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([HFXWLYH�6XPPDU\�
7RGD\¶V�:LGH�$UHD�1HWZRUNV��:$1��DUH�PRUH�GLVWULEXWHG�DQG�HYHQ�PRUH�FULWLFDO�WR�EXVLQHVV�
RSHUDWLRQV�WKDQ�HYHU��:$1V�HQDEOH�XVHUV�WR�DFFHVV�RQ�SUHPLVH�VHUYLFHV�DQG�SXEOLF�FORXGV�DQG�
WR�FRPPXQLFDWH�ZLWK�WKHLU�WHDPV��SDUWQHUV�DQG�FXVWRPHUV��$W�WKH�VDPH�WLPH��FRPSOH[LW\�LV�
LQFUHDVLQJ��'LVWULEXWHG�RUJDQL]DWLRQV�WKDW�RSHUDWH�DFURVV�GR]HQV�RI�ZRUOGZLGH�RIILFHV�DUH�
FRQQHFWHG�E\�RYHUOD\�QHWZRUNV�VHUYLFHG�E\�D�PXOWLWXGH�RI�FDUULHUV��7KLV�JURZLQJ�JDS�EHWZHHQ�
HYROYLQJ�:$1�GHPDQGV�DQG�WKH�FDSDELOLWLHV�RI�ZLGHO\�GHSOR\HG�PRQLWRULQJ�WRROV�KDV�UHVXOWHG�LQ�
LQFUHDVHG�UHOLDQFH�XSRQ�XVHUV�IRU�SUREOHP�LGHQWLILFDWLRQ��

7KLV�JXLGH�KHOSV�QHWZRUN�HQJLQHHUV��DUFKLWHFWV�DQG�H[HFXWLYHV�FRQVLGHU�NH\�QHWZRUN�PRQLWRULQJ�
UHTXLUHPHQWV�WR�VXSSRUW�6'�:$1�DQG�PXOWL�FORXG�GHSOR\PHQWV��

+LJKOLJKWV�
Ɣ 6'�:$1�LV�JDLQLQJ�WUDFWLRQ�DW�GLVWULEXWHG�RUJDQL]DWLRQV�GXH�WR�FRVW�VDYLQJV�DQG�HDVH�RI�

FHQWUDOL]HG�PDQDJHPHQW��
Ɣ :$1�FRPSOH[LW\�LV�LQFUHDVLQJ�GXH�WR�WKH�LQWURGXFWLRQ�RI�1HWZRUN�)XQFWLRQ�9LUWXDOL]DWLRQ�

�1)9��DQG�RYHUOD\�QHWZRUNV�DV�SDUW�RI�6'�:$1�VHUYLFHV��
Ɣ 8VH�RI�'LUHFW�,QWHUQHW�$FFHVV��',$��KDV�PDGH�LW�PRUH�GLIILFXOW�IRU�QHWZRUN�HQJLQHHUV�WR�

GHWHFW�DQG�GLDJQRVH�UHPRWH�QHWZRUN�SHUIRUPDQFH�LVVXHV��
Ɣ 7UDGLWLRQDO�QHWZRUN�PRQLWRULQJ�WRROV�EDVHG�RQ�6103�DUH�QRW�VXIILFLHQW�WR�GHWHFW�DQG�

WURXEOHVKRRW�UHPRWH�QHWZRUN�LVVXHV�DQG�HQG�XVHU�H[SHULHQFH�
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+RZ�µ6RIWZDUH�'HILQHG¶�LV�FKDQJLQJ�\RXU�:$1�
6'�:$1�HQDEOHV�HQWHUSULVHV�WR�UHGXFH�FDSH[�DQG�RSH[��VXFK�DV�FRQQHFWLYLW\�FRVWV��ZKLOH�
FHQWUDOL]LQJ�QHWZRUN�PDQDJHPHQW�DQG�SROLF\�HQIRUFHPHQW��0RUH�VSHFLILFDOO\��WKHUH�DUH�WKUHH�NH\�
DGYDQWDJHV�RI�6'�:$1�RYHU�OHJDF\�:$1�DUFKLWHFWXUHV��

'\QDPLF�3DWK�6HOHFWLRQ���7UDIILF�LV�DXWRPDWLFDOO\�DGMXVWHG�EDVHG�RQ�QHWZRUN�FRQGLWLRQV��,W¶V�
SRVVLEOH��IRU�H[DPSOH��WR�G\QDPLFDOO\�GLVWULEXWH�FRQQHFWLRQV�DPRQJVW�PXOWLSOH�OLQNV�WR�PDNH�EHVW�
XVH�RI�'LUHFW�,QWHUQHW�$FFHVV��03/6��DQG�/7(��*�FRQQHFWLRQV��/RDG�EDODQFLQJ�FDQ�EH�
FRQILJXUHG�SHU�IORZ��DQG�VRPH�YHQGRUV�HYHQ�VXSSRUW�SHU�SDFNHW�EDVLV��7UDIILF�FRQWURO�FDQ�EH�
EDVHG�RQ�MLWWHU��ODWHQF\��DQG�SDFNHW�ORVV�7KHVH�YDOXHV�DUH�PHDVXUHG�LQ�UHDO�WLPH�YLD�VSHFLDO�
SHUIRUPDQFH�SUREHV��JHQHUDOO\�LPSOHPHQWHG�ZLWK�8'3�SDFNHWV��

3ROLF\�%DVHG�5RXWLQJ���6'�:$1�FRQWUROOHUV�HQDEOH�FHQWUDOO\�GHILQHG�QHWZRUN�SROLFLHV�WR�
RUFKHVWUDWH�WUDIILF�WR�DQG�IURP�:$1�ORFDWLRQV��)RU�H[DPSOH��UHDO�WLPH�WUDIILF�VXFK�DV�
9RLFH�RYHU�,3��9R,3��FDQ�EH�VHW�WR�XVH�ORZ�ODWHQF\�03/6�FLUFXLWV��ZKLOH�EDQGZLGWK�LQWHQVLYH�
DSSOLFDWLRQV�FDQ�EH�URXWHG�RYHU�,QWHUQHW�FRQQHFWLRQV��1HWZRUN�SROLFLHV�FDQ�EH��DSSOLHG�WR�WUDIILF�
GHVWLQHG�WR�SXEOLF�FORXG�SURYLGHUV�WR�XVH�WKH�GHVLUHG�LQWHUFRQQHFWV��

6LPSOLILHG�&RQILJXUDWLRQ���&RQILJXULQJ�DQ�6'�:$1�LV�PRVWO\�8,�GULYHQ��UDWKHU�WKDQ�UHTXLULQJ�
WKH�QHWZRUN�HQJLQHHU�WR�PDVWHU�D�FRPPDQG�OLQH�LQWHUIDFH��%DQGZLGWK�PDQDJHPHQW�DQG�WUDIILF�
FRQWURO�DUH�HQWLUHO\��VRIWZDUH�GHILQHG ��ZKLOH�PDQ\�QHWZRUN�IXQFWLRQV��OLNH�ILUHZDOOV��'16�DQG�
FDFKLQJ��DUH�YLUWXDOL]HG��1)9���

6RPH�RI�WKH�DGYDQWDJHV�RI�6'�:$1�KRZHYHU�LQWURGXFH�QHZ�FKDOOHQJHV�WR�LQIUDVWUXFWXUH�DQG�
RSHUDWLRQ��,	2��WHDPV��
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2EVHUYDELOLW\�&KDOOHQJHV�
6'�:$1�DQG�PXOWL�FORXG�DGRSWLRQ�SRVH�QHZ�FKDOOHQJHV�WR�,	2�WHDPV¶�DELOLW\�WR�VXFFHVVIXOO\�
DQG�HIILFLHQWO\�PDQDJH�WKHLU�:$1�DQG�VXSSRUW�WKH�HQG�XVHUV��:H�LGHQWLILHG�WKUHH�NH\�
FKDOOHQJHV�WKDW�VKRXOG�EH�FRQVLGHUHG��

�� 6SOLW�WXQQHO�UHGXFHV�YLVLELOLW\�WR�,QWHUQHW�UHVRXUFHV�DQG�SXEOLF�FORXGV��
�� 3DUWK�UHPHGLDWLRQ�DQG�IDLORYHU�GRQ¶W�WDNH�LQWR�DFFRXQW�WKH�HQG�XVHU�H[SHULHQFH��
�� 9LUWXDOL]DWLRQ�LPSDLUV�WURXEOHVKRRWLQJ�RI�UHPRWH�SHUIRUPDQFH�LVVXHV��

6SOLW�WXQQHO�UHGXFHV�YLVLELOLW\�WR�,QWHUQHW�UHVRXUFHV�DQG�SXEOLF�FORXGV���

,Q�D�VSOLW�WXQQHO�FRQILJXUDWLRQ��D�UHPRWH�VLWH�KDV�D�GLUHFW�,QWHUQHW�FRQQHFWLRQ�WR�UHDFK�SXEOLF�
QHWZRUNV�DQG�D�SULYDWH�FRQQHFWLRQ�WR�UHDFK�FRUSRUDWH�UHVRXUFHV��LQWUDQHW���7KH�SULYDWH�
FRQQHFWLRQ�LV�HVWDEOLVKHG�EHWZHHQ�WKH�EUDQFK�URXWHU�DQG�WKH�FRPSDQ\¶V�GDWD�FHQWHU�YLD�D�931�
WXQQHO�RU�03/6�FRQQHFWLRQ���

6SOLW�WXQQHOV�OLPLW�WKH�HIILFDF\�RI�FHQWUDOL]HG�QHWZRUN�PRQLWRULQJ�VROXWLRQV�WKDW�FDQQRW�GHWHFW�
UHDFKDELOLW\�RU�DSSOLFDWLRQ�SHUIRUPDQFH�GHJUDGDWLRQ�LVVXHV�LPSDFWLQJ�XVHUV�DW�UHPRWH�VLWHV��7KLV�
LV�EHFDXVH�WKH�PRQLWRULQJ�VHUYHU�LV�ORFDWHG�DW�WKH�GDWD�FHQWHU��

3DWK�UHPHGLDWLRQ�DQG�IDLORYHU�GRQ¶W�WDNH�LQWR�DFFRXQW�WKH�HQG�XVHU�H[SHULHQFH���

3DWK�UHPHGLDWLRQ�DQG�DXWRPDWLF�IDLORYHU�HQDEOHV�PXOWL�KRPH�URXWHUV�WR�GLUHFW�WUDIILF�EDVHG�RQ�
WKH�TXDOLW\�DQG�UHOLDELOLW\�RI�XQGHUO\LQJ�OLQNV��3HUIRUPDQFH�SUREHV�XVHG�WR�LPSOHPHQW�OLQN�TXDOLW\�
YHULILFDWLRQ�RQO\�FRQVLGHU�WKH�³ODVW�PLOH´��)RU�H[DPSOH��WKH�URXWHU�PD\�URXWH�WUDIILF�DFURVV�D�OLQN�
ZLWK�QR�SDFNHW�ORVV�EXW�ZLWK�D�ORZHU�GDWD�UDWH��VORZLQJ�GRZQ�WKH�RYHUDOO�FRQQHFWLRQ��

3DWK�UHPHGLDWLRQ�DQG�IDLORYHU�FRXOG�KDYH�D�ORFDO�VLJQLILFDQFH�EXW�QHJDWLYHO\�DIIHFW�WKH�RYHUDOO�
HQG�WR�HQG�SHUIRUPDQFH��,Q�WKH�FDVH�RI�SDFNHW�GXSOLFDWLRQ��WKH�RYHUDOO�EDQGZLGWK�DYDLODEOH�WR�
XVHUV�LV�UHGXFHG��$V�D�UHVXOW��DSSOLFDWLRQV�PD\�SHUIRUP�VORZHU�WKDQ�EHIRUH�WKH�FRUUHFWLYH�DFWLRQ�
ZKLFK�GULYHV�XVHU�FRPSODLQWV��

9LUWXDOL]DWLRQ�LPSDLUV�WURXEOHVKRRWLQJ�RI�UHPRWH�SHUIRUPDQFH�LVVXHV���

6'�:$1�URXWHUV�XVH�SDVVLYH�DSSOLFDWLRQ�SHUIRUPDQFH�PRQLWRULQJ�WR�LGHQWLI\�DQG�SURILOH�WKH�
DSSOLFDWLRQV�WKDW�WUDYHUVH�WKHLU�LQWHUIDFHV��SULRULWL]H�PLVVLRQ�FULWLFDO�GDWD�DQG�RSWLPL]H�URXWLQJ�
GHFLVLRQV��:KLOH�WKLV�OHYHO�RI�PRQLWRULQJ�LV�NH\�IRU�DQ�6'�:$1�URXWHU�WR�PDNH�URXWLQJ�GHFLVLRQV�
RQ�LWV�PXOWLSOH�QHWZRUN�OLQNV��LW�GRHVQ¶W�SURYLGH�D�JRRG�HVWLPDWH�RI�HQG�XVHU�H[SHULHQFH���

7R�WURXEOHVKRRW�UHPRWH�SHUIRUPDQFH�LVVXHV��PXOWLSOH�FRPSRQHQWV�VKRXOG�EH�FRQVLGHUHG�
LQFOXGLQJ��WKH�:L)L�QHWZRUN��WKH�/$1��WKH�FOLHQW�LWVHOI��WKH�FRQILJXUDWLRQ�RI�WKH�6'�:$1�
DSSOLDQFH��DQG��WKH�:$1�,QWHUQHW�OLQNV��6'�:$1�VROXWLRQV�SURYLGH�YDOXDEOH�LQIRUPDWLRQ�DQG�
DQDO\WLFV�DERXW�WKH�WUDIILF�WKDW�IORZV�WKURXJK�WKHLU�LQWHUIDFHV��:LWKRXW�HQG�WR�HQG�PHWULFV��VXFK�
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DV�QHWZRUN�ODWHQF\��SDFNHW�ORVV��'16�UHVROXWLRQ�WLPH��DQG�+773�ORDGLQJ�WLPH�IURP�WKH�XVHU�
OD\HU���LW�EHFRPHV�YHU\�GLIILFXOW�WR�HIILFLHQWO\�WURXEOHVKRRW�UHPRWH�SHUIRUPDQFH�LVVXHV��
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5HTXLUHG�0RQLWRULQJ�&DSDELOLWLHV�
6'�:$1�DQG�PXOWL�FORXG�DGRSWLRQ�LPSRVH�QHZ�PRQLWRULQJ�FDSDELOLWLHV��ZKLFK�OHJDF\�QHWZRUN�
VROXWLRQV�EDVHG�RQ�6103�GRQ¶W�RIIHU��,Q�IDFW��WKHVH�W\SHV�RI�VROXWLRQV�KDYH�WZR�PDMRU�OLPLWDWLRQV�
WKDW�LPSDFW�WKHLU�HIILFDF\��

�� 7KH\�DUH�FHQWUDOL]HG��WKH�VHUYHU�UXQV�DQG�SHUIRUPV�WKH�PRQLWRULQJ�IURP�WKH�GDWD�FHQWHU��
�� 7KH\�DUH�GHYLFH�RULHQWHG��UHSRUW�WKH�VWDWXV�DQG�UHVRXUFHV�DYDLODEOH�RI�QHWZRUN�GHYLFHV��

7R�DGGUHVV�QHZ�QHWZRUN�PRQLWRULQJ�GHPDQGV��ZH�KDYH�LGHQWLILHG�WZR�SULPDU\�UHTXLUHPHQWV�WKDW�
HYHU\�RUJDQL]DWLRQ�VKRXOG�FRQVLGHU�ZLWK�6'�:$1�DQG�PXOWL�FORXG�GHSOR\PHQW��

'LVWULEXWHG�QHWZRUN�PRQLWRULQJ���

1HWZRUN�PRQLWRULQJ�VKRXOG�EH�SHUIRUPHG�DW�HYHU\�ORFDWLRQ�WKDW�LV�FRPSDQ\�RZQHG�DQG�RU�
RSHUDWHG��7KLV�LQFOXGHV�ORFDWLRQV�WKDW�SURYLGH�QHWZRUN�VHUYLFHV�WR�FRUSRUDWH�HPSOR\HHV��:$1�
VLWHV�DQG�KHDGTXDUWHUV���KRVW�LQIRUPDWLRQ�V\VWHPV�DQG�FXVWRPHU�IDFLQJ�VHUYLFHV��GDWD�FHQWHUV�
DQG�SXEOLF�FORXGV���%\�FROOHFWLQJ�GDWD�IURP�WKH�ORFDWLRQV�ZKHUH�WUDIILF�RULJLQDWHV�DQG�WHUPLQDWHV��
LW¶V�SRVVLEOH�WR�DFFXUDWHO\�GHWHFW�DQG�WURXEOHVKRRW�QHWZRUN�DQG�DSSOLFDWLRQ�SHUIRUPDQFH�LVVXHV���

)RU�H[DPSOH��KDYLQJ�D�PRQLWRULQJ�DJHQW�DW�D�:$1�ORFDWLRQ�DQG�DQRWKHU�LQ�D�SXEOLF�FORXG��LW¶V�
SRVVLEOH�WR�YHULI\�WKDW�WKH�QHWZRUN�FDQ�GHOLYHU�WKH�H[SHFWHG�WKURXJKSXW�DQG�SHUIRUPDQFH�WR�
XVHUV�DFFHVVLQJ�FORXG�VHUYLFHV��

$FWLYH�QHWZRUN�PRQLWRULQJ�ZLWK�HQG�WR�HQG�WHVWV ���

$FWLYH�QHWZRUN�PRQLWRULQJ�ZLWK�HQG�WR�HQG�WHVWV�LV�XVHG�WR�YHULI\�UHDFKDELOLW\�DQG�PHDVXUH�
SHUIRUPDQFH�WR�QHWZRUN�VHUYLFHV�DQG�DSSOLFDWLRQV��7KLV�DSSURDFK�LV�YHU\�VLPLODU�WR�VHUYLFH�
DVVXUDQFH�GHOLYHUHG�E\�,3�6/$�WHVWV�FRQILJXUHG�RQ�QHWZRUN�GHYLFHV��:KDW�LV�GLIIHUHQW�LV�WKDW�
WHVWV�DUH�UXQ�IURP�WKH�XVHU�OD\HU�DQG�DUH�PRVWO\�GLUHFWHG�WRZDUGV�SULYDWH�RU�SXEOLF�DSSOLFDWLRQV�
�HQG�WR�HQG���UDWKHU�WKDQ�MXVW�UXQQLQJ�ZLWKLQ�D�SRUWLRQ�RI�WKH�QHWZRUN��7KLV�PHWKRG�HQDEOHV�WKH�
GHWHFWLRQ�RI�QHWZRUN�IDLOXUHV�RU�SHUIRUPDQFH�LVVXHV�ZLWKRXW�UHO\LQJ�RQ�XVHU�WLFNHWV��

,7�RUJDQL]DWLRQV�WKDW�DUH�PRYLQJ�WR�D�6'�:$1�DQG�PXOWL�FORXG�VKRXOG�GHSOR\�QHWZRUN�
PRQLWRULQJ�VROXWLRQV�WKDW�PHHW�WKHVH�WZR�UHTXLUHPHQWV��
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+RZ�1HW%HH]�6XSSRUWV�6'�:$1�DQG�0XOWL�&ORXG�$GRSWLRQ�
1HW%HH]�LV�D�GLVWULEXWHG�QHWZRUN�PRQLWRULQJ�V\VWHP�WKDW�PHHWV�FULWLFDO�6'�:$1�DQG�PXOWL�FORXG�
UHTXLUHPHQWV��5HPRWH�SK\VLFDO�DQG�VRIWZDUH�DJHQWV�UXQ�DFWLYH��HQG�WR�HQG�PRQLWRULQJ�WHVWV�DW�
DQ\�RQ�SUHP�DQG�FORXG�ORFDWLRQ��7KHVH�FDSDELOLWLHV�HQDEOH�,	2�WHDPV�WR�TXLFNO\�GHWHFW�DQG�
WURXEOHVKRRW�UHPRWH�QHWZRUN�SUREOHPV��UHGXFLQJ�XQQHFHVVDU\�GRZQWLPH�DQG�WKH�ZDVWHIXO�
GHSOR\PHQW�RI�VNLOOHG�SHUVRQQHO��

0RUHRYHU��1HW%HH]�SURYLGHV�WKHVH�DGGLWLRQDO�FDSDELOLWLHV��

5HDO�WLPH�GDWD�IHHGV ���:LWKLQ�VHFRQGV�UHPRWH�PRQLWRULQJ�DJHQWV�UHSRUW�WHOHPHWU\�GDWD�WR�D�
FHQWUDOL]HG�GDVKERDUG�FRQWUROOHU�IRU�DOHUW�SURFHVVLQJ�DQG�DQDO\WLFV��+DYLQJ�UHDO�WLPH�GDWD�DOORZV�
TXLFN�DQDO\VLV�DQG�DOHUW�GHWHFWLRQV�ZLWKLQ�VHFRQGV�YHUVXV�WKH�PLQXWHV�RI�GHOD\�LQKHUHQW�ZLWK�
OHJDF\�PRQLWRULQJ�VROXWLRQV��7KLV�FDSDELOLW\�LV�NH\�WR�UHGXFH�WKH�WLPH�WR�GHWHFW�DQG�UHSDLU�UHPRWH�
QHWZRUN�LVVXHV��

7HOHPHWU\�UDZ�GDWD�YHUVXV�VDPSOHG�IORZ�GDWD ���5DZ�GDWD�VWUHDPV�SURYLGH�D�EHWWHU�FRQWH[W�
DQG�PRUH�JUDQXODU�YLVLELOLW\�LQWR�UHPRWH�QHWZRUN�DQG�DSSOLFDWLRQ�SHUIRUPDQFH�LVVXHV��7KLV�OHYHO�
RI�GHWDLO�GHOLYHUV�YDOXDEOH�LQVLJKW�UHJDUGLQJ�IUHTXHQF\�DQG�HQKDQFHV�WKH�LGHQWLILFDWLRQ�RI�
LQWHUPLWWHQW�SUREOHPV�ZKLFK�FRXOG�EH�FDXVHG�E\�IDFWRUV�EH\RQG�WKH�QHWZRUN��

(DVH�RI�LQVWDOODWLRQ��VXSSRUW�IRU�DQ\�QHWZRUN��LQWHJUDWLRQV ���1HW%HH]�PRQLWRULQJ�DJHQWV�DUH�
HDV\�WR�LQVWDOO�DQG�VXSSRUW�DQ\�QHWZRUN�HQYLURQPHQW��ZKHWKHU�RQ�SUHPLVH�RU�FORXG��7KH�SK\VLFDO�
VHQVRUV�DUH�SOXJJHG�LQWR�VZLWFKHV��*LJDELW�(WKHUQHW��DQG�RU�FRQQHFW�WR�D��������DFFHVV�SRLQW��
7KH�VRIWZDUH�DJHQWV�VXSSRUW�/LQX[�DQG�:LQGRZV�RSHUDWLQJ�V\VWHPV��YLUWXDOL]DWLRQ��90ZDUH��
+\SHU9��.90��«��DV�ZHOO�DV�'RFNHU��7KH\�DOVR�LQWHJUDWH�ZLWK�OHDGLQJ�LQIUDVWUXFWXUH�YHQGRUV��
VXFK�DV�&LVFR��([WUHPH�1HWZRUNV��DQG�-XQLSHU��
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&RQFOXVLRQ�
7RGD\¶V�:LGH�$UHD�1HWZRUNV�DUH�IDU�ODUJHU��PRUH�FRPSOH[�DQG�PRUH�G\QDPLF�WKDQ�HYHU�EHIRUH��
'ULYHQ�E\�WKH�DGRSWLRQ�RI�6'�:$1�DQG�PXOWL�FORXG��WKH�:$1�KDV�RXWJURZQ�WKH�FDSDELOLWLHV�RI�
WUDGLWLRQDO�QHWZRUN�PRQLWRULQJ�VROXWLRQV��,7�RUJDQL]DWLRQV�WKDW�ZDQW�WR�EH�DJLOH�QHHG�WR�LQFOXGH�
QHWZRUN�PRQLWRULQJ�LQ�WKH�VFRSH�RI�ZRUN�IRU�DQ\�6'�:$1�DQG�PXOWL�FORXG�SURMHFW��

1HWZRUN�PRQLWRULQJ�VROXWLRQV�VKRXOG�VXSSRUW�GLVWULEXWHG�DJHQWV�WKDW�SHUIRUP�DFWLYH��HQG�WR�HQG�
SHUIRUPDQFH�PHDVXUHPHQWV��7KHVH�FDSDELOLWLHV�HQDEOH�,QIUDVWUXFWXUH�	�2SHUDWLRQV�WHDPV�WR�
HIILFLHQWO\�PDQDJH�DQG�VXSSRUW�WKH�QHWZRUN�DQG�LWV�XVHUV��

1HW%HH]�FDWHUV�WR�WKH�UHFHQW�GHPDQGV�RI�PRGHUQ�:$1V�ZLWK�NH\�FDSDELOLWLHV�WKDW�HQDEOH�
QHWZRUN�WHDPV�WR�JDLQ�WKH�IXOO�EHQHILWV�RI�6'�:$1V�DQG�PXOWL�FORXG�GHSOR\PHQWV��
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