
0HDVXULQJ�,PSHGDQFH�ZLWK�WKH�5/&�&RQWURO�0HQX�2SWLRQ�

2YHUYLHZ�

7KH�9HQDEOH�5/&�PHQX�LQ�FRPELQDWLRQ�ZLWK�D�VXSSRUWHG�)UHTXHQF\�5HVSRQVH�
$QDO\]HU��)5$���DOORZV�\RX�WR�PHDVXUH�WKH�IUHTXHQF\�UHVSRQVH�RI�SDVVLYH�FRPSRQHQWV��
<RX�FDQ�FDOLEUDWH�\RXU�5/&�IL[WXUH��UXQ�VZHHSV�WKURXJK�D�UDQJH�RI�IUHTXHQFLHV��EXLOG�D�
WKHRUHWLFDO�PRGHO�EDVHG�RQ�WKH�HPSLULFDO�GDWD�DQG�JHQHUDWH�UHSRUWV��7KLV�PHQX�LV�
HQDEOHG�ZLWK�WKH�SXUFKDVH�RI�DQ�DGGLWLRQDO�5/&�OLFHQVH�IRU�WKH�9HQDEOH�6WDELOLW\�
$QDO\VLV�VRIWZDUH�9HU�������

7KH�5/&�VRIWZDUH�LV�FRQWUROOHG�PDLQO\�WKURXJK�WKH�5/&�&RQWURO�3DQHO��ZKLFK�KDV�WKUHH�
FRPSRQHQWV��0HDVXUHPHQW��0RGHO��DQG�5HSRUW��

0HDVXUHPHQW�7DE�

7KH�0HDVXUHPHQW�WDE�

%HIRUH�PHDVXUHPHQWV�FDQ�EH�WDNHQ��WKH�V\VWHP�PXVW�EH�FDOLEUDWHG��7KH�SXUSRVH�RI�WKH�
FDOLEUDWLRQ�SURFHVV�LV�WR�TXDQWLI\�WKH�SDUDVLWLF�FRPSRQHQWV�WKDW�DUH�SUHVHQW�LQ�WKH�5/&�
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IL[WXUH��:LWK�DQ�HVWLPDWLRQ�RI�WKH�YDOXHV�RI�WKHVH�SDUDVLWLF�HOHPHQWV��WKH�DFWXDO�
PHDVXUHPHQWV�RI�5/&�FLUFXLWV�FDQ�EH�FRUUHFWHG�WR�LPSURYH�PHDVXUHPHQW�DFFXUDF\��
7KH�SDUDVLWLF�FRPSRQHQWV�DUH�XVXDOO\�PRGHOHG�DV�WZR�HOHPHQWV��D�ORZ�LPSHGDQFH�LQ�
VHULHV��RI�LQGXFWLYH�QDWXUH���DQG�D�KLJK�LPSHGDQFH�LQ�SDUDOOHO��RI�FDSDFLWLYH�QDWXUH���

&KDQQHO�6HOHFW� �0RGHOV���[[�DQG����F�RQO\��

&KDQQHO�6HOHFW�DOORZV�WKH�5/&�ER[�WR�EH�XVHG�RQ�DOWHUQDWLYH�FKDQQHO�FRPELQDWLRQV�IRU�
DQDO\]HUV�ZLWK���RU���FKDQQHOV��

3HDN�9ROWDJH�6HOHFW� �0RGHOV���[[����[[����[[����[[����[[�DQG����F�RQO\��

7KLV� IHDWXUH�ZDV�DGGHG� WR� FRUUHFW� IRU� FKDQQHO� LQSXW�DWWHQXDWLRQ� FKDQJHV�GXULQJ�DXWR�
UDQJLQJ�LQ�GDWD�SORWV�DW�YROWDJH�OHYHOV�DERYH���9�� 3HDN�9ROWDJH�6HOHFW�VKRXOG�EH�VHW�WR�
WKH�SHDN�FRPELQHG�$&�DQG�'&�YROWDJH�OHYHO�WR�EH�PHDVXUHG��6OLJKW�YDULDQFHV��GXH�WR�
FKDQQHO�LQSXW�DWWHQXDWLRQ�VHWWLQJV�DERYH���9�RQ�WKH�LQSXW��UHTXLUHV�WKLV�VHWWLQJ�WR�EH�VHW�
FRUUHFWO\�IRU�WKH�FDOLEUDWLRQ�WR�EH�GRQH�EDVHG�RQ�WKH�FRPELQHG�SHDN�YROWDJH�OHYHO��2QFH�
WKH�FDOLEUDWLRQ�KDV�EHHQ�FRPSOHWHG�� WKLV�YDOXH�FDQQRW�EH�FKDQJHG�ZLWKRXW�FORVLQJ�DQG�
UHRSHQLQJ�WKH�DSSOLFDWLRQ��2Q�DQ�DQDO\]HU�ZLWK���RU�PRUH�FKDQQHOV��WKH�VHWWLQJ�FDQ�EH�
FKDQJHG�ZKHQ�WKH�FKDQQHO�VHOHFW�LV�FKDQJHG�WR�D�QHZ�VHWWLQJ�

&DOLEUDWLRQ

3DUDVLWLF�PRGHO�

7KH�FDOLEUDWLRQ�SURFHVV�FRQVLVWV�RI�WZR�VWHSV��DQ�RSHQ�FLUFXLW�VZHHS��DQG�D�FORVHG�
FLUFXLW�VZHHS��2QFH�WKH�FDOLEUDWLRQ�SURFHVV�VWDUWV��WKH�5/&�VRIWZDUH�ZLOO�SURPSW�\RX�WR�
ILUVW�RSHQ�DQG�WKHQ�FORVH�WKH�FLUFXLW�LQ�RUGHU�WR�WDNH�WKH�UHVSHFWLYH�PHDVXUHPHQWV��
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2SHQ�&LUFXLW�6ZHHS�

:KHQ�WKH�FLUFXLW�LV�RSHQ��WKH�LPSHGDQFH�RI�WKH�SDUDOOHO�SDUDVLWLF�HOHPHQW�FDQ�EH�
PHDVXUHG��WKH�LPSHGDQFH�RI�WKH�VHULHV�HOHPHQW�LV�VR�PXFK�VPDOOHU�WKDW�LWV�HIIHFW�LV�
QHJOLJLEOH�LQ�WKH�PHDVXUHPHQW���

2SHQ�FLUFXLW�PRGHO�

&ORVHG�&LUFXLW�6ZHHS�

$IWHU�WKH�RSHQ�FLUFXLW�VZHHS�LV�FRPSOHWH��D�FORVHG�FLUFXLW�VZHHS�LV�UXQ��,Q�WKLV�FDVH��WKH�
SDUDOOHO�HOHPHQW�FDQ�EH�UHPRYHG�IURP�WKH�HTXDWLRQ�E\�VKRUWLQJ�LW��DQG�WKH�LPSHGDQFH�RI�
WKH�VHULHV�HOHPHQW�FDQ�EH�FDOFXODWHG��

&ORVHG�FLUFXLW�PRGHO�

/RDG�DQG�6DYH�&DOLEUDWLRQ

$IWHU�WKH�RSHQ�FLUFXLW�DQG�FORVHG�FLUFXLW�VZHHSV�DUH�FRPSOHWH��\RX�FDQ�VDYH�DQG�UHFDOO�
WKH�FDOLEUDWLRQ�GDWD�IRU�IXWXUH�XVH��7KDW�ZD\��LW�LV�QRW�QHFHVVDU\�WR�UH�FDOLEUDWH�ZKHQ�
RSHQLQJ�D�QHZ�WDE�RU�D�QHZ�ILOH�IRU�D�GLIIHUHQW�VHW�RI�PHDVXUHPHQWV��
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([DPSOH�RI�RSHQ�DQG�FORVHG�FLUFXLW�LPSHGDQFH�DQG�SKDVH�SORWV�

7HVW�&RPSRQHQW

2QFH� WKH� FDOLEUDWLRQ� LV� GRQH�� WKH� V\VWHP� LV� UHDG\� WR�PHDVXUH� 5/&� FLUFXLWV�� 8VH� WKH�
³7HVW�&RPSRQHQW´�EXWWRQ�RQ� WKH�5/&�PHQX� WR� UXQ� WKH�5/&�VZHHS��7KH�VRIWZDUH�ZLOO�
DXWRPDWLFDOO\�FRUUHFW�WKH�UDZ�GDWD�DQG�FUHDWH�DQRWKHU�SORW�ZLWK�WKH�WDJ�³Z�R�SDUDVLWLFV´��
7KLV�SORW� LV�WKH�UHVXOW�RI�VXEWUDFWLQJ�WKH�VHULHV�DQG�SDUDOOHO�SDUDVLWLF�HOHPHQWV�IURP�WKH�
UDZ� PHDVXUHPHQW� DQG� FUHDWLQJ� D� FRUUHFWHG� PHDVXUHPHQW� SORW� ZLWK� WKH� SDUDVLWLF�
HOHPHQWV�RI�WKH�5/&�IL[WXUH�UHPRYHG��

8QFRUUHFWHG�DQG�FRUUHFWHG�SORWV�
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7KH�FRQWUROV�UHODWHG�WR�PDNLQJ�PHDVXUHPHQWV�DUH�VHW�LQ�WKH�$QDO\]HU�&RQWURO�0HQX��

5XQ�6ZHHS��7KLV�FRQWURO�ZLOO� UXQ�D�VWDQGDUG�VZHHS��1R�SDUDVLWLF�FRUUHFWLRQ�ZLOO�EH�
DSSOLHG� WR� WKH� GDWD��8VH� WKH� ³7HVW�&RPSRQHQW´� EXWWRQ� RQ� WKH�5/&�PHQX� WR� JHW� D�
FRUUHFWHG�SORW�RI�WKH�PHDVXUHG�FRPSRQHQW��

6WDUW�DQG�VWRS�IUHTXHQFLHV��WKH\�GHILQH�WKH�ILUVW�DQG�ODVW�SRLQWV�LQ�WKH�VZHHS��,Q�WKH�
FDVH�RI�D�VLQJOH�SRLQW�VHWXS��VWDUW�DQG�VWRS�IUHTXHQF\�DUH�WKH�VDPH��

5HVROXWLRQ�� 6HWV� WKH� QXPEHU� RI�
IUHTXHQF\� SRLQWV� E\� VWHSV� SHU�
GHFDGH�RU�VWHSV�SHU�+]��

$�&� DQG� '�&� YROWDJHV�� FRQWUROV�
WKDW� VSHFLI\� WKH� $&� LQMHFWLRQ�
YROWDJH�DQG�ELDV��

,QWHJUDWLRQ� WLPH�� VSHFLILHV� WKH�
OHQJWK� RI� WLPH� RYHU� ZKLFK� HDFK�
VDPSOH� LV� WDNHQ�� $� ORQJHU� WLPH�
VHWWLQJ�ZLOO� WDNH� ORQJHU� WR�UXQ�EXW�
ZLOO�SURGXFH�PRUH�SUHFLVH�UHVXOWV��

/LPLW� PD[LPXP� SKDVH� FKDQJH�
EHWZHHQ�GDWD�SRLQWV��ZLWKRXW� WKLV�
RSWLRQ�� WKH� VRIWZDUH� ZLOO� DOZD\V�
WDNH����GDWD�SRLQWV�SHU�IUHTXHQF\�
GHFDGH��UHJDUGOHVV�RI�WKH�UHVXOWV��
$� SUREOHP� DULVHV�ZKHQ� D� VZHHS�
LQYROYHV� D� UHVRQDQW� SRLQW��ZKHUH�
WKH� LPSHGDQFH� DQG� SKDVH�
FKDQJH� DEUXSWO\� IURP� RQH�
IUHTXHQF\� WR� WKH� QH[W�� 7KH�
UHVRQDQW�SRLQW�FDQ�EH�PLVVHG�� ,Q�
WKLV� FDVH�� \RX� FDQ� XVH� WKLV�
IHDWXUH� WR� PLWLJDWH� WKH� SUREOHP��
,I�� IRU� H[DPSOH�� \RX� VHW� WKH�
PD[LPXP� SKDVH� FKDQJH� DW� �����
WKH� VRIWZDUH� ZLOO� DGDSW� LWV�
IUHTXHQF\� LQWHUYDO�VR� WKDW�QR� WZR�
SRLQWV�ZLOO�EH�PRUH�WKDQ�����DSDUW�
LQ�SKDVH��
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0RGHOLQJ�7DE�

7KH�PRGHOLQJ�WDE�LV�XVHG�WR�FUHDWH�D�WKHRUHWLFDO�PRGHO�RXW�RI�WKH�FLUFXLW�WKDW�ZDV�
PHDVXUHG��<RX�FDQ�FKRRVH�WKH�FRPSRQHQW�W\SH�DQG�WKH�GDWD�VHW�WR�PRGHO��7KH�
DYDLODEOH�FRPSRQHQW�W\SHV�DUH�GLIIHUHQW�FRPELQDWLRQV�RI�D�UHVLVWRU��D�FDSDFLWRU��DQG�DQ�
LQGXFWRU��DUUDQJHG�LQ�SDUDOOHO�RU�LQ�VHULHV��$IWHU�VHOHFWLQJ�WKH�FRPSRQHQW�W\SH�DQG�GDWD�
VHW��WKH�FDOFXODWHG�WKHRUHWLFDO�YDOXHV�IRU�5��/��DQG�&�DUH�GLVSOD\HG�RQ�WKH�ZLQGRZ��<RX�
FDQ�DOVR�RYHUULGH�WKH�YDOXHV�RI�5��/��DQG�&�E\�W\SLQJ�GLIIHUHQW�YDOXHV�LQ�WKH�UHVSHFWLYH�
FRQWUROV��<RX�FDQ�FUHDWH�D�SORW�WKDW�ZLOO�UHSUHVHQW�WKH�WKHRUHWLFDO�5/&�FLUFXLW�EDVHG�RQ�
WKH�YDOXHV�VKRZQ��,I�\RX�ZLVK�WR�FUHDWH�D�PRGHO�ZLWK�PRUH�WKDQ�WKUHH�FRPSRQHQWV��\RX�
FRXOG�FUHDWH�PXOWLSOH�PRGHOV�DQG�FRPELQH�WKHP�LQ�VHULHV�RU�LQ�SDUDOOHO�XVLQJ�WKH�PDWK�
IXQFWLRQV��

7KH�WKHRUHWLFDO�YDOXHV�RI�WKH�FLUFXLW�FRPSRQHQWV�DUH�FDOFXODWHG�E\�DWWHPSWLQJ�WR�ILW�WKH�
PRGHO�WR�WKH�PHDVXUHG�GDWD��,Q�WKH�FDVH�RI�FRPSRQHQWV�LQ�VHULHV��WKH�PD[LPXP�RU�
PLQLPXP�YDOXHV�RI�VXVFHSWDQFH��IRU�FDSDFLWLYH�RU�LQGXFWLYH�FLUFXLWV��UHVSHFWLYHO\��DUH�
XVHG�WR�FDOFXODWH�WKH�FDSDFLWDQFH�RU�LQGXFWDQFH��,Q�WKH�FDVH�RI�FRPSRQHQWV�LQ�SDUDOOHO��
WKH�PD[LPXP�RU�PLQLPXP�YDOXHV�RI�UHDFWDQFH��IRU�LQGXFWLYH�RU�FDSDFLWLYH�FLUFXLWV��
UHVSHFWLYHO\��DUH�XVHG��,Q�RUGHU�WR�PRUH�DFFXUDWHO\�FDOFXODWH�WKH�WKHRUHWLFDO�PRGHO��LW�LV�
EHWWHU�WR�VZHHS�WKURXJK�D�ZLGH�IUHTXHQF\�UDQJH��

7KH�0RGHOLQJ�7DE�
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([DPSOH�RI�D�PHDVXUHG�&DSDFLWRU�DQG�LWV�GHULYHG�PRGHO
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5HSRUWLQJ�7DE

7KH�5/&�DSSOLFDWLRQ�FDQ�JHQHUDWH�UHSRUWV�LQ�0LFURVRIW�([FHO�;0/�IRUPDW��ZKLFK�LV�
VXSSRUWHG�E\�0LFURVRIW�([FHO�YHUVLRQ������DQG�ODWHU��7KH�UHSRUWV�LQFOXGH�WKH�GDWD�LQ�
WDEXODU�IRUPDW��RSWLRQDOO\�ZLWK�YROWDJH�GDWD���DQG�LQIRUPDWLRQ�DERXW�WKH�PRGHO��7R�
HQKDQFH�D�UHSRUW��\RX�FDQ�FRS\�D�FKDUW�WR�WKH�FOLSERDUG��ZLWK�WKH�³&RS\�*UDSK´�PHQX�
LWHP��DQG�WKHQ�SDVWH�LW�LQ�DQ�([FHO�VSUHDGVKHHW��$OVR��WKH�GUDZLQJ�RI�WKH�FLUFXLW�PRGHO�
FDQ�EH�FRSLHG�E\�SUHVVLQJ�&75/�&�ZKLOH�LQ�WKH�³0RGHO´�WDE��

$OWHUQDWLYHO\�WR�XVLQJ�WKH�³;0/�UHSRUW´�IHDWXUH��\RX�FDQ�FRS\�D�GDWDVHW��ILUVW�VHOHFW�LW�RQ�
WKH�JUDSK��WKHQ�FRS\�LW�ZLWK�&75/�&��IURP�WKH�'DWD�6HW�7H[W�'LVSOD\�WDE�DQG�WKHQ�SDVWH�
WKH�GDWD�LQ�DQ\�WH[W�HGLWRU��ZRUG�SURFHVVRU��RU�VSUHDGVKHHW�VRIWZDUH��

127(��ZKHQ�\RX�FRS\�D�GDWDVHW�WR�WKH�FOLSERDUG��\RX�FDQ�FRQWURO�ZKHWKHU�WKH�GDWD�LV�
FRSLHG�DV�LPSHGDQFH�SKDVH�RU�DV�RSSRVHG�WR�FKDQQHO�YROWDJH�SKDVH�E\�XVLQJ�WKH�UDGLR�
EXWWRQ�³5DWLR´�LQ�WKH�³'DWD�6HW�7H[W�'LVSOD\�WDE��

5HSRUWLQJ�WDE�
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