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WKUHVKROG�GHWHUPLQHG�E\�WKH�VLQJOH�EXQFK�LQVWDELOLW\��7KH�
EXLOG�XS� RI� HOHFWURQ� FORXG�ZLOO� EH� IXUWKHU� VXSSUHVVHG� E\�
WKH�1(*�FRDWLQJ��IRU�ZKLFK�D�ORZHU�6(<�LV�H[SHFWHG��

,17(5$&7,21�:,7+�%($0�%($0�
,Q� FRQYHQWLRQDO� HOHFWURQ� SRVLWURQ� FROOLGHUV�� RQO\� WKH�

LPSHGDQFH�OHQJWKHQHG�EXQFK�LV�XVHG�LQ�EHDP�EHDP�VLPX�
ODWLRQV�� LQVWHDG� RI� FRQVLGHULQJ� WKH� LPSHGDQFH� GLUHFWO\��
7KLV� LV�QRW� D�SUREOHP�VLQFH� WKH� ORQJLWXGLQDO�G\QDPLFV� LV�
QRW�VHQVLWLYH�WR�EHDP�EHDP�LQWHUDFWLRQ��%XW�LW�LV�GLIIHUHQW�
LQ� KLJK� HQHUJ\� FROOLGHUV� VLQFH� WKH� EXQFK� ZLOO� DOVR� EH�
OHQJWKHQHG� GXULQJ� EHDP�EHDP� LQWHUDFWLRQ� E\� EHDPVWUDK�
OXQJ�HIIHFW�� ,W� LV�YHU\�QDWXUDO�DQG�PRUH�VHOI�FRQVLVWHQW� WR�
FRQVLGHU�WKH�ORQJLWXGLQDO�LPSHGDQFH�GLUHFWO\�LQ�WKH�EHDP�
EHDP�VLPXODWLRQ�>�@��
%\� VFDQQLQJ� WKH� KRUL]RQWDO� WXQH� WR� VHH� ZKHWKHU� WKH�

WUDQVYHUVH� RVFLOODWLRQ� LV� VWDEOH� ZLWK� EHDP�EHDP� LQWHUDF�
WLRQ�� LW� LV� IRXQG� WKDW� WKH� EHDP� JHWV� PRUH� XQVWDEOH� ZLWK�
LPSHGDQFH��2QH�RI� WKH�H[DPSOHV� LV�GHPRQVWUDWHG� LQ�)LJ��
����0RUH�VWXGLHV�VKRZ�WKDW�UHGXFLQJ�Ex� LQ�WKH�LQWHUDFWLRQ�
SRLQW�LV�HIILFLHQW�WR�GDPS�WKLV�HIIHFW��)XUWKHU�RSWLPL]DWLRQ�
RI�WKH�EHDP�SDUDPHWHUV�DQG�LPSHGDQFH�LV�UHTXLUHG��

�
)LJXUH� ���� +RUL]RQWDO� EHDP� VL]H� EORZ� XS� LQ� FROOLVLRQ�
REWDLQHG�E\�VLPXODWLRQ�ZLWK�DQG�ZLWKRXW�LPSHGDQFH��

&21&/86,21�
7KH� FROOHFWLYH� EHDP� LQVWDELOLWLHV� DUH� SRWHQWLDO� UH�

VWULFWLRQV� LQ� &(3&� WR� DFKLHYH� KLJK� OXPLQRVLW\� SHUIRU�
PDQFH��'LIIHUHQW� VWUDWHJLHV�XVHG� WR�PLWLJDWH� WKHVH�HIIHFWV�
KDYH�EHHQ�GLVFXVVHG��7KH�VLQJOH�EXQFK�LQVWDELOLW\�LV�GRP�
LQDWHG� E\� WKH� PLFURZDYH� LQVWDELOLW\�� ZKLFK� FDQ� LQGXFH�
ORQJLWXGLQDO� SKDVH� VSDFH� GLVWRUWLRQV� DQG� FRXSOH�ZLWK� WKH�
EHDP�EHDP�LQWHUDFWLRQ��7KH�EHDP�SDUDPHWHUV�DQG�LPSHG�
DQFH� QHHG� WR� EH� IXUWKHU� RSWLPL]HG� WR� JHW� ODUJHU� VWDEOH�
UHJLRQ� LQ� WXQH�� 7KH� FRXSOHG� EXQFK� LQVWDELOLWLHV� IURP� WKH�
UHVLVWLYH�ZDOO�DQG�5)�+20V�QHHG� WR�EH�GDPSHG�E\�HIIL�
FLHQW�EXQFK�E\�EXQFK�IHHGEDFN�V\VWHPV��7KH� WZR�VWUHDP�
LQVWDELOLWLHV�UHTXLUH�PXOWL�WUDLQ�ILOOLQJ�SDWWHUQ�ZLWK�FHUWDLQ�
EXQFK� VSDFLQJ�� DORQJ�ZLWK� IHHGEDFN� DQG� YDFXXP� FRQGL�
WLRQLQJ��

$&.12:/('*(0(17�
7KH�DXWKRUV�ZRXOG�OLNH�WR�WKDQN�WKH�VXSSRUW�IURP�16)&�

���������������������DQG� WKH�<RXWK� ,QQRYDWLRQ�3URPR�
WLRQ�$VVRFLDWLRQ��&$6��

5()(5(1&(6�
>�@� �&(3&�&RQFHSWXDO�'HVLJQ�5HSRUW��9ROXPH���±�$FFHOHUDWRU��

������
>�@� �1��:DQJ� DQG�4��4LQ�� ³5HVLVWLYH�ZDOO� LPSHGDQFH� RI� WZR�

OD\HU� WXEH´��3K\V��5HY��67�$FFHO��DQG�%HDPV�������������
�������

>�@� �(�� .RXNRYLQL�3ODWLD�� *�� 5XPROR�� DQG� &�� =DQQLQL�� ³(OHF�
WURPDJQHWLF�FKDUDFWHUL]DWLRQ�RI�QRQHYDSRUDEOH�JHWWHU�SURS�
HUWLHV�EHWZHHQ���������DQG���������*+]�IRU�WKH�&RPSDFW�
/LQHDU�&ROOLGHU�GDPSLQJ�ULQJV´��3K\V��5HY��$FFHO��%HDPV��
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>�@� �0�� %RUODQG�� ³HOHJDQW�� $� )OH[LEOH� 6''6�&RPSOLDQW� &RGH�
IRU�$FFHOHUDWRU�6LPXODWLRQ´��$GYDQFHG�3KRWRQ�6RXUFH�/6�
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>�@� �<��:DQJ�DQG�0��%RUODQG��³3HOHJDQW��$�3DUDOOHO�$FFHOHUDWRU�
6LPXODWLRQ� &RGH� IRU� (OHFWURQ� *HQHUDWLRQ� DQG� 7UDFNLQJ´��
3URFHHGLQJV� RI� WKH� ��WK� $GYDQFHG� $FFHOHUDWRU� &RQFHSWV�
:RUNVKRS��$,3�&RQI��3URF�������������������

>�@� �(�� .HLO� DQG� :�� 6FKQHOO�� &(51� 5HSRUW�� 7+�5)��������
�������

>�@� �'��%RXVVDUG��&(51�/$%�,,�5)�,QW��������������
>�@� �<�� =KDQJ�� 1��:DQJ�� &�� /LQ�� &�� <X�� ³&URVVWDON� RI� EHDP�

EHDP� HIIHFW� DQG� ORQJLWXGLQDO� LPSHGDQFH� DW� &(3&´�� LQ�
Proc��,3$&¶����0HOERXUQH��$XVWUDOLD��023*:�����������
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