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7KH�DUWLFOH�GHDOV�ZLWK�WKH�SUREOHP�RI�HVWLPDWLQJ�WKH�TXDOLW\�RI�UHFRQVWUXFWLRQ�RI�

D��G�REMHFW�PRGHO�RQ�WKH�EDVLV�RI�D�PDS�RI�WKH�HQYLURQPHQW�RI�D�PRELOH�URERW��REWDLQHG�
E\�WKH�DOJRULWKP�RI�VLPXOWDQHRXV�ORFDOL]DWLRQ�DQG�PDSSLQJ��LQ�RUGHU�WR�DFKLHYH�D�VWDEOH�
JUDVS�RI�WKH�URERW�HQG�HIIHFWRU��7KH�TXDOLW\�RI�WKH�REWDLQHG�PRGHOV�LV�DQDO\]HG�RQ�WKH�
EDVLV�RI�WKH�VXFFHVV�RI�WKH�JUDVSV�LQ�WKH�GHYHORSHG�V\VWHP�IRU�WKH�SURFHVVLQJ�RI�YLVXDO�
GDWD� IURP�WKH�PRELOH� URERW�PRQR�FDPHUD�DQG� WKH�SODQQLQJ�RI� WKH�VWDEOH�JUDVS�RI� WKH�
WDUJHW�REMHFW��

.H\ZRUGV�� �GUHFRQVWUXFWLRQ�� REMHFW� JUDVSLQJ�� VLPXOWDQHRXV� ORFDOL]DWLRQ� DQG�
PDSSLQJ�
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�� (QJHO��-DNRE�	�6FKRHSV��7KRPDV�	�&UHPHUV��'DQLHO����������/6'�6/$0��
ODUJH�VFDOH� GLUHFW� PRQRFXODU� 6/$0�� (XU�� &RQI�� &RPSXW�� 9LV��� ������ ������
�������������������������B����

�� 6DQFKR�%UX�-/��0RUD�0&��/HRQ�%(��3HUH]�*RQ]DOH]�$��,VHUWH�-/��0RUDOHV�
$��� ³*UDVS� PRGHOLQJ� ZLWK� D� ELRPHFKDQLFDO� PRGHO� RI� WKH� KDQG´�� &RPSXW� 0HWKRGV�
%LRPHFK�%LRPHG�(QJ���������������������

�� +DQ��<XH[LQJ��%LQJ�:DQJ��+LGHNL�.RLNH�DQG�0DVDQRUL� ,GHVDZD���2EMHFW�
5HFRJQLWLRQ�ZLWK�D�/LPLWHG�'DWDEDVH�8VLQJ�6KDSH�6SDFH�7KHRU\���,PDJH�3URFHVVLQJ��
&RQFHSWV��0HWKRGRORJLHV��7RROV��DQG�$SSOLFDWLRQV��������SS���������

�� 0LFKDHO� /DVNH\�� -HIIUH\� 0DKOHU�� =RH� 0F&DUWK\�� )ORULDQ� 7�� 3RNRUQ\��
6DFKLQ�3DWLO��0XOWL�$UPHG�%DQGLW�0RGHOV�IRU��'�*UDVS�3ODQQLQJ�ZLWK�8QFHUWDLQW\����
,(((�&RQIHUHQFH�RQ�$XWRPDWLRQ�6FLHQFH�DQG�(QJLQHHULQJ��������

�� $OD�5�.���'RQJ�+�.���6KLQ�6�<���³$��'�JUDVS�V\QWKHVLV�DOJRULWKP�WR�JUDVS�
XQNQRZQ�REMHFWV�EDVHG�RQ�JUDVSDEOH�ERXQGDU\� DQG�FRQYH[� VHJPHQWV´�� ,QI��6FL�� �����
������SS���������

�� 3RSRYLF�0���.UDIW�'���%RGHQKDJHQ�/���%DHVNL�(���3XJHDXOW�1���.UDJLF�'���
$VIRXU�7���.UXJHU�1���³$�VWUDWHJ\�IRU�JUDVSLQJ�XQNQRZQ�REMHFW�EDVHG�RQ�FR�SODQDULW\�
DQG�FRORXU�LQIRUPDWLRQ´��5RERW��$XWRQ��6\VW���������������SS����������

�� 0��%RQLOOD��'��5HVDVFR��0��*DELFFLQL��DQG�$��%LFFKL���*UDVS�3ODQQLQJ�ZLWK�
6RIW� +DQGV� XVLQJ� %RXQGLQJ� %R[� 2EMHFW� 'HFRPSRVLWLRQ��� ,(((�56-� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�,QWHOOLJHQW�5RERWV�DQG�6\VWHPV��,526���+DPEXUJ��*HUPDQ\��SS������
������������
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�� 0�� %RQLOOD�� (�� )DUQLROL�� /�� 3DOORWWLQR�� $�� %LFFKL�� ³6DPSOH�%DVHG�0RWLRQ�
3ODQQLQJ� IRU� 5RERW� 0DQLSXODWRUV� ZLWK� &ORVHG� .LQHPDWLF� &KDLQV´�� ,(((� ,&5$��
6HDWWOH��:DVKLQJWRQ��86$���������

�� 7DPLP�$VIRXU�� -~OLD�%RUUiV��&KULVWLDQ�0DQGHU\��3HWHU�.DLVHU��(UHQ�(UGDO�
$NVR\��DQG�0DUNXV�*URW]��³2Q�WKH�GXDOLWLHV�EHWZHHQ�JUDVSLQJ�DQG�ZKROH�ERG\�ORFR�
PDQLSXODWLRQ�WDVNV³�,QWHUQDWLRQDO�6\PSRVLXP�RQ�5RERWLFV�5HVHDUFK��,655����������

��� 5�� 3HORVVRI�� $�� 0LOOHU�� 3�� $OOHQ�� DQG� 7�� -HEDUD�� ³$Q� 690� /HDUQLQJ�
$SSURDFK� WR� 5RERWLF� *UDVSLQJ�´� LQ� ,(((� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 5RERWLFV� DQG�
$XWRPDWLRQ��������SS������±������

��� +XDQJ�� %LGDQ�� 6DKDU� (O�.KRXU\�� 0LDR� /L�� -RDQQD� -�� %U\VRQ�� DQG� $XGH�
%LOODUG��³/HDUQLQJ�D�UHDO�WLPH�JUDVSLQJ�VWUDWHJ\´�,Q� ,(((�LQWHUQDWLRQDO�FRQIHUHQFH�RQ�
URERWLFV�DQG�DXWRPDWLRQ��,&5$���.DUOVUXKH��������SS����������

��� 5��$��1HZFRPEH��6��/RYHJURYH��DQG�$��-��'DYLVRQ��'WDP��'HQVH�WUDFNLQJ�
DQG�PDSSLQJ�LQ�UHDO�WLPH��,Q�,(((�,&&9��SDJHV�����±������������

��� -�� (QJHO�� 7�� 6FKSV�� DQG� '�� &UHPHUV�� /6'�6/$0�� /DUJH6FDOH� 'LUHFW�
0RQRFXODU�6/$0��,Q�(XURSHDQ�&RQIHUHQFH�RQ�&RPSXWHU�9LVLRQ��(&&9���������

��� 5��0XU�$UWDO��-��0��0��0RQWLHO��DQG�-��'��7DUGV��2UE�VODP��$�YHUVDWLOH�DQG�
DFFXUDWH�PRQRFXODU�VODP�V\VWHP��,(((�7UDQV��5RERWLFV������������±�����������
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&\EHUQHWLFV�� 3K'� RI� WKH� 1DWLRQDO� 7HFKQLFDO� 8QLYHUVLW\� RI� 8NUDLQH� ©,JRU� 6LNRUVN\�
.\LY�3RO\WHFKQLF�,QVWLWXWHª��
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9LWLXN� $ORQD� �� VWXGHQW� RI� WKH� 'HSDUWPHQW� RI� 7HFKQLFDO� &\EHUQHWLFV� RI� WKH�
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5HOHYDQFH�RI�UHVHDUFK�WRSLF��1DYLJDWLRQ�RI�WKH�URERW�XVLQJ�YLVXDO�LQIRUPDWLRQ�
PHDQV�FRQWLQXDOO\�XSGDWH�LWV�ORFDWLRQ�DQG�HQYLURQPHQW�PDSV�E\�PDNLQJ�PHDVXUHPHQWV�
RI� GLVWDQFH� WR� VXUURXQGLQJ� REMHFWV�� ,Q� DQWKURSRJHQLF� FRQGLWLRQV�� WKH� SURFHVV� RI� �G�
UHFRQVWUXFWLRQ� EDVHG� RQ�PXOWLSOH� LPDJHV� FDQ� EH� XVHG� WR� KHOS� URERWV� GHWHUPLQH� WKHLU�
SRVLWLRQ�LQ�VSDFH�DQG�EXLOG�D�WKUHH�GLPHQVLRQDO�HQYLURQPHQWDO�PDS��

7KH� UHVHDUFK� REMHFWLYH�� 5HVHDUFK� RI� WKH� DSSOLFDWLRQ� RI� WKH� VLPXOWDQHRXV�
ORFDOL]DWLRQ�DQG�PDSSLQJ�DOJRULWKP�DV�D�PHWKRG�IRU�REWDLQLQJ�D��G�UHFRQVWUXFWLRQ�RI�
WKH�REMHFW�IRU�D�PRELOH�URERW�JUDVSLQJ��

$FWXDO� VFLHQWLILF� UHVHDUFKHV� DQG� LVVXHV� DQDO\VLV�� ,Q� UHFHQW� GHFDGHV�� WKH�
SUREOHP� RI� DXWRPDWLF� JUDVSLQJ� RI� XQNQRZQ� REMHFWV� EHJDQ� WR� SOD\� DQ� LQFUHDVLQJO\�
LPSRUWDQW�UROH�LQ�WKH�PDFKLQH�YLVLRQ��0RVW�RI�WKH�FRQVLGHUHG�DOJRULWKPV�XVH�SUHGHILQHG�
REMHFW�PRGHO�IRU�JUDVSLQJ��

8QLQYHVWLJDWHG�SDUWV�RI�JHQHUDO�PDWWHUV�GHILQLQJ��'HVSLWH�VXFK�D�YDULHW\�RI�
UHVHDUFK� DSSURDFKHV�� WKHUH� LV� VWLOO� D� TXHVWLRQ� DERXW� WKH� HIIHFWLYHQHVV� RI� XVLQJ� DQ�
HQYLURQPHQWDO�PRGHO�WR�SODQ�D�VWDEOH�JUDVS�RI�DQ�REMHFW�DV�SDUW�RI�WKLV�HQYLURQPHQW�

7DUJHW�VHWWLQJ�� ,Q�RUGHU� WR�HYDOXDWH� WKH�HIIHFWLYHQHVV�RI� WKH��G�UHFRQVWUXFWLRQ�
PRGXOH� RQ� WKH� EDVLV� RI� WKH� VLPXOWDQHRXV� ORFDOL]DWLRQ� DQG�PDSSLQJ� DOJRULWKP� DV� WKH�
VRXUFH�RI�WKH�PRGHO�RI�WKH�WDUJHW�REMHFW��WKH�WDVN�RI�DQDO\]LQJ�WKH�HIIHFWLYHQHVV�RI�WKH�
�G�UHFRQVWUXFWLRQ�LQ�WHUPV�RI�WKH�VXFFHVV�RI�WKH�VHL]XUH�RI�WKH�WDUJHW�REMHFW�PRGHOV�LV�
SUHVHQWHG�

7KH� VWDWHPHQW� RI� EDVLF� PDWHULDOV�� 7KH� V\VWHP� RI� FRQVWUXFWLQJ� D� �G�
UHFRQVWUXFWLRQ�RI�WKH�HQYLURQPHQW�EDVHG�RQ�WKH�GDWD�RI�WKH�V\VWHP�RI�FRPSXWHU�YLVLRQ�
ZRUN� LV� GHYHORSHG� IRU� SODQQLQJ� RI� WKH� VXVWDLQDEOH� VHL]XUH� RI� WKH� WDUJHW� REMHFW�� 7KH�
RYHUDOO� DVVHVVPHQW� RI� WKH� OHYHO� RI� VXFFHVV� RI� WKH� SODQQHG� JUDVSV� LQ� WKH� VHW� RI� WHVW�
REMHFWV�LV�FDUULHG�RXW��

&RQFOXVLRQV�� 7KH� RYHUDOO� DVVHVVPHQW� RI� WKH� OHYHO� RI� VXFFHVV� RI� WKH� SODQQHG�
VHL]XUHV�RQ�D�VHW�RI�WHVW�REMHFWV�ZDV�SHUIRUPHG��$W�WKH�VDPH�WLPH��WKH�RYHUDOO�OHYHO�RI�
VXFFHVV�RI�WKH�FDSWXUH�LV�TXLWH�KLJK��������ZKLFK�LQGLFDWHV�WKH�KLJK�HIILFLHQF\�RI�WKH�
FRQVLGHUHG�V\VWHP��

.H\�ZRUGV���G� UHFRQVWUXFWLRQ�� REMHFW� JUDVSLQJ�� VLPXOWDQHRXV� ORFDOL]DWLRQ� DQG�
PDSSLQJ��

���


