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5HVSRQVH�WR�5HYLHZHU������'DYLG�:KLWHPDQ �

5HVSRQVH�WR�0DMRU�&RQFHUQV� �

�� ,W�LV�FOHDU�WKDW�WR�FDOFXODWH�3:9�DQG�WUHQGV�DV�D�IXQFWLRQ�RI�DOWLWXGH�WKDW�QLJKWWLPH�FOHDU�
ZHDWKHU�SURILOHV�IURP�WKH�5DPDQ�OLGDU�QHHG�WR�EH�XVHG��:KDW�LV�WKH�VLJQLILFDQFH�RI�OLPLWLQJ�
WKLV�WUHQG�VWXG\�WR�QLJKWWLPH�RQO\�UHVXOWV"�7KLV�TXHVWLRQ�LV�QRW�GHDOW�ZLWK�PXFK�LQ�WKH�WH[W�\HW�
WKH�UDGLRVRQGH�GDWD�DUH�XVHG�WR�GHULYH�QLJKWWLPH�WUHQGV�DV�ZHOO��LI�,�XQGHUVWDQG�FRUUHFWO\��,W�
ZRXOG�EH�YHU\�LQVWUXFWLYH�WR�XVH�WKH�UDGLRVRQGHV�IRU�WUHQG�FDOFXODWLRQV�XVLQJ�GD\WLPH�GDWD�
RQO\�WR�EH�WKLV�QLJKWWLPH�OLPLWHG�OLGDU�VWXG\�LQ�PRUH�FRQWH[W��7KRVH�UHVXOWV�FRXOG�EH�XVHG�WR�
DGGUHVV�WKH�TXHVWLRQ�RI�QLJKWWLPH�ELDV��

$W�\RXU�VXJJHVWLRQ��ZH�KDYH�DGGHG�WKH�GD\WLPH�3:9�UDGLRVRQGH�WUHQG�WR�RXU�UHVXOWV�LQ�7DEOH���
RI�WKLV�UHVSRQVH��:H�KDYH�DOVR�LQFOXGHG�WUHQGV�XVLQJ�ERWK�GD\�DQG�QLJKW�UDGLRVRQGHV��,W�DSSHDUV�
WKDW�WKHUH�LV�YHU\�OLWWOH�GLIIHUHQFH�EHWZHHQ�WKH�GD\WLPH�DQG�QLJKWWLPH�3:9�WUHQGV�DW�3D\HUQH��
$GGLWLRQDOO\��WKH�XQFHUWDLQWLHV�LQ�WKH�WUHQGV�DUH�VR�ODUJH�WKDW�HYHQ�DW���VWDQGDUG�GHYLDWLRQ�ZH�
FDQQRW�DFFXUDWHO\�GHWHFW�WKH�GD\WLPH�QLJKWWLPH�ELDV��$�PXFK�ORQJHU�WLPH�VHULHV�ZRXOG�EH�
UHTXLUHG�WR�GLIIHUHQWLDWH�EHWZHHQ�WKH�WZR�UHJLPHV��7KH�DYHUDJH�3:9�GLXUQDO�ZDWHU�YDSRXU�F\FOH�
DPSOLWXGH�DW�3D\HUQH�DQG�RYHU�WKH�UHJLRQ�LV�DERXW�����SHDN�WR�SHDN������7KH�SKDVH�RI�WKH�F\FOH�
LV�VXFK�WKDW��RQ�DYHUDJH��WKH�SHDN�ZDWHU�YDSRXU�DPRXQW�RFFXUV�DURXQG������KUV�DQG�GHFUHDVHV�WR�
UHDFK�D�PLQLPXP�DURXQG����KUV�WKH�QH[W�PRUQLQJ��+RFNH�HW�DO��������0RUODQG�HW�DO���������7KLV�
PHDQV��RQ�DYHUDJH��WKH�QLJKWWLPH�ZDWHU�YDSRXU�WUHQGV�DQG�FOLPDWRORJ\�IRU�3D\HUQH�DUH�D�JRRG�
UHSUHVHQWDWLRQ�RI�WKH�DYHUDJH�ZDWHU�YDSRXU�FRQWHQW��7KHUHIRUH��D�QLJKWWLPH�RQO\�VWXG\�LV�VWLOO�
TXLWH�XVHIXO�WR�WKH�ZDWHU�YDSRXU�FRPPXQLW\��7KH�QHZ�UDGLRVRQGH�WUHQGV�KDYH�EHHQ�DGGHG�WR�
7DEOH���LQ�WKH�UHYLVHG�PDQXVFULSW��
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7DEOH����3UHFLSLWDEOH�ZDWHU�YDSRXU��3:9��WUHQGV�IRU�5$/02�DQG�WKH�UDGLRVRQGHV��7KH�ILUVW�
FROXPQ�LV�WKH�WUHQG�YDOXH�DQG�WKH�VHFRQG�FROXPQ�LV�LWV�FRUUHVSRQGLQJ���VLJPD�XQFHUWDLQW\�
FDOFXODWHG�XVLQJ�(T����LQ�WKH�QHZ�YHUVLRQ�RI�WKH�SDSHU��7KH�ILUVW�UDGLRVRQGH�WUHQG�LV�FDOFXODWHG�
XVLQJ�QLJKWWLPH�GDWD�FRLQFLGHQW�ZLWK�WKH�OLGDU�PHDVXUHPHQWV��7KH�VHFRQG�UDGLRVRQGH�WUHQG�LV�
FDOFXODWHG�RYHU�DOO�DYDLODEOH�QLJKWWLPH�GDWHV��7KH�WKLUG�WUHQG�XVHV�DOO�DYDLODEOH�GD\WLPH�RQO\�GDWD�
DQG�WKH�ODVW�WUHQG�XVHV�DOO�DYDLODEOH�GDWD�RYHU�GD\�DQG�QLJKW�� ��

� 3:9�7UHQG��PP�GHF�� 3:9��
VLJPD��PP�GHF��

5$/02� ������ �����

56��OLGDU�GDWHV��QLJKW�RQO\�� ����� �����

56��DOO�GDWHV�QLJKW�RQO\�� ����� �����

56��DOO�GDWHV��GD\�DQG�QLJKW�� ����� �����

56��DOO�GDWHV��GD\�RQO\�� ����� �����

�

�� 7KH�DXWKRUV�DOVR�VWXG\�JHRSK\VLFDO�YDULDELOLW\�LQFOXGLQJ�LQ�WKH�ERXQGDU\�OD\HU�LQ�VHFWLRQ������
7KH�YDOXH�RI�VXFK�D�QLJKWWLPH�RQO\�VWXG\�RI�YDULDELOLW\�VKRXOG�EH�MXVWLILHG�DQG��LI�SRVVLEOH��
FRQWUDVWHG�ZLWK�WKH�YDOXHV�LQ�WKH�GD\WLPH��7KH�YDULDELOLW\�WKH�DXWKRUV�KDYH�FDOFXODWHG��
SDUWLFXODUO\�LQ�WKH�%/��ZLOO�OLNHO\�EH�ELDVHG�E\�WKH�ODFN�RI�GD\WLPH�PHDVXUHPHQWV��:K\�QRW�
LQFOXGH�DOO�GD\�DQG�QLJKW�OLGDU�GDWD�LQ�D�YDULDELOLW\�VWXG\�ZKLFK�KRSHIXOO\�ZRXOG�DW�OHDVW�EH�
YDOLG�WKURXJK�WKH�%/��7KHQ�WKH�QLJKWWLPH�RQO\�UHVXOWV�FDQ�EH�FRQWUDVWHG�ZLWK�WKDW��$OVR��WKH�
DXWKRUV�XVH�WKH�UDGLRVRQGH�GDWD�WR�FRPSDUH�QLJKWWLPH�YDULDELOLW\�ZLWK�WKH�OLGDU��:K\�QRW�
LQFOXGH�GD\WLPH�UDGLRVRQGHV�DV�ZHOO�LQ�WKH�YDULDELOLW\�VWXG\�WR�SXW�WKH�QLJKWWLPH�OLPLWHG�
OLGDU�EDVHG�VWXG\�LQ�PRUH�FRQWH[W"�

:KLOH�WKH�DXWKRUV�ZRXOG�KDYH�OLNHG�WR�KDYH�XVHG�WKH�GD\WLPH�5$/02�PHDVXUHPHQWV�LW�ZDV�QRW�
SRVVLEOH�IRU�WKLV�WUHQG�DQDO\VLV��5$/02�KDV�D�NQRZQ�GD\WLPH�ELDV�LQ�ZDWHU�YDSRXU�RQ�WKH�RUGHU�
RI���� ����'LQRHY�HW�DO��������ZKLFK�LV�QRW�\HW�IXOO\�FKDUDFWHUL]HG�DQG�XQGHUVWRRG��)RU�WKLV�UHDVRQ�
WKH�DXWKRUV�ZHUH�XQFRPIRUWDEOH�XVLQJ�WKH�GD\WLPH�GDWD�IRU�D�WUHQG�DQDO\VLV��7KHUH�LV�FXUUHQWO\�
ZRUN�XQGHU�ZD\�WR�FKDUDFWHUL]H�DQG�FRUUHFW�WKH�ELDV�DQG�KRSHIXOO\�DW�D�IXWXUH�GDWH�DQRWKHU�
GD\WLPH�WUHQGV�SDSHU�FDQ�EH�SXEOLVKHG���

+RZHYHU��ZH�KDYH�QRZ�LQFOXGHG�WKH�GD\WLPH�UDGLRVRQGHV�WR�WKH�YDULDELOLW\�VWXG\��)LJXUH�����
$GGLQJ�WKH�GD\WLPH�UDGLRVRQGHV�VXFK�WKDW�ZH�QRZ�KDYH�WKH�WRWDO�YDULDELOLW\��FRPELQHG�GD\WLPH�
DQG�QLJKWWLPH�UDGLRVRQGHV��GRHV�QRW�VLJQLILFDQWO\�FKDQJH�WKH�DYHUDJH�ZDWHU�YDSRXU�YDULDELOLW\�
VLJQLILFDQWO\��7KH�ODUJHVW�FKDQJHV�RFFXU�RQ�WKH�HGJHV�RI�WKH�ERXQGDU\�OD\HU�LQ�WKH�VXPPHU�ZKHUH�
WKH�YDULDELOLW\�LV�LQFUHDVHG�E\��������ZKHQ�DGGLQJ�GD\WLPH�UDGLRVRQGHV��DQG�LQ�WKH�ZLQWHU�
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EHWZHHQ�����������K3D�ZKHUH�WKH�YDULDELOLW\�LV�LQFUHDVHG�E\�����������)LJXUH�����(YHU\ZKHUH�
HOVH�WKH�YDULDELOLW\�UHPDLQV�WKH�VDPH��$GGLQJ�WKH�GD\WLPH�UDGLRVRQGHV�GRHV�QRW�FKDQJH�WKH�
RYHUDOO�EHKDYLRU�RI�ZDWHU�YDSRXU¶V�YDULDELOLW\�DQG�WKH�UDGLRVRQGH�GD\WLPH�DQG�QLJKWWLPH�
YDULDELOLW\�VWLOO�PLUURUV�WKDW�ZKLFK�LV�VHHQ�E\�WKH�OLGDU��,W�LV�LPSRUWDQW�WR�NHHS�LQ�PLQG�WKH�H[DFW�
GLIIHUHQFHV�EHWZHHQ�DGGLQJ�GD\WLPH�UDGLRVRQGHV�WR�WKH�YDULDELOLW\�FDQQRW�EH�WDNHQ�DV�DEVROXWH�
JLYHQ�WKDW�WKHUH�DUH�PDQ\�XQFHUWDLQWLHV�DVVRFLDWHG�ZLWK�GD\WLPH�UDGLRVRQGHV��'LUNVHQ�HW�DO��������
ZKLFK�ZH�KDYH�QRW�WDNHQ�LQWR�DFFRXQW�DQG�FRUUHFWHG�IRU��7KH�UHVXOWV�KHUH�DUH�PHDQW�RQO\�WR�VKRZ�
WKDW�WKH�OLGDU�FDSWXUHV�WKH�VDPH�EHKDYLRU�DQG�WR�DFW�DV�D�VDQLW\�FKHFN���

)LJXUH����5DGLRVRQGH�PHDVXUHG�ZDWHU�YDSRXU�YDULDELOLW\�XVLQJ�ERWK�GD\WLPH�DQG�QLJKWWLPH�
PHDVXUHPHQWV��1HZ�PDQXVFULSW�)LJ����
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)LJXUH����3HUFHQW�GLIIHUHQFH�EHWZHHQ�QHZ�)LJ����'D\�DQG�1LJKW�PHDVXUHPHQWV��DQG�ROG�)LJ���
�1LJKW�RQO\���7KH�ODUJHVW�GLIIHUHQFHV�DUH�DW�WKH�HGJHV�RI�WKH�ERXQGDU\�OD\HU�ZKHUH�DGGLQJ�WKH�
GD\WLPH�VRQGHV�LQFUHDVHV�WKH�YDULDELOLW\�EHWZHHQ���DQG�����DQG�LQ�-DQXDU\�DQG�)HEUXDU\�
EHWZHHQ�����DQG�����K3D��7KH�ODUJH�GLIIHUHQFH�LQ�$SULO�EHWZHHQ�����DQG����K3D�DQG�DW�����K3D�
ZDV�GXH�WR�UHPRYLQJ���QLJKWWLPH�SURILOHV�ZKLFK�VKRXOG�KDYH�EHHQ�UHPRYHG�SUHYLRXVO\�GXH�WR�D�
IDXOW\�VHQVRU�DQG�EDG�PHDVXUHPHQWV�� �

�� 7KH�DXWKRUV�UHIHUHQFH�:KLWHPDQ�HW�DO��������DV�LQGLFDWLQJ�WKDW�WKHLU������\HDU�GDWD�VHW�
VKRXOG�EH�VXIILFLHQW�IRU�UHYHDOLQJ�WUHQGV��+RZHYHU��WKH�UHVXOWV�LQ�:KLWHPDQ�HW�DO��LQGLFDWHG�
WKDW�WUHQGV�FRXOG�EH�UHVROYHG�DW�WKH�����K3D�OHYHO��DSSUR[LPDWHO\�WKH�PRVW�HIILFLHQW�OHYHO�IRU�
WUHQG�GHWHFWLRQ�DFFRUGLQJ�WR�WKH�:KLWHPDQ�VWXG\��LI�QRLVH�IUHH�PHDVXUHPHQWV�ZHUH�DYDLODEOH�
��[�SHU�PRQWK��7KH�5$/02����PLQXWH�SURILOH�PHDVXUHPHQWV��DFFRUGLQJ�WR�ILJXUH����DUH�
DYDLODEOH�XVXDOO\�OHVV�WKDQ���[�SHU�PRQWK��6R�WKH�:KLWHPDQ�UHVXOWV�ZRXOG�VHHP�WR�LQGLFDWH�
WKDW�WUHQG�GHWHFWLRQ�ZLWK�WKH�5$/02�GDWDVHW�ZRXOG�RIWHQ�IDLO�DQG�LQ�IDFW�IURP�WKH�DXWKRUV�
UHVXOWV�LQ�7DEOH���PRVW�WUHQGV�SUHVHQWHG�DUH�QRW�UHYHDOHG�DW�WKH�����FRQILGHQFH�OHYHO��ZKLFK�
VHHPV�FRQVLVWHQW�ZLWK�WKH�:KLWHPDQ�HW�DO��UHVXOWV��

<HV��\RX�DUH�FRUUHFW��:H�VKRXOG�KDYH�UHLWHUDWHG�WKLV�IDFW�LQ�WKH�ILQDO�FRQFOXVLRQV��:H�KDYH�DGGHG�
WH[W�WR�WKLV�IDFW�LQ�RXU�GLVFXVVLRQ�VHFWLRQ��$V�WKH�GLVFXVVLRQ�VHFWLRQ�KDV�EHHQ�VLJQLILFDQWO\�
UH�ZULWWHQ�ZH�ZLOO�QRW�SDVWH�WKH�WH[W�KHUH�EXW�UHIHU�\RX�WR�WKH�QHZ�YHUVLRQ�RI�WKH�SDSHU��:KHQ�ZH�
PHQWLRQHG�\RXU�ZRUN�DW�WKH�EHJLQQLQJ�LW�ZDV�PHDQW�WR�VHUYH�DV�D�K\SRWKHVLV�DQG�VXSSRVLWLRQ�
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RQO\��:H�WKLQN�WKDW�WKHVH�VHQWHQFHV�DUH�FRQIXVLQJ�WR�WKH�UHDGHU�DQG�KDYH�EHHQ�UHZULWWHQ�DV�
IROORZV���

³:H�KDYH������\HDUV�RI�PHDVXUHPHQWV�DQG�DUH�WKHUHIRUH�LQ�WKH�UHDOP�RI�SRVVLEOH�GHWHFWLRQ�DW�WKH�
����OHYHO��KRZHYHU��ZKHWKHU�RU�QRW�ZH�FDQ�GHWHFW�WUHQGV�GHSHQGV�RQ�WKH�YDULDELOLW\�RI�WKH�
DWPRVSKHUH�DW�WKH�OHYHOV�ZH�FKRRVH�DQG�WKH�PDJQLWXGH�RI�WKH�WUHQG�LWVHOI��$V�ZH�ZLOO�VKRZ��WKH�
YDULDELOLW\�RI�WKH�DWPRVSKHUH�LQ�WKH�IUHH�WURSRVSKHUH�ZLOO�GHWHUPLQH�RXU�DELOLW\�WR�GHWHFW�WUHQGV�DW�
WKH�����OHYHO�´� �

�� 7KH�DXWKRUV�UHIHU�WR�7DEOH���RI�:HDWKHUKHDG�HW�DO��������DQG�VHHP�WR�EH�UHIHUULQJ�WR�WKH�ı1�
WHUP�DV�WKH�³XQFHUWDLQW\�RI�WKH�PHDVXUHPHQW´��,QVWHDG�WKLV�WHUP�UHSUHVHQWV�WKH�VWDQGDUG�
GHYLDWLRQ�RI�WKH�QRLVH�RI�WKH�WLPH�VHULHV��ZKLFK�LV�FRPSULVHG�ERWK�RI�QDWXUDO�DWPRVSKHULF�
YDULDELOLW\�DQG�PHDVXUHPHQW�YDULDELOLW\�GXH�ERWK�WR�UDQGRP�DQG�V\VWHPDWLF�VRXUFHV��7KLV�
QXPEHU�FDQ�EH�FDOFXODWHG�IURP�WKH�WLPH�VHULHV�LWVHOI�DV�LW�VHHPV�WKH�DXWKRUV�GR�DW�RWKHU�
SODFHV�LQ�WKH�PDQXVFULSW��,Q�:KLWHPDQ�HW�DO��������XVLQJ�UDGLRVRQGH�GDWD��YDOXHV�RI�ı1�WKDW�
UDQJHG�EHWZHHQ�a�������ZHUH�IRXQG��,�ZRXOG�H[SHFW�YDOXHV�RI�ı1�PXFK�ODUJHU�WKDQ�WKH����
XVHG�KHUH���

7KDQN�\RX�IRU�FDWFKLQJ�WKLV�PLVWDNH��:H�KDG�LQWHUSUHWHG�WKH�YDOXH�FRUUHFWO\�LQ�RXU�UHVXOWV��EXW�
GLG�QRW�XVH�WKH�FRUUHFW�WHUPLQRORJ\�LQ�WKH�WH[W��7KH�XQFHUWDLQWLHV�IRU�RXU�WUHQGV�ZHUH�FDOFXODWHG�
FRUUHFWO\�XVLQJ�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�WUHQG�UHVLGXDOV��:H�KDYH�IL[HG�WKH�WH[W�LQ�WKH�SDSHU�
WR�VD\���

³$FFRUGLQJ�WR�:HDWKHUKHDG�HW�DO����������WUHQGV�RI�DW�OHDVW����SHU�GHFDGH�VKRXOG�EH�FDOFXODEOH�LQ�
���\HDUV�SURYLGHG�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�QRLVH�LQ�WKH�WUHQG�UHVLGXDOV�LV�OHVV�WKDQ����DQG�
WKH�DXWRFRUUHODWLRQ�RI�WKH�WUHQG�ILW�UHVLGXDOV�LV�OHVV�WKDQ������7DEOH���RI�:HDWKHUKHDG�HW�DO��
��������´ �

�

5HVSRQVH�WR�0LQRU�&RQFHUQV��
�

�� 2FFXUV�LQ�VHYHUDO�SODFHV��7KH�WHUPV�ZDWHU�YDSRU�PL[LQJ�UDWLR�DQG�VSHFLILF�KXPLGLW\�VHHP�DW�
WLPHV�WR�EH�XVHG�LQWHUFKDQJHDEO\��7KH\�DUH�GLIIHUHQW�TXDQWLWLHV�VR�SOHDVH�EH�FOHDU�RQ�ZKDW�
TXDQWLW\�LV�FDOFXODWHG�DQG�PDLQWDLQ�FRQVLVWHQF\��

,Q�DOO�FDVHV��WKH�WHUP�VSHFLILF�KXPLGLW\�LV�XVHG�ZKHQ�ZH�KDYH�DFWXDOO\�FDOFXODWHG�VSHFLILF�
KXPLGLW\�DQG�QRW�WKH�ZDWHU�YDSRU�PL[LQJ�UDWLR��:KLOH�WKH�2(0�UHWULHYDO�LV�LQ�XQLWV�RI�PL[LQJ�
UDWLR��ZH�KDYH�FRQYHUWHG�WKHP�WR�VSHFLILF�KXPLGLW\�IRU�WKH�KHLJKW�UHVROYHG�WUHQG�DQDO\VLV�DQG�WKH�
FOLPDWRORJ\�WR�PDLQWDLQ�FRQVLVWHQF\�ZLWK�WKH�ZDWHU�YDSRXU�WUHQG�OLWHUDWXUH��:H�KDYH�DGGHG�D�
VHQWHQFH�WR�WKLV�HIIHFW�LQ�WKH�VHFRQG�SDUDJUDSK�RI�VHFWLRQ�����ZKHUH�WKH�2(0�UHWULHYDO�LV�
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LQWURGXFHG��:H�UHDOL]H�WKDW�WKH�SDUW�ZKHUH�WKLV�JHWV�FRQIXVLQJ�LV�ZKHQ�ZH�GR�QRW�FRQYHUW�WKH�
XQFHUWDLQW\�GLVFXVVLRQ�WR�XQLWV�RI�VSHFLILF�KXPLGLW\��:H�KDYH�QRZ�DGGHG�D�IHZ�VHQWHQFHV�WR�
H[SODLQ�WKH�GLIIHUHQFH�ZKHQ�WKH�XQFHUWDLQWLHV�DUH�ILUVW�LQWURGXFHG��7KH�XQFHUWDLQWLHV�DUH�QRW�
FRQYHUWHG�WR�XQLWV�RI�VSHFLILF�KXPLGLW\��7KH�GLIIHUHQFHV�EHWZHHQ�WKH�XQFHUWDLQWLHV�IRU�PL[LQJ�
UDWLR�DQG�VSHFLILF�KXPLGLW\�DUH�QHJOLJLEOH���
� �

�� 3����OLQH�����6XJJHVW�FKDQJH�WR�³'XH�WR�WKLV�KXJH�YDULDWLRQ��TXDQWLI\LQJ�ZDWHU�YDSRU�WUHQGV�
UHTXLUHV����´�

:H�KDYH�FKDQJHG�WKLV�DV�VXJJHVWHG��
� �

�� 3���OLQH�����$,56�LV�UHIHUUHG�WR�DV�D�³VDWHOOLWH´��,W�LV�DQ�LQVWUXPHQW�RQ�WKH�$TXD�VDWHOOLWH��

7KDQN�\RX�IRU�FDWFKLQJ�WKLV�PLVWDNH��:H�KDYH�FRUUHFWHG�LW���
� �

�� 3���OLQHV��������$XWKRUV�VWDWH�WKDW�$,56�FDQ�PHDVXUH�GRZQ�WR�WKH�VXUIDFH��7KH�UHIHUHQFH�
SURYLGHG�GLVFXVVHV�D�YHUWLFDO�UHVROXWLRQ�RI�$,56�RI�DSSUR[LPDWHO\���NP�LQ�WKH�ORZHU�
WURSRVSKHUH��,�GR�QRW�EHOLHYH�WKDW�D�PHDVXUHPHQW�ZLWK�YHUWLFDO�UHVROXWLRQ�RI�a�NP�FDQ�EH�
FRQVLGHUHG�WR�H[WHQG�WR�WKH�VXUIDFH��3OHDVH�UHYLVH�WKLV�FODLP�WR�EH�PRUH�FRQVLVWHQW�ZLWK�\RXU�
QH[W�VHQWHQFH�ZKLFK�VHHPV�WR�FRQWUDGLFW�WKLV�RQH�E\�VWDWLQJ�WKDW�WKH�YHUWLFDO�UHVROXWLRQ�RI�
VDWHOOLWH�PHDVXUHPHQWV�LV�³W\SLFDOO\�RQ�WKH�RUGHU�RI�NLORPHWHUV´��

7KDQN�\RX�IRU�FRUUHFWLQJ�WKLV��:H�KDYH�FKDQJHG�WKH�VHQWHQFH�DV�IROORZV��³�����EXW�D�IHZ�OLNH�WKH�
$,56�LQVWUXPHQW�RQ�WKH�$TXD�VDWHOOLWH�FDQ�DFFXUDWHO\�PHDVXUH�WKURXJK�WKH�WURSRVSKHUH����´

�

�� 3���OLQH����6XJJHVW�FKDQJH�WR�³���WUHQG�PHDVXUHPHQWV�DUH����´�

:H�KDYH�FRUUHFWHG�WKLV�WKDQN�\RX�� �

�� 3���OLQH����&RPSOHWH�WKH�WKRXJKW�ZLWK��H�J��³����KDYH�EHHQ�UXQ�RSHUDWLRQDOO\�RYHU�WKH�ODVW�
GHFDGH �UHIV��EXW�QRQH�KDV�EHHQ�XVHG�WR�VXSSRUW�D�VWXG\�RI�WUHQGV�DV�GRQH�KHUH�´�RU�
VRPHWKLQJ�WR�WKDW�HIIHFW��

7KDQN�\RX��ZH�KDYH�FKDQJHG�WKH�WH[W�WR��³$V�IDU�DV�ZH�DUH�DZDUH��WKHUH�KDYH�EHHQ�RQO\�IRXU�
SXEOLFDWLRQV�RI�RSHUDWLRQDO�5DPDQ�ZDWHU�YDSRXU�OLGDUV�LQ�WKH�ODVW���GHFDGHV�
?FLWHS^*ROGVPLWK������'LQRHY������+DGDG�����5HLFKDUGW����`��:KLOH�WKHVH�OLGDUV�KDYH�EHHQ�
UXQ�RSHUDWLRQDO�RYHU�WKH�ODVW���GHFDGHV��5$/02�LV�WKH�RQO\�RQH�ZKLFK�KDV�SUHVHQWHG�D�ZDWHU�

���
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YDSRXU�WUHQGV�VWXG\�WKDW�ZH�VKRZ�KHUH�´�
� �

�� 3���OLQH�����³���PDQ\�RI�ZKLFK�ZHUH�LQVLJQLILFDQW�´�LPSOLHV�WKDW�VRPH�ZHUH�VLJQLILFDQW��3OHDVH
H[SDQG�EULHIO\�WR�GLVFXVV�WKH�GHWDLOV�RI�WKH�WUHQGV�WKDW�ZHUH�IRXQG�WR�EH�VLJQLILFDQW��

7KH�DXWKRUV�GRQ¶W�WKLQN�LW�ZRXOG�EH�D�JRRG�LGHD�WR�GHVFULEH�ZKLFK�WUHQGV�ZHUH�DQG�ZHUH�QRW�
LQVLJQLILFDQW�KHUH�IRU�WKH�ZKROH�SDSHU�DV�5RVV�HW�DO���������LV�D�JOREDO�VWXG\�DQG�WKDW�ZRXOG�JHW�
TXLWH�ORQJ��+RZHYHU��ZH�KDYH�DGGHG�DQ�H[WUD�VHQWHQFH�KHUH�VR�WKH�QHZ�VHQWHQFHV�UHDG�DV�IROORZV���

³5RVV�HW�DO���������FDOFXODWHG�3:9�WUHQGV�IURP������������XVLQJ�UDGLRVRQGH�PHDVXUHPHQWV�
IURP�WKH�VXUIDFH�WR�����K3D�DQG�IRXQG�KLJKO\�JHRJUDSKLFDOO\�YDULDEOH�WUHQGV�DURXQG�WKH�JOREH��
7KHLU�WUHQGV�FDOFXODWHG�DFURVV�(XURSH�ZHUH�LQVLJQLILFDQW�DQG�GLIIHUHG�LQ�VLJQ�GHSHQGLQJ�RQ�WKH�
ORFDWLRQ�´�
� �

�� 3���OLQH�����6XJJHVW�FKDQJH�WR�³���IRXQG�D�SRVLWLYH�EXW�LQVLJQLILFDQW�WUHQG����´�

:H�KDYH�FKDQJHG�LW�DV�VXJJHVWHG��
� �

�� 3��OLQHV��������7KH�3:9�WUHQG�YDOXHV�IURP�&H]HDX[�KDYH�DOUHDG\�EHHQ�PHQWLRQHG�DERYH��
'HOHWH�WKLV�UHGXQGDQW�LQIRUPDWLRQ��

7KDQN�\RX��ZH�KDYH�UHPRYHG�WKLV�UHGXQGDQW�VHQWHQFH��
� �

��� 3���OLQH�����$����\HDU�ROG�UHIHUHQFH��:HFNZHUWK�HW�DO��������LV�XVHG�WR�VXSSRUW�FODLP�DERXW�
URXWLQHO\�DYDLODEOH�PHDVXUHPHQWV�ZLWK�UHVROXWLRQ�EHWWHU�WKDQ���NP��&DQ�\RX�ILQG�D�FXUUHQW�
UHIHUHQFH�WKDW�VXSSRUWV�WKDW�FODLP"�7KH�UHIHUHQFH�EHORZ�PD\�KHOS�
����KWWSV���DJXSXEV�RQOLQHOLEUDU\�ZLOH\�FRP�GRL�DEV�������������5*�������

7KDQN�\RX�IRU�SURYLGLQJ�D�EHWWHU�UHIHUHQFH�IRU�WKLV�VWDWHPHQW��7KLV�SDSHU�DSSHDUV�WR�FRUURERUDWH�
RXU�RULJLQDO�VWDWHPHQW��ZLWK�WKH�RQO\�LQVWUXPHQWV�ZLWK�KLJKHU�WKDQ���NP�YHUWLFDO�UHVROXWLRQ�LQ�WKH�
WURSRVSKHUH�EHLQJ�OLGDUV�DQG�PLFURZDYH�UDGLRPHWHUV��LQ�WKH�ERXQGDU\�OD\HU����7KHUHIRUH��ZH�
WKLQN�WKH�RULJLQDO�VWDWHPHQW�VWLOO�VWDQGV�EXW�ZH�ZLOO�UHSODFH�WKH�:HFNZHUWK�HW�DO��������UHIHUHQFH�
ZLWK�:XOIPH\HU�HW�DO���������LQVWHDG���
� �

��� 3��OLQH�����7KLV�VWXG\�LV�GHVFULEHG�KHUH�DV�EHLQJ����\HDUV�LQ�OHQJWK�EXW�HOVHZKHUH������\HDUV�
LV�XVHG��3OHDVH�UHFRQFLOH��

���
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�

7KDQN�\RX�IRU�FDWFKLQJ�WKLV��7KH�FRUUHFW�WLPH�LV������\HDUV��:H�KDYH�FKDQJHG�WKLV�HYHU\ZKHUH�LQ�
WKH�SDSHU��
� �

��� 3���/LQH�����7KLV�LV�WKH�SODFH�WR�ILUVW�QRWH�WKDW�WKLV�VWXG\�XVHV�RQO\�QLJKWWLPH�PHDVXUHPHQWV��

:H�KDYH�DGGHG�WKH�PRGLILHU�QLJKWWLPH�WR�WKH�5$/02�PHDVXUHPHQWV�LQ�WKLV�VHQWHQFH��

��� 3��OLQH�����6XJJHVW�FKDQJH�WR�³���ODVHU�RSHUDWLQJ�DW����+]���´�

7KH�VHQWHQFH�KDV�EHHQ�FKDQJHG�DV�VXJJHVWHG�� �

��� 3���OLQH�����3OHDVH�DOVR�FRQVLGHU�WKH�IXOO\�SURSDJDWHG�XQFHUWDLQW\�HVWLPDWHV�IURP�WKH�
02+$9(������FDPSDLJQ�FRQWDLQHG�LQ�:KLWHPDQ�HW�DO���$07��������$SSHQGL[����

:H�KDYH�DGGHG�WKLV�UHIHUHQFH�LQ�DGGLWLRQ�WR�PHQWLRQLQJ�/HEODQF�HW�DO���������� �

��� �3����OLQH�����XQLW�LV�XVHG�RI�³FRXQWV�ELQ�P´��,�VXVSHFW�WKLV�VKRXOG�EH�³FRXQWV�ELQ�PLQ´�
LQVWHDG��5LJKW"�

<HV��WKDW�LV�D�W\SR�WKDQN�\RX�IRU�FDWFKLQJ�LW��� �

��� 3���OLQH�����6XJJHVW�FKDQJH�WR�³���ZDWHU�YDSRU�SURILOHV�KDYH����´�

:H�KDYH�FKDQJHG�WKLV�DV�VXJJHVWHG�� �

��� 3���OLQH�����$XWKRUV�VWDWH�WKDW�PHDVXUHPHQWV�DUH�³QDWXUDOO\�ELDVHG�WRZDUGV�KLJK�SUHVVXUH�
V\VWHP FRQGLWLRQV����´��,�KRSH�WKDW�WKH�DXWKRUV�DGG�DQ�DQDO\VLV�RI�WKHLU�GD\WLPH�
UDGLRVRQGH�GDWD��PDMRU�FRQFHUQ�����DQG�FDQ�WKHQ�LQFOXGH�D�VHFWLRQ�WKDW�GHDOV�ZLWK�WKH�
SRVVLELOLW\�RI�QLJKWWLPH�ELDV��7KDW�VHFWLRQ�FRXOG�EH�UHIHUUHG�WR�KHUH��

:H�KDYH�DGGHG�GD\WLPH�WUHQGV�XVLQJ�WKH�UDGLRVRQGH�PHDVXUHPHQWV�WR�6HFWLRQ����:H�KDYH�DGGHG�
D�VHQWHQFH�KHUH�UHIHUULQJ�WR�WKH�VHFWLRQ���

1HZ�6HQWHQFH��³:H�ZLOO�FRPSDUH�WKH�QLJKWWLPH�RQO\�3:9�ZDWHU�YDSRXU�WUHQGV�WR�GD\WLPH�
UDGLRVRQGH�WUHQGV�LQ�6HFW������DQG�GLVFXVV�WKH�GD\WLPH�QLJKWWLPH�ELDV�´ �

��� 3���OLQH�����6XJJHVW�FKDQJH�WR�³0HDVXUHPHQWV�IURP�*&26�����KLJKHVW�TXDOLW\�UDGLRVRQGH�
GDWD�SURGXFW�DYDLODEOH´��

:H�KDYH�FKDQJHG�WKLV�DV�VXJJHVWHG�� �

���
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�

��� 3���OLQH�����6XJJHVW�FKDQJH�WR�³8QLTXH�WR�*58$1�UDGLRVRQGH�GDWD�SURGXFWV�LV�WKH�
FDOFXODWLRQ�RI�DEVROXWH�XQFHUWDLQW\�HVWLPDWHV�IRU�WKHLU�PHDVXUHPHQWV�DV�D�IXQFWLRQ����´�

:H�KDYH�FKDQJHG�WKLV�DV�VXJJHVWHG���

��� 3���OLQH����3OHDVH�LQFOXGH�VRPH�PRUH�RQ�WKHVH�QRQ�*58$1�VRQGHV��:KDW�W\SH"�5HIHUHQFHV�RI�
SUHYLRXV�XVH�RI�WKLV�W\SH�RI�VRQGH"�(IIRUWV�WR�JHW�*58$1�FHUWLILHG"�

7KH�6ZLVV�&���DQG�&���UDGLRVRQGHV�DUH�WKH�VZLVV�PDGH�RSHUDWLRQDO�UDGLRVRQGHV�WKDW�DUH�QRW�
*58$1�FHUWLILHG��7KHUH�DUH�QR�SXEOLVKHG�YDOLGDWLRQ�VWXGLHV�GHVFULELQJ�WKH�UDGLRVRQGHV��EXW�WKH\�
KDYH�EHHQ�XVHG�IRU�FRPSDULVRQV�ZLWK�WKH�OLGDU�LQ�SUHYLRXV�SDSHUV��$OH[DQGHU�+DHIHOH�FDQ�EH�
FRQWDFWHG�LI�WKH�UHDGHUV�ZRXOG�OLNH�DFFHVV�WR�LQWHUQDO�GRFXPHQWV�RQ�WKH�UDGLRVRQGHV��:H�KDYH�
DGGHG�WKH�IROORZLQJ�WH[W�WR�WKH�SDSHU�GHVFULELQJ�WKH�LQGLYLGXDO�UDGLRVRQGHV�XVHG�IRU�WKH�
RSHUDWLRQDO�UDGLRVRQGH�WLPH�VHULHV���

³7KH�0HWHRVZLVV�RSHUDWLRQDO�UDGLRVRQGH�WLPH�VHULHV�XVHV�PXOWLSOH�UDGLRVRQGH�W\SHV��WKH�656����
?FLWHS^0DUWLQ������0RUODQG������%URFDUG����`�IURP�������������656�&���IURP�������-DQ�
������656�&���IURP�)HE�������0DUFK��������DQG�WKH�9DLVDOD�56����-HQVHQ�HW�DO��������IURP�
0DUFK��������SUHVHQW�GD\��7KH�&���DQG�&���UDGLRVRQGHV�DUH�PDQXIDFWXUHG�E\�0HWHR/DERU��7KH�
&���XVHV�D�6LSSLFDQ�K\JULVWRU�IRU�KXPLGLW\�PHDVXUHPHQWV�ZKLFK�LV�TXRWHG�WR�KDYH�DQ�DFFXUDF\�
RI����5+��0HWHRODERU��������KRZHYHU��QR�SXEOLF�YDOLGDWLRQ�VWXGLHV�KDYH�EHHQ�SXEOLVKHG��7KH�
&���LV�WKH�XSGDWHG�YHUVLRQ�RI�WKH�&����KRZHYHU��QR�SXEOLF�GRFXPHQWDWLRQ�H[LVWV�RQ�WKH�&���
VSHFLILFDWLRQV�«�7KH�VFDWWHU�LQ�WKH�3:9�PHDVXUHPHQWV�GLG�QRW�FKDQJH�DSSUHFLDEO\�EHWZHHQ�WKH�
GLIIHUHQW�W\SHV�RI�UDGLRVRQGHV��WKHUHIRUH�ZH�KDYH�QRW�DWWHPSWHG�DQ\�KRPRJHQL]LQJ�EHWZHHQ�WKH�
GLIIHUHQW�GDWD�VHWV�´ �

��� 3���OLQH�����$XWKRUV�UHIHU�WR�³���ZKLFK�SDVV�WKH�FRVW�WKUHVKROG�RI�����DUH����´��1R�FRVW�IXQFWLRQ�
KDV�EHHQ�LQWURGXFHG��(LWKHU�FKDQJH�RU�DGG�PDWHULDO�SULRU�WR�H[SODLQ�ZKDW�WKLV�UHIHUV�WR��

:H�KDYH�DGGHG�QHZ�PDWHULDO�WR�6HFWLRQ�����GLVFXVVLQJ�VRPH�2(0�WKHRU\�DQG�KDYH�DGGHG�WKH�
FRVW�IXQFWLRQ��7KH�UHDGHUV�VKRXOG�QRZ�KDYH�HQRXJK�LQIRUPDWLRQ�WR�XQGHUVWDQG��:H�UHIHU�\RX�WR�
6HFWLRQ�����IRU�WKH�QHZ�WH[W�DQG�HTXDWLRQV�UHJDUGLQJ�2(0�WKHRU\��:H�KDYH�QRW�LQFOXGHG�D�
GHWDLOHG�VXPPDU\�RI�2(0�EHFDXVH�ZH�EHOLHYH�WKDW�WKHUH�DUH�HQRXJK�UHIHUHQFHV�UHDGLO\�DYDLODEOH�
IRU�WKH�UHDGHUV�WR�VWXG\�2(0�LQ�PRUH�GHWDLO�� �

��� 3���OLQH�����6XJJHVW�FKDQJH�WR�³7KLV�PHDQV�WKDW�WKH�PLQLPXP����´�

:H�KDYH�FKDQJHG�WKLV�DV�VXJJHVWHG�� �

��� 3���)LJ����&DSWLRQ�VWDWHV�IUDFWLRQDO�XQFHUWDLQWLHV�EXW�ILJXUH�LV�ODEHOOHG�LQ����3OHDVH�
UHFRQFLOH��

���
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�

7KDQN�\RX�WKLV�VKRXOG�VD\�³SHUFHQW�XQFHUWDLQWLHV´�� �

��� 3���OLQH����)LJ���LV�GHVFULEHG�DV�EHLQJ�LQ�XQLWV�RI�PL[LQJ�UDWLR�ZKLOH�)LJ���ZDV�LQ�XQLWV�RI�
VSHFLILF�KXPLGLW\��'LG�\RX�UHDOO\�FKDQJH�XQLWV�WR�GR�WKHVH�FDOFXODWLRQV"�

:H�KDYH�QRZ�H[SODLQHG�WKLV�LQ�PRUH�GHWDLO�LQ�WKH�WH[W��EXW�WKH�2(0�UHWULHYDO�LV�LQ�XQLWV�RI�PDVV�
PL[LQJ�UDWLR��+RZHYHU��WR�PDLQWDLQ�FRQVLVWHQF\�ZLWK�RWKHU�ZDWHU�YDSRXU�WUHQG�OLWHUDWXUH�ZH�KDYH�
FRQYHUWHG�WKH�ILQDO�SURILOHV�WR�XQLWV�RI�VSHFLILF�KXPLGLW\��7KH�XQFHUWDLQWLHV�ZHUH�QRW�FRQYHUWHG�
EHFDXVH�WKHVH�DUH�FDOFXODWHG�GLUHFWO\�WKURXJK�2(0�DQG�WKH�ODUJHVW�GLIIHUHQFH�EHWZHHQ�WKH�PDVV�
PL[LQJ�UDWLR�DQG�VSHFLILF�KXPLGLW\�LV�OHVV�WKDQ����RI�PDVV�PL[LQJ�UDWLR��
� �

��� 3���OLQH�����&KDQJH�³UDWLRQ´�WR�³UDWLR´��

7KDQN�\RX�IRU�FDWFKLQJ�WKLV�W\SR� �

��� 3���OLQH�����,�DP�VXUSULVHG�WKDW�FORXG�UHWULHYDOV�FRQWULEXWH�PXFK�WR�WKH�VWDWLVWLFV�VLQFH�WKH�
ODVHU�ZLOO�EH�DWWHQXDWHG�TXLFNO\�LQ�FORXGV��6R�GR�\RX�PHDQ�WR�UHIHU�KHUH�WR�WKLQ�RU�SDUWLDO�
FORXGV"�$OVR��LQ�\RXU�UHWULHYDO��LI�\RX�GHWHFW�D�SHUVLVWHQW�FORXG�ZK\�QRW�VHW�WKH�$QJVWURP�
FRHIILFLHQW ���FORXGV�DUH�ZKLWH�"�

7KH�SHUVLVWHQW�FORXG�VKRXOG�DFWXDOO\�EH�FKDQJHG�WR�VD\�SHUVLVWHQW�
WKLQ
�FORXG��7KHVH�WKLQ�FORXGV�
JR�XQGHWHFWHG�E\�RXU�FORXG�ILOWHU�DQG�WKHUHIRUH�LQ�WKH�DXWRPDWHG�2(0�UHWULHYDO�SURFHVV�ZH�GRQ¶W�
NQRZ�WKDW�WKH\�H[LVW��,I�VRPHRQH�UDQ�WKH�2(0�UHWULHYDO�IRU�HDFK�QLJKW�LQGLYLGXDOO\��WKH\�FRXOG�
FHUWDLQO\�VHW�WKH�$QJVWURP�FRHIILFLHQW�YHU\�FORVH�WR�]HUR�LI�WKH\�GHWHFWHG�D�FORXG��6HWWLQJ�LW�WR�
DFWXDOO\�]HUR�ZRXOG�UHVXOW�LQ�D�VLQJXODULW\�LQ�WKH�$576�2(0�DOJRULWKP�DQG�LV�WKHUHIRUH�
LQDGYLVDEOH��:H�GHFLGHG�WR�UXQ�WKH�2(0�ZLWK�WKH�VDPH�VHWWLQJV�IRU�WKH�HQWLUH�WUHQGV�DQDO\VLV�WR�
PDLQWDLQ�FRQVLVWHQF\�DQG�WKH�QLJKWV�ZLWK�SHUVLVWHQW�WKLQ�FORXGV�GLG�QRW�DIIHFW�WKH�ZDWHU�YDSRXU�
SURILOH�UHWULHYDOV���
� �

��� 3�����)LJ����7KLV�PD\�JHW�WRR�PXFK�LQWR�WKH�GHWDLOV�RI�2(0�IRU�D�GLVFXVVLRQ�KHUH��EXW�,�GRQ¶W�
XQGHUVWDQG�KRZ�WKH�FDOLEUDWLRQ�³FRQVWDQW´�FDQ�KDYH�D�KHLJKW�GHSHQGHQW�V\VWHPDWLF�
XQFHUWDLQW\��

7KH�FDOLEUDWLRQ�XQFHUWDLQW\�LV�WHFKQLFDOO\�³WKH�XQFHUWDLQW\�RI�WKH�ZDWHU�YDSRXU�SURILOH�GXH�WR�WKH�
XQFHUWDLQW\�RI�WKH�FDOLEUDWLRQ�FRQVWDQW´��7KHUHIRUH��WKH�FDOLEUDWLRQ�SDUDPHWHU�XQFHUWDLQW\�LV�
DSSOLHG�WR�WKH�HQWLUH�SURILOH��KRZHYHU��WKH�FDOLEUDWLRQ�FRQVWDQW�XQFHUWDLQW\�LV�LQ�IDFW�D�FRQVWDQW�
YDOXH���
� �

���
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�

��� 3������)LJ���FDSWLRQ��$XWKRUV�VWDWH�WKDW�³$OO�RWKHU�XQFHUWDLQWLHV�FRQWULEXWH�OHVV�WKDQ������RQ�
DYHUDJH��7KLV�GRHV�QRW�DSSHDU�WR�EH�WKH�FDVH�IRU�WKH�1&(3�DLU�GHQVLW\��3OHDVH�FKHFN��

7KH�VHQWHQFH�LV�LQFRUUHFW��WKDQN�\RX�IRU�FDWFKLQJ�WKH�PLVWDNH��:H�KDYH�DGGHG�WKLV�VHQWHQFH�WR�WKH�
FDSWLRQ���

³7KH�DYHUDJH�XQFHUWDLQW\�FRQWULEXWLRQ�IURP�WKH�1&(3�DLU�GHQVLW\�LV�����´�
� �

��� 3�����OLQH����,V�WKH�GLIIHUHQFH�LQ�3:9V�VKRZQ�LQ�)LJ���FRQVLVWHQW�ZLWK�WKH�3:9�FRQWDLQHG�LQ�
WKH�ERWWRP����P"�,W�PLJKW�EH�D�JRRG�LGHD�WR�LQFOXGH�DQ�H[WUDSRODWLRQ�RI�WKH�OLGDU�SURILOH�WR�
WKH�VXUIDFH��XVLQJ�D�PHDVXUHG�VXUIDFH�YDOXH��WR�DFFRXQW�IRU�WKLV�PLVVLQJ�SDUW�WR�WU\�DQG�
UHVROYH�WKLV�GLIIHUHQFH��

:H�KDYH�GRXEOH�FKHFNHG�WKHVH�UHVXOWV�E\�XVLQJ�WKH�UDGLRVRQGHV��:H�FRXOG�GR�WKLV�E\�
LQWHUSRODWLQJ�WKH�VXUIDFH�GDWD��KRZHYHU��ZH�IHOW�XQFRPIRUWDEOH�DVVXPLQJ�D�VWUDLJKW�OLQHDU�
UHODWLRQVKLS�EHWZHHQ�WKH�VXUIDFH�PHDVXUHPHQWV�DQG�WKH�OLGDU�PHDVXUHPHQW��:H�FRPSDUHG�WKH�
3:9�FDOFXODWHG�ZLWK�DQG�ZLWKRXW�WKH�ILUVW�����P�XS�WR�WKH�ILQDO�OLGDU�KHLJKW�DQG�IRXQG�WKDW�WKH�
GLIIHUHQFH�LV�QRW�FRPSOHWHO\�H[SODLQHG�E\�WKH�����P�GLIIHUHQFH�LQ�WKH�DOWLWXGHV�XVHG��7KH�DYHUDJH�
ZDWHU�YDSRXU�FRQWHQW�LQ�WKH�ILUVW�����P�LV�URXJKO\�����PP��7KHUH�LV�D�VOLJKW�ZHW�ELDV�LQ�WKH�
UDGLRVRQGHV�FRPSDUHG�WR�WKH�OLGDU�RI�DURXQG�����PP��+RZHYHU��WKH�GLIIHUHQFH�LV�ZLWKLQ�WKH�
��VLJPD�VWDQGDUG�GHYLDWLRQ�RI�WKH�PHDVXUHPHQWV�IRU�ERWK�WKH�OLGDU�DQG�WKH�UDGLRVRQGHV��7KH�
GLIIHUHQFH�EHWZHHQ�WKH�WZR�FRXOG�EH�FDXVHG�E\�WKH�QLJKWO\�DYHUDJLQJ�RI�WKH�OLGDU�FRPSDUHG�WR�WKH�
UDGLRVRQGH��$GGLWLRQDOO\��ZKLOH�WKH�VDPH�QLJKWV�DUH�XVHG�IRU�WKH�UDGLRVRQGH�DQG�OLGDU�
FRPSDULVRQ��WKH�OLGDU�PD\�QRW�EH�PHDVXULQJ�DW�WKH�VDPH�WLPH�LI�FORXGV�DUH�SUHVHQW��,I�FORXGV�DUH�
SUHVHQW�DW�WKH�WLPH�RI�WKH�UDGLRVRQGH�ODXQFK��WKHQ�WKH�VRQGH�FRXOG�EH�ZHWWHU�WKDQ�WKH�OLGDU�ZKLFK�
GLG�QRW�XVH�WKH�PHDVXUHPHQWV�GXULQJ�WKDW�WLPH�SHULRG��7KH�DYHUDJH�GLIIHUHQFH�EHWZHHQ�WKH�
UDGLRVRQGHV�DQG�WKH�OLGDU�3:9�LV�����ZKLFK�LV�ZLWKLQ�WKH�XQFHUWDLQW\�RI�ERWK�WKH�OLGDU�DQG�WKH�
UDGLRVRQGH�PHDVXUHPHQWV��,I�\RX�IHHO�OLNH�LQWHUSRODWLQJ�IURP�WKH�VXUIDFH�VWDWLRQ�ZRXOG�EH�EHWWHU��
ZH�FDQ�GR�VR���
� �

��� 3����OLQH�����³7KH�VHH����´�""�

7KDQNV��ZH�KDYH�UHPRYHG�WKLV�DUWLIDFW�IURP�D�SUHYLRXV�HGLWLRQ��
� �

��� 3�����OLQHV������$XWKRUV�VWDWH�³7KH�ILUVW��DQG�PRVW�VWUDLJKWIRUZDUG��H[SODQDWLRQ�IRU�WKH�KLJK�
YDULDELOLW\�DW�WKHVH�OHYHOV�LV�WKH�SUHVHQFH�RI�PLG�OHYHO�OD\HUV�RI�FORXGV�RU�DHURVROV´��,I�WKLV�LV�
WKH�FDVH��WKHQ�\RX�DUH�QRW�TXDQWLI\LQJ�ZDWHU�YDSRU�YDULDELOLW\�EXW�UDWKHU�VRPHWKLQJ�WKDW�LV�

���
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FRQWDPLQDWLQJ�WKRVH�FDOFXODWLRQV��3OHDVH�FRQVLGHU�ZKHWKHU�WKHUH�DUH�DGGLWLRQDO�VRIWZDUH�
ILOWHUV�\RX�FDQ�SXW�RQ�WKH�GDWD�WR�SUHYHQW�WKLV�FRQWDPLQDWLRQ��

7KDW¶V�WUXH��ZH�KDGQ¶W�WKRXJKW�DERXW�LW�WKDW�ZD\��:H�WDNH�FDUH�RI�DQ\�OHIW�RYHU�PLG�OHYHO�OD\HUV�
RI�FORXGV�DQG�DHURVROV�WKURXJK�WKH�2(0¶V�DHURVRO�H[WLQFWLRQ�UHWULHYDO��7KHUHIRUH�WKLV�FDQQRW�EH�
WKH�H[SODQDWLRQ��:H�ZLOO�UHPRYH�LW�IURP�WKH�WH[W��7KLV�ZRXOG�OHDYH�WKH�G\QDPLFV�DV�WKH�PDLQ�
FRQWULEXWRU�WR�WKH�YDULDELOLW\�LQ�WKH�UHJLRQ���
� �

��� 3����OLQH����6XJJHVW�FKDQJH�WR�³���LQ�WKH�IUHH�WURSRVSKHUH�FRXOG�H[SODLQ����´�VLQFH�\RX�DUH�
VSHFXODWLQJ�KHUH��

:H�DJUHH�DQG�KDYH�FKDQJHG�WKLV�DV�VXJJHVWHG��
� �

��� 3����OLQH�����$XWKRUV�VWDWH�³7KH�VPDOOHU�DYHUDJH�FRQFHQWUDWLRQV�RI�ZDWHU�YDSRXU�LQ�WKH�
ZLQWHU�OHDGV�WR�D�ODUJHU�SHUFHQW�YDULDELOLW\�´�6PDOOHU�DYHUDJH�FRQFHQWUDWLRQV�GR�QRW�E\�
WKHPVHOYHV�QHFHVVLWDWH�ODUJHU�SHUFHQW�YDULDELOLW\��<RX�VWLOO�QHHG�WR�LQYRNH�VRPH�G\QDPLFDO�
DUJXPHQW�KHUH�WR�H[SODLQ�LW��

:H�DJUHH�WKDW�WKLV�DUJXPHQW�LV�QRW�FRUUHFW��$�PRUH�SODXVLEOH�DUJXPHQW�LV�WKDW�WKH�ZHDWKHU�LQ�
FHQWUDO�(XURSH�GXULQJ�WKH�ZLQWHU�DQG�VSULQJ�IDOO�LV�KLJKO\�YDULDEOH�GXH�WR�DQ�LQFUHDVH�LQ�
H[FKDQJHV�EHWZHHQ�FROGHU�DQG�GU\HU�$UFWLF�DLU�DQG�ZDUPHU�VRXWKHUQ�DLU���7KH�G\QDPLFV�RI�WKH�
SRODU�MHWVWUHDP�KHDYLO\�LQIOXHQFH�WKH�ZHDWKHU�GXULQJ�WKLV�VHDVRQ�ZKLFK�FRXOG�FRQWULEXWH�WR�WKH�
LQFUHDVHG�YDULDELOLW\�LQ�ZDWHU�YDSRXU��:H�KDYH�UHPRYHG�WKRVH�VHQWHQFHV�IURP�WKH�WH[W�DQG�DGGHG�
WKH�QHZ�VHQWHQFHV�EHORZ���

³(XURSHDQ�ZLQWHU�ZHDWKHU�LV�KLJKO\�LQIOXHQFHG�E\�WKH�SRODU�MHWVWUHDP��$Q�LQFUHDVH�LQ�WKH�
YDULDELOLW\�RI�ZDWHU�YDSRXU�GXULQJ�WKHVH�PRQWKV�FRXOG�EH�FDXVHG�E\�DQ�LQFUHDVH�LQ�WKH�H[FKDQJH�
RI�DLU�EHWZHHQ�WKH�$UFWLF�DQG�WKH�PLG�ODWLWXGHV�´ �

��� 3�����OLQH�����³:H�OLQHDUO\�LQWHUSRODWHG����´��7KLV�VHHPV�D�FXULRXV�WHFKQLTXH�DOWKRXJK�DQ\�
WHFKQLTXH�WKDW�\RX�XVH�WR�UHFRQVWUXFW�GDWD�FDQ�EH�FULWLFL]HG��,Q�DQ\�FDVH��LW�GRHV�QRW�PDNH�
VHQVH�WR�PH�WR�SHUIRUP�D�OLQHDU�LQWHUSRODWLRQ�WR�UH�FRQVWUXFW�PLVVLQJ�GDWD��<RXU�ILWV�FOHDUO\�
VKRZ�WKDW�VRPH�VLQXVRLGDO�EHKDYLRU�LV�PRUH�DSSURSULDWH�DQG�WKDW�WKHVH�OLQHDUO\�LQWHUSRODWHG�
YDOXHV�WKHQ�ORRN�OLNH�RXWOLHUV��,�VXJJHVW�WKDW�\RX�SHUIRUP�WKH�VHDVRQDO�ILW��QHFHVVDULO\�
H[FOXGLQJ�WKH�PLVVLQJ�GDWD��DQG�WKHQ�XVH�WKH�GHULYHG�VHDVRQDO�IXQFWLRQ�WR�FKDUDFWHUL]H�WKH�
SGI�RI�WKH�QRLVH�DURXQG�WKLV�ILW�IXQFWLRQ��7KH�VHDVRQDO�ILW�IXQFWLRQ�DQG�WKH�FDOFXODWHG�
GLVWULEXWLRQ�IXQFWLRQ�FDQ�WKHQ�EH�XVHG�WR�FUHDWH�UDQGRPL]H�ILOO�YDOXHV�IRU�WKH�PLVVLQJ�GDWD��
7KLV�ERRWVWUDS�WHFKQLTXH�LV�SUHIHUDEOH�WR�ZKDW�WKH�DXWKRUV�KDYH�GRQH�DQG�,�EHOLHYH�D�WKH�
VWDQGDUG�WHFKQLTXH�IRU�GHDOLQJ�ZLWK�PLVVLQJ�GDWD�LQ�WKHVH�W\SH�RI�WUHQG�FDOFXODWLRQV��

���
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:H�KDYH�WHVWHG�WKH�WHFKQLTXH�\RX�VXJJHVWHG�RQ�WKH�WUHQGV�ZKLFK�KDG�PLVVLQJ�GDWD��DOO�OLGDU�
WUHQGV�DQG�WKH�UDGLRVRQGH�WUHQG�XVLQJ�RQO\�FRLQFLGHQW�GDWHV�ZLWK�WKH�OLGDU���:H�IRXQG�WKLV�
WHFKQLTXH�KDG�YHU\�OLWWOH�HIIHFW�RQ�WKH�WUHQG�YDOXH��KRZHYHU��LQ�DOO�FDVHV�LW�VOLJKWO\�ORZHUHG�WKH�
WUHQG�PDJQLWXGH��,W�DSSHDUV�WKDW�OLQHDUO\�LQWHUSRODWLQJ�EHWZHHQ�PLVVLQJ�SRLQWV�VOLJKWO\�LQFUHDVHV�
WKH�WUHQG�YDOXH��KRZHYHU��LW�DOORZV�IRU�WKH�FDOFXODWLRQ�RI�WKH�DXWRFRUUHODWLRQ�RI�WKH�WLPH�VHULHV��$V�
ZH�XQGHUVWRRG�LW��WKH�VXJJHVWHG�PHWKRG�GRHV�QRW�SURGXFH�D�ILQDO�SURILOH�ZLWK�ILOOHG�SRLQWV��
7KHUHIRUH��WKH�XQFHUWDLQWLHV�LQ�WKH�QHZHU�ERRWVWUDSSLQJ�PHWKRG�FDQ�RQO\�EH�FDOFXODWHG�XVLQJ�WKH�
VWDQGDUG�GHYLDWLRQ�RI�WKH�WUHQGV��7UHQG�XQFHUWDLQWLHV�GHULYHG�YLD�WKH�GLVWULEXWLRQ�RI�WKH�WUHQGV�
UHVXOW�LQ�PXFK�VPDOOHU�YDOXHV�EHFDXVH�WKH�DXWRFRUUHODWLRQ�LV�QRW�WDNHQ�LQWR�DFFRXQW�OHDGLQJ�WR�D�
IDOVH�VHQVH�RI�VLJQLILFDQFH�LQ�WKH�WUHQG��$V�VXFK��WKH�DXWKRUV�ZRXOG�DUJXH�WKDW�LW�ZRXOG�EH�EHWWHU�
WR�EH�PRUH�FRQVHUYDWLYH�DQG�XVH�WKH�RULJLQDO�WUHQG�FDOFXODWLRQV�LQ�WKH�SDSHU�JLYHQ�WKH�
XQFHUWDLQWLHV�FDOFXODWHG�DUH�SUREDEO\�PRUH�UHDOLVWLF�DQG�WKH�GLIIHUHQFH�EHWZHHQ�WKH�WZR�PHWKRGV�
LV�URXJKO\�����PP�GHF�IRU�WKH�3:9�WUHQGV�DQG�RQ�DYHUDJH�DERXW����GHFDGH�IRU�WKH�
KHLJKW�UHVROYHG�WUHQGV��7KH�7DEOHV���DQG���EHORZ�VKRZ�WKH�GLIIHUHQFHV�LQ�WKH�WUHQGV�IURP�WKH�WZR�
PHWKRGV�DQG�WKHLU�XQFHUWDLQWLHV��7KH�7DEOH���LV�IRU�3:9�WUHQGV�DQG�7DEOH���LV�IRU�WKH�
KHLJKW�UHVROYHG�VSHFLILF�KXPLGLW\�WUHQGV��1RWH�WKDW�WKH�VXJJHVWHG�ERRWVWUDS�PHWKRG¶V�
XQFHUWDLQWLHV�DUH�VPDOOHU�WKDQ�WKRVH�SURGXFHG�E\�WKH�*DUGLQHU�ERRWVWUDS�PHWKRG��7KH�VXJJHVWHG�
ERRWVWUDS�PHWKRG¶V�XQFHUWDLQWLHV�DUH�VPDOOHU�GXH�WR�WKH�IDFW�WKDW�RQO\�WKH�UHSODFHG�SRLQWV�DUH�
VKXIIOHG�DQG�QRW�DOO�SRLQWV�WKHUHIRUH�WKHUH�LV�OHVV�VFDWWHU�LQ�WKH�WUHQG�YDOXHV�WKDQ�LQ�WKH�*DUGLQHU�
ERRWVWUDS�PHWKRG��

7DEOH����3:9�WUHQGV�XVLQJ�WKH�RULJLQDO�ERRWVWUDS�PHWKRG�ZLWK�OLQHDU�LQWHUSRODWLRQ�DQG�WKH�
VXJJHVWHG�ERRWVWUDS�PHWKRG��³:KLWHPDQ�3:9�7UHQG´��

� 3:9�
7UHQG�
�PP�GHF��

3:9��
VLJPD�
�PP�GHF��
�Z�DXWRFRUUHODWLRQ��

3:9�
�
VLJPD�
*DUGLQHU�
%RRWVWUDS�
�PP�GHF��

:KLWHPDQ�
3:9�7UHQG�
�PP�GHF��

:KLWHPDQ�
3:9�
�
VLJPD�
�PP�GHF��

5$/02� ������ ����� ����� ����� �����

56��OLGDU�
GDWHV��QLJKW�
RQO\��

����� ����� ����� ����� �����

�

7DEOH����+HLJKW�5HVROYHG�VSHFLILF�KXPLGLW\�WUHQGV�XVLQJ�WKH�RULJLQDO�ERRWVWUDS�PHWKRG�ZLWK�
OLQHDU�LQWHUSRODWLRQ�DQG�WKH�VXJJHVWHG�ERRWVWUDS�PHWKRG��7UHQG�XQLWV�DUH�LQ�SHUFHQW�SHU�GHFDGH���

�

���
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3UHVVXUH�
�K3D��

7UHQG�
���GHF��

�VLJPD����GHF��
�Z�DXWRFRUUHODWLRQ��

�VLJPD�
*DUGLQHU�
%RRWVWUDS�
���GHF��

:KLWHPDQ�
7UHQG����GHF��

:KLWHPDQ�
�
VLJPD����GHF��

���� ������ ������ ����� ������ �����

���� ����� ����� ����� ����� �����

���� ����� ������ ���� ����� �����

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

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

���� ����� ������ ������ ����� �����

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

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

���� ����� ������ ����� ����� �����

���� ����� ����� ����� ����� �����

���� ����� ������ ������ ����� �����

�

��� 3�����)LJ����6XJJHVW�\RX�DGG�WKH�HTXDWLRQV�RI�WKH�OLQHDU�WUHQG�ILW�WR�WKH�ILJXUH�IRU�HDFK�RI�D��E��
F��

$GGLQJ�WKH�HQWLUH�HTXDWLRQ�ZRXOG�QRW�ILW�LQ�WKH�ILJXUH��KRZHYHU�ZH�KDYH�GRQH�WKH�VDPH�DV�LQ�
)LJXUH���DQG�DGGHG�WKH�WUHQG�YDOXHV�WR�WKH�ILJXUH�ZLWK�WKHLU�XQFHUWDLQWLHV���
� �

��� 3�����OLQH����³7KH�GLIIHUHQFH�EHWZHHQ�WKH�WZR�PHWKRGV�UHSUHVHQWV�WKH�ELDV�IURP�XVLQJ�RQO\�
VHPL�FOHDU�QLJKWV�GXULQJ�FOHPHQW�ZHDWKHU�´�7KH�GLIIHUHQFH�VHHPV�VLJQLILFDQW�DW�WKH�����
OHYHO��*LYHQ�WKDW��FDQ�\RX�FRQMHFWXUH�DV�WR�ZK\�XVH�RI�VHPL�FOHDU�QLJKWV�GXULQJ�FOHPHQW�
ZHDWKHU�PD\�\LHOG�GLIIHUHQW�WUHQG�YDOXHV"�2U�LV�WKH�VLJQLILFDQFH�LQ�WKH�GLIIHUHQFH�LQ�WKH�WUHQGV�
QRW�ODUJH�HQRXJK�WR�GUDZ�VXFK�FRQFOXVLRQV"�$JDLQ��LW�ZRXOG�EH�QLFH�WR�KDYH�VRPH�UHVXOWV�WKDW�
FRQWUDVW�GD\�DQG�QLJKW�YDOXHV�DV�IURP�\RXU�UDGLRVRQGH�GDWDVHW��

,W�GRHV�DSSHDU�WR�EH�VLJQLILFDQW��+RZHYHU��DIWHU�IXUWKHU�GLVFXVVLRQ�EHWZHHQ�WKH�DXWKRUV��DQG�JLYHQ�
WKH�QHZ�UHVXOWV�IURP�WKH�GD\WLPH�UDGLRVRQGH�WUHQGV��ZH�DUH�QRZ�QRW�VXUH�WKDW�LV�WKH�FDVH��,W�LV�
PRUH�OLNHO\�WKDW�WKH�ODUJH�WUHQG�LV�DUWLILFLDO�DQG�FDXVHG�E\�WKH�IDFW�WKDW�VXFK�D�VPDOO�SRUWLRQ�RI�WKH�
UDGLRVRQGH�GDWDVHW�LV�XVHG�������LQ�FRPELQDWLRQ�ZLWK�WKH�RSHUDWLRQDO�UDGLRVRQGHV¶�ODUJHU�HUURUV��

���
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:KHQ�XVLQJ�WKH�HQWLUH�GDWDVHW�WKH�WUHQG�FRQYHUJHV�WR�WKH�UHDO�YDOXH�DV�WKH�UDQGRP�HUURU�LV�UHGXFHG�
E\�DGGLQJ�PRUH�UDGLRVRQGHV��:H�KDYH�DGGHG�WKLV�GLVFXVVLRQ�WR�WKH�WH[W�DQG�FKDQJHG�WKH�VHQWHQFH�
WR�³FRXOG�UHSUHVHQW�WKH�ELDV�IURP�XVLQJ�«´���

1HZ�WH[W�LV�DV�IROORZV���

³+RZHYHU��WKH�ELDV�EHWZHHQ�WKH�WZR�UDGLRVRQGH�QLJKWWLPH�WUHQGV�LV�PRUH�OLNHO\�FDXVHG�E\�WKH�
QXPEHU�RI�SRLQWV�XVHG�LQ�HDFK�WUHQG�DQG�WKH�XQFHUWDLQW\�LQ�WKH�UDGLRVRQGH�PHDVXUHPHQWV��2QO\�
URXJKO\�����RI�WKH�SRVVLEOH�QLJKWV�DUH�XVHG�LQ�WKH�WUHQG�DQDO\VLV�IRU�WKH�OLGDU�GDWHV��DQG�DV�WKH�
UDGLRVRQGHV�GR�KDYH�D�ODUJHU�DQG�XQFKDUDFWHUL]HG�XQFHUWDLQW\�LW�LV�PRUH�OLNHO\�WKDW�WKH�ODUJH�WUHQG�
YDOXH�LV�GXH�WR�D�ODUJHU�VFDWWHU�LQ�WKH�UDGLRVRQGH�PHDVXUHPHQWV��*LYHQ�WKDW�WKH�OLGDU�WUHQG�LV�PXFK�
FORVHU�WR�WKH�UDGLRVRQGH�WUHQGV�ZKLFK�XVH�DOO�DYDLODEOH�QLJKWV��LQFOXGLQJ�WKH�UDGLRVRQGH�WUHQGV�
FDOFXODWHG�XVLQJ�GD\WLPH�DQG�QLJKWWLPH�PHDVXUHPHQWV��WKH�ODUJH�UDGLRVRQGH�WUHQG�XVLQJ�RQO\�
QLJKWV�FRQVHFXWLYH�ZLWK�WKH�OLGDU�LV�PRUH�OLNHO\�GXH�WR�UDQGRP�HUURU�DQG�QRW�D�GLIIHUHQFH�LQ�
ZHDWKHU�´�
� �

��� 3����OLQH�����7KH�5$/02�FDOFXODWHG�3:9�WUHQG�LV�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP���DW�WKH�
����FRQILGHQFH�OHYHO��5LJKW"�

7KDW�LV�FRUUHFW��,W�LV�VWDWLVWLFDOO\�VLJQLILFDQW�DW������ZKLFK�LV�VWDWHG�LQ�WKH�SDSHU���

��� 3�����OLQH�����$JDLQ�OLQHDU�LQWHUSRODWLRQ�LV�XVHG�KHUH��,�VWURQJO\�VXJJHVW�WKDW�\RX�XVH�WKH�
ERRWVWUDSSLQJ�WHFKQLTXH�GHVFULEHG�LQ����DERYH�WR�ILOO�WKHVH�YDOXHV��/LQHDU�LQWHUSRODWLRQ�ZLOO�
DW�OHDVW�VOLJKWO\�VNHZ�WKH�UHVXOWV�DV�FDQ�EH�VHHQ�IURP�\RXU�)LJ����

:H�KDYH�DQVZHUHG�WKLV�UHVSRQVH�DERYH�LQ�4XHVWLRQ�����2Q�DYHUDJH�WKH�GLIIHUHQFH�EHWZHHQ�WKH�
WUHQGV�IURP�WKH�WZR�PHWKRGV�LV�DERXW����SHU�GHFDGH�� �

��� 3����OLQH�����$XWKRUV�JLYH�FDOFXODWHG�WUHQG�YDOXHV�RI�����DQG������3OHDVH�DGG�XQFHUWDLQWLHV�WR�
WKHVH�YDOXHV��

7KDQN�\RX�IRU�SRLQWLQJ�WKLV�RXW��ZH�KDYH�DGGHG�DOO�PLVVLQJ�XQFHUWDLQWLHV�WR�WKH�WUHQGV�LQ�WKH�
VXPPDU\�� �

��� 3����OLQH����³5$/02�LV�WKH�RQO\�OLGDU����´�%H�FDUHIXO�����WKH�'2(�$50�5DPDQ�/LGDU�
FHUWDLQO\�KDV�SURGXFHG�VXFK�D�GDWDVHW�DV�ZHOO��RYHU�D�ORQJHU�WLPH�SHULRG��DFWXDOO\��ZLWK�D�
KLJKHU�SHUFHQWDJH�RI�XS�WLPH��

���
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<HV��WKH�'2(�$50�5DPDQ�/LGDU�KDV�FHUWDLQO\�SURGXFHG�D�ODUJHU�GDWDVHW�WKDQ�5$/02��
+RZHYHU��WKH�DXWKRUV�KDYH�QRW�IRXQG�D�SXEOLVKHG�FOLPDWRORJ\�IURP�WKDW�OLGDU��:H�KDYH�FKDQJHG�
WKH�VHQWHQFH�DV�IROORZV���

³5$/02�LV�RQH�RI�D�IHZ�OLGDUV�ZKLFK�KDV�SURGXFHG�D�SXEOLVKHG�KLJK�YHUWLFDO�UHVROXWLRQ�ZDWHU�
YDSRXU�FOLPDWRORJ\�RI�WKH�WURSRVSKHUH�ZLWK������\HDUV�RI�FRQVLVWHQW�PHDVXUHPHQWV�´�

,W¶V�TXLWH�SRVVLEOH�WKDW�ZH¶YH�PLVVHG�D�UHIHUHQFH�KHUH��6R�LI�\RX�DUH�DZDUH�RI�WKH�SDSHU�WKDW�KDV�
WKHLU�FOLPDWRORJ\�ZH¶G�KDSSLO\�LQFOXGH�LW�LQ�RXU�UHIHUHQFHV�WR�PDNH�VXUH�LW�LV�FLWHG�DSSURSULDWHO\��
:H�KDYH�ORRNHG�LQ�WKH�$50�GDWDEDVH�DV�ZHOO�DV�WKURXJK�RWKHU�MRXUQDOV�ZLWKRXW�DQ\�OXFN���

��� 3����OLQH�����³0RVW�VDWHOOLWH�FOLPDWRORJLHV�RI�ZDWHU�YDSRXU�RQO\�H[WHQG�GRZQ�WR�����K3D����´��
,�ZRXOG�PRGLI\�WKLV�VWDWHPHQW�VLQFH�$,56�DQG�WKH�RWKHU�K\SHUVSHFWUDO�VRXQGHUV��&U,6��,$6,��
KDYH�VRPH�ORZHU�WURSRVSKHULF�VHQVLWLYLW\��

7KDQN�\RX�IRU�WKLV�VXJJHVWLRQ��7KH�DXWKRUV�KDYH�GHFLGHG�WR�GHOHWH�WKLV�SDUDJUDSK�DV�LW�GRHV�QRW�
VHHP�WR�ILW�WKH�GLVFXVVLRQ�LQ�WKH�SUHYLRXV�WZR�SDUDJUDSKV��QRU�LV�LW�UHDOO\�QHFHVVDU\��,W�VHHPV�RGG�
WR�VD\�WKDW�LW�LV�GLIILFXOW�WR�FRPSDUH�D�FOLPDWRORJ\�WR�DQ\WKLQJ�EXW�UDGLRVRQGHV�ZKHQ�ZH�FRPSDUH�
LW�WR�WKH�+�����$,56�FOLPDWRORJ\�LQ�WKH�SUHYLRXV�SDUDJUDSKV��7KHUHIRUH��ZH�KDYH�UHPRYHG�LW���

�

��� 3���SDUDJUDSK�VWDUWLQJ�ZLWK�OLQH�����
� �
�� $�FRPSDULVRQ�RI�UHVXOWV�RI�WUHQG�FDOFXODWLRQ�LV�JLYHQ�KHUH�EXW�WKHUH�DUH�QR�XQFHUWDLQWLHV�

JLYHQ�ZLWK�DQ\�RI�WKH�YDOXHV��0DQ\�RI�WKH�FRPSDULVRQV�PDGH�PD\�QRW�EH�VLJQLILFDQW�LI�\RX�
FRQVLGHU�WKH�XQFHUWDLQWLHV�LQ�WKH�WUHQG�YDOXHV�VWDWHG��<RX�PDQ\�ZDQW�WR�FRQVXOW�WKH������
,PPOHU�SDSHU�RQ�*58$1�XQFHUWDLQWLHV�IRU�D�GHVFULSWLRQ�RI�ODQJXDJH�WR�XVH�ZKHQ�
GHVFULELQJ�WKH�GLIIHUHQFHV�LQ�QXPEHUV��6HH�7DEOH���IRU�PHWULFV�WR�GHWHUPLQH�WKH�XVH�RI�
WHUPV�VXFK�DV�³FRQVLVWHQW´��³LQ�DJUHHPHQW´��³VLJQLILFDQWO\�GLIIHUHQW´��HWF��

:H�DJUHH�WKDW�PRUH�GHWDLO�UHJDUGLQJ�XQFHUWDLQWLHV�DQG�RU�VWDWLVWLFDO�VLJQLILFDQFH�VKRXOG�EH�
LQFOXGHG��8QIRUWXQDWHO\��WKH�1\HNL�SDSHU�GLG�QRW�SURYLGH�XQFHUWDLQWLHV�LQ�WKHLU�WUHQGV��
KRZHYHU��WKH\�GLG�SURYLGH�VLJQLILFDQFH�DW�WKH�����OHYHO�ZKLFK�ZH�KDYH�QRZ�DGGHG�WR�WKH�
GLVFXVVLRQ��:H�ZLOO�UHIHU�WR�WKH�ODQJXDJH�LQ�WKH�,PPOHU�SDSHU�LQ�WKH�XSGDWHG�GLVFXVVLRQ��
� �

�� $XWKRUV�GLVFXVV�ERWK�QLJKWWLPH�OLPLWHG�DQG�GD\�DQG�QLJKW�UHVXOWV�KHUH��$V�PHQWLRQHG�LQ�
PDMRU�FRQFHUQ�����,�VWURQJO\�VXJJHVW�\RX�FRQVLGHU�H[SDQGLQJ�WKRVH�GD\WLPH�UHVXOWV�WR�
LQFOXGH�WUHQGV�FDOFXODWHG�XVLQJ�\RXU�RZQ�UDGLRVRQGH�GDWDVHW�WR�EH�DEOH�WR�H[SDQG�WKLV�
GLVFXVVLRQ��6XFK�UHVXOWV�VHHP�FRQVSLFXRXVO\�ODFNLQJ�KHUH��

���
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:H�KDYH�DGGHG���QHZ�SDUDJUDSKV�WR�WKH�GLVFXVVLRQ�VHFWLRQ�UHJDUGLQJ�WKH�GD\�QLJKW�ELDV�LQ�
WKH�WUHQGV�DQG�LQ�WKH�FOLPDWRORJ\��$V�WKH�'LVFXVVLRQ�VHFWLRQ�KDV�FKDQJHG�DSSUHFLDEO\��ZH�
ZRXOG�UHIHU�\RX�WR�WKH�XSGDWHG�VHFWLRQ�LQ�WKH�SDSHU�DQG�ZLOO�QRW�SDVWH�LW�KHUH���

�

�� $XWKRUV�VWDWH�LQ�FRQFOXVLRQ�DW�WKH�HQG�RI�WKLV�SDUDJUDSK��³7KHUHIRUH��ZKLOH�WKHUH�
FHUWDLQO\�LV�D�QDWXUDO�VHOHFWLRQ�ELDV�GXH�WR�RQO\�XVLQJ�QLJKWWLPH�PHDVXUHPHQWV�LQ�RXU�
VWXG\��WKH�PDJQLWXGH�RI�WKH�QLJKWWLPH�ELDV�LV�QRW�FXUUHQWO\�GHWHFWDEOH�´�,�ZRXOG�UHYLVLW�WKLV�
VWDWHPHQW�DIWHU�FRQVLGHULQJ�WKH�XQFHUWDLQWLHV�DV�PHQWLRQHG�DERYH�DQG�DGGLQJ�LQ�UHVXOWV�
IURP�\RXU�GD\WLPH�UDGLRVRQGHV��,W�PD\�EH�WKDW�WKH�UHVXOWV�VWLOO�GR�QRW�UHYHDO�D�QLJKWWLPH�
ELDV��+RZHYHU��LW�VRXQGV�WRR�EROG�WR�FODLP�WKDW�WKH�³QLJKWWLPH�ELDV�LV�QRW�FXUUHQWO\�
GHWHFWDEOH�´�,QVWHDG�D�VWDWHPHQW�WKDW�VHHPV�GHIHQVLEOH�PLJKW�EH�³%DVHG�RQ�WKHVH�UHVXOWV�
ZH�GR�QRW�GHWHFW�D�ELDV�XVLQJ�RQO\�QLJKWWLPH�PHDVXUHPHQWV�´�

:H�KDYH�DGGHG�WKH�QHZ�GD\WLPH�UDGLRVRQGH�WUHQG�FDOFXODWLRQV�WR�WKH�GLVFXVVLRQ�DQG�
EDVHG�RQ�WKHVH�UHVXOWV��SUHVHQWHG�LQ�7DEOH���DIWHU�0DMRU�&RQFHUQ�����ZH�KDYH�QRW�
GHWHFWHG�D�ELDV�LQ�XVLQJ�RQO\�QLJKWWLPH�PHDVXUHPHQWV��:H�KDYH�FKDQJHG�RXU�SUHYLRXV�
ODQJXDJH�WR�PDWFK�\RXU�VXJJHVWLRQ��:H�KDYH�PDGH�PDQ\�FKDQJHV�WR�WKH�'LVFXVVLRQ�
VHFWLRQ��WKHUHIRUH��ZH�UHIHU�\RX�WR�WKH�XSGDWHG�VHFWLRQ�LQ�WKH�SDSHU�IRU�WKH�QHZ�WH[W���
� �

��� �3����SDUDJUDSK�VWDUWLQJ�ZLWK�OLQH�����$XWKRUV�FRQVLGHU�WKH�PDJQLWXGH�RI�WUHQGV�DQG�WKH�
VHQVLWLYLW\�RI�5+�WR�FKDQJHV�LQ�WHPSHUDWXUH�DQG�WKHQ�FRPSDUH�WKRVH�VHQVLWLYLW\�QXPEHUV��
$JDLQ��KHUH��WKH�XQFHUWDLQWLHV�KDYH�QRW�EHHQ�FRQVLGHUHG��3OHDVH�FRQVLGHU�WKH�XQFHUWDLQW\�LQ�
ERWK�WKH�WUHQG�RI�ZDWHU�YDSRU�DQG�WKH�WUHQG�RI�WHPSHUDWXUH�DQG�SURSDJDWH�WKRVH�XQFHUWDLQWLHV�
LQWR�\RXU�FDOFXODWLRQ�RI�WKH�VHQVLWLYLW\�IDFWRUV����&���,�VXVSHFW�WKDW�VRPH�RI�WKH�GLIIHUHQFHV�
DUH�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��$QG�DJDLQ�ZKHQ�FRQVLGHULQJ�WKH�GLIIHUHQFHV�\RX�FDQ�XVH�WKH�
ODQJXDJH�RI�,PPOHU�HW�DO���������

:H�KDYH�QRZ�DGGHG�XQFHUWDLQWLHV�ZKHUHYHU�SRVVLEOH�WR�WKH�GLVFXVVLRQ��8QIRUWXQDWHO\��LQ�WKH�
FDVHV�RI�1\HNL�HW�DO���������DQG�06�����ZH�FDQQRW�SXW�WKH�H[DFW�QXPEHUV�EHFDXVH�WKH\�DUH�QRW�
SURYLGHG��:H�KDYH�DGGHG�RXUV�DQG�RWKHUV�ZKHUHYHU�SRVVLEOH��:H�KDYH�DOVR�DGGHG�WH[W�UHJDUGLQJ�
WKH�VLJQLILFDQFH�RI�WKH�WUHQGV�LQ�XQLWV�RI���SHU�GHJUHH�&��<RX�DUH�FRUUHFW��ZKHQ�SURSDJDWLQJ�WKH�
XQFHUWDLQWLHV�WKH\�LQFUHDVH�DQG�WKH�WUHQGV�ORVH�WKHLU�VLJQLILFDQFH��
� �

��� 3����OLQH�����6XJJHVW�FKDQJH�WR�³,QWHUHVWLQJO\��QHLWKHU�RXU�WUHQGV�QRU�����FRQIRUPV�WR����´�

7KDQN�\RX�IRU�FDWFKLQJ�WKLV�PLVWDNH��� �

��� 3����OLQH�����&KDQJH�WR�³UDWLRV´��

���



� � � DFS������������
�

:H�KDYH�FKDQJHG�WKLV���
� �

��� 3����OLQH����,�JXHVV�,�GRQ¶W�XQGHUVWDQG�ZKDW�\RX¶UH�GRLQJ�DV�LW�VRXQGV�OLNH�\RX�DUH�DEOH�WR�
SHUIRUP�WKLV�FKHFN�RQO\���WLPH�SHU�\HDU��DW�KLJKHVW�6=$�RQ�ZLQWHU�VROVWLFH���3OHDVH�H[SDQG�WR�
FODULI\�WKLV�SRLQW��

:H�DSRORJLVH�WKDW�WKH�WH[W�LQ�WKLV�VHFWLRQ�ZDVQ¶W�FOHDU��:H�FDQ�GR�WKLV�FKHFN�HYHU\�FOHDU�GD\��,Q�
RUGHU�WR�PLQLPL]H�WKH�VHDVRQDOLW\�FRPSRQHQW�DQG�WKH�GLIIHUHQFH�LQ�WKH�RSWLFDO�GHSWK�RI�WKH�
DWPRVSKHUH�DW�GLIIHUHQW�6=$��ZH�FKRVH�WKH�KLJKHVW�FRPPRQ�6=$��7KH�KLJKHVW�6=$�RQ�WKH�ZLQWHU�
VROVWLFH�LV����GHJUHHV��7KHUHIRUH��WR�EH�FRQVLVWHQW�DFURVV�WKH�HQWLUH�\HDU��WKH�FDOLEUDWLRQ�LV�GRQH�DW�
WKH�WLPH�WKH�VXQ�UHDFKHV����GHJUHHV�HYHU\�PRUQLQJ��:H�KDYH�FKDQJHG�WKH�WH[W�WR�PDNH�WKLV�
FOHDUHU�WR�WKH�UHDGHU���

³2QH�PXVW�EH�FDUHIXO�WR�FRQVLGHU�ERWK�WKH�GLXUQDO�DQG�VHDVRQDO�VRODU�F\FOHV�ZKHQ�XVLQJ�WKLV�
WHFKQLTXH��WKHUHIRUH��LW�LV�LPSRUWDQW�WR�XVH�WKH�VDPH�VRODU�]HQLWK�DQJOH�HDFK�GD\�DW�WKH�KLJKHVW�
SRVVLEOH�DQJOH��7KH�KLJKHVW�VRODU�]HQLWK�DQJOH�RQ�WKH�ZLQWHU�VROVWLFH�LV����GHJUHHV��7KHUHIRUH��WKH�
FDOLEUDWLRQ�LV�FRQGXFWHG�HDFK�FORXGOHVV�PRUQLQJ�ZKHQ�WKH�VXQ�LV�DW�D�VRODU�]HQLWK�DQJOH�RI����
GHJUHHV�´��
� �

��� 3����OLQH�����5HIHUULQJ�WR�WKH�EODFN�SRLQWV�LQ�)LJ�$���VRODU�EDFNJURXQG�WLPH�VHULHV������DUH�
WKHVH�YDOXHV�FRUUHFWHG�IRU�GLIIHUHQWLDO�DHURVRO�WUDQVPLVVLRQ"�,I�VR�SOHDVH�VWDWH��LI�QRW�ZKDW�LV�
WKH�PDJQLWXGH�RI�WKLV�HIIHFW"��

2XU�DSRORJLHV�ZH�WKRXJKW�ZH�KDG�DGGHG�WKDW�GHWDLO�WR�WKH�WH[W�� �7KH�UHODWLYH�5$/02�LQWHUQDO�
FDOFXODWHG�FDOLEUDWLRQ�WLPH�VHULHV�KDV�QRW�EHHQ�GLUHFWO\�FRUUHFWHG�IRU�WKH�GLIIHUHQWLDO�H[WLQFWLRQ��$�
VHQVLWLYLW\�VWXG\�ZDV�FRQGXFWHG�DVVHVVLQJ�WKH�YDOXH�RI�ǻĮ���ǻĮ RYHU�WKUHH� ���� ��� í 1�

í + 2�
�

\HDUV�RI�5$/02�GDWD�IRXQG�WKDW�WKH�RYHUDOO�LPSDFW�RI�WKH�Ĳ�FRUUHFWLRQ�DPRXQWV�WR�D�PD[LPXP�
RI�����ZLWK�DQ�DYHUDJH�RI�����7KHVH�ILQGLQJV�DUH�LQ�DJUHHPHQW�ZLWK�ZKDW�ZDV�IRXQG�LQ�WKH�VWXG\�
E\�:KLWHPDQ�DQG�FROOHDJXHV���������+RZHYHU��WKH�*58$1�UDGLRVRQGH�FDOLEUDWLRQV�ZHUH�
FRUUHFWHG�IRU�GLIIHUHQWLDO�DHURVRO�WUDQVPLVVLRQ��+LFNV�-DODOL�HW�DO���������DQG�WKH�UHODWLYH�
FDOLEUDWLRQ�WLPH�VHULHV�LV�VFDOHG�E\�WKH�*58$1�UDGLRVRQGH�H[WHUQDO�FDOLEUDWLRQ��
� �

�

���


