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ZLWK� VRPH� PHWKRGV� GHULYHG� IRU� RSWLPXP� ZHLJKWHGVWDFNLQJ��:KHQ�UDQGRP�QRLVH�LV� UDWKHU�VWDEOH� LQ�VSDFH�� WKHVLQJXODU� YDOXH� GHFRPSRVLWLRQ� �69'��PD\� EH� XVHG� LQVWHDGRI�RSWLPXP�ZHLJKWHG�VWDFNLQJ��7\DSNLQ�DQG�8UVLQ��������,WFDQ� EH� UHJDUGHG� DV� D� VLPSOLILHG� YHUVLRQ� RI� WKH� PHWKRGGHYHORSHG��1RWH�� WKLV� WHFKQLTXH�ZDV� XVHG� WR� SURFHVV� ILHOGGDWD�� 7KH� VHFRQG� DSSURDFK� H[SORLWV� DQDO\VLV� RI� WKHHLJHQYDOXHV�DQG�HLJHQYHFWRUV�RI�WKH�FURVV�VSHFWUXP�PDWUL[�
)LHOG�GDWD�H[DPSOHV
7KH� GDWD� GHPRQVWUDWHG� EHORZ�PD\� EH� FRQVLGHUHG� WKH� ILUVWUHVXOWV�RI�WHVWLQJ�WKH�PHWKRG�ZLWK� ILHOG�GDWD��7KH� OHIW�KDQGSDQHO�LQ�)LJ���SUHVHQWV�D����WUDFH�VKRW�JDWKHU�DFTXLUHG�ZLWKD�YLEUDWRU\�VRXUFH�DQG�QR�JHRSKRQH�JURXSLQJ� LQ� WKH� ILHOG�,Q� WKLV� UHFRUG�� WKH� UHIOHFWLRQV� DUH� REVFXUHG� E\� VHYHUHFRKHUHQW� VRXUFH�JHQHUDWHG�QRLVH� LQFOXGLQJ�JURXQG�UROO�� DLU�UHIUDFWHG�DQG�JXLGHG�ZDYHV�XS�WR�WKH�ILUVW�EUHDNV��%HVLGHV�RQ�WKH�OHIW�WRS�SDUW�RI�WKH�SDQHO��RQH�FDQ�VHH�D�WHFKQRJHQLFHYHQW� ZLWK� DQ� LQILQLWH� DSSDUHQW� YHORFLW\�� %\� H[DPLQLQJ)LJ���� ZH� VHH� WKDW� DOO� WKH� QRLVH� FRPSRQHQWV� DUH� VHYHUDOWLPHV� VWURQJHU� WKDW� WKH� VLJQDO�� )RU� WKLV� UHDVRQ�� EHIRUHUHPRYLQJ� WKH� QRLVH�� WKHUH� LV� DOPRVW� QR� UHIOHFWLRQ� LQ� WKHRULJLQDO�GDWD�WKDW�FDQ�EH�LGHQWLILHG�
7R� VXEWUDFW� WKH� QRLVH�� ZKLFK� KDV� D� GLYHUJHQW�� IDQ�OLNHFKDUDFWHU��ZH�DSSO\�WKH�PHWKRG�VXJJHVWHG�LQ��7\DSNLQ�HW�DO�������� ,W� UHTXLUHV� VSHFLI\LQJ� OLQHV� RI� GHPDUFDWLRQ�� PXFKOLNH� D� VXUJLFDO� PXWH�� DURXQG� WKH� HQWLUH� QRLVH� RU� HDFKFRPSRQHQW� �ZDYHWUDLQ��� E\� SLFNLQJ� VHJPHQWHG� VWUDLJKWOLQHV��2QHV�WKH�OLQHV�RI�GHPDUFDWLRQ�KDYH�EHHQ�GHWHUPLQHG�HDFK�VHFWRU� LV�PDSSHG�E\�VKLIWLQJ�DQG�VWUHWFKLQJ�DORQJ� WKHWLPH�D[LV�LQWR�D�QHZ�GRPDLQ��ZKHUH�WKH�VHJPHQWHG�VWUDLJKWOLQHV�EHFRPH�KRUL]RQWDO��7KLV�SURFHGXUH�LV�LQWHQGHG�WR�DOLJQWKH�FRKHUHQW�QRLVH�HYHQWV�KRUL]RQWDOO\�LQ�RUGHU�WR�IDYRU� WKHVXEVHTXHQW� 69'�� $IWHU� WKDW� WKH� FRKHUHQW� QRLVH� PD\VXFFHVVIXOO\� EH�DSSUR[LPDWHG�E\� D� IHZ� GRPLQDQW� WHUPV�RIWKH�69'�DQG�WKHQ�VXEWUDFWHG�IURP�WKH�UHFRUG�
2Q� WKH� OHIW�KDQG� SDQHO� LQ�)LJ����� RQH� FDQ� VHH� IRXU� VHFWRUVZLWKLQ� ZKLFK� WKH� QRLVH� ZDV� VXEWUDFWHG� VXFFHVVLYHO\�� 7KHWRS�DQG�ERWWRP�ERXQGDULHV�RI�HDFK�VHFWRU�DUH�PDUNHG�E\�WKHVDPH�FRORU��7KH� UHVXOW� RI� VXEWUDFWLQJ� WKH�QRLVH� LV�GHSLFWHGRQ� WKH� ULJKW�KDQG�SDQHO� LQ�)LJ�����&RPSDULQJ� WKH� UHVXOW�RISURFHVVLQJ�DQG�UDZ�UHFRUG��RQH�FDQ�VHH�WKDW�WKH�VHYHUH�QRLVHLV� JUHDWO\� GLPLQLVKHG� DQG� WKH� UHILQHPHQW� RI� WKH� GDWD� LVVLJQLILFDQW�� WKDW� IDYRUV� D�PRUH�FRQILGHQW� LGHQWLILFDWLRQ�DQGFRUUHODWLRQ�RI�UHIOHFWLRQ�HYHQWV�
)LJXUH� �� H[KLELWV� WZR� WLPH� VHFWLRQV� REWDLQHG� DIWHUDSSOLFDWLRQ�RI� I�N ILOWHULQJ� �WRS�� DQG� WKH�DERYH�69'�EDVHGPHWKRG� �ERWWRP�� IRU� VXEWUDFWLQJ� ORZ�YHORFLW\� FRKHUHQWQRLVH� IURP� D� VHW� RI� FRPPRQ� PLGSRLQW� JDWKHUV� FROOHFWHGZLWK�D�YLEUDWRU\�VRXUFH��$IWHU�VXEWUDFWLQJ�WKH�QRLVH��LQ�ERWKFDVHV��WKH�OHIW�VLQJXODU�YHFWRU�DVVRFLDWHG�ZLWK�WKH�GRPLQDQW

VLQJXODU� YDOXH� RI� WKH� UHVLGXDO� GDWD�ZDV� XVHG� IRU� RSWLPXPVWDFNLQJ� �7\DSNLQ� DQG�8UVLQ��������1RWH� WKH� UHPQDQWV� RIWKH�FRKHUHQW�QRLVH�DIWHU� DSSO\LQJ� WKH� I�N ILOWHU�� VSHFLILFDOO\RQ� WKH� FHQWUDO� DQG� ULJKW�KDQG� VLGH� RI� WKH� WRS� SDQHO�� 7KLVUHVXOW� FDQ� EH� DWWULEXWHG� WR� VSDWLDO� DOLDVLQJ�� ZKLFK� LV� DFRPPRQ�SUREOHP�ZLWK�WKH�SHUIRUPDQFH�RI�I�N ILOWHUV��)URP)LJ��� LW� LV� HYLGHQW� WKDW� DIWHU� DSSO\LQJ� WKH� WZR�VWDJH� 69'�EDVHG� WHFKQLTXH�� WKH� VHFWLRQ� KDV� D� EHWWHU� 6�1� UDWLR� DQGWUDFH�WR�WUDFH�FRQWLQXLW\�RI�UHIOHFWHG�VLJQDOV��)XUWKHUPRUH��DFORVH� H[DPLQDWLRQ� VKRZV� WKDW� WKH� 69'�EDVHG� WHFKQLTXH\LHOGV� D� EHWWHU� YHUWLFDO� UHVROXWLRQ� WKDQ� WKH� I�N ILOWHU�� 7KHLPSURYHG�YHUWLFDO�UHVROXWLRQ�LV�PRVW�REYLRXV�IRU� WKH�HYHQWVPDUNHG� ZLWK� DUURZV�� 7KHVH� LPSURYHPHQWV� DUH� GXH� WR� WKHIDFW� WKDW� RXU� DSSURDFK� DOORZV� WKH� FRKHUHQW� QRLVH� WR� EHVXSSUHVVHG�PRUH� HIIHFWLYHO\��ZLWK� QHJOLJLEOH� HIIHFW� RQ� WKHVLJQDO�
&RQFOXVLRQV
7KH�PHWKRG�GHYHORSHG�FDQ�EH�D�YDOXDEOH�WRRO�LQ�SURFHVVLQJVHLVPLF�GDWD��(YHQ�D� VLPSOLILHG�YDULDQW� RI� WKH�PHWKRG� WKDWLPSOLHV�UDQGRP�QRLVH�WR�EH�VWDEOH�LQ�VSDFH�GHPRQVWUDWHV�LWVJRRG� SHUIRUPDQFH� LQ� HVWLPDWLQJ� VLJQDO� RI� ILHOG� GDWD� VHWVFRQWDPLQDWHG�E\�VHYHUH�FRKHUHQW�QRLVH�
5HIHUHQFHV
&DVVDQR��(��DQG�5RFFD��)��������0XOWLFKDQQHO�OLQHDU�ILOWHUVIRU�RSWLPDO�UHMHFWLRQ�RI�PXOWLSOH�UHIOHFWLRQV��*HRSK\VLFV��������������&DVVDQR��(�� DQG�5RFFD��)��������$IWHU�VWDFN�PXOWLFKDQQHOILOWHUV�ZLWKRXW�PL[LQJ�HIIHFWV��*HRSK\VLFDO�3URVSHFWLQJ������������*DOEUDLWK��-�1��DQG�:LJJLQV��5�$��������&KDUDFWHULVWLFV�RIRSWLPXP�PXOWLFKDQQHO�VWDFNLQJ� ILOWHUV��*HRSK\VLFV ����������+RUQ�� 5�$�� DQG� -RQKVRQ�� &�5�� ������ 0DWUL[� $QDO\VLV�&DPEULGJH�8QLYHUVLW\�3UHVV�0H\HUKRII�� +�-�� ������ +RUL]RQWDO� VWDFNLQJ� DQGPXOWLFKDQQHO� ILOWHULQJ� DSSOLHG� WR� FRPPRQ� GHSWK� SRLQWVHLVPLF�GDWD��*HRSK\VLFDO�3URVSHFWLQJ ������������6FKQHLGHU��:�$���3ULQFH��(�5��DQG�*LOHV��%�)��������$�QHZGDWD�SURFHVVLQJ� WHFKQLTXH� IRU� PXOWLSOH� DWWHQXDWLRQH[SORLWLQJ� GLIIHUHQWLDO� QRUPDO� PRYHRXW�� *HRSK\VLFV �����������6HQJEXVK�� 5�/�� DQG� )RVWHU�� 0�5�� ������ 2SWLPXPPXOWLFKDQQHO�YHORFLW\�ILOWHUV��*HRSK\VLFV ����������7\DSNLQ��<X���0DUPDO\HYVN\\��1�� DQG�*RUQ\DN��=�� �����6XSSUHVVLRQ� RI� VRXUFH�JHQHUDWHG� QRLVH� XVLQJ� WKH� VLQJXODUYDOXH� GHFRPSRVLWLRQ�� ��WK ($*(� &RQIHUHQFH�� 3DULV�)UDQFH��([WHQGHG�$EVWUDFWV��'����7\DSNLQ�� <X�� DQG� 8UVLQ�� %�� ������ 2SWLPXP� VWDFNLQJ� RIVHLVPLF�UHFRUG�ZLWK� LUUHJXODU�QRLVH��-RXUQDO�RI�*HRSK\VLFVDQG�(QJLQHHULQJ �����������
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)LJXUH����6WDFNV�DIWHU�DSSOLFDWLRQ�RI� I�N ILOWHULQJ��WRS��DQG�DIWHU�DSSOLFDWLRQ�RI�WKH�69'�EDVHG�DSSURDFK��ERWWRP��IRU�VXEWUDFWLQJ�FRKHUHQW�QRLVHIURP�WKH�VDPH�VHW�RI�FRPPRQ�PLGSRLQW�JDWKHUV��7KH�UDQJH�RI�WLPH�GLSV�RU�DSSDUHQW�YHORFLWLHV�IRU�DSSO\LQJ�ERWK�WKH� I�N ILOWHU�DQG�WKH�69'�EDVHGWHFKQLTXH�ZDV�FKRVHQ�WR�EH�WKH�VDPH��([FHSW�IRU�WKHVH�WZR�SURFHVVHV��WKH�VDPH�SURFHVVLQJ�VHTXHQFH�ZLWK�LGHQWLFDO�SDUDPHWHUV�ZDV�XVHG�IRU�ERWKVHFWLRQV��1RWH�KRZ�WKH�69'�EDVHG�DSSURDFK�VXFFHVVIXOO\�UHPRYHG�WKH�UHPQDQWV�RI�FRKHUHQW�QRLVH��VSHFLILFDOO\�RQ�WKH�FHQWUDO�DQG�ULJKW�KDQG�VLGHVRI�WKH�VHFWLRQ��UHYHDOLQJ�WKH�XQGHUO\LQJ�UHIOHFWLRQV�
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