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���0HDVXUHPHQW�RI�SROH�ILJXUHV��
�
3UHOLPLQDU\�VWDJH�LQ�GHWHUPLQDWLRQ�RI�YROXPH�IUDFWLRQ�LV�PHDVXUHPHQW�RI�SROH�ILJXUHV��7KLV�VWDJH�LV�
YHU\�LPSRUWDQW�LI�ZH�ZDQW�WR�JHW�JRRG�UHVXOWV��
�

����1XPEHU�RI�SROH�ILJXUHV�
�

x� /DER7H[�EUHDN�2')�FDOFXODWLRQ�ZKHQ�WKH�TXDQWLW\�RI�WKH�LQIRUPDWLRQ�IURP�SROH�ILJXUH�LV�WR�
VPDOO���
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x� PRUH�SROH�ILJXUHV�ZLWK�JRRG�TXDOLW\���EHWWHU�UHVXOWV��
x� XVHU�PD\�H[FOXGH�ZURQJ�TXDOLW\�SROH�ILJXUH�IURP�2')�FDOFXODWLRQ��VHH�WR�SRLQW��D���
x� XVHU�PD\�H[FOXGH�ZURQJ�TXDOLW\�IUDJPHQW�RI�SROH�ILJXUH��IURP�2')�FDOFXODWLRQ��VHH�WR�SRLQW�
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����*ULG��DOSKD�DQG�EHWD��
�
6WHS�RI�DOSKD�DQG�EHWD�DQJOHV��JULG��VKRXOG�EH�OHVV�WKDQ�WKH�KDOI�ZLGWK�DW�KDOI�KHLJKW�RI�WKH� � WH[WXUH�
FRPSRQHQW� SHDN�� 2Q� WKH� /DER6RIW� :::� SDJHV� DUH� H[DPSOHV� IRU� GRZQORDG� ZKLFK� VKRZ� ERWK�
FRQYHUJHQFH�RI�2')�FDOFXODWLRQ�DQG�DFFXUDWH�RI�2')�FDOFXODWLRQ�LQ�GHSHQGHQFH�RQ�ZLGWK�RI��WH[WXUH�
FRPSRQHQW� DQG� VWHS� RI� DOSKD� DQG� EHWD� DQJOHV� ����B����]LS��� ([DPSOHV� DUH� IRU� ^���`����!�PRGHO�
FRPSRQHQW��
�
�

9ROXPH�IUDFWLRQ�FDOFXODWLRQ�0RGHO�FRPS��
):+0��GHJ��

JULG�
�GHJ��

ILOH� V\PPH��
WUL]DWLRQ�

2')�FDOFX��
ODW��FRQYHUJ�� FRPSRQHQW� UDQJHV� ��

��� �� ���B���B��B��SSI�����������RUWKRUK�� <HV� ^���`����!� ��� ������
��� �� ���B���B��B��SSI�����������RUWKRUK�� <HV� ^���`����!� ��� �������
�� �� ���B���B�B��SSI�������������RUWKRUK�� :HDN� ^���`����!� ��� ������
�� �� ���B���B�B��SSI�������������RUWKRUK�� <HV� ^���`����!� ���� ������
�� �� ���B���B�B��SSI�������������RUWKRUK�� 1R� ^���`����!� ��� ������
�� �� ���B���B�B��SSI�������������RUWKRUK�� 1R� ^���`����!� �� ������
�� �� ���B���B�B��SSI�������������RUWKRUK�� <HV� ^���`����!� �� ������

GHOWD�SKL� GHOWD�SKL� �GHOWD�SKL���LQ�GHJ��
�
�
:DUQLQJ��%HIRUH�VWDUW�YROXPH�IUDFWLRQ�FDOFXODWLRQ�IRU�JULG�ORZHU�WKDQ��������SOHDVH�SUHVV�EXWWRQ�
�6KRZ�KLJK�UHVROXWLRQ�2')���EXWWRQ�ZLWK�LFRQ��5����&DOFXODWLRQ�SOHDVH�GRLQJ�IRU��6LQJOHO\�&RXQWV�LQ�
2YHUODSSLQJ�$UHD��PHWKRG��GHIDXOW�PHWKRG�����
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&RPPHQWV�WR�UHVXOWV��
([DPSOHV�IRU����DQG���GHJUHH�ZLGWK�RI�WKH��WH[WXUH�FRPSRQHQW��DQG�JULG�HTXDO���DQG���GHJ�JLYH�WKH��
UHVXOWV�DERXW�������
([DPSOH����B���B�B��SSI��DQG����B���B�B��SSI�DUH�GLYHUJHQW�KHQFH�FDOFXODWHG�YROXPH�IUDFWLRQ�LV�
LQFRUUHFW��
([DPSOH����B���B�B��SSI���KDYH�D�YHU\�JRRG�FRQYHUJHQFH�DQG�UHVXOW�DERXW�������,Q�WKLV�FDVH�
DQJOH�VWHSV�DUH�OHVV�WKDQ�WKH�KDOI�ZLGWK�DW�KDOI�KHLJKW�RI�WKH�WH[WXUH�FRPSRQHQW�SHDN��
1RWLFH��VPDOO�VWHS�PDNH�2')�FDOFXODWLRQ�HVVHQWLDOO\�ORQJHU���8VH�RSWLPDO�JULG�IRU�\RXU�SUREOHP������������
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����1XPEHU�RI�FRXQWV��
�
1XPEHU�RI�FRXQWV�VKRXOG�EH�HQRXJK���QRW�WRR�OLWWOH�����B����]LS�ILOH�FRQWDLQV���H[DPSOHV���6L�(.�
ILOWU�SSI��DQG�6L�(.�ILOWU��SSI��%RWK�ILOHV�DUH�FRQYHUWHG�IURP�VDPSOH�ZLWK�VKDUS�WH[WXUH�DQG�YDOXHV�
�
�
DQG�
�
�RQ�WKH�ODUJH�DUHD�RI�3)�LQ�WKH�IROORZLQJ�ZD\��

��� 6L�(.�ILOWU�SSI��������LQ�ZKLFK�DOO�YDOXHV�
�
�RU�
�
��VHW�WR�
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�
��� 6L�(.�ILOWU��SSI������LQ�ZKLFK�DOO�YDOXHV�
�
�RU��
�
�VHW�WR�
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&RQYHUJHQFH�IRU��VDPSOH�6L�(.�ILOWU��SSI��LV�YHU\�JRRG�ZKHQ�IRU�VDPSOH�6L�(.�ILOWU�SSI�LV�GLYHUJHQW��
+HQFH�6L�(.�ILOWU�SSI�KDV�EURDGHQHG�^���`����!�FRPSRQHQW�SHDN�����'LIIHUHQFH�EHWZHHQ�FDOFXODWHG�
YROXPH�IUDFWLRQ�RI�^���`����!�FRPSRQHQW�DPRQJ�6L�(.�SSI�DQG�6L�(.�ILOWU��SSI�LV�DERXW�����IRU���
GHJ� LQWHJUDWLRQ� UDQJHV�� 6LPLODU� HUURU� PD\� EH� FRQQHFWHG� ZLWK� LPSURSHU� GDWD� IRUPDW� RU� ZLWK� EDG�
FRUUHFWLRQ�RI��3)�IRU�GHIRFXVLQJ��
�
:$51,*�� � 'DWD� IRUPDW�PD\� DOVR�PDNH�ZRUVH� TXDOLW\� RI� GDWD� �� VRPH� GDWD� IRUPDWV� �IRU� H[DPSOH��
SRS/$�ROG�%HDUWH[�(3)�IRUPDW��KDYH�RQO\���VLJQLILFDQW�GLJLWV�LQ�UDQJH�IURP���WR��������LI�LW�LV�SRVVLEOH�
\RX�VKRXOG�DYRLG�VXFK�GDWD�IRUPDW�HVSHFLDOO\�IRU�VKDUS�WH[WXUH��
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�
)RU�H[DPSOH��EHORZ�LV�IUDJPHQW�RI�ILOH�ZKLFK�VKRZV��
���WRR�ORZ�QXPEHU�RI�FRXQWV���
�� ORVW� LQIRUPDWLRQ� E\� LPSURSHU� FRQYHUVLRQ� WR� IRUPDW� ZLWK� RQO\� �� VLJQLILFDQW� GLJLWV� �PDLQO\� IURP�
EDFNJURXQG���RQO\�
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����&RUUHFWLRQ�3)�IRU�GHIRFXVLQJ�
/DER7H[�RIIHUV��WKH�FKRLFH�RI�RQH�IURP�WKUHH�PHWKRGV�RI�GHIRFXVLQJ�FRUUHFWLRQ��
��IURP�SRZGHU��UDQGRP��SROH�ILJXUHV��
��IURP�FRUUHFWLRQ�ILOHV��
��IURP�6KXOW]�IRUPXOD�����
�IRU�GHWDLOV�VHH�WR�/DER7H[��KHOS�DQG��DOVR��WR��SRLQW������
�
�
�
*RRG�GHIRFXVLQJ�FRUUHFWLRQ�LV�H[WUHPHO\�LPSRUWDQW�IRU�2')�FDOFXODWLRQ��
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%HORZ�LV�H[DPSOH�IRU�=LUFRQLXP�VDPSOH��7KLV�VDPSOH�ZDV�FRUUHFWHG�E\�6FKXO]�IRUPXOD���VHH�1HZ�
6DPSOH����!�&RUUHFWLRQ�'DWD�IURP�)RUPXOD���IRU�GLIIHUHQW�FRUUHFWLRQ�SDUDPHWHU��PW���ZKHUH�
P���DEVRUSWLRQ�FRHIILFLHQW���W���SHQHWUDWLRQ�GHSWK���5HVXOWV�RI�FDOFXODWLRQ�DUH�SUHVHQWHG�LQ�WDEOH�DQG�RQ�
WKH�ILJXUH���)LW�HUURU��RI��2')�FDOFXODWLRQ�ZDV�VWURQJ�GHSHQGHQW�RQ�WKH�FRUUHFWLRQ�SDUDPHWHU��2')�
FDOFXODWLRQ�ZDV�HYHQ�GLYHUJHQW�IRU�ODUJH�PW��YDOXHV��RYHUFRUUHFWLRQ���53�DWWDLQV�WKH�PLQLPXP�IRU��
PW�HTXDO�DERXW��������
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�
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%HORZ�LV�FRPSDULVRQ�RI�FRUUHFWHG�SROH�ILJXUHV��&3)��IRU�=U�VDPSOH�DQG�SROH�ILJXUHV�UHFDOFXODWHG�IURP�
2')��53)��ZKHQ�FRUUHFWLRQ�ZDV�
RII
�GXULQJ�FUHDWLRQ�RI�&3)��QR�GHIRFXVLQJ�FRUUHFWLRQ����&3)V�DQG�
53)V�DUH�GLIIHUHQW�IRU�DOO�SROH�ILJXUHV���
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%HORZ�LV�FRPSDULVRQ�RI�FRUUHFWHG�SROH�ILJXUHV��&3)��IRU�=U�VDPSOH�DQG�SROH�ILJXUHV�UHFDOFXODWHG�IURP�
2')��53)��ZKHQ�FRUUHFWLRQ�SDUDPHWHU�PW��ZDV�HTXDO������&3)V�DQG�53)V�DUH�DOVR�GLIIHUHQW�IRU�
^���`��^���`�DQG��^���`�SROH�ILJXUHV����
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%HORZ�LV�FRPSDULVRQ�RI�FRUUHFWHG�SROH�ILJXUHV��&3)��IRU�=U�VDPSOH�DQG�SROH�ILJXUHV�UHFDOFXODWHG�IURP�
2')��53)��ZKHQ�FRUUHFWLRQ�SDUDPHWHU�PW��ZDV�HTXDO��������PLQLPXP�53�YDOXH����,Q�WKLV�FDVH�&3)V�
DQG�53)V�DUH�VLPLODU��LQ�PHDVXUH�UDQJH�IRU�DOO�SROH�ILJXUHV�����

�,PSURSHU�GHIRFXVLQJ� FRUUHFWLRQ� FRQGXFWV� WR�GLIIHUHQW�2')�DQG� WR� HUURU� LQ�GHWHUPLQDWLRQ�RI�YROXPH�
IUDFWLRQ� RI� WH[WXUH� FRPSRQHQWV�� &RUUHFWLRQ� RI� SROH� ILJXUHV� IRU� GHIRFXVLQJ� XVLQJ� 6FKXO]� IRUPXOD� LV�
DSSUR[LPDWH�RQO\��7KH�EHVW�FRUUHFWLRQ�LV�IRU�JRRG�SUHSDUHG�SRZGHU�VDPSOH�ZLWK�WKH�VDPH�PDWHULDO�DV�
PHDVXUHG�VDPSOH��
�

����3URSHU�FKRLFH�RI�3)�UHIHUHQFH�V\VWHP��
,I�WKHUH�LV�D�URWDWLRQ�PLUURU�EHWZHHQ�WKH�3)�SORWWHG�XVLQJ�DQRWKHU�WH[WXUH�VRIWZDUH��IRU�H[DPSOH�IURP�
\RXU�;5'��DQG�IURP�/DER7H[�WKHQ�WKHUH�DUH�WKUHH�TXHVWLRQV�FRQFHUQLQJ�WKLV�SUREOHP���
������$��'LIIHUHQW�ZD\V�RI�SROH�ILJXUHV�SORWWLQJ��FKHFN�LW�LQ�\RXU�;5'�VRIWZDUH�GHVFULSWLRQ����
�����������D��URWDWLRQ�DQG�GLUHFWLRQ�
� � ������FORFNZLVH�URWDWLRQ�IURP�WKH�16�GLUHFWLRQ��
� � ������FRXQWHUFORFNZLVH�URWDWLRQ�IURP�WKH�16�GLUHFWLRQ��
� � ������FORFNZLVH�URWDWLRQ�IURP�WKH�:(�GLUHFWLRQ��
� � ������FRXQWHUFORFNZLVH�URWDWLRQ�IURP�WKH�:(�GLUHFWLRQ��
���������������/DER7H[�XVHV�WKH�SROH�ILJXUHV�SUHVHQWDWLRQ�DV�LQ�SRLQW�$�����
�����������E��SURMHFWLRQ�
�������������������VWHUHRJUDSKLF�SURMHFWLRQ�
�������������������HTXDO�DUHD�SURMHFWLRQ�
���������������/DER7H[�XVHV�WKH�VWDQGDUG�VWHUHRJUDSKLF�SURMHFWLRQ��
,I� 2')� IURP� /DER7H[� DQG� 2')� IURP� \RXU� ;5'� VRIWZDUH� �RU� RWKHU� VRIWZDUH�� DUH� VLPLODU� WKHQ�
GLIIHUHQFH�LV�RQO\�LQ�SROH�ILJXUH�SUHVHQWDWLRQ��GLIIHUHQW�SROH�ILJXUHV�SORWWLQJ�FRQYHQWLRQ���,I�2')�IURP�
/DER7H[� DQG� 2')� IURP� \RXU� RWKHU� WH[WXUH� VRIWZDUH� DUH� GLIIHUHQW� WKHQ� SROH� ILJXUHV�PHDVXUHPHQWV�
FRQYHQWLRQ�FDQ�EH�GLIIHUHQW��%��RU�WKHUH�LV�HUURU�LQ�LQSXW�RI�GDWD��&���
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������%��'LIIHUHQW�ZD\V�RI�UHJLVWUDWLRQ�RI�SROH�ILJXUHV�LQ�WKH�GHSHQGHQFH�IURP��
� WKH�PRWLRQ�RI�WKH�WH[WXUH�JRQLRPHWHU�DUH��FKHFN�LW�LQ�\RXU�;5'�GHVFULSWLRQ����
� ����FORFNZLVH�URWDWLRQ�IURP�WKH�5'�GLUHFWLRQ��
� ����FRXQWHUFORFNZLVH�URWDWLRQ�IURP�WKH�5'�GLUHFWLRQ��
� ����FORFNZLVH�URWDWLRQ�IURP�WKH�7'�GLUHFWLRQ��
� ����FRXQWHUFORFNZLVH�URWDWLRQ�IURP�WKH�7'�GLUHFWLRQ��
� /DER7H[�XVHV�PRVW�SRSXODU�FRQYHQWLRQ�%�����

�
:DUQLQJ��<RX�FDQ�ILQG�PRUH�DERXW�SORW�DQG�UHJLVWUDWLRQ�FRQYHQWLRQ�LQ��3ROH�)LJXUHV��3ORW�
DQG�5HJLVWUDWLRQ�&RQYHQWLRQV���KWWS���ODERWH[�FRP������!�GRZQORDG���

�
�����
�&��/DER7H[�UHDG�LPSURSHU�\RXU�GDWD�IRUPDW�RU�\RXU�GDWD�FRQWDLQ�HUURU��
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���2')�FDOFXODWLRQ�
�����3UHSDUDWLRQ�RI�SROH�ILJXUHV�WR�2')�FDOFXODWLRQ��
/DER7H[�KDV�VHYHUDO�ZD\V�IRU�SUHSDUDWLRQ�RI�SROH�ILJXUHV�WR�2')�FDOFXODWLRQ���H[FOXGH�ZURQJ�TXDOLW\�SROH�
ILJXUH�V���IURP�2')�FDOFXODWLRQ��V\PPHWUL]DWLRQ��URWDWLRQ���H[FOXGH�ZURQJ�TXDOLW\�DUHDV�RI�SROH�ILJXUH�V���IURP�
2')�FDOFXODWLRQ��ORZHU�XSSHU�UDQJH���ERXQG���

������([FOXGH�ZURQJ�TXDOLW\�SROH�ILJXUH�IURP�2')�FDOFXODWLRQ�
��
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)RU�H[DPSOH��DERYH�LPDJH�VKRZ�FDVH�ZKHQ�XVHU�H[FOXGH�^���`�SROH�ILJXUH��IURP�2')�FDOFXODWLRQ��
'HIDXOW�/DER7H[�LQFOXGH�DOO�SROH�ILJXUHV�WR�2')�FDOFXODWLRQ��DOO�EXWWRQ�DUH�SUHVVHG��ZKHQ�\RX�FKRVH�
2')�FDOFXODWLRQ�RSWLRQ���
������6\PPHWUL]DWLRQ�
6\PPHWUL]DWLRQ��FKRRVH�RI�VDPSOH�V\PPHWU\����\RX�VKRXOG�FKRRVH�KLJKHVW�SRVVLEO\�VDPSOH�
V\PPHWU\��/DER7H[�VKRZV�\RX�DYDLODEOH�IRU�\RXU�VDPSOH�NLQGV�RI�V\PPHWUL]DWLRQ��UHPDLQLQJ�DUH�
JUH\����
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([DPSOH�����2B&XELF�VDPSOH���%HORZ�DUH�LPDJHV�RI�SROH�ILJXUHV�^���`�^���`��^���`�DQG�^���`�IRU�
V\PPHWUL]DWLRQ�
WULFOLQLF�WR�PRQRFOLQLF
���

�DQG�IRU�V\PPHWUL]DWLRQ�
WULFOLQLF�WR�RUWKRUKRPLF
���

�2QO\�V\PPHWUL]DWLRQ�IURP��7ULFOLQLF�WR�PRQRFOLQLF��GRQ
W�FKDQJH�DSSHDUDQFH�RI�SROH�ILJXUHV���
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([DPSOH����%HORZ�DUH�LPDJHV�RI�SROH�ILJXUHV�^���`�^���`�DQG�^���`�IRU�V\PPHWUL]DWLRQ�
QRQH
�IRU�
VDPSOH�����32/��
�

���
�
:KHQ�\RX�FKRRVH�V\PPHWUL]DWLRQ�IURP��7ULFOLQLF�WR�PRQRFOLQLF���\RX�FDQ�VHH�WKDW�LPDJHV�RI�SROH�
ILJXUHV�DOPRVW�GRQ
W�FKDQJH�DSSHDUDQFH��
�

�
����
������1H[W�\RX�PD\�WU\�FKRRVH�V\PPHWUL]DWLRQ�IURP��7ULFOLQLF�WR�RUWKRUKRPELF���3ROH�ILJXUHV�DOVR�
�����GRQ
W�FKDQJH�DSSHDUDQFH�LQ�WKLV�FDVH�EHFDXVH�WKH\�KDYH�RUWKRUKRPELF�VDPSOH�V\PPHWU\���
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,I�\RX�FKRRVH�V\PPHWUL]DWLRQ�IURP��7ULFOLQLF�WR�D[LDO��\RX�FDQ�VHH�FKDQJH�LQ�DSSHDUDQFH�RI�SROH�
ILJXUHV��

�
�
�
5HFDSLWXODWLQJ��)RU�2')�FDOFXODWLRQ�DQG�DQDO\VLV�\RX�VKRXOG�LQ�FDVH�RI�H[DPSOH���PDNH��7ULFOLQLF�WR�
RUWKRUKRPELF��V\PPHWUL]DWLRQ��RUWKRUKRPELF�VDPSOH�V\PPHWU\���EXW�EHFDXVH�����32/�VDPSOH�LV�
FORVH�WR�D[LDO�V\PPHWU\�\RX�PD\�DOVR�PDNH�DSSUR[LPDWLRQ�DQDO\VLV�IRU�D[LDO�V\PPHWU\�EXW�ZLWK�ORVW�
VRPH�LQIRUPDWLRQV��6DPSOH�2�&XELF��ZLWK�GHPR�SURMHFW��FRQWDLQV�SROH�ILJXUHV�ZLWK�PRQRFOLQLF�
VDPSOH�V\PPHWU\��$OUHDG\�V\PPHWUL]DWLRQ��7ULFOLQLF�WR�RUWKRUKRPELF��FOHDUO\�FKDQJHV�DSSHDUDQFH�RI�
SROH�ILJXUHV�LQ�WKLV�FDVH���
:DUQLQJ��%HIRUH�V\PPHWUL]DWLRQ��\RX�VKRXOG�VHW�SURSHU�YDOXHV��FRORUV�DQG�QXPEHU�RI�LVROLQHV���

�)LOO�RSWLRQ�PD\�DOVR�KHOS�����LVROLQHV�LV�RIWHQ�QHFHVVDU\��
������5RWDWLRQ�
�
<RX�PD\�VHOHFW�URWDWLRQ�DQJOH�RI�3)�V���E\�FKDQJH�VOLGHU�SRVLWLRQ��LW�LV�QRW�QHFHVVDU\�IRU��DQDO\]HG�
VDPSOH�32/�������7KLV�RSWLRQ�PD\�EH�LPSRUWDQW�LQ�FDVH���H�%����
�
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�
:DUQLQJ��<RX�FDQ�FKDQJH�URWDWLRQ�DQJOH�EHIRUH�V\PPHWUL]DWLRQ�FKDQJH�RQO\��

� �
�������������������������EHIRUH�URWDWLRQ�����������������������������������������������DIWHU�URWDWLRQ��
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������/RZHU�XSSHU�UDQJH��ERXQG���
�
'DWD�QHDU�DOSKD ���GHJUHHV�DUH�LQDFFXUDWH�IRU�UHIOHFWLRQ�WHFKQLTXH��ZKHUHDV�IRU�WUDQVPLVVLRQ�
WHFKQLTXH�LQDFFXUDWH�DUH�GDWD�IRU�DOSKD ���/DER7H[�XVHU�FDQ�FKDQJH�ORZHU�XSSHU�UDQJH�DQG�H[FOXGH�
LQDFFXUDWH��GDWD�IURP�2')�FDOFXODWLRQ��,I�\RX�KDYH�SUREOHP�ZLWK�FRQYHUJHQFH�RI�FDOFXODWLRQ�\RX�FDQ�
WU\�WKLV�ZD\����
)RU�H[DPSOH��,Q�EHORZ�H[DPSOH�XVHU�LQFOXGH�WR�2')�FDOFXODWLRQ�UDQJH�IURP���WR����GHJ�IRU�DOO�
�SROH�ILJXUHV��SROH�ILJXUHV�ZHUH�PHDVXUH�WR����GHJ��
�

����������������������������������������������� ��
�
�
����SRO
��SROH�ILJXUHV�DUH�LQ�UDQJH������GHJUHHV�DQG��FOLSSLQJ�RI�SROH�ILJXUHV�LV��XQQHFHVVDU\��

����&KDQJH�RI�GHIDXOW�SDUDPHWHUV�RI�2')�FDOFXODWLRQ�
'HIDXOW�SDUDPHWHUV�RI�FDOFXODWLRQ�RI�2')�LQ�/DER7H[�DUH�VXIILFLHQW� LQ�PRVW�FDVH�RI�FDOFXODWLRQ�����
LWHUDWLRQV�����53�DQG����G53����
�
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�
,I�/DER7H[�ILQLVK�FDOFXODWLRQ�E\�PD[LPDO�QXPEHU�RI�LWHUDWLRQV�\RX�FDQ�WU\�LQFUHDVH�WKLV�QXPEHU��<RX�
FDQ�LQYHVWLJDWH�SURFHVV�RI�2')�FDOFXODWLRQ�DQG�FRQYHUJHQFH�DIWHU�FRPSOHWLRQ�RI�FDOFXODWLRQ��&OLFN�RQ�
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WKH�2')� LPDJH� ULJKW�PRXVH� EXWWRQ� RU� FOLFN� RQ� WKH� UHSRUW� EXWWRQ� RQ� WKH� LQIRUPDWLRQ�ZLQGRZ� �,QIR�
2')���/DER7H[��GLVSOD\�2')�&DOFXODWLRQ�5HSRUW��
:DUQLQJ���,Q�$QDO\VLV�0RGH�ULJKW�PRXVH�EXWWRQ�FOLFN�VKRZV�QHDU�RULHQWDWLRQV�LQVWHDG�2')�
&DOFXODWLRQ�5HSRUW���
�
7KH�2')�&DOFXODWLRQ�5HSRUW�VKRZV�DOVR�WH[WXUH�LQGH[���
I�
�SDUDPHWHU��ZKLFK�LQIRUP�DERXW�VKDUSQHVV�
RI�WH[WXUH��LW�LV�JUDWHU�IRU�VKDUSQHVV�WH[WXUH���
�
([DPSOH�RI�2')�&DOFXODWLRQ�5HSRUW���
LW����LWHUDWLRQ�QXPEHU�
I����WH[WXUH�LQGH[�
53���JOREDO�5S�
^KNO`���5S��IRU�ILJXUH�^KNO`��
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6\PPHWUL]DWLRQ��WULFOLQLF�WR�D[LDO���
�5RWDWLRQ�RI�3)�V���'HJ�� ������

�/RZHU�5DQJH�RI�3)�V���'HJ�� ������
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����&U\VWDO�V\PPHWU\�DQG��FHOO�SDUDPHWHU�
<RX�VKRXOG�FKRRVH�SURSHU�FU\VWDO�V\PPHWU\�DQG�SURSHU�FHOO�SDUDPHWHU��2')�IRU�ORZHU�WKDQ�FXELF�
V\PPHWU\�LV�UHODWLYH�WR�FKRLFH�RI�FHOO�SDUDPHWHUV��,Q�/DER7H[�ZH�XVH�RI�PRVW�SRSXODU�0DWWKLHV�
FRQYHQWLRQ��/DER7H[�GRHV�QRW�SHUPLW�LQSXW�SDUDPHWHUV�RI�FHOO��LQ�RWKHU�RUGHU���
�
)RU�H[DPSOH���
,Q�FDVH�RI�SROH�ILJXUHV��^���`�^���`�^���`�^���`�^���`�IRU�VDPSOH�ZLWK�RUWKRUKRPELF�FU\VWDO�
V\PPHWU\��FHOO�SDUDPHWHUV�D �����QP��E �����QP��DQG�F �����QP�DUH�LQ�LQFRUUHFW�RUGHU��,Q�
DFFRUGDQFH�ZLWK�0DWWKLHV�FRQYHQWLRQ�LW�VKRXOG�EH�LQ�RUGHU���D �����QP�E �����QP�F �����QP�RU�LQ�
UHODWLYH�XQLWV��D ���E �����F ������DQJOHV�DUH�WKH�VDPH�������������KHQFH�SROH�ILJXUHV�KNO�VKRXOG�EH�
LQSXW�DV�EHORZ�LQ�VHFRQG�FROXPQ��
�������������!�����
�������������!�����
�������������!�����
�������������!�����
�������������!�����

���)LQGLQJ�RULHQWDWLRQV�
����,VROLQHV��FRORUV��YDOXHV��VDYH��
�
$IWHU�FDOFXODWLRQ�RI�2')�ZH�VKRXOG�ILQG�VLJQLILFDQW�WH[WXUH�FRPSRQHQWV���
)RU� H[DPSOH�� 2')� RI� � VDPSOH� ����32/� FDOFXODWHG� ZLWK� D[LDO� V\PPHWU\� KDV� � YHU\� VKDUS� � ����!�
FRPSRQHQW� � DQG�RWKHU�FRPSRQHQWV�DUH� LQYLVLEOH�DW� VWDQGDUG�VHWV�RI� LVROLQHV� �DXWRPDWLF��HYHQ� IRU����
LVROLQHV��ILJXUH�D����
�

����������������������������������D��������������������������������������������������������������������������������E�
�
,Q�WKH�ILUVW�VWHS�ZH�VKRXOG�FKRRVH�VHW�RI�LVROLQHV�FRORU�DQG�FKDQJHV�LVROLQHV�YDOXHV���
�
,VROLQH�1R� �� �� �� �� �� �� �� �� �� ��� ��� ��� ��� ���
9DOXHV� ���� ���� ���� ���� ����� ����� ����� ����� ����� ����� ����� ������ ������ ������
�
2Q�WKH�ILJXUH�E�ZH�FDQ�VHH�PRUH�RULHQWDWLRQV�WKDQ�RQO\�����!ILEHU���
�
1RWLFH��WR�FKDQJH�YDOXHV�RI�LVROLQHV�SOHDVH��
�
�� FKRRVH��0$18$/��LQ���2')�LVROLQHV�PRGH��/RDG�2')�LVROLQHV��RQ�WKH�LQIRUPDWLRQ�ZLQGRZ�

�,QIR�2')�����FKDQJH�IURP��$8720$7,&��WR��0$18$/����
�
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�� HGLW�DOO�LVROLQHV�YDOXHV�ZKLFK�\RX�ZDQW�LQ��LVROLQHV�YDOXHV��ZLQGRZV�
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�� PDUN�ER[��9DOXH���RU�DQG��&RORU����6WDWH����
�
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�� SUHVV�WKH��6DYH�2')�,VROLQHV��DQG�VDYH�WKH�LVROLQHV�WR�WKH�ILOH��IRU�H[DPSOH���32/(����
�� DQ\�WLPH�\RX�ZDQW��\RX�FDQ�ORDG�WKLV�LVROLQHV�IURP�WKH�ILOH��FKDQJH��IURP��$8720$7,&��WR�

�32/(���

��
1RZ�\RX�FDQ�VHH�QRW�RQO\�����!�FRPSRXQGV���

����)LQGLQJ�RULHQWDWLRQV�RQ�WKH�2')�
3UHVV�2')�DQDO\VLV���

���
2Q�WKH�ZLQGRZ�\RX�FDQ�VHH�����!�ILEHU�RULHQWDWLRQ�ZLWK�JUHDW�2')�YDOXH��
1H[W�FOLFN�ULJKW�PRXVH�EXWWRQ�LQ�WKH�SODFH�DERXW�PD[LPDO��2')�YDOXHV�LQ�VRPH�DUHD�RWKHU�WKHQ�
����!ILEHU��
�

�
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����2ULHQWDWLRQV��&RPSRQHQWV��'DWDEDVH�
$GG�RULHQWDWLRQ�ZKLFK�\RX�KDYH�IRXQG�WR�WKH�GDWDEDVH����VWHSV���
�� � ���&OLFN�RQ�WKH�+./��� � �VWHS��

� � � ��
�
������������������&OLFN�RQ�WKH��$GG�WR�'DWDEDVH���� � �VWHS��

��
<RX�FDQ�ILQG�RQ�WKH�ULJKW�VLGH�RI�+./�89:�ZLQGRZ�RWKHU�RULHQWDWLRQV�ZKLFK�DUH���V\PPHWULFDOO\�
HTXLYDOHQW�IRU�����!ILEHU�RULHQWDWLRQ������!ILEHU�DQG�����!ILEHU��$OO�WKHVH�RULHQWDWLRQV�EHORQJ�WR�RQH�
WH[WXUH�FRPSRQHQWV��5HJLVWUDWLRQ�RQO\�RQH�RULHQWDWLRQ�IURP�FRPSRQHQW�LQ�WKH�GDWDEDVH�LV�VXIILFLHQW��
&OLFN�RQ�����!ILEHU�SRVLWLRQ�RQ�WKH�OLVW��$SSUR[��0LOOHU�,QGLFHV��DQG�QH[W�FOLFN��2.��EXWWRQ��1RZ�
\RX�FDQ�VHH�WKLV�RULHQWDWLRQ�RQ�WKH�2')��

��
�
<RX�FDQ�DOVR�FKHFN�SRVLWLRQ�RI�����!ILEHU�RULHQWDWLRQ��
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1H[W�VWDUW�VHHN�LQ�WKH�VDPH�ZD\�RI�RWKHU�RULHQWDWLRQV��
)LQLVK�ZKHQ�\RX�ILQG�DOO�HVVHQWLDO�WH[WXUH�RULHQWDWLRQV��

��������������������������������
�
7KHVH�RULHQWDWLRQV�EHORQJ�WR�WKUHH�WH[WXUH�FRPSRQHQWV��V\PPHWULFDOO\�HTXLYDOHQW�RULHQWDWLRQV���
��������!ILEHU��
��������!ILEHU������!ILEHU�����!ILEHU�����!ILEHU��
��������!ILEHU������!ILEHU�����!ILEHU�����!ILEHU�����!ILEHU�����!ILEHU�����!ILEHU��
�
5HPDLQLQJ�FRPSRQHQWV�DUH�WRR�ZHHN�WR�WKH�DQDO\VLV���
1RWLFH��,I�\RX�DQDO\]LQJ�PRUH�VDPSOHV�DQG�\RX�ZRXOG�OLNH�WR�FRPSDUH�WKHVH�VDPSOHV�WKHQ�FRPSRQHQWV�
DQG�LQWHJUDWLRQ�UDQJHV�IRU�DOO�VDPSOHV�VKRXOG�EH�WKH�VDPH���
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���(YDOXDWH�ZLGWK�RI�RULHQWDWLRQ��FRPSRQHQW��SHDN�
3UHVV��4XDQWLWDWLYH�DQDO\VLV��EXWWRQ�DQG�FKRVH�RULHQWDWLRQ�ZKLFK�\RX�KDYH�IRXQG�LQ�SUHYLRXV�VWHS��

��
�
1H[W�\RX�VKRXOG�HYDOXDWH�ZLGWK�RI�SHDN�IRU�WKLV�RULHQWDWLRQ�DQG�LQSXW�LQWHJUDWLRQV�UDQJHV��
,QWHJUDWLRQV�UDQJHV�VKRXOG��
��LQFOXGH�HQWLUH�SHDN�
��GRQ
W�RYHUODS�ZLWK�RWKHU�RULHQWDWLRQV�DQG�ZLWK�V\PPHWULFDOO\�HTXLYDOHQWV��LI�LW�LV�SRVVLEOH��
��LI��\RX�DQDO\]HG�VHULHV�RI�VDPSOHV�WKHQ�HYDOXDWH�LQWHJUDWLRQ�UDQJHV�IRU�VDPSOH�ZLWK�WKH�ZLGHVW�
SHDN�LQ�JLYHQ�GLUHFWLRQ�
1H[W�FKRVH�FRPSRQHQW�QXPEHU��
�

��
�RU�FOLFN�RQ�FRPSRQHQW��RU�DQ\�V\P��HTXLYDOHQW��RQ�WKH�OLVW��
�

�
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)RU�D[LDO�VDPSOH�V\PPHWU\�\RX�VKRXOG�RQO\�LQSXW�LQWHJUDWLRQ�UDQJHV��GHOWD�3KL�DQG�GHOWD�SKL���
8VH�VOLGHU�IURP�ULJKW�VLGH�RI���GLDJUDP�WR�SUHFLVHO\�GLVSOD\�ERWWRP�RI��SHDN��1H[W��\RX�FDQ�VLPSO\�ILQG�
SURSHU�LQWHJUDWLRQV�UDQJHV�RI�SHDNV��
�

��
�
<RX�FDQ�YLHZ�FURVV�VHFWLRQ�QRW�RQO\�IURP�FHQWUDO�SRLQW�RI�LQWHJUDWLRQ��EXW�DOVR�IURP�PDQ\�RWKHU��
�

��
�
'HOWD�3KL���'HOWD�3KL�DQG�'HOWD�3KL��PHDQ�WKH�KDOI�ZLGWK�RI�WKH�LQWHJUDWLRQ�UDQJH�DURXQG�FKRVHQ�
RULHQWDWLRQ��DQG�DOO�V\PPHWULFDOO\�HT�������6R��LI�RULHQWDWLRQ�LV�3+,���3+,��3+,���WKHQ�WKH�YROXPH�
IUDFWLRQ�LV�LQWHJUDWLQJ�LQ�WKH�UDQJH���
��>3+,����'HOWD3KL����3+,����'HOWD3KL�@��
��>3+,���'HOWD3KL���3+,���'HOWD3KL�@��
��>3+,����'HOWD3KL����3+,����'HOWD3KL�@��
IRU�DOO�V\PPHWULFDOO\�HTXLYDOHQW�SRVLWLRQV��RULHQWDWLRQV��RI�FRPSRQHQW��
2I�FRXUVH�\RX�FDQ�FKRVH�GLIIHUHQW�'HOWD�IRU�HDFK�(XOHU�DQJOH�DQG�IRU�HDFK�VHOHFWHG�RULHQWDWLRQ��XVLQJ�
YLHZ�RI�WKH�RULHQWDWLRQ�SURILOHV�LQ�HDFK�(XOHU�DQJOH�FURVV�VHFWLRQ����
)RU�ILEHU�RULHQWDWLRQV�FDOFXODWLRQ�DUH�PDGH�LQ�HQWLUH�3KL��UDQJH��\RX�FDQ
W�FKRRVH�GHOWD�3KL��LQ�WKLV�
FDVH���
�



� ��

��
�
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