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RI�0HDVXUHPHQW��0HWURORJ\�DQG�0HFKDQLFV��,W�FDQ�EH�XVHG�DW�WKH�(QJOLVK�OHVVRQV�ERWK�
E\�8QLYHUVLW\� DQG�&ROOHJH� WHDFKHUV� DQG� VWXGHQWV� IRU�ZKRP�(QJOLVK� LV� QRW� D� QDWLYH�
ODQJXDJH�

³%DVLFV�RI�0HDVXUHPHQW´�FRQVLVWV�RI� WZR�SDUWV��&RQFHSWV�RI�0HDVXUHPHQW�DQG�
+LVWRU\�RI�0HDVXUHPHQWV��(DFK�XQLW�LV�GLYLGHG�LQWR�WZR�WH[WV�ZKLFK�DUH�IROORZHG�E\�
OH[LFDO�DQG�JUDPPDWLFDO�H[HUFLVHV��,W�LV�VXSSRVHG�WR�EH�KHOSIXO�IRU�WKRVH�ZKR�ZDQW�WR�
LPSURYH�WKHLU�ODQJXDJH�DQG�YRFDEXODU\�VNLOOV�LQ�WKLV�SDUWLFXODU�SURIHVVLRQDO�VSKHUH�
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0HWURORJ\�ZRUG�LV�GHULYHG�IURP�WZR�*UHHN�
ZRUGV�VXFK�DV�PHWUR�ZKLFK�PHDQV�PHDVXUHPHQW�
DQG� ORJ\�ZKLFK� PHDQV� VFLHQFH��0HWURORJ\� LV�
WKH� VFLHQFH� RI� SUHFLVLRQ� PHDVXUHPHQW�� 7KH�
HQJLQHHU�FDQ�VD\�LW�LV�WKH�VFLHQFH�RI�PHDVXUHPHQW�
RI�OHQJWKV�DQG�DQJOHV�DQG�DOO�UHODWHG�TXDQWLWLHV�
OLNH� ZLGWK�� GHSWK�� GLDPHWHU� DQG� VWUDLJKWQHVV�
ZLWK� KLJK� DFFXUDF\�� 0HWURORJ\� GHPDQGV� SXUH�
NQRZOHGJH� RI� FHUWDLQ� EDVLF� PDWKHPDWLFDO�
DQG� SK\VLFDO� SULQFLSOHV�� 7KH� GHYHORSPHQW� RI�
LQGXVWU\� ODUJHO\� GHSHQGV� RQ� WKH� HQJLQHHULQJ�
PHWURORJ\�� 0HWURORJ\� LV� FRQFHUQHG� ZLWK� WKH�
HVWDEOLVKPHQW�� UHSURGXFWLRQ� DQG� FRQVHUYDWLRQ�
DQG� WUDQVIHU� RI� XQLWV� RI� PHDVXUHPHQWV� DQG�
WKHLU� VWDQGDUGV�� ,UUHVSHFWLYH� RI� WKH� EUDQFK� RI�

HQJLQHHULQJ�� DOO� HQJLQHHUV� VKRXOG� NQRZ� DERXW� YDULRXV� LQVWUXPHQWV� DQG� WHFKQLTXHV��

WKH�SURFHVV�RI�FRPSDULVRQ�ZLWK�VWDQGDUG�PHDVXULQJ�LQVWUXPHQWV��7KH�HOHPHQWV�RI�WKH�
PHDVXULQJ� V\VWHP� LQFOXGH� WKH� LQVWUXPHQWDWLRQ�� FDOLEUDWLRQ� VWDQGDUGV�� HQYLURQPHQWDO�

PHDVXUHPHQW�LQ�LQGXVWULHV�LV�WR�FKHFN�ZKHWKHU�D�FRPSRQHQW�KDV�EHHQ�PDQXIDFWXUHG�WR�

DQG� GLPHQVLRQDO��/HJDO� PHWURORJ\� LV� WKH� SDUW� RI� PHWURORJ\� ZKLFK� WUHDWV� XQLWV� RI�
PHDVXUHPHQWV��PHWKRGV�RI�PHDVXUHPHQWV�DQG�WKH�PHDVXULQJ�LQVWUXPHQWV��LQ�UHODWLRQ�
WR�WKH�WHFKQLFDO�DQG�OHJDO�UHTXLUHPHQWV�� IRFXVHV�RQ�GHYHORSLQJ�
QHZ�V\VWHPV�RI�PHDVXUHPHQW�DQG�VWDQGDUGL]LQJ�H[LVWLQJ�RQHV��,QGXVWULDO�PHWURORJ\
DSSOLHV�WKH�SULQFLSOHV�RI�PHDVXUHPHQW�VFLHQFH�WR�PDQXIDFWXULQJ��'\QDPLF�PHWURORJ\
LV�WKH�WHFKQLTXH�RI�PHDVXULQJ�VPDOO�YDULDWLRQV�RI�D�FRQWLQXRXV�QDWXUH��7KH�WHFKQLTXH�
KDV�SURYHG�YHU\�YDOXDEOH��DQG�D�UHFRUG�RI�FRQWLQXRXV�PHDVXUHPHQW��RYHU�D�VXUIDFH��IRU�
LQVWDQFH��KDV�REYLRXV�DGYDQWDJHV�RYHU�LQGLYLGXDO�PHDVXUHPHQWV�RI�DQ�LVRODWHG�FKDUDFWHU��
'HWHUPLQLVWLF�PHWURORJ\�LV�D�QHZ�SKLORVRSK\�LQ�ZKLFK�SDUW�PHDVXUHPHQW�LV�UHSODFHG�



�

E\�SURFHVV�PHDVXUHPHQW��7KH�QHZ�WHFKQLTXHV�VXFK�
DV��'�HUURU�FRPSHQVDWLRQ�E\�&RPSXWHU�1XPHULFDO�
&RQWURO� V\VWHPV� DQG� H[SHUW� V\VWHPV� DUH� DSSOLHG��
OHDGLQJ� WR� IXOO\�DGDSWLYH�FRQWURO��7KLV� WHFKQRORJ\�
LV� XVHG� IRU� YHU\� KLJK� SUHFLVLRQ� PDQXIDFWXULQJ�
PDFKLQHU\� DQG� FRQWURO� V\VWHPV� WR� DFKLHYH� PLFUR�
WHFKQRORJ\� DQG� QDQRWHFKQRORJ\� DFFXUDFLHV��
'LPHQVLRQDO�PHWURORJ\�LV�WKH�VFLHQFH�RI�FDOLEUDWLQJ�
DQG�XVLQJ�SK\VLFDO�PHDVXULQJ�HTXLSPHQW�WR�TXDQWLI\�WKH�SK\VLFDO�VL]H�RI�RU�GLVWDQFH�
IURP�DQ\�JLYHQ�REMHFW��,QVSHFWLRQ�LV�D�FULWLFDO�VWHS�LQ�SURGXFW�GHYHORSPHQW�DQG�TXDOLW\�
FRQWURO��,W�UHTXLUHV�WKH�XVH�RI�D�YDULHW\�RI�SK\VLFDO�VFDOHV�WR�GHWHUPLQH�GLPHQVLRQ��ZLWK�
WKH�PRVW�DFFXUDWH�RI�WKHVH�EHLQJ�KRORJUDSKLF�HWDORQV�RU�ODVHU�LQWHUIHURPHWHUV�

7(;7��
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ZKLFK� DFFXUDWH� DQG� UHOLDEOH� LQIRUPDWLRQ� FDQ�
EH� REWDLQHG��ZDV� HPSKDVL]HG� E\�*DOLOHR� DQG�
*RHWKH��7KLV�LV�HVVHQWLDO�IRU�VROYLQJ�DOPRVW�DOO�

LQ�JHQHUDO��DQG�LQ�SURGXFWLRQ�HQJLQHHULQJ�DQG�
H[SHULPHQWDO� GHVLJQ� LQ� SDUWLFXODU��7KH� GHVLJQ�
HQJLQHHU�VKRXOG�QRW�RQO\�FKHFN�KLV�GHVLJQ�IURP�
WKH� SRLQW� RI� YLHZ� RI� VWUHQJWK� RU� HFRQRPLFDO�

FKHFNHG�RU�PHDVXUHG��8QIRUWXQDWHO\�� D� FRQVLGHUDEOH� DPRXQW�RI� HQJLQHHULQJ�ZRUN� LV�
VWLOO�EHLQJ�H[HFXWHG�ZLWKRXW�UHDOL]LQJ�WKH�LPSRUWDQFH�RI�LQVSHFWLRQ�DQG�TXDOLW\�FRQWURO�
IRU�LPSURYLQJ�WKH�IXQFWLRQ�RI�SURGXFW�DQG�HFRQRPLFDO�SURGXFWLRQ�

+LJKHU� SURGXFWLYLW\� DQG� DFFXUDF\� LV� FDOOHG� IRU� E\� WKH� SUHVHQW� PDQXIDFWXULQJ�
WHFKQLTXHV��7KLV� FDQQRW�EH�DFKLHYHG�XQOHVV� WKH� VFLHQFH�RI�PHWURORJ\� LV�XQGHUVWRRG��
LQWURGXFHG�DQG�DSSOLHG�LQ�LQGXVWULHV��,PSURYLQJ�WKH�TXDOLW\�RI�SURGXFWLRQ�QHFHVVLWDWHV�
SURSRUWLRQDO�LPSURYHPHQW�RI�WKH�PHDVXULQJ�DFFXUDF\��DQG�PDUNLQJ�RXW�RI�FRPSRQHQWV�
EHIRUH�PDFKLQLQJ�DQG�WKH�LQ�SURFHVV�DQG�SRVW�SURFHVV�FRQWURO�RI�WKH�GLPHQVLRQDO�DQG�
JHRPHWULFDO�DFFXUDFLHV�RI�WKH�SURGXFW��3URSHU�JDXJHV�VKRXOG�EH�GHVLJQHG�DQG�XVHG�IRU�
UDSLG�DQG�HIIHFWLYH�LQVSHFWLRQ��$OVR�DXWRPDWLRQ�DQG�DXWRPDWLF�FRQWURO��ZKLFK�DUH�WKH�
PRGHUQ�WUHQGV�IRU�IXWXUH�GHYHORSPHQWV��DUH�EDVHG�RQ�PHDVXUHPHQW��0HDQV�IRU�DXWRPDWLF�
JDXJLQJ�DV�ZHOO�DV�IRU�SRVLWLRQ�DQG�GLVSODFHPHQW�PHDVXUHPHQW�ZLWK�IHHGEDFN�FRQWURO�
KDYH�WR�EH�SURYLGHG�

2EMHFWLYHV�RI�PHWURORJ\
$OWKRXJK�WKH�EDVLF�REMHFWLYH�RI�D�PHDVXUHPHQW�LV�WR�SURYLGH�WKH�UHTXLUHG�DFFXUDF\�
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DW� D� PLQLPXP� FRVW�� PHWURORJ\� KDV� IXUWKHU�
REMHFWLYHV� LQ� D� PRGHUQ� HQJLQHHULQJ� SODQW�
ZLWK�GLIIHUHQW�VKDSHV�ZKLFK�DUH�

� &RPSOHWH� HYDOXDWLRQ� RI� QHZO\�
GHYHORSHG�SURGXFWV�

� 'HWHUPLQDWLRQ� RI� WKH� SURFHVV�
FDSDELOLWLHV�DQG�HQVXUH�WKDW�WKHVH�DUH�
EHWWHU�WKDQ�WKH�UHOHYDQW�FRPSRQHQW�WROHUDQFHV�

� 'HWHUPLQDWLRQ�RI�WKH�PHDVXULQJ�LQVWUXPHQW�FDSDELOLWLHV�DQG�HQVXUH�WKDW�WKH\�DUH�

�
IDFLOLWLHV�

� 5HGXFLQJ� WKH� FRVW� RI� UHMHFWV� DQG� UHZRUN� WKURXJK� DSSOLFDWLRQ� RI� 6WDWLVWLFDO�
4XDOLW\�&RQWURO�7HFKQLTXHV�

� 7R�VWDQGDUGL]H�WKH�PHDVXULQJ�PHWKRGV�
� 7R�PDLQWDLQ�WKH�DFFXUDFLHV�RI�PHDVXUHPHQW�
�

(;(5&,6(��

7UDQVODWH�DQG�UHPHPEHU�WKH�IROORZLQJ�ZRUGV
PHDQ�� PHDVXUHPHQW�� VFLHQFH�� SUHFLVLRQ�� OHQJWK�� DQJOH�� TXDQWLW\�� ZLGWK�� GHSWK��

DFFXUDF\�� GHPDQG�� GHYHORSPHQW�� GHSHQG� RQ�� XQLW�� EUDQFK�� GLPHQVLRQ�� FRPSDULVRQ��
PDQXIDFWXUH��GHYHORS��DSSO\��WHFKQLTXH��VXUIDFH��DGYDQWDJH��HTXLSPHQW��UHTXLUH��DLP�

(;(5&,6(��

3D\�DWWHQWLRQ�WR�WKH�SDLUV�RI�WKH�ZRUGV�IURP�GLIIHUHQW�SDUWV�RI�VSHHFK
DGMHFWLYH QRXQ QRXQ YHUE
ZLGH ZLGWK PHDQLQJ PHDQ
GHHS GHSWK GHPDQG GHPDQG
ORQJ OHQJWK GHYHORSPHQW GHYHORS

VFLHQFH DSSOLDQFH DSSO\
DFFXUDWH DFFXUDF\ HTXLSPHQW HTXLS
WHFKQLFDO WHFKQLTXH UHTXLUHPHQW UHTXLUH
SUHFLVH SUHFLVLRQ XVHU XVH

(;(5&,6(��

$QVZHU�WKH�IROORZLQJ�TXHVWLRQV�WR�WKH�WH[WV
���:KDW�GRHV�WKH�ZRUG�³PHWURORJ\´�PHDQ"
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���:KDW¶V�QHFHVVDU\�WR�PDNH�DFFXUDWH�PHDVXUHPHQWV"
���:KDW�LV�WKH�PDLQ�DLP�RI�PHWURORJ\"
���:KR�VWUHVVHG�WKH�LPSRUWDQFH�RI�DFFXUDWH�PHDVXUHPHQW"

(;(5&,6(��

&RPSOHWH� WKH�VHQWHQFHV�ZLWK� WKH�FRUUHFW� IRUP�RI� WKH�YHUE� LQ�EUDFNHWV� �SDVW�
VLPSOH�RU�SUHVHQW�SHUIHFW�
���6KH�DUULYHG

���������������������������������������\RX�HYHU�������������������������������������WR�PHDVXUH�WHPSHUDWXUH�LQ�

����7KH�LQVSHFWLRQ�\RX�GLG�ODVW�PRQWK��������������������������������������WKHLU�FRQGLWLRQV�RI�ZRUN��
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0HWURORJ\�� � LV� � �FULWLFDO� � � WR� � � WKH�� �VXFFHVV� � �RI� � �PDQ\�� �GLIIHUHQW� � � LQGXVWULHV��
0HWURORJLVWV��KHOS��WR��GHYHORS��WHFKQRORJ\��E\��GHVLJQLQJ��RU��SHUIRUPLQJ��WHVWV��WR�
GHWHUPLQH�D�SURGXFW¶V�HIIHFWLYHQHVV��7KH\�DOVR�FDOLEUDWH�H[LVWLQJ�GHYLFHV��VXFK�DV�IXHO�
JDXJHV�RU�UDGLR�DQWHQQDV��WR�NHHS�WKHP�LQ�ZRUNLQJ�RUGHU�

7KHUH DUH PDQ\ LQGXVWULHV WKDW HPSOR\
PHWURORJLVWV� ,Q WKH IROORZLQJ LQGXVWULHV�
GHVFULSWLRQV RI PHWURORJ\ ZRUN SURYLGH
JOLPSVH� RI� WKH� EURDG� UDQJH� RI� SURMHFWV� WKDW�
UHO\�RQ�WKH�VFLHQFH�RI�PHDVXUHPHQW�

$HURVSDFH�� &RPSOH[� PDFKLQHU\� OLNH�
DLUSODQHV� UHTXLUHV� PHWURORJ\� ZRUNHUV� WR�
FRQVLGHU�ERWK�IXQFWLRQ�DQG�VDIHW\��0HWURORJLVWV�
LQ� DHURVSDFH� VXSHUYLVH� WKH� PDQXIDFWXUH� RI�



��

SODQHV�DQG�DUH�UHVSRQVLEOH�IRU�WHVWLQJ�WKHLU�FRPSRQHQWV��LQFOXGLQJ�WXUELQHV�DQG�ODQGLQJ�
JHDU��&DOLEUDWLRQ�WHFKQLFLDQV�DOVR�UHJXODUO\�FKHFN�WKH�DVVHPEO\�SURFHVV�WR�HQVXUH�WKDW�
WKH�PDFKLQHU\�LV�IXQFWLRQLQJ�FRUUHFWO\�

0HWURORJLVWV¶� FRQWULEXWLRQV� WR� WKH� DHURVSDFH� LQGXVWU\� H[WHQG� EH\RQG� VWUXFWXUDO�
DVVHPEO\��)RU�H[DPSOH��WKH�LQVWUXPHQWV�LQ�D�FRFNSLW��VXFK�DV�WKH�QDYLJDWLRQ�V\VWHP�DQG�
DOWLPHWHU��DUH�VXEMHFW�WR�PHWURORJLVWV�UHYLHZ�DQG�FDOLEUDWLRQ��0HWURORJ\�DOVR�KHOSV�WR�
HQVXUH�WKH�VDIHW\�RI�SDVVHQJHUV�LQVLGH�WKH�SODQH��)DEULF�LQ�WKH�SODQHCV�FDELQ�LV�GHVLJQHG�

&RPPXQLFDWLRQV�� :LWKRXW� PHWURORJ\��
GHSHQGDEOH� DQG� VHFXUH� GLJLWDO� QHWZRUNV�
FRXOGQ¶W�H[LVW�� ,Q�FRPSXWHU�QHWZRUN�VHFXULW\��
IRU� H[DPSOH�� PHWURORJLVWV� WKZDUW� KDFNHUV� E\�
GHYHORSLQJ�QHZ�SURJUDPV�WR�PHDVXUH�QHWZRUN�

ZRUN�� 0HWURORJLVWV� KHOS� WR� WHVW� WKH� SKRQHV�
QXPHURXV�FRPSRQHQWV��UHFRUGLQJ�XQGHU�ZKDW�
FLUFXPVWDQFHV�WKH�SKRQHV�FDQ�IXQFWLRQ�

&RQVWUXFWLRQ��0HWURORJ\� DLGV� WKH� FRQVWUXFWLRQ� LQGXVWU\� LQ� D� QXPEHU� RI�ZD\V��
0HWURORJ\� WRROV� GHYHORSHG� IRU� EXLOGLQJ�PDQDJHUV� KHOS� WKHP� WR� GHWHUPLQH� WKH� FRVW�
HIIHFWLYHQHVV� RI� ZRUNVLWH� GHFLVLRQV�� %\� UHVHDUFKLQJ� QHZ� PHWKRGV� WR� DXWRPDWH� WKH�

FRQVWUXFWLRQ� SURFHVV�� PHWURORJLVWV� KHOS� WR�
UHGXFH� ODERU� FRVWV�� $QG� WKH� SURGXFWLRQ� RI�
FKHDSHU�� PRUH� UHVLVWDQW� EXLOGLQJ� PDWHULDOV�
UHOLHV�RQ�PHDVXUHPHQW�VFLHQFH�

0HWURORJLVWV� DUH� DOVR� LQYROYHG� LQ�
EXLOGLQJ� GHVLJQ� DQG� PD\� VWXG\� VWUXFWXUDO�
GXUDELOLW\�� 7R� KHOS� JXLGH� FRQVWUXFWLRQ�
VWDQGDUGV��PHWURORJ\�ZRUNHUV�GHYHORS�WHVWV�WR�

HYDOXDWH�D�VWUXFWXUH¶V�UHVLVWDQFH�WR�GDLO\�VWUHVV�IURP�ERWK�SHRSOH�DQG�WKH�HQYLURQPHQW��
)RU�H[DPSOH��PHWURORJLVWV�FUHDWH�WULDOV�WR�PHDVXUH�D�KRPH¶V�UHVLVWDQFH�WR�HDUWKTXDNHV�

(QHUJ\�� $OO� HQHUJ\� FRPSDQLHV�
UHO\�RQ�WKH�ZRUN�RI�PHWURORJLVWV��(YHU\�
EXLOGLQJ� KDV� D� PHWHU� WKDW� GLVSOD\V� LWV�
HQHUJ\� FRQVXPSWLRQ�� DQG� FDOLEUDWLRQ�
WHFKQLFLDQV� HQVXUH� WKDW� WKHVH� PHWHUV�
SURYLGH�DFFXUDWH�UHDGLQJV��&RQVXPSWLRQ�
PHDVXUHPHQWV� DUH� WKH� XQGHUSLQQLQJ�
RI� WKH� HQHUJ\� LQGXVWU\�� ZLWKRXW� WKHP��
HQHUJ\� FRPSDQLHV� ZRXOGQ¶W� EH� DEOH� WR�



��

FKDUJH�FXVWRPHUV�E\�XVH�
,Q�D�SRZHU�SODQW��FDOLEUDWLRQ�WHFKQLFLDQV�DUH�DOVR�QHHGHG�WR�FRQWLQXDOO\�YHULI\�LWV�

PDQ\�JDXJHV�DQG�PHDVXUHPHQWV��7KH�SRWHQWLDO�FRQVHTXHQFHV�RI�D�SRZHU�SODQW�IDLOXUH�
UDQJH�IURP�ORVV�RI�HOHFWULFLW\�WR�QXFOHDU�PHOWGRZQ�

0HWURORJLVWV� DUH� DOVR� LQYROYHG� LQ� ©JUHHQª� HQHUJ\��7KH\� KHOS� WR� GHYHORS�ZLQG�
WXUELQHV� DQG� VRODU� SDQHOV� E\� WHVWLQJ�
HQHUJ\�RXWSXW�DQG�FRQVWUXFWLRQ�PHWKRGV��
$QG�PHWURORJ\�LV�FULWLFDO�IRU�PHDVXULQJ�
WKH�SRZHU�FRQVXPSWLRQ�RI�QHZ�HQHUJ\�

+HDOWKFDUH�� )RU� PDQ\� SDWLHQWV��
WKH� SURSHU� IXQFWLRQLQJ� RI� PHGLFDO�
GHYLFHV�LV�D�PDWWHU�RI�OLIH�DQG�GHDWK��$QG�
PHWURORJLVWV� DUH� UHTXLUHG� WR� FDOLEUDWH�

WXQLQJ�PDFKLQHU\��PHWURORJ\�ZRUNHUV�HQVXUH�WKH�DFFXUDF\�RI�PHGLFDO�WHVWV�WR�DOORZ�WKH�
EHVW�SRVVLEOH�GLDJQRVHV�

7(;7��
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:RUNHUV� LQ� PHWURORJ\� RIWHQ� IROORZ� LQGLUHFW� FDUHHU�
SDWKV� WR� WKHLU� MREV��7KHUH� DUH�� KRZHYHU�� VRPH� VNLOOV� DQG�
WUDLQLQJ� FRPPRQ� WR� ZRUNHUV� LQ� PHWURORJ\� RFFXSDWLRQV��
$QG�H[SHULHQFH�PD\�OHDG�WR� LQFUHDVHG�UHVSRQVLELOLWLHV� LQ�
RWKHU�PHWURORJ\�ZRUN�

6NLOOV��+LJKO\�VNLOOHG�PHWURORJLVWV���WKRVH�GHYHORSLQJ�
QHZ� WHVWV� DQG� SURGXFW� GHVLJQV� LQ� ODERUDWRULHV� ��PXVW� EH�

7KH\� PXVW� DOVR� KDYH� H[FHOOHQW� FRPPXQLFDWLRQ� VNLOOV��
EHFDXVH�WKH\�RIWHQ�ZRUN�RQ�WHDPV�ZLWK�RWKHU�UHVHDUFKHUV�
DQG�VFLHQWLVWV�

0HWURORJLVWV�DW� WKH� WHFKQLFLDQ�OHYHO�QHHG�PHFKDQLFDO�DSWLWXGH��7HFKQLFLDQV�DOVR�
PXVW� EH� DEOH� WR�PDLQWDLQ� KLJK� OHYHOV� RI� FRQFHQWUDWLRQ�ZKLOH�PDNLQJ� VOLJKW�� SUHFLVH�
DGMXVWPHQWV�WR�HTXLSPHQW�

7UDLQLQJ��
IRUPDO�HGXFDWLRQ�SURJUDPV��7KHUH�DUH�VHYHUDO�GHJUHH�SURJUDPV�IRU�PHWURORJLVWV�DW�WKH�
DVVRFLDWH�GHJUHH� OHYHO�� 6RPH� ��\HDU� XQLYHUVLWLHV� RIIHU� PHWURORJ\� VSHFLDOL]DWLRQV� LQ�
WKHLU�HQJLQHHULQJ�GHSDUWPHQWV�

0DQ\� PHWURORJLVWV� ZKR� KDYH� D� EDFKHORU¶V� RU� KLJKHU� GHJUHH� VWXG\� VFLHQFH�
RU� HQJLQHHULQJ� GLVFLSOLQHV� RWKHU� WKDQ� PHWURORJ\�� 6RPH� UHVHDUFK� PHWURORJLVWV�� IRU�



��

H[DPSOH��PLJKW�KDYH�D�SK\VLFV�RU�PHFKDQLFDO�
HQJLQHHULQJ� GHJUHH�� 2WKHUV� KDYH� D� GHJUHH�

HPSOR\HG��IRU�H[DPSOH��PHWURORJLVWV�ZRUNLQJ�
LQ�WKH�DHURVSDFH�LQGXVWU\�PLJKW�KDYH�D�GHJUHH�
LQ�DHURVSDFH�HQJLQHHULQJ�

0HWURORJLVWV� DW� WKH� WHFKQLFLDQ� OHYHO�
XVXDOO\� GRQ¶W� QHHG� D� GHJUHH�� 0RVW� KDYH� D�
KLJK� VFKRRO� GLSORPD� DQG� UHFHLYH� RQ�WKH�MRE�
WUDLQLQJ��7KH�8�6��PLOLWDU\�DOVR�RIIHUV�PDQ\�WUDLQLQJ�SURJUDPV�LQ�WKH�VWXG\�RI�PHWURORJ\�

$GYDQFHPHQW��$VVXPLQJ�PRUH�UHVSRQVLELOLW\�LQ�MREV�UHODWHG�WR�PHWURORJ\��OLNH�

PRUH�VRSKLVWLFDWHG�PHWURORJ\�MREV�ZLWK�H[SHULHQFH�DQG�LQVWUXFWLRQ��LQFOXGLQJ�WKURXJK�
IRUPDO�RU�LQIRUPDO�PHQWRUVKLSV��)RU�H[DPSOH��D�TXDOLW\�FRQWURO�WHFKQLFLDQ�ZRUNLQJ�RQ�

0LG�OHYHO�PHWURORJLVWV�PLJKW�ZRUN�DV�WHFKQLFLDQV�RU�VFLHQWLVWV��EXW�HLWKHU�ZRUNHU�

PRVW�H[SHULHQFHG�XVXDOO\�ZRUN�DV�PDQDJHUV�RU�VXSHUYLVRUV�RI�RWKHU�PHWURORJLVWV�

(;(5&,6(��

7UDQVODWH�DQG�UHPHPEHU�WKH�IROORZLQJ�ZRUGV
VXFFHVV��VXFFHVVIXO��VXFFHVVLYH��VXFFHHG��FULWLFDO��FULWLFL]H��FDOLEUDWH��FDOLEUDWLRQ��

(;(5&,6(��

:ULWH�DQWRQ\PV�WR�WKH�IROORZLQJ�ZRUGV
RIWHQ ORZ
IRUPDO LQGLUHFW
GHSHQGHQFH KHOS
DGYDQFHPHQW HPSOR\PHQW
UHVSRQVLEOH LQSXW
VRSKLVWLFDWHG DFFXUDWH
ZLWK

(;(5&,6(��

$QVZHU�WKH�IROORZLQJ�TXHVWLRQV�WR�WKH�WH[WV
���:KDW�LQGXVWULHV�FDQ�PHWURORJLVWV�EH�HPSOR\HG�LQ"
���+RZ�FDQ�PHWURORJLVWV�SUHYHQW�KDFNHUV¶�DWWDFNV"



��

���&DQ�PHWURORJLVWV�EH�RI�DQ\�KHOS�IRU�SHRSOH�KDYLQJ�WKHLU�RZQ�KRXVH"

���,V�LW�QHFHVVDU\�WR�JHW�DW�OHDVW�D�EDFKHORU¶V�GHJUHH�WR�EHFRPH�D�PHWURORJLVW�LQ�
\RXU�FRXQWU\"

(;(5&,6(��

&LUFOH�WKH�FRUUHFW�YHUE�IRUP�LQ�WKH�VHQWHQFHV
���:H�JHQHUDOO\�KDYH�DUH�KDYLQJ���OHFWXUHV�D�ZHHN�
���5LJKW�QRZ�,�OHDUQ�DP�OHDUQLQJ�WR�XVH�D�YHUQLHU�VFDOH�

ZRUN�DP�ZRUNLQJ�DV�
D�PHWURORJLVW�

��� ,�DP�ZULWLQJ�ZULWH� LQ� UHVSRQVH� WR�\RXU�DGYHUWLVHPHQW�ZKLFK� ,� VDZ� LQ� WKH�'DLO\�
7LPHV�

���$W�WKH�PRPHQW�,�DP�HQMR\LQJ��HQMR\�P\VHOI�LQ�P\�QHZ�MRE�
��� ,W� LV� DOZD\V� DW� WKLV� WLPH� RI� \HDU� WKDW�ZH�DUH� KDYLQJ�KDYH

FRQIHUHQFH�
���$W�SUHVHQW�,�VWXG\�DP�VWXG\LQJ�IRU�P\�,QWHUQDWLRQDO�%DFFDODXUHDWH�
���,Q�)UDQFH�SHRSOH�GRQ¶W�XVH�DUHQ¶W�XVLQJ�LQFK��IRRW�RU�\DUG�
���,�DP�FXUUHQWO\�ZRUNLQJ�FXUUHQWO\�ZRUN�RQ�DQ�DOWHUQDWLYH�HQHUJ\�SURMHFW�
����5LJKW�QRZ�,�DP�QHHGLQJ�QHHG�WR�LPSURYH�P\�VRFLDO�(QJOLVK�IRU�P\�MRE�

81,7��
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7KHVH�DUH�WKH�PHWKRGV�RI�FRPSDULVRQ�XVHG�LQ�PHDVXUHPHQW�SURFHVV��,Q�SUHFLVLRQ�
PHDVXUHPHQW� YDULRXV� PHWKRGV� RI� PHDVXUHPHQW� DUH� DGRSWHG� GHSHQGLQJ� XSRQ� WKH�
DFFXUDF\�UHTXLUHG�DQG�WKH�DPRXQW�RI�SHUPLVVLEOH�HUURU�

��'LUHFW�PHWKRG
��,QGLUHFW�PHWKRG
��$EVROXWH�RU�)XQGDPHQWDO�PHWKRG
��&RPSDUDWLYH�PHWKRG
��7UDQVSRVLWLRQ�PHWKRG
��&RLQFLGHQFH�PHWKRG

��&RPSOHPHQWDU\�PHWKRG
��&RQWDFW�PHWKRG
���&RQWDFWOHVV�PHWKRG



��

'LUHFW�PHWKRG�RI�PHDVXUHPHQW�
7KLV�LV�VLPSOH�PHWKRG�RI�PHDVXUHPHQW��LQ�ZKLFK�WKH�YDOXH�RI�WKH�TXDQWLW\�WR�EH�

PHDVXUHG�LV�REWDLQHG�GLUHFWO\�ZLWKRXW�DQ\�FDOFXODWLRQV��)RU�H[DPSOH��PHDVXUHPHQWV�E\�
XVLQJ�VFDOHV��YHUQLHU�FDOOLSHUV��PLFURPHWHUV��EHYHO�SURWHFWRU��7KLV�PHWKRG�LV�PRVW�ZLGHO\�
XVHG�LQ�SURGXFWLRQ��,W�LV�QRW�YHU\�DFFXUDWH�EHFDXVH�LW�GHSHQGV�RQ�KXPDQ�LQVHQVLWLYHQHVV�
LQ�PDNLQJ�MXGJPHQW�

,QGLUHFW�PHWKRG�RI�PHDVXUHPHQW�
,Q�LQGLUHFW�PHWKRG�WKH�YDOXH�RI�TXDQWLW\�WR�EH�PHDVXUHG�LV�REWDLQHG�E\�PHDVXULQJ�

RWKHU� TXDQWLWLHV� ZKLFK� DUH� IXQFWLRQDOO\� UHODWHG� WR� WKH� UHTXLUHG� YDOXH�� (�J�� $QJOH�
PHDVXUHPHQW�E\�VLQH�EDU��PHDVXUHPHQW�RI�VFUHZ�SLWFK�GLDPHWHU�E\�WKUHH�ZLUH�PHWKRG�
HWF�

$EVROXWH�RU�)XQGDPHQWDO�PHWKRG�

TXDQWLW\��RU�PHDVXULQJ�D�TXDQWLW\� LQGLUHFWO\�E\�GLUHFW�PHDVXUHPHQW�RI� WKH�TXDQWLWLHV�

&RPSDUDWLYH�PHWKRG�
,Q�WKLV�PHWKRG�WKH�YDOXH�RI�WKH�TXDQWLW\�WR�EH�PHDVXUHG�LV�FRPSDUHG�ZLWK�NQRZQ�

YDOXH�RI�WKH�VDPH�TXDQWLW\�RU�RWKHU�TXDQWLW\�SUDFWLFDOO\�UHODWHG�WR�LW��6R��LQ�WKLV�PHWKRG�
RQO\�WKH�GHYLDWLRQV�IURP�D�PDVWHU�JDXJH�DUH�GHWHUPLQHG��H�J���GLDO�LQGLFDWRUV�RU�RWKHU�
FRPSDUDWRUV�

7UDQVSRVLWLRQ�PHWKRG�
,W� LV�D�PHWKRG�RI�PHDVXUHPHQW�E\�GLUHFW�FRPSDULVRQ� LQ�ZKLFK� WKH�YDOXH�RI� WKH�

DQG�WKHQ�WKH�YDOXH�RI�WKH�TXDQWLW\�PHDVXUHG�LV�SXW�LQ�SODFH�RI�WKLV�NQRZQ�YDOXH�DQG�
LV�EDODQFHG�DJDLQ�E\�DQRWKHU�NQRZQ�YDOXH�%��,I�WKH�SRVLWLRQ�RI�WKH�HOHPHQW�LQGLFDWLQJ�
HTXLOLEULXP�LV�WKH�VDPH�LQ�ERWK�FDVHV��WKH�YDOXH�RI�WKH�TXDQWLW\�WR�EH�PHDVXUHG�LV�$%��
)RU�H[DPSOH��GHWHUPLQDWLRQ�RI�D�PDVV�E\�PHDQV�RI�D�EDODQFH�DQG�NQRZQ�ZHLJKWV��XVLQJ�
WKH�*DXVV�GRXEOH�ZHLJKLQJ�

&RLQFLGHQFH�PHWKRG�
,W� LV� D� GLIIHUHQWLDO� PHWKRG� RI� PHDVXUHPHQW� LQ� ZKLFK� D� YHU\� VPDOO� GLIIHUHQFH�

EHWZHHQ�WKH�YDOXH�RI�WKH�TXDQWLW\�WR�EH�PHDVXUHG�DQG�WKH�UHIHUHQFH�LV�GHWHUPLQHG�E\�WKH�
REVHUYDWLRQ�RI�WKH�FRLQFLGHQFH�RI�FHUWDLQ�OLQHV�RU�VLJQDOV��)RU�H[DPSOH��PHDVXUHPHQW�
E\�YHUQLHU�FDOOLSHU�PLFURPHWHU�

,Q�WKLV�PHWKRG�WKH�YDOXH�RI�WKH�TXDQWLW\�WR�EH�PHDVXUHG�LV�GLUHFWO\�LQGLFDWHG�E\�D�

&RPSOHPHQWDU\�PHWKRG�
,Q�WKLV�PHWKRG�WKH�YDOXH�RI�WKH�TXDQWLW\�WR�EH�PHDVXUHG�LV�FRPELQHG�ZLWK�D�NQRZQ�

YDOXH�RI�WKH�VDPH�TXDQWLW\��7KH�FRPELQDWLRQ�LV�VR�DGMXVWHG�WKDW�WKH�VXP�RI�WKHVH�WZR�
YDOXHV�LV�HTXDO�WR�SUHGHWHUPLQHG�FRPSDULVRQ�YDOXH��)RU�H[DPSOH��GHWHUPLQDWLRQ�RI�WKH�
YROXPH�RI�D�VROLG�E\�OLTXLG�GLVSODFHPHQW�



��

0HWKRG�RI�PHDVXUHPHQW�E\�VXEVWLWXWLRQ�
,W�LV�D�PHWKRG�RI�GLUHFW�FRPSDULVRQ�LQ�ZKLFK�WKH�YDOXH�RI�D�TXDQWLW\�WR�EH�PHDVXUHG�

LV�UHSODFHG�E\�D�NQRZQ�YDOXH�RI�WKH�VDPH�TXDQWLW\��VR�VHOHFWHG�WKDW�WKH�HIIHFWV�SURGXFHG�
LQ�WKH�LQGLFDWLQJ�GHYLFH�E\�WKHVH�WZR�YDOXHV�DUH�WKH�VDPH�

0HWKRG�RI�QXOO�PHDVXUHPHQW�
,W�LV�D�PHWKRG�RI�GLIIHUHQWLDO�PHDVXUHPHQW��,Q�WKLV�PHWKRG�WKH�GLIIHUHQFH�EHWZHHQ�

WKH�YDOXH�RI�WKH�TXDQWLW\�WR�EH�PHDVXUHG�DQG�WKH�NQRZQ�YDOXH�RI�WKH�VDPH�TXDQWLW\�ZLWK�
ZKLFK�LW�LV�FRPSDUHG�LV�EURXJKW�WR�]HUR�

7(;7��
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8QLW�LV�D�TXDQWLW\�RU�GLPHQVLRQ�DGRSWHG�
DV�D�VWDQGDUG�PHDVXUHPHQW��0XFK�RI�SK\VLFV�
GHDOV� ZLWK� PHDVXUHPHQWV� RI� SK\VLFDO�
TXDQWLWLHV� VXFK� DV� OHQJWK�� WLPH�� YHORFLW\��
DUHD�� YROXPH�� PDVV�� GHQVLW\�� WHPSHUDWXUH�
DQG� HQHUJ\�� 0DQ\� RI� WKHVH� TXDQWLWLHV� DUH�
LQWHUUHODWHG��)RU�H[DPSOH��YHORFLW\��LV�OHQJWK�
GLYLGHG�E\�WLPH��'HQVLW\�LV�PDVV�GLYLGHG�E\�
YROXPH��9ROXPH�LV�D�OHQJWK�WLPHV�D�VHFRQG�
OHQJWK�� WLPHV� D� WKLUG� OHQJWK�� 0RVW� RI� WKH�
SK\VLFDO� TXDQWLWLHV� DUH� UHODWHG� WR� OHQJWK��
WLPH�DQG�PDVV��WKHUHIRUH�DOO�WKH�V\VWHPV�RI�

SK\VLFDO�XQLWV�DUH�GHULYHG�IURP�WKHVH�WKUHH�IXQGDPHQWDO�XQLWV�
3UDFWLFDOO\�WKHUH�DUH�WKUHH�PDLQ�V\VWHPV�RI�PHDVXUHPHQW�LQ�XVH�WRGD\��WKH�%ULWLVK�

V\VWHP�RI�XQLWV��WKH�0HWULF�V\VWHP�RI�XQLWV�DQG�WKH�TXLWH�UHFHQWO\�DGRSWHG�6,�8QLWV

H[FHSWLRQV�QHDUO\�DOO�WKH�QDWLRQV�RI�WKH�ZRUOG�XVH�

NLORJUDP�VHFRQG��V\VWHP�LV�WKDW�LWV�YDULRXV�XQLWV�
SRVVHVV� VLPSOH� DQG� ORJLFDO� UHODWLRQVKLSV� DPRQJ�

IRRW�SRXQG�VHFRQG�� LV� D� YHU\� FRPSOLFDWHG� RQH��
)RU� H[DPSOH�� LQ� WKH� %ULWLVK� V\VWHP� �� PLOH� LV�
HTXDO� WR� ������ \DUGV�� �� \DUG� LV� HTXDO� WR� �� IHHW��
DQG��� IRRW� LV� HTXDO� WR���� LQFKHV�� ,Q� WKH�(QJOLVK�
V\VWHP�FRQYHUWLQJ�RQH�XQLW�LQWR�DQRWKHU�LV�D�KDUG�
DQG�PRQRWRQRXV� MRE��ZKLOH� LQ� WKH�0.6� V\VWHP�
FRQYHUVLRQV�RI�RQH�XQLW�WR�DQRWKHU�FDQ�EH�FDUULHG�
RXW�E\�VKLIWV�RI�D�GHFLPDO�SRLQW�



��

WHUPV�RI�WKH�GLVWDQFH�IURP�WKH�QRUWK�SROH�WR�WKH�HTXDWRU��7KLV�
GLVWDQFH�LV�FORVH�WR��������NLORPHWHUV�RU����

SRZHU��PHWUHV��%\�LQWHUQDWLRQDO�DJUHHPHQW�WKH�VWDQGDUG�PHWUH�
RI�WKH�ZRUOG�LV�WKH�GLVWDQFH�EHWZHHQ�WZR�VFUDWFKHV�PDGH�RQ�
D� SODWLQXP�DOOR\� EDU�� ,W� LV� NHSW� DW� WKH� ,QWHUQDWLRQDO� %XUHDX�

FXELF�PHWUH�LV�DQ�0.6�XQLW�XVHG�WR�PHDVXUH�YROXPH�
,Q�IDFW��WKH�6,�8QLWV�LV�DQ�LQWHUQDWLRQDOO\�DJUHHG�FRKHUHQW�V\VWHP�RI�XQLWV�GHULYHG�

IURP�WKH�0.6�V\VWHP��,W�LV�UHSODFLQJ�DOO�WKH�RWKHU�V\VWHPV��7KH�VHYHQ�EDVLF�XQLWV�LQ�LW�
DUH��PHWUH NLORJUDP VHFRQG DPSHUH .HOYLQ� PROH
FDQGOH

(;(5&,6(��

7UDQVODWH�DQG�UHPHPEHU�WKH�IROORZLQJ�ZRUGV
GHSHQGLQJ� RQ�� GHSHQGHQW�� GHSHQGHQFH�� GHSHQG�� GHSHQGHQF\�� SURGXFWLRQ��

SURGXFHG��SURGXFH��SURGXFLQJ��SURGXFHU��SURGXFW��SURGXFWLYLW\��UHSURGXFH��UHSURGXFHU��
UHSURGXFWLYH�� DFFXUDWH�� DFFXUDF\�� RFFXU�� RFFXUDQFH�� YDOXH�� YDOXDEOH�� YDOXDEOHV��
YDOXHOHVV��YDOXHU��YDOYH��UHODWH��UHODWLRQ��UHODWLRQVKLS��UHO\�RQ��UHODWLYH��UHODWHG��UHODWLQJ�
WR��UHODWLYHO\�

(;(5&,6(��

PHDQLQJ
SUHGHWHUPLQHG VXEZD\ XQGHUSURGXFH
SUHSDLG VXEWH[W LQFRUUHFW
SUHZDVK LPSRVVLEOH LQGLUHFW
LUUDWLRQDO LPPRELOH LQFUHDVH
LURQ XQOLPLWHG LQFOXGH
VXEGLYLVLRQ XQORFN LQDFWLYH
VXEVWDQWLDO XQGHFLGHG LPPHQVHO\
VXEVWDQFH XQGHUVWDQG

(;(5&,6(��

)LOO�LQ�WKH�JDSV
���«PHWKRG�LVQ¶W�YHU\�DFFXUDWH�EHFDXVH«
���,Q«PHWKRG�RQO\�WKH�GHYLDWLRQV�IURP�D�PDVWHU�JDXJH�DUH�GHWHUPLQHG�
���&RLQFLGHQFHV�RI�FHUWDLQ�OLQHV�RU�VLJQDOV�LV�REVHUYHG�LQ«PHWKRG�



��

���=HUR�LV�LQWURGXFHG�LQ�PHWKRG�RI«��
���7KH�VWDQGDUG�PHWHU�LV�NHSW�LQ«��

(;(5&,6(��

5HYLVH�PRGDO�YHUEV�DQG�FKRRVH�WKH�FRUUHFW�DQVZHU
���,�ZRQGHU�LI�,«««««««««�FRQGXFW�WKH�H[SHULPHQW�RQFH�PRUH�

D��RXJKW�WR E��FRXOG F��ZDV�DEOH

KDYH�EHHQ�SURPRWHG�
D��QHHG E��KDG�WR F��VKRXOG

���«««««««««\RX�XVH�D�VOLGLQJ�UXOH"
D��FDQ E��PD\ F��ZHUH�DEOH

���,W««««««««�KDYH�EHHQ�D�SRZHU�FXW�
D��VKRXOG E��PXVW F��QHHG

D��FDQ E��VKRXOG F��ZRXOG
���3HWHU�LV�D�WDOHQWHG�VFLHQWLVW��+H«««««««««�WKH�FRPSHWLWLRQ�

D��VKRXOG�ZRQ E��VKRXOG�KDYH�ZRQ F��VKRXOG�WR�ZLQ
���:KHQ�7DUDV�LV�VDG��KH�«««««««««««SOD\�FRPSXWHU�JDPHV�DOO�GD\�

D��ZLOO E��ZRXOG F��FRXOG
���,�««««««««««�FRPSOHWH�DOO�WKH�QHFHVVDU\�SUHSDUDWLRQV�EHIRUH�P\�ERVV�
FRPHV�EDFN�
D��KDYH�WR E��FRXOG F��PXVW

81,7��
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SURGXFW�� LWV� FRUUHVSRQGHQFH� WR� HVWDEOLVKHG� UHTXLUHPHQWV�� DQG� DOVR� WR�
(QYLURQPHQWDO� 3URWHFWLRQ�� VDIHJXDUGLQJ� RI� OLIH�� KHDOWK�� SURSHUW\� RI�

FKRLFH�RI�JRRGV�DQG�LV�D�FHUWDLQ�JXDUDQWHH�RI�LWV�JRRG�TXDOLW\�

DQG� IDFLOLWDWHV� H[SRUW� DQG� LPSRUW� RI� JRRGV�� LQFUHDVHV� FRPSHWLWLYHQHVV�� ,W� FDQ� EH� RI�
REOLJDWRU\�DQG�YROXQWDU\�QDWXUH�

RI�JRRGV� WR�REOLJDWRU\� UHTXLUHPHQWV��$Q�REOLJDWRU\� UHTXLUHPHQW� LV�D� UHTXLUHPHQW�RI�



��

D� QRUPDWLYH� GRFXPHQW� VXEMHFWHG� WR� REOLJDWRU\�

FRUUHVSRQGHQFH�WR�WKLV�GRFXPHQW��8VXDOO\�REOLJDWRU\�
UHTXLUHPHQWV�DUH� WKRVH� LQ�VDIHJXDUGLQJ�RI�VHFXULW\�
RI�SHRSOH��WKHLU�SURSHUW\�DQG�HQYLURQPHQW��WHFKQLFDO�
DQG� LQIRUPDWLRQ� FRPSDWLELOLW\� DQG� YDULDELOLW\� RI�
JRRGV�DQG�VRPH�RWKHUV��FRQQHFWHG�ZLWK�WKH�QHFHVVLW\�
RI�VDIHJXDUGLQJ�RI�PHWKRGV�RI�FRQWURO�DQG�PDUNLQJ�

$�OLVW�RI�SURGXFWV�VXEMHFWHG�WR�REOLJDWRU\�VWDQGDUGL]DWLRQ�DQG�DOVR�WKHLU�IDFWRUV��
LQGLFHV�� FKDUDFWHULVWLFV� DUH� GHWHUPLQHG� LQ� DFFRUGDQFH� ZLWK� HIIHFWLYH� LQ� RXU� FRXQWU\�
QRUPDWLYH�GRFXPHQWV�DQG�OHJLVODWLRQ�

7KH� REOLJDWRU\� UHTXLUHPHQW� LQFOXGHV� LQGLFHV� RI� VDIHW\� IRU� D� FRQVXPHU� DQG�

VDIHW\�ZKLOH�XVLQJ�

REOLJDWRU\�UHTXLUHPHQWV�RI�QRUPDWLYH�GRFXPHQWV��EXW�DOVR�WR�SXEOLFL]HG�FKDUDFWHULVWLFV�

WKH�H[SHQVH�RI�LQIRUPDWLRQ�DERXW�KLJK�TXDOLW\�DQG�VDIHW\�RI�SURGXFW��HQVXULQJ�KLJKHU�

RI�FRQVXPHUV�RU�HQWHUSULVHV�RI�WUDGH�KDYH�WKH�ULJKW�WR�FKRRVH�LWV�DQ\�VFKHPH�DQG�DOVR�D�
QRUPDWLYH�GRFXPHQW�

7(;7��

67$1'$5'6

7KH� WHUP� VWDQGDUG� LV� XVHG� WR� GHQRWH�

&RPSRQHQWV� RI� SURFHVVHV� HQVXUH� FRQIRUPLW\�
DQG� LQWHUFKDQJHDELOLW\� WKURXJKRXW� D� SDUWLFXODU�
LQGXVWU\��$� VWDQGDUG� SURYLGHV� D� UHIHUHQFH� IRU�
DVVLJQLQJ� D� QXPHULFDO� YDOXH� WR� D� PHDVXUHG�
TXDQWLW\�� (DFK� EDVLF� PHDVXUDEOH� TXDQWLW\� KDV�
EHHQ� DVVRFLDWHG� ZLWK� DQ� XOWLPDWH� VWDQGDUG��
:RUNLQJ�VWDQGDUGV�DUH�WKRVH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�YDULRXV�PHDVXUHPHQW�PDNLQJ�
LQVWUXPHQWV�

QHHG� IRU� VXFK�ERG\�KDG�EHHQ�QRWHG�E\� WKH� IRXQGHUV�RI� WKH� FRQVWLWXWLRQ�� ,Q�RUGHU� WR�
PDLQWDLQ�DFFXUDF\��VWDQGDUGV�LQ�D�YDVW�LQGXVWULDO�FRPSOH[�PXVW�EH�WUDFHDEOH�WR�D�VLQJOH�
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VRXUFH��ZKLFK�PD\�EH�QDWLRQDO�VWDQGDUGV�
7KH� IROORZLQJ� LV� WKH� JHQHUDOL]DWLRQ� RI� HFKHORQV� RI� VWDQGDUGV� LQ� WKH� QDWLRQDO�

PHDVXUHPHQW�V\VWHP�
���&DOLEUDWLRQ�VWDQGDUGV
���0HWURORJ\�VWDQGDUGV
���1DWLRQDO�VWDQGDUGV
&DOLEUDWLRQ� VWDQGDUGV�� :RUNLQJ� VWDQGDUGV� RI� LQGXVWULDO� RU� JRYHUQPHQWDO�

ODERUDWRULHV�
0HWURORJ\� VWDQGDUGV�� 5HIHUHQFH� VWDQGDUGV� RI� LQGXVWULDO� RU� *RYHUQPHQWDO�

ODERUDWRULHV�
1DWLRQDO�VWDQGDUGV

,QWHUQDWLRQDO���WKH�ZRUOG�ZLGH�V\VWHP�RI�ZHLJKW�DQG�PHDVXUHV�VWDQGDUGV�
$SSOLFDWLRQ�RI�SUHFLVH�PHDVXUHPHQW�KDV�LQFUHDVHG�VR�PXFK��WKDW�D�VLQJOH�QDWLRQDO�

ODERUDWRU\�LVQ¶W�DEOH�WR�SHUIRUP�GLUHFWO\�DOO�WKH�FDOLEUDWLRQV�DQG�VWDQGDUGL]DWLRQ�UHTXLUHG�
E\�D�ODUJH�FRXQWU\�ZLWK�KLJK�WHFKQLFDO�GHYHORSPHQW��,W�KDV�OHG�WR�WKH�HVWDEOLVKPHQW�RI�
D�FRQVLGHUDEOH�QXPEHU�RI�VWDQGDUGL]LQJ�ODERUDWRULHV�LQ�LQGXVWU\�DQG�LQ�YDULRXV�RWKHU�
DUHDV��$�VWDQGDUG�SURYLGHV�D�UHIHUHQFH�RU�GDWXP�IRU�DVVLJQLQJ�D�QXPHULFDO�YDOXH�WR�D�
PHDVXUHG�TXDQWLW\�

7R� PDLQWDLQ� DFFXUDF\� DQG� LQWHUFKDQJHDELOLW\� LW� LV� QHFHVVDU\� WKDW� VWDQGDUGV� WR�
EH�WUDFHDEOH�WR�D�VLQJOH�VRXUFH��XVXDOO\�WKH�1DWLRQDO�6WDQGDUGV�RI�WKH�FRXQWU\��ZKLFK�
DUH� IXUWKHU� OLQNHG� WR� ,QWHUQDWLRQDO�6WDQGDUGV��7KH�DFFXUDF\�RI�1DWLRQDO�6WDQGDUGV� LV�
WUDQVIHUUHG�WR�ZRUNLQJ�VWDQGDUGV�WKURXJK�D�FKDLQ�RI�LQWHUPHGLDWH�VWDQGDUGV�LQ�D�PDQQHU�
JLYHQ�EHORZ�

� 1DWLRQDO�6WDQGDUGV
� 1DWLRQDO�5HIHUHQFH�6WDQGDUGV
� :RUNLQJ�6WDQGDUGV
� 3ODQW�/DERUDWRU\�5HIHUHQFH�6WDQGDUGV
� 3ODQW�/DERUDWRU\�:RUNLQJ�6WDQGDUGV
� 6KRS�)ORRU�6WDQGDUGV
(YLGHQWO\�� WKHUH� LV� GHJUDGDWLRQ� RI�

DFFXUDF\�RI�SDUWLFXODU�VWDQGDUG�GHSHQGV�RQ�D�FRPELQDWLRQ�RI�WKH�QXPEHU�RI�WLPHV�LQ�KDV�
EHHQ�FRPSDUHG�ZLWK�D�VWDQGDUG�LQ�D�KLJKHU�HFKHORQ��WKH�IUHTXHQF\�RI�VXFK�FRPSDULVRQV��
WKH�FDUH�ZLWK�ZKLFK�LQ�ZDV�GRQH��DQG�WKH�VWDELOLW\�RI�WKH�SDUWLFXODU�VWDQGDUG�LWVHOI�
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7UDQVODWH�DQG�UHPHPEHU�WKH�IROORZLQJ�ZRUGV
GHQRWH�� FDUH�� FDUHIXOO�� FDUHOHVV�� DSSO\�� DSSO\� IRU�� DSSOLFDWLRQ�� DSSOLDQFH��

WUDQVPLVVLRQ�� GLIIHUHQFH�� GLIIHU�� FXUUHQW�� XVH�� XVHU�� XVHIXO�� XVHOHVV�� TXDQWLW\�� TXDOLW\��
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VDIHJXDUGLQJ��FRPSDWLEOH��FRPSDWLELOLW\��YDULDEOH��YDULDELOLW\��YDOXH�
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)LQG�SDLUV�RI�V\QRQ\PV
��REWDLQ

E��LQVWUXPHQW
��UHVHDUFK F��TXDQWLW\
��VROYH G��VL]H
��GLPHQVLRQ H��H[SHULPHQW
��FRQVLGHUDEOH I��FRSH�ZLWK
��JDXJH J��EUDQFK
��REMHFWLYH K��VRPH
��SURYLGH L��SXUSRVH
���NHHS�LQ�PLQG M��JHW
���PDJQLWXGH N��VXSSRUW
���VHYHUDO O��UHPHPEHU
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$QVZHU�WKH�IROORZLQJ�TXHVWLRQV�WR�WKH�WH[WV

��� ,V� D� QDWLRQDO� ODERUDWRU\� DEOH� WR� SHUIRUP� DOO� WKH� FRXQWU\¶V� FDOLEUDWLRQV� DQG�
VWDQGDUWL]DWLRQ"

���:KDW�GRHV�WKH�DFFXUDF\�RI�SDUWLFXODU�VWDQGDUG�GHSHQG�RQ"

(;(5&,6(��

&KRRVH� WKH�FRUUHFW� IRUP�RI� WKH�YHUE� �SDVW� VLPSOH�RU�SDVW�SHUIHFW�� LQ� WKHVH�
VHQWHQFHV
���%\�WKH�WLPH�ZH�DUULYHG��WKH\�VHWWOHG�KDG�VHWWOHG�DOO�WKH�SUREOHPV�
���:KHQ�,�JRW�WR�WKH�DVVHPEO\�KDOO��,�VXGGHQO\�GLGQ¶W�IHHO�KDGQ¶W�IHOW�HPEDUUDVHG�
���+H�ZDV�FRPSOHWHO\�RXW�RI�EUHDWK�DV�KH�UDQ�KDG�UXQ�DOO�WKH�ZD\�WR�WKH�VWDWLRQ�
���7KH�VWXGHQWV�ZHUH�LQ�KLJK�VSLULWV�DV�WKH\�MXVW� �WKHLU�H[DPV�
���:KHQ�WKH�ROG�SURIHVVRU�JRW�XS��KDG�JRW�XS�WR�VSHDN��HYHU\RQH�DSSODXGHG�
���7KH\�ZHUH�FKDWWLQJ�DV�LI�WKH\�NQHZ�KDG�NQRZQ�HDFK�RWKHU�DOO�WKHLU�OLYHV�
���%ULWDLQ�GLGQ¶W�DFFHSW�KDGQ¶W�DFFHSWHG�WKH�PHWUH�DV�GLG�*HUPDQ\�
���*DOLOHR�GLHG�KDG�GLHG�EHIRUH�KH�UHDOL]HG�WKH�LGHD�RI�D�SHQGXOXP�FORFN�
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7KH�SXUSRVH�RI�PHDVXUHPHQW�LV�WR�GHWHUPLQH�WKH�WUXH�GLPHQVLRQV�RI�D�SDUW��%XW�
QR�PHDVXUHPHQW�FDQ�EH�PDGH�DEVROXWHO\�DFFXUDWH��7KHUH� LV� DOZD\V� VRPH�HUURU��7KH�
DPRXQW�RI�HUURU�GHSHQGV�XSRQ�WKH�IROORZLQJ�IDFWRUV�
��� 7KH� DFFXUDF\� DQG� GHVLJQ� RI� WKH�

PHDVXULQJ�LQVWUXPHQW
���7KH�VNLOO�RI�WKH�RSHUDWRU
���0HWKRG�DGRSWHG�IRU�PHDVXUHPHQW
���7HPSHUDWXUH�YDULDWLRQV
��� (ODVWLF� GHIRUPDWLRQ� RI� WKH� SDUW� RU�

LQVWUXPHQW�HWF�
7KXV�� WKH� WUXH� GLPHQVLRQ� RI� WKH� SDUW� FDQQRW� EH� GHWHUPLQHG� EXW� FDQ� RQO\� E\�

DSSUR[LPDWH��7KH�DJUHHPHQW�RI�WKH�PHDVXUHG�YDOXH�ZLWK�WKH�WUXH�YDOXH�RI�WKH�PHDVXUHG�
TXDQWLW\�LV�FDOOHG�DFFXUDF\��,I�WKH�PHDVXUHPHQW�RI�GLPHQVLRQV�RI�D�SDUW�DSSUR[LPDWHV�
YHU\� FORVHO\� WR� WKH� WUXH�YDOXH�RI� WKDW� GLPHQVLRQ�� LW� LV� VDLG� WR� EH� DFFXUDWH��7KXV� WKH�
WHUP�DFFXUDF\�GHQRWHV�WKH�FORVHQHVV�RI� WKH�PHDVXUHG�YDOXH�ZLWK�WKH�WUXH�YDOXH��7KH�
GLIIHUHQFH�EHWZHHQ�WKH�PHDVXUHG�YDOXH�DQG�WKH�WUXH�YDOXH�LV�WKH�HUURU�RI�PHDVXUHPHQW��
7KH�OHVV�WKH�HUURU��WKH�PRUH�LV�WKH�DFFXUDF\�

3UHFLVLRQ
7KH�WHUPV�SUHFLVLRQ�DQG�DFFXUDF\�DUH�XVHG�LQ�FRQQHFWLRQ�ZLWK�WKH�SHUIRUPDQFH�

RI�WKH�LQVWUXPHQW��3UHFLVLRQ�LV�WKH�UHSHDWDELOLW\�RI�WKH�PHDVXULQJ�SURFHVV��,W�UHIHUV�WR�
WKH�JURXS�RI�PHDVXUHPHQWV�IRU�WKH�VDPH�FKDUDFWHULVWLFV�XQGHU�LGHQWLFDO�FRQGLWLRQV��,W�
LQGLFDWHV�WR�ZKDW�H[WHQW�WKH�LGHQWLFDOO\�SHUIRUPHG�PHDVXUHPHQWV�DJUHH�ZLWK�HDFK�RWKHU��

VDPH�GLPHQVLRQ�ZKHQ�PHDVXUHG�DJDLQ�DQG�DJDLQ��7KH�VHW�RI�REVHUYDWLRQV�ZLOO�VFDWWHU�
DERXW� WKH�PHDQ��7KH�VFDWWHU�RI� WKHVH�PHDVXUHPHQWV� LV�GHVLJQDWHG�DV�R�� WKH� VWDQGDUG�
GHYLDWLRQ��,W�LV�XVHG�DV�DQ�LQGH[�RI�SUHFLVLRQ��7KH�OHVV�WKH�VFDWWHULQJ��WKH�PRUH�SUHFLVH�LV�
WKH�LQVWUXPHQW��7KXV��WKH�ORZHU�WKH�YDOXH�RI�D��WKH�PRUH�SUHFLVH�LV�WKH�LQVWUXPHQW�

$FFXUDF\
$FFXUDF\�LV�WKH�GHJUHH�WR�ZKLFK�WKH�PHDVXUHG�YDOXH�RI�WKH�TXDOLW\�FKDUDFWHULVWLF�

DJUHHV�ZLWK�WKH�WUXH�YDOXH��7KH�GLIIHUHQFH�EHWZHHQ�WKH�WUXH�YDOXH�DQG�WKH�PHDVXUHG�YDOXH�

WKH�WUXH�YDOXH�DQG�WKHUHIRUH�D�VHW�RI�REVHUYDWLRQV�LV�PDGH�ZKRVH�PHDQ�YDOXH�LV�WDNHQ�DV�
WKH�WUXH�YDOXH�RI�WKH�TXDOLW\�PHDVXUHG��$FFXUDF\�LV�YHU\�RIWHQ�FRQIXVHG�ZLWK�SUHFLVLRQ�
WKRXJK�PXFK�GLIIHUHQW��7KH�GLVWLQFWLRQ�EHWZHHQ�WKH�SUHFLVLRQ�DQG�DFFXUDF\�ZLOO�EHFRPH�
FOHDU�E\�WKH�IROORZLQJ�H[DPSOH��6HYHUDO�PHDVXUHPHQWV�DUH�PDGH�RQ�D�FRPSRQHQW�E\�
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DQ\�VHW�RI�PHDVXUHPHQWV��WKH�LQGLYLGXDO�PHDVXUHPHQWV�DUH�VFDWWHUHG�DERXW�WKH�PHDQ��

LQVWUXPHQW� RQ� WKH� VDPH�TXDOLW\� FKDUDFWHULVWLF� DJUHH�ZLWK� HDFK�RWKHU��7KH� GLIIHUHQFH�
EHWZHHQ�WKH�PHDQ�RI�WKH�VHW�RI�UHDGLQJV�RQ�WKH�VDPH�TXDOLW\�FKDUDFWHULVWLF�DQG�WKH�WUXH�

VKRZV�WKDW�WKH�LQVWUXPHQW�$�LV�SUHFLVH�VLQFH�WKH�UHVXOWV�RI�QXPEHU�RI�PHDVXUHPHQWV�DUH�
FORVH�WR�WKH�DYHUDJH�YDOXH�KHQFH�LW�LV�QRW�DFFXUDWH��7KH�UHDGLQJV�WDNHQ�E\�WKH�LQVWUXPHQWV�
DUH�VFDWWHUHG�PXFK�IURP�WKH�DYHUDJH�YDOXH�DQG�KHQFH�LW�LV�QRW�SUHFLVH�EXW�DFFXUDWH�DV�
WKHUH�LV�D�VPDOO�GLIIHUHQFH�EHWZHHQ�WKH�DYHUDJH�YDOXH�DQG�WUXH�YDOXH�
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DQ�LQVWUXPHQW��ZLWK�UHVSHFW�WR�WKH�PHDVXUHG�TXDQWLW\��
,Q� RWKHU� ZRUGV�� VHQVLWLYLW\� RI� DQ� LQVWUXPHQW� LV� WKH�
UDWLR�RI� WKH�VFDOH�VSDFLQJ�WR� WKH�VFDOH�GLYLVLRQ�YDOXH��
)RU�H[DPSOH�� LI�RQ�D�GLDO� LQGLFDWRU�� WKH�VFDOH�VSDFLQJ�
LV� ����PP� DQG� WKH� VFDOH� GLYLVLRQ� YDOXH� LV� �����PP��

IDFWRU�RU�JHDULQJ�UDWLR�



��

OLQHDU�WUDQVPLVVLRQ�DQG�LQ�WKH�VHFRQG�QRQ�OLQHDU�WUDQVPLVVLRQ��6HQVLWLYLW\�UHIHUV�WR�WKH�
DELOLW\�RI�PHDVXULQJ�GHYLFH�WR�GHWHFW�VPDOO�GLIIHUHQFHV�LQ�D�TXDQWLW\�EHLQJ�PHDVXUHG��
+LJK� VHQVLWLYLW\� LQVWUXPHQWV�PD\� OHDG� WR�GULIWV� GXH� WR� WKHUPDO� RU� RWKHU� HIIHFWV�� DQG�
LQGLFDWLRQV�PD\�EH�OHVV�UHSHDWDEOH�RU�OHVV�SUHFLVH�WKDQ�WKDW�RI�WKH�LQVWUXPHQW�RI�ORZHU�
VHQVLWLYLW\�

5HDGDELOLW\
5HDGDELOLW\�UHIHUV�WR�WKH�FDVH�ZLWK�ZKLFK�WKH�UHDGLQJV�RI�D�PHDVXULQJ�LQVWUXPHQW�

FDQ� EH� UHDG�� ,W� LV� WKH� VXVFHSWLELOLW\� RI� D� PHDVXULQJ� GHYLFH� WKDW� KDV� LWV� LQGLFDWLRQV�
FRQYHUWHG�LQWR�PHDQLQJIXO�QXPEHU��)LQH�DQG�ZLGHO\�VSDFHG�JUDGXDWLRQ�OLQHV�RUGLQDULO\�

PRUH�UHDGDEOH�E\�XVLQJ�WKH�PLFURVSRUH��KRZHYHU��ZLWK�WKH�QDNHG�H\H�WKH�UHDGDELOLW\�
ZLOO�EH�SRRU��7R�PDNH�PLFURPHWHUV�PRUH�UHDGDEOH�WKH\�DUH�SURYLGHG�ZLWK�YHUQLHU�VFDOH��
,W�FDQ�DOVR�EH�LPSURYHG�E\�XVLQJ�PDJQLI\LQJ�GHYLFHV�

&DOLEUDWLRQ
7KH� FDOLEUDWLRQ� RI� DQ\� PHDVXULQJ� LQVWUXPHQW�

LV� QHFHVVDU\� WR� PHDVXUH� WKH� TXDQWLW\� LQ� WHUPV� RI�
VWDQGDUG�XQLW��,W�LV�WKH�SURFHVV�RI�IUDPLQJ�WKH�VFDOH�
RI� WKH� LQVWUXPHQW� E\� DSSO\LQJ� VRPH� VWDQGDUGL]HG�
VLJQDOV�� &DOLEUDWLRQ� LV� D� SUHPHDVXUHPHQW� SURFHVV�
JHQHUDOO\�FDUULHG�RXW�E\�PDQXIDFWXUHUV��,W�LV�FDUULHG�
RXW� E\�PDNLQJ� DGMXVWPHQWV� VXFK� WKDW� WKH� UHDG� RXW�
GHYLFH� SURGXFHV� ]HUR� RXWSXW� IRU� ]HUR� PHDVXUHG�
LQSXW�� 6LPLODUO\�� LW� VKRXOG� GLVSOD\� DQ� RXWSXW�
HTXLYDOHQW�WR�WKH�NQRZQ�PHDVXUHG�LQSXW�QHDU�WKH�IXOO�VFDOH�LQSXW�YDOXH��7KH�DFFXUDF\�
RI� WKH� LQVWUXPHQW�GHSHQGV�XSRQ� WKH�FDOLEUDWLRQ��&RQVWDQW�XVH�RI� LQVWUXPHQWV� DIIHFWV�
WKHLU�DFFXUDF\��,I�WKH�DFFXUDF\�LV�WR�EH�PDLQWDLQHG�WKH�LQVWUXPHQWV�PXVW�EH�FKHFNHG�DQG�
UHFDOLEUDWHG�LI�QHFHVVDU\��7KH�VFKHGXOH�RI�VXFK�FDOLEUDWLRQ�GHSHQGV�XSRQ�WKH�VHYHULW\�
RI� XVH�� HQYLURQPHQWDO� FRQGLWLRQV�� DFFXUDF\� RI�PHDVXUHPHQW� UHTXLUHG� HWF��$V� IDU� DV�
SRVVLEOH�FDOLEUDWLRQ�VKRXOG�EH�SHUIRUPHG�XQGHU�HQYLURQPHQWDO�FRQGLWLRQV�ZKLFK�DUH�
YHU\�FORVH�WR�WKH�FRQGLWLRQV�XQGHU�ZKLFK�DFWXDO�PHDVXUHPHQWV�DUH�FDUULHG�RXW��,I�WKH�
RXWSXW�RI�D�PHDVXULQJ�V\VWHP�LV�OLQHDU�DQG�UHSHDWDEOH��LW�FDQ�EH�HDVLO\�FDOLEUDWHG�

5HSHDWDELOLW\
,W� LV� WKH� DELOLW\� RI� WKH�PHDVXULQJ� LQVWUXPHQW� WR� UHSHDW� WKH� VDPH� UHVXOWV� IRU� WKH�

PHDVXUHPHQWV�IRU�WKH�VDPH�TXDQWLW\��ZKHQ�WKH�PHDVXUHPHQW�DUH�FDUULHG�RXW�E\�WKH�VDPH�
REVHUYHU���ZLWK�WKH�VDPH�LQVWUXPHQW���XQGHU�WKH�VDPH�FRQGLWLRQV���ZLWKRXW�DQ\�FKDQJH�
LQ�WKH�ORFDWLRQ���ZLWKRXW�FKDQJH�LQ�WKH�PHWKRG�RI�PHDVXUHPHQW��DQG�WKH�PHDVXUHPHQWV�
DUH�FDUULHG�RXW�LQ�VKRUW�LQWHUYDOV�RI�WLPH��,W�PD\�EH�H[SUHVVHG�TXDQWLWDWLYHO\�LQ�WHUPV�RI�
GLVSHUVLRQ�RI�WKH�UHVXOWV�

5HSURGXFLELOLW\
5HSURGXFLELOLW\� LV� WKH� FRQVLVWHQF\� RI� SDWWHUQ� RI� YDULDWLRQ� LQ�PHDVXUHPHQW�� L�H��

FORVHQHVV�RI�WKH�DJUHHPHQW�EHWZHHQ�WKH�UHVXOWV�RI�PHDVXUHPHQWV�RI�WKH�VDPH�TXDQWLW\��
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ZKHQ�LQGLYLGXDO�PHDVXUHPHQWV�DUH�FDUULHG�RXW�
²�E\�GLIIHUHQW�REVHUYHUV
²�E\�GLIIHUHQW�PHWKRGV
²�XVLQJ�GLIIHUHQW�LQVWUXPHQWV
²�XQGHU�GLIIHUHQW�FRQGLWLRQV��ORFDWLRQ��WLPH�HWF�
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7UDQVODWH�DQG�UHPHPEHU�WKH�IROORZLQJ�ZRUGV
DFFXUDWH�� DFFXUDF\�� LQDFFXUDWH�� HUURU��SHUIRUPDQFH��SUHFLVLRQ�� VFDWWHU��GHYLDWLRQ��
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$QVZHU�WKH�IROORZLQJ�TXHVWLRQV�WR�WKH�WH[WV
���:KDW�GRHV�WKH�HUURU�LQ�PHDVXUHPHQW�GHSHQG�RQ"
���,V�WKHUH�DQ\�GLIIHUHQFH�EHWZHHQ�DFFXUDF\�DQG�SUHFLVLRQ"
���+RZ�LV�FDOOHG�WKH�UDWLR�RI�WKH�VFDOH�VSDFLQJ�WR�WKH�VFDOH�GLYLVLRQ�YDOXH"
���:KDW�PDNHV�PLFURPHWHUV�PRUH�UHDGDEOH"
���+RZ�WR�NHHS�WKH�GHYLFH�ZRUNLQJ�SURSHUO\"

(;(5&,6(��

&RPSOHWH�WKH�GLDORJXH�XVLQJ�WKH�YHUEV�LQ�EUDFNHWV�DQG�WKH�FRUUHFW�IRUP�RI�
ZLOO��JRLQJ�WR�RU�SUHVHQW�FRQWLQXRXV��7KH�FXHV�LQ�LWDOLFV�ZLOO�KHOS�\RX
-2+1��:KDW� DUH�\RX�GRLQJ
0,.(�� ,�

WRPRUURZ�
0,.(��,�

-2+1��,�UDWKHU�KRSHG�\RX¶G�VD\�WKDW�
0,.(��:KDW�WLPH�

-2+1��,¶P�QRW�VXUH�\HW��,�

0,.(��2�.�
-2+1��,�

0,.(��2�.��,�

-2+1��:KDW"�2Q�D�)ULGD\�HYHQLQJ"
0,.(��<HV��,�

-21+��2��.��,�
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���5HSURGXFLELOLW\ D��TXDOLW\�RI�EHLQJ�FRUUHFW�RU�WUXH
���6FDOH E��KRZ�ZHOO�D�GHYLFH�ZRUNV
���$ELOLW\ F��PDFKLQH�RU�WRRO�WKDW�GRHV�D�VSHFLDO�MRE
���6FKHGXOH G��YDULDWLRQ�LQ�PHDVXUHPHQWV�WDNHQ�E\�D�VLQJOH�LQVWUXPHQW�RU�

SHUVRQ�XQGHU�WKH�VDPH�FRQGLWLRQ
���3UHFLVLRQ H�� DPRXQW� FDOFXODWHG� E\� DGGLQJ� WRJHWKHU� VHYHUDO� TXDQWLWLHV��

DQG�WKHQ�GLYLGLQJ�WKLV�DPRXQW�E\�WKH�WRWDO�QXPEHU�RI�TXDQWLWLHV
���$FFXUDF\ I��WLPHWDEOH
���6FDWWHU J��TXDOLW\�RI�EHLQJ�YHU\�H[DFW�RU�FRUUHFW
���9DOXH K��VL]H��OHYHO�RU�DPRXQW�RI�VRPHWKLQJ
���3HUIRUPDQFH L��PDJQLWXGH��TXDQWLW\�RU�QXPEHU

����5HSHDWDELOLW\ M��WKURZ�RU�GURS�RYHU�D�ZLGH�DUHD�LQ�DQ�LUUHJXODU�ZD\
����$YHUDJH N��VWDWH�RI�EHLQJ�DEOH�WR�GR�VRPHWKLQJ
����'HYLFH O��PHDVXULQJ�GHYLFH
����5DWLR P��YDULDWLRQ�LQ�DYHUDJH�PHDVXUHPHQWV�REWDLQHG�ZKHQ�WZR�RU�

PRUH�SHRSOH�PHDVXUH� WKH�VDPH�SDUWV�RU� LWHPV�XVLQJ� WKH�VDPH�
PHDVXULQJ�WHFKQLTXH

����'ULIW Q�� UHODWLRQVKLS� EHWZHHQ� WZR� DPRXQWV�� UHSUHVHQWHG� E\� D� SDLU�
RI�QXPEHUV�VKRZLQJ�KRZ�PXFK�ELJJHU�RQH�DPRXQW�LV�WKDQ�WKH�
RWKHU

����9HUQLHU�VFDOH R��FKDQJH
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,W�LV�QHYHU�SRVVLEOH�WR�PHDVXUH�WKH�WUXH�YDOXH�RI�D�GLPHQVLRQ�WKHUH�LV�DOZD\V�VRPH�
HUURU��7KH�HUURU�LQ�PHDVXUHPHQW�LV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�PHDVXUHG�YDOXH�DQG�WKH�
WUXH�YDOXH�RI�WKH�PHDVXUHG�GLPHQVLRQ�

(UURU�LQ�PHDVXUHPHQW� �0HDVXUHG�YDOXH���7UXH�YDOXH
7KH�HUURU� LQ�PHDVXUHPHQW�PD\�EH�H[SUHVVHG�RU�HYDOXDWHG�HLWKHU�DV�DQ�DEVROXWH�

HUURU�RU�DV�D�UHODWLYH�HUURU�
$EVROXWH�(UURU
7UXH�DEVROXWH�HUURU�
,W�LV�WKH�DOJHEUDLF�GLIIHUHQFH�EHWZHHQ�WKH�UHVXOW�RI�PHDVXUHPHQW�DQG�WKH�FRQYHQWLRQDO�

WUXH�YDOXH�RI�WKH�TXDQWLW\�PHDVXUHG�



��

$SSDUHQW�DEVROXWH�HUURU�
,I�WKH�VHULHV�RI�PHDVXUHPHQW�DUH�PDGH�WKHQ�DOJHEUDLF�GLIIHUHQFH�EHWZHHQ�RQH�RI�

WKH�UHVXOWV�RI�PHDVXUHPHQW�DQG�WKH�DULWKPHWLFDO�PHDQ�LV�NQRZQ�DV�DSSDUHQW�DEVROXWH�
HUURU�

5HODWLYH�(UURU�
,W�LV�WKH�TXRWLHQW�RI�WKH�DEVROXWH�HUURU��WKH�YDOXH�RI�FRPSDULVRQ�XVHG�RU�FDOFXODWLRQ�RI�

WKDW�DEVROXWH�HUURU��7KLV�YDOXH�RI�FRPSDULVRQ�PD\�EH�WKH�WUXH�YDOXH��WKH�FRQYHQWLRQDO�WUXH�
YDOXH�RU�WKH�DULWKPHWLF�PHDQ�IRU�VHULHV�RI�PHDVXUHPHQW��7KH�DFFXUDF\�RI�PHDVXUHPHQW��
DQG�KHQFH�WKH�HUURU�GHSHQGV�XSRQ�VR�PDQ\�IDFWRUV��VXFK�DV�

²�FDOLEUDWLRQ�VWDQGDUG
²�ZRUN�SLHFH
²�LQVWUXPHQW
²�SHUVRQ
²�HQYLURQPHQW
7\SHV�RI�(UURUV

���6\VWHPDWLF�(UURU
7KH� HUURU� LQFOXGHV� FDOLEUDWLRQ� HUURUV�� HUURU� GXH� WR�YDULDWLRQ� LQ� WKH� DWPRVSKHULF�

FRQGLWLRQ��YDULDWLRQ�LQ�FRQWDFW�SUHVVXUH�HWF��,I�SURSHUO\�DQDO\]HG��WKHVH�HUURUV�FDQ�EH�
GHWHUPLQHG�DQG�UHGXFHG�RU�HYHQ�HOLPLQDWHG�KHQFH�DOVR�FDOOHG�FRQWUROODEOH�HUURUV��$OO�
RWKHU�V\VWHPDWLF�HUURUV�FDQ�EH�FRQWUROOHG�LQ�PDJQLWXGH�DQG�VHQVH�H[FHSW�SHUVRQDO�HUURU��
7KHVH�HUURUV�UHVXOW�IURP�LUUHJXODU�SURFHGXUH�WKDW�LV�FRQVLVWHQW�LQ�DFWLRQ��UHSHWLWLYH�LQ�
QDWXUH�DQG�LV�RI�FRQVWDQW�DQG�VLPLODU�IRUP�
���5DQGRP�(UURU

7KHVH� HUURUV� DUH� FDXVHG� GXH� WR� YDULDWLRQ� LQ� SRVLWLRQ� RI� VHWWLQJ� VWDQGDUG� DQG�
ZRUN�SLHFH�HUURU��'XH�WR�GLVSODFHPHQW�RI�OHYHO�MRLQWV�RI�LQVWUXPHQWV��GXH�WR�EDFNODVK�

HUURUV�FDQQRW�EH�GHWHUPLQHG�IURP�WKH�NQRZOHGJH�RI�PHDVXULQJ�V\VWHP�RU�FRQGLWLRQ�RI�
PHDVXUHPHQW��7KHVH�HUURUV�DUH�QRQ�FRQVLVWHQW�DQG�KHQFH�WKH�UDQGRP�HUURUV�
���(QYLURQPHQWDO�(UURU

7KHVH�HUURUV�DUH�FDXVHG�GXH� WR�HIIHFW�RI�VXUURXQGLQJ�WHPSHUDWXUH��SUHVVXUH�DQG�
KXPLGLW\�RQ�WKH�PHDVXULQJ�LQVWUXPHQW��([WHUQDO�IDFWRUV�OLNH�QXFOHDU�UDGLDWLRQ��YLEUDWLRQV�

SUHFLVLRQ�LV�UHTXLUHG��H�J��ZKLOH�XVLQJ�VOLS�JDXJH��GXH�WR�KDQGOLQJ�WKH�VOLS�JDXJHV�PD\�
DFTXLUH�KXPDQ�ERG\�WHPSHUDWXUH��ZKHUHDV�WKH�ZRUN�LV�DW����&��$�����PP�OHQJWK�ZLOO�
JR�LQ�HUURU�E\���PLFURQV�ZKLFK�LV�TXLWH�D�FRQVLGHUDEOH�HUURU��7R�DYRLG�HUURUV�RI�WKLV�
NLQG��DOO�PHWURORJ\�ODERUDWRULHV�DQG�VWDQGDUG�URRPV�ZRUOGZLGH�DUH�PDLQWDLQHG�DW����&�

&DOLEUDWLRQ
,W�LV�YHU\�PXFK�HVVHQWLDO�WR�FDOLEUDWH�WKH�LQVWUXPHQW�VR�DV�WR�PDLQWDLQ�LWV�DFFXUDF\��

FDOLEUDWH�WKH�V\VWHP�DV�D�ZKROH��VR�LQ�WKDW�FDVH�ZH�KDYH�WR�WDNH�LQWR�DFFRXQW�WKH�HUURU�
SURGXFLQJ�SURSHUWLHV�RI�HDFK�FRPSRQHQW��&DOLEUDWLRQ�LV�XVXDOO\�FDUULHG�RXW�E\�PDNLQJ�
DGMXVWPHQW�VXFK�WKDW�ZKHQ�WKH�LQVWUXPHQW�LV�KDYLQJ�]HUR�PHDVXUHG�LQSXW�WKHQ�LW�VKRXOG�



��

UHDG�RXW�]HUR�DQG�ZKHQ�WKH�LQVWUXPHQW�LV�PHDVXULQJ�VRPH�GLPHQVLRQ�LW�VKRXOG�UHDG�LW�WR�
LWV�FORVHVW�DFFXUDWH�YDOXH��,W�LV�YHU\�PXFK�LPSRUWDQW�WKDW�FDOLEUDWLRQ�RI�DQ\�PHDVXULQJ�
V\VWHP�VKRXOG�EH�SHUIRUPHG�XQGHU�WKH�HQYLURQPHQWDO�FRQGLWLRQV�WKDW�DUH�PXFK�FORVHU�
WR�WKDW�XQGHU�ZKLFK�WKH�DFWXDO�PHDVXUHPHQWV�DUH�XVXDOO\�WR�EH�WDNHQ�

&DOLEUDWLRQ�LV�WKH�SURFHVV�RI�FKHFNLQJ�WKH�GLPHQVLRQ�DQG�WROHUDQFHV�RI�D�JDXJH��RU�

RYHU�D�SHULRG�RI�WLPH��ZKLFK�LV�GHFLGHG�GHSHQGLQJ�XSRQ�WKH�XVDJH�RI�WKH�LQVWUXPHQW�RU�
RQ�WKH�PDWHULDOV�RI�WKH�SDUWV�IURP�ZKLFK�LW�LV�PDGH��7KH�GLPHQVLRQV�DQG�WKH�WROHUDQFHV�

EH�XVHG�DJDLQ�E\�FDOLEUDWLQJ�LW�RU�LV�LW�ZRUQ�RXW�RU�GHWHULRUDWHG�DERYH�WKH�OLPLW�YDOXH��,I�
LW�LV�VR�WKHQ�LW�LV�WKURZQ�RXW�RU�LW�LV�VFUDSSHG��,I�WKH�JDXJH�RU�WKH�LQVWUXPHQW�LV�IUHTXHQWO\�
XVHG�� WKHQ� LW�ZLOO� UHTXLUH�PRUH�PDLQWHQDQFH�DQG� IUHTXHQW�FDOLEUDWLRQ��&DOLEUDWLRQ�RI�
LQVWUXPHQW�LV�GRQH�SULRU�WR�LWV�XVH�DQG�DIWHUZDUGV�WR�YHULI\�WKDW�LW�LV�ZLWKLQ�WKH�WROHUDQFH�

JDXJH�ZLWK�WKH�UHIHUHQFH�VWDQGDUG�ZKRVH�FDOLEUDWLRQ�LV�WUDFHDEOH�WR�DFFHSWHG�1DWLRQDO�
VWDQGDUG�

7(;7���

',0(16,21$/�$1'�*(20(75,&�72/(5$1&(

,Q� WKH�GHVLJQ�DQG�PDQXIDFWXUH�RI�HQJLQHHULQJ�SURGXFW�D�JUHDW�GHDO�RI�DWWHQWLRQ�

GD\V�RI�PHFKDQLFDO� HQJLQHHULQJ�GXULQJ� WKH�QLQHWHHQWK�FHQWXU\�� WKH�PDMRULW\�RI� VXFK�
FRPSRQHQWV�ZHUH�DFWXDOO\�PDWHG�WRJHWKHU��WKHLU�
GLPHQVLRQV� EHLQJ� DGMXVWHG� XQWLO� WKH� UHTXLUHG�

GHPDQGHG� FUDIWVPDQVKLS� RI� D� KLJK� RUGHU� DQG�

3UHVHQW� GD\� VWDQGDUGV� RI� TXDQWLW\� SURGXFWLRQ�
LQWHUFKDQJHDELOLW\�� DQG� FRQWLQXRXV� DVVHPEO\�
RI�PDQ\�FRPSOH[�FRPSRXQGV��FRXOG�QRW�H[LVW�
XQGHU�VXFK�D�V\VWHP��QHLWKHU�FRXOG�PDQ\�RI�WKH�

WKDW�FHUWDLQ�GLPHQVLRQV�FDQ�EH�UHSURGXFHG�ZLWK�SUHFLVLRQ�RQ�DQ\�QXPEHU�RI�FRPSRQHQWV��

ZKLFK�ZKLOH�QRW�RQO\�LWVHOI�HQVXULQJ�WKH�QHFHVVDU\�DFFXUDFLHV�RI�PDQXIDFWXUH��IRUPV�D�
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���,W�PXVW�EH�EDVHG�RQ�VRPH�VWDQGDUGV��VR�WKDW�HYHU\ERG\�XQGHUVWDQGV�DOLNH�DQG�D�
JLYHQ�GLPHQVLRQ�KDV�WKH�VDPH�PHDQLQJ�DW�DOO�SODFHV�

���)RU�DQ\�EDVLF�VL]H�LW�PXVW�EH�SRVVLEOH�WR�VHOHFW�IURP�D�FDUHIXOO\�GHVLJQHG�UDQJH�RI�

���(DFK�EDVLF�VL]H�RI�KROH�DQG�VKDIW�PXVW�KDYH�D�UDQJH�RI�WROHUDQFH�YDOXHV�IRU�HDFK�RI�

���7KH�V\VWHP�PXVW�SURYLGH�IRU�ERWK�XQLODWHUDO�DQG�ELODWHUDO�PHWKRGV�RI�DSSO\LQJ�WKH�
WROHUDQFH�

���,W�PXVW�EH�SRVVLEOH�IRU�D�PDQXIDFWXUHU�WR�XVH�WKH�V\VWHP�WR�DSSO\�HLWKHU�D�KROH�
EDVHG�RU�D�VKDIW�EDVHG�V\VWHP�DV�KLV�PDQXIDFWXULQJ�UHTXLUHPHQWV�PD\�QHHG�

���7KH�V\VWHP�VKRXOG�FRYHU�ZRUN�IURP�KLJK�FODVV�WRRO�DQG�JDXJH�ZRUN�ZKHUH�YHU\�
ZLGH�OLPLWV�RI�VL]HV�DUH�SHUPLVVLEOH�

(;(5&,6(��

7UDQVODWH�DQG�UHPHPEHU�WKH�IROORZLQJ�ZRUGV
GLPHQVLRQ��FRQYHQWLRQDO��PHDQ��IULFWLRQ��EDFNODVK��SUHVVXUH��KXPLGLW\��PDLQWDLQ��

WROHUDQFH��SULRU�WR��DVVHPEO\��FUDIWVPDQVKLS��UDQJH��TXRWLHQW��WUHDW��UHYHDO��FLUFXODU�

(;(5&,6(��

:KDW�ZLOO�ZRXOG�KDSSHQ�LI�\RX
���GRQ¶W�YLUXV�FKHFN�\RXU�H�PDLO
���ZHUH�XVLQJ�\RXU�3&�DQG�WKHUH�ZDV�D�SRZHU�FXW
���LQVWDOO�D�IDVWHU�SURFHVVRU
���IRUJRW�\RXU�SDVVZRUG
���SUHVV�WKH�GHOHWH�NH\

���DGGHG�PRUH�5$0�PHPRU\

(;(5&,6(��

$QVZHU�WKH�IROORZLQJ�TXHVWLRQV�WR�WKH�WH[WV
���:KDW�LV�WKH�HUURU�RI�PHDVXUHPHQW"
���,V�WKHUH�DQ\�GLIIHUHQFH�EHWZHHQ�WUXH�DQG�DSSDUHQW�DEVROXWH�HUURUV"
���+RZ�PDQ\�W\SHV�RI�HUURUV�GR�\RX�NQRZ"
���:KDW�LV�D�VWDQGDUG�WHPSHUDWXUH�LQ�D�PHWURORJ\�ODERUDWRU\"
���:KDW�WR�GR�ZLWK�D�ZRUQ�RXW�GHYLFH"
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)LQG�SDLUV�RI�DQWRQ\PV
��QHYHU D��H[WHUQDO
��DEVROXWH E��SDVW
��WKHVH F��DOZD\V
��UHJXODU G��UDUHO\
��WKLV H��LUUHJXODU
��PXFK I��UHODWLYH
��FORVH J��ZLWKRXW
��ZLWK K��WKRVH
��HDUO\ L��OHVV

���HLWKHU«RU M��IDU
���LQWHUQDO N��WKDW
���IUHTXHQWO\ O��QHLWKHU«QRU
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ZKHQ�XVHG�LQ�D� WHFKQLFDO�VHQVH�DV� LQ�µPHDVXUHPHQW�XQFHUWDLQW\¶�RU�µXQFHUWDLQW\�RI�D�

UHDVRQDEO\�EH�DWWULEXWHG�WR�WKH�PHDVXUHG�TXDQWLW\��:KHQ�XQFHUWDLQW\�LV�HYDOXDWHG�DQG�

LQWHUYDO�
$Q\� PHDVXUHPHQW� LV� VXEMHFW� WR�

LPSHUIHFWLRQV�� VRPH� RI� WKHVH� DUH� GXH�
WR� UDQGRP� HIIHFWV�� VXFK� DV� VKRUW�WHUP�

DLUSUHVVXUH�RU�YDULDELOLW\�LQ�WKH�SHUIRUPDQFH�
RI� WKH� PHDVXUHU�� 5HSHDWHG� PHDVXUHPHQWV�
ZLOO� VKRZ� YDULDWLRQ� EHFDXVH� RI� WKHVH�
UDQGRP�HIIHFWV��2WKHU�LPSHUIHFWLRQV�DUH�GXH�
WR� WKH�SUDFWLFDO� OLPLWV� WR�ZKLFK�FRUUHFWLRQ�
FDQ� EH� PDGH� IRU� V\VWHPDWLF� HIIHFWV�� VXFK�
DV�RIIVHW�RI�D� �PHDVXULQJ� LQVWUXPHQW��GULIW�
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LQ� LWV� FKDUDFWHULVWLFV� EHWZHHQ� FDOLEUDWLRQV��
SHUVRQDO� ELDV� LQ� UHDGLQJ� DQ� DQDORJXH� VFDOH�
RU�WKH�XQFHUWDLQW\�RI�WKH�YDOXH�RI�D�UHIHUHQFH�
VWDQGDUG�

7KH� XQFHUWDLQW\� LV� D� TXDQWLWDWLYH�
LQGLFDWLRQ�RI�WKH�TXDOLW\�RI�WKH�UHVXOW��,W�JLYHV�
DQ� DQVZHU� WR� WKH� TXHVWLRQ�� KRZ� ZHOO� GRHV�
WKH�UHVXOW�UHSUHVHQW�WKH�YDOXH�RI�WKH�TXDQWLW\�
EHLQJ�PHDVXUHG"�,W�DOORZV�XVHUV�RI�WKH�UHVXOW�
WR�DVVHVV� LWV� UHOLDELOLW\�� IRU�H[DPSOH� IRU� WKH�
SXUSRVHV� RI� FRPSDULVRQ� RI� UHVXOWV� IURP�
GLIIHUHQW� VRXUFHV� RU� ZLWK� UHIHUHQFH� YDOXHV��

FDQ�KHOS�WR�UHGXFH�EDUULHUV�WR�WUDGH�

UHJXODWLRQ�� ,Q� WKLV� FDVH�� NQRZOHGJH� RI� WKH� XQFHUWDLQW\� VKRZV� ZKHWKHU� WKH� UHVXOW� LV�
ZHOO�ZLWKLQ�WKH�WKH�DFFHSWDEOH�OLPLWV�RU�RQO\�MXVW�PDNHV�LW��2FFDVLRQDOO\�D�UHVXOW�LV�VR�
FORVH�WR�WKH�OLPLW�WKDW�WKH�ULVN�DVVRFLDWHG�ZLWK�WKH�SRVVLELOLW\�WKDW�WKH�SURSHUW\�WKDW�ZDV�
PHDVXUHG�PD\�QRW�IDOO�ZLWKLQ�WKH�OLPLW��RQFH�WKH�XQFHUWDLQW\�KDV�EHHQ�DOORZHG�IRU��PXVW�
EH�FRQVLGHUHG�

6XSSRVH� WKDW� D� FXVWRPHU� KDV� WKH� VDPH� WHVW� GRQH� LQ�PRUH� WKDQ� RQH� ODERUDWRU\��
SHUKDSV� RQ� WKH� VDPH� VDPSOH��PRUH� OLNHO\� RQ�ZKDW� WKH\�PD\� UHJDUG� DV� DQ� LGHQWLFDO�
VDPSOH�RI�WKH�VDPH�SURGXFW��:RXOG�ZH�H[SHFW�WKH�ODERUDWRULHV�WR�JHW�LGHQWLFDO�UHVXOWV"�

OLPLW�LW�PD\�EH�WKDW�RQH�ODERUDWRU\�LQGLFDWHV�IDLOXUH�ZKHUHDV�DQRWKHU�LQGLFDWHV�D�SDVV��
)URP� WLPH� WR� WLPH� DFFUHGLWDWLRQ� ERGLHV� KDYH� WR� LQYHVWLJDWH� FRPSODLQWV� FRQFHUQLQJ�
VXFK�GLIIHUHQFHV��7KLV�FDQ�LQYROYH�PXFK�WLPH�DQG�HIIRUW�IRU�DOO�SDUWLHV��ZKLFK�LQ�PDQ\�
FDVHV�FRXOG�KDYH�EHHQ�DYRLGHG�LI�WKH�XQFHUWDLQW\�RI�WKH�UHVXOW�KDG�EHHQ�NQRZQ�E\�WKH�
FXVWRPHU�

XQFHUWDLQW\� RI�PHDVXUHPHQW�7KH� SUREOHPV� SUHVHQWHG� E\� WKHVH� UHTXLUHPHQWV� YDU\� LQ�

D�FDOLEUDWLRQ�RU�WHVW��&RQVHTXHQWO\��FDOLEUDWLRQ�ODERUDWRULHV�DUH�XVHG�WR�HYDOXDWLQJ�DQG�
UHSRUWLQJ�XQFHUWDLQW\��,Q�DFFUHGLWHG�ODERUDWRULHV�WKH�XQFHUWDLQW\�HYDOXDWLRQ�LV�VXEMHFW�WR�

WKH�ODERUDWRU\�
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8QFHUWDLQW\�LV�D�FRQVHTXHQFH�RI�WKH�XQNQRZQ�
VLJQ� RI� UDQGRP� HIIHFWV� DQG� OLPLWV� WR� FRUUHFWLRQV�
IRU� V\VWHPDWLF� HIIHFWV� DQG� LV� WKHUHIRUH� H[SUHVVHG�
DV�D�TXDQWLW\�� L�H��DQ� LQWHUYDO�DERXW� WKH�UHVXOW�� ,W� LV�
HYDOXDWHG� E\� FRPELQLQJ� D� QXPEHU� RI� XQFHUWDLQW\�

E\� HYDOXDWLRQ� RI� WKH� UHVXOWV� RI� VHYHUDO� UHSHDWHG�
PHDVXUHPHQWV�RU�E\�HVWLPDWLRQ�EDVHG�RQ�GDWD�IURP�
UHFRUGV��SUHYLRXV�PHDVXUHPHQWV��NQRZOHGJH�RI�WKH�
HTXLSPHQW�DQG�H[SHULHQFH�RI�WKH�PHDVXUHPHQW�

,Q�PRVW�FDVHV��UHSHDWHG�PHDVXUHPHQW�UHVXOWV�DUH�
GLVWULEXWHG�DERXW�WKH�DYHUDJH�LQ�WKH�IDPLOLDU�EHOO�VKDSHG�FXUYH�RU�QRUPDO�GLVWULEXWLRQ��
LQ�ZKLFK�WKHUH�LV�D�JUHDWHU�SUREDELOLW\�WKDW�WKH�YDOXH�OLHV�FORVHU�WR�WKH�PHDQ�WKDQ�WR�WKH�
H[WUHPHV��7KH�HYDOXDWLRQ�IURP�UHSHDWHG�PHDVXUHPHQWV�LV�GRQH�E\�DSSO\LQJ�D�UHODWLYHO\�
VLPSOH�PDWKHPDWLFDO�IRUPXOD��7KLV�LV�GHULYHG�IURP�VWDWLVWLFDO�WKHRU\�DQG�WKH�SDUDPHWHU�
WKDW�LV�GHWHUPLQHG�LV�WKH�VWDQGDUG�GHYLDWLRQ�

DUH�DOVR�H[SUHVVHG�DV�VWDQGDUG�GHYLDWLRQV��DOWKRXJK�WKH\�PD\�QRW�DOZD\V�EH�FKDUDFWHULVHG�
E\�WKH�QRUPDO�GLVWULEXWLRQ��)RU�H[DPSOH��LW�PD\�EH�SRVVLEOH�RQO\�WR�HVWLPDWH�WKDW�WKH�

SUREDELOLW\�RI�LW�O\LQJ�DQ\ZKHUH�ZLWKLQ�WKRVH�ERXQGV��7KLV�LV�NQRZQ�DV�D�UHFWDQJXODU�
GLVWULEXWLRQ�� 7KHUH� DUH� VLPSOH� PDWKHPDWLFDO� H[SUHVVLRQV� WR� HYDOXDWH� WKH� VWDQGDUG�
GHYLDWLRQ� IRU� WKLV� DQG�D�QXPEHU�RI�RWKHU�GLVWULEXWLRQV�HQFRXQWHUHG� LQ�PHDVXUHPHQW��
$Q�LQWHUHVWLQJ�RQH�WKDW�LV�VRPHWLPHV�HQFRXQWHUHG��H�J��LQ�(0&�PHDVXUHPHQWV��LV�WKH�
8�VKDSHG�GLVWULEXWLRQ�

7KH�PHWKRG�RI�FRPELQLQJ� WKH�XQFHUWDLQW\�FRPSRQHQWV� LV�DLPHG�DW�SURGXFLQJ�D�
UHDOLVWLF�UDWKHU�WKDQ�SHVVLPLVWLF�FRPELQHG�XQFHUWDLQW\��7KLV�XVXDOO\�PHDQV�ZRUNLQJ�RXW�

RQH�VWDQGDUG�GHYLDWLRQ�OHYHO���RU��XVXDOO\��DQ�H[SDQGHG�XQFHUWDLQW\�LV�UHSRUWHG��7KLV�LV�WKH�
FRPELQHG�VWDQGDUG�XQFHUWDLQW\�PXOWLSOLHG�E\�ZKDW�LV�NQRZQ�DV�D�FRYHUDJH�IDFWRU��7KH�
JUHDWHU�WKLV�IDFWRU�WKH�ODUJHU�WKH�XQFHUWDLQW\�LQWHUYDO�DQG��FRUUHVSRQGLQJO\��WKH�KLJKHU�

RI�DSSUR[LPDWHO\�����D�FRYHUDJH�IDFWRU�RI���LV�XVHG��:KHQ�UHSRUWLQJ�XQFHUWDLQW\�LW�LV�

ODERUDWRULHV� WR� HYDOXDWH� XQFHUWDLQW\� FRQVLVWHQWO\��/DERUDWRULHV� DUH� EHLQJ� HQFRXUDJHG�
WR�HYDOXDWH�XQFHUWDLQW\�� HYHQ�ZKHQ� UHSRUWLQJ� LV�QRW� UHTXLUHG�� WKH\�ZLOO� WKHQ�EH�DEOH�
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WR� DVVHVV� WKH� TXDOLW\� RI� WKHLU� RZQ� UHVXOWV� DQG� ZLOO� EH�

7KH�SURFHVV�RI�HYDOXDWLRQ�KLJKOLJKWV� WKRVH�DVSHFWV�RI�D�
WHVW�RU�FDOLEUDWLRQ� WKDW�SURGXFH� WKH�JUHDWHVW�XQFHUWDLQW\�
FRPSRQHQWV��WKXV�LQGLFDWLQJ�ZKHUH�LPSURYHPHQWV�FRXOG�

XQFHUWDLQW\�FRQWULEXWLRQV�FRXOG�EH�DFFHSWHG�IURP�VRPH�

LQWHUYDO��7KLV�FRXOG�JLYH�WKH�RSSRUWXQLW\�WR�XVH�FKHDSHU�� OHVV�VHQVLWLYH�HTXLSPHQW�RU�

8QFHUWDLQW\�HYDOXDWLRQ�LV�EHVW�GRQH�E\�SHUVRQQHO�ZKR�DUH�WKRURXJKO\�IDPLOLDU�ZLWK�
WKH�WHVW�RU�FDOLEUDWLRQ�DQG�XQGHUVWDQG�WKH�OLPLWDWLRQV�RI�WKH�PHDVXULQJ�HTXLSPHQW�DQG�

WKH� DVVXPSWLRQV� WKDW�ZHUH�PDGH�� H�J�� FRQFHUQLQJ� WKH� GLVWULEXWLRQ� IXQFWLRQV� UHIHUUHG�
WR�DERYH��DQG�WKH�VRXUFHV�RI�LQIRUPDWLRQ�IRU�WKH�HVWLPDWLRQ�RI�FRPSRQHQW�XQFHUWDLQW\�

UHOHYDQW�PDWHULDOV�

(;(5&,6(��

7UDQVODWH�DQG�UHPHPEHU�WKH�IROORZLQJ�ZRUGV

YDULDEOH��GULIW��TXDQWLW\��TXDOLW\��DVVHVV��DVVHVVPHQW��DFFHVV��VDPSOH��FRPSODLQW��FRPSODLQ��
HYDOXDWH��HYDOXDWLRQ��GHYLDWLRQ��ERXQG��VTXDUH��VTXDUH�URRW��KLJKOLJKW��LPSURYHPHQWV��
LPSURYH��LPSURYHG��SURYH��DVVXPSWLRQ��DVVXPH�

(;(5&,6(��

7UDQVIRUP�WKH�IROORZLQJ�DFWLYH�VHQWHQFHV�LQWR�SDVVLYH�RQHV
���1RERG\�ZLOO�NQRZ�WKH�UHVXOW�RI�WKH�FRQGXFWHG�WHVW�XQWLO�ODWH�WRQLJKW�
��������������������������������������������������������������������������������������������������������������������������������������
���7KH�ODERUDWRU\�DVVLVWDQW�FOHDQV�WKH�HTXLSPHQW�WKRURXJKO\�HYHU\�GD\�
��������������������������������������������������������������������������������������������������������������������������������������
���7KH\�KDYH�SRVWSRQHG�WKH�VWDII�PHHWLQJ�XQWLO�QH[W�)ULGD\�
��������������������������������������������������������������������������������������������������������������������������������������
���7KH\�ZHUH�ZULWLQJ�D�UHSRUW�DERXW�XQFHUWDLQW\�GXULQJ�WKH�ZKROH�HYHQLQJ�\HVWHUGD\�
��������������������������������������������������������������������������������������������������������������������������������������
���+H�LV�DSSO\LQJ�D�FRPSOH[�PDWKHPDWLFDO�VROXWLRQ�WR�WKH�JLYHQ�SUREOHP�
��������������������������������������������������������������������������������������������������������������������������������������
���7KH\�VKRXOG�KDYH�DFFHSWHG�WKH�0.6�V\VWHP�IURP�WKH�YHU\�EHJLQQLQJ�
��������������������������������������������������������������������������������������������������������������������������������������



��

���6KH�LV�JRLQJ�WR�GLYLGH�LW�LQWR�VPDOOHU�SDUWV�
�����������������������������������������������������������������������������������������������������������������������������������
��� (J\SWLDQV� GHYHORSHG� D� XQLYHUVDO� EODFN� JUDQLWH� FXELW� WR� VWDQGDUGL]H� OHQJWK�
PHDVXUHPHQW�

��������������������������������������������������������������������������������������������������������������������������������������

(;(5&,6(��

$QVZHU�WKH�IROORZLQJ�TXHVWLRQV�WR�WKH�WH[WV
���:KDW�LV�FDOOHG�³PHDVXUHPHQW�XQFHUWDLQW\´"

���:LOO�WKH�UHVXOW�RI�PHDVXUHPHQW�GRQH�E\�IHZ�ODERUDWRULHV�EH�WKH�VDPH�RQ�WKH�VDPH�
SURGXFW"

���:KDW�LV�NQRZQ�WR�EH�D�FRYHUDJH�IDFWRU"
���:KDW�LV�WKH�UHDVRQ�RI�HQFRXUDJLQJ�ODERUDWRULHV�WR�HYDOXDWH�XQFHUWDLQW\"

(;(5&,6(��

)LQG�SDLUV�RI�DQWRQ\PV�DQG�V\QRQ\PV
��LPSRUW D��SOXV
��LQFUHDVH E��IDFLOLWDWH
��REOLJDWRU\ F��QHHG
��YHQGRU G��H[SRUW
��OLPLWHG H��YROXQWDU\
��UHTXLUHPHQW I��WKDQNV�WR
��KHOS J��H[WUHPHO\
��FRQVWDQW K��GHFUHDVH
��GXH�WR L��XQOLPLWHG
���GUDVWLFDOO\ M��FXVWRPHU
���DGYDQWDJH N��VR
���WKXV O��SHUPDQHQW



��
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,W� LV� DVVRFLDWLQJ� QXPEHUV�ZLWK� SK\VLFDO� TXDQWLWLHV� DQG� VR�

WRZDUGV�PDWKHPDWLFV��2QFH�WKH�VWHS�RI�DVVRFLDWLQJ�QXPEHUV�
ZLWK�SK\VLFDO�REMHFWV�KDV�EHHQ�PDGH��LW�EHFRPHV�SRVVLEOH�WR�
FRPSDUH�WKH�REMHFWV�E\�FRPSDULQJ�WKH�DVVRFLDWHG�QXPEHUV��
7KLV�OHDGV�WR�WKH�GHYHORSPHQW�RI�PHWKRGV�RI�ZRUNLQJ�ZLWK�
QXPEHUV�

7KH� HDUOLHVW� ZHLJKWV� VHHP� WR� KDYH� EHHQ� EDVHG� RQ�
WKH�REMHFWV� EHLQJ�ZHLJKHG�� IRU� H[DPSOH� VHHGV� DQG�EHDQV��
$QFLHQW�PHDVXUHPHQW�RI� OHQJWK�ZDV�EDVHG�RQ� WKH�KXPDQ�
ERG\�� IRU� H[DPSOH� WKH� OHQJWK� RI� D� IRRW�� WKH� OHQJWK� RI� D�
VWULGH��WKH�VSDQ�RI�D�KDQG��DQG�WKH�EUHDGWK�RI�D�WKXPE��7KHUH�
ZHUH� XQEHOLHYDEO\� PDQ\� GLIIHUHQW� PHDVXUHPHQW� V\VWHPV�
GHYHORSHG�LQ�HDUO\�WLPHV��PRVW�RI�WKHP�RQO\�EHLQJ�XVHG�LQ�
D�VPDOO�ORFDOLW\��2QH�ZKLFK�JDLQHG�D�FHUWDLQ�XQLYHUVDO�QDWXUH�ZDV�WKDW�RI�WKH�(J\SWLDQ�
FXELW�GHYHORSHG�DURXQG������%&��%DVHG�RQ�WKH�KXPDQ�ERG\�� LW�ZDV� WDNHQ�WR�EH� WKH�

GLIIHUHQW� OHQJWKV�RI�DUP�� WKH�(J\SWLDQV�GHYHORSHG�D�VWDQGDUG� UR\DO�FXELW�ZKLFK�ZDV�
SUHVHUYHG�LQ�WKH�IRUP�RI�D�EODFN�JUDQLWH�URG�DJDLQVW�ZKLFK�HYHU\RQH�FRXOG�VWDQGDUGL]H�
WKHLU�RZQ�PHDVXULQJ�URGV�

7R�PHDVXUH� VPDOOHU� OHQJWKV� UHTXLUHG� VXEGLYLVLRQV� RI� WKH� UR\DO� FXELW��$OWKRXJK�
ZH�PLJKW�WKLQN�WKHUH�LV�DQ�LQHVFDSDEOH�ORJLF�LQ�GLYLGLQJ�LW�LQ�D�V\VWHPDWLF�PDQQHU��WKLV�
LJQRUHV�WKH�ZD\�WKDW�PHDVXULQJ�JUHZ�XS�ZLWK�SHRSOH�PHDVXULQJ�VKRUWHU�OHQJWKV�XVLQJ�

RWKHU�SDUWV�RI�WKH�KXPDQ�ERG\��7KH�GLJLW�
ZDV� WKH� VPDOOHVW� EDVLF� XQLW�� EHLQJ� WKH�

LQ�D�FXELW����GLJLWV�LQ�D�SDOP����GLJLWV�LQ�

VSDQ�� ��� GLJLWV� LQ� D� VPDOO� FXELW�� DQG�
VHYHUDO�RWKHU�VLPLODU�PHDVXUHPHQWV��1RZ�



��

RQH�PLJKW�ZDQW�PHDVXUHV�VPDOOHU�WKDQ�D�GLJLW��DQG�IRU�WKLV�WKH�(J\SWLDQV�XVHG�PHDVXUHV�
FRPSRVHG�RI�XQLW�IUDFWLRQV�

,W� LV� QRW� VXUSULVLQJ� WKDW� WKH� HDUOLHVW� PDWKHPDWLFV� ZKLFK� FRPHV� GRZQ� WR� XV� LV�
FRQFHUQHG�ZLWK�SUREOHPV�DERXW�ZHLJKWV�DQG�PHDVXUHV�IRU�WKLV�LQGHHG�PXVW�KDYH�EHHQ�
RQH�RI�WKH�HDUOLHVW�UHDVRQV�WR�GHYHORS�WKH�VXEMHFW��(J\SWLDQ�SDS\UL��IRU�H[DPSOH��FRQWDLQ�
PHWKRGV�IRU�VROYLQJ�HTXDWLRQV�ZKLFK�DULVH�IURP�SUREOHPV�DERXW�ZHLJKWV�DQG�PHDVXUHV�

7(;7��

%$%</21,$1�)227

RI� WKH� %DE\ORQLDQV� DURXQG� ����� %&�� 7KHLU� EDVLF�
XQLW� RI� OHQJWK� ZDV�� OLNH� WKH� (J\SWLDQV�� WKH� FXELW��

7KH�%DE\ORQLDQ�FXELW�ZDV�GLYLGHG�LQWR����NXV�ZKLFK�
LV�LQWHUHVWLQJ�VLQFH�WKH�NXV�PXVW�KDYH�EHHQ�DERXW�D�

DOVR�FORVHO\�FRQQHFWHG�WR�WKH�%DE\ORQLDQ�EDVH����QXPEHU�V\VWHP��$�%DE\ORQLDQ�IRRW�

1RZ�ZH�FRPPHQWHG�LQ�WKH�SUHYLRXV�SDUDJUDSK�DERXW�D�VXEGLYLVLRQ�RI�D�%DE\ORQLDQ�
XQLW�ZKLFK�ZDV�FORVHO\�UHODWHG�WR�WKHLU�QXPEHU�V\VWHP��7KLV�SUHVHQWV�D�SUREOHP�DV�ZH�
ORRN� DW� GHYHORSLQJ� V\VWHPV� RI�PHDVXUHV��0DQ\� HDUO\� QXPEHU� V\VWHPV� WHQGHG� WR� EH�

VXFK� V\VWHPV�ZHUH� QRW� SRVLWLRQDO� V\VWHPV�� VR� WKH� UHDVRQ� WR� XVH�PXOWLSOHV� RI� WHQ� LQ�
PHDVXUHPHQW�VXEGLYLVLRQ�ZDV�OHVV�VWURQJ��$OVR�WHQ�LV�DQ�XQIRUWXQDWH�QXPEHU�LQWR�ZKLFK�
WR�GLYLGH�D�XQLW�RI�PHDVXUHPHQW�VLQFH�LW�RQO\�GLYLGHV�QDWXUDOO\�LQWR��

�
����

�
����

��
���%DVLQJ�

VXEGLYLVLRQV�RQ�����PHDQ�WKDW��
�
����

�
����

�
����

�
����

��
�DUH�QDWXUDO�VXEGLYLVLRQV��JLYLQJ�PXFK�

PRUH� UDQJH� IRU� WUDGLQJ�TXDQWLWLHV��+RZHYHU�� VLQFH�PRVW�PHDVXULQJ�V\VWHPV�VHHP� WR�
KDYH� JURZQ� XS� DV� D� FRPELQDWLRQ� RI� GLIIHUHQW� ©QDWXUDOª�
PHDVXUHV�� QR� GHFLVLRQ� DERXW� D� QXPEHU� WR� VXEGLYLGH� E\�
ZRXOG� DULVH�� 2QH� H[FHSWLRQ�� DQG� WKH� HDUOLHVW� NQRZQ�
GHFLPDO�V\VWHP�RI�ZHLJKWV�DQG�PHDVXUHV��LV�WKH�+DUDSSDQ�
V\VWHP�

EHWZHHQ������%&�DQG������%&��7KH�+DUDSSDQV�DSSHDU�WR�
KDYH�DGRSWHG�D�XQLIRUP�V\VWHP�RI�ZHLJKWV�DQG�PHDVXUHV��
$Q� DQDO\VLV� RI� WKH� ZHLJKWV� GLVFRYHUHG� LQ� H[FDYDWLRQV�
VXJJHVWV�WKDW�WKH\�KDG�WZR�GLIIHUHQW�VHULHV��ERWK�GHFLPDO�LQ�
QDWXUH��ZLWK�HDFK�GHFLPDO�QXPEHU�PXOWLSOLHG�DQG�GLYLGHG�
E\�WZR��7KH�PDLQ�VHULHV�KDV�UDWLRV�RI����������������������



��

�������������������������������DQG������6HYHUDO�VFDOHV�IRU�WKH�PHDVXUHPHQW�RI�OHQJWK�
ZHUH�DOVR�GLVFRYHUHG�GXULQJ�H[FDYDWLRQV��2QH�ZDV�D�GHFLPDO�VFDOH�EDVHG�RQ�D�XQLW�RI�

WKH�PHDVXUH�RI�D�©IRRWª��DOWKRXJK�WKLV�VXJJHVWV�WKH�+DUDSSDQV�KDG�UDWKHU�ODUJH�IHHW��
$QRWKHU�VFDOH�ZDV�GLVFRYHUHG�ZKHQ�D�EURQ]H�URG�ZDV�IRXQG�WR�KDYH�PDUNV�LQ�OHQJWKV�RI�
������LQFKHV��,W�LV�FHUWDLQO\�VXUSULVLQJ�WKH�DFFXUDF\�ZLWK�ZKLFK�WKHVH�VFDOHV�DUH�PDUNHG��

RI�D�VWULGH��0HDVXUHPHQWV�RI�WKH�UXLQV�RI�WKH�EXLOGLQJV�ZKLFK�KDYH�EHHQ�H[FDYDWHG�VKRZ�
WKDW�WKHVH�XQLWV�RI�OHQJWK�ZHUH�DFFXUDWHO\�XVHG�E\�WKH�+DUDSSDQV�LQ�WKHLU�FRQVWUXFWLRQ�

(;(5&,6(��

7UDQVODWH�DQG�UHPHPEHU�WKH�IROORZLQJ�ZRUGV
FRQVWLWXWH��FRQVWLWXWLRQ��FRPSDUH��FRPSDUHG��FRPSDULQJ��FRPSDUDWRU�� IRRW�� IHHW��

FRPSDUDEOH��VHHG��EHDQ��VWULGH��VSDQ��EUHDGWK��WKXPE��(J\SW��(J\SWLDQ��%&��$'��DUP��
HOERZ��H[WHQG��H[WHQGLQJ��H[WHQGHG��UR\DO�FXELW��SUHVHUYH��SUHVHUYHG��SUHVHUYLQJ��URG��

(;(5&,6(��

$QVZHU�WKH�IROORZLQJ�TXHVWLRQV�WR�WKH�WH[WV
���:KDW�SDUWV�RI�KXPDQ�ERG\�ZHUH�XVHG�E\�DQFLHQW�SHRSOH�IRU�OHQJWK�PHDVXUHPHQW"
���:KR�PDGH�D�VWDQGDUG�UR\DO�FXELW"
���'R�\RX�NQRZ�WKH�VL]H�RI�D�%DE\ORQLDQ�FXELW"
���&DQ�\RX�QDPH�ZKHUH�WKH�HDUOLHVW�GHFLPDO�V\VWHP�RI�ZHLJKWV�DQG�PHDVXUHV�ZDV�
XVHG"

���:KDW�QXPEHU�LV�PRUH�QDWXUDO�IRU�IXUWKHU�VXEGLYLVLRQ"

(;(5&,6(��

:ULWH�WKH�VLPSOH�SDVW�DQG�WKH�SDVW�SDUWLFLSOH�RI�HDFK�RI�WKH�IROORZLQJ�YHUEV
6LPSOH�SDVW 3DVW�SDUWLFLSOH

UXQ UDQ UXQ
VSHDN ����������������������������������� �����������������������������������

����������������������������������� �����������������������������������
GULYH ����������������������������������� �����������������������������������
WKURZ ����������������������������������� �����������������������������������
ULGH ����������������������������������� �����������������������������������
VSHQG ����������������������������������� �����������������������������������
SXW ����������������������������������� �����������������������������������
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JLYH ����������������������������������� �����������������������������������
WHDFK ����������������������������������� �����������������������������������
IRUJHW ����������������������������������� �����������������������������������
NQRZ ����������������������������������� �����������������������������������

(;(5&,6(��

7UDQVODWH�WKH�IROORZLQJ�VHQWHQFHV�SD\LQJ�DWWHQWLRQ�WR�3DUWLFLSOHV
���5DGLRZDYHV�DUH�HPLWWHG�IURP�D�FRQGXFWRU�FDUU\LQJ�WKH�DOWHUQDWLQJ�FXUUHQW�
���%HLQJ�KHDWHG�PDJQHWL]HG�VWHHO�ORVHV�LWV�PDJQHWLVP�
��� ;�UD\V� DUH� SURGXFHG� ZKHQ� PDWWHU� LV� ERPEDUGHG� E\� D� IDVW� PRYLQJ� VWUHDP� RI�
QHJDWLYHO\�FKDUJHG�SDUWLFOHV�

���7KH�FXUUHQW�SDVVLQJ�WKURXJK�D�ZLUH�ZLOO�KHDW�LW�
���&RPSXWHUV�VRUW�WKH�GDWD�UHFHLYHG�
���7KH�H[SHULPHQWV�UHIHUUHG�WR�LQ�RXU�DUWLFOH�GHPRQVWUDWH�QHZ�DSSURDFKHV�WR�VWDQGDUGV�
���7KH�PHWKRG�VXJJHVWHG�E\�D�GHVLJQHU�ZDV�RI�JUHDW�SUDFWLFDO�LPSRUWDQFH�
���+DYLQJ�EHHQ�SXEOLVKHG� LQ������� WKH� WKUHH� ODZV�RI�PRWLRQ�DUH�VWLOO� WKH�EDVLF� IRU�

���7KH�WHPSHUDWXUH�XVHG�GHSHQGHG�RQ�WKH�VXEVWDQFHV�HQWHULQJ�WKH�UHDFWLRQ�
����7KH�SURJUDP�GHYHORSHG�ZDV�RIIHUHG�E\�1,67�

81,7��
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(XURSHDQ�V\VWHPV�RI�PHDVXUHPHQW�ZHUH�RULJLQDOO\�EDVHG�RQ�5RPDQ�PHDVXUHV��
ZKLFK�LQ�WXUQ�ZHUH�EDVHG�RQ�WKRVH�RI�*UHHFH��7KH�*UHHNV�XVHG�DV�WKHLU�EDVLF�PHDVXUH�RI�

LQ�D�*UHHN�FXELW��7KHVH�XQLWV�RI�OHQJWK��DV�ZHUH�WKH�*UHHN�XQLWV�RI�ZHLJKW�DQG�YROXPH��
ZHUH�GHULYHG�IURP�WKH�(J\SWLDQ�DQG�%DE\ORQLDQ�
XQLWV�� 7UDGH�� RI� FRXUVH�� ZDV� WKH� PDLQ� UHDVRQ�
ZK\�XQLWV� RI�PHDVXUHPHQW�ZHUH� VSUHDG�PRUH�
ZLGHO\� WKDQ� WKHLU� ORFDO� DUHDV�� ,Q� DURXQG� ����
%&�$WKHQV�ZDV�D�FHQWUH�RI�WUDGH�IURP�D�ZLGH�
DUHD�� 7KH� $JRUD� ZDV� WKH� FRPPHUFLDO� FHQWUH�
RI� WKH� FLW\� DQG� ZH� NQRZ� IURP� WKH� SOD\V� RI�
$ULVWRSKDQHV� WKH� W\SH�RI�QRLV\�GHDOLQJ�ZKLFK�

ZHQW�RQ�WKHUH��0RVW�GLVSXWHV�ZRXOG�DULVH�RYHU�WKH�ZHLJKWV�DQG�PHDVXUHV�RI�WKH�JRRGV�
EHLQJ� WUDGHG�� DQG� WKHUH� D� VWDQGDUG� VHW� RI�PHDVXUHV� NHSW� LQ� RUGHU� WKDW� VXFK�GLVSXWHV�
PLJKW�EH�VHWWOHG�IDLUO\��7KH�VL]H�RI�D�FRQWDLQHU�WR�PHDVXUH�QXWV��GDWHV��EHDQV��DQG�RWKHU�
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VXFK�LWHPV��KDG�EHHQ�ODLG�GRZQ�E\�ODZ�DQG�LI�
D�FRQWDLQHU�ZDV�IRXQG�QRW� WR�FRQIRUP�WR� WKH�

FRQWDLQHU�GHVWUR\HG�
7KH�5RPDQV�DGDSWHG�WKH�*UHHN�V\VWHP��

7KH\�KDG�DV�D�EDVLV�WKH�IRRW�ZKLFK�ZDV�GLYLGHG�

IDFW� WKH�VDPH���7KH�5RPDQV�GLG�QRW�XVH� WKH�FXELW�EXW��SHUKDSV�EHFDXVH�PRVW�RI� WKH�

RI�ZKHUH� WKH� ULJKW� IRRW� ODQGV� DV� RQH�ZDONV���7KHQ� ������ SDFHV�PHDVXUHG� D�5RPDQ�
PLOH�ZKLFK�LV�UHDVRQDEO\�FORVH�WR�WKH�%ULWLVK�PLOH�DV�XVHG�WRGD\��7KLV�5RPDQ�V\VWHP�
ZDV�DGRSWHG��ZLWK�ORFDO�YDULDWLRQV��WKURXJKRXW�(XURSH�DV�WKH�5RPDQ�(PSLUH�VSUHDG��
+RZHYHU��LI�RQH�ORRNV�DW�D�FRXQWU\�OLNH�(QJODQG��LW�ZDV�LQYDGHG�DW�GLIIHUHQW�WLPHV�E\�
PDQ\�SHRSOHV�EULQJLQJ� WKHLU�RZQ�PHDVXUHV��7KH�$QJOHV��6D[RQV��DQG�-XWHV�EURXJKW�
PHDVXUHV�VXFK�DV�WKH�SHUFK��URG�DQG�IXUORQJ��7KH�IDWKRP�KDV�D�'DQLVK�RULJLQ��DQG�ZDV�

D�*HUPDQ�PHDVXUH�RI�ZRROOHQ�FORWK�
,Q�(QJODQG�DQG�)UDQFH�PHDVXUHV�GHYHORSHG�LQ�UDWKHU�GLIIHUHQW�ZD\V��:H�KDYH�VHHQ�

DERYH�KRZ�WKH�SUREOHP�RI�VWDQGDUGL]DWLRQ�RI�PHDVXUHV�DOZD\V�SUHVHQWHG�SUREOHPV��DQG�
LQ�HDUO\���WK�FHQWXU\�(QJODQG�D�UR\DO�RUGLQDQFH�$VVL]H�RI�:HLJKWV�DQG�0HDVXUHV�JDYH�

7KH�$FW�RI�8QLRQ�EHWZHHQ�(QJODQG�DQG�6FRWODQG�GHFUHHG�WKDW�WKHVH�VWDQGDUGV�ZRXOG�
KROG� DFURVV� WKH�ZKROH�RI�*UHDW�%ULWDLQ��/RFDOO\�� KRZHYHU�� WKHVH� VWDQGDUGV�ZHUH�QRW�
DOZD\V�DGKHUHG�WR�DQG�GLVWULFWV�VWLOO�UHWDLQHG�WKHLU�RZQ�PHDVXUHV��2I�FRXUVH��DOWKRXJK�DQ�
DWWHPSW�KDG�EHHQ�PDGH�WR�VWDQGDUGL]H�PHDVXUHV��QR�DWWHPSW�KDG�EHHQ�PDGH�WR�UDWLRQDOL]H�

WKH�RUGLQDQFH�DV�UDWKHU�VWUDQJH�VXEGLYLVLRQV�RI�HDFK�RWKHU��6FLHQWLVWV�KDG�ORQJ�VHHQ�WKH�

LQ�WKH�7RZHU�RI�/RQGRQ�

7(;7��

,'($6�2)�,17(51$7,21$/�6<67(0�2)�0($685(0(17

,Q�)UDQFH��RQ� WKH�RWKHU�KDQG�� WKHUH�ZDV�QR�VWDQGDUGL]DWLRQ�DQG�DV� ODWH�DV������
$UWKXU�<RXQJ�ZURWH�LQ�©7UDYHOV�GXULQJ�WKH�\HDUV�����������������ª�SXEOLVKHG�LQ�������

,Q� IDFW� LW� KDV� EHHQ� HVWLPDWHG� WKDW� )UDQFH� KDG� DERXW� ���� GLIIHUHQW� QDPHV� IRU�



��

PHDVXUHV� DW� WKLV� WLPH�� DQG� WDNLQJ� LQWR� DFFRXQW� WKHLU�
GLIIHUHQW� YDOXHV� LQ� GLIIHUHQW� WRZQV�� DURXQG� ��������

SRZHUV�ZKLFK� UHVLGHG� LQ� WKH� KDQGV� RI� ORFDO� QREOHV�ZKR�
KDG�UHVLVWHG�DOO�DWWHPSWV�E\�WKH�)UHQFK�.LQJ�RYHU�FHQWXULHV�
WR�VWDQGDUGL]H�PHDVXUHV��'LGHURW�DQG�G¶$OHPEHUW�LQ�WKHLU�
(QF\FORSpGLH� JUHDWO\� UHJUHWWHG� WKH� GLYHUVLW\�� EXW� VDZ�
QR� SRVVLEOH� DFFHSWDEOH� VROXWLRQ� WR� WKH� SUREOHP�� 6RPH�

)UHQFK�VFLHQWLVWV�KDG�SURSRVHG�XQLIRUP�V\VWHPV�DW�OHDVW�����\HDUV�EHIRUH�WKH�)UHQFK�
5HYROXWLRQ��*DEULHO�0RXWRQ�� LQ� ������ KDG� VXJJHVWHG� WKDW� WKH�ZRUOG� VKRXOG� DGRSW� D�

RQH�PLQXWH�RI�WKH�(DUWK¶V�DUF��+H�SURSRVHG�WKDW�GHFLPDO�VXEGLYLVLRQV�VKRXOG�EH�XVHG�WR�
GHWHUPLQH�WKH�OHQJWKV�RI�VKRUWHU�XQLWV�RI�OHQJWK��/DODQGH��LQ�$SULO�������SURSRVHG�WKDW�
WKH�PHDVXUHV�XVHG�LQ�3DULV�VKRXOG�EHFRPH�QDWLRQDO�RQHV��DQ�DWWHPSW�DW�VWDQGDUGL]DWLRQ�
EXW�QRW�UDWLRQDOL]DWLRQ��7KLV�SURSRVDO�ZDV�SXW�WR�WKH�1DWLRQDO�$VVHPEO\�LQ�)HEUXDU\�
�����EXW� LQ�0DUFK�D�GLIIHUHQW� VXJJHVWLRQ�ZDV�PDGH��7DOOH\UDQG�SXW� WR� WKH�1DWLRQDO�
$VVHPEO\�D�SURSRVDO�GXH� WR�&RQGRUFHW��QDPHO\� WKDW�D�QHZ�PHDVXUHPHQW�V\VWHP�EH�
DGRSWHG�EDVHG�RQ�D�OHQJWK�IURP�QDWXUH��7KH�V\VWHP�VKRXOG�KDYH�GHFLPDO�VXEGLYLVLRQV��
DOO�PHDVXUHV�RI�DUHD��YROXPH��ZHLJKW�HWF��VKRXOG�EH�OLQNHG�WR�WKH�IXQGDPHQWDO�XQLW�RI�
OHQJWK��7KH�EDVLF�OHQJWK�VKRXOG�EH�WKDW�RI�D�SHQGXOXP�ZKLFK�EHDW�DW� WKH�UDWH�RI�RQH�
VHFRQG��7KH�SURSRVDO�ZDV�DGRSWHG�

7KLV�SURSRVDO�ZDV�QRW�GHVLJQHG�WR�EULQJ�LQ�D�)UHQFK�V\VWHP�RI�PHDVXUHPHQW�EXW�
WR� GHVLJQ� DQ� LQWHUQDWLRQDO� V\VWHP� RI� PHDVXUHPHQW�� VR� DJUHHPHQW� ZDV� VRXJKW� IURP�
RWKHU� FRXQWULHV��$Q� LPPHGLDWH� SUREOHP�ZDV� WKDW� WKH�SHQGXOXP� OHQJWK�GHSHQGHG�RQ�
WKH�ODWLWXGH�DW�ZKLFK�WKH�H[SHULPHQW�ZDV�SHUIRUPHG�VR�ODWLWXGH�KDG�WR�EH�FKRVHQ��7KH�
)UHQFK�SURSRVHG�����ZKLFK�FRQYHQLHQWO\�IHOO�LQ�)UDQFH��WKH�%ULWLVK�SURSRVHG�/RQGRQ��
DQG� WKH� 8QLWHG� 6WDWHV� SURSRVHG� WKH� ��WK� SDUDOOHO� ZKLFK� ZDV� FRQYHQLHQWO\� FORVH� WR�
7KRPDV�-HIIHUVRQ¶V�HVWDWH��'LSORPDWLF�ZRUGLQJ�DOORZHG�DQ�LQWHUQDWLRQDO�DJUHHPHQW�WR�
EH�UHDFKHG��EXW�LQ�0DUFK������%RUGD��DV�FKDLUPDQ�RI�WKH�&RPPLVVLRQ�RI�:HLJKWV�DQG�
0HDVXUHV��SURSRVHG�XVLQJ�LQVWHDG�RI�WKH�OHQJWK�RI�D�SHQGXOXP��WKH�OHQJWK�RI��

����������
�RI�

WKH�GLVWDQFH�IURP�WKH�SROH�WR�WKH�HTXDWRU�RI�WKH�(DUWK��7KH\�PLJKW�KDYH�JRW�LQWHUQDWLRQDO�
DJUHHPHQW�RQ� WKLV�KDG� WKH\�QRW�GHFODUHG� WKDW� WKLV� GLVWDQFH�ZRXOG�EH�GHWHUPLQHG�E\�
DQ� DFFXUDWH� VXUYH\�RI� WKH�GLVWDQFH�EHWZHHQ�
'XQNHUTXH� DQG� %DUFHORQD�� 7KH� 5R\DO�
6RFLHW\� LQ�/RQGRQ�GHFODUHG� WKLV�ZDV� EDVHG�
RQ�D�PHDVXUHPHQW�RI�)UDQFH��WKH�$PHULFDQV�
ZHUH� QRW� SUHSDUHG� WR� DFFHSW� WKH� ZRUG� RI�
WKH� )UHQFK� PDWKHPDWLFLDQV� IRU� LWV� OHQJWK�
DQG� HYHQ� LQ�)UDQFH� LW�ZDV� FODLPHG� WKDW� WKH�
ZKROH�SURMHFW�ZDV� UHDOO\�SURSRVHG� LQ�RUGHU�
WR�JDLQ�LQIRUPDWLRQ�RQ�WKH�VKDSH�RI�WKH�(DUWK��
,QGHHG�� SUREDEO\� /DSODFH� DQG� RWKHUV� ZHUH�
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7UDQVODWH�DQG�UHPHPEHU�WKH�IROORZLQJ�ZRUGV
RULJLQ��RULJLQDOO\��RULJLQDWH��YROXPH��GDWD��GDWHV��GDWXP��OD\�GRZQ��GHVWUR\��GHULYH��

WKURXJK��WKURXJKRXW��DOWKRXJK��DGRSW��DGRSWHG��DGRSWLRQ��DGKHUH��UHWDLQ��UDWH��SHQGXOXP��

VXJJHVW��VXJJHVWLRQ��LQVWHDG�RI��UDWKHU�WKDQ��DUHD�

(;(5&,6(��

$QVZHU�WKH�IROORZLQJ�TXHVWLRQV�WR�WKH�WH[WV
���:KR�ODLG�WKH�IRXQGDWLRQ�RI�WKH�(XURSHDQ�V\VWHP�RI�PHDVXUHPHQW"
���'R�\RX�NQRZ�WKH�*UHHN�XQLWV�RI�ZHLJKW�DQG�YROXPH"
���+RZ�ORQJ�LV�D�SDFH"
���:KDW�FRXQWULHV�PDGH�DQ�LPSDFW�LQWR�(QJOLVK�PHDVXUHV"

(;(5&,6(��

:ULWH�WKH�RSSRVLWH�RI�WKHVH�DGMHFWLYH�LQ�WKH�FRUUHFW�FROXPQ
$GMHFWLYH

XVXDO XQXVXDO ±
WKRXJKWOHVV ± WKRXJKWIXO
FDUHOHVV ����������������������������������� �����������������������������������
HPRWLRQDO ����������������������������������� �����������������������������������
KDUPIXO ����������������������������������� �����������������������������������
NLQG ����������������������������������� �����������������������������������
RULJLQDO ����������������������������������� �����������������������������������
VDIH ����������������������������������� �����������������������������������

����������������������������������� �����������������������������������
WDFWOHVV ����������������������������������� �����������������������������������

(;(5&,6(��

7UDQVODWH�WKH�IROORZLQJ�VHQWHQFHV�SD\LQJ�DWWHQWLRQ�WR�WKH�$EVROXWH�3DUWLFLSOH�
&RPSOH[
���7KHUPLVWRUV�DUH�YHU\�VHQVLWLYH�WR�OLJKW��WKLV�SURSHUW\�EHLQJ�YHU\�LPSRUWDQW�
���7KH�SULQFLSOH�RI�DFWLRQ�EHLQJ�H[WUHPHO\�VLPSOH��WKH�GHYLFH�ZDV�ZLGHO\�XVHG�IRU�
YDULRXV�SXUSRVHV�

���0DQ\�PHWDOV�DUH�JRRG�FRQGXFWRUV��VLOYHU�SUHVHQWLQJ�RQH�RI�WKHP�



��

���7KH�VSHHG�RI�OLJKW�EHLQJ�YHU\�JUHDW��ZH�FDQ¶W�PHDVXUH�LW�E\�RUGLQDU\�PHWKRGV�
���7KH�GHVLJQHUV�XVHG�VRPH�QHZ�VFDOHV��WKH�FKDUDFWHULVWLFV�UHPDLQ�WKH�VDPH�
���7KH�HQJLQHHUV�XVLQJ�VHPLFRQGXFWRUV��JRRG�UHVXOWV�KDYH�EHHQ�DFKLHYHG�
���6RPH�UDGLRDFWLYH�PDWHULDOV�KDYH�EHHQ�IRXQG�LQ�QDWXUH��XUDQLXP�EHLQJ�RQH�RI�WKHP�
���7UDQVLVWRUV�EHLQJ�YHU\�VHQVLWLYH�WR�OLJKW��HQJLQHHUV�XVH�WKLV�SURSHUW\�
���7KH�FXUUHQW�LQ�D�FLUFXLW�ZDV�GHFUHDVHG�ZKHQ�WKH�UHVLVWDQFH�ZDV�LQFUHDVHG��RWKHU�
IDFWRUV�UHPDLQLQJ�WKH�VDPH�

����(OHFWURQ�PRYLQJ�WKURXJK�FRQGXFWRU��HOHFWULFDO�HQHUJ\�LV�JHQHUDWHG�

81,7��
7(;7��

0(75,&�6<67(0

'HODPEUH�DQG�0pFKDLQ�PHDVXUHG�WKH�PHULGLDQ�IURP�'XQNHUTXH�DQG�%DUFHORQD�
EHWZHHQ������DQG�������+RZHYHU�EHWZHHQ�WKHVH�GDWHV�WKH�)UHQFK�5HYROXWLRQ�SURJUHVVHG�
WR�WKH�VWDJH�ZKHUH�WKH�$FDGpPLH�GHV�6FLHQFHV�ZDV�DEROLVKHG�LQ�$XJXVW������EXW�EHIRUH�
WKDW�%RUGD�� /DJUDQJH� DQG�/DSODFH� KDG� FRPSXWHG� D� SURYLVLRQDO� YDOXH� IRU� WKH�PHWUH�
EDVHG�RQ�WKH�VXUYH\�FDUULHG�RXW�E\�&DVVLQL�GH�7KXU\�LQ�������7KH�PHWULF�V\VWHP�ZDV�
SDVVHG� LQWR� ODZ�E\� WKH�1DWLRQDO�$VVHPEO\�DQG�D�
PHWUH� EDU� WRJHWKHU�ZLWK� D� NLORJUDP�ZHLJKW�ZHUH�
GLVSDWFKHG�WR�WKH�8QLWHG�6WDWHV�LQ�WKH�H[SHFWDWLRQ�
WKDW�WKH\�ZRXOG�DGRSW�WKH�QHZ�PHDVXUHV��&RQJUHVV�
KHVLWDWHG�EHFDXVH�WKH�VWDQGDUGV�ZHUH�SURYLVLRQDO��
%ULWDLQ�EHFDPH�KRVWLOH�WR�WKH�PHWUH�DV�GLG�*HUPDQ\�
ZKLFK�ZDQWHG�D�VWDQGDUG�EDVHG�RQ�WKH�SHQGXOXP�

$Q�,QWHUQDWLRQDO�&RPPLVVLRQ�EHJDQ�ZRUN�LQ�
6HSWHPEHU������WR�UHSODFH�WKH�SURYLVLRQDO�YDOXHV�
ZLWK�SUHFLVH�RQHV�FRPSXWHG� IURP� WKH�GDWD�FROOHFWHG�E\�'HODPEUH�DQG�0pFKDLQ��%\�
-XQH�RI�WKH�IROORZLQJ�\HDU�WKH�&RPPLVVLRQ�KDG�SURGXFHG�D�SODWLQXP�EDU�ZKLFK�EHFDPH�

ODZ�WR�EH�XVHG�LQ�WKH�3DULV�UHJLRQ��+RZHYHU��DV�RQH�PLJKW�H[SHFW��LQWURGXFLQJ�WKH�QHZ�

OLNH�NLOR��DQG�FHQWL��KDG�EHHQ�SURSRVHG�WR�KHOS�PDNH�WKH�QHZ�V\VWHP�LQWHUQDWLRQDOO\�
DFFHSWDEOH�EXW�ZHUH�VWURQJO\�GLVOLNHG�LQ�)UDQFH��,W�ZDV�DOVR�D�ODZ�ZKLFK�ZDV�HVVHQWLDOO\�
LPSRVVLEOH�WR�HQIRUFH�DQG��DJDLQ�DV�RQH�PLJKW�H[SHFW��PDQ\�WUDGHUV�WRRN�WKH�RSSRUWXQLW\�
WR�FKHDW�WKHLU�FXVWRPHUV��7HDFKLQJ�WKH�PHWULF�V\VWHP�EHFDPH�FRPSXOVRU\�LQ�VFKRROV�
DQG�WKH�KRSH�ZDV�WKDW�DW�OHDVW�WKH�QH[W�JHQHUDWLRQ�ZRXOG�DFFHSW�LW�HYHQ�LI�WKH�FXUUHQW�
JHQHUDWLRQ�ZRXOG�QRW�

,Q�1RYHPEHU������DQ�DWWHPSW�ZDV�PDGH�WR�PDNH�WKH�V\VWHP�PRUH�DFFHSWDEOH�E\�
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ZLWK�QHZ�PHWULF�YDOXHV��,Q�6HSWHPEHU�RI�WKH�IROORZLQJ�\HDU�LW�EHFDPH�LOOHJDO�WR�XVH�DQ\�
RWKHU�V\VWHP�RI�ZHLJKWV�DQG�PHDVXUHV�DQ\ZKHUH�LQ�)UDQFH�EXW�LW�ZDV�ODUJHO\�LJQRUHG��,W�
GLG�QRW�ODVW�ORQJ�IRU��RQ����)HEUXDU\�������1DSROHRQ�UHWXUQHG�WKH�FRXQWU\�WR�LWV�IRUPHU�
XQLWV��7KH�PHWUH�VWDQGDUG�ZDV�VWLOO�XVHG�LQ�WKH�VHQVH�WKDW�D�IDWKRP�ZDV�GHFODUHG�WR�EH���
PHWUHV��WKHUH�ZHUH���IHHW�LQ�D�IDWKRP�DQG����LQFKHV�LQ�D�IRRW�

1RZ��GHVSLWH�WKLV�UHWURJUDGH�PRYH��1DSROHRQ�KDG�D�PDMRU�HIIHFW�RQ�WKH�VSUHDG�RI�
WKH�PHWULF�V\VWHP��)UHQFK�FRQTXHVWV�RI�WKH�/RZ�&RXQWULHV�KDG�VHHQ�WKH�PHWULF�V\VWHP�
LQWURGXFHG�WKHUH�DQG��RQ�WKH�GHIHDW�RI�1DSROHRQ�DQG�WKH�UHVWRULQJ�RI�PRQDUFK\�LQ�WKRVH�
FRXQWULHV��WKH\�UHWDLQHG�WKH�V\VWHP��7KH�GHFLPDO�PHWULF�V\VWHP�ZDV�UHTXLUHG�WR�EH�XVHG�
E\�ODZ�LQ�WKH�/RZ�&RXQWULHV�LQ�������,Q������%HOJLXP�EHFDPH�LQGHSHQGHQW�RI�+ROODQG�

OHJDO�PHDVXUHPHQW�V\VWHP��3HUKDSV�WKH�IDFW�WKDW�WKH�)UHQFK�KDG�VFUDSSHG�WKH�V\VWHP�
WKH\�LQYHQWHG�KHOSHG�LWV�DFFHSWDQFH�LQ�RWKHU�(XURSHDQ�FRXQWULHV��,Q������WKH�)UHQFK�
JRYHUQPHQW�UHLQWURGXFHG�WKH�PHWULF�V\VWHP�EXW�LW�WRRN�PDQ\�\HDUV�EHIRUH�XVH�RI�WKH�
ROG�PHDVXUHV�GLHG�RXW�

7(;7��

%5,7,6+�23326,7,21

,Q� WKH�����V�%ULWDLQ�� WKH�8QLWHG�6WDWHV�DQG� WKH�*HUPDQ�VWDWHV�DOO�PDGH�PRYHV�
WRZDUGV�DGRSWLQJ�WKH�PHWULF�V\VWHP��,W�EHFDPH�OHJDO�LQ�%ULWDLQ�LQ������EXW�D�ODZ�ZKLFK�
ZDV�SDVVHG�E\�WKH�+RXVH�RI�&RPPRQV�WR�UHTXLUH�LWV�XVH�WKURXJKRXW�WKH�%ULWLVK�(PSLUH�

6WDWHV�LW�EHFDPH�OHJDO�LQ�������DOWKRXJK�LWV�XVH�ZDV�QRW�PDGH�FRPSXOVRU\��7KH�*HUPDQ�

IRUP�*HUPDQ\��XVH�RI�WKH�PHWULF�V\VWHP�ZDV�PDGH�FRPSXOVRU\�
,W�LV�LQWHUHVWLQJ�WKDW�PDQ\�OHDGLQJ�%ULWLVK�VFLHQWLVWV�ZHUH�RSSRVHG�WR�WKH�LQWURGXFWLRQ�

RI�WKH�PHWULF�V\VWHP�LQ�%ULWDLQ�LQ�������ZKLFK�LV�RQH�UHDVRQ�WKDW�LW�RQO\�EHFDPH�OHJDO�
EXW�QRW�FRPSXOVRU\��*HRUJH�$LU\�DQG�-RKQ�+HUVFKHO�DUJXHG�VWURQJO\�DJDLQVW�LW��DV�GLG�
:LOOLDP�5DQNLQH�ZKR�FRPSRVHG�WKH�SRHP�7KH�7KUHH�)RRW�5XOH���

6RPH�WDON�RI�PLOOLPHWUHV��DQG�VRPH�RI�NLORJUDPV�
$QG�VRPH�RI�GHFLOLWUHV��WR�PHDVXUH�EHHU�DQG�GUDPV�
%XW�,¶P�D�%ULWLVK�:RUNPDQ��WRR�ROG�WR�JR�WR�VFKRRO�

$�SDUW\�RI�DVWURQRPHUV�ZHQW�PHDVXULQJ�WKH�(DUWK�
$QG�IRUW\�PLOOLRQ�PHWUHV�WKH\�WRRN�WR�EH�LWV�JLUWK�

)LYH�KXQGUHG�PLOOLRQ�LQFKHV��WKRXJK��JR�WKURXJK�IURP�3ROH�WR�3ROH�

,Q� ����� DQ� ,QWHUQDWLRQDO� &RQIHUHQFH� ZDV� FRQYHQHG� E\� WKH� )UHQFK� LQ� 3DULV��
,QYLWDWLRQV�KDG�EHHQ�VHQW�WR�VFLHQWLVWV�IURP�FRXQWULHV�DURXQG�WKH�ZRUOG�ZLWK�WKH�DLP�RI�
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ZLGH�VWDQGDUG��:DU�EURNH�RXW�EHWZHHQ�)UDQFH�DQG�3UXVVLD� MXVW�EHIRUH� WKH�GHOHJDWHV�
ZHUH�GXH�WR�DUULYH��KRZHYHU��DQG�WKH�*HUPDQ�GHOHJDWLRQ�GLG�QRW�DWWHQG��:LVKLQJ�WKDW�
DQ\�GHFLVLRQ�EH�D�WUXO\�LQWHUQDWLRQDO�RQH��WKH�FRQIHUHQFH�ZDV�SRVWSRQHG�DQG�PHW�DJDLQ�
LQ�������7KH�RXWFRPH�ZDV�WKH�VHWWLQJ�XS�RI�WKH�,QWHUQDWLRQDO�%XUHDX�RI�:HLJKWV�DQG�
0HDVXUHV��WR�EH�VLWXDWHG�LQ�3DULV��DQG�WKH�&RQYHQWLRQ�RI�WKH�0HWUH�RI������ZKLFK�ZDV�
VLJQHG�E\�VHYHQWHHQ�QDWLRQV��)XUWKHU�FRXQWULHV�VLJQHG�XS�RYHU�WKH�IROORZLQJ�\HDUV�

,Q������WKH�,QWHUQDWLRQDO�%XUHDX�RI�:HLJKWV�DQG�0HDVXUHV�UHSODFHG�WKH�RULJLQDO�
PHWUH�EDU� LQ�3DULV�E\�D�QHZ�RQH�DQG�DW� WKH�VDPH�WLPH�KDG�FRSLHV�RI� WKH�EDU�VHQW� WR�

QRZ�EHFDPH�WKH�GLVWDQFH�EHWZHHQ�WZR�OLQHV�PDUNHG�RQ�D�VWDQGDUG�EDU�PDGH�IURP����
SHUFHQW�SODWLQXP�DQG����SHUFHQW�LULGLXP��7KLV�UHPDLQHG�WKH�VWDQGDUG�XQWLO������ZKHQ�
WKH�,QWHUQDWLRQDO�%XUHDX�RI�:HLJKWV�DQG�0HDVXUHV�DGRSWHG�D�PRUH�DFFXUDWH�VWDQGDUG�

HPLWWHG� E\� WKH� NU\SWRQ���� DWRP�� QDPHO\� �������������
ZDYHOHQJWKV�RI� WKH�RUDQJH�UHG�OLQH� LQ� WKH�VSHFWUXP�RI� WKH�

WKLV�WLPH�DV�WKH�GLVWDQFH�ZKLFK�OLJKW�WUDYHOV�LQ�D�YDFXXP�LQ�

'HODPEUH�0pFKDLQ�VXUYH\�

%RUGD�KDG�DUJXHG�DJDLQVW�XVLQJ�WKH�OHQJWK�RI�D�SHQGXOXP�ZKLFK�EHDWV�DW�WKH�UDWH�RI�RQH�

ZDV�FKDQJHG�LQ������WR���������������F\FOHV�RI�UDGLDWLRQ�DVVRFLDWHG�ZLWK�D�SDUWLFXODU�

(;(5&,6(��

7UDQVODWH�DQG�UHPHPEHU�WKH�IROORZLQJ�ZRUGV
DEROLVK�� FRPSXWH�� FRPSXWLQJ�� FRPSXWHG�� FRPSXWHU�� GLVSDWFK�� KRVWLOH�� OLNHV��

GLVOLNH��ODZ��ODZ\HU��UHTXLUH��UHTXLUHPHQW��UHTXLUHG��FKHDW��FKHDS��FRPSXOVRU\��GHVSLWH��
LQ�VSLWH�RI��VLPLODU��VLPLODUO\��DUJXH��DWWHQG��GHFLVLRQ��GHFLGH��LQGHHG��YDOLG��YDOLGDWLRQ��
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$QVZHU�WKH�IROORZLQJ�TXHVWLRQV�WR�WKH�WH[WV
���:KR�PHDVXUHG�WKH�PHULGLDQ�RI�WKH�(DUWK"
���:KDW�ZDV�WKH�UHDVRQ�RI�WKH�UHIXVDO�RI�PDQ\�FRXQWULHV�WR�DGRSW�PHWULF�V\VWHP"
���+RZ�WR�FRQYLQFH�SHRSOH�WR�WUXVW�DQG�DFFHSW�VRPHWKLQJ�QHZ�DQG�XQXVXDO"
���:KDW�PDGH�)UDQFH�LQ�ZLQWHU������VWRS�XVLQJ�QHZ�PHWULF�V\VWHP"�'LG�LW�KDYH�DQ\�
LPSDFW�RQ�LWV�IXUWKHU�DGRSWLRQ"

���:KHQ�DQG�ZKHUH�ZDV�WKH�,QWHUQDWLRQDO�%XUHDX�RI�:HLJKWV�DQG�PHDVXUHV�VHW�XS"

(;(5&,6(��

&RPSOHWH�WKH�WDEOH
1RXQ $GMHFWLYH $GYHUE
VWUHQJWK VWURQJ VWURQJO\
����������������������������������� ODUJH �����������������������������������
LQGHSHQGHQFH ����������������������������������� �����������������������������������
����������������������������������� ����������������������������������� OHJDOO\
����������������������������������� WUXH �����������������������������������
����������������������������������� DFFXUDWH �����������������������������������
����������������������������������� ����������������������������������� SRVVLEO\
GLVWDQFH ����������������������������������� �����������������������������������

(;(5&,6(��

8VH�ZRUGV�IURP�WKH�WDEOH�DERYH�WR�FRPSOHWH�WKH�VHQWHQFHV
���,���������������������������������GLVDJUHH�ZLWK�WKH��������������������������������VROXWLRQ�
���7KH�SUHYLRXV�UHVXOWV�WXUQHG�RXW�WR�EH���������������������������������
���,W������������������������������GHSHQGV�RQ�WKH��������������������������������RI�WKH�ODERUDWRU\�HTXLSPHQW�

���7KHUH�DUH�WKUHH�������������������������������PHDVXUHPHQW�V\VWHPV�
����������������������������������VSHDNLQJ�,�KDYH�QHYHU�KHDUG�DERXW�RXQFHV�
����������������������������������PHDVXUHPHQWV�PXVW�EH�GRQH�LQ�HYHU\�ODERUDWRU\�
���6KH�OLYHV�DW�D�IDU�������������������������������GLVWDQFH�IURP�WKH�8QLYHUVLW\�
���$OO��������������������������������VROXWLRQV�RI�WKH�SUREOHP�KDYH�DOUHDG\�EHHQ�GLVFXVVHG�
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7LPH� KDV� SOD\HG� D� FHQWUDO� UROH� LQ� PDWKHPDWLFV� IURP� LWV� YHU\� EHJLQQLQJV�� \HW�
LW� UHPDLQV� RQH� RI� WKH�PRVW�P\VWHULRXV� DVSHFWV� RI� WKH�ZRUOG� LQ�ZKLFK�ZH� OLYH��7KH�

EHJLQQLQJV�RI�FLYLOL]DWLRQ�RQ�(DUWK�UHTXLUHG�NQRZOHGJH�
RI�WKH�VHDVRQV��DQG�WKH�P\VWHULHV�VXUURXQGLQJ�WKH�OHQJWK�
RI�WKH�\HDU��WKH�OHQJWK�RI�WKH�GD\�DQG�WKH�OHQJWK�RI�WKH�
PRQWK�EHJDQ�WR�EH�VWXGLHG��$OO�WKH�ZRUOG�UHOLJLRQV�JDYH�
WLPH�D�FHQWUDO�UROH��EH�LW�LQ�DVWURORJ\��VWRULHV�RI�FUHDWLRQ��

F\FOLFDO�ZRUOG�KLVWRULHV��QRWLRQV�RI�HWHUQLW\��HWF��3KLORVRSKHUV�KDYH� WULHG� WR�FRPH� WR�
JULSV�ZLWK�WKH�FRQFHSW��VRPH�KDYH�DUJXHG�WKDW�WLPH�LV�D�EDVLF�SURSHUW\�RI�WKH�XQLYHUVH�
ZKLOH�RWKHUV�KDYH�DUJXHG�WKDW�LW�LV�DQ�LOOXVLRQ�RU�D�SURSHUW\�RI�WKH�KXPDQ�PLQG�DQG�QRW�
RI�WKH�ZRUOG��$�KXJH�HIIRUW�KDV�EHHQ�SXW�LQWR�PDNLQJ�GHYLFHV�WR�PHDVXUH�WLPH�ZLWK�HYHU�
LQFUHDVLQJ�DFFXUDF\�IURP�WKH�EHJLQQLQJV�RI�UHFRUGHG�KLVWRU\�WR�WKH�SUHVHQW�GD\�

4XDQWXP�PHFKDQLFV� DQG� UHODWLYLW\� WKHRU\� LQ� WKH� ��WK� FHQWXU\� KDYH� VKRZQ� WKH�
FRPSOH[LWLHV�� DQG� VRPHWLPH� DSSDUHQW� SDUDGR[HV�� LQ� WKH� QRWLRQ� RI� WLPH�� <HW� EDVLF�
PDWKHPDWLFV� WDNHV� WLPH� DV� XQGHUVWRRG� DQG� GHYHORSV� WKH� FDOFXOXV� DURXQG� D� SDUWLFOH�
ZKRVH�SRVLWLRQ�DW�WLPH�W�LV�JLYHQ�E\� ��LWV�YHORFLW\�LV� �

GW
���WKH�GHULYDWLYH�RI� �ZLWK�

UHVSHFW�WR�WLPH��DQG�LWV�DFFHOHUDWLRQ�LV�WKH�VHFRQG�GHULYDWLYH��7KLV�UHTXLUHV�WLPH�WR�EH�
FRQWLQXRXV�DQG�D�WLPH�LQWHUYDO�WR�DOZD\V�EH�GLYLVLEOH��\HW�TXDQWXP�WKHRU\�WHOOV�XV�WKDW�
WLPH�LV�TXDQWL]HG�DQG�TXLWH�XQOLNH�PDWKHPDWLFDO�WLPH�ZKLFK�IRUPV�WKH�EDVLV�RI�DSSOLHG�
PDWKHPDWLFV��

0DWKHPDWLFV�DOPRVW�FHUWDLQO\�EHJDQ� WKURXJK� WKH�VWXG\�RI� WLPH��SDUWLFXODUO\� WKH�
QHHG�WR�UHFRUG�VHTXHQFHV�RI�HYHQWV��$Q�XQGHUVWDQGLQJ�RI�WKH�VHDVRQV�LV�YLWDO�IRU� WKH�
VXFFHVVIXO�JURZLQJ�RI�FURSV��:KHQ�VKRXOG�FURSV�EH�SODQWHG"�:KHQ�ZRXOG� WKH�UDLQV�

WLPHNHHSHUV�LQ�WKH�VN\�DUH�WKH�GDLO\�SDVVDJH�RI�WKH�VXQ�DQG�WKH�PRQWKO\�SKDVHV�RI�WKH�
PRRQ��7KH�IDFW�WKDW�NQRZLQJ�WKH�OHQJWK�RI�D�\HDU�ZDV�YLWDOO\�LPSRUWDQW��\HW�PXFK�OHVV�
YLVLEOH�IURP�WKH�WLPHNHHSHUV�LQ�WKH�VN\��OHG�WR�FDOFXODWLRQ��,W�ZDV�DOVR�QHFHVVDU\�WR�FRXQW�
GD\V�DQG�PRQWKV�DQG�WKLV�JDYH�ULVH�WR�FDOHQGDUV��7KH�HDUOLHVW�HYLGHQFH�RI�WLPHNHHSLQJ�
JRHV�EDFN�DURXQG�������\HDUV��HYLGHQFH�IURP�PDUNLQJV�PDGH�RQ�VWLFNV�DQG�ERQHV�LQ�
(XURSH�DURXQG� WKLV� WLPH�DUH� WKRXJKW� WR�EH� UHFRUGV�RI�GD\V�EHWZHHQ�VXFFHVVLYH�QHZ�

(J\SWLDQ�RQH�IURP�DURXQG������%&�
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SOD\HG�D�ODUJH�UROH�LQ�WKH�ZD\�WKHLU�FDOHQGDU�GHYHORSHG�VWDUWLQJ�IURP�DQ�HDUO\�YHUVLRQ�
DURXQG������%&�ZKLFK�ZDV�EDVHG�RQ�PRQWKV��)URP������%&�
WKH� EHJLQQLQJ� RI� WKH� \HDU�ZDV� FKRVHQ� DV� WKH� KHOLDFDO� ULVLQJ� RI�

DSSHDUDQFH� RI� WKH� VWDU� DIWHU� WKH� SHULRG�ZKHQ� LW� LV� WRR� FORVH� WR�
WKH� VXQ� WR�EH� VHHQ��)RU�6LULXV� WKLV�RFFXUV� LQ� -XO\�DQG� WKLV�ZDV�

VR�LW�ZDV�D�QDWXUDO�EHJLQQLQJ�IRU�WKH�\HDU��7KH�KHOLDFDO�ULVLQJ�RI�

FRPSXWHG�WR�EH�����GD\V�ORQJ�DQG�E\������%&�LW�ZDV�NQRZQ�WR�
WKLV�GHJUHH�RI�DFFXUDF\��$�FLYLO�FDOHQGDU�RI�����GD\V�ZDV�FUHDWHG�IRU�UHFRUGLQJ�GDWHV��

EXW�WKH�FLYLO�FDOHQGDU�ZDV�QHYHU�FKDQJHG�WR�WDNH�WKLV�LQWR�DFFRXQW��,Q�IDFW�WZR�FDOHQGDUV�
UDQ�LQ�SDUDOOHO��WKH�RQH�ZKLFK�ZDV�XVHG�IRU�SUDFWLFDO�SXUSRVHV�VXFK�DV�WKH�VRZLQJ�RI�
FURSV��KDUYHVWLQJ�FURSV�HWF��EHLQJ�EDVHG�RQ�WKH�OXQDU�PRQWK�

'LYLGLQJ�WKH�\HDU�LQWR�PRQWKV�ZDV�QDWXUDO��\HW�FRPSOLFDWHG�VLQFH�WKHUH�ZHUH�QRW�
DQ�LQWHJUDO�QXPEHU�RI�PRQWKV�LQ�D�\HDU��6LPLODUO\�GLYLGLQJ�WKH�PRQWK�LQWR�GD\V�ZDV�
FRPSOLFDWHG�IRU�WKH�VDPH�UHDVRQ��$�GD\�ZDV�D�ORQJ�SHULRG�RI�WLPH�DQG�WKHUH�ZDV�FOHDUO\�
D�QHHG�IRU�GLYLGLQJ�WKH�GD\��EXW�LW�ZDV�OHVV�REYLRXV�KRZ�WKLV�PLJKW�EH�GRQH��,Q�DURXQG�
�����%&� WKH�6XPHULDQV�GLYLGHG� WKH�GD\� LQWR����SHULRGV�� DQG�GLYLGHG�HDFK�RI� WKHVH�
SHULRGV�LQWR����SDUWV��7KH�%DE\ORQLDQ�FLYLOL]DWLRQ��ZKLFK�JUHZ�XS�DURXQG������\HDUV�
ODWHU�� LQ� WKH� VDPH�DUHD�RI�SUHVHQW�GD\� ,UDT�DV� WKDW�RI� WKH� HDUOLHU�6XPHULDQV��GLYLGHG�
WKH�GD\�LQWR����KRXUV��HDFK�KRXU�LQWR����PLQXWHV��HDFK�PLQXWH�LQWR����VHFRQGV��,W�LV�
WKHLU�GLYLVLRQ�RI� WKH�GD\�ZKLFK�JLYHV�XV� WKH�ZLGHO\�XVHG�PRGHUQ�XQLWV�RI� WLPH��:H�
VKRXOG�QRWH��RI�FRXUVH��WKDW�WKHVH�PRGHUQ�XQLWV��DOWKRXJK�GHULYLQJ�IURP�WKH�%DE\ORQLDQ�

HDUO\�XQLWV�RI�WLPH�YDULHG�WKURXJKRXW�WKH�\HDU�DV�WKH�OHQJWK�RI�WKH�GD\�DQG�QLJKW�YDULHG�
ZLWK�WKH�VHDVRQV�

1RZ�XQLWV�RI�WLPH�UHTXLUH�VRPH�ZD\�RI�PHDVXUHPHQW�DQG��QRW�VXUSULVLQJO\��EHFDXVH�

HDUO\�GHYLFHV�WR�PHDVXUH�WLPH�XVHG�WKH�
VXQ��)URP�DURXQG������%&�WKH�JQRPRQ�
ZDV�XVHG��FRQVLVWLQJ�RI�D�YHUWLFDO�VWLFN�
RU� WKLQ� PRQXPHQW� ZKRVH� VKDGRZ�
LQGLFDWHG� WKH� WLPH� RI� GD\�� /DWHU�� E\�
DERXW������%&��WKH�VXQGLDO�ZDV�LQ�XVH��
7KH�SUREOHP�ZLWK�WKH�VXQGLDO�ZDV�WKDW�



��

WKH�VXQ�WRRN�D�GLIIHUHQW�SDWK�WKURXJK�WKH�VN\�WKURXJKRXW�WKH�\HDU��7R�HQVXUH�WKDW�WKH�
VXQGLDO�UHJLVWHUHG�URXJKO\�WKH�FRUUHFW�WLPH�DOO�WKH�\HDU�URXQG�WKH�JQRPRQ�KDG�WR�EH�VHW�
DW�H[DFWO\� WKH�FRUUHFW�DQJOH��7KH�VXQGLDO�GHYHORSHG� LQWR�D�PRUH�DFFXUDWH� LQVWUXPHQW�
ZLWK� WKH� LQWURGXFWLRQ�RI� WKH�KHPLVSKHULFDO� VXQGLDO� DURXQG�����%&��%\� WKH� WLPH� WKH�
5RPDQ�DUFKLWHFW�9LWUXYLXV�ZURWH�'H�DUFKLWHFWXUD�VKRUWO\�EHIRUH����%&��KH�ZDV�DEOH�WR�
GHVFULEH����GLIIHUHQW�GHVLJQV�RI�VXQGLDO�LQ�%RRN���RI�KLV�ZRUN�

2I�FRXUVH� WKH�VXQ�FRXOG�QRW�EH�XVHG� WR� WHOO� WKH� WLPH�DW�QLJKW�DQG�FOHSV\GUDV�RU�
ZDWHU�FORFNV�ZHUH�LQ�XVH�LQ�(J\SW�E\������%&��:DWHU�UDQ�RXW�WKURXJK�D�KROH�LQ�WKH�
ERWWRP�RI�D�YHVVHO��WKH�LQVLGH�RI�ZKLFK�KDG�OLQHV�WR�LQGLFDWH�WKH�SDVVDJH�RI�WLPH��(DUO\�
YHUVLRQV�GLG�QRW�DOORZ�IRU�WKH�IDFW�WKDW�WKH�ZDWHU�UDQ�RXW�PRUH�VORZO\�DV�WKH�SUHVVXUH�
GURSSHG��6DQG�ZDV�DOVR�XVHG�LQ�WKH�VWLOO�IDPLOLDU�KRXU�JODVV�ZKHUH�VDQG�WULFNOHV�IURP�D�
FRQWDLQHU��WDNLQJ�D�VHW�OHQJWK�RI�WLPH�WR�UXQ�RXW�

(;(5&,6(��

7UDQVODWH�DQG�UHPHPEHU�WKH�IROORZLQJ�ZRUGV
UHPDLQ�� UHPLQG�� P\VWHU\�� HWHUQLW\�� HWHUQDO�� HIIRUW�� HIIRUWOHVV�� SDUWLFOH�� YHORFLW\��

GHULYDWLYH�� EDVHV�� EDVLV�� SDUWLFOH�� SDUWLFXODU�� SDUWLFXODUO\�� WLPHNHHSLQJ�� YLWDO�� YLWDOO\��

(;(5&,6(��

$QVZHU�WKH�IROORZLQJ�TXHVWLRQV�WR�WKH�WH[WV
���'R�\RX�NQRZ�WKH�IRUPXOD�RI�WLPH"�:KR�FDQ�DUJXH�LW"
���:K\�GLG�SHRSOH�EHJLQ�WR�REVHUYH�WLPH�DQG�VWDUW�WLPHNHHSLQJ"
���:KHQ�ZDV�1HZ�<HDU¶V�FHOHEUDWLRQ�LQ�ROG�(J\SW"
���:KR�GLYLGHG�WKH�GD\�LQWR����KRXUV��HDFK�KRXU�LQWR����PLQXWHV«"
���:KDW�W\SH�RI�FORFNV�ZDV�XVHG�E\�DQFLHQW�SHRSOH�DW�QLJKW"

(;(5&,6(��

RSSRVLWH
DPELWLRXV UHVSRQVLEOH
OR\DO RUJDQL]HG
HQWKXVLDVWLF UHOLDEOH
H[SHULHQFHG VHQVLWLYH
UHSODFHDEOH
KRQHVW
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IRUPV�DQG�IXQFWLRQV
���0HWURORJLVWV�QHHG�WR�VWD\�DEUHDVW�RI�QHZ�WHFKQRORJ\�
���7R�FRPSDUH�WKH�UHVXOWV�IURP�GLIIHUHQW�VRXUFHV�PHDQV�WR�DVVHVV�WKH�UHOLDELOLW\�
���7R�EHFRPH�D�PHWURORJLVW��JUDGXDWHV�PXVW�WHDFK�WKHPVHOYHV�TXLWH�D�ELW�RI�WHVWLQJ�RQ�
WKHLU�RZQ�

���7KH�EHVW�ZD\�WR�XQGHUVWDQG�WKH�FXUUHQW�LV�WR�VHH�KRZ�LW�DFWV�LQ�D�FLUFXLW�
���7KH�DLU�PXVW�EH�FRPSUHVVHG�WR�RFFXS\�D�VPDOOHU�YROXPH�
���&HOOV�WR�EH�FRQQHFWHG�LQ�SDUDOOHO�VKRXOG�EH�RI�WKH�VDPH�W\SH�DQG�YROWDJH�
���7KH�GHVLJQHU�KDV�WR�WHVW�WKH�V\VWHP�WR�EH�XVHG�LQ�WKH�ODERUDWRU\�
���7KH�SXUSRVH�RI�WKH�H[SHULPHQW�LV�WR�FRQYHUW�KHDW�GLUHFWO\�LQWR�HOHFWULFLW\�

WHFKQRORJ\�
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7KHUH� ZDV� VRPH� SURJUHVV� LQ� FORFNV� WR� PHDVXUH� SHULRGV� RI� WLPH� JRLQJ� LQ� WKH�
SHULRG� ZKHQ� 6W�$XJXVWLQH� ZDV� FRQWHPSODWLQJ� WKH� SX]]OH�� 7KH� GHYHORSPHQWV� ZHUH�

QRW��KRZHYHU��LQ�QHZ�W\SHV�RI�FORFN��PHUHO\�LQ�LPSURYHG�
GHVLJQV�RI�VXQGLDOV�DQG�ZDWHU�FORFNV��0HFKDQLFDO�GHYLFHV�
ZHUH� DGGHG� WR� ZDWHU� FORFNV� WR� VWULNH� EHOOV�� PRYH� KDQGV�

FXFNRR�FORFN�EXW� WKHVH�GLG�QRWKLQJ� WR� LPSURYH� WKH�EDVLF�
WLPH�NHHSLQJ��7KHUH�ZDV�PXFK�LQWHUHVW�LQ�FORFNV��KRZHYHU��

FRQVWUXFWHG� LQ�$WKHQV��7KLV�KDG�ERWK�VXQGLDOV��DQG�ZDWHU�
FORFNV�ZKLFK�GURYH�PHFKDQLFDO�GHYLFHV�WR�GLVSOD\�WKH�KRXU�

RQ�D����KRXU�VFDOH��,W�KDG�RWKHU�IHDWXUHV�UHODWLQJ�WR�WLPH�VXFK�DV�GLVSOD\LQJ�WKH�VHDVRQ��
DQG�YDULRXV�DVWURORJLFDO�GDWHV�

3URJUHVV� LQ� WLPHNHHSLQJ� LQ� (XURSH� ZDV� QRQ�H[LVWHQW� IURP� DURXQG� ����$'� WR�
�����$'��EXW�LQ�RWKHU�FRXQWULHV�SURJUHVV�GLG�FRQWLQXH�ZLWK�PHFKDQLFDO�FORFNV�EHLQJ�
LQWURGXFHG�LQ�&KLQD��+RZHYHU�WKH�LQYHQWLRQ�RI�WKH�YHUJH�HVFDSHPHQW�LQ�(XURSH�LQ�WKH�
��WK�FHQWXU\�OHG�WR�D�UHYROXWLRQ�LQ�PHFKDQLFDO�FORFNV��7KH�YHUJH�HVFDSHPHQW�ZRUNHG�E\�
KDYLQJ�D�ZKHHO�ZLWK�FRJV�ZKLFK�ZDV�SUHYHQWHG�IURP�VSLQQLQJ�E\�D�SDLU�RI�PHWDO�OHDYHV�
ZKLFK�PRYHG�XS�DQG�GRZQ�WR�DOORZ�WKH�FRJ�ZKHHO�WR�PRYH�IRUZDUG�RQH�FRJ�DW�D�WLPH��
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7KH�OHDYHV�ZHUH�DWWDFKHG�WR�D�IROLRW��D�ZHLJKWHG�FURVVEDU��RQ�ZKLFK�WKH�VPDOO�ZHLJKWV�
FRXOG�EH�PRYHG�EDFN�DQG�IRUZDUG�WR�DGMXVW�WKH�UDWH�DW�ZKLFK�WKH�EDU�RVFLOODWHG��7KH�
ZKROH�RI�WKH�PHFKDQLVP�ZDV�SRZHUHG�E\�KHDY\�ZHLJKWV�ZKLFK�GURYH�WKH�FRJ�ZKHHO��
6XFK�FORFNV�ZHUH�PRUH�DFFXUDWH�WKDQ�DQ\�RI�WKH�HDUOLHU�ZD\V�RI�PHDVXULQJ�WLPH��EXW�

UDQ�DW�ZDV�VWLOO�FRPSOHWHO\�GHSHQGHQW�RQ�WKH�SRZHU�DSSOLHG�E\�WKH�ZHLJKWV��DQG�E\�WKH�
DPRXQW�RI�IULFWLRQ�LQ�WKH�PHFKDQLVP�

$Q�HDUO\�H[DPSOH�RI�VXFK�D�PHFKDQLFDO�FORFN�ZDV�WKH�RQH�FRQVWUXFWHG�LQ�6WUDVERXUJ�
EHWZHHQ� ����� DQG� ������ 7KH� &ORFN� RI� WKH� 7KUHH� .LQJV� ZDV� EXLOW� LQ� 6WUDVERXUJ�
&DWKHGUDO�DQG�VWRRG�WZHOYH�PHWUHV�KLJK��&ORFNV�
DW�WKLV�WLPH�QHHGHG�WR�EH�ELJ�VR�WKDW�WKH�ZHLJKWV�
KDG�D�ORQJ�GURS��RWKHUZLVH�WKH�ZHLJKWV�UHTXLUHG�
WR� EH�ZRXQG� XS� IUHTXHQWO\�� EXW� WKH� 6WUDVERXUJ�
FORFN�ZDV�PRUH� WKDQ� MXVW� D� FORFN� IRU� LW� UHODWHG�
WLPH�WR�DOO�LWV�DVWURQRPLFDO�RULJLQV��,Q�DGGLWLRQ��
WKH� FORFN� ZDV� D� ZRUN� RI� DUW� LQ� WHUPV� RI� ERWK�
WKH�GHFRUDWLRQ�DQG�WKH�QRYHOW\�RI�WKH�DXWRPDWD��
7KH� ORZHVW� SRUWLRQ�RI� WKH� FORFN� FRQVLVWHG�RI� D�
FDOHQGDU�� DERYH�ZKLFK�ZDV� DQ� DVWURODEH��ZKLOH�

0DJL�DSSHDUHG�DQG�ERZHG�EHIRUH�WKH�9LUJLQ�DQG�&KLOG�ZKLOH�FKLPHV�UDQJ�RXW�DQG�DQ�

LW� KDG� QRW� HQMR\HG� HDUOLHU��0HFKDQLFDO� FORFNV�ZHUH� DQ� LPSRUWDQW� VWDWXV� V\PERO� EXW�
WRZQV�RQO\�UHTXLUHG�WKHLU�RZQ�ORFDO�WLPHV��DQG�LW�ZRXOG�EH�DQRWKHU�����\HDUV�EHIRUH�WKH�
DGYHQW�RI�WKH�WUDLQ�PDGH�VWDQGDUG�WLPH�]RQHV�D�QHFHVVLW\�

7(;7���

/21*,78'(�$1'�$%62/87(�7,0(

'XULQJ�WKH���WK�FHQWXU\�WKH�VROXWLRQ�RI�SUREOHPV�UHODWLQJ�WR�WLPH�EHFDPH�RI�XWPRVW�

RQ� D� ZRUOG� VFDOH�� GHWHUPLQLQJ� SRVLWLRQ� EHFDPH� D� FUXFLDO� SUREOHP� DQG�PXFK� HIIRUW�
ZDV�SXW�LQWR�LWV�VROXWLRQ��7KH�UHDOL]DWLRQ�WKDW�DQ�DEVROXWH�WLPH�VWDQGDUG�IRU�WKH�ZRUOG�

ZRXOG�DOORZ� WKH� FDOFXODWLRQ�RI� WKH� ORQJLWXGH�RI�
DQ\�SRVLWLRQ�E\�FRPSDULVRQ�ZLWK�ORFDO�WLPH�ZDV�
D�PDMRU�GULYLQJ�IRUFH�LQ�HIIRUWV�WR�GHYLVH�DFFXUDWH�
FORFNV��,W�DOVR�OHG�WR�D�FOHDU�GLVWLQFWLRQ�LQ�SHRSOH¶V�
PLQGV�EHWZHHQ�DQ�DEVROXWH�WLPH�DQG�D�ORFDO�WLPH�

,Q� WKH� ��WK� FHQWXU\� *DOLOHR� GLVFRYHUHG� D�
©FORFNª� LQ� WKH� VN\� ZKLFK� UHFRUGHG� ©DEVROXWH�
WLPHª�� QDPHO\� WKH� WLPHV� RI� WKH� HFOLSVHV� RI�



��

-XSLWHU¶V�PRRQV��7KHRUHWLFDOO\�WKLV�SURYLGHG�D�VROXWLRQ�WR�WKH�ORQJLWXGH�SUREOHP��EXW�
LQ� SUDFWLFH� REVHUYLQJ� WKH� HFOLSVHV� RI� -XSLWHU¶V�PRRQV� IURP� WKH� GHFN� RI� D� VKLS�ZDV�
HVVHQWLDOO\�LPSRVVLEOH��6HYHUDO�ODUJH�SUL]HV�ZHUH�RIIHUHG�IRU�D�VROXWLRQ�WR�WKH�SUREOHP�
RI�GHWHUPLQLQJ�ORQJLWXGH�DQG�*DOLOHR�WULHG�WKH�SHUVXDGH�WKH�6SDQLVK�&RXUW�LQ������WKDW�
KH�FRXOG�GHWHUPLQH�DEVROXWH�WLPH�XVLQJ�-XSLWHU¶V�PRRQV�DQG��DIWHU�IDLOLQJ�WR�FRQYLQFH�
WKHP��WULHG�WR�SHUVXDGH�+ROODQG�RI�KLV�PHWKRG�ZKHQ�WKH\�RIIHUHG�D�ODUJH�SUL]H�LQ������

7KLV� ZDV� QRW� WKH� RQO\� FRQWULEXWLRQ� *DOLOHR� PDGH� WR� WKH� VWXG\� RI� WLPH�� /RQJ�
EHIRUH� KLV� GLVFRYHU\� RI� -XSLWHU¶V�PRRQV� KH� GLVFRYHUHG� WKH� IXQGDPHQWDO� SURSHUW\� RI�
WKH�SHQGXOXP� LQ�������:KLOH� DWWHQGLQJ� VHUYLFHV� LQ�3LVD� FDWKHGUDO� EH�QRWLFHG� WKDW� D�
VZLQJLQJ�ODPS�LQ�WKH�FDWKHGUDO�WRRN�WKH�VDPH�WLPH�WR�VZLQJ�LUUHVSHFWLYH�RI�KRZ�ODUJH�
WKH�GLVSODFHPHQW��2I�FRXUVH�RQH�PLJKW�UHDVRQDEO\�DVN�KRZ�KH�GLVFRYHUHG�WKLV�VLQFH�
LQ�*DOLOHR¶V�WLPH�WKHUH�ZDV�QR�GHYLFH�WR�DFFXUDWHO\�PHDVXUH�VPDOO� LQWHUYDOV�RI� WLPH��
,Q�IDFW�*DOLOHR�XVHG�WKH�ELRORJLFDO�FORFN�EXLOW�LQWR�KLV�ERG\��IRU�KH�XVHG�KLV�RZQ�SXOVH�
WR�FRPSDUH�WKH�WLPH�WDNHQ�IRU�WKH�SHQGXOXP�WR�VZLQJ��*DOLOHR�GRHV�QRW�VHHP�WR�KDYH�
UHDOL]HG�WKDW�KLV�GLVFRYHU\�PLJKW�EH�XVHG�WR�GHVLJQ�DQ�DFFXUDWH�FORFN�XQWLO�PDQ\�\HDUV�

FHUWDLQO\� UHDOL]HG� E\� KLV� VRQ� ZKR� WULHG� WR�
PDNH�D�FORFN�WR�*DOLOHR¶V�GHVLJQ��EXW�IDLOHG�

SHQGXOXP�FORFN�ZDV�+X\JHQV�LQ�������7KLV�
LQYHQWLRQ� EURXJKW� D� QHZ� DFFXUDF\� WR� WKH�
PHDVXUHPHQW�RI�WLPH��ZLWK�KLV�HDUO\�YHUVLRQV�
DFKLHYLQJ�HUURUV�RI�OHVV�WKDQ���PLQXWH�D�GD\��
:LWK�D� ODWHU� LPSURYHG�GHVLJQ�+X\JHQV�ZDV�

DEOH�WR�EXLOG�D�FORFN�DFFXUDWH�WR�ZLWKLQ����VHFRQGV�LQ�D�GD\��+RRNH�XVHG�WKH�QDWXUDO�
RVFLOODWLRQ�RI�D�VSULQJ�WR�FRQWURO�WKH�EDODQFH�RI�D�FORFN�DQG�VRPH�\HDUV�ODWHU�+X\JHQV�
DOVR�H[SHULPHQWHG�ZLWK�D�EDODQFH�ZKHHO�DQG�VSULQJ�DVVHPEO\�ZKLFK�FDQ�VWLOO�EH�IRXQG�
LQ�PHFKDQLFDO�ZULVW�ZDWFKHV�

(;(5&,6(��

7UDQVODWH�DQG�UHPHPEHU�WKH�IROORZLQJ�ZRUGV
VXQGLDO�� VWULNH�� VWULNLQJ�� DVWRQLVKLQJ�� GLVSOD\�� FORFN�� ZDWFK�� IHDWXUH�� IXWXUH��

LQYHQWLRQ��LQYHQW��LQYHQWRU��OHDG��OHG��OHDGHU��ZKHHO��IRUZDUG��EDFN��DGMXVW��DGMXVWPHQW��
RVFLOODWRU�� RVFLOODWH�� VWDWXH�� DGYHQW�� ORQJLWXGH�� VROXWLRQ�� VROYH�� VROYDEOH�� XQVROYHG��
GLVSODFHPHQW��IDLO��IDLOXUH��ZULVW�ZDWFK�

(;(5&,6(��

$QVZHU�WKH�IROORZLQJ�TXHVWLRQV�WR�WKH�WH[WV
���:KDW�GLVFRYHU\�FDXVHG�D�UHYROXWLRQ�LQ�PHFKDQLFDO�FORFNV"



��

���:KDW�PHFKDQLFDO�FORFN�LV�PHQWLRQHG�LQ�WKH�WH[W�ERWK�DV�DQ�DFFXUDWH�PHFKDQLVP�
DQG�DV�D�PDVWHUSLHFH"

���:KHQ�DQG�ZK\�WKH�SUREOHP�RI�ORQJLWXGH�EHFDPH�XUJHQW"
���:KDW�VROXWLRQ�ZDV�RIIHUHG�E\�*DOLOHR"
���:KR�PDGH�D�SHQGXOXP�FORFN"�:KR�DOVR�FRQWULEXWHG�LQWR�LW"

(;(5&,6(��

&LUFOH�WKH�FRUUHFW�SUHSRVLWLRQ�LQ�WKHVH�VHQWHQFHV
���7KHUH�KDV�EHHQ�D�VXEVWDQWLDO�IDOO�RI��LQ�WHPSHUDWXUH�WKLV�ZHHN�
���'LG�\RX�KHDU�WKH�UHVXOW�RI�IURP�WKH�ODWHVW�PHDVXUHPHQW"
���7KH\�KDYH�PDGH�DQ�XUJHQW�UHTXHVW�WR�IRU�WKH�DFKLHYHG�UHFHQWO\�UHVXOWV�
���7KHUH�KDV�EHHQ�QR�LPSURYHPHQW�LQ�RI�DGRSWLQJ�WKH�0HWULF�V\VWHP�
���:KDW�VRUW�RI�UHODWLRQVKLS�GR�\RX�KDYH�WR�ZLWK�\RXU�FR�ZRUNHUV"
���7KH�VROXWLRQ�WR�RI�WKH�SUREOHP�LV�TXLWH�VLPSOH��ZH�QHHG�PRUH�WLPH�
���+DYH�\RX�KDG�DQ\�PRUH�FRPSODLQWV�ZLWK�DERXW
���,�DP�VKRFNHG�DW�WKH�LQFUHDVH�LQ�RI�WKH�SULFH�RI�PHDVXULQJ�LQVWUXPHQWV�

(;(5&,6(��

���2XU�HQJLQHHUV�ZDQW�WKH�FRPSOH[�SUREOHPV�WR�EH�VROYHG�E\�FRPSXWHUV�
���7KH\�ZDWFKHG�WKH�YHUQLHU�VFDOH�EH�XVHG�LQ�SUDFWLFH�

���:H�FRQVLGHU�QXFOHDU�HQHUJ\�WR�EH�WKH�SULPH�VRXUFH�RI�KHDW�HQHUJ\�
���:H�NQRZ�DQ�DOWHUQDWLQJ�FXUUHQW�WR�EH�FRQWLQXDOO\�FKDQJLQJ�E\�ULVLQJ��IDOOLQJ�DQG�

FKDQJLQJ�GLUHFWLRQ�
���:H�NQRZ�SUHVVXUH�WR�EH�UHTXLUHG�IRU�IRUFLQJ�ZDWHU�WKURXJK�D�SLSH�
���+H�DSSHDUV�WR�NQRZ�HYHU\WKLQJ�DERXW�WKH�SURSHUWLHV�RI�WKH�JHDUV�
���7KH�LQSXW�DQG�RXWSXW�XQLWV�DUH�NQRZQ�WR�EH�WKH�SDUWV�RI�D�FRPSXWHU�

����1HZ�GHYHORSPHQWV�LQ�PDWHULDOV�DUH�EHOLHYHG�WR�EH�GXH�WR�QHZ�PDQXIDFWXULQJ�IRUPV�
DQG�YLFH�YHUVD�

81,7��
7(;7���
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:KHQ�ZH�WKLQN�RI�D�FORFN��ZH�SLFWXUH�WKH�IDPLOLDU�IDFH�ZLWK�QXPEHUV��WZR�KDQGV�
DQG�PD\EH�D�VZHHSLQJ�VHFRQG�KDQG��EXW�WKDW�SLFWXUH�LV�WRR�QDUURZ��2YHU�WKH�FHQWXULHV��



��

SHRSOH�KDYH�GHYHORSHG�DOO�PDQQHU�RI�PDFKLQHU\�WR�WHOO�WLPH��7KH�&KLQHVH�LQYHQWHG�WKH�
LQFHQVH�FORFN�EHWZHHQ�����DQG�������DQG�LWV�XVH�VSUHDG�WKURXJKRXW�HDVWHUQ�$VLD��,Q�
RQH�W\SH�RI�LQFHQVH�FORFN��PHWDO�EDOOV�ZHUH�DWWDFKHG�WR�WKH�LQFHQVH�ZLWK�VWULQJ��:KHQ�
WKH�LQFHQVH�EXUQHG�XS��WKH�EDOO�ZRXOG�GURS��VRXQGLQJ�D�JRQJ�WKDW�DQQRXQFHG�WKH�KRXU�

2WKHU�FORFNV�XVHG�FRORU��DQG�VRPH�XVHG�GLIIHUHQW�VFHQWV�DW�GLIIHUHQW�WLPHV��&DQGOH�
FORFNV�KDG�QXPEHUHG�PDUNLQJV�GRZQ�WKHLU�OHQJWKV��:KHQ�WKH�FDQGOH�EXUQHG�GRZQ�WR�D�
PDUN��WKH�GLDO�QRWHG�WKH�WLPH��6RPHWLPHV�WKH�OLQHV�ZHUH�QRW�QXPEHUHG��DQG�WKH�SHUVRQ�
XVLQJ�WKH�FDQGOH�FORFN�ZRXOG�QHHG�WR�NQRZ�KRZ�ORQJ�LW�WRRN�WKH�FDQGOH�WR�EXUQ�GRZQ�
WR�HDFK�PDUN�

7KH�GLVFRYHU\�LQ�WKH�����V�WKDW�FRLOHG�VSULQJV�FRXOG�PRYH�WKH�KDQGV�RI�D�FORFN�
PDGH�VPDOOHU�WLPHSLHFHV�SRVVLEOH��3RFNHW�ZDWFKHV�ZHUH�WKH�RUGHU�RI�WKH�GD\�IRU�PHQ�

IRU� FHQWXULHV�� DQG�ZULVWZDWFKHV�ZHUH� FRQVLGHUHG� MHZHOU\�
��EXW�IRU�ZRPHQ�RQO\��$OO�RI�WKRVH�IDVKLRQ�UXOHV�FKDQJHG�
GXULQJ�:RUOG�:DU�,��ZKHQ�WDNLQJ�RXW�D�SRFNHW�ZDWFK�ZDV�
LPSRVVLEOH� GXULQJ� EDWWOH�� )RU� PRVW� RI� WKH� UHPDLQGHU� RI�
WKH���WK�FHQWXU\��DOPRVW�HYHU\RQH���HVSHFLDOO\�PHQ���ZRUH�

ZULVWZDWFKHV��7KH�JLIW�RI�D�ZDWFK�V\PEROL]HG�\RXU�SDVVDJH�LQWR�PDQKRRG��DQG�PDQ\�
FRPSDQLHV�SUHVHQWHG�\RX�ZLWK�D�JROG�ZDWFK�XSRQ�\RXU�UHWLUHPHQW�

$V�ZH�DGYDQFH�WKURXJK�WKH���VW�FHQWXU\��WKH�XELTXLWRXV�ZULVWZDWFK�PD\�RQFH�DJDLQ�
EH�IDGLQJ�IURP�VW\OH�DQG�XVH��:KLOH�DW�ZRUN��ZH�FDQ�FKHFN�WKH�WLPH�RQ�WKH�FRPSXWHU¶V�
FORFN�� DQG�ZKLOH�ZH¶UH� RXW�� RXU� FHOO� SKRQHV�RU�03��SOD\HUV� GLVSOD\� DFFXUDWH� WLPHV�
DURXQG�WKH�FORFN��6WLOO��DQ�LQIRUPDO�VXUYH\�E\�D�©+RXVWRQ�&KURQLFOHª�UHSRUWHU�VKRZHG�
WKDW�PDQ\�SHRSOH�VD\�WKH\�ZLOO�QHYHU�JLYH�XS�WKHLU�ZULVWZDWFKHV�

'D\V��KRXUV�DQG�PLQXWHV�DUH�WKH�VDPH�LQ�DOO�FRXQWULHV��EXW�KRZ�SHRSOH�YLHZ�WKHP�
YDULHV��,Q�VRPH�FRXQWULHV���*HUPDQ\��IRU�LQVWDQFH���SXQFWXDOLW\�LV�DOOLPSRUWDQW��%HLQJ�
ODWH�IRU�DQ�DSSRLQWPHQW�LV�WKH�KHLJKW�RI�UXGHQHVV�DQG�PD\�HDUQ�\RX�D�UHEXNH�IURP�\RXU�
KRVW�� ,Q� ODLG�EDFN�%UD]LO�� KRZHYHU�� WLPH�RIWHQ� LV� LJQRUHG�� DQG� ORFDOV� VRPHWLPHV� UXQ�
KRXUV�ODWH�IRU�PHHWLQJV��GRFWRU�DSSRLQWPHQWV��HYHQ�FROOHJH�FODVVHV�

6SULQJV�RU�ZHLJKWV�RSHUDWH�WKH�JHDUV�LQVLGH�D�PHFKDQLFDO�FORFN��EXW�ZKHQ�WKH�TXDUW]�
FORFN�FDPH�DORQJ��HOHFWULFLW\�RI�D�VRUW�EHJDQ�WR�PRYH�WKH�KDQGV��7KH�PLQHUDO�TXDUW]�
��XVXDOO\�ZLWK�WKH�KHOS�RI�D�EDWWHU\���SRZHUV�D�TXDUW]�FORFN��4XDUW]� LV�SLH]RHOHFWULF��
PHDQLQJ�WKDW�ZKHQ�D�TXDUW]�FU\VWDO�LV�VTXHH]HG��LW�JHQHUDWHV�D�VPDOO�FXUUHQW�RI�HOHFWULFLW\��
ZKLFK�FDXVHV�WKH�FU\VWDO�WR�YLEUDWH�ZKHQ�WKH�FXUUHQW�SDVVHV�WKURXJK��$OO�TXDUW]�FU\VWDOV�
YLEUDWH�DW�WKH�VDPH�IUHTXHQF\��4XDUW]�FORFNV�XVH�D�EDWWHU\�WR�FUHDWH�WKH�FU\VWDO�YLEUDWLRQ�
DQG�D�FLUFXLW�WR�FRXQW�WKH�YLEUDWLRQV��7KH�FLUFXLW�XVHV�WKLV�LQIRUPDWLRQ�WR�JHQHUDWH�RQH�
SXOVH�HYHU\�VHFRQG��7KHVH�SXOVHV�SRZHU�WKH�JHDUV�LQ�D�PHFKDQLFDO�FORFN�RU�SRZHU�WKH�
GLVSOD\� LQ� D� GLJLWDO� FORFN��4XDUW]� FORFNV� VWLOO� GRPLQDWH� WKH�PDUNHW� EHFDXVH� RI� WKHLU�
DFFXUDF\�DQG�WKH�ORZ�SURGXFWLRQ�FRVW�

$OWKRXJK�WKH�QDPH�VRXQGV�UDWKHU�PHQDFLQJ��DWRPLF�FORFNV�DUH�QRW�GDQJHURXV�DW�
DOO��7KH\�PHDVXUH�WLPH�E\�WUDFNLQJ�KRZ�ORQJ�LW�WDNHV�IRU�DQ�DWRP�WR�VZLWFK�LWV�HQHUJ\�

6WDWHV�LV�VHW�E\�1,67�)����WKH�FHVLXP�DWRPLF�FORFN�DW�WKH�1DWLRQDO�,QVWLWXWH�RI�6FLHQFH�
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WKH� PRYHPHQW� RI� DWRPV�� 6FLHQWLVWV�
LQWURGXFH�FHVLXP�JDV�LQWR�WKH�FORFN¶V�
YDFXXP� FKDPEHU� DQG� WKHQ� GLUHFW�
LQIUDUHG� ODVHU� EHDPV� DW� ���GHJUHH�
DQJOHV�WR�WKH�FHQWHU�RI�WKH�FKDPEHU��
7KH� ODVHUV� IRUFH� WKH� DWRPV� WRJHWKHU�
LQWR� D� EDOO�� ZKLFK� JHWV� WRVVHG�

7KH�VFLHQWLVWV�PHDVXUH�WKH�QXPEHU�RI�
DWRPV�ZLWK�DOWHUHG�VWDWHV�DQG�WXQH�WKH�
PLFURZDYHV�WR�GLIIHUHQW�IUHTXHQFLHV�
XQWLO�PRVW� RI� WKH� DWRPV� DUH� DOWHUHG��

D�ZRUOGZLGH�VWDQGDUG�IRU�VHFRQGV��FORFNV�DURXQG�WKH�ZRUOG�FDQ�DXWRPDWLFDOO\�VHW� WR�
WKH�1,67�VWDQGDUG�E\� WLPH�]RQH��7KH�DWRPLF�FORFN�NHHSV� WUDFN�RI� WLPH�RQ� WKH�PRVW�
PLQLVFXOH�OHYHO��DQG�FDOHQGDUV�KHOS�XV�FRSH�ZLWK�ODUJHU�EORFNV�RI�WLPH�

7(;7���

),567�:(,*+7�67$1'$5'6

(DFK� VXFFHHGLQJ� FLYLOL]DWLRQ� DGGHG� WR� PDQNLQG¶V� NQRZOHGJH�� EXLOGLQJ� DQ�
DFFXPXODWLRQ� RI� PHDVXULQJ� VWDQGDUGV� DQG� WHFKQLTXHV�� 6RPH� FRQWULEXWHG� ZHLJKW�
PHDVXUHV��2WKHUV�VKRZHG�XV�KRZ�WR�PHDVXUH� WLPH��6WLOO�RWKHUV�JDYH�XV�PHWKRGV�IRU�
VXUYH\LQJ�ELJ�DUHDV�RI�ODQG�DQG�HVWDEOLVKLQJ�ERXQGDULHV�

,Q� WHFKQLTXHV� IRU� PHDVXULQJ� ZHLJKWV�� WKH� %DE\ORQLDQV� PDGH� LPSRUWDQW�
LPSURYHPHQWV�XSRQ�WKH�LQYHQWLRQ�RI�WKH�EDODQFH��,QVWHDG�RI�MXVW�FRPSDULQJ�WKH�ZHLJKWV�
RI�WZR�REMHFWV��WKH\�FRPSDUHG�WKH�ZHLJKW�RI�HDFK�REMHFW�ZLWK�D�VHW�RI�VWRQHV�NHSW�MXVW�
IRU�WKDW�SXUSRVH��,Q�WKH�UXLQV�RI�WKHLU�FLWLHV��DUFKDHRORJLVWV�KDYH�IRXQG�VRPH�RI�WKHVH�

ZHLJKW�VWDQGDUGV�
7KH� %DE\ORQLDQV� XVHG� GLIIHUHQW�

VWRQHV�IRU�ZHLJKLQJ�GLIIHUHQW�FRPPRGLWLHV��
,Q�PRGHUQ�(QJOLVK�KLVWRU\��WKH�VDPH�EDVLV�
KDV� EHHQ� XVHG� IRU�ZHLJKW�PHDVXUHPHQWV��
)RU�WKH�KRUVHPDQ��WKH�©VWRQHª�ZHLJKW�ZDV����SRXQGV��,Q�ZHLJKLQJ�ZRRO�WKH�VWRQH�ZDV�

VWRQH�ZHLJKW�LQ�WKH�LPSHULDO�V\VWHP�ZDV����SRXQGV�
7KH�(J\SWLDQV�DQG�WKH�*UHHNV�XVHG�D�ZKHDW�VHHG�DV�WKH�VPDOOHVW�XQLW�RI�ZHLJKW��D�
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VWDQGDUG�WKDW�ZDV�YHU\�XQLIRUP�DQG�DFFXUDWH�IRU�WKH�WLPHV��7KH�JUDLQ�LV�VWLOO�LQ�OLPLWHG�
XVH�DV�D�VWDQGDUG�ZHLJKW��+RZHYHU��ZKHDW�VHHGV�DUH�QR�ORQJHU�DFWXDOO\�SXW�LQ�WKH�SDQ�
RI�WKH�EDODQFH�VFDOH��,QVWHDG��D�ZHLJKW�WKDW�LV�SUDFWLFDOO\�WKH�VDPH�DV�WKDW�RI�DQ�DYHUDJH�

JUDLQ�RI�ZKHDW�LV�DUELWUDULO\�DVVLJQHG�WR�WKH�JUDLQ��7KH�
$UDEV� HVWDEOLVKHG� D� VPDOO� ZHLJKW� VWDQGDUG� IRU� JROG��
VLOYHU�DQG�SUHFLRXV�VWRQHV�ZKLFK�YHU\�RIWHQ�ZHUH�D�SDUW�
RI� WUDGH�RU�EDUWHU�GHDOV��7R�ZHLJKW�WKH�VPDOO�YDOXDEOH�
TXDQWLWLHV��WKH\�XVHG�DV�D�ZHLJKW�VWDQGDUG�D�VPDOO�EHDQ�
FDOOHG�D�NDURE��7KLV�ZDV� WKH�RULJLQ�RI� WKH�ZRUG�FDUDW�
ZKLFK�MHZHOHUV�VWLOO�XVH�WR�H[SUHVV�WKH�ZHLJKW�RI�JHPV�
DQG�SUHFLRXV�PHWDOV�

,Q� WUDGLQJ� EHWZHHQ� WULEHV� DQG� QDWLRQV�� PDQ\� RI�
WKHVH� PHWKRGV� IRU� PHDVXULQJ� ZHLJKWV� DQG� GLVWDQFHV�
JUDGXDOO\� EHFDPH� LQWHUPL[HG�� SDUWLFXODUO\� E\� WKH�
5RPDQV� ZKR� VSUHDG� WKLV� NQRZOHGJH� WKURXJKRXW� WKH�
NQRZQ�ZRUOG�DW�WKDW�WLPH��DOVR�DGGLQJ�VRPH�VWDQGDUGV�

RI� WKHLU� RZQ��$V� WKH�5RPDQ� VROGLHUV�PDUFKHG�� WKH\� NHSW� WUDFN� RI� WKH� GLVWDQFH� WKH\�
WUDYHOHG�E\�FRXQWLQJ�SDFHV��$�SDFH�ZDV�WKH�GLVWDQFH�FRYHUHG�IURP�WKH�WLPH�RQH�IRRW�
WRXFKHG�WKH�JURXQG�XQWLO�WKDW�VDPH�IRRW�WRXFKHG�WKH�JURXQG�DJDLQ��RU�WKH�OHQJWK�RI�D�
GRXEOH�VWHS�

(;(5&,6(��

7UDQVODWH�DQG�UHPHPEHU�WKH�IROORZLQJ�ZRUGV
IDFH�� KDQGV�� LQFHQVH�� LQVHFW�� VWULQJ�� VSULQJ�� VFHQW�� FDQGOH�� EXUQ�� EDWWOH�� JLIW��

UHWLUHPHQW�� DGYDQFH�� FHOO� SKRQH�� PHQDFH�� PHQDFLQJ�� DOWHU�� DOWHUHG�� DOWHUQDWLQJ��
DOWHUQDWLYH��ERXQGDU\��VWRQH��EXWFKHU��EHDQ�

(;(5&,6(��

$QVZHU�WKH�IROORZLQJ�TXHVWLRQV�WR�WKH�WH[WV
���:KDW�XQXVXDO�QRZ�W\SHV�RI�FORFNV�FDQ�\RX�QDPH"
���5HFHLYLQJ�D�ZULVWZDWFK�PHDQW«"
���,V�LW�VWLOO�SRSXODU�WR�ZHDU�D�ZULVWZDWFK"�:KDW�W\SH"
���:KR�LV�FRQVLGHUHG�WR�EH�YHU\�SXQFWXDO"
���,V�DWRPLF�FORFN�GDQJHURXV"

(;(5&,6(��

7UDQVODWH�WKHVH�V\QRQ\PV�DQG�UHPHPEHU�WKHP



��

(;(5&,6(��

���+H�GHVFULEHG�WKH�SULQFLSOH�WR�EH�XVHG�LQ�DOO�PRGHUQ�V\VWHPV�
���3��+��<DEORFKNRY�LV�NQRZQ�WR�EH�WKH�LQYHQWRU�RI�WKH�HOHFWULF�FXUUHQW�
���7KH�PHWKRG�SURSRVHG�E\�WKH�\RXQJ�HQJLQHHU�LV�VDLG�WR�EH�YHU\�HIIHFWLYH�
���(OHFWURQLFV�LV�EHOLHYHG�WR�EHJLQ�ZKHQ�WKH�YDOYH�ZDV�LQYHQWHG�
���(OHFWURQLF�HTXLSPHQW�LV�VDLG�WR�KDYH�DOUHDG\�EHHQ�DSSOLHG�DW�WKH�EHJLQQLQJ�RI�WKH�

;;�FHQWXU\�

���$XWRPDWLRQ�LV�EHOLHYHG�WR�EH�WKH�KLJKHVW�VWDJH�LQ�WKH�GHYHORSPHQW�RI�WKH�WHFKQRORJ\�
���(OHFWURQLF�HTXLSPHQW�KDV�EHHQ�SURYHG�WR�VDYH�PLOOLRQV�RI�PDQ�DQG�PDFKLQH�KRXUV�
���7KH�DFWLRQ�WR�EH�UHIHUUHG�WR�LV�NQRZQ�WR�EH�FDWKRGH�ERPEDUGPHQW�

����7KH�H[SHULPHQW�LV�H[SHFWHG�WR�EH�FRQGXFWHG�LQ�WLPH�

81,7��
7(;7���
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:HLJKLQJ� �� E\�ZKLFK�ZH�PHDQ� XVLQJ� D� EDODQFH� WR�PHDVXUH� WKH� ZHLJKW� RI� DQ�
REMHFW�RU� WR�FRPSDUH� WKH�ZHLJKW�RI� WZR�REMHFWV� ��KDV�
EHHQ�XQGHUWDNHQ�IRU�WKRXVDQGV�RI�\HDUV��,PDJHV�IURP�
WKH�HDUOLHVW�FLYLOLVDWLRQV�LQ�WKH�0LGGOH�(DVW�VKRZ�LWHPV�
EHLQJ�ZHLJKHG�XVLQJ�D�EHDP�EDODQFH�DQG�WKH�SURFHVV�
FRQWLQXHG�DOPRVW�XQFKDQJHG�XQWLO�WKH�WZHQWLHWK�FHQWXU\��
7KH�6FLHQFH�0XVHXP�LQ�/RQGRQ�KDV�DQ�H[DPSOH�RI�DQ�
HDUO\� (J\SWLDQ� TXDUW]� EHDP� DERXW� ���PP� ORQJ�ZLWK�
OHDWKHU� VXSSRUW� WKRQJV��7KLV�� LW� LV�EHOLHYHG��ZDV�XVHG�

WR�ZHLJK�JROG�IRXQG�LQ�WKH�VDQGV�RI�WKH�ULYHU�(XSKUDWHV�DQG�XVHG�DV�D�EDUWHU�PHGLXP��
7KH�RQO\�ZD\�RI�TXDQWLI\LQJ�WKH�JROG�ZDV�WR�FRPSDUH�LWV�ZHLJKW��XVLQJ�D�EHDP�EDODQFH��
ZLWK�D�µVWDQGDUG¶�ZHLJKW���WKH�%HTD��HTXLYDOHQW�WR�����JUDLQV�RI�EDUOH\�FRUQ��7KLV�ZDV�

RULJLQ�RI�WKH�XVH�RI�JROG�DV�D�FXUUHQF\�DQG�WKH�EHJLQQLQJ�RI�WKH�JROG�VWDQGDUG�

RI�WKH�ODQG�EHORQJHG�WR�WKH�PRQDUFK��HYHQ�PRQH\�ZDV�PHDVXUHG�E\�ZHLJKLQJ���7KH�
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RQO\�FRLQ�ZDV�WKH�VLOYHU�SHQQ\��FKLVHOOHG�LQWR�WZR�SLHFHV�IRU�D�KDOISHQQ\�DQG�IRXU�IRU�
D�TXDUWHU�SHQQ\�RU�IDUWKLQJ 3RXQG�RI�
7UR\H
��WK�FHQWXU\���7KLV�SRXQG�ZDV�������JUDLQV���EDUOH\FRUQ�JUDLQV�VHOHFWHG�LQ�D�SUHFLVH�

7UR\�2XQFH�DQG����RXQFHV�WR�WKH�SRXQG��ZDV�XVHG�IRU�DOO�SUHFLRXV�PDWHULDOV�DQG�DOVR�
IRU�EUHDG��WKH�SULFH�RI�ZKLFK�ZDV�FRQWUROOHG�E\�ODZ�IURP�WKH���WK�XQWLO�WKH���WK�FHQWXU\��
,Q������D�IDUWKLQJ�ORDI�ZHLJKHG�DERXW��ò�SRXQGV�

$�ODWHU�V\VWHP�RI�ZHLJKWV�LQWURGXFHG�WKH�KDEHU�GH�SH\VH�RU�$YRLUGXSRLV�SRXQG��

DQG� GLYLGHG� LQWR� ��� RXQFHV� HDFK� RI� ��� GUDPV��
7KH�RQO\�FRQQHFWLRQ�EHWZHHQ� WKH�YDOXHV�RI� WKH�
7UR\� DQG� $YRLUGXSRLV� V\VWHPV� ZDV� WKH� JUDLQ�
RI� EDUOH\FRUQ��$IWHU� ODQG�� SUHFLRXV�PHWDOV� DQG�
VWRQHV�� WKH� QH[W� PRVW� LPSRUWDQW� PHDVXUH� RI�

ZHDOWK�ZDV�ZRRO��ZKLFK� E\� WKH� ��WK� FHQWXU\� DFFRXQWHG� IRU� RYHU� KDOI� RI� (QJODQG¶V�
H[SRUW�WUDGH��)LQH�ZHLJKLQJV�ZHUH�QHHGHG�IRU�PHGLFLQHV�DQG�WKH�$SRWKHFDU\¶V�PHDVXUH�
ZDV�EDVHG�RQ�WKH�7UR\�RXQFH������JUDLQV�WR�WKH�6FUXSOH��WKUHH�6FUXSOHV�WR�WKH�'UDFKP
DQG�HLJKW�'UDFKPV� WR� WKH�RXQFH��7KLV�PHDVXULQJ�V\VWHP�UHPDLQHG� LQ�XVH�XQWLO�YHU\�
UHFHQWO\��:KHQ�GHDOLQJ�ZLWK� DOO� WKHVH� GLIIHUHQW� V\VWHPV�RI�ZHLJKW�PHDVXUHPHQW� WKH�

7(;7���

7+(�.,/2*5$0

,Q������WKH�)UHQFK�1DWLRQDO�$VVHPEO\�REWDLQHG�/RXLV�;9,¶V�DVVHQW�
WR�FRPPLVVLRQ�WKH�FRXQWU\¶V�OHDGLQJ�VFLHQWLVWV�WR�UHFRPPHQG�D�FRQVLVWHQW�
V\VWHP�IRU�ZHLJKWV�DQG�PHDVXUHV��7KH�UHSRUW�ZKLFK�WKH�)UHQFK�VFLHQWLVWV�
/DODQGH��/DSODFH��%RUGD��0RQJH�DQG�&RQFRUGHW�SUHVHQWHG�WR�WKH�$FDGHP\�
RI�6FLHQFHV�RQ����0DUFK������UHFRPPHQGHG�D�V\VWHP�EDVHG�RQ�D�XQLW�RI�
OHQJWK��WKH�PHWUH��HTXDO�WR�RQH�WHQ�PLOOLRQWK�SDUW�RI�WKH�GLVWDQFH�IURP�WKH�

YROXPH�RI�ZDWHU�DW�LWV�IUHH]LQJ�SRLQW�
$IWHU�WKH������UHSRUW��PHDVXUHPHQWV�ZHUH�PDGH�WR�GHFLGH�DQ�DSSURSULDWH�YROXPH�

RI�ZDWHU�IRU� WKH�VWDQGDUG�RI�PDVV��,Q������LW�ZDV�DJUHHG�WKDW� WKH�XQLW�VKRXOG�EH�WKH�
PDVV�RI�RQH�FXELF�GHFLPHWUH�RI�ZDWHU�DW�D�WHPSHUDWXUH�RI����&��ZKLFK�ZRXOG�EH�FDOOHG�

ODWHU�D�ZHLJKW�RI�SODWLQXP�ZDV�PDGH�DQG�DGMXVWHG�WR�WKH�YDOXH�IRU�WKH�QHZ�XQLW��7KH�
SODWLQXP�ZHLJKW�EHFDPH�NQRZQ�DV�WKH�NLORJUDP�GHV�DUFKLYHV�DQG�HIIHFWLYHO\�EHFDPH�
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WKH�VWDQGDUG�RI�PDVV�IRU�PRVW�RI�(XURSH�
,QWHUQDWLRQDO� LQWHUHVW� LQ�PHDVXUHPHQW�VWDQGDUGV�JUHZ�TXLFNO\�DQG� LQ�������DQG�

DJDLQ�LQ�������WKH�)UHQFK�*RYHUQPHQW�FDOOHG�PHHWLQJV�WR�GLVFXVV�WKH�FRQVWUXFWLRQ�DQG�
GLVWULEXWLRQ�RI�QHZ�PHWULF�VWDQGDUGV��$W�WKH�WKLUG�PHHWLQJ��LQ�������HLJKWHHQ�FRXQWULHV�
VXEVFULEHG�WR�D�WUHDW\�FDOOHG�WKH�&RQYHQWLRQ�GX�0HWUH��$W�WKH�VDPH�WLPH�WKH�&RPLWH�

ZHLJKWV� DQG�PHDVXUHV� ±� %,03��ZHUH� VHW� XS� WR� EH� UHVSRQVLEOH� IRU� WKH� FXVWRG\� DQG�

LULGLXP�EHFDXVH�RI�LWV�VWDELOLW\�DQG�DELOLW\�WR�ZLWKVWDQG�KDQGOLQJ�
$IWHU�PDQ\�DWWHPSWV� LQ�)UDQFH�� D� VXFFHVVIXO� FDVWLQJ�RI� WKH�DOOR\�ZDV�PDGH�E\�

*HRUJH�0DWWKH\�RI�-RKQVRQ��0DWWKH\�DQG�&R�RI�/RQGRQ�DQG�LQ������WKUHH�F\OLQGULFDO�
SLHFHV�RI�WKH�DOOR\�ZHUH�GHOLYHUHG�WR�WKH�PHWDOOXUJLVW�6W�&ODLUH�'HYLOOH�LQ�)UDQFH��7KH�

ZLWK�WKH�NLORJUDP�GHV�DUFKLYHV�E\�0�&ROORW��D�PDNHU�RI�ZHLJKWV�DQG�EDODQFHV��%\������
WKH�&,30�ZHUH�FRQYLQFHG� WKDW�RQH�RI� WKH�F\OLQGHUV�©ZDV� LQGLVWLQJXLVKDEOH� LQ�PDVV�
IURP�WKDW�RI�WKH�NLORJUDP�GHV�DUFKLYHVª�DQG�WKLV�ZHLJKW�ZDV�FKRVHQ�DV�WKH�LQWHUQDWLRQDO�
SURWRW\SH�RI�WKH�NLORJUDP�DQG�FDOOHG�.�

$�IXUWKHU����RQH�NLORJUDP�ZHLJKWV�ZHUH�RUGHUHG�IURP�-RKQVRQ��0DWWKH\�	DPS�
&R�LQ������DQG�GHOLYHUHG�LQ�������DIWHU�UH�PHOWLQJ�DQG�KDPPHULQJ��WR�LQFUHDVH�WKHLU�
GHQVLW\��WKHVH�ZHUH�DGMXVWHG���KDG�PDWHULDO�UHPRYHG�
E\� SROLVKLQJ� �� WR� EH� FORVH� LQ� PDVV� WR� WKH� VHOHFWHG�
LQWHUQDWLRQDO� SURWRW\SH�� ,Q� ����� WKH� VLJQDWRULHV� RI�

ZHUH�HDFK�DOORFDWHG�RQH�RI�WKH�ZHLJKWV��7KH�DOORFDWLRQ�
ZDV�PDGH�E\�ORW�DQG�WKH�8.�ZDV�JLYHQ�&RS\�1R�����

������PJ��ZLWK�DQ�XQFHUWDLQW\�RI��������PJ��DQG�LWV�
YROXPH�DW����&�DV��������PO�

7R� WKLV�GD\�.LORJUDP���� LV� WKH�FRUQHUVWRQH�RI�
PHDVXUHPHQWV�RI�PDVV� LQ� WKH�8.��,W�KDV�EHHQ�EDFN�
WR�WKH�%,30�DQG�LQWHUFRPSDUHG�ZLWK�.�RQ�QXPHURXV�
RFFDVLRQV�DQG�LQ������LW�WRRN�SDUW�LQ�ZKDW�ZDV�FDOOHG�
WKH� ���D�SHULRG�GXULQJ�ZKLFK�DOO�FRSLHV�RI�WKH�.LORJUDP�ZHUH�

��FP��
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7UDQVODWH�DQG�UHPHPEHU�WKH�IROORZLQJ�ZRUGV
FKLVHO��KDOI��TXDUWHU��EDUOH\FRUQ��RXQFH��DSSDUHQW��DVVHQW��FRQVLVW��FRQVLVWHQW��EUDVV��

(;(5&,6(��

$QVZHU�WKH�IROORZLQJ�TXHVWLRQV�WR�WKH�WH[WV
���:KDW�GRHV�ZHLJKLQJ�PHDQ"
���:KDW�XQLW�ZDV�XVHG�IRU�RULJLQDO�JROG�ZHLJKLQJ"
���7KHUH�ZDV�D�XQLYHUVDO�ZHLJKW�V\VWHP�XVHG�ERWK�IRU�JHPV�DQG�EUHDG��ZDVQ¶W�LW"
���:KR�LQLWLDWHG�D�JHQHUDOO\�DFFHSWHG�PHDVXUHPHQW�V\VWHP"
���:KDW�PDWHULDOV�ZHUH�XVHG�IRU�PDNLQJ�D�NLORJUDP�DUWLIDFW"

(;(5&,6(��

7UDQVODWH�WKHVH�V\QRQ\PV�DQG�UHPHPEHU�WKHP

(;(5&,6(��

7UDQVODWH�WKH�IROORZLQJ�VHQWHQFHV�SD\LQJ�DWWHQWLRQ�WR�*HUXQG
���:KHQ�DSSO\LQJ�PDWKHPDWLFDO�PHWKRGV�IRU�VROYLQJ�WHFKQLFDO�SUREOHPV�HQJLQHHUV�

RSHUDWLRQV�
���6WXGHQWV�JHW�SUDFWLFDO�WUDLQLQJ�ZKHQ�WKH\�DUH�ZRUNLQJ�DW�YDULRXV�SODQWV�
���$�PHPRU\�XQLW�LV�XVHG�IRU�VWRULQJ�LQIRUPDWLRQ�
���7KH�GHVLJQHU�ZDV�DEOH�WR�FRQVWUXFW�D�QHZ�GHYLFH�E\�XVLQJ�D�QHZ�DSSURDFK�
���7KH�3HULRGLF�/DZ�SRLQWHG�RXW�WKH�SRVVLELOLW\�RI�GLVFRYHULQJ�QHZ�HOHPHQWV�
���+HDWLQJ�RI�WKH�JDV�LQFUHDVHV�WKH�VSHHG�RI�WKH�PROHFXOHV�
���7HVWLQJ�D�QHZ�UHFHLYHU�IRU�WKH�DSSOLFDWLRQ�LQ�WKLV�V\VWHP�ZDV�WKH�SULPH�HQJLQHHU¶V�

WDVN�
���:LWKRXW�WHVWLQJ�WKH�HTXLSPHQW�LW¶V�LPSRVVLEOH�WR�XVH�LW�LQ�WKH�H[SHULPHQW�
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0HDVXUHPHQW
0HDVXUHPHQW� LV� WKH� DFW�� RU� WKH� UHVXOW�� RI� D� TXDQWLWDWLYH� FRPSDULVRQ� EHWZHHQ� D�

SUHGHWHUPLQHG�VWDQGDUG�DQG�DQ�XQNQRZQ�PDJQLWXGH�
5DQJH
,W�UHSUHVHQWV�WKH�KLJKHVW�SRVVLEOH�YDOXH�WKDW�FDQ�EH�PHDVXUHG�E\�DQ�LQVWUXPHQW�
6FDOH�VHQVLWLYLW\

WR�ZKLFK�DQ�LQVWUXPHQW�UHVSRQGV�
7UXH�RU�DFWXDO�YDOXH
,W�LV�WKH�DFWXDO�PDJQLWXGH�RI�D�VLJQDO�LQSXW�WR�D�PHDVXULQJ�V\VWHP�ZKLFK�FDQ�RQO\�

EH�DSSURDFKHG�DQG�QHYHU�HYDOXDWHG�
$FFXUDF\

VWDQGDUG�YDOXH�RU�WUXH�YDOXH�
3UHFLVLRQ
,W�LV�WKH�GHJUHH�RI�UHSURGXFLELOLW\�DPRQJ�VHYHUDO�LQGHSHQGHQW�PHDVXUHPHQWV�RI�WKH�

LQ�PHDVXUHPHQW�
5HOLDELOLW\

PHDVXUHPHQW� RI� WKH� RXWSXW� IRU� WKH� VDPH� YDOXH� RI� LQSXW� XQGHU� WKH� VDPH� RSHUDWLQJ�

6\VWHPDWLF�HUURUV
$�FRQVWDQW�XQLIRUP�GHYLDWLRQ�RI�RSHUDWLRQ�RI�DQ�LQVWUXPHQW�LV�NQRZQ�DV�V\VWHPDWLF�

HUURU�� ,QVWUXPHQWDWLRQ�HUURU�� HQYLURQPHQWDO�HUURU�� V\VWHPDWLF�HUURU�DQG�REVHUYDWLRQDO�
HUURU�DUH�V\VWHPDWLF�HUURUV�

5DQGRP�HUURUV
6RPH�HUURUV�UHVXOW�WKRXJK�WKH�V\VWHPDWLF�DQG�LQVWUXPHQW�HUURUV�DUH�UHGXFHG�RU�DW�

OHDVW�DFFRXQWHG�IRU��7KH�FDXVHV�RI�VXFK�HUURUV�DUH�XQNQRZQ�DQG�KHQFH��WKH�HUURUV�DUH�
FDOOHG�UDQGRP�HUURUV�

&DOLEUDWLRQ
&DOLEUDWLRQ�LV�WKH�SURFHVV�RI�GHWHUPLQLQJ�DQG�DGMXVWLQJ�RI�WKH�LQVWUXPHQWV�DFFXUDF\�

FRUUHVSRQGHQFH�WR�HVWDEOLVKHG�UHTXLUHPHQWV�
0HDVXULQJ�V\VWHP
0HDVXULQJ�V\VWHP�H[LVWV�WR�SURYLGH�LQIRUPDWLRQ�DERXW�WKH�SK\VLFDO�YDOXH�RI�VRPH�

YDULDEOH�PHDVXUHG��,W�PD\�FRQVLVW�RI�RQH�RU�VHYHUDO�VHSDUDWH�HOHPHQWV�
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3K\VLFDO�4XDQWLW\ 6WDQGDUG�8QLW
/HQJWK 0HWUH /HQJWK�RI�SDWK�WUDYHOHG�E\�OLJKW�LQ�DQ�LQWHUYDO�RI�

0DVV .LORJUDP 0DVV� RI� D� SODWLQXP�LULGLXP� F\OLQGHU� NHSW� LQ� WKH�
,QWHUQDWLRQDO� %XUHDX� RI� :HLJKWV� DQG� 0HDVXUHV��
6HYUHV��3DULV

7LPH 6HFRQG ������������ î� ��ñ� F\FOHV� RI� UDGLDWLRQ� IURP�

RQH�VHFRQG�LQ��������\HDUV�
7HPSHUDWXUH 'HJUHHV 7HPSHUDWXUH� GLIIHUHQFH� EHWZHHQ� DEVROXWH� ]HUR�

�������N
&XUUHQW $PSHUH

FURVV�VHFWLRQ�SODFHG���PHWHU�DSDUW�LQ�YDFXXP�DQG�
SURGXFLQJ�D�IRUFH�RI���î�QHZWRQV�SHU�PHWUH�OHQJWK�
RI�FRQGXFWRU

/XPLQRXV &DQGHOD 2QH�FDQGHOD� LV� WKH�OXPLQRXV�LQWHQVLW\�LQ�D�JLYHQ�
GLUHFWLRQ� IURP�D�VRXUFH�HPLWWLQJ�PRQRFKURPDWLF�

DQJOH��ZKLFK��KDYLQJ�LWV�YHUWH[�DW�WKH�FHQWUH�RI�D�
VSKHUH��FXWV�RII�DQ�DUHD�RI�WKH�VSKHUH�VXUIDFH�HTXDO�
WR�WKDW�RI�D�VTXDUH�ZLWK�VLGHV�RI�OHQJWK�HTXDO�WR�WKH�
VSKHUH�UDGLXV�

6XEVWDQFH 0ROH 1XPEHU�RI�DWRPV�LQ�D�������NJ�PDVV�RI�FDUERQ���
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(QJOLVK�WR�0HWULF
(QJOLVK 0HWULF

�����FHQWLPHWUHV
������FHQWLPHWUHV
������FHQWLPHWUHV
������NLORPHWUHV
������NLORPHWUHV

�� �����VTXDUH�FHQWLPHWUHV
�� ����VTXDUH�FHQWLPHWUHV
�� ������VTXDUH�PHWUHV

$FUH ������KHFWDUHV
�� ������FXELF�PHWUHV

������FXELF�PHWUHV
�����OLWHUV
������OLWHUV
������JUDPV
�������NLORJUDPV
����NLORZDWWV

0HWULF�WR�(QJOLVK
0HWULF (QJOLVK

�����LQFKHV
����IHHW
����\DUGV
����PLOHV

�� ����VTXDUH�LQFKHV
�� �����VTXDUH�IHHW
�� ����VTXDUH�\DUGV

����DFUHV
�� �����FXELF�IHHW

�� ������JDOORQV

����KRUVHSRZHU
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/HQJWK
���LQFKHV� ���IRRW
���LQFKHV�RU���IHHW� ���\DUG
�����\DUGV�RU������IHHW� ���PLOH

/LTXLG�0HDVXUH
��RXQFHV� ���FXS
���RXQFHV�RU���FXSV� ���SLQW
���RXQFHV�RU���FXSV�RU���SLQWV� ���TXDUW

����RXQFHV�RU����FXSV�RU���SLQWV�RU���TXDUWV� ���JDOORQ

7HPSHUDWXUH�&RQYHUVLRQV

)URP�)DKUHQKHLW�WR�&HQWLJUDGH
7R�FRQYHUW�IURP�GHJUHHV�)DKUHQKHLW� WR�GHJUHHV�&HQWLJUDGH��VXEWUDFW����GHJUHHV�

)DKUHQKHLW � �� �� �� �� �� �� �� �� �� ���

&HQWLJUDGH ��� ��� �� �� � �� �� �� �� �� ��

)URP�&HQWLJUDGH�WR�)DKUHQKHLW
7R�FRQYHUW�IURP�GHJUHHV�&HQWLJUDGH�WR�GHJUHHV�)DKUHQKHLW��PXOWLSO\�WKH�WHPSHUDWXUH�

E\�����DQG�DGG����GHJUHHV�

&HQWLJUDGH ��� �� � � �� �� �� �� �� �� ��

)DKUHQKHLW �� �� �� �� �� �� �� �� �� �� ���
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0DGULG�/RQJPDQ��������±���S�

9��3O\QHQNR��±�9LQQ\WVLD��9678��������±�����S�



 


