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� ([HFXWLYH�6XPPDU\� &U\QRGHE�
*ZHLWKUHGRO

$WNLQV� ZDV� FRPPLVVLRQHG� E\� WKH� 0LOIRUG� +DYHQ� :DWHUZD\� (QYLURQPHQWDO� 6XUYHLOODQFH�
*URXS��0+:(6*�� LQ�0D\������ WR� UHYLHZ�DQG� IXUWKHU� WKH�XQGHUVWDQGLQJ�RI�SROOXWDQW� LQSXWV�
WR� WKH�0LOIRUG�+DYHQ�:DWHUZD\� LQ� 3HPEURNHVKLUH�� VRXWK�ZHVW�:DOHV�� � 7KH� :DWHUZD\� LV�
LPSRUWDQW� IRU� ERWK� LWV� FRQVHUYDWLRQ� DQG� FRPPHUFLDO� LQWHUHVW�� DQG� WKH�0+:(6*� WKHUHIRUH�
FRQVLGHU�LW�HVVHQWLDO�WR�KDYH�DQ�RYHUDOO�XQGHUVWDQGLQJ�RI�SROOXWDQW�ORDGV�WR�WKH�:DWHUZD\�

7KH�REMHFWLYHV�RI�WKLV�SURMHFW��DV�VHW�RXW�LQ�WKH�%ULHI� ZHUH�WR�

L� &RQILUP�WKH�ORFDWLRQ��W\SH�DQG�TXDOLW\�RI�LQSXWV�GDWD�IRU�0LOIRUG�+DYHQ�:DWHUZD\

LL� 5HYLHZ� WKH� DQDO\VLV� DQG� LQWHUSUHWDWLRQ� RI� H[LVWLQJ� LQSXWV� GDWD� DQG�� ZKHUH�
QHFHVVDU\��UH�DQDO\VH�GDWD

LLL� :KHUH�SRVVLEOH�DFTXLUH�LQSXW�GDWD�DQG�DUFKLYH�LQ�VHFXUH�IRUP

LY� :KHUH� WKHUH� DUH� VLJQLILFDQW� JDSV� LQ� WKH� GDWD� PDNH� UHFRPPHQGDWLRQV� IRU� VXUYH\�
ZRUN�WR�PHHW�VKRUWIDOOV

7KH�SURMHFW�KDV�EHHQ�FRQGXFWHG�ZLWK�UHJDUGV�WR� WKH� EURDGHU�DLPV�RI� WKH�0+:(6*���&DUH�
ZDV� WDNHQ� WR� HQVXUH� WKH� SURMHFW� GLG� QRW� EHFRPH� VROHO\� D� GDWD� FROOHFWLRQ� H[HUFLVH�
)XUWKHUPRUH�� HIIRUW� KDV� EHHQ� PDGH� WR� FROODWH� GDWD�� SURGXFH� V\VWHPV DQG� PDNH
UHFRPPHQGDWLRQV� WKDW� DUH� WUDQVSDUHQW� DQG� HDVLO\� XSGDWHDEOH� DQG� ZKLFK� ZLOO� SURYLGH� UHDO�
YDOXH�WR�WKH�0+:(6*�LQ�WKH�ORQJHU�WHUP�GHYHORSPHQW�RI�D� SROOXWLRQ�LQSXWV�EXGJHW�

)RXU�GDWD� LQYHQWRULHV�KDYH�EHHQ�GHYHORSHG��HDFK� WDLORUHG� WR�UHIOHFW� WKH�QDWXUH�RI� WKH�GDWD�
VWRUHG�� � 7KUHH�GDWDEDVHV�GHVFULEH� WKH�NH\�GDWD�KHOG� LQ�UHODWLRQ� WR� WKH�:DWHUZD\�DQG�WKH�
&OHGGDX� FDWFKPHQWV �� KROGLQJ� LQIRUPDWLRQ� RQ� FRQWLQXRXV� GLVFKDUJHV�� SROOXWLRQ� LQFLGHQWV�
DQG� ULVN� GDWD UHVSHFWLYHO\�� � ,Q� DGGLWLRQ�� D� IXUWKHU� ELEOLRJUDSKLF� GDWDEDVH� KDV� EHHQ
GHYHORSHG�ZKLFK�KROGV�UHFRUGV�RI�DUWLFOHV��UHSRUWV�DQG�ERRNV�UHODWLQJ�WR�WKH�:DWHUZD\�RU�WR�
LQSXWV� VWXGLHV�� � 7KH� IRXU� LQYHQWRULHV� DUH� VWRUHG� RQ� D� &'� �$SSHQGL[� &�� �:KHUH�SRVVLEOH�
LQSXW�GDWD�KDYH�EHHQ�DFTXLUHG�DQG�DUFKLYHG� LQ�VHFXUH� IRUP�� �$OO�HOHFWURQLF�GDWD�KDV�DOVR�
EHHQ�VDYHG�RQ�WKH�&'�

'XULQJ� WKH� DVVHVVPHQW� RI� WKH� LQIRUPDWLRQ� KHOG� LW� ZDV� IRXQG� WKDW� ���� RI� WKH� GDWDVHWV� IRU�
FRQWLQXRXV�GLVFKDUJHV�FRXOG�EH�FRQVLGHUHG�XVHIXO� IRU�DQ� LQSXWV�EXGJHW��3ROOXWLRQ� LQFLGHQW�
GDWD�ZHUH�JDWKHUHG�IURP�YDULRXV�VRXUFHV�LQFOXGLQJ�D�FRPSUHKHQVLYH�GDWDVHW�RQ�RLO�VSLOOV�LQ�
WKH�+DYHQ�ZKLFK�VKRZHG� WKDW�PDQ\�VSLOOV�ZHUH�DVVRFLDWHG�ZLWK�FRPPRQ� ORFDWLRQV��PDLQO\�
QH[W�WR�MHWWLHV�RU�DQFKRUDJHV���

6XEVWDQFHV�ZHUH�FDWHJRULVHG� LQWR�FRPPRQ�QDPH�JURXSV�VR� WKDW�GLVFKDUJHV�DQG�SROOXWLRQ�
LQFLGHQWV� EHORQJLQJ� WR� D� SDUWLFXODU� VXEVWDQFH� FDWHJRU\� FRXOG� EH� KLJKOLJKWHG� DW� WKH� VDPH�
WLPH�� � ,W� ZDV� QRWHG� WKDW� WKHUH� DUH� VRPH� REYLRXV� JDSV� LQ� WKH� PRQLWRULQJ� IRU� SDUWLFXODU�
VXEVWDQFHV�DQG�JHRJUDSKLFDO�DUHDV�

7RROV� IRU� XQGHUWDNLQJ� DQ� LQSXWV� EXGJHW� ZHUH� FRQVLGHUHG� DW� D� WHFKQLFDO� VHPLQDU�� � ([SHUWV
DVVHVVHG� WKH� PRGHOV� DQG� WRROV� WKDW� PD\� EH� XVHG� IRU� DQ� LQSXWV� EXGJHW� DQG� SURGXFHG�
VXPPDU\� WDEOHV�� �7KH�WHFKQLFDO� LVVXHV�DQG�OLVW�RI� VXEVWDQFHV�KDYH�EHHQ�HYDOXDWHG�DORQJ�
ZLWK�WKH�VXLWDELOLW\�RI�FXUUHQW�GDWD�DQG�WKH�QHHG�IRU�IXUWKHU�GDWD�UHTXLUHPHQWV���7KLV�LQFOXGHV�
DQ�LQLWLDO�DVVHVVPHQW�RI�WKH�LPSOLFDWLRQV�RI�WKH�:DWHU�)UDPHZRUN�'LUHFWLYH��:)'��
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:H�KDYH�HLJKW� UHFRPPHQGDWLRQV� WR� WKH�*URXS��FRYHULQJ� WKH�PDQDJHPHQW�RI�GDWD�� UHILQLQJ�
VXEVWDQFHV� RI� LQWHUHVW�� LPSOLFDWLRQV� RI� WKH� :)'� DQG� WKH� QH[W� VWHSV� WRZDUGV� DQ� LQSXWV�
EXGJHW���7KHVH�DUH�

5HFRPPHQGDWLRQ���� WKDW� WKH� LQYHQWRULHV� EHFRPH� WKH� IRFXV� IRU� LQIRUPDWLRQ� DERXW�
GDWD��PHWD�GDWD��DQG�UHSRUWV� WKDW�DUH�RI� LQWHUHVW� WR�0+:(6*�� �7KH�LQYHQWRULHV�VKRXOG�
EH�XSGDWHG�SHULRGLFDOO\�WR�LQFOXGH�QHZ�UHFRUGV�DQG�WR�HGLW�GHWDLOV�RI�H[LVWLQJ�UHFRUGV���

5HFRPPHQGDWLRQ���� WKDW�FXUUHQW�DQG�QHZ�GDWD� LV� OHIW�ZLWK�WKH�KRVW�RUJDQLVDWLRQ� DQG�
RQO\� REWDLQHG� E\� 0+:(6*� ZKHQ� QHHGHG�� � ,QIRUPDWLRQ� UHJDUGLQJ� WKHVH� KRVW�
RUJDQLVDWLRQ�GDWDEDVHV�VKRXOG�EH�XSGDWHG�SHULRGLFDOO\�RQ� WKH�0+:(6*�0HWD�'DWDEDVHV���
7KLV� SURFHVV� LV� PRUH� HIILFLHQW� DQG� HQVXUHV� WKDW� WKH� RQO\� UHOHYDQW� DQG� XS�WR�GDWH�GDWD� LV�
XVHG�IRU�D�SDUWLFXODU�SXUSRVH�

:H� KDYH� DVVHVVHG� WKH� PRGHOV� DQG� WRROV� WKDW� PD\� EH� XVHG� IRU� DQ� LQSXWV� EXGJHW� DQG�
SURGXFHG� VXPPDU\� WDEOHV� �7DEOHV ���� DQG ������ � 7KH� WHFKQLFDO� LVVXHV� DQG� OLVW� RI
VXEVWDQFHV�KDYH�EHHQ�HYDOXDWHG�DORQJ�ZLWK� WKH�VXLWDELOLW\�RI�FXUUHQW�GDWD�DQG�WKH�QHHG�IRU�
IXUWKHU�GDWD�UHTXLUHPHQWV�

5HFRPPHQGDWLRQ���� WKDW� D� UHYLHZ� RI� WKH� VSUHDG� RI�PRQLWRULQJ� IRU� WKH�PRUH� H[RWLF�
VXEVWDQFHV�� PHWDOV�� ELRFLGHV� HWF� LV� XQGHUWDNHQ� WR� VHH� ZKHWKHU� DQ\� DGGLWLRQDO
PRQLWRULQJ�LQ�WKH�JHRJUDSKLFDO�JDSV�LV�MXVWLILHG�

5HFRPPHQGDWLRQ� ��� WKDW� D� UHYLHZ� RQ� WKH� JHRJUDSKLFDO� VSUHDG� RI� PRQLWRULQJ� LV
FDUULHG� RXW�� SDUWLFXODUO\� WKH� LQSXWV� IURP� VRPH� RI� WKH� VPDOOHU� VWUHDPV� DQG� ULYHUV
DURXQG� WKH� +DYHQ� ZKLFK�DSSHDU� WR� EH� XQGHU�UHSUHVHQWHG� �LGHQWLILFDWLRQ� RI� WKHVH��
WRJHWKHU�ZLWK�D�UHYLHZ�RI�SRWHQWLDO�PRQLWRULQJ�VKRXOG�EH�FRQVLGHUHG���

5HFRPPHQGDWLRQ� ��� WKDW� WKH� 0+:(6*� QDUURZ� GRZQ� WKH� VXEVWDQFHV� RI� LQWHUHVW��
ZKLOH�DOVR�IRFXVVLQJ�RQ�WKH�SUREOHP�DUHDV�� �7KLV� WZLQ�WUDFN�DSSURDFK�ZLOO�DOORZ�D�PRUH�
VWUHDPOLQHG� DVVHVVPHQW� RI� GDWD� FDSDELOLW\� DQG� KHOS� LGHQWLI\� IXUWKHU� GDWD� UHTXLUHPHQWV�� � ,W�
VKRXOG�DOVR� LQIRUP�PRUH�GHWDLOHG�PRGHOOLQJ�WKDW� WKH�0+:(6*�PD\�ZLVK�WR�FRQVLGHU� LQ�WKH�
IXWXUH�

5HFRPPHQGDWLRQ� ��� DV� D�QH[W� VWDJH� D� FRDUVH� LQSXWV� EXGJHW� VKRXOG� EH� FRQGXFWHG���
7KLV� VKRXOG� IROORZ� LPSOHPHQWDWLRQ� RI� UHFRPPHQGDWLRQ�QXPEHU� �� DQG�ZRXOG� FRPH� EHIRUH�
DQ\� GHWDLOHG� PRGHOOLQJ�� � $� FRDUVH� LQSXWV� EXGJHW� ZRXOG� SURYLGH� DQ� XQGHUVWDQGLQJ� RI
FDWFKPHQW� SROOXWDQW� VRXUFHV� DQG� SDWKZD\V� DQG� LPSDFWV� ZLWKLQ� WKH�:DWHUZD\� LWVHOI�� � 7KLV�
FRXOG EH� D� XVHIXO� OHDG�LQ� WR� RQH�RU� PRUH� GHWDLOHG� LQSXW� EXGJHWV�� SHUKDSV� LQYROYLQJ� DQ�
HVWXDU\�PRGHO�� �&RQGXFWLQJ�D�FRDUVH� LQSXWV�EXGJHW�ZRXOG�DOVR� IXUWKHU�DVVHVV�FXUUHQW�GDWD�
FDSDELOLW\� DQG� KHOS� LGHQWLI\� DQ\� DGGLWLRQDO� GDWD� RU� PRQLWRULQJ�VXUYHLOODQFH� UHTXLUHPHQWV�
3URYLGLQJ�D�IRFXV�RQ�NH\�DUHDV��SDUDPHWHUV�DQG�VRXUFHV��ZRXOG� LQHYLWDEO\�VDYH�PRQH\�LI�D�
PRUH�GHWDLOHG�DSSURDFK�LV�FRQVLGHUHG�LQ�WKH�IXWXUH�

5HFRPPHQGDWLRQ���� WKH�0+:(6*� VKRXOG�EH�DZDUH�RI�WKH�ZRUN�WKDW�WKH�$JHQF\�DUH�
GRLQJ�IRU�WKH�:)'�DV�WKH�VWHSV�LQYROYHG�VKRXOG�SDUDOOHO� WKH�ZRUN�WRZDUGV�DQ�LQSXWV�
VWXG\�RI� WKH�DUHD �WKH�VWHSV�DUH�VXPPDULVHG�LQ�)LJXUH���������'XULQJ�WKH�&KDUDFWHULVDWLRQ�
VWDJH��XS� WR� WKH�HQG�RI������� WKH� IROORZLQJ�DVSHFWV�ZLOO�EH�SXOOHG� WRJHWKHU��DOO�RI�ZKLFK�ZLOO�
EH�XVHIXO�WR�0+:(6*�

ו 'HOLQHDWLRQ�RI�ZDWHU�ERGLHV�DQG�W\SLQJ�

ו &ROODWLRQ�RI�SUHVVXUH�LQIRUPDWLRQ�IRU�WKH�FDWFKPHQW��LQFOXGLQJ�ZKHUH�VLJQLILFDQW�
SROOXWDQW�VRXUFHV�DUH�OLNHO\�WR�FRPH�IURP

ו $VVHVVLQJ�LPSDFWV�ZLWKLQ�WKH�+DYHQ�LWVHOI��LQFOXGLQJ�VRPH�DVVHVVPHQW�RI�
SURYLVLRQDO�VWDWXV

ו :KHWKHU�WKH�+DYHQ�LV�WKRXJKW�WR�EH�DW�ULVN�RI�IDLOLQJ�WKH�'LUHFWLYH¶V�2EMHFWLYHV�RU�
QRW
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ו :KHUH�PRQLWRULQJ�VKRXOG�EH�WDUJHWHG�DQG�GLUHFWLRQ�IRU�VHWWLQJ�XS�D�3URJUDPPH�RI�
0HDVXUHV�WR�GHDO�ZLWK�DQ\�LGHQWLILHG�SUREOHPV�

5HFRPPHQGDWLRQ� ��� � LW� LV� UHFRPPHQGHG� WKDW� WKH� *URXS� VKRXOG� UHYLHZ� WKH� RXWSXW�
IURP�WKH�SUHVVXUHV�DQG�LPSDFWV�:)'�ZRUN�XQGHUWDNHQ�E\�WKH�$JHQF\��WR�VHH�LI�WKHUH�
DUH� DQ\� PHVVDJHV� WKDW� DUH� XVHIXO� IRU� KLJKOLJKWLQJ� IXWXUH� PRQLWRULQJ� ZRUN�� DQG� WR�
KDUQHVV� LQIRUPDWLRQ�RQ�WKH�PHWKRGRORJLHV�XVHG�ZKLFK�PD\�EH�XVHIXO� IRU�DQ� LQSXWV�
EXGJHW�DSSURDFK���,W�ZRXOG�DOVR�EH�DQ�RSSRUWXQLW\�WR�SURYLGH�IHHGEDFN�WR�WKH�$JHQF\�
RQ�WKHLU�DSSURDFK���
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&U\QRGHE�*ZHLWKUHGRO
<P� 0DL� ������ FDIRGG� $WNLQV� HL� JRPLVL\QX� JDQ� *UZS� *Z\OLDGZULDHWK� $PJ\OFKHGGRO�
'\IUIIRUGG� $EHUGDXJOHGGDX� �0+:(6*�� L� DGRO\JX� D� K\EX� GHDOOWZULDHWK� DP� IHZQOLI
OO\JU\GGLRQ� L� 'G\IUIIRUGG� $EHUGDXJOHGGDX� \Q� 6LU� %HQIUR�� GH� RUOOHZLQ� &\PUX�� � 0DH¶U
'G\IUIIRUGG� \Q� EZ\VLJ� DP� HL� QRGZHGGLRQ� FDGZULDHWKRO� D� PDVQDFKRO�� DF�PDH�0+:(6*�
IHOO\� \Q� \VW\ULHG� ERG� FDHO� GHDOOWZULDHWK� J\IIUHGLQRO� DP� OZ\WKL� OO\JU\GGLRQ� \� 'G\IUIIRUGG� \Q�
KDQIRGRO�

$PFDQLRQ�\�SURVLHFW�KZQ��IHO�D�QRGZ\G�\Q�\�%ULII��RHGG�

Y� &DGDUQKDX¶U� GDWD� DP� OHROLDG�� PDWK� DF� DQVDZGG� PHZQOLIRHGG� L� 'G\IUIIRUGG
$EHUGDXJOHGGDX

YL� $GRO\JX¶U� GDGDQVRGGLDG� D¶U� GHKRQJOLDG� R¶U� GDWD� F\IUHGRO� DP� IHZQOLIRHGG�D�OOH�ER¶U�
DQJHQ��DLOGGDGDQVRGGL¶U�GDWD

YLL� /OH�E\QQDJ�\�ER¶Q�ERVLEO��FDHO�GDWD�DP�IHZQOLI�D¶L�DUFKLIR�DU�IIXUI�GGLRJHO

YLLL� /OH�ER�E\OFKDX�V\OZHGGRO�\Q�\�GDWD��JZQHXG�DUJ\PKHOOLRQ�DP�ZDLWK�DUROZJ�D�I\GG�
\Q�GLZDOOX¶U�GLII\JLRQ

&DIRGG�\�SURVLHFW�HL�J\QQDO�J\GD�JROZJ�DU�QRGDX�HKDQJDFK� 0+:(6*�� �&\PHUZ\G�JRIDO� L�
VLFUKDX�QDG�RHGG�\�SURVLHFW�\Q�WURL¶Q�\PDUIHU�FDVJOX�GDWD�\Q�XQLJ���+HI\G��JZQDHG�\PGUHFK�
L JRODGX� GDWD�� FUHX� V\VWHPDX� D� JZQHXG� DUJ\PKHOOLRQ� V\¶Q� GU\OR\Z� DF� \Q� KDZGG� L¶Z�
GLZHGGDUX� DF� D� I\GG� \Q� UKRL� JZHUWK� JR� LDZQ� L 0+:(6*� R� UDQ� GDWEO\JX� F\OOLGHE
PHZQOLIRHGG�OO\JU\GGLRQ�\Q�\�W\PRU�KLU�

'DWEO\JZ\G�SHGDLU�UKHVWU�GGDWD��SRE�XQ�RKRQ\QW�ZHGL¶X� WHLOZUD� L�DGOHZ\UFKX�QDWXU�\�GDWD�D�
JHGZLU�� 0DH� WDLU� R¶U� FURQIH\GG� GDWD� \Q� GLVJULILR¶U� GDWD� DOOZHGGRO� V\¶Q� FDHO� HL� GGDO� PHZQ�
SHUWK\QDV� k¶U�'G\IUIIRUGG� D� GDOJ\OFKRHGG� \�&OHGGDX� �� JDQ� GGDO� \Q� HX� WUR� Z\ERGDHWK� DP�
ROO\QJLDGDX� SDUKDXV�� DFKRVLRQ� R� O\JUHGG� D� GDWD� DP� ULVJ�� <Q� RJ\VWDO�� GDWEO\JZ\G� FURQID�
GGDWD� O\IU\GGLDHWKRO� EHOODFK�� V\¶Q� F\QQZ\V� FRIQRGLRQ� DP� HUWK\JODX�� DGURGGLDGDX� D� OO\IUDX�
V\¶Q�SHUWK\Q� L¶U�'\IUIIRUGG��QHX� L�DVWXGLDHWKDX�DP� IHZQOLIRHGG��0DH¶U�SHGDLU� UKHVWU�\Q�FDHO�
HX�FDGZ�DU�JU\QR�GGLVJ��$WRGLDG�&��� �/OH�ER¶Q�ERVLEO�PDH�GDWD�PHZQOLI�D�JDIZ\G�ZHGL�FDHO�
HX�KDUFKLIR�DU� IIXUI�GGLRJHO�� �0DH¶U�KROO�GGDWD�HOHFWURQLJ�ZHGL�FDHO�HL�JDGZ�DU�\�FU\QR�GGLVJ�
KHI\G�

:UWK� DVHVX¶U� Z\ERGDHWK� V\¶Q� FDHO� HL� GDO�� GDUJDQIXZ\G� ERG� PRGG� \VW\ULHG� ERG� ���� R¶U�
VHWLDX� GDWD� DP� ROO\QJLDGDX� SDUKDXV� \Q� GGHIQ\GGLRO� DU� J\IHU� F\OOLGHE� PHZQOLIRHGG��
&DVJOZ\G� GDWD� DP� DFKRVLRQ� R� O\JUHGG� R� II\QRQHOODX� DPU\ZLRO� JDQ� J\QQZ\V� VHW� GGDWD�
J\QKZ\VIDZU�DP�DUOOZ\VLDGDX�ROHZ�\Q�\U�$EHU�D�GGDQJRVDL� IRG� OODZHU�R¶U�DUOOZ\VLDGDX�\Q�
J\V\OOWLHGLJ�k�OOHROLDGDX�F\IIUHGLQ��\Q�EHQQDI�JHU�JODQIH\GG�QHX�DQJRUIkX���

&DIRGG� V\OZHGGDX� HX� FDWHJRUHLGGLR� \Q� JUZSLDX� DJ� LGG\QW� HQZDX� F\IIUHGLQ� IHO� \� JHOOLG�
DPO\JX�JROO\QJLDGDX�DF�DFKRVLRQ�R�O\JUHGG�D�RHGG�\Q�SHUWK\Q�L�JDWHJRUL�QHLOOWXRO�R�V\OZHGG�
DU� \U� XQ� SU\G�� 1RGZ\G� ERG� UKDL� E\OFKDX� DPOZJ� \Q� \� JZDLWK� R� IRQLWUR� V\OZHGGDX� DF�
DUGDORHGG�GDHDU\GGRO�QHLOOWXRO�

<VW\ULZ\G� \U� RIIHU� DU� J\IHU� \PJ\PU\G� k� FK\OOLGHE�PHZQOLIRHGG�PHZQ� VHPLQDU� WHFKQHJRO��
&DIRGG�\�PRGHODX�D¶U�RIIHU�\�JHOOLG�HX�GHIQ\GGLR�DU�J\IHU�F\OOLGHE�PHZQOLIRHGG�HX�K\VW\ULHG�
JDQ� DUEHQLJZ\U�� D� FK\QK\UFKZ\G� WDEODX� FU\QKRL�� � &DIRGG� \�PDWHULRQ� WHFKQHJRO� D¶U� UKHVWU�
V\OZHGGDX�HX�JZHUWKXVR�\QJK\G�DJ�DGGDVUZ\GG�\�GDWD�F\IUHGRO�D¶U�DQJHQ�DP�RI\QLRQ�GDWD�
SHOODFK�� 0DH� K\Q� \Q� F\QQZ\V� DVHVLDG� F\FKZ\QQRO� R� REO\JLDGDX¶U� *\IDUZ\GGLDHWK
)IUDPZDLWK�'ZU� �:)'��
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0DH� JHQQ\P�Z\WK� R� DUJ\PKHOOLRQ� L¶U� *UZS�� JDQ� J\QQZ\V� UKHROL� GDWD�� SXUR� V\OZHGGDX� R�
GGLGGRUGHE�� JREO\JLDGDX¶U�:)'� D¶U� FDPDX� QHVDI� WXDJ� DW� J\OOLGHE�PHZQOLIRHGG�� � '\PD¶U�
DUJ\PKHOOLRQ�

$UJ\PKHOOLDG���� ERG�\�UKHVWUDX¶Q�GRG�\Q�JDQROEZ\QW�DU�J\IHU�JZ\ERGDHWK�DP�GGDWD�
�PHWD�GDWD��DF�DGURGGLDGDX�V\GG�R�GGLGGRUGHE�L�0+:(6*���'\OLG�GLZHGGDUX¶U�UKHVWUDX�
R� GUR� L� GUR� L� J\QQZ\V� FRIQRGLRQ� QHZ\GG� D� JRO\JX�PDQ\OLRQ� \� FRIQRGLRQ� V\GG� HLVRHV� \Q�
ERGROL���

$UJ\PKHOOLDG� �� ERG� GDWD� F\IUHGRO� D� QHZ\GG� \Q� FDHO� HL� JDGZ� JDQ� \� VHI\GOLDG
JZUHLGGLRO J\GD�0+:(6*�\Q�JZQHXG�FDLV�DPGDQR�SDQ�I\GG�DUQ\QW�HL�DQJHQ�\Q�XQLJ���
2�GUR�L�GUR��G\OLG�GLZHGGDUX¶U�Z\ERGDHWK�DP�JURQIH\GG�GDWD¶U�VHI\GOLDGDX�JZUHLGGLRO�K\Q�DU�
*URQIH\GG�0HWD�'DWD�0+:(6*��0DH¶U�EURVHV�KRQ�\Q�IZ\�HIIHLWKORQ�DF�\Q�VLFUKDX�PDL�GLP�
RQG�JZ\ERGDHWK�EHUWKQDVRO�D�FK\IUHGRO�D�GGHIQ\GGLU�DW�GGLEHQ�QHLOOWXRO�

5\G\P�ZHGL�DVHVX¶U�PRGHODX�D¶U�RIIHU�\�JHOOLG�HX�GHIQ\GGLR�DU�J\IHU�F\OOLGHE�PHZQOLIRHGG��
DF� ZHGL� F\QK\UFKX� WDEODX� FU\QKRL� �7DEODX ����D� ������ &DIRGG� \� PDWHULRQ� WHFKQHJRO� D¶U�
UKHVWU� V\OZHGGDX� HX� JZHUWKXVR� \QJK\G� DJ� DGGDVUZ\GG� \� GDWD� F\IUHGRO� D¶U� DQJHQ� DP�
RI\QLRQ�GDWD�SHOODFK�

$UJ\PKHOOLDG����\PJ\PU\G�DJ�DGRO\JLDG�R�OHGDHQLDG�PRQLWUR¶U�V\OZHGGDX��PKHWDODX��
ELRODGGZ\U� PZ\� HVWURQ� DF� DWL�� L� ZHOG� D� RHV� PRGG� F\ILDZQKDX� F\QQDO� PRQLWUR
\FKZDQHJRO�\Q�\�E\OFKDX�GDHDU\GGRO�

$UJ\PKHOOLDG� ��� ERG� DGRO\JLDG� R� OHGDHQLDG� GDHDU\GGRO� \� JZDLWK�PRQLWUR� \Q� FDHO� HL�
J\QQDO�� \Q� HQZHGLJ� \�PHZQOLIRHGG� R� UDL� R¶U� QHQW\GG� DF� DIRQ\GG� OODL� R� JZPSDV� \U�
$EHU��PDH¶Q�\PGGDQJRV�\�FkQW�HX�WDQJ\QU\FKLROL��G\OLG�\VW\ULHG�QRGL¶U�UKDLQ��\QJK\G�
k�FK\QQDO�DGRO\JLDG�R�IRQLWUR�SRVLEO��

$UJ\PKHOOLDG���� ERG� 0+:(6*� \Q� JRVWZQJ� QLIHU� \� V\OZHGGDX� R� GGLGGRUGHE�� JDQ�
JDQROEZ\QWLR� KHI\G� DU� \U� DUGDORHGG� SUREOHPXV��%\GG�\U�\PDJZHGG�GDX�GU\Z\GG�KRQ�
\Q�FDQLDWiX�DVHVLDG� PZ\�V\PO�R�DOOX¶U� GDWD�DF�\Q�KHOSX� L�QRGL�JRI\QLRQ�GDWD�SHOODFK��'\ODL�
KHI\G�O\ZLR�PRGHOX�PDQ\ODFK�\�E\GG�0+:(6*�R�ERVLEO�DP�HL�\VW\ULHG�\Q�\�G\IRGRO�

$UJ\PKHOOLDG� ��� G\OLG� F\QQDO� F\OOLGHE�PHZQOLIRHGG� IUDV� IHO� \� FDP� QHVDI�� �'\ODL�K\Q�
GGLJZ\GG�\Q�GLO\Q�JZHLWKUHGX�DUJ\PKHOOLDG���D�FK\Q�XQUK\Z�IRGHOX�PDQZO��%\GGDL�F\OOLGHE�
PHZQOLIRHGG�IUDV�\Q�F\QQLJ�GHDOOWZULDHWK�R�II\QRQHOODX�OO\JU\GGLRQ�GDOJ\OFK�D�OOZ\EUDX�WURHG�
DF�HIIHLWKLDX�\Q�\�'G\IUIIRUGG�HL�KXQ��*DOODL�K\Q� IRG�\Q�DUZHLQLDG�GHIQ\GGLRO� L�XQ�QHX� IZ\�R�
J\OOLGHEDX�PHZQOLI�PDQZO��HIDOODL¶Q�F\QQZ\V�PRGHO�DU�J\IHU�\U�DEHU��%\GGDL�F\QQDO�F\OOLGHE�
PHZQOLIRHGG�IUDV�KHI\G�\Q�DVHVX�JDOOX�F\IUHGRO�\�GDWD�\PKHOODFK�DF�\Q�KHOSX�L�QRGL�XQUK\Z�
RI\QLRQ� GDWD QHX� IRQLWUR�JZ\OLDGZULDHWK \FKZDQHJRO�� %\GGDL� FDQROEZ\QWLR� DU� IH\V\GG��
SDUDPHGUDX� D� II\QRQHOODX� DOOZHGGRO� \Q� DQRFKHO� \Q� DUEHG� DULDQ� SHWDL� \PDJZHGG� IDQ\ODFK�
\Q�FDHO�HL�K\VW\ULHG�\Q�\�G\IRGRO�

$UJ\PKHOOLDG���� G\ODL�0+:(6*� IRG�\Q�\PZ\ERGRO�R¶U�JZDLWK�PDH¶U�DVLDQWDHWK�\Q�HL�
ZQHXG� L¶U�:)'�� RKHUZ\GG�G\ODL¶U� FDPDX� F\V\OOWLHGLJ� IRG� \Q� J\IRFKURJ� k¶U� JZDLWK� D�
ZQHLU� DU� J\IHU� DVWXGLDHWK� PHZQOLIRHGG� \U� DUGDO� �PDH¶U� FDPDX¶Q� FDHO� HX� FU\QKRL� \Q�
)ILJXU ��������<Q�\VWRG�\�FDP�1RGZHGGX��K\G�DW�GGLZHGG�������FDLII�\U�DJZHGGDX�FDQO\QRO�
HX�FDVJOX�DW�HL�JLO\GG��D�E\GG�SRE�XQ�RKRQ\QW�R�GGHIQ\GG�L�0+:(6*�

ו 'DUOXQLDG�R�J\UII�G\IURO�D�PDWKDX�GZU

ו &RODGX JZ\ERGDHWK�SZ\VHGG�DU�J\IHU�\�GDOJ\OFK��JDQ�J\QQZ\V�R�EOH�PDH�
II\QRQHOODX�OO\JUHGG�V\OZHGGRO�\Q�GHE\JRO�R�GGRG

ו $VHVX�HIIHLWKLDX�\Q�\U�$EHU�HL�KXQ��JDQ�J\QQZ\V�UK\ZIDLQW�R�DVHVX¶U�VWDWZV�GURV�
GUR

ו $�\VW\ULU�ERG�\U�$EHU�PHZQ�SHU\JO�R�IHWKX�k�ERGORQL�$PFDQLRQ�\�*\IDUZ\GGHE�DL�
SHLGLR
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ו <P�PKD�OH�\�G\OLG�WDUJHGX¶U�PRQLWUR�D�FK\IDUZ\GG\G�\QJK\OFK�VHI\GOX�5KDJOHQ�R�
)HVXUDX�L�\PGULQ�DJ�XQUK\Z�EUREOHPDX�D�QRGLU�

$UJ\PKHOOLDG�����DUJ\PKHOOLU�ERG�\�*UZS�\Q�DGRO\JX¶U�DOOEZQ�R¶U�JZDLWK�SZ\VHGG�DF�
HIIHLWKLDX� :')� D� ZQDHG� JDQ� \U� $VLDQWDHWK�� L� ZHOG� D� RHV� XQUK\Z� QHJHVHXRQ� V\¶Q�
GGHIQ\GGLRO�DU�J\IHU�DPO\JX�JZDLWK�PRQLWUR�\Q�\�G\IRGRO��D�FKDHO�JZ\ERGDHWK�DP�\�
PHWKRGROHJDX� D� GGHIQ\GGLZ\G� D� DOO� IRG� R� GGHIQ\GG� L� GGXOO� F\OOLGHE� PHZQOLIRHGG��
%\GGDL¶Q�J\IOH�L�URL�DGERUWK�L¶U�$VLDQWDHWK�DU�HX�GXOOLDX�KHI\G���


