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SRVVLEOH�WLPH�RI�DUULYDO�RI�WKH�VHQG UHTXHVWW6UF7U%HJ W6UF7U(QG

W'VW5HF%HJ W'VW5HF(QGWM7U%HJWM5HF%HJ WM7U(QGWM5HF(QGWL7U%HJ WL7U(QGWL5HF(QGWL5HF%HJ

)LJ������7UDYHOOLQJ�RI�D�SDFNHW�LQ�DQ�)'',�ULQJ
7KHUH�LV�D�VR�FDOOHG�VWDWLRQ�ODWHQF\ �6/��GHOD\�EHWZHHQ�WKHDFWLRQV�RI�WKH�UHFHLYHU�DQG�WKH�DFWLRQV�RI�WKH�WUDQVPLWWHU�RIWKH�VDPH�VWDWLRQ���,Q�WKLV�ZD\�WL7U%HJ���WL5HF%HJ� �WL7U(QG���WL5HF(QG� �6/�,I�ZH�NQRZ�RQH�RI�WKH�DERYH�PHQWLRQHG�WLPHV��WKHQ�DOO�WKHRWKHU� RQHV� FDQ� EH� FDOFXODWHG� LQ� WKH� NQRZOHGJH� RI� FDEOHOHQJWKV�� VSHHG� RI� WKH� OLJKW� LQ� ILEHU�� VWDWLRQ� ODWHQF\� DQGSDFNHW�OHQJWK��+RZHYHU��LW� LV�VWLOO�XQNQRZQ�ZKDW� WLPH�WKHSDFNHW� DUULYHG� IURP� WKH� RXWVLGH� ZRUOG� WR� WKH� VRXUFHVWDWLRQ���,W�PXVW�KDYH�KDSSHQHG�VRPH�WLPH�EHIRUH�W6UF7U%HJ�EXW�XVLQJ�RQO\�WKH�LQIRUPDWLRQ�ZH�JDLQHG�E\� WKH�SURWRFRODQDO\]HU��LW�LV�XQGHFLGDEOH�ZKHQ�H[DFWO\���)RUWXQDWHO\��ZHPD\� VD\�� LW� DUULYHG� WR� WKH� VRXUFH� VWDWLRQ� MXVW� EHIRUH� LWVWUDQVPLVVLRQ� EHJDQ� DW� W6UF7U%HJ�� � 7KLV� LV� XQGLVWLQJXLVKDEOH



IURP�DQ\�RWKHU�SRVVLEOH�WLPH�RI�LWV�DUULYDO���,Q�WKLV�ZD\��ZHFDQ� PDNH� WKH� IROORZLQJ� REVHUYDWLRQV�� � 7KH� 'WLN GHOD\EHWZHHQ�WL7U%HJ DQG�WN5HF%HJ LV�DOZD\V�WKH�VDPH�IRU�DOO�IL[HG�LDQG� N�� EHFDXVH� LW� LV� FDXVHG� E\� PXOWLSOH� VWDWLRQ� ODWHQFLHVDQG� FDEOH� GHOD\�� � /HW� WKH� SURWRFRO� DQDO\]HU� EH� VWDWLRQN�7KH�FDOFXODWLRQ�RI�LQWHU�DUULYDO�WLPHV�RI�SDFNHWV�RULJLQDWHGIURP� VWDWLRQL GHVWLQHG� WR� VWDWLRQM RPLWV� WKH� LGHQWLFDO� 'WLNGHOD\V�DQG�WKH�LQWHU�DUULYDO�WLPH�FDOFXODWHG�RQ�WKH�EDVLV�RIRXU� REVHUYDWLRQV� DW� VWDWLRQN PD\� EH� XVHG� DV� WKH� LQWHU�DUULYDO� WLPH�RI� WKH�VHQGLQJ� UHTXHVWV�DW�VWDWLRQL�� �:H�KDYHVKRZQ� WKDW� WKH� REVHUYHG� 7� WUDIILF�PDWUL[� FDQ� EH� XVHG� DVWKH�'�GHPDQG�PDWUL[�1RZ� ZH� PLJKW� FDOFXODWH� WKH� WLM WZR�GLPHQVLRQDOGLVWULEXWLRQV� IURP� WKH� GDWD� JDLQHG� E\� WKH� SURWRFRODQDO\]HU�� � +RZHYHU�� WKH� �'� GLVWULEXWLRQV� ZRXOG� QRW� EHDSSURSULDWH�IRU�URXWLQJ�GHFLVLRQV��DV�H[SODLQHG�LQ�WKH�QH[WVHFWLRQ�� ´7UDIILF� EHWZHHQ� WKH� ULQJV´��� 7ZR� RQH�GLPHQVLRQDO� GLVWULEXWLRQV� DUH� XVHG�� RQH� IRU� WKH� SDFNHWOHQJWK� OLM DQG� RQH� IRU� WKH� LQWHU�DUULYDO� WLPH� WLM�� � 7KHVHGLVWULEXWLRQV�DUH�DSSUR[LPDWHG�E\�XVLQJ�KLVWRJUDPV�� �7KH�'�KLVWRJUDP�FRPSXWDWLRQ�DV�ZHOO� DV� WKH�UDQGRP�QXPEHUJHQHUDWLRQ�RQ�WKH�EDVLV�RI�WKH�FROOHFWHG�KLVWRJUDP�LV�D�SDUWRI�WKH�201H7���VLPXODWRU�$V� WKH�DYHUDJH�XWLOLVDWLRQ�RI� WKH�REVHUYHG�)'',�QHWZRUNLV� EHORZ� ���� D� IDFWRU� FDOOHG� /RDG� 0XOWLSOLHU ZDVLQWURGXFHG�WR�VLPXODWH�KLJKHU�ORDG���7KH�LQWHU�DUULYDO�WLPHLV� GLYLGHG� E\� WKLV� IDFWRU� VR� WKH� ORDG� EHFRPHV� /RDG0XOWLSOLHU� WLPHV� PRUH�� � %\� FKDQJLQJ� WKH� YDOXH� RI� WKLVIDFWRU�� WKH� ORDG� RI� WKH� V\VWHP� FDQ� EH� HDVLO\� PRGLILHG�ZKLOH�WKH�QDWXUH�RI�WKH�WUDIILF�UHPDLQV�WKH�VDPH�7UDIILF�EHWZHHQ�WKH�ULQJV7KH� WZR� ULQJV� DUH� LQWHUFRQQHFWHG� E\� D� URXWHU� ZKLFK� KDVRQH� SRUW� LQ� ERWK� ULQJV�� � ,Q� WKH� VLPXODWLRQ� PRGHO� FDOOHG´ZLUHG´�� WKH� WZR� URXWHU�SRUWV� DUH� LQWHUFRQQHFWHG� E\� �ZLUHV�� �$OO� WKH� SDFNHWV� GHVWLQHG� WR� WKH� URXWHU� LQ� RQH� ULQJZLOO�EH�FDSWXUHG�E\� WKH�URXWHU�SRUW� DQG�VHQW� WR� WKH� URXWHUSRUW�FRQQHFWHG� WR� WKH�RWKHU� ULQJ�� � ,Q� WKH�PRGHO�� WKDW� SRUWKDV�WR�UDQGRPO\�VHOHFW�D�GHVWLQDWLRQ�VWDWLRQ�IRU� WKH�SDFNHWLQ�WKH�RWKHU�ULQJ��EHFDXVH�WKH�RULJLQDO�URXWLQJ�LQIRUPDWLRQZDV� QRW� FDSWXUHG� GXULQJ� WKH� WUDIILF� PHDVXUHPHQW�� � 7KHWUDIILF�PHDVXUHPHQW�ZDV� GRQH�RQ�0$&� OHYHO� ZLWK�0$&DGGUHVVHV� RI� WKH� VWDWLRQV� DQG� URXWLQJ� LV� GRQH� LQ� WKHQHWZRUN� OD\HU� RI� WKH� 26,� VHYHQ�OD\HUHG� QHWZRUNDUFKLWHFWXUH�PRGHO���7DQHQEDXP��������6R�ZKHQ�D�SDFNHWDUULYHV�IURP�WKH�URXWHU�SRUW�RI�ULQJ����WR�WKH�URXWHU�SRUW�RIULQJ� ���� WKH� URXWHU� SRUW� RI� ULQJ� ��� KDV� QR� GLUHFWLQIRUPDWLRQ� WR�ZKLFK� VWDWLRQ�RI� LWV� ULQJ� WKH�SDFNHW�VKRXOGEH�VHQW����VHH�)LJ�����
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SDFNHW
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5
6 6

6 6

6� �VWDWLRQ
SDFNHW SDFNHW

)LJ�����7KH�SUREOHP�RI�URXWLQJ
7KH�SDFNHW�OHQJWK�GLVWULEXWLRQV�IURP�WKH�URXWHU�SRUW�LQ�WKHGHVWLQDWLRQ�ULQJ�WR�DOO�WKH�RWKHU�VWDWLRQV�LQ�WKDW�ULQJ��DOO�WKHOUL�� LzU�� U� PHDQV� WKH� URXWHU� SRUW�� DUH� XVHG� IRU� URXWLQJGHFLVLRQV�� � ,W� LV� GRQH� WKH� IROORZLQJ�ZD\�� � WKH� URXWHU� LV� DQRUPDO�)'',�VWDWLRQ� LQ�ERWK�ULQJV� LQ� WKH�UHDO�V\VWHP�DQGLWV� RXWSXW� VWDWLVWLFV�ZHUH�PHDVXUHG� DQG� WKH� SDFNHW� OHQJWKKLVWRJUDPV�ZHUH�FDOFXODWHG���)LJ�����VKRZV�DQ�H[DPSOH�
1XPEHU�RI�SDFNHWV

SDFNHW
�����E\WHVOHQJWK

1XPEHU�RI�SDFNHWV

SDFNHW
�����E\WHVOHQJWK

1XPEHU�RI�SDFNHWV

SDFNHW
�����E\WHVOHQJWK

���� ��� ���
WR�VWDWLRQ��� WR�VWDWLRQ��� WR�VWDWLRQ���

)LJ�����3DFNHW�OHQJWK�GLVWULEXWLRQ�KLVWRJUDPV�IURP�WKH�URXWHU�SRUWWR�GLIIHUHQW�VWDWLRQV�LQ�ULQJ�������IRU�LOOXVWUDWLRQ�RQO\
7KHVH� KLVWRJUDPV� DUH� QRW� XVHG� IRU� WUDIILF� JHQHUDWLRQEHFDXVH�WKH�WUDIILF�RI�WKH�URXWHU�SRUW�WR�WKH�VWDWLRQV�RI�RQHULQJ� DOZD\V� FRPHV� IURP� WKH� RWKHU� ULQJ�� � 7KH\� DUH� XVHGRQO\� IRU� URXWLQJ�� � ,Q� WKH� VLPXODWLRQ� PRGHO�� WKH� URXWHUFKHFNV�WKH�OHQJWK�RI�WKH�SDFNHW�DUULYHG�IURP�WKH�RWKHU�ULQJ�/HW� LW� EH� ����� E\WHV� LQ� RXU� H[DPSOH�� � 7KH� URXWHU� SRUWUHWULHYHV� WKH� KHLJKWV� RI� WKH� SDFNHW� OHQJWK� GLVWULEXWLRQKLVWRJUDPV�LQ�WKDW�SRVLWLRQ�� �7KH\�DUH�����������DQG����LQ�RXU�H[DPSOH�� �7KHQ�LW� UDQGRPO\�VHOHFWV� WKH�GHVWLQDWLRQVWDWLRQ� IRU� WKH� SDFNHW� VR� WKDW� WKH� SUREDELOLW\� RI� WKHVHOHFWLRQ� RI� VWDWLRQL LV� SURSRUWLRQDO� WR� WKH� KHLJKW� RI� WKHOHQJWK� GLVWULEXWLRQ� KLVWRJUDP� IURP� WKH� URXWHU� WR� VWDWLRQL�OUL��DW�WKH�SRVLWLRQ�RI�WKH�OHQJWK�RI�WKH�FXUUHQW�SDFNHW���,QRXU� H[DPSOH� WKH� SUREDELOLW\� RI� WKH� VHOHFWLRQ� RI� VWDWLRQ��VWDWLRQ��DQG�VWDWLRQ��LV����������DQG������UHVSHFWLYHO\�,Q�WKH�VLPXODWLRQ�PRGHO�FDOOHG�´660´��WKH�WZR�URXWHU�SRUWVRSHUDWH� LQ� WKH� VDPH� ZD\�� EXW� WKH\� DUH� LQWHUFRQQHFWHGWKURXJK�VWDWLVWLFDO�LQWHUIDFHV�6WDWLVWLFDO�LQWHUIDFHV7KH� VWDWLVWLFDO� LQWHUIDFHV� RI� WKH� 660� FRQVLVW� RI� RXWSXWLQWHUIDFH� �2,)�� DQG� LQSXW� LQWHUIDFH� �,,)�� SDLUV�� $Q� � 2,)FDSWXUHV� WKH�PHVVDJHV��FROOHFWV� VWDWLVWLFV� DERXW� WKHP��DQGLI� VRPH� FRQGLWLRQV� DUH� PHW� LW� VHQGV� WKH� VWDWLVWLFV� WR� WKHFRUUHVSRQGLQJ� ,,)�� � 7KH� ,,)� JHQHUDWHV� PHVVDJHV� RQ� WKHEDVLV� RI� WKH� VWDWLVWLFV� LW� UHFHLYHG� IURP� WKH� FRUUHVSRQGLQJ2,)�



7KH� WULJJHU� FRQGLWLRQ� RI� WKH� 2,)� WR� VHQG� WKH� FROOHFWHGVWDWLVWLFV��VKRXOG�EH�FKRVHQ�E\�WKH�XVHU���,Q�WKLV�DUWLFOH��WKHWUDQVPLVVLRQ�RI�WKH�VWDWLVWLFV�LV�FRQWUROOHG�E\�WKH�VR�FDOOHGXSGDWH� WKUHVKROG �87�� SDUDPHWHU�� � 7KH� 2,)� FRXQWV� WKHFDSWXUHG�PHVVDJHV�DQG�LI�WKH�FRXQWHU�UHDFKHV�87��WKH�2,)VHQGV� WKH� FROOHFWHG� VWDWLVWLFV� WR� WKH� DSSURSULDWH� ,,)�� DQGDOVR�UHVWDUWV�WKH�VWDWLVWLFV�FROOHFWLRQ���,Q�WKLV�ZD\��ZKHQ�WKH2,)�VHQGV� LWV� VWDWLVWLFV� WKH\�DUH�DOUHDG\�EDVHG�RQ�HQRXJKREVHUYDWLRQV� WR� DFKLHYH� WKH� UHTXLUHG� DFFXUDF\�� EXW� WKLVPHWKRG�PD\�SURGXFH�ORQJ�WUDQVLHQW�LI�WKH�UDWH�RI�PHVVDJHDUULYDO�WR�WKH�2,)�LV�ORZ���$QRWKHU�DSSURDFK�FRXOG�EH�WKDWWKH�2,)�VHQGV� LWV�VWDWLVWLFV�DIWHU�D�FHUWDLQ�VLPXODWLRQ� WLPHKDV�HODSVHG�� �8VLQJ�WKLV�VHFRQG�PHWKRG�� WKH�OHQJWK�RI� WKHWUDQVLHQW�FDXVHG�E\�660�LV�ERXQGHG��EXW� WKH�DFFXUDF\�RIWKH�VWDWLVWLFV�LV�QRW�HQVXUHG�� �2I�FRXUVH�� LW� LV�SRVVLEOH�WKDW2,)�GRHV�QRW�GHOHWH�LWV�VWDWLVWLFV�DW�WKH�WLPH�RI�VHQGLQJ��EXWLW� PXVW� VRPHKRZ� GHOHWH� WKH� ROG� REVHUYDWLRQV�� RWKHUZLVHWKH� FKDQJHV� LQ� WKH� VWDWLVWLFDO� FKDUDFWHULVWLFV� FRXOG� QRW� JRWKURXJK�WKH�2,)�,,)�SDLU�,Q� WKLV�DUWLFOH�� WKH� OHQJWK� DQG� WKH� LQWHU�DUULYDO� WLPH�RI� WKHPHVVDJHV� DUH� REVHUYHG� E\� WKH� 2,)¶V� DQG� WKH� FROOHFWHGVWDWLVWLFV� �KLVWRJUDPV�� DUH� VHQW� WR� WKH� DSSURSULDWH� ,,)¶V�7KH� ,,)¶V� UH�JHQHUDWH� WKH� WUDIILF� RQ� WKH� EDVLV� RI� WKHVWDWLVWLFV�6,08/$7,21�5(68/76,QLWLDO�WUDQVLHQW�FDXVHG�E\�WKH�6607KH�DLP�RI�RXU�ILUVW�H[SHULPHQW�ZDV� WR� WHVW� WKH�RSHUDWLRQRI�WKH�2,)���,,)�SDLUV���7R�VHW�XS�D�UHIHUHQFH��WKH�WZR�ULQJVZHUH�LQWHUFRQQHFWHG�ZLWK�ZLUHV�ILUVW���7KH�/RDG�0XOWLSOLHUIDFWRU�RI� WKH�1RUWKHUQ�5LQJ� �15��DQG� WKH�6RXWKHUQ�5LQJ�65�� ZDV� VHW� WR� �� DQG� ��� UHVSHFWLYHO\�� � ,Q� WKLV� ZD\� WKHPDMRULW\�RI� WKH� ORDG�RI� WKH�6RXWKHUQ�5LQJ�FDPH�IURP� WKH1RUWKHUQ�5LQJ�� �7KH�XWLOLVDWLRQ�RI� WKH�6RXWKHUQ�5LQJ�ZDVPHDVXUHG�� � 7KHQ�� WKH� ZLUHV� ZHUH� UHSODFHG� E\� VWDWLVWLFDOLQWHUIDFH� SDLUV�� � 7KH� VLPXODWLRQ� ZDV� SHUIRUPHG� ZLWK� WKHYDOXHV� ���� DQG� ����� IRU� WKH� 87� �XSGDWH� WKUHVKROG�SDUDPHWHU�RI�WKH�2,)�7KH� XWLOLVDWLRQ� RI� WKH� 6RXWKHUQ� 5LQJ� ZDV� FDOFXODWHG� LQHDFK����PV��VLPXODWLRQ�WLPH��ZLGH�ZLQGRZ�DQG�SORWWHG�LQWKH� IXQFWLRQ� RI� WLPH�� � )LJ�� �� VKRZV� WKH� DYHUDJH� RI� ��VLPXODWLRQ� UXQV� ZLWK� GLIIHUHQW� VHHGV� IRU� WKH� UDQGRPQXPEHU� JHQHUDWRU�� � 7KH� DYHUDJLQJ� RI� WKH� UHVXOWV� RIPXOWLSOH�UXQV�ZDV�QHFHVVDU\�EHFDXVH�WKHUH�ZHUH� WRR�PXFKIOXFWXDWLRQV� �� WKH� ��� PV� ZLQGRZ� VL]H� FRXOG� QRW� EHLQFUHDVHG� EHFDXVH� WKH� LQLWLDO� WUDQVLHQW� ZRXOG� KDYHGLVDSSHDUHG�� � 7KH� FXUYH� WLWOHG� ³ZLUHG´� VHUYHV� DV� DUHIHUHQFH�� 7KH� FXUYHV� WLWOHG� ³660� 87 ���´� DQG� ³66087 ����´�ZHUH�SURGXFHG�E\�XVLQJ�660�ZLWK�87�RI����DQG� ������ UHVSHFWLYHO\�� � ³660� 87 ���´� KDV� D� VKRUWWUDQVLHQW� DW� WKH� EHJLQQLQJ� DQG� ³660� 87 ����´� KDV� DPXFK� ORQJHU� WUDQVLHQW� SHULRG�� � 7KLV� LV� H[SODLQHG� E\� WKHIDFW� WKDW� LQ� WKH� VHFRQG� FDVH� ��� WLPHV� DV� PDQ\� PHVVDJHVKDYH�WR�DUULYH�WR�WKH�2,)�RI�WKH�1RUWKHUQ�5LQJ�EHIRUH�WKHILUVW�VWDWLVWLFV�DUH�VHQW�WR�WKH�,,)�RI�WKH�6RXWKHUQ�5LQJ�
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ZLUHG
660��87 ���

660��87 ����
)LJ������8WLOLVDWLRQ�RI�WKH�6RXWKHUQ�)'',�5LQJ

7UDQVLHQW�LQ�WKH�VLPXODWHG�V\VWHP:H�KDYH�DOUHDG\�VHHQ�WKDW�660�FDXVHV�DQ�LQLWLDO�WUDQVLHQWHYHQ�LI�WKH�VLPXODWHG�V\VWHP�VKRZV�QR�WUDQVLHQW�EHKDYLRXU�/HW�XV�H[DPLQH�ZKDW�KDSSHQV�LI�WKHUH� LV�D� WUDQVLHQW� LQ�WKHVLPXODWHG�V\VWHP�7KH�IROORZLQJ�VLPXODWLRQ�H[SHULPHQW�ZDV�SHUIRUPHG�ZLWKDQG� ZLWKRXW� XVLQJ� 660�� � :LWK� WKH� KHOS� RI� WKH� /RDG0XOWLSOLHU� IDFWRU�� WKH� RIIHUHG� ORDG� RI� WKH 1RUWKHUQ� 5LQJZDV�UDLVHG�E\�D�IDFWRU�RI���DW�W� � V�DQG�LW�ZDV�VHW�EDFN�WRLWV�RULJLQDO�YDOXH�DW�W� �V���:H�PHDVXUHG�WKH�XWLOLVDWLRQ�LQERWK� ULQJV�� � ,W� ZDV� DYHUDJHG� LQ� D� ��� PV� ZLQGRZ� IRU� ��VLPXODWLRQ�UXQV�DQG�GHSLFWHG�RQ�)LJ����
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15BZLUHG
15B660��87 ���

65BZLUHG 65B660��87 ���
65B660��87 ����

)LJ������7UDQVLHQW�EHKDYLRXU��WKH�ORDG�FKDQJHV
7KH� ³ZLUHG´� FXUYHV� RI� ERWK� ULQJV� DUH� UHJDUGHG� DVUHIHUHQFHV�� � 7KH� FXUYHV� ³15B660� 87 ���´� DQG³65B660�87 ���´�DUH�SURGXFHG�ZLWK�660�XVLQJ�XSGDWHWUHVKROG�RI�����LQ�FDVH�RI�ERWK�ULQJV���7KH�15B660�ULVHVZLWK�15BZLUHG��EHFDXVH�WKH�ORDG�IURP�WKH�6RXWKHUQ�5LQJWR�WKH�1RUWKHUQ�5LQJ�GRHV�QRW�FKDQJH���$IWHU�W� WKH�,,)�RIWKH�6RXWKHUQ�5LQJ� � VWLOO� JHQDWHV� SDFNHWV� DFFRUGLQJ� WR� WKHROG�VWDWLVWLFV��VR�65B660�GRHV�QRW�UDLVH�XQWLO�WKH�,,)�JHWVQHZ� VWDWLVWLFV�� � $V� WKLV� KDSSHQV� IDVW� ZLWK� 87 ����� WKHWUDQVLHQW�RI� WKH�³65B660�87 ���´�LV�KDUG� WR�VHH�� WKDW¶VZK\� ZH� KDYH� DOVR� SORWWHG� ³65B660� 87 ����´�� � 7KHVLWXDWLRQ� LV� VLPLODU� DIWHU� W��� EXW� WKH� WUDQVLHQW� LV� ORQJHU�EHFDXVH�WKH�2,)�RI� WKH�1RUWKHUQ�5LQJ�VHQGV� WKH�VWDWLVWLFVDIWHU� WKH� DUULYLDO� RI� HYHU\� 87WK� SDFNHWV� DQG� DIWHU� W� WKHORDG�LQ�WKH�1RUWKHUQ�5LQJ� LV�VLJQLILFDQWO\� OHVV� WKHQ� LQ� WKH



�W�� �� W��� LQWHUYDO�� � ,Q� WKLV� ZD\�� WKH� OHQJWK� RI� WKH� WUDQVLHQWGHSHQGV�RQ�WKH�UDWH�RI�SDFNHWV�DUULYLQJ�WR�WKH�2,)�$FFXUDF\�RI�WKH�UHVXOWV,Q�PDQ\� FDVHV�� WKH� DLP� RI� WKH� VLPXODWLRQ� LV� WR� VWXG\� WKHVWHDG\�VWDWH�EHKDYLRXU�RI�WKH�V\VWHP���/HW�XV�H[DPLQH�KRZDFFXUDWH�UHVXOWV�FDQ�EH�SURGXFHG�E\�XVLQJ�660�1RZ�� ZH� ZRXOG� OLNH� WR� LJQRUH� WKH� HIIHFW� RI� WKH� LQLWLDOWUDQVLHQW��DQG�PDNH�ORQJHU�VLPXODWLRQ�UXQV���)LJ���� VKRZVWKH�UHVXOWV�RI����VLPXODWLRQ�UXQV�DYHUDJHG�LQ�D���PV�ZLGHZLQGRZ�� �7KLV� ILJXUH� VKRZV� WKDW� WKH� UHVXOWV� SURGXFHG� E\660�DUH�YHU\�FORVH�WR�WKH�UHVXOWV�RI�WKH�ZLUHG�FDVH�
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15BZLUHG
15B660�87 ����65BZLUHG
65B660�87 ����

)LJ������8WLOLVDWLRQ�RI�WKH�)'',�ULQJV�ZLWK�DQG�ZLWKRXW�660
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