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7HFKQRWRQ�

ZZZ�MY�WHFKQRWRQ�FRP��

2XU�FXVWRPHU�JURXSV�

7HFKQRWRQ�HTXLSPHQW�LV�LQVWDOOHG�LQ�PRUH�WKDQ�����FRXQWULHV�RQ�DOO�FRQWLQHQWV�

9 7HOHPDWLFV�V\VWHP�SURYLGHUV�
9 ELJ�PDFKLQHU\�IOHHWV�
9 PDFKLQHU\�PDQXIDFWXUHUV�
9 PDFKLQHU\�VHUYLFLQJ�FRPSDQLHV�

9 ΖR7�HTXLSPHQW�LQWHJUDWRUV���
9 PDQXIDFWXUHUV�RI�WHOHPDWLFV�HTXLSPHQW��*36�WUDFNHUV��JDWHZD\V��VHQVRUV�

V�DHO QF GLKHY
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ZZZ�MY�WHFKQRWRQ�FRP�

&RQWHQWV�

ΖQGXVWU\��PDFKLQHU\��FRXQWU\ 3URGXFWV�� 3DJHV

5DLOZD\�WUDQVSRUW�

7UDFN�PDFKLQHV��/DWYLD� ')0�IXHO�ȵRZ�PHWHUV�� �

7UDFN�PDFKLQHV��5XVVLD '87�(�IXHO�OHYHO�VHQVRUV
0DVWHU&$1�'$&�-�����L�R�PRGXOHV �

6HD�DQG�ULYHU�WUDQVSRUW��

6HD�YHVVHOV��/DWYLD� ')0�IXHO�ȵRZ�PHWHUV�� ��

'U\�FDUJR�YHVVHOV��5XVVLD� ')0�IXHO�ȵRZ�PHWHUV�� ��

%XVHV

&LW\�DQG�LQWHUFLW\�EXVHV��6ZHGHQ� &URFRGLOH�FRQWDFWOHVV�UHDGHUV
0DVWHU&$1�GDWD�FRQYHUWHUV ��

&LW\�EXVHV��/DWYLD�� '87�(�6��ZLUHOHVV�IXHO�OHYHO�VHQVRUV ��

$LUSRUW�E HVXV ��6ORYHQLD� '87�(�IXHO�OHYHO�VHQVRUV ��

$JULFXOWXUDO�PDFKLQHU\��

7UDFWRUV��8NUDLQH� ')0�IXHO�ȵRZ�PHWHUV� ��

7UDFWRUV��KDUYHVWHUV��8]EHNLVWDQ� ')0�IXHO�ȵRZ�PHWHUV�� ��

0LQLQJ�PDFKLQHU\��

0LQLQJ�H[FDYDWRUV�DQG�GXPS�WUXFNV��86$� ')0�0DULQH�IXHO�ȵRZ�PHWHUV�� ��

/LJKWLQJ�PDVWV��$XVWUDOLD� '87�(�IXHO�OHYHO�VHQVRUV ��

5RDG�FRQVWUXFWLRQ�DQG�VSHFLDO�PDFKLQHU\��

5RDG�FRQVWUXFWLRQ�PDFKLQHU\��3KLOLSSLQHV� '87�(�*60�OHYHO�VHQVRUV�ZLWK�*36�DQG�*60 ��

:KHHO�ORDGHU��%HODUXV� '87�(�*60�OHYHO�VHQVRUV�ZLWK�*36�DQG�*60� ��

'LHVHO�SRZHU�SODQWV��

'LHVHO�JHQHUDWRUV��1LJHULD� ')0�IXHO�ȵRZ�PHWHUV�� ��

+\EULG�GLHVHO�VRODU�V\VWHPV��5XVVLD� ')0�IXHO�ȵRZ�PHWHUV��� ��

'LHVHO�JHQHUDWRUV��&KLOH� '87�(��%LR�GL΍HUHQWLDO�IXHO�OHYHO�VHQVRUV
')0�IXHO�ȵRZ�PHWHUV���� ��

)XHO�WUDQVSRUWDWLRQ�DQG�VWRUDJH�

7UXFN�WDQNHUV��1RUWK�$IULFD� '87�(��%LR�GL΍HUHQWLDO�IXHO�OHYHO�VHQVRUV�� ��

6WDWLRQDU\�IXHO�WDQNV��<HPHQ� '87�(��%LR�GL΍HUHQWLDO�IXHO�OHYHO�VHQVRUV�� ��
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&86720(5�

/DWYLDQ�5DLOZD\V� �9DOVWV�DNFLMX�VDELHGUíED� Ȋ/DWYLMDV�G]HO]FHþģȋ�� Ȃ� LV� WKH�QDWLRQDO� VWDWH� UDLOZD\�FRPSDQ\�RI�/DWYLD��&RPSDQ\�ZDV�
IRXQGHG�LQ������DQG�UHLQVWDWHG�LQ�������&RPSDQ\�VHUYHV�WKH�UDLOZD\�QHWZRUN�RI�WKH�FRXQWU\�

5DLOURDG�WUDFN� �/DWYLMDV�G]HO]FHþģ�&HþX�GLVWDQFH��Ȃ� LV�VWUXFWXUDO�VXEGLYLVLRQ�RI� WKH�FRPSDQ\��6XEGLYLVLRQ
V� WDVNV�DUH��SHUPDQHQW�
PRQLWRULQJ� RI� FRQGLWLRQ� RI� UDLOZD\�� UDLOURDG� VZLWFKHV� DQG� HQJLQHHULQJ� VWUXFWXUHV�� DVVHVVPHQW� RI� WKHLU� FRQIRUPLW\�ZLWK� VDIHW\�
UHTXLUHPHQWV�DQG�GHWHUPLQDWLRQ�RI�WUDLQ�VSHHG�

7KH� UROOLQJ� VWRFN� FRQVLVWV� RI� WUDFN� KDQGFDUV� '.*<�� WUDFN� PDFKLQHV� :0���6���� VKXQWLQJ� GLHVHO� ORFRPRWLYHV� 7(0��� EDOODVW�
GLVWULEXWLQJ�PDFKLQHV�%'6������VWUDLJKWHQLQJ�PDFKLQHV�'\QDPLF�����;�DQG�'XRPDWLF��������JUDYHO�SODQHUV�863������6:�DQG�
RWKHU�PDFKLQHULHV�

����� ���������������� ����NP�RI�UDLOZD\�OLQHV��������������������� �GLHVHO�ORFRPRWLYHV��������������������������������� �WKRXVDQG�WRQV�RI�GLHVHO
��������������������������������������������������������������������������������������������������������������������������������������������������������������������������IXHO�FRQVXPSWLRQ�SHU�\HDU

&XVWRPHU��/DWYLDQ�5DLOURDG�WUDFN��SDUW�RI�/DWYLDQ�5DLOZD\V�

IXHO�FRQVXPSWLRQ�PRQLWRULQJ7DVN��

�WUDFN�PDFKLQHV�ZLWK�GLHVHO�HQJLQHV0DFKLQHU\�

�')0�IXHO�IORZ�PHWHU�DQG�RIIOLQH�WHUPLQDO6ROXWLRQ�

�����IXHO�FRQVXPSWLRQ�HFRQRP\�RQ�WUDFN�PDFKLQHV�5HVXOW��
�������������������SURGXFWLYLW\�LPSURYHPHQW�RI�PDFKLQHU\

ZZZ�MY�WHFKQRWRQ�FRP��

5DLOZD\�WUDQVSRUW�
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��������������������7$6.

7UDFN�PDFKLQHV�DUH�HTXLSSHG�ZLWK�GLHVHO�HQJLQHV��-D06������'HXW]��)��'HXW]�
�0�� 'HXW]� %)�0����&3�� 'HXW]� 7&'����9�������� 'HXW]� 7&'� ������
&DWHUSLOODU�����(��(QJLQHV�SRZHU�Ȃ�����������K�S���ZRUNLQJ�YROXPH�Ȃ��������/�

6XFK�RSHUDWLRQ�PRGH�LQFUHDVHV�IXHO�FRQVXPSWLRQ�VLJQLILFDQWO\��&RQWLQXRXV�
RSHUDWLRQ�LQ�GLIILFXOW�FLUFXPVWDQFHV�DOVR�LQFUHDVHV�VFRSH�RI�PDLQWHQDQFH�
ZRUN�RI�PDFKLQH�FRPSRQHQWV�DQG�DJJUHJDWHV��$OO�WKLV�OHDGV�WR�RSHUDWLRQ�
FRVWV�LQFUHDVH�DQG�SURILWDELOLW\�UHGXFWLRQ�RI�FRPSDQ\�

/DWYLMDV�G]HO]FHþģ�&HþX�GLVWDQFH�GHFLGHG�WR�HTXLS�WUDFN�PDFKLQHV�ZLWK�IXHO�FRQVXPSWLRQ�PRQLWRULQJ�V\VWHP��7KLV�V\VWHP�VKRXOG�
SURYLGH�IXHO�FRQVXPSWLRQ�DQG�RSHUDWLRQ�WLPH�PRQLWRULQJ�LQ�UHDO�WLPH��DV�ZHOO�DV�SURFHVVLQJ�DQG�YLVXDOL]DWLRQ�RI�UHFHLYHG�GDWD�

0DFKLQHULHV� DUH� XVHG� LQ� GLIILFXOW� FLUFXPVWDQFHV�� ΖW� LV� FRPPRQ� WR� VROYH�
XUJHQW�DQG�UHVSRQVLEOH�WDVNV�UHODWHG�WR�VDIHW\�RI�UDLOZD\�WUDIILF��GHVSLWH�RI�
WKH�ZHDWKHU�DQG�WLPH�RI�GD\��:RUNLQJ�GD\�FDQ�EH�QRQ�VWDQGDUGL]HG�

ZZZ�MY�WHFKQRWRQ�FRP� 5
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�62/87Ζ21�

')0�IXHO�IORZ�PHWHUV�VROYH�WKH�SUREOHP�RI�IXHO�FRQVXPSWLRQ�DQG�RSHUDWLQJ�WLPH�PRQLWRULQJ��LQ�GLIIHUHQW�RSHUDWLRQ�PRGHV��LGOH��
RSWLPDO��RYHUORDG��

)XHO�FRQVXPSWLRQ�PRQLWRULQJ�V\VWHP�LQFOXGHV�')0�IXHO�IORZ�PHWHUV�DQG�RIIOLQH�WHUPLQDO�&.37����

')0�IXHO�IORZ�PHWHUV�DUH�PRXQWHG�LQWR�IXHO�VXSSO\�OLQH�DQG�DOORZ�PHDVXULQJ�DFWXDO�IXHO�FRQVXPSWLRQ��(DFK�IORZ�PHWHU�UHJLVWHUV�
RSHUDWLRQ�WLPH�RI�HQJLQH�LQ�YDULRXV�RSHUDWLRQ�PRGHV�DQG�DOVR�UHJLVWHUV�LQWHUIHUHQFHV�LQWR�V\VWHP�

&.37����RIIOLQH�WHUPLQDO�XQLW�UHJLVWHUV�GDWD�RQ�IXHO�FRQVXPSWLRQ�DQG�RSHUDWLRQ�WLPH�LQ�QRQ�YRODWLOH�PHPRU\��0RQLWRUHG�SDUDPHWHUV�
DUH�GLVSOD\HG�RQ�WHUPLQDO��ZKLFK�LV�SODFHG�RQ�ERDUG�RI�WUDFN�PDFKLQH��7KHQ�LQIRUPDWLRQ�LV�VHQW�WR�3&�YLD�%OXHWRRWK��6SHFLDOL]HG�
VRIWZDUH�DOORZV�WR�JHQHUDWH�DQDO\WLFDO�UHSRUWV�RQ�IXHO�DQG�HQJLQH�RSHUDWLQJ�WLPH�LQ�WH[W�RU�JUDSKLFDO�IRUP�

)XHO�FRQVXPSWLRQ�PRQLWRULQJ�LQ�GL΍HUHQW�PRGHV������������������������������������������')0�IXHO�ȵRZ�PHWHU�

����� ����� ����� ����� ����� �����

2SHUDWLRQ
XQGHU�ORDG

ΖGOH�PRGH
���O�K

���O�K

���O�K
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��������������5(68/7

(NDWHULQD�0DQGU\N�.XOD��7HFKQRWRQ�%DOWLF

)RU�IRXU�PRQWKV�ZKLOH�')0�DUH�LQ�RSHUDWLRQ��IXHO�HFRQRP\�UHDFKHG�������)XHO�FRQVXPSWLRQ�PRQLWRULQJ�V\VWHP��EDVHG�RQ�')0�IXHO�
IORZ�PHWHUV�DQG�&.37����RIIOLQH�WHUPLQDOV�VKRZHG�KLJK�PHDVXUHPHQW�DFFXUDF\�DQG�WURXEOH�IUHH�RSHUDWLRQ�

5REXVW�FRQVWUXFWLRQ�RI�')0�IXHO� IORZ�PHWHUV�HQVXUHV�SHUIRUPDQFH�HYHQ� LQ�KDUVK�HQYLURQPHQW��)ORZ�PHWHU� LV�SURWHFWHG�IURP�
XQDXWKRUL]HG�WDPSHULQJ�DQG�PDQLSXODWLRQV�

$QDO\WLFDO� UHSRUWV�RQ� IXHO� DQG�HQJLQH�RSHUDWLQJ� WLPH�� JHQHUDWHG� IURP�GDWD� UHFHLYHG� IURP�RIIOLQH� WHUPLQDO�&.37����� DOORZ� WRS�
PDQDJHPHQW�WR�GHFLGH�RQ�WKH�ZD\V�RI�LQFUHDVLQJ�HIILFLHQF\�RI�PDFKLQHU\��'XULQJ�RSHUDWLRQ�RI�IXHO�FRQVXPSWLRQ�PRQLWRULQJ�V\VWHP��
SHUIRUPDQFH�RI�PDFKLQHV�LQFUHDVHG�E\������

9ODGOHQ�0DDNHGRQV��/DWYLMDV�G]HO]FHþģ�&HþX�GLVWDQFH

Ȋ')0�IXHO�IORZ�PHWHU�LV�UHOLDEOH�GHYLFH�IRU�IXHO�FRQVXPSWLRQ�PRQLWRULQJ��7HFKQRWRQ�SURGXFHV�ZLGH�UDQJH�RI�
IORZ�PHWHUV�IRU�DOO�NLQGV�RI�YHKLFOHV��2QH�FKDPEHU��')0����$.��')0����$.��DQG�GLIIHUHQWLDO�IXHO�IORZ�PHWHUV
�')0����'��')0����'��ZHUH�PRXQWHG�RQ� WUDFN�PDFKLQHV��GHSHQGLQJ�RQ�HQJLQH� VSHFLILFDWLRQ�DQG� IXHO�
FRQVXPSWLRQ�ȋ�

Ȋ7HFKQRWRQ�SURGXFWV�DUH�LGHDOO\�VXLWHG�IRU�UDLOZD\�HTXLSPHQW��ZKLFK�LV�XVHG�LQ�KDUVK�HQYLURQPHQW��)ORZ�PHWHUV�
DUH�KLJKO\�UHOLDELOLW\�DQG�VKRZ�VWDEOH�SHUIRUPDQFH��ΖQ�RXU�RSLQLRQ��DQG�WDNLQJ�LQ�DFFRXQW�RSHUDWLRQ�H[SHULHQFH��
IXHO�FRQVXPSWLRQ�PRQLWRULQJ�V\VWHP��EDVHG�RQ�')0�IXHO�IORZ�PHWHUV�DQG�RIIOLQH�WHUPLQDO�&.37����LV�WKH�PRVW�
UHOLDEOH�DQG�DFFXUDWH�VROXWLRQ�RQ�WKH�PDUNHW��/DWYLMDV�G]HO]FHþģ�&HþX�GLVWDQFH�LV�SODQQLQJ�WR�LQVWDOO�7HFKQRWRQ�
SURGXFWV�RQ�RWKHU�WUDFN�PDFKLQHV�ȋ

ZZZ�MY�WHFKQRWRQ�FRP� 7
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7KH�SODQW�LV�RQH�RI�WKH�ROGHVW�PDFKLQH�EXLOGLQJ�HQWHUSULVHV�LQ�5XVVLD��0DLQ�OLQH�LV�PDQXIDFWXULQJ�RI�KHDY\�WUDFN�PDFKLQHU\�DQG�
HTXLSPHQW�IRU�FRQVWUXFWLRQ��UHQRYDWLRQ�DQG�PDLQWHQDQFH�RI�UDLOZD\�WUDFNV��(TXLSPHQW�GHVLJQHG�E\�FRPSDQ\�UXQ�RQ�WKH�UDLOZD\V�RI�
5XVVLD�DQG�&Ζ6�FRXQWULHV�

&XVWRPHU��UDLOZD\�PDFKLQHU\�PDQXIDFWXULQJ�SODQW��5XVVLD

0DFKLQHU\��WUDFN�PDFKLQHV

7DVN��IXHO�WDQN�PRQLWRULQJ

6ROXWLRQ��'87�(�IXHO�OHYHO�VHQVRUV��0DVWHU&$1�'$&�FRQYHUWHUV

5HVXOW��LQVWDOODWLRQ�RI�IXHO�WDQN�PRQLWRULQJ�V\VWHP�RQ�WUDFN�PDFKLQHV

����� ��� �������HPSOR\HHV������������������������������������� �\HDUV�RI�VXFFHVVIXO�ZRUN���������������� �WUDFN�PDFKLQHV�SURGXFHG

7UDFN�DOLJQPHQW��EDOODVW�VHFWLRQ�

7ZR�IXHO�WDQNV�RI������/
FRPSDFWLQJ�DQG�HTXDOLVLQJ�PDFKLQH 7ZR�IXHO�WDQNV�RI������/�DQG

RQH�IXHO�WDQN�RI������/�

%DOODVW�&OHDQLQJ�0DFKLQH �6QRZ�%ORZLQJ�0DFKLQH
7ZR�IXHO�WDQNV�RI������/

7KUHH�W\SHV�RI�WUDFN�PDFKLQHV�ZHUH�FKRVHQ�IRU�LQVWDOODWLRQ�RI�IXHO�WDQN�PRQLWRULQJ�V\VWHP��

ZZZ�MY�WHFKQRWRQ�FRP��

5DLOZD\�WUDQVSRUW�
7UDFN�PDFKLQHV��5XVVLD
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���������������������7$6.

$OO�WUDFN�PDFKLQHV�DUH�HTXLSSHG�ZLWK�VHYHUDO�ODUJH�FDSDFLW\�IXHO�WDQNV���IURP������WR������OLWHUV��GHSHQGLQJ�RQ�W\SH�RI�PDFKLQH��)XHO�
WDQNV�DUH�RI�VTXDUHG�VKDSH��ORZ�DQG�HORQJDWHG�

��
%DVLF� VROXWLRQ� IRU� UDLOZD\� PDFKLQHU\� LV� IXHO�
PRQLWRULQJ��EDVHG�RQ�VWDQGDUG�IORDW�VHQVRU�DQG�
WUDQVPLWWLQJ�RI�DQDORJ�VLJQDO�WR�IXHO�LQGLFDWRU�RQ�
GDVKERDUG�� +RZHYHU�� IORDW� VHQVRU� PHDVXUHV�
IXH O � O HYH O � Z L WK � LQDFFXUDF\ � R I � D � IHZ�
FHQWLPHWHUV�� 7KDW� PHDQV�� LQGLFDWRU� RQ�
GDVKERDUG�GR�QRW�GLVSOD\�HYHQ�GUDLQLQJ�RI�����
������O�OLWHUV�IURP�IXHO�WDQN�

2XU�FXVWRPHU�ZDQWHG�IXHO�OHYHO�VHQVRUV�ZLWK�KLJK�PHDVXUHPHQW�DFFXUDF\��)XHO�OHYHO�LQ�WDQN�KDG�WR�EH�PHDVXUHG�ZLWK�LQDFFXUDF\�QRW�
PRUH�WKDQ�s�����'DWD�RQ�IXHO�YROXPH�KDG�WR�EH�GLVSOD\HG�RQ�GDVKERDUG�RI�WUDFN�PDFKLQH�LQ�WKH�IRUP�RI�DQDORJ�VLJQDO��FXUUHQW���ΖQ�WKH�
ORQJ�UXQ��WKH�V\VWHP�VKRXOG�EH�VFDODEOH�ZLWK�DQ�RSWLRQ�RI�FRQQHFWLQJ�IXHO�IORZ�PHWHUV�ȫ�WR�PHDVXUH�FXUUHQW�DQG�WUDYHO�FRQVXPSWLRQ��
DQG�WHOHPDWLFV�XQLW�ȫ�IRU�RQOLQH�WUDQVPLVVLRQ�RI�IXHO�GDWD�DQG�SDUDPHWHUV�RI�PDFKLQH�RSHUDWLRQ�WR�WHOHPDWLFV�VHUYLFH�

)XHO�WDQNV�RQ�WUDFN�PDFKLQHV�DUH�ORZ�DQG�HORQJDWHG��KLJKOLJKWHG�LQ�RUDQJH�

ZZZ�MY�WHFKQRWRQ�FRP� 9
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(OHPHQWV� RI� 6�� FDEOLQJ� V\VWHP� SURYLGH� VDIH� DQG�
UHOLDEOH�FRQQHFWLRQ�RI�'87�(�DQG�0DVWHU&$1�'$&����WR�
GDVKERDUG�� 'DWD� LV� WUDQVPLWWHG� DFFRUGLQJ� WR� &$1�
M�����VWDQGDUG��)XQFWLRQDOLW\�RI�IXHO�WDQN�PRQLWRULQJ�
V\VWHP� FDQ� EH� TXLFNO\� H[SDQGHG� XSRQ� FXVWRPHU
V�
UHTXHVWV�WKDQNV�WR�HDV\�VFDOLQJ�RI�WKH�V\VWHP��$W�DQ\�
PRPHQW� DGGLWLRQDO� FRQQHFWLRQ� RI� ')0� IXHO� IORZ�
PHWHUV��WHOHPDWLFV�XQLW��&$1�GLVSOD\�DQG�RWKHU�GHYLFHV�
FRXOG�EH�PDGH�

ΖQ�RUGHU� WR� ILQG� DQ�RSWLPDO� VROXWLRQ� WR� VROYH� WKH�
WDVN�� WKH� FXVWRPHU� WXUQHG� WR� 7HFKQRWRQ�06.�
FRPSDQ\� �7HFKQRWRQ
V� GLVWULEXWRU��� 7HFKQRWRQ�
06.�SURSRVHG�IXHO�WDQN�PRQLWRULQJ�V\VWHP�EDVHG�
RQ� '87�(� IXHO� OHYHO� VHQVRU�� 0DVWHU&$1� '$&� ���
-�����L�R�PRGXOH�DQG�6��FDEOLQJ�V\VWHP�

'87�(�IXHO�VHQVRU�ZLWK�&$1�LQWHUIDFH�PHDVXUHV�IXHO�
YROXPH�LQ�IXHO�WDQN�ZLWK�KLJK�DFFXUDF\�Ȃ�PHDVXUH�
PHQW�LQWHUYDO�LV�����PP��'HYLFH�FRQYHUWV�IXHO�OHYHO�
YDOXH��PP��LQWR�YROXPH��O���&DOLEUDWLRQ�WDEOH�LV�VWRUHG�
LQ�WKH�VHQVRU
V�PHPRU\��'LJLWDO�GDWD� �631��RQ�IXHO�
YROXPH�LV�WUDQVPLWWHG�YLD�M�����SURWRFRO�WR�WKH�LQSXW�
RI�0DVWHU&$1�'$&����-�����L�R�PRGXOH�

0DVWHU&$1�'$&����-�����L�R�PRGXOH�LV�DQ�LQWHOOLJHQW�
FRQYHUWHU� RI� GLJLWDO� DQG� DQDORJ� VLJQDOV�� 0DVWHU&$1�
'$&� ��� FRQYHUWV� GLJLWDO� GDWD� RQ� IXHO� YROXPH� LQWR� D�
FXUUHQW� VLJQDO� ZLWK� D� YDOXH� RI� �� WR� ���P$��ZKLFK� LV�
WUDQVPLWWHG� WR� GDVKERDUG� RI� WUDFN� PDFKLQH� DQG�
GLVSOD\HG�RQ�IXHO�LQGLFDWRU�

�62/87Ζ21�

'87�(�IXHO�OHYHO�VHQVRU�DQG
0DVWHU&$1�'$&�-�����L�R�PRGXOH

'87�(�IXHO�OHYHO�VHQVRU�DQGYHO�VHQVRU�DQG

����

)XHO�WDQN�PRQLWRULQJ�V\VWHP�DQG�LWV�VFDODELOLW\
�GRWWHG�OLQHV�

0DVWHU&$1
'$&

M����

ƲǗǜǏǚǞǏǓǛ�M�����6�$QDORJ�VLJQDO�
�FXUUHQW�

)XHO�LQGLFDWRU

'87�(

')0�IXHO
IORZ�PHWHU

7HUPLQDO

ZZZ�MY�WHFKQRWRQ�FRP��

5DLOZD\�WUDQVSRUW�
7UDFN�PDFKLQHV��5XVVLD
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��������������5(68/7

9DGLP�6KDGXUVN\��+HDG�RI�6DOHV�'HSDUWPHQW��7HFKQRWRQ�06.

/HDGLQJ�VSHFLDOLVW�RI�FXVWRPHU�FRPSDQ\�

ȊΖQ�������RXU�FRPSDQ\�KHOG�D�WHQGHU�WR�VHOHFW�WKH�EHVW�LQVWDOOHU�RI�IXHO�PRQLWRULQJ�V\VWHP�IRU�WUDFN�PDFKLQHV��$V�D�UHVXOW��ZH�
VLJQHG�D�FRQWUDFW�ZLWK�7HFKQRWRQ�06.�IRU�VXSSO\�RI�7HFKQRWRQ�VHQVRUV�DQG�FRQYHUWHUV��$W�WKH�EHJLQQLQJ�RI�������GHYLFHV�E\�
7HFKQRWRQ�ZHUH�LQVWDOOHG�RQ�PRUH�WKDQ�����PDFKLQHV��0RQLWRULQJ�HTXLSPHQW�KDG�SXW�LWV�EHVW�IRRW�IRUZDUG��WKHUH�KDG�QRW�
EHHQ�D�VLQJOH�FDVH�RI�UHMHFWV��:H�UHFRPPHQG�7HFKQRWRQ�06.�DV�D�UHOLDEOH�VXSSOLHU�RI�KLJK�TXDOLW\�7HFKQRWRQ�SURGXFWV��


�'DWD�LV�KLGGHQ�IURP�SXEOLF�DFFHVV��
'HWDLOV�RQ�WKH�SURMHFW�FDQ�EH�GLVFORVHG�XSRQ�VLJQLQJ�1'$�DQG�ZLWK�WKH�FRQVHQW�RI�m7HFKQRWRQ�06.}�

Ȋ2XU� FXVWRPHU� KDG� D� QHFHVVLW\� RI� GLVSOD\LQJ� IXHO� OHYHO� LQ� WDQNV� RI� WUDFN�PDFKLQHV� RQ� GDVKERDUG� ZLWK�
PHDVXUHPHQW�LQDFFXUDF\�QRW�PRUH�WKDQ�����:H�RIIHUHG�WHOHPDWLFV�V\VWHP��EDVHG�RQ�'87�(�IXHO�OHYHO�VHQVRU�
DQG�0DVWHU&$1�'$&�FRQYHUWHU��FRQQHFWHG�YLD�6��7HFKQRORJ\��7KH�VROXWLRQ�KDV�SURYHQ�WR�EH�RSWLPDO�DW�SULFH��
HDV\�WR�LQVWDOO�DQG�FRQILJXUH��)XHO�WDQN�PRQLWRULQJ�V\VWHP�LV�HDVLO\�VFDODEOH��VR��LQ�WKH�ORQJ�UXQ��LW�LV�SRVVLEOH�WR�
FRQQHFW�WHOHPDWLFV�XQLW�DQG�')0�IXHO�IORZ�PHWHUV�ZLWK�&$1�LQWHUIDFH���

)XHO�WDQN�PRQLWRULQJ�V\VWHP��ZKLFK�FRQVLVWV�RI�IXHO�OHYHO�VHQVRU��FRQYHUWHU�DQG�FDEOLQJ�V\VWHP�E\�7HFKQRWRQ��KDV�FRPSOHWHO\�VROYHG�
FXVWRPHU
V� WDVN� RI�PRQLWRULQJ� IXHO� YROXPH� LQ� IXHO� WDQNV� RI� WUDFN�PDFKLQHV��'87�(� IXHO� OHYHO� VHQVRUV� DQG�0DVWHU&$1�'$&�
FRQYHUWHUV�DUH�LQFRUSRUDWHG�LQWR�GHVLJQ�GRFXPHQWDWLRQ�RQ�WUDFN�PDFKLQHV�

1RZ�WKH�FRPSDQ\�LV�JRLQJ�WR�LQVWDOO�IXHO�WDQN�PRQLWRULQJ�V\VWHP�E\�7HFKQRWRQ�RQ�DOO�WUDFN�PDFKLQHV�PDQXIDFWXUHG��)XHO�OHYHO�
PHDVXUHPHQW�V\VWHP�LV�TXLFNO\�PRXQWHG��FRQQHFWHG�WR�RQERDUG�QHWZRUN�RI�PDFKLQH�ZLWKRXW�XVLQJ�DGGLWLRQDO�SRZHU�VRXUFHV��$OO�
HOHPHQWV�RI�WHOHPDWLFV�V\VWHP�DUH�HDVLO\�FRQILJXUHG�IURP�RQH�SRLQW�
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https://jv-technoton.com/products/dut-e/


)UHHSRUW�RI�9HQWVSLOV�LV�D�ODUJH�WUDQVSRUW�KXE�DQG�LQGXVWULDO�FHQWHU�RI�LQWHUQDWLRQDO�VLJQLILFDQFH�LQ�/DWYLD�DQG�WKH�%DOWLF�6HD�UHJLRQ��
$GYDQWDJHV�RI� LFH�IUHH�GHHS�ZDWHU�SRUW��GLYHUVH�UDQJH�RI�WUDQVSRUW�FRQQHFWLRQV�DQG�ORJLVWLFV�RSSRUWXQLWLHV�PDNH�WKH�FRPSDQ\�
DFFHVVLEOH�LQ�WKH�(8��&Ζ6�DQG�WRZDUGV�WKH�GLUHFWLRQ�RI�&HQWUDO�$VLD�

0$&+Ζ1(5<

&86720(5�

7KH�IXHO�FRQWURO�V\VWHP�ZDV�LQVWDOOHG�RQ�VHYHUDO�YHVVHOV�IRU�VHUYLFLQJ�WKH�SRUW�Ȃ�WXJV��VHUYLFH�YHVVHOV��SLORW�ERDWV���

� ����� �������YHVVHOV�SURFHVVLQJ�DW�RQH�WLPH����������������� �WRQV�SHU�GD\�EXON�FDUJR����������� ZDJRQV�DUH�ORDGHG����

&XVWRPHU��)UHHSRUW�RI�9HQWVSLOV��/DWYLD�

�IXHO�FRQVXPSWLRQ�FRQWURO��IXHO�WKHIW�SUHYHQWDWLRQ7DVN�

�VHD�YHVVHOV�0DFKLQHU\�

�IXHO�IORZ�PHWHUV�DQG�WUDFNLQJ�GHYLFH6ROXWLRQ�

����RI�IXHO�FRQVXPSWLRQ�HFRQRP\�RQ�ILUVW���ZHHNV5HVXOW�� �

q

ZZZ�MY�WHFKQRWRQ�FRP��

6HD�DQG�ULYHU�WUDQVSRUW�
6HD�YHVVHOV��/DWYLD
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https://jv-technoton.com/cases/
https://jv-technoton.com/cases/fuel-consumption-control-fuel-theft-prevention/
https://jv-technoton.com/products/dfm/


7RS�PDQDJHPHQW�RI�)UHHSRUW�RI�9HQWVSLOV�GHFLGHG�WR�ILQG�DQG� LPSOH�
PHQW�WKH�VROXWLRQ�IRU���9HVVHOV�RI�GLIIHUHQW�W\SHV��7KH�WDVN�ZDV�DGGLWLRQ�
DOO\�FRPSOLFDWHG�E\�WKH�VSHFLDO�GHPDQGV�IRU�H[WUD�VDIHW\�D�WLJKW�GHDGOLQH�

:LWK�WKH�JURZWK�DQG�UDSLG�GHYHORSPHQW�RI�WKH�SRUW�WKH�SUREOHP�RI�KLJK�
IXHO�FRQVXPSWLRQ�DURVH��7KH�FDSDFLW\�RI�WKH�SRUW�Ȃ�����PLOOLRQ��WRQV�SHU�
\HDU� DQG� WKH� FDSDFLW\� RI� WKH� 9HQWVSLOV� VWDWLRQ� Ȃ� ����� FDUV� SHU� GD\��
0RUHRYHU�WKH�SRUW�KDV�DGRSWLRQ��3$1$0$;��FODVV�YHVVHOV�ZLWK�FDUU\LQJ�
FDSDFLW\�XS�WR��������WRQV�������P�DQG�����P�ORQJ�PD[LPXP�GUDIW�

��������������������7$6.�
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https://jv-technoton.com/cases/


�62/87Ζ21

')0�IXHO� IORZ�PHWHUV� IURP�7HFKQRWRQ�VSHFLDOO\�GHVLJQHG�WR�UHFHLYH�REMHFWLYH� LQIRUPDWLRQ�DERXW�DFWXDO� IXHO�FRQVXPSWLRQ�DQG�
YHKLFOH�ZRUNLQJ�WLPH��ΖW�DOVR�SHUPLWV�WR�UHGXFH�IXHO�DQG�UHSDLULQJ�FRVWV��

')0�IXHO�IORZ�PHWHUV�KDV�GLIIHUHQW�RXWSXW�LQWHUIDFHV�DQG�SRVVLELOLW\�WR�ZRUN�DXWRQRPRXVO\�RU�EH�D�SDUW�RI�WHOHPDWLF�V\VWHP�

')0�IXHO�ȵRZ�PHWHU

')0�IXHO�ȵRZ�PHWHUV�
LQVWDOOHG�RQ�YHVVHOV

ZZZ�MY�WHFKQRWRQ�FRP��

6HD�DQG�ULYHU�WUDQVSRUW�
6HD�YHVVHOV��/DWYLD
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https://jv-technoton.com/cases/
https://jv-technoton.com/products/dfm/
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7KH�ILUVW�UHVXOWV�ZHUH�HYDOXDWHG�DIWHU���ZHHNV�RI�RSHUDWLRQ��'UDPDWLF�UHGXFWLRQ�RI�IXHO�FRQVXPSWLRQ�UHDFKHG��������

(IILFLHQF\�RI�WKH�SLFNHG�VROXWLRQ�LV�PDLQO\�FRQQHFWHG�ZLWK�IXHO�PDQLSXODWLRQ�GHSULYDWLRQ�DQG�RSWLPL]DWLRQ�RI�URXWHV�DQG�EXVLQHVV�
SURFHVV�

(NDWHULQD�0DQGU\N�.XOD��7HFKQRWRQ�%DOWLF

0��'XPV��)UHHSRUW�RI�9HQWVSLOV�WHFKQLFDO�GHSDUWPHQW�HQJLQHHU

Ȋ:H�GHFLGHG�WR�XVH���W\SHV�RI�IXHO�IORZ�PHWHUV����XQLWV�SHU�YHVVHO��DW�WKH�VDPH�WLPH�IRU�RSWLPDO�PHDVXUHPHQW�
DFFXUDF\�DQG�RQH�WUDFNLQJ�GHYLFH�PRXQWHG�LQ�FRQWURO�SDQHO��)XHO�IORZ�PHWHUV�')0�����ƪƴ��')0����ƪ.�����ƪ.�
DQG�GLIIHUHQWLDO�IORZ�PHWHU�')0����'.�JDWKHUHG�DOO�QHFHVVDU\�WHOHPDWLFV�GDWD�DQG�WUDQVIHUHG�LW�WR�WKH�ZHE�
EDVHG�VRIWZDUH��ZKLFK�LV�XVHG�E\�UHVSRQVLEOH�VWDII�DQG��723V�GLUHFWO\�ȋ

ȊΖQVWDOOHG�HTXLSPHQW�DOORZV�FRQWUROOLQJ�IXHO�FRQVXPSWLRQ��DV�ZHOO�DV�SUHYHQWLQJ�DQ\�IXHO�PDQLSXODWLRQ��6ROXWLRQ�JLYHV�XV�
RSSRUWXQLW\�RI�GD\�DQG�QLJKW�FRQWURO�DQG�DELOLW\�WR�DYRLG�EUHDNGRZQV��IXHO�OHDNV�DQG�XQQHFHVVDU\�SD\PHQWV��

ΖQVWDOODWLRQ�RI�HTXLSPHQW�ZDV�PDGH�RQ�WLPH�DQG�ZLWK�WKH�KLJKHVW�OHYHO�RI�FRPSHWDQFH�ȋ

ZZZ�MY�WHFKQRWRQ�FRP� 15
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0$&+Ζ1(5<�

&86720(5�

(QJLQHV����19'���PRGHO��DUH�LQ�OLQH��VL[�F\OLQGHU��ZLWK�ZDWHU�FRROLQJ�DQG�GLUHFW�LQMHFWLRQ��(QJLQH�GLVSODFHPHQW�LV�����/��HQJLQH�
SRZHU�Ȃ�����N:��'LHVHO�JHQHUDWRUV�DUH�LQ�OLQH��IRXU�F\OLQGHU��ZLWK�ZDWHU�FRROLQJ�DQG�GLUHFW�LQMHFWLRQ��(QJLQH�SRZHU�Ȃ����N:�DQG����N:�

9HVVHOV�RI�Ȋ9Ζ�ILYH�\HDU�SODQȋ�W\SH�DUH�TXLSSHG�ZLWK��WZR�HQJLQHV��OHIW�����DQG�ULJKW������PDLQ�GLHVHO�JHQHUDWRU������DX[LOLDU\�GLHVHO�
JHQHUDWRU�����DQG�ERLOHU������

9HVVHOV�DUH�RSHUDWHG�LQ�9ROJD�.DPD�ULYHU�EDVLQ�DQG�1RUWKHUQ�'YLQD�ULYHU�EDVLQ��DOVR�RQ�/DGRJD�DQG�2QHJD�ODNHV�

Ȋ7UDQVPHWȋ�FRPSDQ\�KDV�VHYHUDO�GLUHFWLRQV�RI�RSHUDWLRQ��2QH�RI�WKHP�LV�WUDQVSRUWDWLRQ�RI�JRRGV�E\�ULYHU�YHVVHOV��&RPSDQ\�RZQV�
GU\�FDUJR�YHVVHOV��VXFK�DV�Ȋ.ULXVKLȋ��Ȋ.R]PRGHPLDQVNȋ��Ȋ2FKDNRYȋ��9HVVHOV�EHORQJ�WR�Ȋ�WK�ILYH�\HDU�SODQȋ�W\SH��IRXU�FDUJR�FRPSDUW�
PHQWV�DQG�D�VXSHUVWUXFWXUH�RQ�VWHUQ��9HVVHO
V�OHQJWK�LV����PHWHUV��FDUU\LQJ�FDSDFLW\�Ȃ������WRQV��IXHO�WDQNV�YROXPH�Ȃ����WRQV��FUHZ�Ȃ���
SHRSOH��9HVVHOV�ZHUH�SURGXFHG�LQ�����������LQ�VKLS\DUGV�RI�8665�DQG�5RPDQLD�

&XVWRPHU��7UDQVPHW��5XVVLD

GLHVHO�HQJLQHV�RI�YHVVHOV��JHQHUDWRUV��ERLOHUV0DFKLQHU\��

�IXHO�FRQVXPSWLRQ�PRQLWRULQJ�RI�ULYHU�YHVVHOV�7DVN�

�')0�&$1�IXHO�IORZ�PHWHUV�DQG�YHKLFOH�PRQLWRULQJ�XQLW6ROXWLRQ�
�

UHGXFWLRQ�RI�IXHO�FRVW��UHDO�FRQVXPSWLRQ�ZDV�����/�SHU�KRXU�ORZHU�WKDQ�TXRWD�5HVXOW��

�

��
�
�

ZZZ�MY�WHFKQRWRQ�FRP��

6HD�DQG�ULYHU�WUDQVSRUW�
'U\�FDUJR�YHVVHOV��5XVVLD

16

https://jv-technoton.com/cases/
https://jv-technoton.com/cases/fuel-consumption-monitoring-of-river-vessels-using-the-dfm-can-fuel-flow-meters-and-vehicle-monitoring-unit/
https://jv-technoton.com/products/dfm/


��������������������7$6.

$FFRUGLQJ�WR�FXUUHQW�VSHFLILFDWLRQ��IXHO�FRQVXPSWLRQ�RI�HDFK�19'���HQJLQH�LV�����J�K�S�
�
KRXU��7RWDO�IXHO�FRQVXPSWLRQ�TXRWD�IRU�ERWK�HQJLQHV�LV�DERXW�����O��K��TXRWD�IRU�JHQHUDWRUV�
DQG�ERLOHU�Ȃ�DERXW����O��K�

)XHO� FRQVXPSWLRQ� LV� DFFRXQWHG� XVLQJ� FDOFXODWLRQ�PHWKRG�� )XHO� FRQVXPSWLRQ� TXRWD� LV�
UHJLVWHUHG�LQ�UHJXODWRU\�GRFXPHQWDWLRQ��ZKLFK�KDVQ
W�EHHQ�XSGDWHG�IRU�D�ORQJ�WLPH�

.ULXVKL�GU\�FDUJR�YHVVHO�EHFDPH�WKH�ILUVW�WR�EH�HTXLSSHG�ZLWK�IXHO�PRQLWRULQJ�V\VWHP�

7KH�FXVWRPHU�EHOLHYHV�WKDW�WKHVH�YDOXHV�DUH�KLJKO\�RYHUVWDWHG��7KH�WDVN�ZDV�WR�LPSOHPHQW�
IXHO�FRQVXPSWLRQ�PRQLWRULQJ�V\VWHP�WKDW�ZRXOG�SURYLGH�DFFXUDWH�LQIRUPDWLRQ�RQ�KRXUO\�
DQG�WRWDO�IXHO�FRQVXPSWLRQ�RI�HDFK�HQJLQH�LQ�UHDO�WLPH�9HVVHO
V�GLHVHO

HQJLQH�19'��
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https://www.jv-technoton.com/ru/?utm_source=offline&utm_medium=case&utm_campaign=dut_e_2bio_tankers_rus
https://jv-technoton.com/cases/


IORZ�PHWHUV�YLD�&$1�6��LQWHUIDFH��

9 RSHUDWLRQ�WLPH�RI�HYHU\�HQJLQH�

')0����&&$1�DUH�PRXQWHG�LQWR�IXHO�VXSSO\�OLQH�RI�UXQQLQJ�HQJLQH��')0����&&$1�DUH�PRXQWHG�LQWR�GLUHFW�VXSSO\�OLQH�RI�GLHVHO�
JHQHUDWRUV�DQG�ERLOHU�

9 KRUO\�IXHO�FRQVXPSWLRQ�RI�HYHU\�HQJLQH�

ΖQIRUPDWLRQ�IURP�WUDFNLQJ�GHYLFH�LV�VHQW�WR�GLVSDWFK�VHUYLFH
V�FRPSXWHU�LQ�UHDO�WLPH��$OO�GDWD�LV�UHSUHVHQWHG�FOHDUO\�RQ�YLUWXDO�
GDVKERDUG�RI�25)��WHOHPDWLFV�VHUYLFH��'DVKERDUG
V� IOH[LEOH� LQWHUIDFH�DOORZV�WR�GLVSOD\�GDWD� LQ�DQ\�FRQYHQLHQW� IRUP��FKDUWV��
ILJXUHV��DUURZ�LQGLFDWRUV��VFDOHV�

)XHO�PRQLWRULQJ�V\VWHP�RI�DXWRQRPRXV�K\EULG�XQLWV�LQFOXGHV��[�')0�&$1�IXHO�IORZ�PHWHUV�DQG��[�*DOLOHRVN\�*ORQDVV�*36�Y������
RQOLQH�WHOHPDWLFV�XQLW��$OO�XQLWV�ZRUN�ZLWKLQ�6��7HOHPDWLFV�LQWHUIDFH�

2QOLQH�WHOHPDWLFV�XQLW�UHFHLYHV�WKH�IROORZLQJ�GDWD�IURP�IXHO

9 WRWDO�IXHO�FRQVXPSWLRQ�RI�HYHU\�HQJLQH�

$OVR��WUDFNLQJ�GHYLFH�UHFHLYHV�DGGLWLRQDO�GDWD�Ȃ�IXHO�WHPSHUDWXUH�
DQG�HQJLQH�VSHHG��IURP�WDFKRPHWHU��

�62/87Ζ21�

+RXUO\�DQG�WRWDO�IXHO�FRQVXPSWLRQ�
��Ȃ�OHIW�HQJLQH�
��Ȃ�ULJKW�HQJLQH�
��Ȃ�PDLQ�GLHVHO�JHQHUDWRU�
��Ȃ�UHVHUYH�GLHVHO�JHQHUDWRU�
��Ȃ�ERLOHU�

')0����&&$1�
IXHO�ȵRZ�PHWHU

� �

� � �
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6HD�DQG�ULYHU�WUDQVSRUW�
'U\�FDUJR�YHVVHOV��5XVVLD
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https://www.jv-technoton.com/ru/?utm_source=offline&utm_medium=case&utm_campaign=dut_e_2bio_tankers_rus
https://jv-technoton.com/cases/
https://jv-technoton.com/products/dfm/


��������������5(68/7

$IWHU�LPSOHPHQWLQJ�IXHO�PRQLWRULQJ�V\VWHP����IXHO�IORZ�PHWHUV�DQG�RQOLQH�WHOHPDWLFV�XQLW��WKH�FXVWRPHU�UHFHLYHV�UHOLDEOH�GDWD�LQ�UHDO�
WLPH��%DVHG�RQ�LQIRUPDWLRQ�DERXW�RSHUDWLRQ�PRGHV��HQJLQH�VSHHG��WHPSHUDWXUH��DQG�IXHO�FRQVXPSWLRQ�RI�HYHU\�HQJLQH��LW�EHFDPH�
SRVVLEOH�WR�GHILQH�UHDO�DYHUDJH�IXHO�FRQVXPSWLRQ�RI�
9 HDFK�HQJLQH�Ȃ������O�K�

9 ERLOHU�Ȃ�����O�K�

$YHUDJH� WRWDO� IXHO� FRQVXPSWLRQ� ZKHQ� YHVVHO� LV� PRYLQJ� LV� DERXW� ���� /� SHU� KRXU�� 7KLV� LV� WZR� WLPHV� ORZHU� WKDQ� UHJXODWRU\�
GRFXPHQWDWLRQ�VWDWHV��)XHO�HFRQRP\�SHU�RQH�ZRUNLQJ�KRXU�LV������UXEOHV��LQ�-XQH������SULFHV���7RWDO�FRVWV�IRU�SXUFKDVLQJ�DQG�
PRXQWLQJ�IXHO�PRQLWRULQJ�V\VWHP�SDLG�RII�WZLFH�GXULQJ�WKH�ILUVW�WULS�RI�WKH�YHVVHO�

9 HDFK�JHQHUDWRU�������O�K�

1LNRODL�7XUHWVNRY��0HUFXU\�11��7HFKQRWRQ
V�SDUWQHU�

$QDWROLL�3RQRPDUHY��7UDQVPHW

Ȋ7HFKQRWRQ�PDQXIDFWXUHV�D�ZLGH�UDQJH�RI�')0�IXHO�IORZ�PHWHUV�IRU�DOO�NLQGV�RI�YHKLFOHV�

2Q�Ȋ.ULXVKLȋ�YHVVHO�ZH�PRXQWHG�')0�&&$1�IXHO�IORZ�PHWHU�DQG�D�WUDFNLQJ�GHYLVH�ZLWK�&$1�LQSXW��$OO�GHYLFHV�
ZRUN� ZLWKLQ� 6�� 7HOHPDWLFV� LQWHUIDFH�� 7KLV� LV� WKH� PRVW� SUDFWLFDO�� VLPSOH� DQG� UHOLDEOH� VROXWLRQ� IRU� IXHO�
FRQVXPSWLRQ�PRQLWRULQJ�RI�YHVVHO�ZLWK�VHYHUDO�GLHVHO�HQJLQHV�ȋ

Ȋ:H�DUH�FRPSOHWHO\�VDWLVILHG�ZLWK�KRZ�7HFKQRWRQ�SURGXFWV�DUH�ZRUNLQJ��'DWD�DERXW�IXHO�FRQVXPSWLRQ�RI�HYHU\�HQJLQH�
DQG�JHQHUDWRU�LV�DYDLODEOH�LQ�UHDO�WLPH��:H�DOVR�OLNH�WKH�IRUPDW�RI�JHWWLQJ�UHSRUWV�Ȃ�VLPSOH�DQG�FOHDU�YLUWXDO�GDVKERDUG��
$OO�FRVWV�IRU�HTXLSPHQW�DQG�LWV�LQVWDOODWLRQ�SDLG�RII�VHYHUDO�WLPHV�RQ�WKH�ILUVW�WULS��:H�SODQ�WR�LQVWDOO�IXHO�FRQVXPSWLRQ�
PRQLWRULQJ�V\VWHP�RQ�RWKHU�YHVVHOV�RI�RXU�FRPSDQ\�ȋ
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3DUWQHU��WHOHPDWLFV�V\VWHP�SURYLGHU��6ZHGHQ

0DFKLQHU\��FLW\�DQG�LQWHUFLW\�EXVHV

7DVN��IXHO�FRQVXPSWLRQ�PRQLWRULQJ�RI�EXVHV

6ROXWLRQ��7HFKQRWRQ�&$1�WRROV

5HVXOW��LPSOHPHQWDWLRQ�RI�GULYLQJ�TXDOLW\�V\VWHP

7KH�PDLQ�VSKHUH�RI�WKH�FRPSDQ\
V�DFWLYLW\�ȫ�VROXWLRQV�IRU�URDG�DQG�UDLO�WUDQVSRUW�PRQLWRULQJ��DV�ZHOO�DV�IRU�DXWRPDWLRQ�RI�LQGXVWULDO�IDFLOLWLHV��
ΖQ����������WKH�FRPSDQ\�KDV�LQWURGXFHG�(FR�'ULYLQJ�TXDOLW\�V\VWHP�IRU�EXVHV��WKH�ILUVW�FXVWRPHU�ZDV�RQH�RI�PDMRU�EXV�IOHHWV�LQ�6ZHGHQ�

7HFKQRWRQ
V�FRUSRUDWH�EXVLQHVV�SDUWQHU�ȫ� LV�RQH�RI�WKH� ODUJHVW�WHOHPDWLFV�V\VWHP�SURYLGHUV� LQ�1RUWKHUQ�(XURSH��2IILFHV�RI�WKH�
FRPSDQ\�DUH�ORFDWHG�LQ�6ZHGHQ��1RUZD\��)LQODQG��(VWRQLD��/DWYLD�DQG�/LWKXDQLD��

9HKLFOH�IOHHW�LQFOXGHV�9'/�%XVHV�DQG�9ROYR�EXVHV��RYHU�����EXVHV�IRU�FLW\�DQG�LQWHUFLW\�WUDQVSRUWDWLRQ�LQ�WRWDO�
6HDWLQJ�FDSDFLW\�RI�9'/�&LWHD�FLW\�EXV�LV�QR�OHVV�WKDQ�����SDVVHQJHUV��%XV�LV�HTXLSSHG�ZLWK�D�����OLWHUV�&XPPLQV�GLHVHO�ZLWK�FDSDFLW\�RI�����.:�
9'/�)XWXUD�LQWHUFLW\�EXV�LV�ILWWHG�ZLWK���������VHDWV��'$)�WXUER�GLHVHO�LV������OLWHUV�LQ�D�YROXPH�DQG�KDV�FDSDFLW\�RI�����.:�

6WDQGDUG�IXHO�FRQVXPSWLRQ�RI�EXVHV�LV�IURP����WR����OLWHUV�SHU�����NP�

9ROYR������LQWHUFLW\�LV�ILWWHG�ZLWK���������VHDWV��9ROYR�GLHVHO�HQJLQH�LV�����OLWHUV�LQ�D�YROXPH�DQG�KDV�FDSDFLW\�RI�����.:�

�9'/�&LWHD �9'/�)XWXUD 9ROYR�����

0$&+Ζ1(5<�

3$571(5�

%XVHV�
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$IWHU� FRQQHFWLQJ� WDFKRJUDSK�� RQO\� 56����� �$6&ΖΖ� SURWRFRO�� GLJLWDO� LQSXW� RI� WHOHPDWLFV� XQLW� UHPDLQV� IUHH�� 7KXV�� WR� SURYLGH�
WUDQVIHUULQJ�RI�IXHO�GDWD�WR�WHOHPDWLFV�V\VWHP��D�VSHFLDO�GHYLFH��WKDW�DOORZV�FRQYHUWLQJ�&$1�M�����EXV�PHVVDJHV�WR�$6&ΖΖ�
WH[W�IRUPDW��XQGHUVWDQGDEOH�E\�D�WHOHPDWLFV�XQLW���VKRXOG�EH�LQVWDOOHG�

2XU�SDUWQHU�KDG�WR�LPSOHPHQW�WHOHPDWLFV�V\VWHP�LQ�EXV�IOHHW�WR�H[HFXWH�(FR�
'ULYLQJ�TXDOLW\�V\VWHP��7KDW�UHTXLUHG�

y PRQLWRULQJ�ORFDWLRQ�DQG�URXWH�RI�EXVHV�
y GDWD�RQ�WKH�VSHHG��DFFHOHUDWLRQ�GHFHOHUDWLRQ�RI�WKH�EXV�
y GDWD�IURP�WKH�WDFKRJUDSK�LQ�UHDO�WLPH�

y �GLHVHO�IXHO�FRQVXPSWLRQ�PRQLWRULQJ�
y FRQWURO�RI�SK\VLFDO�FRQGLWLRQ�RI�GULYHUV�ZLWK�D�EUHDWKDO\]HU�

'DWD� IURP� WDFKRJUDSK� LV� WUDQVIHUUHG� WR� WHOHPDWLFV� XQLW� YLD� 56����� LQSXW��
7UDFNHU�XVHV�*36�WR�GHWHUPLQH�ORFDWLRQ�RI�WKH�EXV��LWV�VSHHG�DQG�DFFHOHUDWLRQ�

'DWD�RQ�LQVWDQW�IXHO�FRQVXPSWLRQ�LV�DYDLODEOH�LQ�&$1�M�����EXV��LWȇV�QRW�SRVVLEOH�WR�JDWKHU�LW�IURP�VWDQGDUG�2%'�ΖΖ�FRQQHFWRU��'LUHFW�
FRQQHFWLRQ�WR�LQIRUPDWLRQ�EXV�RI�YHKLFOH�LV�UHTXLUHG�WR�UHDG�DQG�WUDQVPLW�GDWD�RQ�IXHO�FRQVXPSWLRQ�

��������������������7$6.
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0DVWHU&$1�GDWD�FRQYHUWHU�UHFHLYHV�GDWD�RQ�LQVWDQW�IXHO�FRQVXPSWLRQ�IURP�LQIRUPDWLRQ�
EXV�RI�YHKLFOH�DQG�FDOFXODWHV�WRWDO�IXHO�FRQVXPSWLRQ�IURP�WKH�WLPH�RI�HQJLQH�VWDUW�

7HOHPDWLFV�V\VWHPV�KDYH�EHHQ�LQVWDOOHG�RQ�RYHU�����EXVHV��7R�UHFHLYH�DQG�FRQYHUW�
GDWD�IURP�&$1�DQG� M����� LQIRUPDWLRQ�EXVHV��&$1&URFRGLOH�DQG�����&URFRGLOH�
FRQWDFWOHVV� UHDGHUV� DQG� 0DVWHU&$1� &�������� DQG� 0DVWHU&$1� 9�*DWH� GDWD�
FRQYHUWHUV�ZHUH�FKRVHQ�

&URFRGLOH� FRQWDFWOHVV� UHDGHUV� DUH� LQVWDOOHG� RQ� ZLUHV� RI� LQIRUPDWLRQ� EXV� ZLWKRXW�
HOHFWULFDO�FRQQHFWLRQ�DQG�GDPDJLQJ�&$1�ZLUHV��'HYLFHV�VDIHO\�UHDG�GDWD�ZLWKRXW�DQ\�
LPSDFW�RQ�DXWRPRWLYH�HOHFWURQLFV��&RQYHUWHUV�DQG�UHDGHUV�DUH�VXSSOLHG�IURP�D�EXV�
SRZHU�VXSSO\���QR�DGGLWLRQDO�SRZHU�VRXUFH�LV�UHTXLUHG��7KLV�VSHHGV�XS�DQG�VLPSOLILHV�
LQVWDOODWLRQ�RI�WKH�GHYLFHV�

ΖQ�9'/�EXVHV��LQIRUPDWLRQ�LV�WUDQVPLWWHG�YLD�&$1�M�����EXV��ƻRQYHUVLRQ�VFKHPH�KHUH�LV�
VLPLODU� DV� GHVFULEHG� DERYH�� 7R� SURYLGH� GDWD� UHDGLQJ� DQG� FRQYHUWLQJ� &$1&URFRGLOH�
FRQWDFWOHVV�UHDGHU�DQG�0DVWHU&$1�&��������GDWD�FRQYHUWHUV�DUH�XVHG����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

ΖQ� 9ROYR� EXVHV�� RQ�ERDUG� LQIRUPDWLRQ� LV� WUDQVPLWWHG� YLD� M����� EXV�� ����&URFRGLOH�
FRQWDFWOHVV�UHDGHU�KDV�EHHQ� LQVWDOOHG�RQ������EXV�WR�UHDG� LW��'DWD�JDWKHUHG�E\�WKH�
GHYLFH�LV�VHQW�WR�WKH�LQSXW�RI�0DVWHU&$1�FRQYHUWHU��ZKLFK�FRQYHUWV�LW�WR�56�����GDWD�
�$6&ΖΖ�WH[W�SURWRFRO���$IWHU�WKDW��GDWD�LV�WUDQVPLWWHG�WR�FRUUHVSRQGLQJ�LQSXW�RI�WHOHPDWLFV�
XQLW�

&$1�M���� 56����

&$
1
�

&$
1
�

56
��
��

-�
��

�
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HU
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62/87Ζ21

&RQWDFWOHVV�UHDGHU�

'DWD�FRQYHUWHU�

6FKHPH�RI�FRQYHUWLQJ�GDWD�IURP�WKH�VWDQGDUG�&$1�M�����EXV�WR�56�����GDWD�IRU�WUDFNHU
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9HURQLND�5HXW��:DJHQFRQWURO�Ȃ�7HFKQRWRQ�UHSUHVHQWDWLYH�LQ�WKH�(XURSHDQ�8QLRQ��

Ȋ7HFKQRWRQ� LV� JRLQJ� WRZDUGV� RXU� FOLHQW��:H�PDNH� GHYLFHV� QRW� RQO\� LQ� WKH� VWDQGDUG� YHUVLRQ�� EXW� DOVR� UHOHDVH�
FXVWRPL]HG�SURGXFWV�IRU�VSHFLILF�SURMHFWV��ΖQ�WKH�SUHVHQW�FDVH��7HFKQRWRQ�KDV�PDQXIDFWXUHG�D�EDWFK�RI�GDWD�
FRQYHUWHUV�RI�D�VSHFLDO�FRQILJXUDWLRQ��:H�KDYH�FKDQJHG�VWDQGDUG�FDEOHV�WR�FDEOHV�ZLWK�D�PRXQW�KROH�WR�EH�
FRQQHFWHG�WR�VWDQGDUG�&$1�VRFNHWV��7KURXJK�WKH�GHYHORSPHQW�RI�D�QHZ�SURGXFW�ȫ�LW�KDV�EHFRPH�HDVLHU�WR�SURYLGH�
IXHO�FRQVXPSWLRQ�PRQLWRULQJ��ZH�KDYH�LQVWDOOHG�RQO\�FRQYHUWHUV�RQ�WKH�EXVHV��ZH�GLG�ZLWKRXW�FRQWDFWOHVV�UHDGHUV�ȋ

ΖQ�DGGLWLRQ�WR�GDWD�RQ�LQVWDQW�IXHO�FRQVXPSWLRQ��GDWD�FRQYHUWHU�VXPV�IXHO�FRQVXPSWLRQ�GXULQJ�WKH�WULS�DQG�WUDQVPLWV�WKLV�GDWD�WR�
WUDFNHU��%DVHG�RQ�WKLV� LQIRUPDWLRQ��PDQDJHPHQW�RI�EXV�IOHHW�KDYH�GHYHORSHG�UHTXLUHPHQWV�IRU�TXDOLW\�RI�GULYLQJ��7KH�UHVXOW�RI�
PHHWLQJ�WKHVH�UHTXLUHPHQWV�LV�DQ�LQFUHDVH�LQ�WUDQVSRUW�VDIHW\��IXHO�HFRQRP\��DQG�DOVR�D�FDUHIXO�DWWLWXGH�RI�GULYHUV�WRZDUGV�EXVHV��
ZKLFK�OHDGV�WR�UHSDLU�FRVWV�UHGXFWLRQ���

$IWHU�LQVWDOODWLRQ�RI�WHOHPDWLFV�V\VWHP�ZDV�FRPSOHWHG��EXV�IOHHW�KDV�UHFHLYHG�DOO�WKH�QHFHVVDU\�LQIRUPDWLRQ�WKDW�DOORZV�LPSOHPHQWLQJ�
RI�(FR�'ULYLQJ�V\VWHP��7KDQNV�WR�0DVWHU&$1�GDWD�FRQYHUWHUV�LW�ZDV�PDGH�SRVVLEOH�WR�FRQQHFW�HDVLO\�WR�&$1�M�����DQG�M�����
LQIRUPDWLRQ�EXVHV�DQG�JDWKHU�GDWD�RQ�IXHO�FRQVXPSWLRQ��'DWD�RQ�ORFDWLRQ��VSHHG�DQG�DFFHOHUDWLRQ�RI�EXVHV��VSHHG�DQG�RWKHU�
SDUDPHWHUV�RI�HQJLQHV��DV�ZHOO�DV�GDWD�RQ�IXHO�FRQVXPSWLRQ���LV�VHQW�WR�WHOHPDWLFV�VHUYLFH��

7HFKQLFDO�VSHFLDOLVW��RI�SDUWQHU�FRPSDQ\�



'DWD�LV�KLGGHQ�IURP�SXEOLF�DFFHVV�WR�FRPSO\�ZLWK�*'35�UHTXLUHPHQWV��
'HWDLOV�RQ�WKH�SURMHFW�FDQ�EH�GLVFORVHG�XSRQ�VLJQLQJ�1'$�DQG�ZLWK�WKH�FRQVHQW�RI�RXU�SDUWQHU�

Ȋ:H�KDYH�LQVWDOOHG�7HFKQRWRQ�GDWD�FRQYHUWHUV�DQG�FRQWDFWOHVV�UHDGHUV�WR�FRQYHUW�IXHO�GDWD�IURP�LQIRUPDWLRQ�EXVHV�RI�YHKLFOHV��
7R�LQVWDOO�7HFKQRWRQ�GHYLFHV��ZH�GLG�QRW�QHHG�WR�FKDQJH�HOHFWULFDO�FLUFXLW�RI�WKH�EXV��:H�KDG�WR�FRQILJXUH�RQO\�RQH�FRQYHUWHU�DQG��
DIWHU�WKDW��D�ILOH�ZLWK�VHWWLQJ�SURILOH�ZDV�H[SRUWHG�DQG�ZULWWHQ�LQWR�PHPRU\�RI�DOO�RWKHU�GHYLFHV��6R��FRQILJXUDWLRQ�RI�KDUGZDUH�
GLGQ
W�WDNH�ORQJ�ȋ

��������������5(68/7
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0$&+Ζ1(5<�

&86720(5

//&��5íJDV�VDWLNVPH��ZDV� IRXQGHG� LQ������DQG�QRZ� LV�D�SDUW�RI�PXQLFLSDOLW\�RI�5LJD��0DLQ� ILHOG�RI�DFWLYLW\� LV� WUDQVSRUWDWLRQ�RI�
SDVVHQJHUV��PDLQWHQDQFH�RI�SDUNLQJ�ORWV��DQG�SURYLVLRQ�RI�YHKLFOHV�IRU�UHQW��7UDQVSRUW�RI��5LJDV�VDWLNVPH��UXQV�RQ����URXWHV�����WUDP��
���WUROOH\EXV�DQG����EXV�OLQHV��7KH�FRPSDQ\
V�WUDPV��WUROOH\EXVHV�DQG�EXVHV�FRYHU�DERXW����PLOOLRQ�NP�DQQXDOO\

7KH�IOHHW�LQFOXGHV�EXVHV�IRU�FLW\�WUDQVSRUWDWLRQ��ΖFDUXV��0HUFHGHV�%HQ]�6RODULV�8UELQR�DQG�0HUFHGHV�%HQ]�&LWDUR�

)XHO�PRQLWRULQJ�V\VWHP�ZDV�LQVWDOOHG�RQ�0HUFHGHV�%HQ]�&LWDUR��2����PRGHOV��ZLWK�WZR�D[OHV���2���/�PRGHOV��ZLWK�WKUHH�D[OHV��DQG�2���*�
�WKUHH�D[OH�DUWLFXODWHG���0D[LPXP�SDVVHQJHU�FDSDFLW\�LV�����¹������HQJLQH�SRZHU�ȫ�����¹�����N:��IXHO�WDQN�YROXPH�ȫ����¹�����OLWHUV��

&XVWRPHU��//&�m5íJDV�VDWLNVPH}��/DWYLD

FLW\�EXVHV0DFKLQHU\��

IXHO�PRQLWRULQJ�LQ�IXHO�WDQNV�RI�EXVHV7DVN��

'87�(�6��IXHO�OHYHO�VHQVRUV6ROXWLRQ��

DFFXUDWH�IXHO�WDQN�PRQLWRULQJ�5HVXOW��
��������������DXWRPDWLRQ�RI�GRFXPHQWDWLRQ

0HUFHGHV�%HQ]�&LWDUR�2�������������������������������������0HUFHGHV�%HQ]�&LWDUR�2���/���������������������������������0HUFHGHV�%HQ]�&LWDUR�2���*������

������ ���� ����PLOOLRQ���HPSOR\HHV��������������������������������� �FLW\�EXVHV��������������������������������������� SDVVHQJHUV�WUDQVSRUWHG�SHU�\HDU
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��������������������7$6.�

&XVWRPHU�KDG�WR�GHDO�ZLWK�SUREOHP�RI�IXHO�PRQLWRULQJ�LQ�IXHO�WDQNV�RI�EXVHV��$FFXUDWH�
GDWD�RQ�UHPDLQLQJ�IXHO�KHOSV�WR�SODQ�RSHUDWLQJ�KRXUV�RI�EXV�RQ�WKH�URXWH��SODFH�DQG�
WLPH�RI�UHIXHOOLQJV�

3DVVHQJHU�EXVHV�DUH�GHVLJQHG� LQ� VXFK�D�ZD\� WKDW�SDVVHQJHU� FDELQ�KDV�PD[LPXP�
FDSDFLW\��3ODFH�IRU�IXHO�WDQNV�LV�FKRVHQ��DFFRUGLQJ�WR�OHIWRYHU�SULQFLSOH����QHDU�ZKHHO�
DUFKHV��LQ�WKH�VSDFH�EHWZHHQ�VKHDWKLQJ�DQG�ERG\�SDQHOV��ΖW�LV�LPSRVVLEOH�WR�PRXQW�IXHO�
WDQN�RI�ODUJH�FDSDFLW\�ZLWK�D�IRUP�RI�SDUDOOHOHSLSHG�RU�F\OLQGHU�WKHUH��7KHUHIRUH��IXHO�
WDQNV�RI�EXVHV�DUH�XVXDOO\�RI�D�FRPSOH[�VKDSH�

ΖW�LV�LPSRVVLEOH�WR�DFFXUDWHO\�PHDVXUH�IXHO�OHYHO�LQ�VXFK�IXHO�WDQNV�XVLQJ�RQO\�VWDQGDUG�IORDW�VHQVRU��/HYHU�RI�VWDQGDUG�VHQVRU�FDQQRW�
PRYH�IUHHO\�WKURXJKRXW�WKH�HQWLUH�KHLJKW�RI�IXHO�WDQN��

$SSUR[LPDWH�IXHO�PRQLWRULQJ�ZLWK�DQ�DFFXUDF\�RI��KDOI�D�WDQN��JLYH�RU�WDNH��GLG�QRW�VXLW�WKH�FXVWRPHU��6R��LW�ZDV�QHFHVVDU\�WR�LQVWDOO�
DFFXUDWH�IXHO�WDQN�PRQLWRULQJ�V\VWHP�ZLWK�PHDVXUHPHQW�LQDFFXUDF\�QRW�PRUH�WKDQ�s�����

%XV�IXHO�WDQNV�
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ΖQVWDOODWLRQ�RI�IXHO�WDQN�PRQLWRULQJ�V\VWHP�EDVHG�RQ�'87�(�6��WDNHV�SODFH�WZLFH�DV�IDVW�DV�ZKHQ�
LQVWDOOLQJ� VWDQGDUG� FDSDFLWLYH� VHQVRU� �� WKHUH� LV� QR� QHHG� WR� OD\� FRQQHFWLQJ� FDEOHV� EHKLQG� WKH�
VKHDWKLQJ�RI�SDVVHQJHU
V�FRPSDUWPHQW��(UURUV�GXULQJ�HOHFWULFDO�FRQQHFWLRQ�RI�VHQVRU�WR�WHOHPDWLFV�
XQLW�DUH�HOLPLQDWHG��'87�(�6��RSHUDWHV�ZLWKRXW�H[WHUQDO�SRZHU�VXSSO\��%XLOW�LQ�EDWWHU\�SURYLGHV�
FRPSOHWHO\�DXWRQRPRXV�RSHUDWLRQ�IRU���\HDUV�

'DWD� RQ� IXHO� YROXPH� LV� WUDQVPLWWHG� WR� 7HOWRQLND� WHOHPDWLFV� XQLW� DQG��
WKHUHDIWHU��WR�WHOHPDWLF�VHUYLFH�ȫ�6N\EUDNH�YHKLFOH�WUDFNLQJ�V\VWHP�

6Ζ$�$XWRQDPV�WHOHPDWLFV�V\VWHP�SURYLGHU�SURSRVHG�WR�LQVWDOO�IXHO�WDQN�PRQLWRULQJ�V\VWHP��EDVHG�
RQ�'87�(�6��ZLUHOHVV�IXHO�OHYHO�VHQVRUV�DQG�WHOHPDWLFV�XQLW�

'87�(�6��PHDVXUHV�IXHO�OHYHO�LQ�IXHO�WDQN�ZLWK�DFFXUDF\�RI�����PP��)XHO�GDWD�LV�WUDQVPLWWHG�XVLQJ�
ZLUHOHVV�6��7HFKQRORJ\�YLD�%/(�FKDQQHO��%OXHWRRWK���;�/RZ�(QHUJ\��WR�UHFHLYHU���WHOHPDWLFV�XQLW�ZLWK�
%/(��ΖW� LV�DOVR�SRVVLEOH�WR�PRQLWRU�GDWD�RQ�WKH�VFUHHQ�RI�$QGURLG�VPDUWSKRQH�RU�WDEOHW��'DWD�LV�
WUDQVIHUUHG�ZLWKRXW�SDLULQJ�ZLWK�UHFHLYHU��VLPXOWDQHRXVO\�WR�VHYHUDO�GHYLFHV���LQ�%/(�UDGLR�PRGH�

(DFK� FRPSOH[� VKDSH� IXHO� WDQN� ZDV�
HTXLSSHG�ZLWK�WZR�RU�WKUHH�VHQVRUV��7KLV�
PDGH� LW� SRVVLEOH� WR� DFFXUDWHO\� PHDVXUH�
IXHO�YROXPH�LQ�VXFK�D�FDVH��:KHQ�VHYHUDO�
VHQVRUV� DUH� LQVWDOOHG� LQ� IXHO� WDQN��
PRQL WRU LQJ � V\V WHP� SURY LGHV � IXH O�
PHDVXUHPHQW�ZLWKRXW� �EOLQG� VSRWV�� Ȃ� VR�
WKDW��PHDVXUHPHQW�LQDFFXUDF\�GRHV�QRW�
H[FHHG�s�����UHJDUGOHVV�RI�WKH�DPRXQW�
RI�IXHO�LQ�WDQN�

62/87Ζ21��

'87�(�6��ZLUHOHVV�
IXHO�OHYHO�VHQVRU

��

7KUHH�'87�(�6��VHQVRUV�LQ�D�IXHO�WDQN�
RI�D�FRPSOH[�VKDSH�Ȃ�DFFXUDWH�IXHO�WDQN�

PHDVXUHPHQW�ZLWKRXW�EOLQG�VSRWV
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��������������5(68/7�

ΖOPÃUV�3LHEDOJV�Ȃ�6Ζ$�$XWRQDPV��7HFKQRWRQ
V�SDUWQHU�LQ�/DWYLD

7HFKQLFDO�VSHFLDOLVW���5LJDV�VDWLNVPH��
�


�'DWD�LV�KLGGHQ�IURP�SXEOLF�DFFHVV�WR�FRPSO\�ZLWK�*'35�UHTXLUHPHQWV��
'HWDLOV�RQ�WKH�SURMHFW�FDQ�EH�GLVFORVHG�XSRQ�VLJQLQJ�1'$�DQG�ZLWK�WKH�FRQVHQW�RI�RXU�SDUWQHU�

Ȋ'87�(�6��IXHO�OHYHO�VHQVRUV�DUH�WKH�EHVW�RSWLRQ�IRU�PRQLWRULQJ�IXHO�LQ�EXV�WDQNV��ΖQVWDOODWLRQ�RI�GHYLFHV�WRRN�OLWWOH�WLPH�Ȃ�
ZH�GLGQ
W�KDYH�WR�UHPRYH�EXVHV�IURP�WKH�URXWHV�DQG�RXU�FRPSDQ\�GLG�QRW�VXIIHU�ORVVHV�GXH�WR�LGOH�WLPH��$FFXUDWH�IXHO�
GDWD�FRPHV�LQ�UHDO�WLPH�DQG�ZLWKRXW�LQWHUUXSWLRQ��5íJDV�VDWLNVPH�QRZ�SODQV�WR�HTXLS�DQRWKHU�����EXVHV�ZLWK�IXHO�WDQN�
PRQLWRULQJ�V\VWHP����

Ȋ7R�PRQLWRU�IXHO�LQ�FRPSOH[�VKDSH�WDQNV�RI�EXVHV��ZH�RIIHUHG�WR�LQVWDOO�'87�(�6��ZLUHOHVV�IXHO�OHYHO�VHQVRUV��
)LUVWO\�� LQVWDOODWLRQ�RI�ZLUHOHVV�VHQVRUV� WDNHV�D�PLQLPXP�WLPH��� WKHUH� LV�QR�QHHG�WR� OD\�D�FDEOLQJ�V\VWHP��
6HFRQGO\��6��7HFKQRORJ\�DOORZV�FRQQHFWLQJ�VHYHUDO�VHQVRUV�WR�D�VLQJOH�PRQLWRULQJ�WHOHPDWLFV�XQLW�GLUHFWO\��
ZLWKRXW�XVLQJ�DQ\�DGGLWLRQDO�GHYLFHV��7KLUGO\��LW�LV�SRVVLEOH�WR�PRQLWRU�IXHO�QRW�RQO\�RQ�WHOHPDWLFV�VHUYLFH��EXW�
DOVR�RQ�WKH�VFUHHQ�RI�VPDUWSKRQH�ZLWK�WKH�KHOS�RI�PRELOH�DSSOLFDWLRQ��

'DWD�RQ�IXHO�OHYHO�LQ�WDQNV�FRPH�WR�6N\EUDNH�YHKLFOH�WUDFNLQJ�V\VWHP��0DQDJHU�RI��5LJDV�VDWLNVPH��LQ�UHDO�WLPH�PRQLWRUV�FXUUHQW�IXHO�
UHPDLQLQJ�LQ�WDQN�RI�HDFK�EXV�DQG�PDNHV�GHFLVLRQ�RQ�WKH�SRVVLELOLW\�RI�IXUWKHU�ZRUN�RU�QHFHVVLW\�RI�EXV�UHIXHOOLQJ��6N\EUDNH�YHKLFOH�
WUDFNLQJ�V\VWHP�DOORZV�PRQLWRULQJ�IXHO�LQ�WDQN��FXUUHQW�YROXPH��UHIXHOOLQJ�GUDLQLQJ���)XHO�GDWD�LV�VHQW�WR�VSHFLDOL]HG�VRIWZDUH�IRU�
DXWRPDWLF�GUDIWLQJ�RI�UHSRUWLQJ�GRFXPHQWDWLRQ���LWLQHUDU\�DQG�WULS�WLFNHW��UHSRUWV�IRU�6WDWH�5HYHQXH�6HUYLFH��

)XHO�WDQN�PRQLWRULQJ�V\VWHP��EDVHG�RQ�ZLUHOHVV�'87�(�6��IXHO�OHYHO�VHQVRUV�DQG�WHOHPDWLFV�XQLWV��ZDV�LQVWDOOHG�RQ����EXVHV��'HVSLWH�
FRPSOH[�VKDSH�RI�IXHO�WDQNV��WKHVH�VHQVRUV�PHDVXUH�IXHO�YROXPH�ZLWK�LQDFFXUDF\�QRW�PRUH�WKDQ�s�����DQG�DOVR�GHWHUPLQH�WKH�
DPRXQW�RI�IXHO�ILOOHG�LQ�
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0$&+Ζ1(5<

&86720(5�

7KH�SODQW�7$0�(8523(�KDV�EHHQ�RSHUDWLQJ�LQ�0DULERU��6ORYHQLD��VLQFH�������0DLQ�SODQWȇV�VSHFLDOL]DWLRQ�LV�D�SURGXFWLRQ�RI�VFKRRO��
LQWHUFLW\�DQG�DLUSRUW�EXVHV��EXVHV�IRU�GHOLYHULQJ�SDVVHQJHUV�IURP�DLUSRUW�WHUPLQDO�WR�DLUFUDIW��

0DLQ� UHTXLUHPHQW� WR� EXV� SODWIRUP� LV� WKH� PD[LPXP� SDVVHQJHU� FDSDFLW\�� ΖQ�
DGGLWLRQ��IRU�WKH�FRQYHQLHQFH�RI�ERDUGLQJ�DQG�GLVHPEDUNLQJ�SDVVHQJHUV��D�EXV�
PXVW�EH�ORZ�IORRU��%DVHG�RQ�WKHVH�UHTXLUHPHQWV��RYHUDOO�GLPHQVLRQV�RI�EXV�DQG�
SODFHPHQW�RI�PDLQ�SDUWV�DQG�FRPSRQHQWV�LV�GHVLJQHG�

%XVHV�DUH�HTXLSSHG�ZLWK�0$1�'�����/2+����HQJLQHV������N:��DJJUHJDWHG�ZLWK�
DXWRPDWLF�WUDQVPLVVLRQ��9ROXPH�RI�IXHO�WDQN�LV�����OLWHUV�

9LY$LU�EXVHV�DUH�WKH�PRVW�IDPRXV�SURGXFWV�RI�WKH�SODQW��7KH\�GHOLYHU�SDVVHQJHUV�
IURP�DLUSRUW�WHUPLQDO�EXLOGLQJ�WR�DLUFUDIW�DQG�EDFN��9LY$LU�EXVHV�RSHUDWH�LQ�GR]HQV�
RI�DLUSRUWV�LQ�(XURSHDQ�8QLRQ��0LGGOH�(DVW��5XVVLD�DQG�8NUDLQH�

&XVWRPHU��7$0�(8523(�G�R�R��EXV�PDQXIDFWXUHU��6ORYHQLD

�9LY$LU�DLUSRUW�EXV �0DFKLQHU\� HV

7DVN��IXHO�WDQN�PRQLWRULQJ�

�'87�(�IXHO�IXHO�OHYHO�VHQVRU�6ROXWLRQ�

����FRVWV�VDYHG�IRU�IXHO�WDQN�FRPSRQHQWV�5HVXOW��

� HPSOR\HHV��������������������������� �DLUSRUW�EXVHV�PDQXIDFWXUHG�\HDUO\�������������������������������������� �\HDUV�LQ�EXVLQHVV���� ���� ���� �
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��������������������7$6.

'XH�WR�WKH�SHFXOLDULWLHV�RI�EXV�GHVLJQ��IXHO�WDQN�
RI�9LY$LU�EXVHV�KDV�VSHFLILF�VKDSH���D�KHLJKW�RI�
DERXW�D�PHWHU��YHU\�QDUURZ�DW�WKH�ERWWRP�DQG�
ZLGH�DW�WKH�WRS��VHH�SLFWXUH��

5HSUHVHQWDWLYHV�RI�7$0�(8523(�FRQWDFWHG�VHYHUDO�PDQXIDFWXUHUV�RI�
IORDW�VHQVRUV��EXW�SULFHV�RI�QRQ�VWDQGDUG�VHQVRUV�LQ�WKH�TXDQWLWLHV�
QHFHVVDU\�IRU�7$0�(8523(��DERXW�����XQLWV�SHU�\HDU��GLG�QRW�ILW�LQWR�
WKH�SURMHFW�FRVW��LQ�DGGLWLRQ��GHOLYHU\�WLPH�ZDV�WRR�ORQJ�

6WDQGDUG�IORDW��OHYHU��IXHO�OHYHO�VHQVRU�XVHG�LQ�
URDG� WUXFNV� LV�QRW�DEOH� WR�PHDVXUH� IXHO� OHYHO�
FRUUHFWO\�� 7KH� UHDVRQ� LV� LWV� GHVLJQ�� VHQVRU
V�
OHYHU�FDQQRW�PRYH�IUHHO\�RYHU�WKH�HQWLUH�KHLJKW�
RI�WKH�WDQN��)RU�VXFK�D�WDQN��GHYHORSPHQW�RI�D�
VSHFLDO�GHVLJQ�RI�VHQVRU�LV�UHTXLUHG�

$LUSRUW�EXVHV�KDYH�KLJK�SDVVHQJHU�FDSDFLW\

)XHO�WDQN
VKDSH�
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7R�PRQLWRU�IXHO�LQ�WDQNV�RI�9LY$LU�EXVHV��(8�GLVWULEXWRU�RI�7HFKQRWRQ�SURGXFWV��:DJHQFRWURO�FRPSDQ\��RIIHUHG�'87�(�$)�IXHO�OHYHO�
VHQVRUV�RI�D�FXVWRP�GHVLJQ�

'87�(�$)�KDV�D�FDSDFLWLYH�SULQFLSOH�RI�RSHUDWLRQ��WKHUH�DUH�QR�PRYDEOH�SDUWV�XVHG�LQ�GHVLJQ��ZKDW�HQVXUHV�KLJK�UHOLDELOLW\��7KH�
VHQVRU�PHDVXUHV�YROXPH�RI�IXHO�LQ�WDQN�ZLWK�KLJK�DFFXUDF\�Ȃ�PHDVXUHPHQW�LQDFFXUDF\�LV�ZLWKLQ�����6LQFH�WKH�VHQVRU
V�WXEHV�UHDFK�
DOPRVW�WR�WKH�ERWWRP�RI�WDQN��WKLV�DOORZV�WR�PHDVXUH�IXHO�OHYHO�DQG�YROXPH�IURP�ORZHVW�SRVVLEOH�WR�PD[LPXP�SRVVLEOH�SRLQW�

%\�VSHFLDO�RUGHU�RI�7$0�(8523(��'87�(�$)�VHQVRUV�RI�D�VSHFLILF�OHQJWK�ZHUH�PDGH�Ȃ�WKH�OHQJWK�RI����PP�LV�FRUUHVSRQGLQJ�WR�WKH�
KHLJKW�RI�9LY$LU�EXV�WDQN��7KLV�DOORZHG�WR�LQVWDOO�VHQVRU�LQ�IXHO�WDQN�ZLWKRXW�DGGLWLRQDO�WLPH�ORVV�IRU�WULPPLQJ�RU�H[WHQGLQJ�WKH

&DOLEUDWLRQ�WDEOH�IRU�WKH�WDQNV�RI�9LY$LU�EXVHV��ZKHUH�'87�(�$)�ZHUH�LQVWDOOHG��DV�ZHOO�DV�DOO�QHFHVVDU\�VLJQDO�SURFHVVLQJ�VHWWLQJV�
ZHUH�VWRUHG�LQ�LQWHUQDO�PHPRU\�RI�'87�(�$)�

OHQJWK�RI�PHDVXULQJ�SUREH�RI�VHQVRU�

�62/87Ζ21�

'87�(�IXHO
OHYHO�VHQVRU�

'87�(�LQ�9LY$LU�IXHO�WDQN�

'87�(�IXHO
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��������������5(68/7

ΖQ�DGGLWLRQ��7$0�(8523(�SODQW�KDV�JDLQHG�DGGLWLRQDO�IOH[LELOLW\�LQ�SURGXFWLRQ�SODQQLQJ�DQG�IRUPDWLRQ�RI�RUGHU�IRU�FRPSRQHQWV���
GHOLYHU\�WR�7$0(8523(�ZDUHKRXVH�WDNHV�����ZHHNV�IURP�WKH�PRPHQW�RI�VHQGLQJ�WKH�RUGHU�WR�:DJHQFRQWURO�V�U�R�

7KXV��7$0�(8523(�UHFHLYHG�D�UHDG\�IRU�XVH�SURGXFW�WKDW�IXOO\�FRPSOLHV�ZLWK�WKH�UHTXLUHPHQWV�RI�GHVLJQ�GRFXPHQWDWLRQ��'XULQJ�EXV�
DVVHPEO\�SURFHVV��LW�LV�RQO\�QHHGHG�WR�LQVWDOO�WKH�VHQVRU�LQ�D�WDQN�DQG�FRQQHFW�VLJQDO�FDEOH�WR�D�VWDQGDUG�DQDORJ�WR�GLJLWDO�FRQYHUWHU��
IURP�ZKLFK�WKH�VLJQDO�LV�WUDQVIHUUHG�WR�GDVKERDUG�

ΖQ�������VSHFLDOO\�PDQXIDFWXUHG�PRGLILFDWLRQ�RI�'87�(�$)�VDYHG�7$0�(8523(�DERXW�����RI�WKH�EXGJHW�DOORFDWHG�IRU�WKLV�W\SH�RI�
FRPSRQHQWV�

ÎHGR�0DOLÉ��7$0�(8523(
�:H�VSHQW�D�ORW�RI�WLPH�ORRNLQJ�IRU�VXLWDEOH�IXHO�OHYHO�VHQVRUV�IRU�9LY$LU�EXVHV��3URSRVDOV�RI�RWKHU�VXSSOLHUV�GLG�
QRW�VXLW�XV�HLWKHU�EHFDXVH�RI�GHVLJQ��RU�EHFDXVH�RI�SULFH�DQG�GHOLYHU\�WLPH��'87�(�$)�IXQFWLRQV�H[DFWO\�DV�ZH�
H[SHFWHG��ΖW�LV�YHU\�LPSRUWDQW�IRU�XV�WKDW�ZH�JHW�WKH�VHQVRUV�DOUHDG\�IXOO\�FRQILJXUHG��KDYLQJ�UHTXLUHG�OHQJWK�RI�
PHDVXULQJ�SUREH�DQG�ZLWK�D�VSHFLDO�PRXQWLQJ�SODWH�PDGH�DFFRUGLQJ�WR�RXU�GUDZLQJV�
7KDQN�\RX�IRU�YHU\�JRRG�DQG�KLJK�TXDOLW\�SURGXFW��ZKLFK�ZH�ZLOO�FRQWLQXH�WR�LQVWDOO�RQ�9LY$LU�EXVHV��

<XU\�/DYUHQWLHY��:DJHQFRQWURO�V�U�R���7HFKQRWRQ�'LVWULEXWRU��

�:H�RIIHUHG�7$0�(8523(�WR�PDNH�D�FXVWRPL]HG�YHUVLRQ�RI�'87�(�$)�IXHO�OHYHO�VHQVRUV��IXOO\�DGDSWHG�
DQG�FRQILJXUHG�IRU�VSHFLILF�IXHO�WDQNV��$W�WKHLU�IDFWRU\��WKH�VHQVRU�LV�MXVW�LQVWDOOHG�LQ�WDQN�DQG�FRQQHFWHG�WR�
GDVKERDUG���DGGLWLRQDO�WUDLQLQJ�RQ�VHQVRU�FRQILJXUDWLRQ�IRU�SODQW�ZRUNHUV�LV�QRW�UHTXLUHG�
7KH�GHOLYHU\�WLPH�RI�FXVWRPL]HG�YHUVLRQ�RI�'87�(�$)�IXHO�OHYHO�VHQVRU�LV�����ZHHNV��7KLV�WLPH�IUDPH�FRPSOHWHO\�
VXLWV�WKH�FXVWRPHU�DQG�DOORZV�WKHP�FRQYHQLHQW�SODQQLQJ�RI�SXUFKDVH�RI�FRPSRQHQWV�IRU�SURGXFWLRQ���
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Ȋ0LUȋ�DJULFXOWXUDO�FRPSDQ\�ZDV�HVWDEOLVKHG�LQ������RQ�WKH�EDVH�RI�FROOHFWLYH�IDUP��ZKLFK�H[LVWHG�IRU����\HDUV��2YHU�WKH�\HDUV��Ȋ0LUȋ�
EHFDPH�OHDGLQJ�DJULFXOWXUDO�FRPSDQ\�LQ�.LURYRJUDGVND\D�UHJLRQ�RI�8NUDLQH�

Ȋ0LUȋ�VSHFLDOL]HV�LQ�FURS��ZKHDW��FRUQ��VXQIORZHU��EHHW��SHDV��DQG�OLYHVWRFN�SURGXFWLRQ��PLON�DQG�VXJDU�SURGXFWLRQ�

0$&+Ζ1(5<�

&86720(5�

-RKQ�'HHUH�����5�KDV�EHHQ�SURGXFLQJ�VLQFH�������7UDFWRU
V�HQJLQH�SRZHU�LV�����K�S���YROXPH�RI�IXHO�WDQN�LV�����/�

Ȋ0LUȋ�PDLQO\�XVHV�07=����DQG�-RKQ�'HHUH�����5�WUDFWRUV�

07=����WUDFWRU�KDV�EHHQ�SURGXFLQJ�VLQFH�������7UDFWRU
V�HQJLQH�SRZHU�LV����K�S����YROXPH�RI�IXHO�WDQN�LV�����/�

&XVWRPHU��Ȋ0LUȋ�DJULFXOWXUDO�FRPSDQ\��8NUDLQH�

7DVN��)XHO�FRQVXPSWLRQ�PRQLWRULQJ

0DFKLQHU\��7UDFWRUV�ZLWK�GLHVHO�HQJLQHV

6ROXWLRQ��')0�IXHO�IORZ�PHWHU

5HVXOW����������GHFUHDVH�LQ�IXHO�FRQVXPSWLRQ�

��� ��� � ���������������������������������HPSOR\HHV�������������������������������������������� �PDFKLQHV� ����������� �KHFWDUHV�RI�DUDEOH�ODQG����

07=��������������������������������������������������������������������������������������������������������������������-RKQ�'HHUH�����5
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��������������������7$6.

)URP� WKH� EHJLQQLQJ� RI� RSHUDWLRQ�� DOO� WUDFWRUV� RI� DJULFXOWXUDO�
FRPSDQ\� ZHUH� HTXLSSHG� ZLWK� IXHO� PRQLWRULQJ� V\VWHP� ZKLFK�
LQFOXGHV�IXHO�OHYHO�VHQVRU�DQG�WUDFNLQJ�GHYLFH�FRQQHFWHG�WR�RQOLQH�
WHOHPDWLFV�VHUYLFH�

VHQVRU�FDQ
W�GHWHUPLQH�IXHO�YROXPH�DFFXUDWHO\��)XHO�FRQVXPSWLRQ�
YROXPH��ZKLFK� LV�FDOFXODWHG�RQ� WHOHPDWLFV�VHUYHU��GLIIHUV�PXFK�
IURP� UHDOLW\�� $OVR�� VXEVFULSWLRQ� IHH� LV� FKDUJHG� IRU�XVLQJ�RQOLQH�
WHOHPDWLFV�VHUYLFH�

7KH�V\VWHP�GHWHUPLQHV�IXHO�YROXPH�DQG�VKRZV�WDQ�UHILOOLQJ�DQG�
IXHO�GUDLQLQJ�IURP�WDQN��+RZHYHU��LW�KDV�FRQVLGHUDEOH�VKRUWFRP�
LQJV��$JULFXOWXUDO�PDFKLQHV�RIWHQ�ZRUN�RQ�URXJK�WHUUDLQ��ZKLFK�
FDXVHV�QRWLFHDEOH�IOXFWXDWLRQV�LQ�IXHO�WDQN��ΖQ�WKLV�FDVH�IXHO�OHYHO

7RS�PDQDJHPHQW�RI�Ȋ0LUȋ�DJULFXOWXUDO�FRPSDQ\�GHFLGHG�WR�HTXLS�WUDFWRUV�ZLWK�GHYLFHV��WKDW�FDQ�PHDVXUH�HQJLQH�IXHO�FRQVXPSWLRQ�
DQG�GLVSOD\�UHFHLYHG�GDWD�ZLWKRXW�FRQQHFWLRQ�WR�WHOHPDWLFV�VHUYLFH�
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62/87Ζ21�

$XWRQRPRXV�IXHO�ȵRZ�PHWHU�')0����%�DQG�')0����%

2Q�-RKQ�'HHUH�WUDFWRU 2Q�07=�WUDFWRU

')0�DXWRQRPRXV�IXHO�IORZ�PHWHUV�DUH�PRXQWHG�LQWR�IXHO�VXSSO\�OLQH�RI�YHKLFOHȇV�HQJLQH�DQG�PHDVXUH�DFWXDO�IXHO�FRQVXPSWLRQ�

$XWRQRPRXV�IXHO�IORZ�PHWHU�LV�HTXLSSHG�ZLWK�GLVSOD\��ZKHUH�LQVWDQW��WRWDO�DQG�IXHO�FRQVXPSWLRQ�LQ�GLIIHUHQW�ZRUNORDG�PRGHV�DUH�
VKRZQ��7HFKQLFDO�VSHFLDOLVW�VHHV�WKLV�GDWD�DQG�UHFRUGV�LW�LQ�VSHFLDO�MRXUQDO��VWDWHPHQW��

$OVR��LQIRUPDWLRQ�DERXW�LQWHUIHUHQFH�LQWR�RSHUDWLRQ�RI�IXHO�IORZ�PHWHU�LV�UHJLVWHUHG�DQG�VKRZQ�RQ�GLVSOD\�

6SHFLILF�PRGHO�RI�IXHO�IORZ�PHWHU�DQG�LQVWDOODWLRQ�VFKHPH�LV�FKRVHQ�GHSHQGLQJ�RQ�IXHO�FRQVXPSWLRQ�YROXPH�DQG�VSHFLILFDWLRQV�RI�
WUDFWRU
V�IXHO�VXSSO\�V\VWHP��')0����%�IXHO�IORZ�PHWHUV�ZHUH�PRXQWHG�RQ�07=����WUDFWRUV��')0����%�Ȃ�RQ�-RKQ�'HHUH�����5�
WUDFWRUV��)XHO�IORZ�PHWHU� LQVWDOODWLRQ�GRHVQ
W�SUHYHQW�IXHO�IORZ�WKURXJK�WKH�VXSSO\� OLQH��$XWRQRPRXV�IXHO�IORZ�PHWHU� LV�SRZHU�
VXSSOLHG�IURP�HPEHGGHG�EDWWHU\�DQG�WKHUH�LV�QR�QHHG�LQ�FRQQHFWLRQ�WR�WUDFWRU
V�HOHFWULF�V\VWHP�
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$UW\RP�3HSHO\DYHY��7HFKQRWRQ

7HFKQRWRQ�VXJJHVWHG�WR�LQVWDOO�DXWRQRPRXV�')0�IXHO�IORZ�PHWHUV��ΖW�DOORZV�WR�LPSOHPHQW�HIIHFWLYH�IXHO�PRQLWRU�
LQJ�V\VWHP�ZLWKRXW�LQVWDOODWLRQ�RI�YHKLFOH�WUDFNLQJ�GHYLFH�DQG�SD\LQJ�VXEVFULSWLRQ�IHH�IRU�WHOHPDWLFV�VHUYLFH��
7KHVH�PRGHOV�RI�IXHO�IORZ�PHWHUV�DUH�LQ�JUHDW�GHPDQG�ȋ

Ȋ$JULFXOWXUDO�FRPSDQ\
V�SULPDU\�UHTXLUHPHQW�ZDV�DFFXUDWH�IXHO�YROXPH�PRQLWRULQJ�LQ�KDUVK�HQYLURQPHQW��ΖQ�
FXUUHQW�HFRQRPLF�VLWXDWLRQ��FXVWRPHUV�XVXDOO\�UHTXHVW�VROXWLRQ�ZLWK�PLQLPXP�DGGLWLRQDO�RSHUDWLRQDO�FRVW�

$XWRQRPRXV�')0�IXHO�IORZ�PHWHUV�ZHUH�LQVWDOOHG�RQ����WUDFWRUV�DW�WKH�EHJLQQLQJ�RI�������$IWHU�LQVWDOODWLRQ��IXHO�HFRQRP\�UHDFKHG�
���������GHSHQGLQJ�RQ�PRGHO�DQG�WHFKQLFDO�FRQGLWLRQ�RI�HQJLQH���ΖW�WRRN���PRQWK�WR�UHWXUQ�FRVWV�RI�SXUFKDVLQJ�DQG�LQVWDOODWLRQ�RI�
IORZ�PHWHUV�

5REXVW�GHVLJQ�RI�')0�IXHO�IORZ�PHWHU�HQVXUHV�SHUIRUPDQFH�HYHQ�LQ�VHYHU�FRQGLWLRQV�RI�RSHUDWLRQ��')0�IXHO�IORZ�PHWHUV�ZRUN�
ZLWKRXW�DQ\�IDLOXUHV�IRU�DOPRVW�WZR�\HDUV�DOUHDG\�

Ȋ7HFKQRWRQ�IXHO�IORZ�PHWHUV�DUH�UHOLDEOH�DQG�DFFXUDWH�GHYLFHV��:H�UHFHLYH�GDWD�RQ�UHDO�IXHO�FRQVXPSWLRQ�DIWHU�WKH�
IORZ�PHWHUV�ZHUH�LQVWDOOHG�RQ�ƶƼ=�DQG�-RKQ�'HHUH�WUDFWRUV��1RZ�ZH�FDQ�RSWLPL]H�IXHO�FRVWV�DQG�DV�UHVXOW���LQFUHDVH�
RXU�SURILWDELOLW\��

7HFKQRWRQ�SURGXFWV�DUH�PRGHUQ�KLJK�WHFK�HTXLSPHQW��DIIRUGDEOH�DQG�UHOLDEOH��:H�DUH�SODQQLQJ�WR�LQVWDOO�')0�IXHO�
IORZ�PHWHUV�RQ�RWKHU�WUDFWRUV�DQG�PDFKLQHV�LQ�RXU�FRPSDQ\�IOHHW�ȋ

�������ƺƯƱƽƵǆƼƪƼ���

9ODGLPLU�*DYUXVK��GLUHFWRU�RI�Ȋ0LUȋDJULFXOWXUDO�FRPSDQ\
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7KH�MRLQW�8]EHN�%ULWLVK�YHQWXUH��%(.�&/867(5��LV�RQH�RI�WKH�ODUJHVW�DJULFXOWXUDO�SURGXFHUV�LQ�WKH�FRXQWU\��7KH�FRPSDQ\�VSHFLDOL]HV�LQ�
JURZLQJ�RI�JUDLQ�FXOWXUHV�DQG�FRWWRQ���%(.�&/867(5��RZQV�WKH�ODUJHVW�FRPSOH[�RI�K\GURSRQLF�JUHHQKRXVHV�IRU�JURZLQJ�WRPDWRHV�
DQG�RWKHU�YHJHWDEOHV�LQ�8]EHNLVWDQ��$�UHVHDUFK�FHQWHU�LV�EHLQJ�FUHDWHG�LQ�WKH�FRPSDQ\��DQG�VKRUWO\��RZQ�IDFWRU\�IRFXVHG�RQ�SURGXF�
WLRQ�RI�FRWWRQ�IDEULF�ZLOO�EH�ODXQFKHG�

y ���XQLWV�RI�FRWWRQ�JURZLQJ�WUDFWRUV�77=�ȫ�SRZHU����KS��IXHO�WDQN�����O��IXHO�FRQVXPSWLRQ����O�K��
y ���XQLWV�RI�.LURYHWV�JHQHUDO�SXUSRVH�WUDFWRUV�ȫ�SRZHU�����KS��IXHO�WDQN�����O��IXHO�FRQVXPSWLRQ����O�K��

0DLQ�DJULFXOWXUDO�PDFKLQHU\�IOHHW�LQFOXGHV��
y ����XQLWV�RI�1HZ+ROODQG�XQLYHUVDO�WUDFWRUV�ȫ�SRZHU�����KS��IXHO�WDQN�����O��IXHO�FRQVXPSWLRQ����O�K�

y ���XQLWV�RI�&DVH�FRWWRQ�FRPELQH�DQG�WKUHVKHU�KDUYHVWHUV�ȫ�SRZHU���������KS��IXHO�WDQN���������O�

$FFRUGLQJ�WR�VWDQGDUGV��IXHO�FRQVXPSWLRQ�RI�WUDFWRUV�LV�������O���KD��RI�FRPELQH�KDUYHVWHUV�Ȃ����O���KD��2Q�DYHUDJH��RQH�XQLW�RI�PDFKLQ�
HU\�FXOWLYDWHV�IURP����WR����KHFWDUHV�SHU�GD\��6R��GDLO\�IURP���������WR���������OLWHUV�RI�GLHVHO�IXHO�DUH�ZULWWHQ�RII�IRU�YHKLFOHV��DW�D�
SULFH�RI��������SHU�OLWHU��WRWDO�IXHO�FRVWV�DPRXQW�WR����������Ȃ�����������SHU�GD\��

� HPSOR\HHV������������������������������������������������������ �KHFWDUHV�RI�DUDEOH�ODQG���������������������������������� �XQLWV�RI�PDFKLQHU\����� ������ �����

9(+Ζ&/(6�

&86720(5�

&XVWRPHU��-9�%(.�&/867(5��8]EHNLVWDQ

9HKLFOHV��WUDFWRUV�DQG�KDUYHVWHUV

7DVN��IXHO�FRQVXPSWLRQ�PRQLWRULQJ�RI�DJULFXOWXUDO�YHKLFOHV

6ROXWLRQ��GLIIHUHQWLDO�')0�'�IXHO�IORZ�PHWHUV

5HVXOW������UHGXFWLRQ�RI�IXHO�FRQVXPSWLRQ
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7KH�HQWHUSULVH�KDG�WR�VROYH�WKUHH�XUJHQW�WDVNV��

���0DFKLQH�UXQQLQJ�WLPH�WUDFNLQJ�Ȃ�WRWDO�HQJLQH�RSHUDWLQJ�WLPH�DQG�E\�WKH�PRGHV��ΖGOH��2SWLPDO��2YHUORDG���$QDO\VLV�RI�GDWD�RQ�
HQJLQH�RSHUDWLQJ�WLPH�DOORZV�
y UHGXFLQJ�RSHUDWLQJ�WLPH�LQ�QRQ�RSWLPDO�PRGHV�DQG�WKHUHE\�LQFUHDVH�HQJLQH
V�OLIH�F\FOH�
y FDUU\LQJ�RXW�PDLQWHQDQFH�QRW�DFFRUGLQJ�WR�ȊVDPH�IRU�DOOȋ�VWDQGDUGV��EXW�WR�DFWXDO�HQJLQH�RSHUDWLQJ�WLPH�

���0RQLWRULQJ�PDFKLQHU\�RSHUDWLRQ� LQ� ILHOG� Ȃ� SUHFLVH�GHILQLWLRQ�RI� FXOWLYDWHG�
DUHD��YROXPH�RI�GDLO\�ZRUN��URXWH�RI�PRYHPHQW�IURP�SDUNLQJ�DUHDV�WR�D�ILHOG�DQG�
EDFN��7KHVH�GDWD�SURYLGH�DQ�DFFXUDWH�FDOFXODWLRQ�RI�PDFKLQHU\�HIILFLHQF\��UHGXFWLRQ�
RI�LQDSSURSULDWH�PLOHDJH��DQG�DOVR�DOORZV�W\LQJ�GULYHU
V�RSHUDWRU
V�ZDJHV�WR�WKH�
UHVXOWV�RI�WKHLU�ZRUN�

���)XHO�FRQVXPSWLRQ�PRQLWRULQJ�Ȃ�PHDVXUHPHQW�RI�UHDO�KRXU�FRQVXPSWLRQ�RI�HDFK�
XQLW�RI�PDFKLQHU\��IXHO�FRQVXPSWLRQ�SHU�GD\��3UHYLRXVO\��ZKHQ�WKH�IXHO�ZDV�DFFRXQWHG�
DFFRUGLQJ�WR�TXRWDV��WKH�HFRQRPLF�HIILFLHQF\�RI�SURGXFWLRQ�ZDV�GHWHUPLQHG�ZLWK�D�
ODUJH�LQDFFXUDF\��2YHU�DQG�DERYH��PDQDJHPHQW�RI�WKH�HQWHUSULVH�KDG�VXVSLFLRQV��WKDW�
VRPH�ZRUNHUV�ZHUH�GUDLQLQJ�IXHO�IURP�YHKLFOHV�DQG�PDFKLQHV�

��������������������7$6.
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)XHO�FRQVXPSWLRQ�PRQLWRULQJ�V\VWHPV�ZHUH�LQVWDOOHG�RQ�����XQLWV�RI�FOLHQW
V�PDFKLQHU\�DQG�YHKLFOHV��(DFK�V\VWHP�LQFOXGHV�')0�'�
GLIIHUHQWLDO�IXHO�IORZ�PHWHU�ZLWK�&$1�LQWHUIDFH�DQG�D�*36�WUDFNHU�

'LIIHUHQWLDO�IXHO�IORZ�PHWHU�GLUHFWO\�PHDVXUHV�IXHO�FRQVXPSWLRQ�LQ�VXSSO\�DQG�UHWXUQ�IXHO�OLQHV�DQG�FDOFXODWHV�WKH�GLIIHUHQFH�LQ�IORZ�
UDWHV��7KHUH�LV�QR�QHHG�WR�FKDQJH�HQJLQH�IXHO�VFKHPH�Ȃ�WKLV�JUHDWO\�VLPSOLILHV�DQG�VSHHGV�XS�IORZ�PHWHU�LQVWDOODWLRQ�

'DWD�JDWKHUHG�E\�IORZ�PHWHU�JRHV�WR�%LWUHN�*36�WUDFNHU�ZLWK�&$1�LQWHUIDFH��7KH�WUDFNHU�WUDQVPLWV�LQIRUPDWLRQ�WR�D�VSHFLDOL]HG�
WHOHPDWLFV�VHUYLFH�IRU�DJULFXOWXUDO�ODQG�PRQLWRULQJ�Ȃ�&URSLR�

7KH�ERG\�RI�IORZ�PHWHU�LV�VHDOHG�WR�SURYLGH�SURWHFWLRQ�DJDLQVW�LQWHUIHUHQFH��$IWHU�LQVWDOODWLRQ��WKH�FRQQHFWLRQV�WR�IXHO�OLQHV�DQG�
FRQQHFWLRQ�PRGXOH�RI�VLJQDO�FDEOH�DUH�VHDOHG��

�62/87Ζ21�

6HDOLQJ�RI�WKH�ȵRZPHWHU
V�ERG\�X
FRQQHFWLRQV�WR�IXHO�OLQHV�Y�Z

DQG�FDEOH�FRQQHFWRU�[�
')0�'�GL΍HUHQWLDO
IXHO�ȵRZ�PHWHU�

')0�'�GL΍HUHQWLDO

�
�

�

�
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�������ƺƯƱƽƵǆƼƪƼ���

2\EHN�6DWLEDOGLHY��%(.�&/867(5�IRXQGHU

Ȋ7R�VROYH�WKH�WDVN�RI�IXHO�PRQLWRULQJ�DQG�HQJLQH�RSHUDWLQJ�WLPH�WUDFNLQJ��ZH�RIIHUHG�WR�LQVWDOO�')0�'�GLIIHUHQWLDO�
IXHO�IORZ�PHWHUV�ZLWK�&$1�LQWHUIDFH��2XU�FOLHQW�ZDV�VDWLVILHG�ZLWK�DFFXUDF\�RI�WKH�IXHO�PHWHU�DQG�ZLWK�WKH�VSHHG�
RI�LQVWDOODWLRQ��ΖW�WXUQHG�RXW��WKDW�DXWRQRPRXV�PRGH��WKDW�DOORZV�JDWKHULQJ�GDWD�ZKHQ�H[WHUQDO�SRZHU�VXSSO\�LV�
VZLWFKHG�RII�WKDQNV�WR�LQ�EXLOW�EDWWHU\�RI�')0��LV�YHU\�XVHIXO��(YHQ�LI�WKH�SRZHU�LV�WXUQHG�RII��DOO�GDWD�LV�UHJLVWHUHG�
LQ�GLJLWDO�&RXQWHUV�LQ�DQ�LQWHUQDO�PHPRU\�RI�')0�IXHO�IORZPHWHU��$IWHU�WKH�SRZHU�VXSSO\�LV�EDFN�DOO�GDWD�LV�VHQW�
WR�WHOHPDWLFV�VHUYHU��

$V�D�UHVXOW�RI�WHOHPDWLFV�V\VWHP�LQVWDOODWLRQ��DOO�WKH�WDVNV�KDYH�EHHQ�VROYHG�VXFFHVVIXOO\�

��� 0DLQWHQDQFH� LV� FDUULHG� RXW� DFFRUGLQJ� WR� DFWXDO� HQJLQH� RSHUDWLQJ� WLPH�� $OO� RLOV�� ILOWHUV� DQG� RWKHU�
FRQVXPDEOHV�DUH�FKDQJHG�DFFRUGLQJ�WR�WKHLU�DFWXDO�FRQGLWLRQ��ZKLFK�OHDGV�WR�DQ�LQFUHDVH�RI�HQJLQH
V�OLIH�

���'DWD�RQ�UHDO�IXHO�FRQVXPSWLRQ�UHFHLYHG�IURP�IXHO�IORZ�FRXQWHUV�PDGH�LW�SRVVLEOH�WR�EXLOG�DQ�DFFXUDWH�IXHO�
DFFRXQWLQJ�V\VWHP��&RQVXPSWLRQ�UDWHV�KDYH�EHHQ�RSWLPL]HG��IXHO�WKHIW�KDV�EHHQ�VWRSSHG��)XHO�FRVWV�KDYH�
EHHQ�UHGXFHG�E\�����

���7HOHPDWLFV�VHUYLFH�SURYLGHV�RQOLQH�LQIRUPDWLRQ�RQ�WKH�ORFDWLRQ�DQG�URXWH�RI�HDFK�XQLW�RI�PDFKLQHU\��GDWD�RQ�WKH�FXOWLYDWHG�DUHD�
RU�WKH�ZHLJKW�RI�WKH�KDUYHVWHG�FURS�

Ȋ')0� '� IXHO� IORZ�PHWHUV� SURYLGH� DFFXUDWH� DQG� FRPSOHWH� LQIRUPDWLRQ� RQ� IXHO� FRQVXPSWLRQ� DQG� UXQQLQJ�
PDFKLQHU\��2FFDVLRQV�RI�IXHO�WKHIW�KDYH�FRPSOHWHO\�VWRSSHG�
:H�DOVR�ZHUH�GHOLJKWIXOO\�VXUSULVHG�WR�JHW�DQ�XQH[SHFWHG�DGGLWLRQDO�HIIHFW��7UDFWRU�GULYHUV�KDYH�VWRSSHG�VHOOLQJ�
VWROHQ�IXHO�DQG��WR�PDLQWDLQ�WKHLU�LQFRPH�OHYHO��KDYH�VWDUWHG�WR�ZRUN�EHWWHU�Ȃ�VR��WKHLU�ODERU�SURGXFWLYLW\�KDV�
LQFUHDVHG�E\�����ȋ

0XFKWDURY�$]L]��&(2�RI�7HFKQRWRQ�'HDOHU�&HQWHU�LQ�8]EHNLVWDQ�

����
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ƼƯƿƷƲƴƪ���

ƴƵƲƯƷƼ�
7KH�FOLHQW�LV�D�WUDQVQDWLRQDO�FRUSRUDWLRQ
��$�NH\�DUHD�RI�ZRUN�LV�GHYHORSPHQW�RI�TXDUULHV�RI�QRQ�PHWDOOLF�PDWHULDOV�DURXQG�WKH�ZRUOG��
SURGXFWLRQ�RI�FRQVWUXFWLRQ�PDWHULDOV��KLJK�KDUGQHVV�FHUDPLFV��LVRODWLRQ�YDOYH��DUFKLWHFWXUDO�JODVV��*\SVXP�TXDUU\�LQ�WKH�8QLWHG�
6WDWHV�LV�RQH�RI�WKH�FRUSRUDWLRQ
V�EXVLQHVV�XQLWV�

9DULRXV�PDFKLQHU\�IRU�PLQLQJ��ORDGLQJ�DQG�WUDQVSRUWDWLRQ�RI�J\SVXP�VWRQH�IURP�DQ�RSHQ�FXW�ZRUNV�LQ�D�TXDUU\��6HYHUDO�GXPS�WUXFNV�
DQG�H[FDYDWRUV�ZHUH�FKRVHQ�IRU�WKH�SURMHFW�

&XVWRPHU��TXDUU\�IRU�J\SVXP�PLQLQJ��86$

0DFKLQHU\��PLQLQJ�H[FDYDWRUV�DQG�GXPS�WUXFNV

7DVN��GHWHUPLQDWLRQ�RI�IXHO�FRQVXPSWLRQ�SHU�WRQ�RI�SURGXFW

6ROXWLRQ��')0�0DULQH�IXHO�IORZ�PHWHUV

5HVXOW��REWDLQLQJ�GDWD�IRU�FUHDWLQJ�HFRQRPHWULF�PRGHO
��������������RI�WKH�HQWHUSULVH

�������� ������ ��� Ȝ�����ELOOLRQ�HPSOR\HHV��������������������������������� FRPSDQLHV�IURP� FRXQWULHV�������������������� �DQQXDO�WXUQRYHU

��&$7����'����������������������������������������������������������������.RPDWVX�3&�������������������������������������������������������������.RPDWVX�3&�����������������������������������������������������������������������������������������������������

'XPS�WUXFN

YROXPH�SRZHU���O�����N:�
&$7�����9�(8Ζ�HQJLQH�

YROXPH�SRZHU����O�����N:�

&UDZOHU�H[FDYDWRU
.RPDWVX�6$$��9���(���HQJLQH�

&UDZOHU�H[FDYDWRU

YROXPH�SRZHU�RI�HDFK����O�����N:�
7ZR�.RPDWVX�6$$�'���(�HQJLQHV�


�+HUHLQDIWHU��GDWD�LV�KLGGHQ�IURP�SXEOLF�DFFHVV�WR�FRPSO\�ZLWK�*'35�UHTXLUHPHQWV�
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��������������������7$6.

0DLQ� WDVN�RI� WKH� FOLHQW� LV� WR� LPSOHPHQW� WHOHPDWLFV� V\VWHP�DW� WKH�HQWHUSULVH� WR�
SURYLGH�RQOLQHPRQLWRULQJ�RI�HIILFLHQF\�RI�PLQLQJ�PDFKLQHU\��7KLV�LV�D�SDUW�RI�JOREDO�
FKDOOHQJH�RI�FUHDWLQJ�DGLJLWDO�HFRQRPHWULF�ZRUNLQJ�PRGHO�RI�D�TXDUU\�

)XHO� FRQVXPSWLRQ�� UHTXLUHG� WR�H[WUDFW�RQH� WRQ�RI�J\SVXP�VWRQH�� Ȃ� LV� WKH�PRVW�
LPSRUWDQW�SDUDPHWHU� WR� FDOFXODWH� WKH�HIILFLHQF\�RI�PDFKLQHU\�SHUIRUPDQFH�� 7R�
GHWHUPLQH�IXHO�FRQVXPSWLRQ�SHU�WRQ�RI�SURGXFW�LW�LV�QHFHVVDU\�WR�UHFHLYH�DFFXUDWH�
GDWD�RQ�WKH�FXUUHQW�IXHO�FRQVXPSWLRQ�RI�HDFK�PDFKLQHU\�XQLW�LQ�UHDO�WLPH�

7KH�LQLWLDO�SDUW�RI�WKH�SURMHFW�LQFOXGHV�LQVWDOODWLRQ�DQG�UXQ�LQ�WHVW�RI�WHOHPDWLFV�V\VWHP�RQ�PDFKLQHU\��FKRVHQ�EHIRUH��)XUWKHU��WKH�
V\VWHP�ZLOO�EH�VFDOHG�WR�DOO�XQLWV�RI�PDFKLQHU\��RSHUDWLQJ�LQ�WKH�TXDUU\�

'XPS�WUXFNV�DQG�H[FDYDWRUV�DUH�HTXLSSHG�ZLWK�VWDQGDUG�&$1�EXV��6LQFH�YHKLFOHV�ZHUH�UHOHDVHG�DERXW����\HDUV�DJR��GDWD�VHW�LQ�&$1�
EXV�LV�OLPLWHG�Ȃ�WKHUH�LV�QR�GDWD�RQ�IXHO��7KHUHIRUH��LW�ZDV�GHFLGHG�WR�LQVWDOO�IORZ�PHWHUV�GLUHFWO\�LQ�D�IXHO�V\VWHP�WR�SURYLGH�DFFXUDWH�
PHDVXUHPHQW�RI�FXUUHQW�IXHO�FRQVXPSWLRQ�
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62/87Ζ21�

(DFK�GXPS�WUXFN�LV�HTXLSSHG�ZLWK�WZR�IORZ�PHWHUV���LQ�VXSSO\�DQG�UHWXUQ�IXHO�OLQH�RI�HQJLQH��(DFK�H[FDYDWRU�LV�HTXLSSHG�ZLWK�IRXU�IORZ�PHWHUV��
.RPDWVX�3&�����KDV�WZR�HQJLQHV��DQG�DQ�HQJLQH�RI�.RPDWVX�3&�����KDV�WZR�VXSSO\�OLQHV�DQG�WZR�UHWXUQ�OLQHV��)ORZ�PHWHUV�RSHUDWH�LQ�SDLUV��LQ�
GLIIHUHQWLDO�PRGH��+RXUO\�IXHO�FRQVXPSWLRQ�LQ�HDFK�IXHO�OLQH�LV���������O�K�

')0�0DULQH�IXHO�IORZ�PHWHUV�KDYH�EHHQ�LQVWDOOHG�LQ�D�IXHO�V\VWHP�RI�GXPS�WUXFNV�DQG�H[FDYDWRUV�WR�SURYLGH�DFFXUDWH�IXHO�PRQLWRULQJ��7KLV�KDUGZDUH�LV�
GHVLJQHG�IRU�GLUHFW�PHDVXUHPHQW�RI�GLHVHO�IXHO�FRQVXPSWLRQ�RQ�KHDY\�PDFKLQHU\��YHVVHOV��ORFRPRWLYHV��SRZHUIXO�JHQHUDWRUV��PLQLQJ�HTXLSPHQW�

')0�0DULQH�ZLWK�&$1�M�����LQWHUIDFH�ZHUH�FKRVHQ�IRU�WKLV�DLP��)ORZ�PHWHUV�DUH�FRQQHFWHG�WR�D�VLQJOH�GLJLWDO�EXV�ZLWK�FRPPRQ�SRZHU�VXSSO\�
XVLQJ�6��7HFKQRORJ\��$OO�')0�0DULQHV�DUH�FRQILJXUHG�IURP�RQH�SRLQW��6��WHFKQRORJ\�DOORZV�FUHDWLQJ�D�QHWZRUN�RI�XS�WR����')0�0DULQH�IXHO�IORZ�
PHWHUV��'DWD�IURP�DOO�RI�WKHP�LV�WUDQVPLWWHG�WR�D�VLQJOH�&$1�LQSXW�RI�WHOHPDWLFV�XQLW�

'DWD�IURP�IORZ�PHWHUV�LV�WUDQVIHUUHG�WR�WHOHPDWLFV�XQLW��GHVLJQHG�HVSHFLDOO\�IRU�PLQLQJ�PDFKLQHU\�PRQLWRULQJ��DQG��WKHUHDIWHU��LV�VHQW�WR�WHOHPDWLFV
VHUYLFH��%RWK�WHOHPDWLFV�XQLW�DQG�VHUYLFH�ZHUH�GHYHORSHG�E\�7HFKQRWRQ�HQJLQHHUV�

1RZ�WKH�FOLHQW�UHFHLYHV�DOO�QHFHVVDU\�GDWD�RQ�
y LQVWDQW�IXHO�FRQVXPSWLRQ�
y RWDO�IXHO�FRQVXPSWLRQ�

y IXHO�FRQVXPSWLRQ�DQG�HQJLQH�RSHUDWLQJ�WLPH�E\�PRGHV���ΖGOLQJ����2SWLPDO����2YHUORDG����7DPSHULQJ��
y IXHO�FRQVXPSWLRQ�LQ�WKH�VXSSO\�DQG�UHWXUQ�OLQHV�

')0�0DULQH
IXHO�ȵRZ�PHWHUV

')0�0DULQH�LQVWDOOHG�LQ�VXSSO\�X�DQG�UHWXUQ�Y�OLQHV

X Y
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����������������5(68/7

(QJLQHHU�RI�7HFKQRWRQ�WHOHPDWLFV�V\VWHP�SURYLGHU
Ȋ:H�KDYH�FKRVHQ�')0�0DULQH�IORZ�PHWHUV�E\�7HFKQRWRQ�IRU�WKUHH�UHDVRQV��)LUVWO\�� LW� LV�UHOLDEOH�KDUGZDUH��WKDW�ZRUNV�
ZLWKRXW�EUHDNGRZQV�RU�IDLOXUHV�LQ�GLIILFXOW�PDFKLQHU\�RSHUDWLRQ�FRQGLWLRQV��6HFRQGO\��WKHUH�DUH�PRGHOV�RI�')0�0DULQH�
ZLWK�&$1�M�����LQWHUIDFH��7KLV�SURYLGHV�HDV\�FRQILJXUDWLRQ�RI�IORZ�PHWHUV�DQG�HQDEOHV�FRQQHFWLRQ�RI�VHYHUDO�FRXQWHUV�WR�
RQH�&$1�LQSXW�RI�WHOHPDWLFV�XQLW�VLPXOWDQHRXVO\��7KLUGO\��PHDVXUHPHQW�LQDFFXUDF\�LV�QRW�PRUH�WKDQ�s�������WKLV�PHDQV��
DFFXUDWH�IXHO�DFFRXQWLQJ�LV�JXDUDQWHHG��

7HOHPDWLFV�V\VWHP��ZKLFK�ZDV�LQVWDOOHG�RQ�GXPS�WUXFNV�DQG�H[FDYDWRUV��ZRUNV�UHOLDEO\�DQG�LQ�UHDO�WLPH�WUDQVPLWV�LQIRUPDWLRQ�DERXW�
IXHO�FRQVXPSWLRQ�DQG�HQJLQH�RSHUDWLQJ�WLPH��'DWD� LV�H[SRUWHG�WR�VRIWZDUH�SDFNDJHV�WKDW�FDOFXODWH�WKH�HFRQRPLF�HIILFLHQF\�RI�
SURGXFWLRQ�

'DWD�RQ�WKH�RSHUDWLQJ�WLPH�RI�HQJLQHV�LQ�YDULRXV�PRGHV�LV�DOVR�XVHG�WR�SODQ�PDLQWHQDQFH�EDVHG�RQ�WKH�DFWXDO�RSHUDWLQJ�WLPH�RI�
HQJLQH��ZKLFK�VLJQLILFDQWO\�LQFUHDVHV�VHUYLFH�OLIH�RI�PDFKLQHU\�

0DQDJHPHQW�RI�WKH�TXDUU\�H[SHGLWLRXVO\�RYHUVHHV�GDWD�RQ�IXHO�FRQVXPSWLRQ�SHU�WRQ�RI�J\SVXP�VWRQH��ΖQ�WKH�QHDU�IXWXUH��D�
GLJLWDO�HFRQRPHWULF�PRGHO�RI�HQWHUSULVH�ZLOO�EH�EXLOW�RQ�WKH�EDVLV�RI�WKLV�GDWD�

+HDG�RI�WKH�WHFKQLFDO�DQG�VHUYLFH�GHSDUWPHQW�RI�WKH�TXDUU\



'DWD�LV�KLGGHQ�IURP�SXEOLF�DFFHVV�WR�FRPSO\�ZLWK�*'35�UHTXLUHPHQWV�

Ȋ$V�D�WHFKQLFLDQ��Ζ�HVSHFLDOO\�OLNHG�WKDW�7HFKQRWRQ�H[SHUWV�FDPH�WR�XV�DQG�LQVWDOOHG�WHOHPDWLFV�GHYLFHV�RQ�PDFKLQHU\�
GLUHFWO\�LQ�WKH�TXDUU\��ΖQVWDOODWLRQ�ZDV�YHU\�IDVW��ZLWK�PLQLPDO�PDFKLQHU\�GRZQWLPH��:H�SODQ�WR�LQVWDOO�IXHO�IORZ�
PHWHUV�RQ�RWKHU�YHKLFOHV�RI�RXU�TXDUU\��1RZ�WRS�PDQDJHPHQW�RI�RXU�FRPSDQ\�LV�H[DPLQLQJ�D�UHSRUW�RQ�WKH�SURMHFW�
LPSOHPHQWDWLRQ��:H�ORRN�IRUZDUG�WR�PDNLQJ�D�GHFLVLRQ�RQ�LQVWDOODWLRQ�RI�WHOHPDWLFV�V\VWHP�E\�7HFKQRWRQ�DQG�7DOSD�
6ROXWLRQ�DW�RWKHU�PLQLQJ�HQWHUSULVHV�ȋ

'HWDLOV�RQ�WKH�SURMHFW�FDQ�EH�GLVFORVHG�XSRQ�VLJQLQJ�1'$�DQG�ZLWK�WKH�FRQVHQW�RI�RXU�SDUWQHU�
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ƼƯƿƷƲƴƪ���

&86720(5�

7KLHVV�ZDV�IRXQGHG�LQ������DQG�HYHQWXDOO\�EHFDPH�RQH�RI�WKH�ELJJHVW�FRPSDQLHV�LQ�$XVWUDOLD�DQG�$VLD�RQ�FRQVWUXFWLRQ�DQG�PLQHUDO�
H[WUDFWLRQ�PDUNHWV�� 1RZDGD\V� FRPSDQ\� FDUULHV� RXW� VHYHUDO� ODUJH�VFDOH� SURMHFWV� LQ� $XVWUDOLD�� ΖQGRQHVLD�� %RWVZDQD��0RQJROLD��
&DQDGD��&KLOL��ΖQGLD��7KLHVV�H[WUDFWV�YDULRXV�W\SHV�RI�PLQHUDOV��FRDO��LURQ�DQG�FRSSHU�RUH��JROG��GLDPRQGV��([WUDFWLRQ�LV�FRQGXFWHG�
ERWK�E\�JURXQG�DQG�PLQH�PHWKRGV�

7UDFNLQJ�GHYLFH�LV�PRXQWHG�RQ�WKH�PDVW��HTXLSPHQW�JHRORFDWLRQ��WUDQVPLWWLQJ�GDWD�
RQ�ORFDWLRQ�DQG�IXHO�YROXPH�LQ�WDQN��

7KHUH�DUH�WZR�W\SHV�RI�OLJKWLQJ�PDVWV�

/LJKWLQJ�PDVWV�DUH�GHVLJQHG�IRU�LOOXPLQDWLRQ�RI�ZRUNLQJ�VLWHV��SLWV��WUDQVHFW��HWF��ZLWK�
QR�VWDWLRQDU\�SRZHU�VXSSO\��7KHLU�GHVLJQ�IHDWXUHV�DUH�IXHO�WDQN�RI�KLJKHU�YROXPH��
GLHVHO�JHQHUDWRU�IRU����9�GLUHFW�FXUUHQW��OLJKWLQJ�V\VWHP�ZLWK�/('�ODPSV�

9 GRXEOH�PDVW��IXHO�WDQN�YROXPH�����/����N:�WZR�F\OLQGHU�HQJLQH��IXHO�FRQVXPSWLRQ�
��/�SHU�KRXU��FXUUHQW�������������ODPSV��

9 VLQJOH�PDVW��IXHO�WDQN�YROXPH�����/����N:�RQH�F\OLQGHU�HQJLQH��IXHO�FRQVXPSWLRQ�
����/�SHU�KRXU��FXUUHQW�������������ODPSV��

&XVWRPHU��7KLHVV��PLQLQJ�VHUYLFHV�SURYLGHU��$XVWUDOLD�

7DVN��IXHO�YROXPH�PRQLWRULQJ�IRU�PDFKLQHU\�ZRUN�SODQQLQJ

0DFKLQHU\��OLJKWLQJ�PDVWV�ZLWK�GLHVHO�HQJLQHV

6ROXWLRQ��'87�(�IXHO�OHYHO�VHQVRU���WUDFNLQJ�GHYLFH

5HVXOW��UHGXFWLRQ�RI�PDLQWHQDQFH�FRVWV�E\�����GXH�WR�
��������������RSWLPL]DWLRQ�RI�SURGXFWLRQ�SURFHVVHV��

������� ����ƶ� �����0��HPSOR\HHV������������������������ �GROODUV�RI�DQQXDO�QHW�SURILW������������� �GROODUV�RI�HTXLSPHQW�FRVW�
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��������������������7$6.

/LJKWLQJ�PDVWV�HQVXUH�FRQWLQXRXV�RSHUDWLRQ�RI�PLQLQJ�FRPSDQLHV��7LPH�RI�
PDVW
V�RSHUDWLRQ�XQWLO�HPSW\LQJ�RQH�IXHO�WDQN�LV�DERXW�����KRXUV��$IWHU�
WKDW��WHFKQLFDO�VXSSRUW�VSHFLDOLVWV�DUH�VHQW�WR�LW�WR�UHILOO�WKH�WDQN�DQG�PDNH�
FXUUHQW�WHFKQLFDO�LQVSHFWLRQ�

7R�SODQ�RSWLPDO�VFKHGXOH�IRU�WHFKQLFDO�VHUYLFLQJ�RI�PDFKLQHU\��LW�LV�QHFHV�
VDU\� WR�PRQLWRU� UHPDLQLQJ� IXHO� YROXPH� LQ� UHDO� WLPH� DQG� VHQG� GDWD� WR�
GLVSDWFK� VHUYLFH�� )RU� WKDW� SXUSRVH�� IXHO� OHYHO� VHQVRU�� ZKLFK� FDQ� VHQG�
SUHFLVH�IXHO�YROXPH�GDWD�WR�WUDFNLQJ�GHYLFH��LV�QHHGHG�

)XHO�WDQN�RI
KLJKHU�YROXPH
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'87�(�����IXHO�OHYHO�VHQVRUV�DUH�XVHG�IRU�DFFXUDWH�IXHO�YROXPH�PRQLWRULQJ�LQ�WDQNV�RI�OLJKWLQJ�PDVWV�

6HQVRUV�GHWHUPLQH�IXHO�YROXPH�LQ�WKH�WDQN�ZLWK�KLJK�DFFXUDF\��PHDVXULQJ�HUURU�LV��������9ROXPHV�RI�IXHO�UHILOOLQJ�DQG�GUDLQLQJ�DUH�
PHDVXUHG�LQ�UHDO�WLPH�

5HFHLYHG�GDWD�LV�VHQW�WR�WUDFNLQJ�GHYLFH�YLD�56�����GLJLWDO�LQWHUIDFH��IXHO�OHYHO�LQ�PLOOLPHWHUV��IXHO�YROXPH�LQ�OLWHUV��LQIRUPDWLRQ�DERXW�
UHILOOLQJ�DQG�GUDLQLQJ���'DWD�IURP�WUDFNLQJ�GHYLFH�LV�VHQW�WR�3&�RI�GLVSDWFK�VHUYLFH��'DWD�RQ�JHRORFDWLRQ�RI�PDVW��IXHO�YROXPH�LQ�WDQN�
DQG�JHQHUDWRU�RSHUDWLRQ�WLPH�LV�DYDLODEOH�LQ�IRUP�RI�UHSRUWV�DQG�GLDJUDPV�

:KHQ�IXHO�YROXPH�LQ�WDQN�LV������GLVSDWFKHU�GHFLGHV�WR�VHQG�WHFKQLFDO�VHUYLFH�VSHFLDOLVW�WR�WKH�OLJKWLQJ�PDVW��6R��UHILOOLQJ�RI�IXHO�WDQN�
DQG�PDLQWHQDQFH�RI�OLJKWLQJ�PDVWV�RFFXUV�DW�WKH�PRPHQW�ZKHQ�LW
V�QHFHVVDU\�

�62/87Ζ21�

����/

� /���

/���

5HȴOOLQJ�����/ )XHO�FRQVXPSWLRQ

)XHO�YROXPH�LQ�WDQN�FKDUW�������������������������������������������������������������������������������)XHO�OHYHO�VHQVRU

����

ZZZ�MY�WHFKQRWRQ�FRP��

0LQLQJ�PDFKLQHU\�
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��������������5(68/7

$OO�IXHO�OHYHO�VHQVRUV�DUH�ZRUNLQJ�LQ�QRUPDO�PRGH�DQG�ZLWK�WKH�GHFODUHG�DFFXUDF\��'XH�WR�UDSLGLW\�LQ�UHFHLYLQJ�LQIRUPDWLRQ�DERXW�IXHO�
YROXPH�LQ�WDQN��LW�EHFDPH�SRVVLEOH�WR�RSWLPL]H�URXWHV�DQG�VFKHGXOH�RI�WHFKQLFDO�VHUYLFH��)XHO�FRVWV�DQG�RYHUKHDG�FRVWV�RI�WHFKQLFDO�
VHUYLFH�GHFUHDVHG�E\�����

'87�(�����IXHO�OHYHO�VHQVRUV�ZHUH�PRXQWHG�RQ�����OLJKWLQJ�PDVWV�IRU�PRUH�WKDQ�D�\HDU�DJR��6HQVRUV�DUH�ZRUNLQJ�WRJHWKHU�ZLWK�
WUDFNLQJ�GHYLFHV��2Q�GLVSDWFKHU
V�UHTXHVW�GDWD�RQ�IXHO�YROXPH�LQ�WDQN�RI�OLJKWLQJ�PDVWV�LV�VHQW�

*UHJRU\�9ROHMNR��7HFKQRWRQ

$SXUED�3DXO��7KLHVV�FRPSDQ\

Ȋ'87�(�IXHO�OHYHO�VHQVRUV�LV�UHOLDEOH�DQG�DFFXUDWH�GHYLFH�IRU�IXHO�YROXPH�PHDVXUHPHQW��7HFKQRWRQ�SURGXFHV�D�
ZLGH�UDQJH�RI�IXHO�OHYHO�VHQVRUV�ZLWK�YDULRXV�OHQJWKV�DQG�LQWHUIDFHV�IRU�DOO�NLQGV�RI�YHKLFOHV�DQG�VWDWLRQDU\�WDQNV��
)XHO�OHYHO�VHQVRUV�ZLWK�56�����GLJLWDO�LQWHUIDFH�ZHUH�PRXQWHG�RQ�IXHO�WDQNV�RI�OLJKWLQJ�PDVWV��7KHVH�VHQVRUV�DUH�
FRPSDWLEOH�ZLWK�WUDFNLQJ�GHYLFHV�RI�ZRUOGȇV�OHDGLQJ�PDQXIDFWXUHUV�ȋ

Ȋ7HFKQRWRQ�SURGXFWV�Ȃ�RSWLPDO�FKRLFH�IRU�RXU�HTXLSPHQW��ZKLFK�LV�RSHUDWHG�LQ�KDUVK�HQYLURQPHQW��KLJK�WHPSHUD�
WXUH�DQG�VWURQJ�ZLQGV���:H�KDYH�VHHQ�KLJK�UHOLDELOLW\�DQG�HIILFLHQF\�RI�GHYLFHV��'87�(� IXHO� OHYHO�VHQVRUV�ZRUN�
FRQWLQXRXVO\�LQ�FRQMXQFWLRQ�ZLWK�WUDFNLQJ�GHYLFHV��XVHG�E\�RXU�FRPSDQ\��:H�DUH�JRLQJ�WR�PRXQW�PRUH�7HFKQRWRQ�
SURGXFWV�RQ�OLJKWLQJ�PDVWV�DQG�RWKHU�HTXLSPHQW�ȋ
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0$&+Ζ1(5<�

&86720(5

���PDFKLQHU\�XQLWV�DUH�XVHG�IRU�GLJJLQJ�DQG�JURXQG�IRUPLQJ�ZRUNV��IRU�EXON�FDUJR�WUDQVSRUWDWLRQ��
IRU�HPSOR\HHV�WUDQVSRUWDWLRQ�

9LF� )ORULGR
V� ILHOG� RI� DFWLYLW\� LV� URDG� EXLOGLQJ� DQG�PDLQWHQDQFH��:RUNV� DUH� FDUULHG� RXW� RQ� WKH�
VRXWKHDVW�RI�1HJURV�LVODQG��3KLOLSSLQHV��

9HKLFOHV�DQG�URDG�EXLOGLQJ�PDFKLQHU\�RI�&KLQHVH�EUDQGV�DUH�XVHG�
9 -$&�GXPS�WUXFNV���[��ZKHHO�FRQILJXUDWLRQ��FDSDFLW\����W��HQJLQH�YROXPH������/��HQJLQH�SRZHU�����K�S���IXHO�WDQN�YROXPH�����/��

9 /RQNLQJ�IURQW�HQG�ORDGHUV��FDSDFLW\�����W��HQJLQH�YROXPH�����/��HQJLQH�SRZHU�����K�S���IXHO�WDQN�YROXPH�����/��
9 /RQNLQJ�H[FDYDWRUV��EXFNHW�YROXPH�����P���HQJLQH�YROXPH�����/��HQJLQH�SRZHU�����K�S���IXHO�WDQN�YROXPH�����/��
9 +\XQGDL�PLQLEXVHV��HQJLQH�YROXPH�����/��HQJLQH�SRZHU�����K�S���IXHO�WDQN�YROXPH����/��

9 6LQRWUXN�GXPS�WUXFNV���[��ZKHHO�FRQILJXUDWLRQ��FDSDFLW\����W��HQJLQH�YROXPH�����/��HQJLQH�SRZHU�����K�S���IXHO�WDQN�YROXPH�����/��

&XVWRPHU��9LF�)ORULGR��HQWUHSUHQHXU��3KLOLSSLQHV�

7DVN��IXHO�WKHIW�SUHYHQWLRQ�RQ�URDG�EXLOGLQJ�PDFKLQHU\

0DFKLQHU\��H[FDYDWRUV��GXPS�WUXFNV��ORDGHUV

6ROXWLRQ��'87�(�*60�IXHO�OHYHO�VHQVRU

5HVXOW��IXHO�FRVWV�UHGXFWLRQ��GULYHUV�VWRSSHG�
��������������VWHDOLQJ�IXHO�IURP�WDQN�

6LQRWUXN�GXPS�WUXFNV +\XQGDL�PLQLEXVHV -$&�GXPS�WUXFNV /RQNLQJ�H[FDYDWRUV/RQNLQJ�IURQW�HQG�ORDGHUV

0DQLOOD

1HJURV
,VODQG�

3+,/,33,1(6

ZZZ�MY�WHFKQRWRQ�FRP��
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��������������������7$6.�

$QRWKHU�SUREOHP�LV�LQHIIHFWLYH�RSHUDWLRQ�RI�YHKLFOHV��ΖW�LV�FRPPRQ�IRU�
GULYHUV�WR�KDYH�ORQJ�EUHDNV�RU�FRPLQJ�EDFN�ODWH�IURP�OXQFK��7KHUH�LV�QR�
ZD\�WR�FRQWURO�GULYHUV�E\�SHUVRQDO�YLVLWV�EHFDXVH�ZRUNLQJ�VLWHV�DUH�IDU�
DZD\�IURP�HDFK�RWKHU�

)XHO�WKHIW�LV�FRPPRQ�LQ�3KLOLSSLQHV��$YHUDJH�VDODU\�LV�OHVV�WKDQ�������&RVW�
RI� GLHVHO� IXHO� LV� DERXW� ������ SHU� OLWHU�� )XHO� GUDLQ� DQG� IXUWKHU� UHVDOH�
EHFDPH�D�SURILWDEOH�DFWLYLW\�IRU�PDQ\�GULYHUV��LQFOXGLQJ�WKRVH�ZKR�ZRUN�
RQ�FXVWRPHU
V�YHKLFOHV�

7R� VROYH� WKHVH� SUREOHPV� FXVWRPHU� FRQWDFWHG� 7HFKQRWRQ
V� UHJLRQDO�
LQWHJUDWRU�� 7KH� WDVN� ZDV� WR� UHFHLYH� YDULRXV� LQIRUPDWLRQ� LQ� UHDO� WLPH��
YHKLFOH
V� ORFDWLRQ�� IXHO�YROXPH� LQ� WDQN�� ILOOLQJ�DQG�GUDLQLQJ�� UHSRUWV�RQ�
HQJLQH�KRXUV�DQG�LGOH�WLPH��6ROXWLRQ�VKRXOG�EH�XQLYHUVDO�IRU�DOO�W\SHV�RI�
YHKLFOHV�ZLWK�QR�QHHG�RI�FRPSOH[�PDLQWHQDQFH�

)XHO�WKHIW�IURP�WDQN
FDXVHV�JUHDW�ORVVHV

ZZZ�MY�WHFKQRWRQ�FRP� 49
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9 UHSRUWV�RQ�HQJLQH�KRXUV�DQG�LGOH�WLPH�

6HQVRUV�PHDVXUH�IXHO�YROXPH�LQ�WDQN�ZLWK�KLJK�DFFXUDF\��LQDFFXUDF\�LV�MXVW������9ROXPHV�RI�
ILOOLQJ�DQG�GUDLQLQJ�IURP�WDQN�LV�PHDVXUHG�DQG�UHSRUWHG�LQ�UHDO�WLPH�

9 �LQIRUPDWLRQ�DERXW�ILOOLQJ�DQG�GUDLQLQJ�HYHQWV��SUHFLVH�YROXPH�DQG�SODFH�RI�WKH�HYHQW��

)RU�DFFXUDWH�IXHO�YROXPH��URXWH�DQG�ORFDWLRQ�PRQLWRULQJ�'87�(�*60�IXHO�OHYHO�VHQVRUV�ZHUH�
PRXQWHG�RQ�FXVWRPHU
V�YHKLFOHV��

FRPELQDWLRQ�

'87�(�*60�GHWHFWV�YHKLFOH
V�ORFDWLRQ�DQG�VHQGV�IROORZLQJ�GDWD�WR�IOHHW�RSHUDWRU
V�FRPSXWHU�

9 URXWH�DQG�ORFDWLRQ�RI�YHKLFOHV�

25)��WHOHPDWLFV�VHUYLFH�DOORZV�WR�GLVSOD\�YHKLFOH�RSHUDWLRQ�GDWD�LQ�DQ�HDV\�WR�XVH�IRUP��UHSRUWV��FKDUWV��GLDJUDPV��

'87�(�*60�LV�ȊWZR�LQ�RQHȋ�GHYLFH��ΖW�FRPELQHV�IXHO�OHYHO�VHQVRU�ZLWK�WHOHPDWLFV�XQLW��'87�(�
*60�LV�HDV\�WR�LQVWDOO�DQG�LW�LV�PRUH�UHVLVWDQW�WR�LQWHUIHUHQFH�WKDQ�VWDQGDUG�mVHQVRU���WHUPLQDO}

9 IXHO�OHYHO�LQ�PLOOLPHWHUV�DQG�IXHO�YROXPH�LQ�OLWHUV�

�62/87Ζ21�

'87�(�*60�IXHO�OHYHO�VHQVRU�±
IXHO�YROXPH�PHDVXUHPHQW
DQG�ORFDWLRQ�GHWHFWLRQ

��

'87�(�*60�IXHO�OHYHO�VHQVRU�±

*60

25)��WHOHPDWLFV�VHUYLFH�±
GDWD�YLVXDOL]DWLRQ

����/

����/

����/

'LVFKDUJH����/ 5HILOOLQJ�����/

&KDQJH�RI�WKH�IXHO
YROXPH�LQ�WDQN

5RXWH�DQG�ORFDWLRQ
PRQLWRULQJ

ZZZ�MY�WHFKQRWRQ�FRP��
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��������������5(68/7

$IWHU�'87�(�*60�LQVWDOODWLRQ�FXVWRPHU�FDQ�FRQWURO�WKH�URXWH�DQG�ORFDWLRQ�RI�YHKLFOHV�

0DQLSXODWLRQ�ZLWK�IXHO�DQG�PLVXVH�RI�YHKLFOHV�KDG�VWRSSHG��'DWD�RQ�IXHO��UHPDLQLQJ�IXHO�LQ�WDQN��ILOOLQJ�DQG�GUDLQLQJ��LV�DOZD\V�DYDLODEOH�

����IXHO�HFRQRP\�

$OH[H\�3LQFKXN��7HFKQRWRQ

9LF�)ORULGR��HQWUHSUHQHXU

Ȋ7KH�WDVN�ZDV�WR�SURYLGH�DQ�HIIHFWLYH�IXHO�PRQLWRULQJ�DQG�YHKLFOH�WUDFNLQJ�V\VWHP�WKDW�ZRXOG�EH�VXLWDEOH�IRU�
GLIIHUHQW�YHKLFOHV��GXPS�WUXFNV��PLQLEXVHV��H[FDYDWRUV�DQG�RWKHU�URDGEXLOGLQJ�PDFKLQHU\��

:H�GHFLGHG�WR�XVH�'87�(�*60�IXHO�OHYHO�VHQVRU��)RU�PRUH�WKDQ�KDOI�D�\HDU��'87�(�*60�LQ�FRQMXQFWLRQ�ZLWK�
25)��WHOHPDWLFV�VHUYLFH�SURYLGHV�FXVWRPHU�ZLWK�DOO�QHFHVVDU\�GDWD�ȋ

Ȋ7HFKQRWRQ�RIIHUHG�XQLTXH�VROXWLRQ�Ȃ�RQH�GHYLFH�WKDW�FDQ�ERWK�PHDVXUH�IXHO�DQG�GHWHFW�ORFDWLRQ��'87�(�*60�IXHO�OHYHO�VHQVRUV�DUH�IDVW�WR�
LQVWDOO��VR�WKH�GRZQWLPH�RI�YHKLFOHV�EHFDXVH�RI�LQVWDOODWLRQ�ZDV�VKRUW��6HQVRUV�ZRUN�UHOLDEO\�LQ�KDUVK�HQYLURQPHQW��GXVW��KLJK�KXPLGLW\��
KHDW���ZKLFK� LV�FRPPRQ�IRU�SODFHV�RI�PDFKLQHU\�RSHUDWLRQ��'87�(�*60�ZHUH� LQVWDOOHG�RQ����PDFKLQHU\�XQLWV� �YHKLFOHV�� ORDGHUV��
H[FDYDWRUV���7KDQNV�WR�����IXHO�FRQVXPSWLRQ�HFRQRP\��LW�WRRN�OHVV�WKDQ�WKUHH�ZHHNV�WR�UHWXUQ�FRVWV�RI�SXUFKDVLQJ�WKLV�HTXLSPHQW�ȋ�
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0$&+Ζ1(5<�

&86720(5�

*RPHO�UDLOURDG�WUDQVSRUWDWLRQ�FRPSDQ\�ZDV�IRXQGHG�LQ�������ΖW�FDUULHV�RXW�GHOLYHU\�RI�YDULRXV�FDUJRHV�DOO�RYHU�WKH�ZRUOG�E\�UDLO�DQG�
RWKHU�PRGHV�RI�WUDQVSRUW��*RPHO�UDLOURDG�WUDQVSRUWDWLRQ�FRPSDQ\�SRVVHVVHV�YDULRXV�UDLOZD\�FDUV��FRYHUHG��SODWIRUPV��FLVWHUQV���
FRQWDLQHUV��DXWRPRELOH�DQG�WUDFWRU�YHKLFOHV��WUXFNV��EXVHV��ORDGHUV��VHPL�WUDLOHUV��UHIULJHUDWRUV��YDQV��

$PNRGRU������FDUU\LQJ�FDSDFLW\������NJ�� LV�HTXLSSHG�ZLWK�D�GLHVHO�HQJLQH'�
�������UDWHG�SRZHU�����KS�

$PNRGRU������FDUU\LQJ�FDSDFLW\������NJ��LV�HTXLSSHG�ZLWK�D�GLHVHO�HQJLQH
'��������UDWHG�SRZHU�����KS�

%RWK�PRGHOV�KDYH�D�����OLWHU�IXHO�WDQN��6WDQGDUG�IXHO�FRQVXPSWLRQ�LV���Ȃ������
OLWHUV�SHU�PDFKLQH�KRXU��GHSHQGLQJ�RQ�WKH�W\SH�RI�ZRUN�GRQH��

/DUJH� DPRXQW� RI� ORDGLQJ� DQG� XQORDGLQJ� RSHUDWLRQV� DW� FRPSDQ\
V� VLWHV� LV�
SHUIRUPHG�E\�XQLYHUVDO�ZKHHO�ORDGHUV�$PNRGRU�����DQG�$PNRGRU�����

&XVWRPHU��*RPHO�UDLOURDG�WUDQVSRUWDWLRQ�FRPSDQ\��%HODUXV�

�$PNRGRU�ZKHHO�ORDGHUV�0DFKLQHU\�

�IXHO�WDQN�PRQLWRULQJ��YHKLFOH�SRVLWLRQ�DQG�URXWH�PRQLWRULQJ �7DVN� �

�'87�(�*60�IXHO�OHYHO�VHQVRU�6ROXWLRQ�

�������IXHO�FRVWV�VDYLQJ�5HVXOW��

ZZZ�MY�WHFKQRWRQ�FRP��
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����������������������7$6.�

6WDQGDUG� IXHO� FRQVXPSWLRQ� RI� ZKHHO� ORDGHU� LV� GHWHUPLQHG� GHSHQGLQJ� RQ�
RSHUDWLRQ�PRGH��JURXQG�JUDGLQJ�� ORDGLQJ�RI�VRLOV��PRYHPHQW�RI�FDUJR��VQRZ�
FOHDQLQJ��VZHHSLQJ��RSHUDWLRQ�ZLWK�ERRP��WUDQVSRUW�PRGH��)XHO�FRQVXPSWLRQ�
TXRWDV��GHSHQGLQJ�RQ�WKH�W\SH�RI�ZRUN��LV�LQ���WR������OLWHUV�SHU�PDFKLQH�KRXU�
UDQJH��L�H��FDQ�GLIIHU�LQ�����WLPHV�

:KHHO�ORDGHUV�SHUIRUP�ZRUN�DW�YDULRXV�ORDGLQJ�DQG�XQORDGLQJ�VLWHV�RI�*RPHO

/RDGLQJ�DQG�XQORDGLQJ�SRLQWV�DUH�ORFDWHG�IDU�DZD\�IURP�HDFK�RWKHU��'XUDWLRQ�DQG�W\SH�RI�ZRUN�SHUIRUPHG�FDQQRW�EH�PRQLWRUHG�
YLVXDOO\��/DFN�RI�FRQWURO�OHDGV�WR�VLWXDWLRQ�ZKHQ�GULYHUV�RYHUVWDWH�YROXPH�RI�ZRUN�GRQH�DQG�YROXPH�RI�IXHO�XVHG�Ȃ�WKH�VXUSOXV�LV�WDNHQ�
E\�GULYHUV�DQG�RWKHU�HPSOR\HHV�IRU�SHUVRQDO�XVH��$V�D�UHVXOW��WKH�FRPSDQ\�LQFXUV�XQQHFHVVDU\�ILQDQFLDO�ORVVHV�

UDLOURDG� WUDQVSRUWDWLRQ� FRPSDQ\�� 6LWHV� DUH� ORFDWHG� LQ�*RPHO� UHJLRQ� �&LW\� RI�
*RPHO��=KORELQ��.DOLQNRYLFKL��=KLWNRYLFKL��<HOVN��5RJDFKHY�DQG�RWKHUV��
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�ƺƯǂƯƷƲƯ

'87�(� *60� PHDVXUHV� IXHO� YROXPH� LQ� WKH� WDQN� ZLWK� KLJK� DFFXUDF\��
0HDVXUHPHQW� LQDFFXUDF\� LV� OHVV� WKDQ� ���� 7KH� VHQVRU� PHDVXUHV� DPELHQW�
WHPSHUDWXUH�DQG�PDNHV�DQ�DXWRPDWLF�GDWD�FRUUHFWLRQ�WR�SURYLGH�FXVWRPHU�
ZLWK�FOHDU�DQG�VROLG�LQIRUPDWLRQ�RQ�IXHO�YROXPH�

'87�(�*60� VHQGV� UHDO�WLPH�RQ�ERDUG�5HSRUWV� WR�25)�� WHOHPDWLFV� VHUYLFH��
2QERDUG�5HSRUWV�FRQWDLQ�

9 QRWLILFDWLRQV� RQ� (YHQWV�� �UHIXHOLQJ� ��� �IXHO� GUDLQ��� ȊHQJLQH� VWDUW�VWRSȋ�
LQGLFDWLQJ�WKH�WLPH�DQG�SODFH�RI�WKH�(YHQW�

)RU� DFFXUDWH�PRQLWRULQJ� RI� IXHO� YROXPH� LQ� IXHO� WDQN�� DV�ZHOO� DV� IRU�ZKHHO��
ORDGHUV�SRVLWLRQ�DQG�URXWH�WUDFNLQJ�RYHU�*36�*/21$66��'87�(�*60�IXHO�OHYHO�
VHQVRUV�ZHUH�LQVWDOOHG�

'87�(�*60�Ȃ�LV�D�WZR�LQ�RQH�GHYLFH��IXHO�OHYHO�VHQVRU�DQG�YHKLFOH�WHOHPDWLFV�
XQLW� LQ� RQH� ERG\�� '87�(� *60� KDV� VLJQLILFDQW� DGYDQWDJHV� RYHU� VWDQGDUG�
FRPELQDWLRQ� ȊVHQVRU� �� WUDFNHUȋ�� '87�(� *60� LV� LQVWDOOHG�� FRQQHFWHG� DQG�
FRQILJXUHG�TXLFNHU�EHFDXVH�WZLFH�OHVV�RSHUDWLRQV�VKRXOG�EH�SHUIRUPHG�

9 UHSRUWV�RQ�RSHUDWLRQ�DQG�LGOLQJ�WLPH

9 IXHO�OHYHO��PP��DQG�IXHO�YROXPH��O��LQ�WKH�WDQN��

9 URXWH��ORFDWLRQ�DQG�VSHHG�RI�ZKHHO�ORDGHU�

����O

����O

����O

)XHO�GUDLQ����O 5HIXHOLQJ�����O

&KDQJH�RI�IXHO�YROXPH�LQ�WDQN

3RVLWLRQ�DQG�URXWH�PRQLWRULQJ

*60

'87�(�*60�IXHO
OHYHO�VHQVRU

ZZZ�MY�WHFKQRWRQ�FRP��

5RDG�FRQVWUXFWLRQ�DQG�VSHFLDO�PDFKLQHU\�
:KHHO�ORDGHU��%HODUXV
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�������ƺƯƱƽƵǆƼƪƼ���

'87�(�*60�IXHO�OHYHO�VHQVRUV�ZHUH�LQVWDOOHG�RQ�$PNRGRU�ZKHHO�ORDGHUV�LQ�-DQXDU\�������5HVXOW�Ȃ�����VDYLQJ�RI�IXHO�FRVWV��GHSHQGLQJ�
RQ�SDUWLFXODU�YHKLFOH�

7KH�HIIHFW�LV�H[SODLQHG�E\�WZR�IDFWRUV��)LUVW��LQIRUPDWLRQ�RQ�YHKLFOH
V�ORFDWLRQ�DQG�SHUIRUPDQFH�GLVSOD\HG�E\�25)��WHOHPDWLFV�VHUYLFH�
DOORZV�DFFXUDWHO\�GHWHUPLQH�W\SH�RI�ZRUN�GRQH�E\�YHKLFOH��)XHO�DFFRXQWLQJ�LV�QRZ�EDVHG�RQ�DFWXDO�WLPH�VSHQW�IRU�D�SDUWLFXODU�RSHUD�
WLRQ��QRW�RQ�EDVLV�RI�TXRWDV��6HFRQG��IXHO�WKHIW�IURP�WDQN��ZKLFK�SUHYLRXVO\�ZDV�D�FRPPRQ�SUDFWLFH�E\�VRPH�HPSOR\HHV�RI�WKH�
FRPSDQ\��EHFDPH�LPSRVVLEOH�DIWHU�WKH�LQVWDOODWLRQ�RI�'87�(�*60�

(OHQD�*XUVND\D��&.37�*RPHO��7HFKQRWRQ¶V�SDUWQHU�

9DOHUL\�9ROFKNRY��*RPHO�UDLOURDG�WUDQVSRUWDWLRQ�FRPSDQ\
�2SHUDWLQJ� H[SHULHQFH� KDV� VKRZQ� WKDW� '87�(� *60� IXHO� OHYHO� VHQVRU� LV� DFFXUDWH� DQG� UHOLDEOH� WRRO� IRU� IXHO�
PRQLWRULQJ��'DWD�UHFHLYHG�IURP�WKH�VHQVRU�VHUYH�DV�D�EDVLV�IRU�HIIHFWLYH�PDQDJHPHQW�GHFLVLRQV�RQ�IXHO�HFRQRP\�
LQ�RXU� FRPSDQ\�� 7HFKQRWRQ
V�SURGXFW�ZRUNV� UHOLDEO\�DQG�GRHV�QRW� UHTXLUH�DGGLWLRQDO� FRVWV� IRU� FRQWLQXRXV�
RSHUDWLRQ��:H
UH�SODQQLQJ�WR�HTXLS�RWKHU�WUDFWRUV�DQG�YHKLFOHV�RI�RXU�FRPSDQ\�ZLWK�'87�(�*60��

�*RPHO�UDLOURDG�WUDQVSRUWDWLRQ�FRPSDQ\�LV�VROYLQJ�D�WDVN�RI�LQFUHDVLQJ�HIILFLHQF\�RI�PDFKLQHU\�RSHUDWLRQ�DQG�
PLQLPL]LQJ� IXHO�PLVXVH�DQG� WKHIW�� 7KHUH�ZDV�DOVR�D�QHHG�RI� KDYLQJ� UHDO�WLPH� LQIRUPDWLRQ�RQ�PDFKLQHU\�
ORFDWLRQ�ZLWKLQ�ORDGLQJ�DQG�XQORDGLQJ�SRLQWV�RI�WKH�FRPSDQ\��ΖW�LV�SRVVLEOH�WR�VROYH�DOO�WKHVH�WDVNV�E\�LQVWDOOLQJ�
RQO\�RQH�GHYLFH�WR�ZKHHO� ORDGHUV�Ȃ�'87�(�*60�IXHO� OHYHO�VHQVRU�IURP�7HFKQRWRQ��7KH��WZR�LQ�RQH��GHVLJQ�
DOORZHG�XV�RQ�RQH�KDQG��WR�UHGXFH�WLPH�DQG�PDNH�OHVV�HIIRUWV�IRU�HTXLSPHQW�LQVWDOODWLRQ��DQG�RQ�WKH�RWKHU��WR�
PLQLPL]H�FXVWRPHU
V�PDFKLQHU\�GRZQWLPH�FDXVHG�E\�WHOHPDWLFV�HTXLSPHQW�LQVWDOODWLRQ�SURFHVV��
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0$&+Ζ1(5<

&86720(5

$5./LQH�SURYLGHV�VHUYLFHV�LQ�)XHO�PDQDJHPHQW�WR�ILQG�WKH�EHVW�ZD\�IRU�D�FXVWRPHU�WR�ORZHU�IXHO�FRVWV�DQG�LQFUHDVH�HIILFLHQF\��
7KHLU� FXVWRPHUV� IURP�EDQN� VSKHUH� KDYH� ODUJH� QHWZRUN� RI� JHQHUDWRUV�� $5./LQH�++2�1LJHULD� OWG� XWLOL]HV� D� &25(�$QDO\VLV� WKDW�
LQYHVWLJDWHV�WKH�LVVXHV�DQG�SUREHV�GHHSHU�WR�XQFRYHU�EDVH�FDXVHV�ZLWKLQ�WKH�FRPSDQ\��7KDW�DQDO\VLV�LV�FHQWHUHG�RQ�WKH�IRXU�DUHDV�RI�
5HYHQXH��)LQDQFH��3HRSOH�DQG�7HFKQRORJ\��&RPSDQ\�SUHSDUH�D� UHFRPPHQGDWLRQ� WR�DGGUHVV� WKH�FULWLFDO� LVVXHV�GLVFRYHUHG�DQG�
VXJJHVW�DSSURSULDWH�VROXWLRQV�DQG�WKHLU�EXVLQHVV�LPSDFW�DQG�WKH�SULFLQJ�IRU�XV�WR�HQJDJH�RXU�SDUWQHUV�

)XHO�&RQVXPSWLRQ�

9 ����ORDG�ZLWK�IDQ�Ȃ������/�K

3HUPDQHQW�VXSSO\�RI�HOHFWULFLW\�LV�WKH�EDVLV�IRU�EDQN
V�XQLQWHUUXSWHG�RSHUDWLRQ��
JXDUDQWHHLQJ�WLPHO\�ILQDQFLDO�WUDQVDFWLRQV�DQG�VHFXULW\�RI�FXVWRPHU�GHSRVLWV��ΖQ�
WKH�HOHFWULFDO�QHWZRUN�RI�$IULFDQ�FRXQWULHV��WKHUH�DUH�IUHTXHQW�SRZHU�RXWDJHV��
'LHVHO�JHQHUDWRUV�DUH�XVHG�IRU�EDFNXS�SRZHU�VXSSO\�

9 ����ORDG�ZLWK�IDQ�Ȃ�������/�K

%\�WHFKQLFDO�FKDUDFWHULVWLFV�RSWLPDO�FKRLFH�LV�&$7�JHQHUDWRUV��ΖQ�WKH�EDQN�
ILHOG�GLHVHO�JHQHUDWRU�SRZHU�UDWLQJ�����N9$�����+]������USP�����9��

9 �����ORDG�ZLWK�IDQ�Ȃ�������/�K

&XVWRPHU��$5.OLQH�(QWHUSULVHV�/WG���1LJHULD��DQG�$5.OLQH�++2�LQYHVWPHQW�/WG

)XHO�PDQDJHPHQW�DQG�FRVWV�UHGXFWLRQ�RQ�JHQHUDWRUV7DVN��

'LHVHO�JHQHUDWRUV0DFKLQHU\��

')0�IXHO�IORZ�PHWHUV���WUDFNLQJ�GHYLFH6ROXWLRQ��

)XHO�FRVWV�UHGXFWLRQ�XS�WR������5HVXOW��
PRQLWRULQJ�RI�HQJLQH�ORDG�DQG�ZRUNLQJ�KRXUV

&$7�GLHVHO�JHQHUDWRU

ZZZ�MY�WHFKQRWRQ�FRP��

'LHVHO�SRZHU�SODQWV�
'LHVHO�JHQHUDWRUV��1LJHULD
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��������������������7$6.

9 *HQHUDWRU�KRXUV�UXQ�

9 %DWWHU\�YROWDJHV�

7KH�WDVN�LV�WR�PRQLWRU�DOO�WKLV�GDWD�UHPRWHO\�LQ�UHDO�WLPH�WR�UHGXFH�PDLQWHQDQFH�FRVWV�DQG�SUHYHQW�IXHO�WKHIWV�

9 3RZHU�TXDOLW\�DQG�530V�

7KH�FXVWRPHU�DVVLJQV�WKH�WDVN�WR�HTXLS�JHQHUDWRUV�ZLWK�UHPRWH�PRQLWRULQJ�V\VWHP�RI�IXHO�FRQVXPSWLRQ�WR�EH�DEOH�WR�JHW�WKH�
IROORZLQJ�LQIRUPDWLRQ�

9 )XHO�FRQVXPSWLRQ�DW�DOO�HQJLQH�PRGHV��LGOLQJ��RSWLPDO�DQG�IXOO�ORDG��

0RVW�1LJHULDQ�EXVLQHVVHV�UHO\�RQ�GLHVHO�SRZHUHG�JHQHUDWRUV�EHFDXVH�RI�
WKH�SRRU�HOHFWULFLW\� LQIUDVWUXFWXUH��7KDW� LV�ZK\�EDQN� LQGXVWU\�KDV� ODUJH�
QHWZRUN� RI� RZQ� JHQHUDWRUV� WR� HQVXUH� XQLQWHUUXSWHG� VHUYLFHV� WR� WKHLU�
FXVWRPHUV�� )RU� EDQN� LQGXVWU\� LW� LV� HVVHQWLDO� WR� VWD\� RQOLQH� ZKHQ�
FRPPHUFLDO�SRZHU�IDLOV��.HHSLQJ�DQ�H\H�RQ�PXOWLSOH�UHPRWH�JHQHUDWRUV�
DFURVV� D� UHJLRQ� FDQ� JHW� FRPSOLFDWHG� DV� HDFK� JHQHUDWRU� PD\� VWDUW� LWV�
RSHUDWLRQ�DW�GLIIHUHQW�WLPHV��DQG�FRQVXPH�IXHO�DW�GLIIHUHQW�UDWHV�

)XHO�PRQLWRULQJ�LV�D�KXJH�FRQFHUQ�IRU�PRELOH�RU�VWDWLRQDU\�JHQHUDWRUV�WKDW�
DUH� XVHG� WR� SURYLGH� EDFN�XS� SRZHU�� 7KH� LPSRUWDQW� WDVN� LV� WR�PRQLWRU�
JHQHUDWRU�RSHUDWLRQ�WLPH�DQG�LWV�IXHO�HFRQRP\�

9 7HPSHUDWXUH�WUHQGV�
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�ƺƯǂƯƷƲƯ

')0����'�&$1�DOORZV�WR�JHW�PHVVDJHV�UHPRWHO\�IRU�IHHG�DQG�UHYHUVH�IXHO�IORZ�UDWHV�VHSDUDWHO\��QHW�IXHO�FRQVXPSWLRQ�RI�HQJLQH�DQG�
IXHO�WHPSHUDWXUH�LQ�UHDO�WLPH��$OVR��&$1�LQWHUIDFH�DOORZV�WR�VHQG�UHDG\�SDUDPHWHUV�LQ�OLWHUV��JDOORQV��WKDW�PDNHV�����DFFXUDF\�RI�IXHO�
PHDVXUHPHQW�DQG�GLVSOD\�GDWD�RQ�VHUYHU��(DFK�')0�IXHO� IORZ�PHWHU�KDV�RSWLRQ�RI�UHFRUGLQJ�PRGHV�RI�HQJLQH�RSHUDWLRQ�DQG�
SHUIRUPV�VHOI�GLDJQRVWLFV�WR�GHWHFW�LQWHUIHUHQFH�LQWR�V\VWHP�DQG�SUHYHQW�IXHO�WKHIW���7KH�IROORZLQJ�RQOLQH�UHSRUWV�ZHUH�FUHDWHG�IRU�D�
FXVWRPHU��

')0�IXHO� IORZ�PHWHUV�DUH�PRXQWHG� LQWR�HQJLQH�V\VWHP�WR�PHDVXUH� WRWDO� IXHO�
HFRQRP\�� KRXUO\� IXHO� FRQVXPSWLRQ�� DOVR� HQJLQH� ZRUNLQJ� KRXUV� DQG� IXHO�
WHPSHUDWXUH��%HVLGHV��WKDW�WRWDO�IXHO�PRQLWRULQJ�V\VWHP�JLYH�FXVWRPHU�SRVVLELOLW\�
WR�NQRZ�DERXW�JHQHUDWRU�SRZHU��EDWWHU\�YROWDJH�DQG�USP��ΖW�LV�SRVVLEOH�WR�VHW�XS�
HPDLO�QRWLILFDWLRQV�DERXW�DQ\�UDSLG�FKDQJHV�� ΖQ�WKLV�FDVH�GLIIHUHQWLDO�IXHO�IORZ�
PHWHU�ZDV�XVHG�Ȃ�')0����'�ZLWK�&$1�LQWHUIDFH��

�����������������5HSRUW�Ȋ7RWDO�6WDWLVWLFVȋ��������������������������������������������������������������������������5HSRUW�Ȋ)XHO�FRQVXPSWLRQ�DQG�(QJLQH�KRXUVȋ

��������������5HSRUW�LQ�25)��WHOHPDWLFV�VHUYLFH���������������������������������������������������������������������5HSRUW�LQ�25)��YLUWXDO�GDVKERDUG

)HHG�FKDPEHU
�5HYHUVH�FKDPEHU
�)XHO�PDVV�ÀRZ�UDWH

��O�K
�������� �������� 7LPH

���O�K

���O�K

����O�K

����O�K

���������

,QVWDQW�IXHO�
FRQVXPSWLRQ�

���

���

���

���

��

�

)XHO�UDWH�
���O�K

����&

�����9�������OW

(QJLQH�KRXUV

7RWDO�IXHO�FRQVXPSWLRQ

)XHO�WHPSHUDWXUH

9ROWDJH

')0����'
IXHO�ȵRZ�PHWHU�

ZZZ�MY�WHFKQRWRQ�FRP��

'LHVHO�SRZHU�SODQWV�
'LHVHO�JHQHUDWRUV��1LJHULD
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��������������5(68/7�

5HDO�WLPH�PRQLWRULQJ�RI�JHQHUDWRU�SHUIRUPDQFH�UHGXFHV�VXGGHQ�GRZQWLPH��RYHUDOO�PDLQWHQDQFH�FRVW�DQG�IXHO�FRQVXPSWLRQ��ΖI�LW�
IDOOV��WLPHO\�DFWLRQV�FDQ�EH�WDNHQ�WR�EULQJ�SHUIRUPDQFH�EDFN�WR�DFFHSWDEOH�OHYHO�

$OO�GDWD�LV�DYDLODEOH�UHPRWHO\�Ȃ�LW�VDYHV�WLPH�DQG�PRQH\�ZKHQHYHU�LW�LV�QHFHVVDU\�WR�JHW�EDFN�WR�JHQHUDWRU
V�ORFDWLRQ�WR�NQRZ�DERXW�
IXHO�XVHG��ORDG��EDWWHU\�YROWDJH�HWF��

$IWHU�')0�IXHO�IORZ�PHWHUV�DQG�PRQLWRULQJ�V\VWHP�DUH�GHSOR\HG�LQ�JHQHUDWRUV��FXVWRPHU�FDQ�FRQWURO�IXOO�JHQHUDWRU�ZRUNLQJ�FRQGL�
WLRQV��IXHO�HFRQRP\�DQG�IXHO�WKHIW��ΖW�VDYHV�PRQH\�RQ�PDLQWHQDQFH�FRVWV��RSWLPL]HV�IXHO�HFRQRP\�XS�WR�����Ȃ�XS�WR�������PRQWKO\�

Ȋ:H�SURSRVHG�')0�IXHO�IORZ�PHWHU�IRU�JHQHUDWRUV�DSSOLFDWLRQ�EHFDXVH�LW�LV�HDV\�DQG�KLJK�DFFXUDWH�ZD\�WR�
PRQLWRU�IXHO�FRQVXPSWLRQ��'LIIHUHQWLDO�IXHO�IORZ�PHWHU�GRHVQ
W�UHTXLUH�WR�FKDQJH�HQJLQH�V\VWHP��SOXV�&$1�
LQWHUIDFH�RI�WKH�GHYLFH�JLYH�PXFK�PRUH�SDUDPHWHUV�IRU�D�FXVWRPHU�WKDQ�DQ\�RWKHU�GLJLWDO�RU�LPSXOVH�IORZ�
PHWHUV��*HQHUDWRUV�DXWRPDWLFDOO\� VWDUWV�ZRUNLQJ�DQG� LW� LV� LPSRUWDQW� WR�NQRZ�DERXW�H[DFW� WLPH�RI�HQJLQH�
UXQQLQJ�WLPH�DQG�IXHO�FRQVXPSWLRQ�GXULQJ�WKDW�H[DFW�WLPH�DQG�ORFDWLRQ�ȋ

Ȋ)XHO�XVDJH�PRQLWRULQJ�ZLWK�LQEXLOW�')0�IXHO�IORZ�PHWHUV�DOORZV�FXVWRPHU�WR�VDYH�JRRG�PRQH\�DQG�WDNH�IXOO�
FRQWURO�RI�HTXLSPHQW��5HSRUWLQJ�RQ�IXHO�XVDJH�DQG�JHQHUDWRU
V�RSHUDWLRQ�LQ�UHDO�WLPH�YLD�ΖQWHUQHW��QRWLILHV�RQ�
JHQHUDWRU
V�PDOIXQFWLRQV��GUDLQLQJ�DQG�UHILOOLQJ�RI�IXHO��FRQVXPSWLRQ�WDPSHULQJ�YLD�606�DQG�H�PDLO�Ȃ�DOO�WKLV�
DOORZV�XV�WR�VHW�XS�UHDOO\�SURILWDEOH�VROXWLRQ�IRU�D�FXVWRPHU�ȋ�

ΖULQD�3R\DQNRYD��7HFKQRWRQ

0LFKDHO�2ELRUDK��$5.OLQH�(QWHUSULVHV�/WG
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7KH�DXWRQRPRXV�K\EULG�SODQW�LV�PRXQWHG�LQ�0HQ]�YLOODJH��7UDQVEDLNDOLD�WHUULWRU\��5XVVLDQ�)HGHUDWLRQ���,W�VXSSOLHV�HOHFWULFDO�SRZHU�WR�WKUHH

3ODQW�FRQVLVWV�RI�VRODU�PRGXOHV�ZLWK�����WRWDO�FDSDFLW\�RI�����N:��WZR�GLHVHO�JHQHUDWRUV�����RI�����N:�HDFK�DQG�HQHUJ\�VWRUDJH��DFFXPXOD�
WRUV������ZLWK�FDSDFLW\�RI�����N:
K��,QYHUWHUV�����GLVWULEXWH�ORDG�EHWZHHQ�VRODU�FHOOV��GLHVHO�JHQHUDWRUV�DQG�DFFXPXODWRUV��7KH\�DOVR�SURYLGH�
EDWWHULHV�FKDUJLQJ�

LQDFFHVVLEOH�VHWWOHPHQWV�VHDPOHVVO\�

���� �����HPSOR\HHV������������������������������������ �0:�WRWDO�FDSDFLW\�RI�VRODU�SRZHU�SODQWV�WR�EH�FRPPLVVLRQHG�EHIRUH�����

� � � �

¶

7KH�+HYHO�*URXS�ZDV�IRXQGHG�LQ������DQG�LWȇV�5XVVLD
V�ODUJHVW�LQWHJUDWHG�VRODU�HQHUJ\�FRPSDQ\��7KH�+HYHO�*URXS�SURGXFHV�VRODU�
PRGXOHV��EXLOGV�DQG�RSHUDWHV�VRODU�SRZHU�SODQWV�DQG�DOVR�PDNHV�UHVHDUFK�LQ�WKH�ILHOG�RI�VRODU�HQHUJ\�

0$&+Ζ1(5<�

&86720(5�

&XVWRPHU��WKH�+HYHO�*URXS��5XVVLD��

�GLHVHO�JHQHUDWRUV0DFKLQHU\�

�IXHO�FRQVXPSWLRQ�PRQLWRULQJ�RI�GLHVHO�VRODU�V\VWHPV7DVN�

�')0�IXHO�IORZ�PHWHUV�6ROXWLRQ�

�FXVWRPHU�NQRZV�IXHO�FRQVXPSWLRQ�RQ�KLV�HTXLSPHQW5HVXOW�
��������������DQG�SUHFLVHO\�GHWHUPLQHV�LQFRPH�IURP�WKH�SURMHFW

ZZZ�MY�WHFKQRWRQ�FRP��

'LHVHO�SRZHU�SODQWV�
+\EULG�GLHVHO�VRODU�V\VWHPV��5XVVLD
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)XHO�FRQVXPSWLRQ�GHSHQGV�RQ�HOHFWULF�ORDG�RI�HQJLQH��IURP����/�SHU�KRXU�DW�
ORDG�RI������WR����/�SHU�KRXU�DW�IXOO�ORDG��

0RQLWRULQJ�V\VWHP��WKDW�GHWHUPLQHV�IXHO�FRQVXPSWLRQ�DFFXUDWHO\�DQG�VHQGV�
GDWD�WR�FXVWRPHU�LQ�UHDO�WLPH��LV�QHHGHG�WR�GHILQH�IXHO�HFRQRP\�

7KH�FXVWRPHU�PRXQWHG�K\EULG�SODQW�RQ�UHTXHVW�RI�VWDWH�RSHUDWRU�RI�SRZHU�
QHWZRUNV��7KH�FXVWRPHU
V� LQFRPH� LV�GHWHUPLQHG�E\�HQHUJ\�VHUYLFLQJ�DJUHH�
PHQW�Ȃ�WKH�KLJKHU�IXHO�HFRQRP\��WKH�PRUH�RSHUDWRU�RI�SRZHU�QHWZRUNV�SD\V�

'LHVHO� JHQHUDWRUV� DUH� HTXLSSHG� ZLWK� 9ROYR� 3HQW¢� 7$'���*(� HQJLQHV� ZLWK�
SRZHU�RI�����K�S��(QJLQH�LV�VL[�F\OLQGHU��ZRUNLQJ�YROXPH�Ȃ������/��ZLWK�LQ�OLQH�
DUUDQJHPHQW� RI� F\OLQGHUV� DQG� LQMHFWLRQ� V\VWHP� ZLWK� HOHFWURQLF� FRQWURO� RI�
&RPPRQ�UDLO�LQMHFWRUV�

9ROYR�3HQWǊ�7$'���*(�HQJLQH

��������������������7$6.
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)XHO�FRQVXPSWLRQ�PRQLWRULQJ�V\VWHP�RI�DXWRQRPRXV�K\EULG�SODQWV� LV�EDVHG�RQ�GLIIHUHQWLDO� IXHO�IORZ�PHWHU�')0�DQG�RQOLQH�
WHOHPDWLFV�XQLW�

LQWHUIHUHQFHV�LQWR�V\VWHP�

'LIIHUHQWLDO�IXHO�IORZ�PHWHU�')0�LV�PRXQWHG�LQWR�IXHO�V\VWHP�DQG�PHDVXUHV�DFWXDO�IXHO�FRQVXPSWLRQ��ΖWV�LQVWDOODWLRQ�GRHVQ
W�
LQIOXHQFH�IXHO�IORZ�LQ�WKH�V\VWHP��7KH�IORZ�PHWHU�UHFRUGV�RSHUDWLRQ�WLPH�RI�HQJLQH�LQ�YDULRXV�RSHUDWLRQ�PRGHV�DQG�DOVR�UHJLVWHUV

'DWD�IURP�WKH�IORZ�PHWHU��LQVWDQW�DQG�WRWDO�IXHO�FRQVXPSWLRQ��HQJLQH�RSHUDWLRQ�WLPH�DQG�IXHO�FRQVXPSWLRQ�LQ�LGOH��RSWLPDO�DQG�
RYHUORDG�PRGHV��IXHO�WHPSHUDWXUH��LV�VHQW�WR�RQOLQH�WHOHPDWLFV�XQLW�YLD�56�����GLJLWDO�LQWHUIDFH��ΖQIRUPDWLRQ�IURP�WHOHPDWLFV�XQLW�LV
VHQG�WR�GLVSDWFK�VHUYLFH�FRPSXWHU�LQ�UHDO�WLPH��'DWD�RQ�IXHO�FRQVXPSWLRQ�DQG�HQJLQH�RSHUDWLRQ�WLPH�LV�DYDLODEOH�LQ�UHSRUWV�DQG�
GLDJUDPV�

)XHO�FRQVXPSWLRQ�LQ�GLႇHUHQW�RSHUDWLRQ�PRGHV

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

'D\��WKH�VRODU
EDWWHU\�ZRUNV�

(YHQLQJ��WKH�VRODU
EDWWHU\�GRHVQ
W�ZRUN ���O�K

���O�K

���O�K

')0����'�IXHO�ȵRZ�PHWHU�

�62/87Ζ21
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'LHVHO�SRZHU�SODQWV�
+\EULG�GLHVHO�VRODU�V\VWHPV��5XVVLD
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7DNLQJ�LQ�DFFRXQW�RSHUDWLRQ�H[SHULHQFH��WKH�FXVWRPHU�LV�FRQYLQFHG�WKDW�PRQLWRULQJ�V\VWHP��IXHO�IORZ�PHWHU�DQG�RQOLQH�WHOHPDWLFV�
XQLW��SURYLGHV�UHOLDEOH�LQIRUPDWLRQ�RQ�IXHO�FRQVXPSWLRQ�DQG�RSHUDWLRQ�WLPH�RI�HQJLQH��)LQDQFLDO�UHVXOWV�RI�WKH�FRQWUDFW�DQG�SD\PHQWV�
WR�WKH�FXVWRPHU�DUH�HYDOXDWHG�ZLWK�WKH�KHOS�RI�WKLV�LQIRUPDWLRQ�

$OO�DXWRQRPRXV�K\EULG�SRZHU�SODQWV�ZLOO�EH�EXLOW�DQG�RSHUDWHG�XQGHU�WKH�DJUHHPHQW�ZLWK�VWDWH�RSHUDWRU�RI�SRZHU�QHWZRUNV��7KH�
+HYHO�*URXS�SODQV�WR�PRXQW�IXHO�FRQVXPSWLRQ�PRQLWRULQJ�V\VWHPV�RQ�DOO�SODQWV�ZLWKLQ�WKH�1DWLRQDO�SURMHFW�

7KH�DXWRQRPRXV�K\EULG�SODQW�LQ�0HQ]�YLOODJH�LV�WKH�ILUVW�RQH�PRXQWHG�ZLWKLQ�WKH�VFRSH�RI�1DWLRQDO�HQHUJ\�SURMHFW�Ȋ&UHDWLRQ�RI�ORFDO�
DQG�LQWHJUDWHG�LQ�Ζ($�HQHUJ\�VXSSO\�VRXUFHV�EDVHG�RQ�QHZ�JHQHUDWLRQ�SKRWRYROWDLF�KHWHURVWUXFWXUDO�PRGXOHVȋ��ΖQ�WRWDO��PRUH�WKDQ�
����DXWRQRPRXV�K\EULG�SRZHU�SODQWV�ZLOO�EH�EXLOW�XQWLO������

�������5(68/7�

9LFWRU�3DQDVXN��7HFKQRWRQ

Ȋ7HFKQRWRQ�SURGXFHV�D�ZLGH�UDQJH�RI�')0�IXHO�IORZ�PHWHUV�IRU�DOO�NLQGV�RI�YHKLFOHV�

')0����'�GLIIHUHQWLDO�IXHO�IORZ�PHWHU�LV�RSWLPDO�VROXWLRQ�IRU�9ROYR�3HQW¢�7$'���*(�HQJLQH��ΖWV�LQVWDOODWLRQ�WDNHV�
PLQLPXP�WLPH�DQG�WKHUH�LV�QR�QHHG�WR�PRGLI\�IXHO�VXSSO\�V\VWHP��EHFDXVH�IORZ�PHWHU�KDV�WZR�FKDPEHUV���IRU�
IXHO�VXSSO\�DQG�IXHO�UHWXUQV�OLQHV�ȋ

'PLWUL�6DYHOLHY��7KH�+HYHO�*URXS

Ȋ:H�GHFLGHG�WR�PRXQW�')0�IXHO�IORZ�PHWHUV�GHVLJQHG�E\�7HFKQRWRQ�RQ�DOO�RXU�SRZHU�SODQWV��7KLV�ZDV�WKH�ULJKW�
GHFLVLRQ��')0�SHUIRUPHG�ZHOO�RQ�RXU�HTXLSPHQW��GLHVHO�JHQHUDWRUVȇ�HQJLQHV���)ORZ�PHWHUV�ZRUN�DFFXUDWHO\�DQG�
ZLWKRXW�IDLOXUHV��:H�SODQ�WR�FRQWLQXH�LQVWDOODWLRQ�RI�')0�IXHO�IORZ�PHWHUV�RQ�DXWRQRPRXV�K\EULG�SRZHU�SODQWV�ȋ
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ƼƯƿƷƲƴƪ���

&86720(5�

+HDGTXDUWHUV�RI�WKH�FRPSDQ\�LV�ORFDWHG�LQ�6DQWLDJR��ΖQVWDOODWLRQV�DUH�FDUULHG�RXW�LQ�&KLOH��$UJHQWLQD�DQG�RWKHU�/DWLQ�$PHULFDQ�FRXQWULHV�

6PDUW�3RZHU�&KLOH�LV�D�FRPSDQ\�VSHFLDOL]HG�LQ�FRPSOH[�HOHFWURQLF�DQG�HOHFWULF�HQJLQHHULQJ�VROXWLRQV��7KH�FRPSDQ\�GHVLJQV�DQG�
GHSOR\V�SRZHU�JHQHUDWLRQ�V\VWHPV�IRUH�UHPRWH�REMHFWV��3RZHU�JHQHUDWLRQ�V\VWHPV�E\�6PDUW�3RZHU�&KLOH�DUH�VXFFHVVIXOO\�RSHUDWHG�
LQ�PLQHV��OLYHVWRFN�IDUPV��ILVKLQJ�YLOODJHV��QDWLRQDO�SDUNV��$IWHU�LQVWDOOLQJ�DQG�ODXQFKLQJ�WKH�HTXLSPHQW��6PDUW�3RZHU�&KLOH�FDUULHV�RXW�
RSWLPL]DWLRQ�RI�SRZHU�JHQHUDWLRQ�DQG�GLHVHO�IXHO�XVH�DW�WKH�REMHFW�

3RZHU�JHQHUDWLRQ�IRU�UHPRWH�REMHFWV�LV�GRQH�E\�����GLHVHO�JHQHUDWRUV��$OO�JHQVHWV�DUH�VXSSOLHG�ZLWK�IXHO�IURP�RQH��������OLWHU�
VWDWLRQDU\�VWRUDJH�

&$7�&��GLHVHO�JHQHUDWRUV�DUH�XVHG��(QJLQH�Ȃ���F\OLQGHUV��YROXPH�LV�����OLWHUV��(OHFWULFDO�SRZHU�LV���������N9$��WKUHH�SKDVH�FXUUHQW�
���9����+]��)XHO�LQMHFWLRQ�V\VWHP�Ȃ�0(8Ζ��0HFKDQLFDO�(OHFWURQLF�8QLW�ΖQMHFWLRQ���VWUXFWXUDOO\�VLPLODU�WR�&RPPRQ�5DLO��)XHO�VXSSO\�
V\VWHP�FRQVLVWV�RI�VWDWLRQDU\�VWRUDJH��FRPPRQ�IXHO�OLQH�DQG�IXHO�SXPSV��ZKLFK�SXPS�IXHO�RXW�RI�VWRUDJH�DQG�SXPS�LW�LQ�IXHO�WDQNV�RI�
HDFK�VLQJOH�GLHVHO�JHQHUDWRU�

&XVWRPHU��6PDUW�3RZHU�&KLOH�/WGD��&KLOH�

�GLHVHO�JHQVHWV��IXHO�VWRUDJHV0DFKLQHU\�

PRQLWRULQJ�IXHO�FRQVXPSWLRQ�DQG�UHPDLQLQJ�YROXPH�LQ�WDQN7DVN��

'87�(��%LR�IXHO�OHYHO�VHQVRUV��')0�'�IXHO�IORZ�PHWHUV��6ROXWLRQ��

�DXWRPDWHG�IXHO�VXSSO\�IURP�VWRUDJH�WR�JHQVHWV��5HVXOW�
��������������IXHO�FRVWV�UHGXFHG�E\����

'LHVHO
JHQHUDWRUV

)XHO�SXPSV

)XHO�OLQH
6WDWLRQDU\�IXHO�VWRUDJH

ZZZ�MY�WHFKQRWRQ�FRP��

'LHVHO�SRZHU�SODQWV�
'LHVHO�JHQHUDWRUV��&KLOH
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��������������������7$6.

6PDUW�3RZHU�&KLOH�KDG�WZR�LQWHUFRQQHFWHG�WDVNV�
���DXWRPDWH�UHILOOLQJ�RI�IXHO�WDQNV�RI�JHQHUDWRUV�DQG�H[FOXGH�KXPDQ�IDFWRU�
���PRQLWRU�IXHO�FRQVXPSWLRQ�DQG�RSHUDWLRQ�WLPH�RI�GLHVHO�JHQHUDWRUV�

)XHO�SXPSV��ZKLFK�DUH�UHILOOLQJ�IXHO�WDQNV�RI�JHQVHWV��ZHUH�WXUQHG�RQ�PDQXDOO\�E\�
DQ�RSHUDWRU��7KH�GHFLVLRQ�RQ�ZKHQ�WR�WXUQ�RQ�D�IXHO�SXPS�DQG�KRZ�ORQJ�LW�VKRXOG�
ZRUN�ZDV�GRQH�E\�WKH�RSHUDWRU��ZKR�ZDV�UHO\LQJ�RQ�RZQ�H[SHULHQFH�DQG�XQGHU�
VWDQGLQJ�RI�FXUUHQW�VLWXDWLRQ�DW�WKH�REMHFW��ΖQ�FDVH�RI�ZURQJ�GHFLVLRQ��XQH[SHFWHG�
HPSW\LQJ�RI�IXHO�WDQN�ZRXOG�OHDG�WR�JHQVHW�VWRS�DQG�VXGGHQ�LQWHUUXSWLRQ�RI�SRZHU�
VXSSO\�WR�WKH�REMHFW�

%HIRUH�LQVWDOOLQJ�7HFKQRWRQȇV�IXHO�PRQLWRULQJ�HTXLSPHQW��IXHO�FRQVXPSWLRQ�ZDV�
PHDVXUHG� DQG� DFFRXQWHG� XVLQJ� WDEOHV�� ZKHUH� HQJLQH� RSHUDWLRQ� LQWHUYDOV� LQ�
YDULRXV�ZRUNORDGV�ZHUH�ZULWWHQ�GRZQ�PDQXDOO\��+LJK� DFFXUDF\� UHVXOW�ZDV�QRW�
SRVVLEOH� WR� UHDFK� XVLQJ� WKDW�PHWKRG�� 7KXV�� LW�ZDV� QRW� SRVVLEOH� WR� JHW� SUHFLVH�
QXPEHUV�RQ�IXHO�FRQVXPSWLRQ�DQG�JHW�DFFXUDWH�IXHO�YROXPH�EDODQFH�LQ�D�WDQN�RI�D�
JHQVHW�

&DOFXODWHG�IXHO�FRQVXPSWLRQ�TXRWD�RI�D�JHQVHW�DFFRUGLQJ�WR�VSHFLILFDWLRQ�LV�LQ����/�K�WR����/�K�UDQJH�DQG�GHSHQGV�RQ�HQJLQH�RSHUDWLRQ�PRGH�

&$7�&��GLHVHO�JHQHUDWRU
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62/87Ζ21

*HQVHWȇV�IXHO�WDQN�LQGLFDWRU
UHG���IXOO�WDQN

*HQVHWȇV�IXHO�WDQN�LQGLFDWRU
\HOORZ���WDQN�LV�QHDUO\�HPSW\�
IXHO�SXPS�ZLOO�WXUQ�RQ�VRRQ

ΖQIR�IURP�')0�IXHO�IORZ�PHWHUV

ΖQIR�IURP�'87�(��%LR�IXHO�OHYHO�VHQVRUV

'LVSOD\LQJ�LQIRUPDWLRQ�LQ�6&$'$�FRQWURO�V\VWHP�
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ZZZ�MY�WHFKQRWRQ�FRP��

)XHO�YROXPH�LQ�VWDWLRQDU\�VWRUDJH�LV�PHDVXUHG�E\�'87�(��%LR�IXHO�OHYHO�VHQVRU�ZLWK�56�����0RGEXV�578�LQWHUIDFH��7KH�VHQVRU�KDV�
DGGLWLRQDO�PHDVXULQJ�HOHFWURGH��ZKLFK�DOORZV� WR�PHDVXUH� IXHO�YROXPH� LQ� WDQN� UHJDUGOHVV�RI� IXHO� W\SH� LQVLGH� �PLQHUDO�GLHVHO�RU�
ELRGLHVHO��ZLWK�KLJK�SUHFLVLRQ�Ȃ�LQDFFXUDF\�LV������ZKLOH�VHQVLWLYLW\�RI�PHDVXUHPHQW�LV����PP��2SHUDWRU�FDQ�YLVXDOO\�IROORZ�IXHO�
YROXPH�LQ�VWRUDJH��ΖI�IXHO�LV�QHDUO\�RYHU���WKH�RSHUDWRU�VHQGV�LQTXLU\�IRU�VWRUDJH�UHIXHOLQJ�

'87�(��%LR�IXHO�OHYHO�VHQVRU�DQG�')0�IXHO�IORZ�PHWHU�DUH�LQWHJUDWHG�ZLWK�6&$'$��6&$'$�FRQWURO�V\VWHP�PDNHV�FDOFXODWLRQV�RQ�
UHPDLQLQJ�IXHO�YROXPH�LQ�HDFK�GLHVHO�JHQHUDWRUȇV�WDQN��EDVHG�RQ�IXHO�FRQVXPSWLRQ�GDWD�DQG�RSHUDWLRQ�WLPH�RI�IXHO�SXPS��ΖI�UHPDLQ�
LQJ�IXHO�YROXPH�LV�DW�LWV�PLQLPXP���IXHO�SXPSV�DUH�DXWRPDWLFDOO\�WXUQHG�RQ��7KH�RSHUDWRU�FDQ�DOVR�PRQLWRU�UHPDLQLQJ�IXHO�YROXPH�LQ�
HDFK�IXHO�WDQN�RQ�6&$'$�SDQHO�

ΖQ�IXHO�V\VWHP�RI�HDFK�JHQVHW�')0����'�GLIIHUHQWLDO�IXHO�IORZ�PHWHUV�ZLWK�56�����0RGEXV�578�LQWHUIDFH�DUH�LQVWDOOHG��)ORZ�
PHWHUV�VHQG�GDWD�RQ�LQVWDQW�DQG�WRWDO�IXHO�FRQVXPSWLRQ��RSHUDWLRQ�WLPH�RI�JHQVHWVȇ�HQJLQHV�LQ�YDULRXV�RSHUDWLRQ�PRGH��Ȃ��LQ�WRWDO������
3DUDPHWHUV�DQG�&RXQWHUV�

'LHVHO�SRZHU�SODQWV�
'LHVHO�JHQHUDWRUV��&KLOH
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��������������5(68/7

7HFKQRWRQȇV�HTXLSPHQW�IRU�IXHO�PRQLWRULQJ�DOORZHG�WR�DXWRPDWH�IXHO�VXSSO\�IURP�IXHO�VWRUDJH�WR�IXHO�WDQNV�RI�LQGLYLGXDO�JHQVHWV��%\
H[OXFLQJ�KXPDQ�IDFWRU��D�ULVN�RI�JHQVHWȇV�HQJLQH�VWRS�GXH�WR�HPSW\�IXHO�WDQN�LV�HOLPLQDWHG��)XHO�FRQVXPSWLRQ�DQG�RSHUDWLRQ�WLPH�LQ�
YDULRXV�ZRUN�PRGHV�DUH�DOVR�PRQLWRUHG�DXWRPDWLFDOO\��*DWKHUHG�LQIRUPDWLRQ�DOORZHG�FXVWRPHU�WR�RSWLPL]H�HQJLQH�RSHUDWLRQ�DQG�
UHGXFH�IXHO�FRVWV�E\�����

7HFQRWRQȇV�SURGXFWV�VXSSRUW�GDWD�WUDQVIHU�XVLQJ�0RGEXV�578�SURWRFRO��7KDW�DOORZHG�WR�HPEHG�IXHO�OHYHO�VHQVRUV�DQG�IXHO�IORZ�
PHWHUV�LQWR�6&$'$�FRQWURO�V\VWHP��ZKLFK�LV�JHQHUDOO\�XVHG�E\�6PDUW�3RZHU�&KLOH��1R�IXUWKHU�HTXLSPHQW�IRU�VLJQDO�FROOHFWLRQ�DQG�
SURFHVVLQJ��DV�ZHOO�DV�QR�DGGLWLRQDO�VRIWZDUH�IRU�GDWD�DQDO\VLV�ZHUH�QHHGHG�Ȃ�WKDW�DOORZHV�WR�UHGXFH�WRWDO�SULFH�RI�PRQLWRULQJ�V\VWHP�
IRU�JHQVHW�RZQHUV�

9LFWRU�+XJR�5RPHUR��6PDUW�3RZHU�&KLOH�SRZHU�HQJLQHHU

$OO�HTXLSPHQW�VHQGV�GDWD�YLD�56�����0RGEXV�578�SURWRFRO��7KDW�DOORZHG�WR�FDUU\�RXW�HDV\�LQWHJUDWLRQ�ZLWK�
LQVWDOOHG�6&$'$�FRQWURO�V\VWHP�DQG�JHW�GHWDLOHG�LQIRUPDWLRQ�RQ�IXHO�FRQVXPSWLRQ��IXHO�WHPSHUDWXUH�DQG�HQJLQH�
RSHUDWLRQ�WLPH�LQ�YDULRXV�ZRUN�PRGHV�ȋ

Ȋ7KH�FXVWRPHU�ZDQWHG�WR�DXWRPDWH�UHILOLQJ�RI�GLHVHO�JHQHUDWRUVȇ�IXHO�WDQNV��7HFKQRWRQ�RIIHUHG�WKH�IROORZLQJ�
VROXWLRQ�Ȃ�PDNH�DXWRPDWLF�FDOFXODWLRQV�LQ�6&$'$�RQ�WKH�EDVLV�RI�DFFXUDWH�LQIR�RQ�IXHO�FRQVXPSWLRQ�RI�HDFK�
JHQVHW��)XHO�LV�PHDVXUHG�E\�')0����'�IXHO�IORZ�PHWHUV�DQG�'87�(��%LR�IXHO�OHYHO�VHQVRUV��

Ȋ%HIRUH�LQVWDOOLQJ�7HFKQRWRQȇV�HTXLSPHQW��IXHO�FRQVXPSWLRQ�DQG�JHQVHW�RSHUDWLRQ�WLPH�GDWD�ZHUH�JDWKHUHG�DQG
SURFHVVHG�PDQXDOO\��5HOLDELOLW\�DQG�DFFXUDF\�RI�WKH�GDWD�ZHUH�GRXEWIXO��')0�IXHO�IORZ�PHWHUV�DXWRPDWLFDOO\�VHQG�
DFFXUDWH�GDWD�RQ�IXHO�FRQVXPSWLRQ�WR�WKH�GDWDEDVH�DQG�DIWHU�WKDW�IXHO�FRQVXPSWLRQ�DQG�UHPDLQLQJ�IXHO�YROXPH�
DUH�YLVXDOL]HG�LQ�6&$'$�V\VWHP�
7HFKQRWRQ�LV�WKH�RQO\�FRPSDQ\��ZKLFK�ZDV�DEOH�WR�RIIHU�XV�ERWK�IXHO�IORZ�PHWHUV�DQG�IXHO�OHYHO�VHQVRUV�VHQGLQJ�GDWD�
RYHU�0RGEXV�578�SURWRFRO��:HȇUH�JRLQJ�WR�FRQWLQXH�LQVWDOOLQJ�7HFKQRWRQȇV�SURGXFWV�ZLWK�0RGEXV�578�SURWRFRO�LQ�
VLPLODU�SURMHFWV�ȋ

$OH[DQGUD�&KHUHGQLFKHQNR��7HFKQRWRQ�DFFRXQW�PDQDJHU�
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9(+Ζ&/(6

3$571(5�

6WDUFRP�6\VWHPV�LV�RQH�RI�WKH�JOREDO�OHDGHUV�LQ�FRPSOH[�WHOHPDWLFV�SURMHFWV�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ��6WDUFRP�6\VWHPV�
VROXWLRQV�FRYHU�YDULRXV�ILHOGV���URDG�WUDQVSRUWDWLRQ��FRQWDLQHU�VKLSSLQJ�E\�VHD�DQG�UDLO��SHULVKDEOH�JRRGV�WUDQVSRUWDWLRQ��DQLPDO�
IDUPLQJ��KHDOWKFDUH��EDQNLQJ�HWF��6WDUFRP�6\VWHPV�LV�WUDGHG�RQ�/RQGRQ�6WRFN�([FKDQJH�

0$1��0%��)$:�WUXFN�WDQNHUV��7KH\�EHORQJ�WR�D�FRPSDQ\�IURP�1RUWK�$IULFD��ZKLFK�UHILQHV�FUXGH�RLO�WR�SHWUROHXP�SURGXFWV��DQG�
GHOLYHUV�SURGXFWV�WR�IXHO�VWDWLRQV�DQG�IXHO�VWRUDJH�XQLWV�RI�URDG�EXLOGHUV��ΖQ�WKH�VDPH�FRPSDUWPHQW�RI�FLVWHUQ�GLIIHUHQW�IXHO�W\SHV�FDQ�
EH�WUDQVSRUWHG�GHSHQGLQJ�RQ�WKH�GD\��GLHVHO��JDVROLQH��NHURVHQH�

7RWDOO\�RYHU������WUXFN�WDQNHUV�RI�YDULRXV�GHVLJQ�DUH�LQYROYHG�LQ�IXHO�WUDQVSRUWDWLRQ��WKUHH�D[OH�YHKLFOHV�ZLWK�FLVWHUQ��WZR�D[OH�IUHLJKW�
WUXFNV�ZLWK�WKUHH�D[OH�VHPL�WUDLOHU��WKUHH�D[OH�YHKLFOHV�ZLWK�FLVWHUQ�DQG�D�VHFRQG�RQH�RQ�WKH�WUDLOHU��7RWDO�YROXPH�RI�RLO�SURGXFWV��WKDW�
DUH�FDUULHG�LV�IURP����WR����FXELF�PHWHUV�

3DUWQHU��6WDUFRP�6\VWHPV��ΖVUDHO

9HKLFOHV��0$1��0%��)$:�WUXFN�WDQNHUV

7DVN��IXHO�OHYHO�PHDVXUHPHQW�LQ�FLVWHUQV�RI�WUXFN�WDQNHUV

6ROXWLRQ��'87�(��%LR�GLIIHUHQWLDO�IXHO�OHYHO�VHQVRUV

5HVXOW������FRVWV�UHGXFWLRQ�IRU�FDUJR�WUDQVSRUWDWLRQ�LQVXUDQFH

� GLVWULEXWRUV FRXQWULHV�RI�RSHUDWLRQ���������������������������������������������� �\HDUV�LQ�WHOHPDWLFV���� �������������������������������������� ���

ZZZ�MY�WHFKQRWRQ�FRP��

)XHO�WUDQVSRUWDWLRQ�DQG�VWRUDJH�
7UXFN�WDQNHUV��1RUWK�$IULFD
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��������������������7$6.

)XHO�LV�WUDQVSRUWHG�RYHU�ORQJ�GLVWDQFHV��IURP�����WR������NP��%XW�LW�RIWHQ�KDSSHQV�WKDW�VRPH�SDUW�RI�IXHO�LV�QRW�GHOLYHUHG�WR�WKH�
HQGSRLQW��8QIRUWXQDWHO\��VRPH�URJXLVK�GULYHUV�VWHDO�IXHO�E\�GLVFKDUJLQJ�KLJK�TXDOLW\�IXHO�DQG�E\�DGGLQJ�H[WUDQHRXV�OLTXLGV�WR�IXHO�LQ�
WKH�WDQN�RU�ILOO�WKH�WDQN�ZLWK�YDULRXV�LOOHJDO�OLTXLGV�WR�NHHS�IXHO�WKHIW�KLGGHQ��$FWLRQV�OLNH�WKDW�GLUHFWO\�FDXVH�ORVHV�WR�IOHHW�RZQHU�DQG�
HQWDLO�UHSXWDWLRQ�ULVNV�

7UDQVSRUWDWLRQ�FRPSDQ\�KDV�WR�SURYLGH�FDUJR�LQVXUDQFH��EHFDXVH�WKHUH�LV�
QR�RSSRUWXQLW\�WR�HQVXUH�KLJK�OHYHO�FDUJR�VHFXULW\�ZKLOH�VKLSSLQJ��%XW�WKH�
SUREOHP� LV� WKDW� LQVXUDQFH� FRPSDQLHV� VHW� RXW� VR� KLJK� SULFHV�� VR� WKDW� LW�
VWURQJO\�ORZHUV�SURILWDELOLW\�RI�WUDQVSRUWDWLRQ�

)XHO�WDQN�PRQLWRULQJ�DOORZV�UHGXFLQJ�ULVNV�RI�IXHO�WKHIW�ZKHQ�IUHLJKWLQJ��7KH�
V\VWHP�QRWLILHV�RQ�IXHO�GUDLQLQJ�DQG�IXHO�UHSODFHPHQW�LQ�FLVWHUQ�LQ�UHDO�WLPH��
WKXV�HQVXULQJ�IXHO�WKHIW�SUHYHQWLRQ��6R�PXFK�WKH�PRUH�LQVXUDQFH�FRPSDQLHV�
DUH�UHDG\�WR�ORZHU�SULFHV�E\�VHYHUDO�WLPHV�IRU�YHKLFOHV��HTXLSSHG�ZLWK�IXHO�
WDQN�PRQLWRULQJ�V\VWHP�
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62/87Ζ21�

'87�(��%LR�IXHO�OHYHO�VHQVRU�SURYLGHV�KLJK�DFFXUDF\�RI�IXHO�YROXPH�PHDVXUHPHQW�QR�PDWWHU�
ZKDW� IXHO� W\SH� LV�� ΖQ� FDVH� IXHO� WDQN�ZDV� ILOOHG�ZLWK� JDVROLQH� LQVWHDG�RI�GLHVHO� IXHO��PHDVXUHPHQW�
LQDFFXUDF\�ZRQȇW�JHW�KLJKHU�WKDQ�����7KDW�PHDQV��WKDW�\RX�GRQȇW�KDYH�WR�UH�FDOLEUDWH�VHQVRUV��PDNH�
FKDQJHV� WR� IXHO� WDQN� WDEOH� DQG� FDUU\� RXW� DGGLWLRQDO� DGMXVWPHQW� RI� WKH� WHOHPDWLFV� XQLW� DQ\PRUH��
0HVVDJHV�RQ�IXHO�W\SH�TXDOLW\�FKDQJH�DUH�VHQW�WR�WKH�WUDFNHU��ZKLFK�QRWLILHV�IOHHW�PDQDJHU�RI�WKLV�(YHQW�
YLD�H�PDLO�RU�606��7KH�HIIRUWV�RI�URJXLVK�GULYHUV�WR�VWHDO�RU�FKDQJH�IXHO�ZRQ
W�JR�XQQRWLFHG�

7KH�QXPEHU�RI�FRPSDUWPHQWV�FDQ�UHDFK�VL[�RQ�WUXFN�WDQNHUV�ZLWK�WUDLOHUV��7KDWȇV�ZK\�'87�(��%LR�IXHO�
OHYHO�VHQVRUV�ZLWK�&$1�M�����6��LQWHUIDFH��EDVHG�RQ�6��7HFKQRORJ\�DUH�XVHG��$OO�VHQVRUV�WRJHWKHU�ZLWK�
+HOLRV�$GYDQFH�WUDFNHU�DUH�XQLWHG�LQ�D�VLQJOH�QHWZRUN�ZLWK�SRZHU�VXSSO\�DQG�FRQILJXUDWLRQ�RI�KDUGZDUH�
IURP�RQH�SRLQW��(DFK�VHQVRU�KDV�D�XQLTXH�DGGUHVV�LQ�WKH�QHWZRUN��7KLV�SURYLGHV�DQ�RSSRUWXQLW\�WR�VHH�
ERWK�WKH�WRWDO�YROXPH�RI�IXHO�LQ�WKH�IXHO�WDQNHU�DQG�WUDLOHU��DQG�DOVR�OHYHO��YROXPH�DQG�WHPSHUDWXUH�RI�
IXHO�LQ�HDFK�FRPSDUWPHQW�

'87�(��%LR�GLIIHUHQWLDO�IXHO�OHYHO�VHQVRU�LV�LQVWDOOHG�LQ�HDFK�FRPSDUWPHQW�RI�D�FLVWHUQ��7KH�KHLJKW�RI�
FLVWHUQV�YDULHV�IURP������WR������PP��7R�UHGXFH�WUDQVSRUWDWLRQ�FRVWV�'87�(��%LR�LV�VXSSOLHG�ZLWK�
����PP�OHQJWK�DQG�ZLWK�DGGLWLRQDO�VHFWLRQV�����DQG�����PP��$GMXVWPHQW�RI�'87�(��%LR�SUREH�
OHQJWK�RFFXUV�LQ�IHZ�PLQXWHV�GXULQJ�VHQVRU�LQVWDOODWLRQ�
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'L΍HUHQWLDO�IXHO�OHYHO�VHQVRU�
DQG�DGGLWLRQDO�VHFWLRQ

)XHO�OHYHO�VHQVRUV�'87�(��%LR�LQ�WUXFN�WDQNHU�DQG�WUDLOHU�FRPSDUWPHQWV

+HOLRV�$GYDQFH
WUDFNHU
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����������������5(68/7

ΖVDDF�0DLQD��6WDUFRP�6\VWHPV�5HJLRQDO�0DQDJHU

y 6��7HFKQRORJ\�Ȃ�HDV\�PRXQWLQJ�DQG�FRQILJXUDWLRQ��SRVVLELOLW\�WR�FUHDWH�D�QHWZRUN�RI�VHYHUDO�VHQVRUV�
FRQQHFWHG�WR�RQH�&$1�SRUW�RI�WHOHPDWLFV�GHYLFH�ȋ

Ȋ7KH�PDLQ�JRDO�RI�WKH�SURMHFW�Ȃ�WR�H[FOXGH�LOOHJDO�IXHO�GUDLQLQJ�DQG�UHSODFHPHQW�RI�IXHO�ZLWK�FKHDSHU�OLTXLGV�LQ�D�
FLVWHUQ��7KLUG�PHDVXULQJ�HOHFWURGH�RI�'87�(��%LR�GHWHFWV�IXHO�W\SHV�E\�SUHGHILQHG�SDWWHUQ��PHDVXUHV�IXHO�OHYHO�DQG�
YROXPH�LQ�HDFK�FRPSDUWPHQW�RI�FLVWHUQ��DQG�VHQGV�DODUPV�RQ�IXHO�GUDLQ�FKDQJH��&RUH�IHDWXUHV�RI�'87�(��%LR�

y SRVVLELOLW\�RI�OHQJWK�FXWWLQJ�H[WHQVLRQ�RI�PHDVXULQJ�WXEH���VDYLQJV�RQ�GHOLYHU\�WR�WKH�LQVWDOODWLRQ�VLWH�

'87�(���%LR�IXHO�OHYHO�VHQVRUV�ZHUH�LQVWDOOHG�WR�PRUH�WKDQ�������IXHO�WUXFNV��7RWDOO\�������VHQVRUV�ZHUH�PRXQWHG�RYHU�D�VKRUW�SHULRG�
VLQFH�0DUFK�������VR�WKDW�FDUULHU�GLGQȇW�LQFXU�FRVWV�FDXVHG�E\�YHKLFOH�LGOLQJ��'XH�WR�WKH�VLPSOLFLW\�RI�D�WUXFN�WDQNHU�IXHO�PRQLWRULQJ�
V\VWHP��EDVHG�RQ�6��7HFKQRORJ\�DQG�+HOLRV�WUDFNHU�ZLWK�&$1�LQWHUIDFH��WKH�WRWDO�FRVWV�RI�WKH�SURMHFW�ZDV�QRW�KLJK��1RZ�IXHO�OHYHO�
VHQVRUV�KDYH�DOUHDG\�SURYHQ�WKHLU�TXDOLW\�DQG�KDYH�VKRZQ�KLJK�DFFXUDF\�RI�PHDVXUHPHQW�DQG�UHOLDELOLW\��$V�D�UHVXOW��D�VKLSSHU�KDV�
GHFLGHG�WR�HTXLS�DOO�WKH�QHZ�WUXFN�WDQNHUV�ZLWK�IXHO�WDQN�PRQLWRULQJ�V\VWHP��EDVHG�RQ�'87�(��%LR�DQG�+HOLRV�$GYDQFH�WUDFNHU�

(IIHFWV�RI�LPSOHPHQWLQJ�WHOHPDWLFV�V\VWHP�
���������FRVWV�UHGXFWLRQ�IRU�FDUJR�WUDQVSRUWDWLRQ�LQVXUDQFH�

�����H[FOXGHG�LOOHJDO�IXHO�FKDQJH�
�����IXHO�GUDLQ�YROXPH�UHGXFWLRQ�E\�PRUH�WKDQ���WLPHV�

y 4XLFN�DQG�HDV\�LQVWDOODWLRQ��3UREH�OHQJWK�RI�'87�(���%LR�LV�HDVLO\�DGMXVWHG�Ȃ�WKHUH�LV�QR�QHǛHVVLW\�WR�PHDVXUH�
KHLJKW�RI�FLVWHUQ�FRPSDUWPHQWV�EHIRUHKDQG��7KXV��LQVWDOODWLRQ�WLPH�LV�VDYHG���

Ȋ0DLQ�EHQHILWV�RI�'87�(��%LR��ZKLFK�ZHUH�KLJKO\�DSSUHFLDWHG�E\�6WDUFRP�6\VWHPV�

y 7HFKQLFDO�WUDLQLQJ�IRU�RXU�LQVWDOOHUV�FRQGXFWHG�LQ�0LQVN�E\�7HFKQRWRQ��GHWDLOHG�WHFKQLFDO�GRFXPHQWDWLRQ�ȋ

y 8QLTXH�IXQFWLRQDOLW\��7KH�VHQVRU�DFFXUDWHO\�PHDVXUHV�IXHO�OHYHO�DQG�YROXPH�RI�DQ\�IXHO�W\SH�LQ�WKH�WDQN�RU�
FLVWHUQ��7RGD\�WUXFN�WDQNHUV�FDUU\�GLHVHO�IXHO��WRPRUURZ���JDVROLQH��WKH�GD\�DIWHU�WRPRUURZ���NHURVHQH���DQG�
LQDFFXUDF\�LV�QRW�PRUH�WKDQ����

*UHJRU\�9ROHLNR��7HFKQRWRQ�+HDG�RI�6DOHV�'HSDUWPHQWV�
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2%-(&7�

&86720(5�
7KH�8QLWHG�1DWLRQV�:RUOG�)RRG�3URJUDP��:)3��LV�WKH�ZRUOG
V�ODUJHVW�KXPDQLWDULDQ�RUJDQL]DWLRQ��$�NH\�DUHD�RI�ZRUN�LV�SURYLGLQJ�IRRG�
DQG�PHGLFDO�DLG�WR�UHVLGHQWV�RI�FRXQWULHV��WKDW�DUH�H[SHULHQFLQJ�ZDUV��QDWXUDO�GLVDVWHUV�DQG�FURS�IDLOXUHV�

/DUJH�:)3�RIILFH�LV�RSHQ�LQ�<HPHQ�Ȃ�ZKHUH�D�FLYLO�ZDU�KDV�EHHQ�JRLQJ�RQ�IRU�VHYHUDO�\HDUV�

:)3� RIIHUV� PHGLFDO� FDUH� WR� WKH� SRSXODWLRQ� LQ� KXQGUHGV� RI� KRVSLWDOV� WKURXJKRXW�
<HPHQ��6XVWDLQDEOH�HQHUJ\�VXSSO\�RI�KRVSLWDOV�LV�SURYLGHG�E\�GLHVHO�JHQHUDWRU�VHWV�

6WDWLRQDU\�FLVWHUQV�RI�YDULRXV�VKDSHV�DQG�VL]HV�DUH�LQVWDOOHG�WR�VXSSO\�JHQVHWV�ZLWK�
IXHO��+HLJKW�RI�IXHO�WDQNV�LV�IURP������PP�WR������PP��YROXPH�Ȃ�IURP�����O�WR��������O��

&XVWRPHU��:)3�<HPHQ�RIILFH

2EMHFW��VWDWLRQDU\�IXHO�WDQNV��IXHO�FLVWHUQV

7DVN��IXHO�YROXPH�PRQLWRULQJ

6ROXWLRQ��'87�(��%LR�IXHO�OHYHO�VHQVRUV

5HVXOW��XQGHUILOOLQJ�RI�IXHO�VWRSSHG��XQLQWHUUXSWHG�IHHG
RI�JHQVHW�HQVXUHG��IXHO�H[SHQVHV�GHFUHDVHG�E\����

���������PLOOLRQ�SHRSOH�LQ����FRXQWULHV�UHFHLYH�PHGLFDO�DLG ��IXOO�WLPH�HPSOR\HHV

¨

)XHO�IURP�IXHO�FLVWHUQV
IHHGV�JHQVHW�� �¨
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��������������������7$6.

$Q�XQLQWHUUXSWHG�HOHFWULFLW\�VXSSO\�LV�FULWLFDOO\�LPSRUWDQW�IRU�RSHUDWLRQ�
RI�KRVSLWDOV��$�WRWDO�SRZHU�RXWDJH�HYHQ�IRU�D�IHZ�PLQXWHV�FRXOG�OHDG�WR�
JUDYH�FRQVHTXHQFHV�Ȃ�VXUJLFDO�RSHUDWLRQV�ZLOO�EH�LQWHUUXSWHG��OLIH�VXSSRUW�
HTXLSPHQW��FRQQHFWHG�WR�HPHUJHQF\�SDWLHQWV��ZLOO�WXUQ�RII�

:)3�RIILFH�IDFHG�QHFHVVLW\�RI�LPSOHPHQWLQJ�RQOLQH�PRQLWRULQJ�RI�IXHO�UHILOOLQJ�YROXPH�LQ�HDFK�VWDWLRQDU\�IXHO�WDQN��DV�ZHOO�DV�
PRQLWRULQJ�RI�WRWDO�IXHO�YROXPH�LQ�VHYHUDO�FLVWHUQV��WKDW�SURYLGH�JHQVHWV�ZLWK�SRZHU�

)RU�VHYHUDO�PRQWKV��HOHFWULFDO�VXSSO\�IRU�D�KRVSLWDO�ZDV�UHJXODUO\�HQGDQJHUHG��
7KH�FXVWRPHU�ZDV�VWDUWLQJ�WR�JHW�VXVSLFLRXV�WKDW�IXHO�SURYLGHU�LV�VXSSO\LQJ�
OHVV�IXHO�WKDQ�VSHFLILHG�LQ�GRFXPHQWV�

:)3�SXUFKDVHV�GLHVHO�IXHO�IRU�KRVSLWDOV�IURP�D�ORFDO�SURYLGHU��ZKR�EULQJV�IXHO�
RQ�KLV�RZQ�DQG�FDUULHV�RXW�IXHO�WDQN�UHIXHOOLQJ��&XVWRPHU�UHFHLYHV�DQ�LQYRLFH�
DQG�GHOLYHU\�QRWH�ZLWK�GDWD�RQ�WKH�DPRXQW�RI�IXHO�ILOOHG�XS��%XW�WKH�VWDII�RI�
:)3�RIILFH�FDQQRW�YHULI\�LQ�DQ\�ZD\�KRZ�DFFXUDWH�WKLV�GDWD�LV�

7R�SURYLGH�XQLQWHUUXSWHG�IHHG�
IURP���WR���IXHO�WDQNV�DUH�QHFHVVDU\
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�62/87Ζ21�

7R�VROYH�WKH�SUREOHP�RI�IXHO�PRQLWRULQJ��FXVWRPHU�WXUQHG�WR�WHOHPDWLFV�V\VWHP�SURYLGHU�Ȃ�8QLYHUVDO�<HPHQ�
IRU�/RJLVWLF�6XSSRUW�DQG�&RQVWUXFWLRQ�/WG��8/&���8/&�FRPSDQ\�RIIHUHG�7HFKQRWRQȇV�IXHO�PRQLWRULQJ�V\VWHP�
EDVHG�RQ�'87�(��%LR�GLIIHUHQWLDO�IXHO�OHYHO�VHQVRUV�DQG�&$18S�WHOHPDWLFV�JDWHZD\V�

4XDOLW\� RI� VXSSOLHG� IXHO� LV� XQVWDEOH�� SHUPLWWLYLW\� YDOXH�
FKDQJHV�GHSHQGLQJ�RQ�GHOLYHU\��'87�(��%LR�IXHO�VHQVRU�
PHDVXUHV� UHDO� IXHO� YROXPH� LQ� FLVWHUQV�VWDWLRQDU\� IXHO�
WDQNV�ZLWK�KLJK�DFFXUDF\��7KH�WKLUG�HOHFWURGH��SODFHG�DW�
WKH�ERWWRP�RI�IXHO�WDQN��LGHQWLILHV�FKDQJH�LQ�SHUPLWWLYLW\�
RI�IXHO��:KHQ�D�QHZ�SRUWLRQ�RI�IXHO�RI�DQ\�YROXPH�LV�
DGGHG�WR�IXHO�WDQN�FLVWHUQ��IXHO�VHQVRU�DXWRPDWLFDOO\�
FRUUHFWV� UHVXOW�RI�PHDVXUHPHQW��+RZHYHU��PHDVXUH�
PHQW�LQDFFXUDF\�QRW�PRUH�WKDQ�s����

7R�UHGXFH�WUDQVSRUWDWLRQ�FRVWV��VHQVRUV�DUH�VXSSOLHG�ZLWK�D�
OHQJWK�RI������PP�DQG�ZLWK�DGGLWLRQDO�VHFWLRQV�RI�����RU�
�����PP��'XULQJ�PRXQWLQJ��LQVWDOOHU�H[WHQGV�PHDVXULQJ�
SDUW�RI�VHQVRU�WR�UHTXLUHG�OHQJWK�LQ�D�IHZ�PLQXWHV�

7KH�QXPEHU�RI�FLVWHUQV��WKDW�VXSSO\�JHQVHW�ZLWK�IXHO��LV�
IURP�WKUHH�WR�VL[��'87�(��%LR�VHQVRUV�ZLWK�&$1�M�����6��
LQWHUIDFH� DQG�6�� 7HFKQRORJ\� DUH� LQVWDOOHG�RQ� WKHP��$OO�
VHQVRUV� DQG�&$18S� WHOHPDWLFV� JDWHZD\� DUH� FRPELQHG�
LQWR�D�VLQJOH�QHWZRUN�ZLWK�D�FRPPRQ�SRZHU�VXSSO\�
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'L΍HUHQWLDO�IXHO�OHYHO�VHQVRU
DQG�DGGLWLRQDO�VHFWLRQ

'87�(��%LR�VHQVRUV�� ��¨
DQG�6��FDEOH�V\VWHP�� �¨
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�������ƺƯƱƽƵǆƼƪƼ���

(PDG�0RKDPPHG��8/&�SURMHFW�PDQDJHU

$IWHU�WHOHPDWLFV�V\VWHP�LQVWDOODWLRQ��FXVWRPHU�FDQ�PRQLWRU�UHDO�YROXPH�RI�IXHO�ILOOHG�XS�DQG�YHULI\�LW�ZLWK�GDWD�VSHFLILHG�LQ�ZD\ELOO�

&XVWRPHU�UHFHLYHV�GDWD�RQ�IXHO�YROXPH�LQ�HDFK�VWDWLRQDU\�IXHO�WDQN�LQ�UHDO�WLPH��$FFXUDF\�RI�IXHO�YROXPH�PHDVXUHPHQW�GRHV�QRW�GHSHQG�
RQ�IXHO�TXDOLW\�WHPSHUDWXUH��(YHQ�ZKHQ�DGGLQJ�D�VPDOO�DPRXQW�RI�IXHO��'87�(��%LR�GHWHFWV�FKDQJH�LQ�IXHO�OHYHO�ZLWK�D�SLWFK�RI������PP�

8QGHUILOOLQJ�RI�IXHO�E\�SURYLGHU�KDYH�EHHQ�VWRSSHG��WKXV��IXHO�H[SHQVHV�IRU�JHQVHW�GHFUHDVHG�E\������8QLQWHUUXSWHG�IHHG�RI�
GLHVHO�JHQHUDWRU�VHW�ZDV�HQVXUHG�

$OL�+DTODQ��:)3�HQJLQHHU
Ȋ$W�WKH�ILUVW�VWDJH�RI�WKH�SURMHFW������LWHPV�RI�'87�(��%LR�GLIIHUHQWLDO�VHQVRUV�ZHUH�LQVWDOOHG��1RZ�VHQVRUV�SURYLGH�
UHOLDEOH� LQIRUPDWLRQ�RQ�IXHO�YROXPH�LQ�HDFK�FLVWHUQ��2QFH�LQVWDOOHG��WKH�ULVN�RI�SRZHU�RXWDJHV�LQ�KRVSLWDOV� LV�
UHGXFHG�WR�]HUR��:LWKLQ�QH[W�PRQWKV��DQRWKHU�����VHQVRUV�DUH�JRLQJ�WR�EH�PRXQWHG��8OWLPDWHO\��WHOHPDWLFV�E\�
7HFKQRWRQ�ZLOO�EH�LQVWDOOHG�RQ�����VWDWLRQDU\�IXHO�WDQNV��ZKLFK�SURYLGH�����GLHVHO�JHQHUDWRUV�ZLWK�IXHO���

Ȋ'87�(��%LR�GLIIHUHQWLDO�IXHO�OHYHO�VHQVRUV�ZHUH�FKRVHQ�DV�WKH�EHVW�WRROV�IRU�VROYLQJ�WDVN�RI�RXU�FXVWRPHU��$W�
ILUVW��VHQVRUV�PHDVXUH�IXHO�OHYHO�ZLWK�KLJK�DFFXUDF\�DQG�DOORZ�UHPRWHO\�PRQLWRULQJ�RI�IXHO�TXDOLW\��ΖQ�FDVH��D�
QHZ�GHOLYHU\�RI�IXHO�GLIIHUV�LQ�SHUPLWWLYLW\�YDOXH�IURP�WKH�SUHYLRXV�RQH��FXVWRPHU�UHFHLYHV�RQOLQH�QRWLILFDWLRQ��
6HFRQGO\��GHYLFHV�DUH�HDV\�WR�PRXQW���WKH\�FDQ�EH�H[WHQGHG�ZLWK�DGGLWLRQDO�VHFWLRQV�WR�UHTXLUHG�OHQJWK��7KLUGO\��
6�� 7HFKQRORJ\� DOORZV� TXLFN� FRQQHFWLQJ� WR� D� VLQJOH� QHWZRUN� DQG� FRQILJXUDWLRQ� RI� VHQVRUV� DQG� &$18S�
WHOHPDWLFV�JDWHZD\��$OO�QHFHVVDU\�LQIRUPDWLRQ�LV�WUDQVPLWWHG�WR�25)��WHOHPDWLFV�VHUYLFH��
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