
6SHFLILF�SKRWRHOHFWULF�DQG�RSWLFDO�SURSHUWLHVRI�&G6�&G7H ILOP�KHWHURV\VWHPV�ZLWK�VROLGVROXWLRQ�LQWHUOD\HUV
%�7�%R\NR��*�6�.KU\SXQRY��2�3�&KHUQ\NK

.KDUNLY�6WDWH�3RO\WHFKQLFDO�8QLYHUVLW\����)UXQ]H�6W���������.KDUNLY��8NUDLQH
5HFHLYHG�$SULO��������

6SHFWUDO� GHSHQGHQFH� RI� SKRWRVHQVLWLYLW\� KDV� EHHQ� VWXGLHG� IRU� ,72�&G7H�$X�&X DQG,72�&G6�&G7H�$X�&X ILOP� KHWHURV\VWHPV�� :KHQ� LOOXPLQDWHG� IURP� WKH� ,72� VLGH�,72�&G6�&G7H�$X�&X KHWHURV\VWHPV� VKRZ� D� SKRWR�UHVSRQVH� PD[LPXP� FRUUHVSRQGLQJ� WRDEVRUSWLRQ� RI������µP�ZDYHOHQJWK� SKRWRQV�� 7KLV� LV� GXH� WR� IRUPDWLRQ� RI� &G6[7H�±[ VROLGVROXWLRQV� KDYLQJ� WKH� HQHUJ\� JDS� ZLGWK� OHVV� WKDQ� WKDW� LQ� &G7H OD\HU�� %DVLQJ� RQ� RSWLFDOVSHFWUD�RI�WUDQVPLVVLRQ�FRHIILFLHQW��D�SKRWRVHQVLWLYLW\�UDQJH�KDV�EHHQ�VHOHFWHG�FRUUHV SRQG�LQJ�WR�WKH�FRQWULEXWLRQ�RI�QRQ�HTXLOLEULXP�FKDUJH�FDUULHUV�JHQHUDWHG�LQ�WKH�VROLG�VROXWLR QLQWHUOD\HU�
j°°ãË�ºmÈÓÈ� °¹Ë}�¯Èã	ÓÈ«� ÏÈmÒ°Òäº°�	 Áº�º��m°�mÒ�Ëã	Óº°�Ò� ¹ãËÓº�Ó©²� �Ë�Ë¯º°Ò°�Ëä,72�&G7H�$X�&X Ò�,72�&G6�&G7H�$X�&X���¯Ò�º°mË�ËÓÒÒ��Ë�Ë¯º°Ò°�Ëä©�,72�&G6�&G7H�$X�&X°º�°�º¯ºÓ©�,72�äÈ}°Òä�ä�Áº�º��m°�mÒ�Ëã	Óº°�Ò�ÓÈ­ã
�Èã°«�¹¯Ò�¹º�ãº�ËÓÒ«�Áº�ºÓºm�°��ãÒÓº®mºãÓ©� ����� ä}ä�� w�º� º­�°ãºmãËÓº� Áº¯äÒ¯ºmÈÓÒËä� �mË¯�©²� ¯È°�mº¯ºm�&G6[7H�±[ °��Ò¯ÒÓº®ÏÈ¹¯Ë�ËÓÓº®�ÏºÓ©�äËÓ	�Ë���Ëä�m�°ãºË�&G7H���¯Ò�Ò°°ãË�ºmÈÓÒÒ�º¹�Ò�Ë°}Ò²�°¹Ë}�¯ºm�}ºªÁÁÒ��ÒËÓ�È� ¹¯º¹�°}ÈÓÒ«�� ­©ã� m©­¯ÈÓ� ÒÓ�Ë¯mÈã� Áº�º��m°�mÒ�Ëã	Óº°�Ò�� °ºº�mË�°�m�
�Ò®� m}ãÈ��ÓË¯ÈmÓºmË°Ó©²� Óº°Ò�ËãË®� ÏÈ¯«�È�� �ËÓË¯Ò¯ºmÈÓÓ©²� m� º­ãÈ°�Ò� mÈ¯ÒÏºÓÓº®� ¹¯º°ãº®}Ò� �mË¯�©²¯È°�mº¯ºm�

7KH�S&G7H�Q&G6 KHWHURMXQFWLRQ�LV�D�JUHDWLQWHUHVW� IURP� WKH� VWDQGSRLQW� RI� WKLQ�ILOPVRODU� HOHPHQW� GHYHORSPHQW�� 7KH� WKHRUHWLFDOHIILFLHQF\�RI�WKDW�KHWHURMXQFWLRQ�LV������>�@�,W�LV�DOVR�ZHOO�NQRZQ�WKDW�LW�LV�MXVW�WKH�PLVILWEHWZHHQ�FU\VWDO�ODWWLFH�SDUDPHWHUV�RI�&G6 DQG&G7H WKDW� LV� WKH� PDLQ� IDFWRU� LQIOXHQFLQJQHJDWLYHO\� WKH� SDUDPHWHUV� RI� D� UHDO� Q&G6ÜS&G7H KHWHURMXQFWLRQ�>�@�&RQVLGHUDWLRQ� RI� OLWHUDWXUH� GDWD� >����@KDV� VKRZQ� WKDW�ZKHQ� GHYHORSLQJ� SKRWRHOHF �WULF� GHYLFHV� EDVHG� RQ� &G6�&G7H ILOPV�� DJUHDW�GHDO�RI�DWWHQWLRQ�LV�JLYHQ�WRGD\�WR�WKHSUREOHP� RI� SRVVLEOH� SUHVHQFH� RI� &G6[7H�±[VROLG� VROXWLRQV� DW� WKH� &G6Ü&G7H SKDVH� LQ�WHUIDFH��7KRVH�VROLG�VROXWLRQV�H[KLELW�D�EDQGJDS�ZLGWK�GLIIHUHQW� IURP�WKRVH�RI� &G6 DQG&G7H OD\HUV� >�@�� $QDO\VLV� RI� VSHFWUDO� GH �SHQGHQFHV� RI� SKRWR�UHVSRQVH� DQG� OLJKW� DE �

VRUSWLRQ� FRHIILFLHQW� LV� DPRQJ� WKH� PRVWSURPSW� PHWKRGV� WR� VWXG\� WKH� EDQG� JDSZLGWK�RI�VHPLFRQGXFWRUV��7KHUHIRUH��LQ�WKLVZRUN�� WKH� &G6�&G7H ILOP� KHWHURV\VWHPVZHUH�VWXGLHG�XVLQJ�SKRWRHOHFWULF�DQG�RSWLFDOPHWKRGV�WR�LGHQWLI\�WKH�VROLG�VROXWLRQV�*ODVV�VXEVWUDWHV�ZLWK�GHSRVLWHG�WUDQVSDU �HQW�FRQGXFWLYH�,72�OD\HUV�ZHUH�XVHG�WR�SUH �SDUH� &G7H�EDVHG� KHWHURV\VWHPV�� ���� µPWKLFN� &G6 OD\HUV� ZHUH� GHSRVLWHG� RQWR� ,72VXUIDFH� XVLQJ� WKH� YDFXXP� HYDSRUDWLRQ� DW����&�� 7KH� &G6 OD\HUV� ZHUH� UHFU\VWDOOL]HGDW�����&��7KHQ����µP�WKLFN�&G7H ILOPV�ZHUHGHSRVLWHG� RQWR� &G6 OD\HUV� �ZKHQ� SUHSDULQJ,72�&G6�&G7H KHWHURV\VWHPV�� RU� RQWR� ,72VXUIDFH� �ZKHQ� SUHSDULQJ� ,72�&G7H RQHV��7KH�VXEVWUDWH�WHPSHUDWXUH�ZDV���� �&�LQ�DOOFDVHV�� WKH� GHSRVLWLRQ� ZDV� FDUULHG� RXW�ZLWK �RXW� WKH� YDFXXP� GHWHULRUDWLRQ�� 7KHQ� &G&O�

)XQFWLRQDO�0DWHULDOV����1R��������� �������Û�,QVWLWXWH�IRU�6LQJOH�&U\VWDOV

��� )XQFWLRQDO�PDWHULDOV������������


