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$ERXW�WKH�UHSRUW��
7KLV�UHSRUW�IRFXVHV�RQ�WKH�:$WHU�,QFLGHQW�'DWDEDVH��:$,'��GLVFRYHU\��,W�ZDV�ZULWWHQ�

E\��G[Z�GLJLWDO��RQ�EHKDOI�RI� �WKH�1DWLRQDO�:DWHU�6DIHW\�)RUXP���WKH�)RUXP���7KH�

1DWLRQDO�:DWHU�6DIHW\�)RUXP�HQJDJHG�G[Z�DW�WKH�VWDUW�RI�WKH�\HDU��WKH�GLVFRYHU\�

EHJDQ�DW�WKH�HQG�RI�)HEUXDU\�DQG�FRPSOHWHG�PLG�$SULO���

�

7KLV�UHSRUW�VWDUWV�ZLWK�DQ�H[HFXWLYH�VXPPDU\��IROORZHG�E\�VHYHQ�VHFWLRQV��$Q�

LQWURGXFWLRQ�FDQ�EH�IRXQG�LQ�VHFWLRQ�RQH��DQG�VHFWLRQ�WZR�VHWV�RXW�WKH�µDV�LV¶�VWDWH��

6HFWLRQ�WKUHH�VXPPDULVHV�WKH�UHVHDUFK�ILQGLQJV�DQG�GUDZV�FRQFOXVLRQV��:H�

FRQVLGHU�WKH�µWR�EH¶�VWDWH�IRU�XVHV�LQ�D�VKRUW�VHFWLRQ��IRXU���DQG�VHFWLRQ�ILYH�RI�WKH�

UHSRUW�VHWV�RXW�WKH�GLVFRYHU\�UHFRPPHQGDWLRQ��DQG�UHFRPPHQGHG�ZD\�IRUZDUG��:H�

SURYLGH�IXUWKHU�UHFRPPHQGDWLRQV�LQ�VHFWLRQ�VL[��DQG�WKH�UHSRUW�HQGV�ZLWK�D�VKRUW�

VHFWLRQ��VHYHQ��WR�FRQFOXGH��7KH�UHSRUW�LV�DFFRPSDQLHG�E\�HOHYHQ�DSSHQGLFHV��

�
�

7KDQN�\RX�
�

:H�ZRXOG�OLNH�WR�WKDQN�)RUXP�PHPEHUV��:$,'�XVHUV�DQG�VWDNHKROGHUV�IRU�WKHLU�

YDOXDEOH�LQSXW�WR�WKH�GLVFRYHU\��7KH�GLVFRYHU\�WRRN�SODFH�LQ�DQ�XQFHUWDLQ�DQG�

FKDOOHQJLQJ�WLPH��DQG�WKH�FRQWLQXHG�GHGLFDWLRQ�E\�LQWHUHVWHG�SDUWLHV�LV�QRWLFHDEOH�

DQG�DSSUHFLDWHG�E\�WKH�SURMHFW�WHDP��(YHU\RQH
V�FRQWULEXWLRQV�LQIRUPHG�WKH�

UHFRPPHQGDWLRQV�WKDW�KDYH�EHHQ�PDGH���

�

� �

�b

https://www.dxw.com/
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&RQWHQWV�SDJH�
�

$SSHQGLFHV�DQG�LPDJHV ��

([HFXWLYH�VXPPDU\ ��

,QWURGXFWLRQ ��
$ERXW�G[Z�GLJLWDO ��
0HWKRGRORJ\ ��

3URMHFW�EDFNJURXQG ��
7KH�GLVFRYHU\�SURFHVV ���

7KH�µDV�LV¶�VWDWH ���
$ERXW�WKH�:$WHU�,QFLGHQW�'DWDEDVH ���
([SHULHQFH�RI�D�:$,'�XVHU ���

5HVHDUFK�ILQGLQJV�DQG�FRQFOXVLRQV ���
)LQGLQJV�IURP�LQWHUYLHZV��GHVN�UHVHDUFK�DQG�WKH�VXUYH\ ���
$UHDV�RI�FRQFHUQ�LGHQWLILHG�IURP�UHVHDUFK ���
7HFKQLFDO�UHVHDUFK�ILQGLQJV ���
)LQGLQJV�IURP�VHUYLFH�GHVLJQ�ZRUN ���

7KH�µWR�EH¶�VWDWH�IRU�XVHUV ���

'LVFRYHU\�UHFRPPHQGDWLRQ�DQG�ZD\�IRUZDUG ���
2YHUDUFKLQJ�UHFRPPHQGDWLRQ ���
7HVWLQJ�RXU�UHFRPPHQGDWLRQV ���
$FKLHYLQJ�DXWRPDWLRQ ���
'UDIW�GHOLYHU\�WLPHOLQH ���
2SWLRQV�IRU�D�QHZ�VHUYLFH ���

)XUWKHU�UHFRPPHQGDWLRQV ���

&RQFOXGLQJ�WKRXJKWV ���
�
� �

�b



$SSHQGLFHV�DQG�LPDJHV��
�
1R�� $SSHQGL[� 5HSRUW�VHFWLRQ�

$�� 'LVFRYHU\�LQFHSWLRQ�� �����0HWKRGRORJ\��

$�� :$,'�XVHU�	�VWDNHKROGHU�DQDO\VLV� ���5HVHDUFK�ILQGLQJV�DQG�FRQFOXVLRQV�

$�� )LQGLQJV�IURP�UHVHDUFK�LQWHUYLHZV� ���5HVHDUFK�ILQGLQJV�DQG�FRQFOXVLRQV�

$�� 8VHU�GDWD�IORZV� 6HFWLRQV�������

$�� 7HFKQLFDO�GLVFRYHU\�� 6HFWLRQV�������

$�� 2QH�SDJHU�RQ�RSHQ�GDWD�� ���5HVHDUFK�ILQGLQJV�DQG�FRQFOXVLRQV�

$�� 6HUYLFH�GHVLJQ�ZULWH�XS�� ���5HVHDUFK�ILQGLQJV�DQG�FRQFOXVLRQV�

$�� 6XUYH\�ILQGLQJV� ���5HVHDUFK�ILQGLQJV�DQG�FRQFOXVLRQV�

$�� 'HVN�UHVHDUFK� ���5HVHDUFK�ILQGLQJV�DQG�FRQFOXVLRQV�

$��� 8VHU�QHHGV� ���5HVHDUFK�ILQGLQJV�DQG�FRQFOXVLRQV�

$��� )XUWKHU�UHFRPPHQGDWLRQV�
PDSSLQJ�

���)XUWKHU�UHFRPPHQGDWLRQV�

�

1R�� ,PDJH� 5HSRUW�VHFWLRQ�

�� $V�LV�YLVXDO�RI�:$,'� ���7KH�µDV�LV¶�VWDWH�

�� ([DPSOH�RI�WKH�FXUUHQW�:$,'�XVHU�

H[SHULHQFH�

�����([SHULHQFH�RI�D�:$,'�XVHU�

�� 6XJJHVWHG�VFRSH�IRU�DOSKD� �����7KH�IXWXUH�RI�:$,'�

�� ([DPSOH�RI�D�IXWXUH�XVHU�

H[SHULHQFH�

�����6XJJHVWHG�VFRSH�IRU�DOSKD�

�� 'UDIW�GHOLYHU\�WLPHOLQH�� �����'UDIW�GHOLYHU\�WLPHOLQH��

� �

�b



([HFXWLYH�VXPPDU\�
�

7KLV�UHSRUW�LV�DERXW�WKH�:$,'�GLVFRYHU\��ZKLFK�ZDV�FRPPLVVLRQHG�E\�WKH�1DWLRQDO�

:DWHU�6DIHW\�)RUXP�DQG�GHOLYHUHG�E\�G[Z�DW�WKH�EHJLQQLQJ�RI�������'LVFRYHU\�LV�D�

VWDUWLQJ�SKDVH�IRU�D�SURMHFW��ODUJHO\�IRFXVVHG�RQ�UHVHDUFK�FROOHFWLRQ�DQG�DQDO\VLV��

7KH�:$,'�GLVFRYHU\�IRFXVVHG�RQ�ZDWHU�LQFLGHQW�LQIRUPDWLRQ��

�

7KH�PRWLYDWLRQ�IRU�XQGHUWDNLQJ�WKH�GLVFRYHU\�
1R�VLQJOH�RUJDQLVDWLRQ�KDV�WKH�VROH�UHVSRQVLELOLW\�IRU�WKH�UHVSRQVH�WR�DQG�SUHYHQWLRQ�

RI�ZDWHU�UHODWHG�LQFLGHQWV��EXW�LW�LV�WKH�FROOHFWLYH�DLP�RI�WKH�)RUXP�WR�UHDOLVH�D�IXWXUH�

ZLWKRXW�GURZQLQJ��DQG�WR�UHGXFH�ZDWHU�UHODWHG�LQFLGHQWV�DQG�KDUP�LQ�WKH�8.��

2UJDQLVDWLRQV�LQYROYHG�LQ�UHVSRQGLQJ�WR��DQG�SUHYHQWLQJ�ZDWHU�UHODWHG�LQFLGHQWV��

H[WHQG�RXWVLGH�WKH�)RUXP�PHPEHUV��$FFHVV�WR�LQIRUPDWLRQ�DERXW�ZDWHU�UHODWHG�

LQFLGHQWV�LV�LPSHUDWLYH�WR�WKH�)RUXP�DQG�RWKHU�UHVSRQVLEOH�RUJDQLVDWLRQV���

�

7KH�)RUXP�GHGLFDWHV�WLPH�DQG�HIIRUW�WR�FROODWLQJ�D�SLFWXUH�RI�IDWDO�LQFLGHQWV�DQG�

VKDULQJ�WKLV�LQIRUPDWLRQ�ZLWK�LQWHUHVWHG�SDUWLHV��%XW�ZDWHU�LQFLGHQWV�LQFOXGH�ERWK�IDWDO�

DQG�QRQ�IDWDO��DQG�WKHUH�LV�QR�FRPSOHWH�QDWLRQDO�SLFWXUH�RI�DOO�WKH�LQFLGHQWV�RFFXUULQJ�

DFURVV�WKH�8.��7KH�SLFWXUH�LV�LQVWHDG�IUDJPHQWHG��

�

7KH�FXUUHQW�DSSURDFK�IRU�PDQDJLQJ�LQIRUPDWLRQ�DERXW�QRQ�IDWDO�LQFLGHQWV�LV�PDQXDO��

UHWURVSHFWLYH��DQG�WKH�PXOWL�RUJDQLVDWLRQDO�QDWXUH�WR�PDQDJLQJ�LQFLGHQWV�OHDGV�WR�

SRWHQWLDO�LQDFFXUDFLHV�LQ�WKH�GDWDVHW���

�

7KH�)RUXP�GRHVQ
W�KDYH�WKH�WHFKQRORJ\��SURFHVVHV�RU�VWDQGDUGV�QHHGHG�WR�IXOO\�

HQDEOH�WKH�JRRG�ZRUN�WKH\�GR��'HVSLWH�WKLV��WKH�)RUXP�GRHV�VXFFHVVIXOO\�ZRUN�

WRZDUGV�LWV�DLP�RI�UHDOLVLQJ�D�IXWXUH�ZLWKRXW�GURZQLQJ��,PSURYHPHQWV�WR�KRZ�ZDWHU�

LQFLGHQW�LQIRUPDWLRQ�LV�PDQDJHG��KDYH�SRWHQWLDO�WR�IXUWKHU�VWUHQJWKHQ�WKH�ZRUN�RI�WKH�

)RUXP�DQG�DOORZ�FROODERUDWLRQ�WR�KDSSHQ�ZLWK�JUHDWHU�HDVH���

�

�b



:KDW�ZH�GLG��
7KH�GLVFRYHU\�WRRN�SODFH�RYHU�VL[�ZHHNV��:H�VWDUWHG�E\�VKDSLQJ�WKH�GLVFRYHU\�VFRSH�

LQ�FROODERUDWLRQ�ZLWK�)RUXP�PHPEHUV��:H�WKHQ�JDWKHUHG�WKH�YLHZV�RI�XVHUV�DQG�

VWDNHKROGHUV�ZLWK�DQ�LQWHUHVW�LQ�ZDWHU�VDIHW\��:H�JDLQHG�LQVLJKWV�WKURXJK�DFWLYLWLHV�

LQFOXGLQJ�ZRUNVKRSV��LQWHUYLHZV�DQG�DQ�RQOLQH�VXUYH\��:H�DQDO\VHG�RXU�ILQGLQJV��

KHOG�DQ�LGHDWLRQ�VHVVLRQ��UHVHDUFKHG�RSHQ�GDWD�ZLWK�VXEMHFW�PDWWHU�H[SHUWV��DQG�

OHDUQHG�DERXW�WKH�FXUUHQW�YHUVLRQ�RI�:$,'��

�

7KURXJKRXW�WKH�UHVHDUFK�ZH�H[SORUHG�KRZ�ZDWHU�LQFLGHQW�LQIRUPDWLRQ�LV�FXUUHQWO\�

XVHG��DQG�FRQVLGHUHG�ZKDW�ZRUNV�ZHOO�DQG�ZKDW�PD\�EH�LPSURYHG��LQ�RUGHU�WR�GHVLJQ�

ZKDW�D�IXWXUH�DSSURDFK�PD\�ORRN�OLNH���

�

:KDW�ZH�IRXQG��

:H�IRXQG�WKDW�WKH�LQGLYLGXDO�RUJDQLVDWLRQV�WKDW�XVH�ZDWHU�LQFLGHQW�LQIRUPDWLRQ��KDYH�

D�GLYHUVLW\�RI�JRDOV��UDQJLQJ�IURP�SURPRWLRQ�RI�VSRUW��FRPPHUFLDO�DFWLYLW\��WKURXJK�WR�

LQFUHDVLQJ�HIILFLHQF\�RI�VHDUFK�DQG�UHVFXH�RSHUDWLRQV��+RZHYHU�WKH\�DOO�KDYH�WKH�

VDPH�RYHUDUFKLQJ�JRDO���WR�NHHS�SHRSOH�VDIH��LQ�DQG�DURXQG�ZDWHU��

:DWHU�LQFLGHQW�LQIRUPDWLRQ�LV�YDOXHG�DQG�LPSRUWDQW��2XU�UHVHDUFK�H[SORUHG�WKH�XVHV�

IRU�ZDWHU�LQFLGHQW�LQIRUPDWLRQ��ZKLFK�LQFOXGHG��

Ɣ 6KDSLQJ�ZDWHU�VDIHW\�VWUDWHJLHV��HGXFDWLRQ�DQG�FRPPXQLW\�FDPSDLJQV�

Ɣ ,QIRUPLQJ�SUHYHQWLRQ�ZRUN�DQG�LGHQWLI\�KLJK�ULVN�VLWHV�

Ɣ %XLOGLQJ�D�JUDQXODU�SLFWXUH�RI�8.�IDWDOLWLHV�

Ɣ 5HSRUWLQJ�WR�*RYHUQPHQW��JDLQLQJ�VXSSRUW�RI�03V�DQG�/RFDO�$XWKRULWLHV�

Ɣ 6XSSRUWLQJ�WUDGH�DVVRFLDWLRQV�

�

5HVHDUFK�DOVR�LQGLFDWHG�WKH�FKDOOHQJHV�XVHUV�IDFH�ZKHQ�XVLQJ�ZDWHU�LQFLGHQW�

LQIRUPDWLRQ��WKHVH�LQFOXGHG��

Ɣ 7LPH�DQG�HIIRUW�WDNHQ�WR�FRQWULEXWH�GDWD�WR�:$,'�

Ɣ 0DQXDO�SURFHVVHV�IRU�DJJUHJDWLQJ�LQFLGHQW�GDWD�

�b



Ɣ $QQXDO�SXEOLFDWLRQ�RI�GDWD�KDPSHUV�SUHYHQWDWLYH�VWUDWHJLHV�DQG�LQ�\HDU�

DQDO\VLV��

Ɣ 'DWD�RQO\�LQFOXGHV�IDWDOLWLHV��ZKLFK�OLPLWV�WKH�ULVN�DQDO\VLV�WKDW�FRXOG�EH�GRQH�

ZLWK�D�8.�ZLGH�GDWDVHW�LQFOXGLQJ�QRQ�IDWDO��QHDU�PLVV�DQG�UHVFXH�GDWD�

Ɣ 'DWD�LV�QRW�DFFHVVLEOH�IRU�DQDO\VLV�WKURXJKRXW�WKH�\HDU�LQ�D�IRUPDW�QHHGHG�E\�

XVHUV�

Ɣ 'DWD�LV�FROOHFWHG�E\�RUJDQLVDWLRQV�WKDW�DWWHQG�LQFLGHQWV�YLD�WKHLU�RZQ�V\VWHPV�

DQG�SURFHVVHV��QRQH�RI�ZKLFK�DUH�FXUUHQWO\�LQWHJUDWHG��

Ɣ &XUUHQW�WHFKQLFDO�VHW�XS�IRU�WKH�:$,'�GDWDEDVH�LV�RXWGDWHG��XVHV�SURSULHWDU\�

VRIWZDUH�DQG�FRXOG�QRW�EH�XSJUDGHG�WR�DFFRPPRGDWH�IXWXUH�H[SDQVLRQ�

Ɣ 7KHUH�DUH�TXHVWLRQV�DERXW�WKH�TXDOLW\�DQG�FRPSOHWHQHVV�RI�WKH�GDWD�

�

'LVFRYHU\�UHFRPPHQGDWLRQ�

7KH�UHVHDUFK�XQGHUWDNHQ�GXULQJ�GLVFRYHU\�ZDV�XVHG�WR�IRUP�D�UHFRPPHQGHG�ZD\�

IRUZDUG��7KLV�GLVFRYHU\�UHFRPPHQGV�WKDW�D�QHZ�VHUYLFH�IRU�PDQDJLQJ�ZDWHU�LQFLGHQW�

LQIRUPDWLRQ�LV�GHVLJQHG�DQG�LQWURGXFHG��$W�WKH�KHDUW�RI�D�QHZ�VHUYLFH�LV�D�

FROODERUDWLYH�SURFHVV�IRU�WKH�RUJDQLVDWLRQV�LQYROYHG�LQ�FROOHFWLQJ�LQFLGHQW�

LQIRUPDWLRQ�7HFKQRORJ\�VKRXOG�HQDEOH�WKLV�WR�KDSSHQ��

�

7KH�VXFFHVV�RI�D�IXWXUH�VHUYLFH�VKRXOG�EH�GHWHUPLQHG�E\�WKH�TXDOLW\�RI�GDWD��DQG�WKH�

DELOLW\�RI�LWV�XVHUV�WR�DFFHVV�LW�SURPSWO\��VR�WKDW�WDUJHWHG�SUHYHQWDWLYH�ZRUN�FDQ�WDNH�

SODFH�VRRQHU���

�

$�IXWXUH�VHUYLFH�VKRXOG�PDNH�LPSURYHPHQWV�IRU�XVHUV��VXFK�DV��

Ɣ $Q�HDVLHU�ZD\�IRU�QHZ�DQG�H[LVWLQJ�XVHUV�WR�FRQWULEXWH�GDWD�

Ɣ &UHDWLRQ�RI�RQH�LQFLGHQW�UHFRUG��WKDW�GRHV�QRW�UHO\�RQ�PDQXDO�SURFHVV�

Ɣ 5HGXFH�WKH�EXUGHQ�RQ�DGPLQLVWUDWLRQV�WHDP��IUHHLQJ�WKHP�XS�IRU�SURDFWLYH�

LQYHVWLJDWLRQ��

Ɣ $OORZ�IRU�PRUH�FROODERUDWLRQ�WR�DVVHVV�QDUUDWLYHV�

�b



Ɣ $OORZ�IRU�PRUH�IUHTXHQW�XSGDWHV�WR�GDWDVHW�

Ɣ 3URYLGH�D�SODWIRUP�IRU�DQDO\VLV�WKURXJKRXW�WKH�\HDU�

Ɣ $OORZ�GDWD�WR�EH�VKDUHG�RSHQO\��

Ɣ ,QWURGXFH�D�VHUYLFH�WKDW�LV�IOH[LEOH�DQG�FDQ�H[SDQG�WR�LQFRUSRUDWH�PRUH�GDWD�LQ�

WKH�IXWXUH�

7KH�QH[W�VWHS�VXJJHVWHG�IRU�WKH�)RUXP�LV�WR�DJUHH�DQG�WHVW�WKH�GLVFRYHU\�

UHFRPPHQGDWLRQ��:H�VWURQJO\�UHFRPPHQG�WKLV�KDSSHQV�EHIRUH�LQWURGXFLQJ�D�QHZ�

VHUYLFH�WR�XVHUV���

�

�

�

�

� �

�b



�� ,QWURGXFWLRQ��
�

���� $ERXW�G[Z�GLJLWDO��
�

G[Z�ZRUN�ZLWK�WKH�SXEOLF�DQG�WKLUG�VHFWRUV�WR�UHVHDUFK��GHVLJQ��EXLOG�DQG�RSHUDWH�

VHUYLFHV�WKDW�PDNH�OLIH�EHWWHU�IRU�SHRSOH��:H�DOVR�KHOS�RUJDQLVDWLRQV�WR�GHYHORS�WKHLU�

VWUDWHJ\�DQG�JURZ�WKHLU�RZQ�GLJLWDO�FDSDELOLW\��,W�LV�RXU�PLVVLRQ�WR�FUHDWH�SXEOLF�

VHUYLFHV�WKDW�LPSURYH�SHRSOH¶V�OLYHV��DQG�WUDQVIRUP�RUJDQLVDWLRQV�WKDW�ZRUN�IRU�WKH�

SXEOLF�JRRG��2XU�PXOWLGLVFLSOLQDU\�WHDPV�NQRZ�KRZ�WR�PHHW�XVHUV¶�QHHGV�DQG�KRZ�WR�

WDNH�DGYDQWDJH�RI�QHZ�WHFKQRORJLHV�LQ�FUHDWLYH�DQG�LQQRYDWLYH�ZD\V���

�

�

���� 0HWKRGRORJ\��
�

3URMHFW�EDFNJURXQG�
:H�HQWHUHG�GLVFRYHU\�XQGHUVWDQGLQJ�WKDW�WKH�SUREOHP�WR�EH�DGGUHVVHG�ZDV�SULPDULO\�

UHODWHG�WR�WKH�:$WHU�,QFLGHQW�'DWDEDVH��:H�OHDUQW�WKDW�:$,'�ZDV�WKH�GDWDEDVH�XVHG�

E\�1DWLRQDO�:DWHU�6DIHW\�)RUXP�PHPEHUV��WR�PDQDJH�GDWD�DERXW�IDWDO�GURZQLQJV�LQ�

WKH�8.���

�

:H�KHDUG�WKDW�WKH�FXUUHQW�:$,'�WHFKQRORJ\�ZDV�QR�ORQJHU�ILW�IRU�LWV�LQWHQGHG�

SXUSRVH��LW�ZDV�EHFRPLQJ�LQFUHDVLQJO\�RXW�RI�GDWH�DQG�GLIILFXOW�WR�PDQDJH��LW�ZDV�

RYHUO\�UHVRXUFH�LQWHQVLYH�WR�XVH��ZLWK�OLPLWHG�IOH[LELOLW\�DQG�LV�FRVWO\�WR�PDLQWDLQ���

�

7LPH�DQG�HIIRUW�KDG�DOUHDG\�EHHQ�VSHQW�E\�WKH�)RUXP�WR�XQGHUVWDQG�KRZ�WKH�

GDWDEDVH�FRXOG�EH�LPSURYHG�DQG�D�QHZ�GDWDEDVH�WD[RQRP\�KDG�EHHQ�GHYHORSHG�EXW�

QRW�\HW�LPSOHPHQWHG��7KH�)RUXP�VRXJKW�WR�IXUWKHU�XQGHUVWDQG�WKH�SUREOHP�EHIRUH�

GRLQJ�DQ\�GHYHORSPHQW�WR�WKH�H[LVWLQJ�GDWDEDVH��

�

�b



:H�VRRQ�REVHUYHG�WKDW�WKH�SUREOHP�WR�EH�DGGUHVVHG�H[SDQGHG�EH\RQG�WKH�

GDWDEDVH��WR�EH�PRUH�EURDGO\�DERXW�WKH�PDQDJHPHQW�DQG�XVH�RI�ZDWHU�LQFLGHQW�

LQIRUPDWLRQ��+RZHYHU�:$,'�UHPDLQHG�D�FRUH�SDUW�RI�WKH�ZLGHU�SUREOHP��:H�ZRUNHG�

ZLWK�)RUXP�PHPEHUV�WR�GHVLJQ�D�GLVFRYHU\�DURXQG�WKLV���

�

7KH�GLVFRYHU\�SURFHVV�
G[Z�XQGHUWRRN�D�XVHU�IRFXVVHG�GLVFRYHU\�WR�H[SORUH�WKH�SUREOHP�DQG�LGHQWLI\�D�

UHFRPPHQGDWLRQ�LQ�UHVSRQVH���

�

'LVFRYHU\�LV�D�VWDUWLQJ�SKDVH�IRU�D�SURMHFW�DQG�ODUJHO\�IRFXVVHG�RQ�UHVHDUFK�

FROOHFWLRQ�DQG�DQDO\VLV��$�GLVFRYHU\�LV�ZKHQ�\RX�OHDUQ�DERXW�D�SUREOHP�WR�EH�

DGGUHVVHG��DQG�WKH�SHRSOH�RU�XVHUV�LQYROYHG�LQ�WKLV��,W�KHOSV�WR�GH�ULVN�IXWXUH�SKDVHV�

RI�SURMHFW�GHOLYHU\��$�XVHU�FHQWUHG�GLVFRYHU\�GHILQHV�WKH�EHVW�ZD\�WR�SURFHHG�DQG�

LGHQWLI\�D�VFRSH�IRU�WKH�SURMHFW��LQ�D�PDQQHU�WKDW�UHIOHFWV�WKH�QHHGV�DQG�JRDOV�RI�WKH�

SHRSOH�LQYROYHG���

�

7KH�GLVFRYHU\�ZDV�GHOLYHUHG�E\�D�PXOWLGLVFLSOLQDU\�WHDP��7KH�WHDP�ZDV�PDGH�XS�RI�D�

8VHU�5HVHDUFKHU�WR�GHVLJQ�DQG�GHOLYHU�WKH�XVHU�UHVHDUFK��D�7HFKQLFDO�$UFKLWHFW�DQG�

'HYHORSHU�WR�VWHHU�DQG�LQIRUP�RXU�WHFKQLFDO�XQGHUVWDQGLQJ��WZR�6HUYLFH�'HVLJQHUV�WR�

WDNH�UHVHDUFK�LQVLJKWV�DQG�IDFLOLWDWH�FROODERUDWLYH�GHVLJQ�VHVVLRQV��D�'HVLJQHU�WR�KHOS�

YLVXDOLVH�WKH�ILQGLQJV��DQG�D�3URMHFW�/HDG�WR�OHDG�WKH�WHDP�DQG�EH�DFFRXQWDEOH�IRU�

RYHUDOO�SURMHFW�GHOLYHU\���

�

'LVFRYHU\�VWDUWHG�ZLWK�DQ�LQFHSWLRQ�DWWHQGHG�E\�)RUXP�PHPEHUV��VHH�DSSHQGL[�RQH�

IRU�LQFHSWLRQ�ZULWH�XS���:H�ZRUNHG�ZLWK�)RUXP�PHPEHUV�WR�VFRSH�WKH�GLVFRYHU\��:H�

DJUHHG�WKDW�GLVFRYHU\�VKRXOG�IRFXV�RQ�LPSURYLQJ�WKH�VWDWXV�RI�IDWDO�GDWD�SULPDULO\��

DQG�ZKHUH�SRVVLEOH�H[SORUH�KRZ�QRQ�IDWDO�GDWD�PD\�EH�FDSWXUHG�DQG�XVHG�LQ�WKH�

IXWXUH��

�

)XWXUH�YLVLRQ��
Ɣ 'XULQJ�LQFHSWLRQ�)RUXP�PHPEHUV�DUWLFXODWHG�D�VKDUHG�YLVLRQ�IRU�ZDWHU�

LQFLGHQW�LQIRUPDWLRQ��WR�KDYH�D�MRLQHG�XS�DQG�FROODERUDWLYH�DSSURDFK�WR�

��b



UHFRUGLQJ�ZDWHU�UHODWHG�LQFLGHQWV��WKDW�UHVXOWV�LQ�D�VLQJOH��RSHQ�UHFRUG�DQG�
³RQH�YHUVLRQ�RI�WKH�WUXWK´�DQG�FRQWULEXWHV�WR�WKH�)RUXP
V�UROH�LQ�SUHYHQWLQJ�
ZDWHU�UHODWHG�LQFLGHQWV���

Ɣ )RUXP�PHPEHUV�DOVR�LGHQWLILHG�JRDOV�IRU�WKH�IXWXUH�RI�:$,'��VHH�DSSHQGL[�
RQH�IRU�WKHVH��

�
'LVFRYHU\�JRDO�

Ɣ $IWHU�LQFHSWLRQ�WKH�WHDP�VHWWOHG�RQ�D�GLVFRYHU\�JRDO�DQG�SODQQHG�UHVHDUFK�

DURXQG�WKLV��7KH�JRDO�IRU�WKH�GLVFRYHU\�ZDV��WR�H[SORUH�KRZ�WKH�ZDWHU�LQFLGHQW�

GDWDEDVH�FRXOG�EH�LPSURYHG�IRU�XVHUV���VR�WKDW�GDWD�FDSWXUH�LV�PRUH�HIILFLHQW��

UHOLDEOH��FRPSOHWH�DQG�RSHQ��

�

2YHU�VL[�ZHHNV�ZH�FRQGXFWHG�TXDOLWDWLYH�UHVHDUFK�LQWHUYLHZV��DQG�GHVLJQHG�DQG�

LVVXHG�D�VXUYH\��:H�REVHUYHG�:$,'�XVHUV�DV�ZHOO�DV�GRLQJ�UHVHDUFK�RQ�WKH�

WHFKQRORJ\��:H�KHOG�D�FROODERUDWLYH�GHVLJQ�VHVVLRQ�ZLWK�WKH�SURMHFW�WHDP��IROORZHG�

E\�RQH�ZLWK�)RUXP�PHPEHUV�� �

�

$QDO\VLV�RI�UHVHDUFK�ZDV�DQ�RQJRLQJ�SURFHVV�WKURXJKRXW�GLVFRYHU\��2QFH�ZH�KDG�

FRPSOHWHG�WKH�UHVHDUFK�FROOHFWLRQ��ZH�GHGLFDWHG�WLPH�WR�VKDSLQJ�WKH�GLVFRYHU\�

UHFRPPHQGDWLRQ��7KH�SURMHFW�HQGHG�ZLWK�D�GLVFRYHU\�VKRZ�DQG�WHOO�IRU�)RUXP�

PHPEHUV���

�

�

�

� �

��b



�

�� 7KH�µDV�LV¶�VWDWH�
�
,Q�WKLV�VHFWLRQ�ZH�H[SORUH�WKH�FXUUHQW�:$WHU�,QFLGHQW�'DWDEDVH��IURP�D�WHFKQLFDO�

SHUVSHFWLYH�DQG�WKH�H[SHULHQFH�RI�D�:$,'�XVHU���

�

:H�KHDUG�D�ORW�RI�SRVLWLYH�FRPPHQWV�DERXW���:$,'�DQG�KRZ�LW�LV�XVHG�QRZ���

�

³�������PDOHV�PRVW�DW�ULVN�RI�GURZQLQJ���WKLV�LQVLJKW�ZDV�SXOOHG�IURP�:$,'�GDWD��7KLV�
OHG�XV�WR�GHYHORS�NH\�PHVVDJHV�IRU�WKLV�JURXS�´�

�$V�IDU�DV�,
P�FRQFHUQHG�:$,'�LV�WKH�EHVW�LQIRUPDWLRQ�WR�LQIRUP�RXU�SUHYHQWDWLYH�
ZRUN�´�

³:H�KDYH�LGHQWLILHG�VRPH�RI�RXU�PDLQ�FDPSDLJQV�YLD�:$,'�GDWD��:H�XVH�WKH�GDWD�WR�
UHSRUW�WR�PHGLD�´�

�

:H�DOVR�KHDUG�DERXW�VRPH�VKRUWFRPLQJV��

�

³,I�WKH�SHUVRQ�GRHVQ
W�GLH�LPPHGLDWHO\�WKH\�DUHQ
W�MRLQHG�XS�´�

³,�GRQ
W�KDYH�DFFHVV�WR�WKH�LQIR�5263$�KDV��VR�,�FDQ
W�VHH�LI�WKHUH
V�D�PDWFKLQJ�
LQFLGHQW�DOUHDG\�´�

³:$,'�GDWD�LVQ
W�UHOHYDQW���ZH�GRQ
W�GHDO�ZLWK�GURZQLQJV�´�

�

,W�LV�QRW�HDV\�IRU�:$,'�XVHUV�WR�DGG�WKHLU�GDWD�WR�WKH�V\VWHP��6HYHUDO�VWDNHKROGHUV�

KDYH�EXLOW�V\VWHPV�DURXQG�:$,'�VR�WKDW�WKH\�FDQ�VWLOO�FRQWULEXWH��51/,�DQG�0&$���

�

�(YHU\RQH�LV�EXLOGLQJ�WKHLU�RZQ�OLWWOH�V\VWHP�WR�DGGUHVV�WKH�SUREOHP�RI�:$,'���

�

2QERDUGLQJ�RI�QHZ�FRQWULEXWRUV�LV�QRW�HDV\�GXH�WR�EDUULHUV�WR�LQSXWWLQJ�GLUHFWO\�LQWR�

:$,'�DQG�WKH�DGGLWLRQDO�VWUDLQ�RQ�:$,'�DGPLQ�UHVRXUFHV�WKDW�ZRXOG�EH�UHTXLUHG�WR�

��b



PDQXDOO\�DGG�GDWD�IURP�PRUH�FRQWULEXWRUV��:$,'�GRHV�QRW�GLUHFWO\�LQWHJUDWH�ZLWK�DQ\�

V\VWHPV�WKH�VWDNHKROGHUV�DUH�XVLQJ��$GGLWLRQDOO\��LW�LV�DJUHHG�E\�DOO�WKH�XVHUV�WKDW�

PRGHOOLQJ�DQG�DQDO\VLV�RI�WKH�GDWD�ZRXOG�EH�LPSURYHG�E\�WKH�DGGLWLRQ�RI�QRQ�IDWDO�

LQFLGHQWV��7KH�LQFOXVLRQ�RI�QRQ�IDWDO�GDWD�ZRXOG�DOORZ�FRPSDULVRQV�WR�EH�PDGH�ZLWK�

IDWDO�LQFLGHQWV��DQG�UHFRPPHQGDWLRQV�IRU�SUHYHQWDWLYH�PHDVXUHV�WR�EH�LQIRUPHG�E\�

WKDW�HYLGHQFH��6RPH�SRWHQWLDO�FRQWULEXWRUV�KDYH�OLWWOH�RU�QR�IDWDO�LQFLGHQW�GDWD�EXW�GR�

FROOHFW�QRQ�IDWDO�GDWD�WKDW�LV�FXUUHQWO\�QRW�LQFOXGHG�LQ�:$,'��,I�WKH\�DUH�WR�FRQWULEXWH��

WKH�SURFHVV�PXVW�EH�UHODWLYHO\�HDV\�DV�PDQ\�VPDOOHU�FKDULWLHV�GR�QRW�KDYH�UHVRXUFHV�

WR�GHGLFDWH�WR�:$,'�GDWD�HQWU\��

�

7KLV�GLDJUDP�VKRZV�WKH�FXUUHQW�:$,'�GDWD�IORZ��7KHUH�DUH�ZRUNDURXQGV�LQ�SODFH�

�51/,��0&$�DQG�&57��WR�HQDEOH�GDWD�IORZ�EDFN�DQG�IRUWK�EXW�WKH�VWDNHKROGHUV�ZLWK�

QRQ�IDWDO�GDWD�DQG�VRPH�ZLWK�IDWDO�GDWD�DUH�QRW�FRQWULEXWLQJ�LQ�WKH�FXUUHQW�VWDWH��

�

�

,PDJH�����DV�LV�YLVXDO�RI�:$,'�

�
�
�

��b



���� $ERXW�WKH�:$WHU�,QFLGHQW�'DWDEDVH�
�

:$,'�RU�:$WHU�,QFLGHQW�'DWDEDVH�LV�WKH�QDPH�JLYHQ�WR�D�GDWDEDVH�XVHG�E\�WKH�

)RUXP�WR�KROG�LQIRUPDWLRQ�DERXW�IDWDO�ZDWHU�UHODWHG�LQFLGHQWV��:$,'�LV�PDQDJHG�E\�

)RUXP�PHPEHUV�FROOHFWLYHO\�ZKR�VLW�RQ�GHGLFDWHG�ZRUNLQJ�JURXSV��,W�LV�KRVWHG�E\�

5263$�DQG�VXSSRUWHG�E\�D�WKLUG�SDUW\��

�

7KH�ILUVW�YHUVLRQ�RI�:$,'�ZDV�EXLOW�E\�D�VROH�WUDGHU�LQ�������&R�RS�:HE�WKHQ�WRRN�

RYHU�WKH�GHYHORSPHQW��7KH�ODVW�WLPH�GHYHORSPHQW�WRRN�SODFH�RQ�:$,'�ZDV�DURXQG�

ILYH�\HDUV�DJR��DQG�WKH�V\VWHP�QR�ORQJHU�UHFHLYHV�UHJXODU�PDLQWHQDQFH��

�

2XU�UHVHDUFK�LQGLFDWHG�WKDW�WKH�GDWDEDVH�GHVLJQ�LV�RYHUO\�FRPSOLFDWHG�IRU�WKH�

IXQFWLRQDOLW\�WKDW�WKH�V\VWHP�SURYLGHV���

�

7KH�V\VWHP�XVHV�D�ILUVW�YHUVLRQ�RI�D�WD[RQRP\��%\�³WD[RQRP\´�ZH�PHDQ�WKH�VWUXFWXUH�

RI�WKH�GDWD�KHOG�LQ�:$,'��DQG�WKH�ZD\�LQ�ZKLFK�LW¶V�FDWHJRULVHG��$�VHFRQG�YHUVLRQ�RI�

WKH�WD[RQRP\�KDV�EHHQ�GHVLJQHG�DQG�WHVWHG�EXW�QRW�\HW�LPSOHPHQWHG��

�

$SSHQGL[�ILYH�SURYLGHV�GHWDLOHG�LQIRUPDWLRQ�DERXW�:$,'�GUDZQ�IURP�WHFKQLFDO�

GLVFRYHU\�ZRUN�XQGHUWDNHQ�� �

�

���� ([SHULHQFH�RI�D�:$,'�XVHU�
�

8VHUV�HQFRXQWHU�EDUULHUV�ZKHQ�FRQWULEXWLQJ�GDWD�WR��DQG�H[WUDFWLQJ�GDWD�IURP�:$,'��

8VHUV�RI�WKH�:$,'�GDWD�UHTXLUH�LW�WKURXJKRXW�WKH�\HDU��7KH�ZDLW�IRU�WKH�RIILFLDO�

UHOHDVH�PHDQV�WKDW�GDWD�LV�QR�ORQJHU�FXUUHQW�DQG�\HDUO\�VWUDWHJ\�GRFXPHQWV�FDQ¶W�EH�

UHOHDVHG�XQWLO�DIWHU�$SULO���

�

$FFHVVLQJ�WKH�GDWD�WR�UXQ�UHSRUWV�IRU�DQDO\VLV�LV�QRW�SRVVLEOH��ZLWKRXW�HLWKHU�

UHTXHVWLQJ�DQG�DGGLQJ�WR�WKH�DGPLQ�EXUGHQ�RI�:$,'�DGPLQV�RU�VROLFLWLQJ�WKH�KHOS�RI�

D�:$,'�VXSHUXVHU�ZKR�FDQ�UXQ�UHSRUWV�IURP�ZLWKLQ�:$,'���8VHUV�ZRXOG�YDOXH�WKH�

��b



DELOLW\�WR�DFFHVV�WKH�GDWD�\HDU�URXQG�DQG�IRU�WKH�GDWD�WR�EH�PRUH�FXUUHQW�VR�WKDW�WKH\�

GRQ¶W�KDYH�WR�VFKHGXOH�WKHLU�DFWLYLWLHV�DURXQG�WKH�SXEOLFDWLRQ�RI�WKH�DQQXDO�GDWD���

�

$W�WKH�VWDUW�RI�GLVFRYHU\�WKH�WHDP�YLVLWHG�5263$��5263$�DUH�D�)RUXP�PHPEHU�DQG�

KRVW�:$,'��7KH�PDLQ�DGPLQ�XVHU�IRU�:$,'�LV�D�5263$�PHPEHU�RI�VWDII��:KHQ�

YLVLWLQJ�WKH�RUJDQLVDWLRQ�ZH�REVHUYHG�WKLV�SHUVRQ�XVLQJ�:$,'��ZKHUH�WKH\�GLG�DQ�

DQQXDO�SURFHGXUH�WR�FROODWH�DQG�DVVXUH�LQFLGHQW�LQIRUPDWLRQ�KHOG�LQ�:$,'��FDOOHG�

PDWFK�DQG�PHUJH��7KH�H[SHULHQFH�RI�WKLV�SHUVRQ�KHOSV�WR�IUDPH�ZKDW�WKH�FXUUHQW�

H[SHULHQFH�IRU�:$,'�XVHUV�LV�OLNH��$�VNHWFK�RI�WKHLU�H[SHULHQFH�LV�VKRZQ�RQ�WKH�QH[W�

SDJH��

�
,PDJH�����H[DPSOH�RI�WKH�FXUUHQW�:$,'�XVHU�H[SHULHQFH� �

��b



�

�� 5HVHDUFK�ILQGLQJV�DQG�
FRQFOXVLRQV�

�

7KLV�VHFWLRQ�VXPPDULVHV�DW�D�KLJK�OHYHO��WKH�ILQGLQJV�IURP�WKH�XVHU�UHVHDUFK��

WHFKQLFDO�UHVHDUFK�DQG�WKH�FROODERUDWLYH�GHVLJQ�VHVVLRQV��$SSHQGLFHV�WZR�WHQ�

SURYLGH�D�IXOO�ZULWH�XS�RI�WKH�UHVHDUFK�DQG�ILQGLQJV��7KHVH�UHVHDUFK�ILQGLQJV�DUH�WKH�

ERG\�RI�HYLGHQFH�ZH¶YH�XVHG�WR�IRUP�WKH�RYHUDUFKLQJ�GLVFRYHU\�UHFRPPHQGDWLRQ��

:KHUH�DSSOLFDEOH�WKH�ILQGLQJV�KDYH�EHHQ�PDSSHG�WR�WKH��IXUWKHU�UHFRPPHQGDWLRQV���

7KH�PDLQ�WKHPHV�WKDW�HPHUJHG�IURP�WKH�UHVHDUFK�DUH�VHHQ�EHORZ��$�FRORXU�FRGH�LV�

XVHG�WKURXJKRXW�WKH�UHSRUW�DQG�DSSHQGLFHV��

7HFKQRORJ\�

/RFDWLRQ�

1RQ�IDWDO�GDWD�

&RURQHUV�

6WDQGDUGLVDWLRQ�

&ROODERUDWLRQ���VKDULQJ�
GDWD�

7LPHOLQHVV�

7HUPLQRORJ\���WD[RQRP\�

&DXVDO���FRQWH[WXDO�GDWD�

'DWD�UHOLDELOLW\�

6HOI�+DUP�

0RQH\�

,QYHVWLJDWLRQ�
�

��b



���� )LQGLQJV�IURP�LQWHUYLHZV��GHVN�UHVHDUFK�

DQG�WKH�VXUYH\��
�

�
3UHVHQFH�RI�D�VKDUHG�DLP�

Ɣ $�ZLGH�UDQJH�RI�VWDNHKROGHUV�KDYH�GLIIHULQJ�DLPV�DQG�UHDVRQV�WR�VXSSRUW�

ZDWHU�VDIHW\��EXW�WKH\�DOO�VKDUH�WKH�VDPH�RYHUDUFKLQJ�JRDO��NHHSLQJ�SHRSOH�

VDIH�LQ�DQG�DURXQG�ZDWHU���

�

7KH�SXUSRVH�RI�:$,'�
Ɣ :$,'�LV�VHHQ�DV�WKH�GHILQLWLYH�GDWDVHW�IRU�ZDWHU�IDWDOLWLHV�8.�ZLGH��,W�LV�

DFNQRZOHGJHG�WKDW�LW�PD\�QRW�EH�SHUIHFW�EXW�LW¶V�WKH�EHVW�WKHUH�LV�ULJKW�QRZ��

�

7KH�OLPLWDWLRQV�RI�:$,'� 7LPHOLQHVV�

�
Ɣ :$,'�GDWD�ZRXOG�EH�PRUH�XVHIXO�LI�FXUUHQW�ILJXUHV�ZHUH�DYDLODEOH�WKURXJKRXW�

WKH�\HDU��7KH�FXUUHQW�YHUVLRQ�RI�:$,'�KDV�IHZ�DXWRPDWHG�SURFHVVHV��

UHTXLULQJ�PDQXDO�GDWD�FOHDQVLQJ��XSORDGLQJ�DQG�YHULILFDWLRQ��6WDNHKROGHUV�

ZRXOG�EHQHILW�IURP�GLUHFW�DFFHVV�WR�:$,'�WR�PLQH�WKH�GDWD�WR�VXSSRUW�WKHLU�

QHHGV�WR�DQDO\VH�WKH�GDWD�ZKHQ�WKH\�UHTXLUH�LW��

Ɣ 5HFRPPHQGDWLRQV���UHODWHV�WR�DXWRPDWHG�GDWD�FROOHFWLRQ�DQG�RSHQ�GDWD�

UHFRPPHQGDWLRQV��

�

'DWD�JDSV� 1RQ�IDWDO�GDWD�

�
Ɣ 6WDNHKROGHUV�FROOHFW�WKHLU�RZQ�GDWD��PRVWO\�QRQ�IDWDO��ZKLFK�WKH\�XVH�IRU�

��b



VKDSLQJ�SUHYHQWLRQ�VWUDWHJLHV�DQG�ZDWHU�VDIHW\�FDPSDLJQV��7KH\�DUH�DZDUH�

WKDW�WKH\�ZRXOG�EHQHILW�IURP�D�FRPSOHWH�SLFWXUH�RI�GDWD�DFURVV�WKH�8.��

Ɣ 5HFRPPHQGDWLRQV���UHODWHV�WR�QRQ�IDWDO�GDWD��DQG�SUHYHQWLRQ�DQG�VDIHW\�

UHFRPPHQGDWLRQV���

�

:HDNQHVVHV�LQ�OHDUQLQJ�DERXW�LQFLGHQWV� &DXVDO�FRQWH[WXDO�
GDWD�

�
Ɣ 7KH�QDUUDWLYH�DQG�FRQWH[WXDO�HOHPHQWV�RI�WKH�GDWD�FDSWXUHG�DUH�VXEMHFW�WR�D�

ORW�RI�YDULDWLRQ�GHSHQGLQJ�RQ�ZKR�KDV�ZULWWHQ�WKHP��%HLQJ�WH[WXDO�PDNHV�WKHP�

GLIILFXOW�WR�DQDO\VH��([DPSOHV�RI�LQFLGHQWV�H[LVW�ZKHUH�WKH�ODFN�RI�NQRZOHGJH�

DERXW�WKH�FDVXDOWLHV�KDV�OHG�WR�HGXFDWLRQ�FDPSDLJQV�EHLQJ�WDUJHWHG�WR�WKH�

ZURQJ�DXGLHQFHV��

Ɣ 5HFRPPHQGDWLRQV���5��

�

/LPLWHG�GDWD�VKDULQJ� &ROODERUDWLRQ��
VKDULQJ�GDWD�

�
Ɣ 7KHUH�DUH�SDUWLHV�LQYHVWLJDWLQJ�DQG�VHDUFKLQJ�IRU�WKH�VDPH�LQIRUPDWLRQ�DERXW�

LQFLGHQWV��MRXUQDOLVWV��FRURQHUV��3ROLFH��0$,%�DQG�SXEOLF�DFWLYLVWV�EXW�WKHUH�LV�

OLWWOH�VKDULQJ�RI�GDWD��

Ɣ 5HFRPPHQGDWLRQV���UHODWHV�WR�SHRSOH�DQG�RUJDQLVDWLRQV�UHFRPPHQGDWLRQV�

DQG�UHFRPPHQGDWLRQ�5����

�

�

�

�

��b



%DUULHUV�IRU�XVHUV� 7HFKQRORJ\�

�
Ɣ 0DQ\�RUJDQLVDWLRQV�LQYROYHG�LQ�ZDWHU�VDIHW\�GR�QRW�KDYH�WKH�UHVRXUFHV�WR�

GHGLFDWH�WR�FRQWULEXWLQJ�GDWD�WR�:$,'��

Ɣ 5HFRPPHQGDWLRQV���UHODWHV�WR�RSHQ�GDWD�UHFRPPHQGDWLRQV��

�

�

���� $UHDV�RI�FRQFHUQ�LGHQWLILHG�IURP�UHVHDUFK�
�

6HOI�KDUP�DQG�)ORRGLQJ�
Ɣ ,W�LV�DQWLFLSDWHG�WKDW�WZR�DUHDV�ZLOO�OLNHO\�VHH�DQ�LQFUHDVH�LQ�LQFLGHQWV��

VHOI�KDUP�DQG�IORRGLQJ��7KHUH�LV�DOUHDG\�DQ�XSZDUG�WUHQG�LQ�ZDWHU�UHODWHG�

VHOI�KDUP�LQFLGHQWV�DQG�GXH�WR�FOLPDWH�FKDQJH�ZH�DUH�VHHLQJ�DQ�LQFUHDVH�LQ�

IORRGLQJ�ZKLFK�LV�DQWLFLSDWHG�WR�ZRUVHQ�LQ�IXWXUH��

�

)ORRGLQJ�
Ɣ &XUUHQWO\�WKHUH�DUH�IHZ�IDWDOLWLHV�IURP�IORRGLQJ�EXW�D�ODFN�RI�QDWLRQDO�GDWD�RQ�

WKH�QRQ�IDWDO�IORRGLQJ�LQFLGHQWV�PHDQV�LW¶V�GLIILFXOW�WR�SUHGLFW�KRZ�WR�VDIHJXDUG�

SHRSOH�LQ�D�IORRGLQJ�HYHQW��)ORRGLQJ�LV�XVXDOO\�DWWHQGHG�E\�)LUH�6HUYLFHV�EXW�

51/,�DQG�5/66�DVVLVW�LQ�VRPH�ORFDWLRQV��&RRUGLQDWLQJ�LQWHOOLJHQFH�RQ�

LQFLGHQWV�LV�UHTXLUHG�WR�FUHDWH�HIIHFWLYH�SUHYHQWLRQ�VWUDWHJLHV��

Ɣ 5HFRPPHQGDWLRQV����UHODWHV�WR�QRQ�IDWD�GDWD��DQG�SUHYHQWLRQ�DQG�VDIHW\�

UHFRPPHQGDWLRQV��

�

�

�

��b



6HOI�KDUP� 6HOI�KDUP�

�
Ɣ 6HOI�KDUP�LQFLGHQWV�KDYH�LQFUHDVHG�UHFHQWO\�DQG�PD\�IXUWKHU�LQFUHDVH�GXH�WR�

WKH�ILQDQFLDO�DQG�VRFLDO�LQVWDELOLW\�UHVXOWLQJ�IURP�WKH�&RYLG����VLWXDWLRQ��

$QDO\VLV�RI�QHDU�PLVV�GDWD�LV�SDUWLFXODUO\�LPSRUWDQW�LQ�WKH�GHYHORSPHQW�RI�

SUHYHQWDWLYH�DFWLYLW\�DQG�FRXOG�LGHQWLI\�HPHUJLQJ�µKRWVSRW�ORFDWLRQV¶�HDUO\��

7KHUH�LV�HYLGHQFH�WKDW�LQWHUYHQWLRQV�ZRUN�DQG�WKH�PDMRULW\�RI�SHRSOH�ZKR�DUH�

µLQWHUUXSWHG¶�GR�QRW�JR�RQ�WR�HQG�WKHLU�OLIH��:LWK�WKLV�LQ�PLQG��WKH�FRRUGLQDWLRQ�

DQG�VKDULQJ�RI�QHDU�PLVV�DQG�IDWDO�VXLFLGH�GDWD�ZLWK�WKH�UHOHYDQW�RUJDQLVDWLRQV�

FRXOG�VDYH�OLYHV���7KH�VKDULQJ�RI�WKH�GDWD�PXVW�EH�KDQGOHG�FDUHIXOO\�DV�

UHSRUWLQJ�RI�VXLFLGHV�LV�NQRZQ�WR�UHVXOW�LQ�µFRS\FDW¶�LQFLGHQWV��

Ɣ 5HFRPPHQGDWLRQV���UHODWHV�WR�SHRSOH�DQG�RUJDQLVDWLRQV�UHFRPPHQGDWLRQV�

DQG�UHFRPPHQGDWLRQ�5�����

�

�

���� 7HFKQLFDO�UHVHDUFK�ILQGLQJV�
�

7KH�FXUUHQW�YHUVLRQ�RI�:$,'�
Ɣ :$,'�ZDV�GHYHORSHG�LQ�������ZH�IRXQG�WKDW�WKH�V\VWHP�QR�ORQJHU�UHFHLYHV�

UHJXODU�PDLQWHQDQFH��DQG�WKH�FXUUHQW�:$,'�VXSSOLHU�ODVW�ZRUNHG�RQ�LW�DURXQG�

ILYH�\HDUV�DJR��7KH�V\VWHP�ZDV�ODUJHO\�GHVLJQHG�DQG�EXLOW�E\�RQH�SHUVRQ��

PHDQLQJ�LW�LV�QRZ�GLIILFXOW�IRU�D�WHDP�WR�LWHUDWH�RQ�LW��

Ɣ ,WHUDWLRQ�RI�:$,'�LV�GLIILFXOW�DV�VLJQLILFDQW�XS�IURQW�GHVLJQ�OHG�WR�DQ�RYHUO\�

FRPSOH[�WHFKQLFDO�GHVLJQ�IRU�WKH�IXQFWLRQDOLW\�WKH�V\VWHP�SURYLGHV��7KHUH�DUH�

FRPSRQHQWV�RI�:$,'�WKDW�KDYH�QHYHU�EHHQ�XVHG��

Ɣ :$,'�KDV�SURSULHWDU\�FRPSRQHQWV�ZKLFK�DUH�OLFHQVHG�RQ�D�\HDUO\��

SHU�GHYHORSHU�EDVLV��7KH�FRVWV�DVVRFLDWHG�ZLWK�WKLV�DSSURDFK�PLJKW�SUHYHQW�D�

ODUJHU�GHYHORSPHQW�WHDP�IURP�ZRUNLQJ�RQ�WKH�V\VWHP��6RPH�SURSULHWDU\�

FRPSRQHQWV�DUH�QRZ�RXWGDWHG���

Ɣ 5HFRPPHQGDWLRQV����RYHUDUFKLQJ�GLVFRYHU\�UHFRPPHQGDWLRQ�DQG�IXUWKHU�

��b



UHFRPPHQGDWLRQV��

�

(QGHDYRXUV�WR�LPSURYH�WKH�VWDWXV�TXR��
Ɣ $�WHDP�VXSSRUWLQJ�:$,'�XQGHUWRRN�D�SURMHFW�WR�UHZULWH�WKH�WD[RQRP\�

FXUUHQWO\�XVHG�E\�:$,'��$�WHVW�WRRN�SODFH��EXW�WKH�ZRUN�ZDV�QRW�SURJUHVVHG�

EH\RQG�D�SURRI�RI�FRQFHSW���

Ɣ 5HFRPPHQGDWLRQV���RYHUDUFKLQJ�GLVFRYHU\�UHFRPPHQGDWLRQ�DQG�IXUWKHU�

UHFRPPHQGDWLRQV��

�

7KH�:$,'�WD[RQRP\�
�

Ɣ 7D[RQRP\�LV�WKH�WHUP�XVHG�WR�GHVFULEH�WKH�VWUXFWXUH�RI�WKH�GDWD�KHOG�LQ�:$,'��

DQG�WKH�ZD\�LQ�ZKLFK�LW¶V�FDWHJRULVHG��:$,'�XVHV�D�ILUVW�YHUVLRQ�RI�WKH�

WD[RQRP\���

Ɣ $�VHFRQG�YHUVLRQ�RI�WKH�WD[RQRP\�KDV�EHHQ�FUHDWHG�EXW�QRW�\HW�LPSOHPHQWHG��

:H�DOVR�ORRNHG�DW�YHUVLRQ�WZR�RI�WKH�WD[RQRP\��7D[RQRP\�WZR�ZDV�GHVLJQHG�

LQ�������DIWHU�:$,'�KDG�FROOHFWHG�ILYH�\HDUV�RI�GDWD��

Ɣ 7D[RQRP\�RQH�GRHVQ¶W�LQFOXGH�FRQWH[WXDO�LQIRUPDWLRQ�DQG�WKLV�LV�FRQWDLQHG�LQ�

WKH�LQFLGHQW�QDUUDWLYH��PDNLQJ�DQDO\VLV�GLIILFXOW��7D[RQRP\�WZR�LV�GHVLJQHG�WR�

SURYLGH�D�ULFKHU��PRUH�JUDQXODU�YLHZ�RI�DQ�LQFLGHQW��DQG�KDV�KDG�D�ORW�RI�ZRUN�

SXW�LQWR�LW���,W�DOORZV�WKH�FROOHFWLRQ�RI�PXOWLSOH�GDWHV��WLPHV��DQG�ORFDWLRQV��VR�D�

WLPHOLQH�RI�WKH�LQFLGHQW�FDQ�EH�EXLOW�XS��7D[RQRP\�WZR�VKRXOGQ¶W�EH�WKH�ILUVW�

SULRULW\�IRU�FKDQJH�ZKHQ�WKLQNLQJ�DERXW�EXLOGLQJ�D�QHZ�V\VWHP��EXW�LW�VHHPV�WR�

EH�D�VHQVLEOH�VWDUWLQJ�SRLQW��

Ɣ 5HFRPPHQGDWLRQV���UHODWHV�WR�ODQJXDJH�DQG�WHUPLQRORJ\��LQFLGHQW�UHFRUG�

UHFRPPHQGDWLRQV��

�

�

�

�

��b



2SHQLQJ�XS�:$,'�GDWD�
Ɣ 7KH�RQO\�GDWD�WKDW�:$,'�FXUUHQWO\�UHOHDVHV�LV�D�VSUHDGVKHHW�RI�DJJUHJDWHG�

VWDWLVWLFV��RQFH�D�\HDU��%XW�:$,'�SURYLGHV�D�ZLGHU��ULFKHU�DQG�YHU\�XVHIXO�VHW�

RI�GDWD��+RZ�FDQ�PRUH�SHRSOH�EH�JLYHQ�DFFHVV�WR�WKH�GDWD�WKDW�:$,'�KROGV"�

Ɣ :H¶YH�IRXQG�WKDW�ZKHUH�GDWD�LV�PDGH�RSHQ��SHRSOH�ZLOO�ILQG�XVHV�IRU�LW�WKDW�\RX�

QHYHU�DQWLFLSDWHG��,Q�DQ�LGHDO�ZRUOG��ZH¶G�UHOHDVH�WKH�IXOO�UDZ�GDWD�VHW��%XW�WKLV�

EULQJV�SULYDF\�LVVXHV�DURXQG�SRWHQWLDOO\�UHOHDVLQJ�VHQVLWLYH�LQIRUPDWLRQ�DERXW�

LQGLYLGXDOV�±�OLYLQJ�RU�GHDG��6R�RQH�WKLQJ�ZH�ZDQWHG�WR�XQGHUVWDQG�ZDV�KRZ�

ZH�FDQ�DGGUHVV�WKDW�ULVN��

Ɣ 7KHUH�LV�DQ�RSSRUWXQLW\�WR�OHDUQ�IURP�RWKHU�RSHQ�GDWD�VHWV�RI�D�VLPLODU�QDWXUH�

WR�LQIRUP�KRZ�SULYDF\�DQG�DFFHVV�FRQWURO�FRXOG�EH�DSSURDFKHG���

Ɣ 5HFRPPHQGDWLRQ���UHODWHV�WR�RSHQ�GDWD�UHFRPPHQGDWLRQV��

�

5RDG�DFFLGHQW�GDWD��6WDWV����
Ɣ 6WDWV���LV�D�GDWDEDVH�RI�WKH�DFFLGHQWV�UHSRUWHG�WR�WKH�SROLFH�ZKLFK�KDSSHQHG�

RQ�SXEOLF�URDGV��DQG�WKH�YHKLFOHV�DQG�FDVXDOWLHV��7KH�GDWD�VHW�LV�SXEOLVKHG�E\�

WKH�'HSDUWPHQW�IRU�7UDQVSRUW��'I7��XQGHU�DQ�2SHQ�*RYHUQPHQW�/LFHQFH��7KH�

IXOO��UDZ�GDWD�VHW�LV�SXEOLVKHG��ZLWK�D�VPDOO�QXPEHU�RI�ILHOGV�UHGDFWHG�IRU�

SULYDF\��8QUHGDFWHG�GDWD�LV�DYDLODEOH�WR�VRPH�UHVHDUFKHUV�XQGHU�D�OLFHQFH��

8QGHU�UHSRUWLQJ��RI�ZKLFK�WKHUH�PD\�EH�PXOWLSOH�UHDVRQV��LV�D�SUREOHP�LQ�WKLV�

H[DPSOH���DQG�PD\�OHDG�WR�LQFRUUHFW�SULRULWLVDWLRQ�RI�URDG�VDIHW\�SROLFLHV��7KLV�

LV�VRPHWKLQJ�IRU�)RUXP�PHPEHUV�WR�FRQVLGHU�ZLWK�DQ�H[SDQGHG�GDWD�VHW�LQ�WKH�

IXWXUH�ZKLFK�LQFRUSRUDWHV�QRQ�IDWDO�LQFLGHQWV���

�
�
�
�
�
�
�
�

��b



���� )LQGLQJV�IURP�VHUYLFH�GHVLJQ�ZRUN�
�
:H�DGRSWHG�D�OLJKW�WRXFK�VHUYLFH�GHVLJQ�FRQWULEXWLRQ�WR�WKLV�GLVFRYHU\��DV�DJUHHG�LQ�

WKH�RULJLQDO�SURMHFW�SURSRVDO��:KHUHDV�WKH�XVHU�DQG�WHFKQLFDO�UHVHDUFK�IRFXVHG�

ODUJHO\�RQ�WKH�VWDWXV�TXR��WKH�VHUYLFH�GHVLJQ�ZRUN�WDNHV�D�VOLJKWO\�GLIIHUHQW�DSSURDFK��

DQG�XVHV�WKH�UHVHDUFK�ILQGLQJV�WR�LQIRUP�D�IRFXV�XSRQ�WKH�IXWXUH�VWDWXV���

6HUYLFH�GHVLJQ�ILQGLQJV�KDYH�EHHQ�SRVHG�DV�TXHVWLRQV�ZKLFK�FRXOG�EH�H[SORUHG�LQ�D�

IXWXUH�SKDVH�RI�GHOLYHU\��6RPH�RI�WKHVH�TXHVWLRQV�KDYH�DOUHDG\�JRQH�WR�LQIRUP�WKH�

DOSKD�VFRSH�IRU�WKH�IXWXUH�VHUYLFH�DQG�WKH�GLVFRYHU\�UHFRPPHQGDWLRQV��

�

/HDUQLQJ�IURP�EHVW�SUDFWLFH�
7KH�GLVFRYHU\�WHDP�RUJDQLVHG�D�/LJKWQLQJ�'HPR�ZRUNVKRS��VHH�DSSHQGL[���IRU�ZULWH�

XS���7KH�ZRUNVKRS�DOORZHG�XV�WR�GUDZ�RQ�OHVVRQV�OHDUQHG�DQG�LQVSLUDWLRQ�IURP�RWKHU�

RUJDQLVDWLRQV�DQG�VHFWRUV��7KLV�KHOSV�LQIRUP�WKH�GHVLJQ�RI�D�IXWXUH�ZDWHU�LQFLGHQW�

VHUYLFH��DQG�PDNH�VXUH�LW�LV�EDVHG�RQ�EHVW�SUDFWLFH�DQG�LQLWLDWLYHV�WKDW�DUH�SURYHQ�WR�

ZRUN�HOVHZKHUH���

'HVLJQ�FRQVLGHUDWLRQV�IRU�D�IXWXUH�VHUYLFH�GUDZQ�IURP�/LJKWQLQJ�'HPRV��

Ɣ +RZ�FRXOG�D�IXWXUH�VHUYLFH�PDNH�XVH�RI�UHOHYDQW�GDWD�VWDQGDUGV"�6XFK�DV�

,&'���DQG�0$,7��

Ɣ :KDW�DUH�WKH�SURV�DQG�FRQV�RI�EX\LQJ�YHUVXV�EXLOGLQJ�WKH�UHSRUWLQJ�WRRO�IRU�

H[DPSOH��FRVWV��FRQILJXUDELOLW\�DQG�DFFHVVLELOLW\"�:KHQ�GHVLJQLQJ�D�QHZ�

VHUYLFH�XVH�OHVVRQV�OHDUQHG�IURP�RII�WKH�VKHOI�SURGXFWV�DQG�VHUYLFHV��VXFK�DV�

LQFLGHQW�ORJJLQJ�DSSV��OLNH�WKH�/RJ�,QFLGHQW�WKDW¶V�EHLQJ�XVHG�E\�WKH�&DQDOV�

DQG�5LYHUV�7UXVW��

Ɣ :KDW�DUH�WKH�RSWLRQV�IRU�/RFDWLRQ�,'V"�:KLFK�LQYROYH�OLFHQVLQJ��ZKLFK�DUH�

PRVW�XVHIXO�DQG�FRXOG�WKH�VHUYLFH�FRQYHUW�EHWZHHQ�GLIIHUHQW�V\VWHPV�H�J��

:KDW���:RUGV�DQG�/RQJLWXGH�DQG�/DWLWXGH"�

��b



Ɣ +RZ�FDQ�:$,'�GDWD�RXWSXWV�IHHG�LQWR�DQDO\VLV�WRROV��VXFK�DV�0LFURVRIW�3RZHU�

%,�WKDW¶V�DOUHDG\�EHLQJ�XVHG�E\�VRPH�:$,'�VWDNHKROGHUV"�:KDW�LV�WKH�EDVLF�

PLQLPXP�DQDO\VLV�WKDW�VKRXOG�EH�SURYLGHG�ZLWKLQ�WKH�:$,'�VHUYLFH"�

Ɣ &RXOG�:$,'�XVH�VWUDWHJLHV�DQG�WHFKQRORJLHV�IRU�FURZGVRXUFLQJ�LQFLGHQW�GDWD�

IURP�VRFLDO�PHGLD"�:KHUH�FRXOG�UHOHYDQW�GDWD�EH�IRXQG�DQG�KRZ�WR�GHWHUPLQH�

YHUDFLW\��

Ɣ +RZ�FRXOG�:$,'�XVH�VLPSOH�RQOLQH�UHSRUWLQJ�IRUPV"�6XFK�DV�WKRVH�LQ�XVH�E\�

3ROLFH�IRU�UHSRUWLQJ�LQFLGHQWV���

�

&ROODERUDWLYH�GHVLJQ�
$�FROODERUDWLYH�GHVLJQ�VHVVLRQ�ZDV�KHOG�ZLWK�)RUXP�PHPEHUV�WR�LPDJLQH�ZKDW�D�

IXWXUH�VHUYLFH�PLJKW�ORRN�OLNH�DQG�JHQHUDWH�LGHDV�IRU�SRVVLEOH�VROXWLRQV�WKDW�FRXOG�EH�

LQFRUSRUDWHG�LQ�DQ�DOSKD��VHH�DSSHQGL[���IRU�ZULWH�XS��

3DUWLFLSDQWV�ZRUNHG�WRJHWKHU�WR�VWRU\ERDUG�WZR�ZDWHU�LQFLGHQW�VFHQDULRV��WKLQNLQJ�

DERXW�KRZ�WRROV��SURFHVVHV�DQG�GDWD�FRXOG�EH�LPSURYHG�IRU�D�IXWXUH�VHUYLFH���7KH�

VFHQDULRV�ZHUH�EDVHG�XSRQ�WKRVH�LQLWLDOO\�GLVFXVVHG�GXULQJ�GLVFRYHU\�LQFHSWLRQ��

,GHDV�JHQHUDWHG�IURP�WKH�ZRUNVKRS�KDYH�EHHQ�XVHG�WR�LQIRUP�D�YLHZ�RI�WKH�IXWXUH�

H[SHULHQFH�RU�XVHUV��DQG�LQIRUP�WKH�GLVFRYHU\�UHFRPPHQGDWLRQV�DQG�FUHDWH�XVHU�

QHHGV���

7KH�FRPELQDWLRQ�RI�WKHVH�IRXU�DFWLYLWLHV��XVHU�UHVHDUFK��WHFKQLFDO�GLVFRYHU\���VHUYLFH�

GHVLJQ��DQG�FROODERUDWLYH�GHVLJQ��JDYH�XV�D�GHWDLOHG�XQGHUVWDQGLQJ�RI�WKH�XVHU�

QHHGV�DQG�JRDOV��WKH�WHFKQLFDO�ODQGVFDSH�DQG�LWV�FKDOOHQJHV��7KHVH�DFWLYLWLHV�

DOORZHG�XV�WR�H[SORUH�ZKDW�WKH�IXWXUH�PLJKW�ORRN�OLNH�IRU�WKH�)RUXP��7KLV�OHG�WR�WKH�

GHYHORSPHQW�RI�RXU�UHFRPPHQGDWLRQV�ZKLFK�DUH�XVHU�FHQWUHG��SUDFWLFDO��DQG�EDVHG�

RQ�DGGUHVVLQJ�WKH�EDVLFV�ILUVW��VKDULQJ��IDWDO��GDWD�EHWZHHQ�FRQWULEXWRUV�LQ�D�ZD\�WKDW�

LPSDFWV�OHVV�RQ�OLPLWHG�UHVRXUFHV��([SORULQJ�WKH�PRUH�FRPSOH[�IXWXUH�JRDOV�RI�DGGLQJ�

QRQ�IDWDO�DQG�PRUH�RSHQ�GDWD�DOVR�PHDQV�WKDW�RXU�UHFRPPHQGDWLRQ�LV�WR�GHVLJQ�D�

V\VWHP�ZLWK�WKH�IOH[LELOLW\�DQG�VFDODELOLW\�WR�DGG�WKRVH�HOHPHQWV�LQ�IXWXUH�LWHUDWLRQV�� � �

��b



�

�� 7KH�µWR�EH¶�VWDWH�IRU�XVHUV�
�
,Q�WKLV�VKRUW�VHFWLRQ�ZH�H[SODLQ�D�WR�EH�IXWXUH�VWDWH�IRU�D�:$,'�XVHU���

�

:KHQ�LPSURYLQJ�H[LVWLQJ�VHUYLFHV�RU�GHVLJQLQJ�QHZ�RQHV��ZH�PXVW�WKLQN�DERXW�KRZ�

WKH�XVHUV¶�H[SHULHQFH�DQG�MRXUQH\�XVLQJ�D�VHUYLFH�PD\�DOWHU��7KH��DOSKD�VFRSH��DQG�

XVHU�QHHGV��VHH�DSSHQGL[�WHQ��VWDUW�WR�H[SORUH�KRZ�WKH�H[SHULHQFH�IRU�XVHUV�PD\�

FKDQJH�DQG�LPSURYH�LQ�WKH�IXWXUH���

�

7KLQNLQJ�DERXW�ZKDW�ZH�REVHUYHG�GXULQJ�RXU�YLVLW�WR�5263$�DQG�RI�WKH�:$,'�DGPLQ�

XVHU��ZH¶YH�FRQVLGHUHG�KRZ�D�XVHU
V�H[SHULHQFH�PD\�HYROYH��7KH�VNHWFK�EHORZ�VHWV�

RXW�D�IXWXUH�XVHU�MRXUQH\�IRU�D�IXWXUH�VHUYLFH��,W�LV�QRW�ILQDO��DQG�WKH�GHVLJQ�DQG�

YDOLGDWLRQ�RI�VXFK�D�MRXUQH\�ZRXOG�EH�D�FRUH�DFWLYLW\�LQ�DQ�DOSKD�� �

�

7KH�VNHWFK�VKRZV�D�IXWXUH�H[SHULHQFH�IRU�XVHUV��7KH�ILUVW�SLFWXUH�VKRZV�GDWD�

FRQWULEXWRUV�FROODERUDWLYHO\�FUHDWLQJ�D�VLQJOH�LQFLGHQW�UHFRUG��DQG�WKH�VHFRQG�D�

6HUYLFH�2ZQHU�DVVXULQJ�WKH�UHFRUG�DQG�LGHQWLI\LQJ�GDWD�JDSV��7KH�WKLUG�SLFWXUH�

VKRZV�WKH�6HUYLFH�2ZQHU�DJDLQ��GHFLGLQJ�ZKDW�LQIRUPDWLRQ�DERXW�WKH�LQFLGHQW�FDQ�EH�

VKDUHG�ZLWK�D�ZLGHU�JURXS�RI�SHRSOH��7KH�ILQDO�SLFWXUH�VKRZV�KRZ�ZDWHU�LQFLGHQW�

LQIRUPDWLRQ�LV�PDGH�RSHQ�DQG�DFFHVVLEOH��LQ�PXOWLSOH�IRUPDWV�DQG�PDGH�DYDLODEOH�WR�

PHPEHUV�RI�WKH�SXEOLF��

�

�
,PDJH�����H[DPSOH�RI�D�IXWXUH�XVHU�H[SHULHQFH�

�
�

��b



�� 'LVFRYHU\�UHFRPPHQGDWLRQ�
DQG�ZD\�IRUZDUG� �

�
7KLV�VHFWLRQ�VHWV�RXW�WKH�GLVFRYHU\�UHFRPPHQGDWLRQ�WKDW�KDV�EHHQ�GUDZQ�IURP�WKH�

UHVHDUFK�XQGHUWDNHQ�RYHU�WKH�FRXUVH�RI�WKH�GLVFRYHU\��7KH�UHFRPPHQGDWLRQ�LV�

SUHVHQWHG�IURP�DQ�RYHUDUFKLQJ�SRVLWLRQ��:H�VXJJHVW�D�VFRSH�IRU�WKH�QH[W�SKDVH�RI�

GHOLYHU\�DQG�SURYLGH�D�GHWDLOHG�H[SODQDWLRQ�DERXW�KRZ�DXWRPDWLRQ�PD\�EH�

DSSURDFKHG�DV�SDUW�RI�WKLV��$�GUDIW�GHOLYHU\�WLPHOLQH�DQG�RSWLRQV�WR�EH�FRQVLGHUHG�IRU�

D�IXWXUH�VHUYLFH�DUH�SURYLGHG���

�

�

���� 2YHUDUFKLQJ�UHFRPPHQGDWLRQ�
�

'LVFRYHU\�VKRZHG�WKHUH�WR�EH�D�GRPLQDQFH�SODFHG�RQ�WKH�GDWDEDVH��:$,'��LWVHOI��

)URP�WKH�VWDUW�RI�GLVFRYHU\�ZH�KHDUG�DERXW�OLPLWDWLRQV�SRVHG�E\�WKH�FXUUHQW�YHUVLRQ�

RI�:$,'��DQG�DVSLUDWLRQV�IRU�D�EHWWHU�YHUVLRQ���

�

2XU�UHFRPPHQGDWLRQ�IRU�WKH�IXWXUH�RI�:$,'�LV�WR�H[FKDQJH�WKH�QRWLRQ�RI�D�QHZ�

GDWDEDVH�IRU�RQH�RI�D�QHZ�VHUYLFH��

�

'HVLJQ�D�VHUYLFH�IRU�PDQDJLQJ�ZDWHU�LQFLGHQW�LQIRUPDWLRQ��

FHQWUHG�DURXQG�D�FROODERUDWLYH�SURFHVV��JHDUHG�WRZDUGV�WKH�

FUHDWLRQ�RI�D�VLQJOH�LQFLGHQW�UHFRUG���
�

2XU�UHFRPPHQGDWLRQ�UHTXLUHV�FKDQJHV�WR�EH�PDGH�WR�H[LVWLQJ�WHFKQRORJ\�DQG�ZD\V�

RI�ZRUNLQJ���

�

�

�

��b



$�VLQJOH�LQFLGHQW�UHFRUG�
�

:H�VXJJHVWHG�WKDW�FHQWUDO�WR�D�IXWXUH�VHUYLFH�LV�WKH�LQWURGXFWLRQ�RI�D�VLQJOH�LQFLGHQW�

UHFRUG��:H�UHFRPPHQG�WKDW�LQIRUPDWLRQ�FRQWDLQHG�LQ�D�VLQJOH�LQFLGHQW�UHFRUG�LV�VSOLW�

LQWR�PLQLPXP�LQIRUPDWLRQ�DQG�IXUWKHU�LQIRUPDWLRQ��$�VLQJOH�UHFRUG�VKRXOG�EH�

GHVLJQHG�WR�DOORZ�XSGDWHV�ZKHQ�QHHGHG���

�

$�PLQLPXP�UHFRUG�PD\�EH�GHWHUPLQHG�E\�WKH�LQIRUPDWLRQ�QHHGHG�WR�VKDUH�DQ�

LQFLGHQW�ZLWK�)RUXP�PHPEHUV�DQG�RWKHU�LQWHUHVWHG�SDUWLHV��:H�UHFRPPHQG�ILQGLQJ�D�

EDODQFH�EHWZHHQ�WKH�LQIRUPDWLRQ�QHHGHG�WR�SURYLGH�FRQILGHQFH�WR�)RUXP�PHPEHUV�

WKDW�D�VLQJOH�LQFLGHQW�KDV�KDSSHQHG��ZLWK�WKH�XUJHQF\�WR�GLVVHPLQDWH�WKLV�LQIRUPDWLRQ�

VR�SUHYHQWDWLYH�DFWLYLW\�FDQ�WDNH�SODFH��

�

'XULQJ�GLVFRYHU\�ZH�REVHUYHG�D�VLJQLILFDQW�IRFXV�RQ�WKH�GDWDEDVH�WD[RQRP\��:H�

UHFRPPHQG�WKDW�LQ�WKH�IXWXUH��WKH�GDWDEDVH�WD[RQRP\�LV�FRQVLGHUHG�WR�EH���WKH�

VWUXFWXUH�RI�D�VLQJOH�LQFLGHQW�UHFRUG���5HFRUG�VWUXFWXUH�LV�VRPHWKLQJ�WKDW�VKRXOG�EH�

GHWHUPLQHG�E\�WKH�FROODERUDWLYH�SURFHVV���

�

�

$�FROODERUDWLYH�SURFHVV�
�
:H�EHOLHYH�WKDW�WKH�FROODERUDWLYH�FRPSRQHQW�WR�WKH�FUHDWLRQ�RI�D�VLQJOH�LQFLGHQW�

UHFRUG�LV�HVVHQWLDO��

�

:H�UHFRPPHQG�LQWURGXFLQJ�D�QHZ�FROODERUDWLYH�LQFLGHQW�UHFRUG�FUHDWLRQ�µZRUNIORZ¶�RU�

SURFHVV�� �IRU�WKH�SDUWLHV�UHVSRQVLEOH�IRU�FRQWULEXWLQJ�GDWD�WR�D�UHFRUG��VWDUWLQJ�ZLWK�

WKH�SDUWLHV�UHVSRQVLEOH�IRU�FRQWULEXWLQJ�WKH�PLQLPXP�VHW�RI�GDWD��

�

:H¶YH�DVVXPHG�WKDW�WKH�VXFFHVV�RI�WKLV�DSSURDFK�ZRXOG�VHH�UHFRUG�FUHDWLRQ�PRYH�

IURP�D�ODUJHO\�UHWURVSHFWLYH�DFWLYLW\��PRYLQJ�FORVHU�WR�UHDO�WLPH�UHFRUG�FUHDWLRQ��7KH�

YDOXH�RI�WKLV�ZRXOG�EH�KDYLQJ�GDWD�UHDGLO\�DYDLODEOH��OHDYLQJ�RUJDQLVDWLRQV�PRUH�WLPH�

WR�IRFXV�RQ�SUHYHQWLRQ��

��b



�

�

�

���� 7HVWLQJ�RXU�UHFRPPHQGDWLRQV�
�

$OSKD�LV�D�SKDVH�RI�SURMHFW�GHOLYHU\�WKDW�PD\�WDNH�SODFH�DIWHU�FRPSOHWLQJ�GLVFRYHU\��,W�

LV�D�WHVW�SKDVH��ZKHQ�\RX�WHVW�WKH�GLVFRYHU\�UHFRPPHQGDWLRQ�EHIRUH�EXLOGLQJ�RU�

LPSOHPHQWLQJ�D�UHDO�VHUYLFH��7KH�XVHU�QHHGV�LGHQWLILHG�LQ�GLVFRYHU\�XQGHUSLQ�WKH�

GHVLJQ�RI�SURWRW\SHV�DQG�ZLOO�HYROYH�WKURXJKRXW�DOSKD�DV�SURWRW\SHV�DUH�WHVWHG���

�

$OSKD�LV�QRW�PDQGDWRU\�DQG�GRHV�QRW�UHVXOW�LQ�WKH�EXLOG��L�H���D�EHWD���RI�D�VHUYLFH�RU�

LQWURGXFWLRQ�RI�D�QHZ�ZD\�RI�ZRUNLQJ��+RZHYHU�LW�GRHV�UHVXOW�LQ�D�SURYHQ�DQG�IRFXVHG�

LGHD�WR�WDNH�IRUZDUG��DQG�FUXFLDOO\�KHOSV�WR�LQFUHDVH�GHOLYHU\�VXFFHVV��DQG�UHGXFHV�

ULVN�RI�WKH�RYHUDOO�SURMHFW��

�

,Q�DOSKD�\RX�XQGHUVWDQG�KRZ�XVHUV�DQG�VWDNHKROGHUV�ZRXOG�LQWHUDFW�ZLWK�D�QHZ�

WHFKQRORJ\�VHUYLFH�SURFHVV�SROLF\��<RX�WKLQN�DERXW�KRZ�D�IXWXUH�VHUYLFH�PD\�

LQWHJUDWH�ZLWK�H[LVWLQJ�SURFHVVHV�DQG�V\VWHPV��<RX�H[SORUH�ZKDW�LV�WHFKQLFDOO\�

IHDVLEOH��5HVHDUFK�VKRXOG�WDNH�SODFH�LQ�DOSKD��LGHDOO\�SLFNLQJ�XS�ZKHUH�\RX�OHIW�RII�LQ�

GLVFRYHU\��

�

2XU�DOSKD�GLDJUDP�KHOSV�WR�H[SODLQ�KRZ�WKH�GLVFRYHU\�UHFRPPHQGDWLRQ�PD\�EH�

WHVWHG��$Q�DOSKD�SKDVH�RI�GHOLYHU\�ZRXOG�GHILQH�WKH�DSSURDFK�IXUWKHU��EHIRUH�

FRQILUPLQJ�WKH�GHVLJQ�RI�D�QHZ�VHUYLFH��

�

�

�

�

�

�

��b

https://www.gov.uk/service-manual/agile-delivery/how-the-beta-phase-works


7KH�VXJJHVWHG�VFRSH�IRU�D�ZDWHU�LQFLGHQW�VHUYLFH�DOSKD�LV�WR�WHVW�D�

FROODERUDWLYH�SURFHVV�DQG�FUHDWLRQ�RI�D�VLQJOH�LQFLGHQW�UHFRUG���

�

�
,PDJH�����VXJJHVWHG�VFRSH�IRU�DOSKD�

�

�

3OHDVH�QRWH�WKH�VFRSH�VKRZQ�LQ�WKH�GLDJUDP�DERYH�LV�DQ�H[DPSOH�RI�ZKDW�DQ�DOSKD�

PD\�ORRN�OLNH��KRZHYHU�DQ�LQFHSWLRQ�DW�WKH�VWDUW�RI�DOSKD�VKRXOG�YDOLGDWH�WKLV���

�

�

���� $FKLHYLQJ�DXWRPDWLRQ�
�

7KH�JXLGDQFH�SURYLGHG�LQ�WKLV�VHFWLRQ�LV�SUHOLPLQDU\�DQG�VKRXOG�EH�VXEMHFW�WR�ZKDW�LV�

IRXQG�RXW�GXULQJ�DQ�DOSKD�SKDVH���

�

,Q�WKH�DOSKD�GLDJUDP�LW�LV�LQGLFDWHG�ZKHUH�DXWRPDWLRQ�PD\�EH�UHTXLUHG��%\�

DXWRPDWLRQ�ZH�PHDQ��UHGXFLQJ�FXUUHQW�PDQXDO�SURFHVVHV��LQ�H[FKDQJH�IRU�

DXWRPDWHG�RQHV�ZKHUH�LW�LV�SRVVLEOH�WR�GR�VR���

�

([DPSOHV�RI�FXUUHQW�PDQXDO�:$,'�SURFHVVHV�DQG�KRZ�DXWRPDWLRQ�PD\�EH�DFKLHYHG��

��b



�� *HWWLQJ�GDWD�LQWR�:$,'���DXWRPDWLRQ�PD\�EH�DFKLHYHG�E\�H[SRVLQJ�5(67IXO�

$3,V�ZKLFK�DOORZ�GDWD�WR�EH�SXVKHG�LQWR�WKH�VHUYLFH��7KLV�ZRXOG�DOORZ�GDWD�

FRQWULEXWRUV�WR�SURYLGH�GDWD�PRUH�IUHTXHQWO\�DQG�IOH[LEO\���

�� ,GHQWLI\LQJ�ZKHQ�WZR�GDWD�FRQWULEXWRUV�DUH�WDONLQJ�DERXW�WKH�VDPH�LQFLGHQW��L�H��

PDWFKLQJ����DXWRPDWLRQ�PD\�EH�DFKLHYHG�E\�XWLOLVLQJ�WKH�PLQLPXP�LQFLGHQW�

UHFRUG�GDWD��DYRLGLQJ�WKH�PDQXDO�ZRUN�RI�KDYLQJ�WR�PDWFK�LQFLGHQWV��

�

7KHVH�WZR�H[DPSOHV�RI�DXWRPDWLRQ�GLIIHU��([DPSOH�RQH�LV�DERXW�HQDEOLQJ�

FRQWULEXWRUV�WR�DXWRPDWH�WKHLU�SURFHVVHV��DQG�H[DPSOH�WZR�LV�DERXW�DXWRPDWLRQ�WKDW�

KDSSHQV�LQVLGH�:$,'��+RZHYHU��H[DPSOH�WZR�LV�QHHGHG�WR�PDNH�H[DPSOH�RQH�ZRUN�

ZHOO��

�

%HIRUH�HVWDEOLVKLQJ�WKH�H[DFW�DSSURDFK�WR�DXWRPDWLRQ��WKH�VHUYLFH�VKRXOG�EH�

FRQVLGHUHG�PRUH�EURDGO\�DV�WR�KRZ�SHRSOH�DQG�RUJDQLVDWLRQV�ZRUN�WRJHWKHU�WR�FUHDWH�

D�VLQJOH�UHFRUG���

�

7KH�IXWXUH�VHUYLFH�UHTXLUHV�ERWK�FROODERUDWLRQ�EHWZHHQ�SHRSOH�

DV�ZHOO�DV�WHFKQLFDO�DXWRPDWLRQ�WR�EH�YLDEOH���
�

,W¶V�KHOSIXO�WR�FRQVLGHU�DXWRPDWLRQ�DQG�FROODERUDWLRQ�DV�FRQQHFWHG�FRQFHSWV��

Ɣ $XWRPDWLRQ��UHIHUV�WR�WKH�IXWXUH�VHUYLFH¶V�XQGHUO\LQJ�WHFKQRORJ\�DQG�ZKDW�WKLV�

ZLOO�DFKLHYH��7HFKQLFDO�DXWRPDWLRQ�FDQ�EH�DFKLHYHG�LQ�YDULRXV�ZD\V�WR�UHIOHFW�

WKH�GLIIHUHQFHV���LQ�WHUPV�RI�WHFKQRORJ\��SURFHVV�DQG�FDSDFLW\��EHWZHHQ�WKH�

LQGLYLGXDO�RUJDQLVDWLRQV�XVLQJ�WKH�VHUYLFH��

Ɣ &ROODERUDWLRQ��FRQFHUQV�WKH�SHRSOH��RUJDQLVDWLRQV�DQG�XVHUV�RI�WKH�VHUYLFH��$�

FROODERUDWLYH�SURFHVV�LV�UHTXLUHG�WR�HQVXUH�WKDW�WHFKQLFDO�DXWRPDWLRQ�FDQ�

ZRUN��$�SURFHVV�LQYROYLQJ�SHRSOH�VKRXOG�DJDLQ�WDNH�LQWR�DFFRXQW�WKH�

GLIIHUHQFHV�EHWZHHQ�LQGLYLGXDO�SDUWLHV���

�

$3,V��$SSOLFDWLRQ�3URJUDPPLQJ�,QWHUIDFH���FDQ�EH�GHVLJQHG�VR�WKDW�LQIRUPDWLRQ�FDQ�

EH�SXVKHG�LQWR�D�VHUYLFH��,W�ZRXOG�EH�WKH�GHFLVLRQ�RI�WKH�RUJDQLVDWLRQV�WKHPVHOYHV�

��b

https://en.wikipedia.org/wiki/Application_programming_interface


�DQG�WKH�6HUYLFH�2ZQHU�RI�D�IXWXUH�VHUYLFH��DERXW�ZKDW�DQG�ZKHQ�WR�SXVK��7KH�SXVK�

RI�LQIRUPDWLRQ�PD\�KDSSHQ�IURP�D�GLYHUVH�VHW�RI�WKLQJV��7KLV�GLYHUVLW\�FDQ�VWD\��DV�

H[LVWLQJ�V\VWHPV�DQG�WHFKQRORJLHV�ZLOO�FRPPXQLFDWH�WKURXJK�D�FRPPRQ�ODQJXDJH���

DQG�WKLV�LV�GLUHFWHG�E\�WKH�$3,�DQG�LWV�GHVLJQ��

�

:KHQ�FRQVLGHULQJ�DXWRPDWLRQ�RI�SURFHVVHV�DV�SDUW�RI�DQ�DOSKD�LW�ZLOO�EH�LPSRUWDQW�WR�

DQVZHU�WKH�TXHVWLRQ��KRZ�GR�XVHUV�RI�WKH�IXUWKHU�VHUYLFH�JHW�WKHLU�GDWD�LQWR�WKH�$3,"�

7KLV�GLVFRYHU\�GLG�QRW�VHW�RXW�WR�H[SORUH�WKH�RWKHU�WHFKQRORJLHV�XVHG�E\�WKH�

RUJDQLVDWLRQV�WKDW�XVH�:$,'��EXW�LQ�OLJKW�RI�WKH�GLVFRYHU\�UHFRPPHQGDWLRQ�WKLV�LV�

QRZ�VRPHWKLQJ�WKDW�ZRXOG�QHHG�WR�KDSSHQ�DV�SDUW�RI�D�QH[W�SKDVH�RI�GHOLYHU\��:H�

VXJJHVW�D�VHULHV�RI�VXE�SURMHFWV��VSHFLILF�WR�HDFK�RUJDQLVDWLRQ
V�FLUFXPVWDQFH�ZRXOG�

QHHG�WR�WDNH�SODFH�WR�HVWDEOLVK�KRZ�WKLV�ZRXOG�ZRUN��

�

�

���� 'UDIW�GHOLYHU\�WLPHOLQH�
�
7R�KHOS�XQGHUVWDQG�ZKHQ�WKH�GHOLYHU\�RI�D�IXWXUH�ZDWHU�LQFLGHQW�VHUYLFH�ZRXOG�

KDSSHQ�ZH�SURYLGH�D�GUDIW�GHOLYHU\�WLPHOLQH��'XULQJ�WKH�DOSKD�LQFHSWLRQ�SURMHFW�

VWDNHKROGHUV�VKRXOG�UHYLHZ��GLVFXVV�DQG�FRQILUP�WKH�ILQDOLVHG�VFRSH�DQG�WLPHOLQH�

EHIRUH�FRPPHQFLQJ���

�
,PDJH�����GUDIW�GHOLYHU\�WLPHOLQH��

��b



���� 2SWLRQV�IRU�D�QHZ�VHUYLFH�
�

$IWHU�FRPSOHWLQJ�WKH�DOSKD�D�GHFLVLRQ�VKRXOG�EH�WDNHQ�E\�SURMHFW�VWDNHKROGHUV�DERXW�

KRZ�WR�SURJUHVV��7KHUH�DUH�PXOWLSOH�ZD\V�WR�DSSURDFK�WKH�EXLOG�RI�D�QHZ�VHUYLFH��

(DFK�RSWLRQ�ZLOO�KDYH�VWUHQJWKV�DQG�ZHDNQHVVHV��DQG�VRPH�PD\�EH�YLDEOH�QRZ��DQG�

RWKHUV�LQ�WKH�IXWXUH��:H�VXJJHVW�IRXU�RSWLRQV�WR�H[SORUH�IXUWKHU��

�� &RQWLQXH�XVLQJ�WKH�FXUUHQW�GDWDEDVH�DQG�LPSOHPHQW�WD[RQRP\�WZR��

�� %XLOG�D�QHZ�VHUYLFH�

�� %X\�DQ�DQ�RII�WKH�VKHOI�SURGXFW�RU�VHUYLFH��

�� ,QWHJUDWH�WKH�:$,'�GDWDVHW�ZLWKLQ�DQRWKHU�VHUYLFH�

�

2SWLRQ����
Ɣ :H¶UH�DZDUH�WKH�)RUXP�KDV�XQGHUWDNHQ�ZRUN�UHJDUGLQJ�RSWLRQ�RQH�DOUHDG\��

DQG�FRVW�EHQHILW�DQDO\VLV�LQGLFDWHG�WKDW�WKLV�LV�QRW�D�ILQDQFLDOO\�YLDEOH�RSWLRQ���

�

2SWLRQ����
Ɣ 'LVFRYHU\�UHVHDUFK�KDV�LQGLFDWHG�WKDW�ZDWHU�LQFLGHQW�LQIRUPDWLRQ�PD\�EH�

FDSWXUHG�DQG�DJJUHJDWHG�E\�RUJDQLVDWLRQV�WKDW�VLW�RXWVLGH�WKH�)RUXP��7KH�

LQIRUPDWLRQ�FDSWXUHG�PD\�FRYHU�D�VLPLODU�WRSLF��EXW�WKH�H[DFW�GDWDVHW�PD\�

GLIIHU�EHWZHHQ�WKH�)RUXP�DQG�RWKHU�RUJDQLVDWLRQV��:H�KHDUG�IURP�WKH�)RUXP�

KRZ�SDVW�DWWHPSWV�WR�H[SORUH�VXFK�RYHUODSV�KDG�QRW�UHVXOWHG�LQ�QHZ�ZD\V�RI�

ZRUNLQJ���

Ɣ ,W�PD\�EH�DQ�DUHD�IRU�WKH�)RUXP�WR�PRQLWRU��7R�VHH�ZKHUH�UHODWLRQVKLSV�

EH\RQG�WKH�)RUXP�PD\�EH�OHYHUDJHG�WR�VWUHQJWKHQ�LWV�SXUSRVH��HVSHFLDOO\�

ZKHQ�WKLQNLQJ�DERXW�QRQ�IDWDO�GDWD���

�

2SWLRQ���DQG����
Ɣ 7KLV�OHDYHV�RSWLRQ�WZR�DQG�WKUHH��(LWKHU�RSWLRQ�PD\�EH�VXLWDEOH�IRU�D�IXWXUH�

ZDWHU�LQFLGHQW�VHUYLFH��:H�UHFRPPHQG�WKDW�D�GHFLVLRQ�UHJDUGLQJ�WKH�ZD\�

IRUZDUG�GRHV�QRW�KDSSHQ�XQWLO�DQ�DOSKD�KDV�EHHQ�FRPSOHWHG�� �

��b



�� )XUWKHU�UHFRPPHQGDWLRQV�
�
,Q�DJUHHPHQW�ZLWK�SURMHFW�VWDNHKROGHUV�IXUWKHU�UHFRPPHQGDWLRQV�KDYH�EHHQ��ZULWWHQ�

XVLQJ�WKH�60$57�IUDPHZRUN���ZKLFK�ZH¶YH�LQWHUSUHWHG�DV�IROORZV��

Ɣ 6SHFLILF�GHVFULSWLRQ��

Ɣ 0HDVXUDEOH��DOLJQPHQW�WR�)RUXP�JRDOV�IRU�:$,'�LGHQWLILHG�LQ�LQFHSWLRQ�

Ɣ $FKLHYHG��

Ɣ 5HOHYDQW�DQG�UHDVRQDEOH��

Ɣ 7LPHIUDPH��

�

7KH�µDFKLHYDEOH¶�FRPSRQHQW�RI�WKH�IUDPHZRUN�KDV�QRW�EHHQ�FRPSOHWHG�\HW�DQG�ZH�

VXJJHVW�WKDW�WKLV�VKRXOG�EH�GHFLGHG�E\�WKH�)RUXP�ZKHQ�UHYLHZLQJ�DQG�DJUHHLQJ�WKH�

UHFRPPHQGDWLRQV��DQG�DVVLJQLQJ�DQ�RZQHU���

�

8QGHU�WKH�µWLPHIUDPH¶�FRPSRQHQW�RI�WKH�IUDPHZRUN��D�KLJK�RU�PHGLXP�SULRULW\�IRU�

VRPH�UHFRPPHQGDWLRQV�LV�VXJJHVWHG��,W�LV�LQGLFDWHG�ZKLFK�UHFRPPHQGDWLRQV�PD\�

IRUP�SDUW�RI�DQ�DOSKD�SKDVH��0DQ\�RI�WKH�KLJK�SULRULW\�UHFRPPHQGDWLRQV�DUH�

VXJJHVWHG�WR�EH�H[SORUHG�GXULQJ�DOSKD��

�

7KH�UHFRPPHQGDWLRQV�KDYH�DOVR�EHHQ�VWUXFWXUHG�DURXQG�WKH�PDLQ�UHVHDUFK�WKHPHV�

DQG�PDSSHG�WR�XVHU�QHHGV�ZKHUH�DSSOLFDEOH��3OHDVH�VHH�DSSHQGL[�HOHYHQ�IRU�D�

FRPSOHWH�YLHZ�RI�WKH�UHFRPPHQGDWLRQ�PDSSLQJ�� �

�

:H�DGYLVH�WKDW�WKH�IXUWKHU�UHFRPPHQGDWLRQV�DUH�PDQDJHG�

ZLWK�D�GHJUHH�RI�IOH[LELOLW\�DQG�UHJXODUO\�LWHUDWHG�EDVHG�RQ�

ZKDW�LV�IRXQG�GXULQJ�DOSKD��WR�HQVXUH�WKH\�DOLJQ�WR��DQG�

FRPSOLPHQW�WKH�GHOLYHU\�RI�D�IXWXUH�VHUYLFH��
�

�

�

��b

https://en.wikipedia.org/wiki/SMART_criteria
https://en.wikipedia.org/wiki/SMART_criteria


1R��� 5HFRPPHQGDWLRQ�
�

8VHU�
QHHGV�

0HDQLQJIXO�UHOHYDQW�
DQG�UHDVRQDEOH��

7LPHIUDPH��

6WDQGDUGLVDWLRQ�

5�� 'HVLJQ�DQG�LPSOHPHQW�D�
PXOWL�RUJDQLVDWLRQ�GDWD�
VWUDWHJ\�
�
)RU�H[DPSOH��ZKDW�LV�WKH�
GDWDVHW�QRZ�DQG�LQ�WKH�IXWXUH"�
+RZ�GDWD�LV�FDSWXUHG"�+RZ�
GDWD�LV�XVHG�DQG�VKDUHG"�

8����
8����

Ɣ 5HPRYH�EDUULHUV��
HPSRZHU�RUJDQLVDWLRQV�
DQG�VWUHQJWKHQ�DFWLRQV�

Ɣ *UHDWHU�WUXVW�DQG�
FRQILGHQFH�

Ɣ 2SHQQHVV�

+LJK�SULRULW\�
�
&RQVLGHU�
H[SORULQJ�DV�SDUW�
RI�DOSKD�LQ�GDWD�
VWUDWHJ\�LQFHSWLRQ�

$XWRPDWH�GDWD�FROOHFWLRQ�

5�� (QDEOH�IUHTXHQW�GDWD�
FROOHFWLRQ�DQG�LQJHVWLRQ��
HQDEOLQJ�IUHTXHQW�SXEOLFDWLRQ�

8����
8����
8����
8����
8����
�
�
�

Ɣ 5HDO�WLPH�GDWD�
Ɣ 6WUHQJWKHQHG�DELOLW\�WR�

IRUHFDVW�
Ɣ (OLPLQDWH�ZDVWH��

LQFUHDVH�DXWRPDWLRQ�
Ɣ $XWRQRP\�
�

+LJK�SULRULW\�
�
&RQVLGHU�
H[SORULQJ�DV�SDUW�
RI�DOSKD�

5�� $XWRPDWH�FROOHFWLRQ�RI�IDWDO�
LQFLGHQW�GDWD�WR�LPSURYH�WKH�
WLPHOLQHVV�RI�LQIRUPDWLRQ�IRU�
XVHUV��

+LJK�SULRULW\�
�
&RQVLGHU�
H[SORULQJ�DV�SDUW�
RI�DOSKD�

5�� ([SORUH�DXWRPDWLRQ�RI�
QRQ�IDWDO�LQFLGHQW�GDWD�WR�
LPSURYH�WKH�WLPHOLQHVV�RI�
LQIRUPDWLRQ��IRU�XVHUV�

0HGLXP�SULRULW\�
�
([SORUH�ODWHU�LQ�D�
QRQ�IDWDO�DOSKD�

5�� 5HSODFH�PDQXDO�LQWHUYHQWLRQ�
ZLWK�DXWRPDWLRQ�DQG�
FROODERUDWLRQ�

+LJK�SULRULW\�
�
&RQVLGHU�
H[SORULQJ�DV�SDUW�
RI�DOSKD�

2SHQ�GDWD�

5�� 0DNH�DFFXUDWH�PDQDJHPHQW�
LQIRUPDWLRQ�DFFHVVLEOH�IRU�
DQDO\VLV�

� Ɣ %HKDYLRXU�FKDQJH�
Ɣ &ROOHFWLRQ��LQWHOOLJHQFH��

VKDULQJ�
Ɣ *UHDWHU�PHDVXUHPHQW�
Ɣ 5LVN�PDQDJHPHQW�
Ɣ 2SHQQHVV�
�

+LJK�SULRULW\�
�
&RQVLGHU�
H[SORULQJ�DV�SDUW�
RI�DOSKD�

5�� 'HILQH�DQG�WHVW�XVH�RI�DQ�
RSHQ�GDWD�VSHFWUXP�IRU�ZDWHU�
LQFLGHQW�LQIRUPDWLRQ��

0HGLXP�SULRULW\�
�
([SORUH�DV�SDUW�RI�
DOSKD�LQ�GDWD�
VWUDWHJ\�LQFHSWLRQ�

5�� $VVHVV�XQLQWHQGHG�
FRQVHTXHQFHV�RI�RSHQ�GDWD��

0HGLXP�SULRULW\�
�

��b



�IRU�H[DPSOH�LQ�UHODWLRQ�WR�
VXLFLGH�SUHYHQWLRQ��
�
([SORUH�LQ�UHODWLRQ�WR�RSHQ�
GDWD�DQG�ULVN�DVVHVVPHQW��

([SORUH�DV�SDUW�RI�
DOSKD�LQ�GDWD�
VWUDWHJ\�LQFHSWLRQ�

7HFKQRORJ\�

5�� 'HOD\�WKH�ILQDO�GHFLVLRQ�DERXW�
WHFKQRORJLHV�IRU�WKH�IXWXUH�
ZDWHU�LQFLGHQW��VHUYLFH�XQWLO�
WKHUH�LV�FRQILGHQFH�LQ�WKH�
ZRUNIORZ��JDLQHG�YLD�
XQGHUWDNLQJ�DQ�DOSKD�

8����
8����
8����
8����
8����
8����
8����

Ɣ )OH[LEOH�DQG�H[WHQVLEOH�
Ɣ 6LPSOH�DQG�DFFHVVLEOH�

,Q�SURJUHVV��

5��� $OLJQ�WR�VWDQGDUGV�DQG�EHVW�
SUDFWLFH�WR�JXLGH�VHUYLFH�
GHVLJQ�DQG�GHOLYHU\�

+LJK�SULRULW\�
�
&RQVLGHU�
H[SORULQJ�DV�SDUW�
RI�DOSKD�

,QFLGHQW�UHFRUGV�

5��� 'HILQH�D�FROODERUDWLYH�LQFLGHQW�
UHFRUG�FUHDWLRQ�SURFHVV��WKDW�
DOORZV�IRU�HYROXWLRQ�WR�WKH�
LQFLGHQW�UHFRUG�VWUXFWXUH�
�
6WDUW�ZLWK�D�VXEVHW�RI�
WD[RQRP\�WZR�GXULQJ�DQ�DOSKD�
WR�WHVW�WKLV�

8�� Ɣ )OH[LEOH�DQG�H[WHQVLEOH�
Ɣ 6LPSOH�DQG�DFFHVVLEOH�
Ɣ &ROODERUDWLRQ�DQG�

NQRZOHGJH�VKDULQJ�
Ɣ 2SHQQHVV�

+LJK�SULRULW\�
�
&RQVLGHU�
H[SORULQJ�DV�SDUW�
RI�DOSKD�

5��� ,GHQWLI\�DQG�SULRULWLVH�D�VXEVHW�
RI�WKH�H[LVWLQJ�WD[RQRP\�WZR�
WR�WHVW��
�
7HVWLQJ�SDUW�RI�WKH�WD[RQRP\�
LQ�DOSKD�DV�WKH�UHFRUG�
VWUXFWXUH�ZRXOG�KHOS�XV�OHDUQ�
PRUH�DERXW�KRZ�LW�ZRUNV�LQ�
SUDFWLFH��

+LJK�SULRULW\�
�
&RQVLGHU�
H[SORULQJ�DV�SDUW�
RI�DOSKD�

5��� ,QWURGXFH�D�VLQJOH�DQG�VKDUHG�
UHFRUG�VWUXFWXUH�WR�DLG�
VWDQGDUGLVDWLRQ�RI�GDWD�
FDSWXUH�

+LJK�SULRULW\�
�
&RQVLGHU�
H[SORULQJ�DV�SDUW�
RI�DOSKD�

5��� 'HILQH�GDWD�UHTXLUHG�IRU�D�
VLQJOH�LQFLGHQW�UHFRUG��
�
%RWK�PLQLPXP�GDWD�DQG�
IXUWKHU�GDWD�UHTXLUHPHQWV�

+LJK�SULRULW\�
�
&RQVLGHU�
H[SORULQJ�DV�SDUW�
RI�DOSKD�

��b



5��� ,PSOHPHQW�YHUVLRQ�FRQWURO�IRU�
VLQJOH�LQFLGHQW�UHFRUG��

7%&�

3HRSOH�DQG�RUJDQLVDWLRQV�

5��� 7HVW�D�FROODERUDWLYH�LQFLGHQW�
UHFRUG�FUHDWLRQ�SURFHVV�

8����
8����
8����
8����
8����
8����
�

Ɣ 6LPSOH�DQG�DFFHVVLEOH�
Ɣ $FFXUDWH�GDWD�
Ɣ 2SHQQHVV�

+LJK�SULRULW\�
�
5HFRPPHQGHG�
VFRSH�IRU�DOSKD�

5��� 7HVW�VLQJOH�LQFLGHQW�UHFRUG� +LJK�SULRULW\�
�
&RQVLGHU�
H[SORULQJ�DV�SDUW�
RI�DOSKD�

5��� 3URYLGH�WUDLQLQJ�IRU�XVHUV�RI�
QHZ�VHUYLFH�

0HGLXP�SULRULW\�

5��� ,GHQWLI\�D�6HUYLFH�2ZQHU�V��IRU�
QHZ�VHUYLFH�

+LJK�SULRULW\�
�
&RQVLGHU�
H[SORULQJ�DV�SDUW�
RI�DOSKD�

3UHYHQWLRQ�DQG�VDIHW\�

5��� ,GHQWLI\�DQG�XWLOLVH�QHZ�
VRXUFHV�RI�LQVLJKW�DQG�
HYLGHQFH�WR�VWUHQJWKHQ�
SUHYHQWDWLYH�DFWLRQ�

8����
8����
8����
8����
8����

Ɣ 3URDFWLYH�SUHYHQWLRQb 0HGLXP�SULRULW\�
�

5��� (QDEOH�GDWD�VKDULQJ��LQ�RUGHU�
WR�VWUHQJWKHQ�DQG�FRRUGLQDWH�
SUHYHQWDWLYH�DFWLYLW\�
�
&RQVLGHU�KRZ�GDWD�PLJKW�EH�
XVHG�DQG�E\�ZKRP��WR�KHOS�
LGHQWLI\�WUHQGV�DQG�PLWLJDWH�D�
SRWHQWLDO�LQFUHDVH�LQ�LQFLGHQWV�

+LJK�SULRULW\�
�
&RQVLGHU�
H[SORULQJ�DV�SDUW�
RI�DOSKD�LQ�GDWD�
VWUDWHJ\�LQFHSWLRQ��
�

1RQ�IDWDO�GDWD�

5��� 'HILQH�D�QDWLRQDO�VRXUFH�RI�
QRQ�IDWDO�ZDWHU�LQFLGHQW�GDWD�
�
$�QDWLRQDO�VRXUFH�RI�QRQ�IDWDO�
ZDWHU�LQFLGHQW�GDWD�FRXOG�
VWUHQJWKHQ�SUHYHQWDWLYH�ZRUN��
DQG�UDLVH�DZDUHQHVV�IRU�WKLV�
ZRUN�

8����
8����
8����
8����
8����
�

Ɣ 1HZ�GDWDVHWV� /DWHU�
�
([SORUH�LQ�D�IXWXUH�
QRQ�IDWDO�DOSKD�

/DQJXDJH�DQG�WHFKQRORJ\�

��b



5��� &ODULW\�DQG�DJUHHPHQW�RQ�
FRQVLVWHQW�WHUPV�DQG�
GHILQLWLRQV�XVHG�ZKHQ�
UHFRUGLQJ�LQFLGHQWV�

8�� Ɣ 6LPSOH�DQG�DFFHVVLEOH�
Ɣ &ROODERUDWLRQ�DQG�

NQRZOHGJH�VKDULQJ�

+LJK�SULRULW\�
�
&RQVLGHU�
H[SORULQJ�DV�SDUW�
RI�DOSKD�

/RFDWLRQ�

5��� ([SORUH�VXSSRUWLQJ�DOWHUQDWLYH�
V\VWHPV�VXFK�DV�:KDW�:RUGV�
�ZKLOVW�FRQWLQXLQJ�WR�XVH�
/DW�/RQJ��

8����
8����
8����
8����
8����

Ɣ 3URDFWLYH�SUHYHQWLRQ�
Ɣ 6LPSOH�DQG�DFFHVVLEOH�

/DWHU�

5��� &RQVLGHU�DXWRPDWLRQ�RI�
/DW�/RQJ�YHULILFDWLRQ��WR�8.��

/DWHU�

5��� ,QWURGXFH�WKH�QHZ�JUDQXODU�
ORFDWLRQ�W\SHV�LQ�UHFRUG�
VWUXFWXUH�

+LJK�SULRULW\�
�
&RQVLGHU�
H[SORULQJ�DV�SDUW�
RI�DOSKD�

&RURQHUV�

5��� ,GHQWLI\�DQG�LQYLWH�D�FRURQHU�WR�
WDNH�SDUW�LQ�D�GDWD�VWUDWHJ\�
LQFHSWLRQ�GXULQJ�DQ�DOSKD�

8���� Ɣ 5HPRYH�EDUULHUV��
HPSRZHU�RUJDQLVDWLRQV�
DQG�VWUHQJWKHQ�
DFWLRQV��

Ɣ *UHDWHU�WUXVW�DQG�
FRQILGHQFH�

+LJK�SULRULW\�
�
&RQVLGHU�H[SORLQJ�
DV�SDUW�DOSKD�LQ�
GDWD�VWUDWHJ\�
LQFHSWLRQ��

5��� (QJDJH�ZLWK�&RURQHUV�WR�
HVWDEOLVK�KRZ�ZH�PLJKW�
DXWRPDWH�ILQDO�RXWFRPHV�IURP�
LQTXHVWV�

0HGLXP�SULRULW\�
�
([SORUH�DV�SDUW�RI�
GDWD�VWUDWHJ\�ZRUN��

5��� (QJDJH�ZLWK�3URFXUDWRU�)LVFDO�
LQ�6FRWODQG�WR�WHVW�LGHDV�RI�
GDWD�VKDULQJ�DQG�IHDVLELOLW\�

0HGLXP�SULRULW\�
�
([SORUH�DV�SDUW�RI�
GDWD�VWUDWHJ\�ZRUN��

5��� (QJDJH�ZLWK�&RURQHUV�WR�
GLVFXVV�LQIRUPDWLRQ�VKDULQJ�
DQG�KRZ�WKH\�PLJKW�EHQHILW�

0HGLXP�SULRULW\�
�
([SORUH�DV�SDUW�RI�
GDWD�VWUDWHJ\�ZRUN��

� �

��b



�

�� &RQFOXGLQJ�WKRXJKWV�
�

7KLV�GLVFRYHU\�YDOLGDWHG�WKH�1DWLRQDO�:DWHU�6DIHW\�)RUXPV�JRDOV�IRU�PDQDJLQJ�ZDWHU�

LQFLGHQW�LQIRUPDWLRQ�LQ�WKH�IXWXUH���

7KH�UHVHDUFK�XQGHUWDNHQ�WKURXJKRXW�GLVFRYHU\�VWURQJO\�DOLJQV�WR�ZKDW�ZH�KHDUG�DW�

WKH�VWDUW��IURP�)RUXP�PHPEHUV�KHDYLO\�LQYROYHG�LQ�WKH�H[LVWLQJ�:$WHU�,QFLGHQW�

'DWDEDVH��

/HDUQLQJV�IURP�WKH�GLVFRYHU\�KDYH�JRQH�WR�LQIRUP�DQ�HYLGHQFHG�EDVHG�IXWXUH�YLVLRQ�

IRU�FROOHFWLRQ�DQG�GLVWULEXWLRQ�RI�ZDWHU�LQFLGHQW�LQIRUPDWLRQ��E\�GHVLJQLQJ�D�QHZ�ZDWHU�

LQFLGHQW�VHUYLFH�� �

2XU�GLVFRYHU\�KDV�VKRZQ�WKH�LPSHUDWLYH�QDWXUH�RI�SUHYHQWDWLYH�DFWLYLW\��%XW�ZKDW�

ZH¶YH�DOVR�OHDUQW��LV�WKDW�ZLWKRXW�UHDGLO\�DYDLODEOH�DQG�DFFXUDWH�LQIRUPDWLRQ�

SUHYHQWDWLYH�ZRUN�FDQ�QRW�DOZD\V�KDSSHQ�DV�LPPHGLDWHO\�RU�ZLWK�WKH�LPSDFW�WKDW
V�

KRSHG�IRU��

7KH�VRRQHU�WKH�LQVLJKWV�RI�D�ZDWHU�LQFLGHQW�DUH�ERXJKW�WRJHWKHU�DQG�VKDUHG��WKH�

VRRQHU�SUHYHQWDWLYH�DFWLRQ�FDQ�KDSSHQ���OHDGLQJ�WR�D�JUHDWHU�FKDQFH�RI�SUHYHQWLQJ�

IXWXUH�LQFLGHQWV�IURP�RFFXUULQJ��FRQWULEXWLQJ�WRZDUGV�D�IXWXUH�ZLWKRXW�GURZQLQJ���

8SGDWHV�WR�H[LVWLQJ�WHFKQRORJLHV�XVHG�E\�WKH�)RUXP�DUH�DQ�HVVHQWLDO�SDUW�RI�

DFKLHYLQJ�WKLV�YLVLRQ��DV�DUH�FKDQJHV�WR�KRZ�)RUXP�PHPEHUV�DQG�:$,'��XVHUV�ZRUN�

ZLWK�RQH�DQRWKHU��

�

��b



�

:$,'�GLVFRYHU\�UHSRUW�
DSSHQGLFHV�
$SSHQGL[�QR�� 3DJH�QR�

�� ��

�� ���

�� ���

�� ���

�� ���

�� ���

�� ���

�� ���

�� ���

��� ���

� �

�b



:$,'�$���GLVFRYHU\�LQFHSWLRQ��
�

&RQWHQWV�
$ERXW�DSSHQGL[�RQH ��

'LVFRYHU\�LQFHSWLRQ ��

3DUWLFLSDQWV ��

:RUNVKRS�DLPV�DQG�IRUPDW ��

'LVFRYHU\�RXWSXWV ��

([SORULQJ�WKH�GLVFRYHU\�FRQWH[W ��

8VHUV��VWDNHKROGHUV�DQG�QHHGV ��

,QFLGHQW�PDSSLQJ ���

3UREOHP�YDOLGDWLRQ ���

'LVFRYHU\�URDGPDS ���

9LVLRQ ���

*RDOV ���

:D\V�RI�ZRUNLQJ ���
�

�
$ERXW�DSSHQGL[�RQH�
7KH�DSSHQGL[�VHWV�RXW�ZKDW�ZH�GLG�GXULQJ�WKH�GLVFRYHU\�LQFHSWLRQ�ZRUNVKRS�DQG�WKH�RXWSXWV�
IURP�WKLV��,W�LV�UHOHYDQW�VHFWLRQ�������0HWKRGRORJ\��RI�WKH�PDLQ�GLVFRYHU\�UHSRUW��

�

'LVFRYHU\�LQFHSWLRQ�
G[Z�VWDUW�GLVFRYHU\�ZLWK�DQ�LQFHSWLRQ��7KLV�LV�ZKHQ�ZH�EULQJ�WRJHWKHU�NH\�VWDNHKROGHUV�WR�
GLVFXVV�WKH�GLVFRYHU\�EHIRUH�SODQQLQJ�WKH�GLVFRYHU\�LQ�PRUH�GHWDLO��

$Q�LQFHSWLRQ�KHOSV�WR�FUHDWH�WKH�IRXQGDWLRQ�WR�IRUP�D�GLVFRYHU\�SODQ�DQG�GHVLJQ�WKH�
GLVFRYHU\�UHVHDUFK��

7KH�ZRUNVKRS�WRRN�SODFH�RQ����)HEUXDU\�WR�NLFN�RII�WKH�GLVFRYHU\��7KH�ZRUNVKRS�ZDV�
IDFLOLWDWHG�E\�G[Z�WHDP�PHPEHUV���

�b



7KH�LQFHSWLRQ�ZRUNVKRS�JHQHUDWHG�D�ZHDOWK�RI�LQIRUPDWLRQ�WR�JHW�XV�VWDUWHG��:H�FRQWLQXHG�
WR�EXLOG�RXU�XQGHUVWDQGLQJ�WKURXJKRXW�GLVFRYHU\��RI�ZKDW�ZH¶G�LQLWLDWHG�LQ�GLVFRYHU\��

�
3DUWLFLSDQWV�
7KH�LQFHSWLRQ�ZDV�DWWHQGHG�E\�����VWDNHKROGHUV��0RVW�SDUWLFLSDQWV�ZHUH�PHPEHUV�RI�WKH�
1DWLRQDO�:DWHU�6DIHW\�)RUXP��MRLQHG�E\�D�FRXSOH�RI�:$,'�VWDNHKROGHUV��+HUH�LV�D�OLVW�RI�WKH�
SHRSOH�ZKR�DWWHQGHG�DQG�WKH�RUJDQLVDWLRQ�WKH�UHSUHVHQWHG���

Ɣ .DWH�6NLQQHU�0&$�
Ɣ $OLVRQ�0&$�
Ɣ .LUVWHQ�3RLQWHU�0&$�
Ɣ 'HEV�&XPPLQJV�51/,�
Ɣ /HH�+HDUG�5/66�
Ɣ 0DWW�+DUULVRQ�51/,�
Ɣ *HRUJH�5DZOLQVRQ�1:6)�
Ɣ *DUHWK�0RUULVRQ�51/,�
Ɣ 'DYH�$QVHOO�6RXWK�:DOHV�)56�
Ɣ 5XVVHOO�5REVRQ�(QYLURQPHQW�$JHQF\�
Ɣ 5DFKDHO�%URJDQ�5263$�
Ɣ 0LFKDHO�:ULJKW�*UHHQVWUHHW�
Ɣ 1LFRODV�*UHHQKLOO�&R�RE�:HE�
Ɣ 5LFKDUG�(GZDUGV�5($&�&RQVXOWDQF\�/WG�

�

:RUNVKRS�DLPV�DQG�IRUPDW�
�

7KH�DLPV�RI�WKH�LQFHSWLRQ�ZHUH��

Ɣ WR�LGHQWLI\�XVHUV�DQG�XQGHUVWDQG�WKHLU�QHHGV��
Ɣ XQGHUVWDQG�WKH�H[LVWLQJ�V\VWHP�DQG�SURFHVV�
Ɣ LGHQWLI\�WKH�SUREOHP�ZH¶UH�DLPLQJ�WR�DGGUHVV�

Ɣ GHYHORS�D�YLVLRQ�DQG�JRDOV�IRU�WKH�GLVFRYHU\���
�

:H�DFKLHYHG�WKRVH�DLPV�E\�XQGHUWDNLQJ�WKH�IROORZLQJ�DFWLYLWLHV��

�� ([SORULQJ�WKH�GLVFRYHU\�FRQWH[W�
ż DV�D�JURXS�ZH�FUHDWHG�D�:$,'�WLPHOLQH��FRQVLGHULQJ�SDVW��FXUUHQW�DQG�IXWXUH�

HYHQWV��(YHQWV�ZHUH��WKH�NH\�PRPHQWV�IRU�WKH�)RUXP�DQG�LQ�SDUWLFXODU�IRFXVLQJ�
RQ�:$,'��

�b



�� :$,'�VWDNHKROGHUV�DQG�XVHUV�DQG�WKHLU�QHHGV�
ż HDFK�SDUWLFLSDQW�FUHDWHG�D�XVHU�SURILOH��7KH�SURILOH�H[SODLQHG�WKHLU�UROH��

FRQWULEXWLRQ�WR�WKH�)RUXP��XVH�RI�:$,'�LQIRUPDWLRQ��WKH�FKDOOHQJHV�WKH\�
H[SHULHQFH�DQG�RSSRUWXQLWLHV�WKH\�LGHQWLILHG���

�� ,QFLGHQW�PDSSLQJ�
ż LQ�WZR�JURXSV�ZH�LGHQWLILHG�D�VFHQDULR�WR�PDS����RQH�LQODQG�LQFLGHQW�DQG�RQH�

FRDVWDO�LQFLGHQW��7KH�SXUSRVH�ZDV�WR�XQGHUVWDQG�ZKDW�KDSSHQHG��ZKR�ZDV�
LQYROYHG�DQG�ZKDW�LQIRUPDWLRQ�ZDV�FROOHFWHG�WKURXJKRXW�WKH�SURFHVV���

�� 9DOLGDWLQJ�WKH�SUREOHP�IRU�WKH�GLVFRYHU\�WR�H[SORUH��
ż D�GLVFXVVLRQ�DERXW�WKH�SUREOHP�WKH�GLVFRYHU\�ZRXOG�H[SORUH�DQG�VHHN�WR�

DGGUHVV���
�� 'LVFRYHU\�URDGPDSSLQJ��

ż D�URDGPDS�LV�D�VWUDWHJLF�SODQ�LQWHQGHG�WR�DFKLHYH�D�SDUWLFXODU�JRDO���$�URDGPDS�
KHOSV�WR�GHILQH�WKH�VFRSH�IRU�D�SLHFH�RI�ZRUN��DQG�WHOOV�\RX�ZKDW�\RX�QHHG�WR�
IRFXV�RQ�ILUVW��,W�ZLOO�KHOS�WR�JLYH�\RX�D�GHJUHH�RI�FRQVHQVXV�DERXW�ZKDW�\RX�
ZDQW�WR�GHOLYHU��$�JRRG�URDGPDS�VKRXOG�EH�D�SODQ�WKDW�\RXU�WHDP�FDQ�XQLWH�
EHKLQG���

ż WR�FUHDWH�D�URDGPDS�VWDNHKROGHUV�FRPH�WRJHWKHU�DQG�FROODERUDWH���

ż D�URDGPDSSLQJ�VHVVLRQ�LV�VWUXFWXUHG�DURXQG�D�SUHSDUHG�VHW�RI�TXHVWLRQV��
4XHVWLRQV�FDQ�GLIIHU�GHSHQGLQJ�ZKR�LV�LQYROYHG�DQG�WKH�FRQWH[W���6RPH�
H[DPSOH�TXHVWLRQV�DUH�KHUH���

ż WKH�URDGPDS�HYROYHV�DV�WKH�SURMHFW�SURJUHVVHV��DQG�LW�FDQ�EH�KHOSIXO�WR�KDYH�
DQ�RZQHU�IRU�WKH�URDGPDS���

7KH�QH[W�VHFWLRQV�VHW�RXW�WKH�RXWSXWV�IURP�HDFK�DFWLYLW\���

�

'LVFRYHU\�RXWSXWV�

�� ([SORULQJ�WKH�GLVFRYHU\�FRQWH[W��
�

7KH�WLPHOLQH�EHORZ�VKRZV�WKH�HYHQWV�SORWWHG�E\�ZRUNVKRS�SDUWLFLSDQWV��7KH�WLPHOLQH�ZDV�D�
SODFH�WR�VWDUW�WKH�GLVFXVVLRQ�RII��UDWKHU�WKDQ�D�ILQLVKHG�SURGXFW��7KH�WLPHOLQH�GRHV�QRW�
IHDWXUH�LQ�WKH�PDLQ�GLVFRYHU\�UHSRUW��EXW�ZKDW�ZH�OHDUQW�LQIRUPHG�LW���

�b

https://www.dxw.com/tag/roadmapping/
https://www.dxw.com/2019/06/good-questions-to-kick-off-a-discovery/
https://www.dxw.com/2019/06/good-questions-to-kick-off-a-discovery/


�

�
�� 8VHUV��VWDNHKROGHUV�DQG�QHHGV�

�

%\�FUHDWLQJ�SURILOHV�IRU�HDFK�SDUWLFLSDQW�ZH�VWDUWHG�WR�XQGHUVWDQG�ZKR�:$,'�VWDNHKROGHUV�
DQG�XVHUV�ZHUH��DQG�OHDUQ�DERXW�WKHLU�QHHGV���
�
+HUH�DUH�SURILOHV�ZH�FUHDWHG��

�b



�b



�b



�b



�b



��b



�
�

��b



:H�EHJDQ�WR�QRWLFH�WKH�RYHUODS�EHWZHHQ�VWDNHKROGHUV�DQG�XVHUV���ZKLFK�LV�VRPHWKLQJ�ZH�
FRQWLQXHG�WR�H[SORUH�LQ�RXU�UHVHDUFK��
�
6RPH�RI�WKH�SHRSOH�ZKR�DWWHQGHG�WKH�LQFHSWLRQ�DQG�FUHDWHG�D�SURILOH�DOVR�WRRN�SDUW�LQ�D�
TXDOLWDWLYH�UHVHDUFK�LQWHUYLHZ��'XULQJ�WKHVH�LQWHUYLHZV�ZH�YDOLGDWHG�ZKDW�ZH�FDSWXUHG�
GXULQJ�WKH�LQFHSWLRQ��UHILQLQJ�DQG�EXLOGLQJ�RQ�RXU�XQGHUVWDQGLQJ�RI�WKH�XVHUV���

�

�� ,QFLGHQW�PDSSLQJ��
�

,Q�WZR�JURXSV�ZH�PDSSHG�RXW�WZR�VFHQDULRV��ZKLFK�DUH�VKRZQ�EHORZ��
�
,QODQG�ZDWHU�UHODWHG�LQFLGHQW��
�

�

��b



�

�
�
&RDVWDO�ZDWHU�UHODWHG�LQFLGHQW��
�

�

�

�

�

�

�

��b



�

�

:H�DOVR�EHJDQ�PDSSLQJ�D�QHDU�PLVV�LQFLGHQW��

�

�

7KH�LQFLGHQWV�FUHDWHG�ZHUH�WKH�EDVLV�RI�D�FROODERUDWLYH�GHVLJQ�VHVVLRQ�KHOG�LQ�VSULQW�WZR�RI�
WKH�GLVFRYHU\��ZLWK�SURMHFW�VWDNHKROGHUV�DQG�:$,'�XVHUV��6HH�DSSHQGL[�VHYHQ�IRU�IXUWKHU�
LQIRUPDWLRQ�DERXW�WKH�VHVVLRQ���

� �

��b



�

�� 3UREOHP�YDOLGDWLRQ��
�

:H�HQWHUHG�WKH�LQFHSWLRQ�XQGHUVWDQGLQJ�WKDW�WKH�SUREOHP�IDFHG�IRFXVVHG�DURXQG�:$,'��
3ULRU�WR�WKH�LQFHSWLRQ�WKH�SUREOHP�ZDV�GHVFULEHG�WR�WKH�GLVFRYHU\�WHDP�DQG�VXPPDULVHG�DV�
IROORZV��

7KH�:DWHU�,QFLGHQW�'DWDEDVH�LV�QR�ORQJHU�ILW�IRU�LWV�LQWHQGHG�SXUSRVH��,W¶V�EHFRPLQJ�
LQFUHDVLQJO\�RXW�RI�GDWH�DQG�GLIILFXOW�WR�PDQDJH��,W�LV�RYHUO\�UHVRXUFH�LQWHQVLYH�WR�XVH��
KDV�OLPLWHG�IOH[LELOLW\�DQG�LV�FRVWO\�WR�PDLQWDLQ��

$�GLVFXVVLRQ�DERXW�WKLV�GXULQJ�LQFHSWLRQ�VRRQ�GHYHORSHG�RXU�XQGHUVWDQGLQJ��7KH�SUREOHP�
UHODWHG�WR�:$,'���EXW�H[SDQGHG�EH\RQG�WKH�GDWDEDVH�LWVHOI��WR�EH�PRUH�EURDGO\�DERXW�ZDWHU�
LQFLGHQW�LQIRUPDWLRQ���

+HUH�DUH�VRPH�NH\�SRLQWV�DERXW�WKH�GLVFRYHU\�SUREOHP�DQG�WKH�LPSDFW�RI�WKLV��GUDZQ�IURP�
WKH�GLVFXVVLRQ��

Ɣ WKH�SUREOHP�LQYROYHV�WKH�FROOHFWLRQ��XVH�DQG�PDQDJHPHQW�RI�ZDWHU�LQFLGHQW�
LQIRUPDWLRQ��ZKLFK�LV�FORVHO\�OLQNHG�WR�FXUUHQW�SURFHVVHV�DQG�WHFKQRORJLHV�LQ�SODFH��

Ɣ WKHUH�LV�QR�VWDQGDUG�DSSURDFK�WR�FDSWXULQJ�WKH�ZDWHU�LQFLGHQW�LQIRUPDWLRQ�WKDW
V�
UHTXLUHG�WR�FUHDWH�D�:$,'�UHFRUG��DQG�WKH�LQIRUPDWLRQ�LV�GLVSDUDWH�DQG�KDUG�WR�
FROODWH��7KLV�PHDQV�WKH�OHYHO�RI�WUXVW�LQ�WKH�GDWD�LV�D�SUREOHP�

Ɣ FXUUHQW�WHFKQRORJ\�XVHG�WR�FDSWXUH�DQG�PDQDJH�WKLV�LQIRUPDWLRQ�SRVHV�FKDOOHQJHV�
IRU�LWV�XVHUV��WKH\�FDQ¶W�DOZD\V�DFFHVV�HYHU\WKLQJ�WKH\�QHHG��LW�GRHVQ¶W�HQDEOH�
FROODERUDWLRQ��PHDQLQJ�XVHUV�DUH�ZRUNLQJ�LQ�VLORV�

Ɣ WKHUH�LV�OLPLWHG�FRQWLQXLW\�LQ�VRPH�FXUUHQW�:$,'�SURFHVVHV��DQG�WKHUHIRUH�ULVN��
Ɣ WKH�SUREOHP�LPSDFWV�RQ�WKH�1:6)¶V�DELOLW\�WR�IXOILO�WKHLU�SXUSRVH��PHHW�WKHLU�LQWHQGHG�

RXWFRPHV�DQG�HQDEOH�HIIHFWLYH�DFWLRQ��
�

�� 'LVFRYHU\�URDGPDS�
�

:H�VWDUWHG�WR�FUHDWH�D�URDGPDS�IRU�WKH�:$,'�GLVFRYHU\�GXULQJ�WKH�ZRUNVKRS��E\�KDYLQJ�D�
IDFLOLWDWHG�GLVFXVVLRQ�ZLWK�VWDNHKROGHUV���

7KH�:$,'�URDGPDS�IRFXVVHG�RQ��

�� 9LVLRQ�RI�WKH�ZRUN�
�� 0RWLYDWLRQV�IRU�GLVFRYHU\�
�� 8VHUV�DQG�VWDNHKROGHUV�WR�EH�LQYROYHG�LQ�WKH�GLVFRYHU\�SURFHVV�
�� *RDOV�RI�WKH�ZRUN��
�� 'HSHQGHQFLHV�DQG�ULVNV�WR�FRQVLGHU�

��b



�

:H�DVNHG�WKHVH�TXHVWLRQV�LQ�UHODWLRQ�WR�HDFK�SDUW�RI�WKH�URDGPDS��

�� 9LVLRQ�RI�WKH�ZRUN�
ż ZKDW�LV�WKH�VKDUHG�YLVLRQ�IRU�WKLV�SLHFH�RI�ZRUN"�7KH�YLVLRQ�VKRXOG�UHVSRQG�WR�

WKH�SUREOHP�ZH¶YH�YDOLGDWHG��DQG�H[SODLQ�ZKDW�\RX�ZDQW�WR�DFKLHYH�LQ�WKH�
IXWXUH��7KHUH�VKRXOG�EH�D�VLQJOH�YLVLRQ�WKDW�WDNHV�LQWR�DFFRXQW�WKH�QHHGV�RI�DOO�
WKH�SULPDU\�VWDNHKROGHUV�LQYROYHG���

�� 0RWLYDWLRQV�IRU�GLVFRYHU\�
ż ZK\�DUH�ZH�GRLQJ�WKLV�SLHFH�RI�ZRUN"�:KDW�LV�WKH�PRWLYDWLRQ�EHKLQG�LW�DQG�ZK\�

LV�LW�KDSSHQLQJ�QRZ"��
�� 8VHUV�DQG�VWDNHKROGHUV�WR�EH�LQYROYHG�LQ�WKH�GLVFRYHU\�SURFHVV�

ż LGHQWLI\�H[LVWLQJ�XVHUV�DQG�IXWXUH�XVHUV��:KHQ�WKLQNLQJ�DERXW�VWDNHKROGHUV��ZH�
ZDQW�WR�XQGHUVWDQG�KRZ�GLIIHUHQW�VWDNHKROGHUV�PD\�EH�LQYROYHG�LQ�GLIIHUHQW�
ZD\V��7KHUH�PD\�EH�DQ�RYHUODS�EHWZHHQ�WKH�XVHUV�DQG�VWDNHKROGHUV�ZH�
LGHQWLI\���

�� *RDOV�RI�WKH�ZRUN��
ż WKH�JRDOV�DUH�WKLQJV�\RX�ZDQW�WR�DFKLHYH��DQG�DFKLHYLQJ�WKHP�ZLOO�DOORZ�\RX�WR�

PHHW�WKH�LGHQWLILHG�YLVLRQ��7KH�GLVFRYHU\�DQG�UHVHDUFK�ZLOO�EH�VKDSHG�DURXQG�
WKH�JRDOV�LGHQWLILHG��

�� 'HSHQGHQFLHV�DQG�ULVNV�WR�FRQVLGHU�
ż DUH�WKHUH�DQ\�UHODWHG�SURMHFWV�XQGHUZD\�RU�RQ�WKH�KRUL]RQ�WKDW�ZH�VKRXOG�

FRQVLGHU"�$UH�WKHUH�DQ\�NQRZQ�ULVNV�RU�FKDOOHQJHV�WR�EH�PDQDJHG"��

��

9LVLRQ��
7KH�GLVFXVVLRQ�UHODWHG�WR�WKH�YLVLRQ�RI�WKH�ZRUN�ZDV�UHILQHG�DIWHUZDUGV�DQG�VKDSHG�LQWR�WKH�
IROORZLQJ�WKH�RYHUDUFKLQJ�YLVLRQ��

$�MRLQHG�XS�DQG�FROODERUDWLYH�DSSURDFK�WR�UHFRUGLQJ�ZDWHU�UHODWHG�LQFLGHQWV��WKDW�
UHVXOWV�LQ�D�VLQJOH��RSHQ�UHFRUG�DQG�³RQH�YHUVLRQ�RI�WKH�WUXWK´�DQG�FRQWULEXWHV�WR�WKH�
)RUXP
V�UROH�LQ�SUHYHQWLQJ�ZDWHU�UHODWHG�LQFLGHQWV���
�

�

*RDOV�
7KH�GLVFXVVLRQ�UHODWHG�WR�WKH�JRDOV�ZDV�UHILQHG�DIWHUZDUGV�DQG�VKDSHG�LQWR�WKH�IROORZLQJ�VHW�
RI�JRDOV��

)RU�WKH�XVHUV�:$,'�
Ɣ 5HPRYH�EDUULHUV��HPSRZHU�RUJDQLVDWLRQV�DQG�VWUHQJWKHQ�DFWLRQV�
Ɣ *UHDWHU�WUXVW�DQG�FRQILGHQFH�
Ɣ &ROODERUDWLRQ�DQG�NQRZOHGJH�VKDULQJ�

��b



Ɣ $XWRQRP\�
�
:D\V�RI�ZRUNLQJ�DQG�)RUXP�FXOWXUH�

Ɣ )OH[LEOH�DQG�H[WHQVLEOH�
Ɣ (OLPLQDWH�ZDVWH��LQFUHDVH�DXWRPDWLRQ�
Ɣ %HKDYLRXU�FKDQJH�
Ɣ &ROOHFWLRQ��LQWHOOLJHQFH��VKDULQJ�
Ɣ 3URDFWLYH�SUHYHQWLRQ�
Ɣ 6LPSOH�DQG�DFFHVVLEOH�

�
1HZ�DSSURDFKHV�WR�GDWD��

Ɣ $FFXUDWH�GDWD�
Ɣ 5HDO�WLPH�GDWD�
Ɣ *UHDWHU�PHDVXUHPHQW�
Ɣ 6WUHQJWKHQHG�DELOLW\�WR�IRUHFDVW�
Ɣ 2SHQQHVV�
Ɣ 1HZ�GDWDVHWV�

�
&RQVLGHU�ULVN��

Ɣ 5LVN�PDQDJHPHQW�

�

:D\V�RI�ZRUNLQJ�
7KH�LQFHSWLRQ�FRQFOXGHG�ZLWK�D�VKRUW�GLVFXVVLRQ�DERXW�ZD\V�RI�ZRUNLQJ�GXULQJ�WKH�
GLVFRYHU\��:H�GLVFXVVHG�SURMHFW�UROHV�DQG�UHVSRQVLELOLWLHV��WKH�DSSURDFK�WR�XQGHUWDNLQJ�
UHVHDUFK��KRZ�ZH�ZRUN�LQ�WKH�RSHQ�DQG�VKDUH�ILQGLQJV��DQG�ZKDW�WKH�GLVFRYHU\�RXWSXWV�PD\�
ORRN�OLNH��

� �

��b



:$,'�$���VWDNHKROGHU�DQG�XVHU�
DQDO\VLV�
�

&RQWHQWV�
$ERXW�DSSHQGL[�WZR ��

6WDNHKROGHU�DQG�XVHU�JURXSV ��

)XOO�OLVW�RI�VWDNHKROGHUV ��

�
�

$ERXW�DSSHQGL[�WZR�
7KLV�DSSHQGL[�VHWV�RXW�RXU�XQGHUVWDQGLQJ�RI�WKH�ZLGHU�JURXS�RI�VWDNHKROGHUV�DQG�WKH�XVHU�
JURXSV�ZH�LGHQWLILHG�DQG�LQWHUYLHZHG��,W�LV�UHOHYDQW�WR�VHFWLRQ����UHVHDUFK�ILQGLQJV�DQG�
FRQFOXVLRQV��RI�WKH�PDLQ�GLVFRYHU\�UHSRUW���

�

6WDNHKROGHU�DQG�XVHU�JURXSV�
:H�LGHQWLILHG�RYHU����VWDNHKROGHUV�LQWHUHVWHG�SDUWLHV��PRVW�RI�ZKRP�ZHUH�XVHUV�RI�:$,'�GDWD�
DQG�RU�FRQWULEXWRUV��HLWKHU�GLUHFWO\�RU�LQGLUHFWO\���7KHVH�ZHUH�GUDZQ�IURP�WKH�,QFHSWLRQ�ZRUNVKRS��
LQWHUYLHZV�DQG�LQSXW�IURP�5263$��
:H�HQJDJHG�ZLWK�DV�PDQ\�DV�SRVVLEOH�HLWKHU�E\�LQWHUYLHZ�RU�RQOLQH�VXUYH\���

7KHUH�DUH�IHZ�GLUHFW�XVHUV�RI�WKH�GDWDEDVH��:H�FDWHJRULVHG�XVHUV�LQWR���JURXSV�DFFRUGLQJ�WR�WKHLU�
DFFHVV�DQG�XVH��RI�:$,'�

�� 'LUHFW�XVHUV���DGPLQLVWUDWRUV�RI�:$,'�GDWDEDVH�
�� &RQWULEXWRUV�DQG�XVHUV�RI�:$,'�GDWD�
�� 8VHUV�RI�:$,'�GDWD�
�� 3RWHQWLDO�IXWXUH�XVHUV�FRQWULEXWRUV�

�

�

�

�

��b



�

:H�VSRNH�WR�SDUWLFLSDQWV�IURP�WKH�IROORZLQJ�XVHU�JURXSV�DQG�RUJDQLVDWLRQ�W\SHV��

8VHU�*URXS� 7RWDO� 1XPEHU�RI�
SDUWLFLSDQWV�

7\SH�RI�RUJDQLVDWLRQ�

��'LUHFW�
XVHUV�DGPLQLVWUDWRUV�RI�
:$,'�GDWDEDVH�

�� �� &KDULW\��SUHYHQWLRQ��

�� &KDULW\��UHVSRQVH��

�� :$,'�VXSSOLHU�

��&RQWULEXWRUV�DQG�
XVHUV�RI�:$,'�GDWD��

�� �� *RYHUQPHQW��FHQWUDO��

�� &KDULW\��UHVSRQVH��

�� &KDULW\��SUHYHQWLRQ��

��8VHUV�RI�:$,'�GDWD�
�

�� �� *RYHUQPHQW��ORFDO��

�� 6XEMHFW�PDWWHU�H[SHUW�

�� &KDULW\��SUHYHQWLRQ��

�� &KDULW\��UHVSRQVH�UHVFXH��

�� 9ROXQWDU\�QHWZRUN�

��3RWHQWLDO�IXWXUH�
XVHUV�FRQWULEXWRUV�

�� �� /HLVXUH�1DWLRQDO�*RYHUQLQJ�%RG\�

�� &KDULW\��UHVSRQVH��

�� (PHUJHQF\���EOXH�OLJKW�VHUYLFHV�

�� *RYHUQPHQW��FHQWUDO��

�� 7UDGH�RUJDQLVDWLRQ�

�� *RYHUQPHQW��ORFDO��

�

�

��b



�
�
)XOO�OLVW�RI�VWDNHKROGHUV�
�

$FWLYLW\�SURYLGHU� %6$&�

6ZLP�(QJODQG�

&KDULW\���
UHVSRQVH�

51/,�

6W�-RKQ�$PEXODQFH�

5/66�8.�

6XUI�OLIH�VDYLQJ�*%�

&KDULW\���
SUHYHQWLRQ�

5263$�

0HQWDO�KHDOWK�FKDULWLHV�H�J��6DPDULWDQV��0LQG�

&RURQHUV� &RURQHUV���(QJODQG�DQG�:DOHV��1,�

(PHUJHQF\�EOXHOL
JKW�VHUYLFH�

)LUH�5HVFXH�6HUYLFHV�

3ROLFH�
13&&��1DWLRQDO�3ROLFH�&KLHI�&RXQFLO��

*RYHUQPHQW�
�FHQWUDO�DQG�ORFDO�

216�

0HW�2IILFH�

0$,%�

0&$�

(QYLURQPHQW�$JHQF\�

6KLSSLQJ�PLQLVWHU�

'HIUD�

'I7�

1DWXUDO�(QJODQG�

/RFDO�$XWKRULWLHV�

/*$�

+6(�

*RYHUQPHQW�
GHYROYHG���
FHQWUDO�DQG�ORFDO�

'HSDUWPHQW�IRU�-XVWLFH�1RUWKHUQ�,UHODQG�

,UHODQG�,:6�DQG�&RDVWJXDUG�

/*$�&26/$�

+HDOWK� 1+6�

��b



3XEOLF�+HDOWK�$XWKRULWLHV���(QJODQG��:DOHV��6FRWODQG�

/DQG�RZQHUV� /DQG�RZQHUV�ZLWK�ZDWHUIURQW�UHVSRQVLELOLWLHV�H�J��1DWLRQDO�7UXVW�

1DWLRQDO�3DUNV�$XWKRULW\�

0HGLD� 0HGLD�

1DWLRQDO�
JRYHUQLQJ�ERGLHV�
��VSRUWV�

%ULWLVK�5RZLQJ�

5<$�

3XEOLF� )DPLOLHV�

:LWQHVVHV�

0HPEHUV�RI�WKH�SXEOLF�

5HFUHDWLRQ� $GYHQWXURXV�([SHULHQFH�

6HDUFK�DQG�
5HVFXH�

,QGHSHQGHQW�OLIHERDWV�DQG�ZDWHU�UHVFXH�RUJDQLVDWLRQV�

9ROXQWDU\�6$5�RUJDQLVDWLRQV�

6ZLP� %ULWLVK�6ZLPPLQJ�3RRO�)HGHUDWLRQ�

:$,'�
FRQWULEXWRUV���
'EDVH�DGPLQ�
DFFHVV�

51/,�

0&$�

&DQDO�DQG�5LYHU�7UXVW�

:DWHU�
ERGLHV�RUJV�

:DWHU�FRPSDQLHV�

%URDGV�$XWKRULW\�

&DQDO�DQG�5LYHU�7UXVW�

67,8��6FRWODQG��

$,1$�

7:6)���3RUW�RI�/RQGRQ�

+DUERXU�PDVWHU�SRUW�DXWKRULWLHV�

2WKHUV���
DFDGHPLFV�

3RUWVPRXWK�8QLYHUVLW\�

,QGHSHQGHQW�
&RQVXOWDQWV��

*UHHQVWUHHW�

5(�

&XVWRPLVHG�PDSSLQJ�

2WKHUV���0LVF� :$,'�VXSSOLHUV���&RRSZHE�

%HDFK�RZQHUV�DQG�RSHUDWRUV�

0LQHUDO�3URGXFWV�$VVRFLDWLRQ�
��b



:$,'�$���ILQGLQJV�IURP�UHVHDUFK�
LQWHUYLHZV�
�

&RQWHQWV�
$ERXW�DSSHQGL[�WKUHH ��

:KDW�ZH�GLG ��

0HWKRGRORJ\ ��

0RWLYDWLRQ�DQG�JRDOV ��

:$,'�XVH�QRZ ��

7KHPHV ��

7HFKQRORJ\ ��

/RFDWLRQ ��

1RQ�)DWDO�GDWD ��

,QYHVWLJDWLRQ ��

&ROODERUDWLRQ ��

&RURQHUV ��

6HOI�KDUP ��

6WDQGDUGLVDWLRQ ��

0RQH\ ��

&DXVDO�DQG�&RQWH[WXDO�GDWD ��

7HUPLQRORJ\�7D[RQRP\ ��

'DWD�5HOLDELOLW\ ���

7LPHOLQHVV ���

&KDOOHQJHV ���

)LQGLQJV�VXPPDU\ ���

�

��b

https://docs.google.com/document/d/1TVVI3tuqbe1geUv5g51CCyheHWWCbusYFYgnmd9tzPg/edit%23heading=h.mi5tjxqsgo3e
https://docs.google.com/document/d/1TVVI3tuqbe1geUv5g51CCyheHWWCbusYFYgnmd9tzPg/edit%23heading=h.mi5tjxqsgo3e


�

$ERXW�DSSHQGL[�WKUHH�
7KLV�DSSHQGL[�VHWV�RXW�WKH�PHWKRGRORJ\�EHKLQG�WKH�XVHU�UHVHDUFK�LQWHUYLHZV�DQG�WKH�
GHWDLOHG�ILQGLQJV�LQFOXGLQJ�WKH�PDLQ�WKHPHV�DQG�WKH�NH\�ILQGLQJV�DQG�UHFRPPHQGDWLRQV�
UHODWHG�WR�WKHP��,W�LV�UHOHYDQW�WR�VHFWLRQ�����UHVHDUFK�ILQGLQJV�DQG�FRQFOXVLRQV��RI�WKH�PDLQ�
GLVFRYHU\�UHSRUW���

�

:KDW�ZH�GLG�
,Q�GHSWK�LQWHUYLHZV�ZHUH�FRQGXFWHG�ZLWK����SDUWLFLSDQWV�IURP�D�UDQJH�RI�RUJDQLVDWLRQV��VHH�
IXOO�EUHDNGRZQ��LQ�DSSHQGL[������

�

0HWKRGRORJ\��
2XU�LQWHUYLHZV�ZHUH�VHPL�VWUXFWXUHG��ZKLFK�PHDQV�ZH�DVN�D�OLVW�RI�FRUH�TXHVWLRQV�EXW�WKHQ�
DGMXVW�DQG�DVN�IXUWKHU�TXHVWLRQV�EDVHG�RQ�WKH�UHVSRQVHV�RI�WKH�SDUWLFLSDQW��7KLV�DOORZV�IRU�D�
FHUWDLQ�DPRXQW�RI�H[SORUDWRU\�HQTXLU\�ZKLOVW�HQVXULQJ�WKH�JRDOV�RI�WKH�UHVHDUFK�DUH�PHW��

:H�DVNHG�WKHP�DERXW�WKH�YLVLRQ�DQG�SXUSRVH�RI�WKHLU�RUJDQLVDWLRQV�DQG��

:DWHU�UHODWHG�LQFLGHQW�GDWD�FDSWXUH��IRU�WKHLU�RZQ�RUJDQLVDWLRQ��

Ɣ :KDW�LQIRUPDWLRQ�LV�EHLQJ�FDSWXUHG"�
Ɣ +RZ�LV�LW�FDSWXUHG"�
Ɣ :KDW�GR�WKH\�QHHG�LW�IRU"�

&XUUHQW�:$,'�XVH�

3RWHQWLDO�:$,'�XVH�

�

5HVHDUFK�TXHVWLRQV�
:H�ZHUH�JXLGHG�E\�RXU�RYHUDUFKLQJ�UHVHDUFK�TXHVWLRQV�

�� :KDW�DUH�WKH�JRDOV�RI�SDUWLHV�ZLWK�DQ�LQWHUHVW�LQ�ZDWHU�VDIHW\�DQG�ZKDW�GR�WKH\�QHHG�
WR�DFKLHYH�WKHP"�

�� &DQ�GDWD�DERXW�ZDWHU�UHODWHG��LQFLGHQWV�EH�JDWKHUHG�PRUH�HIILFLHQWO\��DFFXUDWHO\�DQG�
LQ�D�PRUH�WLPHO\�PDQQHU"�

�� ,V�WKHUH�D�QHHG�IRU�PRUH�GDWD�DURXQG�ZDWHU�UHODWHG�LQFLGHQWV�HJ��QRQ�IDWDO��FDXVDO"�

7KH�LQWHUYLHZV�ZHUH�UHFRUGHG��WUDQVFULEHG�DQG�DQDO\VHG���.H\�LQVLJKWV�ZHUH�H[WUDFWHG�DQG�
WKHVH�ZHUH�JURXSHG�LQWR�VLPLODU�WRSLFV�XQWLO�WKHPHV�HPHUJHG���

��b



�
0RWLYDWLRQ�DQG�JRDOV�
:H�ZDQWHG�WR�XQGHUVWDQG�ZKDW�WKH�PRWLYDWLRQ�ZDV�IRU�EHLQJ�LQYROYHG�LQ�ZDWHU�VDIHW\��ZKDW�
SHRSOH�DUH�WU\LQJ�WR�DFKLHYH�DQG�ZK\���

:H�DVNHG�WKHP�DERXW�WKH�JRDOV�DQG�YLVLRQ�RI�WKHLU�RUJDQLVDWLRQV�DQG�WKHVH�YDULHG�ZLGHO\�
IURP��

Ɣ 3URPRWLQJ�D�SDUWLFXODU�VSRUW�OHLVXUH�DFWLYLW\�
Ɣ /HDGLQJ�RQ�EHVW�VDIHW\�SUDFWLFH�
Ɣ &RPPHUFLDO�LQWHUHVWV��VHOOLQJ�VZLPPLQJ�SRROV�OHLVXUH�PHPEHUVKLSV��
Ɣ 6KDULQJ�NQRZOHGJH�1DWLRQDOO\�,QWHUQDWLRQDOO\�
Ɣ ³'HVLJQLQJ�RXW�GURZQLQJ´�

%XW�WKH�WRS�OHYHO�JRDO�WKDW�XQLWHV�WKHP�DOO�FDQ�EH�GHVFULEHG�DV���WR�NHHS�SHRSOH�VDIH��LQ�DQG�
DURXQG�ZDWHU��

�
:$,'�XVH�QRZ�
7KHUH�ZHUH�D�ORW�RI�SRVLWLYH�FRPPHQWV�DERXW�:$,'�DQG�KRZ�LW�LV�XVHG�QRZ��,W¶V�DOVR�
DFFHSWHG�WKDW�WKHUH�LV�URRP�IRU�LPSURYHPHQW�DQG�WKDW�LW�FRXOG�PHHW�WKHLU�QHHGV�EHWWHU���

³������PDOHV�PRVW�DW�ULVN�RI�GURZQLQJ���WKLV�LQVLJKW�ZDV�SXOOHG�IURP�:$,'�GDWD��7KLV�
OHG�XV�WR�H�J��GHYHORS�NH\��PHVVDJHV�IRU�WKLV�JURXS´�

�$V�IDU�DV�,
P�FRQFHUQHG�:$,'�WKH�EHVW�LQIRUPDWLRQ�WR�LQIRUP�RXU�SUHYHQWDWLYH�ZRUN´�

³:H�KDYH�LGHQWLILHG�VRPH�RI�RXU�PDLQ�FDPSDLJQV�YLD�:$,'�GDWD��:H�XVH�WKH�GDWD�WR�
UHSRUW�WR�PHGLD´�

7KHUH�DUH�VKRUWFRPLQJV��

³,I�WKH�SHUVRQ�GRHVQ
W�GLH�LPPHGLDWHO\�WKH\�DUHQ
W�MRLQHG�XS�´�

³,�GRQ
W�KDYH�DFFHVV�WR�WKH�LQIR�5263$�KDV��VR�,�FDQ
W�VHH�LI�WKHUH
V�D�PDWFKLQJ�
LQFLGHQW�DOUHDG\�´�

³:$,'�GDWD�LVQ
W�UHOHYDQW���ZH�GRQ
W�GHDO�ZLWK�GURZQLQJV�´�

�

�

�
7KHPHV�
$�QXPEHU�RI�WKHPHV�HPHUJHG�DQG�ZH�H[SORUHG�WKRVH�WKDW�ZHUH�WKH�PRVW�FKDOOHQJLQJ��DQG�

��b



VR�UHSUHVHQW�RSSRUWXQLWLHV�IRU�LPSURYHPHQW���

Ɣ 7HFKQRORJ\�
Ɣ /RFDWLRQ�
Ɣ 1RQ�IDWDO�GDWD�
Ɣ ,QYHVWLJDWLRQ�
Ɣ &ROODERUDWLRQ���VKDULQJ�GDWD�
Ɣ &RURQHUV�
Ɣ 6XLFLGH�
Ɣ 6WDQGDUGLVHG�IRUPDW�
Ɣ 0RQH\�
Ɣ &DXVDO���&RQWH[WXDO�GDWD�
Ɣ 7HUPLQRORJ\�7D[RQRP\�
Ɣ 'DWD�UHOLDELOLW\�
Ɣ 7LPHOLQHVV�
Ɣ &KDOOHQJHV�

�
7KHVH�DUH�UHSRUWHG�RQ�EHORZ�DQG�ZKHUH�D�NH\�ILQGLQJ��HYLGHQFH�RU�UHFRPPHQGDWLRQ�LV�
GLUHFWO\�OLQNHG�WR�WKDW�WKHPH�LW�LV�LQFOXGHG��
�
�
7HFKQRORJ\�

Ɣ 7KHUH¶V�D�ORW�RI�PDQXDO�LQSXW�
Ɣ 'DWD�LV�QRW�WUDQVIHUUHG�GLUHFWO\�IURP�DQ\�FRQWULEXWRUV�
Ɣ %XON�XSORDGV�RI�GDWD�DUH�DGGHG�DQQXDOO\��WKH\¶UH�QRW�DXWRPDWHG�
Ɣ &RQVROLGDWLRQ�RI�GXSOLFDWH�LQFLGHQW�UHFRUGV�LV�D�PDQXDO�WDVN�
Ɣ 7KHUH�LV�QR�HPEHGGHG�&50��GDWD�LV�VHQW�WR�1:6)�E\�HPDLO�
Ɣ 7KH�FDXVH�FDQQRW�EH�XSGDWHG�LQ�D�UHFRUG�WR�VKRZ�&RURQHU¶V�YHUGLFW�
Ɣ ,W¶V�QRW�HDV\�IRU�VWDNHKROGHU�DGPLQV�WR�OHDUQ�KRZ�WR�LQSXW�GDWD�

(YLGHQFH��
�
³,W�QHHGV�WR�EH�DXWRPDWHG�PRUH���LW¶V�WLPH�FRQVXPLQJ�DQG�FOXQN\�´�

�
.H\�ILQGLQJV���

Ɣ 7KH�FXUUHQW�V\VWHP�KDV�IHZ�DXWRPDWHG�SURFHVVHV��UHTXLULQJ�PDQXDO�GDWD�FOHDQVLQJ��
XSORDGLQJ�DQG�YHULILFDWLRQ��

Ɣ 0DQ\�RUJDQLVDWLRQV�LQYROYHG�LQ�ZDWHU�VDIHW\�GR�QRW�KDYH�WKH�UHVRXUFHV�WR�GHGLFDWH�WR�
FRQWULEXWLQJ�GDWD�WR�:$,'��

�

/RFDWLRQ�
Ɣ $FFXUDWH�ORFDWLRQ�LQIRUPDWLRQ�LV�LPSRUWDQW�EXW�GLIILFXOW�WR�JHW��

��b



Ɣ /RFDWLRQV�DUH�QHHGHG�IRU�HQWU\�LQWR�WKH�ZDWHU�$1'�ZKHUH�FDVXDOW\�LV�IRXQG�
Ɣ ,W¶V�QRW�MXVW�WKH�ORFDWLRQ�RI�WKH�LQFLGHQW�WKDW¶V�LPSRUWDQW��LI�WKH�FDVXDOW\�WUDYHOOHG�IURP�

VRPHZKHUH�WR�WKDW�ORFDWLRQ���HIIRUWV�WR�SUHYHQW�VKRXOG�EH�IRFXVHG�RQ�ZKHUH�WKH\�
FDPH�IURP��HJ��1RUWK�:DOHV���/LYHUSRRO��

Ɣ /DW�/RQJV�DUH�QRW�DOZD\V�FRUUHFW�
Ɣ *,6�WRROV�KHOS�WR�LGHQWLI\�HUURUV�DQG�KRWVSRWV�

�
(YLGHQFH��
�
³:KHQ�WKH\�NQRZ�ZKHUH�D�IDWDOLW\�KDV�WDNHQ�SODFH��WKH\�FDQ�WKHQ�WUDFN�ORFDWLRQV�DQG�LGHQWLI\�
KRW�VSRWV´�
�
.H\�ILQGLQJ��

&HUWDLQ�ODQGPDUNV�DWWUDFW�YXOQHUDEOH�SHRSOH��HJ��WKH�*ROGHQ�*DWH�EULGJH���)RU�HYHU\�IDWDOLW\��
DURXQG���SHRSOH�DUH�GLVVXDGHG�E\�DQ�LQWHUYHQWLRQ���$QG�WKH\�UDUHO\�FKRRVH�WR�HQG�WKHLU�OLIH�
DW�D�GLIIHUHQW�ORFDWLRQ��

'UDIW�UHFRPPHQGDWLRQV��UHIOHFWHG�LQ�ILQDO�VHW�RI�GLVFRYHU\�UHFRPPHQGDWLRQV����

Ɣ &RQWLQXH�XVLQJ�/DW�/RQJ��EXW�H[SORUH�VXSSRUWLQJ�DOWHUQDWLYH�V\VWHPV�VXFK�DV�
:KDW�:RUGV��

Ɣ &RQVLGHU�DXWRPDWLRQ�RI�/DW�/RQJ�YHULILFDWLRQ��WR�8.���
Ɣ ,QWURGXFH�WKH�QHZ�JUDQXODU�ORFDWLRQ�W\SHV�LQ�WD[RQRP\����

�

1RQ�)DWDO�GDWD�
Ɣ 3RWHQWLDO�XVHUV�RI�:$,'�LQFOXGH�RUJDQLVDWLRQV�WKDW�FROOHFW�QRQ�IDWDO�GDWD�IRU�WKHLU�RZQ�

SXUSRVHV�
Ɣ 7KH\�GRQ¶W�DGG�LW�WR�:$,'�DV�WKHUH�LV�QR�SODFH�IRU�LW�
Ɣ 7KLV�GDWD�LV�YDOXDEOH�IRU�ULVN�DVVHVVPHQW��VRPHWLPHV�WR�SURYH�KRZ�VDIH�DQ�DFWLYLW\�

LV���
Ɣ ,I�GDWD�IURP�QHDU�PLVVHV�FDQ�EH�FRPSDUHG�DJDLQVW�GDWD�ZLWK�IDWDOLWLHV�D�ORW�FDQ�EH�

OHDUQHG�DERXW�SUHYHQWLRQ��
Ɣ 2QH�H[DPSOH�ZH�ZHUH�JLYHQ�ZDV�DQ�LQFLGHQW�ZKHUH�WKH�WKURZ�OLQH�VQDSSHG�RQ�D�OLIH�

ULQJ��,W�ZDVQ¶W�IDWDO�EXW�LW�VXUIDFHG�WKDW�3HUVRQDO�5HVFXH�(TXLSPHQW�GRHV�QRW�KDYH�D�
PDQXIDFWXULQJ�VWDQGDUG�DQG�WKLV�GLVFRYHU\�OHG�WR�DFWLRQV�EHLQJ�WDNHQ�WR�LQWURGXFH�
VWDQGDUGV��

�
(YLGHQFH��
�
³1HHG�WR�NQRZ�QDWLRQDO�ILJXUHV�IRU�QHDU�PLVVHV�
WKH�SRLQW�EHLQJ��ZKDW�LI�WKH\�KDG�QRW�EHHQ�
WKHUH"´�

��b



�

.H\�ILQGLQJ��

�6WDNHKROGHUV�FROOHFW�WKHLU�RZQ�GDWD��PRVWO\�QRQ�IDWDO��ZKLFK�WKH\�XVH�IRU�VKDSLQJ�
SUHYHQWLRQ�VWUDWHJLHV�DQG�ZDWHU�VDIHW\�FDPSDLJQV��7KH\�DUH�DZDUH�WKDW�WKH\�ZRXOG�EHQHILW�
IURP�D�FRPSOHWH�SLFWXUH�RI�GDWD�DFURVV�WKH�8.��

'UDIW�UHFRPPHQGDWLRQV��UHIOHFWHG�LQ�ILQDO�VHW�RI�GLVFRYHU\�UHFRPPHQGDWLRQV����

:H�IRXQG�WKDW�GURZQLQJV�DUH�JRLQJ�GRZQ��SDUWLDOO\�DV�D�UHVXOW�RI�SUHYHQWDWLYH�DFWLRQ��%XW�D�
ODFN�RI�QRQ�IDWDO�ILJXUHV�PHDQV�WKHUH�LV�QR�HYLGHQFH�WR�VKRZ�WKH�HIIHFWLYHQHVV�RI�SUHYHQWLRQ�
DQG�OLIH�VDYLQJ�DFWLYLW\�QDWLRQDOO\��$�QDWLRQDO�VRXUFH�RI�QRQ�IDWDO�ZDWHU�LQFLGHQW�GDWD�FRXOG�
VWUHQJWKHQ�SUHYHQWDWLYH�ZRUN�IXUWKHU��ZKLOVW�DOVR�UDLVLQJ�DZDUHQHVV�DQG�UHFRJQLWLRQ�RI�WKH�
LPSHUDWLYH�QDWXUH�RI�SUHYHQWLRQ�DFWLYLW\��)XUWKHU�H[SORUDWLRQ�DQG�GHILQLWLRQ�RI�D�QDWLRQDO�
QRQ�IDWDO�ZDWHU�LQFLGHQW�GDWD�VHW�LV�DGYLVHG��VFRSH�IRU�D�VHFRQG�DOSKD���

�
,QYHVWLJDWLRQ�

Ɣ 6RPH�RI�WKH�LQIR�LQ�:$,'�FRPHV�IURP�SUHVV�FOLSSLQJV��-RXUQDOLVWV�DUH�FDUU\LQJ�RXW�
VRPH�LQYHVWLJDWLRQ��

Ɣ &RURQHUV�LQYHVWLJDWH�LI�WKHUH�LV�DQ�LQTXHVW��7KH\�GRQ¶W�VKDUH�WKHLU�ILQGLQJV��
Ɣ ,QYHVWLJDWLRQ�DW�WKH�VFHQH�RI�WKH�LQFLGHQW���WKHUH�LV�QR�VWUXFWXUH�WR�WKH�QDUUDWLYH�GDWD�
Ɣ 7KHUH�LV�QR��PDQGDWH��IRU�ZDWHU�LQFLGHQW�LQYHVWLJDWLRQV��
Ɣ /HDUQLQJV�IURP�LQYHVWLJDWLRQV�VKRXOG�EH�VKDUHG�PRUH�ZLGHO\��&RXOG�LQYHVWLJDWLRQ�

UHSRUWV�EH�DGGHG�WR�:$,'�RU�FDVH�VWXGLHV�FRPPXQLFDWHG�E\�WKH�)RUXP"��

(YLGHQFH��
�
³ �7KHUH�LV�D�UHDO�JDS�RQ�DFFLGHQW�LQYHVWLJDWLRQ��XQOLNH�D�URDG�DFFLGHQW�ZKLFK�LV�LQYHVWLJDWHG�
RQ�VLWH��LPPHGLDWHO\�´�
�
.H\�ILQGLQJ���
�
([DPSOHV�RI�LQFLGHQWV�H[LVW�ZKHUH�WKH�ODFN�RI�NQRZOHGJH�DERXW�WKH�FDVXDOWLHV�KDV�OHG�WR�
HGXFDWLRQ�FDPSDLJQV�EHLQJ�WDUJHWHG�WR�WKH�ZURQJ�DXGLHQFHV��
�
�
&ROODERUDWLRQ�
Ɣ 7KHUH�LV�D�GHVLUH�IRU�PRUH�FROODERUDWLRQ�EHWZHHQ�LQFLGHQW�UHVSRQGHUV�WR�VKDUH�GDWD�
Ɣ %HWWHU�GDWD�VKDULQJ�ZRXOG�DOORZ�VHUYLFHV�WR�VHH�WKH�ZKROH�SLFWXUH�RI�WKH�LQFLGHQW�

LQFOXGLQJ�LQWHUDFWLRQ�ZLWK�RWKHU�VHUYLFHV��
Ɣ 6WDNHKROGHUV�ZRXOG�OLNH�WR�EH�DEOH�WR�DGG�WR�LQFLGHQW�UHFRUGV�FUHDWHG�E\�RWKHUV�

��b



�
(YLGHQFH��
�
³/RWV�RI�NH\�RUJV�KDYH�ORWV�RI�GDWD��EXW�LW¶V�MXVW�QRW�MRLQHG�XS�HQRXJK´�
�
.H\�ILQGLQJ���

Ɣ 7KHUH�DUH�SDUWLHV�LQYHVWLJDWLQJ�DQG�VHDUFKLQJ�IRU�WKH�VDPH�LQIRUPDWLRQ�DERXW�
LQFLGHQWV��MRXUQDOLVWV��&RURQHUV��3ROLFH��0$,%�DQG�SXEOLF�DFWLYLVWV�EXW�FROODERUDWLRQ�
DQG�GDWD�VKDULQJ�LV�WKH�H[FHSWLRQ��

'UDIW�UHFRPPHQGDWLRQV��UHIOHFWHG�LQ�ILQDO�VHW�RI�GLVFRYHU\�UHFRPPHQGDWLRQV����

Ɣ ,QWURGXFH�D�QHZ�ZRUNIORZ��IRU�IDWDO�LQLWLDOO\��WKDW�LV�RUJDQLVDWLRQ�DJQRVWLF��
Ɣ ,QWURGXFH�D�VLPSOH�DQG�DFFHVVLEOH�FROODERUDWLYH�LQFLGHQW�UHFRUG�FUHDWLRQ�DQG�XSGDWH�

DSSURDFK��7HVW�WKLV�ZLWK�D�VPDOO�JURXS�RI�XVHUV�LQLWLDOO\��VFRSH�IRU�DOSKD��� �
Ɣ :KHQ�LQWURGXFLQJ�D�QHZ�VHUYLFH��H[SODLQ�DQG�ZKHUH�UHTXLUHG��WUDLQ�XVHUV�WR�XVH�WKH�

VHUYLFH�DSSURSULDWHO\��$�VLPSOH�DQG�DFFHVVLEOH�VHUYLFH�VKRXOG�OLPLW�WKH�QHHG�WR�WUDLQ�
XVHUV��

Ɣ ,GHQWLI\�D�VHUYLFH�RZQHU�V��IRU�WKH�QHZ�:$,'�VHUYLFH���

�

&RURQHUV�
Ɣ &RURQHUV�RIILFHV�DUH�UHOXFWDQW�WR�VKDUH�LQIRUPDWLRQ�IURP�LQTXHVWV���XQOHVV�DQ�

µLQWHUHVWHG�SDUW\¶�
Ɣ &RURQHUV�GR�QRW�LQYHVWLJDWH�FLUFXPVWDQFHV�RI�GURZQLQJV�XQOHVV�WKH\�DUH�FRQVLGHUHG�

YLROHQW��VXGGHQ�RU�VXVSLFLRXV�
Ɣ &RURQHUV�RIILFHV�YDU\�LQ�WKHLU�DSSURDFK�WR�FRPPXQLFDWLQJ�
Ɣ ,W�WDNHV�D�ORQJ�WLPH�WR�JHW�WKH�YHUGLFW�RXWFRPH�
Ɣ ,W�LV�FKDOOHQJLQJ�WR�PDWFK�XS�WKH�LQFLGHQW�LI�WKHUH�LV�QR�QDPH��
Ɣ 3URFXUDWRU�ILVFDOV�LQ�6FRWODQG�SHUIRUP�WKH�VDPH�VHUYLFH�DV�FRURQHUV�EXW�WKH\�DUH�

MRLQHG�XS�QDWLRQDOO\��

(YLGHQFH��
�
�,W
V�GLIILFXOW�WR�JHW�LQIRUPDWLRQ�IURP�&RURQHUV�´�

�

'UDIW�UHFRPPHQGDWLRQV��UHIOHFWHG�LQ�ILQDO�VHW�RI�GLVFRYHU\�UHFRPPHQGDWLRQV����

Ɣ (QJDJH�ZLWK�3URFXUDWRU�)LVFDO�LQ�6FRWODQG�WR�WHVW�LGHD�RI�GDWD�VKDULQJ�DQG�IHDVLELOLW\��
Ɣ (QJDJH�ZLWK�&RURQHUV�WR�HVWDEOLVK�KRZ�ZH�PLJKW�DXWRPDWH�ILQDO�RXWFRPHV�IURP�

LQTXHVWV���
Ɣ (QJDJH�ZLWK�&RURQHUV�WR�GLVFXVV�LQIRUPDWLRQ�VKDULQJ�DQG�KRZ�WKH\�PLJKW�EHQHILW��

��b



�

6HOI�KDUP�
Ɣ 7KHUH�KDV�EHHQ�DQ�LQFUHDVH�LQ�VHOI�KDUP�IDWDOLWLHV�LQ�WKH�SDVW�\HDU�DQG�LW�LV�SRVVLEOH�

WKLV�ZLOO�LQFUHDVH�GXH�WR�WKH�VWUDLQ�RI�WKH�&RYLG����VLWXDWLRQ�DQG�WKH�UHVXOWLQJ�
HFRQRPLF�XQFHUWDLQW\���

Ɣ &KDULWLHV�KDYH�SXW�LQWR�SODFH�ZHOO�EHLQJ�VWUDWHJLHV�WR�SURWHFW�WKHLU�YROXQWHHUV�DQG�
VWDII��

Ɣ ,GHQWLI\LQJ�KRWVSRWV�DQG�DQDO\VLQJ��QRQ�DFFLGHQWDO��QHDU�PLVVHV�YV�IDWDO�LQFLGHQWV�
KDV�HQDEOHG�WKH�PRGHOOLQJ�RI�VXUYLYDO�OLNHOLKRRG�EDVHG�RQ�IDFWRUV�VXFK�DV�KHLJKW�RI�
GURS�LQWR�ZDWHU��VXUYHLOODQFH���

Ɣ 'DWD�DYDLODELOLW\�PXVW�EH�KDQGOHG��FDUHIXOO\�DV�LW�FDQ�UHVXOW�LQ�µFRS\FDW¶�LQFLGHQWV��

�

.H\�ILQGLQJV���

Ɣ $QDO\VLV�RI�µQHDU�PLVV¶�DQG�IDWDO�GDWD�KDV�VKRZQ�IDFWRUV�FRQWULEXWLQJ�WR�LQFUHDVHG�
UHVFXHV��SK\VLFDO�FKDUDFWHULVWLFV�RI�WKH�ORFDWLRQ��DPRXQW�RI�VXUYHLOODQFH�DQG�VSHHG�RI�
UHVSRQVH���

Ɣ 7KHUH�LV�QR�8.�ZLGH�GDWDVHW�WKDW�LQFOXGHV�DOO��VXFFHVVIXO�LQWHUYHQWLRQV��
Ɣ &HUWDLQ�ODQGPDUNV�DWWUDFW�YXOQHUDEOH�SHRSOH��HJ��WKH�*ROGHQ�*DWH�EULGJH���)RU�HYHU\�

IDWDOLW\��DURXQG���SHRSOH�DUH�GLVVXDGHG�E\�DQ�LQWHUYHQWLRQ���$QG�WKH\�UDUHO\�FKRRVH�WR�
HQG�WKHLU�OLIH�DW�D�GLIIHUHQW�ORFDWLRQ��

Ɣ 0RVW�SHRSOH�ZKR�KDYH�EHHQ�µLQWHUUXSWHG¶�KDYH�QRW�JRQH�RQ�WR�HQG�WKHLU�OLIH�DW�D�ODWHU�
GDWH��

Ɣ &RRUGLQDWHG�HIIRUWV�DUH�UHTXLUHG�WR�LGHQWLI\�DQG�UHGXFH�WKLV�ULVN��
Ɣ 5HSRUWLQJ�PXVW�EH�KDQGOHG�YHU\�FDUHIXOO\��

�
(YLGHQFH��
³2Q�VXLFLGH�E\�GURZQLQJ��ZH�KDG�GDWD�RQ�D�ORFDWLRQ��KRZ�PDQ\�SHRSOH�KDG�VXUYLYHG�
MXPSLQJ��KRZ�PDQ\�KDG�EHHQ�
WDONHG�GRZQ
�DQG�KRZ�PDQ\�GLHG��7KLV�QRQ�IDWDO�LQIRUPDWLRQ�
LQIRUPHG�WDFWLFV�IRU�SUHYHQWLRQ�´�

³:DWHU�UHODWHG�VXLFLGH���ELJ�VWUDLQ�RQ�51/,���EXW�JUHDWHU�UHFRJQLWLRQ�GRHV�PDNH�LW�HDVLHU���VR�
GDWD�PD\�KHOS���DQG�VXEVHTXHQWO\�IHHG�LQWR�SUHYHQWDWLYH�ZRUN�´�

�

6WDQGDUGLVDWLRQ�
Ɣ 1RQH�RI�WKH�VWDNHKROGHUV�VKDUH�GDWD�LQ�D�VWDQGDUGLVHG�IRUPDW�
Ɣ 7KHUH�LV�D�VWDQGDUG�,&'���ZKLFK�:+2�XVHV����QRERG\�LQ�WKH�8.�XVHV�LW�
Ɣ ,W�ZRXOG�KHOS�GDWD�VKDULQJ�LI�WKHUH�ZDV�DQ�DJUHHG�VWDQGDUG�IRUPDW�
Ɣ &RQVLVWHQW�WHUPLQRORJ\�DQG�GHILQLWLRQV�DUH�UHTXLUHG�WR�KDYH�D�FRQVLVWHQW�GDWD�VHW�

��b



�
(YLGHQFH��
³:KDW
V�WKH�GHILQLWLRQ�RI�UHVFXH"�LW
V�LPSRUWDQW�WR�GHILQH�ZKDW�WKDW�ORRNV�OLNH´�
�
�7KH�PDWWHU�RI�JHWWLQJ�ZDWHU�UHODWHG�DFFLGHQW�GDWD�UHSRUWHG�LQ�D�VWDQGDUG�IRUPDW�E\�DOO�
LQSXWWHUV�LV�PDVVLYH��D�KXJH�FKDOOHQJH���
�

'UDIW�UHFRPPHQGDWLRQV��UHIOHFWHG�LQ�ILQDO�VHW�RI�GLVFRYHU\�UHFRPPHQGDWLRQV����

8QGHUVWDQG�ZKDW�D�PXOWL�RUJDQLVDWLRQ�GDWD�VWUDWHJ\�PD\�ORRN�OLNH��8QGHUWDNH�DQ�LQFHSWLRQ�
DV�SDUW�RI�DQ�DOSKD���

Ɣ $�GDWD�VWUDWHJ\�PD\�FRQVLGHU��
ż 'DWDVHW�
ż 'DWD�FDSWXUH��IRUPDW�VFKHPD�WD[RQRP\��
ż 'DWD�XVH��LQFOXGLQJ�VKDULQJ�DQG�RSHQQHVV��

�

0RQH\�
Ɣ 6WDNHKROGHUV�WKDW�GR�QRW�FRQWULEXWH�IXQGLQJ�WR�:$,'�IHHO�WKH\�DUH�QRW�KHDUG�
Ɣ 1RQ�FRQWULEXWLQJ�VWDNHKROGHUV�GRQ¶W�ZDQW�WR�DVN�IRU�HYHU\WKLQJ�WKH\�QHHG�IURP�:$,'�

��WKH\¶UH�FRQVFLRXV�RI�WKHLU�QRQ�IXQGLQJ�VWDWXV�
Ɣ ,I�WKH�GDWD�LV�XVHG�WR�LPSURYH�HIILFLHQF\�RI�RSHUDWLRQDO�UHVRXUFHV�LW�ZLOO�VDYH�D�ORW�RI�

PRQH\�
Ɣ +RZ�LV�:$,'�WR�EH�SDLG�IRU"�

�

(YLGHQFH��
³7KHUH�DUH�������WKLQJV�,
G�OLNH�WR�KDYH��EXW�,�QHHG�WR�PDQDJH�P\�H[SHFWDWLRQV��DV�D�QRQ�
PRQHWDU\�FRQWULEXWRU�´�
�
�7KLV�KHOSV�ZLWK�WKH�FRQILJXUDWLRQ�RI�WKH�UHVFXH�DVVHWV��WR�PHHW�WKH�GHPDQG�DQG�DOORZ�
RUJDQLVDWLRQV�WR�DFW�PRUH�HIILFLHQWO\��7KLV�KHOSV�ZLWK�WKH�FRQILJXUDWLRQ�RI�WKH�UHVFXH�DVVHWV��
WR�PHHW�WKH�GHPDQG�DQG�DOORZ�RUJDQLVDWLRQV�WR�DFW�PRUH�HIILFLHQWO\��
�
�
&DXVDO�DQG�FRQWH[WXDO�GDWD�

Ɣ &DXVDO�GDWD�LV�FROOHFWHG�E\�VRPH�EXW�QRW�DOO�RI�WKH�VWDNHKROGHUV��
Ɣ )RU�:$,'�WKH�FDXVHV�DUH�LQ�D�GURSGRZQ�PHQX�DQG�WKLV�LV�QRW�UHDOO\�ZRUNLQJ��LQ�

FXUUHQW�WD[RQRP\��
Ɣ 6RPH�FDXVHV�DUH�PRUH�LGHQWLILDEOH��WKDQ�RWKHUV��HJ��HTXLSPHQW�IDLOXUH���
Ɣ .QRZLQJ�PRUH�DERXW�ZKDW�KDSSHQHG�LQ�WKH�OHDG�XS�WR�DQ�LQFLGHQW�ZRXOG�KHOS�

��b



HVWDEOLVK�WKH�FDXVH�EXW�WKDW�GDWD�LV�QRW�XVXDOO\�DYDLODEOH��XQOHVV�WKHUH�LV�DQ�
LQYHVWLJDWLRQ��

Ɣ 7KH�FRQWH[WXDO�GDWD�LV�YDOXDEOH�EXW�GLIILFXOW�WR�DQDO\VH�DV�LW�LV�IUHHWH[W�DQG�TXDOLW\�
YDULHV�

�
(YLGHQFH��
³&DXVDO�GDWD�LVQ¶W�ZRUNLQJ�DW�WKH�PRPHQW´�
�
�:H�FROOHFW�D�WH[W�QDUUDWLYH�IRU�HDFK�LQFLGHQW�ZKLFK�LQFOXGHV�FDXVDO�LQIRUPDWLRQ�EXW�WKHUH
V�
QR�VWUXFWXUH�WR�LW��LW
V�XS�WR�WKH�LQGLYLGXDOV�´�
�
�>1DUUDWLYHV@�$�ULFK�GDWD�VRXUFH�WKDW�ZH�GRQ
W�UHDOO\�H[SORUH�DW�WKH�PRPHQW��
�
�
7HUPLQRORJ\�7D[RQRP\�

Ɣ $�ORW�RI�ZRUN�KDV�JRQH�LQWR�GHYHORSPHQW�RI�WD[RQRP\���EXW�LW�KDV�QRW�\HW�EHHQ�
LPSOHPHQWHG��

Ɣ 7KH�QHZ�WD[RQRP\�LV�PRUH�JUDQXODU�
Ɣ 7D[RQRPLHV�FDQ�EH�SUREOHPDWLF�IRU�GDWD�WKDW�GRHV�QRW�HDVLO\�FRQIRUP�
Ɣ ,I�WKH�WD[RQRP\�PDNHV�LQFLGHQW�UHSRUWLQJ�WR�ODERULRXV��LW�ZLOO�GHFUHDVH�RU�WKH�UHFRUGV�

ZLOO�EH�LQFRPSOHWH�
Ɣ 7HUPLQRORJ\�QHHGV�WR�EH�FOHDUO\�GHILQHG�DQG�XQGHUVWRRG�E\�DOO�RSHUDWLYHV���HJ��ZKDW�

FRQVWLWXWHV�D�µUHVFXH¶���
�
(YLGHQFH��
�7KDW
V�ILQH�KDYLQJ����TXHVWLRQV�EXW�LI�WKH\
UH�QRW�FRPSOHWHG�\RX
OO�HQG�XS�ZLWK�UXEELVK�
GDWD���
�
³7KHUH�VHHPV�WR�EH�D�ER[�IRU�HYHU\WKLQJ�´�
�
³0RVW�SHRSOH�VDLG�WKH\�MXVW�ZDQWHG�D�GHILQLWLRQ�RI�ZKDW�D�FHUWDLQ�WHUP�PHDQW�H�J���PDMRU�
LQFLGHQW��
�
³0DQ\�RI�WKH�GDWD�ILHOGV�DUH�QRW�IXOO\�SRSXODWHG��WKHUH�KDV�WR�EH�D�EDODQFH�EHWZHHQ�WLPH�DQG�
HIIRUW�DQG�JHWWLQJ�WKH�GDWD�ILHOGV�´�

�
�
'UDIW�UHFRPPHQGDWLRQV��UHIOHFWHG�LQ�ILQDO�VHW�RI�GLVFRYHU\�UHFRPPHQGDWLRQV����

Ɣ 6WDUWLQJ�ZLWK�WD[RQRP\�WZR��EXLOG�D�VHUYLFH��DQG�ZRUNIORZ�IRU�XVHUV��ZKLFK�DOORZV�IRU�
D�UHJXODU�RU�FRQWLQXDO�HYROXWLRQ�RI�WKH�WD[RQRP\��

Ɣ :H¶YH�OHDUQW�WKDW�WD[RQRP\�WZR�LV�ODUJH��DQG�ZRXOG�VXJJHVW�LW�PD\�WDNH�D�ORQJ�WLPH�
WR�LPSOHPHQW��:H�UHFRPPHQG�LGHQWLI\LQJ�DQG�SULRULWLVLQJ�D�VXEVHW�RI�WKH�WD[RQRP\�

��b



WKDW�FRXOG�EH�LQFRUSRUDWHG�LQWR�D�WHVW�SKDVH�DOSKD�LQ�RUGHU�WR�OHDUQ��
Ɣ $�VKDUHG�WD[RQRP\�RU�WKH�HTXLYDOHQW�DLGV�VWDQGDUGLVDWLRQ�RI�GDWD�FDSWXUH��:H�

UHFRPPHQG�OHYHUDJLQJ�H[LVWLQJ�VWDQGDUGLVDWLRQ�DQG�FRQWLQXLQJ�WR�EXLOG�XSRQ�WKLV��
Ɣ (QVXUH�HOHPHQWV�RI�WKH�WD[RQRP\�XVHG�LQ�WKH�IXWXUH�DUH�XVHG�LQ�OLQH�ZLWK�WKH�

VXJJHVWLRQ�RI��D�PLQLPXP�LQFLGHQW�UHFRUG��

�
'DWD�5HOLDELOLW\�

Ɣ 7KHUH�DUH�FRQFHUQV�DERXW�GDWD�UHOLDELOLW\�
Ɣ ,W�LV�GLIILFXOW�WR�FRQWURO��LW�GHSHQGV�RQ�WKH�RSHUDWLYHV�DQG�KRZ�WKH\�UHSRUW�WKH�

LQIRUPDWLRQ�
Ɣ 0RVW�RUJDQLVDWLRQV�GRQ¶W�KDYH�WKH�UHVRXUFHV�WR�FDUU\�RXW�D�4$�SURFHVV��DOWKRXJK�

VRPH�GR��
Ɣ 2QFH�PRUH�FRQWULEXWRUV�DUH�DGGHG�DQG�RWKHU�VRXUFHV��HJ��VRFLDO�PHGLD�SXEOLF��WKLV�

FRXOG�SUHVHQW�SUREOHPV�DURXQG�UHOLDELOLW\�
Ɣ 7KHUH�LV�VWLOO�D�SHUFHLYHG�YDOXH�WR�GDWD�WKDW�PD\�EH�LQIHUUHG�

�
(YLGHQFH��
�,
YH�QHYHU�TXLWH�XQGHUVWRRG�KRZ�UHOLDEOH�:$,'�LV��EXW�ZKDW�,
YH�XQGHUVWRRG�LV�WKDW�LW
V�WKH�
EHVW�WKLQJ�ZH�KDYH�DQG�ORWV�RI�RUJDQLVDWLRQV�IHHG�LQIRUPDWLRQ�LQWR�LW��DOWKRXJK�ORWV�RI�RWKHU�
RUJDQLVDWLRQV�GRQ
W���
�
³,W�ZRXOG�QRW�EH�SRVVLEOH�WR�KDYH�WKH�KXPDQ�UHVRXUFH�WR�FKHFN�WKH�GDWD�IRU�DFFXUDF\�GXH�WR�
WKH�KXJH�YROXPH�RI�LQFLGHQWV�FROODWHG�´�
�
³,W
V�EHWWHU�WR�KDYH�GDWD�WKDW
V�WDJJHG�ZLWK�
ZH�WKLQN���
�WKDQ�QRW�KDYH�LW��%HFDXVH�WKHUH
V�TXLWH�
D�ORW�WKDW�IDOOV�LQ�WKHUH�HVSHFLDOO\�LQ�WKH�IDWDOLW\�DUHD�ZKHUH�ZH�PD\�QHYHU�NQRZ��,W�ZRXOG�EH�
EULOOLDQW�WR�EH�DEOH�WR�ILOWHU�RXW�WKH�LQIHUUHG�GDWD�DQG�VHH�ZKDW�WKDW�GRHV�´�

�
�
7LPHOLQHVV�

Ɣ 7KH�WLPH�ODJ�RI�WKH�:$,'�UHSRUWV�DYDLODEOH�DQQXDOO\�IRU�WKH�SUHYLRXV�\HDU�FDXVH�
SUREOHPV�IRU�XVHUV�RI�WKLV�GDWD�

Ɣ 2UJDQLVDWLRQV�KDYH�EXLOW�WKHLU�RZQ�V\VWHPV�WR�ZRUN�DURXQG�WKLV�DQG�SURYLGH�LQ�\HDU�
IDWDOLW\�GDWD���EHFDXVH�WKH\�QHHG�LW�IRU�PDQDJHPHQW�UHSRUWLQJ�

Ɣ 6RPH�LQFLGHQWV�FDQ¶W�EH�ILQDOLVHG�XQWLO�WKH�&RURQHU�YHUGLFW�LV�UHFHLYHG�
�
(YLGHQFH��
�6RPHWLPHV�\RX�ILQG�WKH\
YH�JRW�WKH�LQIRUPDWLRQ�VL[�PRQWKV�DIWHU�DQ�LQFLGHQW�KDV�KDSSHQHG��
�
�%HFDXVH�WKH�GDWD�LV�VR�RXW�RI�GDWH�LW�FDQ
W�EH�XVHG�SURSHUO\��
�

��b



�
'UDIW�UHFRPPHQGDWLRQV��UHIOHFWHG�LQ�ILQDO�VHW�RI�GLVFRYHU\�UHFRPPHQGDWLRQV����

Ɣ ,GHQWLI\�KRZ�WR�HQDEOH�IUHTXHQW�GDWD�FROOHFWLRQ�DQG�LQJHVWLRQ��OHDGLQJ�WR�PRUH�
IUHTXHQW�SXEOLFDWLRQ���

Ɣ $XWRPDWH�FROOHFWLRQ�RI�IDWDO�LQFLGHQW�GDWD�WR�LPSURYH�WKH�WLPHOLQHVV�RI�LQIRUPDWLRQ�IRU�
XVHUV��VFRSH�IRU�DOSKD���

Ɣ ([SORUH�DXWRPDWLRQ�RI�QRQ�IDWDO�LQFLGHQW�GDWD�WR�LPSURYH�WKH�WLPHOLQHVV�RI�LQIRUPDWLRQ�
IRU�XVHUV���

Ɣ 5HSODFH�PDQXDO�LQWHUYHQWLRQ�ZLWK�DQ�DXWRPDWHG�GDWD�IHHG��FRQVLGHU�)RUXP�PHPEHUV�
WHFKQRORJ\�FDSDELOLW\�L�H��VSUHDGVKHHWV�RU�UHVWIXO�$3,��

�
&KDOOHQJHV�

Ɣ 7KHUH�LV�QR�ERG\�RU�RUJDQLVDWLRQ�WKDW�KDV�D�VWDWXWRU\�GXW\�WR�LQYHVWLJDWH�GURZQLQJV�
Ɣ $�ORW�RI�GURZQLQJV�DUH�LQODQG�DQG�ERGLHV�WKDW�UHSUHVHQW�LQODQG�ZDWHUZD\V�DUH�QRW�

VXIILFLHQWO\�LQYROYHG�
Ɣ 7HFKQRORJ\�DW�%HDFKHV�LV�GLIILFXOW��ZDWHU��VDQG��QR�VLJQDO��JODUH��
Ɣ 7KHUH�LV�XQGHU�UHSRUWLQJ�HJ��WKHUH�DUH�DQ�HVWLPDWHG��������SRRO�UHVFXHV�D�\HDU�EXW�

RQO\�����UHSRUWHG��
Ɣ 7KHUH�LV�UHVLVWDQFH�WR�SXEOLFLW\�DURXQG�QXPEHUV�RI�UHVFXHV���SRRO�RSHUDWRUV�WKLQN�LW�

ZLOO�EH�EDG�IRU�EXVLQHVV�
Ɣ 7KHUH�DUH���RU���QDWLRQDO�FDPSDLJQV�IRU�GURZQLQJ�SUHYHQWLRQ�E\�D�IHZ�GLIIHUHQW�RUJV���

OHDGLQJ�WR�D�XQFOHDU�PHVVDJH�ZKHQ�LW�FRPHV�WR�EHKDYLRXUDO�FKDQJH�
Ɣ 0DQ\�RI�WKH�RUJDQLVDWLRQV�DUH�FKDULWLHV�ZLWK�OLPLWHG�UHVRXUFHV�DQG�D�ZRUNIRUFH�RI�

YROXQWHHUV��,W¶V�GLIILFXOW�WR�HQIRUFH�FRPSOLDQFH�WR�LQFLGHQW�UHSRUWLQJ�VWDQGDUGV�ZLWK�
YROXQWHHUV��

�
(YLGHQFH��
³7KH�SHUVXDVLYH�RXWSXW�DQG�SUHVHQWDWLRQ�RI�WKH�GDWD�LV�D�FKDOOHQJH�´�
�
�%HFDXVH�ZH�GRQ
W�HPSOR\�WKH�OLIHJXDUGV��ZH�ILQG�LW�FKDOOHQJLQJ�WR�JHW�WKHP�WR�FROOHFW�WKDW�
GDWD�RQ�D�UHJXODU�EDVLV�´�
�
�1RW�HQRXJK�SHRSOH�GURZQ�IRU�WKH�JRYHUQPHQW�WR�FDUH���
�
)LQGLQJV�VXPPDU\�
7KH�ILQGLQJV�IURP�WKLV�UHVHDUFK�OHG�WR�WKH�GHYHORSPHQW�RI�WKH�.H\�ILQGLQJV��DV�SUHVHQWHG�LQ�
WKH�6KRZ�DQG�7HOO�VHVVLRQ���UHFRPPHQGDWLRQV��GDWD�IORZV�DQG�XVHU�QHHGV��DQG�LQIRUPHG�
RXU�VWUDWHJ\�IRU�WKH�QH[W�SKDVH�RI�GHVLJQ��$OSKD���
�
� �

��b



:$,'�$���XVHU�GDWD�IORZV�
�
&RQWHQWV�
$ERXW�DSSHQGL[�IRXU ��

,QWURGXFWLRQ ��

:$,'�&RQWULEXWRUV ��

1RQ�FRQWULEXWRUV�WR�:$,' ��

�
�
$ERXW�DSSHQGL[�IRXU�
7KLV�DSSHQGL[�VHWV�RXW�WKH�GDWD�IORZV�IRU�RUJDQLVDWLRQV���ERWK�:$,'�FRQWULEXWRUV�DQG�
QRQ�:$,'�FRQWULEXWRUV���,W�LV�UHOHYDQW�WR�VHFWLRQV���WR���RI�WKH�PDLQ�GLVFRYHU\�UHSRUW���

�

,QWURGXFWLRQ�
'XULQJ�WKH�FRXUVH�RI�WKH�LQWHUYLHZV�ZH�DVNHG�SDUWLFLSDQWV�DERXW�WKHLU�GDWD�FROOHFWLRQ�DQG�
SURFHVVHV��KRZ�WKDW�GLG�RU�GLGQ¶W�IHHG�LQWR�:$,'�DQG�ZKDW�WKH�RXWSXWV�IURP�WKHLU�GDWD�
FROOHFWLRQ�ZHUH��8VLQJ�WKHLU�UHVSRQVHV�ZH�VNHWFKHG�WKHVH�GDWD�IORZV��:H�LGHQWLILHG�
RUJDQLVDWLRQV�WKDW�ZHUH�KHOSLQJ�RWKHUV�LQWHUDFW�ZLWK��:$,'�GDWD��5/66�($�DQG�0&$�038����

3OHDVH�QRWH��WKHVH�PD\�EH�LQFRPSOHWH��SDUWLFXODUO\�LQ�WKH�FDVH�RI�51/,�ZKR�KDYH�D�
VRSKLVWLFDWHG�GDWD�HVWDWH���WKH�SXUSRVH�ZDV�QRW�WR�PDS�RXW�DOO�RI�WKHLU�SURFHVVHV�EXW�WKH�
DUHDV�SHUWDLQLQJ�WR�:$,'��RU�WKDW�FRXOG�SRWHQWLDOO\�EH�LQFOXGHG�LQ�:$,'���

�

� �

��b



:$,'�&RQWULEXWRUV��
�

51/,�

�

�

0&$�

�

�

&DQDO�DQG�5LYHU�7UXVW�

�

��b



5/66�

�

�

1RQ�FRQWULEXWRUV�WR�:$,'�
�

(QYLURQPHQW�$JHQF\��

�

�

�

�

�

�

�

��b



�

6/6*%�

�

�

%ULWLVK�5RZLQJ��

�

�

�

�

�

�

�

�

��b



�

0$,%�

�
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�
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��b



:$,'�$���WHFKQLFDO�GLVFRYHU\�
�

&RQWHQWV�

$ERXW�DSSHQGL[�ILYH ��

7KH�FXUUHQW�:$,'�V\VWHP ��

:KDW¶V�EHHQ�EXLOW�VLQFH�WKHQ ��

7KH�:$,'�WD[RQRP\ ��

2SHQLQJ�XS�WKH�GDWD�LQ�:$,' ��

$Q�H[DPSOH�RI�VLPLODU�RSHQ�GDWD�±�URDG�DFFLGHQW�GDWD��³6WDWV��´� ��

�

�
$ERXW�DSSHQGL[�ILYH�
7KLV�DSSHQGL[�VHWV�RXW�RXU�ILQGLQJV�IURP�WKH�WHFKQLFDO�GLVFRYHU\�WKDW�WRRN�SODFH��,W�LV�
UHOHYDQW�WR�VHFWLRQV���WR���RI�WKH�PDLQ�GLVFRYHU\�UHSRUW���

$V�SDUW�RI�WKH�WHFKQLFDO�GLVFRYHU\�ZH�ORRNHG�DW�:$,'�DQG�ZH�DQDO\VHG�D�QXPEHU�RI�
VRXUFHV��7KLV�DSSHQGL[�VXPPDULHV�ZKDW�ZH�IRXQG���

7KH�VRXUFHV�ZH�FRQVLGHUHG�LQFOXGHG��

Ɣ WKH�:$,'�QRQ�GLVFORVXUH�DJUHHPHQW��SURYLGHG�E\�)RUXP��
Ɣ :$,'�ZRUNVKRS�VXPPDU\�KRVWHG�E\�51/,�LQ�������SURYLGHG�E\�)RUXP��
Ɣ :$,'�VWDNHKROGHU�PDQXDO��SURYLGHG�E\�)RUXP��
Ɣ 1DWLRQDO�:DWHU�6DIHW\�)RUXP�ZHEVLWH�
Ɣ :$,'������DQQXDO�IDWDO�ZDWHU�LQFLGHQW�UHSRUW�
Ɣ 3XEOLVKHG�UHSRUWV�WKDW�XVH�:$,'�GDWD�
Ɣ $�QXPEHU�RI�GRFXPHQWV�DERXW�WKH�:$,'�WD[RQRP\��SURYLGHG�E\�)RUXP��

:H�VSRNH�WR�WKH�FXUUHQW�:$,'�VXSSOLHU�WZLFH��DQG�D�UHVHDUFK�LQWHUYLHZ�WRRN�SODFH�ZLWK�D�
VWDNHKROGHU�ZKR�KDG�ZRUNHG�RQ�WKH�:$,'�WD[RQRP\��:H�GUHZ�RQ�RWKHU�UHVHDUFK�LQWHUYLHZV�
ZKHUH�WKHUH�ZDV�UHOHYDQW�FRQWHQW�WR�UHYLHZ���

:H�DOVR�OHDUQW�IURP�HOVHZKHUH��LQFOXGLQJ��

Ɣ 5RDG�VDIHW\�GDWD��6WDWV����
Ɣ JRY�XN�5HJLVWHUV�
Ɣ *'6�$3,�WHFKQLFDO�DQG�GDWD�VWDQGDUGV�

��b

https://docs.google.com/document/d/1LHtIJvMODNW_pbMHblFPI2iHZeOaA-YkHz7Gf2QfhWY/edit%23heading=h.ulhu9il3f4v4
https://docs.google.com/document/d/1LHtIJvMODNW_pbMHblFPI2iHZeOaA-YkHz7Gf2QfhWY/edit%23heading=h.ulhu9il3f4v4
https://www.nationalwatersafety.org.uk/waid/
https://www.nationalwatersafety.org.uk/waid/reports-and-data/
https://www.nationalwatersafety.org.uk/waid/reports-and-data/
https://data.gov.uk/dataset/cb7ae6f0-4be6-4935-9277-47e5ce24a11f/road-safety-data
https://www.registers.service.gov.uk/
https://www.gov.uk/guidance/gds-api-technical-and-data-standards


Ɣ *'6�7HFKQRORJ\�&RGH�RI�3UDFWLFH�

�

7KH�FXUUHQW�:$,'�V\VWHP�
:H�VSRNH�WR�&R�RS�:HE��WKH�FXUUHQW�VXSSOLHU�RI�:$,'��WR�XQGHUVWDQG�KRZ�LW�ZDV�EXLOW�DQG�
ZKDW¶V�KDSSHQHG�VLQFH�WKHQ��
�
7KH�ILUVW�YHUVLRQ�RI�:$,'�ZDV�EXLOW�E\�D�VROH�WUDGHU��&R�RS�:HE�WKHQ�WRRN�RYHU�WKH�
GHYHORSPHQW��7KH�ODVW�WLPH�WKDW�WKH\�GLG�DQ\�GHYHORSPHQW�RQ�:$,'���ZDV�DERXW���\HDUV�
DJR��7KH�V\VWHP�QR�ORQJHU�UHFHLYHV�UHJXODU�PDLQWHQDQFH��
�
7KH�V\VWHP�LV�ZULWWHQ�LQ�&��XVLQJ��1(7��DQG�XVHV�'HY([SUHVV��������IRU�WKH�XVHU�LQWHUIDFH��
,W¶V�EDFNHG�E\�D�0LFURVRIW�64/�6HUYHU�GDWDEDVH��
�
7KH�GDWDEDVH�GHVLJQ�LV�WRR�FRPSOLFDWHG�IRU�WKH�IXQFWLRQDOLW\�WKDW�WKH�V\VWHP�DFWXDOO\�
SURYLGHV��7KLV�LV�EHFDXVH�WKH�RULJLQDO�FUHDWRU�RI�:$,'�GHVLJQHG�WKH�V\VWHP�DURXQG�VRPH�
UHTXLUHPHQWV�ZKLFK�LQ�WKH�HQG�GLGQ¶W�JHW�IXOO\�LPSOHPHQWHG��,I�DQRWKHU�GHYHORSPHQW�WHDP�
ZDQWHG�WR�WDNH�RYHU�WKH�GHYHORSPHQW�RI�WKH�V\VWHP��WKH\�ZRXOG�QHHG�WR�VSHQG�WLPH�WR�
XQGHUVWDQG�WKH�FXUUHQW�GHVLJQ�DQG�GR�VRPH�UHIDFWRULQJ�ZRUN�WR�PDNH�LW�VXLWDEOH�IRU�IXWXUH�
GHYHORSPHQW��
�
7KH�WHFKQRORJ\�VWDFN�XVHV�'HY([SUHVV��ZKLFK�LV�D�SURSULHWDU\�FRPPHUFLDO�FRPSRQHQW�
OLFHQFHG�RQ�D�\HDUO\�SHU�GHYHORSHU�EDVLV��7KHVH�FRVWV�PLJKW�OLPLW�WKH�VL]H�RI�WKH�WHDP�WKDW�
FRXOG�ZRUN�RQ�WKH�V\VWHP��
�
7KH�V\VWHP�XVHV�YHUVLRQ���RI�WKH�:$,'�WD[RQRP\��
�
�

:KDW¶V�EHHQ�EXLOW�VLQFH�WKHQ�
�
&R�RS�:HE�VWDUWHG�EXLOGLQJ�D�:$,'���³DOSKD´��,W�XVHV�/DUDYHO��ZKLFK�LV�DQ�RSHQ�VRXUFH�
3+3�ZHE�IUDPHZRUN��,W�KDV�D�FRPSOHWHO\�QHZ�XVHU�LQWHUIDFH�DQG�LW�XVHV�YHUVLRQ���RI�WKH�
:$,'�WD[RQRP\��,W�ZDV�D�SURRI�RI�FRQFHSW�WR�XQGHUVWDQG�LI�WKH\�FRXOG�EXLOG�VRPHWKLQJ�WKDW�
FRXOG�EH�TXLFNO\�GHYHORSHG�DQG�LWHUDWHG��$�IXOO�VSHFLILFDWLRQ�IRU�D�QHZ�V\VWHP�ZDV�
SURGXFHG��EXW�WKH�GHYHORSPHQW�RI�WKLV�QHZ�V\VWHP�GLG�QRW�JR�EH\RQG�WKH�SURRI�RI�FRQFHSW�
VWDJH��
�
7KH\�DOVR�EXLOW�D�GDVKERDUG�WR�JHQHUDWH�FKDUWV�DQG�3')�UHSRUWV��XVLQJ�0LFURVRIW�3RZHU�%,�
LQ�$]XUH��
�
�

��b

https://www.gov.uk/government/publications/technology-code-of-practice/technology-code-of-practice%23make-better-use-of-data


7KH�:$,'�WD[RQRP\�
:H�ORRNHG�DW�YHUVLRQ���RI�WKH�:$,'�WD[RQRP\��%\�³WD[RQRP\´�ZH�PHDQ�WKH�VWUXFWXUH�RI�WKH�
GDWD�KHOG�LQ�:$,'��DQG�WKH�ZD\�LQ�ZKLFK�LW¶V�FDWHJRULVHG��
7D[RQRP\���ZDV�GHVLJQHG�LQ�������DIWHU�:$,'�KDG�FROOHFWHG���\HDUV�RI�GDWD��,WV�PDLQ�JRDO�
ZDV�WR�SURYLGH�D�ULFKHU�DQG�PRUH�JUDQXODU�YLHZ�RI�DQ�LQFLGHQW��$V�ZH�PHQWLRQHG�LQ�RXU�
UHVHDUFK�ILQGLQJV��LQ�WD[RQRP\���ORWV�RI�WKH�FRQWH[WXDO�LQIRUPDWLRQ�LV�RQO\�FRQWDLQHG�LQ�DQ�
LQFLGHQW¶V�QDUUDWLYH��ZKLFK�LV�IUHH�WH[W�DQG�KHQFH�GLIILFXOW�WR�DQDO\VH��)RU�H[DPSOH��WD[RQRP\�
��DOORZV�D�UHFRUG�WR�FROOHFW�PXOWLSOH�GDWHV��WLPHV��DQG�ORFDWLRQV��VR�WKDW�D�WLPHOLQH�RI�WKH�
LQFLGHQW�FDQ�EH�EXLOW�XS��$QG�LW�EUHDNV�GRZQ�VRPH�YDOXHV�LQWR�PRUH�GHVFULSWLYH�RSWLRQV�±�IRU�
H[DPSOH��LW�VSOLWV�WKH�³PDQXDOO\�SRZHUHG�FUDIW´�DFWLYLW\�W\SH�LQWR�DFWLYLWLHV�VXFK�DV�ND\DNLQJ�
RU�URZLQJ��
�
:KHQ�ZH�ZHUH�ORRNLQJ�DW�WD[RQRP\����LW�EHFDPH�FOHDU�WKDW�LW¶V�DOUHDG\�KDG�D�ORW�RI�ZRUN�SXW�
LQWR�LW��:H�WKLQN�WKDW��ZKHQ�WKLQNLQJ�DERXW�EXLOGLQJ�D�QHZ�:$,'�V\VWHP��LW�VKRXOG�QRW�EH�WKH�
ILUVW�SULRULW\�IRU�FKDQJH��,W�SURYLGHV�D�JRRG�SODFH�WR�VWDUW��DQG�WKHUH�DUH�PRUH�LPSRUWDQW�LGHDV�
WR�H[SORUH��
�
:H�WKLQN�WKDW�LW�PLJKW�EH�SRVVLEOH�IRU�WKH�WD[RQRP\�WR�HYROYH�LQ�D�PRUH�UDSLG��LWHUDWLYH�ZD\�
LQ�WKH�IXWXUH�DV�QHZ�GDWD�XVHUV�DQG�WKHLU�QHHGV�DUH�LGHQWLILHG��7KH�VSHHG�RI�HYROXWLRQ�ZRXOG�
EH�OLPLWHG�E\�WZR�IDFWRUV��

Ɣ WKH�JRYHUQDQFH�DURXQG�WKH�WD[RQRP\�DQG�PDNLQJ�VXUH�LW�ZRUNV�IRU�GDWD�XVHUV�DQG�
FRQWULEXWRUV�

Ɣ PLJUDWLQJ�H[LVWLQJ�:$,'�UHFRUGV�WR�XVH�WKH�QHZ�WD[RQRP\�±�WKLV�FRXOG�EH�DLGHG�E\�D�
VHPL�DXWRPDWHG�UHYLHZ�SURFHVV�WKDW�XVHV�WKH�H[LVWLQJ�GDWD��IRU�H[DPSOH�E\�ORRNLQJ�
IRU�FHUWDLQ�ZRUGV�LQ�WKH�QDUUDWLYH�WR�SRSXODWH�QHZ�RU�PRGLILHG�ILHOGV�
�

�

2SHQLQJ�XS�WKH�GDWD�LQ�:$,'�
:H�WKRXJKW�DERXW�KRZ�:$,'�FDQ�RSHQ�XS�LWV�GDWD��7KH�RQO\�GDWD�:$,'�FXUUHQWO\�UHOHDVHV�
LV�D�VSUHDGVKHHW�RI�DJJUHJDWHG�VWDWLVWLFV��RQFH�D�\HDU��:H�WKLQN�WKDW�WKLV�FDQ�EH�LPSURYHG��
:$,'�LV�D�ULFK�DQG�SRWHQWLDOO\�YHU\�XVHIXO�VHW�RI�GDWD��2XU�UHVHDUFK�KDV�DOUHDG\�LGHQWLILHG�
VRPH�SRVVLEOH�XVHV�IRU�LW��,Q�DGGLWLRQ��ZKHQ�\RX�SXEOLVK�RSHQ�GDWD��\RX¶OO�ILQG�WKDW�SHRSOH�
ZLOO�ILQG�XVHV�IRU�LW�WKDW�\RX�FRXOG�QHYHU�KDYH�DQWLFLSDWHG��
�
7KH�DLP�LV�WR�JLYH�PRUH�SHRSOH�DFFHVV�WR�WKH�GDWD�WKDW�:$,'�KROGV��,Q�DQ�LGHDO�ZRUOG��WKH�
)RUXP�ZRXOG�UHOHDVH�WKH�IXOO�UDZ�:$,'�GDWD�VHW��%XW�WKLV�EULQJV�SULYDF\�LVVXHV�DURXQG�
SRWHQWLDOO\�UHOHDVLQJ�VHQVLWLYH�LQIRUPDWLRQ�DERXW�LQGLYLGXDOV�±�OLYLQJ�RU�GHDG��6R�RQH�WKLQJ�
ZH�ZDQWHG�WR�XQGHUVWDQG�ZDV�KRZ�WKH�)RUXP�FRXOG�DGGUHVV�WKDW�ULVN���
�
:H�EHJDQ�E\�VSHDNLQJ�WR�FROOHDJXHV�ZKR�KDYH�ZRUNHG�DW�WKH�2SHQ�'DWD�,QVWLWXWH��:H�
OHDUQHG�PRUH�DERXW�SULYDF\�DQG�DFFHVV�FRQWURO��2QH�SRVVLEOH�PRGHO�ZRXOG�EH�WR�UHOHDVH�

��b



GDWD�ZLWK�GLIIHUHQW�OHYHOV�RI�UHGDFWLRQ�IRU�GLIIHUHQW�DXGLHQFHV��)RU�H[DPSOH��WKH�)RUXP�FRXOG�
SXEOLVK�DQ�DQRQ\PLVHG�EXW�VWLOO�YHU\�XVHIXO�YHUVLRQ�RI�WKH�GDWD�IRU�WKH�JHQHUDO�SXEOLF��,W�FRXOG�
WKHQ�JLYH�PHPEHUV�RI�WKH�)RUXP��RU�XQLYHUVLW\�UHVHDUFKHUV��DFFHVV�WR�WKH�IXOO�XQUHGDFWHG�
GDWDVHW��:H�ZHUH�SRLQWHG�WRZDUGV�$QRQ\PLVDWLRQ�1HWZRUN�8.��ZKR�DUH�D�JURXS�RI�
DQRQ\PLVDWLRQ�H[SHUWV�ZKR�ZH¶G�EH�DEOH�WR�VSHDN�WR�IRU�PRUH�FRQFUHWH�DGYLFH�RQ�KRZ�WR�GR�
WKLV��7KLV�FRXOG�IRUP�SDUW�RI�WKH�VFRSH�RI�DQ�DOSKD�IRU�D�QHZ�:$,'��
�

�
$Q�H[DPSOH�RI�VLPLODU�RSHQ�GDWD�±�URDG�DFFLGHQW�GDWD�
�³6WDWV��´��
�
7R�ORRN�DW�D�SRVVLEOH�PRGHO�IRU�KRZ�:$,'�FRXOG�RSHQ�XS�LWV�GDWD��ZH�ORRNHG�DW�DQ�H[DPSOH�
RI�RSHQ�GDWD�ZKLFK�LV�TXLWH�VLPLODU�WR�WKH�GDWD�KHOG�LQ�:$,'��7KLV�LV�WKH�URDG�DFFLGHQW�GDWD�±�
VRPHWLPHV�UHIHUUHG�WR�DV�³6WDWV��´�±�D�GDWDEDVH�RI�WKH�DFFLGHQWV�UHSRUWHG�WR�WKH�SROLFH�
ZKLFK�KDSSHQHG�RQ�SXEOLF�URDGV��DQG�WKH�YHKLFOHV�DQG�FDVXDOWLHV��
�
,W¶V�SXEOLVKHG�E\�WKH�'HSDUWPHQW�IRU�7UDQVSRUW�XQGHU�DQ�2SHQ�*RYHUQPHQW�/LFHQFH��DQG�LV�
DYDLODEOH�RQ�GDWD�JRY�XN��WKH�JRYHUQPHQW¶V�RSHQ�GDWD�VLWH��7KH\�SXEOLVK�WKH�IXOO��UDZ�GDWD�
VHW��ZLWK�D�VPDOO�QXPEHU�RI�ILHOGV�UHGDFWHG�IRU�SULYDF\��

Ɣ YHKLFOH�UHJLVWUDWLRQ�PDUN�
Ɣ GULYHU�FDVXDOW\�KRPH�SRVWFRGHV�±�UHSODFHG�ZLWK�D�GHFLOH�RI�LQGH[�RI�PXOWLSOH�

GHSULYDWLRQ�
�
:KHQ�WKLQNLQJ�DERXW�WKH�SULYDF\�LPSOLFDWLRQV�RI�UHOHDVLQJ�WKHLU�GDWD�WKH\�VSRNH�WR�WKH�2IILFH�
IRU�1DWLRQDO�6WDWLVWLFV¶V�0HWKRGRORJ\�$GYLVRU\�8QLW�±�WKLV�FRXOG�EH�VRPHWKLQJ�XVHIXO�IRU�WKH�
)RUXP�WR�H[SORUH��
�
8QUHGDFWHG�GDWD�LV�DYDLODEOH�WR�VRPH�UHVHDUFKHUV�XQGHU�D�OLFHQFH��
� �

��b



:$,'�$���WKRXJKWV�RQ�RSHQ�GDWD�
�

&RQWHQWV�
$ERXW�DSSHQGL[�WZR ��

2SHQ�GDWD�ZDV�D�FRPPRQ�LQWHUHVW�IRU�VWDNHKROGHUV�DQG�XVHUV ��

0DNLQJ�FRQWULEXWLQJ�GDWD�PRUH�RSHQ ��

0DNLQJ�GLVWULEXWLRQ�RI�GDWD�PRUH�RSHQ ��

6XJJHVWHG�VWHSV�WR�H[SORUH�IXUWKHU ��

�
�

$ERXW�DSSHQGL[�WZR�
7KLV�DSSHQGL[�VHWV�RXW�SUHOLPLQDU\�ILQGLQJV�DERXW�RSHQ�GDWD�IRU�ZDWHU�LQFLGHQW�LQIRUPDWLRQ��
7KH�LGHDV�VKDUHG�DUH�GUDZQ�IURP�WKH�UHVHDUFK�FRPSOHWHG�LQ�GLVFRYHU\��:H�VXJJHVW�VRPH�
RI�WKH�LGHDV�PD\�EH�FRQVLGHUHG�IXUWKHU��DV�SDUW�RI�WKH�QH[W�SKDVH�RI�GHOLYHU\���

:H�XQGHUVWDQG�WKDW�VRPH�ZDWHU�LQFLGHQW�LQIRUPDWLRQ�LV�DOUHDG\�RSHQ��DQG�PDGH�SXEOLFO\�
DYDLODEOH�RQ�WKH�)RUXP¶V�ZHEVLWH��+RZHYHU�ZH�ZHUH�NHHQ�WR�H[SORUH�KRZ�WKH�DSSURDFK�WR�
RSHQ�GDWD�IRU�ZDWHU�LQFLGHQW�LQIRUPDWLRQ�PD\�GHYHORS�DORQJVLGH�WKH�FUHDWLRQ�RI�D�QHZ�:$,'�
VHUYLFH���

7KH�DSSHQGL[�LV�UHOHYDQW�WR�VHFWLRQ�����UHVHDUFK�ILQGLQJV�DQG�FRQFOXVLRQV��RI�WKH�PDLQ�
GLVFRYHU\�UHSRUW�� �

�

2SHQ�GDWD�ZDV�D�FRPPRQ�LQWHUHVW�IRU�VWDNHKROGHUV�DQG�
XVHUV�
:H�UDLVHG�D�TXHVWLRQ�DERXW�WKH�FXUUHQW�DQG�IXWXUH�DSSURDFK�WR�RSHQ�GDWD�IRU�ZDWHU�LQFLGHQW�
LQIRUPDWLRQ�DW�WKH�GLVFRYHU\�LQFHSWLRQ��2SHQ�GDWD�ZDV�FRQVLGHUHG�E\�WKH�SDUWLFLSDQWV�ZKHQ�
H[SORULQJ�WKH�PRWLYDWLRQV�IRU�WKH�GLVFRYHU\��

7KH�JRDOV�IRU�WKH�IXWXUH�RI�:$,'��LGHQWLILHG�GXULQJ�LQFHSWLRQ��VHW�RXW�DVSLUDWLRQV�WR�WDNH�QHZ�
DSSURDFKHV�WR�GDWD��LQFOXGLQJ�JUHDWHU�RSHQQHVV��VHH�DSSHQGL[�RQH�IRU�IXUWKHU�LQIRUPDWLRQ�
DERXW�WKH�LQFHSWLRQ����

��b



7KH�WKHPH�RI�RSHQ�GDWD�FRQWLQXHG�WR�EH�DQ�DUHD�RI�LQWHUHVW�DPRQJVW�WKH�SHRSOH�ZH�VSRNH�
WR�RYHU�WKH�FRXUVH�RI�WKH�GLVFRYHU\��:H�KHDUG�RI�WKH�RYHUDUFKLQJ�YDOXH�WR�RSHQ�GDWD��LQ�LWV�
DELOLW\�WR�VWUHQJWKHQ�SUHYHQWLYH�DFWLRQ��DQG�WR�LQIRUP�DQG�EXLOG�DZDUHQHVV�DERXW�ZDWHU�
VDIHW\�DPRQJVW�WKH�SXEOLF��

�

0DNLQJ�FRQWULEXWLQJ�GDWD�PRUH�RSHQ�
7KH�UHVHDUFK�UHYHDOHG�DQ�DSSHWLWH�IRU�GDWD�WKDW�PD\�QRW�EH�WRWDOO\�UHOLDEOH��DV�ORQJ�DV�LW�
FRXOG�EH�FODVVLILHG�LQ�WHUPV�RI�LWV�NQRZQ�YHUDFLW\���2QH�SDUWLFLSDQW�SRLQWHG�RXW�WKDW�VRPH�RI�
WKH�QXDQFHG��FRQWH[WXDO�LQIRUPDWLRQ�GRHV�QRW�FRQIRUP�UHDGLO\�WR�ILHOGV�LQ�D�WD[RQRP\�DQG�
WKDW�PDQ\�LQIHUHQFHV�DUH�PDGH�HJ��GLG�WKH\�LQWHQG�WR�EH�LQ�WKH�ZDWHU"�,I�WKHUH�LV�D�VFDOH�RI�
ZKLFK�SDUWV�RI�WKH�UHFRUG�DUH�LQIHUUHG�DQG�ZKLFK�DUH�URFN�VROLG�WKH\�FRXOG�EH�FRPSDUHG��
7KLV�DOVR�ZRXOG�DSSO\�WR�ZLGHQLQJ�WKH�QHW�RI�GDWD�VRXUFHV�WR�VRFLDO�PHGLD�DQG�WKH�SXEOLF��%\�
FODVVLI\LQJ�GDWD�WKLV�ZD\��LW�FDQ�EH�JDWKHUHG�DQG�DQDO\VHG�ZLWK�WKH�FDYHDW�RI�ZKDW¶V�UHOLDEOH�
DQG�ZKDW�LVQ¶W�QHFHVVDULO\�UHOLDEOH��7KLV�FRXOG�VWLOO�UHVXOW�LQ�VRPH�LQWHUHVWLQJ�SDWWHUQV�
HPHUJLQJ��

�

0DNLQJ�GLVWULEXWLRQ�RI�GDWD�PRUH�RSHQ�
2Q�WKH�RSHQQHVV�RI�GDWD�FROOHFWHG��DJDLQ�LW�ZRXOG�QHHG�WR�EH�FODVVLILHG�VR�WKDW�FHUWDLQ�GDWD�
LV�NHSW�VHFXUHO\�DQG�VKDUHG�RQO\�ZLWK�WKH�UHOHYDQW�RUJDQLVDWLRQV�WR�DOORZ�WKHP�WR�FDUU\�RXW�
SUHYHQWLYH�DFWLRQ�DQG�GDWD�WKDW�FDQ�EH�GLVWULEXWHG�WR�WKH�SXEOLF��7KLV�SDUWLFXODUO\�DSSOLHV�WR�
GDWD�RQ�VXLFLGH�ZKHUH���FROOHFWLQJ�PRUH�GDWD��HJ��VRFLDO�PHGLD�OLVWHQLQJ��ZLOO�EH�YDOXDEOH�EXW�
GLVVHPLQDWLQJ�KDV�HQRUPRXV�ULVN��,W�DOVR�DSSOLHV�WR�GDWD�FROOHFWHG�ZKLFK�FRXOG�SRWHQWLDOO\�EH�
FRPPHUFLDOO\�GDPDJLQJ��:H�KHDUG�WKDW�SRRO�RSHUDWRUV�DUH�IHDUIXO�RI�ILJXUHV�DURXQG�
QHDU�PLVVHV�EHFDXVH�D�SHUFHSWLRQ�WKDW�VZLPPLQJ�LV�GDQJHURXV�FRXOG�UHVXOW�LQ�UHYHQXH�ORVV���

7KH�5/66�GLG�D�VWXG\�RQ�SRRO�VWDWLVWLFV�DQG�WKH�QXPEHU�RI�UHSRUWHG�LQFLGHQWV�DQG�HVWLPDWHG�
WKHUH�ZHUH�UHDOO\�DURXQG�������µUHVFXHV¶�LQ�D�\HDU�ZKHUH�RQO\�����ZHUH�UHSRUWHG��7KHUH�DUH�
FKDOOHQJHV�DURXQG�KRZ��WR�GHILQH�ZKHQ�DQ�LQWHUYHQWLRQ�E\�D�OLIHJXDUG�VKRXOG�EH�ORJJHG�DQG�
ZKDW�FRQVWLWXWHV�D�µUHVFXH¶�RU�µLQWHUYHQWLRQ¶��GRHV�LW�LQFOXGH�D�YHUEDO�ZDUQLQJ�RU�DFWXDOO\�
JHWWLQJ�LQWR�WKH�ZDWHU�WR�SXOO�VRPHRQH�RXW"����7KLV�KLJKOLJKWV�RQH�RI�WKH�UHVHDUFK�ILQGLQJV�
DURXQG�FOHDU�DQG�DJUHHG�GHILQLWLRQV��

�

6XJJHVWHG�VWHSV�WR�H[SORUH�IXUWKHU�
Ɣ 6WDUW�ZLWK�WKH�XVHUV ���7KLQN�DERXW�ZKR�WKH�GDWD�XVHUV�PLJKW�EH��WR�LGHQWLI\�ZKDW�GDWD�

PD\�EH�QHHGHG�DQG�ZK\��WR�LQIRUP�DQ�DSSURDFK�WR�RSHQ�GDWD��
Ɣ 7HVW�DQ�RSHQ�GDWD�DSSURDFK�LQFUHPHQWDOO\���%XLOGLQJ�XSRQ�ZKDW�\RX�OHDUQ��DQG�

DORQJVLGH�WKH�GHYHORSPHQW�RI�D�IXWXUH�:$,'�VHUYLFH���

��b



Ɣ &RQVLGHU�SULYDF\���:KHQ�WKLQNLQJ�DERXW�KRZ�WR�RSHQ�XS�GDWD�ZKLOVW�SUHVHUYLQJ�
SULYDF\��LW�PD\�EH�KHOSIXO�WR�VSHDN�ZLWK�SULYDF\�DQG�DQRQ\PLVDWLRQ�H[SHUWV��7KHUH�
DUH�SHRSOH�ZKR�VSHFLDOLVH�LQ�WKLV��IRU�H[DPSOH�WKH��8.�$QRQ\PLVDWLRQ�1HWZRUN���:H�
XQGHUVWRRG�WKDW�SULYDF\�FRQFHUQV�ZHUH�DQ�LPSRUWDQW�FRQVLGHUDWLRQ�WR�SURMHFW�
VWDNHKROGHUV�DQG�)RUXP�PHPEHUV���

Ɣ 8VH�VWDQGDUGV���&RQVLGHU�XVLQJ�GDWD�VWDQGDUGV�LQ�WKH�RSHQ�GDWD�ZKHUH�WKH\�DUH�
DSSOLFDEOH��IRU�H[DPSOH���2SHQ$FWLYH ��GHVFULEHV�VSRUWLQJ�DFWLYLW\�W\SHV��

Ɣ 5HOHDVLQJ�GDWD���:KHQ�UHOHDVLQJ�WKH�GDWD��FRQVLGHU��
ż WKH�VLJQSRVWHG�RI�WKH�LQIRUPDWLRQ�
ż KRZ�LW�LV�GRFXPHQWHG�
ż KRZ�GDWD�PD\�EH�UHOHDVHG�WR�GLIIHUHQW�OHYHOV�RI�JUDQXODULW\�IRU�GLIIHUHQW�

DXGLHQFHV��ZLWK�DSSURSULDWH�DFFHVV�FRQWUROV�DQG�DXWKHQWLFDWLRQ��7KH�2',¶V�
GDWD�VSHFWUXP��WDONV�DERXW��

Ɣ /HDUQLQJ�IURP�HOVHZKHUH���
ż KWWSV���GDWD�SROLFH�XN��LV�DQ�H[DPSOH�RI�ORRN�DW��
ż OHDUQ�IURP�KRZ�URDG�DFFLGHQW�GDWD�LV�KDQGOHG��VHH�DSSHQGL[�ILYH�IRU�D�

VXPPDU\�RI�WKLV���
ż ORRN�DW�2',¶V��'DWD�DQG�3XEOLF�6HUYLFHV�7RRONLW���
ż ORRN�DW��2SHQ�'DWD�&HUWLILFDWHV��WR�WKLQN�DERXW�WKH�FKDUDFWHULVWLFV�RI�JRRG�RSHQ�

GDWD���
�

� �

��b

https://ukanon.net/
https://blog.openactive.io/
https://theodi.org/about-the-odi/the-data-spectrum/
https://data.police.uk/
https://theodi.org/service/tools-resources/data-and-public-services-toolkit/
https://certificates.theodi.org/en/


:$,'�$���VHUYLFH�GHVLJQ�ZULWH�XS�
�

�

&RQWHQWV�
$ERXW�DSSHQGL[�VHYHQ ��

6XPPDU\ ��

&ROODERUDWLYH�GHVLJQ ��
�

�

$ERXW�DSSHQGL[�VHYHQ��
7KLV�DSSHQGL[�VHWV�RXW�WKH�VHUYLFH�GHVLJQ�ZRUN�ZH�GLG�GXULQJ�WKH�GLVFRYHU\��,W�LV�UHOHYDQW�WR�
VHFWLRQ�����UHVHDUFK�ILQGLQJV�DQG�FRQFOXVLRQV��RI�WKH�PDLQ�GLVFRYHU\�UHSRUW���

�

6XPPDU\�
7KHUH�ZDV�D�OLJKW�WRXFK�DSSURDFK�WR�VHUYLFH�GHVLJQ�RQ�WKH�GLVFRYHU\���

7KH�VHUYLFH�GHVLJQ�ZRUN�WKDW�FRPSOHWHG�LQFOXGHG��

Ɣ OHDUQLQJ�IURP�HOVHZKHUH ��YLD�D�µ �OLJKWQLQJ�GHPR�¶�ZRUNVKRS�IRU�WKH�GLVFRYHU\�WHDP��
Ɣ D��FROODERUDWLYH�GHVLJQ�ZRUNVKRS��ZLWK�SURMHFW�VWDNHKROGHUV�DQG�:$,'�XVHUV�
Ɣ RSSRUWXQLW\�VROXWLRQ�WUHH�PDSSLQJ�

�

/HDUQLQJ�IURP�HOVHZKHUH�
:KHQ�WKLQNLQJ�DERXW�LPSURYLQJ�DQ�H[LVWLQJ�VHUYLFH�LW¶V�LPSRUWDQW�WR�ORRN�RXWZDUGV�DQG�OHDUQ�
IURP�EHVW�SUDFWLFH�DQG�WHFKQRORJ\�LQ�XVH�HOVHZKHUH��:H�XVHG�D�OLJKWQLQJ�GHPRV�ZRUNVKRS�
WR�EULQJ�WKLV�SHUVSHFWLYH�DQG�GUDZ�GHVLJQ�LQVSLUDWLRQ�IURP�RWKHU�RUJDQLVDWLRQV�DQG�VHFWRUV��

�'XULQJ�WKH�ZRUNVKRS�PHPEHUV�RI�WKH�G[Z�WHDP�UDQ���PLQXWH�GHPRV�RI�VROXWLRQV�RU�
FRQFHSWV�WKH\¶YH�FRPH�DFURVV�WKDW�FRXOG�EH�RI�UHOHYDQFH�WR�:$,'��$IWHU�HDFK�GHPR�WKH�
WHDP�GLVFXVVHG�WKH�PRVW�XVHIXO�RU�LQWHUHVWLQJ�LGHDV�DQG�FDSWXUHG�WKHP�LQ�DQ�LGHDV�ERDUG��
VKRZQ�EHORZ���

��b

https://library.gv.com/sprint-week-tuesday-d22b30f905c3


�

.H\�GHVLJQ�LGHDV�WKDW�FDPH�RXW�RI�WKLV�VHVVLRQ��

Ɣ KRZ�FRXOG�WKH�VHUYLFH�PDNH�XVH�RI�UHOHYDQW�GDWD�VWDQGDUGV�VXFK�DV��,&'�� ��DQG� �0$,7�
Ɣ ZKDW�FDQ�ZH�OHDUQ�IURP�RII�WKH�VKHOI�LQFLGHQW�ORJJLQJ�DSSV��VXFK�DV�/RJ�,QFLGHQW�

WKDW¶V�EHLQJ�XVHG�E\�WKH�&DQDOV�DQG�5LYHUV�7UXVW��:KDW�DUH�WKH�SURV�DQG�FRQV�RI�
EX\LQJ�YHUVXV�EXLOGLQJ�WKH�UHSRUWLQJ�WRRO�IRU�H[DPSOH��FRVWV��FRQILJXUDELOLW\�DQG�
DFFHVVLELOLW\���

Ɣ ZKDW�DUH�WKH�RSWLRQV�IRU�/RFDWLRQ�,'V"�:KLFK�LQYROYH�OLFHQVLQJ��ZKLFK�DUH�PRVW�
XVHIXO�DQG�FRXOG�WKH�VHUYLFH�FRQYHUW�EHWZHHQ�GLIIHUHQW�V\VWHPV�H�J��:KDW���:RUGV�
DQG�/RQJLWXGH�DQG�/DWLWXGH"�

Ɣ KRZ�FDQ�:$,'�GDWD�RXWSXWV�IHHG�LQWR�DQDO\VLV�WRROV��VXFK�DV�0LFURVRIW�3RZHU�%,�
WKDW¶V�DOUHDG\�EHLQJ�XVHG�E\�VRPH�:$,'�VWDNHKROGHUV"�:KDW�LV�WKH�EDVLF�PLQLPXP�
DQDO\VLV�WKDW�VKRXOG�EH�SURYLGHG�ZLWKLQ�WKH�:$,'�VHUYLFH"�

Ɣ FRXOG�:$,'�XWLOLVH�VWUDWHJLHV�DQG�WHFKQRORJLHV�IRU�FURZGVRXUFLQJ�LQFLGHQW�GDWD�IURP�
VRFLDO�PHGLD"�:KHUH�FRXOG�UHOHYDQW�GDWD�EH�IRXQG�DQG�KRZ�WR�GHWHUPLQH�YHUDFLW\��

Ɣ 1+6�'36,06�3URMHFW���PDQDJLQJ�ODUJH�FURVV�RUJDQLVDWLRQDO�GDWD�VHWV��XVDELOLW\�
WHVWLQJ�RI�TXHVWLRQV���

Ɣ VLPSOH�RQOLQH�UHSRUWLQJ�IRUPV�VXFK�DV�WKRVH�LQ�XVH�E\�3ROLFH�IRU�UHSRUWLQJ�LQFLGHQWV��
7KLV�FRXOG�EH�EXLOW�XVLQJ�WKH�*29�8.�'HVLJQ�6\VWHP���

��b

https://digital.nhs.uk/data-and-information/information-standards/information-standards-and-data-collections-including-extractions/publications-and-notifications/standards-and-collections/scci0021-international-statistical-classification-of-diseases-and-health-related-problems-icd-10-5th-edition
https://www.gov.uk/government/publications/open-standards-for-government/multi-agency-incident-transfer


7KH�UHOHYDQW�LGHDV�IURP�WKH�OLJKWQLQJ�GHPRV�ZRUNVKRS�ZHUH�V\QWKHVL]HG�LQWR�WKH�GLVFRYHU\�
UHFRPPHQGDWLRQV���

�
&ROODERUDWLYH�GHVLJQ��
,Q�VSULQW�WZR�ZH�FRPSOHWHG�D�FROODERUDWLYH�GHVLJQ�ZRUNVKRS��RIWHQ�UHIHUUHG�WR�DV�D�
FR�GHVLJQ�ZRUNVKRS���

7KH�REMHFWLYH�RI�WKLV�VHVVLRQ�ZDV�WR�LPDJLQH�ZKDW�WKH�IXWXUH�:$,'�VHUYLFH�PLJKW�ORRN�OLNH�
DQG ��JHQHUDWH�LGHDV�IRU�SRVVLEOH�VROXWLRQV�WKDW�ZH�FRXOG�JR�RQ�WR�SURWRW\SH�DQG�WHVW���

7KH�ZRUNVKRS�ZDV�DWWHQGHG�E\�D�UHSUHVHQWDWLYH�JURXS�RI���:$,'�VWDNHKROGHUV�DQG�XVHUV�
DV�ZHOO�DV�WKH�G[Z�WHDP���

'XULQJ�WKH�VHVVLRQ�WKH�JURXS�FRPSOHWHG�D�VWRU\ERDUGLQJ�DFWLYLW\�VWUXFWXUHG�DURXQG���
ZDWHU�LQFLGHQW�VFHQDULRV��7KH�VFHQDULRV�ZHUH�EDVHG�XSRQ�WKRVH�LQLWLDOO\�GLVFXVVHG�DW�WKH�
LQFHSWLRQ�ZRUNVKRS��EXW�VLPSOLILHG�LQWR���KLJK�OHYHO�VFHQDULRV�FRYHULQJ�WKH�PDLQ�LQFLGHQW�
YDULDEOHV��

�� )DWDO��FRDVWDO��VXLFLGH��
�� 1RQ�IDWDO��LQODQG��DFFLGHQWDO�

8VLQJ�GLJLWDO�FROODJH�WHFKQLTXHV�WKH�JURXS�ZRUNHG�WRJHWKHU�WR�GHSLFW�KRZ�HDFK�VFHQDULR�
PLJKW�ORRN�LQ�DQ�LGHDO�IXWXUH��:KHQ�ZRUNLQJ�WKURXJK�HDFK�VFHQDULR�WKH�DWWHQGHHV�ZHUH�
SURPSWHG�WR�FRQVLGHU�KRZ�WRROV��SURFHVVHV�DQG�GDWD�FRXOG�EH�LPSURYHG�WR�PHHW�WKH�IXWXUH�
JRDOV�IRU�WKH�:$,'�VHUYLFH��$W�WKH�HQG�RI�WKH�ZRUNVKRS�WKH�JURXS�KDG�FUHDWHG�D�ULFK�
VWRU\ERDUG�IRU�HDFK�VFHQDULR��ILOOHG�ZLWK�LGHDV�DQG�SRVVLEOH�VROXWLRQV�IRU�HDFK�VWDJH�RI�WKH�
LQFLGHQW�WLPHOLQH��

�

�

�

�

�

�

7KHVH�DUH�VFHQDULRV�FUHDWHG�E\�WKH�SDUWLFLSDQWV��

�

)DWDO��FRDVWDO��VXLFLGH��

��b

https://connection.domain7.com/the-co-design-workshop-the-pocket-facilitators-guide-e36a6c9e08d4


�

�

1RQ�IDWDO��LQODQG��DFFLGHQWDO�

�

�

7KH�LGHDV�JHQHUDWHG�LQ�WKH�FR�GHVLJQ�ZRUNVKRS�KDYH�EHHQ�XVHG�WR��

Ɣ LQIRUP�UHFRPPHQGDWLRQV�FRQWDLQHG�LQ�WKH�PDLQ�GLVFRYHU\�UHSRUW�DQG�
UHFRPPHQGDWLRQ�DQQH[�

Ɣ FUHDWH�D�IXWXUH�XVHU�MRXUQH\�FRQWDLQHG�LQ�WKH�PDLQ�GLVFRYHU\�UHSRUW�

�

2SSRUWXQLW\�VROXWLRQ�WUHH�PDSSLQJ�
7RZDUGV�WKH�HQG�RI�WKH�GLVFRYHU\�ZH�XVHG�DQ�DSSURDFK�FDOOHG�µRSSRUWXQLW\�VROXWLRQ�WUHH�
PDSSLQJ¶��WR�KHOS�VKDSH�WKH�GLVFRYHU\�UHFRPPHQGDWLRQV��

7KLV�DSSURDFK�KHOSHG�XV�WR�VKDSH��JURXQG�DQG�SULRULWLVH�RXU�UHFRPPHQGDWLRQV��

:H�XVHG�WKH�PDSSLQJ�DSSURDFK�E\�WKLQNLQJ�DERXW�WKH�SRWHQWLDO�IXWXUH�VROXWLRQV�DQG�
UHFRPPHQGDWLRQV��DQG�WUDFLQJ�WKHP�EDFN�WR�UHVHDUFK�LQVLJKWV�DQG�LQLWLDO�SURMHFW�JRDOV���

7KLV�LV�ZKDW�RXU�RSSRUWXQLW\�VROXWLRQ�WUHH�PDSSLQJ�ORRNHG�OLNH���

��b



�

7KLV�ZRUN�IHG�LQWR�WKH�UHFRPPHQGDWLRQV�FRQWDLQHG�LQ�WKH�PDLQ�GLVFRYHU\�UHSRUW�DQG�
UHFRPPHQGDWLRQ�DQQH[��

� �

��b



:$,'�$���RQOLQH�VXUYH\�ILQGLQJV�
�

&RQWHQWV�
$ERXW�DSSHQGL[�HLJKW ��

,QWURGXFWLRQ ��

+RZ�SDUWLFLSDQWV�XVH�WKHLU�RZQ�GDWD� ��

+RZ�SDUWLFLSDQWV�XVH�:$,'�GDWD� ��

:KR�SDUWLFLSDWHG" ��

3DUW�����$ERXW�FROOHFWLQJ�ZDWHU�UHODWHG�LQFLGHQW�GDWD ��

+RZ�WKH\�FROOHFW�GDWD ��

:KDW�GDWD�GR�WKH\�FROOHFW" ��

:KHQ�LV�GDWD�FROOHFWHG" ��

+RZ�GR�WKH\�HQVXUH�GDWD�LV�FRUUHFW�DQG�FRPSOHWH" ��

:KDW�IRUPDWV�DUH�XVHG�WR�FROOHFW�GDWD" ���

'R�WKH\�FROOHFW�µQHDU�PLVV¶�GDWD" ���

'R�WKH\�FROODERUDWH�RQ�GDWD�FROOHFWLRQ�DQG�ZKR�HOVH�FRQWULEXWHV" ���

3DUW�����$ERXW�:$,' ���

$ERXW�FRQWULEXWLQJ�GDWD�WR�:$,' ���

'R�UHVSRQGHQWV�FRQWULEXWH�WR�:$,'"�$URXQG�����GR� ���

+RZ�GR�WKH\�LQSXW�GDWD�LQWR�:$,'" ���

,V�WKHUH�GDWD�JDWKHUHG�WKDW�LV��QRW�VXEPLWWHG�WR�:$,'�DQG�ZK\" ���

:K\�GRQ¶W�WKH\�VXEPLW�WKLV�GDWD�WR�:$,'" ���

$ERXW�WKH�XVH�RI�GDWD�IURP�:$,' ���

:KDW�GDWD�IRUPDWV�GR�WKH\�QHHG" ���

,V�WKHUH��GDWD�WKH\�QHHG�EXW�FDQ¶W�FXUUHQWO\�JHW�IURP�:$,'" ���

+RZ�XVHIXO�ZRXOG�WKH\�ILQG�DQ�$3,�IHHG" ���
�

��b



$ERXW�DSSHQGL[�HLJKW�
7KLV�DSSHQGL[�VXPPDULVHV�WKH�ILQGLQJV�RI�WKH�RQOLQH�VXUYH\�ZKLFK�ZDV�OLYH�EHWZHHQ�0DUFK�
���$SULO���WK��,W�LV�UHOHYDQW�WR�VHFWLRQ�����UHVHDUFK�ILQGLQJV�DQG�FRQFOXVLRQV��RI�WKH�PDLQ�
GLVFRYHU\�UHSRUW���

�

,QWURGXFWLRQ�
:H�FRQGXFWHG�DQ�RQOLQH�VXUYH\�WR�FDSWXUH�VWDNHKROGHU�IHHGEDFN�ZKLFK�KDG����UHVSRQGHQWV�
�ZLWK����FRPSOHWLQJ�WKH�HQWLUH�VXUYH\���:H�DVNHG�WKHP�DERXW�FROOHFWLRQ�DQG�XVH�RI�WKHLU�RZQ�
LQFLGHQW�GDWD�DQG�KRZ�LI�WKH\�LQWHUDFWHG�ZLWK�WKH�:$,'�GDWD��

:RUN�GRQH�SUHYLRXVO\�RQ�:$,'�KDG�UHYHDOHG�D�SUREOHP��

³1RERG\�FRXOG�DFWXDOO\�VD\�ZKDW�WKH\�UHDOO\�ZDQWHG�WR�XVH�WKLV�GDWD�IRU´�� �

:H�DVNHG�SDUWLFLSDQWV�GLUHFWO\�ZKDW�WKH\�XVHG�WKHLU�RZQ�GDWD�IRU�DQG�ZKDW�WKH\�XVHG�:$,'�
GDWD�IRU���0DQ\�UHVSRQVHV�UHIOHFWHG�ZKDW�KDG�EHHQ�KHDUG�LQ�WKH�LQWHUYLHZV�EXW�ZKHUH�
UHVSRQGHQWV�FDPH�IURP�GLIIHUHQW�EDFNJURXQGV�UROHV�WR�WKRVH�LQWHUYLHZHG��DQVZHUV�DUH�
VKRZQ�LQ�IXOO��

�

+RZ�SDUWLFLSDQWV�XVH�WKHLU�RZQ�GDWD��
Ɣ 7R�LQIRUP�HYLGHQFH�EDVHG�GHFLVLRQV�DERXW�ULVN�
Ɣ 7R�SURYLGH�D�FOHDU�XQGHUVWDQGLQJ�RI�ZDWHU�ULVNV�
Ɣ 7R�LGHQWLI\�DQG�DQDO\VH�WUHQGV�DQG�KRWVSRWV���KLJK�ULVN�VLWHV��
Ɣ 7R�HQVXUH�HIILFLHQW�SODQQLQJ�RI�RSHUDWLRQDO�DFWLYLW\�DQG�UHVRXUFHV�
Ɣ 7R�FRPSO\�ZLWK�*RYHUQPHQW�RU�VWDWXWRU\�UHTXLUHPHQWV�
Ɣ 7R�SUHSDUH�IRU�&RXUW�SURFHHGLQJV�RU�LQFLGHQW�UHYLHZ�
Ɣ 7R�LQIRUP�WUDLQLQJ�DQG�VDIHW\�DGYLFH�
Ɣ )RU�PDQDJHPHQW�DQQXDO�UHSRUWLQJ�DQG�VWDWLVWLFDO�DQDO\VLV�
Ɣ 7R�FRPSLOH�D�µVDIHW\�GLJHVW¶�RI�OHDUQLQJV�IURP�SHRSOH¶V�PLVWDNHV�DQG�RU�JRRG�SUDFWLFH�
Ɣ 6WDWXWRU\�HPHUJHQF\�UHFRUGV��FROODWHG�QDWLRQDOO\��

�

³7KH�SXUSRVH�LV�WR�WXUQ�GDWD�LQWR�HYLGHQFH�WKDW�FDQ�WKHQ�EH�XVHG�WR�GULYH�DFWLRQV�WKDW�
LPSURYH�ZDWHU�VDIHW\�´��

³7R�LGHQWLI\�WUHQGV�LQ�GDWD�VHWV���LPSURYH�RXU�SUHYHQWDWLYH�ZRUN�DQG�WR�LPSURYH�RXU�UHVSRQVH�
WR�ZDWHU�UHODWHG�LQFLGHQWV��,W�SURYLGHV�XV�ZLWK�D�FOHDU�XQGHUVWDQGLQJ�RI�RXU�ZDWHU�ULVNV��
SURILOLQJ�ZKR�LV�JHWWLQJ�LQWR�GLIILFXOW\�DURXQG�ZDWHU��DQG�KRZ�ZH�FDQ�LPSURYH�RXU�UHVSRQVH�
�ERWK�ORFDWLRQ�RI�DVVHWV���WUDLQLQJ�DQG�PRELOLVDWLRQ�PHWKRGRORJ\��´�

��b



³�,W�LV�UHFRUGHG�GXH�WR�JRYHUQDQFH�DQG�OHJDO�REOLJDWLRQV��WKHUH�PXVW�EH�D�UHFRUG�RI�LQFLGHQW�
LQIRUPDWLRQ�LI�WKHUH�ZHUH�WR�EH�DQ�LQYHVWLJDWLRQ�RU�D�UHTXHVW�WR�DWWHQG�D�FRURQHU
V�FRXUW�GXH�
WR�DQ�LQFLGHQW��7KH�LQIRUPDWLRQ�JDWKHUHG�FDQ�KHOS�VHQLRU�PDQDJHPHQW�PDNH�LPSRUWDQW�
RSHUDWLRQDO�GHFLVLRQV��DQG�LW�FDQ�DOVR�EH�UHTXHVWHG�E\�RWKHU�RUJDQLVDWLRQV�´��

³7R�DOORZ�IRU�JUHDWHU�NQRZOHGJH�ZKHQ�SODQQLQJ�VHDUFKHV��7R�FDUU\�RXW�UHJXODU�SHHU�UHYLHZ��
,Q�VXSSRUW�RI�IXUWKHU�LQYHVWPHQW�E\�WKH�DXWKRULWLHV�´��

³2SHUDWLRQDO�DVVXUDQFHV�WR�0&$�IRU�GHFODUHG�DVVHWV��6WUDWHJLF�GHFLVLRQ�PDNLQJ�RI�DVVHWV��
+HDOWK�DQG�VDIHW\�RI�FUHZ��(GXFDWLRQDO�SXUSRVHV���XQGHUVWDQG�ZK\�SHRSOH�JRW�LQWR�GLIILFXOW\��
3UHVV�DQG�35�RSSRUWXQLWLHV�WR�UDLVH�DZDUHQHVV�RI�FKDULW\�DQG�VHUYLFHV�´��

³:H�SXEOLVK�DQ�DQQXDO�GLYLQJ�LQFLGHQW�UHSRUW�ZH�XVH�WKH�GDWD�WR�LQIRUP�GHYHORSPHQW�RI�
WUDLQLQJ�DQG�VDIHW\�DGYLFH�ZH�XVH�WR�XQGHUVWDQG�WUHQGV�DQG�WR�UHVSRQG�WR�UHTXHVWV�IRU�
UHVHDUFK�GDWD��´�

�

+RZ�SDUWLFLSDQWV�XVH�:$,'�GDWD��
Ɣ 7R�VKDSH�ZDWHU�VDIHW\�VWUDWHJ\�DQG�SUHYHQWLRQ�DFWLYLWLHV�
Ɣ 8QGHUSLQQLQJ��ZDWHU�VDIHW\�HGXFDWLRQ�ZRUN�WR�XQGHUVWDQG�ZKR�LV�DW�ULVN�DQG�ZKDW�

FDXVHV�WKH�DFFLGHQWV��
Ɣ 7R�KHOS�ZLWK�6/6*%�&$*�&OLQLFDO�$GYLVRU\�*URXS�WR�JXLGH�SUDFWLFH�DQG�DOVR�HYHQW�

SODQQLQJ��
Ɣ ,GHQWLI\LQJ�KRWVSRWV�DQG�WR�VHH�RYHUODS�ZLWK�RXU�KLJK�ULVN�VLWHV��
Ɣ �:KHUH�UHOHYDQW�WR�SURYLGH�D�FRQWH[W�WR�RXU�GDWD���
Ɣ $V�DQ�HYLGHQFH�EDVH�WR�LQIRUP�FDPSDLJQ�GHVLJQ�DQG�GHOLYHU\���
Ɣ 7R�LGHQWLI\�LQFLGHQWV�LQ�QHHG�RI�LQYHVWLJDWLRQ�DQG�UHOHYDQW�WUHQGV�WKDW�LQGLFDWH�IXUWKHU�

VWUDWHJLF�DFWLRQ�LV�UHTXLUHG��
Ɣ 7R�FRUUHFWO\�VLWH�3XEOLF�5HVFXH�(TXLSPHQW��35(��
Ɣ )RU�ZDWHU�VDIHW\�HGXFDWLRQ�
Ɣ 7R��SODQ�ORFDO�FDPSDLJQV�DQG�FRPPXQLW\�DFWLRQ�
Ɣ 7R�UHSRUW�WR�*RYHUQPHQW��JDLQ�VXSSRUW�RI�03V�DQG�/RFDO�$XWKRULWLHV�
Ɣ -XVWLI\�WUDGH�DVVRFLDWLRQV�VXSSRUW�

�

³,QIRUPLQJ�RXU�VXLFLGH�LQWHUYHQWLRQV�ZLWK�FOLHQWV�ZKR�KDYH�EHHQ�UHIHUUHG�WR�XV�ZKHUH�DOFRKRO�
DQG�RU�GUXJV�KDYH�EHHQ�D�IDFWRU�LQ�WKHLU�VXLFLGDO�EHKDYLRXU�DURXQG�RU�LQ�RSHQ�ZDWHU��
5HIHUUDOV�LQ�:HVW�:DOHV�DURXQG�WKLV�VHW�DUH�SUHGRPLQDQWO\�PDGH�YLD�1HLJKERUKRRG�3ROLFH�
WHDPV�VWDWLQJ�VXLFLGH�EHKDYLRXU�LQ�VHD��LQYROYLQJ�RU�QRW�FOLIIV��RU�ULYHUV��$ZDUHQHVV�RI�
PDQDJHUV�DV�WR�LVVXHV�KHOSV�LQIRUP�WUHDWPHQW�DQG�FDPSDLJQ�LQWHUYHQWLRQV�ORFDOO\´���

³�:H�KDYH�D�MRLQW�SURMHFW�ZLWK�WKH�51/,�DV�SDUW�RI�WKH�'URZQLQJ�3UHYHQWLRQ�6WUDWHJ\��WKLV�
KDV�FUHDWHG�D�MRLQW�FRPPXQLW\�VDIHW\�SURJUDPPH��&RDVWDO�YROXQWHHUV�GHOLYHU�VDIHW\�

��b



PHVVDJHV�WR�WKH�SXEOLF�EDVHG�RQ�WKH�GDWD�DQG�LQIRUPDWLRQ�JDWKHUHG�DQG�WKH�W\SHV�RI�
DFWLYLWLHV�SHRSOH�DUH�WDNLQJ�SDUW�LQ�´��

³8VH�ZLWKLQ�JHQHUDO�FRPPXQLFDWLRQV���ZLWKLQ�WKH�PHPEHUVKLS�DQG�H[WHUQDO�FRPPXQLFDWLRQV��
+HOSV�XV�WR�MXVWLI\�WKH�WUDGH�DVVRFLDWLRQV�VXSSRUW�IRU�QDWLRQDO�GURZQLQJ�SUHYHQWLRQ�VWUDWHJ\��
ZK\�ZH�DUH�ZRUNLQJ�ZLWK�D�UDQJH�RI�RWKHU�DJHQFLHV��ZK\�LW�LV�LPSRUWDQW�IRU�PHPEHUV�WR�UDLVH�
ZDWHU�VDIHW\�DZDUHQHVV�ZLWK�HPSOR\HHV��WR�VHH�RYHUODS�ZLWK�RXU�KLJK�ULVN�VLWHV�´��

³�,�XVH�WKH�LQIR�LQ�PDQ\�GLIIHUHQW�ZD\V��7R�HGXFDWH�DQG�VKDUH�WKH�H[WHQW�RI�WKH�SUREOHP�ZH�
KDYH��7R�JHW�EDFNLQJ�IURP�03
V�DQG�RU�WKH�SXEOLF�ZKR�PD\�EH�XQDZDUH�RI�WKH�GDQJHUV�WKDW�
RSHQ�ZDWHU�SRVVHVVHV��7R�HQFRXUDJH�FRXQFLOV��FRPSDQLHV�DQG�RUJDQLVDWLRQV�WR�GR�PRUH��
7KDW�FDQ�EH�OHJLVODWLRQ��VLJQDJH��ZDWHU�VDIHW\�HTXLSPHQW�LQ�SODFH��³�

³(QJDJHPHQW�ZLWK�IDPLOLHV��SROLFH�DQG�6$56�DFURVV�WKH�FKDULW\�UHJLRQ�WR�LQIRUP�
FRPPXQLWLHV�RI�ULVN��$OVR�OLQNLQJ�NH\�EHKDYLRXUV�WR�QDWLRQDO�VDIHW\�PHVVDJHV�FDPSDLJQV�WR�
UDLVH�DZDUHQHVV�DQG�UHGXFH�ULVN��3XUFKDVLQJ�RI�ELOLQJXDO�FDPSDLJQ�PDWHULDOV�WR�GHOLYHU�LQ�
DIIHFWHG�DUHDV�DQG�HQJDJH�ZLWK�PHGLD�LQ�ZULWWHQ�DQG�HOHFWURQLF�IRUPDWV�´��

�³3URPRWLQJ�VDIHW\�LQIRUPDWLRQ�WR�WKH�VZLPPLQJ�SRRO�DQG�KRW�WXE�LQGXVWU\�´�

³7R�UHSRUW�WR�*RYHUQPHQW�DQG�WR�LQIRUP�SUHYHQWLRQ�DFWLYLW\�DQG�SURPRWH�ZDWHU�VDIHW\�
SXEOLFDOO\�´��

�

:KR�SDUWLFLSDWHG"�
)LUH�DQG�5HVFXH�

$PEXODQFH�6HUYLFH�

:DWHU�6DIHW\�$FWLYLVW�

:$,'�DGPLQLVWUDWRU�

51/,�

6HDUFK�DQG�5HVFXH�

%HDFK�OLIHJXDUGV�

/RFDO�$XWKRULWLHV�

:DWHU�6DIHW\�(GXFDWRUV�

&RPPXQLW\�:DWHU�6DIHW\�*URXSV�

6XEVWDQFH�0LVXVH�VHUYLFHV�

+DUERXU�3RUW�DXWKRULW\�

��b



)ORRG�UHVFXH�

7UDGH�DVVRFLDWLRQV�

5RDG�6DIHW\�

:DWHU�6DIHW\�(TXLSPHQW�VXSSOLHUV�

+HDOWK�	�6DIHW\�DGYLVRUV�

&RQVXOWDQW���,QGHSHQGHQW�H[SHUW�

�

�

3DUW�����$ERXW�FROOHFWLQJ�ZDWHU�UHODWHG�
LQFLGHQW�GDWD�
�

7KH�ILUVW�VHFWLRQ�RI�WKH�VXUYH\�ZDV�DURXQG�KRZ�RUJDQLVDWLRQV�FROOHFW�WKHLU�RZQ�ZDWHU�UHODWHG�
LQFLGHQW�GDWD��

�����FROOHFW�ZDWHU��UHODWHG�LQFLGHQW�GDWD�IRU�WKHLU�RZQ�RUJDQLVDWLRQV�

�

�

��b



+RZ�WKH\�FROOHFW�GDWD�

�

'DWD��LV�FROOHFWHG�ZLWK�D�PL[�RI�SDSHU�DQG�HOHFWURQLF�PHDQV���LQFOXGLQJ�&&79��5DGDU��
UHFRUGLQJV�RI�SKRQH��UDGLR�DQG�UDGDU�FKDQQHOV��DOWKRXJK�ODUJHO\�RQ�SDSHU�ILUVW��WKHQ�
WUDQVIHUUHG�RQWR�D�SODWIRUP���%OXH�OLJKW�VHUYLFHV�KDYH�DXWRPDWLFDOO\�ORJJHG�FRQWURO�URRP�
FDOOV�IHHGLQJ�LQWR�WKHLU��,56����3DUDPHGLFV�XVH�$03'6��(YLGHQFH�IURP�9+)�DQG�5DGDU��
,QWHUYLHZ�RI�:LWQHVVHV��0LFURVRIW�$;��

7KLV�LV�DXWRPDWHG�IRU�VRPH�VHUYLFHV��

Ɣ 7KH�DPEXODQFH�VHUYLFH�XVH�D�V\VWHP�FDOOHG�02%,0('���ZKLFK�GUDZV�GDWD�RII�IRU�
QDWLRQDO�DPEXODQFH�VWDWLVWLFV��

Ɣ &DSWXUHG�WKURXJK�RXU�,0$3�GDWDEDVH�DQG�VWRUHG�LQ�'RFXPHQW�0DQDJHU�
Ɣ 6$50$1�DQG�$,5��$VVRFLDWLRQ�,QFLGHQW�5HFRUGLQJ��GDWDEDVH��3DUW�RI�/RZODQG�

5HVFXH�
Ɣ 6WRUP�&$'�&	&�
Ɣ LQIRUPDWLRQ�FDSWXUHG�IURP�RXU�PRELOLVLQJ�V\VWHP�LV�DXWRPDWHG�DQG�WKHQ�HQULFKHG�ZLWK�

KXPDQ�LQSXW��ODUJHO\�IURP�WKH�ILUHILJKWHUV�WKDW�DWWHQGHG�WKH�LQFLGHQW�
Ɣ ,Q)R�([FKDQJH�SURYLGHV�E\�$OFXPXV�
Ɣ $XWRPDWHG�LQWHUQHW�VHDUFKHV�IRU�PHGLD�UHSRUWV�RQ�ZDWHU�UHODWHG�LQFLGHQWV�LQ�TXDUULHV�

'DWD�LV�FROOHFWHG�PDQXDOO\�IRU�PDQ\�SDUWLFLSDQWV�ZLWK�VRPH�RUJDQLVDWLRQV�KDYLQJ�HOHPHQWV�
RI�DXWRPDWHG�FROOHFWLRQ�ZKLFK�DUH�VRPHWLPHV�DGGHG�WR��PDQXDOO\��

³7KH�2SHUDWLRQDO�&RQWURO�6\VWHP�WUDQVIHUV�NH\�GHWDLOV�WR�RXU�,QFLGHQW�5HFRUGLQJ�6\VWHP�
ZKLFK�LV�WKHQ�DGGHG�WR�PDQXDOO\�E\�RSHUDWLRQDO�FUHZV´�

� �

��b



�

:KDW�GDWD�GR�WKH\�FROOHFW"�

�

�

�

�

��b



2WKHU�UHVSRQVHV�KLJKOLJKW�VRPH�RI�WKH�FKDOOHQJHV�RI�FROOHFWLQJ�GDWD��

³7KH�DERYH�UHVSRQVH�LV�WKDW�RI�DPEXODQFH�DW�VFHQH�UHFRUGLQJ��0\�H[DPSOH�GHVFULEHG�KRZ�
HDV\�GDWD�LV�PLVVHG��/RFDWLRQ�LV�XVXDOO\�DZD\�IURP�LQFLGHQW��,I�51/,�OLIHERDW�DQG�RQ�GXW\�
/LIHJXDUGV��+0&*�DQG�6$5�+��WKH\�UHFRUG�WKLQJV�DV�SHU�WKHLU�SURFHGXUHV��DV�GRHV�3ROLFH�
DQG�)LUH��EXW�DOO�JHQHUDOO\�DVN�DPEXODQFH�VHUYLFH�LQ���(DV\�ZLQ�LV�WR�IRFXV�RQ�DPEXODQFH�
VHUYLFH���6HOI�SUHVHQWDWLRQ�DW�KRVSLWDO�RU�RWKHU�KHDOWKFDUH��*3�0LQRU�,QMXU\�XQLW��DOO�KDYH�
GLIIHUHQW�PHGLFDO�DSSURDFKHV���7KH�)DWDO�3DGVWRZ�GURZQLQJV�KDG���GLIIHUHQW�RUJDQLVDWLRQV�
LQYHVWLJDWLQJ�´�

³'HWDLOV�RI�FDVXDOWLHV�YHU\�EDVLF��DJH��VH[��QDPH�DQG�ZKDW�LQMXULHV�UHSRUWHG�LQ�PHGLD��7KLV�
LV�WKH�VDPH�IRU�GHPRJUDSKLF�GDWD��7KH�GDWD�ZH�FRYHU�LV�EDVLF�VR�WKDW�ZH�KDYH�NQRZOHGJH��
VWDWV�RI�QXPEHU�RI�LQMXULHV�IDWDOLWLHV�RFFXUULQJ�LQ�TXDUULHV��DFWLYH�RU�GLVXVHG��QDWXUH�RI�TXDUU\�
H�J��VDQG�DQG�JUDYHO��KDUG�URFN����ZKHWKHU�PHPEHU�RU�QRQ�PHPEHU�VLWH���ZKR�RZQV�LI�
NQRZQ���ORFDWLRQ���WKLV�LQFOXGHV�DOO�LQFLGHQWV�LQYROYLQJ�PHPEHUV�RI�WKH�SXEOLF�LQMXUHG�LQ�
TXDUULHV�ZKDUI�UHJDUGOHVV�RI�ZKHWKHU�RU�QRW�ZDWHU�LQYROYHG��´�

³$�ORW�RI�LQIRUPDWLRQ�LV�FROOHFWHG�YLD�YROXQWHHUV�DQG�QRW�DOZD\V�FRQVLVWHQW�´�

³$FWLYLW\�W\SH��ZKDW�KDSSHQHG��/RFDWLRQ�IHDWXUH��DOFRKRO�GUXJV�LQYROYHG��ORFDWLRQ�QDPH��ERDW�
W\SH�LI�DSSOLFDEOH��ZDWHU�GHSWK�DQG�HQYLURQPHQWDO�IHDWXUHV��LI�DYDLODEOH���FRURQHU�
LQIRUPDWLRQ��,Q�UHJDUGV�WR�ZLWQHVV�GHWDLOV���ZH�UHFRUG�REVHUYDWLRQV�LQ�WKH�QDUUDWLYH�EXW�QR�
SHUVRQDO�GHWDLOV��,I�E\�GHPRJUDSKLFV�\RX�PHDQ�ZKHUH�WKH\�OLYH�HWF��ZH�GRQ
W�UHFRUG�WKLV�DQG�
LW�LV�QRW�FXUUHQWO\�FDSWXUHG�RQ�:$,'�´�

³7KLV�LV�XVXDOO\�IURP�QRWLILFDWLRQ�WR�51/,��XVXDOO\�IURP�FRDVWJXDUG��WR�WKH�HQG�RI�WKH�LQFLGHQW�
IURP�DQ�51/,�SHUVSHFWLYH��L�H��WKH�OLIHERDW�UHWXUQV�WR�WKH�OLIHERDW�VWDWLRQ�DQG�FDVXDOW\���LI�
DQ\��KDQGHG�WR�RWKHU�VHUYLFHV�´�

�

�

�

�

�

�

�

�

�

�

��b



�

�

:KHQ�LV�GDWD�FROOHFWHG"�

�

2WKHU�UHVSRQVHV�LQFOXGHG���

³$OWKRXJK�DOO�RI�WKHVH�PD\�EH�LQFOXGHG�LQ�RQH�HQWU\�LQ�WKH�6DIHU�&RPPXQLWLHV�:DUGHQV�
DFWLRQ�ORJV�ZKLFK�ZH�VKDUH�ZLWK�6)56��ZKHUH�DSSOLFDEOH��DQG�RXU�QHZ�PRELOH�ZRUNLQJ�DSS�
ZKLFK�UHFRUGV�RXU�SHUIRUPDQFH�PDQDJHPHQW�GDWD�´�

³,�ZURWH�WKH�GDWD�ILHOGV�IRU�6/6*%�6($5(0�DIWHU�FROODWLQJ�ILUVW�&RXQW\�GDWD�LQ�&RUQZDOO��
ZKHUH�DW�WLPH�GLVFRYHUHG�WKH�YROXQWHHUV�DQG�SDLG�FRXQFLO�OLIHJXDUGV�ZHUH�UHVFXLQJ�DQG�
SUHYHQWLQJ�ZDWHU�FRDVWDO�GHDWKV�WR�H[FHHG�OLIHERDW�VWDWLVWLFV�QDWLRQDOO\�DW�WKH�WLPH������¶V��´�

³:H�DUH�LQWHUHVWHG�LQ�FROOHFWLQJ�GDWD�IRU�DOO�RI�WKHVH�VWDJHV�´�

³:H�WU\�DQG�DWWHQG�&RURQHUV�,QTXHVWV�ZKHQHYHU�ZH�FDQ�WR�FDSWXUH�DQ\�UHOHYDQW�
LQIRUPDWLRQ�´� �

�³3RVW�LQFLGHQW�UHYLHZ�RQO\�E\�H[FHSWLRQ��LQMXU\�WR�FUHZ��RU�ODUJH�VFDOH�35��´�

�

+RZ�GR�WKH\�HQVXUH�GDWD�LV�FRUUHFW�DQG�FRPSOHWH"�

Ɣ :H�IROORZ�D�TXDOLW\�DVVXUDQFH�SURFHVV�WR�UHVROYH�UHFXUULQJ�RU�NQRZQ�LVVXHV�

��b



Ɣ 7KHUH�LV�VRPH�FURVV�UHIHUHQFLQJ�ZLWK�SDUWQHU�DJHQFLHV�WKRXJK�DGPLWWHGO\�WKLV�LV�
OLPLWHG�DQG�KDSSHQV�RQ�DQ�DG�KRF�EDVLV��

Ɣ 7KH�ILUVW�SRLQW�RI�UHFRUGLQJ�GDWD�LV�DW�RXU�)LUH�&RQWURO�5RRP��ZKHUH�WKLV�GDWD�LV�
FDSWXUHG�RQ�RXU�FRPPDQG�DQG�FRQWURO�V\VWHP��&UHZV�ZLOO�FRPSOHWH�WKH�LQFLGHQW�
UHFRUGLQJ�V\VWHP��,56��ZKLFK�FDSWXUHV�WKH�NH\�SRLQWV�

Ɣ :LWQHVVHV���DQG�FRQILGHQWLDO�PHGLFDO�QRWHV��GRZQ�WR�FOLQLFLDQV�H[SHULHQFH��7KDQNIXOO\�
LQ�VRPH�VRXWK�ZHVW�DUHDV�WKH\�KDYH�D�ORW�RI�H[�OLIHJXDUGV�LQ�DPEXODQFH�VHUYLFHV�EXW�
WKH\�DVVXPH�DPEXODQFH�DGYLVRUV�DUH�DZDUH�DQG�WKH�SURFHVVHV�FDQ�FROOHFW�WKH�
UHOHYDQW�GDWD��

Ɣ :HOO�HVWDEOLVKHG�LQYHVWLJDWLRQ�SURFHVV�XWLOLVLQJ�WKH�0$,,)�,QYHVWLJDWLRQ�0DQXDO�GXULQJ�
ZKLFK�ZH�FRQVLGHU��3$&(��DV�VRPH�RI�RXU�LQFLGHQWV�HQG�XS�ZLWK�SURVHFXWLRQ�XQGHU�
RXU�%\H�ODZV��

Ɣ ,QIRUPDWLRQ�LV�VKDUHG�DQG�FKHFNHG�E\�2IILFHU�LQ�FKDUJH�
Ɣ 5HDO�WLPH�LQIRUPDWLRQ�DQG�WUDFNLQJ�DQG�LQIR�IURP�3ROLFH�
Ɣ :H�WUXVW�RXU�YROXQWDU\�FOXEV�WR�SURYLGH�DFFXUDWH�UHFRUGV�DQG�IHHGEDFN�
Ɣ 3UR�IRUPD�DV�SDUW�RI�SURFHGXUH�WR�FKHFN�IRU�FRPSOHWHQHVV�
Ɣ ,W�GHSHQGV�RQ�WKH�LQFLGHQW��5HFRUGLQJV�DUH�IRU�KDUERXU�UHJXODWLRQ�SXUSRVHV���6$5�

GDWD�LV�QRW�FRPSUHKHQVLYHO\�UHFRUGHG�DV�WKDW�LV�WKH�UHVSRQVLELOLW\�RI�WKH�&RDVW�*XDUG��
Ɣ ,'�LI�WKH\�KDYH�LW��VKLSV�QDPH�,02�QXPEHU��SKRWR
V�

�

:KDW�IRUPDWV�DUH�XVHG�WR�FROOHFW�GDWD"�

�

�

��b



2WKHU ���

Ɣ 5$'$5�DQG�9+)�
Ɣ ,QFLGHQW�ORJV�
Ɣ ([FHO�6SUHDGVKHHW�
Ɣ �'LJLWDO�IRUPV�

�

'R�WKH\�FROOHFW�µQHDU�PLVV¶�GDWD"�
���DQVZHUHG�WKLV�TXHVWLRQ��ZLWK�D�IHZ�H[FHSWLRQV�WKH\�DOO�FROOHFW�HLWKHU�DOO�LQFLGHQWV�
DWWHQGHG�RU�QHDU�PLVVHV��'LIIHUHQW�WHUPV�DUH�XVHG�IRU�QHDU�PLVVHV�LQFOXGLQJ�µ$VVLVWDQFH¶�
DQG�µ6DIHW\�,PSURYHPHQW�2SSRUWXQLWLHV¶��

³<HV�DOO�UHODWHG�DFWLYLWLHV�DUH�UHFRUGHG�LQ�WKH�6DIHU�&RPPXQLW\�:DUGHQV�GDLO\�HOHFWURQLF�
ORJV�´�

³1RW�LQ�DPEXODQFH�VHUYLFH���XQOHVV�ZDVWH�RI�UHVSRQVH��7KHUH�LV�D�ZULWWHQ�FRPPHQWDU\�RI�
IDFWV�NQRZQ�´�

³<HV��$OO�3,5��3RUW�LQFLGHQWV�UHSRUW��DQG�105��1HDU�PLVV�UHSRUWV��DUH�UHFRUGHG�DQG�
LQYHVWLJDWHG�´�

³<HV��KDYH�D�KHDOWK�DQG�VDIHW\�UHSRUWLQJ�WRRO�´��

³<HV��QHDU�PLVV�GDWD���XQGHU�KHDGLQJ�
DVVLVWDQFH
�´��

³�<HV���LI�LW�JLYHV�XV�JUHDWHU�NQRZOHGJH�RI�SRWHQWLDO�KRW�VSRWV�DJDLQVW�WUHQGV��FOLQLFDO�
JRYHUQDQFH�DQG�OLIHJXDUG�VXSSRUW�´��

³6WRUP�ZLOO�FDSWXUH�WKLV�EXW�ZRQ¶W�EH�GRZQORDGHG�XQOHVV�VSHFLILFDOO\�UHTXHVWHG�´�

³<HV���ZH�FDOO�WKHVH�6DIHW\�,PSURYHPHQW�2SSRUWXQLWLHV�´��

³<HV��VSUHDG�DFURVV���FDWHJRULHV���)DWDOLW\���'&,���6XUIDFH�%RDWLQJ���$VFHQW���7HFKQLTXH�
��(TXLSPHQW���,OOQHVV�,QMXU\���0LVF�´��

�

'R�WKH\�FROODERUDWH�RQ�GDWD�FROOHFWLRQ�DQG�ZKR�HOVH�
FRQWULEXWHV"�
6RPH�FROODERUDWLRQ�GRHV�WDNH�SODFH�SDUWLFXODUO\�EHWZHHQ�HPHUJHQF\�VHUYLFHV�DJHQFLHV��
'DWD�LV�FROOHFWHG�SUR�DFWLYHO\�IURP�PHGLD�VRXUFHV��SXEOLF�DQG�&RURQHUV��7KHUH�LV�FDXWLRQ�
DURXQG�GDWD�SULYDF\��

&ROODERUDWLRQ�WDNLQJ�SODFH��

��b



Ɣ 6)56�DQG�3ROLFH�6FRWODQG��$OVR�PHPEHUV�RI�WKH�SXEOLF�ZLOO�RFFDVLRQDOO\�UHSRUW�
GHIHFWV�RU�WKHIW�WR�ZDWHU�VDIHW\�HTXLSPHQW�DQG�VLJQDJH���

Ɣ 3XEOLF��3ROLFH�0DULQH�8QLW��FRPPHUFLDO�RSHUDWRUV��0DULWLPH�DQG�&RDVWJXDUG�$JHQF\��
/RFDO�0DULQDV�DQG�/RFDO�<DFKW�&OXEV��

Ɣ 51/,��&RDVW�*XDUG�DQG�1&,��
Ɣ �3DUWQHU�DJHQFLHV��ZLWQHVVHV��WDVNLQJ�DXWKRULWLHV��
Ɣ $OO�RXU�YROXQWDU\�OLIHJXDUG�FOXEV��FXUUHQW�QXPEHUV�DUH����WKURXJKRXW�:DOHV��
Ɣ 3ROLFH��PHPEHUV��RWKHU�VWDWXWRU\�DXWKRULWLHV��
Ɣ 0HPEHUV��RWKHU�GLYLQJ�RUJDQLVDWLRQV�RWKHU�UHVFXH�RUJDQLVDWLRQV��PHGLD�LQIRUPDWLRQ��
Ɣ +0&*��51/,�/DXQFKLQJ�$XWKRULW\��FDVXDOW\�WKHPVHOYHV��

'DWD�SURWHFWLRQ�FRQFHUQV��

Ɣ $Q\RQH�LQYROYHG�LQ�DQ�LQFLGHQW�LV�UHFRUGHG��EXW�ZH�RQO\�UHFRUG�LQIRUPDWLRQ�IRU�
RXUVHOYHV���

Ɣ �3URWHFWHG�GDWD�ZRXOG�QHHG�WR�EH�UHOHDVHG�XQGHU�DSSURSULDWH�UHJXODWLRQ�RU�ODZ���
Ɣ 2QO\�RXU�RZQ�VWDII�FDQ�DFFHVV�RXU�ORJV�

�3UR�DFWLYH�UHVHDUFK��

Ɣ 0HPEHUV�DQG�WKH�PHGLD�UHSRUWV�ZH�SLFN�XS��
Ɣ ,Q�WKH�LQIRUPDWLRQ�ZH�KROG�ZKLFK�LV�PDLQO\�SUHVV�DUWLFOHV��WKH�SXEOLF��UHODWLYHV��SROLFH�

DQG�RWKHU�HPHUJHQF\�VHUYLFHV�FRQWULEXWH�WR�EXLOGLQJ�XS�WKH�SLFWXUH�RI�WKH�LQFLGHQW��
&RURQHUV�FRQWULEXWH�LQIRUPDWLRQ�DORQJ�ZLWK�RWKHU�:$,'�VWDNHKROGHUV�LI�ZH�GRQ¶W�KDYH�
DOO�WKH�LQIRUPDWLRQ�ZH�UHTXLUH�,I�DQ�LQGLYLGXDO�ZDQWV�WR�UHSRUW�D�SDUWLFXODU�LQFLGHQW�WR�
RXU�RUJDQLVDWLRQ��WKHQ�RFFDVLRQDOO\�ZH�JHW�WKLV�LQIRUPDWLRQ�YLD�RXU�KHOS�LQER[HV��

1R�FROODERUDWLRQ�ZLWK�GDWD���

Ɣ 2QO\�6/6*%�PHPEHUV��
Ɣ 1R�RWKHU�FRQWULEXWRUV��
Ɣ ,QVWUXFWRUV�DQG�OLIHJXDUGV�RQO\��
Ɣ �:H�ZRXOG�OLNH�WR�PDNH�LW�DV�HDV\�DV�SRVVLEOH�IRU�WKRVH�LQYROYHG�ZLWK�UHVSRQVH�WR�

LQFLGHQWV�WR�FRQWULEXWH��,QFOXGLQJ�ODQGRZQHUV��ZDWHU�IURQW�DQG�RQ�ZDWHU�RSHUDWRUV��
DQG�LI�SRVVLEOH�WKH�SXEOLF��

�

� �

��b



3DUW�����$ERXW�:$,'��
$ERXW�FRQWULEXWLQJ�GDWD�WR�:$,'�
�

'R�UHVSRQGHQWV�FRQWULEXWH�WR�:$,'"�$URXQG�����GR��

�

�

+RZ�GR�WKH\�LQSXW�GDWD�LQWR�:$,'"��
2QO\����DQVZHUHG�EXW�WKH�PDMRULW\�LV�PDQXDO�LQSXW�HLWKHU�E\�WKHLU�RZQ�RU�:$,'�VXSHUXVHU��

�

�

��

��b



³9HU\�RFFDVLRQDOO\�ZH�KDYH�VKDUHG�D�ILOH�ZLWK�:$,'�WR�FURVV�UHIHUHQFH�RXU�GDWD�ZLWK�\RXU�
GDWD���PDLQO\�WR�LGHQWLI\�JDSV�RU�ZKHUH�WKH�ORFDWLRQ�RI�WKH�LQFLGHQW�KDV�EHHQ�GHVFULEHG�
GLIIHUHQWO\�´�

�
,V�WKHUH�GDWD�JDWKHUHG�WKDW�LV��QRW�VXEPLWWHG�WR�:$,'�DQG�
ZK\"�
�����RI�UHVSRQGHQWV�VWDWHG�WKDW�WKHUH�LV�LQIRUPDWLRQ�FROOHFWHG�E\�WKHLU�RUJDQLVDWLRQ�WKDW�LV�
QRW�VXEPLWWHG�WR�:$,'�LQFOXGLQJ��

Ɣ 0HGLFDO�LQIRUPDWLRQ��FLUFXPVWDQFHV��FDXVHV��OLQNHG�WR�LQFLGHQWV��
Ɣ �0RUH�UHFHQW�GDWD��
Ɣ :H�FROODWH�GDWD�IURP�HYHU\�LQFLGHQW�WKH�&RDVWJXDUG�DWWHQGV��IDOVH�DODUPV�DQG�QRQ�

IDWDO�GDWD�LV�QRW�DGGHG�LQWR�:$,'��
Ɣ $OO�WKH�LQWHUYHQWLRQV��QHDU�PLVVHV��0$,%�UHSRUWV�E\�XV��
Ɣ 1RQ�IDWDO�2SHUDWLRQDO�VWDWV��
Ɣ 5HSXEOLF�RI�,UHODQG�IDWDOLWLHV�ZKLFK�LV�RXWVLGH�WKH�:$,'�UHPLW��%ULWLVK�FLWL]HQV�

GURZQLQJ�DEURDG��
Ɣ �5HFRUGV�RI�����FDOOV��

�

:K\�GRQ¶W�WKH\�VXEPLW�WKLV�GDWD�WR�:$,'"�
³,W�ZRXOG�QRW�EH�SRVVLEOH�WR�KDYH�WKH�KXPDQ�UHVRXUFH�WR�FKHFN�WKH�GDWD�IRU�DFFXUDF\�GXH�WR�
WKH�KXJH�YROXPH�RI�LQFLGHQWV�FROODWHG��$V�DQ�RUJDQLVDWLRQ�ZH�ZRXOG�QHHG�WR�FKDQJH�WKH�
SURFHVV�RI�KRZ�HPHUJHQF\�FDOOV�DUH�UHFRUGHG�IURP�WKH�EHJLQQLQJ��WKHUH�DOVR�PD\�QRW�EH�D�
UREXVW�ZD\�RI�FKHFNLQJ�IRU�DFFXUDF\��)RU�H[DPSOH��ODW�DQG�ORQJ�LV�RQO\�UHFRUGHG�DW�WKH�
EHJLQQLQJ�RI�DQ�LQFLGHQW�DV�D�URXJK�ORFDWLRQ��,I�WKDW�ORFDWLRQ�LV�LQFRUUHFW�WKHQ�LW�ZLOO�QRW�EH�
XSGDWHG��VLPSO\�UHFRUGHG�ZLWKLQ�WKH�QDUUDWLYH��7KHUH�ZRXOG�QRW�EH�WKH�KXPDQ�UHVRXUFH�WR�
FKHFN�HDFK�LQFLGHQW�QDUUDWLYH�WR�ILQG�D�UHYLVHG�LQFLGHQW�ORFDWLRQ´�

$�QXPEHU�RI�UHDVRQV��VXFK�DV��
�1R�RIILFH�VXSSRUW�RQO\�YROXQWHHUV�
�0DLQO\�LQFLGHQWV�DUH�
GHDOW�ZLWK�ZLWKRXW�WKH�QHHG�IRU�DQ�LQFLGHQW�QXPEHU�IURP�+0�&RDVWJXDUG��LH��EDVLF�ILUVW�DLG��
QRQ�VHULRXV�DVVLVWDQFH��HWF��

�

�

$ERXW�WKH�XVH�RI�GDWD�IURP�:$,'��
����RI�UHVSRQGHQWV��DQVZHUHG�E\�����XVH�:$,'�GDWD�

��b



:KDW�GDWD�IRUPDWV�GR�WKH\�QHHG"�

�

�

Ɣ *RLQJ�IRUZDUG�LW�ZRXOG�EH�XVHIXO�WR�EH�DEOH�WR�VHOHFW�UHOHYDQW�GDWD�IURP�:$,'�DQG�
FURVV�UHIHUHQFH�ZLWK�RXU�GDWD��7KLV�KDV�DOUHDG\�KDSSHQHG�LQ�WKH�SDVW��

Ɣ %LOLQJXDO�:HOVK�ODQJXDJH�DV�SHU�:HOVK�*RYHUQPHQW�ODQJXDJH�DFW��
Ɣ �:H�PDLQO\�UHIHU�WR�WKH�$QQXDO�:$,'�UHSRUWV�EXW�WKLV�PD\�H[SDQG�DV�ZH�FRQGXFW�

PRUH�VFLHQWLILF�DQDO\VLV�RI�RXU�GDWD�
Ɣ *,6�PDSSLQJ�GDWD�VKRZV�YHU\�JRRG�YLVXDO�GLVSOD\V�

�

,V�WKHUH��GDWD�WKH\�QHHG�EXW�FDQ¶W�FXUUHQWO\�JHW�IURP�:$,'"� �
:KHUH�FDVXDOWLHV�FDPH�IURP��OLYH�

Ɣ �:KHUH�SHRSOH�ZKR�GURZQ�WUDYHOOHG�IURP�DV�ZH�NQRZ�ORWV�RI�SHRSOH�GR�QRW�OLYH�FORVH�
WR�ZKHUH�WKH\�GLHG��7KLV�LQVLJKW�LV�LQYDOXDEOH�WR�KHOS�LQIRUP�WDUJHWHG�ZDWHU�VDIHW\�
ZRUN�WR�LQIOXHQFH�EHKDYLRXU�IXUWKHU�XS�WKH�GURZQLQJ�FKDLQ��

Ɣ 1HDU�PLVVHV��ZKHUH�SDWLHQW�OLYHV�QRW�MXVW�ZKHUH�WKH�LQFLGHQW�RFFXUV�
Ɣ 6SHFLILF�DUHD�EUHDNGRZQ�RI�6XLFLGH�VWDWV��3RVWFRGH�DUHD�IURP�ZKHUH�FDVXDOW\�

RULJLQDWHG���

�

&DXVH�RI�DFFLGHQW�

Ɣ ,PPHGLDWH�XQGHUO\LQJ�FDXVH�DWWULEXWLRQ�OLQNHG�WR�WKH�LQFLGHQW��
��b



Ɣ 7UXH�FDXVDOLW\��

�

1HDU�0LVV�GDWD�

Ɣ ,W�ZRXOG�EH�JUHDW�WR�KDYH�PRUH�LQIRUPDWLRQ�DERXW�LQFLGHQWV�ZKHUH�WKHUH�ZHUH�QHDU�
PLVVHV�WKDW�RFFXUUHG�LQ�TXDUU\�ODNHV��ZRXOG�EH�XVHIXO�IRU�DOO�W\SHV�RI�LQFLGHQWV�
ZKHWKHU�RU�QRW�ZDWHU�UHODWHG���:H�ZRXOG�DOVR�OLNH�WR�UXQ�RXU�GDWD�RQ�KLJK�ULVN�VLWHV�
DJDLQVW�\RXU�GDWD�WR�VHH�ZKHWKHU�WKHUH�ZHUH�FRQFHQWUDWLRQV�RI�VLWHV�ZKHUH�VRPH�MRLQW�
DJHQF\�ZRUN�ZRXOG�EH�ZRUWKZKLOH���

Ɣ 1HDU�PLVV�GDWD�ZKLFK�SROLFH�FROOHFW�ZKHQ�UHVSRQGLQJ�WR��GHDOLQJ�ZLWK�DQG�UHIHUULQJ�WR�
WLHU���VXEVWDQFH�PLVXVH�VHUYLFHV�ZKHUH�DOFRKRO�DQG�GUXJV�DUH�LQYROYHG���

�

2WKHU�

Ɣ <HV��ORDGV����SV\FKRORJLFDO��HYHQW�SUDFWLFH��SUHYHQWLRQ�LQ�SODFH��HTXLSPHQW�DYDLODEOH�
WR�WKH�SXEOLF���UHVRXUFHV�IRU�UHVFXH��ZKR�UDLVHG�DODUP��ZKDW�ZDV�GRQH��&DXVHV��
(YHU\WKLQJ�DQG�WUHQG�PDSSLQJ���

Ɣ ,�ZRXOG�OLNH�DQ�DQQXDO�XSGDWH�RQ�DUHD
V�DURXQG�WKH�FRXQWU\�WKDW�KDYH�PDGH�KXJH�
FKDQJHV��,W�ZRXOG�EH�JRRG�WR�KHDU�DERXW�SURJUHVV�DW�DOO�VWDJHV�EXW�DW�OHDVW�DQQXDOO\�
ZH�FDQ�JHW�D�IHHO�IRU�ZKDW�LV�DFWXDOO\�EHLQJ�GRQH�WR�UHGXFH�WKHVH�VKRFNLQJ�VWDWV��,�
WKLQN�LW�ZRXOG�EH�KHOSIXO�WR�NQRZ�WKH�DFWXDO�DPRXQW�RI�DOFRKRO�FRQVXPSWLRQ�DIWHU�ORVV�
RI�OLIH���$OVR�H[WHQGHG�WR�WKLV�TXHVWLRQ�UHDOO\��,V�WKHUH�DQ�DPRXQW�RI�DOFRKRO�LQ�WKH�
V\VWHP�EHIRUH�D�GULQN�GULYH�UHODWHG�GHDWK�LV�FODVVHG�DV�D�GULQN�GULYH�UHODWHG�GHDWK�RU�
LI�WKH�SHUVRQ�GULYLQJ�ZDV�EHORZ�WKH�OHJDO�GULQN�GULYH�OLPLW�LV�LW�MXVW�UHFRUGHG�DV�D�57&"�
��

Ɣ %UHDNGRZQ�RI�ORFDWLRQV�ZLWKLQ�FRXQW\�WR�LGHQWLI\�ULVN�VSRWV��
Ɣ (WKQLFLW\��

�

+RZ�XVHIXO�ZRXOG�WKH\�ILQG�DQ�$3,�IHHG"��
���DQVZHUHG���RYHU�����GLGQ¶W�NQRZ�EXW�QHDUO\�����WKRXJKW�LW�ZRXOG�EH�YHU\�
XVHIXO�HVVHQWLDO��$�QXPEHU�RI�SHRSOH�FRPPHQWHG�WKH\�GLGQ¶W�NQRZ�ZKDW�DQ�$3,�IHHG�ZDV���

2WKHU�UHVSRQVHV��

Ɣ 6RPHZKDW�XVHIXO�IRU�DFFHVVLQJ�XS�WR�GDWH�GDWD�LQ�D�WLPHO\�PDQQHU�WKDW�FDQ�EH�
PDQLSXODWHG�DV�UHTXLUHG��

Ɣ ,�WKLQN�LW�FRXOG�EH�XVHIXO�WR�HQDEOH�XV�WR�WDUJHW�RXU�PHGLD��VRFLDO�PHGLD��OHDUQLQJ�
PDWHULDOV�EHWWHU�

Ɣ <RX�DVVXPH�,�NQRZ�ZKDW�DQ�$3,�IHHG�LV��,�JRRJOHG�LW��$�GRZQORDG�IXQFWLRQ�ZRXOG�
DOZD\V�EH�XVHIXO�

��b



�

�

)LQDOO\��ZH�DVNHG�LI�WKHUH�ZDV�DQ\WKLQJ�HOVH�WKH\�ZDQWHG�WR�DGG�DURXQG�WKHLU�QHHGV�ZLWK�
UHJDUG�WR�LQFLGHQW�GDWD�DQG�LQVLJKW�

:H�UHFHLYHG����UHVSRQVHV��DQVZHUV�LQ�IXOO�EHORZ��7KHVH�FRUUHODWH�ZLWK�WKH�WKHPHV�
LGHQWLILHG�WKURXJKRXW�WKLV�SURMHFW��

,PSURYHG�FROODERUDWLRQ�

Ɣ 7KHUH�QHHGV�WR�EH�DQ�LPSURYHG�VKDULQJ�RI�UHOHYDQW�LQFLGHQW�LQIRUPDWLRQ�DQG�
SHUIRUPDQFH�GDWD��WKLV�LQFOXGHV�RXU�FRQWULEXWLRQ�DQG�SURYLVLRQ�RI�WKLV��SDUWQHUV�
ZRUNLQJ�LQ�ORFDOLWLHV����

Ɣ 5HJXODUO\�VKDULQJ�PRUH�ORFDO�LQIRUPDWLRQ�ZLWK�FRPPXQLW\�VDIHW\�SDUWQHUVKLSV�ZRXOG�
EH�H[WUHPHO\�YDOXDEOH�WRR���

Ɣ &URVV�VKDULQJ�GDWD�GRHV�QRW�KDSSHQ�DQG�WKH�DSSURDFK�RI�FRURQHUV�LV�YDULHG���
Ɣ ,W�QHHGV�WR�ILW�LQWR�H[LVWLQJ�IRUPDWV�SUHVHQWO\�XVHG�E\�SROLFH�DQG�&*��DQG�LW�PD\�EH�D�

V\VWHP�WKDW�ZH�DOO�KDYH�WR�DJUHH�RQ�WR�PDNH�WKH�GDWD�ZRUN��

1RQ�IDWDO�GDWD�QHDU�PLVVHV�

Ɣ ,Q�IXWXUH�WKH�PRVW�XVHIXO�GHYHORSPHQW�ZRXOG�EH�WKH�UHFRUGLQJ�DQG�DQDO\VLV�RI�
ZDWHU�UHODWHG�LQFLGHQWV��L�H��QRQ�IDWDO�LQFLGHQWV��DQG�SXEOLVKLQJ�WKHVH��

Ɣ ,�EHOLHYH�WKDW�GHYHORSLQJ�:$,'�WR�LQFRUSRUDWH�LQIRUPDWLRQ�RQ�QHDU�PLVVHV�HWF��ZRXOG�
EH�YHU\�KHOSIXO��,W�ZRXOG�EH�KHOSIXO�LI�ZH�ZHUH�DEOH�WR�FURVV�UHIHUHQFH�RXU�KLJK�ULVN�
VLWH�GDWD�ZLWK�LQIRUPDWLRQ�RQ�RWKHU�VLWHV�QHDUE\�WKDW�DUH�UHFRJQLVHG�DV�KLJK�ULVN���

Ɣ ,W�RQO\�FDSWXUHV�GHDWK��VR�WKDW�LV�MXVW�WKH�>WLS�RI�WKH@��LFHEHUJ�RI�WUHQGV�DQG�GRHV�QRW�
JLYH�WKH�IXOO�SLFWXUH�IRU�H[DPSOH�PHQWDO�KHDOWK�LQWHUYHQWLRQ�IRU�XV�LV�JRLQJ�XS���QRW�
FDSWXUHG�RU�VHHQ�DV�D�UROH�LQ�RXU�SDWURO�E\�RWKHU�VHUYLFHV�RU�VWDWXWRU\��

Ɣ 0RUH�QRQ�IDWDO�GURZQLQJ�LQIRUPDWLRQ�ZRXOG�DOORZ�D�ULFKHU�SLFWXUH�IRU�LQWHUYHQWLRQ�
GHYHORSPHQW�ZLWK�IDWDO�DFFLGHQWDO�GURZQLQJ�QXPEHUV�EHLQJ�UHODWLYHO\�VPDOO��

Ɣ :H�ZRXOG�OLNH�WR�VHH�UHVFXH�GDWD��

'DWD�DQDO\VLV���$FFHVV�WR�GDWD�

Ɣ 7KH�SRZHU�%,�GDVKERDUGV�DUH�H[FHOOHQW�VR�NHHS�GHYHORSLQJ�WKRVH��7KH�PRUH�SXEOLF�
WKLV�LQIRUPDWLRQ�FDQ�EH�LW�KHOSV�UDLVH�DZDUHQHVV�RI�WKH�ULVN��

Ɣ �/LPLWHG�GDWD�DFFHVV�PHDQV�URRW�FDXVH�DQDO\VLV�FDQQRW�EH�PDGH�E\�ZKDW�DUH�PRVWO\�
YROXQWHHUV�EXW�PD\�EH�KLJKO\�H[SHULHQFHG�LQ�WKHLU�ILHOGV��

Ɣ $Q�HDV\�WR�DFFHVV�DQG�XVH�LQFLGHQW�GDWDEDVH�ZRXOG�EH�YHU\�XVHIXO�WR�DQDO\VH�ZKHUH��
ZKHQ�DQG�KRZ�LQFLGHQWV�DUH�KDSSHQLQJ�VR�WKDW�FRQWURO�PHDVXUHV�FDQ�EH�SXW�LQ�SODFH���

Ɣ (DVLO\�DFFHVVLEOH�UHSRUWLQJ�SDWKZD\�WR�VWDUW�D�FRQYHUVDWLRQ�DURXQG�D�QHDU�PLVV�RU�
IDWDO�GURZQLQJ�ZRXOG�LPSURYH�FKDQFHV�RI�IXOOHU�VWDWV�DQG�HQJDJHPHQW�ZLWK�GDWD�
UHFRUGLQJ��6$03/(�'$7$��,Q�&HUHGLJLRQ��:DOHV������'\IHG�'UXJ�	�$OFRKRO�6HUYLFH�

��b



UHFHLYHG�DURXQG���UHIHUUDOV�VWDWLQJ�VXLFLGH�EHKDYLRXU�DURXQG�RSHQ�ZDWHU�DV�D�SULPDU\�
FRQFHUQ���

Ɣ �:KDWHYHU�:$,'�GRHV�LW�QHHGV�WR�EH�PRUH�RSHQ�DQG�HDVLO\�UHSRUWHG���
Ɣ %HLQJ�DEOH�WR�XQGHUVWDQG�����\HDU�WUHQGV�PDNHV�WKLV�PRUH�UHOLDEOH��%HLQJ�DEOH�WR�

FURVV�UHIHUHQFH�GURZQLQJ�GDWD�ZLWK�RWKHU�GDWD�IRU�H[DPSOH�HQYLURQPHQWDO�IDFWRUV�
VXFK�DV�ZHDWKHU��IORRG�DQG�VXUI�IRUHFDVWV�PD\�DGG�LPSRUWDQW�FRQWH[W�QDUUDWLYH��
&RPSDULQJ�GURZQLQJ�GDWD�WR�SDUWLFLSDWLRQ�ILJXUHV�PD\�DOVR�DGG�LPSRUWDQW�FRQWH[W�WR�
UHVXOWV��6HOI�UHSRUWLQJ�RI�QHDU�PLVVHV�FRXOG�EH�XVHIXO�LQ�FHUWDLQ�DFWLYLWLHV��
SDGGOHVSRUWV�IRU�H[DPSOH��%0&�KDV�D�JRRG�H[DPSOH����

Ɣ 7UHQG�DQDO\VLV��OLQN�LQWR�RXU�0,6�V\VWHP��
Ɣ �&OHDUO\�EURNHQ�GRZQ�VWDWV���VSHFLILF�DUHDV���VXLFLGH���DFFLGHQWDO�GURZQLQJV���

'ULQN�GUXJV�LQYROYHG���DJH���JHQGHU���HWF��
Ɣ ,W�VKRXOG�EH�SXEOLFO\�DYDLODEOH�RQFH�VXLWDEOH�*'35�SUHFDXWLRQV�DUH�LQ�SODFH��,QFOXGH�

QHDU�PLVVHV�

6HOI�KDUP�

7KHVH�LQFLGHQWV�ZRXOG�EH�FODVVHG�DV�QHDU�PLVVHV�DQG�FRXOG�EH�HVVHQWLDO�LQ�PDSSLQJ�WKH�
LQFLGHQWV�DQG�LQGLYLGXDOV�DW�ULVN�RI�FRPSOHWLQJ�VXLFLGH�E\�ZDWHU�DV�WKH�VWUDLQ�RQ�PHQWDO�
KHDOWK�VHUYLFHV�LV�FXUUHQWO\�YHU\�SUHVVXUHG�ZKHUH�WKHUH�LV�VXEVWDQFH�PLVXVH�SUHVHQW��GXDO�
GLDJQRVLV��ZKHUH�WKHUH�LV�D�UHDO�JDS�LQ�SURYLVLRQ�IRU�VHUYLFH�XVHUV�DQG�WKH�SUHYHODQFH�RI�
FRPSOHWHG�VXLFLGHV�FDQ�EH�KLJK��$Q\�RSSRUWXQLWLHV�WR�IRUPDOLVH�UHSRUWLQJ�RI�WKHVH�YLD�SROLFH��
WUHDWPHQW�VHUYLFHV�VKRXOG�EH�H[SORUHG���

/LPLWHG�UHVRXUFHV�

:H�VKRXOG�GR�D�ORW�PRUH�ZLWK�:$,'��EXW�EHLQJ�DQ�HQWLUHO\�YROXQWDU\�RUJDQLVDWLRQ��KDV�VRPH�
UHVWULFWLRQV�RQ�RXU�DFWLYLWLHV��

2WKHU�

Ɣ �,�ZRXOG�OLNH�WR�NQRZ�LI�SRVVLEOH�KRZ�PDQ\�GHDWKV�RFFXUUHG�FORVH�WR�HDVLO\�DFFHVVLEOH�
OLIHVDYLQJ�HTXLSPHQW"�6XFK�DV�WKURZ�OLQHV�RU�OLIH�EXR\V���

Ɣ �,�WKLQN�WKHUH�LV�D�ORW�WKDW�LV�SRVLWLYH�DERXW�WKH�:$,'�UHSRUW�,�OLNH�WKH�IDFW�,�JHW�D�
SK\VLFDO�FRS\�WR�UHIHU�WR��,�DOVR�IHHO�LW�LV�D�IDQWDVWLF�PHGLD�RSSRUWXQLW\�WR�UDLVH�
DZDUHQHVV�DURXQG�WKH�WLPH�RI�UHOHDVH��,�WKLQN�WKHUH�LV�D�ORW�ULJKW�ZLWK�WKH�UHSRUW�DQG�D�
ORW�WKDW�,�ZRXOG�FKDQJH��,�ZRXOG�PDNH�D�PRUH�FKLOG�IULHQGO\�FRS\�IRU�VFKRROV��FKLOGUHQ��
6RPHWKLQJ�ZLWK�FRORXU�WR�JHW�WKHP�LQWHUHVWHG�LQ�UHDGLQJ��,�ZRXOG�KDYH�VRPH�UHDOO\�
VFLHQWLILF�VWXII�IRU�VWXGHQWV�WR�ZRUN�RQ�DQG�SRWHQWLDOO\�EHWWHU��,�ZRXOG�KDYH�DQ��LGLRWV�
JXLGH��IRU�SHRSOH�OLNH�P\VHOI�ZKR�OHDUQV�YHU\�YLVXDOO\�DQG�WDNH�WKLQJV�LQ�WKURXJK�
WKLQJV�OLNH�JUDSKV�DQG�YLVXDO�FKDQJH��*UDSKV�ZKLFK�VKRZ�LQFUHDVHV�DQG�GHFOLQHV�
VHHP�WR�EH�WKH�HDVLHVW�DOO�URXQGHUV�IRU�WKH�PDMRULW\�WR�XQGHUVWDQG���

Ɣ 'DWD�WR�XVH�IRU�PHGLD��VLJQDJH��FDPSDLJQV�SHU�DUHD��8VH�RI�3&62�QHWZRUNV�WR�
UHSRUW�FRPPXQLW\�EHKDYLRXUV�RI�FRQFHUQ�DV�JHQHUDOO\�HYHU\RQH�WKLQNV�VRPHRQH�LV�LQ�
FRQWURO�ZKHUH�VRPHRQH�GRHVQ
W�NQRZ�ZK\�HYHU\RQH�LVQ
W�GRLQJ�DQ\WKLQJ���

��b



Ɣ ,W�ZRXOG�EH�KHOSIXO�WR�NQRZ�ZKHWKHU�WKHUH�DUH�DQ\�SODQV�WR�RIIHU�WKLV�VHUYLFH�WR�RWKHU�
FRXQWULHV�IRU�D�PDQDJHPHQW�IHH�WR�1:6)���5R63$"��

Ɣ /RFDO�LQIRUPDWLRQ�ZRXOG�LQGLFDWH�D�VLJQLILFDQW�QXPEHU�RI�GURZQLQJV�DUH�IURP�HWKQLF�
PLQRULW\�JURXSV���LI�WKDW�LV�FRUUHFW�WKHQ�ZH�QHHG�WR�EH�DEOH�WR�HYLGHQFH�LW�WR�SODQ�
IRFXVHG�HGXFDWLRQ�	�LQWHUYHQWLRQ�SODQQLQJ���

Ɣ 6WDWXWRU\�DQG�OLQNHG�FOLQLFDO�SDWKZD\V��1RWKLQJ�QDWLRQDO�H[LVWV��XQOHVV�WKH�FRURQHU�LV�
LQYROYHG��ORRN�DW�WKH�-5&$/&�DSS��,I�D�SURMHFW�GRHV�H[LVW�ZLWK�5HVHDUFK�3DUDPHGLFV�
RU�OLQNHG�VWXG\�RI�KRVSLWDOV�WKH�EDVH�GDWD�LV�OLPLWHG�LQ�VWDWLVWLFDO�PRGHOOLQJ�GXH�WR�WKH�
ORZ�QXPEHUV��7KLV�LV�ZK\�IRUHLJQ�RUJDQLVDWLRQ�VWXG\�IURP�,QWHUQDWLRQDO�/LIH�6DYLQJ�
)HGHUDWLRQ�0HGLFDO�&RPPLWWHH�LV�VR�XVHIXO�ZKHUH�WKHUH�LV�D�ODUJH�GDWDVHW��$Q�
H[DPSOH�ZRXOG�EH�%UD]LO�DQG�'U�6SLO]PDQ�DQG�'U�UXQ�EHDFK�DPEXODQFHV���

�

� �

��b



:$,'�$���GHVN�UHVHDUFK�UHSRUW�
�

&RQWHQWV�
$ERXW�DSSHQGL[�QLQH ��

6XLFLGH ��

2SHQ�GDWD�DQG�SXEOLFDWLRQ�RI�VXLFLGH�VWDWV�LQIRUPDWLRQ ��

8QLWHG�8WLOLWLHV ��

µ7KH�SUREOHP�ZLWK�LQFLGHQW�UHSRUWLQJ¶ ��

$�FRPSOHWH�LQFLGHQW�UHSRUW���DQG�WKH�EHQHILWV�WR�SRVW�LQFLGHQW�LQYHVWLJDWLRQ ��

$UHDV�IRU�IXUWKHU�UHVHDUFK ��

$PEXODQFH�5HFRUGV ��

255 ��

/RFDWLRQ�GDWD�DFFXUDF\ ��

%DUQDUGRV ��
�

$ERXW�DSSHQGL[�QLQH�
7KLV�DSSHQGL[�VXPPDULVHV�VRPH�RI�WKH�GHVN�UHVHDUFK�FDUULHG�RXW�WKURXJKRXW�GLVFRYHU\��
)ROORZLQJ�RQ�IURP�WKH�LQIRUPDWLRQ�JDLQHG�LQ�WKH�,QFHSWLRQ�ZRUNVKRS�DQG��LQWHUYLHZV��IXUWKHU�
UHVHDUFK�ZDV�FDUULHG�RXW�WR�H[SDQG�RXU�NQRZOHGJH�RI�WRSLFV�WKDW�KDG�EHHQ�UDLVHG��,W�LV�
UHOHYDQW�WR�VHFWLRQ�����UHVHDUFK�ILQGLQJV�DQG�FRQFOXVLRQV��RI�WKH�PDLQ�GLVFRYHU\�UHSRUW���

�

�

6XLFLGH�
(DVW�6XVVH[�&&�ZRUNHG�ZLWK�WKH�'HVLJQ�&RXQFLO�WR�H[SORUH�SRWHQWLDO�VROXWLRQV�WR�WKH�
SUREOHP�RI�VXLFLGHV�DW�%HDFK\�+HDG���7KH\�DUH�LQ�WKH�SURFHVV�RI�LPSOHPHQWLQJ�
UHFRPPHQGDWLRQV�WKDW�IROORZHG�D�VHULHV�RI�ZRUNVKRSV�ZLWK�RUJDQLVDWLRQV�LQYROYHG�ZLWK�
%HDFK\�+HDG���5HVHDUFK�VKRZHG�WKHUH�LV�D�P\WKRORJ\�DURXQG�WKH�SODFH�WKDW�DWWUDFWV�SHRSOH�
WR�WKDW�ORFDWLRQ�IURP�DOO�RYHU�WKH�8.��DQG�LQWHUQDWLRQDOO\��WR�WDNH�WKHLU�OLYHV��

,Q�0DOFROP�*ODGZHOO¶V�ERRN�³7DONLQJ�ZLWK�6WUDQJHUV¶�KH�GLVFXVVHV�KRZ�PDQ\�VXLFLGH�
DWWHPSWV�DUH�OLQNHG��RU�µFRXSOHG¶��WR�D�SDUWLFXODU�ORFDWLRQ���HJ��*ROGHQ�*DWH�%ULGJH��RU�

��b



PHWKRG��HJ��RYHQ�JDV��DQG�WKDW�ZKHQ�DWWHPSWV�PDGH�DUH�QRW�IXOILOOHG��WKH�SHUVRQ�RIWHQ�GRHV�
QRW�WU\�D�GLIIHUHQW�PHWKRG�� �

)URP�D�VWXG\�RI�����SHRSOH�ZKR�DWWHPSWHG�WR�MXPS�IURP�WKH�*ROGHQ�*DWH�EXW�ZHUH�
LQWHUUXSWHG�DQG�KHOSHG��RQO\����WRRN�WKHLU�RZQ�OLYHV�DW�D�ODWHU�GDWH�ZLWK�D�GLIIHUHQW�PHWKRG���

$W�%HDFK\�+HDG�WKH�VWDWV�DUH���SHRSOH�ZKR�DUH�GLVVXDGHG�WR���SHUVRQ�ZKR�JRHV�WKURXJK�
ZLWK�WKH�DFW���

7KLV�ZDV�H[SORUHG�LQ�WKH�%HDFK\�+HDG�ZRUNVKRSV�DQG�LGHDV�RQ�KRZ�WR�UHZULWH�WKH�QDUUDWLYH�
DURXQG�WKH�ORFDWLRQ�ZHUH�UHFRPPHQGHG��

$FFRUGLQJ�WR�*ODGZHOO�VXLFLGHV�WHQG�WR�ULVH�LQ�WLPHV�RI�HFRQRPLF�GLVWUHVV�ZKLFK�PHDQV�ZH�
PD\�VHH�DQ�LQFUHDVH�LQ�WKLV�EHKDYLRXU�LQ������DQG�SUHYHQWLRQ�VWUDWHJLHV�QHHG�WR�EH�SXW�LQWR�
SODFH�TXLFNO\��%HDFK\�+HDG�LQ�WKH�8.�LV�ZHOO�NQRZQ�EXW�JHR�DQDO\VLV�RI�QRQ�IDWDO�GDWD�
�ZKHUH�LQWHUYHQWLRQ�ZRUNHG��FRXOG�LGHQWLI\�QHZ�KRWVSRWV�JDLQLQJ�WKHLU�RZQ�P\WKRORJ\�DQG�
KHOS�RUJDQLVDWLRQV�WR�ZRUN�WRJHWKHU�WR�WDNH�DFWLRQ�WR�SUHYHQW�DFWV�RI�VHOI�KDUP��

�

2SHQ�GDWD�DQG�SXEOLFDWLRQ�RI�VXLFLGH�VWDWV�LQIRUPDWLRQ�
6KRXOG�:$,'�GDWD�EHFRPH�PRUH�DFFHVVLEOH�LQ�WKH�IXWXUH�WKHUH�LV�D�ULVN�WR�VHOI�KDUP�ILJXUHV�
DQG�ORFDWLRQV�EHLQJ�SXEOLFLVHG���$�UHSRUW�LQ�WKH�%0-�LQ������EXLOGV�RQ�D�ODUJH�ERG\�RI�
SUHYLRXV�VWXGLHV�VKRZLQJ�WKDW�PHGLD�FRYHUDJH�RIWHQ�UHVXOWV�LQ�DQ�LQFUHDVH�LQ�µFRS\FDW¶�
DWWHPSWV�DW�WKDW�ORFDWLRQ�RI�WKDW�PHWKRG��2QH�H[SODQDWLRQ�LV�WKH�FRQFHSW�RI�µVRFLDO�OHDUQLQJ�
WKHRU\¶�ZKHUH�D�YXOQHUDEOH�SHUVRQ�VHHV�D�VWRU\�DERXW�VRPHRQH�HOVH�ZKR�KDV�KDG�VLPLODU�
SUREOHPV�WR�WKHP�DQG�KDV�µVROYHG¶�WKHP�WKLV�ZD\���,W�VKRXOG�EH�ERUQH�LQ�PLQG�WKDW�ZKLOH�WKH�
VWDWV�JDWKHUHG�LQ�:$,'��DURXQG�VXLFLGH�IDWDOLWLHV�DQG�KRWVSRWV�DUH�FULWLFDO�WR�WKH�
RUJDQLVDWLRQV�ZKR�FDQ�DFW�WR�LPSOHPHQW�SUHYHQWLRQ�VWUDWHJLHV�WKH\�VKRXOG�QRW�EH�PDGH�
DYDLODEOH�WR�WKH�SUHVV�SXEOLF��(TXDOO\��WKH�VWDWV�DURXQG�µIDLOHG�VXLFLGHV¶�RU�VXFFHVVIXO�
LQWHUYHQWLRQV�VKRXOG�EH�DYDLODEOH�IRU�WKRVH�RUJDQLVDWLRQV�PRUH�IUHTXHQWO\�WKDQ�DQQXDOO\�VR�
WKH\�FDQ�UHDFW�TXLFNO\�ZLWK�SUHYHQWDWLYH�DFWLRQ��

�

6RXUFHV��

Ɣ KWWSV���ZZZ�QVSD�RUJ�XN�ZS�FRQWHQW�XSORDGV���������3UHYHQWLQJ�VXLFLGH�LQ�SXEOLF�SO
DFHV�5H�IUDPLQJ�DQG�5H�HQHUJLVLQJ�6XLFLGH�3UHYHQWLRQ�RQ�WKH�6XVVH[�&RDVW�XVLQJ�
'HVLJQ�0HWKRGV�SGI�

Ɣ KWWSV���ZZZ�VSHDNLQJRIVXLFLGH�FRP������������VXLFLGH�DWWHPSW�VXUYLYRUV��
Ɣ KWWSV���MHFK�EPM�FRP�FRQWHQW����������
Ɣ 7DONLQJ�WR�VWUDQJHUV��ZKDW�ZH�VKRXOG�NQRZ�DERXW�WKH�SHRSOH�ZH�GRQ
W�NQRZ�
Ɣ 0DOFROP�*ODGZHOO���$OOHQ�/DQH��������

�

��b

https://www.nspa.org.uk/wp-content/uploads/2020/01/Preventing-suicide-in-public-places-Re-framing-and-Re-energising-Suicide-Prevention-on-the-Sussex-Coast-using-Design-Methods.pdf
https://www.nspa.org.uk/wp-content/uploads/2020/01/Preventing-suicide-in-public-places-Re-framing-and-Re-energising-Suicide-Prevention-on-the-Sussex-Coast-using-Design-Methods.pdf
https://www.nspa.org.uk/wp-content/uploads/2020/01/Preventing-suicide-in-public-places-Re-framing-and-Re-energising-Suicide-Prevention-on-the-Sussex-Coast-using-Design-Methods.pdf
https://www.speakingofsuicide.com/2013/07/05/suicide-attempt-survivors/
https://jech.bmj.com/content/57/4/238


8QLWHG�8WLOLWLHV�
8QLWHG�8WLOLWLHV�KDYH�����5HVHUYRLUV�DFURVV�WKH�1RUWK�:HVW���

)ROORZLQJ�WZR�WHHQDJH�GURZQLQJV�LQ�RSHQ�ZDWHU�WUDJHGLHV��%HFNLH�5DPVD\��WKH�PRWKHU�RI�
'\ODQ��ZKR�GURZQHG�DJH������VWDUWHG�D�FDPSDLJQ�WR�SUHYHQW�GURZQLQJ��VKH�FROODWHV�
LQIRUPDWLRQ�IURP�SUHVV�UHSRUWV�DERXW�ZDWHU�UHODWHG�IDWDOLWLHV�RQ�KHU�)DFHERRN�3DJH�DQG�
VSHDNV�LQ�VFKRROV�WR�HGXFDWH�\RXQJ�SHRSOH�DERXW�ZDWHU�VDIHW\�LVVXHV�� �

$V�SDUW�RI�WKH�FDPSDLJQ�WR�HGXFDWH�LQ�VFKRROV��8QLWHG�8WLOLWLHV�FRPPLVVLRQHG�D�SOD\�WR�EH�
ZULWWHQ�µ���VHFRQGV�RI�VXPPHU¶�ZKLFK�WRXUHG�VFKRROV�LQ�-XQH�-XO\�ODVW�\HDU��$�QRYHO�
DSSURDFK�WR�HGXFDWLQJ�DERXW�ZDWHU�VDIHW\�WR�\RXQJ�SHRSOH��

6RXUFHV��

Ɣ KWWSV���ZZZ�XQLWHGXWLOLWLHV�FRP�FRUSRUDWH�QHZVURRP�ODWHVW�QHZV�WHHQDJH�GHDWKV�LQVS
LUH�KDUG�KLWWLQJ�ZDWHU�VDIHW\�SOD\��

Ɣ KWWSV���ZZZ�IDFHERRN�FRP�'RLQJ,W)RU'\ODQ��
Ɣ KWWSV���ZZZ�XQLWHGXWLOLWLHV�FRP�DERXW�XV�UHFUHDWLRQ�VLWHV�UHVHUYRLU�VDIHW\�

�

µ7KH�SUREOHP�ZLWK�LQFLGHQW�UHSRUWLQJ¶�
,Q�UHVHDUFKLQJ�,QFLGHQW�UHSRUWLQJ�DURXQG�RWKHU�LQGXVWULHV�WKLV�VWXG\�ZDV�IRXQG��³7KH�
SUREOHP�ZLWK�LQFLGHQW�UHSRUWLQJ´����$�%0-�VWXG\�ZDV�EDVHG�RQ�LQFLGHQWV�LQ�D�+HDOWKFDUH�
VHWWLQJ�DQG�KDG�VRPH�XVHIXO�LQVLJKW�DERXW�7D[RQRPLHV��

³0RVW�UHSRUWHG�LQFLGHQWV�LQFOXGH�OLPLWHG�LQIRUPDWLRQ��DQG�DVNLQJ�IRU�PRUH�RQO\�GLVFRXUDJHV�
UHSRUWLQJ��DQG�RIWHQ�JHQHUDWHV�LQDFFXUDWH�LQIRUPDWLRQ���6XEVHTXHQW�GHHSHU�LQYHVWLJDWLRQ�
ZLOO�UHYHDO�WKH�LPSRUWDQW�GHWDLOV��7KXV��WD[RQRPLHV�QHHG�WR�EH�SUDJPDWLF�DQG�IOH[LEOH�WR�
DFFRPPRGDWH�WKHVH�YDULHG�SXUSRVHV´��

�

7KH�UHSRUW�FRPSDUHV�WKH�ZD\�+HDOWKFDUH�LQFLGHQWV�DUH�GHDOW�ZLWK�WR�WKH�ZD\�WKH�DYLDWLRQ�
LQGXVWU\�KDYH�HYROYHG�WKHLU�LQFLGHQW�UHSRUWLQJ�V\VWHP��RYHU�GHFDGHV���

³ �,Q�DYLDWLRQ��LQFLGHQW�UHSRUWLQJ�V\VWHPV�JUHZ�RXW�RI�D�GHFDGHV�ORQJ�KLVWRU\�RI�FRQGXFWLQJ�
URXWLQH��VWUXFWXUHG��V\VWHPDWLF�LQYHVWLJDWLRQV�LQWR�WKH�PRVW�VHULRXV�DYLDWLRQ�LQFLGHQWV�DQG�
DFFLGHQWV�´�

�

7KLV�VXJJHVWV�WKDW�LI�LQIRUPDWLRQ�ZHUH�PDGH�PRUH�RSHQ�WKHQ�LW�PLJKW�WULJJHU�DQ�LQFUHDVH�LQ�
LQFLGHQW�UHSRUWLQJ�DQG�UDLVH�DZDUHQHVV�RI�LVVXHV�WKDW�PD\�QRW�KDYH�EHHQ�SUHYLRXVO\�
QRWLFHG��

��b

https://www.unitedutilities.com/corporate/newsroom/latest-news/teenage-deaths-inspire-hard-hitting-water-safety-play/
https://www.unitedutilities.com/corporate/newsroom/latest-news/teenage-deaths-inspire-hard-hitting-water-safety-play/
https://www.facebook.com/DoingItForDylan/
https://www.unitedutilities.com/about-us/recreation-sites/reservoir-safety


³+LJKOLJKWLQJ�D�WURXEOLQJ�SUREOHP�FDQ�OHDG�WR�PRUH�SHRSOH�QRWLFLQJ�HYHQWV�DQG�SUHFXUVRUV��
LQFUHDVLQJ�UHSRUWLQJ�DQG�JHQHUDWLQJ�ULFKHU��EURDGHU�LQVLJKW�´�

�

7KLV�LV�D�SURPLVLQJ�DUJXPHQW�IRU�LQFOXGLQJ�QRQ�IDWDO�GDWD�DV�ZHOO�DV�PDNLQJ�:$,'�GDWD�
PRUH�DFFHVVLEOH��

6RXUFHV��

Ɣ KWWSV���TXDOLW\VDIHW\�EPM�FRP�FRQWHQW���������
Ɣ KWWSV���VDIHW\FXOWXUH�FRP�WRSLFV�LQFLGHQW�UHSRUW��

�

$�FRPSOHWH�LQFLGHQW�UHSRUW���DQG�WKH�EHQHILWV�WR�SRVW�LQFLGHQW�
LQYHVWLJDWLRQ�
�

)ROORZLQJ�WKH�GHDWK�RI�&KDUOLH�3RSH�DQG�FDPSDLJQLQJ�E\�KLV�IDWKHU�WKH��

6RXUFH��

Ɣ KWWSV���PDQFKHVWHUZDWHUVDIHW\�FRP��

&RPPLVVLRQHG�D�UHYLHZ�E\�5263$�RI�WKH�LQFLGHQW�ZKLFK�VKRZHG�PDQ\�SHRSOH�XVLQJ�WKH�
ORFN�JDWHV�WR�FURVV�WKH�FDQDO��1RZ�EDUULHUV�DQG�D�QHZ�IRRWEULGJH�KDYH�EHHQ�SXW�LQ�SODFH��

�

$UHDV�IRU�IXUWKHU�UHVHDUFK�
$PEXODQFH�5HFRUGV�
2QH�RI�WKH�:$,'�RQOLQH�VXUYH\�UHVSRQGHQWV�VWDWHG�WKDW�FROOHFWLQJ�GDWD�IURP�$PEXODQFH�
VHUYLFHV�FRXOG�SURYLGH�WKH�OLQN�DQG�PLVVLQJ�LQIRUPDWLRQ�IURP�LQFLGHQWV�WKDW�KDYH�EHHQ�
DWWHQGHG�WR�E\�GLIIHUHQW�RUJDQLVDWLRQV��,W�ZLOO�DOVR�DGG�WR�WKH�GDWD�ZKHUH�D�ZDWHU�UHODWHG�
DFFLGHQW�KDV�EHHQ�VHOI�UHSRUWHG�DQG�QRW�DWWHQGHG�E\�RWKHU�VHUYLFHV��

³,I�51/,�OLIHERDW�DQG�RQ�GXW\�/LIHJXDUGV��+0&*�DQG�6$5�+��WKH\�UHFRUG�WKLQJV�DV�SHU�WKHLU�
SURFHGXUHV��DV�GRHV�3ROLFH�DQG�)LUH��EXW�DOO�JHQHUDOO\�DVN�DPEXODQFH�VHUYLFH�LQ��(DV\�ZLQ�LV�
WR�IRFXV�RQ�DPEXODQFH�VHUYLFH��6HOI�SUHVHQWDWLRQ�DW�KRVSLWDO�RU�RWKHU�KHDOWKFDUH��*3�0LQRU�
,QMXU\�XQLW��DOO�KDYH�GLIIHUHQW�PHGLFDO�DSSURDFKHV��´�

7KHUH�ZDV�DQ�LQWHUHVWLQJ�VWXG\�UHODWLQJ�WR�WKH�XVHU�RI�DPEXODQFH�UHFRUGV�LQ�SODQQLQJ�
SUHYHQWLRQ��LQ�WKLV�FDVH�RI�YLROHQFH���

)LQGLQJV�

��b

https://qualitysafety.bmj.com/content/25/2/71
https://safetyculture.com/topics/incident-report/
https://manchesterwatersafety.com/


Ɣ $PEXODQFH�UHFRUGV�FRQWDLQ�VXEVWDQWLDO�QHZ�LQIRUPDWLRQ�RQ�YLROHQFH��ZLWK�EHWZHHQ����
WR����SHUFHQW�RI�DPEXODQFH�LQFLGHQWV�QRW�IRXQG�LQ�SROLFH�GDWD��7KHUHIRUH��SROLFH�DUH�
QRW�DZDUH�RI�WKH�ORFDWLRQ�RI�D�VXEVWDQWLDO�SURSRUWLRQ�RI�YLROHQW�LQFLGHQWV��

Ɣ 7KH�YROXPH�RI�DPEXODQFH�FDOO�RXWV�IRU�SXEOLF�YLROHQFH��DYHUDJLQJ����SHU�GD\�LQ�WKH�
:HVW�0LGODQGV��PHDQV�WKDW�DPEXODQFH�GDWD�FDQ�RIIHU�KLJK�YROXPH�GDWD�WKDW�LV�QRW�
W\SLFDOO\�UHFRUGHG�E\�WKH�SROLFH�RU�HPHUJHQF\�GHSDUWPHQWV��

Ɣ $PEXODQFH�GDWD�LV�FROOHFWHG�DXWRPDWLFDOO\�DQG�LQFOXGHV�ORFDWLRQ�GDWD�IRU�HDFK�FDOO��
WKHUHIRUH��LW�GRHV�QRW�UHTXLUH�VXEVWDQWLDO�DGGLWLRQDO�ZRUN�WR�EH�FROODWHG�DQG�VKDUHG��
7KLV�PHDQV�WKDW�LI�DPEXODQFH�GDWD�FDQ�EH�SURYHQ�WR�EH�HIIHFWLYH�LQ�UHGXFLQJ�FULPH��
WKHQ�LW�LV�HDVLO\�VFDODEOH��

Ɣ $PEXODQFH�GDWD�LV�D�QHZ�IRUP�RI�LQWHOOLJHQFH�ZKLFK�PD\�KDYH�YDOXH�IRU�YLROHQFH�
SUHYHQWLRQ�RU�UHGXFWLRQ�DFWLYLWLHV��+RZHYHU��LWV�XWLOLW\�DV�VXFK�D�WRRO�LV�VWLOO�XQSURYHQ�
DQG�IXUWKHU�UHVHDUFK�LV�UHTXLUHG��5$1'�(XURSH�LV�SODQQLQJ�DQ�H[SHULPHQWDO�IROORZ�XS�
VWXG\�WKDW�ZLOO�WDNH�WKLV�QH[W�VWHS��

6RXUFH���

Ɣ KWWSV���ZZZ�UDQG�RUJ�UDQGHXURSH�UHVHDUFK�SURMHFWV�DPEXODQFH�GDWD�LQMXU\�VXUYHLOODQ
FH�KWPO�

�

255�
255�FROOHFW�GDWD�IURP�GLIIHUHQW�VRXUFHV�LQWR�WKHLU�GDWDEDVH�DURXQG�5DLO�DQG�5RDG�LQFLGHQWV�
DQG�KDYH�EHHQ�SXEOLVKLQJ�LW�VLQFH�������7KH\�SXEOLVK�XSGDWHV�WR�SUHYLRXV�GDWD��DV�QHZ�
LQIRUPDWLRQ�DULVHV�HJ��UHJDUGLQJ�IDWDOLWLHV���$W�WKH�WLPH�RI�WKLV�:$,'�SURMHFW�255�ZHUH�
FRQGXFWLQJ�D�VXUYH\�RI�WKHLU�RQOLQH�GDWD�XVHUV�WR�HVWDEOLVK�WKHLU�QHHGV�DQG�KRZ�WKH�GDWD�
FRXOG�VHUYH�WKHP�EHWWHU��

:$,'�PHPEHUV�FRXOG�EH�LQYLWHG�WR�FRPSOHWH�D�VXUYH\�RQOLQH�ZKHQ�WKH\�GRZQORDG�WKH�
DQQXDO�WDEOHV��WKLV�PLJKW�VXUIDFH�PRUH�GDWD�RQ�KRZ�:$,'�GDWD�FRXOG�EH�PRUH�XVHIXO�WR�
WKHP��

,�GLG�UHJLVWHU�DQG�UHTXHVW�D�ORJLQ�WR�DFFHVV�WKH�GDWD�EXW�GLG�QRW�JHW�D�UHVSRQVH��WKLV�FRXOG�
EH�LQWHUHVWLQJ�IRU�IXWXUH�UHVHDUFK�DQG�WR�OHDUQ�DERXW�KRZ�WKH\�FROOHFW�GDWD��

6RXUFHV��

Ɣ KWWSV���GDWDSRUWDO�RUU�JRY�XN�VWDWLVWLFV�KHDOWK�DQG�VDIHW\�UDLO�VDIHW\��
Ɣ KWWSV���RUU�JRY�XN�UDLO�KHDOWK�DQG�VDIHW\�UHSRUWLQJ�ULGGRU�LQFLGHQWV�
Ɣ KWWSV���GDWDSRUWDO�RUU�JRY�XN�PHGLD������UDLO�VDIHW\�VWDWLVWLFV�TXDOLW\�UHSRUW�SGI�

�

��b

https://www.rand.org/randeurope/research/projects/ambulance-data-injury-surveillance.html
https://www.rand.org/randeurope/research/projects/ambulance-data-injury-surveillance.html
https://dataportal.orr.gov.uk/statistics/health-and-safety/rail-safety/
https://orr.gov.uk/rail/health-and-safety/reporting-riddor-incidents
https://dataportal.orr.gov.uk/media/1230/rail-safety-statistics-quality-report.pdf


/RFDWLRQ�GDWD�DFFXUDF\�
2QH�RI�WKH�FKDOOHQJHV�KLJKOLJKWHG�LQ�WKLV�SURMHFW�LV�DURXQG�KRZ�WR�JHW�DFFXUDWH�GDWD�IRU�WKH�
ORFDWLRQ�RI�DQ�LQFLGHQW��6RPHWLPHV�WKHUH�ZLOO�EH�PRUH�WKDQ�RQH�ORFDWLRQ��HJ��ZKHUH�WKH�
SHUVRQ�HQWHUHG�ZDWHU�DQG�ZKHUH�WKH\�ZHUH�IRXQG���)XUWKHU�UHVHDUFK�WR�ORRN�DW�RWKHU�
LQWHUQDWLRQDO�UHVFXH�VHUYLFHV���QRW�MXVW�ZDWHU�UHODWHG�EXW�LQ�RWKHU�VHWWLQJV�VXFK�DV�PRXQWDLQ�
UHVFXH�WKDW�FRXOG�KDYH�VLPLODU�ORFDWLRQ�FKDOOHQJHV��DQG�KRZ�WKH\�KDYH�DGGUHVVHG�WKLV���
ZKHWKHU�WKH\�KDYH�ZRXOG�EH�XVHIXO��

�

�

%DUQDUGRV�
$�SURMHFW�ZLWK�VLPLODU�FKDOOHQJHV�LQ�WHUPV�RI�GDWD�VKDULQJ�DQG�SULYDF\�ZDV�FDUULHG�RXW�E\�
%DUQDGRV�ZLWK�WKH�DLP�RI�PDNLQJ�UHDO�WLPH�GDWD�IURP�GLIIHUHQW�VRXUFHV�DYDLODEOH�WR�WKH�ULJKW�
SHRSOH�LQ�FKLOG�FDUH�VHWWLQJV��7KH\�HQFRXQWHUHG�VLPLODU�FKDOOHQJHV�RI�KRZ�WR�JHW�
RUJDQLVDWLRQV�MRLQHG�XS�LQ�WHUPV�RI�GDWD�DQG�GDWD�SULYDF\��8QIRUWXQDWHO\�WKH�LQIRUPDWLRQ�RQ�
KRZ�RU��ZKHWKHU�WKH\�DFKLHYHG�WKLV�ZDV�QRW�DYDLODEOH�EXW�LW�FRXOG�EH�DQ�DUHD�IRU�IXUWKHU�
H[SORUDWLRQ��,I�WKH\�FRXOG�EH�HQJDJHG�ZLWK�WKH\�PD\�KDYH�VRPH�OHDUQLQJV�WR�VKDUH��

KWWSV���EORJ�EDUQDU�GR�VDIHO\�MRLQLQJ�XS�LQIRUPDWLRQ�WR�SURWHFW�FKLOGUHQ���E�EF�D����

�

� �
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https://blog.barnar.do/safely-joining-up-information-to-protect-children-25b7bc4a001


:$,'�$����XVHU�QHHGV�
�

&RQWHQWV�
$ERXW�DSSHQGL[�WHQ ��

8VHU�QHHGV�LGHQWLILHG ��

�
�

$ERXW�DSSHQGL[�WHQ�
7KLV�DSSHQGL[�VHWV�RXW�WKH�XVHU�QHHGV��,W�LV�UHOHYDQW�WR�VHFWLRQ�����UHVHDUFK�ILQGLQJV�DQG�
FRQFOXVLRQV��RI�WKH�PDLQ�GLVFRYHU\�UHSRUW���

2QH�RI�WKH�NH\�SXUSRVHV�RI�D�GLVFRYHU\�LV�WR�LGHQWLI\�DQG�DUWLFXODWH�WKH�XVHU�QHHGV�VR�WKDW�
WKH\�XQGHUSLQ�WKH�GHVLJQ�RU�UH�GHVLJQ�RI�D�VHUYLFH�RU�SURGXFW�WR�PHHW�WKHP��

8VHU�QHHGV�DUH�EDVHG�RQ�HYLGHQFH�JDWKHUHG�IURP�WKH�XVHU�UHVHDUFK��LQ�WKLV�FDVH��LQFHSWLRQ��
LQWHUYLHZV�DQG�WKH�RQOLQH�VXUYH\��

)RU�WKH�SXUSRVH�RI�WKLV�SURMHFW�ZH�FODVVLILHG�µXVHUV¶�E\�WKHLU�UHODWLRQVKLS�WR�WKH�:$,'�
GDWDEDVH�DQG�KRZ�WKH\�LQWHUDFW�ZLWK�LW�FXUUHQWO\���)RXU�XVHU�JURXSV�HPHUJHG��

�� 'LUHFW�XVHUV���DGPLQLVWUDWRUV�RI�:$,'�GDWDEDVH�
�� &RQWULEXWRUV�DQG�XVHUV�RI�:$,'�GDWD�
�� 8VHUV�RI�:$,'�GDWD�
�� 3RWHQWLDO�IXWXUH�XVHUV�FRQWULEXWRUV�

�

8VHU�QHHGV�LGHQWLILHG��
7KH�XVHU�QHHGV�ZH¶YH�LGHQWLILHG�KDYH�EHHQ�FRQVWUXFWHG�LQ�WKH�IROORZLQJ�ZD\��

Ɣ $V�DV�>WKH�W\SH�RI�XVHU@�
Ɣ ,�QHHG�>ZKDW�WKH�XVHU�ZDQWV�WR�GR@�
Ɣ 6R�WKDW�,�FDQ�>ZK\�WKH�XVHU�ZDQWV�WR�EH�DEOH�WR�GR�WKLV@�

1R��
�

$V�D�
�

,�QHHG�
�

6R�WKDW�
�

7KHPH��
�

8����
�

���:$,'�GEDVH�GLUHFW�
XVHU�
�

WR�UHGXFH�WKH�DPRXQW�RI�
PDQXDO�ZRUN�UHTXLUHG�
IRU�PH�WR�UHIRUPDW�GDWD�
IRU�:$,' �

P\�WLPH�FDQ�EH�VSHQW�
IRFXVLQJ�RQ�DQDO\VLV�
�
�

7HFKQRORJ\�
�
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8����
�
� �

WR�UHFHLYH�ILQDO�
RXWFRPHV�IURP�
FRURQHUV�RIILFHV�
�

LQFLGHQW�UHFRUGV�DUH�
FRPSOHWH�DQG�UHIOHFW�WKH�
ILQDO�RXWFRPH�
�

7LPHOLQHVV�
�

8����
�
�
� �

WR�EH�FHUWDLQ�WKH�GDWD�
FROOHFWHG��LV�FRUUHFW�
�
�
�

WKH�DSSURSULDWH�DFWLRQ�
FDQ�EH�WDNHQ�LQ�WKH�IRUP�
RI�SUHYHQWLRQ�DQG�
LQWHUYHQWLRQ�
�

'DWD�UHOLDELOLW\�
�
�

8����
�
� �

WR�EH�FHUWDLQ�WKH�GDWD�
FROOHFWHG��LV�FRUUHFW�
�

VWDNHKROGHUV�NQRZ�WKH\�
FDQ�WUXVW�WKH�GDWD�WR�
EXLOG�WKHLU�VWUDWHJ\�RQ�

'DWD�UHOLDELOLW\�
�
�

8����
�
�
�
� �

GHWDLOV�DERXW�
ZDWHU�EDVHG�IDWDOLWLHV�
IURP�PDQ\�VRXUFHV�
LQFOXGLQJ�PHGLD�VWRULHV��
SROLFH�UHSRUWV�DQG�
LQTXHVW�UHVXOWV�

,�FDQ�HQVXUH�WKH�LQFLGHQW�
UHFRUGV�DUH�FRPSOHWH�
DQG�VKRZ�WKH�IXOO�SLFWXUH�
�
�
�

&ROODERUDWLRQ�
�
�
�

�

1R��
�

$V�D�
�

,�QHHG�
�

6R�WKDW�
�

7KHPH�
�

8����
�
�

���:$,'�GDWD�FRQWULEXWRU�
�
�

D�ZD\�WR�FRQWULEXWH�
UHOHYDQW�GDWD�IURP�P\�
V\VWHP�LQWR�:$,'�

P\�GDWD�LV�UHSUHVHQWHG�
LQ�WKH�8.�ILJXUHV�
� 7HFKQRORJ\�

8����
�
�
�
� �

WR�UHGXFH�WKH�DPRXQW�RI�
PDQXDO�ZRUN�UHTXLUHG�
IRU�PH�WR�UHIRUPDW�GDWD�
IRU�:$,'�
�

P\�WLPH�FDQ�EH�VSHQW�
IRFXVLQJ�RQ�DQDO\VLV�DQG�
UHSRUWLQJ�
�
� 7HFKQRORJ\�

8����
�
�

�
�

GDWD�RQ�IDWDOLWLHV�WKDW�LV�
XSGDWHG�UHJXODUO\�
�

,�FDQ�LQIRUP�P\�VWUDWHJ\�
RU�WDNH�DFWLRQ�EDVHG�RQ�
GDWD�WKDW
V�QRW���\HDU�ROG� 7LPHOLQHVV�

8����
�
�
� �

WR�NQRZ�ZKHUH�
FDVXDOWLHV�FDPH�IURP�
�
�
�

,�FDQ�WDUJHW�HGXFDWLRQ�
FDPSDLJQV�DQG�
SUHYHQWDWLYH�VWUDWHJLHV�LQ�
WKH�ULJKW�ORFDWLRQV�DQG�
FRPPXQLWLHV�

/RFDWLRQ�
�
�

8����
�

�
�

GDWD�WKDW�LV�UHOLDEOH�
�

,�NQRZ�,
P�EDVLQJ�P\�
VWUDWHJ\�RQ�YDOLG�GDWD� 'DWD�UHOLDELOLW\�

8����
�
� �

GDWD�DERXW�DOO�LQFLGHQWV�
LQFOXGLQJ�QHDU�PLVVHV�
�

,�FDQ�PHDVXUH�WKH�
HIIHFWLYHQHVV�RI�
SUHYHQWDWLYH�DFWLRQ�

1RQ�IDWDO�GDWD�
�

8����
�
�
�
�
� �

WR�EH�DEOH�WR�ILQG�RXW�
LQIRUPDWLRQ�DERXW�
IDWDOLWLHV�LQ�P\�UHPLW�
�HJ���LQODQG�ZDWHUZD\V��
LQ�WKH�8.�
�

,�FDQ�ILQG�RXW�ZKDW�LV�
KDSSHQLQJ�LQ�DUHDV�LQ�P\�
UHPLW��HJ��LQODQG�
ZDWHUZD\V��WKDW�DUH��QRW�
FRYHUHG��E\�RXU�
RUJDQLVDWLRQ��WR�FRPSDUH�

�
�
&ROODERUDWLRQ�
�
�
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� � DQG�OHDUQ�IURP�

8����
�
� �

WR�NQRZ�KRZ�PDQ\�
GHDWKV�WKHUH�KDYH�EHHQ�
ODVW�PRQWK�

,�FDQ�FRPSDUH�WKDW�ILJXUH�
WR�WKH�ODVW���\HDUV�
�

7LPHOLQHVV�
�

8����
�
�
� �

DERXW�WKH�ILUVW�ODQJXDJH�
DQG�HWKQLFLW\�RI�
FDVXDOWLHV�
�
�

,�FDQ�WDUJHW�HGXFDWLRQ�
FDPSDLJQV�DQG�
SUHYHQWDWLYH�VWUDWHJLHV�WR�
WKH�FRUUHFW�FRPPXQLWLHV�

&DXVDO�FRQWH[WXDO�
�
�

�

1R��
�

$V�D�
�

,�QHHG�
�

6R�WKDW�
�

7KHPH�
�

8����
�
�

���:$,'�GDWD�XVHU�
�
�

GDWD�RQ�IDWDOLWLHV�WKDW�LV�
XSGDWHG�UHJXODUO\�
�

,�FDQ�LQIRUP�P\�VWUDWHJ\�
RU�WDNH�DFWLRQ�EDVHG�RQ�
GDWD�WKDW
V�QRW���\HDU�ROG�

7LPHOLQHVV�
�

8����
�

�
�

GDWD�WKDW�LV�UHOLDEOH�
�

,�NQRZ�,
P�EDVLQJ�P\�
VWUDWHJ\�RQ�YDOLG�GDWD�

'DWD�UHOLDELOLW\�
�

8���� �

GLUHFW�DFFHVV�WR�
VSHFLILF�LQFLGHQWV�RI�
LQWHUHVW�
�

,�FDQ�ORRN�XS�D�SDUWLFXODU�
LQFLGHQW�,�QHHG�GHWDLOV�
IRU�TXLFNO\�ZLWKRXW�
SXWWLQJ�D�EXUGHQ�RQ�
UHVRXUFHV�

7HFKQRORJ\�
�
�

8����
�
�
�
� �

WR�EH�DEOH�WR�ILQG�RXW�
LQIRUPDWLRQ�DERXW�
ZDWHU�UHODWHG�IDWDOLWLHV�
LQ�WKH�8.�
�

,�FDQ�DGG�LQFLGHQWV�WKDW�
ZHUH�XQNQRZQ�RU�
XQUHSRUWHG�E\�RXU�
RSHUDWLYHV�WR�RXU�GDWD�
DQG�KDYH�D�FRPSOHWH�
SLFWXUH�

&ROODERUDWLRQ�
�
�
�

8����
�
�
�
�
�
� �

WR�EH�DEOH�WR�ILQG�RXW�
LQIRUPDWLRQ�DERXW�
IDWDOLWLHV�LQ�P\�UHPLW�
�HJ���LQODQG�ZDWHUZD\V��
LQ�WKH�8.�
�
�

,�FDQ�ILQG�RXW�ZKDW�LV�
KDSSHQLQJ�LQ�DUHDV�LQ�
P\�UHPLW��HJ��LQODQG�
ZDWHUZD\V��WKDW�DUH��QRW�
FRYHUHG��E\�RXU�
RUJDQLVDWLRQ��WR�FRPSDUH�
DQG�OHDUQ�IURP�

&ROODERUDWLRQ�
�
�
�

8����
�
�
� �

WR�NQRZ�ZKHUH�
FDVXDOWLHV�FDPH�IURP�
�
�

,�FDQ�WDUJHW�HGXFDWLRQ�
FDPSDLJQV�DQG�
SUHYHQWDWLYH�VWUDWHJLHV�
LQ�WKH�ULJKW�ORFDWLRQV�DQG�
FRPPXQLWLHV�

/RFDWLRQ�
�
�

8����
�
�
� �

DERXW�WKH�ILUVW�ODQJXDJH�
DQG�HWKQLFLW\�RI�
FDVXDOWLHV�
�
�

,�FDQ�WDUJHW�HGXFDWLRQ�
FDPSDLJQV�DQG�
SUHYHQWDWLYH�VWUDWHJLHV�
WR�WKH�FRUUHFW�
FRPPXQLWLHV�

&DXVDO�&RQWH[WXDO�
�

8����
�
� �

GDWD�DERXW�DOO�LQFLGHQWV�
LQFOXGLQJ�QHDU�PLVVHV�
�

,�FDQ�PHDVXUH�WKH�
HIIHFWLYHQHVV�RI�
SUHYHQWDWLYH�DFWLRQ�

1RQ�IDWDO�GDWD�
�
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8����
�
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WR�NQRZ�KRZ�PDQ\�
GHDWKV�WKHUH�KDYH�
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WR�WKH�ODVW���\HDUV�
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�
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�
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1RQ�IDWDO�GDWD�
�

8����
�
�
� �

WR�NQRZ�DERXW�

VXFFHVVIXO
�
LQWHUYHQWLRQV�
�
�

,�FDQ�GHPRQVWUDWH�WKH�
HIIHFWLYHQHVV�RI�UHVFXH�
DFWLYLWLHV�DQG�VDIHW\�
PHDVXUHV�

1RQ�IDWDO�GDWD�
�

8����
�
�
� �

WR�NQRZ�DERXW�LQFLGHQWV�
ZLWK�QR�GDPDJH�WR�
SURSHUW\�RU�LQMXU\�
�

,�KDYH�D�SLFWXUH�RI�WKH�
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DW�GLIIHUHQW�OHYHOV�RI�
VHULRXVQHVV�

1RQ�IDWDO�GDWD�
�
�

8����
�
�
� �

GHWDLOHG�LQIRUPDWLRQ�
DERXW�VHOI�KDUP�
LQFLGHQWV�
�
�

,�FDQ�LGHQWLI\�WUHQGV�DQG�
KRWVSRW�ORFDWLRQV�DQG�
FRRUGLQDWH�SUHYHQWDWLYH�
DFWLRQ� 6HOI�KDUP�

8����
�
� �

D�ZD\�WR�FRQWULEXWH�P\�
LQFLGHQW�GDWD�LQWR�:$,'�
WKDW�LV�TXLFN�DQG�HDV\�

7KHUH�DUH�QR�H[WUD�
SUHVVXUHV�RQ�UHVRXUFHV�
� 7HFKQRORJ\�

8����
�
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WR�EH�DEOH�WR�
FROODERUDWH�ZLWK�RWKHU�
8.�ZLGH�VHUYLFHV�

ZH�FDQ�HQVXUH�
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FRQIOLFWLQJ�
� &ROODERUDWLRQ�
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�

$V�D�
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Appendix 11: Further recommendations mapping 



6800$5,6('�5(6($5&+�),1',1*

�IURP�WKH�PDLQ�GLVFRYH\�UHSRUW�VHFWLRQ�
��

6800$5,6('�5(6($5&+�),1',1*�

�IURP�WKH�PDLQ�GLVFRYH\�UHSRUW�VHFWLRQ���

5(&200(1'$7,216

�IURP�WKH�PDLQ�GLVFRYHU\�UHSRUW�VHFWLRQ���

86(5�1(('6�

�IURP�DSSHQGLFHV�

7KHPH 7KHPH )LQGLQJ *URXSLQJ 1R� 1R�� $V�D ,�QHHG 6R�WKDW
7HFKQRORJ\ 7KH�FXUUHQW�V\VWHP�KDV�IHZ�DXWRPDWHG�

SURFHVVHV��UHTXLULQJ�PDQXDO�GDWD�
FOHDQVLQJ��XSORDGLQJ�DQG�YHULILFDWLRQ�

7HFKQRORJ\ 5� 8��� ���:$,'�GEDVH�
GLUHFW�XVHU

WR�VSHQG�OHVV�WLPH�RQ�PDQXDO�GDWD�
FOHDQVLQJ

,�FDQ�IRFXV�RQ�PRUH�LPSRUWDQW�
UHVHDUFK�WDVNV

0DQ\�RUJDQLVDWLRQV�LQYROYHG�LQ�ZDWHU�
VDIHW\�GR�QRW�KDYH�WKH�UHVRXUFHV�WR�
GHGLFDWH�WR�FRQWULEXWLQJ�GDWD�WR�:$,'�

5�� 8��� ���:$,'�GEDVH�
GLUHFW�XVHU

GHWDLOV�DERXW�ZDWHU�EDVHG�IDWDOLWLHV�
IURP�PDQ\�VRXUFHV��LQFOXGLQJ�
PHGLD�VWRULHV��SROLFH�UHSRUWV�DQG�
LQTXHVW�UHVXOWV

,�FDQ�HQVXUH�WKH�LQFLGHQW�UHFRUGV�
DUH�FRPSOHWH�DQG�VKRZ�WKH�IXOO�
SLFWXUH

8��� ���:$,'�GDWD�
FRQWULEXWRU

D�ZD\�WR�JHW�UHOHYDQW�GDWD�IURP�P\�
V\VWHP�LQWR�:$,'

P\�FRQWULEXWLRQV�WR�WKH�:$,'�
GDWDEDVH�LV�FRPSOHWH

8��� WR�UHGXFH�WKH�DPRXQW�RI�PDQXDO�
ZRUN�UHTXLUHG�IRU�PH�WR�UHIRUPDW�
GDWD�IRU�:$,'

P\�WLPH�FDQ�VSHQG�WLPH�IRFXVLQJ�
RQ�DQDO\VLV

8���
8���

���:$,'�
FRQWULEXWRU�XVHU�
DQG����:$,'�GDWD�
XVHU

GLUHFW�DFFHVV�WR�:$,'�LQFLGHQWV ,�FDQ�ORRN�XS�D�SDUWLFXODU�LQFLGHQW�,�
QHHG�GHWDLOV�IRU�TXLFNO\�ZLWKRXW�
SXWWLQJ�D�EXUGHQ�RQ�UHVRXFHV

8��� ���3RWHQWLDO�IXWXUH�
XVHUV

D�ZD\�WR�FRQWULEXWH�P\�LQFLGHQW�
GDWD�LQWR�:$,'�WKDW�LV�TXLFN�DQG�
HDV\

:$,'�FDQ�EHFRPH�D�QDWLRQDO�
GDWDEDVH�ZLWK�WKH�VWDWLVWLFV�WKDW�DUH�
XVHIXO�WR�PH�

/RFDWLRQ� &HUWDLQ�ODQGPDUNV�DWWUDFW�YXOQHUDEOH�
SHRSOH��HJ��WKH�*ROGHQ�*DWH�EULGJH���)RU�
HYHU\�IDWDOLW\��DURXQG���SHRSOH�DUH�
GLVVXDGHG�E\�DQ�LQWHUYHQWLRQ��$QG�WKH\�
UDUHO\�FKRRVH�WR�HQG�WKHLU�OLIH�DW�D�
GLIIHUHQW�ORFDWLRQ�

/RFDWLRQ 5�� 8���
8���

���:$,'�
FRQWULEXWRU�XVHU�
DQG����:$,'�GDWD�
XVHU

WR�NQRZ�ZKHUH�FDVXDOWLHV�FDPH�
IURP�

,�FDQ�WDUJHW�HGXFDWLRQ�FDPSDLJQV�
DQG�SUHYHQWDWLYH�VWUDWHJLHV�
FRUUHFWO\

5�� 8���
8���

���:$,'�
FRQWULEXWRU�XVHU�
DQG����:$,'�GDWD�
XVHU

'DWD�WKDW�LV�UHOLDEOH ,�NQRZ�,
P�EDVLQJ�P\�VWUDWHJ\�RQ�
YDOLG�GDWD�

5�� 8��� ���3RWHQWLDO�IXWXUH�
XVHUV

GHWDLOHG�LQIRUPDWLRQ�DERXW�VHOI�
KDUP�LQFLGHQWV�

,�FDQ�LGHQWLI\�WUHQGV�DQG�KRWVSRW�
ORFDWLRQV�DQG�WDNH�SUHYHQWDWLYH�
DFWLRQ

'DWD�JDSV
)ORRGLQJ

1RQ�IDWDO�GDWD� 6WDNHKROGHUV�FROOHFW�WKHLU�RZQ�GDWD�
�PRVWO\�QRQ�IDWDO��ZKLFK�WKH\�XVH�IRU�
VKDSLQJ�SUHYHQWLRQ�VWUDWHJLHV�DQG�ZDWHU�
VDIHW\�FDPSDLJQV��7KH\�DUH�DZDUH�WKDW�
WKH\�ZRXOG�EHQHILW�IURP�D�FRPSOHWH�
SLFWXUH�RI�GDWD�DFURVV�WKH�8.

1RQ�IDWDO�GDWD
3UHYHQWLRQ�DQG�
VDIHW\

5�� 8���
8���

���:$,'�
FRQWULEXWRU�XVHU��
���:$,'�GDWD�XVHU

GDWD�DERXW�DOO�LQFLGHQWV�LQFOXGLQJ�
QHDU�PLVVHV

,�FDQ�PHDVXUH�HIIHFWLYHQHVV�RI�
SUHYHQWDWLYH�DFWLRQ

5�� 8��� ���3RWHQWLDO�IXWXUH�
XVHUV

WR�NQRZ�DERXW�LQFLGHQWV�ZKHUH�
WKHUH�ZDV�D�QHDU�PLVV

,�FDQ�DVVHVV�ULVN�IRU�WKH�DFWLYLWLHV�
,
P�UHVSRQVLEOH�IRU�

8��� ���3RWHQWLDO�IXWXUH�
XVHUV

WR�NQRZ�DERXW��
VXFFHVVIXO
�
LQWHUYHQWLRQV

,�FDQ�GHPRQVWUDWH�WKH�HIIHFWLYHQHVV�
RI�UHVFXH�DFWLYLWLHV�DQG�VDIHW\�
PHDVXUHV

8��� ���3RWHQWLDO�IXWXUH�
XVHUV

WR�NQRZ�DERXW�LQFLGHQWV�ZLWK�QR�
GDPDJH�WR�SURSHUW\�RU�LQMXU\

,�KDYH�SLFWXUH�RI�WKH�IUHTXHQF\�RU�
LQIUHTXHQF\�RI�LQFLGHQWV�DW�GLIIHUHQW�
OHYHOV�RI�VHULRXVQHVV�

/LPLWHG�GDWD�VKDULQJ
6HOI�KDUP

&ROODERUDWLRQ� /LPLWHG�GDWD�VKDULQJ 3HRSOH�DQG�
RUJDQLVDWLRQV

5�� 8��� ���:$,'�GEDVH�
GLUHFW�XVHU

GHWDLOV�DERXW�ZDWHU�EDVHG�IDWDOLWLHV�
IURP�PDQ\�VRXUFHV��LQFOXGLQJ�
PHGLD�VWRULHV��SROLFH�UHSRUWV�DQG�
LQTXHVW�UHVXOWV

,�FDQ�HQVXUH�WKH�LQFLGHQW�UHFRUGV�
DUH�FRPSOHWH�DQG�VKRZ�WKH�IXOO�
SLFWXUH

5�� 8��� ���:$,'�GDWD�
FRQWULEXWRU

D�ZD\�WR�JHW�UHOHYDQW�GDWD�IURP�P\�
V\VWHP�LQWR�:$,'

P\�FRQWULEXWLRQV�WR�WKH�:$,'�
GDWDEDVH�LV�FRPSOHWH

5�� 8���
8���

���:$,'�
FRQWULEXWRU�XVHU�
DQG����:$,'�GDWD�
XVHU

WR�EH�DEOH�WR�ILQG�RXW�LQIRUPDWLRQ�
DERXW�IDWDOLWLHV�RQ�LQODQG�ZDWHUZD\V�
LQ�WKH�8.

,�FDQ�ILQG�RXW�ZKDW�LV�KDSSHQLQJ�RQ�
VWUHWFKHV�RI�ZDWHUZD\�QRW�RZQHG�
E\�RXU�RUJDQLVDWLRQ��WR�FRPSDUH�
DQG�OHDUQ�IURP

5�� 8��� ���3RWHQWLDO�IXWXUH�
XVHUV

D�ZD\�WR�FRQWULEXWH�P\�LQFLGHQW�
GDWD�LQWR�:$,'�WKDW�LV�TXLFN�DQG�
HDV\

:$,'�FDQ�EHFRPH�D�QDWLRQDO�
GDWDEDVH�ZLWK�WKH�VWDWLVWLFV�WKDW�DUH�
XVHIXO�WR�PH�

8��� ���3RWHQWLDO�IXWXUH�
XVHUV

WR�EH�DEOH�WR�FROODERUDWH�ZLWK�RWKHU�
8.�ZLGH�VHUYLFHV

ZH�FDQ�HQVXUH�PHVVDJLQJ�LV�QRW�
FRQIOLFWLQJ

&RURQHUV &RURQHUV�RIILFHV�DUH�UHOXFWDQW�WR�VKDUH�
LQIRUPDWLRQ�IURP�LQTXHVWV���XQOHVV�DQ�
µLQWHUHVWHG�SDUW\¶

&RURQHUV 5�� 8��� ���:$,'�GEDVH�
GLUHFW�XVHU

WR�UHFHLYH�ILQDO�RXWFRPHV�IURP�
FRURQHUV�RIILFHV

LQFLGHQW�UHFRUGV�DUH�FRPSOHWH�DQG�
UHIOHFW�WKH�ILQDO�RXWFRPH



&RURQHUV

&RURQHUV�GR�QRW�LQYHVWLJDWH�
FLUFXPVWDQFHV�RI�GURZQLQJV�XQOHVV�WKH\�
DUH�FRQVLGHUHG�YLROHQW��VXGGHQ�RU�
VXVSLFLRXV

&RURQHUV

5��

&RURQHUV�RIILFHV�YDU\�LQ�WKHLU�DSSURDFK�WR�
FRPPXQLFDWLQJ

5��

,W�WDNHV�D�ORQJ�WLPH�WR�JHW�WKH�
YHUGLFW�RXWFRPH
,W�LV�FKDOOHQJLQJ�WR�PDWFK�XS�WKH�LQFLGHQW�LI�
WKHUH�LV�QR�QDPH�
3URFXUDWRU�ILVFDOV�LQ�6FRWODQG�SHUIRUP�WKH�
VDPH�VHUYLFH�DV�FRURQHUV�EXW�WKH\�DUH�
MRLQHG�XS�QDWLRQDOO\�
*HQHUDO 5��

6WDQGDUGLVDWLRQ 1RQH�RI�WKH�VWDNHKROGHUV�VKDUH�GDWD�LQ�D�
VWDQGDUGLVHG�IRUPDW

6WDQGDUGLVDWLRQ��
3UHYHQWLRQ�DQG�
VDIHW\�
/DQJXDJH�DQG�
WHUPLQRORJ\

5�

7KHUH�LV�D�VWDQGDUG�,&'���ZKLFK�:+2�
XVHV���QRERG\�LQ�WKH�8.�XVHV�LW
,W�ZRXOG�KHOS�GDWD�VKDULQJ�LI�WKHUH�ZDV�DQ�
DJUHHG�VWDQGDUG�IRUPDW

5��

&RQVLVWHQW�WHUPLQRORJ\�DQG�GHILQLWLRQV�
DUH�UHTXLUHG�WR�KDYH�D�FRQVLVWHQW�GDWD�VHW

5��

7KH�OLPLWDWLRQV�RI�:$,' 7LPHOLQHVV 7KH�WLPH�ODJ�RI�WKH�:$,'�UHSRUWV�
DYDLODEOH�DQQXDOO\�IRU�WKH�SUHYLRXV�\HDU�
FDXVH�SUREOHPV�IRU�XVHUV�RI�WKLV�GDWD

$XWRPDWH�GDWD�
FROOHFWLRQ

5� 8��� ���:$,'�GEDVH�
GLUHFW�XVHU

WR�UHFHLYH�ILQDO�RXWFRPHV�IURP�
FRURQHUV�RIILFHV

LQFLGHQW�UHFRUGV�DUH�FRPSOHWH�DQG�
UHIOHFW�WKH�ILQDO�RXWFRPH

2UJDQLVDWLRQV�KDYH�EXLOW�WKHLU�RZQ�
V\VWHPV�WR�ZRUN�DURXQG�WKLV�DQG�SURYLGH�
LQ�\HDU�IDWDOLW\�GDWD���EHFDXVH�WKH\�QHHG�LW�
IRU�PDQDJHPHQW�UHSRUWLQJ

5� 8���
8���

���:$,'�
FRQWULEXWRU�XVHU�
DQG����:$,'�GDWD�
XVHU

'DWD�RQ�IDWDOLWLHV�WKDW�LV�XSGDWHG�
UHJXODUO\

,�FDQ�LQIRUP�P\�VWUDWHJ\�RU�WDNH�
DFWLRQ�EDVHG�RQ�GDWD�WKDW
V�QRW���
\HDU�ROG

6RPH�LQFLGHQWV�FDQ¶W�EH�ILQDOLVHG�XQWLO�WKH�
&RURQHU�YHUGLFW�LV�UHFHLYHG

5� 8���
8���

���:$,'�
FRQWULEXWRU�XVHU�
DQG����:$,'�GDWD�
XVHU

KRZ�PDQ\�GHDWKV�WKHUH�KDYH�EHHQ�
ODVW�PRQWK

,�FDQ�FRPSDUH�WKDW�ILJXUH�WR�WKH�ODVW�
��\HDUV

5�
7KH�:$,'�WD[RQRP\ 7HUPLQRORJ\ $�ORW�RI�ZRUN�KDV�JRQH�LQWR�GHYHORSPHQW�

RI�WD[RQRP\���EXW�LW�KDV�QRW�\HW�EHHQ�
LPSOHPHQWHG

/DQJXDJH�DQG�
WHUPLQRORJ\
,QFLGHQW�UHFRUGV

5�� 8� $OO�XVHUV FODULW\�RQ�GHILQLWLRQV�IRU�WHUPV�VXFK�
DV�
UHVFXH
�RU�
QHDU�PLVV


,�NQRZ�WKH�GDWD�ZLOO�EH�YDOLG�DQG�
FRPSDULVRQV�ZLOO�EH�PHDQLQJIXO�

7KH�QHZ�WD[RQRP\�LV�PRUH�JUDQXODU 5��
7D[RQRPLHV�FDQ�EH�SUREOHPDWLF�IRU�GDWD�
WKDW�GRHV�QRW�HDVLO\�FRQIRUP

5��

,I�WKH�WD[RQRP\�PDNHV�LQFLGHQW�UHSRUWLQJ�
WR�ODERULRXV��LW�ZLOO�GHFUHDVH�RU�WKH�
UHFRUGV�ZLOO�EH�LQFRPSOHWH

5��

7HUPLQRORJ\�QHHGV�WR�EH�FOHDUO\�GHILQHG�
DQG�XQGHUVWRRG�E\�DOO�RSHUDWLYHV��HJ��
ZKDW�FRQVWLWXWHV�D�µUHVFXH¶��

5��

/LPLWHG�GDWD�VKDULQJ
6HOI�KDUP

5��

2SHQLQJ�XS�:$,'�GDWD
7KH�OLPLWDWLRQV�RI�:$,'
:HDNQHVVHV�LQ�OHDUQLQJ�DERXW�LQFLGHQWV
%DUULHUV�IRU�XVHUV

2SHQLQJ�XS�:$,'�
GDWD

6HH�IQGLQJV�LQ�WHFKQLFDO�UHVHDUFK�VHFWLRQ�
RI�PDLQ�GLVFRYHU\�UHSRUW�DQG�
FRUUHVSRQGLQJ�DSSHQGL[

2SHQ�GDWD 5�

5�
5�

&DXVDO
&RQWH[WXDO�GDWD

&DXVDO�GDWD�LV�FROOHFWHG�E\�VRPH�EXW�QRW�
DOO�RI�WKH�VWDNHKROGHUV�

)RU�IXWXUH�FRQVLGHUDWLRQ�E\�WKH�)RUXP 8���
8���

���:$,'�
FRQWULEXWRU�XVHU�
DQG����:$,'�GDWD�
XVHU

DERXW�WKH�ILUVW�ODQJXDJH�DQG�
HWKQLFLW\�RI�FDVXDWOLHV

,�FDQ�WDUJHW�HGXFDWLRQ�FDPSDLJQV�
DQG�SUHYHQWDWLYH�VWUDWHJLHV�WR�WKH�
FRUUHFW�FRPPXQLWLHV

)RU�:$,'�WKH�FDXVHV�DUH�LQ�D�GURSGRZQ�
PHQX�DQG�WKLV�LV�QRW�UHDOO\�ZRUNLQJ��LQ�
FXUUHQW�WD[RQRP\�
6RPH�FDXVHV�DUH�PRUH�LGHQWLILDEOH�WKDQ�
RWKHUV��HJ��HTXLSPHQW�IDLOXUH�



&DXVDO
&RQWH[WXDO�GDWD

.QRZLQJ�PRUH�DERXW�ZKDW�KDSSHQHG�LQ�
WKH�OHDG�XS�WR�DQ�LQFLGHQW�ZRXOG�KHOS�
HVWDEOLVK�WKH�FDXVH�EXW�WKDW�GDWD�LV�QRW�
XVXDOO\�DYDLODEOH��XQOHVV�WKHUH�LV�DQ�
LQYHVWLJDWLRQ�

)RU�IXWXUH�FRQVLGHUDWLRQ�E\�WKH�)RUXP

7KH�FRQWH[WXDO�GDWD�LV�YDOXDEOH�EXW�
GLIILFXOW�WR�DQDO\VH�DV�LW�LV�IUHHWH[W�DQG�
TXDOLW\�YDULHV

'DWD�UHOLDELOLW\ 7KHUH�DUH�FRQFHUQV�DERXW�GDWD�UHOLDELOLW\ )RU�IXWXUH�FRQVLGHUDWLRQ�E\�WKH�)RUXP 8��� ���:$,'�GEDVH�
GLUHFW�XVHU

WR�EH�FHUWDLQ�WKH�GDWD�LQ�:$,'�LV�
FRUUHFW

WKH�DSSURSULDWH�DFWLRQ�FDQ�EH�WDNHQ�
LQ�WKH�IRUP�RI�SUHYHQWLRQ�DQG�
LQWHUYHQWLRQ�

,W�LV�GLIILFXOW�WR�FRQWURO��LW�GHSHQGV�RQ�WKH�
RSHUDWLYHV�DQG�KRZ�WKH\�UHSRUW�WKH�
LQIRUPDWLRQ

8��� ���:$,'�GEDVH�
GLUHFW�XVHU

WR�EH�FHUWDLQ�WKH�GDWD�LQ�:$,'�LV�
FRUUHFW

VWDNHKROGHUV�NQRZ�WKH\�FDQ�WUXVW�
WKH�GDWD�WR�EXLOG�WKHLU�VWUDWHJ\�RQ�

0RVW�RUJDQLVDWLRQV�GRQ¶W�KDYH�WKH�
UHVRXUFHV�WR�FDUU\�RXW�D�4$�SURFHVV�
�DOWKRXJK�VRPH�GR�

���:$,'�
FRQWULEXWRU�XVHU�
DQG����:$,'�GDWD�
XVHU

WR�EH�DEOH�WR�ILQG�RXW�LQIRUPDWLRQ�
DERXW�IDWDOLWLHV�RQ�LQODQG�ZDWHUZD\V�
LQ�WKH�8.

,�FDQ�DGG�LQFLGHQWV�WKDW�ZHUH�
XQNQRZQ�RU�XQUHSRUWHG�E\�RXU�
RSHUDWLYHV�DQG�KDYH�D�FRPSOHWH�
SLFWXUH

2QFH�PRUH�FRQWULEXWRUV�DUH�DGGHG�DQG�
RWKHU�VRXUFHV��HJ��VRFLDO�PHGLD�SXEOLF��
WKLV�FRXOG�SUHVHQW�SUREOHPV�DURXQG�
UHOLDELOLW\

8���
8���

���:$,'�
FRQWULEXWRU�XVHU�
DQG����:$,'�GDWD�
XVHU

WR�EH�DEOH�WR�ILQG�RXW�LQIRUPDWLRQ�
DERXW�IDWDOLWLHV�RQ�LQODQG�ZDWHUZD\V�
LQ�WKH�8.

,�FDQ�ILQG�RXW�ZKDW�LV�KDSSHQLQJ�RQ�
VWUHWFKHV�RI�ZDWHUZD\�QRW�RZQHG�
E\�RXU�RUJDQLVDWLRQ��WR�FRPSDUH�
DQG�OHDUQ�IURP

7KHUH�LV�VWLOO�D�SHUFHLYHG�YDOXH�WR�GDWD�
WKDW�PD\�EH�LQIHUUHG

8���
8���

���:$,'�
FRQWULEXWRU�XVHU�
DQG����:$,'�GDWD�
XVHU

'DWD�WKDW�LV�UHOLDEOH ,�NQRZ�,
P�EDVLQJ�P\�VWUDWHJ\�RQ�
YDOLG�GDWD�

6HOI�+DUP $QDO\VLV�RI�µQHDU�PLVV¶�DQG�IDWDO�GDWD�KDV�
VKRZQ�IDFWRUV�FRQWULEXWLQJ�WR�LQFUHDVHG�
UHVFXHV��SK\VLFDO�FKDUDFWHULVWLFV�RI�WKH�
ORFDWLRQ��DPRXQW�RI�VXUYHLOODQFH�DQG�
VSHHG�RI�UHVSRQVH�

)RU�IXWXUH�FRQVLGHUDWLRQ�E\�WKH�)RUXP 8��� ���3RWHQWLDO�IXWXUH�
XVHUV

GHWDLOHG�LQIRUPDWLRQ�DERXW�VHOI�
KDUP�LQFLGHQWV�

,�FDQ�LGHQWLI\�WUHQGV�DQG�KRWVSRW�
ORFDWLRQV�DQG�WDNH�SUHYHQWDWLYH�
DFWLRQ

7KHUH�LV�QR�8.�ZLGH�GDWDVHW�WKDW�LQFOXGHV�
DOO�VXFFHVVIXO�LQWHUYHQWLRQV�
&HUWDLQ�ODQGPDUNV�DWWUDFW�YXOQHUDEOH�
SHRSOH��HJ��WKH�*ROGHQ�*DWH�EULGJH���)RU�
HYHU\�IDWDOLW\��DURXQG���SHRSOH�DUH�
GLVVXDGHG�E\�DQ�LQWHUYHQWLRQ��$QG�WKH\�
UDUHO\�FKRRVH�WR�HQG�WKHLU�OLIH�DW�D�
GLIIHUHQW�ORFDWLRQ�
0RVW�SHRSOH�ZKR�KDYH�EHHQ�µLQWHUUXSWHG¶�
KDYH�QRW�JRQH�RQ�WR�HQG�WKHLU�OLIH�DW�D�
ODWHU�GDWH�
&RRUGLQDWHG�HIIRUWV�DUH�UHTXLUHG�WR�
LGHQWLI\�DQG�UHGXFH�WKLV�ULVN�
5HSRUWLQJ�PXVW�EH�KDQGOHG�YHU\�FDUHIXOO\�

0RQH\ 6WDNHKROGHUV�WKDW�GR�QRW�FRQWULEXWH�
IXQGLQJ�WR�:$,'�IHHO�WKH\�DUH�QRW�KHDUG

)RU�IXWXUH�FRQVLGHUDWLRQ�E\�WKH�)RUXP Q�D

1RQ�FRQWULEXWLQJ�VWDNHKROGHUV�GRQ¶W�ZDQW�
WR�DVN�IRU�HYHU\WKLQJ�WKH\�QHHG�IURP�
:$,'���WKH\¶UH�FRQVFLRXV�RI�WKHLU�QRQ�
IXQGLQJ�VWDWXV
,I�WKH�GDWD�LV�XVHG�WR�LPSURYH�HIILFLHQF\�RI�
RSHUDWLRQDO�UHVRXUFHV�LW�ZLOO�VDYH�D�ORW�RI�
PRQH\
+RZ�LV�:$,'�WR�EH�SDLG�IRU"

,QYHVWLJDWLRQ ([DPSOHV�RI�LQFLGHQWV�H[LVW�ZKHUH�D�ODFN�
RI�NQRZOHGJH�DERXW�WKH�FDVXDOWLHV�KDV�OHG�
WR�HGXFDWLRQ�FDPSDLJQV�EHLQJ�WDUJHWHG�WR�
WKH�ZURQJ�DXGLHQFHV�

)RU�IXWXUH�FRQVLGHUDWLRQ�E\�WKH�)RUXP Q�D


