
:HOFRPH�WR�RXU�2FWREHU�-�1RYHPEHU������
LVVXH� RI� WKH� 0HWHU� 'DWD� 0DQDJHPHQW�
6\VWHP� 8SGDWH� �0'06��� GHVLJQHG� WR�
NHHS� \RX� LQIRUPHG� RQ� WKH� JURZWK� DQG�
ODWHVW� GHYHORSPHQWV� RI� WKH� 0HWHU� 'DWD�
0DQDJHPHQW� 6\VWHP� DQG� WKH� $UP\�
0HWHULQJ�3URJUDP� 

$V� ZH� GLVFXVVHG� LQ� WKH� SUHYLRXV�
QHZVOHWWHU�� QHWZRUN� LQWHUUXSWLRQV� DQG�
RXWDJHV�FRQWLQXH�WR�EH�D�FRQFHUQ�IRU�$UP\�
/HDGHUVKLS�� DV� ZHOO� DV� ORFDO� '3:� DQG�
(QHUJ\� 0DQDJHUV� DOLNH�� 2XU� ³$GGUHVVLQJ�
0HWHU� 'DWD� /RVV´� WUDLQLQJ� VHVVLRQ�
FRQWLQXHV�WR�EH�ZHOO-DWWHQGHG��ZLWK�(QHUJ\�
0DQDJHUV� DVNLQJ� KRZ� WR� JHW� KHOS� LQ�
WURXEOHVKRRWLQJ� PHWHU� RXWDJHV� EXW� DOVR�
DQDO\]LQJ�WKH�TXDOLW\�RI�PHWHU�GDWD�� 

7R�FRQWLQXH�RXU�HIIRUWV�RI�DVVLVWLQJ�(QHUJ\�
0DQDJHUV� ZLWK� WKHVH� FKDOOHQJHV�� WKLV�

QHZVOHWWHU� IRFXVHV� RQ� DGGUHVVLQJ�
PHWHU�GDWD�TXDOLW\��$V�ZH¶YH�GLVFXVVHG�
RQ�PDQ\�RFFDVLRQV��WKH�FRQVLVWHQF\�RI�
PHWHU� GDWD� UHSRUWLQJ� LV� LPSRUWDQW� WR�
\RXU� HQHUJ\� XVH�PHWULFV� DQG� DQDO\VLV��
7KLV� QHZVOHWWHU� ZLOO� DOVR� IRFXV� RQ�
VSHFLILF�SUREOHP�DUHDV�WKDW�DIIHFW�PHWHU�
GDWD�TXDOLW\��DV�ZH�KDYH�DVVHVVHG�WKDW�
WKH� LPSDFW�RI�PHWHU�GDWD�TXDOLW\� WR� WKH�
$UP\¶V�0HWHULQJ�3URJUDP�LV�VLJQLILFDQW� 

$V� DOZD\V�� RXU� PLVVLRQ� LV� WR� LPSURYH�
WKH� 0'06� H[SHULHQFH� IRU� HQG� XVHUV��
<RXU� LQSXW� LV� YDOXDEOH�� DQG� ZH�
ZHOFRPH� \RXU� IHHGEDFN� YLD� WKH� $UP\�
0HWHU� 6HUYLFH� 'HVN� �$06'�� DW��
XVDUP\�FRH-
KXQWVYLOOH�FHKQF�PE[�DUP\PHWHUKHOS#
PDLO�PLO 

)520�7+(�352*5$0�0$1$*(5  

,QVLGH�WKLV�LVVXH� 

7RGG�.LUN��3URJUDP�0DQDJHU��
0'06 
86$&(—+XQWVYLOOH�&HQWHU 

0'06�83'$7( 
�a�0(7(5�'$7$�0$1$*(0(17�6<67(0�a� 
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)URP�WKH�3URJUDP�
0DQDJHU 

� 

$GGUHVVLQJ�0HWHU�'DWD�
4XDOLW\ 

�-� 

$''5(66,1*�0(7(5�'$7$�48$/,7<  

:KHQ�DVVHVVLQJ�WKH�TXDOLW\�RI�PHWHU�GDWD�DW�DQ\� LQVWDOODWLRQ�RU�VLWH��DQ�(QHUJ\�0DQDJHU�VKRXOG�DVN�WKHPVHOYHV�D�IHZ�
TXHVWLRQV�ILUVW��,V�WKH�GDWD�TXDOLW\�DGHTXDWH"�,V�WKH�PHWHU�UHSRUWLQJ�HQRXJK�WR�FKHFN�TXDOLW\"�,V�WKH�GDWD�XVDEOH�IRU�\RXU�
HQHUJ\�DQDO\VLV"�7KHUH�DUH�PDQ\�IDFWRUV�WKDW�FDQ�DIIHFW�WKH�TXDOLW\�RI�WKH�PHWHU�GDWD��VXFK�DV�UHGXQGDQW�GDWD�YDOXHV��
RQ�RII� IOXFWXDWLRQV��PHWHU�PXOWLSOLHUV��PXOWLSOH� UHDGLQJV� IRU� WKH� VDPH� GDWH�WLPHVWDPS�� DQG� WKHUH�PD\� DOVR� EH�PXOWLSOH�
LVVXHV�DIIHFWLQJ�D�PHWHU�PDNLQJ�DQDO\VLV�PRUH�GLIILFXOW� 

:H�KDYH� IRXQG�DSSUR[LPDWHO\� WHQ� WHVWV� WKDW� LQGLFDWH�VSHFLILF�SUREOHP�DUHDV� IRU�D�PHWHU� WKDW�DUH�DQ� LQGLFDWRU� IRU�SRRU�
GDWD�TXDOLW\�PHWULFV� 

�� ,V�%DVHORDG�LQ�7ROHUDQFH" 
�� ��5HSHDWHG�5HDGLQJV 
�� ��=HUR�5HDGLQJV 
�� ,V�'DWD�,QFUHPHQWLQJ�8SZDUG" 
�� ,V�WKHUH�)OX[�%HKDYLRU" 
�� ,V�WKH�UHDGLQJ�3UHFLVLRQ�&RUUHFW" 
�� ��0LVVLQJ�'DWD 
�� ��%DVHORDG 
�� ��6PRRWKLQJ 
��� 6XP�RI�WKH�,QWHUYDO�8VDJH�YV��(QG-WR-(QG�0HWHU�

5HDGLQJV 

7KH� RYHUDOO� LPSDFW� RI� PHWHU� GDWD� TXDOLW\� WR� WKH� $UP\¶V�
0HWHULQJ�3URJUDP�LV�VLJQLILFDQW��DV�VKRZQ�LQ�WKH�FKDUW��ULJKW���
ZKLFK� LV� DQ� $0&� *DUULVRQ� SRLQW-LQ-WLPH� H[DPSOH� RI� WKHLU�
PHWHU�GDWD���&RQWLQXHG�RQ�SJ����� 
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:KR�FDQ� WURXEOHVKRRW�DQG� IL[�QRQ-UHSRUWLQJ�PHWHUV"�*HQHUDOO\��1(7&20��HVSHFLDOO\� LI� \RX�KDYH�]RQHV�ZLWK�RXWDJHV��
6RPHWLPHV� WKHUH�DUH�XSJUDGHV� WR� V\VWHPV�RQ� WKH�QHWZRUN�DQG� WKH�PHWHU�PD\�QHHG� WR�EH� UHERRWHG�� ,Q� VRPH�FDVHV��
ZH¶YH�VHHQ�ZKHUH�WKH�PHWHUV�ZHUH�GLVFRQQHFWHG�IURP�WKH�QHWZRUN�IRU�VRPH�UHDVRQ�LQ�WKH�EXLOGLQJ� 

:KHUH�LV�WKH�EUHDNGRZQ�RI�JRRG�GDWD�TXDOLW\"�6RPHZKHUH�EHWZHHQ�WKH�PHWHU�DQG�WKH�VHUYHU�EXW�WKH�LVVXH�FDQ�DOVR�EH�
WKH�QHWZRUN� LWVHOI�� ,Q� WKH�SUHYLRXV�H[DPSOH��DOPRVW�KDOI�RI� WKH� LQVWDOODWLRQV�KDG�FRQQHFWLYLW\�SUREOHPV��DSSUR[LPDWHO\�D�
TXDUWHU�RI�WKHP�KDG�EDG�GDWD��ZLWK�WKH�UHPDLQGHU�KDYLQJ�JRRG�GDWD� 

��5HSHDWHG�5HDGLQJV 

5HSHDWHG��UHGXQGDQW��UHDGLQJV�DUH�D�FRQGLWLRQ�ZKHUH�WKH�PHWHU�UHDGLQJ�GRHV�QRW�LQFUHPHQW�IURP�RQH�LQWHUYDO�WR�WKH�QH[W�
DQG�KDSSHQ�PRVW�RIWHQ�ZKHQ�UHDGLQJV�GRQ¶W�JHW�WKURXJK��:KHQ�WKLV�KDSSHQV��LW�RYHUVKDGRZV�RWKHU�LVVXHV�DQG�IDFWRUV�
WKDW� PD\� DOVR� EH� RFFXUULQJ��:H� KDYH� IRXQG� WKH� UHGXQGDQW� UHDGLQJV� WR� EH� H[WHQVLYH�� )RU� HOHFWULF� PHWHUV�� XVDJH� IRU�
UHGXQGDQW� UHDGLQJV� LV� VPRRWKHG� �HVWLPDWHG��� ZKLFK� GRZQJUDGHV� WKH� TXDOLW\� :KHQ� ZH� VHH�PRUH� WKDQ� ���� RI� WKHVH�
UHGXQGDQW�UHDGLQJV��ZH�KDYH�D�PDMRU�EUHDNGRZQ�LQ�WKH�TXDOLW\�RI�WKH�PHWHU�GDWD��5HGXQGDQW�GDWD�YDOXHV�PD\�LQGLFDWH�D�
SUREOHP�ZLWK�WKH�SULRULW\�RI�WKH�GDWD�WUDQVPLVVLRQ�� 
 
:H� UHFRPPHQG� FKHFNLQJ� WKH� PHWHU� V\VWHP� GDWD� LGHQWLILHU�� ZKLFK�
JHQHUDOO\�GHIDXOWV�WR�SULRULW\����:H�UHFRPPHQG�VHWWLQJ�WKH�SULRULW\�WR���
RU� LQ� ZRUVW� FDVH� WR� SULRULW\� ��� 7KLV� GRHVQ¶W� LPSDFW� WKH� RYHUDOO� WUDIILF�
VLQFH�WKH�PHWHU�UHSUHVHQWV�D�PLQRU�QXPEHU�RI�SRLQWV�RQ�WKH�QHWZRUN�� 
 
$Q\� DGGLWLRQDO� UHGXQGDQW� UHDGLQJV� DUH� EHFDXVH� PHWHUV� DUH� QRW�
WUDQVPLWWLQJ�XS�WKH�QHWZRUN��,Q�WKH�H[DPSOH�ILOH�RI�UHDGLQJV�WR�WKH�ULJKW��
ZH�KDYH�KLJKOLJKWHG�IUHTXHQW�SDLUV�RI�UHSHDWHG�UHDGLQJV�� 

7KH� VFUHHQVKRW� EHORZ� GLVSOD\V� ZKDW� WKDW� VDPH� WLPH� SHULRG� DQG�
LQWHUYDO� UHDGLQJV� ORRN� OLNH� LQ� WKH� ,QWHUYDO� 8VDJH�'DWD�4XDOLW\� UHSRUW��
7KH�UHG�SRLQWV�DUH�WKH�UHGXQGDQW�YDOXHV�WKDW�KDYH�WR�EH�HVWLPDWHG�DQG�DV�FDQ�EH�VHHQ�WKH�SHUFHQW�RI�HVWLPDWH�XVDJH�LV�
DW�����RI�WKH�SRLQWV�� 

��=HUR�5HDGLQJV 

5HFHLYLQJ�D�PHWHU�UHDGLQJ�RI���LV�D�IDLOXUH�ZKHQ�LW�FRPHV�WR�GDWD�TXDOLW\��DV�WKLV�PHDQV�WKHUH�LV�D�ODFN�RI�FRQQHFWLRQ�IURP�
WKH�PHWHU�WR�WKH�(('56��5HDGLQJV�VKRXOG�EH�LQ�YDOXHV�JUHDWHU�WKDQ���IRU�HOHFWULF�PHWHUV��5HDGLQJV�RI���DUH�DOVR�D�IDOVH�
RXWSXW��DV�WKH\�DUH�JHQHUDWHG�ZKHQ�QRWKLQJ�JHWV�WKURXJK�RQ�WKH�QHWZRUN��,W�JLYHV�WKH�LQGLFDWLRQ�RI�D�FRQQHFWLRQ��EXW�LW¶V�
QRW�UHDOO\�WKHUH���&RQWLQXHG�RQ�SJ����� 
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$UH�'DWD�5HDGLQJV�,QFUHPHQWLQJ�8SZDUG" 

'LG� \RX� JHW� DQ\� UHDGLQJV"� ,I� VR�� DUH� WKH\� LQFUHPHQWLQJ� LQ� DQ� XSZDUG� GLUHFWLRQ� �PHDQLQJ� WKDW� WKH� FRQVXPSWLRQ� LV�
LQFUHDVLQJ�"�:H�VKRXOG�QRW�KDYH�D�UHDGLQJ�WKDW�JRHV�EDFNZDUGV��7KH�RQO\�VLWXDWLRQ�ZKHUH�WKDW�VKRXOG�RFFXU�LV�ZKHUH�
\RX�KDYH�UHQHZDEOHV�EHKLQG�WKH�PHWHU��,I�WKHUH�LV�QR�FKDQJH�LQ�WKH�UHDGLQJ��WKHQ�LW�LV�D�FRQGLWLRQDO�IDLOXUH��,I�ZH�GLG�QRW�
JHW�D�UHDGLQJ��WKHUH�LV�QR�ZD\�WR�FKHFN�LW��+DYLQJ�WKH�DELOLW\�WR�FKHFN�WKH�UHDGLQJV�LV�IXQGDPHQWDO�WR�VKRZLQJ�WKH�PHWHU�LV�
ZRUNLQJ� 

,V�LW�)OX[�%HKDYLRU" 

8S�GRZQ� IOXFWXDWLRQV—IOX[—DUH� ZKHQ� WKH�PHWHU� DOWHUQDWHV� JRLQJ� XS� DQG� GRZQ� HYHU\� ���PLQXWHV�� 7KH� DPSOLWXGH� LV�
DSSUR[LPDWHO\�����RI�WKH�ORDG�DQG�LQ�PRVW�FDVHV��WKH\�DUH�FRQVLVWHQWO\�D�YHU\�VLPLODU�DPSOLWXGH�FKDQJH��6RPH�LQWHUYDOV�
YDU\� DW� GLIIHUHQW�DPSOLWXGHV�HYHU\����PLQXWHV��EXW� WKH\� KDYH� WKH�VDPH� ORRN�ZKHQ� LW� FRPHV� WR� WKH� EORFNV�RI� XS�GRZQ�
IOXFWXDWLRQV��:KLOH�ZH�DUHQ¶W�VXUH�RI�WKH�FDXVH��ZH�GR�NQRZ�WKDW�WKLV�LV�QRW�QRUPDO�EHKDYLRU�IRU�PHWHUV��,Q�WKH�H[DPSOH�
EHORZ��VKRZQ�LQ�WKH�,QWHUYDO�N:�EHQFKPDUNLQJ�WRRO��WKH�LQWHUYDOV�ORRN�QRUPDO�LQ�WKH�1RYHPEHU�DQG�'HFHPEHU�PRQWKV�
ZKHUH�\RX�FDQ�VHH�WKH�ILYH�GD\V�RI�WKH�ZHHN�DQG�WKH�ZHHNHQGV�� 

%XW�XSRQ�GULOOLQJ�]RRPLQJ�LQ�RQ�WKH�LQWHUYDOV��WKH����PLQXWH�XS�GRZQ�IOXFWXDWLRQV�EHFRPH�DSSDUHQW� 

%HORZ�LV�DQRWKHU�H[DPSOH�RI�WKH����PLQXWH�XS�GRZQ�IOX[��EXW�WKH�DPSOLWXGHV�DUH�PXFK�ODUJHU� 

$UH�:H�*HWWLQJ�WKH�&RUUHFW�3UHFLVLRQ" 

7KH�IROORZLQJ�H[DPSOHV�VKRZ�PXOWLSOH�FDVHV�RI�YDULRXV�SUHFLVLRQ�LVVXHV��3UHFLVLRQ�LVVXHV�FRXOG�FDXVH�GDWD�PHWULFV�WR�EH�
RII� RQ�PLGVL]H� EXLOGLQJV� E\� ��� DQG� E\� DV�PXFK� DV� ����RQ� D� VPDOO� EXLOGLQJ��2Q� D� ODUJH� EXLOGLQJ�� LW�PD\� QRW� EH� DV�
QRWLFHDEOH���&RQWLQXHG�RQ�SJ����� 

$''5(66,1*�0(7(5�'$7$�48$/,7<� �&217��)520�3*� ���  
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2XU� ILUVW� H[DPSOH� WR� WKH� OHIW�� VKRZV� UHDGLQJV� RI� DOO� ZKROH�
QXPEHUV��)RU�RXU�PHWHU�GDWD�DQDO\VLV�WR�EH�PRUH�DFFXUDWH��ZH�
QHHG�WKH�SUHFLVLRQ�WR�EH�WR�WKH�WKRXVDQGWK�������� 
 
 
 
 
 
 
 
 
 
 
������������������ 

 
 
7KLV� QH[W� H[DPSOH� �ULJKW�� VKRZV� WKH� GHFLPDO� SODFHV� DUH�
URXQGHG�WR� WKH�QHDUHVW� �����VR�\RX�VHH�ZH�KDYH�UHDGLQJV�
ZLWK���������������DQG�ZKROH�QXPEHUV� 
 
 
 
 
 
 
 

 
 
 
 
 
7KLV� QH[W� H[DPSOH� �OHIW�� EHJV� WKH� TXHVWLRQ� ³LV� WKLV� SUHFLVLRQ�
H[SHFWHG"´�7KH� VPDOOHVW� XVDJH� LV� JHQHUDOO\� ��� FXELF� IHHW� �FI��
IRU� JDV� PHWHUV� DQG� ��� JDOORQV� �JDO�� IRU� ZDWHU� PHWHUV�� 7KHVH�
FRXOG� EH� SXOVH� NLWV� EXW� VHW� WR� QRW� UROO� RYHU� XQWLO� WKH\� UHDFK� D�
SDUWLFXODU�LQFUHPHQW� 
 
 
 
 
 
 
 
 

 
 
 
,Q� WKLV� H[DPSOH� �ULJKW��� QRWH� WKH� SUHFLVLRQ� DQG� WKH� IDFW� WKDW�
WKHUH�LV�YHU\�OLWWOH�GLIIHUHQFH�EHWZHHQ�UHDGLQJV��7KLV�LV�D�JRRG�
LQGLFDWRU�WKDW�LW�LV�SUREDEO\�D�PHWHU�PXOWLSOLHU�LVVXH� 
�&RQWLQXHG�RQ�SJ����� 
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��0LVVLQJ�'DWD 

$Q\�PHWHU�ZLWK�JUHDWHU� WKDQ�����VPRRWKHG��HVWLPDWHG��GDWD� LQGLFDWHV� WRR�PXFK�PLVVLQJ�GDWD� WR�EH�UHOLDEOH�XVDEOH�� ,W�
FRXOG�EH�RQH�SHULRG�RU�HYHU\�RWKHU�UHDGLQJ�WKDW�LV�PLVVLQJ��%HORZ�LV�DQ�H[DPSOH�ZKHUH�WKHUH�LV�KLJK�HVWLPDWHG�XVDJH�DW�
����DQG� WKHQ� WKH�VHFRQG�JUDSK�VKRZV� WKH� UHVXOWV�DIWHU� WKH�PHWHU�DQG�RU�QHWZRUN�ZDV� UHVWRUHG�ZKHUH� WKH�HVWLPDWHG��
XVDJH�LV�GRZQ�WR�����ZLWK�WZR�VKRUW�QHWZRUN�RXWDJH�GXUDWLRQV� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
��2I�%DVHORDG 

,Q�RXU�$GYDQFHG�0HWULFV� IRU�6\VWHPV� WUDLQLQJ�ZHELQDU��ZH�XWLOL]H�VWRS� OLJKW�FKDUWV� OLNH� WKH�RQH�VKRZQ�EHORZ��ZKLFK� LV�
JHQHUDWHG�IURP�WKH�%DVH�/RDG�&RPSDULVRQ�UHSRUW� ORFDWHG�RQ�WKH�(QHUJ\�0DQDJHPHQW�SDJH�XQGHU� WKH�%HQFKPDUNLQJ�
VXE-PHQX��7KH�³%DVHORDG�DV���RI�&RQVXPSWLRQ´�FROXPQ�YDOXHV�ZH�KLJKOLJKW�DUH�VXUURXQGHG�ZLWK� WKH�SXUSOH�ER[��)RU�
RQH� VKLIW� RSHUDWLRQ� EXLOGLQJV�� ZH� DGYLVH� WKDW� ���� LV� WKH� WRS-HQG� PD[LPXP� DQG� ���� LV� WKH� ERWWRP-HQG� PLQLPXP���������
WKHRUHWLFDO�PD[LPXPV�IRU�D�JRRG��PHWHUHG�EXLOGLQJ�� 

,Q�WKH�FKDUW��ULJKW���WKRVH�EXLOGLQJV�ZLWK���
RI�EDVHORDG�DERYH�����DUH�KLJKOLJKWHG�LQ�
UHG�� 7KHVH� EXLOGLQJV� DUH� ZDVWLQJ� D�����
FRQVLGHUDEOH� DPRXQW� RI� HQHUJ\�� 7KH\�
FRXOG� SRWHQWLDOO\� KDYH� D� EDVHOLQH� VHW���
LQFRUUHFWO\��ZKLFK� LV�HDV\� WR�FKHFN�XVLQJ�
WKH� %HQFKPDUNLQJ� ,QWHUYDO� N:� PRGXOH��
:H� EHOLHYH� WKHVH� KDYH� DQ� ������������
SUREDELOLW\�WKDW�WKH\�KDYH�D�EDG�PHWHU��DV�
WKH�RQO\�WHFKQLFDOO\�IHDVLEOH�EXLOGLQJV�WKDW�
PLJKW� EH� WKLV� KLJK� DUH� SXPSLQJ� VWDWLRQV�
RU� &RPPXQLFDWLRQV� &HQWHUV� ZKHUH� \RX�
KDYH�D�ORDG�WKDW�UXQV�FRQWLQXRXVO\� 

)RU� WKH� \HOORZ� KLJKOLJKWHG� EXLOGLQJV�� ZH�
UHFRPPHQG� FKHFNLQJ� WKH� EXLOGLQJ� IRU��
H[FHVVLYH� XVH�� �&RQWLQXHG� RQ� SJ�� ������������
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DV�V\VWHPV�PRVW�OLNHO\�ZHUH�OHIW�RQ�GXULQJ�QRQ-GXW\�KRXUV��:KLOH�WKH�SUREDELOLW\�LV�ZDVWHG�HQHUJ\��LQ�VRPH�FDVHV��WKHUH�
LV�D�VPDOO�FKDQFH�WKDW�WKHVH�PD\�DOVR�EH�D�EDG�PHWHU�� 

,Q� WKH�FKDUW�EHORZ�� WKRVH�EXLOGLQJV�EHORZ� WKH�PHGLDQ�DUH�KLJKOLJKWHG� LQ�JUHHQ�� OLJKW�EOXH�DQG�UHG��1RWH� WKH�PHGLDQ� LV�������
KLJKOLJKWHG�LQ�WKH�GDUNHU�EOXH�DW��������%HORZ�WKH�PHGLDQ��WKH�JUHHQ�KLJKOLJKWHG�FHOOV�LQGLFDWH�EXLOGLQJV�ZLWK�JRRG�HQHUJ\�
PDQDJHPHQW� SUDFWLFHV�� EXW� WKHUH� VWLOO� LV� URRP� IRU� LPSURYHPHQW�� 7KH� OLJKW� EOXH� KLJKOLJKWHG� FHOOV� VKRZ� EXLOGLQJV� ZLWK�����
H[FHSWLRQDO�HQHUJ\�XVH��ZLWK�D�����HVWLPDWHG�SUREDELOLW\� WKDW� WKH\�DUH� LQ� WKH� WRS����SHUFHQWLOH�DQG�RQO\�D�YHU\�VOLJKW��
SRVVLELOLW\� RI� D� EDG�PHWHU�� 7KH� UHG� KLJKOLJKWHG� FHOOV� LQGLFDWH� EXLOGLQJV� ZLWK� DQ� ���� SUREDELOLW\� WKDW� WKH\� KDYH� D� EDG�����
PHWHU��D�ZURQJ�PHWHU�PXOWLSOLHU��PHWHU�FRQQHFWLYLW\�LVVXHV��RU�WKH�PHWHU�LV�MXVW�QRW�UHSRUWLQJ�HQRXJK�WR�VHW�D�EDVHOLQH� 

 

 

 

 

 

 

 

 

 

 

 
0XOWLSOLHUV 

0XOWLSOLHUV�DUH�XVXDOO\�DSSOLHG�DW�WKH�PHWHU�WR�FRQYHUW�WKH�PHWHU�VLJQDO�EDVHG�RQ�WKH�YROWDJH�DQG�OHQJWK�RI�WKH�ZLUH�UXQ�WR�
WKH�&7��7KHVH�DUH�VKRZQ�RQ�WKH�GHVLJQ�DQG�FDQ�YDU\�LQ�PDQ\�GLIIHUHQW�PXOWLSOLHU�QXPEHUV��,W�FRXOG�DOVR�EH�DSSOLHG�DV�D�
P:K�RU�:K�WR�N:K�DW�WKH�(('5V�RU�RQ�VXEPLVVLRQ�WR�0'06�LQ�HUURU��,Q�WKLV�FDVH�WKH�PHWHU�LV�RII�E\�����;�HLWKHU�ZD\��
:H�DUH�ILQGLQJ�WKDW�FHUWDLQ�PHWHUV�DUH�QRW�FXUUHQWO\�FRQILJXUHG�SURSHUO\�DQG�FDQ�EH�RYHU�RU�XQGHUUHSRUWLQJ�LQ�0'06��:H�
KDYH�DVVHVVHG�WKDW�WKH�PHWHUV�WKDW�DUH�XQGHUUHSRUWLQJ�DUH�GRLQJ�VR�VLJQLILFDQWO\��7KH�JUDSK�IRU�WKHVH�PHWHUV�XVXDOO\�KDV�
D�FXUYH��YDULHV�FRQVLVWHQWO\�DQG�FDQ�EH�RII�E\�D� IDFWRU�RI�DQ\ZKHUH� IURP��� WR�������$QG� WKLV�FDQ�PDVN�RWKHU� LVVXHV��������
HVSHFLDOO\�LI�LW¶V�RII�E\������ 

,Q� WKH�H[DPSOH� VKRZQ�EHORZ�� WKH�PHWHU� LV�SUREDEO\� DURXQG���;�RII�ZKLFK�PHDQV� LW� KDV� WR�EH�FRUUHFWHG�DW� WKH�PHWHU����
LWVHOI����&RQWLQXHG�RQ�SJ���� 
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7KLV�QH[W�H[DPSOH�KDV�WZR�LVVXHV��7KH�LQWHUYDOV�DUH�UHDGLQJ�DW������N:K��ZKLFK�LQGLFDWHV�WKH�PHWHU�PXOWLSOLHU�LV�RII�E\�
����;��DV�QRQH�RI�RXU�PHWHUV�VKRXOG� UHSRUW� WKDW� ORZ��:H�FDQ�VHH�D�VHFRQG�SUREOHP�DOVR� LQ�DQ�H[FHVV�RI�HVWLPDWHG���
XVDJH�SUREOHP�DV�ZHOO��JLYHQ�WKDW�WKH�HVWLPDWHG�XVDJH�LV�DW������ZKLFK�LV�DERYH�RXU�UHFRPPHQGHG�����WKUHVKROG� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
,Q�WKH�H[DPSOH�ILOH�RI�UHDGLQJV�WR�WKH�ULJKW��WKHUH�LV�RQO\�D�YHU\�VPDOO�GLIIHUHQFH�EHWZHHQ�WKH�UHDGLQJV�LQ�WKH�PHWHU�ILOH�� 
 
 

 

 

 

 

 

 

 

0XOWLSOH�,VVXHV 

6RPH�PHWHUV�KDYH�PXOWLSOH� LVVXHV� WKDW�QHHG� WR�EH�DGGUHVVHG��7KH�XVXDO� LQGLFDWRU� IRU� WKLV� LV� WKDW� WKH�XVDJH�GRHV�QRW��
UHSUHVHQW� �D�VLQH�ZDYH�RU�FXUYH�� WKH\�FRXOG�KDYH�UHGXQGDQW�UHDGLQJV�PDVNLQJ�RWKHU� LVVXHV��DQG� WKHUH�FRXOG�EH�RWKHU�
LVVXHV�DV�ZHOO��,Q�WKH�JUDSK�EHORZ��QRWLFH�WKHUH�LV�QR�GLVWLQFW�SDWWHUQ���&RQWLQXHG�RQ�SJ���� 
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,Q� WKH�EHORZ�JUDSK��ZH�KDYH�]RRPHG� LQ�RQ�DOPRVW�D�ZHHN¶V�ZRUWK�RI�GDWD��7KHUH�DUH�FOHDUO\�PXOWLSOH� LVVXHV�ZLWK� WKLV��
PHWHU��EXW�QR�LQGLFDWLRQ�RI�ZKDW�WKRVH�LVVXHV�FRXOG�EH�� 

 

 

 

 

 
 
 
,Q� WKH�H[DPSOH�EHORZ�� WKH�PHWHU� LV�QRW�FRQQHFWHG�HQRXJK�WR�SURYLGH�DGHTXDWH�GDWD�IRU� WKH�HQHUJ\�PDQDJHU� WR�XVH� LQ�
DQ\�DQDO\VLV��,Q�DGGLWLRQ��WKH�PHWHU�KDV�D�PXOWLSOLHU�SUREOHP�DQG�LV�DOVR�XQGHUUHSRUWLQJ��� 
 

 

 

 

 

 

 

 

 

 

 

 

,V�%DVHORDG�LQ�7ROHUDQFH" 

:H�KDYH�IRXQG�WKDW�WKH�EDVHORDG�WUDQVODWHG�WR�ZDWWV�SHU�VI�LV�D�JRRG�PHWULF�WR�DSSO\�IRU�DOO�IDFLOLWLHV� (DFK�EDVHORDG�FDQ�
EH�FRPSDUHG�DJDLQVW�WKH�RWKHU�EHQFKPDUNV�LQ�WKDW�IDFLOLW\�&DWHJRU\�&RGH� 7KH�PHGLDQ�IRU�WKDW�&DWHJRU\�&RGH�GRHVQ¶W�
YDU\�PXFK�DFURVV�WKH�$UP\�DQG�LV�QRW�DIIHFWHG�E\�FOLPDWH�]RQHV� ,Q�JHQHUDO�DQ\�EXLOGLQJ�WKDW�KDV�D�EDVHORDG�WKDW�LV��;�
WKH�PHGLDQ�KDV�DQ�����SUREDELOLW\� WKDW� WKH�PHWHU� LV�EDG��$Q\�QXPEHU�WKDW� LV� OHVV�WKDQ���;�WKH�PHGLDQ�KDV�WKH�VDPH�
SUREDELOLW\� RQ� WKH� ORZHU� HQG�� 7KLV� YDOXH� GRHV� QRW� KHOS� LQ� GHWHUPLQLQJ� WKH� XQGHUO\LQJ� SUREOHP�EXW� LW� LV� DFFXUDWH� DV� D�
EHQFKPDUN�RQ�GHWHUPLQLQJ�PHWHU�LVVXHV� 

1H[W�6WHSV�IRU�0HWHUV 

6R�QRZ�WKDW�ZH�NQRZ�ZKDW�W\SHV�RI�SUREOHPV�DUH�FDXVLQJ�GDWD�TXDOLW\�LVVXHV��ZKDW�VKRXOG�EH�WKH�SUHIHUUHG�VHTXHQFH�RI�
VWHSV�IRU�UHVROYLQJ�WKHVH�PHWHU�SUREOHPV"� 

�� &KHFN�DQG�IL[�WKH�SULRULW\�RI�PHWHU�GDWD�WUDQVPLVVLRQ� 
�� &KHFN�RQ�WKH�IOX[��XS�GRZQ��RQ�VHYHUDO�PHWHUV�WR�GHWHUPLQH�WKH�FDXVH��:H�EHOLHYH�WKLV�LV�SUREDEO\�GXH�WR�RII�V\QF�

RQ�WUDQVPLVVLRQ�RI�YDOXHV�VRPHZKHUH�EHWZHHQ�WKH�PHWHU�DQG�WKH�(('56� 
�� &KHFN�RQ�PHWHUV�ZLWK�D�PXOWLSOLHU�� 
�� )L[�\RXU�WUXQFDWHG�YDOXHV�WR�UHDG�WR������SUHFLVLRQ� 
�� +DYH�D�IROORZ-XS�FDOO�ZLWK�WKH�0'06�2XWUHDFK�7HDP�WR�GLVFXVV�ILQGLQJV�DQG�ZH�ZLOO�UHUXQ�RXU�PHWHU�DQDO\VLV�DQG�

FKHFN�EDFN�ZLWK�\RX� 

5HPHPEHU��\RXU�0'06�3URJUDP�7HDP�LV�KHUH�WR�KHOS��VR�IHHO�IUHH�WR�UHDFK�RXW�DQ\�WLPH�\RX�QHHG�DVVLVWDQFH�RU�KDYH�������
TXHVWLRQV�FRQFHUQV�YLD�WKH�$UP\�0HWHU�6HUYLFH�'HVN��$06'�� 


