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7KH�,5$&�IUDPHZRUN��/RFDWLQJ�WKH�SHUIRUPDQFH�]RQH�IRU�
OHDUQLQJ�DQDO\WLFV�
�
'DYLG�-RQHV�
8QLYHUVLW\�RI�6RXWKHUQ�4XHHQVODQG�
&ROLQ�%HHU��'DPLHQ�&ODUN�
2IILFH�RI�/HDUQLQJ�DQG�7HDFKLQJ�
&48QLYHUVLW\�
�

,W�LV�DQ�XQXVXDO�$XVWUDOLDQ�8QLYHUVLW\�WKDW�LV�QRW�FXUUHQWO\�H[SHQGLQJ�WLPH�DQG�UHVRXUFHV�LQ�DQ�
DWWHPSW�WR�KDUQHVV�OHDUQLQJ�DQDO\WLFV��7KLV�UXVK��OLNH�SULRU�PDQDJHPHQW�IDGV��LV�OLNHO\�WR�IDFH�
VLJQLILFDQW�FKDOOHQJHV�ZKHQ�LW�FRPHV�WR�DGRSWLRQ��OHW�DORQH�WKH�PRUH�GLIILFXOW�FKDOOHQJH�RI�
WUDQVODWLQJ�SRVVLEOH�LQVLJKWV�IURP�OHDUQLQJ�DQDO\WLFV�LQWR�DFWLRQ�WKDW�LPSURYHV�OHDUQLQJ�DQG�
WHDFKLQJ��7KLV�SDSHU�GUDZV�RQ�D�UDQJH�RI�SULRU�UHVHDUFK�WR�GHYHORS�IRXU�TXHVWLRQV�±�WKH�,5$&�
IUDPHZRUN���WKDW�FDQ�EH�XVHG�WR�LPSURYH�WKH�DQDO\VLV�DQG�GHVLJQ�RI�OHDUQLQJ�DQDO\WLFV�WRROV�DQG�
LQWHUYHQWLRQV��8VH�RI�WKH�,5$&�IUDPHZRUN�LV�LOOXVWUDWHG�WKURXJK�WKH�DQDO\VLV�RI�WKUHH�OHDUQLQJ�
DQDO\WLFV�WRROV�FXUUHQWO\�XQGHU�GHYHORSPHQW��7KLV�DQDO\VLV�KLJKOLJKWV�KRZ�OHDUQLQJ�DQDO\WLFV�
SURMHFWV�WHQG�WR�IRFXV�RQ�OLPLWHG�XQGHUVWDQGLQJV�RI�RQO\�VRPH�DVSHFWV�RI�WKH�,5$&�IUDPHZRUN�DQG�
VXJJHVWV�WKDW�WKLV�ZLOO�OLPLW�LWV�SRWHQWLDO�LPSDFW���
�
.H\ZRUGV��OHDUQLQJ�DQDO\WLFV��,5$&��H�OHDUQLQJ��(366��HGXFDWLRQDO�GDWD�PLQLQJ��FRPSOH[�
DGDSWLYH�V\VWHPV��

�
,QWURGXFWLRQ�
�
7KH�DGRSWLRQ�RI�OHDUQLQJ�DQDO\WLFV�ZLWKLQ�$XVWUDOLDQ�XQLYHUVLWLHV�LV�WUHQGLQJ�WRZDUGV�D�PDQDJHPHQW�IDVKLRQ�RU�
IDG��*LYHQ�WKH�ZLGH�DUUD\�RI�FKDOOHQJHV�IDFLQJ�$XVWUDOLDQ�KLJKHU�HGXFDWLRQ��WKH�OXUH�RI�HYLGHQFH�EDVHG�GHFLVLRQ�
PDNLQJ�KDV�PDGH�WKH�TXHVW�WR�LPSOHPHQW�VRPH�IRUP�RI�OHDUQLQJ�DQDO\WLFV�³VWXQQLQJO\�REYLRXV´��6LHPHQV�	�
/RQJ��������S�������$IWHU�DOO��OHDUQLQJ�DQDO\WLFV�LV�LQFUHDVLQJO\�EHLQJ�VHHQ�DV�³HVVHQWLDO�IRU�SHQHWUDWLQJ�WKH�IRJ�
WKDW�KDV�VHWWOHG�RYHU�PXFK�RI�KLJKHU�HGXFDWLRQ´��6LHPHQV�	�/RQJ��������S�������7KH�UXVK�WRZDUG�/HDUQLQJ�
$QDO\WLFV�LV�LOOXVWUDWHG�E\�LWV�WUDQVLWLRQ�IURP�QRW�HYHQ�D�JOLPPHU�RQ�WKH�$XVWUDOLDQ�DQG�1HZ�=HDODQG�+LJKHU�
(GXFDWLRQ�WHFKQRORJ\�KRUL]RQ�LQ�������-RKQVRQ��6PLWK��/HYLQH��	�+D\ZRRG��������WR�SUHGLFWLRQV�RI�LWV�
DGRSWLRQ�LQ�RQH�\HDU�RU�OHVV�LQ�������-RKQVRQ��$GDPV��	�&XPPLQV��������DQG�DJDLQ�LQ�������-RKQVRQ�HW�DO���
�������,W�LV�LQ�VLWXDWLRQV�OLNH�WKLV���ZKHUH�DQ�LQQRYDWLRQ�KDV�DFKLHYHG�D�VXIILFLHQWO\�KLJK�SXEOLF�SURILOH�±�WKDW�WKH�
UXVK�WR�MRLQ�WKH�EDQGZDJRQ�FDQ�VZDPS�GHOLEHUDWLYH��PLQGIXO�EHKDYLRXU��6ZDQVRQ�	�5DPLOOHU���������,I�
LQVWLWXWLRQV�DUH�JRLQJ�WR�VXFFHVVIXOO\�KDUQHVV�OHDUQLQJ�DQDO\WLFV�WR�DGGUHVV�WKH�FKDOOHQJHV�IDFLQJ�WKH�KLJKHU�
HGXFDWLRQ�VHFWRU��WKHQ�LW�LV�LPSRUWDQW�WR�PRYH�EH\RQG�VODYLVK�DGRSWLRQ�RI�WKH�ODWHVW�IDVKLRQ�DQG�DLP�IRU�PLQGIXO�
LQQRYDWLRQ���
�
7KLV�SDSHU�GHVFULEHV�WKH�IRUPXODWLRQ�DQG�XVH�RI�WKH�,5$&�IUDPHZRUN�DV�D�WRRO�WR�DLG�WKH�PLQGIXO�
LPSOHPHQWDWLRQ�RI�OHDUQLQJ�DQDO\WLFV��7KH�,5$&�IUDPHZRUN�FRQVLVWV�RI�IRXU�EURDG�FDWHJRULHV�RI�TXHVWLRQV���
,QIRUPDWLRQ��5HSUHVHQWDWLRQ��$IIRUGDQFHV�DQG�&KDQJH�±�WKDW�FDQ�EH�XVHG�WR�VFDIIROG�DQDO\VLV�RI�WKH�FRPSOH[�
DUUD\�RI��RIWHQ�FRPSHWLQJ��FRQVLGHUDWLRQV�DVVRFLDWHG�ZLWK�WKH�LQVWLWXWLRQDO�LPSOHPHQWDWLRQ�RI�OHDUQLQJ�DQDO\WLFV��
7KH�GHVLJQ�RI�WKH�,5$&�IUDPHZRUN�GUDZV�XSRQ�ERGLHV�RI�OLWHUDWXUH�LQFOXGLQJ�(OHFWURQLF�3HUIRUPDQFH�6XSSRUW�
6\VWHPV��(366���*HU\���������WKH�GHVLJQ�RI�FRJQLWLYH�DUWHIDFWV��1RUPDQ���������DQG�'HFLVLRQ�6XSSRUW�6\VWHPV�
�$UQRWW�	�3HUYDQ���������,Q�WXUQ��FRQVLGHUDWLRQV�ZLWKLQ�HDFK�RI�WKH�IRXU�TXHVWLRQV�DUH�IXUWKHU�LQIRUPHG�E\�D�
EURDG�DUUD\�RI�UHVHDUFK�IURP�ILHOGV�LQFOXGLQJ�OHDUQLQJ�DQDO\WLFV��HGXFDWLRQDO�GDWD�PLQLQJ��FRPSOH[�DGDSWLYH�
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V\VWHPV��HWKLFV�DQG�PDQ\�PRUH��,W�LV�VXJJHVWHG�WKDW�WKH�FRQVLGHUHG�XVH�RI�WKH�,5$&�IUDPHZRUN�WR�DQDO\VH�
OHDUQLQJ�DQDO\WLFV�LPSOHPHQWDWLRQV�LQ�D�SDUWLFXODU�FRQWH[W��IRU�VSHFLILF�WDVNV��ZLOO�UHVXOW�LQ�GHVLJQV�WKDW�DUH�PRUH�
OLNHO\�WR�EH�LQWHJUDWHG�LQWR�DQG�LPSURYH�OHDUQLQJ�DQG�WHDFKLQJ�SUDFWLFHV���
�
/HDUQLQJ�IURP�WKH�SDVW�
�
7KH�,5$&�IUDPHZRUN�LV�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�WKH�UHDO�YDOXH�DQG�LPSDFW�RI�OHDUQLQJ�DQDO\WLFV�DULVHV�IURP�
LWV�LQWHJUDWLRQ�LQWR�WKH�³WRROV�DQG�SURFHVVHV�RI�WHDFKLQJ�DQG�OHDUQLQJ´��(OLDV��������S������,W�LV�IURP�WKLV�
SHUVSHFWLYH�WKDW�WKH�QRWLRQ�RI�(OHFWURQLF�3HUIRUPDQFH�6XSSRUW�6\VWHPV��(366��LV�VHHQ�DV�SURYLGLQJ�XVHIXO�
LQVLJKWV�DV�(366�HPERG\�D�³SHUVSHFWLYH�RQ�GHVLJQLQJ�V\VWHPV�WKDW�VXSSRUW�OHDUQLQJ�DQG�RU�SHUIRUPLQJ´�
�+DQQDILQ��0F&DUWK\��+DQQDILQ��	�5DGWNH��������S��������(366�DUH�FRPSXWHU�EDVHG�V\VWHPV�LQWHQGHG�WR�
³SURYLGH�ZRUNHUV�ZLWK�WKH�KHOS�WKH\�QHHG�WR�SHUIRUP�FHUWDLQ�MRE�WDVNV��DW�WKH�WLPH�WKH\�QHHG�WKDW�KHOS��DQG�LQ�D�
IRUP�WKDW�ZLOO�EH�PRVW�KHOSIXO´��5HLVHU��������S�������7KLV�FDSWXUHV�WKH�QRWLRQ�RI�WKH�SHUIRUPDQFH�]RQH�GHILQHG�
E\�*HU\��������DV�WKH�PHWDSKRULFDO�DUHD�ZKHUH�DOO�RI�WKH�QHFHVVDU\�LQIRUPDWLRQ��VNLOOV��DQG�GLVSRVLWLRQV�FRPH�
WRJHWKHU�WR�HQVXUH�VXFFHVVIXO�WDVN�FRPSOHWLRQ��)RU�9LOODFKLFD��6WRQH�	�(QGLFRWW��������WKH�SHUIRUPDQFH�]RQH�
�HPHUJHV�ZLWK�WKH�LQWHUVHFWLRQ�RI�UHSUHVHQWDWLRQV�DSSURSULDWH�WR�WKH�WDVN��DSSURSULDWH�WR�WKH�SHUVRQ��DQG�
FRQWDLQLQJ�FULWLFDO�IHDWXUHV�RI�WKH�UHDO�ZRUOG���S��������7KLV�GHILQLWLRQ�RI�WKH�SHUIRUPDQFH�]RQH�LV�D�UHVWDWHPHQW�
RI�'LFNHOPDQ
V��������WKUHH�GHVLJQ�SULQFLSOHV�IRU�FRJQLWLYH�DUWHIDFWV�GUDZQ�IURP�1RUPDQ
V��������ERRN��7KLQJV�
7KDW�0DNH�8V�6PDUW���,Q�WKLV�ERRN��1RUPDQ��������DUJXHV��WKDW�WHFKQRORJ\�FDQ�PDNH�XV�VPDUW���S�����WKURXJK�
RXU�DELOLW\�WR�FUHDWH�DUWHIDFWV�WKDW�H[SDQG�RXU�FDSDELOLWLHV��$W�WKH�VDPH�WLPH��KRZHYHU��1RUPDQ��������DUJXHV�
WKDW�WKH��PDFKLQH�FHQWHUHG�YLHZ�RI�WKH�GHVLJQ�RI�PDFKLQHV�DQG��IRU�WKDW�PDWWHU��WKH�XQGHUVWDQGLQJ�RI�SHRSOH���S��
���UHVXOWV�LQ�DUWHIDFWV�WKDW��³PRUH�RIWHQ�LQWHUIHUHV�DQG�FRQIXVHV�WKDQ�DLGV�DQG�FODULILHV´��S������$�GDQJHU�IDFHG�LQ�
WKH�FXUUHQW�UXVK�WRZDUG�OHDUQLQJ�DQDO\WLFV��
�
7KH�QRWLRQV�RI�(366��WKH�3HUIRUPDQFH�=RQH�DQG�1RUPDQ¶V��������LQVLJKWV�LQWR�WKH�GHVLJQ�RI�FRJQLWLYH�DUWHIDFWV�
±�DORQJ�ZLWK�LQVLJKWV�IURP�RWKHU�OLWHUDWXUH�±�SURYLGH�WKH�IRXU�TXHVWLRQV�WKDW�IRUP�WKH�,5$&�IUDPHZRUN��7KH�
,5$&�IUDPHZRUN�LV�LQWHQGHG�WR�EH�DSSOLHG�ZLWK�D�SDUWLFXODU�FRQWH[W�DQG�D�SDUWLFXODU�WDVN�LQ�PLQG��$�QXDQFHG�
DSSUHFLDWLRQ�RI�FRQWH[W�LV�DW�WKH�KHDUW�RI�PLQGIXO�LQQRYDWLRQ�ZLWK�,QIRUPDWLRQ�7HFKQRORJ\��6ZDQVRQ�	�5DPLOOHU��
�������2OPRV�	�&RUULQ���������DPRQJVW�RWKHUV��UHLQIRUFH�WKH�LPSRUWDQFH�IRU�OHDUQLQJ�DQDO\WLFV�WR�VWDUW�ZLWK��D�
FOHDU�XQGHUVWDQGLQJ�RI�WKH�TXHVWLRQV�WR�EH�DQVZHUHG���S������RU�WKH�WDVN�WR�EH�DFKLHYHG��:KHQ�XVHG�WKLV�ZD\��LW�LV�
VXJJHVWHG�WKDW�WKH�,5$&�IUDPHZRUN�ZLOO�KHOS�IRFXV�DWWHQWLRQ�RQ�IDFWRUV�WKDW�ZLOO�LPSURYH�WKH�LPSOHPHQWDWLRQ�
DQG�LPSDFW�RI�OHDUQLQJ�DQDO\WLFV��7KH�IROORZLQJ�OLVWV�WKH�IRXU�TXHVWLRQV�DW�WKH�FRUH�RI�WKH�,5$&�IUDPHZRUN�DQG�
EULHIO\�GHVFULEHV�VRPH�RI�WKH�DVVRFLDWHG�IDFWRUV��7KH�IRXU�TXHVWLRQV�DUH���
��� ,V�DOO�WKH�UHOHYDQW�,QIRUPDWLRQ�DQG�RQO\�WKH�UHOHYDQW�LQIRUPDWLRQ�DYDLODEOH"�

:KLOH�WKHUH�LV�DQ�³LQIRUPDWLRQ�H[SORVLRQ´��WKH�LQIRUPDWLRQ�ZH�FROOHFW�LV�XVXDOO\�DERXW�³WKRVH�WKLQJV�WKDW�DUH�
HDVLHVW�WR�LGHQWLI\�DQG�FRXQW�RU�PHDVXUH´�EXW�ZKLFK�PD\�KDYH�³OLWWOH�RU�QR�FRQQHFWLRQ�ZLWK�WKRVH�IDFWRUV�RI�
JUHDWHVW�LPSRUWDQFH´��1RUPDQ��������S�������7KLV�OHDGV�WR�9HUKXOVW¶V�REVHUYDWLRQ��FLWHG�LQ�%ROOLHU�	�
)LUHVWRQH��������WKDW�³ELJ�GDWD�LV�GULYHQ�PRUH�E\�VWRUDJH�FDSDELOLWLHV�WKDQ�E\�VXSHULRU�ZD\V�WR�DVFHUWDLQ�
XVHIXO�NQRZOHGJH´��S�������7KHUH�DUH�YDULRXV�RWKHU�DVSHFWV�RI�LQIRUPDWLRQ�WR�FRQVLGHU��)RU�LQVWDQFH��LV�WKH�
LQIRUPDWLRQ�UHTXLUHG�WHFKQLFDOO\�DQG�HWKLFDOO\�DYDLODEOH�IRU�XVH"�+RZ�LV�WKH�LQIRUPDWLRQ�WR�EH�FOHDQHG��
DQDO\VHG�DQG�PDQLSXODWHG"�,V�WKH�LQIRUPDWLRQ�VXIILFLHQW�WR�IXOILOO�WKH�QHHGV�RI�WKH�WDVN"�,Q�SDUWLFXODU��GRHV�
WKH�LQIRUPDWLRQ�FDSWXUHG�SURYLGH�D�UHDVRQDEOH�EDVLV�XSRQ�ZKLFK�WR��FRQWULEXWH�WR�WKH�XQGHUVWDQGLQJ�RI�
VWXGHQW�OHDUQLQJ�LQ�D�FRPSOH[�VRFLDO�FRQWH[W�VXFK�DV�KLJKHU�HGXFDWLRQ���/RGJH�	�/HZLV��������S������"�
�

��� 'RHV�WKH�5HSUHVHQWDWLRQ�RI�WKH�LQIRUPDWLRQ�DLG�WKH�WDVN�EHLQJ�XQGHUWDNHQ"�
$�EDG�UHSUHVHQWDWLRQ�ZLOO�WXUQ�D�SUREOHP�LQWR�D�UHIOHFWLYH�FKDOOHQJH��ZKLOH�DQ�DSSURSULDWH�UHSUHVHQWDWLRQ�FDQ�
WUDQVIRUP�WKH�VDPH�SUREOHP�LQWR�D�VLPSOH��VWUDLJKWIRUZDUG�WDVN��1RUPDQ���������5HSUHVHQWDWLRQ�KDV�D�
SURIRXQG�LPSDFW�RQ�GHVLJQ�ZRUN��+HYQHU��0DUFK��3DUN��	�5DP���������SDUWLFXODUO\�RQ�WKH�ZD\�LQ�ZKLFK�
WDVNV�DQG�SUREOHPV�DUH�FRQFHLYHG��%RODQG���������,Q�RUGHU�WR�PDLQWDLQ�SHUIRUPDQFH��LW�LV�QHFHVVDU\�IRU�
SHRSOH�WR�EH�³DEOH�WR�OHDUQ��XVH��DQG�UHIHUHQFH�QHFHVVDU\�LQIRUPDWLRQ�ZLWKLQ�D�VLQJOH�FRQWH[W�DQG�ZLWKRXW�
EUHDNV�LQ�WKH�QDWXUDO�IORZ�RI�SHUIRUPLQJ�WKHLU�MREV�´��9LOODFKLFD�HW�DO���������S��������2OPRV�DQG�&RUULQ�
�������VXJJHVW�WKDW�WKHUH�LV�D�QHHG�WR�EHWWHU�XQGHUVWDQG�KRZ�YLVXDOLVDWLRQV�RI�FRPSOH[�LQIRUPDWLRQ�FDQ�EH�
XVHG�WR�DLG�DQDO\VLV��&RQVLGHUDWLRQV�KHUH�IRFXV�RQ�KRZ�HDV\�LV�LW�WR�XQGHUVWDQG�WKH�LPSOLFDWLRQV�DQG�
OLPLWDWLRQV�RI�WKH�ILQGLQJV�SURYLGHG�E\�OHDUQLQJ�DQDO\WLFV"�
�

��� $UH�WKHUH�DSSURSULDWH�$IIRUGDQFHV�IRU�DFWLRQ"�
$�SRRUO\�GHVLJQHG�RU�FRQVWUXFWHG�DUWHIDFW�FDQ�JUHDWO\�KLQGHU�LWV�XVH��1RUPDQ���������)RU�DQ�DSSOLFDWLRQ�RI�
LQIRUPDWLRQ�WHFKQRORJ\�WR�KDYH�D�SRVLWLYH�LPSDFW�RQ�LQGLYLGXDO�SHUIRUPDQFH�LW�PXVW�EH�XWLOLVHG�DQG�EH�D�
JRRG�ILW�IRU�WKH�WDVN�LW�VXSSRUWV��*RRGKXH�	�7KRPSVRQ���������+XPDQ�EHLQJV�WHQG�WR�XVH�REMHFWV�LQ�³ZD\V�
VXJJHVWHG�E\�WKH�PRVW�VDOLHQW�SHUFHLYHG�DIIRUGDQFHV��QRW�LQ�ZD\V�WKDW�DUH�GLIILFXOW�WR�GLVFRYHU´��1RUPDQ��
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������S��������7KH�QDWXUH�RI�VXFK�DIIRUGDQFHV�DUH�QRW�LQKHUHQW�WR�WKH�DUWHIDFW��EXW�DUH�LQVWHDG�FR�GHWHUPLQHG�
E\�WKH�SURSHUWLHV�RI�WKH�DUWHIDFW�LQ�UHODWLRQ�WR�WKH�SURSHUWLHV�RI�WKH�LQGLYLGXDO��LQFOXGLQJ�WKH�JRDOV�RI�WKDW�
LQGLYLGXDO��<RXQJ��%DUDE��	�*DUUHWW���������*ODVVH\��������REVHUYHV�WKDW�WKURXJK�WKH�SURYLVLRQ�RI�³WKH�
ZURQJ�HQG�XVHU�WRROV�DQG�IDLOLQJ�WR�HQJDJH�DQG�HQDEOH�HQG�XVHUV´�HYHQ�WKH�EHVW�LPSOHPHQWHG�GDWD�
ZDUHKRXVHV�³VLW�DEDQGRQHG´��S�������7XWW\��6KHDUG�DQG�$YUDP��������VXJJHVW�WKHUH�LV�HYLGHQFH�WKDW�
LQVWLWXWLRQDO�TXDOLW\�PHDVXUHV�QRW�RQO\�LQKLELW�FKDQJH���WKH\�PD\�DFWXDOO\�HQFRXUDJH�LQIHULRU�WHDFKLQJ�
DSSURDFKHV���S��������7KH�FRQVLGHUDWLRQ�IRU�DIIRUGDQFHV�LV�ZKHWKHU�RU�QRW�WKH�WRRO�DQG�WKH�VXUURXQGLQJ�
HQYLURQPHQW�SURYLGH�VXSSRUW�IRU�DFWLRQ�WKDW�LV�DSSURSULDWH�WR�WKH�FRQWH[W��WKH�LQGLYLGXDOV�DQG�WKH�WDVN������
�

��� +RZ�ZLOO�WKH�LQIRUPDWLRQ��UHSUHVHQWDWLRQ�DQG�WKH�DIIRUGDQFHV�EH�&KDQJHG"�
7KH�LGHD�RI�HYROXWLRQDU\�GHYHORSPHQW�KDV�EHHQ�FHQWUDO�WR�WKH�WKHRU\�RI�GHFLVLRQ�VXSSRUW�V\VWHPV��'66��
VLQFH�LWV�LQFHSWLRQ�LQ�WKH�HDUO\�����V��$UQRWW�	�3HUYDQ����������5DWKHU�WKDQ�EHLQJ�LPSOHPHQWHG�LQ�OLQHDU�RU�
SDUDOOHO��GHYHORSPHQW�RFFXUV�WKURXJK�FRQWLQXRXV�DFWLRQ�F\FOHV�LQYROYLQJ�VLJQLILFDQW�XVHU�SDUWLFLSDWLRQ�
�$UQRWW�	�3HUYDQ���������%H\RQG�WKH�V\VWHPV��WKHUH�LV�D�QHHG�IRU�WKH�LQIRUPDWLRQ�EHLQJ�FDSWXUHG�WR�FKDQJH��
%XFNLQJKDP�6KXP��������LGHQWLILHV�WKH�ULVN�WKDW�UHVHDUFK�DQG�GHYHORSPHQW�EDVHG�RQ�GDWD�DOUHDG\�EHLQJ�
JDWKHUHG�ZLOO�WHQG�WR�SHUSHWXDWH�WKH�H[LVWLQJ�GRPLQDQW�DSSURDFKHV�IURP�ZKLFK�WKH�GDWD�ZDV�JHQHUDWHG���
%ROOLHU�DQG�)LUHVWRQH��������REVHUYH�WKDW�RQFH�³SHRSOH�NQRZ�WKHUH�LV�DQ�DXWRPDWHG�V\VWHP�LQ�SODFH��WKH\�
PD\�GHOLEHUDWHO\�WU\�WR�JDPH�LW´��S������8QLYHUVLWLHV�DUH�FRPSOH[�V\VWHPV��%HHU��-RQHV��	�&ODUN��������
UHTXLULQJ�UHIOHFWLYH�DQG�DGDSWLYH�DSSURDFKHV�WKDW�VHHN�WR�LGHQWLI\�DQG�UHVSRQG�WR�HPHUJHQW�EHKDYLRXU�LQ�
RUGHU�WR�VWLPXODWH�LQFUHDVHG�LQWHUDFWLRQ�DQG�FRPPXQLFDWLRQ��%RXVWDQL�HW�DO�����������3RWHQWLDO�FRQVLGHUDWLRQV�
KHUH�LQFOXGH��ZKR�LV�DEOH�WR�LPSOHPHQW�FKDQJH"�:KLFK��LI�DQ\��RI�WKH�WKUHH�SULRU�TXHVWLRQV�FDQ�EH�FKDQJHG"�
+RZ�UDGLFDO�FDQ�WKRVH�FKDQJHV�EH"�,V�D�GLYHUVLW\�RI�FKDQJH�SRVVLEOH"�

�
,W�LV�SURSRVHG�WKDW�WKH�OHQV�SURYLGHG�E\�WKH�,5$&�IUDPHZRUN�FDQ�KHOS�LQFUHDVH�WKH�PLQGIXOQHVV�RI�LQQRYDWLRQ�
DULVLQJ�IURP�OHDUQLQJ�DQDO\WLFV��,Q�SDUWLFXODU��LW�FDQ�PRYH�FRQVLGHUDWLRQ�EH\RQG�WKH�H[LVWLQJ�RYHU�HPSKDVLV�RQ�
WKH�ILUVW�WZR�TXHVWLRQV�DQG�UDLVH�DZDUHQHVV�RI�WKH�ODVW�WZR�TXHVWLRQV��7KLV�VKLIW�LQ�HPSKDVLV�DSSHDUV�QHFHVVDU\�WR�
LQFUHDVH�WKH�XVH�DQG�HIIHFWLYHQHVV�RI�OHDUQLQJ�DQDO\WLFV��7KH�,5$&�IUDPHZRUN�FDQ�DOVR�SURYLGH�VXJJHVWLRQV�IRU�
IXWXUH�GLUHFWLRQV��,Q�WKH�ODVW�VHFWLRQ��WKH�SDSHU�VHHNV�WR�LOOXVWUDWH�WKH�YDOXH�RI�WKH�,5$&�IUDPHZRUN�E\�XVLQJ�LW�WR�
FRPSDUH�DQG�FRQWUDVW�WKUHH�QDVFHQW�OHDUQLQJ�DQDO\WLFV�WRROV�DJDLQVW�HDFK�RWKHU�DQG�FRQWHPSRUDU\�SUDFWLFH��
�
/RRNLQJ�WR�WKH�IXWXUH�
�
7KH�6WXGHQW�6XSSRUW�,QGH[LQJ�V\VWHP��66,��PLUURUV�PDQ\�RWKHU�FRQWHPSRUDU\�OHDUQLQJ�DQDO\WLFV�WRROV�ZLWK�D�
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