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(�*RYHUQPHQW�,QWHURSHUDELOLW\�DQG�,QWHJUDWLRQ�$UFKLWHFWXUH�0RGHOLQJ�
8VLQJ�72*$)�)UDPHZRUN�%DVHG�2Q�6HUYLFH�2ULHQWHG�$UFKLWHFWXUH��

�
$ZDQ�6HWLDZDQ
�DQG�(UZLQ�<XOLDQWR�

,QIRUPDWLFV�(QJLQHHULQJ��/DQJODQJEXDQD�8QLYHUVLW\�
�
$EVWUDFW��'HYHORSPHQW�RI �H�*RYHUQPHQW�LQ�,QGRQHVLD�FRQWLQXHV�WR�UROO�DQG�UXQ�LQ�HYHU\�JRYHUQPHQW�DJHQF\��ERWK�LQ�FHQWUDO�
JRYHUQPHQW�DQG�ORFDO�JRYHUQPHQW��,PSOHPHQWDWLRQ�RI �H�*RYHUQPHQW�PHDQV�WKDW�WKHUH�DUH�JRYHUQPHQW
V�HIIRUWV�WR�EXLOG�DQG�
LPSURYH� WKH� TXDOLW\� RI � SXEOLF� VHUYLFHV� DQG� LQWHUQDO� RSHUDWLRQV� LQ� HDFK� UHJLRQDO� DSSDUDWXV� RUJDQL]DWLRQ� HIIHFWLYHO\� DQG�
HIILFLHQWO\�� 7KHVH� DFWLYLWLHV� LQOLQH� ZLWK� RQH� RI � WKH� EXUHDXFUDF\� UHIRUP� PLVVLRQ�� WKDW� LV� WKH� PRGHUQL]DWLRQ� RI � JRYHUQPHQW�
EXUHDXFUDF\� WKURXJK� WKH� XVLQJ� RI � LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJ\� RSWLPL]DWLRQ� WR� VXSSRUW� EXUHDXFUDF\� UHIRUP�
YLVLRQ� DQG� WKH� FUHDWLRQ� RI � JRRG� JRYHUQDQFH�� 7KH� GHYHORSPHQW� DQG� LPSOHPHQWDWLRQ� RI � H�*RYHUQPHQW� FXUUHQWO\� PRVWO\�
LPSOHPHQWHG�E\� HDFK� UHJLRQDO�DSSDUDWXV� RUJDQL]DWLRQ��7KLV� FRQGLWLRQ�PDNHV� LW�GLIILFXOW� WR� H[FKDQJH�GDWD�DQG� LQIRUPDWLRQ�
UHODWHG� WR�PXOWLVHFWRUDO� DFWLYLWLHV�GXH� WR� GDWD� DQG� LQIRUPDWLRQ� VSUHDG� DFURVV� YDULRXV� GDWDEDVHV� IURP�GLIIHUHQW� DSSOLFDWLRQV��
SODWIRUP�� HQYLURQPHQW� DQG� DUFKLWHFWXUH� ZLWKRXW� JRRG� GRFXPHQWDWLRQ�� ,Q� SUHSDUDWLRQ� IRU� DUUDQJLQJ� WKH� H�*RYHUQPHQW�
DUFKLWHFWXUH��ZH�ZLOO�XVH�7KH�2SHQ�*URXS�$UFKLWHFWXUH�)UDPHZRUN� ��$UFKLWHFWXUH�'HYHORSPHQW�0HWKRG�DV�DQ�HQWHUSULVH�
DUFKLWHFWXUH� IUDPHZRUN�� 7KH� SXUSRVH� RI � WKLV� UHVHDUFK� LV� WR� VWXG\� DQG� FRQFHSWXDOL]H� H�*RYHUQPHQW� LQWHURSHUDELOLW\� DQG�
LQWHJUDWLRQ� VROXWLRQV�RI � DOO� H[LVWLQJ�DSSOLFDWLRQV�DQG� SURYLGLQJ� VRPH�PRGHO�GRFXPHQWV� VXFK� DV� H�*RYHUQPHQW�$UFKLWHFWXUH�
9LVLRQ��,QWHJUDWHG�%XVLQHVV�0RGHO�5HIHUHQFHV�$UFKLWHFWXUH��DQG�,QWHJUDWHG�'DWD�0RGHO�5HIHUHQFHV�$UFKLWHFWXUH��
�
.H\ZRUGV��(�*RYHUQPHQW�� LQWHURSHUDELOLW\�DQG� LQWHJUDWLRQ��VHUYLFH� RULHQWHG�DUFKLWHFWXUH��72*$)�$'0�� LQIRUPDWLRQ�
DQG�FRPPXQLFDWLRQ�WHFKQRORJ\�

�
�

������,QWURGXFWLRQ�
�
(�*RYHUQPHQW� LV� DQ� DFWLYLW\� UHODWHG� WR� WKH�
HIIRUWV�RI �DOO�JRYHUQPHQW�DJHQFLHV�LQ�ZRUNLQJ�
WRJHWKHU� WR� XWLOL]H� FRPPXQLFDWLRQ� DQG�
LQIRUPDWLRQ� WHFKQRORJ\�� VR� LW� FDQ� SURYLGH�
DFFXUDWH� LQIRUPDWLRQ� DQG� HOHFWURQLF� VHUYLFH�
WR�WKH�LQWHUQDO�JRYHUQPHQW��LQGLYLGXDO�VRFLHW\�
DQG� EXVLQHVV� ZRUOG�� :LWK� WKH� GHYHORSPHQW�
RI �H�*RYHUQPHQW��LW�LV�QHFHVVDU\�WR�VWUXFWXUH�
WKH� V\VWHP� DQG� ZRUN� SURFHVVHV� LQ� WKH�
JRYHUQPHQW� HQYLURQPHQW� WKURXJK� WKH�
XWLOL]DWLRQ� RI � LQIRUPDWLRQ� WHFKQRORJ\�
�$KPDGMD\DGL����������
�
8WLOL]DWLRQ� RI � LQIRUPDWLRQ� WHFKQRORJ\�
LQFOXGHV�WZR�DFWLYLWLHV�WKDW�DUH�GLUHFWO\�UHODWHG�
VXFK� DV� GDWD� SURFHVVLQJ�� LQIRUPDWLRQ�

PDQDJHPHQW�� PDQDJHPHQW� V\VWHPV� DQG�
HOHFWURQLF�ZRUN�SURFHVVHV�DQG�DOVR�XWLOL]DWLRQ�
RI � DGYDQFHV� LQ� LQIRUPDWLRQ� WHFKQRORJ\� VR�
WKDW� SXEOLF� VHUYLFHV� FDQ� EH� DFFHVVHG� HDVLO\�
DQG� FKHDSO\� E\� SHRSOH� LQ� DOO� UHJLRQV� RI � WKH�
FRXQWU\� �,QVWUXNVL� 3UHVLGHQ� 5,� 1RPRU� ���
�������
�
7KHUH� DUH� JUHDW� H[SHFWDWLRQV�RQ� DGYDQFHG� H�
JRYHUQPHQW� VROXWLRQV� FRPLQJ� IURP�
SROLWLFLDQV��SXEOLF� DGPLQLVWUDWRUV�DQG�FLWL]HQV�
�*ROGNXKO�� ������� 'HYHORSPHQW� RI � H�
*RYHUQPHQW� LQ� ,QGRQHVLD� FRQWLQXHV� WR� UROO�
DQG�UXQ�LQ�HYHU\�JRYHUQPHQW�DJHQF\��ERWK�LQ�
FHQWUDO� JRYHUQPHQW� DQG� ORFDO� JRYHUQPHQW��
6RPH� UHJLRQDO� DSSDUDWXV� RUJDQL]DWLRQV� KDYH�
GUDIWHG� WKHLU� FRQFHSW� DQG� LPSOHPHQWDWLRQ�
SODQ�� DQG� VRPH� KDYH� HYHQ� EHJXQ� WR�
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LPSOHPHQW� LW�� ,PSOHPHQWDWLRQ� RI � H�
*RYHUQPHQW� PHDQV� WKDW� WKHUH� DUH�
JRYHUQPHQW
V� HIIRUWV� WR� EXLOG� DQG� LPSURYH�
WKH� TXDOLW\� RI � SXEOLF� VHUYLFHV� DQG� LQWHUQDO�
RSHUDWLRQV� LQ� HDFK� UHJLRQDO� DSSDUDWXV�
RUJDQL]DWLRQ�HIIHFWLYHO\�DQG�HIILFLHQWO\��7KHVH�
DFWLYLWLHV� LQOLQH� ZLWK� RQH� RI � WKH� EXUHDXFUDF\�
UHIRUP�PLVVLRQ��WKDW�LV�WKH�PRGHUQL]DWLRQ�RI �
JRYHUQPHQW� EXUHDXFUDF\� WKURXJK� WKH� XVLQJ�
RI � LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ�

WHFKQRORJ\� RSWLPL]DWLRQ� WR� VXSSRUW�
EXUHDXFUDF\� UHIRUP� YLVLRQ� DQG� WKH� FUHDWLRQ�
RI �JRRG�JRYHUQDQFH���
�
6\VWHP� WUDQVIRUPDWLRQ� DQG� ZRUN� SURFHVVHV�
RI � JRYHUQDQFH� PDQXDOO\� LQWR� WKH�
LPSOHPHQWDWLRQ�RI �JRYHUQDQFH�EDVHG�RQ�,&7�
�,QIRUPDWLRQ�� &RPPXQLFDWLRQ�� 7HFKQRORJ\��
FDQ�EH�VHHQ�LQ�)LJXUH����

�

�
)LJXUH����
*RYHUQPHQW�7UDQVIRUPDWLRQ�%HFRPLQJ�H�*RYHUQPHQW�
�6RXUFH��'LVNRPLQIR��������
�
7KH� GHYHORSPHQW� DQG� LPSOHPHQWDWLRQ� RI � H�
*RYHUQPHQW� FXUUHQWO\� PRVWO\� LPSOHPHQWHG�
E\�HDFK�UHJLRQDO�DSSDUDWXV�RUJDQL]DWLRQ��7KLV�
FRQGLWLRQ�PDNHV� LW� GLIILFXOW� WR�H[FKDQJH�GDWD�
DQG� LQIRUPDWLRQ� UHODWHG� WR� PXOWLVHFWRUDO�
DFWLYLWLHV�GXH�WR�GDWD�DQG�LQIRUPDWLRQ�VSUHDG�
DFURVV� YDULRXV� GDWDEDVHV� IURP� GLIIHUHQW�
DSSOLFDWLRQV�� HQYLURQPHQW�� DQG� DUFKLWHFWXUH��
,Q� DGGLWLRQ�� PDQ\� GXSOLFDWH�UHGXQGDQW� GDWD�
DUH� IRXQG�� LQSXWWHG� E\� UHJLRQDO� DSSDUDWXV�
RUJDQL]DWLRQV� WR� HDFK� GLIIHUHQW� DSSOLFDWLRQ�
EHFDXVH� WKHUH� LV� QR� LQWHJUDWLRQ� EHWZHHQ� WKH�
GDWDEDVHV� LQ� LW�� ,QWHURSHUDELOLW\� RI �
LQIRUPDWLRQ� V\VWHPV� DQG� GDWD� LQWHJUDWLRQ�
EHFRPHV� DEVROXWHO\� QHFHVVDU\� EHFDXVH� LW� LV�
LPSRVVLEOH� IRU� RQH� LQIRUPDWLRQ� V\VWHP� WR�
VWDQG�DORQH�ZLWKRXW�UHTXLULQJ�GDWD�IURP�RWKHU�
LQIRUPDWLRQ� V\VWHPV�� 7KH� SUREOHP� EHFRPHV�
PRUH�FRPSOLFDWHG�ZKHQ�YDULRXV� LQIRUPDWLRQ�
V\VWHPV� EXLOW� LQ� JRYHUQPHQWV� XVH� GLIIHUHQW�
SODWIRUPV��$QRWKHU�SUREOHP� DULVHV�ZKHQ� WKH�

LQIRUPDWLRQ� V\VWHP� GRHV� QRW� KDYH� JRRG�
GRFXPHQWDWLRQ� VR� WKDW� LW� FDQ� QRW�
FRPPXQLFDWH� ZLWK� LQIRUPDWLRQ� V\VWHPV�
RZQHG�E\�RWKHU�SDUWLHV��7KH� LPSOHPHQWDWLRQ�
RI � H�*RYHUQPHQW� LQWHJUDWLRQ� DQG�
LQWHURSHUDELOLW\� UHTXLUHV� DQ� DUFKLWHFWXUDO�
GHVLJQ�WKDW�VXLWV�WKH�QHHGV�RI �WKH�,QGRQHVLDQ�
JRYHUQPHQW�� ,Q� DGGLWLRQ�� LW� LV� QHFHVVDU\� IRU�
WKH�UROH�RI �PDQ\�SDUWLHV�IRU�WKH�UHDOL]DWLRQ�RI �
LQWHURSHUDELOLW\� DQG� LQWHJUDWLRQ� RI � DOO�
LQIRUPDWLRQ� V\VWHPV� ZLWKLQ� H�*RYHUQPHQW��
LQFOXGLQJ� QRQ�WHFKQLFDO� IDFWRUV� VXFK� DV�
VHFWRUDO� HJR� ZKLFK� DUH� WKH� PDLQ� LVVXHV� WKDW�
QHHG� WR� EH� DYRLGHG�� 7KH� LGHD� WKDW�
JRYHUQPHQW� LQVWLWXWLRQV� WDVN� LV� WR� VHUYH� WKH�
SXEOLF� QHHGV� WR� EH� LPSURYHG� VR� WKDW� DOO�
SDUWLHV� PXVW� KDYH� D� SDUDGLJP� WKDW� WKH� GDWD�
WKH\� KDYH� LV� LQ� RUGHU� WR� PHHW� WKH� QHHGV� RI �
RWKHU� JRYHUQPHQW� DJHQFLHV� DQG� WKH� HQWLUH�
,QGRQHVLDQ� SHRSOH�� VR� WKH� TXDOLW\� RI � SXEOLF�
VHUYLFHV�ZLOO�LQFUHDVH��
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���/LWHUDWXUH�6WXG\�
�
(�*RYHUQPHQW�
$FFRUGLQJ� WR� 7KH� :RUOG� %DQN� *URXS�� (�
*RYHUQPHQW� LV� DQ� HIIRUW� WR� XWLOL]H�
LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJ\�
WR� LPSURYH� HIILFLHQF\�� HIIHFWLYHQHVV��
WUDQVSDUHQF\�� DQG� DFFRXQWDELOLW\� RI �
JRYHUQPHQW�LQ�SURYLGLQJ�EHWWHU�SXEOLF�VHUYLFH��
(�*RYHUQPHQW� UHIHUV� WR� WKH� XVH� E\�
JRYHUQPHQW� DJHQFLHV� RI � LQIRUPDWLRQ�
WHFKQRORJLHV� �VXFK� DV� :LGH� $UHD� 1HWZRUN��
WKH�,QWHUQHW�DQG�PRELOH�FRPSXWLQJ��WKDW�KDYH�
WKH�DELOLW\�WR�WUDQVIRUP�UHODWLRQV�ZLWK�FLWL]HQ��
EXVLQHVVHV� DQG� RWKHU� DUPV� RI � JRYHUQPHQW�
�)DOLK� 	� %LQWRUR�� ������� $QRWKHU� GHILQLWLRQ�
RI �(�*RYHUQPHQW� LV� WKH�XVH�RI � LQIRUPDWLRQ�
WHFKQRORJ\� E\� JRYHUQPHQW� DJHQFLHV� VXFK� DV�
:LGH� $UHD� 1HWZRUNV� �:$1��� LQWHUQHW��
PRELOH� FRPSXWLQJ�� ZKLFK� FDQ� EH� XVHG� IRU�
EXLOGLQJ� UHODWLRQVKLSV� ZLWK� FRPPXQLWLHV��
EXVLQHVVHV�� DQG� RWKHUV� JRYHUQPHQW� DJHQFLHV��
'LVNRPLQIR� GHILQHV� (�*RYHUQPHQW� DV� D�
SXEOLF� VHUYLFH� RUJDQL]HG� WKURXJK� WKH�
JRYHUQPHQW�ZHEVLWH�ZKHUH� WKH� GRPDLQ� XVHG�
DOVR� VKRZV� WKH� ,QGRQHVLDQ� JRYHUQPHQW�
GRPDLQ��JR�LG���6DPXGUD���������
�
:KLOH� LQ� WKH� ERRN�(�*RYHUQPHQW� LQ�$FWLRQ�
������� GHVFULEHV� WKDW� (�*RYHUQPHQW� LV� DQ�
DWWHPSW� WR� FUHDWH� DQ� DWPRVSKHUH� RI �
JRYHUQPHQWDO� DGPLQLVWUDWLRQ� LQ� DFFRUGDQFH�
ZLWK�VKDUHG�REMHFWLYHV�JRDOV�RI �D�QXPEHU�RI �
LQWHUHVWHG�FRPPXQLWLHV��7KHUHIRUH��WKH�YLVLRQ�
VKRXOG� DOVR� UHIOHFW� WKH� VKDUHG� YLVLRQ� RI � WKH�
H[LVWLQJ� VWDNHKROGHUV� H�J��� �,QGUDMLW� 	�
5LFKDUGXV���������
��� ,PSURYH� JRYHUQPHQW� RSHUDWLRQDO�
SURGXFWLYLW\� DQG� SHUIRUPDQFH� ZLWKLQ�
VHUYLQJ�LWV�SHRSOH�LQ�WKH�FRPPXQLW\��

��� 3URPRWLQJ� FOHDQ� DQG� WUDQVSDUHQW�
JRYHUQPHQW��

��� ,PSURYLQJ� WKH� TXDOLW\� RI � FRPPXQLW\� OLIH�
WR�SXEOLF�VHUYLFH�SHUIRUPDQFH��

��� (QVXUH�WKH�FUHDWLRQ�RI �D�GHPRFUDWLF�VWDWH��
�
,QWHURSHUDELOLW\�DQG�,QWHJUDWLRQ�
,QWHURSHUDELOLW\� LQ� WKH� ,(((� 6WDQGDUG�
&RPSXWHU�'LFWLRQDU\�LV�GHILQHG�DV�WKH�DELOLW\�
RI � WZR� RU� PRUH� V\VWHPV� RU� FRPSRQHQWV� WR�

H[FKDQJH� LQIRUPDWLRQ� DQG� WR� XVH� WKH�
LQIRUPDWLRQ�WKDW�KDV�EHHQ�H[FKDQJHG��,(((��
������� $QRWKHU� LQWHURSHUDELOLW\� GHILQLWLRQ�
EDVHG�RQ� LQIRUPDWLRQ�IURP�WKH�'XEOLQ�&RUH�
0HWDGDWD�*ORVVDU\� LV� WKH� DELOLW\� RI � GLIIHUHQW�
W\SHV� RI � FRPSXWHUV�� QHWZRUNV�� RSHUDWLQJ�
V\VWHPV�� DQG� DSSOLFDWLRQV� WR� ZRUN� WRJHWKHU�
HIIHFWLYHO\�� ZLWKRXW� SULRU� FRPPXQLFDWLRQ�� LQ�
RUGHU� WR� H[FKDQJH� LQIRUPDWLRQ� LQ� D� XVHIXO�
DQG�PHDQLQJIXO�PDQQHU��'XEOLQ�&RUH���������
7HFKQLFDOO\�� LQWHURSHUDELOLW\� GHVFULEHV� WKH�
DELOLW\� RI � WZR� RU�PRUH� V\VWHPV� WR� H[FKDQJH�
GDWD� RU� LQIRUPDWLRQ� DQG�PXWXDO� XVH� RI � GDWD�
RU� LQIRUPDWLRQ� LV� H[FKDQJHG� WKURXJK� WKH�
FDSDELOLWLHV� RI � D� SURGXFW� RU� V\VWHP� ZKRVH�
LQWHUIDFHV� DUH� IXOO\� H[SUHVVHG� ZLWK� WKH� OLPLWV�
RI � DJUHHG� DFFHVV�� ,QWHURSHUDELOLW\� PXVW� EH�
DFKLHYHG� LQ� WKH�GLYHUVLW\�RI �XVH�RI �KDUGZDUH�
DQG� VRIWZDUH� ERWK� RSHUDWLQJ� V\VWHPV��
GDWDEDVHV� DQG� SURJUDPPLQJ� ODQJXDJHV�
DYDLODEOH� WRGD\� DQG� LQ� SDUWLFXODU� WKDW� KDYH�
EHHQ� XVHG� LQ� YDULRXV� FHQWUDO� RU� UHJLRQDO�
JRYHUQPHQW� DJHQFLHV�� 7KURXJK� WKLV� GLYHUVLW\�
RI �LQIRUPDWLRQ�WHFKQRORJ\�$�3��6KHWK��������
VKDUHV� WKH� GLYHUVLW\� RI � LQIRUPDWLRQ�
WHFKQRORJ\� LQWR� FDWHJRULHV� FRUUHVSRQGLQJ� WR�
WKH� LQWHURSHUDELOLW\� OHYHO�� LH� V\VWHP�� V\QWD[��
VWUXFWXUH�� DQG� VHPDQWLF�� ,QWHURSHUDELOLW\� LQ�
WKLV� GLYHUVLW\� FDQ� RQO\� EH� DFKLHYHG� WKURXJK�
WKH�VWDQGDUGL]DWLRQ�RI �GDWD�H[FKDQJH�IRUPDW��
ZKLFK� LV� WHFKQLFDOO\� FXUUHQWO\� ZLGHO\�
SHUIRUPHG�XVLQJ�DQ�;0/�EDVH��(DFK�UHODWHG�
SDUW\� VKDOO� EH� REOLJHG� WR� XVH� WKH� HVWDEOLVKHG�
VWDQGDUGV�DV�D�FRPPRQ�UHIHUHQFH���
�
(�*RYHUQPHQW� LQWHURSHUDELOLW\� FDQ� UHDFK� LWV�
PD[LPXP�SRWHQWLDO�GHYHORSPHQW�LI �ZH�NQRZ�
DERXW� WKH� EDUULHUV� WKDW� DIIHFW� ,6�
LQWHURSHUDELOLW\� IROORZHG� E\� WKH� VXFFHVV�
IDFWRUV� WKDW� VKRXOG� EH� DSSOLHG�� 7KH� PDLQ�
REVWDFOHV� WKDW� DUH� IDFHG� GXULQJ�
,QWHURSHUDELOLW\� RI � H�*RYHUQPHQW� SURJUDP�
FDQ�EH�OLVWHG�VXFK�DV�,&7�,QIUDVWUXFWXUHV��7RS�
0DQDJHPHQW� 6XSSRUW�� +XPDQ� 5HVRXUFHV��
'DWD� DQG� ,QIRUPDWLRQ� ,QWHJUDWLRQ�� 6HFXULW\�
DQG� 3ULYDF\�� DQG� %XVLQHVV� 3URFHVVHV�� 7KHUH�
DUH�RWKHU�FKDOOHQJHV�VXFK�DV�OHDGHUVKLS�VW\OHV��
ILQDQFLDO� VXSSRUW�� FXOWXUDO� DWWLWXGHV��
EXUHDXFUDF\� DQG� FXVWRPHUV·� QHHGV� ZKLFK�
LQIOXHQFH� LQWHURSHUDELOLW\� RI � H�*RYHUQPHQW�
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SURJUDPV�� 0HDQZKLOH�� VRPH� RI � WKH� IDFWRUV�
WKDW� FDQ� HQKDQFH� LQWHURSHUDELOLW\� RI � H�
*RYHUQPHQW� DUH� OLVWHG� VXFK� DV�+LJK� OHYHO� H�
*RYHUQPHQW� LQWHURSHUDELOLW\� JRDOV��
&RPPLWPHQW� RI � JRYHUQPHQW� ERGLHV�� DQG�
&XVWRPHU�IRFXV���6XOHKDW�	�7DLE���������

0DLQ� EDUULHUV� WKDW� DIIHFW� H�*RYHUQPHQW�
LQWHURSHUDELOLW\� DUH� VKRZQ� LQ� ILJXUH� �� EHORZ��
$V� KDV� EHHQ� H[SODLQHG� HDUOLHU� LQ� WKLV� SDSHU��
WKHUH�DUH�VL[�LPSRUWDQW�YDULDEOHV�WKDW�KDYH�DQ�
LQIOXHQFH�RQ�WKH�VXFFHVV�RI �LQWHURSHUDELOLW\�LQ�
H�*RYHUQPHQW�SURMHFWV��

�
�

�
)LJXUH����
H�*RYHUQPHQW�,QWHURSHUDELOLW\�&RQFHSWXDO�0RGHO��
�6RXUFH���6XOHKDW�	�7DLE��������

�
7KH� LQWHJUDWLRQ� DUFKLWHFWXUH� LV� XVXDOO\� EXLOW�
V\VWHPDWLFDOO\� LQ�PXOWLSOH� OD\HUV�ZLWK� WKH�DLP�
RI � VROYLQJ� WKH� SUREOHP� LQWR� VHYHUDO� VPDOOHU�
VXE�SUREOHPV�DQG�VROYLQJ�HDFK�VXE�LVVXH�VWHS�
E\� VWHS�� 6RPH� W\SHV� RI � DQ� LQWHJUDWLRQ�
DUFKLWHFWXUH�WKDW�PXVW�EH�NQRZQ�LQFOXGH�GDWD�
OHYHO�LQWHJUDWLRQ��DSSOLFDWLRQ�OHYHO�LQWHJUDWLRQ��
EXVLQHVV� SURFHVV� OHYHO� LQWHJUDWLRQ�� DQG�
SUHVHQWDWLRQ�OHYHO�LQWHJUDWLRQ��
�
7KHUH� VHHPV� WR� EH� QHHGV� IRU� FRQFHSWXDO�
FODULILFDWLRQV�DQG�GHYHORSPHQWV�RI �WKH�QRWLRQ�
RI � HJRYHUQPHQW� LQWHURSHUDELOLW\�� )LUVW�� WKH�
FRQFHSWV� RI � LQWHJUDWLRQ� DQG� LQWHURSHUDELOLW\�
QHHG�WR�EH�FRQFHSWXDOO\�GLVWLQJXLVKHG��6FKROO�
	�.OLVFKHZVNL���������,QWHJUDWLRQ��DV�D�PRUH�

DEVWUDFW� FRQFHSW�� FRXOG�PHDQ� WR�EULQJ� VRPH�
SDUWV� WRJHWKHU� DQG� PDNH� WKHP� D� FRKHUHQW�
ZKROH�� 6XFK� LQWHJUDWLRQ� FRXOG� PHDQ� WKDW�
GLIIHUHQW� LQIRUPDWLRQ� V\VWHPV� DUH� LQWHJUDWHG�
LQWR� RQH� V\VWHP�� ,QWHJUDWLRQ� FRXOG� KRZHYHU�
DOVR� PHDQ� WKDW� WKH� SDUWV� UHPDLQ� DV� VHSDUDWH�
HQWLWLHV� EXW� WKDW� WKH\� ZRUN� WRJHWKHU� LQ� D�
ZHOOIXQFWLRQLQJ� PDQQHU� �DV� IHGHUDWHG�
V\VWHPV��� ,QWHURSHUDEOH� V\VWHPV� DUH� V\VWHPV�
WKDW� FDQ�ZRUN� WRJHWKHU�� EXW� WKH\� VWLOO� UHPDLQ�
DV�VHSDUDWH�V\VWHPV��7KH\�DUH�OLQNHG�WRJHWKHU�
WKURXJK� VRPH� H[FKDQJH� RI � GDWD� �*ROGNXKO��
�������7KH�SURSRVHG� LQWHJUDWLRQ�FRQFHSW�IRU�
H�*RYHUQPHQW�LPSOHPHQWDWLRQ�IRU�3URYLQFLDO�
*RYHUQPHQW� LQ� ,QGRQHVLD� FDQ� EH� VHHQ� LQ�
)LJXUH���IROORZLQJ��

�
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�
)LJXUH����
7KH�&RQFHSW�RI �H�*RYHUQPHQW�,QWHJUDWLRQ�RI �3URYLQFLDO�*RYHUQPHQW�
�
7KH�H[SODWLRQ�RI �ILJXUH���DERYH�FDQ�EH�VHHQ�
DV�IROORZV��+DVLEXDQ�	�6DQWRVR���������

��� 7KH� HDUOLHVW� OHYHO� LV�ZKDW� LV� FDOOHG�(�
*RYHUQPHQW� WR� VKRZ� WKH� IDFH� RI � D�
JRRG� JRYHUQPHQW� DQG� KLGH� WKH�
FRPSOH[LW\�WKDW�LV�LQ�LW��

��� 7KH� VHFRQG� OHYHO� RI � (�*RYHUQPHQW��
EHJDQ� WR� EH�PDUNHG�E\� WKH�H[LVWHQFH�
RI � WUDQVDFWLRQV� DQG� RQOLQH�
LQWHUDFWLRQV� EHWZHHQ� D� JRYHUQPHQW�
LQVWLWXWLRQ�DQG�WKH�FRPPXQLW\��

��� 7KH� WKLUG� OHYHO� RI � (�*RYHUQPHQW�
UHTXLUHV�RQOLQH�FROODERUDWLRQ�EHWZHHQ�
VHYHUDO�LQVWLWXWLRQV�DQG�FRPPXQLWLHV��

��� 7KH�IRXUWK�OHYHO�RI �(�*RYHUQPHQW�LV�
LQFUHDVLQJO\� FRPSOH[�� 1RW� RQO\�
UHTXLUHV� FROODERUDWLRQ� EHWZHHQ�
LQVWLWXWLRQV� DQG� VRFLHW\�� EXW� DOVR�
LQYROYHV� LQFUHDVLQJO\� FRPSOH[�
WHFKQLFDO�DUFKLWHFWXUH��

��� 7KH�ILIWK�OHYHO��ZKHUH�WKH�JRYHUQPHQW�
KDV� SURYLGHG� SDFNDJHG� LQIRUPDWLRQ�
DFFRUGLQJ� WR� WKH� QHHGV� RI � WKH�
FRPPXQLW\�� ,Q� WKLV� FDVH�� WKH�
JRYHUQPHQW� FDQ� SURYLGH� ZKDW� LV�
FDOOHG� �LQIRUPDWLRQ�SXVK�� ZKLFK� LV�
RULHQWHG�WR�WKH�FRPPXQLW\��

��� (�*RYHUQPHQW� V\VWHPV� PXVW� EH�
EDODQFHG�ZLWK�FKDUDFWHU�FKDQJHV�IURP�
JRYHUQPHQW� RIILFLDOV� DQG� HPSOR\HHV��
:LWK� H�JRYHUQPHQW� V\VWHPV�� DOO�
SXEOLF� VHUYLFH� DFWLYLWLHV� DUH� IDVW� DQG�
FRQWUROOHG��

�
6HUYLFH�2ULHQWHG�$UFKLWHFWXUH�
6HUYLFH� 2ULHQWHG� $UFKLWHFWXUH� �62$�� LV� D�
VRIWZDUH�DUFKLWHFWXUH�FRQFHSW�WKDW�GHILQHV�WKH�
XVH�RI �ZHE� VHUYLFHV� WR�PHHW� WKH� QHHGV�RI � D�
VRIWZDUH�� 62$� LV� DQ� RSHQ� VWDQGDUG�
IUDPHZRUN� DUFKLWHFWXUH� WKDW� DOORZV�
LQVWLWXWLRQV�� RUJDQL]DWLRQV� WR� LQWHJUDWH� GDWD�
SUHYLRXVO\�KHOG�RQO\�LQ�PHHWLQJV�LQ�HDFK�ZRUN�
XQLW��7KLV�VHUYLFH�FDQ�QRW�RQO\�EH�XVHG�E\�WKH�
VKDGLQJ�V\VWHP�EXW�FDQ�EH�XVHG�DOVR�E\�RWKHU�
GLIIHUHQW�V\VWHPV��VR�WKDW�LQWHJUDWLRQ�EHWZHHQ�
V\VWHPV� FDQ� EH� DFKLHYHG�� &RPSDUHG� ZLWK�
GLVWULEXWHG�REMHFW�RULHQWHG� DUFKLWHFWXUH��62$�
LV� PRUH� VXLWDEOH� IRU� LQWHJUDWLQJ�
KHWHURJHQHRXV� V\VWHPV� DQG� PRUH� DGDSWDEOH�
WR� HQYLURQPHQWDO� FKDQJHV�� ,QWHJUDWLRQ� LV�
GRQH� WR� IDFLOLWDWH� DFFXUDWH� GDWD� LQSXW� IURP�
VRXUFHV� WKDW� DUH� WUXVWHG�� V\VWHPDWL]HG� DQG�
FRQQHFWHG� HDVLO\� EHWZHHQ� V\VWHPV� VR� DV� WR�
SURGXFH� DFFXUDWH� DQG� TXDOLW\� LQIRUPDWLRQ��
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,QWHJUDWLRQ� LV�GRQH�IRU� WKH�HQWLUH�DSSOLFDWLRQ�
VR� WKDW� WKH� FUHDWLRQ� RI � LQWHUFRQQHFWHG�
DSSOLFDWLRQV�� 7KH� GHILQLWLRQ� RI � 6HUYLFH�
2ULHQWHG� $UFKLWHFWXUH� �62$�� DFFRUGLQJ� WR�
WKH� :�&� :RUNLQJ� *URXS� LV� D� VHW� RI �
FRPSRQHQWV� ZKLFK� FDQ� EH� LQYRNHG�� DQG�
ZKRVH� LQWHUIDFH� GHVFULSWLRQV� FDQ� EH�
SXEOLVKHG� DQG� GLVFRYHUHG�� 6HUYLFH� 2ULHQWHG�
$UFKLWHFWXUH� LV� GHILQHG� DV� D� SROLF\�� SUDFWLFH��
IUDPHZRUN� WKDW� DOORZV� DSSOLFDWLRQ�
IXQFWLRQDOLW\�WR�EH�SURYLGHG�DQG�FRQVXPHG�DV�

D�VHW�RI �VHUYLFHV�LQ�D�XQLW�WKDW�VXLWV�FXVWRPHU�
VHUYLFH�QHHGV��6HUYLFHV�FDQ�EH�XVHG��GLVFORVHG��
GLVFRYHUHG�� DQG� DEVWUDFWHG� XVLQJ� LQWHUIDFH�
VWDQGDUGV� �6SURWW� 	� :LONHV�� ������� 62$�
GHVFULEHV� D� SDWWHUQ� WKDW� KHOSV� D� FOLHQW�
DSSOLFDWLRQ�FRQQHFW� WR�D�VHUYLFH��7KH�SDWWHUQ�
SUHVHQWV� D� PHFKDQLVP� XVHG� WR� GHVFULEH� D�
VHUYLFH�� SXEOLVK� DQG� ILQG� VHUYLFH�� DQG�
FRPPXQLFDWH�ZLWK�WKH�VHUYLFH��7KH�SDWWHUQ�LV�
LOOXVWUDWHG�LQ�)LJXUH����

�

�
)LJXUH����
6HUYLFH�0HFKDQLVP�3DWWHUQV�$W�6HUYLFH�2ULHQWHG�$UFKLWHFWXUH�
�6RXUFH��0DQHV��������

�
7KH� 2SHQ� *URXS� $UFKLWHFWXUH� )UDPHZRUN� �
$UFKLWHFWXUH� 'HYHORSPHQW� 0HWKRG� �72*$)�
$'0��
7KH� 2SHQ� *URXS� $UFKLWHFWXUDO� )UDPHZRUN�
�72*$)�� EHJDQ� LQ� WKH� HDUO\� ����V� DV� D�
PHWKRGRORJ\� IRU� WKH� GHYHORSPHQW� RI �
WHFKQLFDO�DUFKLWHFWXUH�DQG�KDV�EHHQ�GHYHORSHG�
E\�7KH�2SHQ�*URXS� LQWR� WKH� IUDPHZRUN�RI �
HQWHUSULVH�DUFKLWHFWXUH��,Q�������72*$)�����
ZDV� SUHVHQWHG� LQ� UHIHUHQFH� WR� WKH� 7HFKQLFDO�
$UFKLWHFWXUH� )RU� ,QIRUPDWLRQ� 0DQDJHPHQW�
�7$),0��DW� WKH�86�'HSDUWPHQW�RI �'HIHQVH�
ZLWK� WKH� ODWHVW� YHUVLRQ� LV� 72*$)� ����
ODXQFKHG�RQ�'HFHPEHU� ��� ����� �6HWLDZDQ�	�
<XOLDQWR���������
�

72*$)� �7KH� 2SHQ� *URXS� $UFKLWHFWXUH�
7HFKQLTXH�� LV� D� IUDPHZRUN� WKDW� SURYLGHV� D�
FRPSUHKHQVLYH� DSSURDFK� WR� GHVLJQ�� SODQ��
LPSOHPHQW� DQG� PDQDJH� (QWHUSULVH�
$UFKLWHFWXUH� DV� D� ZKROH� DQG� LQWHJUDWHG�� 7KH�
NH\� HOHPHQW� RI � 72*$)� LV� WKH� $UFKLWHFWXUH�
'HYHORSPHQW�0HWKRG��$'0��WKDW�SURYLGHV�D�
VSHFLILF� RYHUYLHZ� RI � WKH� HQWHUSULVH�
DUFKLWHFWXUH� GHYHORSPHQW� SURFHVV�� $'0� LV�
DEOH� WR� GHILQH� EXVLQHVV� UHTXLUHPHQWV� DQG�
EXLOG� D� VSHFLILF� GDWD� DUFKLWHFWXUH� WR� PHHW�
DJHQF\�QHHGV��$'0�FRQVLVWV�RI �VRPH�VWDJHV�
LQ�EXLOGLQJ�HQWHUSULVH�DUFKLWHFWXUH��7KH�VWDJHV�
RI � WKH� $'0� FDQ� EH� VHHQ� LQ� )LJXUH� ��
�ZZZ�RSHQJURXS�RUJ��������

�
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�
)LJXUH����
6WDJHV�RI �$UFKLWHFWXUH�'HYHORSPHQW�0HWKRG��$'0��
�6RXUFH��ZZZ�RSHQJURXS�RUJ��������
�
$V� D� FRUH� FRPSRQHQW�� 72*$)� $'0�
SURYLGHV� D� VHULHV� RI � LWHUDWLYH� SURFHVVHV�
VWDUWLQJ� IURP� WKH� DUFKLWHFWXUDO� DUUDQJHPHQW��
WUDQVLWLRQ� DQG� PDQDJLQJ� WKH� SURFHVV� RI �
DUFKLWHFWXUDO� UHDOL]DWLRQ�� 72*$)� $'0�
FRQVLVWV� RI � WHQ� VWDJHV� RI � ZRUN�� EXW� LQ� WKH�
SUHSDUDWLRQ�RI �H�*RYHUQPHQW�DUFKLWHFWXUH�LQ�
WKLV� VWXG\�� ZH� ZLOO� RQO\� EH� GRQH� ILYH� VWDJHV�
RQO\��
��� 3UHOLPLQDU\�3KDVH�

7KLV�SKDVH�LQFOXGHV�SUHSDUDWRU\�DFWLYLWLHV�
WR� FRQVWUXFW� DUFKLWHFWXUDO� FDSDELOLWLHV�
LQFOXGLQJ� 72*$)� FXVWRPL]DWLRQ� DQG�
GHILQH� DUFKLWHFWXUDO� SULQFLSOHV�� 7KLV�
SKDVH� PXVW� VSHFLI\� ZKR�� ZKDW�� ZK\��
ZKHQ�� DQG� ZKHUH� IURP� WKH� DUFKLWHFWXUH�
LWVHOI��

��� $UFKLWHFWXUH�9LVLRQ�3KDVH�
7KLV�SKDVH� LV� WKH� LQLWLDWLRQ�SKDVH�RI � WKH�
HQWHUSULVH� H�*RYHUQDQFH� DUFKLWHFWXUH�
GHYHORSPHQW� F\FOH� WKDW� LQFOXGHV� WKH�
GHILQLWLRQ� RI � VFRSH�� VWDNHKROGHU�
LGHQWLILFDWLRQ�� DUFKLWHFWXUDO� YLVLRQ�� DQG�
DSSURYDO� WR� EHJLQ� DUFKLWHFWXUDO�
GHYHORSPHQW���

��� %XVLQHVV�$UFKLWHFWXUH�3KDVH�
7KLV� SKDVH� LQFOXGHV� WKH� GHYHORSPHQW� RI �

WKH� EXVLQHVV� DUFKLWHFWXUH� WR� VXSSRUW� WKH�
YLVLRQ� RI � DQ� DJUHHG� H�*RYHUQDQFH�
HQWHUSULVH� DUFKLWHFWXUH�� $W� WKLV� VWDJH�� WKH�
WRROV� DQG� JHQHUDO� PHWKRGV� XVHG� IRU�
PRGHOLQJ� VXFK� DV� 8QLILHG� 0RGHOLQJ�
/DQJXDJH��80/��FDQ�EH�XVHG�WR�EXLOG�WKH�
UHTXLUHG�PRGHO��

��� ,QIRUPDWLRQ�6\VWHP�$UFKLWHFWXUH�3KDVH�
$W� WKLV� VWDJH� HPSKDVL]HV� WKH� DFWLYLWLHV� RI �
KRZ� LQIRUPDWLRQ� V\VWHP� DUFKLWHFWXUH� LV�
GHYHORSHG��7KH�GHILQLWLRQ�RI � LQIRUPDWLRQ�
V\VWHPV�DUFKLWHFWXUH� LQ� WKLV� VWDJH� LQFOXGHV�
WKH� GDWD� DUFKLWHFWXUH� DQG� DSSOLFDWLRQ�
DUFKLWHFWXUH� WKDW� ZLOO� EH� XVHG� E\� WKH�
JRYHUQPHQW�� 'DWD� DUFKLWHFWXUH� IRFXVHV�
PRUH�RQ�KRZ�GDWD�LV�XVHG�IRU�WKH�QHHGV�RI �
EXVLQHVV�IXQFWLRQV��SURFHVVHV��DQG�VHUYLFHV��
7KH� SXUSRVH� RI � WKLV� SKDVH� LV� WR� GHYHORS�
WKH�GHVWLQDWLRQ�DUFKLWHFWXUH�LQ�WKH�GDWD�DQG�
DSSOLFDWLRQ� GRPDLQV�� 7KH� SXUSRVH� RI � WKH�
GDWD�DUFKLWHFWXUH� LV� WR�GHILQH�WKH�W\SH�DQG�
PDLQ� VRXUFH� RI � GDWD� QHHGHG� WR� VXSSRUW�
WKH� EXVLQHVV� LQ� D� ZD\� WKDW� LV�
XQGHUVWDQGDEOH� WR� VWDNHKROGHUV�� FRPSOHWH��
FRQVLVWHQW�DQG�VWDEOH��7KH�SXUSRVH�RI �WKH�
DSSOLFDWLRQ� DUFKLWHFWXUH� LV� WR� GHILQH� WKH�
W\SHV� RI � DSSOLFDWLRQ� V\VWHPV� WKDW� DUH�
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HVVHQWLDO� IRU�GDWD�SURFHVVLQJ�DQG�EXVLQHVV�
VXSSRUW��$SSOLFDWLRQV�DUH�QRW�GHVFULEHG�DV�
FRPSXWHU�V\VWHPV�EXW�DV�ORJLFDO�JURXSV�RI �
WKH� DELOLW\� WR� RUJDQL]H� GDWD� REMHFWV� LQ� D�
GDWD� DUFKLWHFWXUH� DQG� VXSSRUW� EXVLQHVV�
IXQFWLRQV�LQ�D�EXVLQHVV�DUFKLWHFWXUH��

��� 5HTXLUHPHQW�0DQDJHPHQW�
,Q� WKLV� SKDVH�� WKH� SURFHVV� RI � WHVWLQJ� WKH�
PDQDJHPHQW�RI �DUFKLWHFWXUDO�QHHGV�GXULQJ�

WKH�$'0�F\FOH� WDNHV�SODFH��7KH�H[SHFWHG�
UHVXOW� RI � WKLV� SKDVH� LV� WKH� UHTXLUHPHQWV�
FDWDORJ���

�
%DVHG� RQ� WKH� VWDJHV� LQ� WKH� 72*$)�
IUDPHZRUN��WKH�K\SRWKHVHV�GHYHORSPHQW�WKDW�
ZLOO�EH�H[DPLQHG�LQ�RXU�UHVHDUFK�FDQ�EH�VHHQ�
DV�ILJXUH���

�

�
�
)LJXUH����
(�*RYHUQPHQW�+\SRWKHVHV�'HYHORSPHQW�
�

�

������0HWKRGRORJ\�
�
$OO� EXVLQHVV� SURFHVVHV� DQG� LQIRUPDWLRQ�
LVODQGV� VSUHDG� DFURVV� WKH� RUJDQL]DWLRQ� RI �
UHJLRQDO�DSSDUDWXV�3URYLQFLDO�*RYHUQPHQW� LQ�
,QGRQHVLD�LV�DQ�DVVHW�WKDW�PXVW�EH�FRQVLGHUHG�
WRJHWKHU�LQ�RUGHU� WR�EH�DEOH�WR�V\QHUJL]H�DQG�
LQ�WKH� ORQJ�WHUP�ERWK� LQ�WHUPV�RI �TXDOLW\�RI �
SXEOLF�VHUYLFHV�DV�ZHOO�DV�LQWHUQDO�RSHUDWLRQDO�
SHUIRUPDQFH��,Q�GRLQJ�WKH�ZRUN�RI �DUUDQJLQJ�
WKH� H�*RYHUQPHQW� DUFKLWHFWXUH� RI � WKH�
3URYLQFLDO�*RYHUQPHQW� LQ� ,QGRQHVLD��ZH� DUH�
EDVHG� RQ� RQH� RI � WKH� PRVW� SRSXODU�
IUDPHZRUNV� IRU� HQWHUSULVH� DUFKLWHFWXUH�� WKH�
72*$)�$'0� �7KH� 2SHQ� *URXS�
$UFKLWHFWXUH� )UDPHZRUN� �� $UFKLWHFWXUH�
'HYHORSPHQW� 0HWKRG�� ZLWK� WKH� IROORZLQJ�
VWDJHV��
��� 3UHOLPLQDU\�6WDJHV�
$W�WKH�SUHOLPLQDU\�VWDJH��ZH�DUH�GRLQJ�WKH�
SUHSDUDWLRQ� RI � WKH� VWXG\� DQG� WKH�

GHWHUPLQDWLRQ� RI � WKH� EXVLQHVV� PRGHO�
DUFKLWHFWXUH�PRGHO�DQG�WKH�LQWHJUDWHG�GDWD�
DUFKLWHFWXUH�PRGHO�WR�EH�XVHG��,Q�DGGLWLRQ��
ZH� DOVR� FROOHFW� GDWD� DQG� LQIRUPDWLRQ�
WKURXJK� OLWHUDWXUH� VWXGLHV� EDVHG� RQ�
UHJXODWRU\� UHYLHZ�� LQWHUYLHZV�� DQG� IRFXV�
JURXS� GLVFXVVLRQV�� )URP� WKLV� VWDJH� ZH�
REWDLQHG� WKH� UHVXOWV� RI � GDWD� VRXUFHV�
DVVHVVPHQW�� QDPHO\� WKH� OLVW� RI � UHJLRQDO�
DSSDUDWXV� PDSSLQJ�� JRYHUQDQFH�
RUJDQL]DWLRQDO� VWUXFWXUH�� EDVLF� WDVNV� DQG�
IXQFWLRQV� PDSSLQJ� IURP� HDFK� UHJLRQDO�
DSSDUDWXV� RUJDQL]DWLRQ�� DQG� YLVLRQ� DQG�
PLVVLRQ� RI � 3URYLQFLDO� *RYHUQPHQW� DQG�
'LVNRPLQIR� WKDW� ZLOO� EH� WKH� SULQFLSOHV�
FDWDORJ� RU� ZRUN� IRXQGDWLRQ� DW� WKH� VWDJHV�
RI � $UFKLWHFWXUH� 9LVLRQ�� %XVLQHVV�
$UFKLWHFWXUH�� DQG� ,QIRUPDWLRQ� 6\VWHP�
$UFKLWHFWXUH��'DWD�$UFKLWHFWXUH���

��� 6WDJHV�RI �$UFKLWHFWXUH�9LVLRQ�
$W� WKH� VWDJH� RI � DUFKLWHFWXUH� YLVLRQ�� ZH�
PDNH� DOLJQPHQW� EHWZHHQ� WKH� YLVLRQ� DQG�



6HWLDZDQ�DQG�<XOLDQWR��(�*RYHUQPHQW�,QWHURSHUDELOLW\�	�,QWHJUDWLRQ�$UFKLWHFWXUH�0RGHOLQJ�8VLQJ�72*$)�)UDPHZRUN�%DVHG�2Q�6HUYLFH�2ULHQWHG�
$UFKLWHFWXUH�

�

���

PLVVLRQ� RI � 3URYLQFLDO� *RYHUQPHQW� ZLWK�
WKH�YLVLRQ�DQG�PLVVLRQ�RI �WKH�0LQLVWU\�RI �
&RPPXQLFDWLRQV�	�,QIRUPDWLFV�WR�IXUWKHU�
PDSSLQJ�� ,Q� DGGLWLRQ�� ZH� GR� PDSSLQJ�
VWDNHKROGHUV� LQ� WKH� IRUP� RI � 6WDNHKROGHUV�
0DS�0DWUL[� ZKLFK� ZLOO� EH� SDUW� RI � 9DOXH�
&KDLQ�0DQDJHPHQW�DQG�6ROXWLRQ�&RQFHSW�
'LDJUDP��

��� 6WDJHV�RI �%XVLQHVV�$UFKLWHFWXUH�
$W� WKH�EXVLQHVV� DUFKLWHFWXUH� VWDJH��ZH� DUH�
GRLQJ� EXVLQHVV� SURFHVV� PDSSLQJ� LQ�
DFFRUGDQFH� ZLWK� WKH� EDVLF� WDVN� DQG�
IXQFWLRQ� RI � HDFK� UHJLRQDO� ZRUN� XQLW� LQ�
3URYLQFLDO� *RYHUQPHQW�� 7KH� UHVXOWV� RI �
WKH� PDSSLQJ� ZLOO� EH� JURXSHG� LQWR�
RUJDQL]DWLRQ� FDWDORJV� DQG� EXVLQHVV�
IXQFWLRQV�� 7KH� QH[W� DFWLYLW\� LV� WR� FUHDWH�
%XVLQHVV� 8VH� &DVH� GLDJUDPV� JHQHUDWHG�
IURP�WKH�DFTXLUHG�EDVLF�WDVN�DQG�IXQFWLRQ�
FRPELQHG�ZLWK�WKH�FODVVLILFDWLRQ�RI �DIIDLUV��
ERWK� LQ� WHUPV� RI � OHJLVODWLYH� PDWWHUV��
FRQWURO� DIIDLUV�� PDQGDWRU\� JRYHUQPHQW�
DIIDLUV�� JRYHUQPHQW� DIIDLUV�RI � FKRLFH�� DQG�
VXSSRUW� RI � JRYHUQPHQW� DIIDLUV�� 7KH� ILQDO�
RXWSXW� RI � WKLV� VWDJH� LV� WKH� %XVLQHVV�
5HIHUHQFH� 0RGHO� �%50�� WKDW� ZLOO� EH�
HYDOXDWHG� DQG� YDOLGDWHG� WKURXJK� 'HVLJQ�

5HYLHZ�0HHWLQJ��
��� 6WDJHV� RI � ,QIRUPDWLRQ� 6\VWHP�
$UFKLWHFWXUH�
,Q� WKH� VWDJHV� RI � LQIRUPDWLRQ� V\VWHP�
DUFKLWHFWXUH�� ZH� DUH� PDSSLQJ� WKH� FXUUHQW�
DSSOLFDWLRQ�PRGHO�WR�EH�LGHQWLILHG�DQG�JDS�
DQDO\VLV��DQG�WKHQ�SURSRVHG� WKH�GHVLJQ�RI �
WKH� LQWHJUDWLRQ� DQG� LQWHURSHUDELOLW\�
DUFKLWHFWXUH� UHTXLUHG� IRU� H�*RYHUQPHQW�
RI � 3URYLQFLDO� *RYHUQPHQW� LQ� WKH� IRUP�
'DWD� 5HIHUHQFH� 0RGHO� �'50�� WR� EH�
HYDOXDWHG�DQG�YDOLGDWHG�WKURXJK�3URRI �RI �
&RQFHSW��3R&���

�
3OHDVH� QRWH� WKDW� LQ� WKH� ,QIRUPDWLRQ� 6\VWHP�
$UFKLWHFWXUH� VWDJH� WKHUH� KDYH� �� �WKUHH�� VXE�
SKDVHV�� QDPHO\� GDWD� DUFKLWHFWXUH�� DSSOLFDWLRQ�
DUFKLWHFWXUH��DQG�WHFKQRORJ\�DUFKLWHFWXUH��EXW�
LQ� WKLV� VFRSH� RI � ZRUN� ZLOO� RQO\� GLVFXVV� RQH�
VXE�SKDVH� UHODWHG� WR� WKH�GDWD� DUFKLWHFWXUH�RI �
WKH�PDSSLQJ�RI �H[LVWLQJ�DSSOLFDWLRQV��
�
7KH� GHYHORSPHQW� FKDUW� RI � H�*RYHUQPHQW�
HQWHUSULVH� DUFKLWHFWXUH� RI � 3URYLQFLDO�
*RYHUQPHQW� FDQ� EH� VHHQ� LQ� )LJXUH� �� DV�
IROORZV��

�
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������)LQGLQJ�DQG�'LVFXVVLRQ�
�
(�*RYHUQPHQW�$UFKLWHFWXUH�9LVLRQ�
3URSRVHG� 3URYLQFLDO� *RYHUQPHQW� H�
*RYHUQPHQW�DUFKLWHFWXUH�YLVLRQ�VKRXOG�EH�LQ�
OLQH� ZLWK� WKH� YLVLRQ� VHW� E\� WKH� 3URYLQFLDO�
*RYHUQPHQW� LQWHUQDOO\�� LQFOXGLQJ� VXSSRUWLQJ�
WKH� YLVLRQ� RI � WKH� 0LQLVWU\� RI �
&RPPXQLFDWLRQV� DQG� ,QIRUPDWLRQ� DQG�
3UHVLGHQW� RI � 5HSXEOLF� ,QGRQHVLD�� 3URYLQFLDO�
*RYHUQPHQW� PXVW� WDNH� WKH� QHFHVVDU\�
FRQFUHWH�VWHSV�LQ�DFFRUGDQFH�ZLWK�WKHLU�GXWLHV��
IXQFWLRQV�� DQG� DXWKRULWLHV� IRU� WKH�
LPSOHPHQWDWLRQ� RI � H�*RYHUQPHQW�
GHYHORSPHQW� DFFRUGLQJ� WR� 3UHVLGHQWLDO�
,QVWUXFWLRQ� QXPEHU� �� RI � ����� ZKLFK� VWDWHV�
WKDW�H�*RYHUQPHQW�GHYHORSPHQW� LV� DQ� HIIRUW�
WR� GHYHORS� JRYHUQDQFH� EDVHG� RQ� HOHFWURQLFV�
LQ� RUGHU� WR� LPSURYH� WKH� TXDOLW\� RI � SXEOLF�
VHUYLFHV�HIIHFWLYHO\�DQG�HIILFLHQWO\���
�
9LVLRQ� DQG� 0LVVLRQ� RI � WKH� 0LQLVWU\� RI �
&RPPXQLFDWLRQ� DQG� ,QIRUPDWLRQ�
7HFKQRORJ\� UHIHU� WR� WKH� 9LVLRQ� DQG�0LVVLRQ�
RI � 3UHVLGHQW� -RNR� :LGRGR� DQG� 9LFH�
3UHVLGHQW�0�� -XVXI �.DOOD��7KH�ELJ�SLFWXUH�RI �
WKH� YLVLRQ� WR�EH� UHDOL]HG� LV� �5HDOL]DWLRQ�RI � D�
6RYHUHLJQ� ,QGRQHVLD�� ,QGHSHQGHQW� DQG�
3HUVRQDOLW\�%DVHG�RQ�0XWXDO�&RRSHUDWLRQ���
�
7KH� PLVVLRQ� WKDW� DFFRPSDQLHV� WKH� YLVLRQ� LV�
GHILQHG�DV�IROORZV��
��� 5HDOL]LQJ�QDWLRQDO�VHFXULW\� WKDW�FDSDEOH�RI �
PDLQWDLQLQJ� UHJLRQDO� VRYHUHLJQW\��
VXVWDLQLQJ� LQGHSHQGHQFH� HFRQRPLF� E\�
VHFXULQJ� PDULWLPH� UHVRXUFHV�� DQG�

UHIOHFWLQJ� WKH� SHUVRQDOLW\� RI � ,QGRQHVLD� DV�
DQ�DUFKLSHODJLF�FRXQWU\��

��� &UHDWLQJ� DQ� DGYDQFHG�� EDODQFHG� DQG�
GHPRFUDWLF� VRFLHW\� EDVHG� RQ� WKH� UXOH� RI �
ODZ�

��� 5HDOL]LQJ� IUHH� DQG� DFWLYH� IRUHLJQ� SROLF\�
DQG� VWUHQJWKHQLQJ� LGHQWLW\� DV� D� PDULWLPH�
FRXQWU\��

��� 5HDOL]LQJ� WKH� KLJK� TXDOLW\� RI � ,QGRQHVLD�
KXPDQ�OLIH��DGYDQFHG�DQG�SURVSHURXV��

��� 5HDOL]LQJ�D�FRPSHWLWLYH�QDWLRQ��
���0DNLQJ� ,QGRQHVLD� EH� DQ� LQGHSHQGHQW��
DGYDQFHG�� VWURQJ� DQG� QDWLRQ�EDVHG�
PDULWLPH�VWDWH�

��� 5HDOL]LQJ� D� VRFLHW\� RI � SHUVRQDOLW\� LQ�
FXOWXUH��

�
7KH� VWHSV� WKDW� ZLOO� EH� GRQH� LQ� GHWHUPLQLQJ�
WKH� H�*RYHUQPHQW� DUFKLWHFWXUH� YLVLRQ� DUH� DV�
IROORZV��
��� ,GHQWLI\� NH\ZRUGV� RI � HDFK� YLVLRQ� DQG�
PLVVLRQ�WKDW�ZLOO�EH�DOLJQHG�

��� ,GHQWLILFDWLRQ� RI � VWDNHKROGHUV� DFFRUGLQJ�
WR� ,62� ������ DUH� LQGLYLGXDOV�JURXSV�
KDYLQJ� DQ� LQWHUHVW� LQ� RUJDQL]DWLRQDO�
GHFLVLRQV�DQG�DFWLYLWLHV��

���0DSSLQJ� WKH� NH\ZRUGV� DQG� VWDNHKROGHUV�
WKDW�KDYH�EHHQ�GRQH�LQ�WKH�SUHYLRXV�VWDJH�
DV�7DEOH����

��� 3URSRVLQJ� WKH� YLVLRQ� DQG� PLVVLRQ� RI � H�
*RYHUQPHQW� EDVHG� RQ� WKH� UHVXOWV� RI �
PDSSLQJ� NH\ZRUGV� DQG� VWDNHKROGHUV� DV�
IROORZV� �%XLOGLQJ� H�*RYHUQPHQW� DV� DQ�
,QWHUQHW�EDVHG�VWUDWHJLF� LQIUDVWUXFWXUH�DQG�
VXVWDLQDEOH� DQG� VRYHUHLJQ� SXEOLF�
SDUWLFLSDWLRQ�WR�VHUYH�DOO�VWDNHKROGHUVµ��

�
7DEOH�����
.H\ZRUGV�DQG�6WDNHKROGHUV�0DSSLQJ�
�

1R� .HPNRPLQIR� 6WDNHKROGHUV�

�� 6RYHUHLJQ� &RPPXQLW\�
�� ,QGHSHQGHQW� *RYHUQPHQW�
�� 3HUVRQDOLW\�%DVHG�RQ�0XWXDO�&RRSHUDWLRQ� $JHQF\�
�� 1DWLRQDO�6HFXULW\� �
�� $GYDQFHG� �
�� %DODQFLQJ� �
�� 'HPRFUDWLF� �
�� 4XDOLW\�RI �/LIH� �
�� 3URVSHURXV� �
��� &RPSHWLWLYH� �
��� 1DWLRQDO�,QWHUHVW� �
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$UFKLWHFWXUH�

�
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7DEOH�����&RQWLQXHG��
.H\ZRUGV�DQG�6WDNHKROGHUV�0DSSLQJ�
�

� � �
1R� .HPNRPLQIR� 6WDNHKROGHUV�

��� 3HUVRQDOLW\�,Q�&XOWXUH� �
��� 4XDOLW\�RI �6HUYLFH� �
��� &RPPXQLFDWLRQV�	�,QIRUPDWLFV� �
��� (TXLWDEOH�'HYHORSPHQW� �
��� 1DWLRQDO�%URDGEDQG� �
��� ,QWHUQHW� �
��� 'LJLWDO�%URDGFDVWLQJ� �
��� (TXDOO\� �
��� *RYHUQDQFH� �
��� &XOWXUH�RI �0LQLVWU\� �
��� 0HQWDO�5HYROXWLRQ� �
��� %XUHDXFUDWLF�5HIRUP� �
��� ,QWHJULW\� �
��� &OHDQ� �
��� (IIHFWLYH�	�(IILFLHQW� �

�
7KH� H�*RYHUQPHQW� DSSOLFDWLRQ� V\VWHP� IRU�
ORFDO� JRYHUQPHQW� LQVWLWXWLRQV� LV� EDVHG� RQ� D�
IXQFWLRQDO� DSSURDFK� WR� VHUYLFHV� IURP� WKH�
JRYHUQDQFH�V\VWHP�WKDW�PXVW�EH�SURYLGHG�E\�
D� 5HJLRQDO� *RYHUQPHQW� WR� WKH� FRPPXQLW\��
DQG� DGPLQLVWUDWLYH� PDWWHUV� DQG� RWKHU�
IXQFWLRQV� UHODWHG� WR� WKH� 5HJLRQDO�
*RYHUQPHQW� LQVWLWXWLRQV�� ZKLFK� DUH� QHHGHG�
WKH� LPSOHPHQWDWLRQ� RI � UHJLRQDO� JRYHUQDQFH�
V\VWHPV�� 7KH� IXQFWLRQV� RI � VHUYLFH��
DGPLQLVWUDWLYH� DQG� LQVWLWXWLRQDO� DUH� WKHQ�
JURXSHG� LQ� %ORFN� )XQFWLRQV� JURXSV�� :LWK�
WKLV� DSSURDFK�� WKH� JRYHUQDQFH� IXQFWLRQ� LV�
WKHQ� JURXSHG� LQWR� JHQHUDO� EDVLF� IXQFWLRQ�
EORFNV� �VHUYLFH�� DGPLQLVWUDWLRQ��PDQDJHPHQW��
GHYHORSPHQW�� ILQDQFH�� VWDIILQJ�� DQG� RWKHU�
IXQFWLRQV�� HVSHFLDOO\� WKRVH� UHODWHG� WR� VHUYLFH�
DQG�LQVWLWXWLRQDO�IXQFWLRQV��
�
,Q�WKLV�VHFWLRQ�DFWLYLWLHV�ZLOO�EH�GHILQHG�LQ�WKH�
PDLQ� IXQFWLRQDO� DUHD� XVLQJ� D� YDOXH� FKDLQ�
FRQVLVWLQJ� RI � EXVLQHVV� IXQFWLRQV� JURXSHG�
LQWR�WZR��VXFK�DV��

��� 3ULPDU\� $FWLYLWLHV�� ZKLFK� DUH� DOO�
WKLQJV� WKDW� PDNH� WKH� :HVW� -DYD�
3URYLQFLDO�*RYHUQPHQW� IXOILOO� LWV� UROH�
LQ�WKH�YDOXH�FKDLQ�RI �JRYHUQPHQW�DQG�
EXLOG�VDWLVIDFWLRQ�ZLWK�VWDNHKROGHUV�DV�
PHQWLRQHG� DERYH� DV� WKRVH� ZKR� VHH�
DQG�IHHO�GLUHFWO\�WKH�LQIOXHQFH�RI �KRZ�
ZHOO�WKHVH�DFWLYLWLHV�DUH�FDUULHG�RXW��

��� 6XSSRUW� $FWLYLWLHV�� ZKLFK� DUH� DOO�
LPSRUWDQW�DFWLYLWLHV�WR�PRQLWRU��EXLOG��
DQG�VXSSRUW�NH\�DFWLYLWLHV�DW�DOO�WLPHV��
QRW� GLUHFWO\� LQYROYHG� LQ� PDMRU�
DFWLYLWLHV�� EXW� KDYH� WKH� SRWHQWLDO� WR�
LQFUHDVH� HIIHFWLYHQHVV� DQG� HIILFLHQF\�
VR�WKDW�LQGLUHFWO\�FDQ�DGG�YDOXH�WR�WKH�
3URYLQFLDO�*RYHUQPHQW�:HVW�-DYD��

�
:H� FDQ� OLQN� WKH� OLVW� RI � DFWLYLWLHV� DERYH�ZLWK�
VWDNHKROGHUV� IURP� :HVW� -DYD� 3URYLQFH�
*RYHUQPHQW�IURP�WKH�H�*RYHUQPHQW�VLGH�DV�
WDEOH����
�

�
�
�
�
�
�
�
�
�
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7DEOH�����
0DWUL[�RI �5HODWLRQVKLS�EHWZHHQ�$FWLYLWLHV�ZLWK�:HVW�-DYD�3URYLQFLDO�*RYHUQPHQW��

$FWLYLW\� 6WDNHKROGHUV�
&RPPXQLW\� *RYHUQPHQW� %XVLQHVV�2UJDQL]DWLRQ�

6HUYLFHV� 9� 9� 9�
$GP�	�0DQDJHPHQW� � 9� 9�
/HJLVODWLRQ� � 9� �
'HYHORSPHQW� � 9� 9�
)LQDQFH� � 9� 9�
6WDIILQJ� � 9� 9�
*RYHUQDQFH� � 9� 9�
7HUULWRULDO� 9� 9� 9�
&RPPXQLW\� 9� 9� 9�
)DFLOLWLHV�	�,QIUDVWUXFWXUHV� � 9� 9�

�
%DVHG� RQ� WKH� IXQFWLRQDO� IUDPHZRUN� RI � WKH�
JRYHUQDQFH� V\VWHP� DERYH�� WKH� :HVW� -DYD�
3URYLQFLDO� *RYHUQPHQW
V� YDOXH� FKDLQ�

PDQDJHPHQW� FDQ� EH� GHVFULEHG� DV� VKRZQ� LQ�
)LJXUH����

�
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h�µ��v�W�u��]v��Z�v�

W]o]Z�v

�

�
)LJXUH����
:HVW�-DYD�3URYLQFLDO�*RYHUQPHQW
V�9DOXH�&KDLQ�0DQDJHPHQW�
�

7KH� H�*RYHUQPHQW� 6ROXWLRQ� &RQFHSW�
'LDJUDP�WKDW� LV� VXLWDEOH� WR�EH�DSSOLHG�WR� WKH�
:HVW� -DYD� 3URYLQFLDO� *RYHUQPHQW� EDVHG� RQ�
WKH� GLYLVLRQ� RI � VHUYLFH� IXQFWLRQV�� WKH� QDWXUH�

RI � WKH� IXQFWLRQ��DQG� WKH�JHQHUDO� IXQFWLRQ�RI �
WKH� DSSOLFDWLRQ� V\VWHP�� FDQ� EH� VHHQ� LQ� WKH�
)LJXUH����

�
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7DEOH�����
2UJDQL]DWLRQ�&DWDORJ�)RUPDW�DQG�%XVLQHVV�)XQFWLRQV�
�

�
�
%XVLQHVV� 8VH� &DVH� 'LDJUDP� LV� RQH� RI � WKH�
EXVLQHVV� PRGHOLQJ� XVHG� WR� SUHVHQW� WKH�
IXQFWLRQV�SURYLGHG�E\�WKH�ZKROH�RUJDQL]DWLRQ��
GHVFULELQJ� WKH� EXVLQHVV� SURFHVVHV� RI � DQ�
RUJDQL]DWLRQ
V�EXVLQHVV�DQG�WKH�LQWHUDFWLRQ�RI �
WKH� SURFHVV� ZLWK� DOO� LQWHUQDO� DQG� H[WHUQDO�
SDUWLHV�� 7KLV� GLDJUDP� DQVZHUV� WKH� TXHVWLRQ�
�:KDW�GRHV�WKH�EXVLQHVV�GR�DQG�ZK\�VKRXOG�
EXLOG� WKH� V\VWHP"��� 7KLV� GLDJUDP� LV� XVHG�
GXULQJ� WKH� PRGHOLQJ� RI � EXVLQHVV� DFWLYLWLHV�
DQG�RUJDQL]HV�WKH�V\VWHP�FRQWH[W�WR�IRUP�WKH�

IRXQGDWLRQ� IRU� WKH� FUHDWLRQ� RI � XVH� FDVH�
GLDJUDPV�� %XVLQHVV� 8VH� &DVH� 'LDJUDP�
LOOXVWUDWHV� WKH� SXUSRVH� RI � DQ� RUJDQL]DWLRQ��
7KLV� GLDJUDP� GRHV� QRW� GLVWLQJXLVK� EHWZHHQ�
PDQXDO�SURFHVVHV�RU�FRPSXWHUL]HG�SURFHVVHV��
�
%HIRUH� FUHDWLQJ� D�EXVLQHVV�XVH� FDVH�GLDJUDP��
WKH� ILUVW� VWHS� WR� WDNH� LV� WR� GHWHUPLQH� WKH�
FODVVLILFDWLRQ�RI �DFWRUV�LQYROYHG�LQ�WKH�GHVLJQ�
RI � H�*RYHUQPHQW� DUFKLWHFWXUH� WKDW� ZLOO� EH�
LPSOHPHQWHG��%DVHG�RQ�88�1R����� WKH� \HDU�

E�u��W���vPl��������Z
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$UFKLWHFWXUH�
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���

�����DERXW�5HJLRQDO�*RYHUQPHQW�PHQWLRQHG�
WKDW�WKH�3URYLQFLDO�5HJLRQ�$SSDUDWXV�FRQVLVWV�
RI � UHJLRQDO� VHFUHWDULDW�� '35'� VHFUHWDULDW��
LQVSHFWRUDWH�� WKH� 'HSDUWHPHQW� DQG� WKH�
$JHQF\�� %DVHG� RQ� WKH� EXVLQHVV� DFWRU�
FODVVLILFDWLRQ�� EXVLQHVV� ZRUNHU�� DQG� EXVLQHVV�

XVH�FDVH�DERYH��WKH�EXVLQHVV�XVH�FDVH�GLDJUDP�
IURP� 3URYLQFLDO� *RYHUQPHQW� H�*RYHUQPHQW�
FDQ�EH�GHVFULEHG�DV�IROORZV��
��� %XVLQHVV� 8VH� &DVH� 'LDJUDP� IURP� WKH�
5HJLRQDO� 6HFUHWDULDW�� '35'� 6HFUHWDULDW��
DQG�,QVSHFWRUDWH��FDQ�EH�VHHQ�LQ�)LJXUH�����
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�
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)LJXUH�����
3URSRVHG�3URYLQFLDO�*RYHUQPHQW�'DWD�5HIHUHQFH�0RGHO��'50���

�
62$�EDVHG� '50� LV� D� GDWD� UHIHUHQFH� PRGHO�
WKDW� ZLOO� EH� DQ� DGGHG� YDOXH� LQ� FUHDWLQJ�
VHUYLFH�EDVHG� DSSOLFDWLRQ� LQWHUIDFHV� WKDW� ZLOO�
FRQQHFW� D� YDULHW\� RI � GLIIHUHQW� DSSOLFDWLRQV�

SODWIRUP�DQG�GDWDEDVH��)LJXUH����DERYH�LV�WKH�
HVVHQFH� RI � WKH� FRQFHSW� RI � GDWD� PRGHOLQJ��
LQWHJUDWLRQ� DUFKLWHFWXUH� DQG� LQWHURSHUDELOLW\��
VHUYLFH� RULHQWHG� DUFKLWHFWXUH�� DSSOLFDWLRQ�



6HWLDZDQ�DQG�<XOLDQWR��(�*RYHUQPHQW�,QWHURSHUDELOLW\�	�,QWHJUDWLRQ�$UFKLWHFWXUH�0RGHOLQJ�8VLQJ�72*$)�)UDPHZRUN�%DVHG�2Q�6HUYLFH�2ULHQWHG�
$UFKLWHFWXUH�
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PRGHO� DUFKLWHFWXUH�� H�*RYHUQPHQW�
DSSOLFDWLRQ� V\VWHP� EOXHSULQW�� RQH� GDWD� RI �
:HVW� -DYD� GHYHORSPHQW�� 3XEOLF� ,QIRUPDWLRQ�
2SHQQHVV� �2SHQ� 'DWD�� JURXSHG� LQWR� HLJKW�
SULQFLSOHV�RI �GDWD�PDQDJHPHQW� WKDW�PXVW�EH�
FRQVLGHUHG�WKURXJKRXW�WKH�JRYHUQPHQW��

��� %XLOG�DQG�PDQDJH�GDWD�DUFKLWHFWXUH�LQ�
RYHUDOO� SHUVSHFWLYH� WR� EH� EXLOW� DQG�
PDQDJHG� WR� HQDEOH� VWDQGDUGL]DWLRQ��
PRGXODWLRQ� DQG� GDWD� FRPPXQLFDWLRQ�
FDUULHG�RXW�E\�WKH�JRYHUQPHQW��

��� 5HPRYDO� RI � GDWD� UHGXQGDQF\��
FHQWUDOL]HG� GDWD� PDQDJHPHQW� WR�
HOLPLQDWH�XQQHFHVVDU\�GXSOLFDWLRQ��

��� &RPSOLDQFH�ZLWK�GDWD�VWDQGDUGV��DIWHU�
HVWDEOLVKLQJ� GDWD� PDQDJHPHQW�
VWDQGDUGV�DQG�GDWD�VWDQGDUGV�

��� 'HILQH� GDWD� RZQHUVKLS�� PDNH� FOHDU�
UROHV� DQG� UHVSRQVLELOLWLHV� EHWZHHQ�
GHSDUWPHQWV� RI � HDFK� XQLW� WR� FUHDWH�
GDWD�PDQDJHPHQW�GHSDUWPHQWV�

��� 8QLILFDWLRQ� RI � GDWD� LQSXW�� GDWD� LQSXW�
PXVW� RFFXU� RQFH�� SULPDU\� GDWD� PXVW�
EH� VWRUHG� LQ� RQH� SODFH�� DQG� GDWD�
UHSOLFDWLRQ� PXVW� EH� PLQLPL]HG�� ,I �
GDWD� UHSOLFDWLRQ� RFFXUV�� LW� VKRXOG� EH�
GXH�WR�WKH�IXQFWLRQ�DQG�DYDLODELOLW\�RI �
GDWD� WR� EH� DEOH� WR� IROORZ� GDWD�
DFFXUDF\�DQG�FRRUGLQDWLRQ��

��� ,PSURYH� XQGHUVWDQGLQJ� RI � GDWD�
GHILQLWLRQV��ZKHQ�GHILQLQJ�GDWD��XVLQJ�
ZRUGV� WKDW�DUH�ZLGHO\�XVHG�DQG�XVLQJ�
WKH� WHUP� GLFWLRQDU\�� DOORZV� XVHUV� WR�
HDVLO\� XQGHUVWDQG� WKHLU� PHDQLQJ� DQG�
XWLOL]H�GDWD�FRKHUHQWO\��

��� 3URYLGLQJ� PHWDGDWD� LQIRUPDWLRQ��
LQIRUPDWLRQ� UHODWHG� WR� PHWDGDWD� RU�
LQIRUPDWLRQ�UHODWHG�WR�VWDQGDUGV�PXVW�
EH�PDQDJHG�	�UHTXHVWHG�V\VWHPLFDOO\�

��� 3HUIRUP� GDWD� TXDOLW\� PDQDJHPHQW�
EDVHG� RQ� WRWDO� VWDQGDUGL]DWLRQ�
LQIRUPDWLRQ�� WR� FRQWURO� WKH�
FRPSOHWHQHVV�RI �GDWD�VWDQGDUGL]DWLRQ��
LPSURYH� GDWD� UHOLDELOLW\�� DQG� LPSURYH�
WKH� UHVXOWV��'DWD�TXDOLW\�PDQDJHPHQW�
PXVW� EH� FDUULHG� RXW� EDVHG� RQ� WRWDO�
VWDQGDUG� LQIRUPDWLRQ� VR� DV� WR� FUHDWH�
VXVWDLQDEOH� TXDOLW\� PDQDJHPHQW�
LQFOXGLQJ� QRW� RQO\� LPSURYLQJ� SRVWDO�
GDWD�PDQDJHPHQW��EXW�DOVR�HOLPLQDWHV�

WKH�FDXVHV�RI � WKH�GHJUDGDWLRQ�RI � WKH�
TXDOLW\�RI �SUHYLRXV�GDWD��

�
�

�������&RQFOXVLRQ�
�
%DVHG� RQ� WKH� DUFKLWHFWXUH� YLVLRQ�� LQWHJUDWHG�
EXVLQHVV� DQG� GDWD� PRGHO� UHIHUHQFH� UHVXOWV�
WKDW� KDYH� EHHQ� GLVFXVVHG� LQ� ILQGLQJ� DQG�
GLVFXVVLRQ� VHFWLRQ�� WKH� FRQFOXVLRQV� REWDLQHG�
IURP� WKLV� UHVHDUFK� DUH� SURSRVHG� %XVLQHVV�
5HIHUHQFH�0RGHO��%50��DQG�'DWD�5HIHUHQFH�
0RGHO� �'50�� EDVHG� RQ� 6HUYLFH� 2ULHQWHG�
$UFKLWHFWXUH� IRU� 3URYLQFLDO�*RYHUQPHQW� FDQ�
EH� XVHG� DV� D� VWDQGDUG� IUDPHZRUN� LQ� WKH�
SUHSDUDWLRQ�RI �(�*RYHUQPHQW�DUFKLWHFWXUH�LQ�
SURYLQFLDO� JRYHUQPHQW� EDVHG� RQ�
,QWHURSHUDELOLW\� 	� ,QWHJUDWLRQ� $UFKLWHFWXUH�
0RGHOLQJ��
�
7R� FRPSOHPHQW� WKH� UHVXOWV� RI � UHVHDUFK� WKDW�
KDV�EHHQ�GRQH�� WKH�VXJJHVWLRQV�JLYHQ�VR�WKDW�
WKH� LQWHJUDWHG� EXVLQHVV� DQG� GDWD� PRGHO�
UHIHUHQFH� FDQ� EH� LPSOHPHQWHG� RSWLPDOO\��
DPRQJ� RWKHUV� LW� LV� QHFHVVDU\� IRU� WKH� UROH� RI �
PDQ\� SDUWLHV� IRU� WKH� UHDOL]DWLRQ� RI �
LQWHURSHUDELOLW\� DQG� LQWHJUDWLRQ� RI � DOO�
LQIRUPDWLRQ� V\VWHPV� ZLWKLQ� H�*RYHUQPHQW��
LQFOXGLQJ� QRQ�WHFKQLFDO� IDFWRUV� VXFK� DV�
VHFWRUDO� HJR� ZKLFK� DUH� WKH� PDLQ� LVVXHV� WKDW�
QHHG�WR�EH�DYRLGHG��*RYHUQPHQW� LQVWLWXWLRQV�
WDVN� LV� WR� VHUYH� WKH� SXEOLF� QHHGV� WR� EH�
LPSURYHG� VR� WKDW� DOO� SDUWLHV� PXVW� KDYH� D�
SDUDGLJP� WKDW� WKH�GDWD� WKH\� KDYH� LV� LQ�RUGHU�
WR� PHHW� WKH� QHHGV� RI � RWKHU� JRYHUQPHQW�
DJHQFLHV�DQG�WKH�HQWLUH�,QGRQHVLDQ�SHRSOH��VR�
WKH�TXDOLW\�RI �SXEOLF�VHUYLFHV�ZLOO�LQFUHDVH��
�
�

5HIHUHQFHV�
�
$KPDGMD\DGL��&�� ��������:RUNVKRS�6WDQGDULVDVL�

0HQXMX�,QWHURSHUDELOLWDV�H�*RYHUQPHQW��
&RQQROO\�� 7��� 	� %HJJ�� &�� �������� 'DWDEDVH�

6\VWHPV�� $� 3UDFWLFDO� $SSURDFK� WR� 'HVLJQ��
,PSOHPHQWDWLRQ�� DQG� 0DQDJHPHQW�� �WK�
(GLWLRQ��3HDUVRQ�(GXFDWLRQ��$PHULFD��

'�� &�� 0�� ,QLWLDWLYH� DQG� RWKHUV� XQGHILQHG��
��������'XEOLQ�&RUH�0HWDGDWD�(OHPHQW�6HW��
YHUVLRQ������3LWWVEXUJK��



7KH�$VLDQ�-RXUQDO�RI �7HFKQRORJ\�0DQDJHPHQW�9RO�����1R������������������
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'LVNRPLQIR�� �������� &HWDN� %LUX� 'HSDUWHPHQ�
.RPXQLNDVL� 	� ,QIRUPDWLND� WHQWDQJ� 6LVWHP�
$SOLNDVL� (�*RYHUQPHQW� %DJL� /HPEDJD�
3HPHULQWDK�'DHUDK��-DNDUWD��

)DOLK�� 6��� 	� %LQWRUR�� :�� �������� 5HYLWDOLVDVL�
$GPLQLVWUDVL� 1HJDUD�� 5HIRUPDVL� %LURNUDVL�
GDQ� (�*RYHUQDQFH�� <RJ\DNDUWD�� *UDKD�
,OPX��

*ROGNXKO�� *�� �������� 7KH� &KDOOHQJHV� RI �
,QWHURSHUDELOLW\� LQ� (�JRYHUQPHQW�� 7RZDUGV� D�
&RQFHSWXDO�5HILQHPHQW��7KH� ,QWHUQDWLRQDO�
&RQIHUHQFH� RQ� ,QIRUPDWLRQ� 6\VWHP�
�,&,6���3DULV�

+DVLEXDQ��=���$ULILQ���	�6DQWRVR��+��%����������
6WDQGDUGLVDVL� $SOLNDVL� (�*RYHUQPHQW�
XQWXN� ,QVWDQVL� 3HPHULQWDK�� 3URVLGLQJ�
.RQIHUHQVL�1DVLRQDO�7HNQRORJL�,QIRUPDVL�GDQ�
.RPXQLNDVL�,QGRQHVLD��,7%��%DQGXQJ�

,QGUDMLW�	�5LFKDUGXV��(����������(�*RYHUQPHQW�
LQ�$FWLRQ��$QGL�2IIVHW��<RJ\DNDUWD��

,QVWLWXWH� RI � (OHFWULFDO� DQG� (OHFWURQLFV�
(QJLQHHUV�� ������� ,(((� 6WDQGDUG�
&RPSXWHU� 'LFWLRQDU\�� $� &RPSLODWLRQ� RI �
,(((�6WDQGDUG�&RPSXWHU�*ORVVDULHV��1HZ�
<RUN��

,QVWUXNVL� 3UHVLGHQ� 5,� QRPRU� ��� ��������
.HELMDNDQ� GDQ� 6WUDWHJL� 1DVLRQDO�
3HQJHPEDQJDQ�H�*RYHUQPHQW��-DNDUWD��

0DQHV��$��7�� ��������:HE�6HUYLFHV��$�0DQDJHU·V�
*XLGH��$GGLVRQ�:HVOH\��%RVWRQ�86$�

3HUDWXUDQ� 0HQWHUL� 'DODP� 1HJHUL� 5HSXEOLN�
,QGRQHVLD� 1RPRU� ��� �������� 3HGRPDQ�
1RPHQNODWXU�3HUDQJNDW�'DHUDK�3URYLQVL�	�
'DHUDK� .DEXSDWHQ�.RWD� <DQJ�
0HODNVDQDNDQ� )XQJVL� 3HQXQMDQJ�
3HQ\HOHQJJDUDDQ� 8UXVDQ� 3HPHULQWDKDQ��
-DNDUWD��

3HUDWXUDQ� 3HPHULQWDK� 5HSXEOLN� ,QGRQHVLD�
1RPRU� ���� �������� 3HUDQJNDW� 'DHUDK��
-DNDUWD��

6HWLDZDQ�� $� 	� ,OPDQ�� %�� �������� 3HUHQFDQDDQ�
6WUDWHJLN�6LVWHP� ,QIRUPDVL�SDGD�3HUXVDKDDQ�
3HQHUELWDQ� GHQJDQ� 0HWRGH� :DUG� DQG�
3UHSSDUG�� 6WXGL� .DVXV� SDGD� 3HQHUELW�
5HND\DVD� 6DLQV� %DQGXQJ�� 6HNRODK� %LVQLV�
GDQ� 0DQDMHPHQ� ,7%�� 0DQDMHPHQ�
7HNQRORJL������������������%DQGXQJ��

6HWLDZDQ�� $� 	� <XOLDQWR�� (�� ��������
3HPRGHODQ�$UVLWHNWXU�6LVWHP�,QIRUPDVL�
3URILO�5LVLNR�0HQJJXQDNDQ�)UDPHZRUN�

72*$)�� ,$,,�� 6HPLQDU� 1DVLRQDO�
6LVWHP� ,QIRUPDVL� GDQ� 7HNQRORJL�
�6,6)27(.������������������3DGDQJ��

6DPXGUD�� :�� �������� .HELMDNDQ� 3XEOLN� 3URVHV�
GDQ�$QDOLVLV��-DNDUWD��

6FKROO�� +�-��� 	� .OLVFKHZVNL�� 5�� �������� (�
*RYHUQPHQW� ,QWHJUDWLRQ� DQG�
,QWHURSHUDELOLW\�� )UDPLQJ� WKH� 5HVHDUFK�
$JHQGD�� ,QWHUQDWLRQDO� -RXUQDO� RI � 3XEOLF�
$GPLQLVWUDWLRQ���������²����

6KHWK�� $�� 3�� �������� &KDQJLQJ� )RFXV� RQ�
,QWHURSHUDELOLW\�LQ�,QIRUPDWLRQ�6\VWHPV��)URP�
6\VWHPV�� 6\QWD[�� 6WUXFWXUH� WR� 6HPDQWLFV�
,QWHURSHUDWLQJ� *HRJUDSKLF� ,QIRUPDWLRQ�
6\VWHPV��.OXZHU��

6XOHKDW� 	� 7DLE�� �������� (�*RYHUQPHQW�
,QIRUPDWLRQ� 6\VWHPV� ,QWHURSHUDELOLW\�
LQ�'HYHORSLQJ�&RXQWULHV��7KH�&DVH�RI �
-RUGDQ�� -RXUQDO� RI � %XVLQHVV� DQG� 6RFLDO�
5HYLHZ�LQ�(PHUJLQJ�(FRQRPLHV��������������

8QGDQJ�8QGDQJ� QRPRU� ���� ��������
3HPHULQWDKDQ� 'DHUDK�� .HPHQWHULDQ�
6HNUHWDULDW�1HJDUD�5,��-DNDUWD��

8QGDQJ�8QGDQJ�5HSXEOLN� ,QGRQHVLD�1RPRU�
���� ��������.HWHUEXNDDQ� ,QIRUPDVL�3XEOLN��
.HPHQWHULDQ� 6HNUHWDULDW� 1HJDUD� 5,��
-DNDUWD��

:�&� :RUNLQJ� *URXS�� �������� :HE� 6HUYLFH�
$UFKLWHFWXUH�� KWWS���ZZZ�Z��RUJ�75��
ZV�DUFK���$FFHVVHG�RQ�������0DUFK�����

<DVHHQ�� 0XKDPPHG� 	� +XVDLQ�� 6\HG�� 1($�
7HDP�� �������� H�*RYHUQPHQW� 3URJUDP��
'DWD�5HIHUHQFH�0RGHO��6DXGL�$UDELD��
KWWS���ZZZ�RSHQJURXS�RUJ�VXEMHFWDUH
DV�HQWHUSULVH�WRJDI�� 72*$)�� �� WKH�
(QWHUSULVH� $UFKLWHFWXUH� VWDQGDUG� XVHG�
E\� WKH�ZRUOG·V� OHDGLQJ�RUJDQL]DWLRQV� WR�
LPSURYH� EXVLQHVV� HIILFLHQF\� �$FFHVVHG�
RQ�������-DQXDU\�����
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