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&KDSWHU���

,PSOHPHQWDWLRQ�WR�6XSSRUW

'LVWULEXWHG�(PSLULFDO�0RGHOOLQJ

'(0 DLPV WR HQDEOH DOO PRGHOOHUV LQ D GLVWULEXWHG HQYLURQPHQW WR LQWHUDFW FROODERUDWLYHO\

ZLWK HDFK RWKHU LQ RUGHU WR HVWDEOLVK D ZRUNLQJ RU VKDUHG XQGHUVWDQGLQJ� 6XFK

XQGHUVWDQGLQJ LV FUXFLDO IRU LPSURYLQJ LQWHUSHUVRQDO LQWHUDFWLRQ LQ JHQHUDO DQG IRU VKDSLQJ

WKH DJHQF\ RI DJHQWV ZKRVH UROHV DUH DVVRFLDWHG E\ $�PRGHOOHUV LQ SDUWLFXODU� ,Q RUGHU WR

SURYLGH D GLVWULEXWHG HQYLURQPHQW IRU FROODERUDWLRQ� D WRRO VXSSRUWLQJ '(0 �GLVFXVVHG LQ

WKH SUHYLRXV FKDSWHU� LV HVVHQWLDO� 7KLV WRRO VKRXOG EH DEOH WR VXSSRUW WKH LQGLYLGXDO

PRGHOOLQJ WDVN RI HDFK PRGHOOHU� WKH LQWHUDFWLRQ EHWZHHQ PRGHOOHUV� DQG WKH LQWHUIHUHQFH

RI WKH 6�PRGHOOHU LQ WKLV NLQG RI LQWHUDFWLRQ� ,W LV FOHDU WKDW WKH WRRO WNHGHQ�
� FUHDWHG WR

VXSSRUW LQGLYLGXDO PRGHOOLQJ LQ (0� LV XQDEOH WR FRSH ZLWK DOO WKHVH QHHGV� 7KLV

PRWLYDWHV WKH FUHDWLRQ RI D QHZ WRRO WR VDWLVI\ WKH IXUWKHU UHTXLUHPHQWV�

��� 2YHUYLHZ

7KLV FKDSWHU GLVFXVVHV WKH LPSOHPHQWDWLRQ LVVXHV LQYROYHG LQ FUHDWLQJ D WRRO WR SURYLGH

PRGHOOHUV ZLWK D FROODERUDWLYH GLVWULEXWHG HQYLURQPHQW IRU VXSSRUWLQJ '(0� 7KH WRRO

� 6LQFH WKH VFULSWV RI 'RQDOG DQG 6FRXW DUH LQWHUSUHWHG E\ (GHQ LQ WNHGHQ DQG GWNHGHQ� WKH WHUP (GHQ ZLOO

EH XVHG WR UHSUHVHQW WKH LQWHJUDWLRQ RI (GHQ� 'RQDOG DQG 6FRXW LQ WKLV WKHVLV� H[FHSW ZKHUH LQGLFDWHG�
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WNHGHQ� GHVFULEHG HDUOLHU �6HFWLRQ ����� VXSSRUWV RQO\ WKH LQGLYLGXDO PRGHOOLQJ WDVN RI WKH

VXSHUDJHQW ZLWKLQ WKH IUDPHZRUN RI (0� 2EYLRXVO\� WKLV IXQFWLRQDOLW\ LV QRW VXIILFLHQW IRU

D GLVWULEXWHG HQYLURQPHQW VXSSRUWLQJ FROODERUDWLYH LQWHUDFWLRQ EHWZHHQ PXOWLSOH

PRGHOOHUV� 2Q WKH RWKHU KDQG� WKH FRUH SDUW RI WNHGHQ� WKDW LV� LWV GHSHQGHQF\ PDLQWDLQHU�

LV VWLOO YHU\ XVHIXO IRU SURYLGLQJ WKH HQYLURQPHQW ZLWK WKH DGYDQWDJHV RI GHILQLWLYH

SURJUDPPLQJ� ,Q YLHZ RI WKH OLPLWHG WLPH DYDLODEOH IRU GHYHORSLQJ D QHZ WRRO� WKH DXWKRU

GHFLGHG WR UHXVH WKLV FRUH SDUW DQG H[WHQG LW WR D GLVWULEXWHG HQYLURQPHQW�

$ QHZ WRRO FDOOHG GWNHGHQ KDV WKXV EHHQ GHYHORSHG E\ WKH DXWKRU RQ WKH EDVLV RI

WKH GHSHQGHQF\ PDLQWDLQHU LPSOHPHQWHG LQ WNHGHQ� :LWK WKLV WRRO� PRGHOOHUV DUH

HPSRZHUHG WR LQWHUDFW ZLWK WKHLU RZQ FRPSXWHU PRGHO� ZKLFK FRUUHVSRQGV WR WKHLU RZQ

REVHUYHG ZRUOG� LQ DQ RSHQ�HQGHG� VLWXDWHG PDQQHU� 7KLV NLQG RI KXPDQ�FRPSXWHU

LQWHUDFWLRQ QRW RQO\ IDFLOLWDWHV LQGLYLGXDO XQGHUVWDQGLQJ WKURXJK PRGHOOLQJ EXW DOVR

SURPRWHV RWKHU PRGHOOHUV© XQGHUVWDQGLQJ WKURXJK QHWZRUN FRPPXQLFDWLRQ� ,Q WKLV ZD\�

PRGHOOHUV FDQ LQWHUDFW ZLWK HDFK RWKHU YLD FRPSXWHU�PHGLDWHG FRPPXQLFDWLRQ LQ RUGHU WR

VXSSRUW WKHLU FROODERUDWLYH LQWHUDFWLRQ LQ D GLVWULEXWHG HQYLURQPHQW�

,Q VHFWLRQ ���� WKH PDLQ WHFKQLFDO LVVXHV DULVLQJ IURP WKH FRQVWUXFWLRQ RI WKH

QHWZRUNLQJ HQYLURQPHQW IRU GWNHGHQ DUH GLVFXVVHG� )LUVW RI DOO� D VWDU�W\SH ORJLFDO

QHWZRUN FRQILJXUDWLRQ IRU GWNHGHQ LV SURSRVHG� 7KHQ� WKH SRSXODU FRQFHSW RI FOLHQW�

VHUYHU FRPPXQLFDWLRQ LV LQWURGXFHG DV WKH IXQGDPHQWDO PHFKDQLVP RI QHWZRUN

FRPPXQLFDWLRQ ZLWKLQ WKLV FRQILJXUDWLRQ� %\ LQWHJUDWLQJ WKLV PHFKDQLVP ZLWK WKH VRFNHW

SURJUDP�WR�SURJUDP SURWRFRO DQG WKH 7&3�,3 FRPPXQLFDWLRQ SURWRFRO� D WZR�ZD\

QHWZRUN FRPPXQLFDWLRQ LV GHYLVHG IRU GWNHGHQ� 7KH QHWZRUNLQJ IHDWXUH FDQ EH XVHG WR

VKDSH WKH DJHQF\ RI WKH DJHQWV ZLWKLQ DQ DSSOLFDWLRQ E\ LQWHJUDWLQJ D VRFLDO SURFHVV DQG D

FRJQLWLYH SURFHVV� DV GHVFULEHG LQ WKH SUHYLRXV FKDSWHU� ,Q DGGLWLRQ� WKH SUREOHP RI

V\QFKURQLVDWLRQ DULVLQJ IURP QHWZRUN FRPPXQLFDWLRQ EHWZHHQ FRPSXWHU PRGHOV LV
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LGHQWLILHG� DQG D VROXWLRQ �GHVLJQHG E\ WKH DXWKRU� WKDW LQYROYHV XVLQJ D UHTXHVW�ZDLW�UHSO\

PHFKDQLVP ZLWK WKH DLG RI TXHXHG VHUYLFH QXPEHUV� LV SURSRVHG WR UHVROYH WKLV SUREOHP�

6HFWLRQ ��� IRFXVHV RQ WKH LPSOHPHQWDWLRQ RI VXSSRUW IRU GLYHUVH LQWHUDFWLRQ PRGHV

EHWZHHQ PRGHOOHUV� 7KH LQWHUDFWLRQ EHWZHHQ PRGHOOHUV LV RQH RI WKH PDLQ WKHPHV IRU

'(0� 'LIIHUHQW NLQGV RI LQWHUDFWLRQ VKRXOG EH VXSSRUWHG E\ GLIIHUHQW LQWHUDFWLRQ PRGHV

IRU VHUYLQJ SDUWLFXODU SXUSRVHV� )RU H[DPSOH� DQ RSHQ� VKDUHG WRSLF PD\ VXLW D PDQ\�WR�

PDQ\ LQWHUDFWLRQ VW\OH� EXW QHJRWLDWLRQ�VHHNLQJ LQ RUGHU WR VROYH FRQIOLFWV EHWZHHQ JURXS

PHPEHUV LV RIWHQ LQYRNHG LQ WKH FRQWH[W RI RQH�WR�RQH LQWHUDFWLRQ� :LWKLQ WKH QHWZRUN

FRQILJXUDWLRQ SURSRVHG LQ 6HFWLRQ ���� IRXU LQWHUDFWLRQ PRGHV KDYH EHHQ LPSOHPHQWHG LQ

GWNHGHQ� EURDGFDVW� SULYDWH� LQWHUIHUHQFH� DQG QRUPDO�

,Q WKH EURDGFDVW PRGHO� DQ RSHQ� VKDUHG HQYLURQPHQW IRU WKH LQWHUDFWLRQ EHWZHHQ

PRGHOOHUV LV SURYLGHG� $Q\ LQWHUDFWLRQ WULJJHUHG E\ D PRGHOOHU LV SURSDJDWHG WR RWKHU

PRGHOOHUV� ,Q FRQWUDVW WR WKH EURDGFDVW PRGHO� WKH SULYDWH PRGHO SURYLGHV HDFK $�

PRGHOOHU ZLWK DQ LQGLYLGXDO FKDQQHO IRU RQH�WR�RQH FRPPXQLFDWLRQ� 7KH LQWHUIHUHQFH

PRGHO WKHQ HQDEOHV WKH 6�PRGHOOHU WR LQWHUIHUH ZLWK WKH LQWHUDFWLRQ EHWZHHQ $�PRGHOOHUV

LQ RUGHU WR FUHDWH D QHZ FRQWH[W IRU PRGHOOHUV� 7KH PRGH WKDW LV PRVW FKDUDFWHULVWLF RI

'(0 LV WKH QRUPDO PRGHO� ZKLFK HQDEOHV HDFK $�PRGHOOHU� DFWLQJ DV DQ DJHQW� WR LQWHUDFW

ZLWK RWKHUV E\ DFFHVVLQJ DXWKRULVHG REVHUYDEOHV� 7KLV LQWHUDFWLRQ PRGH H[KLELWV WKH NH\

SULQFLSOHV RI D IUDPHZRUN IRU '(0 LQ WKHLU IXOO JHQHUDOLW\� DQG KLJKOLJKWV WKH FRQFHSWV RI

HWKQRPHWKRGRORJ\ DQG GLVWULEXWHG FRJQLWLRQ LQ SDUWLFXODU� :LWKLQ GWNHGHQ� WKHVH IRXU

PRGHV DUH XVHG DOWHUQDWLYHO\ DQG FDQ EH FKDQJHG DW DQ\ PRPHQW LQ UHVSRQVH WR WKH

FRQWH[W RI PRGHOOHUV�

7KH PDLQ WRSLF GLVFXVVHG LQ 6HFWLRQ ��� LV WKH UHXVH RI VRIWZDUH FRPSRQHQWV� 2YHU

WKH SDVW GHFDGH� WKH FRQFHSW RI VRIWZDUH UHXVH KDV EHFRPH ZLGHO\ SURPRWHG LQ WKH

VRIWZDUH FRPPXQLW\ DV D ZD\ RI UHGXFLQJ GHYHORSPHQW DQG PDLQWHQDQFH FRVWV DQG

LQFUHDVLQJ SURGXFWLYLW\ >3DX��� 3UH��� 3UL��� 6RP��@� 7KH WUDGLWLRQDO DSSURDFK WR
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VRIWZDUH UHXVH XVXDOO\ VHHNV WR GHYHORS VRIWZDUH FRPSRQHQWV WKDW FDQ EH UHXVHG LQ WKHLU

HQWLUHW\ ZLWKRXW DGDSWDWLRQ �VR FDOOHG ¨EODFN�ER[ UHXVH©�� ,Q SUDFWLFH� WKH DSSOLFDWLRQ RI

VXFK EODFN�ER[ UHXVH LQ 66' UHPDLQV D PDMRU FKDOOHQJH IRU VRIWZDUH GHYHORSHUV >3)��@�

6HFWLRQ ��� RIIHUV DQ DOWHUQDWLYH WR EODFN�ER[ UHXVH� DGDSWDEOH UHXVH� ZKLFK

LQYROYHV WKH UHXVH RI VRIWZDUH FRPSRQHQWV E\ DGDSWDWLRQ�� 7KLV PLUURUV WKH ZD\ LQ ZKLFK

D KXPDQ EHLQJ UHXVHV H[SHULHQFH E\ DGDSWLQJ LW WR VLPLODU VLWXDWLRQV LQ HYHU\GD\ OLIH� 7KLV

DGDSWDEOH UHXVH KRSHIXOO\ ORRVHQV WKH ERXQGDU\ RI UHXVDEOH FRPSRQHQWV DQG PDNHV UHXVH

PRUH ZLGHO\ DSSOLFDEOH� $ SDUWLFXODU NLQG RI DGDSWDEOH UHXVH FDQ EH DFKLHYHG LQ (0

WKURXJK WKH FRQFHSW RI YLUWXDO DJHQW LPSOHPHQWHG LQ GWNHGHQ� )LUVW� WKH FRQFHSW RI YLUWXDO

DJHQW LV SURSRVHG� DQG WKHQ WKH PHWKRG RI XVLQJ LW WR IDFLOLWDWH DGDSWDEOH UHXVH LV

GLVFXVVHG� $ QHZ NLQG RI REVHUYDEOH ¤ WKH JHQHULF REVHUYDEOH �*2� ¤ LV SURSRVHG WR

UHSUHVHQW D VHW RI GHILQLWLRQV �WKDW LV� D GHILQLWLYH VFULSW� WKDW FDQ EH UHXVHG WKURXJK

DGDSWDWLRQ LQ WKLV VHQVH� 7KH UHPDLQGHU RI WKLV VHFWLRQ GLVFXVVHV WKH GLIIHUHQFH EHWZHHQ

XVLQJ $EVWUDFW 'DWD 7\SHV �$'7V� DQG *2V IRU GHYHORSLQJ UHXVDEOH VRIWZDUH

FRPSRQHQWV�

��� 1HWZRUN &RPPXQLFDWLRQ LQ GWNHGHQ

$V H[SODLQHG LQ 6HFWLRQ ���� QHWZRUN FRPPXQLFDWLRQ KDV DQ HQDEOLQJ UROH LQ VXSSRUWLQJ

'(0� :LWKLQ WKH IUDPHZRUN IRU '(0� WKH 6�PRGHOOHU� DV WKH H[WHUQDO REVHUYHU� DQG WKH

$�PRGHOOHUV� DV WKH LQWHUQDO REVHUYHUV� DUH HPSRZHUHG WR SHUIRUP HPSLULFDO PRGHOOLQJ E\

PHDQV RI LQWHUDFWLRQ ZLWK HDFK RWKHU DV ZHOO DV LQWHUDFWLRQ ZLWK WKHLU RZQ FRPSXWHU

PRGHOV� ,Q RUGHU WR SURYLGH VXFK D GLVWULEXWHG� FRPSXWHULVHG LQWHUDFWLYH HQYLURQPHQW�

� 7KH FRQFHSW RI DGDSWDEOH UHXVH VKRXOG QRW EH FRQIXVHG ZLWK VR FDOOHG ¦ZKLWH�ER[§ UHXVH� 6HH 6HFWLRQ ��� IRU

PRUH GHWDLOV�
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QHWZRUN FRPPXQLFDWLRQ�� FRQQHFWLQJ WRJHWKHU DOO WKH FRPSXWHU PRGHOV RI PRGHOOHUV� WKXV

KDV WKH KLJKHVW SULRULW\ LQ WKH LPSOHPHQWDWLRQ RI GWNHGHQ�

7KLV VHFWLRQ LOOXVWUDWHV WKH WHFKQLFDO LVVXHV DQG SUREOHPV HQFRXQWHUHG LQ

LPSOHPHQWLQJ WKH GLVWULEXWHG DUFKLWHFWXUH RI GWNHGHQ� ,Q WKH ILUVW VXEVHFWLRQ� WKLV

DUFKLWHFWXUH LV GLVFXVVHG RQ WKH EDVLV RI D VWDU�W\SH QHWZRUN FRQILJXUDWLRQ DQG

FOLHQW�VHUYHU FRPPXQLFDWLRQ� 7KH SUREOHPV UDLVHG E\ DV\QFKURQRXV FRPPXQLFDWLRQ DUH

LGHQWLILHG DQG VROYHG E\ WKH QHZ V\QFKURQRXV FRPPXQLFDWLRQ PHFKDQLVP LPSOHPHQWHG

LQ GWNHGHQ� 7KH GHWDLOV DUH JLYHQ LQ WKH VHFRQG VXEVHFWLRQ�

����� $ 'LVWULEXWHG $UFKLWHFWXUH ZLWK &OLHQW�6HUYHU

&RPPXQLFDWLRQ

6LQFH QHWZRUN FRPPXQLFDWLRQ LV QRZ XELTXLWRXV LQ HYHU\GD\ OLIH� WKH LQYHVWLJDWLRQ RI

GLVWULEXWHG V\VWHPV KDV EHFRPH DQ LQFUHDVLQJO\ LPSRUWDQW WUHQG LQ WKH VRIWZDUH

FRPPXQLW\� $ GLVWULEXWHG V\VWHP QRUPDOO\ FRQVLVWV RI D VHW RI VRIWZDUH FRPSRQHQWV

ORFDWHG RQ GLIIHUHQW PDFKLQHV� DQG D QHWZRUN DOORZLQJ WKHVH VRIWZDUH FRPSRQHQWV WR

FRPPXQLFDWH ZLWK HDFK RWKHU WR SURGXFH DQ LQWHJUDWHG FRPSXWLQJ IDFLOLW\ >&'.���

+XJ��@� 2QH RI WKH IXQGDPHQWDO LVVXHV LQ GHYHORSLQJ D GLVWULEXWHG V\VWHP FRQFHUQV WKH

DUFKLWHFWXUH RI QHWZRUN FRPPXQLFDWLRQ� )URP WKH SHUVSHFWLYH RI VRIWZDUH GHYHORSPHQW�

WKH DUFKLWHFWXUH LQYROYHV DW OHDVW WZR SDUWV� D ORJLFDO QHWZRUN FRQILJXUDWLRQ DQG WKH

WHFKQLTXHV RI QHWZRUN FRPPXQLFDWLRQ� 7KH IRUPHU GHWHUPLQHV WKH GLVWULEXWLRQ RI

VRIWZDUH FRPSRQHQWV RI WKH V\VWHP� DQG WKH ODWWHU HQDEOHV WKHVH FRPSRQHQWV WR

FRPPXQLFDWH ZLWK HDFK RWKHU YLD D SK\VLFDO QHWZRUN�

� ,Q WKLV WKHVLV� ¦QHWZRUN FRPPXQLFDWLRQ§ DQG ¦GDWD FRPPXQLFDWLRQ§ DUH LQWHUFKDQJHDEOH WHUPV WR GHQRWH DQ

LQIRUPDWLRQ WHFKQLTXH ZKHUHE\ HOHFWURQLF GDWD FDQ EH WUDQVIHUUHG IURP RQH KDUGZDUH GHYLFH WR DQRWKHU

WKURXJK SK\VLFDO QHWZRUN IDFLOLWLHV�

� ,Q SULQFLSOH� LW LV QRW UHDOO\ QHFHVVDU\ IRU DOO VRIWZDUH FRPSRQHQWV WR UXQ RQ GLIIHUHQW PDFKLQHV� EXW WKHLU

FRPPXQLFDWLRQ ZLWK HDFK RWKHU GHILQLWHO\ PXVW JR WKURXJK D FRPPXQLFDWLRQ QHWZRUN�
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5HIHUULQJ WR WKH IUDPHZRUN IRU '(0 VKRZQ LQ )LJXUH ���� D VWDU�W\SH ORJLFDO

QHWZRUN FRQILJXUDWLRQ ¤ SUREDEO\ WKH PRVW FRPPRQ RI DOO FRQILJXUDWLRQV >&&+��@ ¤ LV

H[SORLWHG IRU QHWZRUN FRPPXQLFDWLRQ LQ GWNHGHQ �VHH )LJXUH ����� 7KLV VWDU�W\SH

QHWZRUN FRQILJXUDWLRQ UHSUHVHQWV D ORJLFDO LQWHUFRQQHFWLRQ EHWZHHQ VRIWZDUH FRPSRQHQWV

DQG LV LQGHSHQGHQW RI WKH QHWZRUN FRPPXQLFDWLRQ WRSRORJ\� ZKLFK LOOXVWUDWHV WKH SK\VLFDO

LQWHUFRQQHFWLRQ EHWZHHQ WKH KDUGZDUH FRPSRQHQWV LQ ZKLFK WKH VRIWZDUH FRPSRQHQWV

UHVLGH >+XJ��@� )URP WKH SHUVSHFWLYH RI GHYHORSLQJ GLVWULEXWHG V\VWHPV� WKH ORJLFDO

FRQILJXUDWLRQ RI VRIWZDUH FRPSRQHQWV LV PXFK PRUH LPSRUWDQW WKDQ WKHLU SK\VLFDO

FRQILJXUDWLRQ >&&+��@�

7KHUH DUH WZR NLQGV RI QRGHV LQ WKLV VWDU�W\SH FRQILJXUDWLRQ� $W WKH SRLQWV RI WKH

VWDU� $�QRGHV DUH FUHDWHG WR UHSUHVHQW $�PRGHOOHUV DV VKRZQ LQ )LJXUH ���� (DFK $�QRGH

FDQ FRPPXQLFDWH ZLWK WKH 6�QRGH� DW WKH FHQWUH RI WKH VWDU LQ )LJXUH ���� YLD WKH QHWZRUN�

:KHUH WKH FRPPXQLFDWLRQ EHWZHHQ WZR $�QRGHV LV FRQFHUQHG� GWNHGHQ GRHV QRW SURYLGH

D GLUHFW GLDORJXH EHWZHHQ WKHP� ,QVWHDG� WKLV NLQG RI FRPPXQLFDWLRQ LV DFKLHYHG WKURXJK

WKH LQYROYHPHQW RI WKH 6�QRGH� WKDW LV� E\ XVLQJ WKH 6�QRGH DV D PHVVDJH WUDQVIHUULQJ

FHQWUH WR WUDQVPLW WKH PHVVDJH� IURP RQH $�QRGH WR DQRWKHU� 7KLV NLQG RI $�QRGH�WR�$�

�
,W VKRXOG EH QRWHG WKDW D PHVVDJH LQ GWNHGHQ W\SLFDOO\ WDNHV WKH IRUP RI D GHILQLWLYH VFULSW� SRVVLEO\

WRJHWKHU ZLWK DX[LOLDU\ IXQFWLRQV DQG DFWLRQV� &RQWUDVW WKH FRPPRQ XVH RI ¨PHVVDJH© LQ REMHFW�RULHQWHG

SURJUDPPLQJ WR UHIHU WR D PHWKRG LQYRFDWLRQ >%RR��@�

$�
6

$� $�

$�

6�PRGHOOHU

$�PRGHOOHU

)LJXUH ���� $ VWDU�W\SH ORJLFDO FRQILJXUDWLRQ IRU WKH QHWZRUN

FRPPXQLFDWLRQ LQ GWNHGHQ
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QRGH�YLD�WKH�6�QRGH FRPPXQLFDWLRQ LV SURYLGHG WKURXJK D EXLOW�LQ SURFHGXUH LQ GWNHGHQ�

7KH PRGHOOHU DW WKH $�QRGH FDQ VLPSO\ FDOO WKLV SURFHGXUH WR LQWHUDFW ZLWK WKH VSHFLILHG

PRGHOOHU DW DQRWKHU $�QRGH�

7KH 6�QRGH UHSUHVHQWLQJ WKH 6�PRGHOOHU LV UHVSRQVLEOH IRU WKH WUDQVPLVVLRQ RI DOO

PHVVDJHV EHWZHHQ WZR $�QRGHV� 7KLV VXSHULRU UHVSRQVLELOLW\ KLJKOLJKWV WKH LPSRUWDQFH RI

WKH 6�PRGHOOHU DV WKH RQO\ PRGHOOHU �UHSUHVHQWLQJ ¨*RG©V YLHZ©� ZKR LV VXSSRVHG WR KDYH

GLUHFW DFFHVV WR DOO FRQWH[WV� ,W DOVR HQDEOHV WKH 6�PRGHOOHU WR LQWHUYHQH LQ WKH LQWHUDFWLRQ

EHWZHHQ $�PRGHOOHUV� ,Q WKLV ZD\� DGRSWLQJ D VWDU�W\SH QHWZRUN FRQILJXUDWLRQ KDV WKH

DGYDQWDJH RI HQKDQFLQJ WKH FRQWURO RI VHFXULW\ DQG DFFHVV SULYLOHJH WR REVHUYDEOHV� DV

H[SODLQHG LQ 6HFWLRQ ����

$IWHU GHWHUPLQLQJ WKH QHWZRUN FRQILJXUDWLRQ RI GWNHGHQ� WKH WHFKQLTXH XVHG WR

VXSSRUW QHWZRUN FRPPXQLFDWLRQ LV WDNHQ LQWR DFFRXQW� )ROORZLQJ VWDWH�RI�WKH�DUW

WHFKQLTXHV RI QHWZRUN FRPPXQLFDWLRQ� WKH WHFKQLTXH RI WKH FOLHQW�VHUYHU �RU UHTXHVW�

UHVSRQVH� PRGHO� LV FKRVHQ WR VXSSRUW WKH FRPPXQLFDWLRQ EHWZHHQ FRPSXWHU�EDVHG

PRGHOV LQ WKH IUDPHZRUN RI '(0� 7KH FOLHQW�VHUYHU PRGHO LV FXUUHQWO\ WKH EHVW NQRZQ

DQG PRVW ZLGHO\ DGRSWHG V\VWHP PRGHO IRU GLVWULEXWHG V\VWHPV >%*��� &'.��� .-���

6RP��@� ,W SURYLGHV DQ HIIHFWLYH JHQHUDO�SXUSRVH DSSURDFK WR WKH VKDULQJ RI LQIRUPDWLRQ

DQG UHVRXUFHV WKURXJK QHWZRUN FRPPXQLFDWLRQ�

$ W\SLFDO FOLHQW�VHUYHU PRGHO� DV VKRZQ LQ )LJXUH ���� LV RULHQWHG WRZDUGV VHUYLFH

SURYLVLRQ� :LWKLQ WKLV PRGHO� HDFK LQYRNHG FOLHQW�VHUYHU QHWZRUN FRPPXQLFDWLRQ FRQVLVWV

RI WKH IROORZLQJ VWHSV�

�� WUDQVPLVVLRQ RI D UHTXHVW IURP D FOLHQW WR D VHUYHU WKURXJK WKH QHWZRUN�

�� H[HFXWLRQ RI WKH UHTXHVW E\ WKH VHUYHU�

� $OWKRXJK WKLV WHUP FDQ DOVR H[SUHVV D KDUGZDUH�RULHQWHG YLHZ >%*��@� LW LV XVHG KHUH WR UHIHU WR D VRIWZDUH�

RULHQWHG WHFKQRORJ\�
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�� WUDQVPLVVLRQ RI D UHSO\ WR WKH FOLHQW WKURXJK WKH QHWZRUN�

7KLV SDWWHUQ RI FRPPXQLFDWLRQ LQYROYHV WKH WUDQVPLVVLRQ RI WZR PHVVDJHV DQG D VSHFLILF

IRUP RI V\QFKURQLVDWLRQ� RI WKH FOLHQW DQG WKH VHUYHU� $V VRRQ DV D UHTXHVW LV VHQW LQ VWHS �

WR LQYRNH D FRPPXQLFDWLRQ� WKH FOLHQW LV EORFNHG XQWLO LW UHFHLYHV D UHSO\ IURP WKH VHUYHU

LQ VWHS �� $W WKH VDPH WLPH� WKH VHUYHU PXVW EHFRPH DZDUH RI WKH UHTXHVW PHVVDJH VHQW LQ

VWHS � DV VRRQ DV LW DUULYHV� $IWHU SURFHVVLQJ WKH UHFHLYHG UHTXHVW� WKH VHUYHU WKHQ VHQGV LWV

UHSO\ WR WKH FOLHQW LQ RUGHU WR XQEORFN WKH FOLHQW DQG DOORZ LW WR FRQWLQXH�

7KLV HOHPHQWDU\ SDWWHUQ RI FOLHQW�VHUYHU FRPPXQLFDWLRQ FDQ EH LPSOHPHQWHG LQ

WHUPV RI WKH PHVVDJH�SDVVLQJ RSHUDWLRQV VHQG DQG UHFHLYH DV RXWOLQHG DERYH� %HIRUH

VHQGLQJ D UHTXHVW� D FOLHQW PXVW NQRZ WKH QDPHV RI WKH DYDLODEOH VHUYHUV DQG WKH VHUYLFHV

WKDW WKH\ SURYLGH� (DFK UHTXHVW FRQWDLQV D FRPPXQLFDWLRQ LGHQWLILHU WKDW LV XVHG WR

WUDQVPLW WKH UHSO\ WR WKH FOLHQW� +RZHYHU� D VHUYHU QHHG QRW NQRZ HLWKHU WKH LGHQWLILFDWLRQ

RI FOLHQWV RU KRZ PDQ\ FOLHQWV WKHUH DUH� 7\SLFDOO\� ZKHQ D VHUYHU VWDUWV XS� LW UHJLVWHUV

LWVHOI ZLWK D QDPLQJ VHUYLFH� VWDWLQJ LWV QHWZRUN DGGUHVV DQG D JOREDO QDPH IRU WKH VHUYLFH

WKDW LW SURYLGHV� $ FOLHQW REWDLQV LWV QHWZRUN DGGUHVV E\ LQWHUURJDWLQJ WKH QDPLQJ VHUYLFH

DQG LV WKXV DEOH WR FRPPXQLFDWH ZLWK WKH VHUYHU E\ XVLQJ WKH VDPH JOREDO VHUYLFH QDPH�

� ,Q WKLV FDVH� WKH V\QFKURQLVDWLRQ PHFKDQLVP LV FDOOHG EORFNHG FRPPXQLFDWLRQ� ,Q RWKHU DUFKLWHFWXUHV�

DV\QFKURQRXV FRPPXQLFDWLRQ PD\ EH LQYROYHG� KHUH WKH FOLHQW LV QRW ZDLWLQJ LQ VXVSHQVH IRU WKH UHSO\ WR EH

VHQW E\ WKH VHUYHU�

)LJXUH ���� $ W\SLFDO FOLHQW�VHUYHU FRPPXQLFDWLRQ PRGHO

5HTXHVW

5HSO\

6HUYHU

5HFHLYH

3URFHVV

6HQG

&OLHQW

6HQG

:DLW

5HFHLYH
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$OWKRXJK FOLHQW�VHUYHU FRPPXQLFDWLRQ FDQ EH LQVWDOOHG LQ YDULRXV FRQILJXUDWLRQV � HLWKHU

FHQWUDOLVHG RU KLJKO\ GLVWULEXWHG� DV GHVFULEHG LQ >%*��@ � WKH FRPPXQLFDWLRQ RI WKHLU

FRPSRQHQWV RIWHQ IROORZV WKLV HOHPHQWDU\ SDWWHUQ�

7KH LPSOHPHQWDWLRQ RI GWNHGHQ H[SORLWV WKH FRQFHSW RI SURWRFROV IRU SURJUDP�WR�

SURJUDP FRPPXQLFDWLRQ �RU LQWHUSURFHVV FRPPXQLFDWLRQ >%DF��@� WKDW LV ZLGHO\ XVHG IRU

LPSOHPHQWLQJ GLVWULEXWHG V\VWHPV >&'.��@� ,W HQDEOHV GLUHFW GLDORJXH EHWZHHQ

DSSOLFDWLRQV� IRU H[DPSOH� D & SURJUDP FDOOV D OLEUDU\ IXQFWLRQ VHQG WR DFFHVV WKH QHWZRUN

FRPPXQLFDWLRQ OD\HU� 7KH OLEUDU\ DOVR RIIHUV IXQFWLRQV IRU WKH LQLWLDOLVDWLRQ RI OLQNV� WKH

FRQQHFWLRQ HVWDEOLVKPHQW DQG EUHDNGRZQ� DQG WKH FRQWURO RI WKH GDWD WUDQVPLVVLRQ LWVHOI�

WKDW UHOLHYH WKH SURJUDPPHUV RI PRVW DVSHFWV RI QHWZRUN FRPPXQLFDWLRQ� )RU H[DPSOH�

WKH 6RFNHW SURWRFRO� XVHG ZLGHO\ LQ GLVWULEXWHG V\VWHPV� SURYLGHV VXFK IXQFWLRQV IRU D

FRPPRQ FRPPXQLFDWLRQ LQWHUIDFH� ,Q GWNHGHQ� WKH VRFNHW SURWRFRO SURYLGHG E\ WKH

7FO�7N� VRIWZDUH SDFNDJH LV XVHG� $OVR� WKH 7&3�,3 SURWRFRO IDPLO\� ZKLFK LV SRSXODUO\

DSSOLHG WR D ORFDO 681 ZRUNVWDWLRQ HQYLURQPHQW DQG DYDLODEOH DW :DUZLFN� LV XVHG WR

SURYLGH WKH ORZHU�OD\HU QHWZRUN FRPPXQLFDWLRQ LQ GWNHGHQ� $Q LQ�GHSWK GLVFXVVLRQ RI

DOO WKHVH GHWDLOV LV EH\RQG WKH VFRSH RI WKLV WKHVLV�

,Q VXPPDU\� WKH FOLHQW�VHUYHU FRPPXQLFDWLRQ LQ GWNHGHQ LV DFKLHYHG E\ XVLQJ WKH

7&3 QHWZRUN SURWRFRO DQG WKH 6RFNHW DEVWUDFWLRQ LQ WKH 7FO�7N OHYHO� )LJXUH ��� VKRZV

WKH OD\RXW RI FRPPXQLFDWLRQ EHWZHHQ WKH 6�QRGH DQG $�QRGHV� DV LPSOHPHQWHG LQ

GWNHGHQ�

,Q VRPH FOLHQW�VHUYHU DUFKLWHFWXUDO VRIWZDUH V\VWHPV� HDFK FOLHQW�VHUYHU FRPSRQHQW

LV VSHFLILHG WR EH HLWKHU D FOLHQW RU D VHUYHU� EXW QRW ERWK� (DFK FRPSRQHQW LV RQO\

UHVSRQVLEOH IRU HLWKHU UHTXHVWLQJ D VHUYLFH �WKDW LV� EHLQJ D FOLHQW� RU SURYLGLQJ D VHUYLFH

� 7FO LV D VFULSWLQJ ODQJXDJH DQG DQ LQWHUSUHWHU IRU WKDW ODQJXDJH WKDW LV GHVLJQHG WR EH HDVLO\ HPEHGGHG LQWR DQ

DSSOLFDWLRQ� DQG 7N LV D JUDSKLFDO XVHU LQWHUIDFH WRRONLW IRU 7FO >2XV��� :HO��@� 7KH WRRO WNHGHQ XVHV WKH

7FO�7N IRU WKH SXUSRVHV RI JUDSKLFDO LQWHUIDFH FRQWURO DQG YLVXDOLVDWLRQ� DQG GWNHGHQ XVHV LW DOVR IRU GHDOLQJ

ZLWK QHWZRUN FRPPXQLFDWLRQ�
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�WKDW LV� EHLQJ D VHUYHU�� ,Q VXFK D FDVH� WKHUH LV RQO\ RQH�ZD\� DQG QRW WZR�ZD\�

FRPPXQLFDWLRQ EHWZHHQ FRPSRQHQWV� )RU H[DPSOH� LQ WKH GDWDEDVH ZRUOG� WKH GDWD

UHSRVLWRU\ DQG LWV DVVRFLDWHG IXQFWLRQDOLW\ DUH WHUPHG WKH VHUYHU� WKH FOLHQW LV WKH

DSSOLFDWLRQ �ZKLFK FRXOG EH RQ WKH VDPH KDUGZDUH RU VRIWZDUH� RU QRW� >$\H��@� 7KLV

H[FOXVLYH DWWULEXWLRQ RI FOLHQW RU VHUYHU VWDWXV LQGLFDWHV WKH RQH�ZD\ FRPPXQLFDWLRQ

EHWZHHQ WKH FOLHQW DQG WKH VHUYHU� ,Q D VLPLODU IDVKLRQ� IRU H[DPSOH� WKH ,QWHUQHW RU :::

ZRUOG KDV WKH ZHE EURZVHU DV WKH FOLHQW� DQG WKH DSSOLFDWLRQ SURYLGLQJ WKH UHTXHVWHG

LQIRUPDWLRQ DV WKH VHUYHU�

+RZHYHU� GWNHGHQ UHIHUV WR D FOLHQW�VHUYHU FRPSRQHQW LQ D GLIIHUHQW ZD\� ,Q

GWNHGHQ� D FOLHQW PHDQV WKH UHTXHVWHU RI D VHUYLFH� DQG WKH VHUYHU LV WKH SURYLGHU RI D

VHUYLFH� $Q\ FOLHQW�VHUYHU FRPSRQHQW FDQ EH ERWK D FOLHQW DQG D VHUYHU� GHSHQGLQJ RQ

ZKDW LW LV GRLQJ DW WKH WLPH� ,Q WKLV FDVH� ¨FOLHQW�VHUYHU©� DV LW DSSOLHV WR WKH LPSOHPHQWDWLRQ

WR VXSSRUW '(0� GHQRWHV D FOLHQW�VHUYHU FRPPXQLFDWLRQ WHFKQLTXH UDWKHU WKDQ D

FOLHQW�VHUYHU DUFKLWHFWXUDO FRQILJXUDWLRQ DV GHVFULEHG LQ >%*��@� 7KHUHIRUH� HDFK QRGH LQ

)LJXUH ��� LV QRW H[FOXVLYHO\ VSHFLILHG WR SURYLGH RU UHTXHVW VHUYLFHV� ,QVWHDG� HDFK QRGH

LV GHYLVHG WR SHUIRUP ERWK IXQFWLRQV LQ RUGHU WR SURYLGH LWV XVHU� WKDW LV� WKH PRGHOOHU� ZLWK

)LJXUH ��� 7KH FRPPXQLFDWLRQ EHWZHHQ WKH 6�QRGH DQG WKH $�QRGHV

$�QRGH

(GHQ

7FO�7N

6RFNHW $�

(GHQ

7FO�7N

6RFNHW %�

(GHQ

7FO�7N

6RFNHW &�

6�QRGH

(GHQ

7FO�7N

)LOH (YHQW %XIIHU

6RFNHW $�

6RFNHW % �

6RFNHW & �
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WZR�ZD\ UDWKHU WKDQ RQH�ZD\ LQWHUDFWLYH FRPPXQLFDWLRQ� 7KDW LV WR VD\� HDFK PRGHOOHU LQ

DQ\ QRGH RI HLWKHU NLQG FDQ FRPPXQLFDWH ZLWK RWKHU PRGHOOHUV E\ VHQGLQJ D UHTXHVW RU

SURYLGLQJ D VHUYLFH�

$Q LQWHUHVWLQJ FRPSDULVRQ FDQ EH PDGH EHWZHHQ WKH FOLHQW�VHUYHU DUFKLWHFWXUH RI

GWNHGHQ DQG WKH LQIRUPDWLRQ VKDULQJ DUFKLWHFWXUH WKDW LV XVHG LQ (PSLULFDO :RUOGV�

UHFHQWO\ GHYHORSHG E\ 5� &DUWZULJKW IRU (0 LQ >&DU��@� ,Q (PSLULFDO :RUOGV� LQIRUPDWLRQ

VKDULQJ LV DFKLHYHG E\ FHQWUDOLVLQJ DOO GHILQLWLYH VFULSWV WR WKH VHUYHU PDFKLQH VR WKDW

FOLHQWV FDQ DFFHVV WKH VFULSWV YLD D ¨GHILQLWLRQV�GDWDEDVH© V\VWHP� 7KH DXWKRULW\ RI HDFK

FOLHQW DFFHVVLQJ WKHVH GHILQLWLRQV FDQ EH VSHFLILHG WKURXJK D V\VWHP RI VHFXULW\ FRQWURO

VLPLODU WR WKDW RI WKH 81,; ILOH V\VWHP� ,Q WKDW FDVH� FOLHQWV FDQ FRQQHFW WR WKH VHUYHU LQ

RUGHU WR SHUIRUP D PRGHOOLQJ WDVN� 7KH\ GR QRW QHHG WR FRPPXQLFDWH ZLWK HDFK RWKHU�

VLQFH HDFK RI WKHP UHPDLQV HVVHQWLDOO\ LQGHSHQGHQW� $Q\ WDVN IRU PRGHOOLQJ� VXFK DV

JLYLQJ �UH�GHILQLWLRQV� LV H[HFXWHG RQO\ LQ WKH VHUYHU DQG GLVSOD\HG LQ WKH FOLHQW� 7KLV

FHQWUDOLVHG PRGHOOLQJ HQYLURQPHQW DOORZV HDFK PRGHOOHU WR XQGHUWDNH H[SORUDWLRQ DQG

H[SHULPHQWV LQGHSHQGHQWO\ EXW WR VKDUH FRPPRQO\ XVHG GHILQLWLYH VFULSWV LQ D

FROODERUDWLYH PDQQHU� 2EYLRXVO\� VXFK DUFKLWHFWXUH� WKRXJK KDYLQJ WKH DGYDQWDJHV RI

VKDULQJ LQIRUPDWLRQ DQG UHXVLQJ GHILQLWLRQV� SURYLGHV OLPLWHG VXSSRUW IRU '(0�

����� 6\QFKURQRXV &RPPXQLFDWLRQ IRU GWNHGHQ

2QH RI WKH PDMRU FKDOOHQJHV LQYROYHG LQ WKH LPSOHPHQWDWLRQ RI GWNHGHQ DULVHV IURP WKH

QHHG WR WDFNOH LWV V\QFKURQLVDWLRQ SUREOHP RI FOLHQW�VHUYHU FRPPXQLFDWLRQ EHWZHHQ QRGHV

YLD D FRPPXQLFDWLRQ QHWZRUN� %HIRUH GLVFXVVLQJ WKLV LVVXH IXUWKHU� LW ZLOO EH KHOSIXO WR UH�

H[DPLQH WKH ZD\ LQ ZKLFK LQWHUFRPPXQLFDWLRQ EHWZHHQ (GHQ DQG 7FO�7N LV LQWHJUDWHG

ZLWK WKH H[HFXWLRQ RI (GHQ�

$V DOUHDG\ H[SODLQHG� WNHGHQ LV D K\EULG WRRO FRPELQLQJ (GHQ DQG 7FO�7N� (GHQ LV

DQ LQWHUSUHWHU GHYHORSHG LQ & SURJUDP ODQJXDJH� DQG WKH 7FO�7N LV D SRSXODU WRRO IRU
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HYHQW�GULYHQ SURJUDPPLQJ� ,Q WNHGHQ� WKH WRRO 7FO�7N LV DSSOLHG WR GHDO ZLWK LVVXHV RI

H[WHUQDO SUHVHQWDWLRQ VXFK DV WKH XVHU LQWHUIDFH� JUDSKLFDO GLVSOD\ DQG ZLQGRZ LQWHUDFWLRQ�

ZKLOVW (GHQ WKHQ IRFXVHV RQ KDQGOLQJ WKH LQWHUQDO UHSUHVHQWDWLRQ� IRU H[DPSOH�

GHSHQGHQF\ PDLQWHQDQFH DQG GDWD PDQLSXODWLRQ� 6LQFH WKH 7FO�7N LV DQ HYHQW�GULYHQ WRRO�

PRVW RI WKH WLPH LW LV LQ WKH VR FDOOHG (YHQW/RRS ORRS� ZKHUH WKH 7FO�7N LQWHUSUHWHU LV

GHYLVHG WR NHHS WUDFN RI WKH FRQGLWLRQ RI HDFK HYHQW KDQGOHU DOUHDG\ LVVXHG LQ RUGHU WR

WULJJHU LWV IXUWKHU DFWLRQV ZKHQ WKH FRQGLWLRQ LV VDWLVILHG� )RU H[DPSOH� ZKHQ 7FO�7N ILQGV

WKDW D EXWWRQ LV SUHVVHG� WKH HYHQW KDQGOHU %XWWRQ3UHVVHG ZLOO EH LQYRNHG WR XQGHUWDNH

VSHFLILHG DFWLRQV� ,Q WKH FDVH RI WNHGHQ� WKH HYHQW KDQGOHU 'R:KHQ,GOH KDV EHHQ VSHFLILHG

WR FDOO D IXQFWLRQ RI (GHQ� ZKHQ 7FO�7N LV LQ DQ LGOH VWDWH� +HQFH� WKH LQWHUFRPPXQLFDWLRQ

EHWZHHQ 7FO�7N DQG (GHQ LV DFKLHYHG E\ SURJUDPPLQJ HDFK WR FDOO IXQFWLRQV RI WKH RWKHU�

VR WKDW SURJUDP FRQWURO SDVVHV IRUZDUG DQG EDFNZDUG EHWZHHQ WKHP�

7ZR TXHXHV KDYH EHHQ GHYLVHG WR KROG UHFHLYHG PHVVDJHV LQ (GHQ� 2QH� FDOOHG WKH

H[HFXWLQJ TXHXH �(4�� KROGV WKRVH PHVVDJHV WR EH H[HFXWHG� 7KH RWKHU� FDOOHG WKH ZDLWLQJ

TXHXH �:4�� VWRUHV WKH UHFHLYHG PHVVDJH ZDLWLQJ WR EH PRYHG LQWR (4� 7KHUH LV D

IXQFWLRQ WR SURFHVV PHVVDJHV LQ (4 DQG WKHQ PRYH WKH FRQWHQWV RI :4 LQWR (4� ,W LV WKLV

IXQFWLRQ WKDW LV WULJJHUHG E\ WKH HYHQW KDQGOHU 'R:KHQ,GOH ZKHQ 7FO�7N LV LQ DQ LGOH

VWDWH�

:KHQ WNHGHQ LV VWDUWHG� (GHQ EXLOGV XS LWV LQLWLDO VWDWH� WKHQ SDVVHV FRQWURO WR

7FO�7N DQG DZDLWV IXUWKHU DFWLRQV LQYRNHG E\ WKH UHFHLYHG PHVVDJHV� $IWHU WDNLQJ

SURJUDP FRQWURO IURP (GHQ� 7FO�7N� DV H[SODLQHG DERYH� HQWHUV WKH (YHQW/RRS LQ ZKLFK

7FO�7N NHHSV WUDFN RI WKH FRQGLWLRQV RI DOO LVVXHG HYHQW KDQGOHUV LQ RUGHU WR WULJJHU IXUWKHU

DFWLRQV VSHFLILHG E\ WKHVH HYHQW KDQGOHUV� 1RZ� LI 7FO�7N UHFHLYHV D PHVVDJH� IRU H[DPSOH

IURP WKH LQSXW ZLQGRZ ZKHUH WKH XVHU FDQ HQWHU VFULSWV� 7FO�7N FDOOV D IXQFWLRQ LQ (GHQ�

DQG SDVVHV LW WKH SURJUDP FRQWURO DQG WKH UHFHLYHG PHVVDJH� 7KLV IXQFWLRQ WKHQ DSSHQGV

WKH UHFHLYHG PHVVDJH WR :4 DQG UHWXUQV WKH FRQWURO WR 7FO�7N� :KHQ 7FO�7N HQWHUV DQ



���

LGOH VWDWH� WKH HYHQW KDQGOHU 'R:KHQ,GOH FDOOV D IXQFWLRQ LQ (GHQ DQG SDVVHV WKH SURJUDP

FRQWURO WR (GHQ� $V PHQWLRQHG DERYH� WKLV FDOOHG IXQFWLRQ WKHQ H[HFXWHV HDFK PHVVDJH

KROGLQJ LQ (4 DQG DIWHU WKH H[HFXWLRQ PRYHV WKH PHVVDJHV LQ :4 LQWR (4� )LQDOO\� (GHQ

UHWXUQV FRQWURO WR 7FO�7N DQG DJDLQ 7FO�7N HQWHUV WKH (YHQW/RRS� )LJXUH ��� LOOXVWUDWHV

WKLV LQWHUFRPPXQLFDWLRQ PHFKDQLVP�

7KH PDLQ FRQFHUQ KHUH LV WKDW (GHQ GRHV QRW H[HFXWH PHVVDJHV DSSHQGHG WR LWV :4

XQWLO LWV (4 LV H[KDXVWHG� 7KLV IHDWXUH DOORZV (GHQ WR GHDO ZLWK PHVVDJHV LQ D VWDWH�EDVHG

IDVKLRQ� WKDW LV� DOO PHVVDJHV DUULYLQJ LQ WKH VDPH FRQFHSWXDO VWDWH DUH H[HFXWHG DW WKH

VDPH WLPH� ,Q SDUWLFXODU� WKLV PHFKDQLVP XQGHUOLHV WKH GHYHORSPHQW RI D YLUWXDO PDFKLQH

IRU GHSHQGHQF\ PDLQWHQDQFH� ZKLFK LV WKH PRVW LPSRUWDQW DQG IXQGDPHQWDO SULQFLSOH IRU

GHVLJQLQJ D WRRO WR VXSSRUW WKH IUDPHZRUN RI (0� 7KHUHIRUH� DOO DX[LOLDU\ DFWLRQV DULVLQJ

IURP GHSHQGHQF\ PDLQWHQDQFH �H�J� DV D UHVXOW RI WULJJHULQJ DFWLRQV� DUH DSSHQGHG WR (4

UDWKHU WKDQ :4� ,Q WKLV ZD\� LW LV DV LI WKH\ DQG DOO WKHLU SUHFHGLQJ DFWLRQV DUH H[HFXWHG LQ

WKH VDPH VWDWH �RU FRQFHSWXDOO\ DW WKH VDPH WLPH�� ,Q SUDFWLFH� LW LV FOHDU WKDW JHQXLQH

FRQFXUUHQW H[HFXWLRQ LV QRW SRVVLEOH IRU (GHQ� EXW E\ WKLV PHFKDQLVP FRQFXUUHQF\ FDQ EH

([HFXWH

(YHQW KDQGOHU $

(YHQW KDQGOHU %

(YHQW KDQGOHU

'R:KHQ,GOH

7FO�7N (GHQ

(YHQW/RRS

00 0 0

00 0 0

7RGR PHVVDJHV

&DOO

5HWXUQ

&DOO

5HWXUQ

&DOO

5HWXUQ

)LJXUH ���� 7KH LQWHUFRPPXQLFDWLRQ PHFKDQLVP EHWZHHQ (GHQ DQG 7FO�7N

:DLWLQJ TXHXH �:4�

([HFXWLQJ TXHXH �(4�
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DFKLHYHG FRQFHSWXDOO\ E\ VHSDUDWLQJ PHVVDJHV DUULYLQJ LQ RQH VWDWH IURP WKRVH WKDW DUULYH

LQ WKH QH[W VWDWH�

,Q HIIHFW� DV VRRQ DV (GHQ PRYHV PHVVDJHV LQ :4 LQWR (4� LW HQWHUV D QHZ VWDWH�

8QWLO DOO WKHVH PHVVDJHV� LQFOXGLQJ WKRVH PRYHG LQ IURP :4 DQG WKRVH LQFXUUHG IURP

GHSHQGHQF\ PDLQWHQDQFH� KDYH EHHQ SURFHVVHG� (GHQ LV YLHZHG DV EHLQJ LQ WKH VDPH

VWDWH� 7KLV LV WKH UHDVRQ ZK\ WZR TXHXHV DUH QHHGHG� ,Q WKLV PHFKDQLVP� LW LV HYLGHQW WKDW

HDFK WLPH 7FO�7N SDVVHV D PHVVDJH WR (GHQ� LW LV DSSHQGHG WR :4 UDWKHU WKDQ H[HFXWHG� ,Q

RWKHU ZRUGV� WKH UHSO\ VHQW EDFN WR 7FO�7N LV QRW D FRQILUPDWLRQ WKDW D PHVVDJH KDV EHHQ

SURFHVVHG� EXW RQO\ DQ DFNQRZOHGJHPHQW WKDW D PHVVDJH KDV EHHQ UHFHLYHG� 7KLV

DFNQRZOHGJHPHQW GRHV QRW JXDUDQWHH WKDW SURFHVVLQJ RI WKH UHFHLYHG PHVVDJH ZLOO EH

LPPHGLDWHO\ FDUULHG RXW�

,Q VWDQG�DORQH XVH RI WNHGHQ� WKLV PRGH RI DFNQRZOHGJHPHQW GRHV QRW FDXVH WRR

PDQ\ SUREOHPV LQ WHUPV RI V\QFKURQLVDWLRQ� 7KLV LV EHFDXVH 7FO�7N VWLOO QHHGV WR ZDLW IRU

WKH H[HFXWLRQ RI WKH DFNQRZOHGJHG PHVVDJH DIWHU UHFHLYLQJ WKH UHSO\ RI

DFNQRZOHGJHPHQW� ,Q WNHGHQ� WKH RQO\ GDWD VWUHDP IURP ZKLFK LQSXW PHVVDJHV FDQ EH

REWDLQHG LV WKH LQWHUIDFH EHWZHHQ WKH PRGHOOHU DQG 7FO�7N� H�J� WKH LQSXW ZLQGRZ GHYLVHG

IRU WKH PRGHOOHU WR LQSXW VFULSWV� 7KH PHVVDJHV UHFHLYHG IURP WKLV GDWD VWUHDP FDQ RQO\ EH

SDVVHG WR� DQG SURFHVVHG E\� (GHQ LQ VHTXHQWLDO RUGHU� 7R EH SUHFLVH� WKHVH PHVVDJHV DUH

KDQGOHG E\ 7FO�7N DQG (GHQ RQH DW D WLPH VLQFH WNHGHQ LV QRW D UHDO FRQFXUUHQW V\VWHP�

7KLV RQH�DW�D�WLPH PHFKDQLVP IRUFHV 7FO�7N WR ZDLW IRU WKH H[HFXWLRQ RI WKH ODVW PHVVDJH

LQ (GHQ EHIRUH LW LV DYDLODEOH WR UHFHLYH DQRWKHU PHVVDJH� $V D UHVXOW� 7FO�7N VRPHWLPHV

KDV WR EH VXVSHQGHG ZKHQ (GHQ LV GHDOLQJ ZLWK D VXEVWDQWLDO FRPSXWDWLRQDO WDVN �VXFK DV D

FRPSOH[ HYDOXDWLRQ�� 'HVSLWH WKLV� WKH V\QFKURQLVDWLRQ RI 7FO�7N DQG (GHQ LQ WKH VDPH

WNHGHQ FDQ VWLOO EH DFKLHYHG� +RZHYHU� IRU GWNHGHQ� WKH VLWXDWLRQ LV GLIIHUHQW� 7KH

PHFKDQLVP RI UHFHLYLQJ DQG SURFHVVLQJ PHVVDJHV EHWZHHQ 7FO�7N DQG (GHQ GRHV QRW
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ZRUN LQ WKH VDPH ZD\ DV LQ WNHGHQ� EHFDXVH PRUH WKDQ RQH PDFKLQH ZLWK VLPLODU

LQWHUIDFHV EHWZHHQ 7FO�7N DQG (GHQ DUH LQYROYHG�

)LUVW� LQ DGGLWLRQ WR WKH RULJLQDO ZLQGRZ�EDVHG LQWHUIDFH� DQRWKHU GDWD VWUHDP LV

SURYLGHG E\ GWNHGHQ IRU FROOHFWLQJ PHVVDJHV� 7KLV VWHPV IURP WKH VRFNHWV LPSOHPHQWHG

IRU FOLHQW�VHUYHU FRPPXQLFDWLRQ� ,Q GWNHGHQ� WKH VRFNHW WHFKQLTXH IRU SURJUDP�WR�

SURJUDP SURWRFRO LV XVHG WR HVWDEOLVK FRPPXQLFDWLRQ FKDQQHOV LQ WKH 7FO�7N OHYHO WR

UHFHLYH�VHQG PHVVDJHV IURP�WR RWKHU PDFKLQHV YLD WKH FRPPXQLFDWLRQ QHWZRUN� +HQFH�

ZLWKLQ D PDFKLQH UXQQLQJ GWNHGHQ� WKH FROOHFWHG PHVVDJHV FDQ FRPH IURP RWKHU

PDFKLQHV� ,Q RWKHU ZRUGV� PHVVDJHV UHTXHVWLQJ VHUYLFHV FDQ FRPH IURP ERWK NLQGV RI GDWD

VWUHDPV� DQG FDQ EH PL[HG XS WRJHWKHU DQG H[HFXWHG E\ (GHQ�

$Q HYHQW KDQGOHU ILOHHYHQW LV LPSOHPHQWHG WR GHDO ZLWK WKH WDVNV RI UHDGLQJ�ZULWLQJ

D PHVVDJH IURP�WR D VRFNHW IROORZLQJ WKLV HYHQW KDQGOLQJ VWUDWHJ\ PHQWLRQHG DERYH� )RU

H[DPSOH� ZKHQ D PHVVDJH UHTXHVWLQJ D VHUYLFH DUULYHV DW D VRFNHW LQ WKH VHUYHU� D VLJQDO LV

VHQW WR 7FO�7N WR VWDUW WKH HYHQW KDQGOHU ILOHHYHQW RI WKLV VRFNHW� 7KLV HYHQW KDQGOHU WKHQ

EXIIHUV WKH UHFHLYHG PHVVDJH DQG SDVVHV LW WR (GHQ� $V VRRQ DV WKH PHVVDJH LV UHFHLYHG�

(GHQ DSSHQGV LW WR WKH :4 DQG SDVVHV SURJUDP FRQWURO WR 7FO�7N ZLWK DQ

DFNQRZOHGJHPHQW� DV GHVFULEHG DERYH� 7KLV DFNQRZOHGJHPHQW WKHQ OHDGV ILOHHYHQW WR

UHSO\ WR WKH FOLHQW ZLWK D FRQILUPDWLRQ�

7KLV PHVVDJH�SDVVLQJ PHFKDQLVP IRU UHPRWH FRPPXQLFDWLRQ �DV LOOXVWUDWHG LQ

)LJXUH ���� LV HVVHQWLDOO\ DV\QFKURQRXV� WKRXJK LW VWLOO WDNHV WKH IRUP RI D NLQG RI

V\QFKURQRXV PHVVDJH SDVVLQJ� ,W GRHV QRW JXDUDQWHH WKDW (GHQ LQ WKH VHUYHU KDV

DFFRPSOLVKHG WKH UHTXHVWHG VHUYLFH ZKHQ WKH FOLHQW UHFHLYHV WKH FRQILUPDWLRQ UHSO\� ,Q

HIIHFW� LW MXVW DFNQRZOHGJHV WKDW WKH UHTXHVW KDV EHHQ DSSHQGHG WR :4 LQ (GHQ� 7KLV

PHFKDQLVP LV QRW WKH VDPH DV W\SLFDO V\QFKURQRXV FOLHQW�VHUYHU FRPPXQLFDWLRQ LQ ZKLFK

WKH FOLHQW ZDLWV IRU WKH VHUYHU©V UHSO\ LQ RUGHU WR FRQILUP WKDW WKH UHTXHVWHG VHUYLFH KDV

EHHQ H[HFXWHG�



���

$Q HYHQ ZRUVH VLWXDWLRQ FDQ DULVH LQ D GLVWULEXWHG HQYLURQPHQW� ZKHQ WZR RU PRUH

FOLHQWV DUH VHQGLQJ YDULRXV UHTXHVWV WR WKH VDPH VHUYHU� )LJXUH ��� VKRZV D VLWXDWLRQ LQ

ZKLFK PDQ\ VHQGHUV DUH FRQQHFWHG WR RQH UHFHLYHU� ,Q WKLV FDVH� WKHUH DUH DV PDQ\ VRFNHWV

LQ WKH VHUYHU DV WKHUH DUH VHQGHUV LQ RUGHU WR GLVWLQJXLVK LQGLYLGXDO FRQQHFWLRQV EHWZHHQ

HDFK FOLHQW DQG WKH VHUYHU� 7KLV GLVDPELJXDWLRQ RI PHVVDJHV GRHV QRW UHVROYH DOO

FRPPXQLFDWLRQ SUREOHPV� KRZHYHU� 7LPH GHOD\ LV XQDYRLGDEOH DQG WKH VHTXHQFH RI

H[HFXWLQJ WKH UHFHLYHG UHTXHVWV LV XQSUHGLFWDEOH� $IWHU DOO� WKH 7FO�7N LQWHUIDFH WR WKH

VHUYHU FDQ RQO\ KDQGOH RQH HYHQW DW D WLPH� ,W VKRXOG EH QRWHG WKDW DQ HYHQW KDQGOHU

ILOHHYHQW LV FUHDWHG IRU HDFK VRFNHW LQ WKH VHUYHU DQG LQ WKH FOLHQW�

7KHUHIRUH� SUREOHPV RI V\QFKURQLVDWLRQ EHWZHHQ WKH VHQGHU DQG UHFHLYHU DULVH�

HVSHFLDOO\ ZKHQ PRGHOOLQJ GLVWULEXWHG� UHDO�WLPH V\VWHPV LQ ZKLFK WLPHVWDPSV LQ

FRQQHFWHG PDFKLQHV KDYH WR EH FRQVLVWHQW� )RU H[DPSOH� LQ D FDVH VWXG\ RI PRGHOOLQJ D

UDLOZD\ DFFLGHQW �GLVFXVVHG LQ WKH QH[W FKDSWHU�� WKH VDPH WUDLQ©V SRVLWLRQ KDV WR EH

GLVSOD\HG DW WKH VDPH SODFH RQ WKH VFUHHQV LQ GLIIHUHQW PDFKLQHV UXQQLQJ GWNHGHQ� 7KH

DV\QFKURQRXV FRPPXQLFDWLRQ EHWZHHQ WKHVH GLVWULEXWHG GWNHGHQ HQYLURQPHQWV

SRWHQWLDOO\ OHDGV WR VRPH XQDFFHSWDEOH VLWXDWLRQV� IRU H[DPSOH� WKH WUDLQV PD\ EH

)LJXUH ���� 7KH DV\QFKURQRXV FRPPXQLFDWLRQ LQ GWNHGHQ

&OLHQW 6HUYHU

(GHQ

&DOO

7FO�7N

6HQG

	

:DLW

5HTXHVW

7FO�7N

&DOO

	

:DLW

5HWXUQ

5HVSRQVH

(GHQ

:4
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GLVSOD\HG DW GLIIHUHQW SRVLWLRQV� VRPH RI WKHP PD\ VWRS DQG WKHQ MXPS WR D QHZ SRVLWLRQ

LQVWHDG RI PRYLQJ VPRRWKO\� DQG VR RQ�

,Q IDFW� VXFK SUREOHPV RI V\QFKURQLVDWLRQ FRXOG EH DYRLGHG LI WKH FOLHQW�VHUYHU

FRPPXQLFDWLRQ WKURXJK VRFNHWV ZHUH WR EH LPSOHPHQWHG LQ WKH (GHQ OHYHO UDWKHU WKDQ LQ

WKH 7FO�7N OHYHO� ,Q WKDW FDVH� WKH FOLHQW DQG WKH VHUYHU ZLOO EH WRWDOO\ VXVSHQGHG XQWLO WKH

UHTXHVWHG VHUYLFH LV SURYLGHG� VLQFH WKHUH LV RQO\ RQH WKUHDG LQ WKH VHUYHU WR GHDO ZLWK WKH

UHTXHVWV RI FOLHQWV� 7KDW LV WR VD\� QR PRUH UHTXHVWV FDQ EH DFFHSWHG EHIRUH WKH FXUUHQW

UHTXHVW KDV EHHQ VHUYHG� 7KLV OLPLWDWLRQ RQ SURFHVVLQJ RI UHTXHVWV OHDGV WR LQFRQVLVWHQF\

LQ WKH VXVSHQGHG FRPSRQHQWV© VWDWHV DQG RWKHU FRPSRQHQWV© VWDWHV� 7R UHVROYH WKLV

SUREOHP RI LQFRQVLVWHQF\� PXOWL�WKUHDG RU HYHQW�KDQGOLQJ WHFKQLTXHV DUH QHHGHG IRU

GWNHGHQ� +RZHYHU� LPSOHPHQWLQJ WKHVH QHZ WHFKQLTXHV XVLQJ WKH & ODQJXDJH FRXOG

LQYROYH PRUH XQSUHGLFWDEOH FKDOOHQJHV� VXFK DV SUREOHPV RI FRQFXUUHQW FRQWURO� 'XH WR

WKH OLPLWDWLRQV RI UHVHDUFK WLPH� WKH GHFLVLRQ WR LPSOHPHQW FOLHQW�VHUYHU FRPPXQLFDWLRQ LQ

WKH 7FO�7N OHYHO ZDV PDGH� 7KLV PDNHV WKH SUREOHPV RI DV\QFKURQRXV FRPPXQLFDWLRQ

LGHQWLILHG KHUH LQHYLWDEOH� DQG D VROXWLRQ LV WKHUHIRUH QHHGHG�

7R RYHUFRPH WKH SUREOHPV SRVHG E\ DV\QFKURQRXV FRPPXQLFDWLRQ LQ GWNHGHQ� D

UHTXHVW�ZDLW�UHSO\ �5:5� PHFKDQLVP ZDV GHYLVHG WR LPSURYH WKH H[LVWLQJ PHVVDJH

SDVVLQJ PHFKDQLVP SURYLGHG E\ 7FO�7N DQG (GHQ� 7KLV QHZ V\QFKURQRXV PHFKDQLVP IRU

UHPRWH FRPPXQLFDWLRQ LQ GWNHGHQ� LOOXVWUDWHG LQ )LJXUH ���� ZLOO QRW DOORZ WKH VHUYHU WR

UHSO\ LPPHGLDWHO\ WR WKH FOLHQW ZLWK DQ DFNQRZOHGJH PHVVDJH ZKHQ LW UHFHLYHV D UHTXHVW

WKDW QHHGV WR EH VHUYHG V\QFKURQRXVO\� ,QVWHDG� WKH HYHQW KDQGOHU ILOHHYHQW LQ WKH VHUYHU

ZLOO HQWHU D VWDWH WR ZDLW IRU WKH DFFRPSOLVKPHQW RI WKH UHTXHVWHG VHUYLFH� HYHQ LI LW LV

TXHXHG LQ :4 LQ (GHQ� 7KLV ZDLWLQJ VLWXDWLRQ LQ WKH VHUYHU ZLOO FRQVHTXHQWO\ OHDG WKH

HYHQW KDQGOHU ILOHHYHQW LQ WKH FOLHQW WR HQWHU D ZDLWLQJ VWDWH DV ZHOO� VLQFH WKH

FRPPXQLFDWLRQ EHWZHHQ WKHVH WZR ILOHHYHQW KDQGOHUV YLD VRFNHWV LV HVVHQWLDOO\

V\QFKURQRXV�
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,W VKRXOG EH QRWHG WKDW ZKHQ WKH\ DUH LQ D ZDLWLQJ VLWXDWLRQ� QHLWKHU WKH VHUYHU QRU

WKH FOLHQW LV FRPSOHWHO\ VXVSHQGHG� 2QO\ SDUWLDO FRPSRQHQWV� WKDW LV� WKH SDLU RI VRFNHWV

FRQQHFWLQJ WKH FRPPXQLFDWLRQ EHWZHHQ WKH VHUYHU DQG WKH FOLHQW� DUH VXVSHQGHG� IRU

H[DPSOH� WKH SDLU RI VRFNHWV VRFNHW$� DQG VRFNHW$� VKRZQ LQ )LJXUH ���� 7KH SDUWLDO

VXVSHQVLRQ HQDEOHV WKH FOLHQW DQG WKH VHUYHU WR FRQWLQXH WR GHDO ZLWK PHVVDJHV IURP WKHLU

RWKHU LQSXW VWUHDPV� VXFK DV WKH JUDSKLFDO LQWHUIDFHV DQG VRFNHWV LQ WKH 7FO�7N OHYHO� 2QO\

ZKHQ WKH UHTXHVWHG VHUYLFH LV SURYLGHG GRHV WKH VHUYHU VHQG WKH FOLHQW D FRQILUPHG UHSO\

WR UHOHDVH ERWK VXVSHQVLRQV� 7KH QHHG WR PLQLPLVH WKH VXVSHQVLRQ RI WKH FOLHQW DQG WKH

VHUYHU LQ WKHLU V\QFKURQRXV FRPPXQLFDWLRQ LV WKH PDLQ UHDVRQ ZK\ WKH FRPPXQLFDWLRQ

VRFNHWV DUH LPSOHPHQWHG LQ WKH 7FO�7N OHYHO UDWKHU WKDQ LQ WKH (GHQ OHYHO�

2QH RI WKH FUXFLDO LVVXHV WR EH DGGUHVVHG LQ LPSOHPHQWLQJ WKLV 5:5 PHFKDQLVP LV

KRZ WKH HYHQW KDQGOHU ILOHHYHQW NQRZV WKDW LWV UHTXHVW KDV EHHQ VHUYHG DIWHU HQWHULQJ D

ZDLWLQJ VWDWH� :LWKLQ D VLQJOH FOLHQW�VHUYHU FRPPXQLFDWLRQ� DV LOOXVWUDWHG LQ )LJXUH ����

WKH VHUYHU FDQ RQO\ VHUYH RQH UHTXHVW DW D WLPH� :KHQ LW LV EXV\ VHUYLQJ� RWKHU UHTXHVWV

PXVW ZDLW LQ D TXHXH IRU WKHLU WXUQ WR EH H[HFXWHG� 2QFH D UHTXHVW LV H[HFXWHG� WKH VHUYHU

)LJXUH ���� $ V\QFKURQRXV PRGHO IRU UHPRWH FRPPXQLFDWLRQ LQ GWNHGHQ

1HWZRUN

5HWXUQ

&OLHQW 6HUYHU

(GHQ

&DOO

5HWXUQ

6HQG

	
:DLW

7FO�7N

5HTXHVW

(GHQ7FO�7N

&DOO

	
:DLW

5HWXUQ

5HVSRQVH

���� ��

��

��

��

0RYHG

5HWXUQ 1XPEHU
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FRQWLQXHV WR SURFHVV WKH UHTXHVW ZLWKRXW GHOD\ DQG LQWHUUXSWLRQ XQWLO WKH UHTXHVW LV

FRPSOHWHG� +HQFH� ZKHQ D UHTXHVW LV DFFHSWHG� WKH FOLHQW VHQGLQJ WKLV UHTXHVW FOHDUO\

NQRZV WKDW WKH VHUYHU LV SURFHVVLQJ WKH UHTXHVW� DQG WKH VHUYHU DOVR NQRZV WR ZKRP WKH

UHSO\ VKRXOG EH VHQW�

+RZHYHU� RQ WKH DFFRXQW RI GHSHQGHQF\ PDLQWDLQHU LQ WNHGHQ� WKH SURFHVVLQJ RI

PHVVDJHV LQ GWNHGHQ LV VWDWH�EDVHG UDWKHU WKDQ VHTXHQWLDO� $V H[SODLQHG HDUOLHU� HDFK

UHTXHVW DUULYLQJ DW WKH VHUYHU PXVW EH TXHXHG LQ :4 UDWKHU WKDQ EH H[HFXWHG LPPHGLDWHO\�

%HFDXVH RI WKLV DFFHSWHG�ILUVW�VHUYHG�ODWHU IHDWXUH LQ (GHQ� WKH HYHQW KDQGOHU ILOHHYHQW

ORVHV FRQWDFW ZLWK LWV UHTXHVW� ,I QR DFFRXQW LV WDNHQ RI WKLV IDFW� 5:5 PHFKDQLVP GHYLVHG

DERYH FDQ NHHS WKH ILOHHYHQW ZDLWLQJ IRU D UHSO\� EXW WKH ILOHHYHQW FDQQRW UHFRJQLVH

ZKHWKHU RU QRW LWV UHTXHVW KDV EHHQ VHUYHG� VLQFH WKH OLQNDJH EHWZHHQ WKH ILOHHYHQW DQG LWV

UHTXHVW KDV GLVDSSHDUHG�

7KH PHWKRG RI XVLQJ D VHTXHQFH RI QXPEHUV WR DUUDQJH WKH RUGHU RI VHUYLFH �D

SRSXODU PHWKRG LQ HYHU\GD\ OLIH�� LV DSSOLHG WR GHDO ZLWK WKLV SUREOHP� (DFK WLPH ILOHHYHQW

HYHQW KDQGOHU SDVVHV D UHTXHVW WR (GHQ� 7FO�7N LVVXHV D VHUYLFH QXPEHU WR WKH HYHQW

KDQGOHU DQG VXVSHQGV LW IRU IXUWKHU UHSO\� $W WKH VDPH WLPH� 7FO�7N SDVVHV WKH UHTXHVW SOXV

WKH VHUYLFH QXPEHU WR (GHQ� :KHQ (GHQ SURFHVVHV D QXPEHUHG UHTXHVW� LW UHSOLHV WR

7FO�7N ZLWK WKH VHUYLFH QXPEHU� 2QFH WKH UHSOLHG QXPEHU LV HTXDO WR WKH LVVXHG QXPEHU RI

DQ HYHQW KDQGOHU� 7FO�7N UHOHDVHV WKH VXVSHQGHG ILOHHYHQW LPPHGLDWHO\� 7KH ILOHHYHQW LQ

WKH VHUYHU LV WKHQ DYDLODEOH WR UHSO\ WR WKH FOLHQW ZLWK D FRQILUPDWLRQ� $IWHU UHFHLYLQJ WKLV

FRQILUPDWLRQ� WKH ILOHHYHQW LQ WKH FOLHQW LV DOVR UHOHDVHG� ,Q RWKHU ZRUGV� D V\QFKURQRXV

FRPPXQLFDWLRQ EHWZHHQ WKH FOLHQW DQG WKH VHUYHU LV DFKLHYHG� 7KH QXPEHU RQ HDFK

PHVVDJH VTXDUH LQ :4 DQG (4 �VKRZQ LQ )LJXUH ���� VHUYHV WR LOOXVWUDWH KRZ WKLV FRQFHSW

RI TXHXHG VHUYLFH QXPEHU RSHUDWHV�
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��� ,QWHUDFWLRQ 0RGHV LQ GWNHGHQ

$V H[SODLQHG LQ HDUOLHU FKDSWHUV� WKH KXPDQ IDFWRU LV DUJXDEO\ D FULWLFDO LVVXH ZLWKLQ

VRIWZDUH V\VWHP GHYHORSPHQW �66'� >/5��� 6RP��� )OR��@� ,QWHUSHUVRQDO LQWHUDFWLRQ

DPRQJVW SDUWLFLSDQWV LV RQH RI WKH PDLQ UHVRXUFHV IRU JXLGLQJ DQG VKDSLQJ WKH SURFHVV RI

66' DQG LV WKHUHIRUH D NH\ IDFWRU LQ GHWHUPLQLQJ WKH VXFFHVV RU IDLOXUH RI D 66' SURMHFW� ,W

LV ZLGHO\ UHFRJQLVHG WKDW LQHIILFLHQW DQG LQHIIHFWXDO LQWHUDFWLRQ EHWZHHQ SDUWLFLSDQWV LV

RQH RI WKH PDMRU VRXUFHV RI FRQIXVLRQ DQG HUURU LQ 66' >670��@�

,Q GWNHGHQ� LQWHUDFWLRQ EHWZHHQ PRGHOOHUV LV DFKLHYHG WKURXJK QHWZRUNHG

FRPSXWHU PRGHOV ZKRVH DUFKLWHFWXUH DQG PHFKDQLVP IRU QHWZRUN FRPPXQLFDWLRQ KDYH

EHHQ GLVFXVVHG LQ WKH SUHYLRXV VHFWLRQ� :LWKLQ VXFK D FRPSXWHU�EDVHG GLVWULEXWHG

PRGHOOLQJ HQYLURQPHQW� WKH LQWHUDFWLRQ EHWZHHQ PRGHOOHUV LV FRPSXWHU�PHGLDWHG DQG PD\

LQYROYH QR IDFH�WR�IDFH LQWHUDFWLRQ� :LWKLQ WKH FRPSXWHU�PHGLDWHG LQWHUDFWLRQ� PRGHOOHUV

FDQQRW QHFHVVDULO\ ORRN DW HDFK RWKHU RU XVH YHUEDO RU ERG\ ODQJXDJH IRU LQWHUDFWLRQ� 7KH\

PD\ QRW NQRZ HDFK RWKHU� ,QVWHDG� WKHLU QHWZRUNHG FRPSXWHU PRGHOV EHFRPH WKH

FRPPXQLFDWLRQ PHGLXP IRU WKH LQWHUDFWLRQ EHWZHHQ PRGHOOHUV� 7KH YLVXDOLVDWLRQV RI WKHVH

PRGHOV UHSUHVHQW WKH FRQVWUXDOV RI WKH PRGHOOHU� ,Q VXFK LQWHUDFWLRQ� HDFK PRGHOOHU

¨VSHDNV© WKURXJK FKDQJLQJ WKHLU FRPSXWHU PRGHO� 6XFK D FKDQJH LV SDVVHG WKURXJK WKH

FRPPXQLFDWLRQ QHWZRUN DQG DIIHFWV WKH FRPSXWHU PRGHOV RI RWKHUV �WKH ¨OLVWHQHUV©�� VR DV

WR ¨WHOO© WKHP ZKDW WKH VSHDNHU LV WKLQNLQJ�

&RPSXWHU�PHGLDWHG LQWHUDFWLRQ LV QRW VXEMHFW WR WKH VDPH WHPSRUDO DQG VSDWLDO

FRQVWUDLQWV LPSRVHG E\ IDFH�WR�IDFH LQWHUDFWLRQ� EXW LV UHFRJQLVHG WR EH OHVV HIIHFWLYH DQG

OHVV VRFLDOO\ UHZDUGLQJ >*.��@� 2Q WKH RWKHU KDQG� FRPSDUHG ZLWK SDSHU�EDVHG

LQWHUDFWLRQ� FRPSXWHU�PHGLDWHG LQWHUDFWLRQ SURYLGHV PRGHOOHUV ZLWK DFWLYH DVVLVWDQFH LQ

VHDUFKLQJ� XQGHUVWDQGLQJ DQG FUHDWLQJ NQRZOHGJH LQ WKH FRXUVH RI FR�RSHUDWLYH SUREOHP
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VROYLQJ SURFHVVHV >)LV��� '6��@� ,QGHHG� LW LV KDUG WR VD\ ZKLFK PRGH RI LQWHUSHUVRQDO

LQWHUDFWLRQ LV EHVW VXLWHG IRU PRGHOOHUV� VLQFH UHDO�ZRUOG VLWXDWLRQV YDU\ FRQVLGHUDEO\�

$OWKRXJK LQ WHFKQLFDO UHVSHFWV WKH DUFKLWHFWXUH RI GWNHGHQ LV EDVHG RQ WKH

IUDPHZRUN RI '(0� ERWK (�PRGHOOLQJ �ZKLFK LV FRQFHUQHG ZLWK WKH LQWHUDFWLRQ EHWZHHQ

PRGHOOHUV DFWLQJ DV H[WHUQDO REVHUYHUV� DQG ,�PRGHOOLQJ �ZKLFK LV FRQFHUQHG ZLWK WKH

LQWHUDFWLRQ EHWZHHQ DJHQWV HQDFWHG E\ $�PRGHOOHUV DV LQWHUQDO REVHUYHUV� DUH VXSSRUWHG

E\ WKH FXUUHQW YHUVLRQ RI GWNHGHQ� %RWK NLQGV RI PRGHOOLQJ UHTXLUH PRGHOOHUV WR LQWHUDFW

ZLWK HDFK RWKHU IRU VKDSLQJ DJHQF\ DQG H[SORULQJ WKH PXWXDO XQGHUVWDQGLQJ EHWZHHQ

PRGHOOHUV LQ D GLVWULEXWHG HQYLURQPHQW� $V SRLQWHG RXW E\ '� 6RQQHQZDOG >6RQ���

6RQ��@� GLYHUVH LQWHUDFWLRQV EHWZHHQ JURXS PHPEHUV LQ WKH GHVLJQ SURFHVV DUH UHTXLUHG LQ

RUGHU WR GHYHORS D FRPSUHKHQVLYH XQGHUVWDQGLQJ RI GHVLJQ DQG IDFLOLWDWH PXOWLSOH

H[SORUDWLRQ RI NQRZOHGJH� 6RQQHQZDOG LGHQWLILHG D YDULHW\ RI UROHV DQG LQWHUDFWLRQ

QHWZRUNV IRU LQWHUJURXS DQG LQWUDJURXS PHPEHUV LQ HDFK SKDVH GXULQJ WKH GHVLJQ SURFHVV

LQ RUGHU WR KLJKOLJKW WKH GLYHUVLW\ RI LQWHUDFWLRQ VW\OHV EHWZHHQ DOO PRGHOOHUV� ,Q WKH

FRQWH[W RI D ODUJH V\VWHP� WKH DUFKLWHFWXUH RI WKH LQWHUDFWLRQ DPRQJ DOO PRGHOOHUV IURP

PXOWLSOH GLVFLSOLQHV� GRPDLQV DQG LQGLYLGXDOV FDQ EHFRPH H[FHHGLQJO\ LQWULFDWH >6RQ��@�

2QH SRVVLEOH ZD\ WR VXSSRUW VXFK LQWHUDFWLRQ LV WR GHFRPSRVH LW LQWR D QXPEHU RI VPDOO

JURXS LQWHUDFWLRQV� (DFK VPDOO JURXS LQWHUDFWLRQ FRXOG SRVVLEO\ EH VXSSRUWHG E\ D

GLVWULEXWHG FRPSXWDWLRQDO HQYLURQPHQW VXFK DV GWNHGHQ� )LJXUH ��� LOOXVWUDWHV KRZ VXFK

GHFRPSRVLWLRQ FRXOG EH EDVHG RQ WKH IUDPHZRUN SURSRVHG IRU '(0�� ,W VKRXOG EH QRWHG

WKDW WKH LQWHUJURXS FRPPXQLFDWLRQ EHWZHHQ LQWHUJURXS VWDUV �LQ '� 6RQQHQZDOG©V WHUPV LQ

>6RQ��@� LV QRW \HW H[SOLFLWO\ VXSSRUWHG LQ GWNHGHQ�

� 7KLV LOOXVWUDWLRQ LV EDVHG RQ '� 6RQQHQZDOG©V ZRUN RQ LQWHUJURXS FRPPXQLFDWLRQ LQ WKH SODQQLQJ SKDVH

DPRQJ LQWHUJURXS VWDUV LQ WKH XVHU� GHVLJQHU DQG GHYHORSHU JURXS >6RQ��� S� ��@�
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7R VXSSRUW WKH LQWHUDFWLRQ EHWZHHQ PRGHOOHUV LQ IRUPV RI ,�PRGHOOLQJ DQG (�

PRGHOOLQJ LQ D GLVWULEXWHG HQYLURQPHQW� IRXU LQWHUDFWLRQ PRGHV IRU WKH 6�QRGH
�� KDYH

EHHQ LPSOHPHQWHG LQ GWNHGHQ� EURDGFDVW� SULYDWH� LQWHUIHUHQFH DQG QRUPDO�

7KH EURDGFDVW PRGH LV WKH PRVW SULPLWLYH VW\OH RI LQWHUDFWLRQ EHWZHHQ PRGHOOHUV�

,WV EURDGFDVWLQJ PHFKDQLVP LV HVWDEOLVKHG E\ PHDQV RI WKH 6�QRGH SHUIRUPLQJ WKH UROH RI

D PHVVDJH�WUDQVIHUULQJ FHQWUH� $FFRUGLQJ WR WKH VWDU�W\SH ORJLFDO QHWZRUN FRQILJXUDWLRQ

WKDW LV LPSOHPHQWHG LQ GWNHGHQ� HDFK PHVVDJH VHQW IURP DQ $�QRGH PXVW ILUVW FRPH WR

WKH 6�QRGH� ,I WKH 6�QRGH DW WKDW PRPHQW LV LQ WKH EURDGFDVW PRGH� WKH DUULYLQJ PHVVDJH

ZLOO EH DXWRPDWLFDOO\ EURDGFDVW WR DOO RWKHU $�QRGHV� DQG WKLV ZLOO FRQVHTXHQWO\ FKDQJH

WKH YLVXDOLVDWLRQV RI WKH FRPSXWHU PRGHOV DW WKHVH $�QRGHV� 7KH PRGHOOHUV DW WKHVH $�

�� ,Q WKH FXUUHQW YHUVLRQ RI GWNHGHQ� WKH LQWHUDFWLRQ PRGH EHWZHHQ $�PRGHOOHUV LV HVWDEOLVKHG RQO\ LQ WKH 6�

QRGH VLQFH LW LV D PHVVDJH WUDQVIHUULQJ FHQWUH �VHH 6HFWLRQ ����� (DFK $�QRGH RQO\ VHQGV DQG�RU UHFHLYHV

PHVVDJHV� EXW GRHV QRW WUDQVPLW DQ\ PHVVDJH� ,Q DGGLWLRQ� DQ $�PRGHOOHU FDQ FKDQJH WKH LQWHUDFWLRQ PRGH�

LI WKH QHFHVVDU\ SULYLOHJH LV JLYHQ�

)LJXUH ���� 'HFRPSRVLQJ ODUJH JURXS FRPPXQLFDWLRQ LQWR VPDOO JURXS

FRPPXQLFDWLRQ RQ WKH EDVLV RI WKH '(0 IUDPHZRUN

,QWHUJURXS

FRPPXQLFDWLRQ

,QWUDJURXS
FRPPXQLFDWLRQ

8VHU JURXS

,QWUDJURXS
FRPPXQLFDWLRQ

'HYHORSHU JURXS

,QWUDJURXS
FRPPXQLFDWLRQ

'HVLJQHU JURXS

� $ JURXS PHPEHU DV DQ $�PRGHOOHU � 3ULYDWH FRPPXQLFDWLRQ

� $Q LQWHUJURXS VWDU DV DQ 6�PRGHOOHU
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QRGHV WKHQ FRQVWUXH WKLV FKDQJH DQG WDNH WKLV LQWR DFFRXQW LQ WKHLU RZQ FRPSXWHU PRGHOV

ZKHQ LQYRNLQJ IXUWKHU LQWHUDFWLRQ�

,Q DV PXFK DV PRGHOOHUV FR�RSHUDWLQJ LQ WKH EURDGFDVW PRGH DUH H[SOLFLWO\ LQIRUPHG

RI FKDQJHV� WKH\ FDQ EH UHJDUGHG DV EHLQJ LQ DQ HOHFWURQLF JURXS PHHWLQJ ZLWKRXW YLGHR

DQG DXGLR VXSSRUW� 7KH\ VKDUH DOO PHVVDJHV VHQW RXW IURP DQ\ PRGHOOHU E\ PHDQV RI

SURSDJDWLRQ� DQG W\SLFDOO\ LQWHUDFW ZLWK HDFK RWKHU LQ DQ LWHUDWLYH PDQQHU LQ RUGHU WR UHDFK

FRQVHQVXV� ,QWHUDFWLRQ RI WKLV QDWXUH LV FRPPRQ LQ WKH LQWHUDFWLRQ EHWZHHQ JURXS

PHPEHUV� VXFK DV LQ PRVW LQWHU� DQG LQWUDJURXS LQWHUDFWLRQV GXULQJ WKH GHVLJQ SURFHVV

SURSRVHG LQ >6RQ��@� 7KLV PRGH FDQ EH XVHG IRU GHYHORSLQJ D V\VWHP� VXFK DV D PXOWL�

XVHU JDPH� WKDW UHTXLUHV D VKDUHG HQYLURQPHQW IRU VXSSRUWLQJ WKH LQWHUDFWLRQ EHWZHHQ LWV

XVHUV� �([DPSOHV DUH JLYHQ LQ 6HFWLRQ �����

7KH SULYDWH PRGH SURYLGHG E\ GWNHGHQ VXSSRUWV D RQH�WR�RQH LQWHUDFWLRQ EHWZHHQ

WKH 6�QRGH DQG DQ $�QRGH� $V '� 6RQQHQZDOG REVHUYHG IURP HPSLULFDO VWXGLHV� LQ PDQ\

FDVHV� RQH�WR�RQH LQWHUDFWLRQ SOD\V DQ LPSRUWDQW UROH IRU PDQDJLQJ GLIIHUHQW SHUVSHFWLYHV

LQ D JURXS >6RQ��@� 7R VXSSRUW WKLV RQH�WR�RQH LQWHUDFWLRQ� WKH SULYDWH PRGH SURYLGHV

HDFK PRGHOOHU DW $�QRGHV ZLWK D SULYDWH LQWHUDFWLRQ FKDQQHO WR WKH 6�PRGHOOHU DW WKH 6�

QRGH� ,Q WKH SULYDWH LQWHUDFWLRQ PRGH� LQ FRQWUDVW WR WKH EURDGFDVW PRGH� QR PHVVDJH ZLOO

EH SURSDJDWHG WR WKH RWKHU $�QRGHV� 6LQFH LW LV SRVVLEOH IRU PRUH WKDQ RQH VXFK SULYDWH

FKDQQHO WR H[LVW LQ SDUDOOHO� WKLV SULYDWH PRGH LV DOVR VXLWDEOH IRU PDQ\�WR�RQH PRGHOOLQJ

HQYLURQPHQWV� VXFK DV LV UHTXLUHG LQ D V\VWHP PRQLWRULQJ VWXGHQW OHDUQLQJ �VHH 6HFWLRQ

����� ,W VKRXOG EH QRWHG WKDW WKH LQWHUDFWLRQ EHWZHHQ WZR $�QRGHV LV DFKLHYHG WKURXJK D

EXLOW�LQ SURFHGXUH SURYLGLQJ $�QRGH�WR�$�QRGH�YLD�WKH�6�QRGH FRPPXQLFDWLRQ� DV

GLVFXVVHG LQ WKH SUHYLRXV VHFWLRQ �6HFWLRQ �����

7KH LQWHUIHUHQFH PRGH LV D YHU\ XVHIXO PRGH IRU PRGHOOLQJ D VLWXDWLRQ WKURXJK

¨ZKDW LI© H[SHULPHQWV� ,W DOORZV WKH PRGHOOHU DW WKH 6�QRGH� DFWLQJ DV WKH VXSHUDJHQW� WR

LQWHUIHUH GLUHFWO\ LQ WKH LQWHUDFWLRQ EHWZHHQ PRGHOOHUV� %HIRUH EHLQJ VHUYLFHG� HDFK
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PHVVDJH DUULYLQJ DW WKH 6�QRGH LV GLVSOD\HG RQ WKH LQSXW ZLQGRZ RI WKH PRGHOOHU DW WKH 6�

QRGH� 7KH VXSHUDJHQW FDQ H[HUFLVH GLVFUHWLRQ RYHU KRZ WKH VXVSHQGHG PHVVDJH LV

SURFHVVHG E\ FKDQJLQJ LWV FRQWHQW� 7KH ¨ZKDW LI© H[SHULPHQW HQDEOHV WKH VXSHUDJHQW WR

H[SORUH DQG H[SHULHQFH DQ XQIDPLOLDU FRQWH[W IRU WKH LQWHUDFWLRQ EHWZHHQ PRGHOOHUV� 7KLV

RIWHQ OHDGV WR XQH[SHFWHG VLWXDWLRQV WKDW FDQ SURYLGH PRGHOOHUV ZLWK VXUSULVLQJ DQG

HQULFKLQJ GLVFRYHULHV�

,QWHUIHUHQFH PRGH LV RI SDUWLFXODU LQWHUHVW IRU PRGHOOLQJ WKH SKHQRPHQD RI WKH UHDO

ZRUOG� ZKHUH PDQ\�WR�PDQ\ LQWHUDFWLRQV DUH WKH QRUP DQG VLQJXODU FRQGLWLRQV UHTXLUH WKH

LQWHUYHQWLRQ RI D *RG�OLNH VXSHUDJHQW �FI� >%H\��@�� ,W LV DOVR DSSOLFDEOH WR WKH FDVH LQ

ZKLFK WKH LQWHUDFWLRQ EHWZHHQ PRGHOOHUV QHFHVVLWDWHV PXOWL�IDFHWHG H[SORUDWLRQ LQ RUGHU WR

LPSURYH FRPSUHKHQVLRQ DPRQJ PRGHOOHUV DW WKH 6�QRGH DQG $�QRGHV� )RU LQVWDQFH� WKH

QHHG IRU VXFK PXWXDO H[SORUDWLRQ KDV EHHQ LGHQWLILHG E\ 6RQQHQZDOG LQ FRQQHFWLRQ ZLWK

WKH FUHDWLRQ RI LQQRYDWLYH DUWHIDFWV >6RQ��@� ,Q DGGLWLRQ� KLJK�OHYHO PDQDJHULDO

LQWHUIHUHQFH LQ WKH LQWHUDFWLRQ EHWZHHQ ORZHU�OHYHO SHUVRQQHO LQ DQ RUJDQLVDWLRQ LV DOVR D

VXLWDEOH DSSOLFDWLRQ IRU WKH LQWHUIHUHQFH PRGH�

7KH GHIDXOW LQWHUDFWLRQ PRGH LQ GWNHGHQ LV FDOOHG QRUPDO PRGH� ,Q WKLV PRGH� WKH

LQWHUDFWLRQ EHWZHHQ PRGHOOHUV LV PHGLDWHG E\ WKH FRPSXWHU ZLWK UHIHUHQFH WR VSHFLILHG

SULYLOHJHV RI PRGHOOHUV WR DFFHVV REVHUYDEOHV� )RU (�PRGHOOLQJ� WKH DFFHVV SULYLOHJHV RI

PRGHOOHUV W\SLFDOO\ DUH JLYHQ VR DV WR UHIOHFW PDQDJHPHQW FRQWURO DQG VRFLDO UHODWLRQVKLSV

EHWZHHQ PRGHOOHUV� )RU H[DPSOH� LQ D GHVLJQ SURFHVV� XVHUV DUH RIWHQ QRW DOORZHG WR

FKDQJH WKRVH REVHUYDEOHV DVVRFLDWHG ZLWK LPSOHPHQWDWLRQ� DQG GHVLJQHUV IURP GLIIHUHQW

JURXSV FDQ EH UHVWULFWHG WR DFFHVV GLIIHUHQW REVHUYDEOHV �FI� >$%&<��@��

1RUPDO PRGH LV SDUWLFXODUO\ VLJQLILFDQW IRU ,�PRGHOOLQJ� ZKHUH PRGHOOHUV DUH

UHTXLUHG WR LQWHUDFW ZLWK HDFK RWKHU LQ WKH UROHV RI DJHQWV� $V H[SODLQHG LQ 6HFWLRQ ����

WKHLU LQWHUDFWLRQ� ZKLFK LV LQYRNHG LQ WKH IRUP RI SUHWHQG SOD\� VKRXOG UHIOHFW WKH DJHQF\
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RI WKH LQGLYLGXDO DJHQWV ZKRVH UROHV WKH\ DUH SOD\LQJ� DV GHILQHG E\ WKHLU SULYLOHJHV WR

FKDQJH REVHUYDEOHV�

$ SULYLOHJH WR DFW LV VSHFLILHG E\ D JXDUGHG DFWLRQ VXFK DV LV XVHG LQ WKH SURWRFRO

SDUW RI DQ /6' DFFRXQW� 7KH JHQHULF IRUP IRU VXFK D JXDUGHG DFWLRQ LV DV IROORZV�

JXDUGÆ DFWLRQ

7KLV JXDUGHG�DFWLRQ FDQ EH LQWHUSUHWHG DV DVVHUWLQJ WKDW WKH DJHQW KDV FRQWH[W�GHSHQGHQW

SULYLOHJH WR XQGHUWDNH WKH VWDWH�FKDQJLQJ DFWLRQ LI WKH JXDUG LV WUXH� $ SULYLOHJH WR DFW

LPSOLHV WKDW FHUWDLQ SULYLOHJHV WR DFFHVV WKRVH REVHUYDEOHV WKDW DUH LQYROYHG LQ WKH DFWLRQ

DUH DOVR QHHGHG� 7KDW LV WR VD\� LQ RUGHU WR H[HUFLVH LWV DJHQF\� WKH DJHQW PXVW EH DEOH WR

JDLQ DFFHVV WR WKH REVHUYDEOHV LQYROYHG LQ WKH JXDUG SDUW IRU REVHUYDWLRQ DQG WR WKRVH LQ

WKH DFWLRQ SDUW IRU PRGLILFDWLRQ� 7KH DJHQF\ RI DQ DJHQW LV VXVSHQGHG LI WKH DJHQW GRHV QRW

KDYH WKH DSSURSULDWH DFFHVV SULYLOHJHV�

$FFHVV SULYLOHJHV DUH VLJQLILFDQW IRU WKH LQWHUDFWLRQ EHWZHHQ DJHQWV� 7KH\ SURYLGH D

ULFKHU PRGHO RI FRQWH[W�GHSHQGHQW DJHQF\ WKDQ JXDUGV DORQH VXSSO\� $V H[SODLQHG DQG

LOOXVWUDWHG LQ 6HFWLRQ ���� DJHQF\ FDQ DSSHDU DQG GLVDSSHDU DV WKH FRQWH[W VXUURXQGLQJ DQ

DJHQW FKDQJHV� 7DNLQJ WKH FRQWH[W RI DJHQF\ LQWR DFFRXQW KHOSV WR PDNH WKH FRPSXWHU

PRGHO UHVHPEOH WKH UHIHUHQW LQ WKH UHDO ZRUOG PRUH FORVHO\� DV LV QHHGHG LQ RUGHU WR FODULI\

WKH PRGHOOHUV© XQGHUVWDQGLQJ�

,Q SUHYLRXV ZRUN RQ (0� WKH DFFHVV SULYLOHJHV WR REVHUYDEOHV E\ DQ DJHQW KDYH

EHHQ GHVFULEHG LQ WKH RUDFOH DQG WKH KDQGOH SDUWV RI DQ /6' DFFRXQW UHVSHFWLYHO\� 7KH

GHVLJQ RI WNHGHQ GRHV QRW WDNH WKLV GHVFULSWLRQ LQWR DFFRXQW� 7KLV LV SDUWO\ EHFDXVH WKH

FRUH SDUW RI WNHGHQ LV HVVHQWLDOO\ REVHUYDEOH�EDVHG� 7KH DJHQW FRQFHSW LV RQO\ SDUWLDOO\

UHSUHVHQWHG E\ WULJJHUHG DFWLRQ LQ WNHGHQ�

$ PRUH LPSRUWDQW UHDVRQ LV WKDW LQ VXFK D VWDQG�DORQH PRGHOOLQJ HQYLURQPHQW WKH

XQLTXH PRGHOOHU RI (0� EHLQJ D VXSHUDJHQW� LV HPSRZHUHG WR DFFHVV DOO REVHUYDEOHV�
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+RZHYHU� ZKHQ WNHGHQ LV H[SORLWHG LQ D GLVWULEXWHG HQYLURQPHQW� WKH DJHQWV GHVFULEHG LQ

DQ /6' DFFRXQW DUH GLVWULEXWHG RQ GLIIHUHQW ZRUNVWDWLRQV� $Q\ REVHUYDEOH FRXOG EH

DFFHVVHG E\ WKH VXSHUDJHQW 6�PRGHOOHU EXW DOVR E\ $�PRGHOOHUV DFWLQJ DV DJHQWV YLD D

FRPPXQLFDWLRQ QHWZRUN� ,Q WKLV FDVH� WKH DFFHVV SULYLOHJH WR DQ REVHUYDEOH E\ DQ DJHQW

VKRXOG EH FRQVLGHUHG FDUHIXOO\� $IWHU DOO� LQ WKH UHDO ZRUOG� REVHUYDEOHV DUH RIWHQ QRW RSHQ

WR DOO DJHQWV� )RU H[DPSOH� LQ D WZR�SOD\HU GUDXJKWV JDPH GHYHORSHG LQ GWNHGHQ� LW LV QRW

DSSURSULDWH IRU D SOD\HU WR EH DEOH WR FKDQJH WKH SRVLWLRQV RI KLV�KHU RSSRQHQW©V SLHFHV

H[FHSW LQ D VLWXDWLRQ LQ ZKLFK WKH SOD\HU KDV FDSWXUHG WKH RSSRQHQW©V SLHFH�

7R GHDO ZLWK DFFHVV SULYLOHJHV WR REVHUYDEOHV E\ DJHQWV� D V\VWHP DJHQW FDOOHG

/6'DJHQW KDV EHHQ LPSOHPHQWHG LQ GWNHGHQ E\ WKH DXWKRU� 7KH FXUUHQW YHUVLRQ RI

GWNHGHQ FDQ WDNH WZR NLQGV RI DFFHVV SULYLOHJH WR REVHUYDEOHV LQWR FRQVLGHUDWLRQ� RUDFOH�

WR VSHFLI\ ZKLFK REVHUYDEOHV DQ DJHQW FDQ DFFHVV IRU REVHUYDWLRQ� DQG KDQGOH� WR VSHFLI\

ZKLFK REVHUYDEOHV DQ DJHQW FDQ FRQGLWLRQDOO\ FKDQJH� :KHQ DQ DJHQW LV DWWHPSWLQJ WR

DFFHVV DQ REVHUYDEOH IRU REVHUYDWLRQ RU PRGLILFDWLRQ� WKH /6'DJHQW FKHFNV ZKHWKHU RU

QRW WKLV DJHQW KDV WKH QHFHVVDU\ SHUPLVVLRQ WR DFFHVV WKLV REVHUYDEOH� :LWKRXW YDOLG

SHUPLVVLRQ� DQ DJHQW LV QRW DOORZHG WR REVHUYH DQG�RU PRGLI\ DQ REVHUYDEOH�

7KH DXWKRU KDV H[WHQGHG GWNHGHQ WR HQDEOH WKH 6�PRGHOOHU WR VSHFLI\ DJHQW©V

DFFHVV SULYLOHJHV WR REVHUYDEOHV WKDW DUH GHVFULEHG LQ WKH RUDFOH DQG WKH KDQGOH SDUWV RI WKH

/6' DFFRXQW >%H\��@� 7KLV H[WHQVLRQ LQYROYHV LQWURGXFLQJ DQ /6'�EDVHG QRWDWLRQ LQWR

GWNHGHQ WR SURYLGH IRU WKH GHFODUDWLRQ DQG FDQFHOODWLRQ RI DFFHVV SULYLOHJHV� 7KH GHWDLOV

RI XVLQJ WKH QRWDWLRQ DUH JLYHQ LQ $SSHQGL[ ��$� :LWK WKLV /6'�EDVHG QRWDWLRQ� WKH 6�

PRGHOOHU LV HPSRZHUHG WR GHFODUH RU UHPRYH WKH SULYLOHJHV RI DJHQWV WR DFFHVV

REVHUYDEOHV ZLWK UHIHUHQFH WR WKH /6' DFFRXQW� $FFRUGLQJO\� DJHQWV© DFFHVV SULYLOHJH WR

REVHUYDEOHV FDQ EH HVWDEOLVKHG LQ WKH FRPSXWHU PRGHO RI WKH 6�PRGHOOHU� :LWK WKH

VSHFLILHG DFFHVV SULYLOHJH� WKH /6'DJHQW LQ WKH FRPSXWHU PRGHO RI 6�PRGHOOHU FDQ YHULI\

WKH SHUPLVVLRQ RI DQ DJHQW WR DFFHVV REVHUYDEOHV� DQG FDQ SURSDJDWH WKH FKDQJH RI DQ
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REVHUYDEOH WKDW LV FKDQJHG E\ DQ DJHQW WR RWKHU DJHQWV ZKR KDYH DFFHVV SULYLOHJH WR WKH

REVHUYDEOH IRU REVHUYDWLRQ�

,Q WKH UHDO ZRUOG� DQ DJHQW©V DFFHVV SULYLOHJH WR DQ REVHUYDEOH LV QRW DOZD\V

SHUVLVWHQW EXW FDQ EH PRELOH DQG YRODWLOH� &RQVLGHULQJ WKH GUDXJKW JDPH H[DPSOH DERYH�

ZKHQ D SOD\HU©V SLHFH MXPSV RYHU WKH RSSRQHQW©V SLHFH� WKH SOD\HU FDQ UHPRYH WKLV SLHFH

IURP WKH ERDUG� ,Q WKLV FDVH� WKH SOD\HU JDLQV WHPSRUDU\ FRQWURO RYHU WKH SRVLWLRQ RI

KLV�KHU RSSRQHQW©V SLHFH� 6LPLODUO\� DIWHU WKLV SLHFH KDV EHHQ UHPRYHG IURP WKH EURDG�

WKHUH LV QR VLJQLILFDQW VHQVH LQ ZKLFK HLWKHU SOD\HU FDQ FKDQJH LWV SRVLWLRQ DJDLQ� ,Q RWKHU

ZRUGV� DQ DJHQW©V DFFHVV SULYLOHJH WR REVHUYDEOHV FKDQJHV G\QDPLFDOO\� )XQFWLRQV IRU WKH

SXUSRVH RI FKDQJLQJ WKH DFFHVV SULYLOHJH RQ�WKH�IO\ KDYH EHHQ LPSOHPHQWHG LQ GWNHGHQ�

7KHLU GHWDLOV DUH DOVR JLYHQ LQ $SSHQGL[ ��$�

,W VKRXOG EH QRWHG WKDW WKH LPSOHPHQWDWLRQ IRU VXSSRUWLQJ QRUPDO PRGH LV GLIIHUHQW

IURP WKH LPSOHPHQWDWLRQ IRU WKH RWKHU WKUHH LQWHUDFWLRQ PRGHV LQ GWNHGHQ� 7KH QRUPDO

PRGH LV LPSOHPHQWHG LQ WKH (GHQ OHYHO� VLQFH DJHQWV© DFFHVV SULYLOHJHV WR REVHUYDEOHV DUH

DVVRFLDWHG ZLWK WKH LQWHUQDO UHSUHVHQWDWLRQV RI HDFK REVHUYDEOH DQG HDFK DJHQW� DQG WKHLU

LQWHUUHODWLRQVKLSV� 7KH RWKHU PRGHV DOO FRQFHUQ WKH PHFKDQLVP RI PHVVDJH SDVVLQJ �WKDW

LV� WKH SURWRFRO IRU WKH WUDQVPLVVLRQ RI D GHILQLWLYH VFULSW� DQG FDQ EH LPSOHPHQWHG LQ WKH

7FO�7N OHYHO�

:LWK WKH VWDU�W\SH DUFKLWHFWXUH WKDW LV LPSOHPHQWHG LQ GWNHGHQ� DQ LQWHUHVWLQJ

LVVXH HPHUJHV ZKHQ PXOWLSOH PRGHOOHUV DUH LQYROYHG LQ D GLVWULEXWHG HQYLURQPHQW� ZKLFK

PRGHOOHU VKRXOG EH DW WKH 6�QRGH" $V H[SODLQHG HDUOLHU �6HFWLRQ ����� WKH UROH RI WKH

PRGHOOHU DW WKH 6�QRGH LV WR EH WKH VXSHUDJHQW WUDQVIHUULQJ PHVVDJHV WKDW RFFXU LQ WKH

LQWHUDFWLRQ EHWZHHQ PRGHOOHUV DW $�QRGHV DQG SRWHQWLDOO\ LQWHUIHULQJ ZLWK WKHVH PHVVDJHV�

7KXV� LW LV DSSURSULDWH IRU WKH PRGHOOHU DW WKH 6�QRGH WR SOD\ D PRUH SRZHUIXO UROH� VXFK DV

WKDW RI WKH PDQDJHU� WKH LQWHUJURXS VWDU� RU LQWUDJURXS VWDU� LQ RUGHU WR KLJKOLJKW WKH

PRGHOOHU©V FKDUDFWHULVWLFV�
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,Q DGGLWLRQ� WKH LQWHUDFWLRQ EHWZHHQ PRGHOOHUV LV QRW DOZD\V LQ RQH RI WKH DERYH�

VSHFLILF LQWHUDFWLRQ PRGHV� ,W FDQ LQVWHDG EH VZLWFKHG G\QDPLFDOO\ EHWZHHQ WKHVH PRGHV

E\ SURJUDPPLQJ RU FKRRVLQJ GLIIHUHQW PHQX LWHPV LQ WKH LQSXW ZLQGRZ DW WKH 6�QRGH� ,Q

SUDFWLFH� WKH LQWHUDFWLRQ EHWZHHQ PRGHOOHUV FDQ EH PRUH VXEWOH WKDQ WKHVH IRXU LQWHUDFWLRQ

PRGHV FDQ SURYLGH� HYHQ LQ FRPELQDWLRQ� )XUWKHU LPSURYHPHQW LV VXJJHVWHG LQ 6HFWLRQ

��� IRU IXWXUH ZRUN�

��� $GDSWDEOH 5HXVH LQ GWNHGHQ

2YHU WKH SDVW GHFDGH� WKH UHXVDELOLW\ RI VRIWZDUH FRPSRQHQWV KDV EHFRPH ZLGHO\

SXEOLFLVHG LQ 66'� VLQFH LW KDV EHHQ SURYHG WR EH KHOSIXO LQ UHGXFLQJ GHYHORSPHQW DQG

PDLQWHQDQFH FRVWV DQG LQFUHDVLQJ SURGXFWLYLW\ >6RP��� 3UH��� 3DX��@� 7KH WUDGLWLRQDO

DSSURDFK WR VRIWZDUH UHXVH XVXDOO\ VHHNV WR GHYHORS VRIWZDUH FRPSRQHQWV IRU FRPSOHWH

UHXVH ZLWKRXW PRGLILFDWLRQ� 7KLV GHPDQGV WKDW WKH UHXVHG FRPSRQHQW EH FRPSOHWHO\ ILWWHG

LQWR D QHZ VROXWLRQ GRPDLQ� ,Q SUDFWLFH� LW LV YHU\ KDUG WR ILQG WZR VROXWLRQ GRPDLQV WKDW

DUH H[DFWO\ WKH VDPH >3)��@� 7KLV GLIILFXOW\ OHDGV WR D PDMRU FKDOOHQJH RI SXWWLQJ UHXVH

LQWR SUDFWLFH DQG LQWHJUDWLQJ LW LQWR VRIWZDUH GHYHORSPHQW SURFHVVHV�

$V GHVFULEHG HDUOLHU �6HFWLRQ ����� HDFK GHILQLWLRQ RI DQ REVHUYDEOH LQ WKH

FRPSXWHU�EDVHG PRGHO LV WKH PRGHOOHU©V FRQVWUXDO RI WKH REVHUYHG ZRUOG� ,Q WKH FRQWH[W RI

WKH $�PRGHOOHU� WKH GHILQLWLRQ LV XQLTXH� +RZHYHU� WKH XQLTXHQHVV PD\ EHFRPH

SUREOHPDWLF ZKHQ LW LV VHQW WR WKH FRPSXWHU�EDVHG PRGHO RI WKH 6�PRGHOOHU� 7KLV LV

EHFDXVH ZLWKLQ WKLV PRGHO WKHUH PD\ H[LVW PRUH WKDQ RQH GHILQLWLRQ IRU WKH VDPH

REVHUYDEOH� 7KHVH GHILQLWLRQV LQGLFDWH WKDW WKH VDPH REVHUYDEOH FDQ EH FRQVWUXHG LQ

GLIIHUHQW ZD\V E\ GLIIHUHQW $�PRGHOOHUV LQ D GLVWULEXWHG HQYLURQPHQW� )RU H[DPSOH� DQ $�

PRGHOOHU ; PD\ GHILQH DQ REVHUYDEOH 0 DV ¨0 LV $�%©� EXW DQRWKHU $�PRGHOOHU < PD\

GHILQH WKH VDPH REVHUYDEOH 0 DV ¨0 LV $�&©� 2EYLRXVO\� D SUREOHP RI LQFRQVLVWHQF\

EHWZHHQ WZR GHILQLWLRQV RI WKH REVHUYDEOH 0 DULVHV� ZKHQ ERWK DUH VHQW WR WKH 6�PRGHOOHU�
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,Q D FRQYHQWLRQDO FRPSXWDWLRQDO IUDPHZRUN ¤ DQG LQGHHG LQ WKH VWDQG�DORQH

HQYLURQPHQW RI WNHGHQ ¤ VXFK LQFRQVLVWHQF\ LV QRW DOORZHG� VLQFH D YDULDEOH FDQQRW KDYH

WZR GLIIHUHQW GHILQLWLRQV �RU LQWHUQDO UHSUHVHQWDWLRQV� DW WKH VDPH WLPH� $ PHFKDQLVP E\

ZKLFK D ODWHU GHILQLWLRQ RYHUZULWHV DQ HDUOLHU RQH PD\ EH LQYRNHG� ,Q VRPH FRQWH[W�

IXUWKHU LQWHUDFWLRQ EHWZHHQ ; DQG < RU DQ DSSHDO WR DUELWUDWLRQ ZLOO EH LQYRNHG WR

HOLPLQDWH WKH LQFRQVLVWHQF\�

+RZHYHU� LQ WKH UHDO ZRUOG� WKH HOLPLQDWLRQ RI LQFRQVLVWHQF\ LV QRW DEVROXWHO\

QHFHVVDU\� 7KH FRH[LVWHQFH RI GLIIHUHQW GHILQLWLRQV LV VRPHWLPHV QHHGHG� IRU H[DPSOH� IRU

WKH SXUSRVH RI GLVWLQJXLVKLQJ LQGLYLGXDO GLIIHUHQFHV LQ SHUFHSWLRQ� 7DNLQJ WKH VDPH

H[DPSOH DERYH� WR FODULI\ WKH GLIIHUHQFH EHWZHHQ WKH WZR GHILQLWLRQV JLYHQ E\ $�

PRGHOOHUV ; DQG <� WKH 6�PRGHOOHU PD\ ZDQW WR GLVSOD\ WKH REVHUYDEOH 0©V FRQWHQW E\

HYDOXDWLQJ WKH WZR GHILQLWLRQV VLPXOWDQHRXVO\ LQ YDULRXV VLWXDWLRQV� ,Q WKLV FDVH� WKH QHHG

WR NHHS ERWK ORFDO GHILQLWLRQV FR�H[LVWLQJ LQ WKH PRGHO RI WKH 6�PRGHOOHU EHFRPHV FOHDU�

,Q SUDFWLFH� HYHQ LQ D ORFDO PRGHO� LW LV VRPHWLPHV QHFHVVDU\ WR VHSDUDWH RWKHUV© GHILQLWLRQV

IURP WKH PRGHOOHU©V RZQ IRU WKH VDPH REVHUYDEOH�

0RUHRYHU� IURP WKH SHUVSHFWLYH RI GLVWULEXWLRQ� LW LV EHWWHU WR SUHYHQW WKH FRQWH[WV

RI DOO PRGHOOHUV IURP EHFRPLQJ PL[HG XS WRJHWKHU LQ RUGHU WR NHHS WUDFN RI WKH LQGLYLGXDO

FRQWH[W� 7R DFKLHYH WKLV� DOO GHILQLWLRQV JLYHQ E\ PRGHOOHUV PXVW LQGHSHQGHQWO\ FR�H[LVW�

RWKHUZLVH WKH RYHUZULWLQJ PHFKDQLVP ZLOO EH LQYRNHG WR HOLPLQDWH WKH LQFRQVLVWHQF\

EHWZHHQ GLIIHUHQW GHILQLWLRQV RI WKH VDPH REVHUYDEOH� +RZHYHU� WKH LQWHUQDO

UHSUHVHQWDWLRQ RI D YDULDEOH LQ D SURJUDP FDQ RQO\ EH GHVFULEHG E\ D GHILQLWLRQ DW RQH

SDUWLFXODU PRPHQW� VR WKDW LW LV QRW SRVVLEOH WR JLYH DQ REVHUYDEOH PXOWLSOH GHILQLWLRQV WKDW

FR�H[LVW DW WKH VDPH WLPH� 7KH QRWLRQ RI YLUWXDO DJHQW��� ZKLFK SURYLGHV D PHDQV WR

�� )RU FRQYHQLHQFH� WKH YLUWXDO DJHQW LV XVXDOO\ JLYHQ WKH QDPH RI WKH $�PRGHOOHU SURYLGLQJ WKHVH GHILQLWLRQV�

WKRXJK LW LV QRW QHFHVVDU\ WR GR VR�
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DVVRFLDWH D IDPLO\ RI GHILQLWLRQV ZLWK DQ DJHQW� LV LQWURGXFHG LQWR GWNHGHQ LQ RUGHU WR

FDWHU IRU WKH GHPDQG IRU FR�H[LVWHQW GHILQLWLRQV�

&RQFHSWXDOO\� YLUWXDO DJHQF\ SURYLGHV D ZD\ RI DWWDFKLQJ D GHILQLWLYH VFULSW WR D

SDUWLFXODU REVHUYHU� W\SLFDOO\ VR DV WR UHSUHVHQW WKH SHUVRQDO SHUFHSWLRQV RI WKDW REVHUYHU�

,GHDOO\� WKH DVVRFLDWLRQ EHWZHHQ D VFULSW DQG LWV REVHUYHU VKRXOG EH GHILQHG DQG

PDQLSXODWHG DV D IRUP RI GHSHQGHQF\� )RU LQVWDQFH� LW ZRXOG VRPHWLPHV EH FRQYHQLHQW IRU

RQH DJHQW WR KDQG RYHU D VFULSW WR DQRWKHU� ,Q SUDFWLFH� WKHUH DUH VHULRXV WHFKQLFDO

GLIILFXOWLHV LQ LPSOHPHQWLQJ VXFK D IHDWXUH LQ WNHGHQ� 7KLV PHDQV WKDW YLUWXDO DJHQF\ LV

PDQDJHG LQ GWNHGHQ LQ D SURFHGXUDO IDVKLRQ�

'HILQLWLRQV LQ D GWNHGHQ VFULSW DUH DVVRFLDWHG ZLWK D YLUWXDO DJHQW DFFRUGLQJ WR WKH

FRQWH[W LQ ZKLFK WKH\ DUH LQWURGXFHG� ,I QR YLUWXDO DJHQW FRQWH[W KDV EHHQ GHFODUHG�

GHILQLWLRQV DUH LQ WKH URRW FRQWH[W� $V VRRQ DV D YLUWXDO DJHQW LV GHFODUHG� GWNHGHQ VKLIWV

LWV FXUUHQW FRQWH[W WR WKH FRQWH[W RI WKLV YLUWXDO DJHQW DQG WKHQ ORFDOLVHV HDFK VXEVHTXHQW

GHILQLWLRQ XQWLO DQRWKHU QHZ FRQWH[W LV UHTXLUHG� 7KH ORFDOLVDWLRQ RI D JLYHQ GHILQLWLRQ

PHDQV WKDW HDFK REVHUYDEOH XVHG LQ WKH GHILQLWLRQ ZLOO EH UHQDPHG E\ DSSHQGLQJ WKH

YLUWXDO DJHQW©V QDPH WR LWV RULJLQDO QDPH� 7KH UHQDPHG GHILQLWLRQV WKHQ FDQ EH

GLVWLQJXLVKHG IURP WKRVH JLYHQ E\ RWKHUV� )RU H[DPSOH� ZLWK WKLV YLUWXDO DJHQW QRWLRQ� LI

YLUWXDO DJHQWV DUH JLYHQ WKH QDPHV RI WKHLU UHVSHFWLYH $�PRGHOOHUV� WKH WZR DERYH

GHILQLWLRQV IRU WKH REVHUYDEOH 0 FDQ EH ORFDOLVHG DV ¨;B0 LV ;B$ � ;B%© DQG ¨<B0 LV

<B$ � <B&©� %RWK WKHVH GHILQLWLRQV DUH SUHVHQW LQ WKH FRPSXWHU PRGHO RI WKH 6�PRGHOOHU�

7KH YLUWXDO DJHQW FRQFHSW LV KHOSIXO IRU FUHDWLQJ D GLVWULEXWHG PRGHO� )RU WKH 6�

PRGHOOHU� WKH GLIIHUHQW GHILQLWLRQV RI WKH VDPH REVHUYDEOH DVVRFLDWHG ZLWK GLIIHUHQW

FRQWH[WV FDQ FR�H[LVW LQ WKH VDPH PRGHO� DQG FDQ EH HDVLO\ DFFHVVHG E\ GHFODULQJ WKH

FRQWH[W RI D YLUWXDO DJHQW� $ GHILQLWLRQ PDGH E\ WKH $�PRGHOOHU ; LQ KLV�KHU ORFDO FRQWH[W

LV WUDQVPLWWHG WR WKH 6�QRGH DQG� WKURXJK ORFDOLVDWLRQ� LV LQWHUSUHWHG DV LI LW ZHUH

LQWURGXFHG DW WKH 6�QRGH LQ WKH FRQWH[W RI D YLUWXDO DJHQW ;� 7KLV PHFKDQLVP DOORZV HDFK
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$�PRGHOOHU WR XVH REVHUYDEOHV LQ KLV�KHU FRPSXWHU PRGHO ZLWKRXW QHHGLQJ WR WDNH VSHFLDO

VWHSV WR JXDUG DJDLQVW DPELJXLW\� $Q $�PRGHOOHU©V ORFDO FRQWH[W LV LQGHSHQGHQW RI WKH

ORFDOLVHG FRQWH[W LQ WKH 6�PRGHOOHU©V PRGHO� EHFDXVH WKH ORFDOLVDWLRQ PHFKDQLVP LV

LQYRNHG DIWHU WKH PHVVDJH LV SDVVHG WR WKH 6�PRGHOOHU DQG EHIRUH LW LV LQWHUQDOO\

UHSUHVHQWHG LQ WKH 6�PRGHOOHU©V PRGHO� $SSHQGL[ ��% LOOXVWUDWHV WKH V\QWD[ RI XVLQJ D

YLUWXDO DJHQW WR VKLIW FRQWH[W LQ GWNHGHQ�

,Q HIIHFW� JLYHQ D YLUWXDO DJHQW DQG D VHW RI GHILQLWLRQV �WKDW LV� D GHILQLWLYH VFULSW��

WKH ORFDOLVDWLRQ PHFKDQLVP FDQ EH UHJDUGHG DV D PHFKDQLVP IRU JHQHUDWLQJ D QHZ

GHILQLWLYH VFULSW DVVRFLDWHG ZLWK WKH FRQWH[W RI D YLUWXDO DJHQW� 7KH JHQHUDWHG GHILQLWLYH

VFULSW ZLWK UHQDPHG REVHUYDEOHV LV GLIIHUHQW IURP WKH RULJLQDO RQH VR WKDW GWNHGHQ ZLOO

VWRUH DOO WKHVH QHZ GHILQLWLRQV DQG PDLQWDLQ WKHLU GHSHQGHQF\ DXWRPDWLFDOO\� ,W VKRXOG EH

QRWHG WKDW WKHUH LV QR GHILQHG GHSHQGHQF\ EHWZHHQ ERWK GHILQLWLYH VFULSWV DIWHU

ORFDOLVDWLRQ�

+HQFH� ZLWK WKH YLUWXDO DJHQW QRWLRQ� D GHILQLWLYH VFULSW FDQ EH XVHG DV D SDWWHUQ WR

JHQHUDWH GLIIHUHQW GHILQLWLYH VFULSWV DVVRFLDWHG ZLWK GLIIHUHQW FRQWH[WV� 7KLV FRQFOXVLRQ LV

YHU\ YDOXDEOH IRU GWNHGHQ ZKHQ WKH UHXVDELOLW\ RI D GHILQLWLYH VFULSW LV WDNHQ LQWR DFFRXQW�

,Q UHXVLQJ D GHILQLWLYH VFULSW� DQ RQWRORJLFDO SUREOHP FRQFHUQLQJ REVHUYDEOHV LQ (0

DQG '(0 HPHUJHV� )ROORZLQJ >%H\��@� LW DSSHDUV WKDW HDFK REVHUYDEOH LQ D GHILQLWLYH

VFULSW PXVW FRUUHVSRQG WR D FKDUDFWHULVWLF RI WKH PRGHOOHU©V H[WHUQDO HQYLURQPHQW >%H\���

6%��@� 7DNHQ DW IDFH YDOXH� WKLV PHDQV WKDW HDFK REVHUYDEOH PXVW EH FRQFHSWXDOO\ VXEMHFW

WR DQ REMHFW LQ WKH HQYLURQPHQW� LQFOXGLQJ WKH REVHUYHG ZRUOG DQG WKH FRPSXWHU PRGHO�

RWKHUZLVH WKH PRGHOOHU FDQQRW REVHUYH LW��� $FFRUGLQJ WR WKLV UXOH� IRU H[DPSOH� WKH FRUQHU

RI WKLV WDEOH DQG WKH VWDWXV RI P\ EDQN DFFRXQW� DUH REVHUYDEOH� EXW WKH FRUQHU RI D WDEOH

�� ,Q IDFW� >%H\��@ LQYROYHV DQ H[WHQGHG GLVFXVVLRQ RI KRZ WKH QRWLRQ RI DQ REVHUYDEOH LQ (0 HPEUDFHV

HQWLWLHV WKDW DUH TXLWH GLIIHUHQW LQ FKDUDFWHU IURP WKH SK\VLFDO REVHUYDEOHV RI FRPPRQVHQVH� 7R REVHUYH DQ

REVHUYDEOH LQ (0 DQG '(0 QHHG QRW PHDQ WR SK\VLFDOO\ ¦VHH§ WKLV REVHUYDEOH� ,QVWHDG� LW FDQ EH XVHG LQ D

EURDGHU VHQVH WR UHIHU WR HQWLWLHV WKDW DUH W\SLFDOO\ FRQVWUXHG� IRU H[DPSOH� DV LPDJLQDU\�



���

DQG WKH VWDWXV RI D EDQN DFFRXQW DUH QRW REVHUYDEOHV EHFDXVH QR SDUWLFXODU REMHFW LV

LGHQWLILHG IRU WKH PRGHOOHU©V REVHUYDWLRQ�

%\ WKLV LQWHUSUHWDWLRQ� DQ REVHUYDEOH LQ (0 FDQ RQO\ EH GHVFULEHG LQ WKH GHWDLOV RI

WKH PRGHOOHU©V REVHUYDWLRQ� ,W LV TXLWH LQDSSURSULDWH WR UHXVH DQ REVHUYDEOH RI WKLV NLQG

EHFDXVH LW KDV D VSHFLILF UHIHUHQW� 7KLV LV WKH UHDVRQ ZK\ PRVW V\VWHPV GHYHORSHG E\ (0

FRQWDLQ D KXJH QXPEHUV RI GHILQLWLRQV� )RU H[DPSOH� )LJXUH ����F� LOOXVWUDWHV VHYHUDO

REVHUYDEOHV� FDOOHG ¨�VW GRRU©� ¨�QG GRRU©� �� DQG ¨QWK GRRU©� (DFK FRQVLVWV RI D IDPLO\ RI

REVHUYDEOHV ZLWK VLPLODU FKDUDFWHULVWLFV� 7KH VLPLODULWLHV EHWZHHQ WKHP SURYLGH QR KHOS

IRU UHXVH GXH WR WKHLU VSHFLILF FRQWH[W� ,Q WKH VDPH PDQQHU� LQ IDFW� QR GHVFULSWLRQ RI

REVHUYDEOHV FRUUHVSRQGLQJ WR WKH REVHUYHG ZRUOG FDQ EH UHXVHG DV D SDWWHUQ�

)RU WKH SXUSRVH RI UHXVH� ¨REVHUYDEOHV© WKDW DUH QRW VXEMHFW WR D SDUWLFXODU FRQWH[W

FRUUHVSRQGLQJ WR WKH PRGHOOHU©V HQYLURQPHQW DUH QHHGHG �FI� >*<&%&��@�� $ SRVVLEOH

VROXWLRQ WR WKLV FUXFLDO SUREOHP RI UHXVH LQ GWNHGHQ LV WR XVH DEVWUDFWLRQ� ZKLFK

GLVDVVRFLDWHV WKH VLJQLILFDQW FKDUDFWHULVWLFV RI DQ REMHFW IURP DQ\ VSHFLILF LQVWDQFH

>%HU��@� $OWKRXJK DEVWUDFWLRQ FDQ VHSDUDWH REVHUYDEOHV IURP WKHLU GHWDLOHG FRQWH[W WR

VHUYH WKH SXUSRVH RI UHXVH� WKLV VHSDUDWLRQ KDV RWKHU LPSOLFDWLRQV WKDW LPSRVH LQHYLWDEOH

OLPLWDWLRQV RQ WKH VFRSH DQG QDWXUH RI UHXVH� )XUWKHU GHWDLOV ZLOO EH JLYHQ ODWHU ZKHQ

DGDSWDEOH UHXVH LQ GWNHGHQ LV FRPSDUHG ZLWK FRPSOHWH UHXVH EDVHG RQ DQ DEVWUDFW GDWD

W\SH�

$ PRUH DSSURSULDWH VROXWLRQ� GHYLVHG DQG LPSOHPHQWHG E\ WKH DXWKRU LQ GWNHGHQ�

LV WR FUHDWH D QHZ NLQG RI REVHUYDEOH� FDOOHG D JHQHULF REVHUYDEOH �*2�� IRU WKH SXUSRVH

RI UHXVH �FI� IRRWQRWH ���� 8QOLNH WKRVH REVHUYDEOHV WKDW FRUUHVSRQG WR UHDO ZRUOG REMHFWV

LQ WKH PRGHOOHU©V H[WHUQDO HQYLURQPHQW �DV GHVFULEHG LQ 6HFWLRQ ����� *2V DUH FUHDWHG WR

FRUUHVSRQG WR WKH PRGHOOHU©V H[SHULHQFH� ZKLFK LV LQVLGH WKH PRGHOOHU©V PLQG DQG

HPHUJHV IURP UHSHDWHG GHVFULSWLRQ RI FHUWDLQ REVHUYDEOHV ZLWK WKH VDPH FKDUDFWHULVWLFV�

)RU H[DPSOH� DIWHU UHSHDWHGO\ GHVFULELQJ D QXPEHU RI GRRUV ZLWK WKH VDPH FKDUDFWHULVWLFV�
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WKH PRGHOOHU FDQ JHQHUDOLVH D *2 DQG JLYH LWV GHVFULSWLRQ DV LOOXVWUDWHG LQ )LJXUH ����D� RU

�E��

7KH JHQHUDOLVDWLRQ SURFHVV� DV VKRZQ LQ )LJXUH ���� LV D SURFHVV LQ ZKLFK VLPLODU

GHVFULSWLRQV DUH UHSHDWHGO\ JLYHQ IRU FHUWDLQ REVHUYDEOHV ZLWK WKH VDPH FKDUDFWHULVWLFV� VR

�
VW
SDUWLFXODULVDWLRQ

*HQHUDOLVDWLRQ
�

QG
SDUWLFXODULVDWLRQ

7KH ZLGWK RI D GRRU

$ GRRU

7KH KHLJKW RI D GRRU

7KH FRORXU RI D GRRU
7KH W\SH RI D KLQJH

7KH SRVLWLRQ RI D KLQJH

$ KLQJH RI D GRRU

�D�

7KH ZLGWK RI �VW GRRU

�VW GRRU

7KH KHLJKW RI �VW GRRU

7KH FRORXU RI �VW GRRU
7KH W\SH RI D KLQJH

7KH SRVLWLRQ RI D KLQJH

$ KLQJH RI �VW GRRU

�E�

7KH ZLGWK RI �VW GRRU

�VW GRRU

7KH KHLJKW RI �VW GRRU

7KH FRORXU RI �VW GRRU 7KH W\SH RI WKH XSSHU KLQJH

7KH SRVLWLRQ RI WKH XSSHU KLQJH

7KH XSSHU KLQJH RI �VW GRRU

7KH W\SH RI WKH PLGGOH KLQJH

7KH SRVLWLRQ RI WKH PLGGOH KLQJH

7KH PLGGOH KLQJH RI �VW GRRU

7KH W\SH RI WKH ORZHU KLQJH

7KH SRVLWLRQ RI WKH ORZHU KLQJH

7KH ORZHU KLQJH RI �VW GRRU

7KH ZLGWK RI �QG GRRU

�QG GRRU

7KH KHLJKW RI �QG GRRU

7KH FRORXU RI �QG GRRU 7KH W\SH RI WKH XSSHU KLQJH

7KH SRVLWLRQ RI WKH XSSHU KLQJH

7KH XSSHU KLQJH RI �QG GRRU

7KH W\SH RI WKH PLGGOH KLQJH

7KH SRVLWLRQ RI WKH PLGGOH KLQJH

7KH PLGGOH KLQJH RI �QG GRRU

7KH W\SH RI WKH ORZHU KLQJH

7KH SRVLWLRQ RI WKH ORZHU KLQJH

7KH ORZHU KLQJH RI �QG GRRU

7KH ZLGWK RI 1WK GRRU

1WK GRRU

7KH KHLJKW RI 1WK GRRU

7KH FRORXU RI 1WK GRRU 7KH W\SH RI WKH XSSHU KLQJH

7KH SRVLWLRQ RI WKH XSSHU KLQJH

7KH XSSHU KLQJH RI 1WK GRRU

7KH W\SH RI WKH PLGGOH KLQJH

7KH SRVLWLRQ RI WKH PLGGOH KLQJH

7KH PLGGOH KLQJH RI 1WK GRRU

7KH W\SH RI WKH ORZHU KLQJH

7KH SRVLWLRQ RI WKH ORZHU KLQJH

7KH ORZHU KLQJH RI 1WK GRRU

�F�

)LJXUH ��� $Q H[DPSOH RI SDUWLFXODULVDWLRQ DQG JHQHUDOLVDWLRQ
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WKDW WKH PRGHOOHU LV DEOH WR FUHDWH *2V DQG JLYH WKHLU GHVFULSWLRQV LQ UHVSRQVH WR WKH

HPHUJLQJ H[SHULHQFH� ,Q WKLV VHQVH� WKH FUHDWHG *2V FRUUHVSRQG WR WKH PRGHOOHU©V

SUDFWLFDO H[SHULHQFH UDWKHU WKDQ WR SDUWLFXODU REMHFWV LQ WKH PRGHOOHU©V H[WHUQDO

HQYLURQPHQW� 6LQFH WKH H[SHULHQFH LV REWDLQHG IURP WKH UHSHDWHG GHVFULSWLRQ LQ SUDFWLFH� LW

LV LQDSSURSULDWH WR YLHZ WKLV JHQHUDOLVDWLRQ SURFHVV DV D IRUP RI DEVWUDFWLRQ� ZKLFK LV

FRPSOHWHO\ LQGHSHQGHQW RI SUDFWLFH� 7KH NH\ SRLQW LV WKDW WKH H[SHULHQFH HPHUJLQJ IURP

WKH JHQHUDOLVDWLRQ SURFHVV LV VKDSHG E\ WKH FKDUDFWHU RI WKH PRGHOOHU� DV GHWHUPLQHG E\

KLV�KHU NQRZOHGJH� LQWHOOLJHQFH DQG SDVW H[SHULHQFH� 7KLV LV LQ FRQWUDVW ZLWK WKH FRQFHSW

RI DEVWUDFWLRQ LQ ZKLFK SHUVRQDO FKDUDFWHULVWLFV DUH QRW WDNHQ LQWR H[SOLFLW DFFRXQW�

6LQFH *2V DUH GHULYHG IURP WKH PRGHOOHU©V SUDFWLFDO H[SHULHQFH LQ D JHQHUDOLVDWLRQ

SURFHVV� QR JXDUDQWHH FDQ EH JLYHQ WKDW WKH\ ZLOO HPHUJH DQG EH RI DGHTXDWH TXDOLW\�

,QVWHDG� WKH\ DUH FRQWLQJHQW� YRODWLOH DQG XQSUHGLFWDEOH� 7KH PRGHOOHU� REVHUYDEOHV

WKHPVHOYHV DQG WKH JHQHUDOLVDWLRQ SURFHVV DUH DOO IDFWRUV HOLJLEOH WR DIIHFW WKH FUHDWLRQ RI

*2V� )RU H[DPSOH� D QRYLFH PRGHOOHU PD\ WDNH D ORQJ WLPH WR IRUP SUDFWLFDO H[SHULHQFH

XQGHUO\LQJ WKH JHQHUDOLVDWLRQ RI *2V� EXW DQ H[SHULHQFHG PRGHOOHU PD\ QRW� $OVR� WKH

TXDOLWLHV DQG WKH FRQWHQW RI WKH *2V© GHVFULSWLRQV DV JHQHUDOLVHG E\ ERWK NLQGV RI

PRGHOOHUV FRXOG EH YHU\ GLIIHUHQW� )LJXUHV ����D� DQG �E� VKRZV WKDW GLIIHUHQW

JHQHUDOLVDWLRQ SURFHVVHV� IURP �F� WR �D� RU IURP �F� WR �D� YLD �E�� DUH SURGXFHG� DQG WKLV

OHDGV WR WKH FUHDWLRQ RI GLIIHUHQW *2V� VXFK DV ¨D GRRU© DQG ¨D KLQJH RI P\ GRRU©�

,Q WKLV VHQVH� WKH WHUP ¨UHXVH© LQ GWNHGHQ LQ HIIHFW UHIHUV WR WKH UHXVH RI SUDFWLFDO

H[SHULHQFH� 7KH UHXVH RI H[SHULHQFH LV RQH RI WKH IXQGDPHQWDO ZD\V LQ ZKLFK KXPDQ

EHLQJV FRSH ZLWK SUREOHPV LQ HYHU\GD\ OLIH� 7KHUH DUH PDQ\ H[DPSOHV� WKH GULYHU ILQGLQJ

KLV ZD\ URXQG D FLW\ KH KDV QRW YLVLWHG EHIRUH� WKH WHDFKHU WHDFKLQJ D QHZ FODVV� DQG VR RQ�

,Q VXFK FDVHV H[SHULHQFH SURYLGHV KXPDQ EHLQJV ZLWK D JUHDW GHDO RI KHOS LQ VROYLQJ

VLWXDWHG SUREOHPV�



���

7KHUHIRUH� LW LV FOHDU WKDW WKH H[SHULHQFH�RULHQWHG UHXVH RI D GHILQLWLYH VFULSW LV

LQIRUPHG E\ WKH HVVHQWLDO FKDUDFWHULVWLFV RI HPSLULFDO PRGHOOLQJ� VXFK DV VXEMHFWLYLW\ DQG

VLWXDWHGQHVV� 7KLV PHDQV WKDW RQ WKH RQH KDQG� UHXVH LQ GWNHGHQ FDQ EHFRPH XQFHUWDLQ�

ULVN\ DQG QRW SHUVLVWHQW� 2Q WKH RWKHU KDQG� WKHVH FKDUDFWHULVWLFV GR RIIHU EHQHILWV� VXFK DV

XVDELOLW\ DQG DGDSWDELOLW\� DV VXJJHVWHG E\ 3� 1HVV LQ >1HV��@�

$IWHU FUHDWLQJ D *2� LWV GHVFULSWLRQ� WKDW LV� D GHILQLWLYH VFULSW� FDQ EH XVHG DV D

UHXVDEOH SDWWHUQ E\ FRPELQLQJ LW ZLWK D YLUWXDO DJHQW� $ QHZ GHILQLWLYH VFULSW FDQ EH

JHQHUDWHG E\ ORFDOLVLQJ WKH SDWWHUQ� ,Q RUGHU WR XVH WKLV GHILQLWLYH SDWWHUQ RYHU DQG RYHU

DJDLQ� LW LV FRQYHQLHQW WR VWRUH LW LQ D ILOH� (DFK WLPH WKH PRGHOOHU ZDQWV WR UHXVH WKLV

SDWWHUQ� KH�VKH MXVW QHHGV WR LQFOXGH WKLV ILOH LQ KLV�KHU FRPSXWHU PRGHO DQG VSHFLI\ D

YLUWXDO DJHQW IRU ORFDOLVDWLRQ�

6R IDU� RQO\ WKH PHFKDQLVP E\ ZKLFK D YLUWXDO DJHQW FDQ EH H[SOLFLWO\ VSHFLILHG

IURP WKH LQSXW ZLQGRZ LQ GWNHGHQ KDV EHHQ GHVFULEHG �VHH $SSHQGL[ ��% IRU GHWDLOV��

$OWKRXJK WKH ZD\ LQ ZKLFK D YLUWXDO DJHQW LV VSHFLILHG GRHV QRW LQIOXHQFH WKH VHPDQWLFV RI

D GHILQLWLYH VFULSW LQ UHXVH� D ZD\ WR VSHFLI\ D YLUWXDO DJHQW ZLWKRXW WKH H[SOLFLW

LQYROYHPHQW RI WKH PRGHOOHU LV DOVR KHOSIXO� 7KLV LV EHFDXVH WKH FRQWH[W RI WKH YLUWXDO

DJHQW PD\ KDYH WR EH GHWHUPLQHG DQG HVWDEOLVKHG LQ DQ DXWRPDWLF IDVKLRQ� )RU WKLV

SXUSRVH� WKH QDPH RI D YLUWXDO DJHQW FDQ EH VSHFLILHG LPSOLFLWO\ E\ D VWULQJ YDULDEOH� :LWK

WKLV IHDWXUH� WKH PRGHOOHU FDQ VWRUH D GHILQLWLYH SDWWHUQ LQ D ILOH ZLWK DQ DQRQ\PRXV YLUWXDO

DJHQW DV LWV KHDGHU� ,Q WKLV ZD\� WKH FRQWH[W RI D *2 FDQ EH G\QDPLFDOO\ GHWHUPLQHG�

:LWK WKHVH PHFKDQLVPV LQ SODFH� WKH UHXVH RI D GHILQLWLYH SDWWHUQ LQ GWNHGHQ

EHFRPHV PRUH IOH[LEOH DQG DSSOLFDEOH� $V VRRQ DV DQ REVHUYDEOH VLPLODU WR WKH

FKDUDFWHULVWLFV RI D FUHDWHG *2 LV REVHUYHG� WKH GHILQLWLYH SDWWHUQ RI WKH *2 FDQ EH

H[SORLWHG IRU UHXVH� 7R UHXVH WKH GHILQLWLYH SDWWHUQ� WKH IORDWLQJ FRQWH[W RI WKH *2 KDV WR

EH SDUWLFXODULVHG WR WKH FRQWH[W RI WKH REVHUYDEOH� 7KLV SDUWLFXODULVDWLRQ FDQ EH DFKLHYHG

E\ WKUHH VWHSV� VSHFLI\LQJ WKH XQGHWHUPLQHG YLUWXDO DJHQW �LGHQWLILFDWLRQ�� UHWULHYLQJ WKH
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FRQWHQW RI D *2 �LQVWDQWLDWLRQ�� DQG ILQDOO\ ORFDOLVLQJ WKH UHWULHYHG FRQWHQW WR WKH QHZ

FRQWH[W RI WKLV REVHUYDEOH �ORFDOLVDWLRQ��

7KH LGHQWLILFDWLRQ VWHS FDQ EH DFFRPSOLVKHG E\ WKH PRGHOOHU E\ GHFODULQJ D YLUWXDO

DJHQW LQWHUDFWLYHO\ YLD WKH GWNHGHQ LQSXW ZLQGRZ� RU E\ LQYRNLQJ D VXLWDEOH SURFHGXUH RU

IXQFWLRQ WR FKDQJH WKH YLUWXDO DJHQW FRQWH[W� 7KH LQVWDQWLDWLRQ VWHS FUHDWHV DQ LQVWDQFH RI

D *2 E\ LQWURGXFLQJ D GHILQLWLYH SDWWHUQ LQWR WKH FRQWH[W HVWDEOLVKHG LQ GWNHGHQ LQ WKLV

ZD\� )ROORZLQJ WKLV LQVWDQWLDWLRQ� ORFDOLVDWLRQ RI WKH GHILQLWLYH SDWWHUQ LV WKH SURFHVV WKDW

FUHDWHV DQ DSSURSULDWH V\QWDFWLF YDULDQW RI WKH GHILQLWLYH VFULSW LQ WKH FRPSXWHU PRGHO� ,Q

WKLV ZD\� WKH GHILQLWLYH SDWWHUQ RI WKH *2 LV UHXVHG�

([SHULHQFH LV DGDSWDEOH� &HUWDLQO\� H[SHULHQFH LV QRW RQO\ UHXVHG IRU WKH VDPH

VLWXDWLRQ� EXW DOVR IRU VLPLODU VLWXDWLRQV� )RU D GULYHU� QR GULYLQJ VLWXDWLRQ LV H[DFWO\ WKH

VDPH DV DQ\ SUHYLRXV GULYLQJ H[SHULHQFH� 7RR PDQ\ IDFWRUV� VXFK DV GLIIHUHQW URDGV� WKH

SUHVHQFH RI GLIIHUHQW FDUV DQG GULYHUV� GLIIHUHQW WUDIILF V\VWHP� HWF� DGG QHZ GLPHQVLRQV WR

WKH GULYLQJ VLWXDWLRQ� +RZHYHU� D GULYHU VWLOO FDQ GULYH LQ VXFK GLIIHUHQW VLWXDWLRQV DQG

GRHV QRW QHHG WR UHOHDUQ KRZ WR GULYH� 7KLV LV EHFDXVH KXPDQ EHLQJV FDQ DGDSW SDVW

H[SHULHQFH WR D QHZ VLWXDWLRQ� DQG LQGHHG DOO SDVW H[SHULHQFH ZDV RULJLQDOO\ GHULYHG IURP

SUHYLRXV GLIIHUHQW EXW VLPLODU VLWXDWLRQV� 5HXVLQJ H[SHULHQFH LV DSSDUHQWO\ PRUH

VLJQLILFDQW LQ HYHU\GD\ OLIH WKDQ UHXVLQJ ZHOO�GHILQHG EXW XQFKDQJHDEOH SURJUDP FRGHV RU

HYHQ DEVWUDFW FRPSRQHQWV� VXFK DV VSHFLILFDWLRQ DQG GHVLJQ >6RP��@�

7UDGLWLRQDOO\� WKHUH DUH WZR ZD\V WR UHXVH VRIWZDUH FRPSRQHQWV� EODFN�ER[ UHXVH

DQG ZKLWH�ER[ UHXVH� 7KH IRUPHU UHIHUV WR WKH UHXVH RI ZHOO�GHILQHG FRPSRQHQWV ZLWKRXW

PRGLILFDWLRQ� EXW WKH ODWWHU GHPDQGV IXUWKHU FKDQJH WR WKH UHXVHG FRPSRQHQWV� ,Q SUDFWLFH�

EODFN�ER[ UHXVH LV RI OLPLWHG XVH� EHFDXVH LW LV YHU\ H[SHQVLYH WR GHYHORS UHXVDEOH

FRPSRQHQWV WKDW DUH VXLWHG WR D YDULHW\ RI VLWXDWLRQV ZLWKRXW FKDQJH >3)��� 3UL��@� 6R IDU

WKLV NLQG RI UHXVH LV RQO\ DSSOLHG LQ GHYHORSLQJ UHODWLYHO\ ORZ�OHYHO FRPSRQHQWV� VXFK DV

SURFHGXUHV IRU VXSSRUWLQJ WKH *8, �JUDSKLFDO XVHU LQWHUIDFH� DQG GDWDEDVH IUDPHZRUN�
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5HJDUGLQJ ZKLWH�ER[ UHXVH� WKH GLIILFXOWLHV PDLQO\ VWHP IURP WKH H[WUD HIIRUWV IRU

WKH QHFHVVDU\ PRGLILFDWLRQ� 7KLV LV EHFDXVH FKDQJLQJ FRPSRQHQWV FDQ EH IRUPDOO\

WKRXJKW RI DV HQJDJLQJ LQ SDUWV RI� RU HYHQ WKH ZKROH RI� D VRIWZDUH GHYHORSPHQW SURFHVV�

7KH HIIRUW QHHGHG IRU WKLV HQJDJHPHQW FDQ WR D ODUJH H[WHQW RIIVHW WKH EHQHILW RI UHXVH

>3DX��@� ,Q DGGLWLRQ� WKH WUHQG LQ ZKLWH�ER[ UHXVH LV WRZDUGV SDUDPHWHULVDWLRQ DQG EXLOW�LQ

DGDSWDELOLW\ >3UL��@� 7KLV REYLRXVO\ PDNHV ZKLWH�ER[ UHXVH PRUH IOH[LEOH DQG DSSOLFDEOH�

EXW LW UHTXLUHV IXUWKHU IRUPDOLVDWLRQ RI WKH LQWHQGHG FRPSRQHQWV SULRU WR UHXVH� 7KH SULRU

IRUPDOLVDWLRQ XVXDOO\ PXVW EH LQYRNHG EHIRUH UXQ WLPH DQG DFFRPSOLVKHG LQ D FRQWH[W�IUHH

PDQQHU� $V D UHVXOW� SUREOHPV VLPLODU WR WKRVH RI XVLQJ WKH FRQFHSW RI DEVWUDFWLRQ IRU

UHXVH HPHUJH� )RU H[DPSOH� WKH H[WHQW WR ZKLFK LQKHULWDQFH� GHYLVHG IRU ZKLWH�ER[ UHXVH

LQ REMHFW�RULHQWHG SURJUDPPLQJ� VXSSRUWV VRIWZDUH UHXVH LV VXEMHFW WR FRQWURYHUV\

>*+-9��� 6RP��@�

%\ FRQWUDVW� WKH UHXVH RI GHILQLWLRQ SDWWHUQV E\ DGDSWDWLRQ LV HQFRXUDJHG LQ

GWNHGHQ� ,Q FRPSDULVRQ ZLWK ZKLWH�ER[ UHXVH� WKHUH LV OHVV GLIILFXOW\ LQ FKDQJLQJ WKH

UHXVHG FRPSRQHQWV �WKDW LV� WKH GHILQLWLYH SDWWHUQV� LQ DGDSWDEOH UHXVH� DV SURSRVHG KHUH�

,Q WKH OLJKW RI GHILQLWLYH SURJUDPPLQJ� DV GHVFULEHG LQ 6HFWLRQ ������ DGDSWLQJ WKH

SDUWLFXODULVHG GHILQLWLYH VFULSWV LV IDU VLPSOHU WKDQ WKH VRIWZDUH GHYHORSPHQW SURFHVV LQ

FRQYHQWLRQDO SURJUDPPLQJ� ,I DQ\ SDUW RI WKH UHXVHG GHILQLWLYH SDWWHUQ LV QRW ZHOO VXLWHG

WR WKH QHZ FRQWH[W� WKH PRGHOOHU FDQ VLPSO\ JLYH QHZ GHILQLWLRQV WR UHSODFH WKH XQVXLWDEOH

GHILQLWLRQV� $V GHVFULEHG DERYH� H[SHULHQFH LV DGDSWHG WR D QHZ VLWXDWLRQ LQ HYHU\GD\ OLIH

LQ PXFK WKH VDPH PDQQHU� )RU H[DPSOH� LQ UHXVLQJ WKH GHILQLWLYH SDWWHUQ RI D *2 FDOOHG

¨DQ DFWLRQ EXWWRQ© WR SURGXFH D QHZ DFWLRQ EXWWRQ� WKH FDSWLRQ RI WKH ODWWHU KDV WR GLIIHU

IURP WKDW RI WKH RULJLQDO RQH� $IWHU ORFDOLVDWLRQ� E\ PHDQV RI GHILQLWLYH SURJUDPPLQJ� WKH

PRGHOOHU FDQ HDVLO\ FKDQJH WKH ORFDOLVHG GHILQLWLRQV RI REVHUYDEOHV DVVRFLDWHG ZLWK WKH

FDSWLRQ VLPSO\ E\ LQWURGXFLQJ QHZ GHILQLWLRQV�
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,Q SULQFLSOH� VWRUHG GHILQLWLYH SDWWHUQV FDQ EH UHXVHG RYHU DQG RYHU DJDLQ WR SURGXFH

GLIIHUHQW GHILQLWLYH VFULSWV� 7KH\ FDQ DOVR EH UHXVHG IRU RWKHU V\VWHPV ZKHQ WKH PRGHOOHU

IDFHV D VLPLODU VLWXDWLRQ� 7KLV LV RQH RI WKH PDLQ UHDVRQV ZK\ H[SHULHQFHG PRGHOOHUV

XVXDOO\ VSHQG OHVV WLPH DFFRPSOLVKLQJ WKH PRGHOOLQJ WDVN WKDQ QRYLFH PRGHOOHUV� ,Q

DGGLWLRQ� GHILQLWLYH SDWWHUQV VWRUHG E\ D PRGHOOHU DOVR FDQ EH UHXVHG E\ RWKHU PRGHOOHUV�

7KH PHWKRG RI UHXVLQJ RWKHUV© SDWWHUQV UHVHPEOHV WKH ZD\ LQ ZKLFK RQH SHUVRQ UHXVHV

DQRWKHU©V H[SHULHQFH WR VROYH VLPLODU SUREOHPV� ,Q IDFW� WKLV PHWKRG RI UHXVLQJ SDVW

H[SHULHQFH LV YHU\ FRPPRQ DPRQJ SURJUDPPHUV� 9HU\ UDUHO\ GRHV VRIWZDUH V\VWHP

GHYHORSPHQW EHJLQ IURP VFUDWFK >3RW��@� 0DQ\ SURJUDPPHUV KDYH H[SHULHQFH RI UHXVLQJ

SDUWV RI SUHYLRXVO\ GHYHORSHG SURJUDP FRGHV E\ SDVWLQJ WKHP LQWR D QHZ FRQWH[W ZLWK RU

ZLWKRXW PRGLILFDWLRQ� ,W VKRXOG EH VWUHVVHG WKDW UHXVLQJ SURJUDP FRGHV VKRXOG QRW EH

UHJDUGHG DV VLPSO\ UHXVLQJ FHUWDLQ IXQFWLRQDOLWLHV HPEHGGHG LQ WKH FRGHV� UDWKHU LW

LQYROYHV WKH UHXVH RI WKH SURJUDPPHU©V SDVW H[SHULHQFH�

%\ PHDQV RI WKH YLUWXDO DJHQW FRQFHSW DQG WKH JHQHUDOLVDWLRQ�SDUWLFXODULVDWLRQ

SURFHVV� WKH PRGHOOHU FDQ FUHDWH *2V DQG UHXVH WKHLU GHILQLWLYH SDWWHUQV WR UHGXFH WKH VL]H

DQG FRPSOH[LW\ RI D V\VWHP� 7KLV EHQHILW KDV EHHQ IRXQG LQ VHYHUDO SUDFWLFDO FDVH VWXGLHV�

)RU H[DPSOH� LQ DQ HOHFWURQLF FLUFXLW ODERUDWRU\ SURMHFW IRU HGXFDWLRQ� D *2 FDOOHG ¨D

SDLQWHG EXWWRQ© LV FUHDWHG DQG LWV GHILQLWLYH SDWWHUQ LV UHXVHG WR FUHDWH D IXUWKHU ��� VLPLODU

EXWWRQV IRU VWRULQJ GLYHUVH FLUFXLW JUDSKV >'RU��� 6KH��@� $QRWKHU H[DPSOH LV D FODVVURRP

VLPXODWLRQ SURMHFW LQ ZKLFK LWV VRXUFH FRGHV DUH UHZULWWHQ E\ PHDQV RI DGDSWDEOH UHXVH

SURSRVHG KHUH �GHWDLOHG LQ WKH QH[W FKDSWHU�� (DFK SURMHFW UHGXFHV WKH WRWDO VL]H RI WKH

PRGHO E\ PRUH WKDQ ���� 6LPLODUO\� WKH FDVH VWXG\ RI WKH VLPXODWLRQ RI D UDLOZD\

DFFLGHQW� GLVFXVVHG LQ WKH QH[W FKDSWHU� DOVR VKRZV KRZ D *2 QDPHG ¨D WUDLQ© FDQ EH

FUHDWHG DQG LWV GHILQLWLYH SDWWHUQ UHXVHG WR FUHDWH D QXPEHU RI WUDLQV LQ WKH DQLPDWLRQ �VHH

$SSHQGL[ ��% IRU PRUH GHWDLOV��
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/LNH WKH *2 QRWLRQ� RQH RI WKH PRVW LPSRUWDQW QRWLRQV IRU UHXVH LQ VRIWZDUH

GHYHORSPHQW LV WKDW RI DEVWUDFW GDWD W\SHV �$'7V�� 7KH $'7 LV D YHU\ IXQGDPHQWDO QRWLRQ

IRU PRGHUQ� IRU H[DPSOH� REMHFW�RULHQWHG SURJUDPPLQJ >%RR��@� ,Q FRQWUDVW WR WKH

VWDQGDUG GDWD W\SHV SURYLGHG E\ D SURJUDPPLQJ ODQJXDJH� DQ $'7 LV D SURJUDPPHU�

GHILQHG GDWD W\SH ZKRVH ORJLFDO EHKDYLRXU LV GHILQHG E\ D VHW RI YDOXHV DQG D VHW RI

RSHUDWLRQV RQ WKRVH YDOXHV >$]P��� &OH��� %HU��� ':��� :HL��@�

7KH PRVW LPSRUWDQW QRWLRQ EHKLQG $'7V LV WKDW RI ¨DEVWUDFWLRQ©� 7KLV WHUP UHIHUV WR

D SURFHVV WKDW GLVFDUGV PDQ\ GHWDLOV DQG HPSKDVLVHV RQO\ WKH ¨PDLQ IHDWXUHV© RI LQWHUHVW DW

D SDUWLFXODU ¨OHYHO RI FRQFHUQ©� ,W LV XVHG LQ PDQ\ DUHDV RI FRPSXWHU VFLHQFH WR UHGXFH WKH

FRPSOH[LW\ RI WDVNV WR D PDQDJHDEOH OHYHO� &� +RDUH VXJJHVWHG WKDW ¦DEVWUDFWLRQ DULVHV

IURP D UHFRJQLWLRQ RI VLPLODULWLHV EHWZHHQ FHUWDLQ REMHFWV� VLWXDWLRQV RU SURFHVVHV LQ WKH

UHDO ZRUOG� DQG WKH GHFLVLRQ WR FRQFHQWUDWH XSRQ WKHVH VLPLODULWLHV DQG WR LJQRUH IRU WKH

WLPH EHLQJ WKH GLIIHUHQFHV§ >''+��� S� ��� TXRWHG IURP >%RR��� S���@@�

7KH HVVHQWLDO LGHD EHKLQG $'7V LV WR VHSDUDWH WKH VSHFLILFDWLRQ RI DQ $'7 IURP LWV

LPSOHPHQWDWLRQ� KHQFH� DQ $'7 LV D PDWKHPDWLFDO PRGHO >$]P��@� 1RZKHUH LQ WKH

GHILQLWLRQ RI DQ $'7 LV WKHUH DQ\ GHVFULSWLRQ RI KRZ WKH VHW RI YDOXHV LV UHSUHVHQWHG DQG

WKH VHW RI RSHUDWLRQV LV LPSOHPHQWHG� (QFDSVXODWLRQ RI WKLV QDWXUH DOORZV D VHSDUDWLRQ RI

FRQFHUQV� WKH XVHU RI $'7V FDQ XVH WKH GDWD W\SH� EXW GRHV QRW QHHG WR NQRZ KRZ WKH GDWD

W\SH LV LPSOHPHQWHG� 7KH VSHFLILFDWLRQ RI DQ $'7 EHFRPHV WKH VROH LQWHUIDFH IRU ERWK WKH

SHRSOH ZULWLQJ DSSOLFDWLRQV DQG WKH SHRSOH ZKR LPSOHPHQW WKH DEVWUDFW GDWD W\SH LQ D

FRPSXWHU SURJUDP�

$OWKRXJK ERWK DUH EDVHG RQ WKH ‘ recognition of similarities’, $'7V DQG *2V DUH

YHU\ GLIIHUHQW� DV FDQ EH VHHQ IURP WKH VXPPDU\ LQ 7DEOH ���� 7KH PRVW REYLRXV

GLIIHUHQFH LV WKDW DQ $'7 LV DEVWUDFWLRQ�EDVHG� EXW D *2 LV H[SHULHQFH�RULHQWHG� $V

H[SODLQHG DERYH� DEVWUDFWLRQ OHDGV WR WKH VHSDUDWLRQ RI VSHFLILFDWLRQ IURP LPSOHPHQWDWLRQ�
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2Q WKH RQH KDQG� WKLV VHSDUDWLRQ KDV WKH DGYDQWDJH RI IDFLOLWDWLQJ UHXVH� VLQFH WKH

VSHFLILFDWLRQ RI DQ $'7 FDQ EH XVHG RYHU DQG RYHU DJDLQ� DQG LWV LPSOHPHQWDWLRQ GHWDLOV

FDQ EH FRQVLGHUHG RQO\ RQFH� 0RUHRYHU� RQFH DQ\ YDOXH RU RSHUDWLRQ LQ WKH VSHFLILFDWLRQ

RI DQ $'7 LV GHFODUHG� LWV DVVRFLDWHG LPSOHPHQWDWLRQ FDQ DOVR EH UHXVHG ZLWKRXW ZRUU\LQJ

DERXW LWV GHWDLOV� 2Q WKH RWKHU KDQG� VXFK D VWURQJ VHSDUDWLRQ RI FRQFHUQV PHDQV WKDW� RQFH

D VSHFLILFDWLRQ LV JLYHQ� RQO\ SUHVFULEHG YDOXHV DQG RSHUDWLRQV DUH DYDLODEOH IRU UHXVH�

$Q\ DWWHPSW WR DGDSW SUHVFULEHG HOHPHQWV� LQFOXGLQJ YDOXHV DQG RSHUDWLRQV� RU WR DFFHVV

XQVSHFLILHG HOHPHQWV� EHFRPHV SUREOHPDWLF >%(��� 0F*��� 26��@� $OWKRXJK WKLV VWURQJ

W\SLQJ�� IHDWXUH PDNHV SURJUDPV PDQDJHDEOH� HDV\ WR GHEXJ DQG PRUH HIIHFWLYH� LW DOVR WR

VRPH H[WHQW GLVFRXUDJHV UHXVH >2XV��@� ,Q WKHVH FRQWH[WV� WKH UHXVH RI $'7V FDQ EH

YLHZHG DV FUHDWLQJ LQVWDQFHV IURP VWDQGDUG FRPSRQHQWV ZKRVH GHVFULSWLRQV DUH ZHOO�

GHILQHG DQG XQFKDQJHDEOH��� ,Q RWKHU ZRUGV� UHXVH FDQ RQO\ UHDFK WKH OHYHO RI

LQVWDQWLDWLRQ�

GOs ADTs

Typing Typeless Strong/weak

Form Experience-oriented Abstraction-based

Purpose Reuse a definitive pattern for
new observables;

adaptable reuse

Separate specification
from implementation;
instantiate prescribed

components

Character Context-dependent Context-free

Defined time Prior/Run time Prior

Usage Situated, adaptable Inflexible

7DEOH ���� $ FRPSDULVRQ RI *2V DQG $'7V

��7KH WHUP ¦W\SLQJ§ LV XVHG WR ¦UHIHU WR WKH GHJUHH WR ZKLFK WKH PHDQLQJ RI LQIRUPDWLRQ LV VSHFLILHG LQ

DGYDQFH RI LWV XVH§ >2XV��@�

��,Q REMHFW�RULHQWHG SURJUDPPLQJ� DQ DOWHUQDWLYH WR UHXVLQJ ZHOO�GHILQHG FRPSRQHQWV LV WR UHXVH WKURXJK

LQKHULWDQFH� PHDQLQJ WKDW LW LV SRVVLEOH WR RYHUZULWH WKH LQKHULWHG GHVFULSWLRQ >*+-9��@� 7KRXJK WKH ODWWHU LV

LQFUHDVLQJO\ FRPPRQ LQ REMHFW�RULHQWHG SURJUDPPLQJ� LWV VXLWDELOLW\ LV FRQWURYHUVLDO >*+-9��� 2XV���

6RP��@� 1RWH WKDW HYHQ ZKHQ RYHUZULWLQJ LV DOORZHG LQ DQ 2EMHFW�RULHQWHG FRQWH[W� LW VWLOO KDV WR EH GRQH

EHIRUH UXQ WLPH�
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,Q GWNHGHQ� D *2 LV FUHDWHG WR UHIOHFW WKH SUDFWLFDO H[SHULHQFH REWDLQHG LQ

GHVFULELQJ FHUWDLQ REVHUYDEOHV ZLWK WKH VDPH FKDUDFWHULVWLFV� ,WV GHILQLWLYH SDWWHUQ LV QRW

GHULYHG E\ GLVFDUGLQJ GHWDLOV� ZKLFK ¤ DFFRUGLQJ WR WKH FRQFHSW RI $'7 ¤ VKRXOG EH

LJQRUHG SULRU WR WKH SURFHVV RI DEVWUDFWLRQ� LQVWHDG� LW HPHUJHV IURP UHFRJQLVHG

VLPLODULWLHV� )RU H[DPSOH� DIWHU GHVFULELQJ D QXPEHU RI EXWWRQV� FRPPRQ IHDWXUHV� VXFK DV

WKHLU DSSHDUDQFH DQG WKH DFWLRQ WULJJHUHG E\ FOLFNLQJ WKH PRXVH OHIW EXWWRQ� FRXOG EH

UHFRJQLVHG DQG JURXSHG WRJHWKHU DV WKH GHILQLWLYH SDWWHUQ RI D *2 FDOOHG ¨DQ DFWLRQ

EXWWRQ©� ,Q WKLV VHQVH� WKH GHILQLWLYH SDWWHUQ LV VKDSHG DQG JHQHUDWHG WKURXJK WKH SUDFWLFDO�

VLWXDWHG H[SHULHQFH RI WKH PRGHOOHU LQ UHFRJQLVLQJ WKHVH VLPLODULWLHV EHWZHHQ EXWWRQV�

1R VHSDUDWLRQ RI VSHFLILFDWLRQ DQG LPSOHPHQWDWLRQ FRQFHUQV LV SRVVLEOH LQ WKH

FRQWH[W RI VXFK UHXVH LQ (0� 1R VR�FDOOHG VSHFLILFDWLRQ FDQ EH JLYHQ EHIRUH WKH

HPHUJHQFH RI WKLV SUDFWLFDO H[SHULHQFH� DQG QR LPSOHPHQWDWLRQ GHWDLOV FDQ EH LJQRUHG

GXULQJ WKH JHQHUDOLVDWLRQ SURFHVV WKDW OHDGV WR D *2� WKDW LV� E\ WKH ZRUN SUDFWLFH RI

¨UHFRJQLVLQJ VLPLODULWLHV©� 7KLV LV EHFDXVH D *2 LV FUHDWHG LQ D VLWXDWHG IDVKLRQ DQG RQ WKH

EDVLV RI SUDFWLFDO H[SHULHQFH� 7KLV SHUVSHFWLYH RQ UHXVH LV FRQVLVWHQW ZLWK WKH FRQFHSWV RI

¨H[SHULHQFH LQ DFWLRQ© >%XU��� +HQ��� /:��@ DQG RI 3LDJHW©V ¨NQRZLQJ�E\�GRLQJ©

>GL6��� 3XI��@�

,Q VXPPDU\� WKH PHFKDQLVP RI SDUWLFXODULVDWLRQ LQ GWNHGHQ LV WR D ODUJH H[WHQW D

IRUP RI UHXVH RI WKH H[SHULHQFH LPSOLFLWO\ HPEHGGHG LQ WKH GHVFULSWLRQ RI D *2��� $IWHU

JHQHUDOLVLQJ UHFRJQLVHG VLPLODULWLHV WR WKH GHILQLWLYH SDWWHUQ RI D *2� WKH PRGHOOHU LV DEOH

WR UHXVH WKH GHILQLWLYH SDWWHUQ LQ WKH VDPH ZD\ DV H[SHULHQFH LV UHXVHG LQ HYHU\GD\ OLIH

ZKHQ VLPLODU VLWXDWLRQV DSSHDU� 3DUWLFXODULVLQJ WKH FRQWH[W RI D *2 WR WKH FRQWH[W RI DQ

REVHUYDEOH ¤ VSHFLI\LQJ WKH YLUWXDO DJHQW DQG LQFOXGLQJ WKH GHILQLWLYH SDWWHUQ LQWR

GWNHGHQ ¤ FDQ EH YLHZHG DV FRQQHFWLQJ SDVW H[SHULHQFH ZLWK WKH FXUUHQW VLWXDWLRQ�

��7KLV LV QRW WR FODLP WKDW GHILQLWLYH SDWWHUQV H[DFWO\ UHSUHVHQW WKH H[SHULHQFH REWDLQHG IURP WKH JHQHUDOLVDWLRQ

SURFHVV� $IWHU DOO� H[SHULHQFH FDQQRW EH WRWDOO\ UHSUHVHQWHG LQ WKH IRUP RI ODQJXDJH >+DPO��� -DP��@�
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/RFDOLVLQJ WKH GHILQLWLYH VFULSW� LQ HIIHFW� FDQ EH UHJDUGHG DV D ZD\ RI HPERG\LQJ UHXVHG

H[SHULHQFH LQWR WKH FRPSXWHU PRGHO� 7KH JHQHUDOLVDWLRQ�SDUWLFXODULVDWLRQ SURFHVV

SURSRVHG KHUH IRU DGDSWDEOH UHXVH LV� WR D JUHDW H[WHQW� LQ OLQH ZLWK WKH H[SHULHQWLDO

OHDUQLQJ SURFHVV >%XU��@ DQG WKH VLWXDWHG OHDUQLQJ SURFHVV >/:��@� 7KH ODWWHU HPSKDVLVHV

OHDUQLQJ IURP SUDFWLFDO H[SHULHQFH DQG WKHQ DSSO\LQJ LW WR IXWXUH DFWLRQV� %RWK FRQFHSWV

KDYH EHHQ ZLGHO\ XVHG LQ DSSOLHG VFLHQFH� IRU H[DPSOH� LQ QXUVLQJ DQG LQ WUDLQLQJ

DSSUHQWLFHV LQ ZRUN SUDFWLFHV�
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$SSHQGL[ ��$� 7KH XVH RI /6' QRWDWLRQ

7KHUH LV VXSSRUW IRU WKH /6' QRWDWLRQ DW WKH 6�QRGH LQ GWNHGHQ ZKHQ LW LV RSHUDWLQJ LQ

¨QRUPDO PRGH©� 6FULSWV LQ WKH /6' QRWDWLRQ GHILQH DJHQWV© DFFHVV SULYLOHJHV WR

REVHUYDEOHV� DQG D VHW RI VSHFLDO GWNHGHQ SURFHGXUHV LV DYDLODEOH WR SHUIRUP WKH VDPH

IXQFWLRQV� 2QO\ VRPH SDUWV RI WKH /6' QRWDWLRQ DUH LPSOHPHQWHG LQ GWNHGHQ � RUDFOH�

KDQGOH DQG VWDWH� 6FULSWV LQ WKH /6' QRWDWLRQ VKRXOG VWDUW ZLWK ¨�OVG© DQG HQG ZLWK WKH

QDPH RI DQRWKHU QRWDWLRQ� VXFK DV ¨�HGHQ©� 7KH V\QWD[ LV DV IROORZV�

DJHQW DJHQW1DPH
RUDFOH REVHUYDEOH1DPH>� REVHUYDEOH1DPH@

KDQGOH REVHUYDEOH1DPH>� REVHUYDEOH1DPH@

VWDWH REVHUYDEOH1DPH>� REVHUYDEOH1DPH@
UHPRYH /6'7\SH REVHUYDEOH1DPH>� REVHUYDEOH1DPH@

7KH DJHQW VWDWHPHQW DVVRFLDWHV DOO WKH IROORZLQJ VWDWHPHQWV ZLWK DJHQW

DJHQW1DPH� 7KH RUDFOH� KDQGOH DQG VWDWH REVHUYDEOH OLVWV FRQWDLQ REVHUYDEOH QDPHV

DVVRFLDWHG ZLWK WKH SULYLOHJHV WR DFFHVV WKH REVHUYDEOHV E\ DJHQW1DPH� 7KH IROORZLQJ

H[DPSOH LOOXVWUDWHV KRZ WR XVH WKH /6' QRWDWLRQ�

�OVG ������ GHFODUH WKH XVH RI /6' QRWDWLRQ

DJHQW [[[ ������ GHFODUH WKH DJHQW QDPH

RUDFOH D� E� F ������ DGG WR DJHQW [[[ WKH RUDFOH DJHQF\ IRU REVHUYDEOHV D� E� F�

KDQGOH D� P ������ DGG WR DJHQW [[[ WKH KDQGOH DJHQF\ RQ REVHUYDEOHV D� P�
UHPRYH RUDFOH E ������ UHPRYH IURP DJHQW [[[ WKH RUDFOH DJHQF\ IRU REVHUYDEOH E�

DJHQW \\\ ������ GHFODUH D QHZ DJHQW QDPH

RUDFOH P� F ������ DGG WR DJHQW \\\ WKH RUDFOH DJHQF\ IRU REVHUYDEOHV P� F�

KDQGOH E� P ������ DGG WR DJHQW \\\ WKH KDQGOH DJHQF\ IRU REVHUYDEOHV E� P�

�HGHQ ������ EDFN WR ('(1

$IWHU UHFHLYLQJ WKH DERYH GHVFULSWLRQ� WKH /6'DJHQW FUHDWHV WKH OLQNV EHWZHHQ DJHQWV DQG

REVHUYDEOHV� 7KH /6' GHVFULSWLRQ FDQ WKHQ EH FKHFNHG IURP WKH ¨9LHZ /6'

'HVFULSWLRQ© VXELWHP LQ WKH SRS GRZQ PHQX RI WKH ¨9LHZ© LWHP RI WKH VHUYHU
V LQSXW

ZLQGRZ PHQX�
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7KHUH LV DQRWKHU ZD\ WR FRQILJXUH WKH OLQN EHWZHHQ DQ DJHQW DQG DQ REVHUYDEOH�

7KH FRPPDQGV ¨DGG$JHQF\©� ¨UHPRYH$JHQF\© DQG ¨FKHFN$JHQF\© FDQ EH XVHG

G\QDPLFDOO\ WR PDQDJH WKH DFFHVV SULYLOHJHV RI DQ DJHQW� 7KHLU V\QWD[ DV IROORZV�

DGG$JHQF\�¦DJHQW1DPH§� ¦/6'7\SH§� ¦REVHUYDEOH1DPH§��
H[DPSOH� DGG$JHQF\�¦\\\§� ¦RUDFOH§� ¦E§��

UHPRYH$JHQF\�¦DJHQW1DPH§� ¦/6'7\SH§� ¦REVHUYDEOH1DPH§��
H[DPSOH� UHPRYH$JHQF\�¦\\\§� ¦KDQGOH§� ¦P§��

FKHFN$JHQF\�¦DJHQW1DPH§� ¦/6'7\SH§� ¦REVHUYDEOH1DPH§��
H[DPSOH� FKHFN$JHQF\�¦[[[§� ¦KDQGOH§� ¦Z§��

,Q WKHVH V\QWDFWLF IRUPV� WKH SDUDPHWHU /6'7\SH LV RQH RI WKUHH EDVLF NH\ZRUGV LQ

WKH /6' 1RWDWLRQ� RUDFOH� KDQGOH DQG VWDWH� 7KH ILUVW WZR FRPPDQGV DUH XVHG DV

SURFHGXUHV LQ (GHQ� DQG WKH ODVW FRPPDQG LV XVHG DV D IXQFWLRQ UHWXUQLQJ D YDOXH RI

758( RU )$/6(� ,I 758( �DFWXDOO\ DQ LQWHJHU RI YDOXH �� LV UHWXUQHG E\ WKH FRPPDQG

FKHFN$JHQF\� LW PHDQV WKDW WKH VSHFLILHG DJHQW DJHQW1DPH KDV WKH LGHQWLILHG SULYLOHJH

/6'7\SH IRU WKH VSHFLILHG REVHUYDEOH REVHUYDEOH1DPH� ,I WKH DJHQW GRHV QRW KDYH WKLV

SULYLOHJH� D )$/6( ��� YDOXH LV UHWXUQHG�

7KH FXUUHQW VWDWH RI WKH 6�QRGH©V LQWHUDFWLRQ PRGHV FDQ EH H[DPLQHG DQG FKDQJHG

YLD FRPPDQGV LQ WKH GWNHGHQ LQSXW ZLQGRZ� )RU WKH PDQDJHPHQW RI DJHQWV© SULYLOHJHV

LQ ¨QRUPDO PRGH©� WKH /6' $JHQW LQ GWNHGHQ FUHDWHV DQG PDLQWDLQV WKUHH OLVWV IRU HDFK

REVHUYDEOH� )RU H[DPSOH� LI WKH OLVW RI RUDFOH SULYLOHJHV IRU DQ REVHUYDEOH PPP LV >[[[�

\\\@� WKHQ ERWK DJHQWV [[[ DQG \\\ KDYH WKH RUDFOH SULYLOHJH IRU WKH REVHUYDEOH PPP�

7KHVH WKUHH OLVWV FDQ EH FKHFNHG E\ XVLQJ WKH IXQFWLRQ V\PEROGHWDLO�¦PPP§�� ZKLFK

UHWXUQV WKH SULYLOHJH GHWDLOV DVVRFLDWHG ZLWK REVHUYDEOH PPP� 7KH IRUPDW RI WKH ('(1

OLVW UHWXUQHG LV�

>PPP�W\SH�GHIQ�O��O��>RUDFOHBDJHQWV@�>KDQGOHBDJHQWV@�>VWDWHBDJHQWV@@

H[DPSOH�

ZULWHOQ�V\PEROGHWDLO�¦D§���

>D�IRUPXOD�E�F��>E�F@�>@�>(9(5<21(@�>VXQ�FDUWHUV@�>(9(5<21(@@
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)RU DQ\ REVHUYDEOH LQ DQ\ VWDWH� DQ RUDFOHBDJHQWV OLVW� KDQGOHBDJHQWV OLVW RU

VWDWHBDJHQWV OLVW LV HLWKHU�

x HPSW\ � >@ � QR DJHQW KDV WKH DVVRFLDWHG SULYLOHJH�

x FRQWDLQV VSHFLDO DJHQW ¨(9(5<21(© � >(9(5<21(@ � HYHU\ DJHQW KDV WKH

DVVRFLDWHG SULYLOHJH�

x FRQWDLQV D OLVW RI DJHQW QDPHV �QRW LQFOXGLQJ (9(5<21(� � >VXQ�FDUWHUV@ �

ZLWK WKH DVVRFLDWHG SULYLOHJH�

:KHQ FUHDWLQJ D QHZ REVHUYDEOH� GWNHGHQ UHIHUV WR D V\VWHP YDULDEOH FDOOHG

¨(YHU\2QH$OORZHG© LQ RUGHU WR JLYH WKH GHIDXOW DFFHVV SULYLOHJH IRU HDFK QHZ GHILQLWLRQ

RI DQ REVHUYDEOH� 7KH WZR VHWWLQJV DUH�

(YHU\2QH$OORZHG  758(�

,Q WKLV FDVH� D GHIDXOW DJHQW QDPH FDOOHG ¨(9(5<21(© ZLOO EH VHW IRU HYHU\ QHZ

GHILQLWLRQ� DQG WKH /6' $JHQW ZLOO DXWRPDWLFDOO\ JUDQW HYHU\ DJHQW RSHQ DFFHVV SULYLOHJHV

WR UHGHILQH DQG REVHUYH DOO QHZO\ FUHDWHG REVHUYDEOHV�

(YHU\2QH$OORZHG  )$/6(�

,Q WKLV FDVH� QR DJHQW KDV DQ\ DFFHVV SULYLOHJHV WR REVHUYH RU UHGHILQH WKH

REVHUYDEOH�
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$SSHQGL[ ��%� 9LUWXDO $JHQWV

7KH FRQFHSW RI D YLUWXDO DJHQW LV PRWLYDWHG E\ WKH WUHDWPHQW RI REVHUYDEOHV LQ WKH SULYDWH

LQWHUDFWLRQ PRGH LQ GWNHGHQ �VHH 6HFWLRQ ����� ,Q WKLV LQWHUDFWLRQ PRGH� D GHILQLWLRQ LV

LQWURGXFHG DW DQ $�QRGH LV WUDQVPLWWHG WR WKH 6�QRGH LQ D IRUP WKDW LV V\QWDFWLFDO PRGLILHG

WR LWV RULJLQDWLQJ DJHQW� )RU H[DPSOH� LI DJHQW ; LQWURGXFHV D GHILQLWLRQ ¨D LV E � F©� D QHZ

GHILQLWLRQ ¨;BD LV ;BE � ;BF© LV JHQHUDWHG DW WKH 6�QRGH�

7KH YLUWXDO DJHQW PHFKDQLVP DOORZV WKH VXSHUDJHQW DW WKH GWNHGHQ VHUYHU WR

LQWURGXFH GHILQLWLRQV LQ D FRQWH[W DV LI WKH\ ZHUH EHLQJ JHQHUDWHG E\ DQ DJHQW LQ D VLPLODU

IDVKLRQ� 7KH PHFKDQLVP FDQ EH XVHG LQ DQ\ LQWHUDFWLRQ PRGH LQ GWNHGHQ� ,I QR YLUWXDO

DJHQW FRQWH[W IRU GHILQLWLRQ KDV EHHQ GHFODUHG� DOO GHILQLWLRQV DUH LQ WKH URRW FRQWH[W� ,Q

GWNHGHQ� D YLUWXDO DJHQW LV GHFODUHG E\ D V\PERO FRQWDLQLQJ WZR FKDUDFWHUV� 7KLV V\PERO

LV IROORZHG E\ DQ DJHQW©V QDPH WKDW FDQ EH VSHFLILHG H[SOLFLWO\ E\ D VWULQJ FRQVWDQW �DQ

H[SOLFLW GHFODUDWLRQ� RU LPSOLFLWO\ E\ D VWULQJ YDULDEOH �DQ LPSOLFLW GHFODUDWLRQ�� ,Q WKH

IRUPHU FDVH� GWNHGHQ ZLOO XVH WKH VWULQJ FRQVWDQW DV WKH FXUUHQW YLUWXDO DJHQW©V QDPH WR

HVWDEOLVK D FRQWH[W DVVRFLDWHG ZLWK WKLV QDPH� EXW LQ WKH ODWHU FDVH WKH FRQWHQW RI WKH JLYHQ

VWULQJ YDULDEOH ZLOO EH XVHG� ,I D V\PERO LV QRW IROORZHG E\ DQ DJHQW QDPH� LW LQGLFDWHV D

UHVHW RI FRQWH[W WR WKH URRW FRQWH[W� $FFRUGLQJ WR WKH JLYHQ V\PERO� ORFDOLVDWLRQ LV

SHUIRUPHG E\ DSSHQGLQJ WKH YLUWXDO DJHQW©V QDPH WR HDFK YDULDEOH LGHQWLILHG LQ D SRVWIL[

RU SUHIL[ IRUP� 6R IDU� ILYH ZD\V WR GHFODUH D YLUWXDO DJHQW KDYH EHHQ GHYLVHG LQ GWNHGHQ�

7DEOH ��% VKRZV WKH XVH RI WKHVH YDULRXV PHWKRGV WR ORFDOLVH WKH GHILQLWLRQ ¨D LV E�F©�

7KH ODVW V\PERO VKRZQ LQ 7DEOH ��% GRHV QRW FDXVH GWNHGHQ WR VKLIW WKH FXUUHQW

FRQWH[W WR WKH VSHFLILHG DJHQW©V QDPH� VR LWV ORFDOLVHG GHILQLWLRQ LV WKH VDPH DV WKH RULJLQDO

GHILQLWLRQ� 1RUPDOO\� LW LV XVHG IRU DJHQF\ FKHFNLQJ E\ WKH /6'DJHQW HPEHGGHG LQ

GWNHGHQ� WR H[DPLQH ZKHWKHU WKH QDPHG DJHQW KDV DSSURSULDWH DFFHVV SULYLOHJHV WR

PRGLI\ WKHVH YDULDEOHV LQ WKH URRW FRQWH[W� ,Q WKLV H[DPSOH� WKH /6'DJHQW ZLOO FKHFN LI WKH

GHFODUHG DJHQW KDV WKH DFFHVV SULYLOHJH KDQGOH RQ WKH REVHUYDEOH D�
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,Q DGGLWLRQ� WKH V\PERO ¨a© LV DYDLODEOH WR UHIHUHQFH WKH URRW FRQWH[W IURP DQRWKHU

FRQWH[W� WKDW LV� LW FDQ EH XVHG WR GHFODUH D JOREDO REVHUYDEOH� )RU H[DPSOH� WKH GHILQLWLRQ

¨aD LV aE�aF© ZLOO EH ORFDOLVHG DV ¨D LV E�F©� ZKLFKHYHU FRQWH[W LV XVHG� )XUWKHUPRUH� LQ

WKH FXUUHQW YHUVLRQ RI GWNHGHQ� WKH YLUWXDO DJHQW FDQ EH DSSOLHG WR WKH (GHQ� 'R1D/'

DQG 6FRXW QRWDWLRQV�

Symbol Declaring a virtual
agent

Type of declaration of the
virtual agent

Localised definition

>> >>X Explicit (in prefix form) X_a is X_b+X_c

><

X = “x”

><X

Implicit (in prefix form) x_a is x_b+x_c

<> <>X Explicit (in postfix form) a_X is b_X+c_X

<<

X = “x”

<<X

Implicit (in postfix form) a_x is b_x+c_x

>~ >~X The context that is
associated with the virtual
agent ‘X’ is declared, but
localisation is not invoked

a is b+c

7DEOH ��%� 'LIIHUHQW ZD\V WR GHFODUH D YLUWXDO DJHQW


