
5HIHUHQFH�

$SULO�����

����������	

)RUHZRUG��7KH�DLP�RI�WKRVH�WHVWV�ZDV�WR�ILQG�WKH�ULJKW�GHSRVLWLRQ�SURFHGXUH�ZLWK�UHJDUGV�WR�WKH�PRGXOH�JOXH

UHTXLUHPHQWV��DQG�WR�WHVW�WKH�PRGXOH�UHPRYDELOLW\�ZLWK�VXFK�FRPSRXQG�

0RGLILFDWLRQV�

&RUUHFWLRQV�

:ULWHUV��-HDQ�&ODXGH�&OHPHQV��(ULF�9LJHRODV



5HIHUHQFH� ���

��� *OXH�DSSOLFDELOLW\

7KH�SXUSRVH�RI�WKRVH�WHVWV�ZDV�WR�YHULI\�WKH�DSSOLFDELOLW\�RI�WKH�(FFRERQG����JOXH��ZLWK�UHJDUGV�WR�WKH�JOXH

GHSRVLWLRQ�UHTXLUHPHQWV�

(FFRERQG����LV�D�FRQWUROOHG�IOH[LEOH�HSR[\�DGKHVLYH��ZKLFK�FXUHV�DW�DPELHQW�WHPSHUDWXUH��6HYHUDO�IRUPXODWLRQV�RI

IOH[LELOLWLHV�DUH�DYDLODEOH�E\�FKDQJLQJ�WKH�UDWLR�(FFRERQG����DQG�&DWDO\VW����

2Q�WKH�IXUQLVKHU�GDWD�VKHHW�WKHUH�LV�QR�UHIHUHQFH�DERXW�WKH�JOXH�WKHUPDO�FRQGXFWLYLW\��LW�LV�QRW�DSSDUHQWO\�LWV�PDLQ

IXQFWLRQDOLW\��WKLV�LV�DW�OHDVW�WKH�ILUVW�GDWD�ZH�ZRXOG�H[SHFW�IRU�D�WKHUPDO�FRQGXFWLYH�JOXH��

7KH�PL[LQJ�UDWLRV�UHWDLQHG�LV����������(FFRERQG������&DWDO\VW������LQ�RUGHU�WR�XVH�WKH�IOH[LEOH�YHUVLRQ�RI�WKLV�JOXH�

'XULQJ�WKH�ILUVW�WHVWV�PDGH�DW�&330�ZLWK�WKLV�JOXH��WKH���������PL[LQJ�UDWLR�ZDV�XVHG��WKLV�YHUVLRQ�LV�DV�YLVFRXV�DV

WKH�&*/������DQG�WKHUHIRUH�WKH�VDPH�GHSRVLWLRQ�ZDV�VXFFHVVIXOO\�XVHG��0HDQZKLOH�WKH���������UDWLR�UHPDLQ�TXDVL�

LPSRVVLEOH�WR�UHPRYH�RQ�D�VWDYH�

:LWK�WKH���������UDWLR��WKLV�JOXH�LV�PRUH�OLTXLG��VHYHUDO�WHFKQLTXHV�ZDV�XVHG�LQ�RUGHU�WR�ILQG�WKH�PRVW�HIILFLHQW

GHSRVLWLRQ��OLQH�GHSRVLWLRQ��VPDOO�FURVV��FURVV��

)LQDOO\�WKH�SURSHU�GHSRVLWLRQ�WHFKQLTXH�DSSHDUV�WR�EH�WKH�VDPH�WKDQ�IRU�WKH�&*/������WKH�UHDOLVDWLRQ�FRQGLWLRQV

ZLOO�EH�PRUH�GHWDLOHG�DQG�H[SODLQHG�EHOORZ�

7KLV�UHVXOW�LV�VDWLVIDFWRU\��H[FHSW�VRPH�YDULDWLRQV�RI�WKH�JOXH�H[SDQVLRQ�ZKLFK�DUH�GXH�WR�WKH�HYHQWXDO�PLVDOLJQPHQW

EHWZHHQ�WKH�URERW�KHDG�DQG�WKH�VHW�XS��0HDQZKLOH�WKH�QHZ�URERW�YHUVLRQ��ZKLFK�VKRXOG�EH�DYDLODEOH�E\�-XQH��ZDV

GHVLJQHG�WR�DYRLG�WKLV�SUREOHP�

��� 0RGXOH�UHPRYDELOLW\

7KH�PRGXOH�UHVROYDELOLW\�ZDV�WHVWHG��7KH�UHVXOWV�VKRZV�WKDW�ZLWK�WKH���������UDWLR�WR�UHPRYH�D�PRGXOH�LV�SRVVLEOH

EXW��DV�IRU�DOO�WKH�RWKHU�FRPSRXQGV��QRW�WULYLDO�
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��� 3RWWLQJ�OLIH

7KH�SRWWLQJ�OLIH�DW�DPELHQW�WHPSHUDWXUH�DIWHU�PL[WXUH�LV���KRXUV��IXUQLVKHU�GDWD��

:KLOH�WHVWLQJ�GLIIHUHQW�GHSRVLWLRQV�WHFKQLTXHV��LW�DSSHDUV�WKDW�WKH�YLVFRVLW\�FKDQJH�VLJQLILFDQWO\�GXULQJ�WKH�SRWWLQJ

OLIH�SHULRG�

$�VLPSOH�WHVW�ZDV�GRQH�ZKLFK�FRQVLVW�WR�PDNH�RQH�FURVV�GHSRVLWLRQ�ZLWKRXW�FKDQJLQJ�DQ\�SDUDPHWHUV��S�UHVVXUH�

GHSRVLWLRQ�VSHHG��QHHGOH�GLDPHWHU��QHHGOH�KHLJKW��VKDSH�RI�WKH�GHSRVLWLRQ�������HYHU\���·��7KH�UHVXOWV�REWDLQHG�KDYH

VKRZQ�D�TXDVL�OLQHDU�YDULDWLRQ�RI�WKH�JOXH�YLVFRVLW\�

7KH�JOXH�GHSRVLWLRQ�GHYLFH�ZKLFK�DFWXDOO\�HTXLSV�WKH�URERW�LV�QRW�GHVLJQHG�WR�WDNH�LQWR�DFFRXQW�DQ�HYHQWXDO

YDULDWLRQ�RI�WKH�YLVFRVLW\�ZLWK�WKH�WLPH�

7KH�SURSHU�FURVV�GHSRVLWLRQ�VKRZQ�LQ�WKH�DERYH�FKDSWHU�ZDV�GRQH�ZLWK�D��K�ROG�JOXH�

0DQ\�VROXWLRQV�H[LVW�WR�VROYH�WKLV�SUREOHP�

•  7R�FKDQJH�WKH�DFWXDO�JOXH�GLVSHQVHU��SUHVVXUH�GLVSHQVHU��DQG�FKRRVH�D�YROXPHWULF�GLVSHQVHU

�PRWRUL]HG�GLVSHQVHU�

•  7R�IRUHVHH�D�WLPH�WUDFHDELOLW\�RI�WKH�JOXH�GXULQJ�WKH�GHWHFWRU�DVVHPEO\

7KH�ILVW�VROXWLRQ��ZKLFK�VHHPV�WR�VROYH�WKLV�SUREOHP�IRU�DQ\�NLQG�RI�JOXHV��LQYROYHV�ODUJH�GHVLJQ�PRGLILFDWLRQV�RI

WKH�URERW�DQG�DQ�DGGLWLRQDO�FRPSOH[LW\�

7KH�VHFRQG�VROXWLRQ�GRHV�QRW�UHTXLUH�DQ\�FKDQJHV�RI�WKH�WRROLQJ��EXW�UHTXLUHV�D�VDIH�WUDFHDELOLW\�SURFHGXUH�GXULQJ

WKH�SURGXFWLRQ��:H�GHFLGH�WR�ZRUN�LQ�WKLV�ZD\�LQ�RUGHU�WR�FRQWURO�LWV�IHDVLELOLW\�

7LPH�DIWHU�PL[LQJ��
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��� *OXH�WUDFHDELOLW\

7KH�PDLQ�REVHUYDWLRQ�WKDW�FDQ�EH�GRQH�RQ�WKH�DERYH�SLFWXUH�LV�WKDW�WKH�JOXH�GRHV�QRW�FKDQJH�VLJQLILFDQWO\�ZLWKLQ�D

WLPH�SHULRG�RI���·�

,Q�RXU�GHSRVLWLRQ�FDVH�ZH�IRXQG�RXW�WKDW�WKH�SURSHU�FKDUDFWHULVWLF�RI�WKH�JOXH�ZDV�DIWHU��K��7KHUHIRUH�ZH�KDYH�D

WLPH�ZLQGRZ�RI���·�IRU�WKH�JOXH�DSSOLFDELOLW\�

$Q�RWKHU�WHVW�ZDV�GRQH��WR�FRQWURO�LI�WKH�JOXH�VWRUDJH�LQ�D�IUHH]HU�DIWHU�WKH�PL[LQJ��ZRXOG�UHGXFH�LWV�DJHLQJ��$IWHU

��K��·�LQ�D�IUHH]HU�WKH�JOXH�UHPDLQV�XVDEOH��7KH�FRPSDULVRQ�RI�WKH�FURVV�GHSRVLWLRQ�ZLWK�WKH�GHSRVLWLRQ�PDGH�HDFK

��·��ZH�IRXQG�RXW�WKDW���K�LQ�D�IUHH]HU�ZRXOG�EH�HTXLYDOHQW�WR�RQH�KRXU�RI�DJHLQJ�DW�DPELHQW�WHPSHUDWXUH�

7KLV�UHVXOW�VKRZV�WKDW�SUHSDULQJ�WKH�JOXH�IRU�RQH�RU�VHYHUDO�GD\V�RI�DVVHPEO\�LV�SRVVLEOH��:H�ZLOO�VWXG\�LW�PRUH

FDUHIXOO\�WR�HVWDEOLVK�WKH�VWRUDJH�SURFHGXUH�UHTXLUHPHQWV�

��� :K\�WKH�´FURVVµ�GHSRVLWLRQ"

2Q�WKRVH�WZR�SLFWXUH�WDNHQ�ZLWK�D�IL[�FDPHUD�ZLWK�WKH�VDPH�]RRP�DQG�WKH�VDPH�UHVROXWLRQ��ZH�FDQ�REVHUYH�WKDW�WKH

JOXH�H[SDQVLRQ�GXULQJ�GHSRVLWLRQ�LV�PDLQO\�GRQH�LQ�YHUWLFDO�HQG�KRUL]RQWDO�GLUHFWLRQ�DQG�QRW�LQ�GLDJRQDOV�RQHV��DV

VKRZQ�LQ�WKH�EHORZ�SLFWXUH�ZKLFK�LV�D�VXSHUSRVLWLRQ�RI�WKH�WZR�DERYH�RQHV�
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7KHUHIRUH�WKLV�WHFKQLTXH�SHUPLW�XV�WR�FRQWURO�HDVLO\�WKH�JOXH�H[SDQVLRQ��DQG�WR�JXDUDQWHH�D�RSWLPDO�FKLS�FRRO�GRZQ�

��� &RQFOXVLRQ

7KH�DSSOLFDELOLW\�RI�WKH�(FFRERQG�JOXH�LV�YHU\�JRRG��ZLWK�UHJDUG�WR�WKH�DWWHQWLRQ�ZH�KDYH�WR�WDNH�ZLWK�LWV�DJH�

&RPSDUH�ZLWK�RXU�H[SHULHQFH�RI�WKH�&*/������WKH�UHSHDWDELOLW\�LV�DOVR�PRUH�HDV\�WR�UHDFK�ZLWK�HFFRERQG�WKDQ

&*/�

7KH�QH[W�WHVW�ZLOO�EH�WKH�VWDYH�DVVHPEO\�ZLWK�(&&2%21��1(������DQG�&*/��WR�SHUIRUP�D�WKHUPDO�FRQWURO�


