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$%675$&7�
:H�SUHVHQW�%XOOVH\H��D�QRYHO�WDFWLOH�XVHU�LQWHUIDFH�IRU�FDUU\LQJ�RXW�
HQWHUWDLQPHQW�� DQG� LQIRUPDWLRQ�UHODWHG� WDVNV� LQ� DQ� H\HV�EXV\�
HQYLURQPHQW�VXFK�DV�D�PRYLQJ�YHKLFOH��%XOOVH\H�HPSOR\V�VWDQGDUG�
UHVLVWLYH� RU� FDSDFLWLYH� WRXFKVFUHHQV� RU� WRXFKSDGV�� EXW� LQ� D�
UDGLFDOO\� VLPSOLILHG� IRUP�� ,Q� D� WUDGLWLRQDO� WRXFK�EDVHG� V\VWHP��
LQSXWV� PXVW� EH� FDUULHG� RXW� DW� SDUWLFXODU� ;<� FRRUGLQDWHV�
FRUUHVSRQGLQJ� WR� SDUWLFXODU� RQ�VFUHHQ� ZLGJHWV�� %XOOVH\H� LQSXW�
JHVWXUHV�� E\� FRQWUDVW�� PD\� EH�PDGH� RQ� WKH� HQWLUH� VXUIDFH� RI� WKH�
WRXFKVFUHHQ� RU� WRXFKSDG� ZLWKRXW� UHJDUG� WR� ZLGJHWV¶� ORFDWLRQ�� ,W�
FDQ� WKHUHE\� HQDEOH� WRXFK� DSSOLFDWLRQV� WKDW� UHTXLUH� QR� YLVXDO�
WDUJHWLQJ�� DQ� DSSURDFK� WKDW� PD\� EH� SUHIHUDEOH� WR� WUDGLWLRQDO�
YLVXDOO\�LQWHQVLYH� WRXFK� DSSOLFDWLRQV� ZKHQ� FRQVLGHULQJ� WKH�
FRQVWUDLQWV� RI� WKH� DXWRPRWLYH� HQYLURQPHQW�� 7KLV� SDSHU� GHVFULEHV�
WKH�%XOOVH\H�DSSURDFK�DQG�D�SURWRW\SH�V\VWHP�EXLOW�ZLWK�%XOOVH\H��

&DWHJRULHV�DQG�6XEMHFW�'HVFULSWRUV�
+�����>8VHU�,QWHUIDFHV@��,QSXW�GHYLFHV�DQG�VWUDWHJLHV�

*HQHUDO�7HUPV�
'HVLJQ��+XPDQ�)DFWRUV��

.H\ZRUGV�
7RXFKVFUHHQV�� WRXFKSDGV�� ORZ�DWWHQWLRQ� LQWHUIDFHV�� JHVWXUDO�
LQWHUIDFHV�

�� ,1752'8&7,21�
7RXFKVFUHHQ� LQWHUIDFHV� KDYH� EHFRPH� XELTXLWRXV� VLQFH� WKH� �����
LQWURGXFWLRQ� RI� WKH� ODQGPDUN� $SSOH� L3KRQH�� 7KHLU� IXQGDPHQWDO�
DGYDQWDJH�LV�WKH�FRPELQDWLRQ�RI�LQIRUPDWLRQ�SUHVHQWDWLRQ��RXWSXW��
DQG�LQIRUPDWLRQ�PDQLSXODWLRQ��LQSXW��LQWR�D�VLQJOH�XQLILHG�DUHD��DV�
RSSRVHG� WR� UHTXLULQJ� WZR� VHSDUDWH� DUHDV�� ZLWK� WKH� VFUHHQ� IRU�
RXWSXW�DQG�SK\VLFDO�ZLGJHWV�IRU�LQSXW��$�WRXFKVFUHHQ¶V�YLUWXDO�RQ�
VFUHHQ�ZLGJHWV�FDQ�EH�DUUDQJHG�DQ�LQILQLWH�QXPEHU�RI�ZD\V�WR�VXLW�
DQ\� SDUWLFXODU� DSSOLFDWLRQ�� DQG� QHZ� ZLGJHWV� FDQ� EH� LQYHQWHG� WR�
PHHW�QHZ�QHHGV���

$� SUHUHTXLVLWH� IRU� WKH� GLUHFW� WDFWLOH� PDQLSXODWLRQ� RI� WKHVH� RQ�
VFUHHQ�ZLGJHWV�� KRZHYHU�� LV� WKH� DELOLW\� WR� VHH� WKHVH�ZLGJHWV�� DQG�
IXUWKHUPRUH��WR�NHHS�WKHVH�ZLGJHWV�LQ�VLJKW�IRU�ORQJ�HQRXJK�VR�WKDW�
WKH� WLS�RI� WKH�ILQJHU�PD\�EH�EURXJKW�LQWR�FRQWDFW�ZLWK�D�ZLGJHW¶V�
RSHUDEOH�DUHD��D�SURFHVV�NQRZQ�DV�WDUJHWLQJ��

,Q� FHUWDLQ� RSHUDWLQJ� HQYLURQPHQWV� VXFK� DV� D� PRYLQJ� YHKLFOH��
QHLWKHU� RI� WKHVH� SUHUHTXLVLWHV� FDQ� EH� WDNHQ� IRU� JUDQWHG�� 7KH�

GULYHU¶V� H\HV� DQG� KDQGV� DUH� RFFXSLHG� ZLWK� KHU� SULPDU\� WDVN²
VDIHO\� RSHUDWLQJ� WKH� YHKLFOH²DQG� VKH� PD\� RQO\� VHOHFWLYHO\� DQG�
EULHIO\� DWWHQG� WR� VHFRQGDU\� WDVNV� �RSHUDWLQJ� ZLQGVKLHOG� ZLSHUV��
WXUQ� VLJQDOV�� HWF��� DQG� WHUWLDU\� WDVNV� �RSHUDWLQJ� LQ�YHKLFOH�
LQIRUPDWLRQ� V\VWHPV�� RU� ,9,6���� 7KLV� DZDUHQHVV� KDV� EHHQ�
HVWDEOLVKHG� LQ�KXPDQ� IDFWRUV� DQG�+&,�FLUFOHV� IRU�PDQ\�\HDUV�� ,Q�
WKHLU� ����� UHSRUW�� IRU� H[DPSOH�� >�@� %XUQHWW� HW� DO�� QRWHG� WKDW�
³GULYHU�V\VWHP� LQWHUDFWLRQV� VKRXOG� PDNH� PLQLPDO� XVH� RI� WKH�
KXPDQ�YLVXDO� VHQVH�´� DQG� WKH\� FDOO� RXW� WRXFKVFUHHQ� LQWHUIDFHV�DV�
SDUWLFXODUO\� SUREOHPDWLF� EHFDXVH� RI� WKHLU� QHHG� IRU� WDUJHWLQJ� DQG�
WKHLU�³EDVLF�ODFN�RI�WDFWLOH�DQG�NLQHVWKHWLF�IHHGEDFN�´�

:KLOH�JUHDW� VWULGHV�KDYH�EHHQ�PDGH� UHFHQWO\� LQ�EULQJLQJ� WDFWLOLW\�
WR� WRXFKVFUHHQV� �H�J��� >��@>��@>��@��� WKLV� SDSHU� IRFXVHV� RQ� D�
VLPSOHU�� FKHDSHU� WHFKQLTXH� WKDW� GUDVWLFDOO\� UHGXFHV� WKH� YLVXDO�
PRWRU� GHPDQG� RI� WRXFKVFUHHQV� E\� UHPRYLQJ� WKH� WDUJHWLQJ� SKDVH�
IURP�WKH�WRXFK�LQWHUDFWLRQ�HQWLUHO\��$IWHU�D�EULHI�ORRN�DW�WKH�UHODWHG�
VWDQGDUGV� DQG� OLWHUDWXUH�� ZH� ZLOO� GHVFULEH� RXU� ³RQH� ELJ� WDUJHW´�
WHFKQLTXH� IRU� WRXFKVFUHHQV� DQG� WRXFKSDGV�� ZKLFK� ZH� FDOO�
%XOOVH\H�� DQG� H[SODLQ� KRZ� ZH� LQWHJUDWHG� LW� LQWR� DQ� LQWHUDFWLYH�
SURWRW\SH��

�� 5(/$7('�:25.�
��� 6WDQGDUGV�
,QGXVWULDO�DQG�UHJXODWRU\�RUJDQL]DWLRQV�KDYH�FUHDWHG�VWDQGDUGV�WKDW�
DGGUHVV� WKH� SRWHQWLDOO\� GLVWUDFWLQJ� HIIHFWV� RI� PDQXDO�YLVXDO�
LQWHUDFWLRQ�ZLWK�,9,6��7KH�$OOLDQFH�RI�$XWRPRELOH�0DQXIDFWXUHUV�
�$$0��'ULYHU�)RFXV�7HOHPDWLFV�ZRUNLQJ�JURXS�VWDWHV�LQ�WKH������
HGLWLRQ� RI� LWV� JXLGHOLQHV� >�@� WKDW� ³>V@\VWHPV�ZLWK� YLVXDO� GLVSOD\V�
VKRXOG�EH�GHVLJQHG�VXFK�WKDW�WKH�GULYHU�FDQ�FRPSOHWH�WKH�GHVLUHG�
WDVN�ZLWK�VHTXHQWLDO�JODQFHV�WKDW�DUH�EULHI�HQRXJK�QRW�WR�DGYHUVHO\�
DIIHFW�GULYLQJ�´�7KH�-DSDQ�$XWRPRELOH�0DQXIDFWXUHUV�$VVRFLDWLRQ�
�-$0$�� QRWHV� WKDW� ³GULYHUV� PXVW� EH� DEOH� WR� VKLIW� WKHLU� YLVXDO�
DWWHQWLRQ�WR�WKH�IRUZDUG�ILHOG�ZKHQHYHU�QHFHVVDU\´�>��@��7KH�8�6��
'HSDUWPHQW� RI� 7UDQVSRUWDWLRQ� LQFRUSRUDWHG� DVSHFWV� RI� WKH� $$0�
DQG� -$0$� GRFXPHQWV� LQWR� WKHLU� UHFHQWO\�LVVXHG� JXLGHOLQHV� WR�
PDQXIDFWXUHUV� RQ� GULYHU� GLVWUDFWLRQ� >�@�� DQG� WKH� (XURSHDQ�
&RPPLVVLRQ�KDV�LQ�WKH�SDVW�LVVXHG�VLPLODU�JXLGHOLQHV�>�@���

��� 5HVHDUFK�
0DQ\� UHVHDUFKHUV� KDYH� H[SHULPHQWHG� ZLWK� WRXFK� DQG� JHVWXUDO�
LQWHUIDFHV� WR� ,9,6��+HUH�ZH�ZLOO� GLVFXVV�RQO\� D�KDQGIXO� RI� WKHVH�
ZRUNV� WKDW� VWULNH� XV� DV� KDYLQJ� WKH� PRVW� LQ� FRPPRQ� ZLWK� WKH�
%XOOVH\H�V\VWHP���

�����������������������������������������������������������������
�� ,Q� VRPH� IRUPXODWLRQV�� WKH� RSHUDWLRQ� RI� VLJQDOV�� ZLSHUV�� HWF�� LV�
OXPSHG�LQ�ZLWK�VWHHULQJ�DQG�DFFHOHUDWLRQ�EUDNLQJ�DV�WKH�GULYHU¶V�
SULPDU\� WDVN�� OHDYLQJ� ,9,6� RSHUDWLRQ� WR� EH� ODEHOHG� DV� WKH�
VHFRQGDU\�WDVN��6HH�>��@�IRU�PRUH�LQIRUPDWLRQ��

&RS\ULJKW�KHOG�E\�DXWKRU�V��
$XWRPRWLYH8,
����2FWREHU���±����3RUWVPRXWK��1+��86$��
$GMXQFW�3URFHHGLQJV��
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$OSHUQ� DQG�0LQDUGR� FRQGXFWHG� D� GULYLQJ� VLPXODWLRQ� H[SHULPHQW�
XVLQJ� JHVWXUHV� IRU� PDS�� DQG� HQWHUWDLQPHQW�UHODWHG� ,9,6� FRQWURO�
>�@�� 7KHLU� VLPSOLILFDWLRQ� RI� WKH� JHVWXUDO� YRFDEXODU\� LQWR�
GLUHFWLRQDO� JHVWXUHV� �XS�� GRZQ�� ULJKW�� OHIW�� DQG� QXPEHUV� ��� ±� ���
PLUURUV� %XOOVH\H¶V� XVH� RI� RQO\� WKH� FDUGLQDO� GLUHFWLRQV� IRU� LWV�
VZLSHV��
,Q� WKHLU� SLH7RXFK�SURWRW\SH��(FNHU� HW� DO�� DGDSW� SLH�PHQXV� WR� WKH�
DXWRPRWLYH� WRXFKVFUHHQ� FRQWH[W� >�@�� 2QH� DGDSWDWLRQ� WKDW� WKH\�
PDNH� LV� WKDW� WKH�VZLSHV�XVHG� WR�VHOHFW�SLH�³VOLFHV´�PD\�WHUPLQDWH�
DQ\ZKHUH� RQ� WKH� VFUHHQ�� 7KH� VDPH� KROGV� WUXH� IRU� %XOOVH\H¶V�
QDYLJDWLRQDO�VZLSHV��
%DFK�HW�DO��H[SORUH�XVLQJ�ZKROH�WRXFKSDG�JHVWXUHV�VLPLODU�WR�RXUV�
IRU� WKH� FRQWURO� RI� PXVLF� SOD\EDFN� >�@�� 7KHLU� VXEMHFWV� IRXQG� WKH�
JHVWXUDO� LQWHUIDFH� ³SOHDVDQW� DQG� OHVV� GHPDQGLQJ� DQG� GLVWUDFWLQJ´�
WKDQ� D� FRQYHQWLRQDO� WDUJHW�RULHQWHG� WRXFKVFUHHQ� DQG� D� WDFWLOH�
�SXVKEXWWRQ�� LQWHUIDFH�� DQG� VXEMHFWV� PDGH� WKH� IHZHVW� ODWHUDO�
FRQWURO� HUURUV� DQG� WKH� IHZHVW�PHGLXP�� DQG� ORQJ�GXUDWLRQ� �!���V�
VHFRQGV�DQG�!�V��UHVSHFWLYHO\��JODQFHV�DZD\�IURP�WKH�URDG�ZKLOH�
XVLQJ�WKH�JHVWXUDO�DSSURDFK��

��� &RPPHUFLDO�'HSOR\PHQWV�
:KLOH�$XGL¶V�00,�7RXFK�>�@�IHDWXUHV�DQ�DEVROXWH�WRXFKSDG�LQ�LWV�
FHQWHU� FRQVROH� LQ� FRPELQDWLRQ�ZLWK� D�PXOWLIXQFWLRQ� URWDU\�NQRE��
ZH� DUH� QRW� DZDUH� RI� DQ\� DXWRPRELOH� PDQXIDFWXUHUV� WKDW� XVH� D�
WDUJHWLQJ�IUHH� WRXFKVFUHHQ�RU�D� UHODWLYH� WRXFKSDG�LQ� WKHLU�KXPDQ�
PDFKLQH�LQWHUIDFHV��+0,V����
7KH�FORVHVW�DQDORJ� WR�%XOOVH\H¶V�³ZKROH�VFUHHQ�DV� WDUJHW´�GHVLJQ�
FRPHV�IURP�WKH�VPDUWSKRQH�ZRUOG��LQ�SDUWLFXODU�WKH�SKRWR�EURZVHU�
DQG�&RYHU�)ORZ�PXVLF�EURZVHU�>�@�WKDW�DUH�IRXQG�RQ�L3KRQH�DQG�
L3RG� 7RXFK� GHYLFHV� �PRVW� $QGURLG� SKRQHV� KDYH� D� YHU\� VLPLODU�
SKRWR� EURZVHU��� :H� ZLOO� H[SODLQ� EHORZ� ZKDW� GLVWLQJXLVKHV�
%XOOVH\H�IURP�WKHVH�LPSOHPHQWDWLRQV��

�� 7+(�%8//6(<(�728&+�,17(5)$&(�
7KH�FHQWUDO� LGHD�EHKLQG�%XOOVH\H� LV� WKDW� WKH�HQWLUH�VXUIDFH�RI� WKH�
WRXFKVFUHHQ�RU�WRXFKSDG�DFWV�DV�RQH�ODUJH�LQSXW�WDUJHW�UDWKHU�WKDQ�
D�FROOHFWLRQ�RI�YDULRXV�LQSXW�WDUJHWV�ZLWK�YDULRXV�SUHGHILQHG�DFWLYH�
DUHDV��
6ZLSHV� LQ� GLIIHUHQW� GLUHFWLRQV� DUH� PDSSHG� WR� GLIIHUHQW� GLVFUHWH�
DFWLRQV�� )RU� H[DPSOH�� LQ� RXU� FXUUHQW� SURWRW\SH� �ZKLFK� ZLOO� EH�
GHVFULEHG�LQ�PRUH�GHWDLO�EHORZ���D�YHUWLFDO�VZLSH�LQ�WKH�GRZQZDUG�
GLUHFWLRQ� KLJKOLJKWV� WKH� SUHYLRXV� LWHP� LQ� D� FROOHFWLRQ� RI� LWHPV��
ZKHUHDV� D� YHUWLFDO� XSZDUGV� VZLSH� KLJKOLJKWV� WKH� QH[W� LWHP� LQ� D�
FROOHFWLRQ�RI�LWHPV��8QOLNH�FRQYHQWLRQDO�VZLSH�RULHQWHG�LQWHUIDFHV��
ZLWK�%XOOVH\H�RQO\�WKH�GLUHFWLRQ�RI�WKH�VZLSH�PDWWHUV��QRW�LWV�SRLQW�
RI� RULJLQ�� H[WHQW� RU� YHORFLW\�� /LNHZLVH� RQO\� WKH� QXPEHU� DQG�
GXUDWLRQ�RI�WDS�JHVWXUHV�PDWWHUV��QRW�WKHLU�;<�FRRUGLQDWHV��GLUHFW�
FRRUGLQDWHV� LQ� WKH� FDVH� RI� D� WRXFKVFUHHQ��PDSSHG� FRRUGLQDWHV� LQ�
WKH�FDVH�RI�D�WRXFKSDG���
$�VLQJOH�LWHP�IURP�RQH�RI�WKH�LWHP�FROOHFWLRQV�LV�DOZD\V�LQ�IRFXV��
DQG�VHUYHV�DV�WKH�LPSOLFLW�WDUJHW�RI�WDS�LQSXWV���

�� :+$7�0$.(6�%8//6(<(�
',))(5(17�
��� 7RXFK�6RPHZKHUH�YHUVXV�7RXFK�
$Q\ZKHUH�
&RQYHQWLRQDO� GLUHFW�WRXFK� LQWHUIDFHV� UHTXLUH� WKH� XVHU� WR� WDUJHW�
VSHFLILF� SRLQWV� RU� HQFORVHG� DUHDV� RQ� WKH� WRXFKVFUHHQ�� HDFK� RI�
ZKLFK� KDV� D� JLYHQ� WZR�GLPHQVLRQDO� H[WHQW�� 7\SLFDO� RQ�VFUHHQ�

HOHPHQWV�WKDW�PXVW�EH�PDQLSXODWHG�LQFOXGH�YLUWXDO�EXWWRQV��VOLGHUV��
NQREV�� HWF�� &RQYHQWLRQDO� LQGLUHFW�WRXFK� LQWHUIDFHV� �RIWHQ�
HPSOR\LQJ� WRXFKSDGV�� DIIRUG� PDQLSXODWLRQ� RI� D� VLPLODU� VHW� RI�
ZLGJHWV��W\SLFDOO\�YLD�D�FXUVRU�RU�SRLQWHU�WKDW�VHUYHV�DV�D�SUR[\�IRU�
WKH� XVHU¶V� ILQJHU�� ,QGLUHFW�WRXFK� LQWHUIDFHV� DUH� DOVR� W\SLFDOO\�
SRVLWLRQDO� LQ� QDWXUH�� LQ� WKH� VHQVH� WKDW� D� ILQJHU¶V� SRVLWLRQ� RQ� WKH�
WRXFKSDG�LV�PDSSHG�GLUHFWO\�WR�;<�FRRUGLQDWHV�RQ�WKH�VFUHHQ��>�@�
LV�D�QRWDEOH�H[FHSWLRQ�LQ�WKH�DXWRPRWLYH�UHDOP�����
0DQLSXODWLQJ� ZLGJHWV� XVLQJ� HLWKHU� RI� WKHVH� IRUPV� RI� WRXFK�
LQWHUIDFH� UHTXLUHV� D� YLVXDOO\�LQWHQVLYH� WDUJHWLQJ� SURFHVV�� XVHUV�
PXVW�FRQWLQXDOO\�IRFXV�RQ�WKH�VFUHHQ�DV�WKH\�JXLGH�WKHLU�ILQJHU�RU�
WKHLU�FXUVRU�WRZDUGV�WKH�ZLGJHW�RI�LQWHUHVW��
%XOOVH\H� FRPSOHWHO\� UHPRYHV� WKLV� YLVXDOO\� LQWHQVLYH� WDUJHWLQJ�
SURFHVV��EHFDXVH�WKH�XVHU�QHYHU�QHHGV�WR�DFWLYDWH�VSHFLILF�DUHDV�RU�
ZLGJHWV�RQ�WKH�VFUHHQ��$OO�RSHUDWLRQV�FDQ�EH�FDUULHG�RXW�E\�VZLSH�
JHVWXUHV�DQG�WDSV�DQ\ZKHUH�RQ�WKH�HQWLUH�VXUIDFH�RI�WKH�VFUHHQ�RU�
WRXFKSDG�� 7KLV� PHDQV� WKDW� XVHUV� FDQ� RSHUDWH� WKH� DSSOLFDWLRQ�
ZLWKRXW� ORRNLQJ� DW� WKH� VFUHHQ� LWVHOI�� RU�ZLWK� RQO\� WKH� EULHIHVW� RI�
JODQFHV� WR�DVFHUWDLQ� WKH� UHVXOW�RI�D� VZLSH�RU� WDS��6SRNHQ�RU�QRQ�
VSHHFK�DXGLR�IHHGEDFN�PD\�EH�XVHG�WR�UHGXFH�RU�REYLDWH�WKH�QHHG�
IRU�HYHQ�WKHVH�EULHI�JODQFHV���
7KLV� PDNHV� IRU� D� PRUH� URXJK�DQG�UHDG\� IODYRU� RI� WRXFK�
LQWHUDFWLRQ�� 8VHUV� FDQ� YDJXHO\� ³SDZ� DW´� WKH� LQWHUDFWLRQ� VXUIDFH�
ZKLOH�IRFXVLQJ�PRVW�RI�WKHLU�DWWHQWLRQ�RQ�WKH�SULPDU\�GULYLQJ�WDVN��

��� &RQWLQXRXV�YHUVXV�'LVFUHWH�6ZLSHV�
6PDUWSKRQHV�� ZLWK� WKHLU� OLPLWHG� VFUHHQ� UHDO� HVWDWH�� KDYH�
QHFHVVLWDWHG�GHVLJQV�WKDW�PD[LPL]H�ZRUNLQJ�DUHD�E\�LQ�VRPH�FDVHV�
HVFKHZLQJ�FRQYHQWLRQDO�ZLGJHWV��EXWWRQV��OLVWV��HWF���DQG�DOORZLQJ�
WKH� XVHU� WR� LQWHUDFW� GLUHFWO\� ZLWK� WKH� FRQWHQW� LWVHOI�� IRU� H[DPSOH�
ZLWK�DOEXP�DUW�RU�ZLWK�SKRWRV��,Q�WKH�L26�YHUVLRQ�RI�&RYHU�)ORZ��
RQH� FDQ� LVVXH� WKH� VDPH� URXJK� VZLSH�JHVWXUHV�ZH�PDNH�XVH�RI� LQ�
%XOOVH\H�� +RZHYHU� WKHUH� DUH� WZR� LPSRUWDQW� GLIIHUHQFHV� WKDW� ZH�
IHHO�PDNH�%XOOVH\H�PRUH�VXLWDEOH�IRU�WKH�DXWRPRWLYH�FRQWH[W��
)LUVWO\��D�VORZ�GUDJ�RU�VZLSH�DFURVV�D�JLYHQ�GLVWDQFH�RQ�WKH�&RYHU�
)ORZ� VFUHHQ� WUDYHUVHV� D� GLIIHUHQW� QXPEHU� RI� LWHPV� WKDQ� D� IDVW�
VZLSH� DFURVV� WKH� VDPH� GLVWDQFH��7KH� H[DFW� QXPEHU� RI� LWHPV� WKDW�
KDYH�EHHQ� WUDYHUVHG�LV�QRW�DEOH�WR�EH�GHGXFHG�ZLWKRXW�ORRNLQJ�DW�
WKH� VFUHHQ� WR� REVHUYH� KRZ�PDQ\� SDVV� WKURXJK� WKH� FHQWUDO� IRFDO�
IUDPH��6LPLODUO\��D�VKRUW�GLVWDQFH�VZLSH�WUDYHUVHV�IHZHU�LWHPV�WKDQ�
D�VZLSH�RYHU�D�ORQJHU�GLVWDQFH��,Q�%XOOVH\H��E\�FRQWUDVW��ERWK�IDVW�
DQG� VORZ� VZLSHV� RYHU� ERWK� VKRUW� GLVWDQFHV� DQG� ORQJHU� GLVWDQFHV�
UHVXOW� LQ� WKH� WUDYHUVDO� RI� H[DFWO\� RQH� LWHP�� ,Q� RWKHU� ZRUGV�� RXU�
VZLSH� LV� D� GLVFUHWH� QDYLJDWLRQ� RSHUDWLRQ�� LQFUHPHQWLQJ� RU�
GHFUHPHQWLQJ� D� SRVLWLRQDO� FRXQWHU� E\�RQH��$�&RYHU�)ORZ� VZLSH��
RQ� WKH� RWKHU� KDQG�� LV� D� FRQWLQXRXV� RSHUDWLRQ�� PRYLQJ� WKH�
SRVLWLRQDO� FRXQWHU� VRPH� QXPEHU� RI� LWHPV� IRUZDUG� RU� EDFNZDUG��
ZKHUH� WKDW� QXPEHU� GHSHQGV� RQ� WKH� YHORFLW\� DQG�RU� H[WHQW� RI� WKH�
JHVWXUH���

��� 6LQJOH�7DUJHW��1R�([FHSWLRQV��
7KH� VHFRQG� GLIIHUHQFH� LV� WKDW�� LQ� DGGLWLRQ� WR� WKH� VZLSH� JHVWXUHV��
WKH�&RYHU�)ORZ�DQG�SKRWR�EURZVHU�DSSOLFDWLRQV�IHDWXUH�GHGLFDWHG�
DUHDV�RQ�WKH�VFUHHQ�WKDW�PD\�EH�WDSSHG�WR�SHUIRUP�FHUWDLQ�VSHFLDO�
DFWLRQV�� VXFK� DV� WKH� µL¶� LFRQ� LQ� WKH� ORZHU� ULJKW� KDQG� FRUQHU� RI�
&RYHU� )ORZ�ZKLFK� FKDQJHV� WKH� IRFDO� LWHP¶V� GLVSOD\� IURP� DOEXP�
DUW�WR�D�WUDFN�OLVWLQJ��7DSSLQJ�WKH�DOEXP�DUW�LQ�IRFXV�GRHV�WKH�VDPH�
WKLQJ��DQG�WDSSLQJ�DQRWKHU�DOEXP�RXWVLGH�RI�WKH�IRFDO�IUDPH�EULQJV�
WKDW�DOEXP�LQWR�IRFXV��$�%XOOVH\H�DSSOLFDWLRQ�KDV�QR�VXFK�VSHFLDO�
RQ�VFUHHQ� WDUJHWV� IRU� WDSSLQJ�� WKH� HQWLUH� LQSXW� VXUIDFH� LV� RQH�ELJ�
WDUJHW�� 6LPLODUO\�� WKHUH� DUH� ORFDWLRQV� RQ� WKH� &RYHU� )ORZ� VFUHHQ�
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ZKLFK�� LI� FKRVHQ� DV� WKH� RULJLQ� RI� WKH� VZLSH�� FDXVH� WKH� VZLSH� WR�
KDYH�QR�HIIHFW��IRU�H[DPSOH�WKH�VWDWXV�EDU�DW�WKH�WRS�RI�WKH�VFUHHQ��
2XU� V\VWHP�KDV� QR� VXFK� ³GHDG� ]RQHV�´� WKH� HQWLUH� VXUIDFH� FDQ�EH�
HPSOR\HG�IRU�DQ\�JHVWXUH�DW�DQ\�WLPH���

�� 352727<3(��
,Q� UHFHQW� PRQWKV� ZH� KDYH� EXLOW� DQ� LQWHUDFWLYH� SURWRW\SH� WKDW�
HPSOR\V� %XOOVH\H� DV� LWV� WDFWLOH� LQWHUIDFH�� 'UDJRQ� 'ULYH��
'HPRQVWUDWRU� �'''�� LV� WKH� UHIHUHQFH� LPSOHPHQWDWLRQ� IRU�
1XDQFH¶V� UHFHQWO\�DQQRXQFHG� 'UDJRQ� 'ULYH�� 3ODWIRUP�� ,W� LV� D�
PXOWLPRGDO��YRLFH���WRXFK��FRQWHQW�VHDUFK�DSSOLFDWLRQ�ZKRVH�*8,�
UXQV� RQ� :HE.LW�HQDEOHG� PRELOH� EURZVHUV� DQG� RQ� WKH� *RRJOH�
&KURPH�EURZVHU�IRU�:LQGRZV�3&V���

��� ,QGH[HG�1DYLJDWLRQ�,QWHUDFWLRQV�
$V� H[SODLQHG� DERYH�� VZLSHV� LQ� %XOOVH\H� DUH� GLVFUHWH�� UHODWLYH�
HYHQWV� UDWKHU� WKDQ� FRQWLQXRXV�� DEVROXWH� LQSXWV�� $V� VXFK�� '''�
IHDWXUHV� DQ� LQGH[�RULHQWHG� QDYLJDWLRQDO� SDUDGLJP�� +RUL]RQWDO�
VZLSHV� FDXVH� WKH� YDULRXV� FRQWHQW� GRPDLQV� WR� VOLGH� LQWR� YLHZ��
RFFXS\LQJ� WKH� ZKROH� VFUHHQ�� '''� GRPDLQV� LQFOXGH� 'LUHFWLRQV��
0XVLF�� 1HZV�� 3KRQH��0HVVDJHV� DQG� 6HWWLQJV�� WKH� ODWWHU� WKUHH� RI�
ZKLFK�KDYH�RQO\�VDPSOH�FRQWHQW� LQ� WKLV�SURWRW\SH��DOWKRXJK�WKH\�
DUH�VXSSRUWHG�E\�WKH�XQGHUO\LQJ�'UDJRQ�'ULYH��3ODWIRUP���:LWKLQ�
HDFK�RI�WKHVH�GRPDLQV�LV�D�IODW��L�H���QRQ�KLHUDUFKLFDO��OLVW�RI�LWHPV��
WKH� FRQWHQW� RI�ZKLFK� GHSHQGV� RQ� WKH� FXUUHQW� VHDUFK� WHUP�V�²RU�
ODFN�WKHUHRI²LQ�WKH�JLYHQ�GRPDLQ��
)RU� H[DPSOH�� LQ� WKH� VFUHHQVKRW� FRPSRVLWH� VKRZQ� LQ�)LJXUH���� DW�
FHQWHU� ZH� VHH� WKH�0XVLF� GRPDLQ� DIWHU� WKH� XVHU� KDV� VHDUFKHG� E\�
YRLFH�IRU�$UW�%ODNH\�WUDFNV�� ,I�WKH�XVHU�VZLSHG�IURP�OHIW�WR�ULJKW��
VKH�ZRXOG�DFWLYDWH�WKH�'LUHFWLRQV�GRPDLQ�DV�GHSLFWHG�DW�OHIW��,I�WKH�
XVHU�LQVWHDG�VZLSHG�IURP�ULJKW�WR�OHIW�ZKLOH�WKH�0XVLF�GRPDLQ�ZDV�
VKRZLQJ��VKH�ZRXOG�EH�WDNHQ�WR�WKH�1HZV�GRPDLQ��,Q�WKDW�GRPDLQ��
LI� QR� VHDUFK� WDNHQ� SODFH� \HW� VKH� VHHV� WKH� PRVW� UHFHQW� KHDGOLQHV�
IURP�KHU�QHZV�IHHG��ZH�KDYH�D�FRQWHQW� OLFHQVLQJ�DJUHHPHQW�ZLWK�
7LPH�:DUQHU
V�(QWHUWDLQPHQW�:HHNO\�(:�FRP���
:LWKLQ� D� JLYHQ� GRPDLQ�� WKH� XVHU� VZLSHV� YHUWLFDOO\� WR� PRYH�
IRUZDUG�DQG�EDFNZDUG�ZLWKLQ�WKH�FXUUHQW�VHDUFK�ILOWHU¶V�UHVXOW�OLVW��
VZDSSLQJ� LWHPV� LQWR� DQG� RXW� RI� WKH� FHQWUDO� IRFDO� SDQH�� RQH� LWHP�
SHU�VZLSH��

7H[W�WR�VSHHFK� �776�� EDVHG� DXGLWRU\� IHHGEDFN� LQGLFDWHV� WR� WKH�
XVHU� WKDW� WKH� V\VWHP� KDV� SURFHVVHG� D� JLYHQ� QDYLJDWLRQDO� VZLSH�
LQSXW�� $IWHU� KRUL]RQWDO� VZLSHV�� WKH� QDPH� RI� WKH� QHZO\� DFWLYH�
GRPDLQ� LV� SOD\HG� DORQJ� ZLWK� DQ\� FXUUHQWO\� DFWLYH� ILOWHU�� $IWHU�
YHUWLFDOO\� VZLSLQJ� WR� DFWLYDWH� WKH� QH[W� RU� SUHYLRXV� LWHP� LQ� D�
FROOHFWLRQ�� WKH� QHZ� LWHP¶V� WLWOH� LV� UHDG� DORXG� E\� WKH� 776�
V\QWKHVL]HU��,I�D�XVHU�LV�DOUHDG\�DW�WKH�WRS�RU�ERWWRP�RI�WKH�OLVW�DQG�
WULHV� DQ� LQYDOLG� YHUWLFDO� VZLSH�� WKH� V\VWHP�SOD\V� D� ³ERQN´� VRXQG�
HIIHFW� WR� LQGLFDWH� WKDW� LWHP� WUDYHUVDO� LV�QRW�SRVVLEOH��7KHVH� IRUPV�
RI� DXGLWRU\� IHHGEDFN� DUH� HVVHQWLDO� IRU� H\HV�IUHH� RSHUDWLRQ� RI� WKH�
V\VWHP�ZKLOH�GULYLQJ��

��� &RQWH[WXDO�$FWLRQV�DQG�9RLFH�,QSXW�
7KH� YLVXDO� SURPLQHQFH� DQG� OLJKWHU� FRORU� RI� WKH� FHQWUDO� SDQH�
GLIIHUHQWLDWHV� WKH� VHOHFWHG� LWHP�� 7KLV� LWHP� VHUYHV� DV� WKH� LPSOLFLW�
WDUJHW�RI�D�WDS��DV�RSSRVHG�WR�VZLSH��LQSXW��$�VLQJOH�WDS�DQ\ZKHUH�
RQ�WKH�VFUHHQ�RU�WRXFKSDG�FDUULHV�RXW�WKH�GHIDXOW�FRQWH[WXDO�DFWLRQ�
XSRQ� WKH� IRFDO� LWHP�� ,I� WKH� LWHP� LV� D� SRLQW� RI� LQWHUHVW� �32,���
GLUHFWLRQV�WR�WKH�32,�DUH�VKRZQ�DV�D�VZLSH�DEOH�WXUQ�E\�WXUQ�OLVW��
,I�WKH�LWHP�LV�D�VRQJ��WKH�VRQJ�LV�SOD\HG�RU�SDXVHG��,I�WKH�LWHP�LV�D�
QHZV� KHDGOLQH�� 776� SOD\EDFN� RI� WKH� FRUUHVSRQGLQJ� DUWLFOH� LV�
VWDUWHG� RU� SDXVHG�� $� GRXEOH�WDS� SXWV� '''� LQWR� OLVWHQLQJ�PRGH��
ZKHUH� LW�FDQ�DFFHSW�ERWK�FRQWH[WXDO�YRLFH�FRPPDQGV��H�J���³QH[W�
SDUDJUDSK´� ZKHQ� OLVWHQLQJ� WR� QHZV� DUWLFOH� SOD\EDFN�� DQG� JOREDO�
FRPPDQGV�VHDUFKHV� �H�J��� ³GLUHFWLRQV�´� ³PXVLF�´� ³ODWHVW� QHZV� RQ�
%URDGZD\�´� ³SOD\�$UHWKD� )UDQNOLQ�´� ³QDYLJDWH� WR�6WDUEXFNV´���$�
ORQJ�WDS�LQSXW��WDS�DQG�KROG�IRU�PRUH�WKDQ�RQH�VHFRQG��FOHDUV�WKH�
FXUUHQW� VHDUFK�ILOWHU� IURP� WKH� FXUUHQWO\� DFWLYH� GRPDLQ�� UH�
SRSXODWLQJ�WKDW�GRPDLQ¶V�OLVW�ZLWK�LWV�GHIDXOW�FRQWHQW���

�� ',6&866,21�$1'�)8785(�:25.�
$V� WKH�SURFHVVLQJ�SRZHU� DQG� VWRUDJH�FDSDFLW\�RI� ,9,6�FRQWLQXHV�
WR� LPSURYH� DQG� WKHLU� DFFHVV� WR� ,QWHUQHW�EDVHG� FRQWHQW� EHFRPHV�
IDVWHU� DQG�PRUH� XELTXLWRXV�� V\VWHP� GHVLJQHUV� IDFH� D� WUHPHQGRXV�
FKDOOHQJH� LQ� FUHDWLQJ� VDIH� 8,V�� ,Q� RUGHU� WR� NHHS� GLVWUDFWLRQ� ORZ�
DQG� XVHU� VDWLVIDFWLRQ� KLJK�� WKH\�PXVW� FUHDWH� LQWXLWLYH� WHFKQLTXHV�
IRU�VHOHFWLQJ�LQGLYLGXDO�LWHPV�IURP�D�YDVW�XQLYHUVH�RI�SRVVLELOLWLHV�
�WKRXVDQGV�RI�32,�IURP�DQ�RQERDUG�'%��PLOOLRQV�RI�VRQJV�IURP�D�
VWUHDPLQJ�PXVLF� VHUYLFH�� KXQGUHGV� RI� QHZV� IHHGV� IURP�KXQGUHGV�

)LJXUH����%XOOVH\H�VZLSH�LQWHUDFWLRQV�LQ�WKH�'UDJRQ�'ULYH��'HPRQVWUDWRU��LOOXVWUDWHG�IURP�WKH�SHUVSHFWLYH�RI�D�XVHU�LQ�WKH�0XVLF�
VFUHHQ��VZLSH�LFRQV�FRXUWHV\�RI�*HVWXUH:RUNV��ZZZ�JHVWXUHZRUNV�FRP���
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RI�)DFHERRN�IULHQGV��HWF����0DQ\�UHVHDUFKHUV�DQG�SUDFWLWLRQHUV�IHHO�
WKDW�VHDUFK�RULHQWHG�+0,V�PLJKW�DGGUHVV�WKLV�FKDOOHQJH�EHWWHU�WKDQ�
KLHUDUFKLFDO�PHQXV�ZLWK�GHHSO\�QHVWHG�IXQFWLRQV�DQG�LQWHUPLQDEO\�
ORQJ�OLVWV�RI�LWHPV��VHH�>��@�IRU�PRUH�GLVFXVVLRQ�RI�WKLV�SRLQW����

%XOOVH\H�LV�ZHOO�VXLWHG�IRU�VXFK�VHDUFK�FHQWULF�V\VWHP�GHVLJQV��,Q�
IDFW�ZLWKRXW�D�VXLWDEOH�DOSKDQXPHULF�LQSXW�VROXWLRQ�VXFK�DV�UREXVW�
$65� �DV� LQ� '''�� RU� KDQGZULWLQJ� UHFRJQLWLRQ� �FRPLQJ� VRRQ� WR�
'''���D�%XOOVH\H�XVHU�ZRXOG�KDYH�WR�VZLSH�RQFH�SHU�LWHP�LQ�WKH�
XQILOWHUHG�OLVW��D�FRPSOHWHO\�LPSUDFWLFDO�SURVSHFW�RQFH�WKH�OLVW�JHWV�
WR�EH�RYHU����RU����LWHPV�LQ�OHQJWK���

:KHWKHU�%XOOVH\H¶V�PDUULDJH�WR�DOSKDQXPHULF�LQSXW�WHFKQRORJ\�LV�
DFFHSWDEOH�UHPDLQV�WR�EH�VHHQ�DV�ZH�IOHVK�RXW�'''�WR�LQFRUSRUDWH�
PRUH�IHDWXUHV�DQG�WKHUHE\�PRUH�FORVHO\�UHVHPEOH�D�UHDO�SURGXFWLRQ�
,9,6�� &HUWDLQ� GRPDLQV� RI� IXQFWLRQDOLW\�� VXFK� DV� FOLPDWH� FRQWURO��
FOHDUO\� GRQ¶W� OHQG� WKHPVHOYHV� ZHOO� WR� OLVW�EDVHG� UHSUHVHQWDWLRQ��
FDOOLQJ� LQVWHDG� IRU� SK\VLFDO� WDFWLOH� VZLWFKHV� VHSDUDWH� IURP� D�
%XOOVH\H�EDVHG� WRXFKVFUHHQ� RU� WRXFKSDG�� $UH� WKHUH� HQRXJK� RI�
WKHVH�QRQ�OLVW�IULHQGO\�IXQFWLRQV� WR�PDNH� WKH�FDU�GDVKERDUG�D�VHD�
RI� EXWWRQV� DQG� NQREV� MXVW� DV� LQWLPLGDWLQJ� DQG� LPSHQHWUDEOH� DV�
WRGD\¶V� VFUHHQV� EULVWOLQJ� ZLWK� VXEPHQXV� DQG� RSWLRQV"� 2QO\�
IXUWKHU�� PRUH� IXQFWLRQDOO\� FRPSOHWH� LWHUDWLRQV� RI� RXU� SURWRW\SH�
ZLOO�WHOO�XV��

,W� LV� DOVR� H[WUHPHO\� LPSRUWDQW� WR� FRQGXFW� IRUPDO� VLPXODWRU� DQG�
YHKLFOH�EDVHG�XVDELOLW\�WHVWLQJ�RI�'''�RU�RWKHU�V\VWHPV�EXLOW�ZLWK�
%XOOVH\H�� &DQ� ZH� HPSLULFDOO\� REVHUYH� WKH� SUHVXPHG� EHQHILWV� WR�
H\HV�RQ�URDG� WLPH� WKDW� FRPH� IURP� %XOOVH\H¶V� QR�WDUJHWLQJ�
UHTXLUHG� H\HV�IUHH� RSHUDELOLW\"� ,V� WKH� DEVROXWH� WLPH� UHTXLUHG� IRU�
WKH� VZLSHV� DQG� WDSV� LQ� D� %XOOVH\H� VHDUFK� LQWHUDFWLRQ� JUHDWHU� RU�
OHVVHU� WKDQ� IRU� D� FRPSDUDEOH� VHDUFK� LQWHUDFWLRQ� ZLWK� D�
FRQYHQWLRQDO� FRRUGLQDWH�RULHQWHG� WRXFKVFUHHQ"� ,I� %XOOVH\H�
LQWHUDFWLRQ� WLPHV� DUH� LQGHHG� ORQJHU�� PLJKW� WKLV� SHUFHLYHG�
GLVDGYDQWDJH� EH� RXWZHLJKHG� E\�EHWWHU� ODWHUDO� DQG�RU� ORQJLWXGLQDO�
YHKLFOH� FRQWURO� LQ� WKH�%XOOVH\H� FDVH�� RU� E\� IHZHU�PLVVHG� VWLPXOL�
�VD\��WKH�EUDNH�OLJKWV�RI�D�OHDG�YHKLFOH�LQ�D�IROORZLQJ�WDVN�"�7KHVH�
DUH�TXHVWLRQV�RQO\�SURSHUO\�GHVLJQHG�H[SHULPHQWV�FDQ�DQVZHU���

�� $&.12:/('*(0(176�
0DQ\� WKDQNV� WR� 7LP� /\QFK�� 9LFWRU� &KHQ�� 6ODZHN� -DURV]�� 5LFN�
0HJOH\�DQG�/DUV�.|QLJ�IRU� WKHLU�KHOS�ZLWK� WKH�UHILQHPHQW�RI� WKH�
%XOOVH\H�FRQFHSW�DQG�WKH�GHYHORSPHQW�RI�WKH�SURWRW\SH��

�� 5()(5(1&(6�
>�@ $OSHUQ��0��DQG�0LQDUGR��.��������'HYHORSLQJ�D�FDU�JHVWXUH�

LQWHUIDFH�IRU�XVH�DV�D�VHFRQGDU\�WDVN��,Q�&+,�
���H[WHQGHG�
DEVWUDFWV�RQ�+XPDQ�IDFWRUV�LQ�FRPSXWLQJ�V\VWHPV��&+,�($�

�����$&0��1HZ�<RUN��1<��86$�����������
'2, ����������������������
KWWS���GRL�DFP�RUJ������������������������

>�@ $XGL�$��00,�7RXFK��
KWWS���ZZZ�DXGLXVD�FRP�XV�EUDQG�HQ�PRGHOV�D��H[SORUH�D�B
PPL�KWPO�

>�@ %DFK��.�0���-DHJHU��0��*���6NRY��0��%���DQG�7KRPDVVHQ��1��
*��������<RX�FDQ�WRXFK��EXW�\RX�FDQ
W�ORRN��LQWHUDFWLQJ�ZLWK�
LQ�YHKLFOH�V\VWHPV��,Q�3URFHHGLQJV�RI�WKH�WZHQW\�VL[WK�DQQXDO�
6,*&+,�FRQIHUHQFH�RQ�+XPDQ�IDFWRUV�LQ�FRPSXWLQJ�V\VWHPV�
�&+,�
�����$&0��1HZ�<RUN��1<��86$�������������
'2, ������������������������
KWWS���GRL�DFP�RUJ�������������������������

>�@ %XUQHWW��*�(���3RUWHU��-�0���³8ELTXLWRXV�FRPSXWLQJ�ZLWKLQ�
FDUV��GHVLJQLQJ�FRQWUROV�IRU�QRQ�YLVXDO�XVH´�,QWHUQDWLRQDO�
-RXUQDO�RI�+XPDQ�&RPSXWHU�6WXGLHV������������SS����������

>�@ &RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV��������
&RPPLVVLRQ�5HFRPPHQGDWLRQ�RQ�6DIH�DQG�(IILFLHQW�,Q�
9HKLFOH�,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQ�6\VWHPV��8SGDWH�RI�
WKH�(XURSHDQ�6WDWHPHQW�RI�3ULQFLSOHV�RQ�+XPDQ�0DFKLQH�
,QWHUIDFH��
KWWS���ZZZ�XPLFK�HGX�aGULYLQJ�GRFXPHQWV�(8BJXLGHOLQHVB�
����SGI�

>�@ &RYHU�)ORZ��KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�&RYHUB)ORZ�
>�@ 'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��1DWLRQDO�+LJKZD\�7UDIILF�

6DIHW\�$GPLQLVWUDWLRQ��'RFNHW�1R��1+76$������������
9LVXDO�0DQXDO�1+76$�'ULYHU�'LVWUDFWLRQ�*XLGHOLQHV�IRU�,Q�
9HKLFOH�(OHFWURQLF�'HYLFHV��
KWWS���ZZZ�QKWVD�JRY�VWDWLFILOHV�UXOHPDNLQJ�SGI�'LVWUDFWLRQB
13)*����������SGI�

>�@ 'ULYHU�)RFXV�7HOHPDWLFV�:RUNLQJ�*URXS��$OOLDQFH�RI�
$XWRPRELOH�0DQXIDFWXUHUV��������6WDWHPHQW�RI�3ULQFLSOHV��
&ULWHULD�DQG�9HULILFDWLRQ�3URFHGXUHV�RQ�'ULYHU�,QWHUDFWLRQ�
ZLWK�$GYDQFHG�,Q�9HKLFOH�,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQ�
6\VWHPV��KWWS���DXWRDOOLDQFH�RUJ�ILOHV�'ULYHU)RFXV�SGI�

>�@ (FNHU��5���%UR\��9���%XW]��$���DQG�'H�/XFD��$��������
SLH7RXFK��D�GLUHFW�WRXFK�JHVWXUH�LQWHUIDFH�IRU�LQWHUDFWLQJ�ZLWK�
LQ�YHKLFOH�LQIRUPDWLRQ�V\VWHPV��,Q�3URFHHGLQJV�RI�WKH���WK�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�+XPDQ�&RPSXWHU�,QWHUDFWLRQ�
ZLWK�0RELOH�'HYLFHV�DQG�6HUYLFHV��0RELOH+&,�
�����$&0��
1HZ�<RUN��1<��86$��$UWLFOH��������SDJHV��
'2, ������������������������
KWWS���GRL�DFP�RUJ�������������������������

>��@ *UDI��6����6SLHVVO��:���6FKPLGW��$���:LQWHU��$���5LJROO��*��
������,Q�FDU�LQWHUDFWLRQ�XVLQJ�VHDUFK�EDVHG�XVHU�LQWHUIDFHV��
,Q�3URFHHGLQJV�RI�WKH�WZHQW\�VL[WK�DQQXDO�6,*&+,�
FRQIHUHQFH�RQ�+XPDQ�IDFWRUV�LQ�FRPSXWLQJ�V\VWHPV��&+,�

�����$&0��1HZ�<RUN��1<��86$�������������
'2, ������������������������
KWWS���GRL�DFP�RUJ�������������������������

>��@ +DUULVRQ��&��DQG�+XGVRQ��6��(��������3URYLGLQJ�'\QDPLFDOO\�
&KDQJHDEOH�3K\VLFDO�%XWWRQV�RQ�D�9LVXDO�'LVSOD\��,Q�
3URFHHGLQJV�RI�WKH���WK�$QQXDO�6,*&+,�&RQIHUHQFH�RQ�
+XPDQ�)DFWRUV�LQ�&RPSXWLQJ�6\VWHPV��%RVWRQ��
0DVVDFKXVHWWV��86$��$SULO���������������&+,�
����$&0��1HZ�
<RUN��1<�����������

>��@ -DSDQ�$XWRPRELOH�0DQXIDFWXUHUV�$VVRFLDWLRQ��,QF��*XLGHOLQH�
IRU�,Q�YHKLFOH�'LVSOD\�6\VWHPV�±�9HUVLRQ������
KWWS���ZZZ�MDPD�RU�MS�VDIH�JXLGHOLQH�SGI�MDPDBJXLGHOLQHBY�
�BHQ�SGI�

>��@ .HUQ��'���6FKPLGW��$��'HVLJQ�VSDFH�IRU�GULYHU�EDVHG�
DXWRPRWLYH�XVHU�LQWHUIDFHV��,Q�3URFHHGLQJV�RI�WKH��VW�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$XWRPRWLYH�8VHU�,QWHUIDFHV�DQG�
,QWHUDFWLYH�9HKLFXODU�$SSOLFDWLRQV��$XWRPRWLYH8,�
�����
$&0��1HZ�<RUN��1<��86$��������
'2, ������������������������
KWWS���GRL�DFP�RUJ�������������������������

>��@ 6HQVHJ�HOHFWURVWDWLF�WRXFKVFUHHQ�FRDWLQJ��
KWWS���VHQVHJ�FRP�WHFKQRORJ\�VHQVHJ�WHFKQRORJ\�

>��@ 7DFWXV�PLFURIOXLGLF�WDFWLOH�OD\HU�IRU�WRXFKVFUHHQV��
KWWS���ZZZ�WDFWXVWHFKQRORJ\�FRP�WHFKQRORJ\�KWPO
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