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7DEOH�RI�&RQWHQWV
*&6(�2DWK�7R�%H�$QWL�5DFLVW�DQG�,QFOXVLYH�7KURXJK�6XVWDLQHG�/HDUQLQJ��$FWLRQ��DQG
$FFRXQWDELOLW\ �

,QWURGXFWLRQ �
7KH�8WLOLW\�RI�.H\�&RPSHWHQFLHV�LQ�6XVWDLQDELOLW\�IRU�+LJKHU�(GXFDWLRQ�3URJUDPV �
7ZR�'HFDGHV�RI�$FWLYLWLHV�,QIRUPLQJ�WKH�3URSRVDO�6WDWHPHQW ��

3URSRVDO�6WDWHPHQWV ��
2YHUYLHZ ��
3URSRVDO�6WDWHPHQWV ��

3URSRVDO�6WDWHPHQW�� ��
3URSRVDO�6WDWHPHQW�� ��
3URSRVDO�6WDWHPHQW�� ��
3URSRVDO�6WDWHPHQW�� ��

&RQFOXVLRQ ��
5HFRPPHQGHG�$SSOLFDWLRQV�	�&RQVLGHUDWLRQV ��
7RZDUG�6WURQJHU�6XVWDLQDELOLW\�DQG�6XVWDLQDELOLW\�5HODWHG�3URJUDPV�LQ�+LJKHU�(GXFDWLRQ ��

5HIHUHQFHV ��

$SSHQGL[ ��

6\VWHPV�7KLQNLQJ�&RPSHWHQF\ ��

)XWXUHV�7KLQNLQJ�&RPSHWHQF\ ��

9DOXHV�7KLQNLQJ�&RPSHWHQF\ ��

6WUDWHJLF�7KLQNLQJ�&RPSHWHQF\ ��

,QWHUSHUVRQDO�&RPSHWHQF\ ��

,QWHJUDWHG�3UREOHP�6ROYLQJ�&RPSHWHQF\ ��
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*&6(�2DWK�7R�%H�$QWL�5DFLVW�DQG�,QFOXVLYH�7KURXJK
6XVWDLQHG�/HDUQLQJ��$FWLRQ��DQG�$FFRXQWDELOLW\

7KH *OREDO &RXQFLO IRU 6FLHQFH DQG WKH (QYLURQPHQW �*&6(� DFNQRZOHGJHV WKDW UHJDUGOHVV RI
RQH¶V RZQ UDFH RU HWKQLFLW\� LQGLYLGXDOV DUH DW YDULRXV SRLQWV DORQJ DQ DQWL�UDFLVW MRXUQH\� $V DQ
RUJDQL]DWLRQ FRPPLWWHG WR EHFRPLQJ DQWL�UDFLVW DQG PXOWLFXOWXUDO� *&6( ZLOO SXUSRVHIXOO\ ZRUN WR
LGHQWLI\� GLVFXVV� DQG FKDOOHQJH LVVXHV RI UDFH� FRORU� HWKQLFLW\� RULHQWDWLRQ� DQG WKH LPSDFW�V�
WKH\ KDYH RQ *&6(� LWV PLVVLRQ� LWV SDUWQHU RUJDQL]DWLRQV� DQG LWV SHRSOH� :H DFFHSW WKLV
FKDOOHQJH�DV�RXU�FRQWLQXRXV�MRXUQH\�

:H H[SOLFLWO\ DQG SXEOLFO\ DIILUP RXU LGHQWLW\ DV DQ DQWL�UDFLVW PXOWLFXOWXUDO RUJDQL]DWLRQ� :H
UHVROYH WR GHYHORS DQG ZRUN WR LPSOHPHQW VWUDWHJLHV WKDW GLVPDQWOH UDFLVP ZLWKLQ DOO DVSHFWV RI
RXU RUJDQL]DWLRQ DQG VRFLHW\� :H FRPPLW WR UHFRJQL]H� DGGUHVV DQG RSSRVH DOO IRUPV RI UDFLVP�
LQMXVWLFH��RSSUHVVLRQ��LQWROHUDQFH��DQG�KDWH�
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,QWURGXFWLRQ
7KH�UDSLG�HYROXWLRQ�RI�VXVWDLQDELOLW\�GHJUHH�SURJUDPV�UDLVHV�LPSRUWDQW�TXHVWLRQV�IRU

DGPLQLVWUDWRUV��IDFXOW\��FXUUHQW�DQG�SURVSHFWLYH�VWXGHQWV��DQG�RWKHU�VWDNHKROGHUV�LQ�WKH�ILHOG�RI
VXVWDLQDELOLW\�HGXFDWLRQ�LQ�KLJKHU�HGXFDWLRQ�� 7KHVH TXHVWLRQV�DUH�UHODWHG�WR�TXDOLW\��WHDFKLQJ
DQG�DVVHVVPHQW�VWDQGDUGV��DQG�SURFHVVHV�RI�SURJUDP�DQG�FXUULFXOD�GHVLJQ�DQG�HYDOXDWLRQ��7R
DGGUHVV�WKHVH�DUHDV�DQG�DGYDQFH�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU
HGXFDWLRQ��HVWDEOLVKLQJ�D�VKDUHG�UHIHUHQFH�IUDPHZRUN�IRU�D�VHW�RI�G\QDPLF�OHDUQLQJ�REMHFWLYHV�LV
D�NH\�WDVN�IRU�WKH�ILHOG�

7KH�*OREDO�&RXQFLO�IRU�6FLHQFH�DQG�WKH�(QYLURQPHQW��*&6(��KDV�XQGHUWDNHQ�WKLV�WDVN
DV�SDUW�RI�D�EURDGHU�LQLWLDWLYH�WR�HVWDEOLVK�DFFUHGLWDWLRQ�VWDQGDUGV�WR�VWUHQJWKHQ�VXVWDLQDELOLW\
DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ��7KH 3DWKZD\V�WRZDUG�$FFUHGLWDWLRQ
LQLWLDWLYH�DLPV�WR�HQKDQFH�WKH�TXDOLW\��GLYHUVLW\��DQG�LPSDFW�RI�WKHVH�SURJUDPV��7KH�LQLWLDWLYH
IHDWXUHV�VHYHUDO�DFWLYLWLHV��LQ�SDUWLFXODU�

Ɣ WKLV�VWDWHPHQW�RQ�WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN�RI�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�
Ɣ WKH�HVWDEOLVKPHQW�RI�D�6XVWDLQDELOLW\�(GXFDWLRQ�/HDGHUVKLS�$GYLVRU\�&RXQFLO��DQG
Ɣ SURIHVVLRQDO�GHYHORSPHQW�RSSRUWXQLWLHV�IRU�SURJUDP�OHDGHUV�DQG�LQVWUXFWRUV�

7KHVH�DFWLYLWLHV�ZLOO�EXLOG�WRZDUGV�D�IOH[LEOH��LQFOXVLYH��DQG�LQQRYDWLYH�DSSURDFK�WR�SURJUDP
DFFUHGLWDWLRQ�WKDW�VHWV�VWDQGDUGV�UHODWHG�WR�SURJUDP�OHYHO�OHDUQLQJ�REMHFWLYHV�WR�SURYLGH�G\QDPLF
JXLGDQFH�IRU�SURJUDPV�WRZDUG�TXDOLW\��DFFHVVLEOH��DQG�FRQWH[W�VHQVLWLYH�WHDFKLQJ��OHDUQLQJ��DQG
DVVHVVPHQW�

*&6(�LV�XQLTXHO\�TXDOLILHG�DQG�VLWXDWHG�WR�OHDG�WKLV�HIIRUW��&XUUHQWO\��*&6(¶V
PHPEHUVKLS�LQFOXGHV�PRUH�WKDQ�����86�DQG�LQWHUQDWLRQDO�DFDGHPLF�LQVWLWXWLRQV�WDNLQJ�OHDGLQJ
UROHV�LQ�WKH�ILHOG�RI�VXVWDLQDELOLW\�LQ�KLJKHU�HGXFDWLRQ��*&6(¶V�/HDGHUV�$OOLDQFH��IRUPHUO\�WKH
&RXQFLO�RI�(QYLURQPHQWDO�'HDQV�DQG�'LUHFWRUV��DLPV��DV�SDUW�RI�LWV�PLVVLRQ��³WR�IDFLOLWDWH�WKH
IRUPXODWLRQ�RI�JRDOV��SROLFLHV�DQG�REMHFWLYHV�DQG�SURYLGH�DGYLFH�DQG�PDQDJHPHQW�IRU
HGXFDWLRQDO�DQG�UHVHDUFK�SURJUDPV�DQG�IDFLOLWLHV�LQ�HQYLURQPHQWDO�VFLHQFHV�DQG�VWXGLHV�DV�ZHOO
DV�UHODWHG�ILHOGV�´�7KLV�KDV�OHG�WR�D�IRFXV�RQ�DGYDQFLQJ�WKH�SURJUDP�OHYHO�GHYHORSPHQW�
DGPLQLVWUDWLRQ��DQG�RSHUDWLRQ�RI�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU
HGXFDWLRQ��*LYHQ�WKLV�EDFNJURXQG��*&6(�LV�SRVLWLRQHG�WR�SURYLGH�JXLGDQFH�RQ�OHDUQLQJ
REMHFWLYHV�IRU�WKHVH�SURJUDPV��ZKLOH�IDFLOLWDWLQJ�GLDORJXH�DPRQJ�VWDNHKROGHUV�DQG�FROODERUDWLQJ
ZLWK�*&6(�PHPEHU�LQVWLWXWLRQV�DQG�RWKHU�RUJDQL]DWLRQV�WR�LQIRUP�EURDGHU�YLVLRQV�RI�SURJUHVV�LQ
WKH�ILHOG�VXFK�DV�SURJUDP�DFFUHGLWDWLRQ�

� 7KH�ILHOG�LV�UHFRJQL]HG�LQ�WKH�LQWHUQDWLRQDO�GLVFRXUVH�DV�VXVWDLQDELOLW\�HGXFDWLRQ��HGXFDWLRQ�IRU
VXVWDLQDEOH�GHYHORSPHQW��HGXFDWLRQ�IRU�VXVWDLQDELOLW\��VXVWDLQDEOH�HGXFDWLRQ��RU�HQYLURQPHQWDO�DQG
VXVWDLQDELOLW\�HGXFDWLRQ��DPRQJ�RWKHU�WHUPV��:KLOH�WKHUH�DUH�PHDQLQJIXO�GLIIHUHQFHV�EHWZHHQ�WKHVH�WHUPV�
LQ�WKLV�GRFXPHQW�ZH�XVH�³VXVWDLQDELOLW\�LQ�KLJKHU�HGXFDWLRQ´�WR�UHSUHVHQW�WKH�UDQJH�RI�WHUPV��:H�PDNH�WKLV
FKRLFH�IRU�SUDFWLFDO�DQG�FRQFHSWXDO�UHDVRQV��3UDFWLFDOO\��³VXVWDLQDELOLW\�LQ�KLJKHU�HGXFDWLRQ´�VHHPV�WR�EH
WKH�PRVW�FRPPRQ�WHUP�XVHG�LQ�WKH�FRQWH[W�RI�1RUWK�$PHULFDQ�KLJKHU�HGXFDWLRQ��&RQFHSWXDOO\��ZH�VXJJHVW
WKDW�³VXVWDLQDELOLW\�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ´�HQFRPSDVVHV�WKH�NH\�GLPHQVLRQV�RI�WKH�UHODWLRQVKLS
EHWZHHQ�VXVWDLQDELOLW\�DQG�HGXFDWLRQ�DV�DUWLFXODWHG�E\�6WHUOLQJ�������������HGXFDWLRQ DERXW VXVWDLQDELOLW\�
����HGXFDWLRQ IRU VXVWDLQDELOLW\��DQG�����HGXFDWLRQ DV VXVWDLQDELOLW\�
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7KH�8WLOLW\�RI�.H\�&RPSHWHQFLHV�LQ�6XVWDLQDELOLW\�IRU�+LJKHU
(GXFDWLRQ�3URJUDPV

,Q�LQWHUQDWLRQDO�SUDFWLFH��SROLF\��DQG�UHVHDUFK��WKH�GHYHORSPHQW�RI�VXVWDLQDELOLW\
FRPSHWHQFLHV�KDV�EHHQ�DUWLFXODWHG�DV�D�NH\�DUHD�RI�GLVFRXUVH�UHODWHG�WR�VXVWDLQDELOLW\�LQ�KLJKHU
HGXFDWLRQ�� 3URJUHVV�KDV�EHHQ�PDGH�WR�LGHQWLI\�DQ LQWHUUHODWHG�VHW�RI�NH\�FRPSHWHQFLHV�LQ
VXVWDLQDELOLW\�WKDW�DUH�UHOHYDQW�DV�D�VKDUHG�UHIHUHQFH�IUDPHZRUN�IRU�VXVWDLQDELOLW\�DQG
VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ�

7KH�VHW�RI�NH\�FRPSHWHQFLHV�IDFLOLWDWHV�VXFFHVVIXO�WDVN�SHUIRUPDQFHV�WKDW�OHDG�WR
SRVLWLYH�RXWFRPHV�WKDW�SURJUHVV�VXVWDLQDELOLW\�JLYHQ�ZKDW�LV�NQRZQ��YDOXHG��DQG�DVSLUHG�DW�D
JLYHQ�PRPHQW�LQ�WLPH��:DOV���������7KH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�FDQ�EH�DSSOLHG�ZKLOH
ZRUNLQJ�RQ�VSHFLILF�VXVWDLQDELOLW\�FKDOOHQJHV�DQG�RSSRUWXQLWLHV�LQ�D�UDQJH�RI�FRQWH[WV��7KXV��NH\
FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�UHSUHVHQW�ERWK�DQ�LQGLYLGXDO�DQG�FROOHFWLYH�FDSDFLW\�WR�DGGUHVV
VXVWDLQDELOLW\�FKDOOHQJHV��$GGLWLRQDOO\��WKH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�RIIHU�D�UHOHYDQW
IUDPHZRUN�WR�KHOS�VKDSH�SRWHQWLDO�OHDUQLQJ�REMHFWLYHV�IRU�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG
SURJUDPV�LQ�KLJKHU�HGXFDWLRQ��7KH�VKDUHG�UHIHUHQFH�IUDPHZRUN�RI�NH\�FRPSHWHQFLHV�LQ
VXVWDLQDELOLW\�DOVR�SURYLGHV�D�FOHDU�H[SODQDWLRQ�RI�WKH�GLVWLQJXLVKLQJ�FKDUDFWHULVWLFV�WKDW
JUDGXDWHV�IURP�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�KDYH�FRPSDUHG�WR�JUDGXDWHV
IURP�RWKHU�SURJUDPV��%R[���SURYLGHV�IXUWKHU�LQIRUPDWLRQ�DQG�GHILQLWLRQV�RI�NH\�WHUPV�UHODWHG�WR
WKLV�WRSLF��EDVHG�RQ�%UXQGLHUV�HW�DO�������

%R[����'HILQLWLRQV�RI�.H\�7HUPV

6XVWDLQDELOLW\�&RPSHWHQF\� $Q�LQGLYLGXDO�GLVSRVLWLRQ FRPSULVLQJ�D�FOXVWHU�RI�LQWHUUHODWHG
NQRZOHGJH��VNLOOV��DV�ZHOO�DV�PRWLYHV�DQG�DWWLWXGHV�WKDW�DOORZ�VXFFHVVIXOO\�FRPSOHWLQJ�D
VXVWDLQDELOLW\�UHODWHG�WDVN��,Q�FRPELQDWLRQ��VXVWDLQDELOLW\�FRPSHWHQFLHV�HQDEOH�VWXGHQWV�WR
DGGUHVV�FKDOOHQJHV�LQ�D�UDQJH�RI�GLIIHUHQW�FRQWH[WV��LQFOXGLQJ�LQ�VXVWDLQDELOLW\�IRFXVHG�FDUHHUV
DQG�SURIHVVLRQDO�VHWWLQJV��DV�ZHOO�DV�SHUVRQDO�FRQWH[WV�

.H\�&RPSHWHQF\�LQ�6XVWDLQDELOLW\� &RPELQHV UHODWHG VXVWDLQDELOLW\�FRPSHWHQFLHV�LQWR�RQH
GLVWLQFWLYH�DQG�PXOWLGLPHQVLRQDO�FRPSHWHQF\��,W�HQWDLOV�FRPSOH[HV�RI�LQWHUUHODWHG�NQRZOHGJH�
VNLOOV��DQG�DWWLWXGHV�UHODWHG�WR�D�VKDUHG�IXQFWLRQ�IRU�VXFFHVVIXO�WDVN�SHUIRUPDQFH��(DFK�NH\
FRPSHWHQF\�LQ�VXVWDLQDELOLW\�FRQWULEXWHV�D�VSHFLILF�DQG�GLVWLQFW�IXQFWLRQ�IRU�VXFFHVVIXO�SUREOHP
VROYLQJ�RI�UHDO�ZRUOG�VXVWDLQDELOLW\�FKDOOHQJHV��,Q�FRPELQDWLRQ��WKH�NH\�FRPSHWHQFLHV�LQ
VXVWDLQDELOLW\�DUH�WKHQ�IXQFWLRQDOO\�OLQNHG�WR�VXSSRUW�HDFK�VWHS�LQ�FROOHFWLYH�DQG�LWHUDWLYH
VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVVHV�

6KDUHG�5HIHUHQFH�)UDPHZRUN�RI�.H\�&RPSHWHQFLHV�LQ�6XVWDLQDELOLW\� $�PLQLPDO�VHW�RI
GLVWLQFW��QRQ�RYHUODSSLQJ���\HW�IXQFWLRQDOO\�LQWHUUHODWHG�NH\�FRPSHWHQFLHV��ZKLFK�DUH
V\QWKHVL]HG�LQWR�DQ�LQWHJUDWHG�SHUVSHFWLYH��7KLV�LQWHJUDWHG�VHW�IDFLOLWDWHV�VXFFHVVIXO
SHUIRUPDQFH�DORQJ�WKH�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVV�DQG�D�SRVLWLYH�RXWFRPH�WKDW
SURJUHVVHV�VXVWDLQDELOLW\��ZKLOH�ZRUNLQJ�RQ�D�VSHFLILF�VXVWDLQDELOLW\�FKDOOHQJH�LQ�LWV�FRQWH[W�

&RPSHWHQF\�0HQX� 'HVFULEHV�WKH�FRQFHSWV�DQG�PHWKRGV HQWDLOHG�LQ�D�VSHFLILF�NH\

� 7KURXJKRXW�WKH�SDSHU��LQIRUPDWLRQ�DQG�GLVFXVVLRQ�LV�ERUURZHG�DQG�H[SDQGHG�XSRQ�IURP�WKH�ZRUN�RI
%UXQGLHUV�HW�DO����������ZKLFK�EXLOGV�RQ�:LHN�HW�DO���������DQG�:LHN�HW�DO���������
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FRPSHWHQF\�LQ�VXVWDLQDELOLW\��7KHVH�FDQ�EH�XVHG�WR�LQIRUP�OHDUQLQJ�REMHFWLYHV�UHODWHG�WR�WKH
NH\�FRPSHWHQF\��VHH�$SSHQGL[���,QFOXGHV�WKH�FRJQLWLYH��EHKDYLRUDO��DQG�VRFLDO�HPRWLRQDO
FDSDFLWLHV�HQWDLOHG�LQ�WKH�SHUIRUPDQFH�RI�WKH�FRPSHWHQF\�DV�GHVFULEHG�EHORZ��VHH�%DUWK�HW
DO���������2UU��������5LHFNPDQQ��������6LSRV�HW�DO���������

Ɣ .QRZOHGJH�FRJQLWLYH�GRPDLQ��KHDG���LQFOXGHV�NQRZOHGJH �GHILQLWLRQV��WKHRULHV�
FRQFHSWV��UHODWHG�WR�D�FRPSHWHQF\�DQG�DVVRFLDWHG�WKLQNLQJ�VNLOOV��ZKLFK�DUH�QHFHVVDU\
WR�EHWWHU�XQGHUVWDQG�WKH�FRPSHWHQF\�DQG�WKH�FKDOOHQJHV�LQ�DSSO\LQJ�LW�

Ɣ 6NLOOV�EHKDYLRUDO�GRPDLQ��KDQGV���LQFOXGHV�DFWLRQ�UHODWHG DQG�SV\FKR�PRWRU�DVSHFWV
RI�D�FRPSHWHQF\��PHWKRGV��SURFHVVHV���DQG�DVVRFLDWHG�VNLOOV�XVHG�LQ�DSSO\LQJ�LW�

Ɣ $IIHFWLYH�VRFLR�HPRWLRQDO�GRPDLQ��KHDUW���LQFOXGHV VRFLR�HPRWLRQDO�GLVSRVLWLRQV�
LQFOXGLQJ�ERWK�LQWHU��DQG�LQWUD�SHUVRQDO�DVSHFWV��VXFK�DV�DWWLWXGHV��PRWLYDWLRQV�
YROLWLRQ��DQG�UHIOHFWLYH�DELOLWLHV�DV�WKH\�DULVH�LQ�DSSO\LQJ�LW�

5HVHDUFK�E\�LQWHUQDWLRQDO�VFKRODUV��%UXQGLHUV�HW�DO��������DQG�D�FRPSUHKHQVLYH
OLWHUDWXUH�UHYLHZ��5HGPDQ�	�:LHN�������VKRZ�WKH�HPHUJLQJ�FRQVHQVXV�DURXQG�D�VKDUHG
UHIHUHQFH�IUDPHZRUN�RI�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\��,Q�UHFHQW�\HDUV��LQFUHDVHG�DFWLYLW\
KDV�DWWHPSWHG�WR�DGGUHVV�WKH�QHHG�IRU�IXUWKHU�FRQVROLGDWLRQ�RI�D�VWDQGDUG�VHW�RI�NH\
FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\��7KLV�ZRUN�KDV�SURYLGHG�D�IRXQGDWLRQ�WR�IRFXV�RQ�DGGUHVVLQJ�WKH
QHHG�WR�RSHUDWLRQDOL]H�WKH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DV�DVVRFLDWHG�OHDUQLQJ�REMHFWLYHV
IRU�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ��:LHN�HW�DO���������)RU
H[DPSOH��WKH�FRQVHQVXV�VWXG\�UHSRUW�SXEOLVKHG�LQ������E\�WKH�1DWLRQDO�$FDGHPLHV�RI�6FLHQFHV�
(QJLQHHULQJ��DQG�0HGLFLQH��1$6(0���HQWLWOHG 6WUHQJWKHQLQJ 6XVWDLQDELOLW\�3URJUDPV�DQG
&XUULFXOD�DW�WKH�8QGHUJUDGXDWH�DQG�*UDGXDWH�/HYHOV� SUHVHQWHG�VHYHUDO�NH\�ILQGLQJV�DQG
UHFRPPHQGDWLRQV�WR�RXWOLQH�ZD\V�IRUZDUG�IRU�WKH�ILHOG�

)LUVW��WKH�UHSRUW�GHVFULEHV�VXVWDLQDELOLW\�LQ�KLJKHU�HGXFDWLRQ�DV�D�XQLTXH�DQG�VLJQLILFDQW
ILHOG�WKDW�LV�QHHGHG�WR�HGXFDWH�VWXGHQWV�WR�DGGUHVV�FRPSOH[�FKDOOHQJHV�LQ�VRFLHW\��7KHVH�QHHGV
SRVLWLRQ�WKH�ILHOG�RI�VXVWDLQDELOLW\�LQ�KLJKHU�HGXFDWLRQ�DV�D�VSHFLDOL]HG�DUHD�RI�VWXG\��UHTXLULQJ�LWV
RZQ�VHW�RI�OHDUQLQJ�REMHFWLYHV��WHDFKLQJ�VWUDWHJLHV�DQG�OHDUQLQJ�H[SHULHQFHV��DV�ZHOO�DV
DVVHVVPHQWV��7KH�UHSRUW�HPSKDVL]HV�WKH�QHFHVVLW\�RI�GHILQLQJ�WKH�IHDWXUHV�DQG�IXQFWLRQV�RI�WKLV
ILHOG�

$FDGHPLF�LQVWLWXWLRQV�RI�KLJKHU�HGXFDWLRQ�VKRXOG�HPEUDFH�VXVWDLQDELOLW\�HGXFDWLRQ�DV�D
YLWDO�ILHOG�WKDW�UHTXLUHV�VSHFLILFDOO\�WDLORUHG�HGXFDWLRQDO�H[SHULHQFHV�DQG�WKH�GHYHORSPHQW
RI�FRUH�VXVWDLQDELOLW\�IRFXVHG�FRPSHWHQFLHV�DQG�FDSDFLWLHV�GHOLYHUHG�WKURXJK�FRXUVHV�
PDMRUV��PLQRUV��FHUWLILFDWLRQV��UHVHDUFK��DQG�JUDGXDWH�GHJUHHV�LQ�VXVWDLQDELOLW\���1$6(0�
������S���

%H\RQG�DGYDQFLQJ�WKH�JRDO�RI�VWUHQJWKHQLQJ�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG
SURJUDPV�DFURVV�KLJKHU�HGXFDWLRQ��WKH�1$6(0�UHSRUW�KLJKOLJKWHG�D�IXQGDPHQWDO�VKRUWFRPLQJ
IRU�LQVWLWXWLRQV�WR�DFKLHYH�WKLV�REMHFWLYH��6SHFLILFDOO\��LW�HPSKDVL]HG�WKH�QHHG�IRU�D�FRQVROLGDWHG
VHW�RI�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\��ZKLFK�FDQ�IDFLOLWDWH�SURJUDP�GHVLJQ�DQG�HYDOXDWLRQ�

/DFN�RI�D�VKDUHG�UHIHUHQFH�IUDPHZRUN�VSHFLI\LQJ�WKH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\
SUHVHQWV�D�NH\�OLPLWDWLRQ�WR�IXOO\�FKDUDFWHUL]LQJ�WKH�HIIHFWLYHQHVV�RI�VXVWDLQDELOLW\
HGXFDWLRQ���1$6(0��������S���

�
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7KH�QHHG�IRU�D�VKDUHG�UHIHUHQFH�IUDPHZRUN�WR�LQIRUP�SURJUDP�OHYHO�OHDUQLQJ�REMHFWLYHV
LV�DW�WKH�FRUH�RI�SRWHQWLDO�DGYDQFHV�IRU�KRZ�LQVWLWXWLRQV�VWUHQJWKHQ�WKHLU�HIIRUWV�UHODWHG�WR
VXVWDLQDELOLW\�LQ�KLJKHU�HGXFDWLRQ��([SORULQJ�WKH�ZD\V�WKDW�VXVWDLQDELOLW\�DQG
VXVWDLQDELOLW\�UHODWHG�SURJUDPV�DUH�³FRQYHUJLQJ��GLYHUJLQJ��RU�RWKHUZLVH�HYROYLQJ´��1$6(0�
������S������DURXQG�WKH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�ZLOO�SURYLGH�D�PRUH�HIIHFWLYH
IRXQGDWLRQ�IRU�WKHLU�LPSOHPHQWDWLRQ�DFURVV�D�GLYHUVH�UDQJH�RI�FRQWH[WV�

,Q�UHFRJQL]LQJ�WKHVH�QHHGV��*&6(�DLPV�WR�HVWDEOLVK�FRQYHUJHQFH�RQ�WKH�NH\
FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DQG�EHWWHU�XQGHUVWDQG�KRZ�WKHVH�³FRPSHWHQFLHV�DUH�WUDQVODWHG
LQWR�SURJUDP�OHYHO�OHDUQLQJ�RXWFRPHV��DVVHVVPHQW�WRROV��DQG�HIIHFWLYH�FXUULFXOD�IRU�D�EURDG
DUUD\�RI�LQVWLWXWLRQV�RI�KLJKHU�OHDUQLQJ´��1$6(0��������S�������7KLV�HIIRUW�VHHNV�WR�VSXU�DFWLRQ�LQ
LQVWLWXWLRQV�WR�VWUHQJWKHQ�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�DQG�UDLVH�WKH�TXDOLW\�
DFFHVVLELOLW\��DQG�LPSDFW�RI�WKH�ILHOG�RI�VXVWDLQDELOLW\�LQ�KLJKHU�HGXFDWLRQ��VHH�%R[���IRU�EHQHILWV
RI�WKLV�ZRUN�IRU�GLIIHUHQW�VWDNHKROGHUV��

%R[����%HQHILWV�RI�D�6KDUHG�5HIHUHQFH�)UDPHZRUN�RQ�.H\�&RPSHWHQFLHV�LQ�6XVWDLQDELOLW\

$�VKDUHG�UHIHUHQFH�IUDPHZRUN�RQ�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�LV�HVVHQWLDO�WR�WKH
DGYDQFHPHQW�RI�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ�DV�LW
FDQ�FRQWULEXWH�WR�EHQHILWV�IRU�D�UDQJH�RI�VWDNHKROGHUV��7KHVH�EHQHILWV�VXSSRUW�HQKDQFLQJ�WKH
TXDOLW\�LQ�WKHVH�SURJUDPV��DQG�LQFUHDVH�FDSDFLW\�IRU�VWXGHQWV�WR�FRQWULEXWH�WR�VXVWDLQDELOLW\
SUREOHP�VROYLQJ�SURFHVVHV��$UWLFXODWLQJ�DQG�DGRSWLQJ�D�VKDUHG�UHIHUHQFH�IUDPHZRUN�RQ�NH\
FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�FDQ�XQORFN�YDULRXV�EHQHILWV�IRU�GLIIHUHQW�JURXSV�RI�VWDNHKROGHUV�

Ɣ 6WXGHQWV��.QRZOHGJH�RI�NH\�FRPSHWHQFLHV�SURYLGHV�JXLGDQFH LQ�VHOHFWLQJ�DFDGHPLF
SURJUDPV�DQG�FKDUWLQJ�WKHLU�DFDGHPLF�SURJUHVVLRQ�LQ�SXUVXLW�RI�VXVWDLQDELOLW\�FDUHHUV
DQG�SHUVRQDO�FDSDFLWLHV�WR�FRQWULEXWH�WR�VXVWDLQDELOLW\�

Ɣ )DFXOW\��2IIHUV�LQVLJKWV�LQWR�UHOHYDQW�OHDUQLQJ�REMHFWLYHV UHODWHG�WR�VXVWDLQDELOLW\�WKDW
FDQ�EH�OLQNHG�WR�D�YDULHW\�RI�WRSLFV�DQG�GLIIHUHQW�IRUPDWV�RI�WHDFKLQJ�DQG�OHDUQLQJ�

Ɣ ,QVWUXFWLRQDO�'HVLJQHUV��6XSSRUWV�SURJUDP��FXUULFXOXP� DQG�FRXUVH�GHYHORSPHQW�DQG
HYDOXDWLRQ�SURFHVVHV�E\�DIILUPLQJ�UHOHYDQW�DQG�ULJRURXV�OHDUQLQJ�REMHFWLYHV�

Ɣ $GPLQLVWUDWRUV��(QDEOHV�FODULW\�LQ�UHFUXLWLQJ�VWXGHQWV DQG�SURPRWLQJ�SURJUDPV�WKDW
OLQN�HGXFDWLRQDO�H[SHULHQFHV�WR�WKH�SURIHVVLRQDO�RSSRUWXQLWLHV�DQG�WKH�SRWHQWLDO�IRU
WDQJLEOH�LPSDFWV�

Ɣ (PSOR\HUV��,QFUHDVHV�WKHLU�XQGHUVWDQGLQJ�RI�WKH�TXDOLILFDWLRQV RI�JUDGXDWHV��GULYHV
PDUNHW�UHFRJQLWLRQ�RI�WKHLU�VNLOOV�DQG�DELOLWLHV��DQG�JHQHUDWHV�GHPDQG�IRU�VXVWDLQDELOLW\
SURIHVVLRQDOV�

Ɣ &RPPXQLW\��3URPRWHV�VWURQJHU�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG SURJUDPV�WKDW
VXSSRUW�WKH�GHYHORSPHQW�RI�VWXGHQWV�DV�SURIHVVLRQDOV�DQG�FLWL]HQV�ZKR�FDQ�DGYDQFH
VXVWDLQDELOLW\�LQ�D�UDQJH�RI�FRQWH[WV�

7R�PHHW�WKH�QHHGV�RI�VWDNHKROGHUV�LQ�DQG�EH\RQG�KLJKHU�HGXFDWLRQ��*&6(�LV�DFWLQJ�RQ
WKH�UHFRPPHQGDWLRQV�RXWOLQHG�LQ�WKH�1$6(0�UHSRUW�E\�SURPRWLQJ�DQG�VHHNLQJ�IXUWKHU�LQSXW�RQ�D
VKDUHG�UHIHUHQFH�IUDPHZRUN�RQ�WKH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\��7KLV�IUDPHZRUN�
V\QWKHVL]HG�LQ�������:LHN�HW�DO���IURP�WKH�OLWHUDWXUH�HPHUJLQJ�VLQFH�WKH�HDUO\�����V��KDV�EHHQ

�
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UHYLHZHG�LQ�������%UXQGLHUV�HW�DO���DV�SDUW�RI�DQ�LQWHUQDWLRQDO�'HOSKL�VWXG\�DQG�RI�D
FRPSUHKHQVLYH�OLWHUDWXUH�UHYLHZ��5HGPDQ�	�:LHN��UHVSHFWLYHO\��DQG�WKXV�SURYLGHV�D�UREXVW
EDVLV�IRU�WKLV�HIIRUW�RI�FRQVROLGDWLQJ�SURJUDP�OHYHO�OHDUQLQJ�REMHFWLYHV�

7KH�*&6(�SDUWLFLSDWRU\�SURFHVV�FDQ�IXUWKHU�FRQWULEXWH�WR�VWUHQJWKHQLQJ�VXVWDLQDELOLW\
DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ�E\�HQDEOLQJ�PRUH�UREXVW�SURJUDP�GHVLJQ
DQG�HYDOXDWLRQ�LQ�DQ�DUUD\�RI�GLYHUVH�LQVWLWXWLRQV��8OWLPDWHO\��WKH�HIIRUWV�RI�*&6(�DLP�WR�OD\�WKH
IRXQGDWLRQ�IRU�DQ�DFFUHGLWDWLRQ�SURFHVV�RI�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ
KLJKHU�HGXFDWLRQ�WKDW�SURYLGHV�IOH[LEOH�EHQFKPDUNV�DFURVV�D�GLYHUVH�UDQJH�RI�FRQWH[WV�ZKLOH
DGYDQFLQJ�LQFOXVLRQ��HTXLW\��DQG�DFFHVV�WR�TXDOLW\�VXVWDLQDELOLW\�OHDUQLQJ�H[SHULHQFHV�

�
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7ZR�'HFDGHV�RI�$FWLYLWLHV�,QIRUPLQJ�WKH�3URSRVDO�6WDWHPHQW
7KH�LQWHUUHODWHG�IUDPHZRUN�RI�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�SUHVHQWHG�LQ�WKLV

VWDWHPHQW�EXLOGV�IURP�D�ULFK�VHW�RI�HIIRUWV�E\�UHVHDUFKHUV�DQG�SUDFWLWLRQHUV��:KLOH�WKHVH�HIIRUWV
DUH�ZLGH�UDQJLQJ�DQG�UHSUHVHQW�D�YDULHW\�RI�SHUVSHFWLYHV�LQ�WKHRU\�DQG�SUDFWLFH��ZH�SUHVHQW�DQ
RYHUYLHZ�RI�VHYHUDO�NH\�SURJUHVVLRQV�LQ�WKH�GLVFRXUVH�WKDW�KDYH�GLUHFWO\�FRQWULEXWHG�WR�WKH
*&6(�3URSRVDO�6WDWHPHQW��)LJXUH���SUHVHQWV�DQ�RYHUYLHZ�RI�PLOHVWRQHV�UHODWHG�WR�GHYHORSLQJ�D
VKDUHG�UHIHUHQFH�IUDPHZRUN�RI�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�VLQFH�WKH�HDUO\������

)LJXUH����0LOHVWRQHV�UHODWHG�WR�GHYHORSLQJ�D�UHIHUHQFH�IUDPHZRUN�RI�NH\�FRPSHWHQFLHV�LQ
VXVWDLQDELOLW\

)LJXUH�� SUHVHQWV�DQ�RYHUYLHZ�RI�WKH�GHYHORSPHQW�RI WKH�VXVWDLQDELOLW\�FRPSHWHQFLHV�OLWHUDWXUH�VLQFH�WKH�������,W
KLJKOLJKWV�NH\�PLOHVWRQHV�DQG�LQWHUQDWLRQDO�ZRUN�E\�SUDFWLWLRQHU�RUJDQL]DWLRQV�ZLWK�UHJDUGV�WR�WKH�VKDUHG�UHIHUHQFH
IUDPHZRUN�RI�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DV�V\QWKHVL]HG�IURP�WKH�OLWHUDWXUH�DQG�UHILQHG�WKURXJK�RQJRLQJ
GHOLEHUDWLRQV�

0LG�����V� 3UHOLPLQDU\�DWWHPSWV�DUH�XQGHUWDNHQ�WR GHVFULEH�NH\�FRPSHWHQFLHV�LQ
VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVVHV��GH�+DDQ��������DQG�GHWHUPLQH�WHDFKLQJ�DQG�OHDUQLQJ
DSSURDFKHV�LQ�KLJKHU�HGXFDWLRQ�WR�SURPRWH�WKHLU�GHYHORSPHQW��%DUWK�HW�DO���������

(DUO\�����V� :LHN�DQG�FROOHDJXHV��������V\QWKHVL]HG WKHRUHWLFDO�DQG�SUDFWLFDO�OLWHUDWXUH
RQ�VXVWDLQDELOLW\�FRPSHWHQFLHV�LQWR�DQ�LQWHJUDWHG�IUDPHZRUN�RI�NH\�FRPSHWHQFLHV�LQ
VXVWDLQDELOLW\��7KH�IUDPHZRUN�VHUYHV�DV�D�UHIHUHQFH�IRU�OHDUQLQJ�REMHFWLYHV�IRU�VXVWDLQDELOLW\�DQG
VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ��7KH�IUDPHZRUN�LQFOXGHV�ILYH�FRPSHWHQFLHV�

Ɣ 6\VWHPV�WKLQNLQJ�FRPSHWHQF\
Ɣ )XWXUHV�WKLQNLQJ�FRPSHWHQF\
Ɣ 9DOXHV�WKLQNLQJ�FRPSHWHQF\
Ɣ 6WUDWHJLF�WKLQNLQJ�FRPSHWHQF\
Ɣ ,QWHUSHUVRQDO�FRPSHWHQF\

�
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0LG�����V� 7KH�IUDPHZRUN�RI�NH\�FRPSHWHQFLHV�LV�DGRSWHG�DQG�PRGLILHG�LQ�D�UDQJH�RI
VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ��7KLV�OHDGV�WR�DQ�HIIRUW�WR
RSHUDWLRQDOL]H�WKH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�LQWR�OHDUQLQJ�REMHFWLYHV�DW�QRYLFH�EDFKHORU�
LQWHUPHGLDWH�PDVWHUV��DQG�SURILFLHQW�GRFWRUDO�OHYHOV��:LHN�DQG�FROOHDJXHV��������DOVR�SURSRVHG
D�VL[WK�PHWD�FRPSHWHQF\��ZKLFK�H[SOLFLWO\�SXOOV�WRJHWKHU�WKH�RWKHU�ILYH�FRPSHWHQFLHV�LQ�DSSO\LQJ
WKHP�WR�DGGUHVV�FRPSOH[�VXVWDLQDELOLW\�SUREOHPV�

Ɣ ,QWHJUDWHG�SUREOHP�VROYLQJ�FRPSHWHQF\

(DUO\�����V��)XUWKHU�ZRUN�LV�XQGHUWDNHQ�WR�DGDSW�WKH IUDPHZRUN�RI�NH\�FRPSHWHQFLHV�LQ
VXVWDLQDELOLW\�LQWR�SUDFWLFH��OHDGLQJ�WR�ERWK�FRQYHUJHQFH�DQG�FRQIXVLRQ�LQ�LQWHUSUHWDWLRQ�DQG
LPSOHPHQWDWLRQ�DFURVV�GLIIHUHQW�W\SHV�RI�SURJUDPV�DQG�LQVWLWXWLRQV��$�'HOSKL�VWXG\�RI�H[SHUWV
�%UXQGLHUV�HW�DO���������FRQILUPHG�DJUHHPHQW�WRZDUG�WKH�H[LVWLQJ�IUDPHZRUN�DQG�UHILQHG�LW�E\
SURSRVLQJ�WZR�DGGLWLRQDO�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�

Ɣ ,QWUDSHUVRQDO�FRPSHWHQF\
Ɣ ,PSOHPHQWDWLRQ�FRPSHWHQF\

0RYLQJ�)RUZDUG��$�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ�E\ 5HGPDQ�DQG�:LHN��������IRXQG
FRQYHUJHQFH�DPRQJ�VFKRODUV�DQG�SUDFWLWLRQHUV�RQ�WKH�VHW�RI�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�
7KH\�SUHVHQWHG�D�XQLILHG�FRPSUHKHQVLYH�IUDPHZRUN�WR�JXLGH�WHDFKLQJ��OHDUQLQJ��DQG
DVVHVVPHQW�LQ�VXVWDLQDELOLW\�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ��ZKLOH�KLJKOLJKWLQJ�WKH�QHHG�IRU
FRQVROLGDWHG�LPSOHPHQWDWLRQ�HIIRUWV�E\�LQVWLWXWLRQV��7R�VXSSRUW�LQVWLWXWLRQV�LQ�RYHUFRPLQJ�ZHOO
NQRZQ�LPSOHPHQWDWLRQ�FKDOOHQJHV�UHODWHG�WR�RSHUDWLRQDOL]LQJ�FRPSHWHQFLHV��DOLJQLQJ
FRPSHWHQFLHV�DQG�SHGDJRJLHV��DV�ZHOO�DV�DVVHVVLQJ�FRPSHWHQF\�GHYHORSPHQW��DQG
SURIHVVLRQDO�VXFFHVV��SUDFWLFDO�JXLGHOLQHV�ZHUH�RXWOLQHG�LQ�:LHN�DQG�5HGPDQ��������

7R�EXLOG�IURP�WKLV�EDFNJURXQG��*&6(�DQG�WKH�6XVWDLQDELOLW\�(GXFDWLRQ�&RPPXQLW\�RI
3UDFWLFH�KDYH�XQGHUWDNHQ�VHYHUDO�DFWLYLWLHV�WR�LQIRUP�WKLV�VWDWHPHQW�DQG�GHPRQVWUDWH
FRQYHUJHQFH�DURXQG�WKH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\��7KHVH�DFWLYLWLHV�H[SORUHG
FRQYHUJHQFH��EULHIO\�VXPPDUL]HG�EHORZ��

Ɣ DFURVV�LQWHUQDWLRQDO�LQLWLDWLYHV�
Ɣ DFURVV�H[SHUWV��DQG
Ɣ DFURVV�NH\�VWDNHKROGHUV�

&RQYHUJHQFH�DFURVV�LQWHUQDWLRQDO�LQLWLDWLYHV��$�VHULHV RI�LQWHUQDWLRQDO�LQLWLDWLYHV�IURP
YDULRXV�LQWHUQDWLRQDO�FRQWH[WV�ZLWK�GLIIHUHQW�SXUSRVHV��DXGLHQFHV��DQG�OHYHOV�RI�HGXFDWLRQ�ZHUH
UHYLHZHG��7KLV�LQFOXGHG�HIIRUWV�OHG�E\�WKH�8QLWHG�1DWLRQV�(GXFDWLRQDO��6FLHQWLILF�DQG�&XOWXUDO
2UJDQL]DWLRQ��5LHFNPDQQ���������WKH�(XURSHDQ�&RPPLVVLRQ¶V�-RLQW�5HVHDUFK�&HQWHU��������
WKH�$XVWUDOLDQ�&RXQFLO�RI�(QYLURQPHQWDO�'HDQV�DQG�'LUHFWRUV��3KHODQ�HW�DO����������WKH
(GXFDWLQJ�)XWXUH�&KDQJH�$JHQWV�5HVHDUFK�3URMHFW��%DUWK�HW�DO����������DQG�WKH�1DWLRQDO
$FDGHPLHV�RI�6FLHQFHV��(QJLQHHULQJ��DQG�0HGLFLQH��1$6(0���������7KH�LQLWLDWLYHV
GHPRQVWUDWHG�FRQYHUJHQFH�RQ�

Ɣ ZKDW�WKH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DUH�
Ɣ KRZ�WKH\�DUH�QHFHVVDULO\�LQWHUUHODWHG�

� 6HH��KWWSV���ZZZ�OHXSKDQD�GH�HQ�UHVHDUFK�FHQWHUV�FJVF�UHVHDUFK�SURMHFWV�HGXFDWLQJ�IXWXUH�FKDQJH�DJHQWV�KWPO

��
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Ɣ WKHLU�LPSRUWDQFH�DV�D�VKDUHG�UHIHUHQFH�IUDPHZRUN�IRU�OHDUQLQJ�REMHFWLYHV�LQ�WKH�FRQWH[W
RI�VXVWDLQDELOLW\�LQ�KLJKHU�HGXFDWLRQ�

Ɣ WKH�NH\�UROH�RI�YDOXHV�WKLQNLQJ�FRPSHWHQFH��DQG
Ɣ WKH�HIILFDF\�RI�D�GLYHUVH�VHW�RI�WHDFKLQJ�DQG�OHDUQLQJ�DSSURDFKHV�WR�SURPRWH�WKHLU

GHYHORSPHQW�

&RQYHUJHQFH�DFURVV�H[SHUWV��$Q�H[SHUW�EDVHG��LQWHUQDWLRQDO 'HOSKL�6WXG\�ZDV
FRQGXFWHG�WR�H[DPLQH�SHUVSHFWLYHV�RQ�WKH�NH\�FRPSHWHQFLHV��%UXQGLHUV�HW�DO����������7KH�VWXG\
IRXQG�DJUHHPHQW�RQ�WKH�NH\�FRPSHWHQFLHV�RXWOLQHG�LQ�WKH�IUDPHZRUN�RXWOLQHG�E\�:LHN�DQG
FROOHDJXHV���������������,Q�DGGLWLRQ��WKH�VWXG\�

Ɣ UHILQHG�WKH�GHILQLWLRQV�RI�WKH�FRPSHWHQFLHV�DQG�WKHLU�RSHUDWLRQDOL]DWLRQ�DW�GLIIHUHQW�OHYHOV�
Ɣ VXJJHVWHG�WZR�DGGLWLRQDO�FRPSHWHQFLHV��LPSOHPHQWDWLRQ�FRPSHWHQF\�DQG�LQWUDSHUVRQDO

FRPSHWHQF\�PLQGVHW�
Ɣ LGHQWLILHG�YDOXHV�WKLQNLQJ�FRPSHWHQF\�DV�D�OHDG�FRPSHWHQF\�XVHG�WR�RULHQW�ERWK�OHDUQLQJ

DQG�SUREOHP�VROYLQJ�UHODWHG�WR�VXVWDLQDELOLW\��DQG
Ɣ VSHFLILHG�DGGLWLRQDO�OHDUQLQJ�REMHFWLYHV�IRU�VWXGHQWV�LQWHUHVWHG�LQ�D�FDUHHU�DV�D

VXVWDLQDELOLW\�UHVHDUFKHU�EH\RQG�SUHYLRXV�GHVFULSWLRQV�RI�REMHFWLYHV�IRU�VXVWDLQDELOLW\
SURIHVVLRQDOV�LQ�JHQHUDO�

&RQYHUJHQFH�DFURVV�NH\�VWDNHKROGHUV��$�VHULHV�RI�SUHVHQWDWLRQV DQG�ZRUNVKRSV�ZHUH
KHOG�WR�HQJDJH�ZLWK�SDUWQHUV�DQG�VWDNHKROGHUV�WR�UHFHLYH�IHHGEDFN�RQ�WKH�SURSRVHG�IUDPHZRUN�
7KLV�LQFOXGHG�VHVVLRQV�ZLWK�WKH�IROORZLQJ�RUJDQL]DWLRQV��$VVRFLDWLRQ�IRU�WKH�$GYDQFHPHQW�RI
6XVWDLQDELOLW\��DDVKH�RUJ���$VVRFLDWLRQ�IRU�(QYLURQPHQWDO�6WXGLHV�DQG�6FLHQFHV
�KWWSV���DHVVRQOLQH�RUJ����$XVWUDOLDQ�&RXQFLO�RI�(QYLURQPHQWDO�'HDQV�DQG�'LUHFWRUV
�KWWSV���DFHGG�HGX�DX����1DWLRQDO�$FDGHPLHV�RI�6FLHQFH��(QJLQHHULQJ��DQG�0HGLFLQH
�KWWSV���ZZZ�QDWLRQDODFDGHPLHV�RUJ����DQG�WKH�6XVWDLQDELOLW\�&XUULFXOXP�&RQVRUWLXP
�KWWSV���ZZZ�FXUULFXOXPIRUVXVWDLQDELOLW\�RUJ����2YHUDOO��GLDORJXH�ZLWK�NH\�VWDNHKROGHUV�LQGLFDWHG
DJUHHPHQW�RQ�WKH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DQG�VXSSRUW�IRU�D�SURSRVDO�VWDWHPHQW�WR
LQIRUP�WKH�SUDFWLFHV�RI�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ�

��
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3URSRVDO�6WDWHPHQWV

2YHUYLHZ
7KH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�VKDUHG�UHIHUHQFH�IUDPHZRUN�SURYLGHV�JXLGDQFH

RQ�WKH�GHVLJQ�DQG�HYDOXDWLRQ�RI�SURJUDP�OHYHO�OHDUQLQJ�REMHFWLYHV��7KLV�VXSSRUWV�SURJUDP
GLUHFWRUV��LQVWUXFWLRQDO�GHVLJQHUV��DQG�IDFXOW\�WR�RXWOLQH�WKH�FRPSHWHQFLHV�WKDW�JUDGXDWHV�RI
VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�FDQ�JDLQ�WKURXJK�WKHLU�FXPXODWLYH�KLJKHU
HGXFDWLRQ�H[SHULHQFH�

7KH�IROORZLQJ�SURSRVDO�VWDWHPHQWV�DUH�UHODWHG�WR�XVLQJ�WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN
IRU�SURJUDP�GHVLJQ�DQG�HYDOXDWLRQ��+DYLQJ�WKLV�VKDUHG�UHIHUHQFH�IUDPHZRUN�DOORZV�IRU�FUHDWLYLW\
DQG�FRQWH[W�VHQVLWLYLW\�LQ�DSSO\LQJ�LW�KROLVWLFDOO\�DW�WKH�SURJUDP���FXUULFXOXP�OHYHO�RI�D�SURJUDP�
DQG��VXEVHTXHQWO\��RQ�WKH�FRXUVH�OHYHO�DV�LWV�HOHPHQWV�FDQ�LQIRUP�FRXUVH�GHVLJQ��OHVVRQ�SODQV�
RU�DVVHVVPHQWV�

)RXU�VWDWHPHQWV�DUH�SURSRVHG�UHODWHG�WR�WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN�RQ�NH\
FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�

Ɣ 3URSRVDO�6WDWHPHQW��� 7KH�VKDUHG�UHIHUHQFH�IUDPHZRUN HQWDLOV�HLJKW�LQWHUUHODWHG�NH\
FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\��HDFK�NH\�FRPSHWHQF\ HQWDLOV�D�FOXVWHU�RI�VXVWDLQDELOLW\
FRPSHWHQFLHV�WKDW�UHODWH�WR�HDFK�RWKHU�DV�WKH\�FRQWULEXWH�VLPLODU�IXQFWLRQV�WR
VXVWDLQDELOLW\�SUREOHP�VROYLQJ�

Ɣ 3URSRVDO�6WDWHPHQW��� 7KH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\ DUH LQWHUUHODWHG�ZLWKLQ
D�IUDPHZRUN WKDW�GHVFULEHV�WKH IXQFWLRQDO�FRQWULEXWLRQ RI�HDFK�NH\�FRPSHWHQF\�WR
PDMRU�VWHSV�RI�FROOHFWLYH�DQG�LWHUDWLYH VXVWDLQDELOLW\ SUREOHP�VROYLQJ�SURFHVVHV�DQG
FKDQJH�DJHQF\�

Ɣ 3URSRVDO�6WDWHPHQW��� :LWKLQ�WKH�VKDUHG�UHIHUHQFH IUDPHZRUN� YDOXHV�WKLQNLQJ
FRPSHWHQF\�KROGV�D�OHDG�UROH LQ�RULHQWLQJ�WKH�DSSOLFDWLRQ RI�WKH�RWKHU�FRPSHWHQFLHV�
HPSKDVL]LQJ�MXVWLFH��HTXLW\��GLYHUVLW\��DQG�LQFOXVLRQ��DQG�LGHQWLI\LQJ��DFNQRZOHGJLQJ�
QHJRWLDWLQJ��DQG�UHFRQFLOLQJ�GLYHUVH�YDOXHV�ZLWK�VXVWDLQDELOLW\�YDOXHV�

Ɣ 3URSRVDO�6WDWHPHQW��� 7KH�VKDUHG�UHIHUHQFH�IUDPHZRUN ZLWK�LWV�HLJKW�LQWHUUHODWHG�NH\
FRPSHWHQFLHV�SURYLGHV�G\QDPLF�DQG�FRQWH[W�VHQVLWLYH�JXLGDQFH�RQ�WKH GHVLJQ�DQG
HYDOXDWLRQ�RI�SURJUDP�OHYHO�OHDUQLQJ�REMHFWLYHV IRU VXVWDLQDELOLW\�DQG
VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ�

7KXV��WKH�SURSRVDO�VWDWHPHQWV�KHOS�WR�FODULI\�WKH�XWLOLW\�RI�WKH�VKDUHG�UHIHUHQFH
IUDPHZRUN�RI�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�IRU�WZR�LQWHUUHODWHG�SXUSRVHV��7KH�VKDUHG
UHIHUHQFH�IUDPHZRUN�FDQ�EH�XVHG�

Ɣ WR�LQIRUP�SURJUDP�OHYHO�OHDUQLQJ�REMHFWLYHV�LQ�FRQWH[W�VHQVLWLYH�ZD\V��DQG
Ɣ WR�JXLGH�FROODERUDWLYH�DQG�LWHUDWLYH�SUREOHP�VROYLQJ�SURFHVVHV�IRU�VXVWDLQDELOLW\

,Q�FRQQHFWLQJ�WHDFKLQJ�DQG�OHDUQLQJ�LQ�KLJKHU�HGXFDWLRQ�ZLWK�WKH�UHDO�ZRUOG�DFWLRQV�RI
VXVWDLQDELOLW\�SURIHVVLRQDOV�LQ�WKH�ZRUNIRUFH��WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN�FDQ�VWUHQJWKHQ

��
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ERWK�ZKDW�KDSSHQV�LQ�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ�DV
ZHOO�DV�SUDFWLFHV�LQ�WKH�ZRUNIRUFH��ZKHUH�JUDGXDWHV�DSSO\�WKHLU�OHDUQLQJ�DV�SURIHVVLRQDOV�DQG
FLWL]HQV�

��
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3URSRVDO�6WDWHPHQWV

3URSRVDO�6WDWHPHQW��
7KH�VKDUHG�UHIHUHQFH�IUDPHZRUN�HQWDLOV�HLJKW�LQWHUUHODWHG�NH\�FRPSHWHQFLHV�LQ
VXVWDLQDELOLW\��HDFK�NH\�FRPSHWHQF\�HQWDLOV�D�FOXVWHU�RI�VXVWDLQDELOLW\�FRPSHWHQFLHV�WKDW
UHODWH�WR�HDFK�RWKHU�DV�WKH\�FRQWULEXWH�VLPLODU�IXQFWLRQV�WR�VXVWDLQDELOLW\
SUREOHP�VROYLQJ�

7KH�VKDUHG�UHIHUHQFH�IUDPHZRUN�FRQVWLWXWHV�D�PLQLPDO�VHW�RI�GLVWLQFW��QRQ�RYHUODSSLQJ��
\HW�IXQFWLRQDOO\�LQWHUUHODWHG NH\ FRPSHWHQFLHV�LQ VXVWDLQDELOLW\��ZKLFK�DUH�V\QWKHVL]HG�LQWR�DQ
LQWHJUDWHG�SHUVSHFWLYH��.H\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\ DUH�QRW�D�³OLVW´�EXW�DUH�FRQFHSWXDOO\
DQG�SUDFWLFDOO\�DSSOLHG�LQ�D�KROLVWLF��LQWHJUDWHG�ZD\� )RU�VWXGHQWV��GHYHORSLQJ�WKH�LQWHUUHODWHG�VHW
RI�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�IDFLOLWDWHV�DFKLHYLQJ�VXFFHVVIXO�SHUIRUPDQFH�DQG�D�SRVLWLYH
RXWFRPH�WKDW�SURJUHVVHV�VXVWDLQDELOLW\��ZKLOH�ZRUNLQJ�RQ�D�VSHFLILF�VXVWDLQDELOLW\�FKDOOHQJH�LQ�LWV
FRQWH[W��7KLV�OLQN�WR�WKH�SHUIRUPDQFH�RI�FROOHFWLYH�DQG�LWHUDWLYH�VXVWDLQDELOLW\�SUREOHP�VROYLQJ
SURFHVVHV�VXJJHVWV�WKH�UHOHYDQFH�RI�WKH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DV�D�VKDUHG
UHIHUHQFH�IUDPHZRUN�IRU�OHDUQLQJ�REMHFWLYHV�IRU�JUDGXDWHV�RI�VXVWDLQDELOLW\�DQG
VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ�

7KH�HLJKW�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�LQFOXGH�VL[�SUHYLRXVO\�LGHQWLILHG�DQG
FRQVROLGDWHG�NH\�FRPSHWHQFLHV�DQG�WZR�UHFHQWO\�SURSRVHG�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�
%HORZ��ZH�SUHVHQW�WKH�HLJKW�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DQG�SURYLGH�D�GHILQLWLRQ�RI�WKH
DELOLWLHV�WKDW�HDFK�HQWDLOV�

6\VWHPV�WKLQNLQJ�FRPSHWHQF\
Ɣ 7KH�DELOLW\�WR�FROOHFWLYHO\�DQDO\]H�FRPSOH[�V\VWHPV�DFURVV�GLIIHUHQW�GRPDLQV��VRFLHW\�

HQYLURQPHQW��HFRQRP\��HWF���DQG�DFURVV�GLIIHUHQW�VSDWLDO�DQG�WHPSRUDO�VFDOHV��ORFDO�WR
JOREDO��SDVW��SUHVHQW��IXWXUH���WKHUHE\�FRQVLGHULQJ�FKDQJH�DJHQWV��FDXVH�HIIHFW
VWUXFWXUHV��FDVFDGLQJ�HIIHFWV��LQHUWLD��IHHGEDFN�ORRSV�DQG�LQWHUGHSHQGHQFLHV�DV�ZHOO�DV
RWKHU�V\VWHPLF�IHDWXUHV�UHODWHG�WR�VXVWDLQDELOLW\�LVVXHV�

)XWXUHV�WKLQNLQJ�FRPSHWHQF\
Ɣ 7KH�DELOLW\�WR�FROOHFWLYHO\�H[SORUH�IXWXUH�GHYHORSPHQWV�DQG�VWDWHV��VSHFLILFDOO\�WR

DQWLFLSDWH�KRZ�VXVWDLQDELOLW\�SUREOHPV�PLJKW�HYROYH�RU�RFFXU�RYHU�WLPH��VFHQDULRV��
FRQVLGHULQJ�FRQFHSWV�VXFK�DV�LQHUWLD��SDWK�GHSHQGHQFLHV��DQG�WULJJHULQJ�HYHQWV��,W�DOVR
LQFOXGHV�WKH�DELOLW\�WR�FROOHFWLYHO\�DQDO\]H��HYDOXDWH��DQG�FUDIW�ULFK��SLFWXUHV��RI�IXWXUH
YLVLRQV��ZKLFK�SURYLGH�D�IRXQGDWLRQ�IRU�UHVHDUFKLQJ�HYLGHQFH�VXSSRUWHG�DOWHUQDWLYH
GHYHORSPHQW�SDWKZD\V�

9DOXHV�WKLQNLQJ�FRPSHWHQF\
Ɣ 7KH�DELOLW\�WR�FROOHFWLYHO\�LGHQWLI\�YDOXHV��DQG�WR�PDS��DQDO\]H�DQG�VSHFLI\�YDOXHV�DV�ZHOO

DV�WKH�DELOLW\�WR�DSSO\��UHFRQFLOH��DQG�QHJRWLDWH�VXVWDLQDELOLW\�YDOXHV��SULQFLSOHV��JRDOV�
DQG�WDUJHWV�DV�ZHOO�DV�WUDGH�RIIV��$V�VXVWDLQDELOLW\�LV�DQ�LQKHUHQWO\�QRUPDWLYH�FRQFHSW�
FHQWHUHG�RQ�LQWUD��DQG�LQWHUJHQHUDWLRQDO�MXVWLFH�DQG�HTXLW\�DPRQJ�SHRSOH�DQG�EHWZHHQ

��



'UDIW�9HUVLRQ�����)HEUXDU\�����

SHRSOH�DQG�WKH�HQYLURQPHQW��YDOXHV�WKLQNLQJ�FRPSHWHQF\�LQFOXGHV�WKH�DELOLW\�WR�HQJDJH
SULQFLSOHV�DQG�SUDFWLFHV�HPSKDVL]LQJ�FRQFHSWV�RI�MXVWLFH��HTXLW\��GLYHUVLW\��DQG�LQFOXVLRQ�

6WUDWHJLF�WKLQNLQJ�FRPSHWHQF\
Ɣ 7KH�DELOLW\�WR�FROOHFWLYHO\�GHVLJQ�DQG�SODQ�WR�LPSOHPHQW�WUDQVIRUPDWLRQDO��V\VWHPLF�

LQWHUYHQWLRQV��WUDQVLWLRQV��DQG�WUDQVIRUPDWLYH�JRYHUQDQFH�VWUDWHJLHV�WRZDUG�VXVWDLQDELOLW\
ZKLOH�DFFRXQWLQJ�IRU�VWUDWHJLF�OHYHUDJH�SRLQWV��SRZHU�G\QDPLFV��XQFHUWDLQW\�DQG
VXUSULVHV�DV�ZHOO�DV�VRFLDO�DQG�RUJDQL]DWLRQDO�OHDUQLQJ�LQ�QDYLJDWLQJ�WKHVH�VWUDWHJLHV�

,QWHUSHUVRQDO�FRPSHWHQF\
Ɣ 7KH�DELOLW\�WR�PRWLYDWH��HQDEOH��DQG�IDFLOLWDWH�FROODERUDWLYH�DQG�SDUWLFLSDWRU\�VXVWDLQDELOLW\

UHVHDUFK�DQG�FROOHFWLYH�SUREOHP�VROYLQJ�SURFHVVHV��$GGLWLRQDOO\��LQWHUSHUVRQDO
FRPSHWHQF\�LV�WKH�DELOLW\�WR�IDFLOLWDWH�FROOHFWLYH�DQG�LQFOXVLYH�FR�SURGXFWLRQ�RI�NQRZOHGJH
DQG�FROODERUDWLRQ�DFURVV�DFDGHPLF�GLVFLSOLQHV��LQWHUGLVFLSOLQDU\�FROODERUDWLRQ���EHWZHHQ
DFDGHPLF�DQG�VRFLHWDO�FRPPXQLWLHV��WUDQVGLVFLSOLQDU\�FROODERUDWLRQ���DQG�DFURVV�GLYHUVH
ZD\V�RI�NQRZLQJ��HSLVWHPRORJLHV��DQG�EHLQJ��RQWRORJLHV��

,QWUDSHUVRQDO�FRPSHWHQF\�PLQGVHW�
Ɣ 7KH�DELOLW\�WR�FRQVFLRXVO\�DQG�SUR�DFWLYHO\�HQJDJH�DV�D�FKDQJH�DJHQW�IRU�VXVWDLQDELOLW\�

7KLV�LQYROYHV�WKH�DELOLW\�WR�EH�DZDUH�RI�RQH¶V�RZQ�HPRWLRQV��GHVLUHV��WKRXJKWV��DQG
EHKDYLRUV�DV�ZHOO�DV�RQH¶V�SRVLWLRQDOLW\�LQ�VRFLHW\�DQG�RQH¶V�RZQ�UROH�LQ�WKH�ORFDO
FRPPXQLW\�DQG��JOREDO��VRFLHW\��%XLOGLQJ�RQ�WKLV��LQWUDSHUVRQDO�FRPSHWHQF\�LQYROYHV�WKH
DELOLW\�WR�UHIOHFW�DQG�DFW�RQ�WKDW�VHOI�DZDUHQHVV�DQG�WR�UHJXODWH��PRWLYDWH��DQG�FRQWLQXDOO\
HYDOXDWH�RQH¶V�DFWLRQV�DQG�LPSURYH�RQHVHOI��GUDZLQJ�RQ�FRPSHWHQFLHV�RI�HPRWLRQDO
LQWHOOLJHQFH�

,PSOHPHQWDWLRQ�FRPSHWHQF\�
Ɣ 7KH�DELOLW\�WR�FROOHFWLYHO\�FDUU\�RXW�DQG�UHDOL]H��RQ�WKH�JURXQG��D�SODQQHG�VROXWLRQ�RYHU

WLPH�ZRUNLQJ�WRZDUG�D�VXVWDLQDELOLW\�LQIRUPHG�YLVLRQ��7KLV�LQYROYHV�WKH�DELOLW\�WR
FROODERUDWH�ZLWK�RWKHUV�RQ�PRQLWRULQJ�DQG�HYDOXDWLQJ�WKH�UHDOL]DWLRQ�SURFHVV��DQG�RQ
DGGUHVVLQJ�HPHUJLQJ�FKDOOHQJHV��DGMXVWPHQWV���UHFRJQL]LQJ�WKDW�VXVWDLQDELOLW\
SUREOHP�VROYLQJ�LV�D�ORQJ�WHUP��LWHUDWLYH�SURFHVV�EHWZHHQ�SODQQLQJ��UHDOL]DWLRQ�
DGMXVWPHQW�DQG�HYDOXDWLRQ�

,QWHJUDWHG�SUREOHP�VROYLQJ�FRPSHWHQF\
Ɣ 7KH�DELOLW\�WR�VHOHFW�DQ�DSSURSULDWH�SUREOHP�VROYLQJ�IUDPHZRUN�GHYHORSHG�IRU�FRPSOH[

VXVWDLQDELOLW\�SUREOHPV��DQG�WR�DSSO\�WKH�VHOHFWHG�IUDPHZRUN�WR�FROOHFWLYH�DSSURDFKHV
WKDW�ILUVW��MRLQWO\�GHYHORS�YLDEOH�VROXWLRQ�RSWLRQV�DV�D�UHVXOW�RI�PHDQLQJIXOO\�LQWHJUDWLQJ
SUREOHP�DQDO\VLV��VXVWDLQDELOLW\�DVVHVVPHQW��YLVLRQLQJ�DQG�VWUDWHJ\�EXLOGLQJ�DQG�
VHFRQG��WR�MRLQWO\�SODQ�WR�LPSOHPHQW�WKH�FR�FUHDWHG�VROXWLRQ�RSWLRQV�RQ�WKH�JURXQG�

� 'UDZLQJ�RQ�5HGPDQ�	�:LHN��������DQG�:LHN�	�5HGPDQ�������
� 7KH�FODVVLILFDWLRQ�RI�WKH�LQWUDSHUVRQDO�FRPSHWHQF\ DV�D�FRPSHWHQF\�RU�D�PLQGVHW�LV�VWLOO�GHEDWHG�

��
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3URSRVDO�6WDWHPHQW��
7KH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DUH�LQWHUUHODWHG�ZLWKLQ�D�IUDPHZRUN�WKDW�GHVFULEHV
WKH�IXQFWLRQDO�FRQWULEXWLRQ�RI�HDFK�NH\�FRPSHWHQF\�WR�PDMRU�VWHSV�RI�FROOHFWLYH�DQG
LWHUDWLYH�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVVHV�DQG�FKDQJH�DJHQF\�

%H\RQG�LWV�LPSOLFDWLRQV�IRU�WHDFKLQJ��OHDUQLQJ��DQG�DVVHVVPHQW��WKH�VKDUHG�UHIHUHQFH
IUDPHZRUN�RI�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�LV�LPSRUWDQW�DV�LW�RUJDQL]HV�WKH�NH\
FRPSHWHQFLHV�DURXQG�WKH�PDMRU�VWHSV�LQYROYHG�ZLWK�FROOHFWLYH�DQG�LWHUDWLYH�VXVWDLQDELOLW\
SUREOHP�VROYLQJ�SURFHVVHV��7KH�VKDUHG�UHIHUHQFH�IUDPHZRUN�VKRZV�WKH�IXQFWLRQDO�FRQWULEXWLRQ
RI�HDFK�NH\�FRPSHWHQF\�LQ�VXVWDLQDELOLW\�WR�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVVHV��DQG
H[SODLQV�ZK\�DQG�KRZ�WKH�NH\�FRPSHWHQFLHV�DUH�LQWHUUHODWHG�ZLWK�HDFK�RWKHU�DV�SDUW�RI�WKHVH
SURFHVVHV�

:KLOH�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVVHV�FDQ�EH�DSSURDFKHG�LQ�D�YDULHW\�RI�ZD\V�
VFKRODUO\�GLVFRXUVH�KDV�LGHQWLILHG�VHYHUDO�FRPPRQ�PDMRU�VWHSV �/DQJ�	�:LHN��������������
7KHVH�VWHSV�FRPPRQO\�LQFOXGH�

D� DQDO\]LQJ�DQG�GHVFULELQJ�WKH�FXUUHQW�VWDWH�DQG�LWV�KLVWRU\�LQ�LWV�V\VWHPLF�FRPSOH[LW\�
E� IUDPLQJ��DVVHVVLQJ��WKH�SUREOHP�DV�D�VXVWDLQDELOLW\�SUREOHP�
F� H[SORULQJ�WKH�UDQJH�RI�IXWXUH�VWDWHV�IURP�EXVLQHVV�DV�XVXDO��QRQ�LQWHUYHQWLRQ�VFHQDULRV

WR�GHVLUHG�IXWXUH�VWDWHV��DQG�DVVHVVLQJ�WKHLU�UHVSHFWLYH�FRQWULEXWLRQV�WR�VXVWDLQDELOLW\�
G� FRQVWUXFWLQJ�D�VKDUHG�VXVWDLQDELOLW\�YLVLRQ��DQG
H� GHYHORSLQJ�VXVWDLQDELOLW\�WUDQVLWLRQ�VWUDWHJLHV�

7KH�PDMRU�VWHSV�SURYLGH�WKH�EDVLV�IRU�FR�FUHDWLQJ�VROXWLRQ�SURSRVDOV��DSSO\LQJ�LQWHJUDWHG
SUREOHP�VROYLQJ�FRPSHWHQF\��WKDW�DGGUHVV�WKH�SUREOHP��D��E��DQG�HQDEOH�SURJUHVV�WRZDUGV�WKH
VXVWDLQDELOLW\�YLVLRQ��G��H���ZKLOH�DYRLGLQJ�EXVLQHVV�DV�XVXDO�RU�RWKHU�µXQGHVLUHG¶�SDWKZD\V��F��H��
&RQVLGHULQJ�WKH�FRPSOH[LW\�DQG�QRUPDWLYLW\�HQWDLOHG�LQ�HDFK�VWHS��DQ�LQWHJUDWHG�DSSURDFK�WR
PXOWL�VWDNHKROGHU�FROODERUDWLRQ�LV�FULWLFDO��$GGLWLRQDOO\��GHHS�H[SORUDWLRQ�RI�HDFK�VWHS�ZLOO�SURGXFH
QHZ�LQVLJKWV�DV�ZHOO�DV�DPELYDOHQFH�DQG�DPELJXLW\��ZKLFK�UHTXLUH�UHYLVLWLQJ�DQG�UHYLVLQJ�SULRU
ZRUN�DQG�NQRZOHGJH�SURGXFHG�

)LJXUH���SUHVHQWV�WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN�RI�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\
DV�LW�UHODWHV�WR�WKH�PDMRU�VWHSV�HQWDLOHG�LQ�FROOHFWLYH�DQG�LWHUDWLYH�VXVWDLQDELOLW\�SUREOHP�VROYLQJ
SURFHVVHV��2QH�RU�VHYHUDO�NH\�FRPSHWHQFLHV�PLJKW�EH�LQYROYHG�LQ�FDUU\LQJ�RXW�HDFK�VWHS�

7KH�ILJXUH�RXWOLQHV�RQH�ZD\�RI�VHTXHQFLQJ�WKH�PDMRU�VWHSV�DQG�WKH�DVVRFLDWHG�NH\
FRPSHWHQFLHV�LQ�WKH�SURFHVV�RI�JHQHUDWLQJ�VXVWDLQDELOLW\�VROXWLRQV�SURSRVDOV��:KLOH�WKH�SURFHVV
GHSLFWHG�VWDUWV�ZLWK�DQDO\]LQJ�WKH�FXUUHQW�VWDWH�RI�WKH�SUREOHP��RWKHU�DSSURDFKHV��H�J��
'H7RPEH��������/RRUEDFK��������6FKRO]�	�7LHWMH��������5RWPDQV�HW�DO���������WDNH�YDULDEOH
VWUDWHJLHV��)RU�H[DPSOH��RQH�DSSURDFK��5RELQVRQ��������EHJLQV�E\�FUDIWLQJ�D�VXVWDLQDELOLW\
YLVLRQ�DQG�³EDFNFDVWLQJ´�IURP�WKHUH�WR�WKH�FXUUHQW�VWDWH��XVLQJ�WKH�LQVLJKWV�JDLQHG�IURP�WKLV
SURFHVV�WR�WKHQ�GHYHORS�VXVWDLQDELOLW\�WUDQVLWLRQ�VWUDWHJLHV�WR�DFKLHYH�WKH�VXVWDLQDELOLW\�YLVLRQ��,Q
WKHVH�GLIIHUHQW�SUREOHP�VROYLQJ�DSSURDFKHV��WKH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DUH
LQWHUUHODWHG�WR�VXSSRUW�WKH�VXFFHVVIXO�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�VXVWDLQDELOLW\�VROXWLRQ
SURSRVDOV�

��
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)LJXUH����7KH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�UHIHUHQFH�IUDPHZRUN��%UXQGLHUV�HW�DO��
�����

)LJXUH�� SUHVHQWV�WKH�UHILQHG�³6KDUHG�5HIHUHQFH�)UDPHZRUN RI�WKH�.H\�&RPSHWHQFLHV�LQ�6XVWDLQDELOLW\´�IRU�KLJKHU
HGXFDWLRQ�SURJUDPV�GHYHORSHG�WKURXJK�WKH�LQWHUQDWLRQDO�'HOSKL�6WXG\��F�I���%UXQGLHUV�HW�DO���������,W�GHWDLOV�KRZ�WKH
NH\�FRPSHWHQFLHV�FDQ�EH�DSSOLHG�LQ�WKH�PDMRU�VWHSV�RI�FROOHFWLYH�DQG�LWHUDWLYH�VXVWDLQDELOLW\�SUREOHP�VROYLQJ
SURFHVVHV��7KH�ILJXUH�LV�UHSURGXFHG�ZLWK�SHUPLVVLRQ�IURP�WKH�DXWKRUV��%UXQGLHUV�HW�DO��������S�������

(DFK�NH\�FRPSHWHQF\�PDNHV�D IXQFWLRQDO�FRQWULEXWLRQ WR�RQH�RU�PRUH�RI�WKH�PDMRU
VWHSV�HQWDLOHG�LQ�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVVHV�

6\VWHPV�WKLQNLQJ�FRPSHWHQF\
Ɣ 7KLV�NH\�FRPSHWHQF\�SURYLGHV�D�FULWLFDO�IRXQGDWLRQ�IRU�XQGHUVWDQGLQJ�WKH�LQFUHDVLQJ

FRPSOH[LW\�DQG�V\VWHP�G\QDPLFV�LQ�D�JOREDOL]HG�ZRUOG�WKURXJK�KROLVWLFDOO\�DQDO\]LQJ�DQG
GHVFULELQJ�WKH�KLVWRULF�GHYHORSPHQWV�DQG�FXUUHQW�VWDWH��:LWK�WKLV�IRXQGDWLRQ�
V\VWHPV�WKLQNLQJ�FRPSHWHQF\�VXSSRUWV�DQWLFLSDWLQJ�IXWXUH�WUDMHFWRULHV�DV�ZHOO�DV
LGHQWLI\LQJ�LQWHUYHQWLRQ�RU�OHYHUDJH�SRLQWV�DQG�FUDIWLQJ�WUDQVLWLRQ�VWUDWHJLHV�

)XWXUHV�WKLQNLQJ�FRPSHWHQF\
Ɣ 7KLV�NH\�FRPSHWHQF\�LV�FULWLFDO�IRU�RULHQWLQJ�SODQQLQJ�DFWLYLWLHV��ZKLFK�LQ�WXUQ�SURYLGHV

IRXQGDWLRQV�IRU�GHYHORSLQJ�DGDSWDWLRQ�DQG�PLWLJDWLRQ�UHVSRQVHV��H[HUFLVLQJ�SUHFDXWLRQ�LQ
GHFLVLRQ�PDNLQJ��DQG�PRWLYDWLQJ�FKDQJH��)XWXUHV�WKLQNLQJ�FRPSHWHQF\�LQWHUVHFWV�ZLWK
YDOXHV�WKLQNLQJ�FRPSHWHQF\�WR�DVVHVV�WKH�VXVWDLQDELOLW\�RI�IXWXUH�VWDWHV�VFHQDULRV�DQG�WR
GHYHORS�YLVLRQV��LQFOXGLQJ�VXVWDLQDELOLW\�YLVLRQ��9LVLRQV�UHSUHVHQW�ZKDW�LV�GHVLUHG�DQG�E\
ZKRP�DQG�WKXV�UHSUHVHQW�QRUPDWLYH�SLFWXUHV�RI�WKH�IXWXUH�

9DOXHV�WKLQNLQJ�FRPSHWHQF\

��
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Ɣ 7KLV�NH\�FRPSHWHQF\�LV�FULWLFDO�IRU�HDFK�PDMRU�VWHS�LQ�WKH�VXVWDLQDELOLW\�SUREOHP�VROYLQJ
SURFHVV�DV�LW�KHOSV�LQ�LGHQWLI\LQJ�DQG�XQGHUVWDQGLQJ�WKH�GLYHUVLW\�RI�YDOXHV�LQYROYHG�LQ�D
VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVV��7KLV�FRPSHWHQF\�UHTXLUHV�WKH�DELOLW\�WR
V\VWHPDWLFDOO\�LGHQWLI\�DQG�XQGHUVWDQG�RQH¶V�RZQ�YDOXHV�DQG�VRFLDO�SRVLWLRQ�DV�ZHOO�DV
RWKHUV¶�YDOXHV�DQG�WR�FRQVLGHU�DOWHUQDWLYH�YDOXHV�EDVHG�RQ�YDOXHV�FODULILFDWLRQ�
$GGLWLRQDOO\��YDOXHV�WKLQNLQJ�FRPSHWHQFH�KHOSV�UHIOHFW�RQ�RQH¶V�SURIHVVLRQDO�SUDFWLFH
H[DPLQLQJ�WR�ZKDW�H[WHQW�WKH�YDOXHV�DQG�EHOLHIV�FODLPHG�WR�JXLGH�VXVWDLQDELOLW\
SUREOHP�VROYLQJ�SURFHVVHV�DUH�SXW�LQWR�DFWLRQ�E\�WKRVH�FODLPLQJ�WKHP��9DOXHV�WKLQNLQJ
FRPSHWHQF\�GHPRQVWUDWHV�LQGLYLGXDO�DQG�FROOHFWLYH�DELOLW\�WR�DGGUHVV�DQG�ZRUN�ZLWK�WKH
YDOXHV�WKDW�DUH�LQ�IURQW�RI�XV�

6WUDWHJLF�WKLQNLQJ�FRPSHWHQF\
Ɣ 7KLV�NH\�FRPSHWHQF\�LV�FULWLFDO�IRU�GHVLJQLQJ�DQG�SODQQLQJ�WR�FDUU\�RXW�VROXWLRQ�SURSRVDOV

WKDW�FDQ�FUHDWH�WUDQVIRUPDWLRQDO�FKDQJH��,W�LQWHUVHFWV�ZLWK�YDOXHV�WKLQNLQJ�FRPSHWHQF\�WR
GHVLJQ�VWUDWHJLHV�WKDW�KDYH�WUDQVIRUPDWLRQDO��V\VWHPLF��LPSDFW�WRZDUG�VXVWDLQDELOLW\�DV
ZHOO�DV�LQWHUSHUVRQDO�FRPSHWHQF\�WR�FR�FUHDWH�WKHVH�VXVWDLQDELOLW\�VWUDWHJLHV�LQ�LQFOXVLYH
DQG�HTXLWDEOH�ZD\V�

,QWHUSHUVRQDO�FRPSHWHQF\
Ɣ 7KLV�NH\�FRPSHWHQF\�LV�D�FULWLFDO�IRXQGDWLRQDO�DELOLW\�IRU�DOO�RWKHU�NH\�FRPSHWHQFLHV�LQ

VXVWDLQDELOLW\��&RQVLGHULQJ�WKH�FRPSOH[LW\�RI�VXVWDLQDELOLW\�FKDOOHQJHV�DQG�WKH�QHHG�IRU
KROLVWLF�VROXWLRQ�DSSURDFKHV��HDFK�NH\�FRPSHWHQF\�LV�GHVFULEHG�DV�WKH�DELOLW\�WR�IDFLOLWDWH
FROOHFWLYH�DFWLRQ�DURXQG�DQDO\]LQJ�FXUUHQW�DQG�IXWXUH�VWDWHV�DQG�FR�FUHDWLQJ�VROXWLRQ
SURSRVDOV��7KXV��HDFK�PDMRU�VWHS�DORQJ�WKH�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVV
LQYROYHV�D�SDUWLFLSDWRU\�DSSURDFK��ZKLFK�UHTXLUHV�VXFFHVVIXOO\�IDFLOLWDWHG�FROODERUDWLRQ�
&ROODERUDWLYH�VNLOOV�DUH�HVVHQWLDO�WR�FR�FUHDWH�WUDQVIRUPDWLRQDO�FKDQJH��EHFDXVH
FROODERUDWLRQ�FR�FUHDWHV�NQRZOHGJH��EXLOGV�FDSDFLW\��DQG�GHYHORSV�VKDUHG�RZQHUVKLS�IRU
WKH�LQWHUYHQWLRQ�VWUDWHJLHV�

,QWUDSHUVRQDO�FRPSHWHQF\
Ɣ 7KLV�NH\�FRPSHWHQF\�LV�FULWLFDO��DV�LW�FHQWHUV�KXPDQ�DJHQF\�LQ�VXVWDLQDELOLW\

SUREOHP�VROYLQJ�SURFHVVHV��7KHVH�SURFHVVHV�DUH�LQWHQVH��LQYROYLQJ�H[LVWHQWLDO�TXHVWLRQV�
ZKLFK�LPSDFW�SHRSOH¶V�PHQWDO�DQG�SK\VLFDO�KHDOWK��,QWUDSHUVRQDO�FRPSHWHQF\�IRVWHUV
DELOLWLHV�IRU�VHOI�FDUH��EXLOGLQJ�SV\FKRORJLFDO��VSLULWXDO��DQG�SK\VLFDO�UHVLOLHQFH�IRU
FRQWLQXLQJ�VXVWDLQDELOLW\�ZRUN�DQG�H[WHQGLQJ�FDUH�DQG�FRPSDVVLRQ�WR�RWKHUV��0LQGVHWV
DUH�WKH�PRVW�HIIHFWLYH�OHYHUDJH�SRLQWV�WR�LQWHUYHQH�ZKHQ�DLPLQJ�IRU�WUDQVIRUPDWLYH
�V\VWHPLF��FKDQJH��0HDGRZV���������&HUWDLQ�PLQGVHWV�IDFLOLWDWH�PRWLYDWLRQ�IRU
VXVWDLQDELOLW\�WUDQVIRUPDWLRQV�PRUH�WKDQ�RWKHUV��6FKZDUW]���������)RVWHULQJ�WKH�DELOLW\�IRU
VHOI�DZDUHQHVV�DQG�VHOI�UHJXODWLRQ�RSHQV�RSSRUWXQLWLHV�IRU�DZDUHQHVV�RI�RQH¶V�RZQ
YDOXHV�DQG�ELDVHV�DQG�KRZ�WKH\�VKDSH�FKRLFHV�UHODWHG�WR�VXVWDLQDELOLW\�

,PSOHPHQWDWLRQ�FRPSHWHQF\
Ɣ 7KLV�NH\�FRPSHWHQF\�LV�FULWLFDO�IRU�WDNLQJ�DFWLRQ��IRU�LPSOHPHQWLQJ�D�SODQQHG�VROXWLRQ�RQ

WKH�JURXQG���7KH�SODQQHG�VROXWLRQ�LV�D�WKRXJKW�SURGXFW��UHVXOWLQJ�IURP�WKH�LQWHJUDWHG

��
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VWHSV�DQG�DVVRFLDWHG�FRPSHWHQFLHV�GHVFULEHG�DERYH��,W�LV�WKH�LPSOHPHQWDWLRQ�RI�WKLV
VROXWLRQ�SURSRVDO�WKDW�FDQ�IDFLOLWDWH�WUDQVIRUPDWLRQDO��V\VWHPLF��FKDQJH�DFURVV�D�UDQJH�RI
GLIIHUHQW�OHYHOV�DQG�VHWWLQJV��H�J���LQGLYLGXDO��JURXS��LQVWLWXWLRQDO��VRFLDO��HWF����

,QWHJUDWHG�SUREOHP�VROYLQJ�FRPSHWHQF\
Ɣ 7KLV�NH\�FRPSHWHQF\�LV�D�PHWD�FRPSHWHQF\�GHPRQVWUDWLQJ�WKH�DELOLW\�WR�SXUSRVHIXOO\

LQWHJUDWH�WKH�RWKHU�FRPSHWHQFLHV�LQ�VXSSRUW�RI�FROOHFWLYH�DQG�LWHUDWLYH�HIIRUWV�WR�VROYH
FRPSOH[�VXVWDLQDELOLW\�SUREOHPV�DQG�IRVWHU�VXVWDLQDEOH�GHYHORSPHQW�

� 6HH :LHN�	�5HGPDQ��������IRU�GLIIHUHQWLDWLRQ�EHWZHHQ SODQQLQJ�FRPSHWHQFLHV�DQG�LPSOHPHQWDWLRQ�FRPSHWHQF\�

��
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3URSRVDO�6WDWHPHQW��
:LWKLQ�WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN��YDOXHV�WKLQNLQJ�FRPSHWHQF\�KROGV�D�OHDG�UROH�LQ
RULHQWLQJ�WKH�DSSOLFDWLRQ�RI�WKH�RWKHU�FRPSHWHQFLHV��HPSKDVL]LQJ�MXVWLFH��HTXLW\�
GLYHUVLW\��DQG�LQFOXVLRQ��DQG�LGHQWLI\LQJ��DFNQRZOHGJLQJ��QHJRWLDWLQJ��DQG�UHFRQFLOLQJ
GLYHUVH�YDOXHV�ZLWK�VXVWDLQDELOLW\�YDOXHV�

9DOXHV�WKLQNLQJ�FRPSHWHQF\�LV�WKH�PDLQ�UHIHUHQFH�SRLQW�ZLWKLQ�WKH�IUDPHZRUN�RI
LQWHUUHODWHG�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DV�LW�³SURYLGHV�WKH�QRUPDWLYH�RULHQWDWLRQ�IRU�DOO
RWKHUV��FODULI\LQJ�YDOXHV�HPEHGGHG�LQ�DOO�RWKHU�FRPSHWHQFLHV´��%UXQGLHUV�HW�DO���������L[���5DWKHU
WKDQ�SUHVFULELQJ�FHUWDLQ�YDOXHV��WKLV�FRPSHWHQF\�HQDEOHV�HQJDJHPHQW�ZLWK�DQG�FODULILFDWLRQ�RI
YDOXHV�LQ�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVVHV�DQG�IDFLOLWDWHV�QHJRWLDWLRQ�DQG�UHFRQFLOLDWLRQ
DFURVV�VXVWDLQDELOLW\�YDOXHV��7KLV�OHDG�UROH�LV�FUXFLDO�LQ������FROOHFWLYH�DVVHVVPHQWV�RI�WKH
�XQ��VXVWDLQDELOLW\�RI�FXUUHQW�DQG�RU�IXWXUH�VWDWHV�RI�VRFLDO�HFRORJLFDO�V\VWHPV������WKH�FROOHFWLYH
FUHDWLRQ�DQG�FUDIWLQJ�RI�VXVWDLQDELOLW\�YLVLRQV�IRU�WKHVH�V\VWHPV��DQG�����LQIRUPLQJ�D�VXVWDLQDEOH
GHVLJQ�RI�WUDQVLWLRQ�SURFHVVHV�DQG�FROODERUDWLYH�SURFHVVHV�

0RUHRYHU��WKH�OHDG�UROH�RI�YDOXHV�WKLQNLQJ�FRPSHWHQF\�UHLQIRUFHV�WKH�LQWHJUDWHG�QDWXUH�RI
WKH�IUDPHZRUN�DQG�WKH�VSHFLILF��IXQFWLRQDO�UROH�RI�HDFK�RI�WKH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\
SUREOHP�VROYLQJ�SURFHVVHV��7KLV�QRUPDWLYH�RULHQWDWLRQ��DQG�WKH�LQWHUUHODWLRQVKLS�EHWZHHQ
YDOXHV�WKLQNLQJ�FRPSHWHQF\�DQG�WKH�RWKHU�NH\�FRPSHWHQFLHV��LV�D�XQLTXH�IHDWXUH�RI�WKH�SUDFWLFH
RI�VXVWDLQDELOLW\�WKDW�GLVWLQJXLVKHV�WKH�HLJKW�LQWHUUHODWHG�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�IURP
WKHLU�XVH�LQ�RWKHU�GLVFLSOLQHV��7KH�OHDGLQJ�UROH�RI�YDOXHV�WKLQNLQJ�FRPSHWHQF\�DOVR�UHIOHFWV�DQ
HPSKDVLV�RQ�MXVWLFH��HTXLW\��GLYHUVLW\��DQG�LQFOXVLRQ��ZKLFK�LV�FUXFLDO�WR�GLVPDQWOH�ZKLWH
VXSUHPDF\�DQG�VWUXFWXUDO�UDFLVP�DQG�WR�DGYDQFH�VXVWDLQDELOLW\�VROXWLRQV�WKDW�LQFRUSRUDWH�WKH
SHUVSHFWLYHV�RI�DQG�SRVLWLYHO\�LPSDFW�KLVWRULFDOO\�XQGHUUHSUHVHQWHG�FRPPXQLWLHV�DFURVV�VRFLDO�
HQYLURQPHQWDO��DQG�HFRQRPLF�GRPDLQV�

��
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3URSRVDO�6WDWHPHQW��
7KH�VKDUHG�UHIHUHQFH�IUDPHZRUN�ZLWK�LWV�HLJKW�LQWHUUHODWHG�NH\�FRPSHWHQFLHV�SURYLGHV
G\QDPLF�JXLGDQFH�RQ�WKH�GHVLJQ�DQG�HYDOXDWLRQ�RI�SURJUDP�OHYHO�OHDUQLQJ�REMHFWLYHV�IRU
VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ�

:KLOH�WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN�RXWOLQHV�WKH FRQWULEXWLRQ�RI�WKH�LQWHUUHODWHG�NH\
FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�WR�SUREOHP�VROYLQJ�SURFHVVHV��WKH�IUDPHZRUN�FDQ�DOVR�LQIRUP�WKH
GHVLJQ�DQG�HYDOXDWLRQ�RI�SURJUDP�OHYHO�OHDUQLQJ�REMHFWLYHV�IRU�VXVWDLQDELOLW\�DQG
VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ��2Q�D�ORFDO�OHYHO�IRU�VSHFLILF�LQVWLWXWLRQV��WKH
LQIRUPDWLRQ�IURP�WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN�FDQ�EH�DGDSWHG�DQG�RSHUDWLRQDOL]HG�LQ
FRQWH[W�VHQVLWLYH�ZD\V�WR�JXLGH�WHDFKLQJ��OHDUQLQJ��DQG�DVVHVVPHQW��2Q�D�EURDGHU�OHYHO�IRU�WKH
ILHOG�RI�VXVWDLQDELOLW\�LQ�KLJKHU�HGXFDWLRQ��WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN�FDQ�EH�XVHG�WR�JXLGH
VWDQGDUGV�IRU�WKH�DFFUHGLWDWLRQ�RI�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV��7R�WKLV�JRDO�
WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN�RQ�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�SURYLGHV�D�IRXQGDWLRQ�IRU
WKH�*&6(¶V 3DWKZD\V�WRZDUG�$FFUHGLWDWLRQ LQLWLDWLYH E\�HVWDEOLVKLQJ�SURJUDP�OHYHO�OHDUQLQJ
REMHFWLYHV�IRU�WKHVH�SURJUDPV��RU�WKH�³ZKDW´�WR�DFFUHGLW��2QJRLQJ�DQG�IXWXUH�ZRUN�E\�*&6(�ZLOO
H[SORUH�WKH�SURFHVV��RU�³KRZ´��RI�DFFUHGLWDWLRQ�

7R�SURYLGH�JXLGDQFH�RQ�WKH�GHVLJQ�DQG�HYDOXDWLRQ�RI�SURJUDP�OHYHO�OHDUQLQJ�REMHFWLYHV
IRU�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ��OHDUQLQJ�REMHFWLYHV
KDYH�EHHQ�SURSRVHG�IRU�HDFK�NH\�FRPSHWHQF\�DV�ZHOO�DV�FRPSHWHQF\�PHQXV��ZKLFK�SURYLGH�WKH
EDVLF�FRQFHSWV�DQG�PHWKRGV�UHODWHG�WR�WKH�VSHFLILF�NH\�FRPSHWHQF\��:LHN�HW�DO���������7KHVH
FRPSHWHQF\�PHQXV�FDQ�EH�XVHG�WR�RSHUDWLRQDOL]H�OHDUQLQJ�REMHFWLYHV�WKDW�FODULI\�ZKDW�VWXGHQWV
DUH�DEOH�WR�GR�LQ�RUGHU�WR�GHPRQVWUDWH�PDVWHU\�RI�HDFK�NH\�FRPSHWHQF\�

,Q�WKH�$SSHQGL[��ZH�SUHVHQW�D�VHW�RI�OHDUQLQJ�REMHFWLYHV�DQG�D�FRPSHWHQF\�PHQX�IRU
HDFK�NH\�FRPSHWHQF\�LQ�VXVWDLQDELOLW\���7KHVH�UHVRXUFHV FDQ�SURYLGH�G\QDPLF�JXLGDQFH�IRU�WKH
GHVLJQ�DQG�HYDOXDWLRQ�RI�SURJUDP�OHYHO�OHDUQLQJ�REMHFWLYHV�E\�RIIHULQJ�D�VWDUWLQJ�SRLQW�IRU
XQGHUVWDQGLQJ�WKH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\��7KH�$SSHQGL[�OLVWV�WKH�OHDUQLQJ�REMHFWLYHV
IRU�WKH�XQGHUJUDGXDWH��EDFKHORU��OHYHOV��7KHVH�OHDUQLQJ�REMHFWLYHV�SURYLGH�D�EDVHOLQH�IRU
GHYHORSLQJ�EDVLF�OLWHUDF\�LQ�HDFK�NH\�FRPSHWHQF\��)URP�WKLV�VWDUWLQJ�SRLQW��OHDUQLQJ�REMHFWLYHV
EXLOG�SURJUHVVLYHO\�WRZDUGV�WKH�PDVWHUV��DQG�GRFWRUDO�SURJUDPV�OHYHOV�DQG�UHIOHFW�VWXGHQWV

DGYDQFHG�DQG�LQFUHDVLQJO\�VRSKLVWLFDWHG�XQGHUVWDQGLQJ�DQG�DSSOLFDWLRQ�RI�WKH�FRQFHSWV�DQG
PHWKRGV�LQ�SDUWLFLSDWRU\�DQG�WUDQVGLVFLSOLQDU\�UHVHDUFK�SURFHVVHV��IRU�D�FRPSDULVRQ�RI�OHDUQLQJ
REMHFWLYHV�IRU�EDFKHORU�QRYLFH��PDVWHUV�LQWHUPHGLDWH��DQG�GRFWRUDO�SURILFLHQW�OHYHOV��SOHDVH�VHH
:LHN�HW�DO��������

$GDSWDWLRQV�DQG�DGGLWLRQV�FDQ�EH�PDGH�WR�WKH�OHDUQLQJ�REMHFWLYHV�DQG�FRPSHWHQF\
PHQXV�RQ�HDFK�OHYHO�WR�HQVXUH�WKDW�WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN�LV�RSHUDWLRQDOL]HG�LQ
FRQWH[W�VHQVLWLYH�ZD\V��,Q�GHVLJQ�DQG�HYDOXDWLRQ�HIIRUWV��GLIIHUHQW�FRPELQDWLRQV�RI�NH\
FRPSHWHQFLHV��OHDUQLQJ�REMHFWLYHV��RU�FRQFHSWV�DQG�PHWKRGV�IURP�WKH�FRPSHWHQF\�PHQXV�FDQ
EH�VHOHFWHG��+RZHYHU��LW�LV�LPSRUWDQW�WKDW�WKHVH�HIIRUWV�DSSO\�WKH�NH\�FRPSHWHQFLHV�LQ
VXVWDLQDELOLW\�DV�DQ�LQWHJUDWHG�IUDPHZRUN��)RFXVLQJ�RQ�KRZ�WKH�LQWHUUHODWHG�VHW�RI�NH\

� %HFDXVH�LPSOHPHQWDWLRQ�DQG�LQWUDSHUVRQDO�FRPSHWHQFLHV DUH�UHFHQWO\�SURSRVHG��VFKRODUO\�ZRUN�KDV�QRW�\HW
HVWDEOLVKHG�FRQYHUJHQFH�DURXQG�OHDUQLQJ�REMHFWLYHV�RU�FRQFHSWV�DQG�PHWKRGV�UHODWHG�WR�WKHVH�NH\�FRPSHWHQFLHV�
7KXV��WKLV�LQIRUPDWLRQ�LV�QRW�SURYLGHG�IRU�WKHVH�NH\�FRPSHWHQFLHV��WKRXJK�IXWXUH�ZRUN�ZLOO�DGGUHVV�WKLV�JDS�

��



'UDIW�9HUVLRQ�����)HEUXDU\�����

FRPSHWHQFLHV�FDQ�EH�FXOWLYDWHG�DFURVV�D�SURJUDP�OHYHO�OHDUQLQJ�H[SHULHQFH�DOORZV�VWXGHQWV�WR
GHYHORS�EDVLF�OLWHUDF\�LQ�HDFK�NH\�FRPSHWHQF\�DQG�KRQH�LQWR�KLJKHU�OHYHOV�RI�SURILFLHQF\�IRU
VHOHFW�FRPSHWHQFLHV�UHODWHG�WR�WKHLU�LQWHUHVWV�DQG�WRSLFDO�DUHDV�RI�VXEMHFW�PDWWHU�H[SHUWLVH�
7KURXJK�WKLV�LQWHJUDWHG�DSSURDFK�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU
HGXFDWLRQ�FDQ�HQVXUH�WKDW�WKHLU�JUDGXDWHV�GHYHORS�WKH�DELOLWLHV�WR�VXFFHHG�DV�SURIHVVLRQDOV�DQG
FRQWULEXWH�WR�FROOHFWLYH�DQG�LWHUDWLYH�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVVHV��ZKLOH�GHYHORSLQJ
WKHLU�RZQ�XQLTXH�SURILOHV�

��
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&RQFOXVLRQ
7KLV�3URSRVDO�6WDWHPHQW�UHSUHVHQWV�D�QH[W�HYROXWLRQ�LQ�WKH�ULFK�SUDFWLFDO�DQG�VFKRODUO\

GLVFRXUVH�RQ�WKH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\��%XLOGLQJ�IURP�VHYHUDO�DFWLYLWLHV�WR
GHPRQVWUDWH�FRQYHUJHQFH�RQ�D�VKDUHG�UHIHUHQFH�IUDPHZRUN��WKLV�ZRUN�FDQ�SURYLGH�JXLGDQFH�RQ
WKH�GHVLJQ��HYDOXDWLRQ��DQG�XOWLPDWHO\�DFFUHGLWDWLRQ�RI�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG
SURJUDPV�LQ�KLJKHU�HGXFDWLRQ��)URP�WKLV�FRQWH[W��ZH�KDYH�RIIHUHG�IRXU�VSHFLILF�SURSRVDO
VWDWHPHQWV�DERXW�WKH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�

�� 7KH�VKDUHG�UHIHUHQFH�IUDPHZRUN�HQWDLOV�HLJKW�LQWHUUHODWHG�NH\�FRPSHWHQFLHV�LQ
VXVWDLQDELOLW\��HDFK�NH\�FRPSHWHQF\�HQWDLOV�D�FOXVWHU�RI�VXVWDLQDELOLW\�FRPSHWHQFLHV�WKDW
UHODWH�WR�HDFK�RWKHU�DV�WKH\�FRQWULEXWH�VLPLODU�IXQFWLRQV�WR�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�

�� 7KH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DUH�LQWHUUHODWHG�ZLWKLQ�D�IUDPHZRUN�WKDW�GHVFULEHV
WKH�IXQFWLRQDO�FRQWULEXWLRQ�RI�HDFK�NH\�FRPSHWHQF\�WR�PDMRU�VWHSV�RI�FROOHFWLYH�DQG
LWHUDWLYH�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVVHV�DQG�FKDQJH�DJHQF\�

�� :LWKLQ�WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN��YDOXHV�WKLQNLQJ�FRPSHWHQF\�KROGV�D�OHDG�UROH�LQ
RULHQWLQJ�WKH�DSSOLFDWLRQ�RI�WKH�RWKHU�FRPSHWHQFLHV��HPSKDVL]LQJ�MXVWLFH��HTXLW\��GLYHUVLW\�
DQG�LQFOXVLRQ��DQG�LGHQWLI\LQJ��DFNQRZOHGJLQJ��QHJRWLDWLQJ��DQG�UHFRQFLOLQJ�GLYHUVH
YDOXHV�ZLWK�VXVWDLQDELOLW\�YDOXHV�

�� 7KH�VKDUHG�UHIHUHQFH�IUDPHZRUN�ZLWK�LWV�HLJKW�LQWHUUHODWHG�NH\�FRPSHWHQFLHV�SURYLGHV
G\QDPLF�JXLGDQFH�RQ�WKH�GHVLJQ�DQG�HYDOXDWLRQ�RI�SURJUDP�OHYHO�OHDUQLQJ�REMHFWLYHV�IRU
VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ�

,Q�WKLV�ILQDO�VHFWLRQ��ZH�UHIOHFW�RQ�VRPH�RI�WKH�SRWHQWLDO�FRQVLGHUDWLRQV�IRU�DSSO\LQJ�WKH
LQVLJKWV�SUHVHQWHG�LQ�WKLV�GRFXPHQW��7KHQ��ZH�FRQVLGHU�VRPH�RI�WKH�SRVVLEOH�LPSOLFDWLRQV�RI�WKLV
HIIRUW�IRU�VWUHQJWKHQLQJ�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ�

��
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5HFRPPHQGHG�$SSOLFDWLRQV�	�&RQVLGHUDWLRQV
%XLOGLQJ�IURP�WKH�SURSRVHG�VKDUHG�UHIHUHQFH�IUDPHZRUN�RQ�NH\�FRPSHWHQFLHV�LQ

VXVWDLQDELOLW\��WKLV�VHFWLRQ�RXWOLQHV�KRZ�WKH�IUDPHZRUN�FDQ�EH�SXW�LQWR�DFWLRQ�E\�SURJUDP
OHDGHUV��IDFXOW\��DQG�LQVWUXFWLRQDO�GHVLJQHUV��:H�HQYLVLRQ�WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN�DV�D
WRRO�WR�EH�XVHG�LQ�JXLGLQJ�SURJUDP�GHVLJQ�DQG�HYDOXDWLRQ�DFURVV�D�UDQJH�RI�LQVWLWXWLRQDO�VHWWLQJV�
7KH�VKDUHG�UHIHUHQFH�IUDPHZRUN�VXJJHVWV�SRVVLEOH�SURJUDP�OHYHO�OHDUQLQJ�REMHFWLYHV��ZKLOH
DOVR�SURYLGLQJ�FRPSHWHQF\�PHQXV�IRU�HDFK�NH\�FRPSHWHQF\�WKDW�DOORZ�IRU�IOH[LEOH�DSSOLFDWLRQ
WKDW�PHHWV�WKH�QHHGV�DQG�JRDOV�RI�VSHFLILF�FRQWH[WV�DQG�VWDNHKROGHUV�

:KLOH�WKH�SURSRVDO�VWDWHPHQWV�RXWOLQHG�DERYH�VXJJHVW�WKH�³ZKDW´�RI�SRVVLEOH
OHDUQLQJ�REMHFWLYHV�IRU�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU
HGXFDWLRQ��WKH\�GR�QRW�SURYLGH�JXLGDQFH�DV�WR�³KRZ´�WR�VWUXFWXUH�WKH�WHDFKLQJ�DQG
OHDUQLQJ�SURFHVVHV�WR�SURPRWH�DQG�DVVHVV�WKHLU�GHYHORSPHQW�LQ�VWXGHQWV� :LWK�WKLV
FDYHDW��WKLV�VHFWLRQ�SURYLGHV�VRPH�DUHDV�IRU�UHFRPPHQGHG�DSSOLFDWLRQ�RI�WKH�NH\�FRPSHWHQFLHV
LQ�VXVWDLQDELOLW\�DV�ZHOO�DV�FRQVLGHUDWLRQV�LQ�WKHVH�HIIRUWV�WR�PHHW�WKH�VSHFLILF��FRQWH[WXDO�QHHGV
DQG�JRDOV�RI�GLYHUVH�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ�� :H
VXJJHVW�WKHVH�SRVVLELOLWLHV�DV�ZD\V�WR�RSHUDWLRQDOL]H�WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN�WKURXJK�D
YDULHW\�RI�DGDSWDWLRQV��LQ�D�YDULHW\�RI�FRQWH[WV��DQG�WRZDUGV�D�YDULHW\�RI�RXWFRPHV��7KXV��WKHVH
UHFRPPHQGHG�DSSOLFDWLRQV�DQG�FRQVLGHUDWLRQV�VKRXOG�EH�FRQVLGHUHG�DV�D�YLVLRQ�RI�WKH�SRWHQWLDO
XWLOLW\�RI�WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN�DQG�WKH�WDFWLFV�QHFHVVDU\�IRU�LPSOHPHQWLQJ�LW�

7DEOH����5HFRPPHQGHG�$SSOLFDWLRQV�DQG�&RQVLGHUDWLRQV

5HFRPPHQGHG�$SSOLFDWLRQ &RQVLGHUDWLRQ

$FURVV�D�UDQJH�RI�LQVWLWXWLRQV�DQG
GLVFLSOLQHV

7KH�IUDPHZRUN�DLPV�WR�EH�UHOHYDQW�DFURVV�WKH
GLYHUVLW\�RI�VXVWDLQDELOLW\�DQG
VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU
HGXFDWLRQ�ZLWKLQ�GLIIHUHQW�LQVWLWXWLRQDO�
FXOWXUDO��DQG�VRFLR�HFRORJLFDO�FRQWH[WV�
'LIIHUHQW�W\SHV�RI�LQVWLWXWLRQV�DQG�SURJUDPV
ZLWK�GLIIHUHQW�DXGLHQFHV�RI�VWXGHQWV��ZKR
EULQJ�GLIIHUHQW�QHHGV�DQG�SRVLWLRQDOLWLHV�WR
OHDUQLQJ�SURFHVVHV�DQG�VXVWDLQDELOLW\��PD\
HQJDJH�ZLWK�WKH�IUDPHZRUN�DQG�GHWHUPLQH
DSSURDFKHV�WR�DGDSWLQJ�LW�IRU�XVH�

7KH�VKDUHG�UHIHUHQFH�IUDPHZRUN�GHWDLOV�D
UDQJH�RI�FURVV�FXWWLQJ�FRQFHSWV��PHWKRGV�
VNLOOV��DQG�PLQGVHWV�

7KH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DUH
GHILQHG�DW�WKH�KLJKHVW�OHYHO�RI�DJJUHJDWLRQ��$V
DQ�XPEUHOOD�RI�UHODWHG�FRPSHWHQFLHV��WKH\
FDQ�EH�UHOHYDQW�DFURVV�GLIIHUHQW�VXVWDLQDELOLW\
OHDUQLQJ�H[SHULHQFHV�DQG�SUDFWLFHV��7KH
IUDPHZRUN�PD\�DOVR�EH�UHODWHG�WR�D�YDULHW\�RI
VXEMHFWV��ILHOGV��DQG�WRSLFDO�DUHDV��7KLV
LQFOXGHV�SRWHQWLDO�FRQQHFWLRQV�WR�RWKHU
VXVWDLQDELOLW\�SURIHVVLRQDO�VNLOOV�DQG�EDVLF
DFDGHPLF�FRPSHWHQFLHV�

$FURVV�GLIIHUHQW�OHYHOV�DQG�FRXUVHV�ZLWKLQ
VXVWDLQDELOLW\�SURJUDPV

7KH�VKDUHG�UHIHUHQFH�IUDPHZRUN�LQIRUPV
SURJUDP�OHYHO�OHDUQLQJ�REMHFWLYHV�UDWKHU

� 6HH�:LHN�	�5HGPDQ��������IRU�PRUH�LQVLJKWV�RQ�WKLV�WRSLF�

��



'UDIW�9HUVLRQ�����)HEUXDU\�����

7KH�IUDPHZRUN�DLPV�WR�HQDEOH�SURJUDP
OHDGHUV��IDFXOW\��DQG�LQVWUXFWLRQDO�GHVLJQ�VWDII
WR�GHWHUPLQH�WKH�OHYHO�RI�GHSWK�WKDW�VWXGHQWV
HQJDJH�ZLWK�WKH�NH\�FRPSHWHQFLHV�LQ
VXVWDLQDELOLW\��:KLOH�D�EDVLF�RYHUYLHZ�RI�DOO
NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DQG�WKHLU
LQWHUUHODWLRQV�LV�QHHGHG��WKH�IUDPHZRUN�FDQ
EH�XVHG�LQ�WDUJHWLQJ�GLIIHUHQW�FRPELQDWLRQV�RI
NH\�FRPSHWHQFLHV�DW�GLIIHUHQW�WLPHV�RU
IRVWHULQJ�GLIIHUHQW�OHYHOV�RI�PDVWHU\
WKURXJKRXW�WKH�SURJUDP�

WKDQ�JXLGLQJ�VSHFLILF�FRXUVH�OHYHO�OHDUQLQJ
REMHFWLYHV�

$W�WKH�FRXUVH�OHYHO�LQGLYLGXDO�NH\
FRPSHWHQFLHV�RU�FRPELQDWLRQV�FDQ�EH
VHOHFWHG�WR�JXLGH�WHDFKLQJ��OHDUQLQJ��DQG
DVVHVVPHQW�DSSURDFKHV��,Q�WKLV�ZD\��DQG
WKURXJK�LQWHQWLRQDO�SURJUDP�OHYHO�SODQQLQJ�
VWXGHQWV�FDQ�FXOWLYDWH�WKH�IXOO�VHW�RI�NH\
FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�E\�SURJUHVVLQJ
WKURXJK�GLIIHUHQW�FRXUVHV�DQG�OHYHOV�ZLWKLQ�D
SURJUDP�

$FURVV�GLIIHUHQW�SHGDJRJLHV�DQG
DVVHVVPHQWV

7KH�IUDPHZRUN�DLPV�WR�GHWDLO�NH\
FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�WKDW�FDQ�LQIRUP
SURJUDP�OHYHO�OHDUQLQJ�REMHFWLYHV��+RZHYHU�
WKH�ZD\V�WKDW�WKH�NH\�FRPSHWHQFLHV�DUH
WDXJKW��OHDUQHG��DQG�DVVHVVHG�LV�QRW
GHVFULEHG�LQ�WKLV�3URSRVDO�6WDWHPHQW��7KHUH
DUH�D�PXOWLWXGH�RI�VWUDWHJLHV�IRU�DGDSWLQJ�DQG
DOLJQLQJ�OHDUQLQJ�REMHFWLYHV�WR�VXLWDEOH
SHGDJRJLHV�DQG�DVVHVVPHQW�IRUPDWV��DV�ZHOO
DV�OLQNLQJ�WKHP�WR�SURIHVVLRQDO�VXFFHVV�
7KHVH�VWUDWHJLHV�DUH�GHVFULEHG�LQ�D�UREXVW
SUDFWLFDO�DQG�HPSLULFDO�GLVFRXUVH��

7KH�VKDUHG�UHIHUHQFH�IUDPHZRUN�RXWOLQHV
WKH�LQWHUUHODWHG�NH\�FRPSHWHQFLHV�LQ
VXVWDLQDELOLW\�WKDW�FDQ�EH�SURPRWHG�DQG
DVVHVVHG�WKURXJK�D�UDQJH�RI�DFWLYLWLHV�DQG
DSSURDFKHV�

(QVXULQJ�FRQVWUXFWLYH�DOLJQPHQW��%LJJV�
������EHWZHHQ�OHDUQLQJ�REMHFWLYHV�
SHGDJRJLHV��DQG�DVVHVVPHQWV�LV�D
IXQGDPHQWDO�VWHS�WRZDUG�TXDOLW\�WHDFKLQJ�DQG
OHDUQLQJ��7\SLFDO�SHGDJRJLHV�LQ�VXVWDLQDELOLW\
DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU
HGXFDWLRQ�HPSKDVL]H�H[SHULHQWLDO��SUREOHP�
DQG�VROXWLRQ�RULHQWHG�OHDUQLQJ�RSSRUWXQLWLHV�
WKDW�DUH�LQWHU��DQG�WUDQV�GLVFLSOLQDU\�
SDUWLFLSDWRU\�DQG�FROODERUDWLYH��DQG�WKDW
FXOWLYDWH�DFWLRQ�RULHQWHG�DQG�WUDQVIRUPDWLYH
RXWFRPHV��1$6(0��������5LHFNPDQQ�������
6DQGUL��������6'61���������7\SLFDO
DVVHVVPHQWV�LQFOXGH�VHOI�SHUFHLYLQJ�EDVHG�
REVHUYDWLRQ�EDVHG��DQG�WHVW�EDVHG�PHWKRGV
�5HGPDQ�HW�DO���������

��
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7RZDUG�6WURQJHU�6XVWDLQDELOLW\�DQG�6XVWDLQDELOLW\�5HODWHG
3URJUDPV�LQ�+LJKHU�(GXFDWLRQ

7KLV�3URSRVDO�6WDWHPHQW�DLPV�WR�JXLGH�WKH�DGYDQFHPHQW�RI�VXVWDLQDELOLW\�DQG
VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ�DFURVV�D�UDQJH�RI�FRQWH[WV��,W�SURYLGHV
LQVLJKWV�RQ�UHOHYDQW�DQG�UREXVW�OHDUQLQJ�REMHFWLYHV�IRU�VWXGHQWV�RI�WKHVH�SURJUDPV��WKHLU�GHVLJQ
DQG�HYDOXDWLRQ��DQG�KRZ�SURJUDPV�FDQ�VXSSRUW�JUDGXDWHV�WR�FRQWULEXWH�WR�VXVWDLQDELOLW\
SUREOHP�VROYLQJ�SURFHVVHV�DV�FKDQJH�DJHQWV��7KH�3URSRVDO�6WDWHPHQW�DOVR�EXLOGV�WKH
IRXQGDWLRQ�IRU�D�G\QDPLF�DSSURDFK�WR�WKH�DFFUHGLWDWLRQ�RI�VXVWDLQDELOLW\�DQG
VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ�

$V�D�QH[W�VWHS��ZH�LQYLWH�LQSXW�IURP�*&6(�PHPEHU�LQVWLWXWLRQV��NH\�VWDNHKROGHUV��DQG
WKRVH�IURP�WKH�EURDGHU�FRPPXQLW\�RI�VWDNHKROGHUV�RI�VXVWDLQDELOLW\�HGXFDWLRQ�LQ�KLJKHU
HGXFDWLRQ��*&6(�GHOLEHUDWHO\�VHHNV�WR�FUHDWH�DQ�RSHQ�FRPPHQWLQJ�SHULRG�WKDW�LQFOXGHV�DOO
NLQGV�RI�H[SHUWLVH�EH\RQG�WKH�RIWHQ�QDUURZO\�GHILQHG�µDFDGHPLF¶�VXEMHFW�PDWWHU�H[SHUWV��7KLV
RSHQ�FRPPHQWLQJ�SURFHVV�ZLOO�EH�XVHG�WR�UHFHLYH�IHHGEDFN�RQ�WKH�SURSRVDO�VWDWHPHQWV
FRQFHUQLQJ�WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN�RQ�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DQG�LWV�XWLOLW\
LQ�SURJUDP�GHVLJQ�DQG�HYDOXDWLRQ��7KURXJK�WKLV�SURFHVV��*&6(�DLPV�WR�KLJKOLJKW�FRQYHUJHQFH
DURXQG�WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN�DQG�WKH�ZD\V�WKDW�LW�FDQ�EH�RSHUDWLRQDOL]HG�LQ
VWUHQJWKHQLQJ�SURJUDPV��7KH�SURFHVV�ZLOO�DOVR�VHHN�WR�LGHQWLI\�DGGLWLRQDO�LQWHUSUHWDWLRQV�DQG
LGHDV�IRU�LPSOHPHQWDWLRQ�WKDW�UHIOHFW�WKH�GLYHUVLW\�RI�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG
SURJUDPV�LQ�KLJKHU�HGXFDWLRQ��8OWLPDWHO\��*&6(�KRSHV�WKDW�WKLV�SURFHVV�RI�JDWKHULQJ�LQSXW�WR
HODERUDWH�XSRQ�WKH�VKDUHG�UHIHUHQFH�IUDPHZRUN�RI�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DQG�LWV
LPSOLFDWLRQV�IRU�SUDFWLFH�FDQ�OHDG�WR�QHZ�LQVLJKWV�RQ�KRZ�WR�VXSSRUW�PRUH�UREXVW�SURJUDP�GHVLJQ
DQG�HYDOXDWLRQ��ZKLFK�WKHQ�HQKDQFHV�RSSRUWXQLWLHV�IRU�WKH�DFFUHGLWDWLRQ�RI�SURJUDPV�DQG�DFFHVV
WR�TXDOLW\�VXVWDLQDELOLW\�HGXFDWLRQ�DFURVV�D�PXOWLWXGH�RI�FRQWH[WV�

7KH�SRVVLELOLWLHV�HQJHQGHUHG�E\�VWURQJHU�VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG
SURJUDPV�LQ�KLJKHU�HGXFDWLRQ�DUH�QHHGHG�WR�UHVSRQG�WR�WKH�XUJHQW�DQG�FRPSOH[�VXVWDLQDELOLW\
FKDOOHQJHV�IDFHG�E\�FXUUHQW�DQG�IXWXUH�JHQHUDWLRQV��$V�VWXGHQWV�SURJUHVV�WKURXJK�WKHLU�KLJKHU
HGXFDWLRQ�H[SHULHQFHV��WKH\�ZLOO�QHHG�WR�EHFRPH�HTXLSSHG�ZLWK�WKH�QHFHVVDU\�FDSDFLWLHV�WR
FRQWULEXWH�WR�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVVHV�LQ�ERWK�SURIHVVLRQDO�VHWWLQJV�DQG�LQ�WKHLU
SHUVRQDO�OLYHV��7KXV��HVWDEOLVKLQJ�UHOHYDQW�DQG�ULJRURXV�VXVWDLQDELOLW\�IRFXVHG�OHDUQLQJ
REMHFWLYHV�IRU�VWXGHQWV�PXVW�EHFRPH�D�IXQGDPHQWDO�JRDO�IRU�KLJKHU�HGXFDWLRQ��7KH�LPSOLFDWLRQV
RI�WKLV�JRDO�H[WHQG�EH\RQG�DSSURDFKHV�WR�WHDFKLQJ��OHDUQLQJ��DQG�DVVHVVPHQW�DQG�LQWR�WKH
SXUVXLW�RI�VXVWDLQDEOH�VRFLDO��HFRORJLFDO��DQG�HFRQRPLF�IXWXUHV�IRU�ERWK�ORFDO�DQG�JOREDO
FRPPXQLWLHV��:H�KRSH�WKDW�WKLV�3URSRVDO�6WDWHPHQW�RIIHUV�D�YLVLRQ�IRU�ZKDW�LV�QHHGHG�IRU
VXVWDLQDELOLW\�DQG�VXVWDLQDELOLW\�UHODWHG�SURJUDPV�LQ�KLJKHU�HGXFDWLRQ��DQG�WKH�LQVWLWXWLRQV�WKDW
WKH\�DUH�HPEHGGHG�ZLWKLQ��WR�FRQWULEXWH�WR�WKHVH�VXVWDLQDEOH��UHVLOLHQW��DQG�HTXLWDEOH�IXWXUHV�
SDUWLFXODUO\�DV�WKHVH�SURJUDPV�JURZ�DQG�HYROYH�LQ�WKHLU�FDSDFLW\�WR�WUDQVODWH�OHDUQLQJ�LQWR
VXVWDLQDELOLW\�LPSDFW��,Q�FROODERUDWLRQ�ZLWK�D�EURDGHU�FRPPXQLW\�RI�VWDNHKROGHUV��*&6(�LV
FRPPLWWHG�WR�DGYDQFLQJ�WKHVH�HIIRUWV�WR�DFWXDOL]H�D�GLYHUVH��VKDUHG��DQG�G\QDPLF�YLVLRQ�RI
KLJKHU�HGXFDWLRQ¶V�IXWXUH�WKDW�PHHWV�WKH�QHHGV�RI�VWXGHQWV�DQG�VRFLHW\�

��
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5HIHUHQFHV
%DUWK��0���*RGHPDQQ��-���5LHFNPDQQ��0���	�6WROWHQEHUJ��8����������'HYHORSLQJ�NH\

FRPSHWHQFLHV�IRU�VXVWDLQDEOH�GHYHORSPHQW�LQ�KLJKHU�HGXFDWLRQ� ,QWHUQDWLRQDO�-RXUQDO�RI
6XVWDLQDELOLW\�LQ�+LJKHU�(GXFDWLRQ����������������
KWWSV���GRL�RUJ��������������������������

%DUWK��0���+DOEHUVWDGW��-���/DQJ��'���DQG�$��:LHN��������������(GXFDWLQJ�)XWXUH�&KDQJH�$JHQWV
��+LJKHU�(GXFDWLRQ�DV�D�0RWRU�RI�WKH�6XVWDLQDELOLW\�7UDQVIRUPDWLRQ��5HVHDUFK�SURSRVDO�
IXQGHG�WKURXJK�WKH�*HUPDQ�0LQLVWU\�RI�(GXFDWLRQ�DQG�5HVHDUFK� /HXSKDQD�8QLYHUVLW\�RI
/XHQHEXUJ��*HUPDQ\

%LJJV��-����������(QKDQFLQJ�WHDFKLQJ�WKURXJK�FRQVWUXFWLYH�DOLJQPHQW� +LJKHU�(GXFDWLRQ�����
�������� KWWSV���GRL�RUJ���������%)��������

%UXQGLHUV��.���%DUWK��0���&HEULiQ��*���&RKHQ��0���'LD]��/���'RXFHWWH�5HPLQJWRQ��6���'ULSSV��:��
+DEURQ��*���+DUUp��1���-DUFKRZ��0���/RVFK��.���0LFKHO��-���0RFKL]XNL��<���5LHFNPDQQ��0��
3DUQHOO��5���:DONHU��3���	�=LQW��0����������.H\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�LQ�KLJKHU
HGXFDWLRQ��7RZDUG�DQ�DJUHHG�XSRQ�UHIHUHQFH�IUDPHZRUN� 6XVWDLQDELOLW\�6FLHQFH�����
������ KWWSV���GRL�RUJ���������V�����������������

'H�+DDQ��*����������7KH�%/.�µ��¶�SURJUDPPH�LQ�*HUPDQ\��$�µ*HVWDOWXQJVNRPSHWHQ]¶�EDVHG
PRGHO�IRU�(GXFDWLRQ�IRU�6XVWDLQDEOH�'HYHORSPHQW� (QYLURQPHQWDO (GXFDWLRQ�5HVHDUFK�
������������� KWWSV���GRL�RUJ��������������������������

'H7RPEH��'�-����������&RPSUDP��D�PHWKRG�IRU�KDQGOLQJ�FRPSOH[�VRFLHWDO�SUREOHPV� (XURSHDQ
-RXUQDO�RI�2SHUDWLRQDO�5HVHDUFK������������������
KWWSV���GRL�RUJ���������6��������������������

(XURSHDQ�&RPPLVVLRQ��-RLQW�5HVHDUFK�&HQWUH�������� *UHHQ&RPS��WKH�(XURSHDQ�VXVWDLQDELOLW\
FRPSHWHQFH�IUDPHZRUN��3XEOLFDWLRQV�2IILFH�RI�WKH�(XURSHDQ 8QLRQ�
KWWSV���GDWD�HXURSD�HX�GRL��������������

/DQJ��'�-���	�:LHN��$����������6WUXFWXULQJ�DQG�DGYDQFLQJ�VROXWLRQ�RULHQWHG�UHVHDUFK�IRU
VXVWDLQDELOLW\� $PELR������������ KWWSV���GRL�RUJ���������V�����������������

/RRUEDFK��'����������7UDQVLWLRQ�PDQDJHPHQW�IRU�VXVWDLQDEOH�GHYHORSPHQW��$�SUHVFULSWLYH�
FRPSOH[LW\�EDVHG�JRYHUQDQFH�IUDPHZRUN� *RYHUQDQFH� ���������������
KWWSV���GRL�RUJ���������M����������������������[

0HDGRZV��'����������/HYHUDJH�SRLQWV��3ODFHV�WR�LQWHUYHQH�LQ�D�V\VWHP� 7KH�6XVWDLQDELOLW\
,QVWLWXWH�

1DWLRQDO�$FDGHPLHV�RI�6FLHQFHV��(QJLQHHULQJ��DQG�0HGLFLQH�������� 6WUHQJWKHQLQJ
VXVWDLQDELOLW\�SURJUDPV�DQG�FXUULFXOD�DW�WKH�XQGHUJUDGXDWH�DQG�JUDGXDWH�OHYHOV� 7KH
1DWLRQDO�$FDGHPLHV�3UHVV� KWWSV���GRL�RUJ���������������

2UU��'��������� (DUWK�LQ�PLQG��2Q�HGXFDWLRQ��HQYLURQPHQW� DQG�WKH�KXPDQ�SURVSHFW��,VODQG
3UHVV�

3KHODQ��/���0F%DLQ��%���)HUJXVRQ��$���%URZQ��3���%URZQ��9���+D\��,���+RUVILHOG��5���	�7DSOLQ��5�
������� /HDUQLQJ�DQG�WHDFKLQJ�DFDGHPLF�VWDQGDUGV�VWDWHPHQW IRU�HQYLURQPHQW�DQG
VXVWDLQDELOLW\� $XVWUDOLDQ�*RYHUQPHQW�2IILFH�IRU�/HDUQLQJ DQG�7HDFKLQJ�

5HGPDQ��$���	�:LHN��$����������&RPSHWHQFLHV�IRU�DGYDQFLQJ�WUDQVIRUPDWLRQV�WRZDUGV
VXVWDLQDELOLW\� )URQWLHUV�LQ�(GXFDWLRQ������������
KWWSV���GRL�RUJ���������IHGXF������������

��
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5HGPDQ��$���:LHN��$���	�%DUWK��0����������&XUUHQW�SUDFWLFHV�RI�DVVHVVLQJ�VWXGHQWV¶�VXVWDLQDELOLW\
FRPSHWHQFLHV��$�UHYLHZ�RI�WRROV� 6XVWDLQDELOLW\�6FLHQFH� ������������
KWWSV���GRL�RUJ���������V�����������������

5LHFNPDQQ��0����������/HDUQLQJ�WR�WUDQVIRUP�WKH�ZRUOG��.H\�FRPSHWHQFLHV�LQ�(6'��,Q�$��/HLFKW�
-��+HLVV��	�:�-��%\XQ��(GV��� ,VVXHV�DQG�WUHQGV�LQ (GXFDWLRQ�IRU�6XVWDLQDEOH
'HYHORSPHQW �SS����������8QLWHG�1DWLRQV�(GXFDWLRQDO� 6FLHQWLILF�DQG�&XOWXUDO
2UJDQL]DWLRQ�

5RELQVRQ��-����������)XWXUH�VXEMXQFWLYH��%DFNFDVWLQJ�DV�VRFLDO�OHDUQLQJ� )XWXUHV��������
�������� KWWSV���GRL�RUJ���������6��������������������

5RWPDQV��-���.HPS��5���	�YDQ�$VVHOW��0����������0RUH�HYROXWLRQ�WKDQ�UHYROXWLRQ��7UDQVLWLRQ
PDQDJHPHQW�LQ�SXEOLF�SROLF\� )RUHVLJKW��������������
KWWSV���GRL�RUJ��������������������������

6DQGUL��2����������:KDW�GR�ZH�PHDQ�E\�µSHGDJRJ\¶�LQ�VXVWDLQDELOLW\�HGXFDWLRQ" 7HDFKLQJ�LQ
+LJKHU�(GXFDWLRQ� KWWSV���GRL�RUJ������������������������������

6FKRO]��5�:���	�7LHWMH��2����������(PEHGGHG�FDVH�VWXG\�PHWKRGV��,QWHJUDWLQJ�TXDQWLWDWLYH�DQG
TXDOLWDWLYH�NQRZOHGJH��6DJH�

6FKZDUW]��6�+����������8QGHUVWDQGLQJ�YDOXHV��6FKZDUW]�WKHRU\�RI�EDVLF�YDOXHV��,QWHJUDWLRQ�DQG
,PSOHPHQWDWLRQ�,QVLJKWV��$�FRPPXQLW\�EORJ�DQG�UHSRVLWRU\�RI�UHVRXUFHV�IRU�LPSURYLQJ
UHVHDUFK�LPSDFW�RQ�FRPSOH[�UHDO�ZRUOG�SUREOHPV��DFFHVVHG�)HE���������
KWWSV���L�LQVLJKWV�RUJ������������VFKZDUW]�WKHRU\�RI�EDVLF�YDOXHV�

6LSRV��<���%DWWLVWL��%���	�*ULPP��.����������$FKLHYLQJ�WUDQVIRUPDWLYH�VXVWDLQDELOLW\�OHDUQLQJ�
(QJDJLQJ�KHDG��KDQGV�DQG�KHDUW� ,QWHUQDWLRQDO�-RXUQDO RI�6XVWDLQDELOLW\�LQ�+LJKHU
(GXFDWLRQ�������������� KWWSV���GRL�RUJ��������������������������

6WHUOLQJ��6��������� 6XVWDLQDEOH�HGXFDWLRQ��5H�YLVLRQLQJ OHDUQLQJ�DQG�FKDQJH��6FKXPDFKHU
6RFLHW\�*UHHQ�%RRNV�/WG�

6XVWDLQDEOH�'HYHORSPHQW�6ROXWLRQV�1HWZRUN�������� $FFHOHUDWLQJ�HGXFDWLRQ�IRU�WKH�6'*V�LQ
XQLYHUVLWLHV��$�JXLGH�IRU�XQLYHUVLWLHV��FROOHJHV��DQG�WHUWLDU\�DQG�KLJKHU�HGXFDWLRQ
LQVWLWXWLRQV� 6XVWDLQDEOH�'HYHORSPHQW�6ROXWLRQV�1HWZRUN�

:DOV��$�(�-��������� %H\RQG�XQUHDVRQDEOH�GRXEW��(GXFDWLRQ DQG�OHDUQLQJ�IRU�VRFLR�HFRORJLFDO
VXVWDLQDELOLW\�LQ�WKH�$QWKURSRFHQH��:DJHQLQJHQ�8QLYHUVLW\�

:LHN��$���	�/DQJ��'��-����������7UDQVIRUPDWLRQDO�VXVWDLQDELOLW\�UHVHDUFK�PHWKRGRORJ\��,Q�+�
+HLQULFKV��3��0DUWHQV��*��0LFKHOVHQ��	�$��:LHN��(GV��� 6XVWDLQDELOLW\�VFLHQFH��$Q
LQWURGXFWLRQ �SS����������6SULQJHU�

:LHN��$���5HGPDQ��$����������:KDW�GR�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�RIIHU�DQG�KRZ�WR�XVH
WKHP��,Q�9DUH��3���/DXVVHOHW��1���5LHFNPDQQ��0���(GV�� &RPSHWHQFHV�LQ�(GXFDWLRQ�IRU
6XVWDLQDEOH�'HYHORSPHQW��6SULQJHU� KWWSV���GRL�RUJ��������������������������B�

:LHN��$���%HUQVWHLQ��0�-���)ROH\��5�:���&RKHQ��0���)RUUHVW��1���.X]GDV��&���.D\��%���	
:LWK\FRPEH�.HHOHU��/����������2SHUDWLRQDOLVLQJ�FRPSHWHQFLHV�LQ�KLJKHU�HGXFDWLRQ�IRU
VXVWDLQDEOH�GHYHORSPHQW��,Q�0��%DUWK��*��0LFKHOVHQ��0��5LHFNPDQQ��	�,��7KRPDV��(GV���
5RXWOHGJH�KDQGERRN�RI�KLJKHU�HGXFDWLRQ�IRU�VXVWDLQDEOH�GHYHORSPHQW �SS�����������
5RXWOHGJH�

:LHN��$���:LWK\FRPEH��/���	�5HGPDQ��&�/����������.H\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\��$
UHIHUHQFH�IUDPHZRUN�IRU�DFDGHPLF�SURJUDP�GHYHORSPHQW� 6XVWDLQDELOLW\�6FLHQFH����
�������� KWWSV���GRL�RUJ���������V����������������

��
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$SSHQGL[
)RU�HDFK�NH\�FRPSHWHQF\�LQ�VXVWDLQDELOLW\��H[FHSW�IRU�LQWUDSHUVRQDO�DQG�LPSOHPHQWDWLRQ

DV�UHFHQWO\�SURSRVHG�FRPSHWHQFLHV�WKDW�KDYH�\HW�WR�EH�IXOO\�GHVFULEHG��ZH�SURYLGH�DQ�RYHUYLHZ�
7KH�RYHUYLHZ�HQWDLOV�WKH�IROORZLQJ�SDUWV�

Ɣ 'HILQLWLRQ��$Q�H[SODQDWLRQ�RI�ZKDW�WKH�NH\�FRPSHWHQF\ LV��ZKDW�LW�HQWDLOV��DQG�LWV�JHQHUDO
SXUSRVH��GHWDLOHG�LQ�3URSRVDO�6WDWHPHQW����

Ɣ )XQFWLRQDO�&RQWULEXWLRQ�WR�6XVWDLQDELOLW\�3UREOHP�6ROYLQJ� $Q�H[SODQDWLRQ�RI�KRZ
WKH�NH\�FRPSHWHQF\�LV�LQYROYHG�LQ�IDFLOLWDWLQJ�VWHSV�LQ�SUREOHP�VROYLQJ�SURFHVVHV
�GHWDLOHG�LQ�3URSRVDO�6WDWHPHQW����

Ɣ 8QGHUJUDGXDWH�3URJUDP�/HYHO�/HDUQLQJ�2EMHFWLYHV��$ OLVW�RI�EDVLF�OHDUQLQJ�REMHFWLYHV
WKDW�FDQ�EH�XVHG�LQ�SURJUDP�GHVLJQ�DQG�HYDOXDWLRQ��GHWDLOHG�LQ�3URSRVDO�6WDWHPHQW����
7KH�OHDUQLQJ�REMHFWLYHV�DUH�OLVWHG�LQ�D�SURJUHVVLYHU�RUGHU��VWDUWLQJ�ZLWK�REMHFWLYHV
IRVWHULQJ�EDVLF�FRPSUHKHQVLRQ�DQG�OLWHUDF\�DQG�HQGLQJ�ZLWK�PRUH�GHPDQGLQJ�REMHFWLYHV
WKDW�HQDEOH�DFWLRQ�DQG�FULWLFDO�UHIOHFWLRQ��,Q�JXLGLQJ�SURJUDP�GHVLJQ�DQG�HYDOXDWLRQ��WKHVH
OHDUQLQJ�REMHFWLYHV�FRXOG�SRWHQWLDOO\�EH�VHOHFWHG�RU�DGDSWHG�WR�ILW�FRQWH[WXDO�QHHGV�DQG
JRDOV�

Ɣ &RPSHWHQF\�0HQX��$�OLVW�RI�WKH�FRQFHSWV�DQG�PHWKRGV HQWDLOHG�LQ�WKH�FRPSHWHQF\�WKDW
FDQ�DOVR�VXSSRUW�SURJUDP�GHVLJQ�DQG�HYDOXDWLRQ��GHWDLOHG�LQ�3URSRVDO�6WDWHPHQW�����7KH
FRPSHWHQF\�PHQXV�RIIHU�RSWLRQV�WR�³SLFN�	�FKRRVH´�FRQFHSWV�DQG�PHWKRGV�LQ�UHODWLRQ�WR
WKH�OHDUQLQJ�REMHFWLYHV�IRU�VSHFLILF�SURJUDPV�DQG�WKHLU�FRQWH[WXDO�QHHGV�DQG�JRDOV�

)RU�LOOXVWUDWLYH�SXUSRVHV��FRQVLGHU�UHYLHZLQJ�WKH�81�6'*��/HDUQ�SODWIRUP��ZKLFK�RIIHUV�D
VHOI�SDFHG�PLQL�DVVHVVPHQW�IRU�HDFK�NH\�FRPSHWHQF\�LQ�VXVWDLQDELOLW\��

� 7KH�81�6'*��/HDUQ�SODWIRUP��DYDLODEOH�DW� KWWSV���ZZZ�XQVGJOHDUQ�RUJ�PLFUROHDUQLQJ�VGJ�ILWQHVV�WHVW��
XVHV�WKH�VDPH�NH\�FRPSHWHQFLHV�LQ�VXVWDLQDELOLW\�DV�SUHVHQWHG�LQ�WKLV�SURSRVDO�VWDWHPHQW��7KH\�FDOO
LQWUDSHUVRQDO�FRPSHWHQF\�³VHOI�DZDUHQHVV�FRPSHWHQF\´�DQG�WKH\�HOHYDWHG�³FULWLFDO�WKLQNLQJ�FRPSHWHQF\´
WR�D�NH\�FRPSHWHQF\�LQ�VXVWDLQDELOLW\��ZKHUHDV�WKH�SURSRVDO�VWDWHPHQW�SUHVHQWV�LW�DV�D�JHQHUDO�DFDGHPLF
FRPSHWHQF\�DV�FULWLFDO�WKLQNLQJ�LV�UHOHYDQW�WR�DQ\�GLVFLSOLQH�

��
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6\VWHPV�7KLQNLQJ�&RPSHWHQF\
'(),1,7,21
7KH�DELOLW\�WR�FROOHFWLYHO\�DQDO\]H�FRPSOH[�V\VWHPV�DFURVV�GLIIHUHQW�GRPDLQV��VRFLHW\�
HQYLURQPHQW��HFRQRP\��HWF���DQG�DFURVV�GLIIHUHQW�VSDWLDO�DQG�WHPSRUDO�VFDOHV��ORFDO�WR�JOREDO�
SDVW��SUHVHQW��IXWXUH���WKHUHE\�FRQVLGHULQJ�FKDQJH�DJHQWV��FDXVH�HIIHFW�VWUXFWXUHV��FDVFDGLQJ
HIIHFWV��LQHUWLD��IHHGEDFN�ORRSV�DQG�LQWHUGHSHQGHQFLHV�DV�ZHOO�DV�RWKHU�V\VWHPLF�IHDWXUHV�UHODWHG
WR�VXVWDLQDELOLW\�LVVXHV�

)81&7,21$/�&2175,%87,21�72�6867$,1$%,/,7<�352%/(0�62/9,1*
7KLV�NH\�FRPSHWHQF\�SURYLGHV�D�FULWLFDO�IRXQGDWLRQ�IRU�XQGHUVWDQGLQJ�WKH�LQFUHDVLQJ�FRPSOH[LW\
DQG�V\VWHP�G\QDPLFV�LQ�D�JOREDOL]HG�ZRUOG�WKURXJK�KROLVWLFDOO\�DQDO\]LQJ�DQG�GHVFULELQJ�WKH
KLVWRULF�GHYHORSPHQWV�DQG�FXUUHQW�VWDWH��:LWK�WKLV�IRXQGDWLRQ��V\VWHPV�WKLQNLQJ�FRPSHWHQF\
VXSSRUWV�DQWLFLSDWLQJ�IXWXUH�WUDMHFWRULHV�DV�ZHOO�DV�LGHQWLI\LQJ�LQWHUYHQWLRQ�RU�OHYHUDJH�SRLQWV�DQG
FUDIWLQJ�WUDQVLWLRQ�VWUDWHJLHV�

81'(5*5$'8$7(�352*5$0�/(9(/�/($51,1*�2%-(&7,9(6
Ɣ 'HILQH�NH\�FRQFHSWV�RI�V\VWHPV�WKLQNLQJ�WKDW�ZLOO�EH�XVHG�ZKHQ�DSSO\LQJ�V\VWHPV

WKLQNLQJ
Ɣ &UHDWH�EDVLF�V\VWHPV�GLDJUDPV�RI�VXVWDLQDELOLW\�SUREOHPV��XVLQJ�VRPH�HPSLULFDO�GDWD�WR

LOOXVWUDWH�HOHPHQWV�RI�WKH�SUREOHP��H�J��DGYHUVH�HIIHFWV��IHHGEDFN�ORRSV��VWRFNV�
SURFHVVHV��IOX[HV�

Ɣ ([SODLQ�KRZ�VXVWDLQDELOLW\�SUREOHPV�KDYH�HPHUJHG��KLVWRULFDO�DQG�VSDWLDO�SHUVSHFWLYH�
Ɣ 'HVFULEH�KRZ�PXOWLSOH��GLIIHUHQW�LQWHUYHQWLRQ�SRLQWV�DUH�UHOHYDQW�IRU�VXVWDLQDELOLW\

SUREOHP�VROYLQJ
Ɣ 'LVFXVV�KRZ�PRGLI\LQJ�D�GULYHU�FKDQJHV�WKH�SUREOHP�FRQVWHOODWLRQ��KRZ�LQWHUYHQWLRQV�LQ

GULYHUV�SOD\�RXW�LQ�V\VWHP�
Ɣ 'HVFULEH�VRPH�EHQHILWV�RI�V\VWHPV�WKLQNLQJ�LQ�VXVWDLQDELOLW\�SUREOHP�VROYLQJ
Ɣ 'HVFULEH�LQ�SULQFLSOH�KRZ�GLIIHUHQW�SHUVRQDO��DQG�SURIHVVLRQDO��DFWLYLWLHV�FRQWULEXWH�WR��RU

VROYH�PLWLJDWH�VXVWDLQDELOLW\�SUREOHPV

&203(7(1&<�0(18

&RQFHSWV 0HWKRGV

� 6\VWHPV�	�V\VWHP�G\QDPLFV��LQFO�
QRQ�OLQHDULW\��WLPH�ODJV��VXUSULVHV�
XQFHUWDLQW\��HWF��

� )HHGEDFN�ORRSV��FRPSOH[�FDXVH�HIIHFW
FKDLQV��H�J���VXUIDFH�YV��URRW�FDXVHV�
DWWUDFWRUV���FDVFDGLQJ�HIIHFWV��WKUHVKROGV�
WLSSLQJ�DQG�OHYHUDJH�SRLQWV��OHJDF\�
LQHUWLD��UHVLOLHQFH��DGDSWDWLRQ�
VWUXFWXUDWLRQ��HWF�

� 9DULDEOHV�LQGLFDWRUV��V\VWHPV�
VXE�V\VWHPV��VWUXFWXUHV���H�J��

� 'HVFULSWLYH�PHWKRGRORJLHV��³WKLFN´
GHVFULSWLRQ��QDUUDWLYH�UHVHDUFK�PHWKRGV�

� 0RGHOLQJ�PHWKRGV
� 4XDOLWDWLYH�PHWKRGV��H�J���FRQFHSW�PDSV�

QHWZRUN�DQDO\VLV��DQG
� 4XDQWLWDWLYH�PRGHOLQJ�DQG�VLPXODWLRQV�

H�J���67(//$��/LIH�&\FOH�$VVHVVPHQW
�LQYHQWRU\�FRPSRQHQW�RI�/&$�

� ,QVWLWXWLRQDO���GHFLVLRQ���JRYHUQDQFH���DQG
VRFLDO�V\VWHPV�DQDO\VLV��DFWRU�DQDO\VLV�
FRQVWHOODWLRQV�DQDO\VLV��V\QGURPH

��
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DUFKHW\SHV���IXQFWLRQV��HOHPHQWV�VWRFNV
DQG�SURFHVVHV�LQWHUFRQQHFWLRQV�IOX[HV

� 3HRSOH�DQG�VRFLDO�V\VWHPV��YDOXHV�DQG
DWWLWXGHV��LGHRORJLHV��:KLWH�VXSUHPDF\��
SUHIHUHQFHV��QHHGV��SHUFHSWLRQV
�FROOHFWLYH���PRWLYHV��DFWLRQV�DQG�KDELWV�
GHFLVLRQV��SRZHU��WDFWLFV��SROLWLFV��SROLFLHV�
ODZV��LQVWLWXWLRQV��FXOWXUH�HWF�

� $FURVV�PXOWLSOH�WHPSRUDO�DQG�VSDWLDO
VFDOHV��ORFDO�WR�JOREDO��VKRUW�WR�ORQJ�WHUP

� $FURVV�PXOWLSOH�FRXSOHG�GRPDLQV��VRFLHW\�
HQYLURQPHQW��HFRV\VWHPV���HFRQRP\�
WHFKQRORJ\��HWF�

DSSURDFK�DQG�PHWKRGV�RSHUDWLRQDOL]LQJ
&+$7��&XOWXUDO�+LVWRULFDO�$FWLYLW\�7KHRU\�

� 0HWKRGV�WR�LGHQWLI\�DUFKHW\SHV��OHYHUDJH
SRLQWV��LQWHUYHQWLRQ�SRLQWV�IRU�GLVUXSWLRQ

� 3DUWLFLSDWRU\�V\VWHPV�DSSURDFKHV�
LQFOXGLQJ�SDUWLFLSDWRU\�PRGHOLQJ�DQG
JDPHV

� *HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV

��
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)XWXUHV�7KLQNLQJ�&RPSHWHQF\
'(),1,7,21
7KH�DELOLW\�WR�FROOHFWLYHO\�H[SORUH�IXWXUH�GHYHORSPHQWV�DQG�VWDWHV��VSHFLILFDOO\�WR�DQWLFLSDWH�KRZ
VXVWDLQDELOLW\�SUREOHPV�PLJKW�HYROYH�RU�RFFXU�RYHU�WLPH��VFHQDULRV���FRQVLGHULQJ�FRQFHSWV�VXFK
DV�LQHUWLD��SDWK�GHSHQGHQFLHV��DQG�WULJJHULQJ�HYHQWV��,W�DOVR�LQFOXGHV�WKH�DELOLW\�WR�FROOHFWLYHO\
DQDO\]H��HYDOXDWH��DQG�FUDIW�ULFK��SLFWXUHV��RI�IXWXUH�YLVLRQV��ZKLFK�SURYLGH�D�IRXQGDWLRQ�IRU
UHVHDUFKLQJ�HYLGHQFH�VXSSRUWHG�DOWHUQDWLYH�GHYHORSPHQW�SDWKZD\V�

)81&7,21$/�&2175,%87,21�72�6867$,1$%,/,7<�352%/(0�62/9,1*
7KLV�NH\�FRPSHWHQF\�LV�FULWLFDO�IRU�RULHQWLQJ�SODQQLQJ�DFWLYLWLHV��ZKLFK�LQ�WXUQ�SURYLGHV
IRXQGDWLRQV�IRU�GHYHORSLQJ�DGDSWDWLRQ�DQG�PLWLJDWLRQ�UHVSRQVHV��H[HUFLVLQJ�SUHFDXWLRQ�LQ
GHFLVLRQ�PDNLQJ��DQG�PRWLYDWLQJ�FKDQJH��)XWXUHV�WKLQNLQJ�FRPSHWHQF\�LQWHUVHFWV�ZLWK
YDOXHV�WKLQNLQJ�FRPSHWHQF\�WR�DVVHVV�WKH�VXVWDLQDELOLW\�RI�IXWXUH�VWDWHV�VFHQDULRV�DQG�WR
GHYHORS�YLVLRQV��LQFOXGLQJ�VXVWDLQDELOLW\�YLVLRQ��9LVLRQV�UHSUHVHQW�ZKDW�LV�GHVLUHG�DQG�E\�ZKRP
DQG�WKXV�UHSUHVHQW�QRUPDWLYH�SLFWXUHV�RI�WKH�IXWXUH�

81'(5*5$'8$7(�352*5$0�/(9(/�/($51,1*�2%-(&7,9(6
Ɣ 'HILQH�GLIIHUHQW�FRQFHSWV�DERXW�WKH�IXWXUH��LQFOXGLQJ�ORQJ��VKRUW�WHUP�YLHZV��DQG�WKH

PHDQLQJ�RI�SRVVLEOH��SUREDEOH��SODXVLEOH�DQG�GHVLUDEOH�IXWXUH�VWDWHV
Ɣ 'HVFULEH�WKH�LPSRUWDQFH�RI�LQWHU�JHQHUDWLRQDO�FRQFHSWV�IRU�VXVWDLQDELOLW\��H�J��

LQWHUJHQHUDWLRQDO�HTXLW\�
Ɣ 'LVFXVV�KRZ�HPRWLRQV��LQFOXGLQJ�KRSH�DQG�IHDU��LQIOXHQFH�IXWXUHV�WKLQNLQJ
Ɣ 'LVFXVV�FXOWXUDO�GLIIHUHQFHV�LQ�FRQFHSWV�RI�WLPH�DQG�WKH�IXWXUH�DQG�WKHLU�LPSOLFDWLRQV
Ɣ 'HVFULEH�WKH�EDVLF�VWUXFWXUH�RI�IXWXUHV�WKLQNLQJ�PHWKRGV��LQFOXGLQJ�VFHQDULR�FRQVWUXFWLRQ�

IRUHFDVWLQJ��DQG�YLVLRQLQJ
Ɣ ([SODLQ�ZKDW�W\SHV�RI�NQRZOHGJH�WKHVH�PHWKRGV�JHQHUDWH�DQG�KRZ�WKH\�FDQ�EH�XVHG�LQ

VXVWDLQDELOLW\�SUREOHP�VROYLQJ�DFWLYLWLHV
Ɣ 2XWOLQH�EDVLF�VFHQDULRV�DQG�YLVLRQV�IRU�RQH¶V�RZQ�OLYHV�DQG�IDPLOLDU�V\VWHPV��OLNH�RQH¶V

VFKRRO��RQ�GLIIHUHQW�WLPHVFDOHV��H[SDQG�WR�PRUH�JOREDO�SHUVSHFWLYH
Ɣ 'HVFULEH�VRPH�EHQHILWV�RI�IXWXUHV�WKLQNLQJ�LQ�VXVWDLQDELOLW\�SUREOHP�VROYLQJ
Ɣ $QWLFLSDWH�LQ�SULQFLSOH�KRZ�RQH¶V�SHUVRQDO�OLIH��DV�ZHOO�DV�SHUVRQDO�DQG�SURIHVVLRQDO

DFWLYLWLHV�PLJKW�HYROYH�RYHU�WLPH��VNHWFK�WUDMHFWRULHV��DQG�KRZ�RQH¶V�SHUVRQDO�DQG
SURIHVVLRQDO�DFWLYLWLHV�PLJKW�FRQWULEXWH�WR��RU�VROYH�PLWLJDWH�IXWXUH�VXVWDLQDELOLW\�SUREOHPV

&203(7(1&<�0(18

&RQFHSWV 0HWKRGV

� &RQFHSWV�RI�WLPH�LQFOXGLQJ�WHPSRUDO�SKDVHV��SDVW�
SUHVHQW��IXWXUH���WHPSRUDO�VFDOHV��VKRUW��ORQJ��
VWDWHV��FRQWLQXLW\��G\QDPLFV��SDWKV���QRQ�OLQHDULW\

� &RQFHSWV�RI�IXWXUH�GHYHORSPHQWV��SUHGLFWLRQV�
VFHQDULRV��YLVLRQV��DQG�UHODWHG�HSLVWHPLF�VWDWXV
�SUREDELOLW\��SRVVLELOLW\��GHVLUDELOLW\��DQG�XQFHUWDLQW\

� &RQFHSWV�RI�LQHUWLD��SDWK�GHSHQGHQF\�

� %DFNFDVWLQJ�DQG�HQYLVLRQLQJ
PHWKRGV��H�J���VWRU\�WHOOLQJ�DQG
QDUUDWLYH�UHVHDUFK�PHWKRGV

� 6FHQDULR�PHWKRGRORJ\�LQFOXGLQJ
PRGHOLQJ

� )RUHFDVWLQJ�IURP�VWDWLVWLFDO�DQG
VLPXODWLRQ�PRGHOV

��



'UDIW�9HUVLRQ�����)HEUXDU\�����

QRQ�LQWHUYHQWLRQV�YV��FRQFHSWV�RI�GLVUXSWLYH
LQWHUYHQWLRQV�DQG�SDWKZD\V

� &RQFHSWV�RI�FRQVLVWHQF\�DQG�SODXVLELOLW\�RI�IXWXUH
GHYHORSPHQWV��XQLQWHQGHG�FRQVHTXHQFHV

� &RQFHSWV�RI�ULVN��LQWHUJHQHUDWLRQDO�HTXLW\�
FURVV�FXOWXUDO�SHUVSHFWLYHV�SUHFDXWLRQ�
DQWLFLSDWRU\�JRYHUQDQFH��ELRSK\VLFDO�OLPLWV

� &RQFHSWV�RI�FUHDWLYLW\��LPDJLQDWLRQ��³UHDO�XWRSLDV´
� &RQFHSWV�RI�HPRWLRQV��H�J���IHDU�DQG�KRSH

� $QWLFLSDWRU\�PXOWL�PHWKRGRORJLHV
� 3DUWLFLSDWRU\��DFWLRQ�UHVHDUFK�

DQWLFLSDWRU\�DSSURDFKHV
�LQFOXGLQJ�'HOSKL�DQG�IXWXUH
ZRUNVKRS�

� ,WHUDWLYH�DSSURDFK�WR�GHDOLQJ�ZLWK
WKH�IXWXUH��WKDW�LV��DV�WLPH�SDVVHV
RQH�DSSURDFKHV�WKH�³IXWXUH´�DQG
FRQWLQXDOO\�UHILQHV�RQH¶V�FRQFHSW
RI�WKH�IXWXUH

��



'UDIW�9HUVLRQ�����)HEUXDU\�����

9DOXHV�7KLQNLQJ�&RPSHWHQF\
'(),1,7,21
7KH�DELOLW\�WR�FROOHFWLYHO\�LGHQWLI\�YDOXHV��DQG�WR�PDS��DQDO\]H�DQG�VSHFLI\�YDOXHV�DV�ZHOO�DV�WKH
DELOLW\�WR�DSSO\��UHFRQFLOH��DQG�QHJRWLDWH�VXVWDLQDELOLW\�YDOXHV��SULQFLSOHV��JRDOV��DQG�WDUJHWV�DV
ZHOO�DV�WUDGH�RIIV��$V�VXVWDLQDELOLW\�LV�DQ�LQKHUHQWO\�QRUPDWLYH�FRQFHSW��FHQWHUHG�RQ�LQWUD��DQG
LQWHUJHQHUDWLRQDO�MXVWLFH�DQG�HTXLW\�DPRQJ�SHRSOH�DQG�EHWZHHQ�SHRSOH�DQG�WKH�HQYLURQPHQW�
YDOXHV�WKLQNLQJ�FRPSHWHQF\�LQFOXGHV�WKH�DELOLW\�WR�HQJDJH�SULQFLSOHV�DQG�SUDFWLFHV�HPSKDVL]LQJ
FRQFHSWV�RI�MXVWLFH��HTXLW\��GLYHUVLW\��DQG�LQFOXVLRQ�

)81&7,21$/�&2175,%87,21�72�6867$,1$%,/,7<�352%/(0�62/9,1*
7KLV�NH\�FRPSHWHQF\�LV�FULWLFDO�IRU�HDFK�PDMRU�VWHS�LQ�WKH�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVV
DV�LW�KHOSV�LQ�LGHQWLI\LQJ�DQG�XQGHUVWDQGLQJ�WKH�GLYHUVLW\�RI�YDOXHV�LQYROYHG�LQ�D�VXVWDLQDELOLW\
SUREOHP�VROYLQJ�SURFHVV��7KLV�FRPSHWHQF\�UHTXLUHV�WKH�DELOLW\�WR�V\VWHPDWLFDOO\�LGHQWLI\�DQG
XQGHUVWDQG�RQH¶V�RZQ�YDOXHV�DQG�VRFLDO�SRVLWLRQ�DV�ZHOO�DV�RWKHUV¶�YDOXHV�DQG�WR�FRQVLGHU
DOWHUQDWLYH�YDOXHV�EDVHG�RQ�YDOXHV�FODULILFDWLRQ��$GGLWLRQDOO\��YDOXHV�WKLQNLQJ�FRPSHWHQFH�KHOSV
UHIOHFW�RQ�RQH¶V�SURIHVVLRQDO�SUDFWLFH�H[DPLQLQJ�WR�ZKDW�H[WHQW�WKH�YDOXHV�DQG�EHOLHIV�FODLPHG�WR
JXLGH�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVVHV�DUH�SXW�LQWR�DFWLRQ�E\�WKRVH�FODLPLQJ�WKHP�
9DOXHV�WKLQNLQJ�FRPSHWHQF\�GHPRQVWUDWHV�LQGLYLGXDO�DQG�FROOHFWLYH�DELOLW\�WR�DGGUHVV�DQG�ZRUN
ZLWK�WKH�YDOXHV�WKDW�DUH�LQ�IURQW�RI�XV�

81'(5*5$'8$7(�352*5$0�/(9(/�/($51,1*�2%-(&7,9(6
Ɣ ([SODLQ�LQWUD��DQG�LQWHU�JHQHUDWLRQDO�HTXLW\�DQG�WKHLU�LPSRUWDQFH�IRU�VXVWDLQDELOLW\
Ɣ 'LIIHUHQWLDWH�LQWULQVLF�DQG�H[WULQVLF�YDOXHV
Ɣ ,GHQWLI\�RQH¶V�RZQ�YDOXHV��SUHIHUHQFHV�DQG�QRUPV��VHOI��GLVFRYHU\�
Ɣ /HDUQ�WR�HPSDWKL]H�ZLWK�RWKHUV�KROGLQJ�GLIIHUHQW�YDOXHV
Ɣ ([SODLQ�WKH�LQIOXHQFH�RI�YDOXHV�RQ�VWDNHKROGHU�DFWLRQV�DQG�DFWLYLWLHV
Ɣ ,GHQWLI\�YDOXH�GLIIHUHQFHV�DQG�WUDGH�RIIV��H�J��DPRQJ�GLIIHUHQW�FRXUVHV�RI�DFWLRQV
Ɣ ([SODLQ�NH\�VXVWDLQDELOLW\�SULQFLSOHV��ZK\�WKH\�DUH�SDUW�RI�WKH�RYHUDUFKLQJ�FRQFHSW�RI

VXVWDLQDELOLW\��DQG�KRZ�WKH\�ZLOO�EH�XVHG�LQ�YDOXHV�WKLQNLQJ��H�J���MXVWLFH��HTXLW\��KXPDQ
GLJQLW\��IDLUQHVV��VRFLDO�HFRORJLFDO�V\VWHPV�LQWHJULW\��UHVSRQVLELOLW\�

Ɣ 'HVFULEH�WKH�EDVLF�VWUXFWXUH�RI�YDOXHV�EDVHG�PHWKRGV��,QFO��VXVWDLQDELOLW\�DVVHVVPHQWV
DQG�YLVLRQLQJ��OLQN�WKHVH�PHWKRGV�ZLWK�WKH�W\SHV�RI�NQRZOHGJH�WKH\�JHQHUDWH�DQG�WKHLU
XVH�LQ�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�DFWLYLWLHV

Ɣ 'HVFULEH�VRPH�EHQHILWV�RI�YDOXHV�WKLQNLQJ�LQ�VXVWDLQDELOLW\�SUREOHP�VROYLQJ
Ɣ 6HOHFW�LQGLFDWRUV�DQG�WDUJHWV�WR�DVVHVV�WKH�VXVWDLQDELOLW\�HIIHFWV���LPSDFWV�RI�RQH¶V

SHUVRQDO�DFWLYLWLHV��OLIH��DV�ZHOO�DV�MRE�DFWLYLWLHV�DQG�HQYLVLRQ�D�VXVWDLQDEOH�IXWXUH�IRU
RQH¶V�SHUVRQDO�DFWLYLWLHV��OLIH��DQG�SURIHVVLRQ��SUHOLPLQDU\�DVVHVVPHQW�

&203(7(1&<�0(18

&RQFHSWV 0HWKRGV

� 9DOXH�VHOI�DZDUHQHVV��ZKDW�GR�,�YDOXH"�
� 3RVLWLRQDOLW\��UHODWHG�SULYLOHJHV�

� (QYLVLRQLQJ�PHWKRGV��H�J���EDFNFDVWLQJ��
QRWH��VHOHFW�YLVLRQLQJ�HOHPHQWV�UHSUHVHQW

��



'UDIW�9HUVLRQ�����)HEUXDU\�����

QRUPDOL]HG�RSSUHVVLRQ��DQG�ELDVHV
� ,QWULQVLF�YV��H[WULQVLF�YDOXHV��ZRUOGYLHZV�

HWKLFV��PRUDOV�DQG�PRUDO�REOLJDWLRQV�
GXWLHV��UHOLJLRXV�YDOXHV��OHJDO�SOXUDOLVP�
KXPDQ�DQG�QRQ�KXPDQ�ULJKWV�HWF�

� 6XVWDLQDELOLW\�SULQFLSOHV��JRDOV��WDUJHWV�
WKUHVKROGV��WLSSLQJ�SRLQWV�

� &RQFHSWV�RI�MXVWLFH��UDFLDO�MXVWLFH��:KLWH
VXSUHPDF\���IDLUQHVV��HTXDOLW\��HTXLW\�
UHVSRQVLELOLW\��VDIHW\��KDSSLQHVV�
ZHOOEHLQJ��VRFLDO�HFRORJLFDO�LQWHJULW\�
UHVLOLHQFH��SUHFDXWLRQDU\�SULQFLSOH

� �8Q��VXVWDLQDELOLW\�RI�SDVW��FXUUHQW�RU
IXWXUH�VWDWHV���XQ��VXVWDLQDELOLW\�RI�FXUUHQW
SUDFWLFHV�IRU�HFRV\VWHP�GLYHUVLW\�DQG
KHDOWK��SODQHWDU\�ERXQGDULHV

� &RQFHSWV�RI�ULVN��KDUP��GDPDJH��GLVVHQW�
SRZHU�UHODWLRQV��LPEDODQFHV��KHJHPRQLHV

� &RQFHSW�RI�UHLQIRUFLQJ�JDLQV��³ZLQ�ZLQ´�
DQG�WUDGHRIIV

XQGHUO\LQJ�YDOXHV�
� ,QGLYLGXDO�YDOXHV�FODULILFDWLRQ�PHWKRGV

�H�J���DXGLW�RI�LQGLYLGXDO�RU�KRXVHKROG
HQHUJ\�FRQVXPSWLRQ��PRUDO�GLOHPPD
GLVFXVVLRQV��UROH�PRGHOLQJ�

� 6RFLDO�YDOXHV�LGHQWLILFDWLRQ�PHWKRGV��H�J��
VXUYH\V��LQWHUYLHZV��IRFXV�JURXSV�
JLYLQJ�YRLFH�WR�YDOXHV��QDUUDWLYH�UHVHDUFK
PHWKRGV��SKLORVRSKLFDO�GHEDWH��GLVFRXUVH
DQDO\VLV�

� 0XOWL�FULWHULD�DVVHVVPHQW�PHWKRGV
�QRUPDWLYH�FRPSRQHQW�RI�DVVHVVPHQW
PHWKRGV�VXFK�DV�/LIH�&\FOH�$VVHVVPHQW�
0XOWL�$WWULEXWH�8WLOLW\�7KHRU\��VXVWDLQDELOLW\
LQGLFDWRUV��FRVW�EHQHILW�DQDO\VLV��HWF���
QRWH��VHOHFW�DVVHVVPHQW�FULWHULD�UHSUHVHQW
XQGHUO\LQJ�YDOXHV

� 0HWKRGV�IRU�SRZHU���HTXLW\�DQDO\VLV
� 5LVN�DQDO\VLV
� 6XVWDLQDELOLW\�HIILFLHQF\�DQDO\VLV
� 3DUWLFLSDWRU\�PHWKRGV��H�J��QHJRWLDWLRQ

PHWKRGV��UHFRQFLOLDWLRQ��FRQVHQVXV
FRQIHUHQFH��FROOHFWLYH�PHPRU\�ZRUN�
DFWLRQ�UHVHDUFK�FRQYHUVDWLRQV�

��



'UDIW�9HUVLRQ�����)HEUXDU\�����

6WUDWHJLF�7KLQNLQJ�&RPSHWHQF\
'(),1,7,21
7KH�DELOLW\�WR�FROOHFWLYHO\�GHVLJQ�DQG�SODQ�WR�LPSOHPHQW�WUDQVIRUPDWLRQDO��V\VWHPLF�
LQWHUYHQWLRQV��WUDQVLWLRQV��DQG�WUDQVIRUPDWLYH�JRYHUQDQFH�VWUDWHJLHV�WRZDUG�VXVWDLQDELOLW\�ZKLOH
DFFRXQWLQJ�IRU�VWUDWHJLF�OHYHUDJH�SRLQWV��SRZHU�G\QDPLFV��XQFHUWDLQW\�DQG�VXUSULVHV�DV�ZHOO�DV
VRFLDO�DQG�RUJDQL]DWLRQDO�OHDUQLQJ�LQ�QDYLJDWLQJ�WKHVH�VWUDWHJLHV�

)81&7,21$/�&2175,%87,21�72�6867$,1$%,/,7<�352%/(0�62/9,1*
7KLV�NH\�FRPSHWHQF\�LV�FULWLFDO�IRU�GHVLJQLQJ�DQG�SODQQLQJ�WR�FDUU\�RXW�VROXWLRQ�SURSRVDOV�WKDW
FDQ�FUHDWH�WUDQVIRUPDWLRQDO�FKDQJH��,W�LQWHUVHFWV�ZLWK�YDOXHV�WKLQNLQJ�FRPSHWHQF\�WR�GHVLJQ
VWUDWHJLHV�WKDW�KDYH�WUDQVIRUPDWLRQDO��V\VWHPLF��LPSDFW�WRZDUG�VXVWDLQDELOLW\�DV�ZHOO�DV
LQWHUSHUVRQDO�FRPSHWHQF\�WR�FR�FUHDWH�WKHVH�VXVWDLQDELOLW\�VWUDWHJLHV�LQ�LQFOXVLYH�DQG�HTXLWDEOH
ZD\V�

81'(5*5$'8$7(�352*5$0�/(9(/�/($51,1*�2%-(&7,9(6
Ɣ ([SODLQ�EDVLF�FRQFHSWV�RI�LQWHQWLRQDOLW\�DQG�GHFLVLRQ��PDNLQJ
Ɣ ([SODLQ�WKH�EDVLFV�RI�WKHRULHV�RI�FKDQJH
Ɣ ([SODLQ�WKH�EDVLFV�RI�FRQFHSWV�VXFK�DV��EDUULHUV��SRZHU�G\QDPLFV��DVVHWV��UROHV�

HIIHFWLYHQHVV��HWF��DV�SDUW�RI�WKH�RYHUDUFKLQJ�FRQFHSWV�RI�VXVWDLQDELOLW\�WUDQVLWLRQV��VRFLDO
OHDUQLQJ�DQG�RUJDQL]DWLRQDO�FKDQJH

Ɣ 'HVFULEH�WKH�EDVLF�VWUXFWXUH�RI�EXLOGLQJ�VWUDWHJLHV�IRU�FKDQJH��VWUDWHJLHV�VXFK�DV
WUDQVLWLRQV��LQWHUYHQWLRQV��UHVLOLHQFH�DQG�DGDSWDWLRQ��WRZDUGV�VXVWDLQDELOLW\

Ɣ ,GHQWLI\�IDFWRUV�WKDW�DIIHFW�WKH�VXFFHVV�RU�IDLOXUH�RI�WUDQVLWLRQV�DQG�LQWHUYHQWLRQV
Ɣ &UHDWH�EDVLF�WUDQVLWLRQ�VWUDWHJLHV�WKDW�LQWHUYHQH�LQ�D�GHILQHG�V\VWHP�RU�SUREOHP

FRQVWHOODWLRQ
Ɣ 'HVFULEH�VRPH�EHQHILWV�RI�VWUDWHJLF�WKLQNLQJ�LQ�VXVWDLQDELOLW\�SUREOHP�VROYLQJ
Ɣ ([SORUH�VWUDWHJLHV�WKDW�FRXOG�PDNH�VXUH�WKDW�RQH¶V�SHUVRQDO�DQG�MRE�DFWLYLWLHV�SRVLWLYHO\

FRQWULEXWH�WR�VXVWDLQDELOLW\�WUDQVLWLRQV

&203(7(1&<�0(18

&RQFHSWV 0HWKRGV

� ,QWHQWLRQDOLW\��JRDOV��REMHFWLYHV
� 0LWLJDWLRQ�DQG�DGDSWDWLRQ
� /HYHUDJH�SRLQWV��OHJDO�UHJXODWRU\�

HFRQRPLF��VRFLDO�HGXFDWLRQDO�
� 'LVUXSWLRQ��WUDQVJUHVVLRQ��DQG�FUHDWLYH

GHVWUXFWLRQ
� 0HDVXUHV�RI�VXFFHVV��YLDELOLW\��IHDVLELOLW\�

HIIHFWLYHQHVV
� 2EVWDFOHV�DQG�EDUULHUV��UHVLVWDQFH�

UHOXFWDQFH��SDWK�GHSHQGHQF\��KDELWV�
XQLQWHQGHG�FRQVHTXHQFHV��LQHUWLD�

� 6\QHUJLHV

� 0HWKRGV�WR�GHVLJQ�JRYHUQDQFH
DUUDQJHPHQWV��SROLFLHV��LQVWLWXWLRQV�
LQFHQWLYHV�DQG�LQFHQWLYHV�VWUXFWXUHV

� 0HWKRGV�WR�DVVHVV�WKHLU�HIIHFWLYHQHVV
� 'HFLVLRQ�VXSSRUW�PHWKRGRORJLHV
� 7UDQVLWLRQ�PDQDJHPHQW�PHWKRGRORJ\
� 2UJDQL]DWLRQDO��FKDQJH��PDQDJHPHQW�

LQFOXGLQJ�PHWKRGV�WR�VXSSRUW�VRFLDO
OHDUQLQJ�DQG�UHIOH[LYLW\

� 3DUWLFLSDWRU\�$FWLRQ�5HVHDUFK�
� 0HWKRGV�WR�VXSSRUW�FKDQJHV�LQ�KDELWV�

EHKDYLRUV�DQG�SUDFWLFHV��LQFOXGLQJ

��



'UDIW�9HUVLRQ�����)HEUXDU\�����

� ,QVWUXPHQWDOL]DWLRQ�DQG�DOOLDQFHV��FULWLFDO
IULHQGV��VWDNHKROGHU�QHWZRUNV��SRZHU
G\QDPLFV�

� 6RFLDO�OHDUQLQJ��UHDO�ZRUOG�LPSOLFDWLRQV�
SROLWLFDO�XQGHUVWDQGLQJ��LQWHUYHQWLRQ
WLPLQJ��WXQLQJ�IRU�DXGLHQFH�

� 6RFLDO�PRYHPHQWV��UHVRXUFH�DFTXLVLWLRQ
DQG�PRELOL]DWLRQ

VRFLDO�HPRWLRQDO�OHDUQLQJ�WR�GHYHORS
HPRWLRQDO�LQYHVWPHQW�WKDW�JHQHUDWHV
PRWLYDWLRQ�WR�DFW��DQG�GLVUXSWLYH
WHFKQLTXHV

� 0HWKRGV�WR�EXLOG�QHWZRUNV��IRUP
FRQQHFWLRQV��LGHQWLI\�DOOLHV

��



'UDIW�9HUVLRQ�����)HEUXDU\�����

,QWHUSHUVRQDO�&RPSHWHQF\
'(),1,7,21
7KH�DELOLW\�WR�PRWLYDWH��HQDEOH��DQG�IDFLOLWDWH�FROODERUDWLYH�DQG�SDUWLFLSDWRU\�VXVWDLQDELOLW\
UHVHDUFK�DQG�FROOHFWLYH�SUREOHP�VROYLQJ�SURFHVVHV��$GGLWLRQDOO\��LQWHUSHUVRQDO�FRPSHWHQF\�LV
WKH�DELOLW\�WR�IDFLOLWDWH�FROOHFWLYH�DQG�LQFOXVLYH�FR�SURGXFWLRQ�RI�NQRZOHGJH�DQG�FROODERUDWLRQ
DFURVV�DFDGHPLF�GLVFLSOLQHV��LQWHUGLVFLSOLQDU\�FROODERUDWLRQ���EHWZHHQ�DFDGHPLF�DQG�VRFLHWDO
FRPPXQLWLHV��WUDQVGLVFLSOLQDU\�FROODERUDWLRQ���DQG�DFURVV�GLYHUVH�ZD\V�RI�NQRZLQJ
�HSLVWHPRORJLHV��DQG�EHLQJ��RQWRORJLHV��

)81&7,21$/�&2175,%87,21�72�6867$,1$%,/,7<�352%/(0�62/9,1*
7KLV�NH\�FRPSHWHQF\�LV�D�FULWLFDO�IRXQGDWLRQDO�DELOLW\�IRU�DOO�RWKHU�NH\�FRPSHWHQFLHV�LQ
VXVWDLQDELOLW\��&RQVLGHULQJ�WKH�FRPSOH[LW\�RI�VXVWDLQDELOLW\�FKDOOHQJHV�DQG�WKH�QHHG�IRU�KROLVWLF
VROXWLRQ�DSSURDFKHV��HDFK�NH\�FRPSHWHQF\�LV�GHVFULEHG�DV�WKH�DELOLW\�WR�IDFLOLWDWH�FROOHFWLYH
DFWLRQ�DURXQG�DQDO\]LQJ�FXUUHQW�DQG�IXWXUH�VWDWHV�DQG�FR�FUHDWLQJ�VROXWLRQ�SURSRVDOV��7KXV�
HDFK�PDMRU�VWHS�DORQJ�WKH�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVV�LQYROYHV�D�SDUWLFLSDWRU\
DSSURDFK��ZKLFK�UHTXLUHV�VXFFHVVIXOO\�IDFLOLWDWHG�FROODERUDWLRQ��&ROODERUDWLYH�VNLOOV�DUH�HVVHQWLDO
WR�FR�FUHDWH�WUDQVIRUPDWLRQDO�FKDQJH��EHFDXVH�FROODERUDWLRQ�FR�FUHDWHV�NQRZOHGJH��EXLOGV
FDSDFLW\��DQG�GHYHORSV�VKDUHG�RZQHUVKLS�IRU�WKH�LQWHUYHQWLRQ�VWUDWHJLHV�

81'(5*5$'8$7(�352*5$0�/(9(/�/($51,1*�2%-(&7,9(6
Ɣ ([SODLQ�JHQHUDO�FRQFHSWV�FULWLFDO�WR�LQWHUSHUVRQDO�LQWHUDFWLRQV��LQFOXGLQJ�OLVWHQLQJ�

RUDO�ZULWWHQ�FRPPXQLFDWLRQ��QHJRWLDWLRQ��FRQIOLFW�PDQDJHPHQW�DQG�UHVROXWLRQ��WHDPZRUN�
VWDNH�KROGHU�HQJDJHPHQW��HPSDWK\�HWF�

Ɣ 'HVFULEH�WKH�EDVLF�W\SHV��SKDVHV�DQG�WHFKQLTXHV�RI�WHDPZRUN�DQG�VWDNHKROGHU
HQJDJHPHQW�LQ�VXVWDLQDELOLW\�SURMHFWV

Ɣ ([SODLQ�WKH�ZKDW�LQWHUGLVFLSOLQDU\�DQG�WUDQVGLVFLSOLQDU\�FROODERUDWLRQ�PHDQ
Ɣ :RUN�HIIHFWLYHO\�DQG�UHVSHFWIXOO\�LQ�WHDPV�RQ�VLPSOH�SURMHFWV��HPSOR\�WHDPZRUN�DQG

SURMHFW�PDQDJHPHQW�FRQFHSWV�DQG�WRROV
Ɣ ,GHQWLI\�GLIIHUHQW�JURXSV�RI�VWDNHKROGHUV�UHOHYDQW�WR�D�SDUWLFXODU�SURMHFW
Ɣ &RQGXFW�VWDNHKROGHU�LQWHUYLHZV�LQ�ORZHU�ULVN�VHWWLQJV�DQG�LGHQWLI\�DQG�HPSDWKL]H�ZLWK

GLIIHUHQW�SHUVSHFWLYHV�DQG�YDOXHV
Ɣ 3DUWLFLSDWH�LQ�VWDNHKROGHU�HQJDJHPHQWV�LQ�VXSSRUWLYH�UROHV�WR�DOORZ�IRU�SDUWLFLSDWRU\

REVHUYDWLRQ�OHDUQLQJ�DQG�SUDFWLFLQJ
Ɣ ,GHQWLI\�IRU�HDFK�RI�WKH�GLIIHUHQW�JURXSV�RI�VWDNHKROGHUV�UHOHYDQW�WR�D�SDUWLFXODU�SURMHFW�WKH

DSSURSULDWH�FRPPXQLFDWLRQ�DSSURDFK��PHGLXP��ODQJXDJH��PHVVDJH��WR�HQJDJH�WKHP
Ɣ 'HVFULEH�VRPH�EHQHILWV�RI�LQWHUSHUVRQDO�FRPSHWHQF\�LQ�VXVWDLQDELOLW\�SUREOHP�VROYLQJ
Ɣ ([SODLQ�WKH�EDVLF�EHQHILWV�RI�OLVWHQLQJ��FRPPXQLFDWLRQ��WHDPZRUN��VWDNHKROGHU

HQJDJHPHQW��DQG�RWKHU�LQWHUSHUVRQDO�VNLOOV�IRU�RQH¶V�SHUVRQDO��VRFLDO��DFWLYLWLHV��FLYLF
HQJDJHPHQWV�DQG�SURIHVVLRQDO�MRE
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&RQFHSWV 0HWKRGV

� )XQFWLRQV��W\SHV��DQG�G\QDPLFV�RI
FROODERUDWLRQ�DQG�VWDNHKROGHU
HQJDJHPHQW��ZLWKLQ�DQG�EH\RQG
DFDGHPLD��LQWHUGLVFLSOLQDULW\�
WUDQVGLVFLSOLQDULW\�

� 6WUHQJWKV��ZHDNQHVVHV��VXFFHVV��DQG
IDLOXUH�LQ�WHDPV��GLIIHUHQW�OHYHOV�RI
WHDPZRUN��UDQJLQJ�IURP�LQIRUPDWLRQ
H[FKDQJH�WR�FR�FUHDWLRQ�

� &RQFHSWV�RI�OHDGHUVKLS��LQFO��SHUVRQDO�DQG
LQWHUSHUVRQDO�OHDGHUVKLS��H�J���GLVWULEXWHG�
WUDQVIRUPDWLYH��SHGDJRJLF�OHDGHUVKLS�

� &RQFHSWV�RI�WUDQV�FXOWXUDO�WKLQNLQJ�
SOXUDOLVP��GLYHUVLW\

� /LPLWV�DQG�RSSRUWXQLWLHV�RI�FRRSHUDWLRQ�
FRPSHWLWLRQ�DQG�HPSDWK\��RQ�LQGLYLGXDO
DQG�JURXS�OHYHO���FRPSDVVLRQ

� &RQFHSWV�RI�VROLGDULW\��HWKQRFHQWULVP�
GHFHQWUDWLRQ��DGGUHVV�DOO�NLQGV�RI�ELDV
WRZDUGV�WKH�LQJURXSV

� &RQFHSWV�RI�FRQIOLFW�PDQDJHPHQW
� &RQFHSWV�RI�HPRWLRQDO�LQWHOOLJHQFH�DQG

PXOWLSOH�LQWHOOLJHQFHV�IUDPHZRUN

� 6WDNHKROGHU�DQDO\VLV��H�J���LQWHUHVW�YV�
SRZHU�PDWUL[��ZKR�WR�LQFOXGH��ZK\�ZK\
QRW"�

� 3DUWLFLSDWRU\�PHWKRGV��LQYROYLQJ
VWDNHKROGHUV��LQFOXGLQJ�QHJRWLDWLRQ�
PHGLDWLRQ��GHOLEHUDWLRQ��FRQVWUXFWLYH
FRQIOLFW�PDQDJHPHQW�PHWKRGRORJ\�
FRQVHQVXV�VWUDWHJLHV��FRRSHUDWLYH�LQTXLU\�
LQWHJUDWLYH�GHVLJQ��UHTXLUH�PHWKRGV�IRU
JURXS�IDFLOLWDWLRQ

� 3DUWLFLSDWRU\�PHWKRGV�IRU�WKH�UHIOHFWLRQ�RQ
JURXS�SURFHVVHV�DQG�VWUXFWXUHV

� 7HDPZRUN�PHWKRGV��LQFOXGLQJ
FRPPXQLFDWLRQ��ZULWWHQ��YHUEDO�
QRQ�YLROHQW�FRPPXQLFDWLRQ���DQG�PHWKRGV
WR�UHVROYH�FRQIOLFWV�LQ�WHDPV

� 0HWKRGV�IRU�PLQGIXOQHVV��FRPSDVVLRQ
DQG�HPSDWK\�EXLOGLQJ�WR�PLQLPL]H�WKH
LQIOXHQFH�RI�HPRWLRQV�LQ�UHVSRQVLEOH
GHFLVLRQ�PDNLQJ�RU�HQKDQFLQJ�FDSDFLWLHV
WR�HQJDJH�LQ�GLVFXVVLRQ�ZLWK
RSHQ�PLQGHGQHVV�DQG�LQ�D
QRQ�MXGJPHQWDO�PDQQHU

� ,QWHUGLVFLSOLQDU\�DQG�WUDQVGLVFLSOLQDU\
UHVHDUFK�DSSURDFKHV��SDUWLFLSDWRU\�DFWLRQ
UHVHDUFK

��
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,QWHJUDWHG�3UREOHP�6ROYLQJ�&RPSHWHQF\
'(),1,7,21
7KH�DELOLW\�WR�VHOHFW�DQ�DSSURSULDWH�SUREOHP�VROYLQJ�IUDPHZRUN�GHYHORSHG�IRU�FRPSOH[
VXVWDLQDELOLW\�SUREOHPV��DQG�WR�DSSO\�WKH�VHOHFWHG�IUDPHZRUN�WR�FROOHFWLYH�DSSURDFKHV�WKDW�ILUVW�
MRLQWO\�GHYHORS�YLDEOH�VROXWLRQ�RSWLRQV�DV�D�UHVXOW�RI�PHDQLQJIXOO\�LQWHJUDWLQJ�SUREOHP�DQDO\VLV�
VXVWDLQDELOLW\�DVVHVVPHQW��YLVLRQLQJ�DQG�VWUDWHJ\�EXLOGLQJ�DQG��VHFRQG��WR�MRLQWO\�SODQ�WR
LPSOHPHQW�WKH�FR�FUHDWHG�VROXWLRQ�RSWLRQV�RQ�WKH�JURXQG�

)81&7,21$/�&2175,%87,21�72�6867$,1$%,/,7<�352%/(0�62/9,1*
7KLV�NH\�FRPSHWHQF\�LV�D�PHWD�FRPSHWHQF\�GHPRQVWUDWLQJ�WKH�DELOLW\�WR�SXUSRVHIXOO\�LQWHJUDWH
WKH�RWKHU�FRPSHWHQFLHV�LQ�VXSSRUW�RI�FROOHFWLYH�DQG�LWHUDWLYH�HIIRUWV�WR�VROYH�FRPSOH[
VXVWDLQDELOLW\�SUREOHPV�DQG�IRVWHU�VXVWDLQDEOH�GHYHORSPHQW���

81'(5*5$'8$7(�352*5$0�/(9(/�/($51,1*�2%-(&7,9(6
Ɣ 'HILQH�JHQHUDO�FRQFHSWV�RI�WUDQVLWLRQ��WUDQVIRUPDWLRQ��HWF�
Ɣ 'HVFULEH�ORFDO�RU�SURPLQHQW�FDVHV�RI�VRFLDO�PRYHPHQWV�DQG�RUJDQL]DWLRQDO�FKDQJH
Ɣ $SSO\�RQH�SUREOHP�VROYLQJ�IUDPHZRUN�WR�D�GHILQHG�VXVWDLQDELOLW\�SUREOHPV
Ɣ 'HVFULEH�KRZ�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�FRPSHWHQFH�LQWHJUDWHV�WKH�ILYH�RWKHU

FRPSHWHQFLHV
Ɣ *LYH�RQH�H[DPSOH�IRU�FRPELQLQJ�

ż V\VWHPV�WKLQNLQJ�ZLWK�RQH�RI�WKH�RWKHU�FRPSHWHQFLHV
ż IXWXUHV�WKLQNLQJ�ZLWK�RQH�RI�WKH�RWKHU�FRPSHWHQFLHV
ż YDOXHV�WKLQNLQJ�ZLWK�RQH�RI�WKH�RWKHU�FRPSHWHQFLHV
ż VWUDWHJLF�WKLQNLQJ�ZLWK�RQH�RI�WKH�RWKHU�FRPSHWHQFLHV
ż LQWUDSHUVRQDO�FRPSHWHQFH�DQG�LQWHUSHUVRQDO�FRPSHWHQFH�ZLWK�RQH�RI�WKH�RWKHU

FRPSHWHQFLHV
Ɣ 'HVFULEH�VRPH�EHQHILWV�RI�LQWHJUDWHG�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�FRPSHWHQF\�LQ

VXVWDLQDELOLW\�SUREOHP�VROYLQJ�SURFHVVHV
Ɣ ,GHQWLI\�KRZ�VXVWDLQDELOLW\�SUREOHP�VROYLQJ�FRPSHWHQFH�LV�FULWLFDO�LQ�DFWLYLWLHV�LQ�DFWLYLWLHV

RI�RQH¶V�RZQ�OLIH��LQWHUQVKLSV��DQG�LQ�DQG�SURIHVVLRQDO�MREV

&203(7(1&<�0(18

&RQFHSWV 0HWKRGV

� 7UDQVLWLRQV�DQG�WUDQVIRUPDWLRQV��DQG
RWKHU�FKDQJH�G\QDPLFV�

� 5RDGEORFNV�DQG�EDUULHUV
� 7ULJJHUV�DQG�VXSSRUWLQJ�IDFWRUV
� 6RFLDO�PRYHPHQWV�DQG�RUJDQL]DWLRQDO

FKDQJH��OHDUQLQJ�
� 3RZHU��SROLWLFV��DXWKRULW\�LQ�WUDQVLWLRQ

SURFHVVHV

� 7UDQVLWLRQ�PDQDJHPHQW�DQG�JRYHUQDQFH
� 2UJDQL]DWLRQDO�FKDQJH�PDQDJHPHQW
� ,QWHUYHQWLRQ�UHVHDUFK�PHWKRGRORJ\
� ,QWHJUDWHG�IRUHVLJKW�DQG�EDFNFDVWLQJ
� 7UDQVIRUPDWLRQDO�SODQQLQJ�PHWKRGRORJ\
� 7UDQVGLVFLSOLQDU\�FDVH�VWXG\
� 7UDQVIRUPDWLRQDO�VXVWDLQDELOLW\�UHVHDUFK

IUDPHZRUN

��


