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6HFWLRQ������
,QWURGXFWLRQ��

�� (GXFDWLRQ� LQ� ,QGLD� KDV� EHHQ� ZLWQHVVLQJ� PDMRU� FKDQJHV� ERWK�
DFDGHPLF�DQG�DGPLQLVWUDWLYH�� �(YHQ�RQ�WKH�ILQDQFLDO�VLGH��H[SHQGLWXUH�RQ�
HGXFDWLRQ� KDV� JURZQ� UDSLGO\�� � 1HZ� FRXUVHV� KDYH� PXOWLSOLHG�� � %HVLGHV�
IRUPDO�HGXFDWLRQ��RWKHU�V\VWHPV�OLNH�KRPH�VWXG\��RSHQ�GLVWDQFH�OHDUQLQJ��
FRUUHVSRQGHQFH� FRXUVH�� HWF��� KDYH� UHFHLYHG� ZLGHU� DFFHSWDQFH�� � 1HZ�
FXUULFXODU�DSSURDFKHV��HVSHFLDOO\�DW�WKH�VFKRRO�OHYHO��KDYH�JDLQHG�FXUUHQF\���
7KH 6DUYD�6KLNVKD�$EKL\DQ�KDV�LQWURGXFHG�QHZ�GLPHQVLRQV�WR�HQUROPHQW��
UHWHQWLRQ�� HYDOXDWLRQ� DQG� SURJUHVVLRQ�� � (GXFDWLRQDO� DGPLQLVWUDWLRQ� DW� DOO�
OHYHOV� KDV� XQGHUJRQH� VXEVWDQWLYH� FKDQJHV�� � 7KHVH� DQG� RWKHU� FKDQJHV�
KDYH� KDG� VXEVWDQWLDO� LPSOLFDWLRQV� IRU� HGXFDWLRQDO� SODQQLQJ� DQG� SROLF\��
HGXFDWLRQDO� DGPLQLVWUDWLRQ�� UHVHDUFK� DQG� VWXGLHV�� DQG�� VSHHG\�
GLVVHPLQDWLRQ�RI�FRUUHFW�LQIRUPDWLRQ��
��� 7KH� QHHG� RI� D� VRXQG� DQG� UHOLDEOH� VWDWLVWLFDO� GDWDEDVH� DQG�
LQIRUPDWLRQ� EDVH� KDV� FRPH� WR� EH� LQFUHDVLQJO\� VWUHVVHG�� � 9DULRXV� HIIRUWV�
PDGH� LQ� WKH� SDVW� LQ� WKLV� UHJDUG� KDYH� EHHQ� HLWKHU� IUDJPHQWHG� RU�
LQHIIHFWLYH���7KH�IHOW�QHHG�KDV�EHHQ�IRU�JLYLQJ�D�KROLVWLF�DWWHQWLRQ�WR�DOO�WKH�
VHJPHQWV�LQ�WKH�+XPDQ�5HVRXUFH�'HYHORSPHQW�VHFWRU��
��� ,Q� YLHZ� RI� WKH� VWULGHQW� JURZWK� LQ� RWKHU� VHFWRUV� OLNH� 0HGLFDO�
(GXFDWLRQ�� $JULFXOWXUDO� (GXFDWLRQ� DQG�� /HJDO� 6WXGLHV�� LW� KDV� EHFRPH�
LPSRUWDQW�WR�IROORZ�WKH�FRKRUWV�LQ�WKHP�DOVR��
�
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�� 3UHVVXUH�KDV�EHHQ�PRXQWLQJ�WR�FRYHU�WKUHH�RWKHU�DUHDV� LQ�D�PRUH�
RUJDQLVHG� PDQQHU� ±� SUH�VFKRRO� HGXFDWLRQ�� DGXOW� OLWHUDF\� DQG��
XQUHFRJQLVHG�XQUHJLVWHUHG�LQVWLWXWLRQV��
��� $QG�� PRVW� RI� DOO�� WKHUH� KDV� EHHQ� D� FODPRXU� IRU� DGRSWLRQ� RI� WKH�
WHFKQRORJLFDO�DGYDQFHPHQWV�LQ�FRPPXQLFDWLRQV�WR�PRGHUQLVH�DQG�UHYDPS�
WKH V\VWHP�RI�FROOHFWLRQ�RI�HGXFDWLRQDO�VWDWLVWLFV��
��� ,Q� WKLV� EDFNGURS�� WKH� 0LQLVWU\� RI� +XPDQ� 5HVRXUFH� 'HYHORSPHQW�
�0+5'��FRQVWLWXWHG�WKLV�5HYLHZ�&RPPLWWHH�WR�JR�LQWR�WKLV�PDWWHU�LQ�GHWDLO�
DQG�PDNH�UHFRPPHQGDWLRQV�� �7KH�FRPSRVLWLRQ�RI� WKH�&RPPLWWHH�DQG� LWV�
7HUPV� RI� 5HIHUHQFH� DUH� VHW� RXW� LQ� WKH� FRS\� RI� WKH� 0+5'¶V� 1RWLILFDWLRQ�
DWWDFKHG�DV�$QQH[����
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6HFWLRQ������

3URFHGXUH�$GRSWHG��

��� 7KH� SURFHGXUH� DGRSWHG� EHJDQ� ZLWK� D� GLVFXVVLRQ� RI� WKH� 7HUPV� RI�
5HIHUHQFHV� LQ� IXOO� &RPPLWWHH� PHHWLQJV� WR� LGHQWLI\� WKH� LVVXHV� IRU�
FRQVLGHUDWLRQ���7KHUHDIWHU��WKH�VXEMHFW�ZDV�GLVFXVVHG�WR�VHWWOH�WKH�RYHUDOO�
FRQWRXUV�ZLWKLQ�ZKLFK�LVVXHV�KDG�WR�EH�VHWWOHG��
�
�� +DYLQJ�WDNHQ�WKH�EDVLF�SRVLWLRQV�RQ�RYHUDOO�PDWWHUV���WKH�ZRUN�GRQH�
E\ HDUOLHU�&RPPLWWHHV� �DQG�� WKH�DFWLRQ� WDNHQ�RQ�WKHLU� UHFRPPHQGDWLRQV��
ZDV�UHYLHZHG�VR�DV�WR�DYRLG�LVVXHV�DOUHDG\�DGHTXDWHO\�FRYHUHG��
�
�� ,W�ZDV�GHFLGHG� WR� VHW� XS� IRXU� 6HJPHQWDO�6XE�&RPPLWWHHV� WR� WDNH�
XS� LQWHQVLYH� FRQVLGHUDWLRQ� RI� WKH� UHOHYDQW� LVVXHV�� � $OWKRXJK� WKH� RSLQLRQ�
ZDV� GLYLGHG� RQ�ZKHWKHU� WKHUH� VKRXOG�EH� µIXQFWLRQDO¶� RU� µVHJPHQWDO¶� 6XE�
&RPPLWWHHV�� WKH�&RPPLWWHH�ZDV�PRUH� LQFOLQHG�PRUH� WRZDUGV�6HJPHQWDO�
6XE�&RPPLWWHHV���7KH�6XE�&RPPLWWHHV�ZHUH�UHTXLUHG�WR�GHFLGH�RQ�GHWDLOV�
VXEMHFW WR�WKH�PDMRU�JXLGHOLQHV�SURYLGHG�E\�WKH�PDLQ�&RPPLWWHH���%HVLGHV�
LQFOXVLRQ� RI� 0HPEHUV� RI� WKH� PDLQ� &RPPLWWHH� ZLWK� UHIHUHQFH� WR� WKHLU�
µVHJPHQWDO� LQWHUHVWV¶�� WKH� FRPSRVLWLRQ� RI� WKH� 6XE�&RPPLWWHHV� DOVR�
SURYLGHG�IRU�LQFOXVLRQ�RI�µH[SHUWV¶�WR�DVVLVW�LQ�WKHLU�GHOLEHUDWLRQV�HLWKHU�IRU�
VHOHFWHG�VHVVLRQV�RU�IRU�ZKROH�SHULRGV��
��� )RXU�VXFK�6HJPHQWDO�6XE�&RPPLWWHHV�ZHUH�VHW�XS���
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�L��� 6XE�&RPPLWWHH�RQ�6FKRRO�(GXFDWLRQ��� �LL��� 6XE�&RPPLWWHH�RQ�+LJKHU�(GXFDWLRQ��� �LLL��� 6XE�&RPPLWWHH�RQ�7HFKQRORJ\�DQG�7UDLQLQJ��� �LY��� 6XE�&RPPLWWHH�RQ�/HJLVODWLRQ�DQG�)XQGLQJ���

�� 5HFRJQLVLQJ�WKH�SRVLWLRQ�WKDW�µ(GXFDWLRQ¶�ZDV�D�VXEMHFW�OLVWHG�LQ�WKH�
µ&RQFXUUHQW�/LVW¶�XQGHU�WKH�&RQVWLWXWLRQ�RI�,QGLD�DQG��EHDULQJ�LQ�PLQG�WKH�
IDFW WKDW�HGXFDWLRQDO� VWDWLVWLFV�ZHUH� FRPSLOHG�SULPDULO\� IRU� WKH�EHQHILW�RI�
6WDWH�*RYWV��DQG�RWKHU�2UJDQLVDWLRQV�ZKR�RSHUDWHG�WKH�HGXFDWLRQ�V\VWHP�
LQ WKH�FRXQWU\��LW�ZDV�GHFLGHG�WR�FRQVXOW�WKHP���,Q�WKLV�FRQQHFWLRQ��LW�ZDV�
GHFLGHG�WR�VHHN�ZULWWHQ�UHVSRQVHV�WR�RSHQ�HQGHG�TXHVWLRQV�UDWKHU�WKDQ�WR�
LVVXH�D�VWULFWO\�VWUXFWXUHG�TXHVWLRQQDLUH���7KH�&RPPLWWHH�DOVR�GLYLGHG�LWVHOI�
LQWR GLIIHUHQW� JURXSV� IRU� KROGLQJ� IROORZ�XS� LQWHUDFWLYH� VHVVLRQV� ZLWK�
UHJLRQDO� JURXSV� RI� 6WDWHV�87V�� � 7KH� UHFRPPHQGDWLRQV� RI� WKHVH� UHJLRQDO�
PHHWLQJV� �3OHDVH� VHH�$QQH[�� LQ 9RO�� ,,� SURYLGHG� YDOXDEOH� LQSXWV� IRU�
WKH ILQDO�DQDO\VLV�E\�WKH�&RPPLWWHH��
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6HFWLRQ������
3UHVHQWDWLRQV�0DGH��

�� 7KH�V\VWHP�RI�FROOHFWLRQ��FRPSLODWLRQ�DQG�SXEOLFDWLRQ�RI�(GXFDWLRQDO�
6WDWLVWLFV�KDV�HYROYHG�RYHU�D�YHU\�ORQJ�SHULRG���,W�PD\�QRW�EH�DSSURSULDWH�
IRU DQ\�&RPPLWWHH�WR�UHYLHZ�LW�RQ�D�QDUURZO\�GDWHG�DQG�QDUURZO\�IRFXVVHG�
EDVLV�� �7KH�&RPPLWWHH��WKHUHIRUH��GHFLGHG�WR�KDYH�WKH�EHQHILW�RI�YDULRXV�
RUJDQLVDWLRQV� PDNLQJ� SUHVHQWDWLRQV� RQ� GLIIHUHQW� DVSHFWV� RI� WKH� VXEMHFW��
7KH 3UHVHQWDWLRQV� ZHUH� PHDQW� QRW� RQO\� WR� HODERUDWH� WKH� EDFNJURXQG�
LQIRUPDWLRQ� EXW� HTXDOO\� WR� SURPRWH� EHWWHU� DSSUHFLDWLRQ� RI� WKH� YDULRXV�
IDFWRUV LQYROYHG�DQG�WKH�GLIIHUHQW�SHUVSHFWLYHV�JRYHUQLQJ�WKHP��
�
�� 1LQH�3UHVHQWDWLRQV�ZHUH�PDGH�� DQG�� WKHUH�ZDV�D�EULHI� LQWHUDFWLRQ�
ZLWK� WKH� 81(6&2� ,QVWLWXWH� RI� 6WDWLVWLFV� �8�,�6���� � 7KH� GHWDLOV� RI� WKHVH�
SUHVHQWDWLRQV�KDYH�EHHQ�SUHVHQWHG�LQ�6HFWLRQ�±���RI�WKLV�UHSRUW���7KH�SLWK�
DQG�VXEVWDQFH�RI�WKH�3UHVHQWDWLRQV�DUH�DV�IROORZV��
�

�L��� %\�WKH�0+5'�
�

,W WUDFHG� WKH� QRWDEOH� HYHQWV� LQ� WKH� GHYHORSPHQW� RI� WKH�
V\VWHP�IURP��������%HVLGHV�FKURQRORJLFDOO\�OLVWLQJ�WKH�HIIRUWV�
PDGH E\� YDULRXV� &RPPLWWHHV� DSSRLQWHG� DW� GLIIHUHQW� WLPHV��
WKH 3UHVHQWDWLRQ� DOVR� LGHQWLILHG� WKH� ZHDNQHVVHV� RI� WKH�
V\VWHP� DQG� WKH� GHILFLHQFLHV� LQ� WKH� HGXFDWLRQDO� GDWD�
SXEOLVKHG��

�
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�LL��� %\�WKH�8*&�
�

(YHQ DV� LW�HPSKDVLVHG�WKH�FRQFHUQV�RI�WKH�8*&�WR� LPSURYH�
WKH V\VWHP�� WKH�SUHVHQWDWLRQ�KLJKOLJKWHG� WKH�ERWWOHQHFNV� LQ�
WKH SURFHVV�� � 5HFDOFLWUDQFH� RI� WKH� XQDLGHG� FROOHJHV� WR� SD\�
KHHG�WR�WKH�8*&¶V�SOHDGLQJV�ZDV�FLWHG�DV�WKH�PDLQ�KXUGOH��

�
�LLL��� %\�WKH�$,&7(�

�

7KH 3UHVHQWDWLRQ�DGPLWWHG�WKH�LQDGHTXDFLHV�RI�WKH�V\VWHP�LQ�
WKH 7HFKQLFDO� (GXFDWLRQ� VHJPHQW�� � 7KH� ZHDNQHVV� ZDV�
DWWULEXWHG�WR�WKH�SRVLWLRQ�WKDW�,QVWLWXWLRQV�ZHUH�QRW�UHTXLUHG�
WR DSSURDFK� WKH� $,&7(� IRU� UHJLVWUDWLRQ� XQWLO� WKH\� KDG�
FRPSOHWHG� VL[� \HDUV� RI� IXQFWLRQLQJ�� � 7KLV� FODXVH� LQ� WKH�
HQDFWPHQW�FDXVHG�DYRLGDEOH�FRQIXVLRQ�DQG�DQRPDOLHV��

�
�LY��� %\�18(3$�

�

7KH 3UHVHQWDWLRQ� GHVFULEHG� WKH�'LVWULFW� ,QIRUPDWLRQ� 6\VWHP�
RI (GXFDWLRQ� �',6(�� DV� DQ� (GXFDWLRQDO� 0DQDJHPHQW�
,QIRUPDWLRQ� 6\VWHP� DQG� SURYLGHG�PHDQLQJIXO� GDWD� WKURXJK�
'LVWULFW�5HSRUW�&DUGV�6FKRRO�5HSRUW�&DUGV�EHVLGHV�SXEOLVKLQJ�
DQDO\WLFDO� UHSRUWV� SURMHFWLQJ� YLWDO� LQGLFDWRUV�� � ',6(� PDNHV�
VXEVWDQWLDO�XVH�RI�WKH�WHFKQRORJLFDO�DGYDQFHPHQWV�� �%XW�� LWV�
PDLQ ZHDNQHVV�KDV�EHHQ�LQDGHTXDF\�RI�0�,�6��VWDII��
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�Y��� %\�WKH�1,&�
�

7KH 3UHVHQWDWLRQ� FRYHUHG� LQIRUPDWLRQ� DERXW� WKH� QHWZRUN�
DYDLODEOH�IRU�GDWD�HQWU\�DQG�WUDQVPLVVLRQ�� �,W�DOVR�H[SODLQHG�
WKH VFRSH� IRU� FRPSXWHULVHG� GDWD� FROOHFWLRQ�� � )DFLOLWLHV�
DYDLODEOH�IRU�VWRUDJH�DQG�PLQLQJ�RI�GDWD�ZHUH�H[SODLQHG���2Q�
DQDO\VLV� RI� GDWD�� WKH� IHDWXUHV� RI� WKH� %XVLQHVV� ,QWHOOLJHQFH�
3URFHVV� ZHUH� H[SODLQHG�� � 7KH� UHDG\� DYDLODELOLW\� RI� DQ�
HVWDEOLVKHG�QHWZRUN�ZLWK�VXEVWDQWLDO�VRIWZDUH�VXSSRUW�DQG�D�
ZHOO� LQVWDOOHG�*,6�SODWIRUP�ZDV�KLJKOLJKWHG� DV� DQ� DWWUDFWLYH�
IHDWXUH� IRU�PRGHUQLVLQJ� DQG� VSHHGLQJ� XS� WKH�ZRUN� UHODWLQJ�
WR HGXFDWLRQDO�VWDWLVWLFV��

�

�YL��� %\�WKH�1&(57�
�

7KH 3UHVHQWDWLRQ� GHVFULEHG� WKH� VDOLHQW� IHDWXUHV� RI� WKH� $OO�
,QGLD� 6FKRRO� (GXFDWLRQ� 6XUYH\� �$,6(6�� TXLQTXHQQLDOO\�
FRQGXFWHG�RQ�D�FHQVXV�EDVLV�E\�WKH�1&(57���7KHUH�ZDV�DOVR�
D EULHI� UHIHUHQFH� WR� D� 3LORW� 3URMHFW� EHLQJ� WDNHQ� XS� E\� WKH�
1&(57 WR� FROOHFW� HGXFDWLRQDO� VWDWLVWLFV� XVLQJ� ,7� �:HE�
7HFKQRORJ\���

�
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�YLL��� %\�WKH�,$65,�
�

7KH 3UHVHQWDWLRQ� GHVFULEHG� WKH� GHWDLOV� RI� WKH� ILUVW� IXOO\�
FRPSXWHULVHG�V\VWHP�IRU�HGXFDWLRQDO�VWDWLVWLFV�DW�WKH�KLJKHU�
HGXFDWLRQ�OHYHO���1RW�RQO\�KDV�WKH�V\VWHP�EHHQ�IXOO\�LQVWDOOHG�
EXW LW�KDV�VWRRG�WKH�WHVW�RI�HDUO\�RSHUDWLRQV�DV�ZHOO���,W�KDV�
EHHQ�VHHQ�WR�VSHHG�XS�FROOHFWLRQ�DQG�WUDQVPLVVLRQ�RI�GDWD����
7KH WHFKQRORJLFDO� VXSSRUW� IRU� GDWD� YDOLGDWLRQ� KDV� DOVR�
LPSURYHG�WKH�TXDOLW\�RI�GDWD��

�

�YLLL�����%\�WKH�&62�
�

7KH 3UHVHQWDWLRQ� FRYHUHG� LQ� WKH� PDLQ� UHFRPPHQGDWLRQV�
SHUWDLQLQJ� WR� µ(GXFDWLRQ¶� LQ� WKH� 5HSRUW� RI� WKH� 6WDWLVWLFDO�
&RPPLVVLRQ� EHVLGHV� UHIHUULQJ� EULHIO\� WR� WKH� FRYHUDJH� JLYHQ�
E\ WKH�1�6�6�2��LQ�LWV�KRXVHKROG�VXUYH\V���7KH�QHHG�WR�FRYHU�
LQ� SDUWLFXODU� WKH� 0LOOHQQLXP� 'HYHORSPHQW� *RDOV� ZDV�
VWUHVVHG��

�

�L[��� %\�WKH�6WDWH�*RYW��RI�2ULVVD�
�

7KH 2ULVVD�3URMHFW�ZDV�DQ�LQLWLDWLYH��XQGHU�WKH�6DUYD�6KLNVKD�
$EKL\DQ��WR�LPSURYH�XSRQ�WKH�',6(�E\�WDNLQJ�IXOO�DGYDQWDJH�
RI WKH� WHFKQRORJ\� DYDLODEOH�� � ,WV� SDUWLFXODU� IHDWXUHV� ZHUH�
LQWURGXFWLRQ�RI�D�+RXVHKROG�6XUYH\�DQG�D�&KLOG�7UDFNLQJ��
�
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6\VWHP���7KH�SURMHFW�KDV�QRW�EHHQ�DQ�RXWVWDQGLQJ�VXFFHVV��
EXW� LW�KDV�EHHQ�DQ�LPDJLQDWLYH�LQLWLDWLYH��DQG��LW�KDV�EURXJKW�
WR IRUH�PDQ\�LGHDV�DERXW�SRVVLEOH�LPSURYHPHQWV��

�

�[�� %\�WKH�6WDWH�*RYW��RI�8�3��
�

7KH 8�3�� 3URMHFW�� DJDLQ� ZDV� DQ� LQLWLDWLYH�� XQGHU� WKH� 6DUYD�
6KLNVKD� $EKL\DQ�� WR� LPSURYH� XSRQ� WKH� ',6(� E\� WDNLQJ� IXOO�
DGYDQWDJH� RI� WKH� WHFKQRORJ\� DYDLODEOH�� � 7KH� LGHD� ZDV� WR�
GHYHORS�D�GHFLVLRQ�VXSSRUW�V\VWHP�RQ�D�*,6�SODWIRUP���7KLV�
3URMHFW��DJDLQ��KDV�QRW�EHHQ�DQ�RXWVWDQGLQJ�VXFFHVV�EHFDXVH�
LW� IDLOHG� WR�HOLPLQDWH� WKH�ZHDNQHVVHV�RI�WKH�',6(���%XW�� WKH�
3URMHFW� KDV� EHHQ� VHHQ� WR� EH� EDVLFDOO\� VRXQG�� � ,I� WKH�
µZHDNQHVVHV¶� FDQ� EH� UHPRYHG�� LW� FDQ� SURYLGH� PDQ\�
DGYDQWDJHV��

�
�[L��� %\�'U��$�%�/��6ULYDVWDYD�
�

7KH 3UHVHQWDWLRQ� ZDV� RI� WKH� UHSRUW� JLYHQ� E\� WKH� 6XE�
&RPPLWWHH� RI� WKH� $GYLVRU\� &RPPLWWHH� RQ� (GXFDWLRQDO�
6WDWLVWLFV� DSSURYHG� WKH� WKH� 0+5'� LQ� ������ � 7KH� 5HSRUW�
PDNHV� ��� UHFRPPHQGDWLRQV� FRYHULQJ� VHSDUDWHO\� 6FKRRO�
(GXFDWLRQ� DQG� +LJKHU� (GXFDWLRQ�� � %HVLGHV� LGHQWLI\LQJ� WKH�
SUREOHPV� DQG� GHILFLHQFLHV� RI� HGXFDWLRQDO� VWDWLVWLFV�� LW� OD\V�
VWUHVV� RQ� VWUHQJWKHQLQJ� 6WDWLVWLFDO� 8QLWV� DW� DOO� OHYHOV� DQG�
UHFRPPHQGV� HOLPLQDWLRQ� RI� WKH� PDQXDO� V\VWHP� RI� GDWD�
FROOHFWLRQ��WDEXODWLRQ�DQG��DQDO\VLV��

�
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�

�[LL��� ,QWHUDFWLRQ� ZLWK� WKH� 81(6&2� ,QVWLWXWH� RI� 6WDWLVWLFV�
�8,6��

�

7KH LQWHUDFWLRQ�ZDV�ZLWK�WKH�'LUHFWRU�RI�8�,�6��ZKR�ZDV�RQ�D�
YLVLW�WR�'HOKL���+H�HPSKDVLVHG�WKH�QHHG�WR�VXSSO\�HGXFDWLRQDO�
VWDWLVWLFV�RQ�LGHQWLILHG�LQWHUQDWLRQDO�SDUDPHWHUV�LQFOXGLQJ�WKH�
LWHPV� UHODWLQJ� WR� WKH� 0LOOHQLXP� 'HYHORSPHQW� *RDOV�� � +H�
XUJHG WKH�LPSRUWDQFH�RI�FRQIRUPLQJ�WR�WKH�,6&('��

�



11

�
6HFWLRQ�±����

%DFNJURXQG�0DWHULDOV�6FUXWLQLVHG��

9DULRXV� GRFXPHQWV�PDWHULDO� SUHVHQWHG� HLWKHU� EHIRUH�
FRPPHQFHPHQW� RI� WKH� UHYLHZ� H[HUFLVH� RU� GXULQJ� WKH� FRXUVH� RI� WKH�
PHHWLQJV� ZHUH� VFUXWLQLVHG� ZLWK� EHQHILW�� � $OO� RI� WKHP� ZHUH� LQIRUPDWLYH��
VRPH ZHUH� DOVR� LQVWUXFWLYH�� � 7KH� VDOLHQW� SRLQWV� FRQWDLQHG� LQ� WKHVH�
GRFXPHQWV�PDWHULDO�DUH�VHW�RXW�EHORZ�VHULDWLP��
�

��� 7KH�EDFNJURXQG�SDSHU�FLUFXODWHG�E\�WKH�0+5'��
�

�6FUXWLQ\� RI� WKLV� GRFXPHQW� LV� FRQWDLQHG� LQ� 6HFWLRQ� ±� �� RI� WKLV�
5HSRUW�� � 7KH� µUHYLHZ� RI� HDUOLHU� VWXGLHV¶� PDGH� WKHUHLQ� LV� EDVHG�
PDLQO\�RQ�WKLV�GRFXPHQW�DQG�$75V�JLYHQ�E\�WKH�0+5'���

�

��� 7KH�PDWHULDO�SUHVHQWHG�E\�WKH�18(3$�RQ�',6(��
�

7KH�SUHVHQWDWLRQ�ZDV�PDGH�WR�FRYHU�WKH�V\VWHP�DV�LW�HQFRPSDVVHG�
HOHPHQWDU\� HGXFDWLRQ� �L�H��� FODVVHV� �� WR� ���� � ,W� GLG� QRW� FRYHU� DQ\�
LVVXHV� SHUWDLQLQJ� WR� H[WHQVLRQ� RI� WKH� V\VWHP� WR� 6HFRQGDU\� DQG�
6HQLRU� 6HFRQGDU\� FODVVHV�� � 2QH� VHW� RI� KDUG� FRSLHV� RI� WKH�
SUHVHQWDWLRQ�LV�DWWDFKHG�DV�$QQH[�±����LY���LQ 9RO��,,,��
�
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�

7KH IROORZLQJ�PDLQ�SRLQWV�HPHUJHG�IURP�WKLV�SUHVHQWDWLRQ��
�
7RR�PDQ\� SDUDOOHO� V\VWHPV�ZHUH� RSHUDWLQJ� LQ� WKH� QDPH� RI�
µLQLWLDWLYHV¶�� � 0XOWLSOH� V\VWHPV� IRU� FROOHFWLRQ� RI� HGXFDWLRQDO�
VWDWLVWLFV�PXVW�EH�HOLPLQDWHG��

�
,Q� WHUPV� RI� UHGXFWLRQ� RI� WLPH�ODJV� DQG� LPSURYHPHQW� RI�
TXDOLW\�� WKH�',6(� UHSUHVHQWHG� D�SKHQRPHQDO� VWULGH� RYHU� DOO�
WKH RWKHU� �GDWD� FROOHFWLRQ�� V\VWHPV�� � 1R� GRXEW� WKHUH� ZHUH�
VWLOO�ZHDNQHVVHV��EXW��WKDW�VKRXOG�QRW�GHWUDFW�IURP�WKH�PHULW�
RI WKH�RYHUDOO�V\VWHP���

�
',6(�ZDV�VWLOO�EHLQJ�RSHUDWHG�LQ�D�SURMHFW�PRGH���7KHUH�ZDV�
QR�VXVWDLQHG�PRWLYDWLRQ��

�
$V� UHJDUGV� GDWD� YDOLGDWLRQ�FRUUHFWLRQ�� WKH� FRPSXWHU�
SURJUDPPH�HPSOR\HG�KDG�D�SURYLVLRQ�IRU�KLJKOLJKWLQJ�HUURUV�
HYHQ DW�WKH�GDWD�LQSXW�VWDJH��

�
7KH� VRIWZDUH� HPSOR\HG� KDG� HQRXJK� IOH[LELOLW\� WR�
DFFRPPRGDWH� PDQ\� PRUH� SDUDPHWHUV� RI� ORFDO�
LQWHUHVW�FRQFHUQ���7KHUH�ZDV��SRVVLEO\��D�QHHG�WR�SURSDJDWH�
WKLV� LQIRUPDWLRQ�IXUWKHU�VR�WKDW�WKH�6WDWH�*RYWV��ZRXOG�VWDUW�
XWLOLVLQJ�WKH�FDSDFLW\�DYDLODEOH�PRUH�IXOO\��

�
6LQFH�WHDFKHUV�FRQVWLWXWH�WKH�PDLQVWD\�RI�GDWD�FROOHFWLRQ��
WKH\ VKRXOG�EH�FRPSHOOHG�WR�XQGHUJR�WUDLQLQJ�LQ�PHWKRGV�RI�
GDWD FROOHFWLRQ��

�
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�

8QUHFRJQLVHG�SULYDWH�VFKRROV�PXVW�DOVR�EH�FRYHUHG��
�
• 8SWR ������ ',6(� FRYHUHG� DERXW� ���� GLVWULFWV� DFURVV� ���

6WDWHV�87V�� DOVR� FRYHUHG� ����� PLOOLRQ� LQVWLWXWLRQV� DQG�
PDLQWDLQHG� FRPSUHKHQVLYH� SURILOH� RI� DERXW� ���� PLOOLRQ�
WHDFKHUV����6XEVHTXHQWO\��KRZHYHU��WKH�',6(�KDV�EHHQ�PDGH�
RSHUDWLRQDO� LQ�DOO� WKH������GLVWULFWV�RI� WKH�FRXQWU\�� �'XULQJ�
���������LQIRUPDWLRQ�IURP������PLOOLRQ�LQVWLWXWLRQV�LPSDUWLQJ�
HOHPHQWDU\� HGXFDWLRQ� VSUHDG� RYHU� ���� GLVWULFWV� ZDV�
UHFHLYHG���7KH�WRWDO�QXPEHU�RI�WHDFKHUV�LQ�WKHVH�LQVWLWXWLRQV�
LV DURXQG� ����� PLOOLRQ��� � ',6(� KDYH� FRPSOHWHO\� HOLPLQDWHG�
WKH WLPH� ODJ� LQ� HGXFDWLRQDO� VWDWLVWLFV� VR� IDU� DV� (OHPHQWDU\�
(GXFDWLRQ�LV�FRQFHUQHG���)RU�WKH�GDWD�JDSV�H�J��DJH�VSHFLILF�
HQUROPHQW��QHW�HQUROPHQW�UDWLR�� WKH�SHUFHQWDJH�RI�RYHU�DJH�
DQG XQGHU�DJH�FKLOGUHQ��YHU\�FRPSUHKHQVLYH�SURILOH�RI�HDFK�
DQG HYHU\�VWXGHQW�LV�DYDLODEOH��EXW��',6(�GRHV�QRW�KDYH�WKH�
DWWHQGDQFH�UDWH���,W�KDV�WKH�H[DPLQDWLRQ�UHVXOWV�DW�JUDGHV�9�
DQG JUDGH� 9,,,� VHSDUDWHO\� IRU� ER\V� DQG� JLUOV� DQG� 6&V� DQG�
67V�� � ,Q� ',6(�� WKH� LQIRUPDWLRQ� UHJDUGLQJ� JUDGH�ZLVH� WKH�
QXPEHU� RI� GLVDEOHG� FKLOGUHQ� DORQJZLWK� WKHLU� QDWXUH� RI�
GLVDELOLW\� LV� DOVR� DYDLODEOH�� � ',6(� KDV� PRGLILHG� WKH� GDWD�
FDSWXUHG� IRUPDW� WR� LPSURYH� WKH� GDWD� RQ� PLQRULWLHV�� � )URP�
WKH QH[W� \HDU� RQZDUGV�� GDWD� RQ� PLQRULWLHV� ZLOO� EH� PDGH�
DYDLODEOH���%XW��WKDW�ZLOO�EH�UHVWULFWHG�RQO\�WR�WKH�HQUROPHQW���
'DWD� RQ� 2%&� LV� DOUHDG\� DYDLODEOH� XQGHU� WKH� ',6(� V\VWHP���
2Q WKH�LVVXH�RI�PHHWLQJ�RI�UHTXLUHPHQW�RI�WKH�VWDWHV�XQGHU�
',6(��'U��0HKWD�LQIRUPHG�WKDW�LW�LV�QRW�IDFWXDOO\�WUXH��

�
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�

EHFDXVH�XQGHU�WKH�',6(�RQO\�WKRVH�YDULDEOHV�DUH�NHSW�ZKLFK�
DUH XQLIRUP�DQG�DSSOLFDEOH�WR�DOO�WKH����6WDWHV�87V���%XW� LQ�
YLHZ�RI� WKH�VSHFLDO� UHTXLUHPHQW�RI� WKH�6WDWHV�� WKH�VRIWZDUH�
DGRSWHG� E\� WKH� ',6(� SURYLGHV� IRU� D� ORW� RI� IOH[LELOLW\�� ',6(�
KDV SOHQW\�RI� VFRSH� IRU�DGGLQJ�D�QXPEHU�RI�VXSSOHPHQWDU\�
YDULDEOHV�� � 7KH� 6WDWHV� DFFRUGLQJ� WR� WKHLU� RZQ� UHTXLUHPHQW�
FDQ DGG�D�QXPEHU�RI�VXSSOHPHQWDU\�YDULDEOHV��
�

• ,Q� WKH� ',6(� V\VWHP� ��� GLVWULFWV� VSUHDG� RYHU� ILYH� 8QLRQ�
7HUULWRULHV� DQG� RQH� 6WDWH� UHPDLQHG� XQFRYHUHG�� � (IIRUWV� DUH�
EHLQJ� PDGH� WR� FRYHU� WKHVH� GLVWULFWV� DOVR�� � ,W� ZLOO� DOVR� EH�
HQVXUHG�WKDW�WKH�GDWD�ZLOO�UHDFK�WKH�DFWXDO�XVHUV���7KH�GDWD�
RQ ',6(�LV�DYDLODEOH�LQ�WKH�IRUP�RI�SXEOLFDWLRQV��&'V�DQG�DOVR��
RQ LQWHUQHW���,W�LV�H[SHFWHG�WKDW�µ6FKRRO�5HSRUW�&DUG¶�ZLOO�DOVR�
EH PDGH�DYDLODEOH�WKURXJK�WKH�LQWHUQHW��
�
7KH ',6(�V\VWHP�VXIIHUHG�IURP�VRPH�PDMRU�GLVDGYDQWDJHV��
�
*LYHV� WKH� GLVWDQFH� DV� WKH� FURZ� IOLHV� DQG� QRW� WKH� DFWXDO�
GLVWDQFH�E\�URDG�ZKLFK�LV�UHTXLUHG��

�
*LYHV� ORFDWLRQ� RI� YLOODJHV� DQG� QRW� QHFHVVDULO\� KDELWDWLRQV�
�ZKLFK�FDQ�EH�DGGUHVVHG�E\�ZLUHOHVV��PDSSLQJ��
�

• ',6(� LV� VFKRRO� EDVHG� DQG� GRHV� QRW� JLYH� DQ\� LQIRUPDWLRQ�
DERXW D�KDELWDWLRQ�ZLWKRXW�VFKRRO��

�
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�

1HYHUWKHOHVV�� WKH�',6(�V\VWHP�FDQ�EH�VHHQ� WR�KDYH� WKH� IROORZLQJ�
DGYDQWDJHV��
�

*LYHV�VSDWLDO�LQIRUPDWLRQ�DERXW�HGXFDWLRQ�IDFLOLWLHV�
�

+LJKOLJKWV�JDSV�DQG�XQGHU�VHUYHG�DUHDV��
�

8VHIXO� SODQQLQJ� WRRO� IRU� SURYLGLQJ� HGXFDWLRQDO� IDFLOLWLHV� DQG�
LQIUDVWUXFWXUH�DV�SHU�QRUPV��

�
3URYLGHV� FRPSHOOLQJ� DUJXPHQWV� IRU� SURSHU� ORFDWLRQ� RI�
VFKRROV��

�
(IIHFWLYH�WRRO� WR�FRQYLQFH�=LOD�3DQFKD\DWV�ZKLFK�DUHDV�QHHG��
QHZ�VFKRROV��

�
3UHYHQWV�FRQVWLWXHQF\�ZLVH�GLYLVLRQ�RI�WDUJHWV��

�
(QVXUHV�HTXLWDEOH�V\VWHP�RI�XWLOLVDWLRQ�RI�66$�IXQGV��

�

��� 7KH�LQIRUPDWLRQ�JLYHQ�E\�WKH�1&(57�RQ�$,6(6��
�

7KH 1&(57� FROOHFWV� VFKRRO� HGXFDWLRQDO� VWDWLVWLFV� WKURXJK� LWV� $OO�
,QGLD� 6FKRRO� (GXFDWLRQ� 6XUYH\� �$,6(6��� � 7KH� VXUYH\� LV� GRQH�
TXLQTXHQQLDOO\����
�
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�

$OWKRXJK LW� LV� FDOOHG� D� µVXUYH\¶�� LQ� FRQWHQW� LW� LV� DFWXDOO\� D� FHQVXV�
EDVHG RSHUDWLRQ��
�
,Q WKH�SUHVHQWDWLRQ��WKH�IROORZLQJ�SRLQWV�ZHUH�KLJKOLJKWHG��
�

7KH� VXUYH\� WRXFKHV�ERWK�XUEDQ�DQG� UXUDO� DUHDV�DQG�FRYHUV�
DOO VFKRROV�IURP�VWDWH�OHYHO�WR�YLOODJH�OHYHO��

�
,W� SURYLGHV� KDELWDWLRQ�ZLVH� GDWD� RQ� DYDLODELOLW\� RI� VFKRROLQJ�
IDFLOLW\ DQG� YLOODJH�ZLVH�GDWD�RQ�DYDLODELOLW\�RI� VFKRRO� LQ� WKH�
YLOODJH��

�
7KH�GDWD�JHQHUDWHG�KHOS�SODQQHUV�WR�SODQ�ERWK�DW�PLFUR�DQG�
PDFUR�OHYHO��

�
7KH�KLJKOLJKWV�RI�WKH�ODWHVW��L�H���WKH��WK�$,6(6��VXUYH\�DUH�DV�
IROORZV��

�
a $YDLODELOLW\� RI� %ORFN�ZLVH�7RZQ�ZLVH� 6FKRRO�

'LUHFWRULHV� RI� 5HFRJQLVHG� 6FKRROV� RQ� WKH� :HEVLWH�
QDPHO\��WK�VXUYH\�QFHUW�QLF�LQ�

�
a 9LOODJH�ZLVH�+DELWDWLRQ�ZLVH� ZLWKLQ� WKH� YLOODJH�� DQG�

6FKRRO�ZLVH�'DWD�ZLOO�EH�PDGH�DYDLODEOH�RQ�:HEVLWH��
�
a 4XHU\�6\VWHP�RQ�WKH��WK�6XUYH\�GDWD�ZLOO�EH�DYDLODEOH�

RQ WKH�:HEVLWH�WR�DQVZHU�VSHFLILF�TXHUULHV��
�
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�

a (QUROPHQW� RI� (GXFDWLRQDOO\� %DFNZDUG� 0LQRULWLHV�
�0XVOLPV��DORQJZLWK�HQUROPHQW�RI�6FKHGXOHG�&DVWHV�	�
6FKHGXOHG�7ULEHV�LQ�UHFRJQLVHG�VFKRROV��

�
a (QUROPHQW�DQG�7HDFKHUV�LQ�XQUHFRJQLVHG�VFKRROV��
�
a (QUROPHQW� RI� &KLOGUHQ� ZLWK� GLVDELOLW\� LQ� UHFRJQLVHG�

VFKRROV��
�
a (QUROPHQW� DQG� 7HDFKHUV� LQ� $OWHUQDWLYH� 6FKRROV� DQG�

$OWHUQDWLYH DQG�,QQRYDWLYH�(GXFDWLRQ�&HQWUHV��
�
a (QUROPHQW��7HDFKHUV�DQG�6WUXFWXUDO�IDFLOLWLHV�LQ�6SHFLDO�

6FKRROV��
�
a (QUROPHQW�DQG�7HDFKHUV�LQ�2ULHQWDO�6FKRROV��0DNWDEV��

0DGDUVDV�	�6DQVNULW�3DWKDVKDODV���
�
a 3UH�YRFDWLRQDO�DQG�YRFDWLRQDO�FRXUVHV�ZLWK�HQUROPHQW�

LQ VHFRQGDU\�DQG�KLJKHU�VHFRQGDU\�VFKRROV��
�
a 5HSRUW� RQ� 6WDWH� 3ROLFLHV� 	� 3UDFWLFHV� LQ� 6FKRRO�

(GXFDWLRQ���
�

• 7KH QHHG� RI� QHWZRUNLQJ� EHWZHHQ� WKH� YDULRXV� DJHQFLHV� OLNH�
1&(57�� 1,&�� 1,(3$�� 5*,�� *2,� ZDV� HPSKDVLVHG� VR� WKDW�
HIIRUWV� QHHG� QRW� EH� PXOWLSOLHG� DQG� FRQWUDGLFWLRQV� FDQ� EH�
DYRLGHG���$�PHFKDQLVP�KDV�WR�EH�IRXQG�ZKHUH�WKH�QHWZRUN�
LV�ZRUNLQJ�LQ�SURSHU�GLUHFWLRQ�DQG�GHOD\V�DUH�PLQLPLVHG��
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�

7KH� 1&(57� KDV� SODQV� WR� WDNH� XS� D� 3LORW� 3URMHFW� WR� FROOHFW�
HGXFDWLRQDO� VWDWLVWLFV� XVLQJ� ,7� �:HE� 7HFKQRORJ\�� LQ� WKH�
6WDWHV�RI�8WWDUDNKDQG�DQG�$QGKUD�3UDGHVK��

�

�� 7KH�PDWHULDO�SUHVHQWHG�E\�WKH�6WDWH�*RYW��RI�2ULVVD��
�

8QGHU�WKH�6DUYD�6KLNVKD�$EKL\DQ��66$���WKH�2ULVVD�6WDWH�*RYW��KDG�
LQLWLDWHG� DFWLRQ� WR� LPSURYH� XSRQ� WKH� ',6(� V\VWHP�� � 7ZR� IHDWXUHV�
WKDW�VWRRG�RXW�LQ�WKLV�FRQWH[W�ZHUH�WKH���+RXVHKROG�6XUYH\V�DQG�WKH�
&KLOG� 7UDFNLQJ� 6\VWHP� �&76��� � 7KH�SUHVHQWDWLRQ�ZDV�PDGH� LQ� WKH�
VHFRQG�PHHWLQJ�RI� WKH�&RPPLWWHH�� �2QH�VHW�RI�WKH�KDUG�FRSLHV�RI�
WKH SUHVHQWDWLRQ�LV�DWWDFKHG�DV�$QQH[�±����L[���LQ�9RO��,,,��

�
7KH VDOLHQW�IHDWXUHV�RI�WKH�&76�ZHUH�VKRZQ�WR�EH�DV�IROORZV��
�

,W�FRPSULVHV�RI���VXE�SURMHFWV�±�&76��*,6�	�(3,6��
�

&76�±FRYHUV�WKH�FKLOGUHQ«��,PSOHPHQWHG��
�

*,6�±�6FKRRO�0DSSLQJ�3URMHFW�WR�PDS�WKH�LQIUDVWUXFWXUH�RI�DOO�
VFKRROV�DSDUW�IURP�ODWLWXGH�ORQJLWXGH�	�SKRWRJUDSKV��

�
(3,6� ±� (GXFDWLRQDO� 3HUVRQQHO� ,QIRUPDWLRQ� 6\VWHP� WR� PDS�
SURILOH�RI�WKH�WHDFKHUV�SHUVRQQHO�

�
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�

'DWDEDVHV�RI�&KLOGUHQ��VFKRROV�	�WHDFKHUV�ZLOO�EH�LQWHJUDWHG�
LQ SURMHFW�H�VKLVKX��

�
(0,6�&RGH�RI�WKH�VFKRRO�LV�WKH�NH\�WR�OLQN�DOO�WKH�WKUHH�GDWD�
EDVHV��

�
7KH VWDWHG�REMHFWLYHV�RI�WKH�&76�ZHUH�DV�IROORZV��
�

7R� WUDFN� HYHU\� FKLOG� LQ� �±��� DJH� JURXS� E\�
QDPH�'2%�HGXFDWLRQDO�VRFLDO�VWDWXV��

�
7R�PRQLWRU� WKH� DFKLHYHPHQW� RI� HDFK� FKLOG� �LQ� ����� \U�� DJH�
JURXS��LQ�VFKRRO��

�
7R�IROORZ�HYHU\�RXW�RI�VFKRRO�FKLOG�EDFN�WR�VFKRRO��

�
7R�SUHSDUH�DGYDQFH�SODQ�IRU�SUH�VFKRRO�FKLOGUHQ��

�
7KH PDNH� WKLV� FRPSOH[� H[HUFLVH� D� PDQDJHDEOH� RSHUDWLRQ�� LW� ZDV�
GHVLJQHG�EH�D�FRPSXWHU�FRPSDWLEOH�V\VWHP�DQG�KDQGOHG�WRWDOO\�RQ�
DQ RQ�OLQH�EDVLV���)XOO�DGYDQWDJH�ZDV�WDNHQ�RI�DYDLODEOH�WHFKQRORJ\�
WR PDNH� WKLV� SRVVLEOH�� � 7KH� KLJKOLJKWV� RI� WKH� DUUDQJHPHQW� LQ� WKLV�
UHJDUG�ZHUH�DV�IROORZV��
�

:HE�EDVHG�5HDO�WLPH� LQIRUPDWLRQ�DYDLODEOH�WKURXJK�LQWUDQHW�
IRU HYHU\�FKLOG��

�
&HQWUDO�GDWDEDVH�DW�6WDWH�+4��

�
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�

'LVWULEXWHG�QHWZRUN�±�LQGHSHQGHQW�VHUYHU�LQ�HDFK�GLVWULFW�IRU�
WKH &76��

�
8SGDWLQJ�DW�'LVWULFW� OHYHO�	�V\QFKURQL]DWLRQ�ZLWK�WKH�FHQWUDO�
GDWD EDVH�VHUYHU��

�
&LWL]HQ�&HQWULF�WKURXJK�ZZZ�RSHSD�LQ�

5HFRJQLVLQJ�WKH�VFRSH�IRU�HUURUV�LQ�GDWD�FROOHFWLRQ�LQ�DQ�H[HUFLVH�RI�
VXFK PDJQLWXGH��DSSURSULDWH�SURYLVLRQV��ZHUH�LQFRUSRUDWHG�IRU�GDWD�
YDOLGDWLRQ�XSGDWLQJ�SURFHVV��
�
7KH XQLTXHQHVV� RI� WKH� &76� ZDV� HPSKDVL]HG� E\� VSRWOLJKWLQJ� LWV�
GLIIHUHQFHV�ZLWK�WKH�',6(�DQG�WKH�9(5��
�

',6(� FRYHUV� FKLOGUHQ� LQ� QXPEHUV««QRW� QDPHV�QRW� DOO�
VFKRROV�DUH�FRYHUHG�QR�XSGDWLQJ�DOO�IUHVK�DJDLQ��

�
7HDFKHU� 	� LQIUDVWUXFWXUH� LQIRUPDWLRQ� LV� VNHWFK\� ±� QRW� D�
GHFLVLRQ�VXSSRUW�V\VWHP��

�
9(5�LV�H[SHFWHG�WR�WUDFN�WKH�RXW�RI�VFKRRO�FKLOGUHQ�DW�YLOODJH�
OHYHO ±� WKDW� LQIRUPDWLRQ�QHYHU�FRPHV� WR�GLVWULFW� �EORFN� OHYHO�
IRU GHFLVLRQ�VXSSRUW��
�
$ FXPEHUVRPH�H[HUFLVH�±�QRW�PRQLWRUHG�QRW�YDOLGDWHG��

�

http://www.opepa.in/
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�

&76� LV� EDVHG� XSRQ�9(5� EXW� JRHV� RQ� WR� OLQN� WKH� VFKRROV� WR�
HDFK FKLOG�� � 6HFRQGO\� LW� WUDFNV� HDFK� FKLOG� E\� '2%�� QRW� E\�
\HDUV�±�DV�WLPH�SDVVHV��WKH�FKLOGUHQ�DOVR�JURZ��

�
8SGDWLQJ� LV� UHTXLUHG�HYHU\� \HDU� WR� LQFOXGH�QHZ�ERUQ�� WUDFN�
RXW RI� VFKRRO�� SURJUHVV� 	� DFKLHYHPHQWV�UHVXOWV� DW�
ZZZ�RSHSD�LQ�WR�SXEOLF�WR�PDNH�DOO�VWDNHKROGHUV�UHVSRQVLEOH�
	 DFFRXQWDEOH��

�
7KH LGHD�ZDV� WR� HQKDQFH� WKH� XWLOLW\� RI� &76� E\� ILQGLQJ� RXW�
ZD\V�WR�XVH�WKH�&76�GDWD�LQ�RWKHU�'HSDUWPHQWV�OLNH�+�	�):��
:	&'��6&�67�DQG��/DERXU��

�

�� 7KH�PDWHULDO�SUHVHQWHG�E\�WKH�6WDWH�*RYW��RI�8�3��
�

7KH SUHVHQWDWLRQ� ZDV� PDGH� LQ� WKH� VHFRQG� PHHWLQJ� RI� WKH�
&RPPLWWHH�� 7KH�66$�%XUHDX�RI� WKH�0+5'� UHFRPPHQGHG� LW� DV�DQ�
LPDJLQDWLYH� LQLWLDWLYH� ZRUWK\� RI� DWWHQWLRQ�� � 2QH� VHW� RI� WKH� KDUG�
FRSLHV�RI� WKH�SUHVHQWDWLRQ� LV�DWWDFKHG�DV�$QQH[�±����[��� LQ 9RO��
,,,�

$V�LQ�WKH�FDVH�RI�WKH�2ULVVD�6WDWH�*RYW���KHUH�DJDLQ��WKH�HQGHDYRXU�
ZDV WR� WDNH� IXOO�DGYDQWDJH�RI� WKH� WHFKQRORJ\�DYDLODEOH� WR� LPSURYH�
XSRQ�',6(���7KH�LGHD�SUHFLVHO\�ZDV�WR�GHYHORS�D�GHFLVLRQ�VXSSRUW�
V\VWHP�RQ�D�*,6�SODWIRUP��
�
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�
7KH 0HWKRGRORJ\�DGRSWHG�ZDV�DV�IROORZV��
�

6XUYH\�RI�,QGLD�PDSV�ZHUH�GLJLWL]HG�ZLWK�WKH�KHOS�RI�5HPRWH�
6HQVLQJ�$SSOLFDWLRQ�&HQWUH��/XFNQRZ��

�
'LJLWL]HG�YLOODJH��EORFN��WHKVLO�DQG�GLVWULFW�PDSV�VKRZ�VSDWLDO�
ORFDWLRQ�RI�VHWWOHPHQWV��

�
'HPRJUDSKLF�GDWD�RI�&HQVXV������DQG�',6(�GDWD�OLQNHG�ZLWK�
*,6��

�
3RSXODWLRQ�� HQUROPHQW� DQG� VFKRRO� LQIUDVWUXFWXUH�SDUDPHWHUV�
OLNH�QXPEHU�RI�FODVVURRPV��WHDFKHUV��VKLNVKD�PLWUDV��GULQNLQJ�
ZDWHU�IDFLOLW\�DUH�DYDLODEOH�IRU�HDFK�ORFDWLRQ��

�
7KLV *,6�OLQNHG�GDWDEDVH�ZDV�VXSSRVHG�WR�KHOS�LQ�GHFLVLRQ�PDNLQJ�
RQ IRXU�LVVXHV��
�

/RFDWLRQ�RI�VFKRROV��
�

'HSOR\PHQW�RI�7HDFKHUV��
�

&RQVWUXFWLRQ�RI�DGGLWLRQDO�FODVVURRPV��
�

(QVXULQJ�ZDWHU�VXSSO\�LQ�VFKRROV��
�
(YHQ� DV� LW� ZHQW� DKHDG� ZLWK� WKLV� H[HUFLVH�� WKH� 8�3�� 6WDWH� *RYW��
DGPLWWHG�WKH�IROORZLQJ�ZHDNQHVVHV�LQ�WKH�*,6�EDVHG�PRGHO��

�
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�

*LYHV� WKH� GLVWDQFH� DV� WKH� FURZ� IOLHV� DQG� QRW� WKH� DFWXDO�
GLVWDQFH�E\�URDG�ZKLFK�LV�UHTXLUHG��

�
*LYHV� ORFDWLRQ� RI� YLOODJHV� DQG� QRW� QHFHVVDULO\� KDELWDWLRQV�
�ZKLFK�FDQ�EH�DGGUHVVHG�E\�ZLUHOHVV��PDSSLQJ���

�

6KRUWFRPLQJV�RI�',6(�LPSRUWHG�LQWR�*,6�OLNH�
�

a ',6(� IRRWSULQW� GRHV� QRW� FRYHU� SULYDWH� VFKRROV��
HVSHFLDOO\�DW�XSSHU�SULPDU\�OHYHO��

�
a 5HIHUHQFH�GDWH�IRU�',6(�LV����6HSWHPEHU�DQG�GHOD\�LQ�

GDWD�FROOHFWLRQ�UHIOHFWV�RQH�\HDU�ROG�SURJUHVV���
�
a ',6(� LV� VFKRRO� EDVHG� DQG� GRHV� QRW� JLYH� DQ\�

LQIRUPDWLRQ�DERXW�D�KDELWDWLRQ�ZLWKRXW�VFKRRO��
�
a 8VHIXO�RQO\�IRU�LQIUDVWUXFWXUH�UHODWHG�SODQQLQJ�DQG�QRW�

IRU�HQUROPHQW�GURSRXW�WUDQVLWLRQ�UDWHV��
�

7KH 8�3��6WDWH�*RYW��ZDV�FRQYLQFHG�DERXW� WKH�EDVLF�VRXQGQHVV�RI�
WKH PRGHO���,W�YLVXDOLVHG�WKDW�LI�WKH�µZHDNQHVVHV¶�FRXOG�EH�UHPRYHG��
WKHUH�FRXOG�EH�HQKDQFHPHQW�RI�WKH�IROORZLQJ�DGYDQWDJHV��
�

*LYHV�VSDWLDO�LQIRUPDWLRQ�DERXW�HGXFDWLRQ�IDFLOLWLHV��
�

+LJKOLJKWV�JDSV�DQG�XQ�VHUYHG�XQGHU�VHUYHG�DUHDV��
�
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�

8VHIXO� SODQQLQJ� WRRO� IRU� SURYLGLQJ� HGXFDWLRQDO� IDFLOLWLHV� DQG�
LQIUDVWUXFWXUH�DV�SHU�QRUPV��

�
3URYLGHV� FRPSHOOLQJ� DUJXPHQWV� IRU� SURSHU� ORFDWLRQ� RI�
VFKRROV��

�
(IIHFWLYH�WRRO� WR�FRQYLQFH�=LOD�3DQFKD\DWV�ZKLFK�DUHDV�QHHG��
QHZ�VFKRROV��

�
3UHYHQWV�FRQVWLWXHQF\�ZLVH�GLYLVLRQ�RI�WDUJHWV��

�
(QVXUHV�HTXLWDEOH�V\VWHP�RI�XWLOLVDWLRQ�RI�66$�IXQGV��

�

�� 7KH�LQIRUPDWLRQ�JLYHQ�E\�WKH�1,&���
�

7KLV SUHVHQWDWLRQ� ZDV� PDGH� LQ� WKH� VHFRQG� PHHWLQJ� RI� WKH�
&RPPLWWHH���$�VHW�RI�KDUG�FRSLHV�RI�WKH�SUHVHQWDWLRQ�LV�DWWDFKHG�DV�
$QQH[� ±� � �Y�� LQ� 9RO�� ,,,� RI WKH� 5HSRUW�� � 7KH� SUHVHQWDWLRQ�
FRYHUHG� 7HFKQRORJLFDO� $GYDQFHPHQWV� UHODWLQJ� WR� GDWD� FROOHFWLRQ��
FRPSLODWLRQ��SURFHVVLQJ�DQG��SUHVHQWDWLRQ��
�
7KH IROORZLQJ�PDLQ�SRLQWV�ZHUH�PDGH�LQ�WKH�SUHVHQWDWLRQ��
�

$ ZLGH� UDQJH� RI� WHFKQRORJLFDO� IDFLOLWLHV� DUH� DYDLODEOH�� � �7KH�
1,&� ZDV� UHTXHVWHG� WR� LGHQWLI\� WKH� PRVW� UHOHYDQW� DQG� OHVV�
H[SHQVLYH�IRU�DGRSWLRQ�LQ�RXU�V\VWHPV���

�
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�

$OWKRXJK� DOO� DVSHFWV� OLNH� FROOHFWLRQ�� FRPSLODWLRQ�� SURFHVVLQJ�
DQG� SUHVHQWDWLRQ�DUH�LPSRUWDQW��LW�PXVW�EH�UHFRJQLVHG�WKDW��
IRU HGXFDWLRQDO� VWDWLVWLFV�� SUREOHPV� OLH� PRUH� LQ� WKH� ILOHG� RI�
FROOHFWLRQ�RI�GDWD���7HFKQRORJLFDO�DSSOLFDWLRQV��HJ�±�DGRSWLRQ��
RI 3DOP�7RS�&RPSXWHUV�WR�GLVSHQVH�ZLWK�PDQXDO�FDQYDVVLQJ�
RI VFKHGXOHV� DQG� DGRSWLRQ� RI� /DS� 7RS� &RPSXWHUV� WR�
GHFHQWUDOLVH� GDWD� FRPSLODWLRQ�� FRUUHFWLRQ� DQG�� YDOLGDWLRQ�DW�
WKDW OHYHO� ZLOO�� WKHUHIRUH�� KDYH� D� WUHPHQGRXV� LPSDFW� RQ�
LPSURYHPHQW�RI�TXDOLW\�DQG�HOLPLQDWLRQ�RI�GHOD\��
�
0DQ\�RI�WKH�WHFKQRORJLFDO�IDFLOLWLHV�DGPLWWHGO\�DUH�H[SHQVLYH����
7KH FRVW� DVSHFW� PXVW� EH� FDUHIXOO\� FRQVLGHUHG� WR� PDNH� DQ�
RSWLPDO�FKRLFH��

�
7R�JHW�RYHU� WKLV�FRVW�±� WDQJOH�� WKH�&RPPLWWHH�PXVW� ORRN�DW�
FRVWLQJ�DOVR�IURP�DQ�RYHUDOO�SHUVSHFWLYH�WR�UHFRPPHQG�VRPH�
QRUPV�DERXW�FRVW�RI�GDWD�FROOHFWLRQ��PD\�EH�DV�D�SHUFHQWDJH�
RI WKH�+5'�EXGJHW��

�
6HYHUDO�VXUYH\�WRROV��ERWK�LQGLJHQRXV�DQG�LQWHUQDWLRQDO��DUH�
DYDLODEOH�� � 7KH\� PXVW� EH� VWDQGDUGLVHG� DQG� DGRSWHG� LQ� D�
FRQVROLGDWHG�PDQQHU��

�
7KH� IDFLOLW\�RI�DQDO\WLFDO� RQ�OLQH�SODQQLQJ�PXVW�EH�H[SORLWHG�
PRUH IXOO\��

�
/LNHZLVH�� WKH� %XVLQHVV� ,QWHOOLJHQFH� 3URFHVV�PXVW� EH� EHWWHU�
XWLOLVHG��

�
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�

'DWD� :DUHKRXVLQJ� LV� LPSRUWDQW�� � $WWHQWLRQ� VKDOO� QRW� EH�
FRQILQHG� WR� DQQXDO� GDWD� FROOHFWLRQ�� µSDVW� GDWD¶� DYDLODEOH� LQ�
WKH :DUHKRXVH�PXVW�EH�UHWULHYHG�DQG�SXW�WR�EHWWHU�XVH��

�

�� 7KH�PDWHULDO�DQG�LQIRUPDWLRQ�SUHVHQWHG�E\�WKH�,$65,��
�

7KH 1DWLRQDO�,QIRUPDWLRQ�6\VWHP�RQ�$JULFXOWXUDO�(GXFDWLRQ�1HWZRUN�
LQ ,QGLD� �1,6$*(1(7��� � ,W� QHWZRUNV� ��� 6WDWH� $JULFXOWXUDO�
8QLYHUVLWLHV�� �� 'HHPHG� 8QLYHUVLWLHV� RI� WKH� ,QGLDQ� &RXQFLO� RI�
$JULFXOWXUDO�5HVHDUFK��,&$5������&HQWUDO�8QLYHUVLWLHV� LQ�$JULFXOWXUDO�
(GXFDWLRQ� �$OLJDUK� 0XVOLP� 8QLYHUVLW\�� %HQDUHV� +LQGX� 8QLYHUVLW\�
DQG��,PSKDO��DQG���$JULFXOWXUDO�,QVWLWXWH�LQ�$OODKDEDG��
�
7KH ,QGLDQ� $JULFXOWXUDO� 6WDWLVWLFV� 5HVHDUFK� ,QVWLWXWH� �,$65,��
IXQFWLRQV�DV�WKH�/HDG�&HQWHU�DQG�&RRUGLQDWLQJ�8QLW��
�
1,6$*(1(7�IRFXVVHV�RQ��

�
� 'DWD�&ROOHFWLRQ�LQ�$JULFXOWXUDO�(GXFDWLRQ��
� 0DLQWHQDQFH�RI�'DWD�%DVH��DQG��
� 2Q�OLQH� 4XHVWLRQ�$QVZHU� VHUYLFH� UHODWLQJ� WR� $JULFXOWXUDO�

(GXFDWLRQ�LQ�,QGLD��
�
7KH ,QIRUPDWLRQ� %DVH� FRYHUV� ±� $FDGHPLF� ,QIRUPDWLRQ��
,QIUDVWUXFWXUDO� )DFLOLWLHV�� %XGJHW� UHODWHG� LQIRUPDWLRQ�� 0DQSRZHU�
,QIRUPDWLRQ��3HUVRQQHO�,QIRUPDWLRQ��DQG��5�	�'�$FWLYLWLHV��
�
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7KH 6RIWZDUH�KDV�EHHQ�GHYHORSHG�XVLQJ�WKH��1(7�)UDPHZRUN���7ZR�
VHWV�RI�DSSOLFDWLRQ�VRIWZDUH�KDYH�EHHQ�GHYHORSHG��

�

�L��� 'DWD�0DQDJHPHQW�$SSOLFDWLRQ�6RIWZDUH��
�

�LL��� &HQWUDO�6HUYHU�$SSOLFDWLRQ�6RIWZDUH��
�

7KH :HEVLWH�RI�1,6$*(1(7�KDV�WKH�IROORZLQJ�PDMRU�IDFLOLWLHV���
�

� $JULNKRM������ ���$�6HDUFK�(QJLQH�IRU�DJULFXOWXUDO�HGXFDWLRQ��
�

� 'LUHFWRU\���������&ODVVLILHG�LQIRUPDWLRQ�IURP�1,6$*(1(7��
�

� 'LVFXVVLRQ��� ���)RU�VKDULQJ�LQIRUPDWLRQ��
� )RUXP�
�

� 5HSRUW��������� ����'\QDPLF�5HSRUWV�IRU�8VHUV�
� 4XHULHV��
�

7KH 2XWFRPHV�RI�1,6$*(1(7�KDYH�EHHQ�DV�IROORZV��
�

�L��� (VWDEOLVKPHQW�RI�DQ� LQGHSHQGHQW� LQIRUPDWLRQ�V\VWHP�DW� WKH�
RUJDQLVDWLRQ� OHYHO� DQG� ZLOO� DFW� DV� D� XVHIXO� WRRO� IRU� WKH�
DJULFXOWXUDO� HGXFDWLRQ� GDWD� PDQDJHPHQW� RI� WKH� 8QLYHUVLW\�
DQG LWV�DIILOLDWHG�FRQVWLWXHQW�FROOHJHV��

�
�LL��� $YDLODELOLW\� RI� LQIRUPDWLRQ� RQ� $JULFXOWXUDO� (GXFDWLRQ� DW� WKH�

FRXQWU\� OHYHO� WKURXJK� WKH� &HQWUDO� 6HUYHU� DW� ,$65,�� 1HZ�
'HOKL��

�



28

�

�LLL��� ,W�ZLOO�DFW�DV�D�GHFLVLRQ�VXSSRUW�V\VWHP�DQG�ZRXOG�EH�TXLWH�
XVHIXO� WR� DFDGHPLFLDQV�� SODQQHUV�� SROLF\� PDNHUV�� VFLHQWLVWV�
DQG WHFKQRORJLVWV�� VWXGHQWV� SXUVXLQJ� KLJKHU� HGXFDWLRQ� LQ�
DJULFXOWXUH��

�
�LY��� 'HYHORSPHQW�RI�WKH�PHFKDQLVP�IRU�SHULRGLFDO�FROOHFWLRQ�DQG�

XSGDWLRQ�RI�GDWD�RQ�$JULFXOWXUDO�(GXFDWLRQ��
�
�Y�� )HDVLELOLW\� WR� FRPSLOH� WKH� XS�WR�GDWH� GDWD� LQ� WKH� IRUP� RI�

6WDWLVWLFDO�5HSRUWV��
�
�YL��� (VWDEOLVKPHQW�RI�$JULNKRM�±�D�6HDUFK�(QJLQH�IRU�DJULFXOWXUDO�

HGXFDWLRQ�QHWZRUN�LQ�,QGLD��
�
�YLL��� 3XEOLFDWLRQ� RI� DQQXDO� VWDWLVWLFDO� EXOOHWLQV� RQ� $JULFXOWXUDO�

(GXFDWLRQ�LQ�,QGLD��
�

�� 7KH�LQIRUPDWLRQ�JLYHQ�E\�WKH�&�6�2��
�

�L��� 7KH�QHHG�RI�VRXQG�VWDWLVWLFV�WR�IRUPXODWH�SODQV�IRU�WKH�VKRUW�
WHUP�DQG� ORQJ�WHUP�REMHFWLYHV�JRDOV�RI� WKH�QHZ�PLOOHQQLXP�
PXVW EH�SURSHUO\�UHFRJQLVHG��

�
�LL��� 7KH�LPSRUWDQFH�RI�ERWK�µ,QVWLWXWLRQV¶�DQG�µ+RXVHKROGV¶�DV�

RULJLQV�RI�HGXFDWLRQDO�GDWD�PXVW�EH�DSSUHFLDWHG��
�
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�

�LLL��� +RXVHKROG� GDWD� RQ� FKLOGUHQ¶V� DWWHQGDQFH�QRQ�DWWHQGDQFH�
QHHGV�WR�EH�HQVXUHG��

�
�LY��� 7KH�V\VWHP�PXVW�DOVR�FDSWXUH�HQUROPHQW�DQG�RWKHU�GDWD�RI�

XQUHFRJQLVHG�LQVWLWXWLRQV��
�
�Y�� 7KH� VFKHGXOHV� GHYHORSHG� IRU� VFKRROV�PXVW� EH� UHYLHZHG�� LW�

VKRXOG�FRYHU�GDWD�RQ�PRUH�YDULDEOHV��
�
�YL��� $OO�VFKRROV�VKRXOG�EH�JLYHQ�SHUPDQHQW�FRGH�QXPEHUV�

�YLL��� 'DWD�VKRXOG�EH�FROOHFWHG�DW�UHJXODU�LQWHUYDOV�WR�HVWLPDWH�WKH�
XQLW FRVW�RI�HGXFDWLRQ�DW�GLIIHUHQW�OHYHOV��

�
�YLLL��� ,Q� FROOHFWLRQ� RI� GDWD� UHODWLQJ� WR� +LJKHU� (GXFDWLRQ�� WKH�

QXPEHU�RI�)RUPV�PXVW�EH�UHGXFHG�DQG�WKH�WLPH�ODJ�PXVW�EH�
GUDVWLFDOO\�UHGXFHG��

�
�L[��� 0+5'� VKRXOG� HQVXUH� DYRLGDQFH� RI� GXSOLFDWLRQ� RI� HIIRUWV� LQ�

FROOHFWLRQ�RI�GDWD�E\�GLIIHUHQW�DJHQFLHV��
�
�[�� &ROOHFWLRQ� RI� GDWD� VKRXOG� EH� OLQNHG� WR� SROLF\� LPSHUDWLYHV��

DQG��LW�VKRXOG�WKURZ�XS�DSSURSULDWH�LQGLFDWRUV��
�
�[L��� $GHTXDWH� DWWHQWLRQ� PXVW� EH� JLYHQ� WR� DYDLODELOLW\� RI� WLPH�

VHULHV�GDWD��
�
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�

�[LL��� $W� WKH� 6WDWH� OHYHO� WKHUH� VKRXOG� EH� D� 1RGDO� $JHQF\� WR�
FRRUGLQDWH�EHWZHHQ�GLIIHUHQW�'LUHFWRUDWHV��

�
�[LLL��� 6SHFLDO� DWWHQWLRQ� VKRXOG� EH� JLYHQ� WR� FRYHUDJH� RI� WKH� �

0LOOHQLXP�'HYHORSPHQW�*RDOV��
�

�� 7KH�LQIRUPDWLRQ�SUHVHQWHG�DERXW�WKH�6XE�&RPPLWWHH�RI�WKH�
$GYLVRU\� &RPPLWWHH� RQ� (GXFDWLRQDO� 6WDWLVWLFV� E\� LWV�
HUVWZKLOH�&RQYHQHU��

�

7KH 0+5'�VHW�XS�DQ�$GYLVRU\�&RPPLWWHH�RQ�(GXFDWLRQDO�6WDWLVWLFV�
LQ� -XQH����� � 7KH�$GYLVRU\�&RPPLWWHH� VHW� XS� D�6XE�&RPPLWWHH� WR�
H[DPLQH� WKH� GHWDLOV�� � 7KLV� 6XE�&RPPLWWHH� VXEPLWWHG� D� FRPSDFW�
UHSRUW�LQ�0DUFK����FRYHULQJ�DOO�WKH�VHJPHQWV�RI�+5'��

�
7KLV UHSRUW� LGHQWLILHV� WKH� YDULRXV� VRXUFHV� RI� HGXFDWLRQDO� GDWD� DQG�
GHVFULEHV� WKH� PHFKDQLVPV� RI� GDWD� FROOHFWLRQ�� � ,W� DOVR� OLVWV� WKH�
YDULRXV�SXEOLFDWLRQV�EURXJKW�RXW��

�
7KH PRUH� LPSRUWDQW�SDUW�RI� WKH�UHSRUW�SHUWDLQV� WR� LGHQWLILFDWLRQ�RI�
WKH PDMRU� SUREOHPV� DQG� GHILFLHQFLHV� RI� HGXFDWLRQDO� VWDWLVWLFV�
SURGXFHG E\� WKH�0+5'� DQG� WKH� 8*&�� � 7KH� LGHQWLILFDWLRQ� UXQV� DV�
IROORZV��
�
�L��� /RZ�GDWD�UHOLDELOLW\�



31

�

�LL��� 7LPH�ODJ�LQ�PDNLQJ�VWDWLVWLFV�DYDLODEOH�WR�XVHUV��
�
�LLL��� 1RQ�DYDLODELOLW\�RI�GDWD�RQ�VRPH�LPSRUWDQW�LWHPV��
�
�LY��� � � /DFN� RI� FRQVLVWHQF\� LQ� WKH� GDWD� FROOHFWHG� DQG� UHSRUWHG� E\�

GLIIHUHQW�DJHQFLHV��
�
�Y�� ,QDGHTXDWH� PHFKDQLVP� IRU� FROOHFWLRQ�� FKHFNLQJ�� SURFHVVLQJ�

DQG GLVVHPLQDWLRQ�RI�VWDWLVWLFV��
�
�YL��� ,QVXIILFLHQW� DWWHQWLRQ� JLYHQ� WR� HGXFDWLRQDO� VWDWLVWLFV� E\�

DGPLQLVWUDWRUV��
�
�YLL��� ,QFRPSOHWH� FRYHUDJH� �H�J��� XQUHFRJQLVHG� VFKRROV� QRW�

FRYHUHG� DQG� $OWHUQDWH� 6FKRROV� LQFOXGLQJ� 1RQ�IRUPDO�
(GXFDWLRQ� &HQWUHV�� VFKRROV� XQGHU� (GXFDWLRQ� *XDUDQWHH�
6FKHPH�QRW�FRYHUHG�DGHTXDWHO\���

�
7KHVH SUREOHPV�GHILFLHQFLHV� KDYH� EHHQ� HODERUDWHG� XSRQ� LQ� WKH�
UHSRUW��
�
7KH UHSRUW�PDNHV����UHFRPPHQGDWLRQV���7KH�PRUH�SURPLQHQW�RQHV�
DUH EULHIO\�FLWHG�EHORZ��

�
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�

6WUHQJWKHQLQJ�6WDWLVWLFDO�8QLWV��
�
&HQWUDO /HYHO�
�
�L��� $� VHSDUDWH� IXOO�IOHGJHG� %XUHDX� RI� (GXFDWLRQDO±6WDWLVWLFV�

VKRXOG�EH�VHW�XS�LQ�WKH�0+5'��
�
�LL��� 7KH�H[LVWLQJ�DQG� WKH�QHZ�VWDII� VKRXOG�EH� IXOO\� WUDLQHG�DQG��

HTXLSSHG�WR�PDQDJH�D�WRWDOO\�FRPSXWHULVHG�V\VWHP��
�
�LLL��� 7KH�%XUHDX�VKRXOG��FROOHFW�HGXFDWLRQDO�GDWD�QRW�RQO\�RI�WKH�

+5' VHFWRU� EXW� DOVR� RI� +HDOWK�0HGLFDO�� $JULFXOWXUDO� DQG��
RWKHU�SURIHVVLRQDO�DUHDV��

�
�LY��� 7KHUH�VKRXOG�EH�FRPSOHWH�QHWZRUNLQJ�ZLWK�WKH�6WDWHV��
�
�Y�� 7KHUH�VKRXOG�EH�DGHTXDWH�FRPSXWHU�KDUGZDUH�DW�DOO� OHYHOV��

DQG�� DSSURSULDWH� VRIWZDUH� IRU� GDWD� HQWU\�� YHULILFDWLRQ� DQG�
DQDO\VLV��

�
�YL��� 7KH� (6� �� DQG� (6� �� IRUPV� UHTXLUH� VLPSOLILFDWLRQ� DQG�

VXEVWDQWLDO�PRGLILFDWLRQV��
�
�YLL��� 6RPH�DQQXDO�VDPSOH�FKHFNLQJ�RI�GDWD�VKRXOG�EH�LQWURGXFHG�

IRU�YDOLGDWLRQ�RI�GDWD��
�



33

�
�YLLL��� 1HFHVVDU\� OHJDO� SURYLVLRQV� VKRXOG� EH� PDGH� WR� PDNH� LW�

PDQGDWRU\�IRU�DOO�W\SHV�RI�LQVWLWXWLRQV�WR�VXSSO\�WKH�UHTXLUHG�
EDVLF�VWDWLVWLFV��

�
�L[��� 7KH� ,QWHUQDWLRQDO� 6WDQGDUG� &ODVVLILFDWLRQ� IRU� (GXFDWLRQ�

�,6&('��GHYHORSHG�E\�81(6&2�VKRXOG�EH�XVHG�IRU�UHSRUWLQJ�
(GXFDWLRQDO�6WDWLVWLFV��

�
6WDWH�/HYHO�
�

�[�� (DFK� 6WDWH� VKRXOG� KDYH� DQ� (GXFDWLRQDO� 6WDWLVWLFV� RU� (0,6�
8QLW��

�
�[L��� 7KH�6WDWH�8QLWV� VKRXOG�EH�PDQQHG�E\�DGHTXDWH�QXPEHU�RI�

IXOO\�WUDLQHG�VWDII��
�
�[LL��� 7KH� 6WDWH� 8QLW� VKRXOG� EH� SURYLGHG� ZLWK� LQIUDVWUXFWXUDO�

IDFLOLWLHV�RI�FRPSXWHUV�DQG�RWKHU�HTXLSPHQW��
�
�[LLL��� 0DQXDOV� IRU� GDWD� FROOHFWLRQ� VKRXOG� EH� SUHSDUHG� IRU�

LQWURGXFWLRQ�RI�XQLIRUPLW\�LQ�DQG�VWUHDPOLQLQJ�RI�WKH�V\VWHP��
�

*HQHUDO��
�
6FKRRO�/HYHO�

�
�[LY��� $OO� WKH� VFKRROV�LQVWLWXWLRQV� VKRXOG� EH� JLYHQ� � XQLTXH� FRGH�

QXPEHUV��
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�

�[Y�� ,QIRUPDWLRQ�UHODWLQJ�WR�µXQURFRJQLVHG�VFKRROV¶�VKRXOG�DOVR�EH�
FROOHFWHG��

�
/RFDWLRQ��UXUDO�XUEDQ���\HDU�RI�HVWDEOLVKPHQW��FODVVHV��
WDXJKW��

� (QUROPHQW�LQ�HDFK�FODVV�E\�JHQGHU�DQG�6&�67��
� 7HDFKHUV�IXOO�WLPH�SDUW�WLPH�±�E\�JHQGHU��
�

$OO�RWKHU�GDWD�RQ�IDFLOLWLHV��LQFRPH��H[SHQGLWXUH��HWF���VKRXOG�
EH FROOHFWHG�E\�FRQGXFWLQJ�SHULRGLF�VDPSOH�VWXGLHV��

�
�[YL�� 'DWD� RQ� VXFK� HGXFDWLRQDO� LWHPV� DV� OLWHUDF\�� RXW� RI� VFKRRO�

FKLOGUHQ��VFKRRO�GURS�RXWV��SULYDWH�H[SHQGLWXUH�RQ�HGXFDWLRQ�
DQG� EHQHILFLDULHV� RI� YDULRXV� LQFHQWLYH� VFKHPHV�� VKRXOG�
FRQWLQXH�WR�EH�FROOHFWHG�IURP�KRXVHKROGV�E\�1662�HYHU\�ILYH�
\HDUV���'DWD�RQ�OLWHUDF\��KRZHYHU��PD\�EH�FROOHFWHG�LQ�HYHU\�
URXQG�RI�166�EHFDXVH�RI�LWV�LPSRUWDQFH��
�

�[YLL�� 5HJLVWHUV� DQG� IRUPV� IRU� UHFRUG�NHHSLQJ� DW� WKH� VFKRRO� OHYHO�
VKRXOG�EH�VWDQGDUGLVHG�LQ�HDFK�6WDWH��

�
�[YLLL���$�V\VWHP�RI�LQGHSHQGHQW�VDPSOH�FKHFNLQJ�RI�GDWD�VKRXOG�EH�

LQVWLWXWHG�LQ�RUGHU�WR�DVVHVV�WKH�UHOLDELOLW\�RI�GDWD��
�
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�

+LJKHU (GXFDWLRQ�
�

�[L[��� 7KH� 8*&� LV� UHVSRQVLEOH� IRU� FROOHFWLRQ� RI� DOO� WKH� 6WDWLVWLFV�
SHUWDLQLQJ� WR�KLJKHU�HGXFDWLRQ�DQG QRW� MXVW� WKH�6WDWLVWLFV�RI�
8QLYHUVLWLHV�DQG�WKHLU�DIILOLDWHG�FROOHJHV�����

�
&RRUGLQDWLRQ� LV� QHHGHG� ZLWK� RWKHU� 2UJDQLVDWLRQV� VXFK� DV�
0LQLVWU\� RI� +HDOWK�� 0LQLVWU\� RI� $JULFXOWXUH�� 0LQLVWU\� RI� /DZ��
,&$5�DQG�$,&7(��
�

�[[��� 6LQFH� SUREOHPV� RI� GHOD\� DQG� QRQ�UHVSRQVH� LQ� GLUHFW�
FROOHFWLRQ�RI�GDWD�IURP�DERXW�������FROOHJHV�WKURXJK�PDLOHG�
TXHVWLRQQDLUHV�KDYH�EHFRPH�DFXWH��WKH�8*&�VKRXOG�WKLQN�RI�
D VXLWDEOH�DOWHUQDWLYH�VWUDWHJ\�IRU�FROOHFWLRQ�RI�GDWD��

�
�[[L��� /LNH� WKH� VXUYH\� RQ� VFKRRO� HGXFDWLRQ� WR� EH� FRQGXFWHG� E\�

1&(57� RQFH� LQ� �� \HDUV�� 8*&� VKRXOG� DOVR� FRQGXFW� D�
FRPSUHKHQVLYH� VXUYH\� RI� KLJKHU� HGXFDWLRQ� LQVWLWXWLRQV�
TXLQTXHQQLDOO\� WR� SURYLGH�GDWD� RQ� IDFLOLWLHV� �VXFK�DV� OHFWXUH�
URRPV�� OLEUDU\�� ODERUDWRULHV�� ZRUNVKRSV�� HTXLSPHQW���
ILQDQFHV�� VWDII�� HWF�� WKDW� FDQQRW� EH� HDVLO\� FROOHFWHG� HYHU\�
\HDU��

�
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���� 7KH�8*&�$FW��
�

7KH 8*&�KDV�EHHQ�LQ�FKDUJH�RI�FROOHFWLRQ��FRPSLODWLRQ��DQDO\VLV�DQG�
SXEOLFDWLRQ� RI� 6WDWLVWLFV� UHODWLQJ� WR� KLJKHU� HGXFDWLRQ�� � 7KLV�
UHVSRQVLELOLW\� LW�KDV�QRW�EHHQ�DEOH� WR� IXOILO� VDWLVIDFWRULO\�� �6R�PXFK�
ZDV WKH�JDS�LQ�SHUIRUPDQFH�WKDW�WKH�0+5'�KDG�RQFH�WR�WDNH�EDFN�
WKH UHVSRQVLELOLW\�IURP�WKH�8*&��
�
7KH 8*&�GDWD�KDYH�EHHQ�IRXQG�WR�EH�RXWGDWHG�� �7KH\�KDYH�EHHQ�
LQFRPSOHWH�� DQG�� WKH\� KDYH� EHHQ� LQDGHTXDWH� LQ� TXDOLW\� EHVLGHV�
ODFNLQJ� LQ� FRQVLVWHQF\�� � 7KH� UHDVRQV� IRU� WKLV� SRVLWLRQ� KDYH� EHHQ�
PDQ\� OLNH� OLWWOH� VWDII�VXSSRUW�� QRQ�XWLOLVDWLRQ� RI� WKH� WHFKQRORJLFDO�
IDFLOLWLHV�DYDLODEOH��HWF�� �%XW�� WKH�UHDVRQ�SULPDULO\�DGYDQFHG�E\�WKH�
8*& KDV�EHHQ�WKH�UHFDOFLWUDQFH�RI�&ROOHJHV��HVSHFLDOO\�WKH�XQDLGHG�
RQHV� WR� IXUQLVK� GDWD� DV� GHVLUHG�� � 7KH� 8*&� VWDQG� KDV� EHHQ� WKDW�
&ROOHJHV� �HVSHFLDOO\� WKH� XQDLGHG� RQHV�� FDQ� QRW� EH� FRPSHOOHG� WR�
FRPSO\��
�
7KH 8*&� UHFRJQLVHV�8QLYHUVLWLHV�� DQG� WKH�8QLYHUVLWLHV� DIILOLDWH� WKH�
&ROOHJHV�� �:K\� FDQ� LW� QRW� EH� D� FRQGLWLRQ� RI� VXFK� µUHFRJQLWLRQ¶� RU�
µDIILOLDWLRQ¶� WKDW� WKH� 8QLYHUVLWLHV� RU� &ROOHJHV�� DV�PD\� EH� WKH� FDVH��
VKDOO FRPSO\� LQ� WLPH� ZLWK� WKH� UHTXLUHPHQWV� UHODWLQJ� WR� VXSSO\� RI�
LQIRUPDWLRQ�DQG�GDWD"��7KHUH�KDV�EHHQ�QR�VDWLVIDFWRU\�UHVSRQVH�WR�
WKLV TXHU\�� �6XUSULVLQJO\��HQIRUFHPHQW�RI� WKLV� UHTXLUHPHQW�KDV�QRW�
HYHQ�EHHQ�DWWHPSWHG�WKURXJK�SUHVFULSWLRQ�RI�D�FRQGLWLRQDOLW\�WR�WKH�
JUDQWV�LQ�DLG� JLYHQ�� � %XW�� IROORZLQJ� WKLV� URXWH� PD\� QRW� SURYLGH� D�
FRPSOHWH� VROXWLRQ� VLQFH� PDQ\� 8QLYHUVLWLHV�&ROOHJHV� GR� QRW� WDNH�
JUDQW�LQ�DLG�IURP�WKH�8*&��
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7KH EHWWHU�FRXUVH�RI�DFWLRQ�ZRXOG��WKHUHIRUH��EH�WR�DPHQG�6HFWLRQ�
�� RI� WKH� 8*&� $FW� WR� LQWURGXFH� D� UHJXODWLRQ� IRU� SUHVFULSWLRQ� RI�
WLPHO\�VXSSO\�RI�UHTXLVLWH�LQIRUPDWLRQ�DV�D�VWDWXWRU\�REOLJDWLRQ�ERWK�
RI &ROOHJHV�DQG�8QLYHUVLWLHV��

�

���� 7KH�$,&7(�$FW��
�

7KH SRVLWLRQ� UHODWLQJ� WR� VXSSO\� RI� VWDWLVWLFV� E\� ,QVWLWXWLRQV� RI�
7HFKQRORJLFDO�(GXFDWLRQ�WR�WKH�$,&7(�KDV�EHHQ�ZHDNHU�WKDQ�WKDW�LQ��
WKH FDVH�RI�WKH�8*&���7KH�$,&7(�KDV�QRW�EHHQ�DEOH�WR�JLYH�WKH�8*&�
�ZKR KDV� EHHQ� WKH� &RRUGLQDWLQJ� $JHQF\� IRU� +LJKHU� (GXFDWLRQ��
UHJXODU�VXSSO\�RI�XSGDWHG�LQIRUPDWLRQ��
�
([SODLQLQJ WKH� µSRZHUV� RI� WKH� $,&7(¶�� WKH� UHSUHVHQWDWLYH� RI� WKH�
$,&7( SOHDGHG� KHOSOHVVQHVV�� � 7KH� ,QVWLWXWLRQV� RI� 7HFKQLFDO�
(GXFDWLRQ� DUH� �UHSRUWHGO\�� QRW� UHTXLUHG� WR� WDNH� DQ\� DFWLRQ� IRU�
VXSSO\ RI� LQIRUPDWLRQ� RU� �HYHQ�� IRU� VHHNLQJ� UHJLVWUDWLRQ�XQWLO� WKH\�
FRPSOHWH� �� \HDUV� RI� UXQQLQJ�� � (YHQ� WKHUHDIWHU�� VRPH� RI� WKHP�GR�
QRW ERWKHU�DERXW�$,&7(� UHFRJQLWLRQ�UHJLVWUDWLRQ�� �$QG�� WKHUH� LV�QR�
SURYLVLRQ�LQ�WKH�6WDWXWH�WR�FRPSHO�VXFK�UHFRJQLWLRQ�UHJLVWUDWLRQ��
�
7KH PRVW� SUDFWLFDO� FRXUVH�ZLOO� EH� WR�DPHQG�6HFWLRQ���� ����RI� WKH�
$,&7( $FW�WR�SURYLGH�VSHFLILFDOO\�IRU�FRPSXOVRU\�UHJLVWUDWLRQ�VR�WKDW�
WKH $,&7(�FDQ�UHTXLUH�VXSSO\�RI�WKH�UHTXLVLWH�GDWD�DV�D�FRQGLWLRQ�RI�
UHJLVWUDWLRQ��

�
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�
���� 7KH� 0+5'� FRPSLODWLRQV� RI� XQLIRUP� FRQFHSWV� DQG�

GHILQLWLRQV��
�
2QH RI�WKH�ORQJ�VWDQGLQJ�ZHDNQHVVHV�RI�WKH�V\VWHP�IRU�FROOHFWLRQ�RI�
HGXFDWLRQDO� VWDWLVWLFV� KDV� EHHQ� WKH� DEVHQFH� RI� D� FRPSLODWLRQ� RI�
XQLIRUP�FRQFHSWV�DQG�GHILQLWLRQV���7KH�VHULRXVQHVV�RI�WKLV�SUREOHP�
LV� DJJUDYDWHG� E\� WKH� IDFW� WKDW� WKHUH� LV� D� SOXUDOLW\� RI� FKDQQHOV� RI�
FROOHFWLRQ� HDFK� DGRSWLQJ� LWV� RZQ� QRUPV� DQG� VWDQGDUGV�� � 9DULRXV�
&RPPLWWHHV� UHYLHZLQJ� WKH� (GXFDWLRQDO� 6WDWLVWLFV� 6\VWHP� KDYH�
UHSHDWHGO\�KLJKOLJKWHG�WKLV�LQILUPLW\�DQG�FDOOHG�IRU�UHPHGLDO�DFWLRQ��
�
7KLV 5HYLHZ� &RPPLWWHH� DOVR� VWURQJO\� VWUHVVHG� WKLV� QHHG� LQ� LWV�
GHOLEHUDWLRQV���,Q�IDFW��LW�KDV�JRQH�D�VWHS�DKHDG�WR�WDON�LQ�WHUPV�RI�
GRLQJ� DZD\� WKH� SOXUDOLW\� RI� FKDQQHOV� DQG� LQWURGXFH� RQH� XQLILHG�
V\VWHP���7KLV�LVVXH�KDV�EHHQ�GHDOW�ZLWK�LQ�JUHDWHU�GHWDLO�ODWHU�LQ�WKLV�
UHSRUW��
�
2Q WKH�VXEMHFW�RI�LQWURGXFWLRQ�RI�D�FRPSLODWLRQ�RI�XQLILHG�FRQFHSWV�
DQG�GHILQLWLRQV��LW�ZDV�KHDUWHQLQJ�WR�VHH�VRPH�PHDQLQJIXO�DFWLRQ�E\�
WKH 0+5'� DQG� WKH� 1&(57�� � %XW�� WKH� SUREOHP� ZDV� VWLOO� VHHQ� WR�
SHUVLVW�EHFDXVH�RI�WKH�VHSDUDWH�FRPSLODWLRQV���7KH�0+5'�KDV�GRQH�
ZHOO�WR�WDNH�WKH�FXH�DQG�LQWHJUDWH�WKH�FRPSLODWLRQV��

�
7KH 0+5'� KDV� SURGXFHG� DQ� LQWHJUDWHG� FRPSLODWLRQ� RI� XQLIRUP�
FRQFHSWV DQG� GHILQLWLRQV� VHSDUDWHO\� IRU� µVFKRRO� HGXFDWLRQ¶� DQG�
µKLJKHU�WHUWLDU\� HGXFDWLRQ¶�� � 7KHVH� KDYH� EHHQ� FLUFXODWHG� WR� DOO�
FRQFHUQHG���'XULQJ�RXU�5HJLRQDO�0HHWLQJV��FRSLHV�ZHUH�JLYHQ�DJDLQ�
WR DOO� WKH�6WDWH�*RYWV�� �&RSLHV�RI� WKHVH� FRPSLODWLRQV�DUH�DWWDFKHG�
DV $QQH[�±��$�DQG�$QQH[�±��%�LQ 9RO��,,�RI WKLV�5HSRUW���
�
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7KH FRPSLODWLRQ� UHODWLQJ� WR� µVFKRRO�HGXFDWLRQ¶� FRQWDLQV����HQWULHV��
DQG��WKH�FRPSLODWLRQ�UHODWLQJ�WR�µKLJKHU�WHUWLDU\�HGXFDWLRQ¶�FRQWDLQV�
�� HQWULHV�� � 7KHUH� FDQ� EH� DQ� RSLQLRQ� WKDW� WKHVH� DUH� LQFRPSOHWH�
FRPSLODWLRQV���,W�PXVW�EH�UHFRJQLVHG�LQ�WKLV�FRQWH[W�WKDW�WKH�0+5'�
KDV�� DSSDUHQWO\�� GHDOW� ZLWK� RQO\� WKH� H[SUHVVLRQV� LQ� GLVSXWH�� � ,Q�
RWKHU ZRUGV�� WKH\� KDYH� QRW� EHHQ� SUHSDUHG� DV� FRPSLODWLRQV� RI� D�
FRPSOHWH�JORVVDU\�RI�FRQFHSWV�DQG�GHILQLWLRQV����
�
:KHWKHU�LW�LV�QHFHVVDU\�WR�VR�HODERUDWH�WKHVH�FRPSLODWLRQV�PD\�EH�
FRQVLGHUHG�E\�WKH�0+5'����,Q�RXU�RSLQLRQ��LW�ZLOO�EH�XVHIXO�WR�GR�VR��
LW�ZLOO��WKHQ��EHFRPH�RQH�KDQG\�FRPSLODWLRQ�IRU�DOO�SXUSRVHV���
,Q RXU�5HJLRQDO�0HHWLQJV��VRPH�6WDWH�*RYWV��GLG�UDLVH�D�SRLQW�DERXW�
JLYLQJ�DQ�RSSRUWXQLW\�WR�WKH�6WDWH�*RYWV��WR�JLYH�WKHLU� LQSXWV���:H�
IHHO�� WKLV� LV� D� OHJLWLPDWH� UHTXHVW�� � 2Q� D� EDVLF� LVVXH� OLNH� VHWWOLQJ�
FRQFHSWV DQG�GHILQLWLRQV��DOO�LQWHUHVWHG�SDUWLHV�PXVW�JHW�D�VD\���7KH�
0+5'� PD\� UDLVH� WKLV� PDWWHU� IRU� GLVFXVVLRQ� DQG� VHWWOHPHQW� LQ� D�
QDWLRQDO�FRQIHUHQFH�LQYROYLQJ�DOO�6WDWH�*RYWV��DQG�RWKHU�HGXFDWLRQDO�
ERGLHV�FRQFHUQHG��

�
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6HFWLRQ�±����
6FRSH�RI�WKH�5HYLHZ��

����� 7KH�1RWLILFDWLRQ� LVVXHG� E\� WKH�0+5'� IRFXVHV�PRUH�RQ� LVVXHV� OLNH�
V\VWHPV��SURFHGXUHV��SDUDPHWHUV�DQG�� ILQDQFLDO� LPSOLFDWLRQV�� �,W�GRHV�QRW�
VSHFLILFDOO\�LQGLFDWH�WKH�VHFWRUV�VHJPHQWV�WR�EH�FRYHUHG��
�
����� 7KH� 7HUP� RI� 5HIHUHQFH� ±� ��� ZKLFK� UHIHUV� WR� LGHQWLILFDWLRQ� RI� WKH�
FRPSOHWH� VHW� RI� SDUDPHWHUV� RQ�ZKLFK� WKH�0+5'� VKRXOG� FROOHFW� VWDWLVWLFV�
DQQXDOO\��FOHDUO\�LQGLFDWHV�WKDW�WKH�µUHYLHZ¶�HQFRPSDVVHV�DOO�WKH�DUHDV�QRZ�
FRYHUHG��
�
�� ,Q� WKH� ILUVW� PHHWLQJ� RI� WKH� 5HYLHZ� &RPPLWWHH�� ZKHQ� WKH� EDVLF�
LVVXHV�ZHUH�FRQVLGHUHG�� LW�ZDV�FOHDUO\�VSHFLILHG�E\�WKH�UHSUHVHQWDWLYHV�RI�
WKH 0+5'� WKDW� WKH�5HYLHZ�&RPPLWWHH� VKRXOG� FRYHU� DOO� WKH� VHJPHQWV� RI�
WKH +5'�VHFWRU�DQG�D�IHZ�RWKHU�VHFWRUV�DV�ZHOO��
�
�� $FFRUGLQJO\�� LW�ZDV� GHFLGHG� WR� VSUHDG� WKH� FDQYDV� WR� FRYHU� DOO� WKH�
VHJPHQWV� RUGLQDULO\� FRYHUHG� E\� WKH� 0+5'� YL]��� (OHPHQWDU\� 6FKRROV�
�3ULPDU\� �� 8SSHU� 3ULPDU\��� 6HFRQGDU\� DQG� 6HQLRU� 6HFRQGDU\� 6FKRROV��
+LJKHU (GXFDWLRQ��7HFKQLFDO�(GXFDWLRQ�DQG��$GXOW�(GXFDWLRQ��
�
�� 7KH� %XUHDX� RI� $GXOW� (GXFDWLRQ�� VWUDQJHO\�� ZDV� QRW� SDUWLFXODUO\�
HQWKXVLDVWLF�DERXW�SDUWLFLSDWLQJ�LQ�WKLV�H[HUFLVH���7KH\�IHOW�WKH\�ZHUH�GRLQJ�
UHDVRQDEO\�ZHOO�RQ�WKLV�IURQW�DQG�GLG�QRW�UHTXLUH�DQ\�KHOS�� �+DSSLO\�� WKLV�
DWWLWXGH� FKDQJHG� VXEVHTXHQWO\�� DQG�� WKH� 5HSRUW� LQFRUSRUDWHV� LQSXWV�
UHODWLQJ�WR�$GXOW�(GXFDWLRQ�DOVR��
�
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����� ,Q�WKH�ILUVW�PHHWLQJ�RI�WKH�5HYLHZ�&RPPLWWHH�� LW�ZDV�FODULILHG�WKDW�
WKH &RPPLWWHH�VKRXOG�DOVR�FROOHFW�RYHUDOO�GDWD�IURP�WKUHH�RWKHU�VHFWRUV�±�
0HGLFDO (GXFDWLRQ�� /HJDO� 6WXGLHV� DQG�� $JULFXOWXUDO� (GXFDWLRQ�� � ,W� ZDV�
VWUHVVHG�WKDW�WKH�LGHD�ZDV�QRW�WR�WDNH�RYHU�WKH�UHVSRQVLELOLW\�IRU�FROOHFWLRQ�
RI HGXFDWLRQDO�VWDWLVWLFV� LQ�WKH�RWKHU�VHFWRUV��WKH� LGHD�ZDV�RQO\�WR�FROOHFW�
IURP� WKHP�RYHUDOO� FRKRUW�GDWD� WR�DVFHUWDLQ� WKH� LQWHU�VHFWRUDO�PRYHPHQWV�
RI VWXGHQWV�� �7KH�PLQLPXP�UHTXLUHPHQW�ZLOO��WKHUHIRUH��EH�WR�SURMHFW�WKH�
DQQXDO� LQWDNH� �L�H��� &RXUVHZLVH� QHZ� DGPLVVLRQV�� DQG� RXWSXW� �L�H���
FRXUVHZLVH� DQQXDO� JUDGXDWLRQV�� RI� WKH� GLIIHUHQW� FRXUVHV� LQ� WKHVH� RWKHU�
VHFWRUV��
�
�������$� VSHFLDO� PHQWLRQ� ZDV� DOVR� PDGH� RI� (DUO\� &KLOGKRRG� &DUH� DQG�
(GXFDWLRQ� �(&&(��� �6LQFH� WKH�0LQLVWU\�RI�:RPHQ�DQG�&KLOG�'HYHORSPHQW�
ZDV RSHUDWLQJ� D� PDVVLYH� ,&'6� SURJUDPPH�� ZKLFK� KDG� D� SURPLQHQW�
FRPSRQHQW�RI�3UH�6FKRRO�(GXFDWLRQ��LW�ZDV�GHFLGHG�WR�OLDLVH�ZLWK�WKHP�LQ�
WKLV UHJDUG��
�

������� 7KH�&RPPLWWHH�IHOW�WKDW�DWWHQWLRQ�WR�(DUO\�&KLOGKRRG�(GXFDWLRQ�ZDV�
LPSRUWDQW� LQ� WKH� FRQWH[W� DOVR� RI� WKH� 6DUYD� 6KLNVKD� $EKL\DQ�� � 6LQFH� WKH�
REMHFWLYH�ZDV�WR�HQVXUH������HQUROPHQW�LQ�FODVV�,�RI�DOO�FKLOGUHQ�RI�DJH����
DWWHQWLRQ�WR�(&(�ZRXOG�EHWWHU�SUHSDUH�WKHP�IRU�JRLQJ�WR�D�UHJXODU�VFKRRO�
DW�DJH�����
�
�� ,Q�DOO� WKH�DUHDV�FRYHUHG�� LW�ZLOO�EH�QHFHVVDU\� WR� LGHQWLI\�WKH�PDMRU�
JDSV� LQ� WKH� H[LVWLQJ� V\VWHP� DQG� DUUDQJH� IRU� WKHP� WR� EH� ILOOHG�� � )RU�
H[DPSOH� GHWDLOHG�GDWD�RQ�PLQRULWLHV�DQG�SHUVRQV�ZLWK�GLVDELOLWLHV�RXJKW�WR�
EH HQVXUHG�LQ�DQ\�QHZ�IRUPDW�RU�V\VWHP��
�
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�� µ7HFKQRORJ\�XSJUDGDWLRQ¶��DV�D� WHUP�RI� UHIHUHQFH��ZDV�VLQJOHG�RXW�
WR SOD\� D� YHU\� VLJQLILFDQW� UROH� EHFDXVH� WHFKQRORJ\� XSJUDGDWLRQ� LQ� GDWD�
FROOHFWLRQ�� FRPSLODWLRQ�� SURFHVVLQJ�� SXEOLFDWLRQ�� KDG� FRPH� WR� DVVXPH�
JUHDWHU LPSRUWDQFH���7KH�1,&��LQ�LWV�UROH�DV�WKH�UHSRVLWRU\�RI�NQRZOHGJH�LQ�
WKLV DUHD�� ZRXOG� KDYH� WR� SOD\� D� OHDGHUVKLS� UROH� QRW� RQO\� LQ� SURSDJDWLQJ�
QHZ PRGHOV�DQG� LGHDV�EXW�DOVR� LQ�GHYHORSLQJ�FDSDELOLWLHV� WR�RSHUDWH�DQG�
DEVRUE�WKHP��
�
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6HFWLRQ�±��$�
�

5HYLHZ�RI�(DUOLHU�6WXGLHV�
�

�� 6LQFH�,QGHSHQGHQFH��HGXFDWLRQ�LQ�,QGLD�KDV�ZLWQHVVHG�VHD�FKDQJHV�
LQ WHUPV�RI�FRQWHQW��FXUULFXOXP��TXDOLW\�DQG��PXOWLSOH�PRGHV�RI�WHDFKLQJ��
HPHUJHQFH� RI� QHZ� ILHOGV� RI� VWXG\� OLNH� +RWHO� 0DQDJHPHQW�� &DWHULQJ�
7HFKQRORJ\� )DVKLRQ� 7HFKQRORJ\�� HWF�� � 7KH� FRQFHSW� RI� PXOWLSOH� HQWU\�
V\VWHP� KDV� DOVR� FRPH� LQWR� H[LVWHQFH�� � $SDUW� IURP� IRUPDO� HGXFDWLRQ��
FRUUHVSRQGHQFH�FRXUVHV��GLVWDQFH�HGXFDWLRQ��RSHQ�HGXFDWLRQ��KRPH�VWXG\��
HWF�� KDYH� IRXQG� ZLGHU� DFFHSWDQFH�� � (GXFDWLRQDO� $GPLQLVWUDWLRQ� DW� DOO�
OHYHOV�KDV�DOVR�XQGHUJRQH�FKDQJHV�DIWHU�,QGHSHQGHQFH��
�
�� 5HDOLVLQJ�WKDW�D�UHOLDEOH�DQG�VRXQG�VWDWLVWLFDO�GDWDEDVH�RQ�HGXFDWLRQ�
LV D� EDVLF� UHTXLVLWH� IRU� SODQQLQJ� WR� VXFFHHG�� YDULRXV� HIIRUWV� KDYH� EHHQ�
PDGH� E\� WKH� *RYW�� WR� SURYLGH� D� UHOLDEOH� GDWD� EDVH� RQ� HGXFDWLRQ� E\�
IRUPDWLRQ� RI� YDULRXV� &RPPLWWHHV� DW� GLIIHUHQW� OHYHOV�� � 7KH� EDFNJURXQG�
SDSHU� FLUFXODWHG� E\� WKH� 0+5'� JLYHV� D� GHWDLOHG� DFFRXQW� RI� WKHVH�
GHYHORSPHQWV�� � �$� FRS\�RI� WKLV�SDSHU� LV� DWWDFKHG�DV�$QQH[�±��� LQ�9RO��
,,,�RI�WKLV�5HSRUW���
�
�� 7KH�GHWDLOV�KDYH�EHHQ�FXOOHG�RXW�DQG�EULHIO\�SUHVHQWHG�KHUHXQGHU�
IRU LQIRUPDWLRQ� DQG� UHFDSLWXODWLRQ�� � $OWKRXJK� WKHUH� KDYH� EHHQ� PDQ\�
VWXGLHV��IRXU�RI�WKHP�VWDQG�RXW�IRU�WKHLU�FRQWULEXWLRQV��
�

�L�� 7KH���������VWXG\�WKDW�UHFRPPHQGHG�LQWURGXFWLRQ�RI�WKH�(6�
VHULHV�RI�IRUPV��

�
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�LL��� 7KH�+LJK�/HYHO�&RPPLWWHH�VHW�XS�LQ�������
�
�LLL��� 7KH�6XE�&RPPLWWHH�DSSRLQWHG�E\�WKH�$GYLVRU\�&RPPLWWHH�LQ�

������
�
�LY��� 7KH� 1DWLRQDO� &RPPLVVLRQ� RQ� 6WDWLVWLFV� VHW� XS� LQ� -DQXDU\�

������
�
���� 7KH�QRWDEOH�HYHQWV�LQ�WKH�GHYHORSPHQW�RI�WKH�V\VWHP�FDQ�EH�
WUDFHG�DV�IROORZV�±�
�
• 3ULRU� WR� ������ WKH� 'LUHFWRUDWH� RI� &RPPHUFLDO� ,QWHOOLJHQFH�

FROOHFWHG� HGXFDWLRQDO� VWDWLVWLFV�� � $IWHU� ,QGHSHQGHQFH�� WKLV�
DFWLYLW\�ZDV�WDNHQ�RYHU�E\�WKH�0LQLVWU\�RI�(GXFDWLRQ��

�
• ,Q������DQ�$GYLVRU\�&RPPLWWHH�ZDV�DSSRLQWHG�WR�DGYLVH�RQ�

DOO PDWWHUV�RI�HGXFDWLRQDO�VWDWLVWLFV���7KLV�GLG�QRW�KDYH�PXFK�
RI DQ�LPSDFW��

�

• ,Q� ��������� WR� UHGXFH� WKH� WLPH� ODJ� LQ� DQQXDO� HGXFDWLRQDO�
VWDWLVWLFV��WKH�IRUPV�ZHUH�UHYLVHG�WR�LQWURGXFH�(6�,�WR�(6�9,�
IRUPV����

�
• ,Q�������D�6WDQGLQJ�&RPPLWWHH�RQ�(GXFDWLRQDO�6WDWLVWLFV�ZDV�

VHW�XS��
�
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• ,Q�������D�+LJK�/HYHO�&RPPLWWHH�ZDV�VHW�XS�WR�UHYLHZ�WKH�
HQWLUH�V\VWHP���%DVHG�RQ�LWV�UHFRPPHQGDWLRQ��WKH�(6�6HULHV�
RI IRUPV�ZDV�UHFDVW�DQG�ELIXUFDWHG�WR�FRYHU�VFKRRO�HGXFDWLRQ�
DQG KLJKHU�HGXFDWLRQ�VHSDUDWHO\��

�
7ZR� RWKHU� VXEVHTXHQW� GHYHORSPHQWV� WRRN�SODFH�� � ,Q� �����
��� FROOHFWLRQ� DQG� SXEOLFDWLRQ� RI� HGXFDWLRQDO� VWDWLVWLFV�
UHODWLQJ� WR� KLJKHU� HGXFDWLRQ� ZDV� WUDQVIHUUHG� WR� WKH� 8*&���
7ZR� DWWHPSWV� ZHUH� PDGH� WR� LQWURGXFH� FRPSXWHULVDWLRQ� RI�
WKH SURFHVV� LQYROYHG�� � %RWK� WKH� GHYHORSPHQWV� GLG� QRW�
VXFFHHG��
�

• ,Q� ����� WKH� 6WDQGLQJ� &RPPLWWHH� ZDV� ZRXQG� XS� DQG�
UHSODFHG�E\�D�0RQLWRULQJ�*URXS�WR�DGYLVH�RQ�DOO�PDWWHUV��

�
• ,Q� ������ DQ� $GYLVRU\� &RPPLWWHH�ZDV� FRQVWLWXWHG� WR� DGYLVH�

RQ HGXFDWLRQDO�VWDWLVWLFV��
�

7KLV�$GYLVRU\�&RPPLWWHH�VHW�XS�D�6XE�&RPPLWWHH���7KH�6XE�
&RPPLWWHH�JDYH�D�UHSRUW�LQ��������,WV�UHFRPPHQGDWLRQV�DUH�
DWWDFKHG�DV�$QQH[�����LQ 9RO��,,,�

,Q� ������ WZR� PRUH� 6XE�&RPPLWWHHV� ±� RQH� RQ� GDWD�QHHGV�
DQG DQRWKHU�RQ�LQWHU�VHFWRUDO�VHJPHQWDO�FRRUGLQDWLRQ�±�ZHUH�
VHW�XS���%XW��WKHUH�ZDV�QR�VLJQLILFDQW�LPSDFW��
�
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• $ 1DWLRQDO� 6WDWLVWLFDO� &RPPLVVLRQ� ZDV� VHW� XS� LQ� -DQXDU\�
������ ,WV� UHSRUW� ������� FRQWDLQHG� PDQ\� UHFRPPHQGDWLRQV�
RQ µHGXFDWLRQ¶�� � 7KH� UHFRPPHQGDWLRQV� DUH� OLVWHG� LQ� WKH�
6WDWHPHQW�DWWDFKHG�DV�$QQH[�± � LQ 9RO��,,,�

• 7KH GLIIHUHQW� UHSRUWV� VXEPLWWHG�E\�YDULRXV�6XE�&RPPLWWHHV�
RUFKHVWUDWHG�WZR�PDLQ�SRLQWV��

�

a 8*&�VKRXOG�JLYH�EHWWHU�DWWHQWLRQ�WR�WKLV�ZRUN�DQG�JR�
LQ IRU�HOHFWURQLF�GDWD�FROOHFWLRQ�V\VWHPV���

�
a 7KH� 'LVWDQFH� (GXFDWLRQ� &RXQFLO� VKRXOG� EH� HQWUXVWHG�

ZLWK� WKH� UHVSRQVLELOLW\� RI� FROOHFWLQJ� GDWD� UHODWLQJ� WR�
GLVWDQFH�HGXFDWLRQ��

�
• 2YHU� WKH� \HDUV�� HGXFDWLRQDO� VWDWLVWLFV� KDYH� FRPH� WR� EH�

DYDLODEOH� IURP� GLIIHUHQW� VRXUFHV� ±� $,6(6� �1&(57���
3RSXODWLRQ� &HQVXV� �5*,��� 1662� �6WDWLVWLFV� 'HSW���� ',6(�
�18(3$��� ,$05� �IRU� 7HFKQLFDO� ,QVWLWXWLRQV��� '$(� �IRU� $GXOW�
/LWHUDF\���1&$(5��'LUHFWRUDWHV�RI�(GXFDWLRQ� LQ�6WDWHV��6WDWH�
%RDUGV�RI�6HFRQGDU\�(GXFDWLRQ���%XW��FROOHFWLRQ��FRPSLODWLRQ�
DQG�� SXEOLFDWLRQ� RI� HGXFDWLRQDO� VWDWLVWLFV� KDYH� FRQWLQXHG� WR�
UHPDLQ�DV� UHVSRQVLELOLWLHV�RI� WKH�0+5'�� �7KLV� LV�SDUWLFXODUO\�
VR�ZLWK�UHIHUHQFH�WR�LQWHUQDWLRQDO�UHTXLUHPHQWV�RI�81(6&2��

�
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• 7KH IROORZLQJ�TXDOLI\�WR�EH�OLVWHG�DV�WKH�PDLQ�SXEOLFDWLRQV�LQ�

WKH ILHOG�RI�HGXFDWLRQDO�VWDWLVWLFV�±�
�

a 6HOHFWHG�(GXFDWLRQDO�6WDWLVWLFV�
�
a (GXFDWLRQ�LQ�,QGLD�9ROXPHV�,�WR�,9�
�
a $QDO\VLV�RI�EXGJHWHG�H[SHQGLWXUH�RQ�HGXFDWLRQ�
�
a 5HVXOWV�RI�+LJK�6FKRRO�DQG�+LJKHU�6HFRQGDU\��

([DPLQDWLRQV��
�
����� ,Q� �������� D� VWXG\�ZDV� FRPPLVVLRQHG� WR� UHGXFH� WKH� WLPH� ODJ� LQ�
DQQXDO� HGXFDWLRQDO� VWDWLVWLFV�� � %DVHG� RQ� LWV� UHFRPPHQGDWLRQ�� WKH� IRUPV�
ZHUH�UHYLVHG�WR�XVKHU�LQ�WKH�(6�,�WR�(6�9,�IRUPV��
�
������� ,Q�SXUVXDQFH�RI�WKH�UHFRPPHQGDWLRQV�PDGH�E\�WKH�(LJKWK�$OO�,QGLD�
&RQIHUHQFH� RQ� (GXFDWLRQDO� 6WDWLVWLFV� KHOG� LQ� ����� �ZKLFK�ZHUH� DFFHSWHG�
E\ WKH�6WDQGLQJ�&RPPLWWHH�RQ�(GXFDWLRQDO�6WDWLVWLFV�RQ����'HFHPEHU�����
D +LJK�/HYHO�&RPPLWWHH�ZDV�FRQVWLWXWHG�LQ������IRU�UHYLHZLQJ�WKH�HQWLUH�
HGXFDWLRQDO�VWDWLVWLFV�V\VWHP�LQ�WKH�FRXQWU\��
�
�������%DVHG�RQ�WKH�UHFRPPHQGDWLRQV�RI�WKLV�+LJK�/HYHO�&RPPLWWHH��VWHSV�
ZHUH�WDNHQ�DV�VHW�RXW�KHUHLQDIWHU��
�

�L��� (6� 6HULHV� RI� IRUPV� IRU� FROOHFWLRQ� RI� GDWD� ZHUH� VWUHDPOLQHG�
DQG ZHUH�IXUWKHU�ELIXUFDWHG�IRU�VFKRROV�DQG�KLJKHU�HGXFDWLRQ�
VHSDUDWHO\�� � 7KH� IROORZLQJ� W\SH� RI� IRUPV� ZHUH� LQWURGXFHG�
Z�H�I�����������

�
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(6�, �6��1XPHULFDO�GDWD��VFKRRO�HGXFDWLRQ��
�

(6�,, �6��)LQDQFLDO�GDWD�VFKRRO�HGXFDWLRQ�
�

(6�,,,�6�� 	� �&�� ([DPLQDWLRQ� UHVXOWV�VFKRRO� DQG� KLJKHU�
HGXFDWLRQ�

�
(6�,9 �6��6FKRRO�HGXFDWLRQDO�VWDWLVWLFV�IRU�6&�67�

�
(6�, �&��1XPHULFDO�GDWD�LQ�UHVSHFW�RI�KLJKHU�HGXFDWLRQ�

�
(6�,, �&��)LQDQFLDO�GDWD�IRU�KLJKHU�HGXFDWLRQ�

�
(6�,9 �&��1XPHULFDO�GDWD�IRU�KLJKHU�HGXFDWLRQ�RI�6&�67�

�
(;�9 DQG�(6�9,�IRUPV�ZHUH�OLVWHG��

�
�LL��� &ROOHFWLRQ� DQG� SXEOLFDWLRQ� RI� VWDWLVWLFV� RQ� KLJKHU� HGXFDWLRQ�

ZDV�WUDQVIHUUHG�WR�8QLYHUVLW\�*UDQWV�&RPPLVVLRQ�ZLWK�HIIHFW�
IURP����������

�
�LLL��� 1&(57� FRQWLQXHG� WR� FRQGXFW� TXLQTXHQQLDO� $OO� ,QGLD�

(GXFDWLRQDO�6XUYH\V��
�
�LY��� 7ZR� DWWHPSWV� UHODWLQJ� WR� FRPSXWHULVDWLRQ� RI� HGXFDWLRQDO�

VWDWLVWLFV�ZHUH�PDGH�� ,Q� WKH� ILUVW�DWWHPSW�GXULQJ������GDWD�
RQ HQUROPHQW�DQG�DWWHQGDQFH�ZHUH�WR�EH�FROOHFWHG�IURP�DOO��

�
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VFKRROV�KDYLQJ�XSWR�XSSHU�SULPDU\�FODVVHV�IRU�WKH�SXUSRVH�RI�
TXDUWHUO\� PRQLWRULQJ� RI� 8((�� � ,Q� WKH� VHFRQG� DWWHPSW�� WKH�
0+5' KDG� ODXQFKHG� D� VFKHPH� RI� FRPSXWHULVDWLRQ� RI�
HGXFDWLRQDO� VWDWLVWLFV� DW� WKH� VWDWH� OHYHO� GXULQJ� WKH� 6HYHQWK�
)LYH <HDU�3ODQ�LQ�FROODERUDWLRQ�ZLWK�1,&���%RWK�WKH�DWWHPSWV�
GLG�QRW�VXFFHHG��

�
������� ,Q� -XQH� ����� DQ� $GYLVRU\� &RPPLWWHH� RQ� (GXFDWLRQDO� 6WDWLVWLFV�
XQGHU� WKH� &KDLUPDQVKLS� RI� 6HFUHWDU\� �(GXFDWLRQ�� ZDV� FRQVWLWXWHG� WR�
VXJJHVW� PHDVXUHV� RQ� DOO� PDWWHUV� FRQFHUQLQJ� HGXFDWLRQDO� VWDWLVWLFV� IURP�
WLPH� WR� WLPH�� 2Q� ��� $XJXVW� ������ WKH� $GYLVRU\� &RPPLWWHH� GHFLGHG� WR�
FRQVWLWXWH�D� VXE�&RPPLWWHH� WR� ORRN� LQWR� WKH�SUHVHQW�V\VWHP�RI�FROOHFWLRQ�
HGXFDWLRQDO� VWDWLVWLFV� DQG� VHH� IRU� LWVHOI� WKH� GLIIHUHQW� V\VWHPV� EHLQJ� DW�
SUHVHQW� IROORZHG� LQ� 6WDWHV�� � 7KH� VXE�&RPPLWWHH� ZDV� DVNHG� WR� YLVLW�
GLIIHUHQW�6WDWHV�DQG�VHH�WKH�V\VWHP�RI�FROOHFWLRQ�RQ�HGXFDWLRQDO�VWDWLVWLFV�
DQG�PDNH�LWV�UHFRPPHQGDWLRQV��
�
������� 7KH�6XE�&RPPLWWHH�VXEPLWWHG� LWV� UHSRUW� LQ�0DUFK������� � ,WV�PDLQ�
REVHUYDWLRQV�UHFRPPHQGDWLRQV�ZHUH�DV�JLYHQ�EHORZ��
�

�L��� 1HFHVVDU\� OHJDO� SURYLVLRQV� VKRXOG� EH� PDGH� WR� PDNH� LW�
PDQGDWRU\�IRU�DOO�W\SHV�RI�LQVWLWXWLRQV�WR�VXSSO\�WKH�UHTXLUHG�
EDVLF�VWDWLVWLFV��

�
�LL��� 7KHUH� VKRXOG� EH� D� VHSDUDWH� IXOO�IOHGJHG� %XUHDX� IRU�

(GXFDWLRQDO�6WDWLVWLFV�LQ�0+5'��
�
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�LLL��� 7KH� %XUHDX� VKRXOG� EH� HPSRZHUHG� WR� FROOHFW� DOVR� GDWD�
UHODWLQJ� WR� HGXFDWLRQ� LQ� 0HGLFLQH�� +HDOWK�� $JULFXOWXUH�� DQG�
RWKHU�SURIHVVLRQDO�DUHDV���,Q�WKLV�UHJDUG��SURSHU�FRRUGLQDWLRQ�
LV� UHTXLUHG� ZLWK� WKH� 0LQLVWU\� RI� +HDOWK�� 0LQLVWU\� RI�
$JULFXOWXUH��0LQLVWU\�RI�/DZ�DQG��$,&7(��

�
�LY��� 7KH�%XUHDX�VKRXOG�KDYH�QHWZRUNLQJ�ZLWK�WKH�6WDWHV��
�
�Y�� ,W� VKRXOG� KDYH� DGHTXDWH� FRPSXWHU� KDUGZDUH� DQG� VRIWZDUH�

IRU�GDWD�HQWU\��
�
�YL��� 7KH� H[LVWLQJ� VWDII� VKRXOG� EH� WUDLQHG� WR� VZLWFKRYHU� WR�

FRPSXWHULVDWLRQ��
�
�YLL��� 7KH�(6���DQG�(6���IRUPV�VKRXOG�EH�H[WHQVLYHO\�PRGLILHG�DV�

UHFRPPHQGHG��
�
�YLLL��� 7KHUH� VKRXOG� EH� VRPH� VDPSOH� FKHFNLQJ� HYHU\� \HDU� IRU�

YDOLGDWLRQ�RI�GDWD��
�
�L[��� ��� 7KHUH�VKRXOG�EH�DQ�(GXFDWLRQDO�6WDWLVWLFV�RU�(0,6��
� 8QLW�LQ�HDFK�6WDWH��
�

� 7KLV�XQLW�VKRXOG�KDYH�DGHTXDWH�SURIHVVLRQDO�VWDII��
�
� ,W� VKRXOG�EH�SURYLGHG�ZLWK� LQIUDVWUXFWXUDO� IDFLOLWLHV�RI�

FRPSXWHUV��DQG�RWKHU�HTXLSPHQW��
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�[�� 7KH� ,QWHUQDWLRQDO� 6WDQGDUG� &ODVVLILFDWLRQ� IRU� (GXFDWLRQ�
�,6&('��GHYHORSHG�E\�81(6&2�VKRXOG�EH�XVHG�IRU�UHSRUWLQJ�
HGXFDWLRQDO�VWDWLVWLFV��

�
�[L��� 0DQXDOV�IRU�GDWD�FROOHFWLRQ�VKRXOG�EH�SUHSDUHG��
�
�[LL��� $GHTXDWH�LQIUDVWUXFWXUDO�IDFLOLWLHV�VKRXOG�EH�GHYHORSHG�DW�WKH�

GLVWULFW�OHYHO�DOVR��
�
�[LLL��� $OO� WKH� VFKRROV�LQVWLWXWLRQV� VKRXOG� EH� JLYHQ� XQLTXH� FRGH�

QXPEHUV��
�
�[LY��� )RU� XQUHFRJQLVHG� VFKRROV�LQVWLWXWLRQV�� GDWD� RQ�HQUROPHQW� LQ�

HDFK� FODVV� E\� JHQGHU�6&�67� DQG� RQ� 7HDFKHUV� DV� ZHOO� DV�
LQIRUPDWLRQ� RQ� ORFDWLRQ�� \HDU� RI� HVWDEOLVKPHQW� DQG�� FODVVHV�
WDXJKW��VKRXOG�EH�FROOHFWHG��

�
$OO�RWKHU�GDWD�RQ�IDFLOLWLHV��LQFRPH��H[SHQGLWXUH��HWF���VKRXOG�
EH FROOHFWHG�WKURXJK�SHULRGLF�VDPSOH�VWXGLHV��

�
�[Y�� $OO� ,QGLD� (GXFDWLRQDO� 6XUYH\V�� ZKLFK� DUH� KHQFHIRUWK� EHLQJ�

GHVLJQDWHG� DV� $OO� ,QGLD� 6FKRRO� (GXFDWLRQ� �$,6(�� 6XUYH\V��
VKRXOG�FRQWLQXH�WR�EH�FRQGXFWHG�E\�1&(57�HYHU\�ILYH�\HDUV���
7KHVH�VXUYH\V�SURYLGH�YDOXDEOH�GDWD�RQ�H[LVWLQJ�IDFLOLWLHV�IRU�
VFKRRO�HGXFDWLRQ�DQG�GHWDLOHG�GDWD�RQ�WHDFKHU�TXDOLILFDWLRQV��

�
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DQG RQ� VHYHUDO� RWKHU� LWHPV� ZKLFK� DUH� QRW� DYDLODEOH� IURP�
RWKHU� VRXUFHV�� � ,W� VKRXOG� QRW� EH� QHFHVVDU\� WR�
SURYLGHMXVWLILFDWLRQ� IRU� WKH� VXUYH\� HYHU\� WLPH�� � 1HFHVVDU\�
EXGJHW� SURYLVLRQ� VKRXOG� EH�PDGH� IRU� LW� LQ� WKH� VXUYH\� \HDU�
DXWRPDWLFDOO\�� � ,Q� WKHVH� VXUYH\V�� ZKLOH� VRPH� EDVLF� GDWD�
VKRXOG�EH�FROOHFWHG�RQ�FRPSOHWH�HQXPHUDWLRQ�EDVLV��DOO�RWKHU�
GDWD VKRXOG� EH� FROOHFWHG� RQ� D� VDPSOH� EDVLV�� � ,Q� SDUWLFXODU��
WKH GDWD�RQ�FODVV�ZLVH�HQUROPHQW�E\�VLQJOH�\HDU�DJH�FDQ�EH�
FROOHFWHG�RQ�D�VDPSOH�EDVLV��
�

�[YL��� 'DWD� RQ� VXFK� HGXFDWLRQDO� LWHPV� DV� OLWHUDF\�� RXW� RI� VFKRRO�
FKLOGUHQ�� VFKRRO�GURSRXWV��SULYDWH�H[SHQGLWXUH�RQ�HGXFDWLRQ�
DQG EHQHILFLDULHV� RI� YDULRXV� LQFHQWLYH� VFKHPHV�� VKRXOG�
FRQWLQXH�WR�EH�FROOHFWHG�IURP�KRXVHKROGV�E\�1662�HYHU\�ILYH�
\HDUV���'DWD�RQ�OLWHUDF\��KRZHYHU��PD\�EH�FROOHFWHG�LQ�HYHU\�
URXQG�RI�166�EHFDXVH�RI�LWV�LPSRUWDQFH��

�
�[YLL��� 5HJLVWHUV�DQG� IRUPV� IRU� UHFRUG�NHHSLQJ�DW� WKH�VFKRRO� OHYHOV�

VKRXOG�EH�VWDQGDUGLVHG�LQ�HDFK�6WDWH��
�
�[YLLL���7KH� 8*&� VKRXOG� EH� UHVSRQVLEOH� IRU� FROOHFWLRQ� RI� DOO� WKH�

6WDWLVWLFV�SHUWDLQLQJ�WR�KLJKHU�HGXFDWLRQ��
�
�[L[��� 6LQFH� SUREOHPV� RI� GHOD\� DQG� QRQ�UHVSRQVH� LQ� GLUHFW�

FROOHFWLRQ�RI�GDWD�IURP�DERXW�������FROOHJHV�WKURXJK�PDLOHG�
TXHVWLRQQDLUHV� KDYH� EHFRPH� DFXWH�� 8*&� VKRXOG� WKLQN� RI� D�
VXLWDEOH� DOWHUQDWLYH� VWUDWHJ\� IRU� FROOHFWLRQ� RI� GDWD� IURP�
FROOHJHV��

�
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�[[�� /LNH� WKH� VXUYH\� RQ� VFKRRO� HGXFDWLRQ� WR� EH� FRQGXFWHG� E\�
1&(57 RQFH� LQ� �� \HDUV�� 8*&� VKRXOG� DOVR� FRQGXFW� D�
FRPSUHKHQVLYH� VXUYH\� RI� KLJKHU� HGXFDWLRQ� LQVWLWXWLRQV�
TXLQTXHQQLDOO\� WR� SURYLGH�GDWD� RQ� IDFLOLWLHV� �VXFK�DV� OHFWXUH�
URRPV�� OLEUDU\�� ODERUDWRULHV�� ZRUNVKRSV�� HTXLSPHQW���
ILQDQFHV�� VWDII�� HWF�� WKDW� FDQ� QRW� EH� HDVLO\� FROOHFWHG� HYHU\�
\HDU��

�
�[[L��� 7KH� 0LQLVWU\� VKRXOG� SXEOLVK� DQ� (GXFDWLRQDO� 6WDWLVWLFV�

<HDUERRN�JLYLQJ�DOO�WKH�LPSRUWDQW�GDWD�RQ�HGXFDWLRQ�ZLWKLQ�D�
\HDU� DQG� WKH� GHWDLOHG� VWDWLVWLFV� DORQJ� ZLWK� LPSRUWDQW�
LQGLFDWRUV�� ZLWKLQ� WZR� \HDUV�� � 7KHVH� VKRXOG� LQFOXGH� VWDWH�
ZLVH� VWDWLVWLFV� DQG� LQGLFDWRUV� DQG� VRPH� GLVWULFW�ZLVH�
LQIRUPDWLRQ�DOVR��

�

������� 7KH� 1DWLRQDO� 6WDWLVWLFDO� &RPPLVVLRQ� �16&�� ZDV� VHW� XS� E\� WKH�
0LQLVWU\� RI� 6WDWLVWLFV� 	� 3URJUDPPH� ,PSOHPHQWDWLRQ� XQGHU� WKH�
&KDLUPDQVKLS� RI� 'U�� &�� 5DQJDUDMDQ�� ZLWK� HOHYHQ� GLVWLQJXLVKHG� H[SHUWV���
7KH &RPPLVVLRQ�H[DPLQHG�WKH�VWDWLVWLFV�V\VWHP�RI�WKH�FRXQWU\�LQ�UHODWLRQ�
WR WKH� SULQFLSOHV� DQG� SUDFWLFHV� IROORZHG� LQ� RWKHU� FRXQWULHV�� � 7KH�
&RPPLVVLRQ�LQ�LWV�UHSRUW�VXEPLWWHG�LQ�6HSWHPEHU��������LGHQWLILHG�VHYHUDO�
GDWD�JDSV�DQG�GHILFLHQFLHV�LQ�WKH�6WDWLVWLFDO�V\VWHP�RI�WKH�&RXQWU\���2QH�RI��
WKH SULPDU\� UHDVRQV� IRU� HDFK� GHILFLHQFLHV� KDV� EHHQ� LGHQWLILHG� DV� WKH�
DEVHQFH� RI� DQ� HIIHFWLYH� FR�RUGLQDWLRQ� PHFKDQLVP� IRU� GHWHUPLQLQJ�
VWDWLVWLFDO� SULRULWLHV�� VWDQGDUGLVDWLRQ� RI� FRQFHSWV� DQG� GHILQLWLRQV� DQG� IRU�
HQVXULQJ� FUHGLELOLW\� RI� VWDWLVWLFV� LQ� WKH� H[LVWLQJ� GHFHQWUDOLVHG� VWDWLVWLFV�
V\VWHP��
�
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������� 7KH� &RPPLVVLRQ¶V� UHFRPPHQGDWLRQV� RQ� HGXFDWLRQDO� VWDWLVWLFV� DUH�
EULHIO\�VHW�RXW�EHORZ��
�

�L��� ,QVWLWXWLRQDO� UHFRUGV� VKRXOG� EH� PDLQWDLQHG� SURSHUO\� E\� DOO�
LQVWLWXWLRQV��

�
�LL��� $OO� ILOOHG�LQ�IRUPV� VKRXOG� EH� FKHFNHG� DW� WKH� EORFN� OHYHO� IRU�

SULPDU\�HOHPHQWDU\� VFKRROV� DQG� DW� WKH� GLVWULFW� OHYHO� IRU�
VHFRQGDU\�DQG�SRVW�VHFRQGDU\�LQVWLWXWLRQV��

�
�LLL��� $� FRPSXWHULVHG� (GXFDWLRQDO� 0DQDJHPHQW� ,QIRUPDWLRQ�

6\VWHP VKRXOG�EH�GHYHORSHG� ULJKW� IURP� WKH�GLVWULFW� OHYHO� WR�
WKH 6WDWH�DQG�1DWLRQDO�OHYHOV��

�
�LY��� (IIRUWV� VKRXOG� EH� PDGH� WR� SURYLGH� DFFXUDWH� GDWD� RQ� WKH�

QXPEHU� RI� LQVWLWXWLRQV�� WHDFKHUV� DQG� VWXGHQWV� �E\� VH[��
JUDGH�� 6&�67�� UXUDO�XUEDQ�� HWF��� IRU� HDFK� OHYHO� DQG� W\SH� RI�
HGXFDWLRQ� ZLWKLQ� D� \HDU� LQ� WKH� SXEOLFDWLRQ� 6HOHFWHG�
(GXFDWLRQDO�6WDWLVWLFV��

�
�Y�� 7KH� DGPLQLVWUDWRUV� LQ� FKDUJH� RI� HGXFDWLRQ� DQG� KXPDQ�

UHVRXUFH� GHYHORSPHQW� VKRXOG� JLYH� SULRULW\� WR� WKH� WDVNV� RI�
GDWD FROOHFWLRQ�� �6RPH� LQFHQWLYHV�DQG�UHFRJQLWLRQ�VKRXOG�EH�
JLYHQ� IRU� VXSSO\LQJ� DFFXUDWH� LQIRUPDWLRQ� RQ� WLPH������������������������������
$OVR�SXQLWLYH�PHDVXUHV�PD\�EH� WDNHQ� LQ� FDVH�RI� LQRUGLQDWH�
GHOD\V�DQG�FDUHOHVVQHVV�LQ�ILOOLQJ�IRUPV��

�
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�YL��� 7KH� SUHVHQW� VHWV� RI� (GXFDWLRQDO� 6WDWLVWLFV� �(6�� IRUPV� DUH�
XQZLHOG\�DQG�QHHG�WR�EH�UDWLRQDOLVHG��

�
�YLL��� )RU� FROOHFWLQJ� DQG� FRPSLOLQJ� DOO� (GXFDWLRQDO� 6WDWLVWLFV�� WKH�

,QWHUQDWLRQDO� 6WDQGDUG� &ODVVLILFDWLRQ� RI� (GXFDWLRQ� �,6&('�
������ GHYHORSHG� E\� 8QLWHG� 1DWLRQV� (GXFDWLRQDO� DQG�
6FLHQWLILF�2UJDQLVDWLRQ� �81(6&2�� VKRXOG�EH�XVHG� WR�HQVXUH�
VWDQGDUGLVDWLRQ�DQG�FRPSDUDELOLW\�RI�GDWD��

�
�YLLL��� 7KH� IRUPV� IRU� FROOHFWLQJ� GDWD� DQQXDOO\� IURP� VFKRROV� VKRXOG�

EH UHYLHZHG�DQG�QHZ�LWHPV�VKRXOG�EH�LQFOXGHG��
�
�L[��� 'DWD� RQ� WKH� DJH� RI� VWXGHQWV�� WHDFKHUV¶� TXDOLILFDWLRQV� DQG�

H[SHULHQFH�� LQFRPH� DQG� H[SHQGLWXUH� RI� SULYDWH� VFKRROV��
LQFHQWLYH� VFKHPHV�� HGXFDWLRQDO� IDFLOLWLHV� DQG� HTXLSPHQW��
FKLOGUHQ�ZLWK�GLVDELOLWLHV��VKRXOG�EH�FROOHFWHG�LQ�WKH�$OO�,QGLD�
(GXFDWLRQDO��$,(��6XUYH\V���7KH�GDWD�RQ�DJH�DQG�VRPH�RWKHU�
LWHPV�VKRXOG�EH�FROOHFWHG�RQ�D�VDPSOH�EDVLV��

�
�[�� $OO�,QGLD�(GXFDWLRQDO�6XUYH\V�RQ�VFKRRO�HGXFDWLRQ�VKRXOG�EH�

FRQGXFWHG�UHJXODUO\�DW�LQWHUYDOV�RI�ILYH�\HDUV�DQG�WKH�UHVXOWV�
RI WKH� VXUYH\� VKRXOG� EH� SXEOLVKHG�ZLWKLQ� WZR� \HDUV� RI� WKH�
GDWH RI� UHIHUHQFH�� � 'DWD� RQ� VRPH� RI� WKH� LWHPV� VKRXOG� EH�
FROOHFWHG�RQO\�RQ�D�VDPSOH�EDVLV��

�
�[L��� $OO�VFKRROV�VKRXOG�EH�JLYHQ�D�SHUPDQHQW�FRGH�QXPEHU��
�
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�[LL��� 'DWD� RQ� QHZ� FDWHJRULHV� RI� VFKRROV� DQG� WHDFKHUV� VXFK� DV�
GLIIHUHQW� W\SH� RI� DOWHUQDWLYH� VFKRROV� RU� VFKRROV� XQGHU� WKH�
(GXFDWLRQ� *XDUDQWHH� 6FKHPH� �(*6�� DQG� WHDFKHUV�
FDWHJRULVHG�DV�SDUD�WHDFKHUV�VKRXOG�EH�FROOHFWHG�DQQXDOO\��

�
�[LLL��� &HUWDLQ�SHULRGLFDO�VWXGLHV�VKRXOG�EH�FRQGXFWHG�E\�LQVWLWXWLRQV�

VXFK�DV�1&(57��1DWLRQDO�,QVWLWXWH�IRU�(GXFDWLRQDO�3ODQQLQJ�	�
$GPLQLVWUDWLRQ� �1,(3$��� ,QVWLWXWH� RI� $SSOLHG� 0DQSRZHU�
5HVHDUFK� �,$05�� DQG� 8QLYHUVLW\� *UDQWV� &RPPLVVLRQ� �8*&��
RQ WKH� H[SHQGLWXUH� LQFXUUHG� E\� HGXFDWLRQDO� LQVWLWXWLRQV� E\�
OHYHO� DQG� W\SH� RI� HGXFDWLRQDO� SURJUDPPH� WR� HVWLPDWH� WKH�
XQLW FRVW�IRU�HDFK�OHYHO�DQG�W\SH�RI�HGXFDWLRQ��

�
�[LY��� 'DWD� RQ� HFRQRPLF� DVSHFWV� VXFK� DV� ILQDQFHV� RI� HGXFDWLRQDO�

LQVWLWXWLRQV� DQG� VRPH� RWKHU� DVSHFWV� VXFK� DV� DYHUDJH�
DWWHQGDQFH� RI� HQUROOHG� VWXGHQWV�� VKRXOG� EH� FROOHFWHG� RQ� D�
UHJXODU�EDVLV�LQ�RQH�RU�PRUH�RI�WKH�IROORZLQJ�ZD\V��

�
�D� $OO� ,QGLD� (GXFDWLRQDO� 6XUYH\V� FRQGXFWHG� E\� 1&(57�

RQFH LQ�ILYH�\HDUV���
�
�E� 6DPSOH� VXUYH\V� RI� LQVWLWXWLRQV� WR� EH� FRQGXFWHG� E\�

1&(57 RU� WKH�SURSRVHG�(GXFDWLRQDO�6WDWLVWLFV�%XUHDX�
RI 0+5'�RQFH� LQ� �� \HDUV� RU� WKURXJK�DG�KRF� VDPSOH�
VXUYH\V�
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�

�[Y�� 'DWD�RQ�OLWHUDF\��HGXFDWLRQDO�OHYHO�RI�SRSXODWLRQ��H[SHQGLWXUH�
RQ HGXFDWLRQ� LQFXUUHG� E\� SDUHQWV�� VRFLR�HFRQRPLF�
EDFNJURXQG�RI�VWXGHQWV��FKLOGUHQ�DWWHQGLQJ�RU�QRW�DWWHQGLQJ�
VFKRRO��GURSRXWV��HWF��VKRXOG�EH�FROOHFWHG�WKURXJK�KRXVHKROG�
VXUYH\V�FRQGXFWHG�E\�1662��

�
�[YL��� �8QUHFRJQLVHG�VFKRROV�DQG�LQVWLWXWLRQV�VKRXOG�EH�FRYHUHG�LQ�

VDPSOH�VXUYH\V��
�
�[YLL��� 8QLYHUVLW\� *UDQWV� &RPPLVVLRQ� �8*&�� VKRXOG� VKRXOGHU� WKH�

PDLQ UHVSRQVLELOLW\� RI� FROOHFWLQJ� DQG� SXEOLVKLQJ� GDWD�
SHUWDLQLQJ� DOO� W\SHV� RI� LQVWLWXWLRQV� RI� KLJKHU� HGXFDWLRQ�� � ,W�
VKRXOG�XVH�LWV�UHJLRQDO�FHQWUHV�DQG�XQLYHUVLWLHV�IRU�FROOHFWLRQ�
RI GDWD� LQVWHDG� RI� FROOHFWLQJ� GDWD� IURP� FROOHJHV� GLUHFWO\���
8*&�VKRXOG�UHGXFH�WKH�QXPEHU�RI�GDWD�FROOHFWLRQ�IRUPV�DQG�
VLPSOLI\� WKH� H[LVWLQJ� IRUPV�� � 8*&� VKRXOG� DOVR� RUJDQLVH�
TXQLTXHQQLDO�VXUYH\V�RI�+LJKHU�(GXFDWLRQ�,QVWLWXWLRQV��

�
�[YLLL���$,&7(� VKRXOG� KDYH� D� IXOO�IOHGJHV� 6WDWLVWLFDO� 8QLW� WR� FROOHFW�

DQG FRPSLOH� GDWD� RQ� HQUROPHQW�� LQWDNH�� WHDFKLQJ� VWDII��
JUDGXDWHV��HGXFDWLRQDO�IDFLOLWLHV��ILQDQFHV��HWF��IURP�DOO�W\SHV�
RI WHFKQLFDO�DQG�YRFDWLRQDO�HGXFDWLRQ�LQVWLWXWLRQV�WKURXJK�LWV�
UHJLRQDO�RIILFHV��

�
�[L[��� /LPLWHG� GDWD� RQ� HGXFDWLRQ� LQ� 0HGLFDO� DQG� 'HQWDO� FROOHJHV��

FROOHFWHG�E\�DGGLWLRQDO�LWHPV�RI�LQIRUPDWLRQ�RQ�HQUROPHQW���
�
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WHDFKLQJ� VWDII�� HWF�� VKRXOG� DOVR� EH� FROOHFWHG� E\� WKH� &HQWUDO�
%XUHDX�RI�+HDOWK� ,QWHOOLJHQFH� �&%+,�� WKURXJK�0&,�DQG�'&,�
RU GLUHFWO\�IURP�WKH�LQVWLWXWLRQV��
�

�[[�� '$5(�VKRXOG� FROOHFW�DQG�SXEOLVK� WKH�GDWD� LQ�$JULFXOWXUDO�RQ�
DQ DQQXDO�EDVLV��

�
�[[L��� 1DWLRQDO� &RXQFLO� RI� 7HDFKHU� (GXFDWLRQ� �1&7(�� VKRXOG�EULQJ�

RXW D�VWDWLVWLFDO�SXEOLFDWLRQ�RQ�WHDFKHU�HGXFDWLRQ�LQVWLWXWLRQV�
DQQXDOO\��

�
�[[LL��� $� &RRUGLQDWLRQ� &RPPLWWHH� RQ� 7HFKQLFDO� DQG� +LJKHU�

(GXFDWLRQ�FRPSULVLQJ�UHSUHVHQWDWLYHV�RI�0+5'��8*&��$,&7(��
&%+,� '$7(��1&7(��HWF��VKRXOG�EH�VHW�XS�XQGHU�WKH�DHJLV�RI�
0+5'��

�
�[[LLL���7KH� QHHG� WR� EXLOG� DSSURSULDWH� HGXFDWLRQDO� LQGLFDWRUV� DQG�

WLPH� VHULHV� RQ� LPSRUWDQW� SDUDPHWHUV� DQG� XQGHUWDNLQJ�
VDPSOH�VXUYH\V� IRU�PHHWLQJ�D�YDULHW\�RI�GDWD�UHTXLUHPHQWV��
WKH 6WDWLVWLFDO� 8QLW� LQ� WKH� 0LQLVWU\� RI� +XPDQ� 5HVRXUFH�
'HYHORSPHQW�PXVW� EH� VWUHQJWKHQHG� DQG� VXLWDEO\� XSJUDGHG�
DW WKH�HDUOLHVW��

�
�[[LY���7KHUH�VKRXOG�EH�D� IXOO�IOHGJHG�(GXFDWLRQDO�6WDWLVWLFV�%XUHDX�

LQ�WKH�0LQLVWU\�RI�+XPDQ�5HVRXUFH�'HYHORSPHQW���,W�VKRXOG�
EH KHDGHG� E\� D� 6WDWLVWLFDO� $GYLVHU� IURP� ,QGLDQ� 6WDWLVWLFDO�
6HUYLFH�� LQ� WKH� UDQN� RI� -RLQW� 6HFUHWDU\� WR� WDNH� FDUH� RI� DOO�
VWDWLVWLFDO�DFWLYLWLHV�RI�WKH�WZR�'HSDUWPHQWV�QDPHO\��

�
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�[[Y�� 7KH�%XUHDX�VKRXOG�EULQJ�RXW�YDULRXV�LQGLFDWRUV�GHULYHG�IURP�
WKH GDWD�DQG�PDNH� WKHP�DYDLODEOH� WR�XVHUV�� � ,W�VKRXOG�DOVR�
XQGHUWDNH� VSHFLDO� VWXGLHV� EDVHG� RQ� WLPH� VHULHV� GDWD� IURP�
WLPH� WR� WLPH� DQG� DOVR� PDNH� HGXFDWLRQDO� SURMHFWLRQV� RQ� D�
UHJXODU�EDVLV��

�
�[[YL���$W� WKH�6WDWH� OHYHO�� WKH�(GXFDWLRQDO�6WDWLVWLFV�8QLW� VKRXOG�EH�

SUHIHUDEO\�ORFDWHG�LQ�RQH�RI�WKH�'LUHFWRUDWHV�LQVWHDG�RI�WKHUH�
EHLQJ� VHYHUDO� VPDOO� XQLWV� IRU� VWDWLVWLFDO� ZRUN� LQ� HYHU\�
'LUHFWRUDWH��

�
�[[YLL��� 7KH� FRQFHUQHG�'LUHFWRUDWH� VKRXOG� EH� WKH� QRGDO� DJHQF\� LQ�

WKH 6WDWH� WR� FRRUGLQDWH� WKH� ZRUN� UHODWHG� WR� (GXFDWLRQDO�
6WDWLVWLFV�ZLWK�RWKHU�'HSDUWPHQWV��

�
�[[YLLL��7KH�6WDWH�(GXFDWLRQDO�6WDWLVWLFV�8QLW� VKRXOG�DOVR�XQGHUWDNH�

VDPSOH� VXUYH\V� DQG�DG�KRF� VWXGLHV� RQ� WRSLFV�RI� LQWHUHVW� WR�
WKHP���,W�VKRXOG�DOVR�EH�UHVSRQVLEOH�IRU�FRQGXFWLQJ�WUDLQLQJ�
SURJUDPPHV�IRU�WKH�VWDII�HQJDJHG�LQ�VWDWLVWLFDO�ZRUN��

�
�[[L[���7KH�GLVWULFW�OHYHO�HVWDEOLVKPHQW�VKRXOG�EH�ZHOO� HTXLSSHG� WR�

FDWHU WR�GDWD� FROOHFWLRQ�DQG�SURFHVVLQJ�QHHGV� IRU�HGXFDWLRQ�
XSWR WKH� KLJKHU� VHFRQGDU\� OHYHO� DQG� WR� XQGHUWDNH� VFUXWLQ\�
DQG YHULILFDWLRQ�RI�IRUPV�UHFHLYHG�IURP�WKH�EORFN�OHYHO��

�
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�[[[�� 7KH� (GXFDWLRQDO� 6WDWLVWLFDO� %XUHDX� DW� WKH� &HQWUH� DQG� WKH�
(GXFDWLRQDO�6WDWLVWLFV�8QLWV�LQ�WKH�6WDWHV�DQG�GLVWULFWV�VKRXOG�
EH HTXLSSHG� ZLWK� DGHTXDWH� FRPSXWHU� KDUGZDUH� DQG�
VRIWZDUH� IRU� GDWD� HQWU\�� VFUXWLQ\�� YHULILFDWLRQ� DQG� GDWD�
DQDO\VLV��

�
�[[[L���7KH�6WDWLVWLFDO�%XUHDX�DW�WKH�&HQWUH�VKRXOG�QHWZRUN�ZLWK�WKH�

6WDWHV�IRU�UHFHLYLQJ�GDWD�GLUHFWO\�IURP�WKH�GLVWULFWV��
�
�[[[LL���7KH�VWDII�KDQGOLQJ�VWDWLVWLFDO�ZRUN�DW�WKH�&HQWUH�DQG�6WDWHV�����

VKRXOG� EH� SURYLGHG�ZLWK� DGHTXDWH� WUDLQLQJ� LQ� VWDWLVWLFV� DQG�
XVH RI�FRPSXWHUV�IRU�VWDWLVWLFDO�ZRUN��

�
�� 7KH�HGXFDWLRQDO� GDWD�SXEOLVKHG�KDYH�EHHQ� VHHQ�E\�DOPRVW�DOO� WKH�
VWXGLHV�WR�VXIIHU�IURP�WKH�IROORZLQJ�GHILFLHQFLHV�±�

�
a 7LPH�ODJ��
�
a 6WDWLVWLFV�SUHVHQWHG�DUH�DOVR�RQO\�SURYLVLRQDO�
�
a 'DWD�QRW�UHOLDEOH�
�
a /DFN�RI�FRQVLVWHQF\�RI�GDWD�
�
a 1R�SURYLVLRQ�IRU�FKHFNLQJ�DQG�YDOLGDWLRQ�
�
a /DFN�RI�GDWD�'DWD�JDS�RQ�LPSRUWDQW�LWHPV�

�
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�� 7KH� ZHDNQHVVHV� LQ� WKH� V\VWHP� UHVSRQVLEOH� IRU� WKHVH� GHILFLHQFLHV�
KDYH�EHHQ�LGHQWLILHG�DV�IROORZV�±�
�

a /RZ�SULRULW\�DVVLJQHG�WR�HGXFDWLRQDO�VWDWLVWLFV�
�
a 4XDOLWDWLYH� DQG� TXDQWLWDWLYH� LQDGHTXDF\� RI� H[LVWLQJ�

LQIUDVWUXFWXUH�
�
a 1RQ�UHVSRQVH�IURP�FROOHJHV�WR�8*&¶V�UHTXLUHPHQWV�
�
a )UHTXHQW�WUDQVIHUV�RU�UHGHSOR\PHQW�RI�VWDWLVWLFV�VWDII�
�
a $EVHQFH�RI�FRQWURO�RYHU�SULYDWH�XQDLGHG�LQVWLWXWLRQV�
�
a 1RQ�H[SORLWDWLRQ�RI�HOHFWURQLF�IDFLOLWLHV�DYDLODEOH�
�
a /DFN�RI�WUDLQLQJ�IRU�WKH�VWDII�
�
a /DFN�RI�OHJDO�VXSSRUW�WR�WKH�V\VWHP�

�
����� $OWKRXJK�D�ORW�RI�JURXQG�ZRUN�ZDV�GRQH�E\�DOO�WKHVH�VWXGLHV��WKH\�
GLG QRW�KDYH�PXFK�RI�DQ�LPSDFW�EHFDXVH�PRVW�RI�WKHP�ZHQW�PRVWO\�E\�WKH��
EHDWHQ WUDFN���7KH\�ZHUH�PDLQO\�FRQFHUQHG�DERXW�IRUPDWWLQJ�WKH�FRQWHQW�
RI GDWD� WR�EH�SURFXUHG� IRU�DQDO\VLV�� �7KH\� IDLOHG� WR�DGGUHVV�EDVLF� LVVXHV�
OLNH� VWUXFWXUHV�� V\VWHPV�� SURFHGXUHV�� DGRSWLRQ� RI� WHFKQRORJLFDO�
DGYDQFHPHQWV�� HWF�� �:H� KDYH� WULHG� WR� EULGJH� WKLV� JDS� E\� DGGUHVVLQJ� DOO�
VXFK LVVXHV�DOVR����
�
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����� $V� GHVFULEHG� HDUOLHU� LQ� WKLV� 6HFWLRQ�� PDQ\� &RPPLWWHHV� KDYH�
H[DPLQHG WKLV�VXEMHFW�LQ�WKH�SDVW���%XW��WKH�ZRUN�GRHV�QRW�DSSHDU�WR�KDYH�
EHHQ VHULRXVO\�SXUVXHG���2QH�RI�WKHP�GLG�QRW�PHHW�DW�DOO���6RPH�RI�WKHP�
GLG QRW� VXEPLW� WKHLU� UHSRUWV�� � 2QH� RI� WKHP� JDYH� RQO\� D� 6XE�&RPPLWWHH�
UHSRUW�� � 6RPH� RI� WKHP�� RI� FRXUVH�� PDGH� YHU\� JRRG� UHFRPPHQGDWLRQV���
%XW�� WKHUH� ZDV� DSSDUHQWO\� QR� VHULRXV� DWWHPSW� WR� WDNH� IROORZ�XS� DFWLRQ���
7KH $75�JLYHQ�PHUHO\�VWDWHV�� µDFFHSWHG�DQG�IRUZDUGHG�WR�6WDWHV�87V�IRU�
LPSOHPHQWDWLRQ¶�� � 7KHUH� LV� QR� LQIRUPDWLRQ� RQ� ZKR� GLG� ZKDW�� � 0DQ\� RI�
WKHVH JRRG� UHFRPPHQGDWLRQV� KDYH�� WKHUHIRUH�� EHHQ� UHLWHUDWHG� E\� WKLV�
5HYLHZ�&RPPLWWHH���%XW��D�V\VWHP�PXVW�EH�GHYHORSHG�WR�HQVXUH�WKDW�WKH�
UHFRPPHQGDWLRQV�RI� VXFK� µUHYLHZV¶�DUH�HIIHFWLYHO\� IROORZHG�XS�� � ,W� LV�RXU�
HDUQHVW KRSH� WKDW� WKH� UHFRPPHQGDWLRQV� PDGH� LQ� WKLV� UHSRUW� ZLOO� EH�
DFFHSWHG�DQG��IDLWKIXOO\��LPSOHPHQWHG��
�
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6HFWLRQ�±��%�
�

3UHVHQW�V\VWHP�RI�GDWD�FROOHFWLRQ
�
�

7KH 6WDWLVWLFV�'LYLVLRQ�RI�WKH�'HSDUWPHQW�RI�+LJKHU�(GXFDWLRQ�LV�WKH�
QRGDO�DJHQF\� IRU�FROOHFWLRQ��FRPSLODWLRQ��SURFHVVLQJ�DQG�GLVVHPLQDWLRQ�RI�
HGXFDWLRQDO� VWDWLVWLFV� LQ� WKH� FRXQWU\�� � $� PDMRU� UHVSRQVLELOLW\� RI� QRGDO�
0LQLVWU\�LV�WR�SURFXUH��FRQVROLGDWH�DQG�SURYLGH�LQIRUPDWLRQ�RQ�TXDQWLWDWLYH�
DQG� TXDOLWDWLYH� DVSHFWV� RI� HGXFDWLRQ� WR� PHHW� WKH� QHHGV� RI� HGXFDWLRQDO�
SODQQLQJ�� SROLF\PDNLQJ� DQG� HYDOXDWLRQ�� � 7KLV� 'LYLVLRQ� GHSHQGV� RQ� WKH�
6WDWHV�WR�VXSSO\�DOO�WKH�VWDWLVWLFV�QHHGHG�E\�LW��
�

6FKRRO�OHYHO�GDWD�
�

7KHUH�DUH�EURDGO\�IRXU�VWDJHV�RI�VFKRRO�HGXFDWLRQ�LQ�,QGLD��QDPHO\��
SULPDU\�� XSSHU� SULPDU\�� VHFRQGDU\� DQG� KLJKHU�VHQLRU� VHFRQGDU\�� � ,Q�
SXUVXDQFH� RI� WKH�1DWLRQDO� 3ROLF\� RQ� (GXFDWLRQ� RI� ����� DQG� ������ WKHUH�
KDYH�EHHQ�DWWHPSWV�WR�HYROYH�D�XQLIRUP�SDWWHUQ�RI�VFKRRO�HGXFDWLRQ�ZLWK�
�� \HDUV�RI�VFKRROLQJ��FRPPRQO\�NQRZQ�DV������SDWWHUQ���7KH�µSOXV�WZR¶�
VWDJH� UHIHUV� WR� FODVVHV� ;,� DQG� ;,,�� ZKLFK� FRQVWLWXWH� KLJKHU�VHQLRU�
VHFRQGDU\�VWDJH��VHFRQGDU\�VWDJH�FRQVLVWV�RI�FODVVHV�,;�DQG�;���7KH�LQLWLDO��
�


 �7KLV�QRWH�KDV�EHHQ�JLYHQ�E\�WKH�0+5'���
�
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VFKRROLQJ�VWDJH�XS�WR�FODVV�9�LV�FDOOHG�SULPDU\�VWDJH���8SSHU�SULPDU\�VWDJH�
ZKLFK LV�DOVR�NQRZQ�DV�PLGGOH�VWDJH��FRQVLVW�RI�FODVVHV�9,� WR�9,,,�� �7KH�
VFKRROLQJ�VWDJH�XS�WR�FODVVHV�9,,,�LV�JHQHUDOO\�FDOOHG�µHOHPHQWDU\�VWDJH¶�RU�
µXSSHU�SULPDU\�VWDJH¶��
�

,Q WKH�SURFHVV�RI�FRPSLODWLRQ�DQG�SXEOLFDWLRQ�RI�VFKRRO�HGXFDWLRQDO�
VWDWLVWLFV�� D� QXPEHU� RI� SURFHVVHV� DUH� LQYROYHG� DW� WKH� GLVWULFW�� 6WDWH�� DQG�
&HQWUDO�OHYHOV���$W�WKH�GLVWULFW�OHYHO��WKH�ZRUN�RI�FROOHFWLRQ�RI�GDWD�LQYROYHV�
IRXU VWHSV�±�GLVWULEXWLRQ�RI�SULPDU\�SURIRUPDH�WR�HGXFDWLRQDO� LQVWLWXWLRQV��
FROOHFWLRQ�RI�LQVWLWXWLRQDO�UHWXUQV��VFUXWLQ\�RI�UHWXUQV��DQG�FRQVROLGDWLRQ�RI�
GDWD���,Q�WKH�6WDWHV��WKH�GLVWULFW�RIILFHUV�PDNH�WKHVH�SURIRUPDH�DYDLODEOH�WR�
WKH KLJK�KLJKHU� VHFRQGDU\� DQG� WHDFKHUV¶� WUDLQLQJ� VFKRROV�� HWF��� ZKHUHDV�
WKH WHKVLO�RU�WDOXND�RIILFHUV�VXSSO\�WKH�SURIRUPDH�WR�WKH�SULPDU\�DQG�XSSHU�
SULPDU\� VFKRROV�� � $Q� XS�WR�GDWH� OLVW� RI� SULPDU\�� XSSHU� SULPDU\� DQG�
KLJK�KLJKHU�VHFRQGDU\�VFKRROV�LV�PDLQWDLQHG�DW�WKH�UHVSHFWLYH�WDOXND�WHKVLO�
RU WKH� GLVWULFW� RIILFHV� VR� WKDW� EDVLF� SURIRUPDH� DUH� VHQW� WR� DOO� WKH�
LQVWLWXWLRQV�XQGHU�WKHLU�FRQWURO���7KH�SURIRUPDH�DUH�WR�EH�VXEPLWWHG�E\�WKH�
WDUJHW GDWH�RI����2FWREHU�� �$�VHW�RI�ZULWWHQ� LQVWUXFWLRQV� LV�QRUPDOO\�VHQW�
ZLWK�WKH�SURIRUPDH�DQG�RQH�RI�WKH�WHDFKHUV�LQ�WKH�VFKRRO�LV�UHTXLUHG�WR�ILOO�
LW ZLWK�WKH�UHTXLVLWH�GDWD��
�

7KHUHDIWHU�� WKH� GDWD� FROOHFWHG� DW� WKH� WHKVLO� RU� WKH� WDOXND� OHYHO� LQ�
UHVSHFW�RI�WKH�HOHPHQWDU\�VFKRROV�DUH�SDVVHG�RQ�WR�WKH�GLVWULFW� OHYHO�DQG�
WKH FRQVROLGDWHG�GDWD�DUH�VHQW�WR�WKH�6WDWH�KHDGTXDUWHUV�GLUHFW�RU�WKURXJK�
UHJLRQDO� �RU� GLYLVLRQDO�� KHDGTXDUWHUV� WR� EH� GXO\� FRQVROLGDWHG� DQG�
IRUZDUGHG�WR�WKH�6WDWH�KHDGTXDUWHUV���,W�LV�YHU\�LPSRUWDQW�IURP�WKH�SRLQW�
RI YLHZ� RI� DFFXUDF\� RI� WKH� GDWD� WKDW� WKH� UHWXUQV� UHFHLYHG� DW� GLIIHUHQW�
SRLQWV VKRXOG�EH�VFUXWLQLVHG�DQG�WKH�GLVFUHSDQFLHV�UHFRQFLOHG�EHIRUH�WKH��

�
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GDWD� DUH� FRQVROLGDWHG�� � %XW� LQ� VRPH� 6WDWHV� WKHUH� LV� QR� VDWLVIDFWRU\�
DUUDQJHPHQW�IRU�WKH�VFUXWLQ\�RI�WKH�UHWXUQV���'LVFUHSDQFLHV�LQ�VXFK�UHWXUQV�
RIWHQ�FRPSOLFDWH�WKH�MRE�RI�UHFRQFLOLDWLRQ�RI�GLVFUHSDQFLHV�DW�D�ODWHU�VWDJH���
*HQHUDOO\� DQ� $VVLVWDQW� RU� D� &OHUN� LV� PDGH� UHVSRQVLEOH� IRU� WKH� VWDWLVWLFDO�
ZRUN� DW� WKH� GLVWULFW� RIILFHV� DQG� RQO\� LQ� D� IHZ� 6WDWHV� KDYH� SRVWV� RI�
6WDWLVWLFDO�$VVLVWDQWV�RU�,QYHVWLJDWRUV�EHHQ�FUHDWHG�IRU�WKH�GLVWULFW�RIILFHV���
7KH GLVWULFW�RIILFH�LV�UHTXLUHG�WR�FRQVROLGDWH�WKH�GDWD�UHJDUGLQJ�HOHPHQWDU\�
DQG�VHFRQGDU\�VFKRROV�E\�'HFHPEHU����EXW�HYHQ�WKLV�WLPH�VFKHGXOH�LV�QRW�
DGKHUHG�WR�LQ�PRVW�RI�WKH�FDVHV�DQG�WKLV�LQ�WXUQ�UHVXOWV�LQ�WKH�XVXDO�WLPH�
ODJ� $IWHU� WKH� FRPSOHWLRQ� RI� WKH� FRQVROLGDWLRQ� UHJLVWHU�� WKH� GDWD� DUH�
FDUULHG� LQ� WKH� SUHVFULEHG� IRUP� IRU� VXEPLVVLRQ� WR� WKH� 6WDWH� (GXFDWLRQ�
'HSDUWPHQW��
�

:LWK� VR� PDQ\� VWDJHV� IRU� FRPSLODWLRQ� RI� GDWD�� DQG� FRPSLODWLRQ�
WDNLQJ SODFH�PDQXDOO\�DW�HDFK�VWDJH��H[FHSW�SHUKDSV�RQ�FRPSXWHU�DW�WKH�
VWDWH OHYHO� LQ� VRPH� VWDWHV��� LW� LV� QRW� XQFRPPRQ� IRU� WKH� ILQDO� VWDJH�
FRPSLODWLRQ� JHWWLQJ� FRQVLGHUDEO\� GHOD\HG� GXH� WR� GHOD\V� LQ� UHFHLYLQJ� WKH�
FRPSLOHG�ILJXUHV�IURP�DOO�WKH�ORZHU�OHYHO�XQLWV��
�

+LJKHU�(GXFDWLRQ�GDWD�

+LJKHU HGXFDWLRQ�FRQVLVW��HGXFDWLRQ�DIWHU�VFKRROLQJ� L�H��FRPSOHWLRQ�
RI DW�OHDVW�WZHOYH�\HDUV�RI�VFKRRO�HGXFDWLRQ�H�J��GLSORPD�DIWHU�FRPSOHWLRQ�
RI ��� \HDUV� RI� VFKRROLQJ�� JUDGXDWH�� SRVW� JUDGXDWH� GLSORPD� DQG� GHJUHH��
0�3KLO�3K�'��HWF��LQ�DQ\�VWUHDP�OLNH�$UWV��&RPPHUFH��6FLHQFH��(QJLQHHULQJ��
$UFKLWHFWXUH��0HGLFLQH��$JULFXOWXUH��)LVKHULHV��/DZV��7HDFKLQJ�HWF��
�
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7KH 6WDWH� (GXFDWLRQ� 'HSDUWPHQW� GLUHFWO\� FROOHFWV� UHWXUQV� IURP�

FROOHJHV� LQ� WKH� DUHD� DQG� IURP� QRQ�DIILOLDWHG� LQVWLWXWLRQV� IRU� KLJKHU�
HGXFDWLRQ� DQG� XQLYHUVLWLHV� DQG� WKHLU� WHDFKLQJ� GHSDUWPHQW�� � 7KH� 6WDWH�
(GXFDWLRQ� 'HSDUWPHQW� DOVR� FROOHFWV� GDWD� IRU� WKH� HGXFDWLRQDO� LQVWLWXWLRQV�
XQGHU� WKH�FRQWURO�RI�RWKHU�6WDWH�GHSDUWPHQWV�VXFK�DV�DJULFXOWXUH�KHDOWK��
LQGXVWU\�� ODERXU�� HWF�� � %HIRUH� WKH�GDWD� IURP�DOO� WKH�GLIIHUHQW� VRXUFHV�DUH�
UHFHLYHG� LQ� WKH� 6WDWH� +HDGTXDUWHUV� DQG� FRQVROLGDWHG�� WKH� YDULRXV�
GLVFUHSDQFLHV�REVHUYHG�E\�WKH�6WDWH�(GXFDWLRQ�'HSDUWPHQW�DUH�UHFRQFLOHG�
WKURXJK FRUUHVSRQGHQFH�� DQG� VRPHWLPHV� VSHFLDO� VSRW� UHFRQFLOLDWLRQ� KDV�
DOVR�WR�EH�UHVRUWHG�WR���%XW�GXH�WR�LQDGHTXDF\�RI�VWDII��WKLV�PHWKRG�LV�QRW�
XVHG H[WHQVLYHO\�� � ,Q�VRPH�6WDWHV��VSHFLDOLVHG�VWDWLVWLFDO�XQLWV�KDYH�EHHQ�
FUHDWHG� LQ� WKH� HGXFDWLRQ� 'HSDUWPHQW� WR� KDQGOH� VWDWLVWLFDO� ZRUN�� � ,W� KDV�
EHHQ IHOW� IRU�TXLWH�VRPH� WLPH� WKDW� WKHUH� LV�QHHG� IRU� WUDLQLQJ�RI� WKH�VWDII�
ZRUNLQJ�LQ�WKH�6WDWH�KHDGTXDUWHUV�VR�DV�WR�HQDEOH�WKHP�WR�VFUXWLQLVH�WKH�
UHWXUQV�UHFHLYHG�E\�WKHP�IURP�WKH�GLVWULFWV�LV�WR�EH�FRPSOHWHG�E\�-DQXDU\�
�� DQG�WKH�SUHVFULEHG�)RUP�LV�WR�EH�VXEPLWWHG�WR�WKH�&HQWUDO�'HSDUWPHQW�
RI (GXFDWLRQ�E\�$SULO������%XW�WKHUH�LV�D�ODUJH�WLPH�ODJ�LQ�WKH�VXEPLVVLRQ�RI�
WKHVH IRUPV�LQ�WKH�FDVH�RI�D�QXPEHU�RI�6WDWHV���7KH�SUHVFULEHG�GDWHV�IRU�
VXEPLVVLRQ�RI�)RUPV�DUH�-DQXDU\����DW�6WDWH�+HDGTXDUWHU�DQG�$SULO����DW�
&HQWUDO�*RYHUQPHQW��ZKLFK�DUH�QRW�JHQHUDOO\�DGKHUHG�WR���7KH�WLPH�ODJ�LQ�
WKH FROOHFWLRQ� RI� GDWD� LQ� UHVSHFW� RI� WKH� IRUPV� KDV� EHHQ� D� FRQWLQXLQJ�
SKHQRPHQRQ� EHFDXVH� RI� WKH� GHOD\V� DW� WKH� GLVWULFW� DQG� 6WDWH� OHYHOV� GXH�
DQG�HIIRUWV�QHHG�WR�EH�PDGH�WR�FXW�VKRUW�WKH�GHOD\V�DW�WKHVH�SRLQWV��
�

)RU KLJKHU�HGXFDWLRQ��WKH�8QLYHUVLW\�*UDQWV�&RPPLVVLRQ��8*&��DOVR�
FROOHFWV� GDWD� GLUHFWO\� IURP� XQLYHUVLWLHV� IRU� DOO� WKHLU� IDFXOWLHV� DQG� IURP�
FRQVWLWXHQW� DQG� DIILOLDWHG� FROOHJHV�� ZLWK� WKH� VDPH� GDWH� RI� UHIHUHQFH��
QDPHO\�� ��� 6HSWHPEHU�� � 7R� GR� DZD\� ZLWK� WZR� SDUDOOHO� V\VWHPV� RI� GDWD�
FROOHFWLRQ��LQ���������8*&��ZKLFK�KDV�VRPH�FRQWURO�RYHU�WKH�XQLYHUVLWLHV��
�
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DQG� FROOHJHV�� ZDV� PDGH� WKH� VROH� DJHQF\� IRU� FROOHFWLRQ� RI� GDWD� RQ�
KLJKHUHGXFDWLRQ�� � %XW� WKH� 8*&� KDV� EHHQ� XQDEOH� WR� VXSSO\� WKH� UHTXLVLWH�
GDWD�WR�WKLV�0LQLVWU\���+HQFH��IRU�WKH�VDNH�RI�FRQYHQLHQFH�DQG�WR�PLQLPLVH�
WLPH�ODJ��IURP����������0LQLVWU\�DJDLQ�VWDUWHG�FROOHFWLQJ�WKLV�GDWD�GLUHFWO\�
IURP�WKH�VWDWHV�RQ�)RUPV�(6�,��&��WR�(6�,9��&��HWF��IRU�UHSRUWLQJ�WKH�VDPH�
LQ LWV�DQQXDO�SXEOLFDWLRQV��
�
7KH RWKHU� PDMRU� VRXUFHV� RI� HGXFDWLRQDO� VWDWLVWLFV� DUH� WKH�
IROORZLQJ��
�

$OO� ,QGLD� (GXFDWLRQDO� 6XUYH\V� &RQGXFWHG� E\�1DWLRQDO� &RXQFLO� RI�
(GXFDWLRQDO�5HVHDUFK�	�7UDLQLQJ��1&(57��RQFH�LQ�����\HDUV����$OO�
,QGLD (GXFDWLRQDO� 6XUYH\V� DUH� DQRWKHU� LPSRUWDQW� VRXUFH� RI� HGXFDWLRQDO�
VWDWLVWLFV� LQ� ,QGLD�� � 7KHVH� VXUYH\V� ZHUH� ODXQFKHG� LQ� WKH� EHJLQQLQJ�
HVVHQWLDOO\�ZLWK� D� YLHZ� WR� SURYLGLQJ� FULWLFDO� LQSXWV� IRU� WKH� IRUPXODWLRQ� RI�
ILYH�\HDU�SODQV��E\�SURYLGLQJ� LQIRUPDWLRQ�RQ�VFKRROLQJ�IDFLOLWLHV�DQG�RWKHU�
UHODWHG� DVSHFWV�� � 7KHVH� VXUYH\V� JLYH� D� FOHDU� SLFWXUH� RI� WKH� QDWXUH� DQG�
TXDQWXP� RI� HGXFDWLRQDO� IDFLOLWLHV� DYDLODEOH� LQ� WKH� YLFLQLW\� RI� HYHU\�
KDELWDWLRQ� LQ� WKH� FRXQWU\� DQG� KHOS� WR� SURSHUO\� SODQ� DQG� ORFDWH� SULPDU\��
PLGGOH� DQG� KLJK�KLJKHU� VHFRQGDU\� VFKRROV� LQ� WKH� SODQ� SHULRG�� � 7KH� ODVW�
VXUYH\�FRQGXFWHG�LQ���������ZDV��WK�LQ�WKH�VHULHV�RI�HGXFDWLRQDO�VXUYH\V��
�
3RSXODWLRQ�&HQVXV� 7KH�3RSXODWLRQ�&HQVXV�LV�WKH�PRVW�FRPSUHKHQVLYH�
VRXUFH RI� LQIRUPDWLRQ� RQ� VRPH� LPSRUWDQW� HGXFDWLRQDO� DVSHFWV� RI� WKH�
SRSXODWLRQ�� � 7KH� &HQVXV� LV� EDVHG� RQ� D� QDWLRQDO� VXUYH\� RI� DOO� WKH�
KRXVHKROGV� LQ� WKH� FRXQWU\� FRQGXFWHG� RQFH� HYHU\� WHQ� \HDUV� DQG�
LQIRUPDWLRQ�LV�DYDLODEOH�DW�WKH�YLOODJH��GLVWULFW�DQG�VWDWH�OHYHOV���7KH�&HQVXV�
UHSRUWV�LQFOXGH��GLVWULEXWLRQ�RI�SRSXODWLRQ�E\�DJH��QXPEHU�RI�OLWHUDWHV�DQG��
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OLWHUDF\�UDWHV�� OHYHOV�RI�HGXFDWLRQDO�DWWDLQPHQW��ZRUNIRUFH�SDUWLFLSDWLRQ�RI�
HGXFDWHG� PDQSRZHU�� SDUWLFLSDWLRQ� RI� FKLOGUHQ� LQ� VFKRROLQJ� �DQG� RWKHU�
DFWLYLWLHV��� VHOHFWHG� GDWD� RQ� QXPEHU� VFKRROV� �DQG� RWKHU� DPHQLWLHV�� E\�
YLOODJHV��HWF��
�
1DWLRQDO�6DPSOH�6XUYH\V�FRQGXFWHG�E\�1662�±�)URP WLPH�WR�WLPH��
1662� FROOHFWV� GDWD� RQ� VRFLDO� FRQVXPSWLRQ� ZKLFK� LQFOXGHV� HGXFDWLRQDO�
VHUYLFHV���7KH���WK�5RXQG�RI�166�-XO\������±�-XQH������EURXJKW�RXW�WKH�
UHVXOWV� SHUWDLQLQJ� WR� OLWHUDF\� DQG� HGXFDWLRQDO� OHYHOV�� � :KLOH� FROOHFWLQJ��
GHWDLOHG� LQIRUPDWLRQ� RQ� HPSOR\PHQW� ±� XQHPSOR\PHQW� LQ� WKH� 166� ��VW�
URXQG��-XO\������-XQH�������� LQIRUPDWLRQ�RQ�VRPH�JHQHUDO�SDUWLFXODUV�RI�
KRXVHKROGV� PHPEHUV� VXFK� DV� DJH�� VH[�� OHYHO� RI� JHQHUDO� DQG� WHFKQLFDO�
HGXFDWLRQ�� FXUUHQW� DWWHQGDQFH� LQ� HGXFDWLRQDO� LQVWLWXWLRQV�� YRFDWLRQDO�
WUDLQLQJ�UHFHLYHG�HWF��ZDV�DOVR�FROOHFWHG�LQ�WKH�VXUYH\���,W�JLYHV��EURDGO\��
HVWLPDWHV�DW�6WDWH�87�DQG�DOO�,QGLD�OHYHO�IRU�PDOHV�DQG�IHPDOHV�VHSDUDWHO\�
DQG IRU�ERWK� W\SHV�RI� UHVLGHQFH��L�H�� UXUDO�DQG�XUEDQ��� �7KLV�VXEMHFW�ZDV�
FRYHUHG� DJDLQ� LQ� WKH� ��WK� 166� URXQG� �-XO\� ����� ±� -XQH� ������ ZKLFK�
FROOHFWHG� LQIRUPDWLRQ� RQ� µHPSOR\PHQW�XQHPSOR\PHQW� DQG� PLJUDWLRQ¶��
µSDUWLFLSDWLRQ� DQG� H[SHQGLWXUH� LQ� HGXFDWLRQ¶�� DQG� µKRXVHKROG� FRQVXPHU�
H[SHQGLWXUH¶��
�
7KH 'LVWULFW�,QIRUPDWLRQ�6\VWHP�IRU�(GXFDWLRQ��',6(��E\�1DWLRQDO�
,QVWLWXWH� RI� (GXFDWLRQDO� 3ODQQLQJ� 	� $GPLQLVWUDWLRQ� �1,(3$��� ',6(� ZDV�
LQWURGXFHG�LQLWLDOO\�LQ����GLVWULFWV�FRYHUHG�XQGHU�'LVWULFW�3ULPDU\�(GXFDWLRQ�
3URJUDPPH �'3(3�� LQ� ��������� KDV� QRZ� EHFRPH� D� PDMRU� V\VWHP� IRU�
FROOHFWLRQ� DQG� FRPSLODWLRQ� RI� GDWD� RQ� HOHPHQWDU\� HGXFDWLRQ� FRYHULQJ��
DOPRVW�DOO�GLVWULFWV� LQ�DOO�6WDWHV�87V���8QGHU�',6(��WKH�GDWD�RQ�HQUROPHQW�
IURP� DOO� JRYHUQPHQW� DQG� SULYDWH� UHFRJQLVHG� SULPDU\� VFKRROV� DV� ZHOO� DV�
XSSHU�SULPDU\�VFKRROV�KDYLQJ�SULPDU\�FODVVHV�LV�FROOHFWHG�IRU�HYHU\�GLVWULFW��
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DQQXDOO\� DQG� WKH� VWDWLVWLFV� GHULYHG� IURP� WKH� GDWD� EHFRPH� DYDLODEOH� LQ�
WDEXODWHG� IRUP�� JHQHUDOO\� ZLWKLQ� D� \HDU�� � $W� SUHVHQW�� WKH� GDWD� LV� XVHG�
SULPDULO\� IRU� PRQLWRULQJ� RI� SURJUHVV� PDGH� XQGHU� 66$� LQ� HOHPHQWDU\�
HGXFDWLRQ�DQG�QRW�IRU�PHHWLQJ�WKH�UHTXLUHPHQWV�RI�RIILFLDO�VWDWLVWLFV��
�
7KH ,QVWLWXWH�RI�$SSOLHG�0DQSRZHU�5HVHDUFK��,$05��KDV D�PDMRU�
GDWD� FROOHFWLRQ� SURMHFW� NQRZQ� DV� µ1DWLRQDO� 7HFKQLFDO� 0DQSRZHU�
,QIRUPDWLRQ� 6\VWHP¶� XQGHU� ZKLFK� GDWD� IURP� WHFKQLFDO� LQVWLWXWLRQV� LV�
FROOHFWHG�DQQXDOO\��

�
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6HFWLRQ�±���

�
0HHWLQJV�+HOG�

�
�� 7KH�&RPPLWWHH�KHOG�LQ�DOO�� PHHWLQJV�WR�WUDQVDFW�LWV�EXVLQHVV���$OO�
WKH PHHWLQJV�ZHUH�KHOG�LQ�'HOKL�DQG�DW�WKH�&RQIHUHQFH�&RPPLWWHH�5RRP�
NLQGO\ SURYLGHG� E\� WKH� 1DWLRQDO� 8QLYHUVLW\� RI� (GXFDWLRQDO� 3ODQQLQJ� DQG�
$GPLQLVWUDWLRQ��
�
����� 7KH���PHHWLQJV�ZHUH�KHOG�RQ�GDWHV�GHWDLOHG�EHORZ��
�

)LUVW�0HHWLQJ�� � «� ��0D\����
� 6HFRQG�0HHWLQJ�� � «� ���0D\����
� 7KLUG�0HHWLQJ� � «� ���-XQH����
� )RXUWK�0HHWLQJ� � «� ���)HEUXDU\����
� )LIWK�0HHWLQJ�� � «� ���)HEUXDU\����
� 6L[WK�0HHWLQJ�� � «� ���-XO\����
� 6HYHQWK�0HHWLQJ� � «� ��1RYHPEHU����
� (LJKWK�0HHWLQJ� � «� ��'HFHPEHU����
�
����� 7KH�0LQXWHV�RI�WKHVH�PHHWLQJV�KDYH�EHHQ�DWWDFKHG�DV�$QQH[HV�±�
�$�WR��+�LQ�9RO�,,�RI�WKLV�5HSRUW��
�
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����� ,Q�WKH�ILUVW���PHHWLQJV� WKH�&RPPLWWHH�GLVFXVVHG�YDULRXV�DVSHFWV�
RI WKH� VXEMHFW� DQG� GHFLGHG� LWV� VWDQG� RQ� GLIIHUHQW� EDVLF� LVVXHV�� � �7KHVH�
KDYH�EHHQ�VHW�RXW�LQ�WKH�QH[W�6HFWLRQ�RI�WKH�5HSRUW���
�
����� ,Q� WKH�7KLUG�0HHWLQJ� WKH�&RPPLWWHH� VHW�XS���6XE�&RPPLWWHHV��
GHFLGHG� RQ� WKHLU� FRPSRVLWLRQ�� SUHVFULEHG� WKHLU� WHUPV� RI� UHIHUHQFH� DQG��
LQGLFDWHG WKH�IUDPHZRUN�ZLWKLQ�ZKLFK�WR�VHWWOH�WKH�VHJPHQWDO�GHWDLOV��
�
����� 'HWDLOV� UHODWLQJ� WR� WKH� �� 6XE�&RPPLWWHHV� DQG� WKH� ZRUN� GRQH� E\�
WKHP KDYH�EHHQ�VHW�RXW�LQ�6HFWLRQ�±���RI�WKLV�5HSRUW��

�
�� ,Q� WKH�)RXUWK�0HHWLQJ� WKH�&RPPLWWHH�FRQVLGHUHG�WKH�5HSRUW�RI�
WKH 6XE�&RPPLWWHH� RQ� 6FKRRO� (GXFDWLRQ�� � 7KH� UHSRUW� ZDV� IRXQG� WR� EH�
FRPSUHKHQVLYH��HODERUDWH�DQG��FRYHULQJ�LQ�GHWDLO�WKH�7HUPV�RI�5HIHUHQFH���
7KH 5HYLHZ�&RPPLWWHH�QHYHUWKHOHVV�PDGH� VRPH�REVHUYDWLRQV� WR� IXUWKHU�
LPSURYH�WKH�UHSRUW���7KH�&RQYHQHU�RI�WKH�6XE�&RPPLWWHH�ZDV�UHTXLUHG�WR�
LQFRUSRUDWH� WKH� SRLQWV� PDGH� LQ� WKH� PHHWLQJ� DQG� ILQDOLVH� WKH� 6XE�
&RPPLWWHH¶V�5HSRUW��
�
����� ,Q�WKH�)LIWK�0HHWLQJ� WKH�&RPPLWWHH�FRQVLGHUHG�WKH�5HSRUW�RI�WKH�
6XE�&RPPLWWHH� RQ� +LJKHU� (GXFDWLRQ�� � $OWKRXJK� WKH� 6XE�&RPPLWWHH� KDG�
ODERXUHG KDUG�WR�SUHSDUH�DQ�HODERUDWH�UHSRUW�DQG�UDLVH�VRPH�JRRG�SRLQWV��
PDQ\�0HPEHUV�RI�WKH�5HYLHZ�&RPPLWWHH�ZHUH�QRW�VDWLVILHG�ZLWK�LW���7KHLU�
GLVVDWLVIDFWLRQ�ZDV��LQ�WKH�PDLQ��RYHU�WKH�IROORZLQJ�SRLQWV��
�

�L��� /DFN�RI�FODULW\�LQ�WKH�5HSRUW��
�
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�LL��� )DLOXUH�WR�SURSRVH�FRPSXWHU�FRPSDWLEOH�IRUPDWV��
�

�LLL��� $EVHQFH�RI�HPSKDVLV�RQ�H[SORLWDWLRQ�RI�DYDLODEOH�WHFKQRORJ\��
�
����� ,W� ZDV� GHFLGHG� WR� DXWKRULVH� WKH� &KDLUPDQ� WR� JHW� WKH� GHILFLHQFLHV�
UHFWLILHG�LQ�FRQVXOWDWLRQ�ZLWK�D�VPDOO�JURXS�RI�H[SHUWV��
�
�� ,Q� WKH�6L[WK�0HHWLQJ� WKH� &RPPLWWHH� FRQVLGHUHG� WKH�5HSRUWV� RI�
WKH 6XE�&RPPLWWHH�RQ�7HFKQRORJ\� DQG�7UDLQLQJ�DQG� WKH�6XE�&RPPLWWHH�
RQ /HJLVODWLYH�6XSSRUW�DQG�)XQGLQJ�$UUDQJHPHQWV��
�
�� $V� LQ� WKH� FDVH� RI� WKH� 6XE�&RPPLWWHH� RQ� +LJKHU� (GXFDWLRQ�� KHUH�
DJDLQ� WKH� 5HSRUWV� ZHUH� IRXQG� WR� EH� LQDGHTXDWH�� � $V� H[SODLQHG� LQ� WKH�
PLQXWHV DWWDFKHG� DV� $QQH[� ±� �)� LQ� 9RO�� ,,� PDQ\� LQDGHTXDFLHV� DQG�
LQILUPLWLHV�ZHUH�FLWHG���7KH�PDLQ�SRLQWV�LQ�WKLV�UHJDUG�ZHUH�DV�IROORZV��
�
����� 6XE�&RPPLWWHH�RQ�7HFKQRORJ\�DQG�7UDLQLQJ�
�

�L��� 7KH�5HSRUW� LV� WRR�EULHI�DQG�FU\SWLF�� � ,W�VKRXOG�VSHOO�RXW� WKH�
SURFHVV�PRUH�HODERUDWHO\��

�
�LL��� ([SHULHQFH�ZLWK�XVH�RI�6LPSXWHUV�KDV�QRW�EHHQ�HQFRXUDJLQJ���

,W�VKRXOG�QRW�KDVWLO\�EH�DGRSWHG��
�
�LLL��� 0DQXDO� GDWD� FROOHFWLRQ� FDQ� QRW� FRPSOHWHO\� EH� UHSODFHG� MXVW�

QRZ� $W�WKH�VFKRRO�OHYHO�LW�KDV�WR�FRQWLQXH�WR�EH�PDQXDO�IRU�
VRPH�PRUH�WLPH��

�
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�LY��� +DUGZDUH� UHTXLUHPHQWV� DQG� VRIWZDUH� DYDLODELOLW\� VKRXOG� EH�
VSHOW�RXW��

�
�Y�� 6WDII�UHTXLUHPHQWV�VKRXOG�DOVR�EH�VSHOW�RXW��
�
�YL��� 7KH� DGYDQWDJHV� RI� DGRSWLQJ�PRGHUQ� WHFKQRORJ\� VKRXOG� EH�

H[SODLQHG� LQ� GHWDLO� WR� MXVWLI\� WKH� H[SHQGLWXUH� SURSRVHG�
WKHUHRQ��

�
����� 6XE�&RPPLWWHH�RQ�/HJLVODWLYH�6XSSRUW�DQG�)XQGLQJ�$UUDQJHPHQWV�
�

�L��� /HJLVODWLYH� VXSSRUW� FDQ� QRW� EH� WKURXJK� WKH� &ROOHFWLRQ� RI�
6WDWLVWLFV� $FW� DV� WKDW� PD\� QRW� EH� FRQGXFLYH� IRU� SURPRWLQJ�
WUDQVSDUHQF\��

�
�LL��� 5HFRPPHQGDWLRQV� UHODWLQJ� WR� DPHQGPHQWV� DQG� �QHZ��

OHJLVODWLYH�SURYLVLRQV�VKRXOG�EH�SUHFLVH��
�
�LLL��� 7KH�5HSRUW�PXVW�GHYHORS�DQ�µH[SHQGLWXUH�QRUP¶�WR�SURPRWH�

DGHTXDWH� EXGJHWDU\� VXSSRUW� IRU� WKH� DFWLYLWLHV� JRYHUQLQJ�
HGXFDWLRQDO�VWDWLVWLFV��

�
����� 7KH�5HSRUWV�RI�ERWK�WKH�&RPPLWWHHV�ZHUH�QRW�DGRSWHG���7KH�6XE�
&RPPLWWHHV� ZHUH� UHTXLUHG� WR� UHFDVW� WKH� 5HSRUWV� DIWHU� DGGUHVVLQJ� WKH�
LVVXHV� UDLVHG�� �7KH�&RPPLWWHH�PDGH� WKH� IROORZLQJ�REVHUYDWLRQV� WR�JXLGH�
WKLV H[HUFLVH��
�
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�

�L��� 7KH� SURFHVV� RI� RSHUDWLRQV� VKRXOG� EH� FOHDUO\� VHW� RXW�
SUHIHUDEO\�ZLWK� WKH�KHOS�RI�D� µIORZ�FKDUW¶�RI�DFWLYLWLHV�� �7KLV�
ZRXOG�EH�HVVHQWLDO� IRU� VHWWOLQJ�GHWDLOV� UHODWLQJ� WR�KDUGZDUH��
VRIWZDUH�DQG��WUDLQLQJ�UHTXLUHPHQWV��

�
�LL��� +DUGZDUH� UHTXLUHPHQWV� VKRXOG� EH� GHWDLOHG� VHSDUDWHO\� IRU�

GLIIHUHQW�OHYHOV�±�1DWLRQDO��6WDWH��'LVWULFW��%ORFN�DQG��&OXVWHU���
7KLV� GHWDLOLQJ� VKRXOG� WDNH� LQWR� DFFRXQW� ZKDW� ZDV� DOUHDG\�
DYDLODEOH�ZLWK�WKH�1,&�DQG�ZKDW�QHHGHG�WR�EH�� SURFXUHG�
DQHZ��

�
�LLL��� :LWK� UHIHUHQFH� WR� KDUGZDUH� DOUHDG\� LQVWDOOHG� E\� DQG�

DYDLODEOH� ZLWK� WKH� 1,&�� LW� VKRXOG� EH� FODULILHG� ZKHWKHU� WKHLU�
XVH ZRXOG�LQYROYH�DQ\�DGGLWLRQDO�ILQDQFLDO�LPSOLFDWLRQ��

�
�LY��� 6LQFH� PDQ\� 6WDWHV� KDG� WKHLU� RZQ� QHWZRUNV�� DUUDQJHPHQWV�

IRU�LQWHU�FRQQHFWLYLW\�PXVW�EH�VSHOW�RXW�� �
�
�Y�� ,QIRUPDWLRQ� DERXW� DYDLODELOLW\� RI� VSDUHV�� PDLQWHQDQFH� RI�

HTXLSPHQW��HWF���PXVW�EH�LQFRUSRUDWHG��
�
�YL��� :LWK� UHIHUHQFH� WR� WKH� µSURFHVV¶� LQGLFDWHG�� WKH� VRIWZDUH�

UHTXLUHPHQWV�VKRXOG�EH�GHWDLOHG���7KLV�GHWDLOLQJ�VKRXOG�WDNH�
LQWR� DFFRXQW� ZKDW� ZDV� DOUHDG\� DYDLODEOH� ZLWK� WKH� 1,&� DQG�
ZKDW�QHHGHG�WR�EH�SURFXUHG�DQHZ��

�
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�

�YLL��� 6RIWZDUH� WR� EH� SURFXUHG� DQHZ� VKRXOG� GLVWLQJXLVK� EHWZHHQ�
ZKDW� FRXOG� EH� GHYHORSHG� E\� WKH� 1,&� DQG� ZKDW� KDG� WR� EH�
SURFXUHG�LQ�WKH�PDUNHW��

�
�YLLL��� :LWK�UHIHUHQFH�WR�VRIWZDUH�DOUHDG\�LQVWDOOHG�E\�DQG�DYDLODEOH�

ZLWK�WKH�1,&�� LW�VKRXOG�EH�FODULILHG�ZKHWKHU�WKHLU�XVH�ZRXOG�
LQYROYH�DQ\�DGGLWLRQDO�ILQDQFLDO�LPSOLFDWLRQ��

�
�L[��� $V� LQ� WKH� FDVH�RI�KDUGZDUH�GHWDLOLQJ��ZLWK� UHIHUHQFH� WR� WKH�

SURFHVV� LQGLFDWHG�� WKH� SHUVRQQHO� UHTXLUHPHQWV� VKRXOG� DOVR�
EH VHW� RXW� VHSDUDWHO\� IRU� GLIIHUHQW� OHYHOV� ±� 1DWLRQDO�� 6WDWH��
'LVWULFW�� %ORFN� DQG�&OXVWHU�� � ,Q� WKLV� H[HUFLVH�� EHVLGHV�0�,�6��
SHUVRQQHO�� UHTXLUHPHQWV� RI� VWDWLVWLFDO� SHUVRQQHO� VKRXOG�DOVR�
EH ZRUNHG�RXW��

�
�[�� :LWK� UHIHUHQFH� WR� WKH� SURFHVV�� KDUGZDUH�� VRIWZDUH� DQG��

SHUVRQQHO� GHWDLOV�ZRUNHG�RXW�� WKH� WUDLQLQJ�QHHGV� VKRXOG�EH�
DVVHVVHG��

�
�[L��� 7KH�HPSKDVLV�RQ�7UDLQLQJ�ZDV�DSSURSULDWH���%XW��LW�KDG�WR�EH�

UHFRJQLVHG�WKDW�WKH�1,&¶V�FDSDFLW\��WR�WUDLQ��ZRXOG�EH��OLPLWHG�
WR WUDLQLQJ� RI� .H\� 5HVRXUFH� 3HUVRQV�� � 7KH� 1,&� FRXOG� DOVR�
GHYHORS� WKH� RYHUDOO� WUDLQLQJ� SURJUDPPH� DQG� WKH� QHFHVVDU\�
VRIWZDUH�� EXW�� ZLGHU� DGRSWLRQ� RI� WKH� WUDLQLQJ� SURJUDPPH�
PLJKW�KDYH�WR�UHFNRQ�ZLWK��RXWVRXUFLQJ�DUUDQJHPHQWV���%XW���
WKH FRPSOHWH� SURFHVV� PXVW� EH� FOHDUO\� VHW� RXW� WR� IDFLOLWDWH�
DVVHVVPHQW� RI� WUDLQLQJ� QHHGV�� � 7KDW� EHLQJ� VR�� LW� PXVW� EH�
LGHQWLILHG�ZKDW�SDUWV�RI�WKH�WUDLQLQJ�QHHGV�ZRXOG�EH�PHW�E\�
WKH 1,&�DQG�ZKDW�ZRXOG�QHHG�WR�EH�RXWVRXUFHG���,Q�UHVSHFW��
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�
RI WKH� ODWWHU�� LW� ZRXOG� DOVR� EH� QHFHVVDU\� WR� LGHQWLI\� VRPH�
DSSURSULDWH�DJHQFLHV��

�[LL��� 7KH� ILQDQFLDO� LPSOLFDWLRQV� ZRUNHG� RXW� ZRXOG� QHHG� WR� EH�
UHFDVW�ZLWK� UHIHUHQFH� WR� WKH�JXLGHOLQHV�JLYHQ�DERYH�� �+HUH��
DJDLQ�� LW� ZRXOG� EH� QHFHVVDU\�XVHIXO� WR� SUHVHQW� WKH� GHWDLOV�
VHSDUDWHO\�IRU�GLIIHUHQW�OHYHOV��

�
����� ,Q�WKH�6HYHQWK�0HHWLQJ� GLVFXVVLQJ�WKH��UHYLVHG��6XE�&RPPLWWHH�
5HSRUW� RQ� /HJLVODWLRQ�� )XQGLQJ�1RUP�� &RVWLQJ�� HWF��� WKH� &RPPLWWHH� WRRN�
WKH IROORZLQJ�GHFLVLRQV��
�

�L��� $V�ZDV�VWDWHG�E\�WKH�&RPPLWWHH�LQ�LWV�HDUOLHU�PHHWLQJV�DQG��
� DV� ZDV� VWUHVVHG� E\� WKH� 6XE�&RPPLWWHH� LWVHOI� LQ� LWV� ILUVW�
� PHHWLQJ�� LW� ZRXOG� EH� QHFHVVDU\� WR� IRUPXODWH� WKH� SUHFLVH�
� DPHQGPHQWV�UHTXLUHG�LQ�WKH�8*&�$FW�DQG�LQ�WKH�$,&7(�$FW��
�LL���D��,I�WKH�*RYHUQPHQW¶V�LQWHQWLRQ�ZDV�WR�VHHN�UHIXJH�XQGHU�WKH�

&ROOHFWLRQ� RI� 6WDWLVWLFV� $FW�� LW� ZRXOG� EH� QHFHVVDU\� IRU� WKH�
6XE�&RPPLWWHH� WR� IUDPH� WKH� SUHFLVH� SURSRVDOV� LQVWHDG� RI�
YDJXHO\�UHFRPPHQGLQJ�µDSSURSULDWH¶�SURYLVLRQV��

�E��%XW�� WKH� 6XE�&RPPLWWHH� DQG� WKH� 5HYLHZ� &RPPLWWHH� ERWK�
VKRXOG� IHHO� IUHH� WR� DGYLVH� WKH� *RYHUQPHQW� RQ� WKH�
XQGHVLUDELOLW\�RI�DGRSWLQJ�VXFK�DQ�DSSURDFK���7KH�&ROOHFWLRQ�
RI 6WDWLVWLFV� $FW�� DGPLQLVWHUHG� E\� WKH� 'HSDUWPHQW� RI�
6WDWLVWLFV��ZDV�DLPHG�PRUH�DW�FROOHFWLRQ�RI�FRPPHUFLDO�GDWD�
DQG�� WKHUHIRUH�� HPSKDVLVHG� RQ� FRQILGHQWLDOLW\� RI� WKH� GDWD�
FROOHFWHG�� �6XFK�DQ�DSSURDFK�PLJKW�QRW�VXLW� WKH�SXUSRVH�RI�
WKH H[HUFLVH� UHODWLQJ� WR� HGXFDWLRQDO� VWDWLVWLFV� ZKHUH� WRWDO�
WUDQVSDUHQF\�ZRXOG�EH� UHTXLUHG� DQG�ZKHUH� HQIRUFHPHQW� RI�
FRQILGHQWLDOLW\�ZRXOG�GHWUDFW�IURP�WKH�PHULWV�RI�WKH�H[HUFLVH���
,Q�WKLV�FRQWH[W��LW�ZRXOG�KDYH�WR�EH�FOHDUO\�UHFRJQLVHG�WKDW��
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�
WKH 'HSDUWPHQW� RI� 6WDWLVWLFV� PLJKW� QRW� FRXQWHQDQFH� DQ\�
UHTXHVW�IRU�WUDQVSDUHQF\�RI�KDQGOLQJ�RI�GDWD�FROOHFWHG�XQGHU�
WKH &ROOHFWLRQ�RI�6WDWLVWLFV�$FW��

�LLL��� $Q�LPSRUWDQW�DVSHFW�RI�WKH�5HYLHZ�&RPPLWWHH¶V�ZRUN�ZDV�WR�
HVWLPDWH�WKH�FRVW�RI�GDWD�FROOHFWLRQ�LQ�WKH�HGXFDWLRQ�VHFWRU����
7KH VXE�&RPPLWWHH�KDG�MXVW�QRW�DGGUHVVHG�WKLV�LVVXH�DW�DOO��
,W�VKRXOG�GR�VR�QRZ��

�LY��� $QRWKHU� LPSRUWDQW� DVSHFW� RI� WKH� 5HYLHZ� &RPPLWWHH¶V� ZRUN�
� ZDV� WR� GHYHORS� DQ� µH[SHQGLWXUH� QRUP¶� WR� JRYHUQ� DGHTXDWH�
� EXGJHWDU\� VXSSRUW� IRU� FROOHFWLRQ� RI� HGXFDWLRQDO� VWDWLVWLFV���
� +HUH��DJDLQ��WKH�6XE�&RPPLWWHH�KDG�MXVW�QRW�DGGUHVVHG�WKH�
� LVVXH�DW�DOO���,W�VKRXOG�GR�VR�QRZ��
�

��� 7KH�(LJKWK�DQG�ILQDO�0HHWLQJ�RI�WKH�5HYLHZ�&RPPLWWHH�ZDV�KHOG�
RQ ��'HFHPEHU����WR�FRQVLGHU�WKH�GUDIW�UHSRUW��
� $SDUW� IURP� VXJJHVWLQJ� YDULRXV�PLQRU�PRGLILFDWLRQV�� WKH�GLVFXVVLRQ�
IRFXVVHG�RQ�DGRSWLRQ�RI� WHFKQRORJ\�� �1RWZLWKVWDQGLQJ�VRPH�UHVHUYDWLRQV�
HQWHUWDLQHG�E\�VRPH�0HPEHUV��WKH�5HYLHZ�&RPPLWWHH�ZDV�DEOH�WR�PDNH�D�
XQDQLPRXV� UHFRPPHQGDWLRQ� DERXW� PRGHUQLVLQJ� WKH� V\VWHP� WKURXJK�
DGRSWLRQ� RI� DYDLODEOH� WHFKQRORJ\� GRZQ� WR� WKH�&5&� OHYHO�� � &RQVHTXHQWO\��
WKH LGHD� RI� RXWVRXUFLQJ� GDWD� HQWU\� ZDV� JLYHQ� XS� DQG� WKH� VWDII�
UHTXLUHPHQWV�DQG�FRVWLQJ�ZHUH�UHYLVHG�ZLWK�UHIHUHQFH�WR�D�FRPSXWHULVHG�
V\VWHP�RI�RSHUDWLRQ����
� 7KH� &RPPLWWHH� DOVR� DGYLVHG� WKDW� UHTXLUHPHQWV� RI� VWDWLVWLFDO� VWDII�
VKRXOG�EH�GHWDLOHG��
� ,W�ZDV�GHFLGHG�WR�HODERUDWH�WKH�ORJLF�RI�SURSRVLQJ�HVWDEOLVKPHQW�RI�
WKH &%(6� VR� WKDW� LW� GRHV� QRW� DSSHDU� WR� EH� D� YDOXH�MXGJHPHQW� RQ� WKH�
SHUIRUPDQFH�RI�WKH�18(3$�DQG�WKH�1&(57��
�
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6HFWLRQ�±���
�

%DVLF�3RVLWLRQV�'HFLGHG�8SRQ�
�

�� ,Q� LWV� SUHOLPLQDU\�PHHWLQJV�� WKH�&RPPLWWHH�GZHOW� RQ� IXQGDPHQWDO�
LVVXHV� WR� IRUPXODWH� WKH� IUDPHZRUN� RI� DQ� DJUHHG� SURSRVLWLRQ�� � %DVHG� RQ�
WKHVH GLVFXVVLRQV��LW�VXFFHHGHG�LQ�GHYHORSLQJ�LWV�EDVLF�WKLQNLQJ�DV�IROORZV��
�

�L��� 3UHVHQFH� RI� D� SOXUDOLW\� RI� V\VWHPV� KDV� EHHQ� VHHQ� WR� FDXVH�
FRQIXVLRQ�DQG�GHOD\���7KHUHIRUH��HOLPLQDWH�WKH�PXOWLSOLFLW\�RI�
FKDQQHOV�DQG�LQWURGXFH�RQH�XQLILHG�V\VWHP�RI�GDWD�FROOHFWLRQ�
�DQQXDOO\�RQ�D�FHQVXV�EDVLV���SURFHVVLQJ�DQG��SXEOLFDWLRQ�E\�
LQWHJUDWLQJ�SDUDOOHO�V\VWHPV�LQWR�D�FRPPRQ�PDWUL[��

�
:LWKLQ�WKH�PDWUL[�HDFK�VXE�V\VWHP�ZLOO�EH�UHTXLUHG�WR�VXEPLW�
ILQDO�FRPSLODWLRQV�WR�LWV�VXSHULRU�V\VWHP�ZLWK�D�1DWLRQDO�)RFDO�
3RLQW� EHLQJ� UHVSRQVLEOH� IRU� VXEPLVVLRQ� RI� WKH� ILQDO�
FRPSLODWLRQ�WR�WKH�0+5'��

�
,Q�WKLV�FRQQHFWLRQ��LW�LV�DJUHHG�WKDW�LW�ZLOO�QRW�EH�DSSURSULDWH�
IRU�D�QDWLRQDO�JRYW�� WR�EH�GLUHFWO\�HQJDJHG� LQ�FROOHFWLRQ�DQG�
SXEOLFDWLRQ�RI�GDWD�� �7KH�JURXQG�ZRUN�VKRXOG�EH�GRQH�E\�D�
VHSDUDWH� $JHQF\� WR� PHHW� UHTXLUHPHQWV� LQGLFDWHG� E\� WKH�
*RYW�� � $QDO\VHG� GDWD� ZLWK� KLJKOLJKWLQJ� RI� DSSURSULDWH�
µLQGLFDWRUV¶�PXVW�EH�PDGH�DYDLODEOH�WR�WKH�*RYW��WR�IDFLOLWDWH�
SURSHU�SROLF\�PDNLQJ�DQG�SODQQLQJ��

�
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9DULRXV� DJHQFLHV� DUH� GRLQJ� WKLV� ZRUN� ZLWK� GLIIHUHQW�
SHULRGLFLWLHV�� �,W�ZLOO��WKHUHIRUH��EH�XVHIXO�WR�VWDQGDUGLVH�WKH�
SHULRGLFLWLHV��LQ�OLQH�ZLWK�WKH�SURSRVDO�WR�XQLI\�WKH�V\VWHPV��

�
�LL��� 7LPH� DQG� DJDLQ� LW� KDV� EHHQ� UHSUHVHQWHG� WKDW� DPELJXLWLHV�

UHODWLQJ� WR� FRQFHSWV� DQG� GHILQLWLRQV� KDYH� EHHQ� D� PDMRU�
GLVFRUGDQW� IDFWRU� LQ� WKLV� H[HUFLVH�� � 8QIRUWXQDWHO\�� WKLV�
SUREOHP�FRQWLQXHV�WR�DIIOLFW�WKH�SURFHVV����

�
%DVHG RQ�VRPH�RI�WKH�HDUOLHU�VWXGLHV��WKH�0+5'�LV�UHSRUWHG�
WR KDYH� D� FRPSLODWLRQ� RI� WKH� WHUPLQRORJLHV� FRQFHUQHG��
OLNHZLVH� WKH� 1DWLRQDO� &RXQFLO� RI� (GXFDWLRQDO� 5HVHDUFK� DQG�
7UDLQLQJ� KDV� EURXJKW� RXW� D� FRPSLODWLRQ� UHOHYDQW� WR� µ6FKRRO�
(GXFDWLRQ¶�� 7KH� 0+5'� KDV� SURGXFHG� DQ� LQWHJUDWHG�
FRPSLODWLRQ� RI� XQLIRUP� FRQFHSWV� DQG� GHILQLWLRQV� VHSDUDWHO\�
IRU� µ6FKRRO� (GXFDWLRQ¶� DQG� µ+LJKHU�7HUWLDU\� (GXFDWLRQ¶���
7KHVH� KDYH� EHHQ� FLUFXODWHG� WR� DOO� FRQFHUQHG�� � ,W� ZLOO� EH�
XVHIXO� LI� WKH�0+5'�FDQ�RUJDQLVH�D�VSHFLDO�FRQVXOWDWLRQ�ZLWK�
6WDWHV�87V�LQ�WKLV�UHJDUG��

�
�LLL��� $GRSWLRQ�RI�PRGHUQ� WHFKQRORJ\�ZLOO� EH�XVHIXO�� LW�ZLOO� VSHHG�

XS WKH�H[HUFLVH�� � ,W�ZLOO�DOVR�HOLPLQDWH�WKH�HUURUV�FDXVHG�E\�
WKH GUXGJHU\�RI�PDQXDO�RSHUDWLRQV�DQG�LPSURYH�WKH�TXDOLW\���
%XW� WKH� LQLWLDO� LQVWDOODWLRQ� FRVW�� ERWK� RQ� KDUGZDUH� DQG�
VRIWZDUH��DV��DOVR�SDUWO\�RQ�WUDLQLQJ��VKRXOG�EH�ERUQH�E\�WKH�
*RYW��RI�,QGLD��

�
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7KH 1,&¶V� GDWD� ZDUHKRXVLQJ� IDFLOLW\� RIIHUV� FRPPRQ� PXOWL�
V\VWHP� FRYHUDJH� WR� D� PXOWL�VHJPHQWDO� FRPSLODWLRQ� RI� GDWD�
SHUWDLQLQJ�WR�WKH�(GXFDWLRQ�6HFWRU�DV�D�ZKROH��WKLV�PXVW�EH�
IXOO\�XWLOLVHG���

�
�LY��� ,W� ZLOO� EH� XVHIXO� WR� FROOHFW� GDWD� QRW� RQO\� IURP� GLIIHUHQW�

VHJPHQWV�RI�WKH�HGXFDWLRQ�VHFWRU�EXW�DOVR�VRPH�RYHUDOO�GDWD�
IURP�RWKHU�DOOLHG� VHFWRUV� OLNH�$JULFXOWXUH��0HGLFDO�(GXFDWLRQ�
DQG��/HJDO�6WXGLHV��

�
,W�ZLOO�EH�QHFHVVDU\�WR�LGHQWLI\��6HJPHQWDO��µ)RFDO�3RLQWV¶�DQG�
DSSRLQW� �6HFWRUDO�� µ1RGDO� 2IILFHUV¶� WR� HQVXUH� SURSHU�
FRRUGLQDWLRQ��
�

�Y�� %RWK�UDZ�GDWD�DQG�SURFHVVHG�GDWD�PXVW�EH�DYDLODEOH�RQ�OLQH�
IRU�SXEOLF�DFFHVV���&RPSXWHULVDWLRQ�RI�WKH�ZKROH�SURFHVV�ZLOO�
HDVLO\��IDFLOLWDWH�WKLV��

�
�YL��� ,W� ZLOO� EH� QHFHVVDU\� DQG� XVHIXO� WR� LQWURGXFH� OHJLVODWLYH�

VXSSRUW� IRU� WKH� GDWD� FROOHFWLRQ� H[HUFLVH�� � 6RPH� 6WDWHV�
DOUHDG\�KDYH��HQDFWPHQWV� WR� JRYHUQ� 6FKRRO� (GXFDWLRQ� WKDW�
FDQ VHUYH�WKLV�SXUSRVH�DOVR���%XW��IRU�SXUSRVHV�RI�XQLIRUPLW\��
LW�ZLOO�EH�HVVHQWLDO�WR�KDYH�D�FRPPRQ�FHQWUDO�OHJLVODWLRQ��

�
�YLL��� ,QVWDOODWLRQ�RI� KDUGZDUH�VRIWZDUH�ZLOO� QRW� VXIILFH�� WKHUH�ZLOO�

KDYH WR�EH�FRPSHWHQW�VWDII�WR�RSHUDWH�WKHP���%HVLGHV�0,6�
SHUVRQQHO��WKH�V\VWHP�ZLOO�QHHG�VWDWLVWLFDO�SHUVRQQHO�TXDOLILHG��

�
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WR GHDO�ZLWK� GDWD� FROOHFWLRQ�� � 7KH� VWDII� GHSOR\HG� �LQFOXGLQJ�
WKH VFKRRO� WHDFKHU�� ZLOO� QHHG� WR� EH� WUDLQHG� QRW� RQO\� LQ�
XWLOLVDWLRQ�RI��PRGHUQ� WHFKQRORJ\� EXW� HTXDOO\� LQ� GDWD�
FROOHFWLRQ��
�

�YLLL��� )XQGLQJ�RI�WKLV�DFWLYLW\�LV�KRSHOHVVO\�LQDGHTXDWH��7KHUH�PXVW�
EH D�ZHOO� HVWDEOLVKHG� µQRUP¶� WR� HQVXUH� DGHTXDWH�EXGJHWDU\�
VXSSRUW��

�
�L[��� $� &KLOG� 7UDFNLQJ� 6\VWHP� �&76�� ZLOO� VXUHO\� EH� KHOSIXO� LQ�

HQVXULQJ�XQLYHUVDOLVDWLRQ�RI�(OHPHQWDU\�(GXFDWLRQ���%XW��WKH�
ILQDQFLDO� LPSOLFDWLRQV� ZLOO� EH� VXEVWDQWLDO�� SURSHU� EXGJHWDU\�
VXSSRUW�ZLOO�EH�UHTXLUHG��

�
,W� LV�DOVR�QHFHVVDU\�IRU� ORFDWLQJ�GURS�RXWV�DQG�QRQ�VWDUWHUV���
:LWK�D�&76�LQ�SRVLWLRQ��HQUROPHQW�ZLOO�GHILQLWHO\�LQFUHDVH����

�
7KH &76�VKRXOG�EH�VWDUWHG�DW� WKH� WLPH�RI�ELUWK�RI� WKH�FKLOG�
DQG D�XQLTXH�,'�QXPEHU�VKRXOG�EH�DOORWWHG�WR�HDFK�FKLOG��
�
$OWKRXJK� &76� LV� QRW� D� VWDWLVWLFDO� LWHP�� WKLV� REVHUYDWLRQ� LV�
PDGH LQ� WKH� LQWHUHVW� RI� HQVXULQJ� IXOO� HQUROPHQW� XQGHU� WKH�
6DUYD 6KLNVKD�$EKL\DQ���,W�ZLOO�EH�IRU�WKH�6WDWHV�87V�WR�WDNH�
DSSURSULDWH�IROORZ�XS�DFWLRQ��

�
�[�� 7KH� ILQDQFLDO� LPSOLFDWLRQV� ZLOO� EH� DVVHVVHG� DORQJZLWK� VRPH�

UHDVRQDEOH� LQGLFDWLRQ� RI� DQ� H[SHQGLWXUH�QRUP� IRU� GDWD�
FROOHFWLRQ��
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�
6HFWLRQ�±���

�

6XE�&RPPLWWHH�5HSRUWV�
�

,� 6XE�&RPPLWWHH�RQ�6FKRRO�(GXFDWLRQ�
�

�� 7KLV� 6XE�&RPPLWWHH� ZDV� VHW� XS� LQ� WKH� WKLUG� 0HHWLQJ� ����
-XQH ����RI�WKH�5HYLHZ�&RPPLWWHH����

�
�� ,WV�FRPSRVLWLRQ�ZDV�DV�IROORZV��
�

� 0V��9ULQGD�6DUXS��-RLQW�6HFUHWDU\�
�(OHPHQWDU\�(GXFDWLRQ�� � «� &RQYHQHU�

� �� 6KUL��6�&��.KXQWLD��-RLQW�6HFUHWDU\�
� �6FKRRO�(GXFDWLRQ�� � � «� &R�&RQYHQHU�

� 'U��$UXQ�0HKWD�
� 3URI��$YWDU�6LQJK�
� (GXFDWLRQ�6HFUHWDU\���$VVDP��
� 6KUL��-KLQJUDQ��'LUHFWRU��(OHPHQWDU\�(GXFDWLRQ��
� 'LUHFWRU�RI�(GXFDWLRQ��'HOKL��
� 6WDWH�3URMHFW�'LUHFWRU�RI�66$��2ULVVD��
� 5HSUHVHQWDWLYH�RI�WKH�0LQLVWU\�RI�:&'�
� 6KUL��6�3�5DVWRJL��5HWG��6U��7HFK��'LUHFWRU�RI�1,&�
� &KDLUPDQ�RI�WKH�5HYLHZ�&RPPLWWHH�

�
�� 7KH� 6XE�&RPPLWWHH� ZDV� UHTXLUHG� WR� GHFLGH� RQ� WKH� GHWDLOV�
VXEMHFW WR�WKH�PDMRU�JXLGHOLQHV�SURYLGHG�E\�WKH�5HYLHZ�&RPPLWWHH����
�
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�

7KHVH JXLGHOLQHV� HPDQDWH� IURP� WKH� µEDVLF� SRVLWLRQV¶� VHW� RXW� LQ�
6HFWLRQ�±���RI�WKLV�5HSRUW��
�
�� 7KH�VFRSH�RI�WKH�6FKRRO�(GXFDWLRQ�6XE�&RPPLWWHH¶V�ZRUN��LQ�
WKH PDLQ��FRPSULVHG�WKH�IROORZLQJ��
�

�L��� 'HFLGH�WKH�H[WHQW�RI�GDWD�WR�EH�FROOHFWHG��
�
�LL��� )LQDOLVH� WKH� SDUDPHWHUV� WR� EH� DGRSWHG� NHHSLQJ� LQ�

PLQG�WKH�µLQWHUQDWLRQDO�FRUH¶�DQG�µQDWLRQDO�FRUH¶�WR�EH�
PDLQWDLQHG��

�
�LLL��� :LWKRXW� FLUFXPVFULELQJ� WKH� GLVFUHWLRQ� RI� WKH� VXE�

V\VWHPV��WR�LQGLFDWH�WKH�FRQWRXUV�RI�WKH�µEDVH�OLQH��V�¶�
WR EH�GHYHORSHG��

�
�LY��� )ROORZLQJ�XS�RQ�WKH�ZRUN�GRQH�E\�WKH�0+5'�DQG�WKH�

1&(57 WR� FRPSLOH� JORVVDULHV� RI� DFFHSWHG� FRQFHSWV��
GHILQLWLRQV� DQG�� WHUPLQRORJLHV�� WR� DGGUHVV� WKH�
UHPDLQLQJ�DPELJXLWLHV�DQG�FODULI\�WKH�SRVLWLRQ��

�
�Y�� 5HYLHZ�RI�WKH�FXUUHQW�V\VWHP�WR�GHFLGH�RQ�ZKDW�LV�WR�

EH�UHWDLQHG�DQG�ZKDW�LV�WR�EH�JLYHQ�XS��
�
�YL��� 7R�LGHQWLI\�WKH�VRXUFHV�IRU�FROOHFWLRQ�RI�GDWD��
�
�YLL��� 7R� SURSRVH� DSSURSULDWH� FXW�RII� GDWHV� IRU� UHSRUWLQJ�

DQG WR�VXJJHVW�VXLWDEOH�VFKHGXOHV�RI�VXEPLVVLRQV��
�
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�YLLL��� 7R�UHYLHZ�WKH�IRUPV�LQ�XVH�DW�SUHVHQW�DQG�UDWLRQDOLVH�
WKHP VR�DV�WR�VKHG�LUUHOHYDQFLHV��

�
�L[��� 7DNLQJ�QRWH�RI�WKH�WHFKQRORJLFDO�IDFLOLWLHV�DYDLODEOH��WR�

UHFRPPHQG�� DSSURSULDWH� PHWKRGRORJLHV� RI� GDWD�
FROOHFWLRQ��

�
�[�� 7R� IL[� UHVSRQVLELOLWLHV� RQ� D� GHFHQWUDOLVHG� EDVLV� IRU�

SURGXFWLRQ�RI�GDWD�DQG�UHFRPPHQG�D�VXLWDEOH�V\VWHP�
RI UHZDUGV�DQG�SHQDOWLHV�IRU�SHUIRUPDQFH��

�
�[L��� 7R� SURMHFW� WKH� ILQDQFLDO� LPSOLFDWLRQV� RI� WKH�

UHFRPPHQGDWLRQV� ZLWK� VRPH� LQGLFDWLRQV�� LI� SRVVLEOH��
RI WKH�IXQGLQJ�DUUDQJHPHQWV��

�
�[LL��� 7R�UHFRPPHQG�PHDQLQJIXO�FRYHUDJH�RI�XQUHFRJQLVHG�

LQVWLWXWLRQV��
�
�[LLL��� 7R�GHVFULEH�WKH�V\VWHP�IRU�DVVLJQPHQW�RI�XQLTXH�FRGH�

QXPEHUV�RQ�D�XQLIRUP�EDVLV�WR�,QVWLWXWLRQV�,QGLYLGXDOV�
IRU�HDV\�LGHQWLILFDWLRQ�DQG�WUDFNLQJ��

�
�[LY��� 7R� UHFRPPHQG� PHDVXUHV� IRU� DGRSWLRQ� RI�

WUDQVSDUHQF\�LQ�WKH��FRQGXFW� RI� WKH� GDWD� FROOHFWLRQ�
H[HUFLVH��

�
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�

��� 7KH� 6XE�&RPPLWWHH� VXEPLWWHG� LWV� UHSRUW� RQ���1RYHPEHU�����7KLV�
UHSRUW�ZDV�FRQVLGHUHG�E\�WKH�5HYLHZ�&RPPLWWHH�LQ�LWV�IRXUWK�0HHWLQJ��
�
����� 7KH�VDOLHQW�SRLQWV�PDGH�LQ�WKH�UHSRUW�DUH�DV�IROORZV��
�

�L��� 7KH� 6XE�&RPPLWWHH� LV� RI� WKH� XQDQLPRXV� YLHZ� WKDW� ',6(�
PXVW FRQWLQXH� DQG� VKDOO� EH� XSJUDGHG� WR� FRYHU� 6HFRQGDU\�
DQG 6HQLRU� 6HFRQGDU\� VWDJHV� DOVR�� � �7KH� &RPPLWWHH� ZDV�
VXEVHTXHQWO\� LQIRUPHG� WKDW� WKH� ',6(� V\VWHP� KDG� EHHQ�
H[WHQGHG� WR� FRYHU� WKH� 6HFRQGDU\� DQG� 6HQLRU� 6HFRQGDU\�
VWDJHV�DOVR����%XW��WKH�5HYLHZ�&RPPLWWHH�ZDV�FRQFHUQHG�WR�
QRWH WKDW�WKH�µH[WHQGHG¶�SDUW�ZDV�EHLQJ�RYHUVHHQ�E\�DQ�XQLW�
VHSDUDWH� IURP� WKDW� IRU� WKH� HOHPHQWDU\� VWDJH�� � 7KH� 5HYLHZ�
&RPPLWWHH�VWURQJO\�UHFRPPHQGV�DQ�XQLILHG�DUUDQJHPHQW�IRU�
SXUSRVHV�RI�HQVXULQJ�FRRUGLQDWLRQ�DQG�SURPRWLQJ�HIILFLHQF\���

� ',6(�KDV�EHHQ�ZLGHO\�DFFHSWHG�DQG�PXVW�EHFRPH� WKH�RQO\�
� V\VWHP���3DUDOOHO�V\VWHPV�OLNH�WKH�6(6�VKRXOG�QRW�RSHUDWH��
�
�LL��� ',6(� FRYHUDJH� VKRXOG�EH�H[SDQGHG� WR� LQFOXGH� WKH�PLG�GD\�
� PHDO�VFKHPH��2%&V��0XVOLP�DQG��XQUHFRJQLVHG�VFKRROV��
�

',6(� LV� DQ� DQQXDO� H[HUFLVH� FRPSLOLQJ� HGXFDWLRQDO� VWDWLVWLFV���
,I LQWHUPHGLDWH�� YDULDEOHV� DUH� UHTXLUHG� WR� EH�
LQFRUSRUDWHG�WKH\�PXVW��EH�GHDOW�ZLWK�DV�SURJUDPPH�GHWDLOV��

�
�LLL��� µ8QUHFRJQLVHG�VFKRROV¶�FRQVWLWXWH�DQ\ZKHUH�IURP����WR�����

RI WKH�WRWDO�QXPEHU�RI�VFKRROV���(GXFDWLRQDO�6WDWLVWLFV���
�
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HVSHFLDOO\�RI� WKH�HOHPHQWDU\�HGXFDWLRQ�VWDJH��FDQQRW�DIIRUG�
WR LJQRUH� WKLV� VHJPHQW�� � 1RWZLWKVWDQGLQJ� DQ\� GLIILFXOWLHV��
WKHUHIRUH��WKH�GDWD�FROOHFWLRQ�GULYH�PXVW�LQFOXGH�WKHP�DOVR��
�
,W� PD\� QRW� EH� SUDFWLFDEOH� WR� RUJDQLVH� D� VHSDUDWH� H[HUFLVH���
$W WKH� VDPH� WLPH�� LW� ZLOO� EH� WRR� ELJ� D� MRE� IRU� WKH� &HQWUDO�
*RYW�� WR� WDNH� RQ�� � 6WDWHV� VKRXOG�� WKHUHIRUH�� EH� SXVKHG� WR�
WDNH XS�WKLV�H[HUFLVH��
�
,W� KDV� WR� EH� UHFRJQLVHG� KHUH� WKDW� WKHUH� PD\� QRW� EH� DQ\�
GHSHQGDEOH� EDVHOLQH� RQ� WKLV� LWHP� DV� WKH� QXPEHU� RI�
µXQUHFRJQLVHG�VFKRROV¶�NHHSV�FKDQJLQJ���2QH�ZD\�RI�GHDOLQJ�
ZLWK�WKLV�SUREOHP�FDQ�EH�WR�LQVLVW�RQ�LQYLRODEOH�VFKRRO�FRGHV�
VR� WKDW�ZKHUHYHU� WKH\�JR� WKH�XQUHFRJQLVHG� VFKRROV� FDQ�EH�
WUDFNHG�� �:KHQ�DQ\�XQUHFRJQLVHG� VFKRRO� IROGV�XS�� LWV� FRGH�
PXVW EH� IUR]HQ�� LW� FDQ� EH� UHYLYHG� LI� WKH� VFKRRO� UHRSHQV� DW�
WKH VDPH�SODFH�RU��HYHQ��DW�D�GLIIHUHQW�ORFDWLRQ��
�

�LY��� 7KH�6XE�&RPPLWWHH�LV�QRW�LQ�IDYRXU�RI�MHWWLVRQLQJ�DQ\�LWHP��
� WKHUH� LV�QRW�PXFK�VFRSH� IRU� LW�� �2QO\� WKH� µYLOODJH�HGXFDWLRQ�
� GDWD�� EDVH¶� RIIHUV� VRPH� VFRSH�� EXW�� HYHQ� KHUH�� WKH� VXE�
� &RPPLWWHH�KDV�FKRVHQ�WR�UHWDLQ�WKH�IRUPDW�DV�LW�LV��
�
�Y�� 8QGHU�+HDG� µILQDQFLDO�GDWD¶��WKH�6XE�FRPPLWWHH�KDV�EHHQ�LQ�
� IDYRXU� RI� DGGLQJ� µIXQG� IORZ¶�� � 7KH� LGHD� LV� WR� UHLQIRUFH� WKH�
� FRQFHSW�RI�ILQDQFLDOO\�VHOI�UHOLDQW�VFKRROV��
�
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�YL��� $YDLODELOLW\�RI�GDWD�UHODWLQJ�WR�$GXOW�(GXFDWLRQ�LV�LQDGHTXDWH���
7KH 1662�VKRXOG�EH�UHTXLUHG�WR�LQFOXGH�µOLWHUDF\�GDWD¶�RQFH�
HYHU\� WZR�\HDUV�±�ERWK�DW� WKH�QDWLRQDO� DQG� VWDWH� OHYHOV�� WR�
WUDFN�FKDQJHV�LQ�$GXOW�/LWHUDF\����

�
�YLL�� µ&KLOG�7UDFNLQJ�6\VWHP¶��&76��ZLOO�EH�DQ�HVVHQWLDO�FRPSRQHQW�

RI WKH�',6(���%XW��WKH�&HQWUDO�*RYW��FDQQRW�WDNH�LW�XS��6WDWHV�
VKRXOG�EH�HQFRXUDJHG�WR�GR�LW��

�
8QGHU� WKH� 66$� DQ� RYHUDOO� SDWWHUQ� RQO\� IRU� µKRXVHKROG��

� VXUYH\¶�KDV�EHHQ�FLUFXODWHG���%XW��WR�LPSURYH�WKH�V\VWHP��WKH�
� *2,�FDQ�SUHVFULEH�&76�DOVR���,W�FDQ�DOVR�EH�UHTXLUHG�WR�IXQG�
� LW�� %XW� IRUPDWWLQJ� RI� WKH� H[HUFLVH� DQG� LWV� DFWXDO�
� LPSOHPHQWDWLRQ�KDYH�WR�EH�OHIW�WR�WKH�6WDWHV��
�
�YLLL��� 7KH�6XE�&RPPLWWHH�IRXQG�LW�GLIILFXOW�WR�ZRUN�RXW�WKH�IXQGLQJ�
� UHTXLUHPHQWV�� � $V� UHJDUGV� FRVWLQJ�� WKH� VXE�FRPPLWWHH� FDQ�
� RQO\�JLYH�D�µXQLW�FRVW¶�IRU�D�GLVWULFW��IXUWKHU�GHWDLOLQJ�PD\�QRW�
� EH�SRVVLEOH���
�
�L[��� $V� UHJDUGV� QHW� ZRUNLQJ� DQG� VFKRRO� FRGLQJ�� LW� VKRXOG� EH�

SRVVLEOH�WR�FRYHU�GRZQ��WR�WKH�%ORFN�OHYHO�LQ�WZR�\HDUV��&5&V�
FDQ EH� FRYHUHG� ODWHU�� DQG�� YLOODJH� OHYHOV� FDQ� EH� FRYHUHG�
PXFK ODWHU��

�
�[�� %RWK� UDZ�GDWD�DQG�DQDO\VHG�GDWD�PXVW�EH�DYDLODEOH�RQ� OLQH�
� IRU�SXEOLF�DFFHVV�� � ,W�ZLOO�EH�DGYLVDEOH�WR� OLQN� LW�XS�ZLWK�WKH�
� (GXFDWLRQ�3RUWDO��
�
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�
�[L��� 7UDLQLQJ�RI�0,6�SHUVRQQHO�ZLOO�EH�LQWHJUDO�WR�WKH�66$���,W�KDV�
� WR�EH�SUHVFULEHG�DV�D�UHFXUULQJ�IHDWXUH��
�
�[LL��� 7KH� &KDPSDN� &KDWWHUML� UHSRUW� KDG� ODLG� VWUHVV� RQ� WZR�PDLQ�

LVVXHV� �� VSHFLILFDWLRQ� � RI� WKH� VWUXFWXUDO� IRUPDWLRQ� DQG� VWDII�
UHTXLUHPHQWV�DW�WKH�GLVWULFW�OHYHO�DQG�EHORZ�DQG�WKH�QHHG�WR�
PHHW� LQWHUQDWLRQDO� UHTXLUHPHQWV� OLNH� 0'*�� ()$�� HWF�� � %RWK�
WKHVH�LVVXHV�ZHUH�IXOO\�UHFNRQHG�ZLWK�E\�WKH�VXE�&RPPLWWHH��

�
������� 7KH� 6XE�&RPPLWWHH¶V� UHSRUW� ZDV� VHHQ� WR� EH� FRPSUHKHQVLYH��
GHWDLOHG�DQG��OXFLG��DQG��LW�H[WHQVLYHO\�FRYHUHG�DOO�WKH�WHUPV�RI�UHIHUHQFH���
7KH 5HYLHZ�&RPPLWWHH��WKHUHIRUH��KDG�QR�KHVLWDWLRQ� LQ�DFFHSWLQJ� LW��EXW��
ZLWK�WKH�IROORZLQJ�REVHUYDWLRQV��
�

�L��� µ8QUHFRJQLVHG�6FKRROV¶�KDYH�QR�GRXEW�WR�EH�FRYHUHG���%XW��LW�
ZLOO� EH� PRUH� UHDOLVWLF� WR� OHDYH� WKHP� WR� EH� FRYHUHG� E\�
6WDWHV�87V���0DQ\�6WDWHV�DUH�DOUHDG\�GRLQJ�LW��

�
�LL��� $WWHQWLRQ�WR�TXDOLW\�RI�GDWD�LV�LPSRUWDQW���',6(��IRU�H[DPSOH��

LQVLVWV�RQ�����UDQGRP��VDPSOH�FKHFNLQJ���(YHQ�WKHQ�LW�LV�QRW�
FRQVLGHUHG�WR�EH�DGHTXDWHO\�YDOLGDWHG���6RPH�6WDWHV�DSSRLQW�
LQGHSHQGHQW�DJHQFLHV�WR�WDNH�XS�WKLV�VDPSOH�FKHFNLQJ��

�
�LLL��� 7KH� &RRUGLQDWRU� RI� WKH� &5&� LQ� ',6(� VKRXOG� EH� PDGH�

DFFRXQWDEOH�IRU�TXDOLW\�FRQWURO��
�
�LY��� ,W�KDV�WR�EH�UHFRJQLVHG�WKDW�GDWD�FROOHFWLRQ�FDQ�EH�VSHHGHG�

XS� EXW��GDWD�HQWU\�LV�WULFN\���:H�KDYH��WKHUHIRUH��WR�EH�YHU\�
SDUWLFXODU�DERXW�SURSHU�GDWD�HQWU\�DUUDQJHPHQWV��

�
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�

�Y�� &RPSXWHU�IDFLOLW\�LV�QRW�DYDLODEOH�DW�PDQ\�OHYHOV�LQ�WKH�',6(�
3URMHFW���'DWD�IHHGLQJ�LV�JLYHQ�RQ�RXW�VRXUFLQJ���7KLV�DIIHFWV�
WKH TXDOLW\� RI� GDWD�� � 0,6� VWDII� VKRXOG�� WKHUHIRUH�� EH�
DSSRLQWHG� DW� DOO� OHYHOV�� � 8QWLO� WKH� WHFKQRORJ\� FDQ� IXUWKHU�
GHYHORS�LQ�D�FRPSDWLEOH�ZD\�DQG�XQWLO�DSSURSULDWH�KDUGZDUH���
VRIWZDUH�DQG��PDQSRZHU�SURYLVLRQLQJ�FDQ�EH�PDGH��PDQXDO�
RSHUDWLRQV� ZLOO� KDYH� WR� EH� PDLQWDLQHG� DW� WKH� 6FKRRO� DQG�
&OXVWHU� OHYHOV�DQG�GDWD�HQWU\�ZLOO� KDYH� WR�EH�RXUVRXUFHG�DW�
WKH %ORFN�DQG�'LVWULFW�OHYHOV��
�

�YL��� 7KH� *,6� IROORZV� WKH� &HQVXV� &RGHV�� WKH� ',6(� &RGHV�PXVW��
FRQVHTXHQWO\�� WDOO\� ZLWK� &HQVXV� &RGHV�� � 7KH� ',6(� *URXS�
PXVW H[DPLQH�WKH�VWHSV�QHFHVVDU\�WR�DFKLHYH�WKLV��

�
�7KH 5HYLHZ�&RPPLWWHH�ZDV�LQIRUPHG�E\�WKH�'HSW��RI�(0,6�
LQ�18(3$� WKDW�',6(� KDG� DGRSWHG� WKH�&HQVXV�&RGHV� DW� WKH�
6WDWH�'LVWULFW� OHYHOV�� � 'LIILFXOW\� ZDV� H[SUHVVHG� LQ� DGRSWLQJ�
WKH &HQVXV�&RGHV�EHORZ�WKH�'LVWULFW�OHYHO�DW�WKLV�VWDJH���

�
�YLL��� 7UDLQLQJ�UHTXLUHPHQWV�IRU�GDWD�FROOHFWLRQ��FRPSLODWLRQ��HQWU\�

DQG��WUDQVPLVVLRQ�PXVW�EH�KLJKOLJKWHG��
�
������� 7KH� 6XE�&RPPLWWHH� ZDV� UHOXFWDQW� WR� GURS� DQ\� YDULDEOH� RQ� WKH�
JURXQG�WKDW�DOO� LQIRUPDWLRQ�FROOHFWHG�KDG�EHHQ�IRXQG�WR�EH�RI�XVH�DW�RQH�
WLPH�RU�DQRWKHU��
�
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�������&RPPHQWLQJ�RQ�WKH�����YDULDEOHV�SURSRVHG�E\�WKH�6XE�&RPPLWWHH�
RQ 6FKRRO� (GXFDWLRQ�� LW� ZDV� VXJJHVWHG� WKDW� VRPH� FRXOG� EH� FROOHFWHG� RQ�
µFHQVXV EDVLV¶�� VRPH�RQ� µVDPSOH�EDVLV¶� DQG�� VRPH�FRXOG�EH� FROOHFWHG�RQ�
OLQH�� �7KH�DSSUHKHQVLRQ�ZDV�WKDW�RWKHUZLVH�6WDWHV�PLJKW�KDYH�PDPPRWK�
SUREOHPV� RI� KDQGOLQJ� WKH� YROXPH�� � 7KH� UHVSRQVH� ZDV� WKDW� WKH� 6XE�
&RPPLWWHH� KDG� DGGHG� RQO\� RQH� SDUDPHWHU�� � ,Q� RWKHU�ZRUGV�� 6WDWHV� KDG�
EHHQ KDQGOLQJ�WKLV�YROXPH�IRU�VRPHWLPH�DQG�JRW�XVHG�WR�LW��
�
�������:LWK� UHIHUHQFH� WR� WKLV� VWDQG�� LW�PXVW� EH� UHFRJQLVHG� WKDW� WKH� ORDG�
FDQ�EH� UHGXFHG�E\� VHJUHJDWLQJ�ZKDW� LV� UHTXLUHG�DV� µEDVHOLQH�GDWD¶� WR�EH�
DYDLODEOH� RQ�OLQH� DQG� ZKDW� FDQ� EH� FRYHUHG� WKURXJK� DQQXDO� VXUYH\V���
,QFLGHQWDOO\�� LW� PXVW� EH� VWUHVVHG� KHUH� WKDW� WKH� µEDVHOLQH� GDWD¶�� PXVW� EH�
UHTXLUHG�WR�EH�NHSW�LQ�D�µSRUWDO¶�RSHQ�WR�SXEOLF�DFFHVV��
�
������� 7KH�IRUPDWV�GHYHORSHG�E\�WKH�6XE�&RPPLWWHH�IRU�FROOHFWLRQ�RI�GDWD�
ZHUH�IRXQG�WR�EH�LQ�RUGHU���7KH\�ZHUH�DSSURYHG�DV�SURSRVHG���2QH�VHW�RI�
WKHVH IRUPDWV� LV�DWWDFKHG�DV�$QQH[�����WR�WKLV�9ROXPH�RI WKH�5HSRUW���
7KH LGHD� LV� WKDW� WKHVH� IRUPDWV� VKRXOG� UHSODFH� WKH� IRUPDWV� LQ� YRJXH� DW�
SUHVHQW��
�
������� 7KH� UHFRPPHQGDWLRQV� PDGH� E\� WKH� 6XE�&RPPLWWHH� ZHUH� DOVR�
DFFHSWHG�DV�VXFK��
�
�� 7KH�6XE�&RPPLWWHH�ILQDOLVHG�LWV�UHSRUW�DFFRUGLQJO\��

�$ FRS\�RI�WKLV�UHSRUW�LV�DWWDFKHG�DV�$QQH[�±��$�LQ�9RO��,,�RI WKLV�
5HSRUW���

�
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�

,,� 6XE�&RPPLWWHH�RQ�+LJKHU�(GXFDWLRQ�
�

�� 7KLV� 6XE�&RPPLWWHH� ZDV� VHW� XS� LQ� WKH� WKLUG� 0HHWLQJ� ����
-XQH ����RI�WKH�5HYLHZ�&RPPLWWHH���,W�ZDV�DGYLVHG�WR�FRYHU��
LQ� RYHUDOO� WHUPV�� $JULFXOWXUH� (GXFDWLRQ�� 0HGLFDO�+HDOWK�
(GXFDWLRQ�DQG��/HJDO�6WXGLHV�DOVR��

�
�� ,WV�FRPSRVLWLRQ�ZDV�DV�IROORZV��

� � 5HSUHVHQWDWLYH�RI�WKH�8*&�������«�� &RQYHQHU�
� �� 5HSUHVHQWDWLYH�RI�WKH�$,&7(�

� 5HSUHVHQWDWLYH�RI�WKH�+HDOWK��
6HFWRU��IRU�0HGLFDO�6WXGLHV��

� �� 5HSUHVHQWDWLYH�RI�WKH�/DZ�6HFWRU�
�IRU�/HJDO�6WXGLHV��

� 5HSUHVHQWDWLYH�RI�WKH�$JULFXOWXUH��
6HFWRU��IRU�FRXUVHV�LQ�$JULFXOWXUH��

� ��� 'U� $�%�/��6ULYDVWDYD�
� �� 5HSUHVHQWDWLYH�RI�WKH�$,8�
� �� 5HSUHVHQWDWLYH�RI�WKH��.DUQDWDND��

*RYHUQPHQW�
� �� 5HSUHVHQWDWLYH�RI�WKH�1,&�
� �� &KDLUPDQ RI�WKH�5HYLHZ�&RPPLWWHH��

�
�� 7KH�6XE�&RPPLWWHH�ZDV� UHTXLUHG� WR�GHFLGH�RQ� WKH�GHWDLOV� VXEMHFW�
WR WKH� PDMRU� JXLGHOLQHV� SURYLGHG� E\� WKH� 5HYLHZ� &RPPLWWHH�� � 7KHVH�
JXLGHOLQHV�HPDQDWH�IURP�WKH�µEDVLF�SRVLWLRQV¶�VHW�RXW�LQ�6HFWLRQ�±���RI�WKLV�
5HSRUW��

�
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�

�� 7KH� VFRSH� RI� WKH�+LJKHU� (GXFDWLRQ� 6XE�&RPPLWWHH¶V�ZRUN�� LQ� WKH�
PDLQ��FRPSULVHG�WKH�IROORZLQJ��
�

�L��� 'HFLGH�WKH�H[WHQW�RI�GDWD�WR�EH�FROOHFWHG��
�
�LL��� )LQDOLVH� WKH�SDUDPHWHUV� WR�EH�DGRSWHG�NHHSLQJ� LQ�PLQG� WKH�

µLQWHUQDWLRQDO�FRUH¶�DQG�µQDWLRQDO�FRUH¶�WR�EH�PDLQWDLQHG��
�
�LLL��� :LWKRXW�FLUFXPVFULELQJ�WKH�GLVFUHWLRQ�RI�WKH�VXE�V\VWHPV��WR�

LQGLFDWH�WKH�FRQWRXUV�RI�WKH�µEDVH�OLQH��V�¶�WR�EH�GHYHORSHG��
�
�LY��� )ROORZLQJ�XS�RQ�WKH�ZRUN�GRQH�E\�WKH�0+5'�DQG�WKH�1&(57�

WR FRPSLOH�JORVVDULHV�RI�DFFHSWHG�FRQFHSWV��GHILQLWLRQV�DQG��
WHUPLQRORJLHV�� WR� DGGUHVV� WKH� UHPDLQLQJ� DPELJXLWLHV� DQG�
FODULI\�WKH�SRVLWLRQ��

�
�Y�� 5HYLHZ� RI� WKH� FXUUHQW� V\VWHP� WR� GHFLGH� RQ� ZKDW� LV� WR� EH�

UHWDLQHG�DQG�ZKDW�LV�WR�EH�JLYHQ�XS��
�
�YL��� 7R�LGHQWLI\�WKH�VRXUFHV�IRU�FROOHFWLRQ�RI�GDWD��
�
�YLL��� 7R� SURSRVH� DSSURSULDWH� FXW�RII� GDWHV� IRU� UHSRUWLQJ� DQG� WR�

VXJJHVW�VXLWDEOH�VFKHGXOHV�RI�VXEPLVVLRQV��
�
�YLLL��� 7R�UHYLHZ�WKH� IRUPV� LQ�XVH�DW�SUHVHQW�DQG�UDWLRQDOLVH�WKHP�

VR�DV�WR�VKHG�LUUHOHYDQFLHV��
�
�L[��� 7DNLQJ� QRWH� RI� WKH� WHFKQRORJLFDO� IDFLOLWLHV� DYDLODEOH�� WR�

UHFRPPHQG�DSSURSULDWH�PHWKRGRORJLHV�RI�GDWD�FROOHFWLRQ��
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�[�� 7R�IL[�UHVSRQVLELOLWLHV�RQ�D�GHFHQWUDOLVHG�EDVLV�IRU�SURGXFWLRQ�
RI GDWD� DQG� UHFRPPHQG� D� VXLWDEOH� V\VWHP� RI� UHZDUGV� DQG�
SHQDOWLHV�IRU�SHUIRUPDQFH��

�
�[L��� 7R�SURMHFW�WKH�ILQDQFLDO�LPSOLFDWLRQV�RI�WKH�UHFRPPHQGDWLRQV�

ZLWK� VRPH� LQGLFDWLRQV�� LI� SRVVLEOH�� RI� WKH� IXQGLQJ�
DUUDQJHPHQWV��

�
�[LL��� 7R� UHFRPPHQG� PHDQLQJIXO� FRYHUDJH� RI� XQUHFRJQLVHG�

LQVWLWXWLRQV��
�
�[LLL��� 7R� GHVFULEH� WKH� V\VWHP� IRU� DVVLJQPHQW� RI� XQLTXH� FRGH�

QXPEHUV� RQ� D� XQLIRUP� EDVLV� WR� ,QVWLWXWLRQV�,QGLYLGXDOV� IRU�
HDV\�LGHQWLILFDWLRQ�DQG�WUDFNLQJ��

�
�[LY��� 7R�UHFRPPHQG�PHDVXUHV�IRU�DGRSWLRQ�RI�WUDQVSDUHQF\�LQ�WKH�

FRQGXFW�RI�WKH�GDWD�FROOHFWLRQ�H[HUFLVH��
�
����� 7KH� 6XE�&RPPLWWHH� VXEPLWWHG� LWV� UHSRUW� RQ� ��� 2FWREHU� ���� 7KLV�

UHSRUW� ZDV� FRQVLGHUHG� E\� WKH� 5HYLHZ� &RPPLWWHH� LQ� LWV� )LIWK�
0HHWLQJ��
�

����� $OWKRXJK� WKH� 6XE�&RPPLWWHH� KDG� ODERXUHG� KDUG� WR� SUHSDUH� DQ�
HODERUDWH�UHSRUW�DQG�UDLVH�VRPH�JRRG�SRLQWV��PDQ\�0HPEHUV�RI�WKH�
5HYLHZ�&RPPLWWHH�ZHUH�QRW�VDWLVILHG�ZLWK� LW�� �7KHLU�GLVVDWLVIDFWLRQ�
ZDV� LQ�WKH�PDLQ��RYHU�WKH�IROORZLQJ�SRLQWV��

�
�L��� /DFN�RI�FODULW\�LQ�WKH�5HSRUW��

�
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�LL��� )DLOXUH�WR�SURSRVH�FRPSXWHU�FRPSDWLEOH�IRUPDWV��
�

�LLL��� $EVHQFH�RI�HPSKDVLV�RQ�H[SORLWDWLRQ�RI�DYDLODEOH�WHFKQRORJ\��
�

����� 7KH�IROORZLQJ�IXUWKHU�REVHUYDWLRQV�ZHUH�PDGH�RQ�GHWDLOV��
�

�L��� 7KH�5HSRUW�PL[HV�XS�D� ORW�RI� LQIRUPDWLRQ�DERXW� WKH�JURZWK�
RI KLJKHU�HGXFDWLRQ�ZLWK�VWDWLVWLFV�RQ�+LJKHU�(GXFDWLRQ���,W�LV�
QRW LQ�DFFRUGDQFH�ZLWK� WKH�7HUPV�RI�5HIHUHQFH�RI�WKH�6XE�
&RPPLWWHH�RQ�+LJKHU�(GXFDWLRQ���7KH�UHSRUW�GRHV�FRQWDLQ�D�
ORW�RI�UHOHYDQW�LQIRUPDWLRQ��EXW��D�JRRG�GHDO�RI�HIIRUW�ZLOO�EH�
QHHGHG� WR� VHSDUDWH� WKH� JUDLQ� IURP� WKH� FKDIIH�� � 7KHUH� LV� D�
QHHG�WR�UH�FDVW�WKH�UHSRUW�EHIRUH�LW�FDQ�EH�ILQDOO\�FRQVLGHUHG�
E\ WKH�PDLQ�&RPPLWWHH��

�
�LL��� 7KH� UHSRUW� JLYHV� WKH� LPSUHVVLRQ� WKDW� 8*&� LV� SOHDGLQJ�

LQDELOLW\� WR�JHW� WKH�GDWD�� �7KLV�ZLOO� EH� LQFRQJUXRXV�EHFDXVH�
8*&�LV�WKH�� 6WDWXWRU\� 5HJXODWRU\� $XWKRULW\� LQ� WKH� ILHOG� RI�
KLJKHU�HGXFDWLRQ���,W�VKRXOG�QRW�EH�GLIILFXOW�IRU�LW�WR�HQIRUFH�
GDWD FROOHFWLRQ� E\� PDNLQJ� LW� D� FRQGLWLRQ� RI� UHFRJQLWLRQ� �RI�
8QLYHUVLWLHV��DQG�DIILOLDWLRQ��RI�&ROOHJHV����7KH�DLGHG�XQDLGHG�
VWDWXV� RI� FROOHJHV� QHHG� QRW� EH� D� UHOHYDQW� IDFWRU� LQ� WKLV�
FRQWH[W� DW� DOO�� � 7KHUH� VKRXOG� EH� D� UHFRPPHQGDWLRQ� LQ� WKH�
UHSRUW�� LI� QHFHVVDU\�� WR� DPHQG� WKH� 8*&� $FW� DFFRUGLQJO\� WR�
DGGUHVV�WKLV�SUREOHP��

�
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�LLL��� ,W� ZLOO� EH� UHDVRQDEOH� WR� DVVXPH� WKDW� HYHU\� FROOHJH� LQ� WKH�
FRXQWU\� LV� HTXLSSHG� ZLWK� FRPSXWHUV� DQG� LQWHUQHW�
FRQQHFWLYLW\�� � 7KHUH� FDQQRW� EH� D� FROOHJH� WRGD\� ZLWKRXW�
FRPSXWHUV�DQG�LQWHUQHW�FRQQHFWLYLW\���7KH�8*&�PXVW�HQVXUH�
LW���$OO�GDWD�FROOHFWLRQ�FDQ��WKHUHIRUH��EH�RQ�OLQH��

�
�LY��� 8Q�UHFRJQLVHG�FROOHJHV�LQVWLWXWLRQV�KDYH�DOVR�WR�EH�FRYHUHG���

,I�QHFHVVDU\��LW�FDQ�EH�GRQH�WKURXJK�D�VHSDUDWH�VXUYH\���%XW��
VXEVHTXHQWO\��LW�VKRXOG�EH�LQFOXGHG�DV�D�SDUW�RI�WKLV�H[HUFLVH��

�
�Y�� $JULFXOWXUH� (GXFDWLRQ�� 0HGLFDO� (GXFDWLRQ�� /HJDO� (GXFDWLRQ�

DQG 'LVWDQFH� /HDUQLQJ�� HWF��� DUH� LPSRUWDQW� VHJPHQWV� WR� EH�
FRYHUHG�LQ�+LJKHU�(GXFDWLRQ���,VVXHV�UHJDUGLQJ�FRRUGLQDWLRQ�
LQ� FROOHFWLRQ� RI� GDWD� IURP� WKHVH� 'HSDUWPHQWV� QHHG� WR� EH�
GLVFXVVHG�ZLWK�WKH�6WDWH�*RYHUQPHQWV���,W�PD\�EH�OHIW�WR�WKH�
6WDWH *RYW�� WR� QRPLQDWH� WKH�1RGDO� $JHQF\� DFFRUGLQJ� WR� LWV�
FRQYHQLHQFH���7KH�1RGDO�$JHQF\�FDQ�FROOHFW�WKH�GDWD�IURP�DOO�
WKH RWKHU� DJHQFLHV� LQ� WKH� 6WDWH� DQG� JLYH� LWV� FRPSLODWLRQ� WR�
WKH 8*&�� � $SDUW� IURP� WKLV�� WKH� 8*&� PD\� DOVR� FROOHFW�
LQIRUPDWLRQ�IURP�DOO�WKH�FRQFHUQHG�0LQLVWULHV�OLNH�0LQLVWU\�RI�
/DERXU��$JULFXOWXUH��HWF��

�
�YL��� 5HJDUGLQJ�3DUDPHWHUV�DQG�)RUPDWV�� LW�ZDV�QRWHG�WKDW�ZKLOH�

DOO WKH�UHOHYDQW�LWHPV�KDG�EHHQ�UHFNRQHG�ZLWK��WKH�IRUPDWLQJ�
KDG WR�EH�DPHQGHG�WR�VXLW�FRPSXWHULVDWLRQ���,W�ZDV�IHOW�WKDW�
WKH\ QHHGHG�WR�EH�UH�FDVW��

�
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�YLL��� 5HJDUGLQJ�&RQFHSWV� DQG�'HILQLWLRQV�� WKH�&RPPLWWHH�ZDV�RI�
WKH YLHZ� WKDW� WKH\� VKRXOG�EH� VWDQGDUGLVHG�DV�ZDV�GRQH�E\�
WKH VXE�&RPPLWWHH�RQ�6FKRRO�(GXFDWLRQ����

�
�YLLL��� 7KH�0HWKRGRORJ\�IRU�FROOHFWLRQ�RI�GDWD�DQG�WKH�DUUDQJHPHQW�

IRU� YDOLGDWLRQ� RI� GDWD� DUH� QRW� FOHDU� LQ� WKH� 6XE�&RPPLWWHH�
UHSRUW��

�
�L[��� ,WHPV� OLNH� FRVWLQJ� RI� GDWD� FROOHFWLRQ�� DUUDQJHPHQWV� IRU�

IXQGLQJ� WKH� FRVW�� GHYHORSLQJ� QRUPV� IRU� EXGJHWLQJ� L�H�� KRZ�
PXFK SHUFHQWDJH�RI�WKH�EXGJHW�VKRXOG�JR�WR�GDWD�FROOHFWLRQ��
HWF��� KDYH� QRW� EHHQ� VSHFLILFDOO\� UHFNRQHG� ZLWK� LQ� WKH� 6XE�
&RPPLWWHH�UHSRUW��

�
�[�� $VVLJQPHQW� RI� XQLTXH� FRGH� QXPEHUV� WR� FROOHJHV� DQG�

VWXGHQWV�LV�YHU\�LPSRUWDQW���,W�QHHGV�WR�EH�PHQWLRQHG�LQ�WKH�
UHSRUW��

�

������� 7KHUH�ZDV�DQ�RSLQLRQ�WKDW�WKH�GDWD�FROOHFWLRQ�SURFHVV��HVSHFLDOO\�LQ�
UHVSHFW�RI�µ+LJKHU�(GXFDWLRQ¶��VXIIHUV�IURP�RYHU�GULYH��WKHUH�DUH�WRR�PDQ\�
IRUPV�ZLWK� WRR�PDQ\�SDUDPHWHUV�� �7KH�5HYLHZ�&RPPLWWHH�ZDV�XUJHG� WR�
UHFRJQLVH� WKH� VFRSH� IRU� H[FLVLRQ� RI� YDULDEOHV�� � 7KH� 6XE�&RPPLWWHH� RQ�
+LJKHU (GXFDWLRQ�GLG�QRW�DGPLW�WKDW�WKHUH�ZDV�DQ\�VFRSH�IRU�UHGXFWLRQ�RI�
YDULDEOHV�� � %XW�� LQ� WKH� VSHFLDO� H[HUFLVH� WKDW� IROORZHG�� GXH� DWWHQWLRQ�ZDV�
JLYHQ�WR�WKLV�UHTXLUHPHQW��

�
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�������%XW��LQ�IDLUQHVV�WR�WKH�6XE�&RPPLWWHH�RQ�+LJKHU�(GXFDWLRQ��LW�PXVW�
EH VDLG�WKDW�WKH�6XE�&RPPLWWHH�RQ�6FKRRO�(GXFDWLRQ�ZDV�DOVR�UHOXFWDQW�WR�
GURS DQ\�YDULDEOH�RQ�WKH�JURXQG�WKDW�DOO� LQIRUPDWLRQ�FROOHFWHG�KDYH�EHHQ�
IRXQG WR�EH�RI�XVH�DW�RQH�WLPH�RU�DQRWKHU��

�
����� ,W� ZDV� GHFLGHG� WR� DXWKRULVH� WKH� &KDLUPDQ� WR� JHW� WKH� GHILFLHQFLHV�
UHFWLILHG�LQ�FRQVXOWDWLRQ�ZLWK�D�VPDOO�JURXS�RI�H[SHUWV��

�
����� 7KH� PDWWHU� ZDV� WDNHQ� XS� ZLWK� WKH� &KDLUPDQ� RI� WKH� 8QLYHUVLW\�
*UDQWV� &RPPLVVLRQ� �8*&�� IRU� IXUWKHU� DFWLRQ�� � 7KH� RXWFRPH� ZDV� DV�
IROORZV��
�

�L��� 7KH� &KDLUPDQ� RI� WKH� 8*&� H[SUHVVHG� WRWDO� FRPPLWPHQW� RI�
WKH &RPPLVVLRQ� WR� UHYDPSLQJ� DQG� PRGHUQLVDWLRQ� RI� WKH�
HGXFDWLRQDO�VWDWLVWLFV�V\VWHP��

�
�LL��� $FFRUGLQJO\�� KH� DJUHHG� WR� GHYHORSPHQW� RI� WKH� UHOHYDQW�

GHWDLOV�E\�D�*URXS�FRQVLVWLQJ�RI�'U��*DXWDP�%RVH��'U��$�%�/��
6ULYDVWDYD��D�UHSUHVHQWDWLYH�RI�WKH�,$65,��D�UHSUHVHQWDWLYH�RI�
WKH $,8��D�UHSUHVHQWDWLYH�RI�WKH�0+5'�DQG��D�UHSUHVHQWDWLYH�
RI WKH�8*&��

�
������� 7KH�*URXS�KHOG�WZR�PHHWLQJV�WR�GHYHORS�WKH�RYHUDOO�FRQWRXUV�DQG�

FULWHULD� IRU� FROOHFWLRQ� DQG� FRPSLODWLRQ� RI� VWDWLVWLFV� SHUWDLQLQJ� WR�
KLJKHU HGXFDWLRQ��
�
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������� 7KH�*URXS�JDYH�LWV�UHFRPPHQGDWLRQV�RQ���1RYHPEHU�����7KH�PDLQ�

UHFRPPHQGDWLRQV�RI�WKH�*URXS�DUH�DV�IROORZV��
�

�L��� 8*&� VKRXOG� VHW� XS� D� JURXS� RI� H[SHUWV� DQG� GDWD� XVHUV� WR�
ILQDOLVH� WKH� OLVW� RI� LWHPV� RQ�ZKLFK� GDWD� VKRXOG� EH� FROOHFWHG�
IURP�GLIIHUHQW�W\SHV�RI�KLJKHU�HGXFDWLRQDO�LQVWLWXWLRQV��
,Q�DQ\�FDVH��GDWD�RQ�WKH�IROORZLQJ�LWHPV�VKRXOG�EH�FROOHFWHG�
DQQXDOO\�ZLWK����6HSWHPEHU�DV�WKH�GDWH�RI�UHIHUHQFH��
�
�D�� 1R��RI�LQVWLWXWLRQV�RI�GLIIHUHQW�W\SHV��
�
�E�� (QUROPHQW�LQ�GLIIHUHQW�OHYHOV�DQG�W\SHV�RI�FRXUVHV�E\�
�

• *UDGH� �H�J�� )LUVW� \HDU�� 6HFRQG� \HDU�� HWF��� IRU�
HDFK�FRXUVH�

• *HQGHU�DQG�$JH�
• 6RFLDO� FODVV� �6&�67�2%&�2WKHUV��� )RUHLJQ�

6WXGHQWV� DQG� 15,� 6WXGHQWV� E\� &RXQWU\� RI�
RULJLQ �FRXQWU\�ZLVH��

• 6WXGHQWV� ZLWK� VSHFLDO� QHHGV� E\� W\SH� RI�
'LVDELOLW\��

�
7KH FRXUVH�ZLOO�EH�EURDGO\�RI���OHYHOV��DV�SURYLGHG�LQ�
,6&('��
�
• 'LSORPD�EHORZ�OHYHO�RI�)LUVW�GHJUHH�
• )LUVW GHJUHH��%$��%�6F���%�7HFK���HWF���
• 3RVW�JUDGXDWH��0�$���0�6F���0�&RP���HWF���
• 5HVHDUFK�'HJUHH��'RFWRUDO�GHJUHH��0�3KLO���3K��

'��



99

�

�F�� 1R�� RI� JUDGXDWHV� IURP� GLIIHUHQW� W\SHV� RI� FRXUVHV� E\�
JHQGHU��VRFLDO�FODVV��DJH�JURXS�DQG�W\SH�RI�GLVDELOLW\��
LI GLVDEOHG��

�
�G�� ,QWDNH�FDSDFLW\�DQG�DFWXDO�LQWDNH�LQ�GLIIHUHQW�W\SHV�RI�

FRXUVHV�

�H��� 1R�� RI� UHSHDWHUV� LQ� HDFK� JUDGH� �)LUVW� \HDU�� 6HFRQG�
\HDU��HWF���LQ�HDFK�FRXUVH�VXEMHFW��

�
�I��� 1R��RI� WHDFKHUV�E\�PDLQ�GHVLJQDWLRQ� FDWHJRULHV� �H�J��

3URIHVVRU�� 5HDGHU�� /HFWXUHU�� HWF��� IRU� GLIIHUHQW�
VXEMHFWV�� IDFXOW\�ZLVH�� E\� JHQGHU�� DJH�� VRFLDO� FODVV��
TXDOLILFDWLRQV� DQG�� GLVDELOLW\�ZLVH� �LI� GLVDEOHG��� SDUW�
WLPH WHDFKHUV�DQG�YLVLWLQJ�*XHVW�WHDFKHUV��

�
�J�� 3HUFHQWDJH� RI� FODVVHV� DVVLJQHG� WR� UHJXODU� WHDFKHUV��

SDUW�WLPH� WHDFKHUV�� 5HVHDUFK� 6FKRODUV�6WXGHQWV��
*XHVW�9LVLWLQJ�)DFXOW\�LQ�HDFK�FRXUVH�VXEMHFW��

�
�LL��� $� 'LUHFWRU\� RI� 8QLYHUVLWLHV�� &ROOHJHV� DQG� RWKHU� KLJKHU�

HGXFDWLRQDO�LQVWLWXWLRQV�VKRZLQJ�WKH�FRXUVHV�RIIHUHG�E\�WKHP�
VKRXOG�EH�FRPSLOHG�DQG�SXEOLVKHG�E\�8*&���,W�VKRXOG�LQFOXGH�
WKH IROORZLQJ�LQIRUPDWLRQ�DERXW�HDFK�FRXUVH��
• 'XUDWLRQ�RI�WKH�FRXUVH�
• 7\SH RI�GHJUHH�GLSORPD�DZDUGHG�
• 0LQLPXP DGPLVVLRQ�UHTXLUHPHQWV�
• )XOO�WLPH��SDUW�WLPH�RU�ERWK�
• 5HJXODU�RU�VHOI�ILQDQFLQJ�
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• 0HGLXP�RI�LQVWUXFWLRQ�DQG�0HGLXP�RI�([DPLQDWLRQ�
• 6HOHFWLRQ�SURFHGXUH�IRU�DGPLVVLRQ�
• 1R� RI�ZRUNLQJ�GD\V��WHDFKLQJ�GD\V��H[DPLQDWLRQ�GD\V�

DQG� KROLGD\V��
�
�LLL��� $OO� WKH� FRXUVHV� VKRXOG� EH� JLYHQ� FRGHV� IROORZLQJ� WKH�

FRGLQJ�V\VWHP�RI�,6&('�GHYHORSHG�E\�81(6&2���7KLV�
WDVN RI� SUHSDULQJ� DQ� ,6&('�GRFXPHQW� IRU� ,QGLD�PD\�
EH�XQGHUWDNHQ�E\�8*&�DQG�WKH�MRE�PD\�HQWUXVWHG�WR�
D 7DVN�)RUFH��

�
�LY��� $Q� RQ�OLQH� V\VWHP� VLPLODU� WR� WKDW� RI� ,$65,� IRU�

$JULFXOWXUDO�8QLYHUVLWLHV�&ROOHJHV�VKRXOG�EH�GHYHORSHG�
E\�8*&� IRU� DOO� XQLYHUVLWLHV� DQG�RWKHU� XQLYHUVLW\� OHYHO�
LQVWLWXWLRQV�� � 8*&� VKRXOG� HLWKHU� DSSRLQW� D� 6\VWHP�
$QDO\VW�WR�ZRUN�RQ�LW�LQ�FRQVXOWDWLRQ�ZLWK�WKH�18(3$��
,$65,�DQG�1,&�RU�RXWVRXUFH�WKLV�MRE��

�
�Y�� 7KH� QXPHULFDO� GDWD� WR� EH� FROOHFWHG� IURP� XQLYHUVLWLHV�

DQG FROOHJHV�VKRXOG�PHHW�WKH�UHTXLUHPHQWV�RI�0+5'��
3ODQQLQJ� &RPPLVVLRQ� DQG� LQWHUQDWLRQDO� RUJDQLVDWLRQV�
VXFK DV�81(6&2��

�
�YL��� )RU� FROOHFWLQJ�DQG�FRPSLODWLRQ�RI�GDWD�RQ� VXFK� LWHPV�

DV IDFLOLWLHV�� HTXLSPHQWV�� OLEUDU\�� HWF�� D� EDVH� OLQH�
VXUYH\ VKRXOG� EH� FRQGXFWHG� DQG� WKH�GDWD� VKRXOG�EH�
FROOHFWHG�IURP�DOO�XQLYHUVLWLHV�DQG�FROOHJHV���,W�VKRXOG��

�
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EH� XSGDWHG� DQQXDOO\�� � $Q� (OHFWURQLF� 'DWD�
0DQDJHPHQW� 6\VWHP� LQ� XQLYHUVLWLHV� DQG� FROOHJHV�
VKRXOG�EH� VHW�XS� IRU� WKLV�SXUSRVH�ZKLFK�HQDEOHV� WKH�
XVHU WR� UHWULHYH� WKH� GDWD� DV� DQ� ZKHQ� UHTXLUHG�� � 7R�
EHJLQ�ZLWK��D�SLORW�VXUYH\�PD\�EH�FRQGXFWHG�LQ���RU���
6WDWHV�

�YLL��� 6RPH� HVVHQWLDO� LWHPV� RI� LQFRPH� DQG� H[SHQGLWXUH�
SHUWDLQLQJ� WR� XQLYHUVLWLHV� DQG� FROOHJHV� VKRXOG� EH�
FROOHFWHG�DQQXDOO\�DW�WKH�HQG�RI�WKH�ILQDQFLDO�\HDU��

�
�YLLL��� 8*&�VKRXOG�H[DPLQH�WKH�ILQDQFLDO�UHFRUG�NHHSLQJ�RI�D�

IHZ�XQLYHUVLWLHV� DQG� FROOHJHV� DFURVV�6WDWHV� DQG� WKHQ�
SURSRVH� D� FRPPRQ� IRUPDW� IRU� PDLQWDLQLQJ� ILQDQFLDO�
UHFRUGV� VR� WKDW� WKH� HVVHQWLDO� ILQDQFLDO� GDWD� FDQ� EH�
VXSSOLHG HDVLO\�E\�WKHP���7KH�V\VWHP�RI�JLYLQJ�JUDQWV�
XQGHU� GLIIHUHQW� KHDGV� WR� XQLYHUVLWLHV� DQG� FROOHJHV�
VKRXOG�EH�VWXGLHG��

�
�L[��� ,QIRUPDWLRQ� VKRXOG� EH� FROOHFWHG� RQ� UDWHV� RI� IHH�

FKDUJHG�IURP�VWXGHQWV�IRU�GLIIHUHQW�SXUSRVHV��
�
�[�� $IILOLDWHG�FROOHJHV�VKRXOG�VXSSO\�GDWD�RQ�D�SUHVFULEHG�

IRUP� VLPLODU� WR� WKDW� RI� XQLYHUVLWLHV�� � 7KH� GDWD� IURP�
FRQVWLWXHQW�FROOHJHV�VKRXOG�EH�D�SDUW�RI�WKH�GDWD�WR�EH�
VXSSOLHG E\� WKH� XQLYHUVLW\� RI� ZKLFK� WKH� FROOHJH� LV� D�
FRQVWLWXHQW��

�
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���� 7KH�UHSUHVHQWDWLYH�RI�WKH�8*&�ZDV�WKHQ�WR�VFDQ�WKH�IRUPDWV�
RI WKH�,$65,��WKH�0+5'�DQG��WKH�8*&�LWVHOI�WR�GHWHUPLQH�WKH�
YDULDEOHV�WR�EH�UHWDLQHG�DGGHG���7KHUHDIWHU��WKH�8*&�ZDV�WR�
HQJDJH� D� FRXSOH� RI� SURJUDPPHV� WR� DVVLVW� LQ� GHYHORSLQJ�
FRPSXWHU�FRPSDWLEOH� IRUPDWV�� � 7KH� ,$65,� IRUPDWV�� ZKLFK�
KDG VWRRG� WKH� WHVW� RI� WLPH��ZHUH� WR� IRUP� WKH� EDVLV� RI� WKLV�
H[HUFLVH�� � 7KH� 1,&� DJUHHG� WR� H[WHQG� DOO� SRVVLEOH� WHFKQLFDO�
KHOS��

�
���� 8QIRUWXQDWHO\�� WKLV� IROORZ�XS� DFWLRQ� GLG� QRW� WDNH� SODFH���

:KHQ�WKLV� LQDFWLRQ�EHJDQ�WR� LPSDFW�XQGXO\�RQ�WKH�SURJUHVV�
RI WKH� 5HYLHZ� &RPPLWWHH¶V� ZRUN�� WKH� &KDLUPDQ� ZDV�
FRPSHOOHG�WR�WDNH� LW�XSRQ�KLPVHOI� WR�FRPSOHWH�WKH�H[HUFLVH��
WR WKH�H[WHQW�SRVVLEOH��ZLWK�WKH�KHOS�RI�WKH�UHSUHVHQWDWLYH�RI�
WKH 0+5'��6KUL��&KDQGHU�.DQW��DQG�'U��+�6��%KDUJDYD�RI�WKH�
8*&��

�
������� 7KH� UHSRUW� SUHVHQWHG�E\� WKH�6XE�&RPPLWWHH� LV� DWWDFKHG�DV�

$QQH[�±���%�L���LQ 9RO��,,�RI�WKLV�5HSRUW��
�
������� 7KH� UHSRUW� SUHVHQWHG� E\� WKH� 6SHFLDO� *URXS� FRQVWLWXWHG� LV�

DWWDFKHG�DV�$QQH[�±��%�LL���LQ 9RO��,,�RI WKLV�5HSRUW��
�
������� 7KH� UHFRPPHQGDWLRQV� HPHUJLQJ� IURP� WKH� GHOLEHUDWLRQV� RI�

WKH 5HYLHZ�&RPPLWWHH�DQG�WKH�IRUPDWV�ILQDOO\�GHYHORSHG�E\�
WKH *URXS�XQGHU�WKH�&KDLUPDQ�ZHUH�IRXQG�WR�EH�LQ�RUGHU��

�
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DQG ZHUH� DFFHSWHG� LQ� WRWR�� � 2QH� VHW� RI� WKH� IRUPDWV�
GHYHORSHG�E\� WKH�*URXS� LV� DWWDFKHG�DV�$QQH[� ���� LQ� WKLV�
9ROXPH� RI WKH� 5HSRUW�� � 7KH� LGHD� LV� WKDW� WKHVH� VKRXOG�
UHSODFH�WKH�IRUPDWV�LQ�YRJXH�DW�SUHVHQW��

�

,,,�� 6XE�&RPPLWWHH�RQ�7HFKQRORJ\�DQG�7UDLQLQJ�
�

���� 7KLV� 6XE�&RPPLWWHH� ZDV� VHW� XS� LQ� WKH� WKLUG� 0HHWLQJ� �����
-XQH ����RI�WKH�5HYLHZ�&RPPLWWHH��

�
���� ,W� ZDV� DGYLVHG� WR� FORVHO\� OLDLVH�ZLWK� WKH�1,&� WR� EH� DEOH� WR�

VSHOO� RXW� WKH� KDUGZDUH� UHTXLUHPHQWV� DQG� VRIWZDUH�
DYDLODELOLW\��

�
���� :LWK� UHIHUHQFH� WR� 7UDLQLQJ�� LW�ZDV� DGYLVHG� WR� LGHQWLI\�ZKDW�

SDUWV� RI� WKH� WUDLQLQJ� QHHGV� ZRXOG� EH�PHW� E\� WKH� 1,&� DQG�
ZKDW�ZRXOG�QHHG�WR�EH�RXW�VRXUFHG���,Q�UHVSHFW�RI�WKH�ODWWHU���
LW� ZRXOG� DOVR� EH� QHFHVVDU\� WR� LGHQWLI\� VRPH� DSSURSULDWH�
DJHQFLHV��

�
�� ,WV�FRPSRVLWLRQ�ZDV�DV�IROORZV��

� 6KUL��&KDQGHU�.DQW��-RLQW�'LUHFWRU��
� �6WDWLVWLFV�� � � � «� &RQYHQHU�
� ''*��1,&�
� 5HSUHVHQWDWLYH�RI�WKH�,6,��'HOKL��
�
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� ''*��&62�
� (GXFDWLRQ�6HFUHWDU\��0DKDUDVKWUD��
� 5HSUHVHQWDWLYH�RI�WKH�&KKDWLVJDUK�*RYHUQPHQW�
� 7KH�6RIWZDUH�([SHUW�RI�2ULVV¶V�&76�3URMHFW�
� 'U��.LUDQ�.DUQLN�RI�1$66&20�RU�KLV�UHSUHVHQWDWLYH�

� �� &KDLUPDQ�RI�WKH�5HYLHZ�&RPPLWWHH�
�

�� 7KH�6XE�&RPPLWWHH�ZDV� UHTXLUHG� WR�GHFLGH�RQ� WKH�GHWDLOV� VXEMHFW�
WR WKH� PDMRU� JXLGHOLQHV� SURYLGHG� E\� WKH� 5HYLHZ� &RPPLWWHH�� � 7KHVH�
JXLGHOLQHV�HPDQDWH�IURP�WKH�µEDVLF�SRVLWLRQV¶�VHW�RXW�LQ�6HFWLRQ�±���RI�WKLV�
5HSRUW��
�
�� 7KH� VFRSH� RI� WKLV� 6XE�&RPPLWWHH¶V� ZRUN�� LQ� WKH�PDLQ�� FRPSULVHG�
WKH IROORZLQJ��
�

�L��� 7R�UHYLHZ�DQG�GHVFULEH��WKH��UDQJH��RI�WHFKQRORJLFDO�IDFLOLWLHV�
� DYDLODEOH��
�

�LL��� %HDULQJ� LQ� PLQG� FRVW� FRQVLGHUDWLRQV�� WR� SULRULWLVH� FKRLFH� RI�
WKH DYDLODEOH�WHFKQRORJLHV��

�
�LLL��� ,Q� WKH� EDFNGURS� RI� LQVWDOOHG� �KDUGZDUH� DQG� VRIWZDUH��

FDSDFLWLHV� DYDLODEOH� ZLWK� WKH� 1,&�� WR� UHFRPPHQG� DQ�
DSSURSULDWH� FRPELQDWLRQ� RI� WKH� LQVWDOOHG� FDSDFLWLHV� �WR� EH�
DYDLOHG�RI��DQG�QHZ�FDSDFLWLHV��WR�EH�DFTXLUHG���

�
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�
�LY��� :LWK� UHIHUHQFH� WR� WKH� YDULRXV� DOWHUQDWLYHV�� WR� SURSRVH� DQ�

DGYDQFH� SURJUDPPH� RI� WUDLQLQJ� RI� SHUVRQQHO�� ERWK� DW� WKH�
FHQWUH�DQG�LQ�WKH�6WDWHV��LQ�LGHQWLILHG�LQVWLWXWLRQV��

�
�Y�� 7DNLQJ�LQWR�DFFRXQW�WKH�HPSKDVLV�RQ�DGRSWLRQ�RI�RQH�XQLILHG�

V\VWHP� RI� GDWD� FROOHFWLRQ�� WR� SURSRVH� D� QHWZRUN� WKDW� ZLOO�
KDUPRQLVH� LQWHU�FRQQHFWLYLWLHV� DQG� IDFLOLWDWH� HDV\� RQ�OLQH�
DFFHVV��

�
����� 7KH�6XE�&RPPLWWHH�VXEPLWWHG� LWV� UHSRUW�RQ����)HEUXDU\������7KLV�
UHSRUW�ZDV�FRQVLGHUHG�E\� WKH�5HYLHZ�&RPPLWWHH� LQ� LWV�VL[WK�0HHWLQJ�����
-XO\������
�
����� 7KH�6XE�&RPPLWWHH¶V�ZRUN�KDG�WR�EH�GRQH�DOPRVW�H[FOXVLYHO\�E\�LWV�
&RQYHQHU���$OWKRXJK�KH�KDG�ZRUNHG�KDUG�WR�VLQJOH�KDQGHGO\�FRPSOHWH�WKH�
WDVN� PDQ\� 0HPEHUV� ZHUH� QRW� VDWLVILHG� ZLWK� WKH� 5HSRUW�� � 7KH�
GLVVDWLVIDFWLRQ�ZDV��LQ�WKH�PDLQ��RYHU�WKH�IROORZLQJ�SRLQWV��
�

�L��� 7KH�UHSRUW�ZDV�YHU\�EULHI��
�

�LL��� 7KH�UHFRPPHQGDWLRQV�ZHUH�FU\SWLF��WKH\�VKRXOG�EH�PRUH�
GHWDLOHG��

�
�LLL��� 7KH�UHSRUW�VKRXOG�VSHOO�RXW�WKH�SURFHVV�LQ�JUHDWHU�GHWDLO��
�
�LY��� &RPSOHWH� UHSODFHPHQW� RI� WKH� H[LVWLQJ� PDQXDO� V\VWHP�� DV�

SURSRVHG��HVSHFLDOO\�DW�WKH�VFKRRO�OHYHO�ZRXOG�EH�GLIILFXOW��
�
�Y�� $GRSWLRQ� RI� 6LPSXWHUV� ZLWKRXW� DGGUHVVLQJ� LWV� NQRZQ�

WHFKQLFDO�LQDGHTXDFLHV�ZRXOG�EH�LOO�DGYLVHG��
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�

�YL��� 7KH� UHSRUW� GRHV� QRW� H[SODLQ� KRZ� GDWD� UHODWLQJ� WR� RXW�RI�
VFKRRO�QRQ�HQUROOHG�FKLOGUHQ�ZRXOG�EH�FDSWXUHG��

�
�� ,Q� WKLV�EDFNGURS�� WKH�5HYLHZ�&RPPLWWHH�GLG�QRW�DFFHSW�WKH�UHSRUW�
RI WKH�6XE�&RPPLWWHH���,W�ZDV�UHTXLUHG�WR�UHFDVW�WKH�UHSRUW��
�
�� ,Q� WKLV� FRQQHFWLRQ�� WKH� 6XE�&RPPLWWHH� ZDV� JLYHQ� WKH� IROORZLQJ�
SRLQWV WR�UHFNRQ�ZLWK��
�

�L��� 7KH� DGYDQWDJHV� RI� DGRSWLQJ�PRGHUQ� WHFKQRORJ\� VKRXOG� EH�
FOHDUO\� VSHOW� RXW� VR� WKDW� LWV� LPSRUWDQFH� ZRXOG� VWDQG� RXW�
ZKHQ��WKH� *RYW�� FRQVLGHUHG� WKH� &RPPLWWHH¶V�
UHFRPPHQGDWLRQV���,Q�� WKLV� FRQQHFWLRQ�� LW� ZRXOG� EH�
XVHIXO�WR�VLQJOH�RXW�IRU�VSHFLILF�� PHQWLRQ� WKH� IROORZLQJ�
DGYDQWDJHV��

�
WLPHOLQHVV�RI�WKH�RSHUDWLRQV��

� TXDOLW\�RI�WKH�VWDWLVWLFV�SURGXFHG��
� SURSHU�YDOLGDWLRQ�RI�WKH�GDWD�FROOHFWHG��
� HOLPLQDWLRQ�RI�UHGXQGDQFLHV��
� DFFRXQWDELOLW\�RI�GDWD�VXSSOLHUV�DQG�FROOHFWRUV��
� ZDUHKRXVLQJ�RI�UDZ�GDWD��
� YDULHJDWHG�DQDO\VHV��
� RQ�OLQH�DFFHVV�WR�DOO��
�

�LL�� ,W�ZRXOG�EH� VLPSOHU� WR� DFKLHYH� WKLV� LQ� WKH�+LJKHU�7HFKQLFDO�
� (GXFDWLRQ�VHJPHQWV���%HFDXVH�RI�LWV�PDVVLYH�VFDOH��WKH�� �

�
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6FKRRO�(GXFDWLRQ�VHJPHQW�PLJKW�WDNH�WLPH�WR� LQWURGXFH�WKH�
� FKDQJHV�� EXW� EHDULQJ� LQ� PLQG� WKH� WUHPHQGRXV� DGYDQWDJHV�
� LQYROYHG�� WKH� SURFHVV� PXVW� VWDUW� ZLWKRXW� DQ\� GHOD\�� � 7KH�
� 6FKRRO� (GXFDWLRQ� VHJPHQW� KDG� DOUHDG\� DFKLHYHG� WKLV� E\�
� LQWURGXFLQJ�WKH�',6(�DW�WKH�(OHPHQWDU\�VWDJH���,W�ZRXOG�RQO\�
� EH� QHFHVVDU\� IRU� WKH� 6FKRRO� (GXFDWLRQ� VHJPHQW� WR� H[SDQG�
� WKH�',6(�E\�H[WHQGLQJ�LW�WR�6HFRQGDU\�DQG�6HQLRU�6HFRQGDU\�
� VWDJHV� DQG� �IXUWKHU�� VWUHDPOLQH� WKH� V\VWHP� E\� DGGUHVVLQJ�
� REVHUYHG�ZHDNQHVVHV��

�
�LLL��� &RPSOHWH�UHSODFHPHQW�RI�WKH�H[LVWLQJ�PDQXDO�V\VWHP�E\�WKH�

V\VWHP�SURSRVHG�LQ�WKH�5HSRUW�ZRXOG�EH�GLIILFXOW�WR�DFKLHYH����
7KH PDQXDO�V\VWHP��FRXOG� QRW� EH� WRWDOO\� HOLPLQDWHG�
SDUWLFXODUO\�DW�WKH�VFKRRO�DQG�FOXVWHU�OHYHOV���'DWD�HQWU\�LQWR�
FRPSXWHUV� E\� WHDFKHUV� DW� WKH� VFKRRO� OHYHO� PLJKW� FDXVH�
FRPSOLFDWLRQV��
�

�LY��� 0DQXDO� FROOHFWLRQ� RI� GDWD� FRXOG� EH� UHWDLQHG� DW� VFKRRO� OHYHO�
ZLWK� µGDWD� WUDQVIHU¶� EHLQJ� WDNHQ� XS� DW� WKH� %ORFN� OHYHO�� � 7R�
IDFLOLWDWH�WKLV�SURFHVV��'HVN�7RS�&RPSXWHU�FRXOG�EH�SURYLGHG�
DW WKH�%ORFN�OHYHO����

�
�Y�� ,QVWHDG� � RI� � DGRSWLQJ� WKH� 6LPSXWHUV�� � LW� � ZRXOG� � EH�PRUH�

DSSURSULDWH� WR� WKLQN� LQ� WHUPV�RI� SURYLGLQJ� D�3&�DW� WKH�&5&�
OHYHO�RU��SUHIHUDEO\��HYHQ��D�/DSWRS�DW�WKH�&5&�OHYHO���$OO�WKH�
VRIWZDUH� SUREOHPV�� VWRUDJH� SUREOHPV� DQG�� ODQJXDJH�
SUREOHPV�ZRXOG�DW�RQFH�EH��VROYHG��LI�WKLV�FRXOG�EH�GRQH��

�
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�YL��������� 7KH� SURSRVDO� WR� LQWURGXFH� 6LPSXWHUV� VKRXOG� � EH�
FDUHIXOO\� ��H[DPLQHG���%HFDXVH�RI� LWV�VPDOO�VL]H��KDUG�
ZDUH� OLPLWDWLRQV� DQG�� GLIILFXOWLHV� RI� KDQGOLQJ� LQ� ILHOG�
FRQGLWLRQV� WKH� 6LPSXWHU� PLJKW� QRW� EH� DEOH� WR�
HOLPLQDWH�PDQXDO�ZRUN�DW�WKH�VFKRRO�OHYHO��

�
� ,W� ZDV� DOVR� EH� QHFHVVDU\� WR� UHFRJQLVH� SUREOHPV� RI�

UHFKDUJLQJ�� OLPLWDWLRQV� RI� FDSDFLW\� LQ� UHVSHFW� RI�
YDULDEOHV��FRQVWUDLQWV�RI�PHPRU\�VL]H��UHTXLUHPHQW�RI�
�H[SHQVLYH��LQWHUPHGLDWH�GDWD�VWRUDJH�IDFLOLWLHV�DW�WKH�
FOXVWHU OHYHO��QHHG�WR� WUDQVODWH�VRIWZDUH� LQWR�UHJLRQDO�
ODQJXDJHV� DQG�� DVVHVVPHQW� RI� WKH� WRWDO� FRVW�
LPSOLFDWLRQV�RI�DOO�WKLV�ZRXOG�KDYH�WR�EH�DGGUHVVHG��
%HFDXVH� RI� ODFN� RI� IOH[LELOLW\� LQ� XVH� RI� 6LPSXWHUV�� LW�
ZRXOG� EH� GLIILFXOW� WR� JHW� GDWD�HQWU\� LQ� UHJLRQDO�
ODQJXDJHV� DQG� LQ� DOSKD�QXPHULF� DQG� ORQJ�GDWD�
FDSWXULQJ�IRUPDWV���6LPSXWHUV�KDG�OLPLWHG�FDSDFLW\�RI�
���0%�DQG�GDWD�VWRUDJH� LQ�WKHP�ZDV�WHPSRUDU\��WKH�
GDWD� VWRUHG�ZRXOG�EH� ORVW�DV�VRRQ� WKH�6LPSXWHU�ZDV�
GLVFKDUJHG���,Q�RWKHU�ZRUGV��LW�ZRXOG�EH�QHFHVVDU\�WR�
WUDQVIHU WKH�GDWD�EHIRUH�WKH�6LPSXWHU�ZDV�GLVFKDUJHG��
�

� ,W� ZRXOG� EH� RI� FUXFLDO� FRQFHUQ� WR� NQRZ� KRZ� PDQ\�
6LPSXWHUV�ZRXOG�EH�DYDLODEOH��ZKDW�ZDV�WKH�LQVWDOOHG�
FDSDFLW\� IRU� WKHLU� PDQXIDFWXUH�� KRZ� PXFK� RI� GDWD�
FRXOG EH�FDSWXUHG�LQ�D�6LPSXWHU�DW�RQH�JR��HWF��

�
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�
� ,Q�WKLV�EDFNGURS��LW�ZRXOG�EH�QHFHVVDU\�WR�VXEMHFW�WKH�

6LPSXWHU�WR� µ)LHOG�7ULDOV¶�DQG�RUJDQLVH��µ3LORW�3URMHFWV¶�
EHIRUH�FOHDULQJ�LW�IRU�ZLGHU�DGRSWLRQ��

�
�YLL��� 8QGHU�',6(��GDWD� FROOHFWLRQ� LQ�GLIIHUHQW�6WDWHV�ZDV�GRQH� LQ�

WKH UHJLRQDO�ODQJXDJH�FRQFHUQHG���7KLV�FRXOG�SRVH�D�SUREOHP��
IRU�VRIWZDUH�DGRSWLRQ���7KH�1,&�ZRXOG�� KDYH� WR� DGYLVH� RQ�
IHDVLELOLW\� RI� WUDQVODWLRQ� RI� WKH� VRIWZDUH� LQWR� GLIIHUHQW�
UHJLRQDO�ODQJXDJHV��
�

�YLLL����7KH�6XE�&RPPLWWHH�VKRXOG�KDYH�DOVR�GHWDLOHG�WKH�KDUGZDUH�
UHTXLUHPHQWV�� � +HUH�� DJDLQ�� SRVVLEO\�� WKH� 1,&� FRXOG� EH�
UHTXHVWHG� WR� ILOO� XS� WKH� JDS� DIWHU� WKH� 5HYLHZ� &RPPLWWHH�
GHFLGHG�RQ�WKH�GHWDLOV�OLNH��ZKHWKHU� 6LPSXWHUV� VKRXOG� EH�
LQWURGXFHG� RU� QRW�� ZKHWKHU� &5&V� VKRXOG� EH� SURYLGHG� ZLWK�
/DSWRS RU�'HVN�7RS�&RPSXWHUV��HWF��

�
�L[��� 7KH�6XE�&RPPLWWHH�VKRXOG�KDYH�OLVWHG�WKH�VRIWZDUH�RSWLRQV�

DYDLODEOH���3RVVLEO\��WKH�1,&�FRXOG�EH�UHTXHVWHG�WR�ILOO�XS�WKLV�
JDS DW�WKLV�VWDJH��

�
�[�� 7KH� UHSRUW� VKRXOG� DOVR� VSHOO� RXW� WKH� VWDII� UHTXLUHPHQWV�

HVSHFLDOO\� DW� WKH� ORZHU� IRUPDWLRQV�� 3RVVLEO\�� 18(3$� FRXOG�
GUDZ�RQ�LWV�',6(�H[SHULHQFH�WR�DGYLVH�WKH�6XE�&RPPLWWHH�LQ�
WKLV�UHJDUG��

�
�[L���� 'DWD� VKRXOG� EH� �PDQXDOO\�� HQWHUHG� LQ� IRUPV� LQ� VFKRROV��

FRQVROLGDWHG� DW� WKH� &5&V� DQG�� WUDQVIHUUHG� WR� FRPSXWHUV� DW�
WKH %ORFN� OHYHO�� LI� QHFHVVDU\� WKURXJK� RXWVRXUFHG�
DUUDQJHPHQWV��
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�[LL��� 7KH� 6XE�&RPPLWWHH� VKRXOG� GUDZ� RQ� WKH� UROHV� RI� &5&�%5&�
XQGHU� ',6(� DQG� KRZ� WKH\� FDSWXUHG� GDWD� UHODWLQJ� WR� QRQ�
HQUROOHG�FKLOGUHQ��

�
�[LLL��� 7KH� UHSRUW� KDG� QRW� UHFNRQHG�ZLWK� WKH� UHTXLUHPHQWV� RI� WKH�
� $GXOW�(GXFDWLRQ�VHJPHQW���,W�ZRXOG�EH�QHFHVVDU\�WR�LQWHUDFW�
� ZLWK� WKHP� VHSDUDWHO\� WR� FRYHU� WKHLU� UHTXLUHPHQWV� IRU�
� LQFRUSRUDWLRQ�LQ�WKH�RYHUDOO�DVVHVVPHQWV��
�
�[LY��� ,QWHUQHW�FRQQHFWLYLW\�WR�6HFRQGDU\�VFKRROV�ZRXOG�KDYH�WR�EH�
� SKDVHG�RXW��
�
�[Y�� ,W�ZRXOG� EH� XVHIXO� IRU� WKH�5HSRUW� WR� VSRWOLJKW�ZKDW� WKH�1,&�
� FRXOG� RIIHU� LQ� WHUPV� RI� KDUGZDUH�� VRIWZDUH� DQG�� WHFKQLFDO�
� DGYLVH��

�
�� 7KH� UHYLVHG� UHSRUW� RI� WKH� 6XE�&RPPLWWHH� ZDV� UHFHLYHG� RQ� ��
1RYHPEHU ����
�

�$ FRS\�RI�WKLV�UHSRUW�LV�DWWDFKHG�DV�$QQH[�±���&�LQ�9RO��,,�RI��
� WKLV�5HSRUW���
�
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,9�� 7KH� 6XE�&RPPLWWHH� RQ� /HJLVODWLRQ�� )XQGLQJ� DQG��
([SHQGLWXUH�1RUPV�

�

�� 7KLV� 6XE�&RPPLWWHH� ZDV� VHW� XS� LQ� WKH� WKLUG� 0HHWLQJ� ����
-XQH ���� RI� WKH� 5HYLHZ� &RPPLWWHH�� � ,W� ZDV� DGYLVHG� WR�
SURSRVH�� WR� WKH� H[WHQW� SRVVLEOH�� QHFHVVDU\� LQWHU�VHJPHQWDO�
UDWLRQDOLVDWLRQ�RI�SDUDPHWHUV�DOVR��

�
�� ,WV�FRPSRVLWLRQ�ZDV�DV�IROORZV��

� -RLQW�6HFUHWDU\���6WDWLVWLFV��� «� �&RQYHQHU�
� ��� (GXFDWLRQ�6HFUHWDU\��83��

� 6PW�� $QVKX� 9DLVK�� 3ULQFLSDO� 6HFUHWDU\�� �(GXFDWLRQ���
0�3��

� ��� 6KUL��0DGDQ�0RKDQ�-KD��(GXFDWLRQ�6HFUHWDU\��%LKDU��
� ��� 'U���9LQRG��5DLQD��
� ��� 'U��7DSDV�0D]XPGDU�
� ��� 5HSUHVHQWDWLYH�RI�WKH�1,&�
� ��� &KDLUPDQ�RI�WKH�5HYLHZ�&RPPLWWHH�
�

�� 7KH� 6XE�&RPPLWWHH� ZDV� UHTXLUHG� WR� GHFLGH� RQ� WKH� GHWDLOV�
VXEMHFW� WR� WKH� PDMRU� JXLGHOLQHV� SURYLGHG� E\� WKH� 5HYLHZ�
&RPPLWWHH�� 7KHVH� JXLGHOLQHV� HPDQDWH� IURP� WKH� µEDVLF�
SRVLWLRQV¶�VHW�RXW�LQ�6HFWLRQ±��RI�WKLV�5HSRUW���

�
�� 7KH� VFRSH� RI� WKLV� 6XE�&RPPLWWHH¶V� ZRUN�� LQ� WKH� PDLQ��

FRPSULVHG�WKH�IROORZLQJ��
�
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�

�L��� 7R� SURSRVH� D� OHJLVODWLYH� EDFN�XS� IRU� WKH� GDWD�
FROOHFWLRQ�H[HUFLVH�LQ�JHQHUDO��

�
�LL��� 7R�SURSRVH�VSHFLILF�DPHQGPHQWV�WR�WKH�8*&�$FW�DQG�

WKH $,&7(� $FW� WR� SURYLGH� OHJLVODWLYH� VXSSRUW� IRU� WKH�
GDWD�FROOHFWLRQ�H[HUFLVH�LQ��³+LJKHU� (GXFDWLRQ¶� DQG�
µ7HFKQLFDO�(GXFDWLRQ¶���

�
�LLL��� 7R� FRPPHQW� RQ� WKH� GHVLUDELOLW\� RI� LQWURGXFLQJ� DQG�

SURSRVH� D� V\VWHP� RI� UHZDUGV� DQG� SHQDOWLHV� IRU�
GLVFKDUJLQJ�WKH�VWDWXWRU\�UHVSRQVLELOLWLHV��

�
�LY��� 7DNLQJ�DFFRXQW�RI�WKH�ILQDQFLDO� LPSOLFDWLRQV�HPHUJLQJ�

DQG WKH� H[LVWLQJ� OHYHOV� RI� H[SHQGLWXUH�� WR� VXJJHVW�
SRVVLEOH�IXQGLQJ�DUUDQJHPHQWV��

�
�Y�� :LWK� UHIHUHQFH� WR� DQ\� DYDLODEOH� LQWHUQDWLRQDO�

VWDQGDUGV�� WR� UHFRPPHQG� DSSURSULDWH� H[SHQGLWXUH�
QRUPV IRU� GDWD� FROOHFWLRQ�� FRPSLODWLRQ�� SURFHVVLQJ�
DQG� SXEOLFDWLRQ��

�
�YL��� ,Q�WKH�FRQWH[W�RI�WKH�VLQJOH�XQLILHG�V\VWHP�HQYLVDJHG��

DQG EHDULQJ�LQ�PLQG�WKH�UHTXLUHPHQWV�WR�PDLQWDLQ�DQ�
µLQWHUQDWLRQDO� FRUH¶� DQG� D� µQDWLRQDO� FRUH¶� RI� GDWD�� WR�
SURSRVH� QHFHVVDU\� LQWHU±VHJPHQWDO� UDWLRQDOLVDWLRQ� RI�
SDUDPHWHUV��

�
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���� $OWKRXJK� WKLV� 6XE�&RPPLWWHH� KDG� D� VHSDUDWH� &RQYHQHU��
HIIHFWLYHO\� WKH� EXUGHQ� RI� FRPSOHWLQJ� WKH� WDVN� IHOO� RQ� WKH�
&RQYHQHU� RI� WKH� 6XE�&RPPLWWHH� RQ� 7HFKQRORJ\� DQG�
7UDLQLQJ�� �+H�ZRUNHG�KDUG�WR�VLQJOH�KDQGHGO\�GLVFKDUJH�WKH�
UHVSRQVLELOLW\��

�
���� 7KH�6XE�&RPPLWWHH�VXEPLWWHG�LWV�UHSRUW�RQ����)HEUXDU\�����

7KH UHSRUW�ZDV� FRQVLGHUHG�E\� WKH�5HYLHZ�&RPPLWWHH� LQ� LWV�
VL[WK�0HHWLQJ�����-XO\������

�
���� 7KH� UHSRUW� RI� WKH� 6XE�&RPPLWWHH� ZDV� VXEMHFWHG� WR� FULWLFDO�

VFUXWLQ\�DQG�WKH�IROORZLQJ�REVHUYDWLRQV�ZHUH�PDGH��
�
�L��� $V� ZDV� VWDWHG� E\� WKH� &RPPLWWHH� LQ� LWV� HDUOLHU�

PHHWLQJV�DQG��DV�ZDV�VWUHVVHG�E\�WKH�6XE�&RPPLWWHH�
LWVHOI LQ� LWV� ILUVW� PHHWLQJ�� LW� ZRXOG� EH� QHFHVVDU\� WR�
IRUPXODWH� WKH� SUHFLVH� DPHQGPHQWV� UHTXLUHG� LQ� WKH�
8*& $FW�DQG�LQ�WKH�$,&7(�$FW��

�
�LL���D��,I� WKH� *RYHUQPHQW¶V� LQWHQWLRQ� ZDV� WR� VHHN� UHIXJH�

XQGHU� WKH� &ROOHFWLRQ� RI� 6WDWLVWLFV� $FW�� LW� ZRXOG� EH�
QHFHVVDU\�IRU�WKH�6XE�&RPPLWWHH�WR�IUDPH�WKH�SUHFLVH�
SURSRVDOV� LQVWHDG� RI� YDJXHO\� UHFRPPHQGLQJ�
µDSSURSULDWH¶�SURYLVLRQV��

�
�E��%XW�� WKH� 6XE�&RPPLWWHH� DQG� WKH� 5HYLHZ� &RPPLWWHH�

ERWK�� VKRXOG�IHHO�IUHH�WR�DGYLVH�WKH�*RYHUQPHQW�RQ��
�
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WKH GHVLUDELOLW\�� RI� DGRSWLQJ� VXFK� DQ� DSSURDFK���
7KH &ROOHFWLRQ�RI�6WDWLVWLFV��$FW�� DGPLQLVWHUHG� E\� WKH�
'HSDUWPHQW� RI� 6WDWLVWLFV�� ZDV� DLPHG� PRUH� DW�
FROOHFWLRQ� RI� FRPPHUFLDO� GDWD� DQG�� WKHUHIRUH��
HPSKDVLVHG� RQ� FRQILGHQWLDOLW\� RI� WKH� GDWD� FROOHFWHG���
6XFK DQ�DSSURDFK�PLJKW�QRW�VXLW�WKH�SXUSRVH��RI�WKH�
H[HUFLVH� UHODWLQJ� WR� HGXFDWLRQDO� VWDWLVWLFV�ZKHUH� WRWDO�
WUDQVSDUHQF\� ZRXOG� EH� UHTXLUHG� DQG� ZKHUH�
HQIRUFHPHQW�RI�FRQILGHQWLDOLW\�ZRXOG�GHWUDFW�IURP�WKH�
PHULWV�RI�WKH�H[HUFLVH���,Q�WKLV�FRQWH[W��LW�ZRXOG�KDYH�
WR EH� FOHDUO\� UHFRJQLVHG� WKDW� WKH� 'HSDUWPHQW� RI�
6WDWLVWLFV� PLJKW� QRW� FRXQWHQDQFH� DQ\� UHTXHVW� IRU�
WUDQVSDUHQF\�RI�KDQGOLQJ�RI�GDWD� FROOHFWHG�XQGHU� WKH�
&ROOHFWLRQ RI�6WDWLVWLFV�$FW��
�

�LLL��� $Q�LPSRUWDQW�DVSHFW�RI�WKH�5HYLHZ�&RPPLWWHH¶V�ZRUN�
ZDV� WR� HVWLPDWH� WKH� FRVW� RI� GDWD� FROOHFWLRQ� LQ� WKH�
HGXFDWLRQ� VHFWRU�� � 7KH� VXE�&RPPLWWHH� KDG� MXVW� QRW�
DGGUHVVHG� WKLV� LVVXH� DW� DOO�� ,W� ZLOO� EH� QHFHVVDU\� WR�
KDYH DQ�DVVHVVPHQW�RI�WKH�6WDWHZLVH�H[SHQGLWXUH�RQ�
GDWD� FROOHFWLRQ� DW� GLIIHUHQW� OHYHOV� ±�
6WDWH�'LVWULFW�%ORFN�� � 7KLV� ZLOO� QRW� RQO\� KHOS� LQ�
FKHFNLQJ�FRQIRUPLW\�ZLWK�WKH�IXQGLQJ�µQRUP¶�SURSRVHG�
EXW� DOVR� UHIOHFW� WKH� LPSRUWDQFH� DWWDFKHG� WR� WKLV�
DFWLYLW\��

�
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�LY��� $QRWKHU� LPSRUWDQW�DVSHFW�RI� WKH�5HYLHZ�&RPPLWWHH¶V�
ZRUN�ZDV�WR�GHYHORS�DQ�µH[SHQGLWXUH�QRUP¶�WR�JRYHUQ�
DGHTXDWH� EXGJHWDU\� VXSSRUW� IRU� FROOHFWLRQ� RI�
HGXFDWLRQDO�VWDWLVWLFV��+HUH��DJDLQ��WKH�6XE�&RPPLWWHH�
KDG MXVW�QRW�DGGUHVVHG�WKH�LVVXH�DW�DOO��

�
�Y�� 'DWD�LQ�WKH�HGXFDWLRQ�VHFWRU�FRXOG�QRW�EH�FRQILGHQWLDO�

DW DOO�� �'DWD�ZRXOG�KDYH�WR�EH�UHJXODUO\�XSGDWHG�DQG�
SXW�RQ�:HEVLWH� IRU�SXEOLF� VFUXWLQ\�� �:KHUH� LW� UHODWHG�
WR UHFRJQLWLRQ�DIILOLDWLRQ� RI� LQVWLWXWLRQV� WKLV� ZRXOG�
KDYH EH�D�PDQGDWRU\�UHTXLUHPHQW��,Q�WKH�DEVHQFH�RI�
VXFK WUDQVSDUHQF\�� UHFRJQLWLRQ�DIILOLDWLRQ�ZRXOG� HYHQ�
KDYH WR� EH� ZLWKGUDZQ�� � 6XFK� EHLQJ� WKH� FDVH�� GDWD�
FROOHFWLRQ� IRU� WKH� HGXFDWLRQ� VHFWRU� FRXOG� QRW� EH�
HQYLVDJHG�WR�EH�XQGHU�WKH�&ROOHFWLRQ�RI�6WDWLVWLFV�$FW�
ZKLFK�HPSKDVLVHG�FRQILGHQWLDOLW\�RI�LQIRUPDWLRQ��

�
�YL��� ,Q�WKLV�FRQQHFWLRQ�WKH�SUREOHP�IDFHG�E\�WKH�$,&7(��DV�

GLVWLQJXLVKHG� IURP� RWKHU� RUJDQLVDWLRQV�� KDG� WR� EH�
VSHFLDOO\� UHFRJQLVHG�� � 7KH�$,&7(� FROOHFWHG� GDWD� RQO\�
DW WKH� WLPH� RI� DFFRUGLQJ� UHFRJQLWLRQ� WR� LQVWLWXWLRQV���
$QG� WKH� GDWD� VR� FROOHFWHG�ZDV� TXLWH� RIWHQ� IRXQG� WR�
EH� ERJXV�� � ,I� WKLV� SUREOHP� KDG� WR� EH� HIIHFWLYHO\�
WDFNOHG� WKH� GDWD� FROOHFWLRQ� V\VWHP�PXVW� LQVLVW� XSRQ�
WRWDO WUDQVSDUHQF\�LQ�SXEOLFDWLRQ�RI�GDWD�VR�WKDW�WKHUH�
FRXOG EH�DQ�LQFLGHQWDO�DGYDQWDJH�RI�VRFLDO�DXGLW�RI�WKH�
GDWD�IXUQLVKHG��

�
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�YLL��� ,W� ZRXOG� XQGRXEWHGO\� EH� SUHIHUDEOH� WR� RSW� IRU� D�
FHQWUDO�OHJLVODWLRQ���,QFRUSRUDWLRQ�RI�D�IHZ�VHFWLRQV�LQ�
WKH &ROOHFWLRQ�RI�6WDWLVWLFV�$FW�ZRXOG�QRW�DW�DOO� VHUYH�
WKH SXUSRVH���

�
�YLLL��� 'U��7DOXNGDU�RI�(G�&LO�KDG�FROOHFWHG�XVHIXO�LQIRUPDWLRQ�

DERXW�FRVWLQJ��IXQGLQJ�QRUPV�HWF���+H�FRXOG�EH�DVNHG�
WR VKDUH� WKH� LQIRUPDWLRQ�ZLWK� WKH�6XE�&RPPLWWHH� IRU�
WKH EHQHILW�RI�WKH�5HYLHZ�&RPPLWWHH��

�
���� ,Q� WKH�EDFNGURS�RI� WKH� FRPPHQWV� OLVWHG�DERYH�� WKH�5HYLHZ�

&RPPLWWHH�GLG�QRW�DFFHSW� WKH�5HSRUW�� �7KH�6XE�&RPPLWWHH�
ZDV� UHTXLUHG� WR� UHFDVW� LW� RQ� WKH� OLQHV� LQGLFDWHG� LQ� WKH�
GLVFXVVLRQ��

�
���� 7KH� UHYLVHG� UHSRUW� RI� WKH� 6XE�&RPPLWWHH� RQ� /HJLVODWLRQ��

)XQGLQJ� DQG�� ([SHQGLWXUH� 1RUP� ZDV� FRQVLGHUHG� E\� WKH�
5HYLHZ�&RPPLWWHH�LQ�LWV�VHYHQWK�0HHWLQJ����1RYHPEHU������

�
���� $FFHSWLQJ�WKH�UHYLVHG�UHSRUW��WKH�5HYLHZ�&RPPLWWHH�WRRN�WKH�

IROORZLQJ�GHFLVLRQV��
�
�L��� 5HFRPPHQG�D�VHSDUDWH�&HQWUDO�OHJLVODWLYH�VXSSRUW��
�
�LL��� $PHQG� WKH�8*&�$FW�DQG� WKH�$,&7(�$FW� WR�PDNH� LW�D�

FRQGLWLRQ RI� UHFRJQLWLRQ� �RI� 8QLYHUVLWLHV�,QVWLWXWLRQV��
DQG DIILOLDWLRQ� �RI� &ROOHJHV�� WR� VXSSO\� DOO� WKH�
LQIRUPDWLRQ�GDWD�DV�UHTXLUHG�LQ�WLPH��

�
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�LLL��� %DVHG�RQ� WKH� LQIRUPDWLRQ�SURYLGHG�E\� WKH�.DUQDWDND��
*RYW�� DQG�WKH�1,&��SURSRVH�D�IXQGLQJ�QRUP�RI�������
RI WKH�HGXFDWLRQ�EXGJHW��

�
�LY��� �(YHQ�WKRXJK�H[DFW�FRVWLQJ�GHWDLOV�ZHUH�QRW�DYDLODEOH���

LW ZDV� HYLGHQW� WKDW� WKH� VWDII�VXSSRUW� DYDLODEOH� DQG�
IDFLOLWLHV� SURYLGHG� ZHUH� KRSHOHVVO\� LQDGHTXDWH��
SURSRVH� D� VHSDUDWH� FRPSOHPHQW� RI� VWDII� IRU�
HGXFDWLRQDO� VWDWLVWLFV� WR� EH� IXQGHG� RXW� RI� WKH� ������
SURYLVLRQ��

�
�Y�� 3URSRVH�D�VPDOO�XQLW�LQ�HDFK�6WDWH�87��XQGHU�D�6WDWH��

� 1RGDO�2IILFHU��WR�EH�FHQWUDOO\�IXQGHG��
�

�� 7KH�6XE�&RPPLWWHH¶V�UHSRUW�ZDV�ILQDOLVHG�DFFRUGLQJO\��
�

�$ FRS\�RI�WKLV�UHSRUW�LV�DWWDFKHG�DV�$QQH[�±��'�LQ�9RO��,,�
RI WKLV�5HSRUW���
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6HFWLRQ�±����
�

&RQVXOWDWLRQ�ZLWK�6WDWHV�87V�
�

��� 7KH� VXEMHFW� RI� µ(GXFDWLRQ¶� IDOOV� LQ� WKH� &RQFXUUHQW� /LVW� RI� 6XEMHFWV�
XQGHU�WKH�&RQVWLWXWLRQ�RI�,QGLD���7KDW�EHLQJ�VR��SULPDULO\��6WDWH�*RYWV��DUH�
PRUH FRQFHUQHG� ZLWK� DGPLQLVWHULQJ� WKH� VHFWRU�� � 7KH� *RYW�� RI� ,QGLD� QR�
GRXEW KDV�D�FRRUGLQDWLQJ�UROH�WR�SOD\�ZLWK�DQ�RYHUULGLQJ�OHJLVODWLYH�SRZHU�
RI LQWHUYHQWLRQ�� � %XW�� LQ� WKH� QRUPDO� FRXUVH�� VXFK� LQWHUYHQWLRQ� LV� QRW�
ZDUUDQWHG�� �(YHQ� LQ�PDWWHUV�RI�FRRUGLQDWLRQ�� WKHUHIRUH��FRQVXOWDWLRQ�ZLWK�
WKH 6WDWHV�87V�EHFRPHV�HVVHQWLDO��
�
�� 6XFK� LQWHUDFWLRQ� ZLWK� 6WDWHV�87V� LV� HYHQ� PRUH� HVVHQWLDO� LQ� WKH�
FRQWH[W� RI� FROOHFWLRQ� RI� HGXFDWLRQDO� VWDWLVWLFV�� � (GXFDWLRQDO� 6WDWLVWLFV� DUH�
FRPSLOHG� SULPDULO\� IRU� WKH� EHQHILW� RI� 6WDWHV�87V� DQG� RWKHU� RUJDQL]DWLRQV�
ZKR� RSHUDWH� WKH� HGXFDWLRQDO� V\VWHP� LQ� WKH� FRXQWU\�� � ,URQLFDOO\�� WKHVH�
EHQHILFLDULHV�GR�QRW�DSSHDU� WR�RZQ�WKLV�H[HUFLVH�DV� WKHLUV�DQG�WKH�HQWLUH�
UHVSRQVLELOLW\�IDOOV�RQ�WKH�&HQWUDO�*RYW��DORQJZLWK�WKH�DWWHQGDQW�EODPH�IRU�
DQ\ JDSV�LQ�SHUIRUPDQFH���,W�ZDV��WKHUHIRUH��FRQVLGHUHG�QHFHVVDU\�IRU�WKH�
&RPPLWWHH�WR�LQWHUDFW�ZLWK�6WDWHV�87V��
�
�������2QH� ZD\� RI� LQWHUDFWLQJ� ZLWK� WKHP� ZDV� WKURXJK� FRUUHVSRQGHQFH���
$FFRUGLQJO\��DV�HDUOLHU�VWDWHG�LQ�6HFWLRQ�����RI�WKLV�5HSRUW��DQ�RSHQ�HQGHG�
µ/LVW RI�,VVXHV¶�ZDV�VHQW�WR�DOO�WKH�6WDWHV�87V�IRU�UHVSRQVH����$�FRS\�RI�WKLV�
FRPPXQLFDWLRQ�LV�DWWDFKHG�DV�$QQH[�±��$�LQ 9RO� ,,�RI WKH�5HSRUW���
�
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������� 7KH�OLVW�FRPSULVHG�WKH�IROORZLQJ�LVVXHV��
�

�L��� $GRSWLRQ�RI�DQ�XQLILHG�V\VWHP�WR�DYRLG�PXOWLSOLFLW\�RI�HIIRUWV��
�

�LL��� 6WDQGDUGLVDWLRQ�RI�FRQFHSWV�DQG�GHILQLWLRQV��
�

�LLL��� 1HHG�RI�D�OHJLVODWLYH�VXSSRUW�IRU�WKH�GDWD�FROOHFWLRQ�H[HUFLVH��
�

�LY��� $GRSWLRQ� RI� PRGHUQ� WHFKQRORJ\� WR� LQFUHDVH� VSHHG� DQG�
LPSURYH�TXDOLW\��

�
�Y�� ,GHQWLILFDWLRQ� RI� )RFDO� 3RLQWV� DQG� DSSRLQWPHQW� RI� 1RGDO�

2IILFHUV��
�
�YL��� &KLOG�7UDFNLQJ�6\VWHP��&76���
�
�YLL��� 6WDIILQJ�DQG�7UDLQLQJ�RI�VWDII��

�
�YLLL��� )XQGLQJ�1RUPV�DQG�FRVWLQJ��

�
�������2XW�RI�WKH����6WDWHV�DQG���87V�DGGUHVVHG��RQO\����6WDWHV�DQG���87�
UHVSRQGHG�� � ([FHSW� LQ� RQH� RU� WZR� FDVHV�� HYHQ� WKHVH� UHVSRQVHV� ZHUH�
FU\SWLF�DQG�RU� LQFRPSOHWH����$�FRPSLODWLRQ�RI�WKHVH�UHVSRQVHV�LV�DWWDFKHG�
DV�$QQH[�± �%�LQ 9RO��,,�RI�WKH�5HSRUW���
�
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����� $QRWKHU�ZD\�RI�LQWHUDFWLQJ�ZLWK�WKHP�ZDV�WR�FRQYHQH�PHHWLQJV�IRU�
SHUVRQDO�H[FKDQJHV�RI�YLHZV���%HDULQJ�LQ�PLQG�WKH�QXPEHUV�LQYROYHG�DQG�
WKH FRVW� LPSOLFDWLRQV�� LW� ZDV� GHFLGHG� WR� RUJDQLVH� UHJLRQDO�PHHWLQJV�ZLWK�
JURXSV RI�6WDWHV�87V��

�
����� $FFRUGLQJO\����UHJLRQDO�PHHWLQJV�ZHUH�RUJDQLVHG�DV�IROORZV���

�
� %KRSDO�� � «� *RD��0DKDUDVKWUD��*XMDUDW��
� ����$XJXVW����� � 0�3���&KDWWLVJDUK��'DPDQ�	��
� 'LX�DQG��'DGUD�±�1DJDU�+DYHOL��
�
� 6KLOORQJ� � «� $VVDP��0HJKDOD\D��$UXQDFKDO�
� ���6HSWHPEHU����� � 3UDGHVK��1DJDODQG��0DQLSXU��
� 0L]RUDP��7ULSXUD�DQG��6LNNLP��
�
� 'HOKL�� � � «� -�	�.��3XQMDE��+DU\DQD��+�3���
� ����6HSWHPEHU����� � 8�3���8WWDUDNKDQG��5DMDVWKDQ��
� 'HOKL�DQG��&KDQGLJDUK��
�
� %KXEDQHVZDU�� «� :HVW�%HQJDO��2ULVVD��-KDUNKDQG��
� ����6HSWHPEHU����� � %LKDU�DQG��$QGDPDQ�	�1LFREDU�
� ,VODQGV��
�
� 0\VRUH� � «� .HUDOD��.DUQDWDND��7DPLO�1DGX��
� ����6HSWHPEHU����� � $QGKUD�3UDGHVK��3XGXFKHUU\�DQG��
� /DNVKDGZHHS��
�
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����� 7KHVH�PHHWLQJV�ZHUH�KHOG�DW� WKH�5HJLRQDO� ,QVWLWXWHV�RI�(GXFDWLRQ�
ZLWK� LQIUDVWUXFWXUDO� VXSSRUW� NLQGO\� SURYLGHG� E\� WKH� 1DWLRQDO� &RXQFLO� RI�
(GXFDWLRQDO�5HVHDUFK�DQG�7UDLQLQJ��
�
�7KH PLQXWHV� RI� WKHVH�PHHWLQJV� DUH� DWWDFKHG�DV�$QQH[HV��$� WR��(� LQ
9RO�,,,�RI WKH�5HSRUW���
�
�� 7KH�GLVFXVVLRQV�LQ�WKHVH�PHHWLQJV�ZHUH�JHQHUDOO\�EXLOW�DURXQG�WKH�
RSHQ�HQGHG µ/LVW�RI�,VVXHV¶�FLUFXODWHG�� �7KH����6WDWHV�DQG���87�WKDW�KDG�
VHQW ZULWWHQ� UHVSRQVHV� KDG� DOVR� WKH� RSSRUWXQLW\� WR� HODERUDWH� RQ� WKHLU�
UHSOLHV�� � 7KH� 6WDWHV�87V� ZHUH� DOVR� UHTXHVWHG� WR� FRPPHQW� RQ� DQ\�
DGGLWLRQDO�LVVXH�FRQVLGHUHG�E\�WKHP�WR�EH�UHOHYDQW�DQG�LPSRUWDQW��
�
����� 7KHVH�GHOLEHUDWLRQV�SURYHG�WR�EH�YHU\� LQWHUHVWLQJ�DQG� LQIRUPDWLYH���
7KH\ KHOSHG� WR� SURMHFW� WKH� LVVXHV� LQ� SURSHU� SHUVSHFWLYH� DQG� SDYHG� WKH�
ZD\ IRU�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�OLQH�RI�DFWLRQ�WR�EH�SXUVXHG��
�
����� 7KH� IROORZLQJ� PDLQ� SRLQWV� HPHUJHG� IURP� WKH� GLVFXVVLRQV� LQ� WKH�
UHJLRQDO�PHHWLQJV��
�

���� �L��� 3UHVHQFH� RI� D� SOXUDOLW\� RI� V\VWHPV�KDV�EHHQ� VHHQ� WR�
FDXVH FRQIXVLRQ�DQG�GHOD\�� �7KHUHIRUH��HOLPLQDWH� WKH�
PXOWLSOLFLW\� RI� FKDQQHOV� DQG� LQWURGXFH� RQH� XQLILHG�
V\VWHP� RI� GDWD� FROOHFWLRQ� �DQQXDOO\� RQ� D� FHQVXV�
EDVLV��� SURFHVVLQJ� DQG�� SXEOLFDWLRQ� E\� LQWHJUDWLQJ�
SDUDOOHO�V\VWHPV�LQWR�D�FRPPRQ�PDWUL[��
�
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:LWKLQ WKH�PDWUL[�HDFK�VXE�V\VWHP�ZLOO�EH�UHTXLUHG�WR�
VXEPLW ILQDO�FRPSLODWLRQV�WR�LWV�VXSHULRU�V\VWHP�ZLWK�D�
1DWLRQDO�)RFDO�3RLQW�EHLQJ�UHVSRQVLEOH�IRU�VXEPLVVLRQ�
RI WKH�ILQDO�FRPSLODWLRQ�WR�WKH�0+5'��
�
,Q WKLV� FRQQHFWLRQ�� LW� LV� DJUHHG� WKDW� LW� ZLOO� QRW� EH�
DSSURSULDWH�IRU�D�QDWLRQDO�JRYW��WR�EH�GLUHFWO\�HQJDJHG�
LQ FROOHFWLRQ� DQG� SXEOLFDWLRQ� RI� GDWD�� � 7KH� JURXQG�
ZRUN�VKRXOG�EH�GRQH�E\�D�VHSDUDWH�$JHQF\�WR�PHHW��
UHTXLUHPHQWV� LQGLFDWHG� E\� WKH� *RYW�� � $QDO\VHG� GDWD�
ZLWK� KLJKOLJKWLQJ� RI� DSSURSULDWH� µLQGLFDWRUV¶� PXVW� EH�
PDGH�DYDLODEOH�WR�WKH�*RYW��WR�IDFLOLWDWH�SURSHU�SROLF\�
PDNLQJ�DQG�SODQQLQJ��
�
9DULRXV DJHQFLHV� DUH� GRLQJ� WKLV� ZRUN� ZLWK� GLIIHUHQW�
SHULRGLFLWLHV�� ,W� ZLOO�� WKHUHIRUH�� EH� XVHIXO� WR�
VWDQGDUGLVH�WKH�SHULRGLFLWLHV��LQ�OLQH�ZLWK�WKH�SURSRVDO�
WR XQLI\�WKH�V\VWHPV��

�
�LL��� 7LPH� DQG� DJDLQ� LW� KDV� EHHQ� UHSUHVHQWHG� WKDW�

DPELJXLWLHV� UHODWLQJ� WR� FRQFHSWV�DQG�GHILQLWLRQV�KDYH�
EHHQ� D� PDMRU� GLVFRUGDQW� IDFWRU� LQ� WKLV� H[HUFLVH���
8QIRUWXQDWHO\�� WKLV� SUREOHP� FRQWLQXHV� WR� DIIOLFW� WKH�
SURFHVV����

�
%DVHG� RQ� VRPH� RI� WKH� HDUOLHU� VWXGLHV�� WKH� 0+5'� LV�
UHSRUWHG�WR�KDYH�D�FRPSLODWLRQ�RI�WKH�WHUPLQRORJLHV��
�
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FRQFHUQHG�� OLNHZLVH� WKH� 1DWLRQDO� &RXQFLO� RI�
(GXFDWLRQDO�5HVHDUFK�DQG�7UDLQLQJ�KDV�EURXJKW�RXW�D�
FRPSLODWLRQ�UHOHYDQW�WR�µ6FKRRO�(GXFDWLRQ¶��7KH�0+5'�
KDV SURGXFHG� DQ� LQWHJUDWHG� FRPSLODWLRQ� RI� XQLIRUP�
FRQFHSWV DQG� GHILQLWLRQV� VHSDUDWHO\� IRU� µ6FKRRO�
(GXFDWLRQ¶� DQG� µ+LJKHU�7HUWLDU\� (GXFDWLRQ¶�� 2QH� VHW�
HDFK� RI� WKHVH� FRPSLODWLRQV� LV� DWWDFKHG� DV�$QQH[HV�
�$ DQG� �%� LQ� 9RO�� ,,� RI� WKH� 5HSRUW�� � 7KHVH� KDYH�
EHHQ� FLUFXODWHG� WR� DOO� FRQFHUQHG�� � ,W�ZLOO� EH�XVHIXO� LI�
WKH 0+5'� FDQ� RUJDQLVH� D� VSHFLDO� FRQVXOWDWLRQ� ZLWK�
6WDWHV�87V�LQ�WKLV�UHJDUG��
�

�LLL��� $GRSWLRQ�RI�PRGHUQ� WHFKQRORJ\�ZLOO� EH�XVHIXO�� LW�ZLOO�
VSHHG� XS� WKH� H[HUFLVH�� � ,W� ZLOO� DOVR� HOLPLQDWH� WKH�
HUURUV� FDXVHG� E\� WKH� GUXGJHU\� RI�PDQXDO� RSHUDWLRQV�
DQG LPSURYH� WKH� TXDOLW\�� � %XW�� WKH� LQLWLDO� LQVWDOODWLRQ�
FRVW� ERWK� RQ� KDUGZDUH� DQG� VRIWZDUH�� DV� DOVR� SDUWO\�
RQ WUDLQLQJ��VKRXOG�EH�ERUQH�E\�WKH�*RYW��RI�,QGLD��

�
7KH 1,&¶V�GDWD�ZDUHKRXVLQJ� IDFLOLW\� WR�RIIHU�FRPPRQ�
PXOWL�V\VWHP� FRYHUDJH� WR� D� PXOWL�VHJPHQWDO�
FRPSLODWLRQ�RI�GDWD�SHUWDLQLQJ�WR�WKH�(GXFDWLRQ�6HFWRU�
DV D�ZKROH�PXVW�EH�IXOO\�XWLOLVHG���

�
�LY��� ,W�ZLOO�EH�XVHIXO�WR�FROOHFW�GDWD�QRW�RQO\�IURP�GLIIHUHQW�

VHJPHQWV� RI� WKH� HGXFDWLRQ� VHFWRU� EXW� DOVR� VRPH�
RYHUDOO�GDWD�IURP�RWKHU�DOOLHG�VHFWRUV�OLNH�$JULFXOWXUH��
0HGLFDO�(GXFDWLRQ�DQG��/HJDO�6WXGLHV��

�
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,W ZLOO� EH� QHFHVVDU\� WR� LGHQWLI\� �6HJPHQWDO�� µ)RFDO�
3RLQWV¶� DQG� DSSRLQW� �6HFWRUDO�� µ1RGDO� 2IILFHUV¶� WR�
HQVXUH�SURSHU�FRRUGLQDWLRQ��
�

�Y�� %RWK� UDZ�GDWD�DQG�SURFHVVHG�GDWD�PXVW�EH�DYDLODEOH�
RQ�OLQH IRU� SXEOLF� DFFHVV�� � &RPSXWHULVDWLRQ� RI� WKH�
ZKROH�SURFHVV�ZLOO�HDVLO\�IDFLOLWDWH�WKLV��

�
�YL��� ,W�ZLOO�EH�QHFHVVDU\�DQG�XVHIXO�WR�LQWURGXFH�OHJLVODWLYH�

VXSSRUW�IRU�WKH�GDWD�FROOHFWLRQ�H[HUFLVH���6RPH�6WDWHV�
DOUHDG\�KDYH��HQDFWPHQWV� WR� JRYHUQ�6FKRRO�(GXFDWLRQ�
WKDW FDQ�VHUYH�WKLV�SXUSRVH�DOVR���%XW��IRU�SXUSRVHV�RI�
XQLIRUPLW\�� LW� ZLOO� EH� HVVHQWLDO� WR� KDYH� D� FRPPRQ�
FHQWUDO�OHJLVODWLRQ��

�
�YLL��� ,QVWDOODWLRQ� RI� KDUGZDUH�VRIWZDUH� ZLOO� QRW� VXIILFH��

WKHUH� ZLOO� KDYH� WR� EH� FRPSHWHQW� VWDII� WR� RSHUDWH�
WKHP�� � %HVLGHV�0,6� SHUVRQQHO�� WKH� V\VWHP�ZLOO� QHHG�
VWDWLVWLFDO� SHUVRQQHO� TXDOLILHG� WR� GHDO� ZLWK� GDWD�
FROOHFWLRQ�� � 7KH� VWDII� GHSOR\HG� �LQFOXGLQJ� WKH� VFKRRO�
WHDFKHU��ZLOO�QHHG�WR�EH�WUDLQHG�QRW�RQO\�LQ�XWLOLVDWLRQ�
RI PRGHUQ�WHFKQRORJ\�EXW�HTXDOO\�LQ�GDWD�FROOHFWLRQ��

�
�YLLL��� )XQGLQJ� RI� WKLV� DFWLYLW\� LV� KRSHOHVVO\� LQDGHTXDWH��

7KHUH� PXVW� EH� D� ZHOO� HVWDEOLVKHG� µQRUP¶� WR� HQVXUH�
DGHTXDWH�EXGJHWDU\�VXSSRUW��

�
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�L[��� $�&KLOG�7UDFNLQJ�6\VWHP��&76��ZLOO�VXUHO\�EH�KHOSIXO�LQ�
HQVXULQJ� XQLYHUVDOLVDWLRQ� RI� (OHPHQWDU\� (GXFDWLRQ���
%XW�� WKH� ILQDQFLDO� LPSOLFDWLRQV� ZLOO� EH� VXEVWDQWLDO��
SURSHU�EXGJHWDU\�VXSSRUW�ZLOO�EH�UHTXLUHG��

�
,W LV� DOVR� QHFHVVDU\� IRU� ORFDWLQJ� GURS� RXWV� DQG� QRQ�
VWDUWHUV� :LWK� D� &76� LQ� SRVLWLRQ�� HQUROPHQW� ZLOO�
GHILQLWHO\�LQFUHDVH���7KH�&76�VKRXOG�EH�VWDUWHG�DW�WKH�
WLPH RI� ELUWK� RI� WKH� FKLOG� DQG� D� XQLTXH� ,'� QXPEHU�
VKRXOG�EH�DOORWWHG�WR�HDFK�FKLOG��
�
$OWKRXJK�&76�LV�QRW�D�VWDWLVWLFDO�LWHP��WKLV�REVHUYDWLRQ�
LV PDGH� LQ� WKH� LQWHUHVW� RI� HQVXULQJ� IXOO� HQUROPHQW�
XQGHU� WKH�6DUYD�6KLNVKD�$EKL\DQ�� � ,W�ZLOO� EH� IRU� WKH�
6WDWHV�87V�WR�WDNH�DSSURSULDWH�IROORZ�XS�DFWLRQ��
�

�[�� 7KH� ILQDQFLDO� LPSOLFDWLRQV�ZLOO� EH� DVVHVVHG� DORQJZLWK�
VRPH UHDVRQDEOH� LQGLFDWLRQ� RI� DQ� H[SHQGLWXUH�QRUP�
IRU�GDWD�FROOHFWLRQ��

�
���� 7KH�GDWD�FROOHFWLRQ�V\VWHP�PXVW�LQFRUSRUDWH�HQRXJK�FKHFNV�

WR LQWURGXFH�VLPXOWDQHRXV�GDWD�YDOLGDWLRQ�VR�DV�WR�HOLPLQDWH�
EDFN YDOLGDWLRQ�VR�DV�WR�HOLPLQDWH�EDFN�UHIHUHQFLQJ�ODWHU�RQ��

�
���� 6WDWHV�87V� GR� QRW� KDYH� IXOO�WLPH� VWDII� IRU� WKLV� ZRUN� LQ� WKH�

(GXFDWLRQ� 6HFWRU�� � ,W� ZLOO� EH� DGYLVDEOH� WR� GHYHORS� D�
SHUPDQHQW�µFHOO¶�IRU�JLYLQJ��FRQWLQXRXV�DWWHQWLRQ�WR�WKLV�ZRUN��

�
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�
���� 7KH�VRIWZDUH�DGRSWHG�PXVW��
�

� LQFRUSRUDWH�SURYLVLRQV�IRU�H[WHQVLYH�YDOLGDWLRQ��
� SURMHFW� WKH� µLQGLFDWRUV¶� UHOHYDQW� IRU� DQDO\VLV� DQG�

SODQQLQJ��DQG��
� WKURZ� XS� µGDWD� DOHUWV¶� WR� IDFLOLWDWH� LPPHGLDWH�

FRUUHFWLYH�DWWHQWLRQ�DFWLRQ��
�
���� �L��� $GRSWLRQ� RI� PRGHUQ� WHFKQRORJ\� LV� GHVLUDEOH� DQG�

SUDFWLFDEOH�� ',6(� KDV� GHPRQVWUDWHG� WKH� XWLOLW\� RI����
DGRSWLQJ�WHFKQRORJ\���,W�LV�LPSRUWDQW�WR�UHFRJQLVH�WKDW�
µVDWHOOLWH QHWZRUN¶� KDV� FRPH� WR� EH� WKH� EDFNERQH� RI�
,QIRUPDWLRQ�� 7UDQVPLVVLRQ� DQG�&RPPXQLFDWLRQ�� � 7KH�
1,& QHWZRUN� LV� UHDGLO\� DYDLODEOH� WR� VXSSRUW� VXFK� DQ�
LQLWLDWLYH���7KH�QHWZRUN�LV�DYDLODEOH�DW�SUHVHQW�GRZQ�WR�
WKH GLVWULFW�OHYHO���7KH�1,&��KDV� SODQQHG� WR� WDNH� LW��
ZLWKLQ� WKUHH� \HDUV�� GRZQ� WR� DOO� %ORFNV�� DQG��
WKHUHDIWHU��WR�3DQFKD\DWV��

�
�LL��� 7KH� 1,&� KDV� YDVW� H[SHULHQFH� LQ� WKH� ILHOG� RI�

,QIRUPDWLRQ� 7HFKQRORJ\�� � ,W� KDV� DSSRLQWHG�
,QIRUPDWLFV�2IILFHUV�DW� WKH�GLVWULFW� OHYHO� WR�KHOS�XVHUV�
RI WKH�QHWZRUN��

�
�LLL��� ,&7� SHQHWUDWLRQ� LV� HVVHQWLDO� WR� FDSLWDOLVH� RU� WR� KDYH�

WKH SRWHQWLDO� WR� PHHW� VSHFLILF� LQIRUPDWLRQ�
UHTXLUHPHQWV��

�
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�LY��� 9DULRXV�SDFNDJHV�RI�SURJUDPPHV��HJ��*,6��0,6��HWF���
DUH DYDLODEOH� IRU� LPPHGLDWH� DGRSWLRQ�� � 8VH� RI� WKHVH�
IRU� DQDO\WLFDO� SXUSRVHV�GXO\� IDFLOLWDWH� LGHQWLILFDWLRQ�RI�
VWURQJ DQG� ZHDN� SRLQWV� DQG� SURMHFW� WKH� DUHDV� RI�
FRQFHUQV� JUDSKLFDOO\� DQG� WKHUHE\� HQDEOH� GHFLVLRQ�
PDNHUV�WR�LQLWLDWH�QHFHVVDU\�PHDVXUHV��

�
�Y�� ,Q� DVVRFLDWLRQ� ZLWK� WKH� 'HSDUWPHQW� RI� ,QIRUPDWLRQ�

7HFKQRORJ\�� 1,&� LV� LQVWUXPHQWDO� LQ� GHYHORSLQJ� 6WDWH�
:LGH�$UHD�1HWZRUNV� LQ�DOO�6WDWHV�87V�� �7KH�/$1�DQG�
:$1 FRQQHFWLYLWLHV� DW� 6WDWH�� GLVWULFW� DQG�EORFN� OHYHOV�
FDQ EH�XVHIXOO\�DYDLOHG�RI��

�YL��� )RU� VWDWLVWLFDO� DQDO\VLV� DQG� PRGHOLQJ� IRU� WLPH� VHULHV�
DQDO\VLV RI� WKH� GDWD� FRPSLOHG�� 1,&¶V� $QDO\WLFDO�
0RGHOLQJ� 'LYLVLRQ� KDV� DOUHDG\� VXJJHVWHG� WKH�
PHWKRGRORJLHV� DQG� VRIWZDUH� WRROV� DQG� XWLOLWLHV�
UHTXLUHG� IRU� GDWD�ZDUHKRXVLQJ�� GDWD�PLQLQJ� DQG�*,6�
EDVHG��SURMHFWLRQV� IRU� SURSHU� XQGHUVWDQGLQJ� DQG�
DQDO\VLV DQG� LQWHUSUHWDWLRQ� RI� GDWD�� � 7KH� 'LYLVLRQ¶V�
SRWHQWLDO� DQG� H[SHUWLVH� FDQ� EH� XVHG� WR� GHYLVH� DQG�
GHYHORS�WKH�VRIWZDUH�DSSOLFDWLRQV�DV�GHVLUHG��

�
�YLL��� 7KH� 1,&� KDV� KHOSHG� WKH� -XGLFLDU\�� 1RUWK� (DVWHUQ�

6WDWHV� 5XUDO� � 'HYHORSPHQW�+HDOWK�/DERXU� � 6HFWRUV���
0DQGL $GPLQLVWUDWLRQ� �$JULFXOWXUH�� DQG�� &HQVXV�
2SHUDWLRQV�WR�GHYHORS�DQG�PDLQWDLQ�RQ�OLQH�DYDLODELOLW\��

�
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RI LQIRUPDWLRQ���:LWK�WKH�H[SHUWLVH�LW�KDV�GHYHORSHG�LQ�
WKLV UHJDUG�RYHU�WKH�\HDUV��WKH�1,&�FDQ�� UHYROXWLRQLVH�
WUDQVSDUHQF\� RI� RSHUDWLRQV� WKHUHE\� �LQFLGHQWDOO\��
KHOSLQJ�WR�PHHW�FRPSOHWHO\�WKH�57,�UHTXLUHPHQWV��

�
�YLLL��� ,Q� WKH� FRQWH[W� HVSHFLDOO\� RI� WKH� VWULGHV�PDGH�E\� WKH�

µ(GXFDWLRQ�� 3RUWDO¶�� WKHUH� LV� DQ� XUJHQW� QHHG� WR�
PRGHUQLVH�(GXFDWLRQDO�6WDWLVWLFV��

�
7KH IUDPHZRUN�DQG�SRWHQWLDO�RI�WKH�µ(GXFDWLRQ�3RUWDO¶�
VKRXOG� EH� ZLGHO\� SXEOLFLVHG� VR� WKDW� PRUH� DQG� PRUH�
SHRSOH�FDQ�EHJLQ�WR�WDNH�DGYDQWDJH�RI�LWV�IDFLOLWLHV���
�
,Q WKLV� FRQWH[W�� LW� KDV� DOVR� WR� EH� DSSUHFLDWHG� WKDW�
3RUWDOV� FDQ� EH� XVHG� WR� FRQGXFW� SHULRGLF� VXUYH\V� WR�
DVVHVV�WKH�LPSDFW�RI�VFKHPHV�SURMHFWV��
�

�L[��� $GRSWLRQ�RI�PRGHUQ�WHFKQRORJ\�ZLOO�VSHHGLO\�IDFLOLWDWH�
ZHE�EDVHG�DSSOLFDWLRQV����

�
$OO LQVWLWXWLRQV� PXVW� EH� UHTXLUHG� WR� KDYH� ZHEVLWHV�
ZKHUHLQ�WKH\�PXVW�EH�UHTXLUHG�WR�SRVW��DQG�UHJXODUO\�
XSGDWH��DOO�UHOHYDQW�LQIRUPDWLRQ�GDWD����
�

�[�� 7KH� 1,&� KDV� JDLQHG� SDUWLFXODU� H[SHULHQFH� LQ�
RUJDQLVLQJ�RQ�OLQH�DYDLODELOLW\�RI�GDWD�IRU�SXEOLF��

�
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DFFHVV�� � 7KH� $*0$5.� V\VWHP� WKDW� KDV� EHHQ�
HVWDEOLVKHG� WKURXJKRXW� WKH� FRXQWU\� DQG� EHLQJ�
RSHUDWHG� DW� µ0DQGL¶� OHYHO� LV� D� JRRG� H[DPSOH� RI�
EHQHILFLDO�H[SORLWDWLRQ�RI�WKH�SRWHQWLDO�DYDLODEOH���7KH��
.DUQDWDND�SURMHFW�RI�H[SHULPHQWLQJ�ZLWK�VRPH�VRUW�RI�
µPRELOH� SKRQH¶� FRQQHFWLYLW\� ZLWK� VHUYHUV� WR� JHW� GDWD�
RQ SURILWDEOH� UDWHV� LQ� ZKROHVDOH�UHWDLO� PDUNHWV� LV�
DQRWKHU�H[FLWLQJ�GHYHORSPHQW��
�

���� �L��� 7KH� SURSRVDO� WR� FROOHFW� HGXFDWLRQDO� VWDWLVWLFV� LQ� D�
FDPSDLJQ� PRGH�� OLNH� WKH� V\VWHP� DGRSWHG� IRU�
FROOHFWLQJ� ,QFRPH� 7D[� UHWXUQV�� LV� GHVLUDEOH� DQG�
SUDFWLFDEOH�� 7KH� ',6(� SURMHFW� REVHUYHV� µ',6(�
IRUWQLJKW¶� ZKLFK� KDV� EHFRPH� SRSXODU�� � /DXQFKLQJ� D�
FDPSDLJQ� ZLOO� FHUWDLQO\� KHOS� WR� LPSURYH� GDWD�
FROOHFWLRQ��

�
�LL���� :KDWHYHU�V\VWHP�LV�GHYHORSHG�VKRXOG�EH��XQLIRUPDOO\�

DGRSWHG� E\� DOO� FRQFHUQHG�� � 7KHUH� LV� D� OHVVRQ� WR� EH�
OHDUQW� LQ� � � WKLV� UHJDUG� IURP� WKH� ',6(� H[SHULHQFH��
2ULVVD�� IRU� H[DPSOH�� KDV� LQWURGXFHG� GDWD� EDVHV� RI�
WKHLU RZQ� DV� GLVWLQJXLVKHG� � IURP� ZKDW� LV� GHYHORSHG�
IRU� WKH� ',6(� SURMHFW�� � 7R� PHHW� ',6(� UHTXLUHPHQWV��
WKH\ GLYHUW� GDWD� IURP� WKH� RWKHU� EDVHV� GHYHORSHG���
7KLV FDXVHV� PXOWLSOLFLW\� RI� GDWD� EDVHV� DQG� FUHDWHV�
FRQIXVLRQ�
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�

�LLL���� ',6(� KDV� FRPSOHWHO\� HOLPLQDWHG� WLPH� ODJV� DQG� GDWD�
JDSV��

�
',6(� KDV� HQVXUHG� EHWWHU� GLVVHPLQDWLRQ� RI� GDWD�
OHDGLQJ�WR�EHWWHU�XWLOLVDWLRQ�RI�GDWD��

�
�LY���� ,Q� ',6(� ERWK� UDZ� GDWD� DQG� SURFHVVHG� GDWD� DUH�

DYDLODEOH WR�DOO�XVHUV��7KLV�SURPRWHV�WUDQVSDUHQF\�DQG�
HQGRUVHV� IXOOHU� XWLOLVDWLRQ� RI� GDWD� HVSHFLDOO\� E\�
UHVHDUFKHUV��

�
$OWKRXJK� WKH� GDWD� DUH� DYDLODEOH� IRU� UHDG\� XVH�� WKHLU�
UHOLDELOLW\� DQG� TXDOLW\� DUH� VWLOO� EHLQJ� TXHVWLRQHG�� � ,Q�
WKLV FRQQHFWLRQ�� 6WDWH� &RRUGLQDWRUV� KDYH� EHHQ���
DVVLJQHG� WKH� UHVSRQVLELOLW\� RI� HQVXULQJ�
TXDOLW\�UHOLDELOLW\�RI�GDWD��
�

�Y�� 7KH� VRIWZDUH� DGRSWHG� LQ� ',6(� KDV� WKH� IOH[LELOLW\� WR�
DFFRPPRGDWH� VXSSOHPHQWDU\� YDULDEOHV�� � $OO�
6WDWHV�87V� KDYH� EHHQ� IRXQG� WR� XVH� WKH�
VXSSOHPHQWDU\�YDULDEOHV�WR�JHQHUDWH�UHSRUWV��

�
�YL��� 6RPH�6WDWHV�KDYH�LQWURGXFHG�FRPSXWHUV�DW�WKH�EORFN�

OHYHO���7KH�',6(�VRIWZDUH�VXSSRUW�LV�DYDLODEOH�HYHQ�DW�
WKH FOXVWHU� OHYHO�� *LYLQJ� 3&V� RU� /DSWRSV� WR� &5&�
&RRUGLQDWRUV� RQ� H[SHULPHQWDO� EDVLV� PD\�� WKHUHIRUH��
EH�FRQVLGHUHG��

�
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�YLL��� 'DWD�HQWU\�WUDQVPLVVLRQ�VKRXOG�VWDUW�RQO\�DW� WKH�%5&�
OHYHO�� � .DUQDWDND� LQWURGXFHG� ,&5� DW� WKH� EORFN�OHYHO��
HQFRXQWHUHG� SUREOHPV� LQ� RSHUDWLQJ� LW�� DQG��
UHSRUWHGO\�� KDYH� JRQH� EDFN� WR� PDQXDO� RSHUDWLRQV���
:H PXVW�PDNH�D�FDVH�VWXG\�RI�LW�WR�EHQHILW�IURP�WKHLU�
H[SHULHQFH��

�
�YLLL����',6(�KDV�EHHQ�D�ZHOFRPH�OHDS�DKHDG�LQ�FROOHFWLRQ�RI�

(GXFDWLRQDO�� 6WDWLVWLFV�� 2YHU� WKH� \HDUV� LW� KDV� EHHQ�
LPSURYHG�� DQG�� LW� KDV� DOVR� LQWURGXFHG� IOH[LELOLWLHV� WR�
DFFRPPRGDWH� GLIIHULQJ� UHTXLUHPHQWV�� � ,W� LV� QRZ�
DPHQDEOH� IRU� XVH� DW� WKH� 6WDWH�'LVWULFW�%5&�&5&�
OHYHOV��

�
',6(� FDQ� EH� VDLG� WR�KDYH�HPHUJHG�DV� D� WLPH�WHVWHG�
µPRGHO¶�WR�VHUYH�(GXFDWLRQDO�6WDWLVWLFV��
�

�L[��� 2QFH�',6(�H[SDQGV�DQG�VWDELOLVHV�WKHUH�VKRXOG�EH�QR�
QHHG� RI� 1&(57¶V� (GXFDWLRQDO� 6XUYH\V� DQG� 0+5'¶V�
6(6� WKH\�FDQ�ERWK�EH�VDIHO\�GLVFRQWLQXHG��

�
���� �L��� ,Q�WKH�GDWD�FROOHFWLRQ�H[HUFLVH��QRW�MXVW�QXPEHUV��EXW�

TXDOLW\� RI� GDWD� VKRXOG� EH� HPSKDVLVHG�� � ,Q� WKLV�
FRQWH[W� LW� ZLOO� EH� XVHIXO� WR� WKLQN� LQ� WHUPV� RI�
LQFRUSRUDWLQJ�D�V\VWHP�RI�SHQDOWLHV�DQG�UHZDUGV����

�
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3HQDOW\�VKRXOG�EH�LQGLYLGXDO�RULHQWHG�ZKHUHDV�UHZDUG�
VKRXOG�EH�LQVWLWXWLRQ�RULHQWHG��
7KH UHZDUG� QHHG� QRW� EH� PRQHWDU\�� LW� VKRXOG� EH�
VRPHWKLQJ�V\PEROLF�±�VRPH�UHFRJQLWLRQ�RU�FLWDWLRQ��

�LL���� &ROOHFWLRQ�RI�HUURQHRXV�GDWD�VKRXOG�EH�VHYHUHO\�GHDOW�
ZLWK����7KH�� VFKRROV� FRQFHUQHG�VKRXOG�EH�ZDUQHG� LQ�
WKH ILUVW�LQVWDQFH�DQG�SHQDOLVHG�IRU�UHSHWLWLRQ����

���� 7KH�SHUVRQQHO�FROOHFWLQJ�GDWD� WHQG�WR� ORRVH� LQWHUHVW� LQ�WKHLU�
ZRUN� EHFDXVH� RI� QRW� EHLQJ� DEOH� WR� DSSUHFLDWH� WKH�
VLJQLILFDQFH�RI�WKH�GDWD�FROOHFWHG���µ)ORZ�%DFN�RI�GDWD¶�PXVW��
WKHUHIRUH�� EH� HPSKDVLVHG�� � 7KH� GDWD� PXVW� IORZ� EDFN� WR�
VFKRROV�DIWHU�SURFHVVLQJ�VR� WKDW� WKH� WHDFKHUV�ZKR�FROOHFWHG�
WKH GDWD�FDQ�DSSUHFLDWH�WKH�XVHIXOQHVV�RI�WKHLU�ZRUN��

�
���� �L���� ,Q� .DUQDWDND�� 6FKHGXOHV� ZLWK� SUH�SULQWHG� GDWD� RI�

SUHYLRXV� � \HDUV� KDYH� EHHQ� LQWURGXFHG�� 7KLV� FRPSHOV�
KHDGPDVWHUV�WHDFKHUV� WR� SURSHUO\� YHULI\� WKH� GDWD� IRU�
FRQVLVWHQF\�DQG�WKHUHE\�HOLPLQDWH�ZLGH�IOXFWXDWLRQV�RI�
ILJXUHV��

�
�LL��� .DUQDWDND� LV� SURJUHVVLQJ� IDVW� LQ� DGRSWLRQ� RI�

7HFKQRORJ\���ZHE�EDVHG�GDWD�HQWU\�DW�EORFN�OHYHO�KDV�
EHHQ�LQWURGXFHG���� (YHQ�� &5&V��KDYH� FRPH� WR� EH�
SURYLGHG�ZLWK�3&V���%XW��� FDUH� LV� UHTXLUHG� LQ�
DGRSWLQJ� WHFKQRORJ\� IRU� GDWD� FROOHFWLRQ�� 2WKHU�
6WDWHV�87V�PD\�OLNH�WR�EHQHILW�IURP�RXU�H[SHULHQFH�WR�
VWHHU FOHDU�RI�DYRLGDEOH�PLVWDNHV��
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�LLL��� .DUQDWDND�GRHV�QRW�KDYH�DQ\�IXQGLQJ�QRUPV�IRU�GDWD�
FROOHFWLRQ�� � %XW�� LQ� 3ODQQLQJ�� WKH\� KDYH� D� QRUP� WKDW�
��� RI� SURMHFW� IXQGV� FDQ� EH� XVHG� IRU� HYDOXDWLRQ� RI�
SURMHFWV���0D\�EH��WKLV�FDQ�EH�RI�VRPH�KHOS�WR�GHYHORS�
D QRUP��

�
,W ZLOO�DOVR�EH�XVHIXO�LI�VRPH�QRUP�FRXOG�EH�GHYHORSHG�
IRU�IXQGLQJ�WKLV�DFWLYLW\���8QIRUWXQDWHO\��QR�VXFK�QRUP�
LV UHDGLO\� DYDLODEOH�� � (YHQ� WKH� 81(6&2� ,QVWLWXWH� RI�
6WDWLVWLFV� KDV� QRW� EHHQ� DEOH� WR� JLYH� DQ\� JXLGDQFH� LQ�
WKLV UHJDUG�� � 7KH� ,7� VHFWRU� KDV� D� JXLGHOLQH� DERXW�
SURYLGLQJ����RI� WKH�H[SHQGLWXUH�RQ� µ3ODQ¶� � LWHPV� IRU�
GDWD�FROOHFWLRQ�SXUSRVHV�� �6WDWHV�87V�PD\�JLYH�VRPH�
WKRXJKW�WR�WKLV�LWHP�DQG�LQGLFDWH�WKHLU�YLHZV��

�
����� 7KH�*2,�VKRXOG�IRUPXODWH�D�&HQWUDOO\�6SRQVRUHG�6FKHPH�IRU�

IXQGLQJ�GDWD�FROOHFWLRQ�LQ�WKH�6WDWHV�87V��
�
����� $V�FDQ�EH�VHHQ�IURP�WKHVH�� WKH�6WDWHV�E\�DQG� ODUJH�HQGRUVHG�WKH�
&RPPLWWHH¶V� VWDQG� RQ� WKH� µ,VVXHV� �UDLVHG�� IRU� FRQVLGHUDWLRQ¶� LQ� WKH�
5HJLRQDO�0HHWLQJV���6RPH�RI�WKH�PRUH�SHUFHSWLYH�UHSUHVHQWDWLYHV�RI�6WDWH�
JRYWV� KDG�UDLVHG�DGGLWLRQDO�VSHFLILF�LVVXHV�DV�GHWDLOHG�DERYH��

�
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6HFWLRQ�������
5(&200(1'$7,216��

%DVHG�RQ�WKH�5HYLHZ�&RPPLWWHH¶V�GHOLEHUDWLRQV��UHFRPPHQGDWLRQV�
RI WKH� IRXU� 6XE�&RPPLWWHHV�� UHFRPPHQGDWLRQV� RI� WKH� 6WDWHV�87V��
SUHVHQWDWLRQV�PDGH�E\�GLIIHUHQW�SDUWLHV�DQG��WKH�UHYLHZ�RI�HDUOLHU�VWXGLHV�
ILQDO UHFRPPHQGDWLRQV� RI� WKH� 5HYLHZ� &RPPLWWHH� KDYH� EHHQ� FRPSLOHG���
7KHVH�DUH�SUHVHQWHG�EHORZ�LQ�WKUHH�SDUWV��

�

3DUW�������$� � «� *HQHUDO��
3DUW�������%� � «� 6FKRRO�(GXFDWLRQ��$GXOW�(GXFDWLRQ�� DQG��/LWHUDF\��
3DUW�������&� � «� +LJKHU�(GXFDWLRQ��
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�
3$57�±�$��

*(1(5$/�

,�� ,QWURGXFWLRQ�RI�DQ�XQLILHG�V\VWHP��

�� 3UHVHQFH� RI� D� SOXUDOLW\� RI� V\VWHPV� KDV� EHHQ� VHHQ� WR� FDXVH�
FRQIXVLRQ� DQG� GHOD\�� � 7KLV� KDV� EHHQ� VR� EHFDXVH� RI�
GLIIHUHQFHV�LQ�DSSURDFK���

�
'LVFRUGDQW�GHILQLWLRQV�DQG�FRQFHSWV�

�
9DULDWLRQV�LQ�SHULRGLFLWLHV�

�
'LIIHUHQWLDO�FXW�RII�GDWHV�

�
0XOWLSOLFLW\�RI�IRUPDWV�

�
�� ,W� ZLOO�� WKHUHIRUH�� EH� QHFHVVDU\� WR� HOLPLQDWH� WKH�

PXOWLSOLFLW\� RI� FKDQQHOV� DQG� LQWURGXFH� RQH� XQLILHG�
V\VWHP� RI� GDWD� FROOHFWLRQ� �DQQXDOO\� RQ� D� FHQVXV�
EDVLV��� SURFHVVLQJ� DQG�� SXEOLFDWLRQ� E\� LQWHJUDWLQJ� SDUDOOHO�
V\VWHPV�LQWR�D�FRPPRQ�PDWUL[��

�
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���� 7KH�SUREOHP�RI�GLVFRUGDQW�GHILQLWLRQV�DQG�FRQFHSWV�KDV�EHHQ�
VXEVWDQWLDOO\� UHVROYHG�E\� WKH�FRPSLODWLRQ�RI�D�XQLILHG�VHW�RI�
FRQFHSWV� DQG� GHILQLWLRQV�� � 2QFH� LW� LV� GLVFXVVHG�ZLWK� DOO� WKH�
6WDWHV�87V� �DV� UHFRPPHQGHG� HOVHZKHUH��� WKLV� SUREOHP�ZLOO�
EH HOLPLQDWHG�E\�WKH�WRWDO�FRQVHQVXV��

�
���� 7KH�SUREOHP�RI�YDULDWLRQV�LQ�SHULRGLFLW\�ZLOO�EH�RYHUFRPH�LI�D�

XQLILHG� V\VWHP� RI� GDWD� FROOHFWLRQ� �DQQXDOO\� RQ� D� FHQVXV�
EDVLV� LV�LQWURGXFHG��

�
���� 7KH� SUREOHP�RI� GLIIHUHQWLDO� FXW�RII� GDWHV�ZLOO� EH� UHVROYHG� LI�

WKH XQLILHG� V\VWHP� DGRSWV� ��� 6HSWHPEHU� �IRU�
DFDGHPLF�DGPLQLVWUDWLYH� GDWD�� DQG� ��� 0DUFK� �IRU� ILQDQFLDO�
GDWD� DV�WKH�DFFHSWHG�FXW�RII�GDWHV��

�
���� 6LPLODUO\�� WKH� SUREOHP� RI� PXOWLSOLFLW\� RI� IRUPDWV� ZLOO�

DXWRPDWLFDOO\� EH� RYHUFRPH� E\� WKH� LQWURGXFWLRQ� RI� D� XQLILHG�
V\VWHP�� � $QG�� LI� WKH� QHZ� V\VWHP� LV� IXOO\� FRPSXWHULVHG�� DV�
HQYLVDJHG�� WKH� IRUPDWV�ZLOO�SHU� IRUFH�KDYH�WR�XQGHUJR�WRWDO�
WUDQVIRUPDWLRQ� WR� EHFRPH� FRPSXWHU�FRPSDWLEOH�� � $QG�� WKH�
FRPSXWHULVDWLRQ�ZLOO�HQVXUH�HOLPLQDWLRQ�RI�UHGXQGDQFLHV��

�
���� 7KH� VFKRRO� HGXFDWLRQ� VHJPHQW� LV� SODJXHG� PRUH� E\� WKH�

SOXUDOLW\� RI� V\VWHPV�� � 7KH� 6(6� V\VWHP� RSHUDWHG� E\� WKH�
0+5'�� WKH� ',6(� V\VWHP� RSHUDWHG� E\� WKH� 18(3$� �IRU� WKH�
66$��� WKH� $,6(6� FRQGXFWHG� TXLQTXHQQLDOO\� E\� WKH� 1&(57��
VSRUDGLF� H[HUFLVHV� FRQGXFWHG� E\� WKH� &%6(�&2%6(�� DQG��
ORFDOLVHG�µLQLWLDWLYHV¶�E\�6WDWHV�87V��
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7KH KLJKHU�HGXFDWLRQ�VHJPHQW�LV�QR�H[FHSWLRQ��VXEMHFW�DV�LW�
LV� WR� GLIIHUHQW� DSSURDFKHV� E\� WKH� 0+5'�� WKH�
8*&�$,&7(�&RXQFLO�RI�$UFKLWHFWXUH��WKH�$,8��DQG��µLQLWLDWLYHV¶�
RI 6WDWHV�87V��

�
7KLV� SUREOHP� ZLOO� EH� DXWRPDWLFDOO\� UHVROYHG� LQ� WKH� XQLILHG�
DUUDQJHPHQW� LQWHJUDWLQJ� SDUDOOHO� V\VWHPV� LQWR� D� FRPPRQ�
PDWUL[��
�
:LWKLQ�WKH�PDWUL[�HDFK�VXE�V\VWHP�ZLOO�EH�UHTXLUHG�WR�VXEPLW�
ILQDO�FRPSLODWLRQV�WR�LWV�VXSHULRU�V\VWHP�ZLWK�D�1DWLRQDO�)RFDO��
3RLQW� EHLQJ� UHVSRQVLEOH� IRU� VXEPLVVLRQ� RI� WKH� ILQDO�
FRPSLODWLRQ�WR�WKH�0+5'��
�

,,�� 8QLILHG�&RQFHSWV�DQG�'HILQLWLRQV�

�� 7LPH� DQG� DJDLQ� LW� KDV� EHHQ� UHSUHVHQWHG� WKDW� DPELJXLWLHV�
UHODWLQJ� WR� FRQFHSWV� DQG� GHILQLWLRQV� KDYH� EHHQ� D� PDMRU�
GLVFRUGDQW� IDFWRU� LQ� WKLV� H[HUFLVH�� � 8QIRUWXQDWHO\�� WKLV�
SUREOHP�FRQWLQXHV�WR�DIIOLFW�WKH�SURFHVV����

�
%DVHG RQ�VRPH�RI�WKH�HDUOLHU�VWXGLHV��WKH�0+5'�LV�UHSRUWHG�
WR KDYH� D� FRPSLODWLRQ� RI� WKH� WHUPLQRORJLHV� FRQFHUQHG��
OLNHZLVH� WKH� 1DWLRQDO� &RXQFLO� RI� (GXFDWLRQDO� 5HVHDUFK� DQG�
7UDLQLQJ� KDV� EURXJKW� RXW� D� FRPSLODWLRQ� UHOHYDQW� WR� µ6FKRRO�
(GXFDWLRQ¶�� 7KH� 0+5'� KDV� SURGXFHG� DQ� LQWHJUDWHG�
FRPSLODWLRQ� RI� XQLIRUP� FRQFHSWV� DQG� GHILQLWLRQV�
VHSDUDWHO\� IRU� µ6FKRRO� (GXFDWLRQ¶� DQG�
µ+LJKHU�7HUWLDU\�(GXFDWLRQ¶���
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�3OHDVH� VHH�$QQH[HV��$�DQG��%� LQ�9RO�� ,,�� 7KHVH�KDYH�
EHHQ� FLUFXODWHG� WR� DOO� FRQFHUQHG�� $V� VXJJHVWHG� HDUOLHU� LQ�
6HFWLRQ�±���RI�WKLV�5HSRUW�� LW�ZLOO�EH�XVHIXO�LI�WKH�0+5'�
FDQ� RUJDQLVH� D� VSHFLDO� FRQVXOWDWLRQ�ZLWK� 6WDWHV�87V�
LQ�WKLV�UHJDUG�WR�GHYHORS�D�QDWLRQDO�FRQVHQVXV��

�

,,,�� 1DWLRQDO� )RFDO� 3RLQW� ±� &HQWUDO� %XUHDX� RI� (GXFDWLRQDO�
6WDWLVWLFV�

�

�� ,Q� OLQH� ZLWK� RXU� RSLQLRQ� WKDW� LW� LV� QRW� DSSURSULDWH� IRU� D�
0LQLVWU\� WR� EH� GLUHFWO\� LQYROYHG� LQ� GDWD� FROOHFWLRQ��
FRPSLODWLRQ�� DQDO\VHV� DQG�� SXEOLFDWLRQ�� ZH�
UHFRPPHQG� WKLV�ZRUN� WR� EH� HQWUXVWHG� WR� D�1DWLRQDO�
)RFDO�3RLQW�WR�EH�HVWDEOLVKHG�RXWVLGH�WKH�0LQLVWU\��

�
���� 7KH�SRVVLEOH�ORFDWLRQV�IRU�WKLV�RIILFH�KDYH�EHHQ�H[DPLQHG�LQ�

5HFRPPHQGDWLRQ� ±� �� HDUOLHU�� � $V� KDV� EHHQ� VXJJHVWHG�
WKHUHLQ��ZH�DUH�LQ�IDYRXU�RI�FUHDWLQJ�DQ�DWWDFKHG�RIILFH�
IRU� WKLV� ZRUN� ZLWK� WKH� WLWOH� RI� &HQWUDO� %XUHDX� RI�
(GXFDWLRQDO�6WDWLVWLFV��&%(6���

�
���� 3OXV�DQG�PLQXV�� WKH�&RPPLWWHH�ZDV� LQ� IDYRXU�RI�VHWWLQJ�XS�

WKH &%(6�DV�DQ�µDWWDFKHG�RIILFH¶�LQVWHDG�RI�DV�D�µVXERUGLQDWH�
RIILFH¶���6LQFH�WKH�306�'LYLVLRQ�LV�SURSRVHG�WR�EH�PRYHG�RXW�
RI WKH�0+5'�LQWR�WKH�&%(6��WKHUH�ZLOO�EH�QR�XQLW�OHIW�LQ�WKH��

�
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0LQLVWU\� WR�KDQGOH� UHIHUHQFHV� IURP� WKH�&%(6�� � ,I��KRZHYHU��
WKH &%(6�ZHUH�WR�IXQFWLRQ�DV�DQ�DWWDFKHG�RIILFH��WKHQ��WKHUH�
FDQ EH� IUHH�PRYHPHQW� RI� ILOHV� EHWZHHQ� WKH� &%(6� DQG� WKH�
0+5' XQGHU�D�FRPPRQ�ILOH�V\VWHP��

�
���� 7KLV�%XUHDX�ZLOO�EH�FRQVWLWXWHG�HVVHQWLDOO\�E\�WUDQVIHUULQJ�WKH�

6WDWLVWLFV�'LYLVLRQ�RI�WKH�306�%XUHDX�IURP�WKH�0+5'���6LQFH��
LQ�WKH�XQLILHG�V\VWHP��WKH�',6(�V\VWHP�ZLOO�DOVR�EH�PHUJHG���
LW� ZLOO� RQO\� EH� ORJLFDO� WR� SURSRVH� WKDW� WKH�',6(�8QLW� LQ� WKH�
18(3$� VKRXOG� PRYH� LQWR� WKH� &%(6�� � 7KHUH� VKRXOG� EH� QR�
SDUWLFXODU� GLIILFXOW\� LQ� WKLV� KDSSHQLQJ� EHFDXVH�� DV�
UHSUHVHQWHG�E\� WKH�+HDG��*0,6�� LQ�18(3$�� WKLV�8QLW� LV�VWLOO�
RQO\� LQ�D�SURMHFW�PRGH�� �7KH�66$�%XUHDX� LQ� WKH�0+5'�ZLOO�
KDYH WR�GHFLGH�DERXW�WKH�IXWXUH�RI�WKLV�8QLW���,I�LW�LV�QRW�WR�EH�
FRQWLQXHG� XQGHU� WKH� 66$�� WKHQ�� QHZ� SRVWV�ZLOO� KDYH� WR� EH�
FUHDWHG� WR� PDLQWDLQ� WKH� VHW�XS�� � $Q� 2UJDQRJUDP� RI� WKH�
&%(6� DV�HQYLVDJHG�E\�WKH�5HYLHZ�&RPPLWWHH�LV�DWWDFKHG�DV�
$QQH[�±����
�

���� $�ZRUG�RI� FDXWLRQ� LV�� KRZHYHU�� QHFHVVDU\�KHUH� WRR�� �7RWDO�
UHSODFHPHQW� RI� WKH� H[LVWLQJ� V\VWHP�V�� ZLOO� EH�
DGYLVHDEOH� RQO\� DIWHU� WKH� QHZ� XQLILHG� V\VWHP�
VWDELOL]HV� DQG� LV� VHHQ� WR� EH� ZRUNLQJ� DV� HQYLVDJHG��
$Q\ KDVW\� GLVPDQWOLQJ� RI� WKH� H[LVWLQJ� DUUDQJHPHQWV� PD\�
UHVXOW�LQ�DQ�DYRLGDEOH�GDWD�YDFXXP��

�
,Q RWKHU� ZRUGV�� WKH� 1DWLRQDO� )RFDO� 3RLQW� LQ� 18(3$�
PXVW�FRQWLQXH�XQWLO�WKH�&%(6�IXOO\�FRPHV�LQWR�EHLQJ��

�
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�� 7KH�&%(6�ZLOO�UHFHLYH�GDWD�LQIRUPDWLRQ�IURP�
� �� WKH�6WDWHV�IRU�6FKRRO�(GXFDWLRQ�
� �� WKH�8*&�IRU�+LJKHU�(GXFDWLRQ��LQFOXGLQJ�$,&7(�DQG��
� WKH�&RXQFLO�RI�$UFKLWHFWXUH��
� �� WKH�'LUHFWRUDWH�RI�$GXOW�(GXFDWLRQ�IRU�$GXOW�(GXFDWLRQ�
� DQG�/LWHUDF\�
� �� WKH�0LQLVWU\�RI�:RPHQ�DQG�&KLOG�'HYHORSPHQW�IRU�
� (&&(�
� �� WKH�0LQLVWU\�RI�+HDOWK�DQG�)DPLO\�:HOIDUH�IRU�0HGLFDO��
� +HDOWK�(GXFDWLRQ�
� �� WKH�0LQLVWU\�RI�$JULFXOWXUH�IRU�$JULFXOWXUDO�(GXFDWLRQ�
� �� WKH�0LQLVWU\�RI�/DZ�IRU�DQ\�FRXUVHV�RQ�/HJDO�6WXGLHV��
� QRW�FRYHUHG�E\�WKH�8QLYHUVLW\�V\VWHP��
�

��� 7KH� &%(6� ZLOO� EH� WKH� DSH[� SRLQW� RI� WKH� XQLILHG�
HGXFDWLRQDO�VWDWLVWLFV� V\VWHP�� � ,W�ZLOO� EH� UHVSRQVLEOH�
IRU�DGPLQLVWHULQJ�WKH�SURSRVHG�(GXFDWLRQDO��6WDWLVWLFV�
�&ROOHFWLRQ��&RPSLODWLRQ��3URFHVVLQJ�DQG�3XEOLFDWLRQ��
$FW DQG�� IRU� PRQLWRULQJ� VXSSO\� RI� GDWD�LQIRUPDWLRQ�
E\ WKH�YDULRXV�VXE�V\VWHPV�� %DVHG�RQ�VXFK�PRQLWRULQJ��
LW�ZLOO�SURSRVH� IRU� UHZDUGV�RU�SHQDOWLHV�DV�SHU�WKH�VWDWXWRU\�
SURYLVLRQV��

�
��� 7KH�&%(6�ZLOO� LQ� WKH� LQLWLDO� SKDVH�EH� UHVSRQVLEOH� IRU�

LQVWDOODWLRQ�� PDLQWHQDQFH� DQG�� VPRRWK� RSHUDWLRQ� RI�
WKH� V\VWHP� 6XEVHTXHQWO\�� LWV� UROH� ZLOO� EH� UHVWULFWHG� WR�
HQVXULQJ� VPRRWK� RSHUDWLRQ� RI� WKH� V\VWHP� DQG� PRQLWRULQJ�
SHUIRUPDQFH�RI�WKH�VXE�V\VWHPV��

�
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������ 7KH�%XUHDX�ZLOO�EH�HQMRLQHG�ZLWK�WKH�UHVSRQVLELOLW\�RI�
FRPSLOLQJ�DQG�DQDO\VLQJ�WKH�GDWD�WR�SURGXFH�PDUNHUV�
RQ� LQGLFDWRUV� VSHFLILHG� E\� WKH� 0+5'�� � ,Q� FDVHV� RI�
VLJQLILFDQW� GHYLDWLRQV�� LW� ZLOO� EH� UHTXLUHG� WR� LVVXH�
µDOHUWV¶� WR� WKH� 0+5'� DQG�RU� WKH� 6WDWH�V��87�V��
FRQFHUQHG�� �,Q�DGGLWLRQ��WKH�&%(6�PXVW�DOVR�GHYHORS�
QHZ� LQGLFDWRUV� RI� VLJQLILFDQFH� DQG� DQDO\VH� GDWD�
DFFRUGLQJO\��

�
������ 7KH�&%(6�ZLOO�DOVR�EH�UHVSRQVLEOH� IRU�PLQLQJ�ROG�GDWD�WR�

SURGXFH�WLPH�VHULHV�DQDO\VHV��
�
������ 7KH� &%(6� ZLOO� DOVR� EH� H[SHFWHG� WR� WDNH� LQLWLDWLYHV� IRU�

LPSURYHPHQWV� LQ� WKH� V\VWHP� DQG� IRU� LQWURGXFLQJ� QHZ�
LQQRYDWLYH�SUDFWLFHV��

�
������ ,W� ZLOO� DOVR� EH� UHVSRQVLEOH� IRU� LGHQWLI\LQJ� DQG� DGRSWLQJ�

DGYDQFHPHQWV� LQ�KDUGZDUH�DQG�VRIWZDUH�RQ�WKH�WHFKQRORJ\�
IURQW��

�
������ 7KH� &%(6� PXVW� NHHS� WUDFN� RI� GHYHORSPHQWV� LQ� GLIIHUHQW�

6WDWHV�87V�,QVWLWXWLRQV� WR� LGHQWLI\� µEHVW� SUDFWLFHV¶� DQG�
SURPRWH�WKHLU�DGRSWLRQ�HOVHZKHUH��

�
������ 7KH� &%(6� ZLOO� EH� UHVSRQVLEOH� DOVR� IRU� EULQJLQJ� RXW�

SXEOLFDWLRQV�DV�SHU�VFKHGXOH��
�
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�
������ 2QH�RI�LWV�PRUH�LPSRUWDQW�UHVSRQVLELOLWLHV�ZLOO�EH�WR�SODQ�IRU�

DQG� RUJDQLVH� WUDLQLQJ� IDFLOLWLHV� DQG� WUDLQLQJ�
SURJUDPPHV�ERWK�IRU�WKH�6WDWLVWLFDO�DQG�0,6�VWDII� LQ�
WKH�ZKROH�V\VWHP��

�
,9�� /HJLVODWLYH�6XSSRUW�
�

��� (GXFDWLRQDO� VWDWLVWLFV� DUH� FRPSLOHG� SULPDULO\� IRU� WKH� EHQHILW�
RI 6WDWH� *RYWV�� DQG� RWKHU� RUJDQLVDWLRQV� ZKR� RSHUDWH� WKH�
HGXFDWLRQDO� V\VWHP� LQ� WKH� FRXQWU\�� � ,URQLFDOO\�� WKHVH�
EHQHILFLDULHV� GR� QRW� DSSHDU� WR� RZQ� WKLV� H[HUFLVH� DV� WKHLUV�
DQG WKH� HQWLUH� UHVSRQVLELOLW\� IDOOV� RQ� WKH� &HQWUDO� *RYW��
DORQJZLWK�WKH�DWWHQGDQW�EODPH�IRU�DQ\�JDSV�LQ�SHUIRUPDQFH���
%HVLGHV� FRUUHFWLQJ� WKLV� DQRPDO\�� PRUH� IRU� HQVXULQJ� SURSHU�
FROOHFWLRQ�� FROODWLRQ�� FRPSLODWLRQ�� YDOLGDWLRQ�� SULQWLQJ��
SXEOLVKLQJ�� HWF��� LW�ZLOO� EH� QHFHVVDU\� WR� FORVHO\� LQYROYH�ZLWK�
WKLV� H[HUFLVH� DOO� FRQFHUQHG� RIILFHV�� DVVLJQ� VSHFLILF�
UHVSRQVLELOLWLHV�DQG��IL[�GLVDJJUHJDWHG�DFFRXQWDELOLW\��
�

��� ,Q� WKLV� FRQQHFWLRQ�� DQ� LGHD� ZDV� IORDWHG� DERXW� OHJLVODWLYH�
VXSSRUW�IRU�WKH�H[HUFLVH�UHODWLQJ�WR�FRPSLODWLRQ�SXEOLFDWLRQ�RI�
HGXFDWLRQDO�VWDWLVWLFV����

�
��� $OPRVW� DOO� HDUOLHU� 5HSRUWV� RI� &RPPLVVLRQV� DQG� &RPPLWWHHV�

KDYH ODPHQWHG� WKH� VOLS�VKRG� DWWHQWLRQ� JLYHQ� WR� (GXFDWLRQDO��
6WDWLVWLFV� � E\� � GLIIHUHQW� SDUWLFLSDQWV� LQ� WKH� SURFHVV�� � ,Q� WKH�
DEVHQFH� RI� D� OHJLVODWLYH� EDFN� XS� DVVLJQLQJ� VSHFLILF�
GHFHQWUDOLVHG� UHVSRQVLELOLWLHV� ZLWK� HQIRUFHPHQW� RI�
DFFRXQWDELOLW\� � WR� � SURGXFH� � WKH� VWDWLVWLFV�� � WKLV� � PDODG\��
PLJKW��FRQWLQXH��
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������ 6LQFH� µ(GXFDWLRQ¶� IHDWXUHV� LQ�WKH�&RQFXUUHQW�/LVW�RI�VXEMHFWV�
XQGHU�WKH�&RQVWLWXWLRQ�RI�,QGLD��LW�PD\�QRW�EH�GLIILFXOW�IRU�WKH�
*RYW��RI�,QGLD�VR�WR�GR��

�
�������7KH� SHQDO� SURYLVLRQV� RI� WKH� 6WDWXWH�PD\� EH� YHU\� VSDULQJO\�

DSSOLHG�� � %XW�� WKH� YHU\� H[LVWHQFH� RI� VXFK� D� SRWHQWLDO� PD\�
JDOYDQLVH� WKH� V\VWHP�� � 2WKHU� VSHFLILF� VWDWXWHV� UHODWLQJ� WR�
GLIIHUHQW� RUJDQLVDWLRQV� FDQ� EH� VXLWDEO\� DPHQGHG� WR�
LQFRUSRUDWH�VLPLODU�DSSURSULDWH�SURYLVLRQV��

�
������ :KLOH� WKLV� 5HYLHZ� &RPPLWWHH� UHFRPPHQGV� D�

OHJLVODWLRQ�WR�VXSSRUW�WKH�JHQHUDO�H[HUFLVH�UHODWLQJ�WR�
(GXFDWLRQDO�6WDWLVWLFV��ZLWK�UHIHUHQFH�WR�WKH�8*&�$FW�
DQG�WKH�$,&7(�$FW�� LW�SURSRVHV�VSHFLILF�DPHQGPHQWV�
WKHUHWR� IRU� LPSURYLQJ� SHUIRUPDQFH� SDUWLFXODUO\� LQ�
UHVSHFW� RI� WKH� µ+LJKHU� (GXFDWLRQ¶� DQG� µ7HFKQLFDO�
(GXFDWLRQ¶�VHJPHQWV��

�
�������2UJDQLVDWLRQV�OLNH�WKH�8*&�DQG�WKH�$,&7(�FDQ�EH�UHTXLUHG�WR�

H[DPLQH� WKH� IHDVLELOLW\� RI� DPHQGLQJ� WKHLU� VWDWXWHV� WR�
SUHVFULEH� UHVSRQVLELOLWLHV� IRU� GDWD� FROOHFWLRQ�� � 6XFK� VWDWXWHV�
XVXDOO\� KDYH� SURYLVLRQV� OLNH� ³VXFK� RWKHU� IXQFWLRQV� DV� WKH�
FHQWUDO�JRYW��PD\�DVVLJQ´���6XFK�RSHQ�HQGHG�SURYLVLRQV�FDQ�
EH PDGH� XVH� RI� IRU� WKLV� SXUSRVH�� � (YHQ� LI� VXFK� UHVLGXDU\�
SURYLVLRQV�DUH�QRW�DYDLODEOH��DSSURSULDWH�DPHQGPHQWV�FDQ�EH�
LQWURGXFHG�WR�IDFLOLWDWH�HDVLHU�GDWD�FROOHFWLRQ��

�
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�
������ 7KH�5HSRUW�RI�WKH�6XE�&RPPLWWHH�RQ�+LJKHU�(GXFDWLRQ�JLYHV�

WKH LPSUHVVLRQ�WKDW�8*&�$,&7(�DUH�SOHDGLQJ� LQDELOLW\�WR�JHW�
GDWD� 7KLV� ZLOO� EH� LQFRQJUXRXV� EHFDXVH� WKH\� DUH� WKH�
6WDWXWRU\� 5HJXODWRU\� $XWKRULWLHV� LQ� WKH� ILHOG� RI� +LJKHU�
(GXFDWLRQ�� � ,W� VKRXOG� QRW� EH� GLIILFXOW� IRU� WKHP� WR� HQIRUFH�
GDWD� FROOHFWLRQ� E\� PDNLQJ� LW� D� FRQGLWLRQ� RI�
µUHFRJQLWLRQ¶� �RI� 8QLYHUVLWLHV�� DQG� RI� µDIILOLDWLRQ� �RI�
&ROOHJHV�,QVWLWXWLRQV�¶����

�
7KH DLGHG�XQDLGHG� VWDWXV� RI� &ROOHJHV�,QVWLWXWLRQV� QHHG� QRW�
EH D�UHOHYDQW�IDFWRU�LQ�WKLV�FRQWH[W�DW�DOO���7KH�8*&�$FW�DQG�
WKH� $,&7(� $FW� PD\� KDYH� WR� EH� DPHQGHG� WR�
LQFRUSRUDWH�VXFK�D�SURYLVLRQ��
�

������ 7KHUH� ZDV� DQ� RSLQLRQ� WKDW� ZH� VKRXOG� QRW� XQQHFHVVDULO\�
VWUHVV� WKH�QHHG�RI�D� VHSDUDWH� �FHQWUDO�� OHJLVODWLRQ�� LW�ZRXOG�
EH DGYLVDEOH�WR�WDNH�DGYDQWDJH�RI�WKH�µ&ROOHFWLRQ�RI�6WDWLVWLFV�
%LOO¶� E\�PDNLQJ� VXLWDEOH� FKDQJHV� LQ� LW� WR� FRYHU� µHGXFDWLRQDO�
LQVWLWXWLRQV¶��

�
$V SRLQWHG�RXW�LQ�6HFWLRQ�±���RI�WKLV�5HSRUW��WKH�&RPPLWWHH�
KDG GLVFXVVHG�WKLV�LVVXH�DW�OHQJWK�DQG�GHFLGHG��LQ�IDYRXU�RI�D�
VHSDUDWH� OHJLVODWLRQ�� 6RPH� 6WDWHV� DOUHDG\� KDYH�
HQDFWPHQWV� WR� JRYHUQ� 6FKRRO� (GXFDWLRQ� WKDW� FDQ�
VHUYH WKLV� SXUSRVH� DOVR�� � %XW�� IRU� SXUSRVHV� RI�
XQLIRUPLW\�� LW� ZLOO� EH� HVVHQWLDO� WR� KDYH� D� FRPPRQ�
FHQWUDO�OHJLVODWLRQ��

�
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�
������� ,W�ZDV�WKHQ�QRWHG�WKDW�WKH�%LOO� LQ�UHIHUHQFH�ZDV�DQ�DWWHPSW�

E\ WKH�0LQLVWU\�RI�6WDWLVWLFV�DQG�3URJUDPPH�,PSOHPHQWDWLRQ�
WR DPHQG�WKH�H[LVWLQJ�µ&ROOHFWLRQ�RI�6WDWLVWLFV�$FW¶�DQG�PDNH�
LW� PRUH� HIIHFWLYH�� ,W� ZDV� IXUWKHU� QRWHG� WKDW� WKH� 6WDWLVWLFV�
'HSDUWPHQW¶V�H[HUFLVH�UHODWHG�PRUH�WR�FRPPHUFLDO�LWHPV�DQG��
DFFRUGLQJO\� HPSKDVLVHG� FRQILGHQWLDOLW\� RI� LQIRUPDWLRQ�
FROOHFWHG�� � )RU� (GXFDWLRQDO� 6WDWLVWLFV�� WKH� VWUHVV� ZRXOG� EH�
PRUH�RQ�WRWDO� WUDQVSDUHQF\�H[WHQGLQJ�WR�HDV\�DYDLODELOLW\�RI�
RQ�OLQH�SXEOLF�DFFHVV���7KDW�EHLQJ�VR��WKHUH�ZRXOG�EH�D�FODVK�
RI REMHFWLYHV�LQ�WKH�DUUDQJHPHQW�SURSRVHG��
�

������ 'DWD�LQ�WKH�HGXFDWLRQ�VHFWRU�FRXOG�QRW�EH�FRQILGHQWLDO�
DW DOO�� �'DWD�ZRXOG�KDYH�WR�EH�UHJXODUO\�XSGDWHG�DQG�
SXW RQ�:HEVLWH�IRU�SXEOLF�VFUXWLQ\�� �:KHUH� LW�UHODWHG�
WR� UHFRJQLWLRQ�DIILOLDWLRQ� RI� LQVWLWXWLRQV� WKLV� ZRXOG�
KDYH WR�EH�D�PDQGDWRU\�UHTXLUHPHQW���,Q�WKH�DEVHQFH�
RI� VXFK� WUDQVSDUHQF\�� UHFRJQLWLRQ�DIILOLDWLRQ� ZRXOG�
HYHQ� KDYH� WR� EH� ZLWKGUDZQ�� � 6XFK� EHLQJ� WKH� FDVH��
GDWD�FROOHFWLRQ�IRU�WKH�HGXFDWLRQ�VHFWRU�FRXOG�QRW�EH�
HQYLVDJHG�WR�EH�XQGHU�WKH�&ROOHFWLRQ�RI�6WDWLVWLFV�$FW�
ZKLFK�HPSKDVLVHG�FRQILGHQWLDOLW\�RI�LQIRUPDWLRQ��

�
9� $GRSWLRQ�RI�7HFKQRORJ\��
�

��� %HDULQJ� LQ� PLQG� WKH� WUHPHQGRXV� VWULGHV� PDGH� LQ�
,QIRUPDWLRQ�&RPPXQLFDWLRQ� 7HFKQRORJ\�� LW� ZLOO� EH�
HVVHQWLDO� WR� WKLQN�VHULRXVO\� LQ� WHUPV�RI�DGRSWLQJ� WKH�
DYDLODEOH�WHFKQRORJ\�WR�PRGHUQLVH�WKH�V\VWHP�RI�GDWD�
FROOHFWLRQ�� FRPSLODWLRQ�� WUDQVPLVVLRQ�� VWRUDJH��
PLQLQJ��DQDO\VLV�DQG��RQ�OLQH�SUHVHQWDWLRQ��
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�
��� 7R�HQDEOH�D�SURSHU�DSSUHFLDWLRQ�RI�WKH�LQHYLWDELOLW\��DQG�QRW�

MXVW� WKH� GHVLUDELOLW\�� RI� WKLV� SURSRVLWLRQ�� LW� ZLOO� EH� XVHIXO� WR�
UHFRJQLVH�WKH�IROORZLQJ�DGYDQWDJHV�LQYROYHG��

�
WLPHOLQHVV�RI�WKH�RSHUDWLRQV��

� TXDOLW\�RI�WKH�VWDWLVWLFV�SURGXFHG��
� SURSHU�YDOLGDWLRQ�RI�WKH�GDWD�FROOHFWHG��
� HOLPLQDWLRQ�RI�UHGXQGDQFLHV��
� DFFRXQWDELOLW\�RI�GDWD�VXSSOLHUV�DQG�FROOHFWRUV��
� ZDUHKRXVLQJ�RI�UDZ�GDWD��
� YDULHJDWHG�DQDO\VHV��
� RQ�OLQH�DFFHVV�WR�DOO��
�

,Q�WKH�5HJLRQDO�0HHWLQJV��WKH�6WDWHV�87V�KDYH�DOVR�EHHQ�RI�
WKH RSLQLRQ�WKDW�DGRSWLRQ�RI�PRGHUQ�WHFKQRORJ\�ZLOO�EH�
XVHIXO�� LW� ZLOO� VSHHG� XS� WKH� H[HUFLVH�� � ,W� ZLOO� DOVR�
HOLPLQDWH� WKH� HUURUV� FDXVHG� E\� WKH� GUXGJHU\� RI�
PDQXDO�RSHUDWLRQV�DQG�LPSURYH�WKH�TXDOLW\��
�

��� ,W� ZLOO� EH� VLPSOHU� WR� DFKLHYH� WKLV� LQ� WKH� +LJKHU�7HFKQLFDO�
(GXFDWLRQ�VHJPHQWV����

�
,W�ZLOO�EH�UHDVRQDEOH�WR�DVVXPH�WKDW�HYHU\�&ROOHJH�,QVWLWXWLRQ�
RI 7HFKQRORJ\� LQ� WKH� FRXQWU\� LV� HTXLSSHG� ZLWK� FRPSXWHUV�
DQG� LQWHUQHW� FRQQHFWLYLW\�� 7KHUH FDQQRW� EH� D�
&ROOHJH�,QVWLWXWLRQ� RI� 7HFKQRORJ\� WRGD\� ZLWKRXW�
FRPSXWHUV� DQG� LQWHUQHW� FRQQHFWLYLW\�� � 7KH�
8*&�$,&7(�PXVW� HQVXUH� LW�� � $OO� GDWD� FROOHFWLRQ� FDQ��
WKHUHIRUH��EH�RQ�OLQH��

�
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�

��� %HFDXVH�RI�LWV�PDVVLYH�VFDOH��WKH�� 6FKRRO� (GXFDWLRQ�
VHJPHQW�PD\�WDNH�WLPH�WR�LQWURGXFH�WKH�FKDQJHV��EXW�
EHDULQJ� LQ� PLQG� WKH� WUHPHQGRXV� DGYDQWDJHV�
LQYROYHG�� WKH� SURFHVV�PXVW� VWDUW�ZLWKRXW� DQ\� GHOD\�
7KH 6FKRRO� (GXFDWLRQ� VHJPHQW� KDV� DOUHDG\� DFKLHYHG� WKLV�
VXEVWDQWLDOO\� E\� LQWURGXFLQJ� WKH� ',6(� DW� WKH� (OHPHQWDU\�
VWDJH���,W�ZLOO�RQO\�� EH� QHFHVVDU\� IRU� WKH� 6FKRRO� (GXFDWLRQ�
VHJPHQW� WR� H[SDQG� WKH�',6(� E\� H[WHQGLQJ� LW� WR� 6HFRQGDU\�
DQG 6HQLRU� 6HFRQGDU\� VWDJHV� DQG� �IXUWKHU�� VWUHDPOLQH� WKH�
V\VWHP�E\�DGGUHVVLQJ�REVHUYHG�ZHDNQHVVHV��

�
������ &RPSOHWH� UHSODFHPHQW� RI� WKH� H[LVWLQJ�PDQXDO� V\VWHP� E\� D�

FRPSXWHULVHG� V\VWHP� ZLOO� EH� GLIILFXOW� WR� DFKLHYH�� � 7KH
PDQXDO� V\VWHP� FDQ� QRW� EH� WRWDOO\� HOLPLQDWHG�
SDUWLFXODUO\� DW� WKH� VFKRRO� OHYHO�� � 'DWD� HQWU\� LQWR�
FRPSXWHUV�E\�WHDFKHUV�DW�WKH�VFKRRO�OHYHO�PD\�FDXVH�
FRPSOLFDWLRQV��

�
������ ,Q� WKH� FRQWH[W� RI� WRWDO� PRGHUQLVDWLRQ�� WKH� SRVVLELOLW\� RI�

DGRSWLQJ�KDQG�KHOG�GHYLFHV�OLNH�6LPSXWHUV�ZDV�FRQVLGHUHG���
�
� 7KH�SURSRVDO� WR� LQWURGXFH�6LPSXWHUV�ZLOO� QHHG�

WR��EH�FDUHIXOO\�H[DPLQHG���%HFDXVH�RI�LWV�VPDOO�
VL]H�� KDUG� ZDUH� OLPLWDWLRQV� DQG�� GLIILFXOWLHV� RI�
KDQGOLQJ� LQ� ILHOG�FRQGLWLRQV�� WKH�6LPSXWHU�PD\�
QRW� EH� DEOH� WR� HOLPLQDWH� PDQXDO� ZRUN� DW� WKH�
VFKRRO�OHYHO��

�
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�

� ,W� LV� DOVR� QHFHVVDU\� WR� UHFRJQLVH� SUREOHPV� RI�
UHFKDUJLQJ�� OLPLWDWLRQV� RI� FDSDFLW\� LQ� UHVSHFW� RI�
YDULDEOHV��FRQVWUDLQWV�RI�PHPRU\�VL]H��UHTXLUHPHQW�RI��
�H[SHQVLYH��LQWHUPHGLDWH�GDWD�VWRUDJH�IDFLOLWLHV�DW�WKH�
FOXVWHU OHYHO��QHHG�WR� WUDQVODWH�VRIWZDUH� LQWR�UHJLRQDO�
ODQJXDJHV� DQG�� DVVHVVPHQW� RI� WKH� WRWDO� FRVW�
LPSOLFDWLRQV�RI�DOO�WKLV�ZLOO�KDYH�WR�EH�DGGUHVVHG��
�

� %HFDXVH�RI�ODFN�RI�IOH[LELOLW\�LQ�XVH�RI�6LPSXWHUV��LW�ZLOO�
EH� GLIILFXOW� WR� JHW� GDWD�HQWU\� LQ� UHJLRQDO� ODQJXDJHV�
DQG LQ� DOSKD�QXPHULF� DQG� ORQJ�GDWD�FDSWXULQJ�
IRUPDWV�� � 6LPSXWHUV� KDYH� OLPLWHG� FDSDFLW\� RI� ��� 0%�
DQG GDWD� VWRUDJH� LQ� WKHP� LV� WHPSRUDU\�� WKH� GDWD�
VWRUHG ZLOO� EH� ORVW� DV� VRRQ� WKH� 6LPSXWHU� ZDV�
GLVFKDUJHG�� � ,Q� RWKHU� ZRUGV�� LW� ZLOO� EH� QHFHVVDU\� WR�
WUDQVIHU WKH�GDWD�EHIRUH�WKH�6LPSXWHU�ZDV�GLVFKDUJHG��

�
� ,W�ZLOO� DOVR�EH�RI� FUXFLDO� FRQFHUQ� WR�NQRZ�KRZ�PDQ\�

6LPSXWHUV� ZLOO� EH� DYDLODEOH�� ZKDW� LV� WKH� LQVWDOOHG�
FDSDFLW\�IRU�WKHLU�PDQXIDFWXUH��KRZ�PXFK�RI�GDWD�FDQ�
EH�FDSWXUHG�LQ�D�6LPSXWHU�DW�RQH�JR��HWF��

�
� ,Q� WKLV� EDFNGURS�� LW�ZLOO� EH� QHFHVVDU\� WR� VXEMHFW�

WKH� 6LPSXWHU� WR� µ)LHOG� 7ULDOV¶� DQG� RUJDQLVH��
µ3LORW� 3URMHFWV¶� EHIRUH� FOHDULQJ� LW� IRU� ZLGHU�
DGRSWLRQ��
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�

�������� ,QVWHDG��RI��DGRSWLQJ�WKH�6LPSXWHUV���LW��ZLOO��WKHUHIRUH���EH�
PRUH�DSSURSULDWH�WR�WKLQN�LQ�WHUPV�RI�SURYLGLQJ�D�3&�
DW WKH�&5&�OHYHO�RU��SUHIHUDEO\��HYHQ��D�/DSWRS�DW�WKH�
&5& OHYHO�� � $OO� WKH� VRIWZDUH� SUREOHPV�� VWRUDJH�
SUREOHPV� DQG�� ODQJXDJH� SUREOHPV� ZLOO� DW� RQFH� EH�
VROYHG�LI�WKLV�FDQ�EH�GRQH��

�
���������,Q�RWKHU�ZRUGV��ZKLOH�µGDWD�FROOHFWLRQ¶�FDQ�EH�GRQH�PDQXDOO\�

DW WKH� VFKRRO� OHYHO�� µGDWD� FRQVROLGDWLRQ¶� FDQ�EH�GRQH�DW� WKH�
&5& OHYHO�� � ,Q� WKH� ',6(�� DW� SUHVHQW�� WKLV� LV� EHLQJ� GRQH�
PDQXDOO\�� WUDQVIHU� RI� GDWD� WR� FRPSXWHUV� WDNHV�SODFH� DW� WKH�
%5&��DQG��GDWD�WUDQVPLVVLRQ�VWDUWV�DW�WKH�'LVWULFW�OHYHO��

�
����������,Q WKH�EDFNGURS�RI�RXU�SURSRVDO�WR�JLYH�DSSURSULDWH���

KDUGZDUH�WR�WKH�&5&V��GDWD�FRQVROLGDWLRQ�DW�WKH�&5&�
FDQ�LWVHOI�EH�FRPSXWHULVHG��

�
���������� $QG�� GDWD� WUDQVPLVVLRQ� FDQ� EH� EURXJKW� GRZQ� IURP�

WKH�'LVWULFW�WR�WKH�%ORFN�OHYHO��
�
�������� 7KH�5HYLHZ�&RPPLWWHH�PDNHV�WKLV�UHFRPPHQGDWLRQ�ZLWK�WKH�

NQRZOHGJH� WKDW� WKH� 1,&� QHWZRUN� LV� DYDLODEOH� HYHU\ZKHUH�
GRZQ WR�WKH�'LVWULFW�OHYHO��VRPH�6WDWHV�KDYH�DOUHDG\�WDNHQ�LW�
�IXUWKHU��GRZQ�WR�WKH�%ORFN�OHYHO��DQG��WKH�1,&�DGYLVHV�WKDW�
LQ� WKH� QH[W� ���� \HDUV� LWV� QHWZRUN� ZLOO� EH� H[WHQGHG� WR� WKH�
%ORFN�OHYHO�HYHU\ZKHUH���� �

�
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�
������ :LWK� UHIHUHQFH� WR� PDQ\� 6WDWHV� KDYLQJ� WKHLU� RZQ� QHWZRUNV�

DOVR�� D�PHQWLRQ� KDV� EHHQ�PDGH� HOVHZKHUH� DERXW� SURYLGLQJ�
IRU�LQWHU�FRQQHFWLYLW\�EHWZHHQ�WKH�1,&�QHWZRUN�DQG�WKHLUV����

�
7KLV� FDQ�KDSSHQ�DW� WKH�GLVWULFW� OHYHO�EHFDXVH� WKDW� LV�ZKHUH�
WKH ILUVW� SURYLVLRQ� IRU� ELIXUFDWLRQ� RI� GDWD� WUDQVPLVVLRQ� LV�
HQYLVDJHG�� � ,W� KDV� DOVR� WR� EH� UHFRJQLVHG�KHUH� WKDW�� DV�ZDV�
LQGLFDWHG� LQ� WKH� 5HJLRQDO� 0HHWLQJV�� WKH� 1,&� KDV� DSSRLQWHG�
,QIRUPDWLFV�2IILFHUV�DW�WKH�GLVWULFW� OHYHO�WR�KHOS�XVHUV�RI�WKH�
QHWZRUN��
�

������ 6LQFH� VWDWXWRU\� SUHVFULSWLRQ� RI� DFFRXQWDELOLW\� DW� GLIIHUHQW�
OHYHOV� KDV� EHHQ� SURSRVHG�� LW� ZLOO� EH� QHFHVVDU\� IRU� GDWD� WR�
IRUPDOO\� IORZ� WKURXJK� WKH� 6WDWH� *RYW�� � %XW�� WR� PHHW�
LQWHULP�HPHUJHQW� UHTXLUHPHQWV�� GDWD� FDQ� �LQIRUPDOO\�� DOVR�
IORZ� GLUHFWO\� IURP� WKH� 'LVWULFW� WR� WKH� &HQWUDO� *RYW�� � 7KLV�
ELIXUFDWLRQ� ZLOO� EH� UHOHYDQW� RQO\� IRU� WKH� µLQWHUQDWLRQDO� FRUH¶�
DQG µQDWLRQDO�FRUH¶�RI�GDWD��

�
������ 7KH� 1,&� KDV� DEXQGDQW� ZDUHKRXVLQJ� �L�H�� VWRUDJH��

IDFLOLWLHV� $V�HDUOLHU�VWDWHG��LQ�6HFWLRQ�±�����WKH�1,&¶V�GDWD�
ZDUHKRXVLQJ� IDFLOLW\� RIIHUV� FRPPRQ� PXOWL�V\VWHP� FRYHUDJH�
WR D� PXOWL�VHJPHQWDO� FRPSLODWLRQ� RI� GDWD� SHUWDLQLQJ� WR� WKH�
(GXFDWLRQ�6HFWRU�DV�D�ZKROH�� �7KLV�IDFLOLW\�PXVW�EH�IXOO\�
XWLOLVHG��

�
������ 'DWD� :DUHKRXVLQJ� LV� LPSRUWDQW�� �$WWHQWLRQ� VKDOO� QRW� EH�

FRQILQHG� WR� DQQXDO� GDWD� FROOHFWLRQ�� µSDVW� GDWD¶�
DYDLODEOH�LQ�WKH�:DUHKRXVH�PXVW�EH�UHWULHYHG�DQG�SXW�
WR�EHWWHU�XVH����
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�

7KLV� ZLOO� IDFLOLWDWH� WKH� NLQG� RI� DWWHQWLRQ� WR� µWLPH� VHULHV¶�
DQDO\VHV� HQYLVDJHG� E\� WKH� 6XE�&RPPLWWHH� RI� WKH� $GYLVRU\�
&RPPLWWHH�RQ�(GXFDWLRQDO�6WDWLVWLFV��
�

��� 6HFRQGDU\�DQG�6HQLRU�6HFRQGDU\�6FKRROV�PD\�KDYH�WR�
EH GLIIHUHQWO\� FRQVLGHUHG�� � 0DQ\� RI� WKHP� �LI� QRW� PRVW� RI�
WKHP�� KDYH� FRPSXWHUV�� � 6RPH�RI� WKHP�KDYH�HYHQ� LQWHUQHW�
FRQQHFWLYLW\���,Q�WKHLU�FDVH��WKHUHIRUH��µGDWD�FROOHFWLRQ¶�FDQ�
EH FRPSXWHULVHG� DW� WKH� VFKRRO� OHYHO� LWVHOI�� � µ'DWD�
&RPSLODWLRQ¶� FDQ� WDNH� SODFH� DW� WKH� %ORFN� OHYHO�� � 7KH�
VFKRROV�WKDW�KDYH�LQWHUQHW�FRQQHFWLYLW\�FDQ�µWUDQVPLW¶�
GDWD�GLUHFWO\�WR�WKH�'LVWULFW�OHYHO��
�

������ $GRSWLRQ� RI� PRGHUQ� WHFKQRORJ\�� DV� UHFRJQLVHG� E\� WKH�
6WDWHV�87V� LQ� WKH� 5HJLRQDO�0HHWLQJV�� LV� ERWK� GHVLUDEOH� DQG�
SUDFWLFDEOH���7KH�6WDWHV�87V�KDYH�IRXQG�PDQ\�DGYDQWDJHV�LQ��
DGRSWLQJ� PRGHUQ� WHFKQRORJ\� IRU� FROOHFWLRQ� DQG� FRPSLODWLRQ�
RI HGXFDWLRQDO�VWDWLVWLFV���7KHLU�REVHUYDWLRQV�DUH�VR�FOHDU�DQG�
FRQFLVH� WKDW� WKH� 5HYLHZ� &RPPLWWHH� KDV� FKRVHQ� WR� UHSHDW�
WKHP LQ�WRWR�KHUHXQGHU�DV�LWV�UHFRPPHQGDWLRQV��
�
�L��� 7KH�VRIWZDUH�DGRSWHG�PXVW��

�
� LQFRUSRUDWH�SURYLVLRQV�IRU�H[WHQVLYH�YDOLGDWLRQ��
� SURMHFW�WKH�µLQGLFDWRUV¶�UHOHYDQW�IRU�DQDO\VLV�DQG�

SODQQLQJ��DQG��
� WKURZ� XS� µGDWD� DOHUWV¶� WR� IDFLOLWDWH� LPPHGLDWH�

FRUUHFWLYH�DWWHQWLRQ�DFWLRQ��
�
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�

�LL��� $GRSWLRQ� RI� PRGHUQ� WHFKQRORJ\� LV� GHVLUDEOH� DQG�
SUDFWLFDEOH�� �',6(� KDV� GHPRQVWUDWHG� WKH� XWLOLW\�
RI� DGRSWLQJ� WHFKQRORJ\� ,W� LV� LPSRUWDQW� WR�
UHFRJQLVH� WKDW� µVDWHOOLWH�QHWZRUN¶�KDV�FRPH� WR�EH�WKH�
EDFNERQH� RI� ,QIRUPDWLRQ� 7UDQVPLVVLRQ� DQG�
&RPPXQLFDWLRQ�� � 7KH 1,&� QHWZRUN� LV� UHDGLO\�
DYDLODEOH� WR� VXSSRUW� VXFK� DQ� LQLWLDWLYH�� � 7KH�
QHWZRUN� LV� DYDLODEOH� DW� SUHVHQW� GRZQ� WR� WKH�
GLVWULFW�OHYHO���7KH�1,&�� KDV� SODQQHG� WR� WDNH� LW��
ZLWKLQ� WKUHH� \HDUV�� GRZQ� WR� DOO� %ORFNV�� DQG��
WKHUHDIWHU��WR�3DQFKD\DWV��
�

�LLL��� 7KH� 1,&� KDV� YDVW� H[SHULHQFH� LQ� WKH� ILHOG� RI�
,QIRUPDWLRQ� 7HFKQRORJ\�� � ,W� KDV� DSSRLQWHG�
,QIRUPDWLFV�2IILFHUV�DW� WKH�GLVWULFW� OHYHO� WR�KHOS�XVHUV�
RI WKH�QHWZRUN��

�
�LY��� ,&7� SHQHWUDWLRQ� LV� HVVHQWLDO� WR� FDSLWDOLVH� RU� WR� KDYH�

WKH SRWHQWLDO� WR� PHHW� VSHFLILF� LQIRUPDWLRQ�
UHTXLUHPHQWV��

�
�Y�� 9DULRXV� SDFNDJHV� RI� SURJUDPPHV� �HJ�� *,6��

0,6�� HWF��� DUH� DYDLODEOH� IRU� LPPHGLDWH�
DGRSWLRQ�� �8VH�RI�WKHVH�IRU�DQDO\WLFDO�SXUSRVHV�
GXO\�IDFLOLWDWH�LGHQWLILFDWLRQ�RI�VWURQJ�DQG�ZHDN�
SRLQWV�DQG�SURMHFW� WKH�DUHDV�RI�FRQFHUQV�JUDSKLFDOO\�
DQG WKHUHE\� HQDEOH� GHFLVLRQ� PDNHUV� WR� LQLWLDWH�
QHFHVVDU\�PHDVXUHV��

�
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�YL��� ,Q� DVVRFLDWLRQ� ZLWK� WKH� 'HSDUWPHQW� RI� ,QIRUPDWLRQ�
7HFKQRORJ\�� 1,&� LV� LQVWUXPHQWDO� LQ� GHYHORSLQJ� 6WDWH�
:LGH�$UHD�1HWZRUNV�LQ�DOO�6WDWHV�87V���7KH /$1�DQG�
:$1�FRQQHFWLYLWLHV�DW�6WDWH��GLVWULFW�DQG�EORFN�
OHYHOV�FDQ�EH�XVHIXOO\�DYDLOHG�RI��

�YLL��� )RU� VWDWLVWLFDO� DQDO\VLV� DQG� PRGHOLQJ� IRU� WLPH� VHULHV�
DQDO\VLV RI� WKH� GDWD� FRPSLOHG�� 1,&¶V� $QDO\WLFDO�
0RGHOLQJ� 'LYLVLRQ� KDV� DOUHDG\� VXJJHVWHG� WKH�
PHWKRGRORJLHV� DQG� VRIWZDUH� WRROV� DQG� XWLOLWLHV�
UHTXLUHG� IRU� GDWD�ZDUHKRXVLQJ�� GDWD�PLQLQJ� DQG�*,6�
EDVHG��SURMHFWLRQV� IRU� SURSHU� XQGHUVWDQGLQJ� DQG�
DQDO\VLV DQG��LQWHUSUHWDWLRQ� RI� GDWD�� 7KH� 'LYLVLRQ¶V�
SRWHQWLDO� DQG� H[SHUWLVH� FDQ� EH� XVHG� WR� GHYLVH�
DQG� GHYHORS� WKH� VRIWZDUH� DSSOLFDWLRQV� DV�
GHVLUHG��

�YLLL��� 7KH� 1,&� KDV� KHOSHG� WKH� -XGLFLDU\�� 1RUWK� (DVWHUQ�
6WDWHV� 5XUDO��'HYHORSPHQW�+HDOWK�/DERXU� 6HFWRUV��
0DQGL $GPLQLVWUDWLRQ� �$JULFXOWXUH�� DQG�� &HQVXV�
2SHUDWLRQV�WR�GHYHORS�DQG�PDLQWDLQ�RQ�OLQH�DYDLODELOLW\�
RI LQIRUPDWLRQ��:LWK�WKH�H[SHUWLVH�LW�KDV��GHYHORSHG� LQ�
WKLV UHJDUG�RYHU�WKH�\HDUV��WKH�1,&�FDQ�� UHYROXWLRQLVH�
WUDQVSDUHQF\� RI� RSHUDWLRQV� WKHUHE\� �LQFLGHQWDOO\��
KHOSLQJ�WR�PHHW�FRPSOHWHO\�WKH�57,�UHTXLUHPHQWV��

�
�L[��� ,Q� WKH� FRQWH[W� HVSHFLDOO\� RI� WKH� VWULGHV�PDGH�E\� WKH�

µ(GXFDWLRQ�� 3RUWDO¶�� WKHUH� LV� DQ� XUJHQW� QHHG� WR�
PRGHUQLVH�(GXFDWLRQDO�6WDWLVWLFV��
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7KH IUDPHZRUN�DQG�SRWHQWLDO�RI�WKH�µ(GXFDWLRQ�3RUWDO¶�
VKRXOG� EH� ZLGHO\� SXEOLFLVHG� VR� WKDW� PRUH� DQG� PRUH�
SHRSOH�FDQ�EHJLQ�WR�WDNH�DGYDQWDJH�RI�LWV�IDFLOLWLHV���
�
:KLOH� WKH� VLJQLILFDQFH� DQG� XWLOLW\� RI� WKH�
(GXFDWLRQ� 3RUWDO� �µ6DNVKDW¶�� FDQ� QRW� EH�
LJQRUHG�� LW� PXVW� EH� UHFRJQLVHG� WKDW� ZH� ZLOO�
UHTXLUH� D� VHSDUDWH� 3RUWDO� H[FOXVLYHO\� IRU�
HGXFDWLRQDO�VWDWLVWLFV� 7KHUH�FDQ�DOZD\V�EH�XVHIXO�
LQWHUIDFH�ZLWK�WKH�(GXFDWLRQ�3RUWDO��
,Q WKLV� FRQWH[W�� LW� KDV� DOVR� WR� EH� DSSUHFLDWHG� WKDW�
3RUWDOV�FDQ�EH�XVHG�WR�FRQGXFW�SHULRGLF�VXUYH\V�
WR�DVVHVV�WKH�LPSDFW�RI�VFKHPHV�SURMHFWV��
�

�[�� $GRSWLRQ�RI�PRGHUQ�WHFKQRORJ\�ZLOO�VSHHGLO\�IDFLOLWDWH�
ZHE�EDVHG�DSSOLFDWLRQV����
$OO LQVWLWXWLRQV� PXVW� EH� UHTXLUHG� WR� KDYH�
ZHEVLWHV� ZKHUHLQ� WKH\� PXVW� EH� UHTXLUHG� WR�
SRVW� �DQG� UHJXODUO\� XSGDWH�� DOO� UHOHYDQW�
LQIRUPDWLRQ�GDWD����
�

�[L��� 7KH� 1,&� KDV� JDLQHG� SDUWLFXODU� H[SHULHQFH� LQ�
RUJDQLVLQJ� RQ�OLQH� DYDLODELOLW\� RI� GDWD� IRU� SXEOLF�
DFFHVV�� 7KH� $*0$5.� V\VWHP� WKDW� KDV� EHHQ�
HVWDEOLVKHG� WKURXJKRXW� WKH� FRXQWU\� DQG� EHLQJ�
RSHUDWHG� DW� µ0DQGL¶� OHYHO� LV� D� JRRG� H[DPSOH� RI�
EHQHILFLDO�H[SORLWDWLRQ�RI�WKH�SRWHQWLDO�DYDLODEOH���7KH�
.DUQDWDND�SURMHFW�RI�H[SHULPHQWLQJ�ZLWK�VRPH�VRUW�RI�
µPRELOH�SKRQH¶�FRQQHFWLYLW\�ZLWK�VHUYHUV�WR�JHW�GDWD��
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RQ SURILWDEOH� UDWHV� LQ� ZKROHVDOH�UHWDLO� PDUNHWV� LV�
DQRWKHU�H[FLWLQJ�GHYHORSPHQW��

�
�[LL��� 7KH� SURSRVDO� WR� FROOHFW� HGXFDWLRQDO� VWDWLVWLFV� LQ� D�

FDPSDLJQ� PRGH�� OLNH� WKH� V\VWHP� DGRSWHG� IRU�
FROOHFWLQJ� ,QFRPH� 7D[� UHWXUQV�� LV� GHVLUDEOH� DQG�
SUDFWLFDEOH�� 7KH� ',6(� SURMHFW� REVHUYHV� µ',6(�
IRUWQLJKW¶�ZKLFK�KDV�EHFRPH�SRSXODU���� �
�
/DXQFKLQJ� D� FDPSDLJQ�ZLOO� FHUWDLQO\� KHOS� WR� LPSURYH�
GDWD�FROOHFWLRQ��
�

�[LLL����:KDWHYHU�V\VWHP�LV�GHYHORSHG�VKRXOG�EH���XQLIRUPDOO\�
DGRSWHG� E\� DOO� FRQFHUQHG�� � 7KHUH� LV� D� OHVVRQ� WR� EH�
OHDUQW�LQ�WKLV�UHJDUG�IURP�WKH�',6(�H[SHULHQFH��2ULVVD��
IRU�H[DPSOH��KDV� LQWURGXFHG�GDWD�EDVHV�RI� WKHLU�RZQ�
DV GLVWLQJXLVKHG�IURP�ZKDW�LV�GHYHORSHG�IRU�WKH�',6(�
SURMHFW��7R�PHHW�',6(�UHTXLUHPHQWV��WKH\�GLYHUW�GDWD�
IURP� WKH� RWKHU� EDVHV� GHYHORSHG�� � 7KLV� FDXVHV�
PXOWLSOLFLW\�RI�GDWD�EDVHV�DQG�FUHDWHV�FRQIXVLRQ��

�
�������,Q� WKH� IRUHJRLQJ� SDVVDJHV� ZH� KDYH� DFFODLPHG� VHYHUDO�

DWWDLQPHQWV�RI�WKH�1,&�LQ�WKLV�ILHOG���7KDW�EHLQJ�VR��LW�ZLOO�EH�
D QDWXUDO�FRUROODU\�WR�UHFRJQLVH�WKHP�DV�WKH�ILWWHVW�DJHQF\�
WR� KHOS� LQ� LPSOHPHQWLQJ� WKH� QHZ� V\VWHP�
UHFRPPHQGHG�E\�XV�� %XW��ZH�PXVW�FODULI\�WKDW�WKH�EDVLF�
FRQVLGHUDWLRQV� SURPSWLQJ� XV� WR� SURSRVH� WKH� 1,&� DV� WKH�
WRUFK�EHDUHU�ZHUH�WKHVH��

�
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�L��� 7KH\� DUH� WKH� RQO\� VXFK� DJHQF\� LQ� WKH� JRYHUQPHQWDO�
V\VWHP��

�LL��� 7KH\� KDYH� WKH� ODUJHVW� DQG� ZHOO� HVWDEOLVKHG� ,7�
QHWZRUN��

�LLL��� ,Q�DQ\�FDVH�� WKH�*RYW��RI� ,QGLD�KDV�UHFRJQLVHG�WKHP�
DV WKH�7HFKQLFDO�$GYLVHU�LQ�,7�IRU�DOO�WKH�0LQLVWULHV��

�
�������:H�DUH�QHYHUWKHOHVV�DZDUH�RI�WKH�SRVLWLRQ�WKDW�WKH�1,&�KDV�

WDNHQ RQ�PDQ\�SURMHFWV�DQG�IXOO\�FRPPLWWHG�LWV�DYDLODEOH�
FDSDFLWLHV�� ,Q�WKLV�FDVH��WKHUHIRUH��LW�ZLOO�QRW�EH�UHDOLVWLF�WR�
H[SHFW� WKHP� WR� LPSOHPHQW� WKH� �QHZ�� V\VWHP�� �7KH\�KDYH�
ZLOO\�QLOO\�WR�RXWVRXUFH�WKH�ZRUN�� 7KH\�FDQ�RQO\�SURYLGH�
WHFKQLFDO� VXSSRUW� LQ� LGHQWLI\LQJ� WKH� FRQILJXUDWLRQV�� VSHFLI\�
WKH KDUGZDUH� DQG� VRIWZDUH� UHTXLUHPHQWV�� VXSHUYLVH�
LQVWDOODWLRQ�LPSOHPHQWDWLRQ�DQG��PRQLWRU�SURJUHVV��
�
7KLV�ZLOO�PHDQ�WKDW�ZKLOH�WKH�IDFLOLWLHV�DQG�H[SHUWLVH�
RI� WKH� 1,&� ZLOO� EH� DYDLODEOH� IUHH� RI� FRVW� IRU�
JRYHUQPHQWDO�XVH�� WKH� FRVW�RI�RXWVRXUFLQJ�ZLOO�KDYH�
WR�EH�VHSDUDWHO\�UHFNRQHG�ZLWK��
�

��� $OWKRXJK� WKH� EHQHILWV� WR� DFFUXH� LQ� WKH� ORQJ� UXQ� ZLOO� IDU�
RXWZHLJK�WKH�FRVWV�LQYROYHG��WKH�LQLWLDO�LQYHVWPHQW�LV�OLNHO\�WR�
EH YHU\�KHDY\���%HVLGHV�WKH�FRVW�RI�KDUGZDUH�DQG�VRIWZDUH��
WKH PDVVLYH�WUDLQLQJ�UHTXLUHPHQWV�RI�SHUVRQQHO�KDYH�DOVR�WR�
EH SURYLGHG� IRU�� � ,W� PD\� QRW� EH� SRVVLEOH� IRU� LQGLYLGXDO�
6WDWHV�87V� WR�EHDU� WKLV�EXUGHQ�� �7KDW�EHLQJ�VR��WKH� LQLWLDO�
LQVWDOODWLRQ�FRVW��ERWK�RQ�KDUGZDUH�DQG�VRIWZDUH��DV��

�
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DOVR RQ� WUDLQLQJ�� VKRXOG� EH� ERUQH� E\� WKH� *RYW�� RI�
,QGLD�� �6LQFH�ZH�DUH�DOPRVW�KDOI�ZD\�WKURXJK�WKH�;,�
3ODQ�� 6WDWHV�87V�PD\� QRW� KDYH� WKH�PDQRHXYUDELOLW\�
HYHQ�WR�DFFRPPRGDWH�WKH�UHFXUULQJ��RSHUDWLQJ��FRVW���
,W PD\��WKHUHIRUH��EHFRPH�QHFHVVDU\�IRU�WKH�0+5'�WR�
EHDU� WKDW� �ILQDQFLDO�� EXUGHQ� DOVR� GXULQJ� WKH�;,�3ODQ�
SHULRG��

�
��� 2QH� RI� WKH� DGYDQWDJHV� RI� DGRSWLRQ� RI� WHFKQRORJ\� FDQ� EH�

HDV\�WUDQVSDUHQF\���7KLV�ZLOO�EH�SRVVLEOH�WKURXJK�ODXQFKLQJ�D�
:HEVLWH���$OO�LQIRUPDWLRQ�GDWD�FDQ�EH�SRVWHG�WKHUHLQ�IRU�RQ�
OLQH� SXEOLF� DFFHVV�� � 2QO\�� LW� PXVW� EH� HQVXUHG� WKDW� WKH�
:HEVLWH�LV�UHJXODUO\�XSGDWHG��

�
,Q�WKLV�FRQWH[W��LW�ZLOO�EH�ZRUWKZKLOH�WR�VWUHVV�WKH�SRLQW�WKDW�
QRW�RQO\�WKH�$SH[�%RG\��WKH�1DWLRQDO�)RFDO�3RLQW��EXW�
DOO WKH� VXE�V\VWHPV� LQ� WKH� PDWUL[�� LQFOXGLQJ� WKH�
KLJKHU�HGXFDWLRQ�,QVWLWXWLRQV��VKRXOG�EH��VWDWXWRULO\��
UHTXLUHG�WR�PDLQWDLQ�DQG�UHJXODUO\�XSGDWH�WKHLU�RZQ�
:HEVLWHV��

�
������ 7R� IDFLOLWDWH� EHWWHU� DSSUHFLDWLRQ� RI� RXU� UHFRPPHQGDWLRQ� IRU�

DGRSWLRQ� RI� PRGHUQ� WHFKQRORJ\�� ZH� ZLVK� WR� JLYH� VRPH�
GHWDLOV� DERXW� WKH� KDUGZDUH� DQG� VRIWZDUH� UHTXLUHPHQWV� DV�
DOVR� DERXW� WKH� QRQ�UHFXUULQJ� DQG� UHFXUULQJ� HVWLPDWHV� IRU�
GHYHORSPHQW�� KRVWLQJ� DQG�� RSHUDWLRQDOLVDWLRQ� RI� WKH�
(GXFDWLRQDO�6WDWLVWLFV�3RUWDO��

�
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�������� 7KHVH� GHWDLOV� KDYH� EHHQ� ZRUNHG� RXW� RQ� WKH� DGYLFH� RI� WKH�
1,& DQG� LQ� WKH� EDFNGURS� RI� WKH� µEDVLF� SRVLWLRQV¶� GHFLGHG�
XSRQ E\�WKH�5HYLHZ�&RPPLWWHH��

�
�������� 7KH�GHWDLOV�KDYH�EHHQ�ZRUNHG�RXW�IRU�DOO�WKH�OHYHOV�LQYROYHG�

LQ�WKH�V\VWHP�±�&HQWUDO�/HYHO��6WDWH�/HYHO�����6WDWHV���87V���
'LVWULFW� /HYHO� ����� GLVWULFWV��� %ORFN� /HYHO� ������ %ORFNV���
&OXVWHU�/HYHO��DERXW��������FOXVWHUV����7KH�FRVWLQJ�KDV�EHHQ�
ZRUNHG�RXW�IRU�RQH�JHRJUDSKLF�XQLW�DW�HDFK�OHYHO�DQG�VHW�RXW�
LQ�D�WDEXODU�IRUPDW�KHUHXQGHU��

�
�������� )LYH�WDEXODU�6WDWHPHQWV�DUH�DWWDFKHG�DV�IROORZV��
�

�L��� 6WDWHPHQW� ±� �� � JLYLQJ� GHWDLOV� RI� UHFXUULQJ� H[SHQVHV�
SHU�DQQXP��

�
�LL��� 6WDWHPHQW� ±� �� JLYLQJ� GHWDLOV� RI� QRQ�UHFXUULQJ�

H[SHQVHV��
�
�LLL��� 6WDWHPHQW� ±� �� � JLYLQJ� � D� VXPPDU\�RI� WKH� HVWLPDWHG�

FRVWV��
�
�LY��� 6WDWHPHQW� ±� �� JLYLQJ� D� ILYH�\HDU� SURMHFWLRQ� RI� WKH�

H[SHQVHV��
�
�Y�� 6WDWHPHQW� ±� �� JLYLQJ� WKH� UHTXLUHPHQWV� RI� 6WDWLVWLFDO�

3HUVRQQHO��
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Cost Estimates for Operationalization of Educational Statistics Portal                                                                               
(Recurring Expenses per annum)  

Sl No Components/Services Estimated 
Cost in Rs. 

No. of 
Units 

Total Cost in 
Rs. 

Central Level Requirements   
1 Computer H/W upkeep, system software 

updates 
5,000,000

2 Manpower -2 Systems Analysts, 2 
Programmers and 4 Data Entry Operators 

3,000,000

3 Software application enhancements  2,000,000
4 Backup facilities, Misc. expenses & 

consumables 
2,000,000

5 Refresher Training Sessions 2,000,000

Total Requirement at Central Level 14,000,000 1 14000000
State Level Requirements (35 States)  

1 Manpower -1 Systems Analyst, 6 Programmers 
& 6 Data Entry Operators 

5000000

2 Consumables & Misc. Expenses 500,000
3 Internet Connectivity 90,000

Total Requirement per State 5,590,000 35 195650000
District Level Requirements (624 Districts)  

1 1 Programmer + 3 Data Entry Operators  900,000

2 Internet Connectivity 15,000
3 Consumables & Misc. Expenses 15,000

Total Requirement per District 930,000 624 580320000
Block level Requirements (7000 Blocks)  

1 2 Data Entry Operators  400,000

2 Internet Connectivity 15,000
3 Consumables & Misc. Expenses 10,000

Total Requirement per Block 425,000 7000 2975000000
Cluster level Requirements (70000 Clusters)  

1 1 Data Entry Operator  200,000

2 Internet Connectivity 15,000
3 Consumables & Misc. Expenses 10,000

Total Requirement per Cluster 225,000 70000 15750000000
Total cost   19514970000

$ Replacement @ 5% of the total H/W procured  139072500
Total Recurring requirement  19,654,042,500

$5% of total equipment per annum may require to be replaced at all levels (Actual Cost to be worked out as 
per actual order value) 

Note: 1. Estimation of MIS staff requirements has been made with reference to maximum levels. For 
smaller States/UTs, having lesser load of work, the requirements will need to be scaled down.  

2. Supporting Secretarial Staff requirements have not been incorporated 
3. Requirements of statistical staff have not been incorporated since they are not dependent 
upon adoption of technology  



160

6WDWHPHQW�����
Cost Estimates for Development, Hosting and Operationalization of Educational Statistics Portal                                         

(Non-Recurring) 
Sl No Components/Services Estimated 

Cost in Rs. 
No. of 
Units 

Total Cost in 
Rs. 

Central Level Requirements   
1 Computer Servers & System Software 

packages(includes utilities like datawarehousing, 
Data Mining and GIS facilities required for central 
operations ) 

50,000,000

2 Software Application Development covering 
Univerisity, College, School level Institutional, 
faculty, Student data interfaces with specifc user-id 
and passwords alongwith necessary support on 
online queries and reports by system 

20,000,000

3 Prepration of e-training material (computer based 
Tutor) and provision of two day training for 50 
Master Trainers per State - from 35 States/UTs 

20,000,000

Total Requirement at Central Level 90,000,000 1 90,000,000
State Level Requirements (35 States)  

1

6 PCs with 5 year warranty (SPD(1), Elementary 
(1), Higher Secondary & Secondary(1), Higher(1), 
Technical(1) Education Directorates and State 
Education deptt (1)) 

120,000

2
Office Management Software one for each 
computer @ Rs. 10,000 

60,000

3 6 Laser Printers 90,000
4 LAN, Site preparation including 0.5 KVA UPS(6), 

Internet Connectivity, etc 
200,000

Total Requirement per State 470,000 35 16,450,000
District Level Requirements (624 Districts)  

1 2 PCs with 5 year warranty (one each for 
Elementary and Secondary Education Divisions) 

40,000

2 Office suite one for each computer @ Rs. 10,000/- 20,000
3 2 Laser Printers 30,000
4 Local Site preparation, UPS & Internet Connectivity 100,000

Total Requirement per District 190,000 624 118,560,000
Block level Requirements (7000 Blocks)  

1 1 PC with 5 year warranty 20,000
2 Office suite one for each computer @ Rs. 10,000/- 10,000
3 1 Deskjet Printer 6,000
4 UPS & Internet Connectivity 15,000

Total Requirement per District 51,000 7000 357,000,000
Cluster level Requirements (70000 Blocks)  

1 1 PC with 5 year warranty 20,000
2 Office suite one for each computer @ Rs. 10,000/- 10,000
3 1 Deskjet Printer 6,000
4 UPS & Internet Connectivity 15,000

Total Requirement per District 51,000 70000 3,570,000,000
Total Estimated Expenditure  4,152,010,000

Note: All the equipment should be bought with 5 year warranty at site with proper SLA 
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6WDWHPHQW�±����

Summary of Estimated Costs 
Sl 
No Component 

Est. Cost in 
Rs. 

Non-Recurring  
1 Central Servers, Desktops, System 

Software tools and Utilities 2,887,610,000
2 Software Application Development 20,000,000
3 Training Sessions 20,000,000
4 Site Preparation 1,224,400,000

Total Non-Recurring Cost 4,152,010,000
Recurring  

1 Manpower 17539600000
2 Consumables & Misc. Expenses 798860000
3 Internet Connectivity 1167510000

4
Computer H/w and System s/w 
upgr. 5000000

5 S/W application enhancements 2000000
6 Refresher Training Sessions 2000000

Replacement of 5% Hardware 139072500

Total Recurring Cost 19,654,042,500
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Cost Estimates for Development, Hosting and Operationalization of Educational Statistics Portal - Five Year Projection 

Estimated cost in  Rs. 
Sl No. Component Ist year 2nd year 3rd year 4th year 5th year 
I. Computer Hardware & System Software  

1 Central Servers, Desktops, System 
Software tools and Utilities 

2,887,610,000

2 Computer H/w and System s/w upgr.  5000000 5000000 5000000 5000000
3 Replacement of 5% Hardware   139072500 139072500 139072500 139072500

II. Software Application Development  

1
Core application design and 
development 20,000,000

2 S/W application enhancements   2000000 2000000 2000000 2000000

III. Site Preparation  

1
UPS, Internet connecitvity estt., LAN, 
etc. 1,224,400,000

2 Internet connectivity charges   1167510000 1167510000 1167510000 1167510000
IV. Training & Handholding Sessions  

1 Deveopment of Computer Based Tutor 
and Conduct of Training and 
Handholding sessions 

20,000,000

2 Refresher Training Sessions   2000000 2000000 2000000 2000000

V. MIS Personnel  

1 Computer Professionals 17539600000 17714996000 17892145960 18071067420 18251778094

VI. Consumables and Misc. Expenses  

1 Consumables & Misc. Expenses 798860000 798860000 798860000 798860000 798860000
Total Estimated cost 
 

22,490,470,000 19,829,438,500 20,006,588,460 20,185,509,920 20,366,220,594
Note: This statement indicates the actual incidence of expenditure from year-1, whereas the earlier statements estimate the annual cost-

implication when the system is fully functional. 
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Staffing Pattern of Statistical Personnel for Educational Statistics  

Estimated cost in  Rs. 
Sl 

No. 
Type of Post Unit 

Cost in 
Rs. 

No. 
of 

Posts

No 
of 

Units

Ist year 2nd year 3rd year 4th year 5th year 

I. Central level - Central Bureau of Educational Statistics    
1 Director  874992 1 874,992 883742 892579 901505 910520
2 Joint Director 451008 3 1,353,024 1366554 1380220 1394022 1407962
3 Deputy Director  433488 5 2,167,440 2189114 2211005 2233115 2255446
4 Assistant Director 412464 9 3,712,176 3749298 3786791 3824659 3862906

5 Statistical Investigator 258792 18 4,658,256 4704839 4751887 4799406 4847400

Total at Central Level       12,765,888 12893547 13022482 13152707 13284234

II. State Level (35)        
1 Joint Director 451008 1 35 15,785,280 15943133 16102564 16263590 16426226
2 Deputy Director 433488 3 35 45,516,240 45971402 46431116 46895427 47364381
3 Assistant Director 412464 6 35 86,617,440 87483614 88358450 89242035 90134455

4 Statistical Investigator 258792 9 35 81,519,480 82334675 83158022 83989602 84829498
Total at State Level       229,438,440 231732824 234050152 236390654 238754561

III. District Level (624)        
1 Assistant Director 412464 1 624 257,377,536 259951311 262550824 265176332 267828095

2 Statistical Investigator 258792 2 624 322,972,416 326202140 329464161 332758803 336086391

Total at District Level       580,349,952 586,153,451 592,014,985 597,935,135 603,914,486
IV. Block Level (7000)      

1 Statistical Investigator 258792 1 7000 1,811,544,000 1829659440 1847956034 1866435594 1885099950

Total at Block Level    1,811,544,000 1,829,659,440 1,847,956,034 1,866,435,594 1,885,099,950
Total Estimated cost       2,634,098,280 2,660,439,262 2,687,043,653 2,713,914,090 2,741,053,231

Note: 1. Most of these posts already exist in the existing formations. The Review Committee has only made some minor corrections to rationalize the set-ups. To the extent 
of the existing formations fall short of this model, there may have to be some additionality.  

2. An annual incrementation of 10% (including HRA, DA, etc.) has been assumed. 
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�
������ 7KH� IROORZLQJ� SRLQWV� UHTXLUH� WR� EH� FODULILHG� RU� HODERUDWHG�

XSRQ LQ�WKLV�FRQWH[W��
�

�L��� :H� KDYH� HOVHZKHUH� UHIHUUHG� WR� LQWURGXFWLRQ� RI�
6LPSXWHUV� RU� *356� GHYLFHV� DW� WKH� FOXVWHU� OHYHO� DIWHU�
ILHOG�WULDOV� DQG� SLORW� SURMHFWV�� � :H� DUH� QRW� VXUH�
ZKHWKHU� LW� FDQ� KDSSHQ� GXULQJ� WKH� ;,� 3ODQ� SHULRG���
7HFKQRORJ\� PXVW� DGYDQFH� PRUH� WR� UHPRYH� WKH�
KDUGZDUH� LQDGHTXDFLHV� DQG� WR� EULQJ� GRZQ� WKH� FRVW�
IXUWKHU���8QWLO�WKHQ��LW�PD\�QRW�EH�PHDQLQJIXO�WR�WKLQN�
LQ WHUPV� RI� HOHFWURQLF� GDWD�FROOHFWLRQ� DW� WKH� VFKRRO�
OHYHO����
�
,W KDV�� DFFRUGLQJO\�� EHHQ� SURSRVHG� WR� PDLQWDLQ�
PDQXDO� RSHUDWLRQV� DW� WKH� VFKRRO� OHYHO� DQG�� SODQ� IRU�
DGRSWLRQ� RI� WHFKQRORJ\� IURP� WKH� FOXVWHU� OHYHO�
XSZDUGV��
�

�LL��� $V�KDV�EHHQ�GLVFXVVHG��ODWHU�LQ�3DUW�%�RI�WKLV�6HFWLRQ��
GLIIHULQJ�YLHZV�KDYH�EHHQ�H[SUHVVHG�RQ�RXWVRXUFLQJ��
RI GDWD�HQWU\���7KH�VWDQG�ZDV�WKDW�GDWD�FROOHFWLRQ�DQG�
GDWD� YHULILFDWLRQ� ZRXOG� GHILQLWHO\� KDYH� WR� EH�
GHSDUWPHQWDO�� RXWVRXUFLQJ� RI� GDWD�HQWU\� FRXOG�EH� DQ�
RSWLRQ��
�
2QH VWURQJ� DUJXPHQW� LQ� IDYRXU� RI� RXWVRXUFLQJ� ZDV�
WKDW WKH� KDUGZDUH� LQVWDOOHG� DQG� WKH� SHUVRQQHO�
HPSOR\HG� LQ� WKH� V\VWHP� ZRXOG� EH� KRSHOHVVO\�
XQGHUXWLOLVHG���6LQFH�WKH�HGXFDWLRQDO�VWDWLVWLFV�H[HUFLVH�
LV PRUH�RI�DQ�DQQXDO�RFFXUUHQFH��WKHUH�ZLOO�EH�WRR��
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�

PXFK� RI� LGOLQJ� RI� WKH� LQYHVWPHQWV� PDGH�� � 7KH�
FRQWUDU\ YLHZ�ZDV�WKDW��DV�LW�KDSSHQHG�LQ�WKH�FDVH�RI�
WKH 1,&� ZKHUH� DQ� XQGHUXWLOLVHG� QHWZRUN� JUDGXDOO\�
FDPH WR� EH� �PRUH� WKDQ�� IXOO\� XWLOLVHG�� KHUH� DJDLQ��
µVXSSO\¶�ZRXOG�LQ�GXH�FRXUVH�FUHDWH�WKH�µGHPDQG¶����
�
7KH 5HYLHZ� &RPPLWWHH� UHFRJQLVHG� WKDW� WKH� G\QDPLF�
GHYHORSPHQWV� WDNLQJ� SODFH� LQ� WKH� FRXQWU\�ZRXOG� FDOO�
IRU� VXSSRUW� IURP� D� PRGHUQLVHG� LQIRUPDWLRQ�
LQIUDVWUXFXWXUH�� � ,Q� WKH�+5'�6HFWRU�� HVSHFLDOO\��ZKDW�
ZLWK� WKH� HPSKDVHV�RQ� LWHPV� OLNH�5LJKW� WR�(GXFDWLRQ��
6DUYD 6KLNVKD� $EKL\DQ�� HWF��� WKH� QHHG� RI� D� VWURQJ�
VWDWLVWLFDO� V\VWHP� ZRXOG� EH� DFFHQWXDWHG�� � $OVR�� DQ�
LQYHVWPHQW�RI�DERXW�5V�������FURUHV��5V��������FURUHV�
RQ PDQSRZHU� DQG�5V����� FURUHV� RQ� LQVWDOODWLRQV�� RQ�
DGRSWLRQ�RI�PRGHUQ�WHFKQRORJ\�FDQ�QRW�EH�VDLG�WR�EH�
H[WUDYDJDQW� LQ� WKH� � EDFNGURS� RI� D� 5V�������� FURUH�
VHFWRUDO EXGJHW�� � ,W� ZDV� DOVR� IRUFHIXOO\� XUJHG� WKDW�
VXFK WKRURXJKJRLQJ� UHYLHZV� WRXFKLQJ� DOO� VXEVWDQWLYH�
DVSHFWV� FRXOG� QRW� EH� H[SHFWHG� WR� KDSSHQ� WRR� RIWHQ���
)XUWKHU�� WKHUH� PD\� EH� RWKHU� UHSHWLWLYH� LWHPV� OLNH�
DWWHQGDQFH� GDWD�� GDWD� UHODWLQJ� WR� 0LG� 'D\� 0HDO�
3URMHFW��HWF�� �7KHVH�FDQ�EH�KDQGOHG� LQ�KRXVH�VR�WKDW�
WKH VWDII� DQG� WKH� VWUXFWXUHV� FDQ� FRQWLQXH� WR� EH�
XWLOLVHG�� � 3OXV� DQG� PLQXV�� WKHUHIRUH�� WKH� EDODQFH� RI�
FRQYHQLHQFH��DQG��HYHQ�RI�HFRQRPLFV��ZDV�VHHQ�WR�EH�
LQ IDYRXU�RI�RSWLQJ�IRU�PRGHUQLVDWLRQ�DW�DOO�OHYHOV��
�
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�

�LLL��� ,Q� WKH� VHW� XS� HQYLVDJHG�� WKH� FHQWUDO� V\VWHP�ZLOO�
KDYH� VHYHUDO� VHSDUDWH� VHUYHUV�� VHSDUDWH� IRU�
GLIIHUHQW�DSSOLFDWLRQV���ILQDQFLDO�([DPLQDWLRQV�
(QUROPHQW�HWF��

�
7KH� H[SHFWDWLRQ� LV� WKDW� WKHUH� ZLOO� EH� WHQV� RI�
WKRXVDQGV� RI� FRQWDFWV� DW� WKH� VDPH� WLPH�� � 7KH
VHUYHU�FDSDFLW\� ZLOO� PHDVXUH� XS� WR� TXLFN�
UHVSRQVH� UHTXLUHPHQWV�� � %DVHG� RQ� H[SHULHQFH��
WKH� VHUYHU� FDSDFLW\� FDQ� DOVR� EH� XSJUDGHG� LQ� D�
PRQWK¶V�WLPH��
6LJQLILFDQWO\��DV�VWDWHG�LQ�6HFWLRQ�������WKH�1,&�V\VWHP�
LQFOXGHV� *,6� IDFLOLWLHV�� � )RU� QR� H[WUD� FRVW�� WKHUHIRUH��
WKH�HGXFDWLRQDO�VWDWLVWLFV�FDQ�EH�VXSHULPSRVHG�WR�JHW�
DGGLWLRQDO�EHQHILWV��
�

�LY��� 7KH�1,&�V\VWHP�KDV�SURYLVLRQ�IRU�JHWWLQJ�UHVSRQVHV�WR�
RQ�OLQH TXHULHV��QHFHVVDU\�VRIWZDUH�KDV�EHHQ�EXLOW�LQ�
IRU WKH� V\VWHP� WR� UHVSRQG�� � 7KLV� IDFLOLW\� ZLOO� EH�
DYDLODEOH�DW�DOO�OHYHOV��

�
�Y��� :DUHKRXVLQJ� IDFLOLWLHV� ZLOO� EH� DYDLODEOH�

VHSDUDWHO\� IRU� WKH� &HQWUDO� *RYW��� 6WDWH� *RYWV���
8*&��$,&7(��8QLYHUVLWLHV��HWF���(DFK�VXE�V\VWHP�
FDQ DOWHU�XSGDWH�LWV�HQWULHV�LQGHSHQGHQWO\�� 7KH�
FKDQJHV�ZLOO�EH�DOORZHG�HQWU\�RQO\�WR�WKH�:DUHKRXVH�
RI WKH� 6WDWH� *RYW��8QLYHUVLW\� FRQFHUQHG���
$OWHUDWLRQ�XSGDWLQJ�RI�WKH�&HQWUDO�:DUHKRXVH��

�
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�
ZLOO�EH�SRVVLEOH�RQO\�ZLWK� WKH�FOHDUDQFH�RI� WKH�
&%(6� 7KH� V\VWHP� ZLOO�� KRZHYHU�� SURMHFW� DOHUWV� WR�
WKH &%(6� ZKHQHYHU� DQ\� VXE�V\VWHP� PDNHV� DQ�
DOWHUDWLRQ�XSGDWLQJ��
�

�YL��� 7R� PLQLPLVH� H[SHQGLWXUH�� /DVHU� 3ULQWHU� KDV� EHHQ�
SURYLGHG� RQO\� DW� WKH�'LVWULFW� OHYHO� DQG�DERYH��%ORFNV�
KDYH EHHQ�JLYHQ�RQO\�'HVN�-HW�3ULQWHUV��

�
�YLL��� 1R�SURYLVLRQ�KDV�EHHQ�VKRZQ�IRU�$QQXDO�0DLQWHQDQFH�

&RQWUDFWV��$0&��EHFDXVH�DOO�WKH�LQVWDOODWLRQV�ZLOO�KDYH�
DQ LQLWLDO�ZDUUDQW\�IRU���\HDUV��

�
+RZHYHU�� ��� RI� WKH� LQLWLDO� FRVW� KDV� EHHQ� VKRZQ� DV�
WKH UHTXLUHPHQW�IRU�µUHSODFHPHQWV¶��
�

�YLLL��� 0DQSRZHU� UHTXLUHPHQW�KDV�EHHQ�DVVHVVHG�DV�VKRZQ�
XQGHU��

�
0�,�6� 3HUVRQQHO�

�
6\VWHPV�$QDO\VW� 3URJUDPPHU� &RPSXWHU�2SHUDWRU�RU�'DWD�(QWU\�2SHUDWRU�

&HQWUDO�/HYHO�� � �6HSDUDWHO\�JLYHQ�XQGHU�&%(6��
6WDWH /HYHO� � � �� � � �� � ��
'LVWULFW�/HYHO�� � �� � � �� � ����� �Z�U�W��VL]H�RI��� GLVWULFW��
�
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�

%5& /HYHO� � � �� � � �� � ��
&5& /HYHO� � � �� � � �� � ��
�

6WDWLVWLFDO�3HUVRQQHO�
�

-W��'LU��� '\��'LU�� $VVW��'LU��� 6WDW��$VVW��� RU������� ������RU�� 6WDW��2IILFHU� ,QYHVWLJDWRU��
&HQWUDO�/HYHO�� �6HSDUDWHO\�JLYHQ�XQGHU�&%(6��
6WDWH�/HYHO�� � �� � �� � ������� � ��������
'LVWULFW�/HYHO�� �� � �� � ������� � ��������� �Z�U�W��VL]H�RI�� GLVWULFW���%5& /HYHO� � �� � �� � ������� � �������
&5& /HYHO� � �� � �� � ������� � ������� � �

8*&�$,&7(�
�

�7KH\� DUH� UHSRUWHG� WR� KDYH� GHYHORSHG� WKHLU� RZQ�
FRPSUHKHQVLYH�SURSRVDOV�IRU�PRGHUQLVDWLRQ���

�

8QLYHUVLWLHV�&ROOHJHV�
�

�7KH\�DUH�H[SHFWHG�WR�KDYH�WKH�PLQLPDO�IDFLOLWLHV�UHTXLUHG���
�
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�

�������7UDLQLQJ� RI� SHUVRQQHO� KDV� EHHQ� LQFRUSRUDWHG� DV� DQ�
LQWHJUDO�SDUW�RI�WKH�SODQ���,Q�IDFW��DV�UHFRPPHQGHG�E\�
XV HOVHZKHUH��WKH�WUDLQLQJ�DFWLYLW\�VKRXOG�SURJUHVV�LQ�
DGYDQFH� VR� WKDW� KDUGZDUH� LQVWDOODWLRQV�DUH�QRW� NHSW�
LGOH IRU�ZDQW�RI�FRPSHWHQW�SHUVRQQHO��
�

�������7KH�1,&�ZLOO�QRW�EH�DEOH�WR�WDNH�RQ�WKH�HQWLUH�WUDLQLQJ�ORDG���
7KH\ FDQ�WUDLQ�RQO\�WKH�.H\�5HVRXUFH�3HUVRQV�ZKR�FDQ�WDNH�
XS WKH� PXOWLSOLHU� WUDLQLQJ�� � 7KH� DVVHVVPHQW� RQ� DYHUDJH� LV�
WKDW HDFK�6WDWH�ZLOO�QHHG�DERXW����.53V��

�
6WDWH (GXFDWLRQ�'HSW��DQG�'LUHFWRUDWHV� � «� ��

� 8QLYHUVLWLHV� � � � � � «� ���
� 6HFRQGDU\�6HQLRU�6HFRQGDU\�6FKRROV� � «� ���
� ',(7V�� � � � � � «� ���
�

�������$� URXJK� HVWLPDWH� RI� WKH� WUDLQLQJ� FRVW� ZRUNV� RXW� WR� 5V�� ��
ODNKV�SHU�6WDWH�87���)RU����6WDWHV�����87V��D�WRWDO�SURYLVLRQ�
RI 5V�����ODNKV�KDV�EHHQ�VKRZQ��

�
������ 2Q�WKLV�UHFNRQLQJ��WKH WRWDO�FRVW�RI�WHFKQRORJ\�DGRSWLRQ�

ZRUNV�RXW�DV�IROORZV��
� ,QLWLDO�LQVWDOODWLRQ� «� 5V� �������FURUHV�

�QRQ�UHFXUULQJ�� �3O��VHH�
6WDWHPHQW���DW�
SDJH�����

� 2SHUDWLQJ�H[SHQGLWXUH� «�������5V����������FURUHV�
�UHFXUULQJ�� � � � � 3O��VHH�6WDWHPHQW���

� DW�SDJH������
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�

a 6WDII�&RVW� «� 5V�������FURUHV�
a 2WKHU�&RVW� «� 5V� �������FURUHV�

9,�� *,6�%DVHG�(GXFDWLRQDO�,QIRUPDWLRQ�6\VWHP�
�

������ 7KH�5HYLHZ�&RPPLWWHH�LV�LQFOLQHG�WR�YLHZ ZLWK�IDYRXU�WKH�
DGYRFDF\� IRU� DGRSWLRQ� RI� D� *,6� EDVHG� HGXFDWLRQDO�
LQIRUPDWLRQ� V\VWHP�� � 7KH� WHFKQRORJLFDO� IHDVLELOLW\� RI�
WKH SURSRVLWLRQ�KDV�EHHQ�FRQILUPHG�E\�WKH�1,&���7KH�
SUDFWLFDELOLW\� RI� WKH� FRPELQDWLRQ� KDV� EHHQ�
GHPRQVWUDWHG�E\�WKH�8�3��*RYW��

�
������ $V�KDV�EHHQ�VWUHVVHG�E\�WKH�8�3��*RYW��LQ�WKHLU�SUHVHQWDWLRQ�

EHIRUH�XV�� WKH� V\VWHP�KHOSV� WR�SURPRWH� ORJLF�DQG�HTXLW\� LQ�
PDWWHUV� OLNH� ORFDWLRQ� RI� VFKRROV�� WUDQVIHUV� RI� WHDFKHUV��
FRYHUDJH�RI�XQUHFRJQLVHG�VFKRROV�DQG�� WUDFNLQJ�RI� WHDFKHUV�
GRZQ WR�WKH�VFKRRO�OHYHO��

�
��� 7KH�'HSW�� RI� 6FLHQFH�DQG�7HFKQRORJ\�KDV�GHYHORSHG�

WKH *,6� PDSSLQJ� RI� WKH� ZKROH� FRXQWU\� LQ� DOO� WKH�
VHFWRUV�� � $QG�� LW� KDV� DOUHDG\� EHHQ� ORDGHG� RQWR� WKH�
1,&� QHWZRUN�� )RU� YHU\� OLWWOH� RU� QR� FRVW�� WKHUHIRUH�� WKLV�
IDFLOLW\�FDQ�EH�DYDLOHG�RI�E\�XVHUV�RI�WKH�1,&�QHWZRUN���7KH
0+5' FDQ�DGG�RQ�VHFWRUDO� LQIRUPDWLRQ�SHUWDLQLQJ�WR�
µ(GXFDWLRQ¶�DQG�JHW�YDOXH�DGGHG�VHUYLFH��

�
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�
������ $V� HDUOLHU� VWDWHG� LQ� 3DUDJUDSK� 9��� RI� WKLV� 6HFWLRQ�� WKH�1,&�

DOVR� KDV� D� *,6� SDFNDJH� RI� SURJUDPPH� IRU� LPPHGLDWH�
DGRSWLRQ���8VH�RI�WKLV�IRU�DQDO\WLFDO�SXUSRVHV�GXO\�IDFLOLWDWHV�
LGHQWLILFDWLRQ� RI� VWURQJ� DQG� ZHDN� SRLQWV� DQG� SURMHFWV� WKH�
DUHDV�RI�FRQFHUQV�JUDSKLFDOO\�DQG�WKHUHE\�HQDEOHV�GHFLVLRQ�
PDNHUV�WR�LQLWLDWH�QHFHVVDU\�PHDVXUHV��
�

������ 7KH� 1,&¶V� $QDO\WLFDO� 0RGHOOLQJ� 'LYLVLRQ� KDV�
PHWKRGRORJLHV� IRU� *,6� EDVHG� SURMHFWLRQV� IRU� SURSHU�
XQGHUVWDQGLQJ�� DQDO\VLV� DQG�� LQWHUSUHWDWLRQ� RI� GDWD���
7KLV�SRWHQWLDO�FDQ�EH�XVHG�WR�GHYLVH�DQG�GHYHORS�WKH�
VRIWZDUH�DSSOLFDWLRQV�DV�GHVLUHG��

�
��� 7KH� 1,&� KDV� JLYHQ� D� VLJQLILFDQW� DOHUW� LQ� WKLV� FRQQHFWLRQ���

6LQFH WKH� *,6� IROORZV� WKH� &HQVXV� &RGHV�� WKH &RGHV�
DGRSWHG� E\� WKH� HGXFDWLRQDO� VWDWLVWLFV� V\VWHP�
�HVSHFLDOO\� LQ� WKH�',6(� SURMHFW��PXVW�EH�DOWHUHG� WR� WDOO\�
ZLWK WKH�&HQVXV�&RGHV�� 7KH�',6(�*URXS�DQG�WKH�RWKHUV�
FRQFHUQHG� PXVW� WDNH� QRWH� RI� WKLV� UHTXLUHPHQW�� 7KH�
&RPPLWWHH�KDV�EHHQ�DGYLVHG�WKDW�WKH�',6(�LV�DOUHDG\�XVLQJ�
6WDWH DQG�'LVWULFW�FRGHV�DV�KDYH�EHHQ�SURYLGHG�LQ�WKH�FHQVXV�
RSHUDWLRQV�� EHORZ� WKH� 'LVWULFW� OHYHO�� LW� ZLOO� QRW� EH� SRVVLEOH�
QRZ WR�FKDQJH�WKH�FRGHV��

�
9,,�� &DPSDLJQ�0RGH�RI�&ROOHFWLRQ�
�

��� 2QH� VWULNLQJ� IHDWXUH� RI� WKH� SURSRVHG� V\VWHP�ZLOO� EH�
LWV PRGH�RI�FROOHFWLRQ���6LQFH�PXFK�RI�WKH�V\VWHP�ZLOO�
EH FRPSXWHULVHG�� LW� VKRXOG� EH� SRVVLEOH� WR� FRPSOHWH�
WKH H[HUFLVH�ZLWKLQ�D�OLPLWHG�WLPH�IUDPH�
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������� :LWK� UHIHUHQFH� WR� WKH� FXW�RII� GDWH� RI� ��� 6HSWHPEHU�
�IRU�DFDGHPLF�DQG�DGPLQLVWUDWLYH�LWHPV��DQG����0DUFK��IRU�
ILQDQFLDO�LWHPV���LW�ZLOO�EH�XVHIXO�WR�SUHVFULEH����'HFHPEHU�
DQG ���$SULO� UHVSHFWLYHO\� DV� WKH� ODVW� GDWHV� IRU� ILOLQJ�
WKH�VFKHGXOHV� �7KLV�ZLOO�SURYLGH�HQRXJK�WLPH�WR�FRPSOHWH�
WKH�VDPSOH�FKHFNV�SURSRVHG��� �0RGHOOLQJ�RQ�WKH�V\VWHP�
DGRSWHG�IRU�ILOLQJ�RI�,QFRPH�7D[�5HWXUQV��KHUH�WRR�D�
FDPSDLJQ� PRGH� VKRXOG� EH� DGRSWHG� WR� FROOHFW� WKH�
GDWD����
�

�������� ,W ZLOO� EH� XVHIXO� LQ� WKLV� FRQQHFWLRQ�� WR� SUHVFULEH�
LQGLFDWLYH� WDUJHW� GDWHV� IRU� GLIIHUHQW� OHYHOV� WR� VXEPLW�
WKH�6FKHGXOHV�� 7KH�6WDWH�*RYWV��8QLYHUVLWLHV�PD\�EH�JLYHQ�
WKH� GLVFUHWLRQ� WR� DOWHU� WKH� LQWHUPHGLDWH� WDUJHW�GDWHV� WR� VXLW�
WKHLU� FRQYHQLHQFH�� � 7KH� LQGLFDWLYH� WDUJHW� GDWHV� FDQ� EH� DV�
IROORZV��

� 6FKRRO�(GXFDWLRQ��
� 6FKRRO�� � � «��� � ��2FWREHU�
� &OXVWHU� � � «��� � ���2FWREHU�
� %ORFN� � � � «��� � ���1RYHPEHU�
� 'LVWULFW� � � «��� @� �
� 'LYLVLRQ� � � «��� @� ���1RYHPEHU�� �
� 'LUHFWRUDWH� � � «��� � ���'HFHPEHU�
� 6WDWH�(GXFDWLRQ�
� 'HSDUWPHQW� � � «��� � ���'HFHPEHU�
�

�������� /LNHZLVH�� LW� ZLOO� EH� XVHIXO� IRU� WKH� +LJKHU� (GXFDWLRQ�
VHJPHQW� DOVR� WR� KDYH� LQGLFDWLYH� LQWHUPHGLDU\� WDUJHW�
GDWHV� VR� DV� WR� HQDEOH� DGKHUHQFH� WR� WKH� GDWHOLQHV�
VWDWXWRULO\��WR�EH��SUHVFULEHG��

� &ROOHJH�,QVWLWXWLRQ� � � «��� � ��2FWREHU�
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�

&HQWUDO�8QLYHUVLW\�6WDWH�8QLYHUVLW\�«���������������������2FWREHU�
�

'LUHFWRUDWH�RI��
� +LJKHU�(GXFDWLRQ� �� � «��� ������������1RYHPEHU�

�
6WDWH (GXFDWLRQ�'HSW���� � «��� � ���1RYHPEHU�

�
8�*�&��� � ����� � «��� � ���'HFHPEHU��

�

������ 6XFK� DQ� DSSURDFK� ZLOO� LQIXVH� WKH� V\VWHP� ZLWK� WKH�
VHULRXVQHVV�DQG�VHQVH�RI�XUJHQF\�QHFHVVDU\�IRU�PHDQLQJIXO�
FRPSOHWLRQ� RI� WKH� H[HUFLVH�� � $OVR�� VXSHUYLVRU\� RIILFHUV� FDQ�
SODQ�WKHLU�HQJDJHPHQWV�DFFRUGLQJO\�VR�DV�WR�EH�DEOH�WR�JLYH�
FRQFHQWUDWHG�DWWHQWLRQ�WR�RYHUVHHLQJ�WKH�RSHUDWLRQV�� �����

�
�������,W�PXVW��KRZHYHU��EH�UHDOLVHG�LQ�WKLV��FRQWH[W��WKDW��VXSSO\

RI�SULQWHG�VFKHGXOHV�PXVW�DOVR�FRQIRUP�WR�GDWHOLQHV��
,W�PXVW�EH�HQVXUHG�WKDW�WKH�SULQWHG�VFKHGXOHV�DUH�GLVWULEXWHG�
ODWHVW�E\����-XO\��
�

�������� $V�VWDWHG�HDUOLHU�LQ�6HFWLRQ�±�����LQ�.DUQDWDND�VFKHGXOHV�ZLWK�
SUH�SULQWHG� GDWD� RI� SUHYLRXV� \HDUV� KDYH� EHHQ� LQWURGXFHG���
7KLV�FRPSHOV�DOO�GDWD�VXSSOLHUV��SDUWLFXODUO\�KHDGPDVWHUV�DQG�
WHDFKHUV�� WR� SURSHUO\� YHULI\� WKH� GDWD� IRU� FRQVLVWHQF\� DQG�
WKHUHE\�HOLPLQDWH�ZLGH�IOXFWXDWLRQV�RI�ILJXUHV����7KH�5HYLHZ��

�
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&RPPLWWHH� ZDV� LQIRUPHG� WKDW� WKH� ',6(� VRIWZDUH� SURYLGHG�
IRU� WKLV� IDFLOLW\�� LQ� IDFW�� .DUQDWDND� DQG� PDQ\� RWKHU� 6WDWHV�
XVHG� LW� EHQHILFLDOO\��� 7KH� &RPPLWWHH� UHFRPPHQGV� WKDW� WKLV�
IDFLOLW\�VKRXOG�EH�XWLOLVHG�E\�DOO��$FFRUGLQJO\��VFKHGXOHV�FDQ�
EH VXSSOLHG� ZLWK� SUH�SULQWHG� FRQVWDQW� LQGLFDWRUV� RI�
SUHYLRXV�\HDUV���
�

��� ,Q�RWKHU�ZRUGV��WKH�SURSRVDO�WR�FROOHFW�HGXFDWLRQDO�VWDWLVWLFV�
LQ�D�FDPSDLJQ�PRGH�LV�GHVLUDEOH�DQG�SUDFWLFDEOH���7KH�',6(�
SURMHFW� REVHUYHV� D� µ',6(� IRUWQLJKW¶� ZKLFK� KDV� EHFRPH�
SRSXODU���/DXQFKLQJ�D�FDPSDLJQ��LQ�RXU�RSLQLRQ��ZLOO�FHUWDLQO\�
LPSURYH�GDWD�FROOHFWLRQ��

�
��� $OPRVW�DOO�WKH�0HPEHUV�RI�WKH�5HYLHZ�&RPPLWWHH�DQG�PRVW�

RI WKH� 6WDWHV�87V� LQ� WKH� 5HJLRQDO� 0HHWLQJV� KDG� H[SUHVVHG�
DQJXLVK� DW� WKH� LQRUGLQDWH� GHOD\V� LQYROYHG� DW� SUHVHQW� DQG�
HPSKDVLVHG� WKH� VLJQLILFDQFH� RI� WLPHOLQHVV� RI� SXEOLFDWLRQ� RI�
GDWD� $GRSWLRQ� RI� D� FDPSDLJQ�PRGH� IRU� FROOHFWLRQ� RI� GDWD�
ZLOO�KHOS� LQ�RYHUFRPLQJ�WKH�SUREOHP�RI�GHOD\V�� �7KLV�ZLOO�EH�
IXUWKHU� UHLQIRUFHG� LI� WKH� V\VWHP� FDQ� LQFRUSRUDWH� SURYLVLRQV�
IRU� UHZDUGV� �IRU�JRRG�SHUIRUPDQFH��DQG�SHQDOWLHV��IRU�SRRU�
SHUIRUPDQFH��DW�6WDWH��'LVWULFW�DQG�RWKHU�LGHQWLILHG�OHYHOV�� �

�

9,,,�$�� %DVLF�FRQVLGHUDWLRQV�UHODWLQJ�WR�SDUDPHWHUV�
�
��� &ROOHFWLRQ� RI� 6WDWLVWLFV� LV� FRQVLGHUHG� WR� EH� D� EDVLF�

UHVSRQVLELOLW\�RI�DOO�JRYHUQPHQWV���$QG��QDWLRQDO�JRYWV��KDYH��
�
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�

FHUWDLQ� LQWHUQDWLRQDO� FRPPLWPHQWV� IRU� VKDULQJ� RI� GDWD� RQ�
VHOHFWHG� SDUDPHWHUV�� � 7KHVH� UHODWH� LQ� WKH� PDLQ� WR� WKH�
UHTXLUHPHQWV� LQGLFDWHG� E\� WKH� 81(6&2� DQG� UHTXLUHPHQWV�
UHODWLQJ�WR�WKH�0LOOHQLXP�'HYHORSPHQW�*RDOV��0'*���DQG�WKH�
(GXFDWLRQ�)RU�$OO��()$��3URJUDPPH�DQG��RWKHUV��
�

������ ,Q DSSUHFLDWLRQ� RI� WKH� *RYHUQPHQW¶V� QHHG� WR� PHHW�
LQWHUQDWLRQDO� UHTXLUHPHQWV�� WKH� V\VWHP�
UHFRPPHQGHG� PD\� KDYH� WR� SURYLGH� IRU� DQ�
µLQWHUQDWLRQDO�FRUH¶� 7R�IDFLOLWDWH�HDV\�DQG�IXOO�FRPSOLDQFH�
RI WKH�*RYW¶V�FRPPLWPHQWV�LQ�WKLV�UHJDUG��ZH�OLVW�KHUHXQGHU�
WKH UHOHYDQW� LWHPV� �DV� SURYLGHG� WR� XV� E\� WKH� 0+5'�� DV� D�
UHDG\�UHFNRQHU��

�
$� 1XPHULFDO�'DWD�

�
�L��� $JH� VSHFLILF� FODVVZLVH� 	� JHQGHUZLVH� HQUROPHQW� GDWD�

IURP� SUH�SULPDU\� WR� SRVW�VHFRQGDU\� FODVVHV� LQ� *RYW��
DV ZHOO� DV� 3ULYDWH� UHFRJQLVHG� DQG� XQUHFRJQLVHG�
VFKRROV��

�
�LL��� $JH� VSHFLILF� FODVVZLVH� 	� JHQGHUZLVH� UHSHDWHUV� GDWD�

IURP�SUH�SULPDU\�WR�SRVW�VHFRQGDU\�FODVVHV��
�
�LLL��� $JH� VSHFLILF� FODVVZLVH� 	� JHQGHUZLVH� QHZ� HQWUDQWV�

GDWD�IURP�SUH�SULPDU\�WR�SRVW�VHFRQGDU\�FODVVHV��
�
�LY��� $JH� VSHFLILF� FODVVZLVH� 	� JHQGHUZLVH� JUDGXDWHV� GDWD�

IURP�SUH�SULPDU\�WR�SRVW�VHFRQGDU\�FODVVHV��



176

�

�Y�� $JH� VSHFLILF� VWDJHZLVH� DQG� JHQGHUZLVH� QXPEHU� RI�
VWXGHQWV�LQ�$GXOW�(GXFDWLRQ�3URJUDPPH��

�
�YL��� 1XPEHU� RI� )RUHLJQ� VWXGHQWV� E\� OHYHO� VWXG\LQJ� LQ�

,QGLD�

�YLL��� $JH� VSHFLILF� FODVVURRPV�� WHDFKHUV� JHQGHUZLVH� IURP�
SUH�SULPDU\� WR� SRVW�VHFRQGDU\� FODVVHV� IRU� JHQHUDO�
SURJUDPPHV�� YRFDWLRQDO� SURJUDPPHV�� VFKRRO� DQG�
ZRUN�EDVHG�LQ�*RYHUQPHQW�DQG�3ULYDWH�VFKRROV��

�
�YLLL��� 6FKRRO� OHYHO� PDQDJHPHQW� SHUVRQQHO� DQG� WHDFKHU�

DLGHV� JHQGHUZLVH� IURP� SUH�SULPDU\� WR� XSSHU�
VHFRQGDU\�LQ�SXEOLF�DQG�SULYDWH�VFKRROV��

�
�L[��� 7HDFKLQJ�SHUVRQQHO�E\�OHYHO�RI�HGXFDWLRQ��SURJUDPPH�

RULHQWDWLRQ�� W\SH� RI� LQVWLWXWLRQV� DQG� WKHLU� OHYHO� RI�
HGXFDWLRQ� IURP� SUH�SULPDU\� WR� SRVW�VHFRQGDU\�
FODVVHV��

�
�[�� $YHUDJH�FODVV�VL]H�E\�OHYHO�DQG�W\SH�RI�LQVWLWXWLRQV��
�
�[L��� 1XPEHU�RI�FODVVURRP�VHVVLRQV�SHU�\HDU�E\�FXUULFXOXP�

DQG VWXGHQWV¶�DJH�JURXSV��
�
�[LL��� 'XUDWLRQ� RI� IXOO� WLPH� WHDFKHUV� E\� OHYHO� RI� HGXFDWLRQ��

W\SH RI�SURJUDPPH�DQG�W\SH�RI�LQVWLWXWLRQV��
�
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�[LLL��� $QQXDO� WHDFKHU� FRPSHQVDWLRQ� E\� OHYHO� RI� HGXFDWLRQ��
W\SH RI� HGXFDWLRQDO� SURJUDPPH�� W\SH� RI� LQVWLWXWLRQ�
DQG� DPRXQW�RI�WHDFKLQJ�H[SHULHQFH��

�
�[LY��� <HDUV�WR�JURZ�IURP�PLQLPXP�WR�PD[LPXP�VDODU\��
�
�[Y��� &ULWHULD� IRU� VDODU\� LQFUHPHQW� �DGGLWLRQDO� ERQXVHV�� LQ�

3XEOLF�,QVWLWXWLRQV��
�

%�� )LQDQFLDO�'DWD�
�

&HQWUDO�*RYHUQPHQW�
�
�[YL��� &HQWUDO�*RYW�� H[SHQGLWXUH�E\� OHYHO� RI�HGXFDWLRQ�� L�H���

SUHSULPDU\�� SULPDU\�� XSSHU�SULPDU\�� VHFRQGDU\� DQG��
VHQLRU VHFRQGDU\��

�
�[YLL��� ,QWHU�JRYHUQPHQWDO� WUDQVIHU� RI� HGXFDWLRQ�� L�H���

WUDQVIHU WR� UHJLRQDO� JRYHUQPHQW� DQG� ORFDO�
JRYHUQPHQW��

�
�[YLLL��7UDQVIHUV� DQG� SD\PHQWV� IRU� HGXFDWLRQ� WR� SULYDWH�

HQWLWLHV��
�

5HJLRQDO�*RYHUQPHQW�
�

�[L[��� 'LUHFW� H[SHQGLWXUH� IRU� LQGHSHQGHQW� SULYDWH�
LQVWLWXWLRQV��
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/RFDO�%RGLHV�
�
�[[��� 'LUHFW� H[SHQGLWXUH� IRU� LQGHSHQGHQW� SULYDWH�

LQVWLWXWLRQV��
�
�[[L��� )XQGV� IURP� ,QWHUQDWLRQDO�$JHQFLHV� DQG�RWKHU� IRUHLJQ�

VRXUFHV��
�

3ULYDWH�([SHQGLWXUH��+RXVHKROGV��
�
�[[LL��� 3D\PHQWV� WR� LQGHSHQGHQW� SULYDWH� LQVWLWXWLRQV�

�H[SHQGLWXUH�RI�KRXVHKROGV���
�
�[[LLL���3D\PHQWV� IRU� HGXFDWLRQDO� VHUYLFHV� DQG� JRRGV�

SXUFKDVHV�RWKHU�WKDQ�EH�HGXFDWLRQDO�LQVWLWXWLRQV��
�
�[[LY���)LQDQFLDO� DLGV� WR� VWXGHQWV� �VFKRODUVKLSV� DQG� RWKHU�

JUDQWV�WR�VWXGHQWV�KRXVHKROGV���
�

&XUUHQW�H[SHQGLWXUH�
�
�[[Y���([SHQGLWXUH�IRU�UHWLUHPHQW��SHQVLRQV���
�
�[[YL���$GMXVWPHQWV�IRU�FKDQJHV�LQ�IXQG�EDODQFHV��
�
�[[YLL��([SHQGLWXUH� IRU� DQFLOODU\� VHUYLFHV� LQ� JRYHUQPHQW�

GHSHQGHQW� SULYDWH� LQVWLWXWLRQV� �SXEOLF� DQG� SULYDWH�
VRXUFHV���

�
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�[[YLLL��([SHQGLWXUH� IRU� 5	'� DFWLYLWLHV� LQ� JRYHUQPHQW�
GHSHQGHQW� SULYDWH� LQVWLWXWLRQV� �SXEOLF� DQG� SULYDWH�
VRXUFHV���

�
�[[L[���([SHQGLWXUH�LQ�LQGHSHQGHQW�SULYDWH�LQVWLWXWLRQV��SXEOLF�

DQG SULYDWH�VRXUFHV���
�

������ ,W�PXVW��KRZHYHU��EH�UHFRJQLVHG�WKDW�WKH�EXON�RI�WKH�V\VWHP�
PXVW UHWDLQ�WKH�IOH[LELOLW\�WR�DFFRPPRGDWH�QDWLRQDO�DQG�ORFDO�
UHTXLUHPHQWV�LQ�WHUPV�RI�SDUDPHWHUV�DQG�IRUPDWWLQJ��

�
������ ,Q� RWKHU� ZRUGV�� ZKLOH� WKH� V\VWHP� FDQ� LQFRUSRUDWH� DQ�

µ,QWHUQDWLRQDO� &RUH¶� DQG� D� µ1DWLRQDO� &RUH¶�� WKHUH� PXVW� EH�
VFRSH� DYDLODEOH� IRU� WKH� VXE�V\VWHPV� LQ� WKH� PDWUL[� WR� DGG�
WKHLU�RZQ�UHTXLUHPHQWV��

�
������ 6LQFH�WKH�HPSKDVLV�KDV�EHHQ�RQ�LQVWDOOLQJ�DQ�RQ�OLQH�V\VWHP��

WKH IRFXV�PXVW�EH�RQ�SURYLGLQJ�DGHTXDWH�EDVHOLQH�GDWD�WR�EH�
DYDLODEOH�RQ�OLQH��

�

9,,,�%�� ,QWHUQDWLRQDO�&RPPLWPHQWV�
�

��� 81(6&2� KDV� GHYHORSHG� WKH� ,QWHUQDWLRQDO� 6WDQGDUG�
&ODVVLILFDWLRQ� IRU� (GXFDWLRQ� �,6&('�� IRU� UHSRUWLQJ�
HGXFDWLRQDO� VWDWLVWLFV� WR� IDFLOLWDWH� LQWHUQDWLRQDO�
FRPSDULVRQV� DQG� WR� IXOILO� WKH� UHTXLUHPHQWV� RI�
LQWHUQDWLRQDO�DJHQFLHV�� 7KH�6XE�&RPPLWWHH�RI�WKH��

�
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$GYLVRU\�&RPPLWWHH�RQ�(GXFDWLRQDO�6WDWLVWLFV�KDG�XUJHG� IRU�
DGRSWLRQ� RI� WKH� ,6&('�� � 7KLV KDV� DOVR� EHHQ WDNHQ� LQWR�
DFFRXQW�DQG�GXO\�UHFRPPHQGHG�IRU�DGRSWLRQ�

������ 7KH� 0+5'� KDV� UHSHDWHGO\� VWUHVVHG� WKH� SRLQW� DERXW�
LQWHUQDWLRQDO� FRPPLWPHQWV�� �:KLOH� GHYHORSLQJ� WKH� IRUPDWV��
WKHUHIRUH�� DGHTXDWH� DWWHQWLRQ� ZDV� JLYHQ� WR� FRYHULQJ� WKH�
µLQWHUQDWLRQDO�FRUH¶��

�
������ 7KH�81(6&2�LWVHOI�KDV�EHHQ�OD\LQJ�VWUHVV�RQ�GDWD�UHODWLQJ�WR�

WKH ()$� 3URJUDPPH�� � 7KHVH� DUH� IXOO\� FRYHUHG� E\� WKH�
µLQWHUQDWLRQDO�FRUH¶��

�

������ 7KH�&�6�2��KDV�EHHQ�HPSKDVLVLQJ�WKH�VLJQLILFDQFH�RI�0'*V���
7KH ILYH� SDUDPHWHUV� LGHQWLILHG� E\� WKH� 1DWLRQDO� 6WDWLVWLFDO�
&RPPLVVLRQ�LQ�WKLV�UHJDUG�KDYH�EHHQ�GXO\�UHFNRQHG�ZLWK��

�

,;�� 2YHUDOO�LQWHJUDWLRQ�RI�LQWHU�VHFWRUDO�FRKRUW�GDWD�
�

��� 7KH� HGXFDWLRQDO� VWDWLVWLFV� V\VWHP�RI� WKH�+5'� VHFWRU�
GRHV�QRW�FRYHU�DQ\�RI�WKH�RWKHU�VHFWRUV� ,QLWLDOO\��LW�GLG�
QRW LQFRUSRUDWH� HYHQ� WKH� RYHUDOO� HQUROPHQW� GDWD���
&RQVHTXHQWO\�� DOO� WKH� PRYHPHQWV� RI� VWXGHQWV� IURP� +LJKHU�
(GXFDWLRQDO� ,QVWLWXWLRQV� WR� RWKHU� VHFWRUDO� FRXUVHV� ZHUH�
SUHVXPHG�WR�EH�FDVHV�RI�GLVFRQWLQXDWLRQ�RI�VWXGLHV���7R��

�
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UHFWLI\� WKLV� DQRPDO\�� WKH� SUDFWLFH� RI� WUDFLQJ� LQWHU�VHFWRUDO�
PRYHPHQWV�RI�VWXGHQWV�ZDV�VWDUWHG��

�
��� 7KLV� SUDFWLFH� KDV� DSSDUHQWO\� QRW� EHHQ� ZRUNLQJ� ZHOO�� � 7KH�

GHOD\V�LQ�SXEOLFDWLRQ�RI�RXU�GDWD�FRXOG�KDYH�EHHQ�D�SUREOHP����
5HOXFWDQFH� RI� RWKHUV� WR� SDUW� ZLWK� LQIRUPDWLRQ� FRXOG� KDYH�
EHHQ� DQRWKHU�� � $SSUHKHQVLRQV� DERXW� WKH� UHDVRQV� IRU� VXFK�
LQWHU�VHFWRUDO�LQWUXVLRQV�FRXOG�KDYH�EHHQ�D�PDMRU�UHDVRQ�IRU�
WKH UHOXFWDQFH��
�

������ 7KH�0+5'�KDV�EHHQ�NHHQ�WR�VWUHDPOLQH�WKH�DUUDQJHPHQW�VR
DV WR� EH� DEOH� WR� FDSWXUH� FRUUHFW� DQG� FRPSOHWH�GDWD���
:H� ZHUH� VSHFLILFDOO\� DGYLVHG� WKDW� WKH� 5HYLHZ� &RPPLWWHH�
VKRXOG�FRQVLGHU�FROOHFWLRQ�RI�RYHUDOO�GDWD�IURP�WKUHH�
RWKHU�VHFWRUV�±�0HGLFDO�(GXFDWLRQ��/HJDO�6WXGLHV�DQG��
$JULFXOWXUDO�(GXFDWLRQ��

�
������ %HDULQJ�LQ�PLQG�WKH�VHQVLWLYLWLHV�RI�WKH�RWKHU�VHFWRUV��LW�ZDV�

VWUHVVHG�WKDW�WKH�LGHD�ZDV�QRW�WR�WDNH�RYHU�WKH�UHVSRQVLELOLW\�
IRU� FROOHFWLRQ� RI� HGXFDWLRQDO� VWDWLVWLFV� LQ� WKH� RWKHU� VHFWRUV��
WKH LGHD� ZDV� RQO\� WR� FROOHFW IURP� WKHP� RYHUDOO� FRKRUW�
GDWD WR� DVFHUWDLQ� WKH� LQWHU�VHFWRUDO� PRYHPHQWV� RI�
VWXGHQWV��

�
��� 7KHVH� UHTXLUHPHQWV� KDYH� EHHQ� GXO\� UHFNRQHG� ZLWK� ZKLOH�

SUHSDULQJ�WKH�IRUPDWV�IRU�WKH�+LJKHU�(GXFDWLRQ�VHJPHQW��
�
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�
;� &RYHUDJH�RI�µXQUHFRJQLVHG¶�LQVWLWXWLRQV�

�
��� 7KH� HGXFDWLRQDO� VWDWLVWLFV� V\VWHP� GRHV� QRW� UHFRJQLVH� WKH�

H[LVWHQFH�RI�XQUHJLVWHUHG�XQUHFRJQLVHG� LQVWLWXWLRQV�HLWKHU� LQ�
WKH 6FKRRO� (GXFDWLRQ� VHJPHQW� RU� LQ� WKH� +LJKHU� (GXFDWLRQ�
VHJPHQW�� � :KDW� ZLWK� WKH� WUHPHQGRXV� JURZWK� RI� VXFK�
LQVWLWXWLRQV� DQG� ZKDW� ZLWK� WKHLU� UHDG\� DFFHSWDQFH� E\� WKH�
SXEOLF�� LW� ZLOO� QR� ORQJHU� EH� MXVWLILDEOH� WR� LJQRUH� WKHP�� � 7KH�
VWULGHQW�JURZWK�DQG�IRUFHIXO�SHUIRUPDQFH�RI�VXFK�LQVWLWXWLRQV�
LQ�VHFWRUV�OLNH�,�7��DQG�)DVKLRQ�7HFKQRORJ\�IRU�H[DPSOH�KDYH�
FRPSOHWHO\�GHIODWHG�WKH�FRQYHQWLRQDO�GLVGDLQ�IRU�WKHP��

�
��� 7KH�SUHVHQFH�RI�µXQUHFRJQLVHG�LQVWLWXWLRQV¶�KDV�EHHQ�PRUH�LQ�

WKH 6FKRRO�(GXFDWLRQ�VHJPHQW���7KH�SRVLWLRQ�UHODWLQJ�WR�WKLV�
VLWXDWLRQ�KDV�EHHQ�SLWKLO\�VXPPHG�XS�E\�WKH�6XE�&RPPLWWHH�
RQ 6FKRRO� (GXFDWLRQ�� � 7KH� 5HYLHZ� &RPPLWWHH� KDV� QR�
KHVLWDWLRQ�LQ�TXRWLQJ�LW��

�
µ8QUHFRJQLVHG�VFKRROV¶�FRQVWLWXWH�DQ\ZKHUH�IURP����
WR ����RI�WKH�WRWDO�QXPEHU�RI�VFKRROV�� �(GXFDWLRQDO�
6WDWLVWLFV�� HVSHFLDOO\� RI� WKH� HOHPHQWDU\� HGXFDWLRQ�
VWDJH�� FDQQRW� DIIRUG� WR� LJQRUH� WKLV� VHJPHQW���
1RWZLWKVWDQGLQJ� DQ\� GLIILFXOWLHV�� WKHUHIRUH�� WKH� GDWD�
FROOHFWLRQ�GULYH�PXVW�LQFOXGH�WKHP�DOVR��
�
,W� PD\� QRW� EH� SUDFWLFDEOH� WR� RUJDQLVH� D� VHSDUDWH� H[HUFLVH���
$W WKH� VDPH� WLPH�� LW� ZLOO� EH� WRR� ELJ� D� MRE� IRU� WKH� &HQWUDO�
*RYW��WR�WDNH�RQ���6WDWHV�VKRXOG� WKHUHIRUH��EH SXVKHG�WR�
WDNH XS�WKLV�H[HUFLVH�¶�
�
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�

��� 7KH� 5HSRUW� RQ�+LJKHU� (GXFDWLRQ� WRR� H[SUHVVHV� WKH� RSLQLRQ�
WKDW XQUHFRJQLVHG� &ROOHJHV�,QVWLWXWLRQV� KDYH� DOVR� WR� EH�
FRYHUHG�� �%XW�� WKHLU�SURSRVDO� IRU�DFWLRQ� IROORZV�D�VRPHZKDW�
GLIIHUHQW� OLQH�� �7KHLU� UHFRPPHQGDWLRQ� LV�±�³� ,I�QHFHVVDU\�� LW�
FDQ EH�GRQH�WKURXJK�D�VHSDUDWH�VXUYH\���%XW��VXEVHTXHQWO\��
LW�VKRXOG�EH�LQFOXGHG�DV�D�SDUW�RI�WKLV�H[HUFLVH�´�

�
��� 7KH� 1DWLRQDO� 6WDWLVWLFDO� &RPPLVVLRQ� UHFRPPHQGHG� WKDW�

µXQUHFRJQLVHG� VFKRROV�DQG� LQVWLWXWLRQV�VKRXOG�EH�FRYHUHG� LQ�
VDPSOH� VXUYH\V� WR� EH� FRQGXFWHG� E\� WKH� 0+5'� DQG� LQ� $,(�
6XUYH\V�RI�1&(57¶��

�
��� 7KH� 6XE�&RPPLWWHH� RI� WKH� $GYLVRU\� &RPPLWWHH� RQ�

(GXFDWLRQDO�6WDWLVWLFV�KDG�DOVR�DGGUHVVHG�WKLV�LVVXH���%XW��LWV�
UHFRPPHQGDWLRQ�ZDV�UDWKHU�YDJXH�DQG�ORRVH�HQGHG��

�
µ6SHFLDO�HIIRUWV�VKRXOG�EH�PDGH�WR�HQXPHUDWH�XQUHFRJQLVHG�
VFKRROV� E\� WKH� ORFDO� DXWKRULWLHV� DW� EORFN� DQG� FOXVWHU� OHYHOV�
DQG WR� FROOHFW� VRPH�EDVLF� GDWD� RQ�QXPEHU� RI� VWXGHQWV�DQG�
QXPEHU�RI�WHDFKHUV�IURP�VXFK�VFKRROV¶��

�
������ 7KH� 5HYLHZ� &RPPLWWHH� KDV� DOVR� GHOLEHUDWHG� RQ� WKLV� LVVXH���

:H� DJUHH� ZLWK� WKH� DVVHVVPHQW� WKDW� µXQUHFRJQLVHG�
LQVWLWXWLRQV¶� FRQVWLWXWH� WRR� ODUJH� D� FKXQN� RI� WKH� SLH� WR� EH�
LJQRUHG��

�
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�

������ %XW�� EHFDXVH� RI� WKHLU� GLVSHUVHG� ORFDWLRQV� DQG� WKH�
DWWHQGDQW� GLIILFXOWLHV� LQ� WUDFNLQJ� WKHP�� ZH� ILQG� LW�
GLIILFXOW� WR� DFFHSW� WKH� SURSRVLWLRQ� WKDW� WKH\�PD\� EH�
FRYHUHG� E\� WKH� UHJXODU� GDWD� FROOHFWLRQ� H[HUFLVH�
VWUDLJKWDZD\�� � 6XFK� D� FRXUVH� RI� DFWLRQ� PD\�
XQQHFHVVDULO\�GHOD\�WKH�PDLQ�H[HUFLVH��

������ $V�UHFRPPHQGHG�E\�WKH�5HSRUW�RQ�+LJKHU�(GXFDWLRQ��LW ZLOO�
EH PRUH�UHDOLVWLF�WR�FRPPLVVLRQ�D�VHSDUDWH�VXUYH\�WR�
LGHQWLI\� DQG� FRYHU� WKH� XQUHFRJQLVHG� LQVWLWXWLRQV��
7KHVH�LQVWLWXWLRQV�KDYH�D�SHQFKDQW�IRU�VKLIWLQJ�ORFDWLRQV���,W
ZLOO� WKHUHIRUH�� EH� QHFHVVDU\� WR� JLYH� WKHP� XQLTXH�
SHUPDQHQW� FRGHV�� XQGHU� D� ZHOO� GHVLJQHG� FRGLQJ�
V\VWHP�� VR� WKDW� WKH\� FDQ� EH� WUDFNHG� ZLWKRXW�
GLIILFXOW\� ,QFLGHQWDOO\��WKLV�ZLOO�EH�DQ�DGYDQWDJH�RI�JHWWLQJ�
WKHP WR� EH� FRYHUHG� E\� D� VHSDUDWH� VXUYH\� WR� VWDUW� ZLWK���
6XEVHTXHQWO\��LI�SRVVLEOH��DV�UHFRPPHQGHG�E\�WKH�5HSRUW�RQ�
+LJKHU�(GXFDWLRQ�� WKH� FRYHUDJH�FDQ�EH�KDQGHG�RYHU� WR� WKH�
UHJXODU�H[HUFLVH��

�
������ 6WDWHV�87V�E\�WKHPVHOYHV�PD\�RU�PD\�QRW�EH�DEOH�WR�KDQGOH�

WKLV�WDVN���,W ZLOO�EH�DGYLVDEOH�IRU�WKH�&HQWUDO�*RYW��WR�
WDNH WKH� LQLWLDWLYH� DQG�SODQ� WKH� H[HUFLVH�� � ([HFXWLRQ�
RI� WKH� SODQ�� DV� LQ� WKH� FDVH� RI� WKH� $,6(6� �RI� WKH�
1&(57���FDQ�EH�E\�WKH�6WDWHV�87V��

�
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�

;,�� &RYHUDJH�RI�2SHQ�DQG�'LVWDQFH�/HDUQLQJ�,QVWLWXWLRQV�
�

��� ,Q� UHFHQW� WLPHV�� FRQYHQWLRQDO� EDUULHUV� LQ� HGXFDWLRQ� KDYH�
EHHQ� EURNHQ� WR� DGPLW� RU� UHFRJQLVH� QHZHU� V\VWHPV���
'LVWDQFH� /HDUQLQJ� V\VWHPV� KDYH� RI� FRXUVH� EHHQ� LQ�
H[LVWHQFH� IRU� VRPHWLPH� QRZ�� � %XW�� 2SHQ� /HDUQLQJ�
V\VWHPV� KDYH� JDLQHG� UDSLG� FXUUHQF\� ODWHO\�� �7KH 5HYLHZ�
&RPPLWWHH� DSSUHFLDWHV� WKH� LQHYLWDELOLW\� RI�
UHFRJQLVLQJ� WKHP� DQG� UHFNRQLQJ� ZLWK� WKHLU� GDWD� IRU�
FRPSOHWLRQ� RI� FRYHUDJH� LQ� WKH� H[HUFLVH� WR� FROOHFW�
HGXFDWLRQDO�VWDWLVWLFV��

�
������ 6XFK� LQVWLWXWLRQV�KDYH�FRPH�XS�ERWK�DW�VFKRRO� OHYHO�DQG�DW��

KLJKHU�HGXFDWLRQ�OHYHO��
�
������ ,QVWLWXWLRQV�OLNH�WKH�1,26�DUH�SURPLQHQW�DW�WKH�VFKRRO�OHYHO���

:KLOH� WKH� 1,26� LV� SURPLQHQW� DW� WKH� QDWLRQDO� OHYHO�� VLPLODU�
LQVWLWXWLRQV� DW� WKH� 6WDWH� OHYHO� KDYH� DOVR� FRPH� XS�� � )RU�
SXUSRVHV�RI�WKLV�H[HUFLVH��WKH�1,26�FDQ�FRQYHQLHQWO\�
EH UHFRJQLVHG� DV� WKH� 1DWLRQDO� 1RGDO� $JHQF\� IRU�
FROOHFWLQJ� HGXFDWLRQDO� VWDWLVWLFV� UHODWLQJ� WR� RSHQ�
VFKRROLQJ�DQG�GLVWDQFH�OHDUQLQJ�DW�WKH�VFKRRO�OHYHO��

�
������ $W WKH� KLJKHU� HGXFDWLRQ� OHYHO� PDQ\� 8QLYHUVLWLHV� KDYH�

VLQFH�ORQJ�EHHQ�UXQQLQJ�FRUUHVSRQGHQFH�FRXUVHV���,Q�UHFHQW�
WLPHV��PDQ\�6WDWHV�KDYH�IROORZHG�WKH�,QGLUD�*DQGKL�1DWLRQDO�
2SHQ 8QLYHUVLW\� PRGHO� WR� HVWDEOLVK� WKHLU� RZQ� 2SHQ�
8QLYHUVLWLHV����
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�
$V VWDWHG� HDUOLHU� LQ� 6HFWLRQ� ��$�� WKH 'LVWDQFH�(GXFDWLRQ�
&RXQFLO�KDG�EHHQ�UHFRJQLVHG�DV�WKH�1RGDO�$JHQF\�IRU�
DOO VXFK� LQVWLWXWLRQV� WR� EH� FRYHUHG� XQGHU� WKLV�
H[HUFLVH�� 7KH� 5HYLHZ� &RPPLWWHH� KDV� QR� KHVLWDWLRQ� LQ�
HQGRUVLQJ� WKLV� YLHZ� DQG� UHFRPPHQGLQJ� FRQWLQXDWLRQ� RI� WKH�
DUUDQJHPHQW��
�

��� ,Q� WKH� )ORZ� &KDUW� DWWDFKHG� DW� SDJH� ����� DUUDQJHPHQWV�
DFFRUGLQJO\� KDYH� EHHQ� LQFRUSRUDWHG� IRU� FRYHULQJ� RSHQ� DQG�
GLVWDQFH�OHDUQLQJ�LQVWLWXWLRQV��

�

;,�� $QDO\VHV�RI�HGXFDWLRQDO�VWDWLVWLFV�
�

��� ,Q� WKH� 5HJLRQDO� 0HHWLQJV�� VRPH� RI� WKH� PRUH� SHUFHSWLYH�
UHSUHVHQWDWLYHV� RI� 6WDWHV�87V� REVHUYHG� WKDW� HGXFDWLRQDO�
VWDWLVWLFV�VKRXOG�EH�YLHZHG�QRW�MXVW�DV�FROOHFWLRQ�RI�GDWD�EXW�
PRUH� DV� D� WRRO� IRU� WDNLQJ� PDQDJHULDO� GHFLVLRQV�� � 7KH\�
GHPDQGHG� WKDW� GDWD� RQ� LPSRUWDQW� LQGLFDWRUV� H�J��� *URVV�
(QUROPHQW�5DWLRQ� �*(5���'URS�RXW� UDWHV�DQG��*HQGHU�3DULW\�
,QGH[��*3,���HWF���RI�WKH�UHFHQW�SDVW�PXVW�EH�DYDLODEOH�WR�WKH�
SODQQHUV�DQG�SROLF\�PDNHUV�� �7KH�5HYLHZ�&RPPLWWHH� WRWDOO\�
HQGRUVHV�WKLV�YLHZ�SRLQW��

�
������ 6WDWLVWLFV�DUH�FROOHFWHG�WR�VHUYH�YDULRXV�SXUSRVHV���,W�

PD\� QRW� EH� SRVVLEOH� WR� WKLQN� RI� DOO� WKH� RSWLRQV� DQG�
FDWHU� WR� WKHP�� � 7KDW� LV� ZK\� WKH� 5HYLHZ� &RPPLWWHH�
KDV EHHQ�LQ�IDYRXU�RI�SURYLGLQJ�RQ�OLQH�SXEOLF�DFFHVV�
WR UDZ�GDWD�VR�WKDW�XVHUV�FDQ�VXLW�WKHLU�UHTXLUHPHQWV��

�
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�

������ %XW�� IRU� SXUSRVHV� RI� SROLF\�PDNLQJ�� SODQQLQJ��
SURJUDPPLQJ� DQG�� PRQLWRULQJ� LW� VKRXOG� EH� SRVVLEOH�
WR DQWLFLSDWH� WKH� UHTXLUHPHQWV�DQG�DQDO\VH� WKH�GDWD�
DFFRUGLQJO\�WR�SURYLGH�µGDWD�DOHUWV¶�RU�µLQGLFDWRUV¶��

�
������ 1HYHUWKHOHVV��LW�VKRXOG�EH�FDUHIXOO\�QRWHG�LQ�WKLV�FRQWH[W�WKDW�

IRU� WKLV�VHUYLFH� WR�EH�HIIHFWLYH�� WKH�DQDO\]HU�ZLOO�KDYH�WR�EH�
DGYLVHG� VSHFLILFDOO\� DERXW� WKH� SRLQWV� RQ� ZKLFK�
µDOHUWV¶�¶LQGLFDWRUV¶�DUH�UHTXLUHG��DOVR��WKH�XWLOLW\�DQG�UHOLDELOLW\�
RI VXFK�DOHUWV�LQGLFDWRUV�ZLOO�KDYH�WR�EH�SURSHUO\�DVVHVVHG��

�
������ 'DWD�ZLOO� QHHG� WR� EH� VFUHHQHG� VWDJHZLVH�ZLWK� IRFXV�

RQ� FULWLFDO� SDUDPHWHUV�� � 7LPH� VHULHV� GDWD� RQ� FULWLFDO�
SDUDPHWHUV� PD\� KDYH� WR� EH� JHQHUDWHG�� $V� ZDV�
UHFRPPHQGHG�LQ�VRPH�5HJLRQDO�0HHWLQJV��WKH�V\VWHP�WR�EH�
DGRSWHG� IRU� WKLV� SXUSRVH� VKRXOG� KDYH� EXLOW�LQ� YDOLGDWLRQ�
FKHFNV�� DQG�� LW� VKRXOG� WKURZ� XS� µGDWD� DOHUWV¶� WR� IDFLOLWDWH�
TXLFN�FRUUHFWLYH�DWWHQWLRQ�DFWLRQ��

�
��� ,W� LV� LQ� DSSUHFLDWLRQ� RI� VXFK� UHTXLUHPHQWV� WKDW� WKH� 5HYLHZ�

&RPPLWWHH�KDV�RSWHG�IRU�WRWDO�DGRSWLRQ�RI�WKH�WHFKQRORJLFDO�
DGYDQFHPHQWV���:H�KDYH�EHHQ�DXWKRULWDWLYHO\�DGYLVHG�E\�WKH�
1,& WKDW�WKH\�KDYH�WKH�QHFHVVDU\�FDSDELOLWLHV�WR�FDWHU�WR�DOO�
VXFK�UHTXLUHPHQWV��

�
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�
�L��� ,&7� SHQHWUDWLRQ� LV� HVVHQWLDO� WR� FDSLWDOLVH� RU� WR� KDYH�

WKH SRWHQWLDO� WR� PHHW� VSHFLILF� LQIRUPDWLRQ�
UHTXLUHPHQWV��

�
�LL��� 7KH� 1,&� KDV� YDVW� H[SHULHQFH� LQ� WKH� ILHOG� RI�

,QIRUPDWLRQ� 7HFKQRORJ\�� � ,W� KDV� DSSRLQWHG�
,QIRUPDWLFV�2IILFHUV�DW� WKH�GLVWULFW� OHYHO� WR�KHOS�XVHUV�
RI WKH�QHWZRUN��

�
�LLL��� )RU� VWDWLVWLFDO� DQDO\VLV� DQG� PRGHOLQJ� IRU� WLPH� VHULHV�

DQDO\VLV RI�� WKH� GDWD� FRPSLOHG�� 1,&¶V� $QDO\WLFDO�
0RGHOLQJ� 'LYLVLRQ� KDV� DOUHDG\� VXJJHVWHG� WKH�
PHWKRGRORJLHV� DQG� VRIWZDUH� WRROV� DQG� XWLOLWLHV�
UHTXLUHG� IRU� GDWD�ZDUHKRXVLQJ�� GDWD�PLQLQJ� DQG�*,6�
EDVHG��SURMHFWLRQV� IRU� SURSHU� XQGHUVWDQGLQJ� DQG�
DQDO\VLV DQG��LQWHUSUHWDWLRQ� RI� GDWD�� � 7KH� 'LYLVLRQ¶V�
SRWHQWLDO� DQG� H[SHUWLVH� FDQ� EH� XVHG� WR� GHYLVH� DQG�
GHYHORS�WKH�VRIWZDUH�DSSOLFDWLRQV�DV�GHVLUHG��

�
�LY��� 9DULRXV�SDFNDJHV�RI�SURJUDPPHV��HJ��*,6��0,6��HWF���

DUH DYDLODEOH� IRU� LPPHGLDWH� DGRSWLRQ�� � 8VH� RI� WKHVH�
IRU� DQDO\WLFDO� SXUSRVHV�GXO\� IDFLOLWDWH� LGHQWLILFDWLRQ�RI�
VWURQJ DQG� ZHDN� SRLQWV� DQG� SURMHFW� WKH� DUHDV� RI�
FRQFHUQV� JUDSKLFDOO\� DQG� WKHUHE\� HQDEOH� GHFLVLRQ�
PDNHUV�WR�LQLWLDWH�QHFHVVDU\�PHDVXUHV��

�
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�

�Y�� ,Q� DVVRFLDWLRQ� ZLWK� WKH� 'HSDUWPHQW� RI� ,QIRUPDWLRQ�
7HFKQRORJ\�� 1,&� LV� LQVWUXPHQWDO� LQ� GHYHORSLQJ� 6WDWH�
:LGH�$UHD�1HWZRUNV� LQ�DOO�6WDWHV�87V�� �7KH�/$1�DQG�
:$1 FRQQHFWLYLWLHV� DW� 6WDWH�� GLVWULFW� DQG�EORFN� OHYHOV�
FDQ EH�XVHIXOO\�DYDLOHG�RI��

�
�YL��� 7KH� 1,&� KDV� KHOSHG� WKH� -XGLFLDU\�� 1RUWK� (DVWHUQ�

6WDWHV� 5XUDO� 'HYHORSPHQW�+HDOWK�/DERXU� 6HFWRUV��
0DQGL $GPLQLVWUDWLRQ� �$JULFXOWXUH�� DQG�� &HQVXV�
2SHUDWLRQV�WR�GHYHORS�DQG�PDLQWDLQ�RQ�OLQH�DYDLODELOLW\�
RI LQIRUPDWLRQ��:LWK�WKH�H[SHUWLVH�LW�KDV��GHYHORSHG� LQ�
WKLV UHJDUG�RYHU�WKH�\HDUV��WKH�1,&�FDQ�� UHYROXWLRQLVH�
WUDQVSDUHQF\� RI� RSHUDWLRQV� WKHUHE\� �LQFLGHQWDOO\��
KHOSLQJ�WR�PHHW�FRPSOHWHO\�WKH�57,�UHTXLUHPHQWV��

�
�YLLL��� ,Q� WKH� FRQWH[W� HVSHFLDOO\� RI� WKH� VWULGHV�PDGH�E\� WKH�

µ(GXFDWLRQ� 3RUWDO¶�� WKHUH� LV� DQ� XUJHQW� QHHG� WR�
PRGHUQLVH�(GXFDWLRQDO�6WDWLVWLFV��

�
7KH IUDPHZRUN�DQG�SRWHQWLDO�RI�WKH�µ(GXFDWLRQ�3RUWDO¶�
VKRXOG� EH� ZLGHO\� SXEOLFLVHG� VR� WKDW� PRUH� DQG� PRUH�
SHRSOH�FDQ�EHJLQ�WR�WDNH�DGYDQWDJH�RI�LWV�IDFLOLWLHV���

�
,Q WKLV� FRQWH[W�� LW� KDV� DOVR� WR� EH� DSSUHFLDWHG� WKDW�
3RUWDOV� FDQ� EH� XVHG� WR� FRQGXFW� SHULRGLF� VXUYH\V� WR�
DVVHVV�WKH�LPSDFW�RI�VFKHPHV�SURMHFWV��

�
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�

;,,,�� 2Q�OLQH�DYDLODELOLW\�RI�GDWD�
�

��� 7KH� EDVLF� WKUXVW� RI� WKH� 5HYLHZ� &RPPLWWHH¶V� WKLQNLQJ� RQ�
WKH VXEMHFW� KDV EHHQ� DERXW� WLPHOLQHVV� RI� GDWD�
FROOHFWLRQ�DQG�UHOLDELOLW\�RI�WKH�GDWD�FROOHFWHG��

������ 0HDVXUHV� OLNH� LQWURGXFWLRQ� RI� D� OHJLVODWLYH� VXSSRUW� IRU� WKH�
HGXFDWLRQDO� 6WDWLVWLFV� 6\VWHP�� DGRSWLRQ� RI� WKH� PRGHUQ�
WHFKQRORJLFDO� GHYHORSPHQWV� DYDLODEOH�� SUHVFULSWLRQ� RI� D�
FDPSDLJQ� PRGH� IRU� FROOHFWLRQ� RI� GDWD�� LQFRUSRUDWLQJ�
SURYLVLRQV� IRU� D� V\VWHP�RI� UHZDUGV� �IRU� JRRG�SHUIRUPDQFH��
DQG SHQDOWLHV��IRU�EDG�SHUIRUPDQFH��DQG��LQWURGXFWLRQ�RI�DQ�
XQLILHG�V\VWHP�RI�GDWD�FROOHFWLRQ�ZLOO�KHOS� WR�VWUHDPOLQH� WKH�
VHW�XS�DQG�VSHHG�XS�GDWD�FROOHFWLRQ��

�
������ 5HOLDELOLW\� RI� WKH� GDWD� FROOHFWHG� LV� ERXQG� WR� LPSURYH� ZLWK�

PHDVXUHV� OLNH� GDWD� YDOLGDWLRQ� FKHFNV� EXLOW�LQWR� WKH�
FRPSXWHULVHG�SURJUDPPH�IRU�GDWD�FROOHFWLRQ��SUHVFULSWLRQ�RI�
�VDPSOH�� YDOLGDWLRQ� FKHFNV� DW� WKH� FOXVWHU�OHYHO� DQG� EORFN�
OHYHOV�DQG��WKH�.DUQDWDND�LQLWLDWLYH�RI�SULQWLQJ�WKH�VFKHGXOHV�
ZLWK�WKH�SUHYLRXV�\HDU¶V�GDWD��

�
��� 7KH� 5HYLHZ� &RPPLWWHH� LV� ILUPO\� RI� WKH� RSLQLRQ� WKDW�

WUDQVSDUHQF\� RI� WKH� SURFHVV� ZLOO� DXWRPDWLFDOO\�
UHLQIRUFH� ERWK� WKH� WLPHOLQHVV� DQG� WKH� UHOLDELOLW\�
IDFWRUV�� � $FFRUGLQJO\�� LW� UHFRPPHQGV� WKDW� ERWK� UDZ�
GDWD DQG�SURFHVVHG�GDWD�PXVW�EH�DYDLODEOH�RQ�OLQH�IRU�
SXEOLF�DFFHVV���&RPSXWHULVDWLRQ�RI�WKH�ZKROH�SURFHVV�
ZLOO HDVLO\�IDFLOLWDWH�WKLV��
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�

������ 7KHUH� LV� DQ� RSLQLRQ� WKDW� VRPH� VHQVLWLYLWLHV� PD\� PLOLWDWH�
DJDLQVW� XQUHVWULFWHG� DYDLODELOLW\� IRU� DFFHVV� RQ�OLQH� RI� UDZ�
GDWD� 7KH�5HYLHZ�&RPPLWWHH�ILQGV�LW�GLIILFXOW�WR�DFFHSW�WKLV�
FRQWHQWLRQ�� �$V�HDUOLHU�VWDWHG��RXU�HPSKDVLV�RQ� LQWURGXFWLRQ�
RI D� OHJLVODWLYH�VXSSRUW� IRU� WKH�HGXFDWLRQDO�VWDWLVWLFV�V\VWHP�
LV� SUHGLFDWHG� RQ� WKH� FRQYLFWLRQ� WKDW�� IRU� HGXFDWLRQDO�
VWDWLVWLFV�� WKH� VWUHVV� ZLOO� KDYH� WR� EH� RQ� WRWDO� WUDQVSDUHQF\�
H[WHQGLQJ� WR�HDV\�DYDLODELOLW\�RI�RQ�OLQH�SXEOLF�DFFHVV�� �$Q\�
GLOXWLRQ� RI� WKLV� FRQYLFWLRQ� FDQ� EH� VHHQ� WR� EH� DQWLWKHWLFDO� WR�
WKH SKLORVRSK\�XQGHUO\LQJ� WKH�57,�V\VWHP� ODLG�GRZQ�E\�WKH�
*RYW��

�
������ ,W� LV� QRWHZRUWK\� WKDW� WKH� 1,&� KDV� JDLQHG� SDUWLFXODU�

H[SHULHQFH�LQ�RUJDQLVLQJ�RQ�OLQH�DYDLODELOLW\�RI�GDWD�IRU�SXEOLF�
DFFHVV�� � 7KH� $*0$5.� V\VWHP� WKDW� KDV� EHHQ� HVWDEOLVKHG�
WKURXJKRXW� WKH� FRXQWU\�DQG�EHLQJ�RSHUDWHG�DW� µ0DQGL¶� OHYHO�
LV�D�JRRG�H[DPSOH�RI�EHQHILFLDO�H[SORLWDWLRQ�RI�WKH�SRWHQWLDO�
DYDLODEOH�� � 7KH� .DUQDWDND� SURMHFW� RI� H[SHULPHQWLQJ� ZLWK�
VRPH�VRUW�RI�µPRELOH�SKRQH¶�FRQQHFWLYLW\�ZLWK�VHUYHUV�WR�JHW�
GDWD RQ� SURILWDEOH� UDWHV� LQ� ZKROHVDOH�UHWDLO� PDUNHWV� LV�
DQRWKHU�H[FLWLQJ�GHYHORSPHQW��

�
������ 7KHUH� LV�DQRWKHU�RSLQLRQ� WKDW�SURFHVVHG�GDWD�VKRXOG�

EH DYDLODEOH� IRU� DFFHVV� RQ�OLQH� RQO\� IRU� D� µIHH¶�� � 7KH�
5HYLHZ� &RPPLWWHH� DSSUHFLDWHV� WKH� FRVW�
FRQVLGHUDWLRQ�LQYROYHG�LQ�WKLV�RSLQLRQ���2QFH�WKH�UDZ�
GDWD LV� UHOHDVHG� RQ�OLQH� IRU� SXEOLF� DFFHVV�� WKHUH�
VKRXOG�UHDOO\�EH�QR�REMHFWLRQ�WR�SD\LQJ�IRU�WKH��

�
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�
FRVW� RI� SURFHVVLQJ� E\� WKH� &%(6�� 7KHUH� FDQ� EH� QR�
MXVWLILFDWLRQ�LQ�DQ\�FODLP�IRU�IUHH�VXSSO\�RI�SURFHVVHG�GDWD��
�

������ :H�ZLVK�WR�FRPPHQG�KHUH�WKH µ5*,�PRGHO¶�IRU�UHOHDVH�
RI�SURFHVVHG�GDWD��XSRQ�UHFHLSW�RI�UHTXHVWV�IRU�SURFHVVHG�
GDWD RU�VSHFLILF�WDEOHV��WKH�5*,�SUHSDUHV�WKH�&'V�IRU�VDOH�DW�
D IL[HG� SULFH�� � 7KLV� KHOSV� WKH� 5*,� WR� UHFRYHU� LWV� FRVW� RI�
SURFHVVLQJ�� �,W�DOVR�KHOSV�WR�HOLPLQDWH�IULYRORXV�UHTXHVWV�IRU�
SURFHVVHG�GDWD��

�

;,9�� )XQGLQJ�1RUP�DQG�&RVWLQJ�
�

��� 7KH�5HYLHZ�&RPPLWWHH� UHFRJQLVHV� WKH� LPSRUWDQFH�RI�EHLQJ�
PRUH� UHDOLVWLF� WKDQ� LGHDOLVWLF� LQ� PDNLQJ� UHFRPPHQGDWLRQV���
2QO\ ZKDW� LV�SUDFWLFDEOH�PXVW�EH�UHFRPPHQGHG���)URP�WKLV�
SRLQW�RI�YLHZ��µFRVWLQJ¶�LV�IRXQG�WR�EH�RI�FUXFLDO�FRQFHUQ��

��� :H�DUH��KRZHYHU��VKRFNHG�WR�NQRZ�WKDW�QRW RQO\�LV�WKHUH�
QR IXQGLQJ�QRUP�EXW��HYHQ�WKH�FRVWV�DFWXDOO\�LQFXUUHG�
FDQ�QRW�EH�ZRUNHG�RXW�ZLWK�DQ\�UHDVRQDEOH�GHJUHH�RI�
FHUWLWXGH��

��� 7KH�LQIUDVWUXFWXUDO�DQG�VWDII�VXSSRUW�IDFLOLWLHV�SURYLGHG�WR�WKH�
(GXFDWLRQDO�6WDWLVWLFV�V\VWHP�DUH�DG�KRF���(YHQ�WKHVH�DG�KRF�
IDFLOLWLHV� DUH� QRW� DOZD\V� IXOO\� DYDLODEOH�� � 5HVRXUFHV� DUH�
GLYHUWHG�ZLWKRXW�FRPSXQFWLRQ�WR�RWKHU�DFWLYLWLHV����
&RQVHTXHQWO\�� LW� GRHV� EHFRPH� LPSRVVLEOH� WR� TXDQWLI\� WKH�
FRVWLQJ��
�
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�

������ 7KH� 6XE�&RPPLWWHH� RQ� 6FKRRO� (GXFDWLRQ�� WKHUHIRUH�� FRXOG�
QRW DGHTXDWHO\�FRYHU�WKH�µWHUP�RI�UHIHUHQFH¶�RQ�WKLV�VXEMHFW���
7KH 6XE�&RPPLWWHH�IRXQG�LW�GLIILFXOW�WR�ZRUN�RXW�WKH�IXQGLQJ�
UHTXLUHPHQWV�� �$V�UHJDUGV�FRVWLQJ�� LW�FRXOG�RQO\�JLYH�D� µXQLW�
FRVW¶�IRU�D�'LVWULFW��IXUWKHU�GHWDLOLQJ�LW�FRXOG�QRW�GR��

�
������ 7KH� 6XE�&RPPLWWHH� RQ� )XQGLQJ� DQG� ([SHQGLWXUH� 1RUPV�

FRXOG GR�QR�EHWWHU���$OO�WKDW�LW�FDQ�VD\�LV�±�
�
³ (YHQ� WKRXJK� H[DFW� FRVWLQJ� GHWDLOV� ZHUH� QRW� DYDLODEOH�� LW�
ZDV� HYLGHQW� WKDW� WKH� VWDII�VXSSRUW� DYDLODEOH� DQG� IDFLOLWLHV�
SURYLGHG� ZHUH� KRSHOHVVO\� LQDGHTXDWH�� WKH� 5HYLHZ�
&RPPLWWHH� PXVW� SURSRVH� D� VHSDUDWH� FRPSOHPHQW� RI� VWDII�
IRU� HGXFDWLRQDO� VWDWLVWLFV� WR� EH� IXQGHG� RXW� RI� WKH� ������
SURYLVLRQ�´�
�

������ (YHQ�6WDWHV�87V��RWKHU�WKDQ�.DUQDWDND��FRXOG�QRW�EH�RI�DQ\�
KHOS�LQ�WKLV�UHJDUG���(YHQ�WKH�81(6&2�,QVWLWXWH�IRU�6WDWLVWLFV�
KDV QRW�EHHQ�DEOH�WR�JLYH�DQ\�JXLGDQFH�RQ�WKLV�VXEMHFW��

�
������ 7KH� RQO\� VRXUFHV� RI� UHOHYDQW� LQIRUPDWLRQ� KDYH� EHHQ� WKH�

.DUQDWDND� (GXFDWLRQ� 'HSW�� DQG� WKH� 1,&�� � 7KH� IRUPHU� KDV�
JLYHQ� D� OHDG� E\� VWDWLQJ� WKDW�� LW� GRHV� QRW� KDYH� DQ\� IXQGLQJ�
QRUPV� IRU� GDWD� FROOHFWLRQ�� EXW�� LQ� SODQQLQJ�� LW� KDV� D� QRUP�
WKDW ��� RI� SURMHFW� IXQGV� FDQ� EH� XVHG� IRU� HYDOXDWLRQ� RI�
SURMHFWV��

�
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�

������ 7KH� 1,&� KDV� LQGLFDWHG� WKDW� WKH� ,7� VHFWRU� KDV� D� JXLGHOLQH�
DERXW SURYLGLQJ� ��� RI� WKH� H[SHQGLWXUH� RQ� µ3ODQ¶� LWHPV� IRU�
GDWD FROOHFWLRQ�SXUSRVHV��

�
������ ,W�ZRXOG�KDYH�EHHQ�H[FHOOHQW�LI�PRUH�LQIRUPDWLRQ�KDG�

EHHQ DYDLODEOH�WR�DGGUHVV�WKLV�LVVXH�RI�EDVLF�FRQFHUQ��
�

1HYHUWKHOHVV��EHFDXVH�RI�WKH�IXQGDPHQWDO�VLJQLILFDQFH�
RI� WKLV� LVVXH�� EDVHG� RQ� WKH� OLPLWHG� LQIRUPDWLRQ�
DYDLODEOH� WKURXJK� WKH� REVHUYDWLRQV� RI� WKH� .DUQDWDND�
(GXFDWLRQ� 'HSW�� DQG� WKH� 1,&�� WKH� 5HYLHZ� &RPPLWWHH�
SURSRVHV� D� IXQGLQJ� QRUP� RI� ����� RI� WKH� HGXFDWLRQ�
EXGJHW��
�

������ 7KH� LQIUDVWUXFWXUDO� IDFLOLWLHV� FUHDWHG� DQG� WKH� VWDII�
VXSSRUW� SURYLGHG� VKRXOG� EH� H[FOXVLYHO\� IRU�
HGXFDWLRQDO� VWDWLVWLFV�� � ,W� ZLOO�� WKHUHIRUH�� EH�
DSSURSULDWH� LI� WKH\� DUH� IXQGHG� RXW� RI� WKLV� SURYLVLRQ�
DQG GHWDLOHG�H[FOXVLYHO\�IRU�WKH�HGXFDWLRQDO�VWDWLVWLFV�
V\VWHP��

�
��� 5HFRJQLVLQJ� WKH� IDFW� WKDW� WKH� UHFRPPHQGDWLRQ� LV�

EDVHG�RQ�VFDQW\�GDWD��WKH�5HYLHZ�&RPPLWWHH�ZLVKHV�
WR XUJH� WKH� *RYHUQPHQW� WR� FRQGXFW� VRPH� FDVH�
VWXGLHV� IRU� DVVHVVLQJ� WKH� FRVW� RI� GDWD� FROOHFWLRQ� DW�
GLIIHUHQW� OHYHOV� VR� DV� WR� GHYHORS� D� UHDVRQDEOH� GDWD�
EDVH IRU�ILQDOO\�IL[LQJ�WKH�IXQGLQJ�QRUP��

�
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�

;9� &RPSHQGLXP�RI�µEHVW�SUDFWLFHV¶�
�

��� ,Q DQ\� V\VWHP� RI� LQWHU�VHFWRUDO�� PXOWL�VHJPHQWDO�
RSHUDWLRLQV�� LW� LV� DOZD\V� JRRG� WR� SURYLGH� IRU� FURVV�
IHUWLOLVDWLRQ� RI� LGHDV�SUDFWLFHV�� 7KH� (GXFDWLRQDO�
6WDWLVWLFV�V\VWHP�FDQ�HTXDOO\�EHQHILW�E\�VXFK�DUUDQJHPHQWV��

��� (YHQ� WKRXJK� WKH� 1DWLRQDO� )RFDO� 3RLQW� ZLOO� KDYH� WKH�
SULPH IRFXV�LQ�RSHUDWLRQV�DQG�ZLOO�UHPDLQ�WKH�FRUH�RI�WKH�
V\VWHP� E\� HQIRUFLQJ� WKH� �VWDWXWRULO\�� SUHVFULEHG� QRUPV��
VWDQGDUGV� DQG�� UHVSRQVLELOLWLHV�� WKH� VXE�V\VWHPV� LQ� WKH�
PDWUL[�ZLOO�UHWDLQ�WKHLU�VFRSH�IRU�LQLWLDWLYHV���,W�ZLOO�EH�
QHFHVVDU\� WR� IRVWHU� WKHLU� HQWKXVLDVP� IRU� VXFK�
LQLWLDWLYHV� DQG� SURPRWH� WKHLU� UHSOLFDWLRQ� HOVHZKHUH���
,W LV� WKLV� SXUSRVH� WKDW� D� FRPSHQGLXP� RI� EHVW�
SUDFWLFHV�ZLOO�VHUYH��

�
�������7KH� GHYHORSPHQWV� XQGHU� ',6(� FDQ� EH� FLWHG� DV� D� µEHVW�

SUDFWLFH¶� LQ� WKH� VFKRRO� HGXFDWLRQ� VHJPHQW�� � ,WV�SURSDJDWLRQ�
DV VXFK�ZLOO�KHOS�RWKHUV�LQ�RWKHU�VHJPHQWV�RU��HYHQ��LQ�RWKHU�
VHFWRUV� WR� JDLQ� NQRZOHGJH� DERXW� WKH� LPSURYHPHQWV� DQG�
FRQVLGHU�WKHLU�DGRSWLRQ�DGDSWDWLRQ��

�
�������7KH� LPSURYHPHQW� LQ� WKH� ',6(� V\VWHP� LQWURGXFHG� E\� WKH�

6WDWHV�RI�2ULVVD�DQG�8�3���3OHDVH�VHH�WKH�GHWDLOV�LQ�6HFWLRQ�±�
�� DUH� H[FHOOHQW� H[DPSOHV� RI� HQWHUSULVLQJ� LQWUD�VHJPHQWDO�
LQLWLDWLYHV���,Q�D�ELJ�FRXQWU\�OLNH�RXUV��RWKHU�6WDWHV�87V�PD\��

�
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QRW HDVLO\� FRPH� WR� NQRZ� RI� VXFK� GHYHORSPHQWV� LQ� WKH�
DEVHQFH�RI�DQ�RUJDQLVHG�DUUDQJHPHQW�WR�SXEOLFLVH�WKHP���,I�
WKH ',6(�:HEVLWH�FDQ�KDYH�D�SDJH�RQ�µEHVW�SUDFWLFHV¶��LW�ZLOO�
IDFLOLWDWH�LQ�DQ�DXWKHQWLF�PDQQHU�TXLFNHU�FURVV�IHUWLOLVDWLRQ�RI�
LGHDV�SUDFWLFHV��
�

������ 7KH�LPDJLQDWLYH�LQLWLDWLYH�RI�WKH�.DUQDWDND�*RYW��WR�LQWURGXFH�
6FKHGXOHV� ZLWK� SUH�SULQWHG� GDWD� RI� SUHYLRXV� \HDUV� FDQ� EH�
FLWHG� DV� DQRWKHU� µEHVW� SUDFWLFH¶�� � � 7KLV� LQLWLDWLYH� FRPSHOOHG�
KHDGPDVWHUV�WHDFKHUV� WR� SURSHUO\� YHULI\� WKH� GDWD� IRU�
FRQVLVWHQF\� DQG� WKHUHE\� HOLPLQDWH� ZLGH� IOXFWXDWLRQV� RI�
ILJXUHV��

�
������ 7KH�1,6$*(1(7��LQLWLDWLYH�RI�WKH�,$65,��3OHDVH�VHH�6HFWLRQ�±�

� IRU�GHWDLOV��LV�DQRWKHU�JRRG�H[DPSOH�RI�µEHVW�SUDFWLFH¶���:H�
KDYH EHHQ�LPSUHVVHG�E\�WKHLU�HQWHUSULVH���:H�KDYH�NHSW�LW�DV�
D PRGHO� ZKLOH�PDNLQJ� RXU� UHFRPPHQGDWLRQV� LQ� WKH� +LJKHU�
(GXFDWLRQ� VHJPHQW�� � ,I� WKH�1,6$*(1(7�KDG� EHHQ� UHSRUWHG�
DV D�µEHVW�SUDFWLFH¶�LQ�WKH�:HEVLWH�RI�WKH�,&$5�RU�WKH�8*&�RU�
WKH $,8�� RWKHUV� FRXOG� KDYH� EHQHILWWHG� E\� WKH� LQIRUPDWLRQ�
PXFK HDUOLHU��

�
������ $� FRPSHQGLXP� RI� EHVW� SUDFWLFHV� VHUYHV� QRW� RQO\� DQ�

LQIRUPDWLRQ�SXUSRVH��EHFDXVH�RI� WKH� µUHFRJQLWLRQ¶� LPSOLHG� LQ�
WKH SURFHVV�� LW� KDV� D� SRWHQW� PRWLYDWLRQ�SRWHQWLDO� IRU� WKH�
LQQRYDWRUV��

�
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�������%XW�� FDUH� PXVW� EH� WDNHQ� WR� HQVXUH� SURSHU� µFHUWLILFDWLRQ¶�
EHIRUH� DFFRUGLQJ� VXFK� UHFRJQLWLRQ�� � 7KLV� VDIHJXDUG� ZLOO� EH�
SDUWLFXODUO\�VLJQLILFDQW�DW� WKH�1DWLRQDO�)RFDO�3RLQW� OHYHO� $OO�
DQG VXQGU\� GHYHORSPHQWV� VKRXOG� QRW� EH� DOORZHG� WR�
EH EDQGLHG�DERXW�DV�µEHVW�SUDFWLFHV¶���7R�EXLOG�XS�WKH�
FUHGLELOLW\� RI� WKH� V\VWHP� DQG� WR� PDLQWDLQ� WKH�
DXWKHQWLFLW\� RI� µUHFRJQLWLRQ¶�� HDFK� VHFWRUDO� DQG�
VHJPHQWDO� FRPSHQGLXP� VKRXOG� KDYH� LWV� RZQ�
REMHFWLYH�FHUWLILFDWLRQ�SURFHVV��

�
������ 6XEMHFW� WR� VXFK� YDOLGLW\� FKHFNV�� WKH�

SHUVRQV�LQVWLWXWLRQV� UHVSRQVLEOH� IRU� WKH� µEHVW�
SUDFWLFH¶�FDQ�HYHQ�EH�FRQVLGHUHG�IRU�D�UHZDUG�EHVLGHV�
DQ DSSUHFLDWLYH� PHQWLRQ� LQ� WKH� $QQXDO� &KDUDFWHU�
5ROOV��$&5V��RI�WKH�SHUVRQV�FRQFHUQHG��

�
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3$57�±�%�
�

6FKRRO�(GXFDWLRQ��$GXOW�(GXFDWLRQ�DQG��/LWHUDF\�
�

��� ',6(� V\VWHP� GHYHORSHG� IRU� (OHPHQWDU\� (GXFDWLRQ�
VKRXOG�EHFRPH� WKH�QDWLRQDO�VWDWLVWLFV� IRU� WKH�VHFWRU���
',6(�EH�XSJUDGHG� LQ�DOO�6WDWHV� WR� LQFOXGH�VHFRQGDU\�
DQG KLJKHU� VHFRQGDU\� VWDJHV� RI� HGXFDWLRQ��
0RGLILFDWLRQV�KDYH�EHHQ�VXJJHVWHG�LQ�WKH�',6(�IRUPDW��ERWK�
IRU� HOHPHQWDU\� DQG� VHFRQGDU\� VWDJHV�� � � �3OHDVH� VHH�
$QQH[HV�±���$�DQG���%�LQ�WKLV�9ROXPH�

��� $� QDWLRQDO� FRUH� VHW� RI� LWHPV� KDV� EHHQ� LGHQWLILHG� WKDW� WDNHV�
LQWR�DFFRXQW�WKH�UHTXLUHPHQWV�DW�WKH�QDWLRQDO�OHYHO�DV�ZHOO�DV�
LQWHUQDWLRQDO�FRUH�GDWD�UHTXLUHPHQWV��

�
��� 6HSDUDWH� '&)V� VKRXOG� EH� LQWURGXFHG� IRU� �L���

3ULPDU\�8SSHU� 3ULPDU\� DQG�� �LL��� 6HFRQGDU\�3RVW�
6HFRQGDU\�� � ,QIRUPDWLRQ� QHHG� RI� 6HFRQGDU\�3RVW�
6HFRQGDU\� ZRXOG� EH� PXFK�PRUH� HODERUDWH� IRU� ZKLFK�
DGGLWLRQDO� GDWD� VKRXOG� EH� FROOHFWHG� RQ� ODERUDWRU\�� VXEMHFW�
ZLVH�WHDFKHUV��VXEMHFW�VWUHDPV��HWF��

�
��� )RU� XQUHFRJQLVHG� VFKRROV� LW� ZLOO� EH� LPSRUWDQW� WR�

FROOHFW�WKH�QXPEHU�RI�VFKRROV�DQG�WRWDO�HQUROPHQW� ,Q�
FDVH RI�QRQ�UHVSRQVH��WKLV�VKRXOG�EH�FOHDUO\�UHFRUGHG���7KH��

�
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XVH RI�WKH�'&)�IRU�XQUHFRJQLVHG�VFKRROV�ZLOO�EH�DQ�RSWLRQ�IRU�
6WDWHV�WR�FRQVLGHU��
�

��� )RU� ;,� DQG� ;,,� FODVVHV� DWWDFKHG� WR� 'HJUHH� FROOHJHV��
LQIRUPDWLRQ�UHODWHG�WR�HQUROPHQW��PHGLXP�RI�LQVWUXFWLRQ�DQG�
H[DPLQDWLRQ�UHVXOWV�VKRXOG�EH�FROOHFWHG��

�
��� )RU� SUH�SULPDU\� VWDJH�� LQIRUPDWLRQ� RQ� HQUROPHQW� PD\� EH�

FROOHFWHG� IRU� SUH�SULPDU\� VHFWLRQV� DWWDFKHG� WR� VFKRROV� IRU�
ZKLFK�'&)�LV�EHLQJ�ILOOHG�XS���,Q�DGGLWLRQ�LQIRUPDWLRQ�VKRXOG�
EH FROOHFWHG�DERXW�WKH�DYDLODELOLW\�RI�D�SUH�SULPDU\�HGXFDWLRQ�
IDFLOLW\� ZLWKLQ� ���� NP�� RI� WKH� VFKRRO� EHLQJ� VXUYH\HG���
,QIRUPDWLRQ� IRU� ,&'6��$QJDQZDGL�FHQWUHV��PD\�EH� LQFOXGHG�
GLUHFWO\� DW� WKH� GLVWULFW� OHYHO�� � )RU� XQUHFRJQLVHG� SUH�SULPDU\�
VFKRROV�� WKH�RSWLRQ�PD\�EH� OHIW� WR� 6WDWHV�87V� WR�GHFLGH�RQ�
FROOHFWLRQ�RI�LQIRUPDWLRQ��

�
��� 6XLWDEOH� FRGLQJ� SURFHGXUH� ZLOO� KDYH� WR� EH� LQWURGXFHG� WR�

FDSWXUH� LQIRUPDWLRQ� RI� VFKRROV� ORFDWHG� LQ� VSHFLILF� XUEDQ�
FHQWUHV�FLWLHV�PXQLFLSDO�FRUSRUDWLRQV��HWF��

�
��� 7R� HQVXUH� WLPH� VHULHV� DQDO\VLV� RI� GDWD�� LGHDOO\��

SUHVHQWO\� DOORFDWHG� VFKRRO� FRGHV� VKRXOG� QRW� EH�
FKDQJHG�� � %XW�� EHDULQJ� LQ� PLQG� WKH� QHHG� IRU�
FRQIRUPLW\� ZLWK� WKH� &HQVXV� &RGHV� IRU� SXUSRVHV� RI�
OLQNDJHV� ZLWK� WKH� *,6� EDVH�� LW� ZLOO� EH� QHFHVVDU\� WR�
LQWURGXFH�VRPH�EULGJH�FRGHV�WR�IDFLOLWDWH�DGRSWLRQ�RI�
WKH &HQVXV�&RGHV��
�
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�

��� )LQDQFLDO� LQIRUPDWLRQ� WR� EH� FROOHFWHG� DW� VFKRRO� OHYHO� VKRXOG�
LQFOXGH� RQO\� KHDGZLVH� WRWDO� LQFRPH�UHFHLSWV� DQG�
H[SHQGLWXUHV� IRU� WKH� SUHYLRXV� ILQDQFLDO� \HDU�� � 1R� IXUWKHU�
GHWDLOV�QHHG�EH�LQFOXGHG��

�
+RZHYHU��FROOHFWLRQ�RI�RYHUDOO�H[SHQGLWXUH�ILJXUHV�VWDJHZLVH�
DW GLIIHUHQW� OHYHOV�PXVW�EH�HPSKDVLVHG�DQG�FOHDUO\�SURYLGHG�
IRU��

�
��� 7KH� SUHVHQW� '&)� RI� ',6(� FDSWXUHV� VFKRROZLVH� GDWD� RQ� WKH�

EXLOGLQJ�EORFNV�DQG�FRQGLWLRQV�RI�WKH�FODVVURRPV���([SHULHQFH�
VXJJHVWV�WKDW�VXFK�LQIRUPDWLRQ�LV�QRW�IUHH�IURP�HUURUV���6XFK�
GDWD LV� EHVW� FDSWXUHG� E\� D� VSHFLILF� VFKRRO� LQIUDVWUXFWXUH�
VXUYH\��

�
��� )RU�DOO�QHZ�DGPLVVLRQ�FDVHV��LW�PXVW�EH�DVFHUWDLQHG�LI�

WKH FKLOGUHQ� KDYH� FRPH� IURP� WKH� DOWHUQDWLYH�
HGXFDWLRQ��(*6�	�$,(��V\VWHP���,I�WKH�XQLTXH�FRGLQJ�
V\VWHP�FDQ�FRYHU�WKH�(*V�DQG�$,(�V\VWHPV�DOVR��WKLV�
FDQ�YHU\�HDVLO\�EH�GRQH��

�
��� $V� PRVW� RI� WKH� LQFHQWLYHV� DUH� SUHVHQWO\� OLPLWHG� WR� XSSHU�

SULPDU\�FODVVHV�RQO\��WKH�VDPH�VKRXOG�EH�FROOHFWHG�XSWR�WKDW�
VWDJH�� � 'DWD� UHODWLQJ� WR� 3RVW�0DWULF� 6FKRODUVKLSV� IRU� 6&�67�
VWXGHQWV�PD\�EH�UHSRUWHG�VHSDUDWHO\��

�
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��� 'DWD� RQ� H[DPLQDWLRQ� UHVXOWV� VKRXOG� EH� IRU� WKH� H[LW�
FODVVHV�RI�

�
• 3ULPDU\�
• 8SSHU�3ULPDU\�
• 6HFRQGDU\�DQG��
• +LJKHU 6HFRQGDU\�
�

��� 'DWD�VKRZLQJ��
�

• 1HZ�DGPLVVLRQV�DQG�WUDQVIHU�FDVHV�VKRXOG�EH�OLPLWHG��
XSWR FODVV�9,,,��
�

• *UDGH�ZLVH� HQUROPHQW� LQFOXGLQJ� WKH� &:61� DQG� DJH�
JUDGH� PDWUL[� VKRXOG� EH� XSWR� ;,,� VWDQGDUG�� � :KLOH�
VHHNLQJ�HQUROPHQW�GDWD��WKH�VDPH�VKRXOG�EH�DYDLODEOH�
ZLWK�UHVSHFW�WR�YDULRXV�VRFLDO�JURXSV�DV�IROORZV��

�
�L��� *HQHUDO�
�LL��� 6&�
�LLL��� 67�
�LY��� 2%&�
�Y��� 7RWDO�
�YL��� $OVR��VHSDUDWHO\�IRU�HGXFDWLRQDOO\�EDFNZDUG��
� PLQRULW\�FRPPXQLW\��0XVOLPV���
�
�7KH�5HYLHZ�&RPPLWWHH�ZLOO�OLNH�WR�UHLWHUDWH�WKH�',6(�
LQVWUXFWLRQ�WKDW�WKH�LGHD�KHUH�LV�QRW�WR�FRYHU��
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PLQRULWLHV� LQ� JHQHUDO� EXW� RQO\� WKH� HGXFDWLRQDOO\�
EDFNZDUG�PLQRULWLHV���:H�KDYH�EHHQ�DGYLVHG�WKDW�WKH�
*RYHUQPHQW�KDV� UHFRJQLVHG�RQO\� WKH�0XVOLPV� LQ� WKLV�
UHJDUG�� � $FFRUGLQJO\�� DOO� FRQFHUQHG� KDYH� EHHQ�
DGYLVHG�� XQGHU�',6(�� QRW� WR� LQFOXGH� µ0XVOLPV¶� LQ� DQ\�
RWKHU FDWHJRU\� VR� DV� WR� DYRLG� GRXEOH�FRXQWLQJ�� �:H�
UHFRPPHQG� UHWHQWLRQ�FRQWLQXHG� DGRSWLRQ� RI� WKLV�
SUDFWLFH���
�

��� 7KHUH�LV�QR�QHHG�WR�LQFOXGH�WKH�QDPH�RI�HYHU\�WHDFKHU�LQ�D�
QDWLRQDO� GDWDEDVH�� � 7KH� '&)� PD\� LQFOXGH� WKH� QDPHV� RI�
WHDFKHUV� WR�HQVXUH�DFFXUDF\�ZKLFK�QHHG�QRW�EH�HQWHUHG�RQ�
WKH FRPSXWHU�� � 6LPLODUO\�� IRU� WUDLQLQJ� RQO\� WRWDO� QXPEHU� RI�
GD\V RI�LQ�VHUYLFH�WUDLQLQJ�QHHG�WR�EH�LQFOXGHG��

�
��� ,QIRUPDWLRQ�RI�UHSHDWHUV�DQG�UH�DGPLVVLRQV�VKRXOG�EH�OLPLWHG�

XSWR &ODVV� ;� RQO\�� � 7KH� FDXVHV� RI� UHSHWLWLRQ� QHHG� QRW� EH�
FDSWXUHG��

�
��� 'DWD� RQ� UHSHDWHUV� DQG� SURPRWHHV� VKRXOG� LQFOXGH� WKH�

EUHDNGRZQ� LQ� WKH� VDPH� FDWHJRULHV� DV� HQUROPHQW� OLVW� LQ� ���
DERYH���

�
��� (QUROPHQW� E\� PHGLXP� RI� LQVWUXFWLRQ� VKRXOG� EH� XSWR� ;,,�

VWDQGDUG�� VWDJH�ZLVH�� IROORZLQJ�$,6(6� �1&(57��GDWD� IRUPDW�
�6,) ±�����3DJH����,WHP����

�
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��� 7KH�IROORZLQJ�DGGLWLRQDO�GDWD�UHTXLUHPHQWV�PD\�EH�LQFOXGHG�
LQ� WKH� UHYLVHG� '&)� IRU� 6HFRQGDU\� DQG� +LJKHU� 6HFRQGDU\�
VFKRRO��

�
�L��� 6RPH� GHWDLOV� DERXW� OLEUDU\� IDFLOLWLHV� IRU� ZKLFK� DQ�

DGGLWLRQDO�IRUP�&����PD\�EH�DGGHG��
�LL��� $YDLODELOLW\� RI� VHSDUDWH� WRLOHWV� IRU� JLUOV�� ER\V� DQG��

VWDII�
�LLL��� $YDLODELOLW\� RI� SOD\JURXQGV� DQG� VSHFLILF� IDFLOLWLHV� IRU�

JDPHV� OLNH� IRRWEDOO�� KRFNH\�� YROOH\EDOO�� EDVNHWEDOO��
EDGPLQWRQ��WHQQLV��HWF��

�LY��� $YDLODELOLW\� RI� GLVDEOHG� IULHQGO\� IDFLOLWLHV� OLNH� VSHFLDO�
WRLOHWV� FODVVURRP� IXUQLWXUHV�� HWF�� �LQIRUPDWLRQ� RQ�
UDPSV�LV�DOUHDG\�LQFOXGHG�LQ�WKH�'&)���

�
��� 6WDWHV� DQG� 87V� PD\� FRQVLGHU� DGGLQJ� DGGLWLRQDO� ILHOGV�

ZKHUHYHU� LQGLFDWHG� LQ� WKH� '&)V�� � ,Q� DGGLWLRQ� WKHUH� FDQ� EH�
UHTXLUHPHQWV� RI� VHSDUDWH� GDWDEDVHV� IRU� (GXFDWLRQ�
'HSDUWPHQW� (PSOR\HHV� ,QIRUPDWLRQ� 6\VWHP� RU� D� 7HDFKHU�
,QIRUPDWLRQ� 6\VWHP� WKDW� FDQ� EH� GHVLJQHG� VHSDUDWHO\�� � ,I�
QHHG�EH��PRUH�GHWDLOHG�GDWDEDVHV�RQ�WKH�FRQGLWLRQ�RI�VFKRRO�
EXLOGLQJV� DQG� DYDLODELOLW\� RI� IDFLOLWLHV� FDQ� DOVR� EH� DGGHG���
6RPH 6WDWHV�DQG�87V�DUH�FROOHFWLQJ�LQIRUPDWLRQ�RQ�D�UHJXODU�
EDVLV RQ� FKLOGUHQ¶V� SHUIRUPDQFH�� � 7KH� FRPSLODWLRQ� DQG�
DQDO\VLV�RI�WKH�DFKLHYHPHQW�VFRUHV�GDWD�FDQ�EH�PDGH�PRUH�
V\VWHPDWLF��

�
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��� ,QIRUPDWLRQ� UHODWLQJ� WR� $QJDQZDGL� &HQWUHV� �$:&��
DQG WKH� FRYHUDJH� RI� FKLOGUHQ� LQ� WKH� ���� \HDUV� DJH�
JURXS� DQG� DQ\� RWKHU� DYDLODEOH� LQIRUPDWLRQ� IRU� SUH�
VFKRRO� HGXFDWLRQ� �DW� $:&��ZLOO� KDYH� WR� EH� SURYLGHG�
E\ WKH� GLVWULFW� OHYHO� RIILFH� UHVSRQVLEOH� IRU�
LPSOHPHQWDWLRQ� RI� ,&'6�� 7KLV� ZLOO� JHW� LQFOXGHG� LQ� WKH�
GLVWULFW� UHSRUW� RQ� (GXFDWLRQDO� 6WDWLVWLFV�� � 1HFHVVDU\�
LQVWUXFWLRQV�PD\�KDYH�WR�EH�LVVXHG�E\�WKH�0LQLVWU\�RI�:RPHQ�
	 &KLOG�'HYHORSPHQW��

�

��� $GXOW (GXFDWLRQ�
�

7KH VRXUFHV� IRU� OLWHUDF\� GDWD� LQ� ,QGLD� DUH� WKH� GHFHQQLDO�
FHQVXV�� WKH� TXLQTXHQQLDO� VXUYH\V� FRQGXFWHG� E\� WKH� 1662�
DQG WKH� SHULRGLFDO� 1DWLRQDO� )DPLO\� +HDOWK� 6XUYH\V� �1)+6���
FRQGXFWHG� E\� WKH� 0LQLVWU\� RI� +HDOWK� DQG� )DPLO\� :HOIDUH���
:KLOH�WKH�FHQVXV�HQXPHUDWLRQ�FRYHUV�WKH�HQWLUH�SRSXODWLRQ��
WKH 1662� DQG� 1)+6� VXUYH\V� DUH� EDVHG� RQ� D� VDPSOH� RI�
KRXVHKROGV�LQ�WKH�GLIIHUHQW�6WDWHV�87V����

�
+RZHYHU�� WKH� PDLQ� VRXUFH� RI� GDWD� RQ� OLWHUDF\� UDWH� LV� WKH�
FHQVXV� HVWLPDWHV�� � 7KH� 5HJLVWUDU� *HQHUDO� RI� ,QGLD�� FROOHFWV�
HYHU\� WHQ�\HDUV�GDWD�RQ� OLWHUDF\�EHVLGHV�RWKHU�GHPRJUDSKLF�
IHDWXUHV���7KH�&HQVXV�GHILQLWLRQ�RI�D�OLWHUDWH�LV�D�SHUVRQ�ZKR�
FDQ UHDG�DQG�ZULWH�D�VLPSOH�VHQWHQFH�ZLWK�XQGHUVWDQGLQJ�LQ�
DQ\ ODQJXDJH��EDVHG�RQ�WKH�UHVSRQVH�WR�WKH�TXHU\�µ$UH�\RX�
OLWHUDWH¶"�RU�µ&DQ�\RX�UHDG�DQG�ZULWH¶"���
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�
7KH 1DWLRQDO� 6DPSOH� 6XUYH\� 2UJDQLVDWLRQ� �1662�� FROOHFWV�
GDWD RQ� OLWHUDF\� DQG� HGXFDWLRQDO� VWDWXV� RI� WKH� SRSXODWLRQ�
HYHU\� ILYH�\HDUV�� � ,W�DGRSWV� WKH�FHQVXV�GHILQLWLRQ�RI� OLWHUDF\�
DQG DOVR� WKH� FHQVXV� DSSURDFK� RI� VHHNLQJ� LQIRUPDWLRQ� RQ�
OLWHUDF\�� � 8QOLNH� WKH� FHQVXV� ZKLFK� LV� EDVHG� RQ� KRXVHKROG�
VXUYH\��WKH�1662�WDNHV�D�VDPSOH�DV�WKH�EDVLV�RI�HVWLPDWLRQ��
7KH VL]H�RI�WKH�VDPSOH�FRYHULQJ�DOO�VWDWHV�KDV�SURJUHVVLYHO\�
LQFUHDVHG�IURP���WR���ODNKV�RYHU�WKH�\HDUV��

�
7KH 1DWLRQDO�)DPLO\�+HDOWK�6XUYH\��1)+6��DOVR�FROOHFWV�GDWD�
DQG PDNHV�SURMHFWLRQV�RQ�OLWHUDF\�DORQJ�ZLWK�D�KRVW�RI�KHDOWK�
UHODWHG� LQGLFDWRUV�� � 7KH� 1)+6�� OLNH� WKH� 1662�� DGRSWV� D�
VDPSOH�KRXVHKROG�VXUYH\�DSSURDFK�IRU�GDWD�FROOHFWLRQ����

�
7KH 6HOHFWHG�(GXFDWLRQDO�6WDWLVWLFV��6(6��SXEOLVKHG�DQQXDOO\�
E\ 0+5'�FRQWDLQV� VWDWLVWLFDO� GDWD� RQ� LPSRUWDQW� HGXFDWLRQDO�
LQGLFDWRUV�RQ�GLIIHUHQW�SDUDPHWHUV�RI�HGXFDWLRQ�DW�DOO� OHYHOV���
6(6 FRYHUV�DOO� VWDJHV�DQG�VHFWRUV�RI� IRUPDO�HGXFDWLRQ� IURP�
SULPDU\�WR�XQLYHUVLW\�OHYHOV�DQG�DOVR�SURYLGHV�GDWD�UHODWLQJ�WR�
TXDQWLW\�� TXDOLW\�� ILQDQFLDO� GLPHQVLRQV�� DV� ZHOO� DV� DORQJ�
VRFLDO�� JHQGHU�� VSDWLDO�� HWKQLF� OLQHV�� 7KH� VWDWLVWLFDO� GDWD� RQ�
HGXFDWLRQ�DUH�WKRVH�UHFHLYHG�IURP�6WDWH�87�$GPLQLVWUDWLRQV��
HVSHFLDOO\� (GXFDWLRQ�� 6WDWLVWLFV�� %RDUGV� RI� ([DPLQDWLRQV��
8*&�� HWF�� 7KH� GDWD� RQ� OLWHUDF\� DQG� GHPRJUDSKLF� IHDWXUHV�
XVHG� LQ� WKH� 6(6�DUH�EDVHG�RQ� WKH�&HQVXV� DQG�1662�GDWD���
8VLQJ�WKHVH�GDWD��6(6�SURYLGHV�DGXOW� OLWHUDF\�UDWHV�DQG�DOVR�
RQ OLWHUDF\� GLVSDULWLHV� LQ� UHVSHFW� RI� UXUDO�XUEDQ�� 6&�67��
ZRPHQ��HWF���7KXV��ERWK�LQ�UHVSHFW�RI�HGXFDWLRQ�DV�ZHOO�DV�LQ��
UHVSHFW�RI� OLWHUDF\�� WKH�6(6�SURYLGHV�DQDO\VLV�DQG�HVWLPDWHV�
EDVHG RQ�GDWD�UHFHLYHG�IURP�RWKHU�DJHQFLHV�DQG�VRXUFHV����
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�
%DVHG� RQ� WKH� GLIIHUHQW� VRXUFHV� RI� OLWHUDF\� GDWD� OLNH�
WKH &HQVXV�� WKH�1662�DQG�1)+�6XUYH\V�� LW�ZRXOG�EH�
HVVHQWLDO� IRU� 0+5'� WR� PDNH� SURMHFWLRQV� RQ� OLWHUDF\�
OHYHOV�� � 7KH� SURMHFWLRQV� VKRXOG� EH� EDVHG� RQ� D�
FRPSRVLWH� LQGH[� UHODWLQJ� WR� ELUWK�� GHDWK� DQG� LQIDQW�
PRUWDOLW\�UDWHV��DV�DOVR�SURJUHVV�DQG�DFKLHYHPHQW�DW�
WKH HOHPHQWDU\� DQG� VHFRQGDU\� OHYHO� IRU� HDFK�
GLVWULFW�EORFN�JUDP� SDQFKD\DW� ZLWKLQ� 6WDWHV�87V���
6XFK SURMHFWLRQV� LQ� UHVSHFW� RI� ZRPHQ�� 6&�67V��
UHOLJLRXV�PLQRULWLHV�DV�ZHOO�DV�LQ�UHVSHFW�RI�SHUVLVWHQW�
LOOLWHUDF\� DUHDV� LQ� SDQFKD\DW� FOXVWHUV�� EORFNV� DQG�
GLVWULFWV� ZRXOG� EH� LQYDOXDEOH� IRU� PRXQWLQJ� VSHFLDO�
SURJUDPPDWLF� LQWHUYHQWLRQV� ERWK� IRU� OLWHUDF\� DQG�
VFKRRO�HGXFDWLRQ���

�
$OWKRXJK� GDWD� RULJLQDWHV� IURP� YLOODJH� DQG� LQVWLWXWLRQ� OHYHOV��
WKH SUHVHQW� V\VWHP� RI� GDWD� FROOHFWLRQ� DFURVV� GLIIHUHQW�
DJHQFLHV�VXFK�DV�WKH�&HQVXV��1662��1+)6��DQG�0+5'�WHQGV�
WR EH� PDLQWDLQHG� FHQWUDOO\�� 7KH� DXWKRULWLHV� LQ� FKDUJH� RI�
LPSOHPHQWLQJ� $GXOW� /LWHUDF\� SURJUDPPHV� IHHO� WKDW�� LI� D�
V\VWHP�IRU�PDLQWHQDQFH�LV�HVWDEOLVKHG�DW�WKH�OHYHO�RI�YLOODJH�
SDQFKD\DW�� LW� ZRXOG� HQVXUH� EHWWHU� RZQHUVKLS� DV� DOVR�
XWLOL]DWLRQ� IRU� SODQQLQJ� LQWHUYHQWLRQV� WR� LPSURYH� DFFHVV��
DGHTXDF\� LQ� UHVSHFW� RI� SURYLVLRQ� DQG� DOVR� TXDOLW\� RI�
HGXFDWLRQ� DQG� OLWHUDF\�� � 7KH� 5HYLHZ� &RPPLWWHH¶V�
UHFRPPHQGDWLRQ� DERXW� RQ�OLQH� DYDLODELOLW\� RI� UDZ�GDWD� WR�
HYHU\RQH� VKRXOG� PRUH� WKDQ� PHHW� WKLV� UHTXLUHPHQW�� � ,I��
KRZHYHU�� VRPH� PRUH� IDFLOLWLHV� IRU� GHFHQWUDOLVHG� DYDLODELOLW\�
DUH IRXQG�QHFHVVDU\�� WKHQ�� WKH�0+5'�VKRXOG�ZRUN� WRZDUGV�
LQVWLWXWLQJ�VXFK�D�V\VWHP��
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�

,W�PD\�EH� UHFDOOHG� WKDW� IRU� WKH�SXUSRVH�RI�GHWHUPLQLQJ� WKH�
VL]H�RI�WKH�WDUJHW�RI�QRQ�OLWHUDWHV��JHQHUDOO\�LQ�WKH�������DJH�
JURXS�WDNHQ�XS�LQ�WKH�7RWDO�/LWHUDF\�&DPSDLJQV�LQ�WKH�HDUO\�
����V�� D� KRXVHKROG� VXUYH\� RQ� OLWHUDF\� ZDV� FRQGXFWHG� LQ�
HYHU\�GLVWULFW��7KLV�ZDV�D�RQH�WLPH�HIIRUW��DQG� OLNH�DOO�RWKHU�
GDWD FROOHFWLRQ�V\VWHPV�� WKLV�DOVR� WHQGHG�WR�JHW�FHQWUDOL]HG���
DOWKRXJK�FROOHFWHG�DW�YLOODJH� OHYHOV�� LW�ZDV�UDUHO\�PDLQWDLQHG�
DQG XSGDWHG� DW� WKH� YLOODJH� OHYHO� DOWKRXJK� WKH� VXEVHTXHQW�
VWDJHV� RI� 3RVW�/LWHUDF\� DQG� &RQWLQXLQJ� (GXFDWLRQ� DOVR�
UHTXLUHG� VLPLODU� KRXVHKROG� VXUYH\V�� 7KH DYDLODELOLW\� RI�
UHOHYDQW� VWDWLVWLFDO� GDWD� UHODWLQJ� WR� HGXFDWLRQ��
OLWHUDF\�DQG�RWKHU�VRFLDO�LQGLFHV�WKURXJK�D�IXQFWLRQDO�
V\VWHP�IRU�FROOHFWLRQ�DQG�PDLQWHQDQFH�DW�WKH�YLOODJH�
DQG EORFN�SDQFKD\DW�OHYHOV�ZRXOG�EH�WKH�VLQJOH�PRVW�
LPSRUWDQW� DQG� FULWLFDO� LQSXW� IRU� FDUU\LQJ� WKH�SURFHVV�
RI� OLWHUDF\� GHYHORSPHQW� IRUZDUG�� VLQFH� LW� ZRXOG�
IDFLOLWDWH� HVWLPDWLRQ� RI� OLWHUDF\� GLVSDULW\� QRW� RQO\� LQ�
UHVSHFW� RI� ZRPHQ� DQG� VRFLDO� JURXSV�� EXW� DOVR� LQ�
UHVSHFW� RI� GLVDJJUHJDWHG� OHYHOV� OLNH� SDQFKD\DW�
FOXVWHUV��%ORFNV�DQG�'LVWULFWV���

�



208

�
3URFHVV�RI�GDWD�FROOHFWLRQ��SHUVRQQHO� WR�EH� LQYROYHG��
XVH RI�WHFKQRORJ\��FRPSXWHUV��DQG�LVVXHV�UHODWLQJ�WR�
TXDOLW\�RI�GDWD�

���� 7KH� 'LVWULFW� ,QIRUPDWLRQ� 6\VWHP� RI� (GXFDWLRQ�
�',6(��

�
�L��� ,W�PXVW�EH�FRQFHGHG�WKDW� WKH�',6(�GRHV�UHSUHVHQW�D�

VLJQLILFDQW� � DGYDQFHPHQW� RYHU� WKH� HDUOLHU� V\VWHPV�RI�
GDWD� FROOHFWLRQ�� FRPSLODWLRQ�� DQDO\VHV� DQG��
SXEOLFDWLRQ�� � ,Q� WHUPV� RI� UHGXFWLRQ� RI� WLPH�ODJV� DQG�
LPSURYHPHQW� RI� TXDOLW\�� LW� UHSUHVHQWV� D� SKHQRPHQDO�
VWULGH RYHU�DOO�WKH�RWKHU�V\VWHPV���1R�GRXEW��WKHUH�DUH�
VWLOO ZHDNQHVVHV��EXW��WKDW�VKRXOG�QRW�GHWUDFW�IURP�WKH�
PHULW�RI�WKH�RYHUDOO�V\VWHP��

�
�LL��� 7KH�',6(��ZKLFK� LV� VWLOO� EHLQJ� RSHUDWHG� RQ� D� SURMHFW�

PRGH�� LV� QRW� DEOH� WR� JHQHUDWH� VXVWDLQHG� PRWLYDWLRQ�
EHFDXVH� RI� ODFN� RI� SHUPDQHQF\� 6LQFH� WKH� ',6(�
KDV EHHQ�ZLGHO\�DFFHSWHG�� LW�PXVW�EHFRPH�WKH�
RQO\ V\VWHP�� � 3DUDOOHO� V\VWHPV� OLNH� WKH� 6(6� VKRXOG�
QRW RSHUDWH���,Q�IDFW��LW�PXVW�EHFRPH�WKH�RQO\�DQG�
WKH UHJXODU� V\VWHP� DQG� VKDOO� EH� XSJUDGHG� WR�
FRYHU� 6HFRQGDU\� DQG� 6HQLRU� 6HFRQGDU\� VWDJHV�
DOVR����

�
�LLL��� 7KHUH� KDV� EHHQ� D� PLVFRQFHSWLRQ� WKDW� ',6(�

UHSUHVHQWV� DQ� µDGGLWLRQDOLW\¶�� 7KLV� KDV� OHG� WR�
DYRLGDEOH GXSOLFDWLRQ�RI�HIIRUW���6RPH�6WDWH�*RYWV���

�
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�
KDYH HYHQ� WDONHG� RI�PHUJLQJ� WKH�',6(�ZLWK� WKH� µROG�
V\VWHP¶�WR�DYRLG�GXSOLFDWLRQ�RI�HIIRUW��

�
�LY��� 7KH� 5HYLHZ� &RPPLWWHH� KDV� EHHQ� LQIRUPDOO\� DGYLVHG�

WKDW WKH�',6(�V\VWHP�KDV�EHHQ�H[WHQGHG�WR�FRYHU�WKH�
6HFRQGDU\� DQG� 6HQLRU� 6HFRQGDU\� VWDJHV� DOVR�� � %XW��
ZH�DUH�FRQFHUQHG� WR�QRWH� WKDW� WKH� µH[WHQGHG¶�SDUW� LV�
EHLQJ�RYHUVHHQ�E\�DQ�XQLW�VHSDUDWH�IURP�WKDW�IRU�WKH�
HOHPHQWDU\� VWDJH�� � :H� VWURQJO\� UHFRPPHQG� DQ�
XQLILHG� DUUDQJHPHQW� IRU� SXUSRVHV� RI� HQVXULQJ�
FRRUGLQDWLRQ�DQG�SURPRWLQJ�HIILFLHQF\��

�
�Y�� 7KH�GLFKRWRP\�FLWHG�HDUOLHU�LV�ERUQ�RXW�RI�LQDGHTXDWH�

DSSUHFLDWLRQ� RI� GHWDLOV�� � 7KH� ',6(� LV� �DQG�� KDV�
EHHQ�� D� FRPSOHWH� GDWD� V\VWHP� IRU� WKH�
HOHPHQWDU\�VWDJH���,W�ZDV�QHYHU�PHDQW�RQO\�IRU�
DGGLQJ� VSHFLDO� &HQWUDO� *RYW�� UHTXLUHPHQWV���
7KDW�ZDV�ZK\�WKH�VRIWZDUH�HPSOR\HG�SURYLGHG�
IRU� HQRXJK� IOH[LELOLW\� WR� DFFRPPRGDWH� PDQ\�
PRUH� SDUDPHWHUV� RI� ORFDO� LQWHUHVW�FRQFHUQ���
7KHUH� LV�� SRVVLEO\�� D� QHHG� WR� SURSDJDWH� WKLV�
LQIRUPDWLRQ�IXUWKHU�VR�WKDW�WKH�6WDWH�*RYWV��ZLOO�
VWDUW�XWLOLVLQJ�WKH�FDSDFLW\�DYDLODEOH�PRUH�IXOO\�
DQG UHDOLVH� WKH� QHHGOHVVQHVV� �DQG��
ZDVWHIXOQHVV��RI�SDUDOOHO�V\VWHPV��
�

�YL��� $WWHQWLRQ WR�TXDOLW\�RI�GDWD�LV�UHFRJQLVHG�WR�EH�
YHU\ LPSRUWDQW�� � ',6(�� WKHUHIRUH�� SUHVFULEHV� D�
�� �UDQGRP�� VDPSOH� FKHFNLQJ� LQ� ����RI� WKH�
GLVWULFWV��
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�
8QOHVV WKLV�VDPSOH�FKHFNLQJ�UHSRUW� LV�JLYHQ��WKH�GDWD�
VXSSOLHG E\� 6WDWHV� DUH� QRW� DFFHSWHG�� � 6RPH� 6WDWHV�
KDYH HYHQ�DSSRLQWHG�LQGHSHQGHQW�DJHQFLHV�WR�WDNH�XS�
WKLV VDPSOH� FKHFNLQJ�� � 7KLV PXVW� EH� PDLQWDLQHG�
DQG LPSURYHG�XSRQ��

�
�YLL��� 7KH�2IILFHU�DW�WKH�&5&�FDQ�SOD\�D�YLWDO�UROH�LQ�TXDOLW\�

FRQWURO� ,Q� IDFW�� WKH� &RRUGLQDWRU� RI� WKH� &5&�
VKRXOG�EH�PDGH�DFFRXQWDEOH�IRU�TXDOLW\�FRQWURO��

�
�YLLL��� $V� UHJDUGV� GDWD� YDOLGDWLRQ�FRUUHFWLRQ�� LW� PXVW� EH�

UHFRJQLVHG� WKDW� WKH� FRPSXWHU� SURJUDPPH� HPSOR\HG�
KDV D� SURYLVLRQ� IRU� KLJKOLJKWLQJ� HUURUV� HYHQ� DW� WKH�
GDWD�LQSXW� VWDJH�� � 7KLV�� WRJHWKHU� ZLWK� WKH� VDPSOH�
FKHFNV�SURSRVHG� IRU� WKH�%5&�&5&� OHYHOV� VKRXOG� WDNH�
DGHTXDWH�FDUH�RI�WKH�TXDOLW\�DVSHFW��

�
�L[��� ,Q� WKLV� FRQWH[W�� DWWHQWLRQ� WR� µYDOLGDWLRQ¶� LV� YHU\�

LPSRUWDQW� IRU�DQ\�TXDOLW\�FRQWURO�H[HUFLVH�� �6LQFH�WKH�
$,6(6� LV� HQYLVDJHG� WR� EH� PDLQWDLQHG� XQWLO� WKH� QHZ�
V\VWHP�VWDELOLVHV��WKH ',6(�GDWD�FDQ��SRVVLEO\��EH�
FURVV�FKHFNHG�E\�WKH�$,6(6��

�
�[�� &RPSXWHU� IDFLOLW\� DQG� 0,6� VWDII� DUH� QRW�

DYDLODEOH� HYHU\ZKHUH� �HYHQ�� XQGHU� WKH� ',6(���
µ'DWD�IHHGLQJ¶�DW�PDQ\�SODFHV�LV��WKHUHIRUH��RXW�
VRXUFHG�� 7KHUH� LV� DQ� RSLQLRQ� WKDW� HYHQ� µGDWD�
FROOHFWLRQ¶� VKRXOG� EH� RXW�VRXUFHG�� � %DVHG� RQ� WKH�
LQIRUPDWLRQ�JLYHQ�E\�WKH�',6(��

�
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�

3URMHFW� 2IILFH� DERXW� WKHLU� H[SHULHQFH� LQ� 5DMDVWKDQ��
0DKDUDVKWUD� DQG�� .DUQDWDND�� WKH� 5HYLHZ� &RPPLWWHH�
LV QRW�LQ�IDYRXU�RI�VXFK�RXWVRXUFLQJ���,W�KDV�EHHQ�VHHQ�
WR DIIHFW� WKH� TXDOLW\� RI� GDWD�� � ,Q� DQ� RXWVRXUFHG�
DUUDQJHPHQW�� WKH� VDIHJXDUG� RI� WKH� &5&� &RRUGLQDWRU�
EHLQJ� DFFRXQWDEOH� IRU� TXDOLW\� FKHFN� ZLOO� QRW� EH�
DYDLODEOH��

�
�[L��� 2QH� ZD\� RI� VXUPRXQWLQJ� WKLV� SUREOHP� ZLOO� EH� WR�

GLVWLQJXLVK�EHWZHHQ�µGDWD�FROOHFWLRQ¶��µGDWD�HQWU\¶�DQG��
µTXDOLW\�FKHFN¶�� �:KLOH�GDWD�HQWU\�FDQ�EH�RXWVRXUFHG��
GDWD�FROOHFWLRQ�DQG�TXDOLW\�FKHFNV�FDQ�EH�UHWDLQHG�IRU�
GHSDUWPHQWDO�DWWHQWLRQ��

�
�[LL��� ,Q RXU� RSLQLRQ�� WKH� EHVW� VROXWLRQ� ZLOO� EH� WR�

DXJPHQW�WKH�KDUGZDUH�IDFLOLWLHV�DQG�WR�SURYLGH�
DGHTXDWH� 0,6� VWDII� ZKHUHYHU� WKH\� DUH� QRW�
WKHUH� 8QWLO� WKLV� KDSSHQV�� LI� UHTXLUHG�� DV� DOUHDG\�
VWDWHG��µGDWD�HQWU\¶�FDQ�EH�RXWVRXUFHG���
�

�[LLL��� :H� ZLOO�� KRZHYHU�� UHFRUG� D� ZRUG� RI� FDXWLRQ� LQ� WKLV�
FRQQHFWLRQ�� � ([SHULHQFH� RI� WKH� $,6(6� VKRZV� WKDW�
ZKLOH�µGDWD�FROOHFWLRQ¶�FDQ�EH�VSHHGHG�XS��µGDWD�HQWU\¶�
LV WULFN\�� � 'DWD� HQWU\� DUUDQJHPHQWV�PXVW�� WKHUHIRUH��
EH�PDGH�ZLWK�JUHDW�FDXWLRQ�DQG�FLUFXPVSHFWLRQ��

�
�[LY��� 7KH� *RYW�� KDV� EHHQ� LQLWLDWLQJ� YDULRXV�

PHDVXUHV�LQFHQWLYHV�WR�PRWLYDWH�FKLOGUHQ�WR�VWDUW��
�
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�

JRLQJ� WR� VFKRRO�� � 7KH� ',6(� VKRXOG� VWDUW� FRYHULQJ�
WKHVH WR�UHPRYH�DQ�LGHQWLILHG�LQILUPLW\�LQ�WKH�V\VWHP���
7KH ',6(� FDQ� VWDUW� FRYHULQJ� WKH� PLG�GD\�PHDO�
VFKHPH��0XVOLPV��DQG�XQUHFRJQLVHG�VFKRROV��

�

���$�� &KLOG�7UDFNLQJ�6\VWHP��&76��
�

�L��� 6LQFH� HGXFDWLRQ� IRU� FKLOGUHQ� LQ� WKH� ����� DJH�
JURXS� LV� QRZ� D� IXQGDPHQWDO� ULJKW�� LW� LV�
LPSRUWDQW� WR� WUDFN� HDFK� FKLOG¶V� HGXFDWLRQDO�
VWDWXV�RQ�D�FRQWLQXLQJ�EDVLV����

�
7KHUHIRUH��D�FKLOG�WDFNLQJ�V\VWHP�ZLWK�D�XQLTXH�
,' IRU�HDFK�FKLOG�ZLOO�EH�DQ�LGHDO�VWUDWHJ\��7KH�
&76�KDV�VSHFLDO�VLJQLILFDQFH�IRU�WKH�66$� ,Q�IDFW��
LW ZDV�GHVLJQHG�RQO\�WR�HQVXUH�LWV�VXFFHVV���
�

�LL��� 7KH�&76�LV�PHDQW�WR�WUDFN�HYHU\�FKLOG�LQ�WKH������DJH�
JURXS�E\�QDPH�'2%�HGXFDWLRQDO� VWDWXV�VRFLDO� VWDWXV���
7R EH� DEOH� WR� WUDFN� FKLOGUHQ�� KRXVHKROG� VXUYH\V� DQG�
VFKRRO� EDVHG� GDWDEDVHV� ZLOO� QHHG� WR� EH� OLQNHG�� � 1R�
GRXEW� WKHUH� KDYH� EHHQ� VXEVWDQWLDO� ODFN� RI�
FRQFRUGDQFH� EHWZHHQ� µKRXVH� KROG¶� GDWD� DQG�
µLQVWLWXWLRQDO¶�GDWD���%XW�� LW�PXVW�EH�UHFRJQLVHG�WKDW� LW�
ZLOO�QRW�EH� LPSRVVLEOH�WR�VXUPRXQW�WKH�GLIILFXOW\�DQG��
µKRXVH� KROG¶� GDWD� ZLOO� XQGHQLDEO\� SURYLGH� D� PRUH�
UHOLDEOH�EDVLV�IRU�GHYHORSLQJ�µEDVHOLQH�GDWD¶��
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�

�LLL��� 7KH� &76� LV� H[SHFWHG� WR�PRQLWRU� WKH� DFKLHYHPHQW� RI�
HYHU\�FKLOG��LQ�WKH������DJH�JURXS��LQ�VFKRRO��

�
�LY��� 7KH�&76� LV�PHDQW� WR� IROORZ�HYHU\�RXW�RI�VFKRRO�FKLOG�

EDFN�WR�VFKRRO��
�
�Y�� 7KH� &76� LV� DOVR� HQYLVDJHG� WR� SUHSDUH� DGYDQFH� SODQ�

IRU�SUH�VFKRRO�FKLOGUHQ��
�
�YL��� 7KLV�FRPSOH[�H[HUFLVH�KDV�EHHQ�WULHG�RXW�RQO\�E\�WKH�

6WDWH *RYW�� RI� 2ULVVD�� � 7KLV� FRPSOH[� H[HUFLVH� ZDV�
PDGH�LQWR�D�PDQDJHDEOH�RSHUDWLRQ�E\�GHVLJQLQJ�LW�DV�
D FRPSXWHU�FRPSDWLEOH�V\VWHP�DQG�KDQGOLQJ�LW�WRWDOO\�
RQ DQ�RQ�OLQH�EDVLV��

�
�YLL��� 8QGRXEWHGO\� WKLV� LV� D� FRPSOH[�� FRVWO\� DQG�� WLPH�

FRQVXPLQJ� H[HUFLVH��%XW�� WKH�XQLTXHQHVV� RI� WKH�&76�
KDV EHHQ�HPSKDVLVHG�E\�WKH�6WDWH�*RYW��RI�2ULVVD�E\�
VSRWOLJKWLQJ� LWV� GLIIHUHQFHV� ZLWK� WKH� ',6(� DQG� WKH�
9(5�

',6(� FRYHUV� FKLOGUHQ� LQ� QXPEHUV�� QRW� QDPHV��
�QRW� DOO� VFKRROV� DUH� FRYHUHG�� WKHUH� LV� QR�
XSGDWLQJ RI� GDWD�� DOO� DUH� FROOHFWHG� DIUHVK� DOO�
RYHU�DJDLQ��

�
7HDFKHU�	�LQIUDVWUXFWXUH�LQIRUPDWLRQ�LV�VNHWFK\�
± QRW�D�GHFLVLRQ�VXSSRUW�V\VWHP��

�
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�
9(5� LV� H[SHFWHG� WR� WUDFN� WKH� RXW� RI� VFKRRO�
FKLOGUHQ� DW� YLOODJH� OHYHO� ±� WKDW� LQIRUPDWLRQ�
QHYHU�FRPHV�WR�GLVWULFW��EORFN�OHYHO�IRU�GHFLVLRQ�
VXSSRUW��

�
$ FXPEHUVRPH� H[HUFLVH� ±� QRW� PRQLWRUHG�QRW�
YDOLGDWHG��

�
&76�LV�EDVHG�XSRQ�9(5�EXW�JRHV�RQ�WR�OLQN�WKH�
VFKRROV� WR�HDFK�FKLOG�� �6HFRQGO\� LW� WUDFNV�HDFK�
FKLOG E\�'2%�� QRW� E\� \HDUV� ±� DV� WLPH�SDVVHV��
WKH�FKLOGUHQ�DOVR�JURZ��

�
8SGDWLQJ�LV�UHTXLUHG�HYHU\�\HDU�WR�LQFOXGH�QHZ�
ERUQ� WUDFN� RXW� RI� VFKRRO�� SURJUHVV� 	�
DFKLHYHPHQWV�UHVXOWV� DW� ZZZ�RSHSD�LQ� WR
SXEOLF WR� PDNH� DOO� VWDNHKROGHUV� UHVSRQVLEOH� 	�
DFFRXQWDEOH��

�
�YLLL��� 7KH� LGHD� LV� WR� HQKDQFH� WKH� XWLOLW\� RI� &76� E\� ILQGLQJ�

RXW�ZD\V� WR� XVH� WKH�&76�GDWD� LQ� RWKHU�'HSDUWPHQWV�
OLNH +�	�):��:	&'��6&�67�DQG��/DERXU��

�
�L[��� 1RWZLWKVWDQGLQJ�WKH�HODERUDWH�SUHSDUDWLRQV�PDGH�DQG�

WKH� FDUH� WDNHQ� WR� RUJDQLVH� WKH� &76�� WKH� VKHHU�
FRPSOH[� QDWXUH� DQG� WKH� YDVW� PDJQLWXGH� RI� WKH�
H[HUFLVH�JDYH�VFRSH�IRU�LQILUPLWLHV���$V�D�UHVXOW��RWKHU�
6WDWHV�87V� KDYH� EHHQ� FKDU\� RI� WDNLQJ� LW� XS�� � 7KH�
6WDWH� *RYW�� RI� 2ULVVD� LWVHOI� KDV� DOVR� QRW� SXUVXHG� LW�
ZLWK�YLJRXU��
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�

7KH 6XE�&RPPLWWHH� RQ� 6FKRRO� (GXFDWLRQ� KDV�
DGPLWWHG� WKDW� WKH� µ&KLOG� 7UDFNLQJ� 6\VWHP¶�ZLOO� EH� DQ�
HVVHQWLDO� FRPSRQHQW� RI� WKH� ',6(�� � %XW�� LW� GRHV� QRW�
ZDQW� WKH� &HQWUDO� *RYW�� WR� WDNH� LW� XS�� LW� ZDQWV� WKH�
6WDWH *RYWV��WR�EH�HQFRXUDJHG�WR�GR�LW��

�
8QGHU� WKH� 66$� DQ� RYHUDOO� SDWWHUQ� RQO\� IRU�
µKRXVHKROG� VXUYH\¶� KDV� EHHQ� FLUFXODWHG�� � %XW��
DFFRUGLQJ� WR� WKH� 6XE�&RPPLWWHH�� WR� LPSURYH�
WKH V\VWHP�� WKH�*2,�FDQ�SUHVFULEH�&76�DOVR�� LW�
FDQ�DOVR�EH�UHTXLUHG�WR�IXQG�LW��EXW��IRUPDWWLQJ�
RI WKH� H[HUFLVH� DQG� LWV� DFWXDO� LPSOHPHQWDWLRQ�
KDYH�WR�EH�OHIW�WR�WKH�6WDWHV��
�
6WDWHV WKDW� IHHO� WKH\� DUH� UHDG\� FDQ� EHJLQ� ZLWK� SLORW�
SURMHFWV� IRU� WUDFNLQJ� RI� FKLOGUHQ�� � %DVHG� RQ� WKHLU�
H[SHULHQFH��D�UHYLHZ�FDQ�EH�FDUULHG�RXW�DIWHU���\HDUV�
WR GHFLGH�RQ� IXWXUH�FRXUVH�RI�DFWLRQ�� �/RRNLQJ�DW�WKH�
SUHSDUHGQHVV�RI�6WDWHV�DQG�87V�DQG�WKH�IHDVLELOLW\�RI�
PDLQWDLQLQJ� WKH� KXJH� GDWDEDVHV�� ZH� VKRXOG� KDVWHQ�
VORZO\ RQ� WKLV� GLPHQVLRQ�� 7KH� 5HYLHZ� &RPPLWWHH� LV�
LQFOLQHG WR� DJUHH� ZLWK� WKH� 6XE�&RPPLWWHH¶V�
DVVHVVPHQW��
�
$ &KLOG� 7UDFNLQJ� 6\VWHP� ZLOO� VXUHO\� EH� KHOSIXO� LQ�
HQVXULQJ� XQLYHUVDOLVDWLRQ� RI� HOHPHQWDU\� HGXFDWLRQ��
7KH V\VWHP�KDV�EHHQ�VHHQ�WR�KHOS�SURPRWH�ORJLF�DQG�
HTXLW\�LQ�PDWWHUV�OLNH�ORFDWLRQ�RI�VFKRROV��WUDQVIHU�RI��
�
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�
WHDFKHUV�� FRYHUDJH� RI� XQUHFRJQLVHG� VFKRROV� DQG��
WUDFNLQJ RI� WHDFKHUV� GRZQ� WR� WKH� VFKRRO� OHYHO�� � %XW��
WKH ILQDQFLDO� LPSOLFDWLRQV� ZLOO� EH� VXEVWDQWLDO�� SURSHU�
EXGJHWDU\�VXSSRUW�ZLOO�EH�UHTXLUHG��

�
$OWKRXJK &76� LV� QRW� D� VWDWLVWLFDO� LWHP�� WKLV�
REVHUYDWLRQ�LV�PDGH�LQ�WKH�LQWHUHVW�RI�HQVXULQJ�
IXOO� HQUROPHQW� XQGHU� WKH� 6DUYD� 6KLNVKD�
$EKL\DQ� ,W�ZLOO�EH� IRU� WKH�6WDWHV�87V� WR�WDNH�
DSSURSULDWH�IROORZ�XS�DFWLRQ�

���%� +RXVHKROG�6XUYH\V�
�

7KH LPSRUWDQFH�RI�KRXVHKROG�VXUYH\V�QHHGV�WR�EH�UHLWHUDWHG�
LUUHVSHFWLYH� RI� ZKHWKHU� 6WDWHV�87V� JR� LQ� IRU� WKH� &76�� � $V�
HDUOLHU� VWDWHG�� WKH� 66$� KDV� UHFRJQLVHG� LWV� LPSRUWDQFH� DQG�
FLUFXODWHG�DQ�RYHUDOO�SDWWHUQ�IRU�µKRXVHKROG�VXUYH\¶���%XW��WKH�
5HYLHZ�&RPPLWWHH�ZLVKHV�WR�VHW�RXW�WKH�UHOHYDQW�GHWDLOV�DQG�
PDNH D� IHZ� VSHFLILF� UHFRPPHQGDWLRQV� IRU� LPSURYLQJ� WKH�
V\VWHP��

�
:KLOH� WKH�GDWD�FROOHFWHG� IURP�HGXFDWLRQDO� LQVWLWXWLRQV� LV� WKH�
PDLQ VRXUFH�HGXFDWLRQDO�VWDWLVWLFV��WKHUH�DUH�VRPH�LPSRUWDQW�
HGXFDWLRQDO�LQGLFDWRUV�IRU�ZKLFK�WKH�UHTXLUHG�GDWD�KDYH�WR�EH�
FROOHFWHG� IURP� KRXVHKROGV�� � 7KH� SRSXODWLRQ� FHQVXV�
FRQGXFWHG�HYHU\�WHQ�\HDUV�GRHV�SURYLGH�YHU\�LPSRUWDQW�GDWD�
RQ OLWHUDF\� DQG� OHYHO� RI� HGXFDWLRQ� IRU� WKH� SRSXODWLRQ� LQ�
GLIIHUHQW�DJH�JURXSV�E\�JHQGHU��VRFLDO�FODVV��UHOLJLRQ��HWF��RQ��
�
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�
WKH EDVLV� RI� GDWD� FROOHFWHG� IURP� KRXVHKROGV� EXW� VXFK� GDWD�
DUH QRW� DYDLODEOH� IRU� WKH� LQWHUYHQLQJ� \HDUV� EHWZHHQ� WZR�
FHQVXVHV���7KH�1DWLRQDO�6DPSOH�6XUYH\�2UJDQLVDWLRQ�GRHV�ILOO�
WKH JDS� E\� SURYLGLQJ� GDWD� RQ� WKHVH� LWHPV� IRU� RWKHU� \HDUV��
6RPH RI�WKHVH�VXUYH\V�ZKLFK�IRFXV�RQ�HGXFDWLRQ��SURYLGH�D�
ORW�PRUH�GDWD�RQ�HGXFDWLRQ� VXFK�DV�SULYDWH�H[SHQGLWXUH�RQ�
HGXFDWLRQ�� VFKRRO� DWWHQGDQFH� �WKDW� LV�� ZKHWKHU� WKH� SHUVRQ�
DWWHQGV�DQ\�VFKRRO�RU�HGXFDWLRQDO�LQVWLWXWLRQ�RU�QRW���UHDVRQV�
RI QRW� DWWHQGLQJ� VFKRRO� RU� GURSSLQJ� RXW� IURP� VFKRRO�� � 7KH�
ODWHVW�LQ�WKH�VHULHV�RI�VXFK�VXUYH\V�LV�WKH���WK�URXQG�RI�166�
FRQGXFWHG� LQ� ��������� � LW� KDV� IRFXVHG� RQ� ³3DUWLFLSDWLRQ� LQ�
(GXFDWLRQ� DQG� &RQVXPHU� ([SHQGLWXUH´�� � � ,Q� RWKHU� URXQGV�
DOVR�� GDWD� RQ� OLWHUDF\� DQG� OHYHO� RI� HGXFDWLRQ� RI� WKH�
SRSXODWLRQ�DUH�FROOHFWHG�DOWKRXJK�WKH�IRFXV�PD\�EH�RQ�VRPH�
RWKHU LVVXHV��

�
$SDUW IURP�WKH�166�VXUYH\V��ODWHO\��D�QHHG�KDV�EHHQ�IHOW�IRU�
RUJDQL]LQJ�LQGHSHQGHQW�VDPSOH�VXUYH\V�RI�KRXVHKROGV�E\�WKH�
0LQLVWU\� RI� +XPDQ� 5HVRXUFH� 'HYHORSPHQW� IRU� WKH� VSHFLILF�
SXUSRVH�RI�DVVHVVLQJ�WKH�QXPEHU�DQG�SHUFHQWDJH�RI�FKLOGUHQ�
LQ WKH������DJH�JURXS�ZKR�DUH�RXW�RI�VFKRRO� LQ�WKH�FRQWH[W�
RI WKH� 6DUYD� 6KLNVKD� $EKL\DQ�� � 6XFK� D� VXUYH\� FRYHULQJ� DOO�
WKH�6WDWHV�DQG�8QLRQ�7HUULWRULHV�ZDV�RUJDQLVHG�LQ������DQG�
DJDLQ LQ��������6XFK�VXUYH\V�KHOS�LQ�PRQLWRULQJ�WKH�SURJUHVV�
PDGH WRZDUGV�DFKLHYHPHQW�RI�WKH�JRDO�RI�XQLYHUVDOLVDWLRQ�RI�
HOHPHQWDU\�HGXFDWLRQ��

�
7KH� QHHG� IRU� SHULRGLF� KRXVHKROG� VXUYH\V� ZLWK� IRFXV� RQ�
HGXFDWLRQ�ZLOO�DOZD\V�UHPDLQ�EXW�VXFK�VXUYH\V�FDQQRW�EH��
�
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�
FRQGXFWHG� IUHTXHQWO\� RQ� FRPSOHWH� HPXQHUDWLRQ� EDVLV�
FRYHULQJ�DOO�WKH�KRXVHKROGV�RI�WKH�FRXQWU\�GXH�WR�HQRUPRXV�
UHVRXUFHV� UHTXLUHG� IRU� FRQGXFWLQJ� LW�� � ,W� ZLOO� EH� OLNH�
FRQGXFWLQJ� D� SRSXODWLRQ� FHQVXV� LQ� ZKLFK� HDFK� DQG� HYHU\�
KRXVHKROG� LV� HPXQHUDWHG�� � ,Q� VXFK� D� VXUYH\�� RQO\� D� IHZ�
LPSRUWDQW� LWHPV� RQ� HGXFDWLRQ� FDQ� EH� FDQYDVVHG�� VLQFH� WKH�
VXUYH\� VFKHGXOH� FDQQRW� EH� YHU\� ORQJ� GXH� WR� SUDFWLFDO�
SUREOHPV�LQ�GDWD�FROOHFWLRQ���$OVR��WKH�TXDOLW\�RI�GDWD�VXIIHUV�
GXH WR� FUHHSLQJ� LQ� RI� QRQ�VDPSOLQJ� HUURUV� ZKLFK� JHQHUDOO\�
JHW�FRQWUROOHG�WR�D�ODUJH�H[WHQW�LQ�VDPSOH�VXUYH\V��

�
,Q YLHZ�RI�WKH�LPSRUWDQFH�RI�KRXVHKROG�OHYHO�GDWD�RQ�
LWHPV� UHODWLQJ� WR� HGXFDWLRQ�� LW� LV� QHFHVVDU\� WKDW�
KRXVHKROG� VXUYH\V� IRFXVLQJ� RQ� HGXFDWLRQ� DUH�
FRQGXFWHG� SHULRGLFDOO\� EXW� QRW� QHFHVVDULO\� HYHU\�
\HDU�� �6XFK�VDPSOH�VXUYH\V�RI�KRXVHKROGV�VKRXOG�EH�
QHHG EDVHG� WR� EH� FRQGXFWHG� IRU� VRPH� VSHFLILF�
SXUSRVH�DV�DQG�ZKHQ�WKH�QHHG�LV�IHOW���
�
$FFRUGLQJO\��WKH�IROORZLQJ�UHFRPPHQGDWLRQV�DUH�PDGH��

�
�L��� 7KH� 1662� VKRXOG� FRQGXFW� KRXVHKROG� VXUYH\V�

ZLWK IRFXV� RQ� (GXFDWLRQ� � TXLQTXHQQLDOO\�� � ,Q�
HYHU\�VXUYH\��VRPH�LWHPV�VXFK�DV�SDUWLFLSDWLRQ�
LQ� HGXFDWLRQ�� GURSRXWV�� H[SHQGLWXUH� RQ�
HGXFDWLRQ�VKRXOG�EH�FRYHUHG�EXW�VRPH�QHZ�LWHPV�
PD\� DOVR� FRYHUHG� LQ� HDFK� VXUYH\� GHSHQGLQJ� RQ� WKH�
QHHG�IHOW�DW�WKH�WLPH�RI�SODQQLQJ�WKH�VXUYH\��,Q�DOO�WKH�
VXUYH\V� DQDO\VLV�RI�GDWD�VKRXOG�EH�GRQH�WR�PHHW�WKH�
UHTXLUHPHQWV�RI�GDWD�XVHUV��
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�

�LL��� 7KH�0LQLVWU\�RI�+XPDQ�5HVRXUFH�'HYHORSPHQW�VKRXOG�
KDYH D�FORVH�OLDLVRQ�ZLWK�WKH�1662�IRU�LGHQWLILFDWLRQ�RI�
LWHPV� RQ�ZKLFK�GDWD� UHODWLQJ� WR� HGXFDWLRQ� VKRXOG�EH�
FROOHFWHG�LQ�HDFK�URXQG�DQG�VSHFLILFDOO\�LQ�WKH�URXQGV�
WKDW ZRXOG�KDYH�VSHFLDO�IRFXV�RQ�(GXFDWLRQ���$OVR�WKH�
DQDO\VLV SODQ�VKRXOG�EH�GHYHORSHG�LQ�FRQVXOWDWLRQ�ZLWK�
WKH 0LQLVWU\� RI� +XPDQ� 5HVRXUFH� 'HYHORSPHQW� DQG�
RWKHU PDLQ�XVHUV�RI�HGXFDWLRQDO�GDWD��

�
�LLL��� $G KRF� KRXVHKROG� VXUYH\V� PD\� EH� FRQGXFWHG�

IURP� WLPH� WR� WLPH� WR� PHHW� VRPH� VSHFLILF�
UHTXLUHPHQWV�RI� GDWD�� � 6XFK� VXUYH\V� FRXOG�EH� IRU�
DVVHVVLQJ� WKH� QXPEHU� RI� RXW�RI�VFKRRO� FKLOGUHQ� LQ� D�
SDUWLFXODU� DJH� JURXS�� VFKRRO� GURSRXWV�� WKH� W\SH� RI�
VFKRRO� WKDW� FKLOGUHQ� DWWHQG� �VSHFLDOO\� XQUHFRJQL]HG�
VFKRROV� WKDW�DUH� OHIW�RXW� LQ�VFKRRO�VWDWLVWLFV���SHUVRQV�
HQUROOHG� LQ� GLVWDQFH� HGXFDWLRQ� SURJUDPPHV��
H[SHQGLWXUH�LQFXUUHG�RQ�HGXFDWLRQ��KRPH�EDFNJURXQG�
RI VFKRRO� JRLQJ� DQG� QRQ�VFKRRO� JRLQJ� FKLOGUHQ�� HWF����
7KHUH�VKRXOG�EH�SURYLVLRQ� IRU�FRPPLVVLRQLQJ�RI�VXFK�
VXUYH\V DW�DOO�,QGLD�OHYHO�RU�LQ�VHOHFWHG�UHJLRQV�RI�WKH�
FRXQWU\ DV�DQG�ZKHQ�WKH�QHHG�LV�IHOW���

�
�LY��� ,Q WKH� FRQWH[W� RI� XQLYHUVDOLVDWLRQ� RI�

HOHPHQWDU\� HGXFDWLRQ� �DQG�� QRZ� RI� VHFRQGDU\�
HGXFDWLRQ� DOVR��� LW�ZLOO� EH� QHFHVVDU\� WR� FROOHFW�
KRXVHKROG� GDWD� DQQXDOO\� WR� PRQLWRU� WKH�
SURJUHVV�RI�XQLYHUVDOLVDWLRQ���)RU�WKDW���

�
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�
WKH JRYHUQPHQW� RU� LPSOHPHQWLQJ� DJHQF\�
VKRXOG� KDYH� D� PHFKDQLVP� IRU� FROOHFWLQJ� WKH�
UHTXLUHG� GDWD� WKURXJK� URXWLQH� KRXVHKROG�
VXUYH\V� FRQGXFWHG� E\� VFKRROV� WKHPVHOYHV� RU�
9LOODJH� RU� :DUG� (GXFDWLRQ� &RPPLWWHH� IRU�
PRQLWRULQJ�WKH�SURJUHVV�DW�WKH�ORFDO�OHYHO��6XFK�
PHFKDQLVP� IRU� GDWD� FROOHFWLRQ� LV� D� SDUW� RI� WKH�
DGPLQLVWUDWLYH� VHW� XS� UHVSRQVLEOH� IRU� LPSOHPHQWDWLRQ�
RI WKH� SURJUDPPH�� � ,W VKRXOG� EH� HQVXUHG� WKDW�
VXFK� GDWD� DUH� UHOLDEOH� DQG� DUH� FRPSLOHG� WR�
SURYLGH� GLVWULFW�� VWDWH� DQG� QDWLRQDO� OHYHO�
HVWLPDWHV� DQG� GR� QRW� UHPDLQ� FRQILQHG� IRU� XVH�
DW WKH� ORFDO� OHYHO�� ,Q� VXFK� VLWXDWLRQV�� JXLGHOLQHV�
VKRXOG�EH�LVVXHG�IURP�D�FHQWUDO�DJHQF\�WR�EH�IROORZHG�
XQLIRUPO\�DFURVV�6WDWHV�VR�WKDW�WKH�LQGLFDWRUV�GHULYHG�
IURP�WKH�GDWD�DUH�FRPSDUDEOH�� � �+RZHYHU��VXFK�GDWD�
JHQHUDOO\�DUH�QRW�YHU\� UHOLDEOH�GXH�WR� WKH�FRQFHUQ�RI�
WKH RIILFHUV� LQYROYHG� LQ� LPSOHPHQWDWLRQ� WR� DFKLHYH�
JLYHQ� WDUJHWV�� � ,W�� WKHUHIRUH�� EHFRPHV� QHFHVVDU\� WR�
RUJDQLVH� LQGHSHQGHQW� KRXVHKROG� VXUYH\V� WKURXJK� D�
PRQLWRULQJ�PHFKDQLVP� WR� FKHFN� YHUDFLW\� RI� WKH� GDWD�
REWDLQHG� DQG� DOVR� WR� SURYLGH� PRUH� DFFHSWDEOH�
HVWLPDWHV��

�

��� )ORZ RI�GDWD�DQG�GDWD�HQWU\�

$W SUHVHQW�GDWD�HQWU\�RI�GDWD� IURP�VFKRRO�ZLVH�'&)V�
WDNHV SODFH��IRU�',6(��DW�WKH�GLVWULFW�OHYHO���,Q�D�IHZ�6WDWHV��
VRPH�GDWD�HQWU\�LV�EHLQJ�GRQH�DW�WKH�EORFN�OHYHO��ZKHUH��
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�
FRPSXWHU�LQIUDVWUXFWXUH�LV�DYDLODEOH���7KH�6XE�&RPPLWWHH�RQ�
6FKRRO� (GXFDWLRQ� KDV� UHFRPPHQGHG� WKDW� GXULQJ� WKH� ILUVW� ��
\HDUV�RI� WKH���WK� 3ODQ� WKH�DLP�VKRXOG�EH� WR�HQVXUH� WKDW�DOO�
EORFN� OHYHO� HGXFDWLRQ� RIILFHV� KDYH� FRPSXWHUV� DQG� GDWD�
VFUXWLQ\�DQG�HQWU\�YDOLGDWLRQ�FDQ�EH�GRQH�DW�WKH�EORFN�OHYHO��
LQ WKH� UHPDLQLQJ� �� \HDUV� RI� WKH� ��WK� 3ODQ�� WKH� FRXQWU\� FDQ�
PRYH WRZDUGV� D� FOXVWHU� �&5&�� RU� VFKRRO� OHYHO� GDWD� HQWU\�
XVLQJ� LQH[SHQVLYH� DQG� VLPSOH� FRPSXWHUV� RU� KDQG� KHOG�
GHYLFHV�� � +HUH� DJDLQ�� D� QDWLRQDO� OHYHO� UHYLHZ� RI� WKH�
H[SHULHQFH�RI�D�IHZ�6WDWHV�87V�WKDW�LPSOHPHQW�SURMHFWV�FDQ�
VHW WKH�WRQH�IRU�PRUH�ODUJH�VFDOH�LPSOHPHQWDWLRQ����
�
1RWZLWKVWDQGLQJ�UHVHUYDWLRQV�HQWHUWDLQHG�E\�VRPH�0HPEHUV��
WKH 5HYLHZ�&RPPLWWHH�KDV�EHHQ�DEOH�WR�PDNH�D�XQDQLPRXV�
UHFRPPHQGDWLRQ� DERXW� DGRSWLRQ� RI� PRGHUQ� WHFKQRORJ\�
GRZQ� WR� WKH� FOXVWHU� OHYHO�� � ,Q� RWKHU� ZRUGV�� ZKLOH� GDWD�
FROOHFWLRQ� DW� WKH� HOHPHQWDU\� VFKRRO� OHYHO� �DQG�� LQ�
VRPH� RI� WKH� LOO�HTXLSSHG� VHFRQGDU\�VU�� VHFRQGDU\�
VFKRROV�� PD\� KDYH� WR� FRQWLQXH� WR� EH� PDQXDO�� GDWD�
FRPSLODWLRQ� FDQ� EH� FRPSXWHULVHG� IURP� WKH� FOXVWHU�
OHYHO�XSZDUGV��GDWD�WUDQVPLVVLRQ�FDQ�VWDUW�DW�WKH�%5&�
OHYHO�DQG�JR�GRZQ�WR�WKH�FOXVWHU�OHYHO�ZKHQ�WKH�*356�
IDFLOLW\�LQWHUQHW�FRQQHFWLYLW\�VWDELOLVHV�WKHUH��

�

��� 4XDOLW\�RI�GDWD�DQG�DFFRXQWDELOLW\�
�

�L��� 7KH� SUHVHQW� V\VWHP� RI� FKHFN� E\� &5&� DQG�
VDPSOH FKHFN� E\� %5&V�6FKRRO� 6XE�
,QVSHFWRUV�$',V�VKRXOG�EH�LPSOHPHQWHG�PRUH��
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�

ULJRURXVO\���7KH�VWLSXODWLRQ�RI����VDPSOH�FKHFN�
LQ� ����RI� WKH� GLVWULFWV� E\� DQ� H[WHUQDO� DJHQF\�
VKRXOG� EHFRPH�PDQGDWRU\�� � ,Q� WKH�DEVHQFH�RI�
WKLV FKHFN��GDWD�IURP�D�6WDWH�87�VKRXOG�QRW�EH�
DFFHSWHG��

�
�LL��� 0RUH�YDOLGDWLRQ�FKHFNV�FDQ�EH�LQWURGXFHG�DW�WKH�WLPH�

RI GDWD� HQWU\�� � 7KHVH� VKRXOG� LQFOXGH� FKHFNV� WR� EH�
GRQH� PDQXDOO\� DQG� WKURXJK� WKH� VRIWZDUH�� � 7KHVH�
FKHFNV�VKRXOG�EH�FDUULHG�RXW�DW�WKH�FOXVWHU�DQG�EORFN�
OHYHOV�� � 7KRVH� YLVLWLQJ� VFKRROV� IRU� LQVSHFWLRQ� VKRXOG�
DOVR FKHFN�LPSRUWDQW�HQWULHV��

�
�LLL��� 7KH� +HDGPDVWHU�3ULQFLSDO� RI� WKH� VFKRRO� VKRXOG� EH�

PDGH� IXOO\� DFFRXQWDEOH� IRU� WKH� GDWD� VXEPLWWHG� E\�
VFKRRO�� �+LV�+HU� � SKRWRJUDSK� FDQ�EH� LQFOXGHG� LQ� WKH�
GLJLWLVHG� VFKRRO� UHFRUG� WR� IDFLOLWDWH� IL[LQJ� RI�
UHVSRQVLELOLW\��

�
�LY��� 7KH� (QUROPHQW� GDWD� FDQ� EH� FURVVFKHFNHG� ZLWK� WKH�

GDWD� RQ� WKH� QXPEHU� RI� VWXGHQWV� ZKR� DSSHDU� IRU�
DQQXDO H[DPLQDWLRQ��

�
�Y�� %DVLF� VFKRRO� GDWD�� HVSHFLDOO\� WKDW� UHODWLQJ� WR�

HQUROPHQW�DQG�DWWHQGDQFH�VKRXOG�EH�GLVSOD\HG�RQ�WKH�
VFKRRO�QRWLFH�ERDUG��

�
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�
�YL��� 7KHUH� PXVW� EH� D� JHQHUDO� LQVWUXFWLRQ� WKDW� DW� WKH�

QDWLRQDO� OHYHO� FXUUHQW� \HDU� GDWD� VKDOO� EH� FRPSDUHG�
ZLWK� WKH� SUHYLRXV� \HDU� GDWD� E\� WKH� 1DWLRQDO� )RFDO�
3RLQW��

�

���� $GPLQLVWUDWLYH� DUUDQJHPHQWV� IRU� GDWD�
FROOHFWLRQ��VFUXWLQ\��FRPSLODWLRQ��HWF��

�

6FKRROV�DIILOLDWHG�WR�6WDWH�%RDUGV�RI�(GXFDWLRQ�
�

�L��� ,GHDOO\�� WKHUH� VKRXOG� EH� D� FRPPRQ� DGPLQLVWUDWLYH�
DUUDQJHPHQW�IRU�FROOHFWLRQ�DQG�SURFHVVLQJ�RI�GDWD�IRU�
DOO WKH� VFKRRO� VWDJHV�� � 7KLV� FDQ� EH� DFKLHYHG� YHU\�
TXLFNO\� ZKHUH� WKH� DGPLQLVWUDWLYH� VWUXFWXUHV� �'LVWULFW�
(GXFDWLRQ 2IILFHU�&KLHI� (GXFDWLRQ� 2IILFHU� DW� WKH�
GLVWULFW� OHYHO� DQG� 'LUHFWRU�&RPPLVVLRQHU� 6FKRRO�
(GXFDWLRQ DW� WKH�6WDWH� OHYHO�� FRYHU� WKH� HQWLUH� VFKRRO�
HGXFDWLRQ� VWDJH� �IURP� FODVV� ,� WR� FODVV� ;,,��� � 7KH�
FRPSXWHUL]DWLRQ� RI� DQQXDO� HGXFDWLRQ� VWDWLVWLFV� FDQ�
WKHQ EH� XQGHUWDNHQ� E\� SRROLQJ� UHVRXUFHV� IURP� 66$�
�FRPSXWHUV�SHUVRQQHO�IXQGV�� DQG� WKH� PDLQVWUHDP�
HGXFDWLRQ� GHSDUWPHQW¶V� SHUVRQQHO� UHVRXUFHV� ERWK� DW�
GLVWULFW�OHYHO�DQG�6WDWH�OHYHO��6WDWHV�OLNH�$3�DQG�$VVDP�
KDYH H[SHULPHQWHG� ZLWK� D� FRPPRQ� 0,6� VHW� XS� IRU�
WKLV SXUSRVH���,W�LV�LPSRUWDQW�WR�SODFH�DOO�SHUVRQQHO�LQ�
RQH IDFLOLW\�XQGHU�RQH�FRPPDQG�DW�GLVWULFW�DQG�6WDWH�
OHYHOV��

�
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�

�LL��� :KHUH� VWUXFWXUHV� IRU� HOHPHQWDU\� HGXFDWLRQ� DQG�
VHFRQGDU\�KLJKHU� VHFRQGDU\� DUH� VHSDUDWH� �'((2�',�
RI VFKRRO� IRU� HOHPHQWDU\� VWDJH� DQG� ,QVSHFWRU� RI�
VFKRROV�&,� IRU� VHFRQGDU\� VWDJH�� DW� GLVWULFW� DQG� 6WDWH�
OHYHO�� LW� PD\� EH� SUDJPDWLF� WR�� IRU� WKH� SUHVHQW��
FRQWLQXH� ZLWK� GDWD� FROOHFWLRQ� DQG� SURFHVVLQJ�
VHSDUDWHO\�IRU�WKH���VWDJHV���7KH�GDWD�IRU�SULPDU\�DQG�
XSSHU� SULPDU\� VHFWLRQV� LQ� 6HFRQGDU\�+LJKHU�
6HFRQGDU\� VFKRROV� ZRXOG� EH� FROOHFWHG� WKURXJK� WKH�
FKDQQHO� RI� WKH� 6HFRQGDU\� (GXFDWLRQ� 6WUXFWXUHV���
2IWHQ� IRU� VHFRQGDU\� HGXFDWLRQ�� EORFN� OHYHO�
VWUXFWXUHV�RIILFHV�PD\�QRW�H[LVW��

�
�LLL��� (YHQ� LQ� WKLV� FDVH�� IRU� WKH�HOHPHQWDU\�VWDJH�� LW� LV�

LPSHUDWLYH� WKDW� WKH� PDLQVWUHDP� HGXFDWLRQ�
V\VWHP� RI� %(2�'((2� DQG� 'LUHFWRUDWH� RI�
(OHPHQWDU\� (GXFDWLRQ� WDNH� IXOO� UHVSRQVLELOLW\�
IRU�GDWD�FROOHFWLRQ�DQG�LWV�DFFXUDF\���,Q�VHYHUDO�
6WDWHV�� ',6(� GDWD� FROOHFWHG� WKURXJK� WKH� 66$�
PDFKLQHU\� LV� RIWHQ� QRW� DFFHSWHG� E\� WKH�
'LUHFWRUDWH� RI� (OHPHQWDU\� (GXFDWLRQ� RU� WKH�
(GXFDWLRQ� 'HSDUWPHQW�� � +HQFHIRUWK� WKH� GDWD�
VKRXOG�EH�RZQHG�E\�WKH�(GXFDWLRQ�'HSDUWPHQW���
66$� FDQ� KHOS� VWUHQJWKHQ� WKH� 'LUHFWRUDWH� RI�
(GXFDWLRQ�E\�SODFLQJ�SHUVRQQHO��FRPSXWHUV�DQG�
FDSDFLW\� EXLOGLQJ� RI� IXQFWLRQDULHV� IRU� WKLV�
SXUSRVH��VR�WKDW�LQ�GXH�FRXUVH�WKH�PDLQVWUHDP�
V\VWHP�FDQ�WDNH�RQ�WKLV�UHVSRQVLELOLW\��

�
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�

6FKRROV� DIILOLDWHG� WR� WKH� &HQWUDO� %RDUG� RI�
6HFRQGDU\�(GXFDWLRQ�

�

�L��� ,W� ZLOO� EH� QHFHVVDU\� WR� LGHQWLI\� �VHJPHQWDO�� µ)RFDO�
3RLQWV¶� DQG� DSSRLQW� �VHFWRUDO�� µ1RGDO 2IILFHUV¶� WR
HQVXUH�SURSHU�FRRUGLQDWLRQ��

�
�LL��� 'DWD� FROOHFWLRQ� LQ� WKH� SURSRVHG� V\VWHP� ZLOO� EH� DV�

LQGLFDWHG�LQ�WKH�µ)ORZ�&KDUW¶�DWWDFKHG�DV�$QQH[����WR
WKLV 9ROXPH�RI�WKH�5HSRUW��

�
�LLL��� $V�FDQ�EH�VHHQ��IRU�VFKRROV�WKH�IORZ�ZLOO�EH�IURP�WKH�

6WDWH *RYW��WR�WKH�&%(6���7KLV�FKDQQHO�PD\��KRZHYHU��
SRVH� VRPH� SUREOHPV� LQ� UHVSHFW� RI� &%6(�&,6&(±
DIILOLDWHG� VFKRROV�� � ,Q� WKH� 5HJLRQDO� 0HHWLQJV�� PDQ\�
6WDWHV H[SUHVVHG�VHULRXV�UHVHUYDWLRQV�DERXW�FROOHFWLRQ�
RI GDWD�IURP�VXFK�VFKRROV���7KHUH�ZLOO�QR�GRXEW�EH�D�
VWDWXWRU\�EDFN�XS�LQ�SRVLWLRQ���%XW��HYHQ�VR��WKLV�SDUW�
RI WKH�H[HUFLVH� LV� OLNHO\� WR�UHPDLQ� WHQVLRQ�ULGGHQ�DQG�
IULFWLRQ�IUDXJKW�� �,W ZLOO��WKHUHIRUH��EH DGYLVDEOH�WR�
WDNH D�FOHDU�VWDQG�WKDW�6WDWHV�87V�QHHG�QRW�EH�
UHTXLUHG� WR� FRYHU� WKH� &%6(�&,6&(� DIILOLDWHG�
VFKRROV��

�LY��� ,W�ZLOO��WKHUHIRUH��EH�QHFHVVDU\�DQG�GHVLUDEOH�WR�WKLQN�
RI DQ�� DOWHUQDWLYH� DUUDQJHPHQW� IRU� VXFK� FDVHV�� � 7KH�
VFKRROV�LQ�UHIHUHQFH�ZLOO�EH�WKH�.9V��19V��'HIHQFH��

�
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�

6HFWRU� 6FKRROV� DQG�� RWKHU� VFKRROV� DIILOLDWHG� WR� WKH�
&%6( DQG�DOO� WKH� VFKRROV� DIILOLDWHG� WR� WKH�&,6&(�� �,I
WKH\ FDQ� QRW� FRQYHQLHQWO\� EH� FRYHUHG� E\� WKH�
µ6WDWH� &KDQQHO¶�� WKH� RQO\� RWKHU� YLDEOH�
DUUDQJHPHQW� FDQ� EH� WR� UHTXLUH� WKHP� WR� EH�
URXWHG�WKURXJK�WKH�&%6(��

�
�Y�� 6LQFH�PRVW�RI�WKHVH�VFKRROV�DUH�DIILOLDWHG�WR�WKH�&%6(��

LW ZLOO�EH�PRVW�ORJLFDO�WR�WKLQN�LQ�WHUPV�RI�WKH�&%6(�DV�
WKH )RFDO�3RLQW���2QO\��WKHUH�PD\�EH�VRPH�GLVFUHSDQW�
IDFWRUV�� � 7KH�&%6(�PD\� EH� FRQFHUQHG� RQO\�ZLWK� WKH�
6HFRQGDU\� DQG� 6HQLRU� 6HFRQGDU\� FODVVHV� RI� WKHVH�
VFKRROV�PDQ\�RI�ZKLFK�PD\�KDYH�SULPDU\�DQG�XSSHU�
SULPDU\�FODVVHV�DOVR���)XUWKHUPRUH��WKH�&%6(�PD\�QRW�
EH� LQWHUHVWHG� LQ� WKH� YDVW� FDQYDV� RI� LQIRUPDWLRQ�GDWD�
UHTXLUHG�WR�EH�FROOHFWHG��

�
�YL��� 7KH� &KDLUPDQ� RI� WKH� &%6(�� ZLWK� ZKRP� WKLV�

VXEMHFW� ZDV� GLVFXVVHG� KRZHYHU�� HQYLVDJHG� QR�
GLIILFXOW\� LQ� LPSOHPHQWLQJ� WKLV� DUUDQJHPHQW�
7KH &%6(� KDV� D� FRQFHSW� RI� µFRPSRVLWH� VFKRROV¶�� � ,W�
VKRXOG� QRW�� WKHUHIRUH�� EH� GLIILFXOW� WR� FRYHU� HYHQ� WKH�
SULPDU\� DQG� XSSHU� SULPDU\� FODVVHV�� � 7KH�&%6(�GRHV�
FROOHFW� H[DPLQDWLRQ� GHWDLOV� DQQXDOO\� IURP� DOO� WKH�
VFKRROV�� � &ROOHFWLRQ�RI� WKH�DGGLWLRQDO� LQIRUPDWLRQ� FDQ�
EH�FRRUGLQDWHG�ZLWK� WKDW�� �:LWK� VRPH� LPDJLQDWLRQ�� LW�
VKRXOG�EH�SRVVLEOH�IRU�WKH�&%6(�LWVHOI�DOVR�WR�XVH�WKH�
GDWD�FROOHFWHG��

�
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�

�YLL��� 7KH� .9V�� 19V� DQG�� 'HIHQFH� 6HFWRU� 6FKRROV��
ZKLFK KDYH� D� VL]HDEOH� QXPEHU� RI� VFKRROV� DV�
RUJDQLVHG�JURXSV��FDQ�EH�UHTXLUHG�WR�FROOHFW�WKH�
GDWD� WKURXJK� WKHLU� ILHOG�RIILFHV� DQG� VHQG� RQO\�
WKH FRQVROLGDWHG� GDWD� WR� WKH� &%6(� )RU� WKH�
RWKHUV�� WKH� 5HJLRQDO� 2IILFHV� RI� WKH� &%6(� FDQ� EH�
UHTXLUHG�WR�FROOHFW�IURP�LQGLYLGXDO�VFKRROV�DQG�IRUZDUG�
FRQVROLGDWHG�GDWD�WR�WKH�&%6(��

�
�YLLL��� )RU WKH� VFKRROV� DIILOLDWHG� WR� WKH� &,6&(�� WKDW�

&RXQFLO� FDQ� EH� UHTXLUHG� WR� JLYH� FRQVROLGDWHG�
LQIRUPDWLRQ�LQ�UHVSHFW�RI�DOO�LWV�VFKRROV��

�
�L[��� $V� ZH� KDYH� DGYRFDWHG� LQ� 3DUW�$� ZLWK� UHIHUHQFH� WR�

VHWWLQJ XS�RI�WKH�&%(6��D�ZRUG�RI�FDXWLRQ�LV��KRZHYHU��
QHFHVVDU\�KHUH�WRR���7RWDO�UHSODFHPHQW�RI�WKH�H[LVWLQJ��
V\VWHP�V�� ZLOO� EH� DGYLVHDEOH� RQO\� DIWHU� WKH� QHZ�
XQLILHG�V\VWHP�VWDELOL]HV�DQG�LV�VHHQ�WR�EH�ZRUNLQJ�DV�
HQYLVDJHG�� � $Q\� KDVW\� GLVPDQWOLQJ� RI� WKH� H[LVWLQJ�
DUUDQJHPHQWV� PD\� UHVXOW� LQ� DQ� DYRLGDEOH� GDWD�
YDFXXP�

�[�� 7KH�$,6(6�LQ�SDUWLFXODU�PD\�KDYH�WR�EH�UHWDLQHG�DV�LW�
LV IRU� VRPHWLPH� EHFDXVH� RI� LWV� FRPSUHKHQVLYHQHVV���
7KHUH�ZDV� HYHQ� D� VXJJHVWLRQ� WKDW� WKH�$,6(6� VKRXOG�
EH� UHWDLQHG� RQ� D� ORQJ� WHUP� EDVLV� DV� D� EDFN�XS�
H[HUFLVH�IRU�GDWD�YDOLGDWLRQ����
�
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�

�[L��� 7KH� UHFRPPHQGDWLRQ� WR� HOLPLQDWH� WKH� PXOWLSOLFLW\� RI�
FKDQQHOV� DQG� LQWURGXFH� RQH� XQLILHG� V\VWHP� RI� GDWD�
FROOHFWLRQ��DQQXDOO\�RQ�D�FHQVXV�EDVLV��ORJLFDOO\�VKRXOG�
OHDG� WR� WKH� FRQFOXVLRQ� WKDW�DOO� RWKHU�SDUDOOHO� V\VWHPV�
ZRXOG� VWDQG� HOLPLQDWHG�� � 7KLV� DVVXPSWLRQ� FDXVHG�
VRPH GLVFXVVLRQ�DERXW�WKH�VWDWXV�RI�WKH�$,6(6��

�
7KH JHQHUDO� IHHOLQJ� ZDV� WKDW� WKH� $,6(6� ZDV� QRW�
H[DFWO\� DQ� RYHUODSSLQJ� H[HUFLVH� DQG�� LW� QHHG
QRW� WKHUHIRUH�� EH� UHFRPPHQGHG� IRU� DEROLWLRQ�
7KH $,6(6�DV�D�TXLQTXHQQLDO�H[HUFLVH�ZDV�LQWURGXFHG�
WR SURYLGH� WKH� JRYHUQPHQW� ZLWK� D� FRPSUHKHQVLYH�
UHYLHZ� RI� WKH� �VFKRRO�� HGXFDWLRQ� VHJPHQW� SULRU� WR�
HYHU\�)LYH�<HDU�3ODQ���2Q�WKLV�UHFNRQLQJ��LW LV�WR�WKH�
+5'�6HFWRU�ZKDW� WKH�$QQXDO�(FRQRPLF�6XUYH\�
LV�WR�WKH��$QQXDO�%XGJHW�LQ�WKH��)LQDQFH�6HFWRU��
�
7KH $,6(6� LV� FRQGXFWHG� LQ� D� WKRURXJKJRLQJ�PDQQHU�
ZLWK� UHIHUHQFH� WR� YHU\� FRPSUHKHQVLYH� JXLGHOLQHV���
%HFDXVH�RI�WKH�PDVVLYHQHVV�RI�RSHUDWLRQV��SXEOLFDWLRQ�
RI LWV� UHSRUWV� RIWHQ� JHW� EDGO\� GHOD\HG�� � %XW�� WKDW� E\�
LWVHOI VKRXOG�QRW�GHWUDFW�IURP�WKH�PHULWV�RI�LWV�GHVLJQ�
DQG RXWSXWV��
�
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�

,W ZLOO� EH� UHOHYDQW� LQ� WKLV� FRQWH[W� WR� UHFRJQLVH� WKDW�
$,6(6 LV� WKH� RQO\� H[HUFLVH� WKDW� LQFRUSRUDWHV�
µGLVWDQFH�PDSSLQJ¶� RI� VFKRROV�� QR� RWKHU�
H[HUFLVH� GRHV� LW�� � ,W�PD\� EH� XVHIXO� WR� WKLQN� LQ�
WHUPV� RI� LQFUHDVLQJ� LWV� XWLOLW\� E\� DGGLQJ�� LI�
QHFHVVDU\�� VRPH� RWKHU� VSHFLDO� LWHPV�� RWKHU�
LWHPV� QRW� UHTXLUHG� WR� EH� FRYHUHG� IUHTXHQWO\�
DQG� DQ\�RWKHU�LWHP�DV�PD\�EHFRPH�QHFHVVDU\��
�
,Q OLQH�ZLWK�WKLV�UHDVRQLQJ��KRZHYHU�� LW�ZLOO�EH�ORJLFDO�
WR FRQFOXGH�WKDW� WKH�$,6(6�PXVW�VKHG�PXFK�RI�ZKDW�
LV DOUHDG\� FRYHUHG� E\� WKH� UHJXODU� DQQXDO� GDWD�
FROOHFWLRQ� H[HUFLVH�� � ,Q� WKLV� VHQVH�� LW� FDQ� EH�
WULPPHG�DQG�FRQWLQXHG�ZLWK�D�UHGXFHG�QXPEHU�
RI YDULDEOHV�

,Q LWV� UHGXFHG� IRUP�� WKH� $,6(6� FDQ� HYHQ� EH�
FRQVLGHUHG� WR� EHFRPH� D� WULHQQLDO� H[HUFLVH���
6LQFH� WKH� FRPSUHKHQVLYH� TXLQTXHQQXLDO� $,6(6�
KDV EHHQ� SODJXHG� E\� H[WUDRUGLQDU\� WLPH�
RYHUUXQV� WR� EH� RI�PXFK� XVH� WR� WKH� �ILYH�\HDU��
SODQQHUV�� LQ� DQ\� FDVH�� WKHUH� PD\� QRW� EH� DQ\�
VHULRXV� REMHFWLRQ� WR� LWV� FRQYHUVLRQ� DV� D�
7ULHQQLDO� H[HUFLVH� WR� VHOHFWLYHO\� µVXUYH\¶� WKH�
+5'� 6HFWRU� EHIRUH� �DQG�� KDOI�ZD\� WKURXJK�� D�
)LYH <HDU�3ODQ��
�
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�
2QH LQFLGHQWDO� DGYDQWDJH� WKDW� FDQ EH� GHULYHG�
IURP�VXFK�DQ�DSSURDFK�LV�WKDW WKH�$,6(6�FDQ�DOVR�
VHUYH�WR�YDOLGDWH�WKH�GDWD�RWKHUZLVH�FROOHFWHG��
�
7KH 5HYLHZ�&RPPLWWHH�ZLOO� OLNH� WR�YHHU�VOLJKWO\�DZD\�
IURP�LWV�PDLQ�FRXUVH�WR�FRPPHQW�RQ�WKH�SURFHVV�RI�
VDQFWLRQLQJ� VXFK� DQQXDO�� WULHQQLDO� RU��
TXLQTXHQQLDO�H[HUFLVHV�� ([SHULHQFH� VKRZV� WKDW� LW�
WDNHV DQ� LQFUHGLEO\� ORQJ� WLPH� IRU� WKHP� WR� EH�
VDQFWLRQHG���7KH�5HYLHZ�&RPPLWWHH�UHFRPPHQGV�WKDW�
VDQFWLRQ�RI�VXFK�H[HUFLVHV�VKRXOG�EH�DXWRPDWLF�
VR� ORQJ� DV� WKHUH� LV� QR� PDMRU� GHSDUWXUHV� IURP�
WKH DSSURYHG�SDWWHUQV��
�

�[LL��� ,Q� WKLV� FRQWH[W�� ZH� PXVW� GLVWLQJXLVK� EHWZHHQ�
µLQVWLWXWLRQDO� GDWD¶� DQG� µKRXVHKROG� GDWD¶���
0XOWLSOLFLW\�RI�FKDQQHOV�VKRXOG�EH�HOLPLQDWHG�LQ�
WKH IRUPHU� EXW� QRW� WKH� ODWWHU�� � 2Q� WKLV�
UHFNRQLQJ��WKH�1�6�6�2��FRYHUDJH�RI�µHGXFDWLRQ¶�
VKRXOG� FRQWLQXH�� ,Q� WKLV� FRQQHFWLRQ�� LW� PXVW� EH�
FODULILHG� WKDW� WKH� SURSRVHG� µXQLILFDWLRQ� RI� V\VWHPV¶�
FRYHUV� RQO\� JRYHUQPHQWDO� FKDQQHOV�� LW� GRHV� QRW�
HQFRPSDVV�1*2V��

�
�[LLL��� ,Q� WKLV� FRQQHFWLRQ�� LW� LV� DJUHHG� WKDW� LW ZLOO� QRW� EH�

DSSURSULDWH� IRU� D� 0LQLVWU\� WR� EH� GLUHFWO\�
HQJDJHG� LQ� FROOHFWLRQ� DQG� SXEOLFDWLRQ� RI� GDWD���
7KH�JURXQG�ZRUN�VKRXOG�EH�GRQH�E\�D�VHSDUDWH��

�
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�
$JHQF\ WR�PHHW� UHTXLUHPHQWV� LQGLFDWHG�E\� WKH�
*RYW� $QDO\VHG� GDWD� ZLWK� KLJKOLJKWLQJ� RI�
DSSURSULDWH�µLQGLFDWRUV¶�PXVW�EH�PDGH�DYDLODEOH�
WR WKH�*RYW�� WR� IDFLOLWDWH� SURSHU� SROLF\�PDNLQJ�
DQG SODQQLQJ��

�
�[LY��� 7KLV� SURSRVLWLRQ� KDV� EHHQ� LQFRUSRUDWHG� LQ� WKH� µ)ORZ�

&KDUW¶ VKRZQ���7KH�5HYLHZ�&RPPLWWHH�GLG�DWWHPSW�WR�
LGHQWLI\�WKH�ORFDWLRQ�RI�WKLV�1DWLRQDO�)RFDO�3RLQW��

�
�[Y��� 7KH� REYLRXV� FKRLFHV� ZHUH� WKH� 18(3$� RSHUDWLQJ� WKH�

',6(� �DQG�� QRZ� WKH� H[WHQGHG� ',6(� DOVR��� 1&(57�
RSHUDWLQJ�WKH�$,6(6�WKURXJK�D�ZHOO�HVWDEOLVKHG�'HSW��
RI (GXFDWLRQDO�6XUYH\V�DQG�'DWD�3URFHVVLQJ��DQG��WKH�
8*& KDYLQJ� D� VHSDUDWH�� IXOO�IOHGJHG� 6WDWLVWLFDO�
'LYLVLRQ��

�
�[YL��� %XW�GLVFXVVLRQ�GLG�QRW�IDYRXU�DQ\�RI�WKHP���7KH�8*&�

ZDV� UXOHG� RXW� EHFDXVH� LWV� VHW� XS�� GHVLJQHG� WR� FRYHU�
DERXW�����8QLYHUVLWLHV�DQG�DERXW��������&ROOHJHV��ZLOO�
QRW EH� DEOH� WR� FRSH� ZLWK� WKH� ORDG� FRPLQJ� IURP� WKH�
6FKRRO VLGH�� � %HVLGHV�� LWV� WUDFN�UHFRUG� KDV� QRW� DOVR�
EHHQ�YHU\�JRRG��

�
�[YLL��� 7KH�1&(57�ZDV� QRW� FRQVLGHUHG� DSSURSULDWH� EHFDXVH�

LWV XQLW�ZDV�GHVLJQHG� IRU�D�TXLQTXHQQLDO�H[HUFLVH�� ,Q�
DQ\ FDVH�� WKH� &RPPLWWHH� LV� ILUPO\� RI� WKH� YLHZ�
WKDW FROOHFWLRQ�� FRPSLODWLRQ�� DQDO\VHV� DQG��
SXEOLFDWLRQ�RI�HGXFDWLRQDO�VWDWLVWLFV�VKRXOG��

�
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KDYH�WKH�VWDPS�RI�JRYHUQPHQWDO�DXWKRULW\�DQG�
QRW OHIW� WR� EH� KDQGOHG� E\� DXWRQRPRXV�
RUJDQLVDWLRQV�RU�1*2V��

�
�[YLLL��7KH�1,(3$¶V�FDQGLGDWXUH�ZDV�FRQVLGHUHG�WR�EH�VWURQJ�

EHFDXVH� RI� ',6(¶V� SHUIRUPDQFH�� � %XW�� FRQYHUVLRQ� RI�
1,(3$ LQWR�1DWLRQDO�8QLYHUVLW\�RI�(GXFDWLRQDO�3ODQQLQJ��
DQG $GPLQLVWUDWLRQ� ±� D� 'HHPHG� 8QLYHUVLW\� ±� KDV�
DOWHUHG� WKH� VLWXDWLRQ�� � 7KH� 5HYLHZ� &RPPLWWHH� GRHV�
QRW FRQVLGHU� LW� DSSURSULDWH� WR� ORFDWH� WKH� 1DWLRQDO�
)RFDO 3RLQW�WKHUH����

�
�[L[��� ,Q� WKH� UHVXOW�� WKH�5HYLHZ�&RPPLWWHH� LV� LQFOLQHG�

WR UHFRPPHQG� HVWDEOLVKPHQW� RI� D� &HQWUDO�
%XUHDX RI� (GXFDWLRQDO� 6WDWLVWLFV� �&%(6��� DV� D�
VXERUGLQDWH� RIILFH� RI� WKH� 0+5'�� WR� SOD\� WKH�
UROH RI�WKH�µ1DWLRQDO�)RFDO�3RLQW¶��

�
�[[��� 7KH� 6WDWLVWLFV� DQG� 0RQLWRULQJ� %XUHDX� RI� WKH�

0+5' PD\� EH� PRYHG� RXW� RI� WKH� 0LQLVWU\� WR�
FRQVWLWXWH�WKH�FRUH�RI� WKH�&%(6�� :LWK�UHIHUHQFH�
WR WKH� ZRUNORDG� OLNHO\� WR� EH� JHQHUDWHG�� D� WHQWDWLYH�
2UJDQRJUDP�KDV�EHHQ�� VXJJHVWHG�DVVXPLQJ� WKDW� WKH�
FRPPRQ�PDWUL[�HQYLVDJHG�ZLOO�EH�DGRSWHG��

�
���� 'DWD�$QDO\VLV�DQG�8WLOLVDWLRQ��

�
�L��� 7KH� DQDO\VLV� RI� ',6(�(6� GDWD� DW� GLVWULFW� DQG� 6WDWH�

OHYHO�KDV�UHPDLQHG�OLPLWHG���7KLV�ZLOO�UHTXLUH�D�FKDQJH�
LQ PLQGVHW�DERXW�GDWD�DQDO\VLV�DQG�LWV�XWLOLVDWLRQ����

�
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�

$SDUW�IURP�FDSDFLW\�EXLOGLQJ�LQ�WKH�XVH�RI�GDWD��
WKH FXOWXUH� RI� XWLOL]DWLRQ� RI� GDWD� IRU� HYLGHQFH�
EDVHG� SODQQLQJ� DQG�GHFLVLRQ�PDNLQJ�ZLOO� QHHG�
WR EH� QXUWXUHG�� 66$� VKRXOG� FRQWLQXH� WR� SURYLGH�
GDWD�DQDO\VLV�DQG�XVH�IRU�HOHPHQWDU\�HGXFDWLRQ��

�
�LL��� *RYHUQPHQW RI� ,QGLD� FDQ� VWLSXODWH� WKDW� WLPHO\�

DYDLODELOLW\� RI� DQDO\VHG� VFKRRO� GDWD� ZLOO� EH� D�
SUHFRQGLWLRQ�IRU�DSSURYDO�RI�$QQXDO�:RUN�3ODQV�
IRU� 66$�0LG� 'D\� 0HDO� 6FKHPH� DQG� DQ\�
SURJUDPPH� IRU� 6HFRQGDU\� (GXFDWLRQ� WKDW�PD\�
EH� IRUPXODWHG�� � 7LPHOLQHVV� RI� GDWD� FROOHFWLRQ�
DQG DQDO\VLV�ZLOO�QHHG�WR�EH�LQVLVWHG�XSRQ��

�

���� 'DWD�LQ�SXEOLF�GRPDLQ��
�

�L��� 6WDWHV�87V�VKRXOG�SXW� VFKRRO�ZLVH�GDWD� LQ� WKH�
SXEOLF�GRPDLQ��RQ�WKH�,QWHUQHW�� LQ�D�IRUP�WKDW�
LW� FDQ� EH� HDVLO\� DFFHVVHG� E\� FLWL]HQV�� � 7KH�
VRIWZDUH� VKRXOG� SURYLGH� IRU� HDV\� SXEOLF�
LQWHUIDFH�� � 6LPLODUO\� FRPSLOHG� GDWD� VKRXOG� EH�
SXW�LQ�WKH�SXEOLF�GRPDLQ�DW�WKH�QDWLRQDO�OHYHO��

�
�7KH�5HYLHZ�&RPPLWWHH�ZDV�LQIRUPHG�WKDW�VFKRROZLVH�
GDWD� LQ� FDVH� RI� DOO� VFKRROV� KDG� DOUHDG\� EHHQ� PDGH�
DYDLODEOH RQ�OLQH� WR� XVHUV� DQG� ZDV� YHU\� PXFK�
DYDLODEOH LQ� WKH� SXEOLF� GRPDLQ�
�ZZZ�VFKRROUHSRUWFDUGV�LQ���
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�
�LL��� %\ PDNLQJ�WKH�GDWD�DYDLODEOH�LQ�SXEOLF�GRPDLQ��

LWV�DFFXUDF\�ZLOO�LPSURYH�ZLWK�WLPH��
�

���� 5HTXLUHPHQWV�RI�VWDII�DQG�WKHLU�WUDLQLQJ�
�

�L��� ,QVWDOODWLRQ� RI� KDUGZDUH�VRIWZDUH� E\� LWVHOI� ZLOO� QRW�
PRGHUQLVH� WKH� V\VWHP�� � 7KHUH� ZLOO� KDYH� WR� EH�
FRPSHWHQW� VWDII� WR� RSHUDWH� WKHP�� � ,W� ZLOO� EH�
QHFHVVDU\� WR� HQVXUH� WKDW� DGHTXDWH�� GHGLFDWHG�
DQG WUDLQHG� VWDII� LV� DYDLODEOH� DW� EORFN�� GLVWULFW�
DQG 6WDWH� OHYHO� IRU� WKH� FROOHFWLRQ��
FRPSXWHULVDWLRQ� DQG� DQDO\VLV� RI� WKH� DQQXDO�
HGXFDWLRQDO�VWDWLVWLFV��

�
�LL����� %HVLGHV� 0,6� SHUVRQQHO�� WKH� V\VWHP� ZLOO� QHHG�

VWDWLVWLFDO������SHUVRQQHO�TXDOLILHG�WR�GHDO�ZLWK�GDWD�
FROOHFWLRQ� DQG� FRPSLODWLRQ�� � $QG�� WKH� VWDII� GHSOR\HG�
�LQFOXGLQJ� WKH� VFKRRO� WHDFKHU�� ZLOO� QHHG� WR EH�
WUDLQHG� QRW� RQO\� LQ� XWLOLVDWLRQ� RI� PRGHUQ�
WHFKQRORJ\�EXW�HTXDOO\�LQ�GDWD�KDQGOLQJ��

�
�LLL��� ,W� KDV� QRW� EHHQ� HDV\� IRU� XV� WR� HVWLPDWH� WKH� VWDII�

UHTXLUHPHQWV� EHFDXVH� WKH� VWUXFWXUHV� DQG� V\VWHPV�
ZLGHO\� YDU\� EHWZHHQ� 6WDWHV�87V� DQG� WKHUH� DUH� QR�
XQLIRUPO\� DFFHSWHG� QRUPV�� � %XW�� EDVHG� RQ� WKH�
',6(� H[SHULHQFH�� DQG� ZLWK� UHIHUHQFH� WR� WKH�
KDUGZDUH�VRIWZDUH� LQVWDOODWLRQV� DV� DOVR� WKH�
ZRUNORDG� OLNHO\� WR� EH� JHQHUDWHG� LQ� D� XQLILHG�
V\VWHP�� VRPH� UHTXLUHPHQWV�KDYH�EHHQ�ZRUNHG�
RXW�
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�

7KH� IROORZLQJ� VWDIILQJ� SDWWHUQ� �WKDW� FDQ�
FRQYHQLHQWO\� EH� SURYLGHG� IURP� H[LVWLQJ� VWDII� RI�
HGXFDWLRQ�GHSDUWPHQW�66$��LV VXJJHVWHG�

0�,�6� 3HUVRQQHO�
�

6\VWHPV�$QDO\VW� 3URJUDPPHU� &RPSXWHU�2SHUDWRU�RU�'DWD�(QWU\�2SHUDWRU�
&HQWUDO�/HYHO�� � �6HSDUDWHO\�JLYHQ�XQGHU�&%(6��
6WDWH /HYHO� � � �� � � �� � ��
'LVWULFW�/HYHO�� � �� � � �� � ����� �Z�U�W��VL]H�RI��� GLVWULFW��
%5&�/HYHO� � � �� � � �� � ��
&5&�/HYHO� � � �� � � �� � ��
�

6WDWLVWLFDO 3HUVRQQHO�
�

-W��'LU��� '\��'LU�� $VVW��'LU��� 6WDW��$VVW��� RU������� ������RU�� 6WDW��2IILFHU� ,QYHVWLJDWRU��
&HQWUDO�/HYHO�� �6HSDUDWHO\�JLYHQ�XQGHU�&%(6��
6WDWH�/HYHO�� � �� � �� � ������� � ��������
'LVWULFW�/HYHO�� �� � �� � ������� � ��������� �Z�U�W��VL]H�RI�� GLVWULFW���%5& /HYHO� � �� � �� � ������� � �������
&5& /HYHO� � �� � �� � ������� � ������� � �
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�

���� 7UDLQLQJ�
�

�L��� 7UDLQLQJ�RI�WKHVH�SHUVRQQHO�PXVW�EH�UHFRJQLVHG�
DV DQ� LQWHJUDO� SDUW� RI� WKH� SURJUDPPH�� :KLOH�
WKHUH�KDV�WR�EH�D�ZHOO�WKRXJKW�RXW�7UDLQLQJ�3ODQ�
ZLWK D�ORQJ�WHUP�SHUVSHFWLYH�ZLWK�UHIHUHQFH�WR�
WKH FRQGLWLRQV� REWDLQLQJ� LQ� HDFK� 6WDWH�87� RU�
,QVWLWXWLRQ� LW� VKRXOG� QRW� EH� GLIILFXOW� WR� DUULYH� DW�
VRPH JHQHUDO�FRQFOXVLRQV��

�
�D��� $OO WKH� H[LVWLQJ� VWDII� GHQLHG� DV� WKH\� KDYH�

EHHQ�RI�DQ\�H[SRVXUH�WR�WUDLQLQJ��ZLOO UHTXLUH�
WR EH�WUDLQHG��

�
�E��� 7UDLQLQJ� KDV� WR� EH� E\� RXWVLGH�

SURIHVVLRQDOV�� +DOI�EDNHG� LQWHUQDO� H[HUFLVHV�
DUH QRW�OLNHO\�WR�EH�PHDQLQJIXO����

�
�F��� :KLOH� LW� ZLOO� EH� DSSURSULDWH� WR� HPSKDVLVH� RQ�

µ7UDLQLQJ¶��LW�PXVW�EH�UHFRJQLVHG�WKDW�WKH�1,&¶V�
FDSDFLW\� �WR� WUDLQ�� ZLOO� EH� OLPLWHG� WR�
WUDLQLQJ� RI� .H\� 5HVRXUFH� 3HUVRQV�� � 7KH�
1,&� PD\� DOVR� EH� DEOH� DQG� ZLOOLQJ� WR�
GHYHORS� WKH� RYHUDOO� WUDLQLQJ� SURJUDPPH�
DQG� WKH� QHFHVVDU\� VRIWZDUH�� EXW�� ZLGHU�
DGRSWLRQ� RI� WKH� WUDLQLQJ� SURJUDPPH�ZLOO�
KDYH� WR� UHFNRQ� ZLWK� RXWVRXUFLQJ�
DUUDQJHPHQWV��
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�
�G��� :KDW� WKH� 1,&� FDQ� RIIHU� PXVW� EH�

LGHQWLILHG� VSHFLILFDOO\� LQ� DGYDQFH� ERWK� LQ�
WHUPV�RI�YDULHW\�DQG�TXDQWLW\��

�
7KHUHDIWHU�� LQ� FRQVXOWDWLRQ�ZLWK� WKH� 1,&�
�IRU� 0,6� VWDII�� DQG� ZLWK� WKH� ,6,� �IRU�
6WDWLVWLFDO� VWDII��� 6WDWHZLVH� OLVWV� RI�
WUDLQLQJ� LQVWLWXWLRQV� RI� DFFHSWDEOH�
VWDQGDUGV� VKRXOG� EH� GUDZQ� XS� IRU�
VHOHFWLQJ�DSSURSULDWH�DJHQFLHV��
�

�H��� 7UDLQLQJ�RI�SHUVRQQHO�PXVW�FRPPHQFH�LQ�
DGYDQFH� ZLWKRXW� ZDLWLQJ� IRU�
FRPPHQFHPHQW� RI� WKH� QHZ�V\VWHP� VR� DV�
WR�HQDEOH�TXLFN�XWLOLVDWLRQ�RI�LQVWDOOHG�FDSDFLW\��

�
�I��� %HVLGHV� WKH� LQLWLDO� LQGXFWLRQ�IRXQGDWLRQ�

WUDLQLQJ� WKHUH�RXJKW� WR�EH� UHIUHVKHU� WUDLQLQJ�
DQG� RULHQWDWLRQ� FRXUVHV� 7KH� DSSURDFK�
PXVW EH� WR� H[SRVH� SHUVRQQHO� WR� VRPH�
WUDLQLQJ�RSSRUWXQLW\�DW OHDVW�RQFH� LQ� WKUHH�
\HDUV� 7KH� LGHD�ZLOO� EH� WR� IDFLOLWDWH�XSGDWLQJ�
RI NQRZOHGJH�DQG�XSJUDGLQJ�RI�VNLOOV��

�
�J��� 9LVLWV� WR� RWKHU� RIILFHV�� HLWKHU� ZLWKLQ� WKH�

6WDWH�87�RU�HYHQ�RXWVLGH��DQG�HVSHFLDOO\�
WR RIILFHV� WKDW� KDYH� LQLWLDWHG� µEHVW�
SUDFWLFHV¶��VKRXOG�EH�FRQVLGHUHG�WR�EH�DQ�
HIIHFWLYH� FRPSRQHQW� RI� D� WUDLQLQJ�
SODQ�SDFNDJH��
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�

�K��� +ROGLQJ� UHJXODU� TXDUWHUO\�KDOI�\HDUO\��
DQQXDO� PHHWLQJV� RI� WKH� SHUVRQQHO� DW�
GLIIHUHQW�OHYHOV�VKRXOG�DOVR�EH�VHHQ�WR�EH�
DQ HVVHQWLDO� IHDWXUH� RI� WKH� 7UDLQLQJ�
3URJUDPPH�� ,Q�WKLV�FRQQHFWLRQ��WKH�5HYLHZ�
&RPPLWWHH� VWURQJO\� UHFRPPHQGV� VWULFW�
DGKHUHQFH� WR� WKH� SUDFWLFH� RI� KROGLQJ�
$QQXDO� 1DWLRQDO� 0HHWLQJV� WR UHYLHZ�
LPSOHPHQWDWLRQ� RI� WKH� H[HUFLVH� UHODWLQJ� WR�
HGXFDWLRQDO�VWDWLVWLFV��

�
�L��� 7KH �����IXQGLQJ�QRUP�SURSRVHG�VKRXOG�

VXIILFH� WR� DFFRPPRGDWH� WKH� WUDLQLQJ�
UHTXLUHPHQWV�VHW�RXW�DERYH��

�
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�
3$57±�&�

�
+,*+(5�('8&$7,21�

�

���� 7KH�8*&�LV�WKH�6WDWXWRU\�5HJXODWRU\�$XWKRULW\�LQ�WKH�
ILHOG RI� KLJKHU� HGXFDWLRQ�� � ,W� VKRXOG� QRW� EH� GLIILFXOW�
IRU LW� WR� HQIRUFH� GDWD� FROOHFWLRQ� E\� PDNLQJ� LW� D�
FRQGLWLRQ� RI� UHFRJQLWLRQ� �RI� 8QLYHUVLWLHV�� DQG�
DIILOLDWLRQ� �RI� &ROOHJHV��� 7KH� DLGHG�XQDLGHG� VWDWXV� RI�
FROOHJHV�QHHG�QRW�EH�D�UHOHYDQW�IDFWRU� LQ�WKLV�FRQWH[W�DW�DOO���
2XU UHFRPPHQGDWLRQ� LV� WR� DPHQG� WKH� 8*&� $FW�
DFFRUGLQJO\�WR�DGGUHVV�WKLV�SUREOHP��

�
���� ,W� ZLOO� EH� UHDVRQDEOH� WR� DVVXPH� WKDW� HYHU\� FROOHJH� LQ� WKH�

FRXQWU\� LV� HTXLSSHG� ZLWK� FRPSXWHUV� DQG� LQWHUQHW�
FRQQHFWLYLW\���7KHUH FDQQRW�EH�D�FROOHJH�WRGD\�ZLWKRXW�
FRPSXWHUV�DQG�LQWHUQHW�FRQQHFWLYLW\�� �7KH�8*&�PXVW�
HQVXUH� LW�� � $OO� GDWD� FROOHFWLRQ� FDQ�� WKHUHIRUH�� EH� RQ�
OLQH��

�
���� 8Q�UHFRJQLVHG� FROOHJHV�LQVWLWXWLRQV� KDYH� DOVR� WR� EH�

FRYHUHG����,QLWLDOO\��LW�FDQ�EH�GRQH�WKURXJK�D�VHSDUDWH�
VXUYH\���%XW��VXEVHTXHQWO\��LW�VKRXOG�EH�LQFOXGHG�DV�D�
SDUW RI�WKLV�H[HUFLVH��

�
���� $JULFXOWXUH� (GXFDWLRQ�� 0HGLFDO� (GXFDWLRQ�� /HJDO�

(GXFDWLRQ�DQG�'LVWDQFH�/HDUQLQJ��HWF���DUH�LPSRUWDQW�
VHJPHQWV� WR� EH� FRYHUHG� LQ� +LJKHU� (GXFDWLRQ�� 'DWD�
UHODWLQJ�WR�8QLYHUVLWLHV�,QVWLWXWLRQV�XQGHU�WKH�6WDWH��
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�
*RYW�� PD\� EH� URXWHG� WKURXJK� WKH� )RFDO� 3RLQWV� DQG�
1RGDO� $JHQF\� DSSRLQWHG� E\� WKH� 6WDWH� *RYW�� &HQWUDO�
8QLYHUVLWLHV�,QVWLWXWLRQV� FDQ� EH� UHTXLUHG� WR� VXEPLW�
WKHLU� GDWD� WR� WKH� 8*&� IRU� FRPSLODWLRQ� DQG� RQZDUG�
WUDQVPLVVLRQ� ,W� PD\� EH� OHIW� WR� WKH� 6WDWH� *RYW�� WR�
QRPLQDWH� WKH� 1RGDO� $JHQF\� DFFRUGLQJ� WR� LWV� FRQYHQLHQFH���
7KH 1RGDO� $JHQF\� FDQ� FROOHFW� WKH� GDWD� IURP� DOO� WKH� RWKHU�
DJHQFLHV�LQ�WKH�6WDWH�DQG�JLYH�LWV�FRPSLODWLRQ�WR�WKH�� 8*&���
$SDUW� IURP� WKLV�� WKH�8*&�PD\�DOVR�FROOHFW� LQIRUPDWLRQ�
IURP DOO� WKH� FRQFHUQHG� 0LQLVWULHV� OLNH� 0LQLVWU\� RI�
/DERXU��$JULFXOWXUH��/DZ��+HDOWK��HWF���DV�ZHOO�DV�IURP�
WKH 'LVWDQFH� (GXFDWLRQ� &RXQFLO� DQG� WKH� &RXQFLO� RI�
$UFKLWHFWXUH��
�

���� 'DWD� RQ� WKH� IROORZLQJ� LWHPV� VKRXOG� EH� FROOHFWHG�
DQQXDOO\�ZLWK����6HSWHPEHU�DV�WKH�GDWH�RI�UHIHUHQFH��
�D�� 1R��RI�LQVWLWXWLRQV�RI�GLIIHUHQW�W\SHV��
�E�� (QUROPHQW�LQ�GLIIHUHQW�OHYHOV�DQG�W\SHV�RI�FRXUVHV�E\�

• *UDGH� �H�J�� )LUVW� \HDU�� 6HFRQG� \HDU�� HWF��� IRU�
HDFK�FRXUVH�

• *HQGHU DQG�$JH�
• 6RFLDO� FODVV� �6&�67�2%&�2WKHUV��� )RUHLJQ�

6WXGHQWV� DQG� 15,� 6WXGHQWV� E\� &RXQWU\� RI�
RULJLQ��FRXQWU\�ZLVH��

• 6WXGHQWV� ZLWK� VSHFLDO� QHHGV� E\� W\SH� RI�
'LVDELOLW\��

�
7KH FRXUVH�ZLOO�EH�EURDGO\�RI���OHYHOV��DV�SURYLGHG�LQ�,6&('��
�

• 'LSORPD�EHORZ�OHYHO�RI�)LUVW�GHJUHH�
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�
• )LUVW GHJUHH��%$��%�6F���%�7HFK���HWF���
• 3RVW�JUDGXDWH��0�$���0�6F���0�&RP���HWF���
• 5HVHDUFK�'HJUHH��'RFWRUDO�GHJUHH��0�3KLO���3K��

'��

�F�� 1R�� RI� JUDGXDWHV� IURP� GLIIHUHQW� W\SHV� RI� FRXUVHV� E\�
JHQGHU��VRFLDO�FODVV��DJH�JURXS�DQG�W\SH�RI�GLVDELOLW\��
LI GLVDEOHG��

�
�G�� ,QWDNH�FDSDFLW\�DQG�DFWXDO�LQWDNH�LQ�GLIIHUHQW�W\SHV�RI�

FRXUVHV��
�
�H��� 1R�� RI� UHSHDWHUV� LQ� HDFK� JUDGH� �)LUVW� \HDU�� 6HFRQG�

\HDU��HWF���LQ�HDFK�FRXUVH�VXEMHFW��
�
�I��� 1R��RI� WHDFKHUV�E\�PDLQ�GHVLJQDWLRQ� FDWHJRULHV� �H�J��

3URIHVVRU�� 5HDGHU�� /HFWXUHU�� HWF��� IRU� GLIIHUHQW�
VXEMHFWV�� IDFXOW\�ZLVH�� E\� JHQGHU�� DJH�� VRFLDO� FODVV��
TXDOLILFDWLRQV� DQG�� GLVDELOLW\�ZLVH� �LI� GLVDEOHG��� SDUW�
WLPH WHDFKHUV�DQG�YLVLWLQJ�*XHVW�WHDFKHUV��
�

�J�� 3HUFHQWDJH� RI� FODVVHV� DVVLJQHG� WR� UHJXODU� WHDFKHUV��
SDUW�WLPH� WHDFKHUV�� 5HVHDUFK� 6FKRODUV�6WXGHQWV��
*XHVW�9LVLWLQJ�)DFXOW\�LQ�HDFK�FRXUVH�VXEMHFW��

�
���� $ 'LUHFWRU\�RI�8QLYHUVLWLHV��&ROOHJHV�DQG�RWKHU�KLJKHU�

HGXFDWLRQDO� LQVWLWXWLRQV�VKRZLQJ�WKH�FRXUVHV�RIIHUHG�
E\ WKHP� VKRXOG� EH� FRPSLOHG� DQG� SXEOLVKHG�E\�8*&���
,W� VKRXOG� LQFOXGH� WKH� IROORZLQJ� LQIRUPDWLRQ� DERXW� HDFK�
FRXUVH��
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�

• 'XUDWLRQ�RI�WKH�FRXUVH�
• 7\SH�RI�GHJUHH�GLSORPD�DZDUGHG�
• 0LQLPXP�DGPLVVLRQ�UHTXLUHPHQWV�
• )XOO�WLPH��SDUW�WLPH�RU�ERWK�
• 5HJXODU�RU�VHOI�ILQDQFLQJ�
• 0HGLXP� RI� LQVWUXFWLRQ� DQG� 0HGLXP� RI�

([DPLQDWLRQ�
• 6HOHFWLRQ�SURFHGXUH�IRU�DGPLVVLRQ�
• 1R� RI� ZRUNLQJ� GD\V�� WHDFKLQJ� GD\V��

H[DPLQDWLRQ�GD\V�DQG��KROLGD\V��
�

���� $OO WKH� FRXUVHV� VKRXOG� EH� JLYHQ� FRGHV� IROORZLQJ� WKH�
FRGLQJ�V\VWHP�RI�,6&('�GHYHORSHG�E\�81(6&2� 7KLV�
WDVN RI� SUHSDULQJ� DQ� ,6&('� GRFXPHQW� IRU� ,QGLD� PD\� EH�
XQGHUWDNHQ� E\� 8*&� DQG� WKH� MRE� PD\� HQWUXVWHG� WR� D� 7DVN�
)RUFH��

�
���� $Q RQ�OLQH� V\VWHP� VLPLODU� WR� WKDW� RI� ,$65,� IRU�

$JULFXOWXUDO� 8QLYHUVLWLHV�&ROOHJHV� VKRXOG� EH�
GHYHORSHG� E\� 8*&� IRU� DOO� XQLYHUVLWLHV� DQG� RWKHU�
XQLYHUVLW\� OHYHO� LQVWLWXWLRQV�� 8*&�VKRXOG�HLWKHU�DSSRLQW�
D 6\VWHP� $QDO\VW� WR� ZRUN� RQ� LW� LQ� FRQVXOWDWLRQ� ZLWK� WKH�
18(3$��,$65,�DQG�1,&�RU�RXWVRXUFH�WKLV�MRE��

�
���� 7KH� QXPHULFDO� GDWD� WR� EH� FROOHFWHG� IURP� XQLYHUVLWLHV� DQG�

FROOHJHV� VKRXOG�PHHW� WKH� UHTXLUHPHQWV� RI� 0+5'�� 3ODQQLQJ�
&RPPLVVLRQ� DQG� LQWHUQDWLRQDO� RUJDQLVDWLRQV� VXFK� DV�
81(6&2��

�
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�
���� )RU� FROOHFWLQJ� DQG� FRPSLODWLRQ� RI� GDWD� RQ VXFK� LWHPV� DV�

IDFLOLWLHV��HTXLSPHQWV�� OLEUDU\��HWF��D�EDVH�OLQH�VXUYH\�
VKRXOG�EH�FRQGXFWHG�DQG�WKH�GDWD�VKRXOG�EH�FROOHFWHG�
IURP DOO� XQLYHUVLWLHV� DQG� FROOHJHV�� ,W� VKRXOG� EH�
XSGDWHG� DQQXDOO\�� � $Q� (OHFWURQLF� 'DWD� 0DQDJHPHQW�
6\VWHP�LQ�XQLYHUVLWLHV�DQG�FROOHJHV�VKRXOG�EH�VHW�XS�
IRU�WKLV�SXUSRVH�ZKLFK�HQDEOHV�WKH�XVHU�WR�UHWULHYH�WKH�GDWD�
DV DQ�ZKHQ�UHTXLUHG�� �7R�EHJLQ�ZLWK��D SLORW�VXUYH\�PD\�
EH FRQGXFWHG�LQ���RU���6WDWHV��

�
���� 6RPH�HVVHQWLDO� LWHPV�RI� LQFRPH�DQG�H[SHQGLWXUH�SHUWDLQLQJ�

WR XQLYHUVLWLHV� DQG� FROOHJHV� VKRXOG� EH� FROOHFWHG� DQQXDOO\� DW�
WKH HQG�RI�WKH�ILQDQFLDO�\HDU��

�
���� 8*&� VKRXOG�H[DPLQH� WKH� ILQDQFLDO� UHFRUG�NHHSLQJ�RI�

D IHZ� XQLYHUVLWLHV� DQG� FROOHJHV� DFURVV� 6WDWHV� DQG�
WKHQ SURSRVH� D� FRPPRQ� IRUPDW� IRU� PDLQWDLQLQJ�
ILQDQFLDO� UHFRUGV� VR� WKDW� WKH�HVVHQWLDO� ILQDQFLDO� GDWD�
FDQ�EH� VXSSOLHG� HDVLO\� E\� WKHP�� � 7KH� V\VWHP�RI� JLYLQJ�
JUDQWV� XQGHU� GLIIHUHQW� KHDGV� WR� XQLYHUVLWLHV� DQG� FROOHJHV�
VKRXOG�EH�VWXGLHG��

�
���� ,QIRUPDWLRQ� VKRXOG� EH� FROOHFWHG� RQ� UDWHV� RI� IHH�

FKDUJHG�IURP�VWXGHQWV�IRU�GLIIHUHQW�SXUSRVHV��
�
���� $IILOLDWHG�FROOHJHV�VKRXOG�VXSSO\�GDWD�RQ�D�SUHVFULEHG�

IRUP VLPLODU� WR� WKDW� RI� XQLYHUVLWLHV�� � 7KH� GDWD� IURP�
FRQVWLWXHQW� FROOHJHV� VKRXOG� EH� D� SDUW� RI� WKH�GDWD� WR�
EH VXSSOLHG�E\�WKH�XQLYHUVLW\�RI�ZKLFK�WKH�FROOHJH�LV�D�
FRQVWLWXHQW��
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�

���� 2QH� VHW� RI� WKH� IRUPDWV� GHYHORSHG� E\� WKH� *URXS� LV
DWWDFKHG� DV�$QQH[HV±� �$�±� �(� LQ� WKLV�9ROXPH� RI� WKH�
5HSRUW�� � 7KH� LGHD� LV� WKDW� WKHVH� VKRXOG� UHSODFH� WKH�
IRUPDWV�LQ�YRJXH�DW�SUHVHQW��

�
���� ,Q�YLHZ�RI�WKH�IDFW�WKDW�WKH�IRUPDWV�LQ�WKLV�6HFWLRQ�KDYH�QRW�

EHHQ�WULHG�RXW�IRU�FRPSXWHULVHG�SURFHVVLQJ��DQG�UHFRJQLVLQJ�
WKH IDFW� WKDW� WKHUH� KDV� EHHQ� QR� LQYROYHPHQW� RI� FRPSXWHU�
SURJUDPPHUV� GXULQJ� WKH� SURFHVV� RI� GHYHORSPHQW� RI� WKHVH�
IRUPDWV�� WKH� 5HYLHZ� &RPPLWWHH� UHFRPPHQGV� WKDW� WKHVH
IRUPDWV�PD\�EH�VXEMHFWHG�WR�VRPH�ILHOG�WULDOV�EHIRUH�
ZLGHU�DGRSWLRQ��
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