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$EVWUDFW�

�

0RGHUQ�WHFKQRORJ\�KDV�DOORZHG�XV�WR�FROOHFW�DQG�DQDO\]H�GDWD�UHJDUGLQJ�HGXFDWLRQDO�SHUIRUPDQFH�

RI�VWXGHQWV�DQG�WHDFKHUV��:H�ZHUH�DSSURDFKHG�E\�.LPEHUO\�0RRUH��WKH�H[HFXWLYH�GLUHFWRU�RI�WKH�

&RPPXQLW\�&KULVWLDQ�$FDGHP\��WR�GHVLJQ�DQG�LPSOHPHQW�D�V\VWHP�ZKLFK�ZRXOG�DOORZ�KHU�WR�VWRUH�DQG�

DQDO\]H�VWXGHQWV¶�VFRUHV�RQ�VWDQGDUGL]HG�6WDQIRUG����WHVWV��2XU�WHDP�RULJLQDOO\�FRQVLVWHG�RI�VL[�PHPEHUV��

KRZHYHU��IRXU�RI�WKHP�GURSSHG�WKH�FDSVWRQH�FRXUVH�LQ�WKH�EHJLQQLQJ�RI�WKH�VHFRQG�VHPHVWHU��:H�XVHG�D�

'MDQJR�ZHE�IUDPHZRUN�WR�SURYLGH�DQ�RQOLQH�LQWHUIDFH�WKDW�.LPEHUO\�ZRXOG�EH�FRPIRUWDEOH�XVLQJ��7KLV�

LQWHUIDFH�ZRXOG�DOORZ�KHU�WR�FUHDWH�SURILOHV��DGG�WHVW�VFRUHV��DQG�SURGXFH�UHOHYDQW�JUDSKV�WR�DQDO\]H�

SHUIRUPDQFH�RYHU�WLPH�IRU�HDFK�VWXGHQW�DQG�WHDFKHU���

:KLOH�ZH�ZHUH�DEOH�WR�SURGXFH�D�PLQLPXP�YLDEOH�SURGXFW�ZLWK�RQO\�WZR�WHDP�PHPEHUV��WKLV�

SURMHFW�ZDV�ULIH�ZLWK�VWUXJJOH��7KH�OHVVRQV�ZH�OHDUQHG�ZKLOH�ZRUNLQJ�RQ�WKLV�SURMHFW�ZHUH�PRUH�DERXW�WKH�

JHQHUDO�SURFHVV�RI�GHYHORSLQJ�VRIWZDUH�WKDQ�WHFKQLFDOLWLHV�UHJDUGLQJ�KRZ�WR�EXLOG�WKH�ZHE�LQWHUIDFH��2XU�

WHDP�GLG�QRW�FRPPXQLFDWH�HIIHFWLYHO\�EHIRUH�WKH�RWKHU�IRXU�VWXGHQWV�GURSSHG��DQG�WKH�SURGXFW�ZDV�YHU\�

RYHU�HQJLQHHUHG��7KHUH�ZDV�OLWWOH�IRUHVLJKW�LQ�WKH�GHFLVLRQ�WR�XVH�'MDQJR��DQG�DIWHU�RXU�WHDPPDWHV�

GURSSHG��ZH�UHDOL]HG�WKLV�SURGXFW�QHYHU�QHHGHG�WR�EH�ZHE�DFFHVVLEOH��$W�WKDW�SRLQW��ZH�FRQVLGHUHG�

VFUDSSLQJ�WKH�SURGXFW�DQG�VWDUWLQJ�RYHU��KRZHYHU��ZH�GHFLGHG�ZH�ZHUH�WRR�IDU�DORQJ�LQ�WKH�WLPHIUDPH�WR�

GR�VR��7HFKQLFDOO\��LQ�ZRUNLQJ�ZLWK�'MDQJR��ZH�OHDUQHG�KRZ�WR�EXLOG�D�GDWDEDVH�SRZHUHG�ZHEVLWH�IURP�

VFUDWFK��ZKLFK��ZKLOH�EHLQJ�D�YDOXDEOH�VNLOO��GLG�QRW�WUXO\�KHOS�XV�PHHW�.LPEHUO\¶V�QHHGV��:H�KRSH�WKDW�DW�

WKH�YHU\�OHDVW��WKLV�SDSHU�KLJKOLJKWV�WKH�LPSRUWDQFH�RI�IXOO\�XQGHUVWDQGLQJ�D�SUREOHP�EHIRUH�DWWHPSWLQJ�WR�

VROYH�LW�DQG�KRZ�ZH�ZHUH�DEOH�WR�KHOS�D�VPDOO�VFKRRO�WUDFN�VWXGHQW�SURJUHVV�LQH[SHQVLYHO\��
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/LVW�RI�)LJXUHV�

�

)LJXUH����1DYLJDWLRQ�ZLUHIUDPH««««««««««««««««««««««««««««������

)LJXUH����+RPHSDJH�ZLUHIUDPH««««««««««««««««««««««««««««�������

)LJXUH����6WXGHQW�3URILOH�ZLUHIUDPH«««««««««««««««««««««««««««����

)LJXUH����6WXGHQW�ODQGLQJ�ZLUHIUDPH«««««««««««««««««««««««««««���

)LJXUH����7HDFKHU�3URILOH�ZLUHIUDPH«««««««««««««««««««««««««««���

)LJXUH����7HDFKHU�ODQGLQJ�ZLUHIUDPH««««««««««««««««««««««««««������

)LJXUH����7HVWV�ODQGLQJ�ZLUHIUDPH««««««««««««««««««««����««««««������

)LJXUH����6WXGHQW�PRGHO«««««««««««««««««««««««««««««««������

)LJXUH����7HDFKHU�DQG�FRPPHQW�PRGHOV«««««««««««««««««««««««««�����

)LJXUH�����9LHZ�IRU�VWXGHQW�SURJUHVV««««««««««««««««««««««««««������

)LJXUH�����9LHZ�IRU�DGGLQJ�D�FRPPHQW�WR�D�VWXGHQW¶V�SURILOH«««««««««««���«««««�����

)LJXUH�����9LHZ�IRU�DGGLQJ�D�QHZ�VWXGHQW�WR�WKH�GDWDEDVH««««««««««««««««««�����

)LJXUH�����)RUP�IRU�DGGLQJ�D�VWXGHQW�WR�WKH�GDWDEDVH««««««««««««««««««««�����

)LJXUH�����)RUP�IRU�DGGLQJ�D�WHDFKHU�WR�WKH�GDWDEDVH««««««««««««««««««««�����

)LJXUH�����)RUP�IRU�FKRRVLQJ�D�WHVW��WDNHU��DQG�\HDU�WR�DGG�WR�WKH�GDWDEDVH«««««««««««�������

)LJXUH�����7HVW�IRU�RXU�VWXGHQW�VHDUFK««««««««««««««««««««««««««�����

)LJXUH�����7HVW�IRU�YDULRXV�85/�PDSSLQJV««««««««««««««««««««���«««�����

)LJXUH�����7HVWV�IRU�DGGLQJ�D�FRPPHQW�WR�D�VWXGHQW«««««««««««««««««««««���
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���,QWURGXFWLRQ�

:H�ZHUH�GUDZQ�WR�WKLV�SURMHFW�IURP�WKH�VWDUW�DV�LW�ZDV�DQ�RSSRUWXQLW\�IRU�XV�WR�LQYROYH�

RXUVHOYHV�LQ�WKH�ORFDO�&KDUORWWHVYLOOH�FRPPXQLW\��IXUWKHU�RXU�GHYHORSPHQW�VNLOOV��DQG�SURYLGH�D�

VHUYLFH�DQG�SURGXFW�IRU�D�VPDOO�RUJDQL]DWLRQ�WKDW�KDG�QR�RWKHU�RSWLRQV�IRU�VROYLQJ�WKHLU�SDUWLFXODU�

SUREOHP��,PDJLQLQJ�WKDW�RXU�ZRUN�ZRXOG�OHDG�WR�LPSURYHG�HGXFDWLRQ�LQ�VWXGHQWV�DFURVV�PDQ\�

GHPRJUDSKLFV��VRPH�ZLWK�ORZ�LQFRPH��VSHFLDO�QHHGV��DQG�RU�(QJOLVK�DV�D�VHFRQG�ODQJXDJH��

VWURQJO\�PRWLYDWHG�XV�WR�SURYLGH�RXU�EHVW�ZRUN�IRU�.LPEHUO\�DQG�WKH�$FDGHP\��

$ORQJ�WKH�ZD\��ZH�OHDUQHG�LQYDOXDEOH�OHVVRQV�DERXW�WHDPZRUN��FRPPXQLFDWLRQ��DQG�

VRIWZDUH�GHYHORSPHQW��6RPH�RI�WKHVH�OHVVRQV�KDG�WR�EH�OHDUQHG�WKURXJK�IDLOXUHV�ZKLOH�RWKHUV�

ZHUH�ERUQ�RI�RXU�VXFFHVVHV��,W�LV�RXU�KRSH�WKDW�LQ�WKLV�SDSHU��ZH�FDQ�FRPPXQLFDWH�WKRVH�OHVVRQV�

DQG�SURYLGH�VXIILFLHQW�EDFNJURXQG�VXFK�WKDW�RWKHU�GHYHORSHUV�FRXOG�UHDG�RXU�SDSHU�DQG�

XQGHUVWDQG�KRZ�WR�IXUWKHU�WKHLU�VNLOOV�DV�D�PHPEHU�RI�D�WHDP��

����3UREOHP�6WDWHPHQW�

7KH�&RPPXQLW\�&KULVWLDQ�$FDGHP\�LV�D�SULYDWH��DIIRUGDEOH��QRQ�GHQRPLQDWLRQDO�

&KULVWLDQ�VFKRRO�VHUYLQJ�WKH�&KDUORWWHVYLOOH�$OEHPDUOH�DUHD��7KH�$FDGHP\�FRQVLVWV�RI�DQ�

HOHPHQWDU\��.LQGHUJDUWHQ����WK�JUDGH��DQG�PLGGOH�VFKRRO���WK����WK�JUDGH���(YHU\�\HDU��VWXGHQWV�

LQ�HDFK�JUDGH�WDNH�6WDQIRUG����WHVWV��2Q\HEHUHFKL��Q�G���WR�HYDOXDWH�WKHLU�\HDUO\�SHUIRUPDQFH��,W�

LV�YLWDO�IRU�WKHVH�WHVW�VFRUHV�WR�EH�HDVLO\�DQDO\]HG�VR�WKDW�WKH�$FDGHP\�FDQ�LGHQWLI\�DQG�KHOS�

VWUXJJOLQJ�VWXGHQWV��3ULRU�WR�WKLV�DFDGHPLF�\HDU��.LPEHUO\�ZRXOG�PDQXDOO\�HQWHU�WHVW�VFRUHV�LQWR�

DQ�([FHO�VSUHDGVKHHW�ZLWK�YHU\�OLPLWHG�DQDO\VLV�FDSDELOLW\��7KH�VSUHDGVKHHW�.LPEHUO\�XVHG�

ZRXOG�VLPSO\�KLJKOLJKW�ORZ�VFRUHV�LQ�UHG�DQG�KLJK�VFRUHV�LQ�JUHHQ��ZLWK�QR�QRWLRQ�RI�FRPSDULQJ�

VWXGHQW�SHUIRUPDQFH�RYHU�WLPH��:KLOH�WKLV�V\VWHP�DOORZHG�KHU�WR�VHH�LQGLYLGXDO�WHVWV�ZKHUH�
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�

VWXGHQWV�VWUXJJOHG��LW�GLG�QRW�SURYLGH�D�YHU\�FRPSOHWH�SLFWXUH�RI�VWXGHQW�SHUIRUPDQFH��,Q�DGGLWLRQ��

WKHUH�ZDV�QR�LQIRUPDWLRQ�UHJDUGLQJ�WKH�WHDFKHUV�RI�WKH�VWXGHQWV��ZKLFK�ZRXOG�EH�VLPLODUO\�

EHQHILFLDO�LQ�WKH�FDVH�RI�DQ�XQGHUSHUIRUPLQJ�WHDFKHU��:KLOH�.LPEHUO\�GLG�QRW�WDNH�LVVXH�ZLWK�WKH�

WLPH�UHTXLUHG�WR�PDQXDOO\�HQWHU�WKH�VFRUHV��DQDO\]LQJ�VWXGHQW�SHUIRUPDQFH�RYHU�WLPH�ZRXOG�

UHTXLUH�KHU�WR�YLHZ�GDWD�VSUHDG�DFURVV�PXOWLSOH�VSUHDGVKHHWV�DQG�ZDV�YHU\�FXPEHUVRPH��

2XU�V\VWHP�SURYLGHG�.LPEHUO\�ZLWK�DXWRPDWLF�DQDO\VLV�JLYHQ�GDWD�LQSXW��7KH�GDWDEDVH�

GULYHQ�ZHEVLWH�DOORZHG�XV�WR�FUHDWH�DXWRPDWHG��G\QDPLF�JUDSKV�IRU�ERWK�VWXGHQW�DQG�WHDFKHU�

SHUIRUPDQFH�RYHU�WKHLU�WLPH�DW�WKH�$FDGHP\��7KLV�SULPDU\�IXQFWLRQDOLW\��DPRQJVW�RWKHU�PLQRU�

IHDWXUHV��SURYLGHV�.LPEHUO\�ZLWK�WKH�DELOLW\�WR�PDNH�EHWWHU�LQIRUPHG�GHFLVLRQV�RQ�KRZ�WKH�

$FDGHP\�VKRXOG�RSHUDWH��

����&RQWULEXWLRQV�

,Q�WKH�HQG��ZH�GHFLGHG�QRW�WR�KRVW�RXU�ZHE�LQWHUIDFH�RQ�D�VHUYHU��DV�.LPEHUO\�ZDV�QRW�

SUHSDUHG�WR�SD\�IRU�WKH�FRVW�RI�KRVWLQJ��)RUWXQDWHO\��.LPEHUO\�ZDV�FRPIRUWDEOH�XVLQJ�RXU�V\VWHP�

ORFDOO\��:H�ZHUH�DEOH�WR�FUHDWH�D�ORFDO�ZHE�EDVHG�DSSOLFDWLRQ�DOORZLQJ�KHU�WR�FUHDWH�VWXGHQW�DQG�

WHDFKHU�SURILOHV��HQWHU�WHVW�GDWD��DQG�YLHZ�UDZ�GDWD�DQG�VWDWLVWLFV�LQ�DGGLWLRQ�WR�JUDSKV�RI�

SHUIRUPDQFH�RYHU�WLPH��7KH�UHVW�RI�WKLV�WKHVLV�LV�RUJDQL]HG�LQ�IRXU�VHFWLRQV��,Q�6HFWLRQ����UHODWHG�

ZRUN�LV�SUHVHQWHG��6HFWLRQ���VKRZV�RXU�DSSURDFK�WR�DGGUHVV�WKH�DIRUHPHQWLRQHG�SUREOHP�

VWDWHPHQW��RXU�ZHE�EDVHG�DSSOLFDWLRQ��DV�ZHOO�DV�WKH�V\VWHP�GHVLJQ��7KH�UHVXOWV�RI�RXU�ZRUN�DUH�

GLVFXVVHG�LQ�6HFWLRQ����)LQDOO\��6HFWLRQ���FRQFOXGHV�WKLV�WKHVLV��ZLWK�6HFWLRQ���GLVFXVVLQJ�IXWXUH�

ZRUN�UHJDUGLQJ�WKLV�SUREOHP���
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���5HODWHG�:RUN�

0DQ\�RWKHU�V\VWHPV�H[LVW�WKDW�SURYLGH�VLPLODU�IXQFWLRQDOLW\�WR�RXU�SURGXFW��7KHUH�DUH�D�

PXOWLWXGH�RI�JHQHULF�V\VWHPV��VXFK�DV�3RZHU6FKRRO��WKDW�DUH�RIIHUHG�DW�D�FRVW�WR�D�SULYDWH�VFKRRO�

VXFK�DV�WKH�$FDGHP\��3RZHUVFKRRO���������7KH�$FDGHP\�GRHV�QRW�KDYH�VXIILFLHQW�IXQGLQJ�WR�XVH�

D�VHUYLFH�WKDW�LV�QRW�IUHH��)UHH�JHQHULF�V\VWHPV�DOVR�H[LVW��0DVWHU\&RQQHFW���������KRZHYHU��WKH\�

GR�QRW�PHHW�WKH�VSHFLILF�UHTXLUHPHQWV�RI�&&$��7KHVH�V\VWHPV�UHTXLUH�LQVWUXFWRUV�WR�ZULWH�WKHLU�

RZQ�DVVHVVPHQWV�DQG�VWXGHQWV�WR�WDNH�WKHVH�DVVHVVPHQWV�RQOLQH��)RUPDWLYH���������.LPEHUO\�ZDV�

ORRNLQJ�IRU�D�V\VWHP�WR�WUDFN�VWDQGDUGL]HG�WHVW�VFRUHV�VHQW�WR�KHU�RQ�SDSHU���

,Q�DGGLWLRQ�WR�JHQHULF�VROXWLRQV��.LPEHUO\�KDV�DOVR�HPSOR\HG�WKH�89$�&DSVWRQH�SURJUDP�

LQ�SDVW�\HDUV�LQ�DQ�DWWHPSW�WR�ILQG�D�FXVWRP�ZULWWHQ�VROXWLRQ��7KHVH�SUHYLRXV�DWWHPSWV�KDYH�KDG�

PDQ\�EXJV�DQG�LQ�FHUWDLQ�LQVWDQFHV�IDLOHG�WR�PHHW�.LPEHUO\¶V�UHTXLUHPHQWV��7KH�JRDO�RI�RXU�WHDP�

ZDV�WR�LPSURYH�XSRQ�WKHVH�SDVW�DWWHPSWV�DQG�WR�FUHDWH�D�ZRUNLQJ�V\VWHP�ZLWK�QR�PDLQWHQDQFH�

FRVWV��
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���6\VWHP�'HVLJQ�

7KH�JRDO�RI�RXU�V\VWHP�ZDV�WR�FUHDWH�DQ�LQWHUIDFH�IRU�RQH�XVHU��.LPEHUO\��WR�LQSXW�GDWD�RQ�

VWXGHQWV��WHDFKHUV��DQG�WHVWV�WR�UHFHLYH�VWDWLVWLFV�DQG�G\QDPLF��DXWRPDWHG�JUDSKV�DV�RXWSXW��7KHVH�

VWDWLVWLFV�DQG�JUDSKV�VKRXOG�VKRZ�D�ODUJHU�SLFWXUH�RI�WKH�VWXGHQWV¶�SHUIRUPDQFH�RYHU�WLPH��

SULPDULO\�E\�ILOWHULQJ�WKH�VWXGHQWV�E\�YDULRXV�GHPRJUDSKLFV��:H�XVHG�'MDQJR���������D�3\WKRQ�

EDVHG�ZHE�GHYHORSPHQW�WRRO�WR�FUHDWH�WKH�LQWHUIDFH��:H�FKRVH�'MDQJR�EHFDXVH�DOO�RI�RXU�RULJLQDO�

WHDP�PHPEHUV�KDG�SULRU�H[SHULHQFH�XVLQJ�LW�DQG�IHOW�FRPIRUWDEOH�H[WHQGLQJ�WKDW�H[SHULHQFH�LQWR�D�

QHZ�SUREOHP��:H�DOVR�GHFLGHG�WKDW�D�ZHE�LQWHUIDFH�ZRXOG�DOORZ�.LPEHUO\�WR�XVH�WKH�SURGXFW�

IULFWLRQOHVVO\��SURYLGHG�WKDW�WKH�OD\RXW�DQG�GHVLJQ�ZHUH�ORJLFDO�DQG�FOHDQ��

����6\VWHP�5HTXLUHPHQWV�

:KHQ�ZRUNLQJ�ZLWK�D�FXVWRPHU��LW�LV�LPSRUWDQW�WR�GHYHORS�V\VWHP�UHTXLUHPHQWV�ZLWK�WKHP�

VR�WKDW�ERWK�SDUWLHV�KDYH�WKH�VDPH�XQGHUVWDQGLQJ�RI�ZKDW�FRQVWLWXWHV�D�ILQLVKHG�SURGXFW��:H�

VHSDUDWHG�RXU�UHTXLUHPHQWV�LQWR�PLQLPXP�UHTXLUHPHQWV��IHDWXUHV�WKDW�ZRXOG�FRQVWLWXWH�D�

PLQLPXP�YLDEOH�SURGXFW���GHVLUHG�UHTXLUHPHQWV��IHDWXUHV�WKDW�ZH�VKRXOG�LPSOHPHQW�LI�ZH�KDYH�

WKH�UHVRXUFHV���DQG�RSWLRQDO�UHTXLUHPHQWV��IHDWXUHV�WKDW�FRXOG�EH�LPSOHPHQWHG�LI�HYHU\WKLQJ�HOVH�

LV�ILQLVKHG����

0LQLPXP�5HTXLUHPHQWV�

$V�D�86(5��,�VKRXOG�EH�DEOH�WR«��

Ɣ�9LHZ�VWXGHQW�SURILOHV��ILHOGV�GHVFULEHG�LQ�DGPLQ��WKURXJK�HLWKHU�D�GURSGRZQ�DQG�RU�

VHDUFKLQJ�E\�QDPH��ILUVW��ODVW��RU�D�FRPELQDWLRQ��

Ɣ�9LHZ�GDWD��VWXGHQW�RU�WHVW��LQ�D�WDEOH�WKDW�FDQ�EH�VRUWHG�E\�FROXPQ�KHDGLQJV�

��



�

�DVFHQGLQJ�GHVFHQGLQJ�RUGHU�EDVHG�RQ�D�VHOHFWHG�DWWULEXWH��

Ɣ�&RPSDUH�VHWV�RI�VWXGHQWV�JLYHQ�VRPH�DWWULEXWH�V��

Ɣ�)LOWHU�WHVW�GDWD�E\�VXEMHFW��\HDU��JUDGH�OHYHO�

Ɣ�9LHZ�D�WHDFKHU¶V�FDWHJRULHV�	�DVVRFLDWHG�VWXGHQWV�DQG�WKHLU�FRUUHVSRQGLQJ�GDWD�

Ɣ�&UHDWH�VWXGHQW�SURILOHV�FRQVLVWLQJ�RI��ILUVW�	�ODVW�QDPH��JHQGHU��PDOH�IHPDOH���HWKQLFLW\��

(QJOLVK�DV�D�VHFRQG�ODQJXDJH��WUXH�IDOVH���VLQJOH�SDUHQW�IDPLO\��WUXH�IDOVH���VSHFLDO�QHHGV�

�\HV�QR���ORZ�LQFRPH��\HV�QR��

Ɣ�&UHDWH�WHVW�FRQVLVWLQJ�RI��JUDGH�OHYHO��VXE�WHVWV��FDWHJRULHV���GDWH�RI�WHVW��QXPEHU�RI�

VWXGHQWV�WHVWHG��OLQN�WR�WKH�FDWHJRULHV�PRGHO��QXPEHU�RI�TXHVWLRQV��PHDQ�QXPEHU�FRUUHFW��

PHDQ�VFDOHG�VFRUH��QDWLRQDO�35�6�RI�WKH�0HDQ�1DWLRQDO�1&(��PHDQ�QDWLRQDO�1&(��

DW�DERYH�WKH���WK�QDWLRQDO�35��0HGLDQ�*UDGH�(TXLYDOHQW�

Ɣ�&UHDWH�WHVW�GDWD�IRU�HDFK�VWXGHQW�RQ�D�JLYHQ�WHVW��LQFOXGLQJ��QXPEHU�RI�TXHVWLRQV�FRUUHFW��

VFDOHG�VFRUH��QDWLRQDO�35�6��QDWLRQDO�1&(��JUDGH�HTXLYDOHQW��DQG�D�IODJ�RI�ZKHWKHU�WKH\�

DUH�XQGHU�JUDGH�OHYHO�

Ɣ�(GLW�H[LVWLQJ�VWXGHQW�SURILOH�GDWD�

Ɣ�'HOHWH�VWXGHQW�SURILOHV�

Ɣ�&UHDWH�WHDFKHU�SURILOHV�FRQVLVWLQJ�RI��ILUVW�	�ODVW�QDPH�DQG�FDWHJRULHV�WKH\�WHDFK�

Ɣ�$GG�FRPPHQWV�WR�D�VWXGHQW¶V�SURILOH� �

'HVLUHG�5HTXLUHPHQWV�

$V�D�86(5��,�VKRXOG�EH�DEOH�WR«��

Ɣ�)LOWHU�GLVSOD\HG�WDEOH�GDWD�EDVHG�RQ�VSHFLILF�DWWULEXWH��VLQJOH�SDUHQW�IDPLO\��VSHFLDO�QHHGV��

HWF���

��



�

Ɣ�0RGLI\�WHVW�ILHOGV�WR��D��VZDS�RUGHU�RI�FDWHJRULHV��E��DGG�DGGLWLRQDO�FDWHJRULHV��F��HGLW�

H[LVWLQJ�FDWHJRULHV��G��GHOHWH�FDWHJRULHV�

Ɣ�6WDFN�PXOWLSOH�ILOWHUV�WRJHWKHU�IRU�D�VWXGHQW�RU�FDWHJRU\��H�J��ILOWHULQJ�E\�ERWK�HWKQLFLW\�	�

HQJOLVK�DV�D�VHFRQG�ODQJXDJH��

Ɣ�9LVXDOL]H�VWXGHQW¶V�SURJUHVV�WKURXJK�JUDGH�OHYHOV�RQ�VSHFLILF�FDWHJRULHV���FRQQHFWHG�

VFDWWHU�SORW�

Ɣ�&RPSDUH�VWXGHQW¶V�VFRUH�WR�DYHUDJH�SHUIRUPDQFH�RQ�WKH�VHOHFWHG�WHVW��EURNHQ�XS�EDVHG�RQ�

FDWHJRU\����VWDFNHG�EDU�SORW�

Ɣ�'\QDPLFDOO\�FKDQJH�ILOWHUV�RQ�YLVXDOL]DWLRQV� �

2SWLRQDO�5HTXLUHPHQWV�

$V�D�86(5��,�VKRXOG�EH�DEOH�WR«��

Ɣ�'RZQORDG�VWXGHQW�GDWD�YLVXDOL]DWLRQV�DV�D��[OV[�RU��FVY�

Ɣ�8SORDG�D�VFDQ�RI�VWXGHQW�GDWD�WR�DXWRPDWLFDOO\�EH�SDUVHG�LQWR�D�QHZ�VWXGHQW�SURILOH�WHVW� �

����:LUHIUDPHV�

:LUHIUDPHV�HQVXUH�WKDW�D�FXVWRPHU�KDV�DQ�XQGHUVWDQGLQJ�RI�WKH�OD\RXW�DQG�IORZ�RI�WKH�

SURGXFW�EHIRUH�WKH�FRGH�LV�IOHVKHG�RXW��:LUHIUDPHV�DOVR�SURYLGH�D�IUDPH�RI�UHIHUHQFH�IRU�WKH�

SURJUDPPHUV�DV�WKH\�GHYHORS�WKH�SURGXFW���

���
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�

�� 1DYLJDWLRQ�ZLUHIUDPH��

�

�� +RPHSDJH�ZLUHIUDPH��

���



�

�

�� 6WXGHQW�3URILOH�ZLUHIUDPH��

�

�� 6WXGHQW�ODQGLQJ�ZLUHIUDPH��

�

�� 7HDFKHU�3URILOH�ZLUHIUDPH��

���
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�

�� 7HDFKHU�ODQGLQJ�ZLUHIUDPH��

�

�� 7HVWV�ODQGLQJ�ZLUHIUDPH��

���
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����6DPSOH�&RGH�

�

�� 6WXGHQW�PRGHO��

�

�� 7HDFKHU�DQG�FRPPHQW�PRGHOV��

���
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�

��� 9LHZ�IRU�VWXGHQW�SURJUHVV��

�

��� 9LHZ�IRU�DGGLQJ�D�FRPPHQW�WR�D�VWXGHQW¶V�SURILOH��

�

�

��� 9LHZ�IRU�DGGLQJ�D�QHZ�VWXGHQW�WR�WKH�GDWDEDVH��

���
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��� )RUP�IRU�DGGLQJ�D�VWXGHQW�WR�WKH�GDWDEDVH��

�

��� )RUP�IRU�DGGLQJ�D�WHDFKHU�WR�WKH�GDWDEDVH��

�

��� )RUP�IRU�FKRRVLQJ�D�WHVW��WDNHU��DQG�\HDU�WR�DGG�WR�WKH�GDWDEDVH��

���
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����6DPSOH�7HVWV�

:KHQ�ZULWLQJ�VRIWZDUH��XQLW�WHVWV�DUH�LPSRUWDQW�EHFDXVH�WKH\�WHVW�IHDWXUHV�DXWRPDWLFDOO\�

DV�\RX�GHYHORS�WKHP��7KLV�HQVXUHV�\RXU�FRGH�LV�EHKDYLQJ�DV�\RX�H[SHFW�DQG�PDNHV�LW�HDVLHU�WR�

GHWHFW�EXJV�LQ�WKH�VRIWZDUH���

�

��� 7HVW�IRU�RXU�VWXGHQW�VHDUFK��

�

��� 7HVW�IRU�YDULRXV�85/�PDSSLQJV��

�

��� 7HVWV�IRU�DGGLQJ�D�FRPPHQW�WR�D�VWXGHQW��

���
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����&RGH�&RYHUDJH�

7R�WHVW�RXU�FRGH�FRYHUDJH��ZH�XVHG�FRYHUDJH�S\��:H�LQWHJUDWHG�LW�ZLWK�'MDQJR�DFFRUGLQJ�

WR�WKH�LQVWUXFWLRQV�OLVWHG�DW�

KWWSV���GRFV�GMDQJRSURMHFW�FRP�HQ�����WRSLFV�WHVWLQJ�DGYDQFHG��LQWHJUDWLRQ�ZLWK�FRYHUDJH�S\���

2XU�ILQDO�FRGH�FRYHUDJH�ZDV������LQGLFDWLQJ�WKDW�ZKHQ�RXU�WHVW�VXLWH�UDQ�DOO�RI�RXU�XQLW�WHVWV��

����RI�WKH�FRGHEDVH�ZDV�H[HFXWHG�DQG�WHVWHG��

����,QVWDOODWLRQ�,QVWUXFWLRQV�

7KLV�LV�DQ�LQVWDOODWLRQ�JXLGH�IRU�WKH�&&$�6WXGHQW�$VVHVVPHQW�$SSOLFDWLRQ��WKH�WDUJHWHG�

26�EHLQJ�:LQGRZV�����7R�JHW�WKLV�UXQQLQJ�\RX�ZLOO�QHHG�WR�FRPSOHWH�WKH�IROORZLQJ�VWHSV��

���,QVWDOO�3\WKRQ�

���&RGH�6HW�8S�

���,QVWDOO�'HSHQGHQFLHV�

���5XQQLQJ�WKH�6HUYHU�

2Q�WKH�ILUVW�LQVWDQFH�RI�FRPSOHWLQJ�WKLV�,QVWDOODWLRQ�,QVWUXFWLRQV�PDQXDO��WKH�HQG�UHVXOW�VKRXOG�EH�

WKH�XVHU�EHLQJ�DEOH�WR�ODXQFK�WKH�VHUYHU��$IWHU�WKH�ILUVW�LQVWDQFH�RI�UXQQLQJ�WKURXJK�WKLV�PDQXDO��

VXEVHTXHQW�DWWHPSWV�WR�UXQ�WKH�VHUYHU�VKRXOG�JR�GLUHFWO\�WR� �6WHS����5XQQLQJ�WKH�6HUYHU ����6WHSV�

�����DQG���DUH�RQH�WLPH�LQVWDOODWLRQV��

�� ,167$//,1*�3<7+21��

Ɣ 7R�LQVWDOO�S\WKRQ�JR�WR� �KWWSV���ZZZ�S\WKRQ�RUJ�GRZQORDGV�ZLQGRZV���DQG�GRZQORDG�

3\WKRQ��������

Ɣ &OLFN�³'RZQORDG�:LQGRZV�[������H[HFXWDEOH�LQVWDOOHU´��

���
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5XQ�WKH�GRZQORDGHG��H[H�ILOH�DQG�DFFHSW�DOO�GHIDXOW�RSWLRQV��3\WKRQ�VKRXOG�EH�LQVWDOOHG��7R�

YHULI\�WKH�LQVWDOODWLRQ�RI�S\WKRQ��RSHQ�D�:LQGRZV�3RZHU6KHOO�ZLQGRZ�E\�VHDUFKLQJ�LQ�WKH�VHDUFK�

EDU�LQ�WKH�ERWWRP�OHIW�RI�WKH�GHIDXOW�:LQGRZV�8VHU�,QWHUIDFH��:KHQ�\RX�RSHQ�WKH�3RZHU6KHOO��

UXQ�WKH�FRPPDQG�³S\WKRQ���YHUVLRQ´�E\�W\SLQJ�LQWR�WKH�SRZHU�VKHOO�DQG�SUHVVLQJ�WKH� �(QWHU� �NH\��

�� &2'(�6(7�83��

Ɣ 'RZQORDG�6RXUFH�&RGH�

ż 7R�LQVWDOO�WKH�VRXUFH�FRGH�QDYLJDWH�WR�WKLV�OLQN�

�KWWSV���JLWKXE�FRP�XYD�FS������&&$��DQG�GRZQORDG� �&&$�]LS ���

Ɣ 2Q�\RXU�FRPSXWHU��QDYLJDWH�WR�WKH�IROGHU�WKDW�FRQWDLQV�WKLV�ILOH��E\�GHIDXOW�WKLV�ZLOO�EH�WKH�

'RZQORDGV�IROGHU����ULJKW�FOLFN�WKLV�ILOH�DQG�FOLFN� �³([WUDFW�$OO«´� �DQG�WKHQ�FOLFN�³ �([WUDFW�´��7KH�

ILOHV�VKRXOG�EH�QRZ�YLVLEOH�LQ�D�IROGHU�FDOOHG� �&&$ ���

�� ,167$//�'(3(1'(1&,(6��

Ɣ 1DYLJDWH�WR�WKH�&&$�IROGHU�WKDW�\RX�MXVW�H[WUDFWHG�DQG� �6KLIW���5LJKW�&OLFN ��LQ�WKH�ILOH�

H[SORUHU��,Q�

WKH�GURSGRZQ�PHQX�WKDW�SRSV�XS��FOLFN�WKH�RSWLRQ�³2SHQ�3RZHU6KHOO�:LQGRZ�KHUH´��

Ɣ 7R�LQVWDOO�WKH�GHSHQGHQFLHV��UXQ�WKH�IROORZLQJ�FRPPDQGV�LQ�WKH�3RZHU6KHOO��

��SLS�LQVWDOO�'MDQJR  ������

��SLS�LQVWDOO�GMDQJRBWDEOHV��

��SLS�LQVWDOO�GMDQJRBFULVS\BIRUPV�

��SLS�LQVWDOO�S\JDO�

��SLS�LQVWDOO�GMDQJR�MTXHU\�

��SLS�LQVWDOO�GMDQJR�ERRWVWUDS��

���
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��SLS�LQVWDOO�QXPS\�

Ɣ 7R�UXQ�WKHVH�FRPPDQGV��VLPSO\�W\SH�WKHP�LQ�WKH�3RZHU6KHOO�ZLQGRZ�DQG�KLW�WKH� �(QWHU ��

NH\�DIWHU�HDFK�OLQH��2QFH�WKHVH�SDFNDJHV�DUH�DOO�LQVWDOOHG��\RX�ZLOO�EH�UHDG\�WR�UXQ�WKH�

FRGH��

Ɣ 2SHQ�)LOH�([SORUHU�DQG�QDYLJDWH�WR�WKH�H[WUDFWHG� �&&$ ��IROGHU��'RXEOH�FOLFN�WR�RSHQ�WKH�

IROGHU��WKHQ�GRXEOH�FOLFN�WR�RSHQ�WKH�IROGHU�ODEHOOHG� �VUF���1H[W��GRXEOH�FOLFN�WR�RSHQ�WKH�

�P\VLWH��IROGHU��

Ɣ :KLOH�LQ�WKLV�IROGHU��KLJKOLJKW�WKH�FXUUHQW�SDWK�DERYH�WKH�OLVWHG�IROGHUV�DQG�WKHQ�W\SH�

µFPG¶�LQ�WKH�KLJKOLJKWHG�XSSHU�EDU�DQG�FOLFN�WKH� �(QWHU ��NH\��

Ɣ $�FRPPDQG�SURPSW�VKRXOG�RSHQ�XS�VKRZLQJ�\RXU�FXUUHQW�SDWK��7KH�ILUVW�WLPH�HYHU�

RSHQLQJ�WKLV�FRPPDQG�SURPSW���2QH�7LPH�,QVWUXFWLRQV��

ż 7\SH�µ �S\WKRQ�PDQDJH�S\�PDNHPLJUDWLRQV �¶�DQG�SUHVV�WKH� �(QWHU ��NH\�DQG�ZDLW�IRU�

WKLV�SURFHVV�WR�ILQLVK��

ż 1H[W��W\SH�µ �S\WKRQ�PDQDJH�S\�PLJUDWH �¶�DQG�SUHVV�WKH� �(QWHU ��NH\�DQG�ZDLW�IRU�WKLV�

SURFHVV�WR�ILQLVK��

�� 5811,1*�7+(�6(59(5��

Ɣ 2SHQ�)LOH�([SORUHU�DQG�QDYLJDWH�WR�WKH�H[WUDFWHG� �&&$ ��IROGHU��'RXEOH�FOLFN�WR�RSHQ�WKH�

IROGHU��WKHQ�GRXEOH�FOLFN�WR�RSHQ�WKH�IROGHU�ODEHOOHG� �VUF���1H[W��GRXEOH�FOLFN�WR�RSHQ�WKH�

�P\VLWH��IROGHU��

Ɣ :KLOH�LQ�WKLV�IROGHU��KLJKOLJKW�WKH�FXUUHQW�SDWK�DERYH�WKH�OLVWHG�IROGHUV�DQG�WKHQ�W\SH�

µFPG¶�LQ�WKH�KLJKOLJKWHG�XSSHU�EDU�DQG�FOLFN�WKH� �(QWHU ��NH\��

Ɣ 7R�UXQ�WKH�VHUYHU��W\SH�µS\WKRQ�PDQDJH�S\�UXQVHUYHU¶�DQG�SUHVV�WKH� �(QWHU ��NH\��7R�DFFHVV�

���
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WKH�ZHEVLWH��YLVLW� ��KWWS���ORFDOKRVW����� ����

Ɣ :KHQ�GRQH�ZLWK�WKH�FXUUHQW�VHVVLRQ��\RX�FDQ�VLPSO\�FORVH�WKH�FRPPDQG�SURPSW�E\�

FOLFNLQJ�WKH�µ;¶�LFRQ�RQ�WKH�WRS�ULJKW�DQG�WKH�VHUYHU�ZLOO�VDYH�DQ\�PRGLILHG�LQIRUPDWLRQ��

2Q�WKH�QH[W�LQVWDQFH�RI�UXQQLQJ�WKH�VHUYHU�\RX�PD\�VNLS�WKH�µS\WKRQ�PDQDJH�S\�

PDNHPLJUDWLRQV¶�DQG�µS\WKRQ�PDQDJH�S\�PLJUDWH¶�VWHSV��

�
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���5HVXOWV�

7KLV�SURMHFW�SUHVHQWHG�D�YDULHW\�RI�SUREOHPV�WR�EH�VROYHG��PDLQO\�GHDOLQJ�ZLWK�GDWD�LQSXW��

SUHVHQWDWLRQ�DQG�DQDO\VLV��,Q�RUGHU�WR�SURYLGH�WKH�DGPLQLVWUDWRUV�DW�WKH�DFDGHP\�ZLWK�YDOXDEOH�

LQVLJKWV��ZH�ILUVW�KDG�WR�ILQG�D�PHWKRG�RI�SRUWLQJ�WKH�GDWD�LQWR�WKH�V\VWHP��VLQFH�LW�ZDV�SURYLGHG�

RQ�SDSHU��2SWLPDOO\��WKLV�SUREOHP�ZRXOG�EH�VROYHG�E\�VFUDSLQJ�VFDQQHG�YHUVLRQV�RI�WKHVH�

GRFXPHQWV�IRU�WKH�WHVW�VFRUHV��EXW�WKLV�OLQH�RI�WKLQNLQJ�ZDV�TXLFNO\�DEDQGRQHG�DV�LW�EHFDPH�FOHDU�

WKDW�VXFK�D�WDVN�ZRXOG�EH�EH\RQG�WKH�VFRSH�RI�WKH�SURMHFW��DQG�EHFDXVH�WKHUH�ZDV�WRR�PXFK�

YDULDELOLW\�LQ�WKH�IRUPDWWLQJ�RI�WKH�GDWD��8OWLPDWHO\��ZH�SLYRWHG�WR�D�PDQXDO�GDWD�LQSXW�IRUPDW��

ZKLFK�LV�PRUH�FXPEHUVRPH��EXW�LV�VXIILFLHQW�WR�VROYH�WKLV�LVVXH��

7KH�QH[W�SUREOHP�ZH�ZHUH�IDFHG�ZLWK�ZDV�SUHVHQWLQJ�WKH�GDWD�LQ�D�ZD\�WKDW�LV�GLJHVWLEOH��

DQG�WKDW�SURYLGHV�NH\�LQIRUPDWLRQ�DERXW�KRZ�SDUWLFXODU�VWXGHQWV�DUH�GRLQJ�DQG�ZK\��7KH�ILUVW�

VWHS�ZH�WRRN�WR�VROYH�WKLV�SUREOHP�ZDV�WR�VLPSO\�GLVSOD\�VWXGHQWV¶�SHUVRQDO�LQIRUPDWLRQ�DQG�WHVW�

VFRUHV�RYHU�WLPH�RQ�WKHLU�SURILOH�SDJH��ZKLFK�DOORZV�VFKRRO�DGPLQLVWUDWRUV�WR�VHH�KRZ�HDFK�

VWXGHQW�LV�GRLQJ�UHODWLYH�WR�WKHLU�JUDGH�OHYHO�DW�D�JODQFH��:H�WKHQ�SURYLGHG�IXUWKHU�LQVLJKWV�LQ�WKH�

IRUP�RI�JUDSKV��ZKLFK�FDQ�VKRZ�KRZ�D�VWXGHQW�LV�WUHQGLQJ�RYHU�WLPH��DQG�ZKHWKHU�RU�QRW�WKH\�DUH�

NHHSLQJ�XS�ZLWK�WKHLU�SHHUV��$GGLWLRQDOO\��ZH�EXLOW�LQ�D�ILOWHULQJ�V\VWHP�ZKLFK�DOORZV�IRU�DQDO\VLV�

RI�FHUWDLQ�FURVV�VHFWLRQV�RI�VWXGHQWV��VXFK�DV�WKRVH�ZKR�VSHDN�(QJOLVK�DV�D�VHFRQG�ODQJXDJH��RU�

WKRVH�ZLWK�OHDUQLQJ�GLIILFXOWLHV��)LQDOO\��WHVW�VFRUHV�FDQ�EH�DQDO\]HG�E\�WHDFKHU��SURYLGLQJ�DQ�

DGGLWLRQDO�VRXUFH�RI�LQIRUPDWLRQ�WKDW�FDQ�LQGLFDWH�ZK\�VFRUHV�ULVH�RU�IDOO�LQ�D�JLYHQ�\HDU���

8OWLPDWHO\��WKH�FXVWRPHU�ZLOO�XVH�WKLV�V\VWHP�WR�HQKDQFH�WKHLU�DELOLW\�WR�IRFXV�VFKRRO�

UHVRXUFHV�RQ�VWXGHQWV�ZKR�DUH�QRW�UHFHLYLQJ�HQRXJK�DWWHQWLRQ��$OWKRXJK�D�ODUJH�SRUWLRQ�RI�WLPH�

���
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ZLOO�KDYH�WR�EH�LQYHVWHG�XS�IURQW�WR�PDQXDOO\�LQSXW�HDFK�VWXGHQW¶V�WHVW�VFRUHV�IRU�HDFK�\HDU��WKHUH�

LV�QR�QHW�ORVV�RI�WLPH��VLQFH�WKH\�ZHUH�DOUHDG\�UHTXLUHG�WR�GR�WKLV��7KLV�SURGXFW�ZLOO�VDYH�WKH�XVHU�

WLPH�LQ�DQDO\VLV��EHFDXVH�RQFH�WKH�GDWD�LV�LQ�WKH�V\VWHP�WKH�XVHU�LV�LQVWDQWO\�FDSDEOH�RI�HQJDJLQJ�

ZLWK�WKH�EXLOW�LQ�DQDO\WLFDO�WRROV��ZKHUHDV�EHIRUH�WKH\�ZRXOG�KDYH�KDG�WR�FUHDWH�WKHP�RQ�WKHLU�

RZQ��$GGLWLRQDOO\��WKHVH�WRROV�ZLOO�EH�PXFK�HDVLHU�WR�XVH��VLQFH�ILOWHUV�FDQ�EH�DSSOLHG�ZLWK�MXVW�

WKH�FOLFN�RI�D�EXWWRQ��DQG�FDQ�FRPSDUH�VHWV�RI�GDWD�WKDW�PLJKW�KDYH�EHHQ�GLIILFXOW�WR�LGHQWLI\�XVLQJ�

RWKHU�WRROV��7KH�HQG�XVHU�KDV�QRW�\HW�XVHG�WKH�SURGXFW�VR�PHDVXUHG�GDWD�LV�XQDYDLODEOH�DW�WKLV�

SRLQW��EXW�ZH�HVWLPDWH�WKDW�RYHU�WLPH�WKLV�SURGXFW�FRXOG�VDYH�KRXUV�RI�WLPH�VSHQW�LQ�WU\LQJ�WR�

PDQXDOO\�PDQLSXODWH�DQG�GLVSOD\�GDWD��
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���&RQFOXVLRQV�

,Q�FRQFOXVLRQ��WKLV�SURMHFW�WDXJKW�WKH�JURXS�ZKDW�LW�PHDQV�WR�EXLOG�D�IXOO\�UHDOL]HG�ZHE�

DSSOLFDWLRQ�IURP�WKH�JURXQG�XS��DQG�WKH�PDQ\�FKDOOHQJHV�WKDW�PD\�DULVH�DORQJ�WKH�ZD\��,W�

SURYLGHG�XV�ZLWK�H[WHQVLYH�KDQGV�RQ�H[SHULHQFH�ZLWK�WKH�'MDQJR�IUDPHZRUN��ZKLFK�ZLOO�EH�

LQYDOXDEOH�PRYLQJ�IRUZDUG�VKRXOG�DQ\�RI�XV�SXUVXH�D�FDUHHU�LQ�ZHE�GHYHORSPHQW��,W�DOVR�VKRZHG�

XV�WKDW�FRPSOHWLQJ�D�SURMHFW�OLNH�WKLV�WDNHV�PXFK�PRUH�WKDQ�EDVLF�FRGLQJ�VNLOOV��LW�UHTXLUHV�

IUHTXHQW�FRPPXQLFDWLRQ�DPRQJVW�WHDP�PHPEHUV�DQG�ZLWK�WKH�YDULRXV�VWDNHKROGHUV�ZKR�RYHUVHH�

SURGXFWLRQ��)XUWKHUPRUH��HQVXULQJ�WKDW�WKH�ILQDO�SURGXFW�LV�YLDEOH�DQG�PHHWV�WKH�VSHFLILFDWLRQV�RI�

D�QRQ�WHFKQLFDO�SDUW\��ZKLFK�ZH�IRXQG�LQ�.LPEHUO\�0RRUH��FDQ�EH�FKDOOHQJLQJ��GHWHUPLQLQJ�WKH�

VSHFLILFDWLRQV�IRU�D�SURGXFW�EDVHG�RQ�D�OLPLWHG�XQGHUVWDQGLQJ�RI�FRPSXWHU�VFLHQFH�RIWHQ�OHIW�WKH�

JURXS�WR�PDNH�DVVXPSWLRQV�DERXW�ZKDW�ZDV�WR�EH�GHOLYHUHG��UDWKHU�WKDQ�ORRNLQJ�WR�D�FRQFUHWH�VHW�

RI�UHTXLUHPHQWV��

7KH�PDLQ�REVWDFOH�WKLV�JURXS�HQFRXQWHUHG�WKURXJKRXW�WKH�FRXUVH�RI�WKH�ODVW�WZR�VHPHVWHUV�

KDV�EHHQ�LQ�FRPPXQLFDWLRQ��7KLV�LV�PDGH�HYLGHQW�E\�WKH�IDFW�WKDW�WZR�WKLUGV�RI�WKH�JURXS�GURSSHG�

WKH�FRXUVH�LQ�WKH�ILQDO�WZR�PRQWKV�RI�GHYHORSPHQW��$OWKRXJK�WKHVH�PHPEHUV�QHYHU�PDGH�FOHDU�WR�

WKH�UHPDLQLQJ�WHDP�PHPEHUV�WKHLU�UHDVRQV�IRU�GURSSLQJ�WKH�FRXUVH��ZH�FDQ�VD\�ZLWK�FRQILGHQFH�

WKDW�LW�ZDV�GXH�WR�D�VHYHUH�ODFN�RI�FRPPXQLFDWLRQ�EHWZHHQ�JURXS�PHPEHUV���

7KLV�H[SHULHQFH�\LHOGHG�YDOXDEOH�LQVLJKWV�RQ�KRZ�D�JURXS�SURMHFW�DV�ODUJH�DV�WKLV�RQH�

VKRXOG�EH�PDQDJHG��)LUVW��LW�LV�DEVROXWHO\�HVVHQWLDO�IRU�PHPEHUV�WR�FRPPXQLFDWH�HDUO\�DQG�RIWHQ��

LQ�RUGHU�WR�HQVXUH�WKDW�WKH�ZRUNORDG�LV�HYHQO\�GLVWULEXWHG��DQG�WKDW�QR�PHPEHUV�DUH�OHIW�EHKLQG�DV�

WKH�SURGXFW�JHWV�RII�WKH�JURXQG��)URP�WKH�VWDUW��RXU�JURXS�ZDV�VSOLW�LQWR�WZR�JURXSV�ZKR�NQHZ�

���
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HDFK�RWKHU�EHIRUH�WKH�SURMHFW¶V�LQFHSWLRQ��DQG�WKH�IDFW�WKDW�WKLV�JDS�ZDV�QHYHU�EULGJHG�OHG�WR�

DOPRVW�DOO�RI�WKH�FKDOOHQJHV�GHVFULEHG�LQ�WKLV�GRFXPHQW��)XUWKHUPRUH��WKH�FKDOOHQJHV�ZH�IDFHG�

PDNH�LW�FOHDU�WKDW�LW�LV�FUXFLDO�WR�KDYH�D�VLQJOH��GHGLFDWHG�SURMHFW�PDQDJHU��ZKRVH�MRE�LW�LV�WR�

GLVWULEXWH�WDVNV�DW�WKH�VWDUW�RI�HDFK�VSULQW��HQVXUH�WKDW�HDFK�PHPEHU�LV�SURJUHVVLQJ��DQG�KHOS�DQ\�

PHPEHU�ZKR�LV�VWUXJJOLQJ��ZKHWKHU�WKDW�EH�ZLWK�WHFKQLFDO�SUREOHPV�RU�LQWHUSHUVRQDO�LVVXHV�ZLWKLQ�

WKH�WHDP���

�
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�
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���)XWXUH�:RUN�

7KHUH�DUH�PDQ\�SRWHQWLDO�LPSURYHPHQWV�WR�WKH�V\VWHP�WKH�WHDP�FUHDWHG��7KH�XVHU�

LQWHUIDFH�RI�WKH�ZHE�PRGXOH�ZDV�YHU\�VLPSOLVWLF��DQG�YHU\�OLWWOH�FRORU�H[LVWV�EH\RQG�WKH�JHQHUDWHG�

JUDSKV��$�SRVVLEOH�H[WHQVLRQ�RI�WKLV�SURMHFW�ZRXOG�EH�WR�KRVW�WKH�V\VWHP�RQ�D�ZHE�VHUYHU��VXFK�

WKDW�PDQ\�FRPSXWHUV�DQG�XVHUV�FRXOG�LQWHUDFW�ZLWK�WKH�V\VWHP��*LYHQ�WKDW�RXU�SURGXFW�LV�KRVWHG�

ORFDOO\��ZH�FUHDWHG�D�SURGXFW�WKDW�LV�UHDOO\�RQO\�PHDQW�WR�EH�XVHG�E\�RQH�SHUVRQ��$�VFKRRO�VXFK�DV�

&&$�PLJKW�ILQG�YDOXH�LQ�D�VLPLODU�V\VWHP�LQ�ZKLFK�WHDFKHUV�DV�ZHOO�DV�DGPLQLVWUDWRUV�FRXOG�

LQWHUDFW�ZLWK�WKH�V\VWHP�XQGHU�GLIIHUHQW�XVHU�DFFRXQWV���

$QRWKHU�DUHD�RI�SRWHQWLDO�LPSURYHPHQW�LV�GDWD�LQSXW��'DWD�HQWU\�KDV�WR�EH�SHUIRUPHG�

PDQXDOO\�RQ�RXU�V\VWHP��JLYHQ�WKH�QDWXUH�RI�WKH�GDWD�EHLQJ�KDQGOHG��WHVWV�RI�YDULRXV�IRUPDWV���,I�

WKLV�SURMHFW�KDG�D�ODUJHU�VFRSH��ZH�FRXOG�KDYH�WULHG�WR�LPSOHPHQW�VRPH�NLQG�RI�V\VWHP�WR�VFDQ�LQ�

WKH�SDSHU�UHVXOWV�DQG�DXWRPDWLFDOO\�XSORDG�WHVWLQJ�GDWD�WR�WKH�GDWDEDVH��3')0LQHU���������:H�

DQWLFLSDWH�WKDW�WKLV�ZRXOG�EH�D�PDMRU�LPSURYHPHQW�RQ�WKH�RYHUDOO�FRQYHQLHQFH�RI�WKH�V\VWHP�DQG�

ZRXOG�SUREDEO\�EH�ZRUWK�SXUVXLQJ�ZLWK�PRUH�WLPH�DQG�UHVHDUFK��
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���5HIHUHQFHV�

'MDQJR���������'MDQJR�GRFXPHQWDWLRQ�� �KWWSV���GRFV�GMDQJRSURMHFW�FRP�HQ������

)RUPDWLYH���������+RPH�� �KWWSV���JRIRUPDWLYH�FRP��

0DVWHU\&RQQHFW���������+RPH�� �KWWSV���ZZZ�PDVWHU\FRQQHFW�FRP��

2Q\HEHUHFKL��Q�G����&KDUDFWHULVWLFV�RI�6WXGHQWV�:KR�6FRUH�+LJK�RQ�WKH�6WDQIRUG�$FKLHYHPHQW�

7HVW�� �6HDWWOH�3RVW�,QWHOOLJHQFHU ����

3')0LQHU��������0DU������3\WKRQ�3')�SDUVHU�DQG�DQDO\]HU��

KWWS���ZZZ�XQL[XVHU�RUJ�aHXVNH�S\WKRQ�SGIPLQHU�LQGH[�KWPO�

3RZHU6FKRRO���������+RPH�� �KWWSV���ZZZ�SRZHUVFKRRO�FRP��
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