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GD�X]URN�HOLSVRLGQRJ�REOLND�YL]XHOQRJ�SURVWRUD�PRCH�ELWL�UD]OLaLWD�RVHWOML�YRVW�QHUYQRJ�VLVWHPD�]D�SURFHQX�XGDOMHQRVWL�X�KRUL]RQWDOQRM�L�YHUWLNDOQRMUDYQL��RVHWOMLYLML�MH��RGQRVQR�EROMH�SURFHQMXMH�X�KRUL]RQWDOQRM�UDYQL���'DNOH�QHUYQL�VLVWHP�EL�SUL�SURFHQL�XGDOMHQRVWL�X�GYH�UD]OLaLWH�UDYQL�GUXJDaLMHREUD_LYDR�SRGDWDNH��SD�EL�VH�SURFHQH�UD]OLNRYDOH��=DQLPOMLY�MH�SRGDWDN�GD�VX�LVSLWDQLFL�SUL�VYDNRM�SURFHQL�QHNH�UD]GD�OMLQH�SUDYLOL�JUH^NX�WDNR�^WR�VX�MH�SUHFHQMLYDOL��X�QDVWDYNX�®JHQHUDOQR�RG�VWXSDQMH�X�SURFHQL�UD]GDOMLQH¯���RGQRVQR�QMLKRYH�SURFHQH�VX�X�SURVHNXXYHN�ELOH�YH`H�RG�]DGDWLK�VWDQGDUGD��'DNOH�UH]XOWDWL�HNVSHULPHQWD�VH�PRJX�LQWHUSUHWLUDWL�QD�VOHGH`L�QDaLQ�,�6LWXDFLMD��3ULOLNRP�VWDMDQMD��]ERJ�HOLSVRLGQRJ�REOLND�YL]XHOQRJ�SURV�WRUD��MDYOMD�VH�RGVWXSDQMH�SUL�KRUL]RQWDOQRM�SURFHQL�L�SUHFHQMXMH�VH�UD]GD�OMLQD��1D�WR�UDVWRMDQMH�VH�GRGDMH�L�JHQHUDOQR�RGVWXSDQMH�X�SURFHQLUD]GDOMLQH��WDNR�GD�LVSLWDQLN�]QDaDMQR�SUHFHQMXMH�UD]GDOMLQX��VOLND������,,�6LWXDFLMD��3ULOLNRP�OHCDQMD�LVSLWDQLND�WDNR_H�VH�MDYOMD�JUH^ND�SULKRUL]RQWDOQRM�SURFHQL��VDPR�^WR�LVSLWDQLN�X�RYRP�VOXaDMX�SURMHNWXMX`L�YHU�WLNDOX�QD�KRUL]RQWDOQX�UDYDQ��RSHW�]ERJ�HOLSVRLGQRJ�REOLND�VYRJ�YL]XHOQRJSURVWRUD��WX�LVWX�UD]GDOMLQX�VNUD`XMH��'RGDYDQMHP�JHQHUDOQRJ�RGVWXSDQMD�XSURFHQL�UD]GDOMLQH��SRQRYR�VH�GRELMD�SUHFHQMHQD�UD]GDOMLQD��NRMD�MH�L]�WRJUD]ORJD�PDQMD�QHJR�JUH^ND�GRELMHQD�X�SUYRM�VLWXDFLML��VOLND������

=DNOMXaDN
5H]XOWDWL�QD^HJ�LVWUDCLYDQMD�SRND]XMX�GD�VH�KRUL]RQWDOQH�UD]GDOMLQHVXEMHNWLYQR�RSDCDMX�GXCLP�X�RGQRVX�QD�YHUWLNDOQH��7DNR_H��SUHPD�RYLPUH]XOWDWLPD�SURFHQMHQD�XGDOMHQRVW�MH�XYHN�YH`D�RG�UHDOQH�'RELMHQL�UH]XOWDWL�QH�LGX�X�SULORJ�WHRULMDPD�REMD^QMHQMD�0HVHaHYHLOX]LMH�X]�SRPR`�RNXORPRWRUQH�PLNURSVLMH�L�LVSXQMHQRVWL�SURVWRUD��DOL�GH�OLPLaQR�SRWYU_XMX�WHRULMX�R�HOLSVRLGQRP�REOLNX�aRYHNRYRJ�YL]XHOQRJ�SURV�WRUD��=DNOMXaDN�NRML�VH�PRCH�L]YHVWL�L]�UH]XOWDWD�RYRJ�LVWUDCLYDQMD�MHVWH�GD

6OLND���3UHGORCHQL�HOLSVRLGQLREOLN�YL]XHOQRJSURVWRUD�aRYHND�SUHPD�UH]XOWDWLPDRYRJ�UDGD��
)LJXUH����3URSRVHG�HOLSWLFVKDSH�RI�PDQ±V�YLVXDOILHOG��DFFRUGLQJ�WRWKH�UHVXOWV�RI�WKLVDUWLFOH��
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aRYHN�QLMH�X�VWDQMX�GD�WDaQR�SURFHQL�UD]GDOMLQX��RQ�MH�SUHFHQMXMH�ELOD�RQDKRUL]RQWDOQD�LOL�YHUWLNDOQD��2YRPH�WUHED�GRGDWL�L�GD�MH�JUH^ND�SURFHQH�YH`DSUL�SURFHQMLYDQMX�UDVWRMDQMD�X�KRUL]RQWDOQRM�QHJR�X�YHUWLNDOQRM�UDYQL��'DNOHPRCH�VH�UH`L�GD�MH�YL]XHOQL�SURVWRU�VDP�SR�VHEL�HOLSVRLGQRJ�REOLND��EH]RE]LUD�QD�UD]OLaLWX�SULVXWQRVW�IDNWRUD�RSDCDQMD�GXELQH�1HND�GDOMD�LVWUDCLYDQMD�EL�PRJOD�GD��NRQWUROLVDQMHP�YH`HJ�EURMD�XVORYD�SURYHUH�QD^H�REMD^QMHQMH�SRMDYH�YH`LK�RGVWXSDQMD�SURFHQD�RG�VWDQGDUGD�SULVWDMDQMX�QHJR�SUL�OHCDQMX��
/LWHUDWXUD

/XFNLHVK�0��������9LVXDO�,OOXVLRQV��1HZ�<RUN��'RYHU�3XEOLFDWLRQV5RELQVRQ�-�2��������7KH�3V\FKRORJ\�RI�9LVXDO�,OOXVLRQ��/RQGRQ��+XWFKLQ�VRQ�8QLYHUVLW\�/LEUDU\*LEVRQ�-��������7KH�(FRORJLFDO�$SSURDFK�WR�9LVXDO�3HUFHSWLRQ� %RVWRQ�+RXJKWRQ�0LIIOLQ�&RPSDQ\3DOPHU�6��������9LVLRQ�6FLHQFH� /RQGRQ��$�%UDGIRUG�%RRN�7KH�0,73UHVV2JQMHQRYL`�3��������3VLKRORJLMD�RSDCDQMD��%HRJUDG��=DYRG�]D�XGCEHQLNHL�QDVWDYQD�VUHGVWYD

$QMD�6LPDQL`��,YDQD�6WDQRMHYL`�DQG�0ODGHQ�6WHSDQGL`'LIIHUHQFHV�%HWZHHQ�6XEMHFWLYH�(YDOXDWLRQ�RI�+RUL]RQWDO�DQG9HUWLFDO�'LVWDQFH
,Q�RUGHU�WR�SHUFHLYH�WKH�WKLUG�GLPHQVLRQ��GLVWDQFH���WKH�KXPDQ�YLVXDOV\VWHP�XVHV�GLIIHUHQW�DGGLWLRQDO�IDFWRUV��ZKLFK�FDQ�EH�FODVVLILHG�DV�PR�QRFXODU��DW�OHDVW�RQH�H\H�UHTXLUHG��DQG�ELQRFXODU��ERWK�H\HV�UHTXLUHG���,QVRPH�FDVHV��WKH�KXPDQ�YLVXDO�V\VWHP�PDNHV�D�PLVWDNH�LQ�HYDOXDWLQJ�GHSWK�EHFDXVH�RI�LWV�LQDELOLW\�WR�FRUUHFWO\�HYDOXDWH�WKH�UHODWLRQ�EHWZHHQ�WKH�GLV�WDQFH�DQG�WKH�VL]H�RI�DQ�REMHFW��7KH�0RRQ�LOOXVLRQ�LV�RQH�RI�WKH�FDVHV�LQZKLFK�WKLV�SUREOHP�DSSHDUV��7KLV�LV�WKH�SKHQRPHQRQ�LQ�ZKLFK�WKH�0RRQRQ�WKH�KRUL]RQ�LV�SHUFHLYHG�DV�ODUJHU�WKDQ�WKH�RQH�LQ�WKH�]HQLWK��6RPHWKHRULHV�H[SODLQ�WKLV�SKHQRPHQRQ�E\�WKH�GLIIHUHQW�SOHQLWXGH�RI�VSDFH�LQ�WKHKRUL]RQWDO�DQG�YHUWLFDO�SODQH�¬�VLQFH�WKH�SOHQLWXGH�RI�VSDFH�LV�ODUJHU�LQ�WKHKRUL]RQWDO�SODQH��RXU�YLVXDO�V\VWHP�PDNHV�D�EHWWHU�HYDOXDWLRQ�RI�WKH�UHOD�WLRQ�EHWZHHQ�VL]H�DQG�GLVWDQFH�RI�DQ�REMHFW��7KH�SXUSRVH�RI�WKLV�VWXG\�ZDVWR�WHVW�LI�WKHUH�DUH�DQ\�GLIIHUHQFHV�EHWZHHQ�HYDOXDWLRQV�RI�GLVWDQFH�LQ�KRUL�]RQWDO�DQG�YHUWLFDO�SODQHV��LQ�WKH�FDVH�RI�HTXDO�VSDFH�SOHQLWXGH��7KH�H[�SHULPHQW�ZDV�SHUIRUPHG�LQ�D�QDWXUDO�HQYLURQPHQW��EHFDXVH�RI�WKH�LGHQWLFDO
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VSDFH�SOHQLWXGH�LQ�ERWK�SODQHV��7KHUH�ZHUH����VXEMHFWV�LQ�HDFK�VDPSOH�DJHG����WR�����([DPLQHHV�ZHUH�DVNHG�WR�HVWLPDWH�WKH�GLVWDQFH�RI�DQ�REMHFWLQ�WKH�KRUL]RQWDO�SODQH��DQG�WKHQ�WR�SRVLWLRQ�WKDW�REMHFW�RQ�WKH�VDPH�GLV�WDQFH�RQ�WKH�YHUWLFDO��DQG�YLFH�YHUVD��$FFRUGLQJ�WR�WKH�UHVXOWV�LW�FDQ�EHVDLG�WKDW�KRUL]RQWDO�GLVWDQFH�LV�VXEMHFWLYHO\�SHUFHLYHG�DV�ORQJHU�WKDQ�YHUWL�FDO��,W�FDQ�DOVR�EH�FRQFOXGHG�WKDW�WKH�GLIIHUHQFHV�LQ�HYDOXDWLRQ�RI�GLVWDQFHLQ�WKH�KRUL]RQWDO�DQG�YHUWLFDO�SODQH�LV�QRW�LQIOXHQFHG�MXVW�E\�WKH�SOHQLWXGHRI�VSDFH��EHFDXVH�WKH�H[DPLQHHV�PDGH�GLIIHUHQW�HYDOXDWLRQV��HYHQ�WKRXJKWKH�VSDFH�ZDV�HTXDOO\�ILOOHG�LQ�ERWK�SODQHV��7KH�H[SODQDWLRQ�FRXOG�EH�WKDWWKH�KXPDQ�YLVXDO�VSDFH�KDV�DQ�HOOLSWLF�VKDSH��ZLWK�D�VKRUWHU�YHUWLFDO�D[LV�
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