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$%675$&7�
,QWHUDFWLRQV�ZLWK� LQ�YHKLFOH� HOHFWURQLF� GHYLFHV� FDQ� LQWHUIHUH�ZLWK�
WKH�SULPDU\�WDVN�RI�GULYLQJ��7KH�FRQFHSW�RI�FRJQLWLYH�ORDG�KHOSV�XV�
XQGHUVWDQG� WKH� H[WHQW� WR� ZKLFK� WKHVH� LQWHUDFWLRQV� LQWHUIHUH� ZLWK�
WKH�GULYLQJ� WDVN� DQG�KRZ� WKLV� LQWHUIHUHQFH�FDQ�EH�PLWLJDWHG��7KH�
ZRUNVKRS�ZLOO�DGGUHVV�FRJQLWLYH�ORDG�HVWLPDWLRQ�DQG�PDQDJHPHQW�
IRU�ERWK�GULYLQJ�DQG�LQWHUDFWLRQV�ZLWK�LQ�YHKLFOH�V\VWHPV��DQG�ZLOO�
DOVR�HQGHDYRU�WR�SURYLGH�JXLGDQFH�RQ�SUREOHPV��JRDOV��K\SRWKHVHV�
DQG�DSSURDFKHV�IRU�IXWXUH�UHVHDUFK�LQ�WKLV�DUHD��

&DWHJRULHV�DQG�6XEMHFW�'HVFULSWRUV�
+����� ,QIRUPDWLRQ� LQWHUIDFHV� DQG� SUHVHQWDWLRQ�� 8VHU� ,QWHUIDFHV��
+�����0XOWLPHGLD�LQIRUPDWLRQ�V\VWHPV��

*HQHUDO�7HUPV�
'HVLJQ��([SHULPHQWDWLRQ��+XPDQ�)DFWRUV��0HDVXUHPHQW��

.H\ZRUGV�
&RJQLWLYH�ORDG��HVWLPDWLRQ��PDQDJHPHQW��GULYLQJ��

�� ,1752'8&7,21�
,Q�YHKLFOH� KXPDQ�PDFKLQH� LQWHUDFWLRQ� �+0,�� UHTXLUHV� YDU\LQJ�
GHJUHHV� RI� YLVXDO� DQG� FRJQLWLYH� UHVRXUFHV�� &RQFHUQV� RYHU�
H[FHVVLYH� YLVXDO� GHPDQGV� LQ� WKH� YHKLFOH� KDYH� H[LVWHG� IRU� VRPH�
WLPH��0RUH�UHFHQWO\�FRQFHUQV�RYHU�WKH�LPSDFW�RI�+0,�RQ�GULYHUV¶�
FRJQLWLYH� UHVRXUFHV� KDYH� JDLQHG� DWWHQWLRQ�� :KLOH� PXOWLSOH�
GHILQLWLRQV� RI� FRJQLWLYH� ORDG� �DOVR� FDOOHG� FRJQLWLYH� RU� PHQWDO�
ZRUNORDG��DSSHDU�LQ�WKH�OLWHUDWXUH��VHH�>�@�IRU�D�EULHI�UHYLHZ���LW�LV�
FRPPRQO\� GHILQHG� DV� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� FRJQLWLYH�
GHPDQGV�RI�D� WDVN�DQG� WKH�FRJQLWLYH�UHVRXUFHV�RI� WKH�XVHU�>�@��$�
FHQWUDO� TXHVWLRQ� LQ�GHVLJQLQJ�+0,� IRU� LQ�YHKLFOH�GHYLFHV� LV� KRZ�
WKH� +0,� ZLOO� LPSDFW� WKH� GULYHU¶V� FRJQLWLYH� ORDG� >�@�� ,Q�YHKLFOH�
GHYLFHV�DUH�RIWHQ�RSHUDWHG�ZKLOH�WKH�YHKLFOH�LV�PRYLQJ��:KLOH�WKH�
SULPDU\� WDVN� RI� WKH� GULYHU� LV� WR� HQVXUH� GULYLQJ� VDIHW\�� WKH�
DYDLODELOLW\� RI� VXFK� GHYLFHV� RIWHQ� OXUHV� GULYHUV� LQWR� JHWWLQJ�
HQJDJHG� LQ�SHULSKHUDO� WDVNV�ZKLOH�GULYLQJ�� 3RRUO\�GHVLJQHG�+0,�
UHTXLUHV� DQ� LQFUHDVHG� OHYHO� RI� FRJQLWLYH� UHVRXUFHV�� UHGXFLQJ� WKH�
GULYHU¶V� DELOLW\� WR� GHGLFDWH� VXIILFLHQW� FRJQLWLYH� UHVRXUFHV� WR� WKH�

GULYLQJ� WDVN�� DQG� FDQ� OHDG� WR� SRVVLEO\� GLVDVWURXV� FRQVHTXHQFHV��
7KH� <HUNHV�'RGVRQ� /DZ� SURYLGHV� D� WKHRUHWLFDO� EDFNJURXQG� IRU�
PRGHOLQJ� WKH� HIIHFW� RI� GULYHU� FRJQLWLYH� ORDG� RQ� GULYLQJ�
SHUIRUPDQFH��DQG�FDQ�EH�VHHQ�DV�D�SLYRWDO�FRQFHSW�LQ�WKH�GHWHFWLRQ�
DQG�PDQDJHPHQW�RI�FRJQLWLYH�ORDG�>�@��:KLOH�UHVHDUFK�UHVXOWV�RQ�
LQ�YHKLFOH� FRJQLWLYH� ORDG� DUH� IUHTXHQWO\� SUHVHQWHG� DW� DXWRPRWLYH�
UHVHDUFK� FRQIHUHQFHV� DQG� LQ� UHODWHG� MRXUQDOV�� &/:� ������ WKH�
VHFRQG�LQ�WKH�VHULHV�>�@��ZLOO�SURYLGH�D�XQLTXH�IRUXP�IRU�IRFXVHG�
GLVFXVVLRQV�RQ�WKLV�WRSLF���

�� :25.6+23�*2$/6�
7KH�ZRUNVKRS�KDV�IRXU�JRDOV��

�� ([SORUH� WKH� FRQFHSW� RI� FRJQLWLYH� ORDG�� :KLOH� WKH�
FRQFHSW�RI�FRJQLWLYH�ORDG�KDV�EHHQ�XVHG�E\�D�QXPEHU�RI�
UHVHDUFKHUV�ZRUNLQJ�RQ�LQ�YHKLFOH�+0,��DV�ZHOO�DV�WKRVH�
ZRUNLQJ�LQ�RWKHU�ILHOGV���WKH�GHILQLWLRQ�RI�FRJQLWLYH�ORDG�
VRPHWLPHV� VHHPV� LOOXVLYH�� :KDW� H[DFWO\� LV� FRJQLWLYH�
ORDG"� 7KH� ZRUNVKRS� ZLOO� H[SORUH� GLIIHUHQW� SRLQWV� RI�
YLHZ�RQ�WKLV�TXHVWLRQ��

�� ([SORUH� LVVXHV� LQ� FRJQLWLYH� ORDG� HVWLPDWLRQ��
(VWLPDWLQJ�FRJQLWLYH�ORDG�ZKLOH�GULYLQJ�LV�D�FKDOOHQJLQJ�
WDVN��&OHDUO\��RXU�XQGHUVWDQGLQJ�RI�HVWLPDWLRQ�LV�WLJKWO\�
FRXSOHG� WR� RXU� GHILQLWLRQ� RI� FRJQLWLYH� ORDG�� +RZHYHU��
ZKDWHYHU� WKH� GHILQLWLRQ� ZH� XVH�� HVWLPDWLRQ� �RQ�URDG�
>�@>�@�� DQG� ODERUDWRU\�EDVHG� >�@>�@��� IRFXVHV� RQ� WKUHH�
W\SHV� RI� PHDVXUHV�� SHUIRUPDQFH�� SK\VLRORJLFDO� DQG�
VXEMHFWLYH��7KH�ZRUNVKRS�ZLOO�H[SORUH�WKH�SUDFWLFDO�XVH�
RI� WKHVH� PHDVXUHV� LQ� RQ�URDG� VWXGLHV� DQG� WKRVH�
SHUIRUPHG�LQ�D�ODERUDWRU\�VHWWLQJ��ERWK�XVLQJ�LPPHUVLYH�
GULYLQJ�VLPXODWRUV�DQG�RWKHU�WHFKQLTXHV���

�� ([SORUH� LVVXHV� LQ� FRJQLWLYH� ORDG� PDQDJHPHQW�� +RZ�
FDQ�ZH�GHVLJQ� LQ�YHKLFOH�+0,�VXFK� WKDW� WKH�GULYHU�KDV�
WKH� FRJQLWLYH� UHVRXUFHV� WR� VDIHO\� RSHUDWH� WKH� YHKLFOH��
HYHQ� ZKLOH� LQWHUDFWLQJ� ZLWK� LQ�YHKLFOH� GHYLFHV"�
5HVHDUFKHUV� DQG� SUDFWLWLRQHUV� KDYH� H[SORUHG� D� QXPEHU�
RI� DSSURDFKHV� IRU� ZRUNORDG� PDQDJHPHQW� >��@�� IURP�
VLPSO\� WXUQLQJ� RII� +0,� LQ� FHUWDLQ� VLWXDWLRQV�� WR�
LQWURGXFLQJ�QRYHO� LQWHUDFWLRQ�PHWKRGV�ZKLFK�KRSHIXOO\�
GR� QRW� LQWURGXFH�XQGXH� FRJQLWLYH� LQWHUIHUHQFH�ZLWK� WKH�
GULYLQJ� WDVN� �YRLFH� LQWHUIDFHV� >��@>��@�� DXJPHQWHG�
UHDOLW\� >��@>��@��PHGLDWLRQ� >��@�� WDFWLOH� LQWHUIDFHV� >��@��
VXEOLPLQDO� QRWLILFDWLRQV� >��@�� HWF���� 2WKHU� ZRUN� >�@�
VXJJHVWV� WKDW� HIIHFWLYH� LPSOHPHQWDWLRQV� RI� WKHVH� DQG�

�
�
&RS\ULJKW�KHOG�E\�DXWKRUV�
$XWRPRWLYH8,
����2FWREHU��������������3RUWVPRXWK��1+��86$�
$GMXQFW�3URFHHGLQJV�
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RWKHU� V\VWHPV� QHHG� WR� DGDSW� WR� WKH� GULYHU¶V� VWDWH�� 7KH�
ZRUNVKRS�ZLOO�H[SORUH�YDULRXV�DVSHFWV�RI�PDQDJLQJ�WKH�
GULYHU¶V�FRJQLWLYH�ORDG��

�� ([SORUH�SDWKV� IRU� IXWXUH�UHVHDUFK�DQG�GHYHORSPHQW��
,Q� OLJKW� RI� FXUUHQW� DSSURDFKHV� WR� FRJQLWLYH� ORDG�
HVWLPDWLRQ� DQG� PDQDJHPHQW�� ZKDW� UHVHDUFK� DQG�
GHYHORSPHQW�DYHQXHV�VKRXOG�EH�H[SORUHG�LQ�WKH�QH[W���
���\HDUV"�:RUNVKRS�SDUWLFLSDQWV�ZLOO�GLVFXVV� �D� VXEVHW�
RI��SUREOHPV�WR�EH�H[SORUHG��JRDOV�WR�EH�VHW��K\SRWKHVHV�
WR� EH� WHVWHG�� DQG� DSSURDFKHV� OLNHO\� WR� EH� IUXLWIXO� LQ�
WHVWLQJ�WKHVH�K\SRWKHVHV���

7KH�ZRUNVKRS�RUJDQL]HUV�ZLOO�EULQJ�WRJHWKHU�D�QXPEHU�RI�H[SHUWV�
IURP�JRYHUQPHQW�� LQGXVWU\��DQG�RU�DFDGHPLD�WR�DGGUHVV�WRSLFV�RQ�
H[SORULQJ�WKH�FRQFHSW�RI�FRJQLWLYH�ORDG��JRDO�����)XUWKHUPRUH��ZH�
ZLOO� VROLFLW� UHVHDUFK� SDSHUV� H[SORULQJ� LVVXHV� LQ� FRJQLWLYH� ORDG�
HVWLPDWLRQ� DQG� PDQDJHPHQW� IRU� LQWHUDFWLRQV� ZLWK� LQ�YHKLFOH�
GHYLFHV� �JRDOV� �� DQG� ���� $XWKRUV� ZLOO� EH� HQFRXUDJHG� WR� DOVR�
LQFOXGH�DW�OHDVW�RQH�SDUDJUDSK�DGGUHVVLQJ�SDWKV�IRU�IXWXUH�UHVHDUFK�
DQG�GHYHORSPHQW��JRDO�����$GGLWLRQDOO\��SRVLWLRQ�SDSHUV�RQ�JRDO���
ZLOO�DOVR�EH�VROLFLWHG��7RSLFV�RI�LQWHUHVW�ZLOO�LQFOXGH��

 &RJQLWLYH�ORDG�HVWLPDWLRQ�LQ�WKH�ODERUDWRU\��

 &RJQLWLYH�ORDG�HVWLPDWLRQ�RQ�WKH�URDG��

 6HQVLQJ�WHFKQRORJLHV�IRU�FRJQLWLYH�ORDG�HVWLPDWLRQ��

 $OJRULWKPV�IRU�FRJQLWLYH�ORDG�HVWLPDWLRQ��

 3HUIRUPDQFH�PHDVXUHV�RI�FRJQLWLYH�ORDG��

 3K\VLRORJLFDO�PHDVXUHV�RI�FRJQLWLYH�ORDG��

 9LVXDO�PHDVXUHV�RI�FRJQLWLYH�ORDG��

 6XEMHFWLYH�PHDVXUHV�RI�FRJQLWLYH�ORDG��

 0HWKRGV�IRU�EHQFKPDUNLQJ�FRJQLWLYH�ORDG��

 &RJQLWLYH�ORDG�RI�GULYLQJ��

 &RJQLWLYH�RYHUORDG�DQG�FRJQLWLYH�XQGHUORDG��

 $SSURDFKHV� WR� FRJQLWLYH� ORDG�PDQDJHPHQW� LQVSLUHG� E\�
KXPDQ�KXPDQ�LQWHUDFWLRQV��

�� :25.6+23�25*$1,=$7,21�
��� %HIRUH�WKH�:RUNVKRS�
����� 3URJUDP�&RPPLWWHH�5HFUXLWPHQW�
7KH�SURJUDP�FRPPLWWHH�ZLOO�EH�UHFUXLWHG�IURP�WKH�H[WHQVLYH�OLVW�RI�
DFDGHPLF� DQG� LQGXVWU\� FRQWDFWV� RI� WKH� RUJDQL]HUV�� LQ� WKH� +&,��
VSHHFK��XELTXLWRXV�FRPSXWLQJ��DQG�KXPDQ�IDFWRUV�DQG�HUJRQRPLFV�
FRPPXQLWLHV��:H�ZLOO� SULPDULO\� WDUJHW� RXU� FROOHDJXHV�ZKR�ZHUH�
SDUW�RI�WKH�3&�LQ�������

����� 3XEOLFLW\�DQG�6ROLFLWLQJ�3DSHUV�
7KH�ZRUNVKRS�ZLOO�EH�SXEOLFL]HG�XVLQJ�D�GHGLFDWHG�ZHEVLWH�KRVWHG�
E\�WKH�8QLYHUVLW\�RI�1HZ�+DPSVKLUH��7KH�&DOO�IRU�3DSHUV�ZLOO�EH�
GLVWULEXWHG�YLD�WKH�IROORZLQJ�FKDQQHOV��

 $&0�&+,�PDLOLQJ�OLVW��

 8ELFRPS�PDLOLQJ�OLVW��

 6,*GLDO�PDLOLQJ�OLVW��

 :LNL&)3��

 +)(6�6XUIDFH�7UDQVSRUWDWLRQ�7HFKQLFDO�*URXS�1HZVOHWWHU��

 &RQWDFWV�RI�SURJUDP�FRPPLWWHH�PHPEHUV� LQ� WKHLU� UHVSHFWLYH�
ILHOGV��

����� 3DSHU�6XEPLVVLRQ��5HYLHZ�DQG�6HOHFWLRQ�
3DSHUV� ZLOO� EH� VXEPLWWHG� DQG� UHYLHZHG� XVLQJ� WKH� (DV\&KDLU�
FRQIHUHQFH� PDQDJHPHQW� V\VWHP� >��@�� 7KLV� ZLOO� DOORZ� IRU� RQOLQH�
SDSHU� VXEPLVVLRQ� DQG� VLPSOH� PDQDJHPHQW� RI� UHYLHZHU�
DVVLJQPHQWV� DQG� IHHGEDFN�� 7KH� RUJDQL]HUV� ZLOO� PDNH� WKH� ILQDO�
SDSHU� VHOHFWLRQ� EDVHG� RQ� UHYLHZHU� UHFRPPHQGDWLRQV�� 1RWH� WKDW�
(DV\&KDLU�LV�D�IUHH�VHUYLFH�KRVWHG�E\�WKH�8QLYHUVLW\�RI�0DQFKHVWHU�
&6�'HSDUWPHQW�� WKHUHIRUH�QR�IXQGLQJ�ZLOO�KDYH�WR�EH�VHFXUHG�IRU�
LWV�RSHUDWLRQ��

����� )LQDO�3UH�:RUNVKRS�$FWLYLWLHV�
7KH� OLVW� RI� DFFHSWHG� SDSHUV� ZLOO� EH� SRVWHG� RQ� WKH� ZRUNVKRS�
ZHEVLWH�LQ�HDUO\�2FWREHU��7KH�RUJDQL]HUV�ZLOO�FUHDWH�D�PDLOLQJ�OLVW�
WR�GLVWULEXWH�DFFHSWHG�SDSHUV�WR�ZRUNVKRS�SDUWLFLSDQWV�SULRU�WR�WKH�
ZRUNVKRS��3DUWLFLSDQWV�ZLOO�DOVR�EH�HQFRXUDJHG�WR�XVH�WKH�PDLOLQJ�
OLVW�WR�LQLWLDWH�LQWHUDFWLRQV�EHIRUH�WKH�ZRUNVKRS��

��� 'XULQJ�WKH�:RUNVKRS�
����� 6HVVLRQV�
7KLV�DOO�GD\�ZRUNVKRS�ZLOO�KDYH�WKUHH�VHVVLRQV���
6HVVLRQ����:KDW�LV�FRJQLWLYH�ORDG"�7KH�ILUVW�VHVVLRQ�ZLOO�IHDWXUH�
���� H[SHUWV� ZKR� ZLOO� GLVFXVV� WKHLU� YLHZV� RQ� WKH� FRQFHSW� RI�
FRJQLWLYH�ORDG��ZKDW�LW�LV��KRZ�WR�HVWLPDWH�LW��DQG�ZKDW�LWV�UROH�LV�LQ�
H[SORULQJ�LQ�YHKLFOH�+0,���
6HVVLRQ����&RJQLWLYH�ORDG�DQG�LQ�YHKLFOH�+0,�UHVHDUFK��6HVVLRQ�
�� ZLOO� IHDWXUH� SRVWHU� SUHVHQWDWLRQV� E\� ZRUNVKRS� SDUWLFLSDQWV��
7KHVH� ZLOO� EH� SUHFHGHG� E\� D� RQH�PLQXWH�PDGQHVV� VHVVLRQ��
DOORZLQJ� HDFK� SUHVHQWHU� WR� EULHIO\� LQWURGXFH� KLV�KHU� SRVWHU�� 7KH�
SUHVHQWDWLRQV� ZLOO� IRFXV� RQ� FRJQLWLYH� ORDG� HVWLPDWLRQ� DQG�
PDQDJHPHQW��VSHFLILFDOO\�WKH�WRSLFV�OLVWHG�DW�WKH�HQG�RI�VHFWLRQ����

6HVVLRQ� ��� :KDW¶V� QH[W"� ,Q� WKH� ILQDO� VHVVLRQ� ZH� ZLOO� LQYLWH�
SDUWLFLSDQWV�WR�GLVFXVV�WKH�UHVXOWV�RI�WKH�ILUVW�WZR�VHVVLRQV�LQ�VPDOO�
JURXSV��:H�ZLOO�SURSRVH�WKUHH�VHHG�TXHVWLRQV�IRU�GLVFXVVLRQ��

�� +RZ� DUH� WKH� UHVHDUFK� SUREOHPV�� JRDOV�� K\SRWKHVHV� DQG�
DSSURDFKHV�LGHQWLILHG�LQ�WKH�ILUVW�WZR�VHVVLRQV�UHODWHG�WR�HDFK�
RWKHU"�
�� :KDW� DUH� WKH� VRFLHWDO� IRUFHV� WKDW� DUH� VKDSLQJ� WKH�
GLUHFWLRQ�RI�RXU�UHVHDUFK"�
�� ,Q� OLJKW� RI� DQVZHUV� WR� WKH� ILUVW� WZR�TXHVWLRQV��ZKDW�DUH�
VRPH� GHVLUDEOH� SDUWQHUVKLSV� DQG� FROODERUDWLRQV� WKDW� ZRXOG�
SURPRWH� SURJUHVV� WRZDUGV� VROYLQJ� WKH� PDMRU� SUREOHPV�
LGHQWLILHG�LQ�WKLV�ZRUNVKRS"�

7KH� FRQFOXVLRQV� IURP� WKH� VPDOO�JURXS� GLVFXVVLRQV� ZLOO� EH�
SUHVHQWHG�LQ�D�FORVLQJ�URXQG�WDEOH�GLVFXVVLRQ��

����� &ROOHFWLQJ�)HHGEDFN�
$V� LQ� ������ DW� WKH� HQG� RI� WKH� ZRUNVKRS� RUJDQL]HUV� ZLOO� VROLFLW�
IHHGEDFN� IURP� SDUWLFLSDQWV� LQ� DQRQ\PRXV� ZULWWHQ� IRUP��
3DUWLFLSDQWV�ZLOO� EH� DVNHG� WR� HYDOXDWH� WKH� UHOHYDQFH�DQG�XOWLPDWH�
YDOXH� RI� WKH� ZRUNVKRS� XVLQJ� UHVSRQVHV� RQ� D� /LNHUW� VFDOH��
6XJJHVWLRQV�IRU�LPSURYHPHQWV�ZLOO�DOVR�EH�VROLFLWHG��
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��� $IWHU�WKH�:RUNVKRS�
����� 2QOLQH�5HSRUW�
%DVHG�RQ�WKH�QRWHV�WDNHQ�GXULQJ�WKH�ZRUNVKRS��WKH�RUJDQL]HUV�ZLOO�
FUHDWH�D�UHSRUW�DERXW�WKH�ZRUNVKRS¶V�RXWFRPHV�DQG�SRVW�LW�RQ�WKH�
ZRUNVKRS� ZHEVLWH�� 7KH� RUJDQL]HUV� ZLOO� DOVR� SUHSDUH� DQG� SRVW� D�
VHSDUDWH�UHSRUW�DERXW�SDUWLFLSDQW�HYDOXDWLRQV��

����� :KLWH�3DSHU�V��RQ�)XWXUH�:RUN�
7KH�RUJDQL]HUV�ZLOO�LQLWLDWH�DQ�HIIRUW�WR�SUHSDUH�RQH�RU�PRUH�ZKLWH�
SDSHUV� WR� SURYLGH� JXLGDQFH� RQ� IXWXUH� ZRUN� LQ� WKH� ILHOG� RI�
FRJQLWLYH�ORDG�DV�LW�UHODWHV�WR�LQ�YHKLFOH�+0,��$V�WKHUH�DUH�YDULRXV�
LQWHQGHG�FRQVXPHUV�RI�WKLV�JXLGDQFH��IURP�IHOORZ�UHVHDUFKHUV�DQG�
GHYHORSHUV��WR�LQGXVWU\��WR�IXQGLQJ�DJHQFLHV��PRUH�WKDQ�RQH�ZKLWH�
SDSHU� PLJKW� EH� DSSURSULDWH�� HDFK� ZLWK� D� GLIIHUHQW� IRFXV� DQG�
IRUPDW��

����� :RUNVKRS�DW�$XWRPRWLYH8,�����"�
$VVXPLQJ� WKDW� SDUWLFLSDQW� IHHGEDFN� LQGLFDWHV� WKDW� WKH� ZRUNVKRS�
ZDV� VXFFHVVIXO�� WKH� RUJDQL]HUV� ZLOO� FRQWDFW� SDUWLFLSDQWV� IRU�
VXJJHVWLRQV�IRU�D�ZRUNVKRS�WR�EH�KHOG�DW�$XWRPRWLYH8,��������

�� $&.12:/('*0(176�
:RUN�DW� WKH�8QLYHUVLW\�RI�1HZ�+DPSVKLUH�ZDV�VXSSRUWHG�E\� WKH�
86�'HSDUWPHQW� RI� -XVWLFH� �JUDQWV������'��%;�.����DQG������
''�%;�.������DQG�E\�0LFURVRIW�5HVHDUFK���

�� 5()(5(1&(6�
>�@ %UXFH�0HKOHU��%U\DQ�5HLPHU�DQG�0DULQ�=HF��'HILQLQJ�

:RUNORDG�LQ�WKH�&RQWH[W�RI�'ULYHU�6WDWH�'HWHFWLRQ�DQG�+0,�
(YDOXDWLRQ��6XEPLWWHG�WR�$XWRPRWLYH8,�������

>�@ &KULVWRSKHU�'��:LFNHQV��0XOWLSOH�UHVRXUFHV�DQG�
SHUIRUPDQFH�SUHGLFWLRQ��7KHRUHWLFDO�,VVXHV�LQ�(UJRQRPLFV�
6FLHQFH����������±�����������
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