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:KDW�ZRXOG� WKH� LQWHUDFWLRQ�ZLWK� DQ� DXWRPRWLYH�XVHU� LQWHUIDFH� LQ�
DQ� HOHFWULF� YHKLFOH� �(9�� ORRN� OLNH"� ,Q� WKLV� ZRUNVKRS� ZH� ZLOO�
GLVFXVV� KRZ� LQ�YHKLFOH� LQIRUPDWLRQ� V\VWHPV� �,9,6�� DQG� FDU�
LQWHULRUV� FDQ� EH� GHVLJQHG� WR� PHHW� FKDOOHQJHV� LQKHUHQW� LQ� WKH�
GHYHORSPHQW� SURFHVV� RI� HOHFWULF� YHKLFOHV� OLNH� H�J�� UDQJH� DQ[LHW\��
HQHUJ\� UHFRYHU\�UHFKDUJLQJ� RU� DXWRPDWHG� GULYLQJ�� ,Q� DFFRUGDQFH�
ZLWK�WKH�IXQGDPHQWDO�FKDQJHV�VKRZQ�LQ�WRGD\¶V�(9�FRQFHSWV��ZH�
DGGUHVV� WKH� FKDOOHQJH� RI� UHWKLQNLQJ� LQ�FDU� LQWHUDFWLRQ� DV� ZHOO� DV�
LQWHULRU�GHVLJQ�WR�RYHUFRPH�WUDGLWLRQDO�LPSOHPHQWDWLRQ�KDELWV�DQG�
VHH�KRZ�(9V�GLIIHU�IURP�FRQWHPSRUDU\�FDUV��:H�ZDQW�WR�RSHQ�XS�
WKH� VWDJH� IRU� QHZ� LQWHUDFWLRQ� WHFKQLTXHV� DQG� IOH[LEOH� LQWHULRU�
GHVLJQV�WKDW�HPEUDFH�WKH�IXWXUH�UHTXLUHPHQWV�RI�(9V���

.H\ZRUGV�
(OHFWULF� 9HKLFOHV� �(9��� ,Q�9HKLFOH� ,QIRUPDWLRQ� 6\VWHPV� �,9,6���
(�0RELOLW\�� (OHFWULF� 9HKLFOH� ,QIRUPDWLRQ� 6\VWHPV� �(9,6���
:RUNVKRS�
�

�� ,1752'8&7,21�
0XFK� HIIRUW� LV� SXW� LQWR� WKH� GHYHORSPHQW� RI� VXVWDLQDEOH� EDWWHULHV�
IRU�HOHFWULF�YHKLFOHV��(9���WKH�FRQFHSWXDOL]DWLRQ�RI�HOHFWULF�PRWRUV�
DQG� WKH� GHYHORSPHQW� RI� D� VPDUW� JULG� WR� SURYLGH� D� ZRUNLQJ�
LQIUDVWUXFWXUH� IRU� DQ� H�PRELOLW\� IXWXUH�� $OWKRXJK� WKH� FDU� DV� D�
GHVLJQ�VSDFH�KDV�EHHQ� LGHQWLILHG�LQ�+XPDQ�&RPSXWHU�,QWHUDFWLRQ�
�+&,�� >�@��PRVW� UHVHDUFKHUV� DQG� SURIHVVLRQDOV� KDYH�PDLQO\� EHHQ�
IRFXVLQJ�RQ�VWDWH�RI�DUW�YHKLFOHV�ZLWK�FRPEXVWLRQ�HQJLQHV�DQG�GR�
QRW� DGGUHVV� HOHFWULF� YHKLFOHV�� *LYHQ� WKH� FRQWLQXRXV� SURJUHVV� LQ�
V\VWHP� GHYHORSPHQW� DQG� LQIUDVWUXFWXUH� IRU� (9V�� RQH� RI� WKH�

QHJOHFWHG�LVVXHV�DSSHDUV�WR�EH�WKDW�EDUULHUV�RI�DGRSWLRQ�LQ�GULYLQJ�
DQ�(9�SHUVLVW�� (9V�GLIIHU� LQ� WHUPV� RI� KRZ� WKH\� DUH� GULYHQ�� KRZ�
WKH\�VRXQG�RU�KRZ� WKH\� DUH� UHIXHOOHG��7KH�PRELOLW\�EHKDYLRXU� LV�
IXUWKHU� DIIHFWHG� E\� WKH� UHPDLQLQJ� YHKLFOH� UDQJH� DQG� WKH�
DYDLODELOLW\�RI�FKDUJLQJ�VWDWLRQV��
:H�DV�UHVHDUFKHUV��GHVLJQHUV�DQG�SUDFWLWLRQHUV�LQ�WKLV�GHVLJQ�VSDFH�
WKXV�QHHG�WR�EH�VHQVLWLYH�WR�LQIOXHQFLQJ�IDFWRUV�VXFK�DV�DFFHSWDQFH��
VDIHW\�� GLVWUDFWLRQ� RU� DQ[LHW\� WKDW� IRUP� EDUULHUV� IRU� GULYHU�
DGRSWLRQ��)ROORZLQJ�D�XVHU�FHQWUHG�GHVLJQ�SURFHVV�IRU�DQ�(9�LW�LV�
LQHYLWDEOH� WR�FRQVLGHU�XVHU�UHTXLUHPHQWV�DQG� LQWHUDFWLRQ�FRQFHSWV�
HDUO\� DQG� HVSHFLDOO\� SD\� DWWHQWLRQ� WR� WKH� GHYHORSPHQW� RI� QRYHO�
LQIRUPDWLRQ�V\VWHPV��$V� LQIRUPDWLRQ�V\VWHPV� LQ�HOHFWULF� YHKLFOHV�
�(9,6��DUH�WKH�FRQQHFWLRQ�EHWZHHQ�WKH�XVHU�DQG�WKH�FDU��LQWHUIDFHV�
DUH�WKH�PDLQ�FKDQQHO�WR�WUDQVODWH�WKH�FKDUDFWHULVWLF�RI�DQ�(9��(9,6�
WUDQVSRUW� PHDQLQJV� DQG� PHVVDJHV� WR� ERWK�� WKH� GULYHU� DQG� WKH�
V\VWHP� LWVHOI� DQG� FRPPXQLFDWH� WKH� PHDQLQJ� DQG� EHKDYLRXU� RI�
FHUWDLQ� IXQFWLRQDOLWLHV� WKDW� GLIIHU� IURP� ZKDW� LV� DOUHDG\� NQRZQ�
DERXW�VWDWH�RI�WKH�DUW�YHKLFOHV���
,Q�D�ULVLQJ�ILHOG�RI�UHVHDUFK�DQG�GHYHORSPHQW�OLNH�H�PRELOLW\��WKHUH�
LV� HVSHFLDOO\� DQ� RSSRUWXQLW\� WR� HDUO\� WUDQVIHU� NQRZOHGJH� LQWR� WKH�
GHVLJQ� SURFHVV� DQG� WR� LWHUDWLYHO\� DFFRPSDQ\� WKH� WHFKQRORJ\�
FHQWUHG� GHYHORSPHQW� SURFHVV�� 7KHUH� DUH� JUHDW� SRVVLELOLWLHV� DQG�
FKDOOHQJHV� IRU� ZKDW� LQWHUDFWLRQ�GULYHQ� DSSURDFKHV� LQYROYLQJ�
QDWXUDO� RU�PXOWLPRGDO� XVHU� LQWHUIDFHV� >�@� FDQ� FRQWULEXWH� WRZDUGV�
UHGXFLQJ�GULYHU�GLVWUDFWLRQ�>�@��SUHGLFWLQJ�GULYHU�EHKDYLRXU�>�@�RU�
DVVLVWV� LQ� FULWLFDO� VLWXDWLRQV� >�@� WR� DFTXDLQWLQJ� WKH� IXWXUH� WDUJHW�
JURXS� ZLWK� QHZ� IHDWXUHV� DQG� WRROV� LQVLGH� DQ� (9�� $GGLWLRQDOO\��
WKHUH�LV�DOVR�D�FKDQFH�WR�WUDQVIHU�DOUHDG\�HVWDEOLVKHG�HQHUJ\�VDYLQJ�
RU� HQHUJ\�SURYLGLQJ� FRQFHSWV� >�@� IURP� RWKHU� DUHDV� �H�J��
KRXVHKROGV��LQWR�WKH�DXWRPRWLYH�FRQWH[W��
2QH�RI� WKH�GHFLVLRQV�PDGH�E\� RULJLQDO� HTXLSPHQW�PDQXIDFWXUHUV�
QRZDGD\V� LV� WR� IROORZ�D�FRQYHUVLRQ�RU�SXUSRVH�GHVLJQ�DSSURDFK��
&RQYHUVLRQ�GHVLJQ�LV�D�SRVVLELOLW\�IRU�PDQXIDFWXUHV�WR�XVH�ZKDW�LV�
DOUHDG\�WKHUH�DQG�WR�ILW�ZKDW�LV�QHZ�LQWR�D�JLYHQ�VWUXFWXUH��,Q�WKH�
DUHD�RI�(9V�WKLV�PHDQV�WKDW�EDWWHULHV��WKH�HOHFWULF�PRWRU�DQG�QHZ�
LQ�YHKLFOH�LQIRUPDWLRQ�V\VWHPV��,9,6��DUH�LQWHJUDWHG�LQWR�D�VWDWH�RI�
WKH�DUW� FDU�ZLWK� LWV�H[LVWLQJ� HOHFWURQLFV�DQG�V\VWHPV�GHVLJQHG� IRU�
FRQYHQWLRQDO� SRZHUWUDLQ�� 3XUSRVH� GHVLJQ� RQ� WKH� RWKHU� KDQG� LV�
DLPHG�DW�FUHDWLQJ�DQG�GHYHORSLQJ�D�ZKROH�QHZ�FDU�LQ�UHVSHFW�WR�WKH�

�

3HUPLVVLRQ� WR�PDNH�GLJLWDO�RU�KDUG�FRSLHV�RI�DOO�RU�SDUW�RI� WKLV�ZRUN� IRU�
SHUVRQDO�RU�FODVVURRP�XVH�LV�JUDQWHG�ZLWKRXW�IHH�SURYLGHG�WKDW�FRSLHV�DUH�
QRW�PDGH�RU�GLVWULEXWHG�IRU�SURILW�RU�FRPPHUFLDO�DGYDQWDJH�DQG�WKDW�FRSLHV�
EHDU�WKLV�QRWLFH�DQG�WKH�IXOO�FLWDWLRQ�RQ�WKH�ILUVW�SDJH��7R�FRS\�RWKHUZLVH��
RU� UHSXEOLVK�� WR� SRVW� RQ� VHUYHUV� RU� WR� UHGLVWULEXWH� WR� OLVWV�� UHTXLUHV� SULRU�
VSHFLILF�SHUPLVVLRQ�DQG�RU�D�IHH��
$XWRPRWLYH8,¶������±����������3RUWVPRXWK��1+��86$��
&RS\ULJKW������$&0����������������������«��������
�
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UHTXLUHPHQWV� RI� LWV� HOHFWULF� SDUWV�� 5HJDUGLQJ� DGYDQWDJHV� DQG�
GLVDGYDQWDJHV�RI�ERWK�DSSURDFKHV��LW�LV�LQWHQVLYHO\�GHEDWHG�DPRQJ�
GHVLJQHUV� DQG� HQJLQHHUV� LQ� WKH� DXWRPRWLYH� VHFWRU� ZKHWKHU� WR�
GHVLJQ� (9� FRQFHSWV� LQ� D� WUDGLWLRQDO� ZD\� RU� WR� ULVN� DQ�
XQFRQYHQWLRQDO� DSSURDFK�� )ROORZLQJ� D� SXUSRVH� GHVLJQ� DSSURDFK�
IRU� (9,6� ZRXOG� WKHUHIRUH� PHDQ� WR� EDVLFDOO\� GHVLJQ� WKHLU�
DSSHDUDQFH� DQG� IHDWXUHV� DFFRUGLQJ� WR� D� FKDQJLQJ� LQWHULRU�� WR�
FRQVLGHU� WKH� (9� SURSHUWLHV� LQ� WKH� LQWHUIDFH� GHVLJQ� DQG� FUHDWH�
DSSOLFDWLRQV� DQG� LQWHUDFWLRQ� PRGDOLWLHV� WR� VXSSRUW� WKH� GULYHU� LQ�
KDQGOLQJ�WKH�(9��
7R� RYHUFRPH� WUDGLWLRQDO� LPSOHPHQWDWLRQ� KDELWV� UHJDUGLQJ�
PRGDOLW\�SODFHPHQW�� LQWHUIDFH� DUUDQJHPHQW� DQG�GHVLJQ� DV� NQRZQ�
IURP�VWDWH�RI�WKH�DUW�FRQYHUVLRQ�GHVLJQ�DSSURDFKHV��LW�VHHPV�WR�EH�
XVHIXO� WR� WDNH� D� FORVHU� ORRN� DW� WKH� DUHD� RI� DXWRPRWLYH� SXUSRVH�
GHVLJQ�DSSURDFKHV��:H�EHOLHYH�WKDW�WKLV�LV�D�UHPDUNDEOH�DGYDQWDJH�
IRU�WKH�GHYHORSPHQW�RI�QRYHO�LQIRUPDWLRQ�V\VWHPV��EXW�ZH�DOVR�VHH�
WKDW� WKHUH� ZLOO� EH� D� ORQJHU� SHULRG� RI� FRQYHUVLRQ� GHVLJQ�� 7KH�
GHYHORSPHQW� F\FOHV� LQ� WKH� DXWRPRWLYH� VHFWRU� DUH� VORZ�� DV� FDUV�
QHHG� WR�EH�GHVLJQHG�DQG�SURGXFHG�LQ�D�VXVWDLQDEOH��FRVW�HIILFLHQW�
ZD\�DQG�DOVR�QHHG�WR�PHHW�WKH�PDUNHW�DQG�OHJDO�UHTXLUHPHQWV��,W�LV�
WKHUHIRUH� DOUHDG\� SUHGLFWDEOH� WKDW� WKHUH� ZLOO� EH� DGDSWHG� FDU�
FRQFHSWV� LQ� WKH� IXWXUH�� ZKLFK� DOVR� UHTXLUH� QHZ� LQIRUPDWLRQ�
V\VWHPV�� ,Q� WKLV� ZRUNVKRS� ZH� ZLOO� WKHUHIRUH� DGGUHVV� ERWK�� WKH�
WDUJHW�DUHD�RI�FRQYHUVLRQ�GHVLJQ�DV�ZHOO�DV�SXUSRVH�GHVLJQ��
:H� DFNQRZOHGJH� WKDW� WKH� VSHFWUXP�RI� DXWRPRWLYH� XVHU� LQWHUIDFH�
UHVHDUFK�LV�ZLGH�DQG�EURDG��EXW�UHIHUULQJ�WR�HOHFWULF�YHKLFOHV�RQO\�
OLWWOH�UHVHDUFK�KDV�EHHQ�FRQGXFWHG�VR�IDU��$VR�HW�DO��>�@�FRQGXFWHG�
HDUO\� UHVHDUFK� FRQFHUQLQJ� WKH� SURFHVV� RI� GHVLJQLQJ� DQ� (9�
LQWHUIDFH�� 7KH\� SURSRVHG� D� PHWKRG� WKDW� DLPHG� DW� GULYLQJ� DQ�
HOHFWULF� FDU� E\�XVLQJ� DQ� HOHFWURP\RJUDSK\� �(0*�� LQWHUIDFH��7KH�
FRQGXFWHG�VWXG\�UHSRUWV�RQ�WKH�PHDVXUHPHQW�RI�(0*�VLJQDOV�IURP�
ERWK� KDQG� SDOPV� DQG� WKH� QHFN� XVLQJ� D� VLPSOH� HOHFWURGH�� 7KH�
HIIHFWLYH� IUHTXHQF\� EDQG� RI� WKH� (0*� VLJQDO� ZDV� H[WUDFWHG� DQG�
FRQYHUWHG�LQWR�ELQDU\�VLJQDOV�WR�GULYH�DQ�HOHFWULF�FDU��$V�D�UHVXOW��
WKH\� VWDWHG� WKDW� WKH� HIIHFWLYH� IUHTXHQF\� EDQG� LQIOXHQFHV� WKH�
RSHUDWLRQ�IHHOLQJ�DQG�ULGLQJ�FRPIRUW��
'HDOLQJ� ZLWK� SOXJ�LQ� K\EULG� HOHFWULF� YHKLFOHV�� *HUGLQJ� DQG�
FROOHDJXHV� >�@� UDLVHG� WKH� TXHVWLRQ� DERXW� KRZ� WR� FRRUGLQDWH� (9�
FKDUJLQJ� LQ� RUGHU� WR� DFFRPPRGDWH� FDSDFLW\� FRQVWUDLQWV�� 7KH\�
GHVLJQHG� D� QRYHO� RQOLQH� DXFWLRQ� SURWRFRO��ZKHUH� YHKLFOH� RZQHUV�
XVH� DJHQWV� WR� ELG� IRU� SRZHU� DQG� DOVR� LQGLFDWH� WLPH� ZLQGRZV� LQ�
ZKLFK� D� YHKLFOH� LV� DYDLODEOH� IRU� FKDUJLQJ�� 7KH� PHFKDQLVPV�
SURYLGH�KLJKHU�DOORFDWHG�HIILFLHQF\�DQG�FDQ�VXVWDLQ�D�VXEVWDQWLDOO\�
ODUJHU�QXPEHU�RI�YHKLFOHV�DW�WKH�VDPH�SHU�RZQHU�IXHO�FRVW�VDYLQJ�
WKDQ� D� VLPSOH� UDQGRP� VFKHPH�� 6WU|PEHUJ� HW� DO�� >�@� RQ� WKH� RWKHU�
KDQG�IRFXVHG�DOUHDG\�RQ�D�IHZ�RI�WKH�LVVXHV�UHJDUGLQJ�(9�KXPDQ�
PDFKLQH� LQWHUDFWLRQ�� 7KH\� HYDOXDWHG� WZR� FRQFHSWV� IRU� DQ� (9�
LQVWUXPHQW� FOXVWHU� WR� JDLQ� NQRZOHGJH� RQ� ZKLFK� LQIRUPDWLRQ� LV�
UHOHYDQW�WR�WKH�GULYHU�DQG�KRZ�LQIRUPDWLRQ�VKRXOG�EH�SUHVHQWHG��
�

�� 2%-(&7,9(6�
,W�LV�WKH�DLP�RI�WKLV�ZRUNVKRS�WR�DGGUHVV�WKH�IROORZLQJ�JRDOV��
�� ,GHQWLI\� SURSHUWLHV� RI� (9V� WKDW� DIIHFW� GULYLQJ� EHKDYLRXU�QHHGV�
IRU�QRYHO�LQWHUIDFH�LQWHUDFWLRQ�DSSURDFKHV��
���7UDQVIHU�(9�SURSHUWLHV�LQWR�GHVLJQ�FRQFHSWV�WKDW�HPEUDFH�DUHDV�
OLNH�PXOWLPRGDOLW\��QDWXUDO�XVHU�LQWHUIDFHV�RU�LQWHUDFWLRQ�FRQFHSWV��
�� &RQVLGHU� D� FKDQJH� LQ� GULYLQJ� EHKDYLRXU� RI� WKH� (9� �H�J��
DFFHOHUDWLRQ��UHFXSHUDWLRQ��DV�ZHOO�DV�QHZ�FRQFHSWV�RI�H�PRELOLW\�
GULYLQJ��H�J��PRQR�GULYHU�FDUV��FDU�VKDULQJ���
��'LVFXVV�XVHU�LQWHUIDFH�GHVLJQ�LVVXHV�IRU�(9�LQIRUPDWLRQ�V\VWHPV��

�� $GGUHVV� QRYHO� WHFKQLTXHV� RI� LQIRUPDWLRQ� UHSUHVHQWDWLRQ� WKDW�
SHUVXDGH�� VXSSRUW� RU� ZDUQ� WKH� GULYHU� UHODWHG� WR� (9�VSHFLILF�
LQIRUPDWLRQ�DQG�DWWULEXWHV��
��'LVFXVV�FKDOOHQJHV�DVVRFLDWHG�ZLWK�+&,�DQG�KDUGZDUH�VRIWZDUH�
GHYHORSPHQW�LQ�WKH�FDU��
�� ,GHQWLI\� NH\� WKHPHV� IRU� GHYHORSLQJ� D� IUDPHZRUN� IRU� XVHU�
LQWHUIDFHV�LQ�(9V��
��'HYHORS�D�QHWZRUN�WR�GLVFXVV�VWXGLHV�WKDW�DLP�IRU�HYDOXDWLRQ�RI�
H�PRELOLW\�UHODWHG�LVVXHV��
�

�� $8',(1&(�$1'�25*$1,=$7,21�
:H�DLP� WR� DGGUHVV� DQG� JDWKHU� ERWK�� DFDGHPLFV� DQG� SUDFWLWLRQHUV�
ZLWKLQ� WKH� ILHOG� RI� DXWRPRWLYH� UHVHDUFK�� GHVLJQ� DQG� HQJLQHHULQJ��
7KH� ZRUNVKRS� LV� LQWHQGHG� IRU��+&,� UHVHDUFKHUV� LQ� JHQHUDO�� ZKR�
DUH�LQWHUHVWHG�VSHFLILFDOO\�LQ�WKH�DXWRPRWLYH�FRQWH[W��H[SHUWV�IURP�
WKH�ILHOG�RI�KXPDQ�FRPSXWHU�LQWHUDFWLRQ��FRPSXWHU�VFLHQFH��VRFLDO�
VFLHQFH� DQG� SV\FKRORJ\�� ZKR� DUH� ZLOOLQJ� WR� LGHQWLI\� FKDOOHQJHV�
DQG� JRDOV� IRU� WKH� VSHFLILF� FKDUDFWHULVWLFV� RI� HOHFWULF� YHKLFOHV��
DXWRPRWLYH� XVHU� LQWHUIDFH� GHVLJQHUV� DQG� HQJLQHHUV� IURP� D�
VFLHQWLILF� DQG� IURP� DQ� LQGXVWULDO� SHUVSHFWLYH�� SUDFWLWLRQHUV� IURP�
2(0V��DXWRPRWLYH�LQGXVWU\�VXSSOLHUV�DQG�IURP�RWKHU�UHODWHG�ILHOG�
RI� LQGXVWULDO� H[SHUWLVH��ZKR�ZDQW� WR� H[SORUH� WKH� FKDOOHQJHV�RI� H�
PRELOLW\��
��7KH�ZRUNVKRS¶V�ZHEVLWH�SURYLGHV�LQIRUPDWLRQ�IRU�SDUWLFLSDQWV�DV�
ZHOO� DV� UHVXOWV� DQG� LPSUHVVLRQV� IURP� WKH� ZRUNVKRS� DQG� FDQ� EH�
UHDFKHG�YLD�HYLV�KFLXQLW�RUJ��)XUWKHU��WKH�DFFHSWHG�SRVLWLRQ�SDSHUV�
DUH�PDGH�DYDLODEOH�RQ�WKH�ZHEVLWH��
�

�� 5()(5(1&(6�
>�@ $VR��6���6DVDNL��$���+DVKLPRWR��+���DQG�,VKLL��&��'ULYLQJ�

HOHFWULF�FDU�E\�XVLQJ�HPJ�LQWHUIDFH��,Q�,(((�&RQIHUHQFH�RQ�
&\EHUQHWLFV�DQG�,QWHOOLJHQW�6\VWHPV��������SS����±���

>�@ 6LHZLRUHN��'���6PDLODJLF��$���DQG�+RUQ\DN��0��������
0XOWLPRGDO�&RQWH[WXDO�&DU�'ULYHU�,QWHUIDFH��,Q�,&0,�
���
�:DVKLQJWRQ��86$��������,(((�&RPSXWHU�6RFLHW\���

>�@ *HUGLQJ��(��+���5REX��9���6WHLQ��6���3DUNHV��'��&���5RJHUV��
$���DQG�-HQQLQJV��1��5��2QOLQH�PHFKDQLVP�GHVLJQ�IRU�HOHFWULF�
YHKLFOH�FKDUJLQJ��,Q�7KH���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�
$XWRQRPRXV�$JHQWV�DQG�0XOWLDJHQW�6\VWHPV���9ROXPH���
$$0$6�¶�����5LFKODQG��86$���������SS�����±�����

>�@ +LVNHQV��,��$��:KDW¶V�VPDUW�DERXW�WKH�VPDUW�JULG"�,Q�'$&�
¶����1HZ�<RUN��86$���������$&0��SS�����±�����

>�@ .HUQ��'��DQG�6FKPLGW��$���������'HVLJQ�VSDFH�IRU�GULYHU�
EDVHG�DXWRPRWLYH�XVHU�LQWHUIDFHV��$8,¶����(VVHQ��*HUPDQ\��

>�@ .UXPP��-���:KHUH�ZLOO�WKH\�WXUQ��SUHGLFWLQJ�WXUQ�SURSRUWLRQV�
DW�LQWHUVHFWLRQV��3HUVRQDO�8ELTXLWRXV�&RPSXWLQJ���������
������

>�@ 2VVZDOG��6���0HVFKWVFKHUMDNRY��$���:LOILQJHU��'���DQG�
7VFKHOLJL��0��6WHHULQJ�ZKHHO�EDVHG�LQWHUDFWLRQ��3RWHQWLDO�
UHGXFWLRQV�LQ�GULYHU�GLVWUDFWLRQ��,Q�$P,������6SULQJHU�
/1&6��������

>�@ 3RSLY��'���5RPPHUVNLUFKHQ��&���5DNLF��0���'XVFKO��0���DQG�
%HQJOHU��.����������(IIHFWV�RI�DVVLVWDQFH�RI�DQWLFLSDWRU\�
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