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�&OLQLFDO�3URMHFW�0DQDJHUV��&30V��SOD\�D�SLYRWDO�UROH�LQ�WKH�UHDOP�RI�FOLQLFDO�WULDOV��FRQVWDQWO\�PRQLWRULQJ�VWXG\�HQUROOPHQW�DQG�
�GDWD�TXDOLW\��7UDGLWLRQDOO\��WKLV�WDVN�KDV�LQYROYHG�ODERULRXV�DQG�UHSHWLWLYH�PDQXDO�GDWD�PDQLSXODWLRQ�����WLPHV�SHU�ZHHN��RIWHQ�
�SHUIRUPHG�XVLQJ�WRROV�OLNH�([FHO�RU�6PDUWVKHHW��7KH�&OLQLFDO�'DWD�$QDO\WLFV�	�3URJUDPPLQJ��&'$3��WHDP�FUHDWHG�DQ�5�6KLQ\�
�DSSOLFDWLRQ�WKDW�KDV�UHVKDSHG�WKH�ODQGVFDSH�RI�GDWD�PRQLWRULQJ��,W�DXWRPDWHV�WKH�SURGXFWLRQ�RI�HVVHQWLDO�VWXG\�PHWULFV��
�SURYLGLQJ�VWDQGDUGL]HG�RXWSXWV�DW�WKH�FOLFN�RI�D�EXWWRQ��7KLV�LQQRYDWLRQ�FRQVHUYHV�FRXQWOHVV�KRXUV�RI�&30V¶�WLPH��HOHYDWHV�WKH�
�DFFXUDF\�DQG�FRQVLVWHQF\�RI�WKH�PHWULFV��DQG�PDNHV�WKHP�UHDGLO\�DYDLODEOH�DFURVV�YDULRXV�WULDOV��7KLV�SURMHFW�VHUYHV�DV�D�
�FRPSHOOLQJ�WHVWDPHQW�WR�WKH�SRZHU�RI�DXWRPDWHG�GDWD�YLVXDOL]DWLRQ�IRU�UHDO�WLPH�FOLQLFDO�GDWD�DQDO\WLFV��%\�GHSOR\LQJ�WKH�5�
�6KLQ\�DSSOLFDWLRQ��RXU�VROXWLRQ�HPSRZHUV�&30V�WR�FRQGXFW�GDWD�GULYHQ�GHFLVLRQ�PDNLQJ�DQG�IRFXV�RQ�LQWHUSUHWLQJ�LQVLJKWV��
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�$W�)RUPDWLRQ�%LR��ZH�DUH�FRPPLWWHG�WR�UXQQLQJ�WULDOV�IDVWHU�DQG�PRUH�HIILFLHQWO\�LQ�RUGHU�WR�EULQJ�QHZ�WUHDWPHQWV�WR�SDWLHQWV��
�)RU�HDFK�RI�RXU�WULDOV��&30V�DUH�WKH�FRPPDQGHUV�RI�WKH�WULDO¶V�MRXUQH\�WKURXJK�SUHSDUDWLRQ��HQUROOPHQW��DQG�FORVHRXW��OHDGLQJ�D�
�ODUJH��PXOWLGLVFLSOLQDU\�WHDP�WR�VDIHO\�DQG�HIIHFWLYHO\�FRPSOHWH�WKH�VWXG\�SODQ�DQG�GHOLYHU�WKH�WULDO�UHVXOWV��.HHS�LQ�PLQG�WKDW�WKH�
�RQH�WUXH�PLVVLRQ�RI�D�FOLQLFDO�WULDO�LV�WR�GHOLYHU�D�GDWDVHW�WKDW�GHPRQVWUDWHV�WKH�VDIHW\�DQG�HIILFDF\�RI�D�GUXJ��EXW�WKH�SHRSOH�DQG�
�SURFHVVHV�DURXQG�GHOLYHULQJ�WKRVH�VWXG\�UHVXOWV�UHTXLUH�GHFLVLRQV�WR�EH�FRQWLQXRXVO\�PDGH�ZLWK�PXFK�RI�WKDW�VDPH�GDWD�LQ�
�RUGHU�WR�VWD\�RQ�FRXUVH��7KHUH�DUH�QXPHURXV�DFWLYLWLHV�UHTXLUHG�RQ�WKLV�MRXUQH\�DFURVV�FOLQLFDO�RSHUDWLRQV��PHGLFDO��UHJXODWRU\��
�LQYHVWLJDWLRQDO�SURGXFW��DQG�FOLQLFDO�GDWD�FDSWXUH�WKDW�LQYROYH�FRPSOH[�GHFLVLRQ�PDNLQJ�DQG�IUHTXHQW�FRXUVH�FRUUHFWLRQ��7R�GR�
�WKLV�ZHOO��&30V�FRQWLQXRXVO\�PRQLWRU�GDWD�DFURVV�DOO�RI�WKHVH�DUHDV��

�)LJXUH�����7KH�VWXG\�WHDP�VSDQV�PDQ\�GLVFLSOLQHV�WR��HIIHFWLYHO\�UXQ�D�WULDO��
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�7KH�&OLQLFDO�'DWD�$QDO\WLFV�	�3URJUDPPLQJ��&'$3��WHDP�DW�)RUPDWLRQ�%LR�LV�FRPPLWWHG�WR�LPSURYLQJ�FOLQLFDO�WULDO�HIILFLHQF\�E\�
�GHFUHDVLQJ�WKH�DPRXQW�RI�PDQXDO�GDWD�PDQLSXODWLRQ�SHUIRUPHG�E\�FOLQLFDO�WULDO�WHDPV�WR�LQFUHDVH�WKH�VSHHG�DQG�DFFXUDF\�RI�
�FOLQLFDO�LQVLJKWV��PRQLWRULQJ��DQG�WULDO�H[HFXWLRQ��:H�GR�VR�WKURXJK�FORVH�FROODERUDWLRQ�ZLWK�FOLQLFDO�VWDNHKROGHUV�WR�LGHQWLI\�
�DUHDV�RI�LQYHVWPHQW�LQ�WKH�FOLQLFDO�WULDO�SURFHVV�WKDW�ZRXOG�EHQHILW�IURP�WHFKQRORJ\�DQG�DXWRPDWLRQ��
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�)/<,1*�%/,1'�
�8QIRUWXQDWHO\��LQGXVWU\�VWDQGDUG�SUDFWLFHV�PDLQO\�GHIDXOW�WR�ORFDO�([FHO�EDVHG�PHWKRGV�IRU�UHYLHZLQJ�WDEOHV��MRLQLQJ�GDWD�ZLWK�
�IRUPXODV�DQG�PHWKRGV�OLNH�9/22.83��DQG�WKHQ�SDVVLQJ�DURXQG�ILOHV�EHWZHHQ�WHDPV�WR�IDFLOLWDWH�UHYLHZ�DQG�FRPPHQWV��
�5HSRUWV�DUH�RIWHQ�VDYHG�DQG�VWRUHG�ORFDOO\��ZLWK�VWXG\�WHDP�PHPEHUV�XVLQJ�GLIIHUHQW�GDWDVHWV��RU�HPEHGGHG�LQ�PHHWLQJ�
�PLQXWHV��([FHO�LV�D�YDOXDEOH�WRRO��EXW�QRW�WKH�PRVW�HIILFLHQW�ZD\�WR�SHUIRUP�UHSHDWHG�DQDO\VLV�DQG�GDWD�YLVXDOL]DWLRQ��7KHVH�
�PHWKRGV�RIWHQ�OHDG�WR�GXSOLFDWLYH�ZRUN�DQG�ORVV�RI�LQVLJKW�LQWR�WUHQGV�LQ�PHWULFV�DQG�LVVXH�PDQDJHPHQW�DFWLYLWLHV�DW�D�VWXG\�
�OHYHO��%HFDXVH�LW�WDNHV�VR�ORQJ�WR�SXOO�WRJHWKHU�GDWD�DQG�PHWULFV�LQ�WKLV�ZD\��&30V�DUH�HVVHQWLDOO\�FUHDWLQJ�DQG�UH�FUHDWLQJ�WKH�
�GDVKERDUG�ZKLOH�LQ�IOLJKW�DQG�IO\LQJ�EOLQG�WKH�PDMRULW\�RI�WKH�WLPH��

�785%8/(1&(�$+($'�
�7KH�&'$3�WHDP�LQWHUYLHZHG�PHPEHUV�RI�WKH�&30�WHDP�LQ�KRSHV�WR�GHWHUPLQH�D�VROXWLRQ��$V�SLORWV�RI�D�FOLQLFDO�WULDO��&30V�
�H[SHULHQFH�WKH�IROORZLQJ�PDMRU�SDLQ�SRLQWV�RI�UXQQLQJ�D�WULDO�XVLQJ�WKHVH�PDQXDO�UHSRUWLQJ�PHWKRGV�ZKLFK�KDYH�VLJQLILFDQW�
�LPSOLFDWLRQV�DQG�PDNH�IRU�D�URFN\�IOLJKW��

�Ɣ� �.QLWWLQJ�WRJHWKHU�GDWD�IURP�PXOWLSOH�VRXUFHV�LQ�([FHO���0RVW�WKHUDSHXWLF�WULDOV�XVH�PXOWLSOH�FOLQLFDO�GDWD��FDSWXUH�
�V\VWHPV��VR�FRPSLOLQJ�GDWD�UHVHPEOHV�SLHFLQJ�WRJHWKHU�IUDJPHQWHG�IOLJKW�SODQV�ZLWKRXW�D�FRPSUHKHQVLYH�QDYLJDWLRQ�
�V\VWHP�DQG�LV�SURQH�WR�XQFHUWDLQWLHV�WKDW�FRXOG�GHYLDWH�WKH�WULDO�IURP�LWV�LQWHQGHG�FRXUVH��

�Ɣ� �0DQ\�KRXUV�VSHQW�FDOFXODWLQJ�WKH�VDPH�PHWULFV�ZHHN�WR�ZHHN���7KH�UHSHWLWLYH�QDWXUH�RI�WKHVH�PDQXDO�FDOFXODWLRQV�
�SDUDOOHOV�D�SLORW�FRQWLQXDOO\�DGMXVWLQJ�FRQWUROV��GLYHUWLQJ�DWWHQWLRQ�IURP�WKH�EURDGHU�QDYLJDWLRQ�DQG�SRWHQWLDOO\�PLVVLQJ�
�FULWLFDO�GHWDLOV�FUXFLDO�IRU�WKH�WULDO
V�VXFFHVV��

�Ɣ� �0HWULFV�DUH�QRW�LQ�UHDO�WLPH���0HWULFV�DUH�FDOFXODWHG��XVLQJ�GDWD�IURP�D�VLQJOH�SRLQW�LQ�WLPH�WKDW�LV�DYDLODEOH�WR�DQ�
�LQGLYLGXDO��VR�&30V�ODFN�D�FOHDU�YLHZ�RI�WKH�WULDO
V�FXUUHQW�UHDO�WLPH�VWDWXV��LQKLELWLQJ�WKHLU�DELOLW\�WR�VZLIWO\�DGMXVW�
�FRXUVH�LQ�UHVSRQVH�WR�HPHUJLQJ�WUHQGV�RU�LVVXHV��2SHUDWLQJ�ZLWKRXW�D�FXPXODWLYH��FXUUHQW�GDWDVHW�LV�DNLQ�WR�IO\LQJ�
�WKURXJK�WKLFN�IRJ��

�Ɣ� �0DQXDO�PHWULF�FDOFXODWLRQ�OHDGLQJ�WR�LQDFFXUDFLHV�LQ�UHSRUWLQJ���0XFK�OLNH�UHO\LQJ�RQ�PDQXDO�LQVWUXPHQWV��LQ�
�WXUEXOHQW�ZHDWKHU��WKH�UHOLDQFH�RQ�PDQXDO�FDOFXODWLRQV�XVLQJ�WRROV�OLNH�([FHO�RU�6PDUWVKHHW�LQWURGXFHV�SRWHQWLDO�HUURUV�
�DQG�LQFRQVLVWHQFLHV��FORXGLQJ�WKH�DFFXUDF\�RI�UHSRUWHG�PHWULFV�DQG�MHRSDUGL]LQJ�WKH�WUDMHFWRU\�RI�WKH�WULDO��

�Ɣ� �2YHU�UHOLDQFH�RQ�PHHWLQJV�DV�D�IRUXP�IRU�VKDULQJ�LQIRUPDWLRQ���%HFDXVH�LW�LV�VR�KDUG�WR�FRQVROLGDWH�LQIRUPDWLRQ��
�PDQ\�&30V�UHO\�RQ�FRQVWDQW�PHHWLQJV�ZLWK�HDFK�FURVV�IXQFWLRQDO�WHDP�PHPEHU�WR�JDLQ�DQ�XQGHUVWDQGLQJ�RI�WKH�
�FXUUHQW�VWDWXV�RI�DOO�WULDO�DFWLYLWLHV��7KH�QHFHVVLW\�IRU�IUHTXHQW�PHHWLQJV�PLUURUV�SLORWV�FLUFOLQJ�EDFN�WR�EDVH�UHSHDWHGO\�
�IRU�JXLGDQFH�GXH�WR�LQDGHTXDWH�LQVWUXPHQWDWLRQ��FRQVXPLQJ�YDOXDEOH�WLPH�DQG�HQHUJ\��

�$,5�',6$67(5�
�7KH�ULVN�RI�UXQQLQJ�D�WULDO�ZLWKRXW�UHDO�WLPH�PHWULFV�LV�FOHDU��7KLV�UHVXOWV�LQ�WKH�WHDP�FRQVWDQWO\�UHDFWLQJ�WR�LVVXHV�DV�WKH\�DUH�
�GLVFRYHUHG��RIWHQ�DV�WKH�LPSDFW�LV�IHOW��UDWKHU�WKDQ�IRFXVLQJ�RQ�SURSHUO\�LQYHVWLJDWLQJ�LVVXHV�DV�WKH\�RFFXU�DQG�SUHYHQWLQJ�PRUH�
�RI�WKH�VDPH�LVVXH��7KH�EHVW�H[DPSOH�RI�WKLV�DUH�SURWRFRO�GHYLDWLRQV��ZKLFK�LI�GLVFRYHUHG�HDUO\�FDQ�RIWHQ�EH�PLWLJDWHG�WKURXJK�
�PHWKRGV�VXFK�DV�UHWUDLQLQJ�RI�SDWLHQWV��VLWHV��DQG�VWXG\�WHDP�PHPEHUV��5HDO�WLPH�GDWD�LQVLJKWV�DOVR�DOORZ�IRU�UHVRXUFHV�WR�EH�
�GLUHFWHG�DSSURSULDWHO\�WR�NHHS�HYHU\RQH�RQ�WKH�VDPH�SDWK��,I�VWXG\�VWDUWXS�RU�HQUROOPHQW�LV�EHKLQG�DW�D�FHUWDLQ�VLWH��PRUH�
�UHVRXUFHV�FDQ�EH�GLUHFWHG�WR�VXSSRUW�WKDW�VLWH��,I�D�VLWH�LV�HQUROOLQJ�IDVWHU��UHVRXUFHV�WR�PRQLWRU�WKH�GDWD�DW�WKDW�VLWH�DQG�
�LQYHVWLJDWLRQDO�SURGXFW�VWRUHG�DW�WKDW�VLWH�FDQ�EH�LQFUHDVHG��7KHUH�DUH�VR�PDQ\�RSSRUWXQLWLHV�LQ�D�FOLQLFDO�WULDO�ZKHUH�&30V�DQG�
�WKH�HQWLUH�VWXG\�WHDP�FDQ�PDNH�GDWD�GULYHQ�GHFLVLRQV�WR�RSWLPL]H�FRVW��VSHHG��DQG�TXDOLW\��7R�GR�WKLV�HIIHFWLYHO\��WKH�PRVW�
�FXUUHQW��DFFXUDWH��DQG�FRQVLVWHQW�GDWD�DQG�PHWULFV�QHHGHG�WR�PDNH�GHFLVLRQV�PXVW�EH�UHDGLO\�DFFHVVLEOH�WR�JXLGH�WKH�MRXUQH\��
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�5�6KLQ\�LV�DQ�HPHUJLQJ�SLHFH�RI�WHFKQRORJ\�LQ�WKH�FOLQLFDO�DQDO\WLFV�VSDFH��7KH�&'$3�WHDP�LV�WUDLQHG�LQ�ELRVWDWLVWLFV�DQG�
�ELRLQIRUPDWLFV�DQG�ZDV�DOUHDG\�IDPLOLDU�ZLWK�WKH�5�SURJUDPPLQJ�ODQJXDJH�PDNLQJ�DGRSWLRQ�RI�5�6KLQ\�D�QDWXUDO�SURJUHVVLRQ��
�7KH�SRZHU�RI�5�6KLQ\�FRPHV�IURP�LWV�DELOLW\�WR�FUHDWH�KLJKO\�FXVWRPL]DEOH�DQG�LQWHUDFWLYH�ZHE�DSSOLFDWLRQV�IRU�FOLQLFDO�WULDO�GDWD�
�YLVXDOL]DWLRQ��,Q�RUGHU�WR�VKDUH�5�6KLQ\�DSSV�LQ�D�VHFXUH��FRQWUROOHG�PDQQHU�FRQVLVWHQW�ZLWK�UHJXODWRU\�UHTXLUHPHQWV�IRU�FOLQLFDO�
�GDWD�JRYHUQDQFH��ZH�KDYH�LPSOHPHQWHG�3RVLW�&RQQHFW��:RUNEHQFK��DQG�3DFNDJH�0DQDJHU��

�,Q�WKH�HYROYLQJ�ODQGVFDSH�RI�FOLQLFDO�DQDO\VLV��5�6KLQ\¶V�HPHUJHQFH�DV�D�WRRO�RI�FKRLFH�VWHPV�IURP�LWV�FDSDFLW\�WR�EULGJH�WKH�
�JDS�EHWZHHQ�VWDWLVWLFDO�H[SHUWLVH�DQG�XVHU�IULHQGO\�LQWHUIDFH�GHVLJQ��7KLV�FRQYHUJHQFH�QRW�RQO\�IDFLOLWDWHV�UREXVW�GDWD�
�YLVXDOL]DWLRQ�EXW�DOVR�HPSRZHUV�WKH�&'$3�WHDP�WR�SUHVHQW�WULDO�PHWULFV�LQ�D�FRPSUHKHQVLEOH�DQG�DFWLRQDEOH�IRUPDW�IRU�&30V��
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�$V�)RUPDWLRQ�%LR�FRQWLQXHV�LWV�WUDMHFWRU\�DV�D�WHFK�HQDEOHG�SKDUPDFHXWLFDO�HQWLW\��5�6KLQ\
V�YHUVDWLOLW\�DQG�LQWHJUDWLRQ�ZLWKLQ�
�WKH�&'$3�WHDP
V�VNLOO�VHW�VROLGLI\�LWV�SRVLWLRQ�DV�D�VWUDWHJLF�DVVHW��HQDEOLQJ�DJLOH�DQG�LQIRUPHG�GHFLVLRQ�PDNLQJ�LQ�FOLQLFDO�WULDO�
�PDQDJHPHQW��
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�6WXG\�GDVKERDUGV�DUH�D�FRPPRQ�WRRO�XVHG�LQ�LQGXVWU\�WR�PRQLWRU�WKH�SURJUHVV�RI�D�FOLQLFDO�WULDO��+RZHYHU��FRPSDQLHV�RI�RXU�
�VL]H�ZRXOG�W\SLFDOO\�SXUFKDVH�DQ�RII�WKH�VKHOI�VROXWLRQ�ZKLFK�UHTXLUHV�H[WHQVLYH�GDWD�LQWHJUDWLRQV�DQG�ODFNV�D�GHJUHH�RI�
�FXVWRPL]DWLRQ�ZLWKRXW�VLJQLILFDQW�LQYHVWPHQW�DQG�HIIRUW��$V�D�WHFK�HQDEOHG�SKDUPDFHXWLFDO�FRPSDQ\��)RUPDWLRQ�%LR�LV�XQLTXHO\�
�SRVLWLRQHG�WR�TXLFNO\�DQG�HIILFLHQWO\�VSLQ�XS�KLJKO\�FXVWRPL]DEOH�5�6KLQ\�VROXWLRQV�WR�GHOLYHU�GDWD�LQVLJKWV�LQ�UHDO�WLPH��

�6RPH�EHQHILWV�RI�DQ�LQ�KRXVH�GHYHORSHG�5�6KLQ\�VROXWLRQ�LQFOXGH��
�Ɣ� �&URVV�IXQFWLRQDO�FROODERUDWLRQ���&'$3�EHQHILWV�IURP��ZRUNLQJ�GLUHFWO\�ZLWK�&30�WR�KHOS�LQIRUP�WKH�VSHFLILFDWLRQV�DQG�

�UHTXLUHPHQWV�RI�DQ�LQ�KRXVH�VROXWLRQ��7KH�UHVXOW�LV�DQ�DQDO\WLFV�WHDP�ZLWK�D�GHHS�XQGHUVWDQGLQJ�RI�WKH�SUREOHP�VSDFH�
�WKDW�LV�XQLTXH�WR�WKH�FRPSDQ\��

�Ɣ� �&RQWH[WXDO�XQGHUVWDQGLQJ���/HYHUDJLQJ�DQ�LQ�KRXVH�DQDO\WLFV��WHDP�E\SDVVHV�DQ\�H[WHUQDO�OHDUQLQJ�FXUYH�DQG�
�KDUQHVVHV�KLVWRULFDO�FRQWH[W�DQG�FRPSDQ\�VSHFLILF�NQRZOHGJH�WR�EH�DEOH�WR�DFFHOHUDWH�GHYHORSPHQW��

�Ɣ� �7DLORUHG�WR�VSHFLILF�QHHGV���$Q�LQ�KRXVH�VROXWLRQ�DOORZV��FXVWRPL]DWLRQ�DOLJQHG�SUHFLVHO\�ZLWK�WKH�XQLTXH�
�UHTXLUHPHQWV�DQG�ZRUNIORZV�RI�WKH�FRPSDQ\¶V�FOLQLFDO�WULDOV��RIIHULQJ�WDLORUHG�IXQFWLRQDOLWLHV�DQG�PHWULFV�WKDW�DGGUHVV�
�VSHFLILF�WULDO�QXDQFHV��7KH�UHVXOW�LV�D�SURGXFW�WKDW�LV�WDLORU�ILW�IRU�WKH�VWXG\�QHHGV�DOORZLQJ�&30�WR�SHUIRUP�DW�WKH�
�KLJKHVW�OHYHO��

�1$9,*$7,1*�:,7+�'$7$�
�7KH�&30�WHDP�KDV�QRZ�EHHQ�XVLQJ�WKH�6WXG\�'DVKERDUG�WR�GULYH�WHDP�PHHWLQJV��LQYHVWLJDWH�GDWD�LVVXHV�DQG�ILQGLQJV��DQG�
�SXW�PLWLJDWLRQV�LQ�SODFH�WR�DGGUHVV�VWXG\��VLWH��DQG�GDWD�UHODWHG�LVVXHV��7KH\�DUH�DEOH�WR�TXLFNO\�ILQG�DOO�WKH�LQIRUPDWLRQ�WKH\�
�QHHG�LQ�RQH�SODFH�ZLWKRXW�KDYLQJ�WR�SXOO�OLVWLQJV�DFURVV�PXOWLSOH�V\VWHPV�DQG�SHUIRUP�RQH�RII�DQDO\VHV�LQ�([FHO��,QVWHDG�RI�
�SLYRW�WDEOHV��WKH\�FDQ�HDVLO\�VRUW��JURXS��DQG�H[SORUH�GDWD�ZLWKLQ�WKH�5�6KLQ\�DSSOLFDWLRQ��7KLV�WKHQ�WUDQVODWHV�LQWR�WKH�DELOLW\�WR�
�TXLFNO\�PDNH�UHDO�WLPH��GDWD�GULYHQ�GHFLVLRQV�DQG�DFW�RQ�LQVLJKWV��7KLV�KDV�KHOSHG�WR�IRVWHU�D�FXOWXUH�RI�GDWD�GHPRFUDWL]DWLRQ�
�DQG�GDWD�GULYHQ�GHFLVLRQ�PDNLQJ�RQ�RXU�VWXGLHV��

�:LWKLQ�RQH�YLHZ��&30V�FDQ�QDYLJDWH�EHWZHHQ�GLIIHUHQW�WDEV�WR�H[SORUH�GDWDVHWV�WKDW�LQFOXGH�NH\�VWXG\�PHWULFV�UHODWHG�WR�WKH�
�IROORZLQJ�GDWDVHWV��

�Ɣ� �6LWH�DFWLYDWLRQ�DQG�HQUROOPHQW�
�Ɣ� �3DUWLFLSDQW�IXQQHO�IURP�SUH�VFUHHQLQJ�WKURXJK�VWXG\�FRPSOHWLRQ�
�Ɣ� �6FUHHQ�IDLO�UHDVRQV�ZLWK�VSHFLILF�LQFOXVLRQ�DQG�H[FOXVLRQ�FULWHULD�QRW�PHW�
�Ɣ� �3URWRFRO�GHYLDWLRQV�
�Ɣ� �&OHDQ�SDWLHQW�WUDFNHU�
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�)LJXUH�����7KH�6WXG\�'DVKERDUG�PDLQ�ODQGLQJ�SDJH�JLYHV��D�FRPSOHWH�RYHUYLHZ�RI�ZKHUH�ZH�DUH�LQ�WKH�FOLQLFDO�WULDO�MRXUQH\�LQ�
�WHUPV�RI�VLWH�DFWLYDWLRQ��SDWLHQW�VFUHHQLQJ�DQG�HQUROOPHQW��DQG�SURWRFRO�GHYLDWLRQV��

�)LJXUH�����'DWDVHWV�VXFK�DV�SURWRFRO�GHYLDWLRQV�FDQ��WKHQ�EH�YLVXDOL]HG��H[SORUHG��DQG�H[SRUWHG�LQ�VXEVHTXHQW�WDEV��
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�)LJXUH�����'DWDVHWV�FDQ�EH�VXEVHW�E\�VLWH��

�)LJXUH�����'DWDVHWV�FDQ�EH�IXUWKHU�ILOWHUHG�DQG�VXEVHW��WR�VSHFLILF�VLWHV��
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�6.<�+,*+�()),&,(1&<�
�$�FXVWRPL]HG�DQG�LQWHUDFWLYH�6WXG\�'DVKERDUG�FDQ�KDYH�D�ODUJH�LPSDFW�RQ�HIILFLHQF\�DQG�DFFXUDF\�RI�UHSHDWHG�UHSRUWLQJ�WDVNV�
�IRU�D�&30�WHDP��,PSOHPHQWDWLRQ�VDYHV�PXOWLSOH�&30V�WLPH�SHU�VWXG\�SHU�ZHHN�E\�HOLPLQDWLQJ�WKH�QHHG�WR�PDQXDOO\�
�PDQLSXODWH�GDWD�WR�SUHSDUH�IRU�PHHWLQJV��7KLV�VLJQLILFDQW�WLPH�JDLQ�HPSRZHUV�D�&30�WHDP�WR�VKLIW�WKHLU�IRFXV�WRZDUGV�PRUH�
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