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$EHO�� '�-�� � 6,52�'%06�� $� 'DWDEDVH� 7RRONLW� IRU� *HRJUDSKLFDO� ,QIRUPDWLRQ
6\VWHPV��,QWHUPDWLRQDO�-RXUQDO�RQ�*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV������������������

$EHO��'�-���2·&DOODJKDQ��-�)�� �'LUHFWRU\�)DFLOLWLHV� IRU�*HRJUDSKLFDO�'DWD��&65,2�,QWHUQDO
5HSRUW�������

$OYHV��'�6��0RGHORV�GH�'DGRV�SDUD�6LVWHPDV�GH�,QIRUPDomR�*HRJUiILFD��7HVH�GH�'RXWRUDGR�
8QLYHUVLGDGH�GH�6mR�3DXOR�������

$URQRII�� 6��*HRJUDSKLFDO� ,QIRUPDWLRQ� 6\VWHPV�� $� 0DQDJHPHQW� 3HUVSHFWLYH��2WWDZD�� :',
3XEOLFDWLRQV�������

$VVDG�� (�'��� 6DQR�� (�(�� 6LVWHPDV� GH� ,QIRUPDo}HV� *HRJUiILFDV� �� $SOLFDo}HV� QD� $JULFXOWXUD�
%UDVtOLD��(0%5$3$�������

$VUDU��*���'R]LHU�� -�� �(26�� 6FLHQFH� 6WUDWHJ\� IRU� WKH�(DUWK�2EVHUYLQJ� 6\VWHP��:RRGEXU\�
1<��$,3�3UHVV�������

%DQFLOKRQ�� )��� 'HOREHO�� &��� .DQHOODNLV�3�� �HGV��� �%XLOGLQJ� DQ� 2EMHFW�2ULHQWHG� 'DWDEDVH
6\VWHP��WKH�6WRU\�RI�2���6DQ�0DWHR��&$��0RUJDQ�DQG�.DXIPDQQ�3XEOLVKHUV�������

%HQWOH\�� -�� 0XOWLGLPHQVLRQDO� 6HDUFK� 7UHHV� 8VHG� IRU� $VVRFLDWLYH� 6HDUFKLQJ�
&RPPXQLFDWLRQV�RI�WKH�$&0�������������������

%HUWLQ��-���6HPLRORJLH�*UDSKLTXH��3DULV��*DXWKLHUV�9LOODUV�������

%HUQVWHLQ�� 3�$��� +DG]LODFRV�� 9��� *RRGPDQ�� 1�� � &RQFXUUHQF\� &RQWURO� DQG� 5HFRYHU\� LQ
'DWDEDVH�6\VWHPV��5HDGLQJ��$GGLVRQ�:HVOH\�������

%UHJW�� $�� � ,QWHJUDWLQJ� *,6� DQG� 3URFHVV� 0RGHOV� IRU� *OREDO� (QYLURQPHQWDO
$VVHVVPHQW��,Q���,QWHUQDWLRQDO�:RUNVKRS�RQ�*OREDO�*,6��7yTXLR��-DSmR��$JRVWR
GH�������3URFHHGLQJV��7yTXLR��,6356���SS��������������

%ULQNKRII��7���.ULHJHO��+�3���6HHJHU��%��(IILFLHQW�3URFHVVLQJ�RI�6SDWLDO�-RLQV�8VLQJ�5�
7UHHV�� ,Q�� $&0� 6,*02'� &RQIHUHQFH�� :DVKLQJWRQ�� ������ 3URFHHGLQJV�
:DVKLQJWRQ��$&0��SS����������������



���

%URFNVFKPLGW�� .�� 2/(� ,QWHJUDWLRQ� 7HFKQRORJLHV�� 'U�� 'REE·V� 6SHFLDO� 5HSRUW� RQ
,QWHURSHUDEOH�2EMHFWV�5HYROXWLRQ��:LQWHU����������SS��������

%XUURXJK�� 3�� $�� 3ULQFLSOHV� RI� JHRJUDSKLF� LQIRUPDWLRQ� V\VWHPV� IRU� ODQG� UHVRXUFHV� DVVHVVPHQW�
2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�������

%XUURXJK�� 3�$�� 'HYHORSPHQW� RI� LQWHOOLJHQW� JHRJUDSKLF� LQIRUPDWLRQ� V\VWHPV�
,QWHUQDWLRQDO�-RXUQDO�RI�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV������������������

&kPDUD�*��� 9HODVFR�� )�5�'��� 2OLYHLUD�� -�/�� � 3URMHWR� GH� XP� 6LVWHPD� *HRJUiILFR� GH
,QIRUPDomR��,Q��6LPSyVLR�%UDVLOHLUR�GH�+DUGZDUH�H�6RIWZDUH��6(0,6+���&DPSLQDV�
63��������$QDLV��&DPSLQDV��6%&�������

&kPDUD��*���6RX]D��5�&�0��)UHLWDV��8�0���&DVDQRYD��0�$���635,1*��3URFHVVDPHQWR
GH�,PDJHQV�H�'DGRV�*HRUHIHUHQFLDGRV��,Q��9�6LPSyVLR�%UDVLOHLUR�GH�&RPSXWDomR
*UiILFD�H�3URFHVVDPHQWR�GH�,PDJHQV��/LQGyLD��������$QDLV��6mR�-RVp�GRV�&DPSRV�
,13(��SS���������������

&kPDUD�� *��� 6RX]D�� 5�&�0��� )UHLWDV�� 8�0��� 3DLYD�� -�$�&�� 635,1*�� &RQFHSomR�
(YROXomR�� 3HUVSHFWLYDV�� ,Q�� 9,,� 6LPSyVLR� %UDVLOHLUR� GH� 6HQVRULDPHQWR� 5HPRWR�
&XULWLED��3$��������$QDLV��6mR�-RVp�GRV�&DPSRV��,13(�������

&kPDUD��*��$QiOLVH�GH�$UTXLWHWXUDV�SDUD�%DQFRV� GH�'DGRV�*HRJUiILFRV�2ULHQWDGRV�D�2EMHWRV�

0RQRJUDILD� GH� ([DPH� ,QWHJUDGR� GR� 3URJUDPD� GH� 'RXWRUDGR� HP� &RPSXWDomR
$SOLFDGD�GR�,13(��6mR�-RVp�GRV�&DPSRV��,13(�������

&kPDUD�� *��� )UHLWDV�8�0��� &RUGHLUR�� -�3�&�� 7RZDUGV� DQ� $OJHEUD� RI� *HRJUDSKLFDO
)LHOGV�� ,Q��9,,�6LPSyVLR�%UDVLOHLUR�GH�&RPSXWDomR�*UiILFD� H�3URFHVVDPHQWR�GH
,PDJHQV��$QDLV��&XULWLED��6%&��SS����������������

&DPSDJQRQL�� )�5�� ,%0·V� 6\VWHP� 2EMHFW� 0RGHO�� 'U�� 'REE·V� 6SHFLDO� 5HSRUW� RQ
,QWHURSHUDEOH�2EMHFWV�5HYROXWLRQ��:LQWHU����������SS��������

&DUH\��0���'H�:LWW��'�-���)UDQNOLQ��0�-���+DOO��1�(��0F&DXOOLIIH��0���1DXJKWRQ��-�)��
6FKXK��'�7��� 6RORPRQ��0�+��� 7DQ��&�.��� 7VDWDORV��2���:KLWH�� 6��� =ZLOOLQJ��0�-�
6KRULQJ�8S�3HUVLVWHQW�2EMHFWV��,Q���$&0�6,*02'�&RQIHUHQFH��������3URFHHGLQJV�
$&0�������

&DVDQRYD��0�$���+HPHUO\��$�6���'XDUWH��0�3�&���0HGLDQR��0�5���&kPDUD��*���)UHLWDV�
8�0���8P�*HUHQFLDGRU�SDUD�$WULEXWRV�(VSDFLDLV�GH�2EMHWRV�*HRJUiILFRV���,Q��,,
6LPSyVLR�%UDVLOHLUR�GH�*HRSURFHVVDPHQWR��$QDLV��863��6mR�3DXOR��63�������
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&DWWHOO��5�*�*���:KDW�DUH�1H[W�*HQHUDWLRQ�'DWDEDVH�6\VWHPV"��&RPPXQLFDWLRQV�RI� WKH
$&0����������2FWREHU������

&DWHOO�� 5�*�*�� 7KH� 2EMHFW� 'DWDEDVH� 6WDQGDUG�� 2'0*����� 6DQ� )UDQFLVFR�� 0RUJDQ
.DXIIPDQQ�������

&KHQJ�� -�5���+XUVRQ��$�5�� �2Q� WKH�3HUIRUPDQFH� ,VVXHV�RI�2EMHFW�%DVHG�%XIIHULQJ�
,Q�� � )LUVW� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 3DUDOOHO� DQG� 'LVWULEXWHG� ,QIRUPDWLRQ
6\VWHPV��3URFHHGLQJV��0LDPL��86$��'HFHPEHU������

&KX�� :�:��� ,HRQJ�� ,�7��� 7DLUD�� 5�.�� $� 6HPDQWLF� 0RGHOOQJ� $SSURDFK� IRU� ,PDJH
5HWULHYDO�E\�&RQWHQW��9/'%�-RXUQDO������������������

&KXL��&��.���(G��:DYHOHWV��D�7XWRULDO� LQ�7KHRU\�DQG�$SSOLFDWLRQV��1HZ�<RUN��$FDGHPLF
3UHVV�������

&OHPHQWLQL��(���'L�)HOLFH��3���9DQ�2RVWHURP��3��$�6PDOO�6HW�RI�)RUPDO�7RSRORJLFDO
5HODWLRQVKLSV� 6XLWDEOH� IRU� (QG�8VHU� ,QWHUDFWLRQ�� ,Q�� 7KLUG� ,QWHUQDWLRQDO
6\PSRVLXP�RQ�6SDWLDO�'DWD�+DQGOLQJ��3URFHHGLQJV���6LQJDSRUH��������SS����������

&RGG��(�)��$�5HODWLRQDO�0RGHO� IRU�/DUJH�6KDUHG�'DWD�%DQNV��&RPPXQLFDWLRQV� RI� WKH
$&0�����������������-XOKR�GH������

&RZHQ��'�-��*,6�YHUVXV�&$'�YHUVXV�'%06��ZKDW�DUH�WKH�GLIIHUHQFHV��3KRWRJUDPPHWULF
(QJLQHHULQJ�DQG�5HPRWH�6HQVLQJ������������������

&R[�-U���)��$QiOLVH�GH�0pWRGRV�GH�$FHVVR�D�'DGRV�(VSDFLDLV�$SOLFDGRV�D�6LVWHPDV�*HUHQFLDGRUHV

GH� %DQFR� GH� 'DGRV�� 'LVVHUWDomR� GH� 0HVWUDGR� HP� &RPSXWDomR� DSUHVHQWDGD� DR
,0(&&�81,&$03��&DPSLQDV��GH]HPEUR�GH������

'DYLG��%���5D\QDO��/���6FKRUWHU��*���*H2���:K\�2EMHFWV�LQ�D�*HRJUDSKLFDO�'%06"�
,Q��$GYDQFHV� LQ� 6SDWLDO�'DWDEDVHV� �66'� ¶����� �/HFWXUH�1RWHV� LQ�&RPSXWHU� 6FLHQFH
������%HUOLQ��6SULQJHU�9HUODJ�������

'DYLG�� %��� 9RLVDUG�� $�� $� 8QLILHG� $SSURDFK� WR� *HRJUDSKLF� 'DWD� 0RGHOOLQJ�� /XGZLJ�
0D[LPLOLDQV�8QLYHUVLWDW��,QVWLWXW�I�U�,QIRUPDWLN��0XQLTXH��$OHPDQKD��5HODWyULR�GH
3HVTXLVD��������6HWHPEUR������

'HX[�2��HW�� DO��7KH�2��6\VWHP��&RPPXQLFDWLRQV� RI� WKH�$&0���������� �������2FWREHU
�����
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'UXFN��6���%UDJD��/�3�9��$QiOLVH�H�&ODVVLILFDomR�GH�'DGRV�GH�6RORV�SRU�*HRHVWDWtVWLFD�H�/yJLFD

'LIXVD�� 5HODWyULR� ,QWHUQR�� &HQWUR� 1DFLRQDO� GH� 3HVTXLVD� HP� 6RORV�� (0%5$3$�
�����

YDQ(FN�� -�:��� 8IIHU�� 0�� $� 3UHVHQWDWLRQ� RI� 6\VWHP� ��� 3KRWRJUDPPHWU\� DQG� /DQG
,QIRUPDWLRQ�6\VWHPV�����������0DUFK������

(JHQKRIHU�� 0�� 6SDWLDO� 4XHU\� /DQJXDJHV�� 3K�'�� 7KHVLV�� 'HSDUW�� RI� 6XUYH\LQJ
(QJLQHHULQJ��8QLYHUVLW\�RI�0DLQH�������

(JHQKRIHU�0���,QWHUDFWLRQ�ZLWK�*,6�YLD�6SDWLDO�4XHULHV��-RXUQDO�RI�9LVXDO�/DQJXDJHV�DQG

&RPSXWLQJ������������������

(JHQKRIHU��0��:K\�1RW�64/��� ,QWHUQDWLRQDO�-RXUQDO�RI�*HRJUDSKLF� ,QIRUPDWLRQ�6\VWHPV���
����������

(JHQKRIHU��0��6SDWLDO�64/��$�4XHU\�DQG�3UHVHQWDWLRQ�/DQJXDJH��,(((�7UDQVDFWLRQV
RQ�.QRZOHGJH�DQG�'DWD�(QJLQHHULQJ����������������

(JHQKRIHU�� 0�� 2EMHFW� 2ULHQWHG� *,6�� ,Q�� ,,,� 6,0326,2 %5$6,/(,52 '(

*(2352&(66$0(172��$QDLV��6mR�3DXOR��863�������

(JHQKRIHU�� 0��� &OHPHQWLQL�� (��� 'L� )HOLFH�� 3�� 7RSRORJLFDO� 5HODWLRQVKLSV� %HWZHHQ
5HJLRQV�ZLWK�+ROHV�� ,QWHUQDWLRQDO� -RXUQDO� RI�*HRJUDSKLF� ,QIRUPDWLRQ�6\VWHPV�����������
����������

(JHQKRIHU��0��� �)UDQN��$��2EMHFW�2ULHQWHG�'DWDEDVHV��'DWDEDVH�5HTXLUHPHQWV� IRU
*,6��,Q� ,17(51$7,21$/ *,6�6<0326,80��7+( 5(6($5&+ $*(1'$��3URFHHGLQJV�
$UOLQJWRQ��9$��1RY��������YROXPH�,,��S���������

(JHQKRIHU�� 0��� )UDQN�� $�� � 2EMHFW�2ULHQWHG� 0RGHOLQJ� LQ� *,6�� ,QKHULWDQFH� DQG
3URSDJDWLRQ��,Q��,;�,QWHUQDWLRQDO�6\PSRVLXP�RQ�&RPSXWHU�$VVLVWHG�&DUWRJUDSK\�
3URFHHGLQJV���%DOWLPRUH��0'��������S����������

(JHQKRIHU��0���)UDQ]RVD��5�'��3RLQW�6HW�7RSRORJLFDO� 6SDWLDO�5HODWLRQV�� ,QWHUQDWLRQDO
-RXUQDO�RI�*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV�����������������������

(JHQKRIHU�� 0��� � +HUULQJ�� -�� $� 0DWKHPDWLFDO� )UDPHZRUN� IRU� WKH� 'HILQLWLRQ� RI
7RSRORJLFDO� 5HODWLRQVKLSV�� ,Q�� ,9� ,QWHUQDWLRQDO� 6\PSRVLXP� RQ� 6SDWLDO� 'DWD
+DQGOLQJ��3URFHHGLQJV���=XULFK��������S����������
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(ONLQJWRQ�� 0��� 0H\HU�� 5��� 0FFRQDXJK\�� *�� 'HILQLQJ� WKH� $UFKLWHFWXUDO� 'HYHORSPHQW� RI

(26',6�WR�)DFLOLWDWH�([WHQVLRQ� WR�D�:LGHU�'DWD�,QIRUPDWLRQ�6\VWHP��7HFKQLFDO�3DSHU�
+XJXHV�$SSOLHG�,QIRUPDWLRQ�6\VWHPV��/DQGRYHU��0DU\ODQG�������

(KOHUV��0���(GZDUGV��*���%HUDUG��,��,QWHJUDWLRQ�RI�5HPRWH�6HQVLQJ�ZLWK�*HRJUDSKLF
,QIRUPDWLRQ�6\VWHPV��$�1HFHVVDU\�(YROXWLRQ��3KRWRJUDPPHWU\�(QJLQHHULQJ�DQG�5HPRWH
6HQVLQJ���������������������������

(UWKDO��*���$OYHV��'�6���&kPDUD��*��0RGHOR�GH�'DGRV�*HR�5HODFLRQDO��8PD�9LVmR
&RQFHLWXDO�GH�XP�6LVWHPD�*HRJUiILFR�GH�,QIRUPDo}HV�� ,Q�� ,�6LPSyVLR�%UDVLOHLUR
GH� &RPSXWDomR� *UiILFD� H� 3URFHVVDPHQWR� 'H� ,PDJHQV��$QDLV�� 5LR� GH� -DQHLUR�
&233(�8)5-�������

(65,���$5&�,1)2�����&RPPDQG�5HIHUHQFH��*5,'��5HGODQGV��&DOLIRUQLD��86$�������

)HXWFKZDQJHU��0��7RZDUGV�D�*HRJUDSKLF�6HPDQWLF�'DWDEDVH�0RGHO��3K�'��7KHVLV��6LPRQ
)UDVHU�8QLYHUVLW\��&DQDGD�������

)UDQN�� $��� 0DUN�'�� /DQJXDJH� ,VVXHV� IRU� *,6�� ,Q�� 0DJXLUH�'��� *RRGFKLOG�� 0��
5KLQG�'���HGV��*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV��3ULQFLSOHV�DQG�$SSOLFDWLRQV��1HZ�<RUN�
-RKQ�:LOH\�DQG�6RQV��������FDS������S����������

)UHHPDQ��-��7KH�0RGHOOLQJ�RI�6SDWLDO�5HODWLRQV��&RPSXWHU�*UDSKLFV�DQG�,PDJH�3URFHVVLQJ�
�����������������

*RRGFKLOG��0��$�VSDWLDO�DQDO\WLFDO�SHUVSHFWLYH�RQ�JHRJUDSKLFDO�LQIRUPDWLRQ�V\VWHPV�
,QWHUQDWLRQDO�-RXUQDO�RI�*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV�����������������������

*RRGFKLOG��0��*HRJUDSKLFDO� LQIRUPDWLRQ� VFLHQFH�� ,QWHUQDWLRQDO� -RXUQDO� RI�*HRJUDSKLFDO
,QIRUPDWLRQ�6\VWHPV��������������������D�

*RRGFKLOG��0��*HRJUDSKLFDO�GDWD�PRGHOLQJ��&RPSXWHUV�	�*HRVFLHQFHV�������������������
���������E�

*RRGFKLOG�� 0��� +DLQLQJ�� 5�3��� :LVH�� 6�� ,QWHJUDWLQJ� *,6� DQG� VSDWLDO� GDWD� DQDO\VLV�
SUREOHPV�DQG�SRVVLELOLWLHV�� ,QWHUQDWLRQDO� -RXUQDO� RI�*HRJUDSKLFDO� ,QIRUPDWLRQ�6\VWHPV���
�������������������

*RRGFKLOG��0���3DUNV��%���6WH\DUW��/��(QYLURQPHQWDO�0RGHOOLQJ�ZLWK�*,6��2[IRUG��2[IRUG
8QLYHUVLW\�3UHVV�������

*RPHV��-�0���9HOKR��/��&RPSXWDomR�9LVXDO��,PDJHQV��5LR��6%0�������



���

*UHJRU\��.�-��$�1DWXUH]D�GD�*HRJUDILD�)tVLFD��5LR�GH�-DQHLUR��%HUWUDQG�%UDVLO�������

*�QWKHU�� 2��� 5LHNHUW�� :��)�� 7KH� 'HVLJQ� RI� *2'27�� $Q� 2EMHFW�2ULHQWHG
*HRJUDSKLF� ,QIRUPDWLRQ� 6\VWHP�� 'DWD� (QJLQHHULQJ� %XOOHWLQ�� ,(((� &RPSXWHU
6RFLHW\��6HSWHPEHU������

*�WLQJ�� 5�+�� $Q� ,QWURGXFWLRQ� WR� 6SDWLDO� 'DWDEDVH� 6\VWHPV��9/'%� -RXUQDO�� �����
2FWREHU������

*�WLQJ�� 5�+��� 6FKQHLGHU�� 0�� 5HDOPV�� D� )RXQGDWLRQ� IRU� 6SDWLDO� 'DWD� 7\SHV� LQ
'DWDEDVH� V\VWHPV�� ,Q��$GYDQFHV� LQ� 6SDWLDO� 'DWDEDVHV� �66'·����� /HFWXUH� 1RWHV� LQ
&RPSXWHU�6FLHQFH�������%HUOLQ��6SULQJHU�9HUODJ�������

*�WLQJ�� 5�+��� 5LGGHU�� 7��� 6FKQHLGHU�� 0�� ,PSOHPHQWDWLRQ� RI� WKH� 526(� $OJHEUD�
(IILFLHQW�$OJRULWKPV�IRU�5HDOP�EDVHG��6SDWLDO�'DWD�7\SHV��,Q��$GYDQFHV� LQ�6SDWLDO

'DWDEDVHV� �66'·����� /HFWXUH� 1RWHV� LQ� &RPSXWHU� 6FLHQFH� ������ SS�� ��������
%HUOLQ��6SULQJHU�9HUODJ�������

*XWPDQ�� $�� 5�WUHHV�� D� G\QDPLF� LQGH[� VWUXFWXUH� IRU� VSDWLDO� VHDUFKLQJ�� � ,Q�� $&0
6,*02'�&21)(5(1&(���3URFHHGLQJV��%RVWRQ��$&0��SS��������������

+DVV�� /��� &RG\�� :�� ([SORLWLQJ� H[WHQVLEOH� '%06� LQ� LQWHJUDWHG� JHRJUDSKLF
LQIRUPDWLRQ�V\VWHPV��,Q��$GYDQFHV� LQ�6SDWLDO�'DWDEDVHV� �66'·�����/HFWXUH�1RWHV� LQ
&RPSXWHU�6FLHQFH�������%HUOLQ��6SULQJHU�9HUODJ�������

+HPHUO\�� $�6��8P� (VWXGR� GH� /LQJXDJHQV� GH� &RQVXOWD� (VSDFLDLV�� 0HPRUDQGR� LQWHUQR�
&HQWUR�&LHQWtILFR�5LR��,%0�%UDVLO������D�

+HPHUO\��$�6��8P�(VWXGR� VREUH� D�*HUrQFLD� GH�2EMHWRV�*HRJUiILFRV��0HPRUDQGR� LQWHUQR�
&HQWUR�&LHQWtILFR�5LR��,%0�%UDVLO������E�

+HPHUO\��$�6���0HGLDQR��0���6RX]D�3���7RFDQWLQV��&���'XDUWH��0��8PD�$UTXLWHWXUD�SDUD

XP� *HUHQFLDGRU� GH� 2EMHWRV� *HRJUiILFRV�� 'RFXPHQWR� ,QWHUQR�� &HQWUR� &LHQWtILFR� 5LR�
,%0�%UDVLO�������

+RIIPDQQ��*��(&0:)�&RPSXWHU�'LYLVLRQ� 6WDWXV� DQG� 3ODQV��(&0:)�1HZVOHWWHU�

����������:LQWHU������

,17(5*5$3+��0*(��7KH�0RGXODU�*,6�(QYLURQPHQW�������

-RO\��3��$�&DUWRJUDILD��&DPSLQDV��3DSLUXV�������
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.HPS��.��(QYLURQPHQWDO�0RGHOOLQJ�ZLWK�*,6��$�6WUDWHJ\�IRU�'HDOLQJ�ZLWK�6SDWLDO�&RQWLQXLW\�
3K�'�� WKHVLV�� 'HSDUWPHQW� RI� *HRJUDSK\�� 8QLYHUVLW\� RI� 6DQWD� %DUEDUD�� �����
1&*,$�7HFKQLFDO�5HSRUW������

/pFOXVH�� &��� 5LFKDUG�� 3��� 9pOH]�� )�� 2��� DQ� 2EMHFW�2ULHQWHG� 'DWD� 0RGHO�� ,Q�
%DQFLOKRQ��)���'HOREHO��&���.DQHOODNLV�3�� �HGV���%XLOGLQJ�DQ�2EMHFW�2ULHQWHG�'DWDEDVH
6\VWHP�� WKH�6WRU\� RI�2���6DQ�0DWHR��&$��0RUJDQ�DQG�.DXIPDQQ�3XEOLVKHUV�������
FDS����SS�������

0DJXLUH�'�� $Q� 2YHUYLHZ� DQG� 'HILQLWLRQ� RI� *,6�� ,Q�� 0DJXLUH�'��� *RRGFKLOG�� 0��
5KLQG�� '�� �HGV�� *HRJUDSKLFDO� ,QIRUPDWLRQ� 6\VWHPV�� 3ULQFLSOHV� DQG� $SSOLFDWLRQV�� 1HZ
<RUN��-RKQ�:LOH\�DQG�6RQV��������SS�������

0DJXLUH�'���'DQJHUUDPRQG��-��7KH�)XQFWLRQDOLW\�RI�*,6��,Q��0DJXLUH�'���*RRGFKLOG�
0���5KLQG��'���HGV��*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV��3ULQFLSOHV�DQG�$SSOLFDWLRQV��1HZ
<RUN��-RKQ�:LOH\�DQG�6RQV��������SS���������

0DJXLUH�'���*RRGFKLOG��0���5KLQG��'���HGV���*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV��3ULQFLSOHV
DQG�$SSOLFDWLRQV��1HZ�<RUN��-RKQ�:LOH\�DQG�6RQV�������

0HGLDQR�� 0�� 9�7UHHV�� 8P� 0pWRGR� GH� $UPD]HQDPHQWR� SDUD� 'DGRV� 9HWRULDLV� /RQJRV�

'LVVHUWDomR�GH�0HVWUDGR��'HSDUWDPHQWR�GH�,QIRUPiWLFD��38&�5-�������

0HGLDQR��0���&DVDQRYD��0���'UHX[��0��9�7UHHV���$�6WRUDJH�0HWKRG�IRU�/RQJ�9HFWRU
'DWD�� ,Q�� � ,QWHUQDWLRQDO� 6\PSRVLXP� RQ� 9HU\� /DUJH� 'DWD� %DVHV�� &KLOH�� �����
3URFHHGLQJV�RI�9/'%�¶����6DQWLDJR�������

0LOQH��3����0LOWRQ��6���6PLWK��-�/��*HRJUDSKLFDO�2EMHFW�2ULHQWHG�'DWD�%DVHV��D�&DVH
6WXG\���,QWHUQDWLRQDO�-RXUQDO�RI�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV�������������������

0RQPRQLHU��0���0DSSLQJ�,W�2XW��&KLFDJR��&KLFDJR�8QLYHUVLW\�3UHVV�������

0RUHKRXVH�� 6�� 7KH� $5&�,1)2� *HRJUDSKLFDO� ,QIRUPDWLRQ� 6\VWHP�� &RPSXWHUV� 	
*HRVFLHQFHV�����������������������

1&*,$�� � 7KH� 5HVHDUFK� 3ODQ� IRU� WKH� 1&*,$�� ,QWHUQDWLRQDO� -RXUQDO� RI� *HRJUDSKLF
,QIRUPDWLRQ�6\VWHPV���������������������

2RL�� %�&��(IILFLHQW� 4XHU\� 3URFHVVLQJ� LQ� *HRJUDSKLF� ,QIRUPDWLRQ� 6\VWHPV�� %HUOLP�� 6SULQJHU�
9HUODJ���������/HFWXUH�1RWHV�RQ�&RPSXWHU�6FLHQFH�������

2��7HFKQRORJ\��24/��2EMHFW�4XHU\�/DQJXDJH��0DQXDO��3DULV��2��7HFKQRORJ\�������
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2SHQVKDZ��6��$Q�DXWRPDWHG�JHRJUDSKLFDO� DQDO\VLV� V\VWHP��(QYLURQPHQW� DQG�3ODQQLQJ�
�����������������

3DUHGHV��5��,QWURGXomR�DRV�6LVWHPDV�GH�,QIRUPDomR�*HRJUiILFD��6mR�3DXOR��eULFD�������

3LVVLQRX��1���0DNNL�� .��� 3DUN�� (�� 7RZDUGV� WKH� GHVLJQ� DQG� GHYHORSPHQW� RI� D� QHZ
DUFKLWHFWXUH� IRU� JHRJUDSKLF� LQIRUPDWLRQ� V\VWHPV�� ,Q�� � �QG�� ,QWHUQDWLRQDO
&RQIHUHQFH�RQ�,QIRUPDWLRQ�DQG�.QRZOHGJH�0DQDJHPHQW���&,.0��3URFHHGLQJV��SS�
��������������

3XSSR��(���'HWWRUL��*���7RZDUGV�D�)RUPDO�0RGHO�IRU�0XOWLUHVROXWLRQ�6SDWLDO�0DSV�
,Q��$GYDQFHV� LQ� 6SDWLDO� 'DWDEDVHV� �66'·����� /HFWXUH� 1RWHV� LQ� &RPSXWHU� 6FLHQFH
������SS�����������%HUOLQ��6SULQJHU�9HUODJ�������

5DRXOW��%��:RUNVWDWLRQ�0$56��$FFHVV� WR�(&0:)
V�'DWD�%DVH�� � ,9�:RUNVKRS�RQ
0HWHRURORJLFDO�2SHUDWLRQDO�6\VWHPV��3URFHHGLQJV��(&:0)�������

5DRXOW�%��� 1RUULV�%��� 'DDEHFN�� -��� 6RX]D�� 5�&�0��� &kPDUD�� *�� 'LVWULEXWHG
$UFKLWHFWXUHV� IRU� (QYLURQPHQWDO� 9LVXDOLVDWLRQ� 6\VWHPV�� ,Q�� 9,,� 6LPSyVLR
%UDVLOHLUR�GH�&RPSXWDomR�*UiILFD�H�3URFHVVDPHQWR�GH�,PDJHQV��$QDLV��6%&��SS�
��������������

5H]HQGH��0�$�0��0pWRGRV� GH�$FHVVR� SDUD�%DQFRV� GH�'DGRV�(VSDFLDLV��5HODWyULR�7pFQLFR
&&5������&HQWUR�&LHQWtILFR�5LR��,%0�%UDVLO��-DQHLUR������

5LJDX[�� 3��� 6FKROO�0�� 0XOWL�6FDOH� 3DUWLWLRQV�� $SSOLFDWLRQ� WR� 6SDWLDO� DQG� 6WDWLVWLFDO
'DWDEDVHV��,Q��$GYDQFHV�LQ�6SDWLDO�'DWDEDVHV��66'�¶������/HFWXUH�1RWHV�LQ�&RPSXWHU
6FLHQFH�������SS�����������%HUOLQ��6SULQJHU�9HUODJ�������

5RVHQIHOG��$��0XOWLUHVROXWLRQ�,PDJH�3URFHVVLQJ�DQG�$QDO\VLV��1HZ�<RUN��6SULQJHU�9HUODJ�
�����

6DPHW��+��7KH�'HVLJQ�DQG�$QDO\VLV�RI�6SDWLDO�'DWD�6WUXFWXUHV��5HDGLQJ��$GGLVRQ�:HVOH\�
�����

6FKROO�0���9RLVDUG��$��2EMHFW�RULHQWHG�GDWDEDVHV�V\VWHPV�IRU�JHRJUDSKLF�DSSOLFDWLRQV�
DQ�H[SHULPHQW�ZLWK�2���,Q��%DQFLOKRQ��)���'HOREHO��&���.DQHOODNLV�3���HGV���%XLOGLQJ
DQ� 2EMHFW�2ULHQWHG� 'DWDEDVH� 6\VWHP�� WKH� 6WRU\� RI� 2��� 6DQ� 0DWHR�� &$�� 0RUJDQ� DQG
.DXIPDQQ�3XEOLVKHUV��������FDS������SS����������

6KHWK�� $��� /DUVRQ�� -�� )HGHUDWHG� 'DWDEDVH� 6\VWHPV� IRU� 0DQDJLQJ� 'LVWULEXWHG�
+HWHURJHQHRXV�DQG�$XWRQRPRXV�'DWDEDVHV���$&0�&RPSXWLQJ�6XUYH\V�������������

�����6HSWHPEHU������
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6PLWK�� 7�5��� 0HQRQ�� 6��� 6WDU�� -��� (VWHV�� -�(�� 5HTXLUHPHQWV� DQG� 3ULQFLSOHV� IRU� WKH
,PSOHPHQWDWLRQ� DQG� &RQVWUXFWLRQ� RI� /DUJH�6FDOH� *HRJUDSKLFDO� ,QIRUPDWLRQ
6\VWHPV��,QWHUQDWLRQDO�-RXUQDO�RI�*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV����������������

6PLWK�� 7�5��� )UDQN�� $��5HSRUW� RQ�:RUNVKRS� RQ�9HU\� /DUJH� 6SDWLDO� 'DWDEDVHV�� 1&*,$
7HFKQLFDO�3DSHU��������6DQWD�%DUEDUD��&$�������

6RQGKHLP�� 0�� 0RGHOOLQJ� WKH� 5HDO� :RUOG�� ,Q�� *,6� ¶��� 6<0326,80�� 3URFHHGLQJV�
9DQFRXYHU��&$��SS�������������

6RX]D�� 5�&�0��� &kPDUD�� *��� $OYHV�� '�6�� 2� 'HVHQYROYLPHQWR� GH� 6LVWHPDV� GH
,QIRUPDomR�*HRJUiILFD� H�GH�3URFHVVDPHQWR�'LJLWDO� GH� ,PDJHQV�QR� ,13(�� ,Q�� ,
6LPSyVLR�%UDVLOHLUR�GH�*HRSURFHVVDPHQWR��6®2 3$8/2��������$QDLV��(3863��6mR
3DXOR���������SS����������

6RX]D�� 5�&�0�� 0(79,(:� ,QWHUQDO� $UFKLWHFWXUH�� (&0:)� ,QWHUQDO� 'RFXPHQW�
5HDGLQJ��(&:0)�������

6WDU�� -���(VWHV�� -�� �*HRJUDSKLF� ,QIRUPDWLRQ�6\VWHPV��$Q� ,QWURGXFWLRQ��1HZ�<RUN��3UHQWLFH�
+DOO�������

6WRQHEUDNHU�� 0�� � 0DQDJLQJ� 3HUVLVWHQW� 2EMHFWV� LQ� D� 0XOWL�/HYHO� 6WRUH�� ,Q�� $&0
6,*02'�&RQIHUHQFH���������3URFHHGLQJV��$&0�������

6WRQHEUDNHU��0���'R]LHU�� -��6(482,$� ������ /DUJH� &DSDFLW\� 2EMHFW� 6HUYHUV� WR� 6XSSRUW

*OREDO� &KDQJH� 5HVHDUFK�� 5HSRUW� ������� 6HTXRLD� ����� 3URMHFW�� 8QLYHUVLW\� RI
&DOLIRUQLD��%HUNHOH\�������

6WRQHEUDNHU�� 0��� .HPQLW]�� *�� 7KH� 3RVW*5(6� 1H[W� *HQHUDWLRQ� 'DWDEDVH
0DQDJHPHQW�6\VWHP��&RPPXQLFDWLRQV�RI�WKH�$&0����������2FWREHU������

6XUYH\V�DQG�5HVRXUFH�0DSSLQJ�%UDQFK���6SDWLDO�$UFKLYH�DQG�,QWHUFKDQJH�)RUPDW��6$,)��

3URILOH� ���� 0LQLVWU\� RI� (QYLURQPHQW�� /DQGV� DQG� 3DUNV�� 3URYLQFH� RI� %ULWLVK
&ROXPELD�������

7DWHLVKL�� 5�� �HG��� ,QWHUQDWLRQDO� :RUVNKRS� RQ� *OREDO� *,6�� 3URFHHGLQJV�� 7RNLR�� ,6356
:RUNLQJ�*URXS�,9���������

7LPHV�� 9�&�� 6DOJDGR�� $�&�� 8PD�0RGHODJHP�2ULHQWDGD� D�2EMHWRV� SDUD� $SOLFDo}HV
*HRJUiILFDV��,Q� 6LPSyVLR�%UDVLOHLUR�GH�%DQFR�GH�'DGRV��������$QDLV��6%&�������
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7RFDQWLQV��&���&DVDQRYD��0�$��6WRUDJH�DQG�3URFHVVLQJ�RI�9HFWRULDO�0DSV�RQ�3DUDOOHO
$UFKLWHFWXUHV�� ,Q� 6LPSyVLR� %UDVLOHLUR� GH� %DQFR� GH� 'DGRV�� ������$QDLV�� 6%&�
�����

7RPOLQ��'��*HRJUDSKLF� LQIRUPDWLRQ� V\VWHPV�DQG�&DUWRJUDSKLF�0RGHOLQJ��3UHQWLFH�+DOO��1HZ
<RUN�������

7XIWH�� (�5��� 7KH� 9LVXDO� 'LVSOD\� RI� 4XDQWLWDWLYH� ,QIRUPDWLRQ�� &KHVKLUH�� 86$�� *UDSKLFV
3UHVV�������

9iOGH]�� 5�� ,PSOHPHQWLQJ� ,QWHURSHUDEOH� 2EMHFWV�� 'U�� 'REE·V� 6SHFLDO� 5HSRUW� RQ
,QWHURSHUDEOH�2EMHFWV�5HYROXWLRQ��:LQWHU����������SS��������

9LMEULHI�� 7��� YDQ2RVWHURP�� 3�� 7KH� *(2��� 6\VWHP�� $Q� ([WHQVLEOH� *,6�� ,Q�
,QWHUQDWLRQDO� 6\PSRVLXP� RQ� 6SDWLDO� 'DWD� +DQGOLQJ�� $UOLQJWRQ�� 9$�� �����
3URFHHGLQJV��$&0�������

GH:LWW��'���/XR��-���3DWHO��-���<X��-��%��3DUDGLVH���$�3DUDOHO�*HRJUDSKLF�,QIRUPDWLRQ
6\VWHP��,Q� �$&0�:RUNVKRS�RQ�$GYDQFHV�LQ�*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV�
$UOLQJWRQ��9LUJLQLD��������3URFHHGLQJV��$&0�������

GH:LWW��'���.DEUD��1��� /XR�� -��� 3DWHO�� -���<X�� -��%��&OLHQW�6HUYHU�3DUDGLVH�� ,Q�� � ��WK
9OGE�&RQIHUHQFH��6DQWLDJR��&KLOH��������3URFHHGLQJV�������

:RUER\V��0��2EMHFW�RULHQWHG�DSSURDFKHV�WR�JHR�UHIHUHQFHG�LQIRUPDWLRQ��,QWHUQDWLRQDO
-RXUQDO�RI�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV����������������-XO\�$XJXVW������

:RUER\V��0�)���+HDUQVKDZ��+�0���0DJXLUH��'�-��2EMHFW�RULHQWHG�GDWD�PRGHOOLQJ�IRU
VSDWLDO�GDWD�EDVHV��,QWHUQDWLRQDO� -RXUQDO� RI�*HRJUDSKLFDO� ,QIRUPDWLRQ�6\VWHPV�� ����������
�����


