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2YHUYLHZ�RI�0DLQ�&,,5�$FWLYLWLHV)URP�2FWREHU����������± 0DUFK�����������&,,5�SXUVXHG�UHVHDUFK�	�HGXFDWLRQ�DFWLYLWLHV�RI������,PSOHPHQWDWLRQ� RI� 6HFRQG� RIIHULQJ� RI� ,
,� EDVHG� FRXUVH� ³%XVLQHVV� 0RGHOLQJ� ZLWK� 6\VWHP�'\QDPLFV´��%06'��DW�,QVWLWXWH�RI�0DQDJHPHQW�7HFKQRORJ\��,07��*KD]LDEDG�IURP�6HSWHPEHU�'HFHPEHU� ������ %06'� ZDV� WDXJKW� E\� 3URI�� 5HHPD� .KXUDQD�� ,07�� *KD]LDEDG�� ���� 3DSHU�FRUUHFWLRQ� DQG� VXEPLVVLRQ� RI� VHPHVWHU�HQG� ILQDO� H[DPLQDWLRQ� UHVXOWV� IRU� 8QLYHUVLW\� RI� 3XQH�&RXUVH� ��������� 0,6�� ([DPLQDWLRQ� IRU� WKH� FRXUVH� 0,6� KHOG� LQ� 1RYHPEHU� ����� DQG� UHVXOWV�VXEPLWWHG�LQ�0DUFK�������&RUH�&RXUVH�0,6�XQGHU�%�(���(OHFWURQLFV��'HJUHH�RI�8R3�LV�RIIHUHG�DV� LQWURGXFWLRQ� WR� ,
,�� ��� &RQGXFWLQJ� RI� 3*� OHYHO� ³,,6´� FRXUVH XQGHU� RSHQ� HGXFDWLRQ� WKURXJK�<&028¶V�0��3KLO���,7��GHJUHH������&RQGXFWLQJ�RI�8*�&RXUVH�6XEMHFW�1R���������0DQDJHPHQW�,QIRUPDWLRQ� 6\VWHP� �0,6� XQGHU� %�(�� �(OHFWURQLFV�� GHJUHH� RI� 8QLYHUVLW\� RI� 3XQH�� ����&RQGXFWLQJ�RI�&RXQVHOLQJ�IRU�0��3KLO���,7��GHJUHH�FRXUVH�³,QWHJULW\�,QIRUPDWLRQ�6\VWHP´��,,6� ±�D�� $W� <&028¶V� 0XPEDL� 6WXG\� &HQWHU DW� 'HSW�� RI� &RPSXWHU� 6FLHQFH� 	� ,7�� .LUWL� &ROOHJH��0XPEDL�� �E�� $W� <&028¶V� 3XQH� 6WXG\� &HQWHU DW� 'HSW�� RI� &RPSXWHU� 6FLHQFH� 	� ,7�� :DGLD�&ROOHJH�� 3XQH�� �F�� $W� <&028¶V� $XUDQJDEDG� 6WXG\� &HQWHU DW� ,075�� $XUDQJDEDG�� ����&RQGXFWLQJ�2QH�'D\�7HDFKLQJ�:�6�RQ�WKH�FRXUVH�³0DQDJHPHQW�,QIRUPDWLRQ�6\VWHP´��0,6� IRU�VWXGHQWV�RI�%�(�� �(OHFWURQLFV��'HJUHH� DW�3UDYDUD�5XUDO�&ROOHJH�RI�(QJLQHHULQJ��3UDYDUD�1DJDU��RQ�0DUFK��������������3DUWLFLSDWLRQ�LQ�)RXUWK�'D\�/RQJ�7HDFKHU�7UDLQLQJ�:RUNVKRS FRQGXFWHG�DW�$,6606¶�&ROOHJH�RI�(QJLQHHULQJ�IRU�:RPHQ�IRU�³0DQDJHPHQW�,QIRUPDWLRQ�6\VWHP´�FRXUVH��RQ�)HEUXDU\�������������� 3UHVHQWDWLRQ�RI�,
,�UHVHDUFK�SDSHU�DW�7KH��QG ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QIRUPDWLRQ�6\VWHPV��7HFKQRORJ\�DQG�0DQDJHPHQW��,&,670� KHOG�DW�'XEDL�IURP�����PDUFK������� ���� 3UHVHQWDWLRQ� RI� ,
,� UHVHDUFK� 7XWRULDO� DW� 7KH� �QG ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�,QIRUPDWLRQ� 6\VWHPV�� 7HFKQRORJ\� DQG�0DQDJHPHQW� �,&,670� KHOG� DW� 'XEDL� IURP� ����PDUFK������� �����'HOLYHULQJ�6WDWH�RI�$UW� ,QYLWHG�/HFWXUH�SUHVHQWDWLRQ�DW���UG 1DWLRQDO�&RQYHQWLRQ�RI�(OHFWURQLFV�	�7HOHFRPPXQLFDWLRQ�(QJLQHHUV�� �����'HOLYHULQJ� ,QYLWHG�7DON� DW�1DWLRQDO� VHPLQDU�RQ�(QJLQHHULQJ�5HOLDELOLW\�DQG�)DLOXUH�$QDO\VLV RUJDQL]HG�E\�'HSW��RI�0HFKDQLFDO�(QJLQHHULQJ��6LQKDJDG� 7HFKQLFDO� (GXFDWLRQ� 6RFLHW\� 9DGJDRQ�� 3XQH�� ����� 'HOLYHULQJ� ,QYLWHG� /HFWXUH� RQ�,QIRUPDWLRQ� ,QWHJULW\� DW� 'DWDEDVH� :HHN� RUJDQL]HG� E\� 7&6�� 3XQH�� ����� 3DUWLFLSDWLRQ� LQ� ,
,�5HVHDUFK� 0HHWLQJ� DW� 7DWD� 5HVHDUFK� 'HVLJQ� DQG� 'HYHORSPHQW� &HQWHU� �75''&��� 3XQH�� ����&KDLULQJ� D� VHVVLRQ� DW� ³5HVHDUFK�0HWKRGRORJ\�0HHW´ RUJDQL]HG� E\�000&2(��.RWKUXG�� 3XQH�DQG� GHOLYHULQJ� D� NH\� QRWH� DGGUHVV� RQ� � ³5HVHDUFK�2SSRUWXQLWLHV� LQ� ,
,�.QRZOHGJH�$UHD´�� �����'HOLYHULQJ�&KLHI�*XHVW¶V�DGGUHVV�RQ�³,
,�± 7HFKQRORJ\�'HYHORSPHQW�2SSRUWXQLWLHV´ DW�$QQXDO�'D\� RI� &RPSXWHU� 6FLHQFH�	� ,7� VWXGHQWV� RI�0�&�(�� 6RFLHW\¶V�$EHGD� ,QDPGDU�6HQLRU�&ROOHJH��3XQH�� �����'HOLYHULQJ�DQ� LQYLWHG� OHFWXUH�RQ�³$Q�2YHUYLHZ�RI� ,QIRUPDWLRQ�,QWHJULW\�.QRZOHGJH�$UHD´�WR�0%$�VWXGHQWV DW�0DUDWKZDGD�0LWUDPDQGDO��.RWKUXG��3XQH������ 'HOLYHULQJ�DQ�LQYLWHG�OHFWXUH�RQ�³,
,�5HVHDUFK�$UHDV´� WR�&RPSXWHU�6FLHQFH� DQG�(OHFWURQLFV�DQG� WHOHFRPPXQLFDWLRQV�IDFXOW\ DW�0DUDWKZDGD�0LWUPDQGDO¶V�&ROOHJH�RI�(QJLQHHULQJ��.RWKUXG��3XQH�������,
,�5HVHDUFK��HGXFDWLRQ� DQG� QHWZRUNLQJ� � LQWHUDFWLRQV� ����� 0�3KLO�� 5HVHDUFK� 3URMHFWV� 0HHWLQJV�� DQG� �����&RQGXFWLQJ�6HPLQDU�DQG�$VVLJQPHQWV¶�([DPLQDWLRQ�IRU�,,6�VWXGHQWV�
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7KH�&,,5�DFWLYLWLHV��PHQWLRQHG�DERYH��DUH�EULHIO\�GHVFULEHG�KHUH��
�� ,PSOHPHQWDWLRQ� RI� 6HFRQG� RIIHULQJ� RI� ,
,� EDVHG� FRXUVH� ³%XVLQHVV� 0RGHOLQJ� ZLWK�6\VWHP�'\QDPLFV´��%06'��DW�,QVWLWXWH�RI�0DQDJHPHQW�7HFKQRORJ\��,07��*KD]LDEDG�IURP�6HSWHPEHU�'HFHPEHU� ������%06'�ZDV� WDXJKW�E\�3URI��5HHPD�.KXUDQD�� ,07��*KD]LDEDG�

'XULQJ� LWV� WUL�VHPHVWHU� DGPLQLVWHUHG� IURP� -DQXDU\� ����� � 0DUFK� ���� ������ ,QVWLWXWH� RI�0DQDJHPHQW� 7HFKQRORJ\� �,07��� *KD]LDEDG�� XQGHU� LWV� )XOO�7LPH� 0DQDJHPHQW� SURJUDP� 3RVW�*UDGXDWH� 'LSORPD� LQ� %XVLQHVV�0DQDJHPHQW� �3*'%0��� LPSOHPHQWHG� WKH� ILUVW� RIIHULQJ� RI� WKH�FRXUVH�³%XVLQHVV�0RGHOLQJ�ZLWK�6\VWHPV�'\QDPLFV´��%06'���
&RXUVH�%06' LV�GHVLJQHG�DV�DQ�DQDO\WLFDO��DGYDQFHG�OHYHO�LQWURGXFWLRQ�WR�LQIRUPDWLRQ�LQWHJULW\�WHFKQRORJ\� IRU� EXVLQHVV�PRGHOLQJ� IRU� FRPSHWLWLYH� DGYDQWDJH� LQ� FRPSOH[� DQG� FKDQJLQJ�PDUNHW�HQYLURQPHQW��&,,5�6LWH�FLLU�RUJ�LQ�JLYHV� WKH�GHWDLOV�RI� WKH�FRXUVH��3URI��0DQGNH�ZDV� LQYLWHG�E\�,07�WR�FRQGXFW� WKH�FRXUVH�LQ�WKH�FDSDFLW\�RI�WKH�,QVWUXFWRU�,Q�&KDUJH��1DWDVKD�.DSRRU�DVVLVWHG�3URI��0DQGNH�LQ�WKH�WHDFKLQJ�WDVN��
,07� LPSOHPHQWHG� WKH� VHFRQG� RIIHULQJ� RI� WKH� FRXUVH� IURP� 6HSWHPEHU�'HFHPEHU� ������ 3URI��5HHPD� .KXUDQD�� ,07�� *KD]LDEDG� ZDV� WKH� &RXUVH� ,�&�� 7RWDO� ��� VWXGHQWV� FUHGLWHG� WKLV� FRXUVH�RIIHULQJ���

�� 3DSHU� FRUUHFWLRQ� DQG� VXEPLVVLRQ� RI� VHPHVWHU�HQG� ILQDO� H[DPLQDWLRQ� UHVXOWV� IRU�8QLYHUVLW\� RI� 3XQH� &RXUVH� ���������0,6�� ([DPLQDWLRQ� IRU� WKH� FRXUVH�0,6� KHOG� LQ�1RYHPEHU������DQG� UHVXOWV� VXEPLWWHG� LQ�0DUFK�������&RUH�&RXUVH�0,6�XQGHU�%�(���(OHFWURQLFV��'HJUHH�RI�8R3�LV�RIIHUHG�DV�LQWURGXFWLRQ�WR�,
,�
8QLYHUVLW\� RI� 3XQH� �8R3�� XQGHU� LWV� 8*� OHYHO� %�(�� �(OHFWURQLFV�� 'HJUHH� RIIHUV� D� FRUH� FRXUVH���������� 0DQDJHPHQW� ,QIRUPDWLRQ� 6\VWHPV� ������ &RXUVH�� )RU� WKLV� FRXUVH�� ZKLFK� LV�LPSOHPHQWHG� DW� ��� HQJLQHHULQJ� FROOHJHV� DFURVV� WKH�6WDWH�RI�0DKDUDVKWUD� DQG�ZDV� LPSOHPHQWHG�IURP� $XJXVW� ± 1RYHPEHU� ������ WKH� VHPHVWHU�HQG� H[DPLQDWLRQ� ZDV� FRQGXFWHG� LQ� 1RYHPEHU�������
'XULQJ� WKH� SHULRG� )HEUXDU\�0DUFK� ������ 3URI�� 0DQGNH� SDUWLFLSDWHG� LQ� FRUUHFWLRQ� RI� WKHVH�H[DPLQDWLRQ�SDSHUV�DQG�LQ�VXEPLVVLRQ�RI�UHVXOWV�WR�8QLYHUVLW\�RI�3XQH�LQ�0DUFK����������

�� &RQGXFWLQJ� RI� 3*� OHYHO� ³,,6´� FRXUVH� XQGHU� RSHQ� HGXFDWLRQ� WKURXJK� <&028¶V�0��3KLO���,7��GHJUHH��
6WDUWLQJ�1RYHPEHU������� LPSOHPHQWDWLRQ�RI� ³,QWHJULW\� ,QIRUPDWLRQ�6\VWHP´� �,,6��FRXUVH�XQGHU�0�� 3KLO�� �,7�� GHJUHH� SURJUDP� RI�<&028� LV� DQ� LPSRUWDQW� DFWLYLW\�&,,5� KDV� EHHQ� LQYROYHG� LQ�GXULQJ�WKH�SHULRG�XQGHU�FRQVLGHUDWLRQ��7KLV�FRXUVH�LQ�LWV�VHFRQG�RIIHULQJ��ILUVW�RIIHULQJ�ZDV�IURP�1RYHPEHU������$XJXVW�������WDUJHWV�WHDFKLQJ�IDFXOW\�DQG�LV�FRQGXFWHG�WKURXJK�RSHQ�HGXFDWLRQ��$V� D� UHVXOW� RYHU� ���� WHDFKHUV� IURP� LQVWLWXWLRQV� DFURVV� 0DKDUDVKWUD� DUH� VWXG\LQJ� ,QIRUPDWLRQ�,QWHJULW\�VXEMHFW�DUHD��7HDFKHU�WUDLQLQJ�RQ�WKLV�GLPHQVLRQ�ZLOO�JR�D�ORQJ�ZD\�LQ�WKH�GLVVHPLQDWLRQ�RI� ,
,� NQRZOHGJH�� )XUWKHU� DIWHU� WKH� FXUUHQW� FRXUVH� OHDUQLQJ� LV� RYHU�� VRPH� IDFXOW\� VWXG\LQJ� WKH�
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FRXUVH�PD\� HYHQ� RSW� WR� GR� UHVHDUFK� SURMHFWV� LQ� ,
,� DUHD�� 7KLV�ZLOO� RQO\� IXUWKHU� VWUHQJWKHQ� ,
,�HGXFDWLRQ�DQG�UHVHDUFK�LQLWLDWLYHV��ZKLFK�DUH�QRZ�FRPLQJ�WR�WKH�IRUH��
�� &RQGXFWLQJ�RI�8*�&RXUVH�6XEMHFW�1R���������0DQDJHPHQW�,QIRUPDWLRQ�6\VWHP��0,6��XQGHU�%�(���(OHFWURQLFV��GHJUHH�RI�8QLYHUVLW\�RI�3XQH�

'XULQJ� -DQXDU\�0D\� ������ ��� HQJLQHHULQJ� LQVWLWXWLRQV� VSUHDG� DFURVV� WKH� 6WDWH� RI�0DKDUDVKWUDZLWK� WRWDO� %�(�� �(OHFWURQLFV��'HJUHH� VWXGHQW� LQWDNH� FDSDFLW\� RI� DERXW� ���� XQGHU�8QLYHUVLW\� RI�3XQH��8R3��DUH�LPSOHPHQWLQJ�FRUH�FRXUVH�³0,6´��ZKLFK�LV�D�8*�OHYHO�LQWURGXFWLRQ�WR�LQWHJULW\�RI� LQIRUPDWLRQ� V\VWHP� DQG� LQIRUPDWLRQ� WKHUH� IURP� �DFWXDO� QXPEHU� RI� VWXGHQWV� DWWHQGLQJ� WKH�FRXUVH� ZLOO� YDU\� DV� LW� GHSHQGV� RQ� DFWXDO� DGPLVVLRQV� WR� WKH� LQVWLWXWLRQV� RIIHULQJ� WKH� GHJUHH�SURJUDP�DQG�WKH�VWXGHQW�HOLJLELOLW\��
�� &RQGXFWLQJ�RI�&RXQVHOLQJ�IRU�0��3KLO���,7��GHJUHH�FRXUVH�³,QWHJULW\�,QIRUPDWLRQ�6\VWHP´��,,6�

<DVKZDQWUDR�&KDYDQ�0DKDUDVKWUD�2SHQ�8QLYHUVLW\� �<&028��DW�1DVKLN��0DKDUDVKUWD��,QGLD�XQGHU�LWV�0��3KLO��'HJUHH�LQ�,QIRUPDWLRQ�7HFKQRORJ\��,7��RIIHUV�D�FRXUVH��VXEMHFW��³,QWHJULW\� ,QIRUPDWLRQ� 6\VWHP´� �,,6��� 6FKRRO� RI� &RPSXWHU� 6FLHQFH� RI�<&028��ZKLFK�DGPLQLVWHUV�WKH�FRPSXWHU�VFLHQFH�DQG�,7�GHJUHH�HGXFDWLRQ�RI�WKH�8QLYHUVLW\��LV�FXUUHQWO\�FRQGXFWLQJ�WKH�FRXUVH�IURP�1RYHPEHU������ $XJXVW�������0��3KLO��'HJUHH�SURJUDPV�RI�<&028� DUH� GHVLJQHG� DV� UHVHDUFK� SURJUDPV� IRU� VHUYLQJ� WHDFKLQJ� IDFXOW\� DQG� RYHU� ����IDFXOW\�PHPEHUV�DUH�XQGHUJRLQJ�0��3KLO�� �,7��SURJUDP�GXULQJ�DFDGHPLF�\HDUV����������<&028� FRQGXFWV� WKH� RSHQ� HGXFDWLRQ� DW� WKH�8QLYHUVLW\¶V� VWXG\� FHQWHUV��ZKHUH� FRXUVH�FRXQVHOLQJ�VHVVLRQV�DUH�LPSOHPHQWHG��3URI��0DQGNH�LV�D�FRXQVHORU�IRU�³,,6´�FRXUVH���
D� $W�<&028¶V�0XPEDL�6WXG\�&HQWHU�DW�'HSW��RI�&RPSXWHU�6FLHQFH�	�,7��.LUWL�&ROOHJH��0XPEDL�)URP� 1RYHPEHU� ������� ������ 3URI�� 0DQGNH� FRQGXFWHG� ,,6� FRXUVH� FRXQVHOLQJ� DW� <&028¶V�0XPEDL�6WXG\�&HQWHU� DW�'HSW�� RI�&RPSXWHU�6FLHQFH�	� ,7��.LUWL�&ROOHJH��0XPEDL��'U�� �0UV���6HHPD�3XURKLW��+HDG��'HSW��RI�&RPSXWHU�6FLHQFH�	�,7�DQG�&RRUGLQDWRU��<&028�6WXG\�&HQWHU�DW�.LUWL�&ROOHJH��0XPEDL�RUJDQL]HG�WKH�FRXQVHOLQJ���E� $W� <&028¶V�3XQH� 6WXG\�&HQWHU� DW�'HSW�� RI�&RPSXWHU�6FLHQFH�	� ,7��:DGLD�&ROOHJH��3XQH�)URP�1RYHPEHU��������������3URI��0DQGNH�FRQGXFWHG�,,6�FRXUVH�FRXQVHOLQJ�DW�<&028¶V�3XQH�6WXG\� &HQWHU� DW� 'HSW�� RI� &RPSXWHU� 6FLHQFH� 	� ,7�� :DGLD� &ROOHJH�� 3XQH�� 'U�� �0UV��� 6�� &��6KLUZDLNDU��+HDG��'HSW��RI�&RPSXWHU�6FLHQFH�	�,7�DQG�&RRUGLQDWRU��<&028�6WXG\�&HQWHU�DW�:DGLD�&ROOHJH��3XQH�RUJDQL]HG�WKH�FRXQVHOLQJ�F� $W�<&028¶V�$XUDQJDEDG�6WXG\�&HQWHU�DW�,075��$XUDQJDEDG�)URP� 'HFHPEHU� ������� ������ 3URI�� 0DQGNH� FRQGXFWHG� ,,6� FRXUVH� FRXQVHOLQJ� DW� <&028¶V�$XUDQJDEDG�6WXG\�&HQWHU�DW�,075��$XUDQJDEDG��0V��1DWDVKD�.DSRRU�DVVLVWHG�3URI��0DQGNH�LQ�WKH� FRXUVH� FRXQVHOLQJ��0U�� -DXONDU�� &RRUGLQDWRU��<&028�6WXG\�&HQWHU� DW� ,075��$XUDQJDEG�RUJDQL]HG�WKH�FRXQVHOLQJ�
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�� &RQGXFWLQJ�2QH�'D\�7HDFKLQJ�:�6�RQ�WKH�FRXUVH ³0DQDJHPHQW�,QIRUPDWLRQ�6\VWHP´�IRU� VWXGHQWV�RI�%�(�� �(OHFWURQLFV��'HJUHH�DW�3UDYDUD�5XUDO�&ROOHJH�RI�(QJLQHHULQJ��3UDYDUD��1DJDU��RQ�0DUFK����������
'HSW�� RI� (OHFWURQLFV� RI� 3UDYDUD� 5XUDO� (QJLQHHULQJ� &ROOHJH�� 3UDYDUD� 1DJDU� FRQGXFWHG� RQH�GD\�WHDFKLQJ�Z�V�RQ�0DUFK����������RQ�VXEMHFW�³0DQDJHPHQW�,QIRUPDWLRQ�6\VWHP´�IRU� LWV�VWXGHQWV�RI�%�(���(OHFWURQLFV��'HJUHH��
'U�� 'KLUHQGUD� 6KXNOD�� 3ULQFLSDO�� 3UDYDUD� 5XUDO� (QJLQHHULQJ� &ROOHJH� SUHVLGHG� RYHU� WKH� Z�V�LQDXJXUDWLRQ�IXQFWLRQ��ZKLFK�ZDV�RUJDQL]HG�E\�0U��&KRSDGH��+HDG�RI�'HSW��RI�(OHFWURQLFV�DQG�3URI��%KDPEKDUH��)DFXOW\��'HSW��RI�(OHFWURQLFV��3URI��0DQGNH�FRQGXFWHG�WKH�GD\�ORQJ�ZRUNVKRS�LQ�H[SHUW¶V�FDSDFLW\�

�� 3DUWLFLSDWLRQ�LQ�)RXUWK�'D\�/RQJ�7HDFKHU�7UDLQLQJ�:RUNVKRS�FRQGXFWHG�DW�$,6606¶�&ROOHJH�RI�(QJLQHHULQJ�IRU�:RPHQ�IRU�³0DQDJHPHQW�,QIRUPDWLRQ�6\VWHP´�FRXUVH��RQ�)HEUXDU\�����������
%DFNJURXQG�&,,5� $FWLYLW\� 5HSRUWV� RI� ��VW 0D\� DQG� ��WK 6HSWHPEHU� ����� KDYH� UHSRUWHG� WKDW�� IURP� WKH�$FDGHPLF�\HDU����������8QLYHUVLW\�RI�3XQH��8R3��XQGHU�LWV�%�(���(OHFWURQLFV��'HJUHH�SURJUDP�KDV� LQWURGXFHG�� DW� WKH� �WK DQG� ILQDO�\HDU� OHYHO�� D�8*�&RXUVH�6XEMHFW�1R���������0DQDJHPHQW�,QIRUPDWLRQ�6\VWHP��0,6���7KH�FRXUVH�LV�GHVLJQHG�DV�DQ�LQWURGXFWLRQ�WR�,QIRUPDWLRQ�,QWHJULW\�RI�,QIRUPDWLRQ�6\VWHPV��,6��DQG�,QIRUPDWLRQ�WKHUHIURP��,W�LV�D�VHPHVWHU�ORQJ�����PDUNV�FRUH�SDSHU�ZLWK�ZHHNO\���KUV��OHFWXUH�WHDFKLQJ��&,,5�$FWLYLW\�5HSRUW�RI���VW 0D\������KDV�JLYHQ�WKH�FRXUVH�FRQWHQW�LQ�EULHI��$QG�&,,5�$FWLYLW\�5HSRUW�RI���WK 6HSWHPEHU������LQ�$SSHQGL[���KDV�JLYHQ�WKH�GHWDLOHG�FRXUVH�V\OODEXV��

8QGHU�8QLYHUVLW\�RI�3XQH�����HQJLQHHULQJ�FROOHJHV�RIIHU�%�(��(OHFWURQLFV�'HJUHH��7KHVH�FROOHJHV�DUH� VSUHDG� DFURVV� WKH� ,QGLDQ� :HVWHUQ� 6WDWH� RI� 0DKDUDVKWUD�� &ROOHJHV� DUH� ORFDWHG� DW� YDULRXV�FLWLHV�WRZQV��QDPHO\��3XQH��$ODQGL��3LPSUL��+DGDSVDU��$KDPDGQDJDU��&RSHUJDRQ��3UDYDUDQDJDU��1DVKLN�� 6DQJDPQHU�� HWF�� 7KH� ILUVW� RIIHULQJ� RI� WKH� FRXUVH� 6XEMHFW� 1R�� ������� 0,6 ZDV� IURP�-DQXDU\�0D\������
,W� LV� WR� IDFLOLWDWH� WKH� ³0,6´� FRXUVH� RIIHULQJV� DW� DERYH� 8R3� HQJLQHHULQJ� LQVWLWXWLRQV� WKDW�� DV�UHSRUWHG� LQ� DERYH� PHQWLRQHG� &,,5� $FWLYLW\� 5HSRUWV�� WKUHH� 7HDFKHU� 7UDLQLQJ�:RUNVKRSV� ZHUH��EHHQ� FRQGXFWHG� LQ� 3XQH�� 7KH� ILUVW� GD\�ORQJ� Z�V� ZDV� LQ� -XO\� ����� DQG� ZDV� RUJDQL]HG� E\� WKH�(OHFWURQLFV�'HSDUWPHQW� RI� WKH�$,6606¶V�&ROOHJH� RI�(QJLQHHULQJ�� 3XQH�� WKH� VHFRQG� LQ�$XJXVW������ E\� WKH� 'HSW�� RI� (OHFWURQLFV� RI� 0DKDUDVKWUD� $FDGHP\� RI� (QJLQHHULQJ¶V� &ROOHJH� RI�(QJLQHHULQJ��$ODQGL�DQG�WKH�WKLUG�LQ�)HEUXDU\����� E\�WKH�'HSW��RI�(OHFWURQLFV�RI�'U��'��<��3DWLO�&ROOHJH�RI�(QJLQHHULQJ��3LPSUL����

)RXUWK�2QH�'D\�7HDFKHU�7UDLQLQJ�:RUNVKRS�DW�$,6606¶V�&ROOHJH�RI�(QJLQHHULQJ�IRU�:RPHQ�DW�3XQH�RQ�)HEUXDU\���������:LWKLQ�WKH�VDPH�IUDPHZRUN�RI�,
,�WHDFKHU�WUDLQLQJ�REMHFWLYH�DV�DERYH��GXULQJ�WKH�&,,5�$FWLYLW\�SHULRG�FXUUHQWO\�XQGHU�FRQVLGHUDWLRQ� �L�H���2FWREHU������0DUFK�������� WKH� IRXUWK�'D\�ORQJ�Z�V�ZDV� KHOG� DW� $OO� ,QGLD� 6KUL� 6KLYDML� 0HPRULDO� 6RFLHW\¶V� &ROOHJH� RI� (QJLQHHULQJ� IRU� :RPHQ�
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�$,6606¶V�&2(:��� 6KLYDMLQDJDU�� 3XQH� RQ� )HEUXDU\� ���� ������ 3URI�� 6KHGJH��+2'��'HSW�� RI�(OHFWURQLFV��$,6606¶V�&2(:�DQG�0HPEHU��%RDUG�RI�6WXGLHV�IRU�(OHFWURQLFV�'LVFLSOLQH��8R3��JXLGHG� DQG� RUJDQL]HG� WKH� Z�V� DQG�0V�� $QXSDPD�� IDFXOW\� RI� 'HSW�� RI� (OHFWURQLFV�� $,6606¶V�&2(:� FRRUGLQDWHG� WKH� Z�V� SURFHHGLQJV�� ZKLFK� ZHUH� DWWHQGHG� E\� ��� SDUWLFLSDQWV� LQFOXGLQJ�IDFXOW\�RI����HQJLQHHULQJ�FROOHJHV�IURP�DFURVV�WKH�6WDWH�RI�0DKDUDVKWUD�RIIHULQJ�0,6�FRXUVH��
3URI��:DQL��'HDQ�RI�(QJLQHHULQJ��&ROOHJH�RI�(QJLQHHULQJ��3XQH��8R3�ZDV�WKH�*XHVW�RI�+RQRU�DW�WKH� :�6� ,QDXJXUDWLRQ� IXQFWLRQ�� 'U�� .XONDUQL�� 3ULQFLSDO�� $,6606¶V� &2(:� FKDLUHG� WKH�LQDXJXUDWLRQ�IXQFWLRQ��3URI��6KHGJH�LQWURGXFHG�WKH�Z�V�REMHFWLYH��3URI��3�$��3DWLO��+2'��'HSW��RI�(OHFWURQLFV�� $,6606&2(�� 3XQH�� 3URI�� 0DKHVK� *RXGXU�� 0$(&2(�� $ODQGL� DQG� 3URI�� �0UV���%KDYDQD� $PXQGNDU�� '<3&2(�� 3LPSUL� DOVR� SDUWLFLSDWHG� LQ� WKH� LQDXJXUDWLRQ� IXQFWLRQ�� 3URI��0DQGNH�H[SODLQHG�WKH�0,6�FRXUVH�VWUXFWXUH�DW�WKH�,QDXJXUDWLRQ�IXQFWLRQ��
)ROORZLQJ�WKH�LQDXJXUDWLRQ�IXQFWLRQ��0V��6PLWD�3DWLO��ZKR�LV�<&028¶V�ILUVW�EDWFK�0��3KLO���,7��VWXGHQW� FXUUHQWO\� GRLQJ� KHU� 0�� 3KLO�� UHVHDUFK� SURMHFW� RQ� SHGDJRJLF� DVSHFWV� RI� GHOLYHULQJ�,QIRUPDWLRQ� ,QWHJULW\� HGXFDWLRQ� WKURXJK� H�OHDUQLQJ� DQG� ZKR� LV� )DFXOW\� RI� 0DUDWKZDGD�0LWUPDQGDO¶V�&ROOHJH�RI�9RFDWLRQDO�(GXFDWLRQ��JDYH�D�SUHVHQWDWLRQ�RQ�KHU�UHVHDUFK�ZRUN�WR�3URI��:DQL�� 'U�� .XONDUQL�� 3URI�� 6KHGJH�� 3URI�� 3DWLO� DQG� WR� WKH� :�6� SDUWLFLSDQWV�� 7KH� UHVHDUFK�SUHVHQWDWLRQ�GHWDLOLQJ�H�GHOLYHU\�RI�0,6�DQG�,,6�FRXUVHV�ZDV�ZHOO�DSSUHFLDWHG��
7KLV�ZDV�WKHQ�IROORZHG�E\�WKH�'D\�/RQJ�H[SHUW¶V�OHFWXUHV�RQ�WKH�FRXUVH�0,6�E\�3URI��0DQGNH�WR�WKH�:�6�SDUWLFLSDQWV���

�� 3UHVHQWDWLRQ� RI� ,
,� UHVHDUFK� SDSHU� DW� 7KH� �QG ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�,QIRUPDWLRQ6\VWHPV��7HFKQRORJ\�DQG�0DQDJHPHQW��,&,670��KHOG�DW�'XEDL�IURP�����0DUFK�������
8QLYHUVLW\�RI )ORULGD��86$�DQG�,QVWLWXWH�RI�0DQDJHPHQW�7HFKQRORJ\��,07���,QGLD�MRLQWO\�RUJDQL]HG�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QIRUPDWLRQ�V\VWHPV��7HFKQRORJ\�DQG�0DQDJHPHQW��,&,670������DW�'XEDL�IURP�0DUFK������������)RU�GHWDLOV�RI ,&,670�����DQG�SURJUDP�VFKHGXOH��SOHDVH�UHIHU�WR�ZZZ�LPW�HGX�
7KH�FRQIHUHQFH�DWWUDFWHG�����SDSHUV�IURP����FRXQWULHV��)URP�WKHVH�EDVHG�RQ�UHYLHZV����SDSHUV�E\����SDUWLFLSDQWV�ZHUH�SUHVHQWHG�DW�WKH�FRQIHUHQFH��7KHVH����SDUWLFLSDQWV�UHSUHVHQWHG����FRXQWLHV��
6SHFLILFDOO\�� D� SDSHU� HQWLWOHG� �0DQDJLQJ� ,QIRUPDWLRQ� ,QWHJULW\�� E\� 1DWDVKD� .DSRRU�� 5HHPD�.KXUDQD� DQG� 9LMD\� 0DQGNH� ZDV� SUHVHQWHG� DW� WKH� FRQIHUHQFH�� 7KH� SDSHU� DSSHDUV� LQ� WKH�FRQIHUHQFH�SURFHHGLQJV��

�� 3UHVHQWDWLRQ�RI�,
,�UHVHDUFK�7XWRULDO�DW�7KH��QG ,QWHUQDWLRQDO�&RQIHUHQFH�RQ,QIRUPDWLRQ�6\VWHPV��7HFKQRORJ\�DQG�0DQDJHPHQW��,&,670��KHOG�DW�'XEDL�IURP�����0DUFK�����
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)XUWKHU� D�WXWRULDO�HQWLWOHG��%XVLQHVV�0RGHOLQJ�ZLWK�,QIRUPDWLRQ�,QWHJULW\�7HFKQRORJ\��E\�9LMD\�0DQGNH��5HHPD�.KXUDQD�DQG�1DWDVKD�.DSRRU�ZDV�DOVR�SUHVHQWHG�DW�,&,670������
:KLOH�WKH�SDSHU�E\�1DWDVKD�.DSRRU��5HHPD�.KXUDQD�DQG�9LMD\�0DQGNH�PHQWLRQHG�DW�,WHP�����ZDV�VFKHGXOHG�RQ�0DUFK��WK������LQ�WKH �UG�VHVVLRQ��WKH�WXWRULDO�ZDV�VFKHGXOHG�IURP�������+UV��� ������+UV��RQ �WK�0DUFK������
5HHPD�.KXUDQD�DWWHQGHG�WKH�FRQIHUHQFH�IURP�,07��*KD]LDEDG��,QGLD��3URI��0DQGNH�DQG�1DWDVKD�.DSRRU�DWWHQGHG�WKH�FRQIHUHQFH�IURP�&,,5� 7KH�SDSHU�DW�,WHP�1R������DV�ZHOO�DV�WKH�WXWRULDO�ZDV�GHYHORSHG�EDVHG�RQ�WKH�UHFHQW��RQJRLQJ�&,,5�UHVHDUFK�ZRUNV�RI�WKH�FRQWULEXWRUV��$�KLJKOLJKW�RI�WKH�WXWRULDO�ZDV�SUHVHQWDWLRQ�RI�PRGHOLQJ�VRIWZDUH�H[HUFLVH�IRU�LQWHJULW\�LQIRUPDWLRQ�V\VWHP�
3OHDVH�ILQG�HQFORVHG�KHUH�D�VKRUW EDFNJURXQG�LQWURGXFWLRQ�WR�WKH�WXWRULDO�
%DFNJURXQG�LQWURGXFWLRQ�WR�WKH�WXWRULDO��%XVLQHVVHV�KDYH�FKDQJHG�D�JUHDW�GHDO�EXW�LW�LV�WKH�PRGHOV�DQG�SURFHVVHV�E\�ZKLFK�EXVLQHVVHV�DUH�GHVLJQHG� DQG� LPSOHPHQWHG� WKDW� KDYH� FKDQJHG� WKH� PRVW�� 7KH� PDMRULW\� RI� EXVLQHVVHV� DUH� VWLOO�FRPSDUDWLYHO\� VLPSOH�� EXW� LQWHUQDO� DV� ZHOO� DV� H[WHUQDO� FXVWRPHU� DVSLUDWLRQV� DUH� EHFRPLQJ�LQFUHDVLQJO\� ORFDO� DQG� LQVWDQW�� ,Q� D� EXVLQHVV� WUDGLWLRQDOO\� JHDUHG� WR� ZRUN� XQGHU� H[WHUQDOO\�JHQHUDWHG� DOWHUQDWLYHV� DQG� LQIRUPDWLRQ� GHFLVLRQ�� QHHG� �LQ� WKH� SUHVHQFH� RI� WKH� UHDOLW\� RI� HYHU�SUHVHQW� H[WHUQDO� DQG� LQWHUQDO� EXVLQHVV� V\VWHP� DQG� PDUNHW� HQYLURQPHQWDO� IDFWRUV� � LV� QRZ� WR�FRQWLQXRXVO\�DQG�ORFDOO\�JHQHUDWH�DOWHUQDWLYHV�DQG�WKHLU�LQIRUPDWLRQ�UHTXLUHPHQWV��7KLV�G\QDPLF�GHFLVLRQ�PDNLQJ� SURFHVV� PRGHO� LV� GHPDQGLQJ� LQIRUPDWLRQDO� ZRUN� DFWLYLWLHV�� KLWKHUWR� QRW�FRQVLGHUHG��QDPHO\�� LQIRUPDWLRQ�SURFHVVLQJ� IRU�REVHUYDWLRQ��YHULILFDWLRQ��HYDOXDWLRQ��SUHGLFWLRQ�RI� FRQVHTXHQFHV� RI� QRQ�FULWLFDO� HQYLURQPHQWDO� �H[WHUQDO� DQG� LQWHUQDO�� IDFWRUV� �LQWHUGHSHQGHQW��HYROYLQJ��FRQIOLFWLQJ��RQ�IXWXUH�VWDWHV��SUHFRPSLOHG�UHVSRQVHV��VWDQGDUGV��DQG�UHDVRQLQJ��VWRUDJH��UHWULHYDO�� FRPPXQLFDWLRQ�� XVH� DQG� GLVFDUG� RU� VWRUDJH� IRU� IXWXUH� XVH�� $QG� LQ� WKH� SUHVHQFH� RI�V\VWHP� DQG� PDUNHW� HQYLURQPHQWDO� IDFWRUV� DOO� WKHVH� DFWLYLWLHV� DVVXPH� FRPSOH[� DQG� FKDQJLQJ�FKDUDFWHU� EHVLHJHG�ZLWK� XQFHUWDLQW\��$V� D� UHVXOW� RI� WKHVH� QHZ� LQIRUPDWLRQ� SURFHVVLQJ� GHPDQGV�WRGD\�� WKH�EXVLQHVVHV�DUH� LQFUHDVLQJO\�EXUGHQHG�ZLWK� WKH�GDWD�DQG� LQIRUPDWLRQ�� WKDW� WRR�IUDXJKW�ZLWK�XQFHUWDLQW\��7KHVH�WHQG�WR�VORZ�GRZQ�WKH�SURFHVV�DQG�LQFUHDVH�WKH�ULVNV�RI�IDLOXUHV��7KHVH�LQIRUPDWLRQDO� IDLOXUHV��ZKLFK�FDQ�QRZ�EH�VHHQ�DV�DQ�LQFUHDVLQJ�SUREOHP�DV�V\VWHPV�PRYH�IURP�FULVLV� WR� FULVLV� FDOO� IRU� VLPSOLILFDWLRQ� DQG� VSHHG :LWKLQ� WKLV� IUDPHZRUN� WKH� WXWRULDO� DQDO\WLFDOO\�LQWURGXFHV� EXVLQHVV�PRGHOLQJ� DQG� SURFHVVHV� DQG� DSSOLHV�6\VWHP�'\QDPLFV�0RGHOLQJ� DV� D� WRRO�IRU� ,QIRUPDWLRQ� ,QWHJULW\� 7HFKQRORJ\� GHVLJQ� EDVLV� IRU� EXVLQHVV� FRPSHWLWLYH� DGYDQWDJH� LQ� D�FRPSOH[� DQG� FKDQJLQJ� PDUNHW� HQYLURQPHQW�� ,QIRUPDWLRQ� ,QWHJULW\� �,
,�� LV� GHSHQGDELOLW\� DQG�WUXVWZRUWKLQHVV� RI� LQIRUPDWLRQ� DQG� FRQWUROOLQJ� LW� LV� D� NH\� IDFWRU� ± D� QHZ� PDUNHW� VSDFH� �GHWHUPLQLQJ�VWUDWHJLF�EXVLQHVV�DGYDQWDJH�� ,WV�DWWULEXWHV�DUH�DFFXUDF\��FRQVLVWHQF\�DQG�UHOLDELOLW\�RI�LQIRUPDWLRQ�V\VWHP��,6��DQG�LQIRUPDWLRQ�WKHUH�IURP�

��� 'HOLYHULQJ��6WDWH�RI�$UW�,QYLWHG�/HFWXUH�SUHVHQWDWLRQ�DW���UG 1DWLRQDO�&RQYHQWLRQ�RI(OHFWURQLFV�	�7HOHFRPPXQLFDWLRQ�(QJLQHHUV3URI�� 9LMD\� 0DQGNH� GHOLYHUHG� 6WDWH� RI� $UW� ,QYLWHG� /HFWXUH� SUHVHQWDWLRQ� DW� ³��UG 1DWLRQDO�&RQYHQWLRQ� RI� (OHFWURQLFV� 	� 7HOHFRPPXQLFDWLRQ� (QJLQHHUV´� RUJDQL]HG� E\� 7KH� ,QVWLWXWLRQ� RI�(QJLQHHUV��,QGLD��3XQH�/RFDO�&HQWHU��3XQH�RQ�2FWREHU����������
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��� 'HOLYHULQJ�,QYLWHG�7DON�DW�1DWLRQDO�VHPLQDU�RQ�(QJLQHHULQJ�5HOLDELOLW\�DQG�)DLOXUH�$QDO\VLV�RUJDQL]HG�E\�'HSW��RI�0HFKDQLFDO�(QJLQHHULQJ�6LQKDJDG�7HFKQLFDO�(GXFDWLRQ�6RFLHW\�9DGJDRQ��3XQH�
3URI��9LMD\�0DQGNH�GHOLYHUHG�DQ�LQYLWHG�WDON�RQ�³5(/,$%,/,7<�$1'�)$,/85(�$1$/<6,6�,1)250$7,21�,17(*5,7<�%$6('�$3352$&+´�DW�'HSW��RI�0HFKDQLFDO�(QJLQHHULQJ�6LQKDJDG�7HFKQLFDO�(GXFDWLRQ�6RFLHW\�9DGJDRQ��3XQH�RQ�2FWREHU����������

��� 'HOLYHULQJ�,QYLWHG�/HFWXUH�RQ�,QIRUPDWLRQ�,QWHJULW\�DW�'DWDEDVH�:HHN�RUJDQL]HG�E\7&6��3XQH
2Q�'HFHPEHU�����������3URI��9LMD\�9��0DQGNH�DQG�0V��1DWDVKD�.DSRRU�GHOLYHUHG�LQYLWHG�WDON�RQ�³)XWXUH�'DWDEDVHV�DQG�,QIRUPDWLRQ�,QWHJULW\´�DW�'$7$%$6(�:((.�RUJDQL]HG�E\�E\�3XQH�EUDQFK�RI�7DWD�&RQVXOWDQF\�6HUYLFHV��3XQH��

��� 3DUWLFLSDWLRQ�LQ�,
,�5HVHDUFK�0HHWLQJ�DW�7DWD�5HVHDUFK�'HVLJQ�DQG�'HYHORSPHQW�&HQWHU��75''&���3XQH
2Q����-DQXDU\�������3URI��9LMD\�0DQGNH�DQG�1DWDVKD�.DSRRU�SDUWLFLSDWHG� LQ�³,
,�7HFKQRORJ\�'HYHORSPHQW´�PHHWLQJ�DW�7DWD�5HVHDUFK�'HYHORSPHQW�DQG�'HVLJQ�&HQWHU��75''&���$�GLYLVLRQ�RI� 7DWD� &RQVXOWDQF\� 6HUYLFHV�� ���%�+DGDSVDU� ,QGXVWULDO� (VWDWH� 3XQH� ���� ���� ,QGLD��ZLWK�0U��$UXQ� *�� %DKXONDU�� +HDG�6RIWZDUH� (QJLQHHULQJ� /DE�� 0HPEHU�&RUSRUDWH� 7HFKQRORJ\� %RDUG��75''&�� 'U�� +DUULFN� 9LQ�� 9LFH�3UHVLGHQW� �5	'�� DQG� +HDG�6\VWHPV� 5HVHDUFK� /DE�� 75''&��0U�� 6UHHGKDU�5HGG\��75''&�DQG�0U��+HPDQW� -RVKL��7&6��'XULQJ� WKH�PHHWLQJ�3URI��0DQGNH�DQG�0V�� 1DWDVKD� .DSRRU� SUHVHQWHG� D� GLVFXVVLRQ� RI� WKH� VXEMHFW� �%H\RQG�4XDOLW\�� ,QIRUPDWLRQ�,QWHJULW\�,PSHUDWLYH�� (PHUJLQJ�1HZ�0DUNHW���

��� &KDLULQJ� D� VHVVLRQ� DW� ³5HVHDUFK� 0HWKRGRORJ\� 0HHW´� RUJDQL]HG� E\� 000&2(��.RWKUXG��3XQH�DQG�GHOLYHULQJ�D�NH\�QRWH�DGGUHVV�RQ��³5HVHDUFK�2SSRUWXQLWLHV� LQ�,
,�.QRZOHGJH�$UHD´��
2Q� -DQXDU\� ���� ������ 3URI�� 0DQGNH� FKDLUHG� D� VHVVLRQ� DW� ³5HVHDUFK� 0HWKRGRORJ\� 0HHW´�RUJDQL]HG� E\� 000&2(�� .RWKUXG�� 3XQH� DQG� DOVR� GHOLYHUHG� D� NH\� QRWH� DGGUHVV� RQ�³2SSRUWXQLWLHV�IRU�UHVHDUFK�LQ�,
,�.QRZOHGJH�$UHD´���

��� 'HOLYHULQJ�&KLHI�*XHVW¶V�DGGUHVV�RQ�³,
,�± 7HFKQRORJ\�'HYHORSPHQW�2SSRUWXQLWLHV´�DW�$QQXDO�'D\�RI�&RPSXWHU�6FLHQFH�	�,7�VWXGHQWV�RI�0�&�(��6RFLHW\¶V�$EHGD�,QDPGDU�6HQLRU�&ROOHJH��3XQH
3URI�� 0DQGNH� GHOLYHUHG� D� &KLHI� JXHVW¶V� DGGUHVV� RQ� ³,
,� ± 7HFKQRORJ\� 'HYHORSPHQW�2SSRUWXQLWLHV´� DW� $QQXDO� 'D\� RI� &RPSXWHU� 6FLHQFH� 	� ,7� VWXGHQWV� RI� 0�&�(�� 6RFLHW\¶V�$EHGD� ,QDPGDU� 6HQLRU�&ROOHJH�� 3XQH�� RQ� -DQXDU\� ��� ������'U�� (��0��.KDQ��+2'��$EHGD�
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,QDPGDU� 6HQLRU� &ROOHJH�� SUHVLGHG� RYHU� WKH� $QQXDO� GD\� IXQFWLRQ�� ZKLFK�ZDV� RUJDQL]HG� E\�3URI���0UV���6KDNLOD�6���
��� 'HOLYHULQJ� DQ� LQYLWHG� OHFWXUH� RQ� ³$Q� 2YHUYLHZ� RI� ,QIRUPDWLRQ� ,QWHJULW\� .QRZOHGJH�$UHD´�WR�0%$�VWXGHQWV�DW�0DUDWKZDGD�0LWUDPDQGDO��.RWKUXG��3XQH�

2Q� -DQXDU\� ���� ������ 9LMD\� GHOLYHUHG� DQ� LQYLWHG� OHFWXUH� RQ� ³$Q� 2YHUYLHZ� RI� ,
,� NQRZOHGJH�$UHD´�WR�0%$�VWXGHQWV�DW�0DUDWKZDGD�0LWUDPDQGDO�&ROOHJH��.RWKUXG��3XQH���
��� 'HOLYHULQJ� DQ� LQYLWHG� OHFWXUH� RQ� ³,
,� 5HVHDUFK� $UHDV´� WR� &RPSXWHU� 6FLHQFH� DQG�(OHFWURQLFV�DQG� WHOHFRPPXQLFDWLRQV� IDFXOW\�DW�0DUDWKZDGD�0LWUPDQGDO¶V�&ROOHJH�RI�(QJLQHHULQJ

2Q�-DQXDU\�����������3URI��9LMD\�0DQGNH�GHOLYHUHG�DQ�LQYLWHG�OHFWXUH�RQ�³,
,�5HVHDUFK�$UHDV´�WR� &RPSXWHU� 6FLHQFH� DQG� (OHFWURQLFV� DQG� WHOHFRPPXQLFDWLRQV� IDFXOW\� DW� 0DUDWKZDGD�0LWUPDQGDO¶V�&ROOHJH�RI�(QJLQHHULQJ��.RWKUXG��3XQH�
��� ,
,�5HVHDUFK��HGXFDWLRQ�DQG�QHWZRUNLQJ��LQWHUDFWLRQV�

'XULQJ� WKH� SHULRG� XQGHU� FRQVLGHUDWLRQ� &,,5� KDG� ,
,� UHVHDUFK� DQG� HGXFDWLRQ� LQWHUDFWLRQV� ZLWK�IROORZLQJ�H[SHUWV��UHVHDUFKHUV��
D� 0HHWLQJ DW� 3*�'HSW�� RI�&RPSXWHU� 6FLHQFH�� 6�1�'�7��8QLYHUVLW\�� -XKX�&DPSXV��0XPEDL�RQ�1RYHPEHU�������������E� ,
,� UHVHDUFK�DQG�HGXFDWLRQ�PHHWLQJV�DW�'HOKL�FHQWHU�ZLWK�5HHPD�.KXUDQD�� ,07��*KD]LDEDG�RQ�'HFHPEHU��������������F� 0HHWLQJV� ZLWK� 'U�� -DLQ�� 3ULQFLSDO�� 'U�� '�<�3DWLO� &ROOHJH� RI� (QJLQHHULQJ��'<3&2(���3LPSUL��3XQH��0V��%KDYDQD�$PXQGNDU��+2'��'HSW��RI�(OHFWURQLFV�	�7HOHFRPPXQLFDWLRQV�� '<3&2(�� 3LPSUL� DQG� IDFXOW\� PHPEHUV� RI� '<3&2(�� LQ�'HFHPEHU������DQG�-DQXDU\������G� 0HHWLQJV� ZLWK� 'U�� 6�3�� .DOOXUNDU�� 3ULQFLSDO�� 00&2(�� .RWKUXG�� IDFXOW\� RI�00&2(� DQG� 0U�� %KDUDW� %KXVKDQ�� 'LUHFWRU�� 5HO� 7HFK�� 3XQH�� LQ� -DQXDU\� DQG�)HEUXDU\������H� 0HHWLQJ�ZLWK�'U��6DPHHU�'DV��,�,7��+LQMHZDGL�3XQH��LQ�-DQXDU\�������I� 0HWLQJ�ZLWK�0U��+HPDQW�-RVKL��7&6��3XQH�LQ�)HEUXDU\�������J� ,
,� UHVHDUFK�	�HGXFDWLRQ� LQWHUDFWLRQV�RI�5HHPD�.KXUDQD�DQG�1DWDVKD�.DSRRU�DW�'HOKL�FHQWHU�EHWZHHQ�)HEUXDU\�������������K� 0HHWLQJV�ZLWK�&,,5�UHVHDUFKHUV�DW�3XQH�RQ�������2FWREHU��������������1RYHPEHU����������1RY�����������������'HFHPEHU����������������������-DQXDU\�������������)HEUXDU\���������0DUFK����������0DUFK�������HWF�����

��� 0�3KLO��5HVHDUFK�3URMHFWV�0HHWLQJV
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'HSW��RI�&RPSXWHU�6FLHQFH�RI�<&028��1DVKLN�RIIHUV�UHVHDUFK�OHYHO�0�3KLO��'HJUHH�SURJUDPV��7KHVH�0�3KLO�� SURJUDPV� DUH� RI� �ò� ��� \HDUV¶� GXUDWLRQ�� 6SHFLILFDOO\�� LQ� �QG \HDU� RI� WKH�0��3KLO��'HJUHH�SURJUDP��VWXGHQWV�DUH�UHTXLUHG�WR�ZRUN�RQ�UHVHDUFK�SURMHFWV��$V�UHSRUWHG�LQ�&,,5�$FWLYLW\�UHSRUW�WLOO�2FWREHU�������RQH�LPSRUWDQW�RXWFRPH�RI�RIIHULQJ�RI�,QIRUPDWLRQ�,QWHJULW\�6\VWHP��,,6��FRXUVH� XQGHU�<&028¶V�0��3KLO�� GHJUHH� LV� WKDW� IURP� WKH� ILUVW� �L�H��� ���������EDWFK�RI�0�3KLO��VWXGHQWV�� LQ� ��������� WRWDO� ���0�� 3KLO�� VWXGHQWV� ± ERWK� IURP� ,7� DV�ZHOO� DV� &RPSXWHU� 6FLHQFH�GLVFLSOLQHV�� KDYH�RSWHG�WR�GR�WKHLU�UHVHDUFK�SURMHFWV�LQ�,
,�DUHD��
'XULQJ�WKH�&,,5�DFWLYLW\�UHSRUWLQJ�SHULRG� SUHVHQWO\�XQGHU�FRQVLGHUDWLRQ��L��H���GXULQJ�WKH�SHULRG�2FWREHU� ���� ����� ± 0DUFK� ���� ������ RQH� PDMRU� DFWLYLW\� XQGHUWDNHQ�ZDV� FRQWLQXRXV� UHVHDUFK�LQWHUDFWLRQV�ZLWK� WKH� DERYH�0�� 3KLO�� VWXGHQWV� GRLQJ� UHVHDUFK� SURMHFWV� LQ� ,
,� DUHD�� 6SHFLILFDOO\��WKHVH�LQWHUDFWLRQV�± PDLQO\�PDMRU�RQH�GD\�LQWHUDFWLRQV�� ZHUH�KHOG�DV�IROORZV�
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