
0HDVXUHPHQW�RI�WKH�,PSHGDQFH�RI�&RPSRQHQWV�YHUVXV�)UHTXHQF\�

7KHUH�DUH�WZR�ZD\V�WR�PHDVXUH�LPSHGDQFH�RI�FRPSRQHQWV���:H�RIIHU�DQ�5/&�
PHDVXUHPHQW�SDFNDJH�WKDW�KDV�D�WHVW�IL[WXUH�DQG�D�VSHFLDO�PHQX�WR�FRUUHFW�IRU�
PHDVXUHPHQW�IL[WXUH�SDUDVLWLFV�DIWHU�WKH�FRPSRQHQW�PHDVXUHPHQW�LV�FRPSOHWH���7KLV�LV�
WKH�ILUVW�DQG�HDVLHVW�ZD\�WR�PHDVXUH�WKH�LPSHGDQFH�RI�FRPSRQHQWV��

7KH�VHFRQG�ZD\��WKH�PHWKRG�GHVFULEHG�KHUH��GRHV�QRW�UHTXLUH�DQ\�DGGLWLRQDO�KDUGZDUH�
RU�VRIWZDUH�H[FHSW�D�VLQJOH�UHVLVWRU���$OWKRXJK��\RX�FDQ�XVH�RXU�5/&�WH[W�IL[WXUH�LI�\RX�
KDYH�RQH���,W�KDV�WKH�VDPH�FRQQHFWLRQV�DV�VKRZQ�LQ�WKH�ILJXUH�EHORZ���7KH�DELOLW\�WR�
PHDVXUH�DQG�GLVSOD\�LPSHGDQFH�LV�D�EXLOW�LQ�IHDWXUH�RI�WKH�9HQDEOH�VRIWZDUH�SDFNDJH���
7KLV�LQFOXGHV�WKH�DELOLW\�WR�PHDVXUH�SDUDVLWLFV�RI�WHVW�IL[WXUHV���7KH�'R�0DWK�RQ�'DWD�
ZLQGRZ�FDQ�EH�XVHG�WR�FRUUHFW�IRU�WHVW�IL[WXUH�SDUDVLWLFV���7KLV�SURFHGXUH�LV�QRW�GLIILFXOW�
EXW�LW�LV�QRW�DXWRPDWLF�WKH�ZD\�LW�LV�LQ�WKH�5/&�PHDVXUHPHQW�PHQX��

,PSHGDQFH�LV�YROWDJH�GLYLGHG�E\�FXUUHQW���:H�XVH�WKH�RVFLOODWRU�RXWSXW�RI�WKH�)5$�DV�D�
VLJQDO�VRXUFH���:H�FRQQHFW�WKH�RVFLOODWRU�WR�WKH�FRPSRQHQW�XQGHU�WHVW��XVXDOO\�WKURXJK�D�
VHULHV�UHVLVWRU���<RX�FDQ�PHDVXUH�WKH�FXUUHQW�ZLWK�D�FXUUHQW�SUREH��EXW�LW�LV�XVXDOO\�
HDVLHU�WR�WDNH�DGYDQWDJH�RI�WKH�IORDWLQJ�LQSXWV�RI�WKH�DQDO\]HUV��H[FHSW�WKH���[[��DQG�
PHDVXUH�FXUUHQW�E\�PHDVXULQJ�WKH�YROWDJH�
DFURVV�WKH�UHVLVWRU�LQ�VHULHV�ZLWK�WKH�FRPSRQHQW�
XQGHU�WHVW���)RU�WKH���[[��\RX�FDQ�XVH�D�
GLIIHUHQWLDO�DPS�RU�DQ�DQDO\]HU�ZLWK�IORDWLQJ�
LQSXWV�WR�PHDVXUH�FXUUHQW�E\�PHDVXULQJ�WKH�
YROWDJH�DFURVV�WKH�UHVLVWRU�LQ�VHULHV�ZLWK�WKH�
FRPSRQHQW�XQGHU�WHVW���7KHUH�LV�DERXW�����S)�RI�
VWUD\�FDSDFLWDQFH�IURP�UHWXUQ�WR�FKDVVLV�DQG�
DERXW����S)�RI�FDSDFLWDQFH�IURP�LQSXW�WR�UHWXUQ�
RI�WKH�DQDO\]HU�LQSXWV���)RU�WKLV�UHDVRQ��ZH�
XVXDOO\�FRQQHFW�WKH�FXUUHQW�PHDVXULQJ�FKDQQHO�
�&+���³EDFNZDUG´��VR�WKH�UHWXUQ�LV�FRQQHFWHG�WR�WKH�RVFLOODWRU�RXWSXW�DV�VKRZQ�LQ�WKH�
ILJXUH���7KLV�PLQLPL]HV�WKH�SDUDVLWLF�FDSDFLWDQFH�DFURVV�WKH�FRPSRQHQW�XQGHU�WHVW��

/HW¶V�PHDVXUH�WKH�LPSHGDQFH�YHUVXV�IUHTXHQF\�RI�DQ�HOHFWURO\WLF�FDSDFLWRU�DV�DQ�
H[DPSOH���7KH�ILUVW�WKLQJ�WR�GR�LV�ILQG�D�JRRG�UHVLVWRU�WR�VHQVH�WKH�FXUUHQW���,W�VKRXOG�EH�
QRQ�LQGXFWLYH��VXFK�DV�D�ILOP�UHVLVWRU���7KH�YDOXH�LV�QRW�FULWLFDO�EXW�D�YDOXH�DURXQG�����
RKPV�ZLOO�JLYH�D�JRRG�EDODQFH�EHWZHHQ�WKH�LPSHGDQFH�EHLQJ�WHVWHG�DQG�WKH�RSHQ�FLUFXLW�
DQG�VKRUW�FLUFXLW�SDUDVLWLF�LPSHGDQFHV���$OWKRXJK�WKH�SDUWLFXODU�YDOXH�LV�QRW�FULWLFDO��LW�LV
LPSRUWDQW�WR�NQRZ�WKH�DEVROXWH�YDOXH�RI�WKH�FXUUHQW�PHDVXULQJ�UHVLVWRU���<RX�VKRXOG�
PHDVXUH�WKH�YDOXH�ZLWK�D�JRRG�RKPPHWHU�EHIRUH�\RX�VWDUW�RU�XVH�D�UHVLVWRU�ZLWK�D�WLJKW�
WROHUDQFH��

&RQQHFW�WKH�RVFLOODWRU�RXWSXW��FKDQQHO���LQSXW��DQG�FKDQQHO���LQSXW�DV�VKRZQ�LQ�WKH�
ILJXUH�DERYH�RU�FRQQHFW�WKH�5/&�WHVW�IL[WXUH�WR�WKH�DQDO\]HU���2SHQ�WKH�9HQDEOH�6\VWHP�
VRIWZDUH�DQG�DGMXVW�WKH�VHWWLQJV�WR�PDWFK�WKH�VDPSOH�VFUHHQ�RQ�WKH�SUHYLRXV�SDJH�WKH�
$QDO\]HU�&RQWURO�ZLQGRZ������:H�XVHG�WKH�PD[LPXP�RXWSXW�YROWDJH�����9�SHDN�IRU�
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9HQDEOH�PRGHOV��WR�JHW�WKH�EHVW�DFFXUDF\�DQG�0HGLXP�
LQWHJUDWLRQ�WLPH�IRU�WKH�EHVW�VSHHG������VHF�IRU���[[����%HIRUH�
VWDUWLQJ�WKH�VZHHS��PDNH�VXUH�WKH�JUDSK�VFUHHQ�GLVSOD\HG�LV�
D�EODQN�LPSHGDQFH�SORW���<RX�FDQ�RSHQ�D�QHZ�RQH�ZKHQ�\RX�
FOLFN�WKH�)LOH�1HZ�DQG�WKHQ�FOLFN�RQ�,PSHGDQFH�DQG�3KDVH�
SORW���7KHQ��DIWHU�DGMXVWLQJ�WKH�$QDO\]HU�&RQWURO�VHWWLQJV��FOLFN�
WKH�³7DNH�'DWD�DW�6WDUW�)UHT�´�EXWWRQ���:KHQ�WKH�DQDO\]HU�
KDV�WDNHQ�D�IHZ�GDWD�SRLQWV��FOLFN�WKH�³5XQ�6ZHHS´�EXWWRQ��

$W�WKH�ERWWRP�RI�WKH�SORW�LV�D�VXE�ZLQGRZ�GLVSOD\LQJ�WKH�
&KDQQHO�5DWLR�DQG�6FDOH�)DFWRU��<RX�FDQ�RQO\�FKDQJH�WKLV�
VHWWLQJ�LI�GDWD�KDV�DOUHDG\�EHHQ�SORWWHG�RQ�WKH�JUDSK�RU�DIWHU�
WKH�VZHHS�KDV�VWDUWHG���,I�\RX�PDGH�WKH�VDPH�FRQQHFWLRQV�
DV�WKH�WHVW�VHWXS�VFKHPDWLF�RQ�WKH�SUHYLRXV�SDJH�RU�DUH�
XVLQJ�WKH�5/&�WHVW�IL[WXUH��WKH�&KDQQHO�5DWLR�ZLOO�EH�
&+��&+���WKH�GHIDXOW�YDOXH���EXW�WKH�6FDOH�)DFWRU�KDV�WR�E
FKDQJHG�WR�PDWFK�WKH�YDOXH�RI�WKH�FXUUHQW�VHQVLQJ�UHVLVWRU���
,Q�WKLV�FDVH��ZLWK�WKH�FXUUHQW�PHDVXULQJ�FKDQQHO�FRQQHFWHG�
³EDFNZDUG´��WKH�SRODULW\�RI�&+��ZLOO�EH�³EDFNZDUG´�DOVR���<RX�
FRUUHFW�WKLV�E\�HQWHULQJ�WKH�FXUUHQW�VHQVH�UHVLVWRU�YDOXH�DV�
QHJDWLYH���,I�\RX�XVHG�����RKPV�WR�PHDVXUH�WKH�FXUUHQW��
HQWHU�WKH�6FDOH�)DFWRU�DV�±����LQ�WKH�'DWD�6HW�3URSHUWLHV�
VXE�ZLQGRZ�DV�VKRZQ�DERYH���,I�\RX�DUH�XVLQJ�D�FXUUHQW�SUREH��WKH�6FDOH�)
9ROWV�'LYLVLRQ�GLYLGHG�E\�WKH�$PSV�'LYLVLRQ�RI

H�

DFWRU�LV�WKH�
�WKH�FXUUHQW�SUREH�DPSOLILHU��

KRZQ��ZH�ZHUH�WHVWLQJ�

7KH�JUDSK�GRHV�QRW�
DXWRPDWLFDOO\�DXWR�
VFDOH���:KHQ�WKH�VZHHS�
LV�FRPSOHWH��\RX�FDQ�
FKDQJH�WKH�VFDOH�
PDQXDOO\�E\�OHIW�FOLFNLQJ�
RU�ULJKW�FOLFNLQJ�DQG�
GUDJJLQJ�WKH�PRXVH�RQ�
DQ\�D[LV�RI�WKH�JUDSK�WR�
JHW�WKH�GHVLUHG�
PLQLPXP�DQG�PD[LPXP�
YDOXHV���,Q�WKH�H[DPSOH�
V
DQ�DOXPLQXP�HOHFWURO\WLF�
FDSDFLWRU�ZLWK�D�UDWHG�
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YROWDJH�RI����9'&�DQG�D�QRPLQDO�FDSDFLWDQFH�YDOXH�RI����� )���:H�DGGHG�VOLGH�ED
VKRZ�WKH�FDSDFLWDQFH�DW�����+]�������� )���WKH�(65�ZKHQ�LW�LV�SXUHO\�UHVLVWLYH������
PLOOLRKPV���DQG�WKH�LQGXFWDQFH�DW���0+]�����Q+���

UV�WR�
��

SDJH�LV�WKDW�WKH�SDUDVLWLFV�RI�WKH�WHVW�
VHWXS�DUH�QRW�WDNHQ�LQWR�DFFRXQW�DQG�PD\�EH�VLJQLILFDQW�DW�ORZ�RU�KLJK�LPSHGDQFH�OHYHOV���

RSHQ�FLUFXLW WZR�PHDVXUHPHQWV���

7KH�RQO\�SUREOHP�ZLWK�WKH�JUDSK�RQ�WKH�SUHFHGLQJ�

7R�FKHFN�RQ�WKLV��OHW¶V�PHDVXUH�WKH�SDUDVLWLFV���7R�GR�WKLV��VLPSO\�PDNH�WKH�VDPH�
PHDVXUHPHQW�DV�EHIRUH��H[FHSW�GR�LW�ZLWK�WKH�&RPSRQHQW�8QGHU�7HVW�EHLQJ�ILUVW�DQ�

�DQG�WKHQ�D�VKRUW�FLUFXLW���+HUH�DUH�WKH�UHVXOWV�RI�WKRVH�

)RU�FODULW\��WKH�SORW�W\SH�EHORZ�LV�LPSHGDQFH�RQO\��
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7KH�JUDSK�EHORZ�VKRZV�WKH�
UHVXOW�RI�XVLQJ�³0DWK�2SWLRQ
,PSHGDQFH�'DWD´�WR�VXEWUDFW�WKH�
SDUDVLWLF�VKRUW�FLUFXLW�LPSHGDQFH�
IURP�WKH�FDSDFLWRU�LPSHGDQFH�
WHVW�GDWD���7KH�LPSHGDQFH�LV�WRR�
IDU�EHORZ�WKH�RSHQ�FLUFXLW�
LPSHGDQFH�WR�UHTXLUH�
FRPSHQVDWLRQ�IRU�RSHQ�FLUFXLW�
SDUDVLWLFV���7KH�WUXH�LQGXFWDQFH�
RI�WKH�FDSDFLWRU�FDQ�EH�VHHQ�LQ�
WKH�WH[W�ER[�QHDU�WKH�VOLGH�EDU�WR�
EH�������Q+�LQVWHDG�RI�WKH����Q+�
ZH�PHDVXUHG�ZLWKRXW�FRUUHFWLQJ�
IRU�VKRUW�FLUFXLW�SDUDVLWLF�
LPSHGDQFH��

V�IRU�
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7KH�H[DPSOH�RQ�WKH�SUHYLRXV�SDJHV�ZDV�IRU�PHDVXULQJ�
D�ORZ�LPSHGDQFH�DQG�FRUUHFWLQJ�IRU�VKRUW�FLUFXLW�
SDUDVLWLFV�E\�VXEWUDFWLQJ�WKH�VKRUW�FLUFXLW�LPSHGDQFH�
IURP�WKH�WHVW�GDWD���7KH�VDPH�FRQFHSW�FDQ�EH�XVHG�IRU�
PHDVXULQJ�KLJK�LPSHGDQFHV�DQG�FRUUHFWLQJ�IRU�RSHQ�
FLUFXLW�SDUDVLWLFV��H[FHSW�LW�LV�D�OLWWOH�WULFNLHU�EHFDXVH�WKH�
RSHQ�FLUFXLW�SDUDVLWLFV�DUH�LQ�SDUDOOHO�ZLWK�WKH�WHVW�GDWD�
LQVWHDG�RI�LQ�VHULHV��

7KH�EHVW�ZD\�WR�LOOXVWUDWH�WKH�GLIIHUHQFH�LV�ZLWK�DQ�
H[DPSOH���/HW¶V�VD\�ZH�ZDQW�WR�PHDVXUH�D����S)�
FDSDFLWRU���7KLV�LV�D�ORW�VPDOOHU�WKDQ�WKH�SDUDVLWLF�
FDSDFLWDQFH�RI�DSSUR[LPDWHO\����S)�IRU�DQ�$QDO\]HU�
DQG�WKH�LPSHGDQFH�RI�D����S)�FDSDFLWRU�LV�JUHDWHU�WKDQ�
WKH�SDUDVLWLF�UHVLVWDQFH�RI���PHJD�RKP�IRU�DOO�
IUHTXHQFLHV�EHORZ����N+]���7R�GR�WKH�WHVW��ILUVW�FRQQHFW�
WKH����S)�FDSDFLWRU�DV�WKH�³&RPSRQHQW�8QGHU�7HVW´�LQ�
WKH�WHVW�VHWXS�RQ�SDJH����DQG�UXQ�D�VZHHS�DV�EHIRUH�
FKRRVLQJ�³,PSHGDQFH�DQG�3KDVH´�DV�WKH�SORW�W\SH���
8VH�WKH�$QDO\]HU�&RQWURO�VHWWLQJV�WR�WKH�ULJKW�DQG�
UHVXOWLQJ�SORW�ZLWK�WKH�VFDOHV�FKDQJHG�WR�DFFRPPRGDWH�
WKH�GDWD�LV�VKRZQ�EHORZ���&KRRVH�³,PSHGDQFH�DQG�
3KDVH´�DV�WKH�JUDSK�W\SH�DQG�FKRRVH�&KDQQHO�5DWLR� �
&+��&+���DQG�6FDOH�)DFWRU� ������LI�\RX�DUH�XVLQJ�D�
����RKP�UHVLVWRU�WR�PHDVXUH�WKH�FXUUHQW�DQG�WKH�
FRQQHFWLRQ�LV�WKH�VDPH�DV�WKH�ILJXUH�RQ�SDJH����RU�LI�

WKH�

RX�DUH�XVLQJ�WKH�5/&�WHVW�IL[WXUH��

U�

WLF�
G�

DU��

�DW�

UXQ�
DQRWKHU�VZHHS�DQG�WKHQ�XVH�³0DWK�2SWLRQV�IRU�,PSHGDQFH�'DWD´�WR�IL[�WKH�SORW��

\

7KH�JUDSK�WR�WKH
ULJKW�VKRZV�WKH�
LPSHGDQFH�YHUVXV
IUHTXHQF\�SORW�RI�
WKH����S)�FDSDFLWR
WRJHWKHU�ZLWK�WKH�
SDUDOOHO�SDUDVL
UHVLVWLYH�DQ
FDSDFLWLYH�
DGPLWWDQFH���6R�I
LW�MXVW�ORRNV�OLNH�
��PHJD�RKP�LQ�
SDUDOOHO�ZLWK�DERXW�
���S)��EXW�ZH�
ZRXOG�OLNH�WR�ORRN
WKH����S)�FDSDFLWRU�
E\�LWVHOI��QRW�LQ�SDUDOOHO�ZLWK�DOO�WKRVH�SDUDVLWLF�HOHPHQWV���7R�GR�WKDW��ZH�QHHG�WR�
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'LVFRQQHFW�WKH����S)�
FDSDFLWRU�IURP�WKH�WHVW�VHWXS�
EXW�OHDYH�WKH�����RKP�
UHVLVWRU�DQG�OHDYH�WKH�
RVFLOODWRU�DQG�ERWK�YROWPHWHUV�
FRQQHFWHG�DV�EHIRUH���5XQ�D�
VHFRQG�VZHHS�ZLWK�QRWKLQJ�
FRQQHFWHG�H[FHSW�WKH�
YROWPHWHUV���7KLV�LV�WKH�RSHQ�
FLUFXLW�LPSHGDQFH�SORW���7KHUH�
ZLOO�QRW�EH�PXFK�GLIIHUHQFH�
EHWZHHQ�WKH�WZR���7KH�JUDSK�
WR�WKH�ULJKW�VKRZV�ERWK�VHWV�RI�
GDWD�ZLWK�WKH�RSHQ�FLUFXLW�
SDUDVLWLF�GDWD�KLJKOLJKWHG��VHOHFWHG�����

1RZ�FRPHV�WKH�WULFN\�SDUW���:KDW�\RX�ZDQW�WR�GR�LV�VXEWUDFW�WKH�DGPLWWDQFH�RI�WKH�RSHQ�
FLUFXLW�SDUDVLWLFV�IURP�WKH�DGPLWWDQFH�RI�WKH�WHVW�GDWD��ZKLFK�LQFOXGHV�WKH�LPSHGDQFH�RI�
WKH�FRPSRQHQW�XQGHU�WHVW�LQ�SDUDOOHO�ZLWK�WKH�SDUDVLWLF�RSHQ�FLUFXLW�LPSHGDQFH����:H�
KDYH�D�IHDWXUH�LQ�³0DWK�2SWLRQV�IRU�,PSHGDQFH�'DWD´�FDOOHG�³6XEWUDFW�LQ�3DUDOOHO´����7KLV�
ZLOO�SXW�WKH�QHJDWLYH�RI�WKH�SDUDVLWLF�LPSHGDQFH�LQ�SDUDOOHO�ZLWK�WKH�WHVW�GDWD��HIIHFWLYHO\�
FDQFHOLQJ�RXW�WKH�RSHQ�FLUFXLW�SDUDVLWLF�LPSHGDQFH�DQG�\LHOGLQJ�RQO\�WKH�LPSHGDQFH�RI�
WKH�FRPSRQHQW�XQGHU�WHVW��
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7KH�SORW�RQ�WKH�XSSHU�ULJKW�
VKRZV�WKH�UHVXOWV�RI�WKH�
VWHS�RQ�WKH�SUHYLRXV�SDJH���
7KH�KLJKOLJKWHG�FXUYH�LV�WKH�
UHVXOW�RI�GRLQJ�D��6XEWUDFW�
LQ�3DUDOOHO��RI�WKH�WHVW�GDWD�
ZLWK�IURP�WKH�SDUDVLWLF�GDWD����

7KH�JUDSK�EHORZ�LV�WKH�ILQDO�
LPSHGDQFH�YHUVXV�
IUHTXHQF\�JUDSK�RI�WKH����
S)�FDSDFLWRU��
7KH�LPSHGDQFH�GDWD�LV�
DFFXUDWH�XS�WR�DERXW�����
PHJD�RKPV���%H\RQG�WKDW��WKH�GDWD�LV�QRLV\�EHFDXVH�WKH�SDUDVLWLF�UHVLVWDQFH�LV�RQO\���
PHJD�RKP���$W�WKH�XSSHU�OHIW�FRUQHU�RI�WKH�JUDSK�ZH�DUH�WU\LQJ�WR�UHVROYH�WKH�GLIIHUHQFH�
EHWZHHQ���PHJD�RKP�DQG���JLJD�RKP�LQ�SDUDOOHO�ZLWK���PHJD�RKP��DQG�XQGHUVWDQGDEO\�
WKH�UHVXOW�KDV�D�OLWWOH�YDULDQFH�EHFDXVH�ZH�DUH�DSSURDFKLQJ�WKH�OLPLWV�RI�PHDVXUHPHQW�
UHVROXWLRQ���

����������

���
Copyright (C) Venable Instruments 2018 All Rights Reserved




