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7KH� DLP� RI� WKLV� WULDO� ZDV� WR� FRQGXFW� WKH� WHVWLQJ� RI� FRPEDW� ERRWV� XQGHU� WKH� VSRQVRUVKLS� DQGGLUHFWLRQ�RI�%I5��7KH�ERRWV�ZHUH�VXEMHFW�WR�DQWL�SHUVRQQHO�XQGHUIRRW�PLQHV�DQG�WKH�HYHQWV�ZHUHUHFRUGHG� E\� VWLOO�� YLGHR� DQG� KLJK�VSHHG� YLGHR� SKRWRJUDSK\�� 6WDQGDUG� LQ�VHUYLFH� FRPEDW� ERRWVZHUH�DOVR�VXEMHFW�WR�XQGHUIRRW�PLQHV�WR�SURYLGH�D�FRPSDULVRQ�
&21),*85$7,21
7KH�WZR�PLQH�W\SHV�XVHG�LQ�WKLV�WULDO�DUH�LOOXVWUDWHG�EHORZ�

,OOXVWUDWLRQ�RI�WKH�XQGHUIRRW�DQWL�SHUVRQQHO�PLQHV�W\SH�3)0���DQG�30$���
0LQH�VSHFLILFDWLRQV�

3)0���PLQH 30$���PLQH/HQJWK ���PP 'LDPHWHU ��PP:LGWK ��PP7KLFNQHVV ��PP 7RWDO�KHLJKW ��PP:HLJKW ����PP :HLJKW ���J([SORVLYH �����J ([SORVLYH ���J2SHUDWLQJ�IRUFH �NJ 2SHUDWLQJ�IRUFH �NJ
)RU�WKH�SXUSRVHV�RI�WKLV�WULDO�DOWHUQDWLYH�H[SORVLYH�ILOOV�ZHUH�XVHG�7KH�3)0���PLQH�ZDV�ILOOHG�ZLWK���J�DQG���J�RI�SODVWLF�H[SORVLYH�W\SH�3(��7KH�30$���PLQH�ZDV�ILOOHG�ZLWK������������DQG���J�RI�SODVWLF�H[SORVLYH�W\SH�3(��
7KH� LQ�VHUYLFH�ILOO�RI� WKH�3)0���LV� OLTXLG�H[SORVLYH�� WKH�XVH�RI�SODVWLF�H[SORVLYH� �3(��� LQ� WKHVHWULDOV�LV�H[SHFWHG�WR�SURYLGH�HIIHFWLYHO\� LGHQWLFDO�SHUIRUPDQFH�RQ�GHWRQDWLRQ��6LPLODUO\�� WKH�3(�XVHG�WR�ILOO�WKH�30$���ZLOO�SHUIRUP�QHDU�LGHQWLFDOO\�ZLWK�WKH�LQ�VHUYLFH�ILOO�RI�717��,Q�VHUYLFH�WKH30$���LV�FRPSOHWHO\�ILOOHG��EXW�WKLV�WULDO�UHTXLUHG�SURJUHVVLYH�FKDUJH�VL]HV��VR�WKH�FKDUJHV�RI���J���J�DQG���J�ZHUH�IRUPHG�DURXQG�WKH�FHQWUDO�IX]H��DQG�WKH�DQQXODU�YRLG�WKHQ�ILOOHG�ZLWK�VDQG��7KHPLQHV�ZHUH�LQLWLDWHG�UHPRWHO\�XVLQJ�GHWRQDWRUV�LQVHUWHG�LQWR�WKH�PLQH�ERGLHV�



1R�VWDQGDUG�LV�NQRZQ�IRU�SURSHU�SK\VLRORJLFDO�VLPXODWLRQ�RI�ORZHU�OLPEV�YHUVXV�XQGHUIRRW�PLQHV�VR� FRQYHQWLRQDO�PDQLNLQ� OHJV� ZHUH� XVHG� UDWKHU� WKDQ� SURVWKHWLF� OLPEV�� 7KH� FULWHULD� IRU� GDPDJHDVVHVVPHQW� ZDV� SDWHQW� EUHDFKLQJ� RI� WKH� VROH� DQG� FRPSDUDWLYH� YLVXDO� GDPDJH� UHODWLYH� WR� WKHVWDQGDUG� LVVXH� DUP\� ERRW��1R� DWWHPSW�ZDV�PDGH� WR� DVVHVV� WKH� H[WHQW� RI� SRWHQWLDO� VNHOHWDO�� VRIWWLVVXH�RU�RWKHU�LQMXU\�WR�WKH�OLPE�WLVVXHV�
7KH� µVRLO¶� W\SH� XVHG� ZDV� GU\� VDQG� FRPSOHWHO\� ILOOLQJ� D� ODUJH� FRQWDLQHU� �!��/�� ZKLFK� ZDV� EHVXSSRUWHG�E\�EXULDO�WR�WKH�EULP�LQ�VRLO��,Q�WKH�DEVHQFH�RI�D�VDQG�SDFNLQJ�VWDQGDUG��WKH�VDQG�ZDVVLPSO\�SUHVVHG�E\� IRRW� WR�SURYLGH�PD[LPXP�ILOO�SULRU� WR� LPSODQWLQJ�HDFK�PLQH��7KH�VFDWWHUDEOHPLQHV��3)0����ZHUH�ODLG�RQ�WKH�VDQG�VXUIDFH�LQ�D�GHSUHVVLRQ�VXIILFLHQW�IRU�WKH�XSSHU�VXUIDFH�RIWKH� PLQH� WR� EH� IOXVK� ZLWK� WKH� VDQG� VXUIDFH�� 7KH� EXULHG� PLQH� �30$���� ZHUH� LPSODQWHG� ZLWKPLQLPDO�RYHUEXUGHQ�WR�OHDYH�WKH�DFWXDWRU�H[SRVHG�
(DFK�ERRW�ZDV�PRXQWHG�RQ�D�PDQLNLQ� OHJ�ZLWK� VRFN��(DFK�PDQLNLQ�ZDV�EDOODVWHG�ZLWK� VDQG� WR��NJ� WR� UHSUHVHQW� ORZHU� OHJ�PDVV� �QRWH� WKH� LQHUWLDO�PDVV�RI� WKH� OLPE� LV� ODUJHO\�XQUHODWHG� WR� WKHIRUFH� WR� LQLWLDWH� D� PLQH��� 7KH� PDQLNLQ� OHJV� ZHUH� WHWKHUHG� LQ� D� YHUWLFDO� SRVLWLRQ� E\� KRUL]RQWDOHODVWLF�FRUGV�H[WHQGHG�WR�IRXU�VXUURXQGLQJ�SROHV�
),5,1*�352*5$00(
7KH�FULWHULRQ�XVHG�WR�MXGJH�WKH�HIIHFWLYHQHVV�RI�WKH�ERRW�ZDV�WKH�SDWHQW�EUHDFKLQJ�RI�WKH�VROH�KHHO�7KLV�FULWHULRQ� LV�DOVR�UHOHYDQW�EHFDXVH�EUHDFKLQJ�RI� WKH�VROH� LV�D�NH\�SURFHVV� LQ�XQGHUIRRW�PLQHDWWDFN�ZKLFK�WKHQ�DOORZV�SHQHWUDWLRQ�RI�GLVUXSWLYH�JDVHV�DQG�FRQWDPLQDWHG�GHEULV�LQWR�WKH�WLVVXHVRI� WKH� ORZHU� OLPE��3UHYHQWLRQ� RI� EUHDFKLQJ� RI� WKH� VROH� LV� D� FUXFLDO� UHTXLUHPHQW� RI� µPLQH� ERRW¶GHVLJQ��3UHYHQWLRQ�RI�VROH�EUHDFKLQJ�GRHV�QRW�SUHFOXGH�VNHOHWDO�IUDFWXUHV��VWUHVV�ZDYH�GDPDJH�WRVRIW� WLVVXHV�� RU� FROODWHUDO� PLVVLOH� LQMXU\�� EXW� LV� RI� FOHDU� SURIRXQG� EHQHILW� ²� H[FHSW� IRU� WKHLQFLGHQFH� RI� WUDXPDWLF� DPSXWDWLRQ�� UHWDLQHG� DQG� XQFRQWDPLQDWHG� WLVVXHV� KDYH� SURVSHFWV� RIVXUJLFDO�UHSDLU�ZKLFK�ZRXOG�RWKHUZLVH�EH�QRQ�H[LVWHQW�
7KH�WULDO�SURJUDPPH�ZDV�DV�IROORZV�

)LULQJ %RRW 0LQH�SRVLWLRQ 0LQH�ERG\ +(ILOO� 8.&%+ %DOO 3)0�� ��J� 8.&%+ +HHO 3)0�� ��J� %I5 %DOO 3)0�� ��J� %I5 +HHO 3)0�� ��J� %I5 %DOO 30$�� ��J� %I5 +HHO 30$�� ��J� %I5 %DOO 30$�� ��J� %I5 +HHO 30$�� ��J
3KRWRJUDSKV�ZHUH� WDNHQ� EHIRUH� DQG� DIWHU� HDFK� ILULQJ�� QRWH� WKDW� WKH�%I5�9��� ERRW�ZDV�� IRU� WKHSXUSRVHV� RI� WKLV� WULDO�� ODEHOOHG� ³%I5�97��´�� (DFK� ILULQJ�ZDV� ILOPHG� E\� KLJK� VSHHG� YLGHR�� DQGKDQGKHOG�VWDQGDUG��'LJLWDO����YLGHR�ZDV�XVHG�WR�DGG�UHOHYDQW�REVHUYDWLRQV�EHIRUH�DQG�DIWHU�HDFKILULQJ�



&RPPHQWV�RQ�WKH�ILULQJ�SURJUDPPH�
7KH�PDQLNLQV�XVHG�KHUH�ODFNHG�WKH�FRPSOLDQFH�RI�OLYH�WLVVXHV�VR��DOWKRXJK�WUDXPDWLF�DPSXWDWLRQLV�D� UHDO� WKUHDW� WR�XQGHUIRRW�PLQH�YLFWLPV�� WKH�GHWDFKPHQW�RI� WKH� IRRW� LQ� WKHVH� ILULQJV�ZLOO� KDYHEHHQ� GXH� WR� WKH� EULWWOH� QDWXUH� RI� WKH�PDQLNLQV�� WKHUHIRUH� QR� UHOHYDQFH� VKRXOG� EH� SODFHG� RQ� WKHLQFLGHQFH�RI�IRRW�GHWDFKPHQW�LQ�WKHVH�ILULQJV�
7KH�%I5�9���ERRW� KDV� D� ODPLQDWHG� FRQVWUXFWLRQ�ZLWK� VWUXFWXUDO�PHWDO� SODWHV� EHORZ� WKH� DUDPLGFDVLQJ�� 7KH� PHWDO� SODWHV� WHQGHG� WR� EH� GHWDFKHG� DQG� GLVWRUWHG� E\� WKH� PLQH� EODVW�� JLYLQJ� WKHDSSHDUDQFH�RI�FRQVLGHUDEOH�GDPDJH��EXW� LI� WKH�DUDPLG�FDVLQJ�DERYH�VXUYLYHG�ZLWKRXW�EUHDFKLQJWKHQ�WKH�ERRW�ZDV�GHHPHG�WR�KDYH�SURYLGHG�HIIHFWLYH�SURWHFWLRQ�
)LULQJV� ����� $OWKRXJK� WKH� FKDUJH� VL]H� LQ� WKH� 3)0��� LV� UHODWLYHO\� VPDOO�� WKLV� VFDWWHUDEOH� PLQHUHPDLQV�RQ�WKH�JURXQG�VXUIDFH��VR�WKH�WDUJHW�ERRW�ZLOO�EH�VXEMHFW�WR�WKH�VHYHUH�WKUHDW�RI�DQH[SORVLYH�GHYLFH�LQ�GLUHFW�FRQWDFW��7KH�8.&%+��ILULQJV���	 ���KDV�QR�µPLQH�ERRW¶�TXDOLWLHVDQG� VR� ZDV� H[SHFWHG� WR� EH� VHYHUHO\� GLVUXSWHG� E\� WKH� ��J� FKDUJH�²� WKHVH� ILULQJV� ZHUHFRQGXFWHG�WR�LOOXVWUDWH�WKH�GLVUXSWLRQ�RI�D�FRQYHQWLRQDO�FRPEDW�ERRW��,W�ZDV�KRSHG�WKDW�WKH%I5�9���ZRXOG�VXUYLYH�WKH�3)0���ZLWK�IXOO���J�FKDUJH��ILULQJV���	 ����EXW�WKH�VHYHULW\�RIWKH�LQ�FRQWDFW�GHYLFH�SURYHG�WR�EH�RYHUZKHOPLQJ�
)LULQJV� ����� ,Q� OLJKW� RI� WKH� GHVWUXFWLYHQHVV� RI� WKH� LQ�FRQWDFW� 3)0���� WKH� ILUVW� ILULQJ� XVLQJ� WKH30$���XVHG�D�FRQVHUYDWLYH�H[SORVLYH�ILOO�RI ��J�WR�HQVXUH�DJDLQVW�HQWLUHO\�QHJDWLYH�UHVXOWV�+RZHYHU�� WKH�%I5�9���ERRW� VROH�ZDV�QRW�EUHDFKHG�DQG� VR�SURYLGHG�HIIHFWLYH� SURWHFWLRQ�7KH� SULPDU\� FDXVH� IRU� WKH� GLIIHUHQFH� LQ� UHVXOW� EHWZHHQ� ILULQJ �� DQG� ILULQJ ��ZDV� WKDW� WKH30$���DFWXDWLQJ�SOXQJHU�SURYLGHV�D�VWDQG�RII�FRPSULVLQJ�D�OLJKW�RYHUEXUGHQ��DERXW��FP�RI�VDQG�SOXV�DQ�DLUVSDFH�RI�DERXW��FP��7KH�GHJUHH�RI�SURWHFWLRQ�DIIRUGHG�PXVW�DOORZ�IRU�WKHVWDQG�RII�GXH� WR� WKH� YDULRXV� XQGHUIRRW�PLQH� W\SHV��7KH� VXFFHVV� RI� ILULQJ �� SURPSWHG� ��JFKDUJHV�IRU� ILULQJV ��	 ���DQG� WKHLU� VXFFHVV� LQ� WXUQ�SURPSWHG� WKH���J�FKDUJH� IRU� WKH� ILQDOILULQJ�� LQ� ZKLFK� WKH� %I5�9��� ERRW� KHHO� DJDLQ� VXUYLYHG�ZLWKRXW� EUHDFKLQJ�� 'XULQJ� VRPHILULQJV�� UHQGLQJ�RI� WKH�XSSHUV�GLG�RFFXU�� LW� LV� QRW�NQRZQ�ZKDW� UHVXOWDQW� LQMXU\� WR� WKH� IRRWZRXOG�RFFXU�


