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Ɣ )RU�PDQ\�\HDUV�WKH�GHVLJQ�RI�'$4�V\VWHP�KDV�DVVXPHG�WKDW��
ż 7KH�GDWD�UDWH�IURP�D�ODUJH�GHWHFWRU�LV�LPSRVVLEOH�WR�DFTXLUH�ZLWKRXW�D�WULJJHU�WR�UHGXFH�HYHQW�

UDWHV
ż (YHQ�LI�WKH�XQWULJJHUHG�GDWD�UDWH�FRXOG�EH�DFTXLUHG�LW�ZRXOG�EH�LPSRVVLEOH�WR�VWRUH�
ż (YHQ�LI�LW�FRXOG�EH�VWRUHG�WKH�IXOO�GDWDVHW�ZRXOG�UHSUHVHQW�D�GDWD�YROXPH�WKDW�ZRXOG�UHTXLUH�

LPSUDFWLFDOO\�ODUJH�FRPSXWLQJ�UHVRXUFHV�WR�SURFHVV�

Ɣ 2QH�RI�WKH�ELJJHVW�FKDQJHV�LQ�WKH�ODVW����\HDUV�LV�WKH�XELTXLWRXV�SUHVHQFH�RI�FRPSXWLQJ�LQ���VW�
FHQWXU\�OLIH�
ż &RVW�KDV�JRQH�GRZQ
ż 3URFHVVRU�SHUIRUPDQFH�DQG�EDQGZLGWK�KDV�FRQVLVWHQWO\�LPSURYHG�
ż 6WRUDJH�LV�FKHDSHU�DQG�IDVWHU�HYHU\�\HDU

Ɣ ,W�LV�WLPH�WR�GHVLJQ�D�QHZ�'$4�IUDPHZRUN�IRU�WKH�IXWXUH�



¦ũÖùĢŶĢŋłÖķ�̒¦ũĢėėāũāù̓�'��

�

Ɣ 'DWD�SDWK�LV�GLIIHUHQW�IURP�WULJJHU�SDWK�
ż $OO�FKDQQHOV�FRQWLQXRXVO\�PHDVXUHG�DQG�KLWV�VWRUHG�

LQ�VKRUW�WHUP�PHPRU\�E\�WKH�)((
ż &KDQQHOV�SDUWLFLSDWLQJ�WR�WKH�WULJJHU�VHQG��SDUWLDO��

LQIRUPDWLRQ�WR�WKH�WULJJHU�ORJLF
Ɣ 7ULJJHU�GHFLVLRQ�EDVHG�RQ�D�OLPLWHG�LQIRUPDWLRQ
Ɣ 7ULJJHU�ORJLF�WDNHV�WLPH�WR�GHFLGH�DQG�LI�WKH�WULJJHU�FRQGLWLRQ�

LV�VDWLVILHG�
ż WULJJHU�VLJQDO�EDFN�WR�WKH�)((
ż D�QHZ�HYHQW�LV�GHILQHG�
ż GDWD�UHDG�IURP�PHPRU\�DQG�VWRUHG�RQ�WDSH Ɣ 3URV

ż ZH�NQRZ�LW�ZRUNV�UHOLDEO\�
Ɣ 'UDZEDFNV�

ż RQO\�IHZ�LQIRUPDWLRQ�IRUP�WKH�WULJJHU
ż 7ULJJHU�ORJLF��)3*$��GLIILFXOW�WR�LPSOHPHQW�DQG�

GHEXJ
ż QRW�HDV\�WR�FKDQJH�DQG�DGDSW�WR�GLIIHUHQW�FRQGLWLRQV
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Ɣ ,Q�WKH�H[DPSOH�DQ�$'&�FORFNV�D����ELW�VDPSOH�HYHU\���Q6�LQWR�D�PHPRU\�
Ɣ ����VDPSOHV�UHSUHVHQWV��ȝV�RI�WLPH���FDOO�WKLV�D�³IUDPH´

Ɣ 7KH�PHPRU\�FDQ�EH�UHDG�DV�D�VHTXHQFH�RI�VL[�GDWD�IUDPHV�HDFK�VWDUWLQJ�ZLWK�D�OHQJWK�DQG�RIIVHW�
ż )UDPHV����������DQG���FRQWDLQ�QR�GDWD�DERYH�WKUHVKROG��6R��OHQJWK����RIIVHW���
ż )UDPH���KDV�OHQJWK������RIIVHW�����
ż )UDPH���KDV�OHQJWK�����RIIVHW���
ż ,I�OHQJWK�DQG�RIIVHW�DUH�HQFRGHG�LQWR�D�VLQJOH����ELW�ZRUG�WKLV�VLPSOH�IRUPDW�HQFRGHV�WKH�

XVHIXO�GDWD�IURP���ȝ6�LQ�RQO\�����ZRUGV�

Ɣ (QFRGLQJ�GDWD�DV�D�FRQWLQXRXV�VHTXHQFH�RI�GDWD�EORFNV��HDFK�UHSUHVHQWLQJ�D�SHULRG�RI�WLPH�
LV�VWUHDPLQJ�UHDGRXW�
ż )L[HG�UDWH�RI�YDULDEOH�OHQJWK�EORFNV
ż 7KUHVKROGV�DQG�]HUR�VXSSUHVVLRQ�DUH�DSSOLHG�ORFDOO\�
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�

Ɣ 'DWD�SDWK�HTXDO�WR�WULJJHU�SDWK�
ż HDFK�FKDQQHO�WKDW�H[FHHGV�D�WKUHVKROG��DV�

LPSOHPHQWHG�RQ�WKH�IURQW�HQG�ERDUG��LV�ODEHOHG�ZLWK�D�
WLPH�VWDPS�DQG�WKHQ�WUDQVIHUUHG�WR�DQ�RQ�OLQH�&38�
IDUP�

Ɣ 7ULJJHU�GHFLVLRQ�EDVHG�RQ�FRPSOHWH�GHWHFWRU�LQIRUPDWLRQ��
SRVVLEO\�ZLWK�WKH�VDPH�UHFRQVWUXFWLRQ�VRIWZDUH�XVHG�RIIOLQH

Ɣ ³(YHQW´�GHILQHG�DW�VRIWZDUH�OHYHO�

Ɣ 3URV
ż $OO�FKDQQHOV�FDQ�EH�SDUW�RI�WKH�WULJJHU
ż 6RSKLVWLFDWHG�WDJJLQJ�ILOWHULQJ�DOJRULWKPV
ż VFDODELOLW\�

Ɣ 'UDZEDFNV�
ż ZH�GRQ¶W�KDYH�WKH�VDPH�H[SHULHQFH�DV�IRU�7ULJJHUHG�

'$4



ÂĞƘ���z�Ģŭ�ŭŋ�ĢĿťŋũŶÖłŶ̇�

�

Ɣ +LJK�OXPLQRVLW\�H[SHULPHQWV�
ż &XUUHQW�H[SHULPHQWV�DUH�OLPLWHG�LQ�'$4�EDQGZLGWK
ż 5HGXFH�VWRUHG�GDWD�VL]H�LQ�D�VPDUW�ZD\���UHGXFLQJ�WLPH�IRU�RII�OLQH�SURFHVVLQJ��

Ɣ 6KLIWLQJ�GDWD�WDJJLQJ�ILOWHULQJ�IURP�WKH�)((��KZ��WR�WKH�EDFN�HQG��VZ�
ż 2SWLPL]H�UHDO�WLPH�UDUH�H[FOXVLYH�FKDQQHOV�VHOHFWLRQ�
ż 8VH�RI�KLJK�OHYHO�SURJUDPPLQJ�ODQJXDJHV�
ż 8VH�RI�H[LVWLQJ�DG�KRF�&38�*38�IDUPV
ż 8VH�RI�$/�0,�WRROV

Ɣ 6FDOLQJ�
ż (DVLHU�WR�DGG�QHZ�GHWHFWRUV�LQ�'$4�SLSHOLQH
ż (DVLHU�WR�VFDOH
ż (DVLHU�WR�XSJUDGH

Ɣ 0DQ\�13�DQG�+(3�H[SHULPHQWV�DGRSW�WKH�652�
VFKHPH��ZLWK�GLIIHUHQW�VROXWLRQV��
ż &(51��/+&E��$/,&(��$0%(5
ż )$,5��&%0
ż '(6<��73(;
ż %1/��V3+(1,;��67$5�(,&
ż -/$%��62/,'��%';��&/$6������
ż «
ż �



��z�ĕŋũ�!d��ːˑ
䚔 -RWXEPPIH�EX�.IJJIVWSR�0EFƅW�I\TIVMQIRXEP�

,%00�&
䚔 )\TERWMZI�TVSKVEQ�SJ�TL]WMGW�XSTMGW��
Ɣ MRZIWXMKEXMSR�SJ�XLI�WXVYGXYVI�SJ�XLI�

TVSXSR�ERH�RIYXVSR�FSXL�MR�XLIMV�KVSYRH�
WXEXI��EW�[IPP�EW�XLIMV�QER]�I\GMXIH�
WXEXIW

Ɣ WIEVGLIW�JSV�I\SXMG�QIWSR�ERH�FEV]SR�
GSRƻKYVEXMSR

Ɣ Ə
Ɣ Ə�

�

Ɣ /XPLQRVLW\�������FP��V��

Ɣ 6WDQGDUG�'$4�V\VWHP
ż (YHQW�UDWH�������N+]
ż 'DWD�UDWH�����������0%\WH�V

Ɣ 8SJUDGH�LQ�OXPLQRVLW\��[��LQ�����\HDUV��3KDVH����DQG�[����LQ�
����\HDUV��3KDVH��

Ɣ :LWK�WKH�FXUUHQW�WULJJHUHG�WHFKQRORJ\�WKH�PD[LPXP�SRVVLEOH�
HYHQW�DFTXLVLWLRQ�UDWH�IRU�&/$6���LV�a����N+]�

Ɣ 6WUHDPLQJ�52�LV�QHFHVVDU\�IRU�D�ORQJ�WHUP�+,�/80,�XSJUDGH�RI�
&/$6��



��z�ĕŋũ�1R!
䚔 *YXYVI�)PIGXVSR�MSR�GSPPMHIV�$�&20
䚔 4YVTSWI��XS�I\TPSVI�XLI�UYEVO�ERH�KPYSR�

WXVYGXYVI�SJ�TVSXSRW�ERH�RYGPIM
䚔 1EGLMRI�TEVEQIXIVW

Ɣ 0YQMRSWMX]�YT�XS������GQ��W��
Ɣ ,MKLP]�TSPEVM^IH��b��	
�IPIGXVSR�ERH�

RYGPISR�FIEQW
Ɣ 'IRXIV�SJ�QEWW�IRIVK]��JVSQ���+I:�XS�

���+I:
䚔 (IXIGXSV�VIUYMVIQIRXW�

Ɣ 0EVKI�EGGITXERGI
Ɣ 4VIGMWI�ZIVXI\MRK
Ɣ *V[VH�&GO[�ERKPIW
Ɣ ,6IW�8VEGOMRK
Ɣ )\GIPPIRX�4-(

䚔 8LVII�HIXIGXSV�TVSNIGX�WLEVIH�XLI�WEQI�
763�GSRGITX
Ɣ 2YQFIV�SJ�GLERRIPW�3��1


�

'$4�V\VWHP�UHTXLUHPHQWV����

Ɣ &ROOLGHU
ż (,&�ZLOO�GHOLYHU�EHDP�LQ�XS�WR������EXQFKHV�

�a���0+]�
ż ([SHFWHG�SK\VLFV�UDWH�a���.+]

Ɣ 'HWHFWRU
ż 6WUHDPLQJ�'HVLJQ

Ŷ 3K\VLFV�UHTXLUHV�PLQ�ELDV�GDWD
Ŷ +LJK�FROOLVLRQ�UDWHV
Ŷ ORZ�GHWHFWRU�RFFXSDQF\�

ż 2����*ESV��RXWSXW�UDWHV
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Ɣ 763�EHZERXEKIW�EVI�IZMHIRX�FY]�MX�RIIHW�XS�FI�HIQSRWXVEXIH�F]�XLI�YWI�MR�VIEP�
I\TIVMQIRXEP�GSRHMXMSRW

Ɣ 8S�ZEPMHEXI�763�GSRGITX�
ż %WWIQFPI�763�GSQTSRIRXW
ż 8IWX�763�(%5

Ɣ .0%&�-2*2�IJJSVXW�XS�HIZIPST�E�TVSXSX]TI�763�(%5�
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��

'�$EERWW��&�&XHYDV��%�5D\GR
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7��&KLDUXVL��&��3HOOHJULQR��/��&DSSHOOL
Ɣ (IWMKRIH�JSV�XLI�EWXVSTL]WMGEP�RIYXVMRS�HIXIGXSV�TVSXSX]TI�2)13

GVIHMX�XS�0��'ETTIPPM
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7��&KLDUXVL��&��3HOOHJULQR��/��&DSSHOOL

GVIHMX�XS�0��'ETTIPPM
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7��&KLDUXVL��&��3HOOHJULQR��/��&DSSHOOL

GVIHMX�XS�0��'ETTIPPM
GVIHMX�XS�0��'ETTIPPM
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7��&KLDUXVL��&��3HOOHJULQR��/��&DSSHOOL

GVIHMX�XS�0��'ETTIPPM
GVIHMX�XS�0��'ETTIPPMGVIHMX�XS�0��'ETTIPPM
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`�p�ˑ�ŭŋĕŶƒÖũā

��

1�%UHL��'�/DZUHQFH

Ɣ 6DPH�UHFRQVWUXFWLRQ�DOJRULWKPV��VRIWZDUH�
WULJJHU��IRU�ERWK�RQOLQH�DQG�RIIOLQH�DQDO\VLV

Ɣ 5HDO�WLPH�WDJJLQJ�ILOWHULQJ�GDWD
Ɣ 2IIOLQH�DOJRULWKP�GHYHORSPHQW�LPPHGLDWHO\�

DYDLODEOH�IRU�XVH�LQ�6RIWZDUH�7ULJJHU
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Ɣ 3R�FIEQ�XIWXW�
Ŷ �����+I:�IPIGXVSR�FIEQ�SR�XLMR�4F�%P��XEVKIX

Ɣ ,EPP�&�'0%7���*SV[EVH�8EKKIV��'EPSVMQIXIV���,SHSWGSTI��
ż *8�'%0������4F;3��GV]WXEPW��%4(


Ŷ �������*%('����FSEVHW����:84W��MR���GVEXIW�63'W

ż *8�,3(3������WGMRXMPPEXSV�XMPIW��7M41


Ŷ ���*%('����FSEVHW
ż *8�8VEGOIV��1MGVS1IKEW

Ɣ 763�(%5�JYPP�GLEMR��.0%&�*%('�����86-(%7��.%2%�

0��%DWWDJOLHUL��0�%RQGL��5��'H�9LWD��6�9DOODULQR��$�&HOHQWDQR��$�3LOORQL��3�0RUDQ

+3%0��
Ɣ (%5�W]WXIQ�TIVJSVQERGI
Ɣ 4L]WMGW�GLERRIP�MHIRXMƻGEXMSR��TM��TVSHYGXMSR



��

7��&KLDUXVL��&��3HOOHJULQR��/��&DSSHOOL��'�$EERWW��&�&XHYDV��%�5D\GR��6��%R\DULQRY�

�ŶũāÖĿĢłė��z�̖�!d��ːˑ�D¦�ŶāŭŶ˿�



��

7��&KLDUXVL��&��3HOOHJULQR��/��&DSSHOOL��'�$EERWW��&�&XHYDV��%�5D\GR��6��%R\DULQRY�

�ŶũāÖĿĢłė��z�̖�!d��ːˑ�D¦�ŶāŭŶ˿�
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Ɣ 3R�FIEQ�XIWXW�
ż �����+I:�IPIGXVSR�FIEQ�SR�XLMR�4F�%P��XEVKIX
ż -RGPYWMZI�TM��TVSHYGXMSR�

Ŷ I���4F�%P��"�<
�IÆ���"��<
I½½
ż 8[S�KEQQEW�HIXIGXIH�MR�*8�'%0
ż )1�GPYWXIVW�MHIRXMƻGEXMSR��ERXM�GSMRGMHIRXI�[MXL�*8�,SHS

0��%DWWDJOLHUL��0�%RQGL��5��'H�9LWD��6�9DOODULQR��$�&HOHQWDQR��$�3LOORQL��3�0RUDQ
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Ɣ 6IEPMWXMG�WMQYPEXMSRW�
ż 6IEPMWXMG�I\GPYWMZI�TM��IPIGXVS�TVSHYGXMSR�TVSZMHIH�F]�

.4%'
ż 6IEPMWXMG�+)%28��QSHIP�SJ�XLI�*8�HIXIGXSV
ż 'SRXVMFYXMSRW�GSRWMHIVIH��IPIGXVS�TLSXSTVSHYGXMSR�F]�4F�

ERH�%P�XEVKIXW

0��%DWWDJOLHUL��0�%RQGL��5��'H�9LWD��6�9DOODULQR��$�&HOHQWDQR��$�3LOORQL��3�0RUDQ
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Ɣ SJJ�PMRI�HEXE�EREP]WMW�
ż �WEQI�JYPP�WYMXI�SJ�VIGSRWXVYGXMSR�EPKSVMXLQ�YWIH�MR�XLI�

SR�PMRI�EREP]WMW
ż IRIVK]�GEPMFVEXMSR�ERH�XMQI�[EPO�GSVVIGXMSR�
ż X[S�XEVKIXW��4F�TVMQEV]
���%P�WGEXXIVMRK�GLEQFIV�

[MRHS[
Ŷ ORZHU�LQYDULDQW�PDVV�GXH�WR�WKH�DVVXPSWLRQ�WKDW�WKH�YHUWH[�LV�ORFDWHG�DW�WKH�

3E�WDUJHW�SRVLWLRQ�ZKHQ�FDOFXODWLQJ�WKH�LQYDULDQW�PDVV�

0��%DWWDJOLHUL��0�%RQGL��5��'H�9LWD��6�9DOODULQR��$�&HOHQWDQR��$�3LOORQL��3�0RUDQ

(MWXVMFYXMSR�SJ���GPYWXIVW�TSWMXMSR�



�ŽĿĿÖũƘ�

��

Ɣ 652�LV�WKH�RSWLRQ�IRU�IXWXUH�HOHFWURQ�VFDWWHULQJ�H[SHULPHQWV

Ɣ 7DNH�DGYDQWDJH�RI�WKH�IXOO�GHWHFWRU¶V�LQIRUPDWLRQ�IRU�DQ�RSWLPDO��VPDUW��WDJJLQJ�ILOWHULQJ
Ɣ 6R�PDQ\�DGYDQWDJHV��SHUIRUPDQFH��IOH[LELOLW\��VFDOLQJ��XSJUDGLQJ����

����EXW��KDV�WR�GHPRQVWUDWH�WR�EH�DV�HIIHFWLYH��RU�PRUH���WKDQ�WULJJHUHG�V\VWHPV
Ɣ 6WUHDPLQJ�5HDGRXW�RQ�EHDP�WHVWV�SHUIRUPHG�DW�-/DE
Ɣ )LUVW�652�FKDLQ��)(���652�VZ���21�/,1(�5(&��WHVWHG�ZLWK�H[LVWLQJ�KDUGZDUH

1ER]�XLEROW�XS�XLI�[LSPI�.0%&�763�XIEQ���*�%QIPM��-2*2
��1��&EXXEKPMIVM��-2*2
��:�&IVHRMOSZ��'9%
��7�&S]EVMRSZ��.0EF
�1�&���-2*2
��2�&VIM��.0EF
��
%�'IPIRXERS��-2*2
��8�'LMEVYWM��-2*2
��'�'YIZEW�.0EF
��6��(I�:MXE��-2*2
��'�*ERIPPM��1-8
��+�,I]IW��.0EF
��8�,SVR��'9%
��:�+]YVN]ER�.0EF
��(�0E[VIRGI�
�.0EF
��0�1EVWMGERS��-2*2
��4�1YWMGS��-2*2
��'�4IPPIKVMRS��-2*2
��&�6E]HS��.0EF
��1�9RKEVS��.0EF
��7�:EPPEVMRS��-2*2


1ER]�XLEROW�XS�'0%7���GSPPEFSVEXMSR�EW�[IPP�EW�.0%&�XIGLRMGEP�WXEJJ�JSV�XLIMV�EGGSQQSHEXMSR�ERH�WYTTSVX��SJ�XLMW�IJJSVX


