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V\VWHPV�� � $JHQW�EDVHG� VLPXODWLRQ� UHSUHVHQWV� DQ� DWWUDFWLYH� DOWHUQDWLYH� WR� WUDGLWLRQDO

VLPXODWLRQ� WHFKQLTXHV�� � 7KLV� SURMHFW� DLPV� WR� GHYHORS� VRIWZDUH� IRU� DJHQW�EDVHG� IDFWRU\

VKRS� IORRU� VLPXODWLRQ�� � 7KH� FXUUHQW� YHUVLRQ� RI� WKH� IDFWRU\� VLPXODWLRQ� VRIWZDUH� LV

LPSOHPHQWHG� LQ� -DYD�� � $OWKRXJK� WKH� SURJUDP� ODFNV� LPSRUWDQW� IHDWXUHV� RI� D� GHFLVLRQ

VXSSRUW�WRRO��LW�SURYLGHV�D�IOH[LEOH�DJHQW�EDVHG�IUDPHZRUN�IRU�PRGHOLQJ�DQG�WHVWLQJ�VKRS

IORRU�FRQILJXUDWLRQV�



LLL

7$%/(�2)�&217(176 3$*(

6800$5< LL

,1752'8&7,21 �

%$&.*5281' �

)DFWRU\�6LPXODWLRQ �

6RIWZDUH�$JHQWV �

7KH�&\EHOH�,QIUDVWUXFWXUH�IRU�$XWRQRPRXV�$JHQWV �

352*5$0�6758&785( �

2YHUYLHZ �

6KRS�)ORRU�$JHQWV �

7KH�'LVSOD\�$JHQW �

$JHQW�,QWHUDFWLRQ�)XQFWLRQV �

)ORZ�&RQWURO�5XOHV�DQG�0HWKRGV �

7KH�*UDSKLFDO�8VHU�,QWHUIDFH �

3URJUDP�2XWSXWV �

(;$03/(�6,08/$7,21�581 �

6+257&20,1*6�$1'�)8785(�(1+$1&(0(176 ��

*HQHUDO�6LPXODWLRQ�3UREOHPV ��

$JHQW�)XQFWLRQ�3UREOHPV ��

8VHU�,QWHUIDFH�3UREOHPV ��

$&.12:/('*(0(176 ��

%,%/,2*5$3+< ��

$33(1',;��352*5$0�'2&80(17$7,21 ��



LY

/,67�2)�),*85(6 3$*(

)LJXUH�� 2UJDQL]DWLRQ�RI�WKH�SURJUDP�FRPSRQHQWV �

)LJXUH�� ,QWHUDFWLRQ�RI�VKRS�IORRU�DJHQWV �

)LJXUH�� $�¦SXVK§�LQWHUDFWLRQ�LPSOHPHQWHG�ZLWK�&\EHOH �

)LJXUH�� $�¦SXOO§�LQWHUDFWLRQ�LPSOHPHQWHG�ZLWK�&\EHOH �

)LJXUH�� 7KH�LQLWLDO�GLDORJ�ER[ �

)LJXUH�� 5HSUHVHQWDWLRQ�RI�WKH�IDFWRU\�VKRS�IORRU �

)LJXUH�� ,QLWLDO�GLDORJ�ER[ �

)LJXUH�� 6KRS�IORRU�GLDJUDP �

)LJXUH�� 3DUDPHWHU�HQWU\�GLDORJ�IRU�SDUW�JHQHUDWRU�DJHQWV �

)LJXUH��� $UULYDO�SDWWHUQ�GLDORJ ��

)LJXUH��� 3URFHVV�SODQ�GLDORJ ��

)LJXUH��� 4XHXH�DJHQW�SDUDPHWHU�GLDORJ ��

)LJXUH��� 7KH�VKRS�IORRU�GLDJUDP�GXULQJ�D�VLPXODWLRQ�UXQ ��

)LJXUH��� 6WDWLVWLFV�GLDORJ ��

)LJXUH��� /RJ�ILOH�RXWSXW ��



�

,1752'8&7,21

0DQXIDFWXULQJ�V\VWHPV�RI�WKH�IXWXUH�DUH�H[SHFWHG�WR�EH�DJLOH�DQG�IDLOXUH�WROHUDQW�

)XUWKHUPRUH��WKHVH�V\VWHPV�VKRXOG�EH� UDSLGO\�FRQILJXUDEOH� WR�PHHW�GHPDQGV�IRU�FXVWRP

SURGXFWV�SURGXFHG�HIILFLHQWO\�LQ�VPDOO�ORWV��1DJHO�DQG�'RYH��������

&XUUHQW� VLPXODWLRQ� WRROV� DUH� QRW� ZHOO� HTXLSSHG� WR� PRGHO� WKHVH� G\QDPLFDOO\

FKDQJLQJ�V\VWHPV�� �3UHVHQWO\�� VLPXODWLRQV�PXVW�EH�PRGLILHG� WR� UHIOHFW� HDFK�FKDQJH� LQ�D

VLPXODWHG� HQYLURQPHQW�� �7KHVH� VRIWZDUH� FKDQJHV� DUH� FRVW�� DQG� ODERU�LQWHQVLYH�� �$JHQW�

EDVHG�VLPXODWLRQ�UHSUHVHQWV�DQ�DWWUDFWLYH�DOWHUQDWLYH�WR�WUDGLWLRQDO�VLPXODWLRQ�WHFKQLTXHV�

$JHQW�EDVHG� V\VWHPV� DUH� SRWHQWLDOO\� PRUH� UREXVW�� DGDSWDEOH�� DQG� IOH[LEOH� WKDQ

FRQYHQWLRQDO�PRGHOV�EHFDXVH�WDVNV�DUH�FDUULHG�RXW�ORFDOO\�DQG�LQ�D�PRGXODU�IDVKLRQ��$JUH�

HW�DO���������

7KH�JRDO�RI�WKLV�SURMHFW�LV�WR�GHYHORS�VRIWZDUH�IRU�DJHQW�EDVHG�IDFWRU\�VKRS�IORRU

VLPXODWLRQ���7KH�VKRS�IORRU�ZLOO�EH�PRGHOHG�DV�D�FRPPXQLW\�RI�DXWRQRPRXV��LQWHUDFWLQJ

DJHQWV�� �7KH�DJHQW�FRQWUROV�ZLOO�EH�VHSDUDWH�IURP�WKH�XVHU� LQWHUIDFH���7KLV�VWUXFWXUH�ZLOO

HQVXUH�WKDW�WKH�DJHQW�IUDPHZRUN�UHPDLQV�PRGXODU�DQG�WUDQVSDUHQW�WR�WKH�XVHU���)LQDOO\��WKH

SURJUDP�ZLOO�OHQG�LWVHOI�WR�RSHUDWLRQ�RYHU�D�QHWZRUN�RI�FRPSXWHUV�

7KH�VLPXODWLRQ�VRIWZDUH�ZLOO�EH�D�YHUVDWLOH�WRRO�IRU�IDFWRU\�VKRS�IORRU�GHVLJQ�DQG

DQDO\VLV�� � 7KH�PRGXODULW\� RI� WKH� DJHQW�EDVHG� V\VWHP�ZLOO� DOORZ� XVHUV� WR� EXLOG� DQG� WHVW

VKRS�IORRU�PRGHOV�RI�QHDUO\�DQ\�VL]H�RU�FRPSOH[LW\���7KH�VRIWZDUH�ZLOO�KHOS�XVHUV�JDXJH

VKRS�IORRU�SHUIRUPDQFH�E\�FROOHFWLQJ�D�YDULHW\�RI�VLPXODWLRQ�VWDWLVWLFV���,Q�DGGLWLRQ��XVHUV

ZLOO�EH�DEOH� WR�DOWHU� WKH�VKRS�IORRU�HQYLURQPHQW�GXULQJ�D�VLPXODWLRQ�UXQ�� �7KLV� IXQFWLRQ

ZLOO�KHOS�XVHUV�WR�IRUHFDVW�KRZ�HYHQWV�VXFK�DV�FKDQJHV�LQ�HTXLSPHQW�RU�FDSDFLW\�DIIHFW�WKH

IDFWRU\�SHUIRUPDQFH�

7KH�FXUUHQW�YHUVLRQ�RI�WKH�IDFWRU\�VLPXODWLRQ�VRIWZDUH�LV�LPSOHPHQWHG�LQ�-DYD�DQG

UXQV�RQ�D�VLQJOH�SURFHVVRU���$OWKRXJK�WKH�SURJUDP�ODFNV�LPSRUWDQW�IHDWXUHV�RI�D�GHFLVLRQ

VXSSRUW� WRRO�� LW�SURYLGHV�DQ�DJHQW�EDVHG�IUDPHZRUN� IRU�PRGHOLQJ�DQG� WHVWLQJ�VKRS� IORRU

FRQILJXUDWLRQV�� � 7KH� SURJUDP� HPSOR\V� &\EHOH�� D� VRIWZDUH� SDFNDJH� GHYHORSHG� E\

,QWHOOLJHQW� $XWRPDWLRQ�� ,QFRUSRUDWHG�� WR� VXSSRUW� HVVHQWLDO� DJHQW� IXQFWLRQV� VXFK� DJHQW

FUHDWLRQ� DQG� PHVVDJLQJ�� � $� VLPSOH� JUDSKLFDO� XVHU� LQWHUIDFH� �*8,�� DFFHSWV� VKRS� IORRU

SDUDPHWHUV� IURP� WKH� XVHU� DQG� XSGDWHV� WKH� VWDWXV� RI� WKH� IDFWRU\� FRPSRQHQWV� GXULQJ� WKH

VLPXODWLRQ���7KH�*8,�DOVR�UHSRUWV�VRPH�EDVLF�VLPXODWLRQ�VWDWLVWLFV�

7KLV� UHSRUW� SURYLGHV� VRPH� EDFNJURXQG� LQIRUPDWLRQ� RQ� IDFWRU\� VLPXODWLRQ� DQG

VRIWZDUH� DJHQWV�� �7KH� UHSRUW� DOVR� GHWDLOV� WKH� VWUXFWXUH� RI� WKH� FXUUHQW� IDFWRU\� VLPXODWLRQ

SURJUDP�� � )LQDOO\�� D� VDPSOH� VLPXODWLRQ� UXQ� DQG� SURJUDP� GHILFLHQFLHV� DUH� GLVFXVVHG�
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)DFWRU\�6LPXODWLRQ

&RPSXWHU� VLPXODWLRQ� LV� D� SRSXODU� WHFKQLTXH� IRU� PRGHOLQJ� DQG� DQDO\]LQJ

PDQXIDFWXULQJ� V\VWHPV�� � :KLOH� PDWKHPDWLFDO� SURJUDPPLQJ� PRGHOV� RI� PDQXIDFWXULQJ

V\VWHPV�DUH�RIWHQ�XQIHDVLEOH��VLPXODWLRQV�FDQ�SURYLGH�LQVLJKWV�LQWR�WKH�FRPSOH[�DQG�RIWHQ

XQSUHGLFWDEOH�EHKDYLRUV�RI� WKHVH� V\VWHPV� �.DVVLFLHK� HW� DO��� ������� �6LPXODWLRQ� LV� DOVR� D

SRZHUIXO�WRRO�IRU�IRUHFDVWLQJ�WKH�HIIHFWV�RI�FKDQJLQJ�V\VWHP�FKDUDFWHULVWLFV�� �7KH�UHVXOWV

RI� IDFWRU\� VLPXODWLRQV� FDQ� SURYLGH� GHFLVLRQ�PDNHUV� ZLWK� YDOXDEOH� FRVW� DQG� SURGXFWLRQ

LQIRUPDWLRQ��.ULVKQDPXUWKL�HW�DO���������

0DQ\� DSSURDFKHV� WR� VLPXODWLRQ� H[LVW�� � ,Q� GLVFUHWH� HYHQW� VLPXODWLRQ� �'(6��� WKH

VWDWH� RI� WKH�PRGHOHG� V\VWHP� LV� DVVXPHG� WR� FKDQJH� RQO\� DW� GLVFUHWH� SRLQWV� LQ� VLPXODWHG

WLPH���&KDQJHV�LQ�WKH�V\VWHP©V�VWDWH�DUH�GHSHQGHQW�RQ�WKH�FXUUHQW�VWDWH�RI�WKH�V\VWHP�DQG

RQ�HYHQWV�VXFK�DV�PHVVDJHV�RU�FRPSRQHQW�IDLOXUHV���(YHQWV�LQ�D�GLVFUHWH�HYHQW�VLPXODWRU

DUH�SURFHVVHG�DQG�PDQDJHG�E\�D�JOREDO�HYHQW�TXHXH��ZKLFK�FDQ�DFWLYDWH�DQG�GHDFWLYDWH

V\VWHP� FRPSRQHQWV� DV� QHHGHG� GXULQJ� WKH� VLPXODWLRQ� �&UDLJ�� ������� � (DFK� HYHQW� LQ� WKH

TXHXH� EHDUV� D� WLPH� VWDPS� LQGLFDWLQJ� ZKHQ� WKH� HYHQW� LV� WR� EH� SURFHVVHG�� � 7KH� GLVFUHWH

HYHQW� VLPXODWRU� RSHUDWHV� E\� FRQWLQXRXVO\� UHPRYLQJ� IURP� WKH� TXHXH� DQG� SURFHVVLQJ� WKH

HYHQW� ZLWK� WKH� VPDOOHVW� WLPH� VWDPS�� � ,Q� WKLV� VHQVH�� GLVFUHWH� HYHQW� VLPXODWLRQV� DUH

VHTXHQWLDO�

,Q�D�GLVWULEXWHG�VLPXODWLRQ��WKH�V\VWHP�LV�GLYLGHG�LQWR�SDUWV�WKDW�DUH�WKHQ�PRGHOHG

LQ�SDUDOOHO���(DFK�FRPSRQHQW�RI�D�V\VWHP�LV�DVVLJQHG�D�SURFHVV�WKDW�UXQV�RQ�D�ORFDO�FORFN�

0DQDJLQJ� DOO� WKH� SURFHVVHV�RQ� D� JOREDO� VFDOH� UHTXLUHV� FDUHIXO� V\QFKURQL]DWLRQ�� � 3HUIHFW

V\QFKURQL]DWLRQ� LV� YHU\� GLIILFXOW� WR� DFKLHYH�� VLQFH� LW� PD\� EH� GLIILFXOW� RU� LPSRVVLEOH� WR

GHWHUPLQH�WKH�SUHFHGHQFH�RI�WZR�ORFDO�HYHQWV�RQ�D�JOREDO�VFDOH���'HVSLWH�WKHVH�FKDOOHQJHV�

GLVWULEXWHG�VLPXODWLRQ�RIIHUV�D�PHDQV�RI�PRGHOLQJ�ODUJH�PDQXIDFWXULQJ�V\VWHPV�LQ�ZKLFK

HTXLSPHQW��LQIRUPDWLRQ��DQG�H[SHUWLVH�DUH�GLVWULEXWHG�GXH�WR�SK\VLFDO�VHSDUDWLRQ�

6RIWZDUH�$JHQWV

6RIWZDUH� �DJHQWV�� DUH� VRIWZDUH� HQWLWLHV� WKDW� RSHUDWH� FRQWLQXRXVO\� DQG

DXWRQRPRXVO\��RIWHQ�ZLWKLQ�D�FRPPXQLW\�RI�RWKHU�DJHQWV��%UDGVKDZ��������� � ,QGLYLGXDO

DJHQWV� RIWHQ� SRVVHVV� VSHFLDOL]HG� NQRZOHGJH� RU� H[SHUWLVH� WKDW� FDQ� EH� HQOLVWHG� E\� RWKHU

DJHQWV� LQ� WKH� FRPPXQLW\�� � ,GHDOO\�� DJHQWV� UHTXLUH� PLQLPDO� KXPDQ� LQWHUYHQWLRQ� RU

JXLGDQFH�� LQVWHDG�� DJHQWV� VKRXOG� EH� UHVSRQVLYH� WR� FKDQJHV� LQ� WKHLU� HQYLURQPHQWV�

)XUWKHUPRUH��DJHQWV�ZLWKLQ�D�FRPPXQLW\�VKRXOG�EH�DEOH� WR� LQWHUDFW�ZLWK�HDFK�RWKHU�DQG

ZLWK� KXPDQV� WR� FRPSOHWH� WKHLU� LQGLYLGXDO� SUREOHP� VROYLQJ� WDVNV� RU� WR� FROODERUDWH� RQ

ODUJHU�SUREOHPV�

$JHQW�EDVHG�V\VWHPV�DUH�VRIWZDUH�V\VWHPV�WKDW�DUH�GHVLJQHG�DQG�LPSOHPHQWHG�LQ

WHUPV�RI�DJHQWV���%HFDXVH�RI�WKHLU�DELOLWLHV�WR�SHUIRUP�VSHFLDOL]HG�IXQFWLRQV�DQG�WR�VKDUH

LQIRUPDWLRQ��DJHQWV� UHSUHVHQW�D�SRZHUIXO� WRRO� IRU�PDNLQJ�V\VWHPV�PRGXODU�DQG�VFDODEOH

�-HQQLQJV�	�:RROGULGJH�� ������� �$JHQWV� FDQ� EH� DGGHG� WR�� UHPRYHG� IURP�� RU� UHORFDWHG
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ZLWKLQ�D�V\VWHP�DV�QHHGHG���$JHQW�EDVHG�V\VWHPV�DUH�WKHUHIRUH�DSSURSULDWH�IRU�PRGHOLQJ

FRPSOH[��FKDQJLQJ��RU�XQSUHGLFWDEOH�VLWXDWLRQV�

$JHQW�EDVHG� V\VWHPV� DUH� QDWXUDOO\� VXLWHG� IRU� VLPXODWLQJ� HQYLURQPHQWV� LQ�ZKLFK

LQIRUPDWLRQ��H[SHUWLVH��DQG�UHVRXUFHV�PXVW�LQWHUDFW�EXW�DUH�SK\VLFDOO\�GLVWULEXWHG���,Q�VXFK

FDVHV��UHDO�ZRUOG�HQWLWLHV�DQG�WKHLU�LQWHUDFWLRQV�FDQ�EH�PDSSHG�GLUHFWO\�LQWR�DXWRQRPRXV

DJHQWV�ZLWK�WKHLU�RZQ�UHVRXUFHV�DQG�H[SHUWLVH��DQG�ZKLFK�DUH�DEOH�WR�LQWHUDFW�ZLWK�RWKHU

DJHQWV�WR�FRPSOHWH�WDVNV�

%HFDXVH�RI�WKHLU�DELOLW\�WR�HIIHFWLYHO\�VLPXODWH�V\VWHPV�ZLWK�GLVWULEXWHG�UHVRXUFHV

DQG� H[SHUWLVH�� DJHQWV� DUH� ILQGLQJ�PDQ\� DSSOLFDWLRQV� WR�PDQXIDFWXULQJ�� � )RU� H[DPSOH�� D

FRPSDQ\� PD\� KDYH� PDQ\� IDFWRULHV� ZLWK� GLIIHUHQW� FDSDELOLWLHV�� DQG� HDFK� SK\VLFDOO\

VHSDUDWHG�IURP�WKH�RWKHUV���)XUWKHUPRUH��HDFK�LQGLYLGXDO�IDFWRU\�PD\�FRQWDLQ�D�YDULHW\�RI

GLIIHUHQW�FRPSRQHQWV��RU�RSHUDWH�XQGHU�GLIIHUHQW� UHVRXUFH�RU� WLPH�FRQVWUDLQWV�� �$�PXOWL�

DJHQW�DSSURDFK��LQ�ZKLFK�HDFK�IDFWRU\�DQG�IDFWRU\�FRPSRQHQW�LV�DVVLJQHG�DQ�DJHQW��FDQ�EH

XVHG� WR� PRGHO� WKLV� V\VWHP�� � (DFK� DJHQW� FDQ� EH� JLYHQ� D� VHW� RI� SODQV� UHSUHVHQWLQJ� LWV

LQGLYLGXDO� FDSDELOLWLHV�� � 7KH� DJHQWV� FDQ� LQWHUDFW� ZLWK� HDFK� RWKHU� WR� HLWKHU� VLPXODWH� RU

FRRUGLQDWH�WKH�HQWLUH�IDFWRU\�QHWZRUN�

7KH�&\EHOH�,QIUDVWUXFWXUH�IRU�$XWRQRPRXV�$JHQWV

&\EHOH�� D� VRIWZDUH� SDFNDJH� GHYHORSHG� E\� ,QWHOOLJHQW�$XWRPDWLRQ�� ,QFRUSRUDWHG�

SURYLGHV�DQ�LQIUDVWUXFWXUH�IRU�GHYHORSLQJ�DQG�UXQQLQJ�DJHQW�EDVHG�DSSOLFDWLRQV�� �&\EHOH

LV� FRPSULVHG� RI� PHWKRGV� IRU� DJHQW� FUHDWLRQ�� GHSOR\PHQW�� FRPPXQLFDWLRQ�� DQG� RWKHU

IXQFWLRQV�� � :KLOH� &\EHOH� VXSSRUWV� HVVHQWLDO� DJHQW� UROHV� DQG� LQWHUDFWLRQV�� LW� UHPDLQV

VHSDUDWH�IURP�WKH�DSSOLFDWLRQ�GRPDLQ���&\EHOH�LV� WKHUHIRUH�ZHOO�VXLWHG�IRU�XVH�LQ�D�ZLGH

UDQJH�RI�DJHQW�EDVHG�DSSOLFDWLRQV�

$Q� LPSRUWDQW� IHDWXUH� RI�&\EHOH� LV� LWV� VXEMHFW�EDVHG�PHVVDJLQJ� VFKHPH�� �5DWKHU

WKDQ�DGGUHVVLQJ�D�PHVVDJH�WR�VSHFLILF�UHFLSLHQWV��DQ�DJHQW�SRVWV�LWV�PHVVDJH�WR�D�VXEMHFW

VWULQJ���$OO�DJHQWV�VXEVFULELQJ�WR�WKLV�VXEMHFW�UHFHLYH�WKH�PHVVDJH���7KLV�PHWKRG�IRUHVWDOOV

GLOHPPDV�VXFK�DV�PLVGLUHFWHG�PHVVDJHV�RU�LUUHOHYDQW�FRPPXQLFDWLRQV���0RUH�LPSRUWDQWO\�

WKH�VXEMHFW�EDVHG�DGGUHVVLQJ�PHFKDQLVP�LV� LQGHSHQGHQW�RI� WKH� ORFDWLRQ�RI� WKH�VHQGHU�RU

UHFLSLHQW�DJHQWV�ZLWKLQ�WKH�QHWZRUN���7KLV�IHDWXUH�DOORZV�DJHQWV�WR�EH�DGGHG��UHPRYHG��RU

UHORFDWHG�ZLWKRXW�GLVUXSWLQJ�WKH�IORZ�RI�PHVVDJHV�

0HVVDJHV�FRQWDLQ�DQ\�QXPEHU�RI��NH\�YDOXH��VWULQJ�SDLUV����.H\V��DUH�DQDORJRXV

WR� ODEHOV��ZKLOH� �YDOXHV�� FRQWDLQ� DFWXDO� GDWD�� �.H\�YDOXH� SDLUV� DUH� EXQGOHG�ZLWK� D� QHZ

PHVVDJH�EHIRUH�LW�LV�VHQW�WR�D�VXEMHFW�VWULQJ���5HFLSLHQW�DJHQWV�PD\�H[WUDFW�WKH�YDOXHV�E\

UHIHUULQJ�WR�WKH�FRUUHVSRQGLQJ�NH\V�

0HVVDJHV�DQG�RWKHU�HYHQWV�LQ�&\EHOH�DUH�KDQGOHG�E\�DQ�¦DFWLYLW\�§��$FWLYLWLHV�DUH

DQDORJRXV�WR�GLVFUHWH�HYHQW�VLPXODWLRQ�FRQWUROOHUV�LQ�WKDW�WKH\�PDLQWDLQ�HYHQW�TXHXHV�DQG

SURFHVV� HYHQWV�� � +RZHYHU�� DFWLYLWLHV� GLVSDWFK� PHVVDJHV� DQG� LQYRNH� FDOOEDFN� IXQFWLRQV

ZLWKRXW� UHJDUG� WR� GLVFUHWH� VWDWH� FKDQJHV�� � )XUWKHUPRUH�� WKH� DFWLYLW\� GRHV� QRW� SURFHVV
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HYHQWV� DFFRUGLQJ� WR� D� JOREDO� VFKHGXOH�� LW� SURFHVVHV� HYHQWV� DV� WKH\� DUULYH� LQ� WKH� HYHQW

TXHXH�

352*5$0�6758&785(

7KH�FXUUHQW�IDFWRU\�VLPXODWLRQ�VRIWZDUH�LV�LPSOHPHQWHG�LQ�-DYD���7KH�SURJUDP�LV�D

FROOHFWLRQ�RI�FODVVHV�WKDW�GHILQH�WKH�VKRS�IORRU�DJHQWV��D�GLVSOD\�DJHQW��DJHQW�LQWHUDFWLRQV�

DQG�WKH�JUDSKLFDO�XVHU�LQWHUIDFH��*8,��� �,QWHUDFWLRQV�EHWZHHQ�WKH�VLPXODWLRQ�FRPSRQHQWV

DUH�DFKLHYHG�RYHU�WKH�&\EHOH�DJHQW�IUDPHZRUN�

2YHUYLHZ

7KH� UHODWLRQVKLSV� EHWZHHQ� WKH� SURJUDP� FRPSRQHQWV� DUH� LOOXVWUDWHG� LQ� )LJXUH� ��

7KH�XVHU� LQWHUDFWV�ZLWK� WKH�*8,� WR� VHW� WKH� DJHQW� FKDUDFWHULVWLFV� DQG�SDUW� SURFHVV� SODQV�

7KH�*8,�SDVVHV�WKLV�LQIRUPDWLRQ�WR�WKH�GLVSOD\�DJHQW��ZKLFK�LQ�WXUQ�FUHDWHV�WKH�VKRS�IORRU

DJHQWV�� �7KH�VKRS�IORRU�DJHQWV�H[HFXWH� WKH�EXON�RI� WKH�VLPXODWLRQ�� �'XULQJ�D�VLPXODWLRQ

UXQ��WKH�VKRS�IORRU�DJHQWV�DFFHVV�WKH�LQWHUDFWLRQ�IXQFWLRQV�WR�SHUIRUP�IUHTXHQW�WDVNV�VXFK

DV�TXHU\LQJ�WKH�VWDWXV�RI�RWKHU�DJHQWV��SDVVLQJ�SDUWV��DQG�FROOHFWLQJ�VWDWLVWLFV�� �7KH�VKRS

IORRU�DJHQWV�VHQG�SURGXFWLRQ�LQIRUPDWLRQ�EDFN�WR�WKH�*8,�YLD�WKH�GLVSOD\�DJHQW���7KH�XVHU

LV�WKHQ�DEOH�WR�PRQLWRU�WKH�VWDWH�RI�WKH�VKRS�IORRU�PRGHO�GXULQJ�WKH�VLPXODWLRQ�

86(5

*8, 'LVSOD\ $JHQW

6KRS )ORRU $JHQWV)ORZ &RQWUROV
$JHQW

,QWHUDFWLRQ

)XQFWLRQV

)LJXUH�����2UJDQL]DWLRQ�RI�WKH�SURJUDP�FRPSRQHQWV

,Q�DGGLWLRQ�WR�WKH�LQIRUPDWLRQ�GLVSOD\HG�LQ�WKH�*8,��WKH�SURJUDP�RXWSXWV�D�ORJ�ILOH

RI� SDUWV� SDVVHG� GXULQJ� WKH� VLPXODWLRQ�� � 7KLV� ILOH� FDQ� EH� XVHG� WR� WUDFN� LQGLYLGXDO� SDUWV

WKURXJK�WKHLU�SURFHVV�SODQV�

6KRS�)ORRU�$JHQWV

7KH�SURJUDP�PRGHOV�WKH�IDFWRU\�VKRS�IORRU�DV�D�FROOHFWLRQ�RI�DXWRQRPRXV�DJHQWV�

7KHUH� DUH� WKUHH� W\SHV� RI� VKRS� IORRU� DJHQWV�� SDUW� JHQHUDWRU� DJHQWV�� TXHXH� DJHQWV�� DQG

PDFKLQH�DJHQWV�

3DUW�JHQHUDWRU�DJHQWV�DUH�UHVSRQVLEOH�IRU�LQWURGXFLQJ�QHZ�SDUWV�RQWR�WKH�VKRS�IORRU�

(DFK� SDUW� JHQHUDWRU� DJHQW� LV� DVVLJQHG� D� XQLTXH� SDUW� W\SH�� � 7KH� DJHQW� DOVR� VWRUHV� WKH
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SURFHVVLQJ�VHTXHQFH��RU�SURFHVV�SODQ��WKDW�LV�VKDUHG�E\�DOO�SDUWV�RI�WKDW�W\SH���7KH�PDFKLQH

DJHQWV�UHIHU�WR�WKLV�SURFHVV�SODQ�WR�PDLQWDLQ�WKH�SURSHU�URXWLQJ�RI�SDUWV�WKURXJK�WKH�VKRS

IORRU�� � 3DUW� JHQHUDWRU� DJHQWV� XVH� D� UHSHDWLQJ� WLPHU� WR� FUHDWH� QHZ� SDUWV�� )RU� HYHU\� SDUW

FUHDWLRQ�F\FOH��WKH�WLPHU�LQWHUYDO�LV�VHW�WR�D�XQLIRUPO\�GLVWULEXWHG�UDQGRP�YDOXH�EHWZHHQ

WZR�XVHU�GHILQHG�ERXQGV���7KLV�PHWKRG�VLPXODWHV�UDQGRP�YDULDWLRQV�LQ�SDUW�DUULYDO�WLPHV�

(DFK� TXHXH� DJHQW� LV� SDLUHG� ZLWK� D� PDFKLQH� DJHQW�� � $� TXHXH�PDFKLQH� SDLU

UHSUHVHQWV�D�VLQJOH�QRGH�LQ�WKH�VKRS�IORRU�QHWZRUN���4XHXH�DJHQWV�SURYLGH�EXIIHUV�IRU�WKHLU

FRUUHVSRQGLQJ�PDFKLQH�DJHQWV���4XHXHV�DUH�LPSOHPHQWHG�LQ�-DYD�DV�YHFWRU�GDWD�VWUXFWXUHV�

:KHQ�D�TXHXH�DJHQW�UHFHLYHV�D�SDUW��LW�FKHFNV�WKH�VWDWXV�RI�LWV�FRPSDQLRQ�PDFKLQH�DJHQW�

,I� WKH� PDFKLQH� DJHQW� LV� EXV\�� WKH� TXHXH� DJHQW� ZLOO� KROG� WKH� SDUW� XQWLO� WKH� PDFKLQH

EHFRPHV�DYDLODEOH�� �2Q�WKH�RWKHU�KDQG��LI�WKH�PDFKLQH�LV�LGOH��WKHQ�WKH�TXHXH�SDVVHV�WKH

SDUW�WR�WKH�PDFKLQH�IRU�SURFHVVLQJ���3ULRU�WR�WKH�VLPXODWLRQ��WKH�XVHU�PXVW�GHILQH�WKH�VL]H

RI�HDFK�TXHXH�

0DFKLQH�DJHQWV� VLPXODWH� WKH�SURFHVVLQJ�RI� WKH�SDUWV�� �0DFKLQH� DJHQWV�KDYH� WZR

VWDWHV�� LGOH� DQG� EXV\�� � $�PDFKLQH� DJHQW� LV� EXV\� LI� LW� FXUUHQWO\� SURFHVVLQJ� D� SDUW�� � ,I� D

PDFKLQH� DJHQW� LV� LGOH�� WKHQ� LW� LV� HOLJLEOH� WR� UHFHLYH� D� SDUW� IURP� LWV� TXHXH� DJHQW� IRU

SURFHVVLQJ�� �3DUW�SURFHVVLQJ� LV�VLPXODWHG�E\�D� WLPH�GHOD\�� �7KH�GHOD\� LQWHUYDO��ZKLFK� LV

VLPLODU�WR�WKH�SDUW�DUULYDO�LQWHUYDO��LV�VHW�WR�D�XQLIRUPO\�GLVWULEXWHG�UDQGRP�YDOXH�EHWZHHQ

WZR�XVHU�GHILQHG�ERXQGV�� �$�PDFKLQH�DJHQW� LV� DOVR� UHVSRQVLEOH� IRU� VHQGLQJ�D�SURFHVVHG

SDUW� WR� WKH�QH[W�QRGH� LQ� LWV�SURFHVV�SODQ�� �%HFDXVH�D�VLQJOH�PDFKLQH�DJHQW�PD\�SURFHVV

PDQ\�GLIIHUHQW�NLQGV�RI�SDUWV�� WKH�DJHQW�PXVW�UHFRJQL]H�WKH�W\SH�RI�SDUW�FXUUHQWO\�EHLQJ

SURFHVVHG��DV�ZHOO�DV� WKH�SURJUHVV�RI� WKH�SDUW� UHODWLYH� WR� LWV�XQLTXH�SURFHVV�SODQ�� �2QFH

WKLV� LQIRUPDWLRQ� LV� FROOHFWHG�� WKH� PDFKLQH� DJHQW� UHIHUV� WR� WKH� SURFHVV� SODQ� LQ� WKH

DSSURSULDWH�SDUW�JHQHUDWRU�DJHQW�WR�GHWHUPLQH�WKH�LGHQWLW\�RI�WKH�QH[W�QRGH�LQ�WKH�VHTXHQFH�

)LQDOO\��WKH�PDFKLQH�DJHQW�SDVVHV�WKH�SDUW�WR�WKH�QRGH�

)LJXUH���LOOXVWUDWHV�WKH�SURSHUWLHV�RI�WKH�VKRS�IORRU�DJHQWV��DV�ZHOO�DV�WKH�JHQHUDO

IORZ�RI�SDUWV�WKURXJK�WKH�VKRS�IORRU�

3DUW *HQHUDWRU

$JHQW
4XHXH $JHQW 0DFKLQH $JHQW

%86< ,'/(3DUW

$UULYDO

7LPHU

3DUW $UULYDO 4XHXH

0DFKLQH %XIIHU

3DUW
3URFHVVLQJ
7LPHU

^������

3DUW 3URFHVV 3ODQ

3DUW IORZ

,QIRUPDWLRQ IORZ

)LJXUH�����,QWHUDFWLRQ�RI�VKRS�IORRU�DJHQWV
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7KH�'LVSOD\�$JHQW

7KH�GLVSOD\�DJHQW�LV�UHVSRQVLEOH�IRU�VWDUWLQJ�DQG�VWRSSLQJ�WKH�VLPXODWLRQ�� �:KHQ

WKH�XVHU�FOLFNV�WKH�¦5XQ�6LPXODWLRQ§�EXWWRQ�LQ�WKH�*8,��WKH�GLVSOD\�DJHQW�FUHDWHV�WKH�VKRS

IORRU�DJHQWV�EDVHG�RQ�WKH�XVHU�GHILQHG�FRQVWUDLQWV���7KH�GLVSOD\�DJHQW�WDOOLHV�WKH�DJHQWV�DV

WKH\�DUH�FUHDWHG���2QFH�WKH�GLVSOD\�DJHQW�GHWHFWV�WKDW�DOO�WKH�VKRS�IORRU�DJHQWV�DUH�SUHVHQW�

LW� FRPPDQGV� WKH� SDUW� JHQHUDWRU� DJHQWV� WR� EHJLQ� SURGXFLQJ� SDUWV�� WKHUHE\� VWDUWLQJ� WKH

VLPXODWLRQ�� �:KHQ� WKH� XVHU� FOLFNV� WKH� ¦([LW§� EXWWRQ�� WKH� GLVSOD\� DJHQW� FROOHFWV� VHYHUDO

SURGXFWLRQ�VWDWLVWLFV�DQG�WHUPLQDWHV�WKH�VLPXODWLRQ�

$JHQW�,QWHUDFWLRQ�)XQFWLRQV

7KH�IDFWRU\�VLPXODWLRQ�SURJUDP�VXSSRUWV�D�QXPEHU�RI�IXQFWLRQV�WKDW�DUH�XVHIXO�IRU

SHUIRUPLQJ� VKRS� IORRU� LQWHUDFWLRQV�� �7KHVH� IXQFWLRQV��ZKLFK� DUH� DFFHVVLEOH� WR� DOO� RI� WKH

VKRS� IORRU� DJHQWV�� HQFDSVXODWH� EHKDYLRUV� WKDW� DUH� SHUIRUPHG� UHSHDWHGO\� GXULQJ� D

VLPXODWLRQ� UXQ�� � ([DPSOHV� LQFOXGH� VWDWXV� LQTXLULHV�� SDVVLQJ� SDUWV� EHWZHHQ� DJHQWV�

FROOHFWLQJ� VWDWLVWLFV�� ZULWLQJ� WR� DQ� RXWSXW� ILOH�� DQG� VHQGLQJ� LQIRUPDWLRQ� WR� *8,�� � %\

H[SUHVVLQJ� WKHVH� RIWHQ�XVHG� XWLOLWLHV� DV� -DYD� FODVVHV�� LQVWDQFHV� RI� UHGXQGDQW� FRGH� DUH

DYRLGHG�

)ORZ�&RQWURO�5XOHV�DQG�0HWKRGV

6HYHUDO� UXOHV� JRYHUQ� WKH� IORZ�RI� SDUWV� WKURXJK� WKH� VLPXODWHG� IDFWRU\�� � 3DUWV� DUH

VWRUHG�LQ�DQG�GLVSDWFKHG�IURP�DJHQW�TXHXHV�XVLQJ�¦ILUVW�LQ��ILUVW�RXW§��),)2��ORJLF���8QGHU

),)2� UXOHV�� SDUWV� DUH� SURFHVVHG� DQG� SDVVHG� LQ� WKH� RUGHU� WKDW� WKH\� DUH� UHFHLYHG�� � 3DUWV

UHFHLYHG� E\� DQ� DJHQW� DUH� SODFHG� DW� WKH� HQG� RI� WKH� DJHQW©V� YHFWRU�� � 7KH� ILUVW� SDUW� LQ� WKH

YHFWRU��¦ILUVW�LQ§��LV�DOZD\V�SURFHVVHG�DQG�SDVVHG�IRUZDUG�ILUVW��¦ILUVW�RXW§��

7KH�SDVVLQJ� RI� SDUWV� EHWZHHQ� DJHQWV� IROORZV� WZR� VHWV� RI� UXOHV�� �7KH� ILUVW� VHW� RI

UXOHV��FDOOHG�¦SXVK�UXOHV�§�JRYHUQV�WKH�PRYHPHQW�RI�SDUWV�IRUZDUG�WKURXJK�WKH�VLPXODWHG

IDFWRU\���7KH�VHFRQG�VHW�RI�UXOHV��FDOOHG�¦SXOO�UXOHV�§�PRGHUDWHV�WKH�UHWULHYDO�RI�SDUWV�IURP

SUHFHGLQJ�DJHQWV� LQ� WKH�SURFHVV�SODQ�� � ,PSOHPHQWLQJ�SXVK�DQG�SXOO�UXOHV�VLPXOWDQHRXVO\

PLQLPL]HV�WKH�LGOH�WLPHV�RI�WKH�DJHQWV�

$W�HYHU\�VWHS�LQ�WKH�SURFHVV�SODQ��WKH�FXUUHQW�DJHQW�FKHFNV�WKH�VWDWXV�RI�WKH�QH[W

DJHQW�LQ�WKH�VHTXHQFH���,I�WKH�QH[W�DJHQW�LV�DYDLODEOH��WKH�FXUUHQW�DJHQW�VHQGV�RU�¦SXVKHV§�D

SDUW�WR�WKDW�DJHQW���,I�WKH�QH[W�DJHQW�LV�XQDYDLODEOH��WKH�FXUUHQW�DJHQW�KROGV�WKH�SDUW�LQ�LWV

YHFWRU�� � 7KH� FXUUHQW� VKRS�IORRU� VLPXODWLRQ� SURJUDP� HPSOR\V� &\EHOH©V� PHVVDJLQJ

IUDPHZRUN� WR� FKHFN� DJHQW� VWDWXVHV� DQG� WR� VHQG� SDUWV�� � )LJXUH� �� LOOXVWUDWHV� D� ¦SXVK§

LQWHUDFWLRQ�EHWZHHQ�WZR�DJHQWV�
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3$57 *(1(5$725 $*(17 48(8( $*(17

6XEVFULEHV WR ¦S5HTXHVW§ 6XEVFULEHV WR ¦T6WDWXV§

6XEVFULEHV WR ¦QHZ3DUW§0HWKRG ¦PDNH1HZ3DUW§

0HWKRG SGDWH§ 0HWKRG HSO\§

0HWKRG ¦QHZ3DUW§

�� 7KH HSO\ PHWKRG LV FDOOHG

�� 7KH SDUW

JHQHUDWRU DJHQW

FKHFNV WKH VWDWXV

RI WKH TXHXH�

�� 7KH TXHXH

DJHQW UHSRUWV

LWV VWDWXV�

�� 7KH SGDWH§

PHWKRG LV FDOOHG�

�� 7KH SDUW

JHQHUDWRU VHQGV

WKH TXHXH D SDUW�
�� 7KH ¦QHZ3DUW PHWKRG

LV FDOOHG� WKH SDUW LV DGGHG

WR WKH TXHXH�

)LJXUH�����$�¦SXVK§�LQWHUDFWLRQ�LPSOHPHQWHG�ZLWK�&\EHOH
127(� 7KH &\EHOH DFWLYLW\ VWUXFWXUH LV RPLWWHG IRU FODULW\�

$IWHU� HDFK� DJHQW� SURFHVVHV� DQG� VHQGV� D� SDUW�� LW� FKHFNV� LWV� RZQ� VWDWXV�� � ,I� LW� LV

HOLJLEOH�WR�UHFHLYH�D�QHZ�SDUW��WKH�DJHQW�ZLOO�UHTXHVW�DQG�¦SXOO§�D�SDUW�IURP�WKH�SUHYLRXV

DJHQW�LQ�WKH�SURFHVV�SODQ�� �3XOO�UXOHV�FDQ�EHFRPH�FRPSOLFDWHG�LI�DQ�DJHQW�UHFHLYHV�SDUWV

IURP�VHYHUDO�GLIIHUHQW� VRXUFHV�� WKH�DJHQW�PXVW�NHHS�DQ� LQYHQWRU\�RI�DOO� LWV� VRXUFHV�� DQG

EURDGFDVW� SDUW� UHTXHVWV� WR� RQO\� WKRVH� DJHQWV�� � )LJXUH� �� LOOXVWUDWHV� D� SXOO� LQWHUDFWLRQ

EHWZHHQ�WZR�DJHQWV�DV�LPSOHPHQWHG�XVLQJ�WKH�&\EHOH�PHVVDJLQJ�IUDPHZRUN�

3$57 *(1(5$725 $*(17 48(8( $*(17

6XEVFULEHV WR ¦S5HTXHVW§ 6XEVFULEHV WR ¦QHZ3DUW§

0HWKRG SGDWH§ 0HWKRG ¦VHQG3DUW§

0HWKRG ¦QHZ3DUW§

�� 7KH TXHXH

DJHQW VHQGV D SDUW

WR WKH PDFKLQH�

WKHQ TXHULHV WKH

VWDWXV RI WKH SDUW

JHQHUDWRU DJHQW�

�� 7KH SGDWH§

PHWKRG LV FDOOHG� �� ,I D SDUW LV

DYDLODEOH� LW LV VHQW

WR WKH TXHXH DJHQW�

�� 7KH ¦QHZ3DUW PHWKRG

LV FDOOHG� WKH SDUW LV DGGHG

WR WKH TXHXH�

)LJXUH�����$�¦SXOO§�LQWHUDFWLRQ�LPSOHPHQWHG�ZLWK�&\EHOH
127(� 7KH &\EHOH DFWLYLW\ VWUXFWXUH LV RPLWWHG IRU FODULW\�

7KH�*UDSKLFDO�8VHU�,QWHUIDFH

7KH� FXUUHQW� JUDSKLFDO� XVHU� LQWHUIDFH� �*8,�� VHUYHV� WZR� IXQFWLRQV�� WR� JDWKHU

VLPXODWLRQ� SDUDPHWHUV� IURP� WKH� XVHU�� DQG� WR� UHWXUQ� SURGXFWLRQ� LQIRUPDWLRQ�� �:KHQ� WKH

SURJUDP�LV�UXQ��WKH�LQLWLDO�GLDORJ�ER[��)LJXUH����SURPSWV�WKH�XVHU�WR�HQWHU�WKH�QXPEHU�RI

SDUW�W\SHV�DQG�WKH�QXPEHU�RI�QRGHV�LQ�WKH�VKRS�IORRU�PRGHO�

)LJXUH�����7KH�LQLWLDO�GLDORJ�ER[
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7KH�*8,�WKHQ�JHQHUDWHV�DQG�GUDZV�D�UHSUHVHQWDWLRQ�RI�WKH�VKRS�IORRU�OD\RXW���7KH

OD\RXW�LV�GLVSOD\HG�DV�D�ZLQGRZ�FRQWDLQLQJ�LFRQ�¦EXWWRQV§�WR�UHSUHVHQW�HDFK�FRPSRQHQW

RQ� WKH� VKRS� IORRU� �)LJXUH� ���� � 'LIIHUHQW� LFRQV� LQGLFDWH� ZKHWKHU� D� FRPSRQHQW� LV� D� SDUW

JHQHUDWRU�� TXHXH�� RU� PDFKLQH� DJHQW�� � 7KH� XVHU� FOLFNV� RQ� DQ� LFRQ� WR� GHILQH� WKH

FRUUHVSRQGLQJ� DJHQW©V�FKDUDFWHULVWLFV�� �)RU�SDUW�JHQHUDWRU� DJHQWV�� WKH�XVHU�SURYLGHV�SDUW

DUULYDO�FKDUDFWHULVWLFV��D�SURFHVV�SODQ��DQG�SURFHVVLQJ�WLPH�GLVWULEXWLRQV� IRU�HDFK�VWHS� LQ

WKH� SURFHVV� SODQ�� � 7KH� XVHU� PXVW� DOVR� VSHFLI\� WKH� FDSDFLW\� RI� HDFK� TXHXH� DJHQW�� � $W

SUHVHQW�� PDFKLQH� DJHQWV� GR� QRW� UHTXLUH� DQ\� XVHU� LQSXWV�� � +RZHYHU�� DV� WKH� SURJUDP� LV

HQKDQFHG� WR� LQFOXGH�PRUH� IXQFWLRQV�� VRPH�XVHU�GHILQHG�PDFKLQH� FKDUDFWHULVWLFV�PD\�EH

UHTXLUHG�

)LJXUH�����5HSUHVHQWDWLRQ�RI�WKH�IDFWRU\�VKRS�IORRU

'XULQJ�D�VLPXODWLRQ�UXQ��WKH�*8,�GLVSOD\V�WKH�QXPEHU�RI�SDUWV�FXUUHQWO\�KHOG�E\

HDFK�DJHQW�� �7KLV�PDNHV�LW�SRVVLEOH�IRU� WKH�XVHU� WR�REVHUYH� WKH�DFFXPXODWLRQ�RI�SDUWV� LQ

TXHXHV�� DV�ZHOO� DV� WKH� VWDWXVHV�RI� WKH�PDFKLQH� DJHQWV�� �7KH�*8,�DOVR�GLVSOD\V� WKH� WRWDO

QXPEHU�RI�RXWSXWV�DQG�WKH�VLPXODWLRQ�GXUDWLRQ�

3URJUDP�2XWSXWV

,Q�DGGLWLRQ�WR�WKH�LQIRUPDWLRQ�GLVSOD\HG�E\�WKH�*8,��WKH�SURJUDP�JHQHUDWHV�D�WH[W

ILOH�FRQWDLQLQJ�D� ORJ�RI�SDUWV�SDVVHG�GXULQJ� WKH�VLPXODWLRQ�� �(DFK� OLQH� LQ� WKH�RXWSXW� ILOH

UHSUHVHQWV� WKH� SDVVLQJ� RI� D� VLQJOH� SDUW� IURP� RQH� DJHQW� WR� DQRWKHU�� � 7KH� OLQH� RI� WH[W

LQFOXGHV�GHWDLOV�VXFK�DV�WKH�VHQGHU�DJHQW��WKH�UHFLSLHQW�DJHQW��WKH�SDUW�,'�QXPEHU��WKH�WLPH

WKH�SDUW�DUULYHG�DW�WKH�VHQGHU��DQG�WKH�WLPH�WKH�SDUW�ZDV�SDVVHG���7KH�RXWSXW�ILOH�DOORZV�WKH

XVHU�WR�WUDFH�WKH�SDWKV�WDNHQ�E\�WKH�SDUWV�WKURXJK�WKH�VKRS�IORRU�

(;$03/(�6,08/$7,21�581

7KLV� VHFWLRQ� GHPRQVWUDWHV� WKH� FXUUHQW� FDSDELOLWLHV� RI� WKH� VLPXODWLRQ� VRIWZDUH�

6XSSRVH� WKH� XVHU� ZLVKHV� WR� VLPXODWH� D� VLPSOH� VKRS� IORRU� FRQWDLQLQJ� WZR� QRGHV� WKDW

SURFHVV�D�VLQJOH�SDUW�W\SH�LQ�VHTXHQFH���,Q�WKH�LQLWLDO�GLDORJ�ER[��)LJXUH�����WKH�XVHU�PXVW
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VSHFLI\� WKH� QXPEHU� RI� QRGHV� DQG� WKH� QXPEHU� RI� SDUW� W\SHV�� � 2QFH� WKLV� LQIRUPDWLRQ� LV

HQWHUHG�DQG�WKH�XVHU�FOLFNV�¦1H[W�§�WKH�SURJUDP�JHQHUDWHV�DQG�GLVSOD\V�D�GLDJUDP�RI�WKH

VKRS�IORRU�LQ�D�VHFRQG�GLDORJ�ER[��)LJXUH����

)LJXUH�����,QLWLDO�GLDORJ�ER[ )LJXUH�����6KRS�IORRU�GLDJUDP

5HG�EXWWRQ�ODEHOV�VHUYH�DV�YLVXDO�FXHV�IRU�WKH�XVHU�WR�HQWHU�VLPXODWLRQ�SDUDPHWHUV���7R�HGLW

DQ�DJHQW©V�FKDUDFWHULVWLFV��WKH�XVHU�FOLFNV�RQ�LWV�LFRQ�EXWWRQ���:KHQ�WKH�XVHU�FOLFNV�RQ�WKH

¦3DUW�*HQHUDWRU��§�EXWWRQ��WKH�IROORZLQJ�GLDORJ�ER[�DSSHDUV�

)LJXUH�����3DUDPHWHU�HQWU\�GLDORJ�IRU�SDUW�JHQHUDWRU�DJHQWV

7KH� ¦3DUW� *HQHUDWRU� 3DUDPHWHUV§� GLDORJ� DOORZV� WKH� XVHU� WR� HQWHU� ERWK� WKH� SDUW

DUULYDO�FKDUDFWHULVWLFV�DQG�WKH�SURFHVV�SODQ�DVVRFLDWHG�ZLWK�WKH�SDUW�JHQHUDWRU���7R�GHILQH

WKH� SDUW� DUULYDO� FRQVWUDLQWV�� WKH� XVHU� FOLFNV� WKH� ¦6HW� $UULYDO� 3DWWHUQ§� EXWWRQ�� � $� QHZ

ZLQGRZ�RSHQV��)LJXUH����� �7KH�XVHU�VHOHFWV�D�GLVWULEXWLRQ� W\SH�IURP�WKH�¦6HOHFW�$UULYDO

3DWWHUQ§� OLVW�� DQG� WKHQ� HQWHUV� WKH� XSSHU� DQG� ORZHU� ERXQGV� RI� WKH� DUULYDO� LQWHUYDO�� � 7KH

DUULYDO�FKDUDFWHULVWLFV�DUH�VWRUHG�ZKHQ�WKH�XVHU�FOLFNV�WKH�¦2.§�EXWWRQ�

7R�VHW�WKH�SURFHVV�SODQ��WKH�XVHU�FOLFNV�WKH�¦6HW�3URFHVV�3ODQ§�EXWWRQ�LQ�WKH�¦3DUW

*HQHUDWRU�3DUDPHWHUV§�GLDORJ���7KH�¦6HW�3URFHVV�3ODQ§�GLDORJ�RSHQV��)LJXUH�������7R�DGG

D� PDFKLQH� WR� WKH� SURFHVV� SODQ�� WKH� XVHU� KLJKOLJKWV� WKH� GHVLUHG� PDFKLQH� IURP� WKH

¦0DFKLQHV� $YDLODEOH§� OLVW� DQG� FOLFNV� WKH� ¦$GG§� EXWWRQ�� � 7KH� VHOHFWHG� PDFKLQH� QRZ

DSSHDUV�LQ�WKH�¦3URFHVV�3ODQ§�OLVW���7KLV�SURFHGXUH�LV�UHSHDWHG�XQWLO�WKH�XVHU�KDV�DGGHG�DOO

WKH�GHVLUHG�PDFKLQHV� WR� WKH�SURFHVV� SODQ�� �0DFKLQHV� FDQ�EH� UHPRYHG� IURP� WKH� SURFHVV



��

SODQ�LQ�D�VLPLODU�PDQQHU��WKH�XVHU�VHOHFWV�WKH�XQZDQWHG�PDFKLQH�IURP�WKH�¦3URFHVV�3ODQ§

OLVW��WKHQ�FOLFNV�WKH�¦5HPRYH§�EXWWRQ�

��

)LJXUH������$UULYDO�SDWWHUQ�GLDORJ )LJXUH������3URFHVV�SODQ�GLDORJ

,Q�DGGLWLRQ� WR� VSHFLI\LQJ� WKH�SURFHVV�SODQ�� WKH�XVHU�PXVW�HQWHU� WKH� WLPH� UHTXLUHG

IRU�HDFK�PDFKLQH�LQ�WKH�SODQ�WR�SURFHVV�WKH�SDUW���%\�FOLFNLQJ�RQ�WKH�QDPH�RI�D�PDFKLQH�LQ

WKH�¦3URFHVV�3ODQ§� OLVW�� WKH�XVHU�EULQJV�XS� D�¦6HW�3DWWHUQ§�GLDORJ�ER[�� �7KH�XVHU� HQWHUV

SURFHVVLQJ�WLPH�FKDUDFWHULVWLFV�LQ�WKH�VDPH�PDQQHU�DV�WKH�SDUW�DUULYDOV���7KLV�SURFHGXUH�LV

UHSHDWHG� XQWLO� HDFK�PDFKLQH� LQ� WKH� SURFHVV� SODQ� KDV� DQ� DVVRFLDWHG� SURFHVVLQJ� LQWHUYDO�

7KH�SURFHVV�SODQ� LV� VHW�RQFH� WKH�XVHU� FOLFNV� WKH�¦2.§�EXWWRQ� LQ� WKH�¦6HW�3URFHVV�3ODQ§

GLDORJ�� � $W� WKLV� SRLQW�� WKH� SDUW� JHQHUDWRU� LV� IXOO\� GHILQHG�� � ,I� WKHUH� DUH� PXOWLSOH� SDUW

JHQHUDWRUV��WKH�HQWLUH�SURFHGXUH�PXVW�EH�UHSHDWHG�XQWLO�HDFK�SDUW�JHQHUDWRU�LV�GHILQHG�

7KH�XVHU�PXVW�VSHFLI\�WKH�FDSDFLW\�RI�HDFK�TXHXH���:KHQ�D�TXHXH�LFRQ�EXWWRQ�LV

FOLFNHG��WKH�¦4XHXH�3DUDPHWHUV§�GLDORJ�DSSHDUV��)LJXUH�������7KLV�GLDORJ�ER[�SURPSWV�WKH

XVHU�WR�HQWHU�WKH�FDSDFLW\�RI�WKH�TXHXH�

)LJXUH������4XHXH�DJHQW�SDUDPHWHU�GLDORJ

:KHQ�WKH�VSHFLILFDWLRQV�IRU�D�VKRS�IORRU�DJHQW�DUH�HQWHUHG��WKH�WH[W�ODEHO�IRU�WKDW

DJHQW� EHFRPHV� JUHHQ�� � 2QFH� DOO� RI� WKH� WH[W� ODEHOV� DUH� JUHHQ�� LW� LV� SRVVLEOH� WR� UXQ� WKH

VLPXODWLRQ�E\�FOLFNLQJ�WKH�¦5XQ�6LPXODWLRQ§�EXWWRQ�

'XULQJ� D� VLPXODWLRQ� UXQ�� WKH� ODEHOV�DERYH� WKH� VKRS� IORRU� FRPSRQHQWV� UHIOHFW� WKH

QXPEHU�RI�SDUWV�KHOG�E\�HDFK�DJHQW���7KH�ODEHOV�DERYH�WKH�¦%DFN§�DQG�¦5XQ�6LPXODWLRQ§

EXWWRQV�GLVSOD\�WKH�WRWDO�RXWSXW�DQG�WRWDO�HODSVHG�WLPH��UHVSHFWLYHO\��� �7KH�VFUHHQ�EHORZ

�)LJXUH�����VKRZV�WKDW�WKH�SDUW�JHQHUDWRU�DJHQW�FXUUHQWO\�KROGV�QR�SDUWV��ZKLOH�HDFK�RI�WKH
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RWKHU�DJHQWV� LV�KROGLQJ�D�VLQJOH�SDUW�� �%RWK�PDFKLQHV�DUH� LQ� WKH�¦EXV\§�VWDWH�� �7KH� WRWDO

RXWSXW�DIWHU�DSSUR[LPDWHO\��������PLOOLVHFRQGV�����VHFRQGV��LV����XQLWV�

)LJXUH������7KH�VKRS�IORRU�GLDJUDP�GXULQJ�D�VLPXODWLRQ�UXQ

6WDWLVWLFV�VXFK�DV� WKURXJKSXW��DYHUDJH�ZDLWLQJ�WLPH��DQG�DYHUDJH�SURFHVVLQJ�WLPH

FDQ�EH�YLHZHG�E\�FOLFNLQJ�WKH�¦6WDWLVWLFV§�EXWWRQ�GXULQJ�D�VLPXODWLRQ�UXQ���7KH�VWDWLVWLFV

DUH�QRW�XSGDWHG�G\QDPLFDOO\��HDFK�WLPH�WKH�¦6WDWLVWLFV§�EXWWRQ�LV�SUHVVHG��WKH�¦6LPXODWLRQ

6WDWLVWLFV§�ER[�RIIHUV�D��¦VQDSVKRW§�RI�WKH�VKRS�IORRU�SHUIRUPDQFH��)LJXUH�����

7KH�SURJUDP�DOVR�RXWSXWV�D�WH[W�ILOH��)LJXUH�������7KLV�ILOH�FDQ�EH�DFFHVVHG�IURP

WKH�PDLQ� SURJUDP� GLUHFWRU\�� � (DFK� OLQH� LQ� WKH� WH[W� ILOH� GHVFULEHV� WKH� SDVVLQJ� RI� D� SDUW

EHWZHHQ�WZR�DJHQWV���7KH�FROXPQV�IURP�OHIW�WR�ULJKW�UHSUHVHQW�WKH�VHQGHU��UHFLSLHQW��SDUW

,'�QXPEHU��WLPH�RI�DUULYDO�DW�WKH�VHQGHU��DQG�WLPH�VHQW�

)LJXUH������6WDWLVWLFV�GLDORJ )LJXUH������/RJ�ILOH�RXWSXW
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7KH� IDFWRU\� VLPXODWLRQ� SURJUDP©V� VKRUWFRPLQJV� FDQ� EH� JURXSHG� LQWR� WKUHH

FDWHJRULHV�� JHQHUDO� VLPXODWLRQ� SUREOHPV�� DJHQW� IXQFWLRQ� SUREOHPV�� DQG� XVHU� LQWHUIDFH

SUREOHPV�

*HQHUDO�6LPXODWLRQ�3UREOHPV

• 7KH�VLPXODWLRQ� ODFNV�SURSHU�H[LW�FRQGLWLRQV�� �7KH�SURJUDP�VKRXOG�DOORZ� WKH�XVHU� WR

VSHFLI\� DQ� H[LW� FRQGLWLRQ�� VXFK� DV� D� VSHFLILF� VLPXODWLRQ� GXUDWLRQ� RU� RXWSXW� DPRXQW�

7KLV�FRXOG�EH�HDVLO\�LPSOHPHQWHG�E\�FKHFNLQJ�WKH�HODSVHG�VLPXODWLRQ�WLPH�RU�WKH�WRWDO

RXWSXW�RI�DOO�WKH�PDFKLQHV��UHVSHFWLYHO\�

• 7KH�VLPXODWLRQ�FDQQRW� UXQ�DW� IDVWHU� WKDQ�UHDO� WLPH�� �$W�SUHVHQW�� VLPXODWLRQ�UXQV�DUH

FDUULHG�RXW� LQ� UHDO� WLPH��D����� UDWLR�H[LVWV� EHWZHHQ�DFWXDO� WLPH�DQG�VLPXODWLRQ� WLPH�

7R�VLPXODWH�YHU\�ORQJ�SURFHVVLQJ�UXQV�LQ�D�SUDFWLFDO�IDVKLRQ�� WKH�SURJUDP�VKRXOG�EH

DEOH�WR�UXQ�DW�IDVWHU�WKDQ�UHDO�WLPH�

• 7KH� VLPXODWLRQ� FDQQRW� VDYH� IDFWRU\� FRQILJXUDWLRQV�� � 7KH� FXUUHQW� SURJUDP� GRHV� QRW

VXSSRUW�WKH�VDYLQJ�RU�ORDGLQJ�RI�IDFWRU\�VKRS�IORRU�FRQILJXUDWLRQV���$�QHZ�VKRS�IORRU

PXVW�EH�GHILQHG�EHIRUH� HYHU\� VLPXODWLRQ� UXQ�� � ,Q� WKH� IXWXUH�� WKH� DELOLW\� WR� VDYH� DQG

ORDG� FRQILJXUDWLRQV�ZLOO� EH� HVVHQWLDO�� SDUWLFXODUO\� IRU� XVHUV�ZKR� DUH�PRGHOLQJ� ODUJH

DQG�FRPSOH[�IDFWRU\�V\VWHPV�

$JHQW�)XQFWLRQ�3UREOHPV

• 7KH�VKRS�IORRU�DJHQWV�DUH�QRW�HTXLSSHG�WR�KDQGOH�VLWXDWLRQV�LQ�ZKLFK�PRUH�WKDQ�RQH

SDUW�LV�UHTXLUHG�WR�EHJLQ�D�SURFHVVLQJ�WDVN���7KLV�LV�QRW�YHU\�UHDOLVWLF��VLQFH�LW�LV�OLNHO\

WKDW� VRPH� DVVHPEO\� RSHUDWLRQV� UHTXLUH� VHYHUDO� GLIIHUHQW� SDUWV� DQG�RU�PRUH� WKDQ� RQH

SDUW� RI� WKH� VDPH� W\SH�� � %HFDXVH� PDFKLQH� DJHQWV� LQ� WKH� FXUUHQW� SURJUDP� DUH� YHU\

VLPSO\�GHILQHG��VWHSV�VKRXOG�EH�WDNHQ�WR�DOORZ�WKH�XVHU�WR�GHILQH�VSHFLILF�IXQFWLRQV�IRU

HDFK�PDFKLQH�DJHQW�� �)XUWKHUPRUH��TXHXH� DJHQWV�PXVW�EH�JLYHQ� WKH� DELOLW\� WR�FKHFN

WKH�W\SHV�RI�SDUWV�VWRUHG�LQ�WKHLU�YHFWRUV��VR�WKDW�WKH�SURSHU�FRPELQDWLRQV�RI�SDUWV�FDQ

EH�EXQGOHG�DQG�SDVVHG�WR�WKH�PDFKLQHV�IRU�SURFHVVLQJ�

• 0DFKLQH�DJHQWV�ODFN�WKH�DELOLW\�WR�FKHFN�WKH�VWDWXV�RI�IRUZDUG�TXHXHV�SULRU�WR�SXVKLQJ

SDUWV�� �&XUUHQWO\��PDFKLQH� DJHQWV� DXWRPDWLFDOO\�SXVK�SDUWV� WR� WKH�QH[W�TXHXH� LQ� WKH

SURFHVV�SODQ�� �7KLV�FDQ�UHVXOW� LQ�TXHXHV�RYHUIORZLQJ�� � ,Q� WKH� IXWXUH��PDFKLQH�DJHQWV

VKRXOG�SRVVHVV� WKH�DELOLW\� WR�FKHFN�WKH�VWDWXV�RI�IRUZDUG�TXHXHV��DQG�UHPDLQ�EXV\�LI

WKH�TXHXHV�DUH�LQHOLJLEOH�WR�UHFHLYH�SURFHVVHG�SDUWV�

• 6RPH� VKRS� IORRU� DJHQWV� GR� QRW� LPSOHPHQW� SXOO� UXOHV�� � 3XOO� UXOHV� DUH� FXUUHQWO\

LPSOHPHQWHG�EHWZHHQ�SDUW�JHQHUDWRUV�DQG�WKH�ILUVW�TXHXH�DJHQWV�LQ�HDFK�SURFHVV�SODQ�

7KHVH�TXHXH�DJHQWV�SXOO�SDUWV� IURP�SDUW� JHQHUDWRU�DJHQWV�� �0DFKLQH� DJHQWV�DUH� DOVR

FDSDEOH� RI� SXOOLQJ� SDUWV� IURP� WKHLU� TXHXH� DJHQWV�� � +RZHYHU�� TXHXH� DJHQWV� O\LQJ

IXUWKHU�DORQJ�WKH�SURFHVV�SODQ�GR�QRW�HPSOR\�SXOO�UXOHV���7KLV�IODZ�DULVHV�IURP�WKH�IDFW

WKDW� WKHVH� TXHXH� DJHQWV� PD\� UHFHLYH� SDUWV� IURP� PXOWLSOH� QRGHV�� � /RFDWLQJ� DQG

QRWLI\LQJ� WKHVH� QRGHV�� DV� ZHOO� DV� KDQGOLQJ� WKH� VXEVHTXHQW� SDVVLQJ� RI� SDUWV�� DUH

GLIILFXOW� DQG� LQHIILFLHQW� WDVNV�� � 1HYHUWKHOHVV�� PHWKRGV� IRU� IXOO\� LPSOHPHQWLQJ� SXOO

UXOHV�ZLOO�EH�QHFHVVDU\�WR�SURYLGH�WKH�XVHU�ZLWK�D�IOH[LEOH�GHFLVLRQ�VXSSRUW�WRRO�
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8VHU�,QWHUIDFH�3UREOHPV

• 7KH�*8,�GRHV�QRW�FKHFN�GLDORJ�ER[HV�IRU�HUURUV���7KH�*8,�GRHV�QRW�FXUUHQWO\�FKHFN

WKH� GLDORJ� ER[HV� IRU� YDOLG� SDUDPHWHUV�� �$V� D� UHVXOW�� LW� LV� SRVVLEOH� IRU� XVHUV� WR� HQWHU

SDUDPHWHUV�XQGHU�ZKLFK� WKH� VLPXODWLRQ�SURJUDP�FDQQRW� UXQ�� �)XWXUH�YHUVLRQV�RI� WKH

*8,�PXVW�SHUIRUP�HUURU�FKHFNLQJ�WR�HQVXUH�SURSHU�SDUDPHWHU�HQWU\�

• 3DUW� SDVVLQJ� UXOHV� DUH� FXUUHQWO\� KDUG�FRGHG� LQWR� WKH� SURJUDP�� � 7KH� IDFWRU\

VLPXODWLRQ� WRRO�FXUUHQWO\�PDNHV�XVH�RI�),)2��SXVK��DQG�SXOO� UXOHV� WR� VWRUH� DQG�SDVV

SDUWV�� �7R�PDNH� WKH�SURJUDP�PRUH�IOH[LEOH�DQG�XVHIXO�� WKH�XVHU�VKRXOG�EH�JLYHQ� WKH

RSWLRQ�RI�PDQXDOO\�VHOHFWLQJ�RU�GHILQLQJ�WKHVH�UXOHV�

• 6KRS� IORRU� SDUDPHWHUV� FDQQRW� EH� FKDQJHG� GXULQJ� D� VLPXODWLRQ� UXQ�� �&XUUHQWO\�� WKH

SDUDPHWHUV� HQWHUHG� SULRU� WR� WKH� EHJLQQLQJ� RI� WKH� VLPXODWLRQ� UHPDLQ� IL[HG� XQWLO� WKH

VLPXODWLRQ� WHUPLQDWHV�� �7KLV� OLPLWDWLRQ�SURKLELWV� WKH�XVHU� IURP�LPSRVLQJ�FKDQJHV�RQ

WKH�HQYLURQPHQW�VXFK�DV�PDFKLQH�IDLOXUHV�RU�DGGLWLRQV��FKDQJLQJ�TXHXH�FDSDFLWLHV��RU

YDULDWLRQV�LQ�SDUW�DUULYDO�RU�SURFHVVLQJ�LQWHUYDOV���,Q�WKH�IXWXUH��LW�ZLOO�EH�LPSRUWDQW�WR

DOORZ�WKH�XVHU�WR�PDNH�VXFK�FKDQJHV�LQ�WKH�PLGGOH�RI�D�VLPXODWLRQ�UXQ�

• 7KH�*8,� GRHV� QRW� FOHDUO\� LOOXVWUDWH� WKH� IORZ� RI� SDUWV� WKURXJK� WKH� VKRS� IORRU�� � 7KH

SDVVLQJ�RI�SDUWV�EHWZHHQ�DJHQWV�LV�YHU\�GLIILFXOW�IRU�WKH�XVHU�WR�GHWHFW��DV�WKH�*8,�GRHV

QRW�SURYLGH�DQ\�YLVXDO�FXHV�IRU�WKH�GLIIHUHQW�URXWHV�WKURXJK�WKH�VKRS�IORRU���7KH�*8,

VKRXOG�DOVR�EH�FDSDEOH�RI�GLVSOD\LQJ�RWKHU�LPSRUWDQW�VKRS�IORRU�SURSHUWLHV��LQFOXGLQJ

WKH�VWDWXV�RI�WKH�PDFKLQHV�DQG�TXHXHV�

$&.12:/('*(0(176

,�ZRXOG�OLNH�WR�WKDQN�'U��(GZDUG�/LQ�IRU�KLV�FRQVWDQW�SDWLHQFH�DQG�JXLGDQFH���,Q

DGGLWLRQ�� ,�ZRXOG� OLNH� WR� WKDQN�'U�� -HIIUH\�+HUUPDQQ� IRU�KLV�PDQ\� LQVLJKWIXO� LGHDV� DQG

VXJJHVWLRQV� IRU� WKH�SURMHFW�� �'U��.XWOXKDQ�(URO�RI� ,QWHOOLJHQW�$XWRPDWLRQ�� ,QFRUSRUDWHG�

GHVHUYHV� WKDQNV� IRU� SURYLGLQJ� XVHIXO� LQIRUPDWLRQ� DERXW� WKH� QXDQFHV� RI� WKH� &\EHOH

VRIWZDUH�
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$JUH��-���HW�DO���¦$XWRFRQILJXUDEOH�'LVWULEXWHG�&RQWURO�6\VWHPV�§��,6$'6�����6HFRQG

,QWHUQDWLRQDO�6\PSRVLXP�RQ�$XWRQRPRXV�'HFHQWUDOL]HG�6\VWHPV��$SULO�������

������3KRHQL[��$UL]RQD��86$���3URFHHGLQJV���/RV�$ODPLWRV��&$��,(((�&RPSXWHU

6RFLHW\�3UHVV�����������������

%DODVXEUDPDQLDQ�6��DQG�1RUULH�'�+���¦$�0XOWL�$JHQW�,QWHOOLJHQW�'HVLJQ�6\VWHP

,QWHJUDWLQJ�0DQXIDFWXULQJ�DQG�6KRS�)ORRU�&RQWURO�§���3URFHHGLQJV�RI�)LUVW

,QWHUQDWLRQDO�&RQIHUHQFH�RQ�0XOWL�$JHQW�6\VWHPV��,&0$6�
�����6DQ�)UDQFLVFR�

&DOLIRUQLD��-XQH�������������������

%UDGVKDZ��-HIIUH\��HG���6RIWZDUH�$JHQWV���$$$,�3UHVV�0,7�3UHVV�������

&KHQJ��=���&DSUHW]��0���DQG�0LQHWDGD�2VDQR���¦$�0RGHO�IRU�1HJRWLDWLRQ�$PRQJ�$JHQWV

%DVHG�RQ�WKH�7UDQVDFWLRQ�$QDO\VLV�7KHRU\�§��,6$'6�����6HFRQG�,QWHUQDWLRQDO

6\PSRVLXP�RQ�$XWRQRPRXV�'HFHQWUDOL]HG�6\VWHPV��$SULO��������������3KRHQL[�

$UL]RQD��86$���3URFHHGLQJV���/RV�$ODPLWRV��&$��,(((�&RPSXWHU�6RFLHW\�3UHVV�

���������������

&UDLJ��'RQDOG���'LVFUHWH�(YHQW�6LPXODWLRQ�3DJH���0HPRULDO�8QLYHUVLW\�RI�1HZIRXQGODQG�

��-XO\���������KWWS���ZZZ�FV�PXQ�FD�aGRQDOG�PVF�QRGH���KWPO!

)XONHUVRQ��%���DQG�9DQ�3DUXQDN���¦7KH�/LYLQJ�)DFWRU\��$SSOLFDWLRQV�RI�$UWLILFLDO�/LIH�WR

0DQXIDFWXULQJ�§�,6$'6�����6HFRQG�,QWHUQDWLRQDO�6\PSRVLXP�RQ�$XWRQRPRXV

'HFHQWUDOL]HG�6\VWHPV��$SULO��������������3KRHQL[��$UL]RQD��86$���3URFHHGLQJV�

/RV�$ODPLWRV��&$��,(((�&RPSXWHU�6RFLHW\�3UHVV�����������������

+DPLOWRQ��-RKQ�$���-U���1DVK��'DYLG�DQG�8GR�:��3RRFK���'LVWULEXWHG�6LPXODWLRQ���%RFD

5DWRQ��)/��&5&�3UHVV�������

-HQQLQJV��1���DQG�0LFKDHO�-��:RROGULGJH��HG���$JHQW�7HFKQRORJ\�)RXQGDWLRQV�

$SSOLFDWLRQV��DQG�0DUNHWV���6SULQJHU�9HUODJ�������

.DVVLFLHK��6XOHLPDQ�.���5DYLQGHU��+��9���DQG�6WHYHQ�$��<RXUVWRQH���¦$�'HFLVLRQ�6XSSRUW

6\VWHP�IRU�WKH�-XVWLILFDWLRQ�RI�&RPSXWHU�,QWHJUDWHG�0DQXIDFWXULQJ�§

0DQXIDFWXULQJ�'HFLVLRQ�6XSSRUW�6\VWHPV��������

.ULVKQDPXUWK\��0���-D\DVKDQNDU��5����DQG�'RQ�7��3KLOOLSV���¦$�*HQHUDOL]HG�&RVW�$QDO\VLV

6\VWHP�IRU�0DQXIDFWXULQJ�6LPXODWLRQ�§��0DQXIDFWXULQJ�'HFLVLRQ�6XSSRUW

6\VWHPV��������

1DJHO��5��DQG�5��'RYH���¦��VW�&HQWXU\�0DQXIDFWXULQJ�(QWHUSULVH�6WUDWHJ\��$Q�,QGXVWU\�

/HG�9LHZ�§��,DFRFFD�,QVWLWXWH��/HKLJK�8QLYHUVLW\�������
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$SSHQGL[��3URJUDP�'RFXPHQWDWLRQ



��

SXEOLF FODVV )DFWRU\6LPXODWLRQ�

'HVFULSWLRQ &RQWDLQV WKH PDLQ PHWKRG IRU WKH VLPXODWLRQ SURJUDP� 6WDUWV XS &\EHOH�

FUHDWHV 7KH'LVSOD\$JHQW� DQG RSHQV WKH ILUVW GLDORJ ER[�

&RQVWUXFWRUV 1R FRQVWUXFWRUV�

0HWKRGV 3XEOLF VWDWLF YRLG PDLQ�6WULQJ DUJV>@�

6WDUWV XS &\EHOH� FUHDWHV WKH ORJ ILOH� DQG FUHDWHV

7KH'LVSOD\$JHQW� &UHDWHV DQG RSHQV DQ LQVWDQFH RI WKH

6HWXS� GLDORJ ER[�

SXEOLF FODVV 7KH'LVSOD\$JHQW LPSOHPHQWV ,$,+DQGOHU

'HVFULSWLRQ
7KH'LVSOD\$JHQW XVHV LQIRUPDWLRQ IURP WKH JUDSKLFDO XVHU LQWHUIDFH WR

FUHDWH WKH RWKHU IDFWRU\ DJHQWV� 7KH 7KH'LVSOD\$JHQW FODVV DOVR FRQWDLQV

PHWKRGV IRU VWDUWLQJ DQG HQGLQJ WKH VLPXODWLRQ�

&RQVWUXFWRUV 3XEOLF 7KH'LVSOD\$JHQW�6WULQJ WLWOH�

6XEVFULEHV 7KH'LVSOD\$JHQW WR ¦VHWXS§ DQG ¦WHUPLQDWH§

PHVVDJHV�

0HWKRGV 3XEOLF YRLG GUDZ6HWXS��,$,(YHQW HY�

7KH PHWKRG GUDZ6HWXS� LV WKH FDOOEDFN IXQFWLRQ IRU ¦VHWXS§

PHVVDJHV� &UHDWHV DQG RSHQV DQ LQVWDQFH RI WKH 6HWXS� GLDORJ ER[�
3XEOLF VWDWLF YRLG PDNH$JHQWV�9HFWRU SDUW9HFWRU�

9HFWRU TXHXH9HFWRU�

&UHDWHV WKH 3DUW*HQHUDWRU� 7KH4XHXH� DQG 7KH0DFKLQH

DJHQWV� 3DUW*HQHUDWRU DJHQWV DUH FUHDWHG IURP WKH 3DUW*HQ

REMHFWV FRQWDLQHG LQ SDUW9HFWRU� 7KH4XHXH DJHQWV DUH FUHDWHG

IURP 4XHXH2EMHFW REMHFWV FRQWDLQHG LQ TXHXH9HFWRU� 2QH

7KH0DFKLQH DJHQW LV FUHDWHG IRU HYHU\ 7KH4XHXH DJHQW�
SXEOLF VWDWLF YRLG DGG7R/LVW�LQW W\SH�

&RXQWV WKH QXPEHU RI DJHQWV FUHDWHG� ,I DOO RI WKH DJHQWV KDYH EHHQ

FUHDWHG� DGG7R/LVW EURDGFDVWV WKH ¦EHJLQ§ PHVVDJH WR WKH

3DUW*HQHUDWRU DJHQWV�
SXEOLF YRLG WHUPLQDWH�,$,(YHQW HY�

7HUPLQDWHV WKH VLPXODWLRQ� &ORVHV WKH ORJ ILOH� UHSRUWV ILQDO
SURGXFWLRQ VWDWLVWLFV� DQG WHUPLQDWHV &\EHOH�
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SXEOLF FODVV 3DUW*HQHUDWRU LPSOHPHQWV ,$,+DQGOHU

'HVFULSWLRQ ,QVWDQFHV RI WKH 3DUW*HQHUDWRU FODVV DUH DJHQWV WKDW PDQDJH WKH FUHDWLRQ

DQG GLVWULEXWLRQ RI 3DUW REMHFWV� (DFK 3DUW*HQHUDWRU LV GHGLFDWHG WR D

XQLTXH SDUW W\SH� ,W LV DVVXPHG WKDW HYHU\ 3DUW REMHFW RI D SDUWLFXODU W\SH

ZLOO IROORZ WKH VDPH SURFHVV SODQ�

&RQVWUXFWRUV SXEOLF 3DUW*HQHUDWRU�6WULQJ O� 3DUW*HQ SDUW*HQ�

6HWV WKH SDUDPHWHUV IRU D QHZ 3DUW*HQHUDWRU XVLQJ WKH

LQIRUPDWLRQ FRQWDLQHG ZLWKLQ D 3DUW*HQ REMHFW� (VWDEOLVKHV WKH

SURFHVV SODQ DQG WKH SUREDELOLW\ GLVWULEXWLRQ RI SDUW DUULYDO WLPHV�

,QFOXGHV D 9HFWRU RI LQILQLWH FDSDFLW\ IRU KROGLQJ QHZ 3DUW REMHFWV

DV WKH\ DUH FUHDWHG� 6XEVFULEHV WR ¦FKHFN3ODQ�§ ¦S5HTXHVW�§

DQG ¦EHJLQ§ PHVVDJHV VSHFLILF WR WKH 3DUW*HQHUDWRU©V ,'

QXPEHU�

0HWKRGV SXEOLF YRLG EHJLQ�,$,(YHQW HY�

5HVSRQGV WR WKH ¦EHJLQ§ PHVVDJH VHQW E\ 7KH'LVSOD\$JHQW�

6HWV WKH LQLWLDO UHDO WLPHU WR EHJLQ SDUW FUHDWLRQ�
SXEOLF YRLG 0DNH1HZ3DUW�,$,(YHQW HY�

7KLV PHWKRG FUHDWHV D QHZ 3DUW REMHFW� 7KH 3DUW REMHFW LV

DVVLJQHG DQ ,' QXPEHU DQG DGGHG WR WKH 3DUW 9HFWRU� 7KH PHWKRG

WKHQ TXHULHV WKH ILUVW TXHXH LQ WKH SURFHVV SODQ IRU DYDLODELOLW\� 6HWV D
UHDO WLPHU WKDW DOORZV WKH PHWKRG WR UHSHDW LWVHOI UHFXUVLYHO\�

SXEOLF YRLG XSGDWH�,$,(YHQW HY� WKURZV ,2([FHSWLRQ

6HQGV RU KROGV D 3DUW REMHFW EDVHG RQ WKH VWDWXV RI WKH ILUVW TXHXH LQ

WKH SURFHVV SODQ� ,I WKH TXHXH LV DYDLODEOH� XSGDWH VHQGV WKH ILUVW SDUW

LQ WKH 3DUW 9HFWRU� LI WKH TXHXH LV XQDYDLODEOH� XSGDWH KROGV WKH

3DUW REMHFW�
SXEOLF YRLG FKHFN3ODQ�,$,(YHQW HY�

$FFHSWV LQTXLULHV IURP 7KH0DFKLQH DJHQWV WR LGHQWLI\ WKH QH[W

QRGH LQ D 3DUW REMHFW©V SURFHVV SODQ� 8VLQJ D SURFHVV LQGLFDWRU

FRQWDLQHG ZLWKLQ WKH 3DUW REMHFW� FKHFN3ODQ ORFDWHV WKH 3DUW

REMHFW©V FXUUHQW VWDWXV UHODWLYH WR WKH SURFHVV SODQ�



��

SXEOLF FODVV 7KH4XHXH LPSOHPHQWV ,$,+DQGOHU

'HVFULSWLRQ 5HFHLYHV DQG VWRUHV LQFRPLQJ SDUWV IRU WKH DVVRFLDWHG PDFKLQH DJHQW�

&RQVWUXFWRUV 3XEOLF 7KH4XHXH�6WULQJ QDPH� 4XHXH2EMHFW

TXHXH2EMHFW�

6HWV WKH SDUDPHWHUV IRU D QHZ TXHXH DJHQW� ZLWK TXHXH2EMHFW DV D

WHPSODWH� 6XEVFULEHV WR T6WDWXV� QHZ3DUW� DQG P5HTXHVW

PHVVDJHV VSHFLILF WR WKH TXHXH©V ,' QXPEHU�

0HWKRGV SXEOLF YRLG UHSO\�,$,(YHQW HY�

5HWXUQV WKH FXUUHQW TXHXH VWDWXV �IXOO RU DYDLODEOH� WR WKH SUHYLRXV VWHS
LQ WKH SURFHVV SODQ�

SXEOLF V\QFKURQL]HG YRLG QHZ3DUW�,$,(YHQW HY�

5HFHLYHV D QHZ SDUW IURP D SDUW JHQHUDWRU DJHQW DQG VWRUHV LW LQ D
TXHXH YHFWRU� 4XHULHV WKH VWDWXV RI WKH DVVRFLDWHG PDFKLQH DJHQW�

SXEOLF YRLG VHQG3DUW�,$,(YHQW HY� WKURZV ,2([FHSWLRQ

9HULILHV WKH VWDWXV RI WKH PDFKLQH� WKHQ SDVVHV D SDUW WR WKH PDFKLQH
IRU SURFHVVLQJ� &ROOHFWV VRPH SURGXFWLRQ VWDWLVWLFV�

SXEOLF FODVV 7KH0DFKLQH LPSOHPHQWV ,$,+DQGHU

'HVFULSWLRQ 6LPXODWHV PDFKLQH IXQFWLRQV VXFK DV SDUW UHWULHYDO IURP WKH TXHXH DQG SDUW

SURFHVVLQJ�

&RQVWUXFWRUV SXEOLF 7KH0DFKLQH�6WULQJ QDPH�

6HWV WKH SDUDPHWHUV IRU D QHZ PDFKLQH ZLWK QDPH DV DQ ,' QXPEHU�

6XEVFULEHV WR P6WDWXV� SURFHVV� DQG VHQG1H[W PHVVDJHV

VSHFLILF WR WKH ,' QXPEHU�

0HWKRGV SXEOLF YRLG UHSO\�,$,(YHQW HY�

5HWXUQV WKH FXUUHQW PDFKLQH VWDWXV WR WKH TXHXH�
SXEOLF YRLG JHW3DUW�,$,(YHQW HY� WKURZV ,2([FHSWLRQ

5HFHLYHV D QHZ SDUW IURP WKH TXHXH� $GGV WKH SDUW WR D YHFWRU� DQG

VHWV WKH FXUUHQW VWDWXV RI WKH PDFKLQH WR ¦EXV\�§ 4XHULHV WKH 3DUW
*HQHUDWRU DJHQW IRU WKH QH[W QRGH LQ WKH SURFHVV SODQ�

SXEOLF V\QFKURQL]HG YRLG SURFHVV �,$,(YHQW HY�

*DWKHUV SDUW SURFHVVLQJ WLPH LQIRUPDWLRQ� &UHDWHV DQG VHWV D UHDO
WLPHU DFFRUGLQJ WR XVHU�GHILQHG FRQVWUDLQWV VWRUHG LQ WKH 3DUW
*HQHUDWRU�

SXEOLF YRLG VHQG1H[W�,$,(YHQW HY� WKURZV ,2([FHSWLRQ

6HQGV WKH ILQLVKHG SDUW WR WKH QH[W VWHS LQ WKH SURFHVV SODQ� &ROOHFWV
VRPH SURGXFWLRQ VWDWLVWLFV DQG VHWV WKH PDFKLQH VWDWXV WR ¦LGOH�§
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SXEOLF FODVV 3DUW

'HVFULSWLRQ 3DUW LV D FODVV WKDW GHILQHV WKH DWWULEXWHV RI 3DUW REMHFWV� LQFOXGLQJ GDWD WKDW

DUH UHTXLUHG E\ HYHU\ FRPSRQHQW LQ WKH VLPXODWLRQ�

&RQVWUXFWRUV SXEOLF 3DUW�LQW W�

&UHDWHV DQ LQVWDQFH RI WKH 3DUW FODVV ZLWK SDUW W\SH W�
SXEOLF 3DUW�6WULQJ S�6WULQJ LQ�6WULQJ RXW�LQW W�LQW L�

&UHDWHV DQ LQVWDQFH RI WKH 3DUW FODVV ZLWK SDUW ,' S� WLPH�LQ VWDPS

LQ� WLPH�RXW VWDPS RXW� SDUW W\SH W� DQG LQGH[ YDOXH L�

0HWKRGV SXEOLF YRLG DVVLJQ3DUW,G��

$VVLJQV D SDUW ,' QXPEHU WR WKH 3DUW REMHFW� ,' QXPEHUV DUH

LQFUHPHQWHG DQG DVVLJQHG DV 3DUW REMHFWV DUH FUHDWHG�

SXEOLF FODVV 3DUW*HQ

'HVFULSWLRQ
7KH 3DUW*HQ FODVV GHILQHV WKH DWWULEXWHV RI 3DUW*HQ REMHFWV� 7KH

FKDUDFWHULVWLFV RI 3DUW*HQ REMHFWV� LQ WXUQ� DUH XVHG WR GHILQH

3DUW*HQHUDWRU DJHQWV�

&RQVWUXFWRUV SXEOLF 3DUW*HQ�LQW L�

&UHDWHV DQ LQVWDQFH RI WKH 3DUW*HQ FODVV FRQWDLQLQJ DQ ,' QXPEHU L

DQG D 9HFWRU RI SUREDELOLW\ GLVWULEXWLRQ SDUDPHWHUV�

0HWKRGV SXEOLF YRLG VHW3ODQ�6WULQJ>@ SODQ�

(VWDEOLVKHV D SURFHVV SODQ IRU WKH 3DUW*HQ REMHFW� 7KH SURFHVV SODQ

LV SDVVHG WR VHW3ODQ IURP WKH *8, YLD WKH SODQ DUUD\�
SXEOLF YRLG VHW7LPHV�LQW LQGH[� LQW>@ D�

$GGV HOHPHQWV WR D 9HFWRU RI SUREDELOLW\ GLVWULEXWLRQ SDUDPHWHUV�

(DFK HOHPHQW FRQWDLQV DQ DUUD\ RI LQWHJHUV DQG UHSUHVHQWV WKH
GLVWULEXWLRQ RI SURFHVVLQJ WLPHV DW HDFK VWHS LQ WKH SURFHVV SODQ�

SXEOLF FODVV 4XHXH2EMHFW

'HVFULSWLRQ
7KH 4XHXH2EMHFW FODVV GHILQHV WKH DWWULEXWHV RI 4XHXH2EMHFW REMHFWV�

4XHXH2EMHFW REMHFWV DUH XVHG DV WHPSODWHV IRU FUHDWLQJ 7KH4XHXH DJHQWV�

&RQVWUXFWRUV SXEOLF 4XHXH2EMHFW�LQW L�

&UHDWHV DQ LQVWDQFH RI WKH 4XHXH2EMHFW FODVV ZLWK ,' QXPEHU L

DQG D TXHXH FDSDFLW\ RI ��

0HWKRGV SXEOLF YRLG VHW&DSDFLW\�LQW F�

6HWV WKH FDSDFLW\ RI WKH TXHXH WR F�
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SXEOLF FODVV 7LPH.HHSHU

'HVFULSWLRQ 7LPH.HHSHU UHFRUGV WKH HODSVHG WLPH RI WKH VLPXODWLRQ� 7KLV LQIRUPDWLRQ

FDQ EH LPSULQWHG DV D WLPH VWDPS RQ D 3DUW REMHFW�

&RQVWUXFWRUV 1R FRQVWUXFWRUV�

0HWKRGV SXEOLF VWDWLF 6WULQJ VWDPS��

5HWXUQV WKH HODSVHG WLPH RI WKH VLPXODWLRQ �LQ PLOOLVHFRQGV� DV D
6WULQJ�

SXEOLF FODVV 0HVVHQJHU

'HVFULSWLRQ
7KH 0HVVHQJHU FODVV FRQWDLQV PHWKRGV WKDW VWUHDPOLQH WKH PHVVDJH�SDVVLQJ

UHTXLUHG IRU LPSOHPHQWLQJ SXVK DQG SXOO UXOHV EHWZHHQ WKH YDULRXV VLPXODWLRQ
FRPSRQHQWV�

&RQVWUXFWRUV 1R FRQVWUXFWRUV�

0HWKRGV SXEOLF VWDWLF YRLG TXHU\�6WULQJ VHQGHU� 6WULQJ UHFLSLHQW�

6HQGV D PHVVDJH IURP VHQGHU WR UHFLSLHQW TXHU\LQJ WKH FXUUHQW

VWDWXV RI WKH UHFLSLHQW TXHXH RU PDFKLQH�
SXEOLF VWDWLF YRLG UHVSRQG�6WULQJ VHQGHU� 6WULQJ

UHFLSLHQW� 6WULQJ VWDWXV�

6HQGV D PHVVDJH IURP VHQGHU WR UHFLSLHQW FRQWDLQLQJ WKH

FXUUHQW VWDWXV RI VHQGHU�
SXEOLF VWDWLF YRLG FKHFN3ODQ�6WULQJ VHQGHU� 6WULQJ

UHFLSLHQW� VWULQJ LQGH[�

6HQGV D PHVVDJH IURP VHQGHU WR UHFLSLHQW UHTXHVWLQJ

LQIRUPDWLRQ DERXW D 3DUW REMHFW DW VWHS LQGH[ LQ WKH SURFHVV SODQ�

SXEOLF FODVV 'LVSDWFKHU

'HVFULSWLRQ
&RQWDLQV D PHWKRG IRU SDVVLQJ 3DUW REMHFW GDWD IURP RQH IDFWRU\ FRPSRQHQW

WR DQRWKHU�

&RQVWUXFWRUV 1R FRQVWUXFWRUV�

0HWKRGV SXEOLF VWDWLF YRLG VHQG7R1H[W�6WULQJ GHVW� 6WULQJ ,'� LQW

W� LQW L�

3DVVHV WKH SDUW ,' �,'�� WKH SDUW W\SH �W�� DQG WKH FXUUHQW SURFHVV

LQGH[ QXPEHU �L� WR DJHQW GHVW�
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SXEOLF FODVV 7UDFH

'HVFULSWLRQ
7KH 7UDFH FODVV FRQWDLQV PHWKRGV IRU FUHDWLQJ� ZULWLQJ WR� DQG FORVLQJ D

)LOH:ULWHU REMHFW�

&RQVWUXFWRUV 1R FRQVWUXFWRUV�

0HWKRGV SXEOLF VWDWLF YRLG FUHDWH�6WULQJ ILOHQDPH� WKURZV

,2([FHSWLRQ

&UHDWHV DQG DWWDFKHV D )LOH:ULWHU REMHFW WR D QHZ ILOH FDOOHG

ILOHQDPH�
SXEOLF VWDWLF YRLG SXW�6WULQJ VHQGHU� 6WULQJ UHFLSLHQW�

6WULQJ SDUW,G� 6WULQJ WLPH,Q� 6WULQJ WLPH2XW� WKURZV

,2([FHSWLRQ

$GGV D OLQH RI WH[W WR WKH RXWSXW ILOH HYHU\ WLPH D SDUW LV WUDQVIHUUHG
IURP RQH IDFWRU\ FRPSRQHQW WR DQRWKHU� 7KH WH[W LQFOXGHV WKH QDPH

RI WKH VHQGHU �VHQGHU�� WKH QDPH RI WKH UHFLSLHQW �UHFLSLHQW��

WKH SDUW ,' QXPEHU �SDUW,G�� WKH WLPH WKH SDUW ZDV UHFHLYHG E\ WKH

VHQGHU �WLPH,Q�� DQG WKH SDUW WKH WLPH ZDV VHQW �WLPH2XW��
SXEOLF VWDWLF YRLG HQG�� WKURZV ,2([FHSWLRQ

&ORVHV WKH )LOH:ULWHU REMHFW�

SXEOLF FODVV 5DQGRP1XPEHUV

'HVFULSWLRQ
$ XQLIRUPO\ GLVWULEXWHG UDQGRP QXPEHU JHQHUDWRU�

&RQVWUXFWRUV SXEOLF 5DQGRP1XPEHUV�LQW>@ SDUDPV�

&UHDWHV DQ LQVWDQFH RI WKH 5DQGRP FODVV� 7KH VHHG YDOXH IRU WKH

UDQGRP QXPEHU JHQHUDWRU LV GHULYHG IURP LQIRUPDWLRQ FRQWDLQHG

ZLWKLQ WKH SDUDPV DUUD\� 7KH SDUDPV DUUD\ WDNHV WKH IRUP ^D�E�F`�

ZKHUH D LV WKH W\SH RI GLVWULEXWLRQ� E LV WKH ORZHU ERXQG� DQG F LV WKH
XSSHU ERXQG�

0HWKRGV SXEOLF GRXEOH VDPSOH��

5HWXUQV D UDQGRP QXPEHU� 5DQGRP QXPEHUV UHWXUQHG E\ WKH

5DQGRP1XPEHUV FODVV DUH XQLIRUPO\ GLVWULEXWHG EHWZHHQ WKH ORZHU

DQG XSSHU ERXQGV VSHFLILHG LQ WKH SDUDPV DUUD\�
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SXEOLF FODVV 'LVSOD\&RXQW

'HVFULSWLRQ
&RQWDLQV D PHWKRG IRU XSGDWLQJ FRXQWHU ODEHOV LQ WKH 6HWXS� GLDORJ ZLQGRZ�

&RQVWUXFWRUV 1R FRQVWUXFWRUV�

0HWKRGV SXEOLF VWDWLF YRLG VHQG&RXQW7R'LVSOD\�6WULQJ QDPH�

LQW LG� LQW FRXQW�

3DVVHV QDPH� LG� DQG FRXQW WR WKH 6HWXS� GLDORJ ZLQGRZ E\

EURDGFDVWLQJ D PHVVDJH WR ¦FRXQW�§
SXEOLF FODVV 6WDWLVWLFV

'HVFULSWLRQ
7KH 6WDWLVWLFV FODVV FRQWDLQV PHWKRGV IRU FRPSXWLQJ SURGXFWLRQ

VWDWLVWLFV VXFK DV DYHUDJH SDUW ZDLWLQJ WLPH� DYHUDJH SDUW SURFHVVLQJ WLPH� DQG
WKURXJKSXW�

&RQVWUXFWRUV 1R FRQVWUXFWRUV�

0HWKRGV SXEOLF VWDWLF YRLG FRXQW7RWDO3DUWV��

,QFUHPHQWV WKH WRWDO QXPEHU RI SDUWV SURGXFHG E\ WKH 3DUW*HQHUDWRU
DJHQWV�

SXEOLF VWDWLF YRLG FRXQW4XHXH3DUWV��

,QFUHPHQWV WKH WRWDO QXPEHU RI SDUWV UHFHLYHG E\ 7KH4XHXH DJHQWV�
SXEOLF VWDWLF YRLG FRXQW)LQLVKHG3DUWV��

,QFUHPHQWV WKH WRWDO QXPEHU RI RXWSXWV IURP WKH IDFWRU\ PRGHO�
SXEOLF VWDWLF YRLG DGG4XHXH7LPH�6WULQJ WLPH,Q�

6WULQJ WLPH2XW�

&DOFXODWHV WKH LQWHUYDO LQ PLOOLVHFRQGV EHWZHHQ WLPH2XW DQG

WLPH,Q� $GGV WKLV YDOXH WR WKH WRWDO DPRXQW RI WLPH VSHQW E\ SDUWV

LQ DOO TXHXHV�
SXEOLF VWDWLF YRLG DGG0DFKLQH7LPH�6WULQJ WLPH,Q�

6WULQJ WLPH2XW�

&DOFXODWHV WKH LQWHUYDO LQ PLOOLVHFRQGV EHWZHHQ WLPH2XW DQG

WLPH,Q� $GGV WKLV YDOXH WR WKH WRWDO DPRXQW RI WLPH VSHQW E\ SDUWV

LQ DOO PDFKLQHV�
SXEOLF VWDWLF IORDW DYHUDJH:DLW��

5HWXUQV WKH UDWLR RI WKH WRWDO TXHXH WLPH �WLPH,Q4XHXH� WR WKH WRWDO

QXPEHU RI SDUWV TXHXHG GXULQJ WKH VLPXODWLRQ �TXHXH3DUWV��
SXEOLF VWDWLF IORDW DYHUDJH3URFHVVLQJ��

5HWXUQV WKH UDWLR RI WKH WRWDO PDFKLQH WLPH �WLPH,Q0DFKLQH� WR WKH

WRWDO QXPEHU RI ILQLVKHG SDUWV �ILQLVKHG3DUWV��
SXEOLF VWDWLF IORDW WKURXJKSXW�6WULQJ WLPH�

5HWXUQV WKH UDWLR RI ILQLVKHG SDUWV WR VLPXODWLRQ WLPH�


