
&XVWRPHU�ƊRZ�GDWD�YLVXDOL]DWLRQ�IRU�UHWDLO�DQDO\WLFV

-LQ�/LX
'HJUHH�3URMHFW�IRU�0DVWHU�RI�)LQH�$UWV�LQ�'HVLJQ

6FKRRO�RI�,QGXVWULDO�'HVLJQ
/XQG�8QLYHUVLW\





&XVWRPHU�ƊRZ�GDWD�YLVXDOL]DWLRQ�IRU�,.($�DQDO\WLFV
-LQ�/LX

'HJUHH�3URMHFW�IRU�0DVWHU�RI�)LQH�$UWV�LQ�'HVLJQ�
6FKRRO�RI�,QGXVWULDO�'HVLJQ��'HSDUWPHQW�RI�'HVLJQ�6FLHQFHV��/XQG�8QLYHUVLW\�
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6XSHUYLVRU��3HU�/LOMHTYLVW��6HQLRU�/HFWXUHU
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$FNQRZOHGJHPHQW

&ODXV�&KULVWLDQ�(FNKDUGW���([DPLQHU�	�3URIHVVLRU��,QGXVWULDO�'HVLJQ��/XQG�8QLYHUVLW\

3HU�/LOMHTYLVW���6XSHUYLVRU�	�6HQLRU�/HFWXUHU��,QGXVWULDO�'HVLJQ��/XQG�8QLYHUVLW\

(OLQ�2ODQGHU���3KG��,QGXVWULDO�'HVLJQ��/XQG�8QLYHUVLW\

;LDRUX�&KHQ���2SSRQHQW��,QGXVWULDO�'HVLJQ��/XQG�8QLYHUVLW\

0DOLQ�<QJYHVVRQ���,QWHUYLHZHU��6WXGHQW��,QGXVWULDO�'HVLJQ��/XQG�8QLYHUVLW\

0DMD�/LQGK���,QWHUYLHZHU��6WXGHQW��,QGXVWULDO�'HVLJQ��/XQG�8QLYHUVLW\

(ULN�'�1LOVVRQ���([WHUQDO�6XSHUYLVRU��$[LV�&RPPXQLFDWLRQV

0LNDHO�6:�1LOVVRQ���(QJLQHHULQJ�0DQDJHU��$[LV�&RPPXQLFDWLRQV

+¨NDQ�;�$UG¹���7HFKQRORJLFDO�&RQVXOWDQW��([SHUW�(QJLQHHU���$[LV�&RPPXQLFDWLRQV

$QQD�$UZLGL���,QWHUYLHZHU��%XVLQHVV�'HYHORSPHQW�0DQDJHU��$[LV�&RPPXQLFDWLRQV

$UPDQG�5XVWHPDM���,QWHUYLHZHU��3URGXFW�6SHFLDOLVW��$[LV�&RPPXQLFDWLRQV

6RQLD�%DVV���,QWHUYLHZHU��6DOHV�/HDGHU��,.($�0DOP¹

+DQQD�$QGHUVLQ���,QWHUYLHZHU��6DOHV�0DQDJHU��,.($�0DOP¹

)LQDOO\�� ,�ZRXOG� OLNH� WR� WKDQN� WR�DOO� WKH� WHDFKHUV�DQG�SURIHVVRUV�DW� WKH� ,.'&��DOO� WKH�

ORYHO\� SHRSOH� DW�$[LV�&RPPXQLFDWLRQ��0DGHOHLQH�%RVWU¹P��'DQLHO� )DON�� 6LUL�'RYQHU��

$QGHUV�0¨QVVRQ��9LFWRU�6WU¹PEHUJ��&DUO�/LQG��'DYLG�5\GHOO��/RXLVH�)XQNH�WKH�VWXGHQWV�

IURP�0,'��



$EVWUDFW

7KLV�PDVWHU� WKHVLV�FROODERUDWHV�ZLWK�$[LV�&RPPXQLFDWLRQV��ZKLFK� LV�D�6ZHGLVK�YLGHR�

FDPHUD�FRPSDQ\��7KH�PLVVLRQ�IRU�WKH�WKHVLV�ZDV�WR�WDNH�DGYDQWDJH�RI�$[LV�GHYHORSHG�

RU�GHYHORSLQJ�WHFKQRORJ\�WR�H[SORUH�WKH�GDWD�YDOXH�LQ�WKH�UHWDLO� LQGXVWU\�DQG�GHVLJQ�D�

GDWD�YLVXDOL]DWLRQ�LQWHUIDFH��

6KRSSLQJ� YLD�RQOLQH� VKRSSLQJ�SODWIRUPV�� FXVWRPHUV�ZLOO� OHDYH� WKHLU� VKRSSLQJ� MRXUQH\�

GDWD� DQG� WKH�GDWD� FDQ�EH� UHFRUGHG� VWHS�E\� VWHS��%\� DQDO\]LQJ� WKH� FRQYHUVLRQ� UDWH�

EHWZHHQ�GLIIHUHQW�ZHE�SDJHV�� UHWDLOHUV� FRXOG�QDUURZ�GRZQ�SUREOHP�DUHDV�DQG�HYHQ�

ORFDWH�SUREOHPV�HƋFLHQWO\��&RPSDUHG�ZLWK�RQOLQH�VKRSSLQJ�SODWIRUPV��WUDGLWLRQDO�UHWDLO�

VWRUHV� KDYH� OLPLWDWLRQV� RQ�GDWD�FROOHFWLQJ� DQG�GDWD�LQWHJUDWLQJ��:LWKRXW� DQDO\]LQJ�

VDOHV�QXPEHUV�� LW� LV�GLƋFXOW� IRU� UHWDLOHUV� WR�GLVFRYHU�DQ\�H[LVWLQJ�SUREOHPV�GXULQJ�D�

VKRSSLQJ� MRXUQH\� DQG� VDWLVI\� WKHLU� FXVWRPHUV� E\� RSWLPL]LQJ� WKH� VKRSSLQJ� MRXUQH\��

7KXV�� ,� VHOHFWHG� ,.($�DV�P\� WKHVLVŇV� XVH� VWXG\�DIWHU�P\�FRPSUHKHQVLYH�DQDO\VLV�RI�

FDPHUD�GDWD�FROOHFWLQJ�DGYDQWDJHV�DQG�UHWDLOHUŇV�FRQFHQWUDWHG�VKRSSLQJ�MRXUQH\�GDWD��

:LWK�D�VHULHV�RI�XVHU�UHVHDUFK��,�VHOHFWHG�WR�YLVXDOL]H�FXVWRPHU�ƊRZ�GDWD��ZKLFK�LV�DQ�

LPSRUWDQW� GDWD� UHIHUHQFH� IRU�PDNLQJ� VDOHV�SODQV�DQG�GHVLJQLQJ� OD\RXW�E\� DQDO\]LQJ�

WKH� UHODWLRQVKLS� EHWZHHQ� D� FXVWRPHUVŇ� SDWK� DQG� D� SURGXFW� ORFDWLRQ�� )LQDOO\�� EDVHG�

RQ� H[LVWLQJ� GDWD� FROOHFWLRQ� SURFHVV� DQG� GDWD� DQDO\VLV� SURFHGXUH�� ,� GHILQH� SURGXFW�

IXQFWLRQ�� WHVW� GHVLJQ� SURWRW\SH� DQG� ILQDOL]H�P\� FXVWRPHU� IORZ� GDWD� YLVXDOL]DWLRQ�

LQWHUIDFH�FRPELQHG�ZLWK�$[LV�EUDQG�LQGHQWDWLRQ��
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�����8VHU�UHVHDUFK�PHWKRG��������������������������������������������
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�����5HVHDUFK�FRQFOXVLRQ����������������������������������������������

��)81&7,21������������������������������������������������

�����)XQFWLRQ�GHƉQLWLRQ������������������������������������������������

�����3URWRW\SH�WHVWLQJ��������������������������������������������������

�����.H\�SDWK�VFHQDULR�������������������������������������������������������

�����)XQFWLRQ�VWUXFWXUH�PDS������������������������������������������
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$33(1',;���������������������������������������������������
6RQLD�ƉUVW�LQWHUYLHZ�DQG�UHVXOWV���

$33(1',;���������������������������������������������������
6RQLD�FDUG�VRUWLQJ�TXHVWLRQV�DQG�UHVXOWV�

$33(1',;��������������������������������������������������
3URWRW\SH�WHVWLQJ�TXHVWLRQV�DQG�UHVXOWV�

$33(1',;�����������������������������������������������������
7HUP�H[SODQDWLRQ�
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&KDSWHU��

,QWURGXFWLRQ
�����3URMHFW�EDFNJURXQG

�����5HVHDUFK�TXHVWLRQ

�����5HVHDUFK�LPSOLFDWLRQ

�����,QLWLDO�EULHI

�����'HPDUFDWLRQ

�����(WKLFDO�GHVLJQ
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����%DFNJURXQG

������:KR�LV�$[LV�&RPPXQLFDWLRQV"

$[LV�&RPPXQLFDWLRQV�LV�D�PDUNHW� OHDGHU� LQ�QHWZRUN�YLGHR�c%\�RƈHULQJ�WKH�LQWHOOLJHQW�GDWD�DQDO\WLF�

VROXWLRQV�� $[LV�&RPPXQLFDWLRQV� FRXOG� FUHDWH�PRUH� LQ�VWRUH� VDOHV� RSSRUWXQLWLHV� DQG� HQKDQFH�

FXVWRPHUV
�H[SHULHQFH�E\�LPSURYLQJ�VWRUH�OD\RXWV��VWDƈ�SODQQLQJ�DQG�WDUJHW�PDUNHWLQJ��

������2YHUDOO�PLVVLRQ�RƈHUHG�E\�$[LV�&RPPXQLFDWLRQV

$FFRUGLQJ� WR� WKH� UHWDLO� LQGXVWU\
V� QHHGV�� $[LV� &RPPXQLFDWLRQV� UHOHDVHG� IRXU� GDWD� DQDO\WLFV�

SURGXFWV�RQ� WKH�PDUNHW��ZKLFK�DUH� WUDƋF��RFFXSDQF\��GHPRJUDSKLFV� DQG�TXHXH�PDQDJHPHQW��

:LWK�WKH�WHFKQRORJ\�GHYHORSPHQW�RI�KDUGZDUH�DQG� LPDJH� LGHQWLƉFDWLRQ��$[LV
V�FDPHUD�FDQ�FROOHFW�

DQG�DQDO\]H�PRUH�GDWD�DQG�SURYLGH�PRUH�SRZHUIXO�GDWD�DQDO\WLFV�WRRO�IRU�UHWDLOHUV��+RZHYHU��IDFLQJ�

WKH�GLƈHUHQFHV�EHWZHHQ�WKH�QDWXUH�RI�UHWDLO�EXVLQHVV�DQG�GDWD�QHHGV�EDVHG�RQ�HPSOR\HH�SRVLWLRQ��

WKHUH�LV�D�JDS�EHWZHHQ�WKH�GDWD�DQDO\WLFV�VHUYLFH�DQG�WKH�UHDO�QHHGV�RI�UHWDLOHUV��7KHUHIRUH��RƈHUHG�

E\�$[LV�&RPPXQLFDWLRQ��P\�RYHUDOO�PLVVLRQ�RI�WKLV�PDVWHUV�WKHVLV�LV�WR�H[SORUH�UHWDLOHUV
�QHHGV�DQG�

GHVLJQ�D�GDWD�YLVXDOL]DWLRQ�LQWHUIDFH�EDVHG�RQ�$[LV
V�GHYHORSHG�RU�GHYHORSLQJ�WHFKQRORJ\��
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)LJXUH�������$[LV�&RPPXQLFDWLRQV�3URGXFW�)DPLO\ )LJXUH�������$[LV�&RPPXQLFDWLRQV�GDWD�DQDO\WLFV�SURGXFW�IDPLO\
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����%DFNJURXQG

������5HVHDUFK�EDFNJURXQG

7KHUH�DUH�D� ORW�RI� UHDVRQV�ZK\�D�FXVWRPHU�PDNHV�D�EX\LQJ�GHFLVLRQ��:LWK� WKH�SRZHUIXO� VXSSRUW�

RI�GDWD�FROOHFWLRQ�DQG�DQDO\WLFV��RQOLQH�VWRUHV�FRXOG� LGHQWLI\�SUREOHPV�E\�DQDO\]LQJ� WKH�YDULDWLRQV�

RI�FRQYHUVLRQ� UDWHV�GXULQJ�D�FXVWRPHU
V�VKRSSLQJ� MRXUQH\��DQG�RSWLPL]LQJ� WKH�FXVWRPHU�VKRSSLQJ�

MRXUQH\�E\�VROYLQJ�SUREOHPV�HƋFLHQWO\�DQG�DFFXUDWHO\��

+RZHYHU��FRPSDUHG�ZLWK�RQOLQH�VWRUHV�� WUDGLWLRQDO�SK\VLFDO� VWRUHV�VWLOO� ODFN�HƋFLHQW�GDWD�VXSSRUW��

IURP� WKH� VWDQGSRLQWV� RI� ERWK� GDWD�FROOHFWLRQ�DQG�GDWD�LQWHJUDWLRQ�� WR� LGHQWLI\� SUREOHPV� DQG�

RSWLPL]H� WKHP� WR�RƈHU�D�EHWWHU� VKRSSLQJ�H[SHULHQFH� WR� WKHLU� FXVWRPHUV��7KHUHIRUH�� WKH� VWDUWLQJ�

SRLQW�RI�P\�PDVWHUV�WKHVLV�LV�IURP�VKRSSLQJ�MRXUQH\�GDWD�UHVHDUFK�

'XULQJ�D�FXVWRPHU� VKRSSLQJ� MRXUQH\�� WKHUH�DUH�PDQ\� VWHSV�EHIRUH�D�ƉQDO� EX\LQJ� UHVXOW��:LWKRXW�

DQ�LQWHUDFWLRQ�EHWZHHQ�D�FXVWRPHU�DQG�D�SURGXFW��WKHUH�ZLOO�QRW�EH�D�EX\LQJ�UHVXOW��%DVHG�RQ�WKLV�

H[LVWLQJ�IDFW��LQ�DOO�NLQGV�RI�VKRSSLQJ�MRXUQH\�GDWD��P\�IRFXV�LV�ORFDWHG�RQ�WKH�DUHD�RI�FXVWRPHU�

SURGXFW�LQWHUDFWLRQ�GDWD��
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)LJXUH���������2QOLQH�VWRUH�FRQYHUVLRQ�UDWH�DQDO\VLV

)LJXUH���������3K\VLFDO�VWRUH�FRQYHUVLRQ�UDWH�DQDO\VLV
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����5HVHDUFK�TXHVWLRQV

���:KDW�NLQG�RI�UHWDLOHUV�ZRXOG�OLNH�WR�DQDO\]H�VKRSSLQJ�MRXUQH\�GDWD"

���:KDW�GDWD�GR�WKH\�FDUH�DERXW�DQG�ZKDW�LV�WKH�UHODWLRQVKLS�EHWZHHQ�GLƈHUHQW�GDWD�FDWHJRULHV"

���:KDW�JRDOV�GR�UHWDLOHUV�ZDQW�WR�DFKLHYH�E\�DQDO\]LQJ�VKRSSLQJ�MRXUQH\�GDWD"

����,PSOLFDWLRQ

/LPLWHG� E\� GDWD� UHVRXUFH�� HYHQ� WKRXJK� UHWDLOHUV� WU\� WR� LGHQWLI\� SUREOHPV� GXULQJ� D� VKRSSLQJ�

MRXUQH\�DQG�VROYH�WKHP��WKH\�VWLOO�WDNH�WKH�WUDGLWLRQDO�PHWKRGV�WKDW�DUH�PDLQO\�DERXW�VDOHV�QXPEHU�

DQDO\WLFV��ZKLFK�GR�QRW� KDYH�D�GLUHFW� UHODWLRQVKLS�DERXW� WKH�FXVWRPHU� VKRSSLQJ� MRXUQH\��7KHUH�

DUH� VRPH� WUDGLWLRQDO�PHWKRGV� RU� FRQGXFWLQJ� UHVHDUFK� DERXW� WKH� FXVWRPHU� VKRSSLQJ� MRXUQH\�

OLNH�TXHVWLRQQDLUHV�DQG�FROOHFWLQJ�FXVWRPHU� IHHGEDFN��ZKLFK�DUH� LQHIILFLHQW� DQG� WLPH�GHOD\LQJ��

%\� DQDO\]LQJ�GDWD� IURP� WKH� FXVWRPHU� VKRSSLQJ� MRXUQH\�� UHWDLOHUV� FRXOG� XQGHUVWDQG�FXVWRPHUV
�

QHHGV�HYHQ�EHWWHU�DQG�VDWLVI\� WKHLU�FXVWRPHUV
�QHHGV�DFFXUDWHO\�DQG� LPPHGLDWHO\��%\� LGHQWLI\LQJ�

SUREOHPV�LPPHGLDWHO\�DQG�QDUURZLQJ�GRZQ�WKH�SRVVLEOH�UHDVRQV�ZLWK�WKH�LQWHJUDWHG�GDWD�DQDO\WLFV�

V\VWHP��UHWDLOHUV�FRXOG�RSWLPL]H�VHUYLFHV�LQ�WKH�FRQVWDQWO\�FKDQJLQJ�PDUNHW��
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����,QLWLDO�EULHI

6HOHFWLQJ�D�SRWHQWLDO�UHWDLOHU�WKDW�KDV�D�VWURQJ�QHHG�RI�VKRSSLQJ�MRXUQH\�GDWD�DQG�FRQGXFWLQJ��D�

VHULHV�RI�XVHU�UHVHDUFK�WR�H[SORUH�XVHU�GDWD�QHHG��&RPELQLQJ�ZLWK�$[LVŇV�GHYHORSHG�RU�GHYHORSLQJ�

WHFKQRORJ\��GHVLJQ�D�GDWD�YLVXDOL]DWLRQ�LQWHUIDFH�WR�DQDO\]H�VKRSSLQJ�MRXUQH\�GDWD�HƋFLHQWO\�

����'HPDUFDWLRQ

7KHUH�DUH�GLƈHUHQW�DQG�GLYHUVH�GDWD�LQ�GLƈHUHQW�VFHQDULRV�GXULQJ�VKRSSLQJ�MRXUQH\��&ROODERUDWLQJ�

ZLWK�$[LV�&RPPXQLFDWLRQV�� ,�ZLOO� VHOHFW� D� XVH� FDVH�EDVHG�RQ� WKHLU� SURGXFW� DGYDQWDJHV��ZKLFK�

PHDQV�LW�LV�D�XVH�FDVH�WKDW�FDPHUDV�DUH�DEOH�WR�FROOHFW�GDWD�DQG�WKHLU�HQG�XVHU�KDV�D�VWURQJ�QHHG�

WR�DQDO\]H� VKRSSLQJ� MRXUQH\�GDWD�� ,Q� WKLV� FDVH�� WKH�SURGXFW� IXQFWLRQV�ZLOO� EH�XQLYHUVDO� WR� VRPH�

GHJUHH� EHFDXVH� WKH\� DUH� GHYHORSHG� IURP� WKH� FDPHUDŇV� GDWD� FROOHFWLRQ� FDSDELOLWLHV��+RZHYHU��

VRPH�IXQFWLRQV�RI�P\�GHVLJQ�FRXOG�EH�DSSOLHG�RQO\�LQ�VRPH�VSHFLƉF�VFHQDULRV�VLQFH�LW�LV�EDVHG�RQ�

D�VSHFLƉF�XVH�FDVH��7KHUHIRUH��WKLV�SURMHFW�LV�IRFXVLQJ�RQ�WKH�ZKROH�GHVLJQ�SURFHVV�WKDW�LQFOXGHV�

ORFDWH�D�UHVHDUFK�GLUHFWLRQ�DQG�H[SORUH�XVHUŇV�GDWD�QHHG�DQG�WUDQVIHU�XVHUŇV�UHTXLUHPHQWV�LQWR�D�

SURGXFW�IXQFWLRQ�EDVHG�RQ�D�VSHFLƉF�XVH�FDVH��
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����(WKLFDO�UHVHDUFK

,Q� WKLV� SURMHFW�� ,�ZLOO� NHHS�DQ�REMHFWLYH� DWWLWXGH� WR� FROOHFW� DQG�XVH�P\� LQWHUYLHZHH
V� GDWD�� DQG�
SUHVHQW�WKHP�DFFRUGLQJ�WR�WKHLU�ZLVKHV��%HVLGHV��WDONLQJ�DERXW�XVHU�GDWD�FROOHFWLRQ�DQG�DQDO\WLFV��
WKH\�KDYH�EHHQ�D�VHQVLWLYH�WRSLF�DUHD�IRU�PDQ\�\HDUV��$FFRUGLQJ�WR�7KH�*HQHUDO�'DWD�3URWHFWLRQ�
5HJXODWLRQ��*'35��WKDW�LV�JRLQJ�WR�FRPH�LQWR�IRUFH����0D\�������,�ZLOO�FRQGXFW�P\�SURMHFW�ZLWKLQ�
WKH� ODZ��%HORZ�� ,�ZLOO� OLVW� VHQVLWLYH�GDWD�DQG�VSHFLƉF�FDVHV� WKDW�DOORZ�DQDO\VLV� IRU�H[SODLQLQJ�P\�
FRQFHUQV�DERXW�DQDO\]LQJ�GDWD�LQ�WKH�UHWDLO�LQGXVWU\��

6RPH�VHQVLWLYH�GDWD�DUH�DEDQGRQHG�ZLWK� UHJDUG� WR� WKH�FROOHFWLRQ�DQG�DQDO\VLV� H[FHSW� VRPH�
VSHFLƉF�FDVH�

Ŏ�3HUVRQDO� GDWD� UHYHDOLQJ� UDFLDO� RU� HWKQLF� RULJLQ�� SROLWLFDO� RSLQLRQV�� UHOLJLRXV� RU� SKLORVRSKLFDO�
EHOLHIV�

Ŏ�7UDGH�XQLRQ�PHPEHUVKLS�

Ŏ�*HQHWLF�GDWD��ELRPHWULF�GDWD�SURFHVVHG�VROHO\�WR�LGHQWLI\�D�KXPDQ�EHLQJ�

Ŏ�+HDOWK�UHODWHG�GDWD�

Ŏ�'DWD�FRQFHUQLQJ�D�SHUVRQŇV�VH[�OLIH�RU�VH[XDO�RULHQWDWLRQ�

6RPH�VSHFLƉF�FDVHV�WKDW�DOORZ�WKH�FROOHFWLRQ�DQG�DQDO\VLV�RI�DQG�DQDO\]H�WKH�VHQVLWLYH�GDWD�

Ŏ�7KHcH[SOLFLW� FRQVHQWcRI� WKH� LQGLYLGXDO�ZDV�REWDLQHG� �D� ODZ�PD\� UXOH�RXW� WKLV�RSWLRQ� LQ�FHUWDLQ�
FDVHV��

Ŏ�$Qc(8�RU�QDWLRQDO�ODZ�RU�D�FROOHFWLYH�DJUHHPHQW��UHTXLUHV�\RXU�FRPSDQ\�RUJDQLVDWLRQ�WR�SURFHVV�
WKH�GDWD� WR�FRPSO\�ZLWK� LWV�REOLJDWLRQV�DQG� ULJKWV�� DQG� WKRVH�RI� WKH� LQGLYLGXDOV�� LQ� WKH�ƉHOGV�RI�
HPSOR\PHQW��VRFLDO�VHFXULW\�DQG�VRFLDO�SURWHFWLRQ�ODZ�



��

Ŏ�7KHcYLWDO�LQWHUHVWVcRI�WKH�SHUVRQ��RU�RI�D�SHUVRQ�SK\VLFDOO\�RU�OHJDOO\�LQFDSDEOH�RI�JLYLQJ�FRQVHQW��
DUH�DW�VWDNH�

Ŏ�<RX�DUHcD� IRXQGDWLRQ�� DVVRFLDWLRQ�RU�RWKHU�QRW�IRU�SURƉW�ERG\cZLWK�D�SROLWLFDO�� SKLORVRSKLFDO��
UHOLJLRXV� RU� WUDGH� XQLRQ� DLP�� SURFHVVLQJ� GDWD� DERXW� LWVcPHPEHUVc RU� DERXW� SHRSOH� LQ� UHJXODU�
FRQWDFW�ZLWK�WKH�RUJDQLVDWLRQ�

Ŏ�7KH�SHUVRQDO�GDWD�ZDVcPDQLIHVWO\�PDGH�SXEOLFcE\�WKH�LQGLYLGXDO�

Ŏ�7KH�GDWD�LV�UHTXLUHG�IRU�WKH�HVWDEOLVKPHQW��H[HUFLVH�RU�GHIHQFH�RIcOHJDO�FODLPV�

Ŏ�7KH�GDWD�LV�SURFHVVHG�IRU�UHDVRQV�RIcVXEVWDQWLDO�SXEOLF�LQWHUHVWcRQ�WKH�EDVLV�RI�(8�RU�QDWLRQDO�
ODZ�

Ŏ�7KH�GDWD�LV�SURFHVVHG�IRU�WKH�SXUSRVHV�RIcSUHYHQWLYH�RU�RFFXSDWLRQDO�PHGLFLQH��DVVHVVPHQW�RI�
WKH�ZRUNLQJ�FDSDFLW\�RI�WKH�HPSOR\HH��PHGLFDO�GLDJQRVLV��WKH�SURYLVLRQ�RI�KHDOWK�RU�VRFLDO�FDUH�RU�
WUHDWPHQW��RU�WKH�PDQDJHPHQW�RI�KHDOWK�RU�VRFLDO�FDUH�V\VWHPV�DQG�VHUYLFHV�RQ�WKH�EDVLV�RI�(8�RU�
QDWLRQDO�ODZ��RU�RQ�WKH�EDVLV�RI�D�FRQWUDFW�DV�D�KHDOWK�SURIHVVLRQDO�

Ŏ�7KH�GDWD�LV�SURFHVVHG�IRU�UHDVRQV�RIcSXEOLF�LQWHUHVW�LQ�WKH�ƉHOG�RI�SXEOLF�KHDOWKcRQ�WKH�EDVLV�RI�
(8�RU�QDWLRQDO�ODZ�

Ŏ�7KH�GDWD� LV� SURFHVVHG� IRUc DUFKLYLQJ�� VFLHQWLILF� RU� KLVWRULFDO� UHVHDUFK�SXUSRVHVcRU� VWDWLVWLFDO�
SXUSRVHV�RQ�WKH�EDVLV�RI�(8�RU�QDWLRQDO�ODZ�

,Q�*'35�DFFHVVLEOH�RQOLQH��WKHUH�DUH�VRPH�GHFULSWLRQV�DERXW�VRPH�OHJDO�FDVHV�EXW�PRUH�GHWDLOHG�
UHTXLUHPHQWV�QHHG� WR�EH�DQDO\]HG� LQ�GLIIHUHQW� XVH�FDVHV��6LQFH�GDWD�DQDO\WLFV�DSSOLHG� LQ� UHWDLO�
LQGXVWU\� YDULHV�GLIIHUHQWO\� XQGHU�GLIIHUHQW� VLWXDWLRQ�� ,�ZLOO� QRW� XVH�DQ\� VHQVLWLYH�GDWD�PHQWLRQHG�
DERYH�LQ�P\�SURMHFW��

����(WKLFDO�UHVHDUFK



��



��

&KDSWHU��

5HVHDUFK
�����&DVH�VWXG\�VHOHFWLRQ

�����8VHU�UHVHDUFK�SURFHVV

�����8VHU�UHVHDUFK�PHWKRG

�����5HVHDUFK�ƉQGLQJV

�����5HVHDUFK�FRQFOXVLRQ



��

����&DVH�VWXG\�VHOHFWLRQ

������0DUNHW�UHVHDUFK

)RU�EXLOGLQJ�DQ�LQWHOOLJHQW�VWRUH��WKHUH�DUH�PDQ\�VHQVRUV�GHYHORSHG�IURP�RXU�PDWXUH�WHFKQRORJLHV�
WR� UHFRUG� FXVWRPHUV
� VKRSSLQJ� EHKDYLRUV� GXULQJ� WKHLU� VKRSSLQJ� MRXUQH\��1RW� OLPLWHG� EHWZHHQ�
FDPHUDV
�EUDQGV��,�FKRVH�$[LV�&RPPXQLFDWLRQV
V�FRPSHWLWRUV�IURP�GDWD�UHFRUGLQJ�KDUGZDUH�LQ�WKH�
PDUNHW��:LWK�WKH�GHYHORSPHQW�RI�WHFKQRORJ\��WKHUH�DUH�WKUHH�PDWXUH�WHFKQRORJLHV�WKDW�DUH�XVHG�WR�
FROOHFW�GDWD�LQ�SK\VLFDO�VWRUHV��FDPHUD��5),'�ODEHO�DQG�:,),�GHWHFWRU��:LWK�WKHLU�RZQ�IHDWXUHV��WKH\�
DUH�XVHG�LQ�GLƈHUHQW�VFHQDULRV��7R�VHOHFW�D�FDVH�VWXG\��,�VWDUWHG�E\�DQDO\]LQJ�WKH�GDWD�FROOHFWLRQ�
WKHRULHV�DPRQJ�WKRVH�WKUHH�WHFKQRORJLHV��7R�VHOHFW�D�FDVH�VWXG\�WKDW� LV�VXLWDEOH�IRU�D�FDPHUD�� ,�
QHHG�WR�ƉUVW�XQGHUVWDQG�ZKLFK�GDWD�FDPHUDV�DUH�JRRG�DW�FROOHFWLQJ�

%DVHG�RQ�PDWHULDOV�RI�H[LVWLQJ�DSSOLFDWLRQ�FDVHV�DQG� WKHRULHV�EHKLQG�HDFK� WHFKQRORJ\�� ,�GUHZ�D�
FRQFOXVLRQ� WKDW� WKH�5),'� ODEHOLQJ� LV�ZLGHO\�XVHG�RQ�VPDOO�SURGXFWV� IRU� UHFRUGLQJ� WKH� LQWHUDFWLRQ�
EHWZHHQ� FXVWRPHUV� DQG�SURGXFWV�� )RU� H[DPSOH�� LI� D� FXVWRPHU� WDNHV� D� EDJ� IURP�D� VKHOI�� WKLV�
LQWHUDFWLRQ� FRXOG� EH� UHFRUGHG��%\� DQDO\]LQJ� WKLV� GDWD�� UHWDLOHUV� FDQ� NQRZ�ZKLFK� EDJ� LV�PRUH�
SRSXODU�� 2Q� DQRWKHU� VLGH�� FDPHUDV� DQG�:,),� GHWHFWRUV� WHQG� WR� EH� XVHG� IRU� UHFRUGLQJ� WKH�
UHODWLRQVKLS�EHWZHHQ�FXVWRPHUV�DQG�WKHLU�ORFDWLRQ�LQ�VWRUH�

7KLV� ILQGLQJ� FRPELQHG�ZLWK�P\�GDWD� LQWHUHVW��ZKLFK� LV� WKH� LQWHUDFWLRQ�EHWZHHQ�FXVWRPHUV� DQG�
SURGXFWV��EXLOW�P\�EDVLV�IRU�D�FDVH�VHOHFWLRQ�



��

)LJXUH�������$QDO\VLV�IRU�FRPSHWLWLYH�SURGXFWV



��

����&DVH�VWXG\�VHOHFWLRQ

������5HƉQHPHQW�RI�UHVHDUFK�IRFXV

'XULQJ� WKH�ZKROH� VKRSSLQJ� MRXUQH\�� WKH� LQWHUDFWLRQ� EHWZHHQ� FXVWRPHUV� DQG� SURGXFWV� LV� DQ�

HVVHQWLDO� WRXFK�SRLQW��:KHWKHU�VHOHFWLQJ�D�SURGXFW�GLUHFWO\�RU�WDNLQJ�VRPH�WLPH�IRU�H[SHULHQFLQJ�

D�SURGXFW��WKHVH�LQWHUDFWLRQV�DUH�DOO�SUH�VWHSV�IRU�PDNLQJ�D�EX\LQJ�GHFLVLRQ��$QG�KRZ�FXVWRPHUV�

PRYH� LQ� VWRUH� DQG� KRZ� WR� SODFH� SURGXFWV� LQ� VWRUH� DUH� WZR� DVSHFWV� WKDW� KHOS� WR� FUHDWH�PRUH�

FKDQFHV�LQ�DFKLHYLQJ�WKLV�LQWHUDFWLRQ�

$FFRUGLQJ� WR�P\�SUHYLRXV�FRPSHWLWRU�DQDO\VLV�� VLQFH�$[LVŇV�GDWD� LV� FROOHFWHG�E\�FDPHUD�� LW� LV� D�

GDWD�UHFRUGLQJ�EHWZHHQ�FXVWRPHU�DQG�WKHLU�ORFDWLRQ�LQ�VWRUH��,Q�DQRWKHU�ZRUGV��LW�LV�QRW�DERXW�WKH�

LQWHUDFWLRQ�EHWZHHQ�FXVWRPHUV�DQG�SURGXFWV��ZKLFK�LV�WKH�LQLWLDO�UHVHDUFK�IRFXV�RI�P\�WKHVLV��

7R�DFKLHYH�P\� LQLWLDO� UHVHDUFK�JRDO�� ,�ZDV� WKLQNLQJ�RI�KRZ�WR�PDNH�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�

FXVWRPHU�WR�SURGXFWV�DQG�WKH�FXVWRPHU�WR�VSDFH��



��

)LJXUH��������5HVHDUFK�IRFXV�UHƉQHPHQW�SURFHVV



��

����&DVH�VWXG\�VHOHFWLRQ

������7HFKQLFDO�IHDVLELOLW\

'XULQJ�P\� UHVHDUFK�� ,� KDG� EHHQ� FRPPXQLFDWLQJ�ZLWK�$[LV� HQJLQHHUV� WR� XQGHUVWDQG� WKHLU� GDWD�

FROOHFWLRQ�WHFKQRORJLHV�RI�WKHLU�SURGXFWV�DOO�WKH�WLPH��$IWHU�,�JRW�WKH�LGHD�WKDW�D�SURGXFW�LV�HTXDO�

WR�D�VSDFH�� ,�UHDOL]HG�WKDW�WKHUH�LV�RQH�WHFKQRORJ\�,�FRXOG�WDNH�DGYDQWDJH�RI�DQG�LW� LV�WKHLU�UHDO�

WLPH�TXHXH�PRQLWRU�

7KH�$[LV�TXHXH�PRQLWRU� FDQ�GHWHFW� OLYH�SHRSOH�RU�PRYLQJ�REMHFWV� IURP�D� VWLOO� EDFNJURXQG�� DQG�

FRXQW�WKH�QXPEHU�RI�FXVWRPHUV�E\�WKH�QXPEHU�RI�JULGV�WKDW�DUH�FRYHUHG��7KH�JULG�V\VWHP�FDQ�EH�

FKDQJHG�E\�DGMXVWLQJ�WKH�VL]H�DQG�GHQVLW\��

7KHUHIRUH�� ,�KDG�WZR�RSWLRQV�WR�DFKLHYH�WKLV�HTXDWLRQ��0\�ƉUVW�RSWLRQ� LV� WKDW� WKH�SURGXFW�VKRXOG�

EH�ELJ� �QRW� DV� VPDOO� DV�D�EDJ���ZKLFK�PHDQV�ZKHQ�D�FXVWRPHU� LV� H[SHULHQFLQJ�D�SURGXFW�� WKLV�

LQWHUDFWLRQ�LV�DEOH�WR�EHLQJ�GHWHFWHG�LQ�WKHLU�JULG�V\VWHP��$QRWKHU�RSWLRQ�LV�WKDW�D�VSHFLƉF�NLQG�RI��

VSDFH�KDV�WKH�VDPH�WDJ��OLNH�D�WDEOH�IXOO�RI�MHZHOU\�WKDW�LV�GHVLJQHG�E\�WKH�VDPH�GHVLJQHU��

7KHUHIRUH��EDVHG�RQ�WKHVH�WZR�GLUHFWLRQV��,�HYDOXDWHG�PDQ\�SRWHQWLDO�FDVH�VWXGLHV�ODWHU�DQG�PDGH�

P\�ƉQDO�GHFLVLRQ�WKDW�LV�FRPELQHG�ZLWK�P\�DYDLODEOH�WLPH�DQG�UHVRXUFH��



��

)LJXUH����������$[LV�4XHXH�0RQLWRU�LOOXVWUDWLRQ )LJXUH����������$[LV�4XHXH�0RQLWRU�LQWHUIDFH



��

����&DVH�VWXG\�VHOHFWLRQ

������)LQDO�GHFLVLRQ

$IWHU�P\�DQDO\VLV�RI�WHFKQRORJ\�LPSOHPHQWDWLRQ�DQG�PDUNHWLQJ�VLWXDWLRQV��DQG�FRPELQHG�ZLWK�P\�

DYDLODEOH� WLPH�DQG� UHVRXUFHV�� ,� VHOHFWHG� WKH� ,.($� OLYLQJ� URRP�GHSDUWPHQW�DV�P\�VWDUWLQJ�SRLQW��

7KHUH�DUH�WZR�UHDVRQV�IRU�VHOHFWLQJ�,.($�DV�P\�FDVH�VWXG\�

���'DWD�GXULQJ�VKRSSLQJ�MRXUQH\�LV�YDOXDEOH�IRU�IXUQLWXUH�UHWDLOHUV��

)RU� QRZ�� D� SK\VLFDO� VWRUH� LV� VWLOO� DQ� LPSRUWDQW� WRXFK�SRLQW� IRU� DFKLHYLQJ� D� EX\LQJ� FRQYHUVLRQ��

HVSHFLDOO\�IRU�WKH�ODUJH�IXUQLWXUH��7KH�VKRSSLQJ�H[SHULHQFH�VWURQJO\�LQƊXHQFHV�VDOHV�FRQYHUVLRQ��

���$YDLODELOLW\�RI�WHFKQRORJ\�

$[LV�FDPHUDV�FDQ�GHWHFW�PRYLQJ�REMHFWV�DQG� LGHQWLI\� WKHLU� UHDO�WLPH� ORFDWLRQ��6RIDV� WDNH�PRUH�

VSDFH�DV�FRPSDUHG�WR�VPDOO�REMHFWV��:KHQ�D�FXVWRPHU�LV�WU\LQJ�D�ODUJH�LWHP��FDPHUDV�FDQ�GHWHFW�

PRYLQJ�SHRSOH�DQG� ORFDWH�WKHLU�SRVLWLRQ� LPPHGLDWHO\��7KLV�GDWD� LV�UHODWHG�WR�WKUHH�NH\�IDFWRUV� LQ�

P\�UHWDLO�GDWD�DQDO\WLFV�FLUFOH��



��

)LJXUH��������8VH�FDVH�ƉQDO�GHFLVLRQ



��

����8VHU�UHVHDUFK�SURFHVV

)ROORZLQJ� WKH� VWDUWLQJ�SRLQW� RI� WKH�SURMHFW�� WKH�PDLQ� IRFXV�RI�P\�XVHU� UHVHDUFK� LV� DERXW�GDWD�

FROOHFWLRQ� DQG� DQDO\WLFV� RI� WKH� FXVWRPHUV
� VKRSSLQJ� MRXUQH\��ZKLFK� LV� HVSHFLDOO\� IRFXVLQJ� RQ�

UHFRUGLQJ�WKH�LQWHUDFWLRQ�EHWZHHQ�FXVWRPHUV�DQG�SURGXFWV�E\�FXVWRPHUV
�ORFDWLRQ��OLNH�SDWK�PDS�

LQ�VWRUH��7KHUHIRUH��P\�UHVHDUFK�RXWOLQH�DQG�SURFHVV�DUH�DOO�DERXW�H[SORUDWLRQ�LQ�WKLV�GLUHFWLRQ��

,� VWDUWHG� WR� UHVHDUFK� E\� WDONLQJ�ZLWK� VDOHV� DVVLVWDQWV� LQ�VWRUH� DQG� KRSHG� WR� JHW� D� FKDQFH� WR�

WDON�ZLWK�P\� UHDO� HQG�XVHUV� OLNH� VDOHV� OHDGHU�RU� VDOHV�PDQDJHU��ZKR�PDNH�GHFLVLRQV�EDVHG�RQ�

GDWD�DQDO\WLFV� UHVXOWV��$OWKRXJK� ,�ZDV�RQO\� DEOH� WR� VSHDN� WR� VDOHV�DVVLVWDQWV� DW� WKH�EHJLQQLQJ��

,�ZDV� VWLOO� DEOH� WR� FROOHFW� LPSRUWDQW� LQIRUPDWLRQ�RQ� KRZ� ,.($�FRQGXFWV� FXVWRPHU� UHVHDUFK�E\�

IROORZLQJ� FXVWRPHUV� LQ�VWRUH� DQG� UHGXFH�PDQ\� IORZ�PDSV� LQWR� RQH� WKDW� SURYLGHV� LPSRUWDQW�

FXVWRPHU�UHVHDUFK�LQSXW�IRU�ERWK�VDOHV�DQG�GHVLJQ�WHDPV��/XFNLO\��DIWHU�IRXU�LQWHUYLHZV�ZLWK�VDOHV�

DVVLVWDQWV��,�JRW�D�FKDQFH�WR�WDON�ZLWK�D�VDOHV�OHDGHU�RI�,.($
V�OLYLQJ�URRP�GHSDUWPHQW�DQG�ƉJXUHG�

RXW�WKH�FXVWRPHU�ƊRZ�GDWD�FROOHFWLRQ�SURFHVV�ZKLFK�VKDUHV�WKH�VDPH�WKHRU\�DV�P\�SODQ��%HVLGHV�

DVNLQJ�TXHVWLRQV��,�DOVR�GLG�D�TXLFN�FDUG�VRUWLQJ�ZLWK�KHU�GXH�WR�WKH�FRPSOLFDWHG�GDWD�UHODWLRQVKLS��

%DVHG�RQ�WKH�LQIRUPDWLRQ�VKH�JDYH�PH��,�KDYH�D�FOHDU�SLFWXUH�DERXW�KRZ�VKH�WDNHV�GDWD�WR�PDNH�

GHFLVLRQV��7R�DFKLHYH�D�JRRG�H[SHULHQFH��,�DOVR�EXLOW�D�SHUVRQD�EDVHG�RQ�P\�LQWHUYLHZ�UHVXOWV��



��

)LJXUH������8VHU�UHVHDUFK�SURFHVV



��

����8VHU�UHVHDUFK�PHWKRG

������&DUG�6RUWLQJ

0HWKRG�LQWURGXFWLRQ

�,W� LV� LPSRUWDQW� WR�PDNH�VXUH� WKDW� \RXU� LQWHUYLHZHH�DQG�\RX�DUH�XQGHUVWDQGLQJ�HYHU\WKLQJ� LQ� WKH�
VDPH�ZD\��7KHUHIRUH��PDNLQJ�HYHU\WKLQJ�YLVLEOH�LV�LPSRUWDQW�ZKHQ�\RX�GR�\RXU�LQWHUYLHZ���
��������������������������������������������������������������������������������������������������)5$1&(6&$�'(60$5$,6

3RSXODUL]HG� E\� LQIRUPDWLRQ� DUFKLWHFWV�� FDUG� VRUWLQJ� LV� D� WHFKQLTXH� WR� XQGHUVWDQG� KRZ� XVHUV�
RUJDQL]H� LQIRUPDWLRQ� DQG� FRQFHSWV��:KLOH� WKHUH� DUH� D� QXPEHU� RI� YDULDWLRQV� RQ� WKH� WHFKQLTXH��
LW� LV� W\SLFDOO\� SHUIRUPHG�E\� DVNLQJ� XVHUV� WR� VRUW� D� GHFN�RI� FDUGV�� HDFK� FRQWDLQLQJ� D� SLHFH�RI�
IXQFWLRQDOLW\�RU� LQIRUPDWLRQ� UHODWHG� WR� WKH�SURGXFW�RU�ZHEVLWH��2QH� WHFKQLTXH�RI� WKLV�PHWKRG� LV�
WR� LQYLWH�D�VXEMHFW�ZKR�KDV�UHƉQHG�RUJDQL]DWLRQDO�VNLOOV��DQG�REVHUYH�WKH�ZD\�RI�VRUWLQJ�D�JURXS�
RI�DEVWUDFW� WRSLFV�ZLOO� FRUUHODWH� WR� WKH�ZD\� WKH\�ZLOO� HQG�XS�ZDQWLQJ� WR�XVH�\RXU�SURGXFW�� ,W�ZLOO�
UHTXLUH�SURSHUO\�FRQGXFWHG�RSHQ�HQGHG�LQWHUYLHZV�ZKLFK�LQYROYHV�DVNLQJ�WKH�ULJKW�TXHVWLRQV�DQG�
SD\LQJ�FORVH�DWWHQWLRQ�WR�KRZ�D�VXEMHFW�H[SODLQV�KLV�DFWLYLWLHV�LQ�GLƈHUHQW�VFHQDULRV�

7R�XQGHUVWDQG�KRZ�P\�HQG�XVHU�DQDO\]HV�GDWD�DQG� WR� WDNHV� VRPH�DFWLRQV�EDVHG�RQ�DQDO\]LQJ�
UHVXOWV�� ,�ZURWH�GRZQ�DOO� GDWD�QDPHV�VKH�PHQWLRQHG�SUHYLRXVO\�RQ�FDUGV�DQG�HQFRXUDJHG�KHU� WR�
VKDUH�VRPH�VWRULHV�EHKLQG�HDFK�RI�WKHP�ZLWK�PH��



��

)LJXUH��������&DUG�VRUWLQJ�PDWHULDO



��

����5HVHDUFK�ƉQGLQJ

������3HUVRQD

6RƉD�LV�D�VDOHV�OHDGHU�RI�WKH�,.($
V�OLYLQJ�URRP�GHSDUWPHQW�DQG�KHU�JRDO�LV�WR�DFKLHYH�KHU�VDOHV�

SODQ�HIILFLHQWO\�ZLWK� WHDP�PHPEHUV� IURP�ERWK�KHU�GHSDUWPHQW� DQG�RWKHU�GHSDUWPHQWV�� OLNH� WKH��

FRPPXQLFDWLRQV�GHSDUWPHQW��

6LQFH�WKH�GLVSOD\�VSDFH�LV� OLPLWHG��HVSHFLDOO\�WKH�VL]H�RI�KRW�DUHDV��VKH�QHHGV�WR�PDNH�VXUH�WKDW�

VKH�SXWV�ULJKW�SURGXFWV�RQ�WKH�ULJKW�SODFHV�IRU�DFKLHYLQJ�KHU�VDOHV�JRDO��7R�PDNH�D�IXOO�XVH�RI�WKH�

KRW�DUHD��VKH�QHHGV�WR�XQGHUVWDQG�WKH�GLVWULEXWLRQ�RI�KRW�DQG�FROG�DUHDV�LQ�KHU�GHSDUWPHQW��6RƉD�

DQG�KHU�WHDP�PHPEHUV�QHHG�WR�IROORZ�������FXVWRPHUV�IRU�JHQHUDWLQJ�D�FXVWRPHU�ƊRZ�PDS�WKUHH�

WLPHV�HYHU\�\HDU��

%HVLGHV�WKH�VSDFLDO�SRVLWLRQ��LW�LV�DOVR�LPSRUWDQW�WR�FUHDWH�D�JRRG�H[SHULHQFH�WR�WU\�WKHLU�IXUQLWXUH��

&RPSDUHG�ZLWK�WKH�FRPPXQLFDWLRQV�WHDP��ZKLFK� LV�PDLQO\� LQ�FKDUJH�RI�VSDFLDO�GHVLJQ��WKH�VDOHV�

WHDP�LV�ZRUNLQJ�RQ�VLWH��ZKLFK�LV�PRUH�IDPLOLDU�ZLWK�WKH�FXVWRPHU�VKRSSLQJ�H[SHULHQFH��DQG�KDV�

PRUH� LQIRUPDWLRQ�DERXW� FXVWRPHU� IHHGEDFN��7KHUHIRUH�� WKHUH� LV� D� FORVH�FROODERUDWLRQ�EHWZHHQ�

WKH�VDOHV�DQG�WKH�FRPPXQLFDWLRQV�WHDP��)RU�SUHSDULQJ�DQG�FRQGXFWLQJ�D�EHWWHU�VDOHV�SODQ��6RƉD�

QHHGV� WKH� GHVLJQ�PDJLF� IURP� WKH� FRPPXQLFDWLRQV� WHDP��:KHQ� FRPPXQLFDWLRQV� LV� VHDUFKLQJ�

IRU� LQSXW�EHIRUH�GHVLJQLQJ��6RƉD�ZLOO� VXSSRUW� WKHP�E\�FRPELQLQJ�FXVWRPHU�GDWD�DQG�VDOHV�GDWD�

WRJHWKHU��



��

&RPSUHKHQVLYH�GDWD�DQDO\]LQJ�DELOLW\

6DOHV� EDFNJURXQG�� JRRG� XQGHUVWDQGLQJ� RI� GDWD�
UHVRXUFH�DQG�PHDQLQJ��:DQW�WR�VHH�LQWHJUDWHG�GDWD�
LQVWHDG�RI�RQH�GDWD�HDFK�WLPH��%H�DEOH�WR�FXVWRPL]H�
GDWD�GDVKERDUG�RQ�KHU�RZQ�DQG�DQDO\]H�LW�

&KDQJHDEOH�ZRUNLQJ�VLWH

0XOWL�ZRUNLQJ�VLWXDWLRQV��'LƈHUHQW�GHYLFHV�QHHGHG�

&RPSXWHU�QHUG

*RRG�DQDO\VLQJ�VNLOOV�EXW�EDG�VRIWZDUH�VNLOOV�
6LPSOH�LQWHUIDFH�DQG�RQH�EXWWRQ�RSHUDWLRQ�ZLVK�

+ROLVWLF�YLHZ�DQG�WHDPZRUN

5HFHLYH�GDWD�DQG�VKDUH�GDWD�ZLWK�GLƈHUHQW�WHDPV�

(ƋFLHQF\

'DWD�VKRXOG�EH�SULRULWL]HG�EDVHG�RQ�KHU�QHHGV�

'DWD�LV�QRW�WKH�RQO\�RQH�IRU�GHFLVLRQ

$QDO\]H�GDWD�� EXW� KHDU� IURP�FXVWRPHUV
� IHHGEDFN�
DOVR�



��

����5HVHDUFK�ƉQGLQJ

������&XVWRPHU�ƊRZ

,Q�WKH�ƉUVW�LQWHUYLHZ��WKH�VDOHV�OHDGHU�WROG�PH�WKDW�,.($�KDV�WKHLU�3&'�SURGXFW�FKDQJH�GDWHV��DQG�
WKDW�WKH\�FKDQJH�WKHLU�ZKROH�OD\RXW�IRXU�WLPHV�D�\HDU��7R�EH�DEOH�WR�FROOHFW�FXVWRPHUV
�IHHGEDFN�RI�
WKH�FKDQJHV��WKH\�QHHG�WR�IROORZ�������FXVWRPHUV� LQ�EHWZHHQ�HDFK�RI�WKHVH�FKDQJHV�� ,Q�DGGLWLRQ��
WKH\�DOVR�GR� VRPH�VPDOO� DGMXVWPHQWV�� OLNH� FKDQJLQJ� VRID�FRYHUV�� FKDQJLQJ�SURGXFW�SRVLWLRQV�RU�
GRLQJ�VRPH�IDPLO\�GLVFRXQWV��EDVHG�RQ�PDUNHWLQJ�SHUIRUPDQFH�RU�WKH�VWRFN�VLWXDWLRQ�RI�D�VHOHFWHG�
SURGXFW��

���:KLFK�GDWD�LV�LQFOXGHG�LQ�WKH�FXVWRPHU�ƊRZ"
z�)LUVW�VWRS���$�VSRW�WKDW�D�FXVWRPHU�VWRSV�ƉUVW�

z�$OO�VWRS���$OO�VSRWV�WKDW�D�FXVWRPHU�VKRSV�

z�+RZ�WR�SDVV�WKURXJK�WKH�OLYLQJ�URRP�GHSDUWPHQW���&RQQHFW�DOO�VWRSV�E\�D�OLQH�ZLWK�DUURZV��

z�7LPH�VSHQGLQJ�LQ�WKH�GHSDUWPHQW�+RZ�ORQJ�D�FXVWRPHU�JRHV�WKURXJK�WKH�ZKROH�VKRSSLQJ�DUHD��

���+RZ�WR�PDNH�D�FXVWRPHU�ƊRZ�PDS"
)ROORZ�FXVWRPHUV�ZLWK�PDSV�ZKHQ�WKH\�HQWHU�WKH�OLYLQJ�URRP�GHSDUWPHQW��0DUN�D�VSRW�ZLWK�D�FLUFOH�
IRU� WKH�FXVWRPHU
V�ƉUVW� VWRS��)RU� UHVW� VWRSV��PDUN� WKHP�ZLWK�FURVVHV��$IWHU� WKH\� OHDYH� WKH� OLYLQJ�
URRP�GHSDUWPHQW��FORFN�WKH�ZKROH�VKRSSLQJ�MRXUQH\�GXUDWLRQ��$IWHU�IROORZLQJ�������FXVWRPHUV��SXW�
DOO�PDUNHG�PDSV�WRJHWKHU�IRU�JHQHUDWLQJ�D�GHQVLW\�PDS�ZLWK�UHG�FRORU�DQG�EOXH�FRORU��7KH�UHG�FRORU�
PHDQV�GHQVLW\�RI�WKH�DUHD�LV�KLJK�DQG�WKH�EOXH�FRORU�PHDQV�GHQVLW\�RI�WKH�DUHD�LV�ORZ��

���:KDW�LV�WKH�SUREOHPV�ZLWK�WKHLU�FXUUHQW�FXVWRPHU�ƊRZ�PDS"
���&RQVXPLQJ�KXPDQ�UHVRXUFH���
���7LPHOLQHVV�RI�GDWD�
���8QDEOH�WR�VDYH�GDWD�IRU�UH�XVLQJ��



��

)LJXUH����������&XVWRPHU�ƊRZ�LOOXVWUDWLRQ

)LJXUH����������$Q�LOOXVWUDWLRQ�RI�FROOHFWLQJ�FXVWRPHU�ƊRZ�GDWD�E\�,.($



��

����5HVHDUFK�ƉQGLQJ�&DUG�6RUWLQJ

������&DUG�VRUWLQJ�SURFHVV
'DWD�QDPH��$OO� VWRSV��ƉUVW� VWRS��SURGXFW� VSRWV��ƊRZ�GHQVLW\��SDWK�PDS�� VDOHV�QXPEHU�� VSHQGLQJ�
WLPH��

'XULQJ�WKH�FDUG�VRUWLQJ�,�GLG�ZLWK�WKH�,.($�VDOHV�OHDGHU��WKHUH�ZHUH�WZR�SDUWV��,Q�WKH�ƉUVW�SDUW��VKH�
ZDV�DVNHG�WR�VHOHFW�RQH�FDUG�HDFK�WLPH�� ,Q�WKLV�ZD\��VKH�FRXOG�WHOO�PH�KRZ�VKH�XQGHUVWDQGV�WKH�
GDWD�DQG�KRZ�VKH�XVHV�WKH�GDWD��'XULQJ�WKH�ƉUVW�URXQG��VKH�NHSW�PHQWLRQLQJ�WKDW�VKH�FRPSDUHG�
WKH� VDPH�GDWD� DW� GLIIHUHQW� WLPH�SRLQWV�� 7KHUHIRUH�� FRPSDUHG�ZLWK� D� VLQJOH� GDWD�� VKH� LV�PRUH�
LQFOLQHG�WR�DQDO\]H�WKH�FRPSUHKHQVLYH�GDWD�UHVRXUFHV�WR�DFKLHYH�KHU�JRDO�

,Q�WKH�VHFRQG�URXQG��VKH�ZDV�DVNHG�WR�VHOHFW�WZR�FDUGV�DV�VKH�ZDQWV��6KH�FDQ�VHOHFW�WZR�FDUGV�
WKDW�VKH�DOUHDG\�XVHG�LQ�KHU�FXUUHQW�GDLO\�ZRUN��6KH�DOVR�FDQ�VHOHFW�WZR�FDUGV�WKDW�VKH�KRSHV�WR�
DQDO\]H�DFFRUGLQJ�WR�KHU�H[LVWLQJ�QHHGV��

������&DUG�VRUWLQJ�UHVXOWV
,Q� WKH�ƉUVW� URXQG��VKH�XVHG�ƊRZ�GHQVLW\�DQG�DOO�VWRSV� WR�HVWLPDWH� WKH�SHUIRUPDQFH�RI�D�VSRW�RU�
DQ�DUHD��7DONLQJ�DERXW�ƉUVW�VWRS��VKH�ZDQWHG�WR�NQRZ�ZKHWKHU�WKH�VSRWV�WR�ZKLFK�VKH�LQWHQGHG�WR�
DWWUDFW�FXVWRPHUV�JRW�FXVWRPHUV
�DWWHQWLRQ�RU�QRW��)RU�SURGXFW�VSRWV��VKH�KRSHV�WR�VHH�FRQYHUVLRQ�
UDWHV�IURP�D� WU\LQJ�EHKDYLRU� WR�D�EX\LQJ�UHVXOW��$QG�IRU� WKH�SDWK�PDS��VKH� LV�PRUH� LQWHUHVWHG� LQ�
PDLQ�FURVVLQJ��ZKLFK�LV�DERXW�KRZ�PDQ\�FXVWRPHUV�QRWLFH�WKH�VKRUWFXW�DQG�FKRRVH�LW�IRU�OHDYLQJ�
WKHLU�GHSDUWPHQW�

,Q� WKH� VHFRQG� URXQG��ZH�FDWHJRUL]HG�DOO� FRPELQDWLRQV� LQWR� WKUHH�JURXSV��)LUVWO\�� VKH�ZDQWHG� WR�
NQRZ�WKH�UHODWLRQVKLS�EHWZHHQ�D�SURGXFW�SHUIRUPDQFH�DQG� LWV� ORFDWLRQ��6HFRQGO\��VKH�ZDQWHG�WR�
NQRZ�WKH�SURGXFW
V�FRQYHUVLRQ�UDWH��ZKLFK�QHHGV�DQ�H[WHUQDO�GDWD�UHVRXUFH��)LQDOO\��VKH�KRSHG�WR�
FRPSDUH�DOO�VWRSV��ƉUVW�VWRSV�DQG�SDWK�PDSV�DW�GLƈHUHQW�WLPH�SRLQWV��



��

)LJXUH��������&DUG�VRUWLQJ�UHVXOWV



��

����5HVHDUFK�FRQFOXVLRQ

������8VHU�UHTXLUHPHQWV

%DVHG�RQ� WKH� LQWHUYLHZ�UHVXOWV�DQG�FDUG�VRUWLQJ� UHVXOWV�� LW� LV�REYLRXV� WR�VHH� WKDW� WKH�VDOHV� WHDP�
DQG�FRPPXQLFDWLRQV� WHDP�FDQQRW�FKHFN� WKH�FRUUHODWLRQ�EHWZHHQ� WKH�SRSXODULW\�RI�D� ORFDWLRQ� LQ�
WKH�VWRUH�DQG�WKH�FRQYHUVLRQ�UDWH�RI�D�SURGXFW��7KH\�DOVR�DUH�XQDEOH�WR�HYDOXDWH�D�OD\RXW�FKDQJH�
UHVXOW��&RQVLGHULQJ�RI�GDWD�VDIHW\�DQG�VWRUDJH�� IRU�FRQYHUVLRQ� UDWHV��XVHUV�FDQ�H[SRUW�GDWD� LQWR�
RWKHU�VRIWZDUH�WR�FDOFXODWH�D�FRQYHUVLRQ�UDWH�LQVWHDG�RI�LPSRUWLQJ�VDOHV�GDWD�LQWR�WKH�$[LV�V\VWHP��
7KXV��,�VXPPDUL]HG�WZR�NH\�UHTXLUHPHQWV�IRU�P\�HQG�XVHU��ZKLFK�DUH�FRUUHODWLRQ�DQG�FRPSDULVRQ��

���&RUUHODWLRQ

7KH� UHODWLRQVKLS� EHWZHHQ� FXVWRPHU�� SURGXFW� DQG� VSDFH�� EHLQJ� DEOH� WR�PHDVXUH� D� SURGXFW�
SHUIRUPDQFH�� SULRULWL]H� ORFDWLRQV
� YDOXH� DQG� WDNH� DGYDQWDJH� RI� WKRVH� GLIIHUHQW� ORFDWLRQV� DUH��
LPSRUWDQW�SDUWV�IRU�D�UHWDLO�RSHUDWLRQ�

���&RPSDULVRQ

$V�D�IDVW�IXUQLWXUH�EUDQG��DQ�,.($�VWRUH
V�OD\RXW�FKDQJH�LV�PRUH�IUHTXHQW�WKDQ�DQ\�RWKHU�IXUQLWXUH�
EUDQG��7R�EULQJ�D� UHIUHVKLQJ� IHHOLQJ� WR� WKHLU�FXVWRPHUV�� ,.($�DOVR�GRHV�VRPH�VPDOO�DGMXVWPHQWV�
IUHTXHQWO\��$W�WKH�VDPH�WLPH��LW�LV�VWLOO�D�IXUQLWXUH�EUDQG�ZKLFK�PHDQV�LW�WDNHV�WLPH�WR�FKDQJH�WKHLU�
OD\RXWV�FRPSDUHG�ZLWK�RWKHU� VWRUHV��7KHUHIRUH�� WR�EH�DEOH� WR� UHFRUG�DQG�FRPSDUH�ZKDW� LV�JRRG�
DQG�ZKDW�LV�EDG�FRXOG�LPSURYH�ZRUNLQJ�HƋFLHQF\�DQG�UHGXFH�FKDQFHV�WR�PDNH�PLVWDNHV�



��

����5HVHDUFK�FRQFOXVLRQ�3URMHFW�%ULHI����

������3URMHFW�%ULHI����

0DLQ�UHTXLUHPHQWV�RI�SURGXFW�GHVLJQ

%DVHG�RQ�FXVWRPHU� IORZ�GDWD�QHHGV�RI� ,.($�� ,�ZLOO� GHVLJQ�D�GDWD� YLVXDOL]DWLRQ�SURGXFW� WKDW� LV�

IRFXVLQJ�RQ�FRUUHODWLRQ�DQG�FRPSDULVRQ��:LWK� WKLV�SURGXFW�� WKH�VDOHV� WHDP�DQG�FRPPXQLFDWLRQV�

WHDP�FDQ� DQDO\]H� WKH� UHODWLRQVKLS� EHWZHHQ� SURGXFWV� DQG� WKHLU� ORFDWLRQV� DQG� HYDOXDWH� OD\RXW�

FKDQJLQJ�UHVXOWV��7KXV��WKH�VDOHV�WHDP�DQG�FRPPXQLFDWLRQV�WHDP�FDQ�FRQGXFW�D�EHWWHU�VDOHV�SODQ�

DQG�DOVR�GR�HYDOXDWLRQV�RI�WKHLU�ZRUN�����

2WKHU�UHTXLUHPHQWV�IRU�SURGXFW�GHVLJQ

���,W�LV�LPSRUWDQW�WR�PDNH�D�GLVWLQFWLRQ�EHWZHHQ�HVVHQWLDO�DQG�OHVV�HVVHQWLDO�GDWD��
���7KH�LQWHUIDFH�VKRXOG�EH�HDV\�WR�OHDUQ�DQG�WR�XVH�



��



��

&KDSWHU��

)XQFWLRQ
�����)XQFWLRQ�GHƉQLWLRQ

�����3URWRW\SH�WHVWLQJ

�����.H\�SDWK�VFHQDULR�

�����)XQFWLRQ�VWUXFWXUH�PDS



��

����)XQFWLRQ�GHƉQLWLRQ

������3URFHVV�����%UDLQVWRUPLQJ

%DVHG� RQ� WZR� LQWHUYLHZ� UHVXOWV�� ,� EUDLQVWRUPHG� H[HUFLVH� WR� UHILQH� HYHU\� GDWD�PHDQLQJ�� GDWD�
FDWHJRU\�DQG�UHODWLRQVKLS�EHWZHHQ�GLƈHUHQW�GDWD�

������3URFHVV�����'DWD�FODVVLƉFDWLRQ

$FFRUGLQJ�WR�WZR�XVHU�UHTXLUHPHQW�NH\ZRUGV��FRUUHODWLRQ�DQG�FRPSDULVRQ��DIWHU�P\�EUDLQVWRUPLQJ�
H[HUFLVH��,�UHƉQHG�SURGXFW�IXQFWLRQV�E\�FDWHJRUL]LQJ�WKHP�ZLWK�IRXU�GLPHQVLRQV�WKDW�DUH�IXQFWLRQ�
NH\ZRUGV��PDS�VXSSRUWLQJ�QHHGV��FRPSDULVRQ�GLPHQVLRQ�DQG�RWKHU�GDWD�VXSSRUWLQJ�QHHGV��:LWK�
WKLV�SURFHVV��,�VRUWHG�WKH�FRPSOLFDWHG�GDWD�LQWR�WKUHH�PDLQ�FDWHJRULHV��



��

)LJXUH���������2ULJLQDO�EUDLQVWRUPLQJ�LPDJH



��

)LJXUH���������)LQDO�EUDLQVWRUPLQJ�LPDJH



��

)LJXUH���������3URGXFW�IXQFWLRQ�GHƉQLWLRQ�SURFHVV



��

����)XQFWLRQ�GHƉQLWLRQ

������)XQFWLRQ�GHƉQLWLRQ�UHVXOWV

%DVHG�RQ�WKH�SURFHVV��WKUHH�PDLQ�IXQFWLRQV�RI�P\�SURGXFW�DUH�JHQHUDWHG��ZKLFK�DUH�2YHUYLHZ��$OO�
3OD\��DQG�&RPSDULVRQ�

,Q�2YHUYLHZ�� WKHUH� DUH� WZR� NH\ZRUGV� WR� GHILQH� LWV� IXQFWLRQV�� GDLO\�FKHFNLQJ� DQG� FRUUHODWLRQ�
FKHFNLQJ��,I�XVHUV�QHHG�WR�DQDO\]H�GDWD�IURP�D�PRUH�GHWDLOHG�SHUVSHFWLYH��WKH\�FRXOG�PDNH�XVH�RI�
WKH�UHPDLQLQJ�IXQFWLRQV�

)RU�WKH�&RPSDULVRQ��WKHUH�LV�DQ�REYLRXV�TXHVWLRQ�WKDW�DULVHV��)RU�D�QRUPDO�FKDUW��WKH\�FRXOG�SXW�
GDWD�DW�GLƈHUHQW� WLPH�SRLQWV� WRJHWKHU��%XW�� D�GDWD�EDVHG�PDS� LV�DOUHDG\�DQ� LPDJH�DQG� LW� LV�DQ�
LPDJH�EDVHG�RQ�FROOHFWHG�LQIRUPDWLRQ�IURP�D�VHW�SHULRG�RI�WLPH��0\�IRFXV�LV�RQ�KRZ�WR�YLVXDOL]H�D�
GHVN�RI�LPDJHV�ZLWKLQ�D�FKDUW��

(YHQ� WKRXJK� WKRVH� WZR� IXQFWLRQV��ZKLFK� DUH�$OO� 3OD\� DQG�&RPSDULVRQ�� DUH� ERWK� GHVLJQHG� IRU�
FRPSDULQJ�GDWD�� WKHUH� LV� VWLOO� D�GLƈHUHQFH�EHWZHHQ� WKHP��2Q�D� ORQJ�WHUP�VFDOH��XVHUV�DUH�PRUH�
OLNHO\�WR�WURXEOH�VKRRWLQJ��6PDOO�FKDQJH�LV�D�QRUPDO�WKLQJ�IRU�WKHP��6R��IRU�WKH�$OO�3OD\�IXQFWLRQ��
DV�WKH�QDPH�VKRZV��LW�ZLOO�FRPSDUH�GLƈHUHQW�LPDJHV�DW�GLƈHUHQW�WLPH�SRLQWV�E\�D�JLI��(DFK�LPDJH�
VWD\V� WKHUH� IRU�VRPH�VHFRQGV�DQG�FKDQJHV� LQWR� WKH�QH[W�RQH��6PDOO�FKDQJH�ZRQŇW�EH�FDXJKW�E\�
RXU�H\HV��EXW�RQO\� WKH�ELJ�FKDQJHV�� ,Q� WKH�&RPSDULVRQ� IXQFWLRQ��XVHUV�DUH�H[SHFWHG� WR�FRPSDUH�
WKH�FKDQJLQJ�HƈHFWV�E\�HYDOXDWLQJ�FXVWRPHU�EHKDYLRUV�DIWHU�WKH\�FKDQJH�WKHLU�OD\RXW��,Q�WKLV�FDVH��
D�PRUH�GHWDLOHG�FRPSDULVRQ�QHHGV� WR�EH�GRQH��7KHUHIRUH�� ,�ZLOO�SXW� WZR� LPDJHV�ZLWK�RWKHU�GDWD�
VXSSOHPHQWV�VLGH�E\�VLGH�IRU�HQG�XVHUV�WR�FKHFN��

7KHUHIRUH��WKH�ORJLF�EHWZHHQ�WKHVH�WKUHH�IXQFWLRQV�LV� OLNH�WKLV��$IWHU�LGHQWLI\LQJ�XQXVXDO�QXPEHUV�
E\�WKH�2YHUYLHZ�IXQFWLRQ�RU�WKH�$OO�3OD\�IXQFWLRQ��XVHUV�FDQ�WU\�FRPSDULVRQ�IRU�SRVVLEOH�UHDVRQV��
7KH\�FRXOG�DOVR�FRPELQH�ZLWK�RWKHU�$[LV�SURGXFWV�IRU�PRUH�GDWD�LQSXW�



��

)LJXUH�������3URGXFW�IXQFWLRQ�LOOXVWUDWLRQ



��

����3URWRW\SH�WHVWLQJ

%DVHG�RQ�XVHU�QHHGV�DQG� LQLWLDO� IXQFWLRQ�GHƉQLWLRQ�� ,�PDGH�D� IXQFWLRQDO�SURWRW\SH� IRU�D�SURGXFW�
IXQFWLRQV� WHVW�� *HQHUDOO\�� ,� ZRXOG� OLNH� WR� NQRZ�ZKHWKHU�P\� IXQFWLRQ� GHILQLWLRQV�PHHW� XVHU
V�
UHTXLUHPHQWV�RU�QRW��DQG�ZKDW�RWKHU�IXQFWLRQV�P\�HQG�XVHU�QHHGV�LQ�VRPH�VSHFLƉF�VFHQDULRV�

,Q�WKLV�FDVH��P\�IXQFWLRQ�WHVW�ZDV�GLYLGHG�LQWR�WZR�SDUWV�

���/HW�WKH�VDOHV�OHDGHU�SOD\�ZLWK�P\�SURWRW\SH�RQ�KHU�RZQ�ZLWKRXW�DQ\�LQVWUXFWLRQV�IRU���PLQXWHV�

���)LQLVK�P\�SUH�VHW�WDVNV�ZLWK�VXSSRUW�IURP�P\�SURWRW\SH��

7HVWLQJ�WDVNV�

D��0DNH�D�QHZ�VDOHV�SODQ�IRU�WKH�WHDP�

E��'LVFXVV�D�QHZ�OD\RXW�GHVLJQ�ZLWK�WKH�FRPPXQLFDWLRQV�WHDP�

F��&ROOHFW�OD\RXW�GHVLJQ�IHHGEDFN�

G��(VWLPDWH�PDUNHW�SHUIRUPDQFH�RI�VHYHUDO�RI�WKH�UHFHQW�SURGXFWV�

H��3UHVHQWDWLRQ�SUHSDULQJ�DQG�UHSRUW�ZULWLQJ�LQ�WKH�PLGGOH�RI�WKH�ZKROH�\HDU��

/LPLWHG�E\�P\�LQWHUYLHZHH
V�WLPH�VFKHGXOH�RQ�WKDW�GD\��,�GLGQ
W�ƉQLVK�DOO�WKH�TXHVWLRQV�DQG�WDVNV��
&ROOHFWHG�LQIRUPDWLRQ�LV�UH�RUJDQL]HG�IRU�ZULWLQJ�P\�XVHU
V�NH\�SDWK�VFHQDULR�



��

)LJXUH�����6RPH�LQWHUIDFHV�RI�WHVWLQJ�IXQFWLRQDO�SURWRW\SH



��

����.H\�SDWK�VFHQDULR

$�NH\�SDWK�VFHQDULR�GHVFULEHV�KRZ�WKH�SHUVRQD�LQWHUDFWV�ZLWK�D�SURGXFW��XVLQJ�WKH�YRFDEXODU\�RI�
WKH� LQWHUDFWLRQ� IUDPHZRUN��7KHVH� VFHQDULRV�GHSLFW� WKH�SULPDU\�SDWKZD\V� WKURXJK� WKH� LQWHUIDFH�
WKDW� WKH�SHUVRQD�WDNHV�ZLWK� WKH�JUHDWHVW� IUHTXHQF\��RIWHQ�RQ�D�GDLO\�EDVLV��7KHLU� IRFXV� LV�DW� WKH�
WDVN�OHYHO��

7KHVH�VFHQDULRV�W\SLFDOO\�HYROYH�IURP�WKH�FRQWH[W�VFHQDULRV��EXW�KHUH�ZH�VSHFLƉFDOO\�GHVFULEH�WKH�
SHUVRQDŇV�LQWHUDFWLRQ�ZLWK�WKH�YDULRXV�IXQFWLRQDO�DQG�GDWD�HOHPHQWV�WKDW�PDNH�XS�WKH�LQWHUDFWLRQ�
IUDPHZRUN��$V�ZH�DGG�PRUH�DQG�PRUH�GHWDLO�WR�WKH�LQWHUDFWLRQ�IUDPHZRUN��ZH�LWHUDWH�WKH�NH\�SDWK�
VFHQDULRV�WR�UHƊHFW�WKLV�GHWDLO�LQ�JUHDWHU�VSHFLƉFLW\�DURXQG�XVHU�DFWLRQV�DQG�SURGXFW�UHVSRQVHV�

6RƉD�ZDQWV� WR�FKHFN� WKH�PDUNHW�SHUIRUPDQFH�RI� WKH�7RP�'L[RQ�FROOHFWLRQ�
WKDW�ZDV�SXW� LQWR� WKH� VWRUH� WZR�ZHHNV� DJR�� 7KH� VDOHV� QXPEHUV� DUH�PXFK�
ORZHU� WKDQ� KHU� H[SHFWDWLRQV� DQG� VKH�ZDQWV� WR� NQRZ�ZKHWKHU� FXVWRPHUV�
QRWLFHG�WKH�FKDQJH�RU�QRW"

6R�� VKH� FOLFNV� WKH� KHDWPDS� EXWWRQ� DQG� VHOHFWV� ŉDOO� VWRSŊ� SDJH�� %\� D�
KHDWPDS��VKH�FDQ�VHH�WKDW�WKHUH�DUH�IHZHU�SHRSOH�VWRSSLQJ�E\�WKH�7RP�'L[RQ�
FROOHFWLRQ��,Q�FDVH�WKHUH�PLJKW�EH�DQ\�RWKHU�UHDVRQV�EHKLQG�WKLV��VKH�FKHFNHG�
YLVLWRU�QXPEHUV�DQG�WKH�SHUFHQWDJH�RI� �KRW�DUHDV�DOVR��DQG�WKRVH�WZR�ZHUH�
VWDEOH�

6KH�FRPSDUHG�GDWD� IURP� ODVW�ZHHN�ZLWK�GDWD� IURP� WZR�ZHHNV�DJR�DQG�FDPH� WR�
D� FRQFOXVLRQ� WKDW� WKLV� FROOHFWLRQ� KDG�EHHQ� LQ� WKH� FROG� VWDWXV�GXULQJ� WKHVH� WZR�
ZHHNV�



��

1RW�VXUH�ZKHWKHU� LW� LV�EHFDXVH� IHZHU�SHRSOH�VHOHFWHG� WKDW�SDWK�� VKH�ZDQWV�
WR�FRPSDUH�WKH�ƊRZ�PDS�WRJHWKHU�ZLWK�D�FRUUHVSRQGLQJ�SURGXFW�H[SHULHQFH�
FRORUPDS�WRJHWKHU��%\�VHOHFWLQJ�WKH�KRW�DUHD�EXW�OHVV�H[SHULHQFHG�SURGXFWV��
VKH�FRXOG� VHH� WKDW� WKHUH�ZHUH� VWLOO�PDQ\�SHRSOH�SDVVLQJ�E\� WKLV� DUHD�ZLWK�
RWKHU� SURGXFWV� DURXQG� LW� EHLQJ� WULHG� D� ORW��'XULQJ� KHU� UHVHDUFK�� VKH� DOVR�
IRXQG�WKDW�WKHUH�LV�DQRWKHU�FROOHFWLRQ�WKDW�KDV�WKH�VDPH�SUREOHP�

6LQFH�WKHUH�DUH�PDQ\�PDUNHWLQJ�DFWLYLWLHV�WR�SURPRWH�WKLV�FROOHFWLRQ��DQG�LW�LV�
D�SURƉWDEOH�FROOHFWLRQ��6RƉD�WKLQNV�VKH�QHHGV�WR�GR�VRPH�FKDQJHV�WRJHWKHU�
ZLWK�WKH�FRPPXQLFDWLRQV�WHDP��6KH�PDUNHG�WKHVH�WZR�FROOHFWLRQV�RQ�D�PDS�
DQG�VHQW�LW�WR�KHU�FROOHDJXHV�IRU�LGHDV�

,Q� WKH�DIWHUQRRQ�� VKH�ZDV�DVNHG�E\�KHU� VDOHV�PDQDJHU� WR� VHQG�KHU� D�SDVW�
��PRQWK� UHSRUW�� 6RILD� QHHGV� WR� SUHSDUH� DQ� H[SODQDWLRQ� IRU� VRPH�RII� WKH�
H[WUHPH�SDUDPHWHUV�UHVXOWLQJ�IURP�OD\RXW�FKDQJHV�RU�PDUNHWLQJ�DFWLYLWLHV��

1RW�VXUH�RI�WKH�H[DFW�SHULRG��6RƉD�VWDUWV�IURP�D�ELJ�WLPH�VFDOH�DQG�FKHFNV�
WKH�PRVW�GUDPDWLF�FKDQJH�SHUFHQWDJH� LQ� WKH�KRW�DUHD�FRYHUHG�DQG�QDUURZ�
GRZQ�WKH�WLPH�VFDOH�E\�GHFUHDVLQJ�LW��

6LQFH� WKH�VPDOOHVW� WLPH�XQLW�RI�DGMXVWPHQW� LV�D�ZHHN��6RƉD� ORFDWHV�D� WLPH�
SHULRG�DQG�SOD\V� WKLV�SHULRG�EHWZHHQ�GLƈHUHQW�ZHHNV� WR� VHH� WKH� YDULDWLRQV�
TXLFNO\��

2QFH�VKH� LV� VXUH� WKDW� WKHVH�DUH� WKH�SLFWXUHV� WKDW� VKH�ZDQWHG�� VKH�VDYHG� LW�
DV�D�JLI�YHUVLRQ�IRU�FKHFNLQJ�YDULDWLRQV�TXLFNO\��$W�WKH�VDPH�WLPH��VKH�VDYHG�
HDFK�RI�WKHP�DV�D�SQJ�IRU�H[SODQDWLRQ�RQH�E\�RQH��



��

����)XQFWLRQ�VWUXFWXUH�PDS

$FFRUGLQJ�WR�WKH�IXQFWLRQDO�SURWRW\SH�WHVWLQJ�UHVXOWV�DQG�D�NH\�SDWK�
VFHQDULR��,�UHƉQHG�P\�SURGXFW�IXQFWLRQ�VWUXFWXUH�PDS��%DVHG�RQ�WKLV��
,�ODWHU�VWUXFWXUHG�DQG�GHVLJQHG�P\�ZLUHIUDPH�



��

)LJXUH�����3URGXFW�IXQFWLRQ�VWUXFWXUH



��



��

&KDSWHU��

'HVLJQ
�����:LUHIUDPH�GHVLJQ

�����8VLELOLW\�GHVLJQ

�����8,�VW\OH�JXLGH



��

����:LUHIUDPH�GHVLJQ

������&XUUHQW�SURGXFW�DQDO\VLV

7KHUH�DUH�WZR�PDLQ�IXQFWLRQV�RI�WKH�FXUUHQW�$[LV�UHWDLO�DQDO\WLFV�SURGXFW���GDVKERDUG�DQG�DQDO\WLFV��
7KH\�DUH�GHVLJQHG�IRU�GLƈHUHQW�QHHGV�LQ�YDULRXV�VFHQDULRV��

7KH�$[LV�GDVKERDUG�FDQ�SUHVHQW�PXOWL�GLPHQVLRQDO�GDWD�ZLWK�WKH�VDPH�WLPH�	�FRPSDUDWLYH�VHWWLQJ��
7KHUHIRUH�� LW� LV� D� GHVLJQ� WKDW� LV�PDGH� IRU� XVHUV� WR� FRQGXFW� D� SUREOHP�ORFDWLQJ� DQG�D�SRWHQWLDO�
SRVVLELOLW\�DQDO\VLV��

(QWHULQJ�WKH�LQWHUIDFH�RI�DQDO\WLFV��XVHUV�FDQ�DQDO\]H�RQH�VSHFLƉF�W\SH�RI�GDWD�ZLWK�D�ORW�RI�ƊH[LEOH�
DGMXVWPHQWV�DQG�SUHVHQWDWLRQ�VW\OHV��7KXV��LW�LV�D�GHVLJQ�WKDW�LV�PDGH�IRU�XVHUV�WR�GLJ�LQWR�GDWD�IRU�
DQDO\VLV�DQG�VDYH�GDWD�FKDUWV�IRU�IXUWKHU�XVH��

������&RPELQHG�KHDWPDS�ZLWK�FXUUHQW�SURGXFW

0\�SURMHFW�ZLOO� HQG�XS�ZLWK�D�SURGXFW� LQ� WKH�$[LV� UHWDLO� DQDO\WLFV�SURGXFW� IDPLO\��7KLV� LV�EHFDXVH�
ORFDWLRQ�LV�QRW�D�SUDFWLFDO�FRPSDUDWLYH�SDUDPHWHU�IRU�D�KHDWPDS��EXW�WKH�GDVKERDUG�WDNHV�ORFDWLRQ�
DV�D�PDLQ�FRPSDUDWLYH�SDUDPHWHU��$QG�D�KHDWPDS�LV�D�VWLOO�SLFWXUH�DQG�LW�LV�LPSRVVLEOH�WR�FRPSDUH�
D�KHDWPDS�HDVLO\��7KXV��,�ZLOO�SXW�P\�SURGXFW�XQGHU�WKH�DQDO\WLFV�FDWHJRU\�EXW�QRW�GDVKERDUG��

%HFDXVH�RI� WKH� UHDO�WLPH�GDWD� YDOXHV�RI�KHDWPDS�DQG�RFFXSDQF\�� ,� DGGHG�DQRWKHU�PDLQ� IXQFWLRQ�
QH[W�WR�GDVKERDUG�DQG�DQDO\WLFV�FDOOHG�UHDO�WLPH�WR�FKHFN�D�UHDO�WLPH�KHDWPDS�



��

)LJXUH�������$QDO\VLV�RI�$[LV�FXUUHQW�SURGXFW



��

����:LUHIUDPH�GHVLJQ���/D\RXW

������5HVSRQVLYH�ZHE�GHVLJQ�	�&DUG�EDVHG�LQWHUIDFH
$�FKDQJHDEOH�ZRUNLQJ�GHVN� LV�XVXDO� IRU�D�VDOHV� OHDGHU�RI� ,.($�DQG�VKH�PDLQO\�FKRRVHV�DQ� LSDG�
DQG�D�GHVNWRS�DV�KHU� LQIRUPDWLRQ�UHVRXUFH��&RQVLGHUDWLRQ�WKH�GLƈHUHQW�HQG�GHYLFHV
�DGDSWDWLRQ��
UHVSRQVLYH�ZHE�GHVLJQ�LV�QHFHVVDU\�IRU�WKLV�SURMHFW��

5HVSRQVLYH�ZHE�GHVLJQ

5HVSRQVLYH�ZHE�GHVLJQ��5:'��LV�DQ�DSSURDFK�WR�ZHE�GHVLJQ�ZKLFK�PDNHV�ZHE�SDJHV�UHQGHU�ZHOO�
RQ�D�YDULHW\�RI�GHYLFHV�DQG�ZLQGRZ�RU�VFUHHQ�VL]HV�

0DLQO\��WKHUH�DUH�WKUHH�GLƈHUHQW�OD\RXWV�XVHG�IRU�D�UHVSRQVLYH�ZHE�GHVLJQ�

���6DPH�KHLJKW�RI�HDFK�URZ��ZKHUH�HYHU\�SDUW�LV�WKH�VDPH�KHLJKW��

���6DPH�ZLGWK�RI�HDFK�FROXPQ��ZKHUH�HYHU\�SDUW�LV�WKH�VDPH�ZLGWK�

���*ULG�V\VWHP��ZKHUH�HYHU\�SDUW�FDQ�EH�VHWWHG�LQWR�D�GLƈHUHQW�VL]HV��

)RU� WKH�GDWD� YLVXDOL]DWLRQ�HƈHFW�� ,� QHHG�HQRXJK�VSDFH�RQ�P\� LQWHUIDFH� WR� YLVXDOL]H�D�KHDWPDS��
7KXV�� ,� VHOHFWHG�D�JULG� V\VWHP�DQG�FDUG�EDVHG� LQWHUIDFH�DFFRUGLQJ� WR� WKH�JXLGHOLQH�RI�*RRJOH�
PDWHULDO�GHVLJQ�



��

)LJXUH�������7KUHH�NLQGV�RI�OD\RXW�GHVLJQ



��

����:LUHIUDPH�GHVLJQ���1DYLJDWLRQ

������1DYLJDWLRQ

$� KHDWPDS� FDQQRW� EH� DQDO\]HG�ZLWK� RWKHU� GDWD� LQ� WKH� GDVKERDUG� RI� $[LV�� ,Q� DGGLWLRQ� WR� WKH�
QHFHVVDU\�DQG� LPSRUWDQW�GDWD�SUHVHQWHG� LQ�WKH�KHDWPDS�SDJH�� LW� LV� LPSRUWDQW�WR�HQDEOH�XVHUV�WR�
VZLWFK�EHWZHHQ�WKH�GLƈHUHQW�SURGXFWV�HƋFLHQWO\�DQG�DFFXUDWHO\�LI�WKH\�QHHG�PRUH�GDWD�LQSXW��

:LWK� WKH�GHYHORSPHQW�RI� WKH�$[LV�SURGXFWV�� LW� LV� LPSRUWDQW� IRU� XVHUV� WR�EH�DEOH� WR� ORFDWH�DQG�
VZLWFK� TXLFNO\� DQG� IOH[LEO\�� 7KHUHIRUH�� DW� WKH� EHJLQQLQJ� RI� WKH� SURGXFW
V� QDYLJDWLRQ� GHVLJQ�� ,�
IRFXVHG�RQ�HƋFLHQW�GHVLJQ�RI�IXQFWLRQ�ORFDWLRQ�DQG�IXQFWLRQ�VZLWFKLQJ�

7KHUH�DUH�ƉYH�NH\�IDFWRUV�IRU�PH�WR�GHFLGH�WKH�SURGXFW
V�GDVKERDUG�QDYLJDWLRQ�

���6ZLWFK�EHWZHHQ�WKH�WKLUG�QDYLJDWLRQ�HDVLO\�

���7KH�OHQJWK�RI�WKH�SURGXFW�QDPH�

���7KH�DPRXQW�RI�WKH�SURGXFW�QDPH�

���7KH�VL]H�RI�WKH�GDWD�YLVXDOL]DWLRQ�DUHD�

���7KH�LQGLFDWLRQ�RI�WKH�FXUUHQW�SDJH�QDPH��



��

)LJXUH�������$Q�LOOXVWUDWLRQ�RI�FXUUHQW�QDYLJDWLRQ�UHODWLRQVKLS



��

����:LUHIUDPH�GHVLJQ

)LJXUH�������6NHWFKHV�DQG�ƉQDO�GHVLJQ�LOOXVWUDWLRQ

������1DYLJDWLRQ�VNHWFK



��

����:LUHIUDPH�GHVLJQ

������'DWD�YLVXDOL]DWLRQ

7KHUH�DUH�PDQ\�GLƈHUHQW�GDWD�YLVXDOL]DWLRQ�PHWKRGV�WKDW�KHOS�XVHUV� WR�FDSWXUH� WKH�NH\�PHDQLQJ�
RI� WKHLU�GDWD�� ,Q�P\�SURMHFW��EHFDXVH� WKH� WZR�PDLQ� IXQFWLRQV�RI�P\�KHDWPDS�DUH�FRUUHVSRQGLQJ�
UHODWLRQ� DQG� FRPSDULVRQ�� ,� WRRN� DGYDQWDJH� RI� WKHVH� WZR� NH\ZRUGV� DQG�P\� SURGXFW� IXQFWLRQ�
VWUXFWXUH��DQG�GHƉQH�VL[�NH\�GHVLJQ�NH\ZRUGV�IRU�P\�GDWD�YLVXDOL]DWLRQ�LQWHUIDFH��

'HVLJQ�JXLGHOLQH�NH\ZRUGV�

z�&RUUHVSRQGLQJ

z�&RPSDUH

z�7UHQG

z�3URSRUWLRQ

z�&RQWLQXRXV�	�'LVFRQWLQXRXV

z�5DQNLQJ

z�3DWK�

$FFRUGLQJ� WR� WKHVH� VL[� GHVLJQ� NH\ZRUGV�� ,�PDLQO\� WRRN� WKH� FKDUWV� IURP� ILJXUH� �������� IRU�P\�
LQWHUIDFH�GHVLJQ�



��

)LJXUH����������'DWD�YLVXDOL]DWLRQ�LQVSLUDWLRQ�FROOHFWLRQ



��

)LJXUH����������'DWD�YLVXDOL]DWLRQ�VHOHFWLRQ



��

����:LUHIUDPH�GHVLJQ���'DWD�YLVXDOL]DWLRQ

������)ORZ�GHQVLW\�[�3URGXFW�VSRWV

)RU� RQH� KHDWPDS� WKDW� QHHGV� WR� VKRZ� FRUUHODWLRQ� EHWZHHQ� IORZ� GHQVLW\� DQG� SURGXFW� YLVLWLQJ�
QXPEHUV�� ,� WRRN�VRPH� WLPH� WR� WU\�D�EHWWHU�ZD\� WR�GHVLJQ� LW� VLQFH� LW� QHHGV� WR�SXW� WZR� OD\HUV�RI�
GHQVLW\�PDS�DERYH�D�OD\RXW�PDS��7KH�OHIW�RQH�RI�ƉJXUH���������JLYHV�PH�D�ORW�RI�LQVSLUDWLRQ�

%HVLGHV�WKH�VSRWV
�ORFDWLRQ�WKDW�LV�LQGLFDWHG�E\�WKH�;�	�<�D[LV��WKLV�FKDUW�FRXOG�FRQYH\�PRUH�WKDQ�
��GDWD�LQIRUPDWLRQ�E\�OD\HU�RYHUODSSLQJ��VKDSH
V�VL]H�DQG�VKDSH
V�FRORU�

7KHUHIRUH�� IRU� WKH�ƊRZ�GHQVLW\�	�SURGXFW�VSRWV�KHDWPDS�GHVLJQ�� ,�VHOHFWHG�WKLV�ZD\�WR�YLVXDOL]H�
P\�GDWD��$IWHU�FROOHFWLQJ�VRPH�GDWD�RQVLWH��,�PDGH�D�VHULHV�RI�KHDWPDSV�RI�ƊRZ�GHQVLW\�;�SURGXFW�
VSRW��VKRZQ�DV�ƉJXUH���������

)LJXUH���������)ORZ�'HQVLW\;3URGXFW�VSRW�LQVSLUDWLRQ



��

)LJXUH���������'DWD�FROOHFWLRQ�SURFHVV�	�UHVXOW

)LJXUH���������)LQDO�ƊRZ�GHQVLW\�;�SURGXFW�VSRW�KHDWPDS



��

����:LUHIUDPH�GHVLJQ���3DJH�ƊRZ

������3URGXFW�SDJH�ƊRZ

3DJH�ƊRZ�GLDJUDP�LQFOXGHV�SDJHV
�
QDPHV��FRQWHQW�DQG�ORJLF��OLNH�D�ERQH�RI�
RXU�ERG\�

'XULQJ�P\�GHVLJQ�SURFHVV��,�DGMXVWHG�
WKH�SDJH�ƊRZ�PDS�VHYHUDO�WLPHV�ZKHQ�
,�FKDQJHG�SDJHV
�FRQWHQW��DGGHG�
SURGXFW�IXQFWLRQV��HWF��0\�SDJH�ƊRZ�LV�
JURZLQJ�ZLWK�P\�ƉQDO�ZLUHIUDPH�DW�WKH�
VDPH�WLPH��$IWHU�,�ƉQDOL]HG�P\�SDJH�
ƊRZ��VKRZQ�DV�ƉJXUH��������WKH�QXPEHU�
DQG�FRQWHQW�RI�P\�ZLUHIUDPH�DUH�DOVR�
GHFLGHG�

刘金
Setting
successfully


刘金
Submission
successfully page




��

)LJXUH�������3DJH�ƊRZ�LPDJH



��

����:LUHIUDPH�GHVLJQ�3UHVHQWDWLRQ

������:LUHIUDPH�3UHVHQWDWLRQ



��

)LJXUH�������)LQDO�ZLUHIUDPH�GHVLJQ



��

����8VDELOLW\�GHVLJQ

������8VDELOLW\�GHVLJQ�IRFXV

'XULQJ�WKH�GHVLJQ�SURFHVV��,�PDLQO\�FKDQJHG�P\�LQWHUIDFH�WR�LPSURYH�SURGXFW�XVDELOLW\�IRXU�WLPHV��
:KHQ�XVLQJ�D�GDWD�YLVXDOL]DWLRQ�SURGXFW�� WKHUH�DUH� WZR� IUHTXHQW� LQWHUDFWLRQV�EHWZHHQ�XVHUV�DQG�
LQWHUIDFHV��ZKLFK�DUH� FRQGLWLRQ�VHWWLQJ�DQG�GDWD�FKHFNLQJ��7KHUHIRUH�� ,� VSHQW� D� ORW� RI� WLPH� WR�
LPSURYH�P\�SURGXFW�XVDELOLW\�RI�WLPH�SLFNHU�DQG�GDWD�UHDGDELOLW\��



��

)LJXUH�������$OO�UHYLVLRQV�GXULQJ�GHVLJQ�SURFHVV



��

����8VDELOLW\�GHVLJQ

������&RQGLWLRQ�VHWWLQJғ7LPH�SLFNHU�GHVLJQ

)RU� WKH� ŉ2YHUYLHZŊ� IXQFWLRQ�� VLQFH� XVHUV� KDYH� IL[HG� GDLO\� FKHFNLQJ� URXWLQH�� WKHUH� DUH� VRPH�
VKRUWFXW�EXWWRQV�IRU�XVHUV�HƋFLHQWO\�WR�JHW�LQWR�WKH�UHVXOWV�WKH\�ZDQW�WR�VHH��OLNH�\HVWHUGD\��ODVW�
��GD\V��ODVW�ZHHN��ODVW����GD\V�DQG�ODVW�PRQWK��

)RU�WKH�ŉ$OO�3OD\Ŋ�IXQFWLRQ��KRZHYHU�� LW�ZLOO�EH�GLƈHUHQW�ZKHQ�D�XVHU�ZDQWV�WR�VHOHFW�D�ORQJ�WLPH�
VFDOH��:KDW�RXU�HQG�XVHUV�FDUH�DERXW� LV�QRW�D�VSHFLƉF�GDWH��7KH\�DUH�PRUH� OLNHO\� WR�NQRZ�KRZ�
PDQ\�PRQWKV�RU�ZHHNV� WKH\�VHOHFW�DQG� WKH�YDOXH�RI� WKLV�SHULRG��7KHUHIRUH�� ,�DGGHG�DQ�DPRXQW�
DGGHG�EXWWRQ�DQG� WKH� HQGLQJ� WLPH�ZLOO� EH� DXWRPDWLFDOO\� VKRZQ� WR� WKHP� IRU� XQGHUVWDQGLQJ� WKH�
OHQJWK�RI�WKHLU�VHOHFWHG�SHULRG�



��

)LJXUH�������)LQDO�WLPH�SLFNHU�GHVLJQ



��

����8VDELOLW\�GHVLJQ

������)ORZ�	�3URGXFW�VSRW�FRORUPDS�GDWD�YLVXDOL]DWLRQ�GHVLJQ

ŉ)ORZ�	�3URGXFW�VSRW�FRORUPDS��LV�DQ�LPSRUWDQW�SURGXFW�IHDWXUH�RI�P\�GHVLJQ�� ,Q�WKH�EHJLQQLQJ��
,� GHVLJQHG� WZR� UDQNLQJ�EXWWRQV� QH[W� WR� WKH� YLVLWRU� QXPEHU� DQG�DUHD�GHQVLW\� OHYHO� IRU� XVHUV� WR�
UDQN�IRU�TXLFN�LQIRUPDWLRQ�VRUWLQJ��7KLV�ZRUNV�LQ�VRPH�ZD\��%XW��,�ZDQW�WR�OHW�XVHUV�VHH�WKH�PRVW�
XQPDWFKLQJ�UHODWLRQVKLS��DQG�,�GHVLJQHG�D�VFDOH�ƉOWHU�WR�FKHFN�WKHVH�WZR�OD\HUV�LQGLYLGXDOO\�

%\� WKH� DGMXVWLQJ� VFDOH�� XVHUV� FDQ� FXVWRPL]H� GLIIHUHQW� VHFWLRQV� VHSDUDWHO\� DQG� FKHFN� WKH�
RYHUODSSLQJ�VWDWXV�RQ�WKLV�FRORUPDS�LQ�D�PRUH�GLUHFW�ZD\��



��

)LJXUH�������)LQDO�6FDOH�ƉOWHU�GHVLJQ



��

����8,�6W\OH�JXLGH

������2YHUYLHZ

$V�SURGXFWV� IURP� WKH� VDPH�EUDQG�� LW� LV� QDWXUDO� DQG�QHFHVVDU\� WKDW� WKH\� VSHDN� WKH� VDPH�YLVXDO�
ODQJXDJH�DQG�WKDW�LV�WKH�UHDVRQ�WKDW�,�DQDO\]HG�DQG�EXLOW�D�VW\OH�JXLGH��$FFRUGLQJ�WR�WKH�WKHRU\�RI�
$WRP�'HVLJQ��D�ZKROH�VWUXFWXUH�RI�D�GHVLJQ�V\VWHP�LQFOXGHV�WKUHH�SDUWV�

%XLOGLQJ�%ORFNV
&RORU�SDOHWWHV��W\SRJUDSKLF�VFDOHV��JULG�GHƉQLWLRQV��LFRQV�	�DVVHWV�

8,�3DWWHUQV
7HPSODWHV��0RGXOHV��&RPSRQHQWV��(OHPHQWV�

5XOHV
'HVLJQ�SULQFLSOHV��LPSOHPHQWDWLRQ�JXLGHOLQHV��HGLWRULDO�JXLGHOLQHV�

,Q�WKLV�SURMHFW��DV�D�FRQFHSWXDO�SURGXFW��,�PDLQO\�IRFXVHG�RQ�WKH�ƉUVW�WZR�SDUWV��ZKLFK�DUH�EXLOGLQJ�
EORFNV�DQG�8,�SDWWHUQV��



��

)LJXUH�������8,�GHVLJQ�V\VWHP



��

����8,�6W\OH�JXLGH

������%UDQG�LGHQWLW\�DQDO\VLV

)RU� YLVXDO� ODQJXDJH�GHƉQLWLRQ��ZKLFK� LV� FRQQHFWHG�ZLWK�PDQ\�GHVLJQ�DVSHFWV�� LW� LV� LPSRUWDQW� WR�
NHHS�WKH�VDPH�SDWK�ZLWK�WKH�$[LV�EUDQG�LGHQWLW\�WKDW�WKH\�DUH�XVLQJ�QRZ��

7R� DQDO\]H� WKH� $[LV� EUDQG� LGHQWLW\�� ,� FROOHFWHG� LQIRUPDWLRQ� DQG�PDWHULDOV�PDLQO\� IURP� WKUHH�
DVSHFWV�$[LV�RƋFLDO�ZHEVLWHV��$[LV�JUDSKLF�GHVLJQ�PDQXDO��DQG�$[LV�GLJLWDO�VW\OH�JXLGH�PDQXDO��%\�
WKH�GHVFULSWLRQ�RI�$[LV�KLVWRU\��EUDQG�YDOXH�DQG�EUDQG�UHVSRQVLELOLW\�� ,�FRQFOXGHG�WKUHH�NH\ZRUGV�
WR� GHVFULEH� WKH�$[LV� EUDQG� LGHQWLW\��ZKLFK� DUH� LQGXVWU\� IURQW�UXQQHU�� LQWHOOLJHQFH�� DQG� VDIHW\��
7KHVH� NH\ZRUGV� DUH� WKH� IRXQGDWLRQ� RI� WKH�$[LV
V� EUDQG� LGHQWLW\�� %DVHG� RQ� WKHVH� NH\ZRUGV�� ,�
H[WHQGHG�VRPH�VXE�NH\ZRUGV�WR�GHSLFW�WKH�$[LV
V�EUDQG�LPDJH��&RPELQHG�ZLWK�LQWHUQDO�PDWHULDOV�
,�JRW�IURP�$[LV��,�VHOHFWHG�VRPH�VSHFLƉF�FRORUV�DQG�W\SRJUDSK\��ZKLFK�DUH�WZR�HVVHQWLDO�HOHPHQWV�
RI�P\�YLVXDO�ODQJXDJH��

$FFRUGLQJ�WR�WKH�$[LV�EUDQG�LGHQWLW\�DQDO\VLV�,�GLG�DQG�WKH�YLVXDO�ODQJXDJH�WKDW�WKH\�DUH�XVLQJ�QRZ��
LW� LV�REYLRXV�WR�VHH�WKDW�WKH\�WDNH�RXWVWDQGLQJ�FRORU��EROG�DQG�VKDUS�W\SRJUDSK\�WR�SUHVHQW�WKHLU�
EUDQG�DV�DQ� LQGXVWU\� OHDGHU��D�VDIH�DQG� WHFKQRORJLFDO�VROXWLRQ�VXSSOLHU��7KHUHIRUH��GHVLJQLQJ� IRU�
$[LV��,�ZLOO�FRQWLQXH�WR�WDNH�\HOORZ�DQG�JUD\�DV�WZR�V\PEROV�RI�OHDGHUVKLS�DQG�VWDELOLW\��,Q�DGGLWLRQ��
,�ZLOO�WDNH�GD\EUHDN�EOXH�DV�D�WKHPH�FRORU�WR�VKRZ�D�EUDQG�ZLWK�KXPDQ�FHQWHUHG�WHFKQRORJ\��)RU�
FKDUDFWHU�VW\OH��,�VHOHFWHG�5RERWR��D�IRQW�WKDW�*RRJOH�PDLQO\�XVHG��DV�P\�PDLQ�W\SRJUDSK\��2Q�WKH�
RWKHU�KDQG��IRU�GDWD�YLVXDOL]DWLRQ��,�ZLOO�SUHVHQW�WKHP�ZLWK�FRORU�EORFNV�IRU�D�VWHDG\�YLVXDO�HƈHFW�



��

)LJXUH�������$[LV�EUDQG�LGHQWLW\�DQDO\VLV



��

'D\EUHDN�%OXH
,QFOXVLYH���7HFKQRORJLFDO���%HQHƉFLDO

*UD\
6DIH���6WDEOH

&RORU�3DOHWWH 7\SRJUDSK\

&KDUDFWHU�VW\OH��
5RERWR

&KDUDFWHU�VW\OH��
+HOYHWLFD

����8,�6W\OH�JXLGH

)LJXUH���������)LQDO�FRORU�SDOHWWH )LJXUH���������)LQDO�W\SRJUDSK\



��

&KDSWHU��

)LQDO�ZRUN
�����2YHUYLHZ�LQWHUIDFH

�����$OO�SOD\�LQWHUIDFH�

�����&RPSDULVRQ�LQWHUIDFH



��



��

)LJXUH�����)LQDO�LQWHUIDFH�RYHUYLHZ�



��

����2YHUYLHZ�SDJH

8QGHU� WKH� IXQFWLRQ�RI� �2YHUYLHZ���XVHUV�FDQ�GR�D�TXLFN�FKHFN�RI� �$OO� VWRSV��� �)LUVW� VWRSV��� DQG�
�)ORZ��DQG�3URGXFW�VSRW�FRORUPDS���&RPELQHG�ZLWK�RWKHU�GDWD�VKRZQ�DW�WKH�VDPH�WLPH��XVHUV�FDQ�
JHW�D�TXLFN�YLHZ�RI�WKHLU�VHOHFWHG�WLPH�SHULRG�

6HHQ�IURP�ƉJXUH������ �D�FRORUPDS�WDNHV�D� ORW�VSDFH�IRU�XVHUV�WR�VHH�ZKLFK�DUHD� LV�KRW�DQG�KRZ�
KRW� LW� LV��)RU�XVHUV� WR�XQGHUVWDQG� WKH�KHDW� OHYHO�DQG� WUHQGV� LQ�D�EHWWHU�ZD\�� WKHUH� LV�D�KRW�DUHD�
FRYHUDJH� SHUFHQWDJH� QXPEHU��:LWK� DQ� DFFXUDWH� QXPEHU� H[SODQDWLRQ�� XVHUV� FDQ� XQGHUVWDQG� D��
KHDWPDS�QRW�MXVW�IURP�YLVXDO�HƈHFW��EXW�DOVR�IURP�D�FRPSDUDEOH�SHUVSHFWLYH��,Q�DGGLWLRQ��,�DOVR�VHW�
RWKHU�GDWD�UHVRXUFHV��OLNH�YLVLWRU�QXPEHUV��KRZ�PDQ\�RI�WKHP�WDNH�D�VKRUWFXW��DQG�KRZ�ORQJ�WKH\�
VSHQG�LQ�WKLV�GHSDUWPHQW��:LWK�WKHVH�UHODWHG�GDWD��XVHUV�FDQ�XQGHUVWDQG�WKHLU�VWRUH�SHUIRUPDQFH�
IURP�D�FRPSUHKHQVLYH�SHUVSHFWLYH��

7KH��)ORZ�	�3URGXFW�VSRW�FRORUPDS��LV�DQ�LPSRUWDQW�SURGXFW�IHDWXUH��%\�RYHUODSSLQJ�D�VKDSH�DQG�
D�KHDW� OD\HU��XVHUV�FDQ�XQGHUVWDQG�WKH�FRUUHODWLRQ�EHWZHHQ�D�SURGXFW�DQG� LWŇV� ORFDWLRQ��7KHUH� LV�
D�FKDUW�QH[W�WR�WKH�FRORUPDS�IRU�XVHUV�WR�VHH�RYHUDOO�SHUIRUPDQFH��<RX�FDQ�UDQN�YLVLWRU�QXPEHUV�
DQG�EXV\�DUHDO��$QG�XVHUV� FDQ�DOVR�XVH� WKH� VFDOH� ILOWHU� WR� FXVWRPL]H� WKH� VHFWLRQ� WKDW� WKH\�DUH�
LQWHUHVWHG�LQ�

)RU� ILUVW� VWRS�� XVHUV� DUH� QRW� LQWHUHVWHG� LQ� QXPEHUV��:KDW� WKH\�ZDQW� WR� VHH� LV� WKH� ILUVW� VWRS�
ORFDWLRQ��7KH\�KRSH�WR�VHH�ZKHWKHU�LW�LV�DQ�DUHD�WKDW�LV�FORVH�WR�WKH�HQWUDQFH�RU�DQ�DUHD�WKH\�DUH�
DQWLFLSDWLQJ�WR�DWWUDFW�FXVWRPHUV
�DWWHQWLRQ��7KHUHIRUH��QXPEHUV�DUH�QRW�QHHGHG�IRU�WKLV�LQWHUIDFH��
LQVWHDG�D�KHDWPDS�LV�SUHIHUHG��

)RU�GHWDLOHG�LQIRUPDWLRQ�RI�EXWWRQ�WHUP�DQG�GDWD�IXQFWLRQV��SOHDVH�FKHFN�DSSHQGL[���



��

)LJXUH�����2YHUYLHZ�LQWHUIDFH



��

����$OO�3OD\�SDJH

%DVHG� RQ� WKH� DQDO\VLV� LQ� WKH� SUHYLRXV� FKDSWHU�� WKHUH� LV� D� XVHU� UHTXLUHPHQW� WR� VHH� DQ� DUHD
V�
SHUIRUPDQFH�GXULQJ�D�ORQJ�WLPH�SHULRG�DQG�]RRP�LQ�IRU�PRUH�GHWDLOHG�LQIRUPDWLRQ��OLNH�D�VPDOOHU�
WLPH�VFDOH��6LQFH�WKH�KHDWPDS�LV�GLƈHUHQW�IURP�RWKHU�FKDUWV��LW�LV�LPSRVVLEOH�WR�FRPSDUH�GLƈHUHQW�
LPDJHV�DW�GLƈHUHQW� WLPH�SRLQWV� LQ�DQ� LPDJH��7KHUHIRUH�� WR�FRPSDUH�VRPH�KHDWPDSV�� ,� GHVLJQHG�
WZR�ZD\V�WR�FRPSDUH�WKHP�LQ�ERWK�ORQJ�WLPH�VFDOH�DQG�VKRUW�WLPH�VFDOH�

8QGHU�WKH�IXQFWLRQ�RI�D��$OO�3OD\��� WKH�XVHU�FDQ�VHH�DQ�DYHUDJH�SHUIRUPDQFH�GXULQJ�D� ORQJ�WLPH�
SHULRG�DQG�]RRP� LQ�GHWDLOHG� LQIRUPDWLRQ�E\�FKDQJLQJ� WR�D�VPDOOHU� WLPH�XQLW��$V�XVHUV�VWDUWHG� WR�
SOD\�GLƈHUHQW� LPDJHV�DV�D�YLGHR��RWKHU�GDWD�VKRZQ�DW� WKH�VSHFLƉF�WLPH�SRLQW�ZLOO�EH�FKDQJHG� LQ�
SDUDOOHO��7KXV�� IRU� WKH�GHVLJQ�RI�RWKHU�FKDUWV�� ,�VHOHFWHG�QXPEHUV�DQG� WUHQGLQJ�GDWD� IRU�XVHUV� WR�
DFTXLUH�LQIRUPDWLRQ�TXLFNO\�

8VHUV� FDQ� VWRS� DQ\WLPH� LI� WKH\� WKLQN� WKH� GDWD� LV� YDOXDEOH�� ,I� WKH� WLPH� XQLW� LV� D�PRQWK� DW� WKH�
EHJLQQLQJ�DQG�WKH\�WKHQ�WKLQN�LW�LV�YDOXDEOH�WR�H[SORUH�WKH�GDWD�IXUWKHU��WKH\�FRXOG�DGMXVW�WKH�WLPH�
XQLW�WR�D�ZHHN�DQG�VHH�PRUH�GHWDLOHG�DQG�DFFXUDWH�GDWD��

)RU�GHWDLOHG�LQIRUPDWLRQ�RI�EXWWRQ�WHUPV�DQG�GDWD�IXQFWLRQV��SOHDVH�FKHFN�DSSHQGL[���



��

)LJXUH�����$OO�3OD\�LQWHUIDFH



��

����&RPSDULVRQ�SDJH

$IWHU� D� OD\RXW� FKDQJH� WKDW� XVXDOO\� WDNHV� WZR� GD\V� WR� EH� FRPSOHWHG�� WKH� VDOHV� WHDP� DQG�
FRPPXQLFDWLRQV� WHDP� QHHG� WR� HYDOXDWH� WKH� UHVXOW� RI� WKHLU� OD\RXW� FKDQJH�� $� FRPSDULVRQ�
VXUURXQGLQJ�D�VSHFLƉF�GDWH�VKRZV�XS��8QGHU�D�XVHU�UHTXLUHPHQW�GHVFULEHG�HDUOLHU��XVHUV�QHHG�WR�
VWD\�ZLWK�WKHVH�WZR�KHDWPDSV�DQG�FRPSDUH�WKHP�IURP�PDQ\�DVSHFWV��

7KXV��IRU�GLUHFW�XQGHUVWDQGLQJ�� ,�DGGHG�D�PRGH�WR�VKRZ�FKDQJLQJ� ORFDWLRQ��ZKLFK�KHOSV�XVHUV�WR�
EXLOG�D�EHWWHU�XQGHUVWDQGLQJ�EHWZHHQ�OD\RXW�FKDQJHV�DQG�ƉQDO�UHVXOWV��

2Q�WKH�RWKHU�KDQG��DV�ZH�GLVFXVVHG�EHIRUH�� WLPH�SLFNHU� LV�DQ� LPSRUWDQW�HOHPHQW�WR�EH�GHVLJQHG�
RQ�WKLV�SDJH��7R�EH�DEOH�WR�RƈHU�XVHUV�D�WLS�DERXW�FKDQJLQJ�GDWHV� LV�D�NH\�GHVLJQ�SRLQW�IRU�WKH�
FRPSDULVRQ�IXQFWLRQ��

)RU�GHWDLOHG�LQIRUPDWLRQ�RI�EXWWRQ�WHUPV�DQG�GDWD�IXQFWLRQV��SOHDVH�FKHFN�DSSHQGL[���

)LJXUH�����&RPSDUVLRQ�LQWHUIDFH
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&KDSWHU��

'LVFXVVLRQ



��

����'LVFXVVLRQ

������&RQFOXVLRQ

%DFN� WR�P\�PLVVLRQ�RIIHUHG�E\�$[LV�� EDVHG�RQ�GHYHORSHG�DQG�GHYHORSLQJ� WHFKQRORJLHV�RI�$[LV�
&RPPXQLFDWLRQ�� UHVHDUFK�RI�XVHU�GDWD�QHHGV�DQG� WR�GHVLJQ�RI�D�XVHU�IULHQGO\�GDWD�YLVXDOL]DWLRQ�
SURGXFW��KDV�EHHQ�H[SORUHG�

:KHQ�,�ZDV�GRLQJ�P\�UHVHDUFK��,�VHOHFWHG�P\�FDVH�VWXG\�E\�D�FRPELQDWLRQ�RI�FDPHUD�WHFKQRORJ\�
DQG�GDWD�YDOXH� LQ� WKH� UHWDLO� LQGXVWU\��:LWK�D� OLPLWHG� UHVRXUFH� WR�JHW�FORVH� WR�P\� UHDO�HQG�XVHUV��
IURP�WKH�SHUVSHFWLYH�RI�ERWK�WLPH�DQG�FDQGLGDWHV��,�VHOHFWHG�VXLWDEOH�UHVHDUFK�PHWKRGV�DQG�DOVR�
DGMXVWHG� VRPH�PHWKRGV�EDVHG�RQ�P\� FDVH�� 7KLV� SURFHVV� DOORZHG�PH� WR� DSSO\�P\� WKHRUHWLFDO�
NQRZOHGJH�LQWR�UHDO�SUDFWLFH�

:KHQ� ,� VWDUWHG� WR� GHVLJQ�P\� SURGXFW�� ,� GLG� DQ� DQDO\VLV� RI� WKH� $[LV
V� FXUUHQW� SURGXFW�ZLWK�
FRQVLGHUDWLRQ�WKDW�D�KHDWPDS�LV�D�SDUW�RI�WKH�ZKROH�$[LV�SURGXFW�IDPLO\��+DYLQJ�DJUHHG�ZLWK�WKH�
$[LV�SURGXFW�VWUDWHJ\��,�VXPPDUL]HG�WKH�SUREOHPV�RI�WKHLU�SURGXFW�DQG�RSWLPL]H�WKHP��$W�WKH�VDPH�
WLPH��,�PHUJHG�P\�IXQFWLRQV�WRJHWKHU�ZLWK�WKH�RSWLPL]HG�SURGXFW��

������/LPLWDWLRQV

0RUH�DQG�PRUH�SURGXFWV�ZLOO� MRLQ� WKH�$[LV� SURGXFW� IDPLO\� DQG� LW� LV� QRW� MXVW�PH�� EXW� DOVR�$[LV�
QHHGV�WR�WKLQN�DERXW�RSWLPL]LQJ�WKHLU�SURGXFW�ZLWK�DQ� LQWHJUDWHG�IXQFWLRQV�QHW�DQG�D�UHDVRQDEOH�
UHOHYDQFH��)RU�8,�GHVLJQ��,�GHYHORSHG�P\�8,�SULQFLSOH�E\�DQDO\]LQJ�WKHLU�EUDQG�LGHQWLW\�DQG�FXUUHQW�
SURGXFW� LQWHUIDFH�� /LPLWHG�E\� WLPH�� WKHUH� DUH�PRUH� YLVXDO� ODQJXDJH�FRPSRQHQWV� QHHGHG� WR�EH�
GHYHORSHG��



��

����'LVFXVVLRQ

������(WKLFDO�GLVFXVVLRQ

)RU� EXLOGLQJ� D� WUXVWZRUWK\� VRFLHW\�� WKH� IRXQGDWLRQ� LV� DERXW� LQIRUPDWLRQ� WUDQVSDUHQF\�� 6HUYLFH�
VXSSOLHUV��OLNH�)DFHERRN�DQG�$PD]RQ��DUH�VWURQJHU�WKDQ�FXVWRPHUV�DQG�WKLV�VLWXDWLRQ�LV�FKDQJLQJ�
VOLJKWO\��:LWK� WKH� GHYHORSPHQW� RI� ODZV� DQG� UHJXODWLRQV�� FXVWRPHUV� QHHG� WR� NQRZ�ZKDW� NLQG�
RI� LQIRUPDWLRQ� WKHLU� VHUYLFH� VXSSOLHU� WDNHV� DQG�KRZ�PXFK� WKH\� WDNHV�� ,Q�6ZHGHQ�RU�'HQPDUN��
WKHUH�ZLOO�EH�VRPH�VLJQV�WR� LQIRUP�FXVWRPHUV�LI�WKHUH�DUH�FDPHUDV�LQVLGH��%XW�� LW� LV�QRW�FOHDU�IRU�
FXVWRPHUV� WR� NQRZ�KRZ� WKHVH� FDPHUDV� DUH�ZRUNLQJ��$V� D� YLGHR� FDPHUD� LQGXVWU\� OHDGHU�� $[LV�
LV� WU\LQJ� WR� WDNH�DGYDQWDJH�RI� WHFKQRORJLHV� WR� KHOS�SHRSOH� ORRNLQJ� IRU� D� VDIH� DQG� VHFXUH� OLIH��
7KHUHIRUH��,�KDG�DQ�LQVSLUDWLRQ�DQG�DOVR�D�GLVFXVVLRQ�ZLWK�P\�IULHQGV�DERXW�GDWD�WUDQVSDUHQF\��

:KHQ�D� UHWDLOHU� EX\V�DQ�$[LV� FDPHUD�� WKH\�ZLOO� JHW� D� QRWLFH� VLJQ� WR� LQIRUP�RI� WKH� VXUYHLOODQFH�
VWDWXV� IRU� IUHH��2Q� WKH� VLJQ�� WKHUH�ZLOO� EH� GLIIHUHQW� LFRQV� IRU� FXVWRPHUV� WR� VHH�ZKDW� NLQG� RI�
GDWD� WKDW� WKH� VWRUH� LV� WDNLQJ��$QG� LI� WKH\�ZDQW�� WKH\�DOVR�FDQ�JR� WR� WKH�$[LV�ZHEVLWH� IRU�PRUH�
LQIRUPDWLRQ��:LWK�LQIRUPDWLRQ�WUDQVSDUHQF\��WUXVW�ZLOO�EH�EXLOW�DQG�LW�LV�EHQHƉFLDO�IRU�ERWK�WKH�UHWDLO�
EUDQG�DQG�WKH�$[LV�EUDQG���



��

5HIHUHQFH

���$[LV�FRP����������$ERXW�$[LV�_�$[LV�&RPPXQLFDWLRQV��>RQOLQH@�$YDLODEOH�DW��KWWSV���ZZZ�D[LV�FRP�DERXW�D[LV�>$FFHVVHG����-XQ������@�

���$[LV�FRP����������5HWDLO�_�$[LV�&RPPXQLFDWLRQV��>RQOLQH@�$YDLODEOH�DW��KWWSV���ZZZ�D[LV�FRP�VROXWLRQV�E\�LQGXVWU\�UHWDLO�>$FFHVVHG����-XQ������@�

���1LHOVHQ�1RUPDQ�*URXS�� ��������&RQYHUVLRQ�5DWH��'HƉQLWLRQ�DV�XVHG� LQ�8;�DQG�ZHE�DQDO\WLFV�� >RQOLQH@�$YDLODEOH�DW�� KWWSV���ZZZ�QQJURXS�FRP�
DUWLFOHV�FRQYHUVLRQ�UDWHV��>$FFHVVHG����-XQ������@�

���(XURSHDQ�&RPPLVVLRQ���(XURSHDQ�&RPPLVVLRQ�� �������� ����� UHIRUP�RI�(8�GDWD�SURWHFWLRQ� UXOHV�� >RQOLQH@�$YDLODEOH�DW�� KWWSV���HF�HXURSD�HX�
FRPPLVVLRQ�SULRULWLHV�MXVWLFH�DQG�IXQGDPHQWDO�ULJKWV�GDWD�SURWHFWLRQ������UHIRUP�HX�GDWD�SURWHFWLRQ�UXOHVBHQ�>$FFHVVHG����-XQ������@�

���'DWD\XDQ�FQ����������̽���� Ӿࢵ :L�)L റᰒದጮጼԡ̾ྋୗݎ�ఽᎣದհ꧊ࣁԭٌහഝጱႮଶയ�_�ෛߎᦔ�_�:L�)L റᰒ�_�ጮጼԡ�_�य़හഝ�_�හഝሧ�
_�य़හഝԾӱڠෛ๐ۓড়֛ ��>RQOLQH@�$YDLODEOH�DW��KWWS���ZZZ�GDWD\XDQ�FQ�DUWLFOH�������KWP�>$FFHVVHG����-XQ������@�

���:DQW��5����������$Q�,QWURGXFWLRQ�WR�5),'�7HFKQRORJ\��,(((�3HUYDVLYH�&RPSXWLQJ��������SS�������

���3DUDGD��5���0HOLD�6HJXL��-���0RUHQ]D�&LQRV��0���&DUUHUDV��$��DQG�3RXV��5�� ��������8VLQJ�5),'�WR�'HWHFW� ,QWHUDFWLRQV� LQ�$PELHQW�$VVLVWHG�/LYLQJ�
(QYLURQPHQWV��,(((�,QWHOOLJHQW�6\VWHPV���������SS�������

���1LHOVHQ�1RUPDQ�*URXS�� ��������&DUG�6RUWLQJ��+RZ�0DQ\�8VHUV� WR�7HVW�� >RQOLQH@�$YDLODEOH�DW�� KWWSV���ZZZ�QQJURXS�FRP�DUWLFOHV�FDUG�VRUWLQJ�
KRZ�PDQ\�XVHUV�WR�WHVW��>$FFHVVHG����-XQ������@�

���1LHOVHQ�1RUPDQ�*URXS�� ��������+RZ� WR�$YRLG�%LDV� LQ�&DUG�6RUWLQJ� �9LGHR��� >RQOLQH@�$YDLODEOH�DW�� KWWSV���ZZZ�QQJURXS�FRP�YLGHRV�ELDV�FDUG�
VRUWLQJ��>$FFHVVHG����-XQ������@�

����1LHOVHQ�1RUPDQ�*URXS�� ��������&DUG�6RUWLQJ��8QFRYHU�8VHUV
�0HQWDO�0RGHOV� IRU�%HWWHU� ,QIRUPDWLRQ�$UFKLWHFWXUH�� >RQOLQH@�$YDLODEOH�DW��KWWSV���
ZZZ�QQJURXS�FRP�DUWLFOHV�FDUG�VRUWLQJ�GHƉQLWLRQ��>$FFHVVHG����-XQ������@�

����&RRSHU��$���5HLPDQQ��5���&URQLQ��'��DQG�1RHVVHO��&���Q�G����$ERXW�IDFH�

����$VU�GHPR�D[LV�FRP����������$;,6�6WRUH�5HSRUWHU�'HPR��>RQOLQH@�$YDLODEOH�DW��KWWSV���DVU�GHPR�D[LV�FRP�WRXU�VWDUW�>$FFHVVHG����-XQ������@�

����0HGLXP�������������6WHSV�RI�3URGXFW�	�'DVKERDUG�'HVLJQ�Ń�'HVLJQ���6NHWFK�Ń�0HGLXP��>RQOLQH@�$YDLODEOH�DW��KWWSV���PHGLXP�FRP�VNHWFK�DSS�
VRXUFHV����VWHSV�RI�SURGXFW�GDVKERDUG�GHVLJQ�F��DI��F�����>$FFHVVHG����-XQ������@�



��

����$QRQ����������>RQOLQH@�$YDLODEOH�DW��KWWSV���]KXDQODQ�]KLKX�FRP�S����������>$FFHVVHG����-XQ������@�

����8;�&ROOHFWLYH�� �������� 'HVLJQ� EHWWHU� GDWD� WDEOHV�Ń�8;�&ROOHFWLYH�� >RQOLQH@� $YDLODEOH� DW�� KWWSV���X[GHVLJQ�FF�GHVLJQ�EHWWHU�GDWD�WDEOHV�
�HFF��G������>$FFHVVHG����-XQ������@�

����0DWHULDO�'HVLJQ����������+RPHSDJH��>RQOLQH@�$YDLODEOH�DW��KWWSV���PDWHULDO�LR��>$FFHVVHG����-XQ������@�

����$QWY�DOLSD\�FRP����������ᡶᡵහഝݢᥤ۸���$QW9��>RQOLQH@�$YDLODEOH�DW��KWWSV���DQWY�DOLSD\�FRP�]K�FQ�LQGH[�KWPO�>$FFHVVHG����-XQ������@�

����$QW�GHVLJQ����������$QW�'HVLJQ���$�8,�'HVLJQ�/DQJXDJH��>RQOLQH@�$YDLODEOH�DW��KWWSV���DQW�GHVLJQ�LQGH[�FQ�>$FFHVVHG����-XQ������@�

����$QRQ����������>RQOLQH@�$YDLODEOH�DW��KWWSV���]KXDQODQ�]KLKX�FRP�S����������>$FFHVVHG����-XQ������@�



��

)LJXUH

)LJXUH��������)UHH�&RPSXWHUV��6�/����9LGHRYLJLODQFLD�,3���DYDLODEOH����0D\�������KWWSV���ZZZ�IUHHFRPSXWHUV�HV�LQGH[�SKS�SURGXFWRV�YLGHRYLJLODQFLD�LS�KWPO

)LJXUH� ������� $[LV�FRP�� DYDLODEOH� ���0D\� ������ KWWSV���ZZZ�D[LV�FRP�VLWHV�GHIDXOW�ILOHV�VW\OHV�FKXQNBVSRWOLJKWBLPJBOHIWBWH[WBULJKWBGHVNWRS�
ZLGHBB�[BB���[DXWRB�SXEOLF�LQIRJUDSKLF�VWRUH�RSWLPL]DWLRQ�MSJ"LWRN Q\(U(XNE

)LJXUH� ������� $[LV�&RPPXQLFDWLRQV�4XHXH�0RQLWRU� $QDO\WLFV� 6RIWZDUH� ����������� DYDLODEOH� ���0D\� ������ KWWSV���ZZZ�EKSKRWRYLGHR�FRP�F�
SURGXFW���������5(*�D[LVBFRPPXQLFDWLRQVB�����B���BTXHXHBPRQLWRUBHBOLFHQVH�KWPO�

)LJXUH��������� ධ Η ΄ ϳ ϘμϺ̵᩻Ϝαϓμ㮔ͽ :LQ�:LQ��� 帓 ᑮ  ᬪ ͻͣ͵ͥͼ ��DYDLODEOH����0D\�������KWWSV���ZZZ�IXVDIXVDJRXPRX�MS�
HQWU\������������������

)LJXUH���������$[LV�&RPPXQLFDWLRQV�0�����9(�2XWGRRU�9DQGDO�5HVLVWDQW����������� DYDLODEOH����0D\������� KWWSV���ZZZ�EKSKRWRYLGHR�FRP�F�
SURGXFW���������5(*�D[LVBFRPPXQLFDWLRQVB����B���BP����BYHBƉ[HGBGRPHBQHWZRUN�KWPO

)LJXUH���������จ૬ظ�ᬧक़ᬻ���*RRJOH�6HDUFK��DYDLODEOH����0D\�������KWWSV���ZZZ�JRRJOH�VH�VHDUFK"

)LJXUH����������$;,6�6WRUH�5HSRUWHU�'HPR��DYDLODEOH����0D\�������KWWSV���DVU�GHPR�D[LV�FRP�GDVKERDUG

)LJXUH����������$;,6�6WRUH�5HSRUWHU�'HPR��DYDLODEOH����0D\�������KWWSV���DVU�GHPR�D[LV�FRP�DQDO\WLFV

)LJXUH����������3URMHFW�'HY�'DVKERDUG��KWWSV���GULEEEOH�FRP�VKRWV���������3URMHFW�'HY�'DVKERDUG

)LJXUH����������'DVKERDUG�8,�GHVLJQ��KWWSV���GULEEEOH�FRP�VKRWV���������'DVKERDUG�8,�GHVLJQ

)LJXUH����������5HVSRQVLYH�OD\RXW�JULG��KWWSV���PDWHULDO�LR�GHVLJQ�OD\RXW�UHVSRQVLYH�OD\RXW�JULG�KWPO�JULG�FXVWRPL]DWLRQ



��

)LJ����������$;,6�6WRUH�5HSRUWHU�'HPR��DYDLODEOH�RQ����0D\�������KWWSV���DVU�GHPR�D[LV�FRP�GDVKERDUG

)LJ����������$;,6�6WRUH�5HSRUWHU�'HPR��DYDLODEOH�RQ����0D\�������KWWSV���DVU�GHPR�D[LV�FRP�DQDO\WLFV

)LJ����������$;,6�6WRUH�5HSRUWHU�'HPR��DYDLODEOH�RQ����0D\�������KWWSV���DVU�GHPR�D[LV�FRP�DQDO\WLFV�UHSRUW�SHRSOHBFRXQWLQJBDGKRF

)LJXUH��������	��*��चᏐࢶᤒᔄପ���$QW9��DYDLODEOH����0D\�������KWWSV���DQWY�DOLSD\�FRP�]K�FQ�J����[�LQGH[�KWPO

)LJ��������'HVLJQ�6\VWHPV�6SULQW����7KH� ,QWHUIDFH� ,QYHQWRU\�Ń�0DUFLQ�7UHGHU�Ń�0HGLXP��DYDLODEOH�RQ����0D\�������KWWSV���PHGLXP�FRP�#PDUFLQWUHGHU�
GHVLJQ�V\VWHPV�VSULQW���WKH�LQWHUIDFH�LQYHQWRU\��I��G���H��D

)LJXUH��������	��	����3ULYDF\�YV�VHFXULW\�_�$[LV�&RPPXQLFDWLRQV��DYDLODEOH����0D\�������KWWSV���ZZZ�D[LV�FRP�DERXW�D[LV�D�VPDUWHU�VDIHU�ZRUOG�
SULYDF\�YV�VHFXULW\

)LJXUH���������7KH�VHFXULW\�PDUNHW�_�$[LV�&RPPXQLFDWLRQV��DYDLODEOH����0D\�������KWWSV���ZZZ�D[LV�FRP�DERXW�D[LV�WKH�VHFXULW\�PDUNHW

)LJXUH��������	�	��,QQRYDWLRQV�_�$[LV�&RPPXQLFDWLRQV��DYDLODEOH����0D\�������KWWSV���ZZZ�D[LV�FRP�DERXW�D[LV�LQQRYDWLRQV

)LJXUH���������+HDOWKFDUH�_�$[LV�&RPPXQLFDWLRQV��DYDLODEOH����0D\�������KWWSV���ZZZ�D[LV�FRP�VROXWLRQV�E\�LQGXVWU\�KHDOWKFDUH

)LJXUH���������&HOHEUDWLQJ� ��� \HDUV�RI�RQERDUG�QHWZRUN�FDPHUDV���6HFXUH� ,QVLJKWV��DYDLODEOH����0D\������� KWWSV���ZZZ�D[LV�FRP�EORJ�VHFXUH�
LQVLJKWV�PRELOH�FDPHUDV�

)LJXUH���������2YHUYLHZ�_�$[LV�&RPPXQLFDWLRQV��DYDLODEOH����0D\�������KWWSV���ZZZ�D[LV�FRP�DERXW�D[LV�D�VPDUWHU�VDIHU�ZRUOG



��

$SSHQGL[�����6RQLD��VW�,QWHUYLHZ�4XHVWLRQV�	�5HVXOWV

,QWHUYLHZHU

-LQ�/LX��VWXGHQW�RI�,QGXVWULDO�GHVLJQ��/XQG�8QLYHUVLW\�

,QWHUYLHZHH

6RQLD�%DVVL��VDOHV�OHDGHU�RI�,.($�OLYLQJ�URRP�GHSDUWPHQW

'XUDWLRQ

���PLQV

�&RPPHQWV��2UJDQL]HG�DJDLQ�DIWHU�ƉQLVKLQJ�DQG�VRPH�LQIRUPDWLRQ�KDV�EHHQ�GHOHWHG���

4� �4XHVWLRQ��

$� �$QVZHU

4��+RZ�RIWHQ�GR�\RX�FKDQJH�\RXU�GHSDUWPHQW�OD\RXW"

$��:H� KDYH� IRXU� SURGXFW� FKDQJH� GD\V� LQ� D�ZKROH� \HDU� DQG� WKH\�
KDSSHQ�LQ�)HEUXDU\��$SULO��$XJXVW�DQG�2FWREHU��'XULQJ�WKLV�WLPH��ZH�
KDYH�D� ORW� RI� QHZV� LQ� DQG� VRPH�VWRFN� LV� QHFHVVDU\� WR�EH�FOHDUHG��
$QG�ZH�PDNH�D�TXLWH�ELJ�FKDQJH�IRU�ERWK�RSHQ�GLVSOD\�DUHD�DQG�RXU�
VDPSOH�GLVSOD\�URRP��

4��:KR�ZLOO�GHVLJQ�WKH�OD\RXW"

$�� )RU � WKH� G LVS OD\� DUHD � � VD OHV� PDQDJHU � � VD OHV� OHDGHU � DQG�
FRPPXQLFDWLRQ�GHVLJQHU�XVXDOO\�ZRUN�WRJHWKHU��

4��&RXOG�\RX�WHOO�PH�PRUH�DERXW�FXVWRPHU�ƊRZ"

$��:H�FRQGXFW�����FXVWRPHU�ƊRZ� UHVHDUFKHV�D� \HDU�DW� OHDVW��7KH�
KRW� VSRW� LV� WKH� VSRWV� WKDW� WKH�FXVWRPHUV�DOZD\V�VWRS�DQG� WKH�FROG�
VSRWV� DUH� WKH� VSRWV� WKDW� WKH\� GRQŇW� VWRS�� $QG�ZH� QHHG� WR�PDNH�
FKDQJHV�DFFRUGLQJ� WR� WKDW�� ,I� WKH\� VWRSSHG�E\�D� VRID�� WKHQ�ZH�ZLOO�
PDNH�D�PDUN�IRU�WKDW��:H�DOVR�UHFRUG�KRZ�ORQJ�GR�WKH\�VSHQG�LQ�WKLV�
DUHD��

4��:KDW�GR�\RX�PHDQ�WR�VWRS"

$�� ,W� LV� GLIIHUHQW��6RPHWLPHV�� WKH\� MXVW� VWRS�DQG� ORRN��7KH\�FKHFN�
WKH�SULFH� WDJ�RQ� WKHLU� LQWHUHVWLQJ�SURGXFW��7KH\� VLW� RQ� WKH� VRID� IRU�
��PLQV�DQG�WKDW� LV�D�SRVLWLYH�WKLQJ�IRU�XV��:H�FDQQRW�IROORZ�LI� WKH\�
DFWXDOO\�EX\�LW�RU�QRW�FDXVH�ZH�FDQQRW�IROORZ�WKHP�WR�WKH�FDVKLHU��

4��'R�\RX� WKLQN� VSHQGLQJ� WLPH� IRU� D�SURGXFW�PHDQV� VRPHWKLQJ� WR�
\RX"

$��6RPH� FXVWRPHUV� MXVW� UHOD[� RQ� LW�� %XW��ZH� KDYH� VRPH� FRDFKHV�
FDOOHG�PHPRU\� IRDP�DQG� LW� FRXOG� EH� VKDSHG� E\� \RXU� ERG\� DQG� LW�
WDNHV�D�ZKLOH�� WKHQ� LW� VWD\V��%XW�� WKH� VRID� LV� KDUG� WR� VLW� RQ�DW� WKH�
EHJLQQLQJ��DQG�ZH�DOZD\V�UHFRPPHQG�WKHP�WR�VLW�ORQJHU�DQG�IHHO�LW��
8VXDOO\��WKH�FXVWRPHU�ZKR�WU\�ORQJHU�EX\�WKHP��

4��%HVLGHV�FXVWRPHU�ƊRZ��GR�\RX�FRQGXFW�RWKHU�FXVWRPHU�UHVHDUFK�
DOVR"



��

$��:H� KDYH� IRUPV� WR� DVN� TXHVWLRQV��:KHWKHU� \RXU� SURGXFW� LV� LQ�
VWRFN"�,V�LW�FOHDQ"�'R�\RX�QHHG�WR�ZDLW�IRU�D�ORQJ�WLPH"�7KHVH�IRUPV�
LQFOXGH�PXFK� YHU\� YDOXDEOH� LQIRUPDWLRQ��:KDW� DUH� ZH� JRRG� DW"�
:KHWKHU�ZH�DUH�EHWWHU� WKLV� \HDU� FRPSDUHG�ZLWK� ODVW� \HDU"�:H�XVH�
,SDG� WR� GR� WKH�TXHVWLRQQDLUH�� 3HRSOH� DOZD\V� VD\� WKDW� WKH\� FDQQRW�
ƉQG�WKH�SURGXFWV�WKH\�DUH�DLPHG�DW���%XW��PRVW�WLPH��ZH�GR�KDYH�LQ�
VWRFN��7KLV�NLQG�RI�IHHGEDFN�PHDQV�WKDW�VRPH�SRSXODU�SURGXFWV�DUH�
QRW�HDV\�WR�VHH�DQG�ƉQG��:H�YDOXH�WKLV�LQIRUPDWLRQ�D�ORW��

4��&DQ�\RX�GHVFULEH�VDOHV�DVVLVWDQW�GDLO\�MRE"

$��)RU�DOO�RI�XV��WKH�FXVWRPHU�LV�WKH�ƉUVW�DOZD\V��%HVLGHV�DQVZHULQJ�
TXHVWLRQV� DQG� KHOSLQJ� FXVWRPHUV�� WKH\� DOVR� QHHG� FKHFN� SURGXFW�
FRQGLWLRQ��:H� GR� VPDOO� FKDQJH� RQFH� D�ZHHN� OLNH� FKDQJLQJ� VRID�
FRYHUV�IRU�D�FRPPHUFLDO�UHDVRQ��

4���+RZ�GRHV�VDOHV�WHDP�ZRUN�ZLWK�&RPPXQLFDWLRQ�WHDP"

:H�KDYH�VRPH�PHHWLQJV�D�IHZ�WLPHV�D�ZHHN��1RUPDOO\�� LW� LV�KHOG� LQ�
WKH�PRUQLQJ��1RUPDOO\�� VDOHV� WHDP�SUHVHQWV�FXVWRPHU�ƊRZ� WR� WKHP�
DQG�WKH\�GR�WKH� OD\RXW�GHVLJQ��:H�SUHVHQW�VDOHV�ƉJXUH�WR�WKHP�DQG�
OHW�WKHP�NQRZ�ZKDW�GLG�DFWXDOO\�LQFUHDVH�WKH�VDOHV��%HIRUH�FKDQJLQJ��
ZH� WDON�ZLWK�FRPPXQLFDWLRQ� WHDP�ƉUVW��:H�ZLOO� H[SODLQ� WKLV� LV�ZKDW�
ZH�QHHG��WKLV�LV�ZKDW�ZH�FDQ�VHH�IURP�RXU�FXVWRPHU�EHKDYLRUV��

4��&DQ�\RX�JLYH�PH�DQ�H[DPSOH�WKDW�\RX�LPSURYH�VDOHV�E\�DQDO\]LQJ�
FXVWRPHUŇV�VKRSSLQJ�EHKDYLRUV"

$��0DOPR� KDV�PRGHUQ� FXVWRPHUV� DQG�ZH� VWLOO� QHHG� WR� VHOO� RXU�
WUDGLWLRQ��6R��ZH�PDNH�WKH�ZKROH�GLVSOD\�URRP�PRGHUQ�MXVW�EHFDXVH�
RXU�FXVWRPHUV�SUHIHU��0RGHUQ�DQG�WUDQVLWLRQ��7KH\�VWDUW�WR�DVN�DERXW�
WKH� VDPH�RQH�� 6XGGHQO\�� DOO� RI� WKHP� VWDUWHG� DVNLQJ� DERXW� LW�� 7KH�
FRPPHUFLDO�FRORU� LV�JUD\��EXW�\RX�GRQŇW�ZDQW�WR�DOO� WKH�FRORUV�WR�EH�
JUD\��6RPHWLPHV��\RX�QHHG�WR�SXW�RQ�D�FUD]\�FRORU�MXVW�WR�PDNH�WKH�
FXVWRPHUV�VHH�WKH�SURGXFWV��8VXDOO\��WKH\�EX\�WKH�JUD\�DQ\ZD\��7KH\�
QRWLFHG�WKH�SURGXFWV��WKH\�WU\�WKH�SURGXFWV�DQG�WKH\�DVNHG�ZKDW�NLQG�
RI�FRORUV�FDQ�,�FDQ�JHW�IURP�KHUH��

4��:KDW�LV�\RXU�GDLO\�ZRUNLQJ�URXWLQH"

$�� ,� KDYH� WRR�PXFK�� ,� ZRXOG� OLNH� WR� GR� VRPHWKLQJ� HIILFLHQW� DQG�
VLPSOH�� 7RR� PDQ\� SURJUDPV� QHHG� WR� RSHQ� DW� WKH� VDPH� WLPH��
6RPHWLPHV��,�QHHG�WR�JR�LQWR�WZHQW\�GLƈHUHQW�WKLQJV�RQ�P\�FRPSXWHU�
IRU�DQDO\]LQJ�P\�GHSDUWPHQW�VDOHV�RI�WKLV�ZHHN��,W�ZRXOG�EH�JRRG�WR�
KDYH�VRPHWKLQJ�JDWKHUHG��3ULRULWLVH�ZKDW� LPSRUWDQW�DQG�ZKDW� LV�QRW�
LPSRUWDQW�LV�QHFHVVDU\��

4�� 'R� \RX� WK LQN� VKRSSLQJ� EHKDY LRUV � DUH� FKDQJLQJ� DV� WKH�
GHYHORSPHQW�RI�\RXU�RQOLQH�VWRUH"

$��2QOLQH� VKRSSLQJ� EHKDYLRU� LV� GLIIHUHQW�� 7KH� RQOLQH� FXVWRPHUV�
XVXDOO\�KDYH�D�GLUHFW�JRDO�WR�DFKLHYH��)RU�RXU�FXVWRPHUV��WKH\�XVXDOO\�
FRPH�KHUH�ZLWK�PRUH�SD\PHQWV��

2WKHU�YDOXDEOH�LQIRUPDWLRQ�IURP�RXU�LQWHUYLHZ�

:H�GR�D�ORW�RI�FKDQJHV�ZLWK�RXU�OD\RXW�DQG�DQDO\]H�KRZ�WR�SODFH�RXU�
SURGXFWV�� WDNH� WKH� ULJKW� IDEULF�� ,� QHHG�P\�FRPPXQLFDWLRQ�GHVLJQHUV�
WR�KHOS�PH�LI�,�ZDQW�WR�GR�VRPH�FKDQJHV�WR�WKH�FXUUHQW�OD\RXW��

,I� WKH�VRID�GRHVQŇW�VHOO��ZK\�VKRXOG� ,� WDNH�����RI� WKH�DUHD� IRU� WKLV�
VRID"�:H�QHHG�WR�DVN�UHDVRQV�DQG�VHH�WKH�UHVXOWV�DOO�WKH�WLPH��

+RZ�PDQ\�SHRSOH�YLVLWHG�LW"�:K\�LV�WKLV�VRID�JHWWLQJ�WKHLU�DWWHQWLRQ�
DQG�ZK\� LV� QRW� WKLV� VRID"�:KDW� GR� WKH� FXVWRPHUV� WKLQN� RI� RXU�
GLVSOD\HG�SURGXFWV"�

)RU� WKH�SURGXFWV� WKDW� DUH� DOZD\V� LQ� RXU� VWRUH��PD\EH�ZH�QHHG� WR�
FROODERUDWH�ZLWK� WKH� VHFRQG� IORRU� DQG� RWKHU� GHSDUWPHQWV� RI� RXU�
WKLUG�ƊRRU�WR�VKRZ�WKH�ULJKW�SURGXFWV��)RU�H[DPSOH��ZH�VHOO�D� ORW�RI�
FXVKLRQ� FRYHUV� DQG�EODQNHWV��%XW��PD\EH� WKH\� GRQŇW� EX\� RXU� VRID�
GRZQVWDLUV��



��

$SSHQGL[�����6RQLD�FDUG�VRUWLQJ�TXHVWLRQV�	�UHVXOWV

,QWHUYLHZHU

-LQ�/LX��VWXGHQW�RI�,QGXVWULDO�GHVLJQ��/XQG�8QLYHUVLW\�

,QWHUYLHZHH

6RQLD�%DVVL��VDOHV�OHDGHU�RI�,.($�OLYLQJ�URRP�GHSDUWPHQW

'XUDWLRQ

���PLQV

�&RPPHQWV��2UJDQL]HG�DJDLQ�DIWHU�ƉQLVKLQJ�DQG�VRPH�LQIRUPDWLRQ�KDV�EHHQ�GHOHWHG���

,QWURGXFWLRQ�WR�6RQLD

7KDQNV� IRU� \RXU� WLPH� ODVW� WLPH�DQG� ,� DP�JODG� WKDW� \RX�FRXOG� VKDUH�
\RXU�WLPH�IRU�D�TXLFN�FDUG�VRUWLQJ�ZLWK�PH�DJDLQ��&DUG�VRUWLQJ�LV�DQ�
LQWHUHVWLQJ�WRRO�IRU�XV�WR�VWUXFWXUH�LQIRUPDWLRQ��,�WKLQN�E\�GRLQJ�WKLV��
LW�PLJKW�JLYH�\RX�VRPH�LQVLJKWV�WR�XVH�GDWD��6R��EDVLFDOO\��\RX�QHHG�
WR� VHOHFW� RQH� FDUG�RU� WZR�FDUGV� DQG� VD\�ZK\� \RX� VHOHFWHG� WKHP"�
,�PLJKW� DGG� VRPH� H[WUD� TXHVWLRQV� DIWHU� \RXU� DQVZHUV�� )RU� FDUG�
VHOHFWLRQ�� \RX�FRXOG� VHOHFW� VRPH�GDWD� \RX�DUH�XVLQJ�QRZ�DQG�DOVR�
FDQ�VD\�VRPHWKLQJ�\RX�KRSH�WR�XVH�EDVHG�RQ�\RXU�QHHGV��

4XHVWLRQ�

&DQ�\RX�VHOHFW�RQH�FDUG�DQG� WHOO�PH�ZK\�\RX�ZDQW� LW� DQG�KRZ�\RX�
XVH�LW"

$QVZHU

ɾ�)ORZ� GHQVLW\� 	� $OO� 6WRS�� ,� ZDQW� WR� NQRZ�ZKLFK� DUHD� LV�PRUH�
FURZGHG�� )RU� LQVWDQFH�� WKH�SODFH� QH[W� WR� RXU�PDLQ� URDG� LV� DOZD\V�
D� JRRG� SODFH�� FDXVH� LW� LV� HDV\� IRU� SHRSOH� WR� WU\� SURGXFWV�� 6R��
SHRSOH�SDVVLQJ�E\�FRXOG� LQFUHDVH�SURGXFW�H[SRVXUH� UDWH��6WRSV�DUH�
LPSRUWDQW�DQG�WKDW� LV�ZK\�ZH�SLQ� LW�DOZD\V��7KDW� LV�ZK\�ZH�ZDQW�WR�
FRPSDUH�WKHP�EXW�FDQQRW��

ɿ�)LUVW� VWRS��7KH�ƉUVW� VWRS� LV� VRPHWKLQJ�DWWUDFWV�FXVWRPHUV�DW� WKH�
EHJLQQLQJ��6RPHWLPHV� WKH\�VWRS�EHFDXVH� ,�SXW�P\�SRSXODU�SURGXFWV�
QH[W� WR� HQWUDQFH� DQG� WKH\� VHH� LW� DQG� WU\� LW�� 6RPHWLPHV�� WKH\� VHH�
RXU�RƈHUV�DQG�JR�WKHUH�WR�FKHFN�TXDOLW\��0DQ\�UHDVRQV��EXW�D�JRRG�
ZD\� WR�VHH�ZKHWKHU�RXU�SODQ�ZRUNV�RU�QRW�� ,�GRQŇW� IRFXV�RQ�GHWDLOV��
LPSRUWDQW�WKLQJ�LV�ZKHWKHU�LW�LV�PRYHG�DV�,�KRSH��

ʀ�3URGXFW� VSRW��:H� GRQŇW�PDUN� VLWWLQJ� VSRW� VHSDUDWHO\�� %XW��ZH�
ZDQW� WR� NQRZ��:H� NQRZ�PDQ\� SHRSOH� WU\� RXU� SURGXFWV�� DQG� WKH\�
EX\�RQOLQH��,W�LV�QRW�RXU�.3,�EXW�RQOLQH�GHSDUWPHQWŇV��:H�KRSH�WR�OHW�
FXVWRPHUV�EX\�IURP�XV��

ʁ�3DWKPDS��:H�ZDV� WKLQNLQJ�PRUH�FXVWRPHUV� WDNH�VKRUWFXW� FDXVH�
RXU� VHUYLFH� GHVN� LV� WKHUH� DQG�ZH� VDZ�FXVWRPHUV� D� ORW�� %XW�� DIWHU�
ZH�ƉQLVK�RXU�PDS��ZH�VDZ� OHVV�FXVWRPHUV�ƉQG�VKRUWFXW�� ,I�ZH�VHH�
WKH�QXPEHU�FKDQJHV��ZH�FRXOG�PDNH� WKH�VKRUWFXW� OHVV� YLVLEOH������
FXVWRPHUV�WU\�WKLV�SURGXFW�DQG�RQO\�KDOI�RI�WKHP�JR�RQ�DQG�WU\�WKDW�
RQH�� ,�ZDQW� WR� VHH� WKLV�DQG�DOVR�ZK\��:K\�GRQŇW� WKH\�FRQWLQXH�� ,I� ,�
FKDQJH�WKH�VRID�FRYHU��FRXOG�WKLV�KHOS"



��

���6SHQGLQJ� WLPH�� ,�ZRXOG� OLNH� WR� NQRZ�KRZ� ORQJ�GR�P\�FXVWRPHUV�
VWD\�LQ�P\�GHSDUWPHQW"�0D\EH�WKLV�VHDVRQ�LV�LQWHUHVWLQJ�DQG�ZH�JHW�
D� ORW� WU\LQJ�DQG� WDNHV� ORQJHU� WLPH��1RW� IRU�SURGXFWV��7KHUH� LV� OHVV�
GLƈHUHQFH�EHWZHHQ� WU\LQJ�SURGXFW�$�DQG�SURGXFW�%��:H�GR�KDYH�D�
VRID� WKDW� LV�PDGH�ZLWK�PHPRU\� IRDP��7KDW�ZRXOG�QHHG� WR�VHH�KRZ�
ORQJ�FXVWRPHUV�VLWWLQJ�RQ�LW��8VXDOO\��LI�WKH\�WU\�ORQJHU��WKH\�EX\�LW��

4XHVWLRQ��

&DQ�\RX�VHOHFW� WZR�FDUGV�DQG� WHOO�PH�ZK\�\RX�ZDQW� WKHP�DQG�KRZ�
\RX�XVH�WKHP"

$QVZHU

���)ORZ�'HQVLW\�	�3URGXFW�VSRW��,Q�RXU�GHSDUWPHQW��ZH�KDYH�QHZV�LQ�
HYHU\�PRQWK�DQG�WKHVH�DUH�RXU�VSDFH��:KHQ�QHZ�SURGXFWV�FRPH�LQ��,�
VKRXOG�NQRZ�ZKHUH�,�VKRXOG�SXW�LW"�+RZ�PDQ\�,�VKRXOG�SXW�LW"�6KRXOG�
,�PRYH�VRPH�SURGXFWV�DQG�SXW�P\�QHZ�RQH"�,Q�0DOPR��ZH�KDYH�PRUH�
VLQJOH�SHRSOH�� WKHUH� LV� D�EDODQFH�EHWZHHQ� IDPLO\�PRGHO� DQG� VLQJOH�
PRGHO��$OZD\V�PDNH�VXUH�,�SXW�WKH�ULJKW�SURGXFW�DW�WKH�ULJKW�SODFH��

���3URGXFW�VSRW�	�6DOHV�QXPEHU��,W�LV�WKH�VDPH�DV�SURGXFW�VSRW�,�VDLG�
EHIRUH��7KH�6WRFNKROP�FROOHFWLRQ�ZDV�VLWWLQJ�D�ORW�ZKHQ�LW�FDPH�KHUH��
,W� LV�PRGHUQ�DQG� WKH� UHG�FRORU� UHDOO\� VWDQGV�RXW� IURP�RXU�JUD\�LVK�
HQYLURQPHQW��%XW��0DOPR�SHRSOH�KDYH�WKH�VPDOOHVW�ZDOOHW�LQ�6ZHGHQ��
DQG�6WRFNKROP� LV� WKH�PRVW�H[SHQVLYH�KHUH��$IWHU�VRPHWLPH��ZH�VWLOO�
PRYH�WKHP�WR�WKH�FROG�FRUQHU�

���)LUVW�VWRSV�	�)LUVW�VWRSV��:H�GR�ELJ�FKDQJHV�TXLWH�RIWHQ�FRPSDUHG�
ZLWK�EHIRUH��7R�HYDOXDWH�WKH�ZKROH�OD\RXW�UHVXOWV��WKLV�LV�D�TXLFN�ZD\��
,W�LV�LPSRUWDQW�WR�FRPSDUH�ZLWK�EHIRUH��:H�KDYH�VRPH�VSRWV�WKDW�ZH�
ZDQW�WR�FXVWRPHUV�WR�VHH�DQG�ZH�FDQ�WHVW�LW�LI�ZH�KDYH�RXU�FXVWRPHU�
ƊRZ�PDS��%XW��LW�FRVW�WRR�PXFK�WLPH�DQG�ZH�GRQŇW�GR�LW�RIWHQ��

���$OO�VWRSV�	�$OO�VWRSV��,W�FDQ�EH�XVHG�DQ\WLPH��(VSHFLDOO\�DIWHU�RXU�
FKDQJHV��

���3DWK�PDS�	�3DWKPDS��/LNH�,�VDLG�EHIRUH��KRZ�PDQ\�SHRSOH�WDNH�D�
VKRUWFXW"�:K\�GRQŇW�WKH\�FRQWLQXH�DQ\PRUH"



��

$SSHQGL[�����3URWRW\SH�7HVWLQJ�TXHVWLRQV�	�UHVXOWV

7HVWLQJ�SURFHVV

���([SHULHQFH�SURGXFWV�E\�KHU�RZQ�����PLQV�

���)LQLVK�WKHVH�SUH�VHWWLQJ�WDVNV�ZLWK�P\�SURGXFW�����PLQV�

D��3ODQ�IRU�D�QHZ�VDOHV�VWUDWHJ\�LQ�\RXU�VDOHV�WHDP�

E��'LVFXVV�D�QHZ�OD\RXW�GHVLJQ�VWUDWHJ\�ZLWK�FRPPXQLFDWLRQ�WHDP�

F��(YDOXDWH�FXVWRPHU�IHHGEDFN�RI�D�QHZ�OD\RXW�FKDQJH��

G��:ULWLQJ�D�UHSRUW�RI�D�QHZ�SURGXFW�

H��0DNLQJ�DQ�LQWHULP�SUHVHQWDWLRQ�

���$VN�SUHSDUHG�TXHVWLRQV������PLQV�

4XHVWLRQV�SUHSDUDWLRQ

��2YHUYLHZ�)XQFWLRQ

���7LPH��VHOHFWLRQ�VKRUWFXW��'R�\RX�KDYH�VRPH�Ɖ[HG�WLPH�VHOHFWLRQV"�
,Q�ZKDW�NLQG�RI�VLWXDWLRQ"�5DQNLQJ�RI�WKHP"�

���3LFWXUH�VDYLQJ��'R� \RX�ZDQW� WR� RU� QHHG� WR� VDYH� WKLV� KHDWPDS"�
:KDW�ZLOO�LW�EH�XVHG�IRU"

���,V�WKH�EDFNJURXQG�SLFWXUH�LV�FOHDU�HQRXJK�IRU�\RX"�'R�\RX�ZDQW�WR�
FXVWRPL]H�LW�DQG�FRORU�WKHPH"

��$OO�SOD\�)XQFWLRQ

ɾ�7LPH� VHOHFWLRQ��:KDW� NLQG�RI� WLPH�SHULRG�DQG� WLPH�XQLW� GR� \RX�
ZDQW�WR�DQDO\]H"

ɿ�'R�\RX�ZDQW�WR�FRPSDUH�ZLWK�RWKHU�,.($�OLYLQJ�URRP�GHSDUWPHQW"

��&RPSDULVRQ�)XQFWLRQ

ɾ�'R�\RX� WKLQN���SLFWXUHV�DUH�HQRXJK"�'R� \RX�KRSH� WR� VHH�PRUH�
SLFWXUH�RQ�WKLV�VFUHHQ"�

ɿ� ,I� \RX� FRXOG� FRPSDUH� �� LPDJHV� WRJHWKHU�� ZKDW� NLQG� RI� GDWD�
LQIRUPDWLRQ�GR�\RX�ZDQW�WR�FRPSDUH�PRVW"



��

,QWHUYLHZHU

-LQ�/LX��VWXGHQW�RI�,QGXVWULDO�GHVLJQ��/XQG�8QLYHUVLW\�

,QWHUYLHZHH

6RQLD�%DVVL��VDOHV�OHDGHU�RI�,.($�OLYLQJ�URRP�GHSDUWPHQW

'XUDWLRQ

���PLQV

�&RPPHQWV��2UJDQL]HG�DJDLQ�DIWHU�ƉQLVKLQJ�DQG�VRPH�LQIRUPDWLRQ�KDV�EHHQ�GHOHWHG���

,QWURGXFWLRQ�WR�6RQLD

7KDQNV� IRU� \RXU� WLPH� ODVW� WLPH�DQG� ,� DP�JODG� WKDW� \RX�FRXOG� VKDUH�
\RXU�WLPH�IRU�D�SURWRW\SH�WHVWLQJ�ZLWK�PH�DJDLQ��7KLV�LV�D�IXQFWLRQDO�
SURWRW\SH� ,�PDGH�DQG� \RX�FRXOG� KDYH�D� WU\� IRU���PLQV��$IWHU� WKDW��
,� KDYH� ILYH� SUHSDUHG� WDVNV� IRU� \RX�� <RX� FRXOG� WU\� WR� ILQLVK� LW� E\�
DQDO\]LQJ�WKH�GDWD�\RX�FDQ�JHW�IURP�WKLV�SURGXFW��

5HTXHVW�IURP�6RQLD

,�KDYH�D�PHHWLQJ�LQ����PLQV�WRGD\��,�DP�QRW�VXUH�KRZ�ORQJ�ZLOO�LW�WDNH�
WR�ƉQLVK�DOO�WDVNV��,�VKRXOG�OHW�\RX�NQRZ�LQ�FDVH�\RX�ZRQŇW�ƉQLVK�LW�RQ�
WLPH��

3ODQ�DGMXVWPHQW

���*HW�IDPLOLDU�ZLWK�SURWRW\SH�IRU���PLQV�

���7HVWLQJ�WDVNV������LQ����PLQV

��� &KRRVH� WKH� TXHVWLRQV� WKDW� KDYH� QRW� EHHQ� FRYHUHG� GXULQJ� RXU�
WHVWLQJ�����$OO� VWRSV�	�$OO� VWRSV�� ,W� FDQ�EH�XVHG�DQ\WLPH��(VSHFLDOO\�
DIWHU�RXU�FKDQJHV��

6DOHV� VWUDWHJ\ғ,GHQWLW\� WKH� KRW� VSRW�� ,� NQRZ� WKDW� WKH� IUHHGRP�
FROOHFWLRQ�VHOOV�EDG�DQG� ,�ZDQW� WR� LPSURYH�WKH�VHOOV�� ,�QHHG�WR�PRYH�
LW� WKH�KRW� VSRW��6R��ZKHQ� LW� LV� WKH�KRW� VSRW��7KHQ�� ,�ZLOO� FKDQJH� WKH�
VDOHV�DQG�WR�VHH�ZKHWKHU�WKH�FKDQJHV�PDWFKLQJ�ZKDW�,�PDGH��

'LVFXVV�ZLWK�&RPPXQLFDWLRQ� WHDP��:KHUH�GR� WKH� FXVWRPHUV�JR"�
'R�WKH\�JR�WKH�SODFH�DV�WKH�GHVLJQHG�DUURZV��:KHWKHU�WKH\�WDNH�WKH�
VKRUWFXW�RU�QRW�DOO�WKH�WLPH��,I�PDQ\�SHRSOH�WDNH�WKH�VKRUWFXW��PD\EH�
,�VKRXOG�PDNH�LW�OHVV�YLVLEOH��$QG�WKLV�LV�WKH�GDWD�,�FRXOG�WDNH�XVH�RI��

/D\RXW� FKDQJH� WHVWLQJ��7KDW� DUHD� KDV�PRYH� SRWHQWLDO� WKDQ� ZH�
WKRXJKW��:H�GR�FKDQJHV�EXW�ZH� VRPHWLPHV�FDQ�EH�EDG�DW�PDNLQJ�
VXUH� WKDW� LV� D�JRRG�FKDQJH��1RZ��ZH�GLG� LW� DQG� LW� LV�GRQH�DQG�ZH�
MXVW�GURSSHG�LW��,�ZDQW�WR�FRPSDUH�LW��WKDW�LV�WKH�PHDQLQJ�RI�FKDQJH���
:H�ZDQW�WR�WKHP�WR�JR�DV�ZH�SODQHG�DQG�WR�VHH�HYHU\WKLQJ�� ,I� WKH\�
WDNH� WKH�VKRUWFXW�� WKH\�ZRQŇW� VHH� WKH�DUPFKDLU� DQG� WKH\�ZRQŇW� VHH�
WKH� OHDWKHU� VRID��$QG�ZH�ZDQW� WKHP� WR�EH� VHHQ��*R�EDFN� VLJQDO� LV�
LPSRUWDQW�DQG�YDOXDEOH�IRU�WKHP��

3LFWXUHV� IRU� UHSRUW��$QG� WKH� GLUHFWLRQ��+RZ�PDQ\� FXVWRPHUV� YLVLW�
GXULQJ�ZHHNHQGV�DQG�ZHHNGD\V��:H�QHHG�WR�KDQG�RYHU�WKH�GDWD�RQH�
E\�RQH�DQG�FDOFXODWH�WKHP��

2WKHU�FRPPHQWV�IURP�6RQLD�

,I�ZH�FDQ�DOZD\V�FKHFN�GDWD�LPPHGLDWHO\��ZH�FRXOG�VHH�RXU�SURGXFWV�
SHUIRUPDQFH� LQ�D�EHWWHU�ZD\�� ,I� ,� KDYH�D� IDPLO\�RƈHU��PDQ\� WLPHV�� ,�
MXVW�ZDQW�WR�FKHFN�WKH�WZR�ZHHN�SHULRG�WR�HYDXDWH�P\�IDPLO\�RƈHU��

,I� ,� FDQ� VHH�ZKLFK�DUHD� LV�PRUH�FURZGHG�QRZ�� ,� FRXOG�EH�EHWWHU� DW�
KRZ�WR�XVH�P\�SHRSOH��

$OO� WKH� VPDOO� FKDQJHV�� XVXDOO\��ZH�GRQŇW� UHFRUG� WKHP�DQG� IRU� VRPH�
ELJ�FKDQJHV��ZH�DOZD\V�FDQ�ORRN�EDFN��

&XVWRPHUV�ƊRZ�� LI� WKH� VWRUH� VL]H� LV� YHU\�GLƈHUHQW��PD\EH�ZH�GRQŇW�
QHHG�WR�VHH�LW��%XW��ZH�GHƉQLWHO\�ZDQW�WR�FRPSDUH�LW�ZLWK�WKH�VLPLODU�
VWRUHV�WR�VHH�LI�WKHLU�SURGXFWV�VHOOLQJ�EHWWHU�LQ�VRPH�FLUFXPVWDQFH�



��

$SSHQGL[�����7HUP�H[SODQDWLRQ�



��
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