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DELOLW\�WR�PHDVXUH
0HWKRGV�RI�PHDVXUHPHQWV�DUH�DYDLODEOH�IRU�VRPH
SK\VLFDO�SURSHUWLHV��OHQJWK��PDVV��WHPSHUDWXUH������

2IWHQ��WKH�EHKDYLRU�RI�DQHQJLQHHULQJ�V\VWHP�FDQ
EH�DGHTXDWHO\�FKDUDFWHUL]HG�LQ�WHUPV�RI�VXFK
SURSHUWLHV

,I�LW�FDQQRW��HQJLQHHUV�PXVW�FDUHIXOO\�GHILQH�ZKDW�LV
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7ZR�VWXGHQWV�ZDQWHG�WR�FRQGXFW�D�IDFWRULDO�VWXG\
FRPSDULQJ�MRLQW�VWUHQJWKV�IRU�FRPELQDWLRQV�RI�WKUHH
GLIIHUHQW�ZRRGV�DQG�WKUHH�JOXHV�

'LGQ
W�NQRZ�KRZ�WR�KDYH�DFFHVV�WR�VWUHQJWK�WHVWLQJ
HTXLSPHQW��VR�LQYHQWHG�WKHLU�RZQ�
6XVSHQG�D�ODUJH�FRQWDLQHU�IURP�RQH�RI�WKH�SLHFHV�RI
ZRRG�LQYROYHG�DQG�SRXUHG�ZDWHU�LQWR�LW�XQWLO�WKH
ZHLJKW�ZDV�VXIILFLHQW�WR�EUHDN�WKH�MRLQW�
.QRZLQJ�WKH�YROXPH�RI�WKH�ZDWHU�SRXUHG�LQWR�WKH
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3UHFLVLRQ�LV�WKH�LQWHUQDO�FRQVLVWHQF\�RI�D�PHDVXUHPHQW
V\VWHP��W\SLFDOO\��LW�FDQ�EH�LPSURYHG�RQO\�ZLWK�EDVLF
FKDQJHV�LQ�WKH�FRQILJXUDWLRQ�RI�WKH�V\VWHP�
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�MÃ8̂ mÃ
;\ÂlÃ�H;jmiH�Ã8̂ mÃ
;\ÂlÃ�^Ã.l;lPjlPDj

�H;jmiH[H\lÃ;\FÃPljÃP[f^il;\DHÃ;\FÃFPzDmYlu

3UHFLVLRQ�RI�D�PHDVXUHPHQW�LV�LPSRUWDQW��EXW�IRU�PDQ\
SXUSRVHV�LW�DORQH�LV�QRW�DGHTXDWH�

$FFXUDF\��RU�8QELDVHGQHVV��KRZ�FORVH�D
PHDVXUHPHQW�LV�WR�WKH�WUXH�YDOXH��RQ�DYHUDJH��

$FFXUDF\�LV�WKH�DJUHHPHQW�RI�D�PHDVXULQJ�V\VWHP�ZLWK
VRPH�H[WHUQDO�VWDQGDUG��,W�FDQ�EH�FKDQJHG�ZLWKRXW
H[WHQVLYH�SK\VLFDO�FKDQJH�LQ�D�PHDVXUHPHQW�PHWKRG��6R�
ZH�FDOLEUDWH�WR�LPSURYH�DFFXUDF\�
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;\ÂlÃ�^Ã.l;lPjlPDj

�H;jmiH[H\lÃ;\FÃPljÃP[f^il;\DHÃ;\FÃFPzDmYlu

&DOLEUDWLRQ�RI�D�V\VWHP�DJDLQVW�WKH�VWDQGDUG��EULQJLQJ
WKH�PHDVXUHPHQW�V\VWHP�LQ�OLQH�ZLWK�WKH�VWDQGDUG�
FDQ�EH

$V�VLPSOH�DV�FRPSDULQJ�WKH�PHDVXUHPHQW�V\VWHP
WR�D�VWDQGDUG
'HYHORSLQJ�DQ�DSSURSULDWH�FRQYHUVLRQ�VFKHPH
DQG�WKHQ�XVLQJ�FRQYHUWHG�YDOXHV�LQ�SODFH�RI
UHFRUGLQJ�REVHUYHG�PHDVXUHPHQWV�
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�DDmi;DuÃ5.�Ã*iHDPjP^\

$FFXUDF\��KRZ�FORVH�D�PHDVXUHPHQW�LV�WR�WKH�WUXH
YDOXH��RQ�DYHUDJH�
3UHFLVLRQ��WKH�DPRXQW�RI�YDULDWLRQ�LQ�UHSHDWHG
PHDVXUHPHQW�RI�WKH�VDPH�REMHFW
&RPSDULQJ�PHDVXUHPHQW�WR�WDUJHW�VKRRWLQJ
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5;YPFPlu�Ã�DDmi;DuÃ;\FÃ*iHDPjP^\
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�;lOH[;lPD;YÃ�^FHYjÃ;\FÃ�;l;Ã�\;YujPj
$�GLVFXVVLRQ�RQ�WKH�UHODWLRQVKLSV�RI�PDWKHPDWLFV�WR�WKH
SK\VLFDO�ZRUGV�DQG�WR�HQJLQHHULQJ�VWDWLVWLFV�

0DWKHPDWLFDO�0RGHO��$�GHVFULSWLRQ�RI�D
SK\VLFDO�V\VWHP�XVLQJ�PDWKHPDWLFDO�FRQFHSWV
DQG�ODQJXDJH��LQ�WHUPV�RI�V\PEROV��HTXDWLRQV�
QXPEHUV��DQG�WKH�OLNH�

,GHQWLI\LQJ�PDWKHPDWLFDO�UHODWLRQVKLSV�EHWZHHQ�SDUWV
RI�D�V\VWHP�DOORZV�XV�WR�GHVFULEH�FRPSOH[LW\�LQ�VLPSOH
WHUPV�
$Q�HIIHFWLYH�PDWKHPDWLFDO�PRGHO�LV�WKH�RQH�ZKLFK�LV
VLPSOH�DQG�KDV�SUHGLFWLYH�DELOLW\�
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�;lOH[;lPD;YÃ�^FHYjÃ;\FÃ�;l;Ã�\;YujPj
([DPSOH��+HLJKW�RI�DQ�2EMHFW�LQ�3URMHFWLOH�0RWLRQ

:H�FDQ�GHVFULEH�WKH�UHODWLRQVKLS�EHWZHHQ�KHLJKW�RI�D
SURMHFWLOH� �DQG�WLPH� �DV

ZKHUH

�LV�WKH�LQLWLDO�KHLJKW�
�LV�WKH�LQLWLDO�YHUWLFDO�YHORFLW\��DQG

�LV�WKH��FRQVWDQW��DFFHOHUDWLRQ�GXH�WR�JUDYLW\

�������



6O;lÃ;\F
6Ou

/Hi[j

�H;jmiH

�;lO
�^FHYj

�;lOH[;lPD;YÃ�^FHYjÃ;\FÃ�;l;Ã�\;YujPj
([DPSOH��+HLJKW�RI�DQ�2EMHFW�LQ�3URMHFWLOH�0RWLRQ
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([DPSOH��+HLJKW�RI�DQ�2EMHFW�LQ�3URMHFWLOH�0RWLRQ��FRQW�

+RZHYHU��WKLV�LV�QRW�ZKDW�ZH�VHH�LQ�UHDO�OLIH�IRU�D�YDULHW\
RI�UHDVRQV��7KLV�PRGHO�DVVXPHV

��� �LV�FRQVWDQW�DV�WKH�EDOO�IDOOV��ZKLOH� �DFWXDOO\�GHSHQGV
RQ�WKH�GLVWDQFH�EHWZHHQ�WKH�REMHFW�DQG�HDUWK�

��� �LV�D�NQRZQ�WR�LQILQLWH�DFFXUDF\��ZKLOH�ZH�ZRXOG�EH
XVLQJ�D�YDOXH�WKDW�LV�HVWLPDWHG�

���*UDYLW\�LV�WKH�RQO\�IRUFH�DFWLQJ�RQ�WKH�REMHFW��LJQRULQJ
GUDJ�IRUFH��HOHFWULFDO�DWWUDFWLRQV��HWF�

���7KHUH�DUH�QR�RWKHU�FKDQJHV�LQ�WKH�V\VWHP��IRU
LQVWDQFH��FKDQJHV�LQ�DLU�SUHVVXUH�

:H�FDQ�IL[�WKHVH�E\�ZULWLQJ�D�EHWWHU�UHODWLRQVKLS�RU�ZH�FDQ
DFFHSW�WKDW�VRPH�WKLQJV�ZRQ
W�EH�NQRZQ�DQG�XVH�D
VWRFKDVWLF�PRGHO���D�PDWKHPDWLFDO�PRGHO�WKDW�VSHFLILFDOO\
DOORZV�IRU�YDULDWLRQ��RU��UDQGRPQHVV����8QGHUVWDQGLQJ
KRZ�WKHVH�VWRFKDVWLF�PRGHOV�ZRUN�LV�D�PDMRU�IRFXV�RI�WKLV
FRXUVH�
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6O;lÂjÃ[uÃf^P\l
:H�FDQQRW�VD\�WKHUH�LV�QR�YDULDWLRQ�LQ�WKH
PHDVXUHPHQW�RU�WKH�UHODWLRQ�XQGHU�VWXG\�LV�MXVW
DIIHFWHG�E\�WKH�FRPSRQHQWV�GHILQHG�LQ�WKH
PDWKHPDWLFDO�PRGHO�

:H�FDQ�FRQWURO�VRPH�SDUWV�RI�WKH�YDULDWLRQ�E\
SODQQLQJ�WKH�GDWD�FROOHFWLRQ�SURFHVV

7KHUH�LV�DOZD\V�VRPH�HUURU�RXW�RI�FRQWURO�ZKLFK�DUH
VWRFKDVWLF��UDQGRP�

6WDWLVWLFDO�PHWKRGV�KHOS�WR�GHDO�ZLWK�WKLV�UDQGRPQHVV
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