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��� 5RDG�1HWZRUN�&KDUDFWHULVWLFV
7KH�DSSUHFLDWLRQ�RI�URDG�QHWZRUN�FKDUDFWHULVWLFV�LV� LPSRUWDQW� WR�DVVHVV�H[LVWLQJ�FDSDFLW\� OHYHO�RI�WKH� URDGV�� OHYHO�RI�VHUYLFH�RIIHUHG�� � LGHQWLI\� WKH�FRQVWUDLQWV�� LI� DQ\� DQG� DVVHVV� WKH� SRWHQWLDO� IRU�LPSURYHPHQW�XSJUDGDWLRQ� RI� W KH� URDG� QHWZRUN�WR�FDWHU� WKH�H[LVWLQJ�DQG�SURMHFWHG�GHPDQGV�RI�WUDIILF�
)RU�WKH�SUHVHQW�VWXG\��D�GHWDLOHG�LQYHQWRU\�RI����NP�RI�URDG�QHWZRUN�FRQVLVWLQJ�RI� $UWHULDOV��6XE�$UWHULDOV�DQG�&ROOHFWRU�6WUHHWV� ZDV�FDUULHG�RXW��
7KH�URDG�QHWZRUN�LQYHQWRU\�GDWD�ZD V�DQDO\VHG�LQ�WHUPV�RI�SDUDPHWHUV�OLNH�W\SH�RI�URDG��52:�� FDUULDJHZD\�� URDG� FODVVLILFDWLRQ�� W\SH� RI� SDYHPHQW�� VHUYLFH� ODQH� DYDLODELOLW\�� RQ �VWUHHW� SDUNLQJ�� GUDLQDJH� IDFLOLWLHV�� IRRWSDWK�� VWUHHW� OLJKWLQJ� IDFLOLWLHV�� URDG�PDUNLQJV� DQG�URDG�VLJQDJH�

����� &KDUDFWHULVWLFV�RI�0DMRU�5RDGV
7KH�VDOLHQW�FKDUDFWHULVWLFV�RI�PDMRU�URDGV�DUH�SUHVHQWHG�LQ� 7DEOH������,W�LV�REVHUYHG�WKDW�WKH�52:�RI�DUWHULDO�URDGV�YDULHV�EHWZHHQ����P�WR����P��7KH�52:�RI�URDGV�LQ�&%'�DUHD�YDULHV�EHWZHHQ����P�WR����P��7 KH�52:�RI�RWKHU�PDMRU URDGV�YDULHV�EHWZHHQ���P�WR���P��
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7DEOH������6DOLHQW�&KDUDFWHULVWLFV�RI�0DMRU�5RDGV
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����� 5LJKW�RI�:D\
7KH� GLVWULEXWLRQ� RI� URDG� OHQJWK� E\� ULJKW �RI�ZD\� UHYHDOV� WKDW� ����� SHUFHQW� RI� WKH� FLW\¶V�SULPDU\�QHWZRUN�KDV�D�ULJKW �RI�ZD\�RI�XS� WR����P��2QO\������SH UFHQW�RI�URDG�QHWZRUN�KDV�52:�RI����P�DQG�DERYH��7KLV� OHQJWK�RI� URDG�QHWZRUN�KDV� WKH�SRWHQWLDO� IRU�EHLQJ�GHYHORSHG� LQWR� FRUULGRUV� ZLWK� �� ODQH� RU� DERYH� FDUULDJHZD\�� 7KH� GLVWULEXWLRQ� RI� URDG�OHQJWK�E\�52:�LV�SUHVHQWHG�LQ�7DEOH�����

7DEOH������'LVWULEXWLRQ�RI�5RDG�/HQJWK�E\�5LJKW�RI�:D\
52:�P� ��5RDG�/HQJWK8SWR��� ������WR��� �������WR��� ��������WR��� �������WR��� �������WR��� ���DERYH��� ���7RWDO �����6RXUFH��&(6�6XUYH\V������

����� &DUULDJHZD\�:LGWK
7KH�GLVWULEXWLRQ�RI�URDG�OHQJWK�E\�FDUU LDJHZD\�ZLGWK�VKRZV�WKDW�QHDUO\����SHUFHQW�URDG�QHWZRUN�KDV���ODQH�FRQILJXUDWLRQ�����SHUFHQW�RI�WKH�QHWZRUN�KDV�� �ODQH�FDUULDJHZD\�DQG�����SHUFHQW�RI�WKH�QHWZRUN�KDV�LQWHUPHGLDWH�ODQH�ZLGWK��7KH�GLVWULEXWLRQ�RI�URDG�OHQJWK�E\�FDUULDJHZD\�ZLGWK�LV�JLYHQ�EHO RZ�LQ�SUHVHQWHG�LQ�7DEOH�����

7DEOH������'LVWULEXWLRQ�RI�5RDG�OHQJWK�E\�&DUULDJHZD\�ZLGWK
&DUULDJHZD\�ZLGWK��P� ��5RDG�/HQJWK8S�WR�� �����WR�� �����WR�� ������WR��� �������WR��� ����!�� ���7RWDO �����6RXUFH��&(6�6XUYH\V������

$ERXW� ���SHUFHQW� RI� WKH� URDG� OHQJWK� LQ� WKH� FLW\� KDV� XQGLYLGHG� FDUULDJHZD\� DQG�QHHGV�DWWHQWLRQ�IRU�VDIHW\�PHDVXUHV��7KH�GLVWULEXWLRQ�RI�URDG�OHQJWK�E\�W\SH�RI�FDUULDJHZD\�LV�SUHVHQWHG�LQ�7DEOH�����
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7DEOH������'LVWULEXWLRQ�RI�5RDG�/HQJWK�E\�7\SH�RI�&DUULDJHZD\
7\SH�RI�FDUULDJHZD\ ��5RDG�/HQJWK'LYLGHG ����8QGLYLGHG ����7RWDO �����6RXUFH��&(6�6XUYH\V������

����� 5RDG�6XUIDFH
$ERXW� ����� SHUFHQW� RI� WKH� URDG� QHWZRUN� KDV� ELWXPLQRXV� SDYHPHQW�� 5RDG� OHQJWK�ZLWK�FRQFUHWH�VXUIDFH�DFFRXQWHG�IRU�����SHUFHQW��'LVWULEXWLRQ�RI URDG� OHQJWK�E\�W\SH�RI�URDG�VXUIDFH�LV�JLYHQ�LQ�7DEOH�����

7DEOH������'LVWULEXWLRQ�RI�5RDG�OHQJWK�E\�W\SH�RI�3DYHPHQW
3DYHPHQW�7\SH ��5RDG�/HQJWK%7 ����:%0 ���&RQFUHWH ���2WKHUV ���7RWDO �����6RXUFH��&(6�6XUYH\V������

����� 6HUYLFH�/DQH
/DUJH�SDUW�RI�WKH�URDG�QHWZRUN����������KDV�QR�SURYLVLRQ�IRU�VHUYLFH�ODQH��ZKLFK�FDXVHV�WKH� WUDIILF� WR� XVH� WKH� SULQFLSDO� QHWZRUN� IRU� DOO� LWV� DFFHVV�PRYHPHQW� QHHGV�� 7KLV� LQWHU �PL[LQJ�RI�DFFHVV�WUDIILF�ZLWK�WKH�WKURXJK�WUDIILF�GXH�WR�DEVHQFH�RI�VHUYLFH�ODQHV�VHYHUH O\�DIIHFWV�WKH�OHYHO�RI�VHUYLFH�RQ�WKH�QHWZRUN��

����� 2Q�VWUHHW�3DUNLQJ�
2Q�VWUHHW�SDUNLQJ�UHVXOWV�LQ�ORVV�RI�FDUU\LQJ�FDSDFLW\�RI�WKH�URDG�QHWZRUN��,W�LV�REVHUYHG�WKDW����� SHUFHQW RI�WKH�URDG�QHWZRUN�KDV�SDUNLQJ��RQ�ERWK�VLGHV�DQG������SHUFHQW�RI�WKH�URDG�OHQJWK�KDV�SDUNLQJ�RQ�RQH�VLGH�

����� 3DYHPHQW�&RQGLWLRQ
$QDO\VLV� RI� WKH� SDYHPHQW� FRQGLWLRQ� H[SUHVVHG� LQ� WHUPV� RI� VXUIDFH� FUDFNLQJ�� UXWWLQJ��XQGXODWLRQ�EXPSV��SRWKROHV��SDWFKHV�HWF��UHYHDOV�WKDW�WKH�JHQHUDO�TXDOLW\�RI�SDYHPHQW�LV�IDLU� DQG� RQ�PDMRU� FRUULG RUV� WKH� SDYHPHQW� FRQGLWLRQ� LV� JRRG�� 7KH� GLVWULEXWLRQ� RI� URDG�OHQJWK�E\�FRQGLWLRQ�RI�SDYHPHQW�LV�JLYHQ�LQ� 7DEOH�����
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7DEOH������'LVWULEXWLRQ�RI�5RDG�/HQJWK�E\�7\SH�RI�3DYHPHQW�&RQGLWLRQ
3DYHPHQW�&RQGLWLRQ ��5RDG�/HQJWK9HU\�*RRG ���*RRG ����)DLU ����3RRU ���7RWDO ���6RXUFH��&(6�6XUYH\V������

����� 'UDLQDJH�)DFLOLWLHV
$ERXW����SHUFHQW�RI�WKH�URDG�OHQJWK�KDV�URDGVLGH�GUDLQDJH�IDFLOLWLHV�RQ�ERWK�VLGHV��$ERXW����SHUFHQW�RI�URDG�OHQJWK�KDV�GUDLQDJH�RQ�RQH�VLGH�RQO\��7KH�GLVWULEXWLRQ�RI�URDG�OHQJWK�E\�DYDLODELOLW\�RI�GUDLQDJH�IDFLOLW\�LV�JLYHQ�LQ� 7DEOH�����

7DEOH������'LVWULEXWLRQ�RI�5RDG�/HQJWK�E\�DYDLODELOLW\�RI�'UDLQDJH�)DFLOLW\
'UDLQDJH�)DFLOLW\ ��5RDG�/HQJWK$YDLODEOH�RQ�%RWK�VLGHV ����$YDLODEOH�RQ�RQH�VLGH ����1RW�DYDLODEOH ����7RWDO �����6RXUFH��&(6�6XUYH\V������

1HDUO\����SHUFHQW�RI�WKH�URDG�OHQJWK�KDV�RSHQ�GUDLQDJH�IDFLOLW\��5RDG�OHQJWK�ZLWK� OLQHG�W\SH�DFFRXQWHG�IRU������SHUFHQW��ZKLOH�����SHUFHQW�RI�URDG�OHQJWK�KDV�FRYHUHG�GUDLQDJH��$ERXW� ����� SHUFHQW� RI� WKH� LGHQWLILHG� QHWZRUN� GRHV� QRW� KDYH� GUDLQDJH� IDFLOLW\�� 7KH�GLVWULEXWLRQ�RI�URDG�OHQJWK�E\�W\SH�RI�GUDLQDJH�LV�SUHVHQWHG�LQ� 7DEOH�����
7DEOH������7DEOH�'LVWULEXWLRQ�RI�5RDG�/HQJWK�E\�7\SH�RI�'UDLQDJH�)DFLOLW\

��5RDG�/HQJWK7\SH�RI�'UDLQDJH /HIW�VLGH 5LJKW�VLGH 7RWDO2SHQ ���� �� ����/LQHG ���� ���� ����8QGHUJURXQG ��� ��� ���1RW�DYDLODEOH ���� �� ����7RWDO ����� ����� �����6RXUFH��&(6�6XUYH\V������
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����� )RRWSDWK�)DFLOLWLHV
7KHUH� LV� QR� IRRWSDWK� IDFLOLWLHV� RQ� DOPRVW� DOO� WKH� OHQJWK� RI� WKH� URDG� QHWZRUN�� WKHUHE\�IRUFLQJ� WKH� SHGHVWULDQ� WR� ZDON� RQ� WKH� FDUULDJHZD\� UHGXFLQJ� WKH� FDSDFLW\� IRU� YHKLFXODU�PRYHPHQW�H[SRVLQJ�WKH�SHGHVWULDQV�WR�ULVN�

������ 6WUHHW�$UFKLWHFWXUH�	�&RQWURO�6\VWHPV��
6WUHHW�/LJKWLQJ
,QYHQWRU\� RI� DYDLODELOLW\� RI� VWUHHW� OLJKW� IDFLOLW\� LQGLFDWHV� WKDW� DER XW� ��� SHUFHQW� RI� WKH�LGHQWLILHG�QHWZRUN�KDV�VWUHHWOLJKW�DW�FHQWHU�DQG����SHUFHQW�RI�WKH�URDG�OHQJWK�KDV�VWUHHW�IDFLOLW\�RQ�ERWK�VLGHV��$ERXW�������RI�WKH�QHWZRUN�KDYH�DQ\�VWUHHW�OLJKWLQJ�IDFLOLW\�RQO\�RQ� RQH� VLGH�� 7KH� GLVWULEXWLRQ� RI� URDG� OHQJWK� E\� DYDLODE LOLW\� RI� VWUHHW� OLJKW� IDFLOLW\� LV�SUHVHQWHG�LQ�7DEOH�����

7DEOH������'LVWULEXWLRQ�RI�5RDG�/HQJWK�E\�$YDLODELOLW\�RI��6WUHHW�/LJKW�)DFLOLW\
6WDWXV�RI�,OOXPLQDWLRQ�IDFLOLW\ ��5RDG�/HQJWK$YDLODEOH�RQ�%RWK�VLGHV ����$YDLODEOH�RQ�RQH�VLGH ����$YDLODEOH DW�&HQWHU ����7RWDO �����6RXUFH��&(6�6XUYH\V������

5RDG�0DUNLQJV
5RDGZD\� PDUNLQJV� LV� RQH� RI� WKH� LPSRUWDQW� IHDWXUHV� RI� VWUHHWV� IRU� VDIHW\� RI� WUDIILF��HVSHFLDOO\�KLJK�VSHHG�WUDIILF��DV�LW�JXLGHV�WKH�WUDIILF�PRYHPHQW ��1HDUO\����SHUFHQW�RI�WKH�QHWZRUN� GRHV� QRW� KDYH� DQ\� URDG� PDUNLQJ� IDFLOLW\�� 7KH� GLVWULEXWLRQ� RI� URDG� OHQJWK� E\�DYDLODELOLW\�RI�URDG�PDUNLQJ�IDFLOLW\�LV�JLYHQ�LQ� 7DEOH������

7DEOH�������'LVWULEXWLRQ�RI�5RDG�/HQJWK�E\�$YDLODELOLW\�RI�5RDG�0DUNLQJ�)DFLOLW\
5RDG�0DUNLQJV ��5RDG�/HQJWK&HQWHU /LQH ���/DQH�0DUNLQJ ����(GJH�0DUNLQJ ���3HGHVWULDQ�0DUNLQJ ����1RW�$YDLODEOH ����7RWDO �����6RXUFH��&(6�6XUYH\V������
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5RDG�6LJQDJH�
,QYHQWRU\� RI� DYDLODELOLW\� RI� URDG� VLJQDJH� LQGLFDWHV� WKDW� DERXW� ����� SHUFHQW� RI� WKH�LGHQWLILHG� QHWZRUN� GRHV� QRW� KDYH� URDG� VLJQDJH��2QO\� ����� SHUFHQW� RI� URDG� OHQJWK� KDV�URDG�VLJQDJH��7KH�GLVWULEXWLRQ�RI�URDG�OHQJWK�E\�DYDLODELOLW\�RI�URDG�VLJQDJH�LV�SUHVHQWHG�LQ�7DEOH������

7DEOH�������'LVWULEXWLRQ�RI�5RDG�/HQJWK�E\�$YDLODELOLW\�RI�5RDG�6LJQDJH�)DFLOLW\
5RDG�6LJQDJH ��5RDG�/HQJWK3URKLELWRU\ ���0DQGDWRU\ ���,QIRUPDWRU\ ���1RW�DYDLODEOH ����7RWDO �����6RXUFH��&(6�6XUYH\V������

��� 7UDIILF�&KDUDFWHULVWLFV
7KH� PDLQ� REMHFWLYH� RI� FODVVLILHG� WUDIILF� YROXPH� FRXQWV� ZDV� WR� DVVHVV� WKH� WUDIILF�FKDUDFWHULVWLFV LQ� WHUPV� RI� DYHUDJH� GDLO\� WUDIILF�� KRXUO\� WUDIILF� YDULDWLRQ�� SHDN� KRXU�WUDIILF�� WUDIILF� FRPSRVLWLRQ� DQG� GLUHFWLRQDO� GLVWULEXWLRQ�� 7KH� VXUYH\V� ZHUH� FRQGXFWHG�PDQXDOO\��RQ�D�QRUPDO�ZRUNLQJ�GD\��IRU����KRXUV�DW���RXWHU�FRUGRQ��2&���DQG���LQQHU�FRUGRQ� �,&�� FRXQW� VWDWLRQV� ������ ± �����KUV�RI�QH[W�GD\���DW� VHYHQWHHQ�VFUHHQ� OLQHV��6/��DQG�WKUHH�PLG�EORFN�ORFDWLRQV�IRU����KRXUV������� ± �����KUV���DQG�DW�VHYHQWHHQ�MXQFWLRQ��-1��ORFDWLRQV�IRU����KRXUV������ � �����KUV���

����� 3DVVHQJHU�&DU�(TXLYDOHQF\
0DQ\�YHKLFOH W\SHV�GLIIHUHQW�LQ�VL]H�DQG�SHUIRUPDQFH�FDQ�EH�REVHUYHG�RQ�,QGLDQ�URDGV�RFFXS\LQJ� WKH� VDPH� VSDFH�� ,Q� DGGLWLRQ� WR� WKH� PRWRUL]HG� YHKLFOHV� SUHVHQFH� RI� QRQ �PRWRUL]HG�YHKLFOHV�VXFK�DV�DQLPDO�KDQG�GUDZQ��F\FOH�HWF��LV�D�FRPPRQ�VLJKW��,Q�RUGHU�WR�H[SUHVV�WKH�LQWHQVLW\�RI�WUDIILF��LW�ZRXOG�EH�FRQYHQLHQW�WR�H[SUHVV�DOO�WKHVH�GLIIHUHQW�YHKLFOH� W\SHV� LQ� VLQJOH� XQLW� WHUPV�� )RU� WKLV� SXUSRVH�� ,5&� KDV� UHFRPPHQGHG� D� VHW� RI�3DVVHQJHU�&DU�8QLWV��3&8V��IRU�YDULRXV�YHKLFOH�W\SHV�FRQVLGHULQJ�WKHLU�FKDUDFWHULVWLFV��ERWK� SK\VLFDO� DQG� PHFKDQLFDO�� 7KHVH� IDFWRUV� DUH� GLIIHUHQW� IRU� UXUDO� DQG� XUEDQ�FRQGLWLRQV�
,Q�WKH�SUHVHQW�FRQWH[W�3&8�IDFWRUV�UHFRPPHQGHG�IRU�XUEDQ�DUHDV��,5&�����������KDYH�EHHQ�DGRSWHG�DQG�DUH�JLYHQ�LQ� 7DEOH������



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW�� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

7DEOH�������3DVVHQJHU�&DU�8QLWV
7\SH 0RGH 3&8V7ZR�:KHHOHU ���7KUHH�:KHHOHU ���&DU�-HHS�9DQ�7D[L ���0LQL�%XV ���3DVVHQJHU�9HKLFOHV

6WDQGDUG�%XV ���7HPSR��/&9 ���������$[OH ���0XOWL�$[OH ���$JULFXOWXUH�7UDFWRU ���)UHLJKW�9HKLFOHV
$JULFXOWXUH�7UDFWRU�7UDLOHU ���$QLPDO���+DQG�'UDZQ ���&\FOH ���6ORZ�0RYLQJ�9HKLFOHV &\FOH�5LFNVKDZ ���6RXUFH��,5&���������

����� 2XWHU�&RUGRQ�6XUYH\
$YHUDJH�'DLO\�7UDIILF�$'7�
7UDIILF�YROXPH�FRXQW�VXUYH\V�ZHUH�FRQGXFWHG�DW�VHYHQ�ORFDWLRQV�DW�WKH�RXWHU�FRUGRQ�RI�WKH�VWXG\�DUHD�IRU����KRXUV�RQ�D�W\S LFDO�ZRUNLQJ�GD\��2Q�DQ�DYHUDJH�DERXW����������YHKLFOHV�����������3&8V��PRYH�LQ�DQG�RXW�RI�WKH�9LMD\DZDGD�8UEDQ�$UHD��6WXG\�DUHD��SHU� GD\�� +\GHUDEDG� 5RDG� �1+ ���� �2&���� FDWHUV� WR� KLJKHVW� WUDIILF� YROXPH� SHU� GD\�DPRQJVW� WKH� VHYHQ� ORFDWLRQV� ZLWK� DERXW� ������� Y HKLFOHV� �������� 3&8V�� IROORZHG� E\�.RONDWD�5RDG��1+�����2&����DW��������YHKLFOHV���������3&8V���/RZHVW� WUDIILF�YROXPH�ZDV�REVHUYHG�RQ�1DLQDYDUDP�5RDG��2& �����������YHKLFOHV��������3&8V��SHU�GD\��
7KH� WUDIILF� LQWHQVLW\� DQG� WKH� ORFDWLRQ �ZLVH� VKDUH� LQ� WRWDO� W UDIILF� DW� WKH� RXWHU� FRUGRQ�ORFDWLRQV� SUHVHQWHG� LQ� 7DEOH� ������ +\GHUDEDG� 5RDG�� %DUUDJH� 5RDG�� &KHQQDL� 5RDG��0DFKLOLSDWQDP�5RDG�DQG�.RONDWD�5RDG�DFFRXQW�IRU�DERXW������SHUFHQW��LQ�YHKLFOHV��RI�WKH�WRWDO�WUDIILF�HQWHULQJ�DQG�H[LWLQJ�WKH�9LMD\DZDGD�8UEDQ�$UHD�� 1X]YHGX�5RDG�FDWHUV�WR�DERXW������SHUFHQW�DQG�1DLQDYDUDP�5RDG������SHUFHQW�RI�WKH�WRWDO�WUDIILF��



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW�� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

7DEOH�������$YHUDJH�'DLO\�7UDIILF�DW�2XWHU�&RUGRQ
,QFRPLQJ 2XWJRLQJ 7RWDO��$'7�/RFDWLRQ 9HKLFOHV 3&8V 9HKLFOHV 3&8V 9HKLFOHV 3&8V2&���7DGHSDOOL��&KHQQDL�5RDG� ������������� ������������� ������������� ������������� ������������� �������������2&�
��8QGDYDOOL�%DUUDJH�5RDG� ������������� ������������ ������������� ������������ ������������� ������������2&���*ROODSXGL�+\GHUDEDG�5RDG�� ������������� ������������� ������������� ������������� ������������� �������������2&���1DLQDYDUDP�5RDG� ���������� ����������� ���������� ����������� ����������� �����������2&���3D\DNDSXUDP������1X]YHGX5RDG�� ����������� ����������� ����������� ����������� ����������� �����������2&���3UDVDGDPSDGX�.RONDWD�5RDG� ������������� ������������� ������������� ������������� ������������� �������������2&���.DQRRU�0DFKLOLSDWQDP�5RDG� ������������� ������������� ������������� ������������� ������������� �������������$OO�/RFDWLRQV ������������� ���������������� �������������� ���������������� ���������������� ����������������1RWH��)LJXUHV�LQ�EUDFNHW�LQGLFDWH�SHUFHQWDJH�VKDUH�RI�WRWDO
%XVHV��+&9V�DQG�0$9�YHKLFOHV�DUH UHVWULFWHG�RQ�WKH�%DUUDJH�5RDG6RXUFH��&(6�6XUYH\������

1R�PDMRU�LPEDODQFH�LQ�GLUHFWLRQDO�GLVWULEXWLRQ�KDV�EHHQ�REVHUYHG�DFURVV�GLIIHUHQW�RXWHU�FRUGRQ�ORFDWLRQV��7KH�RYHUDOO�GLUHFWLRQDO�GLVWULEXWLRQ�DW�WKH�FRUGRQ�OLQH�LV������SHUFHQW�LQ�IDYRXU�RI�LQFRPLQJ�YHKLFOHV��7KH�ORFDWLRQ�ZLVH�FODVVLILHG�WUDIILF�FRXQW�GDWD�KDV�EHHQ�SUHVHQWHG�LQ�$QQH[XUH�����
7UDIILF�&RPSRVLWLRQ�
0RGDO� FRPSRVLWLRQ� DPRQJVW� WRWDO� WUDIILF� YDULHV� FRQVLGHUDEO\� DW� GLIIHUHQW� ORFDWLRQV��7DEOH �������$PRQJVW�WKH�WRWDO�WUDIILF�FURVVLQJ�RXWHU FRUGRQ��SULYDWH�YHKLFOHV�DFFRXQW�IRU������SHUFHQW�IROORZHG�E\�SXEOLF�WUDQVSRUW�������SHUFHQW��DQG�IUHLJKW�YHKLFOHV�������SHUFHQW��� )LJXUH�����SUHVHQWV� WKH�PRGDO� FRPSRVLWLRQ� DW� WKH� RXWHU� FRUGRQ� ORFDWLRQV��+HDY\� WUXFN�PRYHPHQWV�DUH�REVHUYHG�DORQJ�.RONDWD �&KHQQDL�1+����5RDG��DQG�KHDY\�FDU�WD[L�PRYHPHQWV�DUH�REVHUYHG�RQ�+\GHUDEDG�1+ ���URDG��$ERXW�������SHUFHQW�WZR�ZKHHOHUV�DUH�REVHUYHG�DW�8QGDYDOOL�RQ�3UDNDVKDP�%DUUDJH�URDG�



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

7DEOH�������7UDIILF�&RPSRVLWLRQ�DW�2XWHU�&RUGRQ�&RXQW�6WDWLRQV�,Q�SHUFHQWDJH�3DVVHQJHU�9HKLFOHV )UHLJKW�9HKLFOHV/RFDWLRQ 7ZR�:KHHOHUV 7KUHH�:KHHOHUV &DU��-HHS9DQ���7D[L %XV 7UXFN 7UDFWRU
6ORZ�0RYLQJ�9HKLFOHV

2&���7DGHSDOOL�&KHQQDL�5RDG� ����� ���� ����� ����� ����� ���� ����
2&���8QGDYDOOL�%DUUDJH�5RDG� ����� ����� ���� ���� ���� ���� �����
2&���*ROODSXGL�+\GHUDEDG�5RDG� ����� ����� ����� ���� ����� ���� �����
2&���1DLQDYDUDP�5RDG ���� ����� ���� ���� ����� ���� ����
2&���3D\DNDSXUDP������1X]YHGX5RDG� ����� ����� ���� ���� ����� ���� �����
2&���3UDVDGDPSDGX�.RONDWD�5RDG� ����� ����� ����� ���� ����� ���� ����
2&���.DQRRU�0DFKLOLSDWQDP�5RDG� ����� ����� ����� ���� ����� ���� �����
6RXUFH��&(6�6XUYH\������

&DU�7D[L�9DQ���

7UXFNV���
%XV��

$XWR�5LFNVKDZ���

7ZR�ZKHHOHUV���6ORZ�0RYLQJ�9HKLFOHV���

$JJ�7UDFWRU�	�7UDLOHU��

)LJXUH������7UDIILF�&RPSRVLWLRQ�DW�2XWHU�&RUGRQ�



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

7HPSRUDO�9DULDWLRQ�RI�7UDIILF
7KH�WHPSRUDO�YDULDWLRQ�RI�WUDIIL F�VKRZV�WKDW�PRVW�RI�WKH�WUDIILF�PRYHV�LQ�WKH�GD\�WLPH��7KH� KRXUO\� YDULDWLRQ� DW� WKH� RXWHU� FRUGRQ� VKRZV� WKDW� DERXW� ��� SHUFHQW� WUDIILF�PRYHV�EHWZHHQ���$0�WR����30��ZKLOH�WKH�EDODQFH����SHUFHQW�PRYHV�LQ�WKH�QLJKW�KRXUV��+RXUO\�YDULDWLRQ�RI�WUDIILF�DW�WKH�RXWH U�FRUGRQ�ORFDWLRQV�LV�SUHVHQWHG�LQ� )LJXUH�����$W�PRVW�RI� WKH� ORFDWLRQV�������$0� WR�������$0� LV� WKH�SHDN�KRXU��7KH�GD\������$0 �������30��DQG�QLJKW��������30 ������$0��WUDIILF�DORQJ�ZLWK�SHDN�KRXU�WUDIILF�YROXPHV�DUH� SUHVHQWHG� LQ� 7DEOH� ����� 3HDN� KRXU� WUDIILF� �LQ� WHUPV� RI� WRWDO� WUDIILF�� UDQJHG�EHWZHHQ�����DQG�����SHUFHQW�

7DEOH�������7HPSRUDO�9DULDWLRQ�RI�7UDIILF�DW�2XWHU�&RUGRQ
��6KDUH�RI/RFDWLRQ 'D\�7UDIILF 1LJKW�7UDIILF 7RWDO�7UDIILF�,Q�9HKLFOHV� 3HDN�+RXU�7UDIILF�,Q�9HKLFOHV�

3HDN�+RXU��RI�$'72&���7DGHSDOOL�&KHQQDL�5RDG� ���� ���� ����� ���� ���2&���8QGDYDOOL�%DUUDJH�5RDG� ���� ���� ����� ���� ���2&���*ROODSXGL�+\GHUDEDG�5RDG� ���� ���� ����� ���� ���2&���1DLQDYDUDP�5RDG ���� ���� ���� ��� ���2&���3D\DNDSXUDP������1X]YHGX5RDG� ���� ���� ���� ��� ���2&���3UDVDGDPSDGX�.RONDWD�5RDG� ���� ���� ����� ���� ���2&���.DQRRU�0DFKLOLSDWQDP�5RDG� ���� ���� ����� ���� ���6RXUFH��&(6�6XUYH\�������
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7LPH�3HULRG��LQ�+RXUV�

7RWD
O�9HK

LFOHV

2&� 2&� 2&� 2&� 2&� 2&� 2&�)LJXUH������7HPSRUDO�9DULDWLRQ�RI�7UDIILF�DW�2XWHU�&RUGRQ



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

���

�����
����

����� 7UDYHO�&KDUDFWHULVWLFV± 2XWHU�&RUGRQ
,Q�RUGHU�WR�XQGHUVWDQG�WKH�WUDYHO�SDWWHUQ�RI�WKH�WUDIILF�HQWHULQJ�DQG�H[LWLQJ�WKH�VWXG\�DUHD��2ULJLQ�'HVWLQDWLRQ� VXUYH\V� IRU����KRXUV�ZHUH�FRQGXFWHG�DW�DOO� WKH�RXWHU�FRUGRQ�ORFDWLRQV�� 7KLV� VHFWLRQ� GHVFULEHV� WKH� WUDYH O� GHVLUH� FKDUDFWHULVWLFV�� SXUSRVH� RI� WUDYHO��ORDGLQJ�SDWWHUQ�RI�IUHLJKW�YHKLFOHV�HWF�

������� 3DVVHQJHU�9HKLFOHV�
7UDYHO�3DWWHUQ
7UDYHO� SDWWHUQ� YDULHG� ZLGHO\� DPRQJVW�GLIIHUHQW� ORFDWLRQV�� 7KH� ORFDWLRQ� ZLVH�WUDYHO� SDWWHUQ� RI� PRWRULVHG� SDVVHQJHU�WUDIILF� DW�WKH�RXWHU�FRUGRQ�LV�SUHVHQWHG�LQ�7DEOH�������:KLOH� ,QWHUQDO�([WHUQDO�WUDIILF�DFFRXQWV�IRU������SHUFHQW�VKDUH��([WHUQDO�,QWHUQDO� WUDIILF� DFFRXQWV� IRU������SHUFHQW�VKDUH��([WHUQDO �([WHUQDO�LQ��WKURXJK� WUDIILF�� L�H�� ���� SHUFHQW�� 7KH�FRPELQHG�SDVVHQJHU�PRGH V�2�'�PDWUL[�DW� WKH�RXWHU�FRUGRQ�VXUYH\� ORFDWLRQV� LV�SUHVHQWHG�LQ�$QQH[XUH�����

7DEOH�������7UDYHO�3DWWHUQ�RI�3DVVHQJHU�9HKLFOHV�DW�2XWHU�&RUGRQ
/RFDWLRQ ,QWHUQDO�±([WHUQDO ([WHUQDO��� ,QWHUQDO ([WHUQDO���([WHUQDO 7RWDO

���� ���� ���� ���������� ����� ����� �����2&���7DGHSDOOL�RQ�1+���5RDG ����� ����� ���� ����������� ����� ��� ���������� ����� ���� �����2&���8QGDYDOOL ����� ����� ���� ����������� ����� ���� ���������� ����� ����� �����2&���*ROODSXGL�RQ�1+�� ����� ����� ���� ��������� ��� � ������� ���� ���� ����2&���1DLQDYDUDP�5RDG ����� ����� ���� ���������� ���� �� ����2&���1X]YHGX�5RDG ���� ���� ���� ����



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

/RFDWLRQ ,QWHUQDO�±([WHUQDO ([WHUQDO��� ,QWHUQDO ([WHUQDO���([WHUQDO 7RWDO
����� ����� ���� ����������� ���� ���� ���������� ����� ����� �����2&���3UDVDGDPSDGX�RQ�1+��.RONDWD�5RDG ����� ����� ���� ���������� ����� ��� ���������� ����� ���� �����2&���.DQRRU�RQ�1+���5RDG ����� ����� ���� ����������� ����� ���� ������������ ������ ������ ������$OO�/RFDWLRQV ����� ����� ���� ������6RXUFH��&(6�6XUYH\������

&RPSDUDWLYHO\�KLJK�LQWHQVLW\�RI�WKURXJK�WUDIILF�RI�SDVVHQJHU�YHKLFOHV�KDV�EHHQ�REVHUYHG�RQ�+\GHUDEDG�5RDG��1+����DQG�&KHQQDL�.RONDWD�5RDG��1+����
)LJXUH���� VKRZV�WKH�GHVLUH�OLQH�SDWWHUQ�RI�WKH�SDVVHQJHU�YHKLFOHV�DW�RXWHU�FRUGRQ�
$YHUDJH�7ULS�/HQJWK
$YHUDJH�WULS�OHQJWKV�RI�SUHGRPLQDQW�PRGHV�DW�WKH�RXWHU�FRUGRQ�DUH�SUHVHQWHG�LQ� 7DEOH�������3ULYDWH�%XVHV�KDYH�WKH�PD[LPXP�DYHUDJH�WULS�OHQJWK������NP��IROORZHG�E\�FDUV�����NP��DQG�*RYW�EXVHV�������NP�� )LJXUH����� SUHVHQWV�RYHUDOO�WULS�OHQJWK�RI�PRGHV�DW�GLIIHUHQW�FRXQW�VWDWLRQV��

7DEOH�������0RGH�:LVH�$YHUDJH�7ULS�/HQJWK�DW�2XWHU�&RUGRQ �LQ�.P�/RFDWLRQ9HKLFOH�7\SH 2&� 2&�
 2&� 2&� 2&� 2&� 2&� 7RWDO
�:KHHOHU ���� ���� ���� ���� ���� ���� ���� �����:KHHOHU ���� ���� ���� ���� ���� ���� ���� ����&DU�-HHS ���� ���� ����� ���� ���� ���� ���� ����7D[L ���� ���� ����� ���� ���� ���� ���� ����0LQLB%XV ���� � ���� ���� ���� ���� ���� ����*RYW�%XV ���� � ����� ���� ���� ����� ���� ����3ULYDWH�%XV ����� � ����� ���� ���� ����� ����� �����6RXUFH��&(6�6XUYH\������1RWH��
�%XV�RI�+&9�DQG�0$9�9HKLFOHV�DUH�UHVWULFWHG�RQ�WKH�%DUUDJH�URDG
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������ ������� �������� ��������� ��������� ��������� ���������� !����7ULS�/HQJWK�LQ�.P

7ULSV
�LQ��

�DJHU
�:
�:
&DU�-HHS7D[L
0LQLB%XV*�%XV
3�%XV

)LJXUH����� 2YHUDOO�GLVWULEXWLRQ�RI�WULSV�E\�WULS�OHQJWK�
0RVW�RI�WKH�PRGHV���Z���Z��FDU��WD[L��DQG�PLQL�EXV��&LW\�%XV��KDYH�WULS�OHQJWKV�XS�WR����NP��$ERXW������SHUFHQW�RI�� ZKHHOHUV�DQG������SHUFHQW�RI���ZKHHOHUV�WULSV�KDYH�WULS�OHQJWKV�RI����NP�UHVSHFWLYHO\��$ERXW������SHUFHQW�JRYW��EXV�WULSV�KDYH�WULS�OHQJWKV�RI���� NP��2Q� WKH�RWKHU�KDQG�� ����� RI� SHUFHQW� RI� SULYDWH� EXV� WULSV� KDYH� WULS� OHQJWKV�RI�DERYH�����NP�����SHUFHQW�RI� &DUV�DQG����SHUFHQW�RI�7D[LHV�DUH�REVHUYHG�WR�PDNH�WULSV�XSWR�����NP��7KH�VKDUHV�IDOO�GRZQ�XQLIRUPO\�ZLWK�LQFUHDVH�LQ�DYHUDJH�WULS�OHQJWKV�
$QQH[XUH�����SUHVHQWV�'LVWULEXWLRQ�RI�9HKLFOH�7ULSV�LQ���OHQJWK�DW�RXWHU�FRUGRQ�ORFDWLRQ
$YHUDJH�2FFXSDQF\
7KH�DYHUDJH�RFFXSDQF\�RI�WKH��Z���Z��FDU��WD[L��PLQL�EXV��JRYWBEXV�DQG�SULYDWHBEXV�LV����������������������������������DQG������UHVSHFWLYHO\�
$YHUDJH�PRGH�ZLVH� RFFXSDQF\� OHYHOV� DW� LQGLYLGXDO� FRUGRQ� ORFDWLRQV� DUH� SUHVHQWHG� LQ�7DEOH������

7DEOH�������$YHUDJH�2FFXSDQF\�RI�3UHGRPLQDQW�0RGHV �LQ�QXPEHU�0RGH 2&� 2&� 2&� 2&� 2&� 2&� 2&� 7RWDO�:KHHOHUV ���� ���� ���� ��� ��� ��� ��� �����:KHHOHUV ���� ���� ���� ��� ��� ��� ��� ���&DU�-HHS ���� ���� ���� ���� ���� ���� ���� ����7D[L ���� ���� ���� ��� ���� ���� ���� ���0LQLB%XV ����� � ����� � �� �� ����� ����*RYWB%XV ����� � ����� ���� ���� ���� ���� ����3ULYDWH %XV ����� � ����� �� ���� ���� ���� ����6RXUFH��&(6�6XUYH\������



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

3DVVHQJHU�6L]H
$Q�HVWLPDWHG����������SDVVHQJHUV�HQWHU�DQG�H[LW� WKH�FLW\�RQ� DQ�DYHUDJH�GD\��7DEOH������

7DEOH�������3DVVHQJHU�7UDYHO�3DWWHUQ�DW�2XWHU�&RUGRQ
0RYHPHQW�3DWWHUQ 3DVVHQJHU�7ULSV��SHU�GD\�,QWHUQDO�� ,QWHUQDO �,QWHUQDO�� ([WHUQDO ������([WHUQDO�� ,QWHUQDO ������([WHUQDO�� ([WHUQDO �����7RWDO ��������6RXUFH��&(6�6XUYH\������

7ULS�3XUSRVH
:RUN�DQG�EXVLQHVV�WULSV�WRJHWKHU�DFFRXQW�IRU�D�PDMRU�VKDUH�RI�WULSV�IROORZHG�E\�UHWXUQ�KRPH�DQG�UHOLJLRXV�WULSV��7DEOH����� JLYHV�WKH�GLVWULEXWLRQ�RI�SDVVHQJHU�WULSV�E\�SXUSRVH�

7DEOH�������'LVWULEXWLRQ�RI�9HKLFOHV�7ULSV�E\�3XUSRVH�RI�7UDYHO�DW�2XWHU�&RUGRQ
�LQ�3HUFHQWDJH�0RGH3XUSRVH ��:KHHOHU �:KHHOHU &DU�-HHS 7D[L 0LQL�%XV:RUN ���� ��� ���� ���� ���%XVLQHVV ���� ��� ���� ���� ����(GXFDWLRQ ��� ��� ��� ��� ���6RFLDO ���� ��� ��� ��� ���6KRSSLQJ ��� ��� ��� ��� ���5HFUHDWLRQ�7RXULVP ��� ��� ��� ���� ���5HOLJLRXV ��� ��� ��� ��� ����0HGLFDO ��� ��� ��� ��� ����5HWXUQ�+RPH ��� ��� ��� ��� ���2WKHUV ��� ���� ��� ��� ���7RWDO ����� ����� ����� ����� �����6RXUFH��&(6�6XUYH\������
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������� )UHLJKW�9HKLFOHV
3UHGRPLQDQW� PRGHV� FDUU\LQJ� IUHLJKW� LQ� WR� DQG� RXW� RI� 9LMD\DZDGD� &LW\� DUH� OLJKW�FRPPHUFLDO��KHDY\�WUXFNV�DQG�PXOWL�D[OH�WUXFNV��)ROORZLQJ�VHFWLRQV�EULHIO\�GHVFULEH�WKH�IUHLJKW�PRYHPHQW�SDWWHUQ�DW�WKH�RXWHU�FRUGRQ�
7UDYHO�3DWWHUQ
$ERXW� ������� IUHLJKW� YHKLFOHV� HQWHUHG�H[LWHG�WKH� FLW\� RQ� DQ� DYHUDJH� GD\�� 2I� WKLV� �������YHKLFOHV� �������� ZHUH� WKURXJK� WULSV�� �������9HKLFOHV���������ZHUH�GHVWLQHG�WR�9LMD\DZDGD�ZKLOH��������YHKLFOHV���������RULJLQDWHG�IURP�WKH� FLW\�� .RONDWD� URDG� �1+���� DFFRXQWHG� IRU� D�ODUJHU� VKDUH� RI� IUHLJKW� YHKLFOHV� ��������IROORZHG� E\� &KHQQDL� URDG� �1+ ���DW� �����SHUFHQW�DQG�+\GHUDEDG�URDG��1+ ����DW������SHUFHQW�WULSV��7KH�IUHLJKW�WUDIILF�SDWWHUQ�DW�RXWHU�FRUGRQ�LV�VKRZQ�LQ� )LJXUH�����
7KH�PRYHPHQW�SDWWHUQ�RI�IUHLJKW �YHKLFOHV�DW�GLIIHUHQW�ORFDWLRQV�RI�WKH�FLW\�RXWHU�FRUGRQ�LV� SUHVHQWHG� LQ� 7DEOH� ����� 7KH� FRPELQHG� IUHLJKW� 2 �'� PDWUL[� RI� WKH� RXWHU� FRUGRQ�VXUYH\�ORFDWLRQV�KDV�EHHQ�SUHVHQWHG�LQ� $QQH[XUH�����
7KH� GHVLUH� OLQH� SDWWHUQ� RI� FRPELQHG� JRRGV� YHKLFOHV� DW� WKH� RXWHU� FRUGRQ� LV� VKRZQ� LQ��������)LJXUH���� DQG�WKURXJK�WUDIILF�PRYHPHQW�SDWWHUQ�LV�VKRZQ�LQ� )LJXUH�����

7DEOH�������/RFDWLRQ�ZLVH�7UDYHO�3DWWHUQ�RI�)UHLJKW�9HKLFOHV
/RFDWLRQ�1DPH ,QWHUQDO��([WHUQDO ([WHUQDO��,QWHUQDO ([WHUQDO��([WHUQDO 7RWDO

���� ���� ���� ���������� ����� ����� �����2&���7DGHSDOOL RQ�1+���5RDG ����� ����� ����� ��������� ��� ��� �������� ���� ���� ����2&���8QGDYDOOL ����� ����� ����� ���������� ���� ���� ���������� ����� ����� �����2&���*ROODSXGL�RQ�1+�� ����� ����� ����� ��������� ��� �� ���2&���1DLQDYDUDP�5RDG ���� ���� ���� ����
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/RFDWLRQ�1DPH ,QWHUQDO��([WHUQDO ([WHUQDO��,QWHUQDO ([WHUQDO��([WHUQDO 7RWDO
����� ����� ����� ��������� ��� ��� �������� ���� ���� ����2&���1X]YHGX�5RDG ����� ����� ����� ���������� ���� ���� ���������� ����� ����� �����2&���3UDVDGDPSDGX�RQ�1+��.RONDWD�5RDG ����� ����� ����� ���������� ���� ���� ��������� ����� ���� ����2&���.DQRRU�RQ�1+���5RDG ����� ����� ����� ����������� ����� ����� �����2YHUDOO ������ ������ ������ ����������� ����� ����� ������6RXUFH��&(6�6XUYH\������
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&KHQ
QDL�5

RDG

%DUUD
JH�5R

DG
+\GH

UDEDG 5RDG 1DLQD
YDUDP 5RDG 1X]Y

HGX 5RDG
.ROND

WD�5R
DG

0DFK
LOLSDW

QDP
5RDG

2XWHU�&RUGRQ�/RFDWLRQ

7ULSV
�LQ��

�DJH

)LJXUH����� 7KURXJK�7UDIILF�'LVWULEXWLRQ�DW�2XWHU�&RUGRQ�/RFDWLRQV
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/HDG�/RDG�'LVWULEXWLRQ
7KH� DYHUDJH� WULS� OHQJWK� RI� 
+HDY\� &RPPHUFLDO� 9HKLFOHV
� ZDV� PRUH� WKDQ� ���� NP� RQ�&KHQQDL�.RONDWD�URDG��1+����DQG�+\GHUDEDG�URDG��1+ ���� 7KLV�LQGLFDWHV�ORQJ�GLVWDQFH�LQWHU�UHJLRQDO�PRYHPHQW�RI�IUHLJKW�YHKLFOHV�DORQJ�WKHVH�URDGV��0XOWL�$[OH�WUXFNV�KDYH�D�KLJK� WULS� OHQJWK� RI� JUDWHU� WKDQ� ���� NP� RQ� VDPH� URDGV�� 7KH� DYHUDJH� WULS� OHQJWKV�REVHUYHG�DW�WKH�RXWHU�FRUGRQ�ORFDWLRQV�DUH�SUHVHQWHG�LQ� 7DEOH�������

7DEOH�������$YHUDJH�7ULS�/HQJWKV�RI�)UHLJKW�9HKLFOHV �LQ�.P�$YHUDJH�7ULS�/HQJWK���.P�/RFDWLRQ /&9 ������$[OH 0$9 7UDFWRU2&���7DGHSDOOL�RQ�1+���5RDG ���� ����� ����� ����2&���8QGDYDOOL ���� � � �2&���*ROODSXGL�RQ�1+�� ���� ����� ����� ����2&���1DLQDYDUDP�5RDG ���� ���� ����� ����2&���1X]YHGX�5RDG ���� ���� ���� ����2&���3UDVDGDPSDGX�RQ�1+��.RONDWD�5RDG ���� ����� ����� ����2&���.DQRRU�RQ�1+���5RDG ���� ����� ����� ����6RXUFH��&(6�6XUYH\������7KH� REVHUYDWLRQV� RQ� OHDG� DQDO\VLV� VKRZ� WKDW�� DERXW� ���� RI� 0XOWL� D[OH� WUXFNV� DQG�������RI�+&9�WUXFNV�KDYH�D�WULS�OHQJWK�JUHDWHU�WKDQ�����NP���������RI�/&9V�KDYH�D�WULS�OHQJWK�RI�OHVV�WKDQ����NP��7UDFWRU�DQG�7UDFWRU�7UDLOHUV���������KDYH�D�WULS�OHQJWK�RI� OHVV� WKDQ� ��� NP�� 7KH� OHDG� GLVWULEXWLR Q� E\� PRGHV� LV� SUHVHQWHG� LQ� )LJXUH� ����$QQH[XUH�����SUHVHQWV�WKH�GLVWULEXWLRQ�RI�YHKLFOH�WULSV�E\�WULS�OHQJWK�DW�RXWHU�FRUGRQ�ORFDWLRQV�
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)LJXUH������/HDG�'LVWULEXWLRQ�RI�IUHLJKW�YHKLFOH
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7KH�DQDO\VLV�RQ�ORDG�FKDUDFWHULVWLFV�VKR ZV�WKDW�WKH�DYHUDJH�SD\ORDG�FDUULHG�E\��/&9V��+&9V�� 0$9V� DQG� 7UDFWRU� 7UDLOHUV� DUH� ����� ����� ����� DQG� ���� WRQQHV� UHVSHFWLYHO\��6LPLODUO\��SD\ORDG�H[FOXGLQJ�HPSW\�YHKLFOHV�LV�����������������DQG�����WRQQHV�IRU�/&9V��+&9V��0$9V�DQG�7UDFWRU�7UDLOHUV�UHVSHFWLYH O\��
7KH�REVHUYDWLRQV�RQ�OHDG�DQDO\VLV�VKRZ�WKDW��������RI�/&9V��������RI�+&9V�DQG������RI� 0$9V� DUH� HPSW\� YHKLFOHV�� � $ERXW� ������ RI� 0$9V� FDUU\� ORDG� JUHDWHU� WKDQ� �����WRQQHV�DQG��������RI�+&9V�FDUU\�ORDG�EHWZHHQ�����WR������WRQQHV��6LPLODUO\��������RI�/&9V FDUU\� ORDG� XS� WR� ILYH� WRQQHV�� /RDG� GLVWULEXWLRQ� RI� JRRGV� YHKLFOHV� LV� VKRZQ� LQ�)LJXUH� ���� $QQH[XUH� ���� SUHVHQWV� GLVWULEXWLRQ� RI� YHKLFOH� WULSV� E\� /RDG� DW� RXWHU�FRUGRQ�ORFDWLRQV�
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(PSW\ ������� �������� �������� ��������� ���������� ���������� !�����
/RDG�LQ�7RQHV

��DJ
H�RI�7

ULSV

/&9
+&9
0$9
7UDFWRU7UDLOHUV

)LJXUH������/RDG�'LVWULEXWLRQ�RI�)UHLJKW�9HKLFOH�
&RPPRGLW\�'LVWULEXWLRQ
,Q� RUGHU� WR� XQGHUVWDQG� WKH� ORDGLQJ� SDWWHUQ� DQG� FRPPRGLW\� PRYHPHQW�� DOO� WKH�FRPPRGLWLHV�KDYH�EHHQ�JURXSHG�LQWR����FDWHJRULHV�DV�JLYHQ�EHORZ�

1R� 7\SH�RI�&RPPRGLW\� (PSW\� $JULFXOWXUDO�3URGXFWV� )RUHVW�3URGXFWV� )XHO��2LO�	�*DV� &RQVWUXFWLRQ�0DWHULDOV� &KHPLFDOV�	)HUWLOL]HUV� ,URQ�	�6WHHO� )RRG�JUDLQV� 0DFKLQHU\�� 2WKHUV

�'LIIHUHQW�FRPPRGLWLHV��ILVK��HJJV��PHGLFLQH��WH[WLOHV��DQG�RWKHU�VPDOO�TXDQWLWLHV�



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

7KH� FRPSRVLWLRQ� RI� YDULRXV� FRPP RGLWLHV� DW� GLIIHUHQW� FRUGRQ� SRLQWV� LV� SUHVHQWHG� LQ�7DEOH� ������ (PSW\� WUXFNV� DFFRXQW� IRU� ����� SHUFHQW� RI� WKH� WRWDO� YHKLFOHV�� ZKLOH�µFRQVWUXFWLRQ� PDWHULDOV¶� DFFRXQW� IRU� D� PDMRU� VKDUH� RI� � ����� SHUFHQW� IROORZHG� E\�µPDFKLQHU\¶�DW��������µRWKHUV¶�DW��������µLURQ 	�VWHHO¶�DW��������µIXHO��RLO�	�JDV¶�DW�����DQG�µIRRG�JUDLQV¶�DW�����
7DEOH�������'LVWULEXWLRQ�RI�)UHLJKW�9HKLFOHV�E\�&RPPRGLW\�&DUULHG�LQ�SHUFHQWDJH�/RFDWLRQ&RPPRGLW\ 2&� 2&� 2&� 2&� 2&� 2&� 2&� 7RWDO(PSW\ ���� ���� ���� ���� ���� ��� ��� ����$JULFXOWXUDO�3URGXFWV ��� ��� ��� ��� ���� ���� ��� ���)RUHVW�3URGXFWV ��� ��� ��� ��� ��� ��� ��� ���)XHO��2LO�	�*DV ��� ��� ��� ��� ��� ���� ��� ���&RQVWUXFWLRQ�0DWHULDOV ��� ��� ���� ��� ���� ��� ���� ����&KHPLFDOV�	)HUWLOL]HUV ��� ��� ��� ��� ��� ��� ��� ���,URQ�	�6WHHO ���� ��� ���� ��� ��� ��� ���� ����)RRG�JUDLQV ��� ��� ��� ��� ��� ��� ��� ���0DFKLQHU\ ��� ��� ��� ���� ���� ���� ��� ����2WKHUV
 ���� ��� ��� ���� ��� ��� ���� ����7RWDO ����� ����� ����� ����� ����� ����� ����� �����
�'LIIHUHQW�FRPPRGLWLHV��ILVK��HJJV��PHGLFLQH��WH[WLOHV��DQG�RWKHU�VPDOO�TXDQWLWLHV�6RXUFH��&(6�6XUYH\������

����� ,QQHU�&RUGRQ
$Q� LPDJLQDU\� OLQH�VXUURXQGLQJ�WKH�FHQWUDO�DUHD�RI�9LMD\DZDGD�KDV�EHHQ� LGHQWLILHG�DV�WKH�,QQHU�&RUGRQ��$�WRWDO�RI�IRXU�ORFD WLRQV�IRU�WUDIILF�VXUYH\�ZHUH�LGHQWLILHG�DORQJ�WKH�LQQHU�FRUGRQ�DQG�VXUYH\V�ZHUH�FRQGXFWHG�IRU����KRXUV�RQ�D�QRUPDO�ZRUNLQJ�GD\��
$YHUDJH�'DLO\�7UDIILF
7KH� ORFDWLRQ�ZLVH� GLUHFWLRQDO� FODVVLILHG� YROXPH�FRXQW�GDWD�DW� WKH� LQQHU� FRUGRQ� OLQH� LV�SUHVHQWHG� LQ� $QQH[XUH� ����� 7DEOH� ���� SUHVHQWV� WKH� WUDIILF� YROXPH� DW� YDULRXV�ORFDWLRQV�DQG�WKH�ORFDWLRQ �ZLVH�VKDUH�LQ�WRWDO�YROXPH�
$�WRWDO�RI����������YHKLFOHV�����������3&8V��LQ�D�GD\�ZHUH�REVHUYHG�DW�WKH�IRXU�FRXQW�VWDWLRQV�DORQJ�WKH�,QQHU�&RUGRQ��



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

7DEOH�������$YHUDJH�'DLO\�7UDIILF�DW�,QQHU�&RUGRQ
7RWDO�7UDIILF/RFDWLRQ 9HKLFOHV 3&8V ��6KDUH�LQ�7RWDO�9HKLFOHV,&����%DQGDU�5RDG��0%�� ������ ������ ����,&����(OXUX�5RDG��0%�� ������ ������ ����,&����&DQDO�5RDG��0%�� ������ ������ ����,&���*DQGKL�+LOO�5RDG��0%�� ������ ������ ����7RWDO�DW�,QQHU�&RUGRQ �������� �������� ������6RXUFH��&(6�6XUYH\������7UDIILF�&RPSRVLWLRQ�

7KH�WUDIILF�FRPSRVLWLRQ�DW�WKH�LQQHU�FRUGRQ�ORFDWLRQV�LV�SUHVHQWHG�LQ� 7DEOH������ 7KH�VKDUH�RI�SULYDWH�PRGHV�ZDV�KLJKHVW�DW�%DQGDU 5RDG�������SHUFHQW���IROORZHG�E\�(OXUX�URDG� ������� SHUFHQW��� 0D[LPXP� VKDUH� RI� JRRGV� YHKLFOHV� LV� REVHUYHG� DW� &DQDO� URDG�������SHUFHQW���6LJQLILFDQW�VKDUH�RI�VORZ�PRYLQJ�YHKLFOHV�ZDV�REVHUYHG�DW�DOO�ORFDWLRQV��,W� YDULHV� EHWZHHQ� ���� SHUFHQW� WR� ����� SHUFHQW� )LJXUH� ����� SUHVHQWV� WKH� PRGDO�FRPSRVLWLRQ�DW�WKH�LQQHU�FRUGRQ�ORFDWLRQV�
7DEOH�������&RPSRVLWLRQ�RI�7UDIILF�DW�,QQHU�&RUGRQ�6WDWLRQV�LQ�SHUFHQW�3DVVHQJHU�9HKLFOHV )UHLJKW�9HKLFOHV/RFDWLRQ 7ZR�:KHHOHUV 7KUHH�:KHHOHUV &DU��-HHS9DQ���7D[L %XV 7UXFN 7UDFWRU 6ORZ�0RYLQJ�9HKLFOHV

,&����%DQGDU�5RDG ����� ����� ����� ���� ���� ���� �����
,&����(OXUX�5RDG ����� ����� ���� ���� ���� ���� �����
,&����&DQDO�5RDG ����� ����� ���� ���� ���� ���� �����
,&���*DQGKL�+LOO�5RDG ����� ����� ����� ���� ����� ���� ����

6RXUFH��&(6�6XUYH\������
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��ZKHHOHUV���

$XWR�5LFNVKDZ���

6ORZ�0RYLQJ�9HKLFOHV���
7UDFWRU�7UDLOHUV��

7UXFNV��
%XV��
&DU�7D[L��

)LJXUH������0RGDO�&RPSRVLWLRQ�DW�WKH�LQQHU�FRUGRQ
7HPSRUDO�9DULDWLRQ�RI�7UDIILF
7KH�WHPSRUDO�YDULDWLRQ�RI�WUDIILF�VKRZV�WKDW�PRVW�RI�WKH�WUDIILF�PRYHV�LQ�WKH�GD\�WLPH��7KH�KRXUO\�YDULDWLRQ�DW�WKH� LQQHU�FRUGRQ�VKRZV�WKDW�DERXW������SHUFHQW�WUDIILF�PRYHV�EHWZHHQ� �� $0� WR� ��� 30��ZKLOH� WKH� EDODQFH� ����� SHUFHQW�PRYHV� LQ� WKH� QLJKW� KRXUV��+RXUO\�YDULDWLRQ�RI�WUDIILF�DW�WKH�RXWHU�FRUGRQ�ORFDWLRQV�LV�SUHVHQWHG�LQ� )LJXUH������
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7LPH�3HULRG��LQ�+RXUV�

7RWD
O�9HK

LFOHV

,&� ,&� ,&� ,&�
)LJXUH�������7HPSRUDO�9DULDWLRQ�RI�7UDIILF�DW�,QQHU�&RUGRQ�/RFDWLRQ
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&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

7KH�GDLO\�WUDIILF�YROXPH�DORQJ�ZLWK�PRUQLQJ�DQG�HYHQLQJ�SHDN�KRXU�WUDIILF�YROXPHV�DUH�SUHVHQWHG�LQ�7DEOH�������3HDN�KRXU�DV�SHUFHQWDJH�RI�GDLO\�WUDIILF�YDULHV�EHWZHHQ������WR������SHUFHQW�LQ�WKH�PRUQLQJ�SHULRG�DQG�EHWZHHQ�����DQG�����SHUFHQW�LQ�WKH�HYHQLQJ�SHULRG�
7DEOH�������3HDN�+RXU�7UDIILF�DW�,QQHU�&RUGRQ

0RUQLQJ�3HDN�+RXU (YHQLQJ�3HDN�+RXU/RFDWLRQ 3HDN�+RXU 9HKLFOHV ��6KDUH 3HDN�+RXU 9HKLFOHV ��6KDUH
,&����%DQGDU�5RDG ������������ ���� ���� ����������� ���� ���
,&����(OXUX�5RDG ����������� ���� ���� ����������� ���� ���,&����&DQDO��5RDG ������������ ���� ���� ����������� ���� ���,&����*DQGKL�+LOO�5RDG ����������� ���� ��� ����������� ���� ���

7RWDO ����� ��� ���� ���6RXUFH��&(6�6XUYH\��'HFHPEHU�����
����� 6FUHHQ�/LQH

5\YHV�&DQDO�6FUHHQ�/LQH
5\YHV� &DQDO� UXQQLQJ� VRXWK �HDVW� DQG� SDVVLQJ� WKURXJK� WKH� 9LMD\DZDGD� FLW\� KDV� EHHQ�WDNHQ�DV� WKH� ILUVW� VFUHHQ� OLQH� IRU�XQGHUVWDQGLQJ� WUDIILF�PRYHPHQW�SDWWHUQ� LQ� WKH�&LW\�&ODVVLILHG� WUDIILF� FRXQWV� ���� KRXUV�� ZHUH� FRQGXFWHG� DW� WKH� FURVVLQJ� IDFLOLWLHV�� 2Q� DQ�DYHUDJH��HYHU\�GD\����������YHKLFOHV�����������3&8V��FURVV�WKH�5\YHV�FDQDO�RI�ZKLFK�.DODNVKHWUDP� %ULGJH� DORQH� DFFRXQWV� IRU� ������ SHUFHQW� IROORZHG� E\� .RWWD� 9DQWHQD�%ULGJH ZLWK�������SHUFHQW�DQG�$ODQNDU�&HQWHU�%ULGJH�ZLWK�������SHUFHQW�� 7DEOH�����SUHVHQWV�WKH�WUDIILF�YROXPH�DW�WKH�5\YHV�&DQDO�VFUHHQ�OLQH�FRXQW�VWDWLRQV��
7DEOH�������$YHUDJH�'DLO\�7UDIILF�DW�5\YHV�&DQDO�6FUHHQ�/LQHV��6RXWK�(DVW�

7RWDO�9HKLFOHV/RFDWLRQ�,' /RFDWLRQ�1DPH 1RV� 3&8V
6KDUH�LQ�7RWDO����6/� .DODNVKHWUDP�%ULGJH ����� ����� �����6/� +DQXPDQ�3HW�%ULGJH��5\YHV�&DQQHO� ����� ����� �����6/� $ODQNDU�&HQWHU�/HQLQ�&HQWHU�%ULGJH�5RDG ����� ����� �����6/� .RWWD�9DQWHQD��5\YHV�&DQQHO� ����� ����� �����6/� 5RNDOODSDOHP�%ULGJH ����� ����� �����7RWDO�5\YHV�&DQDO�6FUHHQ�/LQH ������ ������ �����6RXUFH��&(6�6XUYH\��'HFHPEHU�����
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&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

(OXUX�&DQDO�6FUHHQ�/LQH
(OXUX� &DQDO� UXQQLQJ� VRXWK �HDVW� DQG� SDVVLQJ� WKURXJK� WKH� 9LMD\DZDGD� FLW\� KDV� EHHQ�WDNHQ�DV�WKH�VHFRQG�VFUHHQ�OLQH�IRU�XQGHUVWDQGLQJ�WUDIILF�PRYHPHQW�SDWWHUQ�LQ�WKH�&LW\��&ODVVLILHG� WUDIILF� FRXQWV� ���� KRXUV�� ZHUH� FRQGXFWHG� DW� WKH� FURVVLQJ� IDFLOLWLHV�� 2Q� DQ�DYHUDJH�� HYHU\� GD\� ��������� YHKLFOHV� �������� 3&8V�� FURVV� WKH� (OXUX� &DQDO� RI�ZKLFK�PD[LPXP WUDIILF� ZDV� REVHUYHG� DW� *RYW� 3UHVV� %ULGJH� ������ SHUFHQW��� 7DEOH� ����SUHVHQWV�WKH�WUDIILF�YROXPH�DW�WKH�(OXUX�&DQDO�VFUHHQ�OLQH�FRXQW�VWDWLRQV��
7DEOH�������$YHUDJH�'DLO\�7UDIILF�DW�(OXUX�&DQDO�6FUHHQ�/LQHV��6RXWK�(DVW�

7RWDO�9HKLFOHV/RFDWLRQ�,'� /RFDWLRQ�1DPH 1RV� 3&8V 6KDUH�LQ�7RWDO����6/� *RYHUQPHQW�SUHVV�MXQFWLRQ ����� ����� ����6/� &HPHQW�)DFWRU\� � *�6�5DMX�URDG ����� ����� ����6/� $PEHGNDU�6WDWXH�� =LPNKDQD�FOXE�MXQFWLRQ�URDG ����� ����� ����6/� (OXUX�ODDNXOX�MXQFWLRQ ����� ����� ����6/�� 1DUD\DQD�VZDP\�KRWHO�MXQFWLRQ ����� ����� ����7RWDO�(OXUX�&DQDO�6FUHHQ�/LQH ������ ����� �����6RXUFH��&(6�6XUYH\��'HFHPEHU�����
%DQGDU�&DQDO�6FUHHQ�/LQH
%DQGDU� &DQDO UXQQLQJ� ZHVW�HDVW� DQG� SDVVLQJ� WKURXJK� WKH� 9LMD\DZDGD� FLW\� KDV� EHHQ�WDNHQ DV� VFUHHQ� OLQH� IRU� XQGHUVWDQGLQJ� WUDIILF�PRYHPHQW� SDWWHUQ� LQ� WKH� &LW\� DQG� ���KRXUV� FODVVLILHG� WUDIILF� FRXQWV� ZHUH� FRQGXFWHG� DW� WKH� FURVVLQJ� IDFLOLWLHV�� 2Q� DYHUDJH�HYHU\�GD\�������YHKLFOHV��������3&8V��FURVV�WKH�%DQGDU�&DQDO�� 7DEOH����� SUHVHQWV�WKH�WUDIILF�YROXPH�DW�WKH�5\YHV�&DQDO�VFUHHQ�OLQH�FRXQW�VWDWLRQV��

7DEOH�������$YHUDJH�'DLO\�7UDIILF�DW�%DQGDU�&DQDO6FUHHQ�/LQHV��1RUWK�6RXWK�
7RWDO�9HKLFOHV/RFDWLRQ�,'� /RFDWLRQ�1DPH 1RV� 3&8V 6KDUH�LQ�7RWDO����

6/�� .ULVKQDODQND�� /DEELSHWD�URDG�%ULGJH ����� ����� ����6/�� .HGDUHVZDUDSHWD�URDG�%ULGJH ����� ����� ����7RWDO�%DQGDU�&DQDO�6FUHHQ�/LQH ����� ����� �����6RXUFH��&(6�6XUYH\��'HFHPEHU�����
5DLOZD\�/LQHV�6FUHHQ�/LQH
)RXU� 5DLOZD\� /LQHV� UXQQLQJ� LQ� QRUWK �VRXWK� DQG� ZHVW�HDVW� GLUHFWLRQV� DQG� SDVVLQJ�WKURXJK�WKH�9LMD\DZDGD�FLW\�KDYH�EHHQ�WDNHQ�DV�RWKHU�VFUHHQ�OLQHV�IRU�XQGHUVWDQGLQJ�WUDIILF� PRYHPHQW� SDWWHUQ� LQ� WKH� &LW\� DQG� &ODVVLILHG� WUDIILF� FRXQWV� ���� KRXUV�� ZHUH�
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&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

FRQGXFWHG�DW�WKH�FURVVLQJ�IDFLOLWLHV�� 7DEOH����� SUHVHQWV�WKH�WUDIILF�YROXPH�DW�� GLIIHUHQW�VFUHHQ�OLQH�FRXQW�VWDWLRQV��
7DEOH�������$YHUDJH�'DLO\�7UDIILF�DW�5DLOZD\�/LQH�6FUHHQ�/LQHV

7RWDO/RFDWLRQ�,'� /RFDWLRQ�1DPH 9HKLFOHV 3&8V9LMD\DZDGD�.RONDWD�5DLOZD\�/LQH�6FUHHQ�/LQH��
6/�� .HGDUHVZDUDSHWD�URDG ����� �����
6/�� %XGDPHUX�%ULGJH��1HDU�*RYW�3UHVV� ����� �����

9LMD\DZDGD�0DFKLOLSDWQDP�5DLOZD\�/LQH�6FUHHQ�/LQH��
6/�� 0DGKXUD�1DJDU�URDG ����� �����

9LMD\DZDGD�+\GHUDEDG�5DLOZD\�/LQH�6FUHHQ�/LQH��
6/�� 1HDU�*RRGV�&DELQ�5DLOZD\�*DWH� ���� ����

9LMD\DZDGD�&KHQQDL�5DLOZD\�/LQH�6FUHHQ�/LQH��
6/�� 1HDU�3DQGLW�1HKUX�%XV�6WDWLRQ ����� �����6RXUFH��&(6�6XUYH\��'HFHPEHU�����

7KH�ORFDWLRQ�ZLVH�YROXPH�FRXQW�GDWD�DORQJ�WKH�VFUHHQ�OLQHV�LV�SUHVHQWHG�LQ� $QQH[XUH�����
0LG�%ORFNV
,Q� RUGHU� WR� XQGHUVWDQG� WKH� WUDIILF� FKDUDFWHULVWLFV� R I� LPSRUWDQW� URDGV�FRUULGRUV� QRW�FRYHUHG� LQ� VFUHHQ� OLQHV� RU� LQQHU� FRUGRQ�� PLG� EORFN� FRXQWV� IRU� ��� KRXUV� DW� WKUHH�ORFDWLRQV�DFURVV�WKH�PDLQ�URDGV�DQG�VWUHHWV� LQ�WKH�FLW\�ZHUH�FRQGXFWHG��7KH�GDWD�ZLOO�EH�XVHG�WR�HYDOXDWH�SUHYDLOLQJ�OHYHO�RI�VHUYLFH�RQ�WKH�URD G�QHWZRUN��
0D[LPXP� WUDIILF� ZDV� REVHUYHG� DW� &� .� 5HGG\� URDG� ������� YHKLFOHV�� ������� 3&8V��IROORZHG�E\�<�9�5DR�+RVSLWDO�URDG��������YHKLFOHV�������3&8V��� 7DEOH�������SUHVHQWV�WKH�WUDIILF�YROXPH�DW��YDULRXV�PLG�EORFNV��'LUHFWLRQ �ZLVH�WUDIILF�YROXPH�FRXQW�VXPPDU\�IRU�WKH�PLG�EORFN�FRXQW�ORFDWLRQV�LV�SUHVHQWHG�LQ� $QQH[XUH�����

7DEOH�������$YHUDJH�'DLO\�7UDIILF�DW�0LG�%ORFN�&RXQW�6WDWLRQV
/RFDWLRQ�,' /RFDWLRQ 9HKLFOHV 3&(V0%�� &�.�5HGG\�5RDG ����� �����0%�� 5DPDOLQJHVZDUD�1DJDU�5RDG ����� �����0%�� <�9�5DR�+RVSLWDO�5RDG ����� �����6RXUFH��&(6�6XUYH\������
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&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

7UDIILF�&RPSRVLWLRQ
7KH� WUDIILF� FRPSRVLWLRQ� DW� WKH�PLG� EORFNV� LQGLYLGXDO� ORFDWLRQV� LV� SUHVHQWHG� LQ� 7DEOH�������7KH�PD[LPXP�VKDUH�RI�WZR�ZKHHOHUV�ZDV�REVHUYHG�DW�<95DR�KRVSLWDO�URDG�����SHUFHQW��� 6LPLODUO\� VKDUH� RI� $XWR� 5LFNVKDZV� YDULHV� EHWZHHQ� ������ SHUFHQW� WR� ������SHUFHQW�� 7KH� VLJQLILFDQW� DPRXQW� RI� 6ORZ� 0RYLQJ� 9HKLFOHV� ZDV� REVHUYHG�� ,W� YDULHV�EHWZHHQ�������SHUFHQW�WR�������SHUFHQW��

7DEOH�������7UDIILF�&RPSRVLWLRQ�DW�0LG�%ORFN�&RXQW�6WDWLRQV�LQ�SHUFHQWDJH�3DVVHQJHU�9HKLFOHV )UHLJKW�9HKLFOHV/RFDWLRQ 7ZR�:KHHOHUV 7KUHH�:KHHOHUV &DU��-HHS9DQ�7D[L %XV 7UXFN 7UDFWRU 6ORZ�0RYLQJ�9HKLFOHV
0%���&�.�5HGG\�5RDG ����� ����� ���� ���� ���� ���� �����
0%���5DPDOLQJHVZDUD�1DJDU�5RDG ����� ����� ���� ���� ���� ���� �����
0%���<�5DR�+RVSLWDO�5RDG ����� ����� ���� ���� ���� ���� �����
6RXUFH��&(6�6XUYH\������
+RXUO\�9DULDWLRQ�RI�7UDIILF
7KH�PRUQLQJ�SHDN�KRXU�ZDV�REVHUYHG�EHWZHHQ������WR������KRXUV�DQG�HYHQLQJ�SHDN�KRXU�EHWZHHQ������WR������KRXUV��7KH�SHD N�KRXU�WUDIILF�DW��PLG�EORFN�FRXQWV�VWDWLRQV�DUH� JLYHQ� LQ� 7DEOH� ������ +RXUO\� YDULDWLRQ� RI� WUDIILF� DW� WKH� PLG� EORFN� ORFDWLRQV� LV�SUHVHQWHG�LQ�)LJXUH������

7DEOH�������3HDN�+RXU�7UDIILF�DW�0LG�%ORFN�&RXQW�6WDWLRQV
0RUQLQJ�3HDN�KRXU�7UDIILF (YHQLQJ 3HDN�KRXU�7UDIILF/RFDWLRQ 3HDN�+RXU 9HKLFOHV 3HDN�+RXU 9HKLFOHV0%���&�.�5HGG\�5RDG ����������� ���� ����������� ����0%���5DPDOLQJHVZDUD�1DJDU�5RDG ����������� ��� ����������� ����0%���<�5DR�+RVSLWDO�5RDG ����������� ���� ����������� ����

6RXUFH��&(6�6XUYH\������
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7LPH�3HULRG��LQ�+RXUV�

7RWD
O�9HK

LFOHV

0%� 0%� 0%�
)LJXUH�������+RXUO\�9DULDWLRQ�RI�WUDIILF�DW��0LG�%ORFNV��� 6SHHG�DQG�'HOD\�&KDUDFWHULVWLFV

7UDYHO�VSHHG� LV�DQ� LPSRUWDQW�FKDUDFWHULVWLF�RI�WUDIILF��,WV�PHDVXUHPHQW�LV� LPSRUWDQW�LQ�WUDQVSRUW� SODQQLQJ� SDUWLFXODUO\� WR HYDOXDWH� WKH� URDG� QHWZRUN� V\VWHP�� SURYLGH� YLWDO�LQSXWV� WR� WUDQVSRUW� GHPDQG� PRGHOOLQJ� SURFHVV� DQG� DVVLVW� LQ� HFRQRPLF� DQDO\VLV� RI�LPSURYHPHQW�SODQV�
)RU�WKH�SUHVHQW�VWXG\�6SHHG�DQG�'HOD\�VXUYH\�ZDV�FDUULHG�RXW�RQ�WKH�LGHQWLILHG�VWXG\�URDG� QHWZRUN�� 7KH� VXUY H\� ZDV� FDUULHG� RXW� LQ� SHDN� KRXUV� DGRSWLQJ� 0RYLQJ� &DU�2EVHUYHU�0HWKRG��7KH�GDWD�FROOHFWHG�ZDV�DQDO\VHG�WR�DVVHVV�WKH�VSHHG�FKDUDFWHULVWLFV�DORQJ� WKH� LGHQWLILHG� URDG� QHWZRUN� DQG� LGHQWLI\� ERWWOHQHFN� ORFDWLRQV� DQG� TXDQWXP�RI�GHOD\�
6SDWLDO�6SHHG�SURILOH�
6SDWLDO� DQDO\VLV� RI� VSHHGV� RQ� WKH� URDG� QHWZRUN� LQGLFDWHV� WKDW� WKHUH� LV� D� PDUNHG�GLIIHUHQFH� LQ� DYHUDJH� VSHHGV� EHWZHHQ� WKH� FRUH� DUHD� �%HVDQW� 5RDG �(OXUX� 5RDG�.5�0DUNHW�%53� 5RDG�� DQG� DUHDV� RXWVLGH� WKH� FRUH�� 'LVWULEXWLRQ� RI� URDG� OHQJWK� E\� WUDYHO�VSHHGV�LV�SUHVHQWHG�LQ�7DEOH������

7DEOH�������'LVWULEXWLRQ�RI�5RDG�/HQJWK�E\�$YHUDJH�6SHHGV
��RI�5RDG�/HQJWK6SHHG��NP�KU� &RUH�$UHD 2WKHU�$UHDV 7RWDO8SWR��� ���� ���� ����!����DQG�� �� ����� ����� �����!����DQG�� �� ����� ����� �����!����DQG�� �� ���� ����� �����!��� ���� ���� ����7RWDO ����� ����� �����6RXUFH��&(6�6XUYH\������



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

������SHUFHQW�RI�URDG�OHQJWK�LQ�WKH�FRUH�DUHD�KDV�VSHHGV�OHVV�WKDQ����NPSK��2Q�RWKHU�KDQG�������SHUFHQW�RI�URDG�OHQJWK�RXWVLGH�FRUH�DUHD�KDV�VSHHGV�H[FHHGLQJ����NP�
$PRQJ�$UWHULDO�VXE�DUWHULDO� URDGV��1+���5RDG�KDV� WKH�PD[LPXP�VSHHG��������NPSK��IROORZHG� E\� 1+��� URDG� ������� NPSK��� /RZ� VSHHGV� SUHYDLO� RQ� WKH� FLW\� FRUULGRUV� DV�FRPSDUHG� WR� PDLQ� DUWHULDO� FRUULGRUV�� $PRQJ� WKH� FLW\� URDGV�� PD[LPXP� VSHHG� ZDV�REVHUYHG�RQ�*�6�5DMX�URDG������� �NPSK��ZKLOH�WKH�PLQLPXP�VSHHG�ZDV�LQ�&%'�DUHDV�����NPSK���0D[LPXP�GHOD\�RI�����VHF��RFFXUUHG�DORQJ�%DQGDU�5RDG�IROORZHG�E\�(OXUX�URDG������VHF���7DEOH����� SUHVHQW�WKH�$YHUDJH�6SHHG�DQG�'HOD\�RQ�0DMRU�&RUULGRU�

7DEOH�������$YHUDJH�6SHHG�DQG�'HOD\�RQ�0DMRU�&RUULGRU
1DPH�RI�WKH�5RDG�&RUULGRU�6HFWLRQ /HQJWK��.P� $YHUDJH�7UDYHO�6SHHG��NPSK�

$YHUDJH�GHOD\��VHF�� 5HPDUNV
$��$UWHULDO���6XE�$UWHULDO�5RDGV��1+�± ��5RDG ���� ����� ������ ,QWHUVHFWLRQ1+�± ��5RDG ���� ����� ����� ,QWHUVHFWLRQ%DQGDU�5RDG ���� ����� ������ ,QWHUVHFWLRQ(OXUX�5RDG ���� ����� ������ ,QWHUVHFWLRQ1DLQDYDUDP�5RDG ���� ����� 1HJOLJLEOH �2OG�1+���%\SDVV�5RDG ���� ����� 1HJOLJLEOH �%��2WKHU�0DMRU�5RDGV��5RXWH�1R���5RDG��3DUW� ���� ����� ����� &RQJHVWLRQ1LUPDO�&RQYHQW�URDG ���� ����� ����� &RQJHVWLRQ6DPEDPXUWK\�5RDG ���� ����� ����� &RQJHVWLRQ*DQGKLQDJDU�5RDG ���� ����� ���� &RQJHVWLRQ&�.�5HGG\�5RDG ���� ����� 1HJOLJLEOH �*�6�5DMX�5RDG ���� ����� 1HJOLJLEOH �9LVKDODQGUD�5RDG ���� ����� ����� �,QGLUDJDQGKL�0XQLFLSDO�6WDGLXP�5RDG ���� ����� 1HJOLJLEOH �1DNNDOD�5RDG ���� ���� ����� &RQJHVWLRQ'RUQDNDO�URDG ���� ���� ����� &RQJHVWLRQ0XVHXP�5RDG ���� ���� ����� &RQJHVWLRQ3D\DNDSXUDP�5RDG ���� ����� 1HJOLJLEOH �0DGKXUDQDJDU�5RDG ���� ����� 1HJOLJLEOH �.HGHUHVZDULSHW�5RDG ��� ���� 1HJOLJLEOH �9LG\DGKDUDSXUDP�5RDG ���� ����� 1HJOLJLEOH �0LON�3URMHFW�5RDG ���� ����� 1HJOLJLEOH �7XQQHO�5RDG ���� ����� 1HJOLJLEOH �1HKUX�5RDG ���� ����� ����� &RQJHVWLRQ3DQMD�5RDG ���� ����� ����� &RQJHVWLRQ*DQGKL�+LOO�5RDG ���� ����� 1HJOLJLEOH �*XUXQDQDN�URDG ���� ����� 1HJOLJLEOH �$XWRQDJDU�5RDG ���� ����� ����� &RQJHVWLRQ&UHVWXUDMXSXUDP�5RDG ���� ����� 1HJOLJLEOH �
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1DPH�RI�WKH�5RDG�&RUULGRU�6HFWLRQ /HQJWK��.P� $YHUDJH�7UDYHO�6SHHG��NPSK�
$YHUDJH�GHOD\��VHF�� 5HPDUNV

+DQXPDQSHWD�5RDG ���� ����� 1HJOLJLEOH �&%'�$UHD��%HVDQW��5RDG ���� ����� ����� &RQJHVWLRQ9DVWKUDODWKD�5RDG ���� ����� ����� &RQJHVWLRQ/HQLQ�&HQWHU�5RDG ���� ����� ����� &RQJHVWLRQ5RRW�1R����5RDG ���� ����� ����� &RQJHVWLRQ&DQDO�5RDG ���� ����� 1HJOLJLEOH 1HJOLJLEOH1RWH��1HJOLJLEOH�LQGLFDWH�WKH�GHOD\�LV�OHVV�WKDQ���VHFRQGV�6RXUFH��&(6�6XUYH\������
6SHHG�3URILOH�E\�&DUULDJHZD\�:LGWK�DQG�7\SH�
7DEOH������ VKRZV�WKH�VSHHG�SURILOH�E\�FDUULDJHZD\�&:��ZLGWK�

7DEOH�������'LVWULEXWLRQ�RI�5RDG�/HQJWKV�E\�&:�ZLGWK
��RI�5RDG�/HQJWK6SHHG�5DQJH��LQ�.PSK�&DUULDJHZD\�:LGWK 8SWR��� ���� �� ���� �� ���� �� !��6LQJOH�/DQH ���� ����� ����� ���� ������/DQH ���� ����� ����� ����� ����,QWHUHPHGLDWH�/DQH ���� ���� ���� ���� ������/DQH ���� ����� ����� ����� ������7RWDO ���� ����� ������ ����� �����6RXUFH��&(6�6XUYH\������

*HQHUDOO\� KLJKHU� VSHHGV� DUH� REVHUYHG�RQ� URDGV�ZKHUH� FDUULDJHZD\�ZLGWKV�DUH�PRUH��'LVWULEXWLRQ� RI� URDG� OHQJWK� E\� UDQJH� E\� W\SH� RI� FDUULDJHZD\� LV� SUHVHQWHG� LQ� 7DEOH�������+LJKHU�VSHHGV�DUH�REVHUYHG�RQ�GLYLGHG�FDUULDJHZD\�
7DEOH�������'LVWULEXWLRQ�RI�5RDG�/HQJWK�7\SH�RI &DUULDJHZD\

��RI�5RDG�/HQJWK6SHHG�5DQJH��LQ�.PSK�&DUULDJHZD\�7\SH 8S�WR��� ���� �� ���� �� ���� �� !�� 7RWDO
8QGLYLGHG ���� ����� ����� ���� ���� �����'LYLGHG ���� ����� ����� ����� ���� �����6RXUFH��&(6�6XUYH\��������� 7UDIILF�DW�,QWHUVHFWLRQV
&ODVVLILHG�WUDIILF�YROXPH�VXUYH\�KDV�EHHQ�FRQGXFWHG�DW����LQWHUVHFWLRQV��'DWD�KDV�EHHQ�DQDO\]HG� WR� VWXG\� WKH� WUDIILF� PRYHPHQW� SDWWHUQ� DQG� SHUIRUPDQFH� RI� LQGLYLGXDO�LQWHUVHFWLRQV��7RWDO�WUDIILF�LV�H[SUHVVHG�LQ�ERWK�YHKLFOHV�DQG�SDVVHQJHU�FDU�XQLWV��3&8V� ��7KH�PRUQLQJ�DQG�HYHQLQJ�SHDN�KRXU�WUDIILF�LV�SUHVHQWHG�LQ� 7DEOH�������DQG�WKH�KRXUO\�
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&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

GLUHFWLRQDO�GDWD�LV�SUHVHQWHG�LQ� $QQH[XUH�������,Q�DGGLWLRQ��WKH�PRUQLQJ�DQG�HYHQLQJ�SHDN�KRXU�WUDIILF�DUH�VKRZQ�LQ� )LJXUH �����
7DEOH�������3HDN�+RXU�7UDIILF�DW�,QWHUVHFWLRQ

0RUQLQJ (YHQLQJ 7RWDO/RFDWLRQ 7\SH�RI�-XQFWLRQ 3HDN�+RXU 9HKLFOHV 3&8V 3HDN�+RXU 9HKLFOHV 3&8V 9HKLFOHV 3&8V &RQWURO
6LWDUD�MXQFWLRQ � ���� �� ���� ���� ���� �� ���� ���� ����� ����� 8Q�FRQWUROOHG.XPPDULSDOHP�FHQWHU 7 ���� �� ���� ���� ���� �� ���� ���� ����� ����� 8Q�FRQWUROOHG$VKRN�3LOODU�-XQFWLRQ < ���� �� ���� ���� ���� �� ���� ���� ����� ����� 8Q�FRQWUROOHG3RWWL�6UHH�5DPXOX�-XQFWLRQ 7 ���� �� ���� ���� ���� �� ���� ���� ����� ����� 8Q�FRQWUROOHG
90&�MXQFWLRQ � ���� �� ���� ���� �� � �� ���� ���� ����� ����� 8Q�FRQWUROOHG3ROLRFH�&RQWURO�5RRP�-XQFWLRQ � ���� �� ���� ���� ���� �� ���� ���� ����� ����� 6LJQDO�&RQWURO*RYHUQHU�3HW�-XQFWLRQ < ���� �� ���� ���� ���� �� ���� ���� ����� ����� 8Q�FRQWUROOHG6ZDUQD�3DODFH�KRWHO�MXQFWLRQ � ���� �� ���� ���� ���� �� ���� ���� ����� ����� 6LJQDO�&RQWURO&KXWWXJXQWD�MXQFWLRQ � ���� �� ���� ���� ���� �� ���� ���� ����� ����� 6LJQDO�&RQWURO3LSXOD�URDG�MXQFWLRQ � ���� �� ���� ���� ���� �� ���� ���� ����� ����� 8Q�FRQWUROOHG5DPDYDUDSXSDGX�-XQFWLRQ 7 ���� �� ���� ���� ���� �� ���� ���� ����� ����� 6LJQDO�&RQWURO1�7�5�&LUFOH�-XQFWLRQ � ���� �� ���� ���� ���� �� ���� ���� ����� ����� 8Q�FRQWUROOHG%HQ]�&LUFOH�-XQFWLRQ � ���� �� ���� ���� ���� �� ���� ���� ����� ����� 6LJQDO�&RQWURO,�*�0�6WDGLXP�-XQFWLRQ 7 ���� �� ���� ���� ���� �� ���� ���� ����� ����� 8Q�FRQWUROOHG)LUH�6WDWLRQ�-XQFWLRQ 7 ���� �� ���� ���� ���� �� ���� ���� ����� ����� 8Q�FRQWUROOHG
$ODQNDU�-XQFWLRQ 
 ���� �� ���� ���� ���� �� ���� ���� ����� ����� 6LJQDO�&RQWURO3XVSD�+RWHO�-XQFWLRQ �� ���� �� ���� ���� ���� �� ���� ���� ����� ����� 8Q�FRQWUROOHG6RXUFH��&(6�6XUYH\������
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-1� -1� -1� -1� -1� -1� -1� -1� -1� -1�� -1�� -1�� -1�� -1�� -1�� -1�� -1��-XQFWLRQ�,'

3HDN
�+RX

U�3&(
V�7UD

IILF

0RUQLQJ�3&8V (YHQLQJ�3&8V
)LJXUH�������3HDN�+RXU�7UDIILF�REVHUYHG�DW�WKH�LQWHUVHFWLRQV

$PRQJ� WKH� VXUYH\HG� LQWHUVHFWLRQV��PD[LPXP�PRUQLQJ�DQG� HYHQLQ J�SHDN� WUDIILF�ZHUH�REVHUYHG� DW� %HQ]� &LUFOH� ����� YHKLFOHV� ���� 3&8V�� DQG� DW� )LUH� 6WDWLRQ� MXQFWLRQ������YHKLFOHV� ����� 3&(V���0RVW�RI�WKH�MXQFWLRQV�DUH�DOUHDG\�RSHUDWLQJ�DW�MDP�FRQGLWLRQ�RU�DUH� FORVH� WR� VDWXUDWLRQ�� ,PSURYHPHQW� PHDVXUHV� IRU� HDVLQJ� WUDIILF� FR QGLWLRQV� DUH�QHFHVVDU\��7KH�GLUHFWLRQDO�IORZ�GLDJUDPV�VKRZLQJ�WKH�WXUQLQJ�PRYHPHQW�DW�DOO�ORFDWLRQV�DUH�SUHVHQWHG�LQ�$QQH[XUH������
��� 3DUNLQJ�&KDUDFWHULVWLFV

3DUNLQJ�VXUYH\V�DQG�WKHLU�DQDO\VLV�SURYLGH�LQIRUPDWLRQ�RQ�SDUNLQJ�GHPDQG�DQG�H[WHQW�RI�XVDJH�RI�SDUNLQJ�IDFLOLW\��
'DWD�ZDV�FROOHFWHG�IURP�PDMRU�SDUNLQJ�DUHDV�ZLWKLQ�WKH�FHQWUDO�DUHD�ZKHUH�VLJQLILFDQW�YHKLFXODU�SDUNLQJ�LV�REVHUYHG��9HKLFXODU�SDUNLQJ�ZLWKLQ�9LMD\DZDGD�FLW\�LV�JHQHUDOO\�RQ�VWUHHW�DQG�YHU\�OLPLWHG�RII �VWUHHW�SDUNLQJ�ORWV�H[LVW��,Q�DO O�D�WRWDO�RI����RQ�VWUHHW�DQG���RII�VWUHHW�SDUNLQJ�VLWHV�ZHUH�VXUYH\HG��
)RU�HVWLPDWLQJ�SDUNLQJ�GHPDQG�DQG�SODQQLQJ�SDUNLQJ�IDFLOLWLHV��LW�ZRXOG�EH�QHFHVVDU\�WR�H[SUHVV�WKH�VSDFH�RFFXSLHG�E\�LQGLYLGXDO�YHKLFOHV�LQ�VLQJOH�XQLW�WHUPV��7KH�(TXLYDOHQW�FDU�VSDFHV��(&6��YDOXHV�IRU�WKLV�SXUSRVH�DUH�SUHVHQWHG��LQ� 7DEOH������



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

7DEOH�������(TXLYDOHQW�&DU�6SDFH
9HKLFOH�7\SH (&67ZR�:KHHOHU ����$XWR�5LFNVKDZ ���&DU�7D[L�9DQ ����%LF\FOH ����&\FOH�5LFNVKDZ ���/LJKW�&RPPHUFLDO�9HKLFOHV ����+HDY\�&RPPHUFLDO 9HKLFOHV ����

����� 2Q�6WUHHW�3DUNLQJ
0D[LPXP�3DUNLQJ�$FFXPXODWLRQ
7KH�VXPPDU\�RI�PD[LPXP�SDUNLQJ�DFFXPXODWLRQ�DW�LQGLYLGXDO�ORFDWLRQV�DQG�WKH�FRUUHVSRQGLQJ�SHDN�KRXU�(&6�DUH�JLYHQ�LQ� 7DEOH������

7DEOH�������0D[LPXP�3DUNLQJ�$FFXPXODWLRQ
0D[LPXP�$FFXPXODWLRQ/RFDWLRQ�,' /RFDWLRQ 3HDN�+RXU 9HKLFOHV (&621�� &DQDO�5RDG ����������� ��� ��21�� 9DVWUDODWKD�5RDG ����������� �� ��21�� 6DPDUDQJDP�&KRZN�5RDG ����������� ��� ��21�� %HVDQW�5RDG ����������� ��� ��$UURXQG�/HQLQ�&HQWHU ����������� ��� ��21�� 2SS�9LMD\D�'DLU\�0LON�&HQWHU ����������� ��� ��21�� &HQLPD�7KHDWHU�5RDG ����������� ��� ��$SVDUD�7KHDWHU�-Q� � 6RQXYLVLRQ�-Q ����������� ��� ��21�� 6RQXYLVLRQ�� 9LMD\D�7DONLHV�-Q ����������� ��� ��21�� ,QIURQW�RI�,*0�6WDGLXP�RQ�%DQGDU�5R DG ����������� �� ��6RXUFH��&(6�6XUYH\�����

7KH�PD[LPXP� SDUNLQJ� DFFXPXODWLRQ�ZDV� REVHUYHG� DW� &DQDO� 5RDG� �21 ���� DW� ��� (&6�DQG� � SHU� KRXU� IROORZHG� E\� &LQHPD� 7KHDWHU� 5RDG� �21 ����� %HVDQW� 5RDG� �21���� DQG��9DVWUDODWKD�5RDG��21����DW����(&6�����(&6�DQG����(&6� SHU�KRXU�UHVSHFWLYHO\�
7KH�SHDN�WLPH�SHULRG�RI�DFFXPXODWLRQ�YDULHV�EHWZHHQ������KUV�WR������KUV�DQG������KUV�WR������KUV��)LJXUH����� VKRZV�WKH�SDUNLQJ�DFFXPXODWLRQ�DW�GLIIHUHQW�ORWV�



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

)LJXUH�������+RXUO\�3DUNLQJ�$FFXPXODWLRQ�DW�GLIIHUHQW�3DUNLQJ�/RWV
&RPSRVLWLRQ�RI�3DUNHG�9HKLFOHV
7ZR� :KHHOHUV� FRQVWLWXWH� PDMRU� VKDUH� RI� SDUNHG� YHKLFOHV�� 7KH� RWKHU� PRGHV� OLNH�FDU�YDQ�WD[L��DXWR�ULFNVKDZV�DQG�F\FOHV�KDYH�SUHGRPLQDQW�VKDUH�DW�GLIIHUHQW� ORFDWLRQV�GHSHQGLQJ�RQ�WKH�DUHD�� 7DEOH��������SUHVHQWV�WKH�FRPSRVLWLR Q�RI�WKH�SDUNHG�YHKLFOHV�DW�GLIIHUHQW�ORFDWLRQV�
6KDUH�RI�WZR�ZKHHOHUV�YDULHV�EHWZHHQ������SHUFHQW�WR������SHUFHQW��0D[LPXP�VKDUH�RI�FDUV���������ZDV�REVHUYHG�DW�9DVWUDODWKD�URDG�IROORZHG�E\�������VKDUH�DW��&DQDO�URDG�DQG�������DW�DURXQG�WKH�/HQLQ�FHQWHU� 6LPLODUO\�PD[LPXP�VKDUH�RI�/&9V����������ZDV�REVHUYHG�DW�&DQDO�URDG�

7DEOH�������&RPSRVLWLRQ�RI�3DUNHG�9HKLFOHV�RQ�0DMRU�&RUULGRUV
0RGH 7RWDO/RFDWLRQ�,' /RFDWLRQ ��:KHHOHUV &DU�YDQ�7D[L $XWR�5LFNVKDZ /&9 &\FOH &\FOH�5LFNVKDZ21�� &DQDO�5RDG ���� ���� ��� ���� ��� ��� �����21�� 9DVWUDODWKD�5RDG ���� ���� ��� ��� ��� ��� �����

21�� 6DPDUDQJDP�&KRZN�5RDG ���� ��� ��� ��� ���� ��� �����
21�� %HVDQW�5RDG ����� � ���� ��� ���� ���� �����$UURXQG�/HQLQ�&HQWHU ���� ���� ��� ��� ���� ��� �����21�� 2SS�9LMD\D�'DLU\�0LON�&HQWHU ���� ��� ��� ��� ���� ��� �����
21�� &HQLPD�7KHDWHU�5RDG ���� ���� ��� ���� ���� ���� �����$SVDUD�7KHDWHU�-Q�� 6RQXYLVLRQ�-Q ����� ���� ��� ��� ���� ��� �����21�� 6RQXYLVLRQ��9LMD\D�7DONLHV�-Q ����� ��� ��� ��� ���� ��� �����
21�� ,QIURQW�RI�,*0�6WDGLXP�RQ�%DQGDU�5RDG ���� ��� ��� ��� ��� ��� �����

6RXUFH��&(6�6XUYH\�����
3DUNLQJ�'XUDWLRQ
,W�LV�REVHUYHG�WKDW PDMRULW\�RI�WKH�SDUNLQJ�LV�RI�VKRUW�GXUDWLRQ��XSWR���KRXUV��ZLWK�WKH�SHUFHQWDJH� EHLQJ� RYHU� ��� �� DW� DOO� ORFDWLRQV �7DEOH� ������� 7KLV� LV� WKH� JHQHUDO�SKHQRPHQRQ�REVHUYHG�LQ�RQ �VWUHHW�SDUNLQJ��



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

7DEOH�������3DUNLQJ�'XUDWLRQ�RI�9HKLFOHV
/RFDWLRQ 6+257�7(50�XSWR���KRXUV�

�6KRUW�7HUP
0(',80�7(50���WR���KRXUV�

�0HGLXP�7HUP
/21*�7(50��PRUH�WKDQ��KRXUV� �/RQJ�7HUP

&DQDO�5RDG ��� ���� �� ��� �� ���9DVWUDODWKD�5RDG ��� ���� �� ��� � ���6DPDUDQJDP�&KRZN�5RDG ��� ���� �� ��� � ���%HVDQW�5RDG ��� ���� �� ��� �� ���$UURXQG�/HQLQ�&HQWHU ��� ���� �� ��� � ���2SS�9LMD\D�'DLU\�0LON�&HQWHU ��� ���� � ��� � ���
&HQLPD7KHDWHU�5RDG ���� ���� �� ��� � ���$SVDUD�7KHDWHU�-Q��6RQXYLVLRQ�-Q ��� ���� �� ��� � ���
6RQXYLVLRQ��9LMD\D�7DONLHV�-Q ��� ���� �� ��� � ���
,QIURQW�RI�,*0�6WDGLXP�RQ�%DQGDU�5RDG ��� ���� � ��� � ���
6RXUFH��&(6�6XUYH\�����

����� 2II�6WUHHW�3DUNLQJ
0D[LPXP�3DUNLQJ�$FFXPXODWLRQ
7KH� VXPPDU\� RI� PD[LPXP� SDUNLQJ� DFFXPXODWLRQ� DW� LQGLYLGXDO� ORFDWLRQV� DQG� WKH�FRUUHVSRQGLQJ�SHDN�KRXU�(&6�DUH�JLYHQ�LQ� 7DEOH������ 0D[LPXP�SDUNLQJ�DFFXPXODWLRQ�ZDV�REVHUYHG�DW�175�FRPSOH[��2)) ��������(&6�SHU�KRXU��

7DEOH�������0D[LPXP�3DUNLQJ�$FFXPXODWLRQ
0D[LPXP�$FFXPXODWLRQ/RFDWLRQ�,' /RFDWLRQ 3HDN�+RXU 9HKLFOHV (&62))�� 175�&RPSOH[ ����������� ��� ��2))�� &RPSOH[�RQ�%HVDQW�5RDG ����������� ��� ��6RXUFH��&(6�6XUYH\�����7KH�SHDN� WLPH�SHULRG�RI� DFFXPXODWLRQ� YD ULHV�EHWZHHQ������KUV� WR������KUV�� )LJXUH����� VKRZV�WKH�SDUNLQJ�DFFXPXODWLRQ�DW�GLIIHUHQW�ORWV�



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF
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��������� ��������� ����������� ����������� ����������� ����������� ����������� ����������� ����������� ����������� ����������� �����������7LPH�3HULRG��+U��

7RWD
O�(&6

2))�� 2))��
)LJXUH�������+RXUO\�3DUNLQJ�$FFXPXODWLRQ

&RPSRVLWLRQ�RI�3DUNHG�9HKLFOHV
��:KHHOHUV�FRQVWLWXWH�PDMRU�VKDUH�RI�SDUNHG�YHKLFOHV�� 7DEOH�������
6KDUH�RI���ZKHHOHUV�YDULHV�EHWZHHQ������SHUFHQW�WR������SHUFHQW��0D[LPXP�VKDUH�RI�FDUV� ��������ZDV�REVHUYHG�DW�%HVDQW� URDG��0D[LPXP�VKDUH�RI�DXWR� ULFNVKDZV����������ZDV�REVHUYHG�DW�175�FRPSOH[�

7DEOH�������&RPSRVLWLRQ�RI�3DUNHG�9HKLFOHV�RQ�0DMRU�&RUULGRUV
0RGH/RFDWLRQ�,' /RFDWLRQ �� :KHHOHUV &DU�YDQ�7D[L $XWR�5LFNVKDZ &\FOH &\FOH�5LFNVKDZ 7RWDO

2))�� 175�&RPSOH[ ���� ��� ���� ��� ��� �����
2))�� &RPSOH[�RQ�%HVDQW�5RDG ���� ���� ���� ��� ��� �����6RXUFH��&(6�6XUYH\�����

3DUNLQJ�'XUDWLRQ
,W�LV�REVHUYHG�WKDW�PDMRULW\�RI�WKH�SDUNLQJ�LV�RI�ORQJ�GXUDWLRQ��PRUH�WKDQ���KRXUV��ZLWK�WKH�SHUFHQWDJH�EHLQJ�RYHU������DW�ERWK� ORFDWLRQV� �7DEOH��������7KLV� LV�WKH�JHQHUDO�SKHQRPHQRQ�REVHUYHG�LQ�RII �VWUHHW�SDUNLQJ��



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

7DEOH�������3DUNLQJ�'XUDWLRQ�RI 9HKLFOHV
/RFDWLRQ 6+257�7(50�XSWR���KRXUV� �6KRUW�7HUP

0(',80�7(50���WR���KRXUV�
�0HGLXP�7HUP

/21*�7(50��PRUH�WKDQ��KRXUV�
�/RQJ�7HUP

2))����175�&RPSOH[ ��� ���� �� ���� ��� ����2))����&RPSOH[�RQ�%HVDQW�5RDG ��� ���� �� �� ��� ����6RXUFH��&(6 6XUYH\�����
��� 3HGHVWULDQ�)ORZ�&KDUDFWHULVWLFV

,Q�RUGHU�WR�VWXG\�WKH�UHTXLUHPHQW�RI�SHGHVWULDQ�IDFLOLWLHV��3HGHVWULDQ�6XUYH\V�DW�YDULRXV�LPSRUWDQW�ORFDWLRQV�ZHUH�FRQGXFWHG�IRU����KRXUV��
7KH�SHDN�SHGHVWULDQ�IORZ�DFURVV�WKH�URDG�REVHUYHG�DW�YDULRXV�ORF DWLRQV�LV�SUHVHQWHG�LQ�7DEOH������

7DEOH�������3HDN�3HGHVWULDQ�)ORZ
/RFDWLRQ�,'� /RFDWLRQ�6HFWLRQ 3HDN�+RXU 7RWDO�3HGHVWULDQ�)ORZ3'��� 90&�-XQFWLRQ ������WR������� �����3'��� 3ROLFH�&RQWURO�5RRP�-XQFWLRQ ������WR������� �����3'��� %HQ]�&LUFOH�-XQFWLRQ ������WR������� �����3'��� ,�*�0�6WDGLXP�-XQFWLRQ ������WR������� �����3'��� )LUH�VWDWLRQ�-XQFWLRQ ������WR������� �����3'��� (OXUX�5RDG ������WR������ �����3'��� %HVDQW�5RDG�± /HQLQ�FHQWHU�5RDG��DFURVV�(OXUX�5RDG� ������WR������ �����3'��� %HQ]�&LUFOH�± 1�7�5�6WDWXH�5RDG ������WR������� ����3'��� %53�5RDG ������WR������� ����
%HQ]� &LUFOH� FDUULHV� PD[LPXP� SHGHVWULDQ� FURVV� PRYHPHQW�������� IROORZHG� E\� )LUH�6WDWLRQ� �������� DQG� 90&� MXQFWLRQV� �������� UHVSHFWLYHO\�� 0D[LPXP� SHDN� SHGHVWULDQ�FURVV�PRYHPHQW� LV� REVHUYHG� DW� 3ROLFH� &RQWURO� 5RRP� MXQFWLRQ� DQG� %HVDQW� URDG �/HQLQ�FHQWHU�URDG��3HDN�KRXU�YDULHV�EHWZHHQ�������WR�������KRXUV�LQ�WKH�PRUQLQJ�DQG�������WR�������KRXUV�LQ�WKH�HYHQLQJ�
7KH�UHTXLUHPHQW�RI�FRQWUROOHG�FURVVLQJ�IRU�SHGHVWULDQ�IDFLOLWLHV�L V�ZDUUDQWHG�LI�
L� :DLWLQJ�WLPH�LV�WRR�ORQJLL� 0RUH�WKDQ�ILYH�RU�PRUH�LQMXULHV�RFFXU�LQ�D�\HDU�WR�SHGHVWULDQVLLL� $SSURDFK�VSHHGV�RI�YHKLFOHV�H[FHHG����NPSKLY� 39� ! ��[��� IRU�XQGLYLGHG�F�Z! ��[���� IRU�GLYLGHG�F�Z



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

ZKHUH��3� �SHDN�KRXU�SHGHVWULDQ�IORZ9� �SHDN�KRXU�YHKLFXODU�YROXPH
7KH� QHHG� IRU� HYROYLQJ� SHGHVWULDQ� IORZ� FRQWURO� PHDVXUHV� DW� DOO� ORFDWLRQV� KDYH� EHHQ�DVVHVVHG�� 7DEOH� ���� VKRZV� WKH� YDOXHV� RI� 39 � DW� DOO� ORFDWLRQV� DORQJ� ZLWK� SRVVLEOH�UHPHGLDO�DFWLRQV�IRU�SHGHVWULDQ�IORZ�PDQDJHPHQW�

7DEOH�������9HKLFOH�3HGHVWULDQ�DQG�&RQWURO�0HDVXUHV
/RFDWLRQ 39�[��� 3UHVHQW�&RQWURO�0HDVXUHV &RPPHQWV

3'���90&�-XQFWLRQ ���� 8QFRQWUROOHG )RRWSDWKV�JXLGLQJ� SHGHVWULDQ� WR� WKLV� FURVV� LV�UHTXLUHG�DQG�6LJQDO�3ODQ�QHHG�WR�EH�PRGLILHG3'���3ROLFH�&RQWURO�5RRP�-XQFWLRQ ���� 6LJQDO�FRQWUROOHG 6LJQDO� 3ODQ� QHHG� WR� EH� PRGLILHG� IRU�LQFRUSRUDWLQJ�SHGHVWULDQ�VLJQDO
3'���%HQ]�&LUFOH�-XQFWLRQ ����� 6LJQDO�FRQWUROOHG 7UDIILF�*UDGH�VHSDUDWRU�LV�SURSRVHG��FRXOG�EH�FOXEEHG� IRU� SURYLGLQJ� SHGHVWULDQ� SKDVH� LQ�WUDIILF�VLJQDOV3'���,�*�0�6WDGLXP�-XQFWLRQ ���� 8QFRQWUROOHG )RRWSDWKV�JXLGLQJ�SHGHVWULDQ�WR�WKLV�FURVV�DUH�UHTXLUHG3'���)LUH�VWDWLRQ�-XQFWLRQ ����� 8QFRQWUROOHG 6XEZD\�LV�SURSRVHG�
3'���(OXUX�5RDG ����� 8QFRQWUROOHG )RRWSDWKV�JXLGLQJ�SHGHVWULDQ�WR�WKLV�FURVV�DUH�UHTXLUHG3'���%HVDQW 5RDG�± (OXUX�5RDG��$FURVV� ����� 8QFRQWUROOHG )RRWSDWKV�JXLGLQJ�SHGHVWULDQ�WR�WKLV�FURVV�DUH�UHTXLUHG3'���%HQ]�&LUFOH�±1�7�5�6WDWXH�5RDG ����� 8QFRQWUROOHG )RRWSDWKV�JXLGLQJ�SHGHVWULDQ�WR�WKLV�FURVV�DUH�UHTXLUHG3'���%53�5RDG ���� 8QFRQWUROOHG )RRWSDWKV�JXLGLQJ�SHGHVWULDQ�WR�WKLV�FURVV�DUH�UHTXLUHG

��� 5DLOZD\�*DWH�&ORVXUH�6XUYH\
5DLO� OHYHO� FURVVLQJ� VXUYH\� ZDV� FRQGXFWHG� IRU� ��� KRXUV� DW� WKH� WKUHH� H[LVWLQJ� OHYHO�FURVVLQJV�DORQJ�WKH�SURMHFW�URDG��7KH�,5& ����������� µ*XLGHOLQHV�IRU�&RQWURO�RI�$FFHVV�RQ�+LJKZD\V¶��UHFRPPHQGV�SURYLVLRQ�RI�52%�DFURVV�H[LVWLQJ�UDLOZD\�FURVVLQJ�LI�SURGXFW�RI�$'7� �IDVW�PRYLQJ�YHKLFOHV��DQG� WKH�QXPEHU�RI� WUDLQV�SHU�GD\�H[FHHGV��������SHU�GD\�ZLWKLQ�WKH�QH[W���\HDUV��7KH�GDWD�DQDO\VLV�LV�SUHVHQWHG�EHORZ�LQ� 7DEOH������



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

7DEOH�������$VVHVVPHQW�RI�52%�5HTXLUHPHQW
/RFDWLRQ 7RWDO�'DLO\�7UDLQV

%DVH�\HDU��'DLO\�4XHXLQJ��0RWRULVHG�YHKLFOHV��
$YHUDJH�'DLO\�'HOD\V�9HK��PLQV�

7RWDO�'DLO\�9HKLFXODU�'HOD\V��9HK�KUV�*RRGV�6KHG�5DLOZD\�&DELQ �� ��� ��� ��*XQDGDO�&DELQ�&URVVLQJ��1XQQD�(OXUX�5RDG� �� ��� ��� ��0DGXUDQDJDU�&URVVLQJ��'XUJDSXUDP�0DGXUDQDJDU� �� ��� ��� ���1\QDYDUDP�&URVVLQJ��0LON�3URMHFW�1\QDYDUDP� �� ��� ��� ��
1RWH�
���7DNLQJ�LQWR�DFFRXQW�WKH�UDQGRP�DUULYDO�SDWWHUQ�RI�YHKLFOHV�RQ�DQ�DYHUDJH��DOO�YHKLFOHV�DUH�QRW�H[SHFWH G�WR�H[SHULHQFH�WRWDO�JDWH�FORVXUH�WLPH�GHOD\V��7KHUHIRUH�7RWDO�'DLO\�9HKLFXODU�'HOD\V�DUH�HVWLPDWHG�EDVHG�RQ�DVVXPSWLRQ�WKDW�IRU�HDFK�JDWH�FORVXUH��GHOD\V�SHU�YHKLFOHV�DUH�HTXLYDOHQW�WR�����RI�JDWH�FORVXUH�WLPH�

��� 3XEOLF�7UDQVSRUW�DQG�3DUD�7UDQVLW�&KDUDFWHULVWLFV
����� *HQHUDO

3XEOLF� 7UDQVSRUW� 6\VWHP� LV� RQH� RI� WKH� LPSRUWDQW� DQG� HVVHQWLDO� FRPSRQHQWV� RI� D�WUDQVSRUW�SODQ��,Q�WKH�SUHVHQW�VWXG\�SXEOLF�WUDQVSRUW��37���SDUD �WUDQVLW�RSHUDWRUV��,37��DQG�XVHUV� VXUYH\�ZDV� FDUULHG�RXW� WR�DVVHVV� WKHLU�QHHGV�� ,Q� DOO� ��� ,37�RSHUDWRUV�����SXEOLF�WUDQVSRUW�DQG�����SDUD �WUDQVLW�XVHUV�ZHUH�HQXPHUDWHG�LQ�WKH�VXUYH\��
����� ,37�� 2SHUDWRUV�&KDUDFWHULVWLFV

9HKLFOH�2ZQHUVKLS
2SHUDWRUV� RI� ��� $XWR� 5LFNVKDZ� ZHUH� LQWHUYLHZHG�� 7KH� IROORZLQJ� VHFWLRQV� EULHIO\�GHVFULEH�WKH�ILQG LQJV�RI�WKH�VWXG\��7KH�GLVWULEXWLRQ�RI�YHKLFOHV�E\�RZQHUVKLS�LV�JLYHQ�LQ�7DEOH������ 1HDUO\�����RI�$XWR�5LFNVKDZV�RSHUDWLQJ�LQ�WKH�VWXG\�DUHD�DUH�KLUHG�

7DEOH�������'LVWULEXWLRQ�RI�2SHUDWRUV�E\�2ZQHUVKLS
2ZQHUVKLS ��RI�$XWR�5LFNVKDZ�2SHUDWRUV2ZQHG ����+LUHG ����7RWDO �����6RXUFH��&(6�6XUYH\�����

<HDUV�RI�RSHUDWLRQ
0RVW�RI�WKH�RSHUDWRUV�LQ�WKH�VWXG\�DUHD�KDYH�DQ�H[SHULHQFH�RI�EHORZ����\HDUV�� 7DEOH�������0DMRULW\�EHORQJ�WR�WKH�FDWHJRU\�KDYLQJ�H[SHULHQFH�OHVV�WKDQ���\HDUV��



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

7DEOH�������'LVWULEXWLRQ�RI�2SHUDWRUV�E\�<HDUV�RI�2SHUDWLRQ
2SHUDWLQJ�([SHULHQFH�<HDUV� ��RI�$XWR�5LFNVKDZ�2ZQHU

��� ������± �� �������± �� ������± �� ���!��� ���7RWDO ���6RXUFH��&(6�6XUYH\�����)OHHW�VL]H
0D[LPXP�RSHUDWRUV���������KDYH�RQO\�RQH�YHKLFOH�� 7DEOH������

7DEOH�������'LVWULEXWLRQ�RI�)OHHW�6L]H
)OHHW�6L]H ��RI�)OHHW� ����� ���� ���!� ���7RWDO �����6RXUFH��&(6�6XUYH\�����

3HULRG�RI�2SHUDWLRQ
$ERXW�����RI�RSHUDWRUV�RS HUDWH�EHWZHHQ����WR����KRXUV�GD\�
'DLO\�$YHUDJH�.LORPHWHUV�2SHUDWHG�
$ERXW�������RI� WKH� ,37�RSHUDWRUV�RSHUDWH� OHVV� WKDQ����NP�GD\� IROORZHG�E\��������ZKR� RSHUDWH� EHWZHHQ� �� ����� NP� SHU� GD\�7DEOH� ������� 2Q� DQ� DYHUDJH�� D� $XWR�5LFNVKDZ�RSHUDWHV������NP�GD\�

7DEOH�������'LVWULEXWLRQ�RI�9HKLFOHV�E\�$YHUDJH�.LORPHWHUV�2SHUDWHG�SHU�GD\
2SHUDWHG�.PV�GD\ ��RI�'LVWULEXWLRQ��� ���������� ����������� ���!��� ���7RWDO �����$YHUDJH�NP�GD\ ����6RXUFH��&(6�6XUYH\�����



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

1XPEHU�RI�7ULSV�3HUIRUPHG�GDLO\
$ERXW������SHUFHQW�RI�,37�RSHUDWRUV�SHUIRUP�PRUH�WKDQ����WULSV�GD\� 7DEOH��������2Q�DQ�DYHUDJH�$XWR�5LFNVKDZV�RSHUDWH����WULSV�SHU�GD\�

7DEOH��������'LVWULEXWLRQ�RI�2SHUDWRUV�$YHUDJH�1R��RI�7ULSV
$YHUDJH�1R��RI�7ULSV ��RI�7ULSV�� ����²� �����²�� ����!�� ����7RWDO �����$YHUDJH�7ULSV�GD\ �����6RXUFH��&(6�6XUYH\�����

2SHUDWLQJ�&RVW�SHU�GD\�
7KH�RSHUDWLQJ�FRVW�RI�DXWR �ULFNVKDZ�E\�FRVW�FRPSRQHQWV�DUH�SUHVHQWHG�DUH�JLYHQ�EHORZ�

2SHUDWLQJ�&RVWV�E\�&RPSRQHQWV
2SHUDWLRQ &RVW�3HU�'D\��5V��

$YHUDJH�5HQW�&RVW ������
$YHUDJH�)XHO�&RVW ������
$YHUDJH�0DLQWHQDQFH�&RVW ����6RXUFH��&(6�6XUYH\�����

����� 3XEOLF�7UDQVSRUW�8VHU�&KDUDFWHULVWLFV��37�
$� 8VHU� VXUYH\� FRYHULQJ� ���� XVHUV� RI� 37� V\VWHP� ZDV� FRQGXFWHG� WR� DVVHVV� WKHLU�FKDUDFWHULVWLFV��7KHVH�DUH�SUHVHQ WHG�EHORZ�
$JH�
0D[LPXP� XVHUV� �������� OLH� LQ� WKH� DJH� JURXS� �� ���� \HDUV� IROORZHG� E\� �� ���� \HDUV��������$ERXW������VKDUH�RI�XVHUV�DUH� LQ� WKH�DJH�JURXS� � OHVV�WKDQ����\HDUV� �7DEOH�������



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

7DEOH�������'LVWULEXWLRQ�RI�37�8VVHUV�E\�$JH
$JH�<HDUV� ���� ��������� ��������� ��������� ���!�� ���7RWDO �����6RXUFH��&(6�6XUYH\�����

(GXFDWLRQ
0DMRULW\� RI� WKH� XVHUV� KDYH� JUDGXDWH� OHYHO� HGXFDWLRQ� �������� IROORZHG� E\�PLGGOH�LQWHUPHGLDWH�OHYHO���������7KH�GLVWULEXWLRQ�RI�XVHUV�E\�WKH�OHYHO�RI�HGXFDWLRQ LV�SUHVHQWHG�LQ�7DEOH������

7DEOH�������'LVWULEXWLRQ�RI�37�XVHUV�E\�(GXFDWLRQ
(GXFDWLRQDO�4XDOLILFDWLRQ ��,OOLWHUDWH ����3ULPDU\ ���0LGGOH�,QWHUPHGLDWH ����*UDGXDWH ����3RVW�*UDGXDWH�	�$ERYH ����3URIHVVLRQDO ���7RWDO �����6RXUFH��&(6�6XUYH\�����

,QFRPH�
1HDUO\� ���� RI� 37� XVHUV� ZHUH� QRW� HDUQLQJ� DQ\� LQFRPH� � 7DEOH� ������� 7KH� DYHUDJH�PRQWKO\�LQFRPH�LV�5V�������XVHU�

7DEOH�������'LVWULEXWLRQ�RI�37�8VHUV�E\�,QFRPH
,QFRPH�5DQJH��5V�LQ�PRQWK�� 3HUFHQWDJH�1RQ�HDUQLQJ ����!���� ��������± ���� ��������� ���� ���������� ���� ��������� ����� ���������± ����� ���!������ ���7RWDO �����6RXUFH��&(6�6XUYH\�����



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

7ULS�&KDUDFWHULVWLFV
7KH�DYHUDJH�WULS�FKDUDFWHULVWLFV�RI�WKH�XVHUV�DUH���WULS� OHQJWK� � ���NP��WUDYHO�WLPH����PLQXWHV��WULS��FRVW��5V�����DQG�PRQWKO\�H[SHQGLWXUH�RQ�WUDYHO� � 5V������
3XUSRVH�RI�7UDYHO
7KH�WKUHH�PDMRU�SXUSRVHV�RI�WUDYHO�RI�WKH�XVHUV�DUH�ZRUN����������HGXFDWLRQ���������DQG�UHOLJLRXV�WULSV����������7DEOH�������

7DEOH�������3XUSRVH�ZLVH�'LVWULEXWLRQ�RI�,37�8VHUV
3XUSRVH 3HUFHQWDJH�:RUN ����%XVLQHVV ���(GXFDWLRQ ����6RFLDO ���6KRSSLQJ ���5HFUHDWLRQ�7RXULVP ���5HOLJLRXV ���0HGLFDO ���5HWXUQ�+RPH ����7RWDO �����6RXUFH��&(6�6XUYH\�����

����� ,QWHUPHGLDWH�3XEOLF�7UDQVSRUW�8VHU�&KDUDFWHULVWLFV �,37�
$�8VHU�VXUYH\�FRYHULQJ�RI�����XVHUV�RI�,37�V\VWHP�ZDV�FRQGXFWHG�WR�DVVHVV�WKHLU�FKDUDFWHULVWLFV��7KHVH�DUH�SUHVHQWHG�EHORZ�
$JH
0D[LPXP�XVHUV�������OLH�LQ�WKH�DJH�JURXS��� ����\HDUV�IROORZHG�E\��� ����\HDUV��������7DEOH�������

7DEOH�������'LVWULEXWLRQ�RI�,37�8VHUV�E\�$JH
$JH�<HDUV� 3HUFHQWDJH���� ��������� ��������� ��������� ����!�� ���7RWDO �����6RXUFH��&(6�6XUYH\�����



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

(GXFDWLRQ
0DMRULW\� RI� WKH� XVHUV� KDYH� JUDGXDWH� OHYHO� RI� HGXFDWLRQ� �������� IROORZHG� E\�PLGGOH�LQWHUPHGLDWH� OH YHO� �������� 7KH� GLVWULEXWLRQ� RI� XVHUV� E\� OHYHO� RI� HGXFDWLRQ� LV�SUHVHQWHG�LQ�7DEOH������

7DEOH�������'LVWULEXWLRQ�RI�,37�XVHUV�E\�(GXFDWLRQ
(GXFDWLRQDO�4XDOLILFDWLRQ ��,OOLWHUDWH ���3ULPDU\ ���0LGGOH�,QWHUPHGLDWH ����*UDGXDWH ����3RVW�*UDGXDWH�	 $ERYH ����3URIHVVLRQDO ���7RWDO �����6RXUFH��&(6�6XUYH\�����

,QFRPH��
0DMRULW\�RI�WKH�XVHUV�������EHORQJ�WR�QRQ �HDUQLQJ�FDWHJRU\�ZKLFK�LV�ODUJHO\�GXH�WR�WKH�IDFW� WKDW�QHDUO\�����RI�WKH�XVHUV�FRPSULVH�RI�VWXGHQWV��KRXVHZLYHV�DQG�XQHPSOR\HG��7DEOH��������7KH�DYHUDJH�PRQWKO\�LQFRPH�LV�5V������XVHU�

7DEOH�������'LVWULEXWLRQ�RI�,37�8VHUV�E\�,QFRPH
,QFRPH��5V���0RQWK� 3HUFHQWDJH�1R�HDUQLQJ ����!���� ��������� ���� ���������� ���� ���������� ���� ���������� ����� ���������� ����� ���!������ ���7RWDO �����6RXUFH��&(6�6XUYH\�����

7ULS�&KDUDFWHULVWLFV�
7KH�DYHUDJH�WULS�FKDUDFWHULVWLFV�RI�WKH�XVHUV�DUH�WULS�OHQJWK� � ����NP��WUDYHO�WLPH� � ���PLQXWHV��WULS��FRVW� � 5V������DQG�PRQWKO\�H[SHQGLWXUH�RQ�WUDYHO�5V���������



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF

3XUSRVH�RI�7UDYHO
7KH� WKUHH�PDMRU� SXUSRVHV� RI� WUDYHO� RI� WKH� XVHUV� DUH� HGXFDWLRQ� �������ZRUN� �������VRFLDO�������DQG�EXVLQHVV���������5HFUHDWLRQ�7RXULVXP�5HOLJLRXV�WULSV�DOVR�DFFRXQW�IRU�������7DEOH�������

7DEOH�������3XUSRVH�ZLVH�'LVWULEXWLRQ�RI�,37�8VHUV
3XUSRVH 3HUFHQWDJH�:RUN ����%XVLQHVV ���(GXFDWLRQ ����6RFLDO ����6KRSSLQJ ���5HFUHDWLRQ�7RXULVP ���5HOLJLRXV ���0HGLFDO ���7RWDO �����6RXUFH��&(6�6XUYH\���������� 3UREOHPV�	�,VVXHV

7KH�SUREOHPV��LVVXHV�DQG�RSLQLRQ�DERXW�H[LVWLQJ�WUDQVSRUW�V\VWHP�RI�WK H�9LMD\DZDGD�FLW\�DV�SHUFLHYHG�DQG�JUDGHG�E\�WKH�XVHUV�RSHUDWRUV�DUH�SUHVHQWHG�EHORZ�
x *UDGLQJ�RI�WKH�SUREOHPV�DQG�LVVXHV�

2UGHU�RI�,PSRUWDQFH3UREOHPV�	�,VVXHV � � � � � 7RWDO
1R�GHILQHG�7HUPLQDOV�6WRSSLQJ�SRLQWV ���� ���� ���� ���� ���� �����/LPLWHG�3DVVHQJHUV�&XVWRPHUV ���� ���� ���� ���� ��� �����(PSW\�2SHUDWLRQV ���� ���� ���� ���� ���� �����+LJK�2SHUDWLRQ�DQG�0DLQWHQDQFH�&RVW ��� ���� ���� ���� ���� �����+LJK�5DWLRQDO�&KDUJHV ���� ��� ��� ���� ���� �����

x 2SLQLRQ�DERXW�H[LVWLQJ�WUDQVSRUW V\VWHP �����RI�2SLQLRQ2SLQLRQ *RRG $YHUDJH %DG7RZQ�5RDG�1HWZRUN�6\VWHP ���� ���� ���7UDIILF�0DQDJHPHQW�	�(QIRUFHPHQW ��� ���� ����
x $OO�WKH�XVHUV�RSHUDWRUV�KDYH�RSLQHG�WKDW�WKH�TXDOLW\�RI�WKH�H[LVWLQJ�5RDG�QHWZRUN�V\VWHP�LQ�WKH�FLW\�LV�³�$YHUDJH´ �



3URMHFW� &RPSUHKHQVLYH�7UDIILF�DQG�7UDQVSRUWDWLRQ�6WXG\�IRU�9LMD\DZDGD�&LW\� 6KHHW��� RI���'RFXPHQW����������77�5HS����&KDS��� 'DWH��1RYHPEHU������7UDQVSRUWDWLRQ�6\VWHP�DQG�7UDIILF�&KDUDFWHULVWLFV 5HYLVLRQ��5�

&RQVXOWLQJ�(QJLQHHULQJ�VHUYLFHV��,QGLD��3ULYDWH�/LPLWHG ,QWHULP�5HSRUW??&HV�GHO�SF����?G?�3URMHFWV���?&776B9LMD\DZDGD?5HSRUWV?,QWHULP�5HSRUW��?&KDSWHUV�)LQDO?FKDSWHU���15I�GRF
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