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&KDSWHU���

'LVWULEXWHG�(PSLULFDO�0RGHOOLQJ

IRU�5HTXLUHPHQWV�(QJLQHHULQJ

,W LV LQFUHDVLQJO\ UHFRJQLVHG WKDW RQH RI WKH PRVW LQWULFDWH DQG LPSRUWDQW WDVNV LQ VRIWZDUH

V\VWHP GHYHORSPHQW �66'� LV WR XQGHUVWDQG WKH QHHGV RI XVHUV� 1R PDWWHU KRZ ZHOO

GHVLJQHG WKH\ DUH� VRIWZDUH V\VWHPV WKDW IDLO WR VDWLVI\ WKH XVHUV© QHHGV ZLOO GLVDSSRLQW

XVHUV DQG EULQJ JULHI WR GHYHORSHUV� $FFRUGLQJO\� 5HTXLUHPHQWV (QJLQHHULQJ �5(�� ZKLFK

DLPV WR VROYH WKLV SUREOHP E\ GHYHORSLQJ UHTXLUHPHQWV LQ D V\VWHPDWLF IDVKLRQ� KDV

UHFHQWO\ DWWUDFWHG ZLGHVSUHDG DWWHQWLRQ LQ WKH VRIWZDUH FRPPXQLW\� 8QIRUWXQDWHO\� VLQFH

5( LV ORFDWHG DW WKH LQWHUVHFWLRQ RI IRUPDO DQG LQIRUPDO� REMHFWLYH DQG VXEMHFWLYH� DQG

WHFKQLFDO DQG QRQ�WHFKQLFDO DSSURDFKHV� WKH 5( SURFHVV �5(3� LV YHU\ GLIILFXOW WR

XQGHUVWDQG IXOO\ >)LQ��� %XE��@� 7KH GHYHORSPHQW RI UHTXLUHPHQWV UHPDLQV WKH PRVW

FUXFLDO� ODERXU�LQWHQVLYH DQG H[SHQVLYH SDUW RI 66'�

��� 2YHUYLHZ

7KLV FKDSWHU VHHNV WR DSSO\ WKH IUDPHZRUN RI '(0 WR HIIHFWLYH UHTXLUHPHQWV

GHYHORSPHQW� ,Q 6HFWLRQ ���� D EULHI RYHUYLHZ RI 5( DQG WKH GLIILFXOWLHV RI HQDFWLQJ WKH

5(3 DUH JLYHQ� 7KHVH GLIILFXOWLHV� DULVLQJ IURP WKH LQDELOLW\ WR SURYLGH DGHTXDWH VXSSRUW

IRU WKH LQWHUSHUVRQDO LQWHUDFWLRQ DQG WDNH VXIILFLHQW DFFRXQW RI FRQWH[W �L�H� WKH UHDO�ZRUOG
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HQYLURQPHQW LQ ZKLFK UHTXLUHPHQWV DUH GHYHORSHG DQG WKH V\VWHP LV XVHG�� KDYH JLYHQ

ULVH WR WKH ZLGH JDS EHWZHHQ UHVHDUFK DQG SUDFWLFH >%/��@�

6HFWLRQ ��� DWWHPSWV WR EULGJH WKLV JDS E\ UHHQJLQHHULQJ WKH 5(3� )LUVWO\� WR UHIOHFW

WKH VLWXDWHGQHVV RI UHTXLUHPHQWV >*RJ��@� D QHZ GHILQLWLRQ RI UHTXLUHPHQWV WKDW GUDZV

PRUH DWWHQWLRQ WR WKH FRQWH[W LQ ZKLFK WKH UHTXLUHPHQWV DUH GHYHORSHG DQG XVHG LV JLYHQ�

7R FRUUHVSRQG WR WKLV GHILQLWLRQ� WKH QHHG IRU UHTXLUHPHQWV WR EH LQFUHPHQWDOO\ IRUPXODWHG

WKURXJK LQWHUSHUVRQDO LQWHUDFWLRQ LV LGHQWLILHG� 7KLV VHFWLRQ WKHQ UHHQJLQHHUV WKH 5(3 E\

UHJDUGLQJ LW DV D SUREOHP�VROYLQJ SURFHVV LQ ZKLFK KXPDQ DJHQWV LQWHUDFW ZLWK HDFK RWKHU

LQ RUGHU WR GHYHORS UHTXLUHPHQWV ZLWKLQ WKHLU FRQWH[W� ,Q WKLV ZD\� UHTXLUHPHQWV DUH

FXOWLYDWHG LQ RUGHU WR VROYH SUREOHPV DV WKH\ DUH LGHQWLILHG LQ WKH UHDO ZRUOG� +HQFH� WKH

5(3 PXVW FORVHO\ LQWHUWZLQH ZLWK 66' LQ D V\PELRWLF PDQQHU UDWKHU WKDQ VLPSO\ EHLQJ

EROWHG RQ DV D IURQW�HQG WR 66'� 6HFWLRQ ��� DOVR GLVFXVVHV WKH LQIOXHQFH RI WKH LQWHUDFWLYH

UHODWLRQVKLS EHWZHHQ KXPDQ DJHQWV RQ WKH LQWHUDFWLRQ RI WKH 5(3� DQG FRQVHTXHQWO\

SURSRVHV WKDW D FRPSXWHU�EDVHG� FROODERUDWLYH LQWHUDFWLRQ HQYLURQPHQW LV XVHIXO IRU

FXOWLYDWLQJ UHTXLUHPHQWV�

,Q UHVSRQVH WR WKH EDVLF FKDUDFWHULVWLFV RI WKH 5(3� 6HFWLRQ ��� SURSRVHV D KXPDQ�

FHQWUHG IUDPHZRUN� FDOOHG 6325(� ZKHUHE\ UHTXLUHPHQWV DV ¨VROXWLRQV WR LGHQWLILHG

SUREOHPV© LQ WKH DSSOLFDWLRQ GRPDLQ DUH GHYHORSHG LQ DQ RSHQ�HQGHG DQG VLWXDWHG PDQQHU�

:LWKLQ WKLV IUDPHZRUN� SHRSOH SDUWLFLSDWLQJ LQ WKH 5(3 DUH DEOH WR FXOWLYDWH UHTXLUHPHQWV

WKURXJK FROODERUDWLYH LQWHUDFWLRQ ZLWK HDFK RWKHU LQ RUGHU WR VROYH WKH LGHQWLILHG SUREOHPV�

UDWKHU WKDQ E\ VHDUFKLQJ IRU UHTXLUHPHQWV LQ WKH ¨MXQJOH© RI XVHUV© QHHGV� 7KH SULQFLSOHV

DQG FRQFHSWV RI '(0 DUH DSSOLHG WR 6325( WR VXSSRUW WKH FROODERUDWLYH LQWHUDFWLRQ

EHWZHHQ SDUWLFLSDQWV DQG WKH VLWXDWHGQHVV RI WKH HQDFWHG WKH 5(3� %\ HQDFWLQJ '(0

XVLQJ GWNHGHQ� FRPSXWHU�EDVHG PRGHOV FDQ EH FUHDWHG DQG XVHG E\ SDUWLFLSDQWV WR VHUYH

WZR IXQFWLRQV�
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x DV DUWHIDFWV WR H[SORUH� H[SDQG DQG H[SHULHQFH WKH VROXWLRQV WR WKH LGHQWLILHG

SUREOHPV�

x DV D SRZHUIXO FRPPXQLFDWLRQ PHGLXP WR VXSSRUW WKHLU FROODERUDWLYH LQWHUDFWLRQ LQ

RUGHU WR ¨JURZ© WKH VROXWLRQV WKURXJK LQFUHPHQWDO GHYHORSPHQW LQ D GLVWULEXWHG

HQYLURQPHQW�

7ZR H[DPSOHV RI WKH XVH RI 6325( IRU UHTXLUHPHQWV GHYHORSPHQW DUH JLYHQ LQ

VHFWLRQ ���� 7KH ILUVW H[DPSOH LV WKDW RI GHYHORSLQJ UHTXLUHPHQWV IRU DQ LQWHUDFWLYH

VRIWZDUH V\VWHP HPEHGGHG LQ DQ DXWRPDWLF WHOOHU PDFKLQH �$70�� $ FRPSDULVRQ EHWZHHQ

6325( DQG D YLHZSRLQW�RULHQWHG PRGHO� FDOOHG 925' >.6��@� RI UHTXLUHPHQWV

GHYHORSPHQW LV GLVFXVVHG� $QRWKHU H[DPSOH LV WKDW RI D ZDUHKRXVH LQYHQWRU\ LQIRUPDWLRQ

V\VWHP� $ XVH�FDVH GULYHQ DSSURDFK WR UHTXLUHPHQWV GHYHORSPHQW IRU WKLV DSSOLFDWLRQ LV

IRXQG LQ >-&-2��@� DQG WKLV LV FRPSDUHG ZLWK 6325(�

��� 5HTXLUHPHQWV (QJLQHHULQJ

,Q KLV FHOHEUDWHG SDSHU >%UR��@� )� %URRNV DUJXHG WKDW ¦>W@KH KDUGHVW VLQJOH SDUW RI

EXLOGLQJ D VRIWZDUH V\VWHP LV GHFLGLQJ SUHFLVHO\ ZKDW WR EXLOG� 1R RWKHU SDUW RI WKH

FRQFHSWXDO ZRUN LV VR GLIILFXOW DV HVWDEOLVKLQJ WKH GHWDLOHG WHFKQLFDO UHTXLUHPHQWV � 1R

RWKHU SDUW RI WKH ZRUN VR FULSSOHV WKH UHVXOWLQJ V\VWHP LI GRQH ZURQJ� 1R RWKHU SDUW LV

PRUH GLIILFXOW WR UHFWLI\ ODWHU§� ,QGHHG� D SRRU XQGHUVWDQGLQJ RI WKH QHHGV RI XVHUV KDV

EHFRPH WKH PDLQ FDXVH RI V\VWHP IDLOXUHV� 7KH GHWHFWLRQ DQG FRUUHFWLRQ RI HUURUV DULVLQJ

IURP VXFK SRRU XQGHUVWDQGLQJ LV RIWHQ WKH PRVW GLIILFXOW DQG H[SHQVLYH WDVN LQ 66'

>670��@� 7KH ZRUVW WKLQJ LV WKDW VXFK HUURUV PD\ UHPDLQ XQGHWHFWHG XQWLO V\VWHP

RSHUDWLRQ� WKHUHE\ SURYRNLQJ IDLOXUHV WKDW KDYH VHULRXV FRQVHTXHQFHV� HVSHFLDOO\ LQ VDIHW\

FULWLFDO V\VWHPV� 7KHUHIRUH� FDSWXULQJ WKH QHHGV RI XVHUV DFFXUDWHO\ LV D YLWDO FRPSRQHQW RI

VXFFHVVIXO VRIWZDUH V\VWHP�
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����� $Q 2YHUYLHZ RI 5HTXLUHPHQWV (QJLQHHULQJ

5HTXLUHPHQWV (QJLQHHULQJ �5(� W\SLFDOO\ UHIHUV WR WKDW SDUW RI WKH 66'� OLIH�F\FOH LQ

ZKLFK DSSOLFDWLRQ HQJLQHHUV LQYHVWLJDWH WKH QHHGV RI WKH XVHU FRPPXQLW\ DQG DEVWUDFW

IURP WKHVH QHHGV WR IRUP GHVFULSWLYH VSHFLILFDWLRQV IRU WKH GHYHORSPHQW RI VRIWZDUH

V\VWHPV� ,W LQYROYHV LQWHOOHFWXDOO\ FKDOOHQJLQJ DQG FUHDWLYH DFWLYLWLHV� DFNQRZOHGJHG WR EH

WKH PRVW FRVWO\ DQG HUURU�SURQH SDUWV RI 66'� $ V\VWHPDWLF SURFHVV LV QHHGHG IRU 5( WR

GHULYH WKH XVHUV© QHHGV IRU WKH VRIWZDUH V\VWHP WKDW LV WR EH GHYHORSHG� ,Q RUGHU WR

IDFLOLWDWH UHTXLUHPHQWV DFTXLVLWLRQ� WKLV SURFHVV LV FRQYHQWLRQDOO\ GLYLGHG LQWR D VHW RI

ZHOO�GHILQHG DFWLYLWLHV FKDUDFWHULVWLF RI DQ HQJLQHHULQJ GLVFLSOLQH� 7KH WHUP

¨UHTXLUHPHQWV© LV GHILQHG LQ ,(((�6WG�©���© DV IROORZV >,(((��@�

�� $ FRQGLWLRQ RU FDSDFLW\ QHHGHG E\ D XVHU WR VROYH D SUREOHP RU DFKLHYH DQ

REMHFWLYH�

�� $ FRQGLWLRQ RU FDSDELOLW\ WKDW PXVW EH PHW RU SURFHVVHG E\ D V\VWHP RU V\VWHP

FRPSRQHQW WR VDWLVI\ D FRQWUDFW� VWDQGDUG� VSHFLILFDWLRQ� RU RWKHU IRUPDOO\

LPSRVHG GRFXPHQWV�

�� $ GRFXPHQWHG UHSUHVHQWDWLRQ RI D FRQGLWLRQ RU FDSDELOLW\ DV LQ � RU ��

,Q WKLV WKHVLV� SHRSOH ZKR DUH HQJDJHG ZLWK WKHVH DFWLYLWLHV IRU XQGHUVWDQGLQJ DQG

DFTXLULQJ UHTXLUHPHQWV DUH UHIHUUHG WR DV SDUWLFLSDQWV� 7\SLFDOO\� WKH\ FRPH IURP WZR

FDPSV� D XVDJH FDPS� LQFOXGLQJ HQG�XVHUV RI WKH VRIWZDUH V\VWHP� PDQDJHUV DQG RWKHUV

DIIHFWHG E\ WKH V\VWHP� DQG D GHYHORSPHQW FDPS� LQFOXGLQJ DQDO\VWV DQG GHVLJQHUV

UHVSRQVLEOH IRU WKH V\VWHP GHYHORSPHQW� PDLQWDLQHUV LQ FKDUJH RI PDLQWDLQLQJ WKH

GHYHORSHG V\VWHP� DQG UHTXLUHPHQWV HQJLQHHUV HQDFWLQJ 5(� )RU UHDVRQV RI FRQYHQLHQFH�

WKH JHQHUDO WHUPV ¨XVHUV© DQG ¨GHYHORSHUV© ZLOO EH XVHG KHUH WR GHVFULEH SHRSOH IURP WKH

WZR FDPSV�
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6R IDU� WKHUH KDV EHHQ QR DJUHHPHQW RQ D VWDQGDUG GHILQLWLRQ RI 5(� )RU H[DPSOH� 3�

/RXFRSRXORV DQG 9� .DUDNRVWDV GHILQH 5( DV ¦WKH V\VWHPDWLF SURFHVV RI GHYHORSLQJ

UHTXLUHPHQWV WKURXJK DQ LWHUDWLYH FR�RSHUDWLYH SURFHVV RI DQDO\VLQJ WKH SUREOHP�

GRFXPHQWLQJ WKH UHVXOWLQJ REVHUYDWLRQV LQ D YDULHW\ RI UHSUHVHQWDWLRQ IRUPDWV� DQG

FKHFNLQJ WKH DFFXUDF\ RI WKH XQGHUVWDQGLQJ JDLQHG§ >/.��@� 7KLV GHILQLWLRQ LV FRQFHUQHG

PDLQO\ ZLWK WKH WHFKQLFDO LVVXHV RI HQDFWLQJ 5( IRU UHTXLUHPHQWV DFTXLVLWLRQ� 1RQ�

WHFKQLFDO LVVXHV� VXFK DV VRFLDO FRQWH[WV DQG FRJQLWLYH FRQFHUQV� DUH RQO\ SHULSKHUDOO\

LPSOLFDWHG LQ WKLV DFFRXQW WKURXJK WKH UHIHUHQFHV WR FR�RSHUDWLYH LQWHUDFWLRQ EHWZHHQ

SDUWLFLSDQWV DQG WR XQGHUVWDQGLQJ JDLQHG� %\ FRQWUDVW� DFFRUGLQJ WR -� %XEHQNR� 5( ¦FDQ

EH VDLG WR EH WKH DUHD RI NQRZOHGJH FRQFHUQHG ZLWK FRPPXQLFDWLQJ ZLWK RUJDQLVDWLRQDO

DFWRUV ZLWK UHVSHFW WR WKHLU YLVLRQV� LQWHQWLRQV� DQG DFWLYLWLHV UHJDUGLQJ WKHLU QHHG IRU

FRPSXWHU VXSSRUW� DQG GHYHORSLQJ DQG PDLQWDLQLQJ DQ DGHTXDWH UHTXLUHPHQWV

VSHFLILFDWLRQ RI DQ LQIRUPDWLRQ V\VWHP§ >%XE��@� 7KLV GHILQLWLRQ VXJJHVWV WKDW 5( VKRXOG

HPEUDFH QRW PHUHO\ WHFKQLFDO EXW DOVR PDQDJHULDO� RUJDQLVDWLRQDO� HFRQRPLF� VRFLDO LVVXHV

DQG SUREOHPV�

$OWKRXJK GHILQLWLRQV RI 5( YDU\� LW LV FRPPRQO\ DJUHHG WKDW 5( SOD\V D YHU\

FULWLFDO UROH LQ WKH GHYHORSPHQW RI DQ DSSURSULDWH VRIWZDUH V\VWHP ZLWK WKH UHTXLUHG

GHJUHH RI TXDOLW\ DVVXUDQFH >5RO��� /.��@� 5( LV FRQYHQWLRQDOO\ YLHZHG DV D SKDVH LQ WKH

HDUO\ VWDJH RI WKH OLIH F\FOH RI 66' >/.��� .6��� 66��@� ,W LV DVVXPHG WKDW WKH JDS

EHWZHHQ XVHUV DQG GHYHORSHUV FDQ EH QDUURZHG E\ REWDLQLQJ ZHOO�VWUXFWXUHG� ZHOO�

GHVFULEHG VSHFLILFDWLRQV RI WKH QHHGV RI XVHUV� *LYHQ WKH VSHFLILFDWLRQV� GHYHORSHUV FDQ

FRQILGHQWO\ FRQWLQXH WKH UHPDLQLQJ SKDVHV RI WKH 66' OLIH F\FOH DQG ILQDOO\ GHOLYHU WKH

V\VWHP� IXOO\ VDWLVI\LQJ WKH XVHUV© QHHGV� 7KLV OLQHDU GHSHQGHQF\ HPSKDVLVHV WKH

LPSRUWDQFH RI 5( LQ SDYLQJ WKH ZD\ IRU VXFFHVVIXO 66'�

,Q VSLWH RI LWV LPSRUWDQFH� WKH SURFHVV E\ ZKLFK UHTXLUHPHQWV DUH DSSUHKHQGHG DQG

DFTXLUHG LV SRRUO\ XQGHUVWRRG >)LQ��� %XE��@� ,Q RUGHU WR RYHUFRPH WKLV GHILFLHQF\� D
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PRGHO RI 5(3 LV QHHGHG� 0DQ\ SURFHVV PRGHOV VHUYLQJ WKLV SXUSRVH KDYH EHHQ SURSRVHG�

$FFRUGLQJ WR 0� 'RZVRQ©V FODVVLILFDWLRQ� HDFK RI WKHP IDOOV LQWR RQH RU PRUH RI WKH

IROORZLQJ FDWHJRULHV� SURGXFW�RULHQWHG� DFWLYLW\�RULHQWHG DQG GHFLVLRQ�RULHQWHG >'RZ��@�

7KHVH PD\ EH VXPPDULVHG DV IROORZV�

x 3URGXFW�RULHQWHG

7KLV NLQG RI PRGHO IRFXVHV RQ WKH SURGXFW RI 5(� ,W DLPV WR KHOS GHYHORSHUV WR

FRQVWUXFW FRUUHFW GHVFULSWLYH GRFXPHQWV >'%3��D� '%3��E� )+:��� .6��� //���

/+��� /RX��@� 0RVW VXFK PRGHOV GHFRPSRVH D URRW GHILQLWLRQ IURP WKH KLJKHVW OHYHO LQWR

D QXPEHU RI OHVV DEVWUDFW PRGXOHV LQ RUGHU WR XQGHUVWDQG WKH VWUXFWXUH DQG IXQFWLRQDOLW\ RI

WKH ZKROH VRIWZDUH V\VWHP ZKLFK LW LV SURSRVHG WR GHYHORS� 7KH FRPPRQ DVVXPSWLRQ LV

WKDW UHTXLUHPHQWV SUH�H[LVW DQG DUH KLGGHQ� DQG FDQ WKHQ EH UHWULHYHG IURP WKHLU VRXUFHV

EHIRUH EHLQJ IL[HG LQ WKH IRUP RI D GHVFULSWLYH UHSUHVHQWDWLRQ� :KHQ HQDFWHG E\ WKLV NLQG

RI PRGHO� WKH 5(3 FDQ EH UHJDUGHG DV D SURFHVV RI WUDQVIRUPLQJ LQIRUPDO� IX]]\

LQGLYLGXDO VWDWHPHQWV RI XVHUV© QHHGV WR D IRUPDO SUHFLVH GHVFULSWLRQ RI UHTXLUHPHQWV WKDW

LV XQGHUVWRRG E\ DOO SDUWLFLSDQWV� 7KH ILQDO UHVXOW RI WKLV WUDQVLWLRQ WDNHV WKH IRUP RI

UHTXLUHPHQWV VSHFLILFDWLRQV UHFRUGLQJ WKH XVHUV© QHHGV LQ D ZHOO�GHILQHG DQG ZHOO�

VWUXFWXUHG GHVFULSWLYH IRUPDW�

5HTXLUHPHQWV VSHFLILFDWLRQV DUH W\SLFDOO\ D NLQG RI SDSHU�EDVHG GRFXPHQWDWLRQ LQ

WKH IRUP RI WH[W RU GLDJUDPV� 5LJLG IRUPDOLW\ RI UHTXLUHPHQWV VSHFLILFDWLRQ LV XVXDOO\

UHTXLUHG LQ RUGHU WR FRQIRUP WR FHUWDLQ FKDUDFWHULVWLFV VXFK DV FRPSOHWHQHVV� FRUUHFWQHVV�

XQDPELJXLW\� XQGHUVWDQGDELOLW\� PRGLILDELOLW\ DQG FRQVLVWHQF\� WKRXJK PDQ\ RI WKHVH

TXDOLWLHV DUH YHU\ GLIILFXOW WR DFKLHYH DQG WHVW� ,Q DGGLWLRQ� IURP WKH SURGXFW�RULHQWHG

SHUVSHFWLYH� LW LV PDLQWDLQHG WKDW WKH GHVFULSWLRQ RI UHTXLUHPHQWV VKRXOG QRW LQYROYH DQ\

GHVLJQ GHWDLOV� GXH WR WKH FRQYHQWLRQDO ZLVGRP LQ 5( WKDW UHTXLUHPHQWV DUH FRQFHUQHG

ZLWK RQO\ ZKDW LV GHVLUHG ZLWKRXW UHIHUULQJ WR KRZ LW LV WR EH LPSOHPHQWHG >'DY��� +-���

.6��� 66��@�
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2QFH WKH VSHFLILFDWLRQV DUH DFFRPSOLVKHG� WKH\ PXVW EH VLJQHG RII E\ XVHUV DQG

GHYHORSHUV� 7KXV� WKH VSHFLILFDWLRQV QRW RQO\ EHFRPH D FRQWUDFW EHWZHHQ XVHUV DQG

GHYHORSHUV RQ DOO LVVXHV DVVRFLDWHG ZLWK WKH SUREOHP ZKLFK QHHG WR EH VROYHG E\ WKH

V\VWHP� EXW DUH DOVR XVHG DV D EOXHSULQW WR HQDEOH GHVLJQHUV WR GHYHORS WKH V\VWHP�

$OWKRXJK� D FKDQJH LQ WKH UHTXLUHPHQWV FDQ EH UHTXHVWHG DIWHU WKH VSHFLILFDWLRQ LV

ILQDOLVHG� HDFK DIWHU�WKH�IDFW FKDQJH ZLOO DGG WR WKH FRVWV DQG H[WHQG WKH VFKHGXOH�

x $FWLYLW\�RULHQWHG

$Q DFWLYLW\�RULHQWHG PRGHO FRQFHQWUDWHV RQ WKH SURFHVV RI 5( LWVHOI� ,W LV FRQFHUQHG

ZLWK ILQGLQJ DQG H[HFXWLQJ D VHW RI DFWLYLWLHV IRU UHTXLUHPHQWV DFTXLVLWLRQ >$QG��� .6���

/.��� 5HL��� 6'9��� 6XW��@� ,W LV EHOLHYHG WKDW HQJDJLQJ LQ WKHVH SUHVFULEHG DFWLYLWLHV

FDQ KHOS GHYHORSHUV WR FDSWXUH UHTXLUHPHQWV IURP XVHUV DQG UHSUHVHQW WKHP LQ IRUPDO

QRWDWLRQV� 7KHVH DFWLRQV DUH VHTXHQWLDO LQ QDWXUH DQG SURYLGH D WHPSODWH IRU WKH PDQXDO

PDQDJHPHQW RI SURMHFWV�

,Q WKLV W\SH RI PRGHO� WKH 5(3 LWVHOI LV W\SLFDOO\ VHSDUDWHG LQWR WKUHH VWDJHV�

GHILQLWLRQ� GHVFULSWLRQ DQG YDOLGDWLRQ >/.��� .6��@� WKRXJK GLIIHUHQW PRGHOV PD\ KDYH

WKHLU RZQ VHSDUDWLRQV� 7KH GHILQLWLRQ VWDJH GUDZV DWWHQWLRQ WR WKH QHHG WR XQGHUVWDQG WKH

SUREOHP GRPDLQ RI WKH V\VWHP WKDW LV WR EH GHYHORSHG� ,W LV SUHVXPHG WKDW� DIWHU WKLV VWDJH�

WKH GHYHORSHUV DUH ZHOO DZDUH RI WKH GRPDLQ NQRZOHGJH� 7KH GHVFULSWLRQ VWDJH DLPV WR

GRFXPHQW WKH XQGHUVWDQGLQJ RI UHTXLUHPHQWV JDLQHG IURP WKH SUHYLRXV VWDJH DW DQ

DSSURSULDWH OHYHO RI GHWDLO� 7KHVH GRFXPHQWV� H[SUHVVHG LQ D IRUPDO PDQQHU� DUH WKH PDLQ

FRPPXQLFDWLRQ PHGLXP EHWZHHQ GHYHORSHUV DQG XVHUV� )LQDOO\� DW WKH YDOLGDWLRQ VWDJH�

WKHUH VKRXOG EH D WKRURXJK FHUWLILFDWLRQ RI WKH GRFXPHQWHG UHTXLUHPHQWV WR HQVXUH

FRQVLVWHQF\ DQG FRPSOHWHQHVV� 7KH SXUSRVH RI WKLV VWDJH LV WR GHWHFW SUREOHPV LQ

UHTXLUHPHQWV GRFXPHQWV EHIRUH WKH GRFXPHQWV DUH XVHG E\ GHVLJQHUV DV D EOXHSULQW IRU WKH

GHYHORSPHQW RI WKH V\VWHP�
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'XH WR WKH GLIIHUHQFHV EHWZHHQ LQGLYLGXDO V\VWHPV LQ UHVSHFW RI VFRSH� REMHFWLYHV�

FRPSOH[LWLHV DQG GHOLYHUDEOHV� DQG WKH GLIIHUHQFH EHWZHHQ LQGLYLGXDO SHRSOH LQ UHVSHFW RI

WKHLU NQRZOHGJH DQG H[SHULHQFH� LW LV QRW VXUSULVLQJ WKDW GHYHORSHUV HPSOR\ PDQ\

GLIIHUHQW PHWKRGV WR VHUYH WKH SXUSRVH RI HDFK VWDJH LQ WKH 5(3 >/.��� *RJ��@� 'LIIHUHQW

SHRSOH XVXDOO\ HQDFW D SURFHVV WR WDFNOH D SUREOHP LQ GLIIHUHQW ZD\V� DQG HYHQ RQH

LQGLYLGXDO PD\ QRW EH FRQVLVWHQW LQ KLV�KHU FKRLFH RI SUREOHP�VROYLQJ VWUDWHJ\� 7KLV LV

EHFDXVH WKH PHWKRGV XVHG IRU HQDFWLQJ WKH DFWLYLWLHV RI D SURFHVV GHSHQG ODUJHO\ RQ WKH

VSHFLILF FRQWH[WV RI WKH SHRSOH LQYROYHG DQG WKH HQYLURQPHQW LQ ZKLFK WKH SURFHVV LV

HQDFWHG� ,I WKH VWLSXODWHG VWDJHV RI WKH DFWLYLW\�RULHQWHG PRGHOV DUH IROORZHG� LW LV DUJXHG

WKDW WKH QHHGV RI XVHUV FDQ EH FRUUHFWO\ FDSWXUHG� IRUPDOLVHG DQG UHSUHVHQWHG LQ

UHTXLUHPHQWV VSHFLILFDWLRQV�

x 'HFLVLRQ�RULHQWHG

8QOLNH WKH FRQWH[W�IUHH DFFRXQWV SURYLGHG E\ WKH SURGXFW� DQG SURFHVV�RULHQWHG

PRGHOV IRU 5(3� WKH GHFLVLRQ�RULHQWHG W\SH RI PRGHO FHQWUHV RQ WKH FRQWH[WXDO DVSHFW RI

GHFLVLRQ >$QG��� -3��� 5HL��� 5/��� 5RO��� 670��@� ,Q JHQHUDO� WKH FRQWH[W RI WKH

GRPDLQ NQRZOHGJH RI WKH VRIWZDUH V\VWHP XQGHU GHYHORSPHQW LV QRW FOHDU LQ DGYDQFH DQG

LV YHU\ XQSUHGLFWDEOH� 7KHUHIRUH� WKH GHFLVLRQ�RULHQWHG PRGHOV DUJXH WKDW GHYHORSHUV

VKRXOG EH DEOH WR UHDFW ZLWK IOH[LEOH DQDO\VLV GHFLVLRQV WR UDSLGO\ FKDQJLQJ VLWXDWLRQV� 7R

DFKLHYH WKLV� WKH HQDFWHG PRGHO VKRXOG DOORZ GHYHORSHUV WR DGYDQFH WKH 5(3 E\ WDNLQJ

DGYDQWDJH RI WKH GRPDLQ NQRZOHGJH WKDW WKH\ KDYH HVWDEOLVKHG E\ DQDORJ\ ZLWK WKH

SUHYLRXV VLWXDWLRQV LQ ZKLFK WKH\ KDYH EHHQ LQYROYHG� ,Q RWKHU ZRUGV� WKLV NLQG RI PRGHO

FRXSOHV WKH FRQWH[W RI WKH GRPDLQ NQRZOHGJH DVVRFLDWHG ZLWK D GHFLVLRQ WR WKH GHFLVLRQ

LWVHOI ZLWKLQ WKH 5(3� 6XFK PRGHOV H[SODLQ QRW RQO\ KRZ WKH SURFHVV LV FDUULHG RQ EXW DOVR
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ZK\ WKHUH LV D WUDQVIRUPDWLRQ RI WKH RXWSXW� RI WKH SURFHVV� $V D UHVXOW� WKH ULVN RI

PLVXQGHUVWDQGLQJ WKH XVHUV© QHHGV FDQ EH VLJQLILFDQWO\ UHGXFHG�

7\SLFDOO\� D GHFLVLRQ�RULHQWHG PRGHO� YLHZV WKH 5(3 DV D VHTXHQFH RI EXLOGLQJ

EORFNV� HDFK RI ZKLFK LV FRPSRVHG RI D VHW RI LQWHUUHODWHG FRQFHSWV� VXFK DV VLWXDWLRQ�

GHFLVLRQ� DFWLRQ DQG DUJXPHQW� ZKLFK FRQWULEXWH WR WKH FRQWH[W GHILQLWLRQ� $ VLWXDWLRQ LV

PRVW RIWHQ D SDUW RI WKH RXWSXW XQGHU GHYHORSPHQW DQG VHUYHV WR PDNH VHQVH RI KRZ D

GHFLVLRQ LV PDGH� $ GHFLVLRQ JXLGLQJ WKH 5(3 UHIOHFWV D FKRLFH WKDW GHYHORSHUV PDNH DW D

SDUWLFXODU WLPH LQ WKH 5(3� $Q DFWLRQ SHUIRUPLQJ D WUDQVIRUPDWLRQ RQ WKH RXWSXW FKDQJHV

WKH FRQWH[W RI WKH GRPDLQ NQRZOHGJH DQG PD\ UHYHDO QHZ VLWXDWLRQV WKDW LQ WXUQ DUH

VXEMHFWV IRU QHZ GHFLVLRQV� $UJXPHQWV DUH VWDWHPHQWV WKDW OHQG VXSSRUW WR RU GHWUDFW IURP

GHFLVLRQV ZLWKLQ D JLYHQ FRQWH[W� 'HYHORSHUV PDNH SURJUHVV LQ WKH 5(3 WKURXJK GHDOLQJ

ZLWK D FRQWH[W� WKDW LV� WDNLQJ WKH DSSURSULDWH GHFLVLRQ LQ WKH ULJKW VLWXDWLRQ RQ WKH EDVLV RI

WKH FXUUHQW GRPDLQ NQRZOHGJH� 'HYHORSHUV FDQ UHILQH WKH FRQWH[W E\ FRQVLGHULQJ YDULRXV

DOWHUQDWLYH VFHQDULRV� DOO RI ZKLFK KDYH D EHDULQJ RQ WKH GHFLVLRQ WR EH UHDFKHG LQ WKLV

FRQWH[W� ,Q RWKHU ZRUGV� WKH DLP RI GHFLVLRQ�RULHQWHG PRGHOV LV QRW RQO\ WR FDSWXUH WKH

DFWLYLWLHV SHUIRUPHG GXULQJ WKH 5(3 EXW DOVR WR UHFRUG ZK\ WKHVH DFWLYLWLHV DUH SHUIRUPHG

DQG ZKHQ� 6XFK DQ DSSURDFK LV LQWHQGHG WR PDNH LW SRVVLEOH WR GHWHUPLQH UHWURVSHFWLYHO\

ZKDW GHFLVLRQV ZHUH WDNHQ DQG ZKDW ZHUH WKH FRQWH[WV IRU WKHVH GHFLVLRQV� :LWK WKHVH

GHFLVLRQ�PDNLQJ EORFNV� LW LV DUJXHG WKDW UHTXLUHPHQWV FDQ EH XQGHUVWRRG DQG UHILQHG�

� 7KH RXWSXW RI D SURFHVV FDQ EH LQ GLIIHUHQW IRUPV� H�J� D SURWRW\SH� D FRQFHSWXDO VFKHPD� D ORJLFDO VFKHPD RU

WKH LPSOHPHQWHG VRIWZDUH V\VWHP >5RO��@� $OWKRXJK WKH FRQYHQWLRQDO RXWSXW RI 5(3 LV UHTXLUHPHQWV

VSHFLILFDWLRQV� KHUH ¦RXWSXW§ LV XVHG DV D EURDG WHUP WR LQFOXGH GLYHUVH RXWSXWV�

� 7KLV SDUDJUDSK LV EDVHG RQ WKH UHSRUWV RI D IDPRXV ORQJ�WHUP SURMHFW FDOOHG 1$785( �1RYHO $SSURDFKHV WR

7KHRU\ 8QGHUO\LQJ 5HTXLUHPHQWV (QJLQHHULQJ� >5RO��� 5RO��� -3��� -3��� -356��@� 7KH GHFLVLRQ�RULHQWHG

SURFHVV PRGHO SURSRVHG E\ WKLV SURMHFW LV RQH RI WKH PRVW LPSRUWDQW PRGHOV LQ WKLV DUHD�
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����� 'LIILFXOWLHV :LWKLQ WKH 5(3

$V GHVFULEHG DERYH� PDQ\ PRGHOV KDYH EHHQ SURSRVHG WR JXLGH WKH 5(3� +RZHYHU� LQ

PDQ\ FDVHV UHTXLUHPHQWV DUH VWLOO JDWKHUHG� DQDO\VHG DQG LPSOHPHQWHG WKURXJK D JUHDW

DPRXQW RI LQIRUPDO LQWHUDFWLRQ EHWZHHQ XVHUV DQG GHYHORSHUV� WULDO DQG HUURU� DQG WKH

LQJHQXLW\ RI D IHZ LQGLYLGXDOV >/.��@� 2QH RI WKH PDLQ UHDVRQV IRU WKLV LV WKDW PRVW

PRGHOV RI WKH 5(3 RIIHU GHYHORSHUV ZHOO�GHILQHG JXLGHOLQHV IRU VSHFLI\LQJ UHTXLUHPHQWV

UDWKHU WKDQ IRU VROYLQJ WKH SUDFWLFDO SUREOHPV DULVLQJ IURP GHYHORSLQJ UHTXLUHPHQWV� )RU

H[DPSOH� PDQ\ PRGHOV VXJJHVW WKDW GHYHORSHUV VKRXOG FROOHFW GRPDLQ NQRZOHGJH IURP

H[LVWLQJ GRFXPHQWV� EXW IHZ RI WKHP WHOO GHYHORSHUV ZKDW WR GR ZKHQ WKHVH GRFXPHQWV DUH

QRW FRQVLVWHQW ZLWK XVHUV© SUDFWLFHV� 7KH GRFXPHQWV PD\ VWLSXODWH D GHWDLOHG SURFHGXUH IRU

XVHUV WR IROORZ� EXW ZKDW WKH XVHUV DFWXDOO\ GR LQ SUDFWLFH PD\ UHIOHFW WKHLU SUHFLRXV

H[SHULHQFH DFFXPXODWHG GXULQJ PDQ\ \HDUV RI ZRUN� 'HYHORSHUV DUH RIWHQ SX]]OHG DW

KDYLQJ WR GHFLGH ZKLFK YLHZ RI XVHU SUDFWLFHV VKRXOG EH FRQVLGHUHG� ,Q HIIHFW� JLYHQ

GLIIHUHQW FRQWH[WV� GHYHORSHUV DUH UHTXLUHG WR WDNH SUDJPDWLF DFWLRQV WKDW DUH EHVW VXLWHG

IRU VROYLQJ SDUWLFXODU SUREOHPV� 6LQFH LW LV LPSRVVLEOH IRU WKH VXJJHVWHG JXLGHOLQHV IRU WKH

5(3 WR WDNH DOO SRVVLEOH FRQWH[WV RI XVHUV LQWR FRQVLGHUDWLRQ� LW LV QRW VXUSULVLQJ WKDW WKHVH

JXLGHOLQHV DUH RI OLPLWHG XVH LQ WKH UHDO ZRUOG�

,Q SUDFWLFH� WKHUH LV LQFUHDVLQJ FRQVHQVXV WKDW UHTXLUHPHQWV DUH QRW XVXDOO\ SUH�

H[LVWHQW DQG KLGGHQ LQ WKH H[SHUWV© KHDG ZDLWLQJ WR EH GXJ RXW DQG SXW LQWR WKH

VSHFLILFDWLRQ FDELQHW >%&'6��@� 1HLWKHU FDQ WKH\ EH FRPSOHWHO\ GHVFULEHG LQ DQ\ IRUP RI

ORJLFDO DOJRULWKP� 2Q WKH FRQWUDU\� UHTXLUHPHQWV DUH GHVLJQHG DQG GHYHORSHG WKURXJK WKH

SDUWLFLSDQWV© LQWHUDFWLRQ >%XE��@ DQG DUH DOZD\V OLDEOH WR FKDQJH� 7KH VLPSOH GLVWLQFWLRQ

EHWZHHQ ZKDW DQG KRZ �WUDGLWLRQDO LQ GLVFXVVLQJ VSHFLILFDWLRQ DQG LPSOHPHQWDWLRQ� LV

LQDSSURSULDWH DQG LQDGHTXDWH >'DY��� 6%��� 66��@ EHFDXVH FRPSOH[ UHTXLUHPHQWV DUH

UDUHO\ FRPSOHWH DQG DUH OLDEOH WR HYROYH IDVWHU WKDQ WKH 5(3 LWVHOI SURFHHGV >%XE��@�
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$V .� 5\DQ VWDWHG LQ >5\D��@� 5( LV ORFDWHG DW WKH LQWHUVHFWLRQ RI D IRUPDOO\ EDVHG

WHFKQRORJ\ DQG DQ HVVHQWLDOO\ LQIRUPDO ZRUOG� %\ FRQFHQWUDWLQJ RQO\ RQ WKH WHFKQLFDO

VLGH� PRVW PRGHOV RI WKH 5(3 KDYH OHIW GHYHORSHUV ZLWK D QXPEHU RI GLIILFXOWLHV ZKHQ

WKHVH PRGHOV DUH HQDFWHG LQ WKH UHDO ZRUOG� 7KHVH GLIILFXOWLHV PDLQO\ FRPH IURP WZR

VRXUFHV� WKH SURFHVV PRGHO LWVHOI DQG WKH SDUWLFLSDQWV LQYROYHG LQ WKH 5(3�

5( LV PRUH HDVLO\ GHVFULEHG E\ LWV SURGXFWV WKDQ LWV SURFHVV� &XUUHQW

XQGHUVWDQGLQJV RI WKH 5(3 DUH GRPLQDWHG E\ SKDVH�EDVHG PRGHOV� ZKHWKHU WKH\ EH

SURGXFW� DFWLYLW\ RU GHFLVLRQ RULHQWHG �VHH 6XEVHFWLRQ ������� LQ ZKLFK D GHJUHH RI UDWLRQDO

SODQQLQJ WKURXJK D ULJLG VHTXHQFH RI SUHVFULEHG SKDVHV LV DVVXPHG� 7KH FKDUDFWHU RI HDFK

SKDVH UHIOHFWV HQJLQHHULQJ SUDFWLFH� WKDW LV� WKH DSSOLFDWLRQ RI SURYHQ PHWKRGV� WHFKQLTXHV

DQG WRROV LQ D V\VWHPDWLF DQG FRVW�HIIHFWLYH IDVKLRQ� +RZHYHU� H[SHULHQFH VKRZV WKDW WKH

5(3 PLJKW QRW EH DV VLPSOH DV WKHVH WUDGLWLRQDO PRGHOV VXJJHVW� LQ SDUWLFXODU IRU RSHQ

UHTXLUHPHQWV ZKLFK DUH SRRUO\ XQGHUVWRRG DQG G\QDPLF >%OX��� *RJ��� +('��@�

7KH DFWXDO VLWXDWLRQ LV XVXDOO\ WKDW GHYHORSHUV� DFFRUGLQJ WR WKH GLIIHUHQW FRQWH[WV

LQYROYHG� H[SORLW GLYHUVH DFWLYLWLHV WR XQGHUVWDQG UHTXLUHPHQWV� 7KHVH DFWLYLWLHV FDQQRW

HDVLO\ EH LQYRNHG E\ IROORZLQJ D SUHGHILQHG RUGHU RU DQ DOJRULWKP� ,QVWHDG� WKH VHTXHQFH

PD\ EH GHFLGHG E\ DFFLGHQW DQG YDULHV LQ DFFRUGDQFH ZLWK GLIIHUHQW VLWXDWLRQV� $OVR� WKH

DFWLYLW\ XQGHUWDNHQ PD\ EULGJH VHYHUDO SKDVHV UDWKHU WKDQ EH FRQILQHG WR D VLQJOH SKDVH LQ

WKH 5(3� 7KLV LV LOOXVWUDWHG LQ WKH FDVH RI SURWRW\SLQJ WHFKQLTXHV WKDW LQYROYH ERWK KLJK�

OHYHO FRQFHSWXDO GHVLJQ DQG ORZ�OHYHO LPSOHPHQWDWLRQ� 7KHVH FDQQRW WKHQ EH DVVLJQHG WR

RQH SDUWLFXODU SKDVH� EXW DVVLVW WKH SHUIRUPDQFH RI WDVNV LQ VHYHUDO SKDVHV� DQDO\VLV�

GHVLJQ DQG YDOLGDWLRQ >$QG��� /.��@� ,Q IDFW� WKHUH LV D YHU\ SRSXODU WUHQG LQ WKH VRIWZDUH

FRPPXQLW\ WRZDUGV UHJDUGLQJ 66' DV D QRQ�OLQHDU SKDVH�EDVHG OLIH F\FOH >%RH��� /HK���

3UH��� 5DF��@� ,Q WKH VDPH PDQQHU� WKH 5(3 VKRXOG QRW EH UHVWULFWHG WR VWHS�E\�VWHS

DOJRULWKPV >*RJ��� 5\D��� 66��@�
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)XUWKHUPRUH� VLQFH 5( LV UHJDUGHG DV DQ HDUO\ VWDJH RI 66'� RQH RI WKH DLPV RI

PRVW WUDGLWLRQDO PRGHOV IRU WKH 5(3 LV WR IUHH]H WKH GRPDLQ NQRZOHGJH� )UHH]LQJ GRPDLQ

NQRZOHGJH LV HVVHQWLDO IRU VHQVLEOH XVH RI RUWKRGR[ WHFKQLTXHV LQ WKH UHPDLQLQJ VWDJHV RI

66'� VXFK DV GHVLJQ� LPSOHPHQWDWLRQ DQG YDOLGDWLRQ� LQ WKH VSHFLILHG GRPDLQ� RWKHUZLVH�

WKHVH WHFKQLTXHV DUH QRW DSSOLFDEOH� 7R DFKLHYH WKLV REMHFWLYH� PDQ\ PRGHOV IRU WKH 5(3

VHHN WR VSHFLI\ WKH GRPDLQ NQRZOHGJH LQ D IRUPDO RU VHPL�IRUPDO GHVFULSWLRQ� 6XFK

VSHFLILFDWLRQ FDQ QRW RQO\ FODULI\ WKH GHYHORSHUV© XQGHUVWDQGLQJ RI WKH GRPDLQ EXW DOVR

UHFRUG WKH XVHUV© QHHGV IRU WKH V\VWHP EHLQJ GHYHORSHG�

8QIRUWXQDWHO\� XVHUV© QHHGV DUH XVXDOO\ UHSUHVHQWHG E\ IUDJPHQWDU\� LQGLYLGXDO�

DPELJXRXV DQG XQRUJDQLVHG VWDWHPHQWV� 7KLV LV SDUWO\ EHFDXVH RI LQGXVWULDO VSHFLDOLVDWLRQ�

LQGLYLGXDO XVHUV� OLPLWHG E\ WKHLU RZQ SDUWLFXODU SURIHVVLRQDO NQRZOHGJH� DUH RQO\ IDPLOLDU

ZLWK LQGLYLGXDO SDUWV RI WKH ZKROH V\VWHP� ,W LV DOVR SDUWO\ EHFDXVH RI WDFLW NQRZOHGJH�

XVHUV DUH RIWHQ DEOH WR GR WKLQJV ZLWKRXW EHLQJ DEOH WR GHVFULEH SUHFLVHO\ DQG

V\VWHPDWLFDOO\ KRZ WKH\ GR WKHP >*RJ��@� )RU WKHVH UHDVRQV� LW LV YHU\ GLIILFXOW WR SUHYHQW

WKH GRPDLQ NQRZOHGJH IURP FKDQJLQJ� 0RUHRYHU� XVHUV© HQYLURQPHQWV DUH FKDUDFWHULVHG

E\ XQFHUWDLQW\� 1RW RQO\ WKH VROXWLRQ GRPDLQ �ZKHUH WKH UHDO QHHGV RI XVHUV DUH LGHQWLILHG

DQG UHSUHVHQWHG� EXW DOVR WKH SUREOHP GRPDLQ �WKH DSSOLFDWLRQ GRPDLQ ZKHUH WKH XVHUV©

QHHGV DUH SURGXFHG DQG XVHG� LV OLNHO\ WR FKDQJH� &� 3RWWV©V ILHOG VWXG\ VXUYH\ RI ��

VRIWZDUH�GHYHORSPHQW RUJDQLVDWLRQV FRQILUPHG WKDW LQ XVHUV© HQYLURQPHQWV� UHTXLUHPHQWV

FKDQJH UDSLGO\ >3RW��@� ,Q WKLV FRQWH[W� LW LV HYLGHQW WKDW FKDQJLQJ GRPDLQ NQRZOHGJH LV

WKH QRUP UDWKHU WKDQ WKH H[FHSWLRQ ZLWKLQ WKH 5(3 >+('��� 5/��@�

7KH HVVHQWLDO FRQWUDGLFWLRQ EHWZHHQ PRVW WUDGLWLRQDO PRGHOV DQG WKHLU SUDFWLFHV

RYHU WKH VWDWXV RI GRPDLQ NQRZOHGJH OHDGV WR D PDMRU JDS EHWZHHQ UHVHDUFK DQG SUDFWLFH�

'LIILFXOWLHV RI HQDFWLQJ WKHVH WUDGLWLRQDO PRGHOV LQ SUDFWLFH LQHYLWDEO\ HPHUJH�

2QH RI WKH PRVW LPSRUWDQW UHDVRQV IRU WKH JDS EHWZHHQ UHVHDUFK DQG SUDFWLFH LV WKDW

WUDGLWLRQDO PRGHOV IRU WKH 5(3 DUH FRQWH[W�IUHH� 0RVW SKDVHV RI D PDQXIDFWXULQJ SURFHVV
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DUH IRUPDOLVHG E\ DSSO\LQJ SURYHQ PHWKRGV� WHFKQLTXHV DQG WRROV LQ D V\VWHPDWLF DQG

FRVW�HIIHFWLYH IDVKLRQ� 7KH HQJLQHHULQJ GLVFLSOLQH FRQIHUV D ZHOO�GHILQHG FKDUDFWHU XSRQ

HDFK RI WKHVH SKDVHV� VR WKDW WKH\ FDQ EH UHSHDWHGO\ LQYRNHG ZLWKRXW WDNLQJ DFFRXQW RI

WKHLU FRQWH[W� +RZHYHU� WKH 5(3 GLIIHUV IURP D PDQXIDFWXULQJ SURFHVV� PRVW DFWLYLWLHV

LQYRNHG LQ WKH 5(3 DUH LQKHUHQWO\ LOO�GHILQHG DQG LOO�VWUXFWXUHG� DQG DUH KHQFH LQVHSDUDEOH

IURP WKHLU FRQWH[WV� HVSHFLDOO\ WKH VRFLDO FRQWH[W >*RJ��� +2556��@� 7KH\ DUH RIWHQ

DVVRFLDWHG ZLWK WKH NQRZOHGJH DQG H[SHULHQFH RI WKH DFWRUV ZKR XQGHUWDNH WKH DFWLYLWLHV�

DQG ZLWK WKH FRQWH[WV RI WKH RUJDQLVDWLRQV DQG HQYLURQPHQWV LQ ZKLFK WKH DFWLYLWLHV DUH

LQYRNHG� 6LQFH� LQ JHQHUDO� WKH ULJRURXV IRUPDOLVDWLRQ RI DFWLYLWLHV FDQQRW NHHS SDFH ZLWK

WKH UDWH RI FRQWH[WXDO FKDQJH RYHU WLPH� IRUPDOLVLQJ WKHVH FRQWH[W�GHSHQGHQW DFWLYLWLHV

ZLWKLQ WKH UDSLGO\ FKDQJLQJ UHDO ZRUOG UHPDLQV D PDMRU FKDOOHQJH IRU PRVW SURFHVV

PRGHOV� �)RU H[DPSOH� WKH DFWLYLW\ RI XQGHUVWDQGLQJ DQG HOLFLWLQJ UHTXLUHPHQWV IURP

GRFXPHQWV DQG XVHUV© VWDWHPHQWV LV YHU\ KDUG WR IRUPDOLVH� DW OHDVW ZLWK WKH FXUUHQW VWDWH�

RI�WKH�DUW WHFKQRORJ\��

,Q RUGHU WR DYRLG WKLV FRQWH[WXDO SUREOHP� WKH FRQYHQWLRQDO DSSURDFK LV WR YLHZ

WKHVH DFWLYLWLHV DW D KLJKHU�OHYHO DEVWUDFWLRQ ZKHUH WKH FKDQJH LV QR ORQJHU VLJQLILFDQW� %\

PHDQV RI VXFK DEVWUDFWLRQ� FRQWH[W�IUHH PRGHOV FDQ SURYLGH GHYHORSHUV ZLWK LQVWUXFWLRQ�

OLNH DEVWUDFW DFWLYLWLHV WR JXLGH WKH 5(3� VXFK DV ¨GHILQLWLRQ©� ¨HOLFLWDWLRQ©�

¨XQGHUVWDQGLQJ©� ¨VSHFLILFDWLRQ©� DQG VR RQ� 1R FRQWH[WXDO GHWDLOV KDYH WR EH FRQVLGHUHG LQ

WKHVH DEVWUDFW DFWLYLWLHV� VLQFH WKH\ DUH QRW WKH FRQFHUQ RI WKHVH PRGHOV� 7KH SURGXFW�

RULHQWHG DQG DFWLYLW\�RULHQWHG PRGHOV PHQWLRQHG DERYH DUH LQ SULQFLSOH EDVHG RQ WKLV

FRQWH[W�IUHH DEVWUDFWLRQ� $OWKRXJK WKHVH PRGHOV KDYH EHHQ JUDGXDOO\ LPSURYLQJ DQG DUH

GHILQLWHO\ KHOSIXO IRU GHYHORSLQJ ZHOO�GHILQHG DQG ZHOO�VWUXFWXUHG VRIWZDUH V\VWHPV� VRPH

UHVHDUFKHUV KDYH FRQILUPHG WKH GLIILFXOW\ RI HQDFWLQJ VXFK FRQWH[W�IUHH PRGHOV LQ WKH UHDO

ZRUOG >%XE��� (DV��� (0��� *RJ��� +('��� +2556��@� ,Q DGGLWLRQ� HYHQ WKRXJK

GHFLVLRQ�RULHQWHG PRGHOV WU\ WR WDNH WKH FRQWH[W LQWR DFFRXQW� WKH\ DUH VWLOO RI OLPLWHG XVH
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LQ D UHDO ZRUOG RI FRQVWDQW FKDQJH >5\D��@� 7KHVH PRGHOV EUHDN XS WKH 5(3 LQWR PDQ\

GHFLVLRQ�PDNLQJ EXLOGLQJ EORFNV� LQ HDFK RI ZKLFK WKH WHPSRUDO DVSHFW LV H[SOLFLWO\

PRGHOOHG� :LWKLQ HDFK EORFN� GHYHORSHUV� DIWHU PDNLQJ D FKRLFH� WDNH DQ DFWLRQ WR WUDQVIHU

WKH ROG RXWSXW WR D QHZ RXWSXW LQ RUGHU WR NHHS XS ZLWK WKH QHZ FRQWH[W RI WKH DSSOLFDWLRQ

GRPDLQ� +RZHYHU� WKH DSSOLFDWLRQ GRPDLQ RIWHQ FKDQJHV WRR IDVW� VR WKDW WKH QHZ FRQWH[W

HPHUJHV EHIRUH WKH WUDQVIRUPDWLRQ RI WKH RXWSXW LV ILQLVKHG� 7KLV PDNHV WKH QHZ RXWSXW

RXW�RI�GDWH DJDLQ LQ WKH QHZ FRQWH[W�

$ PRUH VHULRXV GLIILFXOW\ UHVXOWV IURP SRRU FRPPXQLFDWLRQ EHWZHHQ XVHUV DQG

GHYHORSHUV >%XE��� (DV��� 3RW��� 6RQ��� 670��� 93&��� =DY��@� ,W LV FRPPRQO\

UHFRJQLVHG WKDW XVHU SDUWLFLSDWLRQ LV KHOSIXO IRU UHTXLUHPHQWV GHYHORSPHQW� LQ SDUWLFXODU

IRU WKRVH V\VWHPV ZKRVH GRPDLQ NQRZOHGJH LV QRW ZHOO XQGHUVWRRG >(40��@� +RZHYHU� D

ZHOO�NQRZQ FRPPXQLFDWLRQ SUREOHP RFFXUV� XVHUV KDYH GRPDLQ�VSHFLILF NQRZOHGJH DQG

XVH WKH YRFDEXODU\ RI WKHLU GRPDLQ� ZKHUHDV GHYHORSHUV DUH IDPLOLDU ZLWK LQIRUPDWLRQ

UHTXLUHPHQWV PHWKRGRORJLHV DQG XVH WKH YRFDEXODU\ RI VRIWZDUH GHYHORSPHQW� 2Q WKH RQH

KDQG� XVHUV PD\ QRW EH DEOH WR H[SUHVV WKHLU QHHGV LQ WKH WHFKQLFDO WHUPV XQGHUVWRRG E\

GHYHORSHUV� 2Q WKH RWKHU KDQG� GHYHORSHUV PD\ KDYH GLIILFXOWLHV LQ XQGHUVWDQGLQJ WKH

SURIHVVLRQDO WHUPLQRORJ\ RI XVHUV� )RU H[DPSOH� REMHFW�RULHQWHG WHFKQLTXHV KDYH EHHQ

ZLGHO\ DSSOLHG WR VRIWZDUH HQJLQHHULQJ >%RR��� &<��� -DF��� -&-2��@� 'HYHORSHUV PD\

EH NHHQ WR XQGHUVWDQG UHTXLUHPHQWV LQ DQ REMHFW�RULHQWHG IDVKLRQ� +RZHYHU� LW LV YHU\

GLIILFXOW IRU XVHUV WR H[SUHVV WKHLU QHHGV LQ WHUPV RI REMHFWV DQG FODVVHV >%(��� 0F*���

26��� 3RW��D� =XF��@� $V D UHVXOW� WKH FRPPXQLFDWLRQ REVWDFOH EHWZHHQ GHYHORSHUV DQG

XVHUV LQHYLWDEO\ JLYHV ULVH WR HUURUV LQ XQGHUVWDQGLQJ WKH DFTXLUHG UHTXLUHPHQWV� 7KHVH

HUURUV� HPEHGGHG LQ WKH GHYHORSHG V\VWHP� VKRXOG KRSHIXOO\ EH GHWHFWHG EHIRUH WKH

V\VWHP LV LQ RSHUDWLRQ� 7KLV LV HVSHFLDOO\ LPSRUWDQW LQ WKH FDVH RI VDIHW\ FULWLFDO V\VWHPV�

7KH FRVW RI GHWHFWLQJ DQG FRUUHFWLQJ WKHVH HUURUV LV LQHYLWDEO\ YHU\ KLJK� 3UHYLRXV
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DWWHPSWV WR VROYH WKH FRPPXQLFDWLRQ SUREOHP KDYH VR IDU UHVXOWHG LQ OLWWOH SURJUHVV

WRZDUGV D VDWLVIDFWRU\ VROXWLRQ >670��@�

,Q DGGLWLRQ� PRVW DSSURDFKHV WR 5(3 DLP WR DFKLHYH DQ DJUHHG VHW RI UHTXLUHPHQW

VSHFLILFDWLRQV LQ WH[W DQG GLDJUDPV >3RK��@� 7KH\ VHHN WR GRFXPHQW UHTXLUHPHQWV LQ D

GHWDLOHG IDVKLRQ� +RZHYHU� SDSHU LV SDVVLYH DQG FDQ RQO\ VHUYH DV D UHSRVLWRU\ IRU

FROOHFWHG LQIRUPDWLRQ� ,W LV KDUG IRU XVHUV DQG GHYHORSHUV WR NQRZ ZKHWKHU RU QRW WKHUH DUH

GLIIHUHQFHV EHWZHHQ WKHLU LQWHUSUHWDWLRQV RI WKH VDPH WH[W� 0DQ\ XVHUV VLJQ RII

UHTXLUHPHQW VSHFLILFDWLRQV ZLWKRXW IXOO\ XQGHUVWDQGLQJ WKH LPSOLFDWLRQV� ,W LV XVXDOO\

GLIILFXOW IRU XVHUV WR YDOLGDWH WKH WHFKQLFDO GRFXPHQWDWLRQ XVHG E\ GHYHORSHUV DQG

GHVLJQHUV� ,Q IDFW� XVHUV FDQ RIWHQ LGHQWLI\ WKHLU WUXH UHTXLUHPHQWV RQO\ E\ H[SHULHQFLQJ

WKH RSHUDWLRQ RI WKH V\VWHP >+('��� 5/��� //��@� 7KLV LV EHFDXVH WKH\ DUH IDPLOLDU ZLWK

WKH RSHUDWLRQ IRU VROYLQJ D SUREOHP LQ SUDFWLFH� EXW DUH XQDEOH WR UHFRJQLVH LWV VSHFLDOLVHG�

DEVWUDFW GHVFULSWLRQ LQ WKH VSHFLILFDWLRQV IRU WKH V\VWHP�

0RVW SURFHVV PRGHOV IRU WKH 5(3 IDLO WR VXSSRUW JURXS ZRUN HIIHFWLYHO\ >%XE���

(DV��� -3��@� 7KH 5(3 LV GRPLQDWHG E\ SDUWLFLSDQWV IURP GLIIHUHQW EDFNJURXQGV� 7KH\

PD\ EH UHVSRQVLEOH IRU GLIIHUHQW JRDOV DQG PD\ QRW EH DZDUH RI HDFK RWKHU©V JRDOV� 7KH\

ZRUN WRJHWKHU WR HPERG\ WKHLU LQGLYLGXDO JRDOV LQWR WKH GHYHORSHG UHTXLUHPHQWV� %\

PHDQV RI WKH VXFFHVVLYH LQWHUDFWLRQV EHWZHHQ SDUWLFLSDQWV� UHTXLUHPHQWV DUH HYROYHG DQG

KRSHIXOO\ PRYH WRZDUG D FRQVHQVXV� �7KH WUHQG RI PRYLQJ WRZDUGV DQ DJUHHPHQW EHWZHHQ

SDUWLFLSDQWV LV KLJKOLJKWHG LQ RQH RI 5(©V WKUHH�GLPHQVLRQDO PRGHOV SURSRVHG LQ >3RK��@��

7KH HYROXWLRQ� HVSHFLDOO\ IRU RSHQ UHTXLUHPHQWV� PXVW EH VXSSRUWHG E\ FROODERUDWLYH

JURXS ZRUN EHWZHHQ SDUWLFLSDQWV�

,Q SUDFWLFH� WKH PHWKRG RI ZRUNLQJ FROODERUDWLYHO\ LQ D GLVWULEXWHG HQYLURQPHQW KDV

EHHQ DQ HFRQRPLFDOO\ QHFHVVDU\ DQG HIILFLHQW PHDQV RI SURGXFWLRQ LQ PRGHUQ LQGXVWULDO

VRFLHWLHV� $Q\ SURFHVV PRGHO IRU WKH 5(3 VKRXOG EH DEOH WR VXSSRUW� LQ DQ HIIHFWLYH DQG

HIILFLHQW PDQQHU� FROODERUDWLRQ DPRQJ SDUWLFLSDQWV LQ D GLVWULEXWHG HQYLURQPHQW�
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+RZHYHU� PRVW PRGHOV IRU WKH 5(3 DUH GHYHORSHU�FHQWUHG� LQ WKDW XVHUV DUH SDVVLYH DQG

QHHG RQO\ FRQWULEXWH WR LQIRUPDWLRQ SURYLVLRQ� ,W LV WKH GHYHORSHUV� ZKRVH SURIHVVLRQDO

H[SHULHQFH LV LQ GLIIHUHQW ILHOGV� VXFK DV FRPSXWHU VFLHQFH� ZKR GHWHUPLQH ZKDW

LQIRUPDWLRQ LV QHHGHG DQG KRZ WR LQWHJUDWH DQG HPERG\ WKH UHTXLUHG LQIRUPDWLRQ LQWR WKH

LQWHQGHG V\VWHP ><RX��@� 7KH\ ZDLW IRU XVHUV© FRQWULEXWLRQV EHIRUH SURFHHGLQJ ZLWK

IXUWKHU DFWLYLWLHV� 3URFHVV PRGHOV WKDW DUH FHQWUHG RQ WKH GHYHORSHUV© WDVNV FDQQRW HDVLO\

VXSSRUW JURXS ZRUN EHWZHHQ DOO SDUWLFLSDQWV LQ D FROODERUDWLYH IDVKLRQ�

$Q H[FHSWLRQ WR WKLV NLQG RI GHYHORSHU�FHQWUHG PRGHOV LV SURYLGHG E\ YLHZSRLQW�

RULHQWHG PRGHOV� LQ ZKLFK UHTXLUHPHQWV DUH GHYHORSHG RQ WKH EDVLV RI GLIIHUHQW

SHUVSHFWLYHV RU YLHZV GHVFULELQJ SDUWV RI WKH LQWHQGHG V\VWHP >.6��� 1--=+��@� 7KHVH

PRGHOV UHJDUG WKH FRPELQDWLRQ RI D SDUWLFLSDQW DQG KLV�KHU YLHZ DV D YLHZSRLQW� DQG VHHN

WR SURYLGH D IUDPHZRUN IRU RUJDQLVLQJ DQG VWUXFWXULQJ YLHZSRLQWV IRU UHTXLUHPHQWV

GHYHORSPHQW� 7KRXJK WKHVH PRGHOV LPSOHPHQW D JHQHUDO IHDWXUH RI JURXS ZRUN� WKH\ DUH

FDUULHG RXW LQ D FHQWUDOLVHG PDQQHU� 'HYHORSHUV DUH UHVSRQVLEOH IRU WKH LQWHJUDWLRQ RI DOO

YLHZSRLQWV� 7KH LQWHUDFWLRQ EHWZHHQ XVHUV DQG GHYHORSHUV LV WR D ODUJH H[WHQW VLPLODU WR

WKDW LQ RWKHU PRGHOV� H[FHSW WKDW LW FDQ FRQGXFWHG LQ D GLVWULEXWHG IDVKLRQ�

7KH FKDOOHQJH WKDW LV DGGUHVVHG LQ WKLV FKDSWHU LV WKDW RI SURYLGLQJ D IUDPHZRUN IRU

WKH 5(3 ZKLFK UHFRJQLVHV WKH GLIILFXOWLHV LGHQWLILHG DERYH DQG SURYLGHV SDUWLFLSDQWV ZLWK

DQ DOWHUQDWLYH PHDQV WR VXSSRUW WKHLU ZRUN LQ GHYHORSLQJ UHTXLUHPHQWV� 7R DFKLHYH WKLV

JRDO� UHHQJLQHHULQJ RI WKH 5(3 LV YLWDOO\ LPSRUWDQW�
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��� 5HHQJLQHHULQJ WKH 5(3

$V DOUHDG\ H[SODLQHG� WKH PDLQ FDXVH RI WKH GLIILFXOWLHV GHVFULEHG LQ WKH SUHYLRXV VHFWLRQ

LV WKDW PRVW PRGHOV IRU WKH 5(3 IDLO WR WDNH DFFRXQW RI WKH VLWXDWHGQHVV RI UHTXLUHPHQWV� -�

*RJXHQ DUJXHV WKDW UHTXLUHPHQWV DUH VLWXDWHG ¤ HPHUJHQW� ORFDO� FRQWLQJHQW� HPERGLHG�

RSHQ DQG YDJXH ¤ DQG FDQ RQO\ EH XQGHUVWRRG LQ UHODWLRQ WR WKH FRQFUHWH VLWXDWLRQ LQ

ZKLFK WKH\ RFFXU >*RJ��� *RJ��@� 7KLV VLWXDWHGQHVV GHPDQGV WKDW GHYHORSHUV VKRXOG WDNH

VXIILFLHQW DFFRXQW RI FRQWH[W LQ RUGHU WR VDWLVI\ WKH DFWXDO QHHGV RI XVHUV� VR WKDW WKH

GHYHORSHG V\VWHP FDQ VROYH WKH XVHUV© SUREOHPV LQ WKH UHDO ZRUOG� 7KH FRQWH[W IRU

UHTXLUHPHQWV LV WKH UHDO�ZRUOG HQYLURQPHQW LQ ZKLFK UHTXLUHPHQWV DUH GHYHORSHG DQG WKH

V\VWHP LV XVHG� 7KH HQYLURQPHQW LV GHHSO\ DIIHFWHG E\ LWV VRFLDO DQG RUJDQLVDWLRQDO

VWUXFWXUH DQG WKH SHRSOH WKHUHLQ�

(YHQ WKRXJK WKH LVVXH RI FRQWH[W KDV DWWUDFWHG ZLGHVSUHDG DWWHQWLRQ LQ WKH 5(

FRPPXQLW\ IRU PDQ\ \HDUV >%XE��� +('��� +2556��� 3RW��� 6LG��� 66��@� PRVW

PRGHOV IRU WKH 5(3 KDYH PDGH OLWWOH SURJUHVV RQ WKLV LVVXH GXH WR WKH GLIILFXOW\ RI

VXSSRUWLQJ VLWXDWHGQHVV E\ D VWHS�E\�VWHS DOJRULWKP >%/��� *RJ��@� 7R DYRLG EHLQJ

WUDSSHG LQ WKH VDPH VLWXDWLRQ WKDW OHDGV WR WKH SUDFWLFDO GLIILFXOWLHV RI WUDGLWLRQDO SURFHVV

PRGHOV� LW LV ZRUWK UHHQJLQHHULQJ WKH 5(3 IURP VFUDWFK E\ FRQVLGHULQJ WKH RULJLQDO

SURFHVV RI UHTXLUHPHQWV GHYHORSPHQW ZLWKRXW IROORZLQJ WKH DOJRULWKPV RI DQ\ SDUWLFXODU

PRGHO�

,Q WKLV WKHVLV� WKH WHUP ¨UHTXLUHPHQWV© LV GHILQHG DV ¦D FRQGLWLRQ RU FDSDELOLW\ WKDW

PXVW EH PHW RU SRVVHVVHG E\ D V\VWHP WR VDWLVI\ WKH FRQGLWLRQ RU FDSDFLW\ QHHGHG E\ D

XVHU WR VROYH D SUREOHP RU DFKLHYH DQ REMHFWLYH§ �SDUDSKUDVLQJ WKH GHILQLWLRQ LQ >,(((��@

FLWHG LQ 6HFWLRQ ������� 7KLV GHILQLWLRQ DFNQRZOHGJHV WKH XVHIXOQHVV RI GHVFULSWLYH

GRFXPHQWDWLRQ DV D UHVRXUFH IRU 5(� EXW GRHV QRW RYHUVWDWH WKH H[WHQW WR ZKLFK

UHTXLUHPHQWV FDQ EH FDSWXUHG YLD GRFXPHQWHG UHSUHVHQWDWLRQ GHVFULELQJ WKH EHKDYLRXU�
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SURSHUWLHV DQG FRQVWUDLQWV RI WKH V\VWHP ZKLFK LV WR EH GHYHORSHG >.6��� /.��� 66��@�

7UDGLWLRQDO GHILQLWLRQV RI UHTXLUHPHQWV DUH PRUH FRQFHUQHG ZLWK WKH DGYDQWDJHV RI XVLQJ

UHTXLUHPHQWV DV D FRQWUDFW EHWZHHQ XVHUV DQG GHYHORSHUV DQG DV D EOXHSULQW IRU GHVLJQHUV�

7KH GHILQLWLRQ DGRSWHG LQ WKLV WKHVLV� ZKLFK DWWHPSWV WR UHOLHYH RU HYHQ HOLPLQDWH WKH

GLIILFXOWLHV RI HQDFWLQJ WKH 5(3� LV PRUH FRQFHUQHG ZLWK WKH UHDO�ZRUOG FRQWH[W� VLQFH LW

DGGUHVVHV WKH SURGXFWLRQ DQG XVH RI UHTXLUHPHQWV IRU WKH LQWHQGHG V\VWHP LQ WKH UHDO

ZRUOG� ,W DOVR UHFRJQLVHV WKH LPSRUWDQFH RI UHFRQFLOLQJ VRFLDO DQG WHFKQLFDO LVVXHV LQ 5(�

,Q NHHSLQJ ZLWK WKLV GHILQLWLRQ� WKH SURFHVV RI GHYHORSLQJ UHTXLUHPHQWV DPRXQWV WR

WKH SURFHVV RI SURYLGLQJ VROXWLRQV WR LGHQWLILHG SUREOHPV WKDW DULVH LQ FRQFHLYLQJ WKH

LQWHQGHG DSSOLFDWLRQ LQ LWV GRPDLQ� 7KLV SUREOHP�VROYLQJ SURFHVV VKRXOG LQYROYH DOO

UHOHYDQW SDUWLFLSDQWV LQ RUGHU WR FROOHFW DOO QHFHVVDU\ LQIRUPDWLRQ� $Q LQIRUPDO DFFRXQW RI

KRZ WKLV SURFHVV DSSHDUV WR RSHUDWH LQ SUDFWLFH IROORZV EHORZ� /DWHU VHFWLRQV ZLOO GHVFULEH

WKH ZD\ LQ ZKLFK WKH VLWXDWHG SURFHVV RI UHTXLUHPHQWV HQJLQHHULQJ �6325(�� ZKHQ

FRPELQHG ZLWK '(0� FDQ VXSSRUW WKLV SURFHVV�

$W WKH RXWVHW� VRPH IUDJPHQWV DVVRFLDWHG ZLWK VROYLQJ WKH LGHQWLILHG SUREOHP

HPHUJH IURP WKH VXEFRQVFLRXV PLQGV RI LQGLYLGXDO SDUWLFLSDQWV LQ WKH IRUP RI FRQFHSWV�

LGHDV� LQWHQWLRQV� H[SHFWDWLRQV� H[SHULHQFHV� DQG VR RQ� 0DQ\ RI WKHVH IUDJPHQWV PD\ EH

DPELJXRXV� FKDRWLF� YDJXH DQG YHU\ GLIILFXOW WR DUWLFXODWH RU UHFRUG� ,Q RUGHU WR FODULI\

WKHVH IUDJPHQWV� SDUWLFLSDQWV PXVW XQGHUWDNH FHUWDLQ DFWLYLWLHV WKDW LQYROYH LQWHUDFWLQJ

ZLWK HDFK RWKHU DQG LQWURVSHFWLQJ DERXW WKHLU RZQ PHQWDO PRGHO� 9HU\ FRPPRQ DFWLYLWLHV

LQFOXGH� IRU H[DPSOH� LQWHUYLHZLQJ� EUDLQVWRUPLQJ� YLGHR UHFRUGLQJ >+2556��@�

SURWRW\SLQJ >$QG��� /5��� /XT��� 5/��@� JRDO DQDO\VLV >56%��@� IRUP DQDO\VLV�

VFHQDULR DQDO\VLV >+RO��� :3-+��@� DQG VR RQ� )RU WKH VDNH RI FRQYHQLHQFH� DV LQ

&KDSWHU �� WKH WHUP ¨LQWHUDFWLRQ© LV XVHG WR UHIHU WR ERWK LQWHUDFWLRQ DQG LQWURVSHFWLRQ�

:KHQ SDUWLFLSDQWV VWDUW WR LQWHUDFW ZLWK HDFK RWKHU� WKHLU LQGLYLGXDO IUDJPHQWV RI

NQRZOHGJH FKDQJH� VRPH RI WKHP GLVDSSHDU� EXW VRPH QHZ RQHV DOVR HPHUJH� 7KH PRVW
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VLJQLILFDQW FKDQJH DULVLQJ IURP WKH LQWHUDFWLRQ LV WKDW VRPH RI WKHVH IUDJPHQWV PRYH

WRZDUGV EHLQJ XQDPELJXRXV� RUGHUHG DQG FOHDU� 7KH LQWHUDFWLRQ LV FRQWLQXHG XQWLO VRPH

IUDJPHQWV ILQDOO\ EHFRPH LQWHOOLJLEOH WR DOO SDUWLFLSDQWV� DQG FDQ EH LGHQWLILHG DQG

UHSUHVHQWHG LQ WHUPV RI SULPDU\ HOHPHQWV DJUHHG DQG DSSUHKHQGHG E\ SDUWLFLSDQWV� 7KHVH

HOHPHQWV FRXOG� IRU H[DPSOH� WDNH WKH IRUP RI REMHFWV DQG FODVVHV LQ DQ REMHFW�RULHQWHG

PRGHO >%RR��@� HQWLWLHV DQG UHODWLRQV LQ DQ HQWLW\�UHODWLRQ PRGHO >&KH��@� YLHZSRLQWV LQ D

YLHZSRLQW�RULHQWHG PRGHO >.6��@� RU VLPSO\ VWDWHPHQWV LQ QDWXUDO ODQJXDJH� 1R PDWWHU

KRZ WKH\ DUH UHSUHVHQWHG� WKH LQWHOOLJLEOH HOHPHQWV DUH QRW IL[HG EXW DUH LQVWHDG OLDEOH WR

FKDQJH�

$V WKH LQWHUDFWLRQ FRQWLQXHV� PRUH DQG PRUH HOHPHQWV DUH REWDLQHG DQG FRXSOHG

ZLWK WKH H[LVWLQJ RQHV WR IRUP D ZHE RI LQWHUFRQQHFWHG HOHPHQWV� ,QFUHPHQWDOO\� WKLV ZHE

VKRXOG FRQYHUJH WR D SURYLVLRQDO VROXWLRQ WR WKH LGHQWLILHG SUREOHP� $W WKDW SRLQW�

UHTXLUHPHQWV SURYLGLQJ D VROXWLRQ WR WKH LGHQWLILHG SUREOHP DUH GHYHORSHG� :KLOVW WKHUH LV

QR VXFK FRQYHUJHQFH� WKH LQWHUDFWLRQ PXVW EH FRQWLQXHG XQWLO D SURYLVLRQDO VROXWLRQ

HPHUJHV� 2WKHUZLVH� UHTXLUHPHQWV IRU WKH LGHQWLILHG SUREOHP FDQQRW EH REWDLQHG DQG WKH

VXFFHVV RI 66' EHFRPHV SUREOHPDWLF� &OHDUO\� WKH SURYLVLRQDO VROXWLRQ LV QRW IL[HG� ,WV

)LJXUH ���� 5HTXLUHPHQWV IRUPXODWLRQ� IURP IUDJPHQWV WR UHTXLUHPHQWV

9DJXH

$PELJXRXV

)X]]\

&OHDU

8QDPELJXRXV

&HUWDLQ

)UDJPHQWV LQ

SDUWLFLSDQWV© PLQGV

5HTXLUHPHQWV LQ

SDUWLFLSDQWV© PLQGV
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LQWHJULW\ FRXOG EH XQGHUPLQHG RU LWV IRUP FKDQJHG DW DQ\ PRPHQW DV \HW PRUH LQWHOOLJLEOH

HOHPHQWV HPHUJH� 6HFWLRQ ��� ZLOO H[SODLQ KRZ (0 FDQ VXSSRUW WKH SURFHVV RI FRPSRVLQJ

IUDJPHQWV LQWR D SURYLVLRQDO VROXWLRQ LOOXVWUDWHG LQ )LJXUH ��� WKURXJK ¨VWUXFWXUDO

FRXSOLQJ© �DV GHVFULEHG LQ 6HFWLRQ �����

6XFK D 5(3 EDVHG RQ VWUXFWXUDO FRXSOLQJ� ZKHUHE\ QHZ HOHPHQWV DUH G\QDPLFDOO\

FRXSOHG ZLWK WKH H[LVWLQJ HOHPHQWV� LV GLIILFXOW WR DFKLHYH E\ WKH WUDGLWLRQDO WRS�GRZQ RU

ERWWRP�XS DSSURDFKHV WKDW DUH W\SLFDOO\ XVHG LQ PRGHOV IRU WKH 5(3� 7RS�GRZQ

GHFRPSRVLWLRQ SUHVXPHV WKDW WKH RUJDQLVDWLRQ RI IUDJPHQWV LV EURDGO\ HVWDEOLVKHG� DQG LV

QRW DSSOLFDEOH XQWLO WKH UHTXLUHPHQWV RI WKH GHYHORSLQJ V\VWHP DUH VXIILFLHQWO\ ZHOO

XQGHUVWRRG >%OX��@� %RWWRP�XS DQDO\VLV JHQHUDWHV IUDJPHQWV RI WKH UHTXLUHPHQW WKDW DUH

H[DFWO\ SUHVFULEHG� DQG DUH WKHUHIRUH QRW VXLWDEOH IRU UHSUHVHQWLQJ YDJXH� DPELJXRXV RU

IX]]\ UHTXLUHPHQWV�

2QH RI WKH SULQFLSOHV RI UHHQJLQHHULQJ WKH 5(3 LV WR LQFRUSRUDWH DFWLYLWLHV WKDW DUH

QRUPDOO\ XQGHUWDNHQ E\ SDUWLFLSDQWV WRJHWKHU ZLWK WKHLU FRQWH[W� ,W PXVW EH SRVVLEOH

ZLWKLQ WKH 5(3 WR DFFRPPRGDWH DQ\ LQWHUDFWLRQ ZKLFK LW LV ZLWKLQ WKH FRPSHWHQFH RI D

SDUWLFLSDQW WR FKRRVH DV WKH PRVW HIIHFWLYH ZD\ WR LPSURYH WKH FXUUHQW SURYLVLRQDO

VROXWLRQ� 1HLWKHU VSHFLILF DFWLRQV QRU WKHLU VHTXHQFH DUH ULJLGO\ VWLSXODWHG LQ DGYDQFH IRU

VHUYLQJ VXFK D SXUSRVH� ,QVWHDG� WKH GHYHORSPHQW RI UHTXLUHPHQWV LV IXOILOOHG WKURXJK

ZKDW /� $� 6XFKPDQ KDV FDOOHG ¨VLWXDWHG DFWLRQV©� LQ ZKLFK SHUIRUPDQFH LV PDWFKHG WR WKH

VSHFLILF WDVN VLWXDWLRQV H[LVWLQJ DW WKH WLPH >6XF��@� 7KH IDFW WKDW WKH LQWHUDFWLRQ EHWZHHQ

SDUWLFLSDQWV LV DSSURSULDWHO\ VLWXDWHG FRQWULEXWHV VLJQLILFDQWO\ WR WKH JURZWK RI

XQGHUVWDQGLQJ DQG H[SHULHQFH DV WKH LQWHUDFWLRQ FRQWLQXHV�

5HTXLUHPHQWV FDQQRW EH LVRODWHG IURP WKH VXEVHTXHQW GHYHORSPHQW DQG RSHUDWLRQ

RI D VRIWZDUH V\VWHP� $V H[SODLQHG HDUOLHU� UHTXLUHPHQWV DUH FORVHO\ DVVRFLDWHG ZLWK WKH

FRQWH[W RI XVH LQ ZKLFK WKH V\VWHP LV RSHUDWHG WR VROYH XVHUV© SUREOHPV� 2Q WKH RQH KDQG�

WKH V\VWHP LV LPSOHPHQWHG LQ RUGHU WR SURYLGH XVHUV ZLWK WKH VROXWLRQ UHSUHVHQWHG E\ WKH
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GHVFULSWLRQ RI WKH GHYHORSHG UHTXLUHPHQWV� 2Q WKH RWKHU KDQG� WKH GHYHORSHG UHTXLUHPHQWV

DUH YDOLGDWHG DQG FODULILHG WKURXJK WKH RSHUDWLRQ RI WKH V\VWHP LQ WKH UHDO ZRUOG� DQG WKH

RSHUDWLRQ PD\ LQ WXUQ EULQJ RXW WKH QHHG IRU QHZ UHTXLUHPHQWV RU D FKDQJH LQ ROG

UHTXLUHPHQWV� 7KH FRQWH[WXDO GHSHQGHQFH EHWZHHQ UHTXLUHPHQWV DQG WKH V\VWHP IRUFHV WKH

5(3 WR EH LQWHUWZLQHG ZLWK WKH SURFHVV RI 66' LQ D V\PELRWLF IDVKLRQ DV LOOXVWUDWHG LQ

)LJXUH ���� 7KH LQWHUGHSHQGHQF\ EHWZHHQ 66' DQG WKH 5(3 ILWV LQ ZHOO ZLWK WKH

LQFUHDVLQJO\ SRSXODU DUJXPHQWV WKDW WKH 5(3 LV QHYHU FRPSOHWH EXW VKRXOG EH FRQWLQXHG

WKURXJKRXW WKH ZKROH OLIH F\FOH RI 66' >%/��� &*&��� *RJ��� -3��� 5\D��@

7KH PHWDSKRU VKLIW LQ UHTXLUHPHQWV GHYHORSPHQW LV DQDORJRXV WR WKDW LQ VRIWZDUH

GHYHORSPHQW� ,Q >%UR��@� %URRNV KLJKOLJKWV WKH IDFW WKDW WKH EXLOGLQJ PHWDSKRU� ZKLFK

OLNHQV WKH ZD\ LQ ZKLFK VRIWZDUH LV FRQVWUXFWHG WR D EXLOGLQJ SURFHVV� KDV RXWOLYHG LWV

XVHIXOQHVV� VLQFH VRIWZDUH V\VWHPV KDYH EHFRPH VR FRPSOH[ WKDW WKH\ FDQQRW EH IXOO\

VSHFLILHG DQG GHVLJQHG LQ DGYDQFH� +H VXJJHVWV WKDW DQ\ VRIWZDUH V\VWHP VKRXOG EH JURZQ

E\ LQFUHPHQWDO GHYHORSPHQW� ,Q IDFW� WKH JURZLQJ PHWDSKRU VKRXOG EH DOVR DSSOLHG WR

UHTXLUHPHQWV GHYHORSPHQW� GXH WR WKH FRQWH[WXDO GHSHQGHQFH GHVFULEHG DERYH� ,W LV PRUH

DSSURSULDWH WR WKLQN RI GHYHORSLQJ LQFUHPHQWDO UHTXLUHPHQWV DV RSSRVHG WR HOLFLWLQJ RU

DFTXLULQJ RQHV IURP VRXUFHV GLUHFWO\� ZKLFK LV WKH XVXDO PHWKRG HPSOR\HG E\ PDQ\

3UREOHPV

�9HUVLRQ ��

3UREOHPV

�9HUVLRQ ��

3UREOHPV

�9HUVLRQ ��

3UREOHPV

�9HUVLRQ ��

3UREOHP GRPDLQ

5(3

6\VWHP

�9HUVLRQ ��

6\VWHP

�9HUVLRQ ��

6\VWHP

�9HUVLRQ ��

6ROXWLRQ GRPDLQ

66'

5HTXLUHPHQWV FXOWLYDWLRQ

6\VWHP RSHUDWLRQ

)LJXUH ��� 7KH LQWHUGHSHQGHQF\ EHWZHHQ 66' 	 5(3
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WUDGLWLRQDO PRGHOV IRU WKH 5(3 >'%3��D� '%3��E� )+:��� 5HL��� 6'9��� 6XW���

.6��@� 7KH FRQFHSW RI LQFUHPHQWDO GHYHORSPHQW LV FRQVLVWHQW ZLWK WKH FRQFHUQV RI

FKDQJLQJ UHTXLUHPHQWV >*RJ��� +('��@�

,W LV HYLGHQW WKDW WKH LQWHUDFWLRQ EHWZHHQ SDUWLFLSDQWV SURYLGHV WKH PDLQ LPSHWXV IRU

WKH SURFHVV RI GHYHORSLQJ UHTXLUHPHQWV GLVFXVVHG KHUH� $ ZHOO�NQRZQ GUDZEDFN RI PRVW

5( PRGHOV LV WKDW LW WDNHV WKH HIIHFWLYH LQWHUDFWLRQ EHWZHHQ SDUWLFLSDQWV IRU JUDQWHG� &�

3RWWV©V ILHOG VWXG\ VKRZV WKDW LQWHUDFWLRQ EUHDNGRZQ LV WKH PDMRU SUREOHP LQ WKH 5(3

>3RW��@� ,Q IDFW� WKH LQIRUPDWLRQ DULVLQJ IURP WKH LQWHUDFWLRQ EHWZHHQ SDUWLFLSDQWV LV WKH

PDLQ UHVRXUFH IRU UHTXLUHPHQWV GHYHORSPHQW� $ SURFHVV PRGHO VKRXOG QRW KLQGHU WKH

HPHUJHQFH RI WKH HVVHQWLDO LQIRUPDWLRQ� EXW VKRXOG IDFLOLWDWH VXFK HPHUJHQFH E\

VXSSRUWLQJ WKH LQWHUDFWLRQ EHWZHHQ SDUWLFLSDQWV DV PXFK DV SRVVLEOH� 5HFRJQLVLQJ WKLV

QHHG� WKHUHIRUH� WKH DOWHUQDWLYH IUDPHZRUN SURSRVHG LQ 6HFWLRQ ��� H[SORLWV FRPSXWHUV DV

WKH EHVW FRPPXQLFDWLRQ PHGLXP IRU DFKLHYLQJ WKLV SXUSRVH�

$QRWKHU LPSRUWDQW SULQFLSOH RI UHHQJLQHHULQJ WKH 5(3 LV WKDW WKH 5(3 LV JXLGHG E\

SDUWLFLSDQWV DQG QRW E\ D SURFHVV PRGHO� :LWKLQ PRVW PRGHOV� KXPDQ EHKDYLRXU LV

HPEHGGHG LQWR WKH PHFKDQLVP RI HQDFWLQJ WKH 5(3 E\ DVVXPLQJ WKH LQYDULDELOLW\ RI

KXPDQ IDFWRUV DQG WKH FRQWH[W RI UHTXLUHPHQWV� $OWKRXJK WKLV DVVXPSWLRQ UHGXFHV WKH

XQFHUWDLQW\ VXUURXQGLQJ KXPDQ EHLQJV DQG WKHLU HQYLURQPHQW� LW DFFRUGLQJO\ JHQHUDWHV D

JDS EHWZHHQ UHVHDUFK DQG SUDFWLFH� WKHUHE\ OHDGLQJ WR WKH GLIILFXOWLHV GLVFXVVHG LQ WKH

SUHYLRXV VHFWLRQ� 7KLV LV EHFDXVH WKH LQIOH[LEOH PHFKDQLVP KLQGHUV WKH HVVHQWLDO DELOLW\ RI

KXPDQ EHLQJV WR DFFRPPRGDWH WKHPVHOYHV WR WKH UDSLGO\ FKDQJLQJ HQYLURQPHQW� $V WKH

5(3 LV ORFDWHG DW WKH LQWHUVHFWLRQ RI IRUPDO DQG LQIRUPDO� RI REMHFWLYH DQG VXEMHFWLYH� DQG

RI WHFKQLFDO DQG QRQ�WHFKQLFDO DSSURDFKHV� LW QHHGV WR UHO\ WR D ODUJH H[WHQW QRW RQO\ RQ

WKH SDUWLFLSDWLRQ RI KXPDQ EHLQJV EXW DOVR RQ WKHLU DFFRPPRGDWLQJ QDWXUH� $Q\ SURFHVV

PRGHO VKRXOG UHFRJQLVH WKH H[LVWHQFH RI XQFHUWDLQW\� DQG PDNH GXH SURYLVLRQ WR

DXWRQRPRXV LQWHUSHUVRQDO LQWHUDFWLRQ WR WKLV HQG� )RU LQVWDQFH� LW LV QRW LQ JHQHUDO
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DSSURSULDWH WR SUHVXPH WKDW LQWHUSHUVRQDO LQWHUDFWLRQ LV VR UHOLDEOH WKDW LW FDQ EH UHSODFHG

E\ D PHFKDQLVP� ,W PD\ DOVR EH QHFHVVDU\ WR DOORZ KXPDQ LQWHUYHQWLRQ WR PLPLF WKH

XQUHOLDELOLW\ RI PHFKDQLVP� 7KLV HFKRHV 7XOO\©V FRQFHUQ IRU HQDFWLQJ D VRIWZDUH SURFHVV

PRGHO DV D V\PELRVLV RI KXPDQ DJHQW DQG FRPSXWHU WKDW GRHV QRW KLQW DW SDUWLFXODU UROHV

IRU HLWKHU SDUWQHU �VHH >7XO��@ FLWHG LQ 6HFWLRQ �������

,Q VSLWH RI WKH LPSRUWDQFH RI LQGLYLGXDO H[SHULHQFH DQG NQRZOHGJH� WKH WUDQVLWLRQ

IURP LQIRUPDO� IX]]\ VWDWHPHQWV WR IRUPDO� XQDPELJXRXV UHTXLUHPHQWV XVXDOO\ QHHGV WR EH

FDUULHG RXW WKURXJK LQWHUDFWLRQV EHWZHHQ DOO SDUWLFLSDQWV� 7KH GLIIHUHQW UHODWLRQVKLSV WKDW

FDQ VKDSH WKLV LQWHUDFWLRQ KDYH SURYLGHG WKH IRXQGDWLRQ IRU PRVW PRGHOV DQG PHWKRGV LQ

UHTXLUHPHQWV HQJLQHHULQJ� 7KHUH LV D SDUWLFXODUO\ VLJQLILFDQW GLVWLQFWLRQ EHWZHHQ

FRRUGLQDWLYH DQG VXERUGLQDWLYH UHODWLRQVKLSV� $ FRRUGLQDWLYH UHODWLRQVKLS VWUHVVHV WKH

LPSRUWDQFH RI XVHU SDUWLFLSDWLRQ LQ GHVLJQ� DQG SRVWXODWHV UHVSRQVLELOLWLHV IRU DOO WKH

SDUWLFLSDQWV� $ VXERUGLQDWLYH UHODWLRQVKLS DVVXPHV WKDW XVHUV VKRXOG EH UHVSRQVLEOH IRU

SURYLGLQJ DOO WKH NQRZOHGJH UHTXLUHG E\ GHVLJQHUV EHFDXVH RQO\ WKH\ NQRZ ZKDW WKH\

ZDQW�

7UDGLWLRQDO SDWWHUQV RI LQWHUDFWLRQ IDYRXU UHODWLRQVKLSV RI WKHVH WZR NLQGV� VLQFH

WKH\ SUHVXPH D FOHDUHU VHSDUDWLRQ EHWZHHQ DQDO\VLV� GHVLJQ DQG XVH WKDW PRGHUQ EXVLQHVV

SUDFWLFH DQG DVVRFLDWHG LQIRUPDWLRQ WHFKQRORJ\ SURPRWHV� ,Q WKH GHYHORSPHQW RI

LQIRUPDWLRQ V\VWHPV� LW LV VWDQGDUG SUDFWLFH IRU IHHGEDFN IURP XVHUV WR DIIHFW WKH SURGXFW�

7KLV IHHGEDFN RSHUDWHV ERWK LQ YDOLGDWLQJ DQG GHEXJJLQJ WKH RULJLQDO GHVLJQ� DQG LQ LWV

VXEVHTXHQW HQKDQFHPHQW� ,Q WKH FRQFXUUHQW HQJLQHHULQJ RI RWKHU SURGXFWV� WKH XVH RI

LQIRUPDWLRQ WHFKQRORJ\ KDV VXEYHUWHG WKH ULJLG VHTXHQWLDO VWDJHV RI WKH WUDGLWLRQDO GHVLJQ

SURFHVV� 7KH HDVH ZLWK ZKLFK GHVLJQ UHSUHVHQWDWLRQV FDQ EH YLVXDOLVHG DQG PRGLILHG

HQDEOHV ZLGHU DQG PRUH RSSRUWXQLVWLF LQWHUYHQWLRQ IURP DOO NLQGV RI SDUWLFLSDQWV� ,Q WKHVH

FRQWH[WV� WKH LQWHUDFWLRQ IRU GHYHORSLQJ UHTXLUHPHQWV EHFRPHV H[FHHGLQJO\ VXEWOH

>6.96��@� ,Q HIIHFW� WKH GHVLJQ RI D VRIWZDUH V\VWHP DQG WKH VKDSLQJ RI WKH UHTXLUHPHQWV
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VDWLVI\LQJ WKH QHHGV RI XVHUV RIWHQ KDYH WR EH QHJRWLDWHG LQ D V\PELRWLF IDVKLRQ� 7KH

LQWHUDFWLRQ DPRQJVW DOO SDUWLFLSDQWV WKDW LV DSSURSULDWH LQ WKLV FRQWH[W ZLOO EH FKDUDFWHULVHG

DV D FROODERUDWLYH UHODWLRQVKLS�

$ XVHIXO DQDORJ\ FDQ EH GUDZQ EHWZHHQ WKH UHODWLRQVKLSV RI DOO SDUWLFLSDQWV IRU

GHYHORSLQJ UHTXLUHPHQWV DQG WKH UHODWLRQVKLS EHWZHHQ D WHDFKHU DQG SXSLOV LQ D

FODVVURRP� $ VXERUGLQDWLYH UHODWLRQVKLS UHVHPEOHV WKH FRQWH[W RI D OHFWXUH FRQWH[W� ZKHUH

WKH WHDFKHU LPSDUWV NQRZOHGJH LQ WKH UROH RI WKH H[SHUW� DQG WKHUH LV QR SDUWLFLSDWLRQ IURP

WKH SXSLOV� $ FRRUGLQDWLYH UHODWLRQVKLS� LQ ZKLFK D ULJLG DJUHHPHQW VHWV RXW WKH UHVSHFWLYH

UHVSRQVLELOLWLHV RI GHVLJQHUV DQG XVHUV� UHVHPEOHV D WXWRULDO FRQWH[W LQ ZKLFK WKH WHDFKHU

LPSDUWV NQRZOHGJH WKURXJK D SUHVFULEHG SDWWHUQ RI VPDOO SUHVHQWDWLRQV� H[HUFLVHV IRU WKH

SXSLOV DQG HYDOXDWLRQ RI WKHLU SHUIRUPDQFH� $ FROODERUDWLYH UHODWLRQVKLS LV FRQFHUQHG QRW

RQO\ ZLWK UHVSRQVLELOLWLHV EXW DOVR ZLWK H[SHFWDWLRQV� EHOLHIV DQG RWKHU SV\FKRORJLFDO

VWDWHV WKDW PDNH GHYHORSLQJ E\ OHDUQLQJ PRUH IHDVLEOH DQG SRZHUIXO >'/��@� 7KH

DSSURSULDWH FRQWH[W IRU VXFK LQWHUDFWLRQ UHVHPEOHV D VHPLQDU� ZKHUH WKH SUHFLVH OHDUQLQJ

JRDOV DUH QRW VHW RXW LQLWLDOO\� DQG WKH NQRZOHGJH FRQWHQW LV VKDSHG G\QDPLFDOO\ E\ WKH

FRQWULEXWLRQV RI WKH SDUWLFLSDQWV� ,Q WKH VDPH ZD\ WKDW DOO WKUHH SDUDGLJPV FDQ EH XVHG LQ

RQH HGXFDWLRQDO FRQWH[W� HDFK RI WKH WKUHH GLIIHUHQW NLQGV RI UHODWLRQVKLS DPRQJVW DOO

SDUWLFLSDQWV FDQ EH UHSUHVHQWHG LQ WKH VDPH SURFHVV RI GHYHORSLQJ UHTXLUHPHQWV�

&ROODERUDWLYH UHODWLRQVKLSV DUH FRQFHUQHG ZLWK LQWHUDFWLRQ WKDW LV VRFLDOO\

GLVWULEXWHG� 7KH\ HQJDJH ZLWK LVVXHV RI VXEMHFWLYLW\ DQG REMHFWLYLW\ DVVRFLDWHG ZLWK

GLVWULEXWHG FRJQLWLRQ >+XW��@ DQG FRPPRQ NQRZOHGJH >&UR��� (GZ��@� 7KLV LQYROYHV D

UHDSSUDLVDO RI GLVWLQFWLRQV WKDW DUH WDNHQ IRU JUDQWHG LQ RWKHU FRQWH[WV� 7KHUH LV D SRWHQWLDO

IRU VHYHUDO NLQGV RI FRQIODWLRQ�

x EHWZHHQ WKH UROHV RI DOO SDUWLFLSDQWV�

x EHWZHHQ WKH SURSHUWLHV DVVRFLDWHG ZLWK LQGLYLGXDOV DQG ZLWK DUWHIDFWV�
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x EHWZHHQ WKH FKDUDFWHULVWLFV WR EH DWWULEXWHG WR WKH LQWHUQDO PLQG DQG WR WKH H[WHUQDO

HQYLURQPHQW�

,Q D FROODERUDWLYH UHODWLRQVKLS� WKHUH LV W\SLFDOO\ QR SRVVLELOLW\ RI UHO\LQJ HQWLUHO\

XSRQ FORVHG�ZRUOG UHSUHVHQWDWLRQV DQG SUHFRQFHLYHG SDWWHUQV RI LQWHUDFWLRQ� 7KH

LQWHUDFWLRQ EHWZHHQ DOO SDUWLFLSDQWV KDV WR EH VLWXDWHG LQWHOOLJHQW LQWHUDFWLRQ WKDW FDQ RQO\

EH SODQQHG LQ DGYDQFH WR D OLPLWHG GHJUHH� DQG GRPDLQ NQRZOHGJH IRU WKH SURFHVV RI

GHYHORSLQJ UHTXLUHPHQWV HPHUJHV RQ�WKH�IO\�

6XSSRUWLQJ WKH VLWXDWHGQHVV RI WKH 5(3 LV QRW D WULYLDO WDVN� )LUVWO\� DQ HQYLURQPHQW

WKDW HQDEOHV SDUWLFLSDQWV WR LQWHUDFW ZLWK HDFK RWKHU LQ D FROODERUDWLYH PDQQHU LV

QHFHVVDU\� $OO SDUWLFLSDQWV LQYROYHG LQ WKH 5(3 VKDUH WKH UHVSRQVLELOLW\ RI GHYHORSLQJ WKH

UHTXLUHPHQWV WKDW VDWLVI\ WKH XVHUV© QHHG WR VROYH SUREOHPV LQ WKH UHDO ZRUOG� 1RW RQO\

GHYHORSHUV EXW DOVR XVHUV DUH UHVSRQVLEOH IRU WKH VXFFHVV RI UHTXLUHPHQWV GHYHORSPHQW�

7KH PRVW FRPPRQ PHWKRG� FDOOHG LQWURVSHFWLRQ� WKDW LV HPEHGGHG LQ PRVW SURFHVV PRGHOV

IRU GHYHORSHUV WR FROOHFW LQIRUPDWLRQ DERXW WKH XVHUV© QHHGV DQG KDELW� FDQQRW VHUYH WKH

SXUSRVH RI VXSSRUWLQJ FROODERUDWLRQ >*RJ��@�

6HFRQGO\� HDFK SDUWLFLSDQW PXVW EH VXIILFLHQWO\ TXDOLILHG WR PDNH KLV�KHU DFWLRQV

DFFRXQWDEOH WR RWKHUV� &RQVLGHULQJ WKH DERYH H[DPSOH RI D FODVVURRP� FRPPRQ

NQRZOHGJH ZLOO REYLRXVO\ QRW EH HVWDEOLVKHG XQOHVV WKH WHDFKHU LV FDSDEOH RI WDNLQJ

DFWLRQV ZKLFK PDNH VHQVH WR D SXSLO� DQG YLFH YHUVD� 7KLV PD\ HQWDLO D FRRUGLQDWLYH

UHODWLRQVKLS� RU HYHQ D VXERUGLQDWLYH RQH LQ ZKLFK WKH UHVSRQVLELOLWLHV RI HDFK SDUWLFLSDQW

DUH VWLSXODWHG� 6LPLODUO\� ZLWKLQ WKH 5(3� LI D SDUWLFLSDQW LV LQFDSDEOH RI LQWHUDFWLQJ ZLWK

RWKHUV� LW LV LQHYLWDEOH WKDW LQIRUPDWLRQ SHUWLQHQW WR WKDW SDUWLFLSDQW ZLOO EH PLVVHG�

$FFRUGLQJO\� WKLV LV OLNHO\ WR JLYH ULVH WR PDMRU SUREOHPV� )RUWXQDWHO\� DGYDQFHV LQ HQG�

XVHU FRPSXWLQJ KDYH LQFUHDVLQJO\ UHGXFHG WKH SUREOHP RI LQFDSDELOLW\ >'/��@�
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1HHGOHVV WR VD\� WKH FUX[ RI VXSSRUWLQJ WKH VLWXDWHGQHVV RI WKH 5(3 UHVLGHV LQ WKH

FRQVWUXFWLRQ RI WKH SURYLVLRQDO VROXWLRQ LQ DQ RSHQ�HQGHG� LQWHUDFWLYH IDVKLRQ� 2EYLRXVO\�

LI D IL[HG SUREOHP GRPDLQ RI WKH DSSOLFDWLRQ LV VSHFLILHG� LW LV QRW WRR GLIILFXOW WR ILQG D

VROXWLRQ E\ PHDQV RI VR PDQ\ H[LVWLQJ WRROV DQG WHFKQLTXHV WKDW FRQWULEXWH WR WKH VHDUFK

SURFHVV� +RZHYHU� LQ RUGHU WR FRSH ZLWK WKH G\QDPLFV RI FRQWH[W� WKH VROXWLRQ WR WKH

LGHQWLILHG SUREOHP� DQG HYHQ WKH SUREOHP LWVHOI� PXVW NHHS FKDQJLQJ LQ UHVSRQVH WR QHZ

GRPDLQ NQRZOHGJH HPHUJLQJ IURP WKH LQWHUDFWLRQ EHWZHHQ SDUWLFLSDQWV� 7KHUHIRUH� WKH

VROXWLRQ QHHGV WR EH FRQVWUXFWHG LQFUHPHQWDOO\ DQG LQWHUDFWLYHO\� )HZ WRROV DQG PRGHOV

VXSSRUW WKH FRQVWUXFWLRQ RI D FKDQJLQJ VROXWLRQ� RU� PRUH SUHFLVHO\� RI FKDQJLQJ

UHTXLUHPHQWV� 7KLV LV SDUWO\ EHFDXVH RI WKH WHFKQLFDO GLIILFXOW\ LQ FRXSOLQJ WKH ROG VROXWLRQ

ZLWK D QHZ FRQWH[W�

2QH RI WKH PDLQ FRQWULEXWLRQV RI WKLV WKHVLV LV WR GHPRQVWUDWH WKDW WKH FRPSXWHU�

EDVHG LQWHUDFWLYH PRGHOOLQJ WHFKQLTXH GLVFXVVHG LQ &KDSWHU � KDV WKH SRWHQWLDO WR VXSSRUW

WKH VLWXDWHGQHVV RI WKH 5(3 LQ D VLJQLILFDQW ZD\� 7KH QH[W VHFWLRQ LQWURGXFHV D QRYHO

IUDPHZRUN IRU WKH 5(3 PRWLYDWHG E\ WKH SHUVSHFWLYH RQ UHHQJLQHHULQJ WKH 5(3 GHVFULEHG

KHUH� 7KH SULQFLSOHV DQG FRQFHSWV RI '(0 DUH DSSOLHG WR WKH IUDPHZRUN LQ RUGHU WR

SURYLGH D KXPDQ�FHQWUHG� FRPSXWHU�EDVHG HQYLURQPHQW WR VXSSRUW WKH 5(3�
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��� $ 6LWXDWHG 3URFHVV RI 5HTXLUHPHQWV (QJLQHHULQJ

'XH WR WKH QHHG WR PRGHO WKH UHDO ZRUOG LQ ZKLFK WKH WDUJHW V\VWHPV UHVLGH� WR PDQDJH

PDQ\ IUDJPHQWDU\ \HW LQWHUUHODWHG UHTXLUHPHQWV VWDWHPHQWV� DQG WR FRSH ZLWK FKDQJLQJ

DVVXPSWLRQV DQG SHUFHSWLRQV RI UHTXLUHPHQWV� WKH 5(3 PXVW EH VLWXDWHG DQG KXPDQ�

FHQWUHG� 7KLV VHFWLRQ SURYLGHV D QRYHO IUDPHZRUN IRU WKH VLWXDWHG SURFHVV RI UHTXLUHPHQWV

HQJLQHHULQJ� )LUVW� WKH IUDPHZRUN FDOOHG 6325( LV SURSRVHG� :LWKLQ WKLV IUDPHZRUN�

SHRSOH SDUWLFLSDWLQJ LQ WKH 5(3 DUH DEOH WR FXOWLYDWH UHTXLUHPHQWV WKURXJK FROODERUDWLYH

LQWHUDFWLRQ ZLWK HDFK RWKHU LQ RUGHU WR VROYH WKH LGHQWLILHG SUREOHPV� LQVWHDG RI VHDUFKLQJ

IRU UHTXLUHPHQWV LQ WKH ¨MXQJOH© RI XVHUV© QHHGV� 7KH HQYLURQPHQW VXSSRUWLQJ WKH

IUDPHZRUN LV HVWDEOLVKHG E\ DSSO\LQJ WKH SULQFLSOHV DQG FRQFHSWV RI '(0� %\ PHDQV RI D

FRPSXWHU�EDVHG LQWHUDFWLYH VLWXDWLRQ PRGHO �,60�� SDUWLFLSDQWV FDQ FROODERUDWLYHO\

LQWHUDFW ZLWK HDFK RWKHU WR ¨JURZ© UHTXLUHPHQWV LQ DQ LQFUHPHQWDO GHYHORSPHQW IDVKLRQ�

����� $ )UDPHZRUN IRU WKH 5(3

$FFRUGLQJ WR WKH GHILQLWLRQ RI UHTXLUHPHQWV DQG WKH SULQFLSOHV RI UHHQJLQHHULQJ WKH 5(3

SUHVHQWHG LQ WKH SUHYLRXV VHFWLRQ� UHTXLUHPHQWV PD\ EH VHHQ WR SURYLGH VROXWLRQV WR

LGHQWLILHG SUREOHPV� 7KH 5(3 EHJLQV LQ WKH SUREOHP GRPDLQ DVVRFLDWHG ZLWK WKH

UHTXLUHPHQWV RI WKH GHYHORSLQJ V\VWHP� 7KLV GRPDLQ LV JHQHUDOO\ LQIRUPDO� VLWXDWHG DQG

RSHQ WR WKH UHDO ZRUOG >*RJ��� %OX��@� KHQFH LW FDQQRW EH VSHFLILHG FRPSOHWHO\ LQ

DGYDQFH� ,QVWHDG� WKH GRPDLQ LV UHSUHVHQWHG E\ D VLWXDWHG� SURYLVLRQDO� VXEMHFWLYH� EXW

FRPSXWHU�EDVHG� PRGHO� ,W LV VLWXDWHG EHFDXVH LW LV UHSUHVHQWHG DV RUJDQLFDOO\ FRQQHFWHG WR

LWV UHIHUHQW �WKH GRPDLQ�� 6XFK FRQQHFWLRQ LV DFKLHYHG E\ EHLQJ FRQWLQXRXVO\ RSHQ WR

UHYLVLRQ WKURXJK D FRPSDULVRQ EHWZHHQ WKH H[SHULHQFHV RI LQWHUDFWLRQ ZLWK WKH GRPDLQ

DQG WKRVH RI LQWHUDFWLRQ ZLWK WKH PRGHO� $FFRUGLQJO\� WKH PRGHO LV QRW GLYRUFHG IURP WKH
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GRPDLQ� DV UHTXLUHG IRU D SUHFRQFHLYHG ¨V\VWHP© ZLWK ERXQGDULHV PDGH VKDUS E\ VRPH

IRUP RI LGHDOLVDWLRQ RU DEVWUDFWLRQ�

$ KXPDQ�FHQWUHG IUDPHZRUN� FDOOHG 6325(� IRU EXLOGLQJ VLWXDWHG PRGHOV IRU WKH

SURFHVV RI UHTXLUHPHQWV HQJLQHHULQJ� LV GHSLFWHG LQ )LJXUH ���� .H\ SUREOHPV RI WKH

GRPDLQ DUH LGHQWLILHG E\ WKH SDUWLFLSDQWV ZLWKLQ WKH JUH\ ER[ LQ )LJXUH ��� ZLWK UHIHUHQFH

WR WKHLU FRQFHUQV IRU WKH IXQFWLRQDO� QRQ�IXQFWLRQDO DQG HQWHUSULVH DWWULEXWHV RI WKH

GHYHORSLQJ V\VWHP� 7KH LGHQWLILFDWLRQ RI SUREOHPV FDQ RFFXU DW DQ\ WLPH GXULQJ WKH 5(3

DQG LV QHYHU UHJDUGHG DV EHLQJ FRPSOHWHG� $QRWKHU WZR LQSXWV RI WKH 6325( PRGHO DUH

WKH DYDLODEOH UHVRXUFHV DQG WKH FXUUHQW FRQWH[WV� 7KH UHVRXUFHV� VXFK DV GRFXPHQWV�

WHFKQRORJ\ DQG WKH SDVW H[SHULHQFHV RI SDUWLFLSDQWV� DUH XVHG E\ SDUWLFLSDQWV WR IDFLOLWDWH

WKH FUHDWLRQ RI WKH 6325( PRGHO©V RXWSXWV� 7KH FRQWH[WV� VXFK DV WKH RUJDQLVDWLRQ©V JRDOV

DQG SROLF\� DQG WKH UHODWLRQVKLSV EHWZHHQ SDUWLFLSDQWV� DFW DV PRWLYHV DQG FRQVWUDLQWV IRU

WKH SDUWLFLSDQWV LQ FUHDWLQJ WKH RXWSXWV� 7KHVH WKUHH NLQGV RI LQSXW PD\ LPSDFW RQ

GLIIHUHQW SDUWV RI WKH PRGHO DW GLIIHUHQW VWDJHV RI LWV HYROXWLRQ� 7KH DUURZV HQGLQJ DW WKH

LQVLGH RI WKH JUH\ ER[ LQ )LJXUH ��� FRQYH\ WKLV LGHD�

$ 6325( PRGHO KDV RXWSXWV RI IRXU NLQGV� 7KH PRVW LPSRUWDQW RQH FRQVLVWV RI

VROXWLRQV WR WKH LGHQWLILHG SUREOHPV� 7KHVH DUH GHYHORSHG E\ SDUWLFLSDQWV RQ WKH EDVLV RI

7KH LGHQWLILHG

SUREOHPV

&RQWH[WV
1HZ FRQWH[WV

3URYLVLRQDO VROXWLRQV

1HZ UHVRXUFHV

5HVRXUFHV

1HZ LGHQWLILHG SUREOHPV

5HTXLUHPHQWV

FXOWLYDWLRQ

)LJXUH ���� 7KH 6325( IUDPHZRUN
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WKH DYDLODEOH UHVRXUFHV DQG WKH FXUUHQW FRQWH[WV� 0RUHRYHU� WKH RWKHU RXWSXWV� LQFOXGLQJ

QHZ FRQWH[WV� QHZ UHVRXUFHV DQG QHZ SUREOHPV� FRPELQH ZLWK WKHLU HDUOLHU YHUVLRQV DQG

IRUP QHZ LQSXWV IRU FUHDWLQJ WKH QH[W RXWSXW� 7KDW LV WR VD\� DOO WKHVH FRQWH[WV� UHVRXUFHV

DQG LGHQWLILHG SUREOHPV� HYHQ GXULQJ WKH GHYHORSPHQW RI VROXWLRQV� DUH VWLOO PRGLILDEOH

DQG H[WHQVLEOH� ,Q YLHZ RI WKLV� SDUWLFLSDQWV FDQ GHYHORS UHTXLUHPHQWV LQ D VLWXDWHG PDQQHU

WR UHVSRQG WR WKH FKDQJHV LQ WKH FRQWH[WV� UHVRXUFHV DQG HYHQ WKH SUREOHPV WKHPVHOYHV�

7KLV LPSOLHV WKDW UHTXLUHPHQWV DUH DSW WR FKDQJH DOO WKH WLPH DQG WKXV DUH QHYHU

FRPSOHWHG� ,Q WKLV UHVSHFW� WKH 6325( IUDPHZRUN LV FRQVLVWHQW ZLWK -� *RJXHQ©V FRQFHUQ

IRU WKH VLWXDWHGQHVV RI UHTXLUHPHQWV >*RJ��@�

7KH 6325( IUDPHZRUN GHWHUPLQHV QHLWKHU VSHFLILF DFWLYLWLHV QRU WKHLU VHTXHQFH� ,Q

PDQ\ FDVHV� VHYHUDO SUREOHPV FDQ EH LGHQWLILHG VLPXOWDQHRXVO\� 6RPH PD\ EH YHU\

GLIILFXOW WR VROYH XQGHU WKH FXUUHQW FRQWH[WV DQG UHVRXUFHV� EXW RWKHUV DUH QRW� 6RPH DUH

LQWHUGHSHQGHQW DQG QHHG WR EH VROYHG FRQFXUUHQWO\� EXW VRPH FDQ EH VROYHG

LQGHSHQGHQWO\� 'LIIHUHQW SUREOHPV DUH OLNHO\ WR QHHG VROXWLRQ E\ GLIIHUHQW PHWKRGV� 1R

UXOH RU DOJRULWKP FDQ EH SRVWXODWHG LQ DGYDQFH WR WDNH DOO WKHVH IDFWRUV LQWR DFFRXQW� $

JHQHULF VWUDWHJ\ IRU WDNLQJ DFWLRQV LV ¨GLYLGH DQG FRQTXHU©� ZKHUH WKH KLJKHVW SULRULW\ LV WR

XQGHUWDNH DFWLRQ IRU WKH HDVLHVW SUREOHP� %XW WKLV LV QRW D JROGHQ UXOH� 3DUWLFLSDQWV PXVW

VWLOO WDNH WKHLU FXUUHQW FRQWH[W DQG DYDLODEOH UHVRXUFHV LQWR FRQVLGHUDWLRQ LQ RUGHU WR FRSH

ZLWK WKH GLYHUVH LVVXHV DULVLQJ IURP WKH GHYHORSPHQW RI VROXWLRQV�

7KH FHQWUDO DFWLYLW\ LQ WKH 6325( IUDPHZRUN LV WKH UHTXLUHPHQWV FXOWLYDWLRQ� LQ

ZKLFK SDUWLFLSDQWV LQWHUDFW ZLWK HDFK RWKHU DQG ZLWK WKHLU HQYLURQPHQWV WR GHYHORS

UHTXLUHPHQWV� L�H� WKH HPHUJLQJ VROXWLRQV WR WKH LGHQWLILHG SUREOHPV� 7KH WHUP

¨FXOWLYDWLRQ© LV XVHG WR FRQYH\ WKH LGHD WKDW UHTXLUHPHQWV �OLNH SODQWV� VKRXOG JURZ

JUDGXDOO\ UDWKHU WKDQ EH FRQMHFWXUHG IURP WKHLU LQLWLDOO\ IUDJPHQWDU\� FKDRWLF DQG UDSLGO\

FKDQJLQJ VWDWHV� ,W DOVR HPSKDVLVHV WKH XVH RI GHOLEHUDWH GHVLJQ DFWLYLWLHV E\ SDUWLFLSDQWV

RQ WKH EDVLV RI WKHLU FRQWH[WV DQG DYDLODEOH UHVRXUFHV LQ RUGHU WR GHYHORS UHTXLUHPHQWV LQ
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DQ HIIHFWLYH DQG HIILFLHQW IDVKLRQ� 6RPH PRGHOV IRU WKH 5(3 DVVXPH WKDW UHTXLUHPHQWV DUH

SUH�H[LVWHQW EXW KLGGHQ LQ VRPH VRXUFHV >/.��� 66��@� MXVW OLNH JURZQ SODQWV LQ D KXJH

MXQJOH� 7KH SXUSRVH RI EXLOGLQJ WKHVH PRGHOV LV WR VHDUFK IRU �HOLFLW� WKH ULJKW SODQWV

�UHTXLUHPHQWV� LQ �IURP� WKH MXQJOH �DYDLODEOH VRXUFHV� VXFK DV GRFXPHQWDWLRQ DQG WKH

H[SHUWLVH RI XVHUV�� 7\SLFDOO\� WKH MXQJOH LV D PL[WXUH RI QXPHURXV NLQGV RI HOHPHQWV WKDW

DUH IOXFWXDWLQJ LQ UHVSRQVH WR WKH FKDQJHV LQ WKHLU HQYLURQPHQW� ,W LV FOHDU WKDW VHDUFKLQJ LQ

VXFK D MXQJOH IRU RQH HOHPHQW� ZKLFK KDV QHYHU EHHQ VHHQ EHIRUH DQG PLJKW NHHS

FKDQJLQJ DOO WKH WLPH� UHPDLQV D YHU\ GLIILFXOW FKDOOHQJH >/.��� %XE��@�

7KH FRQFHSW RI UHTXLUHPHQWV FXOWLYDWLRQ� XQOLNH WKDW RI VHDUFKLQJ IRU UHTXLUHPHQWV

LQ D MXQJOH� UHIHUV WR WKH ¨JURZLQJ© RI UHTXLUHPHQWV IRU WKH GHYHORSLQJ V\VWHP E\

SDUWLFLSDQWV WKHPVHOYHV WKURXJK WKHLU FROODERUDWLYH LQWHUDFWLRQ� 7KH FXOWLYDWLQJ SURFHVV

IRFXVHV RQ QHLWKHU WKH SUREOHP GRPDLQ QRU WKH VROXWLRQ GRPDLQ EXW LQVWHDG RQ WKH

LQWHUDFWLRQ WKURXJK ZKLFK SDUWLFLSDQWV VHHN WR VROYH WKH LGHQWLILHG SUREOHPV RQ WKH EDVLV

RI WKHLU FXUUHQW FRQWH[W DQG DYDLODEOH UHVRXUFHV� )RU H[DPSOH� OHW XV FRQVLGHU WKH

GHYHORSPHQW RI D VLPSOLILHG DXWRPDWHG WHOOHU PDFKLQH �$70� ZKLFK FRQWDLQV DQ

HPEHGGHG VRIWZDUH V\VWHP WR GULYH WKH PDFKLQH KDUGZDUH DQG WR FRPPXQLFDWH ZLWK WKH

EDQN©V FXVWRPHU GDWDEDVH� ,Q RUGHU WR DFTXLUH WKH UHTXLUHPHQWV RI WKH VRIWZDUH V\VWHP� D

SUREOHP RI DFFHVVLQJ WKH VHUYLFH LV LGHQWLILHG� 7KH SDUWLFLSDQWV UHOHYDQW WR WKH LGHQWLILHG

SUREOHP� VXFK DV FXVWRPHUV� EDQN VWDIIV� PDFKLQH GHVLJQHUV� GDWDEDVH PDQDJHUV� VHFXULW\

RIILFHUV� VRIWZDUH GHVLJQHUV DQG VR RQ� PXVW ZRUN WRJHWKHU WR VROYH WKH SUREOHP� 7KH

VROXWLRQ LV QRW ORFDWHG LQ VRPHRQH©V KHDG EXW LV VRFLDOO\ GLVWULEXWHG DFURVV DOO SDUWLFLSDQWV�

$OVR� LW LV IRUPHG DQG VKDSHG WKURXJK WKH LWHUDWLYH DQG FUHDWLYH DFWLYLWLHV LQYRNHG E\

SDUWLFLSDQWV LQ WKHLU LQWHUDFWLRQ ZLWK HDFK RWKHU� ,Q WKLV VHQVH� UHTXLUHPHQWV DUH FXOWLYDWHG

E\ SDUWLFLSDQWV WKURXJK D YDULHW\ RI SXUSRVHIXO DFWLYLWLHV�

7KH ZRUN RI UHTXLUHPHQWV FXOWLYDWLRQ FDQ EH IRFXVHG IXUWKHU RQ LQGLYLGXDO

SDUWLFLSDQWV� :LWKLQ WKH 5(3� HDFK SDUWLFLSDQW KDV KLV�KHU RZQ LQGLYLGXDO LQVLJKW LQWR WKH
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LGHQWLILHG SUREOHPV DQG WKHLU VROXWLRQV� 7KLV LQVLJKW LV EDVHG RQ WKH SDUWLFLSDQWV© YDULRXV

FRQWH[WV DQG DYDLODEOH UHVRXUFHV� ,W LV FOHDU WKDW LQGLYLGXDO LQVLJKW LV RIWHQ RI OLPLWHG XVH

DQG LQHYLWDEO\ KDV D ELDV� )RU H[DPSOH� LQ WKH $70 H[DPSOH PHQWLRQHG DERYH� IRU

UHDVRQV RI VHFXULW\� EDQN VWDII PD\ GHPDQG PRUH ULJRURXV VHFXULW\ FKHFNLQJ IRU DFFHVV WR

WKH VHUYLFH SURYLGHG E\ DQ $70 PDFKLQH� %XW IURP WKH FXVWRPHU©V YLHZSRLQW� WKH

FRQYHQLHQFH RI XVLQJ WKH VHUYLFH PLJKW EH WKH PDLQ FRQFHUQ�

����� $SSO\LQJ '(0 WR 6325(

7KHUH DUH VHYHUDO DSSURDFKHV WR FXOWLYDWLQJ UHTXLUHPHQWV� EXW RQH RI WKH PRVW HIILFLHQW

DQG FRVW�HIIHFWLYH ZD\V LV E\ FRPSXWHU�VXSSRUWHG PRGHOOLQJ� &RQYHQWLRQDO FRPSXWHU�

EDVHG PRGHOOLQJ LV EHWWHU RULHQWHG WRZDUGV DVVLVWLQJ VXERUGLQDWLYH DQG FRRUGLQDWLYH�

UDWKHU WKDQ FROODERUDWLYH� UHODWLRQVKLSV� 7R IXOO\ VXSSRUW WKH FROODERUDWLYH LQWHUDFWLRQ

EHWZHHQ SDUWLFLSDQWV GLVFXVVHG DERYH� LW LV HVVHQWLDO WR HVWDEOLVK DQ LQGLYLGXDO ,60 IRU

HDFK SDUWLFLSDQW ZLWKLQ D GLVWULEXWHG HQYLURQPHQW WKDW�

x DOORZV GDWD DERXW UHTXLUHPHQWV WR EH FROOHFWHG LQ VXFK D ZD\ WKDW SDUWLFLSDQWV DUH

HQJDJHG LQ DFWLYLWLHV LQ WKHLU FXVWRPDU\ FRQWH[W >*RJ��� /.��@�

x PDNHV LW SRVVLEOH WR H[SORUH DQG H[SHULPHQW ZLWK LQGLYLGXDO LQVLJKWV IRU GLIIHUHQW

SDUWLFLSDQWV�

x SURYLGHV IRU RSHQ�HQGHG LQWHUDFWLRQ�

*LYHQ WKH SULQFLSOHV DQG FRQFHSWV RI '(0 GHVFULEHG LQ &KDSWHU �� HDFK SDUWLFLSDQW

FDQ FRQVWUXFW DQ ,60 ZLWKLQ DQ LQWHUDFWLYH� GLVWULEXWHG HQYLURQPHQW VXSSRUWHG E\

GWNHGHQ� $FFRUGLQJ WR WKH SULQFLSOHV RI 6325(� WKH FXOWLYDWLRQ RI UHTXLUHPHQWV KDV WR

VWHP IURP D UHSUHVHQWDWLRQ RI WKRVH LGHQWLILHG IUDJPHQWV WKDW DUH SHUWLQHQW WR WKH LGHQWLILHG

SUREOHP EHLQJ DGGUHVVHG� 7KLV UHSUHVHQWDWLRQ ZLOO WDNH WKH IRUP RI D VHHG ,60 WKDW

LQFRUSRUDWHV PDWWHU�RI�IDFW REVHUYDWLRQV RI WKH FXUUHQW FRQWH[W� $Q ,60 WR UHSUHVHQW WKHVH
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REVHUYDWLRQV ZLOO VXSSO\ D YLVXDO UHSUHVHQWDWLRQ IRU WKRVH LGHQWLILHG IUDJPHQWV�

3DUWLFLSDQWV FDQ WKXV LQWHUDFW ZLWK WKHLU RZQ ,60 WR H[WHQG� H[SDQG DQG H[SORUH WKHLU

LQGLYLGXDO LQVLJKWV WKURXJK ¨ZKDW LI© H[SHULPHQWV UHVHPEOLQJ LQWHUDFWLRQ ZLWK D

VSUHDGVKHHW� 7KH DFFXPXODWHG UHVXOWV RI H[SHULPHQWV QRW RQO\ FKDQJH WKH SDUWLFLSDQW©V

LQGLYLGXDO LQVLJKW LPPHGLDWHO\ EXW DOVR DUH VWRUHG LQ WKH PHPRU\ RI WKH SDUWLFLSDQW� 7KH

ODWWHU LV WKH PRVW LPSRUWDQW UHVRXUFH XVHG E\ WKH SDUWLFLSDQW IRU WDNLQJ VLWXDWHG DFWLRQV�

,Q HIIHFW� WKLV H[SHULPHQWDO LQWHUDFWLRQ� XVLQJ WKH FRPSXWHU DV D PRGHOOLQJ PHGLXP�

FDQ ¤ ZKHQ LQWHJUDWHG ZLWK RWKHU PHWKRGV ¤ SURYLGH PRUH DFFXUDWH DQG PRUH SRZHUIXO

UHVRXUFHV IRU GHYHORSLQJ VROXWLRQV WR WKH LGHQWLILHG SUREOHPV� ,Q WKLV VHQVH� LQWHUDFWLQJ

ZLWK WKH FRPSXWHU PRGHO EHFRPHV D YHU\ FULWLFDO VLWXDWHG DFWLRQ IRU FUHDWLQJ D UHVRXUFH

IRU IXUWKHU DFWLRQV� )LJXUH ��� LOOXVWUDWHV KRZ D SDUWLFLSDQW FDQ WDNH VLWXDWHG DFWLRQV E\

LQWHUDFWLQJ ZLWK KLV�KHU FRPSXWHU PRGHO DQG�RU H[WHUQDO HQYLURQPHQW RQ WKH EDVLV RI

YDULRXV FRQWH[WV DQG DYDLODEOH UHVRXUFHV WR H[SORUH LQGLYLGXDO LQVLJKW� 7KH LQVLJKW LQWR WKH

LGHQWLILHG SUREOHPV DQG WKHLU VROXWLRQV HYROYHV ZLWK WKH LQWHUDFWLRQ� 7KLV ZLOO EH

LOOXVWUDWHG ZLWK UHIHUHQFH WR GHYHORSLQJ WKH UHTXLUHPHQWV IRU DQ $70 V\VWHP� DV

GHVFULEHG LQ WKH QH[W VHFWLRQ�

3DVW

LQVLJKW
1HZ

LQVLJKW

$Q ,60 PRGHO

([WHUQDO

HQYLURQPHQW

,QWHUDFW

,QWHUDFW

&UHDWH

7LPH
3DVW 3UHVHQW )XWXUH

8VH

)LJXUH ���� 7KH H[SHULPHQWDO LQWHUDFWLRQ RI D SDUWLFLSDQW
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7KH ,60� ZLWK YLVXDOLVDWLRQ FRUUHVSRQGLQJ WR WKH REVHUYHG UHDO ZRUOG� SOD\V DQ

HQDEOLQJ UROH LQ 6325(� *LYHQ WKH YLVXDOLVHG VFHQDULRV� SDUWLFLSDQWV FDQ ¨SUHYLHZ© WKH

V\VWHP LQ WKH FXUUHQW FRQWH[W WR HQKDQFH DQG H[SORUH WKHLU XQGHUVWDQGLQJ RI WKH

GHYHORSLQJ UHTXLUHPHQWV� 0RUH LPSRUWDQWO\� H[SHULHQFLQJ WKHVH NLQGV RI YLVXDOLVHG

VFHQDULRV FDQ JLYH XVHUV JUHDWHU FRQILGHQFH WKDW WKH\ XQGHUVWDQG WKHLU DFWLRQV DQG WKRVH RI

WKH LQWHQGHG V\VWHP� 7KH FRQILGHQFH SURPSWHG E\ H[SHULHQFH LV YHU\ VLJQLILFDQW DQG

XVHIXO IRU JHWWLQJ ULG RI XVHU UHVLVWDQFH LQ ,6'� 7KLV FRQFHUQ LV FRQVLVWHQW ZLWK WKH UHVXOW

RI DQ HPSLULFDO VWXG\ SURSRVHG LQ >.XZ��@ LQ ZKLFK XVHUV DQG GHYHORSHUV DUH PRVWO\

FRQFHUQHG ZLWK KRZ XVHUV WKHPVHOYHV FDQ UHFRJQLVH KRZ WKH V\VWHP ZLOO EHKDYH�

7R VRPH H[WHQW� DQ ,60 LV VLPLODU WR D SURWRW\SLQJ PRGHO >$QG��� %'��� ')���

/5��� 5HL��� 6$*6=��@� %RWK IRFXV RQ ¦HYDOXDWLQJ WKH DFFXUDF\ RI SUREOHP

IRUPXODWLRQ� H[SORULQJ WKH UDQJH RI SRVVLEOH VROXWLRQV� DQG GHWHUPLQLQJ WKH UHTXLUHG

LQWHUDFWLRQ EHWZHHQ WKH SURSRVHG V\VWHP DQG LWV HQYLURQPHQW§ >/5��� S���@� 7KH\ DUH

ERWK ZRUNLQJ PRGHOV� VR WKDW WKHLU XVHUV FDQ KDYH RSHUDWLRQDO H[SHULHQFH RI ZKDW WKH

V\VWHP VKRXOG GR DQG KRZ LW VKRXOG ORRN� 7KLV H[SHULHQFH HQDEOHV PRUH HIIHFWLYH

FRPPXQLFDWLRQ EHWZHHQ SDUWLFLSDQWV WR KHOS UHTXLUHPHQWV GHYHORSPHQW� WR UHGXFH WKH ULVN

RI PLVXQGHUVWDQGLQJ DQG WR FODULI\ D GHVLJQHG VROXWLRQ WR DQ LGHQWLILHG SUREOHP�

+RZHYHU� XQOHVV LW VXSSRUWV WKH FROODERUDWLYH LQWHUDFWLRQ EHWZHHQ SDUWLFLSDQWV� D

SURWRW\SLQJ PRGHO LV RI OLPLWHG XVH LQ H[SORULQJ WKH GRPDLQ NQRZOHGJH RI WKH GHYHORSLQJ

V\VWHP� 7\SLFDOO\� D SURWRW\SH GHPRQVWUDWLQJ D SDUW RI WKH GHYHORSLQJ V\VWHP LV XVHG LQ

RUGHU WR XQGHUVWDQG UHTXLUHPHQWV IRU SURYLGLQJ D VROXWLRQ WR DQ LGHQWLILHG SUREOHP� 8VHUV

DQG GHYHORSHUV DUH VHSDUDWHO\ UHVSRQVLEOH IRU PRGHO YDOLGDWLRQ DQG PRGHO GHYHORSPHQW�

$Q\ LPSURYHPHQW RI WKH SURYLVLRQDO VROXWLRQ PXVW EH IHG EDFN WR GHYHORSHUV VR WKDW D

QHZ SURWRW\SH FDQ EH UHFRQVWUXFWHG LQ D WUDGLWLRQDO IDVKLRQ� 7KLV ¨EDFNZDUG©

UHFRQVWUXFWLRQ LV YHU\ GLIIHUHQW IURP WKH ¨IRUZDUG© UHFRQVWUXFWLRQ RI DQ ,60 LQ ZKLFK DQ\

GRPDLQ NQRZOHGJH HPHUJLQJ IURP WKH 5(3 LV GLUHFWO\ LPSOHPHQWHG LQWR WKH ,60 LQ DQ
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LQWHUDFWLYH PDQQHU� )HHGEDFN LV WRR ODWH DQG WRR SDVVLYH� ,W FRQVWUDLQV SDUWLFLSDQWV IURP

H[SORULQJ XQNQRZQ WHUULWRU\�

:KDW PDNHV ,60V SDUWLFXODUO\ SRZHUIXO LQ WKLV FRQWH[W LV WKDW WKH\ HQDEOH

SDUWLFLSDQWV WR LQWHUDFW ZLWK HDFK RWKHU LQ DQ RSHQ�HQGHG� LQWHUDFWLYH PDQQHU� 7KURXJK WKH

QHWZRUN FRPPXQLFDWLRQV IDFLOLWLHV� DOO ,60V DUH FRQQHFWHG WRJHWKHU WR FUHDWH DQ

HQYLURQPHQW WKDW FDQ EH YLHZHG DV D UDGLFDO H[WHQVLRQ DQG JHQHUDOLVDWLRQ RI D GLVWULEXWHG

PXOWL�XVHU VSUHDGVKHHW� 7KH FRQQHFWLRQ PDNHV LW SRVVLEOH WR SURSDJDWH WKH H[SHULPHQWDO

LQWHUDFWLRQ RI HDFK SDUWLFLSDQW ZLWK KLV�KHU ,60 WR WKRVH RI RWKHUV� VR DV WR FRQVHTXHQWO\

DIIHFW WKHLU LQGLYLGXDO LQVLJKWV� 3DUWLFLSDQWV FDQ LQWHUDFW ZLWK WKHLU RZQ ,60 SULYDWHO\ E\

PDNLQJ D YDULHW\ RI GHILQLWLRQV LQ RUGHU WR H[SORUH WKHLU RZQ LQVLJKW LQWR WKH LGHQWLILHG

SUREOHPV DQG FRUUHVSRQGLQJ VROXWLRQV� 7KH\ FDQ DOVR LQWHUDFW ZLWK RWKHUV DQG WKHLU ,60V

E\ SURSDJDWLQJ GHILQLWLRQV WKURXJK FRPPXQLFDWLRQ QHWZRUNV� 7KH SURSDJDWHG GHILQLWLRQV

ILUVW FKDQJH WKH YLVXDOLVDWLRQ RI RWKHUV© ,60V �JLYHQ VXLWDEOH DXWKRULVDWLRQ� DQG

FRQVHTXHQWO\ PD\ FKDQJH WKHLU LQVLJKWV DV ZHOO� 7KXV� SDUWLFLSDQWV FDQ FROODERUDWLYHO\

LQWHUDFW ZLWK HDFK RWKHU WKURXJK WKHLU ,60V DQG FRPPXQLFDWLRQ QHWZRUNV� )LJXUH ���

VKRZV WKLV FROODERUDWLYH ZRUNLQJ HQYLURQPHQW�

:LWKLQ WKH FROODERUDWLYH ZRUNLQJ HQYLURQPHQW GHVFULEHG DERYH� D ZRUNLQJ

XQGHUVWDQGLQJ RI WKH LGHQWLILHG SUREOHPV DQG WKHLU FRUUHVSRQGLQJ VROXWLRQV� WKDW LV� RI WKH

UHTXLUHPHQWV� LV HVWDEOLVKHG� 7KLV ZRUNLQJ XQGHUVWDQGLQJ LV GLVWULEXWHG DFURVV SDUWLFLSDQWV

UDWKHU WKDQ LQ DQ LQGLYLGXDO PHQWDO UHSUHVHQWDWLRQ� ,W LV QRW H[SUHVVHG E\ D OLWHUDO

VSHFLILFDWLRQ WKDW HVWDEOLVKHV D IL[HG UHODWLRQVKLS EHWZHHQ WKH LQGLYLGXDO ,60V DQG WKHLU

UHIHUHQW� EXW DV D FRPPLWPHQW WR FRQVWUDLQ WKH LQWHUDFWLRQ EHWZHHQ SDUWLFLSDQWV LQ D ZD\

WKDW UHVSHFWV WKHLU FRPPRQ LQVLJKW� EXW GRHV QRW SUHYHQW QHZ GLVWLQFWLRQV IURP HPHUJLQJ�

7KH ZRUNLQJ XQGHUVWDQGLQJ LV WKHQ FXOWLYDWHG� WKDW LV� JURZQ LQFUHPHQWDOO\�

WKURXJK WKH VXFFHVVLYH LQWHUDFWLRQ EHWZHHQ SDUWLFLSDQWV IRU H[SORULQJ DQG LQWHJUDWLQJ

LQGLYLGXDO LQVLJKWV� *HQHUDOO\ VSHDNLQJ� JUHDWHU FRQVLVWHQF\ EHWZHHQ WKH LQGLYLGXDO
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LQVLJKWV LV DVVRFLDWHG ZLWK D EHWWHU ZRUNLQJ XQGHUVWDQGLQJ� )RU WKLV UHDVRQ� SDUWLFLSDQWV

FRQWLQXDOO\ UHILQH WKHLU LQWHUDFWLRQ ZLWK D YLHZ WR DFKLHYLQJ PRUH FRKHUHQFH DQG

FRQVLVWHQF\� 7KLV SURFHVV LV RSHQ�HQGHG� DQG FRQVLVWHQF\ FDQ RQO\ EH DFKLHYHG LQ UHODWLRQ

WR VRPH UHVWULFWHG ZRUN DFWLYLWLHV DQG DVVXPSWLRQV DERXW UHOLDELOLW\ DQG FRPPLWPHQW� ,Q

SUDFWLFH� WKHUH DUH OLNHO\ WR EH VLQJXODU FRQGLWLRQV XQGHU ZKLFK D KLJKHU YLHZSRLQW PXVW

EH LQYRNHG WR PHGLDWH RU DUELWUDWH ZKHUH WKHUH LV FRQIOLFW RU LQFRQVLVWHQF\� 7KH ¨JOREDO

YLHZ© SHUVSHFWLYH GHSLFWHG LQ )LJXUH ��� UHSUHVHQWV VXFK DQ RYHUDOO YLHZSRLQW� ,W FRXOG

DOVR EH WKH YLHZ RI D UHTXLUHPHQWV HQJLQHHU ZKHQ DFWLQJ LQ WKH UROH RI QHJRWLDWRU EHWZHHQ

GLIIHULQJ RU LQFRPSDWLEOH LQVLJKWV�

7KH PRVW LPSRUWDQW EHQHILW RI LQWHUDFWLQJ ZLWK FRPSXWHU PRGHOV LV WR PDNH

LQGLYLGXDO LQVLJKWV DQG WKH ZRUNLQJ XQGHUVWDQGLQJ EHWZHHQ SDUWLFLSDQWV YLVLEOH DQG

FRPPXQLFDEOH� 2I FRXUVH� PRVW PRGHOV IRU WKH 5(3 LQYROYH WKH LQWHUDFWLRQ EHWZHHQ

SDUWLFLSDQWV LQ RUGHU WR IDFLOLWDWH WKH HVWDEOLVKPHQW RI WKH ZRUNLQJ XQGHUVWDQGLQJ� IRU

H[DPSOH E\ UHTXLUHPHQWV HOLFLWDWLRQ DQG YDOLGDWLRQ >/.��@� +RZHYHU� WKH ZRUNLQJ

XQGHUVWDQGLQJ ZLWKLQ WKHVH PRGHOV LV LQYLVLEOH DQG LQFRPPXQLFDEOH� (YHQ JLYHQ D

*OREDO YLHZ

:RUNLQJ

XQGHUVWDQGLQJ

L�H�Z�

(YROYLQJ

LQVLJKW

L�H�Z�

(YROYLQJ

LQVLJKW

L�H�Z�

(YROYLQJ

LQVLJKW

L�H�Z�

(YROYLQJ

LQVLJKW

)LJXUH ���� $ &ROODERUDWLYH ZRUNLQJ HQYLURQPHQW IRU FXOWLYDWLQJ UHTXLUHPHQWV

L�H�Z� � LQGLYLGXDO H[WHUQDO ZRUOG � $Q ,60 PRGHO

� $ SDUWLFLSDQW � FRPPXQLFDWLRQ QHWZRUN
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UHTXLUHPHQWV VSHFLILFDWLRQ� WKH YLVLELOLW\ DQG FRPPXQLFDELOLW\ RI WKH ZRUNLQJ

XQGHUVWDQGLQJ DUH VWLOO UHVWULFWHG WR WKH ERXQGDULHV RI ODQJXDJH GHVFULSWLRQ DQG

FRPSUHKHQVLRQ� $OVR� SDSHU GRFXPHQWDWLRQ� DV XVHG LQ D UHSRVLWRU\ RU DUFKLYH� IDLOV WR

VXSSRUW WKH QHHGV RI LWV XVHUV LQ H[SORULQJ DQG LQWHJUDWLQJ LQIRUPDWLRQ� ,Q SUDFWLFH� LW LV

YHU\ GLIILFXOW WR NHHS UHTXLUHPHQWV VSHFLILFDWLRQV V\QFKURQLVHG ZLWK WKH ZRUNLQJ

XQGHUVWDQGLQJ EHWZHHQ SDUWLFLSDQWV >'6��� /5��� /XT��@� EHFDXVH WKH ODWWHU HPHUJHV

IURP H[SHULPHQWDO LQWHUDFWLRQ DQG HYROYHV PXFK IDVWHU WKDQ WKH HYROXWLRQ RI

VSHFLILFDWLRQV�

,Q FRQWUDVW� WKH H[SHULPHQWDO LQWHUDFWLRQ EHWZHHQ FRPSXWHU PRGHOV LQYRNHG E\

SDUWLFLSDQWV LPPHGLDWHO\ FKDQJHV WKH YLVXDOLVDWLRQV RI WKHVH PRGHOV� 7KH FKDQJH OHDGV

TXLFNO\ WR WKH HYROXWLRQ RI LQGLYLGXDO LQVLJKWV DV ZHOO DV WR D ZRUNLQJ XQGHUVWDQGLQJ� 7KH

V\QFKURQLVDWLRQ EHWZHHQ WKH HYROXWLRQ RI FRPSXWHU PRGHOV DQG LQGLYLGXDO LQVLJKWV DOORZV

SDUWLFLSDQWV WR ¨VHH© WKH YLHZSRLQWV RI RWKHU SDUWLFLSDQWV DQG WR ¨FRPPXQLFDWH© ZLWK WKHP

E\ LQWHUDFWLQJ ZLWK WKHLU RZQ ,60� ,Q WKH VDPH PDQQHU� WKH ZRUNLQJ XQGHUVWDQGLQJ LV DOVR

HPERGLHG LQ WKHVH FRPSXWHU PRGHOV� )URP WKH SHUVSHFWLYH RI XVHUV� WKH YLVLEOH DQG

FRPPXQLFDEOH FRPSXWHU PRGHOV LOOXVWUDWLQJ WKH VROXWLRQV WR WKH LGHQWLILHG SUREOHPV

UHSUHVHQW D FUXFLDO FRQWULEXWLRQ WR XQGHUVWDQGLQJ WKDW FRPSOHPHQWV WKH SDVVLYH WH[WXDO

GHVFULSWLRQV RI FRQYHQWLRQDO VSHFLILFDWLRQV� ,Q WKLV VHQVH� ,60V DUH FRPPXQLFDWLRQ PHGLD

WKURXJK ZKLFK WKH FRPPLWPHQWV EHWZHHQ SDUWLFLSDQWV DUH FRQYH\HG� 7KLV DFFRXQW RI

,60V DV ¨FRPPXQLFDWLRQ PHGLD© ILWV LQ ZHOO ZLWK WKH YLHZ H[SUHVVHG E\ 7� :LQRJUDG DQG

)� )ORUHV LQ >:)��� S���@� ¦FRPSXWHUV DUH QRW RQO\ GHVLJQHG LQ ODQJXDJH EXW DUH

WKHPVHOYHV HTXLSPHQW IRU ODQJXDJH§�

:KLOVW WKH LQWHUDFWLRQ EHWZHHQ SDUWLFLSDQWV WKURXJK ,60V KDV REYLRXV DGYDQWDJHV�

LW VKRXOG QRW EH WKRXJKW WKDW RWKHU PRUH WUDGLWLRQDO PHWKRGV RI FRPPXQLFDWLRQ EHWZHHQ

SDUWLFLSDQWV QHHG EH IRUHJRQH DQG UHSODFHG E\ WKH FRPSXWHU�PHGLDWHG FRPPXQLFDWLRQ

WKURXJK ,60V� 2Q WKH FRQWUDU\� WKRVH PHWKRGV� VXFK DV IDFH�WR�IDFH FRPPXQLFDWLRQ�
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DVVXPH HYHQ JUHDWHU LPSRUWDQFH EHFDXVH WKH\ DUH WKH EHVW PHDQV IRU FRPSHQVDWLQJ IRU WKH

OLPLWDWLRQV RI FRPSXWHU�PHGLDWHG FRPPXQLFDWLRQ� VXFK DV WKH DEVHQFH RI WKH QRUPDO

VRFLDO FXHV LQKHUHQW LQ JURXS ZRUN >6PL��@�

��� 7ZR ([DPSOHV RI 6325(

7ZR H[DPSOHV XVLQJ WKH 6325( PRGHO IRU UHTXLUHPHQWV FXOWLYDWLRQ KDYH EHHQ VWXGLHG�

2QH LV WKH VRIWZDUH V\VWHP HPEHGGHG LQ WKH DXWRPDWHG WHOOHU PDFKLQH �$70�� 7KLV

H[DPSOH KDV EHHQ VWXGLHG E\ XVLQJ WKH YLHZSRLQW�EDVHG UHTXLUHPHQWV PHWKRG �925'� LQ

>.6��@� $ FRPSDULVRQ EHWZHHQ WZR PRGHOV �L�H� 6325( DQG 925'� IRU GHYHORSLQJ

UHTXLUHPHQWV LV DOVR SURYLGHG� ,Q WKH VHFRQG VXEVHFWLRQ� DQRWKHU H[DPSOH� UHODWLQJ WR D

ZDUHKRXVH LQIRUPDWLRQ V\VWHP� LV JLYHQ� 7KH H[DPSOH DWWHPSWV WR FRPSDUH WKH 6325(

PRGHO ZLWK WKH XVH�FDVH DSSURDFK SURSRVHG LQ >-&-2��@�

����� $Q $70 6RIWZDUH 6\VWHP
�

7KH V\VWHP HPEHGGHG LQ DQ DXWRPDWHG WHOOHU PDFKLQH �$70� KDV EHHQ XVHG DV DQ

H[DPSOH E\ VHYHUDO UHVHDUFKHUV LQ WKH ILHOG RI UHTXLUHPHQWV GHYHORSPHQW >.6��� 56%���

6'9��@ 7KH $70 V\VWHP DFFHSWV FXVWRPHUV UHTXHVWV� SURGXFHV FDVK DQG DFFRXQW

LQIRUPDWLRQ� GULYHV WKH PDFKLQH KDUGZDUH DQG FRPPXQLFDWHV ZLWK WKH EDQN©V FXVWRPHU

GDWDEDVH� 0XOWLSOH SDUWLFLSDQWV DUH LQYROYHG� VXFK DV EDQN WHOOHUV� EDQN PDQDJHUV� $70

RSHUDWRUV� FXVWRPHUV� KDUGZDUH GHVLJQHUV� EDQN GDWDEDVH PDQDJHUV� EDQN VHFXULW\ RIILFHUV

DQG VR RQ� ,W LV D JRRG H[DPSOH WR VKRZ WKH GHYHORSPHQW RI UHTXLUHPHQWV LQ D GLVWULEXWHG

IDVKLRQ�

7KH SULQFLSOHV DQG FRQFHSWV RI 6325( KDYH EHHQ XVHG WR FXOWLYDWH UHTXLUHPHQWV

IRU WKH $70 V\VWHP E\ WKH SUHVHQW DXWKRU� )LUVW� SDUWLFLSDQWV� VXFK DV FXVWRPHUV� EDQN

� 'XH WR WKH OLPLWDWLRQ RI WKH DXWKRU©V UHVHDUFK WLPH� WKH V\VWHP LV QRW FRPSOHWHO\ DFFRPSOLVKHG �RQO\ WKH SDUW

GLVFXVVHG LQ WKLV VXEVHFWLRQ KDV EHHQ ILQLVKHG��
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WHOOHUV� EDQN PDQDJHUV� GDWDEDVH PDQDJHUV� $70 KDUGZDUH GHVLJQHUV DQG VRIWZDUH

GHVLJQHUV� DUH LQYROYHG� 7KHQ� SUREOHPV DUH LGHQWLILHG E\ WKHP LQ RUGHU WR KLJKOLJKW WKHLU

UHVSHFWLYH FRQFHUQV� 7DEOH ��� VKRZV VRPH RI WKHVH SUREOHPV� ,W VKRXOG EH QRWHG WKDW

WKH\ DUH QRW IUR]HQ� VR QHZ SUREOHPV FDQ EH DGGHG DQG ROG SUREOHPV PD\ GLVDSSHDU RU EH

FKDQJHG� $OVR� LW LV XQQHFHVVDU\ IRU WKHP WR EH VROYHG VHTXHQWLDOO\ RU LQGHSHQGHQWO\� $

W\SLFDO VWUDWHJ\ IRU VROYLQJ SUREOHPV LV ¨GLYLGH DQG FRQTXHU©� ZKHUH WKH HDVLHVW RU WKH

PRVW LPSRUWDQW SUREOHP KDV WKH KLJKHVW SULRULW\�

3DUWLFLSDQWV ,GHQWLILHG SUREOHPV IRU GHYHORSLQJ WKH V\VWHP HPEHGGHG LQ DQ $70

%DQN WHOOHUV

6WDUW�XS DQG VKXW�GRZQ DQ $70 PDFKLQH

*DLQLQJ DFFHVV WR DQ $70 IRU DGPLQLVWUDWLYH VHUYLFHV

$YDLODEOH VHUYLFHV

*DLQLQJ DFFHVV WR FXVWRPHUV© DFFRXQW GHWDLOV

7KH LGHQWLILFDWLRQ RI FXVWRPHUV

7KH QRWLILFDWLRQ RI QRWHV GHILFLHQF\

&XVWRPHUV

7KH LGHQWLILFDWLRQ RI FXVWRPHUV

$YDLODEOH VHUYLFHV

$FFHSWDEOH UHVSRQVH WLPH

+DUGZDUH

GHVLJQHUV

$OORZLQJ FXVWRPHUV WR JDLQ DFFHVV WR DQ $70

$OORZLQJ WHOOHUV WR JDLQ DFFHVV WR DQ $70

6HFXULW\ FRQWURO

6XSSRUWLQJ DYDLODEOH VHUYLFHV

6RIWZDUH

GHVLJQHUV

'ULYLQJ DQG FRPPXQLFDWLQJ ZLWK KDUGZDUH GHYLFHV

,QWHUDFWLRQ ZLWK WHOOHUV DQG FXVWRPHUV

&RPPXQLFDWLRQ ZLWK EDQN GDWDEDVH

6XSSRUWLQJ DYDLODEOH VHUYLFHV

%DQN

PDQDJHUV

6HFXULW\ FRQWURO RI WKH $70

7KH LGHQWLILFDWLRQ RI FXVWRPHUV

$FFXUDF\ DQG SHUIRUPDQFH RI WKH UHTXHVWHG VHUYLFHV

5HSRUWV RI HDFK WUDQVDFWLRQ

5HSRUWV RI HDFK DGPLQLVWUDWLYH DFFHVV

&RVW RI HDFK $70

%DQN

GDWDEDVH

GHVLJQHUV

3URYLGLQJ DQG XSGDWLQJ WKH GHWDLOV RI FXVWRPHU©V DFFRXQW

5HFRUGLQJ HDFK WUDQVFDWLRQ

6HFXULW\ FRQWURO RYHU GDWDEDVH DFFHVV

7R LOOXVWUDWH WKH FROODERUDWLYHO\ H[SHULPHQWDO LQWHUDFWLRQ EHWZHHQ SDUWLFLSDQWV� RQH

RI WKH LGHQWLILHG SUREOHPV �VHH� 7DEOH ���� LV FRQVLGHUHG DV DQ H[DPSOH� WKH LGHQWLILFDWLRQ

RI D FXVWRPHU DFFHVVLQJ DQ $70 �¨WKH ,' SUREOHP©�� %DVHG RQ WKHLU GLIIHUHQW FRQWH[WV

DQG UHVRXUFHV� HDFK SDUWLFLSDQW FUHDWHV KLV�KHU RZQ VHHG ,60 DQG SUHSDUHV IRU WKH

7DEOH ���� 6RPH SUREOHPV LGHQWLILHG E\ SDUWLFLSDQWV IRU DQ $70 V\VWHP
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H[SHULPHQWDO LQWHUDFWLRQ ZLWK RWKHUV� )LJXUH ��� VKRZV D VQDSVKRW RI WKH VHHG ,60 RI D

EDQN FXVWRPHU� DV GHYHORSHG XVLQJ GWNHGHQ� $ FROODERUDWLYH ZRUNLQJ HQYLURQPHQW IRU

SDUWLFLSDQWV LQ WKLV H[DPSOH KDV DOVR EHHQ FRQVWUXFWHG �FI� )LJXUH ���� IRU ZKLFK )LJXUH ��

� LV WKH DUFKHW\SH�� +HUH UHTXLUHPHQWV HQJLQHHUV LQWHUDFW WKURXJK ¨*RG©V YLHZ© WR JXLGH

WKH QHJRWLDWLRQ EHWZHHQ SDUWLFLSDQWV DQG WKH LQWHJUDWLRQ RI WKHLU LQGLYLGXDO LQVLJKWV LQ WKH

VROXWLRQ RI WKH ,' SUREOHP� 7DEOH ��� LOOXVWUDWHV VRPH RI WKHLU LQLWLDO LQVLJKWV H[SUHVVHG

)LJXUH ���� 7KH ,60 RI D EDQN FXVWRPHU

)LJXUH ���� $ FROODERUDWLYH ZRUNLQJ HQYLURQPHQW IRU DQ $70 V\VWHP

� $Q ,60

%DQNHU

FXVWRPHUV

%DQNHU

WHOOHUV

%DQNHU

PDQDJHUV

+DUGZDUH

GHVLJQHUV

'% GHVLJQHUV

6RIWZDUH

GHVLJQHUV

5HTXLUHPHQWV

HQJLQHHUV
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XVLQJ WKH (0 GHILQLWLYH QRWDWLRQV� )RU H[DPSOH� WKH EDQN PDQDJHU LV FRQFHUQHG ZLWK WKH

VDIHVW FRQWURO RI DFFHVV WR WKH VHUYLFH� +HQFH� FRQILUPDWLRQ RI XVHU LGHQWLW\� WR LQFOXGH WKH

FDUG� WKH FDUG�KROGHU DQG WKH FDUG DFFRXQW� LV ULJLGO\ GHPDQGHG�

3DUWLFLSDQWV ,QGLYLGXDO LQVLJKWV

%DQN WHOOHUV

FXVWRPHUBDFFRXQWB12 LV FDUGB12�

FXVWRPHUB,' LV ��FKDU�3,1BUHFHLYHG�

FXVWRPHUBFRQILUPHG LV FKHFNBFXVWRPHUB,'�FXVWRPHUBDFFRXQWB12� FXVWRPHUB,'��

DFFHVVLQJBWRBVHUYLFH LV FXVWRPHUBFRQILUPHG�

FXUUHQWBVFUHHQ LV

�DFFHVVLQJBWRBVHUYLFH�" VHQGBRXWBVHUYLFHVBPDQX�� � VHQGBRXWBWU\BDJDLQBVFUHHQ���

&XVWRPHUV

FXVWRPHUBDFFRXQWB12 LV FDUGB12�

FXVWRPHUB,' LV ��GLJLW�3,1�UHFHLYHG�

FXVWRPHUBFRQILUPHG LV FKHFNBFXVWRPHUB,'�FXVWRPHUBDFFRXQWB12� FXVWRPHUB,'��

DFFHVVLQJBWRBVHUYLFH LV FXVWRPHUBFRQILUPHG�

FXUUHQWBVFUHHQ LV

�DFFHVVLQJBWRBVHUYLFH�" VHQGBRXWBVHUYLFHVBPHQX�� � VHQGBRXWBWU\BDJDLQBVFUHHQ���

+DUGZDUH

GHVLJQHUV

FKHFNLQJBFDUGBORJR LV �FDUGBEHLQJBLQVHUWHG�" �FKHFNBFDUGBORJR��� � )$/6(�

FDUGBFRQILUPHG LV FDUGBORJRBFRQILUPHG�

FDUGBPDJQHWLFB12 LV �UHDGBFDUGB12�" UHDGBPDJQHWLFB12�� � )$/6(�

UHFHLYHGB�BGLJLWB3,1 LV �JHWB�BGLJLWB3,1�"LQSXWB�BGLJLWB3,1�� � )$/6(�

UHFHLYHGB�BFKDUB3,1 LV �JHWB�BFKDUB3,1�" ,QSXWB�BFKDUB3,1�� � )$/6(�

6RIWZDUH

GHVLJQHUV

JHWB�BFKDUB3,1 LV �FDUGBFRQILUPHG�"VHQGBLQSXWB�BFKDUB3,1BVFUHHQ��� VHQGBLQYDOLGBFDUGBVFUHHQ���

UHDGBFDUGB12 LV FDUGBFRQILUPHG�

FDUGB12 LV FDUGBPDJQHWLFB12�

�BFKDUB3,1BUHFHLYHG LV �JHWB�BFKDUB3,1�" 5HFHLYHB�BFKDUB3,1�� � )$/6(�

JHWB�BGLJLWB3,1 LV �FDUGBFRQILUPHG�"VHQGBLQSXWB�BGLJLWB3,1BVFUHHQ��� VHQGBLQYDOLGBFDUGBVFUHHQ���

�BGLJLWB3,1BUHFHLYHG LV �JHWB�BGLJLWB3,1�" 5HFHLYHB�BGLJLWB3,1�� � )$/6(�

%DQN

PDQDJHUV
DFFHVVLQJBWRBVHUYLFH LV FDUGBFRQILUPHG 	 FXVWRPHUBFRQILUPHG 	 DFFRXQWBFRQILUPHG�

%DQN

GDWDEDVH

GHVLJQHUV

DFFRXQWBFRQILUPHG LV FKHFNBFXVWRPHUBDFFRXQW�FXVWRPHUBDFFRXQWB,'��

2Q WKH EDVLV RI LQGLYLGXDO VHHG ,60V� SDUWLFLSDQWV LQWHUDFW ZLWK HDFK RWKHU IRU

FXOWLYDWLQJ UHTXLUHPHQWV� )RU H[DPSOH� LW LV IRXQG WKDW EDQN WHOOHUV� EDQN PDQDJHUV DQG

FXVWRPHUV KDYH GLIIHUHQW SHUVSHFWLYHV RQ WKH ,' SUREOHP �VHH WKH LWDOLFLVHG HQWULHV LQ

7DEOH ����� )RU WKH VDNH RI FRQYHQLHQFH� FXVWRPHUV SUHIHU WR EH LGHQWLILHG E\ WKH DFFRXQW

QXPEHU RQ WKH LQVHUWHG FDUG WRJHWKHU ZLWK D ��GLJLW SHUVRQDO LGHQWLILFDWLRQ QXPEHU �3,1��

)RU VDIHW\ UHDVRQV� EDQN WHOOHUV LQVWHDG VXJJHVW XVLQJ D ��FKDU VWULQJ DV D 3,1 FRGH IRU WKH

YHULILFDWLRQ� VLQFH PDQ\ FXVWRPHUV XVH WKHLU ELUWKGD\V DV 3,1 FRGHV� +RZHYHU� EDQN

7DEOH ���� ,QGLYLGXDO LQVLJKWV RI GLIIHUHQW SDUWLFLSDQWV IRU DQ $70 V\VWHP
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PDQDJHUV KDYH D EURDGHU LQVLJKW LQWR WKH LGHQWLILHG SUREOHP DQG ZLVK WR WDNH WKH VWDWXV RI

WKH FXVWRPHU©V DFFRXQW DQG WKH FRVW RI EXLOGLQJ HDFK $70 LQWR FRQVLGHUDWLRQ� ,Q DGGLWLRQ�

VLQFH WKHVH LQVLJKWV RI FXVWRPHUV� EDQN WHOOHUV DQG EDQN PDQDJHUV LPSLQJH RQ WKH

KDUGZDUH DQG VRIWZDUH V\VWHPV RI WKH $70� WKH EDQN GDWDEDVH� KDUGZDUH DQG VRIWZDUH

GHVLJQHUV DQG GDWDEDVH PDQDJHUV DUH DOVR LQYROYHG LQ WKH LQWHUDFWLRQ IRU FXOWLYDWLQJ

UHTXLUHPHQWV�

$W WKLV VWDJH� D QHZ SUREOHP LV LGHQWLILHG� WKH GDWD IRUPDW RI 3,1 FRGHV �¨WKH 3,1

SUREOHP©�� 7R DGGUHVV WKLV SUREOHP� WKH FRQWH[WV DQG UHVRXUFHV DURXQG SDUWLFLSDQWV DUH

FKDQJHG DQG PXWXDOO\ DIIHFW WKHLU ,60V LQ D VLWXDWHG PDQQHU� )RU H[DPSOH� IRU KDUGZDUH

GHVLJQHUV� WZR GLIIHUHQW SDQHOV IRU LQSXWWLQJ 3,1 FRGHV KDYH WR EH SURYLGHG LQ RUGHU WR

VXSSRUW WKH FRQIOLFWLQJ LGHDV RI EDQN WHOOHUV DQG FXVWRPHUV� 7KLV SURYLVLRQ FDQ JLYH

LQVLJKW LQWR WKH FRVW RI EXLOGLQJ HDFK $70� ZKLFK LV D PDLQ FRQFHUQ RI WKH EDQN

PDQDJHUV� $QRWKHU FRQFHUQ RI ¨FXVWRPHU VDWLVIDFWLRQ© PD\ DOVR EH LQWURGXFHG E\ EDQN

PDQDJHUV WR PHDVXUH WKH IHHOLQJV RI FXVWRPHUV DERXW XVLQJ ERWK NLQGV RI SDQHOV� 7KH

PHDVXUHV� RI WKHVH FRQFHUQV DUH VKRZQ LQ )LJXUH ���� 7KHVH VLWXDWLRQDO FKDQJHV KLJKOLJKW

WKH IDFW WKDW UHTXLUHPHQWV DUH VLWXDWHG DQG GHSHQG JUHDWO\ RQ WKH FRQWH[W DQG UHVRXUFHV�

� 7KH FUHDWHG ,60 PD\ LQYROYH WKH LPSOHPHQWDWLRQ RI D GHFLVLRQ VXSSRUW PRGHO� EXW WKH GHWDLOV DUH RXW RI WKH

VFRSH RI WKLV WKHVLV� ,W LV DVVXPHG KHUH WKDW WKHVH PHDVXUHV FDQ EH DFFRPSOLVKHG DQG REWDLQHG E\ WKH EDQN

PDQDJHU WKURXJK FHUWDLQ ZD\V� ZKHQ VXFK PHDVXUHV DUH LGHQWLILHG�

)LJXUH ���� 7KH ,60 RI D EDQN PDQDJHU �VQDSVKRW�

��GLJLW 3,1 FRGHV

FRVW� �

VHFXULW\� �

VDWLVIDFWLRQ� �

WRWDO SRLQWV� ��

��FKDU 3,1 FRGHV

FRVW� �

VHFXULW\� �

VDWLVIDFWLRQ� �

WRWDO SRLQWV� ��

��GLJLW 3,1 FRGHV

FRVW� �

VHFXULW\� �

VDWLVIDFWLRQ� �

WRWDO SRLQWV� ��
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1RZ ¨ZKDW LI© H[SHULPHQWV FDQ EH LQYRNHG� )RU H[DPSOH� FXVWRPHUV FDQ PDNH XVH RI WKHLU

,60V WR H[SORUH GLIIHUHQW GDWD IRUPDWV RI 3,1 FRGHV� DV ZKHQ WDNLQJ LQWR DFFRXQW XSSHU

FDVH DQG ORZHU FDVH FKDUDFWHUV LQ 3,1 FRGHV�

,I DQ DJUHHG VROXWLRQ WR WKH 3,1 SUREOHP FDQQRW EH REWDLQHG� LW PLJKW HLWKHU EH OHIW

XQVROYHG RU PDQDJHULDO DXWKRULW\ PLJKW EH LQYRNHG WR PDNH D GHFLVLRQ WKDW VXLWV WKH

FXUUHQW FRQWH[W� ,Q WKH IRUPHU FDVH� DQ XQUHVROYHG FRQIOLFW EHWZHHQ SDUWLFLSDQWV RFFXUV�

&RQIOLFWV DUH QRW DOORZHG LQ PRVW WUDGLWLRQDO PRGHOV� DQG DUH DOZD\V YLHZHG DV HUURUV WKDW

QHHG WR EH FRUUHFWHG� ,Q SUDFWLFH� D FRQIOLFW QHHG QRW DOZD\V EH UHJDUGHG DV DQ HUURU�

&RQIOLFWV GLVFORVH SRVVLEOH DOWHUQDWLYHV DQG DUH DFWXDOO\ D YHU\ XVHIXO UHVRXUFH IRU PDNLQJ

D GHFLVLRQ� )RU WKH 3,1 SUREOHP� WKH FRQIOLFW UHYHDOV LQGLYLGXDO FRQFHUQV DERXW 3,1 FRGHV

IURP GLIIHUHQW YLHZSRLQWV� &XVWRPHUV IRFXV RQ FRQYHQLHQFH RI XVH� EDQN WHOOHUV SD\

DWWHQWLRQ WR VHFXULW\ FRQWURO� EXW EDQN PDQDJHUV KDYH DQ HFRQRPLF DFFRXQW RI FRVW� ,Q

RUGHU WR KLJKOLJKW LWV LPSRUWDQFH� WKH FRQIOLFW LV GHOLEHUDWHO\ OHIW XQUHVROYHG KHUH�

,Q D VLPLODU PDQQHU� LW LV FOHDU WKDW PDQ\ SUREOHPV FDQ HPHUJH DQG EH HLWKHU VROYHG

RU XQVROYHG� 'HWDLOV DUH EH\RQG WKH VFRSH RI WKLV WKHVLV� ,W LV VXSSRVHG WKDW VRPH

SUREOHPV� VXFK DV WKH PD[LPXP QXPEHU RI SHUPLWWHG DWWHPSWV WR HQWHU 3,1 FRGHV�

FDQFHOODWLRQ RI 3,1 FRGH LQSXW� YDOLGDWLRQ DQG UHWHQWLRQ RI D FDVK�FDUG� DQG WKH GLYHUVH

PHVVDJHV GLVSOD\HG WR FXVWRPHUV� KDYH EHHQ LGHQWLILHG DQG VROYHG GXULQJ WKH LQWHUDFWLRQ

EHWZHHQ SDUWLFLSDQWV� ,W LV QRW QHFHVVDU\ IRU WKHVH SUREOHPV DQG WKHLU UHVSHFWLYH VROXWLRQV

WR EH GHYHORSHG LQ D SDUWLFXODU VHTXHQFH� WKH\ FDQ EH DGGUHVVHG DV WKH\ DULVH LQ SDUWLFXODU

FRQWH[WV LQ D UHVSRQVLYH PDQQHU� ,Q WKLV SURFHVV� D SURYLVLRQDO VROXWLRQ WR WKH HDUOLHVW

SUREOHP ¤ WKH ,' SUREOHP ¤ LV REWDLQHG WKURXJK FROODERUDWLYH LQWHUDFWLRQ EHWZHHQ

SDUWLFLSDQWV�

$W WKLV SRLQW� ZLWK WKH ,' SUREOHP SURYLVLRQDOO\ VROYHG� WKH 3,1 SUREOHP �VWLOO

XQUHVROYHG� PD\ DULVH DJDLQ� VLQFH D QHZ FRQWH[W HPHUJHV� LI WKH QXPEHU RI DWWHPSWV WR

HQWHU D 3,1 FRGH H[FHHGV WKH SHUPLWWHG QXPEHU RI DWWHPSWV� WKH FDVK�FDUG ZLOO EH
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UHWDLQHG� ,Q VXFK D FRQWH[W� FXVWRPHUV PD\ VWURQJO\ REMHFW WR XVLQJ ��FKDU 3,1 FRGHV E\

DZDUGLQJ ORZHU SRLQWV RI VDWLVIDFWLRQ� 7KH FKDQJH ZLOO LPPHGLDWHO\ EH SURSDJDWHG WR WKH

,60 RI EDQN PDQDJHUV VR WKDW EDQN PDQDJHUV ZLOO XQGHUVWDQG WKH REMHFWLRQ RI FXVWRPHUV

WR ��FKDU 3,1 FRGHV� 2Q WKH RWKHU KDQG� IURP WKH VHFXULW\ SHUVSHFWLYH� D ��GLJLWDO 3,1

FRGH LV WRR VLPSOH WR SURWHFW DJDLQVW IUDXG� HVSHFLDOO\ JLYHQ WKH HYLGHQFH WKDW FXVWRPHUV

DUH SURQH WR XVH VRPHRQH©V ELUWKGD\ DV D 3,1 FRGH� %UDLQVWRUPLQJ DFWLYLW\ VXSSRUWHG E\

LQIRUPDO VRFLDO LQWHUDFWLRQ DQG ¨ZKDW LI© H[SHULPHQWV WKXV FRPPHQFHV� $ QHZ SURSRVDO

WKDW WDNHV ERWK YLHZSRLQWV LQWR DFFRXQW PD\ EH GHYHORSHG� IRU H[DPSOH� XVLQJ D ��GLJLW

QXPEHU DV D 3,1 FRGH DQG SURYLGLQJ FXVWRPHUV ZLWK WKH IDFLOLW\ WR FKDQJH WKHLU 3,1

FRGHV RQ $70V� 7KLV QHZ SURSRVDO QRW RQO\ FKDQJHV WKH SURYLVLRQDO VROXWLRQ WR WKH ,'

SUREOHP� EXW DOVR KDV DQ LPSDFW XSRQ WKH SUREOHP RI ¨DYDLODEOH VHUYLFHV© LGHQWLILHG E\

EDQNHU WHOOHUV DQG FXVWRPHUV LQ 7DEOH ����

7KLV VSHFLDO FDVH RI SURYLGLQJ D VROXWLRQ WR WKH ,' SUREOHP LOOXVWUDWHV WKH IDFW WKDW

FKDQJLQJ UHTXLUHPHQWV LV WKH QRUP LQ GHYHORSLQJ UHTXLUHPHQWV� HYHQ LQ VXFK WULYLDO D

SUREOHP� 5HFRJQLVLQJ WKLV IDFW� 6325( GHDOV ZLWK WKH UDSLG FKDQJH RI WKH LGHQWLILHG

SUREOHPV� FRQWH[WV DQG UHVRXUFHV E\ WKH FROODERUDWLYH LQWHUDFWLRQ EHWZHHQ SDUWLFLSDQWV LQ

D VLWXDWHG PDQQHU� -XVW DV WKH NQRZOHGJH RI D KXPDQ EHLQJ JURZV LQ HYHU\GD\ OLIH�

UHTXLUHPHQWV DUH JURZQ E\ SDUWLFLSDQWV WKURXJK LQWHUDFWLYH� LWHUDWLYH DQG FUHDWLYH

DFWLYLWLHV RQ WKH EDVLV RI WKH SULQFLSOHV DQG FRQFHSWV RI 6325(�

7R H[SORUH WKH GLIIHUHQFH EHWZHHQ 6325( DQG WUDGLWLRQDO SURFHVV PRGHOV� D

YLHZSRLQW�EDVHG PRGHO FDOOHG 925' LV FKRVHQ� 7KLV LV EHFDXVH VRPH RI WKH GHWDLOV RI

XVLQJ 925' WR IRUPXODWH WKH UHTXLUHPHQWV IRU WKH $70 DUH JLYHQ E\ WKH DXWKRUV RI

925' DQG FDQ EH IRXQG LQ >.6��@� :LWK WKHVH GHWDLOV� D IDLU FRPSDULVRQ FDQ EH PDGH�

VLQFH WKH SRVVLELOLW\ RI XVLQJ 925' LQFRUUHFWO\ FDQ EH HOLPLQDWHG� 0RUH LPSRUWDQWO\�

925' LV D YLHZSRLQW�EDVHG PRGHO ZKHUHE\ UHTXLUHPHQWV DUH SULQFLSDOO\ GHYHORSHG LQ D

GLVWULEXWHG PDQQHU >)6��@� :LWKLQ 925'� WKH LQIRUPDWLRQ QHHGHG IRU GHYHORSLQJ
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UHTXLUHPHQWV KDV EHHQ VHSDUDWHG WR GLIIHUHQW YLHZSRLQWV IURP GLYHUVH SHUVSHFWLYHV� 7KH

JHQHUDO IHDWXUH RI VXSSRUWLQJ JURXS ZRUN� ZKLFK LV JLYHQ OLWWOH RU HYHQ QR VXSSRUW LQ PRVW

PRGHOV IRU WKH 5(3� LV RQH RI WKH PDLQ FRQFHUQV LQ 6325(�

925'� LV SULPDULO\ LQWHQGHG IRU VSHFLI\LQJ DQ LQWHUDFWLYH V\VWHP DQG LV EDVHG RQ

YLHZSRLQWV IURP GLIIHUHQW SHUVSHFWLYHV� 7KH IROORZLQJ DUH LWV WKUHH PDLQ LWHUDWLYH VWHSV�

�� YLHZSRLQW LGHQWLILFDWLRQ DQG VWUXFWXULQJ

�� YLHZSRLQW GRFXPHQWDWLRQ

�� YLHZSRLQW UHTXLUHPHQWV DQDO\VLV DQG VSHFLILFDWLRQ

)LJXUH ��� VKRZV WKH LWHUDWLYH SURFHVV PRGHO RI 925'� 7KH SURFHVVHV DUH VKRZQ DV

URXQG�HGJHG ER[HV� DQG WKH SURGXFWV DV VTXDUH HGJHG ER[HV� (DFK SURGXFW FDQ EH YLHZHG

DV WKH FKHFNSRLQW IRU D UHYLHZ SURFHVV� ,Q WKH $70 H[DPSOH� 925' FRPPHQFHV IURP

WKH LGHQWLILFDWLRQ RI DEVWUDFW YLHZSRLQWV E\ UHFRJQLVLQJ ZKDW DUH FDOOHG ¨V\VWHP

DXWKRULWLHV© IURP UHOHYDQW SHUVSHFWLYHV� 7KHVH DEVWUDFW YLHZSRLQWV FDQ WKHQ EH IXUWKHU

� 7KH IROORZLQJ SDUDJUDSKV DQG VRPH ILJXUHV DERXW 925' DUH PRVWO\ H[WUDFWHG IURP >.6��@�

)LJXUH ��� 925' SURFHVV PRGHO� �IURP >.6��� S� ���@�

$EVWUDFW YLHZSRLQWV DQG

DEVWUDFW UHTXLUHPHQWV

5HTXLUHPHQWV LQIRUPDWLRQ VSDFH

,GHQWLI\

YLHZSRLQWV
,GHQWLI\

YLHZSRLQWV

6SHFLI\

UHTXLUHPHQWV
$QDO\VH

UHTXLUHPHQWV

,GHQWLI\

YLHZSRLQWV

,GHQWLI\

YLHZSRLQWV

6SHFLI\

UHTXLUHPHQWV

$QDO\VH

UHTXLUHPHQWV
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)LJXUH ����� 9LHZSRLQWV IRU DQ $70 V\VWHP LQ 925' �IURP >.6��� S� ���@�

6HFXULW\ RIILFHU

� 2UJDQLVDWLRQ

&DUG LVVXHU GDWDEDVH

6\VWHP�

%DQN VWDII

2SHUDWRU�

2SHUDWRU

%DQN FXVWRPHU

�

��� 2SHUDWRU�%DQN FXVWRPHU

+RPH FXVWRPHU

���

)RUHLJQ FXVWRPHU

2SHUDWRU�%DQN FXVWRPHU

%DQN PDQDJHU

��� 2SHUDWRU�%DQN VWDII

��� 2SHUDWRU�%DQN VWDII

$70 RSHUDWRU

%DQN WHOOHU

��� 2SHUDWRU�%DQN VWDII

� 6\VWHP

&XVWRPHU GDWDEDVH

2UJDQLVDWLRQ�

%DQN

GHFRPSRVHG IURP WKH KLJKHVW OHYHO LQWR D QXPEHU RI OHVV DEVWUDFW PRGXOHV LQ RUGHU WR

XQGHUVWDQG WKH VWUXFWXUH DQG IXQFWLRQDOLW\ RI WKH ZKROH VRIWZDUH V\VWHP WKDW LV WR EH

GHYHORSHG� ,QIRUPDWLRQ FDQ EH LQKHULWHG E\ VXE�FODVV YLHZSRLQW� DQG VR JOREDO

UHTXLUHPHQWV DUH UHSUHVHQWHG LQ WKH PRUH DEVWUDFW FODVVHV DQG LQKHULWHG E\ VXE�FODVVHV�

)LJXUH ���� VKRZV VRPH RI WKH $70©V YLHZSRLQWV�

7KH VHFRQG VWHS RI 925' LV WR GRFXPHQW WKH UHTXLUHPHQWV RI GLIIHUHQW YLHZSRLQWV

LGHQWLILHG LQ WKH ILUVW VWHS� 9LHZSRLQW UHTXLUHPHQWV DUH PDGH XS RI D VHW RI IXQFWLRQDO�

QRQ�IXQFWLRQDO DQG FRQWURO UHTXLUHPHQWV� &RQWURO UHTXLUHPHQWV GHVFULEH WKH VHTXHQFH RI

HYHQWV LQYROYHG LQ WKH LQWHUFKDQJH RI LQIRUPDWLRQ EHWZHHQ D YLHZSRLQW DQG WKH LQWHQGHG

V\VWHP� 7KHVH YLHZSRLQW UHTXLUHPHQWV DUH GRFXPHQWHG LQ QDWXUDO ODQJXDJH RU JUDSKLFDO

QRWDWLRQV� )RU H[DPSOH� 7DEOH ��� GHVFULEHV WKH LQLWLDO UHTXLUHPHQWV IURP WKH FXVWRPHU

YLHZSRLQW� $OVR� )LJXUH ���� LOOXVWUDWHV DQ HYHQW VFHQDULR IRU VHUYLFH DFFHVV� 7KH PHWKRG

RI XVLQJ GLIIHUHQW QRWDWLRQV WR UHSUHVHQW WKH VDPH UHTXLUHPHQW LQ 925' LV IRU WKH SXUSRVH

RI HQKDQFLQJ FRPPXQLFDWLRQ DQG DLGLQJ XQGHUVWDQGLQJ EHWZHHQ GLIIHUHQW SDUWLFLSDQWV�

7KH WKLUG VWHS LV FRQFHUQHG ZLWK YDOLGDWLRQ E\ LGHQWLI\LQJ HUURUV DQG FRQIOLFWV DQG

UHVROYLQJ WKHP� 7KH HQG UHVXOW LV D UHTXLUHPHQWV VSHFLILFDWLRQ GRFXPHQW�
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9LHZSRLQW 5HTXLUHPHQWV

,GHQWLI

LHU
/DEHO 'HVFULSWLRQ 7\SH

6RXUFH

93

� %DQN VWDII ���
3URYLGH DFFHVV WR DGPLQLVWUDWLYH VHUYLFH EDVHG RQ YDOLG VWDII

3,1 DQG WKH DFFHVV SHUPLVVLRQ VHW RXW IRU WKH EDQN VWDII
VY �

���
%DQN

PDQDJHU
����� 3URYLGH WUDQVDFWLRQ UHSRUWV WR EDQN PDQDJHU VY ���

�����
7KH EDQN PDQDJHU UHTXLUHV WUDQVDFWLRQ UHSRUWV WR EH

SURYLGHG RQ D GDLO\ EDVLV
QI ���

�
%DQN

FXVWRPHU
���

3URYLGH DFFHVV WR $70 VHUYLFHV EDVHG RQ YDOLG FDVK�FDUG�

YDOLG 3,1 DQG DFFHVV SHUPLVVLRQ VHW RXW IRU WKH EDQN

FXVWRPHU

VY �

��� 3URYLGH IRU ZLWKGUDZDO RI FDVK E\ EDQN FXVWRPHUV VY �

925' LV D K\EULG RI WKH SURGXFW� DQG SURFHVV�RULHQWHG PRGHOV GLVFXVVHG LQ WKH

ILUVW VHFWLRQ� ,W DLPV WR VSHFLI\ UHTXLUHPHQWV IURP PXOWLSOH YLHZSRLQWV LQ D GLVWULEXWHG

PDQQHU� 7KH SULQFLSOH DGYDQWDJHV RIIHUHG E\ YLHZSRLQWV >66��@ DUH�

x WR H[WUDFW PRUH FRPSOHWH UHTXLUHPHQWV�

x WR DYRLG GHDOLQJ ZLWK FRQIOLFWV EHWZHHQ YLHZSRLQWV EHIRUH WKH\ DUH ZHOO�LQIRUPHG�

x WR HQKDQFH WUDFHDELOLW\�

+RZHYHU� 925' WDNHV QR DFFRXQW RI FRQWH[W DQG GRHV OLWWOH WR KHOS FRSH ZLWK WKH

UHOHYDQW LVVXHV RI FKDQJLQJ UHTXLUHPHQWV� )RU H[DPSOH� LI D FKDQJH �HQWHULQJ WKH FDQFHO

NH\� LV DGGHG WR )LJXUH ���� DV VKRZQ LQ )LJXUH ����� RWKHU GRFXPHQWV DVVRFLDWHG ZLWK

WKLV UHTXLUHPHQW EHFRPH LQFRQVLVWHQW ZLWK WKH FKDQJHG GRFXPHQWV� ,Q DGGLWLRQ� VLQFH

925' HQGV XS ZLWK VSHFLILFDWLRQ GRFXPHQWV UDWKHU WKDQ D ZRUNLQJ PRGHO� VRPH

SUREOHPV DVVRFLDWHG ZLWK V\VWHP GHVLJQ DQG RSHUDWLRQ FDQQRW EH HDVLO\ GLVFORVHG �D

W\SLFDO FRQVHTXHQFH RI FRQYHQWLRQDO ZLVGRP FRQFHUQLQJ KRZ DQG ZKDW LQ 5( PHQWLRQHG

HDUOLHU�� )RU H[DPSOH� WKH 3,1 SUREOHP GLVFXVVHG DERYH FRXOG EH OHIW WR GHVLJQHUV RU EH

QHJOHFWHG LQ 925'� :KHQ WKH SUREOHP LV LGHQWLILHG LQ WKH ODWWHU VWDJH RI 66'� WKH VWHSV

GHVFULEHG LQ 925' ZLOO QHHG WR EH UHYLVLWHG� 0RUHRYHU� WKH XQGHUVWDQGDELOLW\ RI WKHVH

7DEOH ���� ,QLWLDO UHTXLUHPHQWV IURP VRPH SDUWLFLSDQWV LQ 925'
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VSHFLILFDWLRQ GRFXPHQWV WR DOO SDUWLFLSDQWV FRXOG EH DQRWKHU SUREOHP IRU YDOLGDWLRQ� $

EULHI FRPSDULVRQ RI 6325( DQG 925' LQ GHYHORSLQJ UHTXLUHPHQWV IRU WKH $70 V\VWHP

LV JLYHQ LQ 7DEOH ����

6HUYLFH

)LJXUH ����� $ PRGLILHG HYHQW VFHQDULR IRU VHUYLFH DFFHVV

UHDG\ YHULI\

YDOLGDWH

,QVHUW�FDUG�
(QWHU�3,1�

>FDUG � YDOLG&DUG@

>FDUG � YDOLGFDUGV@

�GLVSOD\ HUURU PHVVDJH

�UHWXUQ FDUG

>3,1 � YDOLG3,1V@	

>DWWHPSWV ! PD[$OORZHG@

�UHWDLQ FDUG
�GLVSOD\ FDUG UHWHQWLRQ PHVVDJH

4XLW

�UHWXUQ FDUG
>3,1 � YDOLG3,1V@

�GLVSOD\ VHUYLFH PHQX

(QWHU�3,1�

>3,1 � YDOLG3,1V@	

>DWWHPSWV d PD[$OORZHG@

�GLVSOD\ HUURU PHVVDJH

1RWH

$WWHPSWV  QXPEHU RI DWWHPSWV DW 3,1

0D[$OORZHG  PD[LPXP DOORZHG DWWHPSWV

9DOLG3,1V  VHW RI YDOLG 3,1V

9DOLG&DUGV  VHW RI YDOLG FDVK�FDUGV

(QWHU�&$1&(/�
�UHWXUQ FDUG

6HUYLFH

)LJXUH ����� (YHQW VFHQDULR IRU VHUYLFH DFFHVV �TXRWHG IURP >.6��� S����@�

UHDG\ YHULI\

YDOLGDWH

,QVHUW�FDUG�
(QWHU�3,1�

>FDUG � YDOLG&DUG@

>FDUG � YDOLGFDUGV@

�GLVSOD\ HUURU PHVVDJH

�UHWXUQ FDUG

>3,1 � YDOLG3,1V@	

>DWWHPSWV ! PD[$OORZHG@

�UHWDLQ FDUG
�VLVSOD\ FDUG UHWHQWLRQ PHVVDJH

4XLW

�UHWUXQ FDUG
>3,1 � YDOLG3,1V@

�GLVSOD\ VHUYLFH PHQX

(QWHU�3,1�

>3,1 � YDOLG3,1V@	

>DWWHPSWV d PD[$OORZHG@

�GLVSOD\ HUURU PHVVDJH

1RWH

$WWHPSWV  QXPEHU RI DWWHPSWV DW 3,1

0D[$OORZHG  PD[LPXPDOORZHG DWWHPSWV

9DOLG3,1V  VHW RI YDOLG 3,1V

9DOLG&DUGV  VHW RI YDOLG FDVK�FDUGV
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6325( 925'

)XQGDPHQWDO SULQFLSOH IRU

WKH 5(3
6LWXDWHGQHVV 6WHS�E\�VWHS DOJRULWKP

0DLQ DLP 5HTXLUHPHQWV GHYHORSPHQW 5HTXLUHPHQWV GHILQLWLRQ

)LQDO WDUJHW :RUNLQJ PRGHOV 'RFXPHQWHG VSHFLILFDWLRQV

0DLQ LQIRUPDWLRQ VRXUFHV

&ROODERUDWLYH LQWHUDFWLRQ�

¨ZKDW LI© H[SHULPHQW� DQG

GRPDLQ NQRZOHGJH

'RPDLQ NQRZOHGJH

2ULHQWDWLRQ 3UREOHP�IRFXVHG 6ROXWLRQ�GULYHQ

3DUWLFLSDQWV© UHODWLRQVKLS &ROODERUDWLYH
6XERUGLQDWLYH�

&RRUGLQDWLYH

3DUWLFLSDWLRQ 8VHUV DQG GHYHORSHUV 8VHUV DQG GHYHORSHUV

*URXS ZRUN
6XSSRUWHG

�KXPDQ�FHQWUHG�

6HPL�VXSSRUWHG

�GHYHORSHUV�FHQWUHG�

:RUN VW\OH ,QWHUDFWLYH� RSHQ�HQGHG 1RQ�LQWHUDFWLYH

7KH UHODWLRQVKLS EHWZHHQ WKH

5(3 DQG GHVLJQ

'HVLJQ KDV EHHQ HPEHGGHG

LQWR WKH FRQVWUXFWLRQ RI

ZRUNLQJ PRGHO

6XSSRUW WKH WUDQVLWLRQ WR

REMHFW�RULHQWHG GHVLJQ

PDQXDOO\

7KH UHODWLRQVKLS EHWZHHQ WKH

5(3 DQG 66'

7KURXJKRXW WKH ZKROH OLIH

F\FOH RI 66'
2QO\ LQ WKH HDUO\ VWDJH

&RQWH[W LQ WKH 5(3 &RQWH[WXDO GHSHQGHQFH &RQWH[WXDO LQGHSHQGHQFH

����� $ :DUHKRXVH 'LVWULEXWLRQ 6\VWHP
�

6SHFLI\LQJ WKH UHTXLUHPHQWV IRU D ZDUHKRXVH LV WDNHQ DV D FDVH�VWXG\ E\ -DFREVRQ LQ

>-&-2��@� -DFREVRQ©V FRQFHUQ LV WR LGHQWLI\ WKH VRIWZDUH UHTXLUHPHQWV RI D FRPSXWHULVHG

V\VWHP� DQG KLV DSSURDFK LV EDVHG RQ XVH�FDVH DQDO\VLV� )RU -DFREVRQ� HDFK XVH�FDVH LV

DVVRFLDWHG ZLWK D SDUWLFXODU NLQG RI LQWHUDFWLRQ EHWZHHQ KXPDQ DJHQWV DQG WKH FRPSXWHU

V\VWHP� VXFK DV PLJKW EH GLUHFWHG WRZDUGV RQH RI WKH UHTXLUHG IXQFWLRQV RI WKH ZDUHKRXVH

�H�J� PDQXDO UHGLVWULEXWLRQ EHWZHHQ ZDUHKRXVHV��

� 7KLV FDVH VWXG\ LV VWLOO SURFHHGLQJ� 0RVW SUDFWLFDO ZRUN GHVFULEHG KHUH KDV EHHQ FRQGXFWHG E\ DQRWKHU 3K�'�

VWXGHQW� <�& &KHQ� 7KLV VXEVHFWLRQ LV FORVHO\ EDVHG RQ %H\QRQ©V DFFRXQW RI MRLQW UHVHDUFK UHSRUWHG LQ RXU

SDSHU� &XOWLYDWLQJ UHTXLUHPHQWV LQ D VLWXDWHG SURFHVV RI UHTXLUHPHQWV HQJLQHHULQJ >6&5%��@�

7DEOH ���� $ FRPSDULVRQ EHWZHHQ 6325( DQG 925'
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:LWKLQ WKH IUDPHZRUN RI 6325(� WKH UHTXLUHPHQWV HQJLQHHULQJ WDVN FDQ EH VHHQ LQ

WKH EURDGHU FRQWH[W RI GHYHORSLQJ D EXVLQHVV SURFHVV PRGHO DQG GHWHUPLQLQJ WKH UROH WKDW

FRPSXWHU WHFKQRORJ\ FDQ SOD\ LQ FDUU\LQJ RXW WKH FKDUDFWHULVWLF WUDQVDFWLRQV RI WKH

ZDUHKRXVH� 7KH SHUVSHFWLYH SURSRVHG KHUH LV WKURXJK�DQG�WKURXJK DJHQW�RULHQWHG LQ WKH

VHQVH WKDW ZDUHKRXVH DFWLYLW\ LV FRQFHLYHG ZLWK UHIHUHQFH WR VWDWH�FKDQJLQJ SURWRFROV IRU

KXPDQ DQG DXWRPDWHG FRPSRQHQWV ZLWK WKH V\VWHP� ,Q HIIHFW� ZKHUH WKH DFWLRQ RI KXPDQ

DJHQWV LV FRQVWUDLQHG E\ WKH EXVLQHVV SURFHVV VR WKDW LW IROORZV UHOLDEOH SDWWHUQV� LW LV

SRVVLEOH WR UHJDUG WKHLU FR�RSHUDWLYH DFWLYLW\ DV D IRUP RI FRPSXWDWLRQ� 7KH FKDUDFWHULVWLF

WUDQVDFWLRQV RI WKH ZDUHKRXVH DUH WKHQ DQDORJRXV WR XVH�FDVHV LQ -DFREVRQ©V VHQVH�

x 6HHG ,60V IRU WKH :DUHKRXVH 6WDWH

,Q 6325(� WKH FXOWLYDWLRQ RI UHTXLUHPHQWV KDV WR VWDUW IURP D UHSUHVHQWDWLRQ RI WKRVH

HOHPHQWV RI WKH ZDUHKRXVH VWDWH WKDW DUH SHUWLQHQW WR WKH SDUWLFXODU SUREOHP EHLQJ

DGGUHVVHG� 7KLV UHSUHVHQWDWLRQ ZLOO WDNH WKH IRUP RI D VHHG ,60 WKDW ¤ EHFDXVH RI WKH

VLWXDWHG QDWXUH RI 6325( ¤ LQFRUSRUDWHV PDWWHU�RI�IDFW REVHUYDWLRQV RI WKH FXUUHQW VWDWH

RI WKH ZDUHKRXVH� 7\SLFDO REVHUYDEOHV WKDW DUH VLJQLILFDQW LQ WKLV YLHZ DUH WKH LWHPV DQG

ORFDWLRQV LQ WKH ZDUHKRXVH� DQG WKH LQYHQWRU\ WKDW FRQQHFWV LWHPV ZLWK ORFDWLRQV� $Q ,60

WR UHSUHVHQW WKHVH REVHUYDEOHV ZLOO VXSSO\ D YLVXDO UHSUHVHQWDWLRQ IRU LWHPV DQG ORFDWLRQV�

DQG WKH VWDWXV RI WKH LQYHQWRU\

6XFK D UHSUHVHQWDWLRQ RI WKH FXUUHQW VWDWH RI WKH ZDUHKRXVH ZLOO EH FRPSOHPHQWHG

E\ LQIRUPDO DFWLRQV� IRU H[DPSOH� UHSUHVHQW WKH UHORFDWLRQ RI LWHPV� ORRN XS DQ LWHP LQ WKH

LQYHQWRU\� RU WDNH UHFHLSW RI D QHZ LWHP IRU VWRUDJH� ,Q VRPH FRQWH[WV� WKLV ZLOO PRWLYDWH

YLVXDOLVDWLRQV WR UHSUHVHQW LQWHUPHGLDWH VWDWHV LQ WKH RSHUDWLRQ RI WKH ZDUHKRXVH WKDW DUH

DVVRFLDWHG ZLWK LWHPV LQ WUDQVLW� RU LWHPV ORFDWHG YLD WKH LQYHQWRU\ EXW \HW WR EH UHWULHYHG

IURP WKH ZDUHKRXVH�
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$ PRGHO RI WKH ZDUHKRXVH KDV WR LQFRUSRUDWH VXFK DVSHFWV RI VWDWH DQG VWDWH FKDQJH

LQ RUGHU WR EH IDLWKIXO WR LWV UHIHUHQW� ,I VXFK DVSHFWV DUH QHJOHFWHG� WKHUH LV QR PHDQV WR

FRQVLGHU EHKDYLRXUV WKDW� WKRXJK XQGHVLUDEOH RU RXWVLGH WKH VFRSH RI QRUPDO RSHUDWLRQ�

KDYH D SURIRXQG LQIOXHQFH RQ WKH UHTXLUHPHQW� )RU LQVWDQFH� WKH UHTXLUHPHQWV DFWLYLW\ KDV

WR DGGUHVV PDWWHUV VXFK DV WKH ORVV RI LWHPV RU ZDUHKRXVH ORFDWLRQV� WKH FRQFHSW RI LWHPV

EHLQJ PLVODLG� RU WKH VLJQLILFDQFH RI SHULVKDEOH LWHPV�

7KHUH LV QR VLQJOH ,60 WKDW FDQ UHSUHVHQW DOO WKH DVSHFWV RI WKH ZDUHKRXVH VWDWH WKDW

DUH SRWHQWLDOO\ UHOHYDQW WR D UHTXLUHPHQWV LGHQWLILFDWLRQ� 7KH VWDWH RI WKH ZDUHKRXVH ZLOO

W\SLFDOO\ EH UHSUHVHQWHG E\ GLIIHUHQW VHHG ,60V DFFRUGLQJ WR ZKDW SUREOHPV DUH EHLQJ

DGGUHVVHG LQ WKH 6325(� DQG HDFK ZLOO EH LQWURGXFHG WR PLPLF SDUWLFXODU VFHQDULRV� )RU

LQVWDQFH� LW PD\ EH DSSURSULDWH WR FRQVWUXFW VHHG ,60V WR UHSUHVHQW GLIIHUHQW YDULHWLHV RI

SHULVKDEOH LWHP� RU WR UHSUHVHQW D YHU\ ODUJH QXPEHU RI LWHPV WR DVVHVV WKH LQWHUIDFH WR DQ

LQYHQWRU\ GDWDEDVH�

x 7KH :DUHKRXVH %XVLQHVV 3URFHVV 0RGHO �%30�

2YHU DQG DERYH WKH QDLYH SHUFHSWLRQ RI VWDWHV DQG VWDWH FKDQJHV MXVW FRQVLGHUHG� WKHUH LV D

EXVLQHVV SHUVSHFWLYH RQ ZDUHKRXVH RSHUDWLRQ� 7KLV IRFXVHV RQ WKH SDUWLFXODU DJHQWV WKDW

DUH LQWHQGHG WR RSHUDWH DQG WKH SURWRFROV WKDW WKH\ IROORZ LQ FDUU\LQJ RXW SUHFRQFHLYHG

FKDUDFWHULVWLF WUDQVDFWLRQV� 7KHVH GHILQH WKH EXVLQHVV SURFHVV PRGHO�

7KH REVHUYDEOHV LQ WKH %30 DUH GLIIHUHQW LQ FKDUDFWHU IURP LWHPV DQG ORFDWLRQV�

7KH\ UHODWH WR SKDVHV LQ SUHFRQFHLYHG WUDQVDFWLRQV� 7KH VWDWH FKDQJHV DUH FRQFHUQHG ZLWK

WKH V\VWHPDWLF H[HFXWLRQ RI SURWRFROV DQG WKH DVVRFLDWHG WUDQVLWLRQ IURP RQH SKDVH WR WKH

QH[W� 7KHUH PD\ EH QR FRXQWHUSDUW LQ WKH %30 IRU DFWLYLWLHV WKDW PLJKW EH SRVVLEOH LQ

SUDFWLFH� VXFK DV WKH LOOLFLW UHWULHYDO RI DQ LWHP E\ LWV RZQHU� $Q LPSRUWDQW DVSHFW RI WKH

REVHUYDEOHV DVVRFLDWHG ZLWK WKH %30 LV WKDW WKH\ VKRXOG QRW RQO\ VHUYH WR GHWHUPLQH WKH

FXUUHQW VWDWH� EXW PXVW DOVR LQFRUSRUDWH D WUDQVDFWLRQ KLVWRU\ DSSURSULDWH IRU DXGLWLQJ�
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7KH ,60 ZKLFK LV WR EH GHYHORSHG WR UHSUHVHQW WKH %30 LV PRGHOOHG RQ WKH

SUDFWLFHV WKDW ZHUH XVHG LQ WKH RSHUDWLRQ RI WKH ZDUHKRXVH SULRU WR WKH DGYHQW RI

FRPSXWHUV� ,Q WKDW FDVH� IRUPV DQG SDSHU LQYHQWRULHV VHUYH WR UHFRUG WKH RSHUDWLRQ RI WKH

%30 E\ UHQGHULQJ WKH DEVWUDFW REVHUYDEOHV DVVRFLDWHG ZLWK SKDVHV DQG UROHV YLVLEOH DQG

WDQJLEOH� 0DQXDO GDWD HQWU\� IROORZLQJ V\VWHPDWLF SURFHVVHV RI IRUP WUDQVIHU� ZDV WKH

PHDQV WR UHSUHVHQW ERWK WKH FXUUHQW VWDWXV RI DOO WUDQVDFWLRQV �VXFK DV� ZKLFK LWHPV ZHUH LQ

WUDQVLW� DQG WKH KLVWRU\ RI WUDQVDFWLRQV�

7R VRPH H[WHQW� WKH IRUPV DQG LQYHQWRULHV FDQ EH LQWHUSUHWHG DV D SDSHU�EDVHG ,60

IRU WKH EXVLQHVV SURFHVV� ,Q SHUIRUPLQJ D SDUWLFXODU WUDQVDFWLRQ� VSHFLILHG SURFHGXUHV DUH

WR EH IROORZHG LQ ILOOLQJ IRUPV DQG WUDQVIHUULQJ WKHP EHWZHHQ SHUVRQQHO� 7KHVH PDQXDO

DFWLYLWLHV HIIHFWLYHO\ LGHQWLI\ ZKLFK DJHQWV KDYH UROHV LQ WKH WUDQVDFWLRQ� ZKLFK DUH

FXUUHQWO\ DFWLYH LQ DQ\ SKDVH� DQG KRZ WKHLU LQWHUDFWLRQ LV V\QFKURQLVHG �FI� )LJXUHV ����

DQG ������ 7KH FXUUHQW VWDWXV RI DQ\ WUDQVDFWLRQ LV GHWHUPLQHG E\ ZKDW VHFWLRQV RI IRUPV

DUH FXUUHQWO\ FRPSOHWHG DQG ZKR FXUUHQWO\ KROGV WKH IRUPV�

7KH IXOO GHWDLOV RI KRZ WKH %30 LV FRQVWUXHG WR RSHUDWH DUH UHIOHFWHG LQ WKH VSHFLILF

GHWDLOV RI ZKDW HDFK DJHQW HQWHUV RQ D IRUP� 7KHVH GHWDLOV UHIHU WR WKH REVHUYDWLRQDO DQG

LQWHUDFWLYH FRQWH[W IRU HDFK DJHQW� WKH REVHUYDEOHV WKH DJHQW FDQ UHIHU WR �LWV RUDFOHV��

WKRVH WKDW FDQ FRQGLWLRQDOO\ FKDQJH �LWV KDQGOHV� DQG WKH SURWRFRO WKDW FRQQHFWV WKHVH�

1RWH WKDW WKH UHOHYDQW REVHUYDEOHV LQ WKLV FRQWH[W PD\ UHIHU WR WKH VWDWH RI WKH ZDUHKRXVH

LWVHOI �H�J� DQ LWHP FDQ EH VLJQHG RII RQO\ LI LW LV SUHVHQWO\ WR KDQG�� DQG UHODWH WR WKH KLJK�

OHYHO FRQWH[W IRU LQWHUSUHWDWLRQ �H�J� LVVXHV RI OHJDOLW\� VDIHW\� HWF��� 7KH SHUVLVWHQFH RI WKH

UHFRUG WKDW WKH IRUPV VXSSO\ LV DOVR VLJQLILFDQW IRU DXGLWLQJ DQG WUDFHDELOLW\�
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x $SSOLFDWLRQV RI 6325( WR :DUHKRXVH 5HTXLUHPHQWV

-XVW DV SDSHU UHFRUGV DQG SURWRFROV IRU LQWHUDFWLRQ ZLWK WKHP FDQ EH YLHZHG DV DQ ,60� VR

WKH SURFHVV E\ ZKLFK VXFK SURFHGXUHV HYROYHG FDQ EH FRQVWUXHG DV (0� 7KH DFWLYLWLHV

LQYROYHG LQ WKLV HYROXWLRQ DUH DV GHVFULEHG LQ WKH DERYH GLVFXVVLRQ�

x WKH LGHQWLILFDWLRQ RI DJHQWV� H�J� IRUHPDQ� ZDUHKRXVH ZRUNHU� GULYHU� RIILFH FOHUN�

x WKH FRQFHSWLRQ RI WKH UROHV IRU WKHVH DJHQWV FRUUHVSRQGLQJ WR WKHLU FKDUDFWHULVWLF

VNLOOV�

x WKH DSSRUWLRQLQJ RI UHVSRQVLELOLWLHV IRU SDUWLFXODU SKDVHV ZLWKLQ D JLYHQ WUDQVDFWLRQ�

x WKH UHILQHPHQW DQG IRUPDOLVDWLRQ RI WKHLU SUHFLVH REVHUYDEOHV DQG SURWRFROV�

,Q DSSO\LQJ 6325( WR GHYHORSLQJ ZDUHKRXVH UHTXLUHPHQWV� WKLV JHQHUDO SURFHVV LV

HPXODWHG XVLQJ FRPSXWHU�EDVHG WHFKQRORJ\� 7KH ,60 FRQVWUXFWHG IRU WKLV SXUSRVH

LQFRUSRUDWHV WKH VHHG ,60V IRU WKH ZDUHKRXVH� WKH IRUP�EDVHG DEVWUDFWLRQV WKDW FDSWXUH

WKH VWDWH RI WKH %30 DQG WKH DFWLYLWLHV RI WKH DJHQWV� DQG DGGLWLRQDO REVHUYDWLRQV VXFK DV

WKRVH DVVRFLDWHG ZLWK WKH ZLGHU VLJQLILFDQFH RI WKH ZDUHKRXVH RSHUDWLRQ �H�J� WKRVH

FRQFHUQHG ZLWK WKH OHJDOLW\ DQG WKH LQWHJULW\ RI WKH EXVLQHVV SURFHVV�� 7KH WUDQVIRUPDWLRQ

IURP D SDSHU�EDVHG WR D FRPSXWHU�EDVHG ,60 LOOXVWUDWHV WKH SRWHQWLDO RI 6325( DV D

IUDPHZRUN IRU EXVLQHVV�SURFHVV UH�HQJLQHHULQJ�

7KH GLVWULEXWHG QDWXUH RI GWNHGHQ PDNHV LW SRVVLEOH WR VHSDUDWH WKH YLHZSRLQWV RI

WKH DJHQWV LQ WKH PRGHO� DQG WR FRPSOHPHQW WKHVH ZLWK DQ H[WHUQDO LQWHUSUHWDWLRQ� ,Q WKH

ILUVW LQVWDQFH� FRPSXWHU�EDVHG IRUPV DUH XVHG WR UHSUHVHQW WKH HQYLURQPHQW IRU HDFK

DJHQW©V LQWHUDFWLRQ� 7KH PHFKDQLVPV WKURXJK ZKLFK D SDUWLFXODU NLQG RI DJHQW� VXFK DV D

ZDUHKRXVH ZRUNHU� LQWHUDFWV FDQ EH VXEVHTXHQWO\ HODERUDWHG WKURXJK WKH GHYHORSPHQW RI

VSHFLDO�SXUSRVH LQWHUIDFHV� ,Q WKLV ZD\� WKH GLVWULEXWHG ,60 VHUYHV DV D PHGLXP LQ ZKLFK

WR LGHQWLI\ DQG HQDFW DSSURSULDWH WUDQVDFWLRQV� DQG WR GHEXJ DQG UHILQH WKHVH WKURXJK

FROODERUDWLYH LQWHUDFWLRQ EHWZHHQ WKH YDULRXV SDUWLFLSDQWV�
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([DPSOHV RI KRZ UHTXLUHPHQWV FDQ EH DGGUHVVHG E\ 6325( LQ WKLV ZD\ LQFOXGH�

x 7KURXJK H[SHULPHQWDWLRQ DW GLIIHUHQW ZRUNVWDWLRQV� LW LV SRVVLEOH WR LGHQWLI\ LVVXHV

WKDW DUH SUREOHPDWLF IURP WKH SHUVSHFWLYH RI SDUWLFXODU DJHQWV� IRU LQVWDQFH� ¦KRZ

GRHV WKH RIILFH NQRZ ZKLFK GULYHUV DUH DYDLODEOH"§ ¦+RZ GRHV WKH RIILFH GHWHUPLQH

ZKHWKHU D WUDQVDFWLRQ LV FRPSOHWHG"§

x 7KURXJK WKH HODERUDWLRQ RI GLIIHUHQW VHHG ,60V� DGGLWLRQDO LVVXHV FDQ EH DGGUHVVHG�

VXFK DV WUDQVSRUWDWLRQ FRVWV� SHULVKDEOH JRRGV� VHFXULW\ DQG WUXVW FRQFHUQV�

x 7KURXJK WKH PRGLILFDWLRQ RI GHSHQGHQFLHV DQG FRPPXQLFDWLRQ VWUDWHJLHV� WKH

HIIHFWV RI GLIIHUHQW WHFKQRORJLHV� VXFK DV PRELOH FRPPXQLFDWLRQV� WKH ,QWHUQHW�

RSWLFDO EDU FRGH UHDGHUV� RU HOHFWURQLF ORFNLQJ DJHQWV� DUH FRQVLGHUHG�

x 7KURXJK FROODERUDWLRQ DQG V\QWKHVLV RI YLHZV� LW LV VLJQLILFDQW WR GLVWLQJXLVK

EHWZHHQ VXEMHFWLYH DQG REMHFWLYH SHUFHSWLRQV RI D VWDWH H�J� WR FRQWUDVW ¦, UHPHPEHU

GRLQJ ;§ ZLWK ¦, KDYH VRPH UHFRUG RI GRLQJ ;§ ZLWK ¦7KHUH LV DQ RIILFLDO UHFRUG RI

;§� RU WR PRGHO PLVFRQFHSWLRQV RQ WKH SDUW RI DQ DJHQW�

7KURXJK LQWHUYHQWLRQ LQ WKH UROH RI VXSHUDJHQW� LW LV SRVVLEOH WR H[DPLQH WKH FRQVHTXHQFHV

RI VLQJXODU FRQGLWLRQV WKDW DULVH IURP RSSRUWXQLVWLF LQWHUDFWLRQ RU $FWV�RI�*RG� DQG WR

DVVHVV DFWLYLWLHV RXWVLGH WKH VFRSH RI QRUPDO RSHUDWLRQ VXFK DV DUH DVVRFLDWHG ZLWK IUDXG�

RU PDQXDO EDFN�XS WR DXWRPDWHG SURFHGXUHV�
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�� )LOO 5)�� �� �� �� �

�� 3DVV 5)�� �� �� � WR

ZRUNHU DQG NHHS 5)�
�� :KHQ UHFHLYLQJ 5)��

XSGDWH LWHP TXDQWLW\

�� 0DUN LWHPV

�� )LOO ORDGLQJ WLPH�
ORDGLQJ SODWIRUP LQWR

5)�� �� �� �

7LFN ¨2Q�7UDQVSRUW© RQ

5)� DIWHU ORDGLQJ

�� &KHFN 7) DQG GHFLGH ZKLFK

GULYHU IRU WKLV UHGLVWULEXWLRQ
�� )LOO GULYHU QDPH� H[SHFWHG

DUULYDO WLPH DQG XQORDGLQJ

SODWIRUP LQ 5)�� �� �

�� .HHS 5)�
�� :KHQ UHFHLYLQJ 773��

ILOO�XSGDWH 7)

�� :KHQ UHFHLYLQJ 5)�

IURP RIILFH� ILOO LQWR
773�� �

�� .HHS 773�

:KHQ UHFHLYLQJ 5)��

XSGDWH LWHP TXDQWLW\

'HFLGH RQ SODFH IRU WKH

UHFHLYHG LWHPV DQG ILOO LQ

5)�

7LFN ¨5HGLVWULEXWLRQ

'RQH© LQ 5)� ZKHQ

ILQLVKLQJ XQORDGLQJ

)RUHPDQ

$UWHIDFW

)RUHPDQ

5)�������

5)�

5)�����

5)�
5)�

5)� 773�

RUDFOH

RUDFOH

RUDFOH

RUDFOH

KDQGOH

KDQGOH

KDQGOH

KDQGOH

KDQGOH

RUDFOH

YLVXDOLVDWLRQ

YLVXDOLVDWLRQ

YLVXDOLVDWLRQ

YLVXDOLVDWLRQ

YLVXDOLVDWLRQ

:DUHKRXVH

:RUNHU

)RUNOLIW 2SHUDWRU
2IILFH

3HUVRQQHO

7UXFN 'ULYHU

)RUHPDQ

:DUHKRXVH

:RUNHU

)RUNOLIW

2SHUDWRU

:DUHKRXVH

:RUNHU
$UWHIDFW

)RUNOLIW

2SHUDWRU
$UWHIDFW

2IILFH

$UWHIDFW

7UXFN 'ULYHU
$UWHIDFW

6RXUFH :DUHKRXVH

'HVWLQDWLRQ :DUHKRXVH

5HDO :RUOG (QYLURQPHQW ,QWHUDFWLYH 6LWXDWLRQ 0RGHOV

8VHU LQ ZDUHKRXVH &RPSXWHU PRGHO3URFHVV �IRUP GHOLYHU\�

)LJXUH ����� $ FROODERUDWLYH ZRUNLQJ HQYLURQPHQW IRU PDQXDO UHGLVWULEXWLRQ EHWZHHQ ZDUHKRXVHV

8VHU DFWLRQV

)RUHPDQ

$UWHIDFW

:DUHKRXVH :RUNHU
$UWHIDFW

)RUNOLIW 2SHUDWRU
$UWHIDFW

5)�

5)�
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)RUHPDQ

$UWHIDFW

)RUHPDQ

5)�

RUDFOH

RUDFOH

KDQGOH

KDQGOH

YLVXDOLVDWLRQ

YLVXDOLVDWLRQ

:DUHKRXVH

:RUNHU

)RUNOLIW

2SHUDWRU

2IILFH

3HUVRQQHO

:DUHKRXVH

:RUNHU

$UWHIDFW

5HDO :RUOG (QYLURQPHQW ,QWHUDFWLYH 6LWXDWLRQ 0RGHOV

8VHU LQ ZDUHKRXVH

&RPSXWHU PRGHO3URFHVV �IRUP GHOLYHU\�

)LJXUH ����D �DERYH�� 'HWDLOHG YLHZ RI WKH

IRUPV XVHG LQ WKH ZDUHKRXVH

DUWHIDFWV

5)�������

5)�����
5)�

)RUNOLIW 2SHUDWRU

)LJXUH ����E �ULJKW�� 'HWDLO RI SDQHOV

UHSUHVHQWLQJ REVHUYDEOHV �KDQGOHV RU

RUDFOHV� IRU VRPH ZDUHKRXVH DJHQWV


