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2SWLPLVDWLRQ�DQG�VLPXODWLRQ�RI�DQ�H�ELNH�
PDQXIDFWXULQJ�V\VWHP��WKH�FDVH�RI�D�VPDOO��
DVVHPEO\�IDFWRU\�

3HGUR�*RQ]iOH]�+HUQiQGH]��
$LGD�+XHUWD�%DUULHQWRV�DQG��
,GDOLD�)ORUHV�'H�/D�0RWD�
6\VWHPV�(QJLQHHULQJ�'HSDUWPHQW��
(QJLQHHULQJ�)DFXOW\��
81$0��0H[LFR�
(PDLO��EODFN�SHGUR#KRWPDLO�FRP�
(PDLO��DLGD�KXHUWD#FRPXQLGDG�XQDP�P[�
(PDLO��LGDOLD#XQDP�P[�
&RUUHVSRQGLQJ�DXWKRU�

$EVWUDFW�� 7KH�SURGXFWLRQ� SRVVLELOLWLHV� RI� HOHFWULF� ELF\FOHV� UDQJH� IURP� VLPSOH�
DVVHPEOLHV� WR� LQ�SODQW� SURGXFWLRQ� RI�PDLQ� FRPSRQHQWV� VXFK� DV� WKH� HQJLQH� RU�
IUDPH��,Q�0H[LFR��VPDOO�FRPSDQLHV�ZHUH�WKH�ILUVW�WR�SURGXFH�H�ELNHV��KRZHYHU��
WKLV�VHFWRU�IDFHV�WKH�ODFN�RI�WKHRUHWLFDO�WRROV�IRU�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�
RI� WKHLU� PDQXIDFWXULQJ� V\VWHPV�� 7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� GHYHORS� D�
VLPXODWLRQ�PRGHO�RI�DQ�H�ELNH�PDQXIDFWXULQJ�V\VWHP�WKDW�PD[LPLVHV�WKH�V\VWHP�
SURGXFWLYLW\��7KH�PRGHO�ZDV�GHYHORSHG�XVLQJ�WKH�'(6�PHWKRGRORJ\�SURSRVHG�
E\�-HUU\�%DQNV�DQG�ZDV�LPSOHPHQWHG�LQ�$Q\ORJLF70�VRIWZDUH��7KH�GHVLJQ�DQG�
DQDO\VLV� RI� H[SHULPHQWV� ZDV� SHUIRUPHG� XVLQJ� 0LQLWDE�� VRIWZDUH�� 7KH�
VLPXODWLRQ� WLPH�ZDV� GHILQHG� DFFRUGLQJ� WR� WKH� XVHU�� VR� WKH�ZRUNLQJ� WLPH�ZDV��
���� KRXUV� SHU� PRQWK�� SURGXFLQJ� D� GDLO\� XQLW�� 7KH� UHVXOWV� LQGLFDWHG� WKDW� WKH�
PD[LPXP�V\VWHP�SURGXFWLYLW\�ZDV�����XQLWV�SHU�\HDU��7KH�EHVW�WLPHV�DFKLHYHG�
ZHUH�������XQLWV�SHU�KRXU��IRU�WKH�PDWHULDO�IORZ��IRU�ZHOGLQJ���K��IRU�WKH�WXUQLQJ�
SURFHVV������K�DQG�ILQDOO\�IRU�WKH�HOHFWULFDO�DVVHPEO\������K��

.H\ZRUGV�� HOHFWULF� ELF\FOHV�� VXVWDLQDEOH� WUDQVSRUWDWLRQ�� RSWLPLVDWLRQ� YLD�
VLPXODWLRQ��PDQXIDFWXULQJ� WKURXJKSXW�� GLVFUHWH� HYHQW�VLPXODWLRQ��$Q\ORJLF70��
GHFLVLRQ�PDNLQJ��2S4XHVW70��

5HIHUHQFH� WR� WKLV� SDSHU� VKRXOG� EH� PDGH� DV� IROORZV�� +HUQiQGH]�� 3�*���
%DUULHQWRV��$�+��DQG�'H�/D�0RWD��,�)���������µ2SWLPLVDWLRQ�DQG�VLPXODWLRQ�RI�
DQ�H�ELNH�PDQXIDFWXULQJ�V\VWHP��WKH�FDVH�RI�D�VPDOO�DVVHPEO\�IDFWRU\¶��Int. J. 
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%LRJUDSKLFDO�QRWHV��3HGUR�*RQ]iOH]�+HUQiQGH]�LV�D�0HFKDQLFDO�(QJLQHHU�ZKR�
JUDGXDWHG�IURP�WKH�)(6�$UDJyQ�81$0��+H�LV�DFWXDOO\�ILQLVKLQJ�KLV�0DVWHU¶V�
LQ� 6\VWHPV� (QJLQHHULQJ� RQ� ,QGXVWULDO� (QJLQHHULQJ� DUHD� LQ� WKH� (QJLQHHULQJ�
)DFXOW\�RQ�81$0��

$LGD� +XHUWD� %DUULHQWRV� UHFHLYHG� KHU� 3K'� LQ� 2SHUDWLRQV� 5HVHDUFK� DQG� LV� DQ�
$VVRFLDWH� 3URIHVVRU� LQ� WKH� 6\VWHPV� (QJLQHHULQJ� 'HSDUWPHQW� RQ� (QJLQHHULQJ�
)DFXOW\��81$0��

,GDOLD�)ORUHV�'H�/D�0RWD� UHFHLYHG�KHU�3K'�LQ�2SHUDWLRQV�5HVHDUFK�DQG� LV�DQ�
$VVRFLDWH� 3URIHVVRU� LQ� 6\VWHPV� (QJLQHHULQJ� 'HSDUWPHQW� LQ� (QJLQHHULQJ�
)DFXOW\��81$0��


