
)HDWXUH�EDVHG�3URSHU�1DPH�,GHQWLILFDWLRQ�LQ�7KDL
3DLVDUQ�&KDURHQSRUQVDZDW��%RRQVHUP�.LMVLULNXO

����������'HSDUWPHQW�RI�&RPSXWHU�(QJLQHHULQJ��&KXODORQJNRUQ�8QLYHUVLW\
3KD\DWKDL�5RDG��%DQJNRN��7KDLODQG������

6XUDSDQW�0HNQDYLQ
1DWLRQDO�(OHFWURQLFV�DQG�&RPSXWHU�7HFKQRORJ\�&HQWHU

�����5DPD�9,�5RDG��%DQJNRN��7KDLODQG������

$EVWUDFW

7KLV�SDSHU�DGGUHVVHV�WKH�SUREOHP�RI�7KDL�SURSHU�QDPH�LGHQWLILFDWLRQ��7R�LGHQWLI\�7KDL�SURSHU�QDPHV�
ZH�KDYH�WR�VROYH�WZR�SUREOHPV������:RUG�ERXQGDU\�SUREOHP��7KDL�KDV�QR�H[SOLFLW�ZRUG�ERXQGDU\�GHOLPLWHU������
&DWHJRU\� SUREOHP� �)LQG� WKH� ULJKW� FDWHJRULHV� VXFK� DV� SHUVRQ�� ORFDWLRQ� RU� RUJDQL]DWLRQ� QDPHV���:H� SURSRVH� D
IHDWXUH�EDVHG� DSSURDFK� IRU�7KDL� SURSHU� QDPH� LGHQWLILFDWLRQ��$� IHDWXUH� FDQ� EH� DQ\WKLQJ� WKDW� WHVWV� IRU� VSHFLILF
LQIRUPDWLRQ�LQ�WKH�FRQWH[W�DURXQG�WKH�ZRUG�FRQVLGHUHG��VXFK�DV�FRQWH[W�ZRUGV�DQG�FROORFDWLRQV��7R�DXWRPDWLFDOO\
H[WUDFW�VXFK�IHDWXUHV�IURP�D� WUDLQLQJ�FRUSXV��ZH�HPSOR\�D� OHDUQLQJ�DOJRULWKP��QDPHO\�:LQQRZ��2XU�DSSURDFK
ZRUNV�VXFFHVVIXOO\�ZLWK�DERXW�����DFFXUDF\�

��� ,QWURGXFWLRQ
7KDL� SURSHU� QDPH� LGHQWLILFDWLRQ� LV� QHFHVVDU\� LQ�PDQ\� WDVNV� RI�1DWXUDO� /DQJXDJH� 3URFHVVLQJ� VXFK� DV

PDFKLQH�WUDQVODWLRQ��LQIRUPDWLRQ�UHWULHYDO�HWF��,Q�WKLV�SDSHU��ZH�ZLOO�QRW�RQO\�ORFDWH�7KDL�SURSHU�QDPHV��EXW�DOVR
GHWHUPLQH�WKHLU�FDWHJRULHV��QDPHO\�SHUVRQ�QDPHV��RUJDQL]DWLRQ�QDPHV�RU�ORFDWLRQ�QDPHV��7R�ORFDWH�SURSHU�QDPHV
LQ�7KDL��ZH�VROYH�ERWK�ZRUG�ERXQGDU\�SUREOHP�DQG�FDWHJRU\�SUREOHP��:H�SURSRVH�D�IHDWXUH�EDVHG�DSSURDFK�WR
VROYH�ERWK�SUREOHPV�DW�WKH�VDPH�WLPH��$OWKRXJK�IHDWXUH�EDVHG�DSSURDFKHV�KDYH�DOUHDG\�EHHQ�DSSOLHG�LQ�VHYHUDO
ILHOGV�RI�1DWXUDO�/DQJXDJH�3URFHVVLQJ��WKH\�KDYH�QRW�EHHQ�HPSOR\HG�LQ�SURSHU�QDPH�LGHQWLILFDWLRQ��$�IHDWXUH�FDQ
EH� DQ\WKLQJ� WKDW� WHVWV� IRU� VSHFLILF� LQIRUPDWLRQ� LQ� WKH� FRQWH[W� DURXQG� WKH� WDUJHW� SURSHU� QDPH�� VXFK� DV� FRQWH[W
ZRUGV�DQG�FROORFDWLRQV��7KH�LGHD�LV�WR�OHDUQ�VHYHUDO�VRXUFHV�RI�IHDWXUHV�WKDW�FKDUDFWHUL]H�WKH�FRQWH[WV�LQ�ZKLFK
HDFK�SURSHU�QDPH�WHQGV�WR�RFFXU��7KH�:LQQRZ�DOJRULWKP�LV�HPSOR\HG�LQ�RXU� WDVN�IRU�H[WUDFWLQJ�VXFK�IHDWXUHV�
:H�WKHQ�FRPELQH� WKHVH� IHDWXUHV� WR� LGHQWLI\�SURSHU�QDPH�ERXQGDU\�DQG�SURSHU�QDPH�FDWHJRU\�E\�VHOHFWLQJ� WKH
VHJPHQWDWLRQ�RI�NQRZQ�DQG�XQNQRZQ�ZRUGV�WKDW�\LHOGV�WKH�PRVW�SUREDEOH�VHTXHQFH�RI�ZRUGV�IRU�D�JLYHQ�FRQWH[W�

��� &KDUDFWHULVWLFV�RI�7KDL�SURSHU�QDPHV
7KDL� SURSHU� QDPHV� FDQ� EH� FODVVLILHG� LQWR� PDQ\� W\SHV�� EXW� ZH� IRFXV� RQ� WKUHH� PDLQ� W\SHV� ZKLFK� DUH�

SHUVRQ�� RUJDQL]DWLRQ� DQG� ORFDWLRQ� QDPHV�� 9DULRXV� IRUPV� RI� SURSHU� QDPHV� DUH� IRUPHG� E\� WKH� FRPELQDWLRQ� RI�
NQRZQ�DQG�XQNQRZQ�VWULQJV��)RU�H[DPSOH���VHH�7DEOH����

7KDL�SURSHU�QDPH�IRUP 7KDL�SURSHU�QDPH�H[DPSOHV

,����2QO\�8QNQRZQ�6WULQJ Â±�Áªn��i�Â±¦¸É�i�­»�¸¥r��i���Á¦«
,,���8QNQRZQ�6WULQJV���.QRZQ�:RUGV ­»¤µ�¸�i���µ¡�«r�i�Å¤Ã�¦�°¢�r
,,,��2QO\�.QRZQ�:RUGV ­¤�µ¥�i����¡¦�i�¦»n�«³��·Í

7DEOH����([DPSOH�RI�7KDL�SURSHU�QDPHV

,Q�7DEOH����7KH�VWULQJV�WKDW�DUH�SULQWHG�LQ�EROG�RU�EROG�LWDOLF�FKDUDFWHUV�DUH�NQRZQ�ZRUGV�DQG�WKH�RWKHUV�DUH
XQNQRZQ� VWULQJV�� 7KHQ� ZH� FODVVLI\� SURSHU� QDPHV� LQWR� �� W\SHV�� ����3URSHU� QDPH� W\SH� ,� WKDW� LV� FRPSRVHG� RI
XQNQRZQ�VWULQJV��,��,,�LQ�7DEOH�����DQG�����3URSHU�QDPH�W\SH�,,�ZKLFK�LV�FRPSRVHG�RI�RQO\�NQRZQ�ZRUGV��,,,�LQ
7DEOH�����7R�ILQG�SURSHU�QDPHV�RI�ERWK�W\SHV��ZH�SURSRVH�WKH�PHWKRGV�WR�JHQHUDWH�FDQGLGDWHV�IRU�SURSHU�QDPHV
DV�IROORZV�



����*HQHUDWLQJ�FDQGLGDWHV�RI�SURSHU�QDPHV�
:H�SURSRVH�WZR�KHXULVWLFV�WR�JHQHUDWH�FDQGLGDWHV�IRU�ERWK�W\SHV�RI�SURSHU�QDPHV��$IWHU�DOO�FDQGLGDWHV

DUH� JHQHUDWHG�� WKH� EHVW� FDQGLGDWH� DQG� LWV� FDWHJRU\� ZLOO� EH� VHOHFWHG� E\� :LQQRZ� DOJRULWKP�� :LQQRZ� ZLOO� EH
GHVFULEHG�LQ�WKH�QH[W�VHFWLRQ�

3URSHU�QDPH�W\SH�,�KHXULVWLF�
,Q� FDVH� WKDW� D� VWULQJ� GRHV� QRW� H[LVW� LQ� WKH� GLFWLRQDU\�� FDQGLGDWHV� RI� SURSHU� QDPHV�ZLOO� EH� FUHDWHG� E\

PHUJLQJ�ZRUGV�DURXQG�WKDW�XQNQRZQ�VWULQJ�DQG�WKH�VWULQJ�LWVHOI�LQWR�D�QHZ�VWULQJ���$OO�FRPELQDWLRQV�ZLWKLQ�����.
ZRUGV�DURXQG�WKH�XQNQRZQ�VWULQJV�DUH�JHQHUDWHG�DV�FDQGLGDWHV��:H�FDQ�GHILQH�WKH�HTXDWLRQ�IRU�FUHDWLQJ�SURSHU
QDPH�FDQGLGDWHV�LQ�)LJXUH���

,Q�FDVH�WKDW�WKHUH�DUH�PDQ\�XQNQRZQ�VWULQJV��WKH�QHDUE\�XQNQRZQ�VWULQJV�ZLOO�EH�JURXSHG�LQWR�D�VLQJOH
XQNQRZQ�VWULQJ�WR�EH�XVHG�DV�D�FDQGLGDWH�LI�WKH\�DUH�VHSDUDWHG�E\�D�ZRUG�FRPSRVHG�RI�OHVV�WKDQ�WKUHH�FKDUDFWHUV�

)LJXUH����(TXDWLRQ�IRU�JHQHUDWLQJ�SURSHU�QDPH�W\SH�,�FDQGLGDWHV

3URSHU�QDPH�W\SH�,,�KHXULVWLF�
2Q�WKH�RWKHU�KDQG��LI�DOO�ZRUGV�DUH�LQ�WKH�GLFWLRQDU\��WKH�ZRUGV�WKDW�IDOOV�LQWR�RQH�RI�WKH�IROORZLQJ�WZR

FDWHJRULHV�ZLOO�EH�VHOHFWHG�
/HW�6HQWHQFH� �Z�Z�«ZQ�EH� WKH� LQSXW�VHQWHQFH��ZL� �EH�D�ZRUG� LQ� WKH� VHQWHQFH��DQG� WL�EH� WKH�SDUW�RI� �

VSHHFK�WDJ�RI�WKH�ZRUG�ZL��7KH�ZRUG�WKDW�ZLOO�EH�VHOHFWHG�DV�D�SURSHU�QDPH�FDQGLGDWH�LV�
�x����WKH�ZRUG�WKDW�KDV�3��ZL_WL���OHVV�WKDQ�D�WKUHVKROG��RU
�x����WKH�ZRUG�WKDW�KDV�3�WL_WL���WL����OHVV�WKDQ�D�WKUHVKROG�
,Q�FDVH�WKDW�3��ZL_WL���LV�OHVV�WKDQ�D�WKUHVKROG�WKH�ZL�ZLOO�EH�FRQVLGHUHG�DV�D�SURSHU�QDPH��,Q�FDVH�WKDW�WKH

SUREDELOLW\�3�WL_WL���WL����RI� �ZL� LV� OHVV� WKDQ�D� WKUHVKROG��QRW�RQO\�ZL�EXW�DOVR�ZL��� DQG�ZL���PXVW�EH� FRQVLGHUHG� DV
SURSHU�QDPHV�EHFDXVH�WKH�OHVV�WKDQ�WKUHVKROG�SUREDELOLW\�RI�ZL�PD\�FRPH�IURP�ZL���RU�ZL����:H�FDQ�GHILQH� WKH
HTXDWLRQ�XVHG�WR�FUHDWH�SURSHU�QDPH�FDQGLGDWHV�DV�LQ�)LJXUH���

)LJXUH����(TXDWLRQ�IRU�JHQHUDWLQJ�SURSHU�QDPH�W\SH�,,�FDQGLGDWHV

���:LQQRZ�$OJRULWKP
:LQQRZ�DOJRULWKP�XVHG�LQ�RXU�H[SHULPHQW�EDVHV�RQ�WKH�DOJRULWKP�GHVFULEHG�LQ�>%OXP������@��:LQQRZ

LV�D�QHXURQ�OLNH�QHWZRUN��VHH�)LJXUH����ZKHUH�VHYHUDO�QRGHV�DUH�FRQQHFWHG� WR�D� WDUJHW�QRGH��(DFK�QRGH�FDOOHG
VSHFLDOLVW�ORRNV�DW�D�SDUWLFXODU�YDOXH�RI�DQ�DWWULEXWH�RI�WKH�WDUJHW�FRQFHSW��DQG�ZLOO�YRWH�IRU�D�YDOXH�RI�WKH�WDUJHW
FRQFHSW�EDVHG�RQ�LWV�VSHFLDOW\��L�H��EDVHG�RQ�D�YDOXH�RI�WKH�DWWULEXWH�LW�H[DPLQHV��7KH�JOREDO�DOJRULWKP�ZLOO�WKHQ
GHFLGHV� RQ� ZHLJKWHG�PDMRULW\� YRWHV� UHFHLYLQJ� IURP� WKRVH� VSHFLDOLVWV�� 7KH� SDLU� RI� �DWWULEXWH YDOXH�� WKDW� D
VSHFLDOLVW�H[DPLQHV�LV�D�FDQGLGDWH�RI�IHDWXUHV�ZH�DUH�WU\LQJ�WR�H[WUDFW��7KH�JOREDO�DOJRULWKP�XSGDWHV�WKH�ZHLJKW�RI
DQ\�VSHFLDOLVW�EDVHG�RQ�WKH�YRWH�RI�WKDW�VSHFLDOLVW��7KH�ZHLJKW�RI�DQ\�VSHFLDOLVW�LV�LQLWLDOL]HG�WR����,Q�FDVH�WKDW�WKH
JOREDO� DOJRULWKP� SUHGLFWV� LQFRUUHFWO\�� WKH� ZHLJKW� RI� WKH� VSHFLDOLVW� WKDW� SUHGLFWV� LQFRUUHFWO\� LV� KDOYHG� DQG� WKH
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ZHLJKW�RI�WKH�VSHFLDOLVW�WKDW�SUHGLFWV�FRUUHFWO\�LV�PXOWLSOLHG�E\������7KH�ZHLJKW�RI�D�VSHFLDOLVW�LV�KDOYHG�ZKHQ�LW
PDNHV�D�PLVWDNH�HYHQ�LI�WKH�JOREDO�DOJRULWKP�SUHGLFWV�FRUUHFWO\�

)LJXUH����7KH�:LQQRZ�QHWZRUN�

,Q�RXU�H[SHULPHQWV�� WR� WUDLQ� WKH�SURSHU�QDPHV�DQG� WKHLU�FDWHJRULHV��ZH�VHOHFW�DOO� VHQWHQFHV�FRQWDLQLQJ
SURSHU� QDPHV� DQG� DVVLJQ� WKHLU� FDWHJRULHV�� 7KH� FRQWH[W� DURXQG� WKH� SURSHU� QDPH� LV� XVHG� WR� IRUP� IHDWXUHV� LQ
LGHQWLI\LQJ�WKH�SURSHU�QDPH���6LPLODU�SURFHVV� LV�GRQH�IRU�DQ\�ZRUG��ZKLFK�DUH�QRW�SURSHU�QDPHV��7KH�IHDWXUHV
XVHG�DUH�WKH�FRQWH[W�ZRUGV�DQG�FROORFDWLRQV��&RQWH[W�ZRUGV�XVHG�LQ�RXU�H[SHULPHQW�DUH�ZLWKLQ��������ZRUGV�IURP
WKH� WDUJHW�ZRUG��&ROORFDWLRQV�DUH�D�SDWWHUQ�RI�XS� WR���FRQWLJXRXV�ZRUGV�DQG�RU�SDUW�RI�VSHHFK� WDJV�DURXQG� WKH
WDUJHW�ZRUG��$IWHU�:LQQRZ�LV�WUDLQHG��WKH�UHVXOWLQJ�QHWZRUN�LV�XVHG�WR�UDQN�WKH�VFRUH�RI�FDQGLGDWHV�LQ�RXU�V\VWHP�
7KH�EHVW�VFRUH�FDQGLGDWH�ZLOO�EH�VHOHFWHG�DV�WKH�DQVZHU�

��� $Q�RYHUYLHZ�RI�WKH�V\VWHP
2XU�DOJRULWKP�IRU�LGHQWLI\LQJ�SURSHU�QDPHV�FRQVLVWV�RI�IRXU�VWHSV�DV�IROORZV���VHH�)LJXUH���

)LJXUH����3URSHU�1DPHV�,GHQWLILFDWLRQ�6\VWHP

��� :RUG�VHJPHQWDWLRQ
)RU�HDFK�LQSXW�VHQWHQFH��SUREDELOLVWLF�WULJUDP�PRGHO�>.DZWUDNXO������@�LV�DSSOLHG�WR�VHSDUDWH�WKH

VHQWHQFH� LQWR� ZRUGV� DQG� WR� DVVLJQ� WKHLU� SDUWV� RI� VSHHFK�� DQG� 1�EHVW� VHJPHQWHG� VHQWHQFHV� DUH� WKHQ
VHOHFWHG� DV� FDQGLGDWHV�� 7KH� SUREDELOLVWLF� WULJUDP� PRGHO�� WKDW� JHQHUDWHV� WKH� 1� KLJKHVW� SUREDEOH
VHQWHQFHV��FDQ�EH�GHVFULEHG�IRUPDOO\�DV�IROORZV�

/HW� VHQWHQFH� �F�F�«FP� � � EH� DQ� LQSXW� FKDUDFWHU� VWULQJ�� �:L� �Z�Z���ZQ� � � EH� D�SRVVLEOH�ZRUG
VHJPHQWDWLRQ��DQG� �7L� � W�W���WQ� �EH�D� VHTXHQFH�RI�SDUWV�RI�VSHHFK� WDJ��)LQG�1�EHVW�:L�ZKLFK�KDYH� WKH
KLJKHVW�SUREDELOLW\

ZKHUH�3�WL_WL���WL����DQG�3�ZL_WL��DUH�FRPSXWHG�IURP�WKH�FRUSXV�
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7DUJHW�QRGH

6SHFLDOLVW

:HLJKW

&RUSXV

:LQQRZ

1HWZRUN

3URSHU�QDPHV�	�WKHLU�FDWHJRULHV

6HQWHQFH

:RUG�6HJPHQWDWLRQ

*HQHUDWLQJ�&DQGLGDWHV

7DJJLQJ�326

1�EHVW�VHQWHQFH

1HZ�VHQWHQFH�ZLWK�SURSHU
QDPH�FDQGLGDWHV



)RU�H[DPSOH��&� ��µ�Á���¸Å�Á�·��µ�¨¤Á¨n���7KH�UHVXOWV�RI�RXU�ZRUG�VHJPHQWDWLRQ�DOJRULWKP�RI�ZKLFK
WKH�IRUPDW�LV�Z��W��Z��W��«�ZQ�WQ�DUH�VKRZQ�DV�IROORZV�����µ��177/��Á��1&01����¸�1353��Å��9$&7��Á�·��9$&7���µ��3356��¨¤�1&01�Á¨n��$'91

����µ��177/��Á��1&01����¸�1353��Å��9$&7��Á�·��9$&7���µ�&1,7���¨¤�9$77��Á¨n��$'91
7KH�SDUW�RI�VSHHFK�WDJV�LQ�WKH�H[DPSOH�DUH�GHVFULEHG�LQ�>6RUQOHUWODPYDQLFK������@�

��� *HQHUDWLQJ�FDQGLGDWHV�RI�SURSHU�QDPH
)URP�WKH�UHVXOW�RI�VWHS���ZH�JHQHUDWH�DOO�FDQGLGDWHV�RI�SURSHU�QDPHV�E\� WKH�SURSHU�QDPH�W\SH�,

DQG�SURSHU�QDPH�W\SH�,,�KHXULVWLFV�GHVFULEHG�LQ�6HFWLRQ���
)RU�H[DPSOH��LQ�WKH�ILUVW�VHQWHQFH�IURP�VWHS���WKH�WKLUG�ZRUG�����̧�LV�DQ�XQNQRZQ�ZRUG��7KHUHIRUH�

ZH�XVH�WKH�HTXDWLRQ�LQ�)LJXUH���WR�JHQHUDWH�FDQGLGDWHV��7KHQ����̧ZLOO�EH�8�LQ�WKDW�HTXDWLRQ��,I�ZH�XVH
. ���WKH�$�DQG�%�ZLOO�EH�^H��Á����µ�Á��`�DQG�^H��Å���Å�Á�·��`�UHVSHFWLYHO\�DQG�DOO�FDQGLGDWHV�DUH�VKRZQ
LQ�7DEOH���

�
1R D���D�$� E���E�$� �&DQGLGDWHV���D8E�
�� H H ��¸
�� H Å� ��¸Å�
�� H Å�Á�·� ��¸Å�Á�·�
�� Á� H Á���¸
�� Á� Å� Á���¸Å�
�� Á� Å�Á�·� Á���¸Å�Á�·�
�� �µ�Á� H �µ�Á���¸
�� �µ�Á� Å� �µ�Á���¸Å�
�� �µ�Á� Å�Á�·� �µ�Á���¸Å�Á�·�

7DEOH����3URSHU�1DPH�&DQGLGDWHV

��� 7DJJLQJ�SDUW�RI�VSHHFK
7KH�QHZ�VHQWHQFHV�ZLOO�EH�IRUPHG�E\�FRPELQLQJ�FDQGLGDWHV�WKDW�DUH�REWDLQHG�IURP�VWHS���ZLWK�WKH

UHPDLQLQJ�ZRUGV� LQ� WKH� RULJLQDO� VHQWHQFH��7KH� SDUW�RI�VSHHFK� WDJV� RI�ZRUGV� LQ� HDFK� VHQWHQFH�ZLOO� EH
UHDVVLJQHG�E\� WKH� WULJUDP� WDJJHU��7KH�SURSHU�QDPH� WRNHQV� DUH� DVVXPHG� WR�EH� D�SURSHU�QRXQ��SDUW�RI�
VSHHFK�WULJUDP�FDQ�EH�GHILQHG�DV�WKH�IROORZLQJ�

�/HW�:�EH�D�VHTXHQFH�RI�ZRUGV�Z���ZQ���DQG�7L�EH�D�VHTXHQFH�RI�SDUW�RI�VSHHFK�WDJV�W���WQ��)LQG�7L

WKDW�PD[LPL]HV�3�7L�_�:��

)RU�H[DPSOH��WKH�ILUVW�VHQWHQFH�IURP�VWHS���DIWHU�FRPELQLQJ�LWV�FDQGLGDWHV��VHH�7DEOH����DQG� WKH
UHPDLQLQJ�ZRUGV��WKH�UHVXOWV�DUH�VKRZQ�LQ�7DEOH����(DFK�ZRUG�ZDV�DVVLJQHG�SDUW�RI�VSHHFK�WDJ�E\�XVLQJ
SDUW�RI�VSHHFK� WULJUDP� PRGHO� DQG� WKH� WDUJHW� ZRUG� ZDV� SURSHU� QRXQ� WDJ� � �1353�� EHFDXVH� RI� RXU
DVVXPSWLRQ��/HW�WQ�EH�SDUW�RI�VSHHFK�WDJ�

�����µ��W�
�

�Á��W�����̧1353�Å��W��Á�·��W���µ��W��¨¤�W��Á¨n��W�
�����µ��W��Á��W����¸Å��1353�Á�·��W���µ��W��¨¤�W��Á¨n��W�
�����µ��W��Á��W����¸Å�Á�·��1353��µ��W��¨¤�W��Á¨n��W�
�����µ��W��Á����̧1353�Å��W��Á�·��W���µ��W��¨¤�W��Á¨n��W�
�����µ��W��Á���¸Å��1353�Á�·��W���µ��W��¨¤�W��Á¨n��W�
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�����µ��W��Á���¸Å�Á�·��1353��µ��W��¨¤�W��Á¨n��W�
�����µ�Á����̧1353�Å��W��Á�·��W���µ��W��¨¤�W��Á¨n��W�
�����µ�Á���¸Å��1353�Á�·��W���µ��W��¨¤�W��Á¨n��W�
�����µ�Á���¸Å�Á�·��1353��µ��W��¨¤�W��Á¨n��W�
7DEOH����7KH�QHZ�VHQWHQFHV��WKH�EROG�ZRUGV�DUH�SURSHU�QDPH�FDQGLGDWHV�

��� 3UHGLFWLQJ�E\�:LQQRZ
7KH� VHQWHQFHV� IURP� VWHS� ��ZLOO� EH� VHQW� WR�:LQQRZ��7KH� SURSHU� QDPH� FDQGLGDWHV� DUH� WKH� WDUJHW

ZRUGV�� 7KH� VXUURXQGLQJ�ZRUGV� DQG� WKHLU� SDUW�RI�VSHHFK� WDJV� DUH� WKH� FRQWH[W�ZRUGV� DQG� FROORFDWLRQV�
$IWHU�WKDW��HYHU\�VHQWHQFH�ZLOO�EH�VFRUHG�E\�:LQQRZ��7KHQ��WKH�VHQWHQFH�ZLWK�WKH�KLJKHVW�VFRUH�ZLOO�EH
VHOHFWHG�DV�WKH�DQVZHU�

)RU�H[DPSOH�LQ�WKH�ILUVW�VHQWHQFH�IURP�7DEOH������¸��LV��WKH�WDUJHW�ZRUG��7KH�FRQWH[W�ZRUGV�DUH��µ�
�Á�� �Å�� �Á�·�� ��µ�� �¨¤� DQG� Á¨n��� 7KH�ZRUGV� �� �µ�� Á�� Å�� Á�·��� DQG� WKH� SDUW�RI�VSHHFK� WDJV� �W�� W�� W�� W��� DUH
FRQVLGHUHG� DV� FROORFDWLRQV��:LQQRZ�ZLOO� JLYH� WKH� VFRUH� WR� WKLV� VHQWHQFH� DQG� SUHGLFW� WKH� FDWHJRU\� RI
SURSHU�QDPH�FDQGLGDWH��6LPLODUO\��WKH�UHPDLQLQJ�VHQWHQFHV�ZLOO�EH�SURFHVVHG��7KHQ�HYHU\�VHQWHQFH�KDV�D
VFRUH�DQG�WKH�KLJKHVW�VFRUH�VHQWHQFH�ZLOO�EH�VHOHFWHG�DV�WKH�DQVZHU��,Q�RXU�H[DPSOH��WKH�IRXUWK�VHQWHQFH�
�µ��Á����̧Å��Á�·���µ��¨¤�Á¨n���ZLOO�EH�WKH�DQVZHU�DQG�WKH�FDWHJRU\�RI�Á����̧ZLOO�EH�SHUVRQ�QDPH�

��� 3UHOLPLQDU\�UHVXOWV
$�������VHQWHQFH�FRUSXV�ZDV�XVHG� LQ�RXU�H[SHULPHQW��(YHU\�VHQWHQFH��ZKLFK�ZDV�PDQXDOO\� VHSDUDWHG

LQWR�ZRUGV�DQG�WKHLU�SDUWV�RI�VSHHFK��ZDV�WDJJHG�E\�OLQJXLVWV��7KH�UHVXOWLQJ�FRUSXV�LV�VHSHUDWHG�LQWR���SDUWV��WKH
ILUVW� SDUW� DERXW� ����RI� FRUSXV� LV� XWLOL]HG� IRU� WUDLQLQJ� DQG� WKH� UHVW� LV� HPSOR\HG� IRU� WHVWLQJ�� � 7KH� DFFXUDF\� RQ
WUDLQLQJ�VHW�DQG�WHVW�VHW�DUH��������DQG���������UHVSHFWLYHO\�

��� &RQFOXVLRQ
)HDWXUH�EDVHG�3URSHU�1DPH�,QGHQWLILFDWLRQ�LQ�7KDL�ZDV�SUHVHQWHG�LQ�WKLV�SDSHU�ZKLFK�FDQ�LGHQWLI\�WKH

SURSHU�QDPHV�WKDW�FRPELQH�YDULRXV�IRUPV�RI�NQRZQ�ZRUGV�DQG�XQNQRZQ�VWULQJV��7KH�H[SHULPHQWDO�UHVXOW�VKRZV
WKDW� FRQWH[W� ZRUGV� DQG� FROORFDWLRQV� FDQ� EH� HIIHFWLYHO\� XVHG� WR� ILQG� SURSHU� QDPHV� DQG� WKHLU� FDWHJRULHV�� DQG
:LQQRZ�LV�DQ�HIILFLHQW�DOJRULWKP�WR�DSSO\�LQ�WKLV�WDVN�

$FNQRZOHGJHPHQW
:H�ZRXOG�OLNH�WR�WKDQN�6RIWZDUH�DQG�/DQJXDJH�(QJLQHHULQJ�/DERUDWRU\��6//��IRU�SURYLGLQJ�2UFKLG

&RUSXV��0DQ\�WKDQNV�WR�0LVV�9LURQJURQJ�7HVSUDVLW�IRU�WDJJLQJ�FDWHJRULHV�RI�SURSHU�QDPHV�
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%OXP�� $�� ������ (PSLULFDO� 6XSSRUW� IRU� :LQQRZ� DQG� :HLJKWHG�0DMRULW\� $OJRULWKP�� 5HVXOWV� RQ� D� &DOHQGDU
6FKHGXOLQJ�'RPDLQ��0DFKLQH�/HDUQLQJ����������

*ROGLQJ��$��5��	�5RWK��'��������$SSO\LQJ�:LQQRZ�WR�&RQWH[W�6HQVLWLYH�6SHOOLQJ�&RUUHFWLRQ��,Q�/RUHQ]D�6DLWWD�
HGLWRU��0DFKLQH�/HDUQLQJ��3URFV��2I�WKH����WK�,QWHUQDWLRQDO�&RQIHUHQFH��%DUL��,WDO\�

/LWWOHVWRQH��1��������/HDUQLQJ�4XLFNO\�ZKHQ�,UUHOHYDQW�$WWULEXWHV�%RXQG��$�1HZ�/LQHDU�7KUHVKROG�$OJRULWKP�
0DFKLQH�/HDUQLQJ�������������

0HNQDYLQ�� 6��� &KDURHQSRUQVDZDW� 3�� 	� .LMVLULNXO�� %�� ������ )HDWXUH�EDVHG� 7KDL� :RUG� 6HJPHQWDWLRQ�� ,Q
SURFHHGLQJ�RI�1/356¶���

.DZWUDNXO��$���.XPWDQRGH��6���-DPMDQ\D��7��	�-HZUL\DYHFK�&��������$�/H[LFRQ�0RGHO�IRU�:ULWLQJ�3URGXFWLRQ
$VVLVWDQW�6\VWHP��,Q�3URFHHGLQJV�RI�WKH�6\PSRVLXP�RQ�1DWXUDO�/DQJXDJH�3URFHVVLQJ�LQ�7KDLODQG¶���

.DZWUDNXO� $��� � 7KXPNDQRQ� &��� � 3RRYRUDZDQ�� <��� � � 9DUDVUDL� 3�� 	� 6XNWDUDFKDQ� 0�� ������ $XWRPDWLF� 7KDL
8QNQRZQ�:RUG�5HFRJQLWLRQ��,Q�SURFHHGLQJ�RI�1/356¶���

5DUXURP��6��������'LFWLRQDU\�EDVHG�7KDL�:RUG�6HSDUDWLRQ��6HQLRU�3URMHFW�5HSRUW���LQ�7KDL��
6RUQOHUWODPYDQLFK��9��&KDURHQSRUQ��7��	�,VDKDUD��+��������25&+,'��7KDL�3DUW�2I�6SHHFK�7DJJHG�&RUSXV��,Q
7HFKQLFDO�5HSRUW�2UFKLG�&RUSXV�


