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$EVWUDFW

7KURXJKRXW�WKH�WHFKQRORJ\�LQGXVWU\��WKHUH�DUH�PDQ\�JURXSV�FOXVWHUHG�DURXQG�WKH�SXUVXLW�RI�D

JRRG�LGHD��GHYHORSLQJ�DQ�DSSOLFDWLRQ�RU�QHZ�ZD\�RI�VROYLQJ�D�SUREOHP�WKURXJK�UDSLG

WHFKQRORJLFDO�GHYHORSPHQW��8QGHU�WKH�GLUHFWLRQ�RI�3URIHVVRU�0DUN�)ORU\DQ��WKLV�JURXS�GHYHORSHG

DQ�DSSOLFDWLRQ�GHVLJQHG�WR�DXJPHQW�DQG�UH�IUDPH�WKH�SHGDJRJLFDO�H[SHULHQFH�RI�WKRVH�LQ

LQWURGXFWRU\�DQG�DGYDQFHG�FRGLQJ�FODVVHV��%\�GHVLJQLQJ�WKH�FRXUVH¶V�LQWHUIDFH�WR�FRDOLJQ�WKH

OHDUQLQJ�H[SHULHQFH�DQG�WKH�JUDGH�EDVHG�LQFHQWLYH�VWUXFWXUH��ZH�VRXJKW�WR�TXDOLI\�WKH�K\SRWKHVLV

WKDW�VWXGHQWV�DW�D�FROOHJH�OHYHO�FDQ�OHDUQ�PRUH�HDVLO\�ZKHQ�WKH\�FDQ�FRPSOHWH�WKHLU�FRXUVHZRUN�DW

WKHLU�RZQ�SDFH��DQG�ZLWKRXW�WKH�EXUGHQ�RI�IDVW�DSSURDFKLQJ�GHDGOLQHV�RU�VLQJOH�FKDQFH�TXL]]HV

DQG�WHVWV��8VLQJ�WKH�$JLOH�GHYHORSPHQW�PHWKRGRORJ\��WKLV�JURXS�WRRN�RQ�DQ�H[LVWLQJ�FRGHEDVH

DQG�PRGLILHG�LW�WR�PHHW�WKH�QHHGV�RI�WKH�FXVWRPHU��RXWILWWHG�ZLWK�FXVWRPL]DWLRQ�IRU�WKH�SURIHVVRU�

D�ZRUNLQJ�VWXGHQW�LQWHUIDFH��DQG�HOHPHQWV�RI�DXWRPDWHG�JUDGLQJ��VXFK�DV�LQ�FRXUVH�TXL]]HV��$IWHU

WZR�VHPHVWHUV�RI�GHYHORSPHQW�H[SHULHQFH��WKH�JURXS�OHDUQHG�PXFK�DERXW�WKH�$JLOH�V\VWHP�

ZKHUH�LW�IDLOV��DQG�ZKHUH�LW�VXFFHHGV��LQFOXGLQJ�KRZ�WR�KDQGOH�WKH�LVVXH�RI�FRPSOHWH�ZRUNHU

WXUQRYHU��WKH�TXLUN�RI�IUHTXHQW�FXVWRPHU�LQSXW��DQG�WKH�GLIILFXOW\�RI�OHDUQLQJ�QHZ�ODQJXDJHV�DQG

IRUPV��8VLQJ�WKLV�DSSOLFDWLRQ��D�QHZ�W\SH�RI�FRXUVH�ZLOO�EH�WHVWHG�DQG�LPSOHPHQWHG�DW�WKH

8QLYHUVLW\�RI�9LUJLQLD��DQG�KRSHIXOO\�LQ�HGXFDWLRQDO�FHQWHUV�DFURVV�WKH�SODQHW��LQ�DQ�HIIRUW�WR

LPSURYH�WKH�HGXFDWLRQDO�H[SHULHQFH�IRU�ERWK�VWXGHQWV�DQG�WHDFKHUV�
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�� ,QWURGXFWLRQ

2YHU�WKH�FRXUVH�RI�$PHULFDQ�+LVWRU\��IHZ�WHFKQRORJLFDO�DFKLHYHPHQWV�KDYH�EHHQ�TXLWH�DV

LQVSLULQJ�DV�WKH�$SROOR�3URJUDP��7KURXJK����WRXJK�\HDUV��1$6$�URFNHWHG�WR�DQ��LQWHUVWHOODU

VWDJH�ZKLOH�IDFLQJ�LPSRVVLEOH�KDUGVKLSV��GHDGOLQHV��DQG�SUHVVXUHV��:KLOH�LW�ZRXOG�EH�ULGLFXORXV

WR�HTXDWH�WKH�WHFKQLFDO�SRUWLRQ�RI�RXU�FDSVWRQH�SURMHFW�WR�WKH�$SROOR�3URJUDP��LW¶V�HDV\�WR

FRPSDUH�WKH�VLPLODUO\�EXPS\�URDGV��TXLFN�GHDGOLQHV��DQG�VWHHS�OHDUQLQJ�FXUYHV��:KLOH�RXU

VRIWZDUH�ZLOO�QRW�SXW�D�PDQ�RQWR�WKH�PRRQ��LW�ZLOO�FHUWDLQO\�WUDQVIRUP�OHDUQLQJ�IRU�DOO�ZKR�XVH�LW�

����3UREOHP�6WDWHPHQW

2XU�FOLHQW�LV�0DUN�)ORU\DQ��SURIHVVRU�DW�89$��+H�FXUUHQWO\�GHYHORSV�WKH�FXUULFXOXP�IRU�

DQG�WHDFKHV��WKH�'DWD�6WUXFWXUH�DQG�$OJRULWKPV�FRXUVH�LQ�WKH�FRPSXWHU�VFLHQFH�SLORW�SURJUDP�

7KH�FRXUVH¶V�WRSLFV�DUH�RUJDQL]HG�LQ�D�GLUHFWHG��DF\FOLF�JUDSK��'$*��UHSUHVHQWLQJ�WKH

GHSHQGHQFLHV�EHWZHHQ�WKHP��IRU�LQVWDQFH��/LQNHG�/LVWV�PD\�GHSHQG�RQ�3RLQWHUV��IRUPLQJ�DQ�HGJH

IURP�WKH�ODWWHU�WR�WKH�IRUPHU���(DFK�RI�WKHVH�WRSLFV�LV�DVVHVVHG�LQGLYLGXDOO\��DQG�VWXGHQWV�DFTXLUH

D�VWDWXV�RI�LQFRPSOHWH��QRW�\HW�OHDUQHG�WKH�PDWHULDO���FRPSHWHQW��EDVHOLQH�XQGHUVWDQGLQJ�RI�WKH

PDWHULDO���DQG�PDVWHU\��VWURQJ�XQGHUVWDQGLQJ�RI�WKH�PDWHULDO���)ORU\DQ�KRSHV�WR�XVH�D�QRYHO

DOJRULWKP�IURP�D�UHVHDUFK�VWXGHQW�WR�MXGJH�WKH�OHYHO�RI�FRPSHWHQF\�RI�VWXGHQWV�EDVHG�RQ�WKHLU

DVVHVVPHQW�UHVXOWV�

3UHYLRXVO\��)ORU\DQ�GLG�QRW�KDYH�D�FOHDU��G\QDPLF��DQG�SUDFWLFDO�ZD\�WR�FRPPXQLFDWH�WKH

'$*�QDWXUH�RI�WKH�FRXUVH�WRSLFV�WR�KLV�VWXGHQWV��7KH�GHYHORSPHQW�RI�WKLV�ZDV�WKH�JRDO�RI�WKH

SUHYLRXV�WHDP�RI�WKH�SURMHFW��DQG�ZDV�PRVWO\�FRPSOHWHG��+RZHYHU��WKH�JUDGLQJ�VWUXFWXUH�ZDV�QRW
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LQ�DOLJQPHQW�ZLWK�KLV�PRGHO��DQG�PDQ\�VHFXULW\�YXOQHUDELOLWLHV�H[LVWHG�LQ�WKH�V\VWHP��VHYHUHO\

KDPSHULQJ�LWV�XVHIXOQHVV�DV�D�WRRO�

$VVHVVPHQW�LV�FXUUHQWO\�GRQH�XVLQJ�WUDGLWLRQDO�SDSHU�TXL]]HV��6LQFH�VWXGHQWV�FDQ

SRWHQWLDOO\�UHDVVHVV�RQ�DQ\�WRSLF�LQ�DQ\�JLYHQ�ZHHN��)ORU\DQ�LV�FXUUHQWO\�JLYLQJ�HDFK�VWXGHQW�D

FRS\�RI�WKH�TXL]�IRU�HDFK�WRSLF��7KH�VWXGHQWV�FRPSOHWH�WKH�TXL]]HV�IRU�WKH�WRSLFV�WKH\�ZLVK�WR

DVVHVV��DQG�WKHQ�DOO�RI�WKH�SDJHV�RI�HDFK�VWXGHQW¶V�TXL]]HV�DUH�VFDQQHG�DQG�JUDGHG��7KLV�VROXWLRQ

KDV�PDQ\�LVVXHV��)LUVWO\��ODUJH�DPRXQWV�RI�SDSHU�DUH�ZDVWHG��)XUWKHU��PRUH�FOHULFDO�HIIRUW�PXVW�EH

H[SHQGHG�LQ�WKH�FRS\LQJ��GLVWULEXWLQJ��DQG�VFDQQLQJ�RI�WKH�TXL]]HV�WKDQ�VKRXOG�EH�UHTXLUHG�

*UDGLQJ�RI�WKHVH�TXL]]HV�LV�FXUUHQWO\�GRQH�WKURXJK�*UDGHVFRSH��:KLOH�D�XVHIXO�WRRO�IRU

WUDGLWLRQDO�DVVHVVPHQWV��LW�LV�QRW�SDUWLFXODUO\�DOLJQHG�WR�)ORU\DQ¶V�QHHGV��*UDGHVFRSH�DVVXPHV�D

XQLIRUP�VHW�RI�DVVHVVPHQWV�IRU�HDFK�VWXGHQW�RI�WKH�FRXUVH��ZKLOH�)ORU\DQ¶V�PRGHO�JHQHUDOO\�KDV�D

GLVWLQFW�VHW�RI�DVVHVVPHQWV�IRU�HDFK�VWXGHQW��7KH�FXUUHQW�ZRUN�DURXQG�LV�WR�GHILQH�DVVLJQPHQWV�IRU

HDFK�SRRO�RI�TXL]]HV�HDFK�ZHHN��VR�HDFK�VWXGHQW�KDV�WKH�VDPH�VHW�RI�³DVVLJQPHQWV´�LQ�WKH�V\VWHP�

KRZHYHU��WKLV�PHDQV�WKDW�WKH�JUDGH�RQ�HDFK�RI�WKHVH�DVVLJQPHQWV�LV�QRW�GLUHFWO\�LQWHUSUHWDEOH�DV

WKH�JUDGH�IRU�DQ\�WRSLF��UHTXLULQJ�IXUWKHU�HIIRUW�WR�H[WUDFW�XVHIXO�JUDGLQJ�LQIRUPDWLRQ�

7KH�V\VWHP�ZH�GHYHORS�ZLOO�IXUWKHU�UHILQH�)ORU\DQ¶V�DELOLWLHV�WR�GLVSOD\�WKH�'$*

VWUXFWXUH�RI�WKH�FRXUVH�WRSLFV��$GGLWLRQDOO\��LW�ZLOO�JUHDWO\�LPSURYH�WKH�DVVHVVPHQW�V\VWHP�

6WXGHQWV�ZLOO�EH�DEOH�WR�WDNH�WKHLU�DVVHVVPHQWV�RQOLQH�WKURXJK�WKH�V\VWHP��PHDQLQJ�WKDW�H[FHVV

XQXVHG�TXL]]HV�ZLOO�QRW�EH�JHQHUDWHG�RU�VXEPLWWHG��7KH�QRYHO�DVVHVVPHQW�PHWULF�ZLOO�DOVR�EH

LQWHJUDWHG�GLUHFWO\�LQWR�WKH�V\VWHP��UHPRYLQJ�DQRWKHU�OD\HU�RI�JUDGH�LQWHUSUHWDWLRQ��)LQDOO\��WKH

V\VWHP�LV�GHVLJQHG�ZLWK�)ORU\DQ¶V�PRGHO�LQ�PLQG��VR�FRQIOLFWV�LQ�DVVXPSWLRQV��OLNH�WKRVH�ZKLFK

H[LVW�ZLWK�*UDGHVFRSH��ZLOO�EH�JUHDWO\�GLPLQLVKHG�
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����&RQWULEXWLRQV

$W�WKH�EHJLQQLQJ�RI�WKH�\HDU��ZH�ZRUNHG�WR�XQGHUVWDQG�DQG�UHSXUSRVH�WKH�EHVW�HIIRUWV�RI�D

SUHGHFHVVRU�JURXS��ZKLFK�KDG��RYHU�WKH�FRXUVH�RI�WKH�SUHYLRXV�\HDU��GHYHORSHG�D�ZRUNLQJ�ZHEVLWH

ZLWK�VHYHUHO\�OLPLWHG�IXQFWLRQDOLW\��2YHU�WKH�FRXUVH�RI�WKH�\HDU��ZH�ZHUH�DEOH�WR�SROLVK�XS�WKH

FRGH�ZKLFK�ZH�KDG�EHHQ�JLYHQ��HOLPLQDWLQJ�H[WUDQHRXV�HOHPHQWV��LPSURYLQJ�$3,V��DQG�IXOILOOLQJ

IRUPHUO\�IDOWHULQJ�IXQFWLRQDOLWLHV��,Q�VSHFLILF��ZH�HOLPLQDWHG�D�WHQGHQF\�IRU�WKH�IURQWHQG�FRGH�WR

SXOO�WKH�HQWLUH�GDWDEDVH�IRU�HDFK�TXHU\��ZKLFK�DOOHYLDWHG�VWUDLQ�QRW�RQO\�RQ�WKH�EDFNHQG��EXW�DOVR

RQ�WKH�IURQWHQG��7KLV�DOORZV�IRU�PRUH�LQGHSHQGHQW�XVHUV�WR�DFFHVV�WKH�VLWH�DW�RQFH��ZLWKRXW

RYHUZKHOPLQJ�DQ\�VHUYHUV��ZKLFK�LQ�WXUQ�PDNHV�WKLV�SURGXFW�YLDEOH�IRU�XVH�LQ�ODUJH�FODVVHV�

$GGLWLRQDOO\��ZH�VKRUHG�XS�WKH�DXWKHQWLFDWLRQ�SURFHVV��HQVXULQJ�WKDW�DOO�$3,�HQGSRLQWV�ZHUH

SURSHUO\�VHFXUHG��)XUWKHUPRUH��ZH�DGGHG�IHDWXUHV�WR�WKH�DSSOLFDWLRQ��JUDQWLQJ�PRUH�DELOLW\�WR

SURIHVVRUV�WR�GHVLJQDWH�KRZ�WKHLU�FRXUVHV�DUH�VWUXFWXUHG��DOORZLQJ�WKHP�WR�XSORDG�VWXGHQWV�DQG

JUDGHV�LQ�VSUHDGVKHHW�IRUPDW��PDNLQJ�WKLV�DSSOLFDWLRQ�FRPSOLDQW�ZLWK�89$&ROODE¶V

WHDFKHU�IDFLQJ�JUDGH�IHDWXUHV���DQG�ORFN�RU�XQORFN�FHUWDLQ�WRSLFV�WR�VWXGHQWV�ZKR�KDGQ¶W�EHHQ

GHPRQVWUDWLQJ�H[SHUWLVH��0RVW�LPSRUWDQWO\�RI�DOO��ZH�GHYHORSHG�D�TXL]]LQJ�IHDWXUH�ZKLFK

DXWRPDWHV�DQG�JUDGHV�VWXGHQWV¶�DVVLJQPHQWV�LQ�VLWH��ZKLFK�FRPSOLHV�ZLWK�3URIHVVRU�)ORU\DQ¶V

VW\OH�RI�JLYLQJ�TXL]]HV�DV�ZHOO�DV�HIILFLHQWO\�DOORZLQJ�VWXGHQWV�WR�VHH�WKHLU�JUDGHG�ZRUN�DV�LW

DIIHFWV�WKHLU�FRXUVH�JUDGHV�LQ�UHDO�WLPH�
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�� 5HODWHG :RUN

7KH�6WXGHQW�3HUIRUPDQFH�7UDFNHU�LV�EDVHG�RQ�D�IHZ�SURMHFW�EDVHG�OHDUQLQJ�FHQWHUHG

ZHE�EDVHG�V\VWHPV��6RPH�H[DPSOHV�RI�SURJUDPV�WKDW�IDOO�LQ�WKLV�FDWHJRU\�DUH�0F*UDZ�+LOO¶V

$/(.6�DQG�3HDUVRQ¶V�0\/DE�	�0DVWHULQJ�

)LUVWO\��0F*UDZ�+LOO¶V�$VVHVVPHQW�DQG�/HDUQLQJ�LQ�.QRZOHGJH�6SDFHV��$/(.6��V\VWHP

LV�³D�:HE�EDVHG��DUWLILFLDOO\�LQWHOOLJHQW�DVVHVVPHQW�DQG�OHDUQLQJ�V\VWHP��$/(.6�XVHV�DGDSWLYH

TXHVWLRQLQJ�WR�TXLFNO\�DQG�DFFXUDWHO\�GHWHUPLQH�H[DFWO\�ZKDW�D�VWXGHQW�NQRZV�DQG�GRHV�QRW

NQRZ�LQ�D�FRXUVH��$/(.6�WKHQ�LQVWUXFWV�WKH�VWXGHQW�RQ�WKH�WRSLFV�VKH�LV�PRVW�UHDG\�WR�OHDUQ��$V�D

VWXGHQW�ZRUNV�WKURXJK�D�FRXUVH��$/(.6�SHULRGLFDOO\�UHDVVHVVHV�WKH�VWXGHQW�WR�HQVXUH�WKDW�WRSLFV

OHDUQHG�DUH�DOVR�UHWDLQHG�³��0F*UDZ�+LOO��������$/(.6�ZDV�³GHYHORSHG�IURP�UHVHDUFK�DW�1HZ

<RUN�8QLYHUVLW\�DQG�WKH�8QLYHUVLW\�RI�&DOLIRUQLD��,UYLQH��E\�D�WHDP�RI�VRIWZDUH�HQJLQHHUV�

PDWKHPDWLFLDQV��DQG�FRJQLWLYH�VFLHQWLVWV�´��0F*UDZ�+LOO�������

2QH�RI�3URIHVVRU�)ORU\DQ
V�UHTXLUHPHQWV�IRU�D�ZHE�EDVHG�V\VWHP�LV�IRU�WKH�V\VWHP�WR

XWLOL]H�D�PXOWLSOH�FKRLFH�EDQN�RI�TXHVWLRQV�ZKLFK�KH�FDQ�SXOO�IURP��%HFDXVH�$/(.6�DYRLGV�WKH

XVH�RI�PXOWLSOH�FKRLFH�TXHVWLRQV��WKLV�V\VWHP�ZRXOG�QRW�VDWLVI\�3URIHVVRU�)ORU\DQ¶V�QHHGV�

)XUWKHUPRUH��VWXGHQWV�FDQQRW�OHDUQ�&RPSXWHU�6FLHQFH�UHODWHG�VXEMHFWV�XVLQJ�$/(.6��DV�LW�RQO\

RIIHUV�PDWKHPDWLFV��EXVLQHVV��DQG�VFLHQFH�FRXUVHV���0F*UDZ�+LOO�������

3HDUVRQ
V�0\/DE�	�0DVWHULQJ�LV�DQRWKHU�DVVHVVPHQW�WRRO�EDVHG�RQ�WKH�LGHD�WKDW�VWXGHQWV

OHDUQ�DW�WKHLU�RZQ�SDFH�7KH�V\VWHP�SHUVRQDOL]HV�VWXG\��KHOSLQJ��VWXGHQWV�XQGHUVWDQG�ZKDW�WKH\

NQRZ��ZKDW�WKH\�GR�QRW��DQG�ZKHUH�WR�VSHQG�WKHLU�WLPH�VWXG\LQJ���0\/DE�	�0DVWHULQJ�KDV

�SHUVRQDOL]HG�OHDUQLQJ�SLQSRLQWV�WKH�SUHFLVH�DUHDV�ZKHUH�HDFK�VWXGHQW�QHHGV�SUDFWLFH��JLYLQJ�DOO

�



VWXGHQWV�WKH�VXSSRUW�WKH\�QHHG��ZKHQ�DQG�ZKHUH�WKH\�QHHG�LW��WR�EH�VXFFHVVIXO����3HDUVRQ�,QF��

������3HDUVRQ
V�0\/DE�	�0DVWHULQJ�GRHV�RIIHU�FRPSXWHU�VFLHQFH�FRXUVHV��XQOLNH�$/(.6�

:H�KDYH�H[SDQGHG�XSRQ�WKH�SUHYLRXV�WHDP¶V�SURMHFW��:H�DGGHG�WKH�DELOLW\�IRU�WKH�V\VWHP

WR�DGPLQLVWHU�TXL]]HV��WKH�DELOLW\�IRU�SURIHVVRUV�WR�GHVLJQDWH�WHDFKLQJ�DVVLVWDQWV��SURSHU

DXWKHQWLFDWLRQ�DQG�VHFXULW\�PHDVXUHV��DQG�VFDODELOLW\�IRU�SURIHVVRUV�WR�FUHDWH�FODVVHV�RI�DQ\�VL]H�

4XL]]HV�FDQ�KDYH�PXOWLSOH�FKRLFH�RU�3DUVRQ¶V�SUREOHP�TXHVWLRQV��SXOOLQJ�UDQGRP

TXHVWLRQV�IURP�D�EDQN�FUHDWHG�RU�XSORDGHG�E\�WKH�SURIHVVRU��(DFK�TXHVWLRQ�KDV�D�SUHGHWHUPLQHG

DQVZHU�NH\��DQG�WKH�V\VWHP�FDQ�DXWRPDWLFDOO\�JUDGH�TXL]]HV��4XL]]HV�FDQ�DOVR�DGPLQLVWHU

IUHH�UHVSRQVH�RU�FRGLQJ�TXHVWLRQV�LI�WKH�SURIHVVRU�ZDQWV��EXW�WKH\�FDQQRW�EH�DXWRPDWLFDOO\�JUDGHG

DQG�PXVW�EH�PDQXDOO\�JUDGHG�E\�WKH�SURIHVVRU�RU�WKHLU�WHDFKLQJ�DVVLVWDQWV�

3URIHVVRUV�FDQ�GHVLJQDWH�WHDFKLQJ�DVVLVWDQWV��DOORZLQJ�WKHP�WR�DFFHVV�DQG�PRGLI\�VWXGHQW

JUDGHV��7HDFKLQJ�DVVLVWDQWV�FDQ�DOVR�JUDGH�RWKHU�VWXGHQWV¶�VXEPLVVLRQV�PDQXDOO\�LI�QHHGHG�IRU

IUHH�UHVSRQVH�RU�FRGLQJ�TXHVWLRQV�

7KH�V\VWHP�DOORZV�VWXGHQWV�WR�ORJ�LQ��SURSHUO\�DXWKHQWLFDWHV�WKHP�XVLQJ�*RRJOH¶V�2$XWK

SURWRFRO��,Q�DGGLWLRQ��WKH�V\VWHP¶V�$3,�HQGSRLQWV�DUH�QRZ�SURSHUO\�VHFXUHG�DQG�FDQQRW�EH

DFFHVVHG�ZLWKRXW�EHLQJ�DXWKHQWLFDWHG�ILUVW��7KH�V\VWHP�DOORZV�IRU�PDVV�XSORDG�RI�ERWK�URVWHUV�RI

VWXGHQWV�DQG�WKHLU�JUDGHV��YLD�FRPPD�VHSDUDWHG�YDOXH�ILOHV�

�



�� 6\VWHP 'HVLJQ

$W�WKH�KLJKHVW�OHYHO��WKLV�DSSOLFDWLRQ�LV�GHVLJQHG�WR�DOORZ�SURIHVVRUV�WR�VHW�XS�FODVVHV�

DGPLQLVWHU�KRPHZRUN��DQG�JLYH�TXL]]HV�WR�WKHLU�VWXGHQWV��DOO�ZKLOH�WUDFNLQJ�JUDGHV�DQG�VHHLQJ

RYHUDOO�SURJUHVV��6WXGHQWV�DV�ZHOO�KDYH�WKH�DELOLW\�WR�WDNH�WKHLU�TXL]]HV��VHH�WKHLU�JUDGHV��DQG

LQWHUIDFH�ZLWK�WKH�FODVV�WKURXJK�WKLV�V\VWHP�

:H�GHYHORSHG�WKH�IURQWHQG�RI�WKLV�V\VWHP�ZLWK�9XH�MV��-DYDVFULSW��DQG�WKH�EDFNHQG

WKURXJK�'MDQJR��3\WKRQ���7KHVH�DUH�WKH�IUDPHZRUNV�DQG�ODQJXDJHV�LQ�ZKLFK�RXU�IRXQGDWLRQDO

FRGH�ZDV�ZULWWHQ��SDVVHG�XS�WR�XV�IURP�D�JURXS�ZKLFK�ZRUNHG�WR�EXLOG�D�OHVV�UREXVW�YHUVLRQ�RI

WKLV�V\VWHP�ODVW�\HDU��:H�DUH�FXUUHQWO\�RSHUDWLQJ�XQGHU�WKH�*18�*3/�YHUVLRQ����7KLV�OLFHQVH

VHFXUHV�WKH�ULJKWV�RI�DQ\RQH�WR�XVH�DQG�FKDQJH�RXU�FRGH��DQG�WR�VKDUH�WKDW�FRGH�DQG�DQ\�FKDQJHV

PDGH�WR�LW��,W�DOVR�FRQWDLQV�D�YDULHW\�RI�GHIHQVHV�DJDLQVW�PDOLFLRXV�OHJDO�DFWLRQ�LQYROYLQJ�WKH

OLFHQVH�LWVHOI�

����6\VWHP�5HTXLUHPHQWV

*DWKHULQJ�V\VWHP�UHTXLUHPHQWV�DOORZV�GHVLJQHUV�WR�ZRUN�GLUHFWO\�ZLWK�WKH�FXVWRPHU�WR

FUHDWH��PHWULFV�WKDW�FOHDUO\�GLVSOD\�ZKDW�HQG�JRDOV�WKH�FXVWRPHU�KDV�IRU�WKH�SURGXFW�

5HTXLUHPHQWV�DOVR�DOORZ�WKH�GHVLJQHUV�WR�YLVXDOL]H�SURJUHVV�GXULQJ�WKH�GHYHORSPHQW�RI�WKH

SURGXFW��$VVLJQLQJ�HDFK�UHTXLUHPHQW�D�GHDGOLQH�IRUFHV�WKH�GHVLJQHUV�WR�SODQ�WKH�RUGHU�WKDW�HDFK

UHTXLUHPHQW�ZLOO�EH�IXOILOOHG��VWUHDPOLQLQJ�WDVN�VFKHGXOLQJ��&UHDWLQJ�D�FRPSUHKHQVLEOH�OLVW�RI

GHOLYHUDEOHV�ZLWK�WKH�FXVWRPHU�OHWV�WKH�GHVLJQHUV�NQRZ�ZKDW�IXQFWLRQV�DQG�IHDWXUHV�WKH\�ZLOO

QHHG�WR�SODQ�WR�LPSOHPHQW�

2XU�PLQLPXP�UHTXLUHPHQWV�

��



3URIHVVRUV�VKRXOG�EH�DEOH�WR�

Ɣ $FFHVV�DOO�WKH�IXQFWLRQDOLW\�RI�WKH�V\VWHP�

Ɣ 3UHYHQW�VWXGHQW�GDWD�IURP�EHLQJ�DFFHVVHG�E\�RWKHU�VWXGHQWV�RU�XQLGHQWLILHG�XVHUV�

Ɣ 6HW�XS�WRSLFV�WR�IROORZ�WKH�V\OODEXV�

2XU�GHVLUHG�UHTXLUHPHQWV�

3URIHVVRUV�VKRXOG�EH�DEOH�WR�

Ɣ $GPLQLVWHU�PXOWLSOH�FKRLFH�TXHVWLRQV�

Ɣ $GPLQLVWHU�3DUVRQ
V�3UREOHP�TXHVWLRQV�

Ɣ +DYH�WKH�V\VWHP�SXOO�TXHVWLRQV�UDQGRPO\�IURP�D�EDQN�

Ɣ 'LVSOD\�WKH�ILQDO�JUDGH�ZLWK�VWDLU�VWHS�OHYHO�RI�FRPSHWHQF\�SHU�WRSLF�

Ɣ +DYH�WKH�V\VWHP�SHUIRUP�ZHOO�DQG�QRW�VKRZ�VLJQV�RI�QRWLFHDEOH�GHOD\�ZKHQ

VXEPLWWLQJ�DVVLJQPHQWV�DQG�YLHZLQJ�UHVXOWV�

Ɣ 8SORDG�GDWD�DQG�KDYH�LW�EH�SURFHVVHG�TXLFNO\�

Ɣ *LYH�DFFHVV�WR�7$V�VR�WKDW�WKH\�FDQ�DFFHVV�VWXGHQW�JUDGHV

6WXGHQWV�VKRXOG�EH�DEOH�WR�

Ɣ $FFHVV�WKHLU�RZQ�GDWD�DQG�JUDGHV�IRU�WKH�FRXUVH�

Ɣ 2QO\�GLVSOD\�XQLWV�WKDW�KDYH�EHHQ�
XQORFNHG
�

2XU�RSWLRQDO�UHTXLUHPHQWV�

��



3URIHVVRUV�VKRXOG�EH�DEOH�WR�

Ɣ 6HW�XS�DXWRPDWLF�JUDGLQJ�IRU�HDFK�WRSLF�WR�PDWFK�WKH�JUDGLQJ�V\VWHP�RI�WKH

V\OODEXV�

Ɣ $GPLQLVWHU�VKRUW�DQVZHU�FRGLQJ�TXHVWLRQV�

Ɣ $OORZ�JUDGHUV��3URIV�7$V��WR�PDQXDOO\�DVVLJQ�JUDGHV�WR�ORQJIRUP�DQVZHUV�

����:LUHIUDPHV

$W�D�EDVH�OHYHO��RXU�DSSOLFDWLRQ�LV�YHU\�8,�KHDY\��7KHUH�LV�D�ODUJH�TXDQWLW\�RI�LQIRUPDWLRQ

WR�FRQVWDQWO\�FUHDWH��UHDG��XSGDWH��GHOHWH��DQG�GLVSOD\�WR�WKH�XVHU��:LWK�WKDW��ZLUHIUDPHV�DUH

HVVHQWLDO��DV�WKH\�HQVXUH�WKDW�ERWK�WKH�FOLHQW�DQG�GHYHORSHUV�KDYH�D�VLQJOH�FOHDU�DQG�FRQFLVH

RXWOLQH�RI�KRZ�WKH�GDWD�LQ�WKH�DSSOLFDWLRQ�VKRXOG�EH�SUHVHQWHG�WR�WKH�XVHU��/XFNLO\��D�ODUJH�SRUWLRQ

RI�RXU�GDWD�LV�VWUXFWXUHG�LQ�YHU\�VLPLODU�IDVKLRQV��PDNLQJ�WKH�ZLUHIUDPLQJ�SURFHVV�VXEVWDQWLDOO\

PRGXODU�

��



)LJXUH����:LUHIUDPHV��

��



)LJXUH����:LUHIUDPHV��

)LJXUH����:LUHIUDPHV��

��



����6DPSOH�&RGH

)LJXUH����0RGHOV�6DPSOH�&RGH

7KHVH�WKUHH�FRGH�EORFNV�DUH�WKH�4XL]��6WXGHQW�WR�4XL]��DQG�4XL]�4XHVWLRQ�PRGHOV��7KH�TXL]

IHDWXUH�ZDV�RQH�RI�WKH�RQHV�PRVW�H[WHQVLYHO\�ZRUNHG�RQ�E\�WKLV�WHDP�

��



)LJXUH����4XL]�4XHVWLRQ�6DPSOH

7KH�YDULRXV�DSLBYLHZV�IRU�WKH�4XL]�4XHVWLRQV�REMHFW�

��



)LJXUH����-DYDVFULSW�6DPSOH�&RGH

7KLV�LV�D�IURQWHQG�D[LRV�PHWKRG�WKDW�UHWULHYHV�D�OLVW�RI�DOO�VWXGHQWV�HQUROOHG�LQ�D�JLYHQ�WRSLF�

)LJXUH����+70/�6DPSOH�&RGH

+70/�IRU�WKH�TXL]�IURQWHQG�GLVSOD\�

��



)LJXUH����)URQWHQG�6DPSOH�&RGH

)URQWHQG�PHWKRG�IRU�UHWULHYLQJ�TXL]�TXHVWLRQV�

��



����6DPSOH�7HVWV

%\�KDYLQJ�VXEVWDQWLDO�XQLW�WHVWV�WKDW�FRYHU�PRVW��LI�QRW�DOO��RI�WKH�SURGXFW��ZH�HQVXUH�WKDW

WKH�LPSOHPHQWHG�IHDWXUHV�ZRUN�LQ�WKH�GHVLUHG�FLUFXPVWDQFH�DQG�FDQ�KDQGOH�XQGHVLUHG

FLUFXPVWDQFHV��,Q�DGGLWLRQ��WHVWV�DOVR�KHOS�ZKHQ�PRGLI\LQJ�VHFWLRQV�RI�FRGH�E\�YHULI\LQJ�WKDW

WKH\�VWLOO�ZRUN�SURSHUO\�DIWHU�D�FKDQJH��7HVWLQJ�VHUYLFHV��VXFK�DV�7UDYLV�&,��DUH�XVHIXO�LQ�WKLV

UHJDUG�EHFDXVH�WKH\�HQVXUH�RQO\�EXLOGV�WKDW�FRPSOHWH�DOO�WHVWV�DUH�GHSOR\HG��DQG�WKXV�ZRUN�DV

H[SHFWHG��,I�WKHUH�DUH�DQ\�LVVXHV�ZLWK�WKH�EXLOG��WKH�GHYHORSPHQW�WHDP�LV�QRWLILHG�DQG�FDQ�TXLFNO\

IL[�WKHP��VLQFH�WKH�WHDP�ZRXOG�RQO\�KDYH�WR�ORRN�DW�WKH�IDLOLQJ�WHVWV�WR�GHWHUPLQH�WKH�LVVXH�

)LJXUH����*(7�6WXGHQW�7HVW�6DPSOHV

$ERYH��WKHVH�DUH�WKUHH�VDPSOH�WHVWV�WKDW�WHVW�WKH�*(7�IXQFWLRQDOLW\�RI�WKH�VWXGHQW�YLHZ�

7KHVH�HQVXUH�WKDW��ZKHQ�WKH�SURSHU�$3,�FDOO�LV�PDGH��WKH�EDFNHQG�UHWXUQV�WKH�FRUUHFW�LQIRUPDWLRQ

DV�ZHOO�DV�D�VWDWXV�FRGH�RI������ZKLFK�PHDQV�D�VXFFHVV�

��



)LJXUH�����7RSLF�&DVFDGLQJ�7HVW�6DPSOHV

$ERYH��WKHVH�DUH�WHVWV�WKDW�FRYHU�DVVLJQPHQW�JUDGH�FDVFDGLQJ�DQG�WKH�PDSSLQJ�RI

DVVLJQPHQW�JUDGHV�WR�FRPSHWHQF\�LQ�D�WRSLF��7KH�WHVWV�DVVLJQ�JUDGHV�WR�WZR�DVVLJQPHQWV�LQ�D

WRSLF�DQG�HQVXUHV�WKDW�WKH�PDSSLQJ�RI�JUDGHV�WR�FRPSHWHQF\�IXQFWLRQV�DV�H[SHFWHG���DFKLHYLQJ

KLJK�JUDGHV�RQ�WKH�DVVLJQPHQW�OHDGV�WR�PDVWHU\�RI�WKH�WRSLF��ZKLOH�ORZ�JUDGHV�OHDG�WR�ORZHU

OHYHOV�RI�FRPSHWHQF\��

��



����&RGH�&RYHUDJH

:H�DUH�XVLQJ�'MDQJR¶V�EXLOW�LQ�FRYHUDJH�UHSRUW�SDFNDJH�WR�WUDFN�RXU�S\WKRQ�FRGH

FRYHUDJH��7R�VHW�XS�WKH�FRGH�FRYHUDJH�UHSRUW��IROORZ�WKHVH�LQVWUXFWLRQV

� VXGR�GRFNHU�FRPSRVH�XS

7KHQ��RSHQ�D�QHZ�WHUPLQDO�DQG�FG�LQWR�WKH�VUF�GLUHFWRU\�DQG�W\SH�WKH�IROORZLQJ

� VXGR�GRFNHU�H[HF��LW�EDFNHQG�EDVK

� FRYHUDJH�UXQ���VRXUFH 
�
�PDQDJH�S\�WHVW

� FRYHUDJH�UHSRUW

7KH�UHSRUW�GLVSOD\V�HDFK�ILOH�WKDW�ZH�KDYH�ZULWWHQ�FRGH�IRU��WKHLU�WRWDO�OLQHV�FRYHUHG�IURP

WHVWV��DQG�WRWDO�OLQHV�DYDLODEOH�IRU�FRYHUDJH��$W�WKH�HQG�RI�WKH�UHSRUW��DOO�FRYHUHG�OLQHV�DQG�WRWDO

OLQH�FRXQWV�DUH�VXPPHG�XS�LQ�WKH�ILQDO�FRYHUDJH�UHSRUW��7KH�IROORZLQJ�LPDJH�SURYLGHV�DQ

H[DPSOH�WR�WKHVH�VWDWLVWLFV�

)LJXUH ��� &RGH &RYHUDJH 5HSRUW 6DPSOH

��



����,QVWDOODWLRQ�,QVWUXFWLRQV

5HTXLUHPHQWV

Ɣ 8QL[�EDVHG�26��/LQX[��0DF26�
ż 7KH�LQVWDOO�LQVWUXFWLRQV�ZHUH�ZULWWHQ�IRU�8EXQWX�������/76

Ɣ �*%�RI�UDP
ż �*%�LV�UHFRPPHQGHG��DOWKRXJK�ZH�KDYH�XVHG�DV�OLWWOH�DV��*%�IRU�GHYHORSPHQW

DQG��*%�IRU�SURGXFWLRQ�GHSOR\PHQWV
ż ,Q�JHQHUDO��WKH�DSSOLFDWLRQ�WDNHV�DURXQG�����0%�WR�UXQ�SURSHUO\��EXW�UHTXLUHV

PRUH�UDP�ZKHQ�EXLOGLQJ�WKH�GRFNHU�FRQWDLQHUV

6HWXS

Ɣ &ORQH�WKH�UHSR
Ɣ 'RZQORDG�'RFNHU�DQG�GRFNHU�FRPSRVH
Ɣ 6HWXS�*RRJOH�2$XWK�IURP�WKH�*RRJOH�$3,�&RQVROH
Ɣ 7R�LQVWDOO�ORFDOO\�IRU�GHYHORSPHQW��IROORZ�WKH�'HYHORSPHQW�,QVWDOO�,QVWUXFWLRQV
Ɣ 7R�LQVWDOO�RQ�D�SXEOLFDOO\�DFFHVVLEOH�SURGXFWLRQ�VHUYHU��IROORZ�WKH�3URGXFWLRQ�,QVWDOO

,QVWUXFWLRQV

,QVWDOOLQJ�'RFNHU�&(�DQG�'RFNHU�&RPSRVH

�� ,QVWDOO�'RFNHU��IRU�XEXQWX�

VXGR DSW XSGDWH

VXGR DSW LQVWDOO GRFNHU�LR

�� 7HVW�WKH�LQVWDOODWLRQ�RI�'RFNHU
ż 5XQ�VXGR GRFNHU UXQ KHOOR�ZRUOG�LQ�WKH�WHUPLQDO
ż <RX�ZLOO�VHH�WKLV�ZLQGRZ�RQ�VXFFHVVIXO�LQVWDOO

��



)LJXUH�����'RFNHU�,QVWDOO�6DPSOH�6FUHHQ

�� ,QVWDOO�'RFNHU�&RPSRVH
ż 'RZQORDG�WKH�ODWHVW�YHUVLRQ

Ŷ 5XQ�VXGR FXUO �/
�KWWSV���JLWKXE�FRP�GRFNHU�FRPSRVH�UHOHDVHV�GRZQORDG��������GRFNHU�FRPSRVH���XQDPH
�V����XQDPH �P�� �R �XVU�ORFDO�ELQ�GRFNHU�FRPSRVH

ż $SSO\�SHUPLVVLRQV
Ŷ 5XQ�VXGR FKPRG �[ �XVU�ORFDO�ELQ�GRFNHU�FRPSRVH

ż &UHDWH�D�V\PEROLF�OLQN
Ŷ 5XQ�VXGR OQ �V �XVU�ORFDO�ELQ�GRFNHU�FRPSRVH �XVU�ELQ�GRFNHU�FRPSRVH

ż 7HVW�WKH�LQVWDOO
Ŷ 5XQ�GRFNHU�FRPSRVH ��YHUVLRQ
Ŷ 2Q�VXFFHVV�\RX�ZLOO�VHH�DQ�RXWSXW�VLPLODU�WR

)LJXUH�����'RFNHU�&RPSRVH�6DPSOH�2XWSXW

�� &RQILJXUH�'RFNHU�WR�UXQ�RQ�ERRW
ż 5XQ�VXGR V\VWHPFWO HQDEOH GRFNHU�LQ�WKH�WHUPLQDO

�� &RQILJXUH�'RFNHU�WR�UXQ�DV�QRQ�DGPLQ
ż 5XQ�VXGR XVHUPRG �D* GRFNHU �^86(5`

ż /RJRXW�DQG�ORJ�EDFN�LQ

��



6HWWLQJ�XS�*RRJOH�2$XWK

)RU�2$XWK�LQ�GHYHORSPHQW��XVH�WKH�GRPDLQ�VSW�DFDV�FRP�DQG�DGG�LW�WR�\RXU��HWF�KRVWV�ILOH�VR�WKDW�LW
GLUHFWV�WR�ORFDOKRVW��LQVWUXFWLRQV�LQ�GHYHORSPHQW�LQVWDOO�LQVWUXFWLRQV���)RU�2$XWK�LQ�SURGXFWLRQ�
XVH�WKH�GRPDLQ�WKDW�\RXU�VHUYHU�LV�DFFHVVLEOH�DW�

�� 1DYLJDWH�WR�WKH�*RRJOH�$3,�&RQVROH
ż /RJLQ�XVLQJ�\RXU�JPDLO

�� &UHDWH�D�QHZ�SURMHFW�E\�FOLFNLQJ�RQ�WKH�ER[�QH[W�WR�*RRJOH�$3,V�WKHQ�VHOHFWLQJ�QHZ
SURMHFW

)LJXUH�����*RRJOH�$3,�3URMHFW�&UHDWLRQ

��



�� 1DPH�\RXU�QHZ�SURMHFW�DQG�FOLFN�FUHDWH

)LJXUH�����*RRJOH�$3,�3URMHFW�1DPH

�� 6HOHFW�WKH�QHZ�SURMHFW

)LJXUH�����*RRJOH�$3,�6HOHFWLRQ

��



�� 6HOHFW�WKH�2$XWK�&RQVHQW�6FUHHQ�WDE�RQ�WKH�OHIW�PHQX
Ɣ 6HOHFW�([WHUQDO�

)LJXUH�����*RRJOH�2$XWK�&RQVHQW�6FUHHQ

Ɣ *LYH�WKH�DSSOLFDWLRQ�D�QDPH
Ɣ $GG�WKH�GRPDLQ�WR�WKH�DXWKRUL]HG�GRPDLQV�OLVW�
Ɣ &OLFN�VDYH

�� 6HOHFW�WKH�&UHGHQWLDOV�WDE
Ɣ &OLFN�RQ�&UHDWH�&UHGHQWLDOV

ż 6HOHFW�2$XWK�FOLHQW�,'
ż 6HOHFW�:HE�$SSOLFDWLRQ

Ŷ 1DPH�LW�637�RU�DQRWKHU�QDPH�LI�GHVLUHG

��



)LJXUH�����*RRJOH�2$XWK�&OLHQW�,'�&UHDWLRQ

Ɣ $GG�\RXU�GRPDLQ�WR�WKH�$XWKRUL]HG�-DYD6FULSW�2ULJLQV�DQG�WKH�5HGLUHFW�85/V
ż ,I�XVLQJ�WKH�SURGXFWLRQ�GHSOR\PHQW��XVH�KWWSV��RWKHUZLVH�XVH�KWWS

Ɣ &OLFN�6DYH

��



�� <RX�ZLOO�EH�JLYHQ�D�SRS�XS�GLDORJ��FRS\�WKH�&OLHQW�,'

)LJXUH�����*RRJOH�2$XWK�&OLHQW�,'�(GLWLQJ

Ɣ 2SHQ�WKH�SURMHFW�LQ�DQ�,'(
ż QDYLJDWH�WR�$XWK�MV

Ŷ VUF�IURQWHQG�VUF�YXH[�PRGXOHV�$XWK�MV

Ŷ (GLW�WKH�VKRZ�OLQH�WR�LQFOXGH�\RXU�&OLHQW�,'

��



)LJXUH�����*RRJOH�2$XWK�&OLHQW�,'�LQ�WKH�%DFNHQG

Ŷ QDYLJDWH�WR�����VUF�EDFNHQG�VSW$SS�DXWK�S\�
Ɣ (GLW�WKH�6(59(5B&/,(17B,'�WR�DOVR�PDWFK�\RXU�&OLHQW

,'

��



'HYHORSPHQW�PRGH�LQVWDOODWLRQ�LQVWUXFWLRQV

Ɣ 7R�HQDEOH�*RRJOH�RDXWK�ORFDOO\�LQ�GHYHORS�PRGH�IRU�VLJQ�XS�DQG�VLJQ�LQ��DGG�WKH
IROORZLQJ�OLQH�WR�\RXU��HWF�KRVWV�ILOH��RQ�OLQX[�RU�PDF����������� VSW�DFDV�FRP

Ɣ 1DYLJDWH�WR�VUF�DQG�UXQ�GRFNHU�FRPSRVH XS
ż 1RWH��\RX�PD\�KDYH�WR�XVH�VXGR�ZKHQ�H[HFXWLQJ�GRFNHU�FRPSRVH�FRPPDQGV

Ɣ /RDG�WKH�GHEXJ�XVHUV�LQWR�WKH�GDWDEDVH��:KLOH�GRFNHU�FRPSRVH�LV�XS��H[HFXWH�WKH
IROORZLQJ�FRPPDQG�LQ�DQRWKHU�WHUPLQDO�

GRFNHU H[HF EDFNHQG S\WKRQ� PDQDJH�S\ ORDGGDWD GHEXJBXVHUV�MVRQ

Ɣ &UHDWH�DQ�DGPLQ�DFFRXQW�ZLWK�WKH�IROORZLQJ�FRPPDQG�

GRFNHU H[HF �LW EDFNHQG S\WKRQ� PDQDJH�S\ FUHDWHVXSHUXVHU

7KH�DSSOLFDWLRQ�LV�DYDLODEOH�DW�VSW�DFDV�FRP�������7KH�DSL�LV�URXWHG�WR�VSW�DFDV�������7KH�GMDQJR
DGPLQ�SDJH�LV�DW�VSW�DFDV�FRP������DGPLQ

7KH�FRPPDQG�GRFNHU�FRPSRVH GRZQ�ZLOO�VWRS�WKH�FRQWDLQHUV�EXW�QRW�DOZD\V�GHOHWH�WKH�GDWDEDVH��,I
\RX�ZLVK�WR�GHOHWH�WKH�GDWDEDVH��H[HFXWH�GRFNHU�FRPSRVH GRZQ ��YROXPHV

1RWH��$FFHVVLQJ�WKH�DSSOLFDWLRQ�IURP�VSW�DFDV�FRP�LV�GRQH�WR�DOORZ�RDXWK�WR�ZRUN�ORFDOO\�VLQFH
*RRJOH�RDXWK�UHTXLUHV�DFFHVVLQJ�WKH�DSSOLFDWLRQ�IURP�DXWKRUL]HG�WRS�OHYHO�GRPDLQV��$FFHVVLQJ
IURP�VSW�DFDV�FRP�LV�QRW�UHTXLUHG�IRU�ORJJLQJ�LQWR�WKH�GHEXJ�XVHUV��<RX�FDQ�DFFHVV�WKH
DSSOLFDWLRQ�IURP�ORFDOKRVW�������EXW�RDXWK�ZLOO�QRW�ZRUN�IRU�UHJXODU�VLJQ�LQ�DQG�DFFRXQW�FUHDWLRQ�

5XQQLQJ�WHVWV

7HVWV�FDQ�EH�H[HFXWHG�ZLWK�WKH�IROORZLQJ�FRPPDQGV�LQVLGH�WKH�IROGHU�VUF�

��WHVW�EDFNHQG�VK

��WHVW�IURQWHQG�VK

<RX�PD\�QHHG�WR�DGG�H[HFXWDEOH�SHUPLVVLRQ�WR�H[HFXWH�WKHVH�VFULSWV��FKPRG �[ �VK��1RWH��7KH
DSSOLFDWLRQ�PXVW�QRW�EH�UXQQLQJ�EHIRUH�UXQQLQJ�WHVWV�

��



3URGXFWLRQ�LQVWDOODWLRQ�LQVWUXFWLRQV

Ɣ 1RWH��7KH�IROORZLQJ�FRPPDQGV�PXVW�EH�UDQ�RQ�WKH�SURGXFWLRQ�VHUYHU�LWVHOI�ZKLFK�LV
DFFHVVLEOH�E\�D�SXEOLF�GRPDLQ�RQ�WKH�LQWHUQHW

Ɣ 6HW�'20$,1�LQ�VUF�FRQILJ�GHSOR\PHQWBYDUV�WR�WKH�GRPDLQ�WKDW�\RX�ZLOO�EH�GHSOR\LQJ�RQ
Ɣ 6HWWLQJ�WKH�(0$,/�YDULDEOH�ZLOO�DVVRFLDWH�WKH�FHUWLILFDWHV�ZLWK�\RXU�HPDLO��ZKLFK�LV

UHFRPPHQGHG�E\�OHWVHQFU\SW
Ɣ ,QVLGH�WKH�VUF�IROGHU��JLYH�H[HFXWDEOH�SHUPLVVLRQV�WR��VK�ILOHV

FKPRG �[ �VK

Ɣ $SSO\�\RXU�FRQILJXUDWLRQ

��DSSO\BGHSOR\PHQWBYDUV�VK

Ɣ %XLOG�WKH�SURGXFWLRQ�ILOHV

GRFNHU�FRPSRVH �I GRFNHU�FRPSRVH�SURG�\PO EXLOG

Ɣ ,I�\RX�ZLVK�WR�DSSO\�D�GLIIHUHQW�FRQILJXUDWLRQ��\RX�PXVW�ILUVW�UXQ

��UHVHWBGHSOR\PHQWBYDUV�VK

EHIRUH�DSSO\LQJ�WKH�QHZ�FRQILJXUDWLRQ��7KH�EXLOG�ZLOO�QHHG�WR�EH�UDQ�DJDLQ�

ż 2SWLRQDOO\��\RX�FDQ�UHVHW�WKH�ILOHV�ZLWK�JLW FKHFNRXW ��:DUQLQJ��7KLV�ZLOO�ORVH�DOO
ORFDO�FKDQJHV�WR�WKH�VUF�ILOHV�

Ɣ &ROOHFW�FHUWLILFDWHV

VXGR ��LQLW�OHWVHQFU\SW�VK

ż ,03257$17��<RX�PXVW�H[HFXWH�WKLV�FRPPDQG�RQ�D�SXEOLF�VHUYHU�DFFHVVLEOH�DW
WKH�GRPDLQ�VSHFLILHG�LQ��VUF�FRQILJ�GHSOR\PHQWBYDUV

ż 3RUW����PXVW�EH�RSHQ�DQG�QRW�LQ�XVH�E\�DQRWKHU�SURJUDP
Ɣ 6WDUW�WKH�VHUYHU

GRFNHU�FRPSRVH �I GRFNHU�FRPSRVH�SURG�\PO XS

��



�� 5HVXOWV

7KH�6WXGHQW�3HUIRUPDQFH�7UDFNHU�VROYHV�PDQ\�RI�WKH�SUREOHPV�WKDW�RXU�FOLHQW�ZDV�IDFLQJ�

,W�QRZ�DOORZV�SURIHVVRUV�WR�FUHDWH�DQG�DGPLQLVWHU�DXWRPDWLFDOO\�JUDGHG�TXL]]HV�ZLWK

PXOWLSOH�FKRLFH�DQG�3DUVRQ¶V�SUREOHP�TXHVWLRQV��DORQJ�ZLWK�PDQXDOO\�JUDGHG�TXL]]HV�ZLWK

IUHH�UHVSRQVH�DQG�FRGLQJ�TXHVWLRQV��,Q�DGGLWLRQ��WKH�SUHYLRXV�WHDP¶V�V\VWHP�KDG�$3,�HQGSRLQWV

OLQNLQJ�WR�WKH�EDFNHQG�WKDW�ZHUH�QRW�VHFXUH��7KLV�PHDQW�WKDW�DQ\RQH�ZKR�NQHZ�WKH�SURSHU�VHFUHW

85/�H[WHQVLRQV�FRXOG�DFFHVV�WKH�EDFNHQG��LQFOXGLQJ�VWXGHQW�JUDGHV��7KHVH�HQGSRLQWV�KDYH�EHHQ

IL[HG��UHTXLULQJ�SURSHU�DXWKHQWLFDWLRQ�WR�DFFHVV�QRZ��3URIHVVRUV�FDQ�QRZ�GHVLJQDWH�WHDFKLQJ

DVVLVWDQWV�WKDW�FDQ�DFFHVV�DQG�PRGLI\�VWXGHQW�JUDGHV��PDQXDOO\�JUDGH�DQG�UHJUDGH�TXL]]HV��DQG

KHOS�ZLWK�VHWWLQJ�XS�FRXUVH�WRSLF�QRGHV�

2XU�JURXS�KDV�GLVFXVVHG�D�WHVWLQJ�GDWH�ZLWK�WKH�FXVWRPHU�DQG�SODQ�WR�WHVW�RXU�V\VWHP�ZLWK

KLP�LQ�HDUO\�$SULO�������:H�ZLOO�XVH�WKLV�WR�WHVW�HDFK�IHDWXUH�DQG�FROOHFW�PRUH�IHHGEDFN�IURP�WKH

FXVWRPHU�

��



�� &RQFOXVLRQV

$W�LWV�PRVW�GLVWLOOHG��WKH�SUREOHP�ZKLFK�RXU�DSSOLFDWLRQ�VHHNV�WR�VROYH�LV�D�QHHG�IRU�DQ

DSSOLFDWLRQ�WKURXJK�ZKLFK�D�3URIHVVRU�FDQ�VWUXFWXUH�D�GHFHQWUDOL]HG�WHDFKLQJ�H[SHULHQFH�ZLWK�D

GLUHFWHG��DF\FOLFDO�JUDSK�RI�OHDUQLQJ�WRSLFV��2XU�DSSOLFDWLRQ�QRW�RQO\�PHHWV�WKDW�QHHG��EXW�DOVR

H[FHHGV�LW�ZLWK�WKH�SRWHQWLDO�IRU�KLJK�SHUIRUPDQFH�DW�VFDOH�DQG�KLJK�SRWHQWLDO�IRU�DGDSWDWLRQ�WR

IXWXUH�QHHGV�

,Q�GHYHORSLQJ�WKLV�DSSOLFDWLRQ��ZH�HQFRXQWHUHG�D�QXPEHU�RI�RWKHU�SUREOHPV��HVSHFLDOO\

UHJDUGLQJ�KRZ�EHVW�WR�KDQGOH�D�QHZ�FRGHEDVH�DQG�D�ODFN�RI�H[SHULHQFH�GHYHORSLQJ�ZLWK�D�QHZ

IUDPHZRUN��7KURXJKRXW�RXU�GHYHORSPHQW�H[SHULHQFH��ZH�KDYH�QRW�RQO\�DGDSWHG�WR�DQG�RYHUFRPH

WKHVH�XQLTXH�FKDOOHQJHV��EXW�ZH�KDYH�FRQWLQXHG�WR�RXWSXW�D�XVDEOH�DQG�PRGXODU�SURGXFW��PHHWLQJ

D�VWDQGDUG�ZKLFK�H[FHHGV�WKRVH�RI�WKH�IRUPHU�FRGHEDVH��HVSHFLDOO\�ZLWK�UHJDUGV�WR�VHFXULW\��7KH

WHDP�KDV�OHDUQHG�YDULRXV�PHDQV�E\�ZKLFK�WR�RYHUFRPH�WKH�LVVXHV�RI�XQIRUHVHHQ�SUREOHPV�DQG

OHDUQLQJ�FXUYHV��DQG�ZH�KDYH�OHYHUDJHG�WKRXJKWIXO�ZRUN�GLVWULEXWLRQ��UHJXODU�FKHFN�LQ�PHHWLQJV

�ERWK�LQ�SHUVRQ�DQG�UHPRWH���DQG�VPDOO�OHYHOV�RI�VSHFLDOL]DWLRQ�ZLWKLQ�WKH�JURXS�WR�LQWHOOLJHQWO\

FRQWLQXH�WR�PRYH�IRUZDUG�

��



�� )XWXUH :RUN

$V�D�PRVW�LPPHGLDWH�QHHG��ZH�VHHN�WR�WHVW�RXW�WKH�QHZ�V\VWHP�DV�TXLFNO\�DV�SRVVLEOH��LQ

FDVH�WKHUH�DUH�PLQRU�IODZV�LQ�WKH�GHVLJQ�RU�JUDGLQJ�SURFHVV��$GGLWLRQDOO\��WKLV�DSSOLFDWLRQ�VHWV�D

IRXQGDWLRQ�IRU�PRUH�SHGDJRJLFDO�UHVHDUFK�UHJDUGLQJ�ZD\V�LQ�ZKLFK�WKH�GHFHQWUDOL]HG�OHDUQLQJ

H[SHULHQFH�FDQ�EH�KHOSIXO��:LWK�D�PRGXODU�DQG�VFDODEOH�DSSOLFDWLRQ�VXFK�DV�WKLV��ZH�FDQ

LQYHVWLJDWH�ZKLFK�W\SHV�RI�VXEMHFWV�DUH�PRVW�YLDEOH�DQG�ZKLFK�W\SHV�RI�VWXGHQWV�DUH�PRVW

DGYDQWDJHG�LQ�WKLV�V\VWHP��$Q�DSSOLFDWLRQ�OLNH�WKLV�DOVR�DOORZV�IRU�UHVHDUFK�LQWR�ZKLFK�WHDFKLQJ

PHWKRGV�DQG�VW\OHV�DUH�PRVW�VXLWDEOH�WR�D�GHFHQWUDOL]HG�HGXFDWLRQDO�H[SHULHQFH��ZKLFK�PD\�DVVLVW

SURIHVVRUV�LQ�VWUXFWXULQJ�WKHLU�FODVVHV�LQ�WKH�IXWXUH�

7KLV�DSSOLFDWLRQ�KDV�DOZD\V�EHHQ�GHVLJQHG�ZLWK�LPSURYHPHQW�DQG�PRGXODULW\�LQ�PLQG��$V

D�UHVXOW��IXWXUH�ZRUN�FRXOG�DOVR�LQFOXGH�PRUH�VLPSOLILHG�HIIRUWV��VXFK�DV�H[SDQGLQJ�WKH�OLVW�RI

IHDWXUHV�ZLWKLQ�WKH�DSSOLFDWLRQ��LPSURYLQJ�WKH�XVHU�LQWHUIDFH��DQG�GHYHORSLQJ�D�ZHOO�GRFXPHQWHG

$3,�VXFK�WKDW�RWKHU�UHVHDUFKHUV�FDQ�HDVLO\�PRGLI\�DQG�XVH�WKH�FRGH�ZKLFK�ZH�KDYH�ZULWWHQ�

7KLV�WHFKQLFDO�UHSRUW�PLJKW�DOVR�VHUYH�DV�D�SLHFH�RI�UHVHDUFK�UHJDUGLQJ�KRZ�EHVW�WR�KDQGOH

ODUJHU�DPRXQWV�RI�WXUQRYHU�LQ�FRQWLQXRXV�GHYHORSPHQW�RI�D�SURMHFW��,Q�RXU�SDUWLFXODU�FDVH��HDFK

PHPEHU�RI�WKH�GHYHORSPHQW�WHDP�KDG�OHIW��DQG�D�FRPSOHWHO\�QHZ�GRFNHW�RI�ZRUNHUV�EHJDQ�WR

OHDUQ�DERXW�DQG�GLVVHFW�WKH�FRGH�EDVH��,W�LV�SRVVLEOH�WKDW�VXFK�D�SKHQRPHQRQ�KDSSHQV�LQ�WKH

LQGXVWU\�DV�ZHOO��DQG�E\�QRWLQJ�WKH�SDUWLFXODU�VWUXJJOHV�WKDW�ZH�DV�D�WHDP�IDFHG��ZH�FDQ�OHDUQ�KRZ

WR�OLJKWHQ�WKH�EXUGHQ�RQ�IXWXUH�WHDPV�
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�� 5HIHUHQFHV

0F*UDZ+LOO� >Q� G�@� 2YHUYLHZ RI $/(.6� 5HWULHYHG IURP
KWWSV���ZZZ�DOHNV�FRP�DERXWBDOHNV�RYHUYLHZ

0F*UDZ+LOO� >Q� G�@� :KDW LV $/(.6� 5HWULHYHG IURP KWWSV���ZZZ�DOHNV�FRP�DERXWBDOHNV

3HDUVRQ� >Q� G�@� 0\/DE DQG 0DVWHULQJ� 5HWULHYHG IURP
KWWSV���ZZZ�SHDUVRQP\ODEDQGPDVWHULQJ�FRP�QRUWKDPH
ULFD�HGXFDWRUV�IHDWXUHV�LQGH[�KWPO
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