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$EVWUDFW

7KH�6WDXQWRQ�0DNHUVSDFH�SURMHFW�VROYHG�WZR�SUREOHPV�IRU�WKH�6WDXQWRQ�0DNHUVSDFH

PDQDJHPHQW��WKH�FUHDWLRQ�RI�D�FODVV�PDQDJHPHQW�V\VWHP�DQG�LPSURYHPHQW�RI�WKHLU

FRPPXQLFDWLRQ�V\VWHPV��LQ�RUGHU�WR�IDFLOLWDWH�PDNHUVSDFH�FRPPXQLFDWLRQV�DQG�EHJLQ�WR�UXQ

FODVVHV�IRU�WKH�VSDFH��:H�GLG�WKLV�DW�WKH�UHTXHVW�RI�WKH�6WDXQWRQ�0DNHUVSDFH�LQ�RUGHU�WR�DOORZ

WKHP�WR�RUJDQL]H��KRVW��DQG�UXQ�PHPEHU�FODVVHV��DV�ZHOO�DV�SXEOLF�FODVVHV�WR�DOORZ�IRU�WKHP�WR

KDYH�EHWWHU�FRPPXQLW\�RXWUHDFK�LQ�WKH�FDVH�RI�WKH�FODVVHV�WHDP��7KH�FOLHQW�DOVR�SURYLGHG�D�YLVLRQ

RI�D�QHZ�DSSOLFDWLRQ�GHVLJQHG�WR�LQFUHDVH�LQWHUDFWLRQ�ZLWK�PDNHUVSDFH�PHVVDJLQJ��VLQFH�H[LVWLQJ

PHPEHUV�RI�WKH�VSDFH�ZHUH�OHVV�ZLOOLQJ�WR�FKHFN�WKH�H[LVWLQJ�PHWKRGV��FUHDWLQJ�D�SK\VLFDO

PHVVDJH�ERDUG�LQ�WKH�VSDFH�DOORZHG�WKHP�WR�FKHFN�WKHLU�PHVVDJH�ZLWKRXW�JRLQJ�RXW�RI�WKHLU�ZD\�

7KLV�SURMHFW�ZDV�WDNHQ�RQ�E\�WKH�FRPPXQLFDWLRQ�WHDP��FRQVLVWLQJ�RI�(YDQ�7\SDQVNL��0LFKDHO

/DWHU]D��0LFKDHO�:RRG��DQG�6DPXHO�7LQJ��,Q�RUGHU�WR�GR�WKLV��ZH�GHYHORSHG�D�VHW�RI�ZHE

DSSOLFDWLRQV�IRU�WKH�PDNHUVSDFH�LQ�RUGHU�WR�SHUIRUP�WKHVH�DSSOLFDWLRQV��7KHVH�DSSOLFDWLRQV

DOORZHG�WKH�PDNHUVSDFH�PDQDJHPHQW�DQG�PHPEHUV�WR�EHWWHU�LQWHUDFW�ZLWK�HDFK�RWKHU�DQG�WKHLU

PHPEHUV��DV�ZHOO�DV�IRUPDOL]HV�WKH�SURFHVV�IRU�FUHDWLQJ�FODVVHV�IRU�ERWK�PHPEHUV�DQG�WKH�SXEOLF�

7KLV�DSSOLFDWLRQ�LV�LPSRUWDQW�WR�WKH�FOLHQW�DV�LW�DOORZV�IRU�IXUWKHU�SXEOLF�RXWUHDFK�DQG�DSSHDO�

DOORZLQJ�WKHP�WR�FUHDWH�FODVVHV�WR�KHOS�DWWUDFW�QHZ�PHPEHUV��DV�ZHOO�DV�HQKDQFH�LQWHUQDO

FRPPXQLFDWLRQ�
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/LVW RI )LJXUHV

)LJXUH���� &RPPXQLFDWLRQV�GHIDXOW�NLRVN�GLVSOD\��QR�,'�LV�VFDQQHG� S���

)LJXUH���� &RPPXQLFDWLRQV�XVHU�NLRVN�GLVSOD\��DIWHU�,'�LV�VFDQQHG� S���

)LJXUH���� &RPPXQLFDWLRQV�RXWER[��LQER[�LV�VLPLODU��EXW�ZLWK�QR�VHQG�EXWWRQ� S���

)LJXUH���� &RPPXQLFDWLRQV�VHQG�PHVVDJH�SDJH S���

)LJXUH���� &ODVVHV�OLVW�YLHZ S���

)LJXUH���� &ODVVHV�'HWDLOV�9LHZ S���

)LJXUH���� &ODVVHV�&UHDWH�&ODVV�9LHZ S���

)LJXUH���� &ODVVHV�7HDFKHU�9LHZ S���

)LJXUH���� &ODVVHV�8VHU�/LVW�9LHZ S���

)LJXUH����� &ODVVHV�8VHU�9LHZ S���

)LJXUH����� &ODVVHV�$GPLQ�9LHZ S���
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�� ,QWURGXFWLRQ

7KH�SULPDU\�JRDO�RI�WKLV�SURMHFW�LV�FRQYHQLHQFH�DQG�XWLOLW\���1HLWKHU�RI�WKH�WZR�KDOYHV�RI

WKLV�SURMHFW�DUH�VROYLQJ�D�NH\�RU�GLUH�LVVXH��EXW�UDWKHU�RQH�WKDW�ORRNV�IDU�VLPSOHU�RQ�WKH�VXUIDFH��

KRZ�WR�HDVLO\�FRPPXQLFDWH�LQIRUPDWLRQ�WR�DQ�DYHUDJH�XVHU�ZKR��TXLWH�IUDQNO\��SUREDEO\�KDV

VRPHWKLQJ�HOVH�KH�ZDQWV�WR�EH�GRLQJ�ULJKW�QRZ�

:KLOH�WKLV�PD\�ORRN�IDU�OHVV�LQWHUHVWLQJ�WKHQ��VD\��EXLOGLQJ�D�WRRO�WR�UHYROXWLRQL]H�RQOLQH

OHDUQLQJ�RU�PDNLQJ�D�SURJUDP�WR�HQDEOH�D�UHYROXWLRQDU\�QHZ�V\VWHP�WR�IXQFWLRQ��WKLV�SUREOHP�LV

IDU�PRUH�FRPPRQ�WKDQ�HLWKHU�RI�WKRVH�WZR���,Q�IDFW��WKLV�SUREOHP�LV�HYHQ�D�FRUH�SDUW�RI�ERWK�RI

WKRVH�WZR���QR�SURMHFW��QR�PDWWHU�KRZ�UHYROXWLRQDU\�LW¶V�FDSDELOLWLHV��ZLOO�JHW�YHU\�IDU�LI�LW¶V�XVHUV

FDQ�EDUHO\�ILJXUH�RXW�KRZ�WR�XVH�LW�

��� 3UREOHP 6WDWHPHQW

7KLV�SURGXFW�LV�EHLQJ�GHVLJQHG�IRU�D�QRQ�SURILW�RUJDQL]DWLRQ�FDOOHG�6WDXQWRQ�0DNHUVSDFH�

$V�WKH�QDPH�VXJJHVWV��WKLV�RUJDQL]DWLRQ�LV�D�PDNHUVSDFH�EDVHG�LQ�6WDXQWRQ��9$���7KH�LGHD�EHKLQG

D�PDNHUVSDFH�LV�WKDW�SHRSOH�ZRUNLQJ�RQ�VPDOO�SHUVRQDO�RU�KRPH�SURMHFWV�ZLOO�RIWHQ�ILQG

WKHPVHOYHV�QHHGLQJ�DFFHVV�WR�FRPSOH[�DQG�H[SHQVLYH�LQGXVWULDO�WRROV���OLNH�ODUJH�VDZ�FXWWHUV���'

SULQWHUV��SODVPD�FXWWHUV��RU�RWKHU�WRROV�DORQJ�WKRVH�OLQHV���%XW�HDFK�RI�WKHVH�SHRSOH�RQO\�QHHG�WR

XVH�WKHVH�WRROV�RQFH�RU�WZLFH��DQG�FDQ�QRW�SURYLGH�WKH�IXQGLQJ�RU�VSDFH�WR�EX\�WKHLU�RZQ�MXVW�IRU

WKHLU�FXUUHQW�VPDOO�SURMHFW���7R�VROYH�WKDW�SUREOHP��D�PDNHUVSDFH�ZLOO�VWHS�LQ���$�PDNHUVSDFH�ZLOO

DFTXLUH�WKHVH�FRPSOH[�WRROV��DQG�WKHQ�DOORZ�SHRSOH�WR�MRLQ�WKH�PDNHUVSDFH�WR�XVH�WKH�WRROV��:KDW
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LV�D�0DNHUVSDFH����������(DFK�LQGLYLGXDO�SHUVRQ�ZLOO�RQO\�SD\�D�VPDOO�DPRXQW�DQG�RQO\�XVH�WKH

WRROV�D�IHZ�WLPHV��EXW�LQ�WRWDOLW\�WKH�WRROV�ZLOO�EH�LQ�DOPRVW�FRQVWDQW�XVH�DQG�WKH�PDNHUVSDFH�ZLOO

HDUQ�HQRXJK�PRQH\�WR�MXVWLI\�DFTXLULQJ�WKHVH�H[SHQVLYH�WRROV���2XU�FXVWRPHU��6WDXQWRQ

0DNHUVSDFH��LV�D�PDNHUVSDFH�DORQJ�WKHVH�WUDGLWLRQDO�OLQHV��6WDXQWRQ�0DNHUVSDFH��������

6WDXQWRQ�0DNHUVSDFH�IDFHG�WZR�VHSDUDWH�SUREOHPV���)LUVW��HIIHFWLYHO\�FRPPXQLFDWLQJ

LQIRUPDWLRQ�WR�WKHLU�PHPEHUV���6HFRQGO\��FRRUGLQDWLQJ�DQG�VFKHGXOLQJ�FODVVHV��WUDLQLQJ��DQG�RWKHU

HYHQWV�DFURVV�WKH�PDNHUVSDFH�FRPPXQLW\���%RWK�RI�WKHVH�LVVXHV�ZLOO�EH�GLVFXVVHG�LQ�IXUWKHU�GHWDLO

LQ�WKH�IROORZLQJ�SDUDJUDSKV�

7KH�ILUVW�SUREOHP�LV�HIIHFWLYHO\�FRPPXQLFDWLQJ�ZLWK�WKHLU�PHPEHUV���0HPEHUV�RI�WKH

6WDXQWRQ�0DNHUVSDFH�FDQ�EH�EURDGO\�VHSDUDWHG�LQWR�WZR�JURXSV���KLJKO\�DFWLYH�PHPEHUV�DQG

OLJKWO\�DFWLYH�PHPEHUV���+LJKO\�DFWLYH�PHPEHUV�DUH�PHPEHUV�ZKR�URXWLQHO\�FRPH�LQWR�WKH

PDNHUVSDFH�DQG�NHHS�XS�WR�GDWH�ZLWK�WKH�PDNHUVSDFH�RQ�VRPH�RI�WKH�PXOWLSOH�FRPPXQLFDWLRQ

SODWIRUPV��HPDLO��6ODFN��*RRJOH�&DOHQGDU��WH[W�PHVVDJHV��WKDW�WKH�PDNHUVSDFH�XVHV�WR

FRPPXQLFDWH���%\�FRQWUDVW��OLJKWO\�DFWLYH�PHPEHUV�WHQG�WR�RQO\�FRPH�LQ�D�IHZ�WLPHV�D�PRQWK�RU

SHUKDSV�\HDU��DQG�ZLOO�RIWHQ�QRW�HYHQ�EH�SUHVHQW�RQ�WKH�YDULRXV�FRPPXQLFDWLRQ�SODWIRUPV��PXFK

OHVV�ZLOO�WKH\�WHQG�WR�NHHS�XS�WR�GDWH�RQ�WKHP�DQG�UHVSRQG�WR�PHVVDJHV�TXLFNO\���&RPPXQLFDWLQJ

ZLWK�WKH�IRUPHU�JURXS�LV�VLPSOH�IRU�WKH�PDNHUVSDFH��EXW�FRPPXQLFDWLQJ�ZLWK�WKH�ODWWHU�JURXS�LV

IDU�PRUH�GLIILFXOW�DV�PDQ\�RI�LWV�PHPEHUV�PD\�QRW�UHVSRQG�WR�DQ\�PHVVDJHV�DQG�QHHG�WR�EH

WDONHG�WR��LQ�SHUVRQ��GXULQJ�RQH�RI�WKH�UDUH�WLPHV�WKH\�FRPH�WR�WKH�PDNHUVSDFH���7KH�V\VWHP�ZH

DUH�GHVLJQLQJ�IRU�WKH�PDNHUVSDFH�DLPV�WR�VROYH�WKLV�SUREOHP�E\�VHQGLQJ�PHVVDJHV�GLUHFWO\�WR

WKHVH�XVHUV�GXULQJ�RQH�RI�WKH�UDUH�LQVWDQFHV�WKH\�FRPH�LQWR�WKH�PDNHUVSDFH���:KHQHYHU�D�PHPEHU

VZLSHV�WKHLU�FXVWRPHU�NH\�FDUG�WR�HQWHU�WKH�PDNHUVSDFH��ZH�ZLOO�GHWHFW�WKDW�VZLSH�DQG�GLVSOD\�RQ
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D�ODUJH�VFUHHQ�QHDU�WKH�HQWUDQFH�DQ\�PHVVDJHV�WKH�PDNHUVSDFH�RU�LWV�PHPEHUV�KDYH�VHQW�WR�WKLV

LQGLYLGXDO�ZKLFK�WKH\�QHHG�WR�VHH�RU�DFW�RQ�

7KH�VHFRQG�SUREOHP�LV�VFKHGXOLQJ�FODVVHV��WUDLQLQJ��DQG�RWKHU�HYHQWV���$V�H[SODLQHG

HDUOLHU��6WDXQWRQ�0DNHUVSDFH�OLNH�DOO�PDNHUVSDFHV�FRQWDLQV�D�PXOWLWXGH�RI�FRPSOH[��H[SHQVLYH�

DQG�H[WUHPHO\�VSHFLDOL]HG�SLHFHV�RI�LQGXVWULDO�HTXLSPHQW���,I�LPSURSHUO\�XVHG��SHRSOH�QRW�RQO\

UXQ�WKH�ULVN�RI�GDPDJLQJ�WKH�PDFKLQHV�EXW�LQMXULQJ�RU�NLOOLQJ�WKHPVHOYHV���7KHUHIRUH��6WDXQWRQ

0DNHUVSDFH�UHTXLUHV�WKDW�WKHLU�PHPEHUV�XQGHUJR�WUDLQLQJ�LQ�D�FODVV�EHIRUH�WKH\�FDQ�XVH�FHUWDLQ

SLHFHV�RI�HTXLSPHQW��ZKLFK�EULQJV�XV�WR�WKH�PDLQ�SUREOHP�KHUH���VFKHGXOLQJ�VDLG�FODVVHV�

&XUUHQWO\�6WDXQWRQ�0DNHUVSDFH�XVHV�D�VLPSOH�*RRJOH�&DOHQGDU�DSS�WR�VFKHGXOH�WKHLU�FODVVHV�

7KLV�ZRUNV�ILQH�IRU�WHOOLQJ�SHRSOH�ZKHQ�DQG�ZKHUH�FODVVHV�DUH��EXW�KDV�VHYHUDO�OLPLWDWLRQV�GXH�WR

WKH�IDFW�WKDW�JRRJOH�FDOHQGDU�LV�D�FDOHQGDU�V\VWHP��QRW�D�VFKHGXOLQJ�V\VWHP���6RPH�RI�WKHVH

SUREOHPV�DUH��NHHSLQJ�WUDFN�RI�ZKR�LV�VLJQHG�XS�IRU�D�FODVV��NHHSLQJ�WUDFN�RI�ZKR�KDV�SDLG�WKH

GXHV�IRU�WKH�FODVV�RU�LI�H[WUD�GXHV�DUH�QHFHVVDU\�WR�DWWHQG�WKH�FODVV��NHHSLQJ�WUDFN�RI�ZKR�DWWHQGHG

DQG�SDVVHG�WKH�WUDLQLQJ�WR�KDQG�RXW�SHUPLVVLRQ�IRU�XVH�RI�PRUH�DGYDQFHG�PDFKLQHV��DQG�VR�RQ�

7R�IL[�WKHVH�SUREOHPV��6WDXQWRQ�0DNHUVSDFH�DVNHG�XV�WR�FUHDWH�D�SXUSRVH�PDGH�FODVV�VFKHGXOLQJ

V\VWHP�IRU�WKHP��ZLWK�WKH�DELOLW\�WR�KDQGOH�DOO�RI�WKHVH�VSHFLDO�FDVHV�WKH\�QHHG�RXW�RI�D�VFKHGXOLQJ

V\VWHP�EXLOW�LQWR�LW�

2QFH�GHOLYHUHG��WKH�EHQHILWV�RI�WKHVH�WZR�V\VWHPV�VKRXOG�EH�FOHDU���2XU�PHVVDJLQJ

SODWIRUP�ZLOO�DOORZ�6WDXQWRQ�0DNHUVSDFH�WR�HDVLO\�DQG�UHOLDEO\�PDNH�FRQWDFW�ZLWK�WKHLU�PHPEHUV

WR�EULQJ�WKHLU�DWWHQWLRQ�WR�QHZ�GHYHORSPHQWV��RU�WR�DVN�WKHP�WR�IROORZ�XS�ZLWK�WKH�OHDGHUVKLS�RQ

FHUWDLQ�LVVXHV��VXFK�DV�WKHLU�PHPEHUVKLS�QHHGLQJ�UHQHZHG���2XU�FODVV�VFKHGXOLQJ�V\VWHP�ZLOO�DOVR

PDNH�LW�IDU�HDVLHU�WR�VFKHGXOH�DQG�FUHDWH�FODVVHV��DV�ZHOO�DV�KDQGOLQJ�WKH�YDULRXV�LVVXHV�DURXQG�LW�
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&XUUHQWO\��HQWHUSULVLQJ�PHPEHUV�ZKR�GHFLGH�WR�KROG�D�WUDLQLQJ�HYHQW�PD\�HQG�XS�VSHQGLQJ�PRUH

WLPH�FRRUGLQDWLQJ�DQG�IROORZLQJ�XS�RQ�WKH�HYHQW�WKHQ�DFWXDOO\�WHDFKLQJ�LW��EXW�RXU�VHUYLFH�FDQ

VLPSOLI\�WKH�YDVW�PDMRULW\�RI�WKHVH�WDVNV�WR�UHGXFH�WKH�WLPH�QHFHVVDU\�WR�KDQGOH�DQ�HYHQW���7KLV

QRW�RQO\�PDNHV�LW�HDVLHU�IRU�WKH�PHPEHUV�ZKR�KROG�WUDLQLQJV��EXW�LQFUHDVHV�WKH�QXPEHU�RI

WUDLQLQJV�WKRVH�PHPEHUV�FDQ�KROG�IRU�WKH�VDPH�WLPH�FRPPLWPHQWV�DQG�PD\�LQFUHDVH�WKH

ZLOOLQJQHVV�RI�RWKHU�PHPEHUV�WR�JHW�PRUH�LQYROYHG��DV�WKH�V\VWHP�LV�QRZ�HDVLHU�WR�XQGHUVWDQG

DQG�EHFRPH�LQYROYHG�LQ���:KLOH�LQ�WUXWK�QHLWKHU�RI�WKHVH�V\VWHPV�DGG�DQ�HQWLUHO\�QHZ�FDSDELOLW\

WR�6WDXQWRQ�0DNHUVSDFH��E\�PDVVLYHO\�VLPSOLI\LQJ�WKH�DPRXQW�RI�HIIRUW�WKDW�QHHGV�WR�EH�SXW�LQWR

WKHVH�WDVNV�WKH\�ZLOO�GHIDFWR�RSHQ�XS�QHZ�RSWLRQV�IRU�6WDXQWRQ�0DNHUVSDFH��DV�WDVNV�WKDW�ZHUH

SUHYLRXVO\�WRR�GLIILFXOW�WR�VHULRXVO\�FRQWHPSODWH�GRLQJ�PD\�EHFRPH�SRVVLEOH�DQG�EHFRPH�WKH

PDNHUVSDFHV�QH[W�JRDOV�

��� &RQWULEXWLRQV

7R�DGGUHVV�WKH�ILUVW�SUREOHP�PHQWLRQHG�LQ�WKH�SUHYLRXV�VHFWLRQ��ZH�ZHUH�DEOH�WR�FUHDWH�D

ZHE�EDVHG�DSSOLFDWLRQ�ZKLFK�DOORZV�WKH�PHPEHUV�RI�WKH�6WDXQWRQ�0DNHUVSDFH�WR�HDVLO\

FRPPXQLFDWH�ZLWK�WKH�PHPEHUV��7KH�PHVVHQJHU�V\VWHP�LV�DEOH�WR�NHHS�WUDFN�RI�HDFK�XVHU�DQG

DOORZ�WKHP�WR�PHVVDJH�HDFK�RWKHU�GLUHFWO\�RQ�WKH�VLWH�IRU�WKH�KLJKO\�DFWLYH�PHPEHUV�WR

FRPPXQLFDWH�HDVLO\��DV�ZHOO�DV�GLVSOD\�PHVVDJHV�WKDW�XVHUV�UHFHLYH�RQ�WKH�VFUHHQ�XSRQ�HQWUDQFH

IRU�WKH�OHVV�DFWLYH�PHPEHUV�WR�JDLQ�HDV\�DFFHVV�WR�LPSRUWDQW�QHZV��7KH�PHPEHUV�DUH�NHSW�WUDFN�RI

WKHLU�XVHU�LGV�XVLQJ�NH\�FDUGV��ZKLFK�WKH\�VZLSH�LQ�WR�HQWHU�0DNHUVSDFH�DQG�DOORZ�WKH�ODUJH

VFUHHQ�QHDU�WKH�HQWUDQFH�WR�GLVSOD\�LQGLYLGXDOL]HG�PHVVDJHV�
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7R�DGGUHVV�WKH�VHFRQG�SUREOHP�PHQWLRQHG�LQ�WKH�SUHYLRXV�VHFWLRQ��ZH�ZHUH�DEOH�WR�FUHDWH

D�ZHE�EDVHG�DSSOLFDWLRQ�ZKLFK�DOORZV�WKH�PHPEHUV�RI�WKH�6WDXQWRQ�0DNHUVSDFH�WR�FUHDWH�DQG

PDQDJH�VFKHGXOLQJ�RI�HYHQWV��,Q�RUGHU�WR�KHOS�ZLWK�RUJDQL]LQJ�WKH�XVHUV�E\�ZKLFK�HTXLSPHQW�WKH\

DUH�DXWKRUL]HG�WR�XVH��WKH�DSSOLFDWLRQ�LPSOHPHQWV�D�FHUWLILFDWLRQ�V\VWHP�WKDW�FDQ�DXWRPDWLFDOO\

NHHS�WUDFN�RI�DXWKRUL]DWLRQ�IRU�HDFK�XVHU�DQG�DOORZ�RU�SUHYHQW�XVHUV�IURP�VLJQLQJ�XS�IRU�FHUWDLQ

FODVVHV��(DFK�RI�WKHVH�FODVVHV�DOVR�NHHSV�WUDFN�RI�VLJQHG�XS�XVHUV��GXHV��DQG�FODVVHV�WLPH�WR�EH

GLVSOD\HG�RQ�WKH�VLWH��7KH�6WDXQWRQ�0DNHUVSDFH�VWDII�FDQ�XVH�DGPLQ�IHDWXUHV�WR�DVVLJQ

FHUWLILFDWLRQV�WR�XVHUV�RQFH�WKH\�KDYH�SDVVHG�WKH�FODVVHV��PDQDJH�ZKLFK�FHUWLILFDWLRQV�DUH�IRU

DXWKRUL]DWLRQ�RI�ZKLFK�PDFKLQHV��DQG�DSSURYDO�IRU�XVHU�FUHDWHG�FODVVHV�

7KH�UHVW�RI�WKLV�WKHVLV�JRHV�LQWR�GHWDLO�DERXW�WKH�V\VWHP�DQG�LV�RUJDQL]HG�LQWR�IRXU

VHFWLRQV��,Q�6HFWLRQ����UHODWHG�ZRUNV�DUH�SUHVHQWHG��,Q�6HFWLRQ����WKH�GHWDLOV�DERXW�WKH�V\VWHP

UHTXLUHPHQWV�DQG�GHVLJQV�WKDW�WKH�WHDP�XVHG�WR�DSSURDFK�WKH�DIRUHPHQWLRQHG�SUREOHPV��,Q

6HFWLRQ����WKH�UHVXOW�RI�RXU�ZRUN�LV�GLVFXVVHG��)LQDOO\�LQ�6HFWLRQ����WKH�WKHVLV�LV�FRQFOXGHG��DQG�LQ

6HFWLRQ����IXWXUH�ZRUN�WKDW�FDQ�EH�GRQH�WR�H[SDQG�WKH�SURMHFW�LV�GLVFXVVHG�
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�� 5HODWHG :RUN

,Q�RUGHU�WR�FRQVLGHU�ZRUN�UHODWHG�WR�RXU�V\VWHP��ZH�PXVW�ILUVW�FRQVLGHU�WKH�PRVW�EDVLF

DLPV�RI�WKH�V\VWHP�PHQWLRQHG�DERYH��WR�KHOS�WKH�6WDXQWRQ�0DNHUVSDFH�HIIHFWLYHO\�FRPPXQLFDWH

ERWK�RUJDQL]DWLRQ�ZLGH�DQG�XVHU�VSHFLILF�LQIRUPDWLRQ�ZLWK�LWV�PHPEHUV��DQG�WR�KHOS�LW�VFKHGXOH

FODVVHV�ZKLOH�NHHSLQJ�WUDFN�RI�ZKR¶V�VLJQHG�XS�DQG�ZKR¶V�SDLG�IRU�VDLG�FODVVHV��)LUVW��WKH

FRPPXQLFDWLRQ�DLP��0DQ\�RWKHU�V\VWHPV�H[LVW�WRGD\�WKDW�DUH�FDSDEOH�RI�SHUIRUPLQJ�WKH�WDVN�RI

GHOLYHULQJ�QRWLILFDWLRQV�DQG�LQIRUPDWLRQ�WR�PHPEHUV�RI�DQ�RUJDQL]DWLRQ��WR�VRPH�H[WHQW���EXW�WKLV

DQDO\VLV�ZLOO�IRFXV�RQ�WZR��WKH�6ODFN�V\VWHP�DQG�WKH�$OHUW0HGLD�V\VWHP��6HFRQG��WKH

FODVVHV�HYHQWV�DLP��6LPLODUO\��WKHUH�DUH�D�QXPEHU�RI�V\VWHPV�WKDW�DFFRPSOLVK�WKH�GHVLUHG�JRDO�RI

WKLV�V\VWHP��EXW�ZLWK�D�IHZ�VKRUWFRPLQJV��7KLV�DQDO\VLV�ZLOO�IRFXV�RQ�WKH�*RRJOH�&DOHQGDU

V\VWHP��FXUUHQWO\�XVHG�E\�WKH�6WDXQWRQ�0DNHUVSDFH��DQG�ZK\�LW�GRHV�QRW�PHHW�WKHLU�QHHGV�

6ODFN�LV�D�³WHDP�FRPPXQLFDWLRQ�VRIWZDUH�WRRO�>WKDW@�HQDEOHV�VHDUFKDEOH��DQQRWDWHG�ILOH

VKDULQJ��>DQG@�RUJDQL]HV�PHVVDJLQJ�LQ�FKDQQHOV�DQG�GLUHFW�PHVVDJHV��HLWKHU�SXEOLF�RU�LQ�SULYDWH´

�'HQQHUOHLQ�HW�DO����������,W�DOORZV�XVHUV�WR�PHVVDJH�DQG�UHOD\�LQIRUPDWLRQ�WR�ZKRHYHU�QHHGV�WR

UHFHLYH�LW�LQ�D�YHU\�HIILFLHQW�PDQQHU��6ODFN�LV�XVHG�LQ�D�YHU\�JHQHUDO�PDQQHU��VHUYLQJ�DV�WKH

PHVVDJLQJ�VHUYLFH�IRU�DOO�VRUWV�RI�FOXEV��IUDWHUQLWLHV�VRURULWLHV��DQG�SURIHVVLRQDO�RUJDQL]DWLRQV�

+RZHYHU��GHVSLWH�LWV�HIILFLHQF\�DQG�UHODWLYHO\�VWUHDPOLQHG�GHVLJQ��6ODFN�SURYLGHV�D�VWHHS�OHDUQLQJ

FXUYH�IRU�WKRVH��SDUWLFXODUO\�ROGHU�RU�OHVV�WHFKQRORJLFDOO\�LQFOLQHG�IRON��ZKR�DUH�QRW�DFFXVWRPHG

WR�ZHE�EDVHG�PHVVDJLQJ�VHUYLFHV��,Q�WKH�FDVH�RI�WKH�6WDXQWRQ�0DNHUVSDFH��D�ODUJH�SURSRUWLRQ�RI

XVHUV�IDOO�LQWR�WKLV�FDWHJRU\��,I�D�XVHU�LQ�WKLV�JURXS�LV�QRW�ZLOOLQJ�RU�DEOH�WR�OHDUQ�KRZ�6ODFN

ZRUNV��WKHQ�KH�RU�VKH�ZLOO�XQGRXEWHGO\�PLVV�RXW�RQ�QHFHVVDU\�FRPPXQLFDWLRQ�IURP�RWKHU
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PHPEHUV�RI�WKH�0DNHUVSDFH��:LWK�LWV�5),'�IXQFWLRQDOLW\��RXU�V\VWHP�ZLOO�VKRZ�XVHUV�WKHLU

QRWLILFDWLRQV�XSRQ�HQWU\�WR�WKH�0DNHUVSDFH��HIIHFWLYHO\�HOLPLQDWLQJ�WKLV�VWHHS�OHDUQLQJ�FXUYH

ZKHUH�XVHUV�QHHG�WR�OHDUQ�DOO�DERXW�WKH�V\VWHP�WR�XVH�LW�

$OHUW0HGLD�LV�DQ�HPHUJHQF\�QRWLILFDWLRQ�VHUYLFH�WKDW�FRPSDQLHV�DQG�RUJDQL]DWLRQV�FDQ

WDNH�DGYDQWDJH�RI�LQ�RUGHU�WR�VHQG�RXW�LQIRUPDWLRQ�WR�DOO�RI�WKHLU�HPSOR\HHV��$OHUW0HGLD�������

$OHUW0HGLD�SURYLGHV�WKH�DGYDQWDJH�RI�EHLQJ�DEOH�WR�EURDGFDVW�LQIRUPDWLRQ�DFURVV�D�ZLGH�YDULHW\

RI�PHGLD��LQFOXGLQJ�WH[W��HPDLO��DQG�VRFLDO�PHGLD��7KLV�PHDQV�WKDW�WKHUH�LV�YHU\�OLWWOH�HIIRUW�SXW

IRUWK�E\�ERWK�WKH�VHQGHUV�DQG�UHFHLYHUV�LQ�RUGHU�IRU�WKH�LQIRUPDWLRQ�WR�EH�SDVVHG��7KLV�VDWLVILHV

RQH�RI�RXU�RYHUDUFKLQJ�DLPV��WR�UHGXFH�WKH�QXPEHU�RI�DFWLRQV�UHFHLYHUV�PXVW�WDNH�LQ�RUGHU�WR

UHFHLYH�SHUWLQHQW�LQIRUPDWLRQ��+RZHYHU��WKH�PDLQ�DVSHFW�RI�$OHUW0HGLD�WKDW�FDXVHV�LW�WR�EH

XQVXLWDEOH�IRU�WKH�SXUSRVHV�RI�WKH�0DNHUVSDFH�LV�WKDW�LW�LV�SULPDULO\�D�QRWLILFDWLRQ�V\VWHP��UDWKHU

WKDQ�D�FRPPXQLFDWLRQ�V\VWHP��$W�WKLV�SRLQW��LW�ZLOO�EH�XVHIXO�WR�GHILQH�WKH�WZR�W\SHV�RI

$OHUW0HGLD�XVHUV��DGPLQV��ZKR�KDYH�WKH�SRZHU�WR�VHQG�PHVVDJHV�WR�HYHU\RQH�LQ��RU�D�VXEJURXS

ZLWKLQ��DQ�RUJDQL]DWLRQ��DQG�QRUPDO�XVHUV��ZKR�DUH�DEOH�WR�UHFHLYH�WKHVH�PHVVDJHV�EDVHG�RQ�ZKDW

VXEJURXSV�WKH\�EHORQJ�WR��:LWK�$OHUW0HGLD��QRUPDO�XVHUV�FDQ�DOVR�UHSO\�WR�DGPLQV�ZKR�KDYH

VHQW�RXW�D�PDVV�PHVVDJH�WR�HYHU\ERG\�LQ��RU�D�VXEJURXS�ZLWKLQ��D�FRPSDQ\�RUJDQL]DWLRQ��EXW�WKH

VDPH�QRUPDO�XVHU�FDQQRW�XWLOL]H�WKH�V\VWHP�WR�VHQG�PHVVDJHV�WR�DQRWKHU�XVHU��,Q�WKH�FDVH�RI�WKH

6WDXQWRQ�0DNHUVSDFH��RXU�V\VWHP�IXQFWLRQV�DV�PXFK�OHVV�RI�D�RQH�VLGHG�V\VWHP��PHDQLQJ�WKHUH�LV

D�JUHDWHU�LPSOHPHQWDWLRQ�IRFXV�RQ�WKH�DELOLWLHV�DQG�IHDWXUHV�UHODWLQJ�WR�QRUPDO�XVHU

FRPPXQLFDWLRQ�DQG�DFWLYLW\�

*RRJOH�&DOHQGDU�IXQFWLRQV�WKH�ZD\�D�QRUPDO�FDOHQGDU�IXQFWLRQV��,W�LV�JRRG�IRU�PDUNLQJ

VSHFLDO�HYHQWV�RQ�SDUWLFXODU�GD\V�DQG�DW�SDUWLFXODU�WLPHV��DQG�WKXV�NHHSLQJ�\RX�XS�WR�GDWH�RQ
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HYHQWV��.U�JHU���������7KH�SODWIRUP�DOORZV�XVHUV�WR�VKDUH�RQH�RWKHU
V�FDOHQGDUV��EXW�WKH

IXQFWLRQDOLW\�DQG�H[SHULHQFH�DUH�WDLORUHG�DURXQG�WKH�LQGLYLGXDO��QRW�QHFHVVDULO\�RUJDQL]DWLRQV�

6WDXQWRQ�0DNHUVSDFH�KDV�D�SXEOLFO\�YLHZDEOH�*RRJOH�&DOHQGDU�ZKHUH�WKH\�GLVSOD\�HYHQWV�DQG

WKH�WLPHV�WKH\�ZLOO�WDNH�SODFH��7KH�LVVXH�WKDW�DULVHV�LV�WKDW�WKHUH�LV�QR�VWUHDPOLQHG�SURFHVV�IRU

PHPEHUV�WR�VLJQ�XS�IRU�HYHQWV��IRU�YHULILFDWLRQ�WKDW�WKH\�FDQ�DWWHQG��RU�IRU�VWRULQJ�DQ\�RI�WKLV

LQIRUPDWLRQ��8VLQJ�WKH�*RRJOH�&DOHQGDU�V\VWHP�LV�QRW�FRQGXFLYH�WR�VPRRWK�WUDQVIHU�RI

LQIRUPDWLRQ�ZLWKLQ�WKH�PDNHUVSDFH�DQG�LV�XOWLPDWHO\�RQH�RI�VHYHUDO�OLPLWLQJ�IDFWRUV�LQ�WKH

SUHYLRXV�V\VWHP�
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�� 6\VWHP 'HVLJQ

7KLV�V\VWHP�KDV�XVHUV��JXLOGV��FODVVHV��FHUWLILFDWLRQV��DQG�FRPPXQLFDWLRQ��8VHUV�FDQ

DWWHQG�FODVVHV�DQG�UHFHLYH�FHUWLILFDWLRQV��*XLOGV�DUH�JURXSV�RI�XVHUV��&HUWLILFDWLRQV�UHODWH�WR�ZKDW

ZRUNVKRS�PDFKLQHV�WKH�XVHU�LV�WUDLQHG�WR�XVH�DQG�WUDLQHG�WR�WHDFK�RWKHUV�KRZ�WR�XVH�

&RPPXQLFDWLRQ�DOORZV�XVHUV�WR�UHFHLYH�PHVVDJHV�IURP�RWKHU�XVHUV�RU�IURP�JXLOGV�

7KLV�V\VWHP�LV�GHYHORSHG�XVLQJ�3\WKRQ���DQG�WKH�'MDQJR�IUDPHZRUN��7KLV�ODQJXDJH�DQG

IUDPHZRUN�ZHUH�FKRVHQ�EHFDXVH�RI�WKH�GHYHORSPHQW�WHDP¶V�SUHYLRXV�H[SHULHQFH�ZLWK�ERWK�

'MDQJR�ZDV�VSHFLILFDOO\�FKRVHQ�EHFDXVH�LW�DEVWUDFWV�DZD\�D�ORW�RI�ZHE�DSSOLFDWLRQ�PDQDJHPHQW

�GDWDEDVH�KDQGOLQJ��D�WHPSODWLQJ�HQJLQH��G\QDPLF�UHQGHULQJ��HWF��WKDW�RWKHU�IUDPHZRUNV�OHDYH�WR

WKH�GHYHORSHU�WR�LPSOHPHQW��7KLV�FRGH�LV�GHYHORSHG�XQGHU�WKH�*18�*HQHUDO�3XEOLF�/LFHQVH�Y����

7KLV�OLFHQVH�HVWDEOLVKHV�WKDW�RXU�VRIWZDUH�LV�IUHH�WR�XVH�IRU�DQ\�SXUSRVH��FDQ�EH�FKDQJHG�WR�ILW�WKH

XVHUV�QHHGV��DQG�VKDUHG�DV�QHFHVVDU\�

��� 6\VWHP 5HTXLUHPHQWV

,Q�RUGHU�WR�DGHTXDWHO\�PHHW�WKH�FOLHQW¶V�GHVLUHV�DQG�PDNH�D�SURGXFW�WKDW�LV�GHVLJQHG�WR

ZRUN�DV�WKH\�LQWHQG��LW�LV�PDVVLYHO\�LPSRUWDQW�WR�DFTXLUH�D�FRPSUHKHQVLYH�OLVW�RI�V\VWHP

UHTXLUHPHQWV��6RPH�RI�WKHVH�DUH�IXQGDPHQWDO�WR�WKH�V\VWHP�DQG�DUH�ODEHOOHG�DV�PLQLPXP

UHTXLUHPHQWV��RWKHUV�DUH�LPSRUWDQW�IHDWXUHV�WKDW�EXLOG�RQ�WKHVH��GHVLUHG�UHTXLUHPHQWV���DQG�D�IHZ

PRUH�DUH�FRPSOHWHO\�RSWLRQDO�UHTXLUHPHQWV��7KH\�DUH�OLVWHG�EHORZ�
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0LQLPXP�5HTXLUHPHQWV�

� $V�D�XVHU��,�VKRXOG�UHFHLYH�SHUWLQHQW�LQIRUPDWLRQ�IURP�D�NLRVN�XSRQ�HQWU\

� $V�D�XVHU��,�VKRXOG�EH�DEOH�WR�FUHDWH�D�FODVV

� $V�D�XVHU��,�VKRXOG�EH�DEOH�WR�DGG�D�GHVFULSWLRQ�WR�D�FODVV

� $V�D�XVHU��,�VKRXOG�EH�DEOH�WR�VHQG�PHVVDJHV�WR�D�JXLOG

� $V�D�XVHU��,�VKRXOG�EH�DEOH�WR�VHQG�D�PHVVDJH�WR�D�VSHFLILF�XVHU

� $V�D�XVHU��,�VKRXOG�EH�DEOH�WR�VHQG�D�PHVVDJH�WR�DOO�XVHUV

� $V�D�XVHU��,�VKRXOG�EH�DEOH�WR�VHQG�PHVVDJHV�WKURXJK�D�ZHE�DSS��ZLWKRXW�QHHGLQJ�WR

LQWHUDFW�ZLWK�WKH�NLRVN

� $V�D�XVHU��,�VKRXOG�EH�DEOH�WR�EH�D�PHPEHU�RI�D�JXLOG

'HVLUHG�5HTXLUHPHQWV�

� $V�D�XVHU��,�VKRXOG�EH�DEOH�WR�FUHDWH�DQ�DFFRXQW�DQG�ORJ�LQ�ORJ�RXW

� $V�DQ�DGPLQ��,�VKRXOG�EH�DEOH�WR�DSSURYH�RU�GHQ\�WKH�FUHDWLRQ�RI�D�FODVV

� $V�D�FODVV�FUHDWRU��,�VKRXOG�EH�DEOH�WR�VHW�D�PD[LPXP�FDSDFLW\�IRU�D�FODVV

� $V�D�FODVV�FUHDWRU��,�VKRXOG�EH�DEOH�WR�FKDQJH�WKH�FODVV�GDWH�WLPH�ORFDWLRQ

� $V�D�XVHU��,�VKRXOG�EH�DEOH�WR�VHQG�PHVVDJHV�WKURXJK�VODFN�DQG�KDYH�WKHP�GLVSOD\HG�RQ

WKH�NLRVN

� $V�D�XVHU��,�VKRXOG�EH�DEOH�WR�ILOWHU�P\�LQER[�DQG�RXWER[�IRU�HDVLHU�YLHZLQJ

2SWLRQDO�5HTXLUHPHQWV�

� $V�DQ�DGPLQ��,�VKRXOG�EH�DEOH�WR�SURPRWH�XVHUV�WR�JXLOG�WUDLQHUV

� $V�D�XVHU��,�VKRXOG�EH�DEOH�WR�WUDFN�ZKDW�OHYHO�RI�FHUWLILFDWLRQV�L�KDYH
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� $V�D�XVHU��,�VKRXOG�EH�DEOH�WR�UHTXHVW�D�FODVV�EH�VFKHGXOHG�WR�WUDLQ�PH�LQ�HTXLSPHQW�ZLWK

P\�JXLOG

� $V�D�JXLOG�WUDLQHU��L�VKRXOG�EH�DEOH�WR�XSGDWH�WKH�FHUWLILFDWLRQ�OHYHO�RI�SHRSOH�ZKR

DWWHQGHG�P\�WUDLQLQJ�FODVV

� $V�D�FODVV�FUHDWRU��,�VKRXOG�EH�DEOH�WR�DXWRPDWLFDOO\�SURPRWH�P\�FODVV�RQ�WKH�0DNHUVSDFH

,QVWDJUDP�DQG�)DFHERRN

� $V�D�XVHU��,�VKRXOG�EH�DEOH�WR�SD\�WKH�GXHV�IRU�P\�FODVV�WKURXJK�WKH�FODVV�VLJQ�XS�V\VWHP

� $V�D�FODVV�FUHDWRU��,�VKRXOG�EH�DEOH�WR�VHH�ZKLFK�XVHUV�SDLG�WKHLU�GXHV�IRU�WKH�FODVV

� $V�D�FODVV�FUHDWRU��,�VKRXOG�EH�DEOH�WR�VHQG�WKH�FODVV�LQIRUPDWLRQ�WR�VHOHFW�JURXS�RI�XVHUV

� $V�D�FODVV�FUHDWRU��,�VKRXOG�EH�DEOH�WR�UHFRPPHQG�D�FODVV�WR�SHRSOH�ZLWK�D�FHUWDLQ�WUDLQLQJ

OHYHO

� $V�D�XVHU��,�VKRXOG�EH�DEOH�WR�VHW�QRWLILFDWLRQ�SUHIHUHQFHV

� $V�D�XVHU��,�VKRXOG�EH�DEOH�WR�YLHZ�UHOHYDQW�QRWLILFDWLRQV�YLD�D�WLFNHU�RQ�WKH�GHIDXOW�NLRVN

VFUHHQ

��� :LUHIUDPHV

,Q�RUGHU�WR�YLVXDOL]H�KRZ�D�ZHEVLWH�ZLOO�EH�GHVLJQHG��RXU�WHDP�IRXQG�LW�LPSRUWDQW�WR

PRGHO�ZLUHIUDPHV�RI�RXU�YDULRXV�ZHE�SDJHV�

���������
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)LJXUH�����&RPPXQLFDWLRQV�GHIDXOW�NLRVN�GLVSOD\��QR�,'�LV�VFDQQHG�

)LJXUH�����&RPPXQLFDWLRQV�XVHU�NLRVN�GLVSOD\��DIWHU�,'�LV�VFDQQHG�

���������
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)LJXUH�����&RPPXQLFDWLRQV�RXWER[��LQER[�LV�VLPLODU��EXW�ZLWK�QR�VHQG�EXWWRQ�

)LJXUH�����&RPPXQLFDWLRQV�VHQG�PHVVDJH�SDJH



S���

)LJXUH�����&ODVVHV�OLVW�YLHZ

)LJXUH�����&ODVVHV�'HWDLOV�9LHZ
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)LJXUH�����&ODVVHV�&UHDWH�&ODVV�9LHZ

)LJXUH�����&ODVVHV�7HDFKHU�9LHZ



S���

)LJXUH�����&ODVVHV�8VHU�/LVW�9LHZ

)LJXUH������&ODVVHV�8VHU�9LHZ
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)LJXUH������&ODVVHV�$GPLQ�9LHZ

��� 6DPSOH &RGH

����� 0RGHOV

7KH�8VHU�PRGHO�UHSUHVHQWV�DQ\�XVHU�RI�WKH�V\VWHP��(DFK�KDV�LGHQWLI\LQJ�LQIRUPDWLRQ�

LQFOXGLQJ�WKHLU�QDPH��HPDLO��DQG�PDNHUVSDFH�,'��$Q\�XVHU�FDQ�VFDQ�LQ�DQG�UHWULHYH�WKHLU

PHVVDJHV�EDVHG�RQ�WKH�PDNHUVSDFH�,'��7KH�SDVVZRUG�LV�NHSW�DV�D�KDVKHG�SDVVZRUG��ZKLFK�LV

HQVXUHG�E\�WKH�$3,��$Q\�XVHUV�WKDW�DUH�UHTXHVWHG�IURP�WKH�DGPLQ�LQWHUIDFH�LQ�WKH�EDFNHQG�DUH

UHSUHVHQWHG�E\�WKHLU�ILUVW�DQG�ODVW�QDPH�YLD�WKH�BBVWUBB�VHOI��PHWKRG�
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ENCUU 7UGT
OQFGNU�/QFGN��
HKTUVAPCOG � OQFGNU�%JCT(KGNF
OCZANGPIVJ����
NCUVAPCOG � OQFGNU�%JCT(KGNF
OCZANGPIVJ����
� 6JG 4(+& HQT VJG WUGT HQT CEEGUUKPI VJG /CMGTURCEG
� 61&1� )GV CEVWCN OCZ PWODGT QH EJCTU QP KF
OCMGTURCEGAKF � OQFGNU�%JCT(KGNF
OCZANGPIVJ���� WPKSWG�6TWG�
� /CEJKPGU VJCV VJKU WUGT KU CWVJQTK\GF VQ WUG
CWVJQTK\GFAOCEJKPGU � HKGNFU�#TTC[(KGNF


OQFGNU�%JCT(KGNF
OCZANGPIVJ������
PWNN�6TWG�
DNCPM�6TWG�

�
� /CEJKPGU VJCV VJKU WUGT KU CWVJQTK\GF VQ VGCEJ
VGCEJKPIAOCEJKPGU � HKGNFU�#TTC[(KGNF


OQFGNU�%JCT(KGNF
OCZANGPIVJ������
PWNN�6TWG�
DNCPM�6TWG�

�
� 'OCKN CFFTGUU CUUQEKCVGF YKVJ WUGT � WUGF CU EQPVCEV KPHQ
GOCKN � OQFGNU�'OCKN(KGNF
PWNN�6TWG� DNCPM�6TWG� WPKSWG�6TWG�
� *CUJGF RCUUYQTF
RCUUYQTF � OQFGNU�%JCT(KGNF
OCZANGPIVJ����� DNCPM�6TWG� PWNN�6TWG�

FGH AAUVTAA
UGNH��
TGVWTP �]_ ]_��HQTOCV
UGNH�HKTUVAPCOG� UGNH�NCUVAPCOG�

7KH�*XLOG�PRGHO�FRQWDLQV�DVVRFLDWLRQV�WR�WKH�8VHU�PRGHO��7KLV�DOORZV�XVHUV�WR�JURXS

WKHPVHOYHV�LQWR�D�JXLOG�IRU�ZRRGZRUNLQJ��ODVHU�FXWWLQJ��DQG�PRUH�

ENCUU )WKNF
OQFGNU�/QFGN��
� 0COG QH VJG IWKNF
PCOG � OQFGNU�%JCT(KGNF
OCZANGPIVJ�����
� /GODGTU KP VJG IWKNF
OGODGTU � OQFGNU�/CP[6Q/CP[(KGNF
7UGT�
FGH AAUVTAA
UGNH��

TGVWTP UGNH�PCOG

7KH�$XWKHQWLFDWRU�LV�KRZ�WKH�EDFNHQG�VWRUHV�FRRNLHV�IRU�D�JLYHQ�XVHU�VHVVLRQ��(DFK�LV

DVVRFLDWHG�ZLWK�D�JLYHQ�XVHU�DQG�KDV�D�XQLTXH�YDOXH�WR�GLIIHUHQWLDWH�XVHU�VHVVLRQV�
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� 6JG CWVJGPVKECVQT WUGF HQT C IKXGP WUGT	U UGUUKQP� VTCEMGF VJTQWIJ C
EQQMKG
ENCUU #WVJGPVKECVQT
OQFGNU�/QFGN��

� 7UGT OWUV DG RTQXKFGF
WUGT � OQFGNU�(QTGKIP-G[
7UGT� QPAFGNGVG�OQFGNU�%#5%#&'�
� #WVJGPVKECVQT HQT VTCEMKPI UGUUKQP
CWVJGPVKECVQT � OQFGNU�%JCT(KGNF
OCZANGPIVJ����� RTKOCT[AMG[�6TWG�
� &CVG VJG CWVJGPVKECVQT YCU ETGCVGF
FCVGAETGCVGF � OQFGNU�&CVG6KOG(KGNF
CWVQAPQY�6TWG�

� +H VJG CWVJGPVKECVQT KU XCNKF QT PQV
"RTQRGTV[
FGH XCNKF
UGNH��

PQY � VKOG\QPG�PQY
�
TGVWTP PQY � #76*'06+%#614A6+/'&'.6# � UGNH�FCVGAETGCVGF

FGH AAUVTAA
UGNH��
TGVWTP UGNH�CWVJGPVKECVQT

����� 9LHZV

%DFNHQG�YLHZV�DUH�PRVWO\�YLHZ�VHWV��ZKLFK�LV�PDQDJHG�E\�'MDQJR�5HVW�)UDPHZRUN��7KLV

VHWV�XS�WKH�HQGSRLQW�ORJLF�IRU�D�8VHU�

ENCUU 7UGT8KGY5GV
XKGYUGVU�/QFGN8KGY5GV��
���
# 8KGY5GV HQT EQODKPKPI NQIKE CUUQEKCVGF YKVJ 7UGT QDLGEVU
���
SWGT[UGV � 7UGT�QDLGEVU�CNN
�
UGTKCNK\GTAENCUU � 7UGT5GTKCNK\GT
HKNVGTAENCUU � 7UGT(KNVGT

7KH�&RPPXQLFDWLRQ�DSS�PRVWO\�XVHV�YLHZV�WR�VHW�XS�8VHU�LQIRUPDWLRQ�
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FGH KPDQZ
TGSWGUV��
� )GV VJG WUGT CUUQEKCVGF YKVJ VJKU UGUUKQP
EWTTGPVAWUGT � IGVAWUGT
TGSWGUV�
� +H PQ WUGT KU NQIIGF KP
KH PQV EWTTGPVAWUGT�

� 6JGP HQTEG VJG WUGT VQ NQI KP
TGVWTP *VVR4GURQPUG4GFKTGEV
�]_!PGZVAWTN�]_��HQTOCV


TGXGTUG
�NQIKP���
TGXGTUG
�KPDQZ����

� 'NUG IGV VJG EWTTGPV WUGT CPF TGPFGT VJGO KP VJG XKGY
EQPVGZV � ]	WUGT	� EWTTGPVAWUGT_
TGVWTP TGPFGT
TGSWGUV� �KPDQZ�JVON�� EQPVGZV�

7KH�&ODVVHV�DSS�DOVR�XVHV�YLHZV�WR�UHWULHYH�GDWDEDVH�LQIRUPDWLRQ�WKURXJK�$3,�FDOOV�

���
8KGY JQNFKPI FGVCKNU QH C UGNGEVGF ENCUU
���
FGH ENCUUAFGVCKNU
TGSWGUV� KF��

� 4GVTKGXKPI C ENCUU YKVJ URGEKHKGF KF
WTN � 	JVVR���TQQV������CRK�ENCUUGU�	  UVT
KF�
VJKUENCUU � TGSWGUVU�IGV
WTN��LUQP
�
� 6Q IGV VJG EWTTGPVN[ GPTQNNGF PWODGT
UKIPGFWR � NGP
VJKUENCUU=	UVWFGPVU	?�
� 4GVTKGXKPI VJG ETGCVQT QH VJG ENCUU
WTN� � 	JVVR���TQQV������CRK�WUGTU�	  UVT
VJKUENCUU�IGV
�ETGCVQT���
ETGCVQT � TGSWGUVU�IGV
WTN���LUQP
�
� 4GVTKGXKPI VJG IWKNF QH VJG ENCUU
WTN� � 	JVVR���TQQV������CRK�IWKNFU�	  UVT
VJKUENCUU�IGV
�IWKNF���
IWKNF � TGSWGUVU�IGV
WTN���LUQP
�
� 4GVTKGXKPI VJG CESWKTGF EGTVKHKECVKQP QH VJG ENCUU
WTN� � 	JVVR���TQQV������CRK�EGTVKHKECVKQPU�	 

UVT
VJKUENCUU�IGV
�CESWKTGFAEGTVKHKECVKQP���
CESEGTV � TGSWGUVU�IGV
WTN���LUQP
�
� 4GVTKGXKPI VJG TGSWKTGF EGTVKHKECVKQP QH VJG ENCUU
WTN� � 	JVVR���TQQV������CRK�EGTVKHKECVKQPU�	 

UVT
VJKUENCUU�IGV
�RTGTGSWKUKVGU���
TGSEGTV � TGSWGUVU�IGV
WTN���LUQP
�
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����� )URQWHQG

7KH�FRPPXQLFDWLRQ�DSS�GRHV�PRVW�GDWDEDVH�FDOOV�WKURXJK�-DYDVFULSW�LQ�WKH�IURQWHQG�WR

KDYH�G\QDPLFDOO\�ORDGHG�LQIRUPDWLRQ��6HSDUDWH�XWLOLW\�PHWKRGV�DUH�XVHG�WR�JHW�PHVVDJHV�IURP�WKH

$3,�

�� )GV CNN FKTGEV OGUUCIGU VKGF VQ WUGT
HWPEVKQP IGV&KTGEV/GUUCIGU
WUGTAKF� UWEEGUU%CNNDCEM� ]

�� 4GVTKGXG DCUG WTN� NQECNJQUV KH NQECNN[ TWPPKPI QT +2 KH TGOQVG
NGV DCUGAWTN � �
	JGCF DCUG	��CVVT
	JTGH	��
�� )GV WUGT OGUUCIGU HTQO #2+
��CLCZ
]

WTN� DCUGAWTN�EQPECV
B�CRK�OGUUCIGU�!VQAFKTGEV��]WUGTAKF_B��
UWEEGUU� UWEEGUU%CNNDCEM

_��
_�

7KLV�LV�GLVSOD\HG�WKURXJK�PRVWO\�-4XHU\�FDOOV�RQ�D�VRUWHG�OLVW�

HWPEVKQP FKURNC[/GUUCIGU
UGNGEVQT� FKURNC[� ]
�� (KNVGT HQT QPN[ IGPGTCN OGUUCIGU
UGNGEVQT�GORV[
��
�� )GV CNN WUGT KFU YJQ UGPV OGUUCIGU KP WPKSWG CTTC[
NGV WUGT+FU � #TTC[�HTQO
PGY 5GV
FKURNC[�OCR


OGUUCIG � OGUUCIG�CWVJQT����
IGV7UGT+F6Q0COG
WUGT+FU� HWPEVKQP
WUGT+F6Q0COG� ]

�� 5QTV VJG OGUUCIGU D[ VJGKT FCVG
FKURNC[�UQTV
EQORCTG&CVGU��
�� (QT GCEJ OGUUCIG
HQT
NGV K � �� K� FKURNC[�NGPIVJ� K�]

�� &KURNC[ KV
FKURNC[/GUUCIG

UGNGEVQT�
WUGT+F6Q0COG=FKURNC[=K?�CWVJQT?�
FKURNC[=K?�DQF[�
PGY &CVG
FKURNC[=K?�ETGCVGFACV��VQ&CVG5VTKPI
���

_
_��

_



S���

��� 6DPSOH 7HVWV

7HVWLQJ�SURYHV�WKH�YDOLGLW\�DQG�DFFXUDF\�RI�VRIWZDUH��:LWKRXW�WHVWLQJ��WKHUH�DUH�QR

DVVXUDQFHV�WKDW�VRIWZDUH�SHUIRUPV�DV�LQWHQGHG��7HVWLQJ�DOVR�DOORZV�DOO�HGJH�FDVHV�WR�EH

FRQVLGHUHG��ZKLFK�KHOSV�GHYHORSHUV�ILQG�SURJUDPPLQJ�EXJV�LQ�XQH[SHFWHG�SODFHV�WKDW�ZRXOG�QRW

EH�GLVFRYHUHG�ZLWK�W\SLFDO�XVDJH�

%HORZ�DUH�VDPSOH�WHVWV�XVHG�WR�YHULI\�DQG�YDOLGDWH�WKH�RSHUDWLRQ�RI�WKLV�V\VWHP�

Ɣ WHVWBGHOBFHUWV�����WKLV�WHVWV�WR�PDNH�VXUH�WKDW����WKH�UHPRYHBFHUW�XUO�SURGXFHV�WKH�FRUUHFW

RXWSXW�PHVVDJH��³6XFFHVVIXOO\�'HOHWHG´��DQG����GHOHWHV�FHUWLILFDWLRQ�WHVWLQJ�GDWD

FGH VGUVAFGNAEGTVU
UGNH��
EGTVU � XKGYU�IGVACNN
�=	EGTVANKUV	?
HQT EGTV KP EGTVU�

G � E�IGV
TGXGTUG
	TGOQXGAEGTV	�� ]	KF	� EGTV=	KF	?_�
UGNH�CUUGTV6TWG
�5WEEGUUHWNN[� KP G�WTN�
UGNH�CUUGTV6TWG
�&GNGVGF� KP G�WTN�
UGNH�CUUGTV'SWCN
G�UVCVWUAEQFG� ����

Ɣ WHVWBYDOLGDWLRQBQDPH�����WKLV�WHVWV�WKDW�WKH�FUHDWHBFODVV�IRUP�ZLOO�QRW�DOORZ�WKH�FODVV�QDPH

WR�EH�HPSW\�RU�D�VWULQJ�FRQWDLQLQJ�RQO\�ZKLWHVSDFH�FKDUDFWHUV

FGH VGUVAXCNKFCVKQPAPCOG
UGNH��

HQTOAFCVC � UGNH�IGPGTCVGAXCNKFAHQTOAFCVC
�

� 'ORV[ HCKNU
HQTOAFCVC=	PCOG	? � ��

KUAXCNKF� Z� [ �
ETGCVGAENCUUAXKGYU�EJGEMAXCNKFKV[
HQTOAFCVC� =?�

UGNH�CUUGTV+U
KUAXCNKF� (CNUG�

� 1PN[ URCEGU HCKNU
HQTOAFCVC=	PCOG	? � � �

KUAXCNKF� Z� [ �
ETGCVGAENCUUAXKGYU�EJGEMAXCNKFKV[
HQTOAFCVC� =?�

UGNH�CUUGTV+U
KUAXCNKF� (CNUG�
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Ɣ WHVWBPHVVDJHBKRPHBJHW�����WKLV�WHVWV�WKH�PHVVDJH�SDJH�E\�PRFNLQJ�WKH�SRVVLEOH�XVHUV�DQG

JXLOGV�WKDW�FRXOG�EH�VHQW�WR�WKDW�DUH�GLVSOD\HG�RQ�WKH�SDJH

FGH VGUVAOGUUCIGAJQOGAIGV
UGNH��
� /QEM 7UGTU CU VJCV	U HKTUV 74. WUGF D[ RCIG
WUGTAWTN � �JVVR���TQQV������CRK�WUGTU��
� 5GVWR OQEMGF TGURQPUG � GZRGEVU C NKUV QH WUGTU YJQ JCXG
� C HKTUV PCOG� NCUV PCOG� CPF KF
WUGTADQF[ � LUQP�FWORU
=]

�HKTUVAPCOG�� �5CO��
�NCUVAPCOG�� �6KPI��
�KF�� �
_�
]
�HKTUVAPCOG�� �#��
�NCUVAPCOG�� �6TGG��
�KF�� �
_
?�

� #EVWCNN[ FQ VJG OQEMKPI YKVJ TGSWGUV V[RG� WTN� CPF DQF[
JVVRTGVV[�TGIKUVGTAWTK
JVVRTGVV[�)'6� WUGTAWTN�

DQF[�WUGTADQF[�

� /QEM )WKNFU CU VJCV	U UGEQPF 74. WUGF D[ RCIG
IWKNFAWTN � �JVVR���TQQV������CRK�IWKNFU��
� 5GVWR OQEMGF TGURQPUG � GZRGEVU C NKUV QH IWKNFU YJQ
� JCXG C PCOG CPF KF
IWKNFADQF[ � LUQP�FWORU
=]

�PCOG�� �4WPGETCHVKPI )WKNF��
�KF�� �
_�
]
�PCOG�� �9QQFEWVVKPI )WKNF��
�KF�� �
_
?�

� #EVWCNN[ FQ VJG OQEMKPI YKVJ TGSWGUV V[RG� WTN� CPF DQF[
JVVRTGVV[�TGIKUVGTAWTK
JVVRTGVV[�)'6� IWKNFAWTN�

DQF[�IWKNFADQF[�

� 0QY VGUV KH RCIG TGCEJCDNG CPF JCU EGTVCKP VGZV
TGURQPUG � UGNH�ENKGPV�IGV
TGXGTUG
	OGUUCIGAJQOG	��
UGNH�CUUGTV'SWCN
TGURQPUG�UVCVWUAEQFG� ����
� 4GURQPUG YKNN JCXG 9QQFEWVVKPI DGECWUG + OCFG
� C IWKNF YKVJ VJCV�
� YJKEJ KU VJGP NQCFGF QP VJG RCIG KP CP �NK 
UGNH�CUUGTV%QPVCKPU
TGURQPUG� �9QQFEWVVKPI��
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Ɣ WHVWBLQER[BUHGLUHFWVBZLWKRXWBWRNHQ�����WKLV�WHVWV�WKDW�WKH�LQER[�SDJH�UHGLUHFWV�LI�D�XVHU�LV

QRW�ORJJHG�LQ��WKDW�LV�QR�YDOLG�FRRNLH�LV�SUHVHQW

FGH VGUVAKPDQZATGFKTGEVAYKVJQWVAVQMGP
UGNH��
� 'ORV[ VQMGP VQ OCMG IGVAWUGT TGVWTP PQVJKPI
UGNH�ENKGPV�EQQMKGU�NQCF
�OCMGTURCEGACWVJ���
TGURQPUG � UGNH�ENKGPV�IGV
TGXGTUG
	KPDQZ	��
UGNH�CUUGTV'SWCN
TGURQPUG�UVCVWUAEQFG� ����
UGNH�ENKGPV�EQQMKGU�NQCF
�OCMGTURCEGACWVJ��  UGNH�VQMGP�

Ɣ WHVWBFHUWLILFDWLRQBFUHDWHV�����WKLV�WHVW�FUHDWHV�D�FHUWLILFDWLRQ�DQG�HQVXUHV�WKDW�LW�KDV�WKH

FRUUHFW�LQVWDQFH

FGH VGUVAEGTVKHKECVKQPAETGCVGU
UGNH��
� %TGCVG C EGTVKHKECVKQP QDLGEV
EGTVKHKECVKQP � %GTVKHKECVKQP�QDLGEVU�ETGCVG


PCOG��VGUV PCOG��
VGCEJKPI�6TWG�
OCEJKPGU�=�VGUV OCEJKPG ��� �VGUV OCEJKPG ��?�

� 'PUWTG KV YCU ETGCVGF D[ EJGEMKPI KVU KPUVCPEG V[RG
UGNH�CUUGTV6TWG
KUKPUVCPEG
EGTVKHKECVKQP� %GTVKHKECVKQP��

Ɣ WHVWBPHVVDJHBPHVVDJHBW\SHBILOWHU�����WKLV�WHVW�HQVXUHV�WKH�PHVVDJH�W\SH�ILOWHU�SURSHUO\

ILOWHUV�E\�PHVVDJH�W\SH��WKDW�LV�JHQHUDO��GLUHFW��RU�JXLOG

FGH VGUVAOGUUCIGAOGUUCIGAV[RGAHKNVGT
UGNH��
� %TGCVG C OGUUCIG VQ IGV
OGUUCIG � /GUUCIG�QDLGEVU�ETGCVG


OGUUCIGAV[RG��)'��
DQF[��VGUV OGUUCIG DQF[��

OGUUCIG�UCXG
�

� 'PUWTG YG	XG C OGUUCIG
UGNH�CUUGTV6TWG
/GUUCIG�QDLGEVU�EQWPV
�  � ��
� /CMG UWTG TGSWGUV IGVU CP KVGO
WTN � 	�CRK�OGUUCIGU�!OGUUCIGAV[RG�)'	
TGURQPUG � UGNH�ENKGPV�IGV
WTN� HQTOCV�	LUQP	�
UGNH�CUUGTV6TWG
NGP
TGURQPUG�FCVC�  � ��
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��� &RGH &RYHUDJH

&RGH�FRYHUDJH�ZDV�GHWHUPLQHG�XVLQJ�WKH�S\WKRQ��SDFNDJH�FRYHUDJH��7R�LQVWDOO�DQG�XVH

FRYHUDJH��LQVWDOO�S\WKRQ���ZKLFK�LV�RXWVLGH�WKH�VFRSH�RI�WKLV�UHSRUW���3LS�LV�WKH�SDFNDJH

PDQDJHPHQW�VRIWZDUH�LQVWDOOHG�ZLWK�S\WKRQ���5XQQLQJ�WKH�FRPPDQG�CSLS��LQVWDOO�FRYHUDJHC�ZLOO

LQVWDOO�WKH�FRYHUDJH�SDFNDJH��7R�JHQHUDWH�FRGH�FRYHUDJH�UHSRUWV��QDYLJDWH�WR�WKH�VUF��IROGHU�LQ�WKH

6WDXQWRQ�0DNHUVSDFH�VRXUFH�FRGH�UHSRVLWRU\��7HVWV�UHTXLUH�WKH�VHUYLFH�WR�EH�UXQQLQJ��7KLV�PHDQV

UXQQLQJ�CGRFNHU�FRPSRVH�XSC�LQ�VUF���7KHQ��UXQ�CGRFNHU�H[HF��LW�&217$,1(5�EDVKC��ZKHUH

&217$,1(5�LV�HLWKHU�VUFBFODVVHVB���VUFBFRPPXQLFDWLRQB���RU�VUFBURRWB���GHSHQGLQJ�RQ�ZKLFK

V\VWHP�LV�EHLQJ�WHVWHG��2QFH�LQVLGH�WKH�GRFNHU�FRQWDLQHU��UXQ�WKH�FRPPDQG�CFRYHUDJH�UXQ

��VRXUFH ��PDQDJH�S\�WHVW�		�FRYHUDJH�UHSRUWC�WR�JHQHUDWH�D�FRPSUHKHQVLYH�FRGH�FRYHUDJH�

%HORZ�LV�WKH�RXWSXW�RI�UXQQLQJ�WKLV�FRPPDQG�LQ�VUFBURRWB��
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%HORZ�LV�WKH�RXWSXW�RI�UXQQLQJ�WKLV�FRPPDQG�LQ�VUFBFODVVHVB��
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%HORZ�LV�WKH�RXWSXW�IRU�UXQQLQJ�WKH�FRYHUDJH�FRPPDQG�LQ�FRPPXQLFDWLRQV�
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$OO�OLQHV�WKDW�WKH�IXQFWLRQ�GHWHUPLQHV�DUH�³PLVVHG´�DUH�HLWKHU�QRW�WHVWDEOH�RU�GR�QRW�QHHG

WHVWLQJ��DV�WKH\�DUH�DXWRPDWLFDOO\�JHQHUDWHG�

��� ,QVWDOODWLRQ ,QVWUXFWLRQV

7KH�IROORZLQJ�VXEVHFWLRQV�ZLOO�FRQWDLQ�WKH�LQVWDOODWLRQ�LQVWUXFWLRQV�WKDW�DUH�SURYLGHG�WR

JHW�RXU�VRIWZDUH�SURSHUO\�UXQQLQJ�RQ�DQ�(&��LQVWDQFH�
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����� $:6 6HWXS

*R�WKURXJK�WKH�$:6�SRUWDO�LQ�RUGHU�WR�FUHDWH�DQ�$:6�DFFRXQW��$Q�$:6�(&��LQVWDQFH�ZLOO�EH

FUHDWHG�WR�KRVW�WKH�VHUYHU��VR�DGG�D�FUHGLW�FDUG�RU�SD\PHQW�PHWKRG�LI�QHFHVVDU\�

����� &UHDWH WKH (&� ,QVWDQFH

Ɣ 1DYLJDWH�WR�$PD]RQ�(&��'DVKERDUG

Ɣ 6HOHFW��,QVWDQFHV�

Ɣ 6HOHFW��/DXQFK�,QVWDQFH��RQ�WKH�WRS�OHIW�RI�WKH�SDJH

Ɣ 6HOHFW�D��8EXQWX�6HUYHU�������/76��+90���66'�9ROXPH�7\SH��[���W\SH

Ɣ &KRRVH�WKH�LQVWDQFH�W\SH�GHVLUHG��)RU�WHVWLQJ��WKH�W��PLFUR�VKRXOG�EH�VXIILFLHQW

Ɣ 6HOHFW��5HYLHZ�DQG�ODXQFK�

Ɣ 6HOHFW��/DXQFK�

Ɣ (LWKHU�FUHDWH�D�NH\�SDLU��RU�XVH�DQ�H[LVWLQJ�NH\�SDLU��DQG�VHOHFW�WKDW�RSWLRQ

Ɣ 6HOHFW��/DXQFK�LQVWDQFHV�

7KH�LQVWDQFHV�VKRXOG�QRZ�EH�ODXQFKLQJ�

����� &RQILJXULQJ SRUWV

3RUWV����DQG������QHHG�WR�EH�RSHQ�WR�WKH�SXEOLF��'R�VR�DV�IROORZV�

Ɣ 2Q�WKH�(&��LQVWDQFH�OLVWHG��FOLFN�WKH�OLQN�WR�WKH�VHFXULW\�JURXS

Ɣ 6HOHFW��$FWLRQV��GURSGRZQ

Ɣ 6HOHFW��(GLW�,QERXQG�5XOHV�

Ɣ $GG�WZR�UXOHV�
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ż 3RUW�5DQJH������

ż 6RXUFH��6HOHFW�FXVWRP��LQ�ER[�SXW������������RU�GHIDXOW�YDOXH�

ż 3RUW�5DQJH������

ż 6RXUFH��6HOHFW�FXVWRP��LQ�ER[�SXW������������RU�GHIDXOW�YDOXH�

1RZ�\RX�VKRXOG�EH�DEOH�WR�66+�LQWR�WKH�LQVWDQFH��PDNH�VXUH�\RX�GLGQ
W�GHOHWH�SRUW����IURP

LQERXQG�UXOHV���*R�EDFN�WR�WKH�LQVWDQFHV�SDJH��ILQG�\RXU�LQVWDQFH��DQG�W\SH�

³VVK��L��SDWK�WR�SULYDWH�NH\�SHP�XEXQWX#LSDGGUHVV´

:KHUH�WKH�SDWK�WR�WKH�SULYDWH�NH\�LV�ZKHUH�\RX�VDYHG�\RXU�SULYDWH�NH\�DQG�LS�DGGUHVV�LV�IURP�WKH

LQVWDQFHV�VFUHHQ��ORRNLQJ�LQ�WKH�ERWWRP�ULJKW�DIWHU�VHOHFWLQJ�WKH�LQVWDQFH��

����� 6HUYHU 6HWXS

1RZ�WKDW�\RX
UH�RQ�WKH�VHUYHU��QHFHVVDU\�VHWXS�LV�VWUDLJKWIRUZDUG��DJUHHLQJ�WR�DQ\�SURPSWV�

³XEXQWX#LS�[[[�[[�[[�[[[�a��VXGR�DSW�XSGDWH´

³XEXQWX#LS�[[[�[[�[[�[[[�a��VXGR�DSW�JHW�LQVWDOO�GRFNHU�GRFNHU�FRPSRVH´

³XEXQWX#LS�[[[�[[�[[�[[[�a��VXGR�V\VWHPFWO�HQDEOH�GRFNHU���QRZ´

³XEXQWX#LS�[[[�[[�[[�[[[�a��JLW�FORQH´

³KWWSV���JLWKXE�FRP�XYD�FS������6WDXQWRQB0DNHUVSDFH�JLW´

³XEXQWX#LS�[[[�[[�[[�[[[�a��FG�a�6WDXQWRQB0DNHUVSDFH�VUF´

³XEXQWX#LS�[[[�[[�[[�[[[�a�6WDXQWRQB0DNHUVSDFH�VUF��VXGR�GRFNHU�FRPSRVH�XS��G´
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2QFH�WKH�VHUYHU�LV�XS��LQVWDOO�WKH�PLJUDWLRQV�ZLWK�

³XEXQWX#LS�[[[�[[�[[�[[[�a�6WDXQWRQB0DNHUVSDFH�VUF��VXGR�GRFNHU�H[HF��LW�VUFBURRWB�

S\WKRQ�PDQDJH�S\�PLJUDWH´

1RZ�WKH�VHUYHU�LV�KRVWHG�RQ�SRUW�������6KRXOG�LW�EH�UHTXLUHG�WR�EH�KRVWHG�RQ�SRUW�����DGG�WKH

LQERXQG�UXOH�DQG�FKDQJH�D�IHZ�ILOHV�

)LOH����³6WDXQWRQB0DNHUVSDFH�VUF�GRFNHU�FRPSRVH�\PO´���,Q�WKH�³SUR[\´�VHFWLRQ��FKDQJH�WKH

³SRUWV´�IURP�³���������´�WR�³�����´�

)LOH����³6WDXQWRQB0DNHUVSDFH�VUF�KDSUR[\�KDSUR[\�FIJ´���,Q�WKH�³IURQWHQG�KWWS�LQ´�VHFWLRQ�

FKDQJH�³ELQG������´�WR�³ELQG����´

,I�SRUWV�ZHUH�FKDQJHG��UHUXQ�GRFNHU�ZLWK�³VXGR�GRFNHU�FRPSRVH�XS´��5HDFK�WKH�VLWH�DW�WKH�,3

DGGUHVV�66+
G�LQWR��HLWKHU�DW�SRUW������RU�QR�SRUW��GHSHQGLQJ�RQ�LI�LW�ZDV�FKDQJHG�WR�SRUW����RU

QRW��$�VLPSOH���OLQNV�VKRXOG�EH�VKRZQ�

7KH�GDWDEDVH�LV�VHW�XS�DQG�WKH�REMHFWV�FDQ�EH�FUHDWHG�WKURXJK�WKH�$3,�DW�³�DSL�´�
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�� 5HVXOWV

&UHDWLQJ�RXU�ZHE�DSSOLFDWLRQV�DOORZHG�IRU�WKH�PDNHUVSDFH�WR�EHWWHU�IXOILOO�LWV�JRDO�RI

EHLQJ�D�SODFH�WKDW�HQFRXUDJHV�FROODERUDWLRQ�DQG�FUHDWLRQ��7KH�WZR�VHSDUDWH�VXEVHFWLRQV�RI�WKH

DSSOLFDWLRQ�ZHUH�WKH�FODVVHV�PDQDJHPHQW�V\VWHP��DQG�WKH�FRPPXQLFDWLRQ�V\VWHP�FUHDWHG�IRU�WKH

VSDFH��7KHVH�V\VWHPV�IXOILOOHG�WZR�GLIIHUHQW�JRDOV�WKDW�WKH�PDNHUVSDFH�OHDGHUVKLS�GHVLUHG�

FUHDWLQJ�D�QHZ�V\VWHP�WR�DOORZ�WKHP�WR�FUHDWH�FODVVHV�ZLWK�RQH��DQG�DQRWKHU�V\VWHP�WKDW�ZDV

GHVLJQHG�LQ�RUGHU�WR�EHWWHU�IDFLOLWDWH�FRPPXQLFDWLRQ�EHWZHHQ�PHPEHUV�RI�WKH�VSDFH�

)RU�WKH�FODVVHV�PDQDJHPHQW�V\VWHP��WKH�WHDP�ZDV�DEOH�WR�GHVLJQ�DQG�FUHDWH�D�V\VWHP�WKDW

DOORZHG�IRU�WKH�FUHDWLRQ��DQG�PDQDJHPHQW�RI�FODVVHV�IRU�PHPEHUV��DQG�WKH�SXEOLF�DOLNH�LQ�D�VLQJOH

KRXVH�PDQDJHG�DUHD��7KLV�UHVXOWHG�LQ�DQ�DSSOLFDWLRQ�WKDW�PHPEHUV�RI�WKH�PDNHUVSDFH�FDQ�XVH�WR

FUHDWH�FODVVHV�DQG�VLJQ�XS�IRU�FODVVHV�WR�EH�WDNHQ�DW�WKH�PDNHUVSDFH��,Q�DGGLWLRQ��WKLV�V\VWHP�DOVR

IUHHV�XS�SXEOLF�PHPEHUV�WR�VLJQ�XS�IRU�DQG�WDNH�FODVVHV�DW�WKH�PDNHUVSDFH��7KLV�LV�DOO�GLVWLOOHG

LQWR�RQH�VLQJXODU�V\VWHP�ZKHUHDV�EHIRUH��FODVVHV�ZHUH�FUHDWHG�DV�HYHQWV��UHTXLULQJ�QHZ�SDJHV�WR

EH�FUHDWHG�RQ�WKHLU�H[LVWLQJ�ZHEVLWH��DV�ZHOO�DV�SODFLQJ�LW�RQ�D�JRRJOH�FDOHQGDU��DQG

FRPPXQLFDWLQJ�LW�RXW�WR�PHPEHUV�DQG�WKH�SXEOLF�WKURXJK�YDULRXV�HPDLO�OLVWV�DQG�RWKHU�RXWUHDFK

PHWKRGV��:KLOH�WKH�DPRXQW�RI�WLPH�VDYHG�ZDV�QRW�PHDVXUHG��WKH�GHYHORSPHQW�RI�RXU�DSSOLFDWLRQ

UHGXFHV�WKH�DPRXQW�RI�V\VWHPV�QHHGHG�IURP�DURXQG���WR���WR�KRSHIXOO\�RQO\����,Q�DGGLWLRQ��WKH

FODVVHV�V\VWHP�DOORZHG�WKH�PDNHUVSDFH�WR�FUHDWH�DQ�LQWHUQDO�FHUWLILFDWLRQ�V\VWHP�WR�DOORZ�IRU

VDIHU�UHJXODWLRQ�DURXQG�WKH�YDULRXV�WRROV�LQ�WKH�VSDFH��,Q�RUGHU�WR�XVH�VRPH�RI�WKH�WRROV��WKHUH

QHHGV�WR�EH�D�FHUWDLQ�OHYHO�RI�WUDLQLQJ�DWWDLQHG��7KLV�DOORZV�IRU�WKH�PDNHUVSDFH�WR�KDYH�D�FRGLILHG

V\VWHP�IRU�WRRO�DFFHVV�PDNLQJ�LW�PRUH�FOHDU�IRU�PHPEHUV�RI�WKH�VSDFH�
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7KH�FRPPXQLFDWLRQ�V\VWHP�ZDV�FUHDWHG�WR�FUHDWH�D�FHQWUDOL]HG�SODFH�IRU�WKH�PHPEHUV

ZKR�DUH�PRUH�UHVLVWDQW�WR�XVLQJ�RWKHU�WHFKQRORJLHV�WR�VWLOO�EH�HDV\�WR�UHDFK�IURP�WKH�RWKHU

PHPEHUV��6LQFH�WKH�PDNHUVSDFH�LV�D�SK\VLFDO�ORFDWLRQ�WKDW�DOO�PHPEHUV�JR�WR��FUHDWLQJ�D�NLRVN

WKDW�DXWRPDWLFDOO\�VKRZV�PHPEHUV�WKHLU�PHVVDJHV�FUHDWHV�D�ORZ�EDUULHU�V\VWHP�WKDW�PRUH�RI�WKHLU

PHPEHUV�ZRXOG�EH�ZLOOLQJ�WR�XVH��7KH�V\VWHP�FUHDWHG�ZLOO�UHVXOW�LQ�D�NLRVN�HVWDEOLVKHG�ZKHUH�DOO

XVHUV�FDQ�VFDQ�WKHLU�H[LVWLQJ�5),'�EDGJHV�DQG�JHW�WKHLU�PHVVDJHV�WR�VKRZ��7KLV�DOORZV�WKH

PHPEHUV�ZKR�DUH�OHVV�ZLOOLQJ�WR�FKHFN�WKH�V\VWHPV�OLNH�6ODFN�DQG�HPDLO�WR�UHFHLYH�WKH�PHVVDJLQJ

EHWWHU��,Q�DGGLWLRQ��WKHUH�LV�VRPH�EXLOW�LQ�LQWHJUDWLRQ�WR�H[LVWLQJ�V\VWHPV�VR�WKDW�XVLQJ�WKLV�QHZ

V\VWHP�GRHV�QRW�FUHDWH�DGGLWLRQDO�KDVVOH��7KLV�VKRXOG�KRSHIXOO\�H[WHQG�WKH�UHDGHUVKLS�RI�WKH

JHQHUDO�PHPEHUVKLS�WR�DURXQG������RI�WKH�PHPEHUV�ZKR�DFWXDOO\�JR�WR�WKH�VSDFH��,Q�DGGLWLRQ�

WKLV�DOORZV�WKH�OHDGHUVKLS�WR�EH�PRUH�FRQILGHQW�LQ�PHVVDJLQJ�PHPEHUV�ZKR�GR�QRW�W\SLFDOO\

UHVSRQG�WR�WKLQJV�OLNH�HPDLO�RU�VODFN�PHVVDJHV��VDYLQJ�WKHP�WLPH�LQ�ORRNLQJ�IRU�WKH�PHPEHUV

SKRQH�QXPEHUV��RWKHU�FRQWDFW�PHWKRGV��RU�UHO\LQJ�RQ�WKHP�SK\VLFDOO\�VKRZLQJ�XS�ZKHQ

OHDGHUVKLS�LV�WKHUH�WR�WHOO�WKHP�LQ�SHUVRQ��7KH�PDNHUVSDFH�PDQDJHPHQW�WHDP�FDQ�LQWHUDFW�ZLWK�WKH

V\VWHP�WKURXJK�WKH�ZHE�DSSOLFDWLRQ�LWVHOI��WR�FUHDWH��VHQG��DQG�UHDG�QHZ�PHVVDJHV�WR�DOO�PHPEHUV

RI�WKH�VSDFH��,Q�DGGLWLRQ��DOO�XVHUV�WKDW�DUH�RQ�WKH�PDNHUVSDFH�VODFN�FKDQQHO�FDQ�VHQG�GLUHFW

PHVVDJHV�WR�WKH�HQWLUH�PDNHU�VSDFH�RQ�WKH�V\VWHP�WKURXJK�WKH�FUHDWLRQ�RI�D�VODFN�ERW��7KLV�DOORZV

WKH�PHPEHUV�RI�WKH�PDNHUVSDFH�WR�VDYH�WLPH�ZKHQ�FKHFNLQJ�PHVVDJHV�DV�ZHOO��ZLWK�HDV\�DFFHVV

WR�WKH�PHVVDJHV�XSRQ�DUULYDO�DW�WKH�PDNHUVSDFH�
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�� &RQFOXVLRQV

,VVXHV�SUHYLRXVO\�IDFHG�E\�WKH�6WDXQWRQ�0DNHUVSDFH�FDQ�EH�DWWULEXWHG�WR�D�ODFN�RI�D

VWURQJ�FHQWUDO�SODWIRUP�IRU�FRPPXQLFDWLRQ�DQG�RUJDQL]DWLRQ��7KHVH�IXQFWLRQV�ZHUH�LQVWHDG

IXOILOOHG�E\�VHSDUDWH�ZHE�DSSOLFDWLRQV�ZKHUH�WKH�RQO\�OLQN�EHWZHHQ�VDLG�DSSOLFDWLRQV�ZRXOG�EH

YROXQWHHUV�DW�WKH�PDNHUVSDFH�DQG�WKH�QRWHV�WKH\�WRRN��7KH�ODFN�RI�FRKHVLRQ�WKDW�H[LVWHG�LQ�WKLV

SUHYLRXV�V\VWHP�FUHDWHG�XQQHFHVVDU\�IULFWLRQ�LQ�WKH�HYHU\GD\�UXQQLQJ�RI�WKH�PDNHUVSDFH�DQG

ORZHUHG�LWV�SRWHQWLDO�IRU�JURZWK�

7KH�QHZ�V\VWHP�ILOOV�WKH�SUHH[LVWLQJ�YRLG�ZLWK�WZR�ZHE�EDVHG�DSSOLFDWLRQV�WR�DGGUHVV

ERWK�WKH�FRPPXQLFDWLRQ�JDS�DQG�WKH�ODFN�RI�RUJDQL]DWLRQDO�VWUXFWXUH��)RU�FRPPXQLFDWLRQ��LW�GRHV

VR�WKURXJK�D�VLQJOH��VWUDLJKW�IRUZDUG�PHVVDJLQJ�SODWIRUP�ZKHUH�PHVVDJHV�FDQ�EH�YLHZHG�XSRQ

HQWHULQJ�WKH�PDNHUVSDFH�DQG�IURP�WKH�ZHE�SRUWDO��7KH�VROXWLRQ�DGGUHVVHV�RUJDQL]DWLRQ�E\

SUHVHQWLQJ�DOO�FODVV�LQIRUPDWLRQ��VLJQXS�SURFHGXUHV��VFKHGXOLQJ��DQG�XVHU�SURILOHV�LQ�WKH�VDPH

SODFH�VXFK�WKDW�WKH\�DUH�LQWHUFRQQHFWHG��7KH�UHVXOW�LV�D�PXFK�PRUH�DFFHVVLEOH�DQG�VWUXFWXUHG�EDVH

IRU�WKH�FRUH�FRPPXQLFDWLRQ�DQG�RUJDQL]DWLRQ�RSHUDWLRQV�WKDW�WUDQVSLUH�LQ�WKH�PDNHUVSDFH��$V

VXFK��WKH�EXUGHQ�RQ�YROXQWHHUV�KDV�GHFUHDVHG��WKH�H[SHULHQFH�DQG�DELOLW\�WR�VWD\�FRQQHFWHG�IRU

PHPEHUV�KDV�LPSURYHG��DQG�WKH�SURSHQVLW\�IRU�JURZWK�RI�WKH�6WDXQWRQ�0DNHUVSDFH�KDV

LQFUHDVHG�

:KLOH�HDFK�RI�WKH�LQGLYLGXDO�UHTXLUHPHQWV�SUHVHQWHG�E\�WKH�6WDXQWRQ�0DNHUVSDFH�FRXOG

EH�KDQGOHG�E\�D�SDUWLFXODU�ZHE�DSSOLFDWLRQ��WKH�ODFN�RI�LQWHJUDWLRQ�EHWZHHQ�WKHVH�DSSOLFDWLRQV

UHVXOWHG�LQ�GLVRUJDQL]DWLRQ�DQG�LQHIILFLHQF\��7KHUH�H[LVW�SODWIRUPV�WKDW�VHHN�WR�DGGUHVV�WKLV�LVVXH�

KRZHYHU��WKH\�HDFK�KDYH�FHUWDLQ�EDUULHUV�WR�HQWU\�WKDW�HOLPLQDWHG�WKHP�IURP�FRQWHQWLRQ��,Q�WKH
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HQG��D�PRUH�FXVWRPL]HG�V\VWHP�ZDV�UHTXLUHG�WR�VDWLVI\�WKHLU�UHTXLUHPHQWV��,W�VHHPV�OLNHO\�WKDW

RWKHU�RUJDQL]DWLRQV�ZRXOG�IDFH�VLPLODU�LVVXHV��SDUWLFXODUO\�WKRVH�RI�VLPLODU�VL]H�DQG�ZKHUH

PHPEHUVKLS�LV�ODUJHO\�QRQ�FRPPLWWDO��)RU�VXFK�RUJDQL]DWLRQV��KDYLQJ�D�VROXWLRQ�GHYHORSHG

DURXQG�WKHLU�VSHFLILF�QHHGV��DV�ZDV�GRQH�IRU�WKH�6WDXQWRQ�0DNHUVSDFH��DSSHDUV�WR�EH�DQ�HIIHFWLYH

ZD\�WR�LPSURYH�WKH�PDQQHU�LQ�ZKLFK�WKH\�RSHUDWH�DQG�DOORZV�WKHP�PRUH�IOH[LELOLW\�IRU�JURZWK�



S���

�� )XWXUH :RUN

*LYHQ�WKH�UHODWLYHO\�VPDOO�DPRXQW�RI�WLPH�DQG�SHRSOH�DSSURSULDWHG�WR�WKLV�WDVN��DQG�WKH

OLPLWV�RI�RXU�H[SHULHQFH�WR�WKLV�SRLQW��WKHUH�DUH�PDQ\�DYHQXHV�RI�H[SDQVLRQ�IRU�WKLV�SURMHFW��)RU

RQH��WKHUH�DUH�PDQ\�RSWLPL]DWLRQV�RU�DGG�RQ�IHDWXUHV�WKDW�ZRXOG�PDNH�RXU�ZHEVLWH�ZRUN�PRUH

HIIHFWLYHO\��:H�DOVR�GR�QRW�KDYH�DFFHVV�WR�VRPH�RI�WKH�LQIRUPDWLRQ�WKDW�WKH�0DNHUVSDFH�QHHGV�WR

NHHS�FRQILGHQWLDO��ZKLFK�OLPLWV�H[DFWO\�KRZ�PXFK�ZH�FDQ�GR�

7KH�FRPPXQLFDWLRQV�WHDP�UHDOL]HG�DORQJ�WKH�ZD\�WKDW�VHWWLQJ�XS�D�V\VWHP�WR�VHQG�HPDLO

PHVVDJHV�WKURXJK�RXU�VLWH�ZRXOG�UHTXLUH�DQ�DGGLWLRQDO�HPDLO�VHUYHU�VHWXS��ZKLFK�LV�VRPHWKLQJ�WKH

0DNHUVSDFH�RU�D�IXWXUH�WHDP�FRXOG�SXUVXH��7KHUH�LV�DOVR�OLNHO\�D�ZD\�WR�H[SDQG�WKH�QXPEHU�RI

IRUPV�RI�FRPPXQLFDWLRQ�WKDW�RXU�VLWH�FDQ�REWDLQ�LI�ZH�KDG�PRUH�SULRU�UHVHDUFK��LQVWHDG�RI�MXVW

XVLQJ�6ODFN��,Q�DGGLWLRQ��RXU�IDLUO\�VLPSOH�LQWHUIDFH�VKRXOG�EH�YHU\�HDV\�WR�H[SDQG�XSRQ�LI

GHVLUHG�

7R�IXUWKHU�WKH�ZRUN�GRQH�E\�WKH�FODVVHV�WHDP��RQH�VLJQLILFDQW�GHYHORSPHQW�ZRXOG�EH�WKH

XVH�RI�D�FHQWUDO�VW\OLQJ�JXLGH��$OO�UHTXLUHG�FRUH�IXQFWLRQDOLW\�LV�SUHVHQW�LQ�WKH�DSSOLFDWLRQ�

KRZHYHU��WKH�WHDP�ZDV�QHYHU�SURYLGHG�D�VW\OLQJ�VKHHW�DV�WKH\�ZHUH�H[SHFWLQJ��7KLV�UHVXOWHG�LQ

LQFRQVLVWHQW�VW\OLQJ�SUDFWLFHV�ZKLFK�WDNH�DZD\�IURP�WKH�XVHU�H[SHULHQFH�DQG�IOXLGLW\�RI�WKH

DSSOLFDWLRQ��XOWLPDWHO\�KDUPLQJ�WKH�KXPDQ�FRPSXWHU�LQWHUDFWLRQ�WKDW�WUDQVSLUHV��7KH�RUJDQL]DWLRQ

RI�PRGHOV�LQ�WKH�DSSOLFDWLRQ�ZLOO�PDNH�LW�HDV\�WR�PRGLI\�WKHLU�VWUXFWXUH��DQG�DOORZV�IRU�PRUH�WR�EH

LPSOHPHQWHG�

7KHUH�LV�DOVR�DGGLWLRQDO�ZRUN�WKDW�FDQ�EH�GRQH�LQ�UHVHDUFK�WR�DLG�WKLV�SURMHFW��2XU�VLWH�LV

VHFXUH�DQG�SDVVZRUGV�DUH�KDVKHG��EXW�WKHUH�DUH�PRUH�DGYDQFHG�F\EHUVHFXULW\�PHWKRGV�RXW�WKHUH
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WKDW�FRXOG�EH�XVHG�LI�GHVLUHG��LI��SHUKDSV��WKLV�VLWH�JURZV�WR�LQFOXGH�PRUH�VHQVLWLYH�GDWD��

5HVHDUFK�FDQ�DOVR�EH�GRQH�WR�VHH�KRZ�SHRSOH�UHDFW�WR�RXU�V\VWHP�DQG�KRZ�WKH\�FKRRVH�WR�XVH�LW�

DQG�IXUWKHU�PRGLILFDWLRQV�FDQ�WKHQ�EH�PDGH�WR�LPSURYH�WKH�XVHUV¶�H[SHULHQFH�
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�� 5HIHUHQFHV

'HQQHUOHLQ��6���*XWRXQLJ��5���*ROGJUXEHU��(���	�6FKZHLJHU��6����������:HE�����PHVVDJLQJ

WRROV�IRU�NQRZOHGJH�PDQDJHPHQW"�H[SORULQJ�WKH�SRWHQWLDOV�RI�VODFN��.LGPRUH�(QG�

$FDGHPLF�&RQIHUHQFHV�,QWHUQDWLRQDO�/LPLWHG�

.U�JHU��/���������2FWREHU������7LPH�IRU�D�UHIUHVK��PHHW�WKH�QHZ�*RRJOH�&DOHQGDU�IRU�ZHE�

5HWULHYHG�0DUFK����������IURP�KWWSV���ZZZ�EORJ�JRRJOH�SURGXFWV�J�VXLWH��WLPH�UHIUHVK

�LQWURGXFLQJ�QHZ�ORRN�DQG�IHDWXUHV�JRRJOH�FDOHQGDU�ZHE�

6WDXQWRQ�0DNHUVSDFH���������5HWULHYHG�1RYHPEHU�����������IURP

KWWS���ZZZ�VWDXQWRQPDNHUVSDFH�FRP�

:KDW�LV�D�0DNHUVSDFH"�5HWULHYHG�0DUFK����������IURP

KWWSV���ZZZ�PDNHUVSDFHV�FRP�ZKDW�LV�D�PDNHUVSDFH�

$OHUW0HGLD�(PSOR\HH�1RWLILFDWLRQ�6\VWHP��������5HWULHYHG�0DUFK����������IURP

KWWSV���ZZZ�DOHUWPHGLD�FRP�HPSOR\HH�QRWLILFDWLRQ�V\VWHP�

*18�*HQHUDO�3XEOLF�/LFHQVH���������-XQH������5HWULHYHG�IURP

KWWSV���ZZZ�JQX�RUJ�OLFHQVHV�JSO�����HQ�KWPO�


