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Results and conclusion: &RQWLQXRXV� SDVVDJH� RI�
.���� FHOOV� LQ� VXVSHQVLRQ� GHPRQVWUDWHG� SUHVHQFH� RI� D� VPDOO�
IUDFWLRQ�RI�.����FHOOV� ������������WR�EH�DGKHUHQW� WR�FXOWXUH�
SODVWLF� ZDUH� �.����$GK��� %&5�$%/� JHQH� DPSOL¿FDWLRQ� ZDV�
SUHVHQW� LQ�.���� FHOOV� �DSSUR[� ��� IXVLRQ� VLJQDOV� SHU� FHOO�� E\�
),6+��ZLWK�QR�VLJQL¿FDQW�GLIIHUHQFH�LQ�FRS\�QXPEHU�EHWZHHQ�
.����$GK� DQG� .����1RQ$GK� �p �������� T3&5� DQDO\VLV� RI�
JHQRPLF� '1$� IURP� .����$GK� DQG� .����1RQ$GK� VKRZHG�
DQ�LQFUHDVH�LQ�%&5�$%/�JHQH�FRS\�QXPEHUV�LQ�ERWK�UHODWLYH�
WR�WKH�JXUNDW�FHOOV��ZLWK�QR�VWDWLVWLFDO�VLJQL¿FDQFH��p ��������
57�T3&5�VKRZHG�XSUHJXODWLRQ�RI�%&5�$%/�P51$�LQ�.����
$GK�FHOOV�FRPSDUHG�WR�.����1RQ$GK�LQ�ERWK�VLQJOH�DQG�EXON�
FHOOV� �p���������� 3/$� DQG�ÀRZ� F\WRPHWULF� DVVD\V� GLVSOD\HG�
KLJKHU�H[SUHVVLRQ�RI�SKRVSKR�%&5�$%/�SURWHLQ�LQ�.����$GK�
FHOOV�WKDQ�.����1RQ$GK�FHOOV��7KHVH�UHVXOWV�GHPRQVWUDWH��DW�
ERWK� WKH� VLQJOH�DQG�EXON� FHOO� OHYHO�� H[LVWHQFH�RI� DQ�DGKHUHQW�
VXESRSXODWLRQ�RI�.����FHOOV�ZLWK�KLJKHU�OHYHO�RI�KHWHURJHQHLW\�
LQ� P51$� DQG� SURWHLQ� H[SUHVVLRQ� RI� %&5�$%/� ZKLFK� DUH�
UHVLVWDQW�WR�,PDWLQLE��VXJJHVWLQJ�WKH�SRVVLELOLW\�WKDW�D�VLPLODU�
VXESRSXODWLRQ�RI�FHOOV�LQ�&M/�PD\�FDXVH�FOLQLFDO�UHVLVWDQFH�
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Introduction: 7KH� /RZ�GHQVLW\� OLSRSURWHLQ�
UHFHSWRU�UHODWHG� SURWHLQ� �� �/53��� LV� LQYROYHG� LQ� RVWHREODVW�
GLIIHUHQWLDWLRQ��PDNLQJ� LW�DQ� LPSRUWDQW�GHWHUPLQDQW�RI�ERQH�
PDVV� DQG� VWUHQJWK�� 7KH� VLQJOH� QXFOHRWLGH� SRO\PRUSKLVP��
613��&!7��DW�SRVLWLRQ������LQ�H[RQ����UHVXOWV�LQ�D�PLVVHQVH�
VXEVWLWXWLRQ� RI� DODQLQH� WR� YDOLQH� �$����9�� ZKLFK� KDV� EHHQ�
DVVRFLDWHG� ZLWK� ORZ� ERQH� PLQHUDO� GHQVLW\� �%M'�� DQG�
LQFUHDVHG�IUDFWXUH�ULVN���

Aim: 7R� LQYHVWLJDWH� WKH� LQÀXHQFH� RI� WKH� $����9�
SRO\PRUSKLVP�RQ�%M'�DQG�GLIIHUHQW�ORZ�WUDXPD�IUDFWXUHV�LQ�
MDOWHVH�SRVWPHQRSDXVDO�ZRPHQ��

Methodology: ����� ZRPHQ� EHWZHHQ� ��� DQG� ��� \HDUV�
ZHUH� UHFUXLWHG� DQG� WKHLU� %M'� PHDVXUHG� E\� GXDO�HQHUJ\�
;�UD\�DEVRUSWLRPHWU\��6XEMHFWV�ZLWKRXW�D�KLVWRU\�RI�D�IUDJLOLW\�
IUDFWXUH� ZHUH� VXEGLYLGHG� LQ� WKUHH� JURXSV�� QRUPDO� �n ������
RVWHRSHQLF� �n ������ DQG� RVWHRSRURWLF� �n ����� DFFRUGLQJ� WR�
WKHLU�%M'��7KH�UHPDLQLQJ�����ZHUH� IUDFWXUH�FDVHV�ZKR�KDG�
D� QRUPDO� �n ����� RVWHRSHQLF� �n ����� RU� RVWHRSRURWLF� %M'�
�n ������ *HQRW\SLQJ� ZDV� SHUIRUPHG� E\� SRO\PHUDVH�FKDLQ�
UHDFWLRQ�DQG�UHVWULFWLRQ�HQ]\PH�GLJHVW��

Results:� 7KH� JHQRW\SH� GLVWULEXWLRQV� ZHUH� DV� IROORZV��
QRUPDO� FRQWUROV� &&� ������� &7� ������� 77������ RVWHRSHQLF�
VXEMHFWV�&&��������&7��������77�������RVWHRSRURWLF�VXEMHFWV�
&&��������&7��������77�������DQG�IUDFWXUH�FDVHV�&&��������&7�
�������77�������,Q�WKH�WRWDO�VWXG\�JURXS��WKH�$����9�613�ZDV�
DVVRFLDWHG�ZLWK�UHGXFHG�OXPEDU�VSLQH�%M'��77��DJH�DGMXVWHG�
2GGV�UDWLR��25�����>����&RQ¿GHQFH�,QWHUYDO���������@��p ������
&7��25� ���� >�������@��p ������ DQG� WR� D� OHVVHU� H[WHQW� UHGXFHG�
IHPRUDO�QHFN�%M'��77��25�����>�������@��p ������&7��25�����
>�������@��p �������:RPHQ�ZLWKRXW� D� IUDFWXUH�KLVWRU\�KDG� DQ�
LQFUHDVHG�ULVN�RI�RVWHRSRURVLV�ZKHQ�FDUU\LQJ�RQH�RU�ERWK�FRSLHV�
RI�WKH�PLQRU�DOOHOH�7��&7��25�����>�������@��p ������77��25������
>��������@�� S ������� 1R� VLJQL¿FDQW� GLIIHUHQFH� ZDV� REVHUYHG�
EHWZHHQ� RVWHRSHQLF� VXEMHFWV� �ZLWKRXW� IUDFWXUHV�� DQG� QRUPDO�
FRQWUROV��:KHQ� FRPSDULQJ� IUDFWXUH� FDVHV� WR�QRUPDO� FRQWUROV��
ZRPHQ� FDUU\LQJ� &7�77� JHQRW\SHV� KDG� DQ� LQFUHDVHG� IUDFWXUH�
ULVN� WKDQ� ZRPHQ� ZLWK� WKH� &&� JHQRW\SH� �&7�� ���� >�������@��
p ������77��25�RI����� >��������@� p �������$OO� IUDFWXUH�FDVHV�
KRPR]\JRXV�IRU�WKH�7�DOOHOH�KDG�DQ�RVWHRSHQLF�RU�RVWHRSRURWLF�
%M'��IUDFWXUH�ULVN�ZDV�SDUWO\�DWWHQXDWHG�E\�%M'�DGMXVWPHQW�

�77�� 25� ���� >��������@�� p ������ DQG� UHPDLQHG� XQFKDQJHG�
LQ�FDUULHUV�RI�WKH�$����9�613��&7��25�����>�������@�p �������
7KH�77�JHQRW\SH�ZDV�WKH�PRVW�FRPPRQ�DPRQJ�VXEMHFWV�ZLWK�D�
ZULVW��KXPHUXV�RU�KLS�IUDFWXUH��KRZHYHU�WKH�GLIIHUHQFH�ZDV�QRW�
VLJQL¿FDQW��p!�������

Conclusion: 7KH� UHVXOWV� LQGLFDWH� WKDW� WKH� $����9�
SRO\PRUSKLVP�LV�DVVRFLDWHG�ZLWK�UHGXFHG�%M'�DQG�LQFUHDVHG�
IUDFWXUH�VXVFHSWLELOLW\�LQ�MDOWHVH�SRVWPHQRSDXVDO�ZRPHQ�
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7KH� LPSDFW� RI� DEQRUPDO� SODFHQWDO� NDU\RW\SH� RQ� WKH�
LQÀDPPDWRU\� UHVSRQVH� ZLWKLQ� WKH� YLOORXV� WLVVXH� DQG�
SHULSKHUDO� FLUFXODWLRQ� RI� ZRPHQ� ZLWK� PLVFDUULDJH� ZDV�
HYDOXDWHG��9LOORXV��n ����DQG�YHQRXV�EORRG�VDPSOHV��n ����
ZHUH�REWDLQHG�IURP�ZRPHQ�ZLWK�PLVVHG�PLVFDUULDJH��7LVVXH�
FKURPRVRPH�DQDO\VLV� LQGLFDWHG����DEQRUPDO�DQG����QRUPDO�
NDU\RW\SHV�� &RQFHQWUDWLRQ� RI� WXPRXU� QHFURVLV� IDFWRU� DOSKD�
�71)Į���71)�5�� DQG�71)�5��� DQG� LQWHUOHXNLQ� �,/�����ZHUH�
PHDVXUHG� XVLQJ� ÀRZ� F\WRPHWULF� EHDG� DUUD\� LQ� IUHVK� YLOORXV�
KRPRJHQDWH�� FXOWXUHG� YLOORXV� H[WUDFWV�� FXOWXUH� PHGLXP��
PDWHUQDO� ZKROH� EORRG�� DQG� SODVPD�� 3ODVPD� 71)Į�,/����
UDWLRV�ZHUH�VLJQL¿FDQWO\��p�������ORZHU�LQ�PLVFDUULDJHV�ZLWK�
DEQRUPDO�NDU\RW\SH��,Q�WKH�DEQRUPDO�NDU\RW\SH�JURXS��WKHUH�
ZHUH� VLJQL¿FDQWO\� KLJKHU� OHYHOV� RI� 71)Į� �p�������� ,/����
�p��������71)�5�� �p��������� DQG�71)�5�� �p�������� LQ� WKH�
YLOORXV� H[WUDFWV� DQG� FXOWXUH�FRQGLWLRQHG� PHGLXP� FRPSDUHG�
WR� QRUPDO� NDU\RW\SH� JURXS�� ,Q� PLVFDUULDJH� ZLWK� DEQRUPDO�
NDU\RW\SH�� WKHUH� LV� DQ� H[DFHUEDWHG� SODFHQWDO� LQÀDPPDWRU\�
UHVSRQVH�� LQ� FRQWUDVW� WR� PLVFDUULDJH� RI� QRUPDO� NDU\RW\SH�
ZKHUH� PDWHUQDO� V\VWHPLF� UHVSRQVH� LV� LQFUHDVHG�� 2XU� GDWD�
LOOXVWUDWH� WKDW� WKH�PHFKDQLVPV� OHDGLQJ� WR� DPLVFDUULDJH�PD\�
GHSHQG�RQ� WKH� NDU\RW\SH� RI� WKH� FRQFHSWXV��:H� VXJJHVW� WKDW�
WKHUH� LV� D� ORFDO� IXQFWLRQDO� GLVWXUEDQFH� LQ� WKH� NDU\RW\SLFDOO\�
DEQRUPDO� SODFHQWDO� WLVVXH� ZKLOH�� LQ� WKH� FDVH� RI� D� QRUPDO�
NDU\RW\SH� PLVFDUULDJH�� UHMHFWLRQ� RFFXUV� GXH� WR� D� PDWHUQDO�
V\VWHPLF�LQÀDPPDWLRQ�
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Introduction: 7KH� ODWHVW�1,&(�JXLGHOLQHV�SXEOLVKHG� LQ�
$SULO�������VHW�VWDQGDUGV�DERXW�IHDWXUHV�VXJJHVWLYH�RI�SRVVLEOH�
EUHDVW�PDOLJQDQF\�DQG�UHIHUUDO� WLPHOLQHV�IRU�GLIIHUHQW�EUHDVW�
FRPSODLQWV�� ,W� GLYLGHV� UHIHUUDOV� LQWR�XUJHQW� DQG�QRQ�XUJHQW��
XUJHQW�FDVHV�VKRXOG�EH�VHHQ�ZLWKLQ�WZR�ZHHNV�RI�UHIHUUDO��,Q�
MDOWD�� SDWLHQWV�SUHVHQWLQJ�ZLWK�EUHDVW�SUREOHPV�DUH�XVXDOO\�
UHIHUUHG�WR�WKH�EUHDVW�FOLQLF��ZKLFK�KDV�EHHQ�VHW�XS�PRUH�WKDQ�
WHQ�\HDUV�DJR�WR�SURYLGH�VSHFLDOLVW�VXUJLFDO�DVVHVVPHQW�RI�VXFK�
SDWLHQWV��

Aim��7KH�SULPDU\�DLP�RI�WKLV�DXGLW�ZDV�WR�DVVHVV�ZKHWKHU�
UHIHUUDOV� IRU� VXVSHFWHG� EUHDVW� FDQFHU� ZHUH� LQ� OLQH� ZLWK� WKH�
UHIHUUDO�JXLGHOLQHV�LVVXHG�E\�WKH�1,&(�LQ�$SULO�������

Methodology:� ���� UDQGRP� UHIHUUDO� WLFNHWV� RI� ZRPHQ�
UHYLHZHG�DW�WKH�EUHDVW�FOLQLF�EHWZHHQ�JXO\�DQG�'HFHPEHU������
ZHUH�DQDO\VHG��

Results:� 7ZR� RI� WKH� SDWLHQWV� UHIHUUHG� ZHUH� PDOH�
DQG� WKH� PHDQ� DJH� RI� WKH� VDPSOH� ZDV� ����� \HDUV�� ������
RI� VXVSHFWHG� EUHDVW� FDQFHU� UHIHUUDOV� ZHUH� IRXQG� WR� KDYH� D�
KLVWRU\�RU�H[DPLQDWLRQ�¿QGLQJV� LQGLFDWLYH�RI�SRVVLEOH�EUHDVW�
PDOLJQDQF\��2I�WKHVH����SDWLHQWV��������ZHUH�VHHQ�ZLWKLQ�WKH�
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