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:KDW�LV�9(6�����
9(6�����LV�D�ZLQGRZV�EDVHG�YLVXDO�VRIWZDUH�WR�PXWXDO�SURFHVV�DQG�

LQWHUSUHW� WKHRUHWLFDO� DQG� ILHOG� GDWD� RI� YHUWLFDO� VRXQGLQJ� �9(6�� RI�
6FKOXPEHUJHU�RU�WUL�SROH�FRQILJXUDWLRQ��7KH�ODWHVW�YHUVLRQ�FDQ�SHUIRUP�� �

# 'DWD�WUDQVIHU�IURP�WKH�DSSDUDWXV�RI�&*,)�WR�3&�ZLWK�56����FDEOH�
# 'DWD�HGLWLQJ��HUURU�GDWD�VPRRWKLQJ��QRQ�IODW�WHUUDLQ�HIIHFW�FRUUHFWLRQ��
# 6WDQGDUG�VRXQGLQJ�SORWV�RXWSXW��ORJ�ORJ�FXUYH�RI�����FP�PRGXOH���
# �' OD\HUHG�PRGHO�LQYHUVLRQ��LQFOXGLQJ�69'�PHWKRG��2FFDP¶V�PHWKRG���
# $XWRPDWLF��'�PRGHO�LQYHUVLRQ��
# SVHXGR�VHFWLRQ�GUDZLQJ�LQ�OLQHDU�RU�ORJDULWKPLF�IRUPDW�LQ�]�RU$%���GLUHFWLRQ��
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,QWURGXFWLRQ�
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1RPHQFODWXUHV�
�
�� 6WDWLRQ�

$ 6WDWLRQ�LV�D�SRVLWLRQ�DW�ZKLFK�D��VHW�RI��GDWD�ZLOO�EH�PHDVXUHG��)RU�9(6�VWDWLRQ��
D VWDWLRQ� LV� D� FHQWHU� SRLQW� RI� WKH� FRQILJXUDWLRQ�� 6WDWLRQ� QXPEHU� LV� D� ODEHO�
UHSUHVHQWLQJ� WKH� VWDWLRQ�� IRU� H[DPSOH� 6�� LQ� WKH� IROORZLQJ� ILJXUH�� 6RPH� WLPH��
6WDWLRQ�LV�FDOOHG�5HFRUG�3RLQW��
�

�� 3URILOH�
$ SURILOH�LV�D�OLQH�DORQJ�ZKLFK�WKHUH�DUH�VHYHUDO�VWDWLRQV�� ,Q�VRPH�FDVH��RQO\�RQH�
VWDWLRQ�VWD\V�RQ�D�SURILOH��*HQHUDOO\��D�SURILOH�LV�D�VWUDLJKW�OLQH��%XW�VRPH�WLPH��LW�
PD\�EH�D�FXUYH��
$QG�VWDWLRQV�RQ�WKH�SURILOH�PD\�EH�GLVWULEXWHG�HYHQO\��RU�VSDFHG�LQ�DQ�XQ�XQLIRUP�
PDQQHU��

�

�� .(<�
2XU�VRIWZDUH�FRQWDLQV�VHYHUDO�PRGXOHV��VXFK�DV�9(6��LQ�ORRS�7(0��07��$QG�HDFK�
RI�WKHVH�IXQFWLRQV�KDV�D���GLJLW�VHULDO�QXPEHU��7KLV���GLJLW�QXPEHU�LV�FDOOHG�.(<��
$QG�WR�XVH�D�SXUFKDVHG�PRGXOH��XVHU�VKRXOG�UHOHDVH�WKH�UHVWULFWLRQ�RI�WKH�PRGXOH�
E\�RXU�VXSSOLHG�.(<��2QO\�ZKHQ�LW�LV�FRUUHFWO\�LQSXW�IRU�D�FHUWDLQ�PRGXOH��ZLOO�WKH�
UHVWULFWLRQ�RI�WKH�PRGXOH�EH�UHOHDVHG��.(<�VKRXOG�EH�UHJLVWHUHG�ZKHQ�LW�LV�WKH�ILUVW�
WLPH�WR�UXQ�WKH�SURJUDP��.(<�FDQ�EH�JRW�IURP�WKH�DJHQW��

�
�� 'DQJOH�

'DQJOH�LV�D�86%�KDUGZDUH��7KH�GULYHU�VRIWZDUH�RI�WKH�86%�GDQJOH�PXVW�EH�GULYHQ�
DW�WKH�EHJLQQLQJ�RI�UXQQLQJ�RXU�DSSOLFDWLRQ�VRIWZDUH��$QG�GDQJOH�PXVW�EH�LQVWDOOHG�
GXULQJ�WKH�UXQQLQJ�RI�9(6�SURFHVVRU�DQG�LQWHUSUHWHU��

6��$ %0 1
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6\VWHP�,QVWDOO�

�

6\VWHP�,QVWDOO�
6\VWHP�UHTXLUHPHQW�

� 2SHUDWLRQ�V\VWHP� :LQGRZV���� 0H ;3�
0HPRU\� !��0�

&38� ,QWHO�3HQWLXP�SURFHVVRU�
�

3URJUDP�VXLWH��
��� � 'DQJOH� 86%�YHUVLRQ
��� � 6HWXS�'LVN�
��� � $XWKRUL]HG�.(<�IRU�9(6�

,QVWDOO�VWHSV�
7R�UXQ�9(6�����SURSHUO\��DQ�DXWKRUL]HG�GDQJOH�LV�QHFHVVDU\��$QG�WKHUH�DUH�

WZR�VWHSV�EHIRUH�UXQQLQJ�9(6������ �
�� 3URJUDP�VHWXS��
�� 'DQJOH��86%��LQVWDOOLQJ��
�

���6HWXS�SURJUDP�
n ,QVHUW�VHWXS�GLVN�LQWR�&'�5RP
o )LQG�GLUHFWRU\�QDPHG�??9(6�����LQ�WKH�GLVN
p (QWHU�WKH�VXEGLUHFWRU\�DQG�UXQ�VHWXS�SURJUDP�E\�GRXEOH�FOLFN�³6HWXS�H[H´
q )ROORZ�WKH�GLUHFWLRQV�RI�WKH�VHWXS�ZL]DUG�WR�WKH�HQG�RI�VHWXS��
�
$IWHU�VHWXS��DQ�LFRQ�RI�9(6�����ZLOO�DSSHDU�DW�WKH�GHVNWRS�RI�\RXU�FRPSXWHU��-XVW�

GRXEOH�FOLFN�LW�ZLOO�ODXQFK�9(6�����SURJUDP��
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2U� \RX� FDQ� UXQ� 9(6����� LQ� 6WDUWXS� PHQX� OLNH� WKLV�� ³6WDUWXS´�³3URJUDP�
)LOHV´�³*HR(OHFWUR�6\VWHP´�³9(6�SURFHVVRU�DQG�,QWHUSUHWHU´�

�

���'DQJOH�,QVWDOO�
����5XQ�86%�,QVWDOOHU�

:KHQ�LW¶V�WKH�ILUVW�WLPH�WR�LQVHUW�86%�GDQJOH�LQWR�\RXU�FRPSXWHU�SRUW��RSHUDWLRQ�
V\VWHP�ZLOO� SURPSW� ³1HZ�86%� GHYLFH� FRQQHFW�� SOHDVH� LQVHUW� GULYHU� GLVN«�´��2PLW�
WKHVH�ZDUQLQJ�DQG�)2//2:�IROORZLQJ�GLUHFWLRQ��

,QVHUW� DSSOLFDWLRQ� VRIWZDUH� &'� GLVN�� ILQG� WKH� VXEGLUHFWRU\� QDPHG� ³��?86%�
,QVWDOOHU´�� UXQ� SURJUDP� ³0LFUR'RJ,QVW'UY�H[H´�� DQG� IROORZLQJ� SURJUDP� LQWHUIDFH�
DSSHDUV��

,Q�WKH�DERYH�LQWHUIDFH��FKHFN�WKH�FKHFNER[�ODEHOHG�E\�³�´�DQG�³�´��WKHQ�FOLFN�WKH�
EXWWRQ�ODEHOHG�E\�³�´��:DLW�IRU�D�PRPHQW��WKH�GULYHU�SURJUDP�ZLOO�EH�LQVWDOOHG��$W�ODVW��
FOLFN WKH�EXWWRQ�ODEHOHG�E\�³�´�WR�ILQLVK�WKH�86%�GHYLFH�GULYHU�VRIWZDUH��
����,QVHUW�'DQJOH�LQWR�86%�SRUW�

,I� WKH� GHYLFH� GULYHU� ZDV� GULYHQ� FRUUHFWO\�� WKH� GDQJOH� ZRXOG� EH� UHFRJQL]HG� E\�
FRPSXWHU�� $QG� 86%� GHYLFH� LFRQ� ZLOO� DSSHDU� DW� WKH� ULJKW� ERWWRP� RI� ZLQGRZV��
2WKHUZLVH��UHSHDW�WKH�VWHS�GHVFULEHG�LQ�WKH�VHFWLRQ�³���´��

� ��� �
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����5HJLVWHU�6RIWZDUH�
7R� UHOHDVH� WKH� FRQVWUDLQ� RI� SXUFKDVHG� PRGXOH�� UXQ� ³3URJUDP� UHJLVWHU� DQG�

LQVWDOOHU´�LQ�WKH�6WDUWXS�PHQX�WKLV�ZD\��
� ³6WDUWXS´��³3URJUDP�)LOHV´��³*HR(OHFWUR�6\VWHP´��³3URJUDP�UHJLVWHU�DQG�

,QVWDOOHU´��7KH�LQVWDOOHU�LQWHUIDFH�DSSHDUV�DV��

2XU� V\VWHP� LV� D� PXOWL�PRGXOH� SURJUDP�� $QG� WKH� GDQJOH� LV� VKDUHG� E\� DOO� WKH�
SRVVLEOH�PRGXOHV��3UHVHQWO\��WKUHH�PRGXOHV�FDQ�EH�SXUFKDVHG�DQG�LQVWDOOHG�� �

X *HRHOHFWULFDO� YHUWLFDO� VRXQGLQJ� PHWKRG� IRU� 6FKOXPEHUJHU� RI� 7UL�SROH�
FRQILJXUDWLRQ��9(6��

Y 0LGGOH�JUDGLHQW�PHWKRG�RU�UHFWDQJOH�PHWKRG�0LGGOH�JUDGLHQW��
Z ,Q�ORRS�RU�FRLQFLGHQW�ORRS�WUDQVLHQW�HOHFWURPDJQHWLF�PHWKRG�,QORRS�7(0��

�
)RU HDFK�GDQJOH� DQG� HDFK�PRGXOH��ZH� VXSSO\� XQLTXH�NH\� WR� UHJLVWHU� \RXU� SURJUDP��
3OHDVH�DVN�DJHQW�IRU�PRGXOH�.(<�ZKHQ�SXUFKDVLQJ�PRGXOH�� �
7R�UHJLVWHU�D�PRGXOH��IROORZLQJ�GLUHFWLRQV�EHORZ��

� (QWHU�GDQJOH�VHULDO�QXPEHU�DW�³'DQJOH�61´�ER[��'DQJOH�61�FDQ�EH�IRXQG�DW�
WKH�EDFN�RI�HDFK�GDQJOH��)RU�H[DPSOH��OLNH�³*(����´��61�LV������

� &KHFN�WKH�PRGXOH�\RX�SXUFKDVHG��DQG�UHSODFH�WKH�NH\�QXPEHU�RI�WKH�PRGXOH�
ZLWK WKH�.(<�VXSSOLHG�E\�DJHQW�� �
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� &OLFN�³,QVWDOO�'DQJOH´�WR�FRPSOHWH�WKH�LQVWDOO��
�
����)$4V��
� ��61�HUURU� ,I�WKH�61�LV�QRW�FRPSDWLEOH�ZLWK�WKDW�RI�GDQJOH�EDFN��DQ�HUURU�KDSSHQV��

� .(<�HUURU��,I�PRGXOH�.H\�HUURU��IROORZLQJ�EHORZ�GLUHFWLRQV��

*HQHUDOO\��WKH�DERYH�HUURU�PD\�EH�GXH�WR�WKH�IDLOXUH�RI�GHYLFH�GULYHU�SURJUDP�QRW�
LQVWDOOHG��$� EHVW�ZD\� WR� WDFNOH� WKH� SUREOHP� LV� UHSHDW� WKH� VWHSV� LQ� VHFWLRQ� ³���´� DQG�
³���´��

�
����$77(17,21V�

� 7R� UXQ� WKH� 9(6����� FRUUHFWO\�� \RX� PXVW� GULYH� WKH� GDQJOH� DQG� UHJLVWHU� WKH�
SXUFKDVHG�PRGXOH�DW� WKH� ILUVW� WLPH��$QG�RQFH� WKH�GDQJOH� LQVWDOOHG��9(6�����FDQ�EH�
UXQ DW�DQ\�WLPH��

� 'XULQJ�WKH�SURJUDP�UXQQLQJ��WKH�GDQJOH�VKRXOG�EH�FRQQHFWHG�RQ�\RXU�FRPSXWHU��
RWKHUZLVH��WKH�SURJUDP�ZLOO�UXQ�LQ�ZURQJ�VWDWH��DQG�VRPHWLPH�FDXVH�GDWD�ORVW�RI�\RXU�
GDQJOH��
�
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9(6�����
���9(6�����8VHU�,QWHUIDFH�

���6WDUWXS�

����/DXQFK�9(6������FOLFN�WKH�VKRUWFXW�LFRQ� DW�WKH�GHVNWRS��7KH�LQWHUIDFH�LV�OLNH����

0HQX�
WRROV�

VWDWLRQV�RQ�D�SURILOH� � � � � � � � � � � � � � � � � � � � ZRUNLQJ�DUHD�
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����&OLFN� RQ�WKH�WRROEDU�RI�9(6�����LQWHUIDFH�DQG�VHOHFW�D�GHVLUHG�9(6�ILOH��DQG�RSHQ�
WKH�ILOH��1RZ�WKH�LQWHUIDFH�DSSHDUV�DV�WKH�IROORZLQJ��1RWLFH�WKDW�WKH�VWDWLRQV�LQ�WKH�RSHQHG�SURILOH�
DSSHDU�DW�WKH�OHIW�SDQHO�RI�WKH�SURJUDP��

����&OLFN�DQ\�VWDWLRQ��IRU�H[DPSOH��³6�´��LQ�6WDWLRQ�/LVW��$�FKLOG�ZLQGRZ�ZLOO�DSSHDU�IRU�XVHU�
WR� LQYHUVH� �'� PRGHO� IRU� ³6�´ VWDWLRQ�� DQG� WRROEDU� FKDQJHV�� FOLFN� WR� LQYHUVH� �'� PRGHO�
DXWRPDWLFDOO\��

�����&OLFN� WR� LQYHUVH�SURILOH� LQ��'�PRGHO�PRGH�DXWRPDWLFDOO\��$IWHU�HDFK� LWHUDWLRQ�� WKH�
LQYHUVHG�PRGHO�ZLOO�EH�VKRZQ�LQ�FRORU�PDS�LQ�D�FKLOG�ZLQGRZ��*HQHUDOO\����WLPH�LWHUDWLRQ�ZLOO�EH�
XVHG�WR�JHQHUDWH�ILQDO�PRGHO��
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�

���7RROV�LQ��'�LQYHUVLRQ�ZLWK�9(6�����
7R�LQYHUVH�D��'�LQYHUVLRQ�RI�D�SURILOH��XVHU�FDQ�VLPSO\�RSHQ�D�ILOH�DQG�H[HFXWH��'�

LQYHUVLRQ� IXQFWLRQ�� &XUUHQWO\�� D� SURILOH� RI� DW�PRVW� ��� VWDWLRQV� FDQ� EH� LQYHUVHG�ZLWK�
9(6������+RZHYHU��WR�LQYHUVH�ZLWK��'�PRGH��WKHUH�DUH�DW�OHDVW���VWDWLRQV�RQ�D�SURILOH��

,QYHUVLRQ�FRQYHUJHQFH�FDQ�EH�UHDFKHG�DIWHU���WR���LWHUDWLRQV�� �
7R�H[HFXWH��'�LQYHUVLRQ��MXVW�FOLFN� DIWHU�D�SURSHU�9(6�ILOH�RSHQHG��7KH��'�

PRGHO VHFWLRQ�RI�SUHVHQW�SURILOH�ZLOO�EH�GUDZQ� LQ� D� FKLOG�ZLQGRZ��$QG� DW� WKH� VDPH�
WLPH�� D�'26�PRGH�SURJUDP�FDOOHG�9(6�':�ZLOO� UXQ��$QG� WKH� LQYHUVLRQ� UHVXOWV� RI�
HDFK�LWHUDWLRQ�ZLOO�EH�XSGDWHG�LQ�WKH�FKLOG�ZLQGRZ�VLPXOWDQHRXVO\�� �

2QFH��'�LQYHUVLRQ�VWDUWXS��WKH�LQYHUVLRQ�VWDWH�ZLOO�DSSHDU�LQ�WKH�VWDWXV�EDU�DW�WKH�
ERWWRP RI�ZLQGRZ�VR�WKDW�XVHU�FDQ�NQRZ�ZKDW�WKH�LQYHUVLRQ�SURFHVV�LV��

:KHQ� LQYHUVLRQ� FRPSOHWHV�� 9(6�':� ZLOO� FORVH� DXWRPDWLFDOO\�� $QG� XVHU� FDQ�
SURFHVV�WKH�LQYHUVLRQ�UHVXOW�OLNH�FRS\��SULQW��VDYH�DQG�HWF��

)XQFWLRQV�RI�WKH�WRROV�LQ��'�FKLOG�ZLQGRZ��
VDYH�LQYHUVLRQ�UHVXOW�LQ�;<=�IRUPDW�RU�%03�IRUPDW�
3ULQW��'�PRGHO�VHFWLRQ�ZLWK�XVHU�VSHFLILHG�VFDOH�
)LOO�RU�FKDQJH�ILOO�PRGH�
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=RRP�LQ�WKH�PRGHO�VHFWLRQ�
=RRP�RXW�WKH�PRGHO�VHFWLRQ�
5HGUDZ�WKH�PRGHO�VHFWLRQ�
&KDQJH�PRGHO�VHFWLRQ�VL]H�
&RS\�PRGHO�VHFWLRQ�WR�FOLSERDUG�IRU�WKLUG�SDUW�VRIWZDUH�OLNH�0LFURVRIW�2IILFHV�

RU 3DLQW%UXVK�HWF��

����'�LQYHUVLRQ�ZLWK�9(6�����
�'�LQYHUVLRQ�RI�9(6�����FDQ�EH�GRQH�LQ�WZR�ZD\V��RQH�LV�LQWHUDFWLYH�

LQYHUVLRQ� ZKLFK� FDQ� EH� GRQH� WKURXJK� GLDORJ� LQWHUDFWLRQ� RU� PRXVH�

LQWHUDFWLRQ��$QG�DQRWKHU�LV�DXWRPDWLF�LQYHUVLRQ���

,QWHUDFWLYH�LQYHUVLRQ�FDQ�VXSSO\�DQ�LQLWLDO�PRGHO�IRU��'�DXWRPDWLF�

LQYHUVLRQ��

����:KDW�LV��'�PRGHO"�
�'�PRGHO��RIWHQ�FDOOHG�OD\HUHG�HDUWK��LV�D�EDVLF�JHR�HOHFWULFDO�

VHFWLRQ� LQ� WKH� LQWHUSUHWDWLRQ� RI� HOHFWULFDO� PHWKRG�� $QG� LW� FDQ� EH�

UHSUHVHQWHG�E\�UHVLVWLYLW\�DQG�WKLFNQHVV�RI�HDFK�OD\HU���

�

U��K�
U��K�
« «�

U1�f
�'�PRGHO�LV�WKH�EHVW�DSSUR[LPDWLRQ�RI�UHDO�JHRORJLFDO�SUREOHP�ZKHQ�

ZRUNLQJ�LQ�WKH�LQWHULRU�RI�D�EDVLQ��,Q�RWKHU�HQYLURQPHQWV���'�PRGHO�FDQ�

VXSSO\�D�UHIHUHQFH�WR�LQWHUSUHW��

:KHQ�LQYHUVLQJ�ZLWK��'�PRGHO��WKH�OD\HU�QXPEHU��UHVLVWLYLW\�DQG�

WKLFNQHVV�RI�HDFK�OD\HU�RI�LQLWLDO��'�PRGHO�FDQ�EH�GHWHUPLQHG�E\�UHDO�

JHRORJLFDO�LQIRUPDWLRQ�RU�PHDVXUHG�9(6�FXUYHV��)RU�H[DPSOH��D�.�W\SH�FXUYH�

PD\ EH�IURP�D�WKUHH�OD\HUHG�PRGHO��

6�p$ %�
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,QLWLDOO\��WKH��'�PRGHO�RI�HDFK�9(6�FXUYH�LV�WKUHH�OD\HUHG�HDUWK��

$QG XVHU�FDQ�FKDQJH�LW�WKURXJK�IROORZLQJ�PHWKRGV�WR�JHW�D�SURSHU�PRGHO��

����,QWHUDFWLYH�,QYHUVLRQ�ZLWK�GLDORJV�
7R�FKDQJH��'�PRGHO�SDUDPHWHUV�ZLWK�GLDORJ��XVHU�VKRXOG�UHFRJQL]H�WKH�

�' LQYHUVLRQ�WRROV�RQ�WRRO�ER[��

,QVHUW�D�QHZ�OD\HU�EHORZ�SUHVHQW�OD\HU��2QFH�FOLFNHG��D�GLDORJ�

DSSHDUV�IRU�XVHU�WR�VHW�QHZ�OD\HU�SDUDPHWHUV��

'HOHWH�SUHVHQW�OD\HU��GHIDXO�LV�WKH�ILUVW�OD\HU��

&KDQJH�OD\HU�UHVLVWLYLW\�
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&KDQJH�SUHVHQW�OD\HU�WKLFNQHVV��

����,QWHUDFWLYH�LQYHUVLRQ�ZLWK�PRXVH�
0RXVH�LQWHUDFWLRQ�LV�D�PXFK�PRUH�HDV\�ZD\�WR�FRPSOHWH�WKH��'�LQYHUVLRQ�LQ�

D UHODWLYHO\�ODUJH�HUURU��$QG�WR�GR�WKLV��XVHU�VKRXOG�NQRZ�VRPH�QRPHQFODWXUHV�

LQ WKH�VFKHPDWLF�JUDSK�LQ�WKH�QH[W�SDJH��

���0RGHO�]RQH��PRGHO�FXUYH�LV�SORW�LQ�WKLV�]RQH��DQG�PRXVH�LQWHUDFWLRQ�FDQ�

EH GRQH�RQO\�LQ�WKLV�]RQH��

���'DWD�]RQH��REVHUYHG�ILHOG�GDWD�FXUYH�DQG�WKHRUHWLFDO�UHVSRQVH�RI�WKH�

PRGHO�LQ�WKH�0RGHO�]RQH�ZLOO�EH�GUDZQ�LQ�WKLV�]RQH��$QG�WKH\�DUH�GLVWLQJXLVKHG�

E\ 52�DQG�57��

���/D\HU�UHVLVWLYLW\��WKH\�DUH�VRPH�YHUWLFDO�OLQHV�LQ�PRGHO�]RQH��)RU�

H[DPSOH��LQ�WKH�SORW�RI�IROORZLQJ�SDJH��WKH�PRGHO�KDV�WKUHH�OD\HUV��VR�WKHUH�

DUH�WKUHH�YHUWLFDO�OLQHV��

���/D\HU�WKLFNQHVV��7KH\�DUH�UHSUHVHQWHG�E\�WKH�KRUL]RQWDO�OLQHV�ZKLFK�DUH�

WKH�ERWWRP�IDFH�RI�HDFK�OD\HU��)RU�WKH�ODVW�OD\HU��WKH�ERWWRP�IDFH�LV�QRW�GUDZQ�

EHFDXVH�RI�WKH�LQILQLWH�WKLFNQHVV��

���)LWWLQJ�(UURU��)RU�HDFK�PRGHO��WKHUH�LV�D�WKHRUHWLFDO�9(6�FXUYH��ZKLFK�

LV UHSUHVHQWHG�E\�VROLG�OLQH�RU�ODEHOHG�³57´ LQ GDWD�]RQH��7KH�506�HUURU�EHWZHHQ�

WKLV�FXUYH�DQG�REVHUYHG�FXUYH�LV�FDOOHG�ILWWLQJ�HUURU��7KLV�HUURU�LV�SORW�DV�

³HUU ´�



9(6�����

���

������&KDQJH�D�/D\HU�WKLFNQHVV�
,Q�RUGHU�WR�FKDQJH�D�OD\HU�WKLFNQHVV��IRU�H[DPSOH��WKH�ILUVW�OD\HU�

WKLFNQHVV��\RX�PRYH�WKH�PRXVH�ULJKW�WR�WKH�ERWWRP�LQWHUIDFH�RI�WKH�ILUVW�

OD\HU��ZKLFK�LV�WKH�ILUVW�KRUL]RQWDO�OLQH�LQ�PRGHO�]RQH��DQG�FOLFN�GRZQ�

OHIW�PRXVH�EXWWRQ��WKH�FXUVRU�ZLOO�FKDQJH�WR�EH�OLNH�� LQ WKH�IROORZLQJ�

ILJXUH��.HHS�PRXVH�EXWWRQ�GRZQ�DQG�PRYH�LW�XS�RU�GRZQ��WKH�WKLFNQHVV�RI�

WKH ILUVW�OD\HU�ZLOO�FKDQJH�DW�VDPH�WLPH��DQG�FXUUHQW�OD\HU�WKLFNQHVV�ZLOO�

EH VKRZQ�LQ�WKH�VWDWXV�EDU�DW�WKH�ERWWRP�RI�ZLQGRZ��5HOHDVH�WKH�EXWWRQ�

DW DQ�DSSURSULDWH�SRVLWLRQ��WKH�DSSDUHQW�UHVLVWLYLWLHV�RI�WKH�FKDQJHG�

PRGHO�ZLOO�EH�FDOFXODWHG�DQG�GUDZQ�LQ�GDWD�]RQH�WR�VKRZ�WKH�ILWQHVV��

0RGHO�]RQH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 'DWD�]RQH�

�VW OD\HU�

�QG OD\HU�

/DVW�OD\HU�

�

5HV�
7KLFNQHVV
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������&KDQJH�D�OD\HU�UHVLVLWLYLW\�
0RYH�FXUVRU�RQ�WKH�YHUWLFDO�OLQH�RI�WKH�OD\HU�ZKLFK�ZLOO�EH�FKDQJHG�

DQG GRZQ�FOLFN�OHIW�PRXVH�EXWWRQ��IRU�H[DPSOH��IRU�WKH�ILUVW�OD\HU��WKH�

ILUVW�YHUWLFDO�OLQH��WKH�PRXVH�WXUQV�WR�EH��LQ�WKH�IROORZLQJ�ILJXUH��0RYH�

PRXVH�ULJKW�DQG�OHIW�WR�DQ�DSSURSULDWH�SRVLWLRQ��UHOHDVH�WKH�EXWWRQ��D�

QHZ PRGHO�LV�FUHDWHG��$QG�WKH�FRUUHVSRQGLQJ�WKHRUHWLFDO�9(6�FXUYH�ZLOO�

EH UHHYDOXDWHG�DQG�WKH�ZKROH�SORW�LQ�GDWD�]RQH�ZLOO�EH�XSGDWHG�WR�VKRZ�

WKH QHZ�ILW��

�����'�DXWRPDWLF�,QYHUVLRQ� �
2QFH� JHWWLQJ� DQ� DSSURSULDWH� LQLWLDO�PRGHO� IURP� LQWHUDFWLYH� LQYHUVLRQ�� \RX� FDQ�

LQYHUVH�WKH�VRXQGLQJ�GDWD�ZLWK�WKH�PRGHO�DXWRPDWLFDOO\��7R�GR�WKLV�� MXVW�FOLFN� WR�
H[HFXWH��'� LQYHUVLRQ��7KH� LQYHUVLRQ�RI��'� LV�YHU\� IDVW�� WKH� LQYHUVLRQ� UHVXOWV�FDQ�EH�
VHHQ�IURP�WKH�GDWD�ILWWLQJ�LQ�WKH�GDWD�]RQH�LPPHGLDWHO\��

,I�WKH�LQLWLDO�PRGHO�LV�QRW�DSSURSULDWH��WKH�PLVILW�HUURU�PD\�EH�ODUJH��IRU�H[DPSOH��
!����RU�WKH�SURJUDP�PD\�ZDUQ�WKDW�WKH�LQLWLDO�PRGHO�LV�QRW�DSSURSULDWH��$W�WKLV�WLPH��
\RX�VKRXOG�FKDQJH�WKH�PRGHO�E\�PRXVH�RU�GLDORJ�DQG�WU\�DJDLQ��

����&RQVWUDLQHG��'�,QYHUVLRQ�
%HFDXVH�RI�WKH�QRQ�XQLTXHQHVV�RI�JHRSK\VLFDO�GDWD�LQYHUVLRQ��D�VRXQGLQJ�FXUYH�

FDQ�EH�ILW�E\�VHYHUDO�PRGHOV��7KLV�PD\�SX]]OH�LQWHUSUHWHU�EHFDXVH�KH�FRXOG�QRW�GHFLGH�
ZKLFK� RQH� LV� EHWWHU� WKDQ� RWKHUV��$QG� VRPH� WLPH�� XVHU� KDV� JRW� VRPH� LQIRUPDWLRQ� RI�
ORFDO�JHRORJ\�DQG�ZDQWV�WR�DGG�WKLV�NQRZOHGJH�WR�WKH�LQYHUVLRQ�UHVXOW�� �

,Q� 9(6������ WKLV� FDQ� EH� GRQH� E\� ³FRQVWUDLQHG� LQYHUVLRQ´ E\� VHW� LQYHUVLRQ�

�
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FRQWUROV�WKURXJK�WKH�GLDORJ�EHORZ�E\�FOLFNLQJ�

,Q�WKH�DERYH�GLDORJ��\RX�FDQ�VHW�SDUDPHWHU�UDQJH�E\�FKDQJH�WKH�³'RZQ´ OLPLW�RU�
³83´ OLPLW�RI�WKH�³5HV�UDQJH´ RU�³7KLFNQHVV�UDQJH´ WR�FRQVWUDLQHG�LQYHUVLRQ�UHVXOW��
)RU H[DPSOH��IURP�ORJJLQJ�UHVXOW�WKDW�WKH�UHVLVLWLYLW\�RI�WKH�VHFRQG�OD\HU�LV���� P�: �
VR� LQ� WKH� ³5HV� UDQJH´� \RX� FKDQJH� WKH� UHVLVWLYLW\� ³'RZQ´ DQG� ³83´ OLPLW�RI� WKH���
OD\HU� WR� WKH� VDPH� YDOXH� RI� ��� P�: � 7KHQ� GXULQJ� WKH� LQYHUVLRQ�� WKH� VHFRQG� OD\HU�
UHVLVWLYLW\�ZLOO�EH�FRQVWUDLQHG�WR���� P�: � ,Q�WKH�VDPH�ZD\�� � \RX�FDQ�VHW�GDWD�UDQJH�
IRU RWKHU�SDUDPHWHUV�LI�QHFHVVDU\��

&KHFN�³&RQVWUDLQHG´ WR�LQYHUVH�ZLWK�FRQVWUDLQHG�PHWKRG��
&OLFN�2. WR DFFHSW�WKH�FRQVWUDLQWV�DQG�UXQ�LQYHUVLRQ�DJDLQ�E\�FOLFN� �
1RWLFH� WKDW� LQ� WKH� GLDORJ�� XVHU� FDQ� VHOHFW� ³LQYHUVLRQ� PHWKRG´�� RQH� LV� ³69'�

PHWKRG´��DQG�WKH�RWKHU�LV�³2FFDP¶V�PHWKRG´��$QG�RQFH�2FFDP¶V�PHWKRG�LV�VHOHFWHG��
LQYHUVLRQ�ZLOO�FUHDWH�D�VPRRWK�PRGHO�DQG�FRQVWUDLQV�ZLOO�WDNH�QR�HIIHFW��

����6SHHGXS�,QYHUVLRQ�
,I�WKHUH�DUH�WRR�PDQ\�VWDWLRQV�RQ�D�SURILOH��WKH�DERYH�VWDWLRQ�E\�VWDWLRQ�LQYHUVLRQ�

PD\�EH�WRR�ERWKHUHG��9(6�����JLYHV�\RX�WZR�ZD\V�WR�ZRUN�KDSSLO\�� �

������,QYHUVH�ZLWK�RWKHU�PRGHOV�
2QFH� DQ� LQYHUVLRQ�RI� D� VRXQGLQJ� FXUYH� IRU� D� FHUWDLQ� VWDWLRQ� VXFFHVVHV�� DQG� LQ�
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WKLV VWDWLRQ�FKLOG�ZLQGRZ��ZH�ILUVW�ULJKW�FOLFN�PRXVH�EXWWRQ�LQ�WKH�VDPH�LQYHUVLRQ�FKLOG�
ZLQGRZ��$�SRSXS�PHQX�DSSHDUV��FOLFN�³6DYH�FXUUHQW�PRGHO´ WR�VDYH�LQYHUVHG�UHVXOW�
WR PDLQ�ZLQGRZ�IRU�VDYH�DQG�RWKHU�XVH��)RU�H[DPSOH��ZH�KDYH�LQYHUVHG�VWDWLRQ�6�� ��
$QG�ZH�VDYH�WKH�UHVXOWV��

1RZ� FOLFN� ³6�´ LQ� WKH� ³6WDWLRQV� /LVW´� LQ� WKH� PDLQ� ZLQGRZ�� WKH� LQYHUVLRQ�
ZLQGRZ�IRU�6��DSSHDUV��&OLFN�ULJKW�PRXVH�EXWWRQ�LQ�6��FKLOG�ZLQGRZ�WR�ODXQFK�SRSXS�
PHQX��VHOHFW�³,QYHUVH�ZLWK�RWKHU�PRGHOV´�WR�EULQJ�XS�GLDORJ�OLNH�WKLV�

,Q�WKH�ULJKW�SDQHO�RI�WKH�GLDORJ��DSSDUHQW�UHVLVWLYLW\�RI�REVHUYHG�VRXQGLQJ�GDWD�LV�
VKRZQ� E\� VROLG� FLUFOHV�� $QG� WKH� DSSDUHQW� UHVLVWLYLW\� RI� WKH� VWDWLRQ�� KHUH� LV� 6�� LQ�
³6HOHFW�D�6WDWLRQ´�LQ�WKH�OHIW�SDQHO�DSSHDU�LQ�UHG�OLQH��

%\�GURS�GRZQ�VWDWLRQ�OLVWER[�DQG�VHOHFW�D�VWDWLRQ��WKH�VWDWLRQ�FXUYH�DSSHDU�DQG�
WKH�GLVFUHSDQF\�LV�VKRZQ��:H�FDQ�VHOHFW�D�VWDWLRQ�ZKRVH�VRXQGLQJ�FXUYH�LV�WKH�FORVHVW�
WR WKDW�RI�WKH�SUHVHQW�VWDWLRQ��$QG�FOLFN�2.�WR�XVH�LWV��'�PRGHO�WR�EH�WKH�LQLWLDO�PRGHO�
RI SUHVHQW� VWDWLRQ��)RU� H[DPSOH�� DIWHU� FRPSDULVRQ��ZH� IRXQG� WKDW� WKH� FXUYH�RI�6�� LV�
YHU\� FORVH� WR� WKDW� RI� SUHVHQW�6���$IWHU�2.�� WKH� 6��ZLOO� XVH� WKH�PRGHO� RI�6�� DV� WKH�
LQLWLDO�PRGHO��

7KHQ� LI� WKH�PRGHO� LV� DSSURSULDWH�� MXVW� FOLFN� WR� LQYHUVH� SUHVHQW� GDWD�� $QG�
DIWHU�LQYHUVLRQ��³6DYH�FXUUHQW�PRGHO´�ZLWK�SRSXS�PHQX��
������,QYHUVH�DOO�GDWDV�

$QRWKHU� LQYHUVLRQ� VSHHGXS� LV� ³,QYHUVH� DOO� GDWD´�� ,Q� RUGHU� WR� GR� WKLV�� LQ� WKH�
³6WDWLRQ�/LVW´�DUHD�RI�WKH�PDLQ�ZLQGRZ��ULJKW�FOLFN�WR�SRS�XS�D�PHQX��VHOHFW�³,QYHUVH�
DOO�GDWD´� DIWHU�WKH�FORVH�RI�DOO�RSHQHG�FKLOG�ZLQGRZ��WKH�IROORZLQJ�GLDORJ�LV�ODXQFKHG��
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6HWWLQJ� WKH� QHFHVVDU\� SDUDPHWHUV�� FOLFN� ³6WDUW´�� SURJUDP� ZLOO� H[HFXWH� EDWFK�
LQYHUVLRQ� RI� DOO� VWDWLRQV�� $QG� RQFH� WKH� LQYHUVLRQ� VWDUWXS�� DQ� LQYHUVLRQ� SURFHVVLQJ�
GLDORJ�LV�JHQHUDWHG�WR�VKRZ�WKH�SURJUHVV��

$IWHU� DOO� VRXQGLQJ� GDWD� DUH� LQYHUVHG�� D� �'�PRGHO� VHFWLRQ� FKLOG� ZLQGRZ�ZLOO�
VKRZ�LQ�WKH�IROORZLQJ�SDJH��
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���3ORWV�DQG�GUDZLQJV�
:LWK�WKH�KHOS�RI�9(6����� XVHU�FDQ�GUDZ�DQG�SORW�PDQ\�VWDQGDUG�SORWV�RI�YHUWLFDO�

VRXQGLQJ�UHVXOWV��VXFK�DV�VRXQGLQJ�FXUYHV��SVHXGR�VHFWLRQ��DQG�HWF��

����6RXQGLQJ�&XUYH�
,Q�WKH�SURJUDP�ILOH�PHQX��FOLFN�³3ORWV´�WR�GURS�GRZQ�VXEPHQX��FKRVH�³6RXQGLQJ�

&XUYHV´�VXE�PHQX��WKH�ORJ�ORJ�����FP�PRGXOH�JUDSK�RI�WKH�GDWD�IRU�D�VWDWLRQ�ZLOO�EH�
GUDZQ�LQ�WKH�FKLOG�ZLQGRZ��

8VHU� FDQ� FKRVH� VWDWLRQV� WR� SORW�� DQG� GHWHUPLQH� ZKLFK� SDUDPHWHU� WR� SORW�� DQG�
VSHFLI\�D�OHJHQG�IRU�WKH�SDUDPHWHU��&OLFN�³$SSO\´�WR�GUDZ�WKH�SORW�V���

2QFH�WKH�SORW�LV�GUDZQ��LW�FDQ�EH�FRSLHG��SULQW��RU�VDYH�DV�EPS�ILOH��
,I� WKH�ILOH� LV�RQO\�IRU�DSSDUHQW� UHVLVWLYLW\�VRXQGLQJ�� WKHUH� LV�RQO\�RQH�SDUDPHWHU��

DSSDUHQW�UHVLVWLYLW\�FDQ�EH�GUDZQ��%XW�LI�WKH�VRXQGLQJ�LV�,3�VRXQGLQJ��H[FHSW�DSSDUHQW�
UHVLVLWLYLW\�SDUDPHWHU��WKHUH�DUH�FKDUJHDELOLW\��KDOI�GHFD\�WLPH��DQG�HWF���FDQ�EH�GUDZQ�
RQ D�VDPH�SORW��
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+HUH�LV�DQ�H[DPSOH�RI�WKH�VRXQGLQJ�FXUYH��

/LQH�SURSHUW\�FDQ�DOVR�EH�FKDQJHG�WKURXJK�D�GLDORJ�E\�VHOHFW�D�SDUDPHWHU�SORW��
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�����'�PRGHO�VHFWLRQ�
2QFH� ³,QYHUVH� DOO� GDWD´� FRPSOHWH�� RU� E\� FOLFNLQJ� ³3ORWV´�� ³,QYHUVHG� PRGHO�

VHFWLRQ´�� RU� ULJKW� FOLFN� LQ� WKH� ³6WDWLRQ� /LVW´� ]RQH� WR� SRS� XS� D� SRSXS� PHQX�� FOLFN�
³,QYHUVHG�PRGHO�VHFWLRQ´��D�FKLOG�ZLQGRZ�IRU� WKH� LQYHUVHG�PRGHOV�RI�DOO�VWDWLRQV�RQ�
WKH�SUHVHQW�SURILOH�ZLOO�EH�RSHQHG�� �

$QG� D� PHQX� FDOOHG� ³0RGHO� 6HFWLRQ´� LV� DGGHG� WR� WKH�PDLQ� ZLQGRZ�PHQX�� DQG�
WKURXJK� ZKLFK�� WKH� DSSHDUDQFH� RI� WKH� LQYHUVHG� PRGHO� VHFWLRQ� FDQ� EH� FKDQJHG� DV�
GHVLUHG��

����3VHXGR�VHFWLRQ�
2QFH�D�VRXQGLQJ�GDWD�ILOH� LV�RSHQHG�� WKH�DSSDUHQW� UHVLVWLYLW\�3VHXGR�VHFWLRQ�FDQ�

EH GUDZQ�E\�FOLFN�³3ORW´�� ³3VHXGR�VHFWLRQ´��WKH�3VHXGR�VHFWLRQ�ZLOO�EH�GUDZQ�LQ�D�
FKLOG ZLQGRZ��,QLWLDOO\��WKH�\�D[LV��UHSUHVHQWLQJ�$%���RU�'HSWK��LV�LQ�OLQHDU�IRUPDW��6R�
WKH�LFRQ� LV�GRZQ��&OLFN� LFRQ��WKH�3VHXGR�VHFWLRQ�ZLOO�EH�GUDZQ�LQ�ORJ�IRUPDW�
IRU�\�D[LV��

7KH�3VHXGRVHFWLRQ�FDQ�EH�]RRPHG�LQ �RXW � RU�WR�DQ\�RWKHU�VL]H � $QG�LW�FDQ�
DOVR�EH�FRSLHG � SULQWHG � DQG�VDYHG �

$QG�WKH�FRQWRXUV�FDQ�EH�ILOO�E\�FOLFNLQJ� � $QG�FDQ�EH� UHFUHDWHG�E\�FUHDWLQJ�
QHZ JULG � DQG�QHZ�FRQWRXU� �

$QG�WHUUDLQ�FDQ�EH�DGGHG�WR�WKH�3VHXGR�VHFWLRQ�E\�FOLFNLQJ� � $QG�H[DPSOHV�RI�
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WKLV DFWLRQ�DUH�

1R�WHUUDLQ�DGGHG�

7HUUDLQ�DGGHG�
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7HUUDLQ�DGGHG�

)LOOHG�ZLWK�WHUUDLQ�DGGHG�
�
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���0HQXV�DQG�7RROV�RI�9(6�����
����0HQXV�

)LOH�
1HZ�  � 1HZ�GDWD�ILOH�ZLWK�NH\ERDUG�RU�56����
2SHQ�  � 2SHQ�D�ROG�YHV�RU�GDWD�ILOH�
6DYH�  � 6DYH�GDWD�DQG�PRGHO�WR�D�YHV�ILOH�
6DYH�DV�YHV�  6DYH�GDWD�ILOH�WR�EH�D�YHV�ILOH�
&ORVH�3UHVHQW�VWDWLRQ�  &ORVH�FXUUHQW��'�LQYHUVLRQ�ZLQGRZ� �
&ORVH�SURILOH�  &ORVH�DOO�WKH�ZRUNLQJ�ZLQGRZ��VDYH�WKH�PRGHO�DQG�

GDWD��
3ULQWHU�  � 6HWXS�3ULQWHU�
3ULQW�  � 3ULQW�
([LW�  � &ORVH�9(6�����
�
3ORWV�
6RXQGLQJ�&XUYHV�  � 'UDZ� /RJ�/RJ� FXUYH� IRU� DSSDUHQW� UHVLVWLYLW\� LQ�

����FP�PRGXOH�
3VHXGR�VHFWLRQ�  3VHXGR�VHFWLRQ�RI�DSSDUHQW�UHVLVWLYLW\�
3VHXGR�VHFWLRQ�RI�(WDV�  � &KDUJHDELOLW\�3VHXGR�VHFWLRQ�
3VHXGR�VHFWLRQ�RI�5�  
3VHXGR�VHFWLRQ�RI�7+�  � �
3VHXGR�VHFWLRQ�RI�7'�  � �
3VHXGR�VHFWLRQ�RI�=S�  � �
&RQWRXUV�RI�(TXDO�$%���  &RQWRXU� PDS� RI� D� FHUWDLQ� SDUDPHWHU� LQ� D�

ZRUNLQJ�DUHD�IRU�D�VDPH�$%���
,QYHUVHG�PRGHO�VHFWLRQ�  'UDZ� �'� PRGHO� VHFWLRQ�� FDQ� LQFOXGH� GDWD� W\SH�

SORWV��PRGHO�FXUHV�LQ�OLQH�RU�KLVWRJUDP�PRGH�
�
1RWHV
³3ORWV´ PHQX�KDV�VL[�PHQX�LWHPV�RI�3VHXGR�VHFWLRQ��,I�D�9(6�ILOH�LV�RSHQHG��RQO\�

DSSDUHQW� UHVLVWLYLW\� 3VHXGR�VHFWLRQ� FDQ� EH� GUZDQ�� %XW� LI� D� '$7� ILOHG� RSHQHG��
SHUVXGHR�VHFWLRQV�RI�VL[�GLIIHUHQW�SDUDPHWHUV�FDQ�EH�GUDZQ��

�
,'�,QYHUVLRQ�
1HZ�OD\HU�WKLFNQHVV�  &KDQJH�WKH�WKLFNQHVV�RI�FXUUHQW�OD\HU�
1HZ�OD\HU�UHVLVWLYLW\�  0RGLI\�FXUUHQW�OD\HU�UHVLVLWLYLW\�
,QVHUW�QHZ�OD\HU�  ,QVHUW�QHZ�OD\HU�LQWR�SUHVHQW�PRGHO�
'HOHWH�FXUUHQW�OD\HU�  'HOHWH�FXUUHQW�OD\HU�IURP�SUHVHQW�PRGHO�
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,QYHUVLRQ�FRQWUROOHUV�  6HW�LQYHUVLRQ�SDUDPHWHUV�
,QYHUVH�  ([FXWHU�DXWRPDWLF��'�LQYHUVLRQ�
�
*UDSK�FRQWURO�
7LWOH�  &KDQJH�SORW�WLWOH�
5HIUHVK�  5HGUDZ�FXUUHQW�PRGHO�DQG�FXUYHV�
&RS\�  &RS\��'�PRGHO�SORW�DQG�GDWD�FXUYHV�WR�FOLSERDUG�

DV�LPDJH�ZKLFK�FDQ�EH�XVHG�E\�WKLUG�SDUW�VRIWV��
�
�'�6HFWLRQ�&RQWURO�
5HIUHVK�  5HGUDZ��'�UHVLVWLYLW\�PRGHO�VHFWLRQ�
=RRP�LQ� � =RRP�LQ�PRGHO�VHFWLRQ�
=RRP�RXW�  =RRP�RXW�PRGHO�VHFWLRQ�
2II�VHW�  0RYH�VHFWLRQ�WR�D�QHZ�SRVLWLRQ�
6HW�VFDOH� � &KDQJH�PDS�VL]H�
&RS\� � &RS\� �'� PRGHO� VHFWLRQ� WR� FOLSERDUG� DV� LPDJH�

ZKLFK�FDQ�EH�XVHG�E\�WKLUG�SDUW�VRIWV��
�
+HOS�
$ERXW�9(6�  
&RQWHQWV�  +HOS�GHWDLOV�RI�9(6�����
*HR(OHFWUR�RQ�ZHE�  9LVLW� RXU� ZHE�� JHW� QHZ� VRIWZDUH� LQIRUPDWLRQ��

GRZQORDG�ODWHVW�YHUVLRQ�SURJUDP�
�
&RQWRXU�0DS�
&UHDWH�*ULG�  � &UHDWH�UHJXODU�JULG�IRU�WKH�GDWD�
&UHDWH�&RQWRXU�  � &UHDWH� FRQWRXU� OLQHV� IRU� FHUWDLQ�YDOXHV�ZKLFK� FDQ�

EH FKDQJHG�ODWHU�
)LOO�  � /DXQFK�D�GLDORJ�IRU�FRORU�VHWWLQJ��DQG�LI�DFFHSWHG��

XVLQJ�WKH�VSHFLILHG�FRORUV�WR�ILOO�FRQWRXU�OLQHV�
6FDOH�  � &KDQJH�PDS�VL]H�ZLWK�VSHFLILHG�VFDOH�
=RRP�LQ�  � =RRP�LQ�PDS�
=RRP�RXW�  � =RRP�RXW�PDS�
2IIVHW�  0RYH�PDS�WR�D�QHZ�SRVLWLRQ�
5HIUHVK�  5HGUDZ�FRQWRXU�PDS�
&RS\�  &RS\�FRQWRXU�PDS�DV�EPS�IRUPDW�WR�FOLSERDUG�

1RWH
0HQX�³&RQWRXU�PDS´ GRHV�QRW�DSSHDU�XQWLOO�WKH�³3VHXGR�VHFWLRQ´ RI�REVHUYHG�

SDUDPHWHUV�LV�GUDZQ��
�

0RGHO�6HFWLRQ�
+LGH�6KRZ�REVHUYHG�GDWD�  +LGH�RU�VKRZ�GDWD�W\SH�DORQJ�SURILOH�
+LGH�6KRZ�7KHRU\�GDWD�  � +LGH�RU�VKRZ�WKHRU\�GDWD�RI�PRGHO�DORQJ�SURILOH



9(6�����

���

+LGH�6KRZ�0RGHO�  � +LGH�RU�VKRZ�PRGHO�VHFWLRQ�RI��'�LQYHUVLRQ�
6KRZ�PRGHO�ZLWK�OLQH�+LVWRJUDP�  � 6KRZ� �'� PRGHO� SDUDPHWHUV� ZLWK� OLQH� RU�

KLVWRJUDP�
7LWOH�  � &KDQJH�WKH�WLWOH�RI��'�PRGHO�VHFWLRQ�
'HSWK�LQ�ORJDULWKPLF�OLQHDU� � PRGH  ,I� �'�PRGHO� VHFWLRQ� LV� SORWHG�� WKH� GHSWK� RI� WKH�

PRGHO�FDQ�EH�OLQHDU�RU�LQ�ORJ�PRGH�
5HIUHVK� �  � 5HGUDZ��'�PRGHO�VHFWLRQ�
&RS\�  � &RS\�PRGHO�VHFWLRQ�DV�LPDJH�WR�FOLSERDUG�
3ULQW�  � 3ULQW�FXUUHQW��'�PRGHO�VHFWLRQ�
1RWH
³0RGHO� VHFWLRQ´ ZLOO� DSSHDU� RQO\� DIWHU� D� GDWD� ILOH� RSHQHG� DQG� WKH�PHQX� LWHP�

³,QYHUVHG�PRGHO�VHFWLRQ´ LQ�³3ORWV´ LV�H[HFXWHG��

����7RROV�

������0DLQ�ZLQGRZ�WRROV�
2SHQ�
QHZ� �
HTXDO�$%���FRQWRXU�PDS�

6DYH�DV�
6DYH�
3ULQWHU�
5HIUHVK�
&RS\�

PRGLI\�OD\HU�UHVLVLWLYLW\�
PRGLI\�OD\HU�WKLFNQHVV�
LQVHUW�QHZ�OD\HU�EHORZ�
GHOHWH�FXUUHQW�OD\HU�
VHW�LQYHUVLRQ�FRQWURO�
VHW�FRQVWUDLQV�
DXWRPDWLF��'�LQYHUVLRQ�
�'�,QYHUVLRQ�
+HOS

������3VHXGR�VHFWLRQ�WRROV�
VDYH�DV�%03RU�;<=�ILOH�
&UHDWH�QHZ�JULG�
&UHDWH�QHZ�FRQWRXUV�

)LOO�FRQWRXUV�

$GG�WHUUDLQ�

\�D[LV�LQ�/LQHDU�IRUPDW�

\�D[LV�LQ�/2*�IRUPDW�
=RRP�LQ�



n��l������Gz��������G

=RRP�RXW�
&KDQJH�VFDOH�

UHIUHVK�
FRS\

������6RXQGLQJ�FXUYH�7RROV�

[�D[LV�OHQJWK�
\�D[LV�OHQJWK�
WLWOH�

OLQH�SURSHUW\� �
VKRZ�KLGH�OHJHQG�

VKRZ�KLGH�FRQWURO�GLDORJ�
�
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����3RSXS�0HQXV�

������3RSXS�PHQXV�LQ�³6WDWLRQ�/LVW´�
,QYHUVH�DOO�GDWDV� �  � 3URILOH�LQYHUVLRQ�IRU�DOO�VWDWLRQV�
�'�LQYHUVH�  � ,QYHUVH�GDWD�ZLWK��'�PRGHO�
,QYHUVHG�PRGHO�VHFWLRQ�  � 6KRZ�LQYHUVHG��'�PRGHO�VHFWLRQ�LQ�D�FKLOG�ZLQGRZ�
0RGLI\�VWDWLRQ�FRRUGLQDWHV�  � &KDQJH�WKH�FRRUGLQDWHV�RI�HDFK�VWDWLRQ�DORQJ�SUHVHQW�

SURILOH��
'HOHWH�FXUUHQW�VWDWLRQ�  � 'HOHWH� FXUUHQW� VWDWLRQ� IURP� SUHVHQW� SURILOH�� DORQJ�

ZLWK�WKH�GDWD��
�

������3RSXS�PHQXV�LQ��'�LQYHUVLRQ�FKLOG�ZLQGRZ�
1HZ�OD\HU�WKLFNQHVV  &KDQJH�WKH�WKLFNQHVV�RI�FXUUHQW�OD\HU�
1HZ�OD\HU�UHVLVWLYLW\  &KDQJH�WKH�UHVLVLWLYLW\�RI�FXUUHQW�OD\HU�
,QVHUW�QHZ�OD\HU�  � $�QHZ�OD\HU�ZLOO�EH�LQVHUW�EHORZ�FXUUHQW�OD\HU�
'HOHWH�FXUUHQW�OD\HU�  � &XUUHQW�OD\HU�ZLOO�EH�GHOHWHG�IURP�PRGHO�
,QYHUVH� ZLWK� RWKHU�
PRGHOV�  8VH�RWKHU�PRGHO�DV�WKH�LQLWLDO�PRGHO�RI�SUHVHQW�GDWD� �
$XWR�,QYHUVH�  � ,QYHUVH�GDWD�ZLWK�FXUUHQW�PRGHO�DXWRPDWLFDOO\�
6DYH�&XUUHQW�PRGHO�  � 8SGDWH� WKH� LQYHUVHG�PRGHO� LQ� WKH� SUHVHQW� FKLOG� ZLQGRZ� WR�

PDLQ�ZLQGRZ��

������3RSXS�PHQXV�LQ�3VHXGR�VHFWLRQ�ZLQGRZ�
&UHDWH�*ULG�  � &UHDWH�D�QHZ�FRDUVH�RU�GHQVH�UHJXODU�JULG�
&UHDWH�&RQWRXUV�  � *HQHUDWH�QHZ�FRQWRXUV�ZLWK�QHZ�YDOXH�OLVW�
=RRP�LQ�  � =RRP�LQ�SUHVHQW�FRQWRXU�SORW�
=RRP�RXW�  � =RRP�RXW�SUHVHQW�FRQWRXU�SORW�
7LWOH� �  � &KDQJH�WKH�SORW�WLWOH�
7RS�ERUGHU�  � 5HVHW�SURSHUW\�RI�WRS�D[LV�
/HIW�ERUGHU�  � 5HVHW�SURSHUW\�RI�OHIW�D[LV�
%RWWRP�ERUGHU�  � 5HVHW�SURSHUW\�RI�ERWWRP�D[LV�
5LJKW�ERUGHU�  � 5HVHW�SURSHUW\�RI�ULJKW�D[LV�
&RQWRXU�OLQHV�  � 6HW�WKH�SURSHUW\�RI�FRQWRXU�OLQHV�
6WDWLRQ�ODEHOV�  � $GG�RU�GHOHWH�ODEHOV�DERYH�FRQWRXU�SORW�
5HIUHVK� �  � 5HGUDZ�WKH�FRQWRXU�SORW�ZLWK�SUHVHQW�VHWWLQJV�
6FDOH�  � &KDQJH�WKH�VL]H�RI�SUHVHQW�SORW�
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2IIVHW� �  � &KDQJH�WKH�SRVLWLRQ�RI�SUHVHQW�SORW�

������3RSXS�PHQXV�LQ�NH\ERDUG�LQSXW�GLDORJ�

,QVHUW�QHZ�OLQH�  ,QVHUW�D�QHZ�OLQH�ZKLFK�LV�IRU�LQSXW�RI�QHZ�$%���DQG�WKH�
FRUUHVSRQGLQJ�REVHUYHG�GDWD�

'HOHWH�FXUUHQW�OLQH�  'HOHWH�D�$%���DQG�LWV�GDWD�DW�LQ�FXUUHQW�OLQH�

,QVHUW�FXUUHQW�VWDWLRQ�  
6DYH�DOO�GDWD�RI�D�VWDWLRQ��7KLV�VKRXOG�EH�GRQH�ZKHQ�WKH�GDWD�
RI SUHVHQW�VWDWLRQ�LV�LQSXW�FRPSOHWHO\��$QG�RQO\�H[HFXWH�WKLV�
FRPPDQG��WKH�GDWD�RI�QH[W�VWDWLRQ�FDQ�EH�LQSXW��

8SGDWH�FXUUHQW�VWDWLRQ� �
8SGDWH�WKH�GDWD�RI�FXUUHQW�VWDWLRQ��:KHQ�ZH�EURZV�WKH�GDWD�
LQSXW�RI�HDFK�VWDWLRQ�DQG�ILQG�VRPH�HUURU�LQSXW��$IWHU�WKH�
FRUUHFWLRQ��WKH�FRUUHFWHG�PRGHO�VKRXOG�EH�XSGDWHG��
2WKHUZLVH��WKH�FRUUHFWLRQ�ZLOO�WDNH�QR�HIIHFW��

������3RSXS�PHQXV�LQ�'DWD�3URFHVVHU�
3ULQW�  3ULQW�SURFHVVLQJ�UHVXOWV� �
&RS\�  &RS\�SURFHVVLQJ�UHVXOWV�WR�FOLSERDUG�
3ORW�VL]H�  &KDQJH�SORW�VL]H�
6PRRWK�ZLWK�PRXVH� � &RUUHFW�HUURU�GDWD�ZLWK�PRXVH�
7UL�SRLQW�ILOWHU� � 6PRRWK�HUURU�GDWD�ZLWK�WUL�SRLQW�ILOWHU�
)LYH�SRLQW�VPRRWK� � 6PRRWK�HUURU�GDWD�ZLWK�ILYH�SRLQW�ILOWHU�
7HUUDLQ�FRUUHFWLRQ� � &RUUHFW�WHUUDLQ�HIIHFW�
�

���1(:�GDWD�
7R�QHZ�D�GDWD�ILOH��FOLFN� EXWWRQ�WR�ODXQFK�IROORZLQJ�GLDORJ��

7KHUH�DUH�WKUHH�ZD\V�WR�FUHDWH�D�QHZ�ILOH�� �
.H\ERDUG�,QSXW�
)URP�56���� DQG�RSHQ�
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2OG�ILOH�
2QFH�D�GDWD�ILOH�LV�FUHDWHG�RU�RSHQHG�E\�DERYH�WKUHH�PHDQV��WKH�GDWD�LQ�WKH�ILOH�FDQ�EH�
SURFHVVHG�E\�FOLFN�EXWWRQ�³3URFHVV´�

����.H\ERDUG�,QSXW�
7R�LQSXW�GDWD�ZLWK�9(6������XVHU�VKRXOG�ILOO�WKH�IROORZLQJ�WDEOHV��

7R�XVH�WKH�GLDORJ�SURSHUO\��XVHU�VKRXOG�REH\�WKH�IROORZLQJ�UXOHV�
6HOHFW� ³'DWD� W\SH´� )LOO� QHFHVVDU\� ³6WDWLRQ� LQIRUPDWLRQ´ RI� D� VWDWLRQ�� ,QSXW�

³2EVHUYHG´��$IWHU�DOO�WKH�GDWD�IRU�D�VRXQGLQJ�FXUYH�RI�RQH�VWDWLRQ�LV�FRPSOHWHO\�LQSXW��
XVHU�0867�FOLFN�³,QVHUW�'DWD´ WR�VDYH�FXUUHQW� LQSXW��2QO\�DIWHU� WKLV�RSHUDWLRQ�FDQ�
XVHU�LQSXW�WKH�VRXQGLQJ�GDWD�RI�QH[W�VWDWLRQ��6R�D�SDWK�RI�LQSXW�LV��

,QSXW� D� VWDWLRQ� GDWD� FRPSOHWHO\� � ³,QVHUW� GDWD´� � ,QSXW� DQRWKHU� VWDWLRQ�
VRXQGLQJ� GDWD�� ³,QVHUW� GDWD´ � $QG� VR� RQ� XQWLO� WKH� ODVW� VWDWLRQ�� DQG� WKHQ��
³6DYH´ EHIRUH�³([LW´�
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%XWWRQV�LQ�³.H\ERDUG�LQSXW´�

'DWD�EURZVHU�  
,I�VHYHUDO�GDWD�KDYH�EHHQ�LQSXW��XVHU�FDQ�EURZV�WKHP�E\�
FOLFNLQJ�³3UHYLRXV´�RU�³QH[W´��$QG�WKH�HUURU�LQSXW�FDQ�EH�
GRQH�WKURXJK�WKLV�ZD\�FRRSHUDWLQJ�ZLWK�³8SGDWH�FXUUHQW�
VWDWLRQ´�SRSXS�PHQX�LWHP�

3ULQW�  3ULQW�GDWD�RI�DOO�VWDWLRQV�

1HZ�  
1HZ�D�SURILOH�LQSXW��,I�WKH�LQSXW�RI�DOO�WKH�VWDWLRQV�RI�D�SURILOH�
FRPSOHWHG��DQG�XVHU�ZDQW�WR�FRQWLQXH�WR�LQSXW�RWKHU�SURILOH�
VWDWLRQ�GDWD��³1HZ´�EXWWRQ�FDQ�EH�FOLFNHG�WR�VDYH�FXUUHQW�
SURILOH�GDWD�DQG�UHVHW�LQSXW�VWDWXV�IRU�QHZ�LQSXWWLQJ�� �

6DYH� � 6DYH�DOO�WKH�GDWD�RI�DOO�WKH�VWDWLRQV��,I�WKH�VSHFLILHG�ILOH�
DOUHDG\�H[LVWV��D�GLDORJ�ZLOO�RSHQ�WR�KLQW�KRZ�WR�GHDO�ZLWK��

����)URP�56����
&OLFN� ³)URP� 56���´�ZLOO SRSXS� IROORZLQJ� GLDORJ� IRU� XVHU� WR� WUDQVIHU� GDWD� LQ�

DSSDUDWXV�RI�&*,)�WR�FRPSXWHU��
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+RZ�WR�XVH�56���"�
n &RQQHFW�DSSDUDWXV�DQG�3&�ZLWK�56����FDEOH
o 5XQ�9(6������&OLFN�QHZ�WRRO� � &OLFN�³)URP�56���´�� LQ� WKH�³5HFHLYH�

GDWD ZLWK�56���´� GLDORJ�� FOLFN� ³2SHQ�3RUW´� WKHQ� � FOLFN� � ³5HFHYLH´ EXWWRQ� WR� VHW�
SURJUDP�LQWR�ZDLWLQJ�VWDWXV

p 2SHUDWLQJ� RQ� &*,)� LQVWUXPHQWV� WR� WUDQVIHU� GDWD� E\� WKH� RSHUDWLQJ� VWHSV�
GHVFULEHG�E\�&*,)�XVHU¶V�PDQXDO

q 2QFH�FRPSOHWLQJ�GDWD�WUDQVIHULQJ�RQ�&*,)�LQVWUXPHQWV��FOLFN�³6WRS´ EXWWRQ�
LQ WKH�GLDORJ��

\ &OLFN�³([LW´ EXWWRQ�WR�VDYH�UHFHLYHG�GDWD�DQG�FORVH�GDWD�WUDQVIHULQJ�GLDORJ��
$WWHQWLRQ�3OHDVH
³&20� SDUDPHWHU´� SDQHO� VKRXOG� QRW� EH� FKDQJHG� XQOHVV� \RX� NQRZ� WKH� H[DFW�

SDUDPHWHU�RI�&20�SRUW��
6HOHFW� SURSHU� ³7\SH´� RI� ³,QVWUXPHQWV´� DFFRUGLQJ� WR� \RXU� LQVWUXPHQW� XVHG�

FXUUHQWO\��RWKHUZLVH��GDWD�PD\�EH�ZURQJ�VDYHG��
6XJJHVWLRQ��

2QFH� WKH� GDWD� WUDQVIHUUHG�� XVHU� VKRXOG� EDFNXS� LW� LPPHGLDWHO\�� 7KH� UDZ� GDWD� LV�
YDOXHOHVV�� �

����:K\�³2OG�ILOHV´�
7R�SURFHVV�DQ�DOUHDG\�H[LVWHG�GDWD�ILOH��XVHU�PXVW�GR�LW�LQ�WKH�IROORZLQJ�VWHSV��
���1HZ� D GDWD�ILOH��DQG����FOLFN�³2OG� � ILOHV´ WR�RSHQ�DQ�ROG�ILOH�����&OLFN�WR�

³3URFHVV´�GDWD��
³2OG�ILOHV´ LV�XVHIXO�ZKHQ�XVHU�LQSXW�VHYHUDO�SURILOHV�D�WLPH�DQG�ZDQW�WR�SURFHVV�

ODWHO\��

����3UHSURFHVV�
2QFH�D�YDOLG�GDWD�ILOH�LV�RSHQHG�LQ�WKH�³'DWD�ILOH´ WH[W�ER[�RI�³1HZ´ GLDORJ��FOLFN�

³3URFHVV´�EXWWRQ��GDWD�SURFHVVLQJ�GLDORJ�ZLOO�RSHQ�DV�EHORZ�
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7R�3URFHVV�WKH�GDWD�RI�D�9(6�VRXQGLQJ�VWDWLRQ�LQFOXGHV��
� 6HOHFW�³6WDWLRQ�1XPEHU´
� &KHFN�³3DUDPHWHUV´ WR�EH�SURFHVVHG��
  'RZQ ³6PRRWK´ WR�VPRRWK�HUURU�GDWD�E\�PRXVH�RU�DXWRPDWLFDOO\��
t &OLFN� ³7HUUDLQ� FRUUHFW´ WR� VHW� WHUUDLQ� SRVLWLRQ� WR� FRUUHFW� WHUUDLQ� HIIHFWV��

:KHQ� WHUUDLQ� LV� IOXFWXDQW� JUHDWO\�� WKH� WHUUDLQ� HIIHFW� RQ� DSSDUHQW� UHVLVWLYLW\� PXVW� EH�
FRUUHFWHG�� )RU� RWKHU� SDUDPHWHUV�� QR� FRUUHFWLRQ� QHHGV�� $QG� IRU� PLGGOH� JUDGLHQW�
FRQILJXUDWLRQ��QRW�RQO\� WKH�PDLQ�SURILOH��EXW� WKH� ODWHUDO�SURILOHV� FDQ�EH� FRUUHFWHG�RI�
WHUUDLQ�HIIHFW��



$SSHQGL[�

���

$SSHQGL[��)LOHV�XVHG�
7KHUH� DUH� VHYHUDO� W\SHV� RI� ILOHV� XVHG� LQ� RXU� V\VWHP�� DQG� WKH\� DUH� DOO� LQ� $6&� WH[W�
IRUPDW��

$���9(6�ILOH�
9(6�ILOH�VDYH�RQO\�DSSDUHQW�UHVLVWLYLW\�DQG�LQWHUSUHWHG�PRGHOV��$QG�WKH�GDWD�LQ�WKH�ILOH�
LV RUJDQL]HG�LQ�VXFK�IRUPDW�WKDW�WKH�GDWD�RI�HDFK�VWDWLRQ�LV�FRQWLQXRXV�E\�WKDW�RI�RWKHU�
VWDWLRQV��

$���'$7�ILOH�
'DW�ILOH�FRQWDLQV�WKH�GDWD�RI�LQGXFHG�SRODUL]DWLRQ�VRXQGLQJ�PHWKRG��7KDW�LV��WKH�DSSDUHQW�UHVLVWLYLW\��
FKDUJHDELOLW\�� KDOI� GHFD\� WLPH�� DQG� RWKHU� SDUDPHWHUV�PHDVXUHG� E\�&*,)� LQVWUXPHQWV� IRU� FHUWDLQ�
$%��V�� �
7KLV�IRUPDW�ILOH�FDQ�EH�RSHQHG�E\�9(6������WKH�DSSDUHQW�UHVLVWLYLW\�FDQ�EH�LQYHUWHG�ERWK�LQ��'�
PRGH�RU��'�PRGHO��$QG�RWKHU�SDUDPHWHUV�PHDVXUHG�FDQ�EH�SORWWHG�LQ�FXUYHV�RI�LQ�3VHXGR�VHFWLRQ�
IRUPDW��

$���;<=�ILOH�
;<=�ILOH�LV�DQ�RSHQHG�WH[W�ILOH��ZKLFK�FRQWDLQV�RQO\�WKUHH�GDWD�FROXPQV��DQG�WKH�ILUVW���VHFRQG�DQG�
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