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*URXS�0HPEHUV��%ODNH�:DOVK��EWZDOVK#FROOHJH���*DEULHO�7UHYLQR�
�WUHYLQR#FROOHJH���DQG�$QWRQ\�%HWW��DQWRQ\EHWW#FROOHJH�

�
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�
Ɣ ,QLWLDO�3URMHFW�3URSRVDO��3DUW�RI�+:��
Ɣ 5HYLVLWLQJ�DQG�5HILQLQJ�(DUWKTXDNH�'DWD��+:��([WUD�&UHGLW�
Ɣ )HHGEDFN�RQ�,QLWLDO�3URSRVDO�IURP�7)�0HHWLQJ
Ɣ 5HYLVLWLQJ�'DWD�LQ�7DEOHDX��+:��([WUD�&UHGLW�
Ɣ 'DWD�'LVFXVVLRQ
Ɣ 0DUFK���WK���3URMHFW�5HYLHZ
Ɣ *,7�5HSR�1RZ�6HW�8S
Ɣ 0RUH�'DWD�5HILQHPHQW�DQG�$XWRPDWHG�3ORWWLQJ
Ɣ $GGLWLRQDO�'DWD�&OHDQXS�DQG�&OXVWHULQJ
Ɣ 0RGLI\LQJ�0DS�,PDJH�IRU�5LQJ�RI�)LUH�)RFXV
Ɣ 8SGDWLQJ�&RGH�IRU�5HYLVHG�0DS
Ɣ 8SGDWHG�6NHWFKHV�IRU�1H[W�7)�0HHWLQJ
Ɣ 1RWHV�IURP�$SULO��WK�7)�0HHWLQJ
Ɣ 1H[W�6WHSV�ZLWK�&RGLQJ��,QFOXVLRQ�DQG�(QFRGLQJ�RI�$GGLWLRQDO�'DWD
Ɣ 0RUH�:RUN�ZLWK�9LVXDOL]DWLRQ��6OLGHUV��9LVXDO�(QFRGLQJV��HWF
Ɣ 'LYLGHG�7DVNV��:HHN�RI�$SULO��WK�DQG�2QZDUG
Ɣ ,PSOHPHQWDWLRQ�RI�+RYHU�(IIHFWV�DQG�:RUN�7RZDUGV�0RUH�8VHU�,QWHUDFWLRQ
Ɣ )XUWKHU�'DWD�*HQHUDWLRQ
Ɣ &RGH�&RPPHQWLQJ��5HZULWLQJ��DQG�2WKHU�&OHDQXS
Ɣ 'URSGRZQ�/LVW�DQG�3LH�&KDUW
Ɣ 3URWRW\SH�%DUJUDSK
Ɣ )XQFWLRQDO�%DUJUDSK�DQG�5DGLR�%XWWRQ�&RQWURO
Ɣ %DUJUDSK�&RPSDWLELOLW\�ZLWK�'DWD�3RLQW�6HOHFWLRQ
Ɣ )LQDO�9LVXDO�7RXFKHV�DQG�7ZHDNV��/HJHQG��0RUH�,QIRUPDWLRQ

�
),1$/�352'8&7

Ɣ 'HVFULSWLRQ�RI�3UREOHP
Ɣ 5HODWHG�:RUN�DQG�,QVSLUDWLRQV��3UREOHP�$EVWUDFWLRQ
Ɣ 'HVLJQ�(YROXWLRQ
Ɣ )LQDO�'HVLJQ
Ɣ $QDO\VLV�RI�'DWD�DQG�&RQFOXVLRQV
Ɣ 7HDP�(YDOXDWLRQ

�
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>WKLV�SDJH�LQWHQWLRQDOO\�OHIW�EODQN@

:DOVK��7UHYLQR��%HWW���S��
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



3DUW�RI�+RPHZRUN����,1,7,$/�352-(&7�352326$/��
>HQWU\�E\�EWZDOVK�������@
�
6WDUW�D�3URFHVV�%RRN�DV�D�*RRJOH�GRF�ZLWK�WKH�IRUPDW�SURMHFWBWLWOH�DQG�VKDUH�LW�ZLWK�\RXU�
DVVLJQHG�ILQDO�SURMHFW�7)��7KH�7)�ZLOO�FRQWDFW�\RX�VRRQ�DQG�VFKHGXOH�D�SURSRVDO�IHHGEDFN�
PHHWLQJ�QH[W�ZHHN��HLWKHU�7X�RU�)U�GXULQJ�OHFWXUH���ODE�WLPH��RU�RQ�6N\SH�LI�\RX�DUH�QRW�DEOH�WR�
FRPH�WR�&DPEULGJH��7KH�FKRLFH�RI�IRUPDWWLQJ�LV�XS�WR�\RX��EXW�LW�VKRXOG�EH�HDVLO\
UHDGDEOH��0DNH�VXUH�WKH�VKDULQJ�VHWWLQJV�RI�\RXU�SURFHVV�ERRN�DUH�VHW�WR�³$Q\ERG\�:LWK�WKH�
/LQN´�VR�WKDW�WKH�7)V�FDQ�HDVLO\�VKDUH�WKH�GRFXPHQW�
�
$IWHU�\RXU�7)�PHHWLQJ�QH[W�ZHHN��WKH�ILUVW�HQWU\�LQ�\RXU�3URMHFW�3URFHVV�ERRN�VKRXOG�EH�\RXU�
XSGDWHG�DQG�ILQDO�SURMHFW�SURSRVDO��DGGUHVVLQJ�WKH�VDPH�TXHVWLRQV�WKDW�ZHUH�SRVHG�LQ�WKH�
SURMHFW�SURSRVDO�IRUP�

Ɣ 7LWOH�SDJH�ZLWK�3URMHFW�7LWOH�DQG�*URXS�0HPEHUV��LQFOXGLQJ�HPDLOV���
ż '21(

Ɣ %DFNJURXQG�DQG�0RWLYDWLRQ��'LVFXVV�\RXU�PRWLYDWLRQV�DQG�UHDVRQV�IRU�FKRRVLQJ�WKLV�
SURMHFW��HVSHFLDOO\�DQ\�EDFNJURXQGV�RU�UHVHDUFK�LQWHUHVWV�WKDW�PD\�KDYH�LQIOXHQFHG�\RXU�
GHFLVLRQ���

ż (DUWKTXDNHV�RQ�WKH�5LQJ�RI�)LUH��DQG�WKRVH�LQ�JHQHUDO��KDYH�EHFRPH�LQFUHDVLQJO\�
SRSXODUL]HG�E\�JOREDOL]DWLRQ�DQG�WKH�PHGLD��VR�QDWXUDOO\�ZH�KDYH�EHFRPH�PRUH�
DZDUH�RI�WKHLU�GHVWUXFWLYH�QDWXUH�DQG�SRVVLEOH�WUHQGV�FRQQHFWLQJ�WKH�YDULRXV�
HYHQWV��HWF������,Q�WKH�SDVW�GHFDGH�RU�VR��ZH
YH�VHHQ�DQ�DSSDUHQW�ULVH�LQ�WKH�
LPSDFW�RI�QDWXUDO�GLVDVWHUV�GXH�WR�WKH�LQFUHDVHG�PHGLD�FRYHUDJH���1HYHU�EHIRUH�
KDYH�WKH�FRVW�RI�OLYHV�DQG�GROODUV�RI�WKHVH�GLVDVWHUV�EHHQ�VR�DSSDUHQW��+RZHYHU��
ZH�KDYH�EHHQ�JLYHQ�WKH�VNHZHG�LPSUHVVLRQ�WKDW�QDWXUDO�GLVDVWHUV�RI�ODWH�KDYH�
EHHQ�IDU�PRUH�VHYHUH�WKDQ�WKRVH�RI�WKH�PRUH�GLVWDQW�SDVW��1RZ��LV�WKLV�DFWXDOO\�
WUXH"�:H�VHHN�WR�DQVZHU�WKLV�TXHVWLRQ�E\�WDNLQJ�D�VLJQLILFDQW�TXDQWLW\�RI�GDWD�DQG�
YLVXDOL]LQJ�LW�LQ�DQ�HIIHFWLYH�PDQQHU�

Ɣ 'RPDLQ�*RDOV�	�$XGLHQFH��:KDW�GRPDLQ�JRDOV�ZRXOG�\RX�OLNH�WR�IRFXV�RQ�IRU�\RXU�
YLVXDOL]DWLRQ"�:KR�LV�WKH�LQWHQGHG�DXGLHQFH"��

ż 7KH�LQWHQGHG�DXGLHQFH�IRU�WKLV�YLVXDOL]DWLRQ�ZLOO�EH�SULPDULO\�WKH�JHQHUDO�
SRSXODWLRQ��WKRXJK�SHUKDSV�DGGLWLRQDOO\�IRU�WKH�PRUH�VSHFLILF�VXEVHWV�RI�
JRYHUQPHQWV��LQVXUDQFH�FRPSDQLHV��HWF��7KLV�FDQ�EH�XVHG�DV�DQ�LQGH[�OHYHO�IRU�
SUHSDUHGQHVV�IRU�YDULRXV�UHJLRQV�IRU�HDUWKTXDNHV�DQG�RWKHU�QDWXUDO�GLVDVWHUV�

Ɣ 'DWD��:KDW�GDWD�ZRXOG�\RX�OLNH�WR�H[SORUH�DQG�RU�FRQYH\�LQ�\RXU�YLVXDOL]DWLRQ"�:KHUH�
DQG�KRZ�GR�\RX�LQWHQG�WR�DFTXLUH�WKDW�GDWD"��

ż 'DWD�WR�FRQYH\��0DJQLWXGH��LQWHQVLW\��DQG�ORFDWLRQ�RI�HDUWKTXDNHV�LQ�DGGLWLRQ�WR�
HFRQRPLF�GDPDJH�FDXVHG��IDWDOLWLHV��LQMXULHV��DQG�PRUH��:H�ZLOO�OLNHO\�EH�
DFTXLULQJ�RXU�GDWD�IURP�JRYHUQPHQW�VFLHQWLILF�ZHEVLWHV�IRU�WKLV�SURMHFW��$QRWKHU�
DUHD�RI�LQWHUHVW�LV�WKH�DPRXQW�RI�PHGLD�FRYHUDJH�FHUWDLQ�HYHQWV�UHFHLYHG�

Ɣ $QDO\VLV�7DVNV��:KDW�ORZ�OHYHO�DQDO\VLV�WDVNV�ZLOO�\RXU�YLVXDOL]DWLRQ�HQDEOH"�+RZ�ZLOO�
\RX�DJJUHJDWH�RU�ILOWHU�\RXU�GDWD"��

ż 9DOXH�UHWULHYDO��FRPSDULVRQ�EHWZHHQ�UHODWLYH�YDOXHV�IRU�RQH�HDUWKTXDNH�DQG�
DQRWKHU��,Q�WHUPV�RI�ILOWHULQJ�HDUWKTXDNHV��ZH�VKRXOG�LJQRUH�HDUWKTXDNHV�EHORZ�D�
FHUWDLQ�PDJQLWXGH�WR�DYRLG�QRLVH��DQG�WKHQ�JLYH�RXU�WLPH�VSDQ�D�UHDVRQDEOH�
VFRSH�

Ɣ 'HVLJQ�2YHUYLHZ��:KDW�ZLOO�\RXU�YLVXDOL]DWLRQ�LGHDOO\�ORRN�OLNH"�$GG�SLFWXUHV�RI�\RXU�
KDQG�GUDZQ�VNHWFKHV�RI�ZKDW�LW�PLJKW�ORRN�OLNH���

ż ,GHDOO\��LW�ZLOO�EH�D�PDS�RI�WKH�ZRUOG��RU�SHUKDSV�MXVW�WKH�ULQJ�RI�ILUH��ZLWK�D�WLPH�
VOLGHU�RQ�WKH�ERWWRP��7KHQ��WKHUH�ZLOO�DOVR�EH�D�VHFRQG�SDQH�WKDW�DFWV�DV�D�EDU�

:DOVK��7UHYLQR��%HWW���S��
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https://docs.google.com/spreadsheet/viewform?formkey=dHpYNEt2aDZnS05LNHo5NlZrWEoybUE6MA#gid=0
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FKDUW�WKDW�FRPSDUHV�WKH�DYHUDJH�IRU�D�SDUWLFXODU�YDULDEOH�DORQJ�ZLWK�WKH�YDOXHV�
IRU�WKH�FXUUHQW�GLVDVWHU�EHLQJ�FOLFNHG�RQ�WKDW�FDQ�EH�WRJJOHG�YLD�D�UDGLR�EXWWRQ�RI�
VRPH�VRUW��%HORZ��\RX�FDQ�VHH�WKH�RULJLQDO�VNHWFKHV�RI�RXU�YLVXDOL]DWLRQ�FRQFHSW�
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�
Ɣ 7RROV�DQG�)UDPHZRUNV��:KDW�WRROV�DQG�IUDPHZRUNV�GR�\RX�SODQ�WR�XVH�IRU�\RXU�

LPSOHPHQWDWLRQ"��
ż 3URFHVVLQJ��SHUKDSV�3\WKRQ

Ɣ 7HDP�([SHULHQFH��:KDW�LV�\RXU�WHDP
V�OHYHO�RI�H[SHULHQFH�RU�NQRZOHGJH�RI�WKH�
DSSOLFDWLRQ�DUHD�DQG�WKH�W\SH�RI�GHYHORSPHQW���ODQJXDJHV���WRRONLWV�\RX�WKLQN�ZLOO�EH�
UHTXLUHG"�,I�\RX�KDYH�QR�H[SHULHQFH�WKLV�LV�ILQH��7KLV�VHFWLRQ�LV�WR�KHOS�XV�DVVHVV�
ZKHWKHU�WKH�VFRSH�RI�WKH�SURMHFW�LV�UHDVRQDEOH�IRU�\RXU�WHDP���

ż :H�DOO�KDYH�SURJUDPPLQJ�EDFNJURXQGV�HTXLYDOHQW�RQO\�WR�WKDW�ZKLFK�LV�FRYHUHG�
LQ�&6����$GGLWLRQDOO\��%ODNH�NQRZV�VRPH�&��DQG�-DYD��DQG�*DEH�NQRZV�D�IDLU�
DPRXQW�RI�-DYD�������%ODNH��VRPH�-DYD��VRPH�3\WKRQ��PRUH�&��VRPH�&���D�OLWWOH�
2FDPO��&6����0$7/$%��HWF��*DEULHO��VRPH�&��VRPH�3\WKRQ��ORWV�PRUH�-DYD��
&6����0$7/$%��HWF��$QWRQ\��&6���PDWHULDO��HWF��$OVR��ZH�KDYH�QR�H[SHULHQFH�
LQ�WKH�DSSOLFDWLRQ�DUHD��EXW�ZH�GR�KDYH�H[SHULHQFH�LQ�WKH�DIRUHPHQWLRQHG�
ODQJXDJHV�

�
Ɣ 3ODQQHG�6FKHGXOH��:KDW�LV�WKH�SODQQHG�VFKHGXOH�DQG�GLYLVLRQ�RI�WDVNV�DPRQJ�WKH�WHDP�

PHPEHUV"�0DNH�VXUH�WKDW�\RX�SODQ�\RXU�ZRUN�VR�WKDW�\RX�FDQ�DYRLG�D�ELJ�UXVK�ULJKW�
EHIRUH�WKH�ILQDO�SURMHFW�GHDGOLQH��DQG�GHOHJDWH�GLIIHUHQW�PRGXOHV�DQG�UHVSRQVLELOLWLHV�
DPRQJ�\RXU�WHDP�PHPEHUV���

ż *LYHQ�PLGWHUPV�DQG�ZKDWQRW�FRPLQJ�XS�VRRQ�DURXQG�VSULQJ�EUHDN��ZH�OLNHO\�

:DOVK��7UHYLQR��%HWW���S��
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ZLOO�QRW�EH�PDNLQJ�WRR�WHUULEO\�PXFK�SURJUHVV�EHIRUH�VSULQJ�EUHDN��+RZHYHU��WKH�
UHVHDUFK�ZLOO�EH�GRQH�E\�DOO�RI�XV��%DVHG�RQ�WKH�GXH�GDWH�IRU�WKH�ILQDO�SURMHFW�
��������ZH�FDQ�HDVLO\�PDS�RXW�H[DFWO\�KRZ�ZH�ZDQW�WKLQJV�WR�SURJUHVV�ZKHQ�
ZH�UHWXUQ�WR�FDPSXV��1RQHWKHOHVV��ZH�SODQ�RQ�KDYLQJ�D�ZRUNLQJ�SURWRW\SH�QRW�
WRR�ORQJ�DIWHU�VSULQJ�EUHDN��SHUKDSV�D�ZHHN�RU�WZR���*LYHQ�ZH�LQWHQG�RQ�XVLQJ�
3URFHVVLQJ��ZKLFK�LV�EDVLFDOO\�-DYD��DQG�3\WKRQ�LI�QHFHVVDU\��ZH�PD\�QRW�KDYH�
WKH�PRVW�LGHDO�DUUD\�RI�H[SHULHQFH�IRU�WKLV�VRUW�RI�SURMHFW��EXW�ZH�DOVR�KDYH�PRUH�
WKDQ�]HUR�H[SHULHQFH�

�
�
�
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+RPHZRUN���([WUD�&UHGLW��8VH�RI�(DUWKTXDNH�'DWD�IRU�3URFHVVLQJ�([WUD�&UHGLW
>HQWU\�E\�EWZDOVK������������@
�
)RU�WKH�H[WUD�FUHGLW�IRU�+RPHZRUN����,�H[DPLQHG�D�UHILQHG�VXEVHW�RI�RXU�GDWD�WR�JDLQ�H[SHULHQFH�
ZLWK�UHILQLQJ�RXU�WHQWDWLYH�GDWD�IRU�RXU�ILQDO�SURMHFW�DQG�DFWXDOO\�XVLQJ�LW�LQ�3URFHVVLQJ���7KLV�ZDV��
PRUH�WKDQ�DQ\WKLQJ��D�WHVW�WR�VHH�KRZ�VXIILFLHQW�P\�UHILQLQJ�RI�RXU�GDWD�KDV�EHHQ�WKXV�IDU�DQG�WR�
JDLQ�PRUH�H[SRVXUH�WR�RXU�GDWDVHW��SRWHQWLDO�WUHQGV��DQG�KRZ�,�PLJKW�ZDQW�WR�JR�DERXW�GHDOLQJ�
ZLWK�WKH�LPSOHPHQWDWLRQ�RI�RXU�SURMHFW�RYHU�WKH�QH[W�PRQWK�
�
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)(('%$&.�21�,1,7,$/�352326$/�)520�0((7,1*�:,7+�7)���ILUVW�PHHWLQJ�Z��7)�
>HQWU\�E\�EWZDOVK�������@
�
2Q�)ULGD\��0DUFK���WK�,�PHW�ZLWK�$]DOHD�UHJDUGLQJ�RXU�ILQDO�SURMHFW�WKXV�IDU�EDVHG�RQ�RXU�
SURFHVV�ERRN��DQG�KHUH�DUH�P\�QRWHV�IURP�RXU�GLVFXVVLRQ�

Ɣ :H�VHHP�WR�KDYH�D�FOHDU�YLVLRQ�RI�ZKHUH�ZH�DUH�JRLQJ�ZLWK�WKLV�SURMHFW��VR�WKDW�LV�JRRG
Ɣ )RU�HDFK�QHZ�HQWU\�LQ�WKH�SURFHVV�ERRN��SHUKDSV�D�JRRG�LGHD�WR�LQVHUW�D�SDJH�EUHDN��

7KLV�LV�GRQH�LQ�*RRJOH�'RFV�E\�KLWWLQJ�FWUO�HQWHU�RU�FRPPDQG�HQWHU��GHSHQGLQJ�RQ�\RXU�
26��7KH�26�LQGHSHQGHQW�URXWH�LV�WR�FOLFN�³LQVHUW´�DERYH��WKHQ�³SDJH�EUHDN´�

Ɣ $IWHU�VSULQJ�EUHDN��ZH�KDYH���KRPHZRUN�DVVLJQPHQWV�OHIW��WKRXJK�HDFK�VKRXOG�QRW�EH�DV�
WLPH�FRQVXPLQJ�DV��VD\��WKH�0DWSORWOLE�DVVLJQPHQW

Ɣ 1H[W�&KHFNSRLQW��0DUFK���WK�3URMHFW�5HYLHZ��IRU�ZKLFK�ZH�VKRXOG�LGHDOO\�KDYH�FOHDQHG�
RXU�GDWD��ILOWHUHG�LW��HWF��$OVR��ZH�VKRXOG�KDYH�VRPH�VRUW�RI�SURWRW\SH�ZLWK�WKH�EHJLQQLQJV�
RI�VRPH�IXQFWLRQDOLW\�SUHSDUHG�IRU�WKLV�GHDGOLQH��&ULWLFDOO\�ORRN�DW�GDWD��OLWWOH�WKLQJV�WR�KHOS�
ZLWK�JRLQJ�IRUZDUG

Ɣ )ROORZLQJ�&KHFNSRLQW��0HHWLQJ�ZLWK�7)�WKH�IROORZLQJ�ZHHN��DSSUR[��$SULO�����
Ɣ 'XH�GDWH��)5,'$<��$35,/���7+
Ɣ 'XULQJ�WKH�ZHHNHQG�LPPHGLDWHO\�IROORZLQJ�WKLV�GHDGOLQH��ZH�DUH�WR�PDNH�D�VFUHHQFDVW�

YLGHR�RI�VRPH�VRUW�WR�SURYLGH�D�ZDONWKURXJK�RI�RXU�YLVXDOL]DWLRQ
Ɣ )LQDO�VWHS�RI�PDWHULDOV�WR�SURGXFH��DQ�+70/�ZHE�SDJH�WKDW�FRQWDLQV�RXU�H[SRUWHG�

3URFHVVLQJ�ILOH��UHDOO\�HDV\�WR�GR���VR�WKH�SDJH�FDQ�XVH�RXU�LQWHUDFWLYH�YLVXDOL]DWLRQ�
�SURYLGHG�DQ�XS�WR�GDWH�-5(�SOXJLQ��DQG�SHUKDSV�FRQWDLQ�DQ�HPEHGGHG�FRS\�RI�RXU�
YLGHR��WKLV�SDJH�ZLOO�EH�KRVWHG�E\�&6����VR�ZH�QHHG�QRW�ZRUU\�DERXW�ILQGLQJ�D�VHUYHU�WR�
KRVW�WKH�ILOHV�RQ

Ɣ 6KRXOG�SUREDEO\�XVH�3URFHVVLQJ�IRU�PDQ\�UHDVRQV���EHWWHU�IRU�XVHU�LQWHUDFWLRQV��HDVH�RI�
H[SRUWLQJ�WR�DQ�+70/�ILOH�VR�D�SURMHFW�FDQ�EH�VKDUHG�RQ�D�ZHEVLWH��ZKLFK�LV�ZKDW�ZH�ZLOO�
EH�XOWLPDWHO\�GRLQJ�

Ɣ :HEVLWH�QHHG�QRW�EH�IDQF\��EXW�LW�LV�SUHIHUUHG�WKDW�LW�QRW�EH�WRR�VSDUWDQ
Ɣ ,QVWHDG�RI�RQH�VOLGHU�WR�VHOHFW�D�\HDU�RI�HDUWKTXDNHV�DV�LQGLFDWHG�LQ�RXU�VNHWFKHV��

SHUKDSV�WZR�VOLGHUV�WR�VHOHFW�D�UDQJH�RI�WLPHV
Ɣ %H�VXUH�WR�FKHFN�RXW�%HQ�)U\¶V�ERRN�RQ�9LVXDOL]LQJ�'DWD���D�IDQWDVWLF�LQ�GHSWK�GLVFXVVLRQ�

RI�ZKDW�FDQ�EH�GRQH�ZLWK�3URFHVVLQJ�WKDW�LV�DYDLODEOH�IRU�IUHH�DQG�RQOLQH�WKURXJK�+ROOLV�
+(5(�

Ɣ %H�VXUH�WR�NHHS�XSGDWLQJ�WKH�SURFHVV�ERRN�ZLWK�JUHDW�UHJXODULW\�LQ�RUGHU�WR�EHQHILW�WKH�
JURXS�VWD\LQJ�RQ�WKH�VDPH�SDJH�DQG�IRU�WKH�7)V�WR�KDYH�D�JRRG�XQGHUVWDQGLQJ�RI�WKH�
ZRUN�ZH�DUH�GRLQJ

Ɣ 6($6�3URMHFW�)DLU�RQ�0D\��VW�IRU�&6�����&6�����PD\EH�&6����DQG�PRUH
Ɣ :RUN�RQ�LQWXLWLYH�]RRPLQJ�LQ�3URFHVVLQJ�IRU�SURWRW\SH"�,�>EWZDOVK@�LPSOHPHQWHG�]RRPLQJ�

RQ�SUHYLRXV�SUREOHP�VHWV�LQ�3URFHVVLQJ��ZKLFK�ZH�FDQ�LQLWLDOO\�XVH��WKRXJK�,�GR�QRW�WKLQN�
LW¶V�DV�LQWXLWLYH�DV�LW�FRXOG�EH�LQ�WHUPV�RI�WKH�IURQW�HQG�XVDJH

Ɣ &RQVLGHU�WR�HQFRGH�YROFDQR�HDUWKTXDNH�WVXQDPL�UHODWLRQVKLSV��KRZ�WKH\�FRUUHVSRQG
Ɣ $FFHSWDEOH��SHUKDSV�LGHDO���WR�OLPLW�YLVXDOL]DWLRQ�WR�WKH�5LQJ�RI�)LUH��QHHG�QRW�FRYHU�WKH�

ZKROH�ZRUOG

:DOVK��7UHYLQR��%HWW���S��
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@

http://nrs.harvard.edu/urn-3:hul.ebookbatch.SAFAR_batch:9780596514556
http://nrs.harvard.edu/urn-3:hul.ebookbatch.SAFAR_batch:9780596514556


/22.,1*�$7�285�'$7$�,1�7$%/($8��+:��(;75$�&5(',7
>HQWU\�E\�EWZDOVK�������@
�
)RU�WKH�H[WUD�FUHGLW�SRUWLRQ�RI�+RPHZRUN����7DEOHDX���³8VLQJ�\RXU�RZQ�GDWD´��,�GHFLGHG�WR�JLYH�
RXU�UHILQHG�GDWD�DQRWKHU�ORRN�XVLQJ�WKLV�IUDPHZRUN���:KLOH�ZH�FDQQRW�RI�FRXUVH�XVH�7DEOHDX�
IRU�RXU�ILQDO�SURMHFW��LW�ZDV�QRQHWKHOHVV�XVHIXO�WR�JDLQ�DQ�DGGLWLRQDO�JOLPSVH�LQWR�RXU�GDWD�DW�WKLV�
SRLQW�LQ�WLPH���
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



'$7$�',6&866,21��SHUKDSV�ZH�ZDQW�WR�PHHW�DV�D�JURXS�LQ�WKH�QHDU�IXWXUH�WR�GLVFXVV�WKLV��RU�
ZH�FDQ�DGG�FRPPHQWV�DQG�WKRXJKWV�WR�WKH�SUHYLRXV�HQWU\�KHUH�
>HQWU\�E\�DQWRQ\EHWW�������@
�

Ɣ 'DWD���
ż KWWS���ZZZ�QJGF�QRDD�JRY�QQGF�VWUXWV�IRUP"W ������	V �	G �

Ŷ 5HWXUQV�VHDUFKHV�DV�WVY�ILOHV�ZLOO�PDNH�LW�YHU\�HDV\�IRU�XV�WR�DFTXLUH�WKH�
GDWD��ZH¶OO�RQO\�QHHG�WR�FOHDQ�LW�XS��

ż KWWS���HDUWKTXDNH�XVJV�JRY�HDUWKTXDNHV�UHFHQWHTVZZ�
Ŷ 7KH�VHFRQG�OLQN�SURYLGHV�HDUWKTXDNH�GDWD�IURP�WKH�ODVW������GD\V��

:H�FDQ�LQFRUSRUDWH�WKLV�WR�PDNH�WKH�YLVXDOL]DWLRQ�XS�WR�GDWH�DQG�PRUH�
UHOHYDQW�LQ�SURYLGLQJ�³UHDO�WLPH´�LQIRUPDWLRQ�RQ�HDUWKTXDNH�RFFXUUHQFHV��,�
JXHVV�ZH�KDYH�WR�VFUDSH�WKH�GDWD�

�
>XSGDWHG�E\�EWZDOVK�������@���
�
$W�OHDVW�LQLWLDOO\��ZH�ZLOO�EH�UHIHUULQJ�WR�WKH�GDWD�DYDLODEOH�DW�WKH�ILUVW�RI�WKH�WZR�DERYH�OLQNV���7KH�
ZHEIRUP�HQDEOHV�XV�WR�TXLFNO\�ILOWHU�RXU�GDWD�GRZQ�LQWR�D�IHZ�GLIIHUHQW�UHJLRQV�RI�WKH�JOREH��
W\SHV�RI�HDUWKTXDNHV��ZKHWKHU�RU�QRW�WVXQDPLV�ZHUH�JHQHUDWHG�DQG�PRUH���2I�FRXUVH��ZH�SODQ�WR�
DOVR�XVH�*RRJOH�5HILQH�WR�VXSSOHPHQW�WKH�FOHDQOLQHVV�RI�RXU�GDWDVHWV��GHVSLWH�WKH�IDFW�WKH\�DUH�
DOUHDG\�UHDVRQDEO\�ZHOO�RUJDQL]HG�DQG�IRUPDWWHG�WR�EHJLQ�ZLWK��

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@

http://www.ngdc.noaa.gov/nndc/struts/form?t=101650&s=1&d=1
http://www.ngdc.noaa.gov/nndc/struts/form?t=101650&s=1&d=1
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http://www.ngdc.noaa.gov/nndc/struts/form?t=101650&s=1&d=1
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http://www.ngdc.noaa.gov/nndc/struts/form?t=101650&s=1&d=1
http://www.ngdc.noaa.gov/nndc/struts/form?t=101650&s=1&d=1
http://www.ngdc.noaa.gov/nndc/struts/form?t=101650&s=1&d=1
http://earthquake.usgs.gov/earthquakes/recenteqsww/
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0DUFK���WK�352-(&7�5(9,(:
>HQWU\�E\�EWZDOVK�������@
>XSGDWHG�ZLWK�OLQNV�E\�EWZDOVK�������@
�
,Q�DGGLWLRQ�WR�FOHDQLQJ�XS�RXU�GDWD�ZLWK�*RRJOH�5HILQH�IRU�RXU�SXUSRVHV�DQG�PDNLQJ�GLIIHUHQW�
YHUVLRQV�RI�RXU�GDWD�WKDW�PD\�FRPH�LQ�KDQG\�IRU�YDULRXV�UHDVRQV�GRZQ�WKH�URDG���7KH�FKDOOHQJH�
DW�WKLV�SRLQW�ZDV�WKH�ZULWLQJ�RI�FRGH�LQ�3URFHVVLQJ�WKDW�ZRXOG�VHUYH�WR�PDS�UHDO�ZRUOG�*36�
FRRUGLQDWHV�WR�WKH�SVHXGR��'�VXUIDFH�RI�WKH�(DUWK�ZKLFK�LV�RI�FRXUVH�WKH��'�VXUIDFH�RI�D�VSKHUH�
ZH�DUH�WU\LQJ�WR�UHSUHVHQW�LQ�D�WZR�GLPHQVLRQDO�JULG�RI�FRRUGLQDWHV���7KH�PRVW�DSSURSULDWH�
PDS�SURMHFWLRQ�IRU�WKLV�SXUSRVH�LV�QR�GRXEW�WKH�SODWH�FDUUpH�SURMHFWLRQ��RU�WKH�(TXLUHFWDQJXODU�
3URMHFWLRQ��ZKLFK�,�GHWHUPLQHG�JLYHQ�LW�VHHPV�WR�EH�WKH�QRUP�IRU�*,6�SL[HO�PDSSLQJ���7KHUH�LV�
DSSDUHQW�GLVWRUWLRQ�RI�WKH�SROHV�GXH�WR�WKLV��WKRXJK�ZLWK�D�IHZ�IRUPXODV�WKH�FRGH�EHFRPHV�PXFK�
HDVLHU�WR�ZRUN�ZLWK���+HUH�LV�ZKDW�WKLV�SURMHFWLRQ�ORRNV�OLNH�
�

�
*RLQJ�RII�WKH�GHILQLWLRQV�RI�[�DQG�\�FRRUGLQDWHV�IRU�WKLV�SURMHFWLRQ��,�ZDV�DEOH�WR�LQ�UHODWLYHO\�
IHZ�OLQHV�RI�FRGH�DFFXUDWHO\�GLVSOD\�VHYHUDO�ODWLWXGH�DQG�ORQJLWXGH�SDLUV�IRU�FLWLHV�LQ�WKH�
1(6:�KHPLVSKHUHV��DIWHU�VXUILQJ�WKURXJK�WKH�3URFHVVLQJ�IRUXPV�IRU�LQVSLUDWLRQ���VXFK�DV�WKH�
GLVFXVVLRQ�IRXQG�KHUH���2I�FRXUVH��WKH�QH[W�VWHS�KHUH�LV�WR�DXWRPDWH�WKLV�LQVHUWLRQ�RI�SRLQWV�IURP�
D�769�FRQWDLQLQJ�RXU�GDWD�EXW��JLYHQ�WKDW�3URFHVVLQJ�GHDOV�ZLWK�769�ILOHV�UDWKHU�FOHDQO\��WKLV�
VKRXOG�QRW�EH�DOO�WKDW�GLIILFXOW���6HH�EHORZ�IRU�DQ�LPDJH�RI�WKH�SUHOLPLQDU\�YLVXDOL]DWLRQ�,�ZDV�DEOH�
WR�JHQHUDWH�ZLWK�SRLQWV�SORWWHG�DW�3DULV��%XHQRV�$LUHV��9LHQWLDQH��6HDWWOH��%DUURZ��&DSH�RI�*RRG�
+RSH��(FXDGRU��DQG�7XUNH\�
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@

http://en.wikipedia.org/wiki/Equirectangular_projection
http://en.wikipedia.org/wiki/Equirectangular_projection
http://en.wikipedia.org/wiki/Equirectangular_projection
http://en.wikipedia.org/wiki/Equirectangular_projection
http://forum.processing.org/topic/using-a-world-map-in-processing


�
>QRWH�E\�JWUHYLQR�������@
�
$�SRLQW�RI�FRQFHUQ�WKDW�QHHGV�WR�EH�DGGUHVVHG�LQ�WKH�XSFRPLQJ�PHHWLQJ�ZLWK�WKH�7)�LV�WKH�YLHZ�
RI�WKLV�SURMHFWLRQ�JLYHQ�WKH�QDWXUH�RI�RXU�GDWD��VLQFH�WKH�³5LQJ�RI�)LUH´�HQFRPSDVVHV�ZKDW�LV�
FXUUHQWO\�WKH�(DVW�DQG�:HVW�VLGHV�RI�RXU�SURMHFWLRQV��,�ZRQGHU�LI�LW�ZRXOG�QRW�EH�EHWWHU�WR�XVH�
VRPHWKLQJ�PRUH�VLPLODU�WR�RXU�RULJLQDO�VNHWFKHV��IRU�H[DPSOH�ZLWK�WKH�3DFLILF�2FHDQ�LQ�WKH�
FHQWHU��7KH�ORQJLWXGLQDO�VSDQ�RI�WKH�SURMHFWLRQ�LV�ILQH��VR�EWZDOVK�DQG�,�IHHO�LW�ZRXOG�EH�EHVW�WR�
MXVW�WR�PDQXDOO\�HGLW�WKH�PDS�DQG�VKLIW�WKH�FRRUGLQDWHV�DV�QHHGHG��EXW�ZH�ZLOO�ZDLW�XQWLO�WKH�IXOO�
JURXS�7)�PHHWLQJ�WR�LPSOHPHQW�DQ\�FKDQJHV���
�
7KH�FXUUHQW�SURMHFWLRQ�LWVHOI�LV�FOHDUO\�ILQH�DQG�ZD\�PRUH�WKDQ�DGHTXDWH�IRU�RXU�SURWRW\SH��
WKRXJK�LI�LW�LV�WKRXJKW�WR�EH�QHFHVVDU\��ZH�FDQ�DWWHPSW�WR�PDNH�WKLV�PRGLILFDWLRQ�IRU�WKH�ODWHU�
VWDJHV�LQ�RXU�SURMHFW�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



*,7�5HSRVLWRU\�1RZ�6HW�8S�IRU�*URXS�&ROODERUDWLRQ
>HQWU\�E\�EWZDOVK�������@
�
7RGD\��,�VHW�XS�D�SULYDWH�JLW�UHSRVLWRU\�RQ�ELWEXFNHW�VR�LW�ZLOO�EH�H[WUHPHO\�HDV\�IRU�XV�WR�
FROODERUDWH�RQ�FRGH��HYHQ�LI�ZH�DUH�QRW�LQ�WKH�VDPH�ORFDWLRQ�RYHU�WKH�QH[W�FRXSOH�RI�ZHHNV���
7KLV�ZD\�ZH�FDQ�HDVLO\�DYRLG�WKH�ORJLVWLFDO�QLJKWPDUH�RI�HPDLOLQJ�GLIIHUHQW�YHUVLRQV�RI�WKH�VDPH�
FRGH�EDFN�DQG�IRUWK�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@

http://git-scm.com/
http://bitbucket.org


0RUH�'DWD�&OHDQLQJ�DQG�$XWRPDWLRQ�RI�3RLQW�3ORWWLQJ�LQ�3URWRW\SH
>HQWU\�E\�EWZDOVK�������@
�
7RGD\��QRZ�WKDW�,�KDYH�FRQILUPHG�WKDW�P\�LPSOHPHQWDWLRQ�RI�D�IHZ�VDPSOH�SRLQWV�LV�IXQFWLRQDO��
,�WRRN�RXU�;/6�ILOH�RI�HDUWKTXDNH�GDWD�DQG�EHJDQ�WR�FOHDQ�LW�XS�VRPH�PRUH�ZLWK�*RRJOH�5HILQH�
VSHFLILFDOO\�IRU�WKH�SXUSRVH�RI�HDVLO\�LQWHJUDWLQJ�LW�ZLWK�RXU�H[LVWLQJ�3URFHVVLQJ�FRGH���,Q�WHUPV�RI�
WKH�FOHDQLQJ�WKDW�ZDV�SHUIRUPHG��,�UHQDPHG�WKH�FROXPQV�WR�UHDG�PRUH�VHQVLEO\��HOLPLQDWHG�GDWD�
HQWULHV�WKDW�GLG�QRW�LQGLFDWH�D�ODWLWLWXGH�DQG�ORQJLWXGH�IRU�WKH�ORFDWLRQ��DQG�WKHQ�GLG�VR�IRU�WKH�
URZV�RI�GDWD�WKDW�VLPLODUO\�GLG�QRW�DFWXDOO\�UHSRUW�D�PDJQLWXGH�
�
1RZ��ZH�KDYH�LPSOHPHQWHG�D�ZD\�WR�DXWRPDWLFDOO\�PDS�RXU�ODWLWXGLQDO�ORQJLWXGLQDO�FRRUGLQDWHV�
RQWR�RXU�JULG�RI�[�\�SL[HOV��DV�GHPRQVWUDWHG�EHORZ�
�

�
>QRWH�E\�JWUHYLQR������@
�
7KDQNIXOO\�ZH�JRW�WKLV�WR�ZRUN��DIWHU�GHDOLQJ�ZLWK�VRPH�QXOO�SRLQWHU�H[FHSWLRQV���EXW�ZH�QHHG�WR�
ZRUN�RQ�RXU�GDWD�GHQVLW\��L�H��KRZ�WR�GHDO�ZLWK�PXOWLSOH�SRLQWV�RYHUODSSLQJ��DV�WKLV�ZLOO�EHFRPH�
HVSHFLDOO\�LPSRUWDQW�DV�ZH�LPSOHPHQW�XVHU�LQWHUDFWLRQ��7KLV�ZLOO�SUREDEO\�UHVROYH�LWVHOI�D�ELW�DV�
ZH�DGG�ILOWHUV�E\�WLPH�DQG�RWKHU�FKDUDFWHUVWLFV�RI�WKH�GDWD��EXW�PD\�VWLOO�EH�DQ�LVVXH�DV�ZH�PRYH�
IRUZDUG�DQG�VKRXOG�EH�NHSW�LQ�FRQVWDQW�FRQVLGHUDWLRQ�
�
�
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



$GGLWLRQDO�'DWD�&OHDQXS���&OXVWHULQJ
>HQWU\�E\�DQWRQ\EHWW��������#������SP@���
�
$V�EWZDOVK�QRWHG��PRVW�RI�WKH�ILHOGV�LQ�WKH��(DUWKTXDNH�/RFDWLRQ�1DPH´�FROXPQ�DUH�QRW�
JURXSHG�LQWR�GLVWLQFW�FOXVWHUV��)RU�LQVWDQFH��ILHOGV�WKDW�FRXOG�HDVLO\�EH�FOXVWHUHG�LQWR�³�$OEDQLD���
H[LVWHG�LQ�GLIIHUHQW�IRUPV�VXFK�DV��$OEDQLD�(OEDVDQ����$OEDQLD�(OEDVDQ�3HTLQ���³$OEDQLD��
.RUFH��6WDURYH��3RJUDGHF��6DO[KOMDV´�RU�ILHOGV�WKDW�EHORQJ�WR�WKH�³&DOLIRUQLD´�JURXS�H[LVWHG�
DV�³&DOLIRUQLD��%LJ�'HDU�&LW\´���³&DOLIRUQLD��&HQWUDO��&RDOLQJD´�HWF��,QDVPXFK�DV�WKHVH�GLIIHUHQW�
JURXSV�SURYLGH�VSHFLILFLW\�RI�WKH�HDUWKTXDNH�ORFDWLRQ��ZH�IHOW�WKDW�WKLV�ZDV�UHGXQGDQW�JLYHQ�
WKDW�WKH�ORQJLWXGHV�DQG�ODWLWXGHV�ZLOO�SHUIRUP�WKLV�VDPH�IXQFWLRQ��8VLQJ�*RRJOH�5HILQH¶V�WH[W�
IDFHW�IHDWXUH��,�PDQDJHG�WR�WUDQVIRUP�WKH�LQLWLDO������JURXSV�LQWR�����JURXSV��HDFK�JURXS�
UHSUHVHQWLQJ�D�SDUWLFXODU�FRXQWU\�RU�UHJLRQ��)RU�ORFDWLRQV�LQ�WKH�86��,�FKRVH�WR�UHPDLQ�ZLWK�WKH�
6WDWH�QDPHV�VLQFH�WKLV�ZLOO�EH�PRUH�UHOHYDQW�DQG�HIILFLHQW�LQ�UHOD\LQJ�WKH�ORFDWLRQ��&HUWDLQ�ILHOGV�
FRQWDLQHG�JHQHUDOL]HG�UHJLRQ�QDPHV�WKDW�FRXOG�EH�IXUWKHU�EURNHQ�GRZQ�LQWR�PRUH�GLVWLQFW�JURXSV�
H�J�³%DONDQV�1:��6ORYHQLD��,OLUVND���´��DQG�³%DONDQV�1:��6HUELD��.UDMHYR���´�FRXOG�EH�EURNHQ�
GRZQ�LQWR�WKH�UHVSHFWLYH�FRXQWULHV�L�H�6ORYHQLD�DQG�6HUELD��
�
,Q�DGGLWLRQ�WR�PDLQWDLQLQJ�XQLIRUPLW\�LQ�WKH�FOXVWHULQJ�RI�WKH�ILHOGV��JURXSLQJ�WKH�ILHOGV�LQWR�
FRXQWULHV�UHJLRQ�ZLOO�SURYH�XVHIXO�RQFH�ZH�VWDUW�LPSOHPHQWLQJ�VHDUFK�RU�ILOWHULQJ�IHDWXUHV�EDVHG�
RQ�FRXQWU\�QDPHV��
�
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@

http://www.ngdc.noaa.gov/nndc/struts/results?bt_0=1900&st_0=2010&type_17=EXACT&query_17=None+Selected&op_12=eq&v_12=&type_12=Or&query_14=None+Selected&type_3=Like&query_3=&st_1=&bt_2=&st_2=&bt_1=&bt_4=&st_4=&bt_5=&st_5=&bt_6=&st_6=&bt_7=&st_7=&bt_8=&st_8=&bt_9=&st_9=&bt_10=&st_10=&type_11=Exact&query_11=&type_16=Exact&query_16=&bt_18=&st_18=&ge_19=&le_19=&display_look=1&t=101650&s=1&submit_all=Search+Database


0RGLI\LQJ�0DS�,PDJH�WR�6XLW�5LQJ�RI�)LUH
>HQWU\�E\�JWUHYLQR������@
�
)LQLVKHG�HGLWLQJ�WKH�PDS�SHU�RULJLQDO�VNHWFKHV�OD\RXW��L�H��FHQWHUHG�3DFLILF�2FHDQ�DQG�5LQJ�RI�
)LUH��7KLV�VKRXOG�PDNH�RXU�XVHU�LQWHUDFWLRQ�D�ORW�PRUH�IULHQGO\��DV�ZHOO�DV�DOORZLQJ�WUHQGV�LQ�RXU�
GDWD�WR�EH�SHUFHLYHG�D�ELW�HDVLHU��QRZ�WKDW�XVHUV�KDYH�D�³FHQWUDO´�DUHD�RI�IRFXV��,W�VKRXOG�EH�
QRWHG�WKDW�LQ�HGLWLQJ�WKH�PDS�WR�WKLV�QHZ�FRQILJXUDWLRQ��LW�ZDV�GLVFRYHUHG�WKDW�WKH�PDS�ZDV�QRW�
ZKROO\�DFFXUDWH�ZLWK�UHVSHFW�WR�ODQG�PDVV��WKDW�LV��DORQJ�WKH�SUHYLRXVO\�VHSDUDWHG�%HULQJ�6WUDLW�
KDG�D�QRWLFHDEOH�JDS�LQ�ODQG�PDVV��HTXLYDOHQW�WR�DERXW��[���SL[HOV�RI�ODQG��7KLV�JDS�ZDV�ILOOHG�
LQ�WR�UHIOHFW�WKH�DFWXDO�VWDWH�RI�WKH�DUHD��7KLV�VKRXOGQ¶W�SUHVHQW�DQ\�HUURUV�RU�GLIILFXOWLHV�DV�ZH�
PRYH�IRUZDUG� �

�
&KDQJLQJ�RXU�FRGH�WR�GHDO�ZLWK�WKH�QHZ�VSDWLDO�FRRUGLQDWHV�RI�RXU�GDWD�VKRXOG�EH�IDLUO\�
VWUDLJKWIRUZDUG�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



&RGH�8SGDWH�WR�0DWFK�5HYLVHG�0DS
>HQWU\�E\�EWZDOVK�������@
�
*LYHQ�WKH�QHZO\�UHYLVHG�PDS�WKDQNV�WR�JWUHYLQR��,�KDYH�UHYLVLWHG�WKH�SRUWLRQ�RI�P\�FRGH�WKDW�
GHWHUPLQHV�KRZ�ODWLWXGH�DQG�ORQJLWXGLQDO�SRLQWV�DUH�FRQYHUWHG�LQWR�SL[HO�FRRUGLQDWHV�DQG�DGGHG�
D�ULJKWZDUG�VKLIW�IRU�YDOXHV�WKDW�ZHUH�RULJLQDOO\�LQ�WKH�OHIW�KDOI�DQG�D�OHIWZDUG�VKLIW��RU�D�ULJKWZDUG�
ZUDSDURXQG�GHSHQGLQJ�RQ�SHUVSHFWLYH��IRU�SRLQWV�WKDW�RULJLQDOO\�IHOO�RQ�WKH�ULJKW�KDOI�RI�RXU�PDS���
1RZ�ZH�DUH�QLFHO\�VHW�XS�WR�PRYH�IRUZDUG�ZLWK�LPSOHPHQWLQJ�XVHU�LQWHUDFWLRQ��DGGLWLRQDO�SDQHV�
RI�YLVXDOL]DWLRQ��DQG�RWKHU�IHDWXUHV�LQ�WKH�FRPLQJ�ZHHNV�

�
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



8SGDWHG�6NHWFKHV�)RU�$SULO��WK�0HHWLQJ�Z��7)
>HQWU\�E\�JWUHYLQR������@
�
:LWK�WKH�ODUJH�DPRXQWV�RI�SURJUHVV�PDGH�VLQFH�WKH�RULJLQDO�VNHWFKHV�DQG�LQ�SUHSDUDWLRQ�IRU�
WKH�VHFRQG�PHHWLQJ�ZLWK�RXU�7)��$]DOHD��LQ�WKH�XSFRPLQJ�GD\V��,�KDYH�FUHDWHG�DQ�XSGDWHG�
VNHWFK�RI�RXU�ILQDO�YLVXDOL]DWLRQ��7KLV�QHZ�VNHWFK�HQFRPSDVVHV�WKH�XSGDWHG�ZRUOG�PDS�ZH�KDYH�
FKRVHQ��DV�ZHOO�DV�LPSOHPHQWV�WKH�PDMRU�FULWLTXH�IURP�WKH�ILUVW�7)�PHHWLQJ��H�J��D�VOLGHU�WKDW�
DOORZV�D�UDQJH�RI�\HDUV�WR�EH�YLHZHG��,W�VKRXOG�EH�QRWHG�WKDW�RQ�WKH�ZKROH��SHU�WKH�QRWHV�IURP�
WKH�LQLWLDO�7)�PHHWLQJ��WKH�RULJLQDO�VNHWFKHV�GLG�QRW�SRVVHVV�DQ\�IXUWKHU�DUHDV�RI�QHFHVVDU\�
LPSURYHPHQWV��2Q�WKDW�QRWH��WKH�UHVW�RI�P\�XSGDWHV�WR�WKH�VNHWFKHV�ZHUH�WKLQJV�VXFK�DV�
VWUHDPOLQLQJ�GDWD�WDEOHV��DGGLQJ�GHWDLO�ZKHUH�QHFHVVDU\��DGGLQJ�D�OHJHQG�IRU�JUHDWHU�FODULW\��DQG�
RWKHU�WKLQJV�RI�WKDW�QDWXUH��
�
$V�ZH�SURJUHVV�IXUWKHU�LQWR�WKH�FUHDWLRQ�RI�RXU�YLVXDOL]DWLRQ��LW�LV�WR�EH�GHWHUPLQHG�WKH�H[DFW�
OD\RXW�RI�RXU�YLVXDOL]DWLRQ��7KH�OD\RXW�SUHVHQWHG�LQ�WKH�VNHWFKHV�LV�PRUH�IRU�WKH�VDNH�RI�
SUHVHQWDWLRQ�WKDQ�IHDVLEOH��DV�WKH�ZRUOG�PDS�ZLOO�KDYH�WR�EH�IDLUO\�VL]HDEOH�WR�EH�HDVLO\�YLHZHG�
E\�WKH�XVHU��EXW�WKHUH�LV�DOVR�D�ORW�RI�QHFHVVDU\�LWHPV�WKDW�PXVW�EH�JLYHQ�VSDFH��0\�FXUUHQW�
UHFRPPHQGDWLRQ�LV�WKDW�ZH�UHVHDUFK�SRS�XS�PXOWLSOH�ZLQGRZV�EDVHG�RQ�XVHU�LQSXW��L�H��FOLFN�RQ�
D�GDWD�SRLQW��D�VPDOO�ZLQGRZ�ZLWK�UHOHYDQW�LQIRUPDWLRQ�SRSV�XS�IDGHV�LQ��
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



)HHGEDFN�IURP�7)��$]DOHD���3URMHFW�&KHFN�,Q
>HQWU\�E\�EWZDOVK�������@
�

Ɣ 0DS�ORRNV�JRRG�IRU�EDFNJURXQG
Ɣ ([FHOOHQW�WKDW�ZH�DOUHDG\�KDYH�DOO�RXU�GDWD�FROOHFWHG�DQG�FOHDQHG
Ɣ 6NHWFKHV�LQGLFDWLQJ�WKH�QH[W�VWHSV�IRU�XVHU�LQWHUDFWLRQ�VKRZ�D�JRRG�VHQVH�RI�GLUHFWLRQ
Ɣ &HUWDLQO\�FRQVLGHU�LPSOHPHQWLQJ�D�GRXEOH�VOLGHU

ż 6WDUW�ZLWK�D�VLQJOH�VOLGHU��WKHQ�WKLQN�RI�ZD\V�WR�H[WHQG�LW
Ɣ 7KLQN�RI�KRZ�WR�SRVVLEO\�LPSOHPHQW�]RRPLQJ

ż $V�,�GLG�LQ�WKH�H[WUD�FUHGLW�IRU�D�SDVW�3URFHVVLQJ�+:��]RRPLQJ�SDQQLQJ
ż 3HUKDSV�WKH�6FUROO:KHHO�HYHQW�PD\�EH�XVHIXO

Ɣ 7KLQN�RI�DGGLWLRQDO�SDQHV�WR�DGG�WR�YLVXDOL]DWLRQ
Ɣ ,QFRUSRUDWH�RWKHU�GDWD�HOHPHQWV�LQ�YLVXDO�HQFRGLQJ�

ż (DUWKTXDNH�PDJQLWXGH��5LFKWHU�VFDOH��IRU�VL]H
ż 'LIIHUHQW�FRORUV�IRU�SUHVHQFH�RI�7VXQDPLV�DQG�9ROFDQRHV
ż 9LGHRV�,PDJHV�RI�(DUWKTXDNHV���H[SORUH�SRVVLELOLW\�KHUH

Ɣ 1HHG�WR�JHW�DOO�JURXS�PHPEHUV�JRLQJ�ZLWK�*,7
Ɣ �DOVR�WKLV�LV�KLODULRXV��KWWS���ZZZ�FRPPLWORJVIURPODVWQLJKW�FRP��
Ɣ �WKHVH�QRWHV�KDYH�EHHQ�DGGHG�WR�WKH�*,7�UHSR�DV�ZHOO�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@
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1H[W�6WHSV�ZLWK�&RGLQJ��,QFOXVLRQ�DQG�(QFRGLQJ�RI�$GGLWLRQDO�'DWD
>HQWU\�E\�EWZDOVK�������@
�
,Q�RUGHU�WR�PRYH�IRUZDUG�ZLWK�RXU�YLVXDOL]DWLRQ��ZH�QHHG�WR�EH�DEOH�WR�UHVL]H�WKH�PDS�LPDJH�
ZLWKLQ�WKH�3URFHVVLQJ�GLVSOD\�DOO�WKH�ZKLOH�NHHSLQJ�RXU�SORWWHG�SRLQWV�DURXQG�WKH�ZRUOG�
SURSRUWLRQDOO\�LQ�WKHLU�SURSHU�ORFDWLRQV���$IWHU�VSHQGLQJ�VRPH�WLPH�ZLWK�WKH�FRGH��,�UHDOL]HG�WKH�
ZHOO�IDFWRUHG�RXW�FRGH�,�RULJLQDOO\�ZURWH�PDGH�LW�LQFUHGLEO\�HDV\�WR�QRZ�KDYH�RXU�3URFHVVLQJ�ILOHV�
RXWSXW�D�GLVSOD\�PXFK�OLNH�WKH�IROORZLQJ�LPDJH�
�

�
�

7KH�QH[W�VWHS�ZDV�WR�LPSOHPHQW�VRPH�YLVXDO�HQFRGLQJV�IRU�DGGLWLRQDO�DVSHFWV�RI�RXU�GDWD��VXFK�
DV�YDU\LQJ�WKH�FRORU�RI�WKH�SORWWHG�SRLQWV�EDVHG�RQ�WKH�SUHVHQFH�RU�ODFN�RI�WVXQDPLV�YROFDQRHV�
DW�WKH�WLPH�DQG�ORFDWLRQ�RI�HDFK�HDUWKTXDNH�DQG�YDU\LQJ�WKH�VL]HV�RI�WKH�SORWWHG�SRLQWV�EDVHG�RQ�
WKH�PHDVXUH�RI�PDJQLWXGH�RQ�WKH�5LFKWHU�VFDOH���$�SUHOLPLQDU\�UHVXOW�DIWHU�ILQLVKLQJ�ZULWLQJ�XS�
VRPH�TXLFN�FRGH�WR�DFFRPSOLVK�WKLV�ORRNV�OLNH�WKH�IROORZLQJ�
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



�
2I�FRXUVH��LW�LV�SUHWW\�FOHDU�WKDW�WKH�GHQVLW\�RI�RXU�GDWD�LV�UDWKHU�KLJK��VR�LW�ZRXOG�EH�EHVW�LI�ZH�
ZHUH�WR�LPSOHPHQW�VRPH�XVHU�LQWHUDFWLYLW\�WKDW�ZRXOG�HQDEOH�DGGLWLRQDO�ILOWHULQJ�VR�WKDW�WKH�
XVHUV�ZLOO�EH�DEOH�WR�GHULYH�PRUH�PHDQLQJ�IURP�RXU�YLVXDOL]DWLRQ���)RU�GHEXJJLQJ�SXUSRVHV��,�
WKRXJKW�LW�ZRXOG�EH�D�JRRG�LGHD�WR�KDYH�D�UHDO�WLPH�XSGDWHG�WH[W�ILHOG�WKDW�VKRZV�XV�WKH�SL[HO�
FRRUGLQDWHV�RI�WKH�FXUVRU���+RZHYHU��,�UDQ�LQWR�D�SUREOHP�ZLWK�SODFLQJ�WKLV�WH[W�ILHOG�RQ�WKH�
3URFHVVLQJ�ZLQGRZ�DQG�QRW�RYHU�WKH�PDS���WKH�WH[W�ILHOG�ZRXOG�FRQWLQXDOO\�RYHUZULWH�LWVHOI�UDWKHU�
WKDQ�UHSODFH�LWVHOI�HYHU\WLPH�LW�QHHGHG�WR�EH�XSGDWHG��7KH�SUREOHP�LV�GRFXPHQWHG�LQ�WKH�EHORZ�
LPDJH�
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



�
1RWLFH�KRZ�WKH�H[DFW�VDPH�WH[W�ILHOG�,�DOVR�LQVWDQWLDWHG�RYHU�WKH�PDS�LPDJH�GRHV�QRW�KDYH�
WKLV�VDPH�SUREOHP���$IWHU�GRLQJ�VRPH�EULHI�UHVHDUFK��,�ZDV�QRW�DEOH�WR�GHWHUPLQH�ZK\�WKLV�ZDV�
KDSSHQLQJ��EXW�,�GLG�KDYH�D�JRRG�LGHD�DV�WR�KRZ�WR�IL[�WKH�SUREOHP���$OO�,�GLG�ZDV�PDNH�D�ZKLWH�
31*�LPDJH�RI�WKH�VDPH�UHVROXWLRQ�DV�WKH�3URFHVVLQJ�GLVSOD\�DQG�ORDG�WKDW�LPDJH�LQ�MXVW�SULRU�WR�
P\�ORDGLQJ�RI�WKH�PDS���$QG��VXUH�HQRXJK��WKH�SUREOHP�ZDV�QR�PRUH�
�

�
1RZ�WKDW�,�KDYH�UHVROYHG�WKH�LVVXH�ZLWK�SUHVHQWLQJ�GHEXJJLQJ�WH[W�UHJDUGLQJ�FXUVRU�ORFDWLRQ��,�
FRXOG�WKHQ�EHJLQ�WKH�LPSOHPHQWDWLRQ�RI�VRPH�XVHU�LQWHUDFWLRQ�DQG�ILOWHULQJ���$W�WKLV�VWDJH�LQ�WKH�
YLVXDOL]DWLRQ�FUHDWLRQ�SURFHVV��,�HOHFWHG�WR�LPSOHPHQW�VOLGHUV�DV�XSSHU�DQG�ORZHU�ERXQGV�RQ�
WKH�\HDUV�RI�HDUWKTXDNH�GDWD�WR�EH�GLVSOD\HG�VR�WKDW�YDULRXV�UDQJHV�RI�WLPH�FDQ�EH�SORWWHG�DQG�
VLQJOHG�RXW�IURP�HDFK�RWKHU���$V�RI�QRZ��WKH�ERWWRP�VOLGHU�LQGLFDWHV�WKH�ORZHU�ERXQG�RQ�\HDUV�
WR�EH�SORWWHG�ZKLOH�WKH�XSSHU�VOLGHU�GHWHUPLQHV�WKH�XSSHU�ERXQG�RQ�\HDUV�WR�EH�SORWWHG���,I�WKH�
ORZHU�ERXQG�VOLGHU�RYHUVWHSV�WKH�XSSHU�ERXQG�VOLGHU��ZKLFK�VKRXOG�QRW�EH�SRVVLEOH���P\�FXUUHQW�
LPSOHPHQWDWLRQ�VLPSO\�GLVSOD\V�RQO\�WKH�HDUWKTXDNHV�WKDW�RFFXUUHG�LQ�WKH�\HDU�RI�WKH�ORFDWLRQ�RI�
WKH�XSSHU�ERXQG�VOLGHU���
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



�
2I�FRXUVH��VRPH�RI�WKH�QH[W�VWHSV�ZLWK�UHVSHFW�WR�WKLV�SURMHFW�LQFOXGH�LPSURYLQJ�WKH�ORRN�DQG�IHHO�
RI�WKH�YLVXDOL]DWLRQ��DGGLQJ�DGGLWLRQDO�SDQHV�RI�JUDSKV��SHUKDSV�EDU�JUDSKV�DQG�RWKHU�ZD\V�RI�
HQFRGLQJ�DQG�ORRNLQJ�DW�RXU�LQIRUPDWLRQ���DQG�H[SORULQJ�WKH�&RQWURO3��OLEUDU\�IRU�3URFHVVLQJ�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



0RUH�:RUN�ZLWK�9LVXDOL]DWLRQ��6OLGHUV��9LVXDO�(QFRGLQJV��HWF
>HQWU\�E\�EWZDOVK���JWUHYLQR�������@�
�
7RQLJKW�ZH�KDG�\HW�DQRWKHU�JURXS�PHHWLQJ�WR�GLVFXVV�WKH�QH[W�VWHSV�ZLWK�RXU�SURMHFW���7KH�ILUVW�
SRVVLELOLW\�ZH�H[SORUHG�ZDV�D�LPSOHPHQWLQJ�D�VLQJOH�VOLGHU�E\�VXSHULPSRVLQJ�WKH�WZR�VOLGHUV�
EWZDOVK�KDG�DOUHDG\�FUHDWHG���
�

�
7KH�UHVXOWV�ZHUH�PDUJLQDOO\�VXFFHVVIXO��EXW�ZH�KDG�LVVXHV�ZLWK�GLIIHUHQWLDWLQJ�EHWZHHQ�ZKLFK�
VOLGHU�WKH�XVHU�LQWHQGHG�RQ�FOLFNLQJ���+RZHYHU��WKLV�ZDV�TXLFNO\�UHVROYHG�DV�3URFHVVLQJ�
DOORZV�XV�WR�HDVLO\�GLIIHUHQWLDWH�EHWZHHQ�OHIW�DQG�ULJKW�FOLFNV���,W�ZDV�WKHQ�VLPSO\�D�PDWWHU�RI�
GLIIHUHQWLDWLQJ�EHWZHHQ�WKH�OHIW�DQG�ULJKW�FOLFN�IRU�WKHVH�WZR�VOLGHU�KDQGOHV�WR�HQVXUH�WKH�FRUUHFW�
VOLGHU�ZRXOG�EH�VHOHFWHG�DV�WKH�XVHU�LQWHQGHG���7KH�OHIW�FOLFN�FRUUHVSRQGV�ZLWK�WKH�ORZHU�ERXQG�
VOLGHU��ZKLFK�LV�DOVR�SK\VLFDOO\�WR�WKH�OHIW�RI�WKH�RWKHU�VOLGHU�EDU���DQG�WKH�ULJKW�FOLFN�FRUUHVSRQGV�
ZLWK�WKH�XSSHU�ERXQG�VOLGHU�E\�GHVLJQ��ZKLFK�LV�SK\VLFDOO\�WR�WKH�ULJKW�RI�WKH�ORZHU�ERXQG�VOLGHU�
EDU��
�
,Q�RUGHU�WR�IRFXV�RQ�D�VSHFLILF�\HDU��XVHUV�FDQ�ERWK�GUDJ�WKH�VOLGHUV�LQGLYLGXDOO\�DV�QRUPDO�XVLQJ�
OHIW�DQG�ULJKW�FOLFN�DQG�GUDJ��RU�FOLFN�WKH�OHIW�DQG�ULJKW�PRXVH�EXWWRQV�VLPXOWDQHRXVO\��RU�VLPSO\�
LQ�VXFFHVVLRQ�ZLWKRXW�PRYLQJ�WKH�FXUVRU��WR�KDYH�ERWK�VOLGHUV�IRFXV�LQ�RQ�WKH�VDPH�\HDU��,W�
ZDV�WKHQ�VLPSO\�D�PDWWHU�RI�GLIIHUHQWLDWLQJ�WKH�VOLGHUV�E\�FRORU�VXFK�WKDW�WKH�VOLGHU�UHVSRQVLEOH�
IRU�ORZHU�ERXQG��JUD\��DQG�WKH�VOLGHU�UHVSRQVLEOH�IRU�WKH�XSSHU�ERXQG��ZKLWH��DUH�FOHDUO\�
GLVWLQJXLVKDEOH��7DON�DERXW�VRPH�VPRRWK�XVHU�LQWHUDFWLRQ�
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



6OLGHUV�LQ�VDPH�ORFDWLRQ��VLQJOH�\HDU��WULJJHUHG�E\�VLPXOWDQHRXV�OHIW�DQG�ULJKW�FOLFN��
�

�
,W�VKRXOG�EH�QRWHG�WKDW�ZH�KDYH�HGLWHG�WKH�VOLGHU�IXQFWLRQV��LQ�SDUWLFXODU��WKH�VOLGHU�SGH�FODVV�ILOH��

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



VXFK�WKDW�LW�LV�SK\VLFDOO\�LPSRVVLEOH�IRU�WKH�XVHU�WR�GUDJ�WKH�ORZHU�ERXQG�VOLGHU�EH\RQG�WKH�XSSHU�
ERXQG�VOLGHU��VR�DV�WR�DYRLG�DQ�LPSRVVLEOH�µUDQJH¶�RI�\HDUV�ZKHUH�WKH�ORZHU�ERXQG�RYHUVWHSV�WKH�
XSSHU�ERXQG��:KHQ�WKH�XSSHU�ERXQG�VOLGHU�LV�PRYHG�LV�GUDJJHG�EHORZ�WKH�ORZHU�ERXQG�VOLGHU��
WKH�ORZHU�ERXQG�VOLGHU�PRYHV�ZLWK�LW��IRFXVLQJ�LQ�RQ�RQH�\HDU��DV�VKRZQ�DERYH�
�
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



'LYLGHG�7DVNV��:HHN�RI�$SULO��WK�DQG�2QZDUG
>HQWU\�E\�EWZDOVK�������@
�
0RYLQJ�IRUZDUG��ZH�KDYH�VHYHUDO�PDLQ�WDVNV�WKDW�QHHG�WR�EH�DGGUHVVHG�DQG�WKDW�KDYH�EHHQ�
DVVLJQHG�WR�HDFK�RI�XV��DV�WKH�GHDGOLQH�LV�IDVW�DSSURDFKLQJ�

�� &UHDWLQJ�D�VHFRQGDU\�GDWD�ILOH�FRQWDLQLQJ�DYHUDJHV�RI�HDFK�HDUWKTXDNHV�YDULRXV�GDWD�
WKLQJV��IRU�XVH�LQ�EDU�JUDSK��>DQWRQ\EHWW@

�� ,PSOHPHQWLQJ�DQG�UHILQLQJ�WKH�EDU�FKDUW��VHH�EHORZ����>JWUHYLQR@
�� ,PSOHPHQWLQJ�KRYHU�DQG�FOLFN�FRQFHUQLQJ�GDWD�SRLQWV��VXFK�WKDW�DOO�WKH�UHOHYDQW�

LQIRUPDWLRQ�DERXW�HDFK�GDWD�SRLQW�LV�SUHVHQWHG�LQ�D�UHDGDEOH�WDEOH���>EWZDOVK@
�� &OHDQLQJ�XS��RUJDQL]LQJ�YLVXDOL]DWLRQ�VSDFH��DGGLQJ�OHJHQG��>EWZDOVK�$//@

�
6XSSOHPHQWDU\�WDVNV��WR�EH�GRQH�DIWHU�LQLWLDO������GHDGOLQH��

�� 6FUHHQFDVW��a�PLQ��IRU�SUHVHQWDWLRQV��GXH�6XQGD\��������WR�EH�GRQH�RYHU�WKDW�ZHHNHQG�
�� ([SRUW�WR�KWPO�ZHEVLWH��GXH�)ULGD\��������WR�EH�GRQH�RYHU�WKH�ZHHN�OHDGLQJ�XS�WR�WKDW�

GD\���ZLOO�QRW�EH�WRR�GLIILFXOW�JLYHQ�WKH�FRQYHQLHQW�³([SRUW�$SSOHW´�DELOLW\�LQ�3URFHVVLQJ�
�
)RU�%DU�&KDUW��PRUH�GDWD�ZRUN��

Ɣ 2QH�HQWU\�SHU�\HDU
Ɣ )RU�HDFK�\HDU�

ż $YHUDJH�PDJQLWXGH�IRU�WKDW�\HDU
ż $YHUDJH�&RVW�����IRU�WKDW�\HDU
ż $YHUDJH�/LYHV�/RVW�IRU�WKDW�\HDU
ż 7LPH�RI�\HDU�DYHUDJH��SHUKDSV"�

Ŷ 'LYLGHG�LQWR�VHDVRQV"�0D\�QRW�EH�ZRUWK�LW��WKRXJK�SRWHQWLDOO\�ZRUWK�
H[SORULQJ��

ż 1XPEHU�RI�SKRWRV�DYDLODEOH�DV�GDWD��PD\�EH�ZRUWK�ORRNLQJ�DW
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



,PSOHPHQWDWLRQ�RI�+RYHU�(IIHFWV�DQG�:RUN�7RZDUGV�0RUH�8VHU�,QWHUDFWLRQ
>HQWU\�E\�EWZDOVK�������@
�
1RZ�WKDW�ZH�DUH�DGGLQJ�PRUH�XVHU�LQWHUDFWLRQ�WR�RXU�YLVXDOL]DWLRQ��WKHUH�DUH�D�IHZ�WKLQJV�
WKDW�QHHG�WR�EH�FRQVLGHUHG���7KH�ILUVW�WDVN�,�VHW�RXW�ZLWK�WKLV�HYHQLQJ�ZDV�WR�LPSOHPHQW�
VRPH�VRUW�RI�KRYHU��RU�FOLFNLQJ��HIIHFW�ZKHQ�WKH�XVHU�LQWHQGV�WR�VLQJOH�RXW�D�SDUWLFXODU�SRLQW�
LQ�WKH�YLVXDOL]DWLRQ���,�UHYLVLWHG�WKH�FRGH�ZULWWHQ�IRU�D�SDVW�SUREOHP�VHW��WKH�EDVNHWEDOO�GDWD�
YLVXDOL]DWLRQ�ZKHUHLQ�ZH�ZHUH�WR�ZULWH�RXU�RZQ�KRYHU�HIIHFW�DQG�LPSOHPHQW�VRPH�RWKHU�IRUPV�
RI�XVHU�LQWHUDFWLRQ��DQG�DGDSWHG�LW�IRU�XVH�KHUH�LQ�RXU�SURMHFW���,QLWLDOO\��,�UDQ�LQWR�VRPH�SUREOHPV�
ZLWK�PXOWLSOH�SRLQWV�EHLQJ�VHOHFWHG�YLD�WKH�KRYHU�HIIHFW��DV�WKH�EHORZ�VFUHHQVKRW�LQGLFDWHV�
�

�
7KH�ZD\�WR�IL[�WKLV��RI�FRXUVH��ZDV�WR�KDYH�VRPH�VRUW�RI�JOREDO�ERROHDQ�YDULDEOH�WKDW�ZRXOG�RQO\�
SHUPLW�RQH�SORWWHG�SRLQW�WR�EH�VHOHFWHG�DW�D�WLPH���7KLV�ZDV�HDV\�HQRXJK��WKRXJK�DV�D�JURXS�ZH�
GHFLGHG�D�EHWWHU�GHVLJQ�FKRLFH�ZRXOG�EH�WR�KDYH�WKLV�EH�D�³FOLFN´�LQWHUDFWLRQ�LQVWHDG�RI�D�³KRYHU´�
LQWHUDFWLRQ��6R��,�DGGHG�WKH�HYHQW�OLVWHQHU�IRU�D�PRXVH�FOLFN�WKDW�HVVHQWLDOO\�ZDLWV�IRU�WKH�XVHU�
WR�FOLFN�WKH�PRXVH��DQG�XSRQ�WKH�ILULQJ�RI�WKLV�HYHQW��WKHQ�WKH�SURJUDP�FKHFNV��DV�LW�GLG�LQ�WKH�
SUHYLRXV�KRYHU�EDVHG�LPSOHPHQWDWLRQ�RI�WKLV�LQWHUDFWLRQ��LI�WKH�FOLFN�RFFXUUHG�RQ�D�SORWWHG�SRLQW��
,I�VR��WKDW�SRLQW�LV�KLJKOLJKWHG�XQWLO�DQRWKHU�SRLQW�LV�VHOHFWHG�ZLWK�D�FRQWUDVWLQJ�JUHHQ�FRORU�WR�
HDVLO\�GLIIHUHQWLDWH�LW�IURP�WKH�VXUURXQGLQJ�SRLQWV�RI�YDULRXV�RWKHU�FRORUV���2I�FRXUVH��LW�EHFRPHV�
GLIILFXOW�WR�FOLFN�RQ�WKH�SRLQW�RQH�LQWHQGV�WR�LI�WKH�GDWD�LV�UHDOO\�GHQVH��DV�WKH�DERYH�LPDJH�
LQGLFDWHV���DQG�WKLV�D�SHUIHFWO\�JRRG�H[DPSOH�RI�WKH�XVHIXOQHVV�RI�RXU�LPSOHPHQWHG�\HDU�ILOWHULQJ�
VOLGHUV�DW�WKH�ERWWRP�RI�WKH�PDS���7KLV�ZD\��WKH�XVHU�FDQ�ILOWHU�RXW�WKH�\HDUV�WKDW�GR�QRW�LQWHUHVW�
WKHP�DQG�QDUURZ�GRZQ�WKH�VKHHU�QXPEHU�RI�GDWDSRLQWV�WKDW�DUH�SORWWHG���6HH�WKH�EHORZ�LPDJH�
IRU�D�GHPRQVWUDWLRQ�RI�WKLV�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



�

�
1H[W�FRPHV�D�SODFHKROGHU�IRU�WKH�OHJHQG�DQG�D�WH[W�UHJLRQ�WR�VKRZ�GHWDLOHG�LQIRUPDWLRQ�DERXW�
SRLQWV�VHOHFWHG�E\�WKH�XVHU���2I�FRXUVH��VRPH�FOHDQXS�KHUH�QHHGV�WR�EH�GRQH��YLVXDOO\��)RU�QRZ��
,�KDYH�NHSW�WKH�3URFHVVLQJ�ZLQGRZ�UHVROXWLRQ�UHDVRQDEO\�ORZ�JLYHQ�P\�SDUWQHUV¶�PDFKLQHV�GR�
QRW�KDYH�DV�KLJK�D�VFUHHQ�UHVROXWLRQ�DV�P\�RZQ������[�����YHUVXV�����[����DQG�����[�������
:KHQ�WKH\�FRQFOXGH�WKHLU�GXWLHV�WR�WKH�JURXS�RQ�WKLV�SURMHFW��ZH�FDQ�LQFUHDVH�WKH�UHVROXWLRQ�WR�
EHWWHU�GLVSOD\�DOO�RI�WKH�LQIRUPDWLRQ�ZH�ZRXOG�OLNH�LQ�WKHLU�HQWLUHW\�DQG�LQ�DQ�XQFUDPSHG�PDQQHU���
6HH�WKH�EHORZ�LPDJH�IRU�ZKDW�WKH�SURMHFW�ORRNV�OLNH�DW�WKLV�SRLQW�LQ�WLPH�
�
�

)XUWKHU�'DWD�*HQHUDWLRQ

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



>HQWU\�E\�DQWRQ\EHWW�������@
�
$W�WKLV�SRLQW�LQ�WKH�GHVLJQ�SURFHVV��ZH�DUH�PRYLQJ�LQWR�DGGLQJ�PRUH�XVHU�LQWHUDFWLRQ�WKDW�ZLOO�
HPSRZHU�WKH�XVHUV�WR�GHOYH�GHHSHU�LQWR�WKH�YLVXDOL]DWLRQ�LQ�VHDUFK�RI�PRUH�LQIRUPDWLRQ�RQ�
WKH�HDUWKTXDNHV��:H�SODQ�RQ�LQWHJUDWLQJ�D�EDU�JUDSK�WKDW�ZLOO�RIIHU�D�TXLFN�FRPSDULVRQ�RI�WKH�
VHOHFWHG�HDUWKTXDNH�DQG�LWV�UHODWLRQVKLS�WR�RWKHU�HDUWKTXDNHV�ZLWKLQ�D�JLYHQ�\HDU��,Q�WKLV�UHJDUG��
WKHUH�ZDV�WKH�QHHG�WR�FRPSXWH�\HDUO\�DYHUDJHV�IRU�WKH�HDUWKTXDNH�PDJQLWXGHV��QXPEHU�RI�
GHDWKV�DQG�HFRQRPLF�FRVW�WKDW�ZLOO�HQDEOH�WKH�XVHU�WR�LQWHUSUHW�D�VHOHFWHG�GDWD�SRLQW�DQG�KRZ�LW�
VWDQGV�ZKHQ�FRPSDUHG�WR�RWKHU�RFFXUUHQFHV�ZLWKLQ�WKDW�VSHFLILF�\HDU��
�
,Q�FRPSXWLQJ�WKH�DYHUDJHV��ZH�KDG�WZR�DSSURDFKHV�DW�RXU�GLVSRVDO��2QH�DSSURDFK�ZDV�WR�
FRPSXWH�WKH�DYHUDJHV�XVLQJ�3URFHVVLQJ��LQ�VXFK�D�ZD\�WKDW�FDOFXODWLRQV�ZRXOG�EH�FDUULHG�RXW�
HYHU\WLPH�WKH�XVHU�VHOHFWHG�D�GDWDSRLQW��7KLV�ZRXOG�PHDQ�ORRSLQJ�WKURXJK�WKH�GDWDEDVH�DQG�
VHOHFWLQJ�WKH�HQWULHV�RI�LQWHUHVW�DV�SHU�WKH�VHOHFWHG�GDWD�SRLQW��+RZHYHU��JLYHQ�WKH�ODUJH�VL]H�RI�
WKH�GDWDVHW��ZH�GHFLGHG�DJDLQVW�WKLV�DSSURDFK�VLQFH�LW�SRVHG�WKH�GDQJHU�RI�VORZLQJ�GRZQ�WKH�
YLVXDOL]DWLRQ��:H�RSWHG�WR�FDUU\�RXW�WKH�FRPSXWDWLRQV�H[WHUQDOO\�DQG�KDYH�WKH�DYHUDJHV�VWRUHG�
RQ�D�VHFRQGDU\�ILOH��7KLV�VHFRQG�DSSURDFK�ZDV�PRUH�UHOLDEOH�DV�LW�ZRXOG�HOLPLQDWH�WKH�ZHLJKW�RI�
WKH�FRPSXWDWLRQV��HQDEOLQJ�XV�WR�XWLOL]H�3URFHVVLQJ�VROHO\�IRU�WKH�YLVXDOL]DWLRQ��
�
,�PDQDJHG�WR�FRPSXWH�WKH�DYHUDJHV�IRU�HDUWKTXDNH�PDJQLWXGHV��GHDWKV�DQG�GDPDJHV�IRU�HDFK�
\HDU�XVLQJ�([FHO��XWLOL]LQJ�LWV�IXQFWLRQ�IHDWXUH��,Q�DGGLWLRQ��,�FRPSXWHG�WKH�WRWDO�QXPEHU�RI�SKRWRV�
RI�WKH�HDUWKTXDNHV�LQ�D�JLYHQ�\HDU�ZKLFK�ZH�KRSH�WR�XVH�DV�PHDVXUH�RI�WKH�PHGLD�FRYHUDJH��
�
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



&RGH�&RPPHQWLQJ��5HZULWLQJ��DQG�2WKHU�&OHDQXS
>HQWU\�E\�EWZDOVK�������@
�
,�UHDOL]HG�,�QHHGHG�WR�FRPE�EDFN�WKURXJK�RXU�SURMHFW�FRGH��JLYHQ�WKH�SRWHQWLDO�IRU�UHGXQGDQW�
FRGH�WKDW�FDQ�EH�IDFWRUHG�RXW��DQG�WKH�FRGH�DOVR�GHVSHUDWHO\�QHHGHG�PRUH�WKRURXJK�FRPPHQWV�
LQ�VRPH�DUHDV�VR�WKDW�P\�JURXS�PHPEHUV�ZRXOG�QRW�KDYH�SUREOHPV�UHDGLQJ�DQG�XQGHUVWDQGLQJ�
P\�LPSOHPHQWDWLRQ�RI�WKH�YDULRXV�SDUWV�RI�RXU�YLVXDOL]DWLRQ��
�
:LWK�P\�FRGLQJ�WKXV�IDU�HVVHQWLDOO\�FRPSOHWH��,�DP�QRZ�ZDLWLQJ�IRU�DQWRQ\EHWW�WR�FRPSOHWH�KLV�
GDWD�ZRUN�ZLWK�D�VHFRQGDU\�GDWD�ILOH�ZH�SODQ�RQ�XVLQJ�IRU�DQ�DGGLWLRQDO�WR�FRPSRQHQW�WR�RXU�
YLVXDOL]DWLRQ�DQG�IRU�JWUHYLQR�WR�LPSOHPHQW�D�EDU�FKDUW�YLVXDOL]DWLRQ�WR�DGG�WR�WKH�ERWWRP�RI�ZKDW�
ZH�FXUUHQWO\�KDYH��DV�SHU�RXU�VNHWFKHV�RI�SURWRW\SHV�D�IHZ�ZHHNV�DJR����$V�IRU�P\��EWZDOVK��
ZRUN��,�KDYH�GRQH�DEVROXWHO\�DOO�,�FDQ�IRU�WKLV�SURMHFW�DW�WKLV�SRLQW�LQ�WLPH�DQG�FDQQRW�FRQWLQXH�
XQWLO�WKH�RWKHU�JURXS�PHPEHUV�ILQLVK�WKHLU�UHVSHFWLYH�SDUWV��JLYHQ�P\�QH[W�GXW\�LV�WKH�FOHDQLQJ�XS�
RI��DQG�RUJDQL]DWLRQ�RI�WKH�YLVXDOL]DWLRQ�VSDFH��DV�ZHOO�DV�FRPSOHWLQJ�WKH�PDS�OHJHQG�
�
�
�
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�
�
'URSGRZQ�/LVW�DQG�3LH�&KDUW
>HQWU\�E\�DQWRQ\EHWW�������@
�
8WLOL]LQJ�WKH�&RQWURO3��OLEUDU\��,�PDQDJHG�WR�DGG�D�GURS�GRZQ�OLVW�WR�WKH�YLVXDOL]DWLRQ�WKDW�ZLOO�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



HQDEOH�WKH�XVHU�WR�ILOWHU�HDUWKTXDNH�HYHQWV�EDVHG�RQ�D�VHOHFWHG�FRXQWU\��7KH�GURS��GRZQ�
OLVW�LQWHJUDWHV�ZHOO�ZLWK�WKH�VOLGHU��LQ�VXFK�D�ZD\�WKDW�XVHUV�DUH�DEOH�WR�VFUROO�UXQ�WKURXJK�WKH�
RFFXUUHQFHV�ZLWKLQ�WKDW�VSHFLILF�FRXQWU\��WKLV�IHDWXUH�ZLOO�EHFRPH�PRUH�DSSDUHQW�ZKHQ�ZH�
LQFOXGH�D�SOD\�EXWWRQ�WR�WKH�VOLGHU��VLQFH�SORWWHG�SRLQWV�ZLOO�EH�FRQVWUDLQHG�ZLWKLQ�D�JLYHQ�ERUGHU��
GHFUHDVLQJ�WKH�VFRSH�RI�YLHZ�ZKLOH�GLUHFWLQJ�IRFXV�RQ�WKH�RFFXUUHQFHV�ZLWKLQ�WKH�FRXQWU\�RI�
LQWHUHVW��%HORZ�LV�D�VQDSVKRW���WKH�SRVLWLRQ�RI�WKH�GURS�GRZQ�OLVW�PD\�EH�DOWHUHG�DV�ZH�DGG�PRUH�
IHDWXUHV���
�
7KH�GURS�GRZQ�OLVW�KDV�EHHQ�RUGHUHG�DOSKDEHWLFDOO\��PDNLQJ�LW�HDVLHU�IRU�WKH�XVHU�WR�VFUROO�GRZQ�
WR�WKH�FRXQWU\�RI�LQWHUHVW�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
,Q�DGGLWLRQ��VLQFH�ZH�DUH�QRZ�DEOH�WR�ILOWHU�WKH�GDWD�LQ�WHUPV�RI�WKH�DIIHFWHG�FRXQWULHV��ZH�FDQ�
GUDZ�FRPSDULVRQV�EHWZHHQ�WKH�VHOHFWHG�HDUWKTXDNH�HYHQW�DQG�RWKHU�HDUWKTXDNH�RFFXUUHQFHV�
ZLWKLQ�WKDW�VSHFLILF�FRXQWU\��,�DGGHG�D�SLH�FKDUW�WR�UHOD\�D�VHQVH�RI�KRZ�GLVDVWURXV�WKH�VHOHFWHG�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



HDUWKTXDNH�ZDV�EDVHG�RQ�WKH�GDPDJHV�FDXVHG��DV�FRPSDUHG�WR�WKH�WRWDO�HFRQRPLF�GDPDJHV�
VXIIHUHG�E\�WKDW�VSHFLILF�FRXQWU\�EHWZHHQ������������$�VHFRQG�SLH�FKDUW�FRXOG�EH�DGGHG�WR�
GHSLFW�WKH�FRPSDULVRQ�RI�D�VHOHFWHG�HDUWKTXDNH�HYHQW�ZLWK�RWKHU�RFFXUUHQFHV�ZLWKLQ�WKDW�VDPH�
\HDU��
�
7KH�SLH�FKDUW��DV�PHQWLRQHG�LQ�OHFWXUH��KDV�LWV�RZQ�OLPLWDWLRQV�KHQFH�LW�FDOOV�IRU�SUXGHQFH�LI�
ZH�DFWXDOO\�HQG�XS�XWLOLVLQJ�LW��7KH�EDU�FKDUW�ZLOO�WKXV�EH�RI�KLJKHU�SULRULW\�VLQFH�LW�ZLOO�EH�PRUH�
HIIHFWLYH�LQ�GHSLFWLQJ�WKH�WUHQGV�RYHU�WKH�\HDUV�
�

�
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



3URWRW\SH�%DUJUDSK
>HQWU\�E\�JWUHYLQR�������@
�
7R�SURYLGH�WKH�XVHU�ZLWK�D�JUHDWHU�DELOLW\�WR�VHH�WUHQGV�LQ�WKH�GDWD�DFURVV�GLIIHUHQW�\HDUV��,�
FUHDWHG�D�EDU�JUDSK�IRU�RXU�YLVXDOL]DWLRQ��8VLQJ�D�VHFRQGDU\�GDWD�ILOH�FUHDWHG�E\�DQWRQ\EHWW�LQ�
ZKLFK�WKH�DYHUDJHV�DQG�WRWDOV�RI�WKH�SULPDU\�GDWD�ILOH�ZHUH�FDOFXODWHG�SHU�\HDU��WKH�EDU�JUDSK�
ZRXOG�SURYLGH�WKH�XVHU�ZLWK�LQVLJKW�LQWR�WKH�DYHUDJH�PDJQLWXGH�RI�HDUWKTXDNHV��DYHUDJH�FRVW�RI�
WKH�HDUWKTXDNHV��LQ�PLOOLRQV�RI�GROODUV���WRWDO�GHDWKV�FDXVHG��DQG�QXPEHU�RI�HDUWKTXDNHV�
UHFRUGHG��IRU�HYHU\�\HDU�IRU�ZKLFK�ZH�KDYH�GDWD��,W�ZDV�DOVR�GHFLGHG�WKDW�ZH�ZRXOG�FRQWLQXH�
IRUZDUG�ZLWK�RXU�LQLWLDO�LGHD�RI�XVLQJ�UDGLR�EXWWRQV�LQ�RUGHU�WR�FRQWURO�WKH�EDU�JUDSK��VXFK�WKDW�
WKH�YDULRXV�W\SHV�RI�GDWD�JUDSKHG�DORQJ�WKH�\�D[LV�FRXOG�EH�FKDQJHG�E\�WKH�XVHU��
�
7KH�LQLWLDO�SURWRW\SH�RI�WKH�EDU�JUDSK��L�H��WKH�ILUVW�YHUVLRQ�WKDW�FRXOG�VXFFHVVIXOO\�UHDG�LQ�WKH�GDWD�
ILOH�DQG�DFFXUDWHO\�VFDOH�DQG�GUDZ�WKH�EDUV��LV�VKRZQ�EHORZ�
�

�
'R�QRWH�WKDW�WKLV�LV�QRW�RXU�ILQDO�FRORU�VFKHPH��QRU�SODFHPHQW�RI�WKHVH�IHDWXUHV���:H�DOVR�KDYH�
WKH�LQLWLDO�UDGLR�EXWWRQV��WKRXJK�WKH\�FXUUHQWO\�ODFN�IXQFWLRQDOLW\��

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



)XQFWLRQDO�%DUJUDSK�DQG�5DGLR�%XWWRQ�&RQWURO
>HQWU\�E\�JWUHYLQR�������@
�
8VLQJ�WKH�&RQWURO3��OLEUDU\��ZH�WKHQ�LPSOHPHQWHG�UDGLR�EXWWRQV�DV�D�XVHU�FRQWURO�IRU�WKH�\�
D[LV�RI�WKH�EDU�JUDSK��$OWKRXJK�XWLOL]LQJ�&RQWURO3��DQG�WKH�UDGLR�EXWWRQV�ZHUH�QRW�FRPSOHWHO\�
SDLQOHVV��,�ZDV�HYHQWXDOO\�DEOH�WR�JHW�WKHP�ZRUNLQJ�VXFK�WKDW�WKH\�UHVSRQGHG�WR�XVHU�LQSXW�
�HLWKHU�FOLFNLQJ�RQ�WKH�UDGLR�EXWWRQV�RU�XVLQJ�WKH�QXPEHU�SDG���������WKHUHE\�FKDQJLQJ�ERWK�WKH�
YDOXH�EHLQJ�JUDSKHG�RQ�WKH�\�D[LV�DQG�WLFN�PDUNV�DQG�VL]HV�RI�WKH�EDUV�DV�QHFHVVDU\���+RZHYHU��
ZKLOH�WKH�UDGLR�EXWWRQV�ZHUH�DEOH�WR�FKDQJH�DOO�RI�WKHVH�WKLQJV�DV�VSHFLILHG��LW�ZDV�WKHQ�UHTXLUHG�
WKDW�ZH�FRUUHFW�WKH�JUDSK�FRGH�VXFK�WKDW�HYHU\WKLQJ�VFDOHG�FRUUHFWO\���7KH�LQLWLDO�HUURUV�ZH�KDG�
ZLWK�SURSHU�VFDOLQJ�FDQ�EH�VHHQ�EHORZ��
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



�
$V�LV�UHDGLO\�REYLRXV��DOWKRXJK�WKH�\�YDOXHV�ZHUH�FKDQJLQJ�DSSURSULDWHO\��WKH�UHVW�RI�WKH�JUDSK�
ZDV�\HW�XQDEOH�WR�SURSHUO\�VFDOH�WKH�GLIIHUHQW�W\SHV�RI�GDWD�VXFK�WKDW�HYHU\WKLQJ�ZRXOG�EH�FOHDQ�
DQG�QHDW��DV�ZHOO�DV�SURSHUO\�ODEHOHG�
�
1RQHWKHOHVV��WKH�DELOLW\�RI�WKH�UDGLR�EXWWRQV�WR�UHVXOW�LQ�QRWLFHDEOH�FKDQJH�EDVHG�RQ�XVHU�LQSXW�
ZDV�D�YHU\�ELJ�VWHS�LQ�ILQLVKLQJ�WKLV�IHDWXUH�RI�RXU�YLVXDOL]DWLRQ��
�
7KH�ELJJHVW�FKDOOHQJH�LQ�FRUUHFWLQJ�RXU�VFDOLQJ�RI�HDFK�\�YDULDEOH�ZDV�DYRLGLQJ�WKH�KDUG�FRGLQJ�
RI�FHUWDLQ�YDULDEOHV�VR�DV�WR�HQVXUH�RXU�YLVXDOL]DWLRQ�UHPDLQHG�G\QDPLF��ZKLOH�VWLOO�LPSOHPHQWLQJ�
D�FOHDQ�IL[�WR�RXU�LVVXHV��,Q�SDUWLFXODU��ZH�ZDQWHG�RXU�EDU�JUDSK�DUHD�WR�UHPDLQ�D�FRQVLVWHQW�
VL]H��ZKLOH�VWLOO�EHLQJ�DEOH�WR�DFFXUDWHO\�JUDSK�WKH�GLIIHUHQW�GDWD�UDQJHV��VRPH�YDU\LQJ�DV�OLWWOH�DV�
a�����RWKHU�YDU\LQJ�DV�PXFK�DV����������IRU�HDFK�\�YDULDEOH��
�
([DPSOHV�RI�WKH�FRUUHFWHG�IHDWXUH��ZLWK�VFDOLQJ�EDU�JUDSKV�DQG�UDGLR�EXWWRQ�LQWHUDFWLRQ�FDQ�EH�
VHHQ�EHORZ�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



%DUJUDSK�&RPSDWLELOLW\�ZLWK�'DWD�3RLQW�6HOHFWLRQ
>HQWU\�E\�JWUHYLQR�������@
�
1RZ�WKDW�RXU�EDU�JUDSK�KDG�IXOO�UDGLR�EXWWRQ�IXQFWLRQDOLW\��WKHUH�UHPDLQHG�RQO\�RQH�PDMRU�IHDWXUH�
RI�WKH�JUDSK�WR�LPSOHPHQW��WKH�FRPSDWLELOLW\�RI�WKH�JUDSK�ZLWK�WKH�XVHU�LQWHUDFWLRQ�LQYROYLQJ�WKH�
PDSSHG�GDWD�SRLQWV��&XUUHQWO\��ZKHQ�D�XVHU�FOLFNV�RQ�DQ�SDUWLFXODU�GDWD�SRLQW��DOO�WKH�UHOHYDQW�
LQIRUPDWLRQ�DERXW�WKDW�SRLQW�LV�GLVSOD\HG�LQ�D�WDEOH�WR�WKH�ULJKW�RI�WKH�PDS��7R�LQFUHDVH�XVDELOLW\�
DQG�FRPSUHKHQVLRQ��ZH�WKRXJKW�WKDW�LW�ZRXOG�EH�LGHDO�LI��ZKHQ�D�XVHU�FOLFNV�RQ�D�GDWD�SRLQW��
WKH�FRUUHVSRQGLQJ�EDU�RI�WKH�\HDU�RI�WKDW�GDWD�SRLQW�ZDV�KLJKOLJKWHG��VXFK�WKDW�WKH�XVHU�FRXOG�
FRPSDUH�WKH�LQIRUPDWLRQ�LQ�WKH�GDWD�WDEOH�WR�WKH�DYHUDJHV�GLVSOD\HG�RQ�WKH�JUDSK��7KLV�IHDWXUH�
FDQ�EH�VHHQ�EHORZ�
�

�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



)LQDOO\��WR�PDNH�RXU�FRORU�FKRLFHV�FRQVLVWHQW�DQG�PDNH�LW�REYLRXV�WKDW�WKH�\HDU�KLJKOLJKWHG�LQ�WKH�
EDU�JUDSK�FRUUHVSRQGHG�WR�WKH�GDWD�SRLQW�VHOHFWHG��ZH�FKDQJHG�WKH�EDU�JUDSK�DV�IROORZV�
�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



)LQDO�7RXFKHV�WR�%DU�*UDSK��$ZHVRPH�)HDWXUHV
>HQWU\�E\�JWUHYLQR������@
�
6LQFH�ZH�KDG�VXIILFLHQW�WLPH�OHIW�EHIRUH�ZH�KDG�WR�KDQG�LQ�RXU�DOUHDG\�DZHVRPH�SURMHFW��ZH�
GHFLGHG�WR�DGG�VRPH�H[WUD�FRRO�IHDWXUHV�WR�RXU�EDU�JUDSK��
�
)LUVW��ZH�WKRXJKW�WKDW�ZKLOH�WKH�KLJKOLJKWLQJ�RI�WKH�EDU�FRUUHVSRQGLQJ�WR�WKH�GDWD�SRLQW�VHOHFWHG�
ZDV�QLFH��WKDW�LW�ZRXOG�EH�HYHQ�EHWWHU�LI�WKH�FRUUHVSRQGLQJ�GDWD�DERXW�WKDW�GDWD�SRLQW�ZDV�DOVR�
JUDSKHG��7KDW�ZD\��WKH�XVHU�ZRXOG�EH�DEOH�WR�VHH�ZKHUH�WKDW�SDUWLFXODU�GDWD�SRLQW�PHDVXUHG�XS�
DJDLQVW�ERWK�LWV�\HDU¶V�DYHUDJH��DQG�HYHU\�RWKHU�\HDU¶V�DYHUDJH���7KH�LPSOHPHQWDWLRQ�RI�WKDW�LV�
DV�IROORZV�
�

�
1RWH�WKDW�ZH�KDG�WR�RQFH�DJDLQ�FKDQJH�RXU�FRORU�FRGLQJ�WR�LQFUHDVH�XVDELOLW\�DQG�LQWXLWLYHQHVV��
�
)XUWKHUPRUH��ZH�WKRXJKW�WKDW�LW�ZRXOG�EH�H[FHOOHQW�LI�WKH�EDU�JUDSK�UHIOHFWHG�WKH�UDQJH�RI�\HDUV�
DV�VHOHFWHG�E\�WKH�XVHU�SHU�WKH�VOLGHU��7KDW�ZD\��WKH�XVHU�FRXOG�YLHZ�WKH�GDWD�DV�GHQVHO\��RU�
VSDUVHO\��DV�WKH\�ZDQWHG�
�
�
�
�
$Q�H[DPSOH�RI�WKH�LPSOHPHQWDWLRQ�RI�WKLV�IHDWXUH�LV�EHORZ�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



�

�
,Q�WKLV�ZD\��ZH�FRXOG�GLIIHUHQWLDWH�WR�WKH�XVHU�FOHDUO\�WKH�UDQJH�RI�\HDUV�DQG�GDWD�WKH\�KDG�
FKRVHQ��ZLWKRXW�KDYLQJ�WR�DGG�DQ\�H[FHVV�FRORU�FKDQJHV�RU�KLJKOLJKWLQJ��UHVXOWLQJ�LQ�DQ�RYHUDOO�
FOHDQHU�XVHU�LQWHUIDFH�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



6OLGHU��3OD\�)XQFWLRQDOLW\
>HQWU\�E\�DQWRQ\EHWW�������@
�
7R�PDNH�WKH�VOLGHU�PRUH�LQWHUDFWLYH�DQG�PRUH�XVHU�IULHQGO\��ZH�GHFLGHG�WR�DGG�D�SOD\�
IXQFWLRQDOLW\�WR�WKH�VOLGHU��7KLV�ZLOO�HQDEOH�WKH�XVHU�WR�UXQ�WKURXJK�WKH�HDUWKTXDNH�RFFXUUHQFHV�
E\�FOLFNLQJ�RQ�D�SOD\�EXWWRQ�RU�SUHVVLQJ�D�NH\��7KH�SOD\�IHDWXUH�XWLOL]HV�WKH�JOREDO�\HDU0LQ�DQG�
\HDU0D[�YDULDEOHV�WRJHWKHU�ZLWK�WKH�IUDPH�FRXQW�WR�UXQ�WKURXJK�WKH�\HDUV��7KH�SOD\�IXQFWLRQDOLW\�
VXSSRUWV�XVHU�VHOHFWLRQ�IRU�ERWK�WKH�VWDUW�\HDU�DQG�WKH�HQG�\HDU��JLYLQJ�WKH�XVHU�PRUH�FRQWURO�
RYHU�ZKDW�UDQJH�RI�\HDUV�WR�SOD\�WKURXJK��7KH�VSDFH�EDU�DFWV�DV�WKH�SOD\�EXWWRQ��DQG�WKH�XVHU�
FDQ�SDXVH�E\�SUHVVLQJ�WKH�EDFNVSDFH�NH\��
�
$Q�LQWHUHVWLQJ�IHDWXUH�LV�WKH�LQWHJUDWLRQ�RI�WKH�SOD\�IXQFWLRQDOLW\�ZLWK�WKH�EDU�FKDUW��LQ�VXFK�D�ZD\�
WKDW�WKH�\HDU�RQ�WKH�VOLGHU�FRLQFLGHV�ZLWK�WKH�DFWLYH�EDU�RQ�WKH�EDU�FKDUW��ZLWK�WKH�PRYHPHQW�RI�
WKH�DFWLYH�EDU�DW�SDU�ZLWK�WKH�VOLGHU�PRYHPHQW��
�
�
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�

:DOVK��7UHYLQR��%HWW���S���
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)LQDO�9LVXDO�7RXFKHV�DQG�7ZHDNV��/HJHQG��0RUH�,QIRUPDWLRQ
>HQWU\�E\�EWZDOVK�������@
�
$W�WKLV�SRLQW�LQ�WLPH��HVVHQWLDOO\�DOO�RI�RXU�FRGLQJ�LV�QRZ�FRPSOHWH��DQG�WKH�JRDOV�IRU�WKH�ILQDO�
QLJKW�RI�ZRUNLQJ�RQ�WKLV�SURMHFW�DV�D�JURXS�LQFOXGH��ILUVW�DQG�IRUHPRVW��PHUJLQJ�WKH�DGGLWLRQDO�
ZRUN�RI�DQWRQ\EHWW�DQG�JWUHYLQR�WR�DYRLG�FRQIOLFWV��DQG�WKHQ�XOWLPDWHO\�PHUJLQJ�WKHLU�ILOHV�ZLWK�P\�
FRGH�LQ�RXU�JLW�UHSRVLWRU\���2I�FRXUVH��WKLV�DOVR�PHDQW�VSHQGLQJ�VRPH�WLPH�ZLWK�WKH�JLW�PHUJHWRRO�
WR�UHVROYH�FRQIOLFWV�DPRQJVW�WKH�YDULRXV�YHUVLRQV�DQG�HGLWV�RI�FHUWDLQ�3'(�ILOHV���
�
2QFH�WKLV�PHUJLQJ�ZDV�FRPSOHWH��ZH�ZHUH�OHIW�ZLWK�RXU�YLVXDOL]DWLRQ�ORRNLQJ�HVVHQWLDOO\�OLNH�
LW�GRHV�LQ�WKH�VFUHHQVKRWV�LQ�WKH�SUHYLRXV�HQWULHV�LQ�WKLV�SURFHVV�ERRN�E\�JWUHYLQR��WKH�RQO\�
GLIIHUHQFH�EHLQJ�WKH�DGGLWLRQDO�&RQWURO3��SUHVHQFH�RI�D�GURSGRZQ�PHQX�WR�VHOHFW�FRXQWULHV�WR�
SURYLGH�DGGLWLRQDO�ILOWHULQJ�RQ�RXU�GDWDVHW�
�
7KHQ�FDPH�WKH�QHHG�IRU�EHDXWLI\LQJ�RXU�PHUJHG�FRGH��LQ�WHUPV�RI�WKH�FRGH�DQG�FRPPHQWV�
WKHPVHOYHV�LQ�DGGLWLRQ�WR�WKH�DSSHDUDQFH�RI�WKH�YLVXDOL]DWLRQ�WKDW�ZDV�SURGXFHG�ZKHQ�WKH�
SURMHFW�ZDV�FRPSLOHG���)LUVW��,�FRPEHG�WKURXJK�RXU�FRGH��OLQH�E\�OLQH��WR�LPSURYH�H[LVWLQJ�
FRPPHQWV��DGG�QHZ�RQHV�ZKHUH�QHFHVVDU\��DQG�WR�UHPRYH�UHGXQGDQW�RU�VLPSO\�XQQHFHVVDU\�
FRGH���2EYLRXVO\��WKHVH�FKDQJHV�PDGH�OLWWOH�IXQFWLRQDO�GLIIHUHQFH�LQ�RXU�SURMHFW¶V�DSSHDUDQFH�
RQ�WKH�HQG�XVHU�VLGH�RI�WKLQJV��WKRXJK�P\�UHYLVLRQV�KHUH�PDNH�D�ZRUOG�RI�GLIIHUHQFH�IRU�DQ\RQH�
ZKR�ZLVKHV�WR�UHDG�RU�RWKHUZLVH�VLIW�WKURXJK�RXU�WKRXVDQG�RU�VR�OLQHV�RI�FRGH�
�
,Q�WHUPV�RI�YLVXDO�FKDQJHV��WKH�ILUVW�PDMRU�FKDQJH�LQYROYHG�OLQLQJ�XS�WKH�EHORZ�EDU�FKDUW�
�RULJLQDOO\�ZRUNHG�RQ�E\�JWUHYLQR��ZLWK�WKH�WLPH�VOLGHU��ZKLFK�PDNHV�SHUIHFW�VHQVH�JLYHQ�WKH�[�
D[LV�RI�WKH�EDU�FKDUW�DOVR�SHUWDLQV�WR�\HDU��'HDOLQJ�ZLWK�WKH�URWDWLRQ�RI�WH[W�KHUH�YLD�SXVK0DWUL[����
URWDWH����DQG�SRS0DWUL[���SURYLGHG�WR�EH�VOLJKWO\�OHVV�WKDQ�LQWXLWLYH��WKRXJK�XOWLPDWHO\�GLG�QRW�WDNH�
WKDW�PXFK�WLPH�WR�DGMXVW�WKDQNV�WR�JWUHYLQR¶V�H[SHUWLVH�ZLWK�DIRUHPHQWLRQHG�IXQFWLRQV��:H�WKHQ�
PRYHG�WKH�³<�$[LV�&RQWURO´�UDGLR�EXWWRQV�IURP�WKHLU�RULJLQDO�ORFDWLRQ�RQ�WKH�OHIW�RI�WKH�EDU�JUDSK�
WR�WKH�ERWWRP�ULJKW�VLGH�RI�RXU�YLVXDOL]DWLRQ���
�
1H[W��,�XSGDWHG�WKH�WH[W�WDEOH�RQ�WKH�ULJKW�FROXPQ�WKDW�UHVSRQGV�WR�D�XVHU�VHOHFWHG�SRLQW�E\�
GLVSOD\LQJ�GHWDLOHG�LQIRUPDWLRQ��WKDQNV�WR�VRPH�ZHOO�WKRXJKW�RXW�RXWSXW�IRUPDWWLQJ���IURP�RXU�
RULJLQDO�GDWD�ILOH�DERXW�WKDW�VSHFLILF�SRLQW�LQ�D�PDQQHU�DV�EHORZ�
�

�
$VLGH�IURP�DOVR�PDNLQJ�DQWRQ\EHWW¶V�GURSGRZQ�PHQX�IRU�QDWLRQ�VHOHFWLRQ�PHVK�PRUH�QLFHO\�
ZLWK�RXU�YLVXDOL]DWLRQ�LQWHUIDFH��,�VHW�RXW�WR�PDNH�D�QLFH�ORRNLQJ�OHJHQG�DQG�WLWOH���,�GHFLGHG�
LW�ZRXOG�EH�HDVLHVW�WR�FUHDWH�WKHVH�DV�LPDJHV��DQG�VLPSO\�GLVSOD\�WKHP�LQ�WKH�DSSURSULDWH�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



ORFDWLRQV�LQ�3URFHVVLQJ��JLYHQ�QHLWKHU�WKH�WLWOH�QRU�WKH�OHJHQG�ZRXOG�QHHG�WR�FKDQJH�DV�RQH�XVHV�
RXU�YLVXDOL]DWLRQ���,�PDGH�TXLFN�LPDJH�PRFNXSV�IRU�D�WLWOH�DQG�OHJHQG�IRU�RXU�YLVXDOL]DWLRQ�LQ�
3DLQW�1(7��SHU�WKH�VNHWFKHV�E\�JWUHYLQR��DQG�WKH\�DSSHDU�DV�IROORZV�

�
7R�DGG�D�IHZ�ILQDO�WRXFKHV�IRU�XQLIRUPLW\�LQ�RXU�YLVXDOL]DWLRQV�DSSHDUDQFH��,�DOVR�DGGHG�D�WKLQ�
EODFN�ERUGHU�DURXQG�WKH�PDS�RI�SORWWHG�SRLQWV��ZKLFK�ZH�KDYH�EHHQ�ODFNLQJ�XQWLO�QRZ�
�
$OVR��DV�UHTXLUHG�DFFRUGLQJ�WR�WKH�&6����ZHEVLWH��,�KDYH�FRPSRVHG�D�5($'0(�W[W�ILOH�WKDW�VLWV�
LQ�WKH�URRW�GLUHFWRU\�RI�WKH�VXEPLWWHG�=,3�ILOH�RI�WKLV�SURMHFW�WR�H[SODLQ�LQ�GHSWK�LWV�ILOH�KLHUDUFK\�
DQG�KRZ�FRPSLODWLRQ�DQG�UXQQLQJ�ZRUNV�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



),1$/�352'8&7
>HQWU\�E\�EWZDOVK�JWUHYLQR�DQWRQ\EHWW�������@
�
1RWH��WKH�HQWLUHW\�RI�WKLV�SRUWLRQ�RI�RXU�SURFHVV�ERRN�FDQ�EH�IRXQG�DERYH�LQ�JUHDWHU��
FKURQRORJLFDO�GHWDLO��DQG�WKLV�VHFWLRQ�VHUYHV�WR�EH�DQ�HIILFLHQW�DVVHPEODJH�DQG�RWKHUZLVH�
VXPPDU\�RI�KRZ�RXU�ZRUN�KDV�SURJUHVVHG�RYHU�WKH�GXUDWLRQ�RI�WKLV�SURMHFW�
�
'HVFULSWLRQ�RI�3UREOHP
>HQWU\�E\�EWZDOVK�������@
�
$V�GLVFXVVHG�LQ�WKH�LQLWLDO�SODQQLQJ�VWDJHV�RI�WKLV�SURMHFW��WKH�LQWHQGHG�DXGLHQFH�IRU�WKLV�
YLVXDOL]DWLRQ�LV�SULPDULO\�WKH�JHQHUDO�SRSXODWLRQ��WKRXJK�SHUKDSV�DGGLWLRQDOO\�IRU�WKH�PRUH�
VSHFLILF�VXEVHWV�RI�JRYHUQPHQWV��LQVXUDQFH�FRPSDQLHV��DQG�PRUH���7KH�GDWD�FRQYH\HG�LQ�WKH�
SURMHFW��DFTXLUHG�IURP�WKH�1*'&�12$$��1DWLRQDO�*HRSK\VLFDO�'DWD�&HQWHU���1DWLRQDO�2FHDQLF�
DQG�$WPRVSKHULF�$VVRFLDWLRQ���LQFOXGH�PDJQLWXGH��LQWHQVLW\��DQG�ORFDWLRQ�RI�HDUWKTXDNHV�LQ�
DGGLWLRQ�WR�HFRQRPLF�GDPDJH�FDXVHG��IDWDOLWLHV��LQMXULHV��DQG�PRUH���7KH�DQDO\VLV�WDVNV�IRU�
WKLV�SURMHFW�LQFOXGH�YDOXH�UHWULHYDO��FRPSDULVRQ�EHWZHHQ�UHODWLYH�YDOXHV�IRU�RQH�HDUWKTXDNH�
DQG�DQRWKHU��,Q�WHUPV�RI�ILOWHULQJ�HDUWKTXDNHV��ZH�VKRXOG�LJQRUH�HDUWKTXDNHV�EHORZ�D�FHUWDLQ�
PDJQLWXGH�WR�DYRLG�QRLVH��DQG�WKHQ�JLYH�RXU�WLPH�VSDQ�D�UHDVRQDEOH�VFRSH�
�
�
5HODWHG�:RUN�DQG�,QVSLUDWLRQV��3UREOHP�$EVWUDFWLRQ
>HQWU\�E\�JWUHYLQR�������@
�
:LWK�WKH�LQFUHDVLQJ�UHDFK�RI�JOREDO�PHGLD��QRZ�PRUH�WKDQ�HYHU�LV�WKHUH�DQ�LQFUHDVHG�DZDUHQHVV�
FRQFHUQLQJ�WKH�FDODPLWLHV�DQG�GLVDVWHUV�SUHVHQW�LQ�RXU�QDWXUDO�ZRUOG��,Q�UHFHQW�\HDUV�HVSHFLDOO\��
WKHUH�KDYH�EHHQ�VHYHUDO�QDWXUDO�GLVDVWHUV�WKDW�KDYH�URFNHG�WKH�SXEOLF�FRQVFLRXVQHVV��:KLOH�ZH�
RULJLQDOO\�EHJDQ�RXU�SURMHFW�ZLWK�WKH�LQWHQWLRQ�RI�PDSSLQJ�DOO�NLQGV�RI�QDWXUDO�GLVDVWHU�GDWD��ZH�
UHDOL]HG�WKDW�JLYHQ�WKH�ZHDOWK�RI�LQIRUPDWLRQ�DYDLODEOH��LW�ZRXOG�EH�RSWLPDO�WR�IRFXV�RQ�RQH�W\SH�
RI�GLVDVWHU��
�
(DFK�RI�RXU�JURXS�PHPEHUV�KDV�H[SHULHQFHG�DQ�HDUWKTXDNH�ILUVWKDQG��IXUWKHUPRUH��
HDUWKTXDNHV�KDYH�UHFHQWO\�VKRZQ�WKHPVHOYHV�WR�EH�PRQVWURXV�GLVDVWHUV�VXFK�DV�WKH�UHFHQW�
HDUWKTXDNHV�LQ�-DSDQ�DQG�+DLWL��7KXV��LW�PDGH�SHUIHFW�VHQVH�IRU�XV�WR�IRFXV�RXU�YLVXDOL]DWLRQ�RQ�
HDUWKTXDNHV��D�QDWXUDO�GLVDVWHU�ZLWK�WRQV�RI�GDWD�EHKLQG�LW�DQG�D�ORW�RI�UHOHYDQFH�LQ�WKH�SXEOLF�
VSKHUH��8OWLPDWHO\��LW�LV�WKLV�UHOHYDQFH�WKDW�LV�DW�WKH�KHDUW�RI�RXU�GHFLVLRQ��DV�ZH�ZDQWHG�RXU�
YLVXDOL]DWLRQ�WR�QRW�RQO\�EH�D�PHUH�ILQDO�SURMHFW��EXW�D�WRRO�IRU�GDWD�DQDO\VLV�WKDW�WKH�JHQHUDO�
SXEOLF�ZRXOG�ILQG�LQWHUHVWLQJ��LQYHQWLYH��DQG�LQIRUPDWLYH��
�
�
'HVLJQ�(YROXWLRQ
>HQWU\�E\�DQWRQ\EHWW������@
��
0DS
:KHQ�ZH�VHW�RXW�WR�ZRUN�RQ�WKH�SURMHFW��ZH�HQYLVLRQHG�D�JUDSKLFDO�YLVXDOL]DWLRQ�WKDW�HPSOR\HG�
WKH�XVH�RI�D�PDS��7KH�PDS�LV�WKH�PRVW�HIIHFWLYH�DQG�HIILFLHQW�LQWHUIDFH�JLYHQ�WKDW�ZH�ZHUH�
ZRUNLQJ�ZLWK�GDWD�WKDW�KDG�WR�EH�JHRJUDSKLFDOO\�UHSUHVHQWHG�LQ�WHUPV�RI�ODWLWXGHV�DQG�ORQJLWXGHV��

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



KHQFH�WKH�QHHG�WR�PDNH�WKH�PRVW�RXW�RI�WKH�YLVXDO�SRZHU�RI�WKH�PDS�LQ�DFFXUDWHO\�GLVSOD\LQJ�
WKLV�VSDWLDO�GLVWULEXWLRQ��,QLWLDOO\��ZH�KDG�LQ�PLQG�D�PDS�RI�WKH�5LQJ�RI�)LUH���SD\LQJ�PRUH�DWWHQWLRQ�
WR�WKLV�UHJLRQ�VLQFH��DV�WKH�PRVW�DIIHFWHG�UHJLRQ��LW�DFWHG�DV�WKH�PDLQ�PRWLYDWLRQ�IRU�WKH�SURMHFW��
WKH�FHQWUDO�UHJLRQ�RI�IRFXV��DQG�DOVR�GXH�WR�WKH�IDFW�WKDW�WKHUH�ZRXOG�EH�DQ�DEXQGDQFH�RI�GDWD�
WR�ZRUN�ZLWK��$V�ZH�SURJUHVVHG��ZH�PDGH�D�VOLJKW�DOWHUDWLRQ�WR�WKH�PDS�OD\RXW��LQVWHDG�RI�VROHO\�
UHSUHVHQWLQJ�WKH�5LQJ�RI�)LUH��ZH�GHFLGHG�WR�LQFUHDVH�WKH�VFRSH�RI�YLHZ�WR�LQFOXGH�D�PDS�RI�WKH�
ZRUOG��1HYHUWKHOHVV��ZH�PDLQWDLQHG�WKH�5LQJ�RI�)LUH�DV�WKH�FHQWUDO�UHJLRQ�RI�IRFXV��
�
7R�UHSUHVHQW�WKLV�UHJLRQ�DFFXUDWHO\�DV�WKH�FHQWUDO�DUHD�RI�IRFXV��ZH�QHHGHG�D�VOLJKW�PRGLILFDWLRQ�
LQ�WKH�SURMHFWLRQ�RI�WKH�PDS��VR�WKDW�WKH�3DFLILF�2FHDQ�DQG�5LQJ�RI�)LUH�DUH�YLVXDOO\�FHQWHUHG�
RQ�WKH�PDS��7KLV�ZDV�DFFRPSOLVKHG�XVLQJ�D�KHOSHU�IXQFWLRQ��³:RUOG0DS´���WKDW�WUDQVODWHV�WKH�
ODWLWXGHV�DQG�ORQJLWXGHV�IURP�D���GLPHQVLRQDO�ZRUOG�PDS�DQG�PDSV�WKH�UHVSHFWLYH�YDOXHV�
LQWR�D���GLPHQVLRQDO�PDS�OD\RXW��,Q�DGGLWLRQ��WKH�³:RUOG0DS´�FODVV�ILOH�WDNHV�LQWR�DFFRXQW�WKH�
ZDUSLQJ�WKDW�XVXDOO\�RFFXUV�DW�SRLQWV�QHDU�WKH�SROHV�E\�FRQYHUWLQJ�ODWLWXGLQDO�DQG�ORQJLWXGLQDO�
FRRUGLQDWHV�WR�[�\�SL[HO�FRRUGLQDWHV�IRU�DQ�HTXLUHFWDQJXODU�SURMHFWLRQ��HQVXULQJ�WKDW�VXFK�SRLQWV�
DUH�DFFXUDWHO\�SORWWHG�RQ�WKH�PDS��7KLV�FRPSHQVDWLRQ�IRU�WKH�ZDUSLQJ�JRHV�D�ORQJ�ZD\�LQ�
PDLQWDLQLQJ�WKH�JUDSKLFDO�LQWHJULW\�RI�WKH�YLVXDOL]DWLRQ���%HORZ�LV�D�VQDSVKRW�RI�WKH�ILQDO�PDS�
OD\RXW��VKRZLQJ�WKH�PDS¶V�DGRSWLRQ�RI�WKH�3DFLILF�2FHDQ�DQG�5LQJ�RI�)LUH�DV�WKH�FHQWUDO�UHJLRQ�
RI�IRFXV�

�
�
�
6OLGHU
7KH�VOLGHU�KDV�JRQH�WKURXJK�D�QXPEHU�RI�PRGLILFDWLRQV��,Q�WKH�HDUOLHU�VWDJHV��WKH�VOLGHU�ZDV�
LPSOHPHQWHG�DV�WZR�GLVWLQFW�VOLGHUV��WKH�XSSHU�VOLGHU�IRU�WKH�XSSHU�ERXQG�RI�WKH�UDQJH�ZKLOH�
WKH�ERWWRP�VOLGHU�WR�LQGLFDWH�WKH�ORZHU�ERXQG��%HORZ�LV�D�VQDSVKRW�RI�WKH�LQLWLDO�VOLGHU�VWUXFWXUH��
VKRZLQJ�WKH�LPSOHPHQWDWLRQ�RI�ERWK�WKH�XSSHU�DQG�ERWWRP�VOLGHUV�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



�

�
�
2QFH�WKH�IXQFWLRQDOLW\�RI�WKH�VOLGHU�ZDV�VXFFHVVIXOO\�LPSOHPHQWHG��ZH�GLG�DZD\�ZLWK�WKLV�
UXGLPHQWDU\�VWUXFWXUH�DQG�UHSODFHG�WKH�WZR�VLQJOH�VOLGHUV�ZLWK�D�VLQJOH�GRXEOH�VOLGHU��7KLV�ZDV�
DFKLHYHG�E\�VXSHULPSRVLQJ�WKH�WZR�VOLGHUV�LQ�VXFK�D�ZD\�WKDW�WKHUH�ZDV�VLQJXODULW\�ERWK�LQ�WKHLU�
VWUXFWXUDO�DSSHDUDQFH�DQG�HYHQ�PRUH�LPSRUWDQWO\��LQ�WKHLU�IXQFWLRQDOLW\���WKH�ORZHU�ERXQG��IRU�
H[DPSOH��FDQQRW�RYHUODS�WKH�XSSHU�ERXQG��HLWKHU�SK\VLFDOO\�RU�LQ�YDOXH��%HORZ�LV�D�VQDSVKRW�RI�
WKH�GRXEOH�VOLGHU�

:DOVK��7UHYLQR��%HWW���S���
>FOLFN�IRU�WDEOH�RI�FRQWHQWV@



7KH�QH[W�WUDQVLWLRQ�LQ�WKH�VOLGHU�ZDV�WKH�LQFRUSRUDWLRQ�RI�D�SOD\�IXQFWLRQDOLW\��ZKHUH�WKH�XVHU�
SUHVVHV�WKH�VSDFHEDU�WR�PRYH�WKURXJK�WLPH�DV�WKH�HDUWKTXDNH�HYHQWV�XQUDYHO�RQ�WKH�PDS��
WKH�EDFNVSDFH�NH\�LV�XVHG�WR�SDXVH��,Q�DGGLWLRQ��WKH�SOD\�IXQFWLRQDOLW\�RI�WKH�VOLGHU�LQWHJUDWHV�
XQLIRUPO\�ZLWK�WKH�EDU�FKDUW��VXFK�WKDW�WKH�DFWLYH�EDU�RQ�WKH�EDU�FKDUW�LV�VHW�WR�PRYH�LQ�XQLVRQ�
ZLWK�WKH�WKH�FXUUHQW�\HDU�UXQQLQJ�RQ�WKH�VOLGHU��
�
,Q�JHQHUDO��KDYLQJ�D�VROLG�VNHWFK�DW�WKH�EHJLQQLQJ�RI�WKH�GHVLJQ�SURFHVV�SURYHG�H[WUHPHO\�
KHOSIXO�LQ�JXLGLQJ�KRZ�ZH�ZHQW�DERXW�WKH�WUDQVLWLRQ�IURP�WKH�YDULRXV�GHVLJQ�PRGLILFDWLRQV��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
)LQDO�'HVLJQ
>HQWU\�E\�DQWRQ\EHWW�������@
�

:DOVK��7UHYLQR��%HWW���S���
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%RUQ�RXW�RI�RXU�LQLWLDO�VNHWFK��WKH�ILQDO�GHVLJQ�OD\RXW�UHSUHVHQWV�ZRUN�WKDW�VWULYHV�WR�PHHW�DOO�WKH�
GHVLJQ�SULQFLSOHV��
�

�
&�5�$�3��3ULQFLSOHV
,Q�FKRRVLQJ�WKH�PDS�SURMHFWLRQ��ZH�VHWWOHG�RQ�WKLV�SDUWLFXODU�PDS�VLQFH�LWV�ZKLWH�EDFNJURXQG�
PHDQW�WKDW�LW�ZRXOG�&RQWUDVW�ZHOO�ZLWK�PRVW�RI�WKH�FRORUV�IRU�WKH�SORWWHG�SRLQWV��7KH�SODFHPHQW�
RI�WKH�PDS�DQG�WKH�EDU�FKDUW�HQVXUHV�WKDW�WKHUH¶V�$OLJQPHQW�LQ�WKHLU�SRVLWLRQLQJ��,Q�DGGLWLRQ��WKH�
OHQJWK�RI�WKH�VOLGHU�ZDV�VHW�LQ�VXFK�D�ZD\�DV�WR�UXQ�WKURXJK�WKH�HQWLUH�ZLGWK�RI�WKH�PDS��NHHSLQJ�
WKH�VOLGHU�LQ�DOLJQPHQW�ZLWK�ERWK�WKH�PDS�DQG�WKH�FKDUW��2Q�WKH�OHIW�KDQG�VLGH��WKHUH¶V�SHUIHFW�
$OLJQPHQW�LQ�WKH�SRVLWLRQLQJ�RI�WKH�WH[W�ER[HV��:H�GHFLGHG�WR�SODFH�WKH�VOLGHU�EHWZHHQ�WKH�PDS�
DQG�WKH�EDU�FKDUW�VLQFH��DV�PXFK�DV�LW�DIIHFWV�ERWK�RI�WKHP��WKH�FHQWUDO�SRVLWLRQLQJ�SUHVHUYHV�LWV�
3UR[LPLW\�WR�ERWK�RI�WKHVH�HOHPHQWV��
�
*UDSKLFDO�,QWHJULW\
7KH�LQLWLDO�VWDJHV�RI�WKH�GHVLJQ�SURFHVV�KDG�JUHDW�EHDULQJV�LQ�GHWHUPLQLQJ�KRZ�VXFFHVVIXO�WKH�
YLVXDOL]DWLRQ�ZRXOG�EH�LQ�PDLQWDLQLQJ�JUDSKLFDO�LQWHJULW\��7R�VWDUW�RII��ZH�KDG�D�IXQFWLRQ�WKDW�
HQVXUHG�WKDW�WKH�;�<�PDSSLQJ�RI�WKH�SRLQWV�RQ�WKH�PDS�UHIOHFWHG�DFFXUDWHO\�WKH�ODWLWXGLQDO�DQG�
ORQJLWXGLQDO�SRVLWLRQLQJ�RI�WKHVH�SRLQWV��
�
�
9LVXDO�(QFRGLQJV
Ɣ (OOLSVH�6L]H���)RU�WKH�SORWWHG�SRLQWV��WKH�VL]H�RI�WKH�HOOLSVH�HQFRGHV�IRU�WKH�PDJQLWXGH�RI�WKH�
HDUWKTXDNHV��,QLWLDOO\��ZH�HQYLVLRQHG�JLYLQJ�WKH�XVHU�WKH�DELOLW\�WR�FKDQJH�WKH�FULWHULD�IRU�WKH�
HOOLSVH�VL]H���VHOHFWLQJ�WKH�ILHOG�WR�HQFRGH��+RZHYHU��DIWHU�ZRUNLQJ�ZLWK�WKH�GDWD�IRU�VRPHWLPH��
LW�FDPH�WR�RXU�UHDOLVDWLRQ�WKDW�PRVW�RI�WKH�ILHOGV�RWKHU�WKDQ�PDJQLWXGH�KDG�PRVW�RI�WKHLU�
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DWWULEXWHV�PLVVLQJ���ZLWK�QXOO�YDOXHV�RU�WKH�UDQJH�RI�WKH�YDOXHV�ZDV�H[WHQVLYH�HQRXJK�WKDW�
VRPH�SRLQWV�ZRXOG�EH�LQVLJQLILFDQW�ZKHQ�PDSSHG��:H�WKHUHIRUH�VHOHFWHG�WR�XVH�PDJQLWXGH�WR�
HQFRGH�IRU�WKH�VL]H�RI�WKH�HOOLSVH��

Ɣ &RORU�RI�3ORWWHG�3RLQWV���,Q�DGGLWLRQ�WR�HDUWKTXDNH�HYHQWV��WKH�SORWWHG�SRLQWV�DOVR�UHSUHVHQW�
RFFXUUHQFHV�ZKHUH�YROFDQRHV�RU�WVXQDPLV�KDYH�EHHQ�JHQHUDWHG�E\�RU�UHODWHG�WR�DQ�
HDUWKTXDNH��:H�XVHG�GLIIHUHQW�GRORU�HQFRGLQJV�IRU�WKH�HOOLSVHV�LQ�RUGHU�WR�GLIIHUHQWLDWH�DPRQJ�
WKH�WKUHH�SRVVLELOLWLHV��QDPHO\�VROH�HDUWKTXDNHV��HDUWKTXDNH�LQ�WDQGHP�ZLWK�YROFDQRHV�DQG�
HDUWKTXDNH�JHQHUDWHG�WVXQDPLV��5HG�UHSUHVHQWV�HDUWKTXDNH�JHQHUDWHG�YROFDQRHV��EOXH�
UHSUHVHQWV�HDUWKTXDNH�JHQHUDWHG�WVXQDPLV�ZKLOH�RUDQJH�UHSUHVHQWV�VROH�HDUWKTXDNH�HYHQWV��
:KHQ�D�XVHU�FOLFNV�RQ�D�SRLQW��WKH�VHOHFWHG�SRLQW�LV�UHSUHVHQWHG�E\�JUHHQ�FRORU��7KH�EDU�FKDUW�
ZLWK�WKH�\HDU�FRLQFLGLQJ�ZLWK�WKH�XVHU�VHOHFWLRQ�RQ�WKH�PDS�LV�IXUWKHU�KLJKOLJKWHG�RQ�WKH�FKDUW��
$Q�HOOLSVH�LV�SORWWHG�RQ�WKH�EDU�WR�GHSLFW�KRZ�WKH�VHOHFWHG�SRLQW�RQ�WKH�FKDUW�UHODWHV�WR�RWKHU�WR�
WKH�WRWDO�RU�DYHUDJH�IRU�WKDW�SDUWLFXODU�\HDU��%RWK�WKH�HOOLSVH�RQ�WKH�PDS�DQG�WKH�HOOLSVH�RQ�WKH�
FKDUW�DUH�HQFRGHG�XVLQJ�JUHHQ�FRORU��WKLV�FRQVLVWHQF\�LQ�WKH�XVH�RI�WKH�JUHHQ�FRORU�DXJPHQWV�
WKH�LQWHUSUHWDELOLW\�RI�WKH�FKDUW�DQG�WKH�VHOHFWHG�SRLQW��

Ɣ 6FDOH��:H�DGRSWHG�D�FRQVLVWHQW�VFDOH�IRU�WKH�EDU�FKDUW�WKDW�HQVXUHV�WKDW�WKHUH¶V�QR�GLVWRUWLRQ�
LQ�WKH�UHSUHVHQWDWLRQ�RI�WKH�GDWD��*LYHQ�WKDW�ZH�ZHUH�SORWWLQJ�PRUH�WKDQ�����YDOXHV�RQ�WKH�;�
D[LV��LW�ZDV�GHHPHG�ILW�WR�URWDWH�WKH�;�D[LV�ODEHOV��7KLV�QRW�RQO\�PDLQWDLQV�WKH�DHVWKHWLFV�RI�WKH�
FKDUW��EXW�DOVR�DPRXQWV�WR�JRRG�GHVLJQ�VLQFH�LW�SUHVHUYHV�WKH�YHUWLFDO�DOLJQPHQW�RI�WKH�FKDUW�
ZLWK�WKH�PDS�

��
$QDO\VLV�RI�'DWD�DQG�&RQFOXVLRQV
>HQWU\�E\�EWZDOVK�������@
�
$V�LQGLFDWHG�HOVHZKHUH�LQ�WKLV�SURFHVV�ERRN��PXFK�FDQ�EH�JDWKHUHG�IURP�WKLV�YLVXDOL]DWLRQ��
SDUWLFXODUO\�LQ�LWV�XVHU�LQWHUDFWLYLW\���%DVHG�RQ�WKH�W\SHV�RI�GDWD�ILOWHULQJ�GRQH�E\�WKH�XVHU��D�
YDULHW\�RI�FRQFOXVLRQV�FDQ�EH�GUDZQ�GHSHQGLQJ�RQ�ZKHWKHU�WKH�GDWD�LV�QDUURZHG�E\�\HDUV��
FRXQWULHV��UHJLRQ��DQ\�FKDUDFWHULVWLFV�EDVHG�RQ�WKH�EDU�JUDSK��RU�PRUH�EDVHG�RQ�WKH�GHFLVLRQV�
PDGH�E\�WKH�XVHU���%XW�MXVW�IURP�JODQFLQJ�DW�RXU�YLVXDOL]DWLRQ�ZLWKRXW�LQWHUDFWLQJ�ZLWK�LW��WKHUH�LV�
QRW�WRR�WHUULEO\�PXFK�WKDW�FDQ�EH�FRQFOXGHG�JLYHQ�WKH�VKHHU�TXDQWLW\�RI�GDWD�EHLQJ�UHSUHVHQWHG�
��QDPHO\��DOO�UHFRUGHG�HDUWKTXDNHV�WKDW�KDYH�RFFXUUHG�DQ\ZKHUH�RQ�WKH�JOREH�LQ�WKH�SDVW�����
\HDUV�
�
2I�FRXUVH��RQH�RI�WKH�PRUH�REYLRXV�FRQFOXVLRQV�WKDW�FDQ�EH�GUDZQ�LV�WKH�³5LQJ�RI�)LUH´�VXUHO\�
GRHV�H[LVW��JLYHQ�WKH�KLJK�DPRXQW�RI�HDUWKTXDNH��YROFDQR��DQG�WVXQDPL�DFWLYLW\�WKDW�WDNHV�SODFH�
RQ�WKH�WHFWRQLF�SODWHV�WKDW�IRUP�WKH�DSSUR[LPDWH�SHULPHWHU�RI�WKH�3DFLILF�2FHDQ���7KLV�ZDV�RI�
FRXUVH�WKH�RULJLQDO�LQVSLUDWLRQ�IRU�WKLV�SURMHFW��WKRXJK�LW�LV�LQFUHGLEO\�HGLI\LQJ�WR�VHH�WKLV�FRQFHSW�
FRPH�LQWR�IUXLWLRQ�ZLWK�WKH�VXFFHVV�RI�RXU�YLVXDOL]DWLRQ�
�
,W�VKRXOG�EH�QRWHG��KRZHYHU��WKDW�LW�LQLWLDOO\�DSSHDUHG�EDVHG�RQ�RXU�YLVXDOL]DWLRQ�WKDW�PRUH�
UHODWLYHO\�ODUJHU�HDUWKTXDNHV�WRRN�SODFH�LQ�WKH�HDUO\�����V�FRPSDUHG�WR�WKRVH�WKDW�RFFXUUHG�
PRUH�UHFHQWO\��WKRXJK�IXUWKHU�WKRXJKW�RQ�ZK\�WKLV�PLJKW�EH�WKH�FDVH�OHDGV�XV�WR�FRQFOXGH�WKDW�
WKLV�LV�OLNHO\�WKH�UHVLGXDO�UHVXOW�RI�WKH�IDFW�WKDW�WKH�LQVWUXPHQWDWLRQ�ZLWK�ZKLFK�HDUWKTXDNHV�ZHUH�
PHDVXUHG�EDFN�WKHQ�ZDV�QR�GRXEW�OHVV�SUHFLVH��ZKLFK�PD\�OHDG�WR�GHFUHDVHG�UHOLDELOLW\�LQ�RXU�
GDWDVHW�DV�RQH�ORRNV�IXUWKHU�EDFN�LQ�WLPH�
�
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�
7HDP�(YDOXDWLRQ
>HQWU\�E\�JWUHYLQR�������@
�
%ODNH�:DOVK��2YHU�WKH�FRXUVH�RI�WKH�SURMHFW��%ODNH�DFWHG�DV�WKH�LQLWLDO�SURJUDPPHU�DQG�VFULEH�
WR�WKH�SURFHVV�ERRN��)RU�WKH�ILUVW�KDOI�RI�WKLV�SURMHFW��WKH�HQWLUHW\�RI�RXU�FRGH�H[LVWHG�RQ�%ODNH¶V�
FRPSXWHU��DV�KH�ZDV�UHVSRQVLEOH�IRU�PRVW�RI�WKH�LQLWLDO�GHYHORSPHQWV��VXFK�DV�PDSSLQJ�RI�WKH�
GDWD�SRLQWV��WKH�FUHDWLRQ�RI�RXU�SURWRW\SH�VOLGHU��DQG�PXFK�RI�WKH�JURXQGZRUN�FRGH�WKDW�RXU�
ODWHU�IHDWXUHV�ZRXOG�UHO\�RQ��,Q�WHUPV�RI�PDMRU�SURJUDP�IHDWXUHV��%ODNH�ZDV�DOVR�UHVSRQVLEOH�
IRU�WKH�XVHU�µFOLFN¶�LQWHUDFWLRQ�ZLWK�WKH�GDWD�SRLQWV��%H\RQG�WKH�FRGH��KH�ZDV�UHVSRQVLEOH�IRU�
RUJDQL]DWLRQDO�EUHDNWKURXJKV�VXFK�DV�WKH�VOLFN�ORRN�RI�WKH�SURFHVV�ERRN��WKH�VHOHFWLRQ�RI�
WKH�HTXLUHFWDQJXODU�PDS�SURMHFWLRQ��DQG�WKH�HYHU�LPSRUWDQW�HVWDEOLVKPHQW�RI�RXU�SURMHFW�*LW�
5HSRVLWRU\��7R�WRS�WKLQJV�RII��%ODNH�DOVR�FUHDWHG�WKH�GDWD�WDEOH�VKRZFDVLQJ�VSHFLILF�GDWD�SRLQW�
LQIRUPDWLRQ��DQG�ZDV�UHVSRQVLEOH�IRU�RXU�ORYHO\�OHJHQG�DQG�WLWOH�
�
*DEULHO�7UHYLQR��,QLWLDOO\��*DEULHO�ZDV�UHVSRQVLEOH�IRU�WKH�LQLWLDO�VNHWFKHV�WKDW�ZRXOG�FRPH�WR�DFW�
DV�WKH�EOXHSULQWV�IRU�RXU�SURMHFW��7RJHWKHU��KH�DQG�%ODNH�ZHUH�DEOH�WR�HVWDEOLVK�VXFK�IHDWXUHV�
DV�WKH�FUHDWLRQ�RI�WKH�GRXEOH�VOLGHU��DQG�WKH�SHUIHFWHG�SORWWLQJ�DQG�VFDOLQJ�RI�GDWD�SRLQWV�RQ�
WKH�PDS��+LV�PDMRU�FRQWULEXWLRQ�ZDV�GXULQJ�WKH�µVHFRQG¶�KDOI�RI�WKH�SURMHFW��E\�IROORZLQJ�%ODNH¶V�
HVWDEOLVKPHQW�RI�WKH�YLWDO�JURXQGZRUN�IRU�WKH�SURMHFW��*DEULHO�ZDV�UHVSRQVLEOH�IRU�WKH�HQWLUHW\�
RI�WKH�EDU�JUDSK�DQG�LWV�YDULRXV�IHDWXUHV��7KRVH�IHDWXUHV��VXPPDUL]HG�LQ�HDUOLHU�VHFWLRQV�RI�WKLV�
3URFHVV�ERRN��VWDQG�DV�NH\�DVSHFWV�RI�WKH�SURMHFW¶V�RYHUDUFKLQJ�WKHPH�RI�HGXFDWLRQ�WKURXJK�
LQWHUDFWLRQ��SURYLGLQJ�D�YLWDO�OD\HU�RI�GDWD�SUHVHQWDWLRQ�DQG�XVDELOLW\�
�
$QWRQ\�%HWW��)RU�WKH�LQLWLDO�KDOI�RI�RXU�SURMHFW��$QWRQ\�ZDV�UHVSRQVLEOH�IRU�RXU�GDWD�DFTXLVLWLRQ�
DQG�FOHDQ�XS��%HJLQQLQJ�ZLWK�MXVW�XQGHU������ELQV�RI�GDWD�LQ�RXU�XQPRGLILHG��UDZ�GDWD�ILOH��
$QWRQ\�ZDV�DEOH�WR�UHGXFH�WKLV�GRZQ�WR�D�PHUH�����ELQV�LQ�RXU�ILQDO�LPSOHPHQWDWLRQ��,Q�WKH�
VHFRQG�KDOI�RI�RXU�SURMHFW��$QWRQ\�ZDV�UHVSRQVLEOH�IRU�WKH�FUHDWLRQ�RI�RXU�VHFRQGDU\�GDWD�
ILOHV�FRQFHUQLQJ�\HDU�DQG�FRXQWU\��DV�ZHOO�DV�WKH�FUHDWLRQ�RI�WZR�YHU\�NH\�IHDWXUHV�IRU�RXU�ILQDO�
SURMHFW��WKH�GURS�GRZQ�PHQX�WR�DOORZ�ILOWHULQJ�E\�FRXQWU\��DV�ZHOO�DV�WKH�ILQDO�JORULRXV�WRXFK�WKDW�
LV�WKH�³SOD\�VOLGHU´�IXQFWLRQDOLW\�ZKLFK�DOORZV�XVHUV�WR�YLHZ�HDFK�\HDU�LQ�WKH�FXUUHQWO\�VHOHFWHG�
UDQJH�LQGLYLGXDOO\�E\�F\FOLQJ�WKURXJK�WKHP�
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