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:KDW�ZH�JHW�LQ�WKH�HQG

Ɣ ,I�GXULQJ�GDWD�FROOHFWLRQ�ZH�UDQGRPO\�DVVLJQ�RXU�LQSXWV�
LQGHSHQGHQWO\�RI�DQ\�RWKHU�YDULDEOH��6XQOLJKW¶V�DVVRFLDWLRQV�ZLOO�
KDYH�D�FDXVDO�LQWHUSUHWDWLRQ��QRW�MXVW�FRUUHODWLRQ��

Ɣ +RZHYHU��6XQOLJKW�FDQQRW�H[SODLQ�KRZ�WKLV�WDUJHWLQJ�KDSSHQV�
ż (�J���:KDW�SOD\HU�LQ�WKH�HFRV\VWHP�LV�UHVSRQVLEOH"�,V�LW�D�

KXPDQ�LQWHUYHQWLRQ�RU�DQ�DOJRULWKPLF�GHFLVLRQ"



6XQOLJKW�WDON

Ɣ 2YHUYLHZ
Ɣ 'HVLJQ
Ɣ (YDOXDWLRQ
Ɣ 8VH�FDVHV

��



'DWDVHWV



7DUJHWLQJ�SUHGLFWLRQ�SUHFLVLRQ
:H�GHYHORSHG�WZR�PHWKRGRORJLHV�

�� 0DQXDO�DVVHVVPHQWV�RI�KRZ�³EHOLHYDEOH´�DUH�RXU�ORZ�S�YDOXH�
SUHGLFWLRQV���������
ż :H�REVHUYHG������SUHFLVLRQ�IRU�VPDOOHU�H[SHULPHQWV�DQG�����

�����SUHFLVLRQ�IRU�ODUJHU�H[SHULPHQWV���'HVSLWH�SRWHQWLDO�IRU�
FRQILUPDWLRQ�ELDV��WKLV�LV�LQ�OLQH�ZLWK�H[SHFWDWLRQ�DW�S�YDOXH��������

�� $VVHVV�WKH�TXDOLW\�RI�WDUJHWLQJ�SUHGLFWLRQV�
ż ,I�ZH�FRQFOXGH�WKDW�(��!$G���ZH�VKRXOG�EH�DEOH�WR�XVH�(�¶V�

SUHVHQFH�LQ�D�VKDGRZ�DFFRXQW�WR�DFFXUDWHO\�JXHVV�ZKHWKHU�$G��
DSSHDUV�LQ�WKDW�DFFRXQW�



4XDOLW\�RI�WDUJHWLQJ�SUHGLFWLRQV

<��3URSRUWLRQ�RI�DG�
DSSHDUDQFHV�WKDW�ZHUH�
FRUUHFWO\�JXHVVHG�WR�EH�

SUHVHQW�LQ�D�VKDGRZ�
DFFRXQW�



4XDOLW\�RI�WDUJHWLQJ�SUHGLFWLRQV

<��3URSRUWLRQ�RI�VXFFHVV�
ZKHQ�JXHVVLQJ�LI�DQ�DG�
ZLOO�EH�SUHVHQW�LQ�D�
VKDGRZ�DFFRXQW�



7DUJHWLQJ�SUHGLFWLRQ�UHFDOO

Ɣ :H�IRXQG�UHFDOO�LPSRVVLEOH�WR�TXDQWLI\�PDQXDOO\�
ż 7RR�PDQ\�RXWSXWV��WRR�PDQ\�LQSXW�SRVVLELOLWLHV��WRR�HUURU�SURQH�

Ɣ :H�GHYHORSHG�WKLV�PHWKRGRORJ\�
ż ,QVSHFWHG�DGV�IRU�ZKLFK�6XQOLJKW�KDG�VRPH�HYLGHQFH�WKH\�ZHUH�

EHLQJ�WDUJHWHG��EXW�IRU�ZKLFK�FRUUHFWLRQ�VSRLOHG�WKHLU�S�YDOXHV�
ż 7KLV�PHWKRGRORJ\�UHYHDOHG�D�SUHFLVLRQ�UHFDOO�WUDGHRII�DW�VFDOH�

GXH�WR�FRUUHFWLRQ�



3UHFLVLRQ�UHFDOO�WUDGHRII

S�YDOXH�&')�EHIRUH�FRUUHFWLRQ S�YDOXH�&')�DIWHU�FRUUHFWLRQ



3UHFLVLRQ�UHFDOO�WUDGHRII

SYDOXH ���� SYDOXH ����

S�YDOXH�&')�EHIRUH�FRUUHFWLRQ S�YDOXH�&')�DIWHU�FRUUHFWLRQ



SYDOXH ���� SYDOXH ����

S�YDOXH�&')�EHIRUH�FRUUHFWLRQ S�YDOXH�&')�DIWHU�FRUUHFWLRQ

3UHFLVLRQ�UHFDOO�WUDGHRII



6XQOLJKW�WDON

Ɣ 2YHUYLHZ
Ɣ 'HVLJQ
Ɣ (YDOXDWLRQ
Ɣ 8VH�FDVHV

��



6XQOLJKW�EDVHG�WRROV

6XQOLJKW
�JHQHULF��MXVWLILDEOH��DQG�VFDODEOH�WDUJHWLQJ�GHWHFWLRQ�

*PDLO$G��
2EVHUYDWRU\

'DWD�
2EVHUYDWRU\

��

$PD]RQ��<RXWXEH�
UHFRPPHQGDWLRQV

$GV2Q:HE��
2EVHUYDWRU\

DXGLWRU��H�J���)7&��LQYHVWLJDWLYH�MRXUQDOLVWV�



Ɣ 6HUYLFH�WR�VWXG\�WDUJHWLQJ�RI�*PDLO�DGV�RQ�XVHUV¶�HPDLOV�
ż 0HDQW�IRU�UHVHDUFKHUV�DQG�MRXUQDOLVWV�

Ɣ +RZ�LW�ZRUNV�
ż 5HVHDUFKHU�VXSSOLHV�D�VHW�RI�HPDLOV�
ż *PDLO$G2EVHUYDWRU\�XVHV�D�VHW�RI�*PDLO�DFFRXQWV�WR�VHQG�HPDLOV�WR�

D�VHSDUDWH�VHW�RI�*PDLO�DFFRXQWV��WKH�VKDGRZV��
ż ,W�WKHQ�FROOHFWV�DGV�SHULRGLFDOO\�
ż 8VHV�6XQOLJKW�WR�GHWHFW�WDUJHWLQJ�IRU�HDFK�FROOHFWHG�DG�

*PDLO$G2EVHUYDWRU\



Ɣ :H�VWXGLHG�DG�WDUJHWLQJ�LQ�*PDLO�
DW�SUHWW\�ODUJH�VFDOH�
ż ��.�XQLTXH�DGV�FROOHFWHG�IURP�DQ�

LQER[�ZLWK�����VLQJOH�NH\ZRUG�
HPDLOV�RQ�YDULRXV�³VHQVLWLYH´�
WRSLFV�

Ɣ )RXQG�FRQWUDGLFWLRQV�WR�*RRJOH¶V�
RZQ�SULYDF\�VWDWHPHQW�

*PDLO�7DUJHWLQJ�6WXG\
��

3ULYDF\��7UDQVSDUHQF\�
DQG�&KRLFH
>���@
:H�ZLOO�DOVR�QRW�WDUJHW�DGV�
EDVHG�RQ�VHQVLWLYH�
LQIRUPDWLRQ��VXFK�DV�UDFH��
UHOLJLRQ��VH[XDO�RULHQWDWLRQ��
KHDOWK��RU�VHQVLWLYH�
ILQDQFLDO�FDWHJRULHV�

���KWWS���VXSSRUW�JRRJOH�FRP�PDLO�DQVZHU�����



³:H�ZLOO�DOVR�QRW�WDUJHW�DGV�EDVHG�RQ�VHQVLWLYH�LQIRUPDWLRQ��VXFK�DV�UDFH��
UHOLJLRQ��VH[XDO�RULHQWDWLRQ��KHDOWK��RU�VHQVLWLYH�ILQDQFLDO�FDWHJRULHV�´



³:H�ZLOO�DOVR�QRW�WDUJHW�DGV�EDVHG�RQ�VHQVLWLYH�LQIRUPDWLRQ��VXFK�DV�UDFH��
UHOLJLRQ��VH[XDO�RULHQWDWLRQ��KHDOWK��RU�VHQVLWLYH�ILQDQFLDO�FDWHJRULHV�´

1RWLFH�WKH�H[WUHPHO\�ORZ�LQ�FRQWH[W�LPSUHVVLRQV����
WKH�PRVW�REVFXUH�IRUP�RI�WDUJHWLQJ�



Ɣ 7UDQVSDUHQF\�LQIUDVWUXFWXUH�IRU�WKH�GDWD�GULYHQ�ZHE�
ż 'HWHFWV�GDWD�XVH�IRU�WDUJHWLQJ�DQG�SHUVRQDOL]DWLRQ�IURP�

FRQWUROOHG�H[SHULPHQWV�ZLWK�GLIIHUHQWLDWHG�SURILOHV�
ż :RUNV�DW�VFDOH��SURYLGHV�ULJRURXV�VWDWLVWLFDO�MXVWLILFDWLRQ��

DQG�LV�ZLGHO\�DSSOLFDEOH�WR�PDQ\�VHUYLFHV�

Ɣ 2XU�KRSH�LV�WR�VXSSRUW�D�QHZ�JHQHUDWLRQ�RI�WRROV�WKDW�ZLOO�
NHHS�ZHE�VHUYLFHV�PRUH�DFFRXQWDEOH�
ż ,¶YH�VKRZQ�WZR�WRROV��HDFK�UHYHDOLQJ�LQWHUHVWLQJ�UHVXOWV�

6XQOLJKW�VXPPDU\



)DLU7HVW�

��

>XQGHU�VXEPLVVLRQ@

IDLUQHVV�WHVWLQJ�WRRONLW�IRU�GDWD�GULYHQ�DSSV�



Ɣ 3HUVRQDO�GDWD���FRPSOH[�DOJRV�FDQ�OHDG�
WR�XQLQWHQGHG�DQG�GLVFULPLQDWRU\�
FRQVHTXHQFHV�

Ɣ 6XFK�FRQVHTXHQFHV�DUH�EXJV��IRU�ZKLFK�
GHYHORSHUV�VKRXOG�DFWLYHO\�WHVW�DQG�
GHEXJ�DV�WKH\�GR�IRU�IXQFWLRQDOLW\��
SHUIRUPDQFH��UHOLDELOLW\�EXJV��

8QIDLU�$VVRFLDWLRQV



)DLU7HVW
Ɣ 7HVWLQJ�VXLWH�IRU�XQLQWHQGHG�DVVRFLDWLRQV�LQ�GDWD�GULYHQ�DSSV�

ż 'HWHFWV�DVVRFLDWLRQV�EHWZHHQ�XVHU�DWWULEXWHV��UDFH��JHQGHU��DJH��
DQG�VHUYLFH�RXWSXWV��SULFHV��ODEHOV��

Ɣ 2IIHUV�GHEXJJLQJ��QRW�MXVW�GHWHFWLRQ��FDSDELOLWLHV�

GDWD�GULYHQ�
DSSOLFDWLRQ

XVHU�LQSXWV
�ORFDWLRQV��
FOLFNV������

RXWSXWV�WR�XVHUV
�SULFHV��ODEHOV������

SURWHFWHG�DWWULEXWHV
�UDFH��JHQGHU��DJH������� )DLU7HVW

DVVRFLDWLRQ�UHSRUW
WR�GHYHORSHU

�SHRSOH�RI�UDFH�;�JHW�
KLJKHU�SULFHV�



5HVXOWV
Ɣ :H�FKHFNHG�ILYH�GDWD�GULYHQ�DSSV�IRU�XQH[SODLQHG�DVVRFLDWLRQV��

LQFOXGLQJ�
ż 0RYLH�UHFRPPHQGHU�
ż ,PDJH�ODEHOLQJ�V\VWHP��2YHU)HDW��
ż 3UHGLFWLYH�KHDOWKFDUH�DSSOLFDWLRQ��WKH�ZLQQHU�RI�D������+HULWDJH�

+HDOWK�&RPSHWLWLRQ�

Ɣ :H�IRXQG�XQH[SHFWHG�DVVRFLDWLRQV�LQ�DOO�DSSV��VRPH�UHDO�EXJV�
ż ([DPSOH��WKH�SUHGLFWLYH�KHDOWK�DSS�SURYLGHV�JRRG�HUURU�RYHUDOO�

������EXW�LWV�HUURU�GLVSURSRUWLRQDWHO\�DIIHFWV�HOGHUO\�SDWLHQWV��ZKHUH�
LW�FDQ�EH�DV�KLJK�DV�����



0\�YLVLRQ�IRU�SULYDF\

&ULWLFDO�SUREOHP
(URVLRQ�RI�SULYDF\��XVHUV�VKDUH�WRR�
PXFK��VHUYLFHV�FROOHFW�DQG�XVH�WKHLU�
LQIRUPDWLRQ�ZLWK�DOPRVW�QR�
DFFRXQWDELOLW\�

0\�YLVLRQ
)RUJH�D�QHZ�ZRUOG�ZKHUH�XVHUV�DUH�
SULYDF\�DZDUH�DQG�VHUYLFHV�PRUH�
DFFRXQWDEOH�DQG�SULYDF\�SUHVHUYLQJ�
E\�GHVLJQ�

QHZ�26��3/�
DEVWUDFWLRQV�
IRU�SULYDF\

QHZ�
WUDQVSDUHQF\��

WRROV

QHZ�GDWD�
PDQDJHPHQW�
V\VWHPV

QHZ�
GHYHORSPHQW�

WRROV



5HODWHG�YLVLRQV
Ɣ 7ZR�RWKHU�JURXSV�DLP�WR�EXLOG�WUDQVSDUHQF\�LQIUDVWUXFWXUHV�

ż &08¶V�$QXSDP�'DWWD¶V�JURXS�
ż 3ULQFHWRQ¶V�$UYLQG�1DUD\DQDQ�DQG�(G�)HOWHQ¶V�JURXS�
ż :H�XQLTXHO\�IRFXV�RQ�ERWK�VFDODELOLW\�DQG�EURDG�DSSOLFDELOLW\�

Ɣ +LVWRU\�
ż ������:H�SXEOLVKHG�WKH�ILUVW�SDSHU�RQ�WKLV�WRSLF��;5D\��86(1,;�

6HFXULW\����2IIHUV�JRRG�VFDODELOLW\�EXW�QR�VWDWLVWLFDO�MXVWLILFDWLRQ�
ż ������$QXSDP�SXEOLVKHG�$G)LVKHU��3(76����2IIHUV�VWDWLVWLFDO�

MXVWLILFDWLRQ�EXW�LVQ¶W�EXLOW�WR�VFDOH�ZLWK�PRUH�WKDQ�RQH�LQSXW�
ż ������:H�SXEOLVKHG�6XQOLJKW��&&6���%XLOGV�RQ�;5D\�DQG�$G)LVKHU�

EXW�RIIHUV�ERWK�VFDOH�DQG�VWDWLVWLFDO�MXVWLILFDWLRQ�


