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���,1752'8&7,21�

&KDSWHU� ���� RI� 61,� �������������� ³*HQHUDO� 5HTXLUHPHQWV� IRU� WKH� FRPSHWHQFH� RI� WHVWLQJ� DQG� FDOLEUDWLRQ�
ODERUDWRULHV´�RQ�³$VVXULQJ�WKH�4XDOLW\�RI�7HVW�DQG�&DOLEUDWLRQ�5HVXOWV´�UHTXLUHV��

³�7KH�ODERUDWRU\�VKDOO�KDYH�TXDOLW\�FRQWURO�SURFHGXUHV�IRU�PRQLWRULQJ�WKH�YDOLGLW\�RI�WHVW�DQG�FDOLEUDWLRQ�
XQGHUWDNHQ��WKH�UHVXOWLQJ�GDWD�VKDOO�EH�UHFRUGHG�LQ�VXFK�D�ZD\�WKDW�WUHQGV�DUH�GHWHFWDEOH�DQG��ZKHUH�
SUDFWLFDEOH��VWDWLVWLFDO�WHFKQLTXHV�VKDOO�EH�DSSOLHG�WR�WKH�UHYLHZLQJ�RI�WKH�UHVXOWV��7KLV�PRQLWRULQJ�VKDOO�
EH�SODQQHG�DQG�UHYLHZHG�DQG�PD\�LQFOXGH��EXW�QRW�OLPLWHG�WR��

D� UHJXODU� XVH� RI� FHUWLILHG� UHIHUHQFH� PDWHULDOV� DQG�RU� LQWHUQDO� TXDOLW\� FRQWURO� XVLQJ� VHFRQGDU\�
UHIHUHQFH�PDWHULDO��

E� SDUWLFLSDWLRQ�LQ�LQWHU�ODERUDWRU\�FRPSDULVRQ�RU�SURILFLHQF\�WHVWLQJ�SURJUDPV��
F� UHSOLFDWH�WHVWV�RU�FDOLEUDWLRQ�XVLQJ�WKH�VDPH�RU�GLIIHUHQW�PHWKRGV��
G� UHWHVWLQJ�RU�UHFDOLEUDWLQJ�RI�UHWDLQHG�LWHPV��
H� FRUUHODWLRQ�RI�UHVXOWV�IRU�GLIIHUHQW�FKDUDFWHULVWLFV�RI�DQ�LWHP�

QRWH��WKH�VHOHFWHG�PHWKRG�VKRXOG�EH�DSSURSULDWH�IRU�W\SH�DQG�YROXPH�RI�WKH�ZRUN�XQGHUWDNHQ��³�

7KLV� GRFXPHQW� JLYHV� WKH� UHFRPPHQGHG� PHWKRG� WR� LPSOHPHQW� WKH� DERYH� UHTXLUHPHQW� WKDW� LV� DSSOLFDEOH� IRU�
FDOLEUDWLRQ� DQG� WHVWLQJ� ODERUDWRULHV� WKDW� ZLOOLQJ� WR� EH� DFFUHGLWHG� E\� 1DWLRQDO� $FFUHGLWDWLRQ� %RG\� RI� ,QGRQHVLD�
�.$1��EDVHG�RQ�61,�����������������

���0($685(0(17�$6685$1&(�&21&(37��

0HDVXUHPHQW� DVVXUDQFH� LV� D� SURFHVV� WR� HQVXUH� DGHTXDWH�PHDVXUHPHQW� UHVXOWV� WKDW� PD\� LQFOXGH�� EXW� LV� QRW�
OLPLWHG�WR��

WKH�XVH�RI�JRRG�H[SHULPHQWDO�GHVLJQ�SULQFLSOH�VR�WKDW�WKH�HQWLUH�PHDVXUHPHQW�SURFHVV��LWV�FRPSRQHQWV�
DQG�UHOHYDQW�LQIOXHQFH�IDFWRUV�FDQ�EH�ZHOO�FKDUDFWHUL]HG��PRQLWRUHG�DQG�FRQWUROOHG��
FRPSOHWH� H[SHULPHQWDO� FKDUDFWHUL]DWLRQ� RI� WKH� PHDVXUHPHQW� SURFHVV� XQFHUWDLQW\� LQFOXGLQJ� VWDWLVWLFDO�
YDULDWLRQV��FRQWULEXWLRQ� IURP�DOO� NQRZQ��RU�VXVSHFWHG� LQIOXHQFH� IDFWRUV�� LPSRUWHG�XQFHUWDLQWLHV�DQG� WKH�
SURSDJDWLRQ�RI�XQFHUWDLQWLHV�WKURXJKRXW�WKH�PHDVXUHPHQW�SURFHVV��
FRQWLQXRXVO\�PRQLWRULQJ� WKH�SHUIRUPDQFH�DQG�VWDWH�RI�VWDWLVWLFDO�FRQWURO�RI�PHDVXUHPHQW�SURFHVV�ZLWK�
SURYHQ� VWDWLVWLFDO� SURFHVV� FRQWURO� WHFKQLTXHV�� LQFOXGLQJ� WKH�PHDVXUHPHQW� RI�ZHOO� FKDUDFWHUL]HG� FKHFN�
VWDQGDUG�DORQJ�ZLWK�WKH�QRUPDO�ZRUNORDG�DQG�XVH�RI�DSSURSULDWH�FRQWURO�FKDUW

7KH�SXUSRVH�RI�VWDWLVWLFDO�FRQWURO�LV�WR�JXDUDQWHH�WKH�µJRRGQHVV¶�RI�PHDVXUHPHQW�UHVXOWV�ZLWKLQ�SUHGLFWDEOH�OLPLWV�
DQG�WR�YDOLGDWH�WKH�VWDWHPHQW�RI�XQFHUWDLQW\�RI�WKH�PHDVXUHPHQW�UHVXOW��6WDWLVWLFDO�FRQWURO�PHWKRGV�FDQ�EH�XVHG�
WR�WHVW�WKH�PHDVXUHPHQW�SURFHVV�IRU�FKDQJH�ZLWK�UHVSHFW�WR�ELDV�DQG�YDULDELOLW\�IURP�KLVWRULFDO�OHYHOV��+RZHYHU��LI�
WKH�PHDVXUHPHQW�SURFHVV�LV�LPSURSHUO\�VSHFLILHG�RU�FDOLEUDWHG��WKHQ�WKH�FRQWURO�SURFHGXUHV�FDQ�RQO\�JXDUDQWHH�
FRPSDUDELOLW\�DPRQJ�PHDVXUHPHQWV���

7KH� DVVXPSWLRQV� WKDW� UHODWH� WR� PHDVXUHPHQW� SURFHVV� DSSO\� VWDWLVWLFDO� FRQWURO�� QDPHO\� WKDW� WKH� HUURUV� RI�
PHDVXUHPHQW� DUH� XQFRUUHODWHG� RYHU� WLPH� DQG� FRPH� IURP�D� SRSXODWLRQ�ZLWK� D� VLQJOH� GLVWULEXWLRQ�� 7KH� WHVWV� IRU�
FRQWURO�GHSHQG�RQ�WKH�DVVXPSWLRQ�WKDW�WKH�XQGHUO\LQJ�GLVWULEXWLRQ�LV�QRUPDO��*DXVVLDQ���EXW�WKH�WHVW�SURFHGXUHV�
DUH�UREXVW�WR�VOLJKW�GHSDUWXUHV�IURP�QRUPDOLW\��3UDFWLFDOO\�VSHDNLQJ��DOO� WKDW� LV�UHTXLUHG�LV�WKDW�WKH�GLVWULEXWLRQ�RI�
PHDVXUHPHQWV�EH�EHOO�VKDSHG�DQG�V\PPHWULF��



.$1�*XLGH�RQ�0HDVXUHPHQW�$VVXUDQFH�

7UDQVODWHG�IURP�'3�������HGLVL�-XQL����� �

0HDVXUHPHQWV� RQ� D� FKHFN� VWDQGDUG� SURYLGH� WKH� PHFKDQLVP� IRU� FRQWUROOLQJ� WKH� PHDVXUHPHQW� SURFHVV��
0HDVXUHPHQW�RQ�D�FKHFN�VWDQGDUG�VKRXOG�SURGXFH�LGHQWLFDO�UHVXOWV�H[FHSW�IRU�WKH�HIIHFW�RI�UDQGRP�HUURUV��DQG�
WHVWV�IRU�FRQWURO�DUH�EDVLFDOO\� WHVWV�RI�ZKHWKHU�RU�QRW�WKH�UDQGRP�HUURUV�IURP�WKH�SURFHVV�FRQWLQXH�WR�EH�GUDZQ�
IURP� WKH� VDPH� VWDWLVWLFDO� GLVWULEXWLRQV� DV� WKH� KLVWRULFDO� GDWD� RQ� WKH� FKHFN� VWDQGDUG�� &KDQJHV� WKDW� FDQ� EH�
PRQLWRUHG�DQG�WHVWHG�ZLWK�WKH�FKHFN�VWDQGDUG�GDWDEDVH�DUH��

FKDQJHV�LQ�ELDV�DQG�ORQJ�WHUP�YDULDELOLW\��DQG�
FKDQJHV�LQ�LQVWUXPHQW�SUHFLVLRQ�RU�VKRUW�WHUP�YDULDELOLW\�

7KH�FRQFHSW�RI�VWDWLVWLFDO�SURFHVV�FRQWURO�LV�EDVHG�RQ�FRPSDULQJ�KRZ�PHDVXUHPHQW�SURFHVV�LV�SHUIRUPLQJ�WRGD\�
�RIWHQ�D�VLQJOH�PHDVXUHPHQW��WR�KRZ�LW�KDV�SHUIRUPHG�LQ�WKH�EHVW��D�GDWDEDVH�RI�PHDVXUHPHQW�UHVXOWV���)URP�RXU�
NQRZOHGJH�RI�VWDWLVWLFV��ZH�KDYH�DQ�LGHD�ZKDW�WR�H[SHFW�IURP�D�VWDEOH�SURFHVV��

,Q�D�VWDEOH�PHDVXUHPHQW�SURFHVV��ZH�H[SHFW�WKH�PDMRULW\�RI�PHDVXUHPHQW�WR�IDOO�ZLWKLQ�FRQWURO� OLPLWV�WKDW�ZHUH�
HVWDEOLVKHG�EDVHG�RQ�VWDWLVWLFDO�HYDOXDWLRQ�RI�KLVWRULFDO�GDWD��0HDVXUHPHQWV�WKDW�DUH�IDOO�RXWVLGH�WKH�FRQWURO�OLPLWV�
DUH�DVVXPHG�WR�EH�³RXW�RI�FRQWURO´��$Q�LQYHVWLJDWLRQ�LV�WKHQ�QHHGHG�WR�ILQG�WKH�FDXVH�V��DQG�VXLWDEOH�FRUUHFWLYH�
DFWLRQ�PXVW�EH�WDNHQ��

%LDV� DQG� ORQJ�WHUP� YDULDELOLW\� DUH� FRQWUROOHG� E\� PRQLWRULQJ� PHDVXUHPHQWV� RQ� D� FKHFN� VWDQGDUG� RYHU� WLPH�� $�
FKDQJH�LQ�WKH�PHDVXUHPHQW�RQ�WKH�FKHFN�VWDQGDUG�WKDW�SHUVLVWV�DW�D�FRQVWDQW� OHYHO�RYHU�VHYHUDO�PHDVXUHPHQW�
VHTXHQFHV�LQGLFDWHV�SRVVLEOH��

FKDQJH�RU�GDPDJH�WR�WKH�UHIHUHQFH�VWDQGDUGV��
FKDQJH�RU�GDPDJH�WR�WKH�FKHFN�VWDQGDUG�DUWLIDFW��
SURFHGXUDO�FKDQJH�WKDW�YLWLDWHV�WKH�DVVXPSWLRQ�RI�WKH�PHDVXUHPHQW�SURFHVV�

$�FKDQJH�LQ�WKH�YDULDELOLW\�RI�WKH�PHDVXUHPHQW�RQ�WKH�FKHFN�VWDQGDUG�FDQ�EH�GXH�WR�RQH�RI�PDQ\�FDXVHV�VXFK�
DV��

ORVV�RI�HQYLURQPHQWDO�FRQWUROV�
FKDQJH�LQ�KDQGOLQJ�WHFKQLTXHV
VHYHUH�GHJUDGDWLRQ�LQ�LQVWUXPHQWDWLRQ

6KRUW�WHUP� YDULDELOLW\� RU� LQVWUXPHQW� SUHFLVLRQ� LV� FRQWUROOHG� E\� PRQLWRULQJ� VWDQGDUG� GHYLDWLRQV� IURP� UHSHDWHG�
PHDVXUHPHQWV�RQ�WKH�LQVWUXPHQW�V��RI�LQWHUHVW��7KH�GDWDEDVH�FDQ�FRPH�IURP�PHDVXUHPHQWV�RQ�D�VLQJOH�DUWLIDFW�
RU�UHSUHVHQWDWLYH�VHW�RI�DUWLIDFWV��

7KH�DUWLIDFWV�PXVW�EH�RI�WKH�VDPH�W\SH�DQG�JHRPHWU\�DV�LWHPV�WKDW�DUH�PHDVXUHG�LQ�WKH�ZRUNORDG��VXFK�DV��
LWHPV�IURP�WKH�ZRUNORDG�
D�VLQJOH�FKHFN�VWDQGDUG�FKRVHQ�IRU�WKLV�SXUSRVH�
D�FROOHFWLRQ�RI�DUWLIDFWV�VHW�DVLGH�IRU�WKLV�VSHFLILF�SXUSRVH�

&DOLEUDWLRQ�DQG�WHVWLQJ�FDQ�EH� WKRXJKW�DV�D�SURGXFWLRQ�SURFHVV� LQ�ZKLFK� WKH�PHDVXUHPHQW�UHVXOW�DQG�UHVXOWLQJ�
UHSRUW� LV� WKH� ILQDO� SURGXFW�� WKHQ� 3/$1� ±� '2� ±� &+(&.� ±� $&7� �3'&$�� SURFHVV� IORZ�� ZKLFK� ZDV� RULJLQDOO\�
GHYHORSHG�IRU�SURGXFWLRQ�SURFHVV�DQG�LV�RIWHQ�XVHG�WR�PRQLWRU�FKDQJH�DQG�WR�PHDVXUH�LPSURYHPHQW�RI�SURFHVV�
PD\�EH�DSSOLHG�LQ�DVVXULQJ�FDOLEUDWLRQ�DQG�WHVWLQJ�UHVXOWV��

7KH�LPSOHPHQWDWLRQ�RI�3'&$�F\FOH�LQ�D�PHDVXUHPHQW�DVVXUDQFH�V\VWHP�PD\�EH�GHVFULEHG�DV�IROORZV��
3/$1�� LGHQWLI\� WKH� PHDVXUHPHQW� SURFHVV� DQG� SURFHGXUHV�� XVH� PRGHOLQJ� WRROV� WR� KHOS� GLDJUDP� WKH�
SURFHVV��VHOHFW�DQG�FDOLEUDWH�DSSURSULDWH�FKHFN�VWDQGDUG�
'2�� FROOHFW� LQLWLDO� GDWD� WR� FKDUDFWHUL]H� WKH�SURFHVV��PDNH� VXUH� WKDW� GDWD� DUH� JRRG�� VWDEOH�� DFFXUDWHO\�
UHIOHFW�UHIHUHQFH�YDOXHV�DQG�XQGHU�FRQWURO��XVH�FKHFNOLVW�DQG�GDWD�FROOHFWLRQ�IRUP�WR�HQVXUH�FRQVLVWHQF\�
LQ�JDWKHULQJ�GDWD��SORW�LQLWLDO�GDWD�RQ�D�FRQWURO�FKDUW��DQG�HVWDEOLVK�OLPLWV�
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&+(&.��SHULRGLFDOO\�JDWKHU�DGGLWLRQDO�GDWD�DQG�LPPHGLDWHO\�SORW�WKHP�RQ�FRQWURO�FKDUW��PRQLWRU�GDWD�RQ�
RQJRLQJ�EDVLV�
$&7��HYDOXDWH�DQG�DQDO\]H�WKH�GDWD��XVH�VWDWLVWLFDO�WRROV�IRU�FRQVLVWHQF\��LPSOHPHQW�FRUUHFWLYH�DFWLRQ�RU�
LPSURYHPHQW�DV�QHHGHG�RU�GHVLUHG��DW�WKLV�SRLQW��WKH�F\FOH�FRQWLQXHV��

(;$03/(�

3/$1�

D��'HILQH�WKH�PHDVXUHPHQW�SURFHVV���:H�DUH�HVWDEOLVKLQJ�D�PHDVXUHPHQW�DVVXUDQFH�SURJUDP�IRU�
WKH� FDOLEUDWLRQ� RI� ���� J� 2,0/� )�� FODVV�� :H� XVH� D� GRXEOH� VXEVWLWXWLRQ� SURFHGXUH� XVLQJ� D� �� NJ�
FDSDFLW\�$7������FRPSDUDWRU�ZLWK������PJ�UHDGDELOLW\�DQG�ZLOO�XVH�D���NJ�2,0/�(��FODVV�UHIHUHQFH�
VWDQGDUG�IRU�WKH�FDOLEUDWLRQ�

E�� (VWDEOLVK� WKH� REMHFWLYHV�� UHPHPEHU� WKDW� ZKHQHYHU� SRVVLEOH� LW� LV� D� JRRG� LGHD� WR�PRQLWRU� ERWK�
YDULDELOLW\�RI�WKH�PHDVXUHPHQW�SURFHVV�DQG�WKH�YDOXH�RI�WKH�UHIHUHQFH�VWDQGDUG�

F��'LDJUDP��PRGHO��WKH�SURFHVV��WKH�PRGHO�RI�FDOLEUDWLRQ�SURFHVV�FDQ�EH�GHVFULEHG�DV�IROORZV��

6� ��UHIHUHQFH�VWDQGDUG�
;� ��XQLW�XQGHU�WHVW�
;� ��XQLW�XQGHU�WHVW�
6� ��UHIHUHQFH�VWDQGDUG�

7KH�GXSOLFDWLRQ�RI�WKH�DERYH�FDOLEUDWLRQ�SURFHVV�IRU�D�FKHFN�VWDQGDUG�FDQ�EH�GHVFULEHG�DV��

6� ��UHIHUHQFH�VWDQGDUG�
6F� ��FKHFN�VWDQGDUG�
6F� ��FKHFN�VWDQGDUG�
6� ��UHIHUHQFH�VWDQGDUG�

:H� FDQ� XVH� RQH� FKHFN� VWDQGDUG� WR� PRQLWRU� WKLV� SURFHVV� EHFDXVH� ZH� FDQ¶W� LQFRUSRUDWH� FKHFN�
VWDQGDUG� LQWR� WKH� PHDVXUHPHQW� DQG� DFKLHYH� WKH� JRDOV� RI� WKH� SURFHGXUH�� ZH� ZLOO� GXSOLFDWH� WKH�
SURFHVV�E\�VXEVWLWXWLQJ�D�FKHFN�VWDQGDUG�LQWR�WKH�SODFH�RI�XQLW�XQGHU�WHVW�DQG�UHSHDWLQJ�WKH�SURFHVV�
IRU�D�FKHFN�VWDQGDUG��

���7+(�86(�2)�&+(&.�67$1'$5'��

&KHFN�VWDQGDUG�LV�D�VWDQGDUG�WKDW�LV�XVHG�DV�SDUW�RI�PHDVXUHPHQW�DVVXUDQFH�SURJUDP�WR�SURYLGH�FKHFN�RQ�WKH�
VWDQGDUG� DQG� SURFHVV� WR� HQVXUH� WKDW� WKH� VWDQGDUGV�� PHDVXUHPHQW� UHVXOWV�� DQG� PHDVXUHPHQW� SURFHVVHV� DUH�
ZLWKLQ�DFFHSWDEOH�VWDWLVWLFDO�OLPLWV��

7KH� FKHFN� VWDQGDUG� VKRXOG� EH� WKRXJKW� RI� LQ� WHUPV� RI� D� GDWDEDVH� RI�PHDVXUHPHQWV�� ,W� FDQ� EH� GHILQHG� DV� DQ�
DUWLIDFW�RU�DV�D�FKDUDFWHULVWLF�RI� WKH�PHDVXUHPHQW�SURFHVV�ZKRVH�YDOXH�FDQ�EH�UHSOLFDWHG� IURP�PHDVXUHPHQWV�
WDNHQ�RYHU�WKH�OLIH�RI�WKH�SURFHVV��([DPSOHV�RI�FKHFN�VWDQGDUG�DUH��

PHDVXUHPHQWV�RQ�D�VWDEOH�DUWLIDFW��
GLIIHUHQFHV�EHWZHHQ�YDOXHV�RI�WZR�UHIHUHQFH�VWDQGDUGV�DV�HVWLPDWHG�IRUP�FDOLEUDWLRQ�H[SHULPHQW��
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YDOXHV� RI� D� SURFHVV� FKDUDFWHULVWLFV� VXFK� DV� ELDV� WHUP�� ZKLFK� LV� HVWLPDWHG� IURP� PHDVXUHPHQW� RQ�
UHIHUHQFH�VWDQGDUGV�DQG�RU�WHVW�LWHPV��

7R�FRQWURO�WKH�PHDVXUHPHQW�SURFHVV�DQG�GHWHUPLQH�D�YDOLG�XQFHUWDLQW\��ZH�VKRXOG�VHOHFW�D�FKHFN�VWDQGDUG�WKDW��
GXSOLFDWH�WKH�LWHP�EHLQJ�WHVWHG�FDOLEUDWHG��
HYDOXDWHV�WKH�PD[LPXP�UDQGRP�YDULDWLRQ�DQG�ELDV�RI�WKH�SURFHVV�RYHU�DQ�H[WHQGHG�SHULRG�RI�WLPH��
KDV�DQ�HVWDEOLVKHG�PHDQ�RU�FDOLEUDWHG�UHIHUHQFH�YDOXH��ZLWK�DQG�XQFHUWDLQW\�VWDWHPHQW��DQG�
LWV�FDOLEUDWHG�YDOXHV�LV�LQGHSHQGHQW�IURP�WKH�UHIHUHQFH�VWDQGDUGV�WR�HQVXUH�WKDW�ELDV�GXH�WR�WKH�SURFHVV�
RU�FDOLEUDWLRQ�VWDQGDUGV�PD\�EH�GHWHFWHG��

(;$03/(�

3/$1�

G��6HOHFW�DQG�FDOLEUDWH�FKHFN�VWDQGDUG���)RU�WKH�PHDVXUHPHQW�GHVFULEHG�EHIRUH�LQ�WKH�H[DPSOH��ZH�
ZLOO� FKRRVH� D� VWDQGDUG� WKDW�ZLOO�PRQLWRU� ELDV�� DQG� GHWHUPLQLQJ� WKH� YDULDELOLW\� RI� WKH� SURFHVV��:H�
KDYH�DQ�ROGHU�VHW�RI�VWDLQOHVV�VWHHO�VWDQGDUGV�WKDW�KDYH�GHPRQVWUDWHG�VWDELOLW\�RYHU�WLPH��DQG�KDYH�
DQ� LQGHSHQGHQW�FDOLEUDWLRQ�YDOXH� IURP�WKH�RWKHU�DFFUHGLWHG�FDOLEUDWLRQ� ODERUDWRU\�� ,Q� WKLV�FDVH�ZH�
XVH�D�����J�VWDLQOHVV�VWHHO�PDVV�VWDQGDUG�RI�)��FODVV�IURP�WKLV�VHW�WR�EH�D�FKHFN�VWDQGDUG�IRU�WKH�
FDOLEUDWLRQ� GHVFULEHG� LQ� WKLV� H[DPSOH�� 7KH� FDOLEUDWLRQ� YDOXH� RI� WKLV� VWDQGDUG� LV� XVHG� DV� WKH�
UHIHUHQFH�YDOXH�IRU�WKLV�FKHFN�VWDQGDUG��

���'(),1,1*�$1'�&5($7,1*�&21752/�&+$57�

&RQWURO� FKDUW� LV� D� JUDSKLFDO� WRRO� XVHG� WR� YLVXDOL]H� GDWD� ZKHQ� PRQLWRULQJ�� HYDOXDWLQJ� DQG� LPSURYLQJ� D�
PHDVXUHPHQW�SURFHVV��

PRQLWRULQJ�DQG�HYDOXDWLQJ�PD\� LQFOXGH� WKH�QHHG� IRU� FRQWUROOLQJ�SURFHVV� WKURXJK�FRUUHFWLYH�DFWLRQ�DQG�
SURFHVV�LPSURYHPHQW�
WKH� PHDVXUHPHQW� SURFHVV� LQFOXGHV� WKH� HYDOXDWLRQ� RI� PDQ\� FRQWULEXWLQJ� IDFWRUV� LQFOXGLQJ� VWDQGDUGV��
PHDVXUHPHQW��YDULDELOLW\��XQFHUWDLQWLHV��HQYLURQPHQWDO�FRQGLWLRQ�DQG�VWDII�SHUIRUPDQFH�

7KH�W\SH�RI�FKDUW��ZKLFK�LV�FRPPRQO\�XVHG��LV�FDOOHG�D�6KHZKDUW�&RQWURO�&KDUW�RU�D�9DULDEOH�&RQWURO�&KDUW�WKDW�LV�
IDLUO\� LQWXLWLYH� DQG� HDV\� WR� LPSOHPHQW�� ,W� LV� FKDUDFWHUL]HG� E\� WKH� SORWWHG�PHDVXUHPHQW� YDOXHV��;� �YDULDEOHV��� D�
FHQWUH�OLQH��H�J��PHDQ�RU�UHIHUHQFH�YDOXH�EDVHG�RQ�FDOLEUDWLRQ��DQG�XSSHU�ORZHU�ZDUQLQJ�FRQWURO�OLPLWV��7KLV�W\SH�
RI�FKDUW�LV�JRRG�IRU�GHWHFWLQJ�ODUJH�FKDQJHV�EXW�QRW�DV�JRRG�IRU�TXLFNO\�GHWHFWLQJ�VPDOO�FKDQJHV��RI�WKH�RUGHU�RI�
ò�WR���VWDQGDUG�GHYLDWLRQ��LQ�WKH�SURFHVV��

)URP�WKH�GHILQLWLRQ��D�FRQWURO�FKDUW� LV�XVHG�IRU�PRQLWRULQJ��HYDOXDWLQJ�DQG�LPSURYLQJ�WKH�PHDVXUHPHQW�SURFHVV��
XVLQJ�FRQWURO�FKDUW�DOORZ�XV�WR��

HQVXUH� DJUHHPHQW� ZLWK� UHIHUHQFH� YDOXH�� RU� WR� GHWHFW� ELDV�� RIIVHW�� RU� FKDQJH� LQ� WKH� VHW� SRLQW� RI�
UHIHUHQFHV��
HQVXUH�RQJRLQJ�VWDELOLW\�RI�SURFHVV�YDULDELOLW\�DQG�UHSRUWHG�XQFHUWDLQW\�RU�GHWHFW�FKDQJH�LQ�WKH�YDULDELOLW\�
RI�WKH�SURFHVV�WKDW�DIIHFWV�WKH�XQFHUWDLQW\�DQDO\VLV��
HQVXUH�DQG�GRFXPHQW�RQJRLQJ�VWDELOLW\�RI�WKH�VWDQGDUGV�DQG�SURFHVV�IRU�DFFXUDF\�DQG�WUDFHDELOLW\�DQG�
WR�SUHGLFW�IXWXUH�PHDVXUHPHQW�YDOXHV��
PDNH�GHFLVLRQ�UHJDUGLQJ�FRUUHFWLYH�DFWLRQ�RU�SURFHVV�LPSURYHPHQW�
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7KH�TXHVWLRQ�LV�RIWHQ�DVNHG�LQ�GHILQLQJ�DQG�FUHDWLQJ�FRQWURO�FKDUW��³KRZ�PDQ\�LQLWLDO�PHDVXUHPHQWV�GR�ZH�QHHG"�
³�� FRQVLGHULQJ� RXU� NQRZOHGJH� DERXW� VWDWLVWLF� DQG� WKH� PHDVXUHPHQW� SURFHVV�� ZH� FDQ� DQVZHU� WKH� TXHVWLRQ� DV�
IROORZV��

�� WR� �� PHDVXUHPHQWV�� ZH� QHHG� DW� OHDVW� �� PHDVXUHPHQW� WR� FDOFXODWH� PHDQ� DQG� VWDQGDUG�
GHYLDWLRQ��KRZHYHU��RQO\�WKLV�DPRXQW�RI�GDWD�SURYLGHV�OLPLWHG�YDOXHV�IRU�RXU�SURFHVV�
��WR����PHDVXUHPHQWV��ZH�QHHG�DW�OHDVW���WR����GDWD�WR�REWDLQ�LQLWLDO�HVWLPDWHV�RQ�VDPSOH�DQG�
SRSXODWLRQ�WR�EHJLQ�GHYHORSLQJ�FRQWURO�FKDUW��7KH�ILUVW�VHW�RI���WR����PHDVXUHPHQWV�ZLOO�EH�XVHG�
WR�HVWDEOLVK�LQLWLDO�UHIHUHQFH�OLPLWV�����LV�JRRG�QXPEHU�RI�GDWD�SRLQWV�WR�XVH�DV�WKH�EDVHOLQH�IRU�
RXU� LQLWLDO�FRQWURO�PHDVXUHPHQWV��%H�VXUH�WR�JDWKHU�GDWD�RYHU�D�SHULRG�RI� WLPH��ZLWK�QRW�PRUH�
WKDQ���PHDVXUHPHQW�IURP�WKH�VDPH�GD\�
��� W�� ���PHDVXUHPHQWV��ZH� QHHG� DW� OHDVW� ��� WR� ��� GDWD� SRLQWV� RQ�ZKLFK� WR� KDYH� VWDWLVWLFDO�
GHFLVLRQ� DERXW� WKH� GDWD�� :H� ZLOO� QHHG� WKLV� PDQ\� SRLQWV� WR� HVWDEOLVK� ZKHWKHU� WKH� GDWD� DUH�
VWDEOH��UDQGRPO\�GLVWULEXWHG�DQG�V\PPHWULF�DERXW�WKH�PHDQ��:H�VKRXOG�DOVR�KDYH�DW�OHDVW�WKLV�
PXFK�GDWD�IRU�HVWLPDWLQJ�DQG�FDOFXODWLQJ�PHDVXUHPHQW�XQFHUWDLQW\�
���WR�����PHDVXUHPHQWV��RQFH�ZH�KDYH�PDLQWDLQHG�GDWD�IRU�D�ZKLOH��LW�LV�JRRG�LGHD�WR�NHHS�DW�
OHDVW����WR�����GDWD�SRLQWV�RU�DW�OHDVW���\HDUV�GDWD�WR�DOORZ�PRQLWRULQJ�WUHQGV��:H�ZLOO�QHHG�WR�
GHWHUPLQH�DQG�GRFXPHQW�KRZ�ORQJ�GDWD�ZLOO�QHHG�LQ�RXU�ODERUDWRU\�DQG�WKH�EDVLV�IRU�DUFKLYLQJ�
RXU�ROG�GDWD�

7KHUH� LV�VSHFLILF� LQIRUPDWLRQ� WKDW�VKRXOG�DOZD\V�EH�RQ�D�FRQWURO�FKDUW�DQG�VRPH� LQIRUPDWLRQ�VKRXOG�EH�DOZD\V�
REWDLQHG�ZLWK�WKH�GDWD�DQG�PDLQWDLQHG�LQ�D�GDWDEDVH��7KH�GDWD�FROOHFWLRQ�IRUPV�DQG�D�VSUHDGVKHHW�WHPSODWH�RU�
VSHFLDOW\� VRIWZDUH� SURJUDP� VKRXOG� EH� XVHG� WR� JDWKHU� FRPSOHWH� LQIRUPDWLRQ� FRQVLVWHQWO\�� 7KHUH� DUH� VRPH�
HVVHQWLDO�LQIRUPDWLRQ�DQG�JRRG�LQIRUPDWLRQ�WR�KDYH�LQ�D�FRQWURO�FKDUW��

(VVHQWLDO�LQIRUPDWLRQ��
�� 7LWOHV�� LGHQWLI\� ODERUDWRU\�� VWDQGDUG� RSHUDWLQJ� SURFHGXUH�� VWDQGDUG�V�� DQG�RU� FKHFN� VWDQGDUG�V���

QRPLQDO�YDOXH��DQG�WLPH�RI�PHDVXUHPHQW�
�� 'DWD��PHDVXUHG�RU�FDOFXODWHG�YDOXHV��QXPEHU�RI�GDWD�SRLQW�V���PHDQ��VWDQGDUG�GHYLDWLRQ�
�� ;�D[LV��LGHQWLI\�REVHUYDWLRQV�E\�GDWH�RU�WLPH�
�� <�D[LV��REVHUYDWLRQV�RU�FDOFXODWHG�YDOXHV��ZLWK�PHDVXUHPHQW�XQLW�LGHQWLILHG�
�� &HQWUDO�OLQH��PHDQ��DQG�UHIHUHQFH�YDOXH�ZKHQHYHU�DYDLODEOH��WKRXJK�LW�PD\�QRW�EH�DW�WKH�FHQWHU�
�� /LPLW��LGHQWLILFDWLRQ�RI�XSSHU�DQG�ORZHU�ZDUQLQJ�DQG�FRQWURO��DFWLRQ��OLPLWV��

*RRG�LQIRUPDWLRQ�
�� /HJHQG��ZKHQ�PRUH�WKDQ�RQH�VHULHV�SUHVHQW�
�� 7ROHUDQFHV��ZKHQ�DSSOLFDEOH�
�� 8QFHUWDLQWLHV��IRU�UHIHUHQFH�YDOXH��FKHFN�VWDQGDUG�DQG�SURFHVV�RXWSXW�
�� (TXLSPHQW�LQIRUPDWLRQ��GHYLFH�UHDGDELOLW\��FRQILJXUDWLRQ�VHWWLQJ�
�� 6WDQGDUG�LQIRUPDWLRQ��FDOLEUDWLRQ�GDWH�DQG�LQWHUYDO�LQIRUPDWLRQ�
�� 5HVSRQVLEOH�VWDII��QHHG�RQ�FKDUW�RU�LQ�GDWDEDVH�
�� 6WDWH�RI�&RQWURO�
�� ,QIRUPDWLRQ�DERXW�SUHYLRXV�OLPLWV�DQG�KLVWRU\�RI�WKH�FKDUW�GDWD��LI�DYDLODEOH

,W�LV�FULWLFDO�WR�XQGHUVWDQG�WKH�FRQFHSW�DVVRFLDWHG�ZLWK�HDFK�IROORZLQJ�VWHS�LQ�FUHDWLQJ�FRQWURO�FKDUW�QR�PDWWHU�ZKDW�
WRROV� DUH� XVHG� WR� FUHDWH� WKH� FKDUW�� 9DULRXV� WRROV� PD\� EH� XVHG�� EXW� WKH�PRVW� FRPPRQ� DUH� VSUHDGVKHHW� RU� D�
VSHFLDOW\�VRIWZDUH�SURGXFW�FUHDWHG�IRU�WKLV�DSSOLFDWLRQ��7KH�IROORZLQJ�LV�WKH�H[SODQDWLRQ�WR�FUHDWH�D�FRQWURO�FKDUW��
ZLWK� DQ� H[DPSOH� RQ� WKH� PHDVXUHPHQW� DVVXUDQFH� RI� WKH� PDVV� VWDQGDUG� FDOLEUDWLRQ� XVLQJ� 0LFURVRIW� ([FHO�
6SUHDGVKHHW��
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(;$03/(�

'2�

D��67(3����0DNH�PHDVXUHPHQW�

:H�ZLOO�FROOHFW�REVHUYDWLRQV�DQG�SHUIRUP�FDOFXODWLRQV�DQG�ZLOO�VWDUW�WR�FUHDWH�FRQWURO�FKDUW�ZKHQ�ZH�
KDYH� ��� FRUUHFWLRQV� �PDVV� YDOXHV�� WR� HQWHU�� 5HPHPEHU� WKDW� ZH� QHHG� �� WR� ��� GDWD� SRLQWV� WR�
FRQVWUXFW�WKH�LQLWLDO�FKDUW��:H�GR�QRW�SORW�EDODQFH�REVHUYDWLRQV��EXW�WKH�FRUUHFWLRQ��PDVV�YDOXH��RI�
WKH�FKHFN�VWDQGDUG�EHFDXVH�ZH�ZDQW�WR�HYDOXDWH�WKH�HQWLUH�PHDVXUHPHQW�SURFHVV�DQG�QRW�MXVW�WKH�
EDODQFH�YDULDWLRQ�RYHU�WLPH��

:H�VKRXOG�QRUPDOO\�HQWHU�GDWD�LQ�FROXPQV�ZKHQ�XVLQJ�D�0LFURVRIW�([FHO�6SUHDGVKHHW�DV�IROORZV�

GHVFULSWLRQ� �����SRLQWV���FRQWURO�FKDUW�LQLWLDO�GDWD�

623� ��GLUHFW�FRPSDULVRQ�

EDODQFH�XVHG� ��$7�������������PJ�

ORDG� ������J� �

XQLW� ��PJ� �

FKHFN�VWDQGDUG� ��VWDLQOHVV�VWHHO�)��2,0/�FODVV�

PHDVXUHPHQW�SURFHVV� ��FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV�

GDWH� FRUUHFWLRQ� UHIHUHQFH�
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E��67(3����3ORW�YDOXHV�

3ORWWLQJ� YDOXHV� RQ� WKH� \� ±� D[LV� YHUVXV� GDWHV� RI� PHDVXUHPHQWV� RQ� WKH� [� ±� D[LV� LV� WKH� VWDQGDUG�
DSSURDFK�IRU�SORWWLQJ�FKDUW�YDOXHV�

3ORWWLQJ�YDOXHV� LQ�D�VSUHDGVKHHW�ZLOO� UHTXLUH� �DW�D�PLQLPXP��VHOHFWLQJ�FROXPQ�PHDVXUHPHQW�GDWD�
IRU�VHULHV���DQG�WKH�FKDUW�W\SH�DQG�WKHQ�VHOHFW�WKH�GDWHV�RI�PHDVXUHPHQW�IRU�WKH�[�±�D[LV��

7KLV�LV�WKH�VLPSOHVW�DSSURDFK�WR�FUHDWLQJ�D�FKDUW���:H�ZLOO�QHHG�WR�HQWHU�ODEHOV�DQG�WLWOHV�QH[W��%H�
VXUH� WR� ODEHO� \RXU� YDOXHV� ZLWK� WKH� DSSURSULDWH� PHDVXUHPHQW� XQLWV�� 7R� FUHDWH� FRQWURO� FKDUW� LQ�
0LFURVRIW�([FHO��\RX�VKRXOG�XVH�³/,1(�FKDUW´��
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FRQWURO�FKDUW�IRU�WKH�FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV

�FKHFN�VWDQGDUG�66����EDODQFH�$7������
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GDWD

F��67(3����&DOFXODWH�VWDWLVWLFV�

7KH�LQLWLDO�VWDWLVWLFV�LQ�FUHDWLQJ�D�FRQWURO�FKDUW�DUH�FHQWUDO�WHQGHQF\�DQG�GLVSHUVLRQ��

7KH� PHDQ� DQG� VWDQGDUG� GHYLDWLRQ� DUH� XVHG� WR� UHSUHVHQW� WKH� FHQWUDO� WHQGHQF\� DQG� GLVSHUVLRQ��
6SUHDGVKHHW�DOORZV�XV� WR�FDOFXODWH� WKHVH�VWDWLVWLFV�PRUH�HDVLO\� WKDQ�XVLQJ�FDOFXODWRU��+RZHYHU�� LW�
ZLOO�KHOS�WR�EH�DEOH�WR�YDOLGDWH�RXU�VSUHDGVKHHW�HTXDWLRQ�ZLWK�D�FDOFXODWRU��

GHVFULSWLRQ� �����SRLQWV���FRQWURO�FKDUW�LQLWLDO�GDWD� � �

623� ��GLUHFW�FRPSDULVRQ� � �

EDODQFH�XVHG� ��$7�������������PJ� � �

ORDG� ������J� � � �

XQLW� ��PJ� � � �

FKHFN�VWDQGDUG� ��VWDLQOHVV�VWHHO�)��2,0/�FODVV� � �

PHDVXUHPHQW�SURFHVV� ��FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV� � �

GDWH� FRUUHFWLRQ� UHIHUHQFH� PHDQ� VWG�GHY�

��������� ����� ������ ����� �����

��������� ����� ������ ����� �����

��������� ����� ������ ����� �����

��������� ����� ������ ����� �����

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

��������� ����� ������ ����� �����

��������� ����� ������ ����� �����
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G��67(3����3ORW�³PHDQ´�DQG�³UHIHUHQFH�YDOXH´�

7KH� FHQWUH� OLQH� IRU� D� FRQWURO� FKDUW� LV� RIWHQ� XVHG� DV�� RU� UHSUHVHQWV�� DQ� DFFHSWHG� YDOXH�� $V� D�
PLQLPXP��ZH�SORW� WKH�PHDQ�YDOXH�RI� WKH�GDWD� WR�VKRZ� WKH�FHQWUDO� WHQGHQF\��%XW��DOVR�KDYLQJ�DQ�
LQGHSHQGHQWO\� FDOLEUDWHG�YDOXH�DOORZV�XV� WR�HYDOXDWH� WKH� UHIHUHQFH�VWDQGDUG�DQG�SURFHVV� IRU� WKH�
SUHVHQFH�RI�ELDV��

7KH� DFFHSWHG� YDOXH�PD\� EH� WKH�PHDQ� YDOXHV� DV� GHWHUPLQHG� IURP� WKH� GDWD�� PD\� EH� FDOLEUDWLRQ�
YDOXH�GHWHUPLQHG�E\�DQRWKHU�ODERUDWRU\��RU�PD\�EH�D�FDOLEUDWLRQ�YDOXH�GHWHUPLQHG�LQ�KRXVH�XVLQJ�D�
KLJKHU� OHYHO� SURFHGXUH� WKDQ� WKH� RQH� EHLQJ� PRQLWRUHG�� ,I� WKH� UHIHUHQFH� YDOXH� LV� WKH� PHDQ� RI�
FRUUHFWLRQV�� ZH� FDQ� RQO\� PRQLWRU� YDULDELOLW\� LQ� WKH� SURFHVV� DQG� FKDQJH� RI� WKH� VWDQGDUG�� QR�
PRQLWRULQJ�RI�ELDV�LV�SRVVLEOH��

,I�WKH�UHIHUHQFH�YDOXH�FRPHV�IURP�D�KLJKHU�OHYHO�LQGHSHQGHQW�ODERUDWRU\��ELDV�IURP�UHIHUHQFH�YDOXH�
FDQ� EH� PRQLWRUHG� DV� ZHOO� DV� SURFHVV� YDULDELOLW\�� +DYLQJ� D� UHIHUHQFH� YDOXH� ZLWK� WKH� IHZHVW�
PHDVXUHPHQW�SRVVLEOH�LQ�WUDFHDELOLW\�FKDLQ��H�J��IURP�DQ�10,��ZLOO�SURYLGH�D�PHDVXUH�RI�ELDV�ZLWK�
WKH�KLJKHVW�OHYHO�RI�FRQILGHQFH��,I�WKH�UHIHUHQFH�YDOXH�FRPHV�IURP�D�KLJKHU�OHYHO�PHDVXUHPHQW�LQ�
KRXVH�� ELDV� ZLWKLQ� WKH� ODERUDWRU\� FDQ� EH�PRQLWRUHG� DOVR� DV� ZHOO� DV� SURFHVV� YDULDELOLW\�� EXW� ZLWK�
ORZHU� OHYHO� RI� FRQILGHQFH� WKDW� LV� SRVVLEOH�ZKHQ�XVLQJ� DQ� LQGHSHQGHQFH� UHIHUHQFH� YDOXH� IURP�DQ�
10,�RU�KLJKHU�OHYHO�DFFUHGLWHG�FDOLEUDWLRQ�ODERUDWRU\��

FRQWURO�FKDUW�IRU�WKH�FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV

�FKHFN�VWDQGDUG�66����EDODQFH�$7������
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GDWD PHDQ UHIHUHQFH

H��67(3����(VWDEOLVK�DQG�SORW�OLPLWV�

,Q�D�FRQWURO� FKDUW��ZH�PD\�XVH�VWDWLVWLFDO� OLPLWV�DQG�RU�VSHFLILFDWLRQ� OLPLWV��2QFH� OLPLWV�KDYH�EHHQ�
FDOFXODWHG�� WKH\�DUH�SORWWHG�RQ� WKH�FKDUW�� ,Q�VSUHDGVKHHW��ZH�ZLOO�HQWHU� WKH�YDOXH� IRU� WKH� OLPLW� LQ�D�
FROXPQ�DQG�HQWHU�D�QHZ�VHULHV�RQ�WKH�FKDUW�ZLWK�WKH�YDOXHV�IURP�WKH�FROXPQ��

6WDWLVWLFDO� OLPLWV� DUH� EDVHG� RQ� SUREDELOLW\� GLVWULEXWLRQV� ZH� FDOFXODWH� DQG� XVH� ZDUQLQJ� OLPLWV� DQG�
DFWLRQ�OLPLWV�WR�GHWHUPLQH�LI�WKH�SURFHVV�LV�LQ�D�VWDWH�RI�VWDWLVWLFDO�FRQWURO��L�H��SURGXFLQJ�FRQVLVWHQW��
VWDEOH�RXWSXW���$FWLRQ�OLPLWV�DUH�DOVR�FDOOHG�FRQWURO�OLPLW��ZH�XVH�WR�LQGLFDWH�WKDW�VRPH�W\SH�RI�DFWLRQ�
LV�UHTXLUHG�ZKHQ�GDWD�LV�RXWVLGH�WKH�FRQWURO�OLPLWV���
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6WDWLVWLFDO�ZDUQLQJ�OLPLWV��DUH�FDOFXODWHG�DV��
8SSHU�:DUQLQJ�/LPLW��8:/�� �PHDQ������[�VWDQGDUG�GHYLDWLRQ��
/RZHU�:DUQLQJ�/LPLW��/:/�� �PHDQ�±����[�VWDQGDUG�GHYLDWLRQ��

6WDWLVWLFDO�DFWLRQ��FRQWURO��OLPLWV��DUH�FDOFXODWHG�DV��
8SSHU�$FWLRQ�/LPLW��8$/�� �PHDQ������[�VWDQGDUG�GHYLDWLRQ��
/RZHU�$FWLRQ�/LPLW��/$/�� �PHDQ�±����[�VWDQGDUG�GHYLDWLRQ��

GHVFULSWLRQ� �����SRLQWV���FRQWURO�FKDUW�LQLWLDO�GDWD� � � � � � �

623� ��GLUHFW�FRPSDULVRQ� � � � � � �

EDODQFH�XVHG� ��$7�������������PJ� � � � � � �

ORDG� ������J� � � � � � � �

XQLW� ��PJ� � � � � � � �

FKHFN�VWDQGDUG� ��VWDLQOHVV�VWHHO�)��2,0/�FODVV� � � � � � �

PHDVXUHPHQW�SURFHVV� ��FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV� � � � � � �

GDWH� FRUUHFWLRQ� UHIHUHQFH� PHDQ� VWG�GHY� 8:/� /:/� 8$/� /$/�
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FRQWURO�FKDUW�IRU�WKH�FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV

�FKHFN�VWDQGDUG�66����EDODQFH�$7������
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GDWH

P
DV
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J�

GDWD PHDQ UHIHUHQFH 8:/
/:/ 8$/ /$/

6SHFLILFDWLRQ�OLPLWV�DUH�XVHG�WR�GHWHUPLQH�LI�WKH�SURGXFW�ZLOO�IXQFWLRQ�LQ�WKH�LQWHQGHG�IDVKLRQ�RU�LI�LW�
ZLOO�PHHW� WKH� UHTXLUHPHQWV� RI� D� GRFXPHQWDU\� VWDQGDUG�� )RU� H[DPSOH��ZH� RIWHQ�ZRUN�ZLWK�ZHLJKW�
FODVVLILFDWLRQ�VFKHPHV�WKDW�SURYLGH�XV�ZLWK�VSHFLILF�WROHUDQFH�OLPLWV��



.$1�*XLGH�RQ�0HDVXUHPHQW�$VVXUDQFH�

7UDQVODWHG�IURP�'3�������HGLVL�-XQL����� ��

6SHFLILFDWLRQ�OLPLWV��DUH�FDOFXODWHG�DV��
8SSHU�OLPLW� �PHDQ�RU�WDUJHW�SURGXFW�YDOXH���SURGXFW�VSHFLILFDWLRQ�OLPLWV�
/RZHU�LPLW� �PHDQ�RU�WDUJHW�SURGXFW�YDOXH���SURGXFW�VSHFLILFDWLRQ�OLPLWV�

7ROHUDQFH�VSHFLILFDWLRQ�OLPLWV��DUH�FDOFXODWHG�DV��
8SSHU�OLPLW� �PHDQ�RU�QRPLQDO�YDOXH��������[�WROHUDQFH�OLPLW��
/RZHU�OLPLW� �PHDQ�RU�QRPLQDO�YDOXH��������[�WROHUDQFH�OLPLW��

1RWH�� 7KH� H[SDQGHG� XQFHUWDLQW\� PXVW� EH� OHVV� WKDQ� ���� RI� WKH� WROHUDQFHV� LQ� DFFRUGDQFH� ZLWK� WKH�
FODVVLILFDWLRQ�� ,Q� SUDFWLFH�� ZH� PD\� ZDQW� WLJKWHU� FRQWUROV� WR� HQVXUH� WKDW� WKH� HQWLUH� H[SDQGHG�
XQFHUWDLQW\�RI�HDFK�YDOXH� LV�ZLWKLQ� WKH� OLPLWV�RI����� WROHUDQFH�� ,Q� WKDW�FDVH��ZH�PD\�ZDQW� WR�VHW�
WROHUDQFH�VSHFLILFDWLRQ�OLPLWV�DW�����RI�WROHUDQFH�IRU�PRQLWRULQJ�WKH�PHDVXUHPHQW�SURFHVV��

GHVFULSWLRQ� �����SRLQWV���FRQWURO�FKDUW�LQLWLDO�GDWD� � � � � � � �

623� ��GLUHFW�FRPSDULVRQ� � � � � � � � �

EDODQFH�XVHG� ��$7�������������PJ� � � � � � � � �

ORDG� ������J� � � � � � � � � �

XQLW� ��PJ� � � � � � � � � �

FKHFN�VWDQGDUG� ��VWDLQOHVV�VWHHO�)��2,0/�FODVV� � � VSHFLILFDWLRQ� ���� PJ�

PHDVXUHPHQW�SURFHVV� ��FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV� XQFHUWDLQW\�WROHUDQFH���FODLPHG�XQFHUWDLQW\� ����� PJ�

� � � � WROHUDQFH�OLPLW�IRU�PHDVXUHPHQW�SURFHVV�YDULDELOLW\� ����� PJ�

GDWH� FRUUHFWLRQ� UHIHUHQFH� PHDQ� VWG�GHY� 8:/� /:/� 8$/� /$/� 87/� /7/�
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��������� ����� ������ ����� ����� ����� ����� ����� ����� ����� �����

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

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

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

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

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

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

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

FRQWURO�FKDUW�IRU�WKH�FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV

�FKHFN�VWDQGDUG�66����EDODQFH�$7������
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GDWD PHDQ UHIHUHQFH 8:/ /:/
8$/ /$/ 87/ /7/



.$1�*XLGH�RQ�0HDVXUHPHQW�$VVXUDQFH�

7UDQVODWHG�IURP�'3�������HGLVL�-XQL����� ��

���86,1*�&21752/�&+$57

7KH� RYHUDOO� JRDO� LQ� XVLQJ� D� FRQWURO� FKDUW� LV� WR� HIILFLHQWO\� HQVXUH� WKH� TXDOLW\� RI� WKH� PHDVXUHPHQW� UHVXOWV� E\�
PLQLPL]LQJ�WKH�ORVV�RI�GDWD��LQWHJUDWLQJ�WKH�V\VWHP�LQWR�QRUPDO�ODERUDWRU\�ZRUNORDG��DQG�PRQLWRULQJ�WKH�VWDQGDUG�
DQG�SURFHVV�IRU�DFFXUDF\�DQG�XQFHUWDLQW\��

0HDVXUHPHQW�DVVXUDQFH�VKRXOG�EH�D�UHDO�WLPH�PRQLWRULQJ�SURFHVV�DQG�QRW�RQH�LQ�ZKLFK�GDWD�DUH�VDYHG�IRU�HQWU\�
LQWR� FRQWURO� FKDUWV� MXVW� SULRU� WR� ODERUDWRU\� DXGLW� RU� ZKHQ� FXVWRPHU� FDOOV� ZLWK�PHDVXUHPHQW� GLVFUHSDQF\�� 'DWD�
VKRXOG�EH�SORWWHG�DQG�HYDOXDWHG�LPPHGLDWHO\���

$IWHU�SORWWLQJ�GDWD�� ORRN� IRU�VWDELOLW\�DQG�UDQGRPQHVV��EH�VXUH� WKH� ODWHVW�SRLQW�HQWHUHG� LV�ZLWKLQ� WKH�HVWDEOLVKHG�
OLPLWV��RU�ZH�ZLOO� QHHG� WR� WDNH�DSSURSULDWH�DFWLRQ��3ORWWLQJ� UHDO� WLPH�GDWD�RQ� WKH�FRQWURO� FKDUWV�FDQ�SUHYHQW� WKH�
UHOHDVH�RI�TXHVWLRQDEOH�GDWD�DQG�SRVVLEOH�UHFDOO�RI�FHUWLILFDWH�IRU�LWHPV�\RX�KDYH�DOUHDG\�WHVWHG�RU�FDOLEUDWHG��

1RUPDO�GLVWULEXWLRQ�LV�SUREDEO\�WKH�PRVW�LPSRUWDQW�DQG�PRVW�IUHTXHQWO\�XVHG�GLVWULEXWLRQ��ERWK�LQ�WKH�WKHRU\�DQG�
WKH�DSSOLFDWLRQ�RI�VWDWLVWLFV��:H�H[SHFW�RXU�PHDVXUHPHQW�GDWD�WR�FRPH�IURP�D�QRUPDO�GLVWULEXWLRQ��:H�ORRNHG�DW�
WKLV�GLVWULEXWLRQ�DQG�FRQVLGHUHG�FRQILGHQFH�LQWHUYDOV�DQG�SUREDELOLWLHV��,Q�WKLV�FKDSWHU��WKLQN�DERXW�WKH�SUREDELOLW\�
WKDW�D�SRLQW�ZLOO� FRPH� IURP� WKLV�GLVWULEXWLRQ�DQG�EH�ZLWKLQ� OLPLWV�RQ� WKH�FRQWURO� FKDUW�XQOHVV� WKHUH� LV�VRPHWKLQJ�
ZURQJ��:H�ZLOO�FRQVLGHU�ZKDW�PLJKW�EH�ZURQJ�DQG�ZKDW�DFWLRQ�VWHSV�PD\�EH�QHHGHG�WR�EH�WDNHQ�WR�FRUUHFW�WKH�
SUREOHP��

:KHQ�DOO�GDWD�LQFRUSRUDWHG�RQ�WKH�VDPH�FRQWURO�FKDUW��ZH�FDQ�VHH�DSSUR[LPDWHO\�ZKHUH�WKH�FKDQJH�RFFXUUHG�DQG�
SUHGLFW�IXWXUH�YDOXH��EDUULQJ�DGGLWLRQDO�GDPDJH��7KH�XQLTXH�SDWWHUQ�VKRZQ�RQ�WKH�FKDUW�LV�WKH�UHVXOW�RI�D�FKDQJH�
LQ�WKH�YDOXH�RI�WKH�FKHFN�VWDQGDUG��7R�FRQGXFW�IXUWKHU�DQDO\VLV�RI�WKHVH�GDWD��ZH�FRXOG�VHSDUDWH�WKH�EHIRUH�DQG�
DIWHU�GDWD�DQG�FRQGXFW�W�WHVW�DQG�)�WHVW��RU�ZH�FRXOG�FRPSDUH�WKH�KLVWRJUDPV�RI�WKH�EHIRUH�DQG�DIWHU�GDWD��7KH�
GLIIHUHQFHV�LQ�WKH�WZR�GLVWULEXWLRQV�DUH�TXLWH�REYLRXV�ZKHQ�WKH\�DUH�YLHZHG�JUDSKLFDOO\��

7KH�FDOFXODWLRQ�RI�)�YDOXH�DQG�LQWHUSUHWDWLRQ�RI�)�WHVW�UHVXOW�FDQ�EH�GHVFULEHG�DV�IROORZV��
��
QHZROGYDOXH VV) ��

VROG�LV�WKH�VWDQGDUG�GHYLDWLRQ�XVHG�WR�HVWDEOLVK�H[LVWLQJ�OLPLW�LQ�WKH�FRQWURO�FKDUW��DQG�VQHZ�LV�WKH�VWDQGDUG�GHYLDWLRQ�
RI�WKH�PRVW�UHFHQW�GDWD��2XU�PHDVXUHPHQW�V\VWHP�LV�FRQVLGHUHG�WR�EH�³RXW�RI�FRQWURO´� LI�ZH�PHHW�WKH�IROORZLQJ�
FRQGLWLRQV�

�� QHZROG
))YDOXH ��LI�� ��

QHZROG VV ��

��� QHZROG
))YDOXH ��LI�� ��

QHZROG VV

7KH�FDOFXODWLRQ�RI�W�YDOXH�DQG�LQWHUSUHWDWLRQ�RI�W�WHVW�UHVXOW�FDQ�EH�GHVFULEHG�DV�IROORZV��

QHZQHZROGROG

QHZROG
YDOXH

QVQV
[[W

��
��

ROG[ LV� WKH�PHDQ�RI� WKH�ROG�GDWD�H[LVWLQJ� LQ� WKH�FRQWURO�FKDUW�� QHZ[ � LV� WKH�PHDQ�RI�PRVW� UHFHQW�GDWD��VROG� LV� WKH�

VWDQGDUG�GHYLDWLRQ�XVHG�WR�HVWDEOLVK�H[LVWLQJ�OLPLW�LQ�WKH�FRQWURO�FKDUW���VQHZ�LV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�PRVW�
UHFHQW�GDWD���QROG��WKH�QXPEHU�RI�GDWD�SRLQWV�H[LVWLQJ�LQ�WKH�FRQWURO�FKDUW��QQHZ�LV�WKH�QXPEHU�RI�GDWD�SRLQWV�RI�PRVW�
UHFHQW�GDWD��2XU�PHDVXUHPHQW�V\VWHP�LV�FRQVLGHUHG�WR�EH�³RXW�RI�FRQWURO´�LI�ZH�PHHW�WKH�FROORZLQJ�FRQGLWLRQV����

FULWLFDOYDOXH WW �IURP�WKH�W�WDEOH�



.$1�*XLGH�RQ�0HDVXUHPHQW�$VVXUDQFH�

7UDQVODWHG�IURP�'3�������HGLVL�-XQL����� ��

WFULWLFDO�LV�WKH�FULWLFDO�WYDOXH�WKDW�GHSHQGV�RQ�GHJUHHV�RI�IUHHGRP�FDOFXODWHG�XVLQJ�WKH�IROORZLQJ�IRUPXOD��

��

��

���

QHZ

QHZQHZ

ROG

ROGROG

QHZQHZROGROG

Q
QV

Q
QV

QVQV

2XU�FRQWURO�FKDUWV�KHOSV�WR�LGHQWLI\LQJ�VWDELOLW\�RU�FKDQJH�LQ�WKH�PHDVXUHPHQW�SURFHVV�DQG�LQ�WKH�VWDQGDUGV�ZH�
QHHG�WR�PRQLWRU�WKH�SURFHVV�DQG�WKH�VWDQGDUGV�WR�HQVXUH�WKH�TXDOLW\�RI�RXU�PHDVXUHPHQWV��,Q�WKH�IROORZLQJ�ZH�
LGHQWLI\�WKH�QXPEHU�RI�H[DPSOHV�RI�³WKLQJV�WR�ORRN�IRU´�LQ�WKH�FRQWURO�FKDUWV�WKDW�VKRZ�LQVWDELOLW\�RU�FKDQJHV��

(;$03/(�

&+(&.�DQG�$&7

352&(66�'(*5$'$7,21

7KH�PRVW�UHFHQW�GDWD�KDYH�ZLGHU�GLVSHUVLRQ�WKDQ�WKH�HDUOLHU�GDWD�RQ�ZKLFK�WKH�OLPLWV�ZHUH�EDVHG�DV�VKRZQ�
LQ�WKH�IROORZLQJ�FRQWURO�FKDUW��

FRQWURO�FKDUW�IRU�WKH�FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV
�FKHFN�VWDQGDUG�66����EDODQFH�$7������
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ROG�GDWD UHIHUHQFH PHDQ 8:/
/:/ 8$/ /$/ QHZ �GDWD

2/'�'$7$� 1(:�'$7$�
0HDQ� ����� 0HDQ� �����
6WDQGDUG�GHYLDWLRQ� ����� 6WDQGDUG�GHYLDWLRQ� �����
'HJUHHV�RI�IUHHGRP� ��� 'HJUHHV�RI�IUHHGRP� ��
5HIHUHQFH�YDOXH� �������
W���YDOXH� ������������������������������������)�±�YDOXH� �������������



.$1�*XLGH�RQ�0HDVXUHPHQW�$VVXUDQFH�

7UDQVODWHG�IURP�'3�������HGLVL�-XQL����� ��

3RVVLEOH�DVVLJQDEOH�FDXVHV��
2XU�EDODQFH�QHHG�VHUYLFH�
:H�KDYH�QHZ�FDOLEUDWLRQ�RIILFHU�LQ�WKH�ODERUDWRU\�ZKR�QHHGV�WUDLQLQJ�
2XU�HQYLURQPHQWDO�FRQWUROV�VWRSSHG�ZRUNLQJ�SURSHUO\�

3RVVLEOH�DFWLRQ�VWHSV��
2EWDLQ�VHUYLFH�RU�UHSDLU�IRU�EDODQFH�
*HW�QHZ�VWDII�WUDLQHG�DV�VRRQ�DV�SRVVLEOH�
)L[�HQYLURQPHQWDO�FRQWURO�DV�VRRQ�DV�SRVVLEOH�

352&(66�,03529(0(17

7KH�PRVW�UHFHQW�GDWD�KDYH�D�QDUURZHU�GLVSHUVLRQ�WKDQ�WKH�HDUOLHU�GDWD�RQ�ZKLFK�WKH�OLPLWV�ZHUH�EDVHG�DV�
VKRZQ�LQ�WKH�IROORZLQJ�FRQWURO�FKDUW��

FRQWURO�FKDUW�IRU�WKH�FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV
�FKHFN�VWDQGDUG�66����EDODQFH�$7������
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ROG�GDWD UHIHUHQFH PHDQ 8:/
/:/ 8$/ /$/ QHZ �GDWD

2/'�'$7$� 1(:�'$7$�
0HDQ� ����� 0HDQ� �����
6WDQGDUG�GHYLDWLRQ� ����� 6WDQGDUG�GHYLDWLRQ� �����
'HJUHHV�RI�IUHHGRP� ��� 'HJUHHV�RI�IUHHGRP� ��
5HIHUHQFH�YDOXH��������
W���YDOXH� ������������������������������������)�±�YDOXH� ������������

3RVVLEOH�DVVLJQDEOH�FDXVHV��
:H�REWDLQHG�VHUYLFH�IRU�\RXU�EDODQFH�
:H�KDYH�D�QHZ�FDOLEUDWLRQ�RIILFHU�ZKR�KDV�PDQ\�\HDUV�RI�SUHYLRXV�H[SHULHQFH�
2XU�HQYLURQPHQWDO�FRQWUROV�ZHUH�UHSDLUHG�RU�LPSURYHG�



.$1�*XLGH�RQ�0HDVXUHPHQW�$VVXUDQFH�

7UDQVODWHG�IURP�'3�������HGLVL�-XQL����� ��

:H�KDYH�EHHQ�SUDFWLFLQJ� LQ�EDODQFH�RSHUDWLRQ� �PRUH� FDUH� LQ� FHQWHULQJ� WKH�ZHLJKW� RQ� WKH�SDQ�� JHQWO\�
UHOHDVLQJ�WKH�EHDP��DOORZLQJ�PRUH�VWDELOLW\�EHIRUH�WDNLQJ�D�UHDGLQJ��

3RVVLEOH�DFWLRQ�VWHSV��
5HFDOFXODWH�\RXU�VWDQGDUG�GHYLDWLRQ�IRU�WKH�PHDVXUHPHQW�SURFHVV�DQG�XSGDWH�\RXU�FKDUW�
5HFDOFXODWH�WRXU�VWDQGDUG�GHYLDWLRQ�IRU�WKH�PHDVXUHPHQW�SURFHVV�DQG�XSGDWHG�\RXU�XQFHUWDLQW\�YDOXHV�

352&(66�&203$5('�72�63(&,),&$7,21���72/(5$1&(6

:KHQ�HYDOXDWLQJ�PHDVXUHPHQW�SURFHVV�DJDLQVW�VSHFLILFDWLRQV�DQG�WROHUDQFH��ZH�VKRXOG�FRQVLGHU�ZKHWKHU�RU�QRW�
WKH�SURFHVV�LV�DFFHSWDEOH��,I�WKH�SURFHVV�LV�DFFHSWDEOH��WKHUH�LV�QR�QHHG�WR�ORRN�IRU�DVVLJQDEOH�FDXVHV��,I�LW�LV�QRW�
DFFHSWDEOH��WKHQ�ZH�QHHG�WR�ORRN�IRU�DVVLJQDEOH�FDXVHV�DQG�WDNH�DFWLRQ��

FRQWURO�FKDUW�IRU�WKH�FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV
�FKHFN�VWDQGDUG�66����EDODQFH�$7������
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ROG�GDWD UHIHUHQFH PHDQ 8:/ /:/
8$/ /$/ QHZ �GDWD 87/ /7/

2/'�'$7$� 1(:�'$7$�
0HDQ� ����� 0HDQ� �����
6WDQGDUG�GHYLDWLRQ� ����� 6WDQGDUG�GHYLDWLRQ� ������
'HJUHHV�RI�IUHHGRP� ��� 'HJUHHV�RI�IUHHGRP� ��
5HIHUHQFH�YDOXH���������
W���YDOXH� ������������������������������������)�±�YDOXH� �������������

,Q�WKH�DERYH�FDVHV��WKH�FRQWURO�FKDUW�VKRZV�WKDW�WKH�YDULDELOLW\�RI�WKH�PRVW�UHFHQW�GDWD�LV�RXW�RI�WKH�DFWLRQ�OLPLWV�
DQG�WKH�UHVXOW�RI�)�WHVW�DOVR�VKRZV�³RXW�RI�FRQWURO´�FRQGLWLRQ��+RZHYHU��WKH�YDULDELOLW\�LV�VWLOO�DFFHSWDEOH�FRPSDUHG�
WKH�WROHUDQFH�OLPLWV��WKHQ�WKHUH�LV�QR�QHHG�WR�ORRN�IRU�SRVVLEOH�DVVLJQDEOH�FDXVHV�LI�ZH�XVHG�WKH�WROHUDQFH�OLPLWV�
DV�D�DFWLRQ�OLPLWV�IRU�RXU�PHDVXUHPHQW�SURFHVVHV��



.$1�*XLGH�RQ�0HDVXUHPHQW�$VVXUDQFH�

7UDQVODWHG�IURP�'3�������HGLVL�-XQL����� ��

,I� RXU� FRQWURO� FKDUW� VKRZV� WKDW� WKH� YDULDELOLW\� RI� PRVW� UHFHQW� GDWD� H[FHHGV� WROHUDQFH� OLPLWV� DV� VKRZQ� LQ� WKH�
IROORZLQJ�FRQWURO�FKDUW��

FRQWURO�FKDUW�IRU�WKH�FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV
�FKHFN�VWDQGDUG�66����EDODQFH�$7������
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ROG�GDWD UHIHUHQFH PHDQ 8:/ /:/
8$/ /$/ QHZ �GDWD 87/ /7/

2/'�'$7$� 1(:�'$7$�
0HDQ� ����� 0HDQ� �����
6WDQGDUG�GHYLDWLRQ� ����� 6WDQGDUG�GHYLDWLRQ� �����
'HJUHHV�RI�IUHHGRP� ��� 'HJUHHV�RI�IUHHGRP� ��
5HIHUHQFH�YDOXH���������
W���YDOXH� �������������������������������������)�±�YDOXH� ��������������

3RVVLEOH�DVVLJQDEOH�FDXVHV��
2XU�SURFHVV� LV�QRW�DFKLHYLQJ� WKH� UHTXLUHPHQWV�QHHGHG� WR�PHHW� WKH� WROHUDQFHV�EHFDXVH�RXU�EDODQFHV�
KDV�GHJUDGHG�DQG�FDQ�QRW�UHDFK�LWV�QRUPDO�SHUIRUPDQFH�
7KH�SURFHVV�PD\�EH�DFFHSWDEOH� IRU� WKH�FOLHQWV�QHHGV�HYHQ� WKRXJK� LW� LV� ODUJHU� WKDQ� WKH� WROHUDQFHV�ZH�
KDYH�DVVLJQHG�WR�WKH�SURFHVV�

3RVVLEOH�DFWLRQ�VWHSV��
6HOHFW�RU�SXUFKDVH�D�EHWWHU�EDODQFH�WKDW�ZLOO�PHHW�WKH�QHHGV�RI�RXU�FOLHQWV�DQG�RU�RXU�VWDWHG�WROHUDQFH�
7DON�ZLWK�RXU�FOLHQW�WR�GHWHUPLQH�UHDO��UDWKHU�WKDQ�VWDWHG�PHDVXUHPHQW�UHTXLUHPHQWV�



.$1�*XLGH�RQ�0HDVXUHPHQW�$VVXUDQFH�

7UDQVODWHG�IURP�'3�������HGLVL�-XQL����� ��

6+,)7�,1�9$/8(6�2)�67$1'$5'

$OO�RI�WKH�PRVW�UHFHQW�GDWD�DUH�DERYH�WKH�PHDQ�YDOXH�RI�WKH�HDUOLHU�GDWD�DV�VKRZQ�LQ�WKH�IROORZLQJ�FRQWURO�FKDUW��

FRQWURO�FKDUW�IRU�WKH�FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV
�FKHFN�VWDQGDUG�66����EDODQFH�$7������
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ROG�GDWD UHIHUHQFH PHDQ 8:/
/:/ 8$/ /$/ QHZ �GDWD

2/'�'$7$� 1(:�'$7$�
0HDQ� ����� 0HDQ� �����
6WDQGDUG�GHYLDWLRQ� ����� 6WDQGDUG�GHYLDWLRQ� ������
'HJUHHV�RI�IUHHGRP� ��� 'HJUHHV�RI�IUHHGRP� ��
5HIHUHQFH�YDOXH���������
W���YDOXH� ������!�����������������������������)�±�YDOXH� ������������

3RVVLEOH�DVVLJQDEOH�FDXVHV��
2XU�VWDQGDUG�LV�GDPDJH�
2XU�FKHFN�VWDQGDUG�LV�GDPDJH�
:H�DUH�XVLQJ�FDOFXODWLRQ�VRIWZDUH�WKDW�KDV�QRW�EHHQ�YDOLGDWHG�
:H�KDYH�HUURUV�LQ�HQWHULQJ�GDWD�DQG�QRW�WR�GRXEOH�FKHFN�GDWD�
2XU��HTXDWLRQ�IRU�WKH�FRUUHFWLRQ�GXH�WR�HQYLURQPHQWDO�FRQGLWLRQ�ZHUH�GULIWHG�DQG�FRUUHFWLRQ�FKDQJHG�
2XU��VWDQGDUG�ZDV�UHFDOLEUDWHG�DQG�D�QHZ�YDOXH�ZDV�DVVLJQHG�ZLWKRXW�VWDUWLQJ�D�QHZ�FRQWURO�FKDUW�

3RVVLEOH�DFWLRQ�VWHSV��
&RUUHFW�IRU�HDFK�RI�WKH�DERYH�FDXVHV�
)RU�GDPDJH�WR�VWDQGDUG�DQG�FKHFN�VWDQGDUG��D�UHFDOLEUDWLRQ�RI�WKH�VWDQGDUGV�LV�QRW�HQRXJK��\RX�PXVW�
GHWHUPLQH�KRZ�DQG�ZK\�WKH�VWDQGDUG�ZDV�GDPDJH�DQG�PDNH�VXUH�WKDW�LW�GRHV�QRW�KDSSHQ�DJDLQ�



.$1�*XLGH�RQ�0HDVXUHPHQW�$VVXUDQFH�

7UDQVODWHG�IURP�'3�������HGLVL�-XQL����� ��

'5,)7�2)�9$/8(6�2)�67$1'$5'

7KH� UHFHQW� YDOXHV� VHHP� WR� EH� VWHDGLO\� LQFUHDVLQJ�DERYH� WKH�SUHYLRXV�PHDQ�YDOXHV�DV� VKRZQ� LQ� WKH� IROORZLQJ�
FRQWURO�FKDUW��

FRQWURO�FKDUW�IRU�WKH�FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV
�FKHFN�VWDQGDUG�66����EDODQFH�$7������
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ROG�GDWD UHIHUHQFH PHDQ 8:/
/:/ 8$/ /$/ QHZ �GDWD

2/'�'$7$� 1(:�'$7$�
0HDQ� ����� 0HDQ� �����
6WDQGDUG�GHYLDWLRQ� ����� 6WDQGDUG�GHYLDWLRQ� ������
'HJUHHV�RI�IUHHGRP� ��� 'HJUHHV�RI�IUHHGRP� ��
5HIHUHQFH�YDOXH���������
W���YDOXH� ������!�����������������������������)�±�YDOXH� ������!������

5HPHPEHU�WKDW�WKH�VWDELOLW\�LV�OHVV�LPSRUWDQW�WKDQ�WKH�SUHGLFWDELOLW\��,Q�IDFW��VRPH�ODERUDWRULHV�DSSO\�FRUUHFWLRQ�WR�
WKHLU�FKHFN�VWDQGDUG�EDVHG�RQ�D�FRQVLVWHQW�KLVWRU\�RI�GULIW��WKH\�KDYH�D�OHYHO�RI�FRQILGHQFH�IRU�SUHGLFWLQJ�GULIW�DQG�
LQFRUSRUDWH�DQ�XQFHUWDLQW\�DVVRFLDWHG�ZLWK�WKH�SUHGLFWHG�FRUUHFWLRQ��

3RVVLEOH�DVVLJQDEOH�FDXVHV��
2XU�ZRUNLQJ�VWDQGDUG�ZRUQ�IURP�XVH�
2XU�FKHFN�VWDQGDUG�JHWWLQJ�GLUW\�
2XU�VWDQGDUGV�DUH�QRW�VWDEOH�HQRXJK�IRU�WKLV�SURFHVV�

3RVVLEOH�DFWLRQ�VWHSV��
(YDOXDWH�GULIW�UDWH�RI�VWDQGDUG��ZKLFK�PD\�EH�XVHG�WR�HYDOXDWH�FDOLEUDWLRQ�LQWHUYDOV�
,QFRUSRUDWH�WKH�OHYHO�RI�RIIVHW�DW�VRPH�IXWXUH�SRLQWV�LQ�WLPH�
,QFOXGH�WKH�XQFHUWDLQW\�RI�WKH�RIIVHW�IURP�UHIHUHQFH�YDOXHV�QRZ�DQG�LQ�WKH�IXWXUH�



.$1�*XLGH�RQ�0HDVXUHPHQW�$VVXUDQFH�

7UDQVODWHG�IURP�'3�������HGLVL�-XQL����� ��

%,$6�2)�67$1'$5'�&203$5('�72�5()(5(1&(

,Q� RXU� H[DPSOH�� WKHUH� LV� GLIIHUHQFH� EHWZHHQ� WKH� PHDQ� YDOXH� DQG� WKH� UHIHUHQFH� YDOXH� REWDLQHG� IURP� WKH�
LQGHSHQGHQW�FDOLEUDWLRQ�RI�FKHFN�VWDQGDUG�DV�VKRZQ�LQ�WKH�IROORZLQJ�FRQWURO�FKDUW��

FRQWURO�FKDUW�IRU�WKH�FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV
�FKHFN�VWDQGDUG�66����EDODQFH�$7������

����

����

����

����

����

����

����

����

����

��
���
���

��
���
���

��
���
���

��
���
���

��
���
���

��
���
���

��
���
���

��
���
���

��
���
���

��
���
���

��
���
���

GDWH

ROG�GDWD UHIHUHQFH PHDQ 8:/
/:/ 8$/ /$/ QHZ �GDWD

2/'�'$7$� 1(:�'$7$�
0HDQ� ����� 0HDQ� �����
6WDQGDUG�GHYLDWLRQ� ����� 6WDQGDUG�GHYLDWLRQ� ������
'HJUHHV�RI�IUHHGRP� ��� 'HJUHHV�RI�IUHHGRP� ��
5HIHUHQFH�YDOXH���������
W���YDOXH� ��������������������������������������)�±�YDOXH� �������������

3RVVLEOH�DVVLJQDEOH�FDXVHV��
5HSHDWHG� REVHUYDWLRQ� VLPSO\� VKRZV� D�PHDVXUHPHQW� ELDV� WKDW� LV� ZLWKLQ� WKH� XQFHUWDLQW\� RI� FDOLEUDWHG�
YDOXHV�
$Q�HUURU�LQ�WKH�GHQVLW\�RI�VWDQGDUG�WKDW�DIIHFW�EXR\DQF\�FRUUHFWLRQ�
$Q�HUURU�RI�HQYLURQPHQW�FRUUHFWLRQ�HTXLSPHQW�FDXVLQJ�ELDV�
6WDQGDUG�FKDQJHG�DW�VRPH�SRLQW�LQ�WKH�SDVW�DQG�WKH�VKLIW�LV�QRW�UHIOHFW�WKH�FXUUHQW�FKDUW�
,W�PD\�EH�XVLQJ�VWDQGDUG�RSHUDWLQJ�SURFHGXUH�WKDW�GRHV�QRW�FRPSHQVDWH�IRU�GULIW�

3RVVLEOH�DFWLRQ�VWHSV��
(YDOXDWH�ELDV�ZLWK� UHVSHFW� WR� WKH�XQFHUWDLQW\�DQG� LI� LW� LV�VPDOO�HQRXJK�� LQFRUSRUDWH�DV�DQ�XQFRUUHFWHG��
V\VWHPDWLF�HUURU�
2EWDLQ�D�FDOLEUDWLRQ�IRU�VWDQGDUG��FKHFN�VWDQGDUG�DQG�HQYLURQPHQWDO�HTXLSPHQW�
*HW�GHQVLW\�PHDVXUHPHQW�IRU�RXU�VWDQGDUG�RU�FKHFN�VWDQGDUG�
8VH�VWDQGDUG�RSHUDWLQJ�SURFHGXUH�WKDW�FRPSHQVDWH�IRU�GULIW�



.$1�*XLGH�RQ�0HDVXUHPHQW�$VVXUDQFH�

7UDQVODWHG�IURP�'3�������HGLVL�-XQL����� ��

287/,(56�

7KHUH�DUH�D�IHZ�RI�GDWD�IURP�D�UHFHQW�PHDVXUHPHQW�IDOO�RXWVLGH�WKH�DFWLRQ�OLPLWV�DV�VKRZQ�LQ�WKH�IROORZLQJ�FRQWURO�
FKDUW��

FRQWURO�FKDUW�IRU�WKH�FDOLEUDWLRQ�RI�����J�)��2,0/�FODVV
�FKHFN�VWDQGDUG�66����EDODQFH�$7������
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ROG�GDWD UHIHUHQFH PHDQ 8:/
/:/ 8$/ /$/ QHZ �GDWD

2/'�'$7$� 1(:�'$7$�
0HDQ� ����� 0HDQ� �����
6WDQGDUG�GHYLDWLRQ� ����� 6WDQGDUG�GHYLDWLRQ� ������
'HJUHHV�RI�IUHHGRP� ��� 'HJUHHV�RI�IUHHGRP� ��
5HIHUHQFH�YDOXH��������
W���YDOXH� ��������������������������������������)�±�YDOXH� �������������

,I�ZH� FDQ� LGHQWLI\� WKH� FDXVH� RI� RXWOLHUV� DQG� WDNH�DSSURSULDWH� DFWLRQ��ZH� FDQ�PDNH�D� QRWH� RI� WKH� DFWLRQ� LQ� RXU�
FRQWURO�GDWDEDVH�DQG�IODJ�WKH�SRLQWV�VR�WKH\�DUH�QRW�LQFOXGHG�LQ�WKH�VWDWLVWLFDO�FDOFXODWLRQV��'R�QRW�GHOHWH�WKHVH�
SRLQWV�IURP�FRQWURO�GDWDEDVH��LI�ZH�ILQG�SUREOHPV�WKDW�FDXVH�RXWOLHUV�HYHU\���WK�GDWD�SRLQW��LW�PHDQV�WKH�FRUUHFWLYH�
DFWLRQ�VWHSV�DUH�QRW�HIIHFWLYH��,I�ZH�DUELWUDULO\�GHOHWH�REVHUYDWLRQV��ZH�ZLOO�QRW�EH�DEOH�WR�WUDFN�HUUDWLF�UHDGLQJV��

3RVVLEOH�DVVLJQDEOH�FDXVHV��
%DODQFH�QRW�H[HUFLVHG�QRUPDOO\���SURSHUO\�
:H�GR�QRW�DOORZ�DGHTXDWH�WKHUPDO�HTXLOLEULXP�WR�WKH�VWDQGDUG�SULRU�WR�EHJLQ�FDOLEUDWLRQ�
:H�KDYH�GDWD�HQWU\�HUURU�RU�PLVFDOFXODWLRQ�
2XU�HQYLURQPHQWDO�V\VWHP�LV�RXW�RI�FRQWURO�
2XU�VWDQGDUG�ZDV�UHFHQWO\�GDPDJHG�DQG�WKLV� LV� WKH�ILUVW� LQGLFDWLRQ�RI�SUREOHP��ZH�ZRXOG�RQO\�VHH�WKH�
GDWD�³RXW´�RQ�RQH�VLGH�RI�WKH�FKDUW��LI�ZHUH�GDPDJHG��ZKLFK�LV�QRW�WKH�FDVH�KHUH��



.$1�*XLGH�RQ�0HDVXUHPHQW�$VVXUDQFH�

7UDQVODWHG�IURP�'3�������HGLVL�-XQL����� ��

3RVVLEOH�DFWLRQ�VWHSV��
,PPHGLDWHO\�PDNH�DQRWKHU�PHDVXUHPHQW� WR�FKHFN� WKH�YDOLGLW\�RI� WKH�FXUUHQW�PHDVXUHPHQW� UHVXOW�DQG�
WKHQ�PDNH�D�GHWHUPLQDWLRQ�DERXW�ZKDW�WR�GR�
$QRWKHU�PHDQV�IRU�FDOFXODWLQJ�WKH�GDWD�PD\�EH�XVHG�LI�DQ�HUURU�ZDV�IRXQG�

���6285&(6�2)�0($685(0(17�'$7$�)25�0($685(0(17�$6685$1&(�

(YHU\�ODERUDWRU\�KDV�D�QXPEHU�RI�PHDVXUHPHQW�SURFHVVHV�WKDW�VKRXOG�EH�LGHQWLILHG�GXULQJ�WKH�SODQQLQJ�VWDJH�RI�
3/$1� ±� '2� ±� &+(&.� ±� $&7� F\FOH�� (DFK�PHDVXUHPHQW� SURFHVV� SURGXFHV� XQLTXH� GDWD� WKDW� ZH� FDQ� XVH� WR�
DVVXUH�WKH�TXDOLW\�RI�RXU�PHDVXUHPHQWV��(DFK�RI�WKHVH�VRXUFHV�RI�GDWD�PD\�EH�SORWWHG��WUDFNHG�DQG�RU�FRQWUROOHG�
XVLQJ�FRQWURO�FKDUW�WHFKQLTXH�

,W� LV� LPSRUWDQW� WR� LQWHJUDWH� WKH� DQDO\VLV� RI� RXU� GDWD� VRXUFHV� DQG� FRQVLGHU� ZKHWKHU� GDWD� IURP� RQH� SURFHVV� LV�
UHODWHG� WR�DQRWKHU��DQG�ZKHWKHU�RQH�VHW�RI�GDWD�VXSSRUWV�RXU�DVVHVVPHQW�DQG� WHQWDWLYH�FRQFOXVLRQV� UHJDUGLQJ�
DQRWKHU�VHW�RI�GDWD��$OO�RI�RXU�GDWD�VRXUFHV�DUH�XQLTXH�EXW�WKH\�ILW�WRJHWKHU�OLNH�SLHFHV�RI�D�SX]]OH��7KH�VRXUFHV�RI�
PHDVXUHPHQW�GDWD�ZH�FDQ�XVHG�WR�PRQLWRU�PHDVXUHPHQW�SURFHVV�PD\�LQFOXGH��EXW�QRW�OLPLWHG�WR��

D� &DOLEUDWLRQ�RI�UHIHUHQFH�VWDQGDUGV�
:H�FDQ�FKHFN�WKH�YDOXHV�IRU�RXU�UHIHUHQFH�VWDQGDUGV�RYHU�WLPH�
7KH�VWDELOLW\�RI�UHIHUHQFH�VWDQGDUGV�LV�WKH�PDLQ�WKLQJ�ZH�VKRXOG�ORRN�IRU�EHFDXVH�WKH�YDOXHV�PD\�EH�
GHWHUPLQHG�XVLQJ�GLIIHUHQW�SURFHVVHV�DQG�GLIIHUHQW� ODERUDWRULHV�RYHU�D� ORQJ�SHULRG�RI� WLPH��7KLV� LV�
XQOLNH� WUDFNLQJ� WKH�YDOXHV� IRU�RXU�FKHFN�VWDQGDUGV��EHFDXVH� WUDFNLQJ� WKH�FKHFNV�VWDQGDUG�YDOXHV�
UHSUHVHQWV�D�SURFHVV�WKDW�ZH�FRQWURO�ZLWKLQ�RXU�ODERUDWRU\��:H�GRQ��QRW�DOZD\V�FRQWURO�WKH�SURFHVV�
IRU�WKH�FDOLEUDWLRQ�RI�RXU�VWDQGDUGV�
%\�DQDO\]LQJ�GULIW� UDWHV� �GXH� WR�SRVVLEOH�ZHDU��DQG�YDULDELOLW\� �VWDELOLW\�� RI�RXU� VWDQGDUGV��ZH�FDQ�
GHWHUPLQH�VXLWDEOH�FDOLEUDWLRQ�LQWHUYDOV�IRU�RXU�VWDQGDUGV��:H�FDQ�DOVR�GHWHUPLQH�LI�D�FKDQJH�RFFXUV�

E� 3URILFLHQF\�WHVWLQJ�GDWD
'DWD� REWDLQ� IRU� SURILFLHQF\� WHVWLQJ� E\� LQWHU�ODERUDWRU\� FRPSDULVRQ� RIWHQ� UHIOHFW� FKDUDFWHULVWLFV�
FRPPRQ�WR�GDWD�IURP�FRQWURO�FKDUWV�IRU�RWKHU�VWDQGDUGV�DQG�RU�PHDVXULQJ�HTXLSPHQWV�PDLQWDLQHG�
LQ� WKH� ODERUDWRU\�� %LDV� WKDW� LV� REVHUYHG� LQ� D� SURILFLHQF\� WHVWLQJ� UHVXOWV�PD\� DOVR� EH� HYLGHQW� LQ� D�
FRQWURO�FKDUW�WKDW�PRQLWRU�WKH�VWDQGDUGV�DQG�RU�PHDVXULQJ�HTXLSPHQWV�WKDW�ZHUH�XVHG�IRU�SDUWLFXODU�
SURILFLHQF\�WHVWLQJ�SURJUDP�
)RU� H[DPSOH�� ZH� KDYH� SDUWLFLSDWHG� LQ� LQWHU�ODERUDWRU\� FRPSDULVRQ� � ZLWK� D� ���� J�PDVV� VWDQGDUG�
XVLQJ� VXEVWLWXWLRQ� SURFHGXUH�� DQG� RXU� UHVXOWV� VKRZHG� D� ELDV� RI� ����� PJ� FRPSDUHG� ZLWK� WKH�
DFFHSWHG� UHIHUHQFH� YDOXH��:H� WDNH�D� ORRN� DW� WKH� FKDUW�ZH�KDYH� IRU� WKH� FDOLEUDWLRQ� KLVWRU\� RI� RXU�
ZRUNLQJ�VWDQGDUG�DQG�QRWH�WKDW�ZH�KDYH�D�QRWLFHDEOH�GULIW� LQ�PDVV�YDOXHV�DQG�WKDW�WKH�FDOLEUDWLRQ�
LQWHUYDO�ZDV�QHDUO\�H[FHHGHG��7KHQ��ZH�HVWLPDWH�WKH�GULIW�UDWH�DQG�ILQG�WKDW�WKH�PDVV�YDOXH�IRU�RXU�
ZRUNLQJ�VWDQGDUG�LV�OLNHO\�RII�E\������PJ�WR������PJ�LQ�WKH�VDPH�GLUHFWLRQ�DV�WKH�ELDV�REVHUYHG�LQ�
WKH�LQWHU�ODERUDWRU\�FRPSDULVRQ��7KH�YDOXHV�IURP�WZR�VRXUFHV�DJUHH�DQG�ZH�QHHG�WR�FDOLEUDWH�RXU�
ZRUNLQJ�VWDQGDUG�

F� ,QWHUPHGLDWH�FKHFN
,QWHUPHGLDWH�FKHFN�LV�WKH�FKHFNLQJ�RI�RXU�VWDQGDUGV�DQG�RU�PHDVXULQJ�HTXLSPHQWV�EHWZHHQ�RIILFLDO�
FDOLEUDWLRQV� VFKHGXOHG� LQ� WKH� FDOLEUDWLRQ� SURJUDP�� WR� SURYLGH� DGGLWLRQDO� DVVXUDQFH� WKDW� DOO� YDOXHV�
FRQWLQXH�WR�EH�VWDEOH��,W�SURYLGHV�DQ�LQWHUPHGLDWH�YHULILFDWLRQ�RI�WKH�YDOXHV�IRU�RXU�VWDQGDUGV�DQG�RU�
PHDVXULQJ�HTXLSPHQWV�
,QWHUPHGLDWH�FKHFN�PD\�EH�FRQGXFWHG� WKDW�DUH� LQWHUQDO� WR�RXU� ODERUDWRU\�EXW�ZKLFK�DUH�XVHG�ZLWK�
OLPLWHG� IUHTXHQF\�� SHUKDSV�RQO\� IRU� WKLV� SXUSRVH� LQWHUPHGLDWH� FKHFN�PD\�DOVR�EH� FRQGXFWHG�ZLWK�



.$1�*XLGH�RQ�0HDVXUHPHQW�$VVXUDQFH�

7UDQVODWHG�IURP�'3�������HGLVL�-XQL����� ��

VWDQGDUGV� WKDW� DUH� FDOLEUDWHG� RXWVLGH� RXU� ODERUDWRU\� DQG� SURYLGHG� RU� REWDLQHG� VSHFLDOW\� IRU� WKH�
SXUSRVH�RI�LQWHUPHGLDWH�FKHFN�RI�RXU�VWDQGDUGV�DQG�RU�PHDVXULQJ�HTXLSPHQWV�

G� &DOLEUDWLRQ�RI�ZRUNLQJ�VWDQGDUGV�RU�PHDVXULQJ�HTXLSPHQWV
:H�FDQ�WUDFN�WKH�YDOXHV�RI�ZRUNLQJ�VWDQGDUGV�DQG�RU�PHDVXULQJ�HTXLSPHQWV�RYHU�WLPH��:H�ZLOO�ORRN�
IRU�WKH�YDOXHV�DQG�ZH�PD\�DOVR�EH�DEOH�WR�DQDO\]H�GLIIHUHQW�SURFHVV�E\�WUDFNLQJ�WKH�SURFHGXUHV�WKDW�
KDYH�EHHQ�XVHG�LQ�WKH�FDOLEUDWLRQ�RI�ZRUNLQJ�VWDQGDUGV�DQG�RU�PHDVXULQJ�HTXLSPHQWV��RYHU�D�ORQJ�
WLPH�
%\�DQDO\]LQJ�GULIW� UDWHV� �GXH� WR�SRVVLEOH�ZHDU�� DQG�YDULDELOLW\� �VWDELOLW\�� RI� RXU�ZRUNLQJ� VWDQGDUGV�
DQG�RU� PHDVXULQJ� HTXLSPHQWV�� ZH� FDQ� GHWHUPLQH� DSSURSULDWH� FDOLEUDWLRQ� LQWHUYDOV� IRU� ZRUNLQJ�
VWDQGDUGV�DQG�RU�PHDVXULQJ�HTXLSPHQWV��MXVW�DV�ZH�FDQ�GR�ZLWK�RXU�UHIHUHQFH�VWDQGDUGV��
:H� FDQ� DOVR� GHWHUPLQH� LI� D� FKDQJH� LQ� WKH� YDOXHV� RI� RXU� ZRUNLQJ� VWDQGDUGV� DQG�RU� PHDVXULQJ�
HTXLSPHQWV�RFFXUV� LI�PHDVXUHPHQW�DVVXUDQFH�SURJUDP� IRU�RXU� URXWLQH�FDOLEUDWLRQV�DQG�RU� WHVWLQJ�
DUH� PRGHOHG� WR� PRQLWRU� RXU� ZRUNLQJ� VWDQGDUGV� DQG�RU� PHDVXULQJ� HTXLSPHQWV�� WKHQ� RXU� FKDUWV�
SURYLGH�ZDUQLQJ�VLJQV�IRU�UHFDOLEUDWLRQ�

H� &DOLEUDWLRQ�RU�WHVWLQJ�RI�FXVWRPHU�LWHP
(YHU\�SURFHVV�XVHG�WR�FDOLEUDWH�DQG�RU�WHVW�FXVWRPHU�LWHPV�VKRXOG�KDYH�D�PHDVXUHPHQW�DVVXUDQFH�
V\VWHP�DSSOLHG��$�FKHFN�VWDQGDUG�LV�QHHGHG�WR�UHIOHFW�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�SURFHVV�DQG�WKH�
YDOLGLW\�RI�WKH�VWDQGDUGV�DQG�RU�PHDVXULQJ�HTXLSPHQWV�RQ�WKH�GDWH�RI�WKH�WHVW�
+RZHYHU�� DV� \RX� KDYH� VHHQ�� FDOLEUDWLRQ� DQG�RU� WHVWLQJ� RI� FXVWRPHU� LWHPV� LV� QRW� WKH� RQO\�
PHDVXUHPHQW�SURFHVV�LQ�RXU�ODERUDWRU\�ZKHUH�PHDVXUHPHQW�DVVXUDQFH�PHWKRGRORJLHV�DUH�XVHIXO�

���5()(5(1&(6�
�� +DUULV�*��/�� ³1,67�6SHFLDO�3XEOLFDWLRQ������� �%DVLF�0DVV�0HWURORJ\�&'�520´��1DWLRQDO� ,QVWLWXWHV�RI�

6WDQGDUGV� DQG� 7HFKQRORJLHV�� 7HFKQRORJ\� $GPLQLVWUDWLRQ�� 86� 'HSDUWPHQW� RI� &RPPHUFH�� 6HSWHPEHU�
�����

�� 1,67�6(0$7(&+�� ³(QJLQHHULQJ� 6WDWLVWLFV� +DQGERRN´�� HOHFWURQLF� ILOH� ZHE� EDVHG� KDQGERRN� DW�
KWWS���ZZZ�LWO�QLVW�JRY�GLY����KDQGERRN���1DWLRQDO� ,QVWLWXWHV�RI�6WDQGDUGV�DQG�7HFKQRORJ\��7HFKQRORJ\�
$GPLQLVWUDWLRQ��86�'HSDUWPHQW�RI�&RPPHUFH��1RYHPEHU������


