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'LVWULEXWHG�(PSLULFDO�0RGHOOLQJ

$ SUHYDOHQW YLHZ LQ PRGHUQ LQGXVWULDO VRFLHWLHV LV WKDW JURXS DFWLYLWLHV DUH DQ

HFRQRPLFDOO\ QHFHVVDU\ DQG HIILFLHQW PHDQV RI SURGXFWLRQ� DQG WKDW VXFK VRFLHWLHV FRXOG

QRW VXUYLYH RQ WKH EDVLV RI LQGLYLGXDO HIIRUW DORQH >6PL��@� *URXS DFWLYLWLHV DUH

SDUWLFXODUO\ LPSRUWDQW LQ GHYHORSLQJ LQIRUPDWLRQ V\VWHPV� VLQFH WKLV WDVN LV ERXQG WR

LQYROYH WKH FR�RSHUDWLYH HIIRUW RI XVHUV� GHYHORSHUV DQG GHVLJQHUV >$&��@� $Q\ DSSURDFK

IRU VXSSRUWLQJ WKLV VRFLDO SURFHVV VKRXOG WKHUHIRUH WDNH JURXS DFWLYLWLHV LQWR DFFRXQW� 2Q

WKH RWKHU KDQG� WKRXJK (0 KDV SURPLVLQJ SRWHQWLDO IRU VRIWZDUH V\VWHP GHYHORSPHQW

�66'� DV GLVFXVVHG LQ &KDSWHU �� WKH SUDFWLFDO ZRUN RI (0 VR IDU KDV IRFXVHG RQ WKH UROH

RI WKH LQGLYLGXDO� PRGHOOHU� ,Q D W\SLFDO DSSOLFDWLRQ� WKH PRGHOOHU� LQ WKH UROH RI WKH RQO\

H[WHUQDO REVHUYHU� EXLOGV XS D FRPSXWHU PRGHO IRU 66' E\ PRGHOOLQJ� 7KH PRGHO RIWHQ

FRQYHUJHV WR D VWDWH WKDW UHSUHVHQWV WKH FRJQLWLYH LQVLJKWV RI WKH PRGHOOHU� ,Q RUGHU WR

DSSO\ (0 WR 66'� FRQYHQLHQW VXSSRUW IRU JURXS DFWLYLWLHV� LQ SDUWLFXODU JURXS LQWHUDFWLRQ�

VKRXOG EH SURYLGHG� 7R DFKLHYH WKLV� LW LV QHFHVVDU\ WR FODULI\ WKH GLVWULEXWHG SHUVSHFWLYH

RQ (0 DQG HQKDQFH WKH IUDPHZRUN RI (0 WR FUHDWH D GLVWULEXWHG PRGHOOLQJ HQYLURQPHQW

ZKHUH LQWHUSHUVRQDO LQWHUDFWLRQ EHWZHHQ PRGHOOHUV �VXFK DV H[SORULQJ VKDUHG NQRZOHGJH

DQG VKDSLQJ DJHQF\ RI DJHQWV� FDQ EH HIIHFWLYHO\ FDUULHG RXW�

� 7KH HPSKDVLV LQ (0 XQWLO QRZ KDV EHHQ RQ JURXSV RI SHRSOH FUHDWLQJ D VLQJOH PRGHO� RU FUHDWLQJ LQGLYLGXDO

PRGHOV WKDW DUH QRW FORVHO\ LQWHJUDWHG�
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��� 2YHUYLHZ

7KLV FKDSWHU DLPV WR HVWDEOLVK D IUDPHZRUN IRU GLVWULEXWHG (PSLULFDO 0RGHOOLQJ� �'(0�

E\ GUDZLQJ RQ WZR LPSRUWDQW WKHRULHV LQ VRFLDO VFLHQFH� GLVWULEXWHG FRJQLWLRQ >+XW��@ DQG

HWKQRPHWKRGRORJ\ >*DU��@� 7ZR WRSLFV DVVRFLDWHG ZLWK VKDSLQJ DJHQF\ DQG

GHYHORSPHQWDO VWUDWHJ\ IRU 66' ZLWKLQ '(0 DUH DOVR GLVFXVVHG�

7KH ILUVW VHFWLRQ VHHNV WR H[SODLQ ZK\ � IURP ERWK D SUDFWLFDO DQG WKHRUHWLFDO SRLQW

RI YLHZ ¤ WKH GLVWULEXWHG SHUVSHFWLYH RQ (0 QHHGV WR EH KLJKOLJKWHG� ,Q SUDFWLFDO WHUPV�

WKHVH IDFWRUV DUH FRQVLGHUHG� DOOHYLDWLQJ WKH RYHUORDGHG UHVSRQVLELOLW\ RI WKH PRGHOOHU LQ

(0� DGMXVWLQJ D FULWLFDO ELDV ZLWK UHIHUHQFH WR WKH EDODQFH RI VXEMHFWLYLW\ DQG REMHFWLYLW\

LQ (0� FDWFKLQJ XS ZLWK WKH WUHQG WRZDUGV WHFKQLTXHV IRU GHYHORSLQJ GLVWULEXWHG VRIWZDUH

V\VWHPV DQG SURYLGLQJ DQ DOWHUQDWLYH WR WKH WUDGLWLRQDO FRPPXQLFDWLRQ EHWZHHQ XVHUV DQG

GHYHORSHUV� ,Q WKH WKHRUHWLFDO DQDO\VLV ZKLFK IROORZV� WKH FRQFHSW RI GLVWULEXWHG FRJQLWLRQ

LV LQWURGXFHG WR H[SODLQ WKDW PHDQLQJV RI JURXS ZRUN DUH GLVWULEXWHG DFURVV DOO

SDUWLFLSDQWV UDWKHU WKDQ RQO\ LQVLGH DQ\ LQGLYLGXDO >+XW��@� 1H[W� WKH FRQFHSW RI

HWKQRPHWKRGRORJ\ >*DU��@ LV HODERUDWHG� ,W KLJKOLJKWV WKH LQDGHTXDF\ RI LQYHVWLJDWLQJ WKH

LQWHUDFWLRQ EHWZHHQ PHPEHUV RI VRFLHW\ VLPSO\ IURP WKH YLHZSRLQW RI DQ H[WHUQDO

REVHUYHU� %RWK FRQFHSWV LQGLFDWH WKDW WKH PRGHOOLQJ DFWLYLWLHV IRU GHYHORSLQJ PXOWL�DJHQW

V\VWHPV VKRXOG EH LQYRNHG QRW RQO\ IURP WKH V\VWHP OHYHO EXW DOVR IURP WKH FRPSRQHQW

OHYHO� 7KLV IDFW PRWLYDWHV WKH FRQVWUXFWLRQ RI D IUDPHZRUN IRU '(0�

,Q 6HFWLRQ ���� D IUDPHZRUN IRU '(0 LV HVWDEOLVKHG� $Q DSSURDFK� FDOOHG (�

PRGHOOLQJ DQG EDVHG RQ D IDPLOLDU DSSURDFK WR FRQFXUUHQW HQJLQHHULQJ� LV ILUVW FRQVLGHUHG�

$OWKRXJK PRGHOOHUV FDQ SHUIRUP (�PRGHOOLQJ DFWLYLWLHV IURP ERWK WKH V\VWHP DQG WKH

FRPSRQHQW SHUVSHFWLYHV LQ D GLVWULEXWHG HQYLURQPHQW� WKH\ DFW DV H[WHUQDO REVHUYHUV VR

� 7KH WHUP ¨'(0© LV XVHG LQ WKLV WKHVLV IRU KLJKOLJKWLQJ WKH GLVWULEXWHG SHUVSHFWLYH RQ (0� ,W VKRXOG QRW EH

PLVXQGHUVWRRG DV LI LW LV GLIIHUHQW IURP (0�
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WKDW WKH DSSOLFDWLRQ RI (0 SULQFLSOHV EHFRPHV PRUH REVFXUH� 7KLV LV EHFDXVH WKH FRQWH[W

LQ ZKLFK HDFK PRGHOOHU LQWHUDFWV ZLWK WKH FRPSXWHU PRGHO LV VHSDUDWHG IURP WKH FRQWH[W

LQ ZKLFK KH�VKH LQWHUDFWV ZLWK RWKHU PRGHOOHUV� $QRWKHU DSSURDFK FDOOHG ,�PRGHOOLQJ LV

WKHQ SURSRVHG WR KLJKOLJKW QRW RQO\ WKH GLVWULEXWHG SHUVSHFWLYH RQ (0 EXW DOVR WKH

SULQFLSOHV DQG FRQFHSWV RI (0� 1HZ PRGHOOHUV DV LQWHUQDO REVHUYHUV� FDOOHG $�PRGHOOHUV�

DUH LQWURGXFHG WR VKDSH WKH DJHQF\ RI DJHQWV LQ DJHQWV© FXVWRPDU\ FRQWH[W� 7KLV LV UHDFKHG

E\ ¨SUHWHQG SOD\© ZKHUHE\ PRGHOOHUV DFW DV DJHQWV WR LQWHUDFW ZLWK HDFK RWKHU� $W WKH VDPH

WLPH� D PRGHOOHU FDOOHG WKH 6�PRGHOOHU LV LQYROYHG� 7KH 6�PRGHOOHU DV WKH VXSHU DJHQW

VKLIWV KLV�KHU VXSHU�DJHQF\ IURP VKDSLQJ WKH DJHQF\ RI DJHQWV WR FUHDWLQJ WKH FRQWH[W IRU

DJHQW LQWHUDFWLRQ� :LWK WKH LQYROYHPHQW RI WKH 6�PRGHOOHU DQG $�PRGHOOHUV� WKH

IUDPHZRUN WKDW LQWHJUDWHV WKH FRJQLWLYH SURFHVVHV RI PRGHOOHUV ZLWK WKHLU VRFLDO SURFHVV LV

FRQVWUXFWHG IRU '(0� 7KLV VHFWLRQ HQGV ZLWK D GLVFXVVLRQ RI WKH FROODERUDWLYH UHODWLRQVKLS

EHWZHHQ PRGHOOHUV� 7KH UHODWLRQVKLS EHWZHHQ PRGHOOHUV LV DQDORJRXV WR WKDW RI

SDUWLFLSDQWV LQ *UXEHU DQG 6HGO©V VKDGRZ�ER[ H[SHULPHQW� ZKHUH REVHUYHUV DQG

H[SHULPHQWHU FROODERUDWLYHO\ ZRUN WRJHWKHU WR FRQVWUXFW D FRQVHQVXV EHWZHHQ WKHP

>*RR��@�

6HFWLRQ ��� IRFXVHV RQ GLVWLQJXLVKLQJ '(0 IURP $, DQG SUHYLRXV YDULDQWV RI (0

ZKHUH VKDSLQJ DJHQF\ LV FRQFHUQHG� )LUVW RI DOO� WKH SRSXODU GHILQLWLRQV RI DJHQW DQG

DJHQF\ LQ WKH $, ILHOG DUH EULHIO\ UHYLHZHG DQG WKHLU OLWHUDO PHDQLQJV �EDVHG RQ GLFWLRQDU\

GHILQLWLRQV� DUH H[SODLQHG� 1H[W� WKH GHILQLWLRQV DQG IHDWXUHV RI DJHQW DQG DJHQF\ LQ '(0

DUH GLVFXVVHG� :LWKLQ '(0� LW LV FRQYHQLHQW WR DGRSW WKH FRQYHQWLRQ WKDW DQ REVHUYDEOH

EHFRPHV DQ DJHQW DV VRRQ DV WKH PRGHOOHU DWWULEXWHV D SDUWLFXODU VWDWH FKDQJH WR LW� DQG

UHYHUWV WR DQ REVHUYDEOH ZKHQ LWV DJHQF\ GLVDSSHDUV� :LWK WKLV LQWHUSUHWDWLRQ RI DJHQW DQG

DJHQF\� '(0 KLJKOLJKWV WKH IDFW WKDW VKDSLQJ DJHQF\ LV D FRJQLWLYH SURFHVV EXW DOVR D

VRFLDO SURFHVV ZKHUH PRGHOOHUV LQWHUDFW ZLWK HDFK RWKHU E\ DFWLQJ DV DJHQWV� 7KURXJK WKH

FRPELQDWLRQ RI ERWK VRFLDO DQG FRJQLWLYH SURFHVVHV� PRGHOOHUV FDQ DGDSW WKH DJHQF\ RI
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DJHQWV WR FKDQJH SUDFWLFH DQG DW WKH VDPH WLPH PDNH LW DFFRXQWDEOH WR HDFK RWKHU �LQ WKH

VHQVH LQWURGXFHG LQ HWKQRPHWKRGRORJ\��

7KUHH VWUDWHJLHV IRU 66' DUH GLVFXVVHG LQ 6HFWLRQ ���� 7KH LQWHQWLRQDO VWUDWHJ\�

SURSRVHG E\ 'HQQHWW LQ >'HQ��@ DQG XQGHUO\LQJ PRVW FRQYHQWLRQDO GHVLJQ PRGHOV� LV WKH

VWUDWHJ\ PRVW FRPPRQO\ XVHG E\ WKH GHYHORSHU RI D VRIWZDUH V\VWHP� 7KURXJK WKLV

VWUDWHJ\� WKH LQWHQWLRQDOLW\ RI WKH GHYHORSHU LV HPEHGGHG LQ WKH EHKDYLRXU RI WKH

GHYHORSHG V\VWHP� 7R FRPSOHPHQW WKH LQWHQWLRQDO VWUDWHJ\� WKH H[SHULPHQWDO VWUDWHJ\

ZKHUHE\ WKH GHYHORSHU H[SORUHV WKH V\VWHP EHKDYLRXU WKURXJK H[SORUDWRU\

H[SHULPHQWDWLRQ LV LQWURGXFHG� :KHQ ERWK VWUDWHJLHV DUH FRPELQHG� WKH GHYHORSHG V\VWHP

UHIOHFWV QRW RQO\ WKH LQWHQWLRQDOLW\ EXW DOVR WKH H[SHULPHQWDO H[SHULHQFH RI WKH GHYHORSHU�

,QWHQWLRQDO DQG H[SHULPHQWDO VWUDWHJLHV SXW WKH FHQWUDO IRFXV RQ WKH GHYHORSHU�

ZKLFK JLYHV ULVH WR D JDS EHWZHHQ WKH GHYHORSHU©V V\VWHP DQG WKH XVHU©V V\VWHP�

(YROXWLRQDU\ VWUDWHJLHV IRU 66' KDYH EHHQ SURSRVHG DV D ZD\ WR QDUURZ WKH JDS� EXW WKHVH

DUH WUDGLWLRQDOO\ GHYHORSHU�FHQWUHG� '(0 DWWHPSWV WR EULGJH WKLV JDS LQ D PRUH VLJQLILFDQW

ZD\ E\ DGRSWLQJ DQ HYROXWLRQDU\ VWUDWHJ\ WKDW LQYROYHV XVHUV� ,W WUHDWV D VRIWZDUH V\VWHP

DV DQ HYROYLQJ V\VWHP ZKRVH EHKDYLRXU LV DGDSWHG WR LWV UDSLGO\ FKDQJLQJ HQYLURQPHQW LQ

DQ LQWHUDFWLYH DQG VLWXDWHG PDQQHU� ,Q WKLV ZD\� WKH WDVN RI V\VWHP GHYHORSPHQW LV QR

ORQJHU DQ H[FOXVLYH SUHURJDWLYH RI GHYHORSHUV� ,QVWHDG� XVHUV� EDVHG RQ WKHLU SURIHVVLRQDO

EDFNJURXQG DQG FRQWH[WXDO QHHGV� DUH DOVR DPRQJVW WKH PRVW LPSRUWDQW ¨GHYHORSHUV© RI

WKHLU V\VWHP DV LW RSHUDWHV LQ WKH UHDO ZRUOG�
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��� 7KH 1HHG IRU '(0

5HVHDUFK LQWR VXSSRUWLQJ D JURXS DFWLYLW\ LQ (0 VWHPV IURP WKH QHHG WR GHYHORS PXOWL�

DJHQW V\VWHPV >$%&<��� %5��� %126��@� ,Q >%H\��@� WZR VFHQDULRV ZKHUH (0 DUH

DSSOLHG WR GHYHORS D PXOWL�DJHQW V\VWHP DUH GHVFULEHG�

x 6FHQDULR � �FDOOHG 6��PRGHOOLQJ�� WKH PRGHOOLQJ DFWLYLW\ LV FHQWUHG DURXQG DQ

H[WHUQDO REVHUYHU ZKR FDQ H[DPLQH WKH V\VWHP EHKDYLRXU� EXW KDV WR LGHQWLI\ WKH

FRPSRQHQW DJHQWV DQG LQIHU RU FRQVWUXFW SURILOHV IRU WKHLU LQWHUDFWLRQ�

x 6FHQDULR � �FDOOHG 6��PRGHOOLQJ�� WKH V\VWHP FDQ EH REVHUYHG IURP WKH

SHUVSHFWLYHV RI LWV FRPSRQHQW DJHQWV� EXW DQ REMHFWLYH YLHZSRLQW RU PRGH RI

REVHUYDWLRQ WR DFFRXQW IRU WKH FRUSRUDWH HIIHFW RI WKHLU LQWHUDFWLRQ LV WR EH

LGHQWLILHG�

'XH WR WKH ODFN RI D VXLWDEOH WRRO WKDW FDQ VXSSRUW 6��PRGHOOLQJ LQ (0� WKH PDLQ IRFXV RI

(0 LQ SUHYLRXV UHVHDUFK ZRUN DQG PRVW FDVH VWXGLHV KDV EHHQ RQO\ RQ 6��PRGHOOLQJ
��

$OWKRXJK 6��PRGHOOLQJ FDQ EH XVHG DORQH IRU WKH GHYHORSPHQW RI PXOWL�DJHQW V\VWHPV�

6��PRGHOOLQJ ¤ IURP ERWK SUDFWLFDO DQG WKHRUHWLFDO SHUVSHFWLYHV ¤ LV PRUH XVHIXO IRU

GHYHORSLQJ VXFK V\VWHPV� )RXU UHDVRQV IRU WKLV DUH GLVFXVVHG KHUH� WKH QHHG WR

GHFHQWUDOLVH WKH PRGHOOLQJ DFWLYLW\� WR UHGUHVV LQGLYLGXDO ELDV� WR GHYHORS GLVWULEXWHG

V\VWHPV� DQG WR VXSSRUW LQWHUSHUVRQDO LQWHUDFWLRQ�

'HFHQWUDOLVDWLRQ RI WKH PRGHOOLQJ DFWLYLW\� ,Q SUDFWLFDO WHUPV� 6��PRGHOOLQJ

HPSRZHUV RQH PRGHOOHU DV WKH VXSHU DJHQW WR VWHS LQWR WKH FRPSXWHU PRGHO LQ RUGHU WR

H[SORUH XQNQRZQ WHUULWRU\� ,W LV IDLU WR VD\ WKDW DIWHU DFFRPSOLVKLQJ WKH PRGHOOLQJ WDVN WKH

� $ YDULDQW RI 6��PRGHOOLQJ LV IRXQG LQ VRPH FDVH VWXGLHV �VXFK DV LQ >$%&<��� %5��@�� :LWK WKLV YDULDQW�

HDFK PRGHOOHU DW WKH ORZHU OHYHO FDQ FRQFXUUHQWO\ GHVFULEH WKH V\VWHP EHKDYLRXU IURP WKH SHUVSHFWLYHV RI

FRPSRQHQW DJHQWV E\ XVLQJ /6'� DQG D KLJK�OHYHO PRGHOOHU �WKDW LV� WKH VXSHU DJHQW� SHUIRUPV WKH

PRGHOOLQJ DFWLYLW\� 6LQFH WKH ORZHU�OHYHO PRGHOOHUV GR QRW HQDFW (0 LQ D W\SLFDO IDVKLRQ� WKLV YDULDQW LV QRW

UHJDUGHG DV 6��PRGHOOLQJ LQ WKLV WKHVLV�
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PRGHOOHU VKRXOG EHFRPH DQ H[SHUW LQ WKH VSHFLILF GRPDLQ� +RZHYHU� WKLV DOVR PHDQV WKDW

WKH PRGHOOHU PXVW EH FDSDEOH RI GHULYLQJ VHQVLEOH PHDQLQJV IURP WKH PRGHO� )RU

H[DPSOH� LQ PRGHOOLQJ D YHKLFOH FUXLVH FRQWURO V\VWHP >%5��@� WKHUH FRXOG EH D QXPEHU RI

UROHV IRU WKH PRGHOOHU WR SOD\ IRU WKH SXUSRVH RI LQWHUDFWLQJ ZLWK WKH FRPSXWHU PRGHO� ,Q

WKH UROH RI D FDU HQJLQHHU� WKH PRGHOOHU VKRXOG EH DZDUH WKDW D WUDQVGXFHU RQ D ZKHHO

HPLWV RQH SXOVH SHU UHYROXWLRQ� WKH VSHHG LV PHDVXUHG E\ D FRXQWHU�WLPHU WKDW HVWLPDWHV

SXOVH�UDWH� $W WKH VDPH WLPH� EHLQJ LQ WKH UROH RI D GULYHU� WKH PRGHOOHU VKRXOG EH DZDUH RI

WKH UHODWLRQVKLS EHWZHHQ WKH RSHUDWLRQ RI VHWWLQJ WKH FUXLVH VSHHG DQG WKH RXWSXW SRZHU RI

D FDU HQJLQH�

,Q RWKHU ZRUGV� WKH PRGHOOHU LQ 6��PRGHOOLQJ LV UHVSRQVLEOH IRU SOD\LQJ YDULRXV

UROHV IURP GLIIHUHQW YLHZSRLQWV LQ RUGHU WR SURPRWH WKH HQDFWLRQ RI (0� 7KH PDJQLWXGH RI

WKLV UHVSRQVLELOLW\ OHDGV WR RYHUORDGLQJ� ZLWK LPSOLFDWLRQV IRU FRVW�EHQHILW DQG

SURGXFWLYLW\� ZKHQ WKH PRGHOOHG VXEMHFW LV YHU\ FRPSOH[ DQG LQYROYHV D YDULHW\ RI

NQRZOHGJH� 7R RYHUFRPH WKLV SUREOHP RI RYHUORDGLQJ� LW LV QHFHVVDU\ WR GHFHQWUDOLVH WKH

PRGHOOLQJ WDVN IURP WKH VROH PRGHOOHU WR D WHDP�

5HGUHVVLQJ LQGLYLGXDO ELDV� *UXEHU DQG 6HKO©V VKDGRZ�ER[ H[SHULPHQW UHYHDOV

WKH ELDV RI DQ LQGLYLGXDO©V SHUFHSWLRQ DQG WKH DGYDQWDJH RI WHDPZRUN >*RR��@� 7KLV

H[SHULPHQW KLJKOLJKWV KRZ HDVLO\ GLIIHUHQW REVHUYHUV FDQ KDYH GLIIHUHQW SHUFHSWLRQV RI D

VLQJOH VLWXDWLRQ� DV LOOXVWUDWHG LQ )LJXUH ���� ,W DOVR LQGLFDWHV WKDW WKH LQGLYLGXDO©V

SHUFHSWLRQ LV RIWHQ LQIRUPHG RQO\ E\ D SDUW RI WKH ZKROH VXEMHFW� ,Q VXFK D VLWXDWLRQ�

DFFRUGLQJ WR *UXEHU DQG 6HKO©V H[SODQDWLRQ� REVHUYHUV KDYH WR FRPPXQLFDWH FR�

RSHUDWLYHO\ ZLWK HDFK RWKHU WR LGHQWLI\ D PXWXDOO\ DJUHHG SRVVLEOH REMHFW KLGGHQ LQ WKH

ER[� 7KH\ H[FKDQJH WHQWDWLYH FRQVWUXFWV ¤ RU FRQVWUXDOV ¤ RI WKHLU SHUVRQDO H[SHULHQFH LQ

RUGHU WR PDNH PRUH VHQVH RI WKH KLGGHQ REMHFW� $ VRFLDO SURFHVV WKDW PRYHV SULYDWH

SHUFHSWLRQ WRZDUG SXEOLF FRQVHQVXV LQ WKH OLJKW RI LQWHUDFWLRQ ZLWK RWKHUV LV WKHQ

FRPPHQFHG IRU FRQVWUXLQJ RU UH�FRQVWUXFWLQJ HDFK REVHUYHU©V RZQ H[SHULHQFH� ,Q VKRUW�
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WKLV H[SHULPHQW KLJKOLJKWV WKH IDFW WKDW FRJQLWLRQ EDVHG RQ WKH LQGLYLGXDO LV YHU\ OLNHO\

ELDVHG GXH WR GLIIHUHQW VLWXDWLRQV DQG SHUVRQDO FRQVWUXDOV� 7R RYHUFRPH WKLV ELDV� LW LV

QHFHVVDU\ WR LQWHJUDWH D VRFLDO SURFHVV ZLWK D FRJQLWLYH SURFHVV LQ RUGHU WR FRQVWUXFW D

SXEOLF� REMHFWLYH DQG XQLYHUVDO FRQVWUXDO EHWZHHQ LQGLYLGXDOV� )URP WKLV SHUVSHFWLYH� LW LV

RIWHQ QRW DSSURSULDWH WR PRGHO D PXOWL�DJHQW V\VWHP E\ XVLQJ 6��PRGHOOLQJ DORQH�

7KH QHHG WR GHYHORS GLVWULEXWHG V\VWHPV� 'LVWULEXWHG V\VWHPV DUH LQFUHDVLQJO\

SRSXODU LQ 66'� 7KH VSOHQGRXU RI FHQWUDOLVHG SURFHVVLQJ V\VWHPV LV IDGLQJ DZD\ IURP WKH

DUHD RI 66' EHFDXVH RI XS�WR�GDWH LQIRUPDWLRQ WHFKQRORJ\ DQG XELTXLWRXV QHWZRUN

FRPPXQLFDWLRQ� ,QVWHDG� GLVWULEXWHG V\VWHPV WKDW VXSSRUW D PXOWL�XVHU HQYLURQPHQW QRZ

DSSHDU WR KROG WKH VSRWOLJKW� 7KLV QHZ WUHQG WRZDUGV GHYHORSLQJ GLVWULEXWHG VRIWZDUH

V\VWHPV UHTXLUHV WKH VXSSRUW RI D GLVWULEXWHG PRGHOOLQJ HQYLURQPHQW� ,Q RWKHU ZRUGV� LI

WKH LQWHQWLRQ LV WR DSSO\ (0 WR 66'� DV H[SODLQHG LQ 6HFWLRQ ���� WKHQ 6��PRGHOOLQJ PXVW

EH VXSSRUWHG�

6XSSRUW IRU LQWHUSHUVRQDO LQWHUDFWLRQ� $ YHU\ LPSRUWDQW PRWLYDWLRQ RI

KLJKOLJKWLQJ 6��PRGHOOLQJ FRPHV IURP WKH UHVHDUFK RI '� 6RQQHQZDOG RQ

¨FRPPXQLFDWLRQ LQ GHVLJQ© >6RQ��@� 6RQQHQZDOG SRLQWHG RXW WKDW PDQ\ GHVLJQ VLWXDWLRQV

LQFOXGH D QXPEHU RI SDUWLFLSDQWV ZKR QHHG WR LQWHUDFW ZLWK HDFK RWKHU IRU EXLOGLQJ XS DQ

2EVHUYHU �

2EVHUYHU �

0XWXDOO\ DJUHHG

SRVVLEOH REMHFW

([SHULPHQWHU

)LJXUH ���� *UXEHU DQG 6HKO©V VKDGRZ�ER[ H[SHULPHQW

�IURP >*RR��� S� ��@�
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HYROYLQJ DUWHIDFW WR VXSSRUW SDWWHUQV RI ZRUN DFWLYLWLHV� VRFLDO JURXSV DQG SHUVRQDO EHOLHIV�

,QGHHG� WKH LPSRUWDQFH RI LQWHUSHUVRQDO LQWHUDFWLRQ DQG RI PXWXDO XQGHUVWDQGLQJ EHWZHHQ

DOO SDUWLFLSDQWV LQ 66' KDV EHHQ ZLGHO\ UHFRJQLVHG >%RV��� 6DO��� 9)��� 93&��@� 7KH

GHYHORSPHQW RI D VRIWZDUH V\VWHP LV QRW UHJDUGHG DV DQ DFW RI LQGLYLGXDO FUHDWLRQ EXW

LQVWHDG DV WKH SURGXFW RI VRFLDO LQWHUDFWLRQ LQ D FRPPXQLW\ >$&��� )OR��� ;,$��@�

,QIRUPDWLRQ DULVLQJ IURP WKH LQWHUSHUVRQDO LQWHUDFWLRQ EHWZHHQ WKH XVHU DQG WKH GHYHORSHU

IRUPV WKH IRXQGDWLRQ RI 66'� DQG LV WKHUHIRUH WKH NH\ IDFWRU LQ GHWHUPLQLQJ WKH VXFFHVV RU

IDLOXUH RI D 66' SURMHFW� )RU VXFK LQWHUSHUVRQDO LQWHUDFWLRQ IRU NQRZOHGJH H[SORUDWLRQ DQG

FUHDWLRQ LQ 66'� LW LV REYLRXV WKDW 6��PRGHOOLQJ FDQ SURYLGH PRUH VXSSRUW WKDQ 6��

PRGHOOLQJ�

$W WKH VDPH WLPH� 6RQQHQZDOG©V UHVHDUFK DOVR FRQFOXGHV WKDW D FROODERUDWLYH WRRO LV

QHHGHG WR VXSSRUW WKH PXWXDO H[SORUDWLRQ RI SDUWLFLSDQWV LQ RUGHU WR IDFLOLWDWH LQWHUSHUVRQDO

LQWHUDFWLRQ DQG WKH FUHDWLRQ RI NQRZOHGJH DPRQJVW SDUWLFLSDQWV� +RZHYHU� VXSSRUW IRU

LQWHUSHUVRQDO LQWHUDFWLRQ LQ 66' LV OLPLWHG DQG UHVWULFWHG WR WKH XVH RI WUDGLWLRQDO PHWKRGV�

IRU H[DPSOH� SDSHU GRFXPHQWV DQG FRQYHUVDWLRQDO GLDORJXH� 3DSHU LV SDVVLYH DQG FDQ RQO\

VHUYH DV D UHSRVLWRU\ IRU LQIRUPDWLRQ >)LV��� '6��@� 'LDORJXH LV OLDEOH WR HQFRXQWHU WKRVH

VR FDOOHG ¨ZLWKLQ©� ¨DPRQJ© DQG ¨EHWZHHQ© FRPPXQLFDWLRQ REVWDFOHV� >9)��@� $OWKRXJK

6RQQHQZDOG JLYHV IHZ GHWDLOV DERXW WKH QDWXUH RI WKH FROODERUDWLYH WRROV WKDW VKH KDV LQ

PLQG� D FRPSXWHU�EDVHG V\VWHP VKRXOG EH YHU\ SURPLVLQJ LQ FRPSDULVRQ ZLWK WUDGLWLRQDO

PHWKRGV�� 7KLV LV EHFDXVH D FRPSXWHU�EDVHG V\VWHP FDQ EH LQWHUDFWLYH DQG FDQ IDFLOLWDWH

KXPDQ DJHQWV LQ VHDUFKLQJ� XQGHUVWDQGLQJ DQG FUHDWLQJ NQRZOHGJH LQ D VLJQLILFDQW ZD\

>&OD��� )LV��� +0��� 5HL��� )3��@� ,Q WKLV UHVSHFW� ZLWK WKH IHDWXUHV H[SODLQHG LQ

&KDSWHU �� (0 KDV SURYHG LWV VLJQLILFDQW PHULWV LQ LPSURYLQJ DQ LQGLYLGXDO©V

� 7KH ¨ZLWKLQ© REVWDFOHV DUH WKRVH FRJQLWLYH DQG EHKDYLRXUDO OLPLWDWLRQV ZLWKLQ WKH LQGLYLGXDO� 7KH ¨DPRQJ©

REVWDFOHV DULVH ZKHQ SDUWLFLSDQWV KDYH LQFRQVLVWHQW RU FRQIOLFW YLHZSRLQWV RQ WKH VDPH WKLQJ� 7KH ¨EHWZHHQ©

REVWDFOHV DUH WKHQ PDLQO\ GXH WR WKH IDFW WKDW WKH LQYROYHG SDUWLHV VSHDN WZR GLIIHUHQW ODQJXDJHV�

� 7KH FRPSXWHU�EDVHG LQWHUSHUVRQDO LQWHUDFWLRQ VKRXOG QRW EH UHJDUGHG DV D UHSODFHPHQW IRU FRQYHQWLRQDO

PHDQV RI FRPPXQLFDWLRQ EXW DV DQ LPSRUWDQW HQKDQFHPHQW RI H[LVWLQJ PHDQV IRU FRPPXQLFDWLRQ�
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XQGHUVWDQGLQJ� FUHDWLYLW\ DQG OHDUQLQJ >%H\��� %H\��� 1HV��� 5XV��� 6%��@� ,Q RUGHU WR

VXSSRUW NQRZOHGJH H[SORUDWLRQ DQG FUHDWLRQ EHWZHHQ SDUWLFLSDQWV� WKH GLVWULEXWHG

SHUVSHFWLYH RQ (0 QHHGV WR EH FODULILHG DQG KLJKOLJKWHG LQ RUGHU WR HQDEOH FRPSRQHQW

DJHQWV WR FROODERUDWLYHO\ LQWHUDFW ZLWK HDFK RWKHU� ,Q RWKHU ZRUGV� LW LV QHFHVVDU\ WR

SURYLGH VXSSRUW IRU 6��PRGHOOLQJ�

$SDUW IURP WKHVH SUDFWLFDO QHHGV� DQ RQWRORJLFDO GHEDWH WKDW LV DVVRFLDWHG ZLWK WKH

XVH RI 6��PRGHOOLQJ DQG 6��PRGHOOLQJ DOVR LQGLFDWHV WKDW 6��PRGHOOLQJ LV QHHGHG IRU

GHYHORSLQJ PXOWL�DJHQW V\VWHPV� :LWK 6��PRGHOOLQJ� WKH VROH PRGHOOHU DV WKH VXSHU DJHQW

LV HPSRZHUHG WR LQWHUDFW ZLWK KLV�KHU FRPSXWHU�EDVHG PRGHO DQG WKH UHIHUHQW LQ WKH UHDO

ZRUOG LQ RUGHU WR H[SORUH� H[SDQG DQG H[SHULHQFH KLV�KHU FRJQLWLYH VWDWHV� 7KLV PRGHOOLQJ

SURFHVV LV FRQFHUQHG ZLWK WKH FRQVWUXDO RI SKHQRPHQD� HPSLULFDO HYLGHQFH DQG LPPHGLDWH

H[SHULHQFH� DQG LV FKDUDFWHULVHG E\ FRPPLWPHQWV EDVHG RQ WKH PRGHOOHU©V H[SHULHQFH DQG

NQRZOHGJH >%H\��� %H\��� 5XV��@� :KDWHYHU WKH V\VWHP WKURXJK ZKLFK (0 LV HQDFWHG�

WKH LQWHUDFWLRQ RI DJHQWV LV YLHZHG DV D SKHQRPHQRQ H[SHULHQFHG �RU NQRZQ� E\ WKH

PRGHOOHU DQG LV FRQVWUXHG LQ KLV�KHU SDUWLFXODU FRQWH[W� +HQFH� WKH DJHQF\ RI DJHQWV �WKDW

LV� WKH LQWHUDFWLRQ EHWZHHQ DJHQWV� LV FRQFHLYHG LQ WKH SULYDF\ RI WKH PRGHOOHU©V PLQG �FI�

>%H\06F� %H\��@�� 7KLV LQHYLWDEO\ DPRXQWV WR D SULYDWH� VXEMHFWLYH DQG SURYLVLRQDO

LQWHUSUHWDWLRQ RI WKH PRGHOOHU� WKDW LV� D ILUVW�SHUVRQ SHUVSHFWLYH�

,Q >%H\��@� %H\QRQ H[SODLQV WKDW WKLV ILUVW�SHUVRQ SHUVSHFWLYH FDQ EH SURMHFWHG WR

WKH VHFRQG� DQG WKLUG�SHUVRQ SHUVSHFWLYHV LQ RUGHU WR EXLOG XS FRPPRQ H[SHULHQFH DQG

SXEOLF NQRZOHGJH� 7KH HVVHQWLDO SULQFLSOH EHKLQG WKH SURMHFWLRQ RI DJHQF\ IURP ILUVW WR

VHFRQG SHUVRQ LV WKDW ¦WKURXJK H[SHULPHQW DQG SHUFHSWLRQ RI GHSHQGHQF\ , FDQ LGHQWLI\

IDPLOLHV RI REVHUYDEOHV �FRQVWLWXWLQJ D ¨\RX©� ZKR FDQ EH FRQVWUXHG DV DFWLQJ LQ ZD\V

FRQJUXHQW WR P\ RZQ§ >%H\��@� $QG� IURP D WKLUG SHUVRQ SHUVSHFWLYH� DQ REVHUYDEOH PXVW

EH DQ HOHPHQW RI ¦RXU H[SHULHQFH WKDW HPSLULFDOO\ DSSHDU WR EH FRPPRQ WR DOO RWKHU

KXPDQ DJHQWV VXEMHFW WR ZKDW LV GHHPHG WR EH WKH QRUP§ >%H\��@� +HQFH� %H\QRQ DUJXHV
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WKDW ¦REMHFWLYLW\ LV HPSLULFDOO\ VKDSHG FRQFXUUHQWO\ E\ RXU SULYDWH H[SHULHQFH� DQG RXU

H[SHULHQFH RI RWKHU SHRSOH©V UHVSRQVHV >LQ D FRPPRQ HQYLURQPHQW@§ >%H\��@� 6��

PRGHOOLQJ LV FUXFLDO LI WKLV SURFHVV RI SURMHFWLRQ RI DJHQF\ LV WR EH HPSLULFDOO\

LQYHVWLJDWHG�

:LWKRXW 6��PRGHOOLQJ� RQWRORJLFDO SUREOHPV REVWUXFW DQ\ LQVLJKW LQWR WKH

SURMHFWLRQ RI DJHQF\ IURP ILUVW WR VHFRQG DQG WKLUG SHUVRQ� 7KH ILUVW�SHUVRQ SHUVSHFWLYH�

WKDW IRFXVHV RQO\ RQ SULYDWH H[SHULHQFH RI WKH PRGHOOHU DV DQ H[WHUQDO REVHUYHU� FDQQRW

DFFRXQW IRU WKH LQWHUSHUVRQDO LQWHUDFWLRQ EHWZHHQ DJHQWV WKDW LQYROYHV DVSHFWV LQGHSHQGHQW

RI SULYDWH H[SHULHQFH� 7KH VHFRQG�SHUVRQ SHUVSHFWLYH UDLVHV WKH LVVXH RI KRZ DQ LGHQWLILHG

DJHQW �FRQVWLWXWLQJ D ¨\RX©� ¤ LQ SDUWLFXODU LI WKLV ¨\RX© LV DQRWKHU SHUVRQ ¤ FDQ EH GHHPHG

WR JDLQ H[SHULHQFH DQG NQRZOHGJH LQ WKH FRPPRQ HQYLURQPHQW WKDW LV FRQJUXHQW WR WKH

PRGHOOHU©V RZQ� 6LPLODUO\� WKH WKLUG�SHUVRQ SHUVSHFWLYH UDLVHV WKH LVVXH RI KRZ

LQWHUSHUVRQDO LQWHUDFWLRQ WKDW LV LQKHUHQWO\ XQSUHGLFWDEOH FDQ EH FRQVWUXHG DV ¨SHUVRQV

IROORZLQJ VWDQGDUGV RU UXOHV ZLWKRXW UHIHUULQJ WR WKHLU RZQ FLUFXPVWDQFHV DQG FRQWH[WV©�

7ZR LPSRUWDQW WKHRULHV LQ VRFLDO VFLHQFH DUH YHU\ KHOSIXO LQ FODULI\LQJ WKH DERYH

LVVXHV� GLVWULEXWHG FRJQLWLRQ >+XW��@ DQG HWKQRPHWKRGRORJ\ >*DU��@� 7KH FRQFHSW RI

GLVWULEXWHG FRJQLWLRQ� SURSRVHG E\ (� +XWFKLQV LQ >+XW��@� UHSUHVHQWV D V\QWKHVLV RI

FRJQLWLYH� DQWKURSRORJLFDO DQG VRFLDO VFLHQWLILF DSSURDFKHV WR WKH VWXG\ RI FROODERUDWLYH

ZRUN� ,WV FHQWUDO WKHPH LQYROYHV ¦ORFDWLQJ FRJQLWLYH DFWLYLW\ LQ FRQWH[W� ZKHUH FRQWH[W LV

QRW D IL[HG VHW RI VXUURXQGLQJ FRQGLWLRQV EXW D ZLGHU G\QDPLFDO SURFHVV RI ZKLFK WKH

FRJQLWLRQ RI DQ LQGLYLGXDO LV RQO\ D SDUW§ >+XW��� S� [LLL@� +XWFKLQV DUJXHV WKDW

LQWHUSHUVRQDO LQWHUDFWLRQ VKRXOG EH VHHQ DV DQ DFWLYLW\ WKDW LV XQGHUWDNHQ LQ VRFLDO VHWWLQJV

E\ XVLQJ YDULRXV NLQGV RI WRROV UDWKHU WKDQ DV D VROLWDU\ PHQWDO DFWLYLW\� +LV FRQFHUQ LV WKDW

RYHUHPSKDVLV RQ UHSUHVHQWLQJ RU GHVFULELQJ D ¨NQRZOHGJH VWUXFWXUH© WKDW LV VRPHZKHUH

¨LQVLGH© WKH LQGLYLGXDO RYHUORRNV WKH IDFW WKDW LQWHUSHUVRQDO LQWHUDFWLRQ LV DOZD\V ORFDWHG

LQ DQ LQWULFDWH VRFLDO ZRUOG IURP ZKLFK LW FDQQRW SRVVLEO\ HVFDSH� +HQFH� +XWFKLQV
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HPSKDVLVHV WKDW FRJQLWLRQ IRU D JURXS DFWLYLW\ LV D SURFHVV VRFLDOO\ GLVWULEXWHG EHWZHHQ

LQGLYLGXDOV DQG DUWHIDFWV� WKDW LV� ¦WKH JURXS SHUIRUPLQJ WKH FRJQLWLYH WDVN PD\ KDYH

FRJQLWLYH SURSHUWLHV WKDW GLIIHU IURP WKH FRJQLWLYH SURSHUWLHV RI DQ\ LQGLYLGXDO§ >+XW���

S����@� $Q\ DQDO\VLV RI VXFK D JURXS DFWLYLW\ WKXV KDV WR DFFRXQW IRU WKH LQWHUDFWLRQ

EHWZHHQ SDUWLFLSDQWV� 7KLV DFFRXQW VRIWHQV WKH WUDGLWLRQDO ERXQGDU\ EHWZHHQ LQGLYLGXDOV

DQG WKHLU HQYLURQPHQW� LQ ZKLFK LQGLYLGXDOV DUH VHSDUDWHG IURP WKHLU HQYLURQPHQW DQG DW

WKH VDPH WLPH HDFK LQGLYLGXDO LV LVRODWHG IURP RWKHUV�

(WKQRPHWKRGRORJ\� LV ¦WKH HPSLULFDO LQYHVWLJDWLRQ �¨�RORJ\©� RI WKH PHWKRGV

�¨PHWKRG�©� SHRSOH �¨HWKQR�©� XVH WR PDNH VHQVH RI DQG DW WKH VDPH WLPH DFFRPSOLVK

FRPPXQLFDWLRQ� GHFLVLRQ PDNLQJ� UHDVRQDEOHQHVV� DQG DFWLRQ LQ HYHU\GD\ OLIH§ >5RJ��� S�

��@� ,Q KLV PDMRU ZRUN� +� *DUILQNHO� WKH RULJLQDWRU DQG JXLGLQJ ILJXUH RI WKLV DSSURDFK�

LQGLFDWHG WKDW HWKQRPHWKRGRORJ\ FRQFHUQV ¦SUDFWLFDO DFWLYLWLHV� SUDFWLFDO FLUFXPVWDQFH�

DQG SUDFWLFDO VRFLRORJLFDO UHDVRQLQJ DV WRSLFV RI HPSLULFDO VWXG\§ >*DU��� S�@� +H DUJXHG

WKDW VRFLDO DFWRUV DUH� WKURXJK WKHLU RZQ DFWLRQV� XQDYRLGDEO\ HQJDJHG LQ SURGXFLQJ DQG

UHSURGXFLQJ WKH LQWHOOLJLEOH FKDUDFWHULVWLFV RI WKHLU RZQ FLUFXPVWDQFHV >*DU��� S��@� ,W LV

WKHUHIRUH QRW VDWLVIDFWRU\ WR GHVFULEH RU LQWHUSUHW WKHLU FLUFXPVWDQFHV E\ UHIHUHQFH WR UXOHV

RU DOJRULWKPV ZKLFK DUH H[WHUQDO WR� RU LQGHSHQGHQW RI� WKH ZD\V LQ ZKLFK LWV

FKDUDFWHULVWLFV DUH UHFRJQLVHG� XVHG DQG SURGXFHG WKURXJK SUDFWLFDO DFWLRQV LQ D

FRQWLQJHQW PDQQHU� ,Q WKLV VHQVH� *DUILQNHO DIILUPHG WKDW ¦VRFLDO IDFWV DUH WKH

DFFRPSOLVKPHQW RI WKH PHPEHUV§ >*6��� S����� TXRWHG LQ >&RX��@@� 6RFLDO DFWRUV

HPERG\ WKRVH UXOHV RI VRFLDO UHDOLW\ LQ WKH SURFHVV RI WKHLU HYHU\GD\ VRFLDO SUDFWLFHV� ,Q

WKH SURFHVV� WKHLU FRQFUHWH DFWLYLWLHV JLYH VHQVH WR WKHLU VXUURXQGLQJ ZRUOG DQG QDWXUDOO\

H[KLELW WKH VRFLDO FRPSHWHQFH WKDW DIILOLDWHV WKHPVHOYHV ZLWK WKLV VRFLHW\� DOORZLQJ WKHP

WR EH UHFRJQLVHG DQG DFFHSWHG >&RX��@� ,Q RWKHU ZRUGV� HWKQRPHWKRGRORJLVWV GR QRW ZDQW

� $ YHU\ ZLGH UDQJH RI LVVXHV KDV EHHQ GLVFXVVHG LQ HWKQRPHWKRGRORJ\� VXFK DV KRZ WKH IHHOLQJ DQG HPRWLRQ

RI D KXPDQ DJHQW LQ HYHU\GD\ OLIH DIIHFW KLV�KHU EHKDYLRXU >$$��@� 2QO\ WKRVH DVSHFWV WKDW DUH GHVFULEHG LQ

WKLV SDUDJUDSK DUH WDNHQ LQWR DFFRXQW LQ WKLV WKHVLV�
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WR LPSRUW DQ\ RI WKHLU RZQ DVVXPSWLRQV RI VRFLDO IDFWV DV REMHFWV LQWR WKHLU GHVFULSWLRQV�

%\ FRQWUDVW� WKH\ PDNH VRFLDO IDFWV REVHUYDEOH DQG FDSDEOH RI EHLQJ GHVFULEHG DQG

FRQVWLWXWHG WKURXJK QDWXUDOO\ RUJDQLVHG RUGLQDU\ DFWLYLWLHV� 7KURXJK WKLV SURFHVV RI

UHIOH[LYH FRQVWLWXWLRQ� VRFLDO IDFWV DUH DFFRPSOLVKHG LQ WKH RQJRLQJ SURFHVV RI WKH

LQWHUDFWLRQ EHWZHHQ PHPEHUV� ,Q DGGLWLRQ WR VWXGLHV RI VRFLDO SUREOHPV� VXFK DV

HGXFDWLRQ� PHGLFDO SUDFWLFHV DQG RUJDQLVDWLRQDO SURFHVVHV� WKH FRQFHSW RI

HWKQRPHWKRGRORJ\ KDV EHHQ DSSOLHG WR VFLHQWLILF UHVHDUFK� IRU H[DPSOH� WR WKH ZRUN RI

PDWKHPDWLFLDQV RQ PDWKHPDWLFDO SURRIV >/LY��@�

$FFRUGLQJ WR WKH FRQFHSWV RI GLVWULEXWHG FRJQLWLRQ DQG HWKQRPHWKRGRORJ\� WKH

SURMHFWLRQ RI DJHQF\ IURP ILUVW WR VHFRQG DQG WKLUG SHUVRQ KHQFH KDV WR WDNH VXIILFLHQW

DFFRXQW RI WKH VRFLDO GLPHQVLRQ RI XQGHUVWDQGLQJ DQG WKH FRPPLWPHQW LW HQWDLOV� 7�

:LQRJUDG DQG )� )ORUHV DUJXHV WKDW LW LV YHU\ LPSRUWDQW WR VKLIW NQRZOHGJH DQG

XQGHUVWDQGLQJ IURP DQ LQGLYLGXDO�FHQWUHG FRQFHSWLRQ WR RQH WKDW LV VRFLDOO\ EDVHG�

.QRZOHGJH DQG XQGHUVWDQGLQJ �LQ ERWK WKH FRJQLWLYH DQG OLQJXLVWLF

VHQVHV� GR QRW UHVXOW IURP IRUPDO RSHUDWLRQV RQ PHQWDO UHSUHVHQWDWLRQV RI

DQ REMHFWLYHO\ H[LVWLQJ ZRUOG� 5DWKHU� WKH\ DULVH IURP WKH LQGLYLGXDO©V

FRPPLWWHG SDUWLFLSDWLRQ LQ PXWXDOO\ RULHQWHG SDWWHUQV RI EHKDYLRXU WKDW

DUH HPEHGGHG LQ D VRFLDOO\ VKDUHG EDFNJURXQG RI FRQFHUQV� DFWLRQV� DQG

EHOLHIV� 7KLV VKLIW IURP DQ LQGLYLGXDO WR D VRFLDO SHUVSHFWLYH ¤ IURP

PHQWDO UHSUHVHQWDWLRQ WR SDWWHUQHG LQWHUDFWLRQ ¤ SHUPLWV ODQJXDJH DQG

FRJQLWLRQ WR PHUJH >:)��� S���@�

,Q RWKHU ZRUGV� FRJQLWLYH SURSHUWLHV WKDW DUH GLVWULEXWHG DFURVV PHPEHUV VKRXOG UHIHU QRW

RQO\ WR HDFK LQGLYLGXDO FRJQLWLRQ �D FRJQLWLYH SURFHVV� EXW DOVR� PRUH LPSRUWDQWO\� WR WKH

LQWHUDFWLRQ EHWZHHQ DOO LQGLYLGXDOV DQG WKHLU HQYLURQPHQWV �D VRFLDO SURFHVV� >+XW���

:)+��@�

7KH RQWRORJLFDO LVVXHV UDLVHG E\ WKH SURMHFWLRQ RI DJHQF\� DQG WKH UHODWLRQVKLS

EHWZHHQ WKH 6��PRGHOOLQJ DQG WKH 6��PRGHOOLQJ SHUVSHFWLYHV� DUH IDPLOLDU LQ VRFLRORJ\�
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)RU LQVWDQFH� 7ULJJ �FI� >7UL��@� UHIHUV WR ¨D YH[HG LVVXH LQ WKH VRFLDO VFLHQFHV©� ZKHWKHU

WKHUH LV VRPHWKLQJ WR EH GLVFRYHUHG DW WKH VRFLDO OHYHO RU ZKHWKHU HYHU\WKLQJ RI

VLJQLILFDQFH FDQ EH GHDOW ZLWK DW WKH OHYHO RI WKH LQGLYLGXDO� 7KH GLVFXVVLRQ RI WKLV

VRFLRORJLFDO SUREOHP LV EH\RQG WKH VFRSH RI WKLV WKHVLV� 7KH HPSKDVLV JLYHQ KHUH LV RQ

UHFRQFLOLQJ ERWK JOREDO �WKDW LV� VRFLDO� DQG ORFDO �WKDW LV� LQGLYLGXDO� SHUVSHFWLYHV RQ

VRFLDO LQWHUDFWLRQ LQ D VRFLHW\ >7UL��@� $IWHU DOO� PRVW KXPDQ�FHQWUHG DFWLYLWLHV DUH VR

FRPSOH[ WKDW ERWK SHUVSHFWLYHV DUH LQWHUWZLQHG DQG LQWHUGHSHQGHQW� ,Q WKH VDPH PDQQHU� LW

EHFRPHV DSSDUHQW WKDW 6��PRGHOOLQJ DQG 6��PRGHOOLQJ VKRXOG EH VXSSRUWHG FRQFXUUHQWO\

LQ RUGHU WR UHFRQFLOH WKH JOREDO DQG ORFDO SHUVSHFWLYHV RQ WKH GHYHORSPHQW RI D PXOWL�

DJHQW V\VWHP >%H\��@�

7KH QHHG WR VXSSRUW ERWK 6�� DQG 6��PRGHOOLQJ FRQFXUUHQWO\ KLJKOLJKWV GLVWULEXWHG

SHUVSHFWLYHV RQ (0 WKDW RSHUDWH LQ WZR GLIIHUHQW GLPHQVLRQV� DQG DUH HPEHGGHG LQ ERWK

NLQGV RI PRGHOOLQJ DFWLYLW\� ,Q WKH ¨YHUWLFDO© GLPHQVLRQ� LQGLYLGXDO PRGHOOHUV WKDW SHUIRUP

PRGHOOLQJ DFWLYLWLHV IURP WKH V\VWHP OHYHO DQG WKH FRPSRQHQW DJHQW OHYHO VKRXOG EH

LQYROYHG� ,Q WKH ¨KRUL]RQWDO© GLPHQVLRQ� PRGHOOHUV WKDW REVHUYH WKH V\VWHP IURP WKH

SHUVSHFWLYHV RI GLIIHUHQW FRPSRQHQW DJHQWV DUH DOVR QHHGHG�
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��� $ )UDPHZRUN IRU '(0

7KLV VHFWLRQ DLPV WR FRQVWUXFW D IUDPHZRUN LQ ZKLFK QRW RQO\ 6��PRGHOOLQJ EXW DOVR 6��

PRGHOOLQJ FDQ EH VXSSRUWHG FRQFXUUHQWO\� $ IUDPHZRUN IRU GLVWULEXWHG (PSLULFDO

0RGHOOLQJ �'(0� WKDW KLJKOLJKWV WKH GLVWULEXWHG SHUVSHFWLYH RQ (0 �GHVFULEHG LQ WKH ODVW

VHFWLRQ� LV HVWDEOLVKHG LQ WKH ILUVW VXEVHFWLRQ� 7ZR PHWKRGV IRU FRQVWUXFWLQJ WKLV

IUDPHZRUN DUH FRQVLGHUHG DQG H[DPLQHG� ,Q WKH VHFRQG VXEVHFWLRQ� WKH FROODERUDWLYH

LQWHUDFWLRQ EHWZHHQ SDUWLFLSDQWV LV GLVFXVVHG� 7KLV LV YHU\ LPSRUWDQW IRU 66' �UHOHYDQW

GLVFXVVLRQV DUH JLYHQ LQ 6HFWLRQ ��� DQG ���� DQG UHTXLUHPHQWV GHYHORSPHQW �GLVFXVVHG LQ

&KDSWHU ���

����� &RQVWUXFWLQJ WKH )UDPHZRUN RI '(0

)URP WKH GLVWULEXWHG SHUVSHFWLYH RQ (0� PRGHOOHUV IRU ERWK 6�� DQG 6��PRGHOOLQJ

DFWLYLWLHV DW WKH V\VWHP OHYHO DQG DW WKH FRPSRQHQW DJHQW OHYHO VKRXOG EH LQYROYHG� $W WKH

V\VWHP OHYHO� WKH PRGHOOHU� FDOOHG WKH V�PRGHOOHU �WKH VPDOO V LV XVHG WR GHQRWH LWV UROH DV

WKH VXSHU DJHQW�� LV LQYROYHG IRU HQDFWLQJ 6��PRGHOOLQJ LQ RUGHU WR H[DPLQH WKH ZKROH

V\VWHP EHKDYLRXU �DV VKRZQ LQ )LJXUH ����� $V H[SODLQHG LQ 6HFWLRQ ���� WKH V�PRGHOOHU

)LJXUH ��� 7KH UHODWLRQVKLS EHWZHHQ WKH V�PRGHOOHU DQG DJHQWV
�WKH VROH PRGHOOHU LQ WKH V\VWHP OHYHO�

$JHQW &

$JHQW %

$JHQW '

$JHQW $

7KH V�PRGHOOHU
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KDV VXSHU DJHQF\ WR DWWULEXWH WKH SULYLOHJH RI VWDWH FKDQJH WR DJHQWV DQG LQWHUYHQH LQ WKH

LQWHUDFWLRQ EHWZHHQ DJHQWV�

,Q DGGLWLRQ WR WKH V�PRGHOOHU DV WKH VXSHU DJHQW� PRGHOOHUV �FDOOHG D�PRGHOOHUV� WKDW

FDQ SHUIRUP 6��PRGHOOLQJ DFWLYLW\ IURP WKH SHUVSHFWLYHV RI FRPSRQHQW DJHQWV DUH DOVR

LQYROYHG� 8QOLNH 6��PRGHOOLQJ� WKDW LV WR D FRQVLGHUDEOH H[WHQW XQGHUVWRRG� 6��PRGHOOLQJ

KDV WKXV QRW EHHQ H[SOLFLWO\ GLVFXVVHG LQ SUHYLRXV ZRUN LQ (0�� GXH WR WKH ODFN RI

VXSSRUWLQJ WRROV� )RU LQVWDQFH� LQVXIILFLHQW DWWHQWLRQ KDV EHHQ JLYHQ WR KRZ D�PRGHOOHUV

HQDFW 6��PRGHOOLQJ DFWLYLW\ LQ D GLVWULEXWHG HQYLURQPHQW LQ WHUPV RI REVHUYDEOHV�

GHSHQGHQF\� DJHQWV DQG DJHQF\�

7R PRWLYDWH '(0 DV LQWURGXFHG LQ WKLV WKHVLV� SUHYLRXV ZRUN RQ DSSO\LQJ (0 WR

6�� DQG 6��PRGHOOLQJ LV ILUVW GLVFXVVHG� 7KLV LV EDVHG RQ DQ DSSURDFK WKDW LV RIWHQ XVHG LQ

FRQFXUUHQW HQJLQHHULQJ IRU GHFRPSRVLQJ D FRPSOH[ WDVN WR VHYHUDO VPDOO SDUWV WR EH

VKDUHG E\ D JURXS SHRSOH ZRUNLQJ WRJHWKHU >'6��� <HK��@� :LWKLQ WKLV DSSURDFK� FDOOHG

(�PRGHOOLQJ� HDFK PRGHOOHU LV DQ H[WHUQDO REVHUYHU ZKR REVHUYHV WKH V\VWHP DV LI IURP

� )RU H[DPSOH� LW LV QRW FOHDU LI DOO PRGHOOHUV XVH D VKDUHG FRPSXWHU PRGHO RU HDFK RI WKHP KDV KLV�KHU RZQ

FRPSXWHU PRGHO� )RU FRQYHQLHQFH� LW LV DVVXPHG LQ WKLV WKHVLV WKDW HDFK PRGHOOHU KDV KLV�KHU RZQ FRPSXWHU

PRGHO DQG FDQ HQDFW (0 LQ ZD\V WKDW DUH GHVFULEHG LQ 6HFWLRQ ����

)LJXUH ��� 7KH UHODWLRQVKLS EHWZHHQ D�PRGHOOHUV DQG DJHQWV

�PRGHOOHUV LQ WKH FRPSRQHQW DJHQW OHYHO�

$JHQW &

$JHQW %

$JHQW '

$JHQW $

0RGHOOHU '

0RGHOOHU $

2YHUODSSLQJ

YLHZSRLQW

0RGHOOHU &

0RGHOOHU %

2YHUODSSLQJ

YLHZSRLQW
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WKH SHUVSHFWLYH RI D SDUWLFXODU DJHQW �DV VKRZQ LQ )LJXUH ���� DQG FDQ HQDFW (0

LQGLYLGXDOO\ �FI� >$%&<��� %5��� %126��@�� )RU H[DPSOH� IRU GHYHORSLQJ D YHKLFOH

FUXLVH FRQWURO V\VWHP �9&&6�� D�PRGHOOHUV PLJKW EH D GDVKERDUG GHVLJQHU DQG D FDU

HQJLQH GHVLJQHU ZKR REVHUYH WKH V\VWHP WR WDNH DFFRXQW RI WKH SHUVSHFWLYHV RI WKH FDU

GULYHU DQG WKH FDU HQJLQH UHVSHFWLYHO\ �FI� >%%<��@�� 7KLV OHDGV WR D IUDPHZRUN WKDW

VXSSRUWV ¤ WR VRPH GHJUHH ¤ ERWK 6�� DQG 6��PRGHOOLQJ DFWLYLWLHV LQ D GLVWULEXWHG

HQYLURQPHQW �DV LOOXVWUDWHG LQ )LJXUH �����

:LWKLQ WKH (�PRGHOOLQJ IUDPHZRUN� HDFK PRGHOOHU �LQFOXGLQJ WKH V�PRGHOOHU DQG D�

PRGHOOHUV� FDQ HQDFW (0 DV DQ H[WHUQDO REVHUYHU E\ REVHUYLQJ WKH V\VWHP WKDW LV EHLQJ

GHYHORSHG IURP D SDUWLFXODU FRQWH[W �WKDW LV� WKH V�PRGHOOHU REVHUYHV WKH ZKROH V\VWHP�

EXW DQ D�PRGHOOHU REVHUYHV D SDUW RI WKH V\VWHP�� %\ HQDFWLQJ (0� HDFK PRGHOOHU LQWHUDFWV

ZLWK KLV�KHU RZQ FRPSXWHU PRGHO DQG KLV�KHU RZQ UHIHUHQW LQ RUGHU WR H[SORUH� H[SDQG

DQG H[SHULHQFH KLV�KHU RZQ PHQWDO PRGHO� 7R HQDEOH WKHVH PRGHOOHUV WR HQDFW WKHLU

PRGHOOLQJ DFWLYLWLHV WRJHWKHU� DQ DJUHHPHQW DERXW QDPLQJ DQG VKDULQJ FRPPRQ GDWD� VXFK

"

W�L�U�
W�L�U�

W�L�U�
W�L�U�

)LJXUH ���� $ IUDPHZRUN IRU '(0 EDVHG RQ (�PRGHOOLQJ

W�L�U� � 7KH LQGLYLGXDO©V UHIHUHQW � $ FRPSXWHU�EDVHG PRGHO

� $ PRGHOOHU �DQ H[WHUQDO REVHUYHU�
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DV REVHUYDEOHV DQG GHILQLWLRQV LQ (0� LV RIWHQ HVWDEOLVKHG� :LWK WKLV DJUHHPHQW� DOO

PRGHOOHUV FDQ LQWHUDFW ZLWK HDFK RWKHU WR VKDSH WKHLU RYHUODSSLQJ ¤ EXW SRWHQWLDOO\

FRQIOLFWLQJ RU LQFRQVLVWHQW ¤ YLHZSRLQWV� IRU H[DPSOH� WKURXJK PDQDJHULDO QHJRWLDWLRQ RU

PHGLDWLRQ� $V D UHVXOW� RQFH WKH FRQIOLFW EHWZHHQ WKHVH FRPSXWHU PRGHOV LV HOLPLQDWHG

WKURXJK VXFK VRFLDO LQWHUDFWLRQ� WKH LQWHQGHG PXOWL�DJHQW V\VWHP FRXOG EH REWDLQHG E\

LQWHJUDWLQJ WRJHWKHU DOO GHILQLWLYH VFULSWV� IRU H[DPSOH� LQWR WKH V�PRGHOOHU©V FRPSXWHU

PRGHO��

$OWKRXJK WKLV IUDPHZRUN HQDEOHV PRGHOOHUV WR GHYHORS D PXOWL�DJHQW V\VWHP E\

HQDFWLQJ ERWK 6�� DQG 6��PRGHOOLQJ DFWLYLWLHV LQ D GLVWULEXWHG HQYLURQPHQW� LW GRHV QRW

SURYLGH PRGHOOHUV ZLWK VXIILFLHQW VXSSRUW IRU WKHLU LQWHUDFWLRQ� )RU H[DPSOH�

LQFRQVLVWHQFLHV RU FRQIOLFWV LQ VKDSLQJ WKH DJHQF\ RI DJHQWV ZLWK WKH DSSOLFDWLRQ DUH RIWHQ

HOLPLQDWHG WKURXJK VRFLDO DFWLYLWLHV EHWZHHQ PRGHOOHUV� VXFK DV PDQDJHULDO QHJRWLDWLRQ

DQG PHGLDWLRQ� 7KH LQYROYHPHQW RI PDQ\ VRFLDO LQWHUDFWLRQV EHWZHHQ PRGHOOHUV LPSOLHV

WKDW WKH DGYDQWDJHV RI HQDFWLQJ (0 ZLOO EH ODUJHO\ UHGXFHG� VLQFH WKH FRQWH[W IRU

PRGHOOLQJ WKHLU FRPSXWHU PRGHOV PXVW EH VHSDUDWHG IURP WKH FRQWH[W LQ ZKLFK WKH\

LQWHUDFW ZLWK HDFK RWKHU� )RU H[DPSOH� PRGHOOLQJ D VLWXDWLRQ WKURXJK ¨ZKDW LI©

H[SHULPHQWV IRU WKH PRGHOOHU IURP WKH FRPSRQHQW DJHQW OHYHO ZLOO EHFRPH YHU\ GLIILFXOW

DQG PDNH OLWWOH VHQVH� VLQFH RQO\ D SDUW RI WKH V\VWHP LV WDNHQ LQWR DFFRXQW� ,Q RWKHU

ZRUGV� (�PRGHOOLQJ DFWLYLWLHV GR QRW DFFRUG ZHOO ZLWK WKH SULQFLSOHV DQG WKH FRQFHSWV RI

(0�

,Q DGGLWLRQ� DFFRUGLQJ WR WKH FRQFHSW RI HWKQRPHWKRGRORJ\� H[WHUQDO REVHUYHUV ILQG

LW GLIILFXOW WR XQGHUVWDQG WKH UHDO FRQWH[W RI DQ DJHQW RQ WKH EDVLV RI WKHLU LQGLYLGXDO

YLHZSRLQWV� )RU H[DPSOH� WKH PRGHOOHU IRU WKH GULYHU LQ 9&&6 H[SHFWV WR KDYH D GLJLWDO

� ,Q WKLV IUDPHZRUN� D FRPPXQLFDWLRQ QHWZRUN WKDW FRQQHFWHG WKH FRPSXWHU PRGHOV RI DOO PRGHOOHUV FRXOG EH

XVHG WR KHOS LQIRUPDWLRQ SURFHVVLQJ� IRU H[DPSOH� WKH FROOHFWLRQ DQG LQWHJUDWLRQ RI GHILQLWLYH VFULSWV IURP

GLIIHUHQW FRPSXWHU PRGHOV� )URP WKH SHUVSHFWLYH RI PRGHOOLQJ� WKH PRGHOOLQJ DFWLYLWLHV EHWZHHQ PRGHOOHUV

DUH VWLOO FRQFHSWXDOO\ LQGHSHQGHQW� $ EURDGHU XVH RI D FRPPXQLFDWLRQ QHWZRUN ZLOO EH JLYHQ ODWHU�
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VSHHGRPHWHU� EXW WKH PRGHOOHU IRU WKH VSHHGRPHWHU GHVLJQHU LQ 9&&6 WDNHV WKH QRUPDO

W\SH RI VSHHGRPHWHU LQWR FRQVLGHUDWLRQ� $IWHU PXWXDO LQWHUDFWLRQ� DQ DJUHHPHQW �IRU

H[DPSOH� WKH QHHG WR EXLOG D GLJLWDOLVHG VSHHGRPHWHU� FRXOG EH JDLQHG� +RZHYHU� ZKHQ

WKH GULYHU DFWXDOO\ LQWHUDFWV ZLWK WKLV NLQG RI VSHHGRPHWHU� DV ZKHQ JODQFLQJ DW LW ZKLOH

GULYLQJ� KH�VKH GLVFRYHUV WKDW LW LV KDUG WR UHDG WKH GLVSOD\HG ILJXUH EHFDXVH RI VXQVKLQH�

0RGHOOHUV ZKR YLHZ WKH V\VWHP DV H[WHUQDO REVHUYHUV FDQ RQO\ PDNH VHQVH RI WKH

LQWHUDFWLRQ EHWZHHQ DJHQWV IURP WKHLU RZQ FRQWH[W UDWKHU WKDQ IURP WKH FRQWH[WV RI WKH

FRPSRQHQW DJHQWV WKHPVHOYHV� $IWHU DOO� SHUIRUPLQJ DV DQ DJHQW DQG EHLQJ DEOH WR

GHVFULEH DQG DQDO\VH WKH PHWKRGV XVHG E\ DQ DJHQW DUH QRW WKH VDPH WKLQJ� $OWKRXJK

H[WHUQDO REVHUYHUV FDQ FKDQJH WKHLU UROHV LQ RUGHU WR FDSWXUH PRUH LQIRUPDWLRQ� HDFK

FKDQJHG UROH DV DQ H[WHUQDO REVHUYHU FDQ RQO\ XQGHUVWDQG WKH LQWHUDFWLRQ EHWZHHQ DJHQWV

E\ LPSRVLQJ KLV�KHU RZQ FRQWH[W� +HQFH� IURP WKH SHUVSHFWLYH RI HWKQRPHWKRGRORJ\� LW LV

QRW DSSURSULDWH WR DFFRXQW IRU WKH LQWHUDFWLRQ EHWZHHQ DJHQWV WKURXJK (�PRGHOOLQJ�

$FFRUGLQJO\� D IUDPHZRUN EDVHG RQ (�PRGHOOLQJ LV QRW ZHOO VXLWHG IRU '(0� HYHQ

WKRXJK LW FDQ LQWHJUDWH 6�� DQG 6��PRGHOOLQJ WRJHWKHU LQ D GLVWULEXWHG HQYLURQPHQW IRU WKH

GHYHORSPHQW RI PXOWL�DJHQW V\VWHPV� $ QHZ DSSURDFK �FDOOHG ,�PRGHOOLQJ� WKDW KLJKOLJKWV

QRW RQO\ WKH GLVWULEXWHG SHUVSHFWLYH RQ (0 EXW DOVR WKH SULQFLSOHV DQG FRQFHSWV RI (0 LV

SURSRVHG E\ WKH DXWKRU LQ WKLV WKHVLV �VHH 7DEOH ��� IRU D VXPPDU\ RI WKH GHVFULSWLRQV RI

6��� 6��� ,� DQG (� PRGHOOLQJ�� 7KLV DSSURDFK LQWURGXFHV D GLVWULEXWHG HQYLURQPHQW LQ

ZKLFK WKH UROHV RI PRGHOOHUV LQ UHODWLRQ WR FRPSRQHQW DJHQWV DUH ERWK H[WHUQDOLVHG DQG

LQWHUQDOLVHG� 7KURXJK H[WHUQDOLVDWLRQ� WKH VXSHU�DJHQF\ RI DQ H[WHUQDO REVHUYHU LQ '(0 LV

VKLIWHG IURP VKDSLQJ WKH DJHQF\ RI DJHQWV WR FUHDWLQJ WKH FRQWH[W IRU DJHQW LQWHUDFWLRQV�

,QWHUQDOLVDWLRQ WKHQ HQDEOHV PRGHOOHUV WR LPSURYH WKHLU XQGHUVWDQGLQJ E\ HQDFWLQJ WKH

LQWHUDFWLRQ EHWZHHQ FRPSRQHQW DJHQWV LQ LWV QDWXUDO FRQWH[W DV LQWHUQDO REVHUYHUV�

,Q ,�PRGHOOLQJ� LQWHUQDOLVDWLRQ PHDQV VKLIWLQJ WKH UROH RI D PRGHOOHU IURP DQ

H[WHUQDO REVHUYHU RI WKH V\VWHP LQZDUGV WR WKDW RI DQ DJHQW LQVLGH WKH V\VWHP� %\ GUDZLQJ
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RQ WKH FRQFHSW RI HWKQRPHWKRGRORJ\ >*DU��@� QHZ PRGHOOHUV DW WKH DJHQW OHYHO DUH

LQWURGXFHG� /LNH PRGHOOHUV LQ (�PRGHOOLQJ� WKHVH PRGHOOHUV DUH UHVSRQVLEOH IRU

HVWDEOLVKLQJ WKH FRUUHVSRQGHQFHV EHWZHHQ WKHLU RZQ FRPSXWHU PRGHOV DQG UHIHUHQWV WR

H[SORUH� H[SDQG DQG H[SHULHQFH WKHLU PHQWDO PRGHOV� %XW XQOLNH PRGHOOHUV LQ (�PRGHOOLQJ

ZKR DUH LQ WKH UROH RI H[WHUQDO REVHUYHUV� WKHVH PRGHOOHUV DUH SODFHG LQ WKH UROH RI DJHQWV

ZLWKLQ WKH DSSOLFDWLRQ� ,Q RWKHU ZRUGV� HDFK RI WKHVH PRGHOOHUV� FDOOHG DQ $�PRGHOOHU
�� FDQ

DFW DV DQ DJHQW IURP WKH SHUVSHFWLYH RI DQ DFWRU� QRW RQO\ IURP WKH SHUVSHFWLYH RI DQ

REVHUYHU�

S1-modelling Modelling activity that is centred around the system behaviour

S2-modelling Modelling activity from the perspectives of component agents

An approach to modelling a software system whereby modellers
invoke S1 and S2 modelling activities by acting as external observers

s-modeller The modeller who enacts S1-modellingE-modelling

a-modeller A modeller who enacts S2-modelling

An approach proposed in this thesis that requires most modellers to
model a software system by acting as internal observers

S-modeller
The modeller who creates diverse situations for A-

modellers to reflect the different possible contexts for
their interaction (this can be viewed as S1-modelling)

I-modelling

A-modeller
A modeller who can act as an agent to shape the

agency of that particular agent (in a sense, this activity
can be regarded as S2-modelling)

7DEOH ��� $ VXPPDU\ RI WKH GHVFULSWLRQV RI 6��� 6��� (� DQG ,�PRGHOOLQJ

$V DQ DFWRU� DQ $�PRGHOOHU FDQ SUHWHQG WR EH DQ DJHQW ZLWKLQ WKH DSSOLFDWLRQ E\

HQDFWLQJ WKH RUGLQDU\ LQWHUDFWLRQ ZLWK RWKHU DJHQWV� 7KLV SUHWHQG SOD\ UHOLHV RQ DQ

LPSRUWDQW EHOLHI LQ WKH HWKQRPHWKRGRORJ\ WKDW HDFK DJHQW LV FDSDEOH RI PDQDJLQJ WKH

ZRUOG DQG RI ¨EHLQJ�LQ�WKH�ZRUOG© >*DU��@� +HQFH� $�PRGHOOHUV FDQ HLWKHU ZDLW IRU

� 7KH FDSLWDO $ LV XVHG WR GHQRWH WKH UROH RI WKH PRGHOOHU LQ DFWLQJ IRU DQ DJHQW�



��

VWLPXOL EHIRUH WKH\ UHDFW RU FDQ DXWRQRPRXVO\ WULJJHU DFWLRQ WR LQWHUDFW ZLWK RWKHUV LQ

WKHLU FXVWRPDU\ FRQWH[W� WKDW LV� IURP WKH YLHZSRLQW RI DJHQWV WKHPVHOYHV UDWKHU WKDQ IURP

WKH YLHZSRLQW RI WKH UROH RI D SDUWLFXODU H[WHUQDO REVHUYHU� ,Q WKLV ZD\� $�PRGHOOHUV FDQ

JHW LQVLJKW LQWR WKH LQWHUDFWLRQ EHWZHHQ DJHQWV LQ WKH DJHQWV© FRQWH[W�

7KURXJK SUHWHQG SOD\� $�PRGHOOHUV DUH UHJDUGHG DV LQWHUQDO REVHUYHUV UDWKHU WKDQ

H[WHUQDO REVHUYHUV� DV VKRZQ LQ )LJXUH ���� $Q H[WHUQDO REVHUYHU IRFXVHV RQ DWWULEXWLQJ

VWDWH FKDQJHV WR D SDUWLFXODU DJHQW� EXW DQ LQWHUQDO REVHUYHU SD\V PRUH DWWHQWLRQ WR

DSSUHFLDWLQJ WKH VLWXDWLRQV LQ ZKLFK LQWHUDFWLRQV EHWZHHQ DQ DJHQW DQG RWKHU DJHQWV RFFXU�

)RU DQ H[WHUQDO REVHUYHU� WKH LQWHUDFWLRQ EHWZHHQ DJHQWV LV UHJDUGHG DV D IRUP RI VWDWH

FKDQJH RI DJHQWV LQ WKH DSSOLFDWLRQ V\VWHP� 7KH PHFKDQLVP RI VWDJH FKDQJH LV RIWHQ

YLQGLFDWHG WKURXJK REVHUYDWLRQ DQG H[SHULPHQWV IURP D VSHFLILF YLHZSRLQW� H�J� DQ HQJLQH

GHVLJQHU©V YLHZSRLQW� (YHQ WKRXJK DQ H[WHUQDO REVHUYHU FDQ ¨H[SHULHQFH© VXFK DQ

LQWHUDFWLRQ E\ LQWHUDFWLQJ ZLWK WKH FRPSXWHU PRGHO DQG�RU WKH UHIHUHQW� WKLV LQWHUDFWLRQ LV

VWLOO EDVHG RQ D SULYDWH DQG VXEMHFWLYH SHUVSHFWLYH RXWVLGH WKHVH DJHQWV� VXFK DV WKDW RI D

GHVLJQHU RU D XVHU�

$JHQW &

$JHQW %

$JHQW $

$JHQW '

� $Q $�PRGHOOHU

)LJXUH ��� $�PRGHOOHUV DFWLQJ DV LQWHUQDO REVHUYHUV

LQ D EHLQJ�SDUWLFLSDQW�REVHUYHU ZD\
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,Q FRQWUDVW� EHLQJ DQ LQWHUQDO REVHUYHU PHDQV LQWHUDFWLQJ ZLWK RWKHU DJHQWV E\

DFWLQJ DV DQ DJHQW� 7KLV NLQG RI LQWHUDFWLRQ WKDW LV H[HUFLVHG E\ LQWHUQDO REVHUYHUV KDV D

VWURQJ FRQWH[WXDO GHSHQGHQF\� DQG FDQ RQO\ EH XQGHUVWRRG LQ D VLWXDWLRQ ZKHUH DJHQWV DUH

HQJDJHG LQ DFWLYLWLHV WKDW WKH\ UHJXODUO\ DQG RUGLQDULO\ SHUIRUP� )RU H[DPSOH� LQ ,�

PRGHOOLQJ IRU WKH 9&&6� DQ $�PRGHOOHU� ZKR DFWV DV WKH FDU HQJLQH DJHQW UDWKHU WKDQ

REVHUYLQJ WKH V\VWHP IURP WKH YLHZSRLQW RI D FDU HQJLQH GHVLJQHU� FDQ EH LQWURGXFHG �FI�

>%5��@�� ,Q FRPSDULVRQ ZLWK D FDU HQJLQH GHVLJQHU DFWLQJ DV DQ $�PRGHOOHU� VXFK DQ $�

PRGHOOHU FDQ JDLQ PXFK PRUH LQVLJKW LQWR KRZ WKH FDU HQJLQH LQWHUDFWV ZLWK RWKHU DJHQWV�

VXFK DV WKH GULYHU DQG WKH HQYLURQPHQW� %\ DFWLQJ DV D FDU HQJLQH� WKLV $�PRGHOOHU FDQ

ZDLW IRU VWLPXOL� VXFK DV WKRVH IURP WKH GULYHU ZKR VWDUWV WKH FDU HQJLQH RU IURP LWV

VXUURXQGLQJ WHPSHUDWXUH� EHIRUH UHVSRQGLQJ� 7KH $�PRGHOOHU FDQ DOVR WULJJHU DFWLRQ WR

LQWHUDFW ZLWK RWKHU DJHQWV� IRU H[DPSOH� E\ PDNLQJ LWVHOI EUHDN GRZQ GXH WR XQNQRZQ

UHDVRQV� )URP WKH YLHZSRLQW RI D FDU HQJLQH GHVLJQHU� WKHVH VLWXDWLRQV PD\ QRW EH

LPSRUWDQW HQRXJK WR EH WDNHQ LQWR DFFRXQW� EXW WKH\ DUH RUGLQDU\ DFWLYLWLHV IRU D FDU

HQJLQH� ,Q SDUWLFXODU� GXH WR WKH XQFHUWDLQW\ RI LQFRPLQJ VWLPXOL WULJJHUHG E\ RWKHU DJHQWV�

WKH FRQWH[W LV XVXDOO\ VLWXDWHG EH\RQG WKH LPDJLQDWLRQ RI D FDU HQJLQH GHVLJQHU�

7KLV EHLQJ�SDUWLFLSDQW�REVHUYHU ZD\ RI DFWLQJ DV DJHQWV SURYLGHV PRGHOOHUV

WKHPVHOYHV ZLWK LPSRUWDQW UHVRXUFHV WR DFFRXQW IRU WKHLU �DJHQWV©� DFWLYLWLHV��� $V WKH

HWKQRPHWKRGRORJLVW $� &RXORQ H[SODLQHG LQ >&RX��� S���@� WR GHVFULEH D VLWXDWLRQ LV WR

�� $FFRUGLQJ WR WKH ZD\ LQ ZKLFK DQ REVHUYHU SDUWLFLSDWHV LQ WKH DFWLYLWLHV RI PHPEHUV� WKUHH PHPEHUVKLS

UROHV KDYH EHHQ SURSRVHG LQ >$$��@� SHULSKHUDO� DFWLYH DQG FRPSOHWH PHPEHUVKLS� 7KH SHULSKHUDO

PHPEHUVKLS UROH DOORZV WKH REVHUYHU WR SDUWLFLSDWH LQ WKH DFWLYLWLHV RI PHPEHUV ZLWKRXW HQJDJLQJ LQ WKH

PRVW FHQWUDO DFWLYLWLHV� $V DQ DFWLYH PHPEHU� WKH REVHUYHU FDQ SDUWLFLSDWH LQ WKH FRUH DFWLYLWLHV LQ PXFK WKH

VDPH ZD\ DV PHPEHUV� EXW KH�VKH PXVW KROG EDFN IURP FRPPLWWLQJ WKHPVHOYHV WR WKH JRDOV DQG YDOXHV RI

PHPEHUV� :LWK FRPSOHWH PHPEHUVKLS� WKH REVHUYHU LV H[SHFWHG WR SDUWLFLSDWH LQ WKH DFWLYLWLHV RI PHPEHUV

IURP WKH SHUVSHFWLYH RI D IXOO PHPEHU� ,Q ,�PRGHOOLQJ� $�PRGHOOHUV PLJKW DGRSW GLIIHUHQW PHPEHUVKLS UROHV

WKDW FKDQJH RYHU WLPH IRU JDLQLQJ GLIIHUHQW UHVRXUFHV� EXW WKH\ EHFRPH LQYROYHG LQ FRPSOHWH PHPEHUVKLS

UROHV IRU SHUIRUPLQJ SUHWHQG SOD\�



��

FRQVWLWXWH LW� 7KURXJK WKLV NLQG RI UHIOH[LYLW\��� WKH LQWHUDFWLRQ EHWZHHQ $�PRGHOOHUV FDQ

EH FRQIODWHG ZLWK WKH SURFHGXUHV WKDW DJHQWV FDUU\ RXW LQ RUGHU WR PDNH WKHLU LQWHUDFWLRQ

DFFRXQWDEOH� ,Q RWKHU ZRUGV� E\ DFWLQJ DV DJHQWV WR PRGHOOLQJ VLWXDWLRQV� LQWHUQDO

REVHUYHUV DUH DEOH WR GHVFULEH WKH ZD\V LQ ZKLFK DJHQWV WKHPVHOYHV PDNH VHQVH RI WKHLU

LQWHUDFWLRQ DQG FRQVHTXHQWO\ FRQVWLWXWH WKH UHDOLW\ RI WKH LQWHUDFWLRQ EHWZHHQ DJHQWV�

)URP WKLV SHUVSHFWLYH� WKH SURSRVHG LQWHUDFWLRQ RI DJHQWV WKURXJK WKH HQDFWLRQ RI

(0 LQ SUHWHQG SOD\ FDQ HQULFK ERWK WKH FRQWH[W RI WKH DJHQWV© LQWHUDFWLRQ DQG WKH PHQWDO

PRGHO RI WKH $�PRGHOOHU� 0RUH VLJQLILFDQWO\� ZKHQ $�PRGHOOHUV LQWHUDFW ZLWK HDFK RWKHU

LQ WKH FXVWRPDU\ FRQWH[W RI DJHQWV� WKH\ FDQ REVHUYH� H[SHULHQFH DQG DFFRXQW IRU WKH

LQWHUDFWLRQ EHWZHHQ DJHQWV� 7KLV HQDEOHV WKHP WR VKDSH WKH DJHQF\ RI DJHQWV ZLWK

UHIHUHQFH WR WKH LQWHUDFWLRQ EHWZHHQ $�PRGHOOHUV� 7KLV HFKRHV :� 6KDUURFN DQG *�

%XWWRQ©V FRQFHSW RI ¨DFWLQJ DV D PHPEHU RI D JURXS WR FRQWULEXWH SRVLWLYHO\ WR WKH FUHDWLRQ

RI VRFLDO LQWHUDFWLRQ© >6%��@�

7KH SURSRVHG SUHWHQG SOD\ UDLVHV D IXQGDPHQWDO TXHVWLRQ� FDQ DQ $�PRGHOOHU� EHLQJ

D KXPDQ DJHQW� SUHWHQG WR DFW DV D QRQ�KXPDQ DJHQW� VXFK DV D PDFKLQH" $Q DIILUPDWLYH

DQVZHU WR WKLV TXHVWLRQ LV MXVWLILHG EHFDXVH WKH PHFKDQLVP RI D QRQ�KXPDQ DJHQW LV

FRQFHLYHG LQ WHUPV RI KXPDQ LQWHQWLRQDOLW\ >'HQ��@� ,W LV RQ WKLV EDVLV WKDW WKH DFWLYLWLHV

FRQVWLWXWLQJ WKH PHFKDQLVP DUH SUHVFULEHG� DUH ZHOO�GHILQHG DQG ¤ PRUH VLJQLILFDQWO\ ¤

DUH PDGH DFFRXQWDEOH WR RWKHU DJHQWV� %\ DSSHDOLQJ WR VXFK DQ DFFRXQW� LW LV QDWXUDO IRU DQ

$�PRGHOOHU WR HQJDJH LQ WKHVH DFWLYLWLHV LQ D PHFKDQLFDO PDQQHU� (YHQ LQ WKH FDVH RI

XQSUHGLFWDEOH DFWLYLWLHV� WKLV DFFRXQWDELOLW\ LV VWLOO UHOHYDQW� 7KLV LV EHFDXVH LW LV SODXVLEOH

WR DWWULEXWH KXPDQ XQFHUWDLQW\ DQG XQSUHGLFWDELOLW\ WR D QRQ�KXPDQ DJHQW� 7KH DWWULEXWLRQ

�� 7KLV LV WKH IHDWXUH RI VRFLDO RUGHU WKDW ¦SUHVXSSRVHV WKH FRQGLWLRQV RI LWV SURGXFWLRQ DQG DW WKH VDPH WLPH

PDNHV WKH DFW REVHUYDEOH DV DQ DFWLRQ RI D UHFRJQLVDEOH VRUW§ >&RX��� S���@� ,W UHIHUV WR ¦WKH HTXLYDOHQFH

EHWZHHQ GHVFULELQJ DQG SURGXFLQJ LQWHUDFWLRQ� EHWZHHQ XQGHUVWDQGLQJ DQG DUWLFXODWLQJ WKH XQGHUVWDQGLQJ§

>5RJ��� S���@� )RU H[DPSOH� ZKLOH SHRSOH DUH WDONLQJ� WKH\ DUH EXLOGLQJ XS ¤ DW WKH VDPH WLPH WKDW WKHLU

ZRUGV DUH XWWHUHG ¤ WKH PHDQLQJ RI ZKDW WKH\ DUH VD\LQJ�
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RI VXFK IDLOLQJV WR D QRQ�KXPDQ DJHQW H[DFWO\ KLJKOLJKWV WKH SRVVLELOLW\ RI LWV IDLOXUH WR

FRQILUP WR WKH GHVLJQDWHG PHFKDQLVP�

7KLV ZD\ RI DWWULEXWLQJ KXPDQ�OLNH PHQWDO IHDWXUHV WR PDFKLQHV LV QRW D QHZ

FRQFHSW� ,W KDV EHHQ EURDGO\ DGRSWHG LQ WKH GHYHORSPHQW RI $, V\VWHPV >0F&��� 6KR���

:-��� 5DR��@� 0RVW RI WKHP EHOLHYH WKDW WR DVFULEH PHQWDO QRWLRQV� VXFK DV EHOLHIV� IUHH

ZLOO� LQWHQWLRQV� DELOLWLHV� DXWRQRP\� DQG VR RQ� WR D PDFKLQH LV OHJLWLPDWH DQG XVHIXO�

0RUH GHWDLOV ZLOO EH JLYHQ LQ WKH QH[W VHFWLRQ�

,Q SUDFWLFH� LW LV QRW QHFHVVDU\ WR LQYROYH DV PDQ\ $�PRGHOOHUV DV WKHUH DUH DJHQWV

ZKHQ HQDFWLQJ WKHLU LQWHUDFWLRQ� )RU LQVWDQFH� WKHUH PD\ EH QR QHHG WR LQWURGXFH DQ $�

PRGHOOHU IRU DQ DJHQW ZKRVH LQWHUDFWLRQ ZLWK RWKHUV LV HQWLUHO\ SUHGLFWDEOH� 6XFK DQ DJHQW

FDQ EH WHPSRUDULO\ UHJDUGHG DV D UHOLDEOH PDFKLQH WKDW LV UHVSRQVLEOH IRU VSHFLILF VWDWH

FKDQJHV� ,Q RWKHU ZRUGV� WKH H[WHQW WR ZKLFK HQDFWLRQ E\ DQ $�PRGHOOHU LV DSSURSULDWH

GHSHQGV ODUJHO\ RQ WKH FKDUDFWHU RI WKH LQWHUDFWLRQ EHWZHHQ WKH DJHQW WR EH HQDFWHG DQG

RWKHU DJHQWV� $Q $�PRGHOOHU FDQ EH LQWURGXFHG LQWR RU ZLWKGUDZQ IURP ,�PRGHOOLQJ DW DQ\

PRPHQW LQ RUGHU WR UHIOHFW WKH SUHGLFWDELOLW\ RI WKLV DJHQW©V LQWHUDFWLRQ ZLWK RWKHUV�

,Q DGGLWLRQ WR WKH DJHQWV PHQWLRQHG DERYH� DQRWKHU YHU\ LPSRUWDQW ¨DJHQW© LV WDNHQ

LQWR DFFRXQW LQ ,�PRGHOOLQJ� 7KLV DJHQW LV WKH UDSLGO\ FKDQJLQJ HQYLURQPHQW RI DJHQWV WKDW

LV EH\RQG WKH FRQWURO RI DQ\ DJHQW� 7KLV RPQLSUHVHQW DJHQW� WKDW PLJKW IRU VRPH UHDVRQV

EH UHJDUGHG DV ¨*RG© >)H\��@� FDQ FUHDWH FRQWH[WV IRU DJHQWV LQ DQ RSHQ�HQGHG PDQQHU LQ

RUGHU WR LQWHUYHQH LQ WKHLU LQWHUDFWLRQ� 7KLV VXSHU LQWHUYHQWLRQ SURYLGHV DQ HIIHFWLYH ZD\

WR H[SUHVV WKH XQFHUWDLQW\ RI DJHQWV WKHPVHOYHV DQG WKHLU VXUURXQGLQJV� %\ IDLOLQJ WR WDNH

WKLV LQWR DFFRXQW� WUDGLWLRQDO UDWLRQDOLVP UHVWULFWHG WR ULJLG DOJRULWKPV LV KDUG WR DGDSW

LWVHOI WR WKH HPHUJLQJ FRQWH[W LQ WKH UHDO ZRUOG >:)��� 6XF��� )LW��@�

)RU (0� VXSHU LQWHUYHQWLRQ LV HPEHGGHG LQ WKH PRGHOOLQJ DFWLYLWLHV RI WKH VXSHU

DJHQW� WKDW LV� WKH PRGHOOHU� :LWK WKLV VXSHU�DJHQF\� WKH PRGHOOHU FDQ VKDSH WKH DJHQF\ RI

DJHQWV E\ GLUHFWO\ DWWULEXWLQJ WKH SULYLOHJH RI VWDWH FKDQJH WR DJHQWV DQG SHUIRUPLQJ ¨ZKDW
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LI© H[SHULPHQWV� 7R HQDEOH $�PRGHOOHUV WR VKDSH WKH DJHQF\ RI DJHQWV LQ WKH DJHQWV©

FRQWH[W� ,�PRGHOOLQJ H[WHUQDOLVHV WKH UHODWLRQVKLS EHWZHHQ WKH PRGHOOHU �DV WKH VXSHU

DJHQW� DQG DJHQWV E\ VKLIWLQJ WKH IRFXV RI WKH VXSHU�DJHQF\ IURP VKDSLQJ WKH DJHQF\ WR

FUHDWLQJ FRQWH[WV IRU DJHQW LQWHUDFWLRQ� $ PRGHOOHU FDOOHG WKH 6�PRGHOOHU LV LQWURGXFHG LQ

,�PRGHOOLQJ� (YHQ WKRXJK WKH 6�PRGHOOHU VWLOO KDV WKH DXWKRULW\ WR SHUIRUP WKH LQGLYLGXDO

PRGHOOLQJ WDVN� PRUH HPSKDVLV LV SODFHG RQ PRGHOOLQJ WKH FRQWH[W RI DJHQWV E\ FUHDWLQJ

GLYHUVH VLWXDWLRQV WKDW FDQ DIIHFW WKH LQWHUDFWLRQ EHWZHHQ $�PRGHOOHUV LQ WKH UROH RI

DJHQWV� ,Q WKLV ZD\� WKH UHVSRQVLELOLW\ IRU PRGHOOLQJ WKH DJHQF\ RI DJHQWV LV ODUJHO\ VKLIWHG

WR WKH $�PRGHOOHUV� DQG WKLV DJHQF\ HPHUJHV IURP WKHLU LQWHUDFWLRQ ZLWK HDFK RWKHU�

7KH 6�PRGHOOHU� DFWLQJ DV WKH UDSLGO\ FKDQJLQJ HQYLURQPHQW� FDQ WKHQ FUHDWH PRUH

YDULRXV VLWXDWLRQV IRU $�PRGHOOHUV WKDQ $�PRGHOOHUV WKHPVHOYHV FDQ GR� )RU H[DPSOH� D

FDU HQJLQH PD\ VXGGHQO\ EUHDN GRZQ� RU WKH GULYHU PD\ IDOO KDOI�DVOHHS� 7KHVH VLWXDWLRQV�

ZKLFK DUH XVXDOO\ XQH[SHFWHG� HQULFK WKH FRQWH[W RI WKH DJHQWV© LQWHUDFWLRQ� DQG DV D UHVXOW

LPSURYH WKH XQGHUVWDQGLQJ RI WKH 6�PRGHOOHU DQG $�PRGHOOHUV RI WKH DJHQF\ RI DJHQWV� ,W

VKRXOG EH QRWHG WKDW WKLV LPSURYHPHQW LQ ,�PRGHOOLQJ LV UHDFKHG E\ PHDQV RI

FROODERUDWLYH LQWHUDFWLRQ EHWZHHQ PRGHOOHUV �LQFOXGLQJ $�PRGHOOHUV DQG WKH 6�PRGHOOHU�

UDWKHU WKDQ WKH LQWHUDFWLRQ EHWZHHQ WKH 6�PRGHOOHU DV WKH VXSHU DJHQW DQG KLV�KHU

LQGLYLGXDO FRPSXWHU�EDVHG PRGHO� 0RUH GHWDLOV RI WKH FROODERUDWLYH LQWHUDFWLRQ DUH JLYHQ

LQ WKH QH[W VXEVHFWLRQ�

1HWZRUN FRPPXQLFDWLRQ KDV DQ HQDEOLQJ UROH WR SOD\ IRU ,�PRGHOOLQJ� 7KH

FRPSXWHU PRGHOV RI WKH 6�PRGHOOHU DQG $�PRGHOOHUV PXVW EH FRQQHFWHG WRJHWKHU LQ RUGHU

WR VXSSRUW WKH LQWHUDFWLRQ EHWZHHQ WKHP LQ WKH IRUP RI SUHWHQG SOD\� 7KH VRFLHW\ RI DJHQWV

LV LQGLYLVLEOH� WKRXJK HDFK DJHQW PD\ MXVW EH D SDUW RI WKLV VRFLHW\� (DFK FKDQJH WULJJHUHG

E\ DQ DJHQW PD\ FDXVH HIIHFWV RQ RWKHU DJHQWV VR WKDW WKH SURSDJDWLRQ RI WKH FKDQJH WR

RWKHUV EHFRPHV YHU\ LPSRUWDQW� %\ XVLQJ D FRPPXQLFDWLRQ QHWZRUN WKDW FRQQHFWV DOO

FRPSXWHU PRGHOV WRJHWKHU� WKLV SURSDJDWLRQ FDQ EH DFKLHYHG HYHQ WKRXJK DJHQWV DUH
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VHSDUDWHG LQ D GLVWULEXWHG HQYLURQPHQW� :LWK WKH DLG RI D FRPPXQLFDWLRQ QHWZRUN� D

IUDPHZRUN WKDW LQWHJUDWHV WKH 6�PRGHOOHU DQG $�PRGHOOHUV DQG VXSSRUWV 6�� DQG 6��

PRGHOOLQJ FRQFXUUHQWO\ LQ D GLVWULEXWHG HQYLURQPHQW FDQ KHQFH EH FRQVWUXFWHG� 7KLV

IUDPHZRUN �DV LOOXVWUDWHG LQ )LJXUH ���� KLJKOLJKWV QRW RQO\ WKH GLVWULEXWHG SHUVSHFWLYH RQ

(0 �DV GHVFULEHG LQ WKH ODVW VHFWLRQ� EXW DOVR WKH SULQFLSOHV DQG WKH FRQFHSWV RI (0 �DV

GHVFULEHG LQ WKH &KDSWHU ��� 0RUH WHFKQLFDO GHWDLOV DUH GLVFXVVHG LQ WKH QH[W FKDSWHU�

7KH FRQQHFWLRQ RI PRGHOOHUV© FRPSXWHU PRGHOV RIIHUV WKH DGGLWLRQDO DGYDQWDJH RI

LPSURYLQJ WKH LQWHUSHUVRQDO LQWHUDFWLRQ EHWZHHQ PRGHOOHUV� 7KH FRPSOH[LW\ DQG GLIILFXOW\

RI LQWHUSHUVRQDO LQWHUDFWLRQ LQ GHVLJQ LQYROYLQJ SDUWLFLSDQWV IURP GLIIHUHQW JURXSV KDYH

EHHQ UHYHDOHG LQ >6RQ��@� &RQYHUVDWLRQDO GLDORJXH RQ WKH EDVLV RI PHQWDO PRGHOV LV RQH

RI WKH HDVLHVW DQG PRVW SRSXODU DSSURDFKHV WR WKH LQWHUDFWLRQ EHWZHHQ KXPDQ DJHQWV� EXW

LW GRHV UHVXOW LQ D QXPEHU RI LQWHUSHUVRQDO LQWHUDFWLRQ SUREOHPV� VXFK DV

PLVXQGHUVWDQGLQJ� FRQIXVLRQ� DQG H[FHVVLYH WLPH�FRQVXPSWLRQ >%RV��� 93&��@�

7KH 6�PRGHOOHU

:RUNLQJ

XQGHUVWDQGLQJ

W�L�U�

(YROYLQJ

LQVLJKW

W�L�U�

(YROYLQJ

LQVLJKW

W�L�U�

(YROYLQJ

LQVLJKW

�W�L�U�

(YROYLQJ

LQVLJKW

)LJXUH ��� $ IUDPHZRUN IRU '(0 EDVHG RQ ,�PRGHOOLQJ

W�L�U� � 7KH LQGLYLGXDO©V UHIHUHQW � $ FRPSXWDWLRQDO PRGHO

� $Q $�PRGHOOHU �DQ LQWHUQDO REVHUYHU� � FRPPXQLFDWLRQ QHWZRUN
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7R RYHUFRPH WKHVH SUREOHPV� D ORW RI FRPPXQLFDWLRQ PHGLD� IRU H[DPSOH� IRUPDO

QRWDWLRQV� GLDJUDPV� DQG FKDUWV� KDYH EHHQ GHYLVHG WR FRPSOHPHQW WKLV VRFLDO LQWHUDFWLRQ

LQ SUDFWLFH� +RZHYHU� PRVW RI WKHVH PHGLD� XVHG DV PHDQV RI NQRZOHGJH UHSUHVHQWDWLRQ�

DUH LQDFWLYH DQG FDQQRW VXSSRUW WKH VRFLDO LQWHUDFWLRQ HIILFLHQWO\ HQRXJK WR FRSH ZLWK

G\QDPLF FKDQJH >'6��� )LV��@� 6RPH FRPSXWHU PRGHOV ZLWK VWDWLF YLVXDOLVDWLRQ KDYH

EHHQ VXJJHVWHG IRU LPSURYLQJ WKH PHWKRG RI KXPDQ FRPPXQLFDWLRQ >//��� /5��@� EXW

WKH\ FDQ RQO\ SURYLGH OLPLWHG KHOS EHFDXVH WKH\ IRFXV RQ NQRZOHGJH UHSUHVHQWDWLRQ�

,Q FRQWUDVW WR WKHVH PRGHOV� WKH FRPSXWHU PRGHO ZLWK LQWHUDFWLYH YLVXDOLVDWLRQ KDV

WKH SRWHQWLDO WR IDFLOLWDWH LQWHUSHUVRQDO LQWHUDFWLRQ LQ DQ RSHQ�HQGHG� LQWHUDFWLYH IDVKLRQ�

0RGHOV RI WKLV NLQG HPERG\LQJ LQGLYLGXDO FRQVWUXDOV DUH XVHG LQ (0 DV D PRGHOOLQJ

PHGLXP >5XV��@ DQG D NQRZOHGJH FRQVWUXFWLRQ PHGLXP �DV GHVFULEHG LQ &KDSWHU ���

7KHLU YLVXDOLVDWLRQ LV REWDLQHG E\ UHSUHVHQWLQJ WKH UHDO�ZRUOG UHIHUHQW XVLQJ JUDSKLFDO

PHWDSKRUV� 6LQFH WKH LQWHUQDO UHSUHVHQWDWLRQ RI WKHVH JUDSKLFV LV H[SUHVVHG LQ WKH IRUP RI

GHILQLWLYH VFULSWV� DQ\ FKDQJH LQ WKHVH VFULSWV FDQ EH LPPHGLDWHO\ SURSDJDWHG WR WKHLU

KLJKHU�OHYHO UHSUHVHQWDWLRQ� YL]� WKH JUDSKLFV WKHPVHOYHV� 7KDW LV WR VD\� YLD WKH

FRPPXQLFDWLRQ QHWZRUN� WKH YLVXDOLVDWLRQ FDQ LQWHUDFWLYHO\ UHIOHFW WKH LQWHUDFWLRQ EHWZHHQ

DJHQWV� 2QFH D FRPSXWHU PRGHO LV FKDQJHG� WKLV FKDQJH FDQ EH SURSDJDWHG WR RWKHU

FRPSXWHU PRGHOV� DQG WKLV LQ WXUQ ZLOO DIIHFW WKHLU PRGHOOHUV� %\ VXFK LQWHUDFWLRQ

PHGLDWHG E\ YLVXDOLVDWLRQ� WKH LQWHUSHUVRQDO LQWHUDFWLRQ EHWZHHQ PRGHOOHUV FDQ SRWHQWLDOO\

EH LPSURYHG��� ,Q WKLV UHVSHFW� WKHVH FRPSXWHU PRGHOV SURPRWH LQWHUSHUVRQDO LQWHUDFWLRQ

DPRQJVW PRGHOOHUV DQG VHUYH DV ¨HTXLSPHQW IRU ODQJXDJH© LQ WKH VHQVH KLJKOLJKWHG E\ 7�

:LQRJUDG DQG )� )ORUHV >:)��� S���@�

�� 'XH WR WKH OLPLWDWLRQ RI WKH DXWKRU©V UHVHDUFK WLPH DQG WKH ODFN RI VXLWDEOH SURMHFWV� WKLV LPSURYHPHQW KDV

QRW \HW EHHQ HYDOXDWHG LQ SUDFWLFH� $Q HYDOXDWLRQ RI WKH LPSDFW RI FRPSXWHU�PHGLDWHG LQWHUSHUVRQDO

LQWHUDFWLRQ ZRXOG EH KHOSIXO DQG LV SURSRVHG DV IXWXUH ZRUN �VHH 6HFWLRQ �����
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����� 7KH &ROODERUDWLYH 5HODWLRQVKLS EHWZHHQ 0RGHOOHUV LQ '(0

7KH SURSRVHG ZD\ RI DSSO\LQJ WKH HWKQRPHWKRGRORJLFDO PHWKRG WR FRQVWUXFW LQWHUDFWLRQ

EHWZHHQ DJHQWV IURP DQ HPSLULFDO HQYLURQPHQW LV VXEWOH� &OHDUO\� WKH SURJUHVV RI WKLV

DSSURDFK UHOLHV YHU\ PXFK RQ WKH PRGHOOHUV LQYROYHG� 7R LOOXPLQDWH WKH FROODERUDWLYH

UHODWLRQVKLS EHWZHHQ PRGHOOHUV� LW LV KHOSIXO WR UHYLHZ WKH *UXEHU DQG 6HKO VKDGRZ�ER[

H[SHULPHQW GHVFULEHG LQ WKH SUHYLRXV VHFWLRQ�

:LWKLQ WKLV H[SHULPHQW� REVHUYHUV FRQVWUXH SHUVRQDO H[SHULHQFH E\ VLPXOWDQHRXVO\

LQWHUDFWLQJ ZLWK WKHLU RZQ LQWHUQDO PHQWDO PRGHO DQG H[WHUQDO HQYLURQPHQWV LQ D ZD\

GLVFXVVHG HDUOLHU �6HFWLRQ ����� %RWK NLQGV RI LQWHUDFWLRQV DUH LPSRUWDQW UHVRXUFHV IRU

REVHUYHUV LQ PDNLQJ VHQVH RI WKH SURMHFWLRQ VHHQ DQG WKH REMHFW KLGGHQ� 7KURXJK ERWK�

REVHUYHUV FDQ QRW RQO\ FRQVWUXFW WKHLU RZQ LQGLYLGXDO ORFDO NQRZOHGJH EXW DOVR FRQWULEXWH

WR WKH HPHUJHQFH RI WKH GLVWULEXWHG JOREDO NQRZOHGJH DPRQJVW WKHP� 7KH IRUPHU LV

DVVRFLDWHG ZLWK WKH SURMHFWLRQ VHHQ DQG UHSRUWV RI RWKHUV© FRQVWUXDOV� 7KH ODWWHU�

XQGHUO\LQJ WKH VKDUHG XQGHUVWDQGLQJ RI REVHUYHUV� LV FRQFHUQHG ZLWK WKH DJUHHG REMHFW

WKDW LV FRPSDWLEOH ZLWK WKH LPDJHG REMHFWV RI REVHUYHUV� ,W LV QRW LQVLGH DQ\ REVHUYHU©V

LQGLYLGXDO PLQGV� EXW UDWKHU LW HPHUJHV IURP GLVWULEXWHG FRJQLWLRQ DFURVV REVHUYHUV� 7KDW

LV WR VD\� JLYHQ WKH DELOLW\ WR LQWHUDFW ZLWK HDFK RWKHU� REVHUYHUV FROODERUDWLYHO\ ZRUN

WRJHWKHU LQ RUGHU WR PDNH SURJUHVV LQ FRQVWUXFWLQJ ERWK WKH LQGLYLGXDO ORFDO NQRZOHGJH

DQG WKH GLVWULEXWHG JOREDO NQRZOHGJH�

,Q IDFW� DQRWKHU SDUWLFXODUO\ YLWDO SDUWLFLSDQW LQ WKH VKDGRZ�ER[ H[SHULPHQW LV WKH

H[SHULPHQWHU� DOWKRXJK KH�VKH UHFHLYHV YHU\ OLWWOH DWWHQWLRQ� ,W LV WKH H[SHULPHQWHU ZKR

VHWV XS WKH FRQWH[W RI H[SHULPHQWDWLRQ IRU REVHUYHUV LQ RUGHU WR H[DPLQH WKH FRQVWUXDOV RI

REVHUYHUV� 7KH H[SHULPHQWHU LV HPSRZHUHG WR LQWHUYHQH ZLWK REVHUYHUV© FRQWH[WV E\

DOWHULQJ WKH VHHQ SURMHFWLRQ� IRU H[DPSOH� E\ FKDQJLQJ WKH RULHQWDWLRQ RI WKH KLGGHQ

REMHFW� 7KLV LQWHUYHQWLRQ VHUYHV WR SURYLGH REVHUYHUV ZLWK GLYHUVH UHVRXUFHV WR UHILQH WKHLU
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FRQVWUXDOV� DQG WKLV LQ WXUQ OHDGV WR WKH UHFRQVWUXFWLRQ RI ERWK ORFDO DQG JOREDO NQRZOHGJH

PHQWLRQHG DERYH� ,Q RWKHU ZRUGV� WKH H[SHULPHQWHU SHUIRUPV WKH UROH RI D UHVRXUFHV�IRU�

NQRZOHGJH�FRQVWUXFWLRQ VXSSOLHU DQG WKXV HQDEOHV WKH REVHUYHUV WR FRQVWUXFW ERWK NLQGV RI

NQRZOHGJH� :LWK WKH SDUWLFLSDWLRQ RI WKH H[SHULPHQWHU� WKH FRQVWUXFWLRQ RI ERWK NLQGV RI

NQRZOHGJH FDQ EH PRUH HIIHFWLYH DQG HIILFLHQW� WKRXJK LW DOVR GHSHQGV RQ WKH

H[SHULPHQWHU©V DELOLW\ WR FUHDWH WKH FRQWH[W IRU REVHUYHUV� 7KHUHIRUH� WKH LPSRUWDQFH RI

WKH H[SHULPHQWHU LQ WKLV SURFHVV RI NQRZOHGJH FRQVWUXFWLRQ VKRXOG QRW EH XQGHUHVWLPDWHG�

2Q WKH RWKHU KDQG� WKH H[SHULPHQWHU LV DOVR D FRQVWUXFWRU RI NQRZOHGJH� MXVW OLNH

DQ\ REVHUYHU� $V GHVFULEHG DERYH� WKURXJK WKH FRQWH[W FUHDWHG E\ WKH H[SHULPHQWHU�

REVHUYHUV DUH DEOH WR FRQVWUXFW RU UHFRQVWUXFW WKHLU NQRZOHGJH DQG DOVR WR HQULFK WKHLU RZQ

FRQWH[WV ZLWK VXUSULVLQJ GLVFRYHULHV� 7KLV HQULFKHG FRQWH[W LQ WXUQ SURYLGHV WKH

H[SHULPHQWHU ZLWK XVHIXO UHVRXUFHV ZLWK ZKLFK WR FRQVWUXFW WKH LQGLYLGXDO JOREDO

NQRZOHGJH DERXW WKLV H[SHULPHQW� 7KHRUHWLFDOO\� WKLV JOREDO NQRZOHGJH FDQ LQFOXGH

DQ\WKLQJ UHODWLQJ WR WKH H[SHULPHQW� EXW XVXDOO\ LWV IRFXV LV RQ WKH H[SHULPHQWHU©V LQVLJKW

LQWR WKH ZKROH H[SHULPHQW� ,WV FRQWHQW FRXOG EH YHU\ KLJK�OHYHO DQG PXOWLIDFHWHG� )RU

H[DPSOH� WKH NQRZOHGJH FDQ FRQFHUQ KRZ WKH QHZ FRQWH[W DIIHFWV REVHUYHUV© FRQVWUXDOV

DQG ZKDW REMHFW� FRPSDWLEOH ZLWK LQGLYLGXDO SHUFHSWLRQV� LV DJUHHG E\ REVHUYHUV� 7KHVH

FRQFHUQV DUH UHOHYDQW WR WKH H[SHULPHQW LWVHOI� EXW DUH DOVR VXEMHFW WR WKH HJRFHQWULF

SHUVSHFWLYH RI WKH H[SHULPHQWHU�

&OHDUO\� HYHQ WKRXJK WKLV JOREDO NQRZOHGJH LV DOZD\V SULYDWH DQG VXEMHFW WR WKH

H[SHULPHQW� LW LQGHHG SURYLGHV REVHUYHUV ZLWK VLWXDWLRQDO FRQWH[WV DQG DV D UHVXOW

KRSHIXOO\ HQULFKHV ERWK NLQGV RI NQRZOHGJH DW WKH REVHUYHU OHYHO� WKDW LV� WKH LQGLYLGXDO

ORFDO NQRZOHGJH DQG WKH GLVWULEXWHG JOREDO NQRZOHGJH� ,Q PRVW FDVHV� WKH PRUH VLWXDWLRQV

WKDW WKH H[SHULPHQWHU FUHDWHV� WKH PRUH UHVRXUFHV DUH SURYLGHG WR REVHUYHUV DQG WKH PRUH

IHHGEDFN WKH H[SHULPHQWHU REWDLQV� 7KLV IDFW LQGLFDWHV WKH V\PELRWLF UHODWLRQVKLS EHWZHHQ

WKH H[SHULPHQWHU DQG WKH REVHUYHUV LQ FRQVWUXFWLQJ NQRZOHGJH�
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7KH ZD\ LQ ZKLFK WKH $�PRGHOOHUV DQG WKH 6�PRGHOOHU ZRUN WRJHWKHU

FROODERUDWLYHO\ ZLWKLQ '(0 LV PXFK WKH VDPH DV WKH ZD\ LQ ZKLFK WKH H[SHULPHQWHU DQG

WKH REVHUYHUV ZRUN WRJHWKHU LQ WKH VKDGRZ�ER[ H[SHULPHQW� :LWKLQ '(0� $�PRGHOOHUV

DFWLQJ DV DJHQWV FDQ LQWHUDFW ZLWK HDFK RWKHU WR FRQVWUXFW GLVWULEXWHG FRJQLWLRQ DPRQJVW

WKHP DV GHVFULEHG DERYH� )RU H[DPSOH� DQ $�PRGHOOHU FDQ EH LQWURGXFHG WR DFW DV D GULYHU

ZKR LQWHUDFWV ZLWK ERWK D EUDNH DQG DQ DFFHOHUDWRU WR FRQWURO WKH UHTXLUHG SRZHU VXSSO\ RI

D FDU HQJLQH� *LYHQ WKH YLVXDOLVDWLRQ RI KLV�KHU FRPSXWHU PRGHO DV VKRZQ LQ )LJXUH ����

WKH $�PRGHOOHU FDQ FOLFN RQ WKH ER[ UHSUHVHQWLQJ WKH DFFHOHUDWRU WR UHTXHVW WKH FDU HQJLQH

WR LQFUHDVH LWV SRZHU RXWSXW� ,Q WKLV FDVH� DQRWKHU $�PRGHOOHU DFWLQJ DV D FDU HQJLQH FRXOG

UHVSRQG WR WKLV UHTXHVW LQ DQ\ FKRVHQ IDVKLRQ� IRU H[DPSOH� E\ FRPSO\LQJ ZLWK WKH

UHTXHVW� RU PDNLQJ QR UHVSRQVH DW DOO� ,Q WKLV ZD\� HDFK LQWHUDFWLRQ EHWZHHQ $�PRGHOOHUV

EHFRPHV D FRQVWLWXWLYH SDUW RI WKH LQWHUDFWLRQ EHWZHHQ DJHQWV�

,Q RWKHU ZRUGV� WKURXJK LQWHUDFWLRQ EHWZHHQ PRGHOOHUV WKDW WDNHV WKH VDPH IRUP DV

WKDW RFFXUULQJ LQ WKH RUGLQDU\ OLIH RI DJHQWV� GLVWULEXWHG FRJQLWLRQ DPRQJ $�PRGHOOHUV ¤

)LJXUH ���� $ YLVXDOLVDWLRQ RI D YHKLFOH FUXLVH FRQWURO V\VWHP



���

DQG DOVR LQ WKH VLPLODU PDQQHU DPRQJ DJHQWV ¤ FDQ EH HVWDEOLVKHG UHIOH[LYHO\� 7KH

GLIIHUHQFH EHWZHHQ WKH REVHUYHUV LQ WKH VKDGRZ�ER[ H[SHULPHQW DQG $�PRGHOOHUV LV WKDW

WKH ODWWHU LQWHUDFW ZLWK HDFK RWKHU WKURXJK FRPSXWHU PRGHOV FRQQHFWHG WRJHWKHU YLD D

QHWZRUN UDWKHU WKDQ WKURXJK OLQJXLVWLF GLDORJXH�� �WKH UHVXOWLQJ LPSOLFDWLRQV IRU KXPDQ

FRPPXQLFDWLRQ KDYH EHHQ H[SODLQHG LQ WKH SUHYLRXV VHFWLRQ�� &RQQHFWLQJ FRPSXWHU

PRGHOV LQ WKLV IDVKLRQ PDNHV LQGLYLGXDO FRQWH[WV FRPELQH ZLWK HDFK RWKHU WR FUHDWH D

VRFLDO FRQWH[W FRUUHVSRQGLQJ WR +XWFKLQV©V PRGHO RI ZKDW DFWXDOO\ KDSSHQV LQ D KXPDQ

VRFLHW\ >+XW��@�

$W WKH VDPH WLPH� WKH 6�PRGHOOHU� OLNH WKH H[SHULPHQWHU LQ WKH VKDGRZ�ER[

H[SHULPHQW� FDQ LQWHUYHQH LQ WKH $�PRGHOOHUV© FRQWH[W WR HQULFK QRW RQO\ KLV�KHU RZQ

JOREDO NQRZOHGJH EXW DOVR WKH ORFDO NQRZOHGJH RI HDFK $�PRGHOOHU DQG WKH GLVWULEXWHG

NQRZOHGJH RI $�PRGHOOHUV� 7KH FRPSXWHU PRGHO RI WKH 6�PRGHOOHU LV HVWDEOLVKHG E\

LQWHJUDWLQJ WKH FRPSXWHU PRGHOV RI DOO $�PRGHOOHUV� 7KLV LQWHJUDWLRQ LV LQ DFFRUGDQFH

ZLWK WKH LGHD WKDW WKH H[SHULPHQWHU KDV D JOREDO YLHZ WKDW HPEUDFHV DOO FRPSRQHQWV LQ WKH

H[SHULPHQW� 7KLV YLHZ UHIOHFWV WKH GLVWULEXWHG FRJQLWLRQ DPRQJVW DJHQWV� DQG GHVFULEHV

KRZ WKLV LV FRQVWLWXWHG WKURXJK WKH LQWHUDFWLRQ RI $�PRGHOOHUV�

:KHQ WKH 6�PRGHOOHU LQWHUYHQHV LQ WKH FRPSXWHU PRGHO RI DQ\ $�PRGHOOHU� WKH QHZ

FRQWH[W FDQ EH SURSDJDWHG WR RWKHU FRPSXWHU PRGHOV WKURXJK GHSHQGHQF\ PDLQWHQDQFH

DQG WKH QHWZRUN FRQQHFWLRQ� 7KLV SURSDJDWLRQ FDQ WKXV HIIHFW D FKDQJH WR WKHVH PRGHOV

DQG JLYH ULVH WR IXUWKHU LQWHUDFWLRQ EHWZHHQ $�PRGHOOHUV� $V D UHVXOW� WKH VLWXDWLRQDO

FRQWH[W RI DJHQWV FDQ EH GHVFULEHG DQG FRQVWLWXWHG WKURXJK WKHVH LQWHUDFWLRQV� 7KH

LQIOXHQFHV RI WKH 6�PRGHOOHU LQ WKH VLWXDWLRQDO FRQWH[W RI DJHQWV VKRXOG QRW EH RYHUORRNHG�

,W VKRXOG EH QRWHG WKDW WKH LQGLYLGXDO JOREDO NQRZOHGJH RI WKH 6�PRGHOOHU LV QRW

�� 7KLV VKRXOG QRW EH PLVXQGHUVWRRG DV SURSRVLQJ WKDW FRQYHQWLRQDO FRPPXQLFDWLRQ EHWZHHQ KXPDQ DJHQWV

FDQ EH FRPSOHWHO\ UHSODFHG E\ WKH LQWHUDFWLRQ EHWZHHQ WKHVH FRQQHFWHG FRPSXWHU PRGHOV�
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QHFHVVDULO\ LGHQWLFDO ZLWK WKH GLVWULEXWHG NQRZOHGJH RI $�PRGHOOHUV� WKRXJK ERWK DUH

FORVHO\ LQWHUUHODWHG�

,Q VXPPDU\� WKH UHODWLRQVKLS EHWZHHQ WKH 6�PRGHOOHU DQG WKH $�PRGHOOHUV LQ '(0

LV RQ SDU ZLWK WKDW EHWZHHQ WKH H[SHULPHQWHU DQG WKH REVHUYHUV LQ WKH VKDGRZ�ER[

H[SHULPHQW� 2Q WKH RQH KDQG� DOO PRGHOOHUV FRQVWUXFW WKHLU RZQ LQGLYLGXDO NQRZOHGJH E\

LQWHUDFWLQJ ZLWK WKHLU RZQ FRPSXWHU PRGHOV� 2Q WKH RWKHU KDQG� WKH GLVWULEXWHG JOREDO

NQRZOHGJH LV FRQVWUXFWHG E\ HQDFWLQJ SUDFWLFDO LQWHUDFWLRQ EHWZHHQ PRGHOOHUV DQG E\

PHDQV RI WKH QHWZRUN FRQQHFWLRQ EHWZHHQ WKHLU FRPSXWHU PRGHOV� 2Q WKH EDVLV RI

GLVWULEXWHG FRJQLWLRQ� WKH NQRZOHGJH LV VRFLDOO\ GLVWULEXWHG DFURVV PRGHOOHUV� 0RUH

LPSRUWDQWO\� WKLV FRQVWUXFWLYH SURFHVV DOVR GHVFULEHV DQG FRQVWLWXWHV WKH VRFLDO UHDOLW\ RI

DJHQWV E\ PDNLQJ WKHLU LQWHUDFWLRQ REVHUYDEOH DQG DFFRXQWDEOH� ,Q WKLV VHQVH� WKLV

SURSRVHG IUDPHZRUN� LQWHJUDWLQJ FRJQLWLYH DQG VRFLDO SURFHVVHV� HQDEOHV VHYHUDO

PRGHOOHUV LQ D GLVWULEXWHG HQYLURQPHQW WR VKDSH WKH DJHQF\ RI DJHQWV ZLWKLQ DQ

DSSOLFDWLRQ�
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��� $JHQF\ LQ $,� (0 DQG '(0

$JHQW DQG DJHQF\ DUH DPRQJVW WKH PRVW LPSRUWDQW FRQFHSWV LQ (0� $V H[SODLQHG LQ

&KDSWHU �� DQ DJHQW FDQ EH DQ REVHUYDEOH RU D IDPLO\ RI REVHUYDEOHV UHVSRQVLEOH IRU D

SDUWLFXODU VWDWH FKDQJH� 7KLV GHILQLWLRQ LV YHU\ GLIIHUHQW IURP WKH JHQHUDO XVDJH RI WKLV

WHUP ¨DJHQW© LQ FRPSXWHU VFLHQFH� SDUWLFXODUO\ LQ WKH $UWLILFLDO ,QWHOOLJHQFH �$,� ILHOG�

:KHQ VHYHUDO PRGHOOHUV DUH LQYROYHG LQ D GLVWULEXWHG HQYLURQPHQW� DV LQ D UHDO�OLIH

VRFLHW\� WKH GHILQLWLRQV RI DJHQW DQG DJHQF\ LQ (0 IXUQLVK PRUH SUDFWLFDO DQG

FRPPRQVHQVH PHDQLQJV�

7KH WHUP ¨DJHQW© LQ FRPSXWHU VFLHQFH� SDUWLFXODU LQ WKH $, ILHOG� JHQHUDOO\ UHIHUV WR

DQ HQWLW\ ZKLFK LV JUDQWHG RU DVFULEHG KXPDQ�OLNH PHQWDO TXDOLWLHV DQG LV FDSDEOH RI

LQWHUDFWLQJ ZLWK LWV H[WHUQDO HQYLURQPHQW >'%3��D '%3��E� .-��� 5DR��� 6KR���

:-��@� -� 0F&DUWK\ DUJXHG WKDW LW LV OHJLWLPDWH WR DVFULEH KXPDQ�OLNH PHQWDOLVWLF QRWLRQV

WR D PDFKLQH ZKHQ VXFK DQ DVFULSWLRQ H[SUHVVHV WKH VDPH LQIRUPDWLRQ DERXW WKH PDFKLQH

WKDW LW H[SUHVVHV DERXW D SHUVRQ >0F&��� TXRWHG LQ >6KR��@@� 6LPLODUO\� '� 'HQQHWW KDV

FRLQHG WKH WHUP ¨LQWHQWLRQDO V\VWHP© WR GHVFULEH HQWLWLHV ¦ZKRVH EHKDYLRXU FDQ EH

SUHGLFWHG E\ WKH PHWKRG RI DWWULEXWLQJ EHOLHI� GHVLUHV DQG UDWLRQDO DFXPHQ§ >'HQ��� S���@�

7KHVH DUJXPHQWV XQGHUOLH WKH IXQGDPHQWDO FRQFHSWV RI DJHQW DQG DJHQF\ LQ WKH $, ILHOG�

$V :RROGULGJH DQG -HQQLQJV GLVFXVVHG LQ >:-��@� GHVFULSWLRQV RI $, DJHQWV

LQYROYH WZR NLQGV RI QRWLRQ� DFWLRQ�EDVHG DQG PHQWDOLVWLF� $FWLRQ�EDVHG QRWLRQV� VXFK DV

DXWRQRP\� VRFLDO DELOLW\� UHDFWLYLW\� DQG SUR�DFWLYHQHVV� UHIHU WR WKH DELOLW\ RI DQ DJHQW WR

WDNH DFWLRQV� 0HQWDOLVWLF QRWLRQV� VXFK DV JRDOV� EHOLHIV� SODQV� LQWHQWLRQV� FDSDELOLWLHV�

NQRZOHGJH� GHVLUHV� DQG FKRLFHV� UHIHU WR KXPDQ�OLNH FRQFHSWV FRQFHUQHG ZLWK PHQWDO

SURFHVVHV� %RWK NLQGV RI QRWLRQ DUH FRQVLGHUHG DV WKH PRVW FULWLFDO IDFWRUV DIIHFWLQJ DQ

DJHQW©V DFWLRQV� 'LIIHUHQW DJHQW PRGHOV SURYLGH FKDUDFWHULVDWLRQV LQ WHUPV RI GLIIHUHQW

QRWLRQV� )RU H[DPSOH� 5DR UHJDUGV SODQV� EHOLHIV� JRDOV DQG LQWHQWLRQV WRJHWKHU DV WKH
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PHQWDO VWDWHV RI DQ DJHQW >5DR��@� EXW 6KRKDP WDNHV EHOLHIV� FDSDELOLWLHV� FKRLFHV DQG

FRPPLWPHQWV LQWR DFFRXQW >6KR��@�

$OWKRXJK GLIIHUHQW PHQWDOLVWLF QRWLRQV PD\ EH DSSOLHG WR DQ DJHQW� LW LV JHQHUDOO\

DJUHHG WKDW JLYHQ VSHFLILFDWLRQV SUHVFULELQJ WKHLU RZQ QRWLRQV GLUHFWO\ FRQWURO ZKDW DQ

DJHQW FDQ GR� ,Q RWKHU ZRUGV� WKHVH NLQGV RI DJHQWV� KHUH FDOOHG $,�DJHQWV� DUH UHVWUDLQHG

IURP DFWLQJ RU FDXVLQJ HIIHFWV ZLWKLQ DQ XQH[SHFWHG FRQWH[W LQ RUGHU WR PDNH LW SRVVLEOH

WR GHVFULEH� H[SODLQ DQG SUHGLFW WKHLU EHKDYLRXU LQ IRUPDO WHUPV� )URP WKLV VWDQGSRLQW�

DJHQF\ LV LQWHUSUHWHG DV WKH FDSDELOLW\ DWWULEXWHG WR DQ DJHQW DV VSHFLILHG E\ SUHVFULSWLYH

PHFKDQLVPV >:-��� /G,��@� DQG LV JUDQWHG E\ GHVLJQHUV LQ ZD\V WKDW VHSDUDWH LW IURP LWV

FRQWH[W� 6XFK DJHQF\ LV H[SUHVVHG WKURXJK DFWLYLW\ WKDW� OLNH UHDVRQLQJ LQ IRUPDO ORJLF RU

D VHDUFK IRU DQWLFLSDWHG IDFWV� LV GHWHUPLQHG E\ D FRQWH[W WKDW� WKRXJK \HW WR EH VSHFLILHG

FRPSOHWHO\� LV RI D SUHFRQFHLYHG W\SH�

$Q HPSKDVLV RQ NQRZOHGJH SUHVFULSWLRQ WKDW GRHV QRW WDNH VXIILFLHQW DFFRXQW RI

FRQWH[W LV QRW ZLWKRXW LWV SUREOHPV� 0� 0LQVN\ UHPDUNHG WKDW ¦IRUPDO ORJLF LV D WHFKQLFDO

WRRO IRU GLVFXVVLQJ HLWKHU HYHU\WKLQJ WKDW FDQ EH GHGXFHG IURP VRPH GDWD RU ZKHWKHU D

FHUWDLQ FRQVHTXHQFH FDQ EH VR GHGXFHG� LW FDQQRW GLVFXVV DW DOO ZKDW RXJKW WR EH GHGXFHG

XQGHU RUGLQDU\ FLUFXPVWDQFHV�§ >0LQ��� S� ���� RULJLQDO HPSKDVLV@� ,Q >'UH��@� +�

'UH\IXV DUJXHG WKDW ZKDW RXJKW WR EH GHGXFHG FDQ QHYHU EH UHSUHVHQWHG LQ WKH IRUP RI

HOHPHQWDU\ FRQWH[W�IUHH IHDWXUHV FKDUDFWHULVLQJ DQ\ W\SH RI FRQWHQW DQG VWUXFWXUH RI

NQRZOHGJH QHHGHG IRU WKLV GHGXFWLRQ� +H DOVR FODLPHG WKDW DQWLFLSDWLQJ IDFWV DERXW D

VXEMHFW©V WRWDO NQRZOHGJH LV DQ LQILQLWH WDVN ZKLFK PXVW EH VLWXDWHG UDWKHU WKDQ SUHVFULEHG

LQ D ZD\ RI SUHVXSSRVLQJ D EDFNJURXQG RI FXOWXUDO SUDFWLFHV DQG LQVWLWXWLRQV�

,QGHHG� LW LV LQFUHDVLQJO\ UHFRJQLVHG WKDW NQRZOHGJH SUHVFULSWLRQ �RU UHSUHVHQWDWLRQ�

KDV UXQ LQWR VHULRXV WURXEOH LQ VHHNLQJ WR GHYHORS DQ LQWHOOLJHQW PDFKLQH WKDW FDQ DFW DV D

KXPDQ EHLQJ FDSDEOH RI DGDSWLQJ WR LWV HQYLURQPHQW >$JU��� &OD��� :)��@� 7KH FRQWH[W�

IUHH IHDWXUH VLPSO\ LQGLFDWHV WKH IODZ RI KDYLQJ IDU WRR OLWWOH DGDSWDELOLW\ WR DFFRPPRGDWH
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IUHTXHQWO\ FKDQJHDEOH SUDFWLFHV� ,Q WKLV UHVSHFW� WKH DJHQF\ RI DQ $, DJHQW LV ULJLGO\

OLPLWHG WR SUHGLFWDEOH GHVFULSWLRQ DQG FDQQRW HDVLO\ EH DGDSWHG WR D FKDQJHDEOH

HQYLURQPHQW�

%HFDXVH RI WKLV ODFN RI DGDSWDWLRQ� WKH GHILQLWLRQV RI WKH WHUPV ¨DJHQW© DQG ¨DJHQF\©

IURP $, ILHOG DUH QRW VXLWDEOH IRU WKH IUDPHZRUN RI '(0� 7R JLYH D VXLWDEOH GHILQLWLRQ IRU

ERWK WHUPV LQ '(0 DQG (0� LW LV DSSURSULDWH WR UHYLHZ WKH IROORZLQJ OLWHUDO� GLFWLRQDU\

GHILQLWLRQV >2[I��� :HE��@� $Q ¨DJHQW© LV GHILQHG DV�

� 2QH ZKR �RU WKDW ZKLFK� DFWV RU H[HUWV SRZHU� DV GLVWLQJXLVKHG IURP WKH SDWLHQW� DV

GLVWLQJXLVKHG IURP WKH LQVWUXPHQW�

� $ PHDQV RU LQVWUXPHQW E\ ZKLFK D JXLGLQJ LQWHOOLJHQFH DFKLHYHV D UHVXOW�

� 6FLHQFH� $Q\ QDWXUDO IRUFH DFWLQJ XSRQ PDWWHU� DQ\ VXEVWDQFH WKH SUHVHQFH RI ZKLFK

SURGXFWV SKHQRPHQD�

� 2I SHUVRQV� 2QH ZKR DFWV IRU DQRWKHU� RQH HQWUXVWHG ZLWK WKH EXVLQHVV RI DQRWKHU� D

VXEVWLWXWH� D GHSXW\� D IDFWRU�

� 2I WKLQJV� 7KH PDWHULDO FDXVH RU LQVWUXPHQWDOLW\ ZKHUHE\ HIIHFWV DUH SURGXFHG� EXW
LPSO\LQJ D UDWLRQDO HPSOR\HU RU FRQWULYHU�

� 7KH SDUW RI WKH V\VWHP WKDW SHUIRUPV LQIRUPDWLRQ SUHSDUDWLRQ DQG H[FKDQJH RQ EHKDOI RI

DQRWKHU� (VSHFLDOO\ LQ WKH SKUDVH ¨LQWHOOLJHQW DJHQW© LW LPSOLHV VRPH NLQG RI DXWRPDWLF

SURFHVV ��� WR SHUIRUP VRPH FROOHFWLYH WDVN RQ EHKDOI RI RQH RU PRUH KXPDQV�

7KH WHUP ¨DJHQF\© LV GHILQHG LQ WKH IROORZLQJ ZD\V�

� 7KH IDFXOW\ RI DQ DJHQW RU RI DFWLQJ� DFWLYH ZRUNLQJ RU RSHUDWLRQ� DFWLRQ� DFWLYLW\�

� :RUNLQJ DV D PHDQV WR DQ HQG� LQVWUXPHQWDOLW\� LQWHUPHGLDWLRQ�

� $FWLRQ RU LQVWUXPHQWDOLW\ HPERGLHG RU SHUVRQLILHG DV FRQFUHWH H[LVWHQFH�

� 7KH RIILFH RU IXQFWLRQ RI DQ DJHQW RU IDFWRU�

7KHVH GHILQLWLRQV LQGLFDWH WKDW DQ DJHQW FDQ EH SK\VLFDO RU DEVWUDFW LQ QDWXUH� EXW LW

PXVW EH DEOH WR DFW RU FDXVH HIIHFWV DV JUDQWHG DJHQF\ E\� DQG IRU� RWKHUV RU LWVHOI� )URP

WKLV SRLQW RI YLHZ� DQ HQWLW\ LV DQ DJHQW EHFDXVH RI LWV DJHQF\� )RU H[DPSOH� WKH FRUQHU RI

D WDEOH FDQ EH DQ DJHQW ZKHQ LW KXUWV VRPHRQH©V ILQJHUV RU LV XVHG WR RSHQ D ERWWOH RI

ZLQH� ,Q WKH VLPLODU PDQQHU� D ERRN FDQ DOVR EH DQ DJHQW ZKHQ LW FKDQJHV WKH PLQG RI WKH

UHDGHUV� LQFUHDVHV WKH DXWKRU©V UHSXWDWLRQ RU LV XVHG WR NQRFN RQ D GRRU� 7KHVH H[DPSOHV

VKRZ WKDW WKH DJHQF\ RI DQ HQWLW\ FDQQRW EH VSHFLILHG ZLWK UHIHUHQFH WR LWV LQWULQVLF

IHDWXUHV� VLQFH LW LV VR ZLGHO\ RSHQ DQG XQGHWHUPLQHG�
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,Q WKLV VHQVH� WKDW DQ HQWLW\ EHFRPHV DQ DJHQW LV GXH WR WKH DWWULEXWLRQ RI SDUWLFXODU

DFWLYLWLHV RU FDXVLQJ HIIHFWV� ,W GRHV QRW PDWWHU ZKHWKHU LW LV DFWLYH RU SDVVLYH� RU ZKHWKHU

RU QRW LW LV DEOH WR SHUIRUP WKHVH DWWULEXWHG WDVNV DXWRQRPRXVO\� $W WKH VDPH WLPH� WKH

FRQVHTXHQFH RI DFWLQJ RU FDXVLQJ HIIHFWV QHHG QRW EH JXDUDQWHHG� VLQFH LW GHSHQGV KLJKO\

RQ WKH FRPELQHG FRQWH[W HVWDEOLVKHG E\ WKH DJHQW©V RZQ VWDWXV DQG WKH SUHYDLOLQJ VLWXDWLRQ

LQ LWV HQYLURQPHQW� ,Q RWKHU ZRUGV� DQ\WKLQJ LV HOLJLEOH WR EH DQ DJHQW LI LWV SRWHQWLDO

DJHQF\ LV JUDQWHG �FI� WKH FRQFHSW RI YLHZ � DJHQW LQ >%H\��@��

)URP WKLV YLHZSRLQW� DJHQW DQG DJHQF\ DUH DVVRFLDWHG ZLWK VLWXDWHG DFWLYLWLHV UDWKHU

WKDQ DFWLYLWLHV SUHVFULEHG E\ ULJLG DOJRULWKPV� )RU DQ $,�DJHQW� WKH DJHQF\ UHSUHVHQWLQJ LWV

FDSDELOLWLHV LV GHWHUPLQHG LQ D SUHVFULEHG PDQQHU� $V SUHYLRXVO\ H[SODLQHG� WKLV

FLUFXPVFULEHG VSHFLILFDWLRQ LV QRW VXIILFLHQWO\ DGDSWDEOH WR D UDSLGO\ FKDQJLQJ

HQYLURQPHQW� %\ FRQWUDVW� DQ DOWHUQDWLYH GHILQLWLRQ HPSKDVLVLQJ WKH DIRUHPHQWLRQHG

VLWXDWHGQHVV RI DJHQWV LV JLYHQ LQ (0� DQ DJHQW LV DQ REVHUYDEOH RU D IDPLO\ RI

REVHUYDEOHV UHVSRQVLEOH IRU SDUWLFXODU VWDWH FKDQJHV���

*LYHQ WKLV GHILQLWLRQ� WKH ERXQGDU\ EHWZHHQ DQ DJHQW DQG DQ REVHUYDEOH KLQJHV RQ

WKH UHVSRQVLELOLW\ RI WKH IRUPHU IRU SDUWLFXODU VWDWH FKDQJHV� 7KH UHVSRQVLELOLW\ DWWULEXWHG

E\ WKH H[WHUQDO REVHUYHU WR DQ DJHQW KDV QR LQWULQVLF UHODWLRQ WR HLWKHU WKH DJHQW©V

FDSDELOLW\ RU LWV H[WHUQDO HQYLURQPHQW� 1HLWKHU LV LW WR EH LQWHUSUHWHG DV SUHGLFWLQJ WKH

EHKDYLRXU RI WKH DJHQW DQG WKH V\VWHP� ,QVWHDG� LW LV VHHQ WR UHIHU WR WKH PRGHOOHU©V

H[SHULHQFH DQG H[SHFWDWLRQ� $V ORQJ DV WKH UHVSRQVLELOLW\ IRU SDUWLFXODU VWDWH FKDQJHV LV

SURMHFWHG� HYHU\ REVHUYDEOH�IDPLO\ RI REVHUYDEOHV LV LPPHGLDWHO\ YLHZHG DV DQ DJHQW�

)RU H[DPSOH� WKH KDQGOH RQ P\ GRRU LV DQ REVHUYDEOH� ,W EHFRPHV DQ DJHQW DV VRRQ

DV , WXUQ LW GRZQ WR RSHQ P\ GRRU VLQFH LW LV QRZ UHVSRQVLEOH IRU FKDQJLQJ WKH GRRU©V

VWDWH� ,W GRHV QRW PDWWHU WKDW WKH KDQGOH RI WKH GRRU ZKLFK , WXUQ GRZQ LV LQFDSDEOH RI

�� :LWKRXW VSHFLILFDWLRQ� WKH WHUP ¨DJHQW© LV XVHG LQ WKH WKHVLV LQ WKLV VHQVH� ,Q DGGLWLRQ� VWDWH FKDQJHV DUH

PHDQW WR UHIHU WR D FKDQJH LQ WKH YDOXHV DQG�RU GHILQLWLRQV RI REVHUYDEOHV�
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EULQJLQJ DERXW WKLV DWWULEXWHG VWDWH FKDQJH ZLWK P\ DVVLVWDQFH� QRU GRHV LW PDWWHU ZKDW WKH

GRRU©V VWDWH LV� VXFK DV ZKHWKHU LW LV ORFNHG RU XQORFNHG� 2QO\ LI WKLV UHVSRQVLELOLW\ IRU

VWDWH FKDQJH GLVDSSHDUV� VXFK DV LI , VWRS WXUQLQJ� ZLOO WKH KDQGOH RI P\ GRRU UHYHUW WR DQ

REVHUYDEOH�

$W WKH VDPH WLPH� QR FHUWDLQ RXWFRPH LV HQVXUHG IRU WKH DWWULEXWHG DJHQF\� HYHQ

WKRXJK WKLV DJHQW LV UHVSRQVLEOH IRU WKH DWWULEXWHG VWDWH FKDQJH� $Q DJHQW HQJDJHV ZLWK LWV

UHVSRQVLELOLW\ DFFRUGLQJ WR LWV LQWHUQDO VWDWXV� DV GHILQHG� IRU H[DPSOH� E\ LWV DELOLWLHV DQG

LQWHQWLRQDOLW\� DQG LWV H[WHUQDO VLWXDWLRQ� DV GHILQHG� IRU H[DPSOH� E\ RWKHU DJHQWV© VWDWXV�

8QFHUWDLQW\ ZLWKLQ ERWK PDNHV WKH UHVXOW WR D FHUWDLQ H[WHQW XQSUHGLFWDEOH�

$JHQW DQG DJHQF\ GHILQHG LQ WKLV ZD\ DUH VWURQJO\ DVVRFLDWHG ZLWK WKH FRQWH[W RI

WKH H[WHUQDO REVHUYHU DQG WKH REVHUYHG UHDO ZRUOG� 7KH DWWULEXWLRQ RI UHVSRQVLELOLW\ IRU

SDUWLFXODU VWDWH FKDQJHV LV QRW SHUVLVWHQW QRU DUH LWV H[HFXWLRQ DQG FRQVHTXHQFH

JXDUDQWHHG� ,Q IDFW� DOO RI WKHVH FRQGLWLRQV FDQ EH DOWHUHG DW DQ\ PRPHQW� WKDW LV� WKH\ DUH

VLWXDWHG DQG XQSUHGLFWDEOH� 7KH ¨SURWRFRO© SDUW LQ WKH /6' DFFRXQW LV XVHG WR FRQYH\ WKLV

VLWXDWHG FRQFHSW� ,Q DGGLWLRQ� DQ DJHQW FDQ EH YLHZHG DV SULYLOHJHG WR LQVWLJDWH FKDQJH WR

VRPH REVHUYDEOHV DQG GHSHQGHQFLHV� 7KH PRGHOOHU LQ (0 LV FDOOHG D ¨VXSHUDJHQW©� VLQFH

QR RWKHU PRGHOOHU LV SULYLOHJHG WR FKDQJH DOO REVHUYDEOHV DQG GHSHQGHQFLHV�

'LIIHUHQW SULQFLSOHV DUH XVHG LQ VKDSLQJ DJHQF\ LQ (0 DQG '(0� 7KH VKDSLQJ RI

DJHQF\ LQ (0 LV DFFRPSOLVKHG E\ WKH LQWHUDFWLRQ RI WKH PRGHOOHU ZLWK WKH FRPSXWHU

PRGHO DQG LGHDOO\ WKH UHIHUHQW� $V GHVFULEHG LQ VHFWLRQ ���� WKH PRGHOOHU� DV WKH

VXSHUDJHQW� LV DEOH WR FKDQJH DOO REVHUYDEOHV DQG GHSHQGHQFLHV RQ EHKDOI RI RWKHU DJHQWV

LQ D FRPSXWHU PRGHO� (DFK DJHQW UHOLDEO\ SHUIRUPV WKH DFWLRQV VSHFLILHG E\ WKH VXSHUDJHQW

�HLWKHU H[SOLFLWO\ RU E\ DXWRPDWLF SURFHGXUHV� LUUHVSHFWLYH RI LWV DXWRQRP\��
� %\ PHDQV RI

UHSHDWHG REVHUYDWLRQ DQG H[SHULPHQWDWLRQ� WKH DJHQF\ RI DJHQWV FDQ EH JUDGXDOO\ VKDSHG

�� 7KH VXSSRUWLQJ WRRO WNHGHQ GRHV QRW WDNH LQWR DFFRXQW HDFK DJHQW©V FRQWH[W� LQFOXGLQJ LWV RZQ VWDWXV DQG LWV

HQYLURQPHQW VLWXDWLRQ� 7KLV DFFRXQW RI UHOLDEOH DJHQWV LV DFFHSWDEOH LQ D VWDQG�DORQH PRGHOOLQJ HQYLURQPHQW

EHFDXVH WKH FRQWH[W RI HDFK DJHQW LQ WKLV FDVH LV SUHVFULEHG RQO\ E\ WKH VXSHU�DJHQW�
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LQ DQ RSHQ�HQGHG IDVKLRQ� 7KLV DSSURDFK WR VKDSLQJ DJHQF\ OHDGV WR D PRGHO WKDW UHIOHFWV

WKH PRGHOOHU©V VXEMHFWLYH� SULYDWH DQG SURYLVLRQDO SHUVSHFWLYH� DQG LV DQ HIIHFWLYH ZD\ WR

FRQVWUXFW D FRPSXWHU�EDVHG PRGHO LQ (0 WKDW FDSWXUHV WKH PRGHOOHU©V FRQVWUXDO

>$%&<��@� ,W LV DOVR VXLWHG WR WKH GHYHORSPHQW RI D FRPSXWHU PRGHO ZKRVH FRPSOH[

LQWHUDFWLRQV DUH EDVHG RQ DQ DJJUHJDWLRQ RI FRPSHWLQJ SULPLWLYH VWLPXOXV�UHVSRQVH

PHFKDQLVPV� UHVHPEOLQJ 0� 0LQVN\©V PRGHO RI WKH KXPDQ PLQG DV ¦D VRFLHW\ RI HYHU�

VPDOOHU DJHQWV WKDW DUH WKHPVHOYHV PLQGOHVV§ >0LQ��@�

)HZ DJHQW PRGHOV LQ $, WDNH WKLV VLWXDWHGQHVV RI DJHQWV LQWR DFFRXQW� 0RVW

FRQFHLYH DQ DJHQW DV HQWLW\ ZLWK LQQDWH SURSHUWLHV� VXFK DV DXWRQRP\� UHDFWLYLW\� DQG

VRFLDO DELOLW\ WKDW DUH W\SLFDOO\ IL[HG DQG SHUVLVWHQW� 7KLV DVVRFLDWLRQ RI SURSHUWLHV ZLWK DQ

HQWLW\ WDNHV QR H[SOLFLW DFFRXQW RI WKH VLWXDWHG LQWHUDFWLRQV EHWZHHQ WKH DJHQW DQG LWV

H[WHUQDO HQYLURQPHQW� +HQFH� WKH DJHQF\ RI DQ DJHQW LV GHWHUPLQHG E\ D VHW RI HVVHQWLDOO\

LQYDULDQW SURSHUWLHV RI WKH DJHQW WKDW GRHV QRW WDNH DFFRXQW RI LWV VLWXDWHGQHVV�

$Q H[FHSWLRQ WR WKLV QRUP LV WKH DJHQW PRGHO SURSRVHG E\ 0� /XFN DQG 0�

G©,QYHUQR LQ >/G,��@� :LWKLQ WKHLU PRGHO� DQ DJHQW LV LQVWDQWLDWHG IURP� DQG LQ WXUQ UHYHUWV

WR� DQ REMHFW DW VRPH SRLQWV LQ WLPH� ,Q FRQWUDVW WR WKH WUDGLWLRQ RI YLHZLQJ DJHQWV DV

VSHFLDOLVHG REMHFWV� WKH\ DUJXH WKDW DJHQF\ LV WUDQVLHQW IRU VHUYLQJ JLYHQ JRDOV� :LWKRXW

VHUYLQJ WKHVH JRDOV� DQ REMHFW FDQQRW EH DQ DJHQW� 7R VRPH H[WHQW� WKLV FRQFHSW LV VLPLODU

WR WKH VLWXDWHGQHVV RI DJHQWV SURSRVHG LQ WKLV WKHVLV� EXW LWV IRFXV OLHV PDLQO\ RQ

IRUPDOLVLQJ WKH DSSURSULDWH DJHQF\ RI DQ DJHQW LQ RUGHU WR DFW IRU WKH LQWHQGHG JRDOV� ,Q

WKLV ZD\� DJHQF\ LV GHILQHG LQ DGYDQFH DFFRUGLQJ WR WKH LQWHQGHG JRDOV LQVWHDG RI EHLQJ

VKDSHG E\ UHSHDWHG REVHUYDWLRQV DQG H[SHULPHQWDWLRQV� DV LQ (0� ,Q DGGLWLRQ� WKH

VLWXDWHGQHVV RI DJHQWV GHVFULEHG KHUH VKRXOG QRW EH FRQIXVHG ZLWK WKH ¨VLWXDWHG DJHQWV©

FRQFHSW SURSRVHG E\ 5RVHQVFKHLQ DQG .DHOEOLQJ LQ >5.��@� 7KH ODWWHU PHDQV WKDW DJHQWV

LQWHUDFW ZLWK WKHLU HQYLURQPHQW LQ D VLWXDWHG ZD\� WKDW LV� WR UHVSRQG DSSURSULDWHO\ WR

GLYHUVH VLWXDWLRQV� DV LGHQWLILHG E\ SUHVFULEHG UXOHV�
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7KH FRQFHSWV RI DJHQW DQG DJHQF\ LQ (0 DUH DGRSWHG ZLWK D VOLJKW H[WHQVLRQ LQ

RUGHU WR DSSO\ WR D GLVWULEXWHG IUDPHZRUN RI '(0� $Q DJHQW ZLWKLQ '(0 LV QRW VLPSO\ D

PLQGOHVV FRPSRQHQW RI WKH FRPSXWHU PRGHO� ZKLFK LV UHOLDEO\ UHVSRQVLEOH IRU WKH VWDWH

FKDQJH JLYHQ E\ WKH H[WHUQDO REVHUYHU WR UHIOHFW KLV�KHU XQGHUVWDQGLQJ RI WKH DJHQW©V

DJHQF\� ,QVWHDG� E\ PHDQV RI WKH HQDFWLRQ RI WKH $�PRGHOOHUV� HDFK DJHQW FDQ LQWHUDFW

ZLWK RWKHU DJHQWV DV LI LW LV LQ LWV FXVWRPDU\ FRQWH[W� &RUUHVSRQGLQJ WR LWV FXUUHQW VLWXDWLRQ�

HDFK DJHQW LV HQJDJHG LQ VLWXDWHG DFWLRQV DFFRXQWDEOH WR RWKHUV� 7KH DFWLRQV LQ WXUQ

UHIOH[LYHO\ FUHDWH WKH UHDOLW\ RI WKH LQWHUDFWLRQ EHWZHHQ DJHQWV� ,Q RWKHU ZRUGV� WKH DJHQF\

RI HDFK DJHQW� WKDW LV� WKH UHVSRQVLELOLW\ IRU VWDWH FKDQJHV� LV VKDSHG LQ WKH SURFHVV RI

FUHDWLQJ WKH UHDOLW\ RI DJHQWV© LQWHUDFWLRQ UDWKHU WKDQ RQO\ LQ WKH LQGLYLGXDO FRJQLWLYH

SURFHVV RI WKH H[WHUQDO REVHUYHU LQ (0�

7KH VKDSLQJ RI DJHQF\ KDV WR EH DFKLHYHG E\ SHUIRUPLQJ D FRJQLWLYH SURFHVV DQG D

VRFLDO SURFHVV LQ SDUDOOHO� $IWHU EXLOGLQJ XS WKH LQGLYLGXDO FRPSXWHU PRGHOV WR FRUUHVSRQG

WR WKH UHIHUHQW LQ WKH UHDO ZRUOG� DV LQ (0� $�PRGHOOHUV DV H[WHUQDO REVHUYHUV VKDSH WKH

DJHQF\ RI LQGLYLGXDO DJHQWV LQ D FRJQLWLYH SURFHVV RI H[SHULHQWLDO OHDUQLQJ WKURXJK

UHSHDWHG REVHUYDWLRQV DQG H[SHULPHQWV� ,Q WKLV ZD\� WKH DJHQF\ RI DQ DJHQW LV VLPSO\

ORFDOLVHG LQ WKH PLQG RI DQ $�PRGHOOHU ZKR LV PRGHOOLQJ WKLV DJHQW� 6LQFH DQ DJHQW LV RQO\

D SDUW RI D V\VWHP FRQVLVWLQJ RI PDQ\ LQWHUORFNLQJ� LQWHUDFWLQJ DQG PXWXDOO\ GHSHQGHQW

FRPSRQHQWV� LWV DJHQF\ VKRXOG EH DVVRFLDWHG ZLWK WKRVH RI RWKHU DJHQWV� ,Q RWKHU ZRUGV�

WKH DJHQF\ PXVW EH PDGH DFFRXQWDEOH WR RWKHU DJHQWV IRU WKH SXUSRVH RI LQWHJUDWLQJ ZLWK

RWKHU SDUWV�

,Q RUGHU WR UHDFK WKLV SRLQW� D VRFLDO SURFHVV WR GR ZLWK FRQVWUXLQJ WKH LQWHUDFWLRQ

EHWZHHQ DJHQWV DQG FRQVWUXFWLQJ D ZRUNLQJ XQGHUVWDQGLQJ DPRQJ WKHP LV LQYRNHG� (DFK

$�PRGHOOHU DFWV DV DQ DJHQW E\ GRLQJ ZKDW WKH DJHQW GRHV LQ LWV SUDFWLFHV LQ RUGHU WR JLYH

VHQVH WR RWKHU $�PRGHOOHUV DFWLQJ DV RWKHU DJHQWV� $OVR� LW LV H[SHFWHG E\ WKH $�PRGHOOHU

WKDW RWKHU $�PRGHOOHUV FDQ GR ZKDWHYHU HOVH LV DFFRXQWDEOH LQ WKHLU HQDFWHG DJHQWV©
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FRQWH[W� ,Q WKLV EHLQJ�SDUWLFLSDQW�REVHUYHU ZD\ �FI� >$$��@�� $�PRGHOOHUV DGDSWLQJ WR WKH

REVHUYHG SUDFWLFH DQG WR WKH UHDFWLRQ RI RWKHUV DUH OHG WR VKDSH WKHLU DJHQF\ LQ D

UHIOH[LYHO\ FRQVWLWXWLYH IDVKLRQ� $W WKH VDPH WLPH� WKH 6�PRGHOOHU DFWLQJ DV WKH UDSLGO\

FKDQJLQJ HQYLURQPHQW DOVR EHFRPHV LQYROYHG LQ WKH VRFLDO SURFHVV WR LQWHUYHQH ZLWK WKH

LQWHUDFWLRQ EHWZHHQ $�PRGHOOHUV IURP WKH JOREDO YLHZ� $V GHVFULEHG LQ WKH ODVW VHFWLRQ�

DOO PRGHOOHUV FDQ FROODERUDWLYHO\ LQWHUDFW ZLWK HDFK RWKHU LQ RUGHU WR FRQWULEXWH WR WKH

HPERGLPHQW DQG HQULFKPHQW RI WKH VKDSHG DJHQF\ RI DJHQWV� 7KH FROODERUDWLYH LQWHUDFWLRQ

IRU DJHQF\ FDQ EH DFKLHYHG WKURXJK WKH LQFRUSRUDWLRQ RI WKH IROORZLQJ WKUHH PRGHV�

�� ZLWKRXW DQ\ LQWHUDFWLRQ ZLWK RWKHUV� WKURXJK DQ LQGLYLGXDO FRJQLWLYH DFWLYLW\ RI

WKH $�PRGHOOHU VHOI� LQ ZKLFK WKH LQWHUDFWLRQ ZLWK WKH ORFDO FRPSXWHU PRGHO LV

LQYRNHG LQ RUGHU WR PDLQWDLQ WKH YLUWXDO FRUUHVSRQGHQFH EHWZHHQ WKH PRGHO DQG

WKH UHIHUHQW �VHH 6HFWLRQ �����

�� WKURXJK LQWHUDFWLRQ ZLWK RWKHU $�PRGHOOHUV YLD WKH FRQQHFWLRQ RI DOO FRPSXWHU

PRGHOV� LQ ZKLFK $�PRGHOOHUV DFW DV DJHQWV LQ WKHLU �DJHQWV©� RUGLQDU\ FRQWH[W LQ

RUGHU WR UHIOH[LYHO\ FRQVWLWXWH WKH DJHQF\ RI DJHQWV �VHH 6HFWLRQ �����

�� WKURXJK WKH LQWHUYHQWLRQ RI WKH 6�PRGHOOHU YLD D QHWZRUN FRQQHFWLRQ ZLWK WKH

FRPSXWHU PRGHOV RI DJHQWV� LQ ZKLFK WKH QHZ FRQWH[W WULJJHUV DGDSWLYH UHVSRQVHV

LQ WKH LQWHUDFWLRQ EHWZHHQ $�PRGHOOHUV �VHH 6HFWLRQ �����

$V D UHVXOW� WKH DJHQF\ RI DJHQWV LV QRW RQO\ LQ WKH PLQG RI WKH 6�PRGHOOHU� EXW LV DOVR

VRFLDOO\ GLVWULEXWHG DFURVV $�PRGHOOHUV� DV GHVFULEHG DERYH�

,Q SUDFWLFH� WKH DJHQF\ RI DJHQWV LV UHIOH[LYHO\ FRQVWLWXWHG E\ D ODUJH QXPEHU RI

ORFDO LQWHUDFWLRQV DQG DGMXVWPHQWV LQ SUDFWLFH� 0DQ\ RI WKHVH DGMXVWPHQWV DSSHDU WR UHIOHFW

WKH FRPPRQ LQVLJKW GLVWULEXWHG DFURVV $�PRGHOOHUV HPHUJLQJ IURP WZR SURFHVVHV� WKDW LV�

WKH VRFLDO SURFHVV DQG WKH FRJQLWLYH SURFHVV� 7R WKH H[WHQW WKDW WKH H[SORUDWLRQ RI DJHQF\

DGDSWLQJ WR D FKDQJLQJ HQYLURQPHQW FRXQWV DV OHDUQLQJ� LW PD\ EH VDLG WKDW VKDSLQJ
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DJHQF\ LQ '(0 LV DQ LQVWDQFH RI FROODERUDWLYH OHDUQLQJ WKDW LQFRUSRUDWHV WKH H[SHULHQWLDO

OHDUQLQJ KLJKOLJKWHG LQ (0�

��� 'HVLJQ DQG (YROXWLRQ IRU 66'

7KHUH LV DQ LPSRUWDQW DQG LQWHUHVWLQJ GLIIHUHQFH EHWZHHQ WKH SURFHVVHV RI VKDSLQJ DJHQF\

LQ $,� (0 DQG '(0 GLVFXVVHG LQ WKH SUHYLRXV VHFWLRQ� 7KH ILUVW WZR DWWHPSW WR VKDSH

DJHQF\ WKURXJK VXSHUYLVRU\ LQWHQWLRQ DQG LQWHUYHQWLRQ JUDQWHG WR WKH H[WHUQDO REVHUYHU�

EXW '(0 VKDSHV DJHQF\ WKURXJK WKH SURFHVV RI HYROXWLRQDU\ LQWHUDFWLRQ EHWZHHQ

PRGHOOHUV IRU DGDSWDWLRQ� 7KLV GLIIHUHQFH VWURQJO\ UHVHPEOHV WKH GLIIHUHQFH EHWZHHQ

GHVLJQ DQG HYROXWLRQ IRU VRIWZDUH V\VWHP GHYHORSPHQW �66'�� 7KLV PHULWV IXUWKHU

GLVFXVVLRQ KHUH�

'HVLJQ�� IRU VRIWZDUH GHYHORSPHQW LV DQ LQWHOOLJHQFH�LQWHQVLYH HIIRUW WR EXLOG D

VRIWZDUH V\VWHP DQG PDNH LW ZRUN� ,WV SXUSRVH LV WR FUHDWH D VRIWZDUH V\VWHP ZKRVH

EHKDYLRXU LV FRQVLVWHQW ZLWK ZKDW WKH GHYHORSHU DQG LGHDOO\ WKH XVHU ZDQW WR DFKLHYH� $

NH\ FRQFHUQ LQ WKLV GHVLJQ DFWLYLW\ LV WR SUHGLFW WKH EHKDYLRXU RI WKH V\VWHP WR EH

GHYHORSHG XQGHU YDULRXV VFHQDULRV RI XVH� ,Q WKLV FRQQHFWLRQ� WKH SUHGLFWLYH VWUDWHJ\ ¤ LQ

WKH VHQVH LQWURGXFHG E\ '� 'HQQHWW LQ >'HQ��@ ¤ WKDW LV DGRSWHG E\ WKH GHYHORSHU LV

FHQWUDOO\ LPSRUWDQW� ,Q WUDGLWLRQDO 66'� V\VWHP EHKDYLRXU LV W\SLFDOO\ SUHGLFWHG YLD DQ

LQWHQWLRQDO VWUDWHJ\ ZKLFK ¦FRQVLVWV RI WUHDWLQJ WKH REMHFW ZKRVH EHKDYLRXU \RX ZDQW WR

SUHGLFW DV D UDWLRQDO DJHQW ZLWK EHOLHIV DQG GHVLUHV DQG RWKHU PHQWDO VWDWHV H[KLELWLQJ ZKDW

%UHQWDQR DQG RWKHUV FDOO LQWHQWLRQDOLW\§ >'HQ��� S� ��� RULJLQDO HPSKDVLV@��� 7KH FRQFHSW

RI LQWHQWLRQDOLW\ DSSOLHV WR DOO NLQGV RI PHQWDO DFWV� IRU H[DPSOH EHOLHYLQJ� LPDJLQLQJ�

�� +HUH WKH JHQHUDO PHDQLQJ RI WKLV WHUP ¨GHVLJQ© LV XVHG IRU WKH V\QWKHVLV RI FRQFHSWXDO GHVLJQ� SK\VLFDO

GHVLJQ �RU LPSOHPHQWDWLRQ� DQG WHVWLQJ�

��7KLV SUHGLFWLYH VWUDWHJ\ LV RQO\ PDGH H[SOLFLW LQ FHUWDLQ DJHQW�RULHQWHG SURJUDPPLQJ GHYHORSPHQW

DSSURDFKHV >5DR��� 6KR��� :-��@� EXW LV VXIILFLHQWO\ JHQHUDO WR DFFRXQW IRU PRVW DSSURDFKHV WR 66'� ,Q

SDUWLFXODU� WKH LQWHQWLRQDO VWUDWHJ\ FDQ WDNH DFFRXQW RI ERWK UHDFWLYH FRPSRQHQWV DQG XVHU DFWLYLW\ �FI�

>'HQ��� S���� S��� 	 S���@��
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ZDQWLQJ� DQG VR RQ >+DX��@� ,Q WKH OLJKW RI WKLV GLVFXVVLRQ� WUDGLWLRQDO 66' FDQ EH YLHZHG

DV DQ ¨LQWHQWLRQDO VWUDWHJ\© IRU GHVLJQ� DQG WKH GHYHORSHG V\VWHP DV DQ ¨LQWHQWLRQDO

V\VWHP© �FI� >'HQ��� S�����@��

)RU PRUH DFFXUDWH DQG GHWDLOHG SUHGLFWLRQ RI WKH LQWHQWLRQDO V\VWHP� WKH PHWKRG RI

GHFRPSRVLWLRQ LV H[SORLWHG� %\ WKLV PHWKRG� RWKHU LQWHQWLRQDO VWUDWHJLHV DW D QXPEHU RI

GLIIHUHQW OHYHOV RI DEVWUDFWLRQ FDQ EH XVHG LQ D GHVFHQGLQJ VHULHV WR GHFRPSRVH HDFK

KLJKHU�OHYHO VWUDWHJ\ LQWR D QXPEHU RI ORZHU�OHYHO RQHV� $IWHU FRQWLQXRXV GHFRPSRVLWLRQ�

DQ LQWHQWLRQDO V\VWHP FDQ EH GHYHORSHG E\ D FROOHFWLRQ RI KLHUDUFKLFDO LQWHQWLRQDO VWDQFHV

ZKHUHE\ WKH LQWHQWLRQDOLW\ RI WKH GHYHORSHU LV WKHQ H[KLELWHG LQ WKH EHKDYLRXU RI WKH

LQWHQWLRQDO V\VWHP� ,Q WKLV ZD\� WKH EHKDYLRXU RI DQ LQWHQWLRQDO V\VWHP FDQ EH SUHGLFWHG�

WKRXJK WKH UHVXOWV PD\ EH IODZHG�

)URP WKH GHYHORSHU©V SHUVSHFWLYH� WKH LQWHQWLRQDO VWUDWHJ\ DV D PHDQV IRU GUDZLQJ

XS GHVLJQ VSHFLILFDWLRQV UHOLHV XSRQ EHLQJ DEOH WR FRQFHLYH DEVWUDFW HQWLWLHV FDSDEOH RI

SHUIRUPLQJ UHTXLUHG IXQFWLRQV� 7KLV LV WKH DSSURSULDWH ZD\ WR RUJDQLVH WKH GHVLJQ

DFWLYLWLHV EHIRUH XQGHUWDNLQJ WKH GHWDLOHG LPSOHPHQWDWLRQ LQ WHUPV RI IRUPDO DEVWUDFWHG

QRWLRQV� VXFK DV VHDUFK WUHHV� GDWD VWUXFWXUHV� DQG HYDOXDWLRQ DOJRULWKPV� )RU H[DPSOH� LQ

WKH REMHFW�RULHQWHG IUDPHZRUN� WKH GHVLJQ VSHFLILFDWLRQV ZLOO EH FRXFKHG LQ WHUPV RI WKH

¨REMHFWV©� ¨SURSHUWLHV© DQG ¨SURFHGXUHV©� LUUHVSHFWLYH RI ZKHWKHU RU QRW WKHVH KDYH EHHQ

FODULILHG LQ GHWDLO LQ WKH PLQG� 7KH HQWLWLHV LGHQWLILHG E\ WKH LQWHQWLRQDO VWUDWHJ\ ZLOO EH

HVWDEOLVKHG E\ WRS�GRZQ DQDO\VLV UDWKHU WKDQ E\ D ERWWRP�XS DSSURDFK IURP WKH

XQGHUO\LQJ PHFKDQLVPV� 7KLV VWUDWHJ\ SUHVXSSRVHV DQ ¨H[SODQDWRU\ FDVFDGH© >&ODU��@�

OHDGLQJ IURP WRS�OHYHO FRPSXWDWLRQDO WKHRU\ GRZQ WR ORZ�OHYHO HOHPHQWDU\

LPSOHPHQWDWLRQ� WKDW QHHGV WR EH WDNHQ RQ IDLWK�

,Q WKH OLJKW RI WKH DERYH GLVFXVVLRQ� PRVW GHVLJQ DSSURDFKHV SURSRVHG IRU VRIWZDUH

GHYHORSPHQW� VXFK DV REMHFW�RULHQWHG GHVLJQ >%RR��� -DF��� &<��@ DQG DJHQW�RULHQWHG

GHVLJQ >6KR��� 5DR��@� FDQ EH YLHZHG DV LQVWDQFHV RI LPSOHPHQWLQJ WKH LQWHQWLRQDO
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VWUDWHJ\� :LWKLQ WKHVH DSSURDFKHV� WKH LQWHQWLRQDO VWUDWHJ\ DGRSWHG E\ WKH GHYHORSHU LV

FUHDWHG IURP WKH FOXHV WKDW HPHUJH IURP VLPSOLI\LQJ WKH REMHFW RI VWXG\ DQG SRVWXODWLQJ D

VHW RI UXOHV IRU GHVFULELQJ WKH EHKDYLRXU RI D V\VWHP� *LYHQ WKLV GHVFULSWLRQ LQ

PDWKHPDWLFDO RU ORJLFDO IRUPV� WKH GHYHORSHU FDQ WKHQ SUHVFULEH WKH EHKDYLRXU RI WKH

LQWHQWLRQDO V\VWHP DQG UHIHU LWV FRQVHTXHQFHV WR UHDOLW\� ,I WKH FRQVHTXHQFHV DFFRUG ZLWK

UHDOLW\� WKHQ WKH XVHG LQWHQWLRQDO VWUDWHJ\ LV LQGHHG IHDVLEOH� LI QRW� DQRWKHU LQWHQWLRQDO

VWUDWHJ\ VKRXOG EH LPSOHPHQWHG� +HQFH� WKH DSSURDFK WR GHVLJQ EHFRPHV D SURFHVV RI

VHDUFK RSWLPLVHG LQWHQWLRQDO VWUDWHJ\ ZKHUHE\ WKH EHKDYLRXU RI D V\VWHP FDQ EH SUHGLFWHG�

+RZHYHU� EHFDXVH RI WKH JURZLQJ VL]H DQG FRPSOH[LW\ RI WRGD\©V LQIRUPDWLRQ

V\VWHPV� GHVFULSWLRQV VSHFLI\LQJ WKH V\VWHP©V EHKDYLRXU �RU LQWHQWLRQDOLW\� KDYH EHFRPH

¨PRYLQJ WDUJHWV©� 7KH\ DUH GLIILFXOW WR FDSWXUH DQG SLQ GRZQ LQWR D VSHFLILFDWLRQ FDELQHW

>%&'6��@� 7KH QHHG IRU LQFUHPHQWDO GHVFULSWLRQV RI VXFK V\VWHPV PDNHV DQ\

SUHFRQFHSWLRQ RI WKH GHVLJQ V\VWHP XQUHDFKDEOH DQG LQDSSURSULDWH >%OX��D� %OX��E�

)LV��� %UR��@� 7KDW LV WR VD\� LW LV LQ SUDFWLFH KDUG WR GHVFULEH FOHDUO\ WKH WRS�OHYHO

LQWHQWLRQDOLW\� $V D FRQVHTXHQFH� LW EHFRPHV SUREOHPDWLF WR DGRSW WKH LQWHQWLRQDO VWUDWHJ\

IRU WKH GHYHORSPHQW RI FRPSOLFDWHG FRPSXWHU PRGHOV KDYLQJ RSHQ RU LOO�GHILQHG

UHTXLUHPHQWV >+HQ��@�

$GGLWLRQDO FRQFHUQV DUH UDLVHG E\ GHVLJQ DFWLYLWLHV� VXFK DV YHULILFDWLRQ DQG

YDOLGDWLRQ� WKDW DUH XVHG IRU WKH SXUSRVH RI FKDUDFWHULVLQJ DQ LQWHQWLRQDO V\VWHP ZLWK WKH

UHTXLUHG SUHGLFWDELOLW\� 7KHVH DFWLYLWLHV GHPDQG D ULJLG FRUUHVSRQGHQFH EHWZHHQ WKH

VSHFLILFDWLRQV DQG WKH LPSOHPHQWDWLRQ RI WKH V\VWHP©V EHKDYLRXU� 7KH IL[HG UHODWLRQVKLS

LQGLFDWHV WKH FRUUHFWQHVV RI WKH GHYHORSHG V\VWHP� EXW LW DOVR FRQVWUDLQV WKH GHYHORSHG

V\VWHP IURP DGDSWLQJ WR D UDSLGO\ FKDQJLQJ HQYLURQPHQW� $V D UHVXOW� VRPH LQHYLWDEOH

SUREOHPV HPHUJH� ZKHQ WKH GHYHORSHG V\VWHP LV DSSOLHG WR DQ RSHQ UHDO ZRUOG >%UR���

%UR��@�



���

7RGD\� LW LV RIWHQ QR ORQJHU DFFHSWDEOH LI D GHYHORSHG V\VWHP LV FRUUHFW EXW VROYHV

RQO\ WKH SUREOHPV IRU ZKLFK LW ZDV RULJLQDOO\ GHVLJQHG� ,GHDOO\� LW VKRXOG EH DEOH WR JURZ

DQG FKDQJH LQ RUGHU WR VROYH IXUWKHU UHOHYDQW QHZ XVHU SUREOHPV WKDW HPHUJH RYHU WLPH� ,Q

RWKHU ZRUGV� ¨EXLOGLQJ WKH WKLQJ ULJKW© DQG ¨EXLOGLQJ WKH ULJKW WKLQJ© LV QRW HQRXJK�

WRGD\©V V\VWHPV KDYH WR EH DGDSWDEOH WR WKH FKDQJLQJ UHDO ZRUOG DQG FRSH ZLWK WKH GLYHUVH

VLWXDWHG QHHGV RI XVHUV LQ VROYLQJ WKHLU SUREOHPV >)&��� )OR��� /HK��� /5��@� 7KLV IDFW

KLJKOLJKWV WKH LQDGHTXDF\ RI DQ 66' EDVHG RQ WKH LQWHQWLRQDO VWUDWHJ\ ZLWK VWHS�E\�VWHS

UHILQHPHQW LQ SKDVH�EDVHG SURFHVV PRGHOV�

,Q IDFW� VRIWZDUH GHVLJQ FDQ EH YLHZHG DV D SUREOHP�VROYLQJ DFWLYLW\� DQG DV VXFK LW

LV YHU\ PXFK D PDWWHU RI WULDO DQG HUURU >9OL��@� ,� 6RPPHUYLOOH KDV SURYLGHG WKH

IROORZLQJ KHOSIXO GHVFULSWLRQ�

¦>6RIWZDUH@ GHVLJQ LV D FUHDWLYH SURFHVV ZKLFK UHTXLUHV H[SHULHQFH DQG

VRPH IODLU RQ WKH SDUW RI WKH GHVLJQHU� 'HVLJQ PXVW EH SUDFWLVHG DQG

OHDUQW E\ H[SHULHQFH DQG VWXG\ RI H[LVWLQJ V\VWHPV� ,W FDQQRW EH OHDUQHG

IURP D ERRN� *RRG GHVLJQ LV WKH NH\ WR HIIHFWLYH HQJLQHHULQJ EXW LW LV QRW

SRVVLEOH WR IRUPDOLVH WKH GHVLJQ SURFHVV LQ DQ\ HQJLQHHULQJ GLVFLSOLQH�§

>6RP��� S� ���@

,Q RWKHU ZRUGV� WKH FUHDWLYH OHDUQLQJ SURFHVV RI VRIWZDUH GHVLJQ KDV WR EH XQIROGHG E\

PHDQV RI VXFFHVVLYH HYHQWV RI WULDO DQG HUURU� &HUWDLQO\� SKDVH�EDVHG PRGHOV SURYLGH RQO\

OLPLWHG KHOS� 1HLWKHU WKH SUHVFULEHG VSHFLILFDWLRQV IRU WKH GHVLJQLQJ SURGXFW QRU ULJLG

HQJLQHHULQJ QRUPV SRVWXODWLQJ WKH GHYHORSHU©V DFWLYLWLHV FDQ PDNH WKH SURFHVV SURJUHVV LQ

DQ HIIHFWLYH DQG HIILFLHQW IDVKLRQ� )RU WKHVH PRGHOV� WULDO DQG HUURU LV RQO\ SRVVLEOH LQ WKH

IRUP RI UHWURVSHFWLYH IHHGEDFN� WKDW LV� E\ OHDUQLQJ DQG FUHDWLQJ DIWHU WKH SURGXFW KDV EHHQ

SURGXFHG� $V D UHVXOW� WKLV DIWHUWKRXJKW RIWHQ LQYROYHV D YHU\ ODUJH DGGLWLRQDO DQG

XQDQWLFLSDWHG FRVW� 7KLV FRQVHTXHQFH LV HYLGHQW LQ WKH IDFW WKDW WKH PDLQWHQDQFH FRVW RI

VRIWZDUH V\VWHPV LV RIWHQ YHU\ KLJK >6FK��� 6RP��@�
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7R LQFRUSRUDWH WULDO DQG HUURU LQ WKH LQWHQWLRQDO VWUDWHJ\� VRPH PRGHOV LQYRNH WKH

H[SHULPHQWDO VWUDWHJ\� LQ ZKLFK RQH FDQ WUHDW HOHPHQWV RI D V\VWHP DV UDWLRQDO DJHQWV DQG

H[SORUH WKHLU EHKDYLRXU WKURXJK H[SHULPHQWV� :LWK WKH LQWHJUDWLRQ RI WKH WZR VWUDWHJLHV�

WKHVH PRGHOV� VXFK DV SURWRW\SLQJ >5HL��� 0DU��� $QG��@ DQG VFHQDULR�EDVHG DQDO\VLV

>')��� 56%��� 6'9��� :3-+��@� VHHN WR H[SORUH DQG FODULI\ WKH EHKDYLRXU RI WKH

GHYHORSLQJ V\VWHP WKURXJK FRQWLQXRXV H[SHULPHQWV� 7KH H[SHULPHQWDO H[SORUDWLRQ FDQ

SURYLGH WKH GHYHORSHU ZLWK H[SHULHQWLDO LQIRUPDWLRQ RQ KRZ WKH V\VWHP ZLOO EHKDYH�

7KH WZR VWUDWHJLHV DUH FRPSOHPHQWDU\ IRU VKDSLQJ WKH EHKDYLRXU RI WKH GHYHORSHG

V\VWHP� 7KH LQWHQWLRQDO VWUDWHJ\ LV HQJDJHG LQ D WRS�GRZQ DSSURDFK� ,W GHFRPSRVHV D

KLJKHU�OHYHO VWUDWHJ\ LQWR D QXPEHU RI PRUH DFFXUDWH DQG GHWDLOHG VWUDWHJLHV E\ SURYLGLQJ

D OHVV DEVWUDFW OHYHO RI GHVFULSWLRQV IRU WKHLU GHVLJQ� 2Q WKH RWKHU KDQG� WKH H[SHULPHQWDO

VWUDWHJ\ FDQ EH WUHDWHG DV D ERWWRP�XS DSSURDFK LQ ZKLFK FHUWDLQ SDUWV RI WKH V\VWHP DUH

FODULILHG LQGLYLGXDOO\ DQG LQFUHPHQWDOO\ LQWHJUDWHG WRJHWKHU� %\ PHDQV RI ERWK VWUDWHJLHV�

WKH GHYHORSHU FDQ VHDUFK IRU WKH RSWLPDO VROXWLRQ WR SUHVFULEH WKH EHKDYLRXU RI WKH V\VWHP�

,Q WKLV UHVSHFW� WKH EHKDYLRXU RI VXFK D GHYHORSHG V\VWHP �RU DQ LQWHQWLRQDO V\VWHP�

LQ 'HQQHWW©V WHUP >'HQ��@� H[KLELWV WKH GHYHORSHU©V LQGLYLGXDO LQWHQWLRQDOLW\ EXW DOVR

UHIOHFWV WKH FRQQHFWLRQ EHWZHHQ KLV�KHU H[SHULPHQWDO H[SHULHQFH DQG WKH V\VWHP�

1HYHUWKHOHVV� WKLV DOVR LQGLFDWHV WKDW WKH GHYHORSPHQW SURFHVV DQG LWV SURGXFWV DUH

FKDUDFWHULVHG E\ WKH LQGLYLGXDO PHQWDO VWDWHV RI WKLV H[WHUQDO REVHUYHU� LQFOXGLQJ

NQRZOHGJH� XQGHUVWDQGLQJ� MXGJHPHQW� DQG VR RQ� 7KH GHYHORSHG V\VWHP LV LQ HIIHFW

FORVHO\ UHODWHG WR WKH GHYHORSHU©V LQGLYLGXDO FRJQLWLRQ RI WKH XVHU©V QHHGV� $V D UHVXOW� LW LV

YHU\ GLIILFXOW IRU WKRVH PRGHOV WKDW LQYROYH ERWK WKH LQWHQWLRQDO VWUDWHJ\ DQG WKH

H[SHULPHQWDO VWUDWHJ\ �DQG WKHVH PRGHOV WKDW LQYROYH RQO\ WKH LQWHQWLRQDO VWUDWHJ\� IRU

66' WR DYRLG WKH HPHUJHQFH RI D JDS EHWZHHQ WKH GHYHORSHU©V V\VWHP DQG WKH XVHU©V

V\VWHP� $V GHVFULEHG LQ 6HFWLRQ ���� WKLV JDS� WKDW PDLQO\ DULVHV IURP WKH FRJQLWLYH

GLIIHUHQFH EHWZHHQ WKH GHYHORSHU DQG WKH XVHU� KDV OHG WR SUDFWLFDO GLIILFXOWLHV LQ 66' DQG
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LQ WKH XVH RI WKH GHYHORSHG V\VWHP LQ WKH XVHU©V HQYLURQPHQW� ,Q RUGHU WR QDUURZ WKH JDS�

D VWUDWHJ\ IRU HYROXWLRQ KDV EHHQ WR VRPH H[WHQW HPEHGGHG LQ PRVW PRGHOV�

(YROXWLRQ LV D FODVVLF FRQFHUQ RI 66'� ,WV IHDWXUH RI LQFUHPHQWDO UHILQHPHQW LV

IRXQG LQ PDQ\ PRGHOV IRU 66'� 7KLV IHDWXUH FDQ EH HPEHGGHG LQ WKH ZKROH GHYHORSPHQW

SURFHVV >%RH��� <HK��@� RU MXVW SDUWV RI LW� IRU H[DPSOH� WKH LPSOHPHQWDWLRQ SKDVH

>%RR��@� %� %RHKP SURSRVHG D VSLUDO PRGHO WR KLJKOLJKW WKH LWHUDWLYH IUDPHZRUN RI

VRIWZDUH GHYHORSPHQW LQ ZKLFK VRIWZDUH V\VWHPV DUH LQFUHPHQWDOO\ UHILQHG DQG HQKDQFHG�

5� <HK UHFRPPHQGHG D VRIWZDUH HYROXWLRQ SDUDGLJP LQ ZKLFK ¤ LQ RUGHU WR NHHS SDFH

ZLWK WKH FKDQJLQJ HQYLURQPHQW ¤ YDOLGDWLRQ DQG HYROXWLRQ DUH HPEHGGHG LQ WKH ZKROH

GHYHORSPHQW SURFHVV� UDWKHU WKDQ SHUIRUPHG DV DQ DIWHUWKRXJKW XSRQ FRPSOHWLRQ RI WKH

GHYHORSPHQW ><HK��@� ,QVWHDG RI FRQFHQWUDWLQJ RQ WKH HYROXWLRQ RI D VRIWZDUH V\VWHP LQ

LWV GHYHORSPHQW SURFHVV� 0� /HKPDQ SODFHG WKH HPSKDVLV RQ WKH HYROXWLRQ LQ LWV

RSHUDWLRQDO GRPDLQ� +H DUJXHG WKDW WKH RUJDQLVDWLRQ RI GHYHORSLQJ DQG PDLQWDLQLQJ D

ODUJH VRIWZDUH V\VWHP VKRXOG LWVHOI EH UHJDUGHG DV D VHOI�VWDELOLVLQJ IHHGEDFN V\VWHP

>/HK��E� /HK��� /5��@� 7KH IHHGEDFN IURP WKH RSHUDWLRQDO GRPDLQ �RI XVHUV� LV WKH PDLQ

UHVRXUFH IRU WKH GHYHORSPHQW RI D VRIWZDUH V\VWHP� ZKHUHE\ WKH XQGHUVWDQGLQJ RI WKH

GHYHORSHU DQG WKH VWUXFWXUH RI WKH VRIWZDUH V\VWHP DUH HYROYHG�

(YROXWLRQ LQ 66' FDQ EH XQIROGHG LQ WZR VWDJHV� 2QH LV DW WKH VWDJH RI V\VWHP

FRQVWUXFWLRQ ZKHUH GHYHORSHUV DUH GHYHORSLQJ WKH V\VWHP LQ RUGHU WR VDWLVI\ WKH XVHU©V

UHTXLUHPHQWV� 7KH RWKHU LV WKH VWDJH RI V\VWHP RSHUDWLRQ ZKHUH WKH V\VWHP LV XVHG LQ WKH

XVHU©V DFWXDO SUDFWLFH� 'XULQJ WKH VWDJH RI V\VWHP FRQVWUXFWLRQ� HYROXWLRQ LV PHDQW WR

GHYHORS D VRIWZDUH V\VWHP LQFUHPHQWDOO\ LQ RUGHU WR VDWLVI\ WKH HPHUJLQJ UHTXLUHPHQWV RI

WKH XVHU©V LQWHQGHG V\VWHP >%RH��� %RR��@� (YROXWLRQ LQ WKH V\VWHP RSHUDWLRQ VWDJH LV WR

UHILQH WKH GHYHORSHG V\VWHP LQ RUGHU WR EH FRQVLVWHQW ZLWK WKH XVHU©V DFWXDO V\VWHP

>/HK��E@� 7KRXJK WKH\ KDYH GLIIHUHQW VXEMHFWV� ERWK W\SHV RI HYROXWLRQ DUH SURFHVVHV

ZKHUH WKH GHYHORSHU©V V\VWHP� ZKLFK LV GHYHORSHG RU VWLOO XQGHU GHYHORSPHQW� LV FKDQJHG
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LQ RUGHU WR FRLQFLGH ZLWK WKH XVHU©V V\VWHP� ZKHWKHU LW LV LQ DFWXDO XVH RU LV MXVW EHLQJ

FRQFHLYHG IRU XVH� ,Q VKRUW� HYROXWLRQ ZLWKLQ WKH DERYH PRGHOV LV YLHZHG DV D SURFHVV LQ

ZKLFK WKH GHYHORSHU©V V\VWHP LV HYROYHG LQ RUGHU WR QDUURZ WKH JDS EHWZHHQ WKH

GHYHORSHU©V V\VWHP DQG WKH XVHU©V V\VWHP�

+HQFH� GHVLJQ DFWLYLWLHV IRU UHILQLQJ RU HQKDQFLQJ WKH GHYHORSHU©V V\VWHP DUH

DSSOLHG WR WKH SURFHVV LQ RUGHU WR EULQJ WKH GHYHORSHU©V V\VWHP DQG WKH XVHU©V V\VWHP DV

FORVH DV SRVVLEOH� +RZHYHU� WKLV KDV QRW SURYHG YHU\ VDWLVIDFWRU\ DQG VXFFHVVIXO� 7KLV LV

SDUWO\ EHFDXVH WKH GHYHORSHU©V V\VWHP XVXDOO\ FKDQJHV WRR VORZO\ WR NHHS XS ZLWK WKH

FKDQJH RI WKH XVHU©V V\VWHP� $ PRUH LPSRUWDQW UHDVRQ LV WKDW WKH HYROXWLRQ WKURXJK WKH

UHILQHPHQW DQG HQKDQFHPHQW RI WKH GHYHORSHU©V V\VWHP FDQQRW UXOH RXW WKH HPHUJHQFH RI

FRJQLWLYH GLIIHUHQFHV EHWZHHQ WKH GHYHORSHU DQG WKH XVHU� $V GHVFULEHG LQ 6HFWLRQ ����

EHLQJ DQ ¨RXWVLGHU© RI WKH XVHU©V V\VWHP WKDW UHVLGHV LQ D UDSLGO\ FKDQJLQJ HQYLURQPHQW�

WKH GHYHORSHU FDQ KDUGO\ UHDFK D IXOO XQGHUVWDQGLQJ RI WKH V\VWHP� 7KH GHYHORSHU©V

XQGHUVWDQGLQJ RI WKH XVHU©V V\VWHP LV XVXDOO\ OLPLWHG DQG IUDJPHQWHG� ,W LV QRW VXUSULVLQJ

WKDW HYROXWLRQ LQYRNHG E\ WKH GHYHORSHU ZLWK KLV�KHU LQFRPSOHWH XQGHUVWDQGLQJ VWLOO

H[SRVHV WKH JDS EHWZHHQ ERWK V\VWHPV� )RU WKLV UHDVRQ� LW LV SRVVLEOH WR UHJDUG WKH

GHYHORSHU�FHQWUHG HYROXWLRQ ZLWKLQ WKHVH PRGHOV DV D IRUP RI GHVLJQ DVVRFLDWHG ZLWK WKH

LQWHQWLRQDO DQG�RU H[SHULPHQWDO VWUDWHJLHV PHQWLRQHG DERYH�

:KHUH VKDSLQJ WKH DJHQF\ RI DJHQWV LV FRQFHUQHG� LW LV SODXVLEOH WR UHJDUG (0 DV

LQYROYLQJ ERWK WKH LQWHQWLRQDO VWUDWHJ\ DQG WKH H[SHULPHQWDO VWUDWHJ\ LQ DQ RSHQ�HQGHG

VLWXDWHG PDQQHU� 7KH LQWHQWLRQDO VWUDWHJ\ LV HPEHGGHG LQ WKH DJHQF\ RI FHUWDLQ DJHQWV

ZKRVH UHVSRQVLELOLW\ IRU VWDWH FKDQJH KDV EHHQ FRQILGHQWO\ GHVFULEHG� $QG WKH

H[SHULPHQWDO VWUDWHJ\� ZKLFK FDQ SURYLGH WKH PRGHOOHU ZLWK SUDFWLFDO H[SHULHQFH LQ D

SDUWLFXODU VLWXDWLRQ� LV LQYRNHG E\ PHDQV RI ¨ZKDW LI© H[SHULPHQWV LQ RUGHU WR H[SORUH WKH

DJHQF\ RI DJHQWV� :LWK VLWXDWHG PRGHOOLQJ �VHH 6HFWLRQ ����� WKH LPSOHPHQWDWLRQ RI WKH

WZR VWUDWHJLHV IRU 66' LQ (0 EHFRPHV PRUH HIIHFWLYH DQG SRZHUIXO IRU VKDSLQJ WKH
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DJHQF\ RI DJHQWV� 7KH LQWHQWLRQDOLW\ RI WKH PRGHOOHU IRU VKDSLQJ WKH DJHQF\ LV WKXV

H[KLELWHG LQ WKH SURFHVV RI H[SHULPHQWDO H[SORUDWLRQ� DQG DW WKH VDPH WLPH KLV�KHU

HPSLULFDO H[SHULHQFH RI KRZ WKH V\VWHP ZLOO EHKDYH LQ D SDUWLFXODU VLWXDWLRQ LV JDLQHG� ,Q

WKLV UHVSHFW� OLNH WKRVH PRGHOV WKDW LQYROYH WKH WZR VWUDWHJLHV IRU 66'� (0 DOVR LQGLFDWHV

D SURFHVV RI LQGLYLGXDO FRJQLWLRQ WKDW LV DVVRFLDWHG ZLWK WKH PRGHOOHU©V LQWHQWLRQDOLW\ DQG

HPSLULFDO H[SHULHQFH� 7KLV HJRFHQWULF SHUVSHFWLYH RI WKH PRGHOOHU �WKDW LV� ¨DJHQF\ LV LQ

WKH PLQG RI WKH H[WHUQDO REVHUYHU© >%H\0VF@� DFFRUGV ZLWK <� 6KRKDP©V DVVHUWLRQ WKDW

¨DJHQWKRRG LV LQ WKH PLQG RI WKH SURJUDPPHU© >6KR��@�

$ ZHDNHU QRWLRQ RI LQWHQWLRQDOLW\ LV WDNHQ LQWR DFFRXQW LQ (0� 7KH EHKDYLRXU RI WKH

V\VWHP GHYHORSHG E\ (0 LV QRW JXDUDQWHHG WR EH SHUPDQHQW LQ WKH UHDO ZRUOG� WKRXJK LW

VWLOO LV H[SUHVVHG LQ WKH IRUP RI LQWHQWLRQDOLW\ RI WKH GHYHORSHU� 8QWLO FRQILGHQFH LQ WKH

HOHPHQWV© EHKDYLRXU KDV EHHQ HVWDEOLVKHG� WKHRUHWLFDOO\ WKH PRGHOOHU FDQ FRQWLQXH WR

SHUIRUP ¨ZKDW LI© H[SHULPHQWV WR VHDUFK IRU WKH RSWLPDO GHVFULSWLRQ RI WKH DJHQWV© DJHQF\�

7KLV VHDUFK SURFHVV WKURXJK ERWK LQWHQWLRQDO DQG H[SHULPHQWDO VWUDWHJLHV LV FRQVRQDQW

ZLWK '� 6RQQHQZDOG©V FRQFHUQ IRU WKH NQRZOHGJH H[SORUDWLRQ SURFHVV IRU DUWHIDFW GHVLJQ

LQ ZKLFK GLYHUVH NQRZOHGJH IURP PXOWLSOH GRPDLQV� GLVFLSOLQHV DQG FRQWH[WV DPRQJ

VSHFLDOLVWV FDQ EH H[SORUHG DQG LQWHJUDWHG >6RQ��@�

0RUH VLJQLILFDQWO\� '(0� WKDW LV SURSRVHG IRU FODULI\LQJ DQG HQKDQFLQJ WKH

GLVWULEXWHG SHUVSHFWLYH RQ (0� LQYROYHV D FRQWLQXRXV SURFHVV LQ ZKLFK WKH DJHQF\ RI

DJHQWV LV HYROYHG WKURXJK WKHLU DFWRUV© �WKDW LV� $�PRGHOOHUV©� LQWHUDFWLRQ ZLWK HDFK RWKHU

LQ WKHLU �DJHQWV©� RUGLQDU\ FRQWH[W� 7KLV SURFHVV LV YHU\ VLPLODU WR WKH HYROXWLRQ LQ DQ

HFRV\VWHP IRU DGDSWLQJ WR D FKDQJLQJ HQYLURQPHQW E\ PHDQV RI LWV QDWXUDO HPHUJHQW�

VLWXDWHG DFWLYLW\ >+HQ��� $/��� 66��@� 7KH HYROXWLRQ LQ DQ HFRV\VWHP� ZKRVH DFWLYLWLHV

LQYRNHG IRU FKDQJH �DQG WKHLU UHVXOWV� FDQQRW EH SUHFRQFHLYHG� LV FRQGXFWHG E\ HOHPHQWV

RI WKH V\VWHP LWVHOI UDWKHU WKDQ E\ DQ ¨RXWVLGHU©� ,W LV QRW DQ H[HUFLVH LQ UHWURVSHFWLYH

SDWFKLQJ E\ PHDQV RI IHHGEDFN ZLWK WKH DLP RI UHILQLQJ RU HQKDQFLQJ WKH SUHYLRXV V\VWHP�
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,QVWHDG� LW HPHUJHV IURP FRQWLQXRXV ORFDO VHOI�DGMXVWPHQWV RI WKH V\VWHP LQ UHVSRQVH WR

GLYHUVH VLWXDWLRQV HQFRXQWHUHG LQ D FKDQJLQJ HQYLURQPHQW� (DFK ORFDO VHOI�DGMXVWPHQW� E\

FDUU\LQJ RXW DQ LQFUHPHQWDO FKDQJH WR WKH V\VWHP� PD\ FDXVH DGDSWLYH UHVSRQVHV LQ RWKHU

SDUWV RI WKH V\VWHP� $V D UHVXOW� PRUH ORFDO VHOI�DGMXVWPHQWV DUH LQYRNHG XQWLO HDFK

HOHPHQW RI WKH V\VWHP LV VWDEOH LQ UHODWLRQ WR WKH FXUUHQW HQYLURQPHQW� ,Q RWKHU ZRUGV�

HYROXWLRQ ZLWKLQ DQ HFRV\VWHP LWVHOI LV FDUULHG RXW WKURXJK WKH V\VWHP©V HOHPHQWV LQ

LQWHUDFWLRQ� DQG WKH GHWDLOV RI LWV H[SORUDWLRQ SURFHVV VLJQLILFDQWO\ DIIHFW WKH RXWFRPH�

7KLV HYROXWLRQDU\ LQWHUDFWLRQ EHWZHHQ HOHPHQWV RI DQ HFRV\VWHP DQG LWV FKDQJLQJ

HQYLURQPHQW HQDEOHV WKH V\VWHP WR VXUYLYH LQ WKH UDSLGO\ FKDQJLQJ HQYLURQPHQW� +HQFH�

HYROXWLRQDU\ VXSHULRULW\ UHVXOWV IURP MXVW OHWWLQJ WKH V\VWHP UXQ E\ LWVHOI� ,Q WKLV FDVH�

WKHUH LV QR JDS EHWZHHQ WKH GHYHORSLQJ V\VWHP DQG WKH DFWXDO UXQQLQJ V\VWHP EHFDXVH

ERWK DUH WKH VDPH V\VWHP�

,Q WKLV UHVSHFW� '(0 LQYROYHV WKH HYROXWLRQDU\ VWUDWHJ\ LQ ZKLFK D VRIWZDUH V\VWHP

LV WUHDWHG DV DQ HYROYLQJ V\VWHP ZKRVH EHKDYLRXU LV DGDSWHG WR LWV UDSLGO\ FKDQJLQJ

HQYLURQPHQW LQ D VLWXDWHG PDQQHU� 8QOLNH WKH RWKHU WZR VWUDWHJLHV PHQWLRQHG DERYH� WKH

HYROXWLRQDU\ VWUDWHJ\ LQ '(0 HPSKDVLVHV WKH UROH RI LQWHUDFWLRQ IRU DGDSWDWLRQ� 7KH

LQWHUDFWLRQ WKDW LV HPEHGGHG LQ WKH HYROXWLRQDU\ VWUDWHJ\ OHDGV WKH V\VWHP WR HYROYH VR DV

WR ILW ZHOO LQWR WKH FXUUHQW VLWXDWLRQ� ,W LV XQSUHGLFWDEOH EXW SRZHUIXO� EHFDXVH QR

SUHVFULEHG DOJRULWKP LV SURYLGHG WR FRQVWUDLQ WKH HYROXWLRQ� 7KH EHKDYLRXU RI WKH V\VWHP

LV QR ORQJHU SHUVLVWHQW� VLQFH LW FRXOG EH DGDSWHG WR D QHZ VLWXDWLRQ DW DQ\ PRPHQW� /LNH

DQ HFRV\VWHP� WKH V\VWHP HYROYHV LQ UHVSRQVH WR LWV VXUURXQGLQJ VLWXDWLRQ� DQG LWV

HYROXWLRQ QHYHU FHDVHV XQWLO LW LV WKURZQ DZD\� 7KH HYROXWLRQDU\ VWUDWHJ\ SURSRVHG KHUH

IRU DGDSWLQJ D VRIWZDUH V\VWHP WR D UDSLGO\ FKDQJLQJ UHDO ZRUOG LQ DQ LQWHUDFWLYH PDQQHU

LV LQ OLQH ZLWK 3� $JUH©V YLHZ RI DQ LQWHOOLJHQW V\VWHP� WKH VWUXFWXUH RI WKH V\VWHP©V

EHKDYLRXU LV ORFDWHG LQ WKH LQWHUDFWLRQ EHWZHHQ WKH V\VWHP DQG LWV HQYLURQPHQW >$JU��@�

1RWH WKDW HYROXWLRQ ZLWKLQ '(0 LV DFFRPSOLVKHG E\ FRPELQLQJ WKH HYROXWLRQDU\ VWUDWHJ\
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ZLWK WKH LQWHQWLRQDO VWUDWHJ\ DQG WKH H[SHULPHQWDO VWUDWHJ\� ,W LV GLVWLQJXLVKHG IURP GHVLJQ

LQYROYLQJ RQO\ WKH ODWWHU WZR VWUDWHJLHV�

&HUWDLQO\� LW LV YHU\ GLIILFXOW IRU PRVW WUDGLWLRQDO GHVLJQ PRGHOV WR VXSSRUW WKH

HYROXWLRQDU\ LQWHUDFWLRQ EHWZHHQ HOHPHQWV LQ D VLWXDWHG PDQQHU� 'HVLJQ ZLWKLQ WKHVH

PRGHOV FDQ EH UHJDUGHG DV DQ H[SORUDWRU\ VHDUFK UDWKHU WKDQ DQ HYROXWLRQDU\ SURFHVV� 7KLV

LV EHFDXVH WKH EHKDYLRXU RI D V\VWHP LV GHVLJQHG E\ ZKDW -� *RJXHQ KDV FDOOHG

¨LQWURVSHFWLRQ© ZKHUH WKH HOHPHQWV DQG WKH FDXVDO OLQNV� RU PHFKDQLVPV� RI WKH V\VWHP DUH

FODVVLILHG DQG LGHQWLILHG WKURXJK WKH LPDJLQDWLRQ RI WKH GHYHORSHU >*RJ��@� (YHQ JLYHQ

WKH H[SHULPHQWDO VWUDWHJ\ PHQWLRQHG DERYH� WKH V\VWHP EHKDYLRXU LV VWLOO ERXQGHG E\

FHUWDLQ SUHVFULEHG GHVFULSWLRQV� ,Q RWKHU ZRUGV� GHVLJQ LV D VHDUFKLQJ SURFHVV ZKHUH WKH

GHYHORSHU RSWLPLVHV WKH LPDJLQHG GHVFULSWLRQ E\ FRQWLQXDOO\ FKDQJLQJ WKH VWUXFWXUH RI

PHFKDQLVPV DQG WKH KLHUDUFK\ RI HOHPHQWV� 7KLV RSWLPLVDWLRQ� PDNLQJ WKH V\VWHP©V

EHKDYLRXU TXLWH GHVFULEDEOH DQG SUHGLFWDEOH� FDQ SUHVXPDEO\ EH DFKLHYHG E\ SURYLGLQJ

HQRXJK FRQVHFXWLYH HYHQWV RI WULDO DQG HUURU� ,Q WKLV VHQVH� WKHVH PRGHOV DUH FDSDEOH RI

VXSSRUWLQJ VHDUFK EXW QRW HYROXWLRQ >$/��@�

:LWKLQ WKH IUDPHZRUN RI '(0� KRZHYHU� WKH HYROXWLRQDU\ VWUDWHJ\ FDQ EH

HPSOR\HG LQ D QDWXUDO IDVKLRQ� ,W FDQ EH H[SORLWHG LQ WKH WZR VWDJHV RI HYROXWLRQ LQ 66'�

V\VWHP FRQVWUXFWLRQ DQG V\VWHP RSHUDWLRQ� 'XULQJ V\VWHP FRQVWUXFWLRQ� '(0 HPSRZHUV

$�PRGHOOHUV WR LQWHUDFW ZLWK WKHLU RZQ FRPSXWHU PRGHOV DW DQ\ PRPHQW LQ RUGHU WR DGDSW

WR D QHZ VLWXDWLRQ KDSSHQLQJ LQ WKHLU REVHUYHG ZRUOGV DQG�RU WKHLU FRPSXWHU PRGHOV� 7KLV

QHZ VLWXDWLRQ PD\ LPPHGLDWHO\ JLYH ULVH WR IXUWKHU DGDSWLYH UHVSRQVHV IURP RWKHU $�

PRGHOOHUV LI WKLV QHZ VLWXDWLRQ RQ WKHLU FRPSXWHU PRGHOV GRHV QRW FRUUHVSRQG FORVHO\ WR

WKHLU REVHUYHG ZRUOGV� &RQVHTXHQWO\� D FRQWLQXRXV SURFHVV RI LQWHUDFWLYH DGDSWDWLRQ

HPHUJHV DQG DW WKH VDPH WLPH WKH V\VWHP HYROYHV LQFUHPHQWDOO\�

:LWK WKH FRQFHSWV RI HWKQRPHWKRGRORJ\� $�PRGHOOHUV LQ '(0 LQWHUDFW ZLWK RQH

DQRWKHU� WKHLU FKDQJLQJ HQYLURQPHQW� DQG WKHLU FRPSXWHU PRGHOV E\ SUHWHQGLQJ WR EH
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DJHQWV� ,Q SUHWHQG SOD\� LW LV DV LI $�PRGHOOHUV DUH DIILOLDWHG WR D VRFLHW\ RI DJHQWV DQG

PDNH WKHLU LQWHUDFWLRQ ZLWK HDFK RWKHU DFFRXQWDEOH� ,Q WKLV VHQVH� LW LV SODXVLEOH WR YLHZ

HDFK $�PRGHOOHU DV DQ ¨LQVLGHU© RI WKH V\VWHP� ZKR LV FDSDEOH RI HQDFWLQJ WKH LQWHUDFWLRQ

EHWZHHQ DJHQWV� (DFK LQWHUDFWLRQ OHDGV WR D ORFDO VHOI�DGMXVWPHQW RQ WKH $�PRGHOOHU©V

FRPSXWHU PRGHO� DQG DOVR EULQJV WKH ZKROH V\VWHP DQG VRPH FRPSXWHU PRGHOV WR D QHZ

VLWXDWLRQ GXH WR WKH SURSDJDWLRQ RI GHSHQGHQF\�

,Q RWKHU ZRUGV� $�PRGHOOHUV RQ EHKDOI RI DJHQWV LQYRNH WKH HYROXWLRQDU\ LQWHUDFWLRQ

IRU DGDSWLQJ WKH GHYHORSLQJ V\VWHP WR WKH FXUUHQW VLWXDWLRQ� 7KLV HYROXWLRQDU\ LQWHUDFWLRQ

HYHQWXDOO\ OHDGV WR WKH HYROXWLRQ RI WKH V\VWHP� 7KH FRQFHSW RI HYROXWLRQDU\ LQWHUDFWLRQ

KDV EHHQ DSSOLHG WR WKH FDVH VWXG\ RI D UDLOZD\ DFFLGHQW LOOXVWUDWHG LQ &KDSWHU � DQG DOVR

WR GHYHORS D IUDPHZRUN IRU PRGHOOLQJ WKH VLWXDWHG SURFHVV RI UHTXLUHPHQWV HQJLQHHULQJ

GLVFXVVHG LQ &KDSWHU ��

7KH HYROXWLRQDU\ LQWHUDFWLRQ IRU $�PRGHOOHUV LV VLWXDWHG� 1R UHVXOW FDQ EH SUHGLFWHG

EHFDXVH RI WKH QDWXUH RI VLWXDWHGQHVV DQG WKH XQFHUWDLQW\ RI WKH LQWHUDFWLRQV WKDW ZLOO EH

WULJJHUHG >/5��@� $V KDSSHQV LQ DQ HFRV\VWHP� WKLV LQWHUDFWLYH SURFHVV VKRXOG HQDEOH WKH

V\VWHP WR FRQYHUJH WR D VWDEOH VWDWH LI WKH LQYRNHG LQWHUDFWLRQ FRUUHVSRQGLQJ WR WKH

VLWXDWHG FKDQJH LV DFFRXQWDEOH WR RWKHUV DQG LV DGDSWHG WR WKH FXUUHQW HQYLURQPHQW� ,I

WKHUH LV D IDLOXUH WR UHDFK FRQYHUJHQFH� IRU H[DPSOH� WKURXJK FRQIOLFW RU LQFRQVLVWHQF\ LQ

WKH GHILQLWLRQ RI DQ REVHUYDEOH EHWZHHQ $�PRGHOOHUV DFWLQJ DV DJHQWV� WKH GHYHORSLQJ

V\VWHP LV XQOLNHO\ WR VXFFHHG� ,Q RWKHU ZRUGV� WKH V\VWHP LV HYROYHG WKURXJK WKH

LQWHUDFWLRQ EHWZHHQ WKH ¨LQVLGHUV© RI WKH V\VWHP IRU DGDSWDWLRQ LQ D VLWXDWHG PDQQHU� 7KLV

HYROXWLRQ LV YHU\ GLIIHUHQW IURP WKH GHYHORSHU�FHQWUHG HYROXWLRQ PHQWLRQHG DERYH� 7KH

ODWWHU LV FDUULHG RQ E\ WKH ¨RXWVLGHUV© RI WKH V\VWHP WKURXJK GHVLJQ DFWLYLWLHV�

,Q D VLPLODU PDQQHU� WKH HYROXWLRQDU\ VWUDWHJ\ KDV DOVR H[WHQVLYH DSSOLFDWLRQ WR WKH

VWDJH RI V\VWHP RSHUDWLRQ� 7UDGLWLRQDO GHVLJQ DSSURDFKHV DLP DW TXHVWLQJ IRU D SHUIHFW

VRIWZDUH SURGXFW ZLWKRXW WKH JDS PHQWLRQHG DERYH� EXW LW LV VWLOO OLNH WKH 7RZHU RI %DEHO
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LQ WKH UHDO ZRUOG� 7KLV LV EHFDXVH FRJQLWLYH GLIIHUHQFH LV LQHYLWDEOH ZKLOH WKH GHYHORSHU�

DQ ¨RXWVLGHU© RI WKH GHYHORSLQJ V\VWHP� GHYHORSV WKH VRIWZDUH V\VWHP� )URP WKH

SHUVSHFWLYH RI XVHUV� WKH V\VWHP WKH\ QHHG LV RQH WKDW LV DEOH WR VROYH WKHLU SUDFWLFDO

SUREOHPV LQ WLPH� ,Q WKLV UHVSHFW� DQ DGDSWDEOH V\VWHP WKDW FDQ FRSH ZLWK HPHUJLQJ

FKDQJH PD\ EH PRUH VXLWDEOH IRU XVHUV LQ WKHLU UHDO ZRUOG WKDQ D SHUIHFW V\VWHP� ,W LV

EHFDXVH LQYRNLQJ GHYHORSHU�FHQWUHG HYROXWLRQ DV VXJJHVWHG LQ WUDGLWLRQDO PRGHOV LV WRR

ODWH DQG H[SHQVLYH� GXH WR WKH SUREOHP RI WDFLW NQRZOHGJH >*RX��@� 0RUHRYHU� LW LV WUXH

WKDW QR RQH FDQ GR WKH DGDSWDWLRQ EHWWHU DQG IDVWHU WKDQ XVHUV� LI WKH\ DUH TXDOLILHG HQRXJK�

VLQFH RQO\ WKH\ NQRZ ZKDW LV QHHGHG DW WKLV PRPHQW IRU VROYLQJ WKHLU FXUUHQW SUREOHP� ,Q

IDFW� WKH FRQFHSW RI HQDEOLQJ XVHUV WR DGDSW WKHLU V\VWHPV WR D UDSLGO\ FKDQJLQJ

HQYLURQPHQW KDV EHHQ ZHOO LPSOHPHQWHG LQ D VSUHDGVKHHW V\VWHP� 8VHUV RI D VSUHDGVKHHW

V\VWHP LQLWLDOO\ GHYHORS D VSUHDGVKHHW� DQG WKHQ DGDSW LW E\ WKHPVHOYHV WR WKHLU FKDQJLQJ

SUDFWLFHV� ,Q RWKHU ZRUGV� VSUHDGVKHHW XVH LV HYROXWLRQ RI D VSUHDGVKHHW E\ WKH XVHUV

WKHPVHOYHV� ,Q WKLV VHQVH� WKH XVH RI VSUHDGVKHHWV EOXUV WKH GLVWLQFWLRQ EHWZHHQ XVHUV DQG

GHYHORSHUV�

)RFXVLQJ RQ XVHUV� UDWKHU WKDQ UHO\LQJ RQ WKH DIWHUWKRXJKW DFWLYLWLHV RI DQ RXWVLGHU

IRU UHILQLQJ RU HQKDQFLQJ WKH GHYHORSHG V\VWHP� LV DQ DOWHUQDWLYH ZD\ RI EULGJLQJ WKH JDS

EHWZHHQ WKH GHYHORSHG V\VWHP DQG WKH DFWXDO V\VWHP� 7KLV PHDQV OHWWLQJ XVHUV DGDSW WKH

V\VWHP LQ XVH E\ WKHPVHOYHV� 7R DFKLHYH WKLV� LW ZLOO EH QHFHVVDU\ WR HQKDQFH WKH XVHU©V

DELOLW\ WR SHUIRUP ¨HQG�XVHU SURJUDPPLQJ©� 7KH GHYHORSHG V\VWHP PXVW DOVR EH

FKDUDFWHULVHG E\ FRQVLGHUDEOH DGDSWDELOLW\� VR DV WR HQDEOH WKH XVHU WR HYROYH WKH

GHYHORSHG V\VWHP LQ D WLPHO\ IDVKLRQ� 7KH ILUVW VWHS WRZDUGV HQDEOLQJ HYROXWLRQDU\

LQWHUDFWLRQ WR RFFXU DW WKH RSHUDWLRQ VWDJH LV WR FUHDWH D V\VWHP WKDW LV UHDGLO\ DGDSWDEOH WR

LWV UDSLGO\ FKDQJLQJ HQYLURQPHQW�

+RZHYHU� PRVW GHVLJQ DSSURDFKHV HQG XS ZLWK D ILQDO SURGXFW WKDW SURYLGHV OLWWOH

VXSSRUW IRU DGDSWDWLRQ LQ D VLWXDWHG PDQQHU� :LWKLQ WKLV ILQDO SURGXFW� DOO NQRZOHGJH
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DVVRFLDWHG ZLWK WKH GHYHORSPHQW RI WKH V\VWHP� VXFK DV LWV DUFKLWHFWXUH� GDWD VWUXFWXUH DQG

IXQFWLRQDOLW\� PXVW EH GHWHUPLQHG DQG XQFKDQJHDEOH EHIRUH WKH SURGXFW LV RSHUDWHG LQ WKH

XVHU©V HQYLURQPHQW� 7KLV LV EHFDXVH WKH NQRZOHGJH HPEHGGHG LQ WKH ILQDO SURGXFW LV IL[HG

DQG GHWHUPLQHG E\ RSWLPLVDWLRQ DLPHG DW VDWLVI\LQJ D SUHVFULEHG JRDO� 7KH IUR]HQ

ERXQGDU\ RI WKH ILQDO SURGXFW UHGXFHV WKH ULVN RI LWV EHLQJ DQ LQFRUUHFW RU LQFRPSOHWH

V\VWHP EXW DOVR SUHYHQWV WKH GHYHORSHG V\VWHP IURP G\QDPLF PRGLILFDWLRQ IRU DGDSWLQJ WR

WKH XVHU©V SUDFWLFH�

,Q DGGLWLRQ� LQ PDQ\ FDVHV� XVHUV DUH QRW DOORZHG WR PRGLI\ WKH ILQDO SURGXFW� HYHQ

LI WKH\ DUH VXIILFLHQWO\ TXDOLILHG DQG WKH PRGLILFDWLRQ LV XUJHQWO\ UHTXLUHG� 7KLV LV

EHFDXVH� IURP WKH GHYHORSHU©V YLHZSRLQW� DQ\ FKDQJH� QR PDWWHU ZKHWKHU LW LV IRU

FRUUHFWLRQ� SHUIHFWLRQ RU DGDSWDWLRQ >)DL��@� VKRXOG EH ILQLVKHG E\ WDNLQJ WKH ZKROH

V\VWHP� UDWKHU WKDQ ORFDO SDUWV� LQWR DFFRXQW� $Q\ ORFDO FKDQJH FDQ DIIHFW RWKHU SDUWV RI

WKH V\VWHP DQG WKHQ OHDG WKH V\VWHP LQWR D PHVV LI WKLV DIIHFW LV QRW WDNHQ LQWR JOREDO

DFFRXQW� ,W LV UHFRJQLVHG WKDW ORFDO FKDQJHV QRUPDOO\ LQWURGXFH PRUH HUURUV DQG OHDG WR

KLJKHU FRVWV >670��� 6RP��@� ,QGHHG� WKLV GHPDQG IRU D ZKROH�V\VWHP SHUVSHFWLYH LV

XQGHUVWDQGDEOH DQG LQHYLWDEO\ QHFHVVDU\ LQ FRQYHQWLRQDO WRS�GRZQ DSSURDFKHV IRU 66'�

7KHUHIRUH� LW LV FOHDU WKDW WKH FUXFLDO LVVXH RI LQYRNLQJ HYROXWLRQDU\ LQWHUDFWLRQ

GXULQJ V\VWHP RSHUDWLRQ LV WKH GLIILFXOW\ RI EXLOGLQJ D V\VWHP WKDW LV DGDSWDEOH WKURXJK

ORFDO FKDQJH� ,Q WKH OLJKW RI WKH GHILQLWLYH SURJUDPPLQJ GHVFULEHG HDUOLHU �6HFWLRQ �����

WKH QHHG RI SURSDJDWLQJ ORFDO DGMXVWPHQW WR JOREDO FKDQJH LV PHW WKURXJK GHSHQGHQF\

PDLQWHQDQFH� $Q\ FKDQJH LQ D ORFDO SDUW FDQ EH SURSDJDWHG WR WKH ZKROH V\VWHP DQG DIIHFW

WKH RWKHU HOHPHQWV LI WKH FKDQJH LV DXWKRULVHG� ,Q RWKHU ZRUGV� WKH XVHU FDQ PDNH D ORFDO

FKDQJH IRU VDWLVI\LQJ KLV�KHU LQGLYLGXDO QHHG DQG�RU IRU DGDSWLQJ WR WKH FXUUHQW VLWXDWLRQ

ZLWKRXW WDNLQJ JOREDO SURSDJDWLRQ LQWR DFFRXQW�

:LWK WKH EHQHILW RI GHILQLWLYH SURJUDPPLQJ� HYROXWLRQDU\ LQWHUDFWLRQ FDQ EH

DFFRPSOLVKHG WKURXJK ORFDO FKDQJHV IURP WKH XVHUV RI WKH V\VWHP� 7KDW LV� WKH V\VWHP FDQ
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EH HYROYHG WKURXJK LWV TXDOLILHG XVHUV LQ LQWHUDFWLRQ GXULQJ WKH VWDJH RI V\VWHP RSHUDWLRQ�

&OHDUO\� WKH FDSDELOLW\ RI XVHUV �VXFK DV SURJUDPPLQJ VNLOO� LV DQRWKHU FULWLFDO IDFWRU IRU

WKH VXFFHVV RI WKH HYROXWLRQDU\ LQWHUDFWLRQ LQ WKH VWDJH RI V\VWHP RSHUDWLRQ� +RSHIXOO\�

SHUIRUPLQJ ORFDO FKDQJH WR WKH HYROXWLRQDU\ LQWHUDFWLRQ LV XVXDOO\ OHVV GLIILFXOW DQG

GHPDQGV OHVV VRSKLVWLFDWHG VNLOO LQ SURJUDPPLQJ� $OVR� DGYDQFHV LQ HQG�XVHU FRPSXWLQJ

KDYH LQFUHDVLQJO\ UHGXFHG WKH SUREOHPV RI LQFDSDELOLW\ >'/��@� ,Q RWKHU ZRUGV� LQ WKH

QHDU IXWXUH� WKH FDSDELOLW\ RI XVHUV VKRXOG QRW EH D ELJ SUREOHP IRU LQYRNLQJ HYROXWLRQDU\

LQWHUDFWLRQ� 7KH WUHQG WRZDUGV HQDEOLQJ WKH XVHU WR DGDSW WKH V\VWHP WR GLYHUVH VLWXDWLRQV

LQ XVH DFFRUGV ZLWK WKH GHPDQG IRU GHVLJQ�LQ�XVH LQ ZKLFK WKH GHVLJQ DFWLYLWLHV DUH

H[WHQGHG WR WKH RSHUDWLRQDO GRPDLQ RI XVHUV LQ RUGHU WR PHHW WKHLU FKDQJLQJ QHHGV >)LV���

6+��@�

%\ VXSSRUWLQJ WKH HYROXWLRQDU\ VWUDWHJ\ SURSRVHG KHUH� '(0 FDQ EULGJH WKH JDS

EHWZHHQ WKH GHYHORSHG V\VWHP DQG WKH XVHU©V DFWXDO V\VWHP LQ D VLJQLILFDQW ZD\� ,Q RUGHU

WR PDNH WKH GHYHORSLQJ V\VWHP DV FORVH DV SRVVLEOH WR WKH LQWHQGHG V\VWHP� $�PRGHOOHUV

FDQ DFW DV DJHQWV DV LI LQVLGH WKH LQWHQGHG V\VWHP GXULQJ WKH V\VWHP FRQVWUXFWLRQ VWDJH�

5HFRJQLVLQJ WKH IDFW WKDW WKH XVHU©V QHHG LV QHYHU FRPSOHWH� WKH JRDO RI WKH HYROXWLRQDU\

VWUDWHJ\ LV WR EXLOG DQ DGDSWDEOH V\VWHP WKDW FDQ HYROYH LQ D VLWXDWHG PDQQHU� *LYHQ VXFK D

V\VWHP� WKH XVHU� RQ WKH EDVLV RI KLV�KHU LQGLYLGXDO SURIHVVLRQ DQG SUDFWLFDO H[SHULHQFH�

FDQ DGDSW WKH V\VWHP WR KLV�KHU UDSLGO\ FKDQJLQJ HQYLURQPHQW� $FFRUGLQJO\� WKH DGDSWHG

V\VWHP FDQ DOZD\V NHHS XS ZLWK WKH XVHU©V DFWXDO V\VWHP� ,Q IDFW� WKH V\VWHP�XQGHU�

GHYHORSPHQW FRQYHUJHV WR WKH V\VWHP�LQ�XVH�


