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3ODQQLQJ� LV� GHILQHG� DV� DUUDQJHG� WKLQNV� RI� D� SURMHFW� GXULQJ� PDLQ� JRDO� GHILQHG� DQG� HYDOXDWLRQ� RI�DOWHUQDWLYHV� WR�PDNH� WKH�ILQDO�GHFLVLRQV>7�O�F�������@��3ODQQLQJ�ZRUNV�FRQVLVWV�RI�VHYHUDO�DFWLYLWLHV�VXFK�DV�JRDO�GHILQLWLRQ��GDWD�FROOHFWLRQ��DOWHUQDWLYH�SODQ�SURGXFWLRQ��VRFLR�HFRQRPLF�DQDO\VLV�RI�SODQV�DQG�VHOHFWLRQ�RI�WKH�PXVW�VXLWDEOH�SODQ>%DODEDQ������@�
3KDVHV� GXULQJ� SODQQLQJ� RI� ODQG� FRQVROLGDWLRQ� SURMHFWV� DUH� GHWHUPLQHG� DV� H[DPLQDWLRQ� RI� H[LVWLQJ�VLWXDWLRQ��SUREOHP�GHILQLWLRQ��DOWHUQDWLYH�SODQV VXJJHVWLRQ��HYDOXDWLRQ�DQG�DSSOLFDWLRQ�RI�SODQV��$W�WKH�ILUVW� SKDVH� RI� SODQQLQJ� SURFHVV�� H[LVWLQJ� VLWXDWLRQ� LV� GHILQHG� E\� HYDOXDWLRQ� RI� DJULFXOWXUH�� QDWXUH��ODQGVFDSH�� UHFUHDWLRQ� DQG� HWF�� DQG� QHFHVVDU\� DQDO\VHV� DUH� PDGH�� :LWK� *HRJUDSKLFDO� ,QIRUPDWLRQ�6\VWHP�DQG�RU� WKH� RWKHU�PDSSLQJ�PHWKRGV�� FRQIOLFWV� EHWZHHQ� � GLIIHUHQW� VHFWRUV� DUH� GHWHUPLQHG� DQG�DOWHUQDWLYH�SODQV�DUH�GHYHORSHG>+X\OHQEURHN������@�
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����������0HWKRG
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,Q� RUGHU� WR� HVWDEOLVK� UHODWLRQVKLS� EHWZHHQ� GDWD� DQG� PDNH� DQDO\VHV� DQG� LQTXLULHV� HDVLHU�� GLIIHUHQW�FRYHUDJHV� KDYH� EHHQ� FUHDWHG� IRU� HDFK� JUDSKLFDO� GDWD�� 1RQ�JUDSKLFDO� GDWD� LQ� V\VWHP LV� DV� IROORZV��SURMHFW� LQIRUPDWLRQ� GDWD�� YLOODJH� LQIRUPDWLRQ� GDWD�� RZQHUVKLS� GDWD�� GDWD� RQ� LUULJDWLRQ�� GUDLQDJH� DQG�URDG�QHWZRUN�DQG�ODQG�XVH�GDWD��7KLV�GDWD�LV�FKDUDFWHUL]HG�DV�FKDUDFWHU��LQWHJHU��UHHO�QXPEHU�DQG�GDWD��,QIR�WDEOHV�ZHUH�DOVR�FUHDWHG�IRU�KDYLQJ�UHODWLRQVKLS�EHWZHHQ�QXPHULFDO�DQG�DOSKD�QXPHULFDO�GDWD��DQG�LWV�DQDO\VHV�DQG�TXHULHV��
6LQFH�SURMHFW�DUHD�FRYHUV�YLOODJHV�PRUH�WKDQ��YLOODJH�LQIRUPDWLRQ�WDEOHV�ZKLFK�LGHQWLI\�YLOODJHV�KDYH�EHHQ� FUHDWHG� LQ� ODQG� FRQVROLGDWLRQ� SURMHFWV� RQ� EDVLQ� OHYHO� &DGDVWUDO� PDSV� DQG� UHODWHG� WLWOH�GHHG�LQIRUPDWLRQ�DUH�RQH�RI� WKH�PRVW� LPSRUWDQW�SDUW�RI� LQIRUPDWLRQ�V\VWHP�DW�ODQG�FRQVROLGDWLRQ�SURMHFWV�FRQVLGHULQJ� VRIWZDUHV� ZKLFK� ZHUH� GHYHORSHG� IRU� ODQG� FRQVROLGDWLRQ� ZRUNV� DQG� &DGDVWUDO� *HQHUDO�'LUHFWRUDWH¶V�VWDQGDUGV��RZQHUVKLS�LQIR�WDEOH�KDV�EHHQ�FUHDWHG��,UULJDWLRQ�QHWZRUN�LQIRUPDWLRQ�VXFK�DV�FDQDO� QDPH��ZDWHU� OHYHO��ZLGWK�� OLQLQJ�� FDSDFLW\� DQG�GLVFKDUJH� KDV� EHHQ�GHWHUPLQHG�E\� FRQVLGHULQJ�6WDWH�+\GUDXOLF�:RUNV�'6ø��FULWHULD�DQG�DWWULEXWH�WDEOH�KDV�EHHQ�FUHDWHG��6DPH SURFHVVHV�KDYH�EHHQ�IROORZHG�LQ�HVWDEOLVKLQJ��URDG�DQG�GUDLQDJH�DWWULEXWH�WDEOHV��
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$OO�LQIRUPDWLRQ�LQ�V\VWHP�KDV�EHHQ�FODVVLILHG�DFFRUGLQJ�WR�REWDLQLQJ�PHWKRGV�RI�GDWD��GDWD�W\SH��GDWD�WUDQVIHU�PHWKRG�RI�V\VWHP��DWWULEXWHV�QXPHULFDO��DOSKD�QXPHULFDO�DQG�JUDSKLFDO���XVH�IUHTXHQF\��XVHU�OHYHO�DQG�GDWD�RUJDQL]DWLRQ�PHWKRG��6RPH�GDWD�ZKLFK�DUH�XVHG�LQ�PRGHO�FDQ�EH�REWDLQHG�IURP�ILHOG�VXUYH\�� VRPH� GDWD� FDQ� EH� REWDLQHG� IURP� H[LVWLQJ� VWXGLHV� ZKLFK�ZHUH� FDUULHG� RXW� E\� SXEOLF� DQG�RU�SULYDWH�DJHQFLHV��
,Q�RUGHU�WR�HYDOXDWH�WKH�GDWD�LQ�*,6�EDVHG�HQYLURQPHQW��GDWD�PXVW�EH�WUDQVIHUUHG�WR�FRPSXWHU��7UDQVIHU�FDQ�EH�GRQH�E\�PDQXDOO\�RU�DXWRPDWLFDOO\��$OO�LQIRUPDWLRQ�KDV�EHHQ�VWRUHG�DV�GLIIHUHQW�FRYHUDJHV�WR�FDUU\�RXW�LQGHSHQGHQW�GDWD�LQTXLULHV�IURP�HDFK�RWKHU��(DFK�FRYHUDJH�DOORZV�VSHFLILF�GDWD�SURFHVVLQJ�LQ�*,6�EDVHG�HQYLURQPHQW�VR�WKDW�SRVVLEOH�FRPSOLFDWLRQV�ZLOO�EH�SUHYHQWHG��
,Q�ODQG�FRQVROLGDWLRQ�ZRUNV��VRPH�LQIRUPDWLRQ�DUH�IUHTXHQWO\�XVHG�DQG�VRPH�DUH�QRW��)UHTXHQWO\�XVHG�LQIRUPDWLRQ�PXVW� EH� UHDGLO\� DFFHVVLEOH� WR� WKH� XVHU� LQ� LQIRUPDWLRQ� V\VWHP��$Q� DOJRULWKP� KDV� � EHHQ�FUHDWHG�WR�PDNH�DFFHVVLEOH�WKH�LQTXLU\�UHVXOWV�WR�WKH�XVHU��
���� 2UJDQL]DWLRQ�RI�3ODQQLQJ�'DWD�
,QIRUPDWLRQ�V\VWHP�KDV�EHHQ�GHVLJQHG�WR�DOORZ�GDWD�WUDQVIHU�DPRQJ�GLIIHUHQW LQIRUPDWLRQ�V\VWHPV��,Q�RUGHU� WR�DFKLHYH�DSSURSULDWH�GDWD� WUDQVIHU�SURFHVV�� VRPH�VWDQGDUGV�PXVW�EH�IROORZHG�LQ�HVWDEOLVKLQJ�LQIRUPDWLRQ� V\VWHPV�� &UHDWHG� PRGHO� LV� DEOH� WR� UHDG� GDWD� IURP� � $UF�,QIR� VRIWZDUH�� G[I� IRUPDW� DQG�$UF9LHZ�6KDSH�IRUPDW�WR�VWRUH�WKHP�HDVLO\��
���� (VWDEOLVKPHQW�5HODWLRQVKLS�%HWZHHQ�'DWD�
$IWHU� GHWHUPLQDWLRQ� RI� FRYHUDJHV� DQG� LQIR� WDEOHV� LQ� LQIRUPDWLRQ� V\VWHP�� UHODWLRQVKLS� EHWZHHQ�FRYHUDJHV�DQG�LQIR�WDEOHV�KDYH�EHHQ�HVWDEOLVKHG��7KXV��ZKHQ�WKH�XVHU�ZRUNV�RQ�DQ\�FRYHUDJH�RU�DQ\�LQIR�WDEOH��KH�VKH�FDQ�PDNH�DQDO\VHV�DQG�LQTXLULHV�IURP�FRYHUDJH�RU�LQIR�WDEOHV�VR�WKDW�HYDOXDWLRQ�IRU�SODQQLQJ� ZRUNV� FDQ� EH� HDVLO\� FDUULHG� RXW� DQG� SODQQLQJ� LQIRUPDWLRQ� FDQ� EH� UHDG\� WR� XVH�� 7KRVH�LQIRUPDWLRQ�EHFRPH�EDVH�GDWD�IRU�ODQG�FRQVROLGDWLRQ�ZRUNV�
)LJXUH� �� VKRZV� WKH� UHODWLRQVKLS� EHWZHHQ� FDGDVWUH� FRYHUDJH� DQG� RZQHUVKLS� GDWD� LQIR� WDEOH��:KHQ�VHOHFWLQJ�SDUFHO�1R����IURP�FDGDVWUH�FRYHUDJH��SDUFHO�RZQHUVKLS�LQIRUPDWLRQ�FDQ�EH�REWDLQHG�E\�WKH�KHOS�RI�DWWULEXWH�WDEOH�IRU�FDGDVWUH�FRYHUDJH��
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2ZQHUVKLS�GDWD�LQIR�WDEOH
DWLRQDO�6\PSRVLXP�RQ�*,6��6HSWHPEHU��������������,VWDQEXO�785.(<

)LJXUH����7KH�5HODWLRQVKLS�%HWZHHQ�&DGDVWUH�&RYHUDJH�DQG�2ZQHUVKLS�'DWD�,QIR�7DEOH
3ODQQLQJ�$QDO\VHV

� WUDQVIHUULQJ�DOO�SODQQLQJ�GDWD� WR� LQIRUPDWLRQ�V\VWHP�DQG�HVWDEOLVKLQJ� WKH�UHODWLRQVKLS�EHWZHHQ�UHTXLUHG�DQDO\VLV�FDQ�EH�FDUULHG�RXW�E\�WKH�KHOS�RI�QHZO\�SURYLGHG�GDWD��$QDO\VLV�FDQ�EH�GRQH�DW�H�OHYHO�RU�DW�YLOODJH�JURXS�RU�EDVLQ�OHYHO��
�DQDO\VHV�DUH�DV�IROORZV�

x 2ZQHUVKLS�$QDO\VLVx ,UULJDWLRQ�6\VWHP�$QDO\VLVx 'UDLQDJH�6\VWHP�$QDO\VLVx 5RDG�6\VWHP�$QDO\VLVx 6HWWOHPHQW�$UHD�$QDO\VLVx 2WKHU
HU�WR�PDNH�DQDO\VLV��FRYHUDJHV�DQG�DWWULEXWH�WDEOHV�KDYH�EHHQ�UHODWHG�ZLWK�HDFK�RWKHU�GHSHQGLQJ�QVKLS� DQG� UHODWHG� IORZFKDUWV� KDYH� EHHQ� FUHDWHG�� )RU� H[DPSOH�� ILJXUH� �� VKRZV� IORZFKDUWV� IRU�UVKLS� DQDO\VLV��9DULRXV� DQDO\VLV� FDQ�EH�GRQH�E\�XVLQJ�RQO\�FDGDVWUH� FRYHUDJH�DQG� LWV�DWWULEXWH��7KHVH�DQDO\VLV�DUH��WRWDO�SDUFHO�QXPEHU�LQ�SURMHFW�DUHD��SDUFHO�GLVWULEXWLRQ�SDWWHUQ��WRWDO�SDUFHO�HU�LQ�HDFK�YLOODJH��HWF��
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5HODWH2ZQHUVKLS�GDWDLQIR�WDEOH

x 7RWDO�SDUFHO�QXPEHUx 9LOODJH�SDUFHO�QXPEHUx 3DUFHO�SDWWHUQx 9LOODJH3DUFHO�SDWWHUQ
&DGD

VWUH�$
WWULEX

WH�WDE
OH

&DGDV
WUH�&R

YHUDJH
x $UHD�&RQWUROx �0DS�DUHD�DQG�&DGDVWUH�$UHDx $YHUDJH�IDUP�QXPEHUx $YHUDJH�IDUPVL]Hx $YHU��SDUFHO��QXPEHU)RU�HDFK�IDUPx 6KDUHG�SDUFHO�XVHx 3DVWXUH��JRYHUQPHQWDO$UHD��RWKHUV

$OO�3URMHFW
6HSDUDWH9LOODJH

x 'LVWDQFH�RI�SDUFHOVWR�IDUP�FHQWHU
2YHUOD\9LOODJH�6HWWOHP�&RYHUDJH

5HODWH2ZQHUVKLS�GDWD,QIR�7DEOH
,QWHUVHFWLRQ9LOODJH�%RUGHU&RYHUDJH

)LJXUH����)ORZFKDUWV�IRU�2ZQHUVKLS�$QDO\VLV
$QRWKHU H[DPSOH�DERXW�ODQG�XVH�SDWWHUQ�ZDV�JLYHQ�LQ�)LJXUH����,Q�WKLV�DQDO\VLV��ODQG�XVH�SDWWHUQ�DQG�UXUDO�ODQGVFDSH�VWUXFWXUH�FDQ�EH�GHWHUPLQHG�E\�UHODWLQJ�ODQG�XVH�FRYHUDJH�DQG�LQIR�WDEOH�DQG�ODQG�XVH�SDWWHUQ�IRU�YLOODJHV�DQG�SDUFHOV�FDQ�EH�DQDO\]HG�E\�LQWHJUDWLQJ�VRPH�FRYHUDJH�ZLWK�FDGDVWUDO�FRYHUDJH�

/DQG�8VH�$WWULEXWH�WDEOH/DQG�XVH�FRYHUDJH

5HODWH/DQG�XVHGDWD�LQIR�WDEOH
x 2Q�WKH�SURMHFW�DUHD/DQG�XVH��SODQW�SDWWHUQx 5XUDO�ODQGVFDSH�VWUXFWXUH
x /DQG�XVH�SODQW�SDWWHUQIRU�YLOODJH�DQG��SDUFHOV8QLRQ&DGDVWUH &RYHUDJH

)LJXUH����)ORZFKDUW�$QDO\VLV�RI�/DQG�8VH�6LWXDWLRQ
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���� ,QIRUPDWLRQ�6\VWHP�)ORZFKDUWV
$IWHU�GHWHUPLQDWLRQ�RI� DOO� JUDSKLFDO� DQG�QRQ�JUDSKLFDO� LQIRUPDWLRQ�� WKHLU� UHODWLRQVKLSV� DQG� UHTXLUHG�DQDO\VHV��GHWDLOHG�V\VWHP�IORZFKDUWV�KDYH�EHHQ�FUHDWHG�WR�PDNH�SURJUDPPLQJ�IRU�ODQG�FRQVROLGDWLRQ�LQIRUPDWLRQ�V\VWHP��$�JHQHUDO�IORZFKDUW�IRU�PDLQ�LQIRUPDWLRQ�V\VWHP�ZDV�JLYHQ�LQ�)LJXUH����8VHU�ZLOO�ILUVWO\�FKRRVH�SURMHFW�KHUHZLWK��6\VWHP�DOORZV�WR�VWXG\�RQ�PRUH�WKDQ�RQH�SURMHFW��)ORZFKDUWV�RI�RWKHU�FRPSRQHQWV�KDYH�EHHQ�FUHDWHG�GHSHQGLQJ�RQ�FODVVLFDO�DSSOLFDWLRQV�DQG�VWDQGDUGV�DQG�FULWHULD�RI�UHODWHG�LQVWLWXWLRQV��
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�3URMHFW�'DWD

2ZQHUVKLS�'DWD
7RSRJUDSKLF�'DWD

6RLO�0DSV
9LOODJ�6HWWOHPHQW�'DWD

5RDG�6\VWHP
,UULJDWLRQ�6\VWHP
'UDLQDJH�6\VWHP

([LW

/DQG�8VH�'DWD

)LJXUH����0DLQ�,QIRUPDWLRQ�6\VWHP�)ORZFKDUW
�� 5(&200(1'$7,216
,Q�WKLV�VWXG\��,W�LV�DLPHG�WR�GHYHORS�DQ�LQIRUPDWLRQ�V\VWHP�IRU�SODQQLQJ�RI�ODQG�FRQVROLGDWLRQ�ZRUNV�DQG�WR�DQDO\]H�SODQQLQJ�GDWD��$Q�LQIRUPDWLRQ�V\VWHP�PRGHO�KDV�EHHQ�FUHDWHG�E\�*,6��0RGHO�VR�FDOOHG�$5723�DOORZV�WR�RUJDQL]H��UHODWH��DQG�HYDOXDWH�GDWD�WKURXJK *,6�IHDWXUHV��,Q�GHYHORSLQJ�PRGHO��WKH�SKDVHV� ZKLFK� DUH� WDNHQ� LQWR� FRQVLGHUDWLRQ� LQ� VWXGLHV� RI� *HQHUDO� 'LUHFWRUDWH� RI� 5XUDO� $IIDLUV� DQG�*HQHUDO�'LUHFWRUDWH�RI�6RLO�5HIRUP�KDYH�EHHQ�IROORZHG�ZKHQ�PRGHO�ZLOO�EH�SXW�LQWR��SUDFWLFH��ODQG�FRQVROLGDWLRQ�SURMHFWV�ZLOO�EH�SUHSDUHG�LQ�EDVLQ�OHYHO�RU�YLOODJH�JURXSV�OHYHO��
:LWK�WKLV�V\VWHP�
x 3ODQQLQJ�VWXGLHV�RI�ODQG�FRQVROLGDWLRQ�SURMHFWV�ZLOO�EH�H[WHQGHG�WR�ODUJH�DUHDV�x /DQG�FRQVROLGDWLRQ�ZLOO�EH�HTXLWDEOH�LQ�ILHOG�OHYHO�x )LHOG�FRQGLWLRQV�ZLOO�EH�UHDGLO\�HYDOXDWHG LQ�SODQQLQJ��SURMHFW�HIILFLHQF\�ZLOO�EH�LQFUHDVHG��x 8VH�RI�WHFKQRORJ\�ZLOO�EH�LQFUHDVHG��ILHOG�VXUYH\V�DQG�FRQWUROV�ZLOO�EH�HDVLHU��
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x 3URMHFWV� FDQ� EH� SUHSDUHG� E\� SULYDWH� ILUPV�RU� HQJLQHHULQJ� RIILFHV�� DQG�SURMHFW� RSHUDWLRQ�ZLOO� EH�IDVWHU�x 6\VWHP� ZLOO� HIILFLHQF\� KHOS� SODQQHUV� LQ� ODQG� FRQVROLGDWLRQ� SURMHFWV�� ,W� ZLOO� DOVR� SURYLGH�FODVVLILFDWLRQ�DQG�DQDO\VLV�RI�ODUJH�YROXPH�RI�GDWD�DFFRUGLQJ�WR�SODQQHUV��x /DQG�FRQVROLGDWLRQ�ZRUNV�FDQ�EH�LQFOXGHG�LQWR�UXUDO�DUHD�SODQQLQJ�x %DVLQ�LQIRUPDWLRQ�V\VWHP�ZLOO�EH�FUHDWHG�VR�ILQDO�LQIRUPDWLRQ�UHTXLUHPHQWV�RI�LQVWLWXWLRQV�FDQ�EH�PHW��
7KH� XQLTXH� QHJDWLYH� DVSHFW� RI� WKH� V\VWHP� LV�QHFHVVLW\� WR�XVH�$UF�,QIR�*,6�SURJUDP��+RZHYHU�� LI� D�FHQWHU�LV�HVWDEOLVKHG�DQG�VHUYHG�WR�GLIIHUHQW�UHJLRQ�E\�RQ�OLQH�V\VWHP��V\VWHP�FDQ�EH�XVHG�LQ�YHU\�ZLGH�UDQJH�RI�DUHD��HIILFLHQF\�FDQ�EH�LPSURYHG�DQG�FRVW�FDQ�EH�UHGXFHG��
0RGHO�LV�VXLWDEOH�WR�EH�HQODUJHG��$Q\�GHILFLHQFLHV�LQ�WKH�PRGHO�GXULQJ�DSSOLFDWLRQ�FDQ�EH�HOLPLQDWHG�E\�GHYHORSHG�VRIWZDUHV�DQG���LQWHUYHQWLRQV���:KHQ�FDGDVWUDO�UHQHZDO�VWXGLHV�DUH�ILQLVKHG�DQG�FDGDVWUDO�ZRUNV� DUH� GRQH� E\� FRPSXWHUV�� DQG� WRSRJUDSKLFDO� PDSV� DQG� '(0V� DUH� WUDQVIHUUHG� LQWR� GLJLWDO�HQYLURQPHQW��VRLO�PDSSLQJ�ZRUNV�DUH�ILQLVKHG�RQWR�FRQYHUWHG�LQWR�GLJLWDO�HQYLURQPHQW��GDWD�WUDQVIHU�WR�V\VWHP�ZLOO�EH�PXFK�PRUH�HDVLHU�DQG�IDVWHU��

5()(5(1&(6
$UÕFÕ��ø���$��.RUXNoX��/DQG�&RQVROLGDWLRQ�LQ�:HVW�*HUPDQ\���8OXGD÷�8QLYHUVLW\�3UHVV��9ROXPH����%XUVD��SS���������������%DODEDQ�� $�� ,UULJDWLRQ� 6RXUFHV� 3ODQQLQJ�� $QNDUD� 8QLYHUVLW\�� $JULFXOWXUDO� )DFXOW\� 3UHVV� 1R�� �����&RXUVH�%RRN�1R�������$QNDUD��SS����������������'DQJHUPRQG��-�� 7KH�2UJDQL]DWLRQDO� ,PSDFW�2I�*LV�7HFKQRORJ\��$UF�1HZV��6XPPHU�������9RO����1R���5HGODQGV��&DOLIRUQLD�3�������������'XQJNDU��'���6��3HQMRU��*LV�$SSOLFDWLRQ�)RU�/DQG�8VH�3ODQQLQJ�,Q�%KXWDQ�����7KH�(VUL�(XURSHDQ�8VHUV�&RQIHUHQFH����VHPS��RFW�������&RSHQKDJHQ��'HQPDUN��������+X\OHQEURHFN�� 9�� 7KH� 5ROH� 2I� 7KH� (YDOXDWLRQ� ,Q� 7KH� 3ODQQLQJ� 3URFHVV� 2I� /DQG� &RQVROLGDWLRQ�3URMHFWV�,Q�%HOJLXP��,QWHUQDWLRQDO�$JULFXOWXUH�DQG�5XUDO�'HYHORSPHQW�&RQJUHVV��6RLO�5HIRUP�*HQHUDO�'LUHFWRUDWH��$QNDUD��S����������������6OHHNLQJ��,�$�:���$SSOLFDWLRQ��2I��*HRJUDSKLF��,QIRUPDWLRQ��6\VWHPV���*LV���7R�7KH�3UHSDUDWLRQ��2I�/DQG�'HYHORSPHQWV�3URMHFWV�,Q��7KH��1HWKHUODQGV��,QWHUQDWLRQDO�$JULFXOWXUH�DQG�5XUDO�'HYHORSPHQW�&RQJUHVV��6RLO�5HIRUP�*HQHUDO�'LUHFWRUDWH���$QNDUD��S����������������6WDUN�� $���)RUVFKXQJVYRKDEHQ� 3ODQXQJVLQIRUPDWLRQVV\VWHP� )OXUEHUHLQLJXQJ�� ,Q�� *HR�,QIRUPDWLN� ±$QZHQGXQJHQ�� (UIDKUXQJHQ�� 7HQGHQ]HQ�%HLWUDHJH� =XP� ,QWHUQDWLRQDOHQ�$QZHQGHUIRUXP� �����*HR�,QIRUPDWLRQVV\VWHPH� 8QG� 8PZHOWLQIRUPDWLN�� 'XLVEXUJ�� ���� %LV� ����������� +UVJ��� 0�6FKLOFKHU��6LHPHQV�1L[GRUI�,QIRUPDWLRQVV\VWHPH�$J��%HUOLQ�8QG�0�QFKHQ�3���������������7�O�F���.�� ,UULJDWLRQ�6RXUFHV�3ODQQLQJ��dXNXURYD�8QLYHUVLW\��$JULFXOWXUDO�)DFXOW\�3UHVV�1R �������&RXUVH�%RRN�1R �����$GDQD��7XUNH\��������


