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$EVWUDFW²� 7KLV� SDSHU� SUHVHQWV� D� ORZ� YROWDJH� ORZ� SRZHU�
G\QDPLF� FRPSDUDWRU�ZLWK����SURFHVV�FRUQHUV� YHULILFDWLRQ�� ,Q����
SURFHVV�FRUQHU�VLPXODWLRQ��FLUFXLW� LV�VLPXODWHG�ZLWK�����YROWDJH�
VXSSO\� YDULDWLRQ�� ILYH� SURFHVV� FRUQHUV� ))�� 66�� 77�� )6�� 6)�
YDULDWLRQ� DQG� WHPSHUDWXUH� YDULDWLRQ� LQ� EHWZHHQ� ��&� WR� ����&��
7KH� FRPSDUDWRU� LV� VLPXODWHG� LQ������P�&026� WHFKQRORJ\�ZLWK�
VXSSO\� YROWDJH� ���� YROW� XVLQJ� 9LUWXRVR� &DGHQFH� WRRO�� � )URP�
VLPXODWHG�UHVXOW��VLJQLILFDQW�LPSURYHPHQW�RQ�SRZHU�FRQVXPSWLRQ�
DQG� GHOD\� LV� DFKLHYHG� GXULQJ� ZRUVW� FDVH� FRQGLWLRQ�� 'HWDLOV� RQ�
YHULILFDWLRQ�PHWKRG�DUH�SUHVHQWHG�LQ�WKLV�SDSHU��
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/RZ� SRZHU� DQG� KLJK� VSHHG� DUH� WKH� PDLQ� FULWHULD� LQ�
GHVLJQLQJ� FRPSDUDWRU� IRU� 6XFFHVVLYH� $SSUR[LPDWLRQ� 5HJLVWHU�
$QDORJ�WR�'LJLWDO�FRQYHUWHU��6$5�$'&���$FFRUGLQJ�WR�:DOGHQ�
ILJXUH� RI� PHULW� �)20��� WKH� VWDWH�RI�WKH�DUW� IRU� 6$5� $'&� LV�
UHGXFHG� WR� EHORZ� WKDQ� �� I-� SHU� FRQYHUVLRQ� VWHS�� +RZHYHU��
FRPSDUDWRU� LV� QRW� VFDOHG� LQ� WKH� VDPH� GLUHFWLRQ� ZLWK� VXSSO\�
YROWDJH� DQG� WHFKQRORJ\��%HVLGHV�� LW� FRQVXPHV��������HQHUJ\�
IURP�6$5�$'&�FLUFXLW�>���@��7KXV��WKH�QHHG�IRU�ORZ�SRZHU�ORZ�
YROWDJH� FRPSDUDWRU� IRU� 6$5� $'&� LV� FUXFLDO�� ,Q� 6$5� $'&��
FRPSDUDWRU�LV�WKH�PDLQ�EORFN�IRU�FRQYHUWLQJ�DQDORJ�YROWDJH�WR�
GLJLWDO�ORJLF��7KH�FRPSDUDWRU�FLUFXLW�QHHGV�WR�EH�UREXVW�HQRXJK�
WR� RSHUDWH� LQ� FULWLFDO� FRQGLWLRQ�� 7R� YHULI\� WKH� UREXVWQHVV� RI�
IDEULFDWHG�FRPSDUDWRU�FLUFXLW�GHVLJQ��SURFHVV�FRUQHU�VLPXODWLRQ�
LV� UHTXLUHG� DW� WKH�GHVLJQ� VWDJH�� �3URFHVV�FRUQHU� UHSUHVHQWV� WKH�
H[WUHPHV�SDUDPHWHU�YDULDWLRQ�RI�LQWHJUDWHG�FLUFXLW�GHVLJQ�ZKLFK�
IDEULFDWHG� LQ� VHPLFRQGXFWRU� ZDIHU�� � 3DUDPHWHU� YDULDWLRQV�
LQFOXGLQJ�UDQJH�RI�SURFHVV WUDQVLVWRU�SURSHUWLHV��VXSSO\�YROWDJHV�
DQG�GLH�WHPSHUDWXUHV�����
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FRPSDUDWRU� �)LJ�� ��� ZKLFK� RQO\� RSHUDWHV� GXULQJ� UHJHQHUDWLRQ�
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UDLO� WR� UDLO�RXWSXW�VZLQJ��]HUR�VWDWLF�SRZHU�� ORZ�RIIVHW�YROWDJH�
DQG� IDVW� GHFLVLRQ� PDNLQJ� WKDW� FRPHV� IURP� VWURQJ� SRVLWLYH�
IHHGEDFN� DQG� GLIIHUHQWLDO� LQSXW� DUFKLWHFWXUH� >���@�� +RZHYHU��
WKLV�WRSRORJ\�UHTXLUHV�KLJK�VXSSO\�YROWDJH�WR�RSHUDWH�WKH�FLUFXLW�
EHFDXVH� RI� KLJK� QXPEHUV� RI� WUDQVLVWRUV� VWDFNLQJ�� )RU� WKLV�
UHDVRQ��WKLV�WRSRORJ\�LV�SHUFHLYHG�WR�EH�XQVXLWDEOH�IRU�XOWUD�GHS�
VXE�PLFURPHWHU�&026�WHFKQRORJ\�ZLWK�OLPLWHG�VXSSO\�YROWDJH�
DQG�VPDOO�YROWDJH�KHDGURRP��
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,Q� GRXEOH�WDLO� G\QDPLF� FRPSDUDWRU� SURSRVHG� E\� 6FKLQNHO�
������ QXPEHU�RI� VWDFNLQJ� WUDQVLVWRU�ZDV� UHGXFHG�E\� VSOLWWLQJ�
SUH�DPSOLILHU� DQG� ODWFKLQJ� VWDJH�� � ,Q� GLUHFWO\�� WKH� LVRODWLRQ�
EHWZHHQ� LQSXW� DQG� RXWSXW� QRGH� LPSURYHV� WKH� NLFNEDFN� QRLVH�
>���@�� +RZHYHU�� WKLV� WRSRORJ\� FRQVXPHV� KLJK� SRZHU�
FRQVXPSWLRQ�EHFDXVH�RI�SUH�DPS�DQG�ODWFKLQJ�VWDJH�RSHUDWH�DW�
WKH� VDPH�GXUDWLRQ� >�@�� �)XUWKHU�� WKH� WZR�SKDVH� ODWFKLQJ�FORFN�
PHWKRG�DOVR�FRQWULEXWHV�WR�KLJK�HQHUJ\�FRQVXPSWLRQ��ODUJH�GLH�
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