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��� � +XL� 6/�� 6OHPHQGD� &:�� -RKQVWRQ� &&��%DVHOLQH� 0HDVXUHPHQW� RI� %RQH� 0DVV�3UHGLFWV� )UDFWXUH� LQ� ZKLWH� :RPHQ�� $QQ�,QWHUQ��0HG���������������������� � � � :RROI� $'�� 2VWHRSRURVLV�� $� &OLQLFDO�*XLGH�� �QG� (G�� /RQGRQ�� 0DUWLQ� 'XQLW]����������������� �0HOWRQ� /-��.DQ� 6+�� )U\H�0$��:DKQHU�+:�� 2¶)DOORQ� :0�� 5LJJV� %/��(SLGHPLRORJ\� RI� 9HUWHEUDO� )UDFWXUHV� LQ�:RPHQ�� $P� -� (SLGHPLRO� ������ �����������������5RVV�3'��'DYLV�-:��(SVWHLQ�56��:DVQLFK�5'�� 3UH�([LVWLQJ� )UDFWXUHV� DQG� %RQH�0DVV�3UHGLFW� 9HUWHEUDO� )UDFWXUH� ,QFLGHQHFH� LQ�:RPHQ�� $QQ� ,QWHUQ� 0HG� ������ ����� ����������� � 3XJK� -:�� 5RVH� 50�� 5DGLQ� (/�� (ODVWLF�DQG� YLVFRHODVWLF� SURSHUWLHV� RI� 7UDEHFXODU�%RQH�� 'HSHQGHQFH� RQ� 6WUXFWXUH��%LRPHFKDQLFV��������������������� � $DURQ� -(�� 0DNLQV� 1%�� 6DJUHL\D� .��0LFURDQDWRP\� RI� 7UDEHFXODU� %RQH� /RVV� LQ�1RUPDO� $JLQJ� 0HQ� DQG� :RPHQ�� &OLQ�2UWKRS�����������������������.OHHUHNRSHU�0��9LOODQHXYD�$5��6WDQFXL�-��5DR� '6�� 3DUILWW� $0�� 7KH� 5ROH� RI� ��'LPHQVLRQDO� 7UDEHFXODU� 0LFURVWUXFWXUH� LQ�WKH� 3DWKRJHQHVLV� RI� 9HUWHEUDO� &RPSUHVLRQ�)UDFWXUHV�� &DOFLI� 7LVVXH� ,QW� ������ ����������������5HFNHU 55��$UFKLWHFWXUH DQG�9HUWHEUDO�

IUDFWXUH��&DOFLI�7LVVXH�,QW����6XSSO�����������6����6������� 6KDKWDKHUL�60��$DURQ� -(�� -RKQVRQ�'5��3D[WRQ� 6.�� 7KH� ,PSDFW� RI� 0DPPDOLDQ�5HSURGXFWLRQ� RQ� &DQFHOORXV� %RQH�$UFKLWHFWXUH��-�$QDW����������������������� � $DURQ� � -(�� -RKQVRQ� � '5�� .DQLV� -$��2DNOH\� %$�� 2¶+LJJLQV� 3�� 3D[WRQ� 6.�� $Q�DXWRPDWHG� PHWKRG� IRU� WKH� DQDO\VLV� RI�WUDEHFXODU� ERQH� VWUXFWXUH�� &RPSXW� %LRPHG�5HV�������������������6KDKWDKHUL�60��$DURQ� -(�� -RKQVRQ�'5��3XUGLH� ':�� &KDQJHV� LQ� 7UDEHFXODU� %RQH�$UFKLWHFWXUH� 'XULQJ� 3UHJQDQF\�� %ULW� -� 2EV�	�*\Q������ �����������������9HVWHUE\�$��*XQGHUVHQ�+-*��0HOVHQ�)��6WDU� 9ROXPH� RI� 0DUURZ� 6SDFH� DQG�7UDEHFXODH�RI�WKH�)LUVW�/XPEDU�9HUWHEUDH��6DPSOLQJ� (IILFLHQF\� DQG� %LRORJLFDO�9DULDWLRQ��%RQH������������������ � :HLQVWHLQ� 56�� 0DMXPGDU� 6�� )UDFWDO�*HRPHWU\� DQG� 9HUWHEUDO &RPSUHVVLRQ�)UDFWXUHV�� -�%RQH�0LQHU�5HV� ������ ������������������ 1DWLRQDO� 2VWHRSRURVLV� )RXQGDWLRQ�ZRUNLQJ� *URXSV� RQ� 9HUWHEUDO� )UDFWXUHV��$VVHVVLQJ�9HUWHEUDO�)UDFWXUHV��-�%RQH�0LQHU�5HV����������������������)ODXWUH� %�� +DUGRXLQ� 3��0LFURUDGLRJUDSKLF� $VSHFW� RQ� ,OLDF� %RQH�7LVVXH� LQ� 3RVWPHQRSDXVDO�:RPHQ�ZLWK� DQG�
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:LWKRXW� 9HUWHEUDO� &UXVK� )UDFWXUH�� %RQH����������������������� � &URXFKHU� 3,�� *DUUDKDQ� 1-�� &RPSVWRQ�-(�� 6WUXFWXUDO� 0HFKDQLVPV� RI� 7UDEHFXODU�%RQH�/RVV�LQ�3ULPDU\�2VWHRSRURVLV��6SHFLILF�'LVHDVH�0HFKDQLVP� RU (DUO\� $JLQJ"�� %RQH�0LQHU������������������������$POLQJ�0��*URWH�+-��3RVO��0��+DKQ�0��'HOOLQJ�*�� 3RO\RVWRWLF�+HWHURJHQHLW\� RI� WKH��6SLQH�LQ�2VWHRSRURVLV��4XDQWLWDWLYH�$QDO\VLV�DQG� ��'LPHQVLRQDO� 0RUSKRORJ\�� %RQH�0LQHU������������������������0RVHNLOGH�/,��0RVHNLOGH�/(��,OLDF�&UHVW�7UDEHFXODU�%RQH�9ROXPH�DV�D�3UHGLFWRU�IRU�9HUWHEUDO� &RPSUHVVLYH� 6WUHQJKW�� $VK�'HQVLW\� DQG� 7UDEHFXODU� %RQH� 9ROXPH� LQ�1RUPDO��,QGLYLGXDOV��%RQH���������������������� � 9HVWHUE\� $�� 6WDU� 9ROXPH� RI� 0DUURZ�6SDFH� � DQG� 7UDEHFXODH� LQ� ,OLDF &UHVW�� ������6DPSOLQJ�3URFHGXUH� DQG�&RUUHODWLRQ� WR�6WDU�9ROXPH� RI� )LUVW� /XPEDU� 9HUWHEUDH�� %RQH������������������������$POLQJ�0��3RVO�0��5LW]HO�+��+DKQ�0��9RJHO� 0�� :HQLQJ� 9-�� 'HOOLQJ� � *��$UFKLWHFWXUH�DQG�'LVWULEXWLRQ�RI�&DQFHOORXV�%RQH� <LHOG� 9HUWHEUDO� )UDFWXUH� &OXHV�� $UFK�2UWKRS�7UDXPD�6XUJ����������������������� 5LW]HO+�� $POLQJ� 0�� 3RV,� 0�� +DKQ� 0��'HOOLQJ� *�� 7KH� 7KLFNQHVV� RI� +XPDQ�9HUWHEUDO� &RUWLFDO� 2VWHRSRURVLV�� $�

+LVWRPRUSKRPHWULF� $QDO\VLV� RI� WKH�&RPSOHWH� 6SLQDO� &ROXPQ� IURP� ��� $XWRSV\�6SHFLPHQV�� -� %RQH�0LQHU� 5HV� ������������������ ,WR�0��+D\DVKL�.��.DZDKDUD�<��8HWDQL�0�� ,PDL]XPL� <�� 7KH� 5HODWLRQVKLS� RI�7UDEHFXODH� DQG� &RUWLFDO� %RQH� 0LQHUDO�'HQVLW\� WR� 6SLQDO� )UDFWXUHV�� ,QYHVW� 5DGLRO����������������������� � 9HVWHUE\� $�� 0RVHNLOGH� /�� *XQGHUVRQ�-*�� 0HOVRQ� )�� 0RVHNLOGH� /�� +ROPH� .��6RUHQVHQ� 6�� %LRORJLFDOO\� 0HDQLQJIXO�'HWHUPLQDWLRQV� RI� WKH� ,QYLWUR� 6WUHQJWK� RI�/XPEDU�9HUWHEUDH��%RQH����������������������)D]]DODUL�1/��7UDEHFXODU�0LFURIUDFWXUH��&OFLI� 7LVVXH� ,QW� � ������ ���6XSSO����� 6����������� � %DLOH\� $-�� 6LPV� 7-�� (EEHVHQ� (1��0DQVHOO� -3�� 7KRPVHQ� -6�� � 0RVHNLOGH� /���$JH�UHODWHG� &KDQJHV� LQ� WKH� %LRFKHPLFDO�3URSHUWLHV� RI� +XPDQ� &DQFHOORXV� %RQH�&ROODJHQ�� 5HODWLRQVKLS� WR� %RQH� 6WUHQJWK��&DOFLI�7LVVXH�,QW��������������������� �0F*XLJDQ�)(��$UPEUHFKW�*��6PLWK�5��)HOVHQEHUJ� '�� 5HLG� '0�� 5DOWVRQ� 6+��3ULGLFWLRQ�RI�2VWHRSRURWLF�)UDFWXUHV�E\�%RQH�'HQVLWRPHWU\� DQG� &2/,$�� *HQRW\SLQJ� D�3URVSHFWLYH��3RSXODWLRQ�%DVHG�6WXG\�LQ�0HQ�DQG� :RPHQ�2VWHRSRURV� ,QW� ����������������
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0LFURDQDWRP\�RI�&DQFHOORXV�%RQH�LQ�:RPHQ�DQG�0HQ�RI
6LPLODU�%RQH�0DVV�:LWK�DQG�:LWKRXW�9HUWHEUDO�)UDFWXUH

6KDK�7DKHUL�60�
$EVWUDFW:KLOH� D� ORZ� ERQH� FKDUDFWHUL]HV� RVWHRSRURVLV� PDVV� WKHUH� LV� D� ZHOO�UHFRJQL]HG� RYHUODS� LQ� ERQH�PLQHUDO� GHQVLW\� �%0'�� PHDVXUHPHQWV� EHWZHHQ� JURXSV� RI� VXEMHFWV� ZLWK� RU� ZLWKRXW� YHUWHEUDO�IUDFWXUH�� 7R� LQYHVWLJDWH� ZKHWKHU� GLIIHUHQFHV� LQ� WUDEHFXODU� DUFKLWHFWXUH� PD\� FRQWULEXWH� WR� WKH�SUHVHQFH�RU�DEVHQFH�RI� IUDFWXUHV� LQGHSHQGHQW�RI� WKH�ERQH�PDVV� IUDFWXUHV�DQG�QRQ�IUDFWXUH�JURXSV�PDWFKHG�IRU�DJH��JHQGHU��DQG�%0'�ZHUH�DVVHPEOHG��7UDQVLOLDF�ELRSVLHV�DQG�FRUUHVSRQGLQJ�OXPEDU�VSLQH� %0'�PHDVXUHPHQWV� IURP� ��� ZRPHQ� DQG� ��� PHQ� ZLWK� YHUWHEUDO� IUDFWXUH� ZHUH� FRPSDUHG�ZLWK� WKRVH� IURP� ��� ZRPHQ� DQG� ��� PHQ� ZLWKRXW� IUDFWXUH�� /XPEDU� %0'� �/����� ZDV� PHDVXUHG�XVLQJ� D� +RORJLF� ����� GHQVLWRPHWHU�� 7KH� OXPEDU� %0' ZDV� VLPLODU� LQ� ZRPHQ�ZLWK� DQG� ZLWKRXW�IUDFWXUH� �����J�FP�� r ����� 6'� DQG� ����J�FP�� r ����� 6'�� Q�V��� DQG� LQ� PHQ� ZLWK� DQG� ZLWKRXW�IUDFWXUH� ������J�FP��r�����6' DQG������J�FP��r �����6'��Q�V���8QGHFDOFLILHG� LOLDF�FUHVW� ELRSV\�VHFWLRQV�� �� PP� WKLFN�� ZHUH� DQDO\]HG� IRU� UHPRGHOLQJ� YDULDEOHV� DQG� WUDEHFXODU� DUFKLWHFWXUH� XVLQJ�RVWHRPHDVXUH� DQG� 7$6� LPDJH� DQDO\VLV� V\VWHP�� 1R� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� LQ� HLWKHU�JHQGHU� EHWZHHQ� IUDFWXUH� DQG� QRQ� IUDFWXUH� JURXSV� LQ� SHUFHQW� ERQH� YROXPH� �PHDQ� ���� LQ� DOO�JURXSV��� RU� LQ� WKH�ZLGH� UDQJH� RI� UHPRGHOLQJ� DQG� DUFKLWHFWXUDO� YDULDEOHV�PHDVXUHG�� LQFOXGLQJ� WKH�WUDEHFXODU�ZLGWK��QXPEHU��DQG�VHSDUDWLRQ��PHDQ�WUDEHFXODU�SODWH�GHQVLW\�DQG�IUDFWDO�GLPHQVLRQ��DV�ZHOO� DV� VHYHUDO� LQGLUHFW� LQGLFHV� RI� FRQQHFWLYLW\� LQFOXGLQJ� WKH� QRGH� WHUPLQXV� UDWLR�� PDUURZ� VWDU�YROXPH��DQG�WUDEHFXODU�SDWWHUQ�IDFWRU��2Q�WKH�EDVLV�RI�WKLV�HYLGHQFH�LW�ZDV�FRQFOXGHG�WKDW�WKHUH�LV��QR�GLIIHUHQFH�LQ�WKH�WUDEHFXODU�DUFKLWHFWXUH��EHWZHHQ�SDWLHQWV�ZLWK�FUXVK�IUDFWXUH�DQG�FRQWUROV�ZKHQ�DFFRXQW� LV� WDNHQ� RI� ERQH� PDVV�� 7KLV� VXJJHVWV� WKDW� PLFUR� DQDWRPLFDO� GLVUXSWLRQ� LV� D� SUHGLFWDEOH�LQWULQVLF� IHDWXUH� RI� ERQH� ORVV�� +RZHYHU�� WKHUH� UHPDLQV� WKH� SRVVLELOLW\� WKDW� WKH� WZR�GLPHQVLRQDO�FKDUDFWHU� RI� WKH� VWUXFWXUDO� GHWHULRUDWLRQ� PHDVXUHG� LQGLUHFWO\� LV� QRW� VXIILFLHQWO\� VHQVLWLYH� IRU� WKH�FRPSOH[�FDQFHOORXV�V\VWHP������
.H\�ZRUGV��%RQH�'HQVLW\��)UDFWXUHV��2VWHRSRURVLV�


