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63UR87� QRZ� SURYLGHV� D� OLQJXLVWLF� SURFHVVLQJ� UHVRXUFH� IRU� VHQWHQFH�XWWHUDQFH� ERXQGDU\�
UHFRJQLWLRQ�ZKLFK�FDQ�DOVR�EH�XVHG�VHSDUDWHO\�DV�D�VXEFRPSRQHQW�LQ�RWKHU�DSSOLFDWLRQV��7KLV�
SDSHU�EULHIO\�GHVFULEHV�WKLV�FRPSRQHQW��LVVXHV�FRQFHUQLQJ�FUHDWLRQ�RI�LQGLVSHQVDEOH�UHVRXUFHV��
DQG�JLYHV�VRPH�FRGH�H[DPSOHV�IRU�SURJUDPPHUV��
�
6SUR87¶V�VHQWHQFH�ERXQGDU\�UHFRJQLWLRQ�FRPSRQHQW�IROORZV�WKH�UXOH�EDVHG�DSSURDFK��DQG�LV�
EDVHG�RQ�D�XVHU�GHILQDEOH�OLVW�RI�SRWHQWLDO�VHQWHQFH�ERXQGDU\�PDUNHUV��D�OLVW�RI�QRQ�ILQDO�WH[W�
LWHPV� �H�J�� QRQ�ILQDO� DEEUHYLDWLRQV��� D� OLVW� RI� QRQ�LQLWLDO� WH[W� LWHPV� �H�J��� VRPH� FDSLWDOL]HG�
DEEUHYLDWLRQV�ZKLFK�GR�QRW�VWDUW�D�VHQWHQFH���DQG�D�OLVW�RI�QRQ�LQLWLDO�SUHIL[HV��H�J���V\PEROV�
OLNH� 
�
� RU� 
�
��� )RU� WKH� VDNH� RI� FODULW\�� ZH� JLYH� EHORZ� DQ� H[DPSOH� RI� VXFK� UHVRXUFHV� IRU�
*HUPDQ�ODQJXDJH��
�
3RWHQWLDO�VHQWHQFH�ERXQGDU\�PDUNHUV���������"����
�
1RQ�ILQDO�WH[W�LWHPV���3URI��'U���]�%���
�
1RQ�LQLWLDO�WH[W�LWHPV��$*�XQG�&R���0UG���/WG��
�
1RQ�LQLWLDO�SUHIL[HV������>��^���������
�
�
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1RWH�WKDW�QRQ�LQLWLDO�SUHIL[HV�PXVW�QRW�EH�QHFHVVDULO\�IROORZHG�E\�D�ZKLWHVSDFH��ZKHUHDV�QRQ�
LQLWLDO�WH[W�LWHPV�PXVW�EH�IROORZHG�E\�D�ZKLWHVSDFH��)RU�WKLV�UHDVRQ�ZH�PDNH�WKH�GLVWLQFWLRQ�
EHWZHHQ�WKHVH�WZR�OLVWV��
�
7KH� FRPSRQHQW� DSSOLHG� WR� DQ� LQSXW� WH[W� UHWXUQV� DQ� DUUD\� RI� VHQWHQFH�XWWHUDQFH� ERXQGDU\�
PDUNHUV� �FKDUDFWHU� SRVLWLRQV���:KHQ� DSSOLHG� ZLWKLQ� 63UR87�� WKHVH� UHVXOWV� DUH� QRW� GLUHFWO\�
YLVLEOH��EXW�WKH�VHW�RI�WKH�JUDPPDU�UXOHV�FDQ�EH�VSOLW�LQWR�UXOHV�ZKLFK�DUH�VHQWHQFH�ERXQGDU\�
VHQVLWLYH� DQG� VHQWHQFH�ERXQGDU\� LQVHQVLWLYH�� L�H��� VHQWHQFH�ERXQGDU\� VHQVLWLYH� UXOHV� FDQ� QRW�
PDWFK�D�WH[W�IUDJPHQW�ZKLFK�FRQWDLQV�D�VHQWHQFH�XWWHUDQFH�ERXQGDU\��
�
)XUWKHUPRUH��WKH�UHVXOWV�UHWXUQHG�E\�WKH�VHQWHQFH�XWWHUDQFH�ERXQGDU\�UHFRJQL]HU�PD\�EH�ILQH�
WXQHG� DW� D� ODWHU� VWDJH� YLD� FRPSDULVRQ�ZLWK� WH[W� VSDQV�PDWFKHG� E\� DQRWKHU� FRPSRQHQW�� DQG�
WKURXJK� H[FOXVLRQ� RI� DOO� VHQWHQFH�XWWHUDQFH� ERXQGDULHV� ZKLFK� DSSHDU� LQ� DQ\� RI� WKHVH� WH[W�
VSDQV�� )RU� LQVWDQFH�� QDPHG�HQWLWLHV� RIWHQ� LQFOXGH� QRQ�WUDLOLQJ� SHULRGV� �H�J���3URI�� 'U�� KDE��
-RKQ�6PLWK���,Q�WKLV�ZD\��WKH�XVHU�KDV�WKH�SRVVLELOLW\�RI�LPSURYLQJ�WKH�UHVXOWV�VLQFH�PDQ\�RI�
WKH�DPELJXLWLHV�FRQFHUQLQJ�WKH�IXQFWLRQ�RI�SXQFWXDWLRQ�VLJQV�FDQ�EH�UHVROYHG�DW�KLJKHU�OHYHO�
RI� WKH� OLQJXLVWLF� DQDO\VLV�� $GGLWLRQDOO\�� D� VR� FDOOHG� WZR�HQG�RI�OLQH� UXOH� FDQ� EH� XVHG� RQ�
GHPDQG��GHIDXOW�RSWLRQ��LQ�RUGHU�WR�WUHDW�WZR�RU�PRUH�FRQVHFXWLYH�HQG�RI�OLQH�V\PEROV�DV�DQ�
HYLGHQFH�IRU�VHQWHQFH�XWWHUDQFH�ERXQGDU\��
�
�
���3UHSDULQJ�DQG�&RPSLOLQJ�6HQWHQFH�%RXQGDU\�5HFRJQL]HU�5HVRXUFHV�
�
7KH� UHVRXUFHV� QHHGHG� IRU� FRPSLOLQJ� D� VHQWHQFH� ERXQGDU\� UHFRJQL]HU� FRQVLVW� RI� IRXU� ILOHV�
FRQWDLQLQJ�UHVSHFWLYHO\�SRWHQWLDO�VHQWHQFH�ERXQGDU\�PDUNHUV��QRQ�ILQDO�WH[W�LWHPV��QRQ�LQLWLDO�
WH[W�LWHPV��DQG�QRQ�LQLWLDO�SUHIL[HV��1RWH�WKDW�HDFK�OLQH�RI�WKHVH�ILOHV�FRQWDLQV�D�VLQJOH�HQWU\��
�

:KHQ�WKHVH�IRXU�ILOHV�DUH�SURYLGHG��ZH�FDQ�WXUQ� WR�WKH�FRPSLODWLRQ�SURFHVV��)RU�UXQQLQJ�
WKH�VHQWHQFH�ERXQGDU\�UHFRJQL]HU�FRPSLOHU��D�FRQILJXUDWLRQ�ILOH�LV�QHHGHG��ZKLFK�GHILQHV�WKH�
IROORZLQJ�SURSHUWLHV��
�

• D�SDWK�WR�WKH�ILOH�FRQWDLQLQJ�WKH�OLVW�RI�SRWHQWLDO�ERXQGDU\�PDUNHUV�
• D�SDWK�WR�WKH�ILOH�FRQWDLQLQJ�WKH�OLVW�RI�QRQ�ILQDO�LWHPV�
• D�SDWK�WR�WKH�ILOH�FRQWDLQLQJ�WKH�OLVW�RI�QRQ�LQLWLDO�LWHPV�
• 3DWK�WR�WKH�ILOH�FRQWDLQLQJ�WKH�OLVW�RI�QRQ�LQLWLDO�SUHIL[HV�
• D�QDPH�RI�WKH�FKDUDFWHU�VHW�XVHG�IRU�GHFRGLQJ�LQSXW�ILOHV��H�J���86�$6&,,��,62���������

87)����87)���%(���3OHDVH�UHIHU�IRU�IXUWKHU�GHWDLOV�WR�MDYD�QLR�FKDUVHW�&KDUVHW�LQ�
WKH�RQOLQH�-$9$�$3,�GRFXPHQWDWLRQ�DYDLODEOH�DW�KWWS���ZZZ�MDYD�VXQ�FRP�
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• D� SDWK� WR� WKH� RXWSXW� ILOH� FRQWDLQLQJ� WKH� ELQDU\� FRPSUHVVHG� UHSUHVHQWDWLRQ� RI� WKH�
UHVRXUFHV� IRU� WKH� VHQWHQFH� ERXQGDU\� UHFRJQL]HU� �E\� D� FRQYHQWLRQ� FRPSLOHG� VHQWHQFH�
ERXQGDU\�UHVRXUFHV�VKRXOG�KDYH�DQ�H[WHQVLRQ�VVE��

�
7KH�H[DPSOH�JLYHQ�EHORZ�LOOXVWUDWHV�KRZ�D�FRQILJXUDWLRQ�ILOH�VKRXOG�ORRN�OLNH���
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�
:KHQ� WKH� GHILQLWLRQ� RI� WKH� FRQILJXUDWLRQ� ILOH� LV� FRPSOHWHG� ZH� FDQ� ILQDOO\� FRPSLOH� WKH�

UHVRXUFHV�E\�UXQQLQJ�WKH�IROORZLQJ�VFULSW 7 ��
�
06�:LQGRZV�YHUVLRQ��
�8�9�:�9<;�=�>�?A@�B�CEDF;�G"HJI�K
L�MONPL�Q�R�STNVU�W4N�X H�Y�Z�[ W4N Y�[�\ W�S > MON�X3M \ W3M \�G M�] Z�[�\ L 9�Y�^ N`_ Z�>�H S�U�M Y�a�Z�Y�b M \ W3M \�G M�] Z�[�\ L 9�Y�^�c M G�Z�d�\ S�e�M YfI�g

�
/LQX[�YHUVLRQ��
�
M ?�H�Z�Y Wih�j3k�h�l�] c3m�c�n kAo mqp�r�s Nut�t<X H M G S�Q�S�M�X<W"v�M H�9 W"vxw�v�M Y M<L ^�\�9�> S G U�S \ RxU�S"y Y�9�Y S�M�X 9�Y MzX�W Z�Y M�L �8�9�:�9<;�=�>�?A@�B�CEDF;�G"HJ{�K
L�MONPL�Q�R�STNVU�W4N�X H�Y�Z�[ W4N Y�[�\ W�S > MON�X3M \ W3M \�G M�] Z�[�\ L 9�Y�^ N`_ Z�>�H S�U�M Y�a�Z�Y�b M \ W3M \�G M�] Z�[�\ L 9�Y�^�c M G�Z�d�\ S�e�M Yf{�g

�
�
ZKHUH� ��� ����� VSHFLILHV� WKH� SDWK� WR�� �D�� WKH� GLUHFWRU\� FRQWDLQLQJ� 63UR87� -DYD� DUFKLYH�
�VSURXW�MDU� RU� VSURXW�]LS�� RU� D� SDWK� WR� WKH� URRW� GLUHFWRU\� FRQWDLQLQJ� WKH� FRPSLOHG�
&RPSLOHU)RU6HQWHQFH%RXQGDU\5HFRJQL]HU� FODVV�� DQG� �E�� WKH� ORJ�M�������MDU� DUFKLYH | �
�XVHG� IRU� ORJJLQJ� VLQFH� YHUVLRQ� ������ 7KH� VHFRQG� SDUDPHWHU� ��� ����� LV� D� SDWK� WR� WKH�
FRQILJXUDWLRQ�ILOH�GHVFULEHG�HDUOLHU��$Q\�PHVVDJHV�FRQFHUQLQJ�HUURUV�HQFRXQWHUHG�GXULQJ�WKH�
FRPSLODWLRQ� DUH�GLVSOD\HG�YLD� VWDQGDUG�RXWSXW��6LQFH� WKH� UHJXODU� FRPSLOHU� LV� LQYRNHG� LQ� WKH�
FRPSLODWLRQ� SURFHVV�� PDNH� VXUH� WKDW� WKH� FRUUHVSRQGLQJ� GOO�OLEUDU\� �5&B-1,�GOO� DQG�
OLE5&B-1,�VR�OLEUDULHV�IRU�06�:LQGRZV�DQG�/LQX[�UHVSHFWLYHO\� LV�YLVLEOH�E\�\RXU�RSHUDWLQJ�
V\VWHP�� ,Q� WKH�06�:LQGRZV�HQYLURQPHQW� LW� LV�VXIILFLHQW� WR�VWRUH� WKLV� OLEUDU\� LQ� WKH�ZRUNLQJ�
GLUHFWRU\� RU� WR� PDNH� WKH� OLEUDU\� YLVLEOH� YLD� DGGLQJ� WKH� FRUUHVSRQGLQJ� DEVROXWH� SDWK� RI� WKH�
OLEUDU\� WR� WKH� HQYLURQPHQW� YDULDEOH� 3$7+�� ,Q� FDVH� RI� /LQX[�� DQ� DGGLWLRQDO� LQLWLDO� OLQH�
FRQWDLQLQJ� WKH� H[SRUW�GLUHFWLYH�KDV� WR�EH�DGGHG� WR� WKH� VFULSW�ZKLFK�GHILQHV� WKH�HQYLURQPHQW�
�������������������������������������������������} �3OHDVH�QRWH�WKDW�FXUUHQWO\�FRPSLOLQJ�VHQWHQFH�ERXQGDU\�UHFRJQL]HU�UHVRXUFHV�LV�RQO\�SRVVLEOH�XQGHU�/LQX[�RU�
06�:LQGRZV�VLQFH�WKH�G\QDPLF�OLEUDU\�SURYLGLQJ�WKH�IXQFWLRQDOLW\�RI�WKH�UHJXODU�FRPSLOHU�WKDW�LV�XVHG�LQ�WKH�
FRPSLODWLRQ�SURFHVV��LV�QRW�DYDLODEOH�IRU�RWKHU�RSHUDWLQJ�V\VWHPV���~ �)RU�LQWHUQDO�').,�VWDII��7KH�ODWHVW�YHUVLRQV�RI�DOO�MDU�DUFKLYHV�DQG�H[WHUQDO�OLEUDULHV�ZKLFK�DUH�XVHG�E\�63UR87�
FDQ�EH�IRXQG�LQ�').,V�LQWHUQDO�GLUHFWRU\��SURMHFW�FO�VSURXW�WHVW�UHVRXUFH�OLE��([WHUQDO�XVHUV�ZLOO�ILQG�DOO�WKHVH�
OLEUDULHV�LQ�WKHLU�PDLQ�63UR87�GLUHFWRU\��
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YDULDEOH�/'B/,%5$5<B3$7+�DQW�VHWV�LWV�YDOXH�WR�WKH�SDWK�ZKHUH�WKH�OLEUDU\�LV�VWRUHG��,Q�RXU�
VFULSW�H[DPSOH�DERYH��WKLV�YDULDEOH�LV�VHW�WR�WKH�FXUUHQW�GLUHFWRU\��'R�QRW�IRUJHW�WR�PRGLI\�LW�LI�
QHFHVVDU\��
�
)XUWKHU�� WKH� GLUHFWRU\� LQ� ZKLFK� \RX� FRPSLOH� \RXU� UHVRXUFHV� PXVW� EH� ZULWDEOH�� VLQFH� WKH�
FRPSLOHU�SURGXFHV�VRPH�LQWHUPHGLDWH�WHPSRUDU\�ILOHV��,W�LV�UHFRPPHQGHG�WKDW�XVHUV�GR�QRW�XVH�
DQ\�RI�WKH�LQWHUQDO�63UR87�GLUHFWRULHV�IRU�FRPSLOLQJ�WKHLU�UHVRXUFHV��
�
�
���5XQQLQJ�WKH�6HQWHQFH�%RXQGDU\�5HFRJQL]HU�
�
:KHQ� XVLQJ� WKH� VHQWHQFH�XWWHUDQFH� ERXQGDU\� UHFRJQL]HU� ZLWKLQ� WKH� 63UR87� JUDPPDU�
GHYHORSPHQW� HQYLURQPHQW�� \RX� KDYH� WR� FKRRVH� WKH� RSWLRQ� 0HQX� !� 7RROV� !� &RQILJXUH�
FRPSRQHQWV� ZKLFK� OHDGV� \RX� WR� WKH� FRQILJXUDWLRQ� ZLQGRZ� LQ� ZKLFK� \RX� FDQ� ODXQFK� DQ�
LQVWDQFH�RI�VXFK�FRPSRQHQW� LQ� WKH�VLPLODU�ZD\� WR� LQVWDOOLQJ�RWKHU�SURFHVVLQJ�UHVRXUFHV��7KH�
RQO\�WZR�ILHOGV�ZKLFK�KDYH�WR�EH�VSHFLILHG�DUH�WKH�UHVRXUFH�ILOH�ILHOG��FRPSLOHG�UHVRXUFHV�IRU�
VHQWHQFH�ERXQGDU\�UHFRJQL]HU���DQG�7ZR�HQG�RI�OLQH�UXOH�DFWLYDWLRQ�ILHOG���
�

,I�\RX�ZLVK�WR�XVH�WKH�VHQWHQFH�ERXQGDU\�UHFRJQL]HU� LQGHSHQGHQWO\�DQG�WHVW� LW�RXWVLGH�RI�
63UR87�RQ�DQ\�WH[WXDO�GDWD��WKH�IROORZLQJ�VFULSW�FDQ�EH�XVHG��
�8�9�:�9<;�=�>�?A@�B�CEDF;�G"H<� h�S"y�o 9 W"v��
L�MONPL�Q�R�STNVU�W4N�X H�Y�Z�[ W4N Y�[�\ W�S > MON�X3M \ W3M \�G M�] Z�[�\ L 9�Y�^ N m�H�H U ^#b M \ W3M \�G M�] Z�[�\ L 9�Y�^�c M G�Z�d�\ S�e�M Y

����W�� �#b M \ W3M \�G M�] Z�[�\ L 9�Y�^�c M G�Z�d�\ S�e�M Y�a S�U�M�� ��p�Z R�M \ S�e�M Y _ Z�\ Q�S d�a S�U�M�� � l \�H�[ W a S�U�M�� ����[ W H�[ W a S�U�M��
������ � h�S"y�o 9 W"v�� �"2���*���&��������z�P	A��� ) ��2�	�� ) ���<� ) ������
���*�����
��<*�������	����������<� ) ��+�%�
������f��	3��	<	�
�* ) �3���
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��<*�������	����������<� ) �<*��"!�2�����������2�2�����+�����������*�������������	�
���
���*�������������

*���	�������	�������6���� ) ��2�	�� ) ���<� ) �<����������-�1����4�5.�����	�
$	�
�* ) �3���

� ��W�� 	x�"������* ) &���
�����	�*����3��	���������������������,�&� �������¡������
�#b M \ W3M \�G M�] Z�[�\ L 9�Y�^�c M G�Z�d�\ S�e�M Y�a S�U�M�¢ 	�2�	�� ) ���<� ) �f&������<*�������	����������<� ) ��
���������
�*����

��p�Z R�M \ S�e�M Y _ Z�\ Q�S d � 	�2�	�� ) ���<� ) �f&������<*�������	����������<� ) �<����������������
$*����q&�������
�	��������
� l \�H�[ W a S�U�M�� 	�2�	�� ) ���<� ) �f&������<*�������	������<� ) �<����2����<�������
����[ W H�[ W a S�U�M�� 	�2�	�� ) ���<� ) �<�����32����f&������
�

3OHDVH�QRWH� WKDW� WKLV� VFULSW� DXWRPDWLFDOO\� UXQV�63UR87V� WRNHQL]HU� DV� D� VXEURXWLQH��+RZHYHU�
WKH�XVHU�KDV� WKH�SRVVLELOLW\� WR�XVH� DQ\� WRNHQL]HU�KH�ZDQWV�ZLWK�6SUR87V�VHQWHQFH�ERXQGDU\�
UHFRJQL]HU��+RZ�WR�SURFHHG�LQ�VXFK�D�FDVH�ZLOO�EH�H[SODLQHG�ODWHU�D�VDPSOH�FRGH��
�
$Q� H[DPSOH�� ,Q� RUGHU� WR� DSSO\� WKH� VHQWHQFH� ERXQGDU\� UHFRJQL]HU�ZLWK� WZR�HQG�RI�OLQH� UXOH�
DFWLYDWHG� WR� WKH� ILOH� VDPSOH�W[W�� ZKHUHDV� WKH� UHVRXUFHV� DUH� VWRUHG� LQ� WKH� ILOH�
6HQWHQFH%RXQGDU\�VVE�� WKH� WRNHQL]HU� FRQILJXUDWLRQ� LV� VDYHG� LQ� WKH� ILOH�7RN&RQI�W[W�� DQG�
WKH�RXWSXW��VKRXOG�EH�ZULWWHQ�WR�WKH�ILOH�UHVXOW�W[W��IROORZLQJ�VFULSW�PXVW�EH�XVHG��
�
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8�9�:�9<;�=�>�?A@�B�CEDF;�G"H X H�Y�Z�[ W4N 8�9�Y¤£ U Z�d�B�8 � K N g N�¥4N 8�9�Y
L�MONPL�Q�R�STNVU�W4N�X H�Y�Z�[ W4N Y�[�\ W�S > MON�X3M \ W3M \�G M�] Z�[�\ L 9�Y�^ N m�H�H U ^#b M \ W3M \�G M�] Z�[�\ L 9�Y�^�c M G�Z�d�\ S�e�M Yb M \ W3M \�G M�] Z�[�\ L 9�Y�^ N�X�X¦y p�Z R�_ Z�\ Q'N�W ? W<X 9�>�H U�MON�W ? W Y M�X [ U�W4N�W ? W �
�
'HYHORSHUV�ZKR�ZRXOG�OLNH�WR�SHUIRUP�WKH�VDPH�DFWLRQ�LQ�WKHLU�RZQ�DSSOLFDWLRQV�ZRXOG�QHHG�
WR�JHQHUDWH�WKH�IROORZLQJ�SLHFH�RI�FRGH��LQ�D�VLPSOLILHG�IRUP���
�S >�H�Z�Y W 8�9�:�9 NVS Z N�§ £
S >�H�Z�Y W 8�9�:�9 N [ W�S�UTN�§ £
S >�H�Z�Y W�L�MONPL�Q�R�STNVU�W4N�X H�Y�Z�[ W4N Y�[�\ W�S > MON�W Z R�M \ S�e�M Y N�§ £
S >�H�Z�Y W�L�MONPL�Q�R�STNVU�W4N�X H�Y�Z�[ W4N Y�[�\ W�S > MON d�9 e�M�W�W3M�M Y N�§ £
S >�H�Z�Y W�L�MONPL�Q�R�STNVU�W4N�X H�Y�Z�[ W4N Y�[�\ W�S > MON�X3M \ W3M \�G M�] Z�[�\ L 9�Y�^ N�§ £

¨�¨  ���������	��������<� ) �x������������*���6���������	�
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���*�������������
b M \ W3M \�G M�] Z�[�\ L 9�Y�^�c M G�Z�d�\ S�e�M Y�©<s<\ M�w b M \ W3M \�G M�] Z�[�\ L 9�Y�^�c M G�Z�d�\ S�e�M Y«ª­¬#£
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// Since sentence boundary recognizer takes as input an array of ‘sbToken’ objects,¨�¨ ��������������	��������f���q&���
¿!q	���������!�������6���2�������-�2�
���*����������x���f��
�����
$���<*�
���	����x����* ) 	��f	�
�
�	��
¨�¨ ����
$*���������
���������+�%�
��������������������������<*�	��<�����<� ) �f&��������3��������!q��� ) ���»&���
$*�
���	��������
// an array of ‘sbToken’ objectsX¦y p�Z R�M \ �5� p�Z R�M \ X s»b M \ W3M \�G M�] Z�[�\ L 9�Y�^�c M G�Z�d�\ S�e�M Y N`_ Z�\�: M Y W b¦H�Y�Z�[ W p�Z R�M \ X ªÀH�p l ¬#£

¨�¨  �&iÁ����f	�
�����������������&�&���
������<����������������
��¾����2���
�&���
¿!F� ) �<*���������
��������f��&
// tokenization information into ‘sbToken’s here and replace the above call to¨�¨ � ) � ( ��������
���+�2�
������������������T��2��� ������x���"!q��� ) �����<�������
// More details on the class ‘sbToken’ can be found in the Appendix A
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)RU�IXUWKHU�GHWDLOV��SOHDVH�UHIHU�WR�WKH�MDYD�FRGH�GRFXPHQWDWLRQ�RI�WKH�FRUUHVSRQGLQJ�63UR87�
SDFNDJH�LQ�$SSHQGL[�$���
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�
�
�
$33(1',;�$�±�-$9$�'2&80(17$7,21�
�
�
-$9$�'2&80(17$7,21�)25�7+(�&/$66�
$EVWUDFW6HQWHQFH%RXQGDU\5HFRJQL]HU�
�
GH�GINL�OW�VSURXW�UXQWLPH�VHQWHQFH%RXQGDU\��
&ODVV�$EVWUDFW6HQWHQFH%RXQGDU\5HFRJQL]HU�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�VHQWHQFH%RXQGDU\�$EVWUDFW6HQWHQFH%RXQGDU\5HFRJQL]HU�
'LUHFW�.QRZQ�6XEFODVVHV���

6HQWHQFH%RXQGDU\5HFRJQL]HU��
�

SXEOLF�DEVWUDFW�FODVV�$EVWUDFW6HQWHQFH%RXQGDU\5HFRJQL]HU��
H[WHQGV�MDYD�ODQJ�2EMHFW�
*HQHUDO�DEVWUDFW�FODVV�IRU�VHQWHQFH�XWWHUDQFH�ERXQGDU\�UHFRJQLWLRQ�FRPSRQHQW���

�
&RQVWUXFWRU�6XPPDU\�
$EVWUDFW6HQWHQFH%RXQGDU\5HFRJQL]HU����
������������ �

���
0HWKRG�6XPPDU\�
DEVWUDFW�

�LQW>@�&RPSXWH%RXQGDULHV�FKDU>@�,QSXW7H[W��VE7RNHQ>@�7RNHQV���
����������5HWXUQV�DQ�DUUD\�RI�LQGLFHV�RI�VHQWHQFH�ERXQGDULHV��

���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
FORQH��HTXDOV��ILQDOL]H��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��
ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
$EVWUDFW6HQWHQFH%RXQGDU\5HFRJQL]HU�
SXEOLF�$EVWUDFW6HQWHQFH%RXQGDU\5HFRJQL]HU���
�
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0HWKRG�'HWDLO�
�
&RPSXWH%RXQGDULHV�
SXEOLF�DEVWUDFW�LQW>@�&RPSXWH%RXQGDULHV�FKDU>@�,QSXW7H[W��
����������������������������������������VE7RNHQ>@�7RNHQV��

5HWXUQV�DQ�DUUD\�RI�LQGLFHV�RI�VHQWHQFH�ERXQGDULHV���
3DUDPHWHUV���
,QSXW7H[W���DUUD\�FRQWDLQLQJ�WKH�LQSXW�WH[W���
7RNHQV���DQ�DUUD\�RI�WRNHQV��#VHH�GH�GINL�OW�UXQWLPH�VHQWHQFH%RXQGDU\�VE7RNHQ����
5HWXUQV���
DQ�DUUD\�RI�LQWHJHUV�LQGLFDWLQJ�LQGLFHV�RI�FKDUDFWHU�SRVLWLRQV�ZKLFK�UHSUHVHQW�
VHQWHQFH�XWWHUDQFH�ERXQGDULHV��

�
�
-$9$�'2&80(17$7,21�)25�7+(�&/$66�
6HQWHQFH%RXQGDU\5HFRJQL]HU�
�

�

GH�GINL�OW�VSURXW�UXQWLPH�VHQWHQFH%RXQGDU\��
&ODVV�6HQWHQFH%RXQGDU\5HFRJQL]HU�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�VHQWHQFH%RXQGDU\�$EVWUDFW6HQWHQFH%RXQGDU\5HFRJQL]HU�
������ GH�GINL�OW�VSURXW�UXQWLPH�VHQWHQFH%RXQGDU\�6HQWHQFH%RXQGDU\5HFRJQL]HU� �
SXEOLF�FODVV�6HQWHQFH%RXQGDU\5HFRJQL]HU��
H[WHQGV�$EVWUDFW6HQWHQFH%RXQGDU\5HFRJQL]HU�
�
7KLV�FODVV�LPSOHPHQWV�VHQWHQFH�XWWHUDQFH�ERXQGDU\�UHFRJQLWLRQ�FRPSRQHQW��,W�LV�
EDVHG�RQ�D�XVHU�GHILQDEOH�OLVW�RI�SRWHQWLDO�VHQWHQFH�ERXQGDU\�PDUNHUV��D�OLVW�RI�QRQ�
ILQDO�WH[W�LWHPV��H�J��DEEUHYLDWLRQV���D�OLVW�RI�QRQ�LQLWLDO�WH[W�LWHPV��H�J���VRPH�
FDSLWDOL]HG�DEEUHYLDWLRQV�ZKLFK�GR�QRW�VWDUW�D�VHQWHQFH���DQG�D�OLVW�RI�QRQ�LQLWLDO�
SUHIL[HV��H�J���V\PEROV�OLNH�
�
�RU�
�
���1RWH�WKDW�QRQ�LQLWLDO�SUHIL[HV�PXVW�QRW�EH�
QHFHVVDULO\�IROORZHG�E\�D�ZKLWHVSDFH��ZKHUHDV�QRQ�LQLWLDO�WH[W�LWHPV�PXVW�EH�IROORZHG�
E\�D�ZKLWHVSDFH��IRU�WKLV�UHDVRQ�ZH�PDNH�WKH�GLVWLQFWLRQ�EHWZHHQ�WKH�WZR�OLVWV����
�
7KH�FRPSRQHQW�DSSOLHG�WR�DQ�LQSXW�WH[W�UHWXUQV�DQ�DUUD\�RI�VHQWHQFH�XWWHUDQFH�
ERXQGDU\�PDUNHUV��FKDUDFWHU�SRVLWLRQV���)XUWKHU��WKH�UHVXOWV�FDQ�EH�ILQH�WXQHG�YLD�
FRPSDULVRQ�ZLWK�WH[W�VSDQV�PDWFKHG�E\�DQRWKHU�FRPSRQHQW��H�J���QDPHG�HQWLWLHV�
RIWHQ�LQFOXGH�QRQ�WUDLOLQJ�SHULRGV��WKURXJK�H[FOXVLRQ�RI�DOO�VHQWHQFH�XWWHUDQFH�
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ERXQGDULHV�ZKLFK�DSSHDU�LQ�DQ\�RI�WKHVH�WH[W�VSDQV��$GGLWLRQDOO\��D�VR�FDOOHG�WZR�
HQG�RI�OLQH�UXOH�FDQ�EH�XVHG�RQ�GHPDQG��GHIDXOW�RSWLRQ��LQ�RUGHU�WR�WUHDW�WZR�RU�
PRUH�FRQVHFXWLYH�HQG�RI�OLQH�V\PEROV�DV�DQ�HYLGHQFH�IRU�VHQWHQFH�XWWHUDQFH�
ERXQGDU\���
�
�

�
&RQVWUXFWRU�6XPPDU\�
6HQWHQFH%RXQGDU\5HFRJQL]HU����
����������$�VWDQGDUG�FRQVWUXFWRU�IRU�FUHDWLQJ�REMHFWV�RI�W\SH�6HQWHQFH%RXQGDU\5HFRJQL]HU� �

���
0HWKRG�6XPPDU\�

�YRLG�DFWLYDWH7ZR(QG2I/LQH5XOH����
����������7KLV�PHWKRG�DOORZV�IRU�DFWLYDWLQJ�WKH�WZR�HQG�RI�OLQH�UXOH��

�ERROHDQ� FRPSLOH5HVRXUFHV�MDYD�ODQJ�6WULQJ�%RXQGDU\0DUNHUV)LOH��
MDYD�ODQJ�6WULQJ�1RQ)LQDO,WHPV)LOH��
MDYD�ODQJ�6WULQJ�1RQ,QLWLDO,WHPV)LOH��
MDYD�ODQJ�6WULQJ�1RQ,QLWLDO3UHIL[)LOH��
MDYD�ODQJ�6WULQJ�,QSXW&KDU6HW��MDYD�ODQJ�6WULQJ�2XWSXW)LOH���
����������&RPSLOHV�WKH�UHVRXUFHV�IRU�6HQWHQFH�%RXQGDU\�5HFRJQL]HU�

�LQW>@�&RPSXWH%RXQGDULHV�FKDU>@�,QSXW7H[W��VE7RNHQ>@�7RNHQV���
����������5HWXUQV�DQ�DUUD\�RI�LQGLFHV�RI�VHQWHQFH�ERXQGDULHV��

�ERROHDQ� FRQILJXUH/RJJHU�MDYD�ODQJ�6WULQJ�/RJJHU3URSHUW\)LOH���
����������&RQILJXUH�WKH�ORJJHU�DFFRUGLQJ�WR�WKH�/RJJHU�SURSHUW\�ILOH�

VWDWLF�VE7RNHQ>@�&RQYHUW6SURXW7RNHQV�7RNHQ,WHUDWRU�S7,���
����������7KLV�PHWKRG�FRQYHUWV�WRNHQV�JHQHUDWHG�E\�63UR87V
�WRNHQL]HU�LQWR�
GH�GINL�OW�UXQWLPH�VHQWHQFH%RXQGDU\�VE7RNHQ�REMHFWV�ZKLFK�DUH�UHTXLUHG�
DV�LQSXW�WR�WKH�PHWKRG�IRU�FRPSXWLQJ�VHQWHQFH�XWWHUDQFH�ERXQGDULHV�

�YRLG�GHDFWLYDWH7ZR(QG2I/LQH5XOH����
����������7KLV�PHWKRG�DOORZV�IRU�GHDFWLYDWLQJ�WKH�WZR�HQG�RI�OLQH�UXOH��

�MDYD�ODQJ�6WULQJ�JHW&KDUDFWHU6HW����
����������5HWXUQV�WKH�&KDUDFWHU�VHW�DVVRFLDWHG�ZLWK�WKH�VHQWHQFH�ERXQGDU\�
UHFRJQL]HU��

�ERROHDQ� LV$FWLYH7ZR(QG2I/LQH5XOH����
����������7KLV�PHWKRG�FDQ�EH�XVHG�IRU�FKHFNLQJ�LI�WZR�HQG�RI�OLQH�UXOH�LV�
DFWLYH��

�ERROHDQ� LV:KLWHVSDFH�FKDU�F���
����������&KHFNV�LI�DQ�LQSXW�FKDUDFWHU�LV�D�ZKLWHVSDFH��

�ERROHDQ� UHDG)URP)LOH�MDYD�ODQJ�6WULQJ�ILOHQDPH���
����������5HDGV�D�6HQWHQFH%RXQGDU\5HFRJQL]HU�REMHFW�IURP�D�ELQDU\�ILOH��

�YRLG� UHDG)URP6WUHDP�MDYD�QLR�%\WH%XIIHU�E���
����������5HDGV�D�6HQWHQFH%RXQGDU\5HFRJQL]HU�REMHFW�IURP�D�%\WHEXIIHU��

VWDWLF�LQW>@�5HYLVH%RXQGDULHV�LQW>@�FXUUHQW%RXQGDULHV��VE7RNHQ>@�7RNHQV���
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����������7KLV�PHWKRG�DOORZV�IRU�ILQH�WXQLQJ�WKH�UHVXOWV�YLD�ILOWHULQJ�RXW�
VHQWHQFH�XWWHUDQFH�ERXQGDULHV�ZKLFK�DSSDHU�ZLWKLQ�VSHFLILHG�WH[W�VSDQV��

�ERROHDQ� VDYH7R)LOH�MDYD�ODQJ�6WULQJ�ILOHQDPH���
����������6DYHV�D�6HQWHQFH%RXQGDU\5HFRJQL]HU�REMHFW�LQ�ELQDU\�ILOH��

�YRLG� VHW%DVLF/RJJHU����
����������$FWLYDWHV�WKH�GHIDXOW�EDVLF�ORJJHU��VWDQGDUG�RXWSXW��
�

�YRLG� VHW6LPSOH/RJJHU�MDYD�ODQJ�6WULQJ�)LOH1DPH���
����������&RQILJXUHV�WKH�ORJJHU��0HVVDJHV�DUH�UHGLUHFWHG�WR�WKH�LQSXW�ILOH��DQG�
WKH�OHYHO�LV�VHW�WR�
,1)2
��

�YRLG�ZULWH7R6WUHDP�MDYD�LR�'DWD2XWSXW6WUHDP�V���
����������:ULWHV�D�6HQWHQFH%RXQGDU\5HFRJQL]HU�REMHFW�LQ�WR�D�
'DWD2XWSXW6WUHDP�

���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
FORQH��HTXDOV��ILQDOL]H��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��
ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
6HQWHQFH%RXQGDU\5HFRJQL]HU�
SXEOLF�6HQWHQFH%RXQGDU\5HFRJQL]HU���

$�VWDQGDUG�FRQVWUXFWRU�IRU�FUHDWLQJ�REMHFWV�RI�W\SH�6HQWHQFH%RXQGDU\5HFRJQL]HU��
�

0HWKRG�'HWDLO�
DFWLYDWH7ZR(QG2I/LQH5XOH�
SXEOLF�YRLG�DFWLYDWH7ZR(QG2I/LQH5XOH���

7KLV�PHWKRG�DOORZV�IRU�DFWLYDWLQJ�WKH�WZR�HQG�RI�OLQH�UXOH���
�

GHDFWLYDWH7ZR(QG2I/LQH5XOH�
SXEOLF�YRLG�GHDFWLYDWH7ZR(QG2I/LQH5XOH���

7KLV�PHWKRG�DOORZV�IRU�GHDFWLYDWLQJ�WKH�WZR�HQG�RI�OLQH�UXOH���
�

LV$FWLYH7ZR(QG2I/LQH5XOH�
SXEOLF�ERROHDQ�LV$FWLYH7ZR(QG2I/LQH5XOH���

7KLV�PHWKRG�FDQ�EH�XVHG�IRU�FKHFNLQJ�LI�WZR�HQG�RI�OLQH�UXOH�LV�DFWLYH���
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5HWXUQV���
WUXH�LI�WKH�WZR�HQG�RI�OLQH�UXOH�LV�DFWLYH��RU�IDOVH�RWKHUZLVH��

�

ZULWH7R6WUHDP�
SXEOLF�YRLG�ZULWH7R6WUHDP�MDYD�LR�'DWD2XWSXW6WUHDP�V��
�������������������WKURZV�MDYD�LR�,2([FHSWLRQ�

:ULWHV�D�6HQWHQFH%RXQGDU\5HFRJQL]HU�REMHFW�LQ�WR�D�'DWD2XWSXW6WUHDP��
�
3DUDPHWHUV���
V���GHQRWHV�WKH�'DWD2XWSXW6WUHDP�WR�EH�XVHG��
7KURZV���
MDYD�LR�,2([FHSWLRQ�

�

VDYH7R)LOH�
SXEOLF�ERROHDQ�VDYH7R)LOH�MDYD�ODQJ�6WULQJ�ILOHQDPH��

6DYHV�D�6HQWHQFH%RXQGDU\5HFRJQL]HU�REMHFW�LQ�ELQDU\�ILOH��7KLV�PHWKRG�LV�QRW�EDVHG�
RQ�VWDQGDUG�-$9$�VHULDOL]DWLRQ��EXW�XVHV�VSHFLILF�ILOH�IRUPDW���
3DUDPHWHUV���
ILOHQDPH���GHQRWHV�WKH�ILOH�WR�EH�XVHG��
5HWXUQV���
WUXH�LI�WKLV�RSHUDWLRQ�ZDV�VXFFHVIXOO��RU�IDOVH�RWKHUZLVH�

�

UHDG)URP6WUHDP�
SXEOLF�YRLG�UHDG)URP6WUHDP�MDYD�QLR�%\WH%XIIHU�E��

5HDGV�D�6HQWHQFH%RXQGDU\5HFRJQL]HU�REMHFW�IURP�D�%\WHEXIIHU���
3DUDPHWHUV���
E���GHQRWHV�WKH�%\WH%XIIHU�WR�UHDG�IURP�

�

UHDG)URP)LOH�
SXEOLF�ERROHDQ�UHDG)URP)LOH�MDYD�ODQJ�6WULQJ�ILOHQDPH��

5HDGV�D�6HQWHQFH%RXQGDU\5HFRJQL]HU�REMHFW�IURP�D�ELQDU\�ILOH��7KLV�PHWKRG�LV�QRW�
EDVHG�RQ�VWDQGDUG�-$9$�VHULDOL]DWLRQ��EXW�XVHV�VSHFLILF�ILOH�IRUPDW���
3DUDPHWHUV���
ILOHQDPH���GHQRWHV�WKH�ILOH�WR�EH�XVHG��
5HWXUQV���
WUXH�LI�WKLV�RSHUDWLRQ�ZDV�VXFFHVIXOO��RU�QXOO�RWKHUZLVH�

�

JHW&KDUDFWHU6HW�
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SXEOLF�MDYD�ODQJ�6WULQJ�JHW&KDUDFWHU6HW���
5HWXUQV�WKH�&KDUDFWHU�VHW�DVVRFLDWHG�ZLWK�WKH�VHQWHQFH�ERXQGDU\�UHFRJQL]HU���

�

5HYLVH%RXQGDULHV�
SXEOLF�VWDWLF�LQW>@�5HYLVH%RXQGDULHV�LQW>@�FXUUHQW%RXQGDULHV��
�������������������������������������VE7RNHQ>@�7RNHQV��

�
7KLV�PHWKRG�DOORZV�IRU�ILQH�WXQLQJ�WKH�UHVXOWV�YLD�ILOWHULQJ�RXW�VHQWHQFH�XWWHUDQFH�
ERXQGDULHV�ZKLFK�DSSDHU�ZLWKLQ�VSHFLILHG�WH[W�VSDQV��7KLV�PHWKRG�LV�VXSSRVHG�WR�EH�
XVHG�DW�D�KLJKHU�VWDJH��H�J��DIWHU�QDPHG�HQWLW\�UHFRJQLWLRQ�VLQFH�QDPHG�HQWLWLHV�PLJKW�
LQFOXGH�VRPH�QRQ�WUDLOLQJ�SHULRGV���
3DUDPHWHUV���
FXUUHQW%RXQGDULHV�����DQ�DUUD\�UHSUHVHQWLQJ�WKH�FXUUHQW�OLVW�RI�VHQWHQFH�XWWHUDQFH�
ERXQGDULHV��FKDUDFWHU�SRVLWLRQV���
7RNHQV���DQ�DUUD\�RI�WH[W�VSDQV�ZKLFK�ZLOO�EH�XVHG�IRU�ILOWHULQJ�RXW�FXUUHQW�
VHQWHQFH�XWWHUDQFH�ERXQGDULHV��L�H��DOO�ERXQGDU\�PDUNHUV�ZKLFK�DSSHDU�LQ�WKHVH�WH[W�
VSDQV�ZLOO�EH�ILOWHUHG�RXW���
5HWXUQV���
DQ�DUUD\�UHSUHVHQWLQJ�WKH�PRGLILHG�OLVW�RI�VHQWHQFH�XWWHUDQFH�ERXQGDULHV�

�

FRPSLOH5HVRXUFHV�
SXEOLF�ERROHDQ�FRPSLOH5HVRXUFHV�MDYD�ODQJ�6WULQJ�%RXQGDU\0DUNHUV)LOH��
��������������������������������MDYD�ODQJ�6WULQJ�1RQ)LQDO,WHPV)LOH��
��������������������������������MDYD�ODQJ�6WULQJ�1RQ,QLWLDO,WHPV)LOH��
��������������������������������MDYD�ODQJ�6WULQJ�1RQ,QLWLDO3UHIL[)LOH��
��������������������������������MDYD�ODQJ�6WULQJ�,QSXW&KDU6HW��
��������������������������������MDYD�ODQJ�6WULQJ�2XWSXW)LOH��

&RPSLOHV�WKH�UHVRXUFHV�IRU�6HQWHQFH�%RXQGDU\�5HFRJQL]HU��
3DUDPHWHUV���
%RXQGDU\0DUNHUV)LOH���D�QDPH�RI�WKH�ILOH�FRQWDLQLQJ�D�OLVW�RI�SRWHQWLDO�VHQWHQFH�
ERXQGDU\�PDUNHUV��
1RQ)LQDO,WHPV)LOH���D�QDPH�RI�WKH�ILOH�FRQWDLQLQJ�D�OLVW�RI�QRQ�ILQDO�WH[W�LWHPV��
1RQ,QLWLDO,WHPV)LOH���D�QDPH�RI�WKH�ILOH�FRQWDLQLQJ�D�OLVW�RI�QRQ�LQLWLDO�WH[W�LWHPV��
1RQ,QLWLDO3UHIL[)LOH���D�QDPH�RI�WKH�ILOH�FRQWDLQLQJ�D�OLVW�RI�QRQ�LQLWLDO�SUHIL[HV��
,QSXW&KDU6HW���VWULQJ�UHSUHVHQWDWLRQ�RI�WKH�&KDUDFWHU�6HW�WKDW�ZLOO�EH�XVHG�ZKLOH�
UHDGLQJ�WKH�LQSXW�ILOHV��
2XWSXW)LOH���D�QDPH�RI�WKH�RXWSXW�ILOH�IRU�ZULWLQJ�WKH�FRPSLOHG�VHQWHQFH�ERXQGDU\�
UHFRJQL]HU�UHVRXUFHV��
5HWXUQV���
WUXH�LI�WKLV�RSHUDWLRQ�ZDV�VXFFHVIXOO��RU�QXOO�RWKHUZLVH�

�

&RPSXWH%RXQGDULHV�
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SXEOLF�LQW>@�&RPSXWH%RXQGDULHV�FKDU>@�,QSXW7H[W��
�������������������������������VE7RNHQ>@�7RNHQV��

5HWXUQV�DQ�DUUD\�RI�LQGLFHV�RI�VHQWHQFH�ERXQGDULHV���
6SHFLILHG�E\���
&RPSXWH%RXQGDULHV�LQ�FODVV�$EVWUDFW6HQWHQFH%RXQGDU\5HFRJQL]HU�
3DUDPHWHUV���
,QSXW7H[W���DUUD\�FRQWDLQLQJ�WKH�LQSXW�WH[W���
7RNHQV���DQ�DUUD\�RI�WRNHQV��#VHH�GH�GINL�OW�UXQWLPH�VHQWHQFH%RXQGDU\�VE7RNHQ���
3OHDVH�QRWH�WKDW�DQ\�WRNHQL]HU�FDQ�EH�XVHG�YLD�FRQYHUWLQJ�WKH�FKDUDFWHU�SRVLWLRQ�
LQIRUPDWLRQ�LQ�WKH�RULJLQDO�WRNHQV�LQWR�WKH�FRUUHVSRQGLQJ�
GH�GINL�OW�UXQWLPH�VHQWHQFH%RXQGDU\�VE7RNHQ�REMHFWV�ZKLFK�VROHO\�UHFRUG�WKH�VWDUW�HQG�
FKDUDFWHU�SRVLWLRQV�RI�WKH�WRNHQV��
5HWXUQV���
DQ�DUUD\�RI�LQWHJHUV�LQGLFDWLQJ�LQGLFHV�RI�FKDUDFWHU�SRVLWLRQV�ZKLFK�UHSUHVHQW�
VHQWHQFH�XWWHUDQFH�ERXQGDULHV��,I�WKH�LQSXW�WH[W�RU�WRNHQ�OLVW�LV�RI�OHQJWK���WKHQ�QXOO�
ZLOO�EH�UHWXUQHG��

�

&RQYHUW6SURXW7RNHQV�
SXEOLF�VWDWLF�VE7RNHQ>@�&RQYHUW6SURXW7RNHQV�7RNHQ,WHUDWRU�S7,��

7KLV�PHWKRG�FRQYHUWV�WRNHQV�JHQHUDWHG�E\�63UR87V
�WRNHQL]HU�LQWR�
GH�GINL�OW�UXQWLPH�VHQWHQFH%RXQGDU\�VE7RNHQ�REMHFWV�ZKLFK�DUH�UHTXLUHG�DV�LQSXW�WR�
WKH�PHWKRG�IRU�FRPSXWLQJ�VHQWHQFH�XWWHUDQFH�ERXQGDULHV��
3DUDPHWHUV���
S7,���D�WRNHQ�LWHUDWRU��#VHH�GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�7RNHQ,WHUDWRU���
5HWXUQV���
DQ�DUUD\�RI�VE7RNHQ�REMHFWV�RU�QXOO�LI�WKH�S7,�LV�QXOO��

�

LV:KLWHVSDFH�
SXEOLF�ERROHDQ�LV:KLWHVSDFH�FKDU�F��

&KHFNV�LI�DQ�LQSXW�FKDUDFWHU�LV�D�ZKLWHVSDFH���
3DUDPHWHUV���
F���LQSXW�FKDUDFWHU��
5HWXUQV���
WUXH�LI�WKH�FKDUDFWHU�LV�D�ZKLWHVSDFH��RU�IDOVH�RWKHUZLVH�

�

FRQILJXUH/RJJHU�
SXEOLF�ERROHDQ�FRQILJXUH/RJJHU�MDYD�ODQJ�6WULQJ�/RJJHU3URSHUW\)LOH��

&RQILJXUH�WKH�ORJJHU�DFFRUGLQJ�WR�WKH�/RJJHU�SURSHUW\�ILOH��
3DUDPHWHUV���
/RJJHU3URSHUW\)LOH���WKH�SURSHUW\�ILOH�XVHG�IRU�FRQILJXULQJ�WKH�ORJJHU��
5HWXUQV���
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WUXH�LI�WKH�FRQILJXUDWLRQ�ZDV�VXFFHVVIXOO��RU�IDOVH�RWKHUZLVH��
�

VHW%DVLF/RJJHU�
SXEOLF�YRLG�VHW%DVLF/RJJHU���

$FWLYDWHV�WKH�GHIDXOW�EDVLF�ORJJHU��VWDQGDUG�RXWSXW���
�

VHW6LPSOH/RJJHU�
SXEOLF�YRLG�VHW6LPSOH/RJJHU�MDYD�ODQJ�6WULQJ�)LOH1DPH��

&RQILJXUHV�WKH�ORJJHU��0HVVDJHV�DUH�UHGLUHFWHG�WR�WKH�LQSXW�ILOH��DQG�WKH�OHYHO�LV�VHW�WR�

,1)2
���
3DUDPHWHUV���
)LOH1DPH�����D�QDPH�RI�WKH�ILOH�IRU�PHVVDJHV�HWF��

�
�
�
-$9$�'2&80(17$7,21�)25�7+(�&/$66�
VE7RNHQ�
�

�

GH�GINL�OW�VSURXW�UXQWLPH�VHQWHQFH%RXQGDU\��
&ODVV�VE7RNHQ�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�VHQWHQFH%RXQGDU\�VE7RNHQ� �
SXEOLF�FODVV�VE7RNHQ��
H[WHQGV�MDYD�ODQJ�2EMHFW�
�
7KLV�FODVV�LPSOHPHQWV�7RNHQ�W\SH�XVHG�E\�WKH�6HQWHQFH�ERXQGDU\�UHFRJQLWLRQ��,W�MXVW�
FRQWDLQV�WKH�VWDUW�HQG�FKDUDFWHU�SRVLWLRQ�RI�WKH�WRNHQV��,Q�WKLV�ZD\��DQ\�WRNHQL]HU�
PD\�EH�XVHG��1RWH�WKDW�WKLV�W\SH�LV�DOVR�XVHG�IRU�UHSUHVHQWLQJ�WH[W�VSDQV��QRW�RQO\�
WRNHQV����
� �
0HWKRG�6XPPDU\�
�LQW�JHW(QG����

����������5HWXUQV�HQG�SRVLWLRQ�RI�WKH�WRNHQ�
�LQW�JHW6WDUW����

����������5HWXUQV�VWDUW�SRVLWLRQ�RI�WKH�WRNHQ�
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�YRLG� VHW�LQW�VWDUW��LQW�HQG���
����������6HWV�WKH�FXUUHQW�WRNHQ�VWDUW�HQG�SRVLWLRQ�WR�JLYHQ�YDOXHV�

���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
FORQH��HTXDOV��ILQDOL]H��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��
ZDLW��ZDLW�
���
0HWKRG�'HWDLO�
JHW6WDUW�
SXEOLF�LQW�JHW6WDUW���

5HWXUQV�VWDUW�SRVLWLRQ�RI�WKH�WRNHQ��
5HWXUQV���
VWDUW�SRVLWLRQ�RI�WKH�WRNHQ�

�

JHW(QG�
SXEOLF�LQW�JHW(QG���

5HWXUQV�HQG�SRVLWLRQ�RI�WKH�WRNHQ��
5HWXUQV���
HQG�SRVLWLRQ�RI�WKH�WRNHQ�

�

VHW�
SXEOLF�YRLG�VHW�LQW�VWDUW��
����������������LQW�HQG��

6HWV�WKH�FXUUHQW�WRNHQ�VWDUW�HQG�SRVLWLRQ�WR�JLYHQ�YDOXHV��
3DUDPHWHUV���
VWDUW���LQLWLDO�FKDUDFWHU�SRVLWLRQ��
HQG���ILQDO�FKDUDFWHU�SRVLWLRQ�

�
�
�


