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�� 7KH�LQYHUVH�SROH� ILJXUHV�DQVZHU� IRU� WKH�TXHVWLRQ��³:KDW�FU\VWDOORJUDSKLF�SODQHV�
DUH�SUHIHUHQWLDOO\�SHUSHQGLFXODU�WR�WKH�VRPH�VDPSOH�GLUHFWLRQ´��,QWHQVLW\�RI�LQYHUVH�SROH�
ILJXUH� GHSHQG� RQ� QXPEHUV� RI� FU\VWDO� SODQHV� ^KNO`� SHUSHQGLFXODU� WR� FKRVHQ� VDPSOH�
GLUHFWLRQ��;<=!��7KLV�VDPSOH�GLUHFWLRQ�LV�LQSXW�WR�/DER7H[�E\�XVHU�GXULQJ�LQYHUVH�SROH�
ILJXUH� FDOFXODWLRQ�� /DER7H[� FDQ� FDOFXODWH� LQYHUVH� SROH� ILJXUHV� IRU� PDQ\� GLUHFWLRQV�
GHILQHG�RQ� WKH�EDVLV�RI� VDPSOH� D[HV� IUDPH��'LUHFWLRQV��;<=!�DUH� GHWHUPLQHG�RQ� WKH�
VLPLODU�UXOH�DV�FU\VWDOORJUDSKLF��89:!��ZKHUHDW�XQLWV�IRU�D[HV�;�<�DQG�=�DUH�WKH�VDPH��
7KH� PRVW� LPSRUWDQW� DUH� LQYHUVH� SROH� ILJXUH� FDOFXODWHG� IRU� GLUHFWLRQV� SDUDOOHO� WR�
GLUHFWLRQV�RI�VDPSOH�FRRUGLQDWH�V\VWHP��;<=�����
�
�����������'HQRWDWLRQ�
��RI�LQYHUVH�SROH�ILJXUH�
�����VDPSOH�GLUHFWLRQ��
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���� 2ULHQWDWLRQ�GLVWULEXWLRQ�RI�D�VDPSOH�1'�D[LV�RQ�D�VWHUHRJUDP�
���� 2ULHQWDWLRQ�GLVWULEXWLRQ�RI�D�VDPSOH�5'�/'��D[LV�RQ�D�VWHUHRJUDP�
���� 2ULHQWDWLRQ�GLVWULEXWLRQ�RI�D�VDPSOH�7'��D[LV�RQ�D�VWHUHRJUDP�
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&RPSOHWH�,QYHUVH�3ROH�)LJXUH���RULHQWDWLRQ�GLVWULEXWLRQ�RI�D�VDPSOH�D[LV�RU�
;<=�GLUHFWLRQ�RQ�D�VWHUHRJUDP�SORWWHG�ZLWK�UHVSHFW�WR�FU\VWDOORJUDSKLF�
RULHQWDWLRQ��D[LV�RU�GLUHFWLRQV���
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([DPSOH�RI�WKH�&RPSOHWH�,QYHUVH�3ROH�)LJXUH��RULHQWDWLRQ�GLVWULEXWLRQ�RI�����RU�1'�
VDPSOH�D[LV������DQG�������FU\VWDOORJUDSKLF�D[LV��,Q�FHQWHU�������FU\VWDOORJUDSKLF�D[LV��
�
3DUWLDO�,QYHUVH�3ROH�)LJXUH���,QYHUVH�3ROH�)LJXUH�LQ�%DVLF�5HJLRQ�����
RULHQWDWLRQ� GLVWULEXWLRQ� RI� D� VDPSOH� D[LV� RU� ;<=� GLUHFWLRQ� RQ� D� VWDQGDUG�
VWHUHRJUDSKLF� WULDQJOH� �HOLPLQDWH� RI� UHGXQGDQW� LQIRUPDWLRQ� RI� FRPSOHWH� ,3)���
7KH�LFRQ���������FKDQJH�,3)�YLVXDOL]DWLRQ�IURP�FRPSOHWH�WR�SDUWLDO���
�
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�
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([DPSOH�RI�WKH�3DUWLDO�,QYHUVH�3ROH�)LJXUH�IRU�&XELF�6\VWHP��GLVWULEXWLRQ�RI�����1'�
VDPSOH�D[LV�����������DQG�������FU\VWDOORJUDSKLF�GLUHFWLRQ��
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�����������������������������������������DQG�GLUHFWLRQV�
,19�����W\SH�RI�SROH�ILJXUH��LQYHUVH�SROH�ILJXUH�
;<= ����VDPSOH�GLUHFWLRQ�IRU�ZKLFK�RULHQWDWLRQ
�������������GLVWULEXWLRQ�LV�SORWWHG

� ���EDVLF�UHJLRQ��PDLQ�DUHD��RI�FRPSOHWH�,3)
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3ODQH�LQ�0LOOHU�1RWDWLRQ��^KNO`�
'LUHFWLRQ�LQ�0LOOHU�1RWDWLRQ��XYZ!�
,I�WKH�GLUHFWLRQ��XYZ!�OLHV�LQ�WKH�SODQH�^KNO`��WKHQ���
����������������KX���NY���OZ� �����:HLVV�=RQH�/DZ�±�WUXH�LQ�DOO�FU\VWDO�V\VWHPV��
,Q�KH[DJRQDO�V\VWHP��XYZ!�GLUHFWLRQ�LQ�0LOOHU�1RWDWLRQ�LV�QRW�SHUSHQGLFXODU�WR�
^XYZ`SODQH�DV�LQ�FXELF�V\VWHP��
)RU�H[DPSOH��WKH�^���`�SODQH�LV�SHUSHQGLFXODU�WR�GLUHFWLRQ�����!��QRW�����!�DV�
LQ�FXELF�V\VWHP���
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6DPSOH�DQG�FU\VWDO�V\VWHPV�SRVLWLRQ�IRU�(XOHU�DQJOH���������LQ�FRQYHQWLRQ�FRPSDWLEOH�
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0RUH�LQIRUPDWLRQ�DERXW�ERWK�V\VWHPV�DQG�DERXW�FRQYHUVLRQ�RI�LQGLFHV�\RX�FDQ�ILQG�LQ�
PDQXDO��³+H[DJRQDO�$[HV��&RQYHQWLRQ�	�&RQYHUVLRQ´���ZZZ�ODERWH[�FRP���

7KH� /DER7H[� GLVSOD\V� FRPSOHWH� DQG� SDUWLDO� LQYHUVH� SROH� ILJXUHV� LQ� KH[DJRQDO�
V\VWHP��7KH�SDUWLDO�SROH�ILJXUHV�DUH�WKH�XQLW�WULDQJOHV�GLVSOD\HG�LQ�WKH�UDQJH�GHWHUPLQHG�
E\� GLUHFWLRQV� � �����!� �� �������!� DQG� ������!� � �0LOOHU�%UDYDLV� QRWDWLRQ�� RU� ����!��
����!�DQG�����!��0LOOHU�QRWDWLRQ����
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8QLW�WULDQJOH��PDLQ�DUHD��LV�FKRVHQ�IURP�VL[�V\PPHWULFDOO\�HTXLYDOHQW�DUHDV�RI�IXOO�
LQYHUVH� SROH� ILJXUH� DV� LW� LV� VKRZQ� RQ� WKH� ILJXUHV� EHORZ� IRU� FORFNZLVH� DQG� FRXQWHU�
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%HORZ�\RX�FDQ�VHH�H[DPSOHV�RI�FRPSOHWH��IXOO��DQG�SDUWLDO�LQYHUVH�SROH�ILJXUHV�IRU�
KH[DJRQDO�FU\VWDO�V\VWHP��H[DPSOH�FDOFXODWHG�IRU�VWURQJ�FRPSRQHQW�^����`����!��
F�D ����ZLWK�):+0����GHJUHHV���

����� � ��
�����
,Q�VRPH�ZRUNV�WKH�XQLW�WULDQJOH�LV�SUHVHQWHG�LQ�VPDOOHU�UHJLRQ�WKDQ�SUHVHQWHG�DERYH�L�H��
RQO\����GHJUHHV�LQVWHDG����GHJUHHV�
�
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/DER7H[� FDOFXODWHV� PDLQ� LQYHUVH� SROH� ILJXUHV� ������������ DQG� ������ IRU� KH[DJRQDO�
V\VWHP� GXULQJ� 2')� FDOFXODWLRQ�� 8VHU� FDQ� FDOFXODWH� LQYHUVH� SROH� ILJXUHV� IRU� RWKHU�
GLUHFWLRQV� XVLQJ� VSHFLDO� GLDORJ� ZKLFK� LV� DFFHVVLEOH� IURP� PHQX� LWHP� RU� IURP� PDLQ�
WRROEDU���
/DER7H[�VKRZV��;<=��GLUHFWLRQ�RQ�WKH�SDUWLDO�LQYHUVH�SROH�ILJXUH�RI�KH[DJRQDO�V\VWHP�
LQ�WKH�OHIW�VLGH�RI�LQYHUVH�SROH�ILJXUH��LW�LV�PDUNHG�UHG�OLQH���
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,QWHQVLW\� RI� LQYHUVH� SROH� ILJXUH� GHSHQG� RQ� QXPEHUV� RI� FU\VWDO� SODQHV� ^KNO`�
SHUSHQGLFXODU�WR�FKRVHQ�VDPSOH�GLUHFWLRQ���;<=!���2Q�WKH�LQYHUVH�SROH�ILJXUH�WKH�SODQH�
LV� UHSUHVHQWHG� E\� GLUHFWLRQ� SHUSHQGLFXODU� IRU� WKLV� SODQH� �:DUQLQJ�� SOHDVH� UHPHPEHU�
GXULQJ� DQDO\VLV� WKDW� LQ� KH[DJRQDO� V\VWHP� WKH� SODQH� DQG� WKH� GLUHFWLRQ� KDYH� WKH� VDPH�
LQGLFHV� LQ�0LOOHU�%UDYDLV� � QRWDWLRQ�� ,Q� WKUHH� LQGLFHV� QRWDWLRQ� ��0LOOHU�QRWDWLRQ� �� SODQH�
DQG�GLUHFWLRQ�SHUSHQGLFXODU�WR�WKLV�SODQH�KDYH�XVXDOO\�GLIIHUHQW�LQGLFHV����)RU�H[DPSOH��
IURP�GHILQLWLRQ�RI�^KNO`�XYZ!��^KNO`�LV�D�FU\VWDOORJUDSKLF�SODQH�SDUDOOHO�ZLWK�WKH�SODQH�
RI� WKH� UROOLQJ� �RU�RWKHU� UHIHUHQFH�SODQH�;<����XYZ!� LV� D� FU\VWDOORJUDSKLF� GLUHFWLRQ� LQ�
WKLV� SODQH� DQG� SDUDOOHO� ZLWK� WKH� UROOLQJ� GLUHFWLRQ�� +HQFH� LQ� KH[DJRQDO� V\VWHP�� LI�
SUHIHUUHG� RULHQWDWLRQ� LV� ^KNO`�XYZ!� WKHQ� SODQH� ^KNO`VKRXOG� EH� GRPLQDWLQJ� RQ� WKH�
LQYHUVH�SROH� ILJXUH�ZKLFK�VKRZV�GLVWULEXWLRQ�RI�GLUHFWLRQV�SDUDOOHO� WR�QRUPDO�GLUHFWLRQ�
������1'���$V�LW� LV�VKRZQ�RQ�WKH�ILJXUH�EHORZ��LQ� WKH�FDVH�RI�RULHQWDWLRQ�^���`����!��
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3OHDVH� UHPHPEHU� WKDW� RULHQWDWLRQ� QRWHG� E\�0LOOHU� LQGLFHV� ZKHQ� LV� H[SUHVVHG� E\�
(XOHU�DQJOHV�KDV�GLIIHUHQW�QRWDWLRQ�IRU�HDFK�KH[DJRQDO�D[HV�FRQYHQWLRQ���
)RU� H[DPSOH� RULHQWDWLRQ� � ^����`����!� LV� HTXLYDOHQW� RULHQWDWLRQ� ^������`� LQ� WKH� ILUVW�
FRQYHQWLRQ� DQG� ^�������`� LQ� WKH� VHFRQG�KH[DJRQDO� D[HV� FRQYHQWLRQ�� 3ROH� ILJXUHV� DQG�
LQYHUVH� SROH� ILJXUHV� DUH� WKH� VDPH� IRU� RULHQWDWLRQ� � ^����`����!� LQ� ERWK� FRQYHQWLRQ��
2ULHQWDWLRQ�^��������LQ�WKH�ILUVW�FRQYHQWLRQ�LV�GLIIHUHQW�IURP�RULHQWDWLRQ�^��������LQ�WKH�
VHFRQG� FRQYHQWLRQ� KHQFH� RULHQWDWLRQ� H[SUHVVHG� E\� 0LOOHU� LQGLFHV�� SROH� ILJXUHV� DQG�
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LQ� 5'�/� GLUHFWLRQ� �EXLOG� SROH� ILJXUH� IURP� 2')� XVLQJ� /DER7H[��!0HQX��
!&DOFXODWLRQ���!2')�WR�$3)���1H[W�EXLOG�IURP�PRGHO�2')�LQYHUVH�SROH�ILJXUH�
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KH[DJRQDO�DQG�WULJRQDO�FU\VWDO�V\VWHPV�/DER7H[�XVH�0LOOHU�%UDYDLV�LQGLFHV��
^KNLO`��/DER7H[�VKRZV�SURSHU�^KNO`�LQGLFHV�LI�\RX�LQWURGXFH�FHOO�SDUDPHWHUV�
DQG�LQGLFHV�RI�SROH�ILJXUHV�WR�2')�FDOFXODWLRQ�LQ�FRQYHQWLRQ�GHVFULEHG�LQ�
PDQXDO��³3ROH�ILJXUHV��UHJLVWUDWLRQ�DQG�SORW�FRQYHQWLRQV´���3RVLWLRQ�RI�SODQH�RQ�
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