
5HIDFWRULQJ�DQG�,QKHULWDQFH

,QKHULWDQFH� LV� RQH� RI� WKH� PRVW� IDPRXV� IHDWXUHV� RI� REMHFW�RULHQWHG� V\VWHPV�� DQG� VR� LW� VKRXOG� FRPH� DV� QR
VXUSULVH� WKDW� UHIDFWRULQJ� LV� D� JRRG� ZD\� WR� KHOS� PDNH� WKH� EHVW� XVH� RI� LQKHULWDQFH�� 7R� GHPRQVWUDWH� VRPH
UHIDFWRULQJ� WHFKQLTXHV� ZLWK� LQKHULWDQFH� ,� DP� JRLQJ� WR� ZRUN� ZLWK� D� EXQFK� RI� FODVVHV� WKDW� IRUP� D� FODVVLF
LQKHUWDQFH�VWUXFWXUH��7KH�H[DPSOH�SUREOHP�LV�WKDW�RI�DQ�HOHFWULFLW\�XWLOLW\�FKDUJLQJ� LWV�FXVWRPHUV��7KH�XWLOLW\
KDV�VHYHUDO�NLQGV�RI�FXVWRPHUV�DQG�FKDUJHV� WKHP�LQ�GLIIHUHQW�ZD\V��,Q�DOO�FDVHV��KRZHYHU�� LW�ZDQWV� WR�NQRZ
KRZ�PDQ\�GROODUV�LW�VKRXOG�FKDUJH�WKHP�IRU�WKH�ODWHVW�UHDGLQJ�

7KH�W\SHV�RI�FXVWRPHU�DUH��5HVGLGHQWLDO��'LVDELOLW\��/LIHOLQH��DQG�%XVLQHVV�
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,Q�HDFK�FDVH�WKH�SULQFLSDO�WDVN�RI�WKH�FODVV�LV�WR�FDOFXODWH�WKH�ODWHVW�FKDUJH��7KH�DOJRULWKPV�VKRZ�TXLWH�GLIIHUHQW
FRGH�EXW��DV�ZH�VKDOO�VHH��WKHUH�LV�VWLOO�D�JUHDW�GHDO�RI�FRPPRQDOLW\�

7R�EHJLQ�ZLWK��KRZHYHU��ZH�VKDOO�ORRN�DW�WKH�FRGH��,�VKDOO�VWDUW�ZLWK�WKH�5HVLGHQWLDO�6LWH�FODVV�

FODVV�5HVLGHQWLDO6LWH�H[WHQGV�'RPDLQ2EMHFW�^

SULYDWH�5HDGLQJ>@�BUHDGLQJV� �QHZ�5HDGLQJ>����@�
SULYDWH�VWDWLF�ILQDO�GRXEOH�7$;B5$7(� ������
SULYDWH�=RQH�B]RQH�

5HVLGHQWLDO6LWH��=RQH�]RQH��^
���� B]RQH� �]RQH�
��`

5HDGLQJV�DUH�DGGHG�WR�WKH�UHVLGHQWLDO�VLWH�ZLWK

� SXEOLF�YRLG�DGG5HDGLQJ�5HDGLQJ�QHZ5HDGLQJ�
����^
���� ���DGG�UHDGLQJ�WR�HQG�RI�DUUD\
���� LQW�L� ���
���� ZKLOH��BUHDGLQJV>L@�� �QXOO��L���
���� BUHDGLQJV>L@� �QHZ5HDGLQJ�
����`

/LNH�DOO�WKH�VLWH�FODVVHV�WKHUH�LV�D�SXEOLF�FKDUJH�PHWKRG�ZKLFK�FDOFXODWHV�WKH�ODWHVW�FKDUJH�IRU�WKH�VLWH�

SXEOLF�'ROODUV�FKDUJH��
����^
���� ���ILQG�ODVW�UHDGLQJ
���� LQW�L� ���
���� ZKLOH��BUHDGLQJV>L@�� �QXOO��L���

���� LQW�XVDJH� �BUHDGLQJV>L��@�DPRXQW�����BUHDGLQJV>L��@�DPRXQW���



���� 'DWH�HQG� �BUHDGLQJV>L��@�GDWH���
���� 'DWH�VWDUW� �BUHDGLQJV>L��@�GDWH���
���� VWDUW�VHW'DWH�VWDUW�JHW'DWH�������� ��VHW�WR�EHJLQLQJ�RI�SHULRG
���� UHWXUQ�FKDUJH�XVDJH��VWDUW��HQG��
����`

$V�\RX�FDQ�VHH��DOO�LW�GRHV�LV�VHW�XS�WKH�DUJXPHQWV�IRU�DQRWKHU�FKDUJH�PHWKRG��ZKLFK�LV�SULYDWH�WR�WKH�FODVV�

SULYDWH�'ROODUV�FKDUJH�LQW�XVDJH��'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�
���� GRXEOH�VXPPHU)UDFWLRQ�

���)LQG�RXW�KRZ�PXFK�RI�SHULRG�LV�LQ�WKH�VXPPHU
���� LI��VWDUW�DIWHU�B]RQH�VXPPHU(QG����__�HQG�EHIRUH�B]RQH�VXPPHU6WDUW����
���� VXPPHU)UDFWLRQ� ���
���� HOVH�LI���VWDUW�EHIRUH�B]RQH�VXPPHU6WDUW����		��VWDUW�DIWHU�B]RQH�VXPPHU(QG����		
���� �HQG�EHIRUH�B]RQH�VXPPHU6WDUW����		��HQG�DIWHU�B]RQH�VXPPHU(QG����
���� VXPPHU)UDFWLRQ� ���
���� HOVH�^ ���SDUW�LQ�VXPPHU�SDUW�LQ�ZLQWHU
���� GRXEOH�VXPPHU'D\V�
���� LI��VWDUW�EHIRUH�B]RQH�VXPPHU6WDUW����__�VWDUW�DIWHU�B]RQH�VXPPHU(QG�����^
���� ���HQG�LV�LQ�WKH�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�HQG����GD\2I<HDU��B]RQH�VXPPHU6WDUW��������
���� `�HOVH�^
���� ���VWDUW�LV�LQ�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�B]RQH�VXPPHU(QG������GD\2I<HDU��VWDUW������
���� `�
���� VXPPHU)UDFWLRQ� �VXPPHU'D\V����GD\2I<HDU�HQG����GD\2I<HDU�VWDUW�������
���� `�

���� UHVXOW� ��QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ���
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ����

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��UHVXOW�WLPHV�7$;B5$7(����

���� 'ROODUV�IXHO� �QHZ�'ROODUV�XVDJH�
���������
���� UHVXOW� �UHVXOW�SOXV�IXHO��

���� UHVXOW� �QHZ�'ROODUV��UHVXOW�SOXV�IXHO�WLPHV�7$;B5$7(����

���� UHWXUQ�UHVXOW�

����`

7KLV�LV�D�FRPSOLFDWHG�EHDVW��,W�PDNHV�XVH�RI�RQH�IXUWKHU�PHWKRG�WR�KHOS�ZLWK�GDWH�FDOFXODWLRQV�

LQW�GD\2I<HDU�'DWH�DUJ��^
� LQW�UHVXOW�
���� VZLWFK��DUJ�JHW0RQWK����^
���� FDVH���
���� UHVXOW� ���
���� EUHDN�
���� FDVH���
���� UHVXOW� ����
���� EUHDN�
���� FDVH���
���� UHVXOW� ����
���� EUHDN�
���� FDVH���
���� UHVXOW� ����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�



���� FDVH����
���� UHVXOW� �����
���� EUHDN�
���� FDVH����
���� UHVXOW� �����
���� EUHDN�
���� GHIDXOW��
���� WKURZ�QHZ�,OOHJDO$UJXPHQW([FHSWLRQ���
���� `�
���� UHVXOW�� �DUJ�JHW'DWH���

���� ��FKHFN�OHDS�\HDU
���� LI���DUJ�JHW<HDU�����  ����		���DUJ�JHW<HDU���������� ����__��DUJ�JHW<HDU���������  
�����^
���� UHVXOW���
���� `�

���� UHWXUQ�UHVXOW�
����`

7KDW��DW�OHDVW�IRU�RXU�SXUSRVHV��LV�WKH�UHVLGHQWLDO�VLWH�FODVV���7KH�UHVLGHQWLDO�VLWH�XVHV�D�QXPEHU�RI�RWKHU�FODVVHV�
7KH�UHDGVLQJV�DQG�]RQH�FODVVHV�DUH�MXVW�VLPSOH�HQFDSVXDOWHG�UHFRUGV�

FODVV�5HDGLQJ�^
����SXEOLF�'DWH�GDWH���^
���� UHWXUQ�BGDWH�
����`
����SXEOLF�LQW�DPRXQW���^
���� UHWXUQ�BDPRXQW�
����`
����SXEOLF�5HDGLQJ�LQW�DPRXQW��'DWH�GDWH��^
���� BDPRXQW� �DPRXQW�
���� BGDWH� �GDWH�
����`

����SULYDWH�'DWH�BGDWH�
����SULYDWH�LQW�BDPRXQW�
�`

FODVV�=RQH�^
SXEOLF�=RQH�SHUVLVW�� ^

5HJLVWUDU�DGG��=RQH���WKLV��
UHWXUQ�WKLV�

`

SXEOLF�VWDWLF�=RQH�JHW��6WULQJ�QDPH�� ^
UHWXUQ��=RQH��5HJLVWUDU�JHW��=RQH���QDPH��

`

� SXEOLF�'DWH�VXPPHU(QG���^
���� UHWXUQ�BVXPPHU(QG�
`

� SXEOLF�'DWH�VXPPHU6WDUW���^
���� UHWXUQ�BVXPPHU6WDUW�
`

SXEOLF�GRXEOH�ZLQWHU5DWH���^
���� UHWXUQ�BZLQWHU5DWH�
`

SXEOLF�GRXEOH�VXPPHU5DWH���^
���� UHWXUQ�BVXPPHU5DWH�
`

=RQH��6WULQJ�QDPH��GRXEOH�VXPPHU5DWH��GRXEOH�ZLQWHU5DWH�
'DWH�VXPPHU6WDUW��'DWH�VXPPHU(QG��^

���� BQDPH� �QDPH�
���� BVXPPHU5DWH� �VXPPHU5DWH�
���� BZLQWHU5DWH� �ZLQWHU5DWH�
���� BVXPPHU6WDUW� �VXPPHU6WDUW�
���� BVXPPHU(QG� �VXPPHU(QG�
��`�

SULYDWH�'DWH�BVXPPHU(QG�
SULYDWH�'DWH�BVXPPHU6WDUW�
SULYDWH�GRXEOH�BZLQWHU5DWH�
SULYDWH�GRXEOH�BVXPPHU5DWH�
`



7KH�GROODUV�FODVV�LV�D�XVH�RI�WKH�4XDQWLW\�SDWWHUQ��,W�FRPELQHV�WKH�QRWLRQ�RI�DQ�DPRXQW�DQG�D�FXUUHQF\��,·P
QRW�JRLQJ�WR�JR�LQWR�WRR�PDQ\�GHWDLOV�KHUH��(VVHQWLDOO\�\RX�FUHDWH�GROODUV�REMHFWV�ZLWK�D�FRQVWUXFWRU�WKDW�KDV�D
QXPEHU�IRU�WKH�DPRXQW��7KH�FODVV�VXSSRUWV�VRPH�EDVLF�DULWKPHWLF�RSHUDWLRQV�

$Q�LPSRUWDQW�SDUW�RI�WKH�GROODUV�FODVV�LV�WKH�IDFW�WKDW�LW�URXQGV�DOO�QXPEHUV�WR�WKH�QHDUHVW�FHQW��D�EHKDYLRU
ZKLFK�LV�RIWHQ�YHU\�LPSRUWDQW�LQ�ILQDQFLDO�V\VWHPV��$V�P\�IULHQG�5RQ�-HIIULHV�WROG�PH��´%H�NLQG�WR�SHQQLHV�
DQG�WKH\�ZLOO�EH�NLQG�WR�\RXµ�

1H[W�XS�LV�D�FODVV�XVHG�IRU�FDOFXODWLQJ�FKDUJHV�IRU�SHRSOH�ZKR�DUH�GLVDEOHG��,WV�VWUXFWXUH�LV�VLPLODU�WR�WKH
UHVLGHQWLDO�FDVH�H[FHSW�IRU�D�IHZ�PRUH�FRQVWDQWV�

FODVV�'LVDELOLW\6LWH�^
���� SULYDWH�5HDGLQJ>@�BUHDGLQJV� �QHZ�5HDGLQJ>����@�

SULYDWH�VWDWLF�ILQDO�'ROODUV�)8(/B7$;B&$3� �QHZ�'ROODUV��������
���� SULYDWH�VWDWLF�ILQDO�GRXEOH�7$;B5$7(� ������

SULYDWH�=RQH�B]RQH�
���� SULYDWH�VWDWLF�ILQDO�LQW�&$3� �����

$JDLQ�LW�KDV�D�PHWKRG�IRU�DGGLQJ�QHZ�UHDGLQJV

SXEOLF�YRLG�DGG5HDGLQJ�5HDGLQJ�QHZ5HDGLQJ�
����^
���� LQW�L�
���� IRU��L� ����BUHDGLQJV>L@�� �QXOO��L����
���� BUHDGLQJV>L@� �QHZ5HDGLQJ�
����`

7KHUH�DUH�DOVR�WZR�FKDUJH�PHWKRGV��7KH�ILUVW�LV�SXEOLF�DQG�WDNHV�QR�DUJXPHQWV�

SXEOLF�'ROODUV�FKDUJH��
����^
���� LQW�L�
���� IRU��L� ����BUHDGLQJV>L@�� �QXOO��L����

���� LQW�XVDJH� �BUHDGLQJV>L��@�DPRXQW�����BUHDGLQJV>L��@�DPRXQW���
���� 'DWH�HQG� �BUHDGLQJV>L��@�GDWH���
���� 'DWH�VWDUW� �BUHDGLQJV>L��@�GDWH���
���� VWDUW�VHW'DWH�VWDUW�JHW'DWH�������� ��VHW�WR�EHJLQLQJ�RI�SHULRG
���� UHWXUQ�FKDUJH�XVDJH��VWDUW��HQG��
����`

7KH�VHFRQG�LV�WKH�SULYDWH��WKUHH�DUJXPHQW�PHWKRG�

SULYDWH�'ROODUV�FKDUJH�LQW�IXOO8VDJH��'DWH�VWDUW��'DWH�HQG��^
���� 'ROODUV�UHVXOW�
���� GRXEOH�VXPPHU)UDFWLRQ�
���� LQW�XVDJH� �0DWK�PLQ�IXOO8VDJH��&$3��

���� LI��VWDUW�DIWHU�B]RQH�VXPPHU(QG����__�HQG�EHIRUH�B]RQH�VXPPHU6WDUW����
���� VXPPHU)UDFWLRQ� ���
���� HOVH�LI���VWDUW�EHIRUH�B]RQH�VXPPHU6WDUW����		��VWDUW�DIWHU�B]RQH�VXPPHU(QG����		
���� �HQG�EHIRUH�B]RQH�VXPPHU6WDUW����		��HQG�DIWHU�B]RQH�VXPPHU(QG����
���� VXPPHU)UDFWLRQ� ���
���� HOVH�^
���� GRXEOH�VXPPHU'D\V�
���� LI��VWDUW�EHIRUH�B]RQH�VXPPHU6WDUW����__�VWDUW�DIWHU�B]RQH�VXPPHU(QG�����^
���� ���HQG�LV�LQ�WKH�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�HQG����GD\2I<HDU��B]RQH�VXPPHU6WDUW��������
���� `�HOVH�^
���� ���VWDUW�LV�LQ�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�B]RQH�VXPPHU(QG������GD\2I<HDU��VWDUW������
���� `�
���� VXPPHU)UDFWLRQ� �VXPPHU'D\V����GD\2I<HDU�HQG����GD\2I<HDU�VWDUW�������
���� `�

���� UHVXOW� ��QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ���
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ����

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��0DWK�PD[�IXOO8VDJH���XVDJH�����
���������

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��UHVXOW�WLPHV�7$;B5$7(����

���� 'ROODUV�IXHO� �QHZ�'ROODUV�IXOO8VDJH�
���������
���� UHVXOW� �UHVXOW�SOXV�IXHO��
���� UHVXOW� �QHZ�'ROODUV��UHVXOW�SOXV�IXHO�WLPHV�7$;B5$7(��PLQ�)8(/B7$;B&$3����



UHWXUQ�UHVXOW�
`

7KLV�DJDLQ�XVHV�D�GD\2I<HDU�PHWKRG�ZKLFK�LV�LGHQWLFDO�WR�WKH�RQH�IRU�WKH�UHVLGHQWLDO�VLWH�

2XU�QH[W�VLWH�LV�FDOOHG�D�OLIHOLQH�VLWH��XVHG�IRU�SHRSOH�ZKR�FODLP�VSHFLDO�VWDWH�GLVSHQVDWLRQ�GXH�WR�SRYHUW\�

SXEOLF�FODVV�/LIHOLQH6LWH�H[WHQGV�'RPDLQ2EMHFW�^

SULYDWH�5HDGLQJ>@�BUHDGLQJV� �QHZ�5HDGLQJ>����@�
SULYDWH�VWDWLF�ILQDO�GRXEOH�7$;B5$7(� ������

7KH�PHWKRG�WR�DGG�D�UHDGLQJ�ORRNV�GLIIHUHQW�WKLV�WLPH

SXEOLF�YRLG�DGG5HDGLQJ�5HDGLQJ�QHZ5HDGLQJ��^
���� 5HDGLQJ>@�QHZ$UUD\� �QHZ�5HDGLQJ>BUHDGLQJV�OHQJWK����@�
���� 6\VWHP�DUUD\FRS\�BUHDGLQJV�����QHZ$UUD\�����BUHDGLQJV�OHQJWK��
���� QHZ$UUD\>�@� �QHZ5HDGLQJ�
���� BUHDGLQJV� �QHZ$UUD\�
`

$JDLQ�WKHUH�LV�D�FKDUJH�PHWKRG�ZLWK�QR�SDUDPHWHUV�

SXEOLF�'ROODUV�FKDUJH��
����^
���� LQW�XVDJH� �BUHDGLQJV>�@�DPRXQW�����BUHDGLQJV>�@�DPRXQW���
���� UHWXUQ�FKDUJH�XVDJH��
����`

%XW�WKLV�WLPH�WKH�SULYDWH�FKDUJH�PHWKRG�RQO\�WDNHV�RQH�SDUDPHWHU

SULYDWH�'ROODUV�FKDUJH���LQW�XVDJH��^

GRXEOH�EDVH� �0DWK�PLQ�XVDJH������
������
LI��XVDJH�!������^

EDVH�� ��0DWK�PLQ��XVDJH�������������
������
`�
LI��XVDJH�!������^

EDVH�� ��XVDJH��������
������
`�

'ROODUV�UHVXOW� �QHZ�'ROODUV��EDVH��

'ROODUV�WD[� �QHZ�'ROODUV��
UHVXOW�PLQXV�QHZ�'ROODUV�����PD[�QHZ�'ROODUV������WLPHV�7$;B5$7(�

��
UHVXOW� �UHVXOW�SOXV�WD[��

'ROODUV�IXHO&KDUJH� �QHZ�'ROODUV��XVDJH�
���������
UHVXOW� �UHVXOW�SOXV��IXHO&KDUJH��
UHWXUQ�UHVXOW�SOXV��QHZ�'ROODUV��IXHO&KDUJH�WLPHV�7$;B5$7(����

`

2XU�ODVW�VLWH�LV�WKH�EXVLQHVV�VLWH

FODVV�%XVLQHVV6LWH�^
SULYDWH�LQW�ODVW5HDGLQJ�
SULYDWH�5HDGLQJ>@�BUHDGLQJV� �QHZ�5HDGLQJ>����@�
SULYDWH�VWDWLF�ILQDO�GRXEOH�67$57B5$7(� ������
VWDWLF�ILQDO�GRXEOH�(1'B5$7(� ������
VWDWLF�ILQDO�LQW�(1'B$02817� ������

7KHUH�LV�DQRWKHU�YDULDWLRQ�IRU�DGGLQJ�D�UHDGLQJ

SXEOLF�YRLG�DGG5HDGLQJ�5HDGLQJ�QHZ5HDGLQJ��^
���� BUHDGLQJV>��ODVW5HDGLQJ@� �QHZ5HDGLQJ�
`
SULYDWH�LQW�ODVW5HDGLQJ�

$JDLQ�WKHUH�LV�D�QR�DUJXPHQW�FKDUJH�PHWKRG

SXEOLF�'ROODUV�FKDUJH��
����^
���� LQW�XVDJH� �BUHDGLQJV>ODVW5HDGLQJ@�DPRXQW�����BUHDGLQJV>ODVW5HDGLQJ���@�DPRXQW���
���� UHWXUQ�FKDUJH�XVDJH��
����`

$QG�D�RQH�DUJXPHQW�FKDUJH�PHWKRG�



SULYDWH��'ROODUV�FKDUJH�LQW�XVDJH��^
���� 'ROODUV�UHVXOW�

����LI��XVDJH�  ����UHWXUQ�QHZ�'ROODUV����

GRXEOH�W�� �67$57B5$7(�����(1'B5$7(�
�(1'B$02817����67$57B5$7(�����(1'B$02817������
GRXEOH�W�� ���(1'B5$7(�
�(1'B$02817����67$57B5$7(��
�0DWK�PLQ�(1'B$02817��XVDJH����

�(1'B$02817������
GRXEOH�W�� �0DWK�PD[�XVDJH���(1'B$02817�����
�(1'B5$7(�

UHVXOW� �QHZ�'ROODUV��W����W����W���

UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��XVDJH�
����������

'ROODUV�EDVH� �QHZ�'ROODUV��UHVXOW�PLQ�QHZ�'ROODUV�������WLPHV��������
LI��UHVXOW�LV*UHDWHU7KDQ�QHZ�'ROODUV��������^

EDVH� �QHZ�'ROODUV��EDVH�SOXV�UHVXOW�PLQ�QHZ�'ROODUV������PLQXV�
QHZ�'ROODUV������WLPHV������

���
`�
LI��UHVXOW�LV*UHDWHU7KDQ�QHZ�'ROODUV��������^

EDVH� �QHZ�'ROODUV��EDVH�SOXV�UHVXOW�PLQXV�QHZ�'ROODUV������WLPHV���������
`�

UHVXOW� �UHVXOW�SOXV�EDVH��
UHWXUQ�UHVXOW�

����`

)LUVW�VWHS�LQ�UHIDFWRULQJ

7KH�ILUVW�VWHS�LQ�UHIDFWRULQJ�LV�WR�VHW�XS�D�JRRG�VHW�RI�WHVWV�VR�WKDW�ZH�FDQ�EH�VXUH�WKDW�WKH�H[WHUQDO�EHKDYLRU
GRHV�QRW�FKDQJH�

,QFUHDVLQJO\�\RX�FDQ�JHW�VRPH�QLFH�WHVWLQJ�WRROV�WR�JR�ZLWK�-DYD���DQG�LI�\RX�DUH�GRLQJ�DQ\�VHULRXV�DSSOLFDWLRQ
GHYHORSPHQW�\RX�VKRXOG�EX\�WKLV�NLQG�RI�WHVWLQJ�WRRO��%XW�ZKHQ�,�ZDV�ZULWLQJ�WKLV�FKDSWHU�,�GLGQ·W�KDYH�DFFHVV
WR�DQ\�RI�WKHVH�WRROV��VR�,�UROOHG�D�VLPSOH� WHVWLQJ�IUDPHZRUN�RI�P\�RZQ��,W·V�QRW� WKH�NLQG�RI� WKLQJ�,�ZRXOG
H[SHFW� LQ� D� VHULRXV� SURMHFW�� VR� ,·P� NLQG� RI� HPEDUDVVHG� WR� VKRZ� LW�� %XW� LW� GRHV� LOOXVWUDWH� VRPH� LPSRUWDQW
SULQFLSOHV�DQG�DQ\RQH�FDQ�HDVLO\�XVH�LW��\HV�WKDW�GRHV�LQFOXGH�\RX��

7KH�HVVHQFH�RI�WKH�IUDPHZRUN�LV�WKH�7HVWHU�DQG�7HVW5HVXOW�FODVVHV��7KH�7HVWHU�FODVV�LV�D�VLPSOH�DEVWUDFW�FODVV
WKDW�SURYLFHV�EDVLF�VHUYLFHV�IRU�H[HFXWLQJ�WHVWV�

&ODVV�7HVWHU�^

YRLG�H[HFXWH7HVW���^
WU\�^

WHVW���
���� 6\VWHP�RXW�SULQWOQ��BUHVXOW��
����`�FDWFK��([FHSWLRQ�H��^
��������6\VWHP�RXW�SULQWOQ���([FHSWLRQ�ZKLOH�H[HFXWLQJ������H�WR6WULQJ����
��������H�SULQW6WDFN7UDFH�6\VWHP�RXW��
����`�
`

SURWHFWHG�YRLG�DGG)DLOXUH��6WULQJ�PHVVDJH��^
����BUHVXOW�DGG)DLOXUH�PHVVDJH��
`

DEVWUDFW�YRLG�WHVW���WKURZV�([FHSWLRQ�

$�VXEFODVV�RI�WHVWHU�PXVW�SURYLGH�D�PDLQ�PHWKRG�DQG�LPSOHPHQW�WHVW���

&ODVV�6LWH7HVWHU�^

SXEOLF�VWDWLF�YRLG�PDLQ��6WULQJ>@�DUJY��^
QHZ�6LWH7HVWHU���H[HFXWH7HVW���

`

��SXEOLF�YRLG�WHVW���WKURZV�([FHSWLRQ�^



���� VHWXS���
���� WHVW/LIHOLQH���

WHVW5HVLGHQWLDO%���
WHVW5HVLGHQWLDO&���
WHVW'LVDELOLW\����
WHVW'LVDELOLW\����
WHVW%XVLQHVV���
WHVW5HVLGHQWLDO$���

��`

,�NHHS�WKHVH�FODVVHV�VHSDUDWH�VR�,�FDQ�UHXVH�7HVWHU�EHWZHHQ�SURMHFWV�

7KH�LQGLYLGXDO�PHWKRGV�LQ�6LWH7HVWHU�DUH�DORQJ�WKH�IROORZLQJ�OLQHV

���YRLG�WHVW%XVLQHVV���WKURZV�([FHSWLRQ^
���� %XVLQHVV6LWH�VXEMHFW� �QHZ�%XVLQHVV6LWH���
���� VXEMHFW�DGG5HDGLQJ�QHZ�5HDGLQJ�����QHZ�'DWH������'HF����������
���� VXEMHFW�DGG5HDGLQJ�QHZ�5HDGLQJ�����QHZ�'DWH�����-DQ����������
���� VKRXOG(TXDO�������QHZ�'ROODUV�����VXEMHFW�FKDUJH����
���� VXEMHFW�DGG5HDGLQJ�QHZ�5HDGLQJ�����QHZ�'DWH�����)HE����������

VKRXOG(TXDO�������QHZ�'ROODUV��������VXEMHFW�FKDUJH����
���� VXEMHFW�DGG5HDGLQJ�QHZ�5HDGLQJ��������QHZ�'DWH�����0DU����������

VKRXOG(TXDO����������QHZ�'ROODUV���������VXEMHFW�FKDUJH����
���� VXEMHFW�DGG5HDGLQJ�QHZ�5HDGLQJ��������QHZ�'DWH�����$SU����������

VKRXOG(TXDO����������QHZ�'ROODUV�������VXEMHFW�FKDUJH����
���`

7KH�EDVLF�LGHD�LV�WR�FUHDWH�D�VLWH��WRVV�LQ�D�IHZ�UHDGLQJV��FKHFN�WKH�UHVXOLQJ�FKDUJH��WRVV�LQ�VRPH�PRUH�UHDVLQJV�
WHVW�WKH�FKDUJH�DJDLQ��DQG�VR�RQ�

7KH�VKRXOG(TXDO���PHWKRG�LV�RQH�,�FDQ�XVH�LQ�VHYHUDO�SODFHV��VR�,�GHILQH�LW�RQ�WHVWHU�

SURWHFWHG�YRLG�VKRXOG(TXDO�6WULQJ�PHVVDJH��4XDQWLW\�H[SHFWHG��4XDQWLW\�DFWXDO��^
���� LQFUHPHQW7HVWV���

���� LI��DFWXDO�  �QXOO��^
���� DGG)DLOXUH��PHVVDJH�����VKRXOG�EH�����H[SHFWHG�WR6WULQJ�������ZDV�QXOO���
���� UHWXUQ�
���� `�
���� LI��H[SHFWHG�QRW(TXDOV�DFWXDO���^
���� DGG)DLOXUH��PHVVDJH�����VKRXOG�EH�����H[SHFWHG�WR6WULQJ�������ZDV����
DFWXDO�WR6WULQJ����
���� `�
`

,�SUHSDUHG�VLPLODU�VKRXOG(TXDO�PHWKRGV�IRU�LQW�DQG�'DWH�

7KH�WHVW5HVXOW�FODVV�NHHSV�WUDFN�RI�WKH�UHVXOWV�RI�WKH�WHVW�DQG�FDQ�GR�D�VLPSOH�SULQW�RI�WKH�UHVXOWV�

SXEOLF�FODVV�7HVW5HVXOW�^
����YRLG�LQFUHPHQW7HVWV���^
���� BQXPEHU2I7HVWV����
����`

SXEOLF�7HVW5HVXOW��� ^`�

SXEOLF�YRLG�DGG)DLOXUH��6WULQJ�PHVVDJH��^
BIDLOXUHV�DGG(OHPHQW��PHVVDJH��

`�

SXEOLF�ERROHDQ�LV)DLOXUH�� ^
UHWXUQ���BIDLOXUHV�LV(PSW\���

`�

SXEOLF�6WULQJ�IDLOXUH6WULQJ���^
6WULQJ�UHVXOW� ����
(QXPHUDWLRQ�H� �BIDLOXUHV�HOHPHQWV���
ZKLOH��H�KDV0RUH(OHPHQWV����^

UHVXOW�� ��?W����H�QH[W(OHPHQW������?Q��
`�
UHWXUQ�UHVXOW�

`�

SXEOLF�6WULQJ�WR6WULQJ�� ^
LI��LV)DLOXUH���

UHWXUQ��)DLOXUHV?Q����IDLOXUH6WULQJ���



HOVH
UHWXUQ��2.������6WULQJ�YDOXH2I�BQXPEHU2I7HVWV������WHVWV���

`
�

SULYDWH�LQW�BQXPEHU2I7HVWV� ���
SULYDWH�9HFWRU�BIDLOXUHV� �QHZ�9HFWRU���

`

:LWK�WKLV�LQ�SODFH�,�FDQ�ZULWH�D�VXEFODVV�RI�7HVWHU�WR�GR�VRPH�WHVWV��DQG�H[HFXWH�WKRVH�WHVWV��7KH�WHVW�UHVXOW�ZLOO
HLWKHU�WHOO�PH�DOO�LV�ZHOO��RU�LW�ZLOO�WHOO�PH�KRZ�PDQ\��DQG�ZKLFK��WHVWV�KDYH�IDLOHG��,�FDQ�H[HFXWH�WKH�WHVWV�IURP
WKH�FRPPDQG�OLQH�ZLWKRXW�QHHGLQJ�WR�XVH�D�*8,��RU�,�FDQ�UXQ�WKHP�LQ�WKH�GHEXJJHU��$W�WKH�WLPH�,�ZURWH�WKLV
FKDSWHU�WKH�&DIp�GHEXJJHU�ZDV��WR�SXW�SROLWHO\��IUDJLOH��VR�,�XVXDOO\�UDQ�WKLQJV�LQ�WKH�FRPPDQG�OLQH�

%HJLQQLQJ�ZLWK�5HVLGHQWLDO6LWH�DQG�'LVDELOLW\6LWH

,�KDYH�QR� LGHD�ZKLFK� WZR�FODVVHV� WR� VWDUW�ZLWK� LQ� WKLV� FDVH�� VR� ,�ZLOO� SLFN� WZR� DW� UDQGRP��:HOO�PD\EH� QRW
HQWLUHO\�DW�UDQGRP��WKHVH�WZR�FODVVHV�GR�KDYH�WZR�ILHOGV�LQ�FRPPRQ��UHDGLQJV�DQG�]RQH��VR�WKHUH�LV�SHUKDSV�D
ELW�PRUH�FRPPRQ�JURXQG�KHUH��8VXDOO\�,�GR�OLNH�WR�VWDUW�ZLWK�WKRVH�WKDW�KDYH�WKH�PRVW�GDWD�LQ�FRPPRQ��%XW�,
GRQ·W�WKLQN�LW�PDWWHUV�LQ�WKLV�FDVH�

7KH�]RQH�ILHOG�LV�UHDOO\�YHU\�VLPLODU��(DFK�FODVV�KDV�D�ILHOG�RI�W\SH�=RQH�WKDW�LV�VHW�LQ�WKH�FRQVWUXFWRU��$W�WKLV
SRLQW�,�ZDQW�WR�NQRZ�KRZ�WKH�]RQH�LV�XVHG���7R�GR�WKLV�,�GR�D�ILQG�IRU�´B]RQHµ�LQ�ERWK�ILOHV�DQG�ORRN�WR�VHH
ZKHUH�LW�XVHG��$V�,�GR�WKLV�,�FDQ�VHH�WKDW�WKH�]RQH�LV�QRW�PRGLILHG�DIWHU�WKH�FRQVWUXFWRU�KDV�VHW�LW�XS��DQG�LW
XVHG�TXLWH�D�ORW�LQ�WKH�FKDUJH�PHWKRG�

)URP�WKLV�,�IHHO�UHDG\�WR�FUHDWH�D�VXSHUFODVV�6LWH�DQG�WR�PRYH�WKH�]RQH�ILHOG�WR�LW��7KH�ILUVW�VWHS�LV�WR�GHFODUH
WKH�QHZ�VXSHUFODVV�

FODVV�6LWH�^

����6LWH��=RQH�]RQH��^
���� B]RQH� �]RQH�
����`

����SURWHFWHG�=RQH�B]RQH�
`

,�WKHQ�UHPRYH�WKH�]RQH�ILHOG�IURP�5HVLGHQWLDO6LWH�DQG�PDNH�6LWH�WKH�VXSHUFODVV�RI�5HVLGHQWLDO6LWH�

FODVV�5HVLGHQWLDO6LWH�H[WHQGV�6LWH�^

SXEOLF�5HVLGHQWLDO6LWH��=RQH�]RQH��^
VXSHU��]RQH��

`�

2QFH�,·YH�WHVWHG�LW�WR�PDNH�VXUH�HYHU\WKLQJ�LV�DOO�ULJKW��,�GR�WKH�VDPH�IRU�'LVDELOLW\6LWH�

FODVV�'LVDELOLW\6LWH�H[WHQGV�6LWH�^

SXEOLF�'LVDELOLW\6LWH��=RQH�]RQH��^
VXSHU��]RQH��

`

%\�PDNLQJ�WKH�]RQH�ILHOG�SURWHFWHG�,�FDQ� HQVXUH� WKDW� WKH� VXEFODVVHV� FDQ� VWLOO�ZRUN�ZLWK� LW� DV�EHIRUH�� 6RPH
SHRSOH�IHHO�VWURQJO\�WKDW�ILHOGV�VKRXOG�QRW�EH�SURWHFWHG��UDWKHU�WKH\�VKRXOG�EH�SULYDWH��,I�\RX�IHHO�OLNH�WKLV�\RX
FDQ�VHOI�HQFDSVXODWH�WKH�]RQH�ILHOG�DW�WKLV�SRLQW�DQG�SURYLGH�D�*HWWLQJ�0HWKRG�IRU�LW��,·P�QRW�VR�FRQFHUQHG�DQG
VR�,·OO�OHDYH�LW�SURWHFWHG��DW�OHDVW�IRU�WKH�PRPHQW�

7KH�QH[W�ILHOG�WR�PRYH�LV�WKH�UHDGLQJV�ILHOG��$JDLQ�,�GR�D�ILQG�WR�ORRN�DW�KRZ�LW�LV�XVHG�LQ�WKH�WZR�FODVVHV��,Q
ERWK�FDVHV�LW�LV�LQLWLDOL]HG�WR�D������HOHPHQW�DUUD\��7KH�DGG5HDGLQJ�PHWKRG�ILQGV�WKH�ODVW�UHDGLQJ�LQ�WKH�DUUD\
DQG�DGGV�D�UHDGLQJ�WR�WKH�HQG��7KH�FKDUJH���PHWKRG�SXOOV�VRPH�UHDGLQJV�RXW�RI�WKH�DUUD\��,�FDQ�EHJLQ�VDIHO\�E\
PRYLQJ�WKH�ILHOG�WR�6LWH�FKDQJLQJ�LWV�DFFHVV�WR�SURWHFWHG�

FODVV�6LWH�^

����6LWH��=RQH�]RQH��^
���� B]RQH� �]RQH�



����`

����SURWHFWHG�=RQH�B]RQH�
����SURWHFWHG�5HDGLQJ>@�BUHDGLQJV� �QHZ�5HDGLQJ>����@�

,�WKHQ�UHPRYH�LW�IURP�WKH�VXEFODVVHV�DQG�WHVW�

:KLOH� WKH� ]RQH� ILHOG� GLG� QRW� KDYH�PXFK� EHKDYLRU� WR� GHDO� ZLWK�� WKH� UHDGLQJV� ILHOG� GRHV�� DQG� WKLV� VHHPV� D
UHDVRQDEOH�QH[W�WDUJHW�IRU�P\�DWWHQWLRQ���$OWKRXJK�RQH�XVHV�D�IRU�ORRS��DQG�WKH�RWKHU�D�ZKLOH�ORRS��WKH\�ERWK
DGG�WKH�QHZ�UHDGLQJ�WR�WKH�QH[W�QXOO�VSRW�LQ�WKH�DUUD\��,�FDQ�WKHUHIRUH�SLFN�RQH�RI�WKHP�WR�PRYH�WR�VLWH��DQG
JHW�ULG�RI�ERWK�RI�WKHP�

FODVV�6LWH�^

SXEOLF�YRLG�DGG5HDGLQJ�5HDGLQJ�QHZ5HDGLQJ��^
���� LQW�L� ���
���� ZKLOH��BUHDGLQJV>L@�� �QXOO��L���
���� BUHDGLQJV>L@� �QHZ5HDGLQJ�
`

7KDW�ZRUNHG�ILQH��EXW�,�GRQ·W�ILQG�WKH�DGG5HDGLQJ�PHWKRG�FOHDUO\�LQGLFDWHV�ZKDW�LW�LV�GRLQJ��,W�LV�ILQGLQJ�WKH
ILUVW�QRQ�QXOO�LQGH[�LQ�WKH�DUUD\��DQG�DGGLQJ�WKH�QHZ�UHDGLQJ�DW�WKDW�SRLQW��,�ZRXOG�OLNH�WKH�FRGH�WR�VD\� WKDW
PRUH�FOHDUO\�� ,�FDQ�GR�WKDW�E\�FUHDWLQJ�DQ� ,QWHQWLRQ�5HYHDOLQJ�0HWKRG� IRU�ILQGLQJ�WKH�ILUVW�XQXVHG� LQGH[� LQ� WKH
UHDGLQJV�DUUD\�

FODVV�6LWH�^

SXEOLF�YRLG�DGG5HDGLQJ�5HDGLQJ�QHZ5HDGLQJ��^
���� BUHDGLQJV>ILUVW8QXVHG5HDGLQJV,QGH[��@� �QHZ5HDGLQJ�
`

SULYDWH�LQW�ILUVW8QXVHG5HDGLQJV,QGH[����^
LQW�L� ���

���� ZKLOH��BUHDGLQJV>L@�� �QXOO��L���
���� UHWXUQ�L�
`

,·P�QRW�FRPSOHWHO\�KDSS\�DERXW�WKH�QDPH�´ILUVW8QXVHG5HDGLQJV,QGH[µ�EXW�WKH�ZD\�WKH�PHWKRG�ZRUNV�VHHPV
FOHDUHU�QRZ�

:KLOH�,·P�ORRNLQJ�DW�WKH�XVH�RI�WKH�UHDGLQJV�ILHOG�WKH�SXEOLF�FKDUJH�PHWKRG�VHHPV�D�JRRG�QH[W�LWHP�WR�ZRUN
RQ��,W�ORRNV�LGHQWLFDO�LQ�WKH�WZR�FODVVHV��,�JXHVV�LW�ZDV�FXW�DQG�SDVWHG�EHWZHHQ�WKHP���6R�,�FDQ�PRYH�LW�WR�VLWH�

FODVV�6LWH�^

SXEOLF�'ROODUV�FKDUJH���^
���� ���ILQG�ODVW�UHDGLQJ
���� LQW�L� ���
���� ZKLOH��BUHDGLQJV>L@�� �QXOO��L���

���� LQW�XVDJH� �BUHDGLQJV>L��@�DPRXQW�����BUHDGLQJV>L��@�DPRXQW���
���� 'DWH�HQG� �BUHDGLQJV>L��@�GDWH���
���� 'DWH�VWDUW� �BUHDGLQJV>L��@�GDWH���
���� VWDUW�VHW'DWH�VWDUW�JHW'DWH�������� ��VHW�WR�EHJLQLQJ�RI�SHULRG
���� UHWXUQ�FKDUJH�XVDJH��VWDUW��HQG��
`

7KH�KLJKOLJKWHG�OLQH�DERYH�FDXVHV�D�SUREOHP�EHFDXVH�LW�FDOOV�D�PHWKRG�WKDW�LV�RQO\�GHILQHG�E\�WKH�VXEFODVVHV�
7R�JHW�WKLV�WR�ZRUN�,�QHHG�WR�GHILQH�DQ�DEVWUDFW�PHWKRG�IRU�FKDUJH��LQW��'DWH��'DWH��DQG�ORRVHQHG�WKH�DFFHVV
FRQWURO�RQ�FKDUJH��LQW��'DWH��'DWH��WR�SURWHFWHG�VR�WKDW�LW�FDQ�EH�RYHUULGGHQ�

DEVWUDFW�FODVV�6LWH�^

SXEOLF�'ROODUV�FKDUJH���^
���� ���ILQG�ODVW�UHDGLQJ
���� LQW�L� ���
���� ZKLOH��BUHDGLQJV>L@�� �QXOO��L���

���� LQW�XVDJH� �BUHDGLQJV>L��@�DPRXQW�����BUHDGLQJV>L��@�DPRXQW���
���� 'DWH�HQG� �BUHDGLQJV>L��@�GDWH���
���� 'DWH�VWDUW� �BUHDGLQJV>L��@�GDWH���
���� VWDUW�VHW'DWH�VWDUW�JHW'DWH�������� ��VHW�WR�EHJLQLQJ�RI�SHULRG
���� UHWXUQ�FKDUJH�XVDJH��VWDUW��HQG��
`



DEVWUDFW�SURWHFWHG�'ROODUV�FKDUJH�LQW�IXOO8VDJH��'DWH�VWDUW��'DWH�HQG��

`

7KH� DFFHVV� FRQWURO� KDV� WR� EH� ORRVHQHG� RQ� WKH� VXEFODVVHV� WRR�� ,·YH� OHIW� WKH� YDULDEOH� QDPHV� LQ� WKH� DEVWUDFW
PHWKRG�GHFODUDWLRQ�HYHQ�WKRXJK�WKH\�DUH�QRW�QHFHVVDU\�VLQFH�,� WKLQN�WKH\�KHOS�FRPPXQLFDWH� WKH�XVH�RI� WKH
PHWKRG��6LQFH�,�QRZ�KDYH�DQ�DEVWUDFW�PHWKRG�WKH�FODVV�LV�DEVWUDFW��DV�LW�VKRXOG�EH�

/RRNLQJ�DW�WKH�PHWKRG��,�FDQ�VHH� WKDW� WKH�PXFK�RI� WKH�DFWLRQ� OLHV� LQ�ZRUNLQJ�ZLWK� WKH� L���DQG� L���UHDGLQJV�
7KHVH�DUH�WKH�ODVW�UHDGLQJ�LQ�WKH�UHDGLQJV�DUUD\��DQG�WKH�QH[W�WR�ODVW�UHDGLQJ���7KLV�FDQ�EH�PDGH�PXFK�FOHDUHU��,
FDQ�VWDUW�E\�GHILQLQJ�D�PHWKRG�WR�JHW�PH�WKH�ODVW�UHDGLQJ�

SULYDWH�5HDGLQJ�ODVW5HDGLQJ���^
���� UHWXUQ�BUHDGLQJV>ILUVW8QXVHG5HDGLQJV,QGH[������@�
`�

7KLV�DOORZV�PH�WR�PRGLI\�FKDUJH�WR�

SXEOLF�'ROODUV�FKDUJH���^
���� ���ILQG�ODVW�UHDGLQJ
���� LQW�L� ���
���� ZKLOH��BUHDGLQJV>L@�� �QXOO��L���

���� LQW�XVDJH� �ODVW5HDGLQJ���DPRXQW�����BUHDGLQJV>L��@�DPRXQW���
���� 'DWH�HQG� �ODVW5HDGLQJ���GDWH���
���� 'DWH�VWDUW� �BUHDGLQJV>L��@�GDWH���
���� VWDUW�VHW'DWH�VWDUW�JHW'DWH�������� ��VHW�WR�EHJLQLQJ�RI�SHULRG
���� UHWXUQ�FKDUJH�XVDJH��VWDUW��HQG��
����`

,�FDQ�GR�WKH�VDPH�IRU�WKH�SUHYLRXV�UHDGLQJ�

SXEOLF�'ROODUV�FKDUJH���^
���� LQW�XVDJH� �ODVW5HDGLQJ���DPRXQW�����SUHYLRXV5HDGLQJ���DPRXQW���
���� 'DWH�HQG� �ODVW5HDGLQJ���GDWH���
���� 'DWH�VWDUW� �SUHYLRXV5HDGLQJ���GDWH���
���� VWDUW�VHW'DWH�VWDUW�JHW'DWH�������� ��VHW�WR�EHJLQLQJ�RI�SHULRG
���� UHWXUQ�FKDUJH�XVDJH��VWDUW��HQG��
`

SULYDWH�5HDGLQJ�SUHYLRXV5HDGLQJ���^
���� UHWXUQ�BUHDGLQJV>ILUVW8QXVHG5HDGLQJV,QGH[������@�
`

7KH�FRGH�LV�QRZ�PXFK�HDVLHU�WR�UHDG��+RZHYHU�LW�ZLOO�QRZ�UXQ�VORZHU��EHFDXVH�HYHU\�FDOO� WR� ODVW5HDGLQJ�RU
SUHYLRXV5HDGLQJ�ZLOO�FDXVH�WKH�DUUD\�WR�EH�WUDYHUVHG�WKURXJK�WKH�ORRS�LQ�ILUVW8QXVHG5HDGLQJ,QGH[��6LQFH�,·P
FXUUHQWO\� UHIDFWRULQJ� ,� FKRRVH� WR� LJQRUH� WKDW�� ,� FDQ� HDVLO\� IL[� LW� ZLWK� DQ� RSWLPL]DWLRQ� ODWHU� LI� LW� EHFRPHV
LPSRUWDQW��,�FDQ�HDVLO\�FDFKH�WKH�ILUVW8QXVHG5HDGLQJV,QGH[�LQ�D�ILHOG���'XULQJ�UHIDFWRULQJ�,�GRQ·W�WU\�WR�WKLQN
DERXW�RSWLPL]DWLRQ��,�WKLQN�RQO\�DERXW�KRZ�HDV\�WKH�SURJUDP�LV�WR�XQGHUVWDQG��,�GR�RSWLPL]DWLRQ�DV�D�VHSDUDWH
VWDJH��GULYHQ�E\�SURILOLQJ�WRROV�� ,·YH�DOZD\V�IRXQG�WKDW�RSWLPL]DWLRQ� LV�PXFK�HDVLHU� WR�GR�ZLWK�ZHOO� IDFWRUHG
FRGH�

:KLOH�,·P�RQ�WKLV�PHWKRG�WKHUH�LV�D�FRXSOH�RI�RWKHU�WKLQJV�,�ZLOO�GR��,�FDQ�PDNH�WKH�XVDJH�FDOFXODWLRQ�LQWR�LWV
RZQ�PHWKRG�

SXEOLF�'ROODUV�FKDUJH���^
���� 'DWH�HQG� �ODVW5HDGLQJ���GDWH���
���� 'DWH�VWDUW� �SUHYLRXV5HDGLQJ���GDWH���
���� VWDUW�VHW'DWH�VWDUW�JHW'DWH�������� ��VHW�WR�EHJLQLQJ�RI�SHULRG
���� UHWXUQ�FKDUJH�ODVW8VDJH����VWDUW��HQG��
`

SULYDWH�LQW�ODVW8VDJH���^
���� UHWXUQ�ODVW5HDGLQJ���DPRXQW�����SUHYLRXV5HDGLQJ���DPRXQW���
`�

6LQFH�KRZ�WKH�HQG� LV� FDOFXODWHG� LV�SUHWW\� FOHDU�� ,� FRXOG� DOVR� UHPRYH� LWV� WHPS�� ,·P�QRW� VXUH�ZKHWKHU� LWV� QRW
FOHDUHU�� KRZHYHU�� WR� OHDYH� LW� WKHUH� WR� LQGLFDWH� WKH� UROH� LW� LV� SOD\LQJ� WKH�PHWKRG�FDOO�� ,I� ,�ZDV� LQ�6PDOOWDON� ,
ZRXOG�SUREDEO\�UHPRYH�LW�EHFDXVH�6PDOOWDON�KDV�NH\ZRUGV�IRU�LWV�SDUDPHWHUV��ZKLFK�FRPPXQLFDWH�WKH�UROH�RI
HDFK� LWHP�LQ� WKH�PHWKRG�FDOO�� -DYD�KDV�SRVLWLRQDO�SDUDPHWHUV�� VR� ,� ILQG� ,·P�PRUH� LQFOLQHG� WR�XVH� D� WHPS� WR
VKRZ�WKH�UROH�RI�WKH�SDUDPHWHU��,Q�WKH�HQG�WKHVH�FKRLFHV�FRPH�GRZQ�WR�ZKDW�\RX�DQG�\RXU�FROOHDJXHV�ILQG�WKH
HDVLHVW�WR�XQGHUVWDQG�



)L[LQJ�WKH�6WDUW�'DWH

,� ZRXOG� OLNH� WR� GR� VRPHWKLQJ� DERXW� WKH� VWDUW� GDWH�� ,GHDOO\� ,� ZRXOG� OLNH� D� VWDWHPHQW� OLNH� VWDUW�  

SUHYLRXV5HDGLQJ���GDWH������EXW�WKDW�LVQ·W�OHJDO�-DYD��$Q�DOWHUQDWLYH�ZRXOG�EH�WR�GR�VRPHWKLQJ�OLNH�VWDUW
 �SUHYLRXV5HDGLQJ���GDWH���QH[W'D\����EXW�WKHUH�LV�QR�PHWKRG�DORQJ�WKRVH�OLQHV�LQ�WKH�FODVV�OLEUDU\��,·P
WUHDWLQJ� WKH� -DYD� FODVV� OLEUDU\� DV� D� JLYHQ�� VRPHWKLQJ� ,� FDQQRW� UHIDFWRU�� 0\� QH[W� VWHS� LV� WR� FUHDWH� D�)RUHLJQ
0HWKRG��D�PHWKRG�WKDW�VKRXOG�EH�RQ�'DWH��EXW� LQVWHDG�,�SXW� LW� LQ�P\�RZQ�FODVV��7KHQ� ,� FDQ�ZULWH�VWDUW� 
QH[W'D\��SUHYLRXV5HDGLQJ���GDWH����

7KH�ZD\�,�ZRXOG�QRUPDOO\�FRPH�XS�ZLWK�D�QH[W�GD\�LV�WR�UHWXUQ�D�QHZ�GDWH�REMHFW�ZKLFK�LV�RQH�GD\�ODWHU��%XW
WKLV�LV�QRW�TXLWH�WKH�VDPH�DV�ZKDW�WKH�FXUUHQW�FRGH�GRHV�

'DWH�VWDUW� �SUHYLRXV5HDGLQJ���GDWH���
���� VWDUW�VHW'DWH�VWDUW�JHW'DWH�������� ��VHW�WR�EHJLQLQJ�RI�SHULRG

7KH�VHW'DWH�PHWKRG�DFWXDOO\�FKDQJHV�WKH�GD\�RI�WKH�FXUUHQW�GDWH��7R�PH�WKLV�DV�D�YHU\�RGG�WKLQJ�WR�GR��,�WKLQN
RI� GDWHV� RI� YDOXHV�� WKLQJV� PXFK� OLNH� LQWHJHUV� DQG� UHDOV�� 6XFK� WKLQJV� DUH� LPPXWDEOH�� WKHUH� LV� QR� QRWLRQ� RI
DOWHULQJ�WKH�QXPEHU���WR�EH�VRPH�RWKHU�YDOXH��LQVWHDG�\RX�DOWHU�WKH�YDULDEOH� WR�SRLQW� WR�D�GLIIHUHQW�QXPEHU�
7KLV� LV�GLIIHUHQW� WR�SHRSOH��,I�D�SHUVRQ�KDV�D�QDPH�DQG�\RX�FKDQJH�KHU�QDPH�� VKH� LV� VWLOO� WKH� VDPH�SHUVRQ�
7KHUH�LV�QRWKLQJ�\RX�FDQ�FKDQJH�DERXW�D�QXPEHU�LQ�WKDW�ZD\��4XDQWLW\�LV�OLNH�WKDW�WRR��WKHUH�LV�QRWKLQJ�\RX
FDQ�FKDQJH�DERXW�WKH�TXDQWLW\�����7KXV�LQ�DQ\�LPSOHPHQWDWLRQ�RI�4XDQWLW\�,�PDNH�WKH�DPRXQW�DQG�WKH�XQLW
LPPXWDEOH��,�VHW�WKHP�LQ�WKH�FRQVWUXFWRU�DQG�SURYLGH�QR�ZD\�RI�FKDQJLQJ�WKHP��'DWH�LV�QRW�OLNH�WKDW��LW�KDV�DOO
WKHVH�VHW�PHWKRGV��\HW�,�WKLQN�RI�'DWH�DV�OLNH�4XDQWLW\�DQG�WKXV�LW�VKRXOG�QRW�EH�FKDQJHG�

7KH�SUREOHP�ZLWK�DOORZLQJ�YDOXHV�WR�KDYH�PXWDEOH�GDWD�LV�WKDW�LW�OHDGV�WR�RGG�EXJV��,I�\RX�VD\�

[� �QHZ�4XDQWLW\����µ86'µ��
\� �[�

\RX�GRQ·W�H[SHFW�DQ\WKLQJ�WKDW�\RX�FDQ�GR�WR�\�WR�FKDQJH�[��%XW�ZLWK�D�GDWH�WKDW�LV�QRW�WUXH��,�FDQ�JR�

[� �QHZ�'DWH��´��-DQ���µ��
\� �[�
\�VHW'DWH����

DQG�[�ZLOO�FKDQJH�DV�ZHOO�

7KLV� KDV� DFWXDOO\� KDSSHQHG� LQ� WKH� SURJUDP� ,� DP� UHIDFWRULQJ�� 7KH� WHVWV� FKHFN� WKDW� WKH� YDOXH� UHWXUQHG� E\
FKDUJH���LV�FRUUHFW�IRU�WKH�YDULRXV�FDVHV��7KHUH�LV�D�VLGH�HIIHFW�RI�WKLV�SURFHVV��D�FKDQJLQJ�RI�WKH�GDWHV�LQ�WKH
UHDGLQJV��7KH�WHVWV�GLG�QRW�FDWFK�WKLV�

2QH�RI� WKH�UHDVRQV� WKH� WHVWV�GLG�QRW�FDWFK�WKLV� LV�EHFDXVH� WKH����A#�ZKR�ZURWH� WKH� WHVWV�IRUJRW�D�XVHIXO
WHVWLQJ�UXOH��:KHQ�\RX�WHVW�D�TXHU\�PHWKRG��WU\�WHVWLQJ�LW�D�IHZ�WLPHV�LQ�URZ��,I�WKH�WHVWHU�KDG�GRQH�WKDW��KH
ZRXOG� KDYH� IRXQG� WKH� HUURU� EHFDXVH� VXEVHTXHQW� LQYRFDWLRQV� RI� FKDUJH��� ZRXOG� KDYH� UHWXUQHG� D� GLIIHUHQW
YDOXH���$XWKRUV�DUH�VXSSRVHG�WR�EH�RPQLVFLHQW��VR�,�ZRQ·W�WHOO�\RX�ZKR�ZURWH�WKH�WHVWV��

7KLV�\LHOGV�D�FRXSOH�RI�IXUWKHU�SRLQWV��2QH�LV��RI�FRXUVH��WKDW�WHVWV�GRQ·W�FDWFK�HYHU\WKLQJ�DQG�\RXU�VHFXULW\�LQ
UHIDFWRULQJ��DV�LQ�DQ\�GHYHORSPHQW��LV�RQO\�DV�JRRG�DV�\RXU�WHVWV��%XW�LW�LV�QR�JRRG�EOHDWLQJ�RQ�DERXW�KRZ�WHVWV
GRQ·W�JXDUDQWHH�FRUUHFWQHVV��WHVWV�DUH�VWLOO�\RXU�EHVW�ZHDSRQ��DQG�\RX�FDQ�LQFUHPHQWDOO\�LPSURYH�WHVWV�DV�\RX
JR�RQ��7KH�VHFRQG�SRLQW� LV� WKDW�UHIDFWRULQJ�FDQ�KHOS�\RX�ILQG�HUURUV��DV�\RX�VSRW�RGG� OLWWOH� WKLQJV� OLNH� WKDW�
PXFK�DV�FRGH�LQVSHFWLRQ�GRHV��,QGHHG�UHIDFWRULQJ�LV�UDWKHU�OLNH�DQ�DFWLYH�FRGH�LQVSHFWLRQ�

:KHQ�,�VSRW�D�EXJ�OLNH�WKDW�,�LPPHGLDWHO\�XSGDWH�WKH�WHVWV�VR�WKDW�WKH\�FDWFK�WKLV�SUREOHP��DQG�DQ\�REYLRXV
VLPLODU�SUREOHPV��$�UHSHDWHG�FDOO�WR�FKDUJH���GRHV�WKDW�QLFHO\�

7KH�QH[W�GHFLVLRQ�LV�WR�KRZ�WR�GHDO�ZLWK�LW��:HOO�,�VWLOO�QHHG�FRPH�XS�ZLWK�D�QH[W'D\�PHWKRG��,�ZRXOG�OLNH�WR
GR� LW�E\�FRS\LQJ�D�GDWH�DQG�DGGLQJ�RQH�WR� WKH�QHZ�GDWH�ZLWK�VHW'DWH��EXW�'DWH� LV�QRW�FORQHDEOH��VR�,�FDQ·W
FRS\�LW�ZLWK�FORQH��,�FDQ�HDVLO\�JHW�DURXQG�WKDW�E\�XVLQJ�DQ�DSSURSULDWH�FRQVWUXFWRU�

SXEOLF�'ROODUV�FKDUJH���^
���� 'DWH�HQG� �ODVW5HDGLQJ���GDWH���
���� 'DWH�VWDUW� �QH[W'D\�SUHYLRXV5HDGLQJ���GDWH����
���� UHWXUQ�FKDUJH�ODVW8VDJH����VWDUW��HQG��



`

SULYDWH�'DWH�QH[W'D\��'DWH�DUJ��^
���IRUHLJQ�PHWKRG���VKRXOG�EH�LQ�'DWH

���� 'DWH�UHVXOW� �QHZ�'DWH��DUJ�JHW7LPH����
���� UHVXOW�VHW'DWH�UHVXOW�JHW'DWH��������
���� UHWXUQ�UHVXOW�
`

$�JHQHUDO�SULQFLSOH�,�XVH�LQ�-DYD�LV�QRW�XVH�WKH�VHW«�PHWKRGV�RQ�GDWH��VLQFH�WKH\�FDQ�HDVLO\�OHDG�WR�EXJV�RI
WKLV�QDWXUH��,�GR�XVH�LW�LQ�QH[W'D\��KRZHYHU��EHFDXVH� LW� LV�D�)RUHLJQ�0HWKRG��DQG�VKRXOG�UHDOO\�EH�RQ�'DWH�
)RUHLJQ�PHWKRGV�KDYH�WR�WUHDWHG�ZLWK�FDXWLRQ��7KH\�DUH�QRW�XQUHDVRQDEOH�LI�WKHUH�RQO\�RQH�RU�WZR�RI�WKHP�
EXW�WKH\�FDQ�HDVLO\�JHW�RXW�RI�FRQWURO��,I�\RX�ILQG�\RX�KDYH�FUHDWHG�PRUH�WKDQ�WZR�IRUHLJQ�PHWKRGV�LWV�WLPH�WR
XVH�DQ�H[WHQVLRQ�LQVWHDG�³�,·OO�FRPH�WR�WKDW�ODWHU�

7KH�%LJ�&KDUJH�0HWKRG

$OO�RI� WKLV� LV� OLPEHULQJ�XS�IRU� WKH�ELJ�SUREOHP�� WKH� WKUHH�DUJXPHQW� FKDUJH�PHWKRG��/HW�PH� UHIUHVK� \RX�RQ
ZKDW�WKH\�ORRN�OLNH�

&ODVV�5HVLGHQWLDO6LWH�^
SURWHFWHG�'ROODUV�FKDUJH�LQW�XVDJH��'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�
���� GRXEOH�VXPPHU)UDFWLRQ�

���)LQG�RXW�KRZ�PXFK�RI�SHULRG�LV�LQ�WKH�VXPPHU
���� LI��VWDUW�DIWHU�B]RQH�VXPPHU(QG����__�HQG�EHIRUH�B]RQH�VXPPHU6WDUW����
���� VXPPHU)UDFWLRQ� ���
���� HOVH�LI���VWDUW�EHIRUH�B]RQH�VXPPHU6WDUW����		��VWDUW�DIWHU�B]RQH�VXPPHU(QG����		
���� �HQG�EHIRUH�B]RQH�VXPPHU6WDUW����		��HQG�DIWHU�B]RQH�VXPPHU(QG����
���� VXPPHU)UDFWLRQ� ���
���� HOVH�^ ���SDUW�LQ�VXPPHU�SDUW�LQ�ZLQWHU
���� GRXEOH�VXPPHU'D\V�
���� LI��VWDUW�EHIRUH�B]RQH�VXPPHU6WDUW����__�VWDUW�DIWHU�B]RQH�VXPPHU(QG�����^
���� ���HQG�LV�LQ�WKH�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�HQG����GD\2I<HDU��B]RQH�VXPPHU6WDUW��������
���� `�HOVH�^
���� ���VWDUW�LV�LQ�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�B]RQH�VXPPHU(QG������GD\2I<HDU��VWDUW������
���� `�
���� VXPPHU)UDFWLRQ� �VXPPHU'D\V����GD\2I<HDU�HQG����GD\2I<HDU�VWDUW�������
���� `�

���� UHVXOW� ��QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ���
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ����

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��UHVXOW�WLPHV�7$;B5$7(����

���� 'ROODUV�IXHO� �QHZ�'ROODUV�XVDJH�
���������
���� UHVXOW� �UHVXOW�SOXV�IXHO��

���� UHVXOW� �QHZ�'ROODUV��UHVXOW�SOXV�IXHO�WLPHV�7$;B5$7(����

���� UHWXUQ�UHVXOW�

`

&ODVV�'LVDELOLW\6LWH�^
SURWHFWHG�'ROODUV�FKDUJH�LQW�IXOO8VDJH��'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�
���� GRXEOH�VXPPHU)UDFWLRQ�
���� LQW�XVDJH� �0DWK�PLQ�IXOO8VDJH��&$3��

���� LI��VWDUW�DIWHU�B]RQH�VXPPHU(QG����__�HQG�EHIRUH�B]RQH�VXPPHU6WDUW����
���� VXPPHU)UDFWLRQ� ���
���� HOVH�LI���VWDUW�EHIRUH�B]RQH�VXPPHU6WDUW����		��VWDUW�DIWHU�B]RQH�VXPPHU(QG����		
���� �HQG�EHIRUH�B]RQH�VXPPHU6WDUW����		��HQG�DIWHU�B]RQH�VXPPHU(QG����
���� VXPPHU)UDFWLRQ� ���
���� HOVH�^
���� GRXEOH�VXPPHU'D\V�
���� LI��VWDUW�EHIRUH�B]RQH�VXPPHU6WDUW����__�VWDUW�DIWHU�B]RQH�VXPPHU(QG�����^
���� ���HQG�LV�LQ�WKH�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�HQG����GD\2I<HDU��B]RQH�VXPPHU6WDUW��������
���� `�HOVH�^



���� ���VWDUW�LV�LQ�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�B]RQH�VXPPHU(QG������GD\2I<HDU��VWDUW������
���� `�
���� VXPPHU)UDFWLRQ� �VXPPHU'D\V����GD\2I<HDU�HQG����GD\2I<HDU�VWDUW�������
���� `�

���� UHVXOW� ��QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ���
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ����

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��0DWK�PD[�IXOO8VDJH���XVDJH�����
���������

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��UHVXOW�WLPHV�7$;B5$7(����

���� 'ROODUV�IXHO� �QHZ�'ROODUV�IXOO8VDJH�
���������
���� UHVXOW� �UHVXOW�SOXV�IXHO��
���� UHVXOW� �QHZ�'ROODUV��UHVXOW�SOXV�IXHO�WLPHV�7$;B5$7(��PLQ�)8(/B7$;B&$3����

UHWXUQ�UHVXOW�
`

,WV�HDV\�IRU�P\�H\HV�WR�JOD]H�RYHU�ZLWK�ELJ�PHWKRGV�OLNH�WKDW��EXW�DV�,�UXQ�P\�H\H�RYHU�WKHP�,�FDQ�VHH�VRPH
VLPLODULWLHV��7KH�FRGH�,·YH�KLJKOLJKWHG�LV�LGHQWLFDO��SUREDEO\�FXW�DQG�SDVWHG��DQG�LV�WKHUH�WR�GHWHUPLQH�WKH�YDOXH
RI�WKH�WHPS�VXPPHU)UDFWLRQ��,�FDQ�WKXV�H[WUDFW�WKDW�PHWKRG��DQG�SXW�WKH�H[WUDFWHG�PHWKRG�LQWR�6LWH�

7KH�ILUVW�VWHS�LQ�H[WUDFWLQJ�D�PHWKRG�LV�WR�LGHQWLI\�DQ\�YDULDEOHV�UHIHUHQFHG�LQ�WKH�FRGH�WKDW�DUH�ORFDO�LQ�VFRSH
WR� WKH� URXWLQH��<RX� FDQ� GR� WKLV� E\� H\H�� RU� E\� XVLQJ� D� ILQG� RQ� WKH� ORFDO� VFRSH� YDULDEOHV�� 7KH� ORFDO� VFRSH
YDULDEOHV�DUH�WHPSV�DQG�SDUDPHWHUV��,Q�WKLV�VWDUW��HQG��DQG�VXPPHU)UDFWLRQ�DUH�WKH�RQHV�XVHG�E\�WKH�FDQGLGDWH
H[WUDFW��1H[W�,�QHHG�WR�FRQVLGHU�LI�DQ\�RI�WKHVH�YDOXHV�DUH�DOWHUHG��,�WUHDW�DV�WKH�KHLJKW�RI�EDG�WDVWH�WR�DOWHU�D
SDUDPHWHU�LQ�-DYD��EXW�,�FKHFN�DQ\ZD\��7KH�RQO\�RQH�RI�WKH�WKUHH�WR�EH�DOWHUHG�LV�VXPPHU)UDFWLRQ��,I�\RX�KDYH
RQH�ORFDOO\�VFRSHG�YDULDEOH�WKDW�LV�DOWHUHG��DQG�WKDW�YDULDEOH�LV�XVHG�RXWVLGH�WKH�H[WUDFWHG�FRGH��WKHQ�LW�PDNHV
VHQVH� WR� PDNH� WKH� H[WUDFWHG� FRGH� KDYH� D� UHWXUQ� YDOXH�� 7KH� WHPS� VRXQGV� OLNH� D� JRRG� QDPH� IRU� WKH� QHZ
PHWKRG��GRXEOH�VXPPHU)UDFWLRQ��

(DFK� ORFDOO\� VFRSHG� YDULDEOH� WKDW� LV� XVHG� QHHGV� WR� EH� SDVVHG� LQWR� WKH� QHZ� PHWKRG� DV� D� SDUDPHWHU�
6XPPHU)UDFWLRQ�LV�QRW�DOWHUHG�EHWZHHQ�LWV�LQLWLDOL]DWLRQ�DQG�WKH�HQWU\�LQWR�WR�FDQGLGDWH�H[WUDFWLRQ��VR�ZH�GRQ·W
QHHG�WR�SDVV�LW�LQ��,�FDQ�MXVW�LQLWLDOL]H�LW�ZLWKLQ�WKH�QHZ�PHWKRG��6R�WKH�QHZ�PHWKRG�ZLOO�KDYH�WZR�SDUDPHWHUV�
GRXEOH�VXPPHU)UDFWLRQ�'DWH�VWDUW��'DWH�HQG��

,�EHJLQ�ZLWK�MXVW�RQH�FODVV��,�SLFNHG�5HVLGHQWLDO6LWH�DW�UDQGRP��,�FUHDWH�WKH�QHZ�PHWKRG�LQ�WKDW�FODVV��,·OO�PRYH
LW� XS� WR�6LWH� ODWHU��� ,� ILUVW� FRS\� WKH� FDQGLGDWH� H[WUDFWLRQ��SXW� LW� LQWR� D�QHZ�PHWKRG�� DQG� FRPSLOH� LW��7KHQ� ,
UHPRYH� WKH� FDQGLGDWH� H[WUDFWLRQ� IURP� WKH� VRXUFH�PHWKRG� DQG� UHSODFH� LW� ZLWK� D�PHWKRG� WKDW� FDOOV� WKH� QHZ
PHWKRG��,Q�WKLV�FDVH�,�ILQG�DOO�XVHV�RI�VXPPHU)UDFWLRQ�DQG�UHSODFH�WKHP�ZLWK�UHIHUHQFHV�WR�WKH�QHZ�PHWKRG�
7KHQ�,�WHVW�WR�VHH�LI�,�KDYH�EURNHQ�DQ\WKLQJ�

SURWHFWHG�'ROODUV�FKDUJH�LQW�XVDJH��'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�

���� UHVXOW� ��QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�VWDUW�HQG����
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ�VWDUW�HQG�����

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��UHVXOW�WLPHV�7$;B5$7(����

���� 'ROODUV�IXHO� �QHZ�'ROODUV�XVDJH�
���������
���� UHVXOW� �UHVXOW�SOXV�IXHO��

���� UHVXOW� �QHZ�'ROODUV��UHVXOW�SOXV�IXHO�WLPHV�7$;B5$7(����

���� UHWXUQ�UHVXOW�

`

SULYDWH�GRXEOH�VXPPHU)UDFWLRQ�'DWH�VWDUW��'DWH�HQG��^
���� GRXEOH�VXPPHU)UDFWLRQ�
���� LI��VWDUW�DIWHU�B]RQH�VXPPHU(QG����__�HQG�EHIRUH�B]RQH�VXPPHU6WDUW����
���� VXPPHU)UDFWLRQ� ���
���� HOVH�LI���VWDUW�EHIRUH�B]RQH�VXPPHU6WDUW����		��VWDUW�DIWHU�B]RQH�VXPPHU(QG����		
���� �HQG�EHIRUH�B]RQH�VXPPHU6WDUW����		��HQG�DIWHU�B]RQH�VXPPHU(QG����
���� VXPPHU)UDFWLRQ� ���



���� HOVH�^ ���SDUW�LQ�VXPPHU�SDUW�LQ�ZLQWHU
���� GRXEOH�VXPPHU'D\V�
���� LI��VWDUW�EHIRUH�B]RQH�VXPPHU6WDUW����__�VWDUW�DIWHU�B]RQH�VXPPHU(QG�����^
���� ���HQG�LV�LQ�WKH�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�HQG����GD\2I<HDU��B]RQH�VXPPHU6WDUW��������
���� `�HOVH�^
���� ���VWDUW�LV�LQ�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�B]RQH�VXPPHU(QG������GD\2I<HDU��VWDUW������
���� `�
���� VXPPHU)UDFWLRQ� �VXPPHU'D\V����GD\2I<HDU�HQG����GD\2I<HDU�VWDUW�������
���� `�
���� UHWXUQ�VXPPHU)UDFWLRQ�
`

$OO�ZHQW�ZHOO��VR�QRZ�,�PRYH�WKH�QHZ�PHWKRG�XS�WR�6LWH�DQG�FRPSLOH��:KHQ�,�FRPSLOH�LW�FRPSODLQV�WKDW�WKH
PHWKRG�GD\2I<HDU�LV�QRW�LQ�6LWH��LW�ZDV�GHILQHG�RQ�WKH�VXEFODVV���,�FRXOG�ORRN�LQWR�PRYLQJ�WKDW�XS�WRR��EXW�,
ZLOO�GR�WKDW�ODWHU��)RU�QRZ�,·OO�PDNH�DQ�DSSURSULDWH�DEVWUDFW�PHWKRG�LQ�6LWH��ZKLFK�PHDQV�ORRVHQLQJ�WKH�DFFHVV
FRQWURO�LQ�WKH�VXEFODVVHV�

DEVWUDFW�LQW�GD\2I<HDU�'DWH�DUJ��

,�WHVW�DJDLQ�DQG�DOO�LV�JRRG��1RZ�,�UHPRYH�WKH�VLPLODU�ORRNLQJ�FRGH�IURP�'LVDELOLW\6LWH·V�FKDUJH�PHWKRG�DQG
UHSODFH�ZLWK�WKH�DSSURSULDWH�FDOO�WR�VXPPHU)UDFWLRQ���

SURWHFWHG�'ROODUV�FKDUJH�LQW�IXOO8VDJH��'DWH�VWDUW��'DWH�HQG��^
���� 'ROODUV�UHVXOW�
���� LQW�XVDJH� �0DWK�PLQ�IXOO8VDJH��&$3��

���� UHVXOW� ��QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�VWDUW��HQG����
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ�VWDUW��HQG�����

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��0DWK�PD[�IXOO8VDJH���XVDJH�����
���������

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��UHVXOW�WLPHV�7$;B5$7(����

���� 'ROODUV�IXHO� �QHZ�'ROODUV�IXOO8VDJH�
���������
���� UHVXOW� �UHVXOW�SOXV�IXHO��
���� UHVXOW� �QHZ�'ROODUV��UHVXOW�SOXV�IXHO�WLPHV�7$;B5$7(��PLQ�)8(/B7$;B&$3����

UHWXUQ�UHVXOW�
����`

([WUDFWLQJ�D�ODUJH�PHWKRG�OLNH�WKDW�UHDOO\�KHOSV�WKH�UHDGLELOLW\�RI�WKH�FRGH��,I�VRPHRQH�KDV�XVHG�FXW�DQG�SDVWH
ZKHQ�WKH\�VKRXOGQ·W�\RX�FDQ�RIWHQ�GR�WKLV�

1RZ�LWV�HDVLHU�WR�VHH�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�PHWKRGV��7KH�GLVDELOLW\�FDVH�FDSV�WKH�DPRXQW�VHQW�LQ�YLD�D
SDUDPHWHU���7KH�ODWHU�VHFWLRQV�RI�FRGH�GR�QRW�XVH�WKLV�FDSSHG�YDOXH��VR�,�GHFLGHG�WR�PDNH�P\�QH[W�VWHSV�GRZQ
WKHUH���%RWK�PHWKRGV�KDYH�WKH�WZR�IROORZLQJ�OLQHV�LQ�FRPPRQ

'ROODUV�IXHO� �QHZ�'ROODUV�IXOO8VDJH�
���������
���� UHVXOW� �UHVXOW�SOXV�IXHO��

$V�,�GLG�DERYH�,�FDQ�UHPRYH�WKH�WHPS�IXHO�ZLWK�D�QHZ�PHWKRG�

&ODVV�'LVDELOLW\6LWH
SURWHFWHG�'ROODUV�FKDUJH�LQW�IXOO8VDJH��'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�
���� LQW�XVDJH� �0DWK�PLQ�IXOO8VDJH��&$3��

���� UHVXOW� ��QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�VWDUW��HQG����
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ�VWDUW��HQG�����

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��0DWK�PD[�IXOO8VDJH���XVDJH�����
���������

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��UHVXOW�WLPHV�7$;B5$7(����

���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH�IXOO8VDJH���
���� UHVXOW� �QHZ�'ROODUV

�UHVXOW�SOXV�IXHO&KDUJH�IXOO8VDJH��WLPHV�7$;B5$7(��PLQ�)8(/B7$;B&$3����

UHWXUQ�UHVXOW�
`

SURWHFWHG�'ROODUV�IXHO&KDUJH���^



UHWXUQ�QHZ�'ROODUV�ODVW8VDJH���
�)8(/B&+$5*(B5$7(��
`

SURWHFWHG�VWDWLF�ILQDO�GRXEOH�)8(/B&+$5*(B5$7(� ��������

$W� ILUVW� VLJKW� LW� PD\� VHHP� RGG� WR� UHPRYH� WKH� WHPSRUDU\� YDULDEOH�� $JDLQ� DOO� ,� DP� GRLQJ� LV� FDXVLQJ� WKH
IXHO&KDUJH�WR�EH�FDOFXODWHG�WZLFH�LQVWHDG�RI�RQFH��$JDLQ�P\�DUJXPHQW�ZRXOG�EH�WKDW�LW�UHDOO\�GRHV�QR�KDUP��,
FDQ�FDFKH�LW�ODWHU�ZKHQ�,�RSWLPL]H���<RX�PLJKW�VD\�´ZK\�ERWKHUµ�DQG�OHDYH�WKH� WHPS�LQ�SODFH��.HHS�WKDW� LQ
PLQG�GXULQJ�WKH�QH[W�VWHS��

1RZ�,�ZLOO�JR�DW�WKH�QH[W�OLQH��ZKLFK�LV�GLIIHUHQW�LQ�WZR�PHWKRGV�

FODVV�5HVLGHQWLDO6LWH�^
SURWHFWHG�'ROODUV�FKDUJH�LQW�XVDJH��'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�

���� UHVXOW� ��QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�VWDUW�HQG����
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ�VWDUW�HQG�����

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��UHVXOW�WLPHV�7$;B5$7(����

���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH�XVDJH���

���� UHVXOW� �QHZ�'ROODUV��UHVXOW�SOXV�IXHO&KDUJH�XVDJH��WLPHV�7$;B5$7(����

���� UHWXUQ�UHVXOW�

����`

&ODVV�'LVDELOLW\6LWH�^
SURWHFWHG�'ROODUV�FKDUJH�LQW�IXOO8VDJH��'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�
���� LQW�XVDJH� �0DWK�PLQ�IXOO8VDJH��&$3��

���� UHVXOW� ��QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�VWDUW��HQG����
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ�VWDUW��HQG�����

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��0DWK�PD[�IXOO8VDJH���XVDJH�����
���������

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��UHVXOW�WLPHV�7$;B5$7(����

���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH�IXOO8VDJH���
���� UHVXOW� �QHZ�'ROODUV

�UHVXOW�SOXV�IXHO&KDUJH�IXOO8VDJH��WLPHV�7$;B5$7(��PLQ�)8(/B7$;B&$3����

UHWXUQ�UHVXOW�
����`

$OWKRXJK�WKH\�DUH�GLIIHUHQW��WKH\�ERWK�GR�D�VLPLODU�WKLQJ��7KH\�ERWK�DGG�WKH�WD[HV�IRU�WKH�IXHO�FKDUJH�WR�WKH
UHVXOW��,Q�WKLV�FDVH�,�ZLOO�H[WUDFW�WKH�PHWKRGV�DJDLQ��EXW�WKLV�WLPH�,�ZLOO�KDYH�WZR�VHSDUDWH�QHZ�PHWKRGV��RQH�LQ
HDFK�FODVV�

FODVV�5HVLGHQWLDO6LWH�^
SURWHFWHG�'ROODUV�FKDUJH�LQW�XVDJH��'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�

���� UHVXOW� ��QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�VWDUW�HQG����
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ�VWDUW�HQG�����

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��UHVXOW�WLPHV�7$;B5$7(����

���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH�XVDJH���

���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH7D[HV�XVDJH���

���� UHWXUQ�UHVXOW�

`

SURWHFWHG�'ROODUV�IXHO&KDUJH7D[HV�LQW�XVDJH��^
���� UHWXUQ�QHZ�'ROODUV��IXHO&KDUJH�XVDJH��WLPHV�7$;B5$7(���



`

&ODVV�'LVDELOLW\6LWH�^
SURWHFWHG�'ROODUV�FKDUJH�LQW�IXOO8VDJH��'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�
���� LQW�XVDJH� �0DWK�PLQ�IXOO8VDJH��&$3��

���� UHVXOW� ��QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�VWDUW��HQG����
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ�VWDUW��HQG�����

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��0DWK�PD[�IXOO8VDJH���XVDJH�����
���������

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��UHVXOW�WLPHV�7$;B5$7(����

���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH�IXOO8VDJH���
���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH7D[HV�IXOO8VDJH���

UHWXUQ�UHVXOW�
� `

SURWHFWHG�'ROODUV�IXHO&KDUJH7D[HV�LQW�XVDJH��^
���� UHWXUQ�QHZ�'ROODUV��IXHO&KDUJH�XVDJH��WLPHV�7$;B5$7(��PLQ�)8(/B7$;B&$3���
`

0\�PDVWHU�SODQ�LV�QRZ�FRPLQJ�DSSDUHQW�WR�PH��&KDUJH�ORRNV�OLNH�LW�PD\�WXUQ�RXW�WR�EH�D�7HPSODWH�0HWKRG��LI�VR
ZDQW� WR�GHFRPSRVH� LW�DQG�WXUQ� LW� LQWR�D�VHTXHQFH�RI� LGHQWLFDO�FDOOV� WR�PHWKRGV� WKDW�YDU\�SRO\PRUSKLFDOO\�� ,
KDYHQ·W�UHDOO\�ORRNHG�WR�VHH�LI�WKLV�ZLOO�ZRUN�IRU�WKH�ZKROH�PHWKRG�\HW��EXW�,�PLJKW�DV�ZHOO�VWDUW�WKDW�ZD\��,I
WZR�PHWKRGV�LQ�GLIIHUHQW�FODVVHV�VHHPV�WR�GR�WKH�VDPH�WKLQJ��,�PLJKW�DV�ZHOO�JLYH�WKHP�WKH�VDPH�VLJQDWXUH�

<RX�PLJKW�DOVR�QRZ�VHH�DQ�DGYDQWDJH�LQ�ZK\�,�GLGQ·W�KDQJ�RQ�WR�WKH�IXHO�WHPSRUDU\�YDULDEOH�HDUOLHU��,I�,�KDG
GRQH� WKDW� WKHQ� WKDW� ZRXOG� EH� DQRWKHU� ORFDOO\� VFRSHG� WHPS� WKDW� ,� ZRXOG� KDYH� KDG� WR� SDVV� LQWR� WKH
IXHO&KDUJH7D[HV�PHWKRG��$OO�WKRVH�WHPSV�DQG�SDUDPHWHUV�PDNH�OLIH�DZNZDUG��%\�UHSODFLQJ� WKH� WHPS�ZLWK�D
PHWKRG��,�QR�ORQJHU�SDVV�LW�LQ��,�MXVW�FDOO�WKH�PHWKRG��,I�ODWHU�,�QHHG�WR�FDFKH�WKH�YDOXH�RI� WKH�PHWKRG�� WKDW
FDFKH�ZLOO�ZRUN�ZKHQHYHU�WKH�PHWKRG�LV�XVHG�

&DQ�\RX�VHH�WKDW�,�FRXOG�KDYH�GRQH�WKH�VDPH�WKLQJ�ZLWK�WKH�FDOO�WR�WKH�WKUHH�SDUDPHWHU�FKDUJH�PHWKRG�LQ�WKH
ILUVW�SODFH"�8VDJH��VWDUW��DQG�HQG�FDQ�DOO�EH�UHSODFHG�ZLWK�DSSURSULDWH�PHWKRGV��,�ZLOO�GR�WKDW�ODWHU�

�<RX�PLJKW�ZRQGHU��ZK\�GLGQ·W�,�GR�WKDW�HDUOLHU��+HUH�LV�D�FRQIHVVLRQ�WKDW�\RX�VKRXOGQ·W�UHDOO\�VHH�LQ�D�ERRN
OLNH�WKLV��,�KDYH�DOZD\V�IROORZHG�WKH�KDELW�RI�HOLPLQDWLQJ�SDUDPHWHUV�ZKHQ�,�UHIDFWRU��EXW�,�QHYHU�UHDOO\�NQHZ
ZK\��LW�ZDV�MXVW�D�KDELW��2QO\�LQ�ZULWLQJ�WKLV�FKDSWHU�GLG�,�UHDOL]H�ZK\�,�GLG�LW��

)RU� QRZ� ,�ZLOO� JHW� EDFN� WR�ZRUNLQJ� RQ� WKLV� FKDUJH� PHWKRG�� ,� KDYH� D� JDPH� SODQ� WR� PDNH� WKLV� D� WHPSODWH
PHWKRG��ZKHUH�HOVH�FDQ�,�JHW�UHDG\�WR�GR�WKLV"�$Q�REYLRXV�SODFH�LV�WKH�WD[HV�

&ODVV�6LWH�^

SURWHFWHG�'ROODUV�WD[HV�'ROODUV�DUJ��^
���� UHWXUQ�QHZ�'ROODUV��DUJ�WLPHV�7$;B5$7(���
`

SURWHFWHG�VWDWLF�ILQDO�GRXEOH�7$;B5$7(� ������

&ODVV�5HVLGHQWLDO6LWH�^
SURWHFWHG�'ROODUV�FKDUJH�LQW�XVDJH��'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�

���� UHVXOW� ��QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�VWDUW�HQG����
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ�VWDUW�HQG�����

���� UHVXOW� �UHVXOW�SOXV�WD[HV�UHVXOW���

���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH�XVDJH���

���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH7D[HV�XVDJH���

���� UHWXUQ�UHVXOW�



`
&ODVV�'LVDELOLW\6LWH�^
SURWHFWHG�'ROODUV�FKDUJH�LQW�IXOO8VDJH��'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�
���� LQW�XVDJH� �0DWK�PLQ�IXOO8VDJH��&$3��

���� UHVXOW� ��QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�VWDUW��HQG����
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ�VWDUW��HQG�����

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��0DWK�PD[�IXOO8VDJH���XVDJH�����
���������

���� UHVXOW� �UHVXOW�SOXV�WD[HV�UHVXOW���

���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH�IXOO8VDJH���
���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH7D[HV�IXOO8VDJH���

UHWXUQ�UHVXOW�
`

7KH�QH[W�VWHS�WDNHV�D� OLWWOH� WKRXJKW��$Q�REYLRXV�QH[W�PRYH�ZRXOG�EH� WR�GR� VRPHWKLQJ� DORQJ� WKHVH� OLQHV� WR
GLVDELOLW\�VLWH

SURWHFWHG�'ROODUV�FKDUJH�LQW�IXOO8VDJH��'DWH�VWDUW��'DWH�HQG��^
���� 'ROODUV�UHVXOW�
���� LQW�XVDJH� �0DWK�PLQ�IXOO8VDJH��&$3��

���� UHVXOW� ��EDVH&KDUJH�XVDJH��

���� UHVXOW� �UHVXOW�SOXV�RYHU&DS&KDUJH��IXOO8VDJH���XVDJH���

���� UHVXOW� �UHVXOW�SOXV�WD[HV�UHVXOW���

���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH�IXOO8VDJH���
���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH7D[HV�IXOO8VDJH���

UHWXUQ�UHVXOW�
`

%XW�LI�,�GR�WKDW��WKH�FKDUJH�PHWKRG�ZLOO�KDYH�WR�EH�GLIIHUHQW�EHWZHHQ�WKH�GLVDELOLW\�VLWH�DQG�WKH�UHVLGHQWLDO�VLWH�
IRLOLQJ�P\�PDVWHU�SODQ�RI�PDNLQJ�FKDUJH�D�WHPSODWH�PHWKRG��$OWKRXJK�,�RQO\�IRUPHG�WKLV�PDVWHU�SODQ�LQ�WKH
PLGGOH�RI�UHIDFWRULQJ�WKLV�PHWKRG��,�VWLOO�OLNH�LW�DQG�ZDQW�LW�WR�VXFFHHG��WHPSODWH�PHWKRGV�DUH�JRRG���6R�,�ORRN
IRU�D�UHIDFWRULQJ�WKDW�ILWV�LQ�ZLWK�LW��6XFK�D�PRYH�ZRXOG�PHDQ�H[WUDFWLQJ�WKH�KLJKOLJKWHG�FRGH�LQ�WKH�IROORZLQJ�

&ODVV�'LVDELOLW\6LWH�^
SURWHFWHG�'ROODUV�FKDUJH�LQW�IXOO8VDJH��'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�
���� LQW�XVDJH� �0DWK�PLQ�IXOO8VDJH��&$3��

���� UHVXOW� ��QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�VWDUW��HQG����
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ�VWDUW��HQG�����

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��0DWK�PD[�IXOO8VDJH���XVDJH�����
���������

���� UHVXOW� �UHVXOW�SOXV�WD[HV�UHVXOW���

���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH�IXOO8VDJH���
���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH7D[HV�IXOO8VDJH���

UHWXUQ�UHVXOW�
`

,I�,�GR�WKLV�,�FRXOG�PDNH�D�VLQJOH�SRO\PRUSKLF�PHWKRG�EDVH&KDUJH����7KH�UHVXOW�ORRNV�OLNH�WKLV�

&ODVV�'LVDELOLW\6LWH�^
SURWHFWHG�'ROODUV�FKDUJH�LQW�IXOO8VDJH��'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�
UHVXOW� ��EDVH&KDUJH�IXOO8VDJH��VWDUW��HQG��
UHVXOW� �UHVXOW�SOXV�WD[HV�UHVXOW���
UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH�IXOO8VDJH���

���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH7D[HV�IXOO8VDJH���

UHWXUQ�UHVXOW�
`



SURWHFWHG�'ROODUV�EDVH&KDUJH�LQW�DUJ��'DWH�VWDUW��'DWH�HQG��^
���� LQW�FDSSHG8VDJH� �0DWK�PLQ�DUJ��&$3��

'ROODUV�UHVXOW�
���� UHVXOW� ��QHZ�'ROODUV��

�FDSSHG8VDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�VWDUW��HQG����
���� �FDSSHG8VDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ�VWDUW��HQG���

��
UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��0DWK�PD[�DUJ���FDSSHG8VDJH�����
���������
UHWXUQ�UHVXOW�

`

)RU�5HVLGHQWLDO6LWH�LW�ORRNV�OLNH�WKLV�

&ODVV�5HVLGHQWLDO6LWH�^
SURWHFWHG�'ROODUV�FKDUJH�LQW�XVDJH��'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�
���� UHVXOW� �EDVH&KDUJH�XVDJH��VWDUW��HQG��
���� UHVXOW� �UHVXOW�SOXV�WD[HV�UHVXOW���
���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH�XVDJH���
���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH7D[HV�XVDJH���
���� UHWXUQ�UHVXOW�
`

SURWHFWHG�'ROODUV�EDVH&KDUJH�LQW�XVDJH��'DWH�VWDUW��'DWH�HQG��^
���� UHWXUQ�QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�VWDUW�HQG����
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ�VWDUW�HQG�����
`

1RZ�WKH�WZR�FKDUJH�PHWKRGV�DUH�LGHQWLFDO��VR�,�FDQ�PRYH�WKHP��LW"��XS�WR�WKH�VLWH�FODVV�

DEVWUDFW�FODVV�6LWH�^
SURWHFWHG�'ROODUV�FKDUJH�LQW�XVDJH��'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�
���� UHVXOW� �EDVH&KDUJH�XVDJH��VWDUW��HQG��
���� UHVXOW� �UHVXOW�SOXV�WD[HV�UHVXOW���
���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH�XVDJH���
���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH7D[HV�XVDJH���
���� UHWXUQ�UHVXOW�
`
DEVWUDFW�SURWHFWHG�'ROODUV�EDVH&KDUJH��LQW�XVDJH��'DWH�VWDUW��'DWH�HQG��
DEVWUDFW�SURWHFWHG�'ROODUV�IXHO&KDUJH7D[HV�LQW�XVDJH��

,�DOVR�KDYH�WR�FUHDWH�DEVWUDFW�PHWKRGV�IRU�EDVH&KDUJH�DQG�IXHO&KDUJH7D[HV��1RZ�,�KDYH�D�VWDWHPHQW�RI�KRZ
\RX�FUHDWH�D�FKDUJH�WKDW�UHDGV�OLNH�GRFXPHQWDWLRQ��HYHQ�ZLWKRXW�FRPPHQWV�

&RPELQLQJ�WKH�7ZR�&KDUJH�0HWKRGV

1RZ� ,� ZDQW� WR� FRPELQH� WKH� WZR� VLQJOH�DUJXPHQW� FKDUJH� PHWKRGV�� JHW� ULG� RI� WKH� WHPSV� DQG� UHGXFH� WKH
SDUDPHWHU�OLVW��7KH�ILUVW�WDUJHW�LV�WKH�XVDJH�DUJXPHQW��ZKLFK�DOUHDG\�KDV�D�PHWKRG�IRU�LW��ODVW8VDJH��7R�GR�WKLV
,�QHHG�WR�ILQG�HYHU\�UHIHUHQFH�WR�WKH�VWULQJ�XVDJH��,I�WKH�UHIHUHQFH�LV�LQ�D�PHWKRG�FDOO�RU�GHFODUDWLRQ�,�UHPRYH
LW��,I�LW�LV�LQ�VRPH�ERG\�FRGH��,�UHSODFH�LW�ZLWK�ODVW8VDJH����7KLV�FDXVHV�TXLWH�D�ORW�RI�FKDQJHV��EXW�ZLWK�WKH�ILQG
DQG�UHSODFH�WRROV�LQ�HGLWRUV�LW�LV�DFWXDOO\�TXLWH�HDV\�WR�GR�

&ODVV�6LWH�^
SXEOLF�'ROODUV�FKDUJH���^

���� 'DWH�HQG� �ODVW5HDGLQJ���GDWH���
���� 'DWH�VWDUW� �QH[W'D\�SUHYLRXV5HDGLQJ���GDWH����
���� UHWXUQ�FKDUJH�VWDUW��HQG��
`
SURWHFWHG�'ROODUV�FKDUJH�'DWH�VWDUW��'DWH�HQG��^

���� 'ROODUV�UHVXOW�
���� UHVXOW� �EDVH&KDUJH�VWDUW��HQG��
���� UHVXOW� �UHVXOW�SOXV�WD[HV�UHVXOW���
���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH����
���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH7D[HV����
���� UHWXUQ�UHVXOW�
`
DEVWUDFW�SURWHFWHG�'ROODUV�EDVH&KDUJH��'DWH�VWDUW��'DWH�HQG��
DEVWUDFW�SURWHFWHG�'ROODUV�IXHO&KDUJH7D[HV���
SURWHFWHG�'ROODUV�IXHO&KDUJH���^

UHWXUQ�QHZ�'ROODUV�ODVW8VDJH���
���������
`

&ODVV�'LVDELOLW\6LWH�^
SURWHFWHG�'ROODUV�EDVH&KDUJH�'DWH�VWDUW��'DWH�HQG��^



���� LQW�FDSSHG8VDJH� �0DWK�PLQ�ODVW8VDJH����&$3��

'ROODUV�UHVXOW�
���� UHVXOW� ��QHZ�'ROODUV��

�FDSSHG8VDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�VWDUW��HQG����
���� �FDSSHG8VDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ�VWDUW��HQG���

��

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��0DWK�PD[�ODVW8VDJH�����FDSSHG8VDJH�����
���������
UHWXUQ�UHVXOW�

����`
SURWHFWHG�'ROODUV�IXHO&KDUJH7D[HV���^

���� UHWXUQ�QHZ�'ROODUV��IXHO&KDUJH���WLPHV�7$;B5$7(��PLQ�)8(/B7$;B&$3���
`

&ODVV�5HVLGHQWLDO6LWH�^
SURWHFWHG�'ROODUV�EDVH&KDUJH�'DWH�VWDUW��'DWH�HQG��^

���� UHWXUQ�QHZ�'ROODUV���ODVW8VDJH���
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�VWDUW�HQG����
���� �ODVW8VDJH���
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ�VWDUW�HQG�����
`
SURWHFWHG�'ROODUV�IXHO&KDUJH7D[HV���^

���� UHWXUQ�QHZ�'ROODUV��IXHO&KDUJH���WLPHV�7$;B5$7(���
`

7KH�RWKHU�SDUDPHWHUV�WR�ZRUN�RQ�DUH�WKH�VWDUW�DQG�HQG�GDWHV��,�FDQ�GR�WKLV�TXLWH�HDVLO\�DV�WKH\�DUH�RQO\�XVHG�LQ
GHWHUPLQLQJ� WKH� VXPPHU)UDFWLRQ�� ,� FRXOG� UHSODFH� WKHP� ZLWK� PHWKRGV� VXFK� DV� ODVW3HULRG6WDUW� DQG
ODVW3HULRG(QG��EXW�WKHUH�LV�VRPHWKLQJ�HOVH�,�ZRXOG�OLNH�WR�GR�

6WDUWV�DQG�HQGV�WHQG�WR�FRPH�LQ�SDLUV��DQG�WKDW�SDLU�KDV�D�PHDQLQJ�DOO�RI� LWVHOI��:H�DUH� WDONLQJ�KHUH�DERXW�D
SHULRG�RI�WLPH��7KH�VWDUW�DQG�WKH�HQG�DUH�MXVW�DWWULEXWHV�RI�WKLV�SHULRG��DQG�,�SUHIHU�WR�UHFRJQL]H�WKH�SHULRG�DV
D�:KROH�2EMHFW�DQG�WR�SUHVHUYH�WKLV�ZKROH�REMHFW�LQ�WKH�FRGH��7KH�ZKROH�REMHFW�IRU�DQ\�SDLU�RI�YDOXHV�PDUNHG
VWDUW�DQG�HQG�LV�D�5DQJH��)RU�D�SDLU�RI�GDWHV�LQ�D�W\SHG�ODQJXDJH�,�ZLOO�XVH�D�VSHFLILF�FODVV�'DWH5DQJH��7KLV�LV�D
FRPPRQ�FODVV�IRU�PH��DQG�,�RIWHQ�KDYH�RQH�O\LQJ�DURXQG��,Q�WKLV�FDVH�,�ZLOO�EXLOG�LW�XS�IURP�VFUDWFK�DV�,�QHHG
LW��,W�VWDUWV�VLPSO\�DV�DQ�HQFDSVXODWHG�UHFRUG�

LPSRUW�MDYD�XWLO�'DWH�
FODVV�'DWH5DQJH�^
SXEOLF�'DWH5DQJH�'DWH�VWDUW��'DWH�HQG��^

���� BVWDUW� �VWDUW�
���� BHQG� �HQG�
`
SXEOLF�'DWH�HQG���^

���� UHWXUQ�BHQG�
`
SXEOLF�'DWH�VWDUW���^

���� UHWXUQ�BVWDUW�
`
SULYDWH�'DWH�BHQG�
SULYDWH�'DWH�BVWDUW�

`

1RZ�,�QHHG�D�PHWKRG�WR�FUHDWH�WKH�ODVW3HULRG�

FODVV�6LWH�^
SXEOLF�'DWH5DQJH�ODVW3HULRG���^

UHWXUQ�QHZ�'DWH5DQJH��QH[W'D\�SUHYLRXV5HDGLQJ���GDWH�����ODVW5HDGLQJ���GDWH����
`

$QG�,�FDQ�PRGLI\�VXPPHU)UDFWLRQ�WR�XVH�LW�

&ODVV�6LWH�^
SURWHFWHG�GRXEOH�VXPPHU)UDFWLRQ���^

���� GRXEOH�UHVXOW� ���,�DOVR�FKDQJHG�WKLV�QDPH�WR�PDNH�LW�ILW�P\�QRUPDO�XVDJH
���� LI��

ODVW3HULRG���VWDUW���DIWHU�B]RQH�VXPPHU(QG����__
ODVW3HULRG���HQG���EHIRUH�B]RQH�VXPPHU6WDUW���

�
���� UHVXOW� ���
���� HOVH�LI��

�ODVW3HULRG���VWDUW���EHIRUH�B]RQH�VXPPHU6WDUW����		
�ODVW3HULRG���VWDUW���DIWHU�B]RQH�VXPPHU(QG����		
�ODVW3HULRG���HQG���EHIRUH�B]RQH�VXPPHU6WDUW����		
�ODVW3HULRG���HQG���DIWHU�B]RQH�VXPPHU(QG���

�
���� UHVXOW� ���
���� HOVH�^ ���SDUW�LQ�VXPPHU�SDUW�LQ�ZLQWHU
���� GRXEOH�VXPPHU'D\V�
���� LI��



ODVW3HULRG���VWDUW���EHIRUH�B]RQH�VXPPHU6WDUW����__
ODVW3HULRG���VWDUW���DIWHU�B]RQH�VXPPHU(QG���

��^
���� ���HQG�LV�LQ�WKH�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�ODVW3HULRG���HQG�����

GD\2I<HDU��B]RQH�VXPPHU6WDUW��������
���� `�HOVH�^
���� ���VWDUW�LV�LQ�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�B]RQH�VXPPHU(QG�����

GD\2I<HDU��ODVW3HULRG���VWDUW��������
���� `�
���� UHVXOW� �VXPPHU'D\V����GD\2I<HDU�ODVW3HULRG���HQG�����

GD\2I<HDU�ODVW3HULRG���VWDUW���������
���� `�
���� UHWXUQ�UHVXOW�
����`

FODVV�5HVLGHQWLDO6LWH�H[WHQGV�6LWH�^
����SURWHFWHG�'ROODUV�EDVH&KDUJH���^
���� UHWXUQ�QHZ�'ROODUV���ODVW8VDJH���
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�����
���� �ODVW8VDJH���
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ������
����`
FODVV�'LVDELOLW\6LWH�H[WHQGV�6LWH�^
����SURWHFWHG�'ROODUV�EDVH&KDUJH���^
���� LQW�FDSSHG8VDJH� �0DWK�PLQ�ODVW8VDJH����&$3��

'ROODUV�UHVXOW�
���� UHVXOW� ��QHZ�'ROODUV���FDSSHG8VDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�����
���� �FDSSHG8VDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ������

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��0DWK�PD[�ODVW8VDJH�����FDSSHG8VDJH�����
���������
UHWXUQ�UHVXOW�

����`

1RZ�,�FDQ�PHUJH�WKH�WZR�FKDUJH�PHWKRGV

SXEOLF�'ROODUV�FKDUJH���^
���� 'ROODUV�UHVXOW�
���� UHVXOW� �EDVH&KDUJH���
���� UHVXOW� �UHVXOW�SOXV�WD[HV�UHVXOW���
���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH����
���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH7D[HV����
���� UHWXUQ�UHVXOW�
`

7KH�WD[HV�PHWKRG�GRHVQ·W�UHDOO\�QHHG�DQ�DUJXPHQW�

SXEOLF�'ROODUV�FKDUJH���^
���� 'ROODUV�UHVXOW�
���� UHVXOW� �EDVH&KDUJH���
���� UHVXOW� �UHVXOW�SOXV�WD[HV����
���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH����
���� UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH7D[HV����
���� UHWXUQ�UHVXOW�
`

SURWHFWHG�'ROODUV�WD[HV���^
���� UHWXUQ�QHZ�'ROODUV��EDVH&KDUJH���WLPHV�7$;B5$7(���
� `

6R�DOO�ZH�KDYH�LV�D�VLPSOH�VXP

SXEOLF�'ROODUV�FKDUJH���^
���� UHWXUQ�EDVH&KDUJH���SOXV�WD[HV����SOXV�IXHO&KDUJH����SOXV�IXHO&KDUJH7D[HV����
`

,W�GRHVQ·W�ORRN�TXLWH�DV�JRRG�DV�LW�ZRXOG�LI�ZH�FRXOG�RYHUORDG����EXW�LW�LV�VWLOO�SUHWW\�FOHDU�

5HIDFWRULQJ�6XPPHU)UDFWLRQ

7KH�QH[W�WKLQJ�,�GR�LV�VWDUW�ORRNLQJ�WKRXJK�WKH�PHWKRGV�RI�WKH�WKUHH�FODVVHV�LQ�WKH�EURZVHU��,·P�ORRNLQJ�IRU
VRPHWKLQJ�WKDW�ORRNV�RYHU�FRPSOLFDWHG��7KH�ILUVW�PHWKRG�WKDW�FDWFKHV�P\�H\H�LV�VXPPHU)UDFWLRQ

&ODVV�6LWH�^
SURWHFWHG�GRXEOH�VXPPHU)UDFWLRQ���^

���� GRXEOH�UHVXOW�
���� LI��



ODVW3HULRG���VWDUW���DIWHU�B]RQH�VXPPHU(QG����__
ODVW3HULRG���HQG���EHIRUH�B]RQH�VXPPHU6WDUW���
�

���� UHVXOW� ���
���� HOVH�LI��

�ODVW3HULRG���VWDUW���EHIRUH�B]RQH�VXPPHU6WDUW����		
�ODVW3HULRG���VWDUW���DIWHU�B]RQH�VXPPHU(QG����		

���� �ODVW3HULRG���HQG���EHIRUH�B]RQH�VXPPHU6WDUW����		
�ODVW3HULRG���HQG���DIWHU�B]RQH�VXPPHU(QG���
�

���� UHVXOW� ���
���� HOVH�^ ���SDUW�LQ�VXPPHU�SDUW�LQ�ZLQWHU
���� GRXEOH�VXPPHU'D\V�
���� LI��

ODVW3HULRG���VWDUW���EHIRUH�B]RQH�VXPPHU6WDUW����__
ODVW3HULRG���VWDUW���DIWHU�B]RQH�VXPPHU(QG���
��^

���� ���HQG�LV�LQ�WKH�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�ODVW3HULRG���HQG�����

GD\2I<HDU��B]RQH�VXPPHU6WDUW��������
���� `�HOVH�^
���� ���VWDUW�LV�LQ�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�B]RQH�VXPPHU(QG�����

GD\2I<HDU��ODVW3HULRG���VWDUW��������
���� `�
���� UHVXOW� �VXPPHU'D\V����GD\2I<HDU�ODVW3HULRG���HQG�����

GD\2I<HDU�ODVW3HULRG���VWDUW���������
���� `�
���� UHWXUQ�UHVXOW�
����`

7KHUH�DUH�D�ORW�RI�FRQGLWLRQDOV�KHUH��ZKLFK�DUH�KDUG�WR�ILW�RQ�WKLV�SDJH��,�ZLOO�GHFRPSRVH�WKH�FRQGLWLRQDOV��,�GR
WKLV�E\�H[WUDFWLQJ�D�PHWKRG�IURP�HDFK�SDUW�RI�WKH�FRQGLWLRQDO�VWDWHPHQW�

� SURWHFWHG�GRXEOH�VXPPHU)UDFWLRQ���^
���� GRXEOH�UHVXOW�
���� LI��LV/DVW3HULRG2XWVLGH6XPPHU���
���� UHVXOW� ���
���� HOVH�LI��
���� �ODVW3HULRG���VWDUW���EHIRUH�B]RQH�VXPPHU6WDUW����		
���� �ODVW3HULRG���VWDUW���DIWHU�B]RQH�VXPPHU(QG����		
���� �ODVW3HULRG���HQG���EHIRUH�B]RQH�VXPPHU6WDUW����		
���� �ODVW3HULRG���HQG���DIWHU�B]RQH�VXPPHU(QG���
���� �
���� UHVXOW� ���
���� HOVH�^ ���SDUW�LQ�VXPPHU�SDUW�LQ�ZLQWHU
���� GRXEOH�VXPPHU'D\V�
���� LI��
���� ODVW3HULRG���VWDUW���EHIRUH�B]RQH�VXPPHU6WDUW����__
���� ODVW3HULRG���VWDUW���DIWHU�B]RQH�VXPPHU(QG���
���� ��^
���� ���HQG�LV�LQ�WKH�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�ODVW3HULRG���HQG�����
���� GD\2I<HDU��B]RQH�VXPPHU6WDUW��������
���� `�HOVH�^
���� ���VWDUW�LV�LQ�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�B]RQH�VXPPHU(QG�����
���� GD\2I<HDU��ODVW3HULRG���VWDUW��������
���� `�
���� UHVXOW� �VXPPHU'D\V����GD\2I<HDU�ODVW3HULRG���HQG�����
���� GD\2I<HDU�ODVW3HULRG���VWDUW���������
���� `�
���� UHWXUQ�UHVXOW�
���`

SURWHFWHG�ERROHDQ�LV/DVW3HULRG2XWVLGH6XPPHU���^
���� UHWXUQ�ODVW3HULRG���VWDUW���DIWHU�B]RQH�VXPPHU(QG����__
���� ODVW3HULRG���HQG���EHIRUH�B]RQH�VXPPHU6WDUW����
`

$V�,�ORRN�DW�WKH�LV/DVW3HULRG2XWVLGH6XPPHU�PHWKRG�,�WKLQN�WKDW�,�VKRXOG�EH�DEOH�WR�VLPSO\�WKLV�FRQVLGHUDEO\
E\�XVLQJ�WKH�SHULRGV�DV�ZKROH�REMHFWV��,Q�WKLV�PHWKRG�,�UHDOO\�ZDQW�WR�NQRZ�LI�WKH�ODVW3HULRG�KDV�QR�RYHUODS
ZLWK�WKH�]RQH·V�VXPPHU��7KH�ILUVW�VWHS�ZRXOG�EH�WR�JHW�]RQH�WR�EH�DEOH�WR�WHOO�\RX�LWV�VXPPHU�DV�D�'DWH5DQJH�

&ODVV�=RQH�^
SXEOLF�'DWH5DQJH�VXPPHU���^

���� UHWXUQ�QHZ�'DWH5DQJH��BVXPPHU6WDUW��BVXPPHU(QG��
`



,�FDQ�WKHQ�UHZULWH�LV/DVW3HULRG2XWVLGH6XPPHU

SURWHFWHG�ERROHDQ�LV/DVW3HULRG$OO6XPPHU���^
���� UHWXUQ�ODVW3HULRG���VWDUW���DIWHU�B]RQH�VXPPHU���HQG����__
���� ODVW3HULRG���HQG���EHIRUH�B]RQH�VXPPHU���VWDUW����
`

$V�VXFK�WKDW�LV�QR�LPSURYHPHQW��%XW�QRZ�,�FDQ�ZULWH�D�GLVMRLQW�PHWKRG�IRU�'DWH5DQJH�

&ODVV�'DWH5DQJH
SXEOLF�ERROHDQ�GLVMRLQW�'DWH5DQJH�DUJ��^
���� UHWXUQ�DUJ�VWDUW���DIWHU�BHQG��__�DUJ�HQG���EHIRUH�BVWDUW��
`

DQG�PDNH�LV/DVW3HULRG2XWVLGH6XPPHU�PXFK�VLPSOHU

SURWHFWHG�ERROHDQ�LV/DVW3HULRG2XWVLGH6XPPHU���^
���� UHWXUQ�B]RQH�VXPPHU���GLVMRLQW�ODVW3HULRG����
`

,Q� IDFW� ,�GRQ·W� WKLQN� WKH�ERG\� RI� LV/DVW3HULRG2XWVLGH6XPPHU� LV� DQ\� OHVV� FRPPXQLFDWLYH� WKDQ� WKH�PHWKRG
QDPH��VR�,�ZLOO�LQOLQH�LW�EDFN�LQWR�VXPPHU)UDFWLRQ�

SURWHFWHG�GRXEOH�VXPPHU)UDFWLRQ���^
���� GRXEOH�UHVXOW�
���� LI��B]RQH�VXPPHU���GLVMRLQW�ODVW3HULRG����
���� UHVXOW� ���
���� HOVH�LI��
���� �ODVW3HULRG���VWDUW���EHIRUH�B]RQH�VXPPHU6WDUW����		
���� �ODVW3HULRG���VWDUW���DIWHU�B]RQH�VXPPHU(QG����		
���� �ODVW3HULRG���HQG���EHIRUH�B]RQH�VXPPHU6WDUW����		
���� �ODVW3HULRG���HQG���DIWHU�B]RQH�VXPPHU(QG���
���� �
���� UHVXOW� ���
���� HOVH�^ ���SDUW�LQ�VXPPHU�SDUW�LQ�ZLQWHU
���� GRXEOH�VXPPHU'D\V�
���� LI��
���� ODVW3HULRG���VWDUW���EHIRUH�B]RQH�VXPPHU6WDUW����__
���� ODVW3HULRG���VWDUW���DIWHU�B]RQH�VXPPHU(QG���
���� ��^
���� ���HQG�LV�LQ�WKH�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�ODVW3HULRG���HQG�����
���� GD\2I<HDU��B]RQH�VXPPHU6WDUW��������
���� `�HOVH�^
���� ���VWDUW�LV�LQ�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�B]RQH�VXPPHU(QG�����
���� GD\2I<HDU��ODVW3HULRG���VWDUW��������
���� `�
���� UHVXOW� �VXPPHU'D\V����GD\2I<HDU�ODVW3HULRG���HQG�����
���� GD\2I<HDU�ODVW3HULRG���VWDUW���������
���� `�
���� UHWXUQ�UHVXOW�
`

,�JHW�WKH�VWURQJ�IHHOLQJ�WKDW�,�FDQ�PDNH�WKLV�ZKROH�PHWKRG�LQWR�D�PHWKRG�RQ�'DWH5DQJH��,�ZLOO�NHHS�WKDW�JRDO
LQ�PLQG�DV�,�FRQWLQXH�WR�GHFRPSRVH�WKH�PHWKRG��,·OO�GR�WKH�QH[W�FRQGLWLRQDO��7KLV�LV�SUHWW\�FRPSOLFDWHG�DQG�DV
P\�EUDLQ�VWDUWV�WR�KXUW�IURP�ILJXULQJ�RXW�ZKDW�LW�LV�GRLQJ�,�ORRN�DW�WKH�UHVXOW��7KH�UHVXOW�LV�HIIHFWLYHO\�VD\LQJ
WKDW�WKH�ODVW3HULRG�LV�HQWLUHO\�ZLWKLQ�WKH�VXPPHU��7KXV�LI�,�ZULWH�D�FRQWDLQV�PHWKRG�RQ�'DWH5DQJH

&ODVV�'DWH5DQJH�^
SXEOLF�ERROHDQ�FRQWDLQV�'DWH5DQJH�DUJ��^

���� UHWXUQ�DUJ�VWDUW���DIWHU�BVWDUW��		�DUJ�HQG���EHIRUH�BHQG��
`

WKHQ�,�FDQ�UHZULWH�LW�DV

SURWHFWHG�GRXEOH�VXPPHU)UDFWLRQ���^
���� GRXEOH�UHVXOW�
���� LI��B]RQH�VXPPHU���GLVMRLQW�ODVW3HULRG����
���� UHVXOW� ���
���� HOVH�LI��B]RQH�VXPPHU���FRQWDLQV�ODVW3HULRG����
���� UHVXOW� ���
���� HOVH�^ ���SDUW�LQ�VXPPHU�SDUW�LQ�ZLQWHU
���� GRXEOH�VXPPHU'D\V�
���� LI��
���� ODVW3HULRG���VWDUW���EHIRUH�B]RQH�VXPPHU6WDUW����__
���� ODVW3HULRG���VWDUW���DIWHU�B]RQH�VXPPHU(QG���
���� ��^
���� ���HQG�LV�LQ�WKH�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�ODVW3HULRG���HQG�����



���� GD\2I<HDU��B]RQH�VXPPHU6WDUW��������
���� `�HOVH�^
���� ���VWDUW�LV�LQ�VXPPHU
���� VXPPHU'D\V� �GD\2I<HDU�B]RQH�VXPPHU(QG�����
���� GD\2I<HDU��ODVW3HULRG���VWDUW��������
���� `�
���� UHVXOW� �VXPPHU'D\V����GD\2I<HDU�ODVW3HULRG���HQG�����
���� GD\2I<HDU�ODVW3HULRG���VWDUW���������
���� `�
���� UHWXUQ�UHVXOW�
`

$V�,�ORRN�DW�WKH�QH[W�ELW�RI�FRGH�,�VHH�WKDW�WKH�FRGH�LV�GRLQJ�RQH�WKLQJ�LI�WKH�VWDUW�LV�ZLWKLQ�WKH�VXPPHU�SHULRG�
DQG� DQRWKHU� LI� WKH� HQG� LV�ZLWKLQ� WKH� VXPPHU��:KDW� KDSSHQV� LI� QHLWKHU� DUH�ZLWKLQ� WKH� VXPPHU�� WKDW� LV� WKH
VXPPHU�LV�FRQWDLQHG�ZLWKLQ�WKH�ODVW�SHULRG��7KH�FRGH�LV�ZULWWHQ�ZLWK�WKH�DVVXPSWLRQ�WKDW�WKDW�FDQQRW�KDSSHQ�
$JDLQ�QRQH�RI�WKH�WHVW�FDVHV�SUREH�LW��,�QHHG�WR�ILQG�D�QHZ�WHVWHU���,�DGG�D�WHVW�FDVH�WR�SUREH�LW��DQG�LQGHHG�LW
IDLOV��$V�,�UHIDFWRU�WKLV�FRGH�,�ZLOO�IL[�WKDW�EXJ�

7R�VROYH�WKLV�EHVW�,�QHHG�WR�VWHS�EDFN�D�ELW��,I�,�WKLQN�DERXW�WKLV�DV�D�PDQLSXODWLRQ�RI�GDWH�UDQJHV�WKHQ�,�FDQ
VROYH�LW�E\�DVNLQJ�ZKDW�WKH�OHQJWK�RI�WKH�ODVW�SHULRG�LV��DQG�ZKDW�WKH�OHQJWK�RI�WKH�RYHUODS�UDQJH�EHWZHHQ�WKH
ODVW�SHULRG�DQG�WKH�VXPPHU�LV��,�FDQ�VXEVWLWXWH�WKLV�DOJRULWKP�IRU�WKH�H[LVWLQJ�RQH��%HIRUH�,�FDQ�GR�WKLV�,�QHHG
WR�DGG�VRPH�IXUWKHU�EHKDYLRU�WR�'DWH5DQJH�WR�GHWHUPLQH�WKH�LQWHUVHFWLRQ�RI�WZR�GDWH5DQJHV�DQG�WR�GHWHUPLQH
WKH�OHQJWK�RI�D�GDWH5DQJH�

([WHQGLQJ�'DWH

7R�GHWHUPLQH�WKH�OHQJWK�RI�D�GDWH�UDQJH�,�QHHG�WR�EH�DEOH�WR�VXEWUDFW�WZR�GDWHV��6DGO\�WKH�'DWH�FODVV�LQ�MDYD
GRHV�QRW�JLYH�PH�WKLV�IHDWXUH��KHQFH�WKLV�XVH�RI�GD\2I<HDU�ZKLFK�LV�UHDOO\�D�IRUHLJQ�PHWKRG��,�QHHG�WR�PDNH�D
QHZ�VHULHV�RI�IRUHLJQ�PHWKRGV�RQ�GDWH��7KH�DPRXQW�RI�IRUHLJQ�PHWKRGV�,�ZLOO�QHHG�LV�WRR�PXFK�DQG�ZLOO�VRRQ
JHW�RXW�RI�KDQG��:KDW�,�UHDOO\�QHHG�WR�GR�LV�WR�IL[�WKH�'DWH�FODVV��6LQFH�,�FDQQRW�JHW�DW�WKH�'DWH�FODVV��,�FDQ
GHDO�ZLWK�LW�E\�PDNLQJ�DQ�H[WHQVLRQ�IRU�LW��,�FDQ�GR�WKLV�LV�WZR�ZD\V��HLWKHU�E\�VXEFODVVLQJ�'DWH�RU�E\�PDNLQJ�D
GHFRUDWRU� IRU� 'DWH�� 7KH� HDVLHVW� ZD\� VHHPV� WR� EH� WR� XVH� D� VXEFODVV�� ,� EHJLQ� ZLWK� GHILQLQJ� MXVW� WKH� VXLWDEOH
FRQVWUXFWRUV�

LPSRUW�MDYD�XWLO�'DWH�
FODVV�0I'DWH�H[WHQGV�'DWH�LPSOHPHQWV�&ORQHDEOH^

SXEOLF�0I'DWH��'DWH�DUJ��^
VXSHU��DUJ�JHW7LPH����

����`

����SXEOLF�0I'DWH��6WULQJ�GDWH6WULQJ��^
���� VXSHU��GDWH6WULQJ��
����`�
`

:KHQHYHU�,�FUHDWH�DQ�H[WHQVLRQ�,�SURYLGH�D�FRQVWUXFWRU�WKDW�WDNHV�ZKDW�,·P�H[WHQGLQJ�DV�DQ�DUJXPHQW��7KLV
PDNHV�LW�HDV\�IRU�FRGH�WR�VZLWFK�EHWZHHQ�WKH�WZR�LI�QHHGHG��,·YH�DOVR�SURYLGHG�WKH�FRQVWUXFWRU�IRU�6WULQJ�VLQFH
,�NQRZ�,�XVH�WKDW�LQ�P\�WHVW�FRGH�

$W�WKLV�SRLQW�,�KDYH�WR�GHFLGH��GR�,�MXVW�XVH�WKH�H[WHQVLRQ�ZKHUH�,�QHHG� LW� �E\�FRQYHUWLQJ� WR�0I'DWH�ZLWKLQ
FHUWDLQ�PHWKRGV��RU�GR�,�XVH�LW�HYHU\ZKHUH��,I�,�RQO\�XVH�LW�ZKHUH�,�QHHG�LW�,�ZLOO�EH�IRUHYHU�MXPSLQJ�EDFN�DQG
IRUWK�EHWZHHQ�'DWH�DQG�0I'DWH�DQG�JHWWLQJ�FRQIXVHG��,I�,�FKDQJH�LW�HYHU\ZKHUH�,�UHDOO\�GR�QHHG�WR�FKDQJH�LW
HYHU\ZKHUH��:HOO�P\�FRGH�LV�QRW�WRR�ELJ�DQG�,�GR�KDYH�D�JOREDO�ILQG�FDSDELOLW\��6R�,�XVH�WKH�JOREDO�ILQG�WR�ILQG
HYHU\�RFFXUUHQFH�RI�'DWH�

7KHUH�LV�RQO\�RQH�SRLQW�ZKHUH�WKHUH�LV�D�SUREOHP�

&ODVV�6LWH
SULYDWH�'DWH�QH[W'D\��'DWH�DUJ��^

���IRUHLJQ�PHWKRG���VKRXOG�EH�LQ�'DWH
���� 'DWH�UHVXOW� �QHZ�'DWH��DUJ�JHW7LPH����
���� UHVXOW�VHW'DWH�UHVXOW�JHW'DWH��������
���� UHWXUQ�UHVXOW�
`



,I�FRXUVH�,�GR�QHHG�WR�PRYH�WKLV�WR�0I'DWH��QRZ�WKDW�,�KDYH�FUHDWHG�WKH�H[WHQVLRQ��%XW�IRU�WKH�PRPHQW�,�ZLOO
IL[�WKH�SUREOHP��FRPSLOH�DQG�WHVW��DQG�WKHQ�PRYH�LW��,�GRQ·W�ZDQW�WRR�ORQJ�D�JDS�EHWZHHQ�WHVWV��,�FRXOG�VROYH
WKLV�E\�GHILQLQJ�D�FRQVWUXFWRU�WKDW�WDNHV�D�ORQJ�DUJXPHQW��EXW�ZKDW�,�UHDOO\�ZDQW�KHUH�LV�D�FRS\��6R�,�ZRXOG�GR
EHWWHU�E\�JLYLQJ�0I'DWH�D�FRS\�PHWKRG�

LPSRUW�MDYD�XWLO�'DWH�
FODVV�0I'DWH�H[WHQGV�'DWH�LPSOHPHQWV�&ORQHDEOH^

SXEOLF�2EMHFW�FORQH���^
���� WU\�^
���� UHWXUQ�VXSHU�FORQH���
���� `�FDWFK��&ORQH1RW6XSSRUWHG([FHSWLRQ�H��^
���� ��VKRXOG�QRW�KDSSHQ
���� WKURZ�QHZ�,QWHUQDO(UURU�H�WR6WULQJ����
���� `
`

FODVV�6LWH
SULYDWH�0I'DWH�QH[W'D\��0I'DWH�DUJ��^

���� ���IRUHLJQ�PHWKRG���VKRXOG�EH�RQ�'DWH
���� 0I'DWH�UHVXOW� ��0I'DWH��DUJ�FORQH���
���� UHVXOW�VHW'DWH�UHVXOW�JHW'DWH��������
���� UHWXUQ�UHVXOW�
`

7KDW�ZRUNV��EXW�,�GRQ·W�OLNH�WKH�IDFW�WKDW�WKH�FOLHQW�RI�0I'DWH�KDV�WR�EH�UHVSRQVLEOH�IRU�WKH�GRZQFDVW��,�FDQ
DYRLG�WKDW�PDNLQJ�0I'DWH�HQFDSVXODWH�WKH�GRZQFDVW�IRU�WKH�FOLHQW�

&ODVV�0I'DWH
SXEOLF�0I'DWH�FRS\���^

���� UHWXUQ��0I'DWH��FORQH���
`

&ODVV�6LWH
SULYDWH�0I'DWH�QH[W'D\��0I'DWH�DUJ��^

���� ���IRUHLJQ�PHWKRG���VKRXOG�EH�RQ�'DWH
���� 0I'DWH�UHVXOW� �DUJ�FRS\���
���� UHVXOW�VHW'DWH�UHVXOW�JHW'DWH��������
���� UHWXUQ�UHVXOW�
`

:LWK�WKDW�WKH�V\VWHP�UHFRPSLOHV�XVLQJ�0I'DWHV�HYHU\ZKHUH�

1RZ�,�PLJKW�DV�ZHOO�PRYH�WKH�IRUHLJQ�PHWKRG�WR�LWV�SURSHU�KRPH��7R�PRYH�D�PHWKRG�\RX�QHHG�WR�FUHDWH�LW�LQ
WKH�QHZ�SODFH��DGMXVWLQJ�WKH�FRGH�DV�QHFHVVDU\�

&ODVV�0I'DWH
SXEOLF�0I'DWH�QH[W'D\���^

���� 0I'DWH�UHVXOW� �FRS\���
���� UHVXOW�VHW'DWH�UHVXOW�JHW'DWH��������
���� UHWXUQ�UHVXOW�
`

1H[W� \RX� QHHG� WR� ILQG� DOO� WKH� UHIHUHQFHV� WR� WKH� RULJLQDO� PHWKRG� DQG� UHSODFH� WKHP� ZLWK� FDOOV� WR� WKH� QHZ
PHWKRG��7KHUH�DUH�WZR�ZD\V�WR�GR�WKLV�LQ�-DYD�HQYLURQPHQWV��<RX�FDQ�HLWKHU�GR�D�VHDUFK�DQG�UHSODFH��RU�\RX
FDQ� UHPRYH� WKH� ROG�PHWKRG�� DQG� OHW� WKH� FRPSLOHU� ILQG�ZKHUH� \RX� QHHG� WR� PDNH� FKDQJHV�� 7KHUH� ZDV� RQH
UHIHUHQFH�

&ODVV�6LWH
SXEOLF�'DWH5DQJH�ODVW3HULRG���^

UHWXUQ�QHZ�'DWH5DQJH��SUHYLRXV5HDGLQJ���GDWH���QH[W'D\����ODVW5HDGLQJ���GDWH����
`

:KLFKHYHU�ZD\�\RX�GR�WKH�UHSODFHPHQW�PDNH�VXUH�\RX�UHPRYH�WKH�RULJLQDO�PHWKRG�EHIRUH�\RX�FRPSLOH�DQG
WHVW��2WKHUZLVH�LI�\RX�PLVV�RQH�\RX�FDQ�JHW�VRPH�IXQQ\�UHVXOWV��$OVR�ORRN�WR�VHH�LI�WKH�PHWKRG�LV�UHGHILQHG
DQ\ZKHUH�ZLWKLQ�WKH�LQKHULWDQFH�KLHUDUFK\��WKH�FRPSLOHU�ZRQ·W�FDWFK�WKDW�HLWKHU�

7R�GR�WKH�GDWH�VXEWUDFWLRQ�,�QHHG�WR�XVH�WKH�GD\2I<HDU�PHWKRG�FXUUHQWO\�LQ�5HVLGHQWLDO6LWH�DQG�'LVDELOLW\6LWH�
7KHVH�PHWKRGV�DUH�LGHQWLFDO�DQG�DUH�ERWK�IRUHLJQ�PHWKRGV�WKDW�VKRXOG�UHDOO\�E\�RQ�0I'DWH��6R�,�ZLOO�PRYH
WKHP�RYHU��)LUVW�,�PRYH�'D\2I<HDU�WR�0I'DWH�

&ODVV�0I'DWH�^
LQW�GD\2I<HDU���^
���� LQW�UHVXOW�



���� VZLWFK��JHW0RQWK����^
���� FDVH���
���� UHVXOW� ���
���� EUHDN�
���� FDVH���
���� UHVXOW� ����
���� EUHDN�
���� FDVH���
���� UHVXOW� ����
���� EUHDN�
���� FDVH���
���� UHVXOW� ����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH����
���� UHVXOW� �����
���� EUHDN�
���� FDVH����
���� UHVXOW� �����
���� EUHDN�
���� GHIDXOW��
���� WKURZ�QHZ�,OOHJDO$UJXPHQW([FHSWLRQ���
���� `�
���� UHVXOW�� �JHW'DWH���

���� ��FKHFN�OHDS�\HDU
���� LI���JHW<HDU�����  ����		���JHW<HDU���������� ����__��JHW<HDU���������  ������^
���� UHVXOW���
���� `�

���� UHWXUQ�UHVXOW�
����`

6WLOO�DQ�XJO\�PHWKRG��EXW�,�ZLOO�GHDO�ZLWK�WKDW�ODWHU��1RZ�,�ILQG�DOO�SODFHV�WKDW�FDOO�LW��DV�LW�WXUQV�RXW�WKH\�DUH
ZLWKLQ�VXPPHU)UDFWLRQ�

SURWHFWHG�GRXEOH�VXPPHU)UDFWLRQ���^
���� GRXEOH�UHVXOW�
���� LI��B]RQH�VXPPHU���GLVMRLQW�ODVW3HULRG����
���� UHVXOW� ���
���� HOVH�LI��B]RQH�VXPPHU���FRQWDLQV�ODVW3HULRG����
���� UHVXOW� ���
���� HOVH�^ ���SDUW�LQ�VXPPHU�SDUW�LQ�ZLQWHU
���� GRXEOH�VXPPHU'D\V�
���� LI��
���� ODVW3HULRG���VWDUW���EHIRUH�B]RQH�VXPPHU6WDUW����__
���� ODVW3HULRG���VWDUW���DIWHU�B]RQH�VXPPHU(QG���
���� ��^
���� ���HQG�LV�LQ�WKH�VXPPHU
���� VXPPHU'D\V� �ODVW3HULRG���HQG���GD\2I<HDU����
���� �B]RQH�VXPPHU6WDUW���GD\2I<HDU�������
���� `�HOVH�^
���� ���VWDUW�LV�LQ�VXPPHU
���� VXPPHU'D\V� �B]RQH�VXPPHU(QG���GD\2I<HDU����
���� ODVW3HULRG���VWDUW���GD\2I<HDU�������
���� `�
���� UHVXOW� �VXPPHU'D\V����ODVW3HULRG���HQG���GD\2I<HDU����
���� ODVW3HULRG���VWDUW���GD\2I<HDU��������
���� `�
���� UHWXUQ�UHVXOW�
����`



7KHQ�,�UHPRYH�GD\2I<HDU�IURP�5HVLGHQWLDO6LWH�DQG�'LVDELOLW\6LWH��UHPRYH�WKH�DEVWUDFW�PHWKRG�GHFODUDWLRQ�,
KDG�SXW�RQ�6LWH��FRPSLOH�DQG�WHVW�

1RZ�,�FDQ�JHW�UHDG\�WR�GR�WKH�GDWH�VXEWUDFWLRQ��,�GR��KRZHYHU��KDYH�D�OLWWOH�SUREOHP��7KH�GDWH�PDQLSXODWLRQV
LQ�VXPPHU)UDFWLRQ�DVVXPH�WKDW�SHULRGV�GR�QRW�FURVV�\HDU�ERXQGDULHV��$�GDWH�VXEWUDFWLRQ�URXWLQH�VKRXOG�ZRUN
ZLWK�PXOWLSOH�\HDUV��'R�,�LPSOHPHQW�IRU�WKH�PRUH�JHQHUDO�FDVH��RU�MXVW�WKH�VLPSOHU�FDVH�SUHVHQW�LQ�WKH�V\VWHP�,
DP�UHIDFWRULQJ"�,W�VHHPV�OLNH�D�GDQJHURXV�DVVXPSWLRQ�WR�PH��EXW�IRU�WKH�PRPHQW�,�ZLOO�OHDYH�LW�DV�LW�LV��ZLWK�DQ
HUURU�FKHFN���,�FDQ�FRPH�EDFN�DQG�IL[�WKDW�ODWHU���7KH�OHDS�\HDUV�PDNH�LW�QRW�FRPSOHWHO\�WULYLDO��

SXEOLF�LQW�PLQXV�0I'DWH�DUJ��^
UHTXLUH6DPH<HDU��DUJ�� ���7.�IL[�WKLV�WR�FURVV�\HDUV
UHWXUQ�GD\2I<HDU�����DUJ�GD\2I<HDU���

`

SULYDWH�YRLG�UHTXLUH6DPH<HDU�0I'DWH�DUJ��^
���� LI��JHW<HDU���� �DUJ�JHW<HDU���
���� WKURZ�QHZ�,OOHJDO$UJXPHQW([FHSWLRQ���$UJXPHQWV�PXVW�EH�LQ�VDPH�\HDU���
`

1RZ�,�FDQ�GHILQH�OHQJWK�IRU�D�'DWH5DQJH

FODVV�'DWH5DQJH
SXEOLF�LQW�OHQJWK���^

���� UHWXUQ�BHQG�PLQXV�BVWDUW������
`

7KH�QH[W�WKLQJ�,�QHHG�WR�GR�LV�WR�GHILQH�DQ�LQWHUVHFWLRQ�PHWKRG�IRU�'DWH5DQJH�

SXEOLF�'DWH5DQJH�LQWHUVHFWLRQ�'DWH5DQJH�DUJ��^
���� 0I'DWH�QHZ6WDUW� ��BVWDUW�DIWHU�DUJ�VWDUW�����"
���� BVWDUW��
���� DUJ�VWDUW���
���� 0I'DWH�QHZ(QG� ��BHQG�EHIRUH�DUJ�HQG�����"
���� BHQG�
���� DUJ�HQG���
���� UHWXUQ�QHZ�'DWH5DQJH�QHZ6WDUW��QHZ(QG��
`

1RZ��ILQDOO\��,�DP�UHDG\�WR�GR�VXEVWLWXWH�WKH�DOJRULWKPV��7KLV�NLQG�RI�UHIDFWRULQJ�FDQ�RIWHQ�EH�D�ELJJHU�MXPS
WKDQ�PRVW�UHIDFWRULQJV��5DWKHU� WKDQ�PDNH� VPDOO�� EHKDYLRU�SUHVHUYLQJ� WUDQVIRUPDWLRQV�� ,� DP�PDNLQJ� D� ODUJHU
WUDQVIRUPDWLRQ�ZKLFK� ,�KRSH�ZLOO� EH�EHKDYLRU� SUHVHUYLQJ��(UURUV� GR� RFFXU�� DQG� ,� ILQG� WKLV� UHIDFWRULQJ� FDQ
RIWHQ�OHDG�WR�GHEXJJLQJ�

+HUH�LV�P\�ILUVW�VKRW�DW�WKH�QHZ�VXPPHU)UDFWLRQ

SURWHFWHG�GRXEOH�VXPPHU)UDFWLRQ���^
'DWH5DQJH�SHULRG,Q6XPPHU� �ODVW3HULRG���LQWHUVHFWLRQ�B]RQH�VXPPHU����
UHWXUQ�SHULRG,Q6XPPHU�OHQJWK�����ODVW3HULRG���OHQJWK���

`

,W�GLGQ·W�ZRUN��VHYHUDO�WHVW�FDVHV�IDLOHG��,Q�PRVW�UHIDFWRULQJ�P\�UHDFWLRQ�WR�VXFK�D�IDLOXUH�LV�WR�EDFN�RXW�DQG�WU\
D�VPDOOHU�VWHS��EXW�DOJRULWKP�VXEVWLWXWLRQ�GRHVQ·W�UHDOO\�OHQG�LWVHOI�WR�VPDOOHU�VWHSV��2QH�WKLQJ�,�FDQ�GR�WR�KHOS
GHEXJJLQJ�LV�WR�UHLQWURGXFH�WKH�ROG�YHUVLRQ�VXPPHU)UDFWLRQ�XQGHU�WKH�QDPH�ROG6XPPHU)UDFWLRQ��,�FDQ�WKHQ
XVH� LW� WR� KHOS� PH� GHEXJ� E\� DOHUWLQJ� PH� ZKHQHYHU� WKH� UHVXOW� RI� VXPPHU)UDFWLRQ� DQG� ROG6XPPHU)UDFWLRQ
GLIIHU��7N�FKHFN�FRGH�

SURWHFWHG�GRXEOH�VXPPHU)UDFWLRQ���^
'DWH5DQJH�SHULRG,Q6XPPHU� �ODVW3HULRG���LQWHUVHFWLRQ�B]RQH�VXPPHU����
GRXEOH�UHVXOW� �SHULRG,Q6XPPHU�OHQJWK�����ODVW3HULRG���OHQJWK���
LI��UHVXOW�� �ROG6XPPHU)UDFWLRQ����6\VWHP�RXW�SULQWOQ��´QHZ�VI�ZDV�µ��

6WULQJ�YDOXH2I�UHVXOW����´�ROG�ZDV�´���6WULQJ�YDOXH2I��ROG6XPPHU)UDFWLRQ������´�IRU�´��
`

$�OLWWOH�GHEXJJLQJ�TXLFNO\�VKRZV�PH�WKDW�,�DP�JHWWLQJ�D�ORW�RI�OHQJWK�]HUR�VXPPHU�SHULRGV�ZKHQ�,�VKRXOGQ·W�
7KH�SUREOHP�OLHV�LQ�XVLQJ�LQWHJHU�GLYLVLRQ��,�QHHG�WR�XVH�D�FDVW�

SURWHFWHG�GRXEOH�VXPPHU)UDFWLRQ���^
'DWH5DQJH�SHULRG,Q6XPPHU� �ODVW3HULRG���LQWHUVHFWLRQ�B]RQH�VXPPHU����
UHWXUQ��GRXEOH��SHULRG,Q6XPPHU�OHQJWK�����ODVW3HULRG���OHQJWK���

`



1RZ�,� JHW� D�GLIIHUHQW� VHULHV�RI� HUURUV�� DOO� LQYROYLQJ� UDQJHV�ZLWK� QHJDWLYH� OHQJWKV�� 7KHVH� DUH� FDXVHG� E\� WKH
LQWHUVHFWLRQ�PHWKRG�JHQHUDWLQJ�UDQJHV�ZKRVH�VWDUW�LV�DIWHU�WKH�HQG��,�FRXOG�WUHDW�WKHVH�DV�HUURUV��EXW�LQ�SUDFWLFH
,·YH�IRXQG�WKDW�LW�LV�DOO�ULJKW�WR�DOORZ�WKHVH��WUHDWLQJ�WKHP�DV�HPSW\�UDQJHV�

FODVV�'DWH5DQJH
SXEOLF�ERROHDQ�LV(PSW\���^

���� UHWXUQ�BVWDUW�DIWHU�BHQG��
`

,�QHHG�WR�DGMXVW�OHQJWK�WR�WDNH�WKLV�LQWR�DFFRXQW�

&ODVV�'DWH5DQJH
SXEOLF�LQW�OHQJWK���^

���� LI��LV(PSW\����UHWXUQ���
���� UHWXUQ�BHQG�PLQXV�BVWDUW������
`

:LWK�WKDW�WKH�WHVWV�ZRUN��LQFOXGLQJ�WKH�RQH�,�DGGHG�WR�SUREH�IRU�WKH�EXJ�WKDW�H[LVWHG�LQ�WKH�ROG�YHUVLRQ�

5HIDFWRULQJ�WKH�%DVH�&KDUJH

7KH�QH[W�LWHP�WR�FDWFK�P\�H\H�LV�WKH�EDVH&KDUJH�PHWKRGV�RQ�5HVLGHQWLDO6LWH�DQG�'LVDELOLW\6LWH

FODVV�5HVLGHQWLDO6LWH
SURWHFWHG�'ROODUV�EDVH&KDUJH���^

���� UHWXUQ�QHZ�'ROODUV���ODVW8VDJH���
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�����
���� �ODVW8VDJH���
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ������
`

FODVV�'LVDELOLW\6LWH
SURWHFWHG�'ROODUV�EDVH&KDUJH���^

���� LQW�FDSSHG8VDJH� �0DWK�PLQ�ODVW8VDJH����&$3��

'ROODUV�UHVXOW�
���� UHVXOW� ��QHZ�'ROODUV���FDSSHG8VDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�����
���� �FDSSHG8VDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ������

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��0DWK�PD[�ODVW8VDJH�����FDSSHG8VDJH�����
���������
UHWXUQ�UHVXOW�

`

7KH�KLJKOLJKWHG�VHFWLRQ�LV�VLPLODU�WR�ERWK�PHWKRGV�DQG�FDQ�EH�H[WUDFWHG�LQWR�WKH�VXSHUFODVV��7KH�GLIIHUHQFH�LV
WKDW�WKH�GLVDELOLW\6LWH�FDSV�WKH�XVDJH�EHIRUH�DSSO\LQJ�WKLV�FDOFXODWLRQ�ZKLOH�WKH�UHVLGHQWLDO�VLWH�GRHV�QRW��,�FDQ
GHDO�ZLWK�WKLV�E\�H[WUDFWLQJ�DQG�SDUDPHWHUL]LQJ�WKH�PHWKRG�

&ODVV�6LWH
'ROODUV�UHVLGHQWLDO%DVH&KDUJH��LQW�XVDJH��^

���� UHWXUQ�QHZ�'ROODUV���XVDJH�
�B]RQH�VXPPHU5DWH���
�VXPPHU)UDFWLRQ�����
���� �XVDJH�
�B]RQH�ZLQWHU5DWH���
������VXPPHU)UDFWLRQ������
`

FODVV�5HVLGHQWLDO6LWH
SURWHFWHG�'ROODUV�EDVH&KDUJH���^

���� UHWXUQ�UHVLGHQWLDO%DVH&KDUJH��ODVW8VDJH����
`

FODVV�'LVDELOLW\6LWH
SURWHFWHG�'ROODUV�EDVH&KDUJH���^

���� LQW�FDSSHG8VDJH� �0DWK�PLQ�ODVW8VDJH����&$3��

'ROODUV�UHVXOW�
���� UHVXOW� ��UHVLGHQWLDO%DVH&KDUJH��FDSSHG8VDJH��

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��0DWK�PD[�ODVW8VDJH�����FDSSHG8VDJH�����
���������
UHWXUQ�UHVXOW�

`

$V�,�ORRN�DW�WKLV�FRGH�,�ZRQGHU�ZKHWKHU�WKH�]RQH�VKRXOG�QRW�FDOFXODWH�WKH�UHVLGHQWLDO%DVH&KDUJH��7R�GR�WKLV�,
ZRXOG� KDYH� WR�PRYH� WKH� EHKDYLRU� IRU� VXPPHU)UDFWLRQ� RYHU� WKHUH� DV� ZHOO�� DQG� VHQG� LW� WKH� XVDJH� DQG� WKH
ODVW3HULRG�DV�SDUDPHWHUV��,�GRQ·W�KDYH�D�VWURQJ�IHHOLQJ�DERXW�LW�DW�WKH�PRPHQW��EXW�LW�ZRXOG�EH�XVHIXO�LI�ZH�KDG
VRPH�]RQHV�ZLWK�GLIIHUHQW�IDFWRUV�WKDQ�WKH�VXPPHU�SHULRG�DQG�WKH�WZR�UDWHV��$W�WKH�PRPHQW�WKH�VLWH�QHHGV�WR
NQRZ�D�ORW�DERXW�WKH�]RQH��ZKLOH�LI�,�PRYHG�WKH�EHKDYLRU�RYHU�WR�]RQH�LW�ZRXOG�RQO\�QHHG�WR�ZRUN�ZLWK�DQ�LQW
DQG�D�GDWH5DQJH��,W�ZRXOG�DOVR�SXOO�VRPH�EHKDYLRU�RXW�RI�WKH�6LWH�FODVV��ZKLFK�LV�JHWWLQJ�IDLUO\�LQYROYHG�QRZ�



7R�EH�KRQHVW�LW�VHHPV�VL[�RI�RQH�DQG�KDOI�D�GR]HQ�RI�WKH�RWKHU�WR�PH��DQG�LQ�PDQ\�FDVHV�,�ZRXOG�OHDYH�LW�DV�LW
LV�IRU�WKH�PRPHQW��6LQFH�,·P�GHPRQVWUDWLQJ�WKH�WHFKQLTXHV�WKRXJK��,�PLJKW�DV�ZHOO�GR�LW�

7R� PRYH� WKH� UHVLGHQWLDO%DVH&KDUJH� RYHU� WR� ]RQH� ,� ORRN� DW� WKH� PHWKRGV� WKDW� DUH� FDOOHG� E\
UHVLGHQWLDO%DVH&KDUJH�� )RU� HDFK� RQH� ,� KDYH� WR� GHFLGH�� GR� ,� PRYH� RYHU� WKH� UHVXOW� RI� WKH� PHWKRG� DV� D
SDUDPHWHU��RU�GR� ,�PRYH�RYHU� WKH�ZKROH�PHWKRG�� ,�GHFLGH� WR�PRYH�RYHU� VXPPHU)UDFWLRQ� DQG� VHQG� LQ� WKH
XVDJH�DQG�WKH�SHULRG�DV�SDUDPHWHUV�

,�GR�WKLV�E\�SXWWLQJ�WKH�WZR�PHWKRGV�LQWR�]RQH��DGMXVWLQJ�WKHP�WR�WKHLU�QHZ�KRPH�DQG�FRPSLOLQJ��7KHQ�,�ILQG
DOO�WKH�UHIHUHQFHV�WR�WKH�PRYHG�PHWKRGV�E\�FRPPHQWLQJ�WKHP�RXW�DQG�VHHLQJ�ZKHUH�WKH�FRPSLOHU�FRPSODLQV�
,�IL[�WKH�SUREOHPV��FRPSLOH�DQG�WHVW��7KHQ�,�UHPRYH�WKH�FRPPHQWHG�RXW�PHWKRGV�

&ODVV�=RQH
GRXEOH�VXPPHU)UDFWLRQ�'DWH5DQJH�XVDJH3HULRG��^

'DWH5DQJH�SHULRG,Q6XPPHU� �XVDJH3HULRG�LQWHUVHFWLRQ�VXPPHU����
���� UHWXUQ��GRXEOH��SHULRG,Q6XPPHU�OHQJWK�����XVDJH3HULRG�OHQJWK���
`

'ROODUV�EDVH&KDUJH��LQW�XVDJH��'DWH5DQJH�XVDJH3HULRG��^
���� UHWXUQ�QHZ�'ROODUV���XVDJH�
�BVXPPHU5DWH�
�VXPPHU)UDFWLRQ�XVDJH3HULRG����
���� �XVDJH�
�BZLQWHU5DWH�
������VXPPHU)UDFWLRQ�XVDJH3HULRG�����
�`

&ODVV�5HVLGHQWLDO6LWH
SURWHFWHG�'ROODUV�EDVH&KDUJH���^

���� UHWXUQ�B]RQH�EDVH&KDUJH��ODVW8VDJH����ODVW3HULRG����
`

&ODVV�'LVDELOLW\6LWH
SURWHFWHG�'ROODUV�EDVH&KDUJH���^

���� LQW�FDSSHG8VDJH� �0DWK�PLQ�ODVW8VDJH����&$3��

'ROODUV�UHVXOW�
���� UHVXOW� ��B]RQH�EDVH&KDUJH��FDSSHG8VDJH��ODVW3HULRG����

���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��0DWK�PD[�ODVW8VDJH�����FDSSHG8VDJH�����
���������
UHWXUQ�UHVXOW�

`

,�FDQ�GR�VRPH�PRUH�ZLWK�GLVDELOLW\6LWH·V�EDVH&KDUJH�PHWKRG��)LUVW�,�FDQ�HOLPLQDWH�WKH�FDSSHG8VDJH�WHPS�ZLWK
D�PHWKRG�

&ODVV�'LVDELOLW\6LWH
SURWHFWHG�'ROODUV�EDVH&KDUJH���^

'ROODUV�UHVXOW�
���� UHVXOW� ��B]RQH�EDVH&KDUJH��XVDJH%HORZ&DS����ODVW3HULRG����
���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��0DWK�PD[�ODVW8VDJH����

XVDJH%HORZ&DS�������
���������
UHWXUQ�UHVXOW�

`

SURWHFWHG�LQW�XVDJH%HORZ&DS���^
���� UHWXUQ�0DWK�PLQ�ODVW8VDJH����&$3��
`

,�GR�VLPLODU�IRU�WKH�DPRXQW�DERYH�WKH�FDS��DQG�GHDO�ZLWK�WKH�PDJLF�QXPEHU�

SURWHFWHG�'ROODUV�EDVH&KDUJH���^
'ROODUV�UHVXOW�

���� UHVXOW� ��B]RQH�EDVH&KDUJH��XVDJH%HORZ&DS����ODVW3HULRG����
���� UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��XVDJH$ERYH&DS���
�$%29(B&$3B5$7(���

UHWXUQ�UHVXOW�
`

SURWHFWHG�LQW�XVDJH$ERYH&DS���^
���� UHWXUQ�0DWK�PD[�ODVW8VDJH�����XVDJH%HORZ&DS�������
� `

SULYDWH�VWDWLF�ILQDO�GRXEOH�$%29(B&$3B5$7(� �������

:LWK�WKDW�6LWH�DQG�LWV�VXEFODVVHV�DUH�SUHWW\�ZHOO�IDFWRUHG��$OO�WKH�PHWKRGV�DUH�VPDOO�DQG�XQGHUVWDQGDEOH��<RX
PLJKW�QRW�FKRRVH� WKH�VDPH�UHIDFWRULQJV�DV�,�GLG��,Q� WKH�HQG�ZKDW�FRXQWV� LV�ZKDW� LV�PRVW�XQGHUVWDQGDEOH� WR
\RXU�WHDP��,�ILQG�YHU\�VPDOO�PHWKRGV�HDVLHU�WR�GHDO�ZLWK��EXW�\RX�PLJKW�SUHIHU�D�ODUJHU�JUDQXODULW\�



)L[LQJ�XS�0I'DWH�DQG�'DWH5DQJH

,�GR�VRPH�PRUH�ORRNLQJ�DW�WKH�FODVVHV�,�KDYH�EHHQ�ZRUNLQJ�RQ�DQG�VSRW�WZR�RWKHU�PHWKRGV�WR�FOHDQ�XS��)LUVW
LV�'DWH5DQJH·V�LQWHUVHFWLRQ

SXEOLF�'DWH5DQJH�LQWHUVHFWLRQ�'DWH5DQJH�DUJ��^
���� 0I'DWH�QHZ6WDUW� ��BVWDUW�DIWHU�DUJ�VWDUW�����"
���� BVWDUW��
���� DUJ�VWDUW���
���� 0I'DWH�QHZ(QG� ��BHQG�EHIRUH�DUJ�HQG�����"
���� BHQG�
���� DUJ�HQG���
���� UHWXUQ�QHZ�'DWH5DQJH�QHZ6WDUW��QHZ(QG��
`

,�FDQ�LPSURYH�WKLV�E\�PDNLQJ�D�ODWHVW�DQG�HDUOLHVW�IRU�0I'DWH�

&ODVV�'DWH5DQJH
SXEOLF�'DWH5DQJH�LQWHUVHFWLRQ�'DWH5DQJH�DUJ��^
���� UHWXUQ�QHZ�'DWH5DQJH�

0I'DWH�ODWHVW�BVWDUW��DUJ�VWDUW�����0I'DWH�HDUOLHVW�BHQG��DUJ�HQG�����
����`

&ODVV�0I'DWH
SXEOLF�VWDWLF�0I'DWH�HDUOLHVW�0I'DWH�DUJ���0I'DWH�DUJ���^

���� UHWXUQ��DUJ��EHIRUH�DUJ����"
���� DUJ���
���� DUJ��
`

SXEOLF�VWDWLF�0I'DWH�ODWHVW�0I'DWH�DUJ���0I'DWH�DUJ���^
���� UHWXUQ��DUJ��DIWHU�DUJ����"
���� DUJ���
���� DUJ��
`

$�ELJJHU�ORRNLQJ�SUREOHP�LV�GD\2I<HDU�

LQW�GD\2I<HDU���^
���� LQW�UHVXOW�
���� VZLWFK��JHW0RQWK����^
���� FDVH���
���� UHVXOW� ���
���� EUHDN�
���� FDVH���
���� UHVXOW� ����
���� EUHDN�
���� FDVH���
���� UHVXOW� ����
���� EUHDN�
���� FDVH���
���� UHVXOW� ����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH���
���� UHVXOW� �����
���� EUHDN�
���� FDVH����
���� UHVXOW� �����
���� EUHDN�
���� FDVH����
���� UHVXOW� �����
���� EUHDN�
���� GHIDXOW��
���� WKURZ�QHZ�,OOHJDO$UJXPHQW([FHSWLRQ���
���� `�



���� UHVXOW�� �JHW'DWH���

���� ��FKHFN�OHDS�\HDU
���� LI���JHW<HDU�����  ����		���JHW<HDU���������� ����__��JHW<HDU���������  ������^
���� UHVXOW���
���� `�

���� UHWXUQ�UHVXOW�
`

7KH� ORQJ� FDVH� VWDWHPHQW� WDNHV�XS� D� ORW�RI� YHUWLFDO� VSDFH� �DQG� WKXV� VFUROOV� RII� WKH� ERWWRP� RI�P\� EURZVHU��
$QRWKHU�DOWHUQDWLYH�LV�WR�XVH�D�VHDUFKLQJ�OLWHUDO�

LQW�GD\2I<HDU���^
���� LQW�UHVXOW�
���� LQW>@�PRQWK1XPEHUV� �^�����������������������������������������������������`�
���� UHVXOW� �PRQWK1XPEHUV>JHW0RQWK��@�
���� UHVXOW�� �JHW'DWH���

���� ��FKHFN�OHDS�\HDU
���� LI���JHW<HDU�����  ����		���JHW<HDU���������� ����__��JHW<HDU���������  ������^
���� UHVXOW���
���� `�

���� UHWXUQ�UHVXOW�
`

,�ZLOO�UHPRYH�WKH�WHPS�

LQW�GD\2I<HDU���^
���� LQW�UHVXOW�
���� UHVXOW� �GD\V7R6WDUW2I0RQWK���
���� UHVXOW�� �JHW'DWH���

���� ��FKHFN�OHDS�\HDU
���� LI���JHW<HDU�����  ����		���JHW<HDU���������� ����__��JHW<HDU���������  ������^
���� UHVXOW���
���� `�

���� UHWXUQ�UHVXOW�
`

SULYDWH�LQW�GD\V7R6WDUW2I0RQWK���^
���� LQW>@�PRQWK1XPEHUV� �^�����������������������������������������������������`�
���� UHWXUQ�PRQWK1XPEHUV>JHW0RQWK��@�
`

7KH�OHDS�\HDU�GHWHUPLQDWLRQ�FDQ�DOVR�EH�H[WUDFWHG�

LQW�GD\2I<HDU���^
���� LQW�UHVXOW� �GD\V7R6WDUW2I0RQWK�����JHW'DWH���
���� LI��LV/HDS<HDU����UHVXOW���
���� UHWXUQ�UHVXOW�
`

ERROHDQ�LV/HDS<HDU���^
UHWXUQ��JHW<HDU�����  ����		���JHW<HDU���������� ����__��JHW<HDU���������  �����

`

,Q�GRLQJ�WKLV�,�QRWLFHG�DQRWKHU�EXJ��WKH�OHDS�\HDU�ZLOO�DGG�RQH�WR�WKH�UHVXOW�HYHQ�LI�WKH�GDWH�LV�EHIRUH�WKH���
)HE��,�DGG�D�WHVW�WR�FRQILUP�DQG�IL[�WKH�EXJ�

&ODVV�0I'DWH
LQW�GD\2I<HDU���^

���� LQW�UHVXOW� �GD\V7R6WDUW2I0RQWK�����JHW'DWH���
���� LI��LV/HDS<HDU���	�WKLV�DIWHU�QHZ�'DWH��JHW<HDU�������������UHVXOW���
���� UHWXUQ�UHVXOW�
`

:KLOH�,·P�ZRUNLQJ�RQ�GDWH�,�ZRXOG�OLNH�WR�PDNH�WKH�GDWH�VXEWUDFWLRQ�ZRUN�DFURVV�\HDUV��,·P�WRR�OD]\�WR�ILJXUH
RXW�WKH�DOJRULWKP��VR�,�SLQFK�LW�IURP�WKH�6PDOOWDON�LPDJH

&ODVV�0I'DWH
SXEOLF�LQW�PLQXV�0I'DWH�DUJ��^

UHWXUQ��JHW<HDU���  �DUJ�JHW<HDU����"
GD\2I<HDU�����DUJ�GD\2I<HDU���� ���VKRUWFXW
GD\V6LQFH���������DUJ�GD\V6LQFH�������

`

SXEOLF�LQW�GD\V6LQFH������^



���� LI��JHW<HDU��������WKURZ�QHZ�,OOHJDO$UJXPHQW([FHSWLRQ���
���� LQW�UHVXOW�
���� LQW�\HDU,QGH[� �JHW<HDU�������
���� UHVXOW� �\HDU,QGH[�
�����
���� UHVXOW�� �\HDU,QGH[����� ���RUGLQDU\�OHDS�\HDUV
���� UHVXOW�� ��\HDU,QGH[�������������� ���OHDS�FHQWXULHV
���� UHVXOW�� �\HDU,QGH[�������� ���QRQ�OHDS�FHQWXULHV
���� UHVXOW�� �GD\2I<HDU�������
���� UHWXUQ�UHVXOW�
����`

,�ZLOO�OHDYH�LW�QRW�ZRUNLQJ�IRU�WKH�\HDU�������,�KDYHQ·W�WHVWHG�WR�VHH�LI�DQ\�RI�WKLV�ZRUNV�EHIRUH�WKH�-DYD�HSRFK
�-DQ���������LQ�DQ\�FDVH��6XFK�GDWHV�DUH�RXWVLGH�WKH�FXUUHQW�UHTXLUHPHQWV�RI�WKLV�SURJUDP��VR�WKHUH·V�QR�QHHG
WR�ZRUU\�DERXW�WKHP�MXVW�QRZ�

$OO�RI�WKLV�ZRUN�KDV�MXVW�FRPELQHG�WRJHWKHU�WKH�'LVDELOLW\6LWH�DQG�5HVLGHQWLDO6LWH�FODVVHV��1RZ�LWV�WLPH�WR�WDNH
DQRWKHU�6LWH�DQG�UHIDFWRU�LW�LQWR�WKH�6LWH�KLHUDUFK\��,�ZLOO�QRZ�ZRUN�RQ�/LIHOLQH6LWH�

,�EHJLQ�E\�PDNLQJ�/LIHOLQH6LWH�D�VXEFODVV�RI�6LWH��7KH�FRPSLOHU�FRPSODLQV�WKDW�,�KDYHQ·W�GHILQHG�6LWH·V�DEVWUDFW
PHWKRGV��VR�,�SXW�LQ�VRPH�SODFHKROGHUV��,W·V�LPSRUWDQW�WR�WKURZ�H[FHSWLRQV�KHUH��,·YH�EHHQ�ELWWHQ�EHIRUH�E\
GRLQJ�QRWKLQJ�DQG�IRUJHWWLQJ�WKDW�,�VKRXOG�KDYH�SXW�VRPH�UHDO�FRGH�LQ�KHUH�

SXEOLF�FODVV�/LIHOLQH6LWH�H[WHQGV�6LWH�^
SURWHFWHG�'ROODUV�EDVH&KDUJH���^

WKURZ�QHZ�$EVWUDFW0HWKRG(UURU��XQGHILQHG�EDVH&KDUJH���
`
SURWHFWHG�'ROODUV�IXHO&KDUJH7D[HV����^

WKURZ�QHZ�$EVWUDFW0HWKRG(UURU��XQGHILQHG�IXHO&KDUJH7D[HV���
`

0RUH�VHULRXVO\�LW�FRPSODLQV�EHFDXVH�6LWH�GRHV�QRW�KDYH�D�QR�DUJXPHQW�FRQVWUXFWRU��6LWH�FXUUHQWO\�KDV�D�=RQH
EXW�/LIHOLQH�6LWHV�GR�QRW�KDYH�]RQHV��)RU�WKH�PRPHQW�,�ZLOO�FUHDWH�D�/LIHOLQH�VLWH�ZLWK�D�QXOO�=RQH�

FODVV�/LIHOLQH6LWH�^
SXEOLF�/LIHOLQH6LWH���^

VXSHU��QXOO��
`�

)LUVW�,�ZLOO�ORRN�DW�KRZ�WKH�6LWH�KDQGOHV�UHDGLQJV��/LIHOLQH6LWH�GRHV� LW� LQ�D�GLIIHUHQW�ZD\�WR� WKDW�IRU� WKH� WZR
SULRU�VLWHV��,W�DGGV�WKH�UHDGLQJV�WR�WKH�EHJLQQLQJ�LQVWHDG�RI�WKH�HQG�RI�WKH�DUUD\�

SXEOLF�YRLG�DGG5HDGLQJ�5HDGLQJ�QHZ5HDGLQJ��^
���� 5HDGLQJ>@�QHZ$UUD\� �QHZ�5HDGLQJ>BUHDGLQJV�OHQJWK����@�
���� 6\VWHP�DUUD\FRS\�BUHDGLQJV�����QHZ$UUD\�����BUHDGLQJV�OHQJWK��
���� QHZ$UUD\>�@� �QHZ5HDGLQJ�
���� BUHDGLQJV� �QHZ$UUD\�
`

7KH�FKDUJH�PHWKRG�WKXV�DOVR�ZRUNV�GLIIHUHQWO\

SXEOLF�'ROODUV�FKDUJH���^
���� LQW�XVDJH� �BUHDGLQJV>�@�DPRXQW�����BUHDGLQJV>�@�DPRXQW���
���� UHWXUQ�FKDUJH�XVDJH��
`

,W�DOVR�GRHV�QRW�FRPSXWH�D�SHULRG�IRU�WKH�FKDUJH�

$V� ,� LQVSHFW� WKH�PHWKRGV� ,� WKLQN� WKDW� LI� ,� UHPRYH� WKH� UHDGLQJV� DUUD\� DQG� DOWHU� WKH� FKDUJH� PHWKRG� WR� XVH
ODVW5HDGLQJ��� DQG�SUHYLRXV5HDGLQJ��� WKH� WKLQJ�ZLOO� VWLOO� ZRUN�� ,� FDQ� WHVW� WKDW� K\SRWKHVLV� E\� FKDQJLQJ� LW� DQG
UXQQLQJ�WKH�WHVWV��,�UHPRYH�WKH�ILHOG�BUHDGLQJV�LQ�/LIHOLQH6LWH��DQG�UHPRYH�WKH�DGG5HDGLQJ�PHWKRG��7KDW�ZD\
,�ZLOO�LQKHULW�WKH�XVXDO�EHKDYLRU�IURP�6LWH��7KHQ�,�DOWHU�WKH�FKDUJH�PHWKRG�WR�PDNH�XVH�RI�WKH�QHZ�EHKDYLRU�

SXEOLF�'ROODUV�FKDUJH��
����^
���� LQW�XVDJH� �ODVW5HDGLQJ���DPRXQW�����SUHYLRXV5HDGLQJ���DPRXQW���
���� UHWXUQ�FKDUJH�XVDJH��
����`

7KH�FRPSLOHU�ZRXOG�WHOO�PH�LI�DQ\WKLQJ�HOVH�ZDV�XVLQJ�DGG5HDGLQJ�RU�BUHDGLQJV�DQG�QRWKLQJ�ZDV��7KH�WHVWV�WHOO
PH�LI�DOO�LV�VWLOO�ZRUNLQJ�ILQH��DQG�WKH\�FRPH�EDFN�2.�



,Q� WKDW� VWHS�� DV� ZLWK� WKH� IXWXUH� RQHV�� ,� DP� XVLQJ� WKH� XQGHUVWDQGLQJ� ,� KDYH� JDLQHG� RI� WKH� 6LWH·V� EHKDYLRU
WKURXJK�WKH�SUHYLRXV�UHIDFWRULQJ�WR�KHOS�PH�ZLWK�WKLV�UHIDFWRULQJ��,·P�H[SHFWLQJ�/LIHOLQH6LWH�WR�VKRZ�D�ORW�RI
VLPLODULW\�ZLWK�WKH�SUHYLRXV�6LWHV��,�ZRQ·W�EH�IODWWHQHG�LI�LW�GRHVQ·W��EXW�,�ZLOO�EH�KHOSHG�LI�LW�GRHV�

,�VHH�WKDW�/LIHOLQH6LWH�KDV�LWV�RZQ�7$;B5$7(�PHPEHU��,�FDQ�GHOHWH�WKLV��VLQFH�WKH�VDPH�YDOXH�LV�RQ�6LWH�

,�QRZ�QHHG�WR�GHDO�ZLWK�FKDUJH���DQG�FRPSDUH�LW�ZLWK�6LWH·V�WHPSODWH�PHWKRG�

&ODVV�6LWH
SXEOLF�'ROODUV�FKDUJH���^

���� UHWXUQ�EDVH&KDUJH���SOXV�WD[HV����SOXV�IXHO&KDUJH����SOXV�IXHO&KDUJH7D[HV����
`

&ODVV�/LIHOLQH6LWH
SULYDWH�'ROODUV�FKDUJH���LQW�XVDJH��^

GRXEOH�EDVH� �0DWK�PLQ�XVDJH������
������
LI��XVDJH�!������^

EDVH�� ��0DWK�PLQ��XVDJH�������������
������
`�
LI��XVDJH�!������^

EDVH�� ��XVDJH��������
������
`�

'ROODUV�UHVXOW� �QHZ�'ROODUV��EDVH��

'ROODUV�WD[� �QHZ�'ROODUV��UHVXOW�PLQXV�QHZ�'ROODUV�����
PD[�QHZ�'ROODUV������WLPHV�7$;B5$7(���

UHVXOW� �UHVXOW�SOXV�WD[��

'ROODUV�IXHO&KDUJH� �QHZ�'ROODUV��XVDJH�
���������
UHVXOW� �UHVXOW�SOXV��IXHO&KDUJH��
UHWXUQ�UHVXOW�SOXV��QHZ�'ROODUV��IXHO&KDUJH�WLPHV�7$;B5$7(����

`

6LWH�DVVXPHV�IRXU�FDOFXODWLRQV�DGGHG�WRJHWKHU��EDVH��WD[��IXHO�FKDUJH��DQG�WKH�WD[�RQ�WKH�IXHO�FKDUJH��7KH�IXHO
FKDUJH�VWXII�LV�DQ�REYLRXV�ILUVW�WDUJHW��,�VWDUWHG�ZLWK�UHSODFLQJ�WKH�KLJKOLJKWHG�FRGH�ZLWK�PHWKRG�FDOOV��EXW�ZDV
FDXJKW�RXW�EHFDXVH�,�KDGQ·W�UHGHILQHG�IXHO&KDUJH7D[HV��6R�,�FDQ�VWDUW�ZLWK�MXVW�WKH�IXHO&KDUJH�

SULYDWH�'ROODUV�FKDUJH���LQW�XVDJH��^

GRXEOH�EDVH� �0DWK�PLQ�XVDJH������
������
LI��XVDJH�!������^

EDVH�� ��0DWK�PLQ��XVDJH�������������
������
`�
LI��XVDJH�!������^

EDVH�� ��XVDJH��������
������
`�

'ROODUV�UHVXOW� �QHZ�'ROODUV��EDVH��

'ROODUV�WD[� �QHZ�'ROODUV��UHVXOW�PLQXV�QHZ�'ROODUV�����
PD[�QHZ�'ROODUV������WLPHV�7$;B5$7(���

UHVXOW� �UHVXOW�SOXV�WD[��

UHVXOW� �UHVXOW�SOXV��IXHO&KDUJH����
UHWXUQ�UHVXOW�SOXV��QHZ�'ROODUV��IXHO&KDUJH���WLPHV�7$;B5$7(����

`

/RRNLQJ�DW�WKH�LPSOHPHQWDWLRQV�IRU�IXHO&KDUJH7D[HV��,�FDQ�VHH�WKDW�WKH�/LIHOLQH6LWH·V�PHWKRG�LV�WKH�VDPH�DV
WKDW�IRU�5HVLGHQWLDO6LWH��6R�,�PRYH�5HVLGHQWLDO6LWH·V�PHWKRG�XS� WR�6LWH�� ,� GR� WKDW�E\� VLPSO\� FXWWLQJ� LW� IURP
5HVLGHQWLDO6LWH�DQG�SDVWLQJ�LW�LQ�6LWH��7KHQ�,�FRPSLOH�DQG�WHVW��2QFH�WKDW�LV�GRQH�,�FDQ�UHPRYH�WKH�SODFHKROGHU
IURP�'LVDELOLW\6LWH�DQG�FDOO�WKH�PHWKRG�IURP�FKDUJH�

SULYDWH�'ROODUV�FKDUJH���LQW�XVDJH��^

GRXEOH�EDVH� �0DWK�PLQ�XVDJH������
������
LI��XVDJH�!������^

EDVH�� ��0DWK�PLQ��XVDJH�������������
������
`�
LI��XVDJH�!������^

EDVH�� ��XVDJH��������
������
`�



'ROODUV�UHVXOW� �QHZ�'ROODUV��EDVH��

'ROODUV�WD[� �QHZ�'ROODUV��UHVXOW�PLQXV�QHZ�'ROODUV�����
PD[�QHZ�'ROODUV������WLPHV�7$;B5$7(���

UHVXOW� �UHVXOW�SOXV�WD[��

UHVXOW� �UHVXOW�SOXV��IXHO&KDUJH����
UHWXUQ�UHVXOW�SOXV��IXHO&KDUJH7D[HV����

`

:RUNLQJ�XSZDUGV�WKH�QH[W�WKLQJ�,�VHH�LV�WKH�FDOFXODWLRQ�IRU�WKH�WD[HV��,W�ORRNV�OLNH�,�FDQ�H[WUDFW�WKDW�LQWR�WD[HV�

SULYDWH�'ROODUV�FKDUJH���LQW�XVDJH��^

GRXEOH�EDVH� �0DWK�PLQ�XVDJH������
������
LI��XVDJH�!������^

EDVH�� ��0DWK�PLQ��XVDJH�������������
������
`�
LI��XVDJH�!������^

EDVH�� ��XVDJH��������
������
`�

'ROODUV�UHVXOW� �QHZ�'ROODUV��EDVH��

UHVXOW� �UHVXOW�SOXV�WD[HV�UHVXOW���

UHVXOW� �UHVXOW�SOXV��IXHO&KDUJH����
UHWXUQ�UHVXOW�SOXV��IXHO&KDUJH7D[HV����

`

SURWHFWHG�'ROODUV�WD[HV��'ROODUV�EDVH��^
UHWXUQ�QHZ�'ROODUV��EDVH�PLQXV�QHZ�'ROODUV�����

PD[�QHZ�'ROODUV������WLPHV�7$;B5$7(���
`

7KH� IRUP�GRHV�QRW� H[DFWO\�PDWFK� WKH� WHPSODWH�� VLQFH� ,�KDYH� WR�SDVV� LQ� WKH� UHVXOW� WR� WD[HV� DV� DQ� DUJXPHQW�
7KDW·V�RQO\�D�WHPSRUDU\�SUREOHP�DQG�,�ZLOO�GHDO�ZLWK�LW�VRRQ�

7KH�WRS�ELW�ORRNV�OLNH�/LIHOLQH6LWH·V�EDVH�FKDUJH�PHWKRG�

SULYDWH�'ROODUV�FKDUJH���LQW�XVDJH��^

'ROODUV�UHVXOW� �EDVH&KDUJH���

UHVXOW� �UHVXOW�SOXV�WD[HV�UHVXOW���

UHVXOW� �UHVXOW�SOXV��IXHO&KDUJH����
UHWXUQ�UHVXOW�SOXV��IXHO&KDUJH7D[HV����

`

SURWHFWHG�'ROODUV�EDVH&KDUJH���^
GRXEOH�UHVXOW� �0DWK�PLQ�ODVW8VDJH��������
������
LI��ODVW8VDJH���!������^

UHVXOW�� ��0DWK�PLQ��ODVW8VDJH���������������
������
`�
LI��ODVW8VDJH���!������^

UHVXOW�� ��ODVW8VDJH����������
������
`�

UHWXUQ�QHZ�'ROODUV��UHVXOW��
`

$OO�,�QHHG�WR�GR�LV�IL[�WKH�WD[HV�PHWKRG��DQG�,�FDQ�HOLPLQDWH�WKH�FKDUJH�PHWKRG�RQ�/LIHOLQH6LWH�

&ODVV�6LWH
SXEOLF�'ROODUV�FKDUJH���^

���� UHWXUQ�EDVH&KDUJH���SOXV�WD[HV����SOXV�IXHO&KDUJH����SOXV�IXHO&KDUJH7D[HV����
`

FODVV�/LIHOLQH6LWH
SURWHFWHG�'ROODUV�WD[HV����^

UHWXUQ�QHZ�'ROODUV��EDVH&KDUJH���PLQXV�QHZ�'ROODUV�����
PD[�QHZ�'ROODUV������WLPHV�7$;B5$7(���

`

7KDW�DOO�ZHQW�YHU\�VPRRWKO\��7KH�EDVLF�PHWKRG�ZDV�WKH�VDPH�DV�WKH�SUHYLRXV�FDVHV��SUREDEO\�WKH\�DOO�VKDUHG�D
FRPPRQ�KHULWDJH�RI�FXW�DQG�SDVWH�



5HIDFWRULQJ�/LIHOLQH6LWH·V�EDVH&KDUJH

,�WKLQN�WKHUH�LV�VRPH�VLPSOLILFDWLRQ�,�FDQ�GR�ZLWK�WKH�EDVH&KDUJH�PHWKRG��KRZHYHU��7KH�FRGH�ORRNV�VRPHZKDW
UHSHWLWLYH��,�WKLQN�,�VKRXOG�EH�DEOH�WR�IDFWRU�LW�ZLWK�H[WUDFWLQJ�D�SDUDPHWHUL]HG�PHWKRG��,�VWDUW�ZLWK�WKH�ILUVW�ELW
RI�FRGH�

SURWHFWHG�'ROODUV�EDVH&KDUJH���^
GRXEOH�UHVXOW� �XVDJH8QGHU������
������
LI��ODVW8VDJH���!������^

UHVXOW�� ��0DWK�PLQ��ODVW8VDJH���������������
������
`�
LI��ODVW8VDJH���!������^

UHVXOW�� ��ODVW8VDJH����������
������
`�

UHWXUQ�QHZ�'ROODUV��UHVXOW��
`

SURWHFWHG�LQW�XVDJH8QGHU�LQW�OLPLW��^
���� UHWXUQ�0DWK�PLQ�ODVW8VDJH���OLPLW��
� `

8VDJH8QGHU�ZRUNV�IRU�WKDW�ELW��EXW�,�QHHG�WR�LQWURGXFH�WKH�FRQGLWLRQDO�DQG�WKH�SUHYLRXV�YDOXH�IRU�LW�WR�ZRUN
IRU�WKH�����OLPLW�

SURWHFWHG�'ROODUV�EDVH&KDUJH���^
GRXEOH�UHVXOW� �XVDJH,Q5DQJH���������
������
UHVXOW�� �XVDJH,Q5DQJH�����������
������
LI��ODVW8VDJH���!������^

UHVXOW�� ��ODVW8VDJH����������
������
`�

UHWXUQ�QHZ�'ROODUV��UHVXOW��
`
SURWHFWHG�LQW�XVDJH,Q5DQJH�LQW�VWDUW��LQW�HQG��^

LI��ODVW8VDJH���!�VWDUW��UHWXUQ�0DWK�PLQ�ODVW8VDJH���HQG����VWDUW�
HOVH�UHWXUQ���

`

,�FDQ�WKHQ�DSSO\�LW�WR�WKH�WRSPRVW�SDUW�RI�WKH�UDQJH

SURWHFWHG�'ROODUV�EDVH&KDUJH���^
GRXEOH�UHVXOW� �XVDJH,Q5DQJH���������
������
UHVXOW�� �XVDJH,Q5DQJH�����������
������
UHVXOW�� �XVDJH,Q5DQJH�������,QWHJHU�0$;B9$/8(��
������

UHWXUQ�QHZ�'ROODUV��UHVXOW��
`

7KLV�DOO�ZRUNV��EXW�WKHUH�DUH�IHZ�WRR�PDQ\�UXOHV�WR�XVLQJ�LW��7KH�SURJUDPPHU�KDV�WR�HQVXUH�WKDW�WKH�YDOXHV�DUH
VHW�XS�VR�WKH�ORZHU�QXPEHU�PDWFK�WKH�XSSHU�QXPEHUV��DQG�WKDW�WKH�WRS�QXPEHU�LV�VHW�WR�,QWHJHU�0$;B9$/8(�
,�ZRXOG�SUHIHU�VRPHWKLQJ�ZKHUH�\RX�FRXOG�VHW�WKLQJV�XS�ZLWK�DQ�DUUD\�RI�ERXQGV�DQG�YDOXHV���,�IHHO�DQ�REMHFW
FRPLQJ�RQ��,�ZRXOG�OLNH�LW�WR�ZRUN�OLNH�WKLV

��SVHXGR�-DYD��
5DWH7DEOH�WDEOH� �^ ���������

���������
����`�

UHWXUQ�WDEOH�YDOXH�ODVW8VDJH����

�,�RIWHQ�OLNH�WR�WKLQN�DERXW�KRZ�,�ZRXOG�OLNH�WR�XVH�DQ�REMHFW�EHIRUH�,�WU\�FUHDWLQJ�RQH��)URP�WKLV�,�FDQ�JHW�D
VHQVH�RI�ZKDW�WKH�PHWKRGV�ORRN�OLNH���%XW�,�QRZ�KDYH�HQRXJK�WR�WU\�LW�RXW�

FODVV�5DWH7DEOH�^
����SXEOLF�5DWH7DEOH�GRXEOH>@�WDEOH��^
���� BWDEOH� �WDEOH�
����`
����SULYDWH�GRXEOH>@�BWDEOH�
`

7KH�NH\�OLHV�LQ�LWV�EHKDYLRU��,�QHHG�WR�PRYH�WKH�XVDJH,Q5DQJH�PHWKRG�RYHU�WR�LW�

SULYDWH�LQW�XVDJH,Q5DQJH�LQW�DPRXQW��LQW�VWDUW��LQW�HQG��^
LI��DPRXQW�!�VWDUW��UHWXUQ�0DWK�PLQ�DPRXQW�HQG����VWDUW�
HOVH�UHWXUQ���

`



7KHQ�,�QHHG�WR��FUHDWH�YDOXH�PHWKRG�WR�ZRUN�RYHU�WKH�DUUD\��2QH�SRVVLELOLW\�LV�VRPHWKLQJ�DORQJ�WKH�IROORZLQJ
OLQHV�

���QRW�ZRUNLQJ�FRGH�
SXEOLF�LQW�YDOXH�LQW�DPRXQW��^

���� GRXEOH�UHVXOW� ���
���� IRU��LQW�L ���L���BWDEOH�OHQJWK��L�� ����^
���� UHVXOW�� �XVDJH,Q5DQJH�DPRXQW��BWDEOH>L@��BWDEOH>L��@��
�BWDEOH�>L��@��
���� `

UHWXUQ�QHZ�'ROODUV��UHVXOW��
`

7KH�WURXEOH�ZLWK�WKLV�LV�WKDW�WKHUH�LV�IDU�WRR�PXFK�VSHFLDO�LQWHUSUHWDWLRQ�RI�WKH�DUUD\�LQGLFHV��QRW�WR�PHQWLRQ�RI
KRZ�WR�IL[�LW�WR�VXSSRUW�WKH�PD[LPXP�YDOXH��RU�KRZ�WR�GHDO�ZLWK�DQ�DUUD\�WKDW�ZRXOG�FRQWDLQ�ERWK�UHDOV�DQG
LQWV�

$�EHWWHU� LGHD� LV� WR�XVH� WZR� DUUD\V�� -XVW�EHFDXVH� WKH� FRQVWUXFWRU�RQO\�XVHV�RQH�GRHVQ·W�PHDQ� WKH� FODVV� FDQ·W
FKDQJH�LW�LQWR�WZR�

SXEOLF�5DWH7DEOH�GRXEOH>@�DUJ��^
���� LQW�DUUD\/HQJWKV� �DUJ�OHQJWK���������
���� BUDWHV� �QHZ�GRXEOH>DUUD\/HQJWKV@�
���� BOLPLWV� �QHZ�LQW>DUUD\/HQJWKV@�
���� LQW�DUJ,QGH[� ���
���� IRU��LQW�L� ����L����DUUD\/HQJWKV�������L����^
���� BUDWHV>L@� �DUJ>DUJ,QGH[��@�
���� BOLPLWV>L@� ��LQW��DUJ>DUJ,QGH[��@�
���� `�
���� BUDWHV>DUUD\/HQJWKV����@� �DUJ�>DUJ�OHQJWK���@�
���� BOLPLWV>DUUD\/HQJWKV����@� �,QWHJHU�0$;B9$/8(�
���`

7KDW·V�D�PHVV\�PHWKRG��EXW�LW�VHHPV�WR�VHW�WKH�UDWH�WDEOH�XS�LQ�WKH�ULJKW�ZD\��,W�PDNHV�YDOXH�HDVLHU�WR�ZULWH�

SXEOLF�'ROODUV�YDOXH�LQW�DPRXQW��^
���� GRXEOH�UHVXOW� ���
���� UHVXOW� �XVDJH,Q5DQJH�DPRXQW�����BOLPLWV>�@��
�BUDWHV>�@�
���� IRU��LQW�L ���L���BUDWHV�OHQJWK��L���
���� UHVXOW�� �XVDJH,Q5DQJH�DPRXQW��BOLPLWV>L��@��BOLPLWV>L@��
�BUDWHV>L@�
���� UHWXUQ�QHZ�'ROODUV��UHVXOW��
����`

,�FDQ�WKHQ�DOWHU�EDVH&KDUJH�

SURWHFWHG�'ROODUV�EDVH&KDUJH���^
���� GRXEOH�>@�WDEOH� �^ ����������

����������
����`�

UHWXUQ�QHZ�'ROODUV��QHZ�5DWH7DEOH�WDEOH��YDOXH�ODVW8VDJH�����
`

:HOO�LW�WRRN�D�ELW�RI�ILGGOLQJ�WR�JHW�WKH�FRQVWUXFWRU�WR�ZRUN�EXW�LW�GRHV�QRZ�ZRUN��:DV�LW�ZRUWK�WKH�FKDQJH"�,
GRQ·W�WKLQN�VR��7KH�QHZ�FODVV�FHUWDLQO\�PDNHV�LW�PXFK�HDVLHU�WR�ZULWH�EDVH&KDUJH��EXW�WKH�QHZ�FODVV�LV�UDWKHU
FRPSOLFDWHG�WR�GHDO�ZLWK��,·P�VXUH�,�FDQ�UHIDFWRU�LW�LQWR�D�EHWWHU�VKDSH��EXW�,·P�QRW�VXUH�LWV�ZRUWK�WKH�HIIRUW�WR
VLPSOLI\�RQH�PHWKRG��)RU� WKH�PRPHQW� ,�ZLOO� FKDQJH�EDVH&KDUJH�EDFN� WR�ZKDW� LW� ZDV�� ,�ZRQ·W� WKURZ� DZD\
5DWH7DEOH�IRU�WKH�PRPHQW�³�LW�PLJKW�FRPH�LQ�XVHIXO�ODWHU�

$� IDOVH�PRYH� OLNH� WKLV�GRHV�KDSSHQ� IURP� WLPH� WR� WLPH� LQ� UHIDFWRULQJ��<RX� VHH� VRPHWKLQJ� WKDW� ORRNV� OLNH� D
VLPSOLILFDWLRQ��DQG�ILQG�RXW�WKDW�LW�VHHPV�WR�PDNH�WKLQJV�PRUH�FRPSOH[��,Q�WKHVH�FDVHV�\RX�MXVW�KDYH�WR�FKDON�LW
XS�WR�H[SHULHQFH�DQG�EDFN�RXW�RI�WKH�FKDQJH��7KH�DLP�LV�WR�PDNH�WKH�FRGH�VLPSOHU��QRW�PRUH�FRPSOLFDWHG�

&KDQJLQJ�BUHDGLQJV�WR�D�9HFWRU

$W�WKH�PRPHQW�BUHDGLQJV� LV�D� ����� VL]H� DUUD\��$UUD\V� DUH� DZNZDUG� LQ� WKLV� VLWXDWLRQ��<RX� MXVW� NQRZ� WKDW� DW
VRPH�SRLQW�VRPHRQH�LV�JRLQJ�WR�DGG�WKH�����WK�HOHPHQW��<RX�DOVR�NQRZ�WKDW�LI�\RX�PDNH�WKH�DUUD\�WRR�ELJ�LQ
WKH�ILUVW�SODFH��OLNH�,QWHJHU�0$;B9$/8(��WKHQ�\RX�ZLOO�ZDVWH�D�ORW�RI�PHPRU\��:KDW�ZH�QHHG�LV�DQ�DUUD\�WKDW
FDQ�JURZ�DV�ZH�QHHG�LW��-DYD�KDV�D�9HFWRU�FODVV�IRU�WKDW�YHU\�SXUSRVH�

BUHDGLQJV�FDQ�EH�VHW�XS�DV�D�YHFWRU



SULYDWH�9HFWRU�BUHDGLQJV� �QHZ�9HFWRU���

,�QHHG�WR�DOWHU�WKRVH�PHWKRGV�WKDW�DFFHVV�LW��7R�ILQG�WKRVH�,�GR�D�ILQG�XVLQJ�WKH�HGLWRU�

SXEOLF�YRLG�DGG5HDGLQJ�5HDGLQJ�QHZ5HDGLQJ��^
���� BUHDGLQJV�DGG(OHPHQW�QHZ5HDGLQJ��
`
SULYDWH�LQW�ILUVW8QXVHG5HDGLQJV,QGH[����^

���� UHWXUQ�BUHDGLQJV�VL]H���
`
SURWHFWHG�LQW�ODVW8VDJH���^

���� UHWXUQ�ODVW5HDGLQJ���DPRXQW�����SUHYLRXV5HDGLQJ���DPRXQW���
`
SXEOLF�5HDGLQJ�ODVW5HDGLQJ���^

���� UHWXUQ��5HDGLQJ��BUHDGLQJV�ODVW(OHPHQW���
`
SXEOLF�5HDGLQJ�SUHYLRXV5HDGLQJ���^

���� UHWXUQ��5HDGLQJ��BUHDGLQJV�HOHPHQW$W�BUHDGLQJV�VL]H��������
`

7KRVH�GR� WKH� WULFN� DQG� DOVR�PDNH� WKH� FRGH� HDVLHU� WR� UHDG��)LUVW8QXVHG5HDGLQJV,QGH[� LV� QRW� QHFHVVDU\� DQ\
PRUH�VR�,�FDQ�UHPRYH�LW��7KH�RQH�SUREOHP�ZLWK�YHFWRUV�LV�WKDW�\RX�KDYH�WR�GRZQFDVW�DQ\WKLQJ�\RX�WDNH�RXW�RI
LW��6R�,�HQVXUH�WKDW�ODVW5HDGLQJ�DQG�SUHYLRXV5HDGLQJ�HQFDSVXODWH�WKH�GRZQFDVWLQJ�

7KLV�DELOLW\�WR�FKDQJH�WKH�GDWD�VWUXFWXUH�RI� WKH�FODVV��ZLWKRXW�DOWHULQJ� WKH� LQWHUIDFH�� LV�RQH�RI� WKH� MR\V�RI�DQ
22�ODQJXDJH��,Q�SHUIRUPDQFH�WXQLQJ�LW�LV�TXLWH�SRVVLEOH�WKDW�ZH�ZRXOG�ILQG�D�KRWVSRW�LQ�WKH�DFFHVV�RU�XSGDWH
RI�WKH�UHDGLQJV�YHFWRU��$JDLQ�ZH�VKRXOG�EH�DEOH�WR�FKDQJH�LWV�LPSOHPHQWDWLRQ�HDVLO\�WR�SURYLGH�SHUIRUPDQFH
LPSURYHPHQWV�DW�WKDW�WLPH�

7KH�ZD\� WKH� 6LWH� FODVV�ZRUNV�� WKHUH� LV� DQ� DVVXPSWLRQ� LQ� WKH� 6LWH� FODVV� DERXW� WKH� UHDGLQJV�� WKDW� LV� WKDW� WKH
UHDGLQJV�DUH�LQ�RUGHU�RI�GDWHV��HDUOLHVW�ILUVW��7KHUH�LV��KRZHYHU��QRWKLQJ�WR�VWRS�VRPHRQH�IURP�DGGLQJ�D�UHDGLQJ
WKDW�ZRXOG�YLRODWH�WKLV�DVVXPSWLRQ��7KH�FODVV�DV�DQ�LQWHUQDO�LQYDULDQW�ZKLFK�VD\V�WKDW�WKH�UHDGLQJV�DUH�LQ�GDWH
RUGHU��,Q�D�ODQJXJDH�VXFK�DV�(LIIHO��ZH�FRXOG�FRGH�WKLV�LQYDULDQW�GLUHFWO\�LQWR�WKH�FODVV��7KLV�LV�QRW�VR�HDV\�LQ
-DYD�� +RZHYHU� ZH� FDQ� LPSURYH� PDWWHUV� E\� FRQVLGHULQJ� ZKDW� RSHUDWLRQV� FRXOG� FKDQJH� WKH� VWDWH� RI� WKH
LQYDULDQW��FDXVLQJ�LW�WR�EHFRPH�IDOVH��7KH�RQO\�RSHUDWLRQ�WR�GR�WKLV�LV�WKH�DGG5HDGLQJ�RSHUDWLRQ��:H�QHHG�WR
DGG�D�FODXVH�WR�DGG5HDGLQJ�WR�FKHFN�IRU�LQFRUUHFW�GDWHV�

SXEOLF�YRLG�DGG5HDGLQJ�5HDGLQJ�QHZ5HDGLQJ��^
���� LI��QHZ5HDGLQJ�GDWH���EHIRUH�ODVW5HDGLQJ���GDWH����

���GR�VRPHWKLQJ��
���� BUHDGLQJV�DGG(OHPHQW�QHZ5HDGLQJ��
`

:KDW�DFWLRQ�VKRXOG�ZH�WDNH"�7KH�VLWH�FRXOG�FKRRVH�WR�LQVHUW�WKH�UHDGLQJ�LQ�WKH�DSSURSULDWH�SODFH��LQVWHDG�RI
DGGLQJ�LW�DW�WKH�HQG��EXW�WKDW�ZRXOG�LQYDOLGDWH�SUHYLRXV�XVHV�RI�FKDUJH��,W�PD\�EH�WKDW�ODWHU�LWHUDWLRQV�RI�WKLV
SURJUDP�ZLOO�JLYH�LW�WKH�DELOLW\�WR�KDQGOH�WKHVH�UHDGLQJV�LQWHOOLJHQWO\��EXW�DOO�LW�FDQ�GR�IRU�WKH�PRPHQW�LV�WKURZ
DQG�H[FHSWLRQ�

1RZ� ,·YH� GHFLGHG� WR� WKURZ� DQ� H[FHSWLRQ�� ,� KDYH� WR� GHFLGH� ZKHWKHU� ,� WKURZ� D� FKHFNHG� RU� XQFKHFNHG
H[FHSWLRQ�� 7KH� -DYD� WH[WV� HPSKDVL]H� WKDW� \RX� VKRXOG� XVH� FKHFNHG� H[FHSWLRQV�� LQGHHG� WKH\� LPSO\� WKDW� \RX
VKRXOG�UDUHO\�WKURZ�XQFKHFNHG�H[FHSWLRQV��,·P�QRW�VR�VXUH�DERXW�WKLV�UXOH��&KHFNHG�H[FHSWLRQV�DUH�JRRG��LQ
WKDW�\RX�IRUFH�WKH�XVHU�WR�GHFLGH�ZKDW�WR�GR�ZKHQ�WKH\�JR�ZURQJ��EXW�WKH\�FDQ�OHDG�WR�YHU\�FOXWWHUHG�FRGH�
(YHU\� FDOOLQJ� SURJUDP� QHHGV� WR� GHFLGH� KRZ� WR� KDQGOH� WKH� H[FHSWLRQ�� LI� WKH\� FDQQRW� GHFLGH� WKH\� KDYH� WR
SURSDJDWH�WKH�H[FHSWLRQ��DQG�WKH�GHFLVLRQ�PDNLQJ�

,�SUHIHU�WR�WKLQN�DERXW�LW�LQ�WHUPV�RI�'HVLJQ�%\�&RQWDFW��,V�WKH�IDFW�WKDW�WKH�GDWH�RI�WKH�QHZ�UHDGLQJ�EH�ODWHU
WKDQ� H[LVWLQJ� UHDGLQJV� SDUW� RI� WKH� SUH�FRQGLWLRQ� RI� WKH� DGG5HDGLQJ� PHWKRG"� ,I� VR� WKHQ� LW� LV� WKH� FDOOHUV
UHVSRQVLELOLW\� WR� FKHFN� WKDW� EHIRUH� WKH� FDOO� DGG5HDGLQJ�� DQG� DGG5HDGLQJ� VKRXOG� QRW� WKURZ� D� FKHFNHG
H[FHSWLRQ��$GG5HDGLQJ�VKRXOG�RQO\�WKURZ�DQ�H[FHSWLRQ�LI�\RX�GHFLGH�WKDW�LW�LV�DGG5HDGLQJ·V�UHVSRQVLELOLW\�WR
FKHFN�IRU�WKDW�FRQGLWLRQ�

,W·V� KDUG� WR�PDNH� D�GHILQLWLYH� DQVZHU� IURP� KHUH�� VLQFH� LW� GHSHQGV� RQ� WKH� FRQWH[W� RI� DGG5HDGLQJ� IURP� WKH
RYHUDOO�SURJUDP��DQG�ZH�DUH�RQO\�ORRNLQJ�DW�WKLV�VHFWLRQ�RI�WKH�SURJUDP��+RZHYHU�VLQFH�DOO�WKH�NQRZOHGJH�RI
ZKHWKHU�LW�LV�D�SUREOHP�RU�QRW�OLHV�ZLWKLQ�WKH�VLWH��,�ZLOO�PDNH�LW�D�FKHFNHG�H[FHSWLRQ�



����SXEOLF�YRLG�DGG5HDGLQJ�5HDGLQJ�QHZ5HDGLQJ��WKURZV�,QFRUUHFW5HDGLQJ([FHSWLRQ�^
���� LI��QHZ5HDGLQJ�GDWH���EHIRUH�ODVW5HDGLQJ���GDWH����
���� WKURZ�QHZ�,QFRUUHFW5HDGLQJ([FHSWLRQ���5HDGLQJ�LV�EHIRUH�SUHYLRXV�UHDGLQJ���
���� BUHDGLQJV�DGG(OHPHQW�QHZ5HDGLQJ��
����`

7KH�FRGH�FRPSOLHV��EXW�UXQV�LQWR�D�SUREOHP�ZKHQ�LW�H[HFXWHV��7KH�ILUVW�WLPH�WKLV�PHWKRG�LV�XVHG��ODVW5HDGLQJ
WULHV� WR� UHDG� IURP� DQ� HPSW\� YHFWRU�� DQG� WKURZV� D� 1R6XFK(OHPHQW([FHSWLRQ�� $V� ,� ORRN� DW� LW� ,� VXSSRVH� ,
VKRXOG� DOWHU� ODVW5HDGLQJ� WR� UHWXUQ� D� QXOO� LI� WKH� BUHDGLQJV� YHFWRU� LV� HPSW\�� EXW� ,� ZRXOG� VWLOO� KDYH� WR� DOWHU
DGG5HDGLQJ�WR�GHDO�ZLWK�WKH�QXOO��,�FRXOG�DYRLG�WKDW�E\�FUHDWLQJ�D�QXOO�REMHFW�IRU�UHDGLQJ��EXW�WKDW�LV�D�ORW�RI
HIIRUW�IRU�RQH�FDVH��6R�WKH�VLPSOHVW�WKLQJ�WR�GR�LV

SXEOLF�YRLG�DGG5HDGLQJ�5HDGLQJ�QHZ5HDGLQJ��WKURZV�,QFRUUHFW5HDGLQJ([FHSWLRQ�^
���� LI���BUHDGLQJV�LV(PSW\���		�QHZ5HDGLQJ�GDWH���EHIRUH�ODVW5HDGLQJ���GDWH����
���� WKURZ�QHZ�,QFRUUHFW5HDGLQJ([FHSWLRQ���5HDGLQJ�LV�EHIRUH�SUHYLRXV�UHDGLQJ���
���� BUHDGLQJV�DGG(OHPHQW�QHZ5HDGLQJ��
����`

,I�,�QHHG�WR�DGMXVW�ODVW5HDGLQJ�IRU�DQ�HPSW\�YHFWRU��,�FDQ�GR�WKDW�ODWHU��7KH�FRQGLWLRQ�LV�UDWKHU�ORQJ�ZLQGHG
KRZHYHU��VR�,�H[WUDFW�LW�

SXEOLF�YRLG�DGG5HDGLQJ�5HDGLQJ�QHZ5HDGLQJ��WKURZV�,QFRUUHFW5HDGLQJ([FHSWLRQ�^
���� LI��LV1RW/DWHVW5HDGLQJ�QHZ5HDGLQJ��
���� WKURZ�QHZ�,QFRUUHFW5HDGLQJ([FHSWLRQ���5HDGLQJ�LV�EHIRUH�SUHYLRXV�UHDGLQJ���
���� BUHDGLQJV�DGG(OHPHQW�QHZ5HDGLQJ��
`

SULYDWH�ERROHDQ�LV1RW/DWHVW5HDGLQJ�5HDGLQJ�DUJ��^
���� UHWXUQ��BUHDGLQJV�LV(PSW\���		�DUJ�GDWH���EHIRUH�ODVW5HDGLQJ���GDWH����
`

$QG��QRZ�,·YH�DGGHG�WKH�FKHFN��,�DOVR�DGG�D�WHVW�WR�FKHFN�WKDW�LW�LV�ZRUNLQJ

FODVV�6LWH7HVWHU
YRLG�WHVW,QFRUUHFW5HDGLQJ���WKURZV�([FHSWLRQ^

���� 6LWH�VXEMHFW� �QHZ�5HVLGHQWLDO6LWH�=RQH�JHW��%����
���� VXEMHFW�DGG5HDGLQJ�QHZ�5HDGLQJ������QHZ�0I'DWH�����6HS����������
���� ERROHDQ�H[FHSWLRQ1RW)RXQG� �WUXH�
���� WU\�^
���� VXEMHFW�DGG5HDGLQJ�QHZ�5HDGLQJ�������QHZ�0I'DWH�����6HS����������
���� `�FDWFK��,QFRUUHFW5HDGLQJ([FHSWLRQ�H��^
���� H[FHSWLRQ1RW)RXQG� �IDOVH�
���� `
���� LI��H[FHSWLRQ1RW)RXQG��DGG)DLOXUH���)DLOHG�WR�VSRW�LQFRUUHFW�UHDGLQJ���
`

$GGLQJ�%XVLQHVV6LWH�WR�WKH�+LHUDUFK\

1RZ�LWV�WLPH�WR�ZRUN�RQ�WKH�ILQDO�FODVV��%XVLQHVV6LWH��0\�ILUVW�PRYH� LV� WR�PDNH� LW�D�VXEFODVV�RI�6LWH�DQG�WR
FRPSLOH��,W�WHOOV�PH�LW�QHHGV�DQ�LPSOHPHQWDWLRQ�IRU�EDVH&KDUJH�DQG�D�QR�DUJ�FRQVWUXFWRU��7KH�IRUPHU�VHHPV
UHDVRQDEOH�EXW� WKH� ODWWHU� LV� LUULWDWLQJ�� ,� RQO\�QHHG� LW� EHFDXVH�%XVLQHVV6LWH�� OLNH�/LIHOLQH6LWH�� GRHV�QRW�KDYH� D
=RQH��,QVWHDG�,�FDQ�DGG�D�QR�DUJ�FRQVWUXFWRU�WR�6LWH��DQG�UHPRYH�WKH�QR�DUJ�FRQVWUXFWRU�IURP�/LIHOLQH6LWH�

&ODVV�6LWH
6LWH���^`

7KLV�GRHV�QRW�DIIHFW�5HVLGHQWLDO6LWH�RU�'LVDELOLW\6LWH�IRU� WKH\�KDYH�WKHLU�RZQ�FRQVWUXFWRUV��7KH\�FDQQRW�XVH
WKH�QR�DUJ�FRQVWUXFWRU�XQOHVV�,�ZDV�WR�DGG�RQH�

%XVLQHVV6LWH�DOVR�KDV�D�YDULDWLRQ�RQ�DGG5HDGLQJ�DQG�KRZ�WKH�UHDGLQJ�DUH�REWDLQHG�

&ODVV�%XVLQHVV6LWH
SXEOLF�YRLG�DGG5HDGLQJ�5HDGLQJ�QHZ5HDGLQJ��^

���� BUHDGLQJV>��ODVW5HDGLQJ@� �QHZ5HDGLQJ�
`
SXEOLF�'ROODUV�FKDUJH���^

���� LQW�XVDJH� �BUHDGLQJV>ODVW5HDGLQJ@�DPRXQW�����BUHDGLQJV>ODVW5HDGLQJ���@�DPRXQW���
���� UHWXUQ�FKDUJH�XVDJH��
`

6R�P\�ILUVW�PRYH��DV�ZLWK�/LIHOLQH6LWH�LV�WR�UHPRYH�DGG5HDGLQJ��FKDQJH�FKDUJH��DQG�UXQ�WKH�WHVWV�WR�VHH�LI�DOO
VWLOO�ZRUNV�

SXEOLF�'ROODUV�FKDUJH���^



���� LQW�XVDJH� �ODVW5HDGLQJ���DPRXQW�����SUHYLRXV5HDGLQJ���DPRXQW���
���� UHWXUQ�FKDUJH�XVDJH��
`

,QGHHG�LW�GLG�

1RZ�LW·V�WLPH�WR�ORRN�DW�WKH�RQH�DUJXPHQW�FKDUJH�PHWKRG��DQG�WR�VHH�LI�ZH�FDQ�EUHDN�LW�GRZQ�LQWR�WKH�XVXDO
IRXU�LWHPV�WR�VXP��&XUUHQWO\�FKDUJH�ORRNV�OLNH�WKLV

SULYDWH��'ROODUV�FKDUJH�LQW�XVDJH��^
���� 'ROODUV�UHVXOW�

����LI��XVDJH�  ����UHWXUQ�QHZ�'ROODUV����

GRXEOH�W�� �67$57B5$7(�����(1'B5$7(�
�(1'B$02817����67$57B5$7(�����(1'B$02817������
GRXEOH�W�� ���(1'B5$7(�
�(1'B$02817����67$57B5$7(��
�0DWK�PLQ�(1'B$02817��XVDJH���

�(1'B$02817������
GRXEOH�W�� �0DWK�PD[�XVDJH���(1'B$02817�����
�(1'B5$7(�

UHVXOW� �QHZ�'ROODUV��W����W����W���

���IXHO�FKDUJH
UHVXOW� �UHVXOW�SOXV�QHZ�'ROODUV��XVDJH�
����������

���DGG�LQ�WKH�WD[HV
'ROODUV�EDVH� �QHZ�'ROODUV��UHVXOW�PLQ�QHZ�'ROODUV�������WLPHV��������

LI��UHVXOW�LV*UHDWHU7KDQ�QHZ�'ROODUV��������^
EDVH� �QHZ�'ROODUV��EDVH�SOXV�UHVXOW�PLQ�QHZ�'ROODUV������PLQXV�QHZ

'ROODUV������WLPHV���������
`�
LI��UHVXOW�LV*UHDWHU7KDQ�QHZ�'ROODUV��������^

EDVH� �QHZ�'ROODUV��EDVH�SOXV�UHVXOW�PLQXV�QHZ�'ROODUV������WLPHV���������
`�

UHVXOW� �UHVXOW�SOXV�EDVH��
UHWXUQ�UHVXOW�

����`

7KH� VLWXDWLRQ� LV� VOLJKWO\� GLIIHUHQW�� 7KLV� WLPH� ZH� KDYH� D� EDVH� FKDUJH�� D� IXHO� FKDUJH�� EXW� D� FRPELQHG� WD[HV
PHWKRG� WKDW� GRHV� DQ� DOJRULWKP� RQ� WKH� FRPELQHG� DPRXQW�� 7KLV� PHWKRG� ZLOO� QRW� ILW� RXU� FXUUHQW� WHPSODWH
PHWKRG��%XW�LW�PD\�EH�SRVVLEOH�WR�DOWHU�WKH�WHPSODWH�PHWKRG�WR�PDNH�LW�DOO�ILW��2XU�ILUVW�WDVN�LV�WR�GHFRPSRVH
WKLV�PHWKRG�WR�PDNH�LW�PRUH�SDODWDEOH��:H�FDQ�EHJLQ�E\�H[WUDFWLQJ�WKH�IXHO�FKDUJH�

SULYDWH��'ROODUV�FKDUJH�LQW�XVDJH��^
���� 'ROODUV�UHVXOW�

����LI��XVDJH�  ����UHWXUQ�QHZ�'ROODUV����

GRXEOH�W�� �67$57B5$7(�����(1'B5$7(�
�(1'B$02817����67$57B5$7(�����(1'B$02817������
GRXEOH�W�� ���(1'B5$7(�
�(1'B$02817����67$57B5$7(��
�0DWK�PLQ�(1'B$02817��XVDJH���

�(1'B$02817������
GRXEOH�W�� �0DWK�PD[�XVDJH���(1'B$02817�����
�(1'B5$7(�

UHVXOW� �QHZ�'ROODUV��W����W����W���

��DGG�WKH�IXHO�FKDUJH
UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH����

���DGG�WKH�WD[HV
'ROODUV�EDVH� �QHZ�'ROODUV��UHVXOW�PLQ�QHZ�'ROODUV�������WLPHV��������

LI��UHVXOW�LV*UHDWHU7KDQ�QHZ�'ROODUV��������^
EDVH� �QHZ�'ROODUV��EDVH�SOXV�UHVXOW�PLQ�QHZ�'ROODUV������PLQXV�QHZ

'ROODUV������WLPHV���������
`�
LI��UHVXOW�LV*UHDWHU7KDQ�QHZ�'ROODUV��������^

EDVH� �QHZ�'ROODUV��EDVH�SOXV�UHVXOW�PLQXV�QHZ�'ROODUV������WLPHV���������
`�

UHVXOW� �UHVXOW�SOXV�EDVH��
UHWXUQ�UHVXOW�

����`

:H�FDQ�WKHQ�H[WUDFW�WKH�EDVH&KDUJH�

SULYDWH��'ROODUV�FKDUJH�LQW�XVDJH��^
'ROODUV�UHVXOW� �EDVH&KDUJH���
UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH����

���DGG�WKH�WD[HV



'ROODUV�EDVH� �QHZ�'ROODUV��UHVXOW�PLQ�QHZ�'ROODUV�������WLPHV��������
LI��UHVXOW�LV*UHDWHU7KDQ�QHZ�'ROODUV��������^

EDVH� �QHZ�'ROODUV��EDVH�SOXV�UHVXOW�PLQ�QHZ�'ROODUV������PLQXV�QHZ
'ROODUV������WLPHV���������

`�
LI��UHVXOW�LV*UHDWHU7KDQ�QHZ�'ROODUV��������^

EDVH� �QHZ�'ROODUV��EDVH�SOXV�UHVXOW�PLQXV�QHZ�'ROODUV������WLPHV���������
`�

UHVXOW� �UHVXOW�SOXV�EDVH��
UHWXUQ�UHVXOW�

`

SXEOLF�'ROODUV�EDVH&KDUJH���^
���� LI��ODVW8VDJH���  ����UHWXUQ�QHZ�'ROODUV����

GRXEOH�W�� �67$57B5$7(�����(1'B5$7(�
�(1'B$02817����67$57B5$7(�����(1'B$02817������
GRXEOH�W�� ���(1'B5$7(�
�(1'B$02817����67$57B5$7(��


0DWK�PLQ�(1'B$02817��ODVW8VDJH�������(1'B$02817������
GRXEOH�W�� �0DWK�PD[�ODVW8VDJH�����(1'B$02817�����
�(1'B5$7(�
UHWXUQ�QHZ�'ROODUV��W����W����W���

����`

$QG�WKHQ�WKH�WD[HV

SULYDWH��'ROODUV�FKDUJH�LQW�XVDJH��^
'ROODUV�UHVXOW� �EDVH&KDUJH���
UHVXOW� �UHVXOW�SOXV�IXHO&KDUJH����
UHVXOW� �UHVXOW�SOXV�WD[HV����
UHWXUQ�UHVXOW�

`
SURWHFWHG�'ROODUV�WD[HV���^

���� 'ROODUV�WD[DEOH� �EDVH&KDUJH���SOXV�IXHO&KDUJH����
'ROODUV�UHVXOW� �QHZ�'ROODUV��WD[DEOH�PLQ�QHZ�'ROODUV�������WLPHV��������
LI��WD[DEOH�LV*UHDWHU7KDQ�QHZ�'ROODUV��������^

UHVXOW� �QHZ�'ROODUV��UHVXOW�SOXV�WD[DEOH�PLQ�QHZ�'ROODUV������PLQXV�
QHZ�'ROODUV������WLPHV���������

`�
LI��WD[DEOH�LV*UHDWHU7KDQ�QHZ�'ROODUV��������^

UHVXOW� �QHZ�'ROODUV��UHVXOW�SOXV�WD[DEOH�PLQXV�QHZ�'ROODUV������WLPHV���������
`�
UHWXUQ�UHVXOW�

`

:H�FDQ�QRZ�DOWHU�WKH�WHPSODWH�PHWKRG�WR�ZRUN�ZLWK� WKLV�VLWH��)LUVW�,�FKDQJH�WKH�QDPH�RI� WKH�FXUUHQW� WD[HV
PHWKRG�LQ�6LWH�WR�EDVH7D[HV��:KHQ�,�GR�WKLV�,�QHHG�WR�ILUVW�ORRN�WR�VHH�LI�DQ\�VXEFODVV�LPSOHPHQWV�WD[HV��,�FDQ
GR�WKDW�ZLWK�D�JOREDO�VHDUFK��/LIHOLQH6LWH�GRHV�WKLV�VR�,�UHQDPH�WD[HV�LQ�ERWK�6LWH�DQG�/LIHOLQH6LWH��1H[W�,�QHHG
WR�FKHFN�ZKLFK�PHWKRGV�FDOO�WD[HV��,�FDQ�GR�WKLV�E\�HLWKHU�D�WH[W�VHDUFK�RU�E\�FRPSLOLQJ��7KH�FRPSLOHU�WHOOV�PH
WKDW�RQO\�FKDUJH�FDOOV�WD[HV��,�FDQ�QRZ�PDNH�WKH�FKDQJHV�,�ZDQW�WR�6LWH�DQG�WHVW�

&ODVV�6LWH
SXEOLF�'ROODUV�FKDUJH���^

���� UHWXUQ�EDVH&KDUJH���SOXV�IXHO&KDUJH����SOXV�WD[HV����
`

SURWHFWHG�'ROODUV�WD[HV���^
���� UHWXUQ�EDVH7D[HV���SOXV�IXHO&KDUJH7D[HV����
`

1RZ�6LWH·V�WHPSODWH�PHWKRG�LV�LQ�WKH�ULJKW�IRUP��,�FDQ�UHPRYH�WKH�FKDUJH�PHWKRGV�RQ�%XVLQHVV6LWH�

$�6HFRQG�$WWHPSW�WR�%XLOG�D�5DWH�7DEOH

7KH�PHWKRG�IRU�WD[HV�KDV�D�YHU\�IDPLOLDU�IRUP�

SURWHFWHG�'ROODUV�WD[HV���^
���� 'ROODUV�WD[DEOH� �EDVH&KDUJH���SOXV�IXHO&KDUJH����

'ROODUV�UHVXOW� �QHZ�'ROODUV��WD[DEOH�PLQ�QHZ�'ROODUV�������WLPHV��������
LI��WD[DEOH�LV*UHDWHU7KDQ�QHZ�'ROODUV��������^

UHVXOW� �QHZ�'ROODUV��UHVXOW�SOXV�WD[DEOH�PLQ�QHZ�'ROODUV������PLQXV�QHZ
'ROODUV������WLPHV���������

`�
LI��WD[DEOH�LV*UHDWHU7KDQ�QHZ�'ROODUV��������^

UHVXOW� �QHZ�'ROODUV��UHVXOW�SOXV�WD[DEOH�PLQXV�QHZ�'ROODUV������WLPHV���������
`�
UHWXUQ�UHVXOW�



`

7KH� IRUP� LV� H[DFWO\� WKH� VDPH� DV� WKDW� IRU� /LIHOLQH·V� VLWH·V� EDVH� FKDUJH�� 7KLV� PDNHV� PH� ZDQW� WR� UHYLVLW� WKH
5DWH7DEOH�FODVV��VLQFH�,�ZLOO�QRZ�KDYH�WZR�SODFHV�WR�XVH�LW��)LUVW�,�FDQ�LW�SOXJ�LQWR�%XVLQHVV6LWH�WD[HV�DQG�WHVW�

FODVV�%XVLQHVV6LWH
SURWHFWHG�'ROODUV�WD[HV���^

���� 'ROODUV�WD[DEOH� �EDVH&KDUJH���SOXV�IXHO&KDUJH����
���� GRXEOH�>@�WDEOH� �^ ���������

���������
����`�

UHWXUQ�QHZ�'ROODUV��QHZ�5DWH7DEOH�WDEOH��YDOXH�WD[DEOH�DPRXQW�����
`

,�FDQ�GR�VRPH�H[WUDFWLRQ�WR�PDNH�WKDW�FOHDUHU�

SURWHFWHG�'ROODUV�WD[HV���^
UHWXUQ�QHZ�'ROODUV��WD[7DEOH���YDOXH�WD[DEOH���DPRXQW�����

`

SURWHFWHG�'ROODUV�WD[DEOH����^
���� UHWXUQ�EDVH&KDUJH���SOXV�IXHO&KDUJH����
`

SURWHFWHG�5DWH7DEOH�WD[7DEOH���^
���� GRXEOH�>@�WDEOH� �^ ���������

���������
����`�

���� UHWXUQ�QHZ�5DWH7DEOH��WDEOH��
`

,�ZLOO�GR�WKH�VDPH�IRU�/LIHOLQH6LWH

SURWHFWHG�'ROODUV�EDVH&KDUJH���^
UHWXUQ�QHZ�'ROODUV��EDVH&KDUJH7DEOH���YDOXH�ODVW8VDJH�����

`

SURWHFWHG�5DWH7DEOH�EDVH&KDUJH7DEOH���^
���� GRXEOH�>@�WDEOH� �^ ����������

����������
����`�

UHWXUQ�QHZ�5DWH7DEOH��WDEOH��
`

1RZ�,·P�JRLQJ�WR�DFWXDOO\�XVH�5DWH7DEOH�,�ZDQW�WR�UHIDFWRU�LWV�FRGH�WR�PDNH�LW�HDVLHU�WR�XQGHUVWDQG��7KH�PDLQ
ELW�WKDW�FRQFHUQV�PH�LV�WKH�FRQVWUXFWRU�

SXEOLF�5DWH7DEOH�GRXEOH>@�DUJ��^
���� LQW�DUUD\/HQJWKV� �DUJ�OHQJWK���������
���� BUDWHV� �QHZ�GRXEOH>DUUD\/HQJWKV@�
���� BOLPLWV� �QHZ�LQW>DUUD\/HQJWKV@�
���� LQW�DUJ,QGH[� ���
���� IRU��LQW�L� ����L����DUUD\/HQJWKV�������L����^
���� BUDWHV>L@� �DUJ>DUJ,QGH[��@�
���� BOLPLWV>L@� ��LQW��DUJ>DUJ,QGH[��@�
���� `�
���� BUDWHV>DUUD\/HQJWKV����@� �DUJ�>DUJ�OHQJWK���@�
���� BOLPLWV>DUUD\/HQJWKV����@� �,QWHJHU�0$;B9$/8(�
`

8VLQJ�YHFWRUV�VHHPV�OLNH�LW�ZRXOG�VLPSOLI\�WKLQJV�D�ORW��EXW�9HFWRUV�PXVW�FRQWDLQ�REMHFWV��QRW�UHDOV�RU�LQWV��VR
ZH�ZRXOG�KDYH� D� ORW�RI�GRZQFDVWLQJ� DQG�FRQYHUVLRQ� LQ� WKH� YDOXH�PHWKRG�� )RU� WKH�PRPHQW� QRWKLQJ� UHDOO\
RFFXUV�WR�PH�WKDW�,�FDQ�GR�WR�LW��VR�,�ZLOO�OHW�LW�EH�

5HIDFWRULQJ�%XVLQHVV6LWH�EDVH&KDUJH

$QRWKHU�DZNZDUG�ORRNLQJ�PHWKRG�LV�%XVLQHVV6LWH·V�EDVH&KDUJH�

SURWHFWHG�'ROODUV�EDVH&KDUJH���^
���� LI��ODVW8VDJH���  ����UHWXUQ�QHZ�'ROODUV����

GRXEOH�W�� �67$57B5$7(�����(1'B5$7(�
�(1'B$02817����67$57B5$7(�����(1'B$02817������
GRXEOH�W�� ���(1'B5$7(�
�(1'B$02817����67$57B5$7(��


0DWK�PLQ�(1'B$02817��ODVW8VDJH�������(1'B$02817������
GRXEOH�W�� �0DWK�PD[�ODVW8VDJH�����(1'B$02817�����
�(1'B5$7(�
UHWXUQ�QHZ�'ROODUV��W����W����W���

`



,� FDQ� UHIDFWRU� WKLV�E\� ILUVW� ORRNLQJ� DW� WKH�ZD\� WKH� ODVW8VDJH� LV� XVHG��2QH� SDUW�� XS� WR� WKH�(1'B$02817� LV
PXOWLSOLHG�E\�D�IDFWRU� WR�PDNH�W���7KDW�SDUW�RYHU�(1'B$02817� LV�PXOWLSOLHG�E\� WKH�(1'B5$7(�� ,�FDQ�WKXV
GLYLGH�WKH�ODVW8VDJH�LQWR�LWV�WZR�SDUWV�ZLWK�PHWKRGV�

SURWHFWHG�'ROODUV�EDVH&KDUJH���^
���� LI��ODVW8VDJH���  ����UHWXUQ�QHZ�'ROODUV����

GRXEOH�W�� �67$57B5$7(�����(1'B5$7(�
�(1'B$02817����67$57B5$7(�����(1'B$02817������
GRXEOH�W�� ���(1'B5$7(�
�(1'B$02817����67$57B5$7(��


XVDJH%HORZ/LPLW������(1'B$02817������
GRXEOH�W�� �XVDJH$ERYH/LPLW���
�(1'B5$7(�
UHWXUQ�QHZ�'ROODUV��W����W����W���

`

SURWHFWHG�LQW�XVDJH$ERYH/LPLW����^
���� UHWXUQ�0DWK�PD[�ODVW8VDJH�����(1'B$02817�����
`

SURWHFWHG�LQW�XVDJH%HORZ/LPLW���^
���� UHWXUQ�0DWK�PLQ�(1'B$02817��ODVW8VDJH����
`

7KH�XVDJH%HORZ/LPLW�LV�EHLQJ�PXOWLSOLHG�E\�D�VWDWLF�IDFWRU�WKDW�LV�FDOFXODWHG�IURP�WKH�FXUUHQW�VWDWLF�FRQWVDQWV�
,�FDQ�IDFWRU�WKLV�RXW�

SURWHFWHG�'ROODUV�EDVH&KDUJH���^
���� LI��ODVW8VDJH���  ����UHWXUQ�QHZ�'ROODUV����

GRXEOH�W�� �67$57B5$7(���EHORZ/LPLW5DWH���
GRXEOH�W�� �XVDJH%HORZ/LPLW���
�EHORZ/LPLW5DWH���
GRXEOH�W�� �XVDJH$ERYH/LPLW���
�(1'B5$7(�
UHWXUQ�QHZ�'ROODUV��W����W����W���

`

SURWHFWHG�VWDWLF�GRXEOH�EHORZ/LPLW5DWH���^
���� UHWXUQ���(1'B5$7(�
�(1'B$02817����67$57B5$7(�����(1'B$02817������
`

)LQDOO\�,�FDQ�UHQDPH�WKH�WHPSV�WR�VRPHWKLQJ�WKDW�EHWWHU�UHIOHFWV�P\�XQGHUVWDQGLQJ�RI�WKHLU�XVH

SURWHFWHG�'ROODUV�EDVH&KDUJH���^
���� LI��ODVW8VDJH���  ����UHWXUQ�QHZ�'ROODUV����

GRXEOH�FRQVWDQW� �67$57B5$7(���EHORZ/LPLW5DWH���
GRXEOH�FKDUJH%HORZ/LPLW� �XVDJH%HORZ/LPLW���
�EHORZ/LPLW5DWH���
GRXEOH�FKDUJH$ERYH/LPLW� �XVDJH$ERYH/LPLW���
�(1'B5$7(�
UHWXUQ�QHZ�'ROODUV��FRQVWDQW���FKDUJH%HORZ/LPLW���FKDUJH$ERYH/LPLW��

`

7.�DGG�D�QHZ�UHTXLUHPHQW�RI�JHQHUDWLQJ�D�KLVWRU\�RI�FKDUJHV��DQG�VKRZ�KRZ�UHIDFWRULQJ�ILUVW�PDNHV�LW�HDVLHU
WR�GR�

7.�VWDUW�ZLWK�D�VLQJOH�VLWH�FODVV�DQG�UHIDFWRU�LQ�WKH�RWKHU�GLUHFWLRQ


