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*D]HWWHHU�ORRNXS�LV�XVXDOO\�VHHQ�DV�DQ�LQGHSHQGHQW�SURFHVV�RI�OLQJXLVWLF�DQDO\VLV��LQ�ZKLFK�WKH�
LQSXW� VWUHDP�RI�FKDUDFWHUV�RU� WRNHQV� LV�PDWFKHG�DJDLQVW�D� IXOO�QDPH� OLVW� �H�J���RUJDQL]DWLRQV��
ORFDWLRQV��SHUVRQ�QDPHV��DQG�NH\ZRUG�OLVW��H�J���FRPSDQ\�GHVLJQDWRUV���7\SLFDOO\��D�JD]HWWHHU�
LV�XVHG�DV�D�VXEFRPSRQHQW�LQ�WKH�PRGXOH�IRU�QDPHG�HQWLW\�UHFRJQLWLRQ�HWF��,Q�WKLV�SDSHU��ZH�
EULHIO\�GHVFULEH�WKH�H[WHQGHG�JD]HWWHHU�FRPSRQHQW��ZKLFK�FDQ�EH�HLWKHU�XVHG�LQ�63UR87�DV�D�
OLQJXLVWLF�SURFHVVLQJ�UHVRXUFH�RU�LQGHSHQGHQWO\�DV�D�VXEFRPSRQHQW�LQ�RWKHU�DSSOLFDWLRQV���

&RQWUDU\�WR�WKH�ILUVW�YHUVLRQ�RI�WKH�JD]HWWHHU�PRGXOH�XVHG�LQ�63UR87�WKDW�DVVLJQV�VROHO\�
D� W\SH� WR� HDFK� LGHQWLILHG� RFFXUUHQFH� RI� D� JD]HWWHHU� HQWU\� LQ� WKH� DQDO\]HG� WH[W�� WKH� H[WHQGHG�
JD]HWWHHU�DOORZV� IRU� DVVRFLDWLQJ�HDFK�HQWU\�ZLWK�D� OLVW�RI�DUELWUDU\� IODW� DWWULEXWH�YDOXH�SDLUV� � �
)XUWKHU�� DPELJXRXV� HQWULHV� DUH� DOORZHG� WRR�� )RU� LQVWDQFH�� WKH� HQWU\� DOEDQLD
V� FRXOG� EH�
DVVRFLDWHG�ZLWK�WKH�IROORZLQJ�DWWULEXWH�YDOXH�OLVW���>W\SH��FRXQWU\@��>FRQWLQHQW��(XURSH@��>FDVH��
JHQLWLYH@!��$IWHU�LGHQWLI\LQJ�DQ�RFFXUUHQFH�RI�WKH�VWULQJ�DODEDQLD¶V��WKH�JD]HWWHHU�ZRXOG�UHWXUQ�
D�IHDWXUH�VWUXFWXUH�ZKLFK�ORRNV�DV�IROORZV���
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�������������������������������������������������� �,Q�FRPSDULVRQ�WR�WKH�VLPSOH�JD]HWWHHU��ZH�RSWLPL]HG�WKH�XQGHUO\LQJ�ILQLWH�VWDWH�PRGHO�ZLWK�WKH�UHVSHFW�WR�VSDFH�
FRPSOH[LW\�DQG�DOVR�DSSOLHG�SDWK�FRPSUHVVLRQ�WR�JXDUDQWHH�IXUWKHU�VSDFH�UHGXFWLRQ��
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1RWH�� WKDW� WKH� VWDUW�HQG� ILHOGV�KROG�YDOXHV� WR� WKH�VWDUW� DQG�HQG�SRVLWLRQV�RI� WKH�PDWFKHG� WH[W�
IUDJPHQW��7KH�YDOXHV�PD\�HLWKHU�UHIHU�WR�FKDUDFWHU�SRVLWLRQV�LQ�WKH�WH[W�RU�WRNHQ�,'V��L�H���ILUVW�
DQG�ODVW�WRNHQ�RI�WKH�PDWFKHG�WH[W�IUDJPHQW���7KH�XVHU�PD\�VZLWFK�EHWZHHQ�WKHVH�WZR�RSWLRQV��
7KLV�FDQ�EH�GRQH�DW�D�YHU\�ORZ�OHYHO�RU�E\�FKRRVLQJ�DQ�DSSURSULDWH�RSWLRQ�LQ�63UR87�,'(��$�
IXUWKHU� RSWLRQ� DOORZV� WR� VZLWFK� EHWZHHQ� FDVH�VHQVLWLYH� DQG� FDVH�LQVHQVLWLYH� SURFHVVLQJ��
,03257$17�� :RUNLQJ� LQ� WKH� FDVH�LQVHQVLWLYH� PRGH� PHDQV� WKDW� WKH� LQSXW� WH[W� LV�
WHPSRUDULO\�GRZQFDVHG��RQ�WKH�RWKHU�VLGH�WKH�JD]HWWHHU�HQWULHV�DUH�QRW�LQIOXHQFHG�LQ�DQ\�
PDQQHU�� ,W� LV� LPSRUWDQW� WR�QRWLFH�� WKDW� WKH�JD]HWWHHU� HQWULHV� DUH�QRW�GRZQFDVHG�DW�DQ\� WLPH��
)LQDOO\��WKHUH�DUH�WZR�PRGHV�LQ�ZKLFK�WKH�JD]HWWHHU�FDQ�EH�DSSOLHG�WR�DQ�LQSXW�WH[W��
�
02'(�$��� ,Q�WKLV�PRGH�WKH�JD]HWWHHU�GRHV�QRW�SHUIRUP�DQ\�WRNHQL]DWLRQ�DQG�GRHV�QRW�UHO\�

RQ�DQ\�WRNHQL]DWLRQ�LQIRUPDWLRQ�IRU�WKH�LQSXW�WH[W��,QVWHDG��WKH�XVHU�PD\�HQIRUFH�
WKDW�HDFK�LGHQWLILHG�RFFXUUHQFH�RI�D�JD]HWWHHU�HQWU\�LQ�WKH�WH[W�PXVW�EH�SUHFHGHG�
DQG� VXFFHHGHG� E\� ZKLWHVSDFHV� �WKLV� FOHDUO\� GHSHQGV� RQ� WKH� DSSOLFDWLRQ��� 7KH�
ZKLWHVSDFHV� DUH� GLUHFWO\� GHILQHG� E\� WKH� XVHU��2EYLRXVO\�� WKH� VWDUW�HQG� ILHOGV� LQ�
WKH�RXWSXW�VWUXFWXUHV�FRQWDLQ�VWDUW�HQG�FKDUDFWHU�SRVLWLRQV�VLQFH�QR�WRNHQL]DWLRQ�LV�
SHUIRUPHG��
�
7KLV�PRGH�LV�UHDOL]HG�E\�D�FDOO�WR�WKH�PHWKRG��
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�
02'(�%��� ,Q� WKLV�PRGH� WKH�JD]HWWHHU� UHOLHV�RQ� WKH� WRNHQL]DWLRQ� LQIRUPDWLRQ��FRPSXWHG�E\�

63UR87¶V�WRNHQL]HU��7KH�JD]HWWHHU�SURFHVVHV�LQ�WKLV�PRGH�D�VWUHDP�RI�WRNHQV��$Q�
RSWLRQ�IRU�GHILQLQJ�D�V\PERO�ZKLFK�LV�XVHG�WR ‘separate’ the tokens in the input 
VWUHDP� LV� DYDLODEOH� �1RWH� WKDW� WKH� WRNHQL]HU� GRHV� QRW� UHSUHVHQW�ZKLWHVSDFHV� DV�
WRNHQV���� )RU� LQVWDQFH�� ,QGRHXURSHDQ� ODQJXDJHV� VKRXOG� XVH� D� VLPSOH� VSDFH��
ZKHUHDV� IRU� DVLDQ� ODQJXDJHV� DQ� HPSW\� VWULQJ� VHHPV� WR� EH� FRQYHQLHQW���
�
7KLV�PRGH�LV�UHDOL]HG�E\�D�FDOO�WR�WKH�PHWKRG��
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7KH� 63UR87� V\VWHP� DSSOLHV� WKH� JD]HWWHHU� LQ� PRGH� %�� :H� ZLOO� QRZ� WXUQ� WR� WKH� PDWWHUV�
FRQFHUQLQJ�SUHSDULQJ�DQG�FRPSLOLQJ�JD]HWWHHU�UHVRXUFHV�DQG�UXQQLQJ�WKH�JD]HWWHHU��
�
�
���3UHSDULQJ�DQG�&RPSLOLQJ�*D]HWWHHU�5HVRXUFHV�
�
7KH�UHVRXUFHV�QHHGHG�IRU�FRPSLOLQJ�D�JD]HWWHHU�FRQVLVW�RI� WZR�ILOHV�� DQ�DWWULEXWH� ILOH�DQG�DQ�
HQWU\�ILOH��7KH�DWWULEXWH�ILOH�LV�MXVW�D�OLVW�RI�DOO�DWWULEXWHV�DV�VKRZQ�LQ�WKH�H[DPSOH�EHQHDWK��
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� 9�:!;%<
=�>�? 9�@ ? < ? 9=�A
B <

�
(DFK� OLQH� RI� WKH� HQWU\� ILOH� LQFOXGHV� DQ� HQWU\� DQG� D� OLVW� RI� DVVRFLDWHG� DWWULEXWH�YDOXH� SDLUV��
VHSDUDWHG� E\� D� V\PERO� ZKLFK� GRHV� QRW� RFFXU� HOVHZKHUH� LQ� WKLV� ILOH�� 7KH� H[DPSOH� EHORZ�
LOOXVWUDWHV�DQ�HQWU\�ILOH��
� A <�C�D A 9 >	E @ A�FHG D)@ ? < AJI 9�:!;%<�K =�> D ? 9 E : IL=�>�? 9�@ ? < ? 9�K A)M�E @ =�AA <�C�D A 9 >	E @ A�FHG D)@ ? < A
BNI 9�:!;%<�K =�> D ? 9 E : IL=�>�? 9�@ ? < ? 9�K A)M�E @ =�AJIL=�A
B <�K G < ? @�9�@!O%<A)M�G�P)A�? @ B 9 A�?QI 9�:!;%<�K =�> D ? 9 E : IL=�>�? 9�@ ? < ? 9�K A
B @ AA)M�G�P)A�? @ B 9 A�?�RSBNI 9�:!;%<�K =�> D ? 9 E : IL=�>�? 9�@ ? < ? 9�K A
B @ AJIL=�A
B <�K G < ? @�9�@!O%<A)M�G�P)A�? @ B 9 A�?�BNI 9�:!;%<�K =�> D ? 9 E : IL=�>�? 9�@ ? < ? 9�K A
B @ AJIL=�A
B <�K G < ? @�9�@!O%<

�
(QWU\� ILOHV�PD\� LQFOXGH� FRPPHQWV� DQG� HPSW\� OLQHV��$� FRPPHQW� OLQH� LV� SUHFHGHG�ZLWK� D� ��
V\PERO�� :KHQ� HQWU\� ILOH� DQG� DWWULEXWH� ILOH� DUH� SURYLGHG�� ZH� FDQ� WXUQ� WR� WKH� FRPSLODWLRQ�
SURFHVV��)RU�UXQQLQJ�WKH�JD]HWWHHU�FRPSLOHU��D�FRQILJXUDWLRQ�ILOH�LV�QHHGHG��ZKLFK�GHILQHV�WKH�
IROORZLQJ�SURSHUWLHV��
�

• D�SDWK�WR�WKH�DWWULEXWH�ILOH�
• D�SDWK�WR�WKH�HQWU\�ILOH�
• 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�-$9$�$3,�GRFXPHQWDWLRQ�DYDLODEOH�DW�KWWS���ZZZ�MDYD�VXQ�FRP�

• D�VSHFLDO�V\PERO�IRU�VHSDUDWLQJ�DWWULEXWH�YDOXH�SDLUV�
• D�OLVW�RI�ZKLWHVSDFHV��XQLFRGH�HQFRGLQJ���RQO\�UHOHYDQW�ZKHQ�DSSO\LQJ�WKH�JD]HWWHHU�LQ�

PRGH�$�
• D�SDWK�WR�WKH�RXWSXW�ILOH��ZKLFK�FRQVWLWXWHV�WKH�RQO\�UHVRXUFH�QHHGHG�IRU�DSSO\LQJ�WKH�

JD]HWWHHU�
�

7KH�H[DPSOH�JLYHQ�EHORZ�LOOXVWUDWHV�KRZ�D�FRQILJXUDWLRQ�ILOH�VKRXOG�ORRN�OLNH���
� T ? ;	D)9	U�< A 9�D E < B U�@ F <�V B�AXW ; F < Y M < A 9�D E < BT ? ;	D)9�Z A 9 A U�@ F <�V B�AXW ; F < Y 9�[)9\ P)A	E�A�= 9�< E�] <�9�V T ]�^)_	`�`�a
b�_
cT ? ;	D)9 ] <!; A	E�A 9 >	E V Id P @�9�< ] ; A�= < B V�D�e�e�f
e g D�e�e�e b g D�e�e�e A g D�e�e�e!h g D�e�e�e =^ D)9!;	D)9	U�@ F <�V B�AXW ; F <�i A)j <�9�9�<�< E Y B�G)j �
�

:KHQ� WKH� GHILQLWLRQ� RI� WKH� FRQILJXUDWLRQ� ILOH� LV� FRPSOHWHG� ZH� FDQ� ILQDOO\� FRPSLOH� WKH�
UHVRXUFHV�E\�UXQQLQJ�WKH�IROORZLQJ�VFULSW k ��
�������������������������������������������������l �3OHDVH�QRWH�WKDW�FXUUHQWO\�FRPSLOLQJ�JD]HWWHHU�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���
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06�:LQGRZV�YHUVLRQ��
�m
#�n)#Ho�p� 	.8q�r�st(uo	*X�wv�xy�������	��
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����"	#%$&�%���!���	�'��z��� ��������	��{	����|�.��!���	�����	}�#%$&�%���!���	�~v��
�
/LQX[�YHUVLRQ��
�
��.������)�����!����,&���!�%�	�X�8�X��-����������H���%�
*����	���%�H�X+
�y��#)�X+���+
�	���H�!�)�
#� %��*H�����	
����X����#��	���%��#����������������m
#�n)#Ho�p� 	.8q�r�st(uo	*X�w��xy�������	��
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����"	#%$&�%���!���	�'��z��� ��������	��{	����|�.��!���	�����	}�#%$&�%���!���	�~��� �
�
ZKHUH� ��� ����� VSHFLILHV� WKH� SDWK� WR�� �D�� WKH� GLUHFWRU\� FRQWDLQLQJ� 63UR87� -DYD� DUFKLYH�
�VSURXW�MDU� RU� VSURXW�]LS�� RU�DQG� D� SDWK� WR� WKH� URRW� GLUHFWRU\� FRQWDLQLQJ� WKH� FRPSLOHG�
&RPSLOHU)RU([WHQGHG*D]HWWHHU�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� RU� DFFRUGLQJ� WR� ORJJLQJ� FRQILJXUDWLRQ�� 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�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�*D]HWWHHU�
�
:KHQ�XVLQJ�WKH�JD]HWWHHU�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� DQ� H[WHQGHG�JD]HWWHHU� LQ� WKH�
VLPLODU�ZD\�WR�LQVWDOOLQJ�RWKHU�SURFHVVLQJ�UHVRXUFHV��)XUWKHU��\RX�FDQ�VZLWFK�WKH�FDVH�VHQVLWLYH�
RSWLRQ� RQ� DQG� RII�� :KHQ� UHIHUULQJ� WR� WKH� PDWFKHV� UHFRJQL]HG� E\� WKH� JD]HWWHHU� LQ� \RXU�
JUDPPDUV��SOHDVH�XVH�WKH�W\SH�JD]HWWHHU��DV�GHPRQVWUDWHG�LQ�WKH�IROORZLQJ�UXOH�H[DPSOH��
�������������������������������������������������� �)RU�LQWHUQDO�VWXII��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�
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,I� \RX�ZLVK� WR� VHH� WKH� JD]HWWHHU� LQ� IXOO� HIIHFW� RU� WHVW� LW� RXWVLGH� RI�63UR87� ,'(� RQ� DQ\�
WH[WXDO�GDWD��WKH�IROORZLQJ�VFULSW�FDQ�EH�XVHG��
�
�m
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$33(1',;�$�����-$9$�'2&80(17$7,21�
�
-$9$�'2&80(17$7,21�)25�7+(�&/$66�([WHQGHG*D]HWWHHU�
�

�

GH�GINL�OW�VSURXW�UXQWLPH�JD]HWWHHU��
&ODVV�([WHQGHG*D]HWWHHU�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�JD]HWWHHU�([WHQGHG*D]HWWHHU� �
SXEOLF�FODVV�([WHQGHG*D]HWWHHU��
H[WHQGV�MDYD�ODQJ�2EMHFW�
7KLV�FODVV�LPSOHPHQWV�H[WHQGHG�JD]HWWHHU�ZKLFK�DOORZV�IRU�VWRULQJ�D�OLVW�RI�FKDUDFWHU�
VHTXHQFHV��DOVR�PXOWL�ZRUGV����JD]HWWHHU�HQWULHV��ZKHUH�HDFK�VXFK�JD]HWWHHU�HQWU\�
FDQ�EH�DVVRFLDWHG�ZLWK�D�OLVW�RI�DWWULEXWH�YDOXH�SDLUV��)XUWKHU��D�JD]HWWHHU�FDQ�EH�
DSSOLHG�WR�D�JLYHQ�LQSXW�WH[W�LQ�RUGHU�WR�LGHQWLI\�DOO�RFFXUHQFHLV�RI�JD]HWWHHU�HQWULHV�LQ�
WKLV�WH[W��0HWKRGV�IRU�FRPSLOLQJ��FRQILJXULQJ�DQG�DSSO\LQJ�D�JD]HWWHHU�DUH�SURYLGHG���
�
,03257$17��7KHUH�DUH�WZR�PRGHV�LQ�ZKLFK�WKH�JD]HWWHHU�FDQ�EH�DSSOLHG�WR�DQ�LQSXW�
WH[W��
�
02'(�$��,Q�WKLV�PRGH�WKH�JD]HWWHHU�GRHV�QRW�SHUIRUP�DQ\�WRNHQL]DWLRQ�DQG�GRHV�QRW�
UHO\�RQ�DQ\�WRNHQL]DWLRQ�LQIRUPDWLRQ�RI�WKH�LQSXW�WH[W��,QVWHDG�WKH�XVHU�PD\�HQIRUFH�
WKDW�HDFK�LGHQWLILHG�RFFXUHQFH�RI�D�JD]HWWHHU�HQWU\�LQ�WKH�WH[W�PXVW�EH�SUHFHHGHG�
DQG�VXFFHHGHG�E\�D�ZKLWHVSDFH��7KH�ZKLWHVSDFHV�DUH�GHILQHG�H[SOLFLWHO\�E\�WKH�XVHU��
)XUWKHU�RSWLRQ�DOORZV�IRU�VZLWFKLQJ�EHWZHHQ�FDVH�VHQVLWLYH�DQG�FDVH�LQVHQVLWLYH�
PRGXV��L�H���WKH�LQSXW�WH[W�LV�GRZQFDVHG��EXW�QRW�WKH�JD]HWWHHU�HQWULHV���)RU�HDFK�
LGHQWLILHG�RFFXUHQFH�RI�D�JD]HWWHHU�HQWU\�D�OLVW�RI�LQWHUSUHWDWLRQV�LV�UHWXUQHG��QRWH�
WKDW�JD]HWWHHU�PD\�LQFOXGH�PRUH�HQWULHV�DVVRFLDWHG�ZLWK�WKH�VDPH�ZRUG��RU�PXOWL�
ZRUG���$Q�LQWHUSUHWDWLRQ�FRQVLVWV�RI�VWDUW�HQG��FKDUDFWHU��SRVLWLRQ�LQ�WKH�WH[W��DQG�D�
OLVW�RI�DWWULEXWH�YDOXH�SDLUV���
�
02'(�%��,Q�WKLV�PRGH�WKH�JD]HWWHHU�UHOLHV�RQ�WKH�WRNHQL]DWLRQ�LQIRUPDWLRQ��ZKLFK�LV�
UHSUHVHQWHG�DV�WRNHQL]HU�,WHUDWRU�UHWXUQHG�E\�63UR87V�WRNHQL]HU��VHH�WRNHQL]HUV�
GRFXPHQWDWLRQ���*D]HWWHHU�SURFHVVHV�LQ�WKLV�PRGH�D�VWUHDP�RI�WRNHQV��$Q�RSWLRQ�IRU�
GHILQLQJ�D�V\PERO�ZKLFK�LV�XVHG�WR�
VHSDUDWH
�WKH�WRNHQV�LV�DYDLODEOH��H�J���IRU�
LQGRHXURSHDQ�ODQJXDJHV�D�VLPSOH�VSDFH�VKRXOG�EH�XVHG��ZKHUHDV�IRU�DVLDQ�
ODQJXDJHV�DQ�HPSW\�VWULQJ�VKRXOG�EH�XVHG���$QDORJRXVO\�WR�PRGH�$��DQ�RSWLRQ�WKDW�
DOORZV�IRU�VZLWFKLQJ�EHWZHHQ�FDVH�VHQVLWLYH�DQG�FDVH�LQVHQVLWLYH�PRGXV�LV�SURYLGHG�
�L�H���WKH�LQXW�WH[W�LV�GRZQFDVHG��EXW�QRW�WKH�JD]HWWHHU�HQWULHV���)RU�HDFK�LGHQWLILHG�
RFFXUHQFH�RI�D�JD]HWWHHU�HQWU\�D�OLVW�RI�LQWHUSUHWDWLRQV�LV�UHWXUQHG��QRWH�WKDW�
JD]HWWHHU�PD\�LQFOXGH�PRUH�HQWULHV�DVVRFLDWHG�ZLWK�WKH�VDPH�ZRUG��RU�PXOWL�ZRUG���
$Q�LQWHUSUHWDWLRQ�FRQVLVWV�RI�VWDUW�HQG�SRVLWLRQ�LQ�WKH�WH[W��DQG�D�OLVW�RI�
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DWWULEXWH�YDOXH�SDLUV��7KHUH�LV�DQ�RSWLRQ�WR�DOORZ�IRU�UHWXUQLQJ�WRNHQ�VWDUW�HQG�
SRVLWLRQV�LQVWHDG�RI�H[SLOLFW�FKDUDFWHU�SRVLWLRQV���
� �
&RQVWUXFWRU�6XPPDU\�
([WHQGHG*D]HWWHHU����
����������6LPSOH�FRQVWUXFWRU� �

���
0HWKRG�6XPPDU\�

�YRLG�&DVH6HQVLWLYH����
����������6ZLWFKHV�WR�WKH�FDVH�VHQVLWLYH�PRGH��

�MDYD�XWLO�$UUD\/LVW�&KHFN&RQVLVWHQF\�6K8*�JUDPPDU���
����������7KLV�IXQFWLRQ�SHUIRUPV�D�FRQVLVWHQF\�FKHFN�LQ�RUGHU�WR�WHVW�LI�DOO�
IHDWXUH�VWUXFWXUH�W\SHV�DQG�DWWULEXWHV�XVHG�E\�WKH�([WHQGHG�*D]HWWHHU�
DUH�SUHVHQW�LQ�WKH�JLYHQ�W\SH�KLHUDUFK\��

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

�YRLG�'R1RWXVH7ULPPLQJ:KLOH&RPSLOLQJ����
����������'HDFWLYDWHV�WKH�
WULPPLQJ
�PRGH�GXULQJ�FRPSLODWLRQ�SURFHVV�RQ��
L�H���DEFGHI�_�7<3(�;�����!�
DEFGHI
�LV�DQ�HQWU\��QR�WUDLOLQJ�VSDFH�����

�YRLG�HQIRUFH:KLWHVSDFHV����
����������(QIRUFHV�WKH�*D]HWWHHU�WR�FKHFN�LI�WKH�FDQGLGDWH�WH[W�IUDJPHQW�LV�
SUHFHHGHG�DQG�VXFFHHGHG�E\�D�ZKLWHVSDFH�LQ�RUGHU�WR�TXDOLI\�LW�DV�D�
PDWFK��GHIDXOW���

�([WHQGHG*D]HWWHHU,QIR>@� ILQG0DWFK�FKDU>@�6��LQW�VWDUW$W���
����������)LQGV�IRU�D�JLYHQ�VWULQJ�DQG�JLYHQ�VWDUWLQJ�LQGH[��D�ORQJHVW�
PDWFK��DQG�UHWXUQV�DQ�DUUD\�RI�REMHFWV�RI�W\SH�([WHQGHG*D]HWWHHU,QIR��

�([WHQGHG*D]HWWHHU,QIR>@� ILQG0DWFK�FKDU>@�6��LQW�VWDUW$W��LQW�/HQ���
����������)LQGV�IRU�D�JLYHQ�VWULQJ��JLYHQ�VWDUWLQJ�LQGH[��DQG�D�JLYHQ�OHQJWK�
DQ�H[DFW�PDWFK��LI�VXFK�H[LVWV���DQG�UHWXUQV�D�OLVW�RI�REMHFWV�RI�W\SH�
([WHQGHG*D]HWWHHU,QIR��

�MDYD�XWLO�9HFWRU� ILQG0DWFK,Q7H[W�FKDU>@�6���
����������$SSOLHV�WKH�JD]HWWHHU�WR�WKH�ZKROH�LQSXW�WH[W��DQG�UHWXUQV�D�
YHFWRU�RI�DUUD\V��HDFK�KROGLQJ�REMHFWV�RI�W\SH�([WHQGHG*D]HWWHHU,QIR��
ZKHUH�HDFK�VXFK�DUUD\�UHSUHVHQWV�D�PDWFK�LQ�WKH�LQSXW�WH[W��#VHH�
GH�GINL�OW�VSURXW�UXQWLPH�JD]HWWHHU�([WHQGHG*D]HWWHHU,QIR���

�MDYD�XWLO�9HFWRU� ILQG0DWFK,Q7H[W�7RNHQ,WHUDWRU�7,��FKDU>@�6��
FKDU�6SHFLDO6HSDUDWRU���
����������$SSOLHV�WKH�JD]HWWHHU�LQ�02'$�%�WR�WKH�ZKROH�LQSXW�WH[W��DQG�
UHWXUQV�D�YHFWRU�RI�DUUD\V��HDFK�RI�W\SH�([WHQGHG*D]HWWHHU,QIR��ZKHUH�
HDFK�VXFK�DUUD\�UHSUHVHQWV�D�PDWFK�LQ�WKH�LQSXW�WH[W��#VHH�
GH�GINL�OW�VSURXW�UXQWLPH�JD]HWWHHU�([WHQGHG*D]HWWHHU,QIR���
�
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�MDYD�ODQJ�6WULQJ�JHW$WWULEXWH1DPH�LQW�$WWU,QGH[���
����������5HWXUQV�WKH�QDPH�RI�WKH�DWWULEXWH�ZLWK�D�JLYHQ�,'��

�MDYD�ODQJ�6WULQJ�JHW&KDUVHW����
����������5HWXUQV�WKH�&KDUDFWHU�VHW�XVHG�E\�WKH�JD]HWWHHU��

�LQW�JHW1XP$WWULEXWHV����
����������5HWXUQV�WKH�QXPEHU�RI�DWWULEXWHV�LQ�WKH�FXUUHQW�JD]HWWHHU�
�QXPEHU�RI�SRVVLEOH�LQGLFHV���

�LQW�JHW1XP9DOXHV�LQW�$WWU,QGH[���
����������5HWXUQV�WKH�QXPEHU�RI�SRVVLEOH�YDOXHV�IRU�D�JLYHQ�DWWULEXWH�
�QXPEHU�RI�SRVVLEOH�LQLGLFHV���

�MDYD�ODQJ�6WULQJ�JHW9DOXH1DPH�LQW�$WWU,QGH[��LQW�9DO,QGH[���
����������5HWXUQV�WKH�YDOXH�IRU�D�JLYHQ�DWWULEXWH�,'�DQG�YDOXH�,'��

�YRLG� LJQRUH:KLWHVSDFHV����
����������([HFXWLQJ�WKLV�PHWKRG�FDXVHV�WKDW�WKH�SUHFHHGLQJ�DQG�
VXFFHHGLQJ�ZKLWHVSDFHV�DUH�QRW�UHTXLUHG�LQ�RUGHU�WR�TXDOLI\�D�WH[W�
IUDJPHQW�DV�D�PDWFK��XVH�WKLV�RSWLRQ�IRU�&KLQHVH�DQG�-DSDQHVH�
JD]HWWHHHUV���

�ERROHDQ� LQLWLDOL]H)URP'DWD�MDYD�ODQJ�6WULQJ�,QSXW)HDWXUHV)LOH��
MDYD�ODQJ�6WULQJ�,QSXW'DWD)LOH��MDYD�ODQJ�6WULQJ�,QSXW&KDU6HW��
FKDU�,QSXW6HSDUDWRU��MDYD�ODQJ�6WULQJ�:KLWH6SDFHV���
����������7KLV�PHWKRG�FUHDWHV�D�QHZ�*D]HWWHHU�IURP�LQSXW�GDWD��

�ERROHDQ� LQLWLDOL]H)URP'DWD$QG6DYH�MDYD�ODQJ�6WULQJ�,QSXW)HDWXUHV)LOH��
MDYD�ODQJ�6WULQJ�,QSXW'DWD)LOH��MDYD�ODQJ�6WULQJ�,QSXW&KDU6HW��
FKDU�,QSXW6HSDUDWRU��MDYD�ODQJ�6WULQJ�:KLWH6SDFHV��
MDYD�ODQJ�6WULQJ�*D])LOH���
����������7KLV�PHWKRG�FUHDWHV�D�QHZ�*D]HWWHHU�IURP�LQSXW�GDWD�DQG�VDYHV�
LW�WR�D�JLYHQ�ILOH��

�ERROHDQ� LV$FWLYH7ULPPLQJ:KLOH&RPSLOLQJ����
����������&KHFNV�LI�WKH�
WULPPLQJ
�PRGH�IRU�FRPSLODWLRQ�LV�DFWLYH�

�ERROHDQ� ,V&DVH6HQVLWLYH����
����������)RU�FKHFNLQJ�LI�WKH�FDVH�VHQVLWLYH�PRGH�LV�RQ�

�YRLG�1RW&DVH6HQVLWLYH����
����������6ZLWFKHV�WR�WKH�FDVH�LQVHQVLWLYH�PRGH��

�ERROHDQ�UHDG)URP)LOH�MDYD�ODQJ�6WULQJ�ILOHQDPH���
����������5HDGV�DQ�([WHQGHG*D]HWWHHU�REMHFW�IURP�D�ELQDU\�ILOH��

�YRLG�UHDG)URP6WUHDP�MDYD�QLR�%\WH%XIIHU�E���
����������5HDGV�DQ�([WHQGHG*D]HWWHHU�REMHFW�IURP�D�%\WHEXIIHU��

�YRLG�5HWXUQ&KDUDFWHU3RVLWLRQV����
����������6ZLWFKHV�WR�WKH�PRGH�LQ�ZKLFK�FKDUDFWHU�SRVLWLRQV�DUH�UHWXUQHG�
LQ�WKH�RXWSXW�VWUXFWXUHV��

�ERROHDQ�5HWXUQV7RNHQ3RVLWLRQV����
����������)RU�FKHFNLQJ�WKH�W\SH�RI�UHWXUQHG�VWDUW�HQG�SRVLWLRQ�LQIRUPDWLRQ��

�YRLG�5HWXUQ7RNHQ3RVLWLRQV����
����������6ZLWFKHV�WR�WKH�PRGH�LQ�ZKLFK�WRNHQ�SRVLWLRQV�DUH�UHWXUQHG�LQ�
WKH�RXWSXW�VWUXFWXUHV��
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�ERROHDQ� VDYH7R)LOH�MDYD�ODQJ�6WULQJ�ILOHQDPH���
����������6DYHV�DQ�([WHQGHG*D]HWWHHU�REMHFW�LQ�ELQDU\�ILOH��

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

�YRLG� WHVW3ULQW����
������������

�YRLG�XVH7ULPPLQJ:KLOH&RPSLOLQJ����
����������$FWLYDWHV�WKH�
WULPPLQJ
�PRGH�GXULQJ�FRPSLODWLRQ�SURFHVV�RQ��
L�H���DEFGHI�_�7<3(�;�����!�
DEFGHI�
�LV�DQ�HQWU\�

�YRLG�ZULWH7R6WUHDP�MDYD�LR�'DWD2XWSXW6WUHDP�V���
����������:ULWHV�DQ�([WHQGHG*D]HWWHHU�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�
([WHQGHG*D]HWWHHU�
SXEOLF�([WHQGHG*D]HWWHHU���

6LPSOH�FRQVWUXFWRU��
0HWKRG�'HWDLO�
LQLWLDOL]H)URP'DWD$QG6DYH�
SXEOLF�ERROHDQ�LQLWLDOL]H)URP'DWD$QG6DYH�MDYD�ODQJ�6WULQJ�,QSXW)HDWXUHV)LOH��
�����������������������������������������MDYD�ODQJ�6WULQJ�,QSXW'DWD)LOH��
�����������������������������������������MDYD�ODQJ�6WULQJ�,QSXW&KDU6HW��
�����������������������������������������FKDU�,QSXW6HSDUDWRU��
�����������������������������������������MDYD�ODQJ�6WULQJ�:KLWH6SDFHV��
�����������������������������������������MDYD�ODQJ�6WULQJ�*D])LOH��

7KLV�PHWKRG�FUHDWHV�D�QHZ�*D]HWWHHU�IURP�LQSXW�GDWD�DQG�VDYHV�LW�WR�D�JLYHQ�ILOH��7KLV�
LQYROYHV�VHYHUDO�FRPSLODWLRQ�VWHSV��1RWH��WKDW�VHYHUDO�WHPSRUDU\�ILOHV�DUH�FUHDWHG�DQG�
GHOHWHG�GXULQJ�WKH�FRPSLODWLRQ�SURFHVV���
3DUDPHWHUV���
,QSXW)HDWXUHV)LOH���SDWK�WR�WKH�LQSXW�ILOH�FRQWDLQLQJ�D�OLVW�RI�DWWULEXWH�QDPHV��ZKHUH�
QDPH�LV�VWRUHG�LQ�D�VHSDUDWH�OLQH��
,QSXW'DWD)LOH���SDWK�WR�WKH�LQSXW�ILOH�FRQWDLQLQJ�LQ�HDFK�OLQH�DQ�HQWU\�WRJHWKHU�ZLWK�WKH�
DVVRFLDWHG�DWWULEXWH�YDOXH�SDLUV�LQ�WKH�IROORZLQJ�IRUPDW��HQWU\�VHSDUDWRU�DWWULEXWH�
��YDOXH���VHSDUDWRU�DWWULEXWH���YDOXH��������VHSDUDWSRU�DWWULEXWH�N�YDOXH�N��
,QSXW&KDU6HW���VWULQJ�UHSUHVHQWDWLRQ�RI�WKH�&KDUDFWHU�6HW�WKDW�ZLOO�EH�XVHG��
,QSXW6HSDUDWRU���VHSDUDWRU�XVHG�LQ�WKH�LQSXW�ILOHV�DQG�DXWRPDWRQ��
:KLWH6SDFHV���OLVW�RI�ZKLWHVSDFHV��RQO\�UHOHYDQW�IRU�>02'(�$@���
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*D])LOH���SDWK�WR�D�ILOH�ZKHUH�WKH�FUHDWHG�JD]HWWHHU�ZLOO�EH�ZULWWHQ�WR��
5HWXUQV���
WUXH�LI�WKH�RSHUDWLRQ�ZDV�VXFFHVVIXO��RU�IDOVH�RWKHUZLVH��

�

XVH7ULPPLQJ:KLOH&RPSLOLQJ�
SXEOLF�YRLG�XVH7ULPPLQJ:KLOH&RPSLOLQJ���

$FWLYDWHV�WKH�
WULPPLQJ
�PRGH�GXULQJ�FRPSLODWLRQ�SURFHVV�RQ��L�H���DEFGHI�_�7<3(�;����
�!�
DEFGHI�
�LV�DQ�HQWU\��

�

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���
WUXH�LI�WKH�FRQILJXUDWLRQ�ZDV�VXFFHVVIXO��RU�IDOVH�RWKHUZLVH��

�

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

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

'R1RWXVH7ULPPLQJ:KLOH&RPSLOLQJ�
SXEOLF�YRLG�'R1RWXVH7ULPPLQJ:KLOH&RPSLOLQJ���

'HDFWLYDWHV�WKH�
WULPPLQJ
�PRGH�GXULQJ�FRPSLODWLRQ�SURFHVV�RQ��L�H���DEFGHI�_�7<3(�;�
����!�
DEFGHI
�LV�DQ�HQWU\��QR�WUDLOLQJ�VSDFH������

�

LV$FWLYH7ULPPLQJ:KLOH&RPSLOLQJ�
SXEOLF�ERROHDQ�LV$FWLYH7ULPPLQJ:KLOH&RPSLOLQJ���

&KHFNV�LI�WKH�
WULPPLQJ
�PRGH�IRU�FRPSLODWLRQ�LV�DFWLYH��
�

JHW&KDUVHW�
SXEOLF�MDYD�ODQJ�6WULQJ�JHW&KDUVHW���

5HWXUQV�WKH�&KDUDFWHU�VHW�XVHG�E\�WKH�JD]HWWHHU���
5HWXUQV���
UHWXUQV�WKH�&KDUDFWHU�VHW�XVHG�E\�WKH�JD]HWWHHU��
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�

5HWXUQ7RNHQ3RVLWLRQV�
SXEOLF�YRLG�5HWXUQ7RNHQ3RVLWLRQV���

6ZLWFKHV�WR�WKH�PRGH�LQ�ZKLFK�WRNHQ�SRVLWLRQV�DUH�UHWXUQHG�LQ�WKH�RXWSXW�VWUXFWXUHV��
1RWH�WKDW�XVLQJ�WKLV�PHWKRG�PDNHV�RQO\�VHQVH�LQ�WKH�02'(�%������

�

5HWXUQ&KDUDFWHU3RVLWLRQV�
SXEOLF�YRLG�5HWXUQ&KDUDFWHU3RVLWLRQV���

6ZLWFKHV�WR�WKH�PRGH�LQ�ZKLFK�FKDUDFWHU�SRVLWLRQV�DUH�UHWXUQHG�LQ�WKH�RXWSXW�
VWUXFWXUHV��1RWH�WKDW�XVLQJ�WKLV�PHWKRG�PDNHV�RQO\�VHQVH�LQ�WKH�02'(�%������

�

5HWXUQV7RNHQ3RVLWLRQV�
SXEOLF�ERROHDQ�5HWXUQV7RNHQ3RVLWLRQV���

)RU�FKHFNLQJ�WKH�W\SH�RI�UHWXUQHG�VWDUW�HQG�SRVLWLRQ�LQIRUPDWLRQ��1RWH�WKDW�XVLQJ�WKLV�
PHWKRG�PDNHV�RQO\�VHQVH�LQ�WKH�02'(�%������
5HWXUQV���
WUXH�LI�WKH�JD]HWWHHU�UHWXUQV�LQ�WKH�FXUUHQW�PRGH�WRNHQ�SRVLWLRQV��RU�IDOVH�RWKHUZLVH��

�

1RW&DVH6HQVLWLYH�
SXEOLF�YRLG�1RW&DVH6HQVLWLYH���

6ZLWFKHV�WR�WKH�FDVH�LQVHQVLWLYH�PRGH��1RWH�WKDW�WKLV�PHWKRG�LV�DSSOLFDEOH�HLWKHU�LQ�
02'(�$�RU�02'(�%���

�

&DVH6HQVLWLYH�
SXEOLF�YRLG�&DVH6HQVLWLYH���

6ZLWFKHV�WR�WKH�FDVH�VHQVLWLYH�PRGH��1RWH�WKDW�WKLV�PHWKRG�LV�DSSOLFDEOH�HLWKHU�LQ�
02'(�$�RU�02'(�%���

�

,V&DVH6HQVLWLYH�
SXEOLF�ERROHDQ�,V&DVH6HQVLWLYH���

)RU�FKHFNLQJ�LI�WKH�FDVH�VHQVLWLYH�PRGH�LV�RQ��
5HWXUQV���
WUXH�LI�WKH�JD]HWWHHU�LV�FDVH�VHQVLWLYH�RU�IDOVH�RWKHUZLVH��

�
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LQLWLDOL]H)URP'DWD�
SXEOLF�ERROHDQ�LQLWLDOL]H)URP'DWD�MDYD�ODQJ�6WULQJ�,QSXW)HDWXUHV)LOH��
����������������������������������MDYD�ODQJ�6WULQJ�,QSXW'DWD)LOH��
����������������������������������MDYD�ODQJ�6WULQJ�,QSXW&KDU6HW��
����������������������������������FKDU�,QSXW6HSDUDWRU��
����������������������������������MDYD�ODQJ�6WULQJ�:KLWH6SDFHV��

7KLV�PHWKRG�FUHDWHV�D�QHZ�*D]HWWHHU�IURP�LQSXW�GDWD��7KLV�LQYROYHV�VHYHUDO�
FRPSLODWLRQ�VWHSV��1RWH��WKDW�VHYHUDO�WHPSRUDU\�ILOHV�DUH�FUHDWHG�DQG�GHOHWHG�GXULQJ�
FRPSLODWLRQ���
3DUDPHWHUV���
,QSXW)HDWXUHV)LOH���SDWK�WR�WKH�LQSXW�ILOH�FRQWDLQLQJ�D�OLVW�RI�DWWULEXWH�QDPHV��ZKHUH�
QDPH�LV�VWRUHG�LQ�D�VHSDUDWH�OLQH��
,QSXW'DWD)LOH���SDWK�WR�WKH�LQSXW�ILOH�FRQWDLQLQJ�LQ�HDFK�OLQH�DQ�HQWU\�WRJHWKHU�ZLWK�WKH�
DVVRFLDWHG�DWWULEXWH�YDOXH�SDLUV�LQ�WKH�IROORZLQJ�IRUPDW��HQWU\�VHSDUDWRU�DWWULEXWH�
��YDOXH���VHSDUDWRU�DWWULEXWH���YDOXH��������VHSDUDWSRU�DWWULEXWH�N�YDOXH�N��
,QSXW&KDU6HW���VWULQJ�UHSUHVHQWDWLRQ�RI�WKH�&KDUDFWHU�6HW�WKDW�ZLOO�EH�XVHG��
,QSXW6HSDUDWRU���VHSDUDWRU�XVHG�LQ�WKH�LQSXW�ILOHV�DQG�DXWRPDWRQ��
:KLWH6SDFHV���OLVW�RI�ZKLWHVSDFHV��RQO\�UHOHYDQW�IRU�>02'(�$@���
5HWXUQV���
WUXH�LI�WKH�RSHUDWLRQ�ZDV�VXFFHVVIXO��RU�IDOVH�RWKHUZLVH��

�

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

:ULWHV�DQ�([WHQGHG*D]HWWHHU�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�DQ�([WHQGHG*D]HWWHHU�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�VXFFHVIXO��RU�IDOVH�RWKHUZLVH�

�

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

5HDGV�DQ�([WHQGHG*D]HWWHHU�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�DQ�([WHQGHG*D]HWWHHU�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�VXFFHVIXO��RU�QXOO�RWKHUZLVH�

�

HQIRUFH:KLWHVSDFHV�
SXEOLF�YRLG�HQIRUFH:KLWHVSDFHV���

(QIRUFHV�WKH�*D]HWWHHU�WR�FKHFN�LI�WKH�FDQGLGDWH�WH[W�IUDJPHQW�LV�SUHFHHGHG�DQG�
VXFFHHGHG�E\�D�ZKLWHVSDFH�LQ�RUGHU�WR�TXDOLI\�LW�DV�D�PDWFK��GHIDXOW���1RWH��WKDW�XVLQJ�
WKLV�PHWKRG�PDNHV�RQO\�VHQVH�LQ�02'(�$���

�

LJQRUH:KLWHVSDFHV�
SXEOLF�YRLG�LJQRUH:KLWHVSDFHV���

([HFXWLQJ�WKLV�PHWKRG�FDXVHV�WKDW�WKH�SUHFHHGLQJ�DQG�VXFFHHGLQJ�ZKLWHVSDFHV�DUH�QRW�
UHTXLUHG�LQ�RUGHU�WR�TXDOLI\�D�WH[W�IUDJPHQW�DV�D�PDWFK��XVH�WKLV�RSWLRQ�IRU�&KLQHVH�DQG�
-DSDQHVH�JD]HWWHHHUV���1RWH��WKDW�XVLQJ�WKLV�PHWKRG�PDNHV�RQO\�VHQVH�LQ�02'(�$���

�

ILQG0DWFK,Q7H[W�
SXEOLF�MDYD�XWLO�9HFWRU�ILQG0DWFK,Q7H[W�7RNHQ,WHUDWRU�7,��
����������������������������������������FKDU>@�6��
����������������������������������������FKDU�6SHFLDO6HSDUDWRU��

$SSOLHV�WKH�JD]HWWHHU�LQ�02'$�%�WR�WKH�ZKROH�LQSXW�WH[W��DQG�UHWXUQV�D�YHFWRU�RI�
DUUD\V��HDFK�RI�W\SH�([WHQGHG*D]HWWHHU,QIR��ZKHUH�HDFK�VXFK�DUUD\�UHSUHVHQWV�D�PDWFK�
LQ�WKH�LQSXW�WH[W��#VHH�GH�GINL�OW�VSURXW�UXQWLPH�JD]HWWHHU�([WHQGHG*D]HWWHHU,QIR���%\�
GHIDXOW�VWDUW�HQG�WRNHQ�SRVLWLRQV�DUH�UHWXUQHG��DQG�WKH�JD]HWWHHU�ZRUNV�LQ�WKH�FDVH�
VHQVLWLYH�PRGXV��,Q�RUGHU�WR�UHWXUQ�VWDUW��HQG�FKDUDFWHU�SRVLWLRQV�DQG�WR�ZRUN�LQ�WKH�
FDVH�VHQVLWLYH�PRGXV�D�FDOO�WR�WKLV�PHWKRG�PXVW�EH�SUHFHHGHG�E\�D�FDOO�WR�WKH�PHWKRG�
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([WHQGHG*D]HWWHHU�&DVH6HQVLWLYH��
�DQG�

([WHQGHG*D]HWWHHU�5HWXUQV&KDUDFWHU3RVLWLRQV��
�UHVSHFWLYHO\���
3DUDPHWHUV���
7,���7RNHQ�LWHUDWRU�UHWXUQHG�E\�63UR87V�WRNHQL]HU��
6���LQSXW�WH[W��
6SHFLDO6HSDUDWRU���V\PERO�XVHG�IRU�
VHSDUDWLQJ
�WRNHQV��H�J���IRU�LQGRHXURSHDQ�
ODQJXDJHV�D�VLPSOH�VSDFH�VKRXOG�EH�XVHG��ZKHUHDV�IRU�DVLDQ�ODQJXDJHV�DQ�HPSW\�VWULQJ�
VKRXOG�EH�XVHG���
5HWXUQV���
D�YHFWRU�RI�DUUD\V�RI�REMHFWV�RI�W\SH�([WHQGHG*D]HWWHHU,QIR��RU�QXOO�LI�QR�PDWFKHV�
ZHUH�IRXQG��

�

ILQG0DWFK,Q7H[W�
SXEOLF�MDYD�XWLO�9HFWRU�ILQG0DWFK,Q7H[W�FKDU>@�6��

$SSOLHV�WKH�JD]HWWHHU�WR�WKH�ZKROH�LQSXW�WH[W��DQG�UHWXUQV�D�YHFWRU�RI�DUUD\V��HDFK�
KROGLQJ�REMHFWV�RI�W\SH�([WHQGHG*D]HWWHHU,QIR��ZKHUH�HDFK�VXFK�DUUD\�UHSUHVHQWV�D�
PDWFK�LQ�WKH�LQSXW�WH[W��#VHH�
GH�GINL�OW�VSURXW�UXQWLPH�JD]HWWHHU�([WHQGHG*D]HWWHHU,QIR���1RWH��WKDW�LQ�RUGHU�WR�
DFFHSW�DQ�RFFXUHQFH�RI�D�FHUWDLQ�HQWU\�IURP�WKH�JD]HWWHHU�LQ�WKH�LQSXW�WH[W��LW�PXVW�EH�
SUHFHHGHG�DQG�VXFFHHGHG�E\�D�ZKLWHVSDFH�FKDUDFWHU��H[FHSW�WKH�ILUVW?ODVW�PDWFK�ZKLFK�
GRHV�QRW�UHTXLUH�SUHFHHGLQJ?VXFFHGLQJ�ZKLWHVSDFH���7KH�ODVW�FRQGLWLRQ�PD\�EH�
VZLWFKHG�RQ?RI�E\�D�SUHFHHGLQJ�FDOO�WR�WKH�PHWKRG�
HQIRUFH:KLWHVSDFHV
�DQG�

LJQRUH:KLWHVSDFHV��
�UHVSHFWLYHO\��)XUWKHU�LQ�RUGHU�WR�VZLWFK�WR�WKH�FDVH�VHQVLWLYH�
PRGXV��FDVH�LQVHQVLWLYH�LV�GHIDXOW�VHWWLQJ��D�FDOO�WR�WKLV�PHWKRG�PXVW�EH�SUHFHHGHG�E\�D�
FDOO�WR�WKH�PHWKRG�
([WHQGHG*D]HWWHHU�&DVH6HQVLWLYH��
���
3DUDPHWHUV���
6���LQSXW�WH[W��
5HWXUQV���
D�YHFWRU�RI�DUUD\V�RI�REMHFWV�RI�W\SH�([WHQGHG*D]HWWHHU,QIR��RU�QXOO�LI�QR�PDWFKHV�
ZHUH�IRXQG��

�

ILQG0DWFK�
SXEOLF�([WHQGHG*D]HWWHHU,QIR>@�ILQG0DWFK�FKDU>@�6��
�����������������������������������������LQW�VWDUW$W��

)LQGV�IRU�D�JLYHQ�VWULQJ�DQG�JLYHQ�VWDUWLQJ�LQGH[��D�ORQJHVW�PDWFK��DQG�UHWXUQV�DQ�DUUD\�
RI�REMHFWV�RI�W\SH�([WHQGHG*D]HWWHHU,QIR��7KLV�PHWKRG�LV�XVHG�DV�D�VXEURXWLQH�LQ�WKH�

ILQG0DWFK,Q7H[W
�PHWKRG��1RWH��WKDW�LW�LV�QRW�QHFHVVDU\�OLNH�LQ�WKH�
ILQG0DWFK,Q7H[W
�
PHWKRG�WKDW�WKH�6>VWDUW$W@�PXVW�EH�SUHFHHGHG�ZLWK�D�ZKLWHVSDFH�FKDUDFWHU���+RZHYHU�
E\�GHIDXOW�D�VXFFHHGLQJ�ZKLWHVSDFH�LV�UHTXLUHG��,Q�RUGHU�WR�HQIRUFH?LJQRUH�VXFFHHGLQJ�
ZKLWHVSDFHV�XVH�WKH�PHWKRGV�
HQIRUFH:KLWHVSDFHV
�DQG�
LJQRUH:KLWHVSDFHV��
�
UHVSHFWLYHO\���
3DUDPHWHUV���
6���LQSXW�VWULQJ��
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VWDUW$W���LQLWLDO�SRVLWLRQ�LQ�WKH�LQSXW�VWULQJ��
5HWXUQV���
D�OLVW�RI�REMHFWV�RI�W\SH�([WHQGHG*D]HWWHHU,QIR�IRU�WKH�ORQJHVW�PDWFK�IRXQG��RU�QXOO�LI�
QR�PDWFKHV�ZHUH�IRXQG���
6HH�$OVR���
([WHQGHG*D]HWWHHU,QIR�

�

ILQG0DWFK�
SXEOLF�([WHQGHG*D]HWWHHU,QIR>@�ILQG0DWFK�FKDU>@�6��
�����������������������������������������LQW�VWDUW$W��
�����������������������������������������LQW�/HQ��

)LQGV�IRU�D�JLYHQ�VWULQJ��JLYHQ�VWDUWLQJ�LQGH[��DQG�D�JLYHQ�OHQJWK�DQ�H[DFW�PDWFK��LI�
VXFK�H[LVWV���DQG�UHWXUQV�D�OLVW�RI�REMHFWV�RI�W\SH�([WHQGHG*D]HWWHHU,QIR��1RWH��WKDW�LW�LV�
QRW�QHFHVVDU\�OLNH�LQ�WKH�
ILQG0DWFK,Q7H[W
�PHWKRG�WKDW�WKH�6>VWDUW$W@�PXVW�EH�
SUHFHHGHG�ZLWK�D�ZKLWHVSDFH�FKDUDFWHU���+RZHYHU�E\�GHIDXOW�D�VXFFHHGLQJ�ZKLWHVSDFH�
LV�UHTXLUHG��,Q�RUGHU�WR�HQIRUFH?LJQRUH�VXFFHHGLQJ�ZKLWHVSDFHV�XVH�WKH�PHWKRGV�

HQIRUFH:KLWHVSDFHV
�DQG�
LJQRUH:KLWHVSDFHV��
�UHVSHFWLYHO\���
3DUDPHWHUV���
6���LQSXW�VWULQJ��
VWDUW$W���LQLWLDO�SRVLWLRQ�LQ�WKH�LQSXW�VWULQJ��
/HQ���OHQJWK�RI�WKH�VWULQJ�WR�EH�PDWFKHG��
5HWXUQV���
D�OLVW�RI�REMHFWV�RI�W\SH�([WHQGHG*D]HWWHHU,QIR�IRU�WKH�ORQJHVW�PDWFK�IRXQG��RU�QXOO�LI�
QR�PDWFKHV�ZHUH�IRXQG���
6HH�$OVR���
([WHQGHG*D]HWWHHU,QIR�

�

JHW$WWULEXWH1DPH�
SXEOLF�MDYD�ODQJ�6WULQJ�JHW$WWULEXWH1DPH�LQW�$WWU,QGH[��

5HWXUQV�WKH�QDPH�RI�WKH�DWWULEXWH�ZLWK�D�JLYHQ�,'���
3DUDPHWHUV���
$WWU,QGH[���WKH�,'�RI�WKH�DWWULEXWH��
5HWXUQV���
WKH�QDPH�RI�WKH�DWWULEXWH��RU�QXOO�LI�WKH�YDOXH�RI�WKH�,'�LV�LQYDOLG�

�

JHW9DOXH1DPH�
SXEOLF�MDYD�ODQJ�6WULQJ�JHW9DOXH1DPH�LQW�$WWU,QGH[��
�������������������������������������LQW�9DO,QGH[��

5HWXUQV�WKH�YDOXH�IRU�D�JLYHQ�DWWULEXWH�,'�DQG�YDOXH�,'���
3DUDPHWHUV���
$WWU,QGH[���WKH�,'�RI�WKH�DWWULEXWH��
9DO,QGH[���WKH�,'�RI�WKH�YDOXH��
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5HWXUQV���
WKH�YDOXH�IRU�WKH�JLYHQ�DWWULEXWH�YDOXH�,'V��RU�QXOO�LI�DQ\�RI�WKH�LQGLFHV�LV�LQYDOLG�

�

JHW1XP$WWULEXWHV�
SXEOLF�LQW�JHW1XP$WWULEXWHV���

5HWXUQV�WKH�QXPEHU�RI�DWWULEXWHV�LQ�WKH�FXUUHQW�JD]HWWHHU��QXPEHU�RI�SRVVLEOH�LQGLFHV����
5HWXUQV���
WKH�QXPEHU�RI�DWWULEXWHV�LQ�WKH�JD]HWWHHU�

�

JHW1XP9DOXHV�
SXEOLF�LQW�JHW1XP9DOXHV�LQW�$WWU,QGH[��

5HWXUQV�WKH�QXPEHU�RI�SRVVLEOH�YDOXHV�IRU�D�JLYHQ�DWWULEXWH��QXPEHU�RI�SRVVLEOH�
LQLGLFHV����
3DUDPHWHUV���
$WWU,QGH[���WKH�,'�RI�WKH�DWWULEXWH��
5HWXUQV���
WKH�QXPEHU�RI�GLIIHUHQW�YDOXHV�IRU�WKH�JLYHQ�DWWULEXWH�RU�QXOO�LI�WKH�DWWULEXWH�LQGH[�LV�
QRW�YDOLG�

�

WHVW3ULQW�
SXEOLF�YRLG�WHVW3ULQW��� �

&KHFN&RQVLVWHQF\�
SXEOLF�MDYD�XWLO�$UUD\/LVW�&KHFN&RQVLVWHQF\�6K8*�JUDPPDU��

7KLV�IXQFWLRQ�SHUIRUPV�D�FRQVLVWHQF\�FKHFN�LQ�RUGHU�WR�WHVW�LI�DOO�IHDWXUH�VWUXFWXUH�W\SHV�
DQG�DWWULEXWHV�XVHG�E\�WKH�([WHQGHG�*D]HWWHHU�DUH�SUHVHQW�LQ�WKH�JLYHQ�W\SH�KLHUDUFK\���
3DUDPHWHUV���
JUDPPDU���REMHFW�FRQWDLQLQJ�D�W\SH�KLHUDUFK\�IRU�WHVWLQJ�WKH�FRQVLVWHQF\��
5HWXUQV���
DQ�DUUD\�OLVW�RI�6WULQJ�FRQWDLQLQJ�DOO�LQFRQVLVWHQFLHV��,I�QR�LQFRVLVWHQFLHV�ZHUH�IRXQG��
WKH�DUUD\�OLVW�ZLOO�EH�HPSW\��

�
�
�
�
-$9$�'2&80(17$7,21�)25�7+(�&/$66�([WHQGHG*D]HWWHHU,QIR�
�

�
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GH�GINL�OW�VSURXW�UXQWLPH�JD]HWWHHU��
&ODVV�([WHQGHG*D]HWWHHU,QIR�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�JD]HWWHHU�([WHQGHG*D]HWWHHU,QIR� �
SXEOLF�FODVV�([WHQGHG*D]HWWHHU,QIR��
H[WHQGV�MDYD�ODQJ�2EMHFW�

�
&RQVWUXFWRU�6XPPDU\�
([WHQGHG*D]HWWHHU,QIR����
����������6LPSOH�FRQVWUXFWRU�IRU�WKH�FODVV�([WHQGHG*D]HWWHHU,QIR�� �
([WHQGHG*D]HWWHHU,QIR�LQW�VL]H��LQW>@�$WWU,QG��LQW>@�9DO,QG���
����������&RQVWUXFWRU�ZKLFK�LQLWLDOL]HV�D�QHZ�REMHFW�RI�WKH�FODVV�([WHQGHG*D]HWWHHU,QIR�ZLWK�
JLYHQ�YDOXHV��H[FHSW�WKH�YDOXHV�IRU�VWDUW�DQG�HQG�SRVLWLRQV��

�

([WHQGHG*D]HWWHHU,QIR�LQW�VWDUW&��LQW�HQG&��LQW�VL]H��LQW>@�$WWU,QG��LQW>@�9DO,QG���
����������&RQVWUXFWRU�ZKLFK�LQLWLDOL]HV�D�QHZ�REMHFW�RI�WKH�FODVV�([WHQGHG*D]HWWHHU,QIR�ZLWK�
JLYHQ�YDOXHV�

�

���
0HWKRG�6XPPDU\�
�MDYD�ODQJ�2EMHFW� FORQH����

����������3HUIRUPV�D�GHHS�FRS\�RI�D�([WHQGHG*D]HWWHHU,QIR�REMHFW��
�LQW�JHW$WWULEXWH,'�LQW�LQGH[���

����������*HWV�WKH�,'�RI�WKH�JLYHQ�DWWULEXWH�LQ�WKH�$�9�OLVW��
�LQW�JHW(QG3RV����

����������*HWV�WKH�YDOXH�RI�WKH�HQG�SRVLWLRQ��
�LQW�JHW6L]H����

����������*HWV�WKH�VL]H�RI�WKH�$�9�/LVW��
�LQW�JHW6WDUW3RV����

����������*HWV�WKH�YDOXH�RI�WKH�VWDUW�SRVLWLRQ��
�LQW�JHW9DOXH,'�LQW�LQGH[���

����������*HWV�WKH�,'�RI�WKH�JLYHQ�YDOXH�LQ�WKH�$�9�OLVW��
�YRLG�SULQW����

����������3ULQWV�WKH�FRQWHQW�RI�WKH�FXUUHQW�([WHQG*D]HWWHHU,QIR�REMHFW�WR�WKH�
VWDQGDUG�RXWSXW��

�YRLG�SULQW�MDYD�LR�%XIIHUHG:ULWHU�RXW���
����������3ULQWV�WKH�FRQWHQW�RI�WKH�FXUUHQW�([WHQG*D]HWWHHU,QIR�REMHFW�WR�DQ�
RXWSXW�VWUHDP��

�YRLG� VHW�LQW�VL]H��LQW>@�$WWU,QG��LQW>@�9DO,QG���
����������5HGHILQHV�WKH�$�9�/LVW��

�YRLG� VHW�LQW�VWDUW&��LQW�HQG&��LQW�VL]H��LQW>@�$WWU,QG��LQW>@�9DO,QG���
����������6HWV�QHZ�YDOXHV�IRU�DOO�ILHOGV��
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�YRLG� VHW(QG3RV�LQW�LQGH[���
����������6HWV�D�QHZ�YDOXH�IRU�WKH�HQG�ILHOG��

�YRLG� VHW6WDUW(QG3RV�LQW�VWDUW��LQW�HQG���
����������6HWV�QHZ�YDOXHV�IRU�WKH�VWDUW?HQG�ILHOGV��

�YRLG� VHW6WDUW3RV�LQW�LQGH[���
����������6HWV�D�QHZ�YDOXH�IRU�WKH�VWDUW�ILHOG��

���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
HTXDOV��ILQDOL]H��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
([WHQGHG*D]HWWHHU,QIR�
SXEOLF�([WHQGHG*D]HWWHHU,QIR���

6LPSOH�FRQVWUXFWRU�IRU�WKH�FODVV�([WHQGHG*D]HWWHHU,QIR���
�

([WHQGHG*D]HWWHHU,QIR�
SXEOLF�([WHQGHG*D]HWWHHU,QIR�LQW�VWDUW&��
�����������������������������LQW�HQG&��
�����������������������������LQW�VL]H��
�����������������������������LQW>@�$WWU,QG��
�����������������������������LQW>@�9DO,QG��

&RQVWUXFWRU�ZKLFK�LQLWLDOL]HV�D�QHZ�REMHFW�RI�WKH�FODVV�([WHQGHG*D]HWWHHU,QIR�ZLWK�
JLYHQ�YDOXHV��

3DUDPHWHUV���
VWDUW&���VWDUW�SRVLWLRQ�LQ�WH[W��
HQG&���HQG�SRVLWLRQ�LQ�WH[W��
VL]H���VL]H�RI�WKH�DWWULEXW�YDOXH�OLVW��
$WWU,QG���DQ�DUUD\�FRQWDLQLQJ�WKH�,'V�RI�WKH�VXEVHTXHQW�DWWULEXWHV�LQ�WKH�OLVW��
9DO,QG���DQ�DUUD\�FRQWDLQLQJ�WKH�,'V�RI�WKH�VXEVHTXHQW�YDOXHV�LQ�WKH�OLVW�

�

([WHQGHG*D]HWWHHU,QIR�
SXEOLF�([WHQGHG*D]HWWHHU,QIR�LQW�VL]H��
�����������������������������LQW>@�$WWU,QG��
�����������������������������LQW>@�9DO,QG��

&RQVWUXFWRU�ZKLFK�LQLWLDOL]HV�D�QHZ�REMHFW�RI�WKH�FODVV�([WHQGHG*D]HWWHHU,QIR�ZLWK�
JLYHQ�YDOXHV��H[FHSW�WKH�YDOXHV�IRU�VWDUW�DQG�HQG�SRVLWLRQV���

3DUDPHWHUV���
VL]H���VL]H�RI�WKH�DWWULEXW�YDOXH�OLVW��
$WWU,QG���DQ�DUUD\�FRQWDLQLQJ�WKH�,'V�RI�WKH�VXEVHTXHQW�DWWULEXWHV�LQ�WKH�OLVW��
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9DO,QG���DQ�DUUD\�FRQWDLQLQJ�WKH�,'V�RI�WKH�VXEVHTXHQW�YDOXHV�LQ�WKH�OLVW�
�

0HWKRG�'HWDLO�
SULQW�
SXEOLF�YRLG�SULQW���

3ULQWV�WKH�FRQWHQW�RI�WKH�FXUUHQW�([WHQG*D]HWWHHU,QIR�REMHFW�WR�WKH�VWDQGDUG�RXWSXW���
�

SULQW�
SXEOLF�YRLG�SULQW�MDYD�LR�%XIIHUHG:ULWHU�RXW��
�����������WKURZV�MDYD�LR�,2([FHSWLRQ�

3ULQWV�WKH�FRQWHQW�RI�WKH�FXUUHQW�([WHQG*D]HWWHHU,QIR�REMHFW�WR�DQ�RXWSXW�VWUHDP���
7KURZV���
MDYD�LR�,2([FHSWLRQ�

�

VHW6WDUW(QG3RV�
SXEOLF�YRLG�VHW6WDUW(QG3RV�LQW�VWDUW��
���������������������������LQW�HQG��

6HWV�QHZ�YDOXHV�IRU�WKH�VWDUW?HQG�ILHOGV���
3DUDPHWHUV���
VWDUW���VWDUW�SRVLWLRQ��
HQG���HQG�SRVLWLRQ�

�

VHW6WDUW3RV�
SXEOLF�YRLG�VHW6WDUW3RV�LQW�LQGH[��

6HWV�D�QHZ�YDOXH�IRU�WKH�VWDUW�ILHOG���
3DUDPHWHUV���
LQGH[���VWDUW�SRVLWLRQ�

�

VHW(QG3RV�
SXEOLF�YRLG�VHW(QG3RV�LQW�LQGH[��

6HWV�D�QHZ�YDOXH�IRU�WKH�HQG�ILHOG���
3DUDPHWHUV���
LQGH[���VWDUW�SRVLWLRQ�

�

�
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VHW�
SXEOLF�YRLG�VHW�LQW�VWDUW&��
����������������LQW�HQG&��
����������������LQW�VL]H��
����������������LQW>@�$WWU,QG��
����������������LQW>@�9DO,QG��

6HWV�QHZ�YDOXHV�IRU�DOO�ILHOGV���
3DUDPHWHUV���
VWDUW&���VWDUW�SRVLWLRQ��
HQG&���HQG�SRVLWLRQ��
VL]H���VL]H�RI�WKH�DWWULEXW�YDOXH�OLVW��
$WWU,QG���DQ�DUUD\�FRQWDLQLQJ�WKH�,'V�RI�WKH�VXEVHTXHQW�DWWULEXWHV�LQ�WKH�OLVW��
9DO,QG���DQ�DUUD\�FRQWDLQLQJ�WKH�,'V�RI�WKH�VXEVHTXHQW�YDOXHV�LQ�WKH�OLVW�

�

VHW�
SXEOLF�YRLG�VHW�LQW�VL]H��
����������������LQW>@�$WWU,QG��
����������������LQW>@�9DO,QG��

5HGHILQHV�WKH�$�9�/LVW���
3DUDPHWHUV���
VL]H���VL]H�RI�WKH�DWWULEXW�YDOXH�OLVW��
$WWU,QG���DQ�DUUD\�FRQWDLQLQJ�WKH�,'V�RI�WKH�VXEVHTXHQW�DWWULEXWHV�LQ�WKH�OLVW��
9DO,QG���DQ�DUUD\�FRQWDLQLQJ�WKH�,'V�RI�WKH�VXEVHTXHQW�YDOXHV�LQ�WKH�OLVW�

�

JHW6L]H�
SXEOLF�LQW�JHW6L]H���

*HWV�WKH�VL]H�RI�WKH�$�9�/LVW���
�

JHW6WDUW3RV�
SXEOLF�LQW�JHW6WDUW3RV���

*HWV�WKH�YDOXH�RI�WKH�VWDUW�SRVLWLRQ���
�

JHW(QG3RV�
SXEOLF�LQW�JHW(QG3RV���

*HWV�WKH�YDOXH�RI�WKH�HQG�SRVLWLRQ���
�

�
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JHW$WWULEXWH,'�
SXEOLF�LQW�JHW$WWULEXWH,'�LQW�LQGH[��

*HWV�WKH�,'�RI�WKH�JLYHQ�DWWULEXWH�LQ�WKH�$�9�OLVW���
3DUDPHWHUV���
LQGH[���LQGH[�RI�WKH�DWWULEXWH��
5HWXUQV���
,'�RI�WKH�JLYHQ�DWWULEXWH��RU����LI�WKH�DWWULEXWH�LQGH[�LV�RXW�RI�ERXQG�

�

JHW9DOXH,'�
SXEOLF�LQW�JHW9DOXH,'�LQW�LQGH[��

*HWV�WKH�,'�RI�WKH�JLYHQ�YDOXH�LQ�WKH�$�9�OLVW���
3DUDPHWHUV���
LQGH[���LQGH[�RI�WKH�YDOXH��
5HWXUQV���
,'�RI�WKH�JLYHQ�YDOXH��RU����LI�WKH�YDOXH�LQGH[�LV�RXW�RI�ERXQG�

�

FORQH�
SXEOLF�MDYD�ODQJ�2EMHFW�FORQH���

3HUIRUPV�D�GHHS�FRS\�RI�D�([WHQGHG*D]HWWHHU,QIR�REMHFW���
5HWXUQV���
D�GHHS�FRS\�RI�WKH�FXUUHQW�REMHFW�


