRU�RI�DQ�HQJLQH��ZKLFK�DOWHUV�IXHO�ORDG�DQG�RWKHU�LQSXWV��LELG���������7KLV
FRQFHSWLRQ�RI�DQ�DQDORJXH�V\VWHP�FDQ�EH�WUDQVODWHG�LQWR�D�WKHRU\�RI�UHSUHVHQWDWLRQ�LI�WKH



6(48(1&(�����������

_��

SULQFLSOH�RI�FRQWLQXLW\�LV�PDLQWDLQHG��ZKLFK�LV�FHQWUDO�WR�WKH�fLFRQLFg�UHODWLRQVKLS�EHFDXVH�WKH
FRQWLQXLW\�RI�WKH�PDWHULDO�IRUP�RI�WKH�VLJQ�PDWFKHV�WKDW�RI�LWV�UHIHUHQW��LELG������������7KLV�LV
D�IHDWXUH�RI�SKRWRJUDSKV�LQ�ZKLFK�WKH�VXUIDFH�RI�WKH�LPDJH�LV�FRQWLQXRXV�ZLWK�WKH�YLVXDO
ILHOG�LW�UHIHUV�WR��RU�LQ�FLQHPD�ZKHUH�WKH�WLPH�RI�UHFRUGLQJ�DOWHUV�LQ�GLUHFW�FRUUHVSRQGHQFH
ZLWK�WKH�WLPH�RI�WKH�HYHQW��)RU�:LOGHQ��WKH�GLVWLQFWLRQ�EHWZHHQ�DQDORJXH�DQG�GLJLWDO
FRPPXQLFDWLRQ�LV�FRPSOLFDWHG�E\�WKH�IDFW�WKDW�LQ�KXPDQ�FRPPXQLFDWLRQ�WKHUH�LV�XVXDOO\�D
PL[WXUH�RI�WKH�WZR�IRUPV��7KH�UHVHPEODQFHV�LQ�YLVXDO�FRPPXQLFDWLRQ�DUH�DQDORJXH�EXW
GLJLWDO�PHDQLQJV�FDQ�DOVR�EH�H[WUDFWHG�IURP�WKH�FRQWLQXLW\�RI�WKH�YLVXDO�ILHOG��,Q�QDWXUDO
ODQJXDJHV��DOOLWHUDWLRQ�DQG�RWKHU�FRUUHVSRQGHQFHV�EHWZHHQ�VRXQGV�DUH�DQDORJXH��ZKHUHDV
GHQRWDWLRQ�LV�GLJLWDO��LELG���������ZLWK�WKH�VHPLRWLF�UHDGLQJ�RI�LPDJHV�WKH�PRVW�REYLRXV
H[DPSOH��$OWKRXJK�VSHHFK�FDQ�EH�ZULWWHQ�XVLQJ�GLVFUHWH�V\PEROV��WKHVH�SKRQHWLF�VLJQV�DUH
RQO\�DQ�DSSUR[LPDWLRQ�RI�VSHHFKgV�KLJKO\�YDULDEOH�VRXQGVFDSH��(DFK�OHWWHU�LV�QRW�SURQRXQFHG
VHSDUDWHO\�DQG�WKHUH�DUH�YDULDWLRQV�LQ�SLWFK�DQG�HPSKDVLV��VXFK�WKDW�LW�LV�PRUH�DFFXUDWH�WR
VD\�WKDW�VRXQG�RSHUDWHV�LQ�DQG�WKURXJK�WKH�OHWWHUV�

'LVFUHWHQHVV�DQG�FRQWLQXLW\�DUH�RIWHQ�XVHG�WR�GLVWLQJXLVK�GLJLWDO�DQG�DQDORJXH
UHSUHVHQWDWLRQ�EXW�DQRWKHU�NH\�IDFWRU�LV�WKH�IRUP�WKH�UHSUHVHQWDWLRQ�WDNHV��,Q�DQDORJXH
UHSUHVHQWDWLRQ�PHDQLQJ�LV�FDUULHG�LQ�WKH�SK\VLFDO�IRUP�RI�WKH�PRGHO�RU�UHSUHVHQWDWLRQ��LW
PXVW�EH�SK\VLFDOO\�LQVWDQWLDWHG��ZKHUHDV�WKH�GLJLWDO�HQFRGHV�YDULDEOHV�RU�GLIIHUHQFHV�LQ�D
ZD\�WKDW�FDQ�EH�GLVFRQQHFWHG�IURP�DQ\�SDUWLFXODU�SK\VLFDO�LQVWDQFH��%ODFKRZLF]�����������
7R�UHWXUQ�WR�WKH�H[DPSOH�RI�WKH�ILQJHUV�XVHG�IRU�FRXQWLQJ��DOWKRXJK�WKH�ILQJHUV�DUH
XQGRXEWHGO\�SK\VLFDO��LW�LV�WKHLU�VHSDUDWLRQ��D�FRQFHSWXDO�GLIIHUHQFH�WKDW�IRUPV�WKH�EDVLV�IRU
WKH�KLJKHU�RUGHU�RI�RUJDQLVDWLRQ��WKDW�LV�WKH�EDVLV�RI�GLJLWDO�UHSUHVHQWDWLRQ��7KH�JDSV
EHWZHHQ�WKH�ILQJHUV�DUH�DVVRFLDWHG�ZLWK�JDSV�EHWZHHQ�QXPEHUV�DQG�EHFDXVH�VXFK�D
GLIIHUHQFH�LV�QRQ�VXEVWDQWLDO��WKHUH�LV�QR�ORQJHU�WKH�UHTXLUHPHQW�RI�D�SK\VLFDO�VXSSRUW�
'LIIHUHQFHV�LQ�UHDOLW\�DUH�WUDQVODWHG�LQWR�GLIIHUHQFHV�LQ�D�ODQJXDJH�RU�V\PERO�V\VWHP��DW
ZKLFK�SRLQW�WKH\�FDQ�EH�FRPPXQLFDWHG�ZLWKRXW�FRQWLQXHG�UHIHUHQFH�WR�WKH�UHDO��7KLV�LV
HVVHQWLDOO\�WKH�W\SH�RI�GLIIHUHQWLDO�ORJLF�WKDW�IRUPV�WKH�EDVLV�RI�6DXVVXUHDQ�VHPLRWLFV�

7KLV�GLIIHUHQWLDO�ORJLF�LV�DOVR�LQWHJUDO�WR�FRPSXWLQJ��ZKLFK�HPSOR\V�D�FRPSOH[�ODQJXDJH�WKDW
LV�H[WUDSRODWHG�IURP�D�VHW�RI�SULPDU\�GLIIHUHQFHV��7KLV�VWUXFWXUH�RI�GLIIHUHQFH�LV�PDQLIHVW�RQ
DOO�OHYHOV�RI�WKH�V\VWHP��2Q�RQH�OHYHO�ZH�PD\�VHH�WKH�GLIIHUHQFH�EHWZHHQ�ILOHV��IROGHUV�DQG
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OLVWV��DW�DQRWKHU�WKH�GLYLVLRQ�RI�WKH�VFUHHQ�LQWR�SL[HOV�DQG�WKHLU�YDULRXV�FRORXUV��DQG�EHQHDWK
WKH�YLVLEOH��WKHUH�DUH�WKH�OHWWHUV�DQG�QXPEHUV�RI�WKH�SURJUDPPLQJ�ODQJXDJH�XQWLO�ZH�ILQDOO\
DUULYH�DW�WKH�PDFKLQH�FRGH��7KLV�GLIIHUHQWLDO�VWUXFWXUH�MRLQV�WRJHWKHU�WKH�GLIIHUHQW
ODQJXDJHV��IRU�H[DPSOH��ZH�FRXOG�GHVFULEH�D�FRORXU�DV�UHG�DQG�ZKLWH�LQ�D�FRPSXWHU
DSSOLFDWLRQ�VXFK�DV�D�SKRWR�HGLWRU��DOUHDG\�D�EDVLF�GLIIHUHQFH��DQG�WKLV�FRXOG�EH�UHZULWWHQ�LQ
&66�FRGH�DV��II������5HG���IIIIII��ZKLWH���:LOGHQ�DUJXHV�WKDW�LQ�D�WUXO\�GLJLWDO�V\VWHP��WKHUH
LV�D�fGRXEOH�DUWLFXODWLRQg�IRU�QRW�RQO\�LV�WKHUH�D�SULPDU\�GLIIHUHQFH�EHWZHHQ�SUHVHQFH�DQG
DEVHQFH�EXW�WKH�UHFRJQLWLRQ�WKDW�WKHUH�DUH�PXOWLSOH�ZD\V�WR�FRPPXQLFDWH�WKLV�GLIIHUHQFH
������������e�LQ�WKLV�FDVH��FRORXU�GLIIHUHQFHV�DUH�WUDQVODWHG�LQWR�D�GLIIHUHQFH�LQ�FRGH��,W�LV
RIWHQ�VWDWHG�WKDW�EHQHDWK�DOO�WKH�H[WHUQDO�YDULDWLRQ��WKH�GLJLWDO�FRPSXWHU�LV�FRPSRVHG�RI
]HURHV�DQG�RQHV�EXW�WKLV�LV�QRW�WKH�VDPH�DV�VD\LQJ�WKDW�D�ERG\�LV�FRPSRVHG�RI�FHOOV�RU�WKDW
EURQ]H�LV�FRPSRVHG�RI�FRSSHU�DQG�WLQ��7KH�]HURHV�DQG�RQHV�GR�QRW�KDYH�VXEVWDQFH��DV�WKH\
DUH�QRW�GHULYHG�IURP�WKH�UHDO��DQG�WKH�FKRLFH�RI�QXPEHUV�LV�RQO\�LPSRUWDQW�LQVRIDU�DV�LW
GHVFULEHV�D�SULPDU\�GLIIHUHQFH�e�RQH�LV�QRW�WKH�RWKHU�

���&LQHPD�DQG�'LJLWDOLW\
:KHQ�LW�FRPHV�WR�FLQHPD��ZH�LQ�WKH�KXPDQLWLHV�DUH�JHQHUDOO\�LQWHUHVWHG�LQ�XQGHUVWDQGLQJ
KRZ�GLJLWLVDWLRQ�DIIHFWV�ZKDW�ZH�VHH�DQG�KHDU��:H�DUH�QRW�HQJDJHG�DV�SURJUDPPHUV�RU
KDUGZDUH�WHFKQLFLDQV��VR�IRU�XV�WHFKQLFDO�DVSHFWV�DUH�RQO\�LPSRUWDQW�LQVRIDU�DV�WKH\�DOWHU
KRZ�WKH�ILOP�FUHDWHV�RU�UHSUHVHQWV�D�SDUWLFXODU�VHQVXDO�HQYLURQPHQW��)RU�H[DPSOH��WKH
DUULYDO�RI�GHHS�IRFXV�RSHQHG�XS�QHZ�SODQHV�RI�DFWLRQ�DORQJ�WKH�]�D[LV�DQG�WKH�6WHDGLFDP
SURGXFHG�D�PRYLQJ�LPDJH�WKDW�EHWWHU�FRUUHVSRQGHG�WR�RXU�RZQ�SHULSDWHWLF�PRYHPHQW��2QH
RI�WKH�NH\�FKDQJHV�EURXJKW�DERXW�E\�GLJLWDO�PHGLD�LV�WKH�SURGXFWLRQ�RI�DQ�LPDJH�ZLWK�PXFK
JUHDWHU�SODVWLFLW\�EHFDXVH�LW�LV�QRW�WLHG�WR�D�PDWHULDO�EDVH�VXFK�DV�FHOOXORLG�DQG��E\
H[WHQVLRQ��GRHV�QRW�UHTXLUH�WKH�SURILOPLF�HYHQW�IRU�LWV�PDQXIDFWXUH�e�DQ�LPDJH�LQ�DOO�LWV
SOHQLWXGH�FDQ�EH�SURGXFHG�GLJLWDOO\��,Q�7KH�/DQJXDJH�RI�1HZ�0HGLD�/HY�0DQRYLFK
DWWULEXWHV�WKLV�PDOOHDELOLW\�WR�ERWK�WKH�GLJLWDO�PRYLQJ�LPDJHgV�FDSDFLW\�IRU�PDQLSXODWLRQ
ZLWKLQ�WKH�YHUVDWLOH�YLUWXDO�VSDFH�RI�WKH�FRPSXWHU�DQG�WR�WKH�IDFW�WKDW�GLJLWDO�LPDJHV��PRYLQJ
RU�RWKHUZLVH��KDYH�D�FRPPRQ�YLVXDO�VXEVWDQFH��WKH�SL[HO��������������7KLV�PHDQV�WKDW�LQ
HGLWLQJ�DQG�RWKHU�IRUPV�RI�SRVWSURGXFWLRQ�ZRUN��WKH�LPDJHV�GR�QRW�KDYH�WR�PDLQWDLQ�D
FRQQHFWLRQ�ZLWK�WKH�IRUPDW�RU�PDWHULDO�LQ�ZKLFK�WKH\�ZHUH�ILUVW�SURGXFHG��2QFH�WUDQVODWHG
WR�WKH�GLJLWDO�VFUHHQ��WKH\�DUH�DYDLODEOH�IRU�PRGLILFDWLRQ�XVLQJ�DQ\�FRPSXWHU�EDVHG�LPDJH
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HGLWLQJ�VRIWZDUH��LELG���������7KH�FHOOXORLG�LPDJH��E\�FRQWUDVW��LV�DOZD\V�OLQNHG�WR�WKH�YLVXDO
ZKROH�WKDW�SUHVHQWV�LWVHOI�WR�WKH�FDPHUD��7KH�FRQWLQXRXV�XQGLYLGHG�VXUIDFH�RI�WKH�LPDJH�WKDW
LV�ERXQGHG�E\�WKH�IUDPH�LV�WKH�SULPDU\�XQLW�IRU�ERWK�WKH�FDPHUD��ZKDW�LV�YLVLEOH�LQ�WKH
IUDPH��DQG�WKH�ILOP��WKH�LQGLYLGXDO�SKRWRJUDPV��DQG��FRQVHTXHQWO\��LW�LV�RIWHQ�PXFK�KDUGHU
WR�UHPRYH�HOHPHQWV�WKDQ�WR�LQFOXGH�WKHP��,Q�D�FRPSXWHU��WKH�SL[HO�PDLQWDLQV�VRPH
LQGHSHQGHQFH�IURP�ERWK�WKH�SURILOPLF�HYHQW�DQG�WKH�IUDPH�DQG�LW�LV�MXVW�DV�HDV\�WR�FKDQJH
SDUWV�RI�WKH�LPDJH�DV�LW�LV�WR�FKDQJH�WKH�ZKROH��6XEVWLWXWLQJ�VLQJOH�FRORXUV�LQ�DQ�LPDJH�RU
UHPRYLQJ�EDFNJURXQGV�GRHV�QRW�SUHVHQW�DQ\�PRUH�WHFKQLFDO�GLIILFXOW\�WKDQ�FURSSLQJ�RU
FKDQJLQJ�WKH�RYHUDOO�EULJKWQHVV�RI�D�VHW�RI�LPDJHV�

7KH�GLJLWDO�FRPSXWHU�KDV�EURXJKW�DERXW�D�QHZ�FRQFHSWLRQ�RI�PDWHULDOLW\�LQ�ZKLFK�OLJKW�DQG
VRXQG�FDQ�EH�IXOO\�PDQLSXODWHG�E\�GLJLWDO�FRGH�e�WKH�SK\VLFDO�LQVWDQWLDWLRQ�RI�WKH�LPDJH�LV
WKRURXJKO\�GHWHUPLQHG�E\�D�ODQJXDJH�WKDW�LV�LPPDWHULDO��7KLV�PDQLSXODELOLW\�OHDGV�0DQRYLFK
WR�DUJXH�WKDW�GLJLWDO�VFUHHQ�PHGLD�EHDUV�D�VWURQJ�UHODWLRQVKLS�WR�DQLPDWLRQ��,Q�FRQWHPSRUDU\
DQLPDWLRQ��WKH�FRPSXWHU�SURGXFHV�LPDJHV�DQG�DOORZV�D�ZKROH�UDQJH�RI�GLIIHUHQW�W\SHV�RI
YLVXDO�PHGLD�WR�EH�LQFRUSRUDWHG�DQG�DOWHUHG�ZLWKLQ�LWV�YLUWXDO�VSDFH��ZLWK�fOLYH�DFWLRQ�IRRWDJH
DV�RQH�RI�LWV�PDQ\�HOHPHQWVg��LELG���������$QLPDWLRQ�KDV�DOZD\V�RSHUDWHG�DFFRUGLQJ�WR�D
SULQFLSOH�RI�LQFRUSRUDWLRQ��ZKHUH�YLVXDO�GLIIHUHQFHV�DQG�PRYHPHQWV�DUH�UHFDVW�LQ�LWV�FKRVHQ
PDWHULDO��ZKHWKHU�LW�LV�FOD\��GUDZLQJ�RU�FRPSXWHU�JUDSKLFV��,Q�WKLV�DUJXPHQW��WKH�GLVFXVVLRQ
RI�GLJLWDOLW\�VKLIWV�IURP�D�PRGH�RI�HQFRGLQJ�DQG�QRWDWLRQ�WR�D�SDUWLFXODU�W\SH�RI�LPDJH�DQG
LPDJH�PDNLQJ��ZKDW�KDV�FKDQJHG�LV�WKH�VXEVWDQFH�XVHG�LQ�SURGXFWLRQ��7KH�GLJLWDO�FOHDUO\
GHVFULEHV�WKRVH�LPDJHV�WKDW�DUH�SURGXFHG�RU�PRGLILHG�ZLWKLQ�D�FRPSXWHU�DQG��LQ�UHODWLRQ�WR
FRQWHPSRUDU\�FLQHPD��LV�XVXDOO\�FRQIODWHG�ZLWK�WKH�XVH�RI�&*,�DQG�RWKHU�IRUPV�RI�VSHFLDO
HIIHFWV��)RU�WKH�LPDJH�WR�EH�GLJLWDO�LQ�WKLV�FRQFHSWXDOLVDWLRQ��VRPH�IRUP�RI�V\QWKHWLF
SURGXFWLRQ�LV�UHTXLUHG�DQG��LQ�OLQH�ZLWK�0DQRYLFKgV�RZQ�FODLPV�DERXW�DQLPDWLRQ��WKLV�SODFHV
GLJLWDOLW\�ZLWKLQ�D�WUDGLWLRQ�WKDW�SUHFHGHV�WKH�GHYHORSPHQW�RI�GLJLWDO�WHFKQRORJLHV��$V
7KRPDV�(OVDHVVHU�DUJXHV��WKH�RSSRUWXQLW\�DIIRUGHG�E\�GLJLWDO�WHFKQRORJLHV�IRU�WKH�XVH�RI
VSHFLDO�HIIHFWV�PHDQV�WKDW�WKH�GLJLWDO�UHPDLQV�SDUW�RI�D�JHQHUDO�WUDGLWLRQ�RI�fLOOXVLRQLVP�LQ
WKH�FLQHPDg��������������/LNHZLVH��%UXFH�,VDDFV�SODFHV�WKH�GLJLWDO�LPDJH�ZLWKLQ�WKH�WUDGLWLRQ
RI�WKH�fWHFKQRORJLFDOg�RU�fVSHFWDFOHg�LPDJH��ZKLFK�KDV�DOZD\V�EHHQ�D�IHDWXUH�RI�FLQHPD��,W�LV
WHFKQRORJLFDO�LQWHUYHQWLRQ�DQG�WKH�EUHDNLQJ�RI�WKH�LQGH[LFDO�ERQG�WKDW�FKDUDFWHULVHV�WKLV
W\SH�RI�ILOPPDNLQJ��f,Q�IDFW��WKH�LPDJH�RI�VSHFWDFOH�FLQHPD�LV�PRVW�DSSURSULDWHO\
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FRQFHSWXDOL]HG�DV�D�WHFKQRORJ\��ZKLFK�ZRXOG�HQDEOH�WKH�VSHFWDWRU�WR�GLYHVW�KHUVHOI�RI�WKH
EXUGHQ�RI�WKH�LPDJH�DV�HLWKHU�SXUH�PHGLDWLRQ�RU�WKH�UHSURGXFWLRQ�RI�WKH�UHDOg�������
���������7KLV�FRXOG�DSSO\�HTXDOO\�WR�WKH�GLVDSSHDUDQFH�RI�ILJXUHV�LQ�D�*HRUJHV�0dOLcV�ILOP�
WR�EDFN�SURMHFWLRQ�LQ�+LWFKFRFNgV�ZRUN�RU�WR�WKH�VXVSHQVLRQ�RI�PRYHPHQW�LQ�7KH�0DWUL[�

7KHVH�DUJXPHQWV�DUH�ULJKW�WR�SODFH�FXUUHQW�GLJLWDO�FRPSXWHU�WHFKQRORJ\�ZLWKLQ�D�EURDGHU
SURFHVV�RI�WHFKQRORJLFDO�FKDQJH�LQ�FLQHPD�EXW�WKLV�FDQ�RQO\�WDNH�SODFH�E\�VLGHOLQLQJ�PDQ\�RI
WKRVH�SURSHUWLHV�WKDW�DUH�VSHFLILF�WR�D�GLJLWDO�WKHRU\�RI�UHSUHVHQWDWLRQ��,W�LV�QR�ORQJHU�D
PDWWHU�RI�VHHLQJ�GLVFUHWH�GLYLVLRQV�LQ�WKH�GLJLWDO�ILHOG�RU�OLQNLQJ�WKH�GLJLWDO�WR�D�V\VWHP�RI
GHQRWDWLRQ��,Q�WKHVH�DUJXPHQWV��WKH�GLJLWDO�KDV�DOUHDG\�EHHQ�HOHYDWHG�PHWRQ\PLFDOO\�WR
DQRWKHU�OHYHO�RI�GLVFRXUVH��,W�LV�ILUVW�FRQIODWHG�ZLWK�FRPSXWHULVDWLRQ�DQG�WKH�SURGXFWLRQ�RI
V\QWKHWLF�LPDJHV�DQG�FRQVHTXHQWO\�FRQWUDVWHG�ZLWK�UHDOLVW�FLQHPD�DQG�LWV�LQGH[LFDO
UHODWLRQVKLS�ZLWK�WKH�SURILOPLF�HYHQW��+RZHYHU��RQFH�SODFHG�RQ�WKH�VLGH�RI�WKH�V\QWKHWLF��LW
EHFRPHV�SDUW�RI�DQRWKHU�WUDMHFWRU\�e�FLQHPDWLF�VSHFLDO�HIIHFWV�DQG�LOOXVLRQLVP�e�WKDW�GRHV�QRW
UHVSHFW�WKH�GLYLVLRQ�EHWZHHQ�GLJLWDO�DQG�DQDORJXH�UHSUHVHQWDWLRQ��:KHQ�WKH�WHUPV�GLJLWDO
DQG�DQDORJXH�DUH�OLQNHG�WR�SDUWLFXODU�WHFKQRORJLFDO�WUDMHFWRULHV�LQ�WKLV�ZD\��WKH\�EHJLQ�WR
ORVH�DQ\�FDSDFLW\�WR�GHVFULEH�IXQGDPHQWDO�GLIIHUHQFHV�LQ�UHSUHVHQWDWLRQ�

$QRWKHU�ZD\�WR�DGGUHVV�WKH�UHODWLRQVKLS�EHWZHHQ�GLJLWDOLW\�DQG�WKH�VFUHHQ�LPDJH�LQ�FLQHPD
LV�WR�KLJKOLJKW�WKRVH�SURSHUWLHV�WKDW�FOHDUO\�GLVWLQJXLVK�WKH�YLVXDO�SURSHUWLHV�RI�GLJLWDO�DQG
DQDORJXH�VFUHHQ�LPDJHV��7KHUH�PXVW�EH�VRPHWKLQJ�LQ�WKH�PRGH�RI�LQVFULSWLRQ�WKDW�UHPDLQV
YLVLEOH�RQ�WKH�VFUHHQ��7KLV�LV�PRVW�HYLGHQW�LQ�WKH�GLYLVLRQ�RI�WKH�VFUHHQ�LQWR�SL[HOV�EXW�DOVR�LQ
WKH�SULQFLSOH�RI�GLJLWDO�HQFRGLQJ��ZKHUH�WKH�FRQWLQXRXV�YDULDELOLW\�RI�WKH�OLJKW�VSHFWUXP�LV
UHSUHVHQWHG�DV�GLVFUHWH�FRORXUV��$V�GLVFUHWH�XQLWV�WKH�SL[HOV�FDQ�EH�VHSDUDWHG�IURP�WKH
YLVXDO�IUDPH��WKH�WLPH�RI�WKH�ILOPgV�LQVFULSWLRQ�DQG�WKH�PDWHULDOLW\�RI�WKH�ILOP�VWULS��7KH\�H[LVW
LQ�D�SUHVHQW�ZKHUH�WKH\�DUH�FRQVWDQWO\�UHFUHDWHG�ZLWK�HDFK�VFUHHQ�LWHUDWLRQ��ZKLFK�FDQ�EH
FRQWUDVWHG�ZLWK�DQDORJXH�UHFRUGLQJ�WKDW�UHPDLQV�WLHG�WR�WKH�WLPH�RI�WKH�HYHQW�DV�ZHOO�DV�WKH
SK\VLFDO�DIIRUGDQFHV�RI�WKH�DSSDUDWXV��6HDQ�&XELWW�DUJXHV�WKDW�WKLV�GLIIHUHQFH�LQ�LQVFULSWLRQ
LQ�LWVHOI�PDUNV�D�GLIIHUHQFH�LQ�WKH�UHSUHVHQWDWLRQ�RI�WKH�UHDO��LUUHVSHFWLYH�RI�KRZ�WKH�LPDJH�LV
VXEVHTXHQWO\�XVHG�

7KH�GLVWLQFWLRQ�ZKHQ�VWDWHG�WHFKQLFDOO\�LV�PLQRU��$QDORJXH�PHGLD�OLNH�SKRWRJUDSK\
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FUHDWH�DQ�DQDORJ\�ZLWK�WKH�ZRUOG�REVHUYHG�E\�HVWDEOLVKLQJ�D�RQH�WR�RQH�FRUUHVSRQGHQFH
EHWZHHQ��LQ�WKLV�H[DPSOH��OLJKW�IDOOLQJ�RQ�D�VXUIDFH��DQG�WKH�OLJKW�UHVSRQVLYH�FKHPLFDOV
DSSOLHG�WR�LW��6XFK�FRUUHVSRQGHQFHV�XQGHUSLQQHG�ODWH���WK�DQG�HDUO\���WK�FHQWXU\
WKHRULHV�RI�UHDOLVP�DQG�WHFKQRORJLHV�RI�ILGHOLW\�LQ�ILHOGV�OLNH�UHFRUGHG�PXVLF�DQG
FLQHPDWRJUDSK\��'LJLWDO�PHGLD�XVH�D�GLIIHUHQW�V\VWHP��,QVWHDG�RI�WUDFNLQJ�WKH�UHDO�LQ�WKH
PDQQHU�RI�D�SKRQRJUDSK�QHHGOH�DJLWDWHG�E\�WKH�YLEUDWLRQV�RI�WKH�DLU��GLJLWDO�GHYLFHV
VDPSOH�DPELHQW�VRXQG�LQ�GLVFUHWH�SDFNDJHV��7KRXJK�WKH�VDPSOLQJ�UDWH�LV�H[WUHPHO\�IDVW�
DQG�JLYHV�WKHUHIRUH�D�PRUH�DFFXUDWH�UHQGHULQJ�RI�WKH�UHDOLD�UHFRUGHG��WKHUH�LV�LQHYLWDEO\
D�PLQXWH�JDS�EHWZHHQ�VDPSOHV�ZKLFK�WKH�GLJLWDO�UHFRUGLQJ�FDQ�QHYHU�ILOO��XQOLNH
DQDORJXH��ZKRVH�UHODWLYHO\�VOXJJLVK�UHVSRQVH�LV�QRQHWKHOHVV�FRQWLQXRXV�UDWKHU�WKDQ
VDPSOHG�������������

'HVSLWH�WKH�IXQGDPHQWDO�GLIIHUHQFH�LQ�KRZ�WKH�VHQVLEOH�ZRUOG�LV�UHSUHVHQWHG��&XELWW�DUJXHV
WKDW�WKH�GLIIHUHQFH�EHWZHHQ�WKH�DQDORJXH�DQG�GLJLWDO�LV�fPLQRUg�EHFDXVH�DOO�WKH�SHFXOLDULWLHV
RI�LQVFULSWLRQ�DUH�VXEODWHG�LQ�PDWWHUV�RI�ILGHOLW\��WKDW�LV��WKH�GHJUHH�WR�ZKLFK�D�UHFRUGLQJ
UHPDLQV�IDLWKIXO�WR�ZKDW�LW�UHFRUGV��7KHUH�LV�DQ�DVVXPSWLRQ�WKDW�DQDORJXH�PHGLD�LV�IDLWKIXO
EHFDXVH�WKHUH�LV�D�SK\VLFDO�DOLJQPHQW�RI�WZR�FRQWLQXRXV�PDWHULDO�SURFHVVHV��7KHUH�LV�D�fRQH�
WR�RQH�FRUUHVSRQGHQFHg�EHWZHHQ�WKH�UHFRUGLQJ�DSSDUDWXV�DQG�WKH�VHQVXDO�ILHOG��YLVXDO�RU
DXUDO��DQG�WKLV�FRUUHVSRQGHQFH�LV�UHSURGXFHG�LQ�WKH�DFW�RI�YLHZLQJ�DQG�RU�OLVWHQLQJ��,Q
SKRWRJUDSK\��OLJKW�MRLQV�WKH�SKRWRJUDSKLF�HPXOVLRQ�WR�WKH�YLVLEOH�REMHFW�DQG��LQ�GRLQJ�VR�
FUHDWHV�D�YLVLEOH�SKRWRJUDSKLF�VXUIDFH�WKDW�LV��DW�D�ODWHU�WLPH��FRQWLQXRXV�ZLWK�WKH�DFW�RI
SHUFHSWLRQ��,W�FUHDWHV�D�SK\VLFDO�LQVWDQWLDWLRQ�RI�WKH�REMHFW�RU�HYHQW�WKURXJK�D�SURFHVV�WKDW
LQ�VRPH�ZD\�UHVHPEOHV�KRZ�ZH�VHH�REMHFWV�e�LW�LV�WKH�FDPHUD�OHQV�WKDW�V\QWKHVLVHV�WKH�OLJKW
UHIOHFWHG�RII�REMHFWV�UDWKHU�WKDQ�WKH�H\H�

'LJLWDO�LQVFULSWLRQ�DOVR�UHLQVFULEHV�DQG�UHSUHVHQWV�WKH�VHQVLEOH�ZRUOG�XVLQJ�YDULRXV�WHFKQLFDO
LQVWUXPHQWV�EXW�XQOLNH�DQDORJXH�LQVFULSWLRQ�LV�QRW�XQGHUSLQQHG�E\�DQ�RQWRORJLFDO�SULQFLSOH
RI�FRQWLQXLW\��7KH�UHODWLRQVKLS�EHWZHHQ�GLJLWLVDWLRQ�DQG�WKH�UHDO�LV�SXW�LQWR�TXHVWLRQ�E\�WKH
JDSV�EHWZHHQ�WKH�UHFRUGHG�XQLWV�EXW�WKLV�LV�D�fPLQRUg�LVVXH�LI�WKHVH�JDSV�DUH�YHU\�VPDOO�DQG
UHPDLQ�XQVHHQ��7KHUH�LV�QR�TXHVWLRQ�WKDW�WKH\�ZLOO�DOVR�EHFRPH�SURJUHVVLYHO\�VPDOOHU
WKURXJK�LPSURYHPHQWV�LQ�VDPSOLQJ�DQG�WKH�LQFUHDVH�LQ�WKH�SL[HO�FRXQWV�RI�VFUHHQV�DQG
SURMHFWRUV��:LWK�WKH�LQFUHDVH�LQ�KDUGGULYH�VSDFH�DQG�WKH�PRYH�WRZDUGV�ORVVOHVV�IRUPDWV��ZH



6(48(1&(�����������

_��

DUH�DW�WKH�SRLQW�ZKHUH�ZH�DUH�QRW�DEOH�WR�GLVFHUQ�WKH�YLVXDO�TXDOLWLHV�RI�GLJLWDO�VFUHHQ�PHGLD
LQ�PDQ\�IRUPDWV��LQ�WKH�VDPH�ZD\�WKDW�WKH�TXDOLW\�RI�&'V�KDV�H[FHHGHG�RXU�FDSDFLW\�WR�KHDU
GLJLWDO�GLIIHUHQFHV��7KH�LPSURYHPHQW�LQ�VDPSOLQJ�UDWHV�DQG�GLJLWDO�WR�DQDORJXH�FRQYHUVLRQ
KDV�PHDQW�WKDW�WKHUH�LV�QRZ�QR�REMHFWLYH�EDVLV�IRU�DUJXLQJ�WKDW�&'V�SURGXFH�ORZHU�TXDOLW\
VRXQG�WKDQ�/3V��7KHUH�LV�FHUWDLQO\�RQJRLQJ�GHEDWH�DV�WR�ZKLFK�PHGLXP�VRXQGV�EHWWHU�ZLWKLQ
WKH�DXGLRSKLOH�FRPPXQLW\��EXW�DV�.LHUDQ�'RZQHV�KDV�DUJXHG��WKLV�LV�ODUJHO\�EDVHG�RQ�WKH
FODLPV�RI�DXGLRSKLOHV�ZLWK�UHIHUHQFH�WR�WKHLU�RZQ�LQGLYLGXDO�KL�IL�VHWXSV�DV�ZHOO�DV�VRFLDO�DQG
DHVWKHWLF�YDOXHV�PDLQWDLQHG�E\�DXGLRSKLOH�JURXSV��������������7KH�IDFW�WKDW�WKH�GHEDWH
FDQQRW�EH�VHWWOHG�LQGLFDWHV�WKDW�WKH�TXDOLW\�RI�GLJLWDO�VRXQG�LV�DW�D�SRLQW�ZKHUH�TXDOLWDWLYH
GLIIHUHQFHV�EHWZHHQ�GLJLWDO�DQG�DQDORJXH�VRXQG�DUH�QRW�UHDGLO\�DFFHVVLEOH�WR�WKH�KXPDQ
HDU��,UUHVSHFWLYH�RI�WKH�SDUWLFXODU�OLPLWV�RI�FXUUHQW�PHGLD��WKHUH�LV�QR�TXHVWLRQ�WKDW�WKH
GLJLWDO�LPDJH�LV�LQ�WKH�SURFHVV�RI�ORVLQJ�WKH�FDVW�RI�SL[HODWLRQ�LQ�WKH�VDPH�ZD\�WKDW�WKH
FLQHPD�HYHQWXDOO\�ORVW�LWV�IOLFNHU��)RU�WKH�YLHZHU��PRVW�RI�WKH�JDSV�RU�WKH�GLVFUHWH�GLYLVLRQV
EHWZHHQ�PDWHULDO�XQLWV�DUH�QRW�YLVLEOH�XQOHVV�WKH�UDZ�ILOHV�DUH�FRPSUHVVHG��ZKHUH�ZH�FDQ
VHH�EDQGV�RI�EORFN�FRORXU�RU�WKH�MDJJHG�OLQHV�EHWZHHQ�VKDGRZV��0DQ\�RI�WKH�RWKHU�TXDOLWLHV
WKDW�ZH�DWWULEXWH�WR�GLJLWDO�YLVXDO�DQG�DXGLR�ILOHV�DUH�UHODWHG�WR�WKH�LQVWUXPHQWV�RI�UHFRUGLQJ
UDWKHU�WKDQ�WKH�GLJLWDO�PRGH�RI�LQVFULSWLRQ��7KH�TXHVWLRQ�WKHQ�UHPDLQV�DV�WR�ZKHWKHU�RU�QRW
WKH�YHU\�SULQFLSOH�RI�GLVFUHWHQHVV�LQ�GLJLWDO�PHGLD�ZLOO�FRQWLQXH�WR�RSHUDWH�LQ�D�PHDQLQJIXO
ZD\�LI�WKHVH�GLYLVLRQV�DUH�EHFRPLQJ�OHVV�YLVLEOH�

,I�WKH�TXHVWLRQ�RI�ILGHOLW\�LV�SXW�WR�RQH�VLGH��DQDORJXH�YLVXDO�PHGLD�DUH�VWLOO�GLVWLQJXLVKHG�E\
WKH�H[LVWHQFH�RI�D�PDWHULDO�WUDFH��ZKLFK�'��1��5RGRZLFN�DUJXHV�FRXOG�WDNH�WKH�IRUP�RI
KXPDQ�LQVFULSWLRQ�RU�WKH�LQGH[LFDO�UHODWLRQVKLS�EHWZHHQ�D�PHGLXP�DQG�LWV�REMHFW��7KH
SK\VLFDO�LQVWDQWLDWLRQ�RI�WKH�UHSUHVHQWDWLRQ�DOZD\V�GLVWLQJXLVKHV�WKH�DQDORJXH�IURP�WKH
GLJLWDO��ZKLFK�LV�JRYHUQHG�E\�D�QXPHULFDO�DQG�DOJRULWKPLF�ORJLF�UDWKHU�WKDQ�D�VSDWLDO
UHVHPEODQFH�WR�WKH�REMHFW�LW�GHQRWHV�������������$QDORJXH�PHGLD�DUH�EDVHG�RQ�UHVHPEODQFH
DQG�WKH�GLUHFW�SK\VLFDO�UHODWLRQVKLS�EHWZHHQ�D�UHSUHVHQWDWLRQ�DQG�D�UHIHUHQW��7KH�SK\VLFDO
IRUP�RI�WKH�UHSUHVHQWDWLRQ��VXFK�DV�WKH�FRQWLQXRXV�VXUIDFH�RI�D�FDQYDV�LQ�SDLQWLQJ��RSHUDWHV
DFFRUGLQJ�WR�WKH�VDPH�SULQFLSOHV�DV�WKH�ZRUOG�LW�GHVFULEHV��WKDW�LV��WKH�FRQWLQXLW\�RI�VSDFH
DQG�WLPH��%\�FRQWUDVW��WKH�GLJLWDO�E\SDVVHV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�RULJLQDO�DQG�FRS\
DQG�LQVWHDG�IRXQGV�UHSUHVHQWDWLRQ�RQ�WKH�fVLPLOLWXGHg�RI�GDWD�DQG�FRQVHTXHQWO\�GRHV�QRW
RSHUDWH�ZLWKLQ�WKH�SDUDPHWHUV�RI�(XFOLGHDQ�VSDFH��,QVWHDG�LW�LPSRVHV�LWV�RZQ�fDEVWUDFW



6(48(1&(�����������

_���

FRPSXWDWLRQDO�VSDFHg��LELG���������7KHUH�LV�QR�YDULDQFH�EHWZHHQ�LPDJH�DQG�FRS\�EHFDXVH
GLJLWDO�FRGH��ZLWK�LWV�H[DFW�GLYLVLRQV�EHWZHHQ�XQLWV��FDQ�EH�UHSURGXFHG�HQGOHVVO\�ZLWKRXW
ORVV��7KHUH�LV�QRWKLQJ�WR�GLVWLQJXLVK�RQH�FRS\�RI�D�ILOH�IURP�DQRWKHU�DQG�FRQVHTXHQWO\�WKH
QRWLRQ�RI�DQ�RULJLQDO�ORVHV�DQ\�YDOXH��0RUHRYHU��5RGRZLFN�DUJXHV�WKDW�WKH�XQLYHUVDOLW\�RI�WKH
GLJLWDO�ODQJXDJH�KDV�HUDVHG�WKH�GLIIHUHQFHV�EHWZHHQ�PHGLD��ZLWK�DXUDO�DQG�YLVXDO�PHGLD
XQGHUSLQQHG�E\�WKH�VDPH�SULQFLSOHV�RI�VLPXODWLRQ��LELG��������7KLV�OHDGV�WR�WKH�DUJXPHQW�WKDW
GLJLWDOLW\�KDV�EURXJKW�ZLWK�LW�D�WKRURXJK�fGHVXEVWDQWLDOL]DWLRQg�RI�FXOWXUH�GXH�WR�WKH
fGLVDSSHDUDQFH�RI�D�YLVLEOH�DQG�WDFWLOH�VXSSRUW�IRU�ERWK�LPDJH�DQG�WH[Wg��LELG���������:KDW
&XELWW�VHHV�DV�D�PLQRU�GLIIHUHQFH�LQ�WHFKQLFDO�LQVFULSWLRQ��LV�IRU�5RGRZLFN�D�IXQGDPHQWDO
FKDQJH�LQ�WKH�WKHRU\�DQG�SUDFWLFH�RI�UHSUHVHQWDWLRQ�

5RGRZLFN�LV�ULJKW�WR�DUJXH�WKDW�WKH�GLJLWDO�RSHUDWHV�DFFRUGLQJ�WR�D�VHW�RI�SULQFLSOHV�WKDW�GR
QRW�UHTXLUH�SK\VLFDO�LQVWDQWLDWLRQ�DQG�WKHUHIRUH�FDQ�EH�FKDQJHG��UHLQVFULEHG��DQG
WUDQVPLWWHG�ZLWKRXW�UHIHUHQFH�WR�D�VWDEOH�VHW�RI�SK\VLFDO�OLPLWV�DQG�DIIRUGDQFHV��EXW�WKLV
GRHV�QRW�PHDQ�WKDW�GLJLWDOLW\�RSHUDWHV�HTXDOO\�DFURVV�DOO�OHYHOV�RI�WKH�PHGLXP��:KHQ
5RGRZLFN�WDONV�DERXW�VLPLOLWXGH��KH�LV�UHIHUULQJ�WR�WKH�FDSDFLW\�IRU�FRGH�WR�EH�UHSURGXFHG
ZLWKRXW�ORVV��(YHU\WKLQJ�LV�LGHQWLFDO�EHFDXVH�D�GLJLWDO�V\VWHP�RI�QRWDWLRQ�GRHV�QRW�DOORZ�IRU
YDULDELOLW\�LQ�UH�LQVFULSWLRQ�XQOLNH�WKH�SK\VLFDO�WUDFH��,W�GRHV�QRW�QHFHVVDULO\�IROORZ��KRZHYHU�
WKDW�GLJLWDO�QRWDWLRQ�HOLPLQDWHV�WKH�UHODWLRQVKLS�EHWZHHQ�FRS\�DQG�RULJLQDO��IRU�GLJLWDO�PHGLD
LV�QRW�OLPLWHG�WR�WKH�FRS\LQJ�RI�FRGH��LW�DOVR�UHIHUV�WR�WKH�SURFHVV�RI�HQFRGLQJ�RU�WKH
H[WUDFWLRQ�RI�GDWD�IURP�WKH�UHDO��,I�ZH�UHWXUQ�WR�0DQRYLFK��GLJLWDOLW\�LV�QRW�DQ�DXWRPDWLF
WUDQVODWLRQ�RI�VHQVXDO�GLIIHUHQFHV�LQWR�FRGH��WKHUH�DUH�DFWXDOO\�D�VHULHV�RI�VWHSV��f7KH
FRPSXWHU�DJH�EURXJKW�ZLWK�LW�D�QHZ�FXOWXUDO�DOJRULWKP��UHDOLW\�!�PHGLD�!GDWD�!GDWDEDVHg
����������������7KLV�PRGHO�QRW�RQO\�LPSRVHV�D�FHUWDLQ�UHJXODULW\�DQG�OLQHDULW\�RQ�WKH�SURFHVV
RI�WUDQVFULSWLRQ��LW�DOVR�LQVLVWV�RQ�WKH�HVVHQWLDO�GLIIHUHQFH�EHWZHHQ�WKH�VWDJHV�RI
WUDQVFULSWLRQ��WKH�WUDQVIRUPDWLRQ�RI�UHDOLW\�LQWR�PHGLD�LV�IXQGDPHQWDOO\�GLIIHUHQW�WR�WKH
WUDQVODWLRQ�RI�PHGLD�LQWR�GDWD��2QFH�WUDQVFULEHG��GDWD�LV�GHVLJQHG�WR�EH�UHDG�WKURXJK�DQ\
FRPSXWHULVHG�V\VWHP�ZLWKRXW�VXVWDLQHG�UHIHUHQFH�WR�LWV�SK\VLFDO�IRUP��+RZHYHU�WKH
WUDQVIRUPDWLRQ�RI�UHDOLW\�LQWR�PHGLD�VWLOO�RSHUDWHV�DFFRUGLQJ�WR�D�VHW�RI�SULQFLSOHV�WKDW�DUH
DOLJQHG�ZLWK�KXPDQ�SHUFHSWLRQ��PLFURSKRQHV�SLFN�XS�YLEUDWLRQV��DV�GR�KXPDQ�HDUGUXPV�
ZKLFK�DUH�WKHQ�FRQYHUWHG�LQWR�HOHFWULFDO�VLJQDOV��DQG�GLJLWDO�FDPHUDV�XVH�OHQVHV�WR�IRFXV
OLJKW�RQ�D�VLOLFRQ�VHQVRU�LQ�D�ZD\�WKDW�VWLOO�UHVHPEOHV�WKH�IRFXVLQJ�RI�OLJKW�RQ�WKH�KXPDQ
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UHWLQD��7KH�ZKROH�TXHVWLRQ�RI�ILGHOLW\�LQ�YLVXDO�PHGLD�LV�QRW�EDVHG�RQ�DQ�DEVROXWH�FRQFHSWLRQ
RI�DFFXUDF\��EXW�LQ�PDNLQJ�D�FRS\�WKDW�HQJDJHV�WKH�H\H�LQ�D�VLPLODU�IDVKLRQ�WR�WKH�ZD\�WKH
H\H�LV�HQJDJHG�ZLWK�WKH�DFWXDO�REMHFW��5RGRZLFNgV�DUJXPHQW�WKDW�RULJLQDO�DQG�FRS\�DUH
LQGLVWLQJXLVKDEOH�IDLOV�WR�WDNH�LQWR�DFFRXQW�WKH�PHGLXP�WKDW�LQWHUFHGHV�EHWZHHQ�WKH
YLHZHU�OLVWHQHU�DQG�WKH�FRGH��,W�LV�WUXH�WKDW�WKH�GLJLWDO�ILOH�LV�QR�PRUH�WKDQ�LWV�FRGH�EXW�WKLV
GRHV�QRW�PHDQ�WKDW�LW�UHPDLQV�DV�FRGH�ZKHQ�YLHZHG�RU�OLVWHQHG�WR��IRU�LW�UHTXLUHV
UHFRQYHUVLRQ�LQWR�WDQJLEOH�IRUP�WKURXJK�DQ�LQWHUIDFH��7KH�LGHD�WKDW�GLJLWDO�WH[WV�OHDG�WR�WKH
GHVXEVWDQWLDOL]DWLRQ�RI�RXU�UHODWLRQVKLS�WR�WKH�UHDO�LV�RQO\�SDUWO\�WUXH��IRU�ZH�VWLOO�MXGJH�D
VFUHHQ�LPDJH�LQ�WHUPV�RI�KRZ�LW�UHSURGXFHV�WKH�UHDO��,Q�WKRVH�IRUPV�RI�PHGLD��VXFK�DV�ILOP
DQG�SKRWRJUDSK\��LQ�ZKLFK�UHJLVWUDWLRQ�LV�GHULYHG�IURP�LQGH[LFDOLW\��HDFK�LQVWDQWLDWLRQ�LV
DGGUHVVHG�E\�WKH�YLHZHU�LQ�WHUPV�RI�D�UHODWLRQVKLS�EHWZHHQ�LPDJH�DQG�UHIHUHQW�HYHQ�ZKHQ�LW
LV�D�PHPEHU�RI�D�VHULHV��7KH�UHIHUHQW�VWLOOV�SOD\V�D�UROH�LQ�WKH�UHFHSWLRQ�RI�WKH�LPDJH�HYHQ�LI
WKHUH�LV�D�ORVV�RI�WKH�DXUD�RI�WKH�RULJLQDO�GXH�WR�WKH�FDSDFLW\�DIIRUGHG�E\�GLJLWDO�WHFKQRORJLHV
WR�HQGOHVVO\�DQG�ORVVOHVVO\�UHSURGXFH�LW�

7KHUH�LV�QR�TXHVWLRQ�WKDW�GLJLWDO�LQVFULSWLRQ�LV�LQWULQVLFDOO\�GLIIHUHQW�WR�DQDORJXH�LQVFULSWLRQ
EXW�LWV�GLIIHUHQFHV�GR�QRW�QHFHVVDULO\�RSHUDWH�DW�WKH�OHYHO�RI�VSHFWDWRUVKLS��WKH\�PD\�UHPDLQ
ODWHQW�LQ�WKH�HQFRGLQJ��7KLV�SUHVHQWV�D�SUREOHP�ZKHQ�RQH�RI�WKH�GHILQLQJ�IHDWXUHV�RI�GLJLWDO
UHSUHVHQWDWLRQ�LV�WKDW�WKH�GLYLVLRQV�DUH�SUHVHQW�ERWK�LQ�WKH�V\VWHP�RI�QRWDWLRQ�DQG�WKH
REMHFWV�WR�ZKLFK�WKDW�QRWDWLRQ�UHIHUV��,Q�WKLV�GHILQLWLRQ�D�SULQWHG�OLWHUDU\�WH[W�FRPSRVHG
HQWLUHO\�RI�ZRUGV�LV�PRUH�WKRURXJKO\�GLJLWDO�e�WKHUH�LV�D�ORVV�RI�UHVHPEODQFH�DQG�WH[W�LV
UHSURGXFHG�WKURXJK�fVLPLOLWXGH�g�LI�ZH�DUH�WR�IROORZ�5RGRZLFNgV�OLQH�RI�UHDVRQLQJ�e�WKDQ�DQ\
GLJLWDOO\�HQFRGHG�ILOP�EHFDXVH�WKH�ODWWHU�REVFXUHV�WKH�GLYLVLRQ�EHWZHHQ�XQLWV�DW�WKH�OHYHO�RI
UHFHSWLRQ��$QRWKHU�FRPSOLFDWLRQ�IRU�FLQHPD�LV�WKDW�GLVFUHWHQHVV��ZKLFK�LV�UHJDUGHG�DV�D
GLVWLQJXLVKLQJ�IHDWXUH�RI�GLJLWDO�PHGLD��LV�VRPHWKLQJ�WKDW�LV�DOVR�IRXQG�LQ�WKH�GLYLVLRQ�RI
DQDORJXH�ILOP�LQWR�SKRWRJUDPV��&LQHPD�WKHRU\�JHQHUDOO\�FHOHEUDWHV�WKH�FDSDFLW\�WR
RYHUFRPH�WKH�JDSV�LQ�WKH�SHUFHSWLRQ�RI�PRYHPHQW�LQ�DQDORJXH�PHGLD�DQG�WKLV�PDUNV�D
VLJQLILFDQW�FRQWUDVW�WR�WKH�KLJKOLJKWLQJ�RI�WKH�JDSV�LQ�FULWLTXHV�RI�GLJLWDO�LQVFULSWLRQ��*DUUHWW
6WHZDUW�DUJXHV�WKDW�RQH�RI�WKH�GHILQLQJ�IHDWXUHV�RI�ILOP�LV�WKH�HUDVXUH�RI�WKH�PDWHULDO�EDVLV
RI�LWV�LQVFULSWLRQ�LQ�WKH�DFW�RI�YLHZLQJ��7KH�JDSV�EHWZHHQ�WKH�SKRWRJUDPV�DUH�HOLGHG�DV�WKH
ILOPVWULS�SDVVHV�WKURXJK�WKH�SURMHFWRU�EXW�ZKDW�LV�DOVR�HOLGHG�LV�WKH�VWDVLV�LPSOLHG�LQ�HDFK
SKRWRJUDP�DV�WKH\�IXOILO�WKHLU�SODFH�ZLWKLQ�WKH�IORZ�RI�PRYHPHQW������������:KHQ�WKH
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GLYLVLRQ�RI�SDUWV�RSHUDWHV�DW�WKH�WKUHVKROG�RI�YLVXDO�H[SHULHQFH��ZH�VHHN�DOZD\V�WR�EULGJH
WKLV�VHSDUDWLRQ�DQG�UH�HVWDEOLVK�FRQWLQXLW\��ZKLFK�LV�D�SHUFHSWXDO�SULQFLSOH�WKDW�KDV�EHHQ
HYLGHQW�VLQFH�:XQGWgV�HDUO\�H[SHULPHQWV�ZLWK�DSSDUHQW�PRWLRQ��,Q�ILOP�WKHRU\��WKLV�DSSDUHQW
PRWLRQ�LV�RIWHQ�DWWULEXWHG�WR�WKH�fSHUVLVWHQFH�RI�YLVLRQg�e�WKH�UHWHQWLRQ�RI�LPDJH�GXH�WR�WKH
UHODWLYH�VORZQHVV�RI�WKH�UHWLQD�e�EXW�$XPRQW�HW�DO��DUJXH�WKDW�ZKDW�LV�DFWXDOO\�DW�SOD\�LV�D
YLVXDO�SURFHVV�UHIHUUHG�WR�DV�WKH�fSKL�SKHQRPHQRQg�ZKHUHE\�fWKH�VSHFWDWRU�KDV�PHQWDOO\
HVWDEOLVKHG�D�FRQWLQXLW\�DQG�PRYHPHQW�ZKHUH�WKHUH�ZDV�WHFKQLFDOO\�RQO\�GLVFRQWLQXLW\�DQG
VWDVLVg��������������7KLV�SKL�SKHQRPHQRQ�LV�FHQWUDO�WR�WKH�OLQNLQJ�WRJHWKHU�RI�SKRWRJUDPV�LQ
ILOP�VSHFWDWRUVKLS�RU�FHOV�LQ�DQLPDWLRQ��,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�HVWDEOLVKPHQW�RI
FRQWLQXLW\�WKURXJK�VSHFWDWRUVKLS��VKRXOG�QRW�EH�UHVWULFWHG�WR�WKH�SHUFHSWLRQ�RI�PRYHPHQW�
7KH�SKRWRJUDPgV�VLOYHU�KDOLGH�JUDLQV�VXVSHQGHG�LQ�D�WUDQVSDUHQW�EDVH�DUH�DOVR�FRQWUDFWHG�LQ
WKH�VSHFWDWRUgV�YLVLRQ�WR�IRUP�DQDORJXH�VKDSHV��OLQHV�DQG�YLVXDO�REMHFWV��,Q�DQ�DXUDO
HQYLURQPHQW��YLEUDWLRQV�RI�PROHFXOHV�LQ�WKH�DLU�DUH�FRQWUDFWHG�LQWR�VRXQGV��QRWHV��DQG
ZRUGV��:KDW�LV�PRVW�LPSRUWDQW�LV�WKDW�SHUFHSWLRQ�VLPSOLILHV�RXU�VHQVXDO�HQYLURQPHQW��ZKLFK
LQFOXGHV�RYHUFRPLQJ�JDSV�LQ�WKH�PHGLXP��DQG�WKLV�DSSOLHV�DV�PXFK�WR�GLJLWDO�PHGLD�DV�LW
GRHV�WR�DQDORJXH�PHGLD��2QH�FRXOG�DUJXH�WKDW�ZLWK�GLJLWDO�PHGLD�DOO�WKDW�KDV�FKDQJHG�LV�WKH
QDWXUH�RI�WKH�YLVXDO�REMHFWV�WKDW�DUH�FRQWUDFWHG�WR�FUHDWH�REMHFWV�DQG�PRYHPHQWV��RI�ZKLFK
WKH�PRVW�REYLRXV�LV�WKH�FRQWUDFWLRQ�RI�SL[HOV�LQWR�ILHOGV�RI�FRORXU�DQG�RWKHU�VKDSHV�

���'LJLWDO�3HUFHSWLRQ
7KH�GLIIHUHQFH�EHWZHHQ�GLJLWDO�DQG�DQDORJXH�LQ�FLQHPD�LV�QRW�OLPLWHG�WR�D�WHFKQLFDO�PRGH�RI
LQVFULSWLRQ��LW�FDQ�UHIHU�DOVR�WR�ZD\V�RI�VHHLQJ��+XPDQ�SHUFHSWLRQ�LV�GULYHQ�E\�JHVWDOW
SULQFLSOHV�LQ�ZKLFK�WKHUH�LV�D�UHGXFWLRQ�RI�WKH�QXPEHU�RI�GLIIHUHQFHV�LQ�IDYRXU�RI�VLPSOHU
YLVXDO�IRUPV��7KLV�PD\�EH�DWWULEXWHG�WR�WKH�IDFW�WKDW�KXPDQ�SHUFHSWLRQ�LV�DQDORJLF��LQVRIDU�DV
WKHUH�DUH�QR�DEVROXWH�GLYLVLRQV�LQ�FRQVFLRXVQHVV�RU�WKH�YDULRXV�VHQVXDO�ILHOGV��7KLV�FRQWLQXLW\
LV�PDSSHG�RQWR�QHZ�GLVFUHWH�VHQVXDO�GDWD��DV�LV�WKH�FDVH�LQ�WKH�FRQWUDFWLRQ�RI�GLIIHUHQFHV
EHWZHHQ�SL[HOV��VDPSOHV�RU�SKRWRJUDPV��%XW�WKLV�LV�QRW�D�RQH�ZD\�SURFHVV�ZKHUH�WKH�GLJLWDO
EHFRPHV�DQDORJXH��IRU�RXU�SHUFHSWLRQ�DOVR�LPSRVHV�LWV�RZQ�GLYLVLRQV�RQ�WKH�SHUFHSWXDO�ILHOG
WKDW�FRUUHVSRQG�WR�WKH�GHQRWDWLYH�GLYLVLRQV�RI�ODQJXDJH��7KLV�RSHQV�XS�D�QHZ�OLQH�RI�LQTXLU\
WKDW�GRHV�QRW�IXOO\�GHSHQG�RQ�WKH�PDQQHU�LQ�ZKLFK�PHGLD�ILOHV�DUH�HQFRGHG�EXW�UDWKHU�RQ
W\SHV�RI�SHUFHSWXDO�HQJDJHPHQW��7R�KLJKOLJKW�ZKDW�LV�DW�VWDNH��LW�LV�ZRUWKZKLOH�UHWXUQLQJ�WR
*DUUHWW�6WHZDUW�ZKR�PDNHV�DQ�LQWHUHVWLQJ�FRPSDULVRQ�EHWZHHQ�WKH�FRQWUDFWLRQ�RI
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SKRWRJUDPV�WR�IRUP�D�PRYLQJ�LPDJH�e�ZKDW�KH�FDOOV�SKRWR�V\QWKHVLV�e�DQG�WKH�IXVLRQ�RI
OHWWHUV�LQWR�OH[LFDO�XQLWV�LQ�WKH�UHDGLQJ�RI�WH[W��f)LOPLF�IUDPHV�IOLFNHULQJO\�GLVDSSHDU�LQWR
FLQHPDWLF�LPDJH�UDWKHU�DV�WKH�IOXFWXDWLRQV�RI�DOSKDEHWLF�ODQJXDJH�FRQJHDO�LQWR�XQLWV�RI
PHDQLQJ�RQ�WKH�SDJHg��������������3KHQRPHQRORJLFDOO\�WKH�WZR�IRUPV�RI�FRQWUDFWLRQ�DUH
FRPSDUDEOH��DV�ERWK�WKH�PRYHPHQWV�DVVRFLDWHG�ZLWK�UHDGLQJ�DQG�YLHZLQJ�ORRN�WR�RYHUFRPH
GLIIHUHQFHV�WKURXJK�WKH�MRLQLQJ�WRJHWKHU�RI�SDUWV��+RZHYHU��WKH�UHDGLQJ�RI�ZRUGV�FUHDWHV
VLPSOHU�XQLWV�QRW�RQO\�WKURXJK�WKH�MRLQLQJ�RI�OHWWHUV�EXW�DOVR�WKURXJK�LPSRVLQJ�D�JDS
EHWZHHQ�ZRUGV��'LJLWDO�GLVWLQFWLRQV�DUH�LQWURGXFHG�LQ�WKH�DFW�RI�FUHDWLQJ�XQLWLHV��7KHUH�LV
DOZD\V�D�WHQVLRQ�EHWZHHQ�DQDORJLF�FRQWLQXLW\�DQG�WKH�GHSOR\PHQW�RI�WKDW�FRQWLQXLW\�LQ
FUHDWLQJ�PHDQLQJIXO�XQLWV��(YHQ�LQ�FLQHPDWLF�SKRWRV\QWKHVLV��GLJLWDO�DQG�DQDORJXH�DUH
FRPELQHG��7KH�SKRWRJUDPV�DUH�IXVHG�WRJHWKHU�RQ�VFUHHQ�WR�SURGXFH�DQ�LPDJH�WKDW
FRQWLQXRXVO\�YDULHV�EXW�RXU�DWWHQWLRQ�LV�DOVR�GUDZQ�WR�FOHDUO\�GHILQHG�YLVXDO�REMHFWV�e�PRVW
RIWHQ�ILJXUHV�DQG�WKHLU�PRYHPHQWV�e�ZKLFK�VWDQG�RXW�DV�LGHQWLWLHV��,Q�D�VHQVH��HYHU\�VLQJOH
SKRWRJUDP��DQG�QRW�MXVW�WKH�MRLQLQJ�RI�VKRWV��LV�JRYHUQHG�E\�D�PDWFK�RQ�DFWLRQ�

7KH�LQWHUPL[LQJ�RI�WKH�DQDORJXH�DQG�GLJLWDO�LQ�SHUFHSWLRQ�FDQ�EH�XQGHUVWRRG�WKURXJK�D
YDULHW\�RI�IUDPHZRUNV�EXW�LQ�RUGHU�WR�UHPDLQ�FRQVLVWHQW�ZLWK�WKH�XVH�RI�WKH�WHUPV�LQ�WKH
VFLHQFHV��LW�LV�EHVW�GHVFULEHG�SULPDULO\�WKURXJK�D�WKHRU\�RI�LQIRUPDWLRQ��)UHG�'UHWVNH�DUJXHV
WKDW�DQDORJXH�DQG�GLJLWDO�SHUFHSWLRQ�PLJKW�EH�SUHPLVHG�RQ�WKH�GLIIHUHQFH�EHWZHHQ�WKH
FRQWLQXRXV�DQG�WKH�GLVFUHWH��EXW�WKLV�GLIIHUHQFH�DOVR�\LHOGV�GLIIHUHQW�W\SHV�RI�LQIRUPDWLRQ�
7KH�GLJLWDO�fVLJQDO�FDUULHV�QR�DGGLWLRQDO�LQIRUPDWLRQg�RWKHU�WKDQ�LWV�fGLJLWDO�IRUPg�ZKHUHDV�WKH
DQDORJXH�VLJQDO�fFDUULHV�PRUH�VSHFLILF��PRUH�GHWHUPLQDWH��LQIRUPDWLRQg��������������7R�UHIHU
WR�WKH�HDUOLHU�GLVFXVVLRQ�RI�GLIIHUHQFH��WKH�GLJLWDO�VLJQDO�FDUULHV�PHDQLQJ�VROHO\�EHFDXVH�LW
HQFRGHV�GLIIHUHQFH�DQG�WKLV�FRQWUDVWV�ZLWK�WKH�DQDORJXH�VLJQDO�ZKLFK�LV�FRPSULVHG�RI�D
ZKROH�DUUD\�RI�GLIIHUHQFHV�HPEHGGHG�ZLWKLQ�D�SDUWLFXODU�SK\VLFDO�LQVWDQWLDWLRQ��7R�H[HPSOLI\
WKLV�GLIIHUHQFH��'UHWVNH�H[SODLQV�KRZ�ZH�ZRXOG�FRPPXQLFDWH�WKDW�D�FXS�FRQWDLQV�FRIIHH�
DQDORJLFDOO\�DQG�GLJLWDOO\��'LJLWDOO\��WKH�PHVVDJH�FDQ�EH�FRPPXQLFDWHG�YHU\�HIILFLHQWO\�LQ�D
VKRUW�OLQJXLVWLF�VWDWHPHQW�VXFK�DV�fWKH�FXS�FRQWDLQV�FRIIHH�g�7KH�PHVVDJH�LV�HIILFLHQW�EHFDXVH
WKH�GHQRWDWLYH�ODQJXDJH�KDV�DOUHDG\�H[WUDFWHG�WKH�QHFHVVDU\�XQLWV�RI�LQIRUPDWLRQ�DQG�JLYHQ
WKHP�D�QDPH��7KH�DQDORJXH�PHVVDJH��E\�FRQWUDVW��UHTXLUHV�SK\VLFDO�UHVHPEODQFH�WR
FRPPXQLFDWH�WKH�PHVVDJH��IRU�H[DPSOH�E\�XVLQJ�D�SLFWXUH�RI�D�FXS�FRQWDLQLQJ�FRIIHH��7KH
SLFWXUH�FDQQRW�MXVW�SUHVHQW�WKH�QHFHVVDU\�LQIRUPDWLRQ�e�FRIIHH�LQ�WKH�FXS�e�EHFDXVH�LQ�WKH



6(48(1&(�����������

_���

SUHVHQWDWLRQ�RI�WKLV�LQIRUPDWLRQ�LW�PXVW�DOVR�UHIHU�WR�D�VSHFLILF�REMHFW�DQG�LWV�GHWDLOV��7KH�FXS
PXVW�KDYH�FRORXU��VKDSH�DQG�SHUVSHFWLYH�DQG�WKH�DSSUR[LPDWH�DPRXQW�RI�FRIIHH�PXVW�DOVR�EH
VKRZQ��LELG���������(YHQ�ZLWK�VXFK�GHWDLO�DQG�VSHFLILFLW\��WKH�SLFWXUH�LV�QRW�H[FOXVLYHO\
DQDORJXH�IRU�WKHUH�LV�OLQJXLVWLFDOO\�HQFRGHG�GLJLWDO�LQIRUPDWLRQ�WKDW�LV�HPEHGGHG�LQ�WKH
SLFWXUH�DORQJVLGH�D�UDQJH�RI�RWKHU�LQWHJUDWHG�SURSHUWLHV��LELG���������,QGHHG��IRU�WKH�SLFWXUH
WR�KDYH�DQ\�PHDQLQJ��WKH�NH\�IHDWXUHV�VWLOO�KDYH�WR�EH�UHFRJQLVHG��ZKLFK�HQWDLOV�H[WUDFWLQJ
GLJLWDO�GLIIHUHQFHV�IURP�WKH�PDWHULDO�DQG�DQDORJLF�IRUP�RI�WKH�LPDJH�

,Q�DOO�FDVHV�IURP�SHUFHSWLRQ�WR�GLJLWDO�UHFRUGLQJ��WKH�FRQYHUVLRQ�RI�DQ�DQDORJXH�VLJQDO�WR�D
GLJLWDO�RQH�UHTXLUHV�WKH�ORVV�RI�LQIRUPDWLRQ��$FFRUGLQJ�WR�'UHWVNH��DOO�WKH�VSHFLILF�GLIIHUHQFHV
WKDW�DUH�FRQWDLQHG�LQ�WKH�DQDORJXH�DUH�FRQWUDFWHG�LQWR�DQ�LGHQWLW\�WKDW�FDQ�EH�UHDG�E\�WKH
GLJLWDO�V\VWHP��7KH�GLJLWDO�V\VWHP�WUDQVIRUPV�YDULDELOLW\�LQWR�LGHQWLW\�E\�GLVFDUGLQJ�WKRVH
DVSHFWV�WKDW�DUH�QRW�UHOHYDQW�WR�LWV�VWUXFWXUH�RI�UHSUHVHQWDWLRQ��f7KH�PRUH�VSHFLILF�SLHFHV�RI
LQIRUPDWLRQ�LW�FDUULHV�DUH�V\VWHPDWLFDOO\�LJQRUHG�LQ�RUGHU�WR�DFKLHYH�D�XQLIRUP�UHVSRQVH�WR
UHOHYDQW�VLPLODULWLHVg��������������7KLV�GLJLWDO�H[WUDFWLRQ�EHFRPHV�WKH�JXLGLQJ�SULQFLSOH�RI
'UHWVNHgV�HSLVWHPRORJ\��IRU�LW�LV�RQO\�WKURXJK�WKH�WUDQVIRUPDWLRQ�RI�WKH�SHUFHSWXDO�ILHOG�LQWR
GLJLWDO�XQLWV�WKDW�NQRZOHGJH�EHFRPHV�SRVVLEOH��f8QWLO�LQIRUPDWLRQ�KDV�EHHQ�H[WUDFWHG�IURP
WKLV�VHQVRU\�VWUXFWXUH��GLJLWDOL]DWLRQ��QRWKLQJ�FRUUHVSRQGLQJ�WR�UHFRJQLWLRQ��FODVVLILFDWLRQ�
LGHQWLILFDWLRQ��RU�MXGJHPHQW�KDV�RFFXUUHG�e�QRWKLQJ��WKDW�LV��RI�DQ\�FRQFHSWXDO�RU�FRJQLWLYH
VLJQLILFDQFHg��LELG��������$OWKRXJK�'UHWVNH�LV�WDONLQJ�DERXW�KXPDQ�SHUFHSWLRQ��WKLV�QRWLRQ�RI
H[WUDFWLRQ�FDQ�EH�FRPSDUHG�WR�WKH�VDPSOLQJ�RI�LQIRUPDWLRQ�WKURXJK�GLJLWDO�LQSXW�GHYLFHV�DQG
WKH�RUJDQLVDWLRQ�RI�LQIRUPDWLRQ�LQ�D�GDWDEDVH��,W�DOVR�FRQVWLWXWHV�D�IRUP�RI�GRXEOH�HQFRGLQJ�
7KHUH�LV�ILUVW�WKH�VHSDUDWLRQ�RI�LQIRUPDWLRQ�IURP�WKH�DQDORJXH�DQG��VHFRQGO\��WKH�SODFHPHQW
RI�WKLV�H[WUDFWHG�LQIRUPDWLRQ�LQ�D�V\VWHP�RI�FODVVLILFDWLRQ�WKDW�GRHV�QRW�UHFRJQLVH�WKH
PDWHULDO�FRQWH[W�IURP�ZKLFK�WKH�LQIRUPDWLRQ�ZDV�GHULYHG�e�LQ�0DQRYLFKgV�DOJRULWKP��WKH
SURFHVV�IURP�PHGLD�WR�GDWD�WR�GDWDEDVH��7KH�SURFHVV�LV�YDOXDEOH�DV�D�ZD\�RI�WKLQNLQJ�DERXW
FLQHPD�EHFDXVH�LW�GHPRQVWUDWHV�WKDW�WKH�DQDORJXH�GLJLWDO�GLVWLQFWLRQ�LV�DOZD\V�RSHUDWLYH
UHJDUGOHVV�RI�WKH�PHGLXP�XQGHU�LQYHVWLJDWLRQ�

���'LJLWDO�DQG�$QDORJLF�)LOP�6W\OH
$UJXLQJ�WKDW�GLJLWDO�DQG�DQDORJXH�DUH�GLIIHUHQW�PRGHV�RI�FRJQLWLRQ�DOORZV�IRU�D�PXFK�PRUH
GLUHFW�GLVFXVVLRQ�RI�KRZ�WKH�WHUPV�FDQ�EH�DSSOLHG�WR�FLQHPD��LQ�SDUWLFXODU�LQ�WKHLU�DHVWKHWLF
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DSSOLFDWLRQ��7KH�SUREOHP�ZLWK�DGRSWLQJ�D�WHFKQLFDO�YLHZSRLQW�LV�WKDW�WKH�GLJLWDO�GLYLVLRQV�LQ
WKH�WHFKQRORJ\�DUH�QRW�QHFHVVDULO\�DSSDUHQW�DW�WKH�OHYHO�RI�SHUFHSWLRQ��&RQYHUVHO\��RXU
SHUFHSWLYH�DSSDUDWXVHV�LPSRVH�GLJLWDO�GLYLVLRQV�UHJDUGOHVV�RI�WKH�ILOPgV�PDWHULDO�IRXQGDWLRQ�
,QWHUHVWLQJO\��LW�FDQ�DOVR�EH�DUJXHG�WKDW�GLJLWDO�WHFKQRORJLHV�DFWXDOO\�IDFLOLWDWH�DQ�DQDORJLF
HQJDJHPHQW�ZLWK�VFUHHQ�PHGLD��6RIWZDUH�WRROV�DQG�YDULRXV�IRUPV�RI�LQWHUIDFHV��VXFK�DV�WKH
PRXVH�RU�D�WRJJOH��FDQ�EH�XVHG�WR�FKDQJH�WKH�VSHHG�RI�D�ILOP�RU�PHUJH�VHTXHQFHV��7KH
FRQWLQXRXV�YDULDWLRQ�RI�WKH�VFUHHQ�LPDJH�LV�FRLQFLGHQW�ZLWK�WKH�PRYHPHQW�RI�WKH�ERG\�DQG�LV
QRW�H[SHULHQWLDOO\�PHGLDWHG�E\�D�GLVFUHWH�V\VWHP�RI�QRWDWLRQ��DV�LV�WKH�FDVH�ZLWK�WKH�XVH�RI�D
NH\ERDUG��DQG�LV�WKHUHIRUH�DQDORJLF��7KH�VFUHHQ�LPDJH�DOVR�RSHUDWHV�ZLWKLQ�D�JHQHUDO
DQDORJLF�IUDPHZRUN�EHFDXVH�WKH�PHVVDJH�LV�DOZD\V�HPEHGGHG�LQ�D�YLVXDO�ILHOG�WKDW�LV
VSDWLDOO\�DQG�WHPSRUDOO\�FRQWLQXRXV�DQG�LV�RIWHQ�OLQNHG�WKURXJK�UHVHPEODQFH�WR�D�SURILOPLF
VSDWLR�WHPSRUDO�ILHOG��7KHUH�LV�DOZD\V�D�WHQVLRQ�EHWZHHQ�WKH�DQDORJXH�DQG�WKH�GLJLWDO�LQ
SHUFHSWLRQ�DQG�WKHUHIRUH�LW�GRHV�QRW�PDNH�VHQVH�WR�FDWHJRULVH�D�IUDPH��VKRW�RU�ILOP�DV�IXOO\
RFFXS\LQJ�RQH�FDWHJRU\�RU�WKH�RWKHU��,W�LV�PRUH�DSSURSULDWH�WR�UHJDUG�DHVWKHWLF�SUDFWLFHV�DV
SODFLQJ�PRUH�HPSKDVLV�RQ�HLWKHU�WKH�GLJLWDO�RU�DQDORJXH��HQFRXUDJLQJ�WKH�YLHZHU�WR�DWWHQG
WR�GLJLWDO�GLIIHUHQFHV�RU�DQDORJLF�SOHQLWXGH��5DWKHU�WKDQ�FOHDUO\�GLYLGHG�VWDWHV��WKHUH�LV�D
WHQGHQF\�WRZDUGV�HLWKHU�WKH�DQDORJLF�RU�WKH�GLJLWDO�DV�D�PDWWHU�RI�VW\OH�DQG�WKH�ILOPPDNHUgV
ZD\�RI�WKLQNLQJ�

7KLV�LV�EHVW�H[SODLQHG�XVLQJ�D�FRXSOH�RI�H[DPSOHV�WKDW�SULYLOHJH�HLWKHU�DQDORJLF�RU�GLJLWDO
PRGHV�RI�ILOPPDNLQJ��$�ILOPPDNHU�ZKR�PRVW�IRUFHIXOO\�DGYRFDWHV�DQDORJLF�WKLQNLQJ�LV�$QGUHL
7DUNRYVN\��,Q�KLV�ERRN�6FXOSWLQJ�LQ�7LPH��7DUNRYVN\�DUJXHV�WKDW�ILOPPDNLQJ�VKRXOG�GHSOR\�D
IRUP�RI�DVVRFLDWLYH�fSRHWLF�UHDVRQLQJg�DQG�LV�FULWLFDO�RI�WKRVH�ILOPV�WKDW�HPSKDVLVH�WKH�OLQNLQJ
WRJHWKHU�RI�D�VHULHV�RI�HYHQWV�LQ�ORJLFDO�VHTXHQFH�RU�HGLWLQJ�SDWWHUQV��VXFK�DV�LQWHOOHFWXDO
PRQWDJH��WKDW�UHGXFH�DQ�LPDJH�VHTXHQFH�WR�DQ�LGHD�������������&LQHPD�VKRXOG�QRW�FUHDWH
V\PEROV�WKDW�FDQ�EH�HDVLO\�UHDG�E\�DQ�DXGLHQFH�DQG�LQVWHDG�VKRXOG�SUHVHQW�WKH�FRQWRXUV�RI�D
FKDUDFWHUgV�RU�ILOPPDNHUgV�WKRXJKWV��LELG���������DV�D�IRUP�RI�SRHWLF�UHDVRQLQJ�WKDW�UHPDLQV
HPEHGGHG�LQ�FRQFUHWH�DQG�SDUWLFXODU�LPDJHV�OLQNHG�WR�WKH�WHPSRUDOLW\�RI�OLIH��LELG�������

7KH�LPDJH�EHFRPHV�DXWKHQWLFDOO\�FLQHPDWLF�ZKHQ��DPRQJVW�RWKHU�WKLQJV��QRW�RQO\�GRHV
LW�OLYH�ZLWKLQ�WLPH��EXW�WLPH�DOVR�OLYHV�ZLWKLQ�LW��HYHQ�ZLWKLQ�HDFK�VHSDUDWH�IUDPH�
1R�fGHDGg�REMHFW�e�WDEOH��FKDLU��JODVV�e�WDNHQ�LQ�D�IUDPH�LQ�LVRODWLRQ�IURP�HYHU\WKLQJ�HOVH�
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FDQ�EH�SUHVHQWHG�DV�LW�ZHUH�RXWVLGH�SDVVLQJ�WLPH��DV�LI�IURP�WKH�SRLQW�RI�YLHZ�RI�WKH
SDVVLQJ�RI�WLPH���7DUNRYVN\����������

7KLV�DUJXPHQW�LV�GHULYHG�IURP�7DUNRYVN\gV�EHOLHI�WKDW�ILOPgV�SULPDU\�DHVWKHWLF�LV�QRW�WKH
VHSDUDWLRQ�RI�WKH�ILOP�LQWR�VKRWV��RU�LQGHHG�WKH�ILOP�VWULS�LQWR�SKRWRJUDPV��EXW�UDWKHU�ZKDW
KH�UHIHUV�WR�DV�WKH�hWLPH�SUHVVXUHi�ZLWKLQ�HDFK�VKRW��f7KH�FRXUVH�RI�WLPH��UHFRUGHG�LQ�WKH
IUDPH��LV�ZKDW�WKH�GLUHFWRU�KDV�WR�FDWFK�LQ�WKH�SLHFHV�ODLG�RXW�RQ�WKH�HGLWLQJ�WDEOHg��LELG��
������0DNLQJ�UHIHUHQFH�WR�WKH�IDFW�WKDW�WKH�LPDJH�LV�DOZD\V�HPEHGGHG�LQ�WLPH�QRW�RQO\
GLVWLQJXLVKHV�WKH�WUXO\�FLQHPDWLF�EXW�DOVR�UHDVVHUWV�WKH�LPDJHgV�LQGH[LFDO�UHODWLRQVKLS�WR�WKH
UHDO��7KH�LPDJH�LV�DXWKHQWLF�LI�LW�LV�OLQNHG�WR�WKH�YHU\�PRYHPHQW�RI�OLIH�DQG�WKLV�FDQ�LQFOXGH
SK\VLFDO�REMHFWV�DV�PXFK�DV�WKH�DFWLRQ�RI�OLYLQJ�EHLQJV��7KHUH�LV�WHPSRUDO�FRQWLQXLW\�ZKLFK
HPEUDFHV�DOO�WKLQJV�VHHQ�DQG�H[SHULHQFHG�LQ�ZKLFK�WLPH�SUHVVXUH�fLV�D�SRLQWHU�WR�VRPHWKLQJ
VWUHWFKLQJ�RXW�EH\RQG�WKH�IUDPH�DQG�WR�LQILQLW\��D�SRLQWHU�WR�OLIHg��LELG������������7KH
LQGH[LFDO�IXQFWLRQ�LQ�WKLV�FDVH�LV�QRW�RQO\�D�PHDQV�RI�OLQNLQJ�WKH�LPDJH�WR�D�SDUWLFXODU�SODFH
RU�HYHQW��EXW�D�PHDQV�RI�JHVWXULQJ�WR�WKH�RQJRLQJ�SURFHVV�RI�OLIH�WKDW�FRQWLQXHV�WKURXJK�WKH
PDWHULDOLW\�RI�WKH�REMHFWV�DQG�LPDJHV�WKDW�FRPSULVH�LW�

7R�H[SODLQ�WLPH�SUHVVXUH��DQG�IRU�RXU�SXUSRVHV�WR�H[SODLQ�DQ�DQDORJLF�DSSURDFK�WR
ILOPPDNLQJ��7DUNRYVN\�UHIHUV�WR�WKH�VKRUW�ILOP�/H�'RUPHXU�E\�3DVFDO�$XELHU��������>RQOLQH@�
7KH�GXUDWLRQ�RI�WKH�ILOP�LV�QLQH�DQG�KDOI�PLQXWHV�DQG�FRQGXFWHG�LQ�D�VLQJOH�WDNH�DQG�WKH�RQO\
QRWDEOH�HYHQW�LV�WKH�GLVFRYHU\�RI�D�GHDG�LQVXUJHQW��:KDW�PDNHV�WKH�ILOP�LQWHUHVWLQJ�LV�QRW
WKH�GHSLFWLRQ�RI�WKLV�HYHQW�EXW�WKH�IDFW�WKDW�WKH�ERG\�LV�RQO\�UHYHDOHG�LQ�WKH�ILQDO�IHZ�VHFRQGV
RI�WKH�VKRW��ZKHUH�WKH�GHDWK�RI�WKH�LQVXUJHQW�LV�LPSOLHG�E\�KLV�EORRG�VWDLQHG�VKLUW�>)LJXUH��
EHORZ@��7KH�SURWDJRQLVW�LV�QRW�HYHQ�VKRZQ�XQWLO������>)LJXUH���EHORZ@��DQG�DW�ILUVW�WKH
YLHZHU�DVVXPHV�WKDW�KH�LV�PHUHO\�DVOHHS��KHQFH�WKH�FRQFHLW�LQ�WKH�ILOPgV�WLWOH��7KHUH�LV�QR
TXHVWLRQ�WKDW�WKH�ILOP�LV�RUJDQLVHG�DURXQG�WKH�UHYHODWLRQ�RI�WKH�LQVXUJHQWgV�GHDWK�e�$XELHU
XVHV�VLPLODU�UHYHODWLRQV�LQ�RWKHU�VKRUW�ILOPV�VXFK�DV�/D�0RUW�GX�UDW��������DQG�/H�9R\DJH�GH
0RQVLHXU�*XLWWRQ��������e�EXW��IRU�7DUNRYNV\��ZKDW�PDNHV�WKLV�ILOP�DQ�H[DPSOH�RI�JRRG
ILOPPDNLQJ�LV�WKH�WLPH�SUHVVXUH�RI�WKH�ILUVW�WZR�WKLUGV�RI�WKH�ILOP�DV�WKH�FDPHUD�PRYHV
WKURXJK�D�VHFOXGHG�ZRRGODQG�>)LJXUH���EHORZ@��+H�DUJXHV�WKDW�WKH�UK\WKP�RI�WKLV�QDWXUDO
HQYLURQPHQW�EHFRPHV�WKH�fVROH�RUJDQLVLQJ�IRUFHg�RI�WKH�VKRW�e�DOWKRXJK�LW�VKRXOG�EH
PHQWLRQHG�WKDW�7DUNRYVN\�GRHV�QRW�DFNQRZOHGJH�WKH�FDPHUDgV�UROH�LQ�IDVKLRQLQJ�WKLV

http://www.filmsdocumentaires.com/films/1208-le-dormeur
http://www.filmsdocumentaires.com/films/1208-le-dormeur
http://www.filmsdocumentaires.com/films/1208-le-dormeur
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UK\WKP��0RUHRYHU��WKLV�UK\WKP�RI�WKH�ZRRGODQGV�LV�DOVR�DOLJQHG�ZLWK�WKH�YLHZLQJ�WLPH�
ZKHUH�f>W@KH�SDVVLQJ�RI�WLPH�VHHPV�WR�EH�VSHHGHG�XS��GULYHQ�RQ�E\�RXU�FXULRVLW\g�������
������7KHUH�LV�VHQVXDO�SOHDVXUH�LQ�IROORZLQJ�WKH�YLVXDO�UK\WKPV�RI�WKH�ZRRGODQG��KHDULQJ
SODQWV�UXVWOLQJ�LQ�WKH�ZLQG�DQG�WKH�LQWHUPLWWHQW�VRXQGV�RI�LQVHFWV�EXW�WKLV�LV�DOVR�EDODQFHG
DJDLQVW�WKH�H[SHFWDWLRQ�WKDW�VRPHWKLQJ�VKRXOG�KDSSHQ�

)LJXU

H��

http://reframe.sussex.ac.uk/sequence4/files/2015/09/image001.png
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7KH�SULQFLSOHV�RI�ILOPPDNLQJ�WKDW�7DUNRYVN\�FHOHEUDWHV��ZKLFK�KH�IRXQG�LQ�WKH�ILUVW�SDUW�RI
WKLV�ILOP�e�WKH�FRQWLQXLW\�RI�OLYHG�WLPH��WKH�UHMHFWLRQ�RI�V\PEROV��WKH�IRFXV�RQ�WKH�SDUWLFXODU
DQG�FRQFUHWH�e�DUH�SULQFLSOHV�WKDW�FDQ�EH�FRRUGLQDWHG�XVLQJ�WKH�GLJLWDO�DQDORJXH�RSSRVLWLRQ�
'LJLWDOO\�WKH�ILOP�FDQ�EH�VXPPDULVHG�DV�D�VHW�RI�VWDWHPHQWV��WKH�PDQ�LV�O\LQJ�RQ�WKH�JURXQG�
WKH�PDQ�LV�VOHHSLQJ��WKH�PDQ�LV�GHDG��7KLV�FDQ�EH�OLNHQHG�WR�3URSSLDQ�QDUUDWRORJ\�ZKLFK�DOVR
VRXJKW�WR�GHYROYH�QDUUDWLYH�LQWR�NH\�ILJXUHV�DQG�DFWLRQV�WKDW�DUH�VHSDUDWHG�IURP�WKH
PDWHULDO�RU�SK\VLFDO�FRQWLQXLW\�RI�WKH�ZRUOG�LQ�ZKLFK�WKH\�DUH�HQDFWHG��7KH�GLJLWDO�LV�WKH
ZKDW�LV�KDSSHQLQJ�RI�WKH�ILOP�RYHU�DQG�DERYH�WKH�DQDORJXH�SURSHUWLHV�WKDW�SURYLGH�WKH
PDWHULDO�VXSSRUW�IRU�WKLV�LQIRUPDWLRQ�e�ZKDW�WKH�PDQ�ORRNV�OLNH��WKH�FORWKHV�KH�ZHDUV��WKH
WH[WXUH�RI�WKH�JURXQG��YDULDWLRQ�LQ�OLJKW��HWF��,W�UHIHUV�WR�WKRVH�DVSHFWV�RI�WKH�ILOP�WKDW�FDQ�EH
H[WUDFWHG�DQG�HQFRGHG�LQ�D�ODQJXDJH��LQ�WKLV�FDVH�OLQJXLVWLF�VWDWHPHQWV�SODFHG�LQ�D�QDUUDWLYH
VHTXHQFH��7KH�fFXULRVLW\g�WKDW�7DUNRYVN\�UHIHUV�WR�LV�SDUWO\�UHODWHG�WR�D�GLJLWDO�PRGH�RI
WKLQNLQJ��IRU�WKH�YLHZHU�ORRNV�WR�H[WUDFW�PHDQLQJ�IURP�ZKDW�WKH\�DUH�VHHLQJ��WR�JLYH�LW�D

http://reframe.sussex.ac.uk/sequence4/files/2015/09/image003.png
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GHILQLWH�YDOXH��7KH�GHDWK�RI�WKH�LQVXUJHQW�VHUYHV�DV�WKH�PHDQLQJ�WKDW�GHILQHV�WKH�ZKROH�
+RZHYHU��WKLV�LV�QRW�ZKDW�7DUNRYVN\�YDOXHV�LQ�ILOPPDNLQJ��IRU�D�ILOP�VKRXOG�QRW�EH�UHGXFLEOH
WR�D�VLQJOH�PHDQLQJ�RU�V\PERO�EXW�VKRXOG�UHVSHFW�WKH�SDUWLFXODULW\�RI�WKH�LPDJH�DQG�WKH
PRYHPHQW�RI�OLIH��:KDW�KH�PRVW�YDOXHV�WKHQ�DUH�WKH�DQDORJLF�DVSHFWV�RI�FLQHPD�WKDW�H[FHHG
DQ\�IRUP�RI�GLJLWDO�VWDWHPHQW��,Q�UHODWLRQ�WR�WKH�TXHVWLRQ�RI�WLPH��ZKDW�7DUNRYVN\�KLJKOLJKWV
LV�OLYHG�WLPH�ZKLFK�KDV�QR�FOHDU�GLYLVLRQV�DQG�LV�HVVHQWLDOO\�DQDORJLF�DQG�LV�GLVWLQFW�IURP
FORFN�WLPH�ZKLFK�LV�FRPSRVHG�RI�GLVFUHWH�XQLWV�WKDW�DUH�RUJDQLVHG�XVLQJ�D�QRWDWLRQDO
VFKHPH��,Q�OLYHG�WLPH�WKH�SDVW�FRQWLQXRXVO\�DIIHFWV�WKH�SUHVHQW�DQG�DV�VXFK�FUHDWHV�RU�H[HUWV
D�WLPH�SUHVVXUH��,Q�/H�'RUPHXU�WKH�QDWXUDO�UK\WKPV�KDYH�WKHLU�RZQ�WLPH�SUHVVXUH�IRXQG�LQ
WKH�FRQWLQXRXV�LQWHUPLQJOLQJ�RI�DOO�WKH�SDUWV��IURP�WKH�PRYHPHQW�RI�OHDYHV�WKURXJK�WR�WKH
FKDQJLQJ�RI�OLJKW��7KH�SHULRG�RI�ZDWFKLQJ�WKHVH�QDWXUDO�UK\WKPV�SULRU�WR�WKH�DSSHDUDQFH�RI
WKH�LQVXUJHQW�DOVR�FRQVWLWXWHV�D�W\SH�RI�WLPH�SUHVVXUH��IRXQG�ERWK�LQ�WKH�FRQWLQXLW\�RI�WKH
VKRW�DQG�LQ�WKH�GHOD\LQJ�RI�WKH�UHYHDO��7KH�LPSRVLWLRQ�RI�GLJLWDO�YDOXH�e�WKH�UHDOLVDWLRQ�WKDW
WKH�VOHHSHU�LV�DFWXDOO\�VRPHRQH�ZKR�KDV�EHHQ�NLOOHG�LQ�EDWWOH�e�EUHDNV�WKLV�WLPH�SUHVVXUH�DQG
FRQVHTXHQWO\�WKH�ILOP�HQGV�DW�WKLV�SRLQW�

7KH�RSHQLQJ�VHFWLRQ�RI�/H�'RUPHXU�DFFHQWXDWHV�LWV�DQDORJXH�SURSHUWLHV�QRW�RQO\�LQ�WKH
UHSUHVHQWDWLRQ�RI�WKH�FRQWLQXLW\�RI�QDWXUDO�UK\WKPV�EXW�DOVR�LQ�WKH�ZD\�LQ�ZKLFK�LW�GHOD\V
DQG�UHVLVWV�GLJLWDO�PHDQLQJ��:KDW�GRHV�LW�DFWXDOO\�PHDQ�IRU�D�ILOP�WR�UHVLVW�GLJLWDO�FORVXUH
DQG�KLJKOLJKW�WKH�DQDORJLF"�7KH�EHVW�ZD\�WR�DSSURDFK�WKLV�LVVXH�LV�WR�WXUQ�WR�DQRWKHU�DVSHFW
RI�DQDORJXH�UHSUHVHQWDWLRQ��WKH�QRWLRQ�RI�GHQVLW\��1HOVRQ�*RRGPDQ�DUJXHV�WKDW�LQ�DQDORJLF
UHSUHVHQWDWLRQ�WKHUH�LV�DOZD\V�WKH�FDSDFLW\�WR�LQWHUSRODWH�IXUWKHU�SRLQWV�EHWZHHQ�DQ\�WZR
H[LVWLQJ�SRLQWV�LQ�WKH�QRWDWLRQDO�V\VWHP�DQG�WKH�SURFHVVHV��HYHQWV�RU�ILHOG�WR�ZKLFK�LW�UHIHUV�
$�QRWDWLRQDO�VFKHPH�fLV�V\QWDFWLFDOO\�GHQVH�LI�LW�SURYLGHV�IRU�LQILQLWHO\�PDQ\�FKDUDFWHUV�VR
RUGHUHG�WKDW�EHWZHHQ�HDFK�WZR�WKHUH�LV�D�WKLUGg�ZKLFK�PHDQV�WKDW�WKHUH�LV�QR�PHDQV�RI
LPSRVLQJ�DEVROXWH�FOHDU�EUHDNV�EHWZHHQ�WKH�SDUWV��������������,Q�WKH�ILUVW�WZR�WKLUGV�RI�/H
'RUPHXU��WKH�VKRW�GRHV�QRW�KDYH�D�V\QWDFWLFDO�VWUXFWXUH�WKURXJK�ZKLFK�WKH�YLVXDO�ILHOG�FDQ
EH�SURSHUO\�GLIIHUHQWLDWHG�LQWR�QDUUDWLYH�HOHPHQWV�e�LQGLYLGXDO�ILJXUHV�DUH�QRW�LVRODWHG�RU
SXUVXHG�LQ�WKH�FRXUVH�RI�WKHLU�DFWLRQ��7KHUH�LV�QR�FOHDU�QDUUDWLYH�ORJLF�WKDW�SULYLOHJHV�RQH
REMHFW�DERYH�RWKHUV�DQG�HYHU\WKLQJ�WKDW�LV�JLYHQ�D�QDPH�RU�YDOXH�FDQ�EH�IXUWKHU
GLIIHUHQWLDWHG��,I�WKH�YLHZHU�IRFXVHV�RQ�D�WUHH�IRU�H[DPSOH��QRWKLQJ�SUHYHQWV�D�IXUWKHU
SURFHVV�RI�GLIIHUHQWLDWLRQ�LQ�ZKLFK�DWWHQWLRQ�LV�GUDZQ�WR�WKH�EDUN��WKH�OHDYHV��WKH�WH[WXUH�RI
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OLJKW��HWF�>)LJXUH���EHORZ@��7KHUH�LV�QR�UHDGLO\�DYDLODEOH�GLJLWDO�QRWDWLRQDO�V\VWHP�WR�FRQWDLQ
WKH�PHDQLQJ��7KLV�DQDORJLF�GHQVLW\�RI�WKH�LPDJH�UHODWHV�DOVR�WR�7DUNRYVN\gV�FODLP�WKDW�ILOP
LPDJHV�VKRXOG�QRW�VWDQG�DV�V\PEROV�DQG�VKRXOG�LQVWHDG�UHYHDO�VRPHWKLQJ�WKDW�LV�UHDO�DQG
DEVROXWHO\�WUXH��7KLV�QRWLRQ�RI�GHQVLW\�LV�D�SULQFLSOH�RI�UHDOLVP�WKDW�RSHUDWHV�LQ�WKH
LQWHUVWLFHV�RI�WKH�DQDORJXH�DQG�WKH�GLJLWDO�DW�WKH�SRLQW�ZKHUH�GLJLWDO�PHDQLQJ�LV
H[KDXVWHG��1RUPDQ�%U\VRQ��ZLWK�UHJDUG�WR�SDLQWLQJ��DUJXHV�WKDW�WKH�UHDOLVW�LPDJH�FDQ�EH
GLVWLQJXLVKHG�e�LQ�LWV�JHVWXULQJ�WR�WKH�SOHQLWXGH�RI�WKH�UHDO�e�E\�WKH�ZD\�LQIRUPDWLRQ�LV
SUHVHQWHG�LQ�D�IRUP�WKDW�RYHUZKHOPV�WKH�GLVFXUVLYH�VWUXFWXUH��7KH�UHDOLVW�LPDJH�LV�FORVHU�WR
WKH�ILJXUDO�WKDQ�WKH�GLVFXUVLYH�EHFDXVH�f>L@W�VXSSOLHV�XV�ZLWK�PRUH�YLVXDO�LQIRUPDWLRQ�WKDQ
ZH�QHHG�WR�JUDVS�LWV�QDUUDWLYH�FRQWHQW��DQG�PRUH�WKDQ�ZH�FDQ�UHFXSHUDWH�DV�VHPDQWLFDOO\
UHOHYDQWg�������������7KH�JUHDWHU�WKH�GHQVLW\�RI�WKH�VFUHHQ�LPDJH�DQG�WKH�OHVV�LW�LV
GHWHUPLQHG�E\�D�QRWDWLRQDO�VFKHPH��WKH�PRUH�LW�HPSKDVLVHV�DQ�DQDORJLF�ZD\�RI�WKLQNLQJ�

)LJXU

H��

http://reframe.sussex.ac.uk/sequence4/files/2015/09/image005.png
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���'LJLWDO�)LOP�DQG�'LJLWDO�&ORFNV
,I�DQDORJLF�ILOPPDNLQJ�HPSKDVLVHV�WKH�VSHFLILFLW\�DQG�YDULDELOLW\�RI�WKH�SK\VLFDO
LQVWDQWLDWLRQ��GLJLWDO�ILOPPDNLQJ�HPSKDVLVHV�WKH�ILOPgV�GLVFXUVLYH�VWUXFWXUH��,W�FOHDUO\�SODFHV
HDFK�HYHQW�ZLWKLQ�D�VWUXFWXUH�RI�PHDQLQJ�WKDW�LV�FRRUGLQDWHG�E\�WKH�QDUUDWLYH��2QH�FRXOG
UHIHU�WR�WKH�REYLRXV�H[DPSOHV�RI�DFWLRQ�ILOPV�ZKLFK�FRQVWDQWO\�GLUHFW�WKH�YLHZHU�WR�QDUUDWLYH
HYHQWV�DQG��GXH�WR�WKH�VSHHG�RI�WKH�HGLWLQJ��DOORZ�OLWWOH�WLPH�IRU�FRQWHPSODWLRQ�RI�WKH�YLVXDO
SOHQLWXGH�RI�WKH�PLVH�HQ�VFcQH��+RZHYHU��DQRWKHU�ZD\�RI�ORRNLQJ�DW�WKH�LVVXH�LV�WR�FRQVLGHU
WKRVH�ILOPV�WKDW�EHJLQ�ZLWK�D�WKRURXJKO\�GLJLWDO�SUHPLVH��,I�ZH�GUDZ�DJDLQ�XSRQ�7DUNRYVN\gV
ZULWLQJ��WKH�DQDORJXH�ILOP�LV�RQH�WKDW�UHWDLQV�WKH�WLPH�SUHVVXUH�RI�WKH�ZRUOG�WR�ZKLFK�LW
LQGH[LFDOO\�UHIHUV��%HFDXVH�WKH�DQDORJLF�ILOP�UHPDLQV�FRQWLQXRXV�ZLWK�WKH�LQGLYLVLELOLW\�RI�OLIH
LW�FDQ�RQO\�EH�GHFRPSRVHG�LQWR�SDUWV�DIWHU�WKH�IDFW��$�GLJLWDO�DSSURDFK�ZRXOG�DFFHSW�D�SUH�
H[LVWLQJ�GLYLVLRQ�RI�SDUWV�WKDW�FRUUHVSRQGV�ZLWK�WKH�V\QWDFWLFDO�GLYLVLRQV�RI�D�QRWDWLRQDO
VFKHPH��DQG�IURP�WKHVH�SDUWV�WKH�FRQWLQXRXV�ZKROH�RI�WKH�ILOP�ZRXOG�EH�FRQVWUXFWHG��7KH
FOHDUHVW�H[DPSOH�RI�WKLV�W\SH�RI�DSSURDFK�LV�LQ�WKH�FUHDWLRQ�RI�ILOPV�XVLQJ�IUDJPHQWV�IURP
RWKHU�ILOPV��7KLV�SUDFWLFH�KDV�EHFRPH�PRUH�FRPPRQ�GXH�WR�WKH�FDSDFLW\�WR�UHSURGXFH
GLJLWLVHG�ILOPV�ZLWKRXW�UHIHUHQFH�WR�WKH�RULJLQDO�QHJDWLYH��ZKLFK�KDV�OHG�WR�D�VXUIHLW�RI
DYDLODEOH�PDWHULDO��7KLV�PDWHULDO�LV�QRW�MXVW�VWRUHG�RQ�LQGLYLGXDO�KDUGGULYHV�EXW�DYDLODEOH�RQ
WKH�LQWHUQHW�WKURXJK�YLGHR�DJJUHJDWRUV��ZHEVLWHV�DQG�RWKHU�W\SHV�RI�GDWDEDVHV��ZLWK�WKH
PRVW�UHDGLO\�DFFHVVLEOH�PDWHULDO�WKRVH�ILOP�IUDJPHQWV�XSORDGHG�E\�IDQV�RQ�<RX7XEH�DQG
9LPHR��'LJLWDO�PHGLD�HQFRXUDJHV�XV�WR�WKLQN�OLNH�EULFROHXUV��EHFDXVH�ILOP�VHTXHQFHV�FDQ�EH
HDVLO\�VHSDUDWHG�IURP�WKHLU�FRQWH[W�DQG�RQFH�VHSDUDWHG�WKHLU�YDOXH�LV�GHWHUPLQHG�E\�WKHLU
SODFH�ZLWKLQ�DQ�LQGH[�RU�LQFRUSRUDWLRQ�LQWR�DQRWKHU�ILOP�
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)LJXUH��

$�VDOLHQW�H[DPSOH�LV�&KULVWLDQ�0DUFOD\gV�YLGHR�LQVWDOODWLRQ�7KH�&ORFN��ZKLFK�LV�FRPSRVHG�RI
IUDJPHQWV��HDFK�RI�ZKLFK�UHIHUV�WR�WKH�SDVVLQJ�RI�WLPH��7KH�LQVWDOODWLRQ�UXQV�IRU����KRXUV�WR
UHSOLFDWH�WKH�FORFN�EDVHG�GHVFULSWLRQ�D�GD\�DQG�WKH�IUDJPHQWV�DUH�FKRVHQ�EHFDXVH�WKH\
GLUHFWO\�UHIHUHQFH�WLPH�NHHSLQJ�GHYLFHV�>)LJXUH���DERYH@��7KH�ILOP�LQFRUSRUDWHV�D�ZLGH
YDULHW\�RI�RWKHU�ILOPV�DQG�RQH�RI�WKH�SOHDVXUHV�WKH�DXGLHQFH�GHULYHV�IURP�ZDWFKLQJ�LW��RU
PRUH�OLNHO\�VHJPHQWV�IURP�LW��FRPHV�IURP�UHFRJQLVLQJ�WKH�RULJLQ�RI�WKH�IUDJPHQWV��,Q�LWVHOI�
WKLV�W\SH�RI�SOHDVXUH�FRQIRUPV�WR�D�GLJLWDO�ORJLF�ZKHUH�WKH�YLVXDO�VSHFLILFLW\�RI�WKH�VFHQH
JLYHV�ZD\�WR�UHFRJQLWLRQ��,Q�'UHWVNHgV�WHUPLQRORJ\�WKH�YLHZHU�H[WUDFWV�UHOHYDQW�LQIRUPDWLRQ
DQG�LQ�LWV�VLPSOHVW�IRUP��WKLV�LV�OLWWOH�PRUH�WKDQ�WKH�QDPH�RI�WKH�ILOP�FLWHG��,W�LV�DQ�LQGH[LFDO
UHIHUHQFH�EXW�QRW�RQH�WKDW�SRLQWV�WR�WKH�VSHFLILFLW\�RI�OLYHG�WLPH�RU�HYHQ�WKH�ILOPLF�FRQWH[W�
IRU�LW�UHIHUV�RQO\�WR�WKH�ILOP�DV�LI�LW�RFFXSLHV�D�SODFH�ZLWKLQ�DQ�DKLVWRULFDO�GDWDEDVH�RI�NQRZQ
ILOPV��(YHQ�LI�WKH�YLHZHU�HQJDJHV�PRUH�GLUHFWO\�ZLWK�WKH�GLHJHVLV��WKHUH�LV�VWLOO�D�UHGXFWLRQ�RI
WKH�ILOPgV�DQDORJLF�WLPH�SUHVVXUH��EHFDXVH�WKH�PDLQ�DLP�LV�WR�VSRW�WKH�WLPH�NHHSLQJ�GHYLFH�
DQG�WKXV�FRQILUP�WKH�ILOPgV�SUHPLVH��WKDW�HDFK�IUDJPHQW�FRQIRUPV�WR�WKH�SDVVLQJ�RI
FKURQRORJLFDO�WLPH�DV�PHDVXUHG�E\�FORFNV��7KH�OHQJWK�RI�WKH�VKRW�LV�QRW�GHWHUPLQHG�E\�LWV
LQWULQVLF�YDOXH��RU�WKH�JHQHUDO�H[SUHVVLRQ�RI�WKH�FRXUVH�RI�WLPH��EXW�UDWKHU�E\�WKH�QHFHVVLW\
WKDW�WKH�ILOP�DV�D�ZKROH�HTXDWHV�WR����KRXUV��7KH�ZKROH�ILOP�LV�VWUXFWXUHG�DURXQG�GLJLWDO
GLIIHUHQFH�ZKHUH�WKH�YDOXH�RI�HDFK�WHPSRUDO�VLJQLILHU�LV�GHWHUPLQHG�E\�LWV�FDSDFLW\�WR

http://cinema-scope.com/features/random-notes-on-a-projection/attachment/christian-marclay-the-clock-white-cube-installation-view-3/
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GLVWLQJXLVK�LWVHOI�IURP�RWKHU�WHPSRUDO�VLJQLILHUV��DQG�WKH�YDOXH�RI�WKH�LPDJH�LV�HQIROGHG�LQWR
WKH�GLJLWDO�VWUXFWXUH�RI�WKH�VLJQ��7KH�DSSOLFDWLRQ�RI�WKH�QRWDWLRQDO�V\VWHP��FORFN�WLPH�
HIIHFWLYHO\�IODWWHQV�RXW�WKH�LPDJH�DQG�UHGXFHV�WKH�YLHZHUgV�LQFOLQDWLRQ�WR�DWWHQG�WR�LWV
FRQFUHWH�SDUWLFXODULW\��,W�LV�VLPLODU�LQ�PDQ\�UHVSHFWV�WR�KRZ�WKH�QDPLQJ�RI�FRORXUV�UHGXFHV
WKH�YDULDELOLW\�ZLWKLQ�DQ\�RQH�FRORXU�RU�LWV�SODFH�ZLWKLQ�WKH�FRQWLQXLW\�RI�WKH�VSHFWUXP
>)LJXUH���EHORZ@��%HFDXVH�ZH�RQO\�ORRN�IRU�ZKDW�FRQILUPV�LW�DV�D�VLJQ��HDFK�FRORXU�EHFRPHV
DQ�LGHQWLW\�DQG�ORVHV�WKH�PDWHULDO�YDULDELOLW\�WKDW�FKDUDFWHULVHV�LW��7KH�$PHULFDQ�PLQLPDOLVW
SDLQWHU�(OOVZRUWK�.HOO\�H[SORUHV�WKLV�UHODWLRQVKLS�ZKHQ�KH�UHGXFHV�WKH�YDULDELOLW\�RI�WKH
VSHFWUXP�WR�FRORXU�ILHOGV��,Q�KLV�6SHFWUXP�,,,��������>)LJXUH���EHORZ@�FRORXUV�GR�QRW�IRUP�D
FRQWLQXRXV�VHULHV�EXW�DUH�LQVWHDG�GHILQHG�E\�DQ�LQGH[HG�VHULHV�RI�VWHSV�OLQNHG�WR�WKH�LGHQWLW\
RI�WKH�SDUWLFXODU�SDLQWV�e�GLJLWDO�VHTXHQFH�UHSODFHV�DQDORJXH�YDULDELOLW\��,Q�0DUFOD\gV�ILOP
WKHUH�LV�DQ�LQGH[LQJ�RI�WLPHV�UDWKHU�WKDQ�FRORXU�DQG�GHVSLWH�WKH�PDQ\�UHIHUHQFHV�WR
DQDORJXH�FORFNV��WKH�ILOP�LV�HVVHQWLDOO\�D�GLJLWDO�FORFN��7KH�VKRWV�DOO�SRLQW�WR�D�GLJLWDO�YDOXH�e
WKH�GLVFUHWH�WLPH�GLVSOD\HG�RQ�WKH�IDFH�RI�HDFK�FORFN�e�WKDW�LV�FORVHU�WR�WKH�LQGH[�DW�WKH�EDFN
RI�D�ERRN�WKDQ�LW�LV�WR�SURILOPLF�LQGH[LFDOLW\�LQ�ILOP��WHOHYLVLRQ�DQG�SKRWRJUDSK\��:KHQ
7DUNRYVN\�VSHDNV�RI�ILOP�DV�EHLQJ�D�SRLQWHU�WR�OLIH��KH�LV�LQWHUHVWHG�LQ�VRPHWKLQJ�FRPSOHWHO\
GLIIHUHQW��2QH�FRXOG�FDOO�LW�DQ�DQDORJXH�FORFN�ZKHUH�WKH�FORFN�IDFH�LV�ZLWKRXW�QRWDWLRQ�DQG
ZKHUH�WKH�SRLQWHU�GRHV�QRW�VLPSO\�SRLQW�WR�D�VSHFLILF�WLPH�RU�HYHQW��EXW�UDWKHU�UHVHPEOHV�DQ
LQGH[�ILQJHU�WKDW�UXQV�DFURVV�D�WH[WXUHG�VXUIDFH�QRWLQJ�LWV�LQILQLWH�YDULDELOLW\�

http://www.wikiart.org/en/ellsworth-kelly/spectrum-iii-1967
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���&RQFOXVLRQ
,I�GLJLWDOLW\�LV�WR�FRQWLQXH�WR�EH�XVHIXO�LQ�WKH�DQDO\VLV�RI�FLQHPD��LW�FDQQRW�EH�VLPSO\�D�WHUP
DSSHQGHG�WR�D�W\SH�RI�WHFKQRORJ\�WKDW�HPSOR\V�GLJLWDO�HQFRGLQJ��7KLV�ZRXOG�OHDG�WR�WKH

https://secure.flickr.com/photos/hyperbrand/2660124644/
http://www.wikiart.org/en/ellsworth-kelly/spectrum-iii-1967


6(48(1&(�����������

_���

LQFRUUHFW�DVVXPSWLRQ�WKDW�ZKHQHYHU�VXFK�WHFKQRORJLHV�DUH�LQYROYHG��WKH�SULQFLSOHV�RI
GLJLWDOLW\�DUH�DOVR�RSHUDWLYH�DW�WKH�OHYHO�RI�VSHFWDWRUVKLS��'RHV�LW�PDNH�VHQVH�WR�DUJXH�WKDW�D
7DUNRYVN\�ILOP�LV�GLJLWDO�LI�ZH�ZDWFK�LW�RQ�'9'�RU�DV�D�GLJLWDOO\�SURMHFWHG�LPDJH"�$V�D�PRGH
RI�LQVFULSWLRQ��WKHUH�LV�QR�GRXEW�WKDW�LW�LV�GLJLWDO��IRU�ZKDW�LV�DVVXPHG�E\�WKH�VSHFWDWRU�WR�EH
WKH�LQILQLWH�YDULDELOLW\�RI�WKH�YLVXDO�ILHOG�e�WKH�VDPH�DSSOLHV�WR�WKH�DXUDO�ILHOG�e�LV�DFWXDOO\�D
FROOHFWLRQ�RI�GLVFUHWH�FRORXUV�DVVHPEOHG�LQWR�DQ�DUUD\��%XW�WKLV�GRHV�QRW�PHDQ�WKDW�YLHZLQJ
GLJLWDO�DQG�DQDORJXH�LPDJHV�LV�IXQGDPHQWDOO\�GLIIHUHQW��IRU�ZDWFKLQJ�D�FHOOXORLG�SULQW�RI�WKH
ILOP�DW�D�FLQHPD�LV�VLPLODU�WR�ZDWFKLQJ�D�GLJLWDO�LPDJH�DW�WKH�VDPH�YHQXH��EXW�TXLWH�GLIIHUHQW
IURP�ZDWFKLQJ�WKH�VDPH�ILOP�RQ�D�FRPSXWHU�ZKHUH�WKH�YLHZHU�DOZD\V�KDV�WKH�FDSDFLW\�WR
VWRS�WKH�ILOP��:LWK�UHJDUG�WR�WKH�ODWWHU�SRLQW��/DXUD�0XOYH\�DUJXHV�WKDW�WKH�DFW�RI�KDOWLQJ�RU
VORZLQJ�WKH�LPDJH�DIIRUGHG�E\�YLGHR�DQG�'9'�FKDQJHV�WKH�QDWXUH�RI�VSHFWDWRUVKLS��7KH
VSHFWDWRUgV�DOLJQPHQW�ZLWK�WKH�JD]H�RI�WKH�FKDUDFWHU�DQG�ILOP�PRYHPHQW�LV�GLVUXSWHG�E\�WKH
VSHFWDWRUgV�DFWLYLW\�DQG�WKLV�OHDGV�WR�D�GHIDPLOLDUL]DWLRQ�RI�WKRVH�ILOPLF�ILFWLRQDO�FRGHV
GHULYHG�IURP�SUHVHQWQHVV��7KHUH�LV�D�JUHDWHU�HPSKDVLV�RQ�WKH�SHQVLYH�DQG�SRVVHVVLYH�PRGHV
WKDW�H[WUDFW�LPDJHV�IURP�WKH�LPPDQHQFH�RI�WKH�ILOPgV�GLHJHVLV��0XOYH\��������7KLV�LV�QRW�D
GLJLWDO�HIIHFW��DOWKRXJK�LW�LV�DIIRUGHG�E\�FRPSXWDWLRQDO�WHFKQRORJLHV��EHFDXVH�LW�HQFRXUDJHV
WKH�VSHFWDWRU�WR�IRFXV�RQ�WKH�VSHFLILFLW\�RI�WKH�LPDJH�DQG�LWV�DQDORJXH�YDULDWLRQV���,Q
FRQWUDVW�WKH�ILOP�SOD\HG�DW�LWV�RULJLQDO�VSHHG�PLJKW�SODFH�JUHDWHU�HPSKDVLV�RQ�QDUUDWLYH
VHTXHQFHV��ZKLFK�FDQ�EH�LQWHUSUHWHG�GLJLWDOO\�

:KHQHYHU�ZH�XVH�WKH�WHUP�GLJLWDO��ZH�KDYH�WR�WKLQN�QRW�RQO\�RI�ZKDW�LW�UHIHUV�WR�EXW�DOVR�LI�LW
VWLOO�RSHUDWHV�LQ�RSSRVLWLRQ�WR�WKH�DQDORJXH��7KHUH�LV�QR�TXHVWLRQ�WKDW�GLVWULEXWLRQ�DQG
UHFHSWLRQ�KDYH�FKDQJHG�IXQGDPHQWDOO\�ZLWK�GLJLWDO�PHGLD�SODWIRUPV��EXW�FRXOG�ZH�GHVFULEH
WKH�ROG�IRUPV�RI�GLVWULEXWLRQ�DQG�UHFHSWLRQ�DV�DQDORJXH"�7KH\�FHUWDLQO\�LQYROYHG�DQDORJXH
FRS\LQJ��ZLWK�WKH�UHTXLVLWH�SK\VLFDO�LQVWDQWLDWLRQ��EXW�WKH�VORZ�SURFHVV�RI�WUDQVSRUWLQJ�UHHOV
RI�ILOP�DFURVV�WKH�ZRUOG�DQG�WKH�FRPPHUFLDO�V\VWHPV�DWWHQGDQW�RQ�WKLV�GLVWULEXWLRQ�FDQ
KDUGO\�EH�GHVFULEHG�DV�DQDORJXH��3HUKDSV�ZH�VKRXOG�GHYLVH�QHZ�WHUPV�WR�GHVFULEH�WKLV
SURFHVV�e�IRU�H[DPSOH�UHSOLFDWLYH�WHFKQRORJLHV�RU�QHWZRUNHG�GLVWULEXWLRQ�e�UDWKHU�WKDQ
IXUWKHU�RYHUEXUGHQ�WKH�ZRUG�GLJLWDO��7R�UHWDLQ�WKH�FULWLFDO�YDOXH�RI�GLJLWDOLW\�LQYROYHV
UHVLWXDWLQJ�LW�LQ�UHODWLRQ�WR�DQDORJXH�PRGHV�RI�UHSUHVHQWDWLRQ�DQG�XQGHUVWDQGLQJ�KRZ�ERWK
WHUPV�GHVFULEH�ZD\V�RI�RUJDQLVLQJ�LQIRUPDWLRQ��7KH�GLJLWDO�DQG�DQDORJXH�DUH�DOZD\V�FR�
SUHVHQW�LQ�HYHU\�ILOP�DQG�WKLV�FR�SUHVHQFH�RSHUDWHV�DW�D�QXPEHU�RI�OHYHOV�IURP�WKH
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FRPSRVLWLRQ�RI�WKH�ILOP�WR�VSHFWDWRUVKLS��7KLV�LV�ZK\�LW�PDNHV�QR�VHQVH�WR�VD\�WKDW�D�ILOP�LV
HLWKHU�GLJLWDO�RU�DQDORJXH�EXW�RQH�FRXOG�DUJXH�WKDW�VRPH�ILOPV�KDYH�D�WHQGHQF\�WRZDUGV�RU
DFFHQWXDWH�WKH�GLJLWDO��ZKHUHDV�RWKHUV�GHULYH�WKHLU�DHVWKHWLF�YDOXH�IURP�D�WHQGHQF\�WRZDUGV
WKH�DQDORJXH��7KHVH�LVVXHV�H[WHQG�ZHOO�EH\RQG�WKH�DSSUHFLDWLRQ�RI�ILOP�DQG�LQ�PDQ\�ZD\V
DUH�DW�WKH�YHU\�FHQWUH�RI�KXPDQLWLHV�UHVHDUFK�ZKHUH�ZH�PXVW�DOZD\V�DVN��WR�ZKDW�GHJUHH�GR
ZH�LQVHUW�RXUVHOYHV�LQWR�WKH�WHPSRUDO�SDUWLFXODULW\�DQG�KDHFFHLW\�RI�WKH�ZRUOG�DQG�WR�ZKDW
GHJUHH�GR�ZH�UHFRQVWUXFW�WKH�ZRUOG�DV�GDWD�

�

68**(67('�&,7$7,21
$WNLQVRQ��3DXO��f7+,1.,1*�:,7+�',*,76��&LQHPD�DQG�WKH�'LJLWDO�$QDORJXH
2SSRVLWLRQg��6(48(1&(�������������2QOLQH
DW���KWWS���UHIUDPH�VXVVH[�DF�XN�VHTXHQFH��DUFKLYH�VHTXHQFH�����

�

&23<5,*+7�127,&(
3$8/�$7.,1621��WKH�FRS\ULJKW�KROGHU�RI�WKH�DERYH�ZRUN��VKDUHV�LW�KHUH�XQGHU�D�&UHDWLYH
&RPPRQV�$WWULEXWLRQ�6KDUH$OLNH�����8QSRUWHG�/LFHQVH��&&�%<�6$�������,Q�DQ\�IXWXUH�XVHV�RI
WKH�ZRUN��SOHDVH�DOVR�DFNQRZOHGJH�6(48(1&(������������DV�LWV�ILUVW�SODFH�RI�SXEOLFDWLRQ�

$OO�LPDJHV�UHSURGXFHG�DERYH�GHULYH�IURP�IUDPH�JUDEV�RU�ORZ�UHV�RQOLQH�LPDJHV��$OO�VRXUFHV
DUH�DFNQRZOHGJHG�LQ�WKH�WH[W��7KH\�DSSHDU�KHUH�VROHO\�IRU�)DLU�'HDOLQJ��DQG�)DLU�8VH�
SXUSRVHV�RI�VFKRODUVKLS�DQG�FULWLFLVP�

�

http://reframe.sussex.ac.uk/sequence4/archive/sequence-4-1/
http://profiles.arts.monash.edu.au/paul-atkinson/
http://creativecommons.org/licenses/by-sa/3.0/
http://creativecommons.org/licenses/by-sa/3.0/
http://www.cmstudies.org/?page=related_topic_1
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5()(5(1&(6
$XPRQW��-DFTXHV��$ODLQ�%HUJDOD��0LFKHO�0DULH�DQG�0DUF�9HUQHW���������$HVWKHWLFV�RI�)LOP
�$XVWLQ��8QLYHUVLW\�RI�7H[DV�3UHVV��

%ODFKRZLF]��-DPHV���������f5HSUHVHQWDWLRQ�EH\RQG�0HQWDO�,PDJHU\g��7KH�-RXUQDO�RI
3KLORVRSK\��������SS��������

%U\VRQ��1RUPDQ���������:RUG�DQG�,PDJH��)UHQFK�3DLQWLQJ�RI�WKH�$QFLHQ�5bJLPH
�&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��

&XELWW��6HDQ���������f$QDORJXH�DQG�'LJLWDOg��7KHRU\��&XOWXUH�	�6RFLHW\���������SS���������

'RZQHV��.LHUDQ���������fi3HUIHFW�6RXQG�)RUHYHUi��,QQRYDWLRQ��$HVWKHWLFV��DQG�WKH�5H�
PDNLQJ�RI�&RPSDFW�'LVF�3OD\EDFNg��7HFKQRORJ\�DQG�&XOWXUH�������SS����������

'UHWVNH��)UHG�,����������.QRZOHGJH�DQG�WKH�)ORZ�RI�,QIRUPDWLRQ��&DPEULGJH��0DVV���7KH
0,7�3UHVV��

(OVDHVVHU��7KRPDV���������f'LJLWDO�&LQHPD��'HOLYHU\��(YHQW��7LPHg��&LQHPD�)XWXUHV��&DLQ�
$EHO�RU�&DEOH��7KH�6FUHHQ�$UWV�LQ�WKH�'LJLWDO�$JH��HG��7KRPDV�(OVDHVVHU�DQG�.D\�+RIIPDQQ
�$PVWHUGDP��$PVWHUGDP�8QLYHUVLW\�3UHVV���SS��������

*RRGPDQ��1HOVRQ���������/DQJXDJHV�RI�$UW��$Q�$SSURDFK�WR�D�7KHRU\�RI�6\PEROV
�,QGLDQDSROLV��1HZ�<RUN��.DQVDV�&LW\��7KH�%REEV�0HUULOO�&RPSDQ\��

,VDDFV��%UXFH���������7KH�2ULHQWDWLRQ�RI�)XWXUH�&LQHPD��7HFKQRORJ\��$HVWKHWLFV�
6SHFWDFOH��1HZ�<RUN�DQG�/RQGRQ��%ORRPVEXU\��

0DQRYLFK��/HY���������7KH�/DQJXDJH�RI�1HZ�0HGLD��&DPEULGJH��0DVV���0,7�3UHVV��
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0XOYH\��/DXUD���������'HDWK���[�D�6HFRQG��6WLOOQHVV�DQG�WKH�0RYLQJ�,PDJH��/RQGRQ�
5HDNWLRQ�%RRNV��

5RGRZLFN��'��1����������5HDGLQJ�WKH�)LJXUDO��RU��3KLORVRSK\�DIWHU�WKH�1HZ�0HGLD��'XUKDP
DQG�/RQGRQ��'XNH�8QLYHUVLW\�3UHVV��

6WHZDUW��*DUUHWW���������%HWZHHQ�)LOP�DQG�6FUHHQ��0RGHUQLVPcV�3KRWR�6\QWKHVLV��&KLFDJR
DQG�/RQGRQ��8QLYHUVLW\�RI�&KLFDJR�3UHVV��

7DUNRYVN\��$QGUHL���������6FXOSWLQJ�LQ�7LPH��5HIOHFWLRQV�RQ�WKH�&LQHPD��WUDQV��.LWW\�+XQWHU�
%ODLU��/RQGRQ��)DEHU�DQG�)DEHU��

:LOGHQ��$QWKRQ\���������6\VWHP�DQG�6WUXFWXUH��(VVD\V�LQ�&RPPXQLFDWLRQ�DQG�([FKDQJH��QG
HG���/RQGRQ��7DYLVWRFN��

�

),/02*5$3+<
7KH�&ORFN��'LU��&KULVWLDQ�0DUFOD\��������([KLELWLRQ��6\GQH\��0XVHXP�RI�&RQWHPSRUDU\�$UW�

/H�'RUPHXU��'LU��3DVFDO�$XELHU��'RULDQH�)LOPV�������
2QOLQH��KWWS���ZZZ�ILOPVGRFXPHQWDLUHV�FRP�ILOPV������OH�GRUPHXU

7KH�0DWUL[��'LU��7KH�:DFKRZVNL�%URWKHUV������

/D�0RUW�GX�UDW��'LU��3DVFDO�$XELHU��'RULDQH�)LOPV�������
2QOLQH��KWWS���ZZZ�ILOPVGRFXPHQWDLUHV�FRP�ILOPV������OD�PRUW�GX�UDW

/H�9R\DJH�GH�0RQVLHXU�*XLWWRQ��'LU��3DVFDO�$XELHU��'RULDQH�)LOPV�������
2QOLQH��KWWS���ZZZ�ILOPVGRFXPHQWDLUHV�FRP�ILOPV������OH�YR\DJH�GH�PRQVLHXU�JXLWWRQ

http://www.filmsdocumentaires.com/films/1208-le-dormeur
http://www.filmsdocumentaires.com/films/1207-la-mort-du-rat
http://www.filmsdocumentaires.com/films/1209-le-voyage-de-monsieur-guitton
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