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,Q� WKLV�SDSHU�ZH� UHSRUW�RQJRLQJ�ZRUN�RQ�
GHYHORSLQJ�DQ�LQWHUDFWLYH�ZRUG�DOLJQPHQW�
HQYLURQPHQW� WKDW� ZLOO� DVVLVW� D� XVHU� WR�
TXLFNO\� SURGXFH� DFFXUDWH� IXOO�FRYHUDJH�
ZRUG� DOLJQPHQW� LQ� ELWH[WV� IRU� GLIIHUHQW�
ODQJXDJH� HQJLQHHULQJ� WDVNV�� VXFK� DV�07�
OH[LFRQV� DQG� JROG� VWDQGDUGV� IRU� HYDOXD�
WLRQ�� 7KH� V\VWHP� XVHV� D� JUDSKLFDO� LQWHU�
IDFH��VWDWLF�DQG�G\QDPLF�UHVRXUFHV�DV�ZHOO�
DV�PDFKLQH� OHDUQLQJ� WHFKQLTXHV��:H�DOVR�
VNHWFK�KRZ�WKH�V\VWHP�LV�EHLQJ�LQWHJUDWHG�
ZLWK�DQ�DXWRPDWLF�ZRUG�DOLJQHU���

�� ,QWURGXFWLRQ�

$XWRPDWLF�ZRUG� DOLJQPHQW� V\VWHPV�KDYH�SURYHG�
WR�EH�XVHIXO�WRROV� IRU�YDULRXV� ODQJXDJH�DQG�1/3�
WDVNV�� VXFK� DV� ELOLQJXDO� OH[LFRQ� H[WUDFWLRQ� IRU�
OH[LFRJUDSK\��ELOLQJXDO�WHUPLQRORJ\�DQG�PDFKLQH�
WUDQVODWLRQ��$OWKRXJK� SHUIRUPDQFH� LV� LPSURYLQJ��
�SUHFLVLRQ� LQ� WKH� UDQJH� IURP� ��� WR� ��� SHU� FHQW��
UHFDOO�VOLJKWO\�DERYH�������WKHUH�DUH�DSSOLFDWLRQV��
VXFK�DV�WUDQVODWLRQ�DQG�WKH�FUHDWLRQ�RI�JROG�VWDQ�
GDUGV��ZKHUH� WKHVH� ILJXUHV�DUH�QRW� JRRG�HQRXJK��
)XUWKHUPRUH�� VLQFH�PRVW� DXWRPDWLF� V\VWHPV� UHO\�
RQ�FR�RFFXUUHQFH��UDUH�FRUUHVSRQGHQFHV�JR�XQQR�
WLFHG�� HYHQ� WKRXJK� WKH\�PD\�EH� UHOHYDQW� IRU� DS�
SOLFDWLRQV� VXFK� DV� WHUPLQRORJ\� RU� OH[LFRJUDSK\��
7KLV� PHDQV� WKDW� HYHQ� IRU� WKHVH� DSSOLFDWLRQV�
KLJKHU�UHFDOO�DQG�SUHFLVLRQ�ZLOO�JLYH�EHWWHU�HIIHFW���

)RU�PDFKLQH�WUDQVODWLRQ�HUURUV�LQ�DOLJQPHQW�DUH�
OLNHO\� WR�FDXVH� HUURUV� LQ� WUDQVODWLRQ��7KXV��HLWKHU�
WKHUH�ZLOO�KDYH�WR�EH�D�UHYLHZLQJ�SURFHVV�ZKHQ�D�
JHQHUDWHG� ELOLQJXDO� GLFWLRQDU\� LV� WR� EH� SDUW� RI� D�
07�V\VWHP��RU�HOVH�WKH�UHYLHZLQJ�FRXOG�EH�PDGH�
LQ�WKH�XQGHUO\LQJ�ILOHV��L�H���E\�LQWHUDFWLYH�UHYLHZ�
LQJ�� ([WHQGLQJ� WKH� DSSOLFDWLRQ� DUHD� WR�PRUH� OLQ�
JXLVWLF� ILHOGV�� VXFK� DV� WUDQVODWLRQ� VWXGLHV� RU� DQ\�
IRUP� RI� FRUSXV�EDVHG� OLQJXLVWLFV�� HUURUV� DUH� RI�

FRXUVH�D�FXUVH��$OVR��REVHUYDWLRQV�DQG�JHQHUDOLVD�
WLRQV�ZRXOG�EH�EHWWHU�JURXQGHG� LI� WKH\�DUH�FRP�
SOHWH�� L�H�� DOO� LQVWDQFHV� RI� WKH� SKHQRPHQD� RI�
LQWHUHVW�KDYH�EHHQ�IRXQG�DQG�FODVVLILHG��

,Q�WKLV�SDSHU�ZH�SUHVHQW�D�V\VWHP�DQG�D�PHWKRG�
WR� LPSURYH� WKH� SHUIRUPDQFH� RI�ZRUG� DOLJQPHQW��
E\� SXWWLQJ� D� KXPDQ� LQ� WKH� DOLJQPHQW� ORRS��
$OLJQPHQW�EHDUV� UHVHPEODQFH� WR� WUDQVODWLRQ� DQG��
DV� ZLWK� WUDQVODWLRQ�� V\VWHPV� FRXOG� LPSURYH� E\�
OHDUQLQJ� IURP�KXPDQ�GHFLVLRQV��.D\¶V� DUJXPHQW�
IRU� WKH� UROH� RI� KXPDQV� LQ� WUDQVODWLRQ� KROGV� IRU�
DOLJQPHQW�WRR��L�H���ZH�VKRXOG�³H[SHFW�EHWWHU�SHU�
IRUPDQFH� RI� D� V\VWHP� WKDW� DOORZV� KXPDQ� LQWHU�
YHQWLRQ� DV� RSSRVHG� WR� RQH� WKDW� ZLOO� EURRN� QR�
LQWHUIHUHQFH�XQWLO�DOO� WKH�GDPDJH�KDV�EHHQ�GRQH´�
�.D\�������S�������

$Q�LQWHUDFWLYH�DSSURDFK�WR�ZRUG�DOLJQPHQW�UH�
TXLUHV� DQ� HIILFLHQW� LQWHUIDFH� WR� UHYLHZ�� PRGLI\�
DQG�FUHDWH� DOLJQPHQWV��7KH�PDLQ� IHDWXUHV�RI�RXU�
V\VWHP�DUH�WKDW�LW�SURSRVHV�DOLJQPHQWV�WR�WKH�XVHU�
RQ�WKH�EDVLV�RI�LWV�UHVRXUFHV�DQG�WKDW�LW�LV�DEOH�WR�
LPSURYH�RQ�LWV�SHUIRUPDQFH�E\�OHDUQLQJ�IURP�WKH�
XVHU�VHQWHQFH�E\�VHQWHQFH���

�� 3UHYLRXV�ZRUN�

0RVW� ZRUG� DOLJQPHQW� V\VWHPV� WKDW� KDYH� EHHQ�
SUHVHQWHG�WR�GDWH�DUH�DXWRPDWLF��H[SORULQJ�WKH�FR�
RFFXUUHQFHV�RI� WHUPV� LQ� ODUJH�SDUDOOHO�FRUSRUD� WR�
JHQHUDWH� WUDQVODWLRQDO� HTXLYDOHQFHV� DPRQJ� ZRUG�
W\SHV�� ,Q� DGGLWLRQ� WR� FR�RFFXUUHQFH� GDWD�� VRPH�
V\VWHPV�HPSOR\� OLQJXLVWLF�NQRZOHGJH�RI�YDU\LQJ�
OHYHOV� RI� VRSKLVWLFDWLRQ� �0HODPHG� ������ $KUHQ�
EHUJ�HW�DO�������E��*DXVVLHU�HW�DO���������0DQXDO�
ZRUG� DOLJQPHQW� ZLWK� WKH� VXSSRUW� RI� LQWHUDFWLYH�
WRROV� KDV� EHHQ� XVHG� PDLQO\� IRU� WKH� FUHDWLRQ� RI�
JROG� VWDQGDUGV� IRU� HYDOXDWLRQ� SXUSRVHV� �H�J��
0HODPHG�� ������ 9pURQLV� DQG� /DQJODLV�� ������
$KUHQEHUJ� HW� DO��� ����D��� +RZHYHU�� WKH� LGHD� RI�
LPSURYLQJ� WKH� RXWFRPH� RI� DQ� DXWRPDWLF� V\VWHP��
WKRXJK�TXLWH�FRPPRQ�ZLWK�VHQWHQFH�DOLJQHUV�DQG�
WKH� FUHDWLRQ� RI� WUHH�EDQNV� �0DUFXV� HW� DO��� �������



VHHPV�QRW�WR�KDYH�EHHQ�DSSOLHG�V\VWHPDWLFDOO\�WR�
ZRUG�DOLJQPHQW�� ,VDKDUD�DQG�+DUXQR��������SUH�
VHQW� D� SRVW�HGLWLQJ� WRRO� IRU� VHQWHQFH� DOLJQPHQW�
WKDW�KDV�EHHQ� H[WHQGHG�ZLWK� IXQFWLRQV� IRU� DOLJQ�
PHQW� RI� SKUDVHV� DQG� SURSHU� QRXQV�� ,Q� WKH�&DLUR�
V\VWHP��6PLWK�DQG�-DKU��������D�XVHU�FDQ�H[DP�
LQH� YLVXDOL]DWLRQV� RI� WKH� ZRUG� DOLJQPHQWV� SUR�
GXFHG� E\� D� ZRUG� DOLJQHU�� EXW� LV� QRW� DOORZHG� WR�
PDNH�FKDQJHV�WR�WKHP��

,Q�$KUHQEHUJ�HW�DO���������DQ�HDUOLHU�YHUVLRQ�RI�
WKH�LQWHUDFWLYH�OLQNHU�ZDV�SUHVHQWHG��7KLV�YHUVLRQ�
KDG� D� PRUH� SULPLWLYH� LQWHUIDFH� DQG� DOVR� ODFNHG�
VHYHUDO� RI� WKH� UHVRXUFH� DQG� OHDUQLQJ� FDSDELOLWLHV�
LQFOXGHG�LQ�WKH�FXUUHQW�YHUVLRQ���

�� ,
/LQN�±�DQ�LQWHUDFWLYH�ZRUG�DOLJQHU��

7KH� FXUUHQW� YHUVLRQ� RI� ,
/LQN� VXSSRUWV� WKH� IRO�
ORZLQJ�WDVNV���

•� 0DQXDO�ZRUG�DOLJQPHQW�
•� $XWRPDWLF�SURSRVDOV�RI�WRNHQ�DOLJQPHQWV�
•� 5HYLHZLQJ� DQG� HGLWLQJ� DOLJQPHQW� SURSRV�

DOV�IURP�WKH�V\VWHP�LQ�DQ�RUGHUO\�IDVKLRQ��
•� &RQILJXULQJ� WKH� UHVRXUFHV� WR� EH� XVHG� E\�

WKH�V\VWHP�LQ�D�ZRUN�VHVVLRQ��
•� &RPSLOLQJ� UHSRUWV� DQG� VWDWLVWLFV� IURP�

DOLJQHG�ILOHV��

���� 7KH�,
/LQN�ZRUNVSDFH�

7KH�V\VWHP�KDV�D�JUDSKLFDO� LQWHUIDFH� WKDW�DOORZV�
GLUHFW� PDQLSXODWLRQ� DQG� LQWHUDFWLRQ� ZLWK� VWDWLF�
DQG� G\QDPLF� UHVRXUFHV��7KH� LQWHUIDFH� LV� GLYLGHG�
LQWR�IRXU�ZLQGRZV�� WKH�/LQN�3DQHO�� WKH�/LQN�7D�
EOH� 3DQHO�� WKH� 5HVRXUFH� 3DQHO� DQG� WKH� 6HWWLQJV�
3DQHO�� ,Q� WKH�/LQN�3DQHO��ZKHUH�WKH�FXUUHQW�VHQ�
WHQFH�SDLU�LV�VKRZQ��WKH�XVHU�FDQ�PDQXDOO\�VHOHFW�
FRUUHVSRQGHQFHV�� RU� LQWHUDFW� ZLWK� WKH� DXWRPDWLF�
SURSRVDOV�IURP�WKH�V\VWHP�WKDW�FDQ�EH�DFFHSWHG�RU�
UHMHFWHG�DFFRUGLQJ�WR�WKH�XVHU
V�SUHIHUHQFHV���

$OO�DOLJQPHQWV�WKDW�DUH�FRQILUPHG�E\�WKH�DQQR�
WDWRU� ZLOO� EH�PDUNHG� LQ� FRUUHVSRQGLQJ� FRORUV� LQ�
WKH�/LQN�3DQHO�� )XUWKHUPRUH�� WKH� DOLJQPHQWV� DUH�
DOVR� YLVXDOL]HG� LQ� D� WDEOH� UHSUHVHQWDWLRQ� LQ� WKH�
/LQN� 7DEOH� 3DQHO�� 7KH�ZRUNVSDFH� RI� ,
/LQN� LQ�
FOXGLQJ�WKH�/LQN�3DQHO��5HVRXUFH�SDQHO�DQG�/LQN�
7DEOH�3DQHO�LV�VKRZQ�LQ�)LJXUH����

������������������������������ �����������������������������
��)XUWKHU� LQIRUPDWLRQ�DERXW� ,
/LQN�DQG�GRZQORDGV�

FDQ�EH�IRXQG�DW�KWWS���ZZZ�LGD�OLX�VH�aQOSODE�,/LQN���
�

,
/LQN�VXSSRUWV�GLIIHUHQW�VWUDWHJLHV�IRU�KRZ�WR�
VHOHFW�DQG�SUHVHQW�DOLJQPHQW�SURSRVDOV�WR�WKH�DQ�
QRWDWRU�� )RU� H[DPSOH�� WKH� DQQRWDWRU� FDQ� GHFLGH�
WKDW� DOLJQPHQWV� VKRXOG�EH�SUHVHQWHG� IURP� OHIW� WR�
ULJKW� EDVHG� RQ� WKH� VRXUFH� VHQWHQFH�� RU� WKDW� SUR�
SRVDOV� VKRXOG� EH� JLYHQ� EDVHG� RQ� WKH� RYHU�DOO�
UDQNLQJ�RI�WKH�DOLJQPHQWV�WKDW�,
/LQN�KDV�PDGH��

���� ,QSXW�DQG�5HVRXUFHV�

7KH� LQSXW� WR� ,
/LQN� FRQVLVWV� RI� SDUDOOHO� VRXUFH�
DQG� WDUJHW� ILOHV�ZKLFK� KDYH� EHHQ� DOLJQHG� RQ� WKH�
VHQWHQFH� OHYHO� EHIRUHKDQG�� ,QSXW� ILOHV� PD\� EH�
QXPEHUHG� WH[W� ILOHV� RU� DQQRWDWHG� ILOHV� LQ� ;0/�
IRUPDW�� 7KH� DQQRWDWLRQ� UHFRUGV� OLQJXLVWLF� LQIRU�
PDWLRQ� RQ� IRXU� OHYHOV�� ZRUG� IRUP�� EDVH� IRUP��
SDUW�RI�VSHHFK�ZLWK�PRUSKRV\QWDFWLF�IHDWXUHV�DQG�
V\QWDFWLF� IXQFWLRQV�� VXFK� DV� VXEMHFW�� REMHFW�� DQG�
DWWULEXWH��HWF��$QQRWDWHG�ILOHV�JHQHUDOO\�DOORZ�IRU�
PRUH�VRSKLVWLFDWHG�UHVRXUFHV�WR�EH�XVHG�DQG�FUH�
DWHG��,Q�RXU�SURMHFW�ZH�XVH�WKH�)'*�SDUVHU�IURP�
&RQQH[RU� IRU� OLQJXLVWLF� DQDO\VLV� �7DSDQDLQHQ� 	�
-lUYLQHQ��������

7KH�5HVRXUFH�3DQHO�GLVSOD\V�WKH�FRQILJXUDWLRQ�
RI� DFWLYH� UHVRXUFHV� IRU� DQ� DOLJQPHQW� SURMHFW��
7KHUH� DUH� EDVLFDOO\� WKUHH� W\SHV� RI� UHVRXUFHV�
DYDLODEOH�LQ�WKH�FXUUHQW�YHUVLRQ��VWDWLF�UHVRXUFHV��
G\QDPLF�UHVRXUFHV�DQG�SDWWHUQV��$OO�W\SHV�RI�UH�
VRXUFHV� FRXOG� LQ� SULQFLSOH� EH� XVHG� RQ� WKH� IRXU�
GLIIHUHQW� OHYHOV� RI� DEVWUDFWLRQ� VXSSRUWHG� E\� WKH�
V\VWHP��6WDWLF�UHVRXUFHV�DUH�VHW�XS�DW�WKH�VWDUW�RI�
WKH� DOLJQPHQW� SURMHFW� DQG� GR� QRW� FKDQJH� GXULQJ�
WKH� VHVVLRQ�� 7\SLFDO� H[DPSOHV� RI� VWDWLF� GDWD� DUH�
ELOLQJXDO� WHUP� OLVWV� DQG� FRUH� OH[LFRQV�� '\QDPLF�
UHVRXUFHV�RQ�WKH�RWKHU�KDQG�GR�FKDQJH�GXULQJ�WKH�
VHVVLRQ��7KH�WKLUG�W\SH�RI�UHVRXUFH�XVHG�LQ�,
/LQN�
DUH�SDWWHUQ�UHVRXUFHV��7KHVH�UHVRXUFHV�GHILQH�FRU�
UHVSRQGHQFHV� IRU� WRNHQV� VXFK� DV� FRJQDWHV�� QXP�
EHUV�DQG�SXQFWXDWLRQ�FKDUDFWHUV��

���� ,QWHUDFWLYH�DOLJQPHQW�DQG�OHDUQLQJ�

7KH� OHDUQLQJ� DSSURDFK� WDNHQ� LQ� ,
/LQN� LV� EDVHG�
RQ� WKH� IDFW� WKDW� WKH� G\QDPLF� UHVRXUFHV� DUH� XS�
GDWHG� LQFUHPHQWDOO\� GXULQJ� WKH� PDQXDO� UHYLVLRQ�
VWDJH�� (DFK� WLPH� WKH� XVHU� FRQILUPV� D� SURSRVHG�
OLQN�WKH�LQIRUPDWLRQ�LQKHUHQW�LQ�WKH�OLQN�LV�VWRUHG�
LQ�WKH�GLIIHUHQW�G\QDPLF�UHVRXUFHV��7KH�LQIOHFWHG�
ZRUG� IRUPV�ZLOO� EH� DGGHG� WR� WKH�ZRUG� IRUP� UH�
VRXUFHV� DQG� WKH� EDVH� IRUPV� WR� WKH� OHPPDWL]HG�
G\QDPLF� UHVRXUFHV�� $OVR�� QHZ� LQIRUPDWLRQ� RQ�
326� FRUUHVSRQGHQFHV� DQG� V\QWDFWLF� IXQFWLRQV�



ZLOO�EH�SXW�LQ�WKH�G\QDPLF�UHVRXUFHV��+RZHYHU��LI�
D�XVHU�UHMHFWV�D�SURSRVDO�WKLV�LQIRUPDWLRQ�LV�VWRUHG�
DV�QHJDWLYH�GDWD� LQ� WKH�G\QDPLF� UHVRXUFHV�RQ�DOO�
DSSOLFDEOH� OHYHOV�� 7KH� XSGDWLQJ� RI� WKH� G\QDPLF�
UHVRXUFHV� LV� PDGH� LQFUHPHQWDOO\� ZKLFK� PHDQV�
WKDW�WKH�QHZ�LQIRUPDWLRQ�LV�DYDLODEOH�LPPHGLDWHO\�
IRU�,
/LQN�DQG�FDQ�EH�DSSOLHG�ZKHQ�QHZ�SURSRV�
DOV�DUH�PDGH�LQ�WKH�QH[W�VHQWHQFH�SDLU��,Q�RXU�RZQ�
WHVWV�� WKH�LPSURYHPHQWV�IURP�WKH�OHDUQLQJ�VWUDWH�
JLHV� DUH� FOHDUO\� REVHUYDEOH� HYHQ� DIWHU� D� UDWKHU�
OLPLWHG�QXPEHU�RI�VHQWHQFH�UHYLVLRQV���

���� $QDO\VLV�DQG�UHSRUWV�

,
/LQN� FRQWDLQV� VRPH� DGGLWLRQDO� WRROV� IRU� GDWD�
DQDO\VLV��7KH�/LQN�,QVSHFWRU�IXQFWLRQV�OLNH�D�ILQH�
JUDLQHG�ELOLQJXDO�FRQFRUGDQFH�SURJUDP� LQ� WKDW� LW�
LV�SRVVLEOH�WR�GHILQH�VHDUFK�FULWHULD�RQ�DOO�FRPEL�
QDWLRQV�RI�UHSUHVHQWDWLRQ�OHYHOV��ZRUG�IRUP��EDVH�
IRUP�� 326� DQG� IXQFWLRQ�� )RU� H[DPSOH�� RQH� FDQ�
VHDUFK� IRU� DOO� DOLJQPHQWV� ZKHUH� D� VXEMHFW� QRXQ�
FRUUHVSRQGV�WR�DQ�REMHFW�QRXQ��DQ�DGMHFWLYDO�FRQ�
VWUXFWLRQ�FRUUHVSRQGV�WR�D�YHUE�FRQVWUXFWLRQ��HWF���

7KHUH�DUH�DOVR� LQVSHFWRUV� IRU�YLHZLQJ�� VHDUFK�
LQJ�DQG�HGLWLQJ� WKH�VWDWLF�DQG�G\QDPLF�UHVRXUFHV�
DQG�D�/LQN�5HSRUWHU�WKDW�FDQ�VXPPDUL]H�DQG�FRQ�
ILJXUH� WKH� LQIRUPDWLRQ� LQ� WKH�GDWDEDVH�� LQFOXGLQJ�
FRPSLOLQJ� ILQH�JUDLQHG� FRQFRUGDQFHV� DFFRUGLQJ�
WR�WKH�XVHU
V�SUHIHUHQFHV��

�� 'LIIHUHQW�DOLJQPHQWV�VWUDWHJLHV�

:RUG�DOLJQPHQW�FDQ�EH�XVHG�IRU�D�QXPEHU�RI�GLI�
IHUHQW�DSSOLFDWLRQV�DQG�WDVNV��DV�PHQWLRQHG�LQ�WKH�
EHJLQQLQJ� RI� WKLV� SDSHU�� ,Q� VRPH� DSSOLFDWLRQV�
ZRUG� IRUP� FRUUHVSRQGHQFHV� �(QJ�� WKH� VROGLHUV�
6Z�� VROGDWHUQD�� DUH� PRUH� LPSRUWDQW�� LQ� RWKHUV�
RQO\�WKH�EDVH�IRUPV�DUH�WR�EH�FRQVLGHUHG��VROGLHU��
VROGDW��� 7KLV� PHDQV� WKDW� GHFLVLRQV� KDYH� WR� EH�
PDGH� RQ� KRZ� WR� WUHDW� DUWLFOHV�� SUHSRVLWLRQV� DQG�
RWKHU� IXQFWLRQ� ZRUGV� LQ� WKH� DOLJQPHQW� SURFHVV��
)RU� LQVWDQFH�� LQ� WKH� H[DPSOHV� DERYH�� VRPH� NLQG�
RI� FRQVLVWHQW� WUHDWPHQW�RI�DUWLFOHV� DUH� FDOOHG� IRU��
ZKHQ�VKRXOG�WKH\�EH�SDUW�RI�DQ�DOLJQPHQW��ZKHQ�
VKRXOG� WKH\� EH� WUHDWHG� DV� GHOHWLRQV�� DQG� ZKHQ�
VKRXOG�WKH\�EH�LJQRUHG��*XLGHOLQHV�WKDW�VXSSRUW�D�
VSHFLILF�SXUSRVH�RI�ZRUG�DOLJQPHQW�DUH�WKHUHIRUH�
H[WUHPHO\�LPSRUWDQW�WR�JXDUDQWHH�FRQVLVWHQF\�DQG�
YDOLG�GDWD�DFURVV�D�ZKROH�DOLJQPHQW�SURMHFW���

���� (YDOXDWLRQ�

,Q�D�VPDOO�H[SHULPHQW� WKH�VSHHG�DQG�FRQVLVWHQF\�
RI�IRXU�,
/LQN�XVHUV�ZHUH�PHDVXUHG��$OO�VXEMHFWV�
ZHUH� IDPLOLDU�ZLWK� WKH� V\VWHP� WKRXJK� WKH�JXLGH�
OLQHV� WR� EH� IROORZHG� ZHUH� H[SODLQHG� DQG� GLV�
FXVVHG�LQ�D�SULRU�VHVVLRQ�RI�RQO\�WZHQW\�PLQXWHV��
7KH� QXPEHU� RI� FUHDWHG� DOLJQPHQWV� SHU� VXEMHFW�
DQG� PLQXWH� YDULHG� EHWZHHQ� ����� DQG� ����� ZLWK�
����� DV� D� PHDQ�� ������ RI� WKH� DOLJQPHQWV� ZHUH�
FRPPRQ� WR� DOO� VXEMHFWV�� ,I� QXOO� OLQNV� ZHUH� LJ�
QRUHG�� WKHVH� VKRZLQJ� WKH� JUHDWHVW� YDULDWLRQ��
DJUHHPHQW� URVH� WR� ������ IRU� WKH� WKUHH� VXEMHFWV�
WKDW�ZHUH�PRVW�FRQVLVWHQW��'HWDLOV�RQ�WKLV�HYDOXD�
WLRQ� H[SHULPHQW� FDQ� EH� IRXQG� LQ� 0HUNHO� HW� DO��
��������

�� ([WHQVLRQV�WR�,
/LQN�

7KH� FXUUHQW� YHUVLRQ� RI� ,
/LQN� LV� D� VWDQG�DORQH�
ZRUG� DOLJQPHQW� WRRO� WKDW� SURSRVHV� WRNHQ� OLQNV�
DQG�LQWHUDFWV�ZLWK�WKH�XVHU��7R�LPSURYH�VSHHG�ZH�
DUH� FXUUHQWO\� DGGLQJ� D� IXOO\� DXWRPDWLF� PRGH� WR�
WKH�V\VWHP��7KH�RXWSXW�IURP�WKH�DXWRPDWLF�PRGH�
FDQ� WKHQ� EH� UHYLHZHG� E\� WKH� XVHU� LQWHUDFWLYHO\�
7KH� XVHU� ZLOO� JR� WKURXJK� D� VXEVHW� RI� WKH� DXWR�
PDWLFDOO\� JHQHUDWHG� OLQNV� �IRU� H[DPSOH� WKH� ILUVW�
��� VHQWHQFH� SDLUV�� DQG� WKHQ� WKH� DXWRPDWLF� FRP�
SRQHQW� ZLOO� WDNH� RYHU� DJDLQ� DQG� UH�DOLJQ� HYHU\�
WKLQJ�WKDW�KDV�QRW�EHHQ�YHULILHG�E\�WKH�XVHU��ZLWK�
WKH�DLG�RI� WKH�QHZ� LQIRUPDWLRQ� VWRUHG� LQ� WKH�G\�
QDPLF�UHVRXUFHV���
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