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*HRJUDSKLFDO� ,QIRUPDWLRQ� 6\VWHPV� �*,6�� FDQ� EH� GHILQHG� DV� DQ� RUJDQL]HG� FROOHFWLRQ� RI� FRPSXWHU�KDUGZDUH�� VRIWZDUH�� JHRJUDSKLF� GDWD�� DQG� SHUVRQQHO� GHVLJQHG� WR� HIILFLHQWO\� FDSWXUH�� VWRUH�� XSGDWH��PDQLSXODWH�� DQDO\]H�� DQG� GLVSOD\� DOO� IRUPV� RI� JHRJUDSKLFDOO\� UHIHUHQFHG� LQIRUPDWLRQ� ><RPUDOÕR÷OX������@�� ,W� PDQDJHV� FHQVXV� GDWD�� ]RQLQJ� DQG� WD[� DVVHVVPHQW� PDSV�� GLJLWDO� DHULDO� SKRWRJUDSKV�� DQG�VDWHOOLWH�LPDJHV��SURYLGLQJ�SXEOLF�DFFHVV WR�LQIRUPDWLRQ�WKDW�SUHYLRXVO\�ZDV�GLIILFXOW�WR�XVH��*,6�DOVR�SURYLGHV� WRROV�IRU�H[SORULQJ� LQIRUPDWLRQ� WKURXJK�PDSV�DQG� LPDJHV��KHOSLQJ�LQTXLVLWLYH�PLQGV�WR�VHH�WKLQJV�LQ�D�QHZ�ZD\��%HFDXVH�RI�*,6�LV�YHU\�LPSRUWDQW�FRQFHSW�IRU�WRGD\¶V�ZRUOG�LW�VHHPV�WR�EH DERXW���PLOOLRQ�*,6�XVHUV�DW�SUHVHQW�
1RW� RQO\� LQ� WKH� ZRUOG� EXW� DOVR� LQ� 7XUNH\�� WKH� LPSRUWDQFH� RI� *,6� KDV� EHHQ� UHDOL]HG� E\� PDQ\�JRYHUQPHQW�DQG�QRQ�JRYHUQPHQW�LQVWLWXWLRQV��(VSHFLDOO\�DIWHU�����¶V��PDQ\�*,6�UHODWHG�GHYHORSPHQWV�KDYH� EHHQ� GRQH� LQ� WKH� FRXQWU\�� $W� WKH� EHJLQQLQJ� D� IHZ� SXEOLF� SURMHFWV� KDV� EHHQ� FDPH� RXW� E\� WKH�*HQHUDO� &RPPDQG� RI� 0DSSLQJ� IRU� SURGXFLQJ� GLJLWDO� PDSV� IRU� DUP\� IRUFHV� DLPV�� %HVLGHV�� VRPH�XQLYHUVLWLHV�DOVR�VWDUWHG�WR�*,6�UHODWHG�UHVHDUFKHV�DW�JUDGXDWH�OHYHO�LQ�RUGHU�WR�H[SORUH�*,6�DELOLWLHV�LQ�FRXQWU\ZLGH�� 7KH� ILUVW� QDWLRQDO� V\PSRVLXP� RQ� *,6� KDV� EHHQ� KHOG� LQ� ������ DQG� ZKHQ� XQLYHUVLWLHV�SLRQHHUHG�WR�XVH�DQG�WDON�RQ�*,6�LW�LV�UHFRJQL]HG�E\�SXEOLF�ERGLHV�WKDW�*,6�LV�D�SRZHUIXO�LQIRUPDWLRQ�V\VWHP��
6LQFH��PDQ\�*,6�UHODWHG�DFWLYLWLHV�DUH�JRLQJ�DURXQG�RQ�7XUNH\�LQ�SXEOLF�DQG�SULYDWH�VHFWRUV��%HVLGHV�VRPH�QDWLRQDO�*,6�EDVHG�SURMHFWV��ORFDO�DXWKRULWLHV�DUH�PRVWO\�WU\LQJ�WR�XVH�LW�IRU�RUJDQL]LQJ�DQG�WDNLQJ�FDUH� RI� WKHLU� VSDWLDO� GDWD� LQ� RUGHU� WR� FROOHFW� WD[�� LQVSHFWLQJ� XUEDQL]DWLRQ� DQG� WR� PDNH� D� G\QDPLF�SODQQLQJ�SURFHVV�DYDLODEOH�DV�ZHOO��%XW�DW�WKLV�PRPHQW�DW�WKH�QDWLRQDO�OHYHO��WKHUH�LV�QRW�DQ\�VWDQGDUG�DFFHSWHG�RIILFLDOO\�IRU�*,6�WHUPLQRORJ\��*,6�IHDWXUH�DQG�DWWULEXWH�FRGLQJ��*,6�GDWD�H[FKDQJHV�DV�ZHOO��$V�D�UHVXOW��HYHQ�D�UDSLG�GHYHORSPHQW�RQJRLQJ�IRU�*,6�XVH��FRPSOH[LW\�DQG�PLVXVH�RI�GDWD�VWLOO�H[LVW��6R��LQ�JHQHUDOO\��7XUNH\�KDV�D�JUHDW�SRWHQWLDO�IRU�*,6�KDUGZDUH�DQG�VRIWZDUH�YHQGRUV��GDWD�SURGXFHUV�DQG�XVHUV��%XW�WKHUH�LV�DOVR�D�FRQVLGHUDEOH�GLVWLQFWLRQ�EHWZHHQ�WKH�SXEOLF�DQG�SULYDWH�VHFWRUV LQ�WHUPV�RI�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�XVH�RI�*,6�WHFKQRORJ\��
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%HFDXVH� RI� QRQ�DYDLODELOLW\� RI� GDWD�� LW� LV� QRW� HDV\� WR� FODVVLI\� *,6� DFWLYLWLHV� XQGHU� D� VWDQGDUGL]HG�FRQWHQW�EXW�LW�FDQ�EH�SXW�XQGHU�WKUHH�PDLQ�VXEMHFWV��7KHVH�DUH�SXEOLF��SULYDWH DQG�HGXFDWLRQ VHFWRUV��
��� *,6�LQ�3XEOLF�6HFWRU
$V�PHQWLRQHG�EHIRUH��SXEOLF�VHFWRU�FDQ�EH�DFFHSWHG�DV�WKH�OHDGHU�RI�*,6�DFWLYLWLHV�LQ�7XUNH\��$V�LW�KDV�EHHQ�WKRXJKW�LQ�PDQ\�RWKHU�FRXQWULHV��LQ�7XUNH\��QDWLRQDO�VHFXULW\�LQIRUPDWLRQ�LV�LPSRUWDQW�DQG�PRUH�FRQVLGHUDEOH�WKDQ�WKH�RWKHUV��7KHUHIRUH��WKH�DUP\�IRUFHV�DUH�WKH�ILUVW�XVHU�RI�*,6��2Q�WKH�RWKHU�KDQG�7XUNLVK�ODQG�UHJLVWUDWLRQ�V\VWHP�LV�UHTXLUHG�WR�FROOHFW�DQG�PDQLSXODWH�FDGDVWUDO�LQIRUPDWLRQ��7R�PDNH�ZRUNV�YHU\�VXFFHVVIXOO\ RQ� WKH�QDWLRQDO�JRYHUQPHQW� OHYHOV�� VSDWLDO�GDWD�VKRXOG�DOVR�EHHQ�QHHGHG�VR�WKDW�D�QDWLRQDO�VSDWLDO�GDWD�VWUXFWXUH�ZDV�UHTXHVWHG��2Q�ORFDO�OHYHO��PXQLFLSDOLWLHV�DUH�XUJHQWO\�QHHGHG�VSDWLDOO\�EDVHG� LQIRUPDWLRQ�DV�ZHOO�� LQ�RUGHU� WR�PDNH�EHWWHU� LQYHVWPHQWV�DQG�SODQQLQJ�DFWLYLWLHV��$OO�WKHVH�SXEOLF�ERGLHV¶�UHTXLUHPHQWV�DUH�WULHG�WR�SURYLGHG�E\�XVLQJ�*,6��6RPH�SXEOLF�VHFWRUV¶�*,6�UHODWHG�DFWLYLWLHV�LQ�7XUNH\�DUH�VXPPDUL]HG�RQ�WKH�IROORZLQJ��
*HQHUDO�&RPPDQG�RI�0DSSLQJ�$FWLYLWLHV*HQHUDO�&RPPDQG�RI�0DSSLQJ��*&0� LV�WKH�QDWLRQDO�RUJDQL]DWLRQ�RI�7XUNH\�ZKLFK�LV�UHVSRQVLEOH�WR�SURGXFH�ERWK�SULQWHG�DQG�GLJLWDO�PDSV�DW�PHGLXP�������.�������.��������.��DQG�VPDOO��������.���������.������0��VFDOHV�UHTXLUHG�E\�ERWK�PLOLWDU\�DQG�FLYLO�RUJDQL]DWLRQV�LQ�7XUNH\��,Q�*&0��*,6�UHODWHG�DFWLYLWLHV�LQFOXGLQJ�*,6�SURMHFWV�DQG�*,6�UHODWHG�UHVHDUFK�VWXGLHV�KDYH�EHHQ�VWDUWHG�LQ������ZKHUHDV�FRQYHQWLRQDO�PDSSLQJ�DFWLYLWLHV�KDYH�EHHQ�JRLQJ�RQ��*,6�SURMHFWV�DUH�FRPSRVHG�RI�PDLQO\�WZR�GLVWLQFW�SURMHFWV�� QDPHO\� ����� ���� VFDOH�*,6� DQG� ������ ���� VFDOH�*,6� SURMHFWV�� 6RPH� RI� WKH�*,6� UHVHDUFK�VWXGLHV�FDUULHG�RXW�LQ�FRRSHUDWLRQ�ZLWK�WKH�XQLYHUVLWLHV�DQG�LQWHUQDWLRQDO�RUJDQL]DWLRQV�DUH�8SGDWLQJ�RI�'LJLWDO�&RPSOH[�7RSRJUDSKLF�'DWDEDVHV��'HVLJQ�	�,PSOHPHQWDWLRQ�RI�D�*,6��'LJLWDO�7HUUDLQ�0RGHO�$SSOLFDWLRQV��7KH�8VH�RI�*,6� LQ�&RPSXWHU�$VVLVWHG� ,QVWUXFWLRQ��8UEDQ� ,QIRUPDWLRQ�6\VWHPV��*&0�KDV� VWDUWHG� WR� GLJLWL]H� H[LVWLQJ� FRQWRXU� VHSDUDWHV� WKURXJK� UDVWHU� VFDQQLQJ�� YHFWRUL]LQJ�� HGLWLQJ� DQG�WDJJLQJ� SURFHVVHV�� LQ� ������ ,Q� ������ D� *,6� SURMHFW� FDOOHG� DV� ³0XOWLSXUSRVH� *HRJUDSKLF� 'DWDEDVH�3URMHFW´�KDV�EHHQ�LQLWLDWHG��7KLV�SURMHFW�KDV�EHHQ�WKHQ�UHFDOOHG�DV�³1DWLRQDO�*,6�SURMHFW´�FRPSRVLQJ�WZR�GLVWLQFW�SURMHFW�ZKLFK�DUH�³���������VFDOH�*,6´�DQG�³����������VFDOH�*,6´�>7DúWDQ�YG������@��
7KH�GLJLWDO�PDSV�WR�PHHW�UHTXLUHPHQWV�DUH�SURYLGHG�E\�WKH�*&0��WKH�IDFW�LV�WKDW�D�QXPEHU�RI�VRIWZDUH�DUH� KDUG� WR� XVH� DV� EHLQJ� RI� IRUHLJQ� RULJLQ� DQG� FORVHG� WR� IXUWKHU� GHYHORSPHQW� WR� PHHW� WKH� QHZ�UHTXLUHPHQWV�RI�WKH�7XUNLVK�$UPHG�)RUFHV�DV�ZHOO�DV�H[SHQVLYH�DV�FRQWDLQLQJ�WKH�H[WUD�IXQFWLRQDOLW\�QRW�QHHGHG��$OVR�LW�LV�NQRZ�WKDW�WKH�PDMRULW\�RI�WKLV�VRIWZDUH�UHTXLUHV�D�FRPSUHKHQVLYH�WUDLQLQJ�DQG�H[SHQVLYH�FRPSXWHU�KDUGZDUH��6R�*&0�GHYHORSHG�D�*,6�VRIWZDUH�ZKLFK�FDOOHG�³'LJLWDO�0DS�$LGHG�0LOLWDU\�$SSOLFDWLRQV� �'0$0$�´� LQ� RUGHU� WR� VDYH�PRQH\� SHUVRQQHO� DQG� WLPH�E\� HQDEOLQJ� DOO� WKH�PDSV�XVHUV�LQ�WKH�IRUFHV�WR�SHUIRUP�PLOLWDU\�DSSOLFDWLRQV�RQ�PDSV�HDVLO\�E\�XVLQJ�GLJLWDO�PDSV�RQ�&'�520V�LQ�D�VLPSOH�3&�HQYLURQPHQW�ZLWKRXW�DQ\�FRPSXWHU�NQRZOHGJH�>7DúWDQ�YG������@�
%HFDXVH�RI�7XUNH\�LV�D�PHPEHU�RI 1$72��*&0�LV�PRVWO\�IROORZ�WKH�1$72�PDSSLQJ�VWDQGDUGV��6R��ZKLOH�*&0�LV�SURGXFLQJ�DQDORJXH�RU�GLJLWDO�PDSV�IRU�7XUNLVK�,QVWLWXWLRQV��VRPH�GLVSXWHV�RQ�VSDWLDO�GDWD�XVH� DQG� VWDQGDUGV� DUH� VWLOO� LVVXH� LQ�7XUNH\�EHFDXVH�RI�QDWLRQDO� VHFXULW\�FRQVLGHUDWLRQ�� ,Q�VDPH�FDVHV��WKLV�PLJKW�SUHYHQW�WKH�H[SORULQJ�RI�*,6�XVDJH�LQ�7XUNH\��'XH�WR�GDWD�RQ�VPDOO�VFDOH�PDSV�QRW�DYDLODEOH�RU�QRW�SHUPLWWHG� WR�XVH��PDQ\�RUJDQL]DWLRQV�FRXOG�QRW� VXFFHHG� LQ� WKHLU�*,6�SURMHFWV��7KLV�FRQILGHQWLDO�DSSURDFK�WR�XVH�VSDWLDO�GDWD�PRVWO\�DIIHFWV�QHJDWLYHO\�WR�SULYDWH�VHFWRU�LQ�7XUNH\��
7$.%,6�� /DQG�,QIRUPDWLRQ�6\VWHP�3URMHFW�RI�/DQG�7LWOH�DQG�&DGDVWUDO�*HQHUDO�'LUHFWRUDWH�/DQG�7LWOH�DQG�&DGDVWUH�*HQHUDO�'LUHFWRUDWH��LQ�7XUNLVK 7.*0��LV�WKH�RQO\�LQVWLWXWH�RI�7XUNH\�ZKLFK�LV�UHVSRQVLEOH�IRU�VXUYH\LQJ�DOO�ODQG�SDUFHOV�ERXQGDULHV�DQG�UHJLVWUDWLRQ�ODQG�SURSHUWLHV�WR�RZQHUV��,Q�
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7XUNH\��WKH�FDGDVWUH�LV�D�FRPSXOVRU\�WDVN��DQG�7.*0�KROGV�DOO�UHFRUGV��%HFDXVH�RI�WKH�REOLJDWLRQ�WR�UHJLVWUDWLRQ�HYHU\� ODQG�SDUFHO�DQG� WUDQVDFWLRQ�ZLWK� ODQG�DQG�SURSHUW\�� WKH�FDGDVWUDO� V\VWHP�SOD\V�DQ�LPSRUWDQW� UROH� LQ� WKH� ODQG� WD[DWLRQ�� UHDO� HVWDWH�PDUNHW�� ODQG�GHYHORSPHQW� DQG� DOO� W\SHV� RI� SODQQLQJ�DFWLYLWLHV��6R�DOZD\V�FDGDVWUDO�LQIRUPDWLRQ�LV�QHHGHG�LQ�7XUNH\��
7KHUH�LV�D�OHJDO�SULQFLSOH�WKDW�QR�WUDQVDFWLRQ�LQ�ODQG�DQG�SURSHUW\��EXLOGLQJV�DQG�FRQVWUXFWLRQV��LV�YDOLG�XQWLO�LW�LV�SURSHU�UHJLVWHUHG�LQ�D�UHJLVWHU�RI�ODQG�WLWOH��)URP�WKH�EHJLQQLQJ�WKH�FDGDVWUDO�V\VWHPV�ZHUH�EDVHG�RQ� WZR�WKLQJV��7KH�ILUVW� LV�WKH�JUDSKLF�SDUW�� WKH�FDGDVWUDO�PDSV��ZKLFK�FDQ�EH�FRQVLGHUHG�DV�D�ODQG�LQYHQWRU\�WKDW�IXQFWLRQV�DV�DQ�LQIRUPDWLRQ�V\VWHP�IRU�DOO�NLQGV�RI�DFWLYLWLHV�RI�WKH�JRYHUQPHQW�DQG�SULYDWH�SHUVRQV�ZLWK�ODQG�DQG�SURSHUW\��7KH�VHFRQG�LV�WKH�OHJDO�UHJLVWUDWLYH�SDUW��FDOOHG�WKH�
*UXQGEXFK
��WDSX�N�W�÷����7KHVH�WZR�SDUWV�DUH�FRPELQHG�LQWR�RQH�FDGDVWUDO�V\VWHP�XQGHU�VXSHUYLVLRQ�RI�7.*0��6R��QDWXUDOO\�WKHUH�WZR�W\SHV�RI�LQIRUPDWLRQ�ZKLFK�DUH�JUDSKLFDO��SDUFHO�ERXQGDULHV��DQG�QRQ�JUDSKLFDO��ODQG�ULJKWV���7KLV�LQIRUPDWLRQ�VKRXOG�EH�OLQNHG�EHIRUH�DYDLODEOH�IRU�WKH�RWKHU�RUJDQL]DWLRQV¶�XVH��7R�SURYLGH�FDGDVWUDO�LQIRUPDWLRQ�IRU�SXEOLF�XVH��7.*0��LQYROYHG�LQ�WKH�LQWHQWLRQ�WR�GLJLWLVH�WKH�FDGDVWUDO�PDSV�� ,Q� WKH� SURFHVV�� WKH� ROG�PDSV� �PRVWO\� RQ� VFDOH� �������� ������� DQG� �������� KDG� GLIILFXOW\� WR�WUDQVIRUP� LQWR� WKH�1DWLRQDO�&R�RUGLQDWH�6\VWHP��7KHVH�PDSV� DUH� VRPHWLPHV� LQ�SRRU� FRQGLWLRQ�� DQG�FRQWDLQ� D� ORW� RI� VXSHUIOXRXV� LQIRUPDWLRQ� DQG� D� YDJXH� OHJDO� VWDWXV� IRU� WKH� PDMRULW\� RI� WKH� SDUFHO�ERXQGDULHV��
7R�VROYH�VXFK�SUREOHPV�DQG�SURYLGH�ODQG�LQIRUPDWLRQ�WR�LQWHUHVWHG�SHRSOH��DQ�DXWRPDWLRQ�V\VWHP�LQ�FDGDVWUH� KDV� EHHQ� DGDSWHG�� 7KH� SURMHFW�� FDOOHG� 7$.%,6� ³/DQG� 7LWOH� DQG� &DGDVWUDO� ,QIRUPDWLRQ�6\VWHP´��LV�ILUVW�VWDUWHG�LQ�������%HFDXVH�RI�ILQDQFLDO�LVVXHV��DOPRVW����\HDUV�ODWHU�WKH�SURMHFW�FDQ�EH�DFWLYDWHG��7KH�PDLQ�REMHFWLYH�RI�WKH�7$.%ø6�LV�DV�IROORZV�x 7R�SURYLGH�DOO�ODQG�DQG�ODQG�UHODWHG�LQIRUPDWLRQ�IRU�DOO�LQWHUHVWHG�ERGLHV��XSGDWLQJ�ODQG�WLWOHV�DQG�FDGDVWUDO�PDSV��FUHDWLQJ�D�GDWDEDVH�WR�FROOHFW��VWRUH�DQG�SUHVHQW�ODQG�LQIRUPDWLRQ�x 7R�VKDUH�ODQG�LQIRUPDWLRQ�XVDJH�ZLWK�H[WHUQDO�LQWXLWLRQV�IRU�FUHDWLQJ�D�PXOWLSXUSRVH�ODQG�LQIRUPDWLRQ�V\VWHP�DQG�VWRUH�WKHVH�LQIRUPDWLRQ�LQ�VHFXUH�PHGLD�x 7R�SURYLGH�WKH�VHUYLFHV�PRUH�TXLFNO\��LQ�VDIHW\�DQG�LQ�HIIHFWLYH�ZD\�IRU�SODQQLQJ�DQG�UH�RUJDQL]DWLRQ�RI�7.*0��DQG�ZRUNLQJ�PRUH�UHOLDEOH�ZLWK�RWKHU�JRYHUQPHQWV¶�XQLWV�
7KH�GHYHORSPHQW�RI�7$.%,6�SURMHFW�ZDV�VWDUWHG�ZLWK�QHHGV�DQG�LQYHQWRU\�SKDVHV��WKHQ�V\VWHP�GHVLJQ�DQG�VRIWZDUH�GHYHORSPHQW�SKDVHV�KDYH�EHHQ�GRQH��%XW�WKH�SURMHFW�LV�VWLOO�XQGHU�GHYHORSPHQW�DQG�DV�D�SLORW�SURMHFW�LW�LV EHLQJ�WHVWHG�LQ�LQ�WKH�FLW\�RI�$QNDUD�LWV�QHLJKERU¶V�FLWLHV��7$.%,6�SURMHFW�OLQNV�DOO�FDGDVWUH�DQG�ODQG�WLWOH�RIILFHV�LQ�D�UHJLRQ��VR�WKDW�ODQG�LQIRUPDWLRQ�FDQ�HDVLO\�EH�WUDQVIHUUHG�EHWZHHQ�7.*0�GLVWULFW¶V�EXUHDXV��$IWHU� WHVWLQJ�ZRUNV��SHUVRQQHO� WUDLQLQJ� WKHQ� WKH�H[SDQGLQJ�RI� WKH�SURMHFW�ZLOO� EH� WDNHQ� SDUW� �ZZZ�WDSX�JRY�WU��� 7KH� PDLQ� GXW\� RI� WKH� SURMHFW� DOVR� LV� WR� VHUYH� WR� D� 1DWLRQDO�,QIRUPDWLRQ� 6\VWHP� ZKLFK� LV� DOVR� XQGHU� WKH� GHYHORSPHQW� E\� WKH� 3ULPH� 0LQLVWU\� RI� 5HSXEOLF� RI�7XUNH\��
1DWLRQDO�,QIRUPDWLRQ�6\VWHP�7XUNH\�DFWXDOO\�KDV�D�JRYHUQPHQWDO�RUJDQL]DWLRQ�V\VWHP�ZKLFK� LV�D�FRPSOH[�EXUHDXFUDWLF�VWUXFWXUH��/DFN�RI�SROLWLFDO�GHWHUPLQDWLRQ�DQG�LQVXIILFLHQW�DGPLQLVWUDWLRQ�ERGLHV�PDLQO\�KDYH�SUHYHQWHG�GHFLVLRQ�PDNLQJ�SURFHVV�DQG�QDWLRQDO�LPSOHPHQWDWLRQV��$V�D UHVXOW��WKH�VWDWH�FRXOG�QRW�SURYLGH�FRQWHPSRUDU\�VHUYLFH�IRU�WKH�SXEOLF��7KH�GXWLHV��DXWKRULWLHV�DQG�UHVSRQVLELOLWLHV�RI�JRYHUQPHQWDO�LQVWLWXWLRQV�FRXOG�QRW�EH�GHWHUPLQHG�DQG� WKLV� UHVXOWHG� LQ�H[SHFWLQJ�DOO�VHUYLFHV�IURP�WKH�VWDWH��5HVWUXFWXULQJ�RI�SXEOLF�PDQDJHPHQW� ZLOO� SURYLGH� IRU� EULQJLQJ� WKH� VWDWH� RUJDQL]DWLRQ� WR� PRVW� DSSURSULDWH� OHYHO� XVLQJ� WKH�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\��7R�JLYH�DQ�HIIHFWLYH�UROH�WR�WKH�VWDWH�EUDQFKHV�WKUHH�PDLQ�VWUXFWXUHV� KDYH� EHHQ� GHILQHG� DQG� OLQNHG� WR� DFKLHYHG� LQ� D� QDWLRQDO� GDWD� XVH� IUDPH�� 7KHVH� DUH��$GPLQLVWUDWLYH�VWUXFWXULQJ��/HJLVODWLYH�VWUXFWXULQJ�DQG�3HUVRQQHO�6WUXFWXULQJ�>%DQJHU������@��
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$�VHULHV�RI�VWXGLHV�DUH�EHLQJ�FDUULHG�RXW�IRU�PDNLQJ�D�EHWWHU�DGPLQLVWUDWLRQ�DQG�HVWDEOLVK�D�QHZ�SXEOLF�PDQDJHPHQW�LGHD�IRU�WKH�VWDWH��0DQ\�GHVFULSWLYH�GDWD�SURGXFHG�DQG�FROOHFWHG�XQGHU�WKH�DXWKRULW\�DQG�UHVSRQVLELOLW\�RI�SXEOLF�LQVWLWXWLRQV�DQG�RUJDQL]DWLRQV�E\�WKH�3ULPH�0LQLVWU\�RI�5HSXEOLF�RI�7XUNH\��EH�DFFHVVLEOH�DQG�XVHDEOH�LQ�D�GLVWULEXWHG�LQIRUPDWLRQ�V\VWHPV�HQYLURQPHQW��,Q�WKHVH�VWXGLHV��WKH�EDVLV�LV�WKH�IRUPDWLRQ�RI�WKH�GDWD�SURGXFHG�E\�UHOHYDQW�LQVWLWXWLRQV��LQ�WKH�GDWDEDVHV�LQ�QDWLRQDO�VWDQGDUGV��
7XUNLVK�1DWLRQDO� ,QIRUPDWLRQ� 6\VWHP� �1,6�� LV� WKH� JURXS� RI� FRXQWU\� LQIRUPDWLRQ� V\VWHPV� WKDW� DLPV�FRQQHFWLQJ�� VKDULQJ� DQG� XVLQJ� WKH� LQIRUPDWLRQ� DERXW� WKH� FRXQWU\� PDQDJHPHQW� LQ� WKH� UHOHYDQW�LQVWLWXWLRQ�DQG�EHWZHHQ� WKH� LQVWLWXWLRQV��1,6�ZLOO�EH� IRUPHG�E\�FRPELQLQJ� WKH� LQIRUPDWLRQ�V\VWHPV��ZKLFK�ZLOO�EH�IRUPHG�LQ�RUGHU�WR�SURYLGH�D�ILW�VWUXFWXUH�IRU�WKH�DGPLQLVWUDWLYH�DQG�WHFKQLFDO RSHUDWLRQ�RI� WKH� LQVWLWXWLRQV�� RQ� QDWLRQDO� FRPSXWHU� QHWZRUNV�� 1,6�ZLOO� DUUDQJH� WKH� GDWD� LQIUDVWUXFWXUH� RI� WKH�LQVWLWXWLRQV� WKDW�ZLOO� EH� LQFOXGHG� LQ� WKH� V\VWHP��7KH� SXUSRVH� RI�1,6� LV� SURYLGLQJ� D� VHW� RI� UHODWLRQV�KDYLQJ�GLIIHUHQW�SULRULWLHV�LQ�WKH�V\VWHP��ZLWK�LWV�FRPSRQHQWV�EHLQJ��3ROLFLHV��,QVWLWXWLRQV��7HFKQRORJ\��DQG 'DWD��VWDQGDUGV��QHWZRUNV��GDWDEDVHV��VRXUFHV��DQG�XVHUV����6LQFH�WKH�V\VWHP�LV�SODQQHG�WR�SURYLGH�FRXQWU\ZLGH�VHUYLFH��1,6�LQFOXGHV�DOO�SXEOLF�LQVWLWXWLRQV�DQG�RUJDQL]DWLRQV��RWKHU�VHFWRUV�DQG�ILQDOO\�LQGLYLGXDOV�LQ�QDWLRQDO�OHYHO�
,Q� WKH�VFRSH�RI� WKH�HVWDEOLVKPHQW�RI�1,6��3ULPH�0LQLVWU\�0DQDJHPHQW�,QIRUPDWLRQ�&HQWUH�KDV�EHHQ�IRUPHG� LQ�RUGHU� WR�RSHQ�DOO�GDWD� WR�XVHUV� LQ�D�ZD\� WR�NHHS� WKH� LQVWLWXWLRQV� WR�GDWH� LQ� WKH�GDWDEDVHV��WDNLQJ� LQWR� DFFRXQW� WKH� DFFHVV� DXWKRUL]DWLRQV� DQG� WR� FRRUGLQDWH� WKH� SURGXFWLRQ� RI� VXFK� GDWD� LQ�DSSURSULDWH�VWDQGDUGV��7KH�3ULPH�0LQLVWU\�3UHVLGHQF\�RI�$GPLQLVWUDWLYH�'HYHORSPHQW�FHQWUH�WKDW�KDV�EHHQ�EURXJKW�WR�WKH�DJHQGD�LQ�RUGHU�WR�UHVWUXFWXUH�WKH�DGPLQLVWUDWLYH��WHFKQLFDO�DQG�SHUVRQQHO�VWUXFWXUH�RI�7XUNH\��WR�RSHQ�DOO�GDWD�WKDW�KDV�EHHQ�SURGXFHG�E\�WKH�SXEOLF�RUJDQL]DWLRQV�WR�GDWH��WR�WKH�DFFHVV�E\�WKH�XVHUV�LQ�D�V\VWHPDWLF�DQG�HIIHFWLYH�ZD\��ZLOO�EH�WKH�FHQWUH�RI�LQVWLWXWLRQDO�DUUDQJHPHQWV�WKDW�ZLOO�EH�EDVH�WR�WKH�DFWLYLWLHV�QHFHVVDU\�IRU�SXEOLF�UHVWUXFWXULQJ��7KH�1,6�SURMHFW�KDYH�DQ�LPSRUWDQW�UROH�LQ�WKH�SURJUHVV�RI�7XUNH\�LQ�WKH�QHZ�FHQWXU\�QRW�DV�D�FRXQWU\�ZKHUH�LQIRUPDWLRQ�LV�NHSW�DV�D�VHFUHW��EXW�DV�RUJDQL]HG�FRXQWU\�ZKHUH�VXFK�GDWD�LV�VKDUHG�DQG�XVHG�LQ�D�EHQHILFLDO�ZD\�>%DQJHU������@�
/DQG�&RYHU�7\SHV�RI�7XUNH\�E\�5HPRWH�6HQVLQJ$�SURMHFW�KDV�EHHQ�FDUULHG�RXW�E\�6WDWH�,QVWLWXWH�RI�6WDWLVWLFV��6,6��LQ�7XUNH\�LV�WR�GHWHUPLQH�ODQG�FRYHU�W\SHV� XVLQJ� UHPRWH� VHQVLQJ� WHFKQLTXHV�� 6,6� KDV� H[FOXVLYH� UHVSRQVLELOLW\� IRU� SURGXFLQJ� DQG�GLVVHPLQDWLQJ�RIILFLDO�VWDWLVWLFV�LQ�7XUNH\��,W�FRQGXFWV��DPRQJ�RWKHUV��DJULFXOWXUDO�FHQVXV�RQFH�LQ�WHQ�\HDUV�DQG�SXEOLVKHV�\HDUO\�DJULFXOWXUDO�SURGXFWLRQ�VWDWLVWLFV�ZKLFK�DUH�EDVHG�RQ�GDWD�FROOHFWHG�E\�WKH�UHJLRQDO�RIILFHV�RI�0LQLVWU\�RI�$JULFXOWXUH��7KHVH�ILJXUHV�DUH�IRXQG�WR�EH�QRW�UHOLDEOH��%HFDXVH�RI�WKH�GLVFUHSDQFLHV�EHWZHHQ� WKH�\HDUO\�JUDLQ�SURGXFWLRQ� ILJXUHV�RI�0LQLVWU\�RI�$JULFXOWXUH�DQG� UHVXOWV�RI�$JULFXOWXUDO�&HQVXV��6WDWH�3ODQQLQJ�2UJDQL]DWLRQ��632��KDV�GHOHJDWHG�6,6�WR�FRQGXFW�WKH�³(VWLPDWLRQ�RI� *UDLQ� 3URGXFWLRQ� E\� 5HPRWH� 6HQVLQJ� 3URMHFW´� LQ� ������ 7KH� REMHFWLYH� RI� WKH� SURMHFW� LV� WR� XVH�DGYDQFHG�WHFKQRORJ\�ZLWK�PLQLPDO�KXPDQ�LQWHUYHQWLRQ�IRU�EHWWHU�HVWLPDWLRQ�RI�WKH�FHUHDO�SURGXFWLRQ�LQ�7XUNH\� 7KDW¶V�ZK\�ZKROH�FRXQWU\�PXVW�EH�FRYHUHG�E\�WKH�VDWHOOLWH�LPDJHV�WR�JLYH�LQIRUPDWLRQ�RI�HQWLUH� FRXQWU\� YLD� UHPRWH� VHQVLQJ� WHFKQLTXH�� 2Q� WKLV� SXUSRVH�� ��� /DQGVDW� 066� LPDJHV UHFRUGHG�EHWZHHQ� LQ� ���������� ZHUH� SURFHVVHG�� ,Q� WKLV� VWXG\�� �� FODVVHV� ZHUH� GHWHUPLQHG� E\� YLVXDO�LQWHUSUHWDWLRQ�DQG�WKHQ�QXPEHU�RI�FODVVHV�ZDV�UHGXFHG�WR����7KHVH�FODVVHV�DUH�JLYHQ�EHORZ���� $JULFXOWXUDO� $UHDV� ����� � ����������� KD���� $UDEOH� ODQG� �QRQ� LUULJDWHG�� LUULJDWHG�� ULFH� ILHOGV���SHUPDQHQW�FURSV��YLQH\DUGV��RUFKDUGV��ROLYHV�DQG�PL[HG�DJULFXOWXUDO�DUHDV���� 1DWXUDO�9HJHWDWLRQ�&RYHU������� �����������KD����)RUHVWV��EURDG�OHDYHG�DQG�FRQLIHURXV�IRUHVWV��PL[HG��PDTXLHV��VKUXEV��EXVKHV��VSDUHG�YHJHWDWLRQ�DQG�EDUH�ODQG��� :DWHU�%RGLHV������ ����������KD����,Q�ODQG�ZDWHUV��ULYHU��ODNH��DQG�GDP��DQG�VHDV��� 1RQ�DJULFXOWXUDO�$UHDV������� �����������KD����$UWLILFLDO�DUHDV��UHVLGHQWLDO��LQGXVWULDO��FRPPHUFLDO�DQG�WUDQVSRUWDWLRQ�XQLWV��PLQLQJ��GXPSHG�DQG�FRQVWUXFWLRQ�VLWHV���SDVWXUHV��PDUVKHV��URFN\�DQG�WKH�RWKHU�QRQ�DJULFXOWXUDO�DUHDV�
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7KH�FODVVHV�REWDLQHG�DW�WKH�HQG�RI�WKLV�VWXG\�VKRZ�WKH�JHQHUDO�ODQG�VWUXFWXUH�RI�7XUNH\��7KHVH�UHVXOWV�KDYH�EHHQ�XVHG�WR�FUHDWH�VDPSOH�SODQ�RI�³&HUHDO�$FUHDJH�DQG�<LHOG�(VWLPDWLRQ�3URMHFW�IRU�7XUNH\´��,Q�DGGLWLRQ�WKHVH�UHVXOWV�KDYH�EHHQ�XVHG�DV�VDPSOH�IUDPH�DW�WKH�RWKHU�VWXGLHV�RI�6,6� %\�������WKLV�VWXG\�KDV�EHHQ�XSGDWHG�ZLWK�³/DQG�&RYHU�RI�7XUNH\´�SURMHFW�LQ�ZKLFK�KLJK�VSDWLDO�UHVROXWLRQ�LPDJHV�ZHUH�XVHG�>'HPLUE�NHQ�YG�������@� 6LQFH�WKHQ�D�FRXSOH�RI�SURMHFWV�HVSHFLDOO\�RQ�DJULFXOWXUDO�ZRUNV�DUH�DOVR�FRQWLQXRXVO\�GRQH�E\�6,6�UHODWLQJ�WR�GHWHUPLQH�VRPH�VWDWLVWLFDO�ILJXUHV�
*,6�8VH�LQ�/RFDO�$XWKRULWLHV,Q� 7XUNH\�� EHVLGHV� QDWLRQDO� LQVWLWXWLRQV�� PDQ\�*,6� DFWLYDWHV� DUH� RQ� JRLQJ� E\� ORFDO� DXWKRULWLHV� WRR��/RFDO�ERGLHV�FDQ�EH�WKRXJKW�DV�LQ�SURYLQFLDO�JRYHUQPHQW�OHYHO�DQG�PXQLFLSDOLW\�OHYHO��,Q�WKH�SURYLQFH�OHYHO��LQ�RUGHU�WR�RUJDQL]H�VSDWLDO�LQIRUPDWLRQ�DQG�KDYLQJ�WKH�XSGDWHG�GDWD�RQ�DERXW�ZKROH�SURYLQFH��VRPH�JRYHUQRUVKLS�DUH�HVWDEOLVKLQJ�*,6�VHFWLRQV�XQGHU�WKHLU�FRPPLWPHQWV��:KLOH�WKHLU�PDLQ�SXUSRVH�LV� WR�EH�IDPLOLDU�ZLWK�HQWLUH�SURYLQFHV� WKHPDWLFDOO\�� WRSRJUDSKLFDO�DQG�DGPLQLVWUDWLYH�VWUXFWXUH�� WKH\�DOVR�WU\�WR�PDQDJH�WKH�RWKHU�FLW\�DFWLYLWLHV�VXFK�DV�KHDOWK\��VHFXULW\��SRSXODWLRQ��FRPPXQLFDWLRQ�DQG�URDG�QHWZRUN�ZRUNV�HWF��7KH�*RYHUQRUVKLS�RI�6DNDU\D��.RFDHOL��%XUVD��$QNDUD��,VWDQEXO��$PDV\D��DQG�7UDE]RQ�FDQ�EH�JLYHQ�DV�H[DPSOH�WR�XVH�*,6�LQ�WKH�SURYLQFHV�OHYHO��
0XQLFLSDOLWLHV�DUH�WKH�RWKHU�ORFDO�DXWKRULWLHV�WKDW�XVH�*,6�DFWLYHO\��(VSHFLDOO\��LQ�XUEDQ�SODQQLQJ��ODQG�GHYHORSPHQW�� XUEDQ� PDQDJHPHQW�� VXSHUYLVLRQ�� DQG WD[� FROOHFWLRQV� DUH� PDLQ� LVVXHV� LQ� WKH� FLWLHV��7KHUHIRUH��XVLQJ�FRPSXWHUL]HG�V\VWHPV�DUH�YHU\�LPSRUWDQW��,Q�RUGHU�WR�FROOHFW��VWRUH��PDQLSXODWH�DQG�GLVSOD\� VSDWLDO� GDWD� LQ� DQ� HIIHFWLYH�ZD\�*,6� LV� YHU\� KHOSIXO� IRU�PXQLFLSDOLWLHV��8QGHU� WKH� QDPH� RI�³8UEDQ�,QIRUPDWLRQ�6\VWHP´��PRVW�RI�WKH�PXQLFLSDOLWLHV�LQ�7XUNH\�DUH�WU\LQJ�WR�HVWDEOLVK�DQG�XVH�*,6�V\VWHPV��)RU� WKLV�� GLJLWDO� WRSRJUDSKLFDO�PDSV�KDYH�EHHQ�SUHSDUHG� LQLWLDOO\�� ,W� VKRXOG�EH�SRLQWHG�RXW�WKDW�� PDLQ� ILQDQFLDO� UHVRXUFH� RI� PXQLFLSDOLWLHV� LQ� 7XUNH\� LV� WKH� ODQG� WD[HV�� 6R�� WKH\� DUH� DFWXDOO\�FRQVLGHULQJ�WKH�FROOHFW�WKLV�WD[�YHU\�SURSHUO\��WKHUHIRUH��*,6�LV�YHU\�XVHIXO�WRR��%XW�RQ�WKH�RWKHU�KDQG�SURSHUW\�LQIRUPDWLRQ�DQG�]RQLQJ�SODQV�VKRXOG�EH�OLQNHG�DQG�XSGDWHG�LQ�RUGHU�WR�FRQWURO�WD[LQJ�SURFHVV��%HFDXVH�RI�OLPLWHG�EXGJHW�PRVW�PXQLFLSDOLWLHV�FDQ�QRW�HIIRUW�WR�SURYLGH�GLJLWDO�GDWD�WR�SUDFWLFH�D�*,6��6R��WKH\�ZDQW�*,6�EXW�WKH\�GRQ�QRW�KDYH�HQRXJK�IXQGV��SURIHVVLRQDO�SHUVRQQHO�DQG�WLPH�DV�ZHOO��$V�D�UHVXOW��D�FRPSOH[LW\�DQG�ZDVWH�RI�UHVRXUFHV�DUH�XQIRUWXQDWHO\�JRLQJ�DURXQG�LQ�7XUNLVK�PXQLFLSDOLWLHV��$�IHZ�PXQLFLSDOLWLHV��IRU�H[DPSOH�,VWDQEXO��%XUVD��$QNDUD��,]PLU��$\GÕQ�DQG�$QWDO\D��DUH�XVLQJ�*,6�LQ� D� PRUH� UHDOLVWLF� ZD\� WKDQ� WKH� RWKHUV�� %XW� WKH� VWDQGDUGL]DWLRQV� DQG� XVH� RI� VSDWLDO� GDWD� DUH� VWLOO�LQFRPSUHKHQVLYHO\��
2WKHUV�*HQHUDO�'LUHFWRUDWH�RI�0LQHUDO�5HVHDUFK�DQG�([SORUDWLRQ��LQ�7XUNLVK 07$��LV�DQRWKHU� ODUJH�SXEOLF�LQVWLWXWLRQ�ZKLFK�LV�UHVSRQVLEOH�PLQHUDO�UHODWHG�ZRUNV�LQ�7XUNH\��,Q�UHFHQW�\HDUV��07$�LV�DOVR�FDUULHG�RXW� VRPH� SURMHFW� EDVHG� RQ� UHPRWH� VHQVLQJ� DQG� *,6�� )LUVW�� *HRORJLFDO� 0DS� RI� 7XUNH\� KDV� EHHQ�GLJLWL]HG� LQ�������$�*,6�DQG�UHPRWH�VHQVLQJ�EUDQFK�KDV�EHHQ VHWWOHG�XQGHU�WKH�LQVWLWXWLRQ�WR�IROORZ�DQG�XVH�RI�*,6�GHYHORSPHQWV��,Q�VRPH�SDUW�RI�7XUNH\��JHRORJLFDO�DQG�PLQHUDO�UHVHDUFKHV�KDYH�EHHQ�GRQH�E\�XVLQJ�UHPRWHO\�VHQVHG�GDWD��ZZZ�PWD�JRY�WU���(VSHFLDOO\��DIWHU�WKH�ELJ�(DUWKTXDNH�RI�$XJXVW���WK�� ����� LQ�7XUNH\�� WKH� DUHD�KDV�EHHQ� IRFXVHG� LQ�RUGHU� WR� WDNH�FDUH�RI�SHRSOH�PRUH�SUHFLVHO\��6R�PDQ\�JHRORJLFDO�PDSV�DUH�SURGXFHG�E\�XVLQJ�*,6�WR�VHUYH�ORFDO�DXWKRULWLHV�DQG�UH�SODQQLQJ�SXUSRVHV�DV�ZHOO���
0RUHRYHU�� LQ�7XUNH\�� WKHUH� DUH� DOVR� VRPH� RWKHU� LQVWLWXWLRQV�ZKLFK� DUH� XVLQJ�*,6� IRU� WKHLU� SURMHFWV�GLIIHUHQW�WKDQ�WKH�DERYH�PHQWLRQHG�SXEOLF�RUJDQL]DWLRQV��%XW�QRQ�VWDQGDUGL]DWLRQ�DQG�ZDVWH�RI�VSDWLDO�GDWD� LQ� XVH� FDQ� SUHYHQW� XQGHUVWDQGLQJ� *,6� LQ� ZKROH�� 7KLV� DOVR� KDYH� D� QHJDWLYHO\� HIIHFWV� RQ� *,6�GHYHORSPHQWV�LQ�RWKHU�LQVWLWXWLRQV��3HRSOH�PRVW�FRQVLGHU�DERXW�LQ�D�VKRUW�WHUP�DQG�LQGLYLGXDO�SURMHFWV�HYHQ�WKH\�PD\�GXSOLFDWH�GDWD��6R��OLQNV�EHWZHHQ�WKH�SXEOLF�RUJDQL]DWLRQV�KDV�QRW�EHHQ�HVWDEOLVKHG�ZHOO�\HW��1DWLRQDO� ,QIRUPDWLRQ�6\VWHPV� LV�RQH� WKH�SURMHFW� WKDW�DLPV� WR�VROYH� WKLV� LVVXH��EXW� WR�UHDOL]H� WKH�SURMHFW�LV�WRR�VORZ��
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��� *,6�LQ�3ULYDWH�6HFWRU
7XUNLVK�SULYDWH�VHFWRU�LV�UHDOO\�KDYLQJ�D�G\QDPLF�VWUXFWXUH�LQ�PDQ\�ZD\V�RI�WKH�HFRQRP\��*,6�LV�RQH�RI�WKH�LQWHUHVWHG�VXEMHFWV�IRU�WKHP��3ULYDWH�VHFWRU�KDV�D�JUHDW�UROH�WR�SXVK�SXEOLF�VHFWRU�DKHDG�LQ�UHVSHFW�WR�KDYH�DQG�XVH�RI�*,6��7KH\�KDYH�UHVSRQVLELOLW\�WR�LQWURGXFH�*,6�DELOLWLHV�WR�SXEOLF�VHFWRUV�DV�ZHOO��%HFDXVH�RI�WKLV�VHFWRU�LV�WKH�PRVWO\�HIIHFWHG�E\�WKH�LQIRUPDWLRQ�WHFKQRORJ\��WKH�QHZ�GHYHORSPHQWV�DUH�NHSW� DQG� WUDQVIRUPHG� WR� SXEOLF� VRFLHW\�� 1RW� RQO\� KDUGZDUH� DQG� VRIWZDUH� UHTXLUHPHQWV� RI� *,6�HVSHFLDOO\� DUH� SURYLGHG� E\� WKLV� VHFWRU�� GDWD� FROOHFWLRQ�� GLJLWL]LQJ� DQG� HVWDEOLVKPHQW� IRU� WKH�LQIUDVWUXFWXUH�RI�LQIRUPDWLRQ�WHFKQRORJ\�WR�LQGLYLGXDO�RUJDQL]DWLRQV�DUH�DOVR�GRQH��(YHQ�HFRQRPLFDO�FULVHV�DSSHDU�RIWHQ��LW�FDQ�EH�VDLG�WKDW�SULYDWH�VHFWRU�LV�WKH�G\QDPR�RI�*,6�DFWLYLWLHV�LQ�7XUNH\�
7KHUH�LV�QR�GDWD�DERXW�*,6�PDUNHW�LQ�7XUNH\��EXW�WKHUH�DUH�VRPH�LQGLYLGXDO�*,6�FRPSDQLHV��PRVWO\�VRIWZDUH�GLVWULEXWRUV��ZKLFK�UXQ�*,6�EDVHG�SURMHFWV�IRU�SXEOLF�RUJDQL]DWLRQV��0RVW�SURMHFWV�DUH�WDNHQ�IURP� PXQLFLSDOLWLHV� LQ� RUGHU� WR� HVWDEOLVK� D� ZHOO� XUEDQ� LQIRUPDWLRQ� V\VWHP� IRU� WKHLU� QHHGV�� 7KLV�DSSURDFK� LV� LQFUHDVLQJ� YHU\� UDSLGO\� E\� GHYHORSPHQW� RI� ,QWHUQHW� DQG� RSHQ� GDWDEDVHV� V\VWHPV�� <HW��LQWHUQHW� LV� YHU\ VXLWDEOH� IRU� ORFDO� VHUYLFHV� DQG� TXLFN� DFFHVV�ZD\� WR� LQIRUPDWLRQ��:KLOH� GHYHORSLQJ�:HE�EDVHG�*,6�RU�,QWHUQHW�0DSSLQJ�FRQFHSWV��ORFDO�ERGLHV�VXFK�DV�PXQLFLSDOLWLHV�GHPDQG�DUH�EHLQJ�LQ�WKLV�ZD\� WRR��%\�*36�*,6� LQWHJUDWLRQV�� YHKLFOH� IROORZLQJ� H[DPSOHV� DUH� DOVR� DSSOLHG� LQ�PDQ\�QRQ�JRYHUQPHQW�RUJDQL]DWLRQV��,Q�DGGLWLRQ��PDQ\�GLJLWDO�RUWKRSKRWRV�DUH�SURGXFHG�IRU�ODUJH�FLWLHV�WRR��$OO�WKHVH�DUH�GRQH�E\�SULYDWH�VHFWRUV�RQO\��
6RIWZDUH� GHYHORSPHQW� LV� DOVR� SURYLGHG�E\� SULYDWH� VHFWRUV��(VSHFLDOO\�7XUNLVK�/DQJXDJH�EDVHG�*,6�VRIWZDUH�DUH�PRVW�ZDQWHG�IHDWXUH�E\�XVHUV��6SHFLDO�LQWHUIDFH�DQG�VSHFLILF�UHTXLUHPHQWV�FDQ�EH�QHHGHG��,Q�RUGHU�WR�VROYH�VXFK�SUREOHPV��VRPH�*,6�EDVHG�VRIWZDUH�KDV�EHHQ�GHYHORSHG�E\�SULYDWH�VHFWRU�DQG�KDG�DQ� LPSRUWDQW�SODFH� LQ� WKH�PDUNHW��2QH�RI� WKH�PDLQ�GLVDGYDQWDJHV� IRU�SULYDWH�VHFWRU� LV� WKDW�*,6�UHDOO\�ZDV�QRW�NQRZQ�E\�WKH�SHRSOH�YHU\�ZHOO��)RU�WKLV�UHDVRQ�*,6�GR�QRW�KDYH�HQRXJK�DFWLYLWLHV�LQ�SULYDWH�SURMHFWV�WKHPVHOYHV��5DWKHU�WKDQ�WHOOLQJ�DERXW�WKH�*,6��D�VSHFLILF�SURMHFW�ZKLFK�LQFOXGHV�DQG�KLGHV *,6�FRQFHSW�LQVLGH��LV�EHHQ�WHOOLQJ�WKH�SHRSOH��)RU�H[DPSOH�LQ�WHOHFRPPXQLFDWLRQ�VHFWRU��³ZKHUH�LV�ZKDW"´�DQG�³ZKHUH�LV�LW"´�TXHVWLRQV�FDQ�EH�DFKLHYHG�E\�WKH�*356�WHFKQLTXH�EDVHG�PRELOH�SKRQHV�HYHQ�WKH�XVHUV�GR�QRW�NQRZ�*,6��
��� *,6�LQ�(GXFDWLRQ�6HFWRU
,W�FDQ�EH�VDLG�WKDW�*,6�XVH�KDV�EHHQ�H[SORGHG�E\�XQLYHUVLWLHV�LQ�7XUNH\��$W�WKH�EHJLQQLQJ�MXVW�D�IHZ�PDVWHU�WKHVLV�SURMHFWV�KDYH�EHHQ�FRPSOHWHG�LQ�RUGHU�WR�XQGHUVWDQGLQJ�*,6�DELOLWLHV�LQ�����¶V��%\�WKH�WLPH�*,6�UHODWHG�UHVHDUFKHV�DUH�LQFUHDVHG�YHU\�UDSLGO\�LQ WKH�XQLYHUVLWLHV��,QLWLDOO\�*,6�VWXGLHV�DUH�GRQH�E\�*HRGHV\� DQG� 3KRWRJUDPPHWU\�(QJLQHHULQJ�'HSDUWPHQWV�� EXW� ODWHU� RQ� WR� XVH� DQG�GLVSOD\� VSDWLDO�LQIRUPDWLRQ�LQ�D�GLIIHUHQW�ZD\��PDQ\�RWKHU�GLVFLSOLQHV�KDYH�DOVR�XVHG�*,6��
7RGD\�*,6� LV� WDXJKW� LQ�PDQ\�XQLYHUVLW\¶V�GHSDUWPHQWV�VXFK�DV�JHRJUDSK\��JHRORJ\��XUEDQ�SODQQLQJ��FLYLO�HQJLQHHULQJ��FRPSXWHU�VFLHQFH��ELRORJ\��IRUHVW�VFLHQFHV�DQG�VR�RQ��,Q�XQLYHUVLWLHV��*,6�FRXUVHV�DV�XVXDOO\�FRQVLVW�RI�WXWRULDOV��UHDGLQJV��SURMHFWV��DQG�GLVFXVVLRQV�FRQFHUQHG�ZLWK�KRZ�*,6 FDQ�EH�XVHG�WR�LQWHJUDWH�JHRJUDSKLF�GDWD�FRPSLOHG�IURP�YDULHG�VRXUFHV��6WXGHQWV�DUH�DOVR�FRPSOHWH�WKH�FRXUVH�DUH�DEOH�WR� VSHFLI\� DQG�SHUIRUP� WKH� WDVNV� LQYROYHG� LQ� FUHDWLQJ� D� GLJLWDO� JHRJUDSKLF� GDWDEDVH�� LQFOXGLQJ�JHR�UHJLVWHULQJ� VFDQQHG� EDVH� PDSV�� GLJLWL]LQJ� YHFWRU� IHDWXUHV�� HQWHULQJ� DWWULEXWH� GDWD�� DQG� FRPSLOLQJ�PHWDGDWD�� ,W�KDV� WR�EH�PHQWLRQHG� WKDW�*,6�LV�PRUH�SRSXODU� LQ�JUDGXDWH� OHYHO� WKDQ� WKH�XQGHUJUDGXDWH�OHYHOV�\HW��$FFRUGLQJ�WR�WKH�UHFRUGV�RI�WKH�7XUNLVK�+LJKHU�(GXFDWLRQ�&RXQFLO������QXPEHU�RI�PDVWHU�WKHVLV�DQG����QXPEHU�RI�3K'�WKHVHV�KDYH�EHHQ�VXEPLWWHG�EHWZHHQ�����������\HDUV��ZZZ�\RN�JRY�WU���6RPH� VSHFLDO� UHVHDUFK� SURMHFWV� KDYH� EHHQ� FDUULHG� RXW� E\� XQLYHUVLW\¶V� *,6� UHVHDUFK� ODEV� WRR�><RPUDOÕR÷OX������@�



,QWHUQDWLRQDO�6\PSRVLXP�RQ�*,6��6HSWHPEHU��������������,VWDQEXO�785.(<

7RGD\�*,6� WUDLQLQJ� LV�RQO\�EH�JLYHQ�E\� WKH�XQLYHUVLWLHV��EXW�RXWVLGH� WKH�XQLYHUVLW\�PDQ\�SHRSOH�DUH�DOVR�LQWHUHVWHG�LQ�*,6��(VSHFLDOO\�SURIHVVLRQDO�SHUVRQ�QHHG�LQ�SXEOLF�DQG�SULYDWH�VHFWRUV�HQFRXUDJHG�WKH�SHRSOH�WR�EH�WUDLQHG�RQ�*,6��6RPH�VKRUW�WLPH�SHULRG�FRXUVHV�DUH�VWDUWHG�WR�JLYHQ�E\�XQLYHUVLW\�DQG�SULYDWH� FRPSDQLHV� DV�ZHOO��6RPH� VRUW�RI� V\PSRVLXP�DQG� VSHFLDO�GLVFXVVLRQV� DUH�DOVR�FDUULHG�RXW� LQ�RUGHU�WR�VKDUH�WKH�QHZ�GHYHORSPHQW�DQG�LGHDV�RQ�*,6�ZLWK�SHRSOH��
�� &21&/86,216
*,6�DUH�VLPSO\�WKH�LQIRUPDWLRQ�WHFKQRORJ\�EDVHG�V\VWHP�IRU�FDSWXULQJ��VWRULQJ��FKHFNLQJ��LQWHJUDWLQJ��PDQLSXODWLQJ� DQG� GLVSOD\LQJ� GDWD� ZKLFK� DUH� VSDWLDOO\� UHIHUHQFHG� WR� WKH� HDUWK�� 7KH�*,6� FRPSRQHQW�UHIHUV�WR�WKH�QHHG�WR�H[SORLW�WKH�UHVHDUFK�SRWHQWLDO�RI�D�QHZ�WHFKQRORJ\�ZKLFK�KDV�EHHQ�KDLOHG�DV�³WKH�ELJJHVW�VWHS�IRUZDUG�LQ�JHRJUDSKLF�LQIRUPDWLRQ�KDQGOLQJ�VLQFH�WKH�LQYHQWLRQ�RI�WKH�PDS´��7XUNH\�LV�D�ODUJH�FRXQWU\�ZKLFK�KDV�D�EXUHDXFUDWLF�JRYHUQPHQWDO�VWUXFWXUH�DQG�GHDOLQJ�ZLWK�D�ORW�RI�PDQDJHPHQW�LVVXHV��,Q�WKH�SDVW��LQIRUPDWLRQ�KDV�QRW�EHHQ�WDNLQJ�FDUH�RI�DV�UHVRXUFHV�LQ�PDQ\�FDVHV��%XW�WRGD\��WKLV�LGHD�LV�FKDQJLQJ�YHU\�UDSLGO\��DQG�HYHU\�LQGLYLGXDO�ZLWK�UHVSHFW�WR�SXEOLF�DQG�SULYDWH�VHFWRUV�DUH�WU\LQJ�WR� KROG� WKHLU� LQIRUPDWLRQ� PRUH� SUHFLVHO\� WKHQ� WKH� EHIRUH�� 7KHUHIRUH� LW� LV� QRZ� PRVW� YDOXDEOH� DQG�PHDQLQJIXO�IRU�SHRSOH¶V�OLIH��(VSHFLDOO\�VSDWLDO�LQIRUPDWLRQ�LV�QRZ�QRW�RQO\�D�QHHG��LW¶V�QHHGHG�WR�JHW�QHZ�SURILWV�IURP�LW�DV�ZHOO��
7XUNH\�KDV�UHDOL]HG�WKDW�*,6�LV�RQH�RI�PDLQ�WRRO�IRU�SXEOLF�PDQDJHPHQW�DQG�WR�NQRZ�WKH�UHVRXUFHV�RI�WKH�FRXQWU\�LQ�RUGHU�WR�KDYLQJ�D�UHJXODU�GHYHORSPHQW��7KHUHIRUH��LQ�ERWK�SXEOLF�DQG�SULYDWH�VHFWRU�KDYH�VSHQGLQJ� WRR�PXFK�HIIRUW� WR�JHW�EHQHILWV� IURP�*,6��3XEOLF� VHFWRU�SXWV�D�FRXSOH�RI�QHZ�VHULRXV�*,6�UHODWHG�SURMHFWV�LQ�FRXQWU\�ZLGH�WR�LPSOHPHQW��ZKLOH�SULYDWH�VHFWRU�SURYLQJ�WHFKQRORJLFDO�VXSSRUW�WR�WKHP��%XW�VWLOO�XQRUJDQL]HG�GHYHORSPHQWV�RQ�VSDWLDO�LQIRUPDWLRQ�XVH�DUH�RFFXUULQJ�LQ�DURXQG��,Q�GDWD�H[FKDQJH� DQG� VWDQGDUGL]DWLRQ� LVVXHV�� IRU� H[DPSOH�� DUH� VWLOO� H[LVW��'HYHORSHG� SURMHFWV� DQG�SURGXFHG�VSDWLDO�GDWD�FRXOG�QRW�EH�LQWHJUDWHG�IRU�WKH�IXWXUH�XVH��,Q�VRPH FDVHV�GDWD�PD\�QRW�EH�DYDLODEOH�DQG�WR�FROOHFW�LW�LV�YHU\�H[SHQVLYH�WDVN��%XW�VRPHWLPHV�LW�PD\�EH�DYDLODEOH�EXW�LQ�WKLV�WLPH�D�OLPLWHG�XVH�FDQ�RFFXU�EHFDXVH�RI�QDWLRQDO�FRQILGHQWLDO�LQIRUPDWLRQ��6R�HYHQ�PDQ\�XQFHUWDLQWLHV�DUH�SUHVHQW��XVH�RI�*,6�DUH�JRLQJ XS�YHU\�ZHOO�LQ�7XUNH\�

5()(5(1&(6
%DQJHU�� *��� ³7XUNLVK� 1DWLRQDO� ,QIRUPDWLRQ� 6\VWHPV´�� 5HSRUW�� 7KH� 3ULPH�0LQLVWU\� RI� 5HSXEOLF� RI�7XUNH\��$QNDUD���������'HPLUE�NHQ�� +��� *HPDOPD]�� $��� $]WRSDO�� +��� dDOÕú�� 1��� $\�� $��� ³7DUÕPVDO� $PDoOÕ�8\JXODPDODUGD�$UD]L�dDOÕúPDVÕ�YH�(OGH�(GLOHQ�6RQXoODUÕQ�'H÷HUOHQGLULOPHVL´�����8OXVDO�&R÷UDIL�%LOJL�6LVWHPOHUL�6HPSR]\XPX��.7h��7UDE]RQ��������7DúWDQ�� +��� 0DUDú�� +��� 8OXED\�� $��� .RSDU�� $��� ³*,6� 5HODWHG� $FWLYLWLHV� LQ� *HQHUDO� &RPPDQG� RI�0DSSLQJ´�� LQ�3URF��RI� WKH�)LUVW�7XUNLVK�± *HUPDQ� -RLQW�*HRGHWLF�'D\V��HGLWHG�E\�0�2�$OWDQ��/��*U�QGLJ��SS�����������,VWDQEXO���������7DúWDQ��+���0DUDú��+���ùDKLQ��.���.XUW��0���hQO���7���dD÷ODU��<���<ÕOPD]��(���³6D\ÕVDO�+DULWD�'HVWHNOL�$VNHUL�8\JXODPDODU��6$+$'$68��<D]ÕOÕPÕ´��+DULWD�'HUJLVL��$QNDUD���������<RPUDOÕR÷OX��7���³&R÷UDIL�%LOJL�6LVWHPOHUL��7HPHO�.DYUDPODU�YH�8\JXODPDODU´��6HoLO�2IVHW��,VWDQEXO���������ZZZ�PWD�JRY�WUZZZ�WDSX�JRY�WUZZZ�\RN�JRY�WU

http://www.mta.gov.tr/

	2.1 GIS in Public Sector
	2.2 GIS in Private Sector
	2.3 GIS in Education Sector

