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� � � � � ,Q� WKH�GDWD� V\VWHP�IRU�DOOR\�GHVLJQ�DQG�VHOHFWLRQ�RI�PDWHULDOV�XVHG� LQ�YDULRXV�QXFOHDU
UHDFWRUV�� KXJH�PDWHULDO� GDWDEDVHV� DQG� VHYHUDO� NLQGV� RI� WRROV� IRU� GDWD� DQDO\VLV� RU� VLPXODWLRQ
FRGH�RI�WKH�SKHQRPHQD�XQGHU�QHXWURQ�LUUDGLDWLRQ�DUH�UHTXLUHG�� � $�QXFOHDU�UHDFWLRQ�GDWDEDVH
V\VWHP�EDVHG�RQ� WKH�GDWD�RI�)(1'/�,,�RQ� WKH� ,QWHUQHW�KDV�EHHQ�GHYHORSHG� LQ�15,0�VLWH�RI
�'DWD�)UHH�:D\��� � 7KH� XVHU� LQWHUIDFH� LQ� WKLV� GDWDEDVH� ZDV� PDGH� IRU� WKH� UHWULHYDO� RI� WKH
QHFHVVDU\�GDWD�DQG�IRU�WKH�H[SUHVVLRQ�RI�WKH�JUDSK�RI�WKH�UHODWLRQ�EHWZHHQ�WKH�QXFOHDU�HQHUJ\
VSHFWUXP� RI� QHXWURQ� DQG� QHXWURQ� FDSWXUH� FURVV� VHFWLRQ�� � ,W� LV� LQGLFDWHG� WKDW� XVLQJ� WKH
GDWDEDVH�� WKH� SRVVLELOLW\� RI� FKHPLFDO� FRPSRVLWLRQDO� FKDQJH� DQG� UDGLRDFWLYLW\� LQ� D� PDWHULDO
FDXVHG�E\�QXFOHDU�UHDFWLRQV�FDQ�EH�HDVLO\�UHWULHYHG��WKRXJK�WKH�HYDOXDWLRQ�LV�TXDOLWDWLYHO\�

���,QWURGXFWLRQ
� � � � � 7KH�FRPSXWHU�DLGHG�GDWD�V\VWHPV�DUH�UHTXLUHG�LQ�RUGHU�WR�WKH�DOOR\�GHVLJQ�DQG�VHOHFWLRQ
RI�PDWHULDOV�XVHG�LQ�YDULRXV�QXFOHDU�UHDFWRUV�� � 7KH�V\VWHP� � VKRXOG�FRQVLVW� � RI�KXJH�PDWHULDO
GDWDEDVHV�DQG�VHYHUDO�NLQGV�RI� WRROV� IRU�GDWD�DQDO\VLV�RU� VLPXODWLRQ�FRGH�RI� WKH�SKHQRPHQD
XQGHU�LUUDGLDWLRQ�� � 7KH�KXJH�PDUWLDO�GDWDEDVH�KDV�VHYHUDO�VPDOO�GDWDEDVHV�VWRUHG�WKH�VSHFLDO
GDWD� VXFK� DV� QXFOHDU� GDWD� DQG� GHFD\� GDWD�� � 7KXV�� D� GDWDEDVH� RQ� WUDQVPXWDWLRQ� IRU� QXFOHDU
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IRU�FKHPLFDO�FRPSRVLWLRQDO�FKDQJH�DQG�UDGLR�DFWLYDWLRQ�LQ�WUDQVPXWDWLRQ��8VLQJ�WKH�GDWDEDVH�
ZH�FDQ�UHWULHYH�WKH�GDWD�RI�QXFOHDU�UHDFWLRQ�IRU�PDWHULDO�GHVLJQ�RQ�WKH�,QWHUQHW�DQG�XQGHUVWDQG
TXDOLWDWLYHO\� WKH� EHKDYLRU� RI� QXFOHDU� UHDFWLRQ� VXFK� DV� WKH� WUDQVPXWDWLRQ� RU� GHFD\�� � 7KH
GDWDEDVH�LV�UHTXLUHG�IRU�WKH�IULHQG�XVHU�LQWHUIDFH�IRU�WKH�UHWULHYDO�RI�QHFHVVDU\�GDWD�
� � � � � ,Q� WKH� SDSHU�� IHDWXUHV� DQG� IXQFWLRQV� RI� WKH� GHYHORSHG� V\VWHP� DUH� GHVFULEHG� DQG
HVSHFLDOO\��H[DPSOHV�RI�WKH�HDV\�DFFHVVLEOH�VHDUFK�RI�QXFOHDU�UHDFWLRQV�DUH�LQWURGXFHG�
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PDWHULDO�GHVLJQ�LV�VWRUHG�DQG�ZH�FDQ�XQGHUVWDQG�TXDOLWDWLYHO\�WKH�EHKDYLRU�RI�QXFOHDU�UHDFWLRQ
VXFK� DV� WKH� WUDQVPXWDWLRQ�RU�GHFD\��7KH�GDWDEDVH� LV�PDQDJHG�E\�25$&/(�ZKHUH�5'%06
�UHODWLRQDO�GDWDEDVH�PDQDJHPHQW�V\VWHP��LV�VXSSRUWHG�RQ�ZRUN�VWDWLRQ�ZLWK�XQL[�26�
$V� WKH�5'%06�DQG�:::�ZHUH� FRQQHFWHG�� XVHU� DUH� DEOH� WR� UHWULHYH� QHFHVVDU\� GDWD� XVLQJ
1HWVFDSH�RU�([SORUHU�DV�D�XVHU�LQWHUIDFH�WKURXJK�WKH�,QWHUQHW�
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EH�DEOH�WR�DFFHVV�WKH�GDWDEDVH�E\�VHOHFWLQJ�WKH�WHUP�RI�¦WUDQVPXWDWLRQ�RI�PDWHULDO§�LQ�WKH�KRPH
SDJH�� � 7KHQ��WKH�RSHQLQJ�VFUHHQ�RI�WKH�GDWDEDVH�DV�VKRZQ�)LJ����LV�DSSHDUHG�� � 8VHUV�DUH�DEOH
WR�VHOHFW�YDULRXV�LQWHUIDFHV� IRU�UHWULHYDO�DQG�REWDLQ� � WKH�QHFHVVDU\�GDWD�� � 7KH� LQWHUIDFHV�DUH
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� � � � � )LJ�� �� VKRZV� RSHQLQJ� PDLQ� PHQX� VFUHHQ� RI� WKH� GDWDEDVH�� 7KLV� GDWDEDVH� KDV� IRXU
UHWULHYDO�IXQFWLRQV�RI�QXFOHDU�UHDFWLRQ�SURFHVV��SURSHUWLHV�RI�UDGLRDFWLYH�LVRWRSH��VSRQWDQHRXV
GHFD\
RI� HDFK� LVRWRSH� DQG� GHFD\� RI� SURGXFHG� QXFOLGHV� DIWHU� QXFOHDU� UHDFWLRQ��:H� FDQ� XQGHUVWDQG
TXDOLWDWLYHO\� WKH� EHKDYLRU� RI� QXFOHDU� UHDFWLRQ� VXFK� DV� WKH� WUDQVPXWDWLRQ� RU� GHFD\�� � )LJ�� �
VKRZV�VFUHHQ�RI�WKH�VHOHFWLRQ�RI�WKH�LVRWRSH�RU�WKH�QXFOLGH�IURP�WKH�FDUW�RI�QXFOLGHV�� � )LJ���
VKRZV�D�H[DPSOH�RI�WKH�VFUHHQ�RI�SURSHUWLHV�IRU�UHWULHYHG�
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PDVV� QXPEHU�� WKH� QDWXUDO� DEXQGDQFH� UDWLR�� KDOI�OLIH� GDWD�� JDPPD�UD\� RU� EHWD�UD\� HQHUJ\� RQ
UHWULHYHG�QXFOLGH�� � )LJ����VKRZV�VFUHHQ�WKDW�E\�VHOHFWLQJ�WKH�GHVLUHG�QXFOHDU�UHDFWLRQ�LQ�ULJKW
IROGHU��XVHU� LV� DEOH� WR�NQRZ�UHFRUGV�RQ�D�JLYHQ� WUDQVPXWDWLRQ�DQG�VSRQWDQHRXV�GHFD\� LQ� WKH
UHDFWLRQ�SURFHVV�� � ,I� XVHU� FOLFNV� WKH�JUDSK�EXWWRQ� LQ� WKH� VFUHHQ� VKRZQ�)LJ�� �� RU�)LJ�� ��� WKH
JUDSK�DV�VKRZQ�LQ�)LJ���DSSHDUV�� � 7KH�JUDSKV�DUH�VKRZQ�WKH�UHODWLRQ�EHWZHHQ�WUDQVPXWDWLRQ
FURVV�VHFWLRQ�DQG�QHXWURQ�HQHUJ\�VSHFWUXP�RQ�YDULRXV�UHDFWLRQV�� � 7KH�KLJK�YDOXH�RI�WKH�FURVV
VHFWLRQ�PHDQV�TXDOLWDWLYHO\�WKDW�WKH�QHXWURQ�UHDFWLRQ�HDVLO\�RFFXUV�
� � � � � 7KH�XVHU�LQWHUIDFH��L�H��IROGHU��RI�WKH�GDWDEDVH�SHUIRUPV�DQ�LPSRUWDQW�UROH�HLWKHU�XVHIXO
V\VWHP�RU�QRW��8VLQJ�WKLV�XVHU�LQWHUIDFH��HQG�XVHU�FDQ�HDVLO\�REWDLQ�WKH�QHFHVVDU\�LQIRUPDWLRQ
E\� WKH� HDV\�RSHUDWLRQ� IRU� UHWULHYLQJ�� EHFDXVH� D� VFUHHQ�SURYLGHG�ZLWK�SRS�XS� DQG�SXOO� GRZQ
PHQX��LV�HPSOR\HG�WR�EH�PDLQO\�RSHUDWHG�E\�PLFUR�PRXVH�LQ�DGGLWLRQ�WR�NH\ERDUG�
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UHDFWLRQ�LQ�QXWURQ�WUDQVPXWDWLRQ�LQ�1L�HDVLO\�RFFXUV�TXDOLWDWLYHO\�
� � � � � 7\SH�����VWDLQOHVV�VWHHO�LV�XVHG�DV�WKH�VWUXFWXUDO�PDWHULDO�RI�WKH�IXHO�VXE�DVVHPEOLHV�LQ
WKH� VRGLXP� FRROHG� IDVW� EUHHGHU� UHDFWRUV�� 7KLV� VWHHO� LV� UHJDUGHG� DV� D� FDQGLGDWH�PDWHULDO� IRU
EODQNHW�VWUXFWXUHV�RI�WKH�IXVLRQ�UHDFWRUV��+RZHYHU�LW�LV�UHTXLUHG�WKDW�PDWHULDOV�VKRXOG�KDYH�D
KLJK� UHVLVWDQFH� DJDLQVW� VZHOOLQJ� DQG� ORZ� UDGLRDFWLYDWLRQ� XQGHU� WKH� KLJK�HQHUJ\� QHXWURQ
LUUDGLDWLRQ� HQYLURQPHQW� VXFK� DV� LQ� IXVLRQ� UHDFWRUV�� )HUULWLF� �&U�:97D� VWHHO� LV� DOVR� EHLQJ
FRQVLGHUHG� DV� DQ� DOWHUQDWH� FDQGLGDWH� VWUXFWXUDO� PDWHULDO� WR� W\SH� ���� VWDLQOHVV� VWHHO� >�@�� $Q
DPRXQW� RI� +H� IRUPDWLRQ� DQG� UDGLRDFWLYLW\� XQGHU� QHXWURQ� LUUDGLDWLRQ� RI� ERWK� VWHHOV� ZLOO� EH
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LQ� WKH� FDQGLGDWH� PDWHULDOV� FDQ� EH� HDVLO\� HYDOXDWHG� TXDOLWDWLYHO\�� 7KH� SRVVLELOLW\� RI� +H
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DWRPV�RI�PDWHULDOV��7KH�UDGLRDFWLYLW\�LV�NQRZQ�E\�UHWULHYLQJ�KDOI�OLIH�RI�WUDQVPXWHG�SURGXFWV
RI�FRPSRVLWLRQDO�DWRPV�RI�PDWHULDO��7UDQVPXWHG�SURGXFWV�ZLWK�KDOI�OLIH�RI�PRUH�WKDQ�RQH�\HDU
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QHWZRUNLQJ�V\VWHP�VXFK�DV��'DWD�)UHH�:D\�>���@�

���6XPPDU\
�� $� GDWDEDVH� RQ� WUDQVPXWDWLRQ� IRU� QXFOHDU� PDWHULDOV� ZLWK� XVHU� IULHQGO\� LQWHUIDFH� ZDV

FRQVWUXFWHG�LQ�:::�VHUYHU�RQ�WKH�,QWHUQHW���KWWS���LQDED�QULP�JR�MS��,UUD���
�� 7KH�GDWDEDVH�FRQVLVWV�RI�PDLQO\� ILYH� WDEOHV�VWRUHG� WKH� LQIRUPDWLRQ�RI� LVRWRSH�� WZR�GHFD\

WDEOHV�RI�JDPPD�UD\�DQG�EHWD�UD\��WUDQVPXWDWLRQ�DQG�FURVV�VHFWLRQ�IRU����QHXWURQ�HQHUJ\
JURXS�FRQYHUWHG�IURP�)(1'/�,,�

�� 7KH� FRPSRVLWLRQDO� FKDQJH� DQG� UDGLRDFWLYLW\� LQ� PDWHULDOV� FDQ� EH� HDVLO\� HYDOXDWHG
TXDOLWDWLYHO\�

�� 7KH�UDGLRDFWLYLW\�LV�NQRZQ�E\�UHWULHYLQJ�KDOI�OLIH�RI�WUDQVPXWHG�SURGXFWV�RI�FRPSRVLWLRQDO
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