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&,,5�$&7,9,7,(6���0DUFK������± ��1RYHPEHU�����
:LWKLQ�WKH�IUDPHZRUN�RI�,
,�HGXFDWLRQ�DQG�UHVHDUFK�DFWLYLWLHV�WKURXJK����������&,,5�$FWLYLWLHV�GXULQJ�SHULRG����0DUFK������± ��1RYHPEHU������DUH�GHYRWHG�WR�WKH�WDVNV�RI�LPSOHPHQWDWLRQ�DQG�IXUWKHU�FRQWLQXDWLRQ�DQG�H[SDQVLRQ�RI�,
,�HGXFDWLRQ�DW�8*�OHYHO�IRU�%�(���(OHFWURQLFV��GHJUHH�DW�8QLYHUVLW\�RI�3XQH��8R3���3XQH�DQG�DW�3*�OHYHO�IRU�0�3KLO���,7��GHJUHH�DW�<&028�8QLYHUVLW\��1DVKLN�WKURXJK�DFWLYLWLHV�RI��FRXUVH�OHFWXUHV¶�ZRUNVKRSV�IRU�VWXGHQWV��FRXQVHOLQJ��H[DPLQDWLRQV¶�ZRUN�� SODQQLQJ� IRU� VWXGHQW VHPLQDUV�� SODQQLQJ� IRU� ,
,� UHVHDUFK� 	� HGXFDWLRQ� LQ� WKH� FRPLQJ�VHPHVWHU��HWF��
7KXV��WLOO�$XJXVW�LQ������� ���� 8*� HOHFWULFDO� HQJLQHHULQJ� VWXGHQWV� DWWHQGHG� 8*� OHYHO� ,
,� HGXFDWLRQ� LQYROYLQJ� ���WHDFKHUV�DW����HQJLQHHULQJ�FROOHJHV�DFURVV�WKH�6WDWH�RI��0DKDUDVKWUD�� ��� WHDFKHUV� RI� ,7�&6� GLVFLSOLQH� SURJUDPV� LQ� YDULRXV� 6FLHQFH� FROOHJHV� LQ� WKH� 6WDWH� RI�0DKDUDVKWUD�DWWHQGHG�3*�OHYHO�UHVHDUFK�FRXUVH�,,6 DW���VWXG\�FHQWHUV�RI�<&028�8QLYHUVLW\��1DVKLN��DQG� ���PDQDJHPHQW�GHJUHH�VWXGHQWV�DWWHQGHG�3*�OHYHO�,
,�HGXFDWLRQ�DW ,07��*KD]LDEDG����
)XUWKHU�� LQ� ������ ��� 0�3KLO�� �,7�� VWXGHQWV� �RI� ����� EDWFK� RI� <&028� 8QLYHUVLW\�� 1DVKLN��SXUVXHG�,
,�UHVHDUFK�SURMHFWV�LQ�SDUWLDO�IXOILOOPHQW�RI�WKHLU�0�3KLO���,7��GHJUHH�UHTXLUHPHQWV��
,Q� DGGLWLRQ� GXULQJ� WKH� SHULRG� XQGHU� FRQVLGHUDWLRQ� &,,5� DOVR� XQGHUWRRN� ,
,� UHVHDUFK� DFWLYLWLHV�SUHVHQWLQJ�SDSHUV�DW�FRQIHUHQFHV�DQG�SXEOLFDWLRQ�RI�UHVHDUFK�ZRUN����
2YHUYLHZ�RI�0DLQ�&,,5�$FWLYLWLHV)URP�0DUFK����������± 1RYHPEHU���������&,,5�SXUVXHG�UHVHDUFK�	�HGXFDWLRQ�DFWLYLWLHV�RI������'HOLYHULQJ�,QYLWHG�/HFWXUH DW�,QVWLWXWH�RI�0DQDJHPHQW�(GXFDWLRQ��,0(���6DKLEDEDG�RQ�$SULO���������������,
,�5HVHDUFK��(GXFDWLRQ�DQG�1HWZRUNLQJ�LQWHUDFWLRQV DW�,0(��6DKLEDEDG�WKURXJK�$SULO�������� ������ ���� 3DUWLFLSDWLRQ� LQ� H[DPLQDWLRQV¶� ZRUN DW� 8QLYHUVLW\� RI� 3XQH �8R3��� ����3DUWLFLSDWLRQ�LQ�H[DPLQDWLRQV¶�ZRUN DW�<&028��1DVKLN������3DSHU�FRUUHFWLRQ�DQG�VXEPLVVLRQ�RI�VHPHVWHU�HQG� ILQDO� H[DPLQDWLRQ� UHVXOWV IRU� 8R3� &RXUVH� ��������� 0,6�� ([DPLQDWLRQ� IRU� WKH�FRXUVH�0,6�KHOG� LQ� -XQH�������DQG� UHVXOWV�VXEPLWWHG� LQ�$XJXVW�������&RUH�&RXUVH�0,6�XQGHU�%�(���(OHFWURQLFV��'HJUHH�RI�8R3�LV�RIIHUHG�DV�LQWURGXFWLRQ�WR�,
,�������&RQGXFWLQJ�RI�&RXQVHOLQJ�IRU�0�� 3KLO�� �,7�� GHJUHH� FRXUVH� ³,QWHJULW\� ,QIRUPDWLRQ� 6\VWHP´� �,,6�� �D�� $W� <&028¶V� 6WXG\�&HQWHU�DW�'HSW��RI�&RPSXWHU�6FLHQFH�	�,7� 6KLYDML�6FLHQFH�&ROOHJH��1DJSXU���E��$W�<&028¶V�6WXG\�&HQWHU�DW�'HSW��RI�&RPSXWHU�6FLHQFH�	�,7��:DGLD�&ROOHJH��3XQH��DQG�DW��F��$W�<&028¶V�0XPEDL� 6WXG\� &HQWHU� DW� 'HSW�� RI� &RPSXWHU� 6FLHQFH� 	� ,7�� .LUWL� &ROOHJH�� 0XPEDL�� ���� ,
,�5HVHDUFK� ,QWHUDFWLRQV� ZLWK�DW� QHWZRUNLQJ� LQVWLWXWLRQV �D�� $W� 75''&�� 3XQH�� �E�� $W�00&2(��3XQH���F��$W�3LSDO�7UHH�9HQWXUHV�/WG���0XPEDL���G��$W�.LUWL�&ROOHJH��0XPEDL���H��$W�&,,5�3XQH�&HQWHU� 2IILFH� DW� 6KLYUDQMDQ� 7RZHUV�� 3XQH�� �I�� $W� 3LSDO� 7WUHH� 9HQWXUHV� /WG��� +\GHUDEDG�� ����&RQGXFWLQJ�2QH�'D\�,
,�5HVHDUFK�0HHW DW�&,,5��3XQH�RQ�0D\���������������2IILFH�6KLIWLQJ DW�'HOKL�&HQWHU� DQG�$UUDQJLQJ�$GGLWLRQDO�2IILFH� 6SDFH IRU�&,,5�3XQH�&HQWHU�2IILFH�� �����&RQGXFWLQJ�<&028�0��3KLO�� �,7��6WXGHQWV¶� ,,6�&RXUVH�6HPLQDUV DW�<&028¶V�6WXG\�&HQWHU� DW�'HSW� RI�&RPSXWHU�6FLHQFH�	�,7��:DGLD�&ROOHJH��3XQH�������&RQGXFWLQJ�<&028�0��3KLO���,7��6WXGHQWV¶�
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,,6�&RXUVH�6HPLQDUV DW�&,,5��3XQH� �����3DUWLFLSDWLRQ� LQ�<&028�5HJLRQDO�&HQWHU�0HHWLQJ DW�$PUDYDWL� RQ� -XQH� ���� ������ ����� ,
,� (GXFDWLRQ� 	� 5HVHDUFK� ,QWHUDFWLRQV DW +930�&ROOHJH¶V�'HSW��RI�&RPSXWHU�6FLHQFH��$PUDYDWL�RQ�-XQH����������������3ODQQLQJ�IRU�1DWLRQDO�&RQIHUHQFH�RQ� ,
,�³,,5(70����´�� ����� ,
,�5HVHDUFK�3DSHU�E\�5HHPD�.KXUDQD�DQG�9LMD\�0DQGNH�HQWLWOHG�³%XVLQHVV�3URFHVV�0RGHOOLQJ�ZLWK�,QIRUPDWLRQ�,QWHJULW\´�$FFHSWHG�IRU�3XEOLFDWLRQ�LQ�³%XVLQHVV�3URFHVV�0DQDJHPHQW� -RXUQDO´�9ROXPH���� ,VVXH� ���(PHUDOG�*URXS�3XEOLVKLQJ�/WG���8.�� �����'HOLYHULQJ�,QYLWHG�/HFWXUH�3UHVHQWDWLRQV HQWLWOHG�³%H\RQG�0,6��,QIRUPDWLRQ�,QWHJULW\�,PSHUDWLYH�IRU� 6WUDWHJLF� ,QIRUPDWLRQ� 6\VWHPV´� DW� ,0(�� 6DKLEDEDG� RQ� $XJXVW� ������� ������ ���� 7KLUG�RIIHULQJ�RI�,
,�EDVHG�FRXUVH�³%XVLQHVV�0RGHOLQJ�ZLWK�6\VWHP�'\QDPLFV´��%06'��DW�,QVWLWXWH�RI�0DQDJHPHQW� 7HFKQRORJ\� �,07��*KD]LDEDG IURP� 6HSWHPEHU�'HFHPEHU� ������ %06'� LV� EHLQJ�WDXJKW�E\�3URI��5HHPD�.KXUDQD��,07��*KD]LDEDG�������'HOLYHULQJ�,QYLWHG�.H\�1RWH�3UHVHQWDWLRQ�³%XVLQHVV� 0RGHOLQJ� ,PSOLFDWLRQ� RI� &RQYHUJHQFH� 7HFKQRORJ\� ± 7KH� 5LVH� RI� ,QIRUPDWLRQ�,QWHJULW\�,PSHUDWLYH´�DW�1DWLRQDO�&RQIHUHQFH�DW�6KUL�+93�0DQGDO��$PDUDYDWL��6HSWHPEHU�������������������3DUWLFLSDWLRQ�DQG�SUHVHQWDWLRQ�RI�,
,�UHVHDUFK�SDSHUV E\�&,,5�UHVHDUFKHUV�DW�1DWLRQDO�&RQIHUHQFH� RQ� ³6XSSO\� &KDLQ�0DQDJHPHQW� IRU� &RPSHWLWLYHQHVV´� �6&0&������ 2UJDQL]HG� E\�,QVWLWXWH�RI�0DQDJHPHQW�(GXFDWLRQ��,0(���6DKLEDEDG�&DPSXV��*KD]LDEDG��83���2FWREHU������������� ����� 3UHVHQWDWLRQ� RI� ,
,� 5HVHDUFK� 7XWRULDO RQ� ³&RPSXWDWLRQDO� $VSHFWV� RI� ,QWHJULW\�,QIRUPDWLRQ� 6\VWHP´� DW� 6&0&�����2UJDQL]HG� E\� ,0(�� 6DKLEDEDG� &DPSXV�� *KD]LDEDG� �83���2FWREHU�������������� ����� ,
,�5HVHDUFK� ,QWHUDFWLRQV �LQFOXGH� LQWHUDFWLRQV�ZLWK�0�3KLO�� �,7�� ,
,�UHVHDUFK�SURMHFWV¶�VWXGHQWV����D��$W�&,,5��3XQH���E��$W�00&&��.RWKUXG��3XQH��
7KH�&,,5�DFWLYLWLHV��PHQWLRQHG�DERYH��DUH�EULHIO\�GHVFULEHG�KHUH��

�� 'HOLYHULQJ�,QYLWHG�/HFWXUH�DW�,QVWLWXWH�RI�0DQDJHPHQW�(GXFDWLRQ��,0(���6DKLEDEDG�RQ�$SULO����������2Q� $SULO� ���� ����� 3URI�� 9LMD\� 0DQGNH� GHOLYHUHG� LQYLWHG� OHFWXUH� RQ� ³,QIRUPDWLRQ� ,QWHJULW\� ±5HVHDUFK� 	� (GXFDWLRQ� ,VVXHV´� DW� 1DWLRQDO� &RQIHUHQFH� RQ� (PHUJLQJ� 7UHQGV� LQ� ,QIRUPDWLRQ�7HFKQRORJ\ 2UJDQL]HG� E\� ,QVWLWXWH� RI� 0DQDJHPHQW� (GXFDWLRQ� �,0(��� 6DKLEDEDG� &DPSXV��*KD]LDEDG��83���$SULO��������������
�� ,
,� 5HVHDUFK�� (GXFDWLRQ� DQG� 1HWZRUNLQJ� LQWHUDFWLRQV� DW� ,0(�� 6DKLEDEDG� WKURXJK�$SULO�������������)URP� $SULO� ������� ������ 3URI�� 0DQGNH� KDG� ,
,� UHVHDUFK� 	� HGXFDWLRQ� LQWHUDFWLRQV� DW� ,0(��6DKLEDEDG�� $ULVLQJ� IURP� WKHVH� LQWHUDFWLRQV�� ,0(� KDV� GHFLGHG� WR� ZRUN� RQ� HVWDEOLVKLQJ� ,
,�5HVHDUFK�&HQWHU�DW�,0(��6DKLEDEDG��LQ�QHWZRUNLQJ�ZLWK�&,,5�
�� 3DUWLFLSDWLRQ�LQ�H[DPLQDWLRQV¶�ZRUN�DW�8R3��

8QLYHUVLW\�RI�3XQH��8R3��H[DPLQDWLRQV�IRU�VXEMHFWV��FRXUVHV��WDXJKW�WKURXJK�-DQXDU\������-XQH������ZHUH�KHOG� WKURXJK�0D\�-XQH�������,Q�KLV�FDSDFLW\�DV�VXEMHFW�H[SHUW�IRU�,
,�EDVHG�&RXUVH�1R�� ���������0,6 FRXUVH�XQGHU�%�(��(OHFWURQLFV�GHJUHH��3URI��0DQGNH�SDUWLFLSDWHG� WKURXJK����0DUFK������± ���$SULO������LQ�H[DPLQDWLRQV�ZRUN�IRU�FRXUVH�0,6��
�� 3DUWLFLSDWLRQ�LQ�H[DPLQDWLRQV¶�ZRUN�DW�<&028��1DVKLN��
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)URP�0D\� ������ ������ IRU� ,,6 FRXUVH� RIIHULQJ� WKURXJK� �������� WR� <&028¶V�0�3KLO����,7��%DWFK�������3URI��0DQGNH�SDUWLFLSDWHG�LQ�H[DPLQDWLRQ�UHODWHG�ZRUN�DFWLYLWLHV���
�� 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�-XQH�� ����� DQG� UHVXOWV� VXEPLWWHG� LQ� $XJXVW� ������ &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�� WKH� VHPHVWHU�HQG�H[DPLQDWLRQ�ZDV�FRQGXFWHG�LQ�-XQH�������7RWDO�����VWXGHQWV�WRRN�WKH�H[DPLQDWLRQ�
'XULQJ� WKH� SHULRG� $XJXVW� �� ± ���� ������ 3URI�� 0DQGNH� SDUWLFLSDWHG� LQ� FRUUHFWLRQ� RI� WKHVH�H[DPLQDWLRQ�SDSHUV�DQG�LQ�VXEPLVVLRQ�RI�UHVXOWV�WR�8QLYHUVLW\�RI�3XQH���

�� &RQGXFWLQJ� RI� &RXQVHOLQJ� IRU� 0�� 3KLO�� �,7�� GHJUHH� FRXUVH� ³,QWHJULW\� ,QIRUPDWLRQ�6\VWHP´��,,6�
<DVKZDQWUDR� &KDYDQ� 0DKDUDVKWUD� 2SHQ� 8QLYHUVLW\� �<&028�� DW� 1DVLN�� 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�DERXW����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�6WXG\�&HQWHU�DW�'HSW��RI�&RPSXWHU�6FLHQFH�	�,7��6KLYDML�6FLHQFH�&ROOHJH��1DJSXU)URP� 0D\� ����� ������ 3URI�� 0DQGNH� FRQGXFWHG� ,,6� FRXUVH� FRXQVHOLQJ� DW� <&028¶V� 1DJSXU�6WXG\ &HQWHU� DW� 'HSW�� RI� &RPSXWHU� 6FLHQFH� 	� ,7�� 'KDQYDWH� &ROOHJH� RI� &RPPHUFH� DQG�0DQDJHPHQW��1DJSXU��3URI��3UDYLQ�*KRVHNDU��)DFXOW\�RI�'HSW��RI�&RPSXWHU�6FLHQFH�	�,7��DQG�&RRUGLQDWRU�� <&028� 6WXG\� &HQWHU� DW� 'KDQYDWH� &ROOHJH� RI� &RPPHUFH� DQG� 0DQDJHPHQW��1DJSXU�RUJDQL]HG�WKH�FRXQVHOLQJ�SURJUDP�
E� $W�<&028¶V�6WXG\�&HQWHU�DW�'HSW��RI�&RPSXWHU�6FLHQFH�	�,7��:DGLD�&ROOHJH��3XQH�)URP�0D\� ��� ± 0D\� ���� ������ 3URI��0DQGNH� FRQGXFWHG� ,,6 FRXUVH� FRXQVHOLQJ� DW�<&028¶V�3XQH�6WXG\�&HQWHU�DW�'HSW��RI�&RPSXWHU�6FLHQFH�	�,7��:DGLD�&ROOHJH��3XQH��1DWDVKD�.DSRRU��,
,� UHVHDUFKHU�� DVVLVWHG� 3URI��0DQGNH� LQ� WKLV� FRXQVHOLQJ� DFWLYLW\��'U�� �0UV��� 6�� &�� 6KLUZDLNDU��+HDG�� 'HSW�� RI� &RPSXWHU� 6FLHQFH� 	� ,7� DQG� &RRUGLQDWRU�� <&028� 6WXG\� &HQWHU� DW� :DGLD�&ROOHJH�RUJDQL]HG�WKH�FRXQVHOLQJ�SURJUDP�F� $W�<&028¶V�0XPEDL�6WXG\�&HQWHU�DW�'HSW��RI�&RPSXWHU�6FLHQFH�	�,7��.LUWL&ROOHJH��0XPEDL��
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)URP�0D\����± ����������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���
�� ,
,�5HVHDUFK�,QWHUDFWLRQV�ZLWK�DW�QHWZRUNLQJ�LQVWLWXWLRQVD� $W�75''&��3XQH�2Q� 0D\� ��� ����� 9LMD\� SDUWLFLSDWHG� LQ� ,
,� 5HVHDUFK� 0HHWLQJ� DW� 7DWD� 5HVHDUFK� 'HVLJQ� DQG�'HYHORSPHQW�&HQWHU��75''&���3XQH�ZLWK�0U��$UXQ�%DKXONDU�DQG�'U���0UV���*KDLVDVE� $W�00&2(��3XQH2Q�-XO\����������9LMD\�SDUWLFLSDWHG� LQ�,
,�5HVHDUFK�0HHWLQJ�ZLWK�'U��6�3��.DOOXUNDU�DQG�3URI��0LOLQG�0DOL�F� $W�3LSDO�7UHH�9HQWXUHV�/WG���0XPEDL2Q�$XJXVW� ��� ,
,� 5HVHDUFK� $SSOLFDWLRQ� PHHWLQJ�� 3DUWLFLSDQWV�� 6DQWRDVK� 3DUXOHNDU�� 6KDLOHQGUD�*KDVWH�� $QDQW� 6DSUH� DOO� IURP� 3LSDO� 7UHH� 9HQWXUHV� /WG��� +\GHUDEDG� DQG� 9LMD\� 0DQGNH� DQG�1DWDVKD�.DSRRU��ERWK��IURP�&,,5�G� $W�.LUWL�&ROOHJH��0XPEDL2Q�$XJXVW� ��� �����<&028�0�� 3KLO�� �,7�� ������ %DWFK�� 5HVHDUFK� 3URMHFWV¶� 3URJUHVV� 5HYLHZ�0HHWLQJ DW�.LUWL�&ROOHJH��0XPEDL��3DUWLFLSDQWV��6DQWRDVK�6RQL��$QXSDPD�-DZDOH��$MD\�%XUYH��1DWDVKD�.DSRRU�DQG�9LMD\�0DQGNH�H� $W�&,,5�3XQH�&HQWHU�2IILFH�DW�6KLYUDQMDQ 7RZHUV��3XQHL� 2Q� -XQH� ���� ����� PHHWLQJ� WR� GLVFXVV� ,
,� 5HVHDUFK� $SSOLFDWLRQ� LQ�HGXFDWLRQ�	�WUDLQLQJ�GRPDLQ��3DUWLFLSDQWV��6KDLOHQGUD�*KDVWH�DQG�6DQWRVK�3DUXOHNDU� IURP� 3LSDO� 7UHH� 9HQWXUHV� 3YW�� /WG��� 0XPEDL�� DQG� 9LMD\�0DQGNH��1DWDVKD�.DSRRU�DQG�0LOLQG�0DOL�IURP�&,,5��LL� 2Q�$XJXVW����������PHHWLQJ�WR�GLVFXVV�,
,�HGXFDWLRQ�LQ�,7��DQG�&RPSXWHU�6FLHQFH�� GLVFLSOLQH�V�� DW� %�6F���0�� 6F�� DQG�0�� 3KLO�� OHYHOV� XQGHU� IRUPDO�V\VWHP��3DUWLFLSDQWV��'U��6HHPD�3XURKLW��+HDG��'HSW��RI�,7�DQG�&RPSXWHU�6FLHQFH��.LUWL�&ROOHJH��0XPEDL�DQG�9LMD\�0DQGNH��LLL� 2Q�6HSWHPEHU����������PHHWLQJ�ZLWK�0U��$UXQ�%DKXONDU��75''&��3XQH��0HHWLQJ�GLVFXVVHG�6RIWZDUH�,QWHJULW\�LVVXHV�LQ�WKH�FRQWH[W�RI�FRPSOH[�DQG�FKDQJLQJ�FXVWRPHU�UHTXLUHPHQWV����I� $W�3LSDO�7WUHH�YHQWXUHV�/WG���+\GHUDEDG2Q�2FWREHU�������������3URI��9LMD\�0DQGNH�DQG�1DWDVKD�.DSRRU�YLVLWHG�3LSDO�7UHH�9HQWXUHV�3YW�� /WG��� +\GHUDEDG� DQG� SDUWLFLSDWHG� LQ� UHVHDUFK� GLVFXVVLRQV� LQ� FRQQHFWLRQ� ZLWK� ,QWHJULW\�,QIRUPDWLRQ�6\VWHP�DSSOLFDWLRQV�LQ�HGXFDWLRQ�DQG�WUDLQLQJ�GRPDLQ�LQ�FRQVWUXFWLRQ�VHFWRU���
�� &RQGXFWLQJ�2QH�'D\�,
,�5HVHDUFK�0HHW�DW�&,,5��3XQH�RQ�0D\����������3URI��9LMD\�0DQGNH�LQ�DVVLVWDQFH�ZLWK�&,,5�UHVHDUFKHU�3URI��0LOLQG�0DOL�RUJDQL]HG�2QH�'D\�,
,�5HVHDUFK�0HHW DW�&,,5�3XQH�&HQWHU�2IILFH��6KLYUDQMDQ��3XQH�RQ�0D\�����������2EMHFWLYH�RI�WKH�0HHW ZDV� WZR�IROG�� �L�� 7R� UHYLHZ� WKH� UHVHDUFK� SURJUHVV� RI� H[LVWLQJ� ,
,� UHVHDUFKHUV� IURP�<&028¶V�0�3KLO��,7�&6��GHJUHH�EDWFKHV�RI�������ZKR�VWDUWHG�WKHLU�,
,�UHVHDUFK�ZRUN�LQ�������DQG� �LL�� 7R� H[SRVH� SRWHQWLDO� UHVHDUFKHUV� IURP� <&028¶V�0�� 3KLO�� �,7�&6�� GHJUHH� EDWFKHV� RI�������ZKR�ZLOO�WDNH�WR�0DVWHU¶V�UHVHDUFK�ZRUN�IURP�������WR�,
,�UHVHDUFK�DUHDV�VR�DV�WR�SURYLGH�WKHP�ZLWK�RSSRUWXQLW\�WR�ZRUN�LQ�,
,�UHVHDUFK�WRSLFV��
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$SSHQGL[� ,� JLYHV� ³0LQXWHV� RI� &,,5¶V� 2QH�'D\� ,
,� 5HVHDUFK� 0HHW� RQ� 0D\� ���� ����´�� 3URI��0LOLQG�0DOL�SUHSDUHG�WKH�PLQXWHV���
�� 2IILFH�6KLIWLQJ�DW�'HOKL�&HQWHU�DQG�$UUDQJLQJ�$GGLWLRQDO�2IILFH�6SDFH�IRU�&,,5�3XQH�&HQWHU�2IILFH)URP�-XQH�����������&,,5¶V�'HOKL�2IILFH�LV�VKLIWHG�IURP�LWV�HDUOLHU�SUHPLVHV�ZLWK�ROG�DGGUHVV�DW�%���� �))��� *XOPRKDU� 3DUN�� 1HZ� 'HOKL����� WR� QHZ� SUHPLVHV� DW� DGGUHVV� )ODW� $���� 3UDNULWL�$SDUWPHQWV�� ,,3$�&R�RS�*URXS�+RXVLQJ�6RFLHW\��3ORW�1R������6HFWRU����'ZDUND�3KDVH����1HZ�'HOKL�± ���������3K��1R�����������± ����������)RU�LPSOHPHQWLQJ�WKLV�RIILFH�VKLIWLQJ�RSHUDWLRQV��3URI��0DQGNH�YLVLWHG�'HOKL�IURP�-XQH�������������

$OVR� IURP�$SULO� ������&,,5�3XQH�2IILFH� DW� )ODW�$����1LNDVK� 6NLHV�� 6RPHVKZDUZDGL�� 3DVKDQ��3XQH����� ����� 3K�� 1R��� ������ ������������� KDV� IXUWKHU� DGGLWLRQDO� VSDFH� DUUDQJHG� IRU� &,,5�VHPLQDUV�� PHHWLQJ� DQG� UHVHDUFK� ZRUN�� HWF�� DW� DGGUHVV� )ODW� %������� 6KLYUDQMDQ� 7RZHUV��6RPHVKZDZDGL��3DVKDQ��3XQH����������3K�����������������������
��� &RQGXFWLQJ�<&028�0��3KLO���,7��6WXGHQWV¶�,,6�&RXUVH�6HPLQDUV�DW�<&028¶V�6WXG\�&HQWHU�DW�'HSW��RI�&RPSXWHU�6FLHQFH�	�,7��:DGLD�&ROOHJH��3XQH�2Q�-XQH����DW�<&028¶V�3XQH�6WXG\�&HQWHU�DW�:DGLD�&ROOHJH��3XQH��3URI��0DQGNH�FRQGXFWHG�,,6 FRXUVH�VHPLQDUV�IRU�IROORZLQJ�0�3KLO���,7��VWXGHQWV�RI�<&028��.DO\DQL�0XQJL��5DMHVKZDUL�3DWWDU��6XQLWD�3DZDU��6KHHWDO�8SOHQFKZDU��*DXVLD�6KHLNK��$QMDOL�-DGKDY��6PLWD�*DPEKLU��5DKXO�0DKDNDO��6PLWD�&KDYDQ��5DEL\D�6D\\DG��6XQLO�6KLQGH��$WL\D�,UIDQ�6KHLNK����
��� &RQGXFWLQJ�<&028�0��3KLO���,7��6WXGHQWV¶�,,6�&RXUVH�6HPLQDUV�DW�<&028¶V�6WXG\�&HQWHU�DW�&,,5��3XQH2Q�-XO\����DW�&,,5��6KLYUDQMDQ�7RZHUV��3XQH��3URI��0DQGNH�FRQGXFWHG�,,6 FRXUVH�VHPLQDUV�IRU�IROORZLQJ�0�3KLO���,7��VWXGHQWV�RI�<&028��3UHHWL�-RVKL�DQG�0DGKXUL�3DWLO�
��� 3DUWLFLSDWLRQ�LQ�<&028�5HJLRQDO�&HQWHU�0HHWLQJ�DW�$PUDYDWL�RQ�-XQH�����������2Q� -XQH� ���� ����� 3URI�� 9LMD\�0DQGNH� SDUWLFLSDWHG� LQ�<&028�9LFH�&KDQFHOORU¶V�PHHWLQJ� DW�<&028¶V��5HJLRQDO�6WXG\�&HQWHU�DW�$PUDYDWL����
��� ,
,� (GXFDWLRQ� 	� 5HVHDUFK� ,QWHUDFWLRQV� DW� +930� &ROOHJH¶V� 'HSW�� RI� &RPSXWHU�6FLHQFH��$PUDYDWL�RQ�-XQH�����������2Q�-XQH����������GXULQJ�KLV�YLVLW� WR�$PUDYDWL�3URI��9LMD\�0DQGNH�YLVLWHG�<&028¶V�0��3KLO���,7�&6��6WXG\�&HQWHU�DW�+930�&ROOHJH¶V�'HSW��RI�&RPSXWHU�6FLHQFH��$PUDYDWL�DQG�SDUWLFLSDWHG�LQ� ,
,�5HVHDUFK�	�(GXFDWLRQ� LQWHUDFWLRQV�ZLWK�3URIHVVRUV�6��(��<DGDY��6��3��'HVKSDQGH��3��/��5DPWHNH�DQG�$�3��&KRQGNH����
��� 3ODQQLQJ�IRU�,,5(70�����)LUVW� ³,QIRUPDWLRQ� ,QWHJULW\� 5HVHDUFK�� (GXFDWLRQ�� 7HFKQRORJ\� DQG� 0DQDJHPHQW� 0HHW´��,,5(70������ZDV�RUJDQL]HG�RQ����-XO\�������0U��0DGKDYDQ�1D\DU��3UHVLGHQW�� ,QIRJL[�� ,QF���86$� DQG� 3URI�� 6KDP� 1DZDWKH�� 3URIHVVRU�� 6FKRRO� RI� &RPSXWLQJ�� *HRUJLD� 7HFK� 8QLYHUVLW\��$WODQWD��86$�DWWHQGHG�,,5(70������,,5(70�����ZDV�D�WUHPHQGRXV�VXFFHVV��
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(QFRXUDJHG� E\� WKH� VXFFHVV� RI� ,,5(70������ IURP�$XJXVW�2FWREHU� ������ &,,5� SDUWLFLSDWHG� LQ�SODQQLQJ�IRU�,,5(70�����VFKHGXOHG�IRU�1RYHPEHU������������,,5(70�����LV�MRLQWO\�KRVWHG�E\�00&2(��3XQH��,0(��*KD]LDEDG�DQG�&,,5��3XQH��
��� ,
,�5HVHDUFK�3DSHU�E\�5HHPD�.KXUDQD�DQG�9LMD\�0DQGNH�HQWLWOHG�³%XVLQHVV�3URFHVV�0RGHOOLQJ�ZLWK�,QIRUPDWLRQ�,QWHJULW\´�$FFHSWHG�IRU��3XEOLFDWLRQ�LQ�³%XVLQHVV�3URFHVV�0DQDJHPHQW�-RXUQDO´�9ROXPH����,VVXH ���(PHUDOG�*URXS�3XEOLVKLQJ�/WG���8.�,Q� WKHLU� (�PDLO� WR� 3URI�� 5HHPD�.KXUDQD�� ,07��*KD]LDEDG�� RI�$XJXVW� ��� �����1LFROD�&RGQHU��$VVLVWDQW�3XEOLVKHU��(PHUDOG�*URXS�SXEOLVKLQJ�/WG���+RZDUG�+RXVH��:DJRQ�/DQH��%LQJOH\��%'�����:$��8.��7HO��3K������������������������LQIRUPHG�DFFHSWDQFH�RI�SDSHU�E\�5HHPD�.KXUDQD�DQG� 9LMD\� 0DQGNH� HQWLWOHG� ³%XVLQHVV� 3URFHVV� 0RGHOOLQJ� ZLWK� ,QIRUPDWLRQ� ,QWHJULW\´� IRU�SXEOLFDWLRQ�LQ�9ROXPH����,VVXH���VODWHG�IRU������UHOHDVH��

3OHDVH�VHH�$SSHQGL[�,,�IRU�SDSHU�DFFHSWDQFH�FRPPXQLFDWLRQ�IRU�SXEOLFDWLRQ�LQ�%XVLQHVV�3URFHVV�0DQDJHPHQW�-RXUQDO��
��� 'HOLYHULQJ�,QYLWHG�/HFWXUH�3UHVHQWDWLRQV�HQWLWOHG�³%H\RQG�0,6��,QIRUPDWLRQ�,QWHJULW\�,PSHUDWLYH� IRU�6WUDWHJLF� ,QIRUPDWLRQ�6\VWHPV´� DW� ,0(��6DKLEDEDG� RQ�$XJXVW�������������2Q� $XJXVW� ������� ����� 3URI�� 9LMD\� 0DQGNH� GHOLYHUHG� LQYLWHG� OHFWXUH� SUHVHQWDWLRQV� HQWLWOHG�³%H\RQG�0,6�� ,QIRUPDWLRQ� ,QWHJULW\� ,PSHUDWLYH� IRU� 6WUDWHJLF� ,QIRUPDWLRQ�6\VWHPV´� DW� ,QVWLWXWH�RI�0DQDJHPHQW�HGXFDWLRQ��6DKLEDEDG�&DPSXV��*KD]LDEDG��83���7KH�OHFWXUHV�ZHUH�RUJDQL]HG�DV�SDUW� RI� WKH� ³0DQDJHPHQW� ,QIRUPDWLRQ� 6\VWHPV´� �0,6�� &RXUVH� XQGHU� WKH� ,QVWLWXWH¶V� 0%$�3URJUDP��

$OVR�GXULQJ�WKLV�SHULRG�3URI��0DQGNH�XQGHUWRRN�<&028�0��3KLO���,7�������EDWFK�:DGLD�6WXG\�&HQWHU�VWXGHQWV¶�,,6�DVVLJQPHQWV¶�HYDOXDWLRQ�ZRUN�DQG�VXEPLWWHG�WKH�HYDOXDWLRQ�DORQJ�ZLWK�WKDW�IRU�WKHLU�VHPLQDUV�FRQGXFWHG�RQ�-XQH����������DQG�-XO\����������WR�'U���0UV���6KLUZDLNDU��+HDG��'HSW��RI�,7�	�&RPSXWHU�6FLHQFH�DQG�,�&�<&028�6WXG\�&HQWHU��:DGLD�&ROOHJH��3XQH���
��� 7KLUG� RIIHULQJ� RI� ,
,� EDVHG� FRXUVH� ³%XVLQHVV� 0RGHOLQJ� ZLWK� 6\VWHP� '\QDPLFV´��%06'�� DW� ,QVWLWXWH� RI�0DQDJHPHQW�7HFKQRORJ\� �,07��*KD]LDEDG� IURP�6HSWHPEHU�'HFHPEHU�������%06'�LV�EHLQJ�WDXJKW�E\�3URI��5HHPD�.KXUDQD��,07��*KD]LDEDG�

'XULQJ�LWV�WUL�VHPHVWHUV�DGPLQLVWHUHG�IURP�-DQXDU\������� 0DUFK����������DQG�6HSWHPEHU�������'HFHPEHU� ������ ,QVWLWXWH� RI�0DQDJHPHQW� 7HFKQRORJ\� �,07��� *KD]LDEDG�� XQGHU� LWV� )XOO�7LPH�0DQDJHPHQW� SURJUDP� 3RVW�*UDGXDWH� 'LSORPD� LQ� %XVLQHVV� 0DQDJHPHQW� �3*'%0���LPSOHPHQWHG�WKH�ILUVW�DQG�VHFRQG�RIIHULQJV��UHVSHFWLYHO\��RI�WKH�FRXUVH�³%XVLQHVV�0RGHOLQJ�ZLWK�6\VWHPV�'\QDPLFV´��%06'���7RWDO����VWXGHQWV�DWWHQGHG�WKH�ILUVW�RIIHULQJ�DQG����WKH�VHFRQG����
&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�����
,07�LV�QRZ�FRQGXFWLQJ�WKH�WKLUG�RIIHULQJ�RI�WKH�FRXUVH�IURP�6HSWHPEHU����������± 'HFHPEHU����������7RWDO����PDQDJHPHQW�VWXGHQWV�DUH� UHJLVWHUHG�IRU� WKH�FRXUVH��3URI��5HHPD�.KXUDQD��,07��
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*KD]LDEDG� LV� WKH�&RXUVH� ,�&��3URI��0DQGNH�� LQ� WKH� H[SHUW�FDSDFLW\�� LV� LQ� LQWHUDFWLRQ�ZLWK�3URI��.KXUDQD�LQ�WKH�WDVN�RI�WKH�FRXUVH�SODQQLQJ�DQG�LPSOHPHQWDWLRQ��
��� 'HOLYHULQJ� ,QYLWHG� .H\� 1RWH� 3UHVHQWDWLRQ� ³%XVLQHVV� 0RGHOLQJ� ,PSOLFDWLRQ� RI�&RQYHUJHQFH�7HFKQRORJ\�± 7KH�5LVH�RI�,QIRUPDWLRQ�,QWHJULW\�,PSHUDWLYH´�DW�1DWLRQDO�&RQIHUHQFH�DW�6KUL�+93�0DQGDO��$PDUDYDWL��6HSWHPEHU������������2Q� 6HSWHPEHU� ���� ����� 3URI�� 9LMD\� 0DQGNH� GHOLYHUHG� LQYLWHG� .H\� 1RWH� SUHVHQWDWLRQ� RQ�³%XVLQHVV� 0RGHOLQJ� ,PSOLFDWLRQ� RI� &RQYHUJHQFH� 7HFKQRORJ\� ± 7KH� 5LVH� RI� ,QIRUPDWLRQ�,QWHJULW\� ,PSHUDWLYH´� DW� 1DWLRQDO� &RQIHUHQFH� RQ� (PHUJLQJ� 7UHQGV� LQ� &RPPXQLFDWLRQV� DQG�,QIRUPDWLRQ� 7HFKQRORJ\ 2UJDQL]HG� E\� &ROOHJH� RI� (QJJ�� 	� 7HFK�� DQG� 3*�'HSW�� RI� &RPSXWHU�6FLHQFH�	�7HFK��RI�6KUL�+93�0DQGDO��$PDUDYDWL��6HSWHPEHU������������
���3DUWLFLSDWLRQ�DQG�SUHVHQWDWLRQ�RI�,
,�UHVHDUFK�SDSHUV�E\�&,,5�UHVHDUFKHUV�DW�1DWLRQDO�&RQIHUHQFH� RQ� ³6XSSO\� &KDLQ� 0DQDJHPHQW� IRU� &RPSHWLWLYHQHVV´� �6&0&������2UJDQL]HG� E\� ,QVWLWXWH� RI� 0DQDJHPHQW� (GXFDWLRQ� �,0(��� 6DKLEDEDG� &DPSXV��*KD]LDEDG��83���2FWREHU�������������)URP�6HSWHPEHU����������WR�2FWREHU���������&,,5�UHVHDUFKHUV�ZRUNHG�RQ�,
,�UHVHDUFK�SDSHUV�IRU�1DWLRQDO�&RQIHUHQFH��³6XSSO\�&KDLQ�0DQDJHPHQW�IRU�&RPSHWLWLYHQHVV´��6&0&������RUJDQL]HG�E\�,QVWLWXWH�RI�0DQDJHPHQW�(GXFDWLRQ��,0(���6DKLEDEDG�&DPSXV��*KD]LDEDG��83���2FWREHU��������������5HVXOWLQJ�IURP�WKLV�UHVHDUFK�ZRUN��6&0&�����KDG�RQ�2FWREHU����������D�IXOO�VHVVLRQ�ZLWK� ILYH� UHVHDUFK� SDSHUV� GHYRWHG� WR� ³,QIRUPDWLRQ� ,QWHJULW\� DQG� 6XSSO\� &KDLQ�0DQDJHPHQW´��7KH�SDSHUV�GHWDLOHG�KHUH DUH�SXEOLVKHG�LQ�WKH�3URFHHGLQJV�RI�WKH�&RQIHUHQFH�6&0&�����EURXJKW�RXW�E\�0DFPLOODQ�,QGLD�/WG��������D� 1HHODP� &KDQGROLNDU�� ³5ROH� RI� ,QIRUPDWLRQ� ,QWHJULW\� �,
,�� LQ� 6&0�� $FWLYH�'DWDEDVH� 9LHZ´�� ,Q� 3URFHHGLQJV� RI� 6&0&����� HGLWHG� E\� '�� 3�� *R\HO� DQG�6LGGKDUWK�9DUPD��3XEOLVKHG�E\�0DFPLOODQ�,QGLD�/WG��'HOKL��SS������E� 5HHPD�.KXUDQD��1DWDVKD�.DSRRU�DQG�9LMD\�0DQGNH��³$Q�$QDO\WLFDO�)UDPHZRUN�IRU� &RVW� %HQHILW� $QDO\VLV� RI� ,QIRUPDWLRQ� ,QWHJULW\´�� ,Q� 3URFHHGLQJV� RI�6&0&�����HGLWHG�E\�'��3��*R\HO�DQG�6LGGKDUWK�9DUPD��3XEOLVKHG�E\�0DFPLOODQ�,QGLD�/WG��'HOKL��SS�������F� 1DWDVKD� .DSRRU� DQG� 9LMD\� 0DQGNH�� ³� 5ROH� RI� ,QIRUPDWLRQ� ,QWHJULW\� LQ� 6XSSO\�&KDLQ�0DQDJHPHQW´�� ,Q� 3URFHHGLQJV� RI� 6&0&����� HGLWHG� E\�'�� 3��*R\HO� DQG�6LGGKDUWK�9DUPD��3XEOLVKHG E\�0DFPLOODQ�,QGLD�/WG��'HOKL��SS��������G� 9LMD\� 0DQGNH� DQG� 3DZDQ� *�� $JUDZDO�� ³0XPEDL� 'DEEDZDOD ± $� +LJK�3HUIRUPDQFH� 6XSSO\� &KDLQ� %DVHG� RQ� ,QIRUPDWLRQ� ,QWHJULW\´�� ,Q� 3URFHHGLQJV� RI�6&0&�����HGLWHG�E\�'��3��*R\HO�DQG�6LGGKDUWK�9DUPD��3XEOLVKHG�E\�0DFPLOODQ�,QGLD�/WG��'HOKL��SS��������H� 5HHPD� .KXUDQD� DQG�9LMD\�0DQGNH�� ³4XDOLW\� QHFHVVDU\� EXW� QRW� 6XIILFLHQW�� 7KH�,QIRUPDWLRQ�,QWHJULW\�,PSHUDWLYH´��,Q�3URFHHGLQJV�RI�6&0&�����HGLWHG�E\�'��3��*R\HO�DQG�6LGGKDUWK�9DUPD��3XEOLVKHG�E\�0DFPLOODQ�,QGLD�/WG��'HOKL��SS��������

)RU�,
,�SDSHU�SUHVHQWDWLRQV��3URI��5HHPD�.KXUDQD�IURP�,07��*DK]LDEDG�DQG�3URI��9LMD\�0DQGNH�DQG�1DWDVKD�.DSRRU�IURP�&,,5��3XQH�SDUWLFLSDWHG�LQ�6&0&�����DQG�SUHVHQWHG�WKH�SDSHUV��3URI��9LMD\�0DQGNH�FKDLUHG�WKH�VHVVLRQ��
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���3UHVHQWDWLRQ� RI� ,
,� 5HVHDUFK� 7XWRULDO� RQ� &RPSXWDWLRQDO� $VSHFWV� RI� ,QIRUPDWLRQ�,QWHJULW\� 6\VWHP� DW� 6&0&����� 2UJDQL]HG� E\� ,0(�� 6DKLEDEDG� &DPSXV�� *KD]LDEDG��83���2FWREHU�������������2Q�2FWREHU����������3URI��9LMD\�0DQGNH�DQG�1DWDKVKD�.DSRRU�FRQGXFWHG�D��KRXU� WXWRULDO�RQ�³&RPSXWDWLRQDO� DVSHFWV� RI� ,QWHJULW\� ,QIRUPDWLRQ� 6\VWHP´� DW� 6&0&����� 2UJDQL]HG� E\� ,0(��6DKLEDEDG�&DPSXV��*KD]LDEDG��83���2FWREHU��������������
��� ,
,�5HVHDUFK�,QWHUDFWLRQV �LQFOXGH�LQWHUDFWLRQV�ZLWK�0�3KLO���,7��,
,�UHVHDUFK�SURMHFWV¶�VWXGHQWV��D� $W�&,,5��3XQH�L� 5HVHDUFK�PHWLQJ�RQ�0D\�����3DUWLFLSDQWV��0LOLQG�0DOL��9LMD\�0DQGNH�LL� 5HVHDUFK�PHHWLQJ�RQ�0D\�����3DUWLFLSDQWV��0LOLQG�0DOL��0DKHVK�.DGDP��9LMD\�0DQGNHLLL� 5HVHDUFK�PHHWLQJ�RQ�0D\�����3DUWLFLSDQWV��0LOLQG�0DOL��9LMD\�0DQGNH�LY� 5HVHDUFK�PHHWLQJV� WKURXJK� -XQH� ������� 3DUWLFLSDQWV��0LOLQG�0DOL��9LMD\�0DQGNH�Y� 5HVHDUFK� PHHWLQJ� RQ� -XQH� ���� 3DUWLFLSDQWV�� 0LOLQG� 0DOL�� 6PLWD� 3DWLO��0DKHVK�.DGDP��9LMD\�0DQGNH�YL� 5HVHDUFK�PHHWLQJ�RQ�-XQH�����3DUWLFLSDQWV��0LOLQG�0DOL��9LMD\�0DQGNH���YLL� 5HVHDUFK� PHHWLQJ� RQ� -XQH� ���� 3DUWLFLSDQWV�� 1DWDVKD� .DSRRU�� 9LMD\�0DQGNH�YLLL� 5HVHDUFK�PHHWLQJ�RQ�-XQH�����3DUWLFLSDQWV��1DWDVKD�.DSRRU��0LOLQG�0DOL��.DVKLQDWK�0XQGH��0DKHVK�.DGDP��9LMD\�0DQGNH�L[� 5HVHDUFK�PHHWLQJ�RQ�-XO\����3DUWLFLSDQWV��1DWDVKD�.DSRRU��9LMD\�0DQGNH�[� 5HVHDUFK�PHHWLQJ� RQ� -XO\� ��� 3DUWLFLSDQWV��1DWDVKD�.DSRRU��0LOLQG�0DOL��3DQGXUDQJ�3DWLO��0DKHVK�.DGDP��9LMD\�0DQGNH�[L� 5HVHDUFK� PHHWLQJV� RQ� -XO\� ������� 3DUWLFLSDQWV�� 1DWDVKD� .DSRRU�� 9LMD\�0DQGNH�[LL� 5HVHDUFK�PHHWLQJ�RQ�-XO\�����3DUWLFLSDQWV��1DWDVKD�.DSRRU��0LOLQG�0DOL��6PLWD�3DWLO��3DQGXUDQJ�3DWLO��9LMD\�0DQGNH�[LLL� 5HVHDUFK�PHHWLQJ�RQ�-XO\�����3DUWLFLSDQWV��1DWDVKD�.DSRRU��3UHHWL�-RVKL��.DO\DQL�0XQJL��0DKHVK�.DGDP��0DGKXUL�3DWLO��9LMD\�0DQGNH��[LY� 5HVHDUFK� PHHWLQJ� RQ� -XO\� ���� 3DUWLFLSDQWV�� 1DWDVKD� .DSRRU�� 0DKHVK�.DGDP��9LMD\�0DQGNH���[Y� 5HVHDUFK� 	� HGXFDWLRQ� 0HHWLQJ� RQ� -XO\� ���� 3DUWLFLSDQWV�� 0LOLQG� 0DOL��.DVKLQDWK�0XQGH��3DQGXUDQJ�3DWLO��9LMD\�0DQGNH�[YL� 5HVHDUFK�	� HGXFDWLRQ�PHHWLQJ� RQ�$XJXVW� ���� 3DUWLFLSDQWV��0LOLQG�0DOL��3DQGXUDQJ�3DWLO��9LMD\�0DQGNH�[YLL� 5HVHDUFK� PHHWLQJ� RQ� $XJXVW� ���� 3DUWLFLSDQWV�� 1DWDVKD� .DSRRU�� 9LMD\�0DQGNH�[YLLL� 0HHWLQJ� RQ� $XJXVW� ���� 3DUWLFLSDQWV�� 'U�� $UYLQG� 3KDGNH�� 'U�� 6DQGLS�.XONDUQL��'U��3DULPDO�0DQGNH��9LMD\�0DQGNH�[L[� 5HVHDUFK� 0HHWLQJ� RQ� 6HSWHPEHU� ��� 3DUWLFLSDQWV�� 5DMHVKZDUL� 3DWWDU��3DOODZL� %XODNK�� %KDJ\DOD[PL� 6XUYH�� $UXQGKDWL� :DUNH�� 0LOLQG� 0DOL��0DKHVK� .DGDP�� 6XPLWUD� 3DGPDQDEKDP�� 1HHODP� &KDQGROLNDU�� 6D\\DG�5XELD��$WL\D��*DXVLD�6KHLNK��9LMD\�0DQGNH�
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[[� 5HVHDUFK� PHHWLQJ� RQ� 6HSWHPEHU� ���� 3DUWLFLSDQWV��0UV��0DQLVKD� -DJGDOH�IURP�+DGDSVDU�(QJJ��&ROOHJH��3XQH��9LMD\�0DQGNH��[[L� 5HVHDUFK� PHHWLQJ� RQ� 6HSWHPEHU� ���� 3DUWLFLSDQWV�� 3DOODZL� %XODNK��%KDJ\DOD[PL�6XUYH��*DXVLD�6KHLNK��6D\\DG�5XEL\D��9LMD\�0DQGNH��[[LL� 5HVHDUFK� 0HHWLQJ� RQ� 6HSWHPEHU� ���� 3DUWLFLSDQWV�� 3ULWHH� -RVKL�� .DO\DQL�0XQJL�� 0DKHVK� .DGDP�� 6DQWRVK� 0RUH�� %KDJ\DOD[PL� 6XUYH�� 3DOODZL�%XODNK��*DXVLD�6KHLNK��5DEL\D�6D\\DG��9LMD\�0DQGNH���[[LLL� 5HVHDUFK� PHHWLQJ� RQ� 6HSWHPEHU� ���� 3DUWLFLSDQWV�� $WL\D� ,UIDQ�� 9LMD\�0DQGNH��[[LY� 5HVHDUFK�PHHWLQJV�RQ�2FWREHU����� 0HHWLQJ� �� � 3DUWLFLSDQWV�� 1DWDVKD� .DSRRU�� 0LOLQG� 0DOL�� 6PLWD�3DWLO��9LMD\�0DQGNH��� 0HHWLQJ���± 3RRMD�%DO��9LMD\�0DQGNH�[[LLL� 5HVHDUFK� PHHWLQJ� RQ� 2FWREHU� ��� ������ 3DUWLFLSDQWV�� $QXSDPD� -DZDOH��6KHHWDO�8SOHQFKZDU��9LMD\�0DQGNH��[[LY� 5HVHDUFK� PHHWLQJ� RQ� 2FWREHU� ���� ������ 3DUWLFLSDQWV�� 3DOODZL� %XODNK��9LMD\�0DQGNH�[[Y� 7KURXJK� -XO\�2FWREHU� ����� IRU� OLEUDU\� UHDGLQJ� DQG� UHVHDUFK� LQWHUDFWLRQV�<&028¶V� 0�3KLO�� �&6�,7�� VWXGHQWV� ������ %DWFK�� 3DOODZL� %XODNK� DQG�%KDJ\DOD[PL� 6XUYH� SHULRGLFDOO\� YLVLWHG�&,,5�3XQH�2IILFH� DW� 6KLYUDQMDQ��6RPHVKZDUZDGL��3XQH�[[YL� 5HVHDUFK� 0HHWLQJ� RQ� 1RYHPEHU� ��� ������ 3DUWLFLSDQWV�� 6KHHWDO�8SOHQFKZDU��9LMD\�0DQGNH���
E� $W�00&&��.RWKUXG��3XQH5HVHDUFK�PHHWLQJ�RQ�$XJXVW����������DW�00&&��.RWKUXG��3XQH��3DUWLFLSDQWV��.DO\DQL�0XQJL��3UHHWL�-RVKL��6KHHWDO�8SOHQFKZDU��1DWDVKD�.DSRRU��9LMD\�0DQGNH����

���������

$SSHQGL[�,0LQXWHV�RI�&,,5¶V�2QH�'D\�,
,�5HVHDUFK�0HHW�DW�&,,5��3XQH�RQ�0D\����������0LQXWHV�SUHSDUHV�E\�3URI��0LOLQG�0DOL��
'DWH����WK 0D\������

'HDU�&,,5�0HPEHUV�
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,W¶V�P\�SOHDVXUH�WR�VKDUH�ZLWK�\RX�WKDW�&,,5�0��3KLO��UHVHDUFK�PHHW�ZDV�KHOG�RQ���WK 0D\������DW� &,,5� 1HZ� 2IILFH�� )ODW� %������ 6KLYUDQMDQ� 3DUN�� 6RPHVKZDUZDGL� 3DVKDQ�� 3XQH� ± ��������IURP� ������ DP� WR� ������ SP�� 7KH� IROORZLQJ� UHVHDUFKHUV� IURP� (QJLQHHULQJ�� 0&$� 	� 0&0�GLVFLSOLQHV�IURP�8QLYHUVLW\�RI�3XQH�DV�ZHOO�DV�IURP�<&08�ZHUH�SDUWLFLSDWHG�LQ�WKH�PHHW�
�� 0U��$MD\�%DUYH �� 0V��.DO\DQL�0XQJL�� 0U��0DKHVK�.DGDP �� 0V��$QMDOL�-DGKDY�� 0V��%KDJ\DOD[PL�6XUYH �� 0V��6XQLWD�3DWLO�� 0U��.DVKLQDWK�0XQGH �� 0V��3DOODZL�%XONK�� 0U��6DQWRVK�0RUH ��� 0V��6QHKD�*RGDVH��� 0U��0LOLQG�0DOL ��� 'U��9LMD\�0DQGNH

7KH�PLQXWHV�RI�&,,5�PHHW�DUH�DV�IROORZV��� &,,5�0��3KLO�� UHVHDUFK�PHHW�ZDV�VWDUWHG�ZLWK�ZHOFRPH�	�LQWURGXFWLRQ�WR�QHZ�PHPEHUV�0V��6QHKD��0V��$QMDOL��0V��6XQLWD�	��0V��.DO\DQL�WR�DOO�&,,5�PHPEHUV��� 7KH�PHHW�ZDV�LQLWLDWHG�E\�'U��0DQGNH�ZLWK�WKH�LVVXHV�RI�,
,�LQ�WKH�EXVLQHVV�SURFHVV�IRU�HIIHFWLYH� 	� HFRQRPLF� GHYHORSPHQW� RI� SURFHVV� LQ� WKH� HUD� RI� FKDQJLQJ� 	� FRPSOH[�HQYLURQPHQW�� 7KH� PHHW� ZDV� SODQQHG� WR� SUHVHQW� WKH� 0�� 3KLO�� >&6�,7@� SURMHFW� ZRUN� RI�<&028������EDWFK�	�GLVFXVVLRQV��� 0U�� $MD\� %DUYH� IURP� 0XPEDL�� VWDUWHG� ZLWK� KLV� SUHVHQWDWLRQ� RQ� ³$� VWXG\� RI�HQYLURQPHQWDO� LPSOLFDWLRQV� RQ� VRIWZDUH� GHYHORSPHQW� VWDJHV� XVLQJ� ,
,� EDVHG� DSSURDFK´�IROORZHG� E\� GLVFXVVLRQV� DPRQJVW� WKH� &,,5� 0HPEHUV� IRU� DGGLQJ� YDOXHV� WR� KLV� SURMHFW�XQGHU�WKH�JXLGDQFH�RI�'U��0DQGNH��� 0U�� 0DKHVK� .DGDP� IURP� 3XQH�� SUHVHQWHG� KLV� ZRUN� DV� D� SDUW� RI� 0�3KLO�� SURMHFW� ³2Q�LQWHJUDWLQJ� %XVLQHVV� 3URFHVV� ZLWK� 7HFKQRORJ\� 'HYHORSPHQW� ± $� 'HVLJQ� EDVLV� IRU�,QIRUPDWLRQ� ,QWHJULW\� 7HFKQRORJ\� 6\VWHP´� ZLWK� D� FDVH� VWXG\� SUHSDUHG� IRU� EHWWHU�SODFHPHQW�RI�VWXGHQWV��� )ROORZHG�E\�WKH�GLVFXVVLRQV�ZLWK�0U��6DQWRVK�0RUH�	�0V��%KDJ\DOD[PL�6XUYH�RQ�WKHLU�ZRUN�³2Q�GHYHORSLQJ�WD[RQRP\�IRU�,QIRUPDWLRQ�,QWHJULW\�NQRZOHGJH�DUHD�ZLWK�SDUWLFXODU�UHIHUHQFH�WR�DUHDV�RI�FRPSOH[LW\�DGYDQWDJH�LPSOLFDWLRQ�DQG�FRQFHSWXDO�IRXQGDWLRQV�SDUW�,�RI�,QIRUPDWLRQ�LQWHJULW\´��� 0V�� 3DOODZL� %XODNK� GLVFXVVHG� KHU� ZRUN� ³2Q� VRPH� DVSHFWV� RI� V\VWHPLF� DQDO\VLV� RI�6HPDQWLF� ,QWHURSHUDELOLW\� IRU� DFKLHYLQJ� G\QDPLF� HQWHUSULVH� FDSDELOLW\� DQG� IRU�GHYHORSPHQW�RI�,QIRUPDWLRQ�,QWHJULW\�7HFKQRORJ\´��� 7KH� PHHW� ZDV� FRQFOXGHG� IROORZHG� E\� WKH� UHPDUNV� JLYHQ� E\� 'U�� 0DQGNH� IRU� DOO�UHVHDUFKHUV� � IRU� QH[W� VWDJHV� IRU� WKHLU� UHVHDUFK� ZRUN� 	� SODQ� WR RUJDQL]H� WZR� GD\V� ,
,�5HVHDUFK�0HHW� RQ� ����6HSWHPEHU� ������ZKHUH� DOO� WKH�3K�'� DV�ZHOO� DV�0��3KLO� VWXGHQW�PHPEHUV�ZLOO�SUHVHQW�WKHLU�ZRUN��� 7KH�RUJDQL]DWLRQ�RI�WKLV�&,,5�0��3KLO��UHVHDUFK�PHHW�ZDV�GRQH�E\�0U��0LOLQG�0DOL����������������������������������������������������������������������������������������������������������������������$SSHQGL[�,,&RUUHVSRQGHQFH�FRQILUPLQJ�,
,�3DSHU�$FFHSWDQFH�IRU�3XEOLFDWLRQ�LQ�
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³%XVLQHVV�3URFHVV�0DQDJHPHQW�-RXUQDO´�
*HQHUDO�&R�&KDLU��,&,670����ZZZ�LPW�HGX�LFLVWP
)URP� 1LFROD�&RGQHU�>PDLOWR�1&RGQHU#HPHUDOGLQVLJKW�FRP@�6HQW� 7KXUVGD\��$XJXVW���������������307R� UNKXUDQD#LPW�HGX6XEMHFW� %XVLQHVV�3URFHVV�0RGHOOLQJ�ZLWK�,QIRPDWLRQ�,QWHJULW\
'HDU�5HHPD�.KXUDQD<RXU�DUWLFOH�ZLOO�SXEOLVK�LQ�9ROXPH�����LVVXH���
7KDQNV
1LFROD
)URP� 0DMHG�$O�0DVKDUL��3K'�>PDLOWR�PDOPDVKDUL#\DKRR�FRP@�6HQW� ���$XJXVW�����������7R� 1LFROD�&RGQHU6XEMHFW� 5H��):��%XVLQHVV�3URFHVV�0RGHOOLQJ�ZLWK�,QIRPDWLRQ�,QWHJULW\
'HDU�1LFROD�
1H[W�YRNXPHRI������
7KDQNV0DMHG
��� 2Q�7XH����������1LFROD�&RGQHU��1&RGQHU#HPHUDOGLQVLJKW�FRP! ZURWH�)URP��1LFROD�&RGQHU��1&RGQHU#HPHUDOGLQVLJKW�FRP!6XEMHFW��):��%XVLQHVV�3URFHVV�0RGHOOLQJ�ZLWK�,QIRPDWLRQ�,QWHJULW\7R��PDOPDVKDUL#\DKRR�FRP'DWH��7XHVGD\��$XJXVW���������������30
'HDU�0DMHG
&DQ�\RX�KHOS�PH�ZLWK�WKLV�TXHU\�SOHDVH"
7KDQNV
1LFROD
)URP� UNKXUDQD�>PDLOWR��UNKXUDQD#LPW�HGX�@�6HQW� ���-XO\�����������7R� 1LFROD�&RGQHU6XEMHFW� 5(��%XVLQHVV�3URFHVV�0RGHOOLQJ�ZLWK�,QIRPDWLRQ�,QWHJULW\
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'HDU 0U��1LFROD�
7KDQNV�IRU�WKH�HPDLO�,�DP�VRUU\�IRU�QDPLQJ�WKH�MRXUQDO�ZURQJO\�LQ�P\�FRPPXQLFDWLRQ�3OHDVH�OHW�PH�NQRZ�ZKHQ�WKH�DUWLFOH�ZLOO�EH�SXEOLVKHG�
%HVW�UHJDUGV
5HHPD�.KXUDQD$VVRFLDWH�3URIHVVRU��,QIRUPDWLRQ 7HFKQRORJ\�DQG�0DQDJHPHQW�,QVWLWXWH RI�0DQDJHPHQW�7HFKQRORJ\5DM�1DJDU��*KD]LDEDG��8�3���,QGLD
3K�������� ����� ��������)URP� 1LFROD�&RGQHU�>PDLOWR�1&RGQHU#HPHUDOGLQVLJKW�FRP@�6HQW� )ULGD\��-XO\���������������307R� UNKXUDQD#LPW�HGX6XEMHFW� %XVLQHVV�3URFHVV�0RGHOOLQJ�ZLWK�,QIRPDWLRQ�,QWHJULW\
'HDU�3URIHVVRU�.KXUDQD
,�DP�H�PDLOLQJ�WR�FRQILUP�WKDW�,�KDYH�UHFHLYHG�\RXU�-$5�IRUP�IRU�\RXU�DUWLFOH�ZKLFK�ZLOO�EH�SXEOLVKHG�LQ�%XVLQHVV�3URFHVV�0DQDJHPHQW�-RXUQDO�
,�QRWLFH�\RX�KDYH�UHIHUUHG�WR�WKLV�MRXUQDO�DV�%XVLQHVV�3URFHVV�0RGHOOLQJ�-RXUQDO��3OHDVH�FRQILUP�WKDW�\RX�DFWXDOO\�ZDQW�WR�EH�SXEOLVKHG�LQ�%XVLQHVV�3URFHVV�0DQDJHPHQW�-RXUQDO�
7KDQNV1LFROD�&RGQHU$VVLVWDQW�3XEOLVKHU(PHUDOG�*URXS�3XEOLVKLQJ�/LPLWHG+RZDUG�+RXVH:DJRQ�/DQH%LQJOH\�%'����:$8.������������������������������7HO ��������������������)D[���������������������KWWS���ZZZ�HPHUDOGLQVLJKW�FRP������������������������������(PHUDOG�*URXS�3XEOLVKLQJ�/LPLWHG� 5HVHDUFK�\RX�FDQ�XVH�7KH�ZRUOG
V�OHDGLQJ�SXEOLVKHU�RI�PDQDJHPHQW�UHVHDUFK

(PHUDOG�*URXS�3XEOLVKLQJ�/LPLWHG��5HJLVWHUHG�2IILFH��+RZDUG�+RXVH��:DJRQ�/DQH���%LQJOH\���%'����:$�8QLWHG�.LQJGRP���5HJLVWHUHG�LQ�(QJODQG�1R�����������9$7�1R��*%������������
(PHUDOG�*URXS�3XEOLVKLQJ�/LPLWHG��5HJLVWHUHG�2IILFH��+RZDUG�+RXVH��:DJRQ�/DQH��%LQJOH\��%'����:$�8QLWHG�.LQJGRP��5HJLVWHUHG�LQ�(QJODQG�1R�����������9$7�1R��*%������������
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(PHUDOG�*URXS�3XEOLVKLQJ�/LPLWHG��5HJLVWHUHG�2IILFH��+RZDUG�+RXVH��:DJRQ�/DQH��%LQJOH\��%'����:$�8QLWHG�.LQJGRP��5HJLVWHUHG�LQ�(QJODQG�1R�����������9$7�1R��*%������������
���������


