
 

 

January 28, 2019 

 

Dr. Craig Scratchley 

School of Engineering Science 

Simon Fraser University 

Burnaby, British Columbia, V5A 1S6 

 

Re: ENSC 405W/440W Project Proposal for a Minute Taker Device 

 

Dear Dr. Scratchley, 

 

In the attached document, you will find the Proposal for an Autonomous Minute Taking Device 

MeetAssist as our Capstone Engineering Science Project. The aim of this capstone project is to 

create an AI-powered minute taking device that will capture meeting minutes, resolve the 

problem of identifying the speaker and provide a web application interface that creates a 

wholesome user experience with analytics and reports.   

 

This proposal’s purpose is to overview the product, the design strategy, financial sources and 

budgets, and project scheduling. The document will continue to expand on the competitive edge 

of this product on the current market and its potential business prospects.  

 

Lazy Tech consists of five final-year engineering students each with industry experience and 

specializing in various concentration from Electronic Engineering, Computer Engineering, to 

System Engineering: Vanshaj Koshar, Sarthak Sook, Arghavan Nassiri, Yagnik Vadher and 

Rafiul Islam. Should you have any questions regarding our project proposal, please contact our 

Chief Communication Officer at anassiri@sfu.ca. 

 

Sincerely,  

 
Yagnik Vadher 

Chief Executive Officer 

Lazy Tech 
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([HFXWLYH�6XPPDU\

6LQFH�WKH�LQFHSWLRQ�RI�RUJDQL]DWLRQV��PHHWLQJV�KDYH�KHOG�D�KLJK�VLJQLILFDQFH�LQ�GHFLVLRQ�PDNLQJ�
DQG�DOWHULQJ�WKH�GLUHFWLRQ�RI�DQ�RUJDQL]DWLRQ
V�IXWXUH��,Q�WKH�PRGHUQ�HQWHUSULVH�ZRUOG��FRPSDQLHV�
LQFRUSRUDWH�YDULRXV�VWUDWHJLHV�WR�PDNH�WKHLU�PHHWLQJV�SURGXFWLYH��KRZHYHU��WKH�SDLQ�RI�
LQHIILFLHQFLHV�VWLOO�UHPDLQV�WRGD\��$FFRUGLQJ�WR�WKH�1DWLRQDO�6WDWLVWLFV�&RXQFLO������RI�DQ�
HPSOR\HH¶V�WLPH�LV�VSHQW�LQ�PHHWLQJV�ZKLFK�����RI�HPSOR\HHV�FRQVLGHU�D�ZDVWH�RI�WLPH�>�@��7KH�
VXGGHQ�FKDQJH�RI�GLVFXVVLRQV��KDYLQJ�QR�RUGHU RI�GHWHUPLQLQJ�WKH�QH[W�VSHDNHU��ODFN�RI�QRWH�
WDNLQJ�DQG�QRW�UHFDOOLQJ�WKH�FRQFOXVLRQV�RI�WKH�PHHWLQJV�DUH�RQO\�VRPH�RI�WKH�UHDVRQV�EHKLQG�
IUXLWOHVV�PHHWLQJV��

/D]\�7HFK¶V�0HHW$VVLVW�DLPV�WR�DGGUHVV�WKH�SUREOHPV�DERYH�DQG�WR�LQFUHDVH�SURGXFWLYLW\�LQ�
PHHWLQJV�E\�WDNLQJ�GHWDLOHG�QRWHV��LGHQWLI\LQJ�WKH�QH[W�VSHDNHU�LQ�WKH�PHHWLQJ��SURYLGLQJ�D�
VXPPDU\�RI�WKH�PHHWLQJ�DV�ZHOO�DV�DQDO\WLFV��2XU�SURGXFW�SURYLGHV�HQWHUSULVHV�ZLWK�WKH�
RSSRUWXQLW\�WR�QRW�RQO\�LPSURYH�WKH�TXDOLW\�RI�WKHLU�PHHWLQJV�EXW�WR�KDYH�D�VHQVH RI�
XQGHUVWDQGLQJ�RI�ZKHUH�WKHLU�PHHWLQJ�SURGXFWLYLW\�LV�KHDGLQJ�WRZDUGV��%XVLQHVVHV�ZKR�SXW�
HPSKDVLV�RQ�PDNLQJ�NH\�GHFLVLRQV�LQ�WKHLU�PHHWLQJV�FDQ�EHQHILW�IURP�WKH�FRKHUHQF\�DQG�WKH�
DQDO\WLFV�WKDW�0HHW$VVLVW�SURYLGHV�WKHP�RQ�D�ZHE�DSSOLFDWLRQ�VRIWZDUH����

:KLOH�RXU�FRPSHWLWLRQ�GHOLYHUV�VLPLODU�IHDWXUH�RIIHULQJV�LQ�WKHLU�PLQXWH�WDNLQJ�SURGXFWV��WKH\�IDLO�
WR�SURYLGH�D�FHQWUDOL]HG�ZHE�DSSOLFDWLRQ�LQWHUIDFH�WKDW�SURYLGHV�PHHWLQJ�VXPPDULHV�DV�ZHOO�DV�
DQDO\WLFV�RQ�WHDP�HQJDJHPHQW�DQG�LQWHUDFWLYLW\��7KH\�ODFN�D�FRPSUHKHQVLYH�GHVLJQ�WKDW�SXWV�DOO�
HOHPHQWV�RI�QRWH�WDNLQJ��VXPPDUL]DWLRQ��VSHDNHU�LGHQWLILFDWLRQ�DQG�DQDO\WLFV�WRJHWKHU����

:LWK�WKH�FRPSHWLWLRQ¶V�VKRUWFRPLQJV��/D]\�7HFK�KDV�WKH�RSSRUWXQLW\�WR�LQLWLDOO\�SURGXFH�D�ORZ�
YROXPH�QXPEHU�RI�GHYLFHV�ZLWK�KLJK�PDUJLQV�RI�SURILW�DQG�IXQQHO�WKH�OLTXLG�DVVHWV�WRZDUGV�
UHVHDUFK�DQG�GHYHORSPHQW�WR�GHYHORS�DQ�XSJUDGHG�SURWRW\SH��7KH�YLVLRQ�LV�WR�PDVV�SURGXFH�WKH�
XSJUDGHG�GHYLFH�DQG�VHOO�LW�ZLWK�ORZHU�PDUJLQV�WKXV�LQFUHDVLQJ�DIIRUGDELOLW\�IRU�WKH�SXEOLF�ZKLOH�
LQFUHDVLQJ�UHYHQXH��/D]\�7HFK�ZLOO�DGKHUH�WR�D�EXVLQHVV�PRGHO�WKDW�LV�DOLJQHG�ZLWK�WKH�PDUNHW¶V�
FRQGLWLRQV�LQ�DFFRUGDQFH�ZLWK�RXU�PDUNHW�UHVHDUFK��NHHSLQJ�D�VWHDG\�UHYHQXH�DQG�DYRLGLQJ�
XQLFRUQ�VWDUWXS�FRPSDQ\�SUDFWLFHV��

:H�KDYH�IRXQGHG�RXU�EXVLQHVV�EDVHG�RQ�D�IULHQGO\�SDUWQHUVKLS�WKDW�FUHDWHV�QRW�RQO\�D�JUDWLI\LQJ�
DWPRVSKHUH�IRU�OHDUQLQJ�EXW�IRU�FRQVWUXFWLYH�IHHGEDFN�WKDW�XUJHV�XV�WR�EHFRPH�VNLOOHG�HQJLQHHUV��
:LWK�WKDW�LQ�PLQG��/D]\�7HFK�SURYLGHV�WKLV�SURSRVDO�WR�GHVFULEH�WKH�GHWDLOV�RI�WKH�SURGXFW��WKH�
VWUDWHJ\�EHKLQG�GHVLJQ�DQG�LPSOHPHQWDWLRQ��EXGJHWLQJ�SODQV�DQG�ILQDQFHV��PDUNHW�UHVHDUFK�DQG�
SURGXFW�FRPSHWLWLYHQHVV��DV�ZHOO�DV�PDQDJLQJ�SURMHFW�VFRSH��WLPHOLQH�DQG�H[SHFWDWLRQV�
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Glossary of Acronyms 

 

 

CEO   Chief Executive Officer 

 

BLE   Bluetooth low energy 

 

IoT  Internet of Things 

 

SSL  Single Socket Layer 

 

API  Application Programming Interface 

 

OS  Operating System 

 

OWASP Open Web Application Security Project 

 

IEEE   Institute of Electrical and Electronics Engineers 

 

ESSS   SFU Engineering Science Student Society 
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���,QWURGXFWLRQ

7KH�FHQWUDO�WKHPH�RI�WRGD\¶V�WHFKQRORJLFDO�DGYDQFHPHQW�LV�XQGRXEWHGO\�DUWLILFLDO�LQWHOOLJHQFH��
:LWK�WRROV�OLNH�PDFKLQH�OHDUQLQJ��$, KDV�VWDUWHG�WR�VROYH�FRPSOH[�SUREOHPV��:LWK�WKDW�EHLQJ�
VDLG��WKHUH�LV�\HW�PDQ\�SUREOHPV�WKDW�QHHG�WR�EH�VROYHG��,Q�WKLV�SURSRVDO��NH\�SUREOHPV�LQ�WKH�
PHHWLQJV�DUH�DLPHG�WR�EH�VROYHG�ZLWK�WKH�KHOS�RI�D�VPDUW�KDUGZDUH�DQG�$,��/D]\�7HFK�DLPV�WR�
GHOLYHU�D�SURGXFW�WKDW�FKDQJHV�WKH�ZD\�PHHWLQJV�DUH�RUJDQL]HG�E\�PDNLQJ�PHHWLQJV�SURGXFWLYH��
HIILFLHQW�DQG�FROODERUDWLYH��

&XUUHQWO\��PHHWLQJV�GR�QRW�KDYH�DXWRPDWLRQ�IRU�WDNLQJ�PHHWLQJ�PLQXWHV�RU�QRWHV��,Q�UHVXOW��
LQGLYLGXDOV�VSHQG�WKH�WLPH�WR�ZULWH�GRZQ�QRWHV�RU�PHHWLQJ�PLQXWHV�ZKLFK�UHGXFHV�IRFXV�RQ�WKH�
PHHWLQJ��GHFUHDVHV�SURGXFWLYLW\�DQG�LV�QRW�HIILFLHQW��%\�XVLQJ�/D]\�7HFK¶V�SURGXFW�PHHW$VVLVW��
LQGLYLGXDOV�GR�QRW�KDYH�WR�ZRUU\�DQ\PRUH�IRU�WDNLQJ�PHHWLQJ�PLQXWHV�RU�QRWHV��6LPSO\�E\�XVLQJ�
PHHW$VVLVW��WKH�XVHU�ZLOO�EH DEOH�WR�UHFRUG�D�PHHWLQJ��JHW�DQ�DXWRPDWLF�VXPPDU\�RI�WKH�PHHWLQJ��
DQG�PHHWLQJ�DQDO\WLFV��7KLV�UHYROXWLRQDU\�SURGXFW�ZLOO�FUHDWH�DXWRPDWHG�PHHWLQJ�PLQXWHV�DQG�
DQDO\WLFV�VR�WKDW�WKH�XVHU�FDQ�IRFXV�RQ�ZKDW�LV�LPSRUWDQW�WR�WKHP��:LWK�FRQWLQXRXV�
LPSURYHPHQWV� PHHW$VVLVW�ZLOO�EH�DEOH�WR�WUDQVIRUP�KRZ�WKH�PHHWLQJV�DUH�RUJDQL]HG�E\�PDNLQJ�
WKHP�PRUH�HIILFLHQW�DQG�SURGXFWLYH�

7KH�SXUSRVH�RI�WKLV�SURSRVDO�LV�WR�JLYH�D�KLJK�OHYHO�RYHUYLHZ�RI�RXU�SURGXFW�DQG�SURWRW\SH��,W�
DOVR�GLVFXVVHV�WKH�VFRSH�RI�WKH�SURMHFW�DQG�SURSRVHG�VROXWLRQ��,Q�VHFWLRQ����ULVN�DQG�PLWLJDWLRQ�DUH�
GHVFULEHG�LQ�GHWDLO��,W�DOVR�KLJKOLJKWV�WKH�EHQHILWV�RI�XVLQJ�WKLV�SURGXFW��$GGLWLRQDOO\��D�
FRPSUHKHQVLYH�DQDO\VLV�RI�WKH�PDUNHW�DQG�SRVVLEOH�FRPSHWLWLRQ�LV�SURYLGHG��,Q�VHFWLRQ����
HVWLPDWHG�FRVW�ZLWK�HDFK�YHQGRU�LV�OLVWHG�IRU�IXQGLQJ��/DVWO\��6HFWLRQ���SURYLGHV�D�VFKHGXOH�DW�
ZKLFK�HDFK�VWDJH�RI�WKH�SURMHFW�ZLOO�EH�FRPSOHWHG��

���3URMHFW�2YHUYLHZ

����%DFNJURXQG�

9HUEDO�FRPPXQLFDWLRQ�LV�D�PDMRU�FRPSRQHQW�ZKHQHYHU�WZR�SDUWLHV�LQWHUDFW��ZKHWKHU�LW�LV�WR�VKDUH�
LQIRUPDWLRQ��WR�PDNH�GHFLVLRQV��RU�WR�FUHDWH�VROXWLRQV��$W�WKH�ZRUNSODFH��GLVFXVVLRQV�KHOG�ZLWKLQ�
PHHWLQJV�DUH�GRFXPHQWHG�DQG�WKLV�GRFXPHQWDWLRQ LV�UHIHUUHG�WR�DV�³PHHWLQJ�PLQXWHV´��7KH�
SDUWLFLSDQWV�GHSHQG�RQ�WKH�PHHWLQJ�PLQXWHV�WR�FODULI\�DQG�UHYLVH�ZKDW�ZDV�GLVFXVVHG��0HHWLQJ�
PLQXWHV�FDQ�DOVR�VHUYH�DV�D�KLVWRULFDO�GRFXPHQW��7KH\�PD\�EH�XVHG�WR�LQIRUP�WKRVH�ZKR�ZHUH�QRW�
SUHVHQW�DW�SDUWLFXODU�PHHWLQJV�RI�ZKDW�WUDQVSLUHG��+DYLQJ�DOO�WKH�PHHWLQJ�PLQXWHV�DUFKLYHG�DOORZV�
PHPEHUV�WR�UHYLHZ SDVW�FRPSDQ\�GHFLVLRQV��SURYLGLQJ�H[SODQDWLRQV�DV�WR�ZK\�VSHFLILF�GHFLVLRQV�
ZHUH�PDGH�
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0HHWLQJ�PLQXWHV�DUH�W\SLFDOO\�QRWHG�YLD�ODSWRSV�RU�WDEOHWV�DQG�LV�VKDUHG�HOHFWURQLFDOO\�DPRQJ�
WHDP�PHPEHUV��,W¶V�IRUPDW�PD\�YDU\��GHSHQGLQJ�RQ�WKH�QDWXUH�RI�WKH�ZRUN��)RU�H[DPSOH��LQ�FRXUW�
KHDULQJV�ZKHUH�OHJDO�SURFHHGLQJV�DUH�GLVFXVVHG��HYHU\�ZRUG�VSRNHQ�DORQJ�ZLWK�WKH�VSHDNHU�PXVW�
EH�WUDQVFULEHG�YHUEDWLP��:KHUHDV�LQ�W\SLFDO�EXVLQHVV�PHHWLQJV��WKH�LPSRUWDQFH�RI�UHFRUGLQJ�
HYHU\�GHWDLO�LV�QRW�DV�YLWDO�

$FFRUGLQJ�WR�>�@��WKH�UHFRUGHU�RI�PHHWLQJ�PLQXWHV�LV�W\SLFDOO\�UHVSRQVLEOH�IRU�GRFXPHQWLQJ�WKH�
IROORZLQJ�

Ɣ PHPEHUV�ZKR�VKRZHG�XS�IRU�PHHWLQJ
Ɣ DJHQGD�LWHPV
Ɣ FDOHQGDU�RU�GXH�GDWHV
Ɣ DFWLRQV�RU�WDVNV
Ɣ PDLQ�SRLQWV
Ɣ GHFLVLRQV�PDGH�E\�WKH�PHPEHUV
Ɣ IXWXUH�GHFLVLRQV

,W�LV�FUXFLDO�IRU�WKH�UHFRUGHU�WR�DFFXUDWHO\�GRFXPHQW�WKH�WHDP
V�GHFLVLRQV��FRPPLWPHQWV��DQG�PDLQ�
GLVFXVVLRQ�SRLQWV�PDGH�GXULQJ�WKH�PHHWLQJ��'HWDLOV�LQFOXGHV�GRFXPHQWLQJ�WKH�UHVSRQVLELOLWLHV��
GXH�GDWHV��DQG�FRPPLWPHQWV�WKDW�WKH�PHPEHUV�DUH�DVVLJQHG��7KH�UHFRUGHU�PXVW�EH�DEOH�WR�OLVWHQ�
WR�VSHDNHUV��LQWHUSUHW�ZKDW�WKH\�VD\��DQG�VXPPDUL]H�WKH�YLWDO�SRLQWV�IURP�WKHLU�SRLQW�RI�YLHZ��7KH�
IROORZLQJ�VWXGLHV��>�@>�@�KDYH�VWDWHG�WKDW�WKH�PDLQ�LVVXH�ZLWK�GRFXPHQWLQJ�PHHWLQJ�PLQXWHV�LV�
WKDW�WKH�VSHDNHU�W\SLFDOO\�VSHDNV�WRR�TXLFNO\�IRU�WKH�UHFRUGHU�WR�DFFXUDWHO\�WUDQVFULEH�HYHU\WKLQJ��
(YHQ�ZLWK�DGYDQFHPHQWV�LQ�WHFKQRORJ\��LW�LV FOHDU�WKDW�PHHWLQJ�PLQXWHV�DUH�VWLOO�FRQGXFWHG�LQ�DQ�
RXWGDWHG�PDQQHU�

����6FRSH

������3URMHFW�*RDOV

0HHWLQJV�SOD\�YLWDO�UROHV�LQ�WRGD\
V�GD\�DQG�DJH��:LWK�WKDW��PHHWLQJV�QRWHV�DUH�YHU\�FUXFLDO�LQ�
RUGHU�WR�KDYH�DQ�HIIHFWLYH�PHHWLQJ��%DVHG�RQ�UHVHDUFK��LW�LV�EHHQ�GLVFRYHUHG�WKDW�����RI�PHHWLQJV�
DUH�XQSURGXFWLYH�DQG�LQHIILFLHQW�>�@������RI�SHRSOH�IDLO�WR�EULQJ�SHRSOH�FORVHU�LQ�PHHWLQJV�>�@��
7KHUHIRUH��RXU�PDLQ�JRDO�IRU�WKLV�SURMHFW�LV�WR�PDNH�PHHWLQJV�PRUH�HIILFLHQW��SURGXFWLYH�DQG�
UHOLDEOH�LQ�WKH�UHVXOW�RI�PDNLQJ�SHRSOH
V�OLYHV�EHWWHU��:LWK�RXU�GHYLFH�DQG�VRIWZDUH��PHHWLQJV�ZLOO�
EH�UHFRUGHG��DQDO\]HG�DQG�ZLOO�RXWSXW�UHVXOWV�WR�WHDP�PHPEHUV��:H�ZDQW�WR�DFKLHYH�UHFRUGLQJ�
DXGLR�IURP�PHHWLQJV�ZLWK�WKH�VSHHFK�GLDUL]DWLRQ��NQRZLQJ�ZKLFK�SHUVRQ�LV�VSHDNLQJ��DQG�VWRUH�LQ�
WKH�FORXG�IRU�DQDO\WLFV�DQG�IHHG�LW�EDFN�WR�D�WHDP�PHPEHU�RU�SURMHFW�PDQDJHU��:H�DLP�WR�GHOLYHU�
PHHWLQJ�DVVLVWDQW�NLW�ZKLFK�ZLOO�KDYH�D�KXE�ZKLFK�ZLOO�UHFRUG�WKH�DXGLR�RI�WKH�PHHWLQJ��GR�SUH�
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DQDO\VLV�DQG�VHQG�GDWD�WR�WKH�FORXG��$,�SRZHUHG�GDWD�DQDO\WLFV�ZLOO�EH�DSSOLHG�RQ�WKH�
GDWD�DQG�HQG�UHVXOWV�ZLOO�EH�JLYHQ�LQ�PRGHUQ�ZHE�DSSOLFDWLRQ�SODWIRUP��

$VLGH�IURP�KDUGZDUH�VROXWLRQ��ZH�DLP�WR�SURYLGH�KLJK�TXDOLW\�VRIWZDUH�IHDWXUHV�QRW�OLPLWHG�WR�
PHHWLQJ�PLQXWHV�EXW��DOVR�PHHWLQJ�SURGXFWLYLW\��WHDP�KHDOWK�VWDWXV�EDVHG�RQ�PHHWLQJV�
LQWHUDFWLYLW\��PRQWKO\�UHSRUW��7KH�V\VWHP�ZLOO�XVH�QH[W�JHQHUDWLRQ�$,�DQG�FORXG�WHFKQRORJ\�WR�
SURYLGH�WKH�PRVW�FRQYHQLHQW�H[SHULHQFH�

)ROORZLQJ�DUH�WKH�PDLQ�GHOLYHUDEOHV�WKDW�ZH�DLP�WR�DFFRPSOLVK�
�� 5HFRUG�PHHWLQJ�FRQYHUVDWLRQ�DXGLR�
�� 'HWHFW�LQGLYLGXDO�SHUVRQ�LGHQWLW\
�� &RQYHUW�DXGLR�WR�WH[W�
�� 6XPPDUL]H�PHHWLQJ�PLQXWHV�
�� :HE�DSS�IRU�PDQDJLQJ�PHHWLQJ�PLQXWHV��HGLW�PHHWLQJ�PLQXWHV�DQG�VHQG�LW�WR�DWWHQGHHV

������3URSRVHG�6ROXWLRQV��

*RDOV�PHQWLRQHG�HDUOLHU�DUH�LQWHQGHG�WR�EH�DFKLHYHG�XVLQJ�WKH�SURSRVHG�VROXWLRQ�DV�VKRZQ�LQ�ILJ�
��������:H�DUH�GLUHFWLQJ�WKLV�VROXWLRQ�LQ���PDMRU�SDUWV�ZKLFK�DUH�FOLS��KXE�DQG�ZHE�SRUWDO��7KH�
FOLS�EHLQJ�VPDOO�%/(�%OXHWRRWK�ORZ�HQHUJ\��HQDEOHG�GHYLFH�ZKLFK�FDQ�EH�ZRUQ�RQ�WKH�VKLUW�
FROODU��,W�LV�GLUHFWHG�WR�UHFRUG�KLJK�TXDOLW\�DXGLR�DQG�WUDQVPLW�GDWD�WR�KXE�YLD�%/(�%OXHWRRWK�ORZ�
HQHUJ\���7KH�KXE�DFWV�DV�D�FHQWUDO�FRPPXQLFDWLRQ�PHGLXP�WKDW�FRPPXQLFDWH�ZLWK�FOLSV�DQG�
FORXG��&ORXG�VWRUHV�DXGLR�UHFRUGLQJ�DQG�GRHV�WKH�DQDO\VLV�IRU�VSHHFK�WR�WH[W�DQG�VXPPDUL]LQJ��
:HE�DSS�ZKLFK�LV�WKLUG�FRPSRQHQW�RI�RXU�VROXWLRQ��LV�IRFXVHG�WR�PDNH�VHDPOHVV�XVHU�H[SHULHQFH�
ZLWK�HGLWLQJ�PHHWLQJ�PLQXWHV��DFFHVV�PHHWLQJ�DQDO\WLFV�DQG�RWKHU�IHDWXUHV��7KH�GDWD�ZRXOG�EH�
SURFHVVHG�DQG�DQDO\]HG�ZLWKLQ�WKH�FORXG��7KH�XVH�PHHWLQJ�PLQXWHV�ZLOO�EH�ERWK�HDVLO\�DQG�
LPPHGLDWHO\�DFFHVVLEOH�WKURXJK�RXU�ZHE�SODWIRUP��

)LJXUH������6ROXWLRQ�RYHUYLHZ�
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)ROORZLQJ�LV�WKH�DQWLFLSDWHG�GHVLJQ�IRU�WKH�SURGXFW�ZKLFK�LQFOXGHV�+XE�DQG�&OLS���

)LJXUH�����3URSRVHG�+XE�GHVLJQ�RQ�OHIW�DQG�FOLS�GHVLJQ�RQ�ULJKW

������$OWHUQDWH�VROXWLRQ

,Q�WHUPV�RI�DQ�DOWHUQDWH�VROXWLRQ��ZH�ZLOO�KDYH�IUHHGRP�LQ�GHVLJQLQJ�ZHE�SODWIRUP�IHDWXUHV�QRW�
OLPLWHG�WR�PHHWLQJ�PLQXWHV�EXW�DOVR�PHHWLQJ�DVVLVWDQFH�E\�JLYLQJ�D�TXHXLQJ�RSWLRQ�IRU�XVHUV�WR�
VSHDN�XS��WKXV�HOLPLQDWLQJ�FRQIOLFWV��DGYDQFHG�DQDO\WLFV�IRU�EHWWHU�SURGXFWLYLW\��$OVR��WKH�FHQWUDO�
KXE�FRXOG�DOWHUQDWH�GHVLJQ�EDVHG�RQ�WKH�FOLS�GHVLJQ��QRW�MXVW�DV�DQ�DFWLQJ�FRPPXQLFDWLRQ�PHGLXP�
EXW�FRXOG�DOVR�DFW�DV�D�FHQWUDO�UHFRUGHU��,I�ZH�FRXOG�DFKLHYH�DFFXUDF\�ZLWK�WKH�FHQWUDO�KXE�WKHQ�
RXU�GHVLJQ�ZLOO�UHPRYH�WKH�FOLS�SRUWLRQ�DOO�WRJHWKHU�ZKLFK�ZLOO�PDNH�LW�PRUH�FRQYHQLHQW�IRU�WKH�
XVHU��

���-XVWLILFDWLRQ�RI�$SSURDFK

����%HQHILWV

7KH�SURSRVHG�SURGXFWV�SURPLVH�WR�GHOLYHU�VHYHUDO�EHQHILWV�WR�LWV�VWDNHKROGHUV�DQG�HQG�XVHUV�
ZKLFK�RXWZHLJK�WKH�PHQWLRQHG�ULVNV��WKHUHE\�MXVWLI\LQJ�LWV�SURGXFWLRQ�DQG�XVH��3URGXFWV�EHQHILWV�
DUH�DV�IROORZV���

�� $XWRPDWHG�PHHWLQJ�PLQXWHV�
� 7KH�PHHWLQJ�ZLOO�EH�WUDQVFULEHG�DQG�VXPPDUL]HG��
� $�SHUVRQ�ZRXOG�EH�DEOH�WR�GR�D�ILQDO�HGLW�DQG�WKHQ�VHQG�LW�WR�HDFK�DWWHQGHH��
� (DFK�DWWHQGHH�ZLOO�KDYH�DFFHVV�WR�WKH�GHWDLOHG�QRWHV��

�� &RQYHQLHQW�GLJLWDO�QRWHV
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� 0HHW$VVLVW�ZLOO�UHFRUG�DXGLR�RI�WKH�PHHWLQJV�DQG�VWRUH�WKHP��KHOSLQJ�
XVHUV�WR�UHFUHDWH�YLUWXDO�PHHWLQJ��

� 7H[W�EDVHG�QRWHV�ZLOO�DOVR�EH�VWRUHG�LQ�RUGHU�WR�JLYH�XVHUV�WKH�IUHHGRP�WR�VHDUFK�
WKURXJK�VSHFLILF�PHHWLQJ�WRSLFV��

�� 0HHWLQJ�DQDO\WLFV�
� 7KH�XVHU�ZLOO�UHFHLYH�PHHWLQJ�DQDO\WLFV�LQFOXGLQJ�PHHWLQJ�VHQWLPHQW�DQDO\VLV��

DWWHQGHHV�SDUWLFLSDWLRQ��WLPH�VSHQW�RQ�HDFK�WRSLF��HWF��
�� 7HDP�KHDOWK�VWDWXV

� $V�PHHWLQJV�EHFRPH�ODUJHU��RSLQLRQV�EHFRPH�GLYHUVH��7KHUHIRUH��EDVHG�RQ�WKH�
PHHWLQJ�VHQWLPHQW�DQDO\VLV��XVHU�ZLOO�EH�DEOH�WR�ILQG�RXW�WHDP�KHDOWK�VWDWXV�
PHDQLQJ�HIILFLHQF\�RI�PHHWLQJ�FRPSDUHG�WR�SDVW�PHHWLQJV��WHDP�HQJDJHPHQW�DQG�
WHDP�LQWHUDFWLRQ�IORZ��

����5LVNV�

:KHQ�LPSOHPHQWLQJ�DQ\�VRUW�RI�FRPELQHG�VRIWZDUH�KDUGZDUH�WHFKQRORJ\��FHUWDLQ�ULVNV�DUH�JLYHQ��
HVSHFLDOO\��ZKHQ�\RXU�SURGXFW�LV�EXLOW�WR�EH�XVHG�E\�KLJK�HQG�ILUPV�DQG�RUJDQL]DWLRQV�VXFK�DV�
ILQDQFLDO�LQVWLWXWLRQV�DQG�EDQNV��:H�XQGHUVWDQG�WKHVH�ULVNV�DQG�KDYH�FRQVXOWHG�ZLWK�VHFXULW\�
VSHFLDOLVWV�>�@�WR�LGHQWLI\�WKHVH�SRWHQWLDO�ULVNV�DQG�DGGUHVV�WKHP�DV�OLVWHG�EHORZ��

������+DUGZDUH

Ɣ $Q�,R7�GHYLFH��ILUVW�DQG�IRUHPRVW�LV�FRQQHFWHG�WR�PXOWLSOH�OD\HUV�RI�D�QHWZRUN��)URP�WKH�
GHYLFH�WR�WKH�URXWHU�WR�WKH�FORXG��HDFK�OD\HU�PXVW�SURYLGH�DGHTXDWH�VHFXULW\�VWDQGDUGV�WKDW�
HQVXUH�WKH�FOLHQW¶V�GDWD�LV�VHFXUHO\�WUDQVIHUUHG��0HDVXUHV�VXFK�DV�GHYLFH�LGHQWLW\�
PDQDJHPHQW��DFFHVV�FRQWURO�DQG�HQFU\SWLRQ�ZRXOG�HQVXUH�HDFK�OD\HU�LV�VHFXUH��
)XUWKHUPRUH��WKH�$3,�WKDW�FRPPXQLFDWHV�ZLWK�WKH�EDFN�HQG�ZLOO�UHTXLUH�D�VWURQJ�VHFXULW\�
NH\���

Ɣ 7RGD\¶V�SURFHVVRUV�QHHG�WR�EH�RQ�SDU�ZLWK�VHFXULW\�UHTXLUHPHQWV�E\�KDYLQJ�D�VHFXUH�
RSHUDWLQJ�V\VWHP��26���ERRW��VWRUDJH�DQG�LGHQWLW\�>�@��:H�LQWHQG�WR�XVH�V\VWHPV�WKDW�
SRVVHVV�PRGHUQ�FKLSV�WKDW�DUH�XS�WR�GDWH�ZLWK�ODWHVW�VHFXULW\�PHDVXUHV���

Ɣ $�KDUGZDUH�GHYLFH�WKDW�KDV�D�PLFURSKRQH�DV�LWV�DXGLR�LQSXW�QHHGV�WR�KDYH�D�VHFXUHG�
FRPSDUWPHQWDOL]DWLRQ�WKDW�LV�WDPSHU�SURRI�VXFK�WKDW�QR�EXJV�FDQ�EH�LPSOHPHQWHG�ZLWKLQ�
WKH�GHYLFH��:H�ZLOO�FRQVLGHU�VXFK�D�VFHQDULR�LQ�RXU�GHVLJQ��

������6RIWZDUH

Ɣ 'DWD�LWVHOI�LV�D�KXJH�WRSLF�RI�GLVFXVVLRQ�LQ�WKH�VHFXULW\�ILHOG��HVSHFLDOO\�ZKHQ�VWRUHG�LQ�LWV�
UDZ�IRUPDW��1RZDGD\V�FRPSDQLHV�WKDW�JDWKHU�DQG�FROOHFW�SHUVRQDO�GDWD�VSHQG�WKHLU�
YDOXDEOH�UHVRXUFHV�RQ�UHVHDUFK��GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�HQFU\SWLRQV�
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PHWKRGV��7DNH�(TXLID[¶V�GLVDVWURXV�EUHDFK�IRU�H[DPSOH�>�@��+DG�WKHLU�VWRUHG�
GDWD�EHHQ�HQFU\SWHG��SHUKDSV�WKH\�FRXOG�KDYH�DYRLGHG�ORVV�RI�����PLOOLRQ�XVHUV¶�GDWD��:H�
ZLOO�HQVXUH�WKDW�RXU�VRIWZDUH�GHVLJQ�FRQVLVWV�RI�HQG�WR�HQG�HQFU\SWLRQ�DQG�WKH�XVDJH�RI�
VHFXUHG�FU\SWRJUDSKLF�DOJRULWKPV�

Ɣ $Q\�,R7�GHYLFH�ZKHQ�XVHG�IRU�D�ORQJ�SHULRG�RI�WLPH�UHTXLUHV�VHFXULW\�XSGDWHV��:KLOH�WKLV�
LV�QRW�D�UHTXLUHPHQW�GXULQJ�WKH�GHYHORSPHQW�SKDVH�RI�RXU�SURGXFW��ZH�GR�DFNQRZOHGJH�
WKH�ULVNV�DVVRFLDWHG�ZLWK�KDYLQJ�D�VRIWZDUH�V\VWHP�WKDW�UHOLHV�RQ�UHJXODU�XSGDWHV�E\�
LQVWDOOLQJ�VHFXULW\�SDWFKHV��

Ɣ 2XU�SURGXFW�SDFNDJH�IXUWKHU�RIIHUV�ZHE�DSSOLFDWLRQ�VHUYLFHV��$V�ZLWK�DQ\�ZHE�DSSOLFDWLRQ�
VHUYLFHV��WKHUH�DUH�D�PXOWLWXGH�RI�VHFXULW\�IDFWRUV�WR�FRQVLGHU��)URP�XVHU¶V�SDVVZRUG�
SURWHFWLRQ��VHFRQG�IDFWRU�DXWKHQWLFDWLRQ�WR�PRUH VHULRXV�UHTXLUHPHQWV�VXFK�DV�WKH�2SHQ�
:HE�$SSOLFDWLRQ�6HFXULW\�3URMHFW��2:$63��WRS�WHQ�ULVNV��ZH�KDYH�FRQVLGHUHG�WKHP�DOO��
5LVNV�VXFK�DV�LQMHFWLRQ��EURNHQ�DXWKHQWLFDWLRQ��VHQVLWLYH�GDWD�H[SRVXUH�DQG�HWF��DUH�
VHULRXV�DQG�RXU�WHDP�ZLOO�DGGUHVV�WKH�ULVNV�E\�FRGH�DGMXVWPHQWV�LQ�WKH�VRIWZDUH�DQG�
FRPPRQ�HQFU\SWLRQ�PHWKRGV��

����0DUNHW�5HVHDUFK�

0HHWLQJV�DUH�YLWDO�IRU�DQ�RUJDQL]DWLRQ�DQG�WDNLQJ�PHHWLQJ�PLQXWHV�LV�DQ�HVVHQWLDO�FRPSRQHQW�WR�LW��
,W� LV�FRQVLGHUHG�H[WUHPHO\�YDOXDEOH�LQ� WHUPV�RI�FRPPXQLFDWLRQ�SURYLGLQJ�D�PHFKDQLVP�WR�FUDIW�
VWUDWHJLF� SODQV� DQG� GLVFXVV� SRWHQWLDO� FKDOOHQJHV� DQG� RSSRUWXQLWLHV� LPSDFWLQJ� WKHLU� EXVLQHVV��
0HHWLQJ�PHPEHUV� EUDLQVWRUP� DQG� JDWKHU� LGHDV� ZKLFK� JHQHUDWH� HPSOR\HH� LQYROYHPHQW� >�@�� � ,W�
VHUYHV�DV�D�YHU\�XVHIXO�UHVRXUFH�IRU�PHPEHUV�ZKR�FRXOG�QRW�DWWHQG�WKH�PHHWLQJ�DQG�ZDQWV�WR�EH�
ILOOHG�LQ�DV�WR�ZKDW�ZDV�GHFLGHG�RU�WR�GLVFXVV�DFWLRQ�LWHPV�DV�D�UHPLQGHU�IRU�WKH�WHDP�WR�ZRUN�RQ�
WKH�UHTXLUHG�WDVNV�DQG�GLYLGH�WKHLU�SULRULW\�RI�ZRUN�DV�QHFHVVDU\��0HHWLQJ�PLQXWHV�DUH�WKH�RQO\�
HYLGHQFH�RI�ZKDW�ZDV�GHFLGHG�DQG�KRZ�LW�ZLOO�EH�LPSOHPHQWHG��

7DNLQJ�PHHWLQJ�PLQXWHV�LV�D�NH\�VNLOO�WKDW�UHTXLUHV�WKH�SHUVRQ�WR�EH�DQ�DFWLYH�OLVWHQHU�DQG�EHLQJ�
DWWHQWLYH� WKURXJKRXW� WR� XQGHUVWDQG� WKH� JRDOV� DQG� DFWLRQV� EHLQJ� GLVFXVVHG� DQG� EH� DEOH� WR�
VXPPDUL]H�WKH�LPSRUWDQW�ILQGLQJV��,W�LV�QRW�VRPHWKLQJ�WKDW�FDQ�EH�ZULWWHQ�ZLWK�VSHHG�RWKHUZLVH�LW�
FDQ� UHVXOW� LQ� PLVVLQJ� RXW� VRPH� NH\� SRLQWV� GLVFXVVHG� ZKLFK� ZRXOG� WKHQ� QRW� EH� VXPPDUL]HG�
SURSHUO\�>�@��7R�UHGXFH�WKLV�XQFHUWDLQW\�DQG�HOLPLQDWH�WKLV�ORQJ�GUDZQ�RXW SURFHVV��RXU�FRPSDQ\�
KDV�GHVLJQHG�D�GHYLFH�³PHHW$VVLVW´�WKDW�ZRXOG�UHFRUG�PHHWLQJ�PLQXWHV�ZKLFK�ZLOO�EH�WUDQVFULEHG�
WR� WH[W� RQ� WKH� FORXG� DQG� ZLOO� SURYLGH� PHHWLQJ� VXPPDULHV�� WKH� KHDOWK� VWDWXV� RI� WKH� WHDP� DQG�
JHQHUDWH�WDVN�UHSRUWV��7KLV�ZRXOG�VDYH�WLPH�DQG�HQHUJ\�RI�WKH�PHHWLQJ�DWWHQGHHV�DQG�ERRVW�WKHLU�
FRQFHQWUDWLRQ�DQG�IRFXV�GXULQJ�WKH�PHHWLQJ�
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������0HHWLQJ�7UHQG�RI�&RPSDQLHV

0HHWLQJV�DUH�PHDQW�WR�EH�DQ�HIILFLHQW�ZD\�WR�GLVFXVV�LGHDV��LVVXHV�DQG�EDUULHUV�DW�ZRUN�EXW�PRVW�
RI� WKHP� HQG� XS� EHLQJ� XQSURGXFWLYH ZKLFK� FRXOG� EH� GXH� WR� QR� IROORZ� XS� RQ� WDVNV�� SRRU�
FRPPXQLFDWLRQ��QR�PLQXWHV�DQG�ODFN�RI�SDUWLFLSDQW�SUHSDUDWLRQ��,Q�IDFW������RI�WKH�PHHWLQJV�DUH�
FRQVLGHUHG�WR�EH�IDLOXUHV�E\�H[HFXWLYHV�

)LJXUH������ &DXVHV�RI�8QSURGXFWLYH�0HHWLQJV�>��@

)URP� WKH� ILJXUH� DERYH� ZH� FDQ� VHH� WKDW� PXOWLWDVNLQJ� GXULQJ� PHHWLQJV� LV� RQH� RI� WKH� ELJJHVW�
FRQWULEXWRUV�IRU�XQSURGXFWLYH�PHHWLQJV������RI�WKH�SHRSOH�DUH�EXV\�FKHFNLQJ�HPDLOV�DQG�����RI�
WKHP�DUH�UHVSRQGLQJ�WR�RWKHU�XQUHODWHG�ZRUN��5HPRWH�SDUWLFLSDQWV�LQ�WKH�PHHWLQJ�WHQG�QRW�WR�SD\�
WRR�PXFK� DWWHQWLRQ� DV� WR�ZKDW� LV� EHLQJ� GLVFXVVHG� DQG� ORVH� WKHLU� IRFXV� >��@��7KHUH� LV� D� ODFN� RI�
SODQQLQJ�DQG�VWUXFWXUH�IRU�WKH�ZKROH�PHHWLQJ�SURFHVV�WKDW�QHHGV�WR�EH�FDUULHG�YHU\�GLOLJHQWO\����
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)LJXUH������,PSDFW�RI�8QSURGXFWLYH�0HHWLQJV�>��@

8QSURGXFWLYH�PHHWLQJV�DUH�YHU\�KDUPIXO�IRU�DQ�RUJDQL]DWLRQ�DV�LW�ZDVWHV�D�WUHPHQGRXV�DPRXQW�RI�
PRQH\�DQG�DERXW�����RI�WKH�FROOHFWLYH�RUJDQL]DWLRQV�WLPH�DV�GHVFULEHG�LQ�WKH�ILJXUH�DERYH��7KLV�
LV YHU\� GDQJHURXV� IRU�PDQDJHUV� DV� WKH\� LQYHVW� DERXW� ����RI� WKHLU� WLPH� LQ�PHHWLQJV�ZKLOH� WKH�
XSSHU�PDQDJHPHQW�LV�HYHQ�PRUH�LQYROYHG�VSHQGLQJ�����RI�WKHLU�WLPH�LQ�PHHWLQJV�>��@��$OO�WKLV�
WLPH�DQG�PRQH\�FDQ�EH�SXW�LQWR�JRRG�XVH�LI�UHVRXUFHV�DUH�XVHG�HIIHFWLYHO\ DQG�ZLVHO\�

)LJXUH������0HHWLQJ�UHJXODULWLHV��SDUWLFLSDQWV�DQG�GXUDWLRQ�>��@

3HRSOH� VSHQG� DSSUR[LPDWHO\� ���� RI� WKHLU� WLPH� LQ� PHHWLQJV� GXULQJ� D� ZHHN� ZKLFK� JHQHUDOO\�
FRQVLVWV�RI�����SDUWLFLSDQWV�DQG�����RI�WKH�WLPH�WKH�PHHWLQJV�VSDQ�IURP����PLQ�± ��KRXU�ORQJ��
2Q�D�GDLO\�EDVLV��SHRSOH�VSHQG�����RI�WKHLU�WLPH�LQ�PHHWLQJV�ZKLFK�FRXOG�DQ\ZKHUH�EHWZHHQ����
PLQ�± ��KRXUV�ORQJ�>��@�

7KDW� LV� D� ORW� RI� PHHWLQJV� DQG� OHVV� ZRUN�� 7LPH� LV� QRW� EHLQJ� PDQDJHG� DSSURSULDWHO\� VLQFH� WKH�
PHHWLQJV� DUH� QRW� EHHQ� VXPPDUL]HG� WR� PHPEHUV� DQG� QR� UHPLQGHUV� DUH� SDVVHG� RQWR� IRU� WKH�
FRPSOHWLRQ� RI� UHTXLUHG� WDVNV�� 2XU� SURGXFW� SURPLVHV� WR� GHOLYHU� IROORZ�XS� RQ� WDVNV� DQG� HDVLO\�
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DFFHVVLEOH� PHHWLQJ� PLQXWHV� ZLWK� D� VXPPDU\� WKDW� VKRXOG� KHOS� PDQDJHUV� PD[LPL]H�
UHVXOWV�E\�LPSOHPHQWLQJ�EHVW�PHHWLQJ�SUDFWLFHV�

������&XUUHQW�&RPSHWLWLRQ

7KHUH�DUH�PDQ\�DSSOLFDWLRQV�LQ�WKH�PDUNHW�WKDW�SURYLGHV�D�QRWH�VXPPDU\�WDNLQJ�VRIWZDUH�VROXWLRQ�
EXW� WKH� WZR�ELJJHVW� FRPSHWLWRUV� LQ� WKH�PDUNHW� WKDW�FDQ�FKDOOHQJH�RXU�SURGXFW�DUH�5HDVRQ��DQG�
2WWHU���

5HDVRQ��DL

5HDVRQ��VRIWZDUH�LV�XVHG�WR�UHFRUG�LQ�SHUVRQ�PHHWLQJV��(DFK�SDUWLFLSDQW�RI�WKH�PHHWLQJ�QHHGV�WR�
LQVWDOO�WKH�DSSOLFDWLRQ�RQ�WKHLU�SKRQH��$QGURLG�	�,26��DQG�UHTXLUHV�WZR�RU�PRUH�PHPEHUV�IRU�LWV�
IXQFWLRQLQJ�� ,W� UHFRUGV� WKH� PHHWLQJ� DQG� SURYLGHV� WKH� WUDQVFULSWLRQ� RQ� LWV� ZHEVLWH� ZKHUH� LW�
DXWRPDWLFDOO\�OLVWV�DQ\�WDVNV�WR�EH�GRQH�DQG�VXPPDUL]HV�NH\�SRLQWV��,W�XVHV�GHHS�OHDUQLQJ�PRGHO�
WKDW� FDQ� LGHQWLI\� PXOWLSOH� VSHDNHUV� ZLWKLQ� D� WUDQVFULSW�� 7KLV� SURGXFW� LV� WDUJHWHG� IRU� PLGGOH�
PDQDJHUV�ZKR�DWWHQG�����PHHWLQJV�SHU�GD\��7KH\�FXUUHQWO\�ODFN�WKH�IDFLOLW\�WR�SURYLGH�IRU�ZLGHU�
HQWHUSULVH�PDUNHW�DV�WKH\�GR�QRW�SURYLGH�WKH�SULYDWH�FORXG�RU�DQDO\WLFV�>��@��

2WWHU�DL

2WWHU�LV�DQ�DSSOLFDWLRQ�WKDW�UHFRUGV�LQ�SHUVRQ�PHHWLQJV��,W�RQO\�QHHGV�WR�EH�VHW�XS�RQ�RQH�GHYLFH�
�,26��$QGURLG��:HE��ZKHUH�LW�XVHV�YRLFH�UHFRJQLWLRQ�DOJRULWKP�WR�GLIIHUHQWLDWH�EHWZHHQ�VSHDNHUV�
DQG� LV� GHVLJQHG� WR� XQGHUVWDQG� DQG� FDSWXUH� ORQJ� FRQYHUVDWLRQV� VXFK� DV� PHHWLQJV�� LQWHUYLHZV��
OHFWXUHV�HWF��ZLWKLQ�PXOWLSOH�SHRSOH��9RLFH�FRQYHUVDWLRQV�DUH�DYDLODEOH�IRU SOD\EDFN�ZLWK�DXGLR�
V\QFHG�ZLWK� WKH� WUDQVFULEHG� WH[W�ZKLFK�PHDQV�ZRUGV� VKRZ�XS� RQ� WKH� VFUHHQ� DV� WKH\� DUH� EHHQ�
VSRNHQ�>��@�

������7DUJHW�$XGLHQFH�

2XU�SULPDU\�DXGLHQFH�IRU�WKLV�SURGXFW�ZRXOG�EH�VPDOO�WR�ODUJH�VL]HG�FRPSDQLHV�WKDW�ZRXOG�SODFH�
WKLV�GHYLFH�LQ�WKHLU�PHHWLQJ�URRPV��/DWHU��ZH�ZRXOG�PDUNHW�WKLV�WR�MRXUQDOLVWV�IRU�UHFRUGLQJ�WKHLU�
LQWHUYLHZV�DQG�XQLYHUVLWLHV� WR�NHHS� WUDFN�RI� WKHLU� OHFWXUHV��7KH� OHDVW� GLJLWL]HG� ILHOG� LQ�SHUVRQDO�
FRPPXQLFDWLRQ� LV� ,Q�SHUVRQ�PHHWLQJV�� $OO� RUJDQL]DWLRQV� DQG� FRPSDQLHV� KDYH�PHHWLQJV� ZKHUH�
WKH\�PDNH�PHHWLQJ�QRWHV�DQG�ZULWH�PHHWLQJ�VXPPDULHV��7KHUH�LV�D�KXJH�PDUNHW�GHPDQG�IRU�WKLV�
SURGXFW��2XU�FRPSHWLWRUV�XVH�D�VRIWZDUH�EDVHG�VROXWLRQ�RQO\�ZKLOH�RXU�SURGXFW�LV�ERWK�KDUGZDUH�
DQG� VRIWZDUH� LQWHJUDWHG�� 7KLV� LQWHJUDWLRQ�PDNHV� RXU� FRPSDQ\� XQLTXH� DQG� VWDQGV� RXW� DPRQJVW�
PDQ\�RWKHUV�LQ�WKH�PDUNHW��
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����&RVW�(VWLPDWLRQ

$�SUHOLPLQDU\�FRVWV�OLVW�LV�LQFOXGHG�LQ�WKH�WDEOH�EHORZ��$V�GLVFXVVHG�HDUOLHU��VFRSH�RI�WKLV�SURMHFW�
LV�VFDODEOH�WKHUHIRUH�����FRQWLQJHQF\�³FRVW´�KDV�EHHQ�DGGHG��

,WHP� 9HQGRU� &RVW� 4XDQWLW\� 7RWDO�

5DVSEHUU\�SL���%�� 'LJL.H\� �� � ��

0LFURSKRQH� 'LJL.H\ �� � ��

%*0�����
%OXHWRRWK�ORZ�
HQHUJ\�

6LOLFRQ�/DEV �� � ��

%/(�GHYHORSPHQW�
NLW�

6LOLFRQ�/DEV ��� � ���

5DVSEHUU\�SL�
GHYHORSPHQW�NLW�
�5HVLVWRUV��
FRQQHFWRUV��HWF��

'LJL.H\ �� �� ��

&RLQ�&HOO�EDWWHU\�
KROGHU�

'LJL.H\ � � �

&RLQ�&HOO�EDWWHU\� 'LJL.H\ � � ��

$:6�FORXG� $PD]RQ �� �� ��

3&%�
PDQXIDFWXULQJ�

�� � ��

�'�SULQWLQJ� a�� � ���

&RQWLQJHQF\� ��� ���

7RWDO� ���

7DEOH������ (VWLPDWHG�FRVWV�IRU�FRPSRQHQWV�WR�EH�XVHG�LQ�WKH�SURMHFW

$ERYH�FRVWV�DUH�HVWLPDWHG�IRU�RXU�SURGXFW�EXW�LW�LV�VXEMHFW�WR�FKDQJH�EDVHG�RQ�XQIRUHVHHQ�SULFH�
FKDQJHV��
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���/RJLVWLFV

����)XQGLQJ

)XQGLQJ�IRU�0HHW$VVLVW�ZLOO�EH�GHULYHG�IURP�YDULRXV�VRXUFHV��7KH�3ULPDU\�FDQGLGDWHV�IRU�
IXQGLQJ�DUH�:LJKWRQ�(QJLQHHULQJ�'HYHORSPHQW�)XQG��,(((�&DQDGLDQ�)RXQGDWLRQ��(666��
(QJLQHHULQJ�6FLHQFH�6WXGHQW�(QGRZPHQW�)XQG��6RPH�RI�WKH�)XQGLQJ�RUJDQL]DWLRQV�UHTXLUH�
FULWHULD�WR�EH�PHW�DQG�ZH�EHOLHYH�WKDW�RXU�SURGXFW�ZLOO�PHHW�WKRVH�FULWHULD�VLQFH�LW�LV�D�GHYLFH�
ZKLFK�ZRXOG�PHHW�DOO�WKH�SUDFWLFDO�DVSHFWV�RI�D�SURGXFW�DQG�ZLOO�LPSURYH�KXPDQ�LQWHUDFWLRQ�WKXV�
LPSURYLQJ�WKH�VRFLHW\�DV�D�ZKROH�$SDUW�IURP�WKHVH�RUJDQL]DWLRQV�DQG�IXQGLQJ�VRXUFHV��ZH�ZLOO�
UHDFK�RXW�WR�FRPSDQLHV�ZKR�DUH�LQWHUHVWHG�LQ�RXU�GHYLFH��

7R�VDYH�FRVWV�WKH�FRPSDQ\�ZRXOG�ERUURZ�HTXLSPHQW�IURP�WKH�(666�SDUWV�OLEUDU\��DQG�UH�
XVH�HTXLSPHQW�XVHG�LQ�SUHYLRXV�SURMHFWV�E\�WKH�JURXS�PHPEHUV��7KHUH�LV�D�SRVVLELOLW\�WKDW�WKH�
SURMHFW�EXGJHW�PLJKW�H[FHHG�WKH�HVWLPDWHG�FRVWV�RU�WKH�IXQGLQJ�UHFHLYHG�LV�QRW�VXIILFLHQW�WR�FRYHU�
DOO�WKH�FRVWV�RI�WKH�SURMHFW��,Q�WKDW�FDVH��HDFK�PHPEHU�RI�WKH�JURXS�ZLOO�FRQWULEXWH�HTXDOO\�WR�
FRYHU�WKH�UHPDLQLQJ�FRVW�RI�WKH�SURMHFW�

����7LPHOLQH

7KH�)ROORZLQJ�FKDUW�VKRZV�WKH�,PSRUWDQW�'HDGOLQH�ZKLFK�DUH�VFKHGXOHG�WR�EH�FRPSOHWHG�RQ�
GDWHV�LQGLFDWHG�LQ�WKH�FKDUW��

)LJXUH�������6LPSOLILHG�7LPHOLQH�ZLWK�LPSRUWDQW�GDWHV�
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����*DQWW�&KDUW

%HORZ�LV�WKH�GHWDLOHG�FKDUW�ZKLFK�VKRZFDVHV�RXU�SURSRVHG�WLPHOLQH�IRU�WKH�DOSKD�SKDVH�RI�WKH�
SURMHFW��7KLV�LQFOXGHV�WKH�'RFXPHQWDWLRQ�SKDVH��+DUGZDUH�DVVHPEO\�DQG�6RIWZDUH�'HYHORSPHQW�

)LJXUH������*DQWW�FKDUW�VKRZLQJ�GHWDLOHG�RYHUYLHZ�RI�SURMHFW�GDWHV�DQG�GHDGOLQHV

���&RPSDQ\�2YHUYLHZ

����2UJDQL]DWLRQ

0HHW$VVLVW�SURYLGHV�HQWHUSULVH�PHHWLQJ�VROXWLRQV�WKDW�LQFUHDVH FRPSDQ\�SURGXFWLYLW\��IRFXV�DQG�
FROODERUDWLRQ��7KH�WHDP�EHKLQG�0HHW$VVLVW�LV�FRPSULVHG�RI���ILQDO�\HDU�(QJLQHHULQJ�VWXGHQWV�
ZKR�KDYH�RUJDQL]HG�LQWR�WZR�VXE�WHDPV�WR�WDFNOH�KDUGZDUH�DQG�VRIWZDUH�FRPSRQHQWV�RI�WKH�
SURGXFW��7KH�VRIWZDUH�WHDP�ZLOO�EH�FRPSULVHG�RI�RXU�&(2��<DJQLN�DQG�RXU�&&2��$VDO�ZKR�ZLOO�
GHYHORS�RXU�ZHE�DSSOLFDWLRQ��FORXG�DQG�KXE�VRIWZDUH��7KH�KDUGZDUH�WHDP�ZLOO�EH�FRPSULVHG�RI�
9DQVKDM��6DUWKDN�DQG�5DILXO�ZKR�ZLOO�ZRUN�WRJHWKHU�WR�LQWHJUDWH�KDUGZDUH�FRPSRQHQWV�RI�WKH�
KXE�DQG�WKH�FOLS�DQG�HQVXUH�VXFFHVVIXO�FRQQHFWLRQ�RI�WKH�WZR��7KH�KDUGZDUH�WHDP�OHDG��9DQVK��
ZLOO�IXUWKHU�SXW�HIIRUWV�WRZDUGV�HQVXULQJ�WKDW�GDWD�LV�VPRRWKO\�WUDQVPLWWHG�IRU�VRIWZDUH�SURFHVVLQJ�
LQ�FROODERUDWLRQ�ZLWK�VRIWZDUH�WHDP�OHDG��<DJQLN�
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����6WUXFWXUH

/D]\�7HFK�LV�DQ�HQWHUSULVH�IRXQGHG�XSRQ�D�JHQHUDO�SDUWQHUVKLS�EHWZHHQ�LWV�IRXQGLQJ�PHPEHUV��
7KLV�PHDQV�DOO�UHVSRQVLELOLWLHV��OLDELOLWLHV��ORVVHV�DQG�SURILWV�ZLOO�EH�VKDUHG�DPRQJ�WKH�PHPEHUV�
ZKR�ZLOO�PDNH�GHFLVLRQV�LQ�D�PXWXDO�PDQQHU��,Q�FDVH�RI�VLJQLILFDQW�GHFLVLRQ�PDNLQJ��D�V\VWHP�RI�
YRWLQJ�ZLOO�HQVXUH�WKDW�WKH�ERDUG�PDNHV�LQWHOOLJHQW�UHVROXWLRQV�E\�D�YRWH�RI�WKH�PDMRULW\��6KRXOG�
DQ\�FRQFHUQV�EH�UDLVHG�E\�D�ERDUG�PHPEHU��WKH�WHDP�ZLOO�KROG�D�PHHWLQJ�ZKHUH�WKH�&(2�ZLOO�
PDNH�WKH�ILQDO�FDOO�LQ�JRRG�IDLWK�

����0HPEHUV

<DJQLN�9DGKHU�� &RPSXWHU�(QJLQHHU��&(2�

<DJQLN�LV�DQ�DYLG�FRPSXWHU�HQJLQHHULQJ�VWXGHQW�ZLWK�D�SDVVLRQ�IRU�
HPEHGGHG�V\VWHPV��<DJQLN�GHYHORSV�VRIWZDUH�DQG�KDUGZDUH�V\VWHPV��
:LWK�FR�RS�ZRUN�H[SHULHQFH�LQ�ERWK�,R7�ILUPZDUH�SURMHFWV�DQG�EDFNHQG�
V\VWHP�VRIWZDUH��KH�KDV�GHYHORSHG�D�JUHDW�VRIWZDUH�EDFNJURXQG��
<DJQLN�KDV�DOVR�ZRUNHG�ZLWK�PDFKLQH�OHDUQLQJ��FLUFXLW�GHVLJQ��
6ROLG:RUNV�DQG�KDV�GLYHUVH�H[SHULHQFH�LQ�SURGXFW�GHVLJQ��<DJQLN�DLPV�
WR�GHOLYHU�LPSDFWIXO�SURGXFW�WR�WKH�FRPPXQLW\��PDNLQJ�WKHLU�OLYHV�
EHWWHU�

5DILXO�,VODP� 6\VWHPV�(QJLQHHU��&22�

5DILXO�LV�D�ILIWK�\HDU�6\VWHPV�(QJLQHHULQJ�VWXGHQW�DW�6LPRQ�)UDVHU�
8QLYHUVLW\��3UHYLRXVO\��KH�KDG�ZRUNHG�IRU�+\GUD�IDE�)OXLG�3RZHU�,QF�
DV�D�6\VWHPV�(QJLQHHU��:KHUH�KH�KDG�GHDOW�ZLWK�WKH�LQWHJUDWLRQ�RI�
V\VWHPV�FRPSULVHG�RI�PLFURFRQWUROOHUV��VHQVRUV��DFWXDWRUV��GDWD�
DFTXLVLWLRQ�V\VWHPV�DQG�KXPDQ�LQWHUIDFH�PDFKLQHV��+H�LV�DOVR�VNLOOHG�LQ�
0DWODE��&���DQG�9+'/���

$VDO�1DVLUL�� 6\VWHP�(QJLQHHU��&&2�

$VDO LV�D�IRXUWK�\HDU�6\VWHPV�(QJLQHHULQJ�VWXGHQW�ZLWK�VWURQJ�URERWLFV�
VNLOOV�DQG�H[SHULHQFH�LQ�VRIWZDUH�VHFXULW\��6KH�GLG�KHU�LQWHUQVKLS�DW�31,�
0HGLD�DV�D�VHFXULW\�DQDO\VW�ZKHUH�VKH�LQYHVWLJDWHG�VHFXULW\�IODZV�LQ�
ODUJH�VFDOH�ZHE�DSSOLFDWLRQV�DQG�PLWLJDWHG�WKH ULVNV�RI�GDWD�EUHDFKHV�
DQG�F\EHU�DWWDFNV��$VDO¶V�VWUHQJWKV�DUH�LQ�KHU�DELOLW\�WR�EULQJ�VRIWZDUH�
DQG�KDUGZDUH�WRJHWKHU�ZKLOH�DSSO\LQJ�KHU�SURMHFW�PDQDJHPHQW�VNLOOV�WR�
VWHHU�SURMHFWV�LQ�WKH�ULJKW�GLUHFWLRQ�
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6DUWKDN�6RRG�� (OHFWURQLFV�HQJLQHHU��&02�

6DWKDN�LV�SDVVLRQDWH�HOHFWURQLFV�HQJLQHHU�ZLWK�D�VWURQJ�IRXQGDWLRQ�LQ�,7�
VHFXULW\�DQG�QHWZRUN�FRPPXQLFDWLRQ��6DUWKDN�KDV�GRQH�SUHYLRXV�ZRUN�DV�
D�6HFXULW\�DQDO\VW�ZKHUH�KH�KDV�GHYHORSHG�QHWZRUNLQJ�NQRZOHGJH��
WHVWLQJ�IUDPHZRUNV�DQG�DXWRPDWLRQ�VRIWZDUH��6DUWKDN�KROGV�LPSUHVVLYH�
PDUNHWLQJ�NQRZOHGJH�DQG�WKH SDVVLRQ�IRU�GHOLYHULQJ�WKH�ULJKW�SURGXFW�WR�
PDUNHW��

9DQVKDM�.RFKDU�� (OHFWURQLFV�(QJLQHHU��&72�

9DQVKDM�LV�D�ILIWK�\HDU�(OHFWURQLFV�(QJLQHHULQJ�VWXGHQW��+DYLQJ�
SUHYLRXVO\�ZRUNHG�LQ�%ODFNEHUU\�41;�DV�DQ�(PEHGGHG�6RIWZDUH�
(QJLQHHU�DQG�6$3�DV�DQ�$JLOH�'HYHORSHU�KH�KDV�GHYHORSHG�D�VROLG�
IRXQGDWLRQ�LQ�SURJUDPPLQJ�IRU�HPEHGGHG�V\VWHPV�DQG�VRIWZDUH�
DSSOLFDWLRQV��+H�LV�PHWLFXORXV�DQG�EHOLHYHV�LQ�WHDPZRUN��9DQVKDM�DLPV�
WR�KHOS�WKH�WHDP�LQ�GHYHORSPHQW��WHVWLQJ�DQG LQWHJUDWLRQ�RI�WKH�SURGXFW�
DV�ZHOO�DV�SURGXFH�TXDOLW\�GRFXPHQWDWLRQ�IRU�WKH�VDPH�

���&RQFOXVLRQ

0HHW$VVLVW�SURYLGHV�D�PHGLXP�IRU�VWRULQJ�YHUEDO�FRPPXQLFDWLRQ�H[FKDQJHG�LQ�D�PHHWLQJ�E\�
XVLQJ�VSHHFK�WR�WH[W�$,�LQ�V\QF�ZLWK�VSHHFK�GLIIHUHQWLDWLQJ�PLFURSKRQH��7KLV�SURGXFW�SURYLGHV�D�
PHWKRG�IRU�IRUPDWWLQJ�DQG�DQDO\]LQJ�GDWD�ZKLFK�FRXOG�EH�GRFXPHQWHG�IRU�WKH�SXUSRVH�RI�
FKHFNLQJ�WKH�SURGXFWLYLW\�RI�D�PHHWLQJ��7KURXJK�WKH�XVH�RI�D�PLFURSKRQH�FRPSRQHQW�0HHW$VVLVW�
ZLOO�GLIIHUHQWLDWH�EHWZHHQ�VSHDNHUV�LQ�D�PHHWLQJ ZKLFK�FRXOG�EH�YLWDO�LQ�VHJUHJDWLQJ�PHHWLQJ�
REMHFWLYHV�RQFH�WKH�PHHWLQJ�KDV�EHHQ�FRQGXFWHG��2XU�ZHE�DSS�ZLOO�RIIHU�WKH�FXVWRPHU�DQ�HOHJDQW�
PHDQV�WR�HGLW�DQG�PDQDJH�WKHLU�GDWD��)RU�WKH�SURWRW\SH��ZH�KDYH�HVWLPDWHG�RXU�FRVWV�WDNLQJ�LQWR�
DFFRXQW�DOO�WKH�FRPSRQHQWV�ZKLFK�ZLOO�EH�XWLOL]HG�IRU�WKH�SURMHFW�DQG�HQVXUHG�TXDOLW\�LV�QRW�
FRPSURPLVHG��7KURXJK�RXU�PDUNHW�UHVHDUFK��ZH�KDYH�LGHQWLILHG�RXU�FRPSHWLWRUV�QRQH�RI�ZKLFK�
KDYH�WKH�DFFXUDF\�RU�WKH�YHUVDWLOLW\�RXU�SURGXFW�ZLOO�RIIHU��:H�SODQ�WR�)XQG�RXU�SURMHFW�E\�
DSSO\LQJ�WR�)XQGV�HOLJLEOH�WR�HQJLQHHULQJ�VWXGHQWV�DQG�UHXVH�SDUWV�IURP�(666�SDUWV�OLEUDU\�WR�
EXGJHW�RXU�H[SHQGLWXUH��7KH�WLPHOLQH�KDV�EHHQ�SODQQHG�WR�JLYH�HDFK�PHPEHU�RI�/D]\7HFK�
DGHTXDWH�WLPH�WR�FRPSOHWH�WKHLU�WDVN�DQG�HQVXUH�WKH�SURWRW\SH�LV�FRPSOHWHG�ZLWK�DOO�TXDOLW\�
FKHFNV�EHIRUH�WKH�GHDGOLQH�
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���5HIHUHQFHV

>�@�)DVW�&RPSDQ\����������+RZ����&RPSDQLHV�0DNH�0HHWLQJV�0HPRUDEOH��(IIHFWLYH��$QG�6KRUW��
>RQOLQH@�$YDLODEOH�DW��KWWSV���ZZZ�IDVWFRPSDQ\�FRP���������KRZ����FRPSDQLHV�PDNH�PHHWLQJV�
PHPRUDEOH�HIIHFWLYH�DQG�VKRUW�>$FFHVVHG���)HE������@�

>�@�%HHV$SSV�� 7KH�7R�'R�$SSOLFDWLRQ�WR�ERRVW�\RXU�EXVLQHVV�SURGXFWLYLW\������������6WHSV�7R�/HDUQ�
+RZ�7R�:ULWH�0HHWLQJ�0LQXWHV�DQG�6KDUH�7KHP��>RQOLQH@�$YDLODEOH�DW��
KWWSV���ZZZ�EHHVDSSV�FRP�HQ�EORJ���VWHSV�WR�OHDUQ�KRZ�WR�ZULWH�PHHWLQJ�PLQXWHV��>$FFHVVHG���)HE��
����@�

>�@�-��*XWPDQQ��7DNLQJ�PLQXWHV�RI�PHHWLQJV���QG�HG��/RQGRQ��������S����

>�@�-��*XWPDQQ��7DNLQJ�PLQXWHV�RI�PHHWLQJV���WK�HG��������S����

>�@�6WRS�WKH�0HHWLQJ�0DGQHVV���+DUYDUG�%XVLQHVV�5HYLHZ��������>2QOLQH@��$YDLODEOH��
KWWSV���KEU�RUJ���������VWRS�WKH�PHHWLQJ�PDGQHVV��>$FFHVVHG����� )HE� ����@�

>�@�6WHYH�2YHUODQG��&\EHU6HFXULW\�0DQDJHU��SHUVRQDO�FRPPXQLFDWLRQ��-DQXDU\����������

>�@��:K\�KDUGZDUH�VHFXULW\�LV�FULWLFDO�IRU�,R7���7HFK5HSXEOLF��������>2QOLQH@��$YDLODEOH��
KWWSV���ZZZ�WHFKUHSXEOLF�FRP�DUWLFOH�ZK\�KDUGZDUH�VHFXULW\�LV�FULWLFDO�IRU�LRW���>$FFHVVHG����� )HE�
����@�

>�@�(TXLID[�H[�&(2��+DFNHG�GDWD�ZDVQ
W�HQFU\SWHG���&EVQHZV�FRP��������>2QOLQH@��$YDLODEOH��
KWWSV���ZZZ�FEVQHZV�FRP�QHZV�HTXLID[�H[�FHR�KDFNHG�GDWD�ZDVQW�HQFU\SWHG���>$FFHVVHG����� )HE�
����@�

>�@��7KH�6FLHQFH�DQG�)LFWLRQ�RI�0HHWLQJV���0,7�6ORDQ�0DQDJHPHQW�5HYLHZ��������>2QOLQH@��
$YDLODEOH��KWWSV���VORDQUHYLHZ�PLW�HGX�DUWLFOH�WKH�VFLHQFH�DQG�ILFWLRQ�RI�PHHWLQJV���>$FFHVVHG�����
)HE� ����@�

>��@�+RZ�0XFK�7LPH�'R�:H�6SHQG�LQ�0HHWLQJV"��+LQW��,W
V�6FDU\����7KHPXVH�FRP��������>2QOLQH@��
$YDLODEOH��KWWSV���ZZZ�WKHPXVH�FRP�DGYLFH�KRZ�PXFK�WLPH�GR�ZH�VSHQG�LQ�PHHWLQJV�KLQW�LWV�
VFDU\��>$FFHVVHG����� )HE� ����@�

>��@/��7XUPHO�DQG�/��7XUPHO���6WDWLVWLFV�� 7KH�5HVXOWV������ &XUUHQW�VWDWH�RI�PHHWLQJV�DW�ZRUN�_�
%HHQRWH���%HHQRWH��������>2QOLQH@��$YDLODEOH��KWWSV���ZZZ�EHHQRWH�LR�HQ�VWDWH�RI�PHHWLQJV�DW�ZRUN�
WKH�UHVXOWV���>$FFHVVHG����� )HE� ����@�

>��@�5HDVRQ��LV�DQ�$,�DVVLVWDQW�IRU�PDQDJHUV�DQG�PHHWLQJV���7HFK&UXQFK��������>2QOLQH@��$YDLODEOH��
KWWSV���WHFKFUXQFK�FRP������������DXURRP�LV�DQ�DL�DVVLVWDQW�IRU�PDQDJHUV�DQG�PHHWLQJV���
>$FFHVVHG����� )HE� ����@�
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>��@�2WWHU¶V�QHZ�DSS�OHWV�\RX�UHFRUG��WUDQVFULEH��VHDUFK�DQG�VKDUH�\RXU�YRLFH�FRQYHUVDWLRQV���
7HFK&UXQFK��������>2QOLQH@��$YDLODEOH��KWWSV���WHFKFUXQFK�FRP������������RWWHUV�QHZ�DSS�OHWV�\RX�
UHFRUG�WUDQVFULEH�VHDUFK�DQG�VKDUH�\RXU�YRLFH�FRQYHUVDWLRQV���>$FFHVVHG����� )HE� ����@�


