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6WDQGDUG�,QGLFDWRU����� 6WUDWHJLF�0DQDJHPHQW�6\VWHPV

7KH�OHDGHU�GHVLJQV��GHYHORSV��DQG�LPSOHPHQWV�VWUDWHJLF�PDQDJHPHQW�V\VWHPV�ZKLOH�PRQLWRULQJ�V\VWHPV�IRU�HIIHFWLYHQHVV�DQG�HIILFLHQF\�
WKURXJK�D�FRQWLQXRXV�LPSURYHPHQW�SURFHVV�

$FFRPSOLVKHG�SULQFLSDOV FXOWLYDWH�DQG�DGYDQFH�PDQDJHPHQW�VWUXFWXUHV�WR�VXVWDLQ�DOO�WKH�HOHPHQWV�UHTXLUHG�IRU�WKH�RUJDQL]DWLRQ�WR�UHDOL]H�LWV�OHDUQLQJ
JRDOV��IURP�KXPDQ�DQG�ILVFDO�UHVRXUFHV�WR�VWXGHQW�VDIHW\��DQG�EXLOGLQJ�PDQDJHPHQW��OHDYLQJ�QRWKLQJ�WR�FKDQFH��,Q�GRLQJ�VR��DFFRPSOLVKHG�SULQFLSDOV�
PDQDJH�WKH�FROOHFWLYH�H[SHUWLVH�DW�WKHLU�VLWHV�WR�VNLOOIXOO\�GHVLJQ�DQG�SURDFWLYHO\�FUDIW�V\VWHPV�DQG�SURFHVVHV�HVVHQWLDO�WR�PDLQWDLQLQJ�KLJKO\�HIIHFWLYH�
RUJDQL]DWLRQV��

$FFRPSOLVKHG�SULQFLSDOV�GHPRQVWUDWH�NQRZOHGJH�RI�JRRG�ILQDQFLDO�SODQQLQJ�DQG�IDFLOLW\�PDQDJHPHQW��7KHVH�SULQFLSDOV�UHFRJQL]H�WKH�LPSRUWDQFH�RI�
EXGJHWLQJ�LQVWUXFWLRQDO�PRQLHV��PDQDJLQJ�WKH�SK\VLFDO�HQYLURQPHQW��DQG�HIIHFWLYH�ILVFDO�DFFRXQWLQJ�WR�DFFRPSOLVK�LWV�JRDOV�DV�D�OHDUQLQJ�
RUJDQL]DWLRQ�

$FFRPSOLVKHG�SULQFLSDOV�UHDOL]H�WKDW�HIIHFWLYH�LPSOHPHQWDWLRQ�RI�V\VWHPV�ZLOO�UHVXOW�LQ�WKH�DOLJQPHQW�RI�JRDOV��REMHFWLYHV��DQG�UHVRXUFHV�DQG�
SXUSRVHIXOO\�FRQQHFW�V\VWHPV�DQG�SURFHVVHV��7KH\�FRQWLQXDOO\�UHIOHFW RQ�ZKHWKHU�WKH�V\VWHPV�DUH�EHLQJ�LPSOHPHQWHG�DV�GHVLJQHG��7KHVH�SULQFLSDOV�
PRQLWRU�JRDOV�DQG�REMHFWLYHV�WR�GHWHUPLQH�ZKHWKHU WKH\�DUH�DFKLHYHG��DQG�LI�VR��DUH�DFFRUGLQJ�WR�WLPHOLQHV�DQG�EHQFKPDUNV�DQG�ZLWKLQ�EXGJHW�

$GDSWHG�IURP�1%&(/� $FFRPSOLVKHG�3ULQFLSDO�6WDQGDUGV���VW�HG�������� SS����������

.H\ (OHPHQWV�RI�/HDGHU 3UDFWLFH DQG�4XHVWLRQV�IRU�5HIOHFWLRQ�DQG�3ODQQLQJ 5HODWHG�WR�6WDQGDUG�,QGLFDWRU����

8QGHUVWDQGLQJ�RI�EXGJHWDU\�DQG�RSHUDWLRQDO�SUDFWLFHV��SROLFLHV��DQG�SURFHGXUHV
:KDW�DVSHFWV�RI�WKH�EXGJHWLQJ�SURFHVV�GR ,�ILQG�SDUWLFXODUO\�FKDOOHQJLQJ��GLIIHUHQW�IXQGLQJ�VWUHDPV��JUDQW�ZULWLQJ��SULRULWL]LQJ��
SURJUDPPDWLF�RU�VWDIILQJ�SULRULWLHV��DFFRXQWLQJ�SURFHGXUHV��HWF��" +RZ�GR�,�LQFRUSRUDWH�QHZ�EXGJHWLQJ�UXOHV�DQG�SURFHGXUHV�LQWR�P\�
SUDFWLFH"�

:KDW DUH�P\�VWUHQJWKV�DQG�ZHDNQHVV�RI�P\�SUDFWLFH�LQ�UHJDUGV�WR�RSHUDWLRQDO�LVVXHV��H�J�� SK\VLFDO�SODQW��PDLQWHQDQFH��DQG�KHDOWK�DQG�
VDIHW\�LVVXHV�"

:KDW�V\VWHPV�GR�,�KDYH�LQ�SODFH�WR�HQVXUH�,�DP�FXUUHQW�RQ�P\�NQRZOHGJH�RI�EXGJHWDU\�DQG�RSHUDWLRQDO�SUDFWLFHV��SROLFLHV� DQG�
SURFHGXUHV"�
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8VLQJ�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�GDWD�RU�LQSXW�IURP�PXOWLSOH�VRXUFHV�WR�PDNH�EXGJHW��RSHUDWLRQDO��DQG�KXPDQ�FDSLWDO�GHFLVLRQV
:KDW�W\SHV�RI�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�GDWD�DUH�PRVW�XVHIXO�IRU�PH�LQ�PDNLQJ�EXGJHWDU\�GHFLVLRQV�UHJDUGLQJ�RSHUDWLRQV��VWDIILQJ��DQG�
RWKHU�UHVRXUFHV�IRU�VXSSRUWLQJ�WHDFKLQJ�DQG�OHDUQLQJ"�

:KDW�V\VWHPV�GR�,�KDYH�LQ�SODFH�WR�JDWKHU�LQSXW�DQG�JDUQHU�VXSSRUW�IRU EXGJHWDU\��RSHUDWLRQ��DQG�KXPDQ�FDSLWDO�GHFLVLRQV"

'HVLJQLQJ�V\VWHPV�WR�HYDOXDWH�WKH�FRVWV�DQG�EHQHILWV�RI�SDUWLFXODU�SRVLWLRQV��LQVWUXFWLRQDO�UHVRXUFHV��DQG�RWKHU�ILGXFLDU\�GHFLVLRQV�DQG�PDNH�
DGMXVWPHQWV�DV�QHFHVVDU\�WR�PD[LPL]H�WKH�LPSDFW�RQ�VWXGHQW�OHDUQLQJ�

:KDW�V\VWHPV�GR�,�KDYH�LQ�SODFH�WR�HQVXUH�SXUFKDVHV�DQG�DOORFDWLRQV�DUH�DOLJQHG�WR�WKH�VFKRRO¶V�JRDOV"

:KDW�VRXUFHV�RI�GDWD�DUH DYDLODEOH�WR�LQIRUP WKH�HIIHFWLYHQHVV�RI�EXGJHWDU\�UHODWHG�WR�VWDIILQJ�DQG�LQVWUXFWLRQDO�UHVRXUFHV"

+RZ�GR�,�XVH�WKLV�LQIRUPDWLRQ�WR�PDNH�DGMXVWPHQWV�DQG�SULRULWL]H�DV�QHFHVVDU\�EDVHG�RQ�WKH�QHHGV�RI�WKH�VWXGHQWV�DQG�WKH�VFKRRO"

,QYROYLQJ�VWDNHKROGHUV�LQ�RSHUDWLRQDO�DQG�EXGJHWDU\�SURFHVVHV
+RZ�PLJKW�,�FUHDWH�RU�HQKDQFH�RSSRUWXQLWLHV�WR�HQJDJH�VWDNHKROGHUV�LQ�SURFHVVHV�UHODWHG�WR�VFKRRO�RSHUDWLRQV�DQG�PDQDJHPHQW"

+RZ�DUH�GDWD RUJDQL]HG�IRU�HDVH�RI�XVH�DQG�RQJRLQJ�FRPPXQLFDWLRQ�ZLWK�VWDNHKROGHUV"

+RZ�GR�,�FRPPXQLFDWH D�FOHDU�UDWLRQDOH�IRU�WKH�EXGJHWDU\�RU�RSHUDWLRQDO�GHFLVLRQV�,�PDNH�RQ�EHKDOI�RI�P\�VFKRRO�QHHGV"

:KDW�FRQFUHWH�VRXUFHV�RI�HYLGHQFH�ZLOO�,�QHHG�WR�JDWKHU�WR�GHPRQVWUDWH�HIIHFWLYH�SUDFWLFH�UHODWHG�WR�WKHVH�.H\�(OHPHQWV"

3URIHVVLRQDO�/HDUQLQJ�WR�$GYDQFH�7KLV�/HDGHUVKLS�3UDFWLFH

&ROODERUDWLQJ�ZLWK�RWKHU�VFKRRO�DQG�GLVWULFW�OHDGHUV�LQ�LGHQWLI\LQJ�GDWD�VRXUFHV�DQG�V\VWHPV�WR�LQIRUP�GHFLVLRQ�PDNLQJ�RU�UHFHLYLQJ�FRDFKLQJ�
DQG�IHHGEDFN�RQ�RQH¶V�RZQ�GDWD�EDVHG�GHFLVLRQ�PDNLQJ

3DUWLFLSDWLQJ�LQ�VWUXFWXUHG�OHDUQLQJ�RSSRUWXQLWLHV��ZRUNVKRSV��FRXUVHV��ERRN�VWXGLHV��ZHELQDUV��HWF���WR�EXLOG�VNLOOV�LQ�XVLQJ�GDWD�DQG�GHFLVLRQ�
PDNLQJ�SURWRFROV

,GHQWLI\LQJ�ZD\V�LQ�ZKLFK�DFWLRQ�UHVHDUFK RQ�GDWD�XVH�LQ�WKH�VFKRRO�FDQ�VXSSRUW�VWUDWHJLHV�WR�PRQLWRU�JRDOV�IRU�VWXGHQW�OHDUQLQJ�DQG�RYHUDOO�
VFKRRO�LPSURYHPHQW�

5HDGLQJ�ERRNV�RQ�VWUDWHJLF�OHDGHUVKLS�DQG�RUJDQL]DWLRQDO�OHDGHUVKLS�DQG�SUDFWLFLQJ�XVLQJ�VWUDWHJLHV�OHDUQHG
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��� 6WUDWHJLF�0DQDJHPHQW�6\VWHPV��7KH�OHDGHU�GHVLJQV��GHYHORSV��DQG�LPSOHPHQWV�VWUDWHJLF�PDQDJHPHQW�V\VWHPV��PRQLWRULQJ�V\VWHPV�IRU�HIIHFWLYHQHVV�DQG�
HIILFLHQF\�WKURXJK�D�FRQWLQXRXV�LPSURYHPHQW�SURFHVV�

,QHIIHFWLYH����
$W�WKLV�OHYHO��WKH�OHDGHU«

'HYHORSLQJ����
$W�WKLV�OHYHO��WKH�OHDGHU«

(IIHFWLYH����
$W�WKLV�OHYHO��WKH�OHDGHU«

'LVWLQJXLVKHG����
$W�WKLV�OHYHO��WKH�OHDGHU�GRHV�RQH�RU�PRUH�RI�WKH�

IROORZLQJ��7KH�OHDGHU«

/(3*�5XEULF�
3HUIRUPDQFH�
/HYHO�
'HVFULSWRUV

'RHV�QRW�KDYH�
VWUDWHJLF�PDQDJHPHQW�
V\VWHPV�LQ�SODFH�WR�
VXSSRUW�WKH�HIIHFWLYH�
DQG�HIILFLHQW�XVH�RI�WKH�
RUJDQL]DWLRQ¶V�ILVFDO��
RSHUDWLRQDO��DQG�
KXPDQ�UHVRXUFHV�

(VWDEOLVKHV�RU�PDLQWDLQV�
VWUDWHJLF�PDQDJHPHQW�
V\VWHPV�WR�VXSSRUW�WKH�
HIIHFWLYH�DQG�HIILFLHQW�XVH�
RI�WKH�RUJDQL]DWLRQ¶V�
ILVFDO��RSHUDWLRQDO��DQG�
KXPDQ�UHVRXUFHV�

,PSOHPHQWV��LQ�FROODERUDWLRQ�ZLWK�RWKHUV�
PRQLWRUV� DQG�DGMXVWV�GDWD�GULYHQ�VWUDWHJLF�
PDQDJHPHQW�V\VWHPV�WR�RSWLPL]H�WKH�HIIHFWLYH�
DQG�HIILFLHQW�XVH�RI�WKH�RUJDQL]DWLRQ¶V�ILVFDO��
RSHUDWLRQDO��DQG�KXPDQ�UHVRXUFHV�

(PSRZHUV�WHDFKHU�OHDGHUV��DVVLVWDQW�SULQFLSDOV��RU�
RWKHU�VFKRRO�OHYHO�OHDGHUV�WR HVWDEOLVK DQG�RU�
PDLQWDLQ� PRQLWRU��DQG�DGMXVW VWUDWHJLF�
PDQDJHPHQW�V\VWHPV XVLQJ�GDWD��WR�PD[LPL]H�
HIIHFWLYH�DQG�HIILFLHQW�XVH�RI�WKH�RUJDQL]DWLRQ¶V�
ILVFDO��RSHUDWLRQDO��DQG�KXPDQ�UHVRXUFHV�LQ�WKH�
LQWHUHVW�RI�VFKRRO�LPSURYHPHQW��

(QJDJHV�LQ�GLVWULFW� RU�VWDWH�OHYHO�FRPPLWWHHV�RU�
SURMHFWV�WR�LPSURYH�VWUDWHJLF�PDQDJHPHQW�
V\VWHPV�WR�RSWLPL]H�WKH�UHWXUQ�JHQHUDWHG�IURP�WKH�
HIILFLHQW�XVH�RI�ILQDQFLDO��RSHUDWLRQDO��RU�KXPDQ�
UHVRXUFHV�

,QWHJUDWHV�GDWD�IURP�PXOWLSOH�PDQDJHPHQW�DQG�
PRQLWRULQJ�V\VWHPV�IRU�RSWLPDO�VXFFHVV�DQG�
VXVWDLQDELOLW\�

3RVVLEOH�
([DPSOHV

7KH�OHDGHU�FRPSOHWHV�
DQ�DQQXDO�EXGJHW�EXW�
GRHV�QRW�KDYH�D�V\VWHP�
LQ�SODFH�WR�WUDFN�RU�
PRQLWRU�WKH�
HIIHFWLYHQHVV�RI�VFKRRO�
VSHQGLQJ��

7KH�OHDGHU�PRQLWRUV�D�
GDVKERDUG�RI�SHUWLQHQW�
GDWD�WR�UHYLHZ�GDLO\��
ZHHNO\��RU�PRQWKO\��
GHSHQGLQJ�RQ�WKH�GDWD��
'DWD�FDQ�LQFOXGH��EXW�DUH�
QRW�OLPLWHG�WR��EXGJHW�
UHSRUWV��PDLQWHQDQFH�
UHSRUWV��DQG�VWDII�
DWWHQGDQFH��

7KH�OHDGHU�FROODERUDWHV�ZLWK�WKH�OHDGHUVKLS�WHDP�
WR�UHYLHZ�ILVFDO��RSHUDWLRQDO��DQG�KXPDQ�UHVRXUFH�
GDWD�DW�OHDGHUVKLS�WHDP�PHHWLQJV�DQG�PRQWKO\�
VFKRRO�LPSURYHPHQW�WHDP�PHHWLQJV�

7KH�OHDGHU�GHOHJDWHV�WDVNV�ZLWKLQ�WKH�V\VWHP�WR�
PHPEHUV�RI�WKH�VFKRRO�OHDGHUVKLS�WHDP��)RU�
H[DPSOH��WKH�DVVLVWDQW�SULQFLSDO�PRQLWRUV�WKH�7LWOH�
,�EXGJHW�DQG�PDLQWHQDQFH�UHSRUW�RU�D�OHDG�
WHDFKHU�PRQLWRUV�DWWHQGDQFH�DQG�VXVSHQVLRQ�
GDWD�


