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/DQG� LV� RQH� RI WKH� HFRQRPLF� HQWLWLHV� WKDW� FDQ� QRW� EH� UH�SURGXFHG�� 'XH� WR� ODFN� RI�UHVRXUFHV� LW� LV� DOVR� YHU\� YDOXDEOH� LQYHVWPHQW� WRRO� DPRQJ� WKH� RWKHUV�� (VSHFLDOO\� LQ�XUEDQ�DUHDV��SRSXODWLRQ�LV�JURZLQJ�UDSLGO\�RQ�WKH�RWKHU�KDQG�SDUFHO�EDVHG�ODQG�FDQ�QRW�EH�DYDLODEOH�IRU�SODQQLQJ�DQG�VHWWOHPHQW��$V�D�UHVXOW�ODQG�YDOXDWLRQV�DUH�JRLQJ�XS�TXLFNO\���7KLV�LQFUHDVH�LV�QRW�UHIOHFWHG�WR�ODQG�WD[DWLRQ�SURFHVV�LQ�PDQ\�WLPHV�EHFDXVH�ZKLOH� ODQG�YDOXHV�DUH�FKDQJLQJ� LW� LV�QRW�DVVXPHG�VXFK�DV� WDQJLEOH�EHQHILWV�E\� ORFDO�ERGLHV���(VSHFLDOO\�LQ�WKH�GHYHORSHG�FRXQWULHV�ZKHQ�SURSHUW\�RZQHUV�XVH�DQG�JHW�VXFK�HFRQRPLF�EHQHILWV�IURP�WKHLU�ODQG��JRYHUQPHQW�KDV�ULJKW�WR�FROOHFW�ODQG�GHYHORSPHQW�WD[�� ,Q� 7XUNH\�� KRZHYHU�� ORFDO� JRYHUQPHQW� FROOHFWV� ODQG� WD[� ZKLFK� LV� WKH� PRVW�LPSRUWDQW� UHVRXUFH� IRU� WKH� ORFDO� DXWKRULW\¶V� EXGJHW�� 7XUNH\� KDV� WKH� 5HDO� (VWDWH�7D[DWLRQ� 6\VWHP� EXW� LQ� SUDFWLFH� WKHUH� DUH� PDQ\� LVVXHV� ZKLFK� DUH� HFRQRPLFDO��WHFKQLFDO� DQG� OHJDO�� ,Q� WKLV� SDSHU�� RQ� WKH� (XURSHDQ�&RPPLQXWH� ZD\� ODQG� WD[DWLRQ�V\VWHP� LQ�7XUNH\�ZLOO�EH� UHYLHZHG��7KH�QHZ� ODQG�YDOXDWLRQ�DQG� WD[DWLRQ�QRUPV�ZLOO�DOVR�EH�EULQJ�XS�UHODWLQJ�WR�XVH�RI�WKH�VSDWLDO�LQIRUPDWLRQ�WHFKQRORJ\�VXFK�DV�*,6�

�� :+$7�5($/�(67$7(�0($16�2)�3(23/("
5HDO� HVWDWH� LQYHVWPHQW� LV� D� NLQG� RI� PRQH\� VDYLQJ� SURFHVV� SDUWLFXODUO\� LQ� WKH� KLJK� LQIODWLRQ� H[LVW�FRXQWULHV� VXFK�DV�7XUNH\��+RZHYHU��RZQLQJ�SURSHUW\�SURYLGHV� DQ� LQFHQWLYH� IRU� VHOI�FRQILGHQFH�DQG�HFRQRPLF�VRFLDO� SRZHU� WR� SHRSOH� EXW� LQ� UHDOLW\� LW� LV� D� FDSLWDO� YDOXH�� $W� WKH� VDPH� WLPH� LW� KDV� DQ�LPSRUWDQW�UROH�RQ�HFRQRPLFDO�OLIH�DV�SXUFKDVH�VDOHV��ORDQ�JXDUDQWHH DQG�PRUWJDJH�DSSOLFDWLRQ�
:KHQ�SHRSOH�RZQHG�ODQG��WKH\�QRW�RQO\�KDYH�SURSHUW\�LWVHOI� WKH\�DOVR�JHW�EHQHILWV�IURP�QHDU�SXEOLF�VHUYLFHV��7KHVH�HIIHFWV�DOVR�JLYH�VRPH�H[WUD�HFRQRPLFDO�DWWUDFWLRQV�WR�ODQG��$V�D�UHVXOW�LQ�UHDO�HVWDWH�PDUNHW�WKLV�FDQ�EH�VKRZQ�XS�YHU\�FOHDUO\�D�SULFH�LV�GHFLGHG��%HFDXVH�RI�VXFK�SXEOLF�HIIHFWV�ODQG�WD[HV�PD\�DVVHVVHG�PRUH�FRQVLGHUDEOH�LQ�WKDW�ZD\��7KLV�NLQG�RI�WD[�LV�QDPHG�DV�ODQG�YDOXDWLRQ�ZKLFK�KDV�EHHQ�SDLG�E\� ODQGRZQHUV� LQ� HDFK�\HDU��7KH�SUREOHP� LQ� WKLV� VWDJH� LV� WR� ILQG�RXW�ZKDW�SXEOLF�HIIHFWV�VKRXOG�EH�FRQVLGHUHG�WR�ODQG�WD[DWLRQ�SURFHVV��,Q�7XUNH\��LW�LV�D�GLIILFXOW�SURFHGXUH�WR�GHWHUPLQH�D�XQLW�YDOXH� RQ� D� ODQG� SDUFHO� OHYHO�� 7KHUHIRUH�� UDWKHU� WKHQ� DQ� LQGLYLGXDO� SDUFHO� OHYHO�� ODQG� WD[� UDWHV� DUH�GHFLGHG� RQ� D� UHJLRQDO� VXFK� DV� D QHLJKERXU� RU� D� VWUHHW� OHYHO�� 7KLV� DSSURDFK� LV� RI� FRXUVH� LV� QRW� DQ�HTXLWDEOH�WR�ODQGRZQHU��
������� %$&.*5281'�2)�7+(�/$1'�7$;$7,21�352&(66�,1�785.(<
/DQG�WD[HV�DUH�SUREDEO\�WKH�ROGHVW�IRUP�RI�D�WD[DWLRQ�V\VWHP��7KH�GHYHORSPHQW�RI�HIIHFWLYH�ODQG�WD[HV�EHJDQ� ZLWK� WKH� HQODUJHPHQW� RI� DGPLQLVWUDWLYH� DQG� DVVHVVPHQW� WHFKQLTXHV�� SDUWLFXODUO\� XQGHU� WKH�PRGHUQ�FDGDVWUDO�V\VWHPV��/DQG�WD[DWLRQ�KDG�D�ORQJ�ZD\�WKURXJK�D�SHULRG�RI�GLIIHUHQW�VWDJHV��)LUVWO\��UHDO�HVWDWH�WD[�ZDV�FDUULHG�RXW�DV�SURSHUW\�WD[�WKHQ�LW�FRXOG EH�UHYHQXH�WD[�DQG�H[SHQVH�WD[��1RZDGD\V��UHDO�HVWDWH� WD[� OHVV�LPSRUWDQW�WKDQ�WKH�UHYHQXH�WD[�LQ�WRWDOO\��/DQG�UHODWHG�WD[HV�DUH�FROOHFWHG�E\�WKH�ORFDO�DXWKRULWLHV�ZKLFK�XQGHU�WKH�VXSHUYLVLRQ�RI�WKH�0LQLVWU\�RI�)LQDQFH�IURP������WR�������7RGD\�WKLV�UHVSRQVLELOLW\�KDV�EHHQ�SDVVHG�WR�PXQLFLSDOLWLHV�LQFOXGLQJ�ODQG�DVVHVVPHQWV�DQG�FROOHFWLRQ�RI�WD[��
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,Q�WKH�SHULRG�RI�2WWRPDQ�WLPH��WKHUH�ZDV�D�UXUDO�WD[�FDOOHG�³|ú�U´�ZKLFK�KDV�D�UDQJH�RI�PD[LPXP�����JURVV� RI� \LHOG� >&LQ�� ����@�� ,Q� ����� WKH� |ú�U� ZDV� DEURJDWHG� E\ WKH� *UDQG� $VVHPEO\� RI� 7XUNH\��7%00���8S�WR�������WD[�UDWHV�RQ�ODQG�ZHUH�FKDQJHG�LQFUHDVLQJO\��0RUH�HIIHFWLYH�WD[DWLRQ�LV�VWDUWHG�E\�WKH�/DZ�RI�/DQG�7D[DWLRQ�LQ�������7KH�PDLQ�FKDQJH�E\�WKLV�ODZ�LV�WR�GHFODUDWLRQ�RI�ODQG�RZQHUV�VKRXOG�EH�FRQVLGHUHG�UDWKHU�WKDQ�UHJLVWUDWLRQ�RI�ODQG�YDOXH�E\�WD[�FROOHFWRUV��
/DQG�YDOXH�WD[HV�LQ�7XUNH\�QRZ�DUH�RQH�RI�WKH�PDLQ�VRXUFHV�RI�JRYHUQPHQWDO�UHYHQXH�IRU�FHQWUDO�DQG�ORFDO� JRYHUQPHQWV�� 0DQ\� UHDO� HVWDWH� WD[HV� DUH� FROOHFWHG� E\� PXQLFLSDOLW\� LQ� RUGHU� WR� PDNH� ORFDO�LQYHVWPHQWV�DQG�SURYLGH�SHRSOH�QHHG�VXFK�DV� LQIUDVWUXFWXUH�DQG�]RQLQJ�GHYHOHRSPHQW��%HFDXVH�UHDO�HVWDWH�QHFHVVLWLHV�DUH�VHUYHG�E\�PXQLFLSDOLW\�VR�LW�QHHGHG�V\VWHPDWLF�UHYHQXH��
,Q� FXUUHQW� ODQG� YDOXDWLRQ� V\VWHP�� WKH� DVVHVVPHQW� FRPPLVVLRQ� LQFOXGHV� D� UHSUHVHQWDWLYH� IURP�PXQLFLSDOLW\�� D� ODQG� WLWOH� RIILFHU�� DQG� D� ORFDO� EXVLQHVV� FKDPEHU� PHPEHU�� DQG� WKH� KHDG� RI�QHLJKERXUKRRG��6R�WKHUH�DUH�QR�VWDQGDUGV�IRU�WKH�FRPPLVVLRQ��$FFRUGLQJ�WR�HFRQRPLFDO�VLWXDWLRQ�RQ�WLPH��D�OLPLWHG�XQLW�YDOXHV�RQ�VWUHHW�RU�D�UHJLRQDO�OHYHO�KDYH�EHHQ�GHFLGHG�DQG�SXEOLVKHG��%XW�WKH�UHVXOW�LQ�PDQ\�FDVHV�KDV�FRQVLGHUDEOH�GLIIHUHQFHV��,Q�WKH�IROORZLQJ�WDEOH�ODQG�XQLW�YDOXHV�IRU�WKH�VDPH�ODQG�SDUFHOV�DUH�VKRZQ�

7DEOH����8QLW�YDOXH�GLIIHUHQFHV�IRU�WKH�VDPH�ODQG�SDUFHOV�>8]XQ������@

��� $�&217(0325$5<�/$1'�9$/8$7,21�6<67(0
/DQG�SDUFHO� LV� WKH�EDVH�REMHFWLYH�RI�D� ODQG�YDOXDWLRQ�V\VWHP��7KHUHIRUH�� ODQG� WD[HV�SD\HUV�DQG� ODQG�UHJLVWHU� VKRXOG� EH� OLQNHG� LQ� D� ODQG� LQIRUPDWLRQ� V\VWHP� FRQWH[W�� %\� XVLQJ� VXFK� GDWDEDVH� ODQG� WD[�LOOHJDOLWLHV�ZLOO�EH�UHGXFHG��7KLV�GDWDEDVH�KDV�WR�FRQWURO�ODQG�YDOXHV�WUDQVDFWLRQV�E\�D�*,6�V\VWHP��6R��HDFK�LQGLYLGXDO�ODQG�SDUFHO�YDOXH�ZLOO�EH�DVVHVVHG�LQ�LWV�ZD\��5DWKHU�WKDQ�GHFODUDWLRQ�RI�ODQG�XQLW�YDOXH�E\� WKH�RZQHUV�� WRWDO�YDOXH�RI� ODQG�SDUFHO�FDQ�HDVLO\�EH�GHWHUPLQHG�E\�D�*,6�EDVHG�V\VWHP�>1LúDQFÕ��<RPUDOÕR÷OX� ����@��6R�RZQHUV�ZLOO�NQRZ�KRZ�PXFK�WKH\�ZLOO�SD\��7KH�LPSRUWDQFH�KHUH�LV�WR�GHFLGH�WKH�WD[�UDWHV�RQO\�ZLWK�UHVSHFW�WR�PDUNHW�SULFHV�RI�ODQGV�
,Q�VXFK�V\VWHP�WKHUH�DUH�WZR�PDLQ�LQVWLWXWLRQV�ZKLFK�ZLOO�KDYH�JUHDW�UHVSRQVLELOLWLHV��7KHVH�DUH�ORFDO�ODQG�WLWOH�RIILFHV�DQG�WKH�RWKHU�LV�WR�PXQLFLSDOLW\�LWVHOI��/DQG�WLWOH�RIILFH�KDV�UHVSRQVLELOLW\�WR�IROORZ�DQG� WDNH� FDUH� RI� ODQG� WUDQVDFWLRQ�� ODQG� RZQHUVKLS� LQIRUPDWLRQ�� DQG� RWKHU� ODQG� UHODWHG� UHJLVWHUHG�SURSHUW\� ULJKWV�� ,Q RWKHU�ZRUG�� ODQG� WLWOH�RIILFH�KDV� WDEXODU�GDWD�RQ� ODQG�SDUFHOV��2Q�WKH�RWKHU�KDQG��PXQLFLSDOLW\�KDV�UHVSRQVLELOLW\�WR�SURYLGH�EDVLF�VHUYLFHV�WR�ODQG�SDUFHOV�VXFK�DV�]RQLQJ��LQIUDVWUXFWXUH�DQG�RWKHU�VRFLDO� IDFWV��6R��PXQLFLSDOLW\�KDV�JUDSKLFDO� LQIRUPDWLRQ�RI� ODQG�SDUFHOV��7KHVH�WZR�SXEOLF�LQVWLWXWLRQV�VKRXOG� OLQN�ERWK� WKHLU� WDEXODU�DQG�JUDSKLFDO� LQIRUPDWLRQ� WR�XVH�DQG�KDYLQJ�D�ZHOO�EDVHG�ODQG�WD[DWLRQ�V\VWHPV��)LJXUH����

9DOXDWLRQ�DSSURDFKHV � � �8QLW�ODQG�WD[�YDOXH� ������ ������ ������8QLW�YDOXH�GHWHUPLQHG�IRU�QDWLRQDOL]DWLRQ �������� ������ ������8QLW�9DOXH�GHWHUPLQHG�E\�WD[�FRPPLVVLRQ �������� ������ ������8QLW�9DOXH�GHWHUPLQHU�E\�WULDO ��������� �������� ��������
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)LJXUH����$�IUDPHZRUN�IRU�DFWLYH�ODQG�WD[DWLRQ�V\VWHPV
��� &21&/86,216
,Q� 7XUNH\�� ODQG� WD[DWLRQ� SURFHVV� VWLOO� KDV� PDQ\� FRQVLGHUDEOH� LVVXHV�� /DQG� DVVHVVPHQW� DQG� WD[�FROOHFWLRQ�DUH�GLIILFXOW�WDVN�LQ�GXH�WR�ODFN�RI�LQIRUPDWLRQ��:KLOH�ODQG�SURSHUW\�LQIRUPDWLRQ�LV�KHOG�E\�ODQG�WLWOH�DQG�FDGDVWUH�RIILFHV��PXQLFLSDOLWLHV�FDQ�QRW�G\QDPLFDOO\�FKHFN�ODQG�FKDQJHV�MXVW�RQ�WLPH��6R��D�FRQQHFWLRQ�EHWZHHQ�WZR�RUJDQL]DWLRQV�VKRXOG�EH�SURYLGHG�YLD�XVLQJ�LQIRUPDWLRQ�WHFKQRORJ\��,Q�RUGHU�WR�SURYLGH� WKLV�� LQ�ERWK�RUJDQL]DWLRQ�*,6�FDQ�EH� WDNHQ� LQWR� DFFRXQW��/DQG�YDOXHV�KDYH� WR�DVVHVV�E\�SURIHVVLRQV�E\�*,6�WHFKQLTXHV�WRR��,Q�WD[DWLRQ�SURFHVV��UHDO�EX\LQJ�VHOOLQJ�SULFHV�VKRXOG�EH�NQRZQ�E\�ORFDO�DXWKRULWLHV��WD[�UDWHV�WKHQ�KDYH�WR�EH�GHFUHDVHG�LQ�RUGHU�WR�FROOHFW�PHDQLQJIXO�WD[�UHYHQXH��

5()(5(1&(6
&LQ��+���³2VPDQOÕ�7RSUDN�'�]HQL�YH�%X�'�]HQLQ�%R]XOPDVÕ´��%R÷D]LFL�<D\ÕQODUÕ��øVWDQEXO��������8]XQ��%���³dHYUH�<ROX�0�ONL\HW�øOLúNLOHULQLQ�øPDU�+DNODUÕ�$oÕVÕQGDQ�øQFHOHQPHVL�YH�$UD]L�'�]HQOHPHVL�<DNODúÕPÕ\OD�%LU�0RGHO�gQHULVL´��3K'�7KHVLV��.DUDGHQL]�7HFKQLFDO�8QLYHUVLW\�*UDGXDWH�VFKRRO�RI�1DWXUDO�DQG�$SSOLHG�6FLHQFHV��7UDE]RQ��������1LúDQFÕ��5���<RPUDOÕR÷OX��7���³8\GX�*|U�QW�OHUL�YH�&R÷UDIL�%LOJL�6LVWHPOHUL�7DNQLNOHUL�LOH�7DúÕQPD]�'H÷HU�+DULWDODUÕQÕQ�2OXúWXUXOPDVÕ��øVWDQEXO�+DOLo�gUQH÷L�´�����(65,�	�(UGDV�8VHUV�FRQIHUHQFHV��$QNDUD��������
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