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$�VLPXODWLRQ�SURJUDP�KDV�EHHQ�GHYHORSHG�DV�D�GHVLJQ�DQG�RSWLPLVDWLRQ�DLG�IRU�WKH� LQWHJUDO� IRUPLQJ�

SURFHVV�RI�79�VFUHHQV��7KH�SURJUDP�FRQVLVWV�RI�PRGXOHV� WKDW�DOORZ�IRU�IXOO��'�VLPXODWLRQV�RI�VSRXW�DQG�

JREEHU��JRE�IRUPLQJ��SUHVVLQJ��FRROLQJ�DQG�DQQHDOLQJ��7KH�PRGXOHV�DUH�EDVHG�RQ�WKH�ILQLWH�HOHPHQW�PHWKRG��

LQ�ZKLFK�DGYDQFHG�WHFKQLTXHV�KDYH�EHHQ�HPSOR\HG�WR�PRGHO�WKH�JODVV�IUHH�VXUIDFHV�DQG�WKH�PRYLQJ�REMHFWV�

�H�J���WKH�JREEHU��VSDQNHU�DQG�SOXQJHU��ZKLOH�NHHSLQJ�WKH�FRPSXWDWLRQ�WLPHV�DW�DQ�DFFHSWDEOH�OHYHO��2WKHU�

IHDWXUHV�LQFOXGH�WKHUPDO�HIIHFWV��LQFOXGLQJ�UDGLDWLRQ��LQ�ERWK�WKH�JODVV�DQG�WKH�WRROV��WHPSHUDWXUH�GHSHQGHQW�

PDWHULDO�SURSHUWLHV��VXFK�DV�WKH�JODVV�YLVFRVLW\��DQG�WKHUPDO�VWUHVVHV��,QWHUDFWLRQ�EHWZHHQ�PRGXOHV�PDNHV�LW�

SRVVLEOH� WR� LPSRVH� WKH� UHVXOWLQJ� WKHUPDO� VWDWH� RI� WKH� WRROV� IURP� D� F\FOH� DV� WKH� LQLWLDO� FRQGLWLRQ� IRU� D�

VXEVHTXHQW�F\FOH��7KH�SURJUDP�FDQ�EH�XVHG�WR�VLPXODWH�WKH�79�VFUHHQ�SUHVVLQJ�SURFHVV�DV�D�ZKROH��RU�IRFXV�

RQ�D�SDUWLFXODU�VWHS�RI�WKH�SURFHVV�WKDW�QHHGV�WR�EH�RSWLPLVHG��

,QWURGXFWLRQ�

7KH� UHTXLUHPHQWV� DQG� WROHUDQFHV� RQ� WKH� TXDOLW\� RI� JODVV� SURGXFWV� DUH� EHFRPLQJ�
LQFUHDVLQJO\�VWULQJHQW��$V�WKH�TXDOLW\�RI�JODVV�SURGXFWV�LV�GHWHUPLQHG�WR�D�ODUJH�H[WHQW�E\�WKHLU�
IRUPLQJ�SURFHVVHV��WKH�GHVLJQ�DQG�RSWLPLVDWLRQ�RI�PRXOGV�DQG�IRUPLQJ�SURFHVVHV�EHFRPHV�
PRUH�DQG�PRUH�FULWLFDO��7KHUHIRUH��FRPSXWHU�VLPXODWLRQ�WRROV�KDYH�EHHQ�GHYHORSHG�WR�DVVLVW�
LQ� LPSURYLQJ� WKH� JODVV� IRUPLQJ� SURFHVVHV�� )RU� LQVWDQFH�� IRU� WKH� SURGXFWLRQ� RI� 79�SDQHOV��
VLPXODWLRQ�VRIWZDUH�KHOSV�WKH�PDQXIDFWXUHU�WR�PHHW�WKH�UHTXLUHPHQWV�ZLWK�UHVSHFW�WR�SDQHO�
JHRPHWU\� �H�J��� LQQHU� DQG� RXWHU� FXUYDWXUH�� DQG� VWUHQJWK� �H�J��� WKH� LQIOXHQFH� RI� UHVLGXDO�
VWUHVVHV��� ,W� KDV� EHHQ� UHFRJQLVHG� E\� 79�SDQHO� PDQXIDFWXUHUV� DQG� VLPXODWLRQ� VRIWZDUH�
GHYHORSHUV� WKDW� IXOO\� WKUHH�GLPHQVLRQDO� IRUPLQJ� VLPXODWLRQV� DUH� UHTXLUHG� WR� FDSWXUH� WKH�
UHOHYDQW� SKHQRPHQD� WKDW� GHWHUPLQH� WKH� TXDOLW\� RI� WKH� SDQHO�� VXFK� DV� QRQ�XQLIRUP� JRE�
WHPSHUDWXUH��WKH�SRVLWLRQ�RI�WKH�JRE�FXW��DQG�RXW�RI�FHQWUH�SRVLWLRQ�RI�WKH�JRE�LQ�WKH�PRXOG��
$W�SUHVHQW�� D� VXUYH\� LQWR� WKH� SHUIRUPDQFH� RI� VRIWZDUH� IRU� �'� VLPXODWLRQV� RI� WKH� SUHVVLQJ�
VWDJH� RI� D� 79�SDQHO� LV� EHLQJ� FDUULHG� RXW� LQ� 7&����� WKH� ,&*·V� 7HFKQLFDO� &RPPLWWHH� RQ�
0RGHOOLQJ�RI�*ODVV�)RUPLQJ���

+RZHYHU�� WKH�TXDOLW\�RI� D�JODVV�79�SDQHO� LV�QRW�PHUHO\�GHWHUPLQHG�E\� WKH�SUHVVLQJ�VWHS� LQ�
WKH� SURGXFWLRQ� OLQH�� EXW� E\� WKH� FRPSOHWH� IRUPLQJ� F\FOH�� L�H�� E\� DOO� SURGXFWLRQ� VWHSV� IURP�
VSRXW�YLD�JRE�IRUPLQJ��JRE�IDOO��SUHVVLQJ�WR�FRROLQJ��DV�ZHOO�DV�E\�WKH�VXEVHTXHQW�DQQHDOLQJ�
SURFHVV��0RUHRYHU��WKH�IRUPLQJ�VWHSV�DUH�FRQQHFWHG�WR�HDFK�RWKHU�LQ�D�SK\VLFDO�VHQVH��DV�WKH\�
DUH�FDUULHG�RXW�VXEVHTXHQWO\�DW�D�SURGXFWLRQ�WXUQWDEOH��+HQFH��WKH�*ODVV�7HFKQRORJ\�JURXS�
DW� 712� KDV� GHYHORSHG� D� VLPXODWLRQ� WRRO� IRU� WKH� FRPSOHWH� IRUPLQJ� F\FOH� RI� D� 79�SDQHO�� ,W�
FRQVLVWV�RI�D�FROOHFWLRQ�RI�VRIWZDUH�PRGXOHV�IRU�WKH�VHSDUDWH�SURGXFWLRQ�VWHSV�DV�ZHOO�DV�IRU�
WKH�DQQHDOLQJ�VWHS��7KH�XVHU�FDQ�RSW�WR�VLPXODWH�D� VLQJOH�VWHS� LQ�WKH�IRUPLQJ�F\FOH�� WZR�RU�
PRUH�VXEVHTXHQW�VWHSV��RU�WKH�IRUPLQJ�F\FOH�DV�D�ZKROH��

,Q�WKLV�SDSHU�ZH�ZLOO�GHPRQVWUDWH�KRZ�D�JODVV�PDQXIDFWXUHU�FDQ�EHQHILW�IURP�WKH�XVH�RI�VXFK�
D�VRIWZDUH�WRRO�E\�HLWKHU�VLPXODWLQJ�D�FRPSOHWH�IRUPLQJ�SURFHVV�RU�E\�IRFXVLQJ�RQ�D�VLQJOH�
VWHS�LQ�WKH�F\FOH��7KH�PRGXOHV�IRU�WKH�VHSDUDWH�SURGXFWLRQ�VWHSV�DUH�SUHVHQWHG��DV�ZHOO�DV�WKH�
*UDSKLFDO�8VHU�,QWHUIDFH�WR�WKH�VRIWZDUH��



2YHUYLHZ�RI�WKH�IRUPLQJ�VLPXODWLRQ�VRIWZDUH�

$OWKRXJK� WKH�VHSDUDWH� VRIWZDUH�PRGXOHV� IRU� WKH� VLPXODWLRQ�RI�79�SDQHO� IRUPLQJ�IRFXV�RQ�
WKH�VSHFLILF�LVVXHV�RI�HDFK�VWHS�LQ�WKH�IRUPLQJ�F\FOH��WKH\�KDYH�D�QXPEHU�RI�FKDUDFWHULVWLFV�LQ�
FRPPRQ��

• $OO�PRGXOHV�HPSOR\� WKH� ILQLWH�HOHPHQW�PHWKRG�DV� WKH�FRPSXWDWLRQDO� IUDPHZRUN� WR�
VROYH�WKH�HTXDWLRQV�WKDW�GHVFULEH�WKH�UHOHYDQW�SK\VLFDO�SURFHVVHV��

• $OO�PRGXOHV� KDYH� WKH� RSWLRQ� WR� FDUU\� RXW� IXOO� �'� VLPXODWLRQV��PRVW�PRGXOHV� DOVR�
SURYLGH� DQ� RSWLRQ� IRU� �'� VLPXODWLRQV� WR� JLYH� WKH� XVHU� D� IDVWHU� �EXW� OHVV� GHWDLOHG��
LQVLJKW�LQWR�WKH�FKDUDFWHULVWLFV�RI�WKH�SURFHVV��

• $OO�PRGXOHV�DUH�EDVHG�RQ�D�IL[HG�PHVK�DSSURDFK��ZKLFK�DYRLGV�WKH�XVH�RI�UHPHVKLQJ�
WHFKQLTXHV� WKDW� DUH� H[RUELWDQWO\� H[SHQVLYH� �WLPH�FRQVXPLQJ��� HVSHFLDOO\� IRU� �'�
VLPXODWLRQV��7KH� JRE� IRUPLQJ�DQG�SUHVVLQJ� VLPXODWLRQV� UHTXLUH� WKH� WUDFNLQJ�RI� IUHH�
JODVV�VXUIDFHV��7KLV�LV�GHDOW�ZLWK�E\�XVLQJ�D�SVHXGR�FRQFHQWUDWLRQ�PHWKRG��LQ�ZKLFK�
JODVV�LV�WUHDWHG�DV�D�FKHPLFDO�VSHFLHV�ZLWK�D�FRQFHQWUDWLRQ�HTXDO�WR�XQLW\��ZKHUHDV�WKH�
VXUURXQGLQJ�PHGLD��XVXDOO\�DLU��KDV�D�©�JODVV�FRQFHQWUDWLRQ�ª�HTXDO�WR�]HUR��%\�VROYLQJ�
D�FRQYHFWLRQ�HTXDWLRQ�IRU�WKH�JODVV�FRQFHQWUDWLRQ��WKH�SRVLWLRQ�DQG�PRYHPHQW�RI�WKH�
IUHH�JODVV�VXUIDFH�FDQ�EH�FRPSXWHG�WKURXJKRXW�WKH�SURFHVV����

• $OO�PRGXOHV� FDQ�EH�RSHUDWHG� IURP�D� VLQJOH�*UDSKLFDO�8VHU� ,QWHUIDFH� �*8,���ZKLFK�
DOVR�WDNHV�FDUH�RI�WKH�WUDQVIHU�RI�GDWD�EHWZHHQ�PRGXOHV��

• 7KH�PRGHOV�LQ�WKH�VLPXODWLRQ�VRIWZDUH�DUH�DEOH�WR�GHDO�ZLWK�WHPSHUDWXUH�GHSHQGHQW�
JODVV�SURSHUWLHV��GHQVLW\��YLVFRVLW\��WKHUPDO�SURSHUWLHV��HWF���

�

7KH�PDLQ�FKDUDFWHULVWLFV�RI�HDFK�PRGXOH�ZLOO�EH�VKRUWO\�GLVFXVVHG�EHORZ��

�� �

)LJXUH����'LVFUHWLVDWLRQ�RI�WKH�VSRXW��OHIW��DQG�JREEHU��FHQWUH���DQG�WHPSHUDWXUH�GLVWULEXWLRQV�LQ�WRS�YLHZ�

DQG�FHQWUH�FURVV�VHFWLRQ��ULJKW���

�



�

6SRXW�ZLWK�JREEHU�

7KH�VSRXW�PRGXOH�DOORZV�IRU�ERWK��'�DQG��'�VLPXODWLRQ�RI�D�VSRXW�ZLWK�D�PRYLQJ��L�H���
URWDWLQJ� DQG� WUDQVODWLQJ�� JREEHU�� *LYHQ� WKH� LQSXW� IURP� WKH� IHHGHU� �H�J��� IURP� WKH� 712�
)HHGHU� 0RGHO��� WKH� XVHU� FDQ� DGMXVW� WKH� JREEHU� PRYHPHQW� DQG� F\FOH� WLPH� WR� REWDLQ� WKH�
GHVLUHG� JRE� ZHLJKW�� $� VRSKLVWLFDWHG� WHFKQLTXH� KDV� EHHQ� GHYHORSHG� WR� DFFRXQW� IRU� WKH�
PRYHPHQW� RI� WKH� JREEHU� LQ� WKH� IL[HG�PHVK�� WKHUHE\� REWDLQLQJ� D� VXEVWDQWLDO� UHGXFWLRQ� LQ�
FRPSXWDWLRQDO� WLPH� FRPSDUHG� WR� UHPHVKLQJ� WHFKQLTXHV��� 7KXV�� WKH� JREEHU� WUDQVODWHV� DQG�
URWDWHV�LQ�WKH�IL[HG�PHVK�WKDW�LV�VKRZQ�LQ�)LJXUH����7KH�RXWIORZ�IURP�WKH�VSRXW�LV�JRYHUQHG�
E\� WKH�PRYHPHQW�RI� WKH�JREEHU��DV�ZHOO�DV�E\�JUDYLW\�� ,QWHUQDO�KHDW� UDGLDWLRQ� LV� WDNHQ� LQWR�
DFFRXQW��

�

*RE�IRUPLQJ�

*LYHQ� WKH� IORZ�DQG� WHPSHUDWXUH�RI� WKH�JODVV� WKDW� OHDYHV� WKH�VSRXW� �REWDLQHG�IURP� WKH�
VSRXW� PRGXOH�� RU� IURP� GDWD� SURYLGHG� E\� WKH� XVHU��� WKH� VKDSH�� ZHLJKW� DQG� WHPSHUDWXUH�
GLVWULEXWLRQ� RI� WKH� JRE� FDQ� EH�GHWHUPLQHG� E\� WKH� JRE� IRUPLQJ�PRGXOH��%RWK� LQWHUQDO� DQG�
H[WHUQDO�UDGLDWLRQ�DUH�WDNHQ�LQWR�DFFRXQW��7KH�XVHU�FDQ�FKRRVH�WR�KDYH�WKH�JRE�VXSSRUWHG�E\�
D� VSDQNHU� GXULQJ� JRE� IRUPLQJ� �VHH�)LJXUH� ����7KH� JRE� LV� UHSUHVHQWHG� RQ� D� IL[HG�PHVK�� LQ�
ZKLFK� WKH� VSDQNHU� PRYHPHQW� LV� WDNHQ� LQWR� DFFRXQW� YLD� D� ILFWLWLRXV� GRPDLQ� PHWKRG�� � 7R�
FRXSOH� WKH� JRE� IRUPLQJ� UHVXOW� WR� WKH� SUHVVLQJ� PRGXOH�� DQ� RSWLRQDO� WRRO� LV� DYDLODEOH� WKDW�
DFFRXQWV�IRU�WKH�JRE�IDOO��

� � �

)LJXUH����*RE�VKDSH�DQG�VSDQNHU�PRYHPHQW�GXULQJ�JRE�IRUPLQJ��DQG�GHWDLOHG�YLHZ�RI�JRE�VSDQNHU�FRQWDFW��

�

3UHVVLQJ�

7KH�SUHVVLQJ�PRGXOH��ZKLFK�DOORZV�IRU��'�DQG��'�VLPXODWLRQV��IRUPV�WKH�FRUH�RI� WKH�
IRUPLQJ�VLPXODWLRQ�VRIWZDUH�� WKH��'�RSWLRQ�KDV�EHHQ�GHVLJQHG�IRU�SUHVVLQJ�VLPXODWLRQV�RI�
D[LV\PPHWULF�DUWLFOHV� �H�J��� WDEOHZDUH���:KHUHDV�WKH�FDOFXODWLRQ�RI�WKH�IORZ�LV� OLPLWHG�WR�WKH�
JODVV�� WKH� WHPSHUDWXUH� FDOFXODWLRQ� LV� H[WHQGHG� WR� WKH� WRROV� �PRXOG�� SOXQJHU� DQG� ULQJ�� VHH�
)LJXUH� ���� 7KH� LQLWLDO� WRRO� WHPSHUDWXUHV� FDQ� EH� WDNHQ� IURP� WKH� SUHYLRXV� FRROLQJ� VWHS��
0RUHRYHU��WKH�WHPSHUDWXUH�FDOFXODWLRQ�LQ�WKH�JODVV�LV�FRXSOHG�ZLWK�DQ�LQWHUQDO�KHDW�UDGLDWLRQ�
PRGHO��$Q�$UELWUDU\�/DJUDQJH�(XOHU��$/(��W\SH�RI�DSSURDFK�KDV�EHHQ�XVHG�WR�DFFRXQW�IRU�
WKH�SOXQJHU�PRYHPHQW�� KHQFH�� WKH�PHVK� WRSRORJ\� LV� UHWDLQHG�GXULQJ� WKH�SUHVVLQJ� VWHS�DQG�
WLPH�FRQVXPLQJ�UHPHVKLQJ�LV�DYRLGHG���
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)LJXUH����&URVV�VHFWLRQDO�YLHZ�RI�D�FRQYHQWLRQDOLVHG�FRQILJXUDWLRQ�RI�PRXOG��SOXQJHU��DQG�ULQJ��OHIW��DQG�

WHPSHUDWXUH�GLVWULEXWLRQ�LQ�D�79�SDQHO�GXULQJ�SUHVVLQJ��ULJKW���

&RROLQJ�

7KH� VLPXODWLRQ�RI� FRROLQJ� LV� DFWXDOO\� DQ�H[WHQVLRQ�RI� WKH�SUHVVLQJ� VLPXODWLRQ�� WKH� ULQJ�
DQG�SOXQJHU�DUH�UHPRYHG�DQG�WKH�SURFHVV�FRQGLWLRQV�IRU�FRROLQJ�DUH�DSSOLHG�WR�WKH�SDQHO�DQG�
WKH�PRXOG��%RWK�WKH�WHPSHUDWXUH�DQG�WKH�WKHUPDO�GHIRUPDWLRQV�RI�WKH�SDQHO�DQG� WKH�WRROV�
DUH�FRPSXWHG��VHH�)LJXUH�����7KH�FKDUDFWHULVWLFV�RI�IRUFHG�FRROLQJ�E\�DLU��YLD�DLU�IRUPHUV��DUH�
FDOFXODWHG� VHSDUDWHO\�� WKH� UHVXOWV� DUH� LPSRVHG�DV�ERXQGDU\�FRQGLWLRQV� IRU� WKH�SDQHO� FRROLQJ�
SURFHVV��

�

)LJXUH����0RXOG�GHIRUPDWLRQ�GXULQJ�FRROLQJ�RI�D�FRQYHQWLRQDOLVHG�79�SDQHO���

$QQHDOLQJ�

7KH� DQQHDOLQJ�PRGXOH� FRQVLGHUV� WKH� SDQHOV� DV� WKH\�PRYH� WKURXJK� DQ� DQQHDOLQJ� OHKU��
+HQFH��WKH\�DUH�VXEMHFWHG�WR�SUHVFULEHG�WHPSHUDWXUHV�LQ�WKH�GLIIHUHQW�]RQHV�RI�WKH�RYHQ��7KH�
WHPSHUDWXUH� GLVWULEXWLRQ� LQ� WKH� SDQHOV� LV� FDOFXODWHG� EDVHG� RQ� KHDW� WUDQVIHU� �LQFOXGLQJ�
UDGLDWLRQ��WR�DQG�IURP�WKH�RYHQ�DQG�WKH�FRQYH\RU�EHOW���

*UDSKLFDO�8VHU�,QWHUIDFH�

7KH�*UDSKLFDO�8VHU�,QWHUIDFH��*8,��KDV�EHHQ�GLYLGHG�LQ�D�SDUW�IRU�JHQHUDO� LQSXW³L�H���
LQSXW� WKDW� DSSOLHV� WR� WKH� FRPSOHWH� IRUPLQJ� F\FOH�� VXFK� DV� JODVV� SURSHUWLHV� DQG� SURFHVV�
WLPLQJV³DQG� D� SDUW� IRU� LQSXW� WKDW� LV� VSHFLILF� IRU� HDFK� PRGXOH�� VXFK� DV� JHRPHWULFDO�
SDUDPHWHUV�� SURFHVV� FRQGLWLRQV� DQG� GHVLUHG� RXWSXW�� )RU� HDFK� SURFHVV� VWHS�� WKH� XVHU� FDQ�
FKRRVH� WR� GHILQH� WKH� LQLWLDO� FRQGLWLRQV� KLPVHOI�� RU� WR� WDNH� WKH� RXWSXW� RI� DQ\� SUHYLRXV�
VLPXODWLRQ� DV� WKH� LQLWLDO� FRQGLWLRQ� IRU� WKH� QH[W� VLPXODWLRQ��+HQFH�� WKH� IRUPLQJ� VLPXODWLRQ�
VRIWZDUH�FRPELQHV�XVHU�IULHQGOLQHVV�ZLWK�IOH[LELOLW\��VHH�)LJXUH�����



�

)LJXUH����6SHFLILFDWLRQ�RI�WKH�VSRXW�DQG�JREEHU�JHRPHWU\�LQ�WKH�*UDSKLFDO�8VHU�,QWHUIDFH��

�

$SSOLFDELOLW\�RI�WKH�IRUPLQJ�VLPXODWLRQ�VRIWZDUH�

7KH� 712� JODVV� IRUPLQJ� VLPXODWLRQ� SURJUDP� HQDEOHV� WKH� PDQXIDFWXUHU� RI� JODVV� 79�
SDQHOV� WR�SUHGLFW� WKH�HIIHFWV�RI�FKDQJHV� LQ�SURFHVV�VHWWLQJV� �F\FOH� WLPHV�� WRRO� WHPSHUDWXUHV��
JREEHU�YHORFLW\�HWF���ZLWKRXW� LQWHUIHULQJ�ZLWK�WKH�DFWXDO�SURGXFWLRQ�SURFHVV��7KXV��IRUPLQJ�
VLPXODWLRQV�FDQ�KHOS�WR�DQVZHUV�TXHVWLRQV�DV��:KDW�KDSSHQV�WR�WKH�SURFHVV�DQG�SURGXFW� LI�
WKH�JODVV�WHPSHUDWXUH�LQ�WKH�IHHGHU�VOLJKWO\�FKDQJHV"�+RZ�GRHV�WKH�WHPSHUDWXUH�GLVWULEXWLRQ�
LQ�WKH�JRE�DIIHFW�WKH�ILOOLQJ�EHKDYLRXU�RI�WKH�PRXOG�GXULQJ�SUHVVLQJ��DQG�FDQ�WKH�JRE�FXW�EH�
WUDFHG�EDFN"�+RZ�VHQVLWLYH�LV�WKH�SUHVVLQJ�SURFHVV�WR�WKH�SRVLWLRQ�RI�WKH�JRE�LQ�WKH�PRXOG"�
:LOO�WKH�VXJJHVWLRQV�WR�FKDQJH�HLWKHU�WKH�JHRPHWU\�RU�WKH�WKHUPDO�FRQGLWLRQV�RI�WKH�PRXOG�
KDYH� WKH�GHVLUHG�HIIHFWV�RQ� WKH�SURGXFW"�&DQ� WKH�SURGXFWLRQ� VSHHG�EH� LQFUHDVHG�� DQG�KRZ�
VKRXOG�WKH�SURFHVV�VHWWLQJV�EH�PRGLILHG�WKHQ"�8OWLPDWHO\��WKH�REMHFWLYH�LV�WKDW�WKH�LQWHUDFWLRQ�
EHWZHHQ�SURFHVV�VLPXODWLRQ�DQG�PDQXIDFWXULQJ�H[SHULHQFH�ZLOO�OHDG�WR�RQH�WLPH�ULJKW�GHVLJQ�
DQG�SURGXFWLRQ��

7KH�712�JODVV�IRUPLQJ�VLPXODWLRQ�VRIWZDUH�KDV�EHHQ�YDOLGDWHG�ZLWK�GDWD�IURP�D�79�
SDQHO� SURGXFWLRQ� SODQW� DQG� LV� FXUUHQWO\� EHLQJ� XVHG� WR� RSWLPLVH� D� SURGXFWLRQ� OLQH�� 7KH�
SUHGLFWLRQ�RI�UHVLGXDO�VWUHVVHV³WDNLQJ�LQWR�DFFRXQW�YLVFRHODVWLF�DQG�VWUXFWXUDO�UHOD[DWLRQ³LV�



FXUUHQWO\� LPSOHPHQWHG��� 0RUHRYHU�� WKH� GHYHORSPHQW� RI� D� PRGXOH� IRU� WKH� VLPXODWLRQ� RI�
FRQWDLQHU�JODVV�IRUPLQJ�E\�SUHVV�EORZ�SURFHVVHV�KDV�EHHQ�LQLWLDWHG���

�
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��+RPHSDJH�RI�7&����RQ�WKH�,QWHUQHW��ZZZ�VKHI�DF�XN�XQL�SURMHFWV�LFJ�WF���KWPO�

��+DDJK��*�$�$�9��DQG�9DQ�GH�9RVVH��)�1���,QWHUQDWLRQDO�-RXUQDO�IRU�1XPHULFDO�0HWKRGV�LQ�

)OXLGV�����S��������������������

��+HJHQ��'��LQ�3URFHHGLQJV�RI�WKH��QG�,QWHUQDWLRQDO�&ROORTXLXP�RQ�0RGHOOLQJ�RI�*ODVV�)RUPLQJ�DQG�
7HPSHULQJ��9DOHQFLHQQHV��)UDQFH��������S���������

��+DDJK��*�$�$�9��LQ�3URFHHGLQJV�RI�WKH��QG�,QWHUQDWLRQDO�&ROORTXLXP�RQ�0RGHOOLQJ�RI�*ODVV�)RUPLQJ�
DQG�7HPSHULQJ��9DOHQFLHQQHV��)UDQFH��������S�����������
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