
,QWURGXFWLRQ
7KH�RYHUDOO�FRQFHSW�RI�WKLV�SURMHFW�LV�DQ�RQ�VLWH�VHZDJH�WUHDWPHQW�IDFLOLW\�
ZLWK���GLIIHUHQW�VXESURMHFWV��(IIHFWV�RI�GLIIHUHQW�GRVLQJ�PHWKRGV�RQ�$HURELF�
7UHDWPHQW�8QLWV��/RZ�3UHVVXUH�'RVLQJ�V\VWHPV��DQG�2Q�6LWH�HIIOXHQW�
FODULILFDWLRQ�IRU�UHXVH��)LJXULQJ�RXW�D�PRUH�HIILFLHQW�DQG�XVHIXO�ZD\�WR�XVH�
WKH�HIIOXHQW�LQ�RQ�VLWH�IDFLOLWLHV�LV�WKH�PDLQ�FRQFHUQ�RI�WKLV�UHVHDUFK�IDFLOLW\�

$�IRFXV�RI�WKH�ILUVW�VXESURMHFW�LV�WR�DQDO\]H�KRZ�GLIIHUHQW�GRVLQJ�PHWKRGV�
DIIHFW�$HURELF�7UHDWPHQW�8QLWV��7KH�VHFRQG�LV�WHVWLQJ�YDULRXV�
FRQILJXUDWLRQV�RI�ORZ�SUHVVXUH�GRVLQJ�V\VWHPV�WR�XVH�HIIOXHQW�LQ�D�PRUH�
HIILFLHQW�ZD\�RQ�WKH�JUDVV��7KH�WKLUG�SURMHFW�ZLOO�ZRUN�RQ�FODULI\LQJ�WKH�
HIIOXHQW�IURP�DQ�266)�HQRXJK�WR�EH�UHXVHG�LQ�WKH�KRPH�

7KH�RYHUYLHZ�RI�RXU�VROXWLRQ�FRQVLVWV�RI�D�GHVLJQ�IRU�D�SOXPELQJ�V\VWHP�
WKDW�FRQQHFWV�FRPSRVLWH�VDPSOHUV�WR�VDPSOH�VLWHV�WKURXJKRXW�WKH�RQ�VLWH�
ZDVWHZDWHU�WUDLQLQJ�VLWH��,W�DOVR�LQFOXGHV�WKH�FRGH�XVHG�IRU�WKH�VDPSOHUV��
DQG�ORFDWLRQV�IRU�VRLO�PRLVWXUH�VHQVRUV�DQG�ORZ�SUHVVXUH�GRVLQJ�PRQLWRUV�

&RVW�$QDO\VLV

5HIHUHQFHV
%LRFKHPLFDO�2[\JHQ�'HPDQG���%2'�LQ�:DWHU���Q�G����5HWULHYHG�1RYHPEHU����������IURP�

KWWSV���ZZZ�UVK\GUR�FR�XN�ZDWHU�TXDOLW\�PRQLWRULQJ�HTXLSPHQW�ZDWHU�TXDOLW\�PRQLWRULQJ�SDUDPHWHUV�ELRFKHPLFDO�R[\JHQ�GHPDQG�ERG��

'HO]HU��*�&���DQG�0F.HQ]LH��6�:���������)LYH�GD\�ELRFKHPLFDO�R[\JHQ�GHPDQG��8�6��*HRORJLFDO�6XUYH\�7HFKQLTXHV�RI�:DWHU�5HVRXUFHV�,QYHVWLJDWLRQV��ERRN����FKDS��$���VHFWLRQ������5HWULHYHG�1RYHPEHU����
������IURP�KWWS���SXEV�ZDWHU�XVJV�JRY�WZUL�$��

*HUKDUW��3��0���*HUKDUW��$��/���	�+RFKVWHLQ��-��,����������0XQVRQ��<RXQJ�DQG�2NLLVKL
V�)XQGDPHQWDOV�RI�)OXLG�0HFKDQLFV��-RKQ�:LOH\�	�6RQV��
KWWSV���ZZZ�ZLOH\�FRP�HQ�XV�0XQVRQ��&�<RXQJ�DQG�2NLLVKL���V�)XQGDPHQWDOV�RI�)OXLG�0HFKDQLFV��&��WK�(GLWLRQ�S��������������

+HJHU��6���:KHHOHU��'���*XVWDIVRQ��'���DQG�6]PRUOR��0����������³6HSWLF�6\VWHP�(YDOXDWLRQ�DW�0Q'27�5HVW�6WRSV��7UXFN�6WDWLRQV�DQG�:HLJK�6FDOHV�´�&(17(5�)25�75$163257$7,21�678',(6����±���

/HVLNDU��%���	�3HUV\Q��5����������2Q�VLWH�ZDVWHZDWHU�WUHDWPHQW�V\VWHPV��7H[DV�$JULFXOWXUDO�([WHQWLRQ�6HUYLFH��WKH�7H[DV�$	0�8QLYHUVLW\�V\VWHP�

3DWLO��*��3����������&RPSRVLWH�VDPSOLQJ��:LOH\�6WDWV5HI��6WDWLVWLFV�5HIHUHQFH�2QOLQH��KWWSV���RQOLQHOLEUDU\�ZLOH\�FRP�GRL�DEV�����������������������VWDW�����

5XELQ��$��5���)UHGHULFN��6��-���&UDZIRUG��6��/���DQG�$OSKLQ��:����������³1RQ�3RWDEOH�:DWHU�7UHDWPHQW�DQG�8VH�DW�D�3ULYDWH�(GXFDWLRQDO�)DFLOLW\�´������$6$%(�,QWHUQDWLRQDO�0HHWLQJ�

7HOHG\QH�,VFR�������D��0D\���$YDODQFKH�,QVWDOODWLRQ�DQG�2SHUDWLRQ�*XLGH��7HOHG\QH��
KWWSV���ZZZ�WHOHG\QHLVFR�FRP�HQ�XV�ZDWHUDQGZDVWHZDWHU�6DPSOHU'RFXPHQWV�0DQXDOV�$YDODQFKH7UDQVSRUWDEOH6DPSOHU8VHU0DQXDO�SGI

7H[DV�&RPPLVVLRQ�RQ�(QYLURQPHQWDO�4XDOLW\�������D���6XEFKDSWHU�'��3ODQQLQJ��&RQVWUXFWLRQ�DQG�,QVWDOODWLRQ�6WDQGDUGV�IRU��266)V��������������������5HWULHYHG�1RYHPEHU�����������IURP�7&(4�ZHEVLWH��
KWWSV���ZZZ�WFHT�WH[DV�JRY�DVVHWV�SXEOLF�OHJDO�UXOHV�UXOHV�SGIOLE����G�SGI
7H[DV�&RPPLVVLRQ�RQ�(QYLURQPHQWDO�4XDOLW\�������E��-XO\������5HTXLUHPHQWV�)RU�5HFODLPHG�:DWHU��5HWULHYHG�1RYHPEHU�����������IURP�7&(4�ZHEVLWH��
KWWSV���ZZZ�WFHT�WH[DV�JRY�DVVLVWDQFH�ZDWHU�UHFODLPHGBZDWHU�KWPO

=DLQXGLQ��=��ELQ���������-DQXDU\���7KH�0DQ\�,QWULFDFLHV�RI�%LRFKHPLFDO�2[\JHQ�'HPDQG��5HWULHYHG�1RYHPEHU����������IURP�
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B7KHB0DQ\B,QWULFDFLHVBRIB%LRFKHPLFDOB2[\JHQB'HPDQG�

)LQDO�'HVLJQ�5HFRPPHQGDWLRQ
$78�6DPSOHUV��
([LVWLQJ�ILEHUJODVV�WDQNV�ZLOO�EH�XVHG�DQG�SLSLQJ�OHDGLQJ�LQWR�WKH�WDQNV�ZLOO�DOORZ�IRU�GLUHFW�VDPSOLQJ��
&RVW�IRU�QHZ�WDQNV�ZHUH�DFFRXQWHG�IRU�LQ�WKH�FRVW�DQDO\VLV�LI�WKH�WDQNV�QHHG�WR�EH�UHSODFHG��
3ODFHPHQW�RI�6DPSOHUV�IRU�:DWHU�5HXVH�6\VWHP�
1RQ�UHIULJHUDWHG� VDPSOHUV�ZLOO� EH� SODFHG� LQ� SXUFKDVHG� UHIULJHUDWRUV� WR� HQVXUH� WKH� LQWHJULW\� RI� WKH�
VDPSOHV�DQG�PLQLPL]H�FRVWV��+ROHV�ZLOO�EH�GULOOHG� LQ� WKH�VLGH�RI� WKH�IULGJH�WR�DOORZ�SLSLQJ�IURP�WKH�
VDPSOHU�WR�WKH�WDQNV��
6DPSOHU�7XEH�3LSLQJ��
)RXUV�UHIULJHUDWHG�VDPSOHUV�ZLOO�EH�SODFHG�LQ�WKH�ORFNHG�ODUJH�VKHG�RQ�WKH�266)�VLWH��7R�SURWHFW�WKH�
FOHDU��WXELQJ�WKDW�FRPHV�ZLWK�WKH�VDPSOHUV��WKH�WXELQJ�ZLWK�EH�FRQWDLQHG�LQ��´�LUULJDWLRQ�SRO\HWK\OHQH�
SLSH�OHDGLQJ��
&RGH�IRU�$XWRPDWHG�6DPSOHUV�
(DFK�VDPSOHU�ZLOO�WDNH�D�����P/�VDPSOH�HYHU\�KRXU�IRU����KRXUV��7KH�VDPSOHUV�ZLOO�EH�SURJUDPPHG�
WR�SHUIRUP�FRPSRVLWH�VDPSOLQJ��VR�RQH�ERWWOH�ZLOO�ILOO�ZLWK�WKH�WRWDO������P/�SHU�VDPSOH�VLWH�SHU�GD\�

'HVLJQ�2EMHFWLYH
6XESURMHFW���
$XWRPDWHG� VDPSOHU� SODFHPHQW� ZLOO� EH� GHWHUPLQHG� DORQJ� ZLWK� D� SOXPELQJ� GHVLJQ� IRU� WKH� VDPSOHU�
SLSLQJ��7KHVH�GHVLJQV�ZLOO�EH�DGGHG�WR�DQ�H[LVWLQJ�266)�VLWH�$XWR&$'�ILOH�DV�D�QHZ�OD\HU��$�FRGH�
IRU�WKH�DXWRPDWHG�VDPSOHUV�ZLOO�EH�SURJUDPPHG�WR�WDNH�FRPSRVLWH�VDPSOHV�RYHU�RQH�GD\��
6XESURMHFW���
6DPSOHU�W\SH�DQG�SODFHPHQW�ZLOO�EH�GHWHUPLQHG�WR�SURYLGH�WKH�PRVW�FRVW�DQG�WLPH�HIILFLHQW�VROXWLRQ��
$�SOXPELQJ�GHVLJQ� IRU� WKH� WXELQJ�EHWZHHQ� WKHVH�VDPSOH�VLWHV�DQG�VDPSOHUV�ZLOO�DOVR�EH�GHVLJQHG�
DQG�DGGHG�WR�WKH�H[LVWLQJ�$XWR&$'�ILOH�RI�WKH�266)�VLWH�
6XESURMHFW���
&UHDWH�D�FRVW�DQDO\VLV�LQFOXGLQJ�WKH�PRLVWXUH�VHQVRUV�QHHGHG�IRU�WKLV�UHVHDUFK�

2Q�6LWH�6HZDJH�)DFLOLW\���-73�:DWHU�6ROXWLRQV
-RUGDQ�7D\ORU��7DWLDQD�%DLJ��3DLJH�)HUJHVRQ
%LRORJLFDO�DQG�$JULFXOWXUDO�(QJLQHHULQJ��7H[DV�$	0�8QLYHUVLW\

0DS�DQG�6DPSOHU�3ODFHPHQW

,QLWLDO�3XUFKDVHV� 4XDQWLW\�/HQJWK &RVW

5HIULJHUDWHG�6DPSOHUV � ������HDFK

5HIULJHUDWRUV � �������

%ODFN�,UULJDWLRQ�3LSH a����IW �������IW

1RQ�5HIULJHUDWHG�6DPSOHUV � ��

0RLVWXUH�6HQVRUV �� �������

)LEHUJODVV�7DQNV � ����

&RQVWUXFWLRQ ��KRXUV ����

7RWDO��RYHUDOO� BBB ��������������

7RWDO��WR�EH�SXUFKDVHG� BBB ��������������

7DEOH����,QLWLDO�&RVWV�IRU�WKH�3OXPELQJ�6\VWHP

2SHUDWLRQ�0DLQWHQDQFH� &RVW�

)LEHUJODVV�WDQNV �����������SHU�JDOORQ�SHU���\HDUV�IRU�
3XPSLQJ

&RQFUHWH�WDQNV �����������SHU�JDOORQ�SHU���\HDUV�IRU�
3XPSLQJ
5HSDLUV���7%'

7DEOH����2SHUDWLRQDO�&RVW�IRU�WKH�3OXPELQJ�6\VWHP

6XESURMHFW����(IIOXHQW�5HXVH
7ZR�WUHDWPHQW�WHFKQRORJLHV��%LR%DUULHU��0%5��16)������DQG�&OHDUVWUHDP�
�16)������ZLOO�EH�XVHG�XQGHU�QRUPDO�DQG�KLJK�VWUHQJWK�FRQGLWLRQV�WR�
GHWHUPLQH�LI�(�FROL�DQG�766�OHYHOV�DUH�DFFHSWDEOH�IRU�UHXVH��

6XESURMHFW����6WDQGDUG�YV�(TXDOL]HG�'RVLQJ
7KLV�SURMHFW�ZLOO�GHWHUPLQH�LI�XVLQJ�D�KLJKHU�VWUHQJWK�UHFLSH�ZLOO�NHHS�WKH�
HIIOXHQW�ZLWKLQ�DFFHSWDEOH�16)�VWDQGDUGV�DQG�REVHUYH�LI�HTXDOL]HG�GRVLQJ�
LPSURYHV�SHUIRUPDQFH�IRU�HDFK�UHFLSH��ORZ�VWUHQJWK�YV�KLJK�VWUHQJWK���$�
KLJK�VWUHQJWK�UHFLSH�ZRXOG�LQFUHDVH�%2'�DQG�766�OHYHOV�ZLWKRXW�
VXEVWDQWLDOO\�LQFUHDVLQJ�WKH�IORZ�UDWH�

6XESURMHFW����/3'�6RLO�0RLVWXUH
$�SOXPELQJ�GHVLJQ�ZLOO�EH�SURSRVHG�IRU�FRQQHFWLQJ�WKH�H[LVWLQJ�VHZDJH�
V\VWHPV�WR�WKH�FRPSRVLWH�VDPSOHU�DQG�QHZ�VRLO�PRLVWXUH�VHQVRU�ORFDWLRQV�
ZLOO�EH�VXJJHVWHG��7KH�FRPSRVLWH�VDPSOHV�ZLOO�EH�PRQLWRUHG�ZHHNO\�IRU�VRLO�
PRLVWXUH��HIIOXHQW�GLVWULEXWLRQV�DQG�SUHVVXUH��ZKLOH�WKH�766�DQG�%2'��ZLOO�
EH�PRQLWRUHG�PRQWKO\�

7KH�XWLOLWLHV�DQG�RSHUDWLRQDO�FRVW�RI�WKH�VDPSOHUV��VHQVRUV��DQG�
UHIULJHUDWRUV��DUH�D�PLQRU�FRVW�WKDW�KDV�QRW�EHHQ�FDOFXODWHG�DQG�ZLOO�
EH�GHWHUPLQHG�E\�WKH�FOLHQW�


