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7RNHQL]DWLRQ� LV� FRPPRQO\� VHHQ� DV� DQ� LQGHSHQGHQW� SURFHVV� RI� OLQJXLVWLF� DQDO\VLV�� LQ�
ZKLFK� WKH� LQSXW� VWUHDP� RI� FKDUDFWHUV� LV� VHJPHQWHG� LQWR� DQ� RUGHUHG� VHTXHQFH� RI� ZRUG�OLNH�
XQLWV��XVXDOO\�FDOOHG�WRNHQV��ZKLFK�IXQFWLRQ�DV�LQSXW� LWHPV�IRU�VXEVHTXHQW�VWHSV�RI� OLQJXLVWLF�
SURFHVVLQJ�� 7RNHQV�PD\� FRUUHVSRQG� WR�ZRUGV�� QXPEHUV�� SXQFWXDWLRQ�PDUNV�� RU� HYHQ� SURSHU�
QDPHV��7KH�UHFRJQL]HG�WRNHQV�DUH�XVXDOO\�FODVVLILHG�DFFRUGLQJ�WR�WKHLU�V\QWD[��EXW�WKH�ZD\�LQ�
ZKLFK�VXFK�FODVVLILFDWLRQ� LV�GRQH�PD\�YDU\��6LQFH� WKH�QRWLRQ�RI� WRNHQL]DWLRQ�VHHPV� WR�KDYH�
GLIIHUHQW�PHDQLQJV�WR�GLIIHUHQW�SHRSOH��VRPH�WRNHQL]DWLRQ�WRROV�IXOILOO�DGGLWLRQDO�WDVNV��OLNH�IRU�
LQVWDQFH� LVRODWLRQ� RI� VHQWHQFHV�� KDQGOLQJ� RI� HQG�OLQH� K\SKHQDWLRQV� RU� FRQMRLQHG� FOLWLFV� DQG�
FRQWUDFWLRQV� >*UHIIHQVWHWWH� DQG� 7DSDQDLQHQ� ��@�� 6RPH� VRIWZDUH� V\VWHPV� IRU� SHUIRUPLQJ�
WRNHQL]DWLRQ�DUH�SUHVHQWHG�LQ�>*UHIIHQVWHWWH�HW�DO����@��>*URYHU�HW�DO����@��DQG�>*LOODP����@��7KH�
IDPRXV�JHQHUDO�SXUSRVH�FKDUDFWHU�VWUHDP�VFDQQHUV�OH[�DQG�IOH[�DUH�GHVFULEHG�LQ�>/HYLQH�HW�DO���
��@��,Q�WKLV�SDSHU��ZH�SUHVHQW�WKH�WRNHQL]DWLRQ�WRRO�XVHG�LQ�63UR87�>%HFNHU�HW�DO�����@��1RWH�
WKDW�LW�FDQ�EH�XVHG�LQGHSHQGHQWO\�RI�63UR87���
�
���7RNHQL]DWLRQ�LQ�63UR87�

�
7KH� WRNHQL]DWLRQ� LQ� 63UR87� LV� VXEGLYLGHG� LQWR� IRXU� VWHSV�� ���� VHJPHQWDWLRQ�� ����

FODVVLILFDWLRQ������SRVWVHJPHQWDWLRQ��DQG�����VXEFODVVLILFDWLRQ��7KH�WDVN�RI�VHJPHQWDWLRQ�LV�WR�
LGHQWLI\� WRNHQ�FDQGLGDWHV�E\�XVLQJ�D� OLVW�RI�SUHGHILQHG�ZKLWHVSDFHV� �H�J���EODQNV�� WDEV��HWF����
2EYLRXVO\�� WKLV� WHFKQLTXH� LV� QRW� DSSOLFDEOH� WR� ODQJXDJHV� OLNH� -DSDQHVH� DQG�&KLQHVH��ZKHUH�
ZRUGV�DUH�QRW�VHSDUDWHG�E\�VSDFHV��DQG�D�OLQH�EUHDN�FDQ�RFFXU�DQ\ZKHUH��HYHQ�LQ�WKH�PLGGOH�RI�
D�ZRUG��
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6HFRQGO\�� HDFK� WRNHQ� FDQGLGDWH� LV� FODVVLILHG� DFFRUGLQJ� WR� D� SUHVSHFLILHG� OLVW� RI� PDLQ�
WRNHQ� W\SHV�� ,Q� FRQWUDVW� WR� RWKHU� DSSURDFKHV�� WKH� FRQWH[W� LQIRUPDWLRQ� LV� GLVUHJDUGHG� GXULQJ�
WRNHQ�FODVVLILFDWLRQ�� VLQFH� WKH� JRDO� LV� WR�GHILQH� WRNHQL]DWLRQ� DV� D� FOHDU�FXW� VWHS�RI� OLQJXLVWLF�
DQDO\VLV��6WURQJ�GHFRPSRVLWLRQ�RI� OLQJXLVWLF�SURFHVVLQJ�LQWR�LQGHSHQGHQW�FRPSRQHQWV�DOORZV�
IRU�SUHVHUYLQJ�D�KLJK�GHJUHH�RI�IOH[LELOLW\��$V�D�FRQVHTXHQFH��DQG�XQOLNH�FRPPRQ�WRNHQL]HUV��
QHLWKHU�PXOWLZRUG� WRNHQV�QRU�VLPSOH�QDPHG�HQWLWLHV� �VXFK�DV�GDWH�DQG� WLPH�H[SUHVVLRQV��DUH�
UHFRJQL]HG��6HQWHQFHV�DUH�QRW� LVRODWHG��VLQFH�OH[LFDO�NQRZOHGJH�PLJKW�EH�UHTXLUHG�WR�GR�WKLV�
HIIHFWLYHO\�� $QDORJRXVO\�� K\SKHQDWHG� ZRUGV� DUH� QRW� UHMRLQHG� VLQFH� WKH� GHFLVLRQ� IRU� VXFK�
DGGLWLRQDO�ZRUN� LV�QRW�DOZD\V�VWUDLJKWIRUZDUG�DQG�PLJKW� UHTXLUH�PRUH� LQIRUPDWLRQ� WKDQ� MXVW�
VLPSOH� OH[LFRQ� ORRNXS��&RQVLGHU�DV�DQ� H[DPSOH�*HUPDQ�FRPSRXQG�FRRUGLQDWLRQ��ZKHUH� WKH�
FRPPRQ�SDUW� RI� WKH� FRPSRXQG�PD\�EH�PLVVLQJ�� H�J��� �$XGLR�� XQG�9LGHRSURGXNWHQ�� �DXGLR�
DQG�YLGHR�SURGXFWV���

,Q� WKH� WKLUG� VWHS��DOO� WRNHQV�ZKLFK�FRXOG�QRW�EH�DVVLJQHG�DQ\�RI� WKH�PDLQ� WRNHQ� W\SHV��
XQGHUJR� SRVWVHJPHQWDWLRQ�� 7KLV� LV� SHUIRUPHG� LI� DQG� RQO\� LI� D� WRNHQ� KDV� WKH� IROORZLQJ�
VWUXFWXUH��

�
6 � 7 � 6 � 7 � 6 � …S ����� 7 � 6 � �

�
ZKHUH�7 � �� },...,1{ QL∈ ��LV�D�VWULQJ�ZKLFK�EHORQJV�WR�RQH�RI�WKH�SUHGHILQHG�PDLQ�WRNHQ�FODVVHV�
DQG�6 � �� },...,0{ QL∈ ��LV�D�VHSDUDWRU�RU�D�VHTXHQFH�RI�VHSDUDWRUV��)XUWKHUPRUH��6 � �DQG�RU�6 � �FDQ�
EH� HPSW\�� 7KH� OLVW� RI� VHSDUDWRUV� XVHG� IRU� SRVWVHJPHQWDWLRQ� LV� SDUDPHWUL]DEOH�� ZKHUH� D�
VHSDUDWRU�PD\�FRQVLVW�RI�PRUH�WKDQ�RQH�V\PERO�� ,Q�JHQHUDO� WKHUH�PLJKW�H[LVW�PRUH�WKDQ�RQH�
IDFWRUL]DWLRQ�RI�DQ�XQFODVVLILHG� WRNHQ�ZKLFK�PDWFKHV� WKH�VWUXFWXUH�VKRZQ�DERYH�� ,Q�RUGHU� WR�
avoid ambiguities, the tokenizer finds the left factorization, e.g., if ‘$$’ and ‘$’ are separators 
then ‘$$$’ would be factorized to ‘$$’ + ‘$’.�

)RU� WKH� VDNH� RI� FODULW\�� ZH� JLYH� VRPH� H[DPSOHV�� /HW� XV� FRQVLGHU� WKH� VHTXHQFH�
‘<http://www.dfki.de>’ and let us assume that there is no main token type which covers such 
constructions. If we assume the characters ‘<’, ‘>’, ‘:’, ‘/’, and ‘.’ to be separators (do not 
FRQIRXQG�WKHP�ZLWK�ZKLWHVSDFHV���WKH�SRVWVHJPHQWDWLRQ�ZRXOG�\LHOG�IROORZLQJ�VHJPHQWDWLRQ�
LQWR�WRNHQV��
�

����KWWS���������������ZZZ�������GINL�������GH���!�
�

+RZHYHU�� LI� WKHUH� LV� QR� PDLQ� WRNHQ� W\SH� ZKLFK� FRYHUV� VHTXHQFHV� RI� OHWWHUV� IROORZHG� E\� D�
sequence of digits (e.g., ‘abc123’), then the string ‘(abc123)’ could not be postsegmented, 
VLQFH there is no separator between ‘abc’ and ‘123’.�

6RPHWLPHV�� SRVWVHJPHQWDWLRQ� RI� WRNHQV�ZKLFK� FRXOG� QRW� EH� DVVLJQHG� DQ\� RI� WKH�PDLQ�
WRNHQ�W\SHV��PLJKW�\LHOG�XQGHVLUHG�HIIHFWV��7KLV�KDSSHQV�IUHTXHQWO\�ZLWK�WKH�WRNHQV�ZKLFK�HQG�
D� VHQWHQFH�� )RU� H[DPSOH�� OHWV� FRnsider the token ‘http://www.dfki.de.’ which due to the 
WUDLOLQJ�SHULRG�FDQ�QRW�EH�FODVVLILHG�DV�DQ�XUO�DGGUHVV��,QVWHDG��LQ�WKH�SRVWVHJPHQWDWLRQ�SURFHVV�
LW�ZLOO�EH�GHFRPSRVHG�LQWR����WRNHQV��QDPHO\���
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�
KWWS���������������ZZZ�������GINL�������GH�����

�
2EYLRXVO\�� WKLV� LV�QRW�ZKDW�RQH�ZRXOG� H[SHFW��7KH� WUDLOLQJ�SHULRG� LV� UHVSRQVLEOH� IRU� VXFK� D�
segmentation since the whole string does not belong to any particular token class (‘unknown’  
W\SH��� +RZHYHU�� WKHUH� LV� D� ZD\� RI� DYRLGLQJ� VXFK� VHJPHQWDWLRQ�� 7KH� WRNHQL]HU� SURYLGHV� DQ�
RSWLRQ�� FDOOHG� LQLWLDO�ILQDO� VHSDUDWRU� WULPPLQJ�� ZKLFK� DOORZV� IRU� VSHFLDO� WUHDWPHQW� RI�
XQFODVVLILHG� WRNHQV�� ,W� FDQ� EH� DFWLYDWHG� RQ� GHPDQG�� ,I� WKH� RSWLRQ� LV� DFWLYH�� WKHQ� HDFK� WRNHQ�
classified as ‘unknown’  is segmented as follows: firstly, initial�ILQDO�VHSDUDWRUV�DUH�LVRODWHG��LQ�
RXU�H[DPSOH�ZH�KDYH�RQO\�D�ILQDO�VHSDUDWRU�–�WKH�SHULRG���DQG�VHFRQGO\�WKH�WRNHQL]HU�WULHV�WR�
FODVVLI\� WKH�UHPDLQLQJ�SDUW�DV�XVXDOO\��7KLV�ZRXOG� OHDG� LQ�RXU�FDVH� WR�D�VHJPHQWDWLRQ�RI� WKH�
input string into ‘http://www.dfki.de’  and ‘.’  which is intuitively exactly what we wanted to 
DFKLHYH�� ,I� WKH� UHPRYDO� RI� LQLWLDO�ILQDO� VHSDUDWRUV� SURGXFHV� D� VWULQJ� ZKLFK� VWLOO� FDQ� QRW� EH�
VHJPHQWHG��WKHQ�QRUPDO�SRVWVHJPHQWDWLRQ�LV�SHUIRUPHG�DV�GHVFULEHG�HDUOLHU��8VLQJ�WKLV�RSWLRQ�
WXUQHG� WR� FRPH� LQ� SDUWLFXODU� LQ� KDQG\� IRU� WRNHQ� VHJPHQWDWLRQ�FODVVLILFDWLRQ� QHDU� VHQWHQFH�
ERXQGDULHV��

)LQDOO\�� GHSHQGLQJ� RQ� WKH� PDLQ� WRNHQ� FODVV� WKH� WRNHQV� XQGHUJR� DGGLWLRQDO� ODQJXDJH�
DQG�RU� GRPDLQ� VSHFLILF� FODVVLILFDWLRQ�� )RU� LQVWDQFH�� QDWXUDO� QXPEHUV� FRXOG� EH� VXEFODIVVLILHG�
DFFRUGLQJ� WR� WKH� QXPEHU� RI� GLJLWV� WKH\� FRQVLVW� RI� �H�J��� WZR�GLJLW� QXPEHUV�� IRXU�GLJLW�
QXPEHUV��� 7KH� VXEFODVVLILFDWLRQ�PD\� UHWXUQ� DV� D� UHVXOW� D� VHW� RI� VXEW\SHV�� )RU� H[DPSOH�� IRU�
WRNHQV� LQLWLDOL]HG� ZLWK� D� FDSLWDO�� ZH� FRXOG� GHILQH� IROORZLQJ� VXEFODVVHV�� FLW\�� ILUVW�QDPH��
FRQWDLQV�RQO\�FRQVRQDQWV�� DQG� KDV�QRXQ�HQGLQJ� �ZKLFK� DUH� QRW� QHFHVVDULO\� GLVMXQFW��� 7KH�
VXEFODVVLILFDWLRQ� VFKHGXOH� SUHFLVHO\� VSHFLILHV� IRU� HDFK� PDLQ� WRNHQ� W\SH� D� OLVW� RI� DGGLWLRQDO�
VXEW\SHV��7KH�HDUO\�LGHQWLILFDWLRQ�RI�VRPH�GRPDLQ�VSHFLILF�WRNHQ�FODVVHV��H�J���SURGXFW�QDPHV��
VLPSOLILHV� WKH� VXEVHTXHQW� SURFHVVLQJ� VWHSV� OLNH� PRUSKRORJLFDO� DQDO\VLV� RU� QDPHG�HQWLW\�
UHFRJQLWLRQ��)XUWKHU��GRPDLQ�DQG�ODQJXDJH�VSHFLILF� WRNHQ�FODVVHV�PLJKW�EH�XVHG�IRU�GHILQLQJ�
UXOHV�RU�ILOWHUV�IRU�SUH�FODVVLILFDWLRQ�RI� WH[WV�RU�SDUWV�RI� WH[WV��H�J���VHQWHQFHV��SDUDJUDSKV��DV�
REVHUYHG�LQ�>*LJXHW����@��$Q�HOHJDQW�DQG�IOH[LEOH�ZD\�RI�SURFHVVLQJ�PXOWLOLQJXDO�WH[WV�DQG�LQ�
DGGLWLRQ�WH[WV�LQ�GLIIHUHQW�GRPDLQV�PHDQV�WKDW�WKH�WRNHQL]DWLRQ�WRRO�FDQ�EH�YDULDEO\�DGDSWHG�WR�
WKH�QHHGV�RI�WKH�VXEVHTXHQW�FRPSRQHQWV���

7KH�WRNHQL]HU�SURYLGHV�VXSSOHPHQWDU\�SRVLWLRQDO� LQIRUPDWLRQ�WR�HDFK�UHFRJQL]HG�WRNHQ�
ZKLFK�PLJKW�EH�QHHGIXO� LQ� VRPH�FRQWH[W��$Q�H[DPSOH�RI�D�SRVVLEOH�RXWSXW� VWUXFWXUH� IRU� WKH�
string ‘2002’  is given below.�

�



















QXPEHUQDWXUDOGLJLWIRXUVXEW\SH
QXPEHUQDWXUDOW\SH

HQG
VWDUW

___:
_:

23:
20:

�

�
&XUUHQW�YHUVLRQ�RI� WKH�WRNHQL]HU�VXSSRUWV�DPRQJ�RWKHU�UHGLUHFWLQJ�WKH�RXWSXW�FRQVLVWLQJ�RI�D�
VHTXHQFH�RI�W\SHG�IHDWXUH�VWUXFWXUHV�LQWR�DQ�;0/�VWUHDP��
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�
���&RQILJXUDWLRQ�
�
,Q�RUGHU�WR�XVH�WKH�WRNHQL]HU��IROORZLQJ�UHVRXUFHV�PXVW�EH�SURYLGHG���
�

• D�OLVW�RI�ZKLWHVSDFHV���
• D�OLVW�RI�VHSDUDWRUV���
• GHILQLWLRQ�RI�PDLQ�WRNHQ�FODVVHV���
• GHILQLWLRQ�RI�WRNHQ�VXEFODVVHV���
• D�OLVW�RI�QDPHV�FRQWDLQLQJ�WKH�PDLQ�WRNHQ�FODVVHV���
• D�OLVW�RI�QDPHV�FRQWDLQLQJ��WKH�WRNHQ�VXEW\SHV���
• D�VXEFODVVLILFDWLRQ�VFKHGXOH��
• DQG�D�W\SH�KLHUDUFK\��WKLV�LV�QHFHVVDU\�RQO\�IRU�63UR87��ZLOO�EH�RSWLRQDO�LQ�WKH�IXWXUH��

�
:H�QRZ�EULHIO\�GHVFULEH�KRZ�WR�FUHDWH�WKHVH�UHVRXUFHV��0RVW�RI�WKHP�DUH�FRQVWUXFWHG�E\�XVLQJ�
WKH�5HJXODU�&RPSLOHU�GHOLYHUHG�ZLWK�63UR87�>3LVNRUVNL�HW�DO�����@��
�
�����:KLWHVSDFHV�
�
:KLWHVSDFHV�DUH�UHSUHVHQWHG�DV�D�VLQJOH�ILQLWH�VWDWH�DXWRPDWRQ�ZKLFK�FDQ�EH�FRQVWUXFWHG�ZLWK�
WKH� UHJXODU� FRPSLOHU� LQ� D� VWUDLJKWIRUZDUG� PDQQHU�� 6LPSO\� FRQVWUXFW� D� UHJXODU� H[SUHVVLRQ�
FRQVLVWLQJ� RI� D� XQLRQ� RI� ZKLWHVSDFHV� V\PEROV� �H�J��� WKH� UHJXODU� FRPSLOHU� SURYLGHV� XQLFRGH�
WDEOHV� IRU� DFFHVVLQJ� KDUG�WR�ILQG� V\PEROV��� 1RWH� WKDW� D� ZKLWHVSDFH� V\PERO� PD\� FRQVLVW� RI�
PRUH�WKDQ�RQH�FKDUDFWHU��H�J���FDUULDJH�UHWXUQ�IROORZHG�E\�OLQH�IHHG��?X���$?X���'���8VH�WKH�
IROORZLQJ�VHWWLQJV�LQ�WKH�UHJXODU�FRPSLOHU��
� � �

HQFRGLQJ��XQLFRGH�
LQSXW�W\SH��VFDQQHU�
ILOH�_�IVP�ILOH�_�ILOH�IRUPDW��ELQBMDYD�
VHSDUDWHG�IVP��IDOVH�
RSWLPL]DWLRQ��JOREDO�
DOORZ�DPELJXLWLHV��IDOVH�
�

$FWXDOO\��WKLV�UHVRXUFH�ZLOO�EH�UDUHO\�PRGLILHG��
�
�����6HSDUDWRUV�
�
6HSDUDWRUV� DUH� UHSUHVHQWHG� DQDORJRXVO\� DV� D� VLQJOH� ILQLWH�VWDWH� DXWRPDWRQ�� ,W� FDQ� EH�
FRQVWUXFWHG�LQ�WKH�VDPH�ZD\�DV�GHVFULEHG�LQ�6HFWLRQ������7KH�UHJXODU�FRPSLOHU�VHWWLQJV�VKRXOG�
DOVR�EH�LGHQWLFDO��7KH�OLVW�RI�GHIDXOW�VHSDUDWRUV�LQFOXGHV�WKH�IROORZLQJ�V\PEROV��
�
�
�
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�� �� �� ?� �� �� �� ‘� “�
�� �� "� a� �� A� 	� 
� ���
 � _� C� #� ���� @��� `��� !� ����
>� ^� �� ���� ¼��� ��� c � Y� §  �
?� C� �
�

$QDORJRXVO\�WR�WKH�ZKLWHVSDFHV��VHSDUDWRUV�PD\�FRQVLVW�RI�PRUH�WKDQ�RQH�FKDUDFWHU��
�

�����0DLQ�7RNHQ�7\SHV�
�

7KH�VHW�RI�PDLQ�WRNHQ�W\SHV�LV�UHSUHVHQWHG�DV�D�ZHLJKWHG�ILQLWH�VWDWH�DXWRPDWRQ��(DFK�
WRNHQ�FODVV�LV�UHSUHVHQWHG�E\�D�UHJXODU�SDWWHUQ��ZKHUHDV�RQH�KDV�WR�VSHFLI\�WKH�,'�RI�WKH�SDWWHUQ�
DQG�LWV�QDPH��7KH�,'�RI�WKH�SDWWHUQ�UHSUHVHQWV�LWV�SULRULW\��,I�WZR�WRNHQ�FODVVHV�DUH�QRW�GLVMRLQW��
WKHQ�D�FRUUHVSRQGLQJ�WRNHQ�ZLOO�EH�DVVLJQHG�D�WRNHQ�W\SH�ZKLFK�KDV�D�KLJKHU�SULRULW\��VPDOOHU�
,'���7KH�UHJXODU�FRPSLOHU�VHWWLQJV�VKRXOG�EH�LGHQWLFDO�DV�VSHFLILHG�LQ�VHFWLRQ������7KH�GHIDXOW�
PDLQ�WRNHQ�W\SHV�DUH�OLVWHG�LQ�WKH�WDEOH�EHORZ��
�
�

,'� 7<3(� (;$03/(�

�� DQ\BQDWXUDOBQXPEHU� ����
�� GRW� ��
�� FRPPD� ��
�� VODVK� ��
�� EDFNBVODVK� ?�
�� K\SKHQ� ��
�� FRORQ� ��
�� VHPLFRORQ� ��
�� DSRVWURSKH� ‘  `�
��� TXRWDWLRQ� “�
��� H[FODPDWLRQBVLJQ�� ��
��� SHUFHQWDJHBWRN� ��
��� TXHVWLRQBPDUN� "�
��� FXUUHQF\BVLJQ� ���¼�� �����
��� RSHQLQJBEUDFNHW� ���>��^����
��� FORVLQJBEUDFNHW� ���@��`��!�
��� RWKHUBV\PERO� a�����A��	��
����� �_��C��

@  _  §  ?�
��� DOOBFDSLWDOBZRUG� &'8�
��� ORZHUBFDVHBZRUG� ORZHU���
��� ILUVWBFDSLWDOBZRUG� &DSLWDO��àyG �
��� PL[HGBZRUGBILUVWBORZHU� G..�
��� PL[HGBZRUGBILUVWBFDSLWDO� *PE+�
��� ZRUGBZLWKBK\SKHQBILUVWBFDSLWDO� 6LHPHQV�6XQ�0LFURVRIW�$$$�
��� ZRUGBZLWKBK\SKHQBILUVWBORZHU� PRQGD\�WXHVGD\�
��� ZRUGBZLWKBDSRVWURSKHBILUVWBFDSLWDO� Moody's  ABC’  ‘AbC �
��� ZRUGBZLWKBDSRVWURSKHBILUVWBORZHU� ab’cd  ‘abc  aBC’�
��� HBPDLOBDGUHVV� 3LVNRUVNL#GINL�GH�
��� XUOBDGGUHVV� KWWS���ZZZ�GINL�GH�
��� QXPEHUBZRUGBILUVWBFDSLWDO� ���$%&�
��� QXPEHUBZRUGBILUVWBORZHU� ���DEF�
��� ZRUGBQXPEHUBILUVWBFDSLWDO� :LQGRZV�����
��� ZRUGBQXPEHUBILUVWBORZHU� PN��
��� 2WKHU� ����DOO�RWKHU�VWULQJV�����
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�
7KH� FODVVHV� ������� ������ DQVG� ������ DOORZ� IRU� XVLQJ� DQ\� OHWWHUV� IURP� DQ\� ODQJXDJH� XVHG�
ZLWKLQ� WKH� HXURSHDQ� ]RQH�� 7KH� FODVVHV� ������ FRXOG� EH� HDVLO\� UHVWULFWHG� WR� H[FOXGH� FHUWDLQ�
FRQVWUXFWLRQV� �H�J��� LQ� )UHQFK�� (QJOLVK�� E\� XVLQJ� WKH� GLII� RSHUDWRU� SURYLGHG� LQ� WKH� UHJXODU�
FRPSLOHU��7KH�QDPHV�DVVLJQHG�WR�SDWWHUQV�FDQ�EH�H[SRUWHG�E\�XVLQJ�WKH�IROORZLQJ�RSWLRQ�RI�WKH�
UHJXODU�FRPSLOHU��

�
ILOH�_�H[SRUW�_�SDWWHUQ�_�PDFUR�QDPHV�DQG�LGV�

�
�����7RNHQ�6XEW\SHV�
�
&RQWUDU\� WR� WKH�PDLQ� WRNHQ� W\SHV�� WKH� VHW� RI� WRNHQ� VXEW\SHV� LV� UHSUHVHQWHG� DV� D� ILQLWH�VWDWH�
DXWRPDWRQ�ZLWKRXW�ZHLJKWV��7KH�LQGLYLGXDO�W\SHV�DUH�LGHQWLILHG�E\�XVLQJ�ILQDO�HPLVVLRQV�LQ�WKH�
FRUUHVSRQGLQJ�UHJXODU�SDWWHUQV�LQVWHDG�RI�ZHLJKWV��,Q�WKLV�ZD\��DOO�DPELJXLWLHV�DUH�SUHVHUYHG��
7KH�UHJXODU�FRPSLOHU�VHWWLQJV�GLIIHUV�VOLJKWO\�DQG�VKRXOG�EH�VHW�DV�IROORZV��
�

HQFRGLQJ��XQLFRGH�
LQSXW�W\SH��VFDQQHU�
ILOH�_�IVP�ILOH�_�ILOH�IRUPDW��ELQBMDYD�
VHSDUDWHG�IVP��IDOVH�
RSWLPL]DWLRQ��JOREDO�
DOORZ�DPELJXLWLHV��WUXH�

�
7KH�QDPHV�DVVLJQHG�WR�SDWWHUQV�FDQ�EH�H[SRUWHG�LQ�DQDORJRXV�ZD\�DV�VWDWHG�LQ�VHFWLRQ������
�
�����6XEFODVVLILFDWLRQ�6FKHGXOH��
�

7KH�VXEFODVVLILFDWLRQ�VFKHGXOH�LV�D�DQ�$6&,,�ILOH��ZKHUH�HDFK�OLQH�KDV�WKH�IROORZLQJ�IRUPDW��
�
� � � 0$,1�7<3(� 68%�7<3(�
�
0$,1� 7<3(� LV� WKH�PDLQ� WRNHQ� W\SH� LGHQWLILHU� DQG�68%�7<3(� LV� D� VXEW\SH� LGHQWLILHU��7KLV� OLQH�
VSHFLILHV�WKDW�DOO�WRNHQV�RI�W\SH�0$,1�7<3(�DUH�H[DPLQHG�LQ�RUGHU�WR�GHWHUPLQH�ZKHWKHU�WKH\�
FDQ�EH�DOVR�RI�W\SH�68%�7<3(��1RWH��WKDW�WKHUH�FDQ�EH�PRUH�WKDQ�RQH�OLQH�LQLWLDOL]HG�ZLWK�WKH�
VDPH�PDLQ�WRNHQ�W\SH�LGHQWLILHU��
�

,PSRUWDQW�
�
,W�LV�LPSRUWDQW�WR�QRWH�WKDW�FXUUHQWO\�63UR87�LWVHOI�GRHV�QRW�PDNH�XVH�RI�WKH�VXEFODVVLILFDWLRQ�
IHDWXUH��7KLV�RSWLRQ�ZLOO�EH�DYDLODEOH�LQ�WKH�IXWXUH���
�
�
�
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�����7RNHQL]HU�&RQILJXUDWLRQ�LQ�63UR87¶V�,'(�
�

:KHQ�XVLQJ�WKH�WRNHQL]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�D�WRNHQL]HU�LQ�WKH�VLPLODU�ZD\�
WR� LQVWDOOLQJ� RWKHU� SURFHVVLQJ� UHVRXUFHV�� )XUWKHU�� \RX� FDQ� DFWLYDWH�GHDFWLYDWH� WKH� LQLWLDO�ILQDO�
VHSDUDWRU� WULPPLQJ� RSWLRQ� E\� VHOHFWLQJ� WUXH�IDOVH� YDOXH� LQ� WKH� DSSURSULDWH� ILHOG�� :KHQ�
UHIHUULQJ� WR� WRNHQV� LQ� \RXU� JUDPPDUV�� SOHDVH� XVH� WKH� W\SH� WRNHQ�� DV� GHPRQVWUDWHG� LQ� WKH�
IROORZLQJ�UXOH�H[DPSOH��
� �
	���
����������
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�������

�
������
����

��� ��	� �
��"!�#�$�%�&�')(��+*+���
��,
�-�
�������

��.
	+*�/ 021-3+4�5�6�7 '98+��:
*�(�� ,


�;+<
=>� ��	� �
��"!�#�$�%�&�'?����@�
�/

��.
	+*�/
�
(��+*+���

��,
�-�
������� 021-3+4�5�6�7 '98+��:
*�(�� ,


�;+<
=>� ��	� �
��"!�#�$�%�&�'

.
	+*�/
��.
����A
�
A�B-�+A�
��

�
(��+*+���

��,
�-�
������� 021-3+4�5�6�7 '98+��:
*�(�� ,


�;+<
=>� ��	� �
��"!�#�$�%�&�'

.
	+*�/
��.
����A
�
�-�
	����+*C	-�+A�


�
(��+*+���

��,
�-�
������� 021-3+4�5�6�7 '98+��:
*�(�� ,


�;+<�<
DCE ��:�@ D ������
9!�# 1-3+4�5�6�7 '98+��:
*�(�� ,


�; F
�
7KH�WRNHQL]HU�FDQ�EH�XVHG�LQGHSHQGHQWO\�RI�63UR87��7KH�IROORZLQJ�SLHFH�RI�FRGH�LOOXVWUDWHV�
DOO�LQGLVSHQVDEOH�VWHSV�ZKLFK�KDYH�WR�EH�XQGHUWDNHQ�LQ�RUGHU�WR�LQLWLDOL]H�WKH�WRNHQL]HU�DQG�WR�
WRNHQL]H�D�WH[W�IURP�ILOH�YLD�XVLQJ�WKH�FODVV� G�HJIKG+LCM�NOIQP�RSIUTWVYX�Z�[�RSI\X�[+]YR�N-^�HJIUR�ZCM�HC]�N�_�H+X`I�aC[+]�b�ZCM�HC]�N�_�H+X ��
�
N-^�VYZ�X�Rdc�e�f�e`Ig[�R�N�POIihkj
N-^�VYZ�X�R?G�HJIKG+LCM�NOIQP�RSIUTWVYX�Z�[�RSI\X�[+]YR�N-^�HJIUR�ZCM�HC]�N�_�H+X`Iihkj
l�lnm L�[
P�PoVYe�R�p"R�Z9R�ZCM�HC]�N�_�H+X>qCZ�]�L+N�r>L+N�P�Hs R�X+N�]+rtT�u�Z�]�L+N�r�v�N�P�Hxwzy�{Yy
l�l bCHC|YRdR�Z9R�ZCM�HC]�N�_�Hs R�X+N�]+rtT�}�]�V�[�R�bCHC|YR2w)~�{Yy
l�l }�]�N�R�NCe+P�N�_�HtR�p�HtR�ZCM�HC]�N�_�H+XaC[+]�b�ZCM�HC]�N�_�H+XdX�[+]�b�ZCM�HC]�N�_�H+X�wd]+H���aC[+]�b�ZCM�HC]�N�_�H+X�����j
N�]YR�XCH
T�[
P�R�}�]�N�R2w�X�[+]�b�ZCM�HC]�N�_�H+X`IQN�]�N�R�b�ZCM�HC]�N�_�H+X���T�u�Z�]�L+N�r�v�N�P�H"��jNCL���XCH
T�[
P�R�}�]�N�R������ sW� T�R-H�^�IKHC|�N�R`������j l�l N�]�N�R�NCe+P�N�_-e�R�NCZ�]�L�e+N�P�H�G
l�l b�ZCM�HC]�N�_�H�N�]�V�[�RdR-HC|YRm X�X�e ��� N�T�R�XCH
T�[
P�R2w�X�[+]�b�ZCM�HC]�N�_�H+X`IUR�ZCM�HC]�N�_�H���T�}�]�V�[�R�bCHC|YR���j
l�l }�R-H+X�e�R-H>Z�f�H+XdXCH
T�[
P�R�T
L�Z�X���N�]YR�N�w)��j�No�)e+POIUT�N�_�H�����j�NC���Y�)�l�l Z���R�e+N�]9N��CR�p"R�ZCM�HC]
b�b�ZCM�HC])R�ZCM�HC]dw��gb�b�ZCM�HC]���e+POIKr�H
R`��Nt��jsW� T�R-H�^�I\Z�[�RSI�VYX+N�]YR�P�]���R�ZCM�HC]z��j�

,Q� WKH� H[DPSOH� DERYH� VROHO\� D� KLJKHU� OHYHO� IXQFWLRQ� IRU� LQLWLDOL]LQJ� WKH� WRNHQL]HU� DQG� IRU�
DSSO\LQJ�LW�WR�D�JLYHQ�LQSXW�WH[W�KDV�EHHQ�GHPRQVWUDWHG��7KH�IROORZLQJ�H[DPSOH�YLVXDOL]HV�D�
PRUH�GHWDLOHG�XVH�RI�WKH�WRNHQL]HU��
�
N-^�VYZ�X�Rdc�e�f�e`Ig[�R�N�POIihkj
N-^�VYZ�X�Rdc�e�f�e`IUR-HC|YRSIihkj
N-^�VYZ�X�Rdc�e�f�e`IQNCZ`IihkjN-^�VYZ�X�R?G�HJIKG+LCM�NOIQP�RSIUTWVYX�Z�[�RSI\X�[+]YR�N-^�HJIUR�ZCM�HC]�N�_�H+X`Iihkj
{�{
T�R�e�R�N�q s R�X+N�]+rtT� �^
P�¡C[�R2w£¢�¢�j
T�R�e�R�N�q s R�X+N�]+rtT-v
T� �^
P�¡C[�R2w£¢�¢�j
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s R�X+N�]+rtT�bCHC|YR�jm X�X�e ��� N�T�R�e+P�¡C[�RWV�[�R�j
s R�X+N�]+rtT�u�Z�]�L+N�r�v�N�P�HOjl�l T-H
R�e2VYe�R�p"R�Z>qCZ�]�L+N�r>L+N�P�HT�u�Z�]�L+N�r�v�N�P�Hxw£¢¤u�Z�]�L+N�rJIUR�|YR
¢�js R�X+N�]+rtT�bCHC|YR-v�N�P�Hxw£¢ s e�^�V�P�HJIUR�|YR
¢�j
R�X � �¥b�ZCM�HC]�N�_�H+X2VYb�ZCM�HC]�N�_�H+X¦j

u�Z�^�V�P�HC|�b�ZCM�HC]-§�X+N�R-H+X2VYu�Z�^�V�P�HC|�b�ZCM�HC]-§�X+N�R-H+X�wd]+H��>u�Z�^�V�P�HC|�b�ZCM�HC]-§�X+N�R-H+X�����j
l�l }�]�N�R�NCe+P�N�_�HtR�ZCM�HC]�N�_�H+XdL�X�Z�^tqCZ�]�L+N�r>L+N�P�HVYb�ZCM�HC]�N�_�H+X�wd]+H��>b�ZCM�HC]�N�_�H+X���T�u�Z�]�L+N�r�v�N�P�H¨��jsW� T�R-H�^�I\Z�[�RSI�VYX+N�]YR�P�]��©¢ s R�e�R�[�TSª�¢«�2VYb�ZCM�HC]�N�_�H+X`IKr�H
R s R�e�R�[�T`���d��j
l�l � Z�eCGtR-HC|YR�L+N�P�HtR�Z9R�ZCM�HC]�N�_�Hv�N�P�H
}�]�V�[�R s R�XCH+e�^�V
v
} s wd]+H��dv�N�P�H
}�]�V�[�R s R�XCH+e�^¬��T�bCHC|YR-v�N�P�H"��j
� � R-H?� � m®­°¯ wd]+H��?� � R-H ­ V
v
} s I\e�f�e+N�PCe���P�H���� ¯ jV
v
} s I\XCH+eCG��±� � m�² � ² V
v
} s I\e�f�e+N�PCe���P�H����d��j
V
v
} s IQq�PCZ�T-H�����j³ � R-H m X�X�e � }�]�V�[�R s R�XCH+e�^�V ³ m } s wd]+H�� ³ � R-H m X�X�e � }�]�V�[�R s R�XCH+e�^¬�±� � m ��j
l�l }�]�N�R�NCe+P�N�_�H�N�]�V�[�R�XCH+eCG�H+Xm T�q�N�N s R�XCH+e�^+a+H+eCG�H+X2V m s adwd]+H�� m T�q�N�N s R�XCH+e�^+a+H+eCG�H+X��d�\}�]�V�[�R s R�XCH+e�^��°V ³ m } s ��jl�l Z�X�[�T-HtR�p�HdHC]�qCZCG�N�]+r ² HJIKrJI�´�bCvY�Cµl�lnm T�q�N�N s R�XCH+e�^+a+H+eCG�H+X2V m s adwd]+H�� m T�q�N�N s R�XCH+e�^+a+H+eCG�H+X��d�\}�]�V�[�R s R�XCH+e�^��°V ³ m } s ² ¢°´�bCvY�Cµ
¢���jVYu�Z�^�V�P�HC|�b�ZCM�HC]-§�X+N�R-H+X`IUT-H
R�b�ZCM�HC]�N�_�H+X��±VYb�ZCM�HC]�N�_�H+X)��j
l�l b�ZCM�HC]�N�_�H+X>N�]�V�[�RdT�R�X�[
q�R�[�XCH
T
VYb�ZCM�HC]�N�_�H+X`IUR�ZCM�HC]�N�_�H��±V m s a ² VYu�Z�^�V�P�HC|�b�ZCM�HC]-§�X+N�R-H+X)��j
l�l ¡���R�e+N�])R�ZCM�HC]�N�_-e�R�NCZ�]�XCH
T�[
P�R�T�e�T�P�N�T�R¶� m X�X�e ��� N�T�R��2Z�Ldb�b�ZCM�HC]
e+P�¡C[�RWV�[�R2w�VYu�Z�^�V�P�HC|�b�ZCM�HC]-§�X+N�R-H+X`IKr�H
R�a+H
T�[
P�R�T`����j
T�bCHC|YR2wd]+H�� s R�X+N�]+r��±� � m ��jbCHC|YR�·�e�]+G�P�H+X2VYbCHC|YR�·�e�]+G�P�H+X�wd]+H��>bCHC|YR�·�e�]+G�P�H+X�����j
VYbCHC|YR�·�e�]+G�P�H+X`IQPCZ�eCG+bCHC|YR`��T�bCHC|YR-v�N�P�H"��j
b�ZCM�HC]Y}�R-H+X�e�R�Z�X2VYb�}�j
l�l }�R-H+X�e�R-H>Z�f�H+Xde+P�P�R�ZCM�HC]YTVYb�}2wd]+H��>b�ZCM�HC]Y}�R-H+X�e�R�Z�X���e+P�¡C[�RWV�[�R���j
VYb�}SIUT-H
R�bCHC|YR�·�e�]+G�P�H+X��±VYbCHC|YR�·�e�]+G�P�H+X)��jL�Z�X��2j�VYb�}SIgp�e�TW¸
HC|YR`����j�� sW� T�R-H�^�I\Z�[�RSI�VYX+N�]YR�P�]��±VYb�}SI�]+HC|YR`���d��j� qCe�R�q-p¬��}�¡�¹�|�q�H-V�R�NCZ�]>H+X�X)�)�

��
��
)RU�PRUH�GHWDLOV�FRQFHUQLQJ�WKH�WRNHQL]HU��SOHDVH�VHH�WKH�7RNHQL]HU�$3,�LQ�$SSHQGL[�$��
�
�

5HIHUHQFHV�
�
>%HFNHU�HW�DO�����@�0��%HFNHU��:��'UR G \ VNL��+�8��.ULHJHU��-��3LVNRUVNL��8��6FKlIHU��)��;X��

63UR87� �� 6KDOORZ� 3URFHVVLQJ� ZLWK� 7\SHG� )HDWXUH� 6WUXFWXUHV� DQG� 8QLILFDWLRQ�� ,Q�
3URFHHGLQJV�RI�,&21��������,QWHUQDWLRQDO�&RQIHUHQFH�RQ�1/3��0XPEDL��,QGLD��������

�
>*LJXHW����@�(��*LJXHW��7KH�6WDNHV�RI�PXOWLOLQJXDOLW\��0XOWLOLQJXDO�WH[W�WRNHQL]DWLRQ�LQ�1DWXUDO�

/DQJXDJH�'LDJQRVLV��,Q�3URFHHGLQJV�RI�WKH��WK�3DFLILF�5LP�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�
$UWLILFLDO� ,QWHOOLJHQFH� :RUNVKRS� �)XWXUH� LVVXHV� IRU� 0XOWLOLQJXDO� 7H[W� 3URFHVVLQJ���
&DLUQV��$XVWUDOLD��$XJXVW�����������

�



��
�

�
([WHQGHG�*D]HWWHHU�LQ�63UR87� ��

>*LOODP�� ��@� 5�� *LOODP�� 7H[W� %RXQGDU\� $QDO\VLV� LQ� -DYD�� ,%0� &RUS��� :HE� GRFXPHQW��
KWWS���ZZZ�LEP�FRP�MDYD�HGXFDWLRQ�ERXQGDULHV�ERXQGDULHV�KWPO��������

�
>*UHIIHQVWHWWH�DQG�7DSDQDLQHQ����@�*��*UHIIHQVWHWWH��3��7DSDQDLQHQ��:KDW�LV�D�ZRUG��ZKDW�LV�D�

VHQWHQFH�"�SUREOHPV�RI� WRNHQL]DWLRQ�� ,Q��UG� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RPSXWDWLRQDO�
/H[LFRJUDSK\� �&RPSOH[
����� SDJHV� ������� %XGDSHVW�� 5HVHDUFK� ,QVWLWXWH� IRU� /LQJXLVWLFV�
+XQJDULDQ�$FDGHP\�RI�6FLHQFHV��������

�
>*UHIIHQVWHWWH� HW� DO��� ��@� *�� *UHIHQVWHWWH�� $�� 6FKLOOHU�� DQG� 6�� $G� W�0RNKWDU�� 5HFRJQL]LQJ�

/H[LFDO�3DWWHUQV�LQ�7H[W��,Q��)��9DQ�(\QGH��'��*LEERQ��HGV����/H[LFRQ�'HYHORSPHQW�IRU�
6SHHFK�DQG�/DQJXDJH�3URFHVVLQJ��.OXZHU�$FDGHPLF�3XEOLVKHUV��������

�
>*URYHU�HW�DO�����@�&��*URYHU��&��0DWKHVRQ��$��0LNKHHY�DQG�0��0RHQV��/7�777���$�)OH[LEOH�

7RNHQLVDWLRQ� 7RRO�� ,Q� 3URFHHGLQJV� RI� �QG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� /DQJXDJH�
5HVRXUFHV�DQG�(YDOXDWLRQ��/5(&���������

�
>/HYLQH�HW�DO�����@�-��/HYLQH��7��0DVRQ��'��%URZQ��/H[�	�<DFF��2
5HLOO\�	�$VVRFLDWHV� ,QF���

������
�
>3LVNRUVNL�HW�DO�����$@�-��3LVNRUVNL��:��'UR G \ VNL��)��;X��2��6FKHUI��$�)OH[LEOH�;0/�EDVHG�

5HJXODU�&RPSLOHU� IRU�&UHDWLRQ�DQG�&RQYHUWLQJ�/LQJXLVWLF�5HVRXUFHV�� ,Q�3URFHHGLQJV�RI�
WKH� �UG� ,QWHUQDWLRQDO�&RQIHUHQFH� RQ� /DQJXDJH�5HVRXUFHV� DQ�(YDOXDWLRQ� �/5(&�� ������
/DV�3DOPDV��6SDLQ��������

�
$33(1',;�$�����-$9$�'2&80(17$7,21�
�

�

GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU��
&ODVV�7RNHQL]HU�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�7RNHQL]HU�

�
SXEOLF�FODVV�7RNHQL]HU��
H[WHQGV�MDYD�ODQJ�2EMHFW�
7KLV�LV�WKH�PDLQ�FODVV�RI�WRNHQL]HU�SDFNDJH��7RNHQL]DWLRQ�LV�FRPPRQO\�VHHQ�DV�DQ�
LQGHSHQGHQW�SURFHVV�RI�OLQJXLVWLF�DQDO\VLV��LQ�ZKLFK�WKH�LQSXW�VWUHDP�RI�FKDUDFWHUV�LV�
VHJPHQWHG�LQWR�DQ�RUGHUHG�VHTXHQFH�RI�ZRUG�OLNH�XQLWV��XVXDOO\�FDOOHG�WRNHQV��ZKLFK�
IXQFWLRQ�DV�LQSXW�LWHPV�IRU�VXEVHTXHQW�VWHSV�RI�OLQJXLVWLF�SURFHVVLQJ��7RNHQV�PD\�
FRUUHVSRQG�WR�ZRUGV��QXPEHUV��SXQFWXDWLRQ�PDUNV��RU�HYHQ�SURSHU�QDPHV���
7KH�WRNHQL]DWLRQ�LV�VXEGLYLGHG�LQ�IRXU�VWHSV������VHJPHQWDWLRQ�LQWR�WRNHQV������WRNHQ�
FODVVLILFDWLRQ������WRNHQ�SRVWVHJPHQWDWLRQ��L�H���XQFODVVLILHG�WRNHQV�DUH�HYHQWXDOO\�
VHJPHQWHG�LQWR�VPDOOHU�XQLWV������WRNHQ�VXEFODVVLILFDWLRQ��7RNHQ�FODVVHV��VHSDUDWRUV��
ZKLWHVSDFHV��DQG�RWKHU�GDWD�DUH�HQFRGHG�DV�ZHLJKWHG�ILQLWH�VWDWH�DXWRPDWD���
�
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6LQFH���
-'.������

�
)LHOG�6XPPDU\�
VWDWLF�MDYD�ODQJ�6WULQJ�685)$&(B'()��

����������$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�VXUIDFH�DWWULEXWH��
VWDWLF�MDYD�ODQJ�6WULQJ�72.(1B'()��

����������$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�W\SH�IRU�
UHSUHVHQWLQJ�WRNHQ�LQIRUPDWLRQ��

VWDWLF�MDYD�ODQJ�6WULQJ�72.(17<3(B'()��
����������$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�W\SH�IRU�
UHSUHVHQWLQJ�WRNHQ�W\SH�LQIRUPDWLRQ��

VWDWLF�MDYD�ODQJ�6WULQJ�7<3(B'()��
����������$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�W\SH�DWWULEXWH��

���
&RQVWUXFWRU�6XPPDU\�
7RNHQL]HU�MDYD�ODQJ�6WULQJ�V&RQILJ)LOH���
����������&RQVWUXFWV�D�WRNHQL]HU�ZLWK�WKH�FRQILJ�ILOH��
7KH�FRQILJXUDWLRQ�ILOH�IRUPDW�EDVHV�RQ�MDYD�FRQILJXUDWLRQ�SURSHUW\�IRUPDW��

�

7RNHQL]HU�GH�GINL�OW�WRROV�7&RQILJXUDWLRQ�S3DU&RQI���
����������&RQVWUXFWV�D�7RNHQL]HU�ZLWK�WKH�FRQILJXUDWLRQ�REMHFW� �

���
0HWKRG�6XPPDU\�
�MDYD�XWLO�$UUD\/LVW�&KHFN&RQVLVWHQF\�GH�GINL�OW�WIV�6K8*�JUDPPDU��

MDYD�ODQJ�6WULQJ�V8QNQRZQ&ODVV1DPH���
����������7KLV�IXQFWLRQ�SHUIRUPV�D�FRQVLVWHQF\�FKHFN�LQ�RUGHU�WR�WHVW�LI�DOO�
IHDWXUH�VWUXFWXUH�W\SHV�DQG�DWWULEXWHV�XVHG�E\�WKH�WRNHQL]HU�FRPSRQHQW�
DUH�SUHVHQW�LQ�WKH�JLYHQ�W\SH�KLHUDUFK\��

�MDYD�ODQJ�6WULQJ�JHW&RQILJ3URSHUW\�MDYD�ODQJ�6WULQJ�V3URS���
����������*HWV�D�JLYHQ�SURSHUW\�YDOXH�IURP�WKH�FRQILJXUDWLRQ�SURSHUW\�VHW�
RI�WKLV�WRNHQL]HU��

�ERROHDQ�JHW,QLWLDO)LQDO6HSDUDWRU7ULPPLQJ����
����������*HWV�WKH�LQLWLDO�ILQDO�VHSDUDWRU�WULPPLQJ�IODJ�YDOXH�

�MDYD�XWLO�+DVKWDEOH�JHW0DLQ7RNHQ&ODVVHV����
����������*HWV�DQ�LQIRUPDWLRQ�DERXW�PDLQ�WRNHQ�FODVV�QDPHV�DVVRFLDWHG�
ZLWK�WKHLU�LGV��

�MDYD�XWLO�$UUD\/LVW�JHW0DLQ7RNHQ&ODVV1DPHV����
����������*HWV�WKH�OLVW�RI�PDLQ�WRNHQ�FODVV�QDPHV��

�MDYD�XWLO�+DVKWDEOH�JHW6SHFLILF7RNHQ&ODVVHV����
����������*HWV�DVVRFLDWLRQV�RI�PDLQ�WRNHQ�FODVV�LGV�DQG�OLVW�RI�WRNHQ�
VXEFODVV�LGV��

�MDYD�XWLO�+DVKWDEOH�JHW6SHFLILF7RNHQ&ODVV1DPHV����
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����������*HWV�DVVRFLDWLRQV�RI�VSHFLILF�WRNHQ�FODVV�LGV�DQG�WKHLU�QDPHV��
�LQW�JHW6WDWXV����

����������*HWV�WKH�VWDWXV�RI�7RNHQL]HU��
�7RNHQ,WHUDWRU�JHW7RNHQ,WHUDWRU����

����������*HWV�WKH�7RNHQ,WHUDWRU�DVVRFLDWHG�ZLWK�WKLV�WRNHQL]HU��
�YRLG� VHW,QLWLDO)LQDO6HSDUDWRU7ULPPLQJ�ERROHDQ�E���

����������6HWV�WKH�LQLWLDO�ILQDO�VHSDUDWRU�WULPPLQJ�IODJ�
�YRLG� VHW7RNHQ,WHUDWRU�7RNHQ,WHUDWRU�S7,���

����������6HWV�7RNHQ,WHUDWRU�IRU�WKLV�WRNHQL]HU��
�YRLG� WRNHQL]H�6WUHDP5HDGHU�S65��7RNHQ:ULWHU�S7RNHQ:ULWHU���

����������7RNHQL]HV�D�GRFXPHQW�UHDG�IURP�6WUHDP5HDGHU�DQG�VWRUHV�WKH�
UHVXOWV�XVLQJ�WRNHQ�ZULWHU��

���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
HTXDOV��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��ZDLW��ZDLW�
���
)LHOG�'HWDLO�
72.(1B'()�
SXEOLF�VWDWLF�ILQDO�WUDQVLHQW�MDYD�ODQJ�6WULQJ�72.(1B'()�

$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�W\SH�IRU�UHSUHVHQWLQJ�WRNHQ�LQIRUPDWLRQ���
6HH�$OVR���
&RQVWDQW�)LHOG�9DOXHV�

�

685)$&(B'()�
SXEOLF�VWDWLF�ILQDO�WUDQVLHQW�MDYD�ODQJ�6WULQJ�685)$&(B'()�

$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�VXUIDFH�DWWULEXWH���
6HH�$OVR���
&RQVWDQW�)LHOG�9DOXHV�

�

7<3(B'()�
SXEOLF�VWDWLF�ILQDO�WUDQVLHQW�MDYD�ODQJ�6WULQJ�7<3(B'()�

$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�W\SH�DWWULEXWH���
6HH�$OVR���
&RQVWDQW�)LHOG�9DOXHV�

�

�
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72.(17<3(B'()�
SXEOLF�VWDWLF�ILQDO�WUDQVLHQW�MDYD�ODQJ�6WULQJ�72.(17<3(B'()�

$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�W\SH�IRU�UHSUHVHQWLQJ�WRNHQ�W\SH�
LQIRUPDWLRQ���
6HH�$OVR���
&RQVWDQW�)LHOG�9DOXHV�

&RQVWUXFWRU�'HWDLO�
7RNHQL]HU�
SXEOLF�7RNHQL]HU�MDYD�ODQJ�6WULQJ�V&RQILJ)LOH��

&RQVWUXFWV�D�WRNHQL]HU�ZLWK�WKH�FRQILJ�ILOH��
7KH�FRQILJXUDWLRQ�ILOH�IRUPDW�EDVHV�RQ�MDYD�FRQILJXUDWLRQ�SURSHUW\�IRUPDW��7KH�OLVW�RI�
FRQILJ�ILOH�HQWULHV��
0DLQ7RNHQ&ODVVHV)60 �>SDWK�WR�IVP�ILOH�FRQWDLQLQJ�FRPSLOHG�PDLQ�WRNHQ�FODVVHV@�
6HSDUDWRU&ODVVHV)60 �>SDWK�WR�IVP�ILOH�FRQWDLQLQJ�FRPSLOHG�VHSDUDWRU�FODVVHV@�
:6&ODVVHV)60 �>SDWK�WR�IVP�ILOH�FRQWDLQLQJ�FRPSLOHG�ZKLWH�VSDFH�FODVVHV@�
6XE&ODVVHV)60 �>SDWK�WR�IVP�ILOH�FRQWDLQLQJ�FRPSLOHG�VXEFODVVHV@�
6FKHGXOH)LOH �>SDWK�WR�WH[W�ILOH�FRQWDLQLQJ�LQIRUPDWLRQ�DERXW�GHSHQGHQFHV�EHWZHHQ�
PDLQ�WRNHQ�FODVVHV�DQG�WRNHQ�VXEFODVVHV@�
0DLQ&ODVV1DPH/LVW �>SDWK�WR�WH[W�ILOH�FRQWDLQLQJ�LGV�RI�PDLQ�WRNHQ�FODVVHV�DVVRFLDWHG�
ZLWK�WKHLU�QDPHV@�
6XE&ODVV1DPH/LVW �>SDWK�WR�WH[W�ILOH�FRQWDLQLQJ�LGV�RI�WRNHQ�VXEFODVVHV�DVVRFLDWHG�
ZLWK�WKHLU�QDPHV@�
*UDPPDU)LOH �>QDPH�RI�JUP�ILOH@�
,QLWLDOBILQDOBVHSDUDWRU�WRNHQ�VSOLWWLQJ �>WUXH�IDOVH@��GHIDXOW�YDOXH WUXH��WKH�IODJ�IRU�WKH�
LQLWLDO�ILQDO�VHSDUDWRU�WULPPLQJ��

3DUDPHWHUV���
V&RQILJ)LOH�����FRQILJ�ILOH�QDPH�

�

7RNHQL]HU�
SXEOLF�7RNHQL]HU�GH�GINL�OW�WRROV�7&RQILJXUDWLRQ�S3DU&RQI��

&RQVWUXFWV�D�7RNHQL]HU�ZLWK�WKH�FRQILJXUDWLRQ�REMHFW��
3DUDPHWHUV���

S3DU&RQI�����FRQILJXUDWLRQ�VWUXFWXUH��
6HH�$OVR���

7FRQILJXUDWLRQ�
�
�
�
�

0HWKRG�'HWDLO�
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VHW,QLWLDO)LQDO6HSDUDWRU7ULPPLQJ�
SXEOLF�YRLG�VHW,QLWLDO)LQDO6HSDUDWRU7ULPPLQJ�ERROHDQ�E��

6HWV�WKH�LQLWLDO�ILQDO�VHSDUDWRU�WULPPLQJ�IODJ��
�

JHW,QLWLDO)LQDO6HSDUDWRU7ULPPLQJ�
SXEOLF�ERROHDQ�JHW,QLWLDO)LQDO6HSDUDWRU7ULPPLQJ���

*HWV�WKH�LQLWLDO�ILQDO�VHSDUDWRU�WULPPLQJ�IODJ�YDOXH��
�

WRNHQL]H�
SXEOLF�YRLG�WRNHQL]H�6WUHDP5HDGHU�S65��
���������������������7RNHQ:ULWHU�S7RNHQ:ULWHU��

7RNHQL]HV�D�GRFXPHQW�UHDG�IURP�6WUHDP5HDGHU�DQG�VWRUHV�WKH�UHVXOWV�XVLQJ�WRNHQ�
ZULWHU���
3DUDPHWHUV���
S65�����WKH�LQSXW�UHDGHU��
S7RNHQ:ULWHU�����WKH�UHVXOW�ZULWHU�

�

JHW6WDWXV�
SXEOLF�LQW�JHW6WDWXV���

*HWV�WKH�VWDWXV�RI�7RNHQL]HU���
5HWXUQV���
VWDWXV�YDOXH������QRW�LQLWLDOL]HG������LQLWLDOL]HG������WRNHQL]DWLRQ�ILQLVKHG�VXFFHVVIXOO\�

�

JHW0DLQ7RNHQ&ODVVHV�
SXEOLF�MDYD�XWLO�+DVKWDEOH�JHW0DLQ7RNHQ&ODVVHV���

*HWV�DQ�LQIRUPDWLRQ�DERXW�PDLQ�WRNHQ�FODVV�QDPHV�DVVRFLDWHG�ZLWK�WKHLU�LGV���
NH\���LG�RI�D�PDLQ�FODVV�
YDOXH���FODVV�QDPH�

�

&KHFN&RQVLVWHQF\�
SXEOLF�MDYD�XWLO�$UUD\/LVW�&KHFN&RQVLVWHQF\�GH�GINL�OW�WIV�6K8*�JUDPPDU��
��������������������������������������������MDYD�ODQJ�6WULQJ�V8QNQRZQ&ODVV1DPH��

7KLV�IXQFWLRQ�SHUIRUPV�D�FRQVLVWHQF\�FKHFN�LQ�RUGHU�WR�WHVW�LI�DOO�IHDWXUH�VWUXFWXUH�W\SHV�
DQG�DWWULEXWHV�XVHG�E\�WKH�WRNHQL]HU�FRPSRQHQW�DUH�SUHVHQW�LQ�WKH�JLYHQ�W\SH�KLHUDUFK\���
3DUDPHWHUV���
JUDPPDU���REMHFW�FRQWDLQLQJ�D�W\SH�KLHUDUFK\�IRU�WHVWLQJ�WKH�FRQVLVWHQF\��
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V8QNQRZQ&ODVV1DPH�����WKH�QDPH�RI�WKH�XQNQRZQ�WRNHQ�FODVV��
5HWXUQV���
DQ�DUUD\�OLVW�RI�6WULQJ�FRQWDLQLQJ�DOO�LQFRQVLVWHQFLHV��,I�QR�LQFRVLVWHQFLHV�ZHUH�IRXQG��
WKH�DUUD\�OLVW�ZLOO�EH�HPSW\��

�

JHW0DLQ7RNHQ&ODVV1DPHV�
SXEOLF�MDYD�XWLO�$UUD\/LVW�JHW0DLQ7RNHQ&ODVV1DPHV���

*HWV�WKH�OLVW�RI�PDLQ�WRNHQ�FODVV�QDPHV���
�

JHW&RQILJ3URSHUW\�
SXEOLF�MDYD�ODQJ�6WULQJ�JHW&RQILJ3URSHUW\�MDYD�ODQJ�6WULQJ�V3URS��

*HWV�D�JLYHQ�SURSHUW\�YDOXH�IURP�WKH�FRQILJXUDWLRQ�SURSHUW\�VHW�RI�WKLV�WRNHQL]HU���
5HWXUQV���
D�JLYHQ�SURSHUW\�YDOXH�IURP�WKH�FRQILJXUDWLRQ�SURSHUW\�VHW�RI�WKLV�WRNHQL]HU��

�

JHW6SHFLILF7RNHQ&ODVVHV�
SXEOLF�MDYD�XWLO�+DVKWDEOH�JHW6SHFLILF7RNHQ&ODVVHV���

*HWV�DVVRFLDWLRQV�RI�PDLQ�WRNHQ�FODVV�LGV�DQG�OLVW�RI�WRNHQ�VXEFODVV�LGV���
5HWXUQV���
DVVRFLDWLRQV�RI�PDLQ�WRNHQ�FODVV�LGV�DQG�OLVW�RI�WRNHQ�VXEFODVV�LGV��

�

JHW6SHFLILF7RNHQ&ODVV1DPHV�
SXEOLF�MDYD�XWLO�+DVKWDEOH�JHW6SHFLILF7RNHQ&ODVV1DPHV���

*HWV�DVVRFLDWLRQV�RI�VSHFLILF�WRNHQ�FODVV�LGV�DQG�WKHLU�QDPHV���
5HWXUQV���
DVVRFLDWLRQV�RI�VSHFLILF�WRNHQ�FODVV�LGV�DQG�WKHLU�QDPHV��

�

JHW7RNHQ,WHUDWRU�
SXEOLF�7RNHQ,WHUDWRU�JHW7RNHQ,WHUDWRU���

*HWV�WKH�7RNHQ,WHUDWRU�DVVRFLDWHG�ZLWK�WKLV�WRNHQL]HU���
5HWXUQV���
WKH�7RNHQ,WHUDWRU�DVVRFLDWHG�ZLWK�WKLV�WRNHQL]HU��

�

VHW7RNHQ,WHUDWRU�
SXEOLF�YRLG�VHW7RNHQ,WHUDWRU�7RNHQ,WHUDWRU�S7,��
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6HWV�7RNHQ,WHUDWRU�IRU�WKLV�WRNHQL]HU���
3DUDPHWHUV���
S7,���7RNHQ,WHUDWRU�WR�EH�VHW�IRU�WKLV�WRNHQL]HU��

�

GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU��
&ODVV�$EVWUDFW7RNHQ5HDGHU�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�$EVWUDFW7RNHQ5HDGHU�
'LUHFW�.QRZQ�6XEFODVVHV���

7RNHQ5HDGHU��
�

SXEOLF�DEVWUDFW�FODVV�$EVWUDFW7RNHQ5HDGHU��
H[WHQGV�MDYD�ODQJ�2EMHFW�
$EVWUDFW7RNHQ5HDGHU�UHSUHVHQWV�D�JHQHUDO�FODVV�IRU�WRNHQ�UHDGHUV���
6LQFH���

-'.������
�

&RQVWUXFWRU�6XPPDU\�
$EVWUDFW7RNHQ5HDGHU����
����������&RQVWUXFWV�D�QHZ��HPSW\�$EVWUDFW7RNHQ5HDGHU� �

���
0HWKRG�6XPPDU\�
DEVWUDFW�
�77RNHQ�JHW1H[W7RNHQ��������������5HWXUQV�WKH�QH[W�WRNHQ�LI�DYDLODEOH��

DEVWUDFW�
�77RNHQ�JHW7RNHQ$W�LQW�L3RV�������������*HWV�WKH�WRNHQ�DW�WKH�VSHFLILHG�LQGH[��

DEVWUDFW�
�ERROHDQ� LV1H[W7RNHQ$YDLODEOH��������������7HVWV�LI�WKHUH�LV�D�WRNHQ�DYDLODEOH��
DEVWUDFW�

�YRLG� VHW3RVLWLRQ�LQW�L3RV�������������6HWV�WKH�UHDG�FXUVRU�WR�WKH�VSHFLILHG�SRVLWLRQ�LQ�WKH�LQSXW�VHTXHQFH��
���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
HTXDOV��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
$EVWUDFW7RNHQ5HDGHU�
SXEOLF�$EVWUDFW7RNHQ5HDGHU���

&RQVWUXFWV�D�QHZ��HPSW\�$EVWUDFW7RNHQ5HDGHU��
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0HWKRG�'HWDLO�
JHW1H[W7RNHQ�
SXEOLF�DEVWUDFW�77RNHQ�JHW1H[W7RNHQ���

5HWXUQV�WKH�QH[W�WRNHQ�LI�DYDLODEOH���
5HWXUQV���
WKH�QH[W�WRNHQ�DYDLODEOH�RU�QXOO�LI�QR�PRUH�WRNHQ�FDQ�EH�UHDG���
6HH�$OVR���
77RNHQ�

�

JHW7RNHQ$W�
SXEOLF�DEVWUDFW�77RNHQ�JHW7RNHQ$W�LQW�L3RV��

*HWV�WKH�WRNHQ�DW�WKH�VSHFLILHG�LQGH[���
3DUDPHWHUV���
L3RV���LQGH[�RI�HOHPHQW�WR�UHWXUQ���
5HWXUQV���
WKH�WRNHQ�DW�WKH�VSHFLILHG�LQGH[���
6HH�$OVR���
77RNHQ�

�

VHW3RVLWLRQ�
SXEOLF�DEVWUDFW�YRLG�VHW3RVLWLRQ�LQW�L3RV��

6HWV�WKH�UHDG�FXUVRU�WR�WKH�VSHFLILHG�SRVLWLRQ�LQ�WKH�LQSXW�VHTXHQFH���
�

LV1H[W7RNHQ$YDLODEOH�
SXEOLF�DEVWUDFW�ERROHDQ�LV1H[W7RNHQ$YDLODEOH���

7HVWV�LI�WKHUH�LV�D�WRNHQ�DYDLODEOH���
5HWXUQV���
WUXH�LI�WKHUH�LV�DW�OHDVW�RQH�PRUH�WRNHQ�DYDLODEOH��

�

GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU��
&ODVV�7RNHQ5HDGHU�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�$EVWUDFW7RNHQ5HDGHU�
������ GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�7RNHQ5HDGHU�

�
�
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SXEOLF�FODVV�7RNHQ5HDGHU��
H[WHQGV�$EVWUDFW7RNHQ5HDGHU�
7RNHQ5HDGHU�LV�DQ�LPSOHPHQWDWLRQ�RI�$EVWUDFW7RNHQ5HDGHU���
6LQFH���

-'.������
�

&RQVWUXFWRU�6XPPDU\�
7RNHQ5HDGHU�7RNHQ,WHUDWRU�S7,���
����������&RQVWUXFWV�D�QHZ�7RNHQ5HDGHU�XVLQJ�7RNHQ,WHUDWRU�DV�LQSXW�VRXUFH� �

���
0HWKRG�6XPPDU\�
�77RNHQ�JHW1H[W7RNHQ����

����������5HWXUQV�WKH�QH[W�WRNHQ�LI�DYDLODEOH��
�77RNHQ�JHW7RNHQ$W�LQW�L3RV���

����������*HWV�WKH�WRNHQ�DW�WKH�VSHFLILHG�LQGH[��
�ERROHDQ� LV1H[W7RNHQ$YDLODEOH����

����������7HVWV�LI�WKHUH�LV�D�WRNHQ�DYDLODEOH�WR�UHDG��
�YRLG� VHW3RVLWLRQ�LQW�L3RV���

����������6HWV�WKH�UHDG�FXUVRU�WR�WKH�VSHFLILHG�SRVLWLRQ�LQ�WKH�LQSXW�VHTXHQFH��
���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
HTXDOV��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
7RNHQ5HDGHU�
SXEOLF�7RNHQ5HDGHU�7RNHQ,WHUDWRU�S7,��

&RQVWUXFWV�D�QHZ�7RNHQ5HDGHU�XVLQJ�7RNHQ,WHUDWRU�DV�LQSXW�VRXUFH��
0HWKRG�'HWDLO�
JHW1H[W7RNHQ�
SXEOLF�77RNHQ�JHW1H[W7RNHQ���

5HWXUQV�WKH�QH[W�WRNHQ�LI�DYDLODEOH��5HWXUQV�QXOO�LI�QR�WRNHQ�FDQ�EH�UHDG���
6SHFLILHG�E\���
JHW1H[W7RNHQ�LQ�FODVV�$EVWUDFW7RNHQ5HDGHU�
5HWXUQV���
WKH�QH[W�WRNHQ�IURP�WKH�FXUUHQW�WRNHQ�LQGH[���
6HH�$OVR���
77RNHQ�

�
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JHW7RNHQ$W�
SXEOLF�77RNHQ�JHW7RNHQ$W�LQW�L3RV��

*HWV�WKH�WRNHQ�DW�WKH�VSHFLILHG�LQGH[��7KH�IXQFWLRQ�GRHV�QRW�FKHFN�LI�WKH�LQGH[�LV�YDOLG��
,I�WKH�LQGH[�LV�QRW�YDOLG��WKH�H[FHSWLRQ�ZLOO�EH�WKURZQ���
6SHFLILHG�E\���
JHW7RNHQ$W�LQ�FODVV�$EVWUDFW7RNHQ5HDGHU�
3DUDPHWHUV���
L3RV���DQ�LQGH[�LQWR�WKLV�YHFWRU���
5HWXUQV���
WKH�WRNHQ�DW�WKH�VSHFLILHG�LQGH[���
6HH�$OVR���
77RNHQ�

�

VHW3RVLWLRQ�
SXEOLF�YRLG�VHW3RVLWLRQ�LQW�L3RV��

6HWV�WKH�UHDG�FXUVRU�WR�WKH�VSHFLILHG�SRVLWLRQ�LQ�WKH�LQSXW�VHTXHQFH���
6SHFLILHG�E\���
VHW3RVLWLRQ�LQ�FODVV�$EVWUDFW7RNHQ5HDGHU�
3DUDPHWHUV���
L3RV���WKH�QHZ�UHDG�FXUVRU�SRVLWLRQ�

�

LV1H[W7RNHQ$YDLODEOH�
SXEOLF�ERROHDQ�LV1H[W7RNHQ$YDLODEOH���

7HVWV�LI�WKHUH�LV�D�WRNHQ�DYDLODEOH�WR�UHDG���
6SHFLILHG�E\���
LV1H[W7RNHQ$YDLODEOH�LQ�FODVV�$EVWUDFW7RNHQ5HDGHU�
5HWXUQV���
WUXH�LI�DW�OHDVW�RQH�PRUH�WRNHQ�FDQ�EH�UHDG��

�

GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU��
&ODVV�7RNHQ:ULWHU�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�7RNHQ:ULWHU�
'LUHFW�.QRZQ�6XEFODVVHV���

&RPSOH[7RNHQ:ULWHU��
�

SXEOLF�DEVWUDFW�FODVV�7RNHQ:ULWHU��
H[WHQGV�MDYD�ODQJ�2EMHFW�
7RNHQ:ULWHU�LV�JHQHUDO�FODVV�IRU�WRNHQ�ZULWHUV��7KLV�FODVV�SURYLGHV�DQ�LQWHUIDFH�IRU�
VWRULQJ�WRNHQV���
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6LQFH���
-'.������

�
&RQVWUXFWRU�6XPPDU\�
7RNHQ:ULWHU����
����������&RQVWUXFWV�D�7RNHQ:ULWHU� �

���
0HWKRG�6XPPDU\�
DEVWUDFW�

�LQW�ZULWH7RNHQ�77RNHQ�S7RNHQ�������������:ULWHV�D�WRNHQ�
���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
HTXDOV��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
7RNHQ:ULWHU�
SXEOLF�7RNHQ:ULWHU���

&RQVWUXFWV�D�7RNHQ:ULWHU��
0HWKRG�'HWDLO�
ZULWH7RNHQ�
SXEOLF�DEVWUDFW�LQW�ZULWH7RNHQ�77RNHQ�S7RNHQ��

:ULWHV�D�WRNHQ��
3DUDPHWHUV���
S7RNHQ���WRNHQ�WR�ZULWH��
6HH�$OVR���
77RNHQ�

�

GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU��
&ODVV�&RPSOH[7RNHQ:ULWHU�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�7RNHQ:ULWHU�
������ GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�&RPSOH[7RNHQ:ULWHU�

�
SXEOLF�FODVV�&RPSOH[7RNHQ:ULWHU��
H[WHQGV�7RNHQ:ULWHU�
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&RPSOH[7RNHQ:ULWHU�LV�DQ�LQWHUIDFH�WKDW�VWRUHV�WKH�LQIRUPDWLRQ�DERXW�WRNHQV�
JHQHUDWHG�E\�WRNHQL]HU��7KH�&RPSOH[7RNHQ:ULWHU�VWRUHV�WKH�GDWD�LQWHUQDOO\�DQG�
DOORZHV�WR�ZULWH�WKH�IXOO�GDWD�LQWR�WKH�ILOH�XVLQJ�VHYHUDO�IRUPDWV��ELQDU\��[PO��)6�[PO����
6LQFH���

-'.������
�

&RQVWUXFWRU�6XPPDU\�
&RPSOH[7RNHQ:ULWHU����
����������&RQVWUXFWV�D�QHZ��HPSW\�&RPSOH[7RNHQ:ULWHU� �

���
0HWKRG�6XPPDU\�
�MDYD�XWLO�$UUD\/LVW�JHW5HVXOWV����

����������*HWV�WKH�OLVW�RI�DOO�WRNHQV�
�7RNHQL]HU�JHW7RNHQL]HU����

����������*HWV�WKH�DFWLYH�WRNHQL]HU�IRU�WKLV�REMHFW�
�YRLG� VHW7RNHQL]HU�7RNHQL]HU�SDU7RN���

����������6HWV�WKH�DFWLYH�7RNHQL]HU�IRU�WKLV�REMHFW��
�LQW�ZULWH5HVXOWV7R)LOH�MDYD�ODQJ�6WULQJ�V)LOH1DPH���

����������:ULWHV�UHVXOWV�LQWR�WKH�ILOH�LQ�ELQDU\�IRUPDW��
�LQW�ZULWH5HVXOWV7R)6[PO�MDYD�ODQJ�6WULQJ�V)LOH1DPH���

����������:ULWHV�UHVXOWV�LQWR�WKH�ILOH�LQ�WKH�[PO�IRUPDW��
�LQW�ZULWH5HVXOWV7R;0/�MDYD�ODQJ�6WULQJ�V)LOH1DPH��

7H[W+DQGOHU�S7H[W+DQGOHU���
����������:ULWHV�UHVXOWV�LQWR�ILOH�LQ�[PO�IRUPDW��
7RNHQL]HU�LV�UHTXLUHG��

�LQW�ZULWH7RNHQ�77RNHQ�S7RNHQ���
����������:ULWHV�D�WRNHQ�WR�WKH�LQWHUQDO�VWUXFWXUH��

���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
HTXDOV��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
&RPSOH[7RNHQ:ULWHU�
SXEOLF�&RPSOH[7RNHQ:ULWHU���

&RQVWUXFWV�D�QHZ��HPSW\�&RPSOH[7RNHQ:ULWHU��
�
�

0HWKRG�'HWDLO�
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ZULWH7RNHQ�
SXEOLF�LQW�ZULWH7RNHQ�77RNHQ�S7RNHQ��

:ULWHV�D�WRNHQ�WR�WKH�LQWHUQDO�VWUXFWXUH���
6SHFLILHG�E\���
ZULWH7RNHQ�LQ�FODVV�7RNHQ:ULWHU�
3DUDPHWHUV���
S7RNHQ���D�WRNHQ�WR�ZULWH��
6HH�$OVR���
77RNHQ�

�

JHW5HVXOWV�
SXEOLF�MDYD�XWLO�$UUD\/LVW�JHW5HVXOWV���

*HWV�WKH�OLVW�RI�DOO�WRNHQV��
5HWXUQV���
$UUD\/LVW�RI�WRNHQV��77RNHQ���
6HH�$OVR���
77RNHQ�

�

VHW7RNHQL]HU�
SXEOLF�YRLG�VHW7RNHQL]HU�7RNHQL]HU�SDU7RN��

6HWV�WKH�DFWLYH�7RNHQL]HU�IRU�WKLV�REMHFW��7KLV�IXQFWLRQ�WULHV�WR�VHW�6K8*�REMHFW�XVLQJ�
WRNHQL]HU�VHWWLQJV��7KH�WRNHQL]HU�LV�UHTXLUHG�IRU�VWRULQJ�UHVXOWV���
6HH�$OVR���
7RNHQL]HU�

�

JHW7RNHQL]HU�
SXEOLF�7RNHQL]HU�JHW7RNHQL]HU���

*HWV�WKH�DFWLYH�WRNHQL]HU�IRU�WKLV�REMHFW��
5HWXUQV���
WKH�DFWLYH�WRNHQL]HU�IRU�WKLV�REMHFW��
6HH�$OVR���
7RNHQL]HU�

�

ZULWH5HVXOWV7R)6[PO�
SXEOLF�LQW�ZULWH5HVXOWV7R)6[PO�MDYD�ODQJ�6WULQJ�V)LOH1DPH��

:ULWHV�UHVXOWV�LQWR�WKH�ILOH�LQ�WKH�[PO�IRUPDW��7RNHQV�DUH�VWRUHG�DV�IHDWXUH�VWUXFWXUHV��
7RNHQL]HU�LV�UHTXLUHG���
3DUDPHWHUV���
V)LOH1DPH���GHVWLQDWLRQ�ILOH�QDPH��
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5HWXUQV���
7KH�UHVXOW�RI�WKH�RSHUDWLRQ������VXFFHVV�����QR�WRNHQL]HU�GHILQHG������DQ�H[FHSWLRQ�KDV�
RFFXUHG������6K8*�REMHFW�QRW�VHW��UHTLXUHG�IRU�WKLV�IXQFWLRQ��

�

ZULWH5HVXOWV7R)LOH�
SXEOLF�LQW�ZULWH5HVXOWV7R)LOH�MDYD�ODQJ�6WULQJ�V)LOH1DPH��

:ULWHV�UHVXOWV�LQWR�WKH�ILOH�LQ�ELQDU\�IRUPDW���
7RNHQL]HU�LV�UHTXLUHG���
3DUDPHWHUV���
V)LOH1DPH���WKH�V\VWHP�GHSHQGHQW�ILOHQDPH��
5HWXUQV���
RSHUDWLRQ�UHVXOW�

�

ZULWH5HVXOWV7R;0/�
SXEOLF�LQW�ZULWH5HVXOWV7R;0/�MDYD�ODQJ�6WULQJ�V)LOH1DPH��
�����������������������������7H[W+DQGOHU�S7H[W+DQGOHU��

:ULWHV�UHVXOWV�LQWR�ILOH�LQ�[PO�IRUPDW��
7RNHQL]HU�LV�UHTXLUHG���
3DUDPHWHUV���
V)LOH1DPH���WKH�GHVWLQDWLRQ�ILOH�QDPH��
S7H[W+DQGOHU���WKH�KDQGOHU�WR�WKH�WH[W�GRFXPHQW��
5HWXUQV���
RSHUDWLRQ�UHVXOW�����VXFFHVV�����QR�WRNHQL]HU�GHILQHG������DQ�H[FHSWLRQ�KDV�RFFXUHG�

�

GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU��
&ODVV�77RNHQ�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�$EVWUDFW6KDOORZ2EMHFW�
������ GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�77RNHQ�

�
SXEOLF�FODVV�77RNHQ��
H[WHQGV�$EVWUDFW6KDOORZ2EMHFW�
77RNHQ�UHSUHVHQWV�D�FODVV�IRU�VWRULQJ�WRNHQ�LQIRUPDWLRQ���
6LQFH���

-'.������
�

&RQVWUXFWRU�6XPPDU\�
77RNHQ�LQW�L6WDUW3RV,Q��LQW�L(QG3RV,Q��LQW�L0DLQ&ODVV,',Q���
����������&RQVWUXFWV�D�77RNHQ�REMHFW��VHWV�VWDUW�DQG�HQG�WH[W�SRVLWLRQ�DQG�FODVV�LG�� �

���
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0HWKRG�6XPPDU\�
�LQW�JHW0DLQ&ODVV,'����

����������*HWV�WKH�LG�RI�WKH�PDLQ�WRNHQ�FODVV�IRU�WKLV�WRNHQ��
�MDYD�XWLO�9HFWRU�JHW6SHFLILF&ODVVHV����

����������*HWV�WKH�OLVW�RI�VSHFLILF�FODVVHV�IRU�WKLV�WRNHQ��
�YRLG� VHW6SHFLILF&ODVVHV�MDYD�XWLO�9HFWRU�Y6S���

����������6HWV�WKH�OLVW�RI�VSHFLILF�FODVVHV�IRU�WKH�WRNHQ��
�MDYD�ODQJ�6WULQJ� WR6WULQJ����

����������5HWXUQV�D�VWULQJ�UHSUHVHQWDWLRQ�RI�WKLV�REMHFW�DQG�LWV�YDOXHV��
���
0HWKRGV�LQKHULWHG�IURP�FODVV�GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�$EVWUDFW6KDOORZ2EMHFW�
JHW(QG3RV��JHW6WDUW3RV��JHW7H[W��JHW7RNHQ&RXQW��JHW7\SH��VHW7H[W��VHW7\SH�
���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
HTXDOV��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��ZDLW��ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
77RNHQ�
SXEOLF�77RNHQ�LQW�L6WDUW3RV,Q��
��������������LQW�L(QG3RV,Q��
��������������LQW�L0DLQ&ODVV,',Q��

&RQVWUXFWV�D�77RNHQ�REMHFW��VHWV�VWDUW�DQG�HQG�WH[W�SRVLWLRQ�DQG�FODVV�LG���
3DUDPHWHUV���

L6WDUW3RV,Q�����VWDUW�SRVLWLRQ�LQ�WH[W�IRU�WKH�WRNHQ��
L(QG3RV,Q�����HQG�SRVLWLRQ�LQ�WH[W�IRU�WKH�WRNHQ��
L0DLQ&ODVV,',Q�����FODVV�LG�RI�WKH�WRNHQ�
�

0HWKRG�'HWDLO�
WR6WULQJ�
SXEOLF�MDYD�ODQJ�6WULQJ�WR6WULQJ���

5HWXUQV�D�VWULQJ�UHSUHVHQWDWLRQ�RI�WKLV�REMHFW�DQG�LWV�YDOXHV���
�

JHW0DLQ&ODVV,'�
SXEOLF�LQW�JHW0DLQ&ODVV,'���

*HWV�WKH�LG�RI�WKH�PDLQ�WRNHQ�FODVV�IRU�WKLV�WRNHQ���
5HWXUQV���
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WKH�LG�RI�WKH�PDLQ�WRNHQ�FODVV�IRU�WKLV�WRNHQ��
�

JHW6SHFLILF&ODVVHV�
SXEOLF�MDYD�XWLO�9HFWRU�JHW6SHFLILF&ODVVHV���

*HWV�WKH�OLVW�RI�VSHFLILF�FODVVHV�IRU�WKLV�WRNHQ���
5HWXUQV���
WKH�OLVW�RI�WKH�VSHFLILF�FODVVHV�IRU�WKLV�WRNHQ��

�

VHW6SHFLILF&ODVVHV�
SXEOLF�YRLG�VHW6SHFLILF&ODVVHV�MDYD�XWLO�9HFWRU�Y6S��

6HWV�WKH�OLVW�RI�VSHFLILF�FODVVHV�IRU�WKH�WRNHQ���
3DUDPHWHUV���
Y6S���WKH�OLVW�RI�VSHFLILF�WRNHQ�FODVVHV��

�

GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU��
&ODVV�7RNHQ,WHUDWRU�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�7RNHQ,WHUDWRU�
$OO�,PSOHPHQWHG�,QWHUIDFHV���

MDYD�XWLO�,WHUDWRU��
�

SXEOLF�FODVV�7RNHQ,WHUDWRU��
H[WHQGV�MDYD�ODQJ�2EMHFW��
LPSOHPHQWV�MDYD�XWLO�,WHUDWRU�
7RNHQ,WHUDWRU�LV�LPSOHPHQWDWLRQ�RI�,WHUDWRU��7KLV�FODVV�SURYLGHV�IXQFWLRQDOLW\�WR�
LWHUDWH�RYHU�WRNHQ�XQLWV�JHQHUDWHG�E\�WRNHQL]HU���
6LQFH���

-'.������
�

&RQVWUXFWRU�6XPPDU\�
7RNHQ,WHUDWRU�MDYD�XWLO�$UUD\/LVW�SDU9���
����������&RQVWUXFWV�D�7RNHQ,WHUDWRU�XVLQJ�WKH�$UUD\/LVW�DV�D�OLVW�RI�77RNHQ�REMHFWV�� �

7RNHQ,WHUDWRU�MDYD�ODQJ�6WULQJ�V)LOH1DPH���
����������&RQVWUXFWV�D�7RNHQ,WHUDWRU�ORDGLQJ�VHTXHQFH�RI�77RNHQ�REMHFWV�IURP�ILOH�� �

���
0HWKRG�6XPPDU\�

�77RNHQ�JHW7RNHQ�LQW�LQGH[���
����������*HWV�WKH�WRNHQ�DW�WKH�VSHFLILHG�LQGH[��
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�LQW�JHW7RNHQ&RXQW����
����������*HWV�WKH�QXPEHU�RI�WRNHQV�DYDLODEOH��

�ERROHDQ�KDV1H[W����
����������5HWXUQV�WUXH�LI�WKH�LWHUDWRU�KDV�PRUH�HOHPHQWV��

�MDYD�ODQJ�2EMHFW�QH[W����
����������5HWXUQV�WKH�QH[W�WRNHQ�DYDLODEOH��

�YRLG� UHPRYH����
����������)XQFWLRQ�QRW�LPSOHPHQWHG��UHTXLUHG�E\�IRU�WKH�LPSOHPHQWDWLRQ�RI�
,WHUDWRU���

�YRLG� UHVHW����
����������6HWV�WKH�UHDG�SRLQWHU�WR�WKH�EHJLQQLQJ�RI�WKH�LQSXW�VHTXHQFH��

�YRLG� VHW3RVLWLRQ�LQW�L3RVLWLRQ���
����������6HWV�WKH�UHDG�FXUVRU�WR�WKH�VSHFLILHG�SRVLWLRQ�LQ�WKH�LQSXW�VHTXHQFH��

�YRLG� VHW7H[W+DQGOHU�7H[W+DQGOHU�S7H[W+DQGOHU3DU���
����������6HWV�WKH�WH[W�KDQGOHU��

���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
HTXDOV��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
7RNHQ,WHUDWRU�
SXEOLF�7RNHQ,WHUDWRU�MDYD�ODQJ�6WULQJ�V)LOH1DPH��
��������������WKURZV�MDYD�LR�,2([FHSWLRQ�

&RQVWUXFWV�D�7RNHQ,WHUDWRU�ORDGLQJ�VHTXHQFH�RI�77RNHQ�REMHFWV�IURP�ILOH���
3DUDPHWHUV���

V)LOH1DPH�����ILOH�QDPH��
6HH�$OVR���

77RNHQ�
�

7RNHQ,WHUDWRU�
SXEOLF�7RNHQ,WHUDWRU�MDYD�XWLO�$UUD\/LVW�SDU9��

&RQVWUXFWV�D�7RNHQ,WHUDWRU�XVLQJ�WKH�$UUD\/LVW�DV�D�OLVW�RI�77RNHQ�REMHFWV���
6HH�$OVR���

77RNHQ�
0HWKRG�'HWDLO�
UHPRYH�
SXEOLF�YRLG�UHPRYH���
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)XQFWLRQ�QRW�LPSOHPHQWHG��UHTXLUHG�E\�IRU�WKH�LPSOHPHQWDWLRQ�RI�,WHUDWRU����
6SHFLILHG�E\���
UHPRYH�LQ�LQWHUIDFH�MDYD�XWLO�,WHUDWRU�

�

UHVHW�
SXEOLF�YRLG�UHVHW���

6HWV�WKH�UHDG�SRLQWHU�WR�WKH�EHJLQQLQJ�RI�WKH�LQSXW�VHTXHQFH���
�

JHW7RNHQ&RXQW�
SXEOLF�LQW�JHW7RNHQ&RXQW���

*HWV�WKH�QXPEHU�RI�WRNHQV�DYDLODEOH���
5HWXUQV���
WKH�QXPEHU�RI�WRNHQV�DYDLODEOH��

�

KDV1H[W�
SXEOLF�ERROHDQ�KDV1H[W���

5HWXUQV�WUXH�LI�WKH�LWHUDWRU�KDV�PRUH�HOHPHQWV���
6SHFLILHG�E\���
KDV1H[W�LQ�LQWHUIDFH�MDYD�XWLO�,WHUDWRU�
5HWXUQV���
WUXH�LI�WKHUH�LV�DW�OHDVW�RQH�WRNHQ�DYDLODEOH��

�

JHW7RNHQ�
SXEOLF�77RNHQ�JHW7RNHQ�LQW�LQGH[��

*HWV�WKH�WRNHQ�DW�WKH�VSHFLILHG�LQGH[��7KH�IXQFWLRQ�GRHV�QRW�FKHFN�LI�WKH�LQGH[�LV�YDOLG��
,I�WKH�LQGH[�LV�QRW�YDOLG��WKH�H[FHSWLRQ�ZLOO�EH�WKURZQ��,I�WKH�WH[W�KDQGOHU�LV�VHW�IRU�WKLV�
REMHFW��WKH�JHW7RNHQ�VHWV�WKH�FRUUHVSRQGLQJ�WH[W�VHJPHQW��IURP�WKH�VWDUW�WR�WKH�HQG�
SRVLWLRQ��IRU�WKLV�REMHFW��,I�WKH�WH[W�KDQGOHU�LV�QRW�VHW�IRU�WKLV�REMHFW��WKH�JHW7RNHQ�
UHWXUQV�77RNHQ�REMHFW��ZKLFK�FRQWDLQ�RQO\�WKH�SRVLWLRQ�LQIRUPDWLRQ�DQG�GRHV�QRW�
FRQWDLQ�WKH�WH[W��QXOO�YDOXH����
3DUDPHWHUV���
LQGH[�����DQ�LQGH[�LQWR�WKLV�YHFWRU���
5HWXUQV���
WKH�WRNHQ�DW�WKH�VSHFLILHG�LQGH[���
6HH�$OVR���
77RNHQ�

�

�
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VHW3RVLWLRQ�
SXEOLF�YRLG�VHW3RVLWLRQ�LQW�L3RVLWLRQ��

6HWV�WKH�UHDG�FXUVRU�WR�WKH�VSHFLILHG�SRVLWLRQ�LQ�WKH�LQSXW�VHTXHQFH���
3DUDPHWHUV���
L3RVLWLRQ���WKH�QHZ�UHDG�FXUVRU�SRVLWLRQ��

�

QH[W�
SXEOLF�MDYD�ODQJ�2EMHFW�QH[W���

5HWXUQV�WKH�QH[W�WRNHQ�DYDLODEOH���
6SHFLILHG�E\���
QH[W�LQ�LQWHUIDFH�MDYD�XWLO�,WHUDWRU�
5HWXUQV���
WKH�QH[W�WRNHQ�DYDLODEOH��QXOO�LI�WKHUH�LV�QR�PRUH�WRNHQ�DYDLODEOH��

�

VHW7H[W+DQGOHU�
SXEOLF�YRLG�VHW7H[W+DQGOHU�7H[W+DQGOHU�S7H[W+DQGOHU3DU��

6HWV�WKH�WH[W�KDQGOHU��7KH�WH[W�KDQGOHU�VWRUHV�DQG�PDQDJHV�WKH�WH[W�XVHG�E\�WRNHQL]HU���
3DUDPHWHUV���
S7H[W+DQGOHU3DU���WKH�WH[W�KDQGOHU�WR�EH�VHW���
6HH�$OVR���
IRU�PRUH�LQIRUPDWLRQ�

�

GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU��
&ODVV�7H[W+DQGOHU�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�7H[W+DQGOHU�

�
SXEOLF�FODVV�7H[W+DQGOHU��
H[WHQGV�MDYD�ODQJ�2EMHFW�
6WRUHV�DQG�PDQDJHV�WKH�WH[W�XVHG�E\�WRNHQL]HU��7KH�WH[W�KDQGOHU�LV�XVHG�E\�WRNHQ�
LWHUDWRU�WR�DFFHVV�WH[W�VHJPHQWV�FRUUHVSRQGLQJ�WR�WKH�SDUWLFXODU�WRNHQV���
6LQFH���

-'.������
6HH�$OVR���

�JHW7RNHQ��
�

�
�
�
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&RQVWUXFWRU�6XPPDU\�
7H[W+DQGOHU����
����������&RQVWUXFWV�D�7H[W+DQGOHU�ZLWK�DQ�HPSW\�WH[W�� �

���
0HWKRG�6XPPDU\�

�6WUHDP5HDGHU�JHW6WUHDP5HDGHU����
����������&UHDWHV�DQ�LPSOHPHQWLRQ�RI�WKH�6WUHDP5HDGHU�FODVV��

�MDYD�ODQJ�6WULQJ�JHW7H[W����
����������*HWV�WKH�WH[W�VWRUHG�LQ�WKLV�REMHFW��

�LQW� ORDG7H[W�MDYD�ODQJ�6WULQJ�V7H[W)LOH���
����������/RDGV�D�WH[W��

�YRLG� VHW7H[W�MDYD�ODQJ�6WULQJ�V7���
����������6HWV�WKH�WH[W�VWRUHG�LQ�WKLV�REMHFW�WR�WKH�VSHFLILHG�WH[W��

�MDYD�ODQJ�6WULQJ� VXEVWULQJ�LQW�L6WDUW��LQW�L(QG���
����������*HWV�WKH�VXEVWULQJ�RI�WH[W�VWRUHG�LQ�WKLV�REMHFW��

���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
HTXDOV��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
7H[W+DQGOHU�
SXEOLF�7H[W+DQGOHU���

&RQVWUXFWV�D�7H[W+DQGOHU�ZLWK�DQ�HPSW\�WH[W���
0HWKRG�'HWDLO�
ORDG7H[W�
SXEOLF�LQW�ORDG7H[W�MDYD�ODQJ�6WULQJ�V7H[W)LOH��

/RDGV�D�WH[W���
3DUDPHWHUV���
V7H[W)LOH�����QDPH�RI�WKH�ILOH�WKDW�FRQWDLQW�WH[W�WR�ORDG���
5HWXUQV���
WKH�VWDWXV�RI�WKH�ORDG�RSHUDWLRQ������LI�VXFFHVVIXO�������LI�WKH�WH[W�FDQQRW�EH�ORDGHG�

�

VHW7H[W�
SXEOLF�YRLG�VHW7H[W�MDYD�ODQJ�6WULQJ�V7��

6HWV�WKH�WH[W�VWRUHG�LQ�WKLV�REMHFW�WR�WKH�VSHFLILHG�WH[W���
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�

JHW7H[W�
SXEOLF�MDYD�ODQJ�6WULQJ�JHW7H[W���

*HWV�WKH�WH[W�VWRUHG�LQ�WKLV�REMHFW���
5HWXUQV���
WKH�WH[W�VWRUHG�LQ�WKLV�REMHFW��

�

VXEVWULQJ�
SXEOLF�MDYD�ODQJ�6WULQJ�VXEVWULQJ�LQW�L6WDUW��
����������������������������������LQW�L(QG��

*HWV�WKH�VXEVWULQJ�RI�WH[W�VWRUHG�LQ�WKLV�REMHFW���
3DUDPHWHUV���
L6WDUW�����VWDUW�SRVLWLRQ�RI�WKH�VXEVWULQJ�WH[W���
L(QG�����HQG�SRVLWLRQ�RI�WKH�VXEVWULQJ�WH[W���
5HWXUQV���
WKH�VSHFLILHG�VXEVWULQJ�RU�QXOO�LI�WKH�VXEVWULQJ�FDQQRW�EH�DFFHVVHG�

�

JHW6WUHDP5HDGHU�
SXEOLF�6WUHDP5HDGHU�JHW6WUHDP5HDGHU���

&UHDWHV�DQ�LPSOHPHQWLRQ�RI�WKH�6WUHDP5HDGHU�FODVV��7KH�VWUHDP�UHDGHU�EDVHV�RI�WKH�
WH[W�VWRUHG�LQ�WKLV�REMHFW���
5HWXUQV���
WKH�6WUHDP5HDGHU�WKDW�EDVHV�RI�WKH�WH[W�VWRUHG�LQ�WKLV�REMHFW���
6HH�$OVR���
6WUHDP5HDGHU�

�

GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU��
&ODVV�6WUHDP5HDGHU�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�6WUHDP5HDGHU�
'LUHFW�.QRZQ�6XEFODVVHV���

$VFLL6WUHDP5HDGHU��
�

SXEOLF�DEVWUDFW�FODVV�6WUHDP5HDGHU��
H[WHQGV�MDYD�ODQJ�2EMHFW�
6WUHDP5HDGHU�LV�D�JHQHUDO�FODVV�IRU�VWUHDP�UHDGHUV���
6LQFH���

-'.������
�
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&RQVWUXFWRU�6XPPDU\�
6WUHDP5HDGHU����
����������&RQVWUXFWV�D�6WUHDP5HDGHU�ZLWK�HPSW\�LQSXW�VRXUFH� �

6WUHDP5HDGHU�MDYD�LR�,QSXW6WUHDP�S,6W���
����������&RQVWUXFWV�D�6WUHDP5HDGHU�XVLQJ�,QSXW6WUHDP�DV�LQSXW�VRXUFH� �

���
0HWKRG�6XPPDU\�
DEVWUDFW�

�FKDU�JHW1H[W&KDU��������������*HWV�D�QH[W�FKDU�UHDG�IRUP�WKH�LQHUQDO�LQSXW�VRXUFH��
DEVWUDFW�
�ERROHDQ� LV1H[W&KDU$YDLODEOH��������������5HWXUQV�WUXH�LI�WKHUH�LV�D�FKDUDFWHU�WR�UHDG��
���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
HTXDOV��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
6WUHDP5HDGHU�
SXEOLF�6WUHDP5HDGHU�MDYD�LR�,QSXW6WUHDP�S,6W��

&RQVWUXFWV�D�6WUHDP5HDGHU�XVLQJ�,QSXW6WUHDP�DV�LQSXW�VRXUFH��
3DUDPHWHUV���

S,6W���WKH�LQSXW�VRXUFH�IRU�WKLV�6WUHDP5HDGHU��
�

6WUHDP5HDGHU�
SXEOLF�6WUHDP5HDGHU���

&RQVWUXFWV�D�6WUHDP5HDGHU�ZLWK�HPSW\�LQSXW�VRXUFH��
0HWKRG�'HWDLO�
JHW1H[W&KDU�
SXEOLF�DEVWUDFW�FKDU�JHW1H[W&KDU���

*HWV�D�QH[W�FKDU�UHDG�IRUP�WKH�LQHUQDO�LQSXW�VRXUFH���
5HWXUQV���
WKH�QH[W�FKDU�UHDG�IRUP�WKH�LQHUQDO�LQSXW�VRXUFH�RU���LI�WKHUH�LV�QR�PRUH�FKDUDFWHU�WR�
UHDG��

�

�
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LV1H[W&KDU$YDLODEOH�
SXEOLF�DEVWUDFW�ERROHDQ�LV1H[W&KDU$YDLODEOH���

5HWXUQV�WUXH�LI�WKHUH�LV�D�FKDUDFWHU�WR�UHDG���
5HWXUQV���
WUXH�LI�WKHUH�LV�DW�OHDVW�RQH�FKDUDFWHU�DYDLODEOH�LQ�WKH�LQSXW�VRXUFH�

�

GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU��
&ODVV�$VFLL6WUHDP5HDGHU�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�6WUHDP5HDGHU�
������ GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�$VFLL6WUHDP5HDGHU�

�
SXEOLF�FODVV�$VFLL6WUHDP5HDGHU��
H[WHQGV�6WUHDP5HDGHU�
$VFLL6WUHDP5HDGHU�UHSUHVHQWV�VXEFODVV�RI�6WUHDP5HDGHU��7KLV�FODVV�SURYLGHV�DQ�
LQWHUIDFH�IRU�UHDGLQJ�FKDUDFWHUV�IURP�WKH�,QSXW6WUHDP��7KH�$VFLL6WUHDP5HDGHU�FDQ�
EH�XVHG�DV�WKH�LQSXW�UHDGHU�IRU�WKH�WRNHQL]H�IXQFWLRQ�RI�WKH�WRNHQL]HU���
6LQFH���

-'.������
�

&RQVWUXFWRU�6XPPDU\�
$VFLL6WUHDP5HDGHU�MDYD�LR�,QSXW6WUHDP�S,6W���
����������&RQVWUXFWV�D�$VFLL6WUHDP5HDGHU�XVLQJ�WKH�,QSXW6WUHDP�DV�DQ�LQSXW�VRXUFH�� �

$VFLL6WUHDP5HDGHU�MDYD�LR�,QSXW6WUHDP�S,6W��MDYD�ODQJ�6WULQJ�V(QFRGLQJ���
����������&RQVWUXFWV�D�QHZ�$VFLL6WUHDP5HDGHU�XVLQJ�WKH�,QSXW6WUHDP�DV�DQ�LQSXW�VRXUFH�DQG�
KDYLQJ�VSHFLILHG�HQFRGLQJ�

�

���
0HWKRG�6XPPDU\�

�FKDU�JHW1H[W&KDU����
����������*HWV�D�QH[W�FKDU�UHDG�IRUP�WKH�LQHUQDO�LQSXW�VRXUFH��

�ERROHDQ� LV1H[W&KDU$YDLODEOH����
����������5HWXUQV�WUXH�LI�WKHUH�LV�D�FKDUDFWHU�WR�UHDG��

���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
HTXDOV��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
�
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$VFLL6WUHDP5HDGHU�
SXEOLF�$VFLL6WUHDP5HDGHU�MDYD�LR�,QSXW6WUHDP�S,6W��

&RQVWUXFWV�D�$VFLL6WUHDP5HDGHU�XVLQJ�WKH�,QSXW6WUHDP�DV�DQ�LQSXW�VRXUFH���
3DUDPHWHUV���

S,6W���WKH�LQSXW�VRXUFH�IRU�WKLV�$VFLL6WUHDP5HDGHU��
�

$VFLL6WUHDP5HDGHU�
SXEOLF�$VFLL6WUHDP5HDGHU�MDYD�LR�,QSXW6WUHDP�S,6W��
�������������������������MDYD�ODQJ�6WULQJ�V(QFRGLQJ��

&RQVWUXFWV�D�QHZ�$VFLL6WUHDP5HDGHU�XVLQJ�WKH�,QSXW6WUHDP�DV�DQ�LQSXW�VRXUFH�DQG�
KDYLQJ�VSHFLILHG�HQFRGLQJ��

3DUDPHWHUV���
S,6W���WKH�LQSXW�VRXUFH�IRU�WKLV�$VFLL6WUHDP5HDGHU���
V(QFRGLQJ���WKH�QDPH�RI�D�VXSSRUWHG�FKDUVHW�
�

0HWKRG�'HWDLO�
JHW1H[W&KDU�
SXEOLF�FKDU�JHW1H[W&KDU���

*HWV�D�QH[W�FKDU�UHDG�IRUP�WKH�LQHUQDO�LQSXW�VRXUFH���
6SHFLILHG�E\���
JHW1H[W&KDU�LQ�FODVV�6WUHDP5HDGHU�
5HWXUQV���
WKH�QH[W�FKDU�UHDG�IRUP�WKH�LQHUQDO�LQSXW�VRXUFH�RU���LI�WKHUH�LV�QR�PRUH�FKDUDFWHU�WR�
UHDG��

�

LV1H[W&KDU$YDLODEOH�
SXEOLF�ERROHDQ�LV1H[W&KDU$YDLODEOH���

5HWXUQV�WUXH�LI�WKHUH�LV�D�FKDUDFWHU�WR�UHDG���
6SHFLILHG�E\���
LV1H[W&KDU$YDLODEOH�LQ�FODVV�6WUHDP5HDGHU�
5HWXUQV���
WUXH�LI�WKHUH�LV�DW�OHDVW�RQH�FKDUDFWHU�DYDLODEOH�LQ�WKH�LQSXW�VRXUFH�

�

GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU��
&ODVV�$EVWUDFW6KDOORZ2EMHFW�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�$EVWUDFW6KDOORZ2EMHFW�
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'LUHFW�.QRZQ�6XEFODVVHV���
77RNHQ��

�
SXEOLF�DEVWUDFW�FODVV�$EVWUDFW6KDOORZ2EMHFW��
H[WHQGV�MDYD�ODQJ�2EMHFW�
$EVWUDFW6KDOORZ2EMHFW�UHSUHVHQWV�D�JHQHUDO�WH[W�LWHP��WRNHQV��JD]HWWHHU�LWHPV����
6LQFH���

-'.������
�

&RQVWUXFWRU�6XPPDU\�
$EVWUDFW6KDOORZ2EMHFW����
����������&RQVWUXFWV�D�QHZ�$EVWUDFW6KDOORZ2EMHFW�ZLWK�D�GHIDXOW�LQLWLDO�VHWWLQJV� �

���
0HWKRG�6XPPDU\�

�LQW�JHW(QG3RV����
����������*HWV�WKH�HQG�SRVLWLRQ�LQ�WH[W�IRU�WKLV�$EVWUDFW6KDOORZ2EMHFW��

�LQW�JHW6WDUW3RV����
����������*HWV�WKH�VWDUW�SRVLWLRQ�LQ�WH[W�IRU�WKLV�$EVWUDFW6KDOORZ2EMHFW��

�MDYD�ODQJ�6WULQJ�JHW7H[W����
����������*HWV�WKH�WH[W�RI�WKLV�$EVWUDFW6KDOORZ2EMHFW��

�LQW�JHW7RNHQ&RXQW����
����������2EWDLQV�WKH�QXPEHU�RI�LWHPV�DYDLODEOH�LQ�WKLV�
$EVWUDFW6KDOORZ2EMHFW�

�LQW�JHW7\SH����
����������*HWV�WKH�W\SH�RI�WKLV�$EVWUDFW6KDOORZ2EMHFW��

�YRLG� VHW7H[W�MDYD�ODQJ�6WULQJ�V3DU���
����������6HWV�WKH�WH[W�IRU�WKLV�$EVWUDFW6KDOORZ2EMHFW�WR�WKH�VSHFLILHG�WH[W��

�YRLG� VHW7\SH�LQW�L7\SH���
����������6HWV�WKH�W\SH�IRU�WKLV�$EVWUDFW6KDOORZ2EMHFW��

���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
HTXDOV��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
$EVWUDFW6KDOORZ2EMHFW�
SXEOLF�$EVWUDFW6KDOORZ2EMHFW���

&RQVWUXFWV�D�QHZ�$EVWUDFW6KDOORZ2EMHFW�ZLWK�D�GHIDXOW�LQLWLDO�VHWWLQJV��
0HWKRG�'HWDLO�
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JHW7RNHQ&RXQW�
SXEOLF�LQW�JHW7RNHQ&RXQW���

2EWDLQV�WKH�QXPEHU�RI�LWHPV�DYDLODEOH�LQ�WKLV�$EVWUDFW6KDOORZ2EMHFW��
5HWXUQV���
WKH�QXPEHU�RI�LWHPV�DYDLODEOH�LQ�WKLV�$EVWUDFW6KDOORZ2EMHFW�
�

�

VHW7H[W�
SXEOLF�YRLG�VHW7H[W�MDYD�ODQJ�6WULQJ�V3DU��

6HWV�WKH�WH[W�IRU�WKLV�$EVWUDFW6KDOORZ2EMHFW�WR�WKH�VSHFLILHG�WH[W���
�

JHW7H[W�
SXEOLF�MDYD�ODQJ�6WULQJ�JHW7H[W���

*HWV�WKH�WH[W�RI�WKLV�$EVWUDFW6KDOORZ2EMHFW���
5HWXUQV���
WKH�WH[W�RI�WKLV�$EVWUDFW6KDOORZ2EMHFW��

�

JHW7\SH�
SXEOLF�LQW�JHW7\SH���

*HWV�WKH�W\SH�RI�WKLV�$EVWUDFW6KDOORZ2EMHFW���
5HWXUQV���
WKH�W\SH�RI�WKLV�$EVWUDFW6KDOORZ2EMHFW��

�

VHW7\SH�
SXEOLF�YRLG�VHW7\SH�LQW�L7\SH��

6HWV�WKH�W\SH�IRU�WKLV�$EVWUDFW6KDOORZ2EMHFW���
3DUDPHWHUV���
L7\SH���WKH�W\SH�RI�WKLV�$EVWUDFW6KDOORZ2EMHFW��

�

JHW6WDUW3RV�
SXEOLF�LQW�JHW6WDUW3RV���

*HWV�WKH�VWDUW�SRVLWLRQ�LQ�WH[W�IRU�WKLV�$EVWUDFW6KDOORZ2EMHFW���
5HWXUQV���
WKH�VWDUW�SRVLWLRQ�LQ�WH[W�IRU�WKLV�$EVWUDFW6KDOORZ2EMHFW��

�

�
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JHW(QG3RV�
SXEOLF�LQW�JHW(QG3RV���

*HWV�WKH�HQG�SRVLWLRQ�LQ�WH[W�IRU�WKLV�$EVWUDFW6KDOORZ2EMHFW���
5HWXUQV���
WKH�HQG�SRVLWLRQ�LQ�WH[W�IRU�WKLV�$EVWUDFW6KDOORZ2EMHFW��

�

GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU��
&ODVV�7RNHQL]HU$SS�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�7RNHQL]HU$SS�

�
SXEOLF�FODVV�7RNHQL]HU$SS��
H[WHQGV�MDYD�ODQJ�2EMHFW�
7RNHQL]HU$SS�LV�WKH�FODVV�WKDW�FDQ�EH�VWDUWHG�IURP�WKH�FRPPDQG�OLQH�XVLQJ�
SDUDPHWHUV��7RNHQL]HU$SS�DOORZV�WR�WRNHQL]H�GRFXPHQWV��8VH�7RNHQL]HU$SS�"�FDOO�
WR�VHH�DOO�VWDUW�SDUDPHWHUV���
6LQFH���

-'.������
�

&RQVWUXFWRU�6XPPDU\�
7RNHQL]HU$SS����
������������ �

���
0HWKRG�6XPPDU\�
VWDWLF�YRLG�PDLQ�MDYD�ODQJ�6WULQJ>@�DUJV���

������������
���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
HTXDOV��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
7RNHQL]HU$SS�
SXEOLF�7RNHQL]HU$SS���
�
0HWKRG�'HWDLO�



��
�

�
([WHQGHG�*D]HWWHHU�LQ�63UR87� ���

PDLQ�
SXEOLF�VWDWLF�YRLG�PDLQ�MDYD�ODQJ�6WULQJ>@�DUJV��

�

GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU��
&ODVV�5XQ7RNHQL]HU�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�WRNHQL]HU�5XQ7RNHQL]HU�

�
SXEOLF�FODVV�5XQ7RNHQL]HU��
H[WHQGV�MDYD�ODQJ�2EMHFW�
5XQ7RNHQL]HU�LV�WKH�FODVV�SURYLGLQJ�IXQFWLRQDOLW\�IRU�LQLWLDOL]LQJ�DQG�UXQQLQJ�WKH�
WRNHQL]HU��5XQ7RNHQL]HU�SURYLGHV�LQLW7RNHQL]HU�DQG�WRNHQL]H�PHWKRGV��:LWK�WKLV�WZR�
PHWKRGV�LW�LV�SRVVLEOH�WR�LQLWLDOL]H�WKH�WRNHQL]HU�DQG�WR�WRNHQL]H��D��WH[W�V����
7LWOH���
'HVFULSWLRQ���
&RS\ULJKW��').,�
&RPSDQ\��').,�

�
&RQVWUXFWRU�6XPPDU\�
5XQ7RNHQL]HU����
������������ �

���
0HWKRG�6XPPDU\�

�LQW� LQLW7RNHQL]HU�MDYD�ODQJ�6WULQJ�V&RQILJ)LOH���
����������,QLWLDOL]HV�WKH�7RNHQL]HU�IURP�WKH�FRQILJXUDWLRQ�ILOH��

�MDYD�XWLO�$UUD\/LVW� WRNHQL]H�MDYD�ODQJ�6WULQJ�V)LOH1DPH��MDYD�ODQJ�6WULQJ�V(QFRGLQJ���
����������7RNHQL]HV�D�WH[W�ILOH�DQG�UHWXUQV�WKH�OLVW�RI�WRNHQV��

���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
HTXDOV��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��ZDLW��ZDLW�
���
&RQVWUXFWRU�'HWDLO�
5XQ7RNHQL]HU�
SXEOLF�5XQ7RNHQL]HU���
�
�
�
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0HWKRG�'HWDLO�
LQLW7RNHQL]HU�
SXEOLF�LQW�LQLW7RNHQL]HU�MDYD�ODQJ�6WULQJ�V&RQILJ)LOH��

,QLWLDOL]HV�WKH�7RNHQL]HU�IURP�WKH�FRQILJXUDWLRQ�ILOH���
3DUDPHWHUV���
V&RQILJ)LOH���FRQILJ�ILOH�QDPH��
5HWXUQV���
VWDWXV�RI�WKLV�RSHUDWLRQ������QRW�LQLWLDOL]HG������LQLWLDOL]HG��
6HH�$OVR���
7RNHQL]HU��6WULQJ�V&RQILJ)LOH���

�

WRNHQL]H�
SXEOLF�MDYD�XWLO�$UUD\/LVW�WRNHQL]H�MDYD�ODQJ�6WULQJ�V)LOH1DPH��
������������������������������������MDYD�ODQJ�6WULQJ�V(QFRGLQJ��
�����������������������������WKURZV�MDYD�ODQJ�([FHSWLRQ�

7RNHQL]HV�D�WH[W�ILOH�DQG�UHWXUQV�WKH�OLVW�RI�WRNHQV���
3DUDPHWHUV���
V)LOH1DPH���WKH�LQSXW�ILOH�QDPH��
V(QFRGLQJ���WKH�HQFRGLQJ�RI�WKH�LQSXW�WH[W��QXOO�PHDQV�GHIDXOW�HQFRGLQJ��
5HWXUQV���
WKH�OLVW�RI�WRNHQV��77RNHQ���
7KURZV���
MDYD�ODQJ�([FHSWLRQ�

�
�
�


