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+RQRXUDEOH�&KDLUSHUVRQ� 3URI��9�� 6�� 5DPDPXUWK\�� 6HFUHWDU\� ²�'HSDUWPHQW�RI� 6FLHQFH�
DQG�7HFKQRORJ\��'U��3ULWKYLVK�1DJ�²�6XUYH\RU�*HQHUDO�RI�,QGLD��'U��0LFKDHO�*RRGFKLOG�²�
3URIHVVRU�RI�*HRJUDSK\�DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD��'U��0��3��1DUD\DQDQ��3UHVLGHQW�
&6'06��0V��3UHHWKD�3XOXVDQL��3UHVLGHQW�²�,0*6�,QWHUJUDSK��/DGLHV�DQG�*HQWOHPHQ��

,W� JLYHV�PH� D� JUHDW� SOHDVXUH� WR� EH�ZLWK� WKLV� DXJXVW� JDWKHULQJ� WRGD\�� ,� ZRXOG� OLNH� WR�
WKDQN�&6'06� IRU� LQYLWLQJ�PH� WR�GHOLYHU� WKLV� NH\QRWH�RQ�²� ´*�5HDGLQHVV� RI� ,QGLD��$Q�
,QGLDQ�,QGXVWU\�3HUVSHFWLYHµ���

2YHU�WKH�SDVW����\HDUV��WKH�VWDWH�RI�RXU�¶*�5HDGLQHVV·�KDV�LQFUHDVHG�JUHDWO\��SULPDULO\�
GXH� WR� HYROXWLRQ� RI� 5HPRWH� 6HQVLQJ� DQG�*,6� WHFKQRORJLHV��ZKLFK� KDYH�PRYHG� IURP�
VLPSOH�GUDZLQJ�DSSOLFDWLRQV�WR�PDWXUH�LQIRUPDWLRQ�V\VWHPV��7RGD\��WKHVH�WHFKQRORJLHV�
KDYH� IRXQG�ZLGH� DFFHSWDELOLW\� DFURVV� D� UDQJH� RI� DSSOLFDWLRQ� DUHDV� LQFOXGLQJ� ODQG�XVH�
PDQDJHPHQW��WUDIILF�URXWLQJ���DVVLJQPHQW��SROLWLFDO�UHGLVWULFWLQJ��UHVRXUFH�PDQDJHPHQW��
HQYLURQPHQWDO�PRGHOOLQJ��0LOLWDU\�2SHUDWLRQV�DQG�PDQ\�PRUH��7KHLU�XVDJH�KDV�EHFRPH�
ZLGHVSUHDG�� IURP� WKH� GRPDLQ� RI� VFLHQWLILF� UHVHDUFK�� QDWLRQDO� OHYHO� PDSSLQJ� DQG� VR�
IRUWK��WR�EHLQJ�XVHG�E\�D�ODUJH�VHJPHQW�RI�XVHUV���7KLV�WUDQVLWLRQ�KDV�KDSSHQHG�EHFDXVH�
RI�WKH�DYDLODELOLW\�RI�*,6�DSSOLFDWLRQV�RQ�WKH�SRSXODU�:LQGRZV�SODWIRUP��WKH�LQFUHDVLQJ�
SHQHWUDWLRQ� RI� ,QWHUQHW� DQG� LQLWLDWLYHV� OLNH� WKH� 2SHQ� *,6� &RQVRUWLXP�� ZKLFK� DUH� DOO�
WDNLQJ�XV�WRZDUGV�EHFRPLQJ�PRUH�¶*�5HDG\·���

,QGLD�LV�NQRZQ�ERWK�IRU�LWV�VWURQJ�0DSSLQJ�DQG�6SDFH�SURJUDPV���$SDUW�IURP�6XUYH\�RI�
,QGLD��ZKLFK� LV�UHVSRQVLEOH�IRU�WRSRJUDSKLFDO�PDSSLQJ��D�QXPEHU�RI�QDWLRQDO�PDSSLQJ�
RUJDQL]DWLRQV� OLNH� *6,�� )6,� DQG� 1+2� KDYH� EHHQ� XQGHUWDNLQJ� WKHPDWLF� PDSSLQJ� 	�
FKDUWLQJ� LQ� YDULRXV� FDUWRJUDSKLF� GLVFLSOLQHV�� 7RGD\�� GDWD� IURP� WKH� ,QGLDQ� 5HPRWH�
6HQVLQJ�6DWHOOLWHV�LV�EHLQJ�ZLGHO\�XVHG�DOO�RYHU�WKH�ZRUOG�IRU�D�YDULHW\�RI�DSSOLFDWLRQV���

6XUYH\�2I� ,QGLD� LV� WKH� IRUHUXQQHU�RI�*�5HDGLQHVV� LQ� ,QGLD�DQG� WKH� OHDGHU� LQ�DGRSWLQJ�
'LJLWDO� &DUWRJUDSK\� ²� LQLWLDOO\� DV� DQ� 5	'� DFWLYLW\� DQG� VXEVHTXHQWO\� E\� HVWDEOLVKLQJ�
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'LJLWDO�0DSSLQJ�&HQWUHV�� 7KH� ILUVW�'LJLWDO�0DSSLQJ� V\VWHP�ZDV� LQVWDOOHG�E\�5ROWD�DQG�
,QWHUJUDSK�DW�62,�LQ��������7KLV�KDG�D�9$;�KRVW�DQG�SURYLGHG�WKH�FRPSOHWH�ZRUNIORZ�²�
IURP� PDS� VFDQQLQJ� DQG� GLJLWLVDWLRQ�� WR� LPDJH� SURFHVVLQJ�� PDS� SXEOLVKLQJ� DQG� WKH�
FUHDWLRQ�RI�D�'LJLWDO�&DUWRJUDSK\�'DWD�%DVH����

7KLV�ZDV�D�PDMRU�VWHS�WDNHQ�E\�WKH�*RYHUQPHQW�DQG�WKH����0LOOLRQ�'ROODU�LQVWDOODWLRQ�
ZDV� WKH� ILUVW� LPSRUWDQW� LQLWLDWLYH� IRU� PDNLQJ� ,QGLD� ¶*�5HDG\·�� � ,Q� VXEVHTXHQW� \HDUV��
RWKHU� QRGDO� DJHQFLHV� LQFOXGLQJ� 6WDWH� *RYHUQPHQWV� KDYH� SURFHHGHG� WRZDUGV� ¶*�
5HDGLQHVV·� ²� E\� LQVWDOOLQJ� DQG� XWLOLVLQJ� 'LJLWDO� &DUWRJUDSK\� DQG� *,6� V\VWHPV�� )RU�
H[DPSOH�� &HQWUDO�:DWHU� &RPPLVVLRQ� KDV� LPSOHPHQWHG� D� 6\VWHP�� DFURVV� ��� VLWHV�� IRU�
FROODWLQJ�� VWRULQJ� DQG� TXHU\LQJ� K\GURORJLFDO� GDWD� WR� PRUH� HIIHFWLYHO\� PDQDJH� WKH�
FRXQWU\·V� ZDWHU� UHVRXUFHV�� ZKLOH� RUJDQLVDWLRQV� OLNH� *XMDUDW� 3ROOXWLRQ� &RQWURO� %RDUG�
KDYH� LQWHJUDWHG� WKHLU� 0,6� DQG� *,6� IRU� DGPLQLVWHULQJ�� PRQLWRULQJ� DQG� HQIRUFLQJ�
HQYLURQPHQWDO�VWDWXWHV�LQ�WKH�6WDWH�RI�*XMDUDW����

7KH� DUPHG� IRUFHV�� HVSHFLDOO\� WKH� ,QGLDQ� $UP\�� KDYH� PRYHG� VLJQLILFDQWO\� DKHDG� LQ�
PDNLQJ�WKHPVHOYHV�¶*�5HDG\·�DQG�XVH�*,6�DV�D�IRUFH�PXOWLSOLHU�LQ�WKHLU�RSHUDWLRQV��$Q�
$UP\� &RPPDQGHU·V� GHSHQGHQFH� RQ� SDSHU� PDSV� DQG� VDQG� PRGHOV� IRU� RSHUDWLRQDO�
SODQQLQJ�DQG�GLVVHPLQDWLRQ�RI� WKHVH�SODQV�KDV�EHHQ�UHSODFHG�E\� WKH� ODWHVW�*,6� WRROV��
7KHVH� WRROV� SHUPLW� G\QDPLF� YLVXDOLVDWLRQ� RI� D� �'� WHUUDLQ�PRGHO� IRU� VHDPOHVV� DFFHVV��
TXHU\� DQG� DQDO\VLV� DFURVV� PXOWLSOH� W\SHV� RI� PLOLWDU\� JHRJUDSKLF� GDWD�� 0DSSLQJ� DQG�
DQDO\VLV�LV�GRQH�XVLQJ�VDWHOOLWH�LPDJHU\�DQG�DHULDO�SKRWRJUDSK\�RI�WKH�WDUJHW�DUHD���+LJK�
SHUIRUPDQFH�VFDQQHUV��FDSDEOH�RI�VFDQQLQJ�D�ORQJ�UROO�RI�DHULDO�ILOP��XQ�DWWHQGHG��DUH�
EHLQJ� HIIHFWLYHO\� XVHG� LQ� FDSWXULQJ�REOLTXH� SKRWRJUDSK\� IRU� VWHUHR� DQDO\VLV��ZKLOH� LQ�
WKH� DUHD� RI� VDWHOOLWH� UHPRWH� VHQVLQJ�� ERWK� VWHUHR� DQG� PRQRVFRSLF� GDWD� DUH� EHLQJ�
KDQGOHG���7KHVH�V\VWHPV��SURYLGHG�E\�5ROWD�DQG�,QWHUJUDSK��KDYH�EHHQ�GHSOR\HG��ERWK�
LQ� D� VWDWLF� PRGH� L�H�� WKH\� DUH� LQVWDOOHG� DW� D� SHUPDQHQW� VLWH� DQG� LQ� D� PRELOH� PRGH�
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PHDQLQJ�WKDW�UXJJHGLVHG�V\VWHPV�KRXVHG�LQ�VSHFLDOLVHG�VKHOWHUV�KDYH�EHHQ�PRXQWHG�RQ�
WUXFNV�WR�PRYH�DV�UHTXLUHG��

7KLV�¶*�5HDGLQHVV·�KDV�JLYHQ�D�WUHPHQGRXV�ERRVW�IRU�LPSURYHG�WDFWLFDO�ORJLVWLFV�LQ�WKH�
IRUZDUG� DUHDV� DV� ERWK� VWUDWHJLF� DQG� WDFWLFDO� UHFRQQDLVVDQFH� GDWD� FDQ� EH� HIILFLHQWO\�
LQWHUSUHWHG� LQ� D� ZDU�OLNH� VLWXDWLRQ�� DV� H[SHULHQFHG� GXULQJ� WKH� UHFHQW� ERUGHU�
GHSOR\PHQWV�FDOOHG�´2SHUDWLRQ�3DUDNDUDPµ��

,Q�WKH�DUHD�RI�3XEOLF�8WLOLWLHV��¶*�5HDGLQHVV·�XVLQJ�WKH�WHFKQRORJ\�RI�$0�)0�	�*,6�KDV�
FRPH� WR�EH� UHFRJQL]HG� DV� DQ� HIIHFWLYH� VROXWLRQ� IRU�PDQDJLQJ� ODUJH� WHOHFRP��HOHFWULF�
DQG�JDV�GLVWULEXWLRQ�QHWZRUNV���5ROWD�DOVR�SLRQHHUHG�WKH�LQGXFWLRQ�RI�WKLV�WHFKQRORJ\�LQ�
WKH�FRXQWU\���

7KHUH� DUH� PDQ\� VLPLODU� H[DPSOHV� RI� ¶*�5HDGLQHVV·� WKURXJK� WKH� VXFFHVVIXO�
LPSOHPHQWDWLRQ� RI� *,6� WHFKQRORJ\� LQ� ,QGLD�� 7KLV� LV� D� GLUHFW� UHVXOW� RI� H[WUDRUGLQDU\�
HIIRUWV�DQG�FRPPLWPHQW�VKRZQ�E\�WKHVH�SLRQHHULQJ�RUJDQL]DWLRQV���7KH\�KDYH�OHG�WKH�
ZD\�WKURXJK�WKHLU�IRUZDUG�ORRNLQJ�YLVLRQ�DQG�DUH�WRGD\�UROH�PRGHOV�IRU�RWKHUV�ORRNLQJ�
WR�EHFRPH�¶*�5HDG\·��

,W�LV�DSSDUHQW�WKDW�*,6�KDV�FRPH�RI�DJH�DQG�*HRPDWLFV�LV�JRLQJ�PDLQVWUHDP��7RGD\��*,6�
WHFKQRORJ\� LV�EXLOGLQJ�RQ�WKH�ZLGHO\�GHSOR\HG�,7�LQIUDVWUXFWXUH�²�XVLQJ��DGDSWLQJ�DQG�
H[WHQGLQJ�DYDLODEOH�WRROV�DQG�VWDQGDUGV��*,6�LV�QR�ORQJHU�D�WRRO�IRU�WKH�VSHFLDOLVW���LW·V�D�
GHFLVLRQ�PDNLQJ�WRRO�IRU�WKH�PDQDJHPHQW���

2UJDQLVDWLRQV��WRGD\��QHHG�WR�KDYH�MXVW�LQ�WLPH�DFWLRQDEOH� LQIRUPDWLRQ� �MXVW�WKH�ULJKW�
LQIRUPDWLRQ��DW� WKH� ULJKW� WLPH��DW� WKH� ULJKW� ORFDWLRQ��RQ�DQ\�GHYLFH� �ZLWK�ZKLFK� WKH\�
FDQ�PDNH�HIIHFWLYH�GHFLVLRQV�DQG�WDNH�LPPHGLDWH�DFWLRQ��

7KH� YDVW� JOREDO� LQIRUPDWLRQ� VHUYLFH� LQIUDVWUXFWXUH� WKDW� KDV� QRZ� HPHUJHG� RQ� WKH�
EDFNERQH� RI� WKH� ,QWHUQHW� FRQQHFWV� PRVW� RIILFHV�� DQG� ZLOO� LQ� DOO� OLNHOLKRRG�� FRQQHFW�
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YHKLFOHV�� PRELOH� KDQGVHWV�� 3'$V� DQG� RWKHU� GHYLFHV�� WRJHWKHU� LQ� D� JLJDQWLF� ZHE� RI�
LQIRUPDWLRQ� SURGXFHUV�� VHUYLFH� SURYLGHUV� DQG� FRQVXPHUV�� 7KH� JOREDO� LQIRUPDWLRQ�
LQIUDVWUXFWXUH� PD\� GHSHQG� RQ� FRPSXWHUV�� QHWZRUNV� DQG� VRIWZDUH�� EXW� WKH� PDLQ�
LQJUHGLHQW� LV� VSDWLDOO\� UHIHUHQFHG� LQIRUPDWLRQ�� ,Q� WKLV� VFHQDULR�� ZKLOH� WKH� WUDGLWLRQDO�
PHWKRGV�RI� EHFRPLQJ� ¶*�5HDG\·� FRQWLQXH� WR�EH� UHOHYDQW�� QHZ�DUHDV�ZLOO� FRQWLQXH� WR�
HPHUJH�� )RU� H[DPSOH�� 3XEOLF� 6DIHW\� $JHQFLHV� DUH� QRZ� DSSUHFLDWLQJ� WKH� EHQHILWV� RI�
EHLQJ�¶*�5HDG\·��DV�$XWRPDWHG�9HKLFOH�/RFDWLRQ�DQG�(PHUJHQF\�'LVSDWFK�HQDEOHV�WKHP�
WR� UHVSRQG� WR�SXEOLF�QHHGV�PXFK� IDVWHU�DQG�PRUH�HIILFLHQWO\��%HWWHU�PDQDJHPHQW�RI�
QDWXUDO�DQG�PDQPDGH�GLVDVWHUV��KDV�DOVR�DVVXPHG�FULWLFDO�LPSRUWDQFH��%HLQJ�¶*�5HDG\·�
FDQ� EH� YHU\� KHOSIXO� LQ� SODQQLQJ� IRU� HYDFXDWLRQ�� HPHUJHQF\�PHGLFDO� DVVLVWDQFH�� IRRG�
DQG�FLYLO�VXSSOLHV��

,Q� LWV�QHZ�DYDWDU�� � ¶*�5HDGLQHVV·� �KDV� �DOVR� � VWDUWHG�WR� �FRQWULEXWH� �VLJQLILFDQWO\� WR�H�
*RYHUQDQFH�� )RU� H[DPSOH�� YDULRXV� IRUZDUG�ORRNLQJ� 1DJDU� 1LJDPV� DQG� 0XQLFLSDOLWLHV�
DUH� EHFRPLQJ� ¶*�5HDG\·� IRU� XQGHUWDNLQJ� HIIHFWLYH� WRZQ� SODQQLQJ�� PD[LPLVLQJ� WD[�
FROOHFWLRQV��GHWHFWLQJ�LOOHJDO�FRQVWUXFWLRQV��DQG�VR�IRUWK���

7KRXJK� ,QGLD� KDV�RQH�RI� WKH� ODUJHVW� � ¶+LJKHU� (GXFDWLRQ� 6\VWHPV� LQ� WKH�ZRUOG·� LW� VWLOO�
QHHGV�WR�JUHDWO\�LPSURYH�WKH�DYDLODELOLW\�RI�¶*�5HDG\·�SURIHVVLRQDOV��D�SUH�UHTXLVLWH�IRU�
*�UHDGLQHVV��$W�WKH�SRVW�JUDGXDWH�OHYHO��LQVWLWXWLRQV�OLNH�WKH�,QGLDQ�,QVWLWXWH�RI�5HPRWH�
6HQVLQJ��6XUYH\�7UDLQLQJ�,QVWLWXWH��WKH�,QVWLWXWH�RI�5HPRWH�6HQVLQJ��WR�QDPH�D�IHZ��DUH�
GRLQJ�D�FRPPHQGDEOH�MRE�LQ�SURYLGLQJ�FRXUVHV�DW�SURIHVVLRQDO���SRVW�JUDGXDWH�OHYHOV�LQ�
*,6� DQG� DVVRFLDWHG� GLVFLSOLQHV�� +RZHYHU�� *,6� DV� D� FRXUVH� QHHGV� WR� JHW� LQFUHDVLQJO\�
LQFRUSRUDWHG� DW� WKH� XQGHUJUDGXDWH� OHYHO� LQ� YDULRXV� HQJLQHHULQJ�SURJUDPPHV�� GXH� LWV�
PXOWL�GLVFLSOLQDU\� QDWXUH�� ,W� ZLOO� EH� ZRUWKZKLOH� WR� PHQWLRQ� KHUH� WR� SURPRWH� WKH�
OHDUQLQJ�DQG�XVDJH�RI� WKLV� WHFKQRORJ\��5ROWD�� LQ�SDUWQHUVKLS�ZLWK�,QWHUJUDSK��SURYLGHV�
VRIWZDUH� DQG� LWV� LPSOHPHQWDWLRQ� DW� YHU\� KLJKO\� VXEVLGLVHG� SULFHV� WR� HGXFDWLRQDO�
LQVWLWXWLRQV��
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7KH�ODVW�ILYH�\HDUV�KDYH�VHHQ�LQFUHDVLQJ�XVDJH�RI�WKH�,QWHUQHW��7KH�:RUOG�:LGH�:HE�LV�
EHLQJ�XVHG�PRUH�DQG�PRUH�E\�SXEOLF��JRYHUQPHQWV��DQG�FRPPHUFLDO�RUJDQL]DWLRQV�WR�
GLVVHPLQDWH� LQIRUPDWLRQ� RI� VSDWLDO� QDWXUH�� 7KLV� LV� HQFRXUDJLQJ� WKH� VSUHDG� RI� ¶*�
5HDGLQHVV·�ZKHUHE\�WKH�,QWHUQHW� LV�DFWLQJ�DV�D�PHGLXP�WKDW�DOORZV�WKH�FRPPXQLW\�WR�
TXHU\�DQG�PDQLSXODWH�LQIRUPDWLRQ�DQG�VXEPLW�WKHLU�LGHDV�RQ�VSDWLDO�SUREOHPV�WR�WKRVH�
ZLWK�WKH�SRZHU�WR�HQDFW�VROXWLRQV���

,Q� RUGHU� WR� UHDS� WKH� EHQHILWV� RI� ¶*�5HDGLQHVV·� DYDLODELOLW\� RI� VSDWLDO� GDWD� LV� D� PXVW��
,QLWLDWLYHV� OLNH� WKH� 1DWLRQDO� 6SDWLDO� 'DWD� ,QIUDVWUXFWXUH� �16',�� DUH� WLPHO\� DQG� ,� DP�
FRQILGHQW� WKDW� WKH� UHTXLUHG� SROLFLHV� ZRXOG� EH� ZRUNHG� RXW�� ZKLFK� ZRXOG� IDFLOLWDWH�
HIIHFWLYH� VKDULQJ� DQG� DFFHVV� RI� GLJLWDO� VSDWLDO� GDWD�� ZLWKLQ� WKH� QRUPV� RI� QDWLRQDO�
VHFXULW\���

7R� FRQFOXGH�� PDQ\� RUJDQLVDWLRQV�� DFURVV� WKH� FRXQWU\�� DUH� WRGD\� ¶*�5HDG\·� DQG�
HIIHFWLYHO\�XVLQJ�*,6�LQ�D�ZLGH�YDULHW\�RI�DSSOLFDWLRQV��$V�XVDJH�DQG�DSSOLFDWLRQV�JURZ��
WKH� LQFUHDVLQJ� ¶*�5HDGLQHVV·� LQ� ,QGLD� ZLOO� UHVXOW� LQ� PRUH� HIIHFWLYH� H�*RYHUQDQFH� IRU�
SXEOLF�ZHOIDUH��

7KDQN�\RX��DQG�ZLVK�\RX�DOO�D�IUXLWIXO�FRQIHUHQFH��


