
3UHGLFWLRQ�DQG�3UHYHQWLRQ�RI�&KHPLFDO�5HDFWLRQ�+D]DUGV���
/HDUQLQJ�E\�6LPXODWLRQ�
0RUGHFKDL�6KDFKDP��
1HLPD�%UDXQHU��
0LFKDHO�%��&XWOLS��
�&KHP��(QJ��'HSW��%HQ�*XULRQ�8QLYHUVLW\�RI�WKH�1HJHY��%HHU�6KHYD��������,VUDHO�
�6FKRRO�RI�(QJLQHHULQJ��7HO�$YLY�8QLYHUVLW\��7HO�$YLY��������,VUDHO�
�&KHP��(QJ��'HSW��8QLYHUVLW\�RI�&RQQHFWLFXW��6WRUUV��&7��������86$�

+D]DUG�DQDO\VLV�
H[RWKHUPLF�UHDFWLRQ�
WHPSHUDWXUH�UXQDZD\��

$VVLJQPHQWV�EDVHG�RQ�G\QDPLF�VLPXODWLRQ�RI�D�EDWFK�UHDFWRU�DQG�D�VHPL�EDWFK�
UHDFWRU�LQ�ZKLFK�H[RWKHUPLF�UHDFWLRQV�DUH�FRQGXFWHG��DUH�XVHG�WR�WHDFK�VWXGHQWV�WKH�
YDULRXV�DVSHFWV�RI�SURFHVV�VDIHW\��7KH�VWXGHQWV�FDQ�REVHUYH�WHPSHUDWXUH�UXQDZD\�
WDNLQJ�SODFH�EHFDXVH�RI�LQFLGHQWV��VXFK�DV�RYHUFKDUJLQJ��FRROLQJ�ZDWHU�IDLOXUH��SLSH�
EORFNDJH�DQG�H[FHVVLYH�LQLWLDO�KHDWLQJ��7KH\�FDQ�GHULYH�YDULRXV�VWUDWHJLHV�WR�SUHYHQW�
WHPSHUDWXUH�UXQDZD\�GHYHORSLQJ�DV�WKH�UHVXOW�RI�VXFK�LQFLGHQWV�DQG�VXJJHVW�
RSHUDWLRQDO�DQG�VWUXFWXUDO�FKDQJHV�RI�WKH�SURFHVV�WR�PDNH�LW�PRUH�UHVLOLHQW�WR�
FRPSRQHQW�IDLOXUHV�DQG�LQFLGHQWV��

,QWURGXFWLRQ�

/HDUQLQJ�WR�SUHGLFW�DQG�WR�SUHYHQW�FKHPLFDO�SURFHVV�KD]DUGV�LV�DQ�HVVHQWLDO�SDUW�RI�
WKH�FKHPLFDO�HQJLQHHU
V�HGXFDWLRQ��,Q�DGGLWLRQ�WR�FRXUVHV�VSHFLDOO\�GHGLFDWHG�WR�
SURFHVV�VDIHW\�HQJLQHHULQJ�WKLV�VXEMHFW�VKRXOG�DOVR�EH�LQFRUSRUDWHG�LQWR�H[LVWLQJ�
FKHPLFDO�HQJLQHHULQJ�FRXUVHV�VXFK�DV�GHVLJQ��UHDFWLRQ�NLQHWLFV�DQG�WKHUPRG\QDPLFV�
>�@��7KH�HPSKDVLV�SXW�RQ�VDIHW\�LQ�WKH�YDULRXV�FRXUVHV�PDNHV�LW�FOHDU�WR�WKH�VWXGHQWV�
WKDW�VDIHW\�FRQVLGHUDWLRQV�DUH�HVVHQWLDO�FRPSRQHQWV�RI�SURFHVV�DQG�HTXLSPHQW�
GHVLJQ�DQG�RSHUDWLRQV��

/HDUQLQJ�E\�VLPXODWLRQ�LV�YHU\�HIIHFWLYH�VLQFH�WKH�VWXGHQW�KDV�WKH�FKDQFH�WR�
��GLVFRYHU���IRU�KLPVHOI�WKH�FRQVHTXHQFHV�RI�IDLOXUH�RI�FULWLFDO�FRPSRQHQWV�RU�
RSHUDWRUV
�PLVWDNHV��6LPXODWLRQ�DOVR�HQDEOHV�WKH�VWXGHQW�WR�VXJJHVW�DQG�WU\�YDULRXV�
VWUDWHJLHV�GHDOLQJ�ZLWK�WKH�HPHUJHQF\�VLWXDWLRQ�DQG�UDSLGO\�LQYHVWLJDWH�WKH�
HIIHFWLYHQHVV�RI�WKHVH�VWUDWHJLHV�LQ�SUHYHQWLQJ�FXOPLQDWLRQ�RI�FRPSRQHQW�IDLOXUHV�LQWR�
VHULRXV�DFFLGHQWV��

$�PDMRU�FDXVH�RI�DFFLGHQWV�LQ�WKH�FKHPLFDO�LQGXVWU\�DUH�UXQDZD\�UHDFWLRQV�DQG��DV�
0DQQDQ�HW�DO�>�@�SRLQWHG�RXW��QR�FRXUVH�LQ�UHDFWLRQ�HQJLQHHULQJ�LV�FRPSOHWH�ZLWKRXW�
GXH�WUHDWPHQW�RI�UXQDZD\�UHDFWLRQV��:H�KDYH�GHYHORSHG�WZR�H[DPSOHV�RI�H[RWKHUPLF�



UHDFWRU�VLPXODWLRQ�WKDW�FDQ�EH�XVHG�IRU�LQYHVWLJDWLRQ�RI�WKH�HIIHFWV�RI�VRPH�RI�WKH�
FRPPRQ��GRFXPHQWHG�FDXVHV�RI�DFFLGHQWV�LQYROYLQJ�WKHUPDO�UXQDZD\�UHDFWLRQV��
7KHVH�H[DPSOHV�FDQ�EH�JLYHQ�DV�KRPHZRUN�DVVLJQPHQWV�LQ�XQGHUJUDGXDWH�FRXUVHV��
VXFK�DV���5HDFWLRQ�(QJLQHHULQJ���RU���3URFHVV�'\QDPLFV�DQG�&RQWURO�����

([DPSOH����3URS\OHQH�R[LGH�SRO\PHUL]DWLRQ�LQ�D�VHPL�EDWFK�UHDFWRU�

3URS\OHQH�R[LGH�SRO\PHUL]DWLRQ�LV�D�KLJKO\�H[RWKHUPLF�SURFHVV��ZKLFK�LV�FDUULHG�RXW�
DW�KLJK�SUHVVXUHV��1HDUO\�LVRWKHUPDO�RSHUDWLRQ�LV�UHTXLUHG�LQ�RUGHU�WR�SUHYHQW�
UXQDZD\�FRQGLWLRQV�DQG�WKH�EXLOGXS�RI�D�SUHVVXUH�H[FHHGLQJ��WKH�UHDFWRU�GHVLJQ�
SUHVVXUH��6DIHW\�SUREOHPV�DVVRFLDWHG�ZLWK�WKH�RSHUDWLRQ�RI�VXFK�D�UHDFWRU�DUH�
GHVFULEHG�LQ�.QHDOH�DQG�)RVWHU�>�@��0DWKHPDWLFDO�PRGHOLQJ�DQG�VLPXODWLRQ�RI�WKH�
UHDFWRU��ZKLFK�LQFOXGHV�D�EXUVW�GLVN�IRU�SUHVVXUH�UHOLHI�LQ�FDVH�RI�H[FHVVLYH�SUHVVXUH�
EXLOGXS��ZDV�FDUULHG�RXW�E\�,QJKDP�HW�DO��>�@��

&DWDO\]HG�EXWDQRO�LV�LQLWLDOO\�FKDUJHG�LQWR�WKH�UHDFWRU��3URS\OHQH�R[LGH�LV�IHG�LQWR�WKH�
UHDFWRU�DW�D�FRQVWDQW�UDWH�XQWLO�WKH�EDWFK�LV�UHDG\�DQG�WKH�UHDFWRU�LV�IXOO��([FHVV�KHDW�
RI�WKH�UHDFWLRQ�LV�UHPRYHG�YLD�DQ�H[WHUQDO�KHDW�UHPRYDO�V\VWHP��(FRQRPLFDO�
FRQVLGHUDWLRQV�GLFWDWH�WKDW�WKH�UHDFWLRQ�VKRXOG�EH�FRPSOHWHG�DW�WKH�KLJKHVW�SRVVLEOH�
UDWH��7KH�UHDFWLRQ�UDWH�LV�D�IXQFWLRQ�RI�WKH�WHPSHUDWXUH��FDWDO\VW�FRQFHQWUDWLRQ�DQG�
OLTXLG�SKDVH�R[LGH�FRQFHQWUDWLRQ��ZKLFK�LV�IXQFWLRQ�RI�WKH�SUHVVXUH���7KH�OLPLWV�RQ�WKH�
UHDFWRU�WHPSHUDWXUH�DQG�FDWDO\VW�FRQFHQWUDWLRQ�DUH�VHW�E\�FRQVLGHUDWLRQV�RI�WKHUPDO�
GHJUDGDWLRQ�DQG�SXULILFDWLRQ�GLIILFXOWLHV��7R�PD[LPL]H�WKH�UHDFWLRQ�UDWH��WKH�SUHVVXUH�
PXVW�EH�NHSW�DV�KLJK�DV�SRVVLEOH�IRU�WKH�HQWLUH�GXUDWLRQ�RI�WKH�EDWFK��7KH�KLJKHU�OLPLWV�
RQ�WKH�SUHVVXUH�DQG�UHDFWLRQ�UDWH�DUH�GLFWDWHG�E\�WKH�SUHVVXUH�VXLWDELOLW\�RI�WKH�
UHDFWRU�V\VWHP�DQG�WKH�IHDVLEOH�KHDW�UHPRYDO�UDWH���

$V�SDUW�RI�WKH�DVVLJQPHQW�LQYROYLQJ�WKLV�H[DPSOH�WKH�VWXGHQWV�DUH�XVXDOO\�SURYLGHG�
ZLWK�WKH�PDWKHPDWLFDO�PRGHO�RI�WKH�SURFHVV��DV�SUHVHQWHG�E\�,QJKDP�HW�DO�>�@��
RSHUDWLQJ�LQ�QRUPDO�RSHUDWLQJ�FRQGLWLRQV��7KH�PRGHO�RI�WKH�UHDFWRU��WKH�KHDW�UHPRYDO�
V\VWHP�DQG�WKH�EXUVW�GLVN�RULILFH�LV�VKRZQ�LQ��WDE�����LQ�D�IRUPDW�FRPSDWLEOH�ZLWK�
32/<0$7+�����QXPHULFDO�FRPSXWDWLRQ�SDFNDJH��1RWH�WKDW�RWKHU�FRPSXWDWLRQ�
SDFNDJHV��VXFK�DV�IRU�H[DPSOH�0DSOH�DQG�0$7/$%��FDQ�DV�ZHOO�EH�XVHG�IRU�VROYLQJ�
WKH�V\VWHP�RI�2'(�UHSUHVHQWLQJ�WKH�VHPL�EDWFK�SURFHVV��7KH�WDEOH�ZDV�SUHSDUHG�
XVLQJ�WKH�(;&(/�VSUHDGVKHHW�SURJUDP��WDNLQJ�DGYDQWDJH�RI�LWV�GDWDEDVH�
PDQDJHPHQW�RSWLRQV�WKDW�DUH�QHHGHG�IRU�WKH�FRQVWUXFWLRQ�RI�D�IOH[LEOH�SURFHVV�
PRGHO���

7R�UXQ�D�VLPXODWLRQ�RI�WKH�UHDFWRU�XQGHU�QRUPDO�RSHUDWLQJ�FRQGLWLRQV��WKH��0RGHO�
HTXDWLRQV
�FROXPQ�LQ��WDE�����VKRXOG�EH�VDYHG�DV�DQ�$6&,,��WH[W��ILOH��32/<0$7+�
FDQ�UHDG�DQG�H[HFXWH�WKLV�ILOH��EXW�VRPH�PRGLILFDWLRQV�RI�WKLV�ILOH�ZLOO�EH�QHHGHG�LI�
RWKHU�QXPHULFDO�VROYHU�LV�XVHG��7KH�LQIRUPDWLRQ�LQFOXGHG�LQ��WDE�����HQDEOHV�WKH�
VWXGHQW����7R�IXOO\�XQGHUVWDQG�WKH�PDWKHPDWLFDO�PRGHO�RI�WKH�SURFHVV�����7R�UXQ�WKH�
VLPXODWLRQ�RI�WKH�EDVH�FDVH�ZLWKRXW�GRLQJ�DQ\�SURJUDPPLQJ�RU�RWKHU�WHFKQLFDO�HIIRUW�



XQUHODWHG�WR�WKH�VXEMHFW�PDWWHU��DQG����0RGLI\�WKH�PRGHO�HDVLO\�IRU�FDUU\LQJ�RXW�
KD]DUG�DQG�RSHUDELOLW\�DQDO\VLV���

$�W\SLFDO�VWXGHQW�DVVLJQPHQW�LQFOXGHV�YHULILFDWLRQ�RI�WKH�PRGHO�E\�FDUU\LQJ�RXW�WKH�
VLPXODWLRQ�LQ�QRUPDO�RSHUDWLQJ�FRQGLWLRQV�DQG�FRPSDULQJ�UHVXOWV�ZLWK�WKH�VROXWLRQ�
SURYLGHG�E\�WKH�LQVWUXFWRU��7KHQ��FKHFNLQJ�WKH�HIIHFWV�RI�UHGXFLQJ�WKH�FRROLQJ�UH�
FLUFXODWLRQ��IURP������NJ�PLQ�WR������NJ�PLQ�DQG�WR������NJ�PLQ���RI�FRROLQJ�ZDWHU�
IDLOXUH�RI�D�YDU\LQJ�GXUDWLRQ�DW�GLIIHUHQW�VWDJHV�RI�WKH�EDWFK��RI�FRROLQJ�SLSH�EORFNDJH�
DQG�RI�IDLOXUH�RI�WKH�EXUVWLQJ�GLVN�WR�RSHQ�DW�WKH�VSHFLILHG�UXSWXUH�SUHVVXUH����EDU���,I�
WHPSHUDWXUH�UXQDZD\��UHDFWRU�SUHVVXUH�H[FHHGV�WKH���EDU�OLPLW��LV�GXH�WR�KDSSHQ�LQ�
DQ\�RI�WKRVH�FDVHV��WKH�VWXGHQWV�DUH�DOVR�DVNHG�WR�VXJJHVW�FKDQJHV�LQ�WKH�RSHUDWLQJ�
FRQGLWLRQV�WKDW�PD\�HQDEOH�D�VXFFHVVIXO�FRPSOHWLRQ�RI�WKH�EDWFK���

,Q�QRUPDO�RSHUDWLQJ�FRQGLWLRQV�WKH�WHPSHUDWXUH�FKDQJHV�DUH�TXLWH�PRGHUDWH��$IWHU�
DERXW����K��WKH�WHPSHUDWXUH�UHDFKHV�D�PD[LPDO�YDOXH�RI������&��$W�WKLV�SRLQW�WKH�
LQFUHDVHG�UHDFWLRQ�UDWH��DVVRFLDWHG�ZLWK�WKH�KLJK�WHPSHUDWXUH��DQG�SUHVVXUH���
UHGXFHV�WKH�R[LGH�FRQFHQWUDWLRQ��7KLV��LQ�WXUQ��DIIHFWV�D�UHGXFWLRQ�RI�WKH�UHDFWLRQ�UDWH�
�DQG�WKH�WHPSHUDWXUH��XQWLO�WKH�WUHQG�LV�UHYHUVHG�DJDLQ��VKRZLQJ�LQFUHDVLQJ�UHDFWRU�
WHPSHUDWXUH��7KH�FKDQJH�RI�SUHVVXUH�SUHVHQWV�D�VLPLODU�WUHQG��WKH�KLJKHVW�SUHVVXUH�
UHDFKHG�������EDU��LV�ZHOO�EHORZ�WKH�EXUVWLQJ�SUHVVXUH��7KH�EDWFK�LV�FRPSOHWHG�DIWHU�
���K�DQG����PLQ�DQG�WKH�PROHFXODU�ZHLJKW�RI�WKH�ILQDO�SURGXFW�LV�0: ������

,I�WKH�FRROLQJ�UH�FLUFXODWLRQ�LV�UHGXFHG�WR������NJ�PLQ��UXQDZD\�FRQGLWLRQV�GHYHORS�
DIWHU�DERXW����KRXUV�RI�RSHUDWLRQ��7KH�WHPSHUDWXUH�UHDFKHV������&��WKH�SUHVVXUH�
UHDFKHV�WKH�WKUHVKROG�YDOXH�RI���EDU�DQG�WKH�EXUVW�GLVN�LV�UXSWXUHG��$W�WKLV�SRLQW��WKH�
IHHG�RI�WKH�SURS\OHQH�R[LGH�LV�VWRSSHG�DQG�WKH�UHDFWLRQ�UDWH�LV�UHGXFHG�WR�]HUR�GXH�WR�
WKH�GLPLQLVKLQJ�R[LGH�FRQFHQWUDWLRQ��7KH�PROHFXODU�ZHLJKW�RI�WKH�SURGXFW�LQ�WKLV�FDVH�
LV�������ZKLFK�LV�IDU�IURP�WKH�VSHFLILFDWLRQV��7HPSHUDWXUH�UXQDZD\�FDQ�EH�SUHYHQWHG�
LQ�WKLV�FDVH�E\��IRU�H[DPSOH��LQFUHDVLQJ�WKH�FRROLQJ�FLUFXODWLRQ�UDWH�WR������NJ�PLQ�
RQFH�WKH�WHPSHUDWXUH�LQ�WKH�UHDFWRU�H[FHHGV������&��

$�FRQFOXVLRQ�WR�EH�GUDZQ�IURP�WKLV�VLPXODWLRQ�VWXG\�LV�WKDW�WKLV�SURFHVV�LV�KLJKO\�
UHVLOLHQW�WR�D�VLQJOH�IDLOXUH�RU�LQFLGHQW�GXH�WR�WKH�H[FHVVLYH�FRROLQJ�FDSDFLW\�DQG�WKH�
XVH�RI�D�VHPL�EDWFK�UHDFWRU��%\�UHGXFLQJ�WKH�IHHG�UDWH�RI�WKH�SURS\OHQH�R[LGH�DQG�RU�
LQFUHDVLQJ�WKH�FRROLQJ�FLUFXODWLRQ�UDWH�WHPSHUDWXUH�UXQDZD\�FDQ�EH�SUHYHQWHG��

([DPSOH����$�EDWFK�UHDFWRU�ZLWK�FRQVHFXWLYH�UHDFWLRQV��/X\EHQ>�@��

7KLV�H[DPSOH�LQYROYHV�D�EDWFK�UHDFWRU�LQ�ZKLFK�WKH�H[RWKHUPLF�OLTXLG�SKDVH�UHDFWLRQ�
$��!�%��!�&�LV�FDUULHG�RXW��$IWHU�WKH�UHDFWDQW�LV�FKDUJHG�LQWR�WKH�YHVVHO��VWHDP�LV�IHG�
LQWR�WKH�MDFNHW�WR�KHDW�WKH�UHDFWLRQ�PDVV�XS�WR�WKH�GHVLUHG�WHPSHUDWXUH��7KHUHDIWHU��
FRROLQJ�ZDWHU�LV�IHG�LQWR�WKH�MDFNHW�WR�UHPRYH�WKH�H[RWKHUPLF�KHDW�RI�UHDFWLRQ�DQG�WR�
PDNH�WKH�UHDFWRU�IROORZ�D�SUHVFULEHG�WHPSHUDWXUH�WLPH�FXUYH��7KH�REMHFWLYH�LV�WR�
PD[LPL]H�WKH�SURGXFWLRQ�RI�WKH�GHVLUHG�SURGXFW��%��



7KH�HTXDWLRQV�GHVFULELQJ�WKH�RSHUDWLRQ�RI�WKH�UHDFWRU�DW�WKH�YDULRXV�VWDJHV�DUH�
VKRZQ�RQ�SDJHV���������LQ�/X\EHQ>�@��7KH�VLPXODWLRQ�PRGHO�RI�WKLV�UHDFWRU�LV�PXFK�
PRUH�FRPSOH[�WKDQ�WKDW�RI�WKH�VHPL�EDWFK�UHDFWRU�DQG�LW�LV�QRW�LQFOXGHG�KHUH��
&RPSOHWH�GHWDLOV�RI�WKH�PRGHO�DUH�SURYLGHG�E\�6KDFKDP�HW�DO��>�@��$V�LQ�WKH�SUHYLRXV�
H[DPSOH�VWXGHQWV�DUH�XVXDOO\�SURYLGHG�ZLWK�WKH�PDWKHPDWLFDO�PRGHO�RI�WKH�SURFHVV�
RSHUDWLQJ�LQ�QRUPDO�RSHUDWLQJ�FRQGLWLRQ�LQ�D�IRUPDW�FRPSDWLEOH�ZLWK�WKH�32/<0$7+�
����QXPHULFDO�FRPSXWDWLRQ�SDFNDJH��

7KH�VWXGHQW�DVVLJQPHQWV�DUH�VLPLODU�WR�WKRVH�JLYHQ�LQ�WKH�SUHYLRXV�H[DPSOH��DV�ZHOO�
DV�FKHFNLQJ�HIIHFWV�RI�RYHUFKDUJLQJ��E\�LQFUHDVLQJ�WKH�LQLWLDO�FRQFHQWUDWLRQ�RI�WKH�
UHDFWDQW��DQG�IDLOXUH�WR�FRQWURO�GXUDWLRQ�RI�VWHDP�KHDWLQJ��,I�WHPSHUDWXUH�UXQDZD\�LV�
GXH�WR�KDSSHQ�LQ�DQ\�RI�WKRVH�HYHQWV��WKH�VWXGHQWV�DUH�DVNHG�WR�VXJJHVW�FKDQJHV�LQ�
WKH�RSHUDWLQJ�FRQGLWLRQV�WKDW�PD\�HQDEOH�D�VXFFHVVIXO�FRPSOHWLRQ�RI�WKH�EDWFK���

,Q�QRUPDO�RSHUDWLQJ�FRQGLWLRQV��WKH�WHPSHUDWXUH�LQ�WKH�UHDFWRU�LQFUHDVHV�VWHDGLO\�
GXULQJ�WKH�VWHDP�KHDWLQJ��,W�UHDFKHV�LWV�PD[LPXP�VKRUW�WLPH�DIWHU�WKH�KHDWLQJ�LV�
WXUQHG�RII�DQG�FRROLQJ�LV�WXUQHG�RQ�DQG�GHFUHDVHV�JUDGXDOO\�XQWLO�WKH�HQG�RI�WKH�EDWFK�
ZLWK�����FRQYHUVLRQ�RI�WKH�UHDFWDQW�WR�WKH�GHVLUHG�SURGXFW��+RZHYHU��ZLWK�DERXW�����
RYHUFKDUJLQJ��UXQDZD\�FRQGLWLRQV�GHYHORS�DV�WKH�WHPSHUDWXUH�NHHSV�LQFUHDVLQJ�HYHQ�
DIWHU�WKH�FRROLQJ�LV�WXUQHG�RQ��,Q�VRPH�RI�WKH�LQFLGHQWV�LQFOXGHG�LQ�WKH�DVVLJQPHQW��
GHYHORSPHQW�RI�UXQDZD\�FRQGLWLRQV�FDQ�EH�SUHYHQWHG�DQG�WKH�EDWFK�FDQ�EH�
FRPSOHWHG�VXFFHVVIXOO\�E\�VKRUWHQLQJ�WKH�VWHDP�KHDWLQJ�SHULRG�DQG�LQFUHDVLQJ�WKH�
FRROLQJ�ZDWHU�IORZ�UDWH��+RZHYHU��WKH�JHQHUDO�FRQFOXVLRQ�WR�EH�GUDZQ�LQ�YLHZ�RI�WKH�
VLPXODWLRQ�UHVXOWV�LV�WKDW�WKH�UHVLOLHQFH�RI�WKLV�SURFHVV�WR�HYHQ�D�VLQJOH�FRPSRQHQW�
IDLOXUH�LV�YHU\�ORZ��7R�LQFUHDVH�LWV�UHVLOLHQFH�WKH�KHDW�WUDQVIHU�DUHD�RI�WKH�FRROLQJ�
V\VWHP�PXVW�EH�VLJQLILFDQWO\�LQFUHDVHG��

&RQFOXVLRQV�

7KH�VPDOO�VFDOH�DQG�IOH[LEOH�SURFHVV�VLPXODWRUV�VXJJHVWHG�LQ�WKLV�VWXG\�FDQ�EH�
HIIHFWLYHO\�XVHG�LQ�DQ�HGXFDWLRQDO�HQYLURQPHQW�IRU�LQYHVWLJDWLRQ�RI�SURFHVV�EHKDYLRU�
DQG�LGHQWLILFDWLRQ�RI�WKH�LQIOXHQWLDO�YDULDEOHV�LQ�HPHUJHQF\�FRQGLWLRQV��7KH�LQIOXHQWLDO�
YDULDEOHV�DUH�WKH�RQHV�WKDW�VKRXOG�EH�PDQLSXODWHG�LQ�RUGHU�WR�SUHYHQW�WKH�FXOPLQDWLRQ�
RI�D�FRPSRQHQW�IDLOXUH�LQWR�D�PDMRU�DFFLGHQW��8VLQJ�VLPXODWLRQ��WKH�FRPPRQ�FDXVHV�
RI�LQFLGHQWV�LQ�WKH�FKHPLFDO�LQGXVWU\�FDQ�EH�FKHFNHG�IRU�WKHLU�UHOHYDQFH�LQ�WKH�
SURFHVV�EHLQJ�VWXGLHG��

,W�VKRXOG�EH�HPSKDVL]HG�WKDW�PRGHO�YDOLGDWLRQ�LV�XVXDOO\�EDVHG�RQ�SURFHVV�GDWD�
WDNHQ�XQGHU�QRUPDO�RSHUDWLQJ�FRQGLWLRQV��9HULILFDWLRQ�RI�WKH�VLPXODWLRQ�UHVXOWV�XQGHU�
HPHUJHQF\�FRQGLWLRQV�LV�UDWKHU�GLIILFXOW�EHFDXVH�SURFHVV�GDWD�LQ�VXFK�FRQGLWLRQV�LV�
UDUHO\�DYDLODEOH��7KHUHIRUH��WKH�PRGHO�DVVXPSWLRQV�PXVW�EH�FDUHIXOO\�FKHFNHG�IRU�
WKHLU�YDOLGLW\�LQ�HPHUJHQF\�FRQGLWLRQV��

7DEOH����0RGHO�(TXDWLRQV�DQG�2XWSXW�9DULDEOH�'HVFULSWLRQ�IRU�([DPSOH���
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