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&,,5�$&7,9,7,(6���-XO\������± ���2FWREHU�-XO\�����
�,� $FWLYLW\�+LJKOLJKW��5HVHDUFK� 2Q� -XO\� ���� ������ RQ� WKH� RFFDVLRQ� RI� 3XQH� YLVLW� RI� 0U�� 0DGKDYDQ� 1D\DU��3UHVLGHQW�� ,QIRJL[�� ,QF�� �IRUPHUO\� 8QLWHFK� 6\VWHPV�� ,QF���� 86$�� &,,5� LQ�QHWZRUNLQJ�ZLWK�0DUDWKZDGD�0LWUDPDQGDO¶V�&ROOHJH�RI�(QJLQHHULQJ��00&2(���3XQH� RUJDQL]HG� DW� 3XQH� ,
,� 5HVHDUFK�� (GXFDWLRQ�� 7HFKQRORJ\� DQG�0DQDJHPHQW�0HHW��,,5(70����������,
,�UHVHDUFKHUV�SDUWLFLSDWHG�LQ�,,5(70�������� 6WDUWLQJ� �UG ZHHN� RI�2FWREHU� ������ ���0�� 3KLO�� VWXGHQWV� RI�<&028�ZRXOG� EH�ZRUNLQJ�RQ�,
,�UHVHDUFK�SURMHFWV�WKURXJK�WKH�ILUVW�KDOI�RI������
�,,�$FWLYLW\�+LJKOLJKW��,
,�FRXUVH�LPSOHPHQWDWLRQ�DW�3*�OHYHOV� &RQGXFWLQJ�3*�OHYHO�³%XVLQHVV�0RGHOLQJ�ZLWK�,QIRUPDWLRQ�,QWHJULW\�7HFKQRORJ\´��%0,,7�� FRXUVH� DW� +LUDEHQ� 1DQDYDWL� ,QVWLWXWH� IRU� 0DQDJHPHQW� 	� 5HVHDUFK��+1,05���3XQH�XQGHU�WKH�LQVWLWXWH¶V�0%$�3URJUDP�RI�8QLYHUVLW\�RI�3XQH��8R3���3URI��0DQGNH�GHOLYHUHG�%0,,7�FRXUVH� OHFWXUHV�IURP�$XJXVW����������± 2FWREHU������������ 6HFRQG�RIIHULQJ�RI�,
,�EDVHG�FRXUVH�³%XVLQHVV�0RGHOLQJ�ZLWK�6\VWHP�'\QDPLFV´��%06'�� DW� ,QVWLWXWH� RI� 0DQDJHPHQW� 7HFKQRORJ\� �,07�� *KD]LDEDG� IURP�6HSWHPEHU�'HFHPEHU� ������ %06'� LV� EHLQJ� WDXJKW� E\� 3URI�� 5HHPD� .KXUDQD��,07��*KD]LDEDG�
�,,,� 2YHUYLHZ�RI�0DLQ�&,,5�$FWLYLWLHV
)URP�-XO\����������± 2FWREHU�����������&,,5�SXUVXHG�UHVHDUFK�	�HGXFDWLRQ�DFWLYLWLHV�RI������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� RQ� -XQH� ��� ����� DQG�UHVXOWV�VXEPLWWHG�LQ�$XJXVW�������&RUH�&RXUVH�0,6�XQGHU�%�(���(OHFWURQLFV��'HJUHH�RI�8R3�LV� RIIHUHG� DV� LQWURGXFWLRQ� WR� ,
,�� ���� &RQGXFWLQJ� RI� ,,6� FRXUVH� H[DPLQDWLRQ LQ� -XO\� ������&RXUVH� RIIHUHG� WKURXJK� \HDU� �������� XQGHU� 0�3KLO�� �,7�� GHJUHH� SURJUDP� RI� <&028��1DVKLN�� ���� 3ODQQLQJ� RI� ,
,� 5HVHDUFK�� (GXFDWLRQ�� 7HFKQRORJ\� DQG�0DQDJHPHQW� �,,5(70��0HHW DW� 3XQH� RQ� WKH� RFFDVLRQ� RI� -XO\� ����� ,QGLD� YLVLW� RI�0U��0DGKDYDQ�1D\DU��3UHVLGHQW��,QIRJL[�� ,QF�� �IRUPHUO\�8QLWHFK�6\VWHPV�� ,QF����86$��2QH�'D\�0HHW� ,,5(70�����SODQQHG�LQ�QHWZRUNLQJ�ZLWK�0DUDWKZDGD�0LWUDPDQGDO¶V�&ROOHJH�RI�(QJLQHHULQJ��00&2(���3XQH� ����&RQGXFWLQJ�RI� ,,5(70�0HHW� DW�3XQH�RQ� -XO\����������� ,,5(70����� MRLQWO\�RUJDQL]HG�E\�'HSW�� RI� ,7�� 00&2(�� 3XQH� DQG� &,,5�� 0U�� 0DGKDYDQ� 1D\DU�� 3UHVLGHQW�� ,QIRJL[�� ,QF���IRUPHUO\� 8QLWHFK� 6\VWHPV�� ,QF���� 86$�� 3URI�� 6KDP� %�� 1DYDWKH�� 3URIHVVRU�� &RPSXWHU�6FLHQFH� DQG� 0DQDJHPHQW�� 6FKRRO� RI� &RPSXWHU� 6FLHQFH�� *HRUJLD� 7HFK� &ROOHJH� RI�&RPSXWLQJ�� 86$� DQG� 0U�� 5DPRQ� 1D\DU�� ,QIRJL[�� ,QF�� �IRUPHUO\� 8QLWHFK� 6\VWHPV�� ,QF����86$�SDUWLFLSDWHG�LQ�WKH�0HHW������3DSHU�FRUUHFWLRQ�DQG�VXEPLVVLRQ�RI�\HDU�HQG�H[DPLQDWLRQ�UHVXOWV� IRU ,QWHJULW\� ,QIRUPDWLRQ�6\VWHP� �,,6�� FRXUVH� XQGHU�0�3KLO�� �,7�� GHJUHH� SURJUDP�RI�<&028��1DVKLN��,,6�FRXUVH�FRQGXFWHG�WKURXJK����������3DSHU�FRUUHFWLRQ�ZRUN�FDUULHG�RXW�IURP�$XJXVW����������������,Q�-XO\������9LMD\�GHOLYHUHG�DQ�LQYLWHG�OHFWXUH RQ�³,QIRUPDWLRQ�,QWHJULW\´� DW�0DUDWKZDGD�0LWUDPDQGDO¶V� &ROOHJH� RI� (QJLQHHULQJ� �00&2(��� 3XQH�� ����2Q�
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$XJXVW����������9LMD\�GHOLYHUHG�DQ�LQYLWHG�OHFWXUH RQ�³$Q�2YHUYLHZ�RI�,QIRUPDWLRQ�,QWHJULW\�.QRZOHGJH� $UHD´� WR� 0%$� 6HQLRU� VWXGHQWV� DW� +1,05�� 3XQH�� ���� &RQGXFWLQJ� 3*� OHYHO³%XVLQHVV� 0RGHOLQJ� ZLWK� ,QIRUPDWLRQ� ,QWHJULW\� 7HFKQRORJ\´� �%0,,7�� FRXUVH� DW� +LUDEHQ�1DQDYDWL� ,QVWLWXWH� IRU�0DQDJHPHQW�	�5HVHDUFK� �+1,05���3XQH XQGHU� WKH� LQVWLWXWH¶V�0%$�3URJUDP�RI�8QLYHUVLW\�RI�3XQH��8R3���3URI��0DQGNH�GHOLYHUHG�%0,,7�FRXUVH�OHFWXUHV�IURP$XJXVW� ���� ����� ± 2FWREHU� ���� ������ ���� 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'� LV� EHLQJ� WDXJKW� E\� 3URI�� 5HHPD�.KXUDQD��,07��*KD]LDEDG�������,
,�5HVHDUFK�DQG�HGXFDWLRQ�LQWHUDFWLRQV�������3ODQQLQJ�IRU����0�� 3KLO�� �,7�� 5HVHDUFK� SURMHFWV LQ� ,
,� DUHD� IRU� <&028� VWXGHQWV�� ���� )RU� <&028¶V�0�3KLO��VWXGHQWV��ZKR�KDYH�SURSRVHG�WR�ZRUN�LQ�,
,�UHVHDUFK�DUHDV��6HH�,WHP������FRQGXFWLQJ�RI�2QH�'D\�,
,�5HVHDUFK�:�6 RQ�2FWREHU����������DW�0(6¶V�&ROOHJH�RI�(QJLQHHULQJ��:DGLD�&DPSXV�� 3XQH�� DQG� ����� $ZDUGLQJ� RI� &,,5¶V� ,
,� &RQWLQXLQJ� (GXFDWLRQ� SURJUDP� �&(3��&HUWLILFDWHV��2Q�-XO\����������DW�,,5(70�����0U��0DGKDYDQ�1D\DU��3UHVLGHQW��,QIRJL[��,QF��IRUPHUO\�8QLWHFK�6\VWHPV��,QF����JDYH�WKH�&HUWLILFDWHV�WR�WKH�VXFFHVVIXO�FDQGLGDWHV��
7KH�&,,5�DFWLYLWLHV��PHQWLRQHG�DERYH��DUH�EULHIO\�GHVFULEHG�KHUH��
�� 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� RQ�-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�RQ�-XQH����������7RWDO�����VWXGHQWV�WRRN�WKH�H[DPLQDWLRQ�
'XULQJ� WKH� SHULRG� -XO\�$XJXVW� ������ 3URI�� 0DQGNH� SDUWLFLSDWHG� LQ� FRUUHFWLRQ� RI� WKHVH�H[DPLQDWLRQ�SDSHUV�DQG�LQ�VXEPLVVLRQ�RI�UHVXOWV�WR�8QLYHUVLW\�RI�3XQH���

�� &RQGXFWLQJ�RI�,,6�FRXUVH�H[DPLQDWLRQ�LQ�-XO\�������&RXUVH�RIIHUHG�WKURXJK�\HDU���������XQGHU�0�3KLO���,7��GHJUHH�SURJUDP�RI�<&028��1DVKLN�
2Q� -XO\� ���� ������ <&028�� 1DVKLN� FRQGXFWHG� WKH� \HDU�HQG� ILQDO� H[DPLQDWLRQ� IRU�,QWHJULW\�,QIRUPDWLRQ�6\VWHP��,,6��FRXUVH�RIIHUHG�WKURXJK���������XQGHU�WKH�8QLYHUVLW\¶V�0�� 3KLO�� �,7�� GHJUHH� SURJUDP� IRU� �������� EDWFK�� 7RWDO� ��� VWXGHQWV� WRRN� WKH� FRXUVH�H[DPLQDWLRQ�� ZKLFK� ZDV� FRQGXFWHG� DW� YDULRXV� VWXG\� FHQWHUV� RI� WKH� 8QLYHUVLW\� VSUHDG�DFURVV�WKH�VWDWH�RI�0DKDUDVKWUD��

�� 3ODQQLQJ�RI� ,
,�5HVHDUFK��(GXFDWLRQ��7HFKQRORJ\�DQG�0DQDJHPHQW� �,,5(70� 0HHW�DW�3XQH�RQ� WKH�RFFDVLRQ�RI�-XO\������,QGLD�YLVLW�RI�0U��0DGKDYDQ�1D\DU��3UHVLGHQW��,QIRJL[�� ,QF�� �IRUPHUO\� 8QLWHFK� 6\VWHPV�� ,QF���� 86$�� 2QH�'D\� 0HHW� ,,5(70�����SODQQHG� LQ� QHWZRUNLQJ� ZLWK� 0DUDWKZDGD� 0LWUDPDQGDO¶V� &ROOHJH� RI� (QJLQHHULQJ��00&2(���3XQH�
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'XULQJ� WKH� SHULRG� XQGHU� FRQVLGHUDWLRQ�� &,,5� ZRUNHG� RQ� SODQQLQJ� ,
,� 5HVHDUFK�� (GXFDWLRQ��7HFKQRORJ\�DQG�0DQDJHPHQW��,,5(70��0HHW�DW�3XQH��RQ�WKH�RFFDVLRQ�RI�-XO\������,QGLD�YLVLW�RI� 0U�� 0DGKDYDQ� 1D\DU�� 3UHVLGHQW�� ,QIRJL[�� ,QF�� �IRUPHUO\� 8QLWHFK� 6\VWHPV�� ,QF���� 86$��7RZDUGV� WKLV� GXULQJ� WKH� SHULRG� XQGHU� FRQVLGHUDWLRQ�� &,,5� KDG� D� QXPEHU� RI� PHHWLQJV� DW�0DUDWKZDGD� 0LWUDPDQGDO¶V� &ROOHJH� RI� (QJLQHHULQJ� �00&2(��� 3XQH�� 0HHWLQJV� ZHUH� ZLWK�IROORZLQJ�RIILFLDOV�RI�WKH�HQJLQHHULQJ�FROOHJH��
D� 'U��6�3��.DOOXUNDU��3ULQFLSDO��00&2(��E� 3URI���0UV���6��%��6RQNDPEOH��+HDG��'HSW��RI�,7��00&2(��DQGF� 'U���0UV���$UXQGKDWL�:DUNH��$VVLVWDQW�3URI��LQ�0DWKHPDWLFV��00&2(��3XQH�

$IWHU�GHFLGLQJ�RQ�MRLQW�RUJDQL]DWLRQ�RI�,,5(70�����E\�'HSW��RI�,7��00&2(��3XQH�DQG�&,,5��VXEVHTXHQWO\�WKHUH�ZHUH�IXUWKHU�PHHWLQJV�EHWZHHQ�&,,5�DQG�IDFXOW\�RI�00&2(�VR�DV�WR�ILQDOL]H�WKH�,,75(70�����RUJDQL]DWLRQ�GHWDLOV���
�� &RQGXFWLQJ�RI�,,5(70�0HHW�DW�3XQH�RQ�-XO\�����������,,5(70�����MRLQWO\�RUJDQL]HG�E\�'HSW��RI� ,7��00&2(��3XQH�DQG�&,,5��0U��0DGKDYDQ�1D\DU��3UHVLGHQW��,QIRJL[��,QF�� �IRUPHUO\� 8QLWHFK� 6\VWHPV�� ,QF���� 86$�� 3URI�� 6KDP� %�� 1DYDWKH�� 3URIHVVRU��&RPSXWHU� 6FLHQFH� DQG� 0DQDJHPHQW�� 6FKRRO� RI� &RPSXWHU� 6FLHQFH�� *HRUJLD� 7HFK�&ROOHJH� RI�&RPSXWLQJ��86$�DQG�0U��5DPRQ�1D\DU�� ,QIRJL[�� ,QF�� �IRUPHUO\�8QLWHFK�V\VWHPV��,QF�� SDUWLFLSDWHG�LQ�WKH�0HHW�

$SSHQGL[�,�JLYHV�,,5(70�����LQYLWDWLRQ�OHWWHU��
$SSHQGL[�,,�JLYHV�,,5(70�����SURJUDP��
$SSHQGL[�,,,�JLYHV�,,5(70�����SDSHU�SUHVHQWDWLRQV��
$QG�$SSHQGL[�,9�JLYHV�OLVW�RI����SDUWLFLSDQWV�
)ROORZLQJ�ZHUH�WKH�SDSHU�SUHVHQWHUV�DW�WKH�,,5(70�0HHW�
3DSHU�SUHVHQWHUV�D� 3URI��9LMD\�9��0DQGNH��5HVHDUFK�/HDGHU��&HQWHU�IRU�,QIRUPDWLRQ�,QWHJULW\�5HVHDUFK��)ODW�$����1LNDVK�6NLHV��6RPHVKZDUZDGL��3DVKDQ��3XQH����������H�PDLO��YPDQGNH#LQIRJL[�FRP��3K�1R���������������E� 0V��0DQLVKD�3UDVDG�'DOH��$VVLVWDQW�3URIHVVRU��0(6¶V�&ROOHJH�RI�(QJLQHHULQJ��3XQH��(PDLO�,G��PDQLVKDGDOH#\DKRR�FRP�F� 0U��0LOLQG�6��0DOL��$VVLVWDQW�3URIHVVRU��'HSW��RI�0HFKDQLFDO�(QJLQHHULQJ��6PW��.DVKLEDL�1DYDOH�&ROOHJH�RI�(QJLQHHULQJ��9DGJDRQ��%N����3XQH���������PDOLBPLOLQG#\DKRR�FR�LQ�G� 0U��.DVKLQDWK�+��0XQGH��/HFWXUHU�LQ�0HFKDQLFDO�(QJLQHHULQJ�'HSW���0��(��6��&ROOHJH�RI�(QJLQHHULQJ��3XQH�����(PDLO�,G�� NDVKLQDWKPXQGH#JPDLO�FRP�H� 0V��1DWDVKD�.DSRRU� 6XEMHFW�0DWWHU�([SHUW��DPGRFV�'HYHORSPHQW�&HQWHU�,QGLD��(�PDLO�,G��QDWDVKD�NDSRRU#JDPLO�FRP���������������� �����������
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I� 0V��8MZDOD�7DPEH��00&2(��5ROO�1R����������%UDQFK��&RPSXWHU��6(���&ROOHJH��0DUDWKZDGD�0LWUD�0DQGDO
V�&ROOHJH�RI�(QJLQHHULQJ��3XQH�����(�PDLO�,G��XMMXBVLOYHUDQJHO#\DKRR�FRPJ� 0V��'ROO\�6XNKUDQL��&ROOHJH�0�0�&�2�(��5ROO�QR�± ����%UDQFK�� ,QIRUPDWLRQ�7HFKQRORJ\��(�PDLO�,G��GROO\�VXNKUDQL#JPDLO�FRP�K� 0U��3DQGXUDQJ�3DWLO��$VVLVWDQW�3URIHVVRU�	�+HDG��'HSDUWPHQW�RI�(OHFWURQLFV��$,&6606¶V�&ROOHJH�RI�(QJLQHHULQJ� 6KLYDMLQDJDU��3XQH��(PDLO�,G��SDWLOSDB��#\DKRR�FR�LQ�L� 0U��0DKHVK�'��*RGXU��$VVLVWDQW�3URIHVVRU��'HSW��RI�(OHFWURQLFV��0DKDUDVKWUD�$FDGHP\�RI�(QJJ��$ODQGL��'���3XQH��PDKHVKBJRXGDU#\DKRR�FRP�M� 0U��3UDPRG�'DVWRRUNDU��/HFWXUHU��0,6��00&2(��.DUYH�1DJDU��3XQH��3KRQH�1R���������������N� 0V��6ZDWL�6KHNDSXUH��(�OHDUQLQJ�'HSW���00&2(��.DUYH�1DJDU��3XQH��H�PDLO��VZDWLVKHNDSXUH#\DKRR�FR�LQ�O� 0U��6DQWRVK�.XPDU�6RQL��/HFWXUHU��'HSDUWPHQW�RI�,7��.�&��&ROOHJH��&KXUFKJDWH��0XPEDL�����(PDLO�,G��VDQWRVKVRQL#\DKRR�FRP�P� 0U��.LVKRU�'KROH��/HFWXUHU��,QIRUPDWLRQ�7HFKQRORJ\��*��+��5DLVRQL�,QVWLWXWH�RI�,QIRUPDWLRQ�7HFKQRORJ\��1DJSXU��(PDLO�,G��NPBSKG���#\DKRR�FR�LQ�&RQFOXGLQJ�UHPDUNV�E\�Q� 3URI��6KDP�%��1DYDWKH��3URIHVVRU��&RPSXWHU�6FLHQFH�DQG�0DQDJHPHQW��6FKRRO�RI�&RPSXWHU�6FLHQFH��*HRUJLD�7HFK�&ROOHJH�RI�&RPSXWLQJ������$WODQWD�'ULYH��$WODQWD��*$������������86$���������������������VKDP#FF�JDWHFK�HGX��ZZZ�FF�JDWHFK�HGX�aVKDP�R� 0U��0DGKDYDQ�1D\DU��3UHVLGHQW��,QIRJL[��,QF���IRUPHUO\�8QLWHFK�6\VWHPV��,QF���������(DVW�'LHKO�5G���6WH�������1DSHUYLOOH��,/��86$�
�� 3DSHU�FRUUHFWLRQ�DQG�VXEPLVVLRQ�RI�\HDU�HQG�H[DPLQDWLRQ�UHVXOWV�IRU�,QWHJULW\�,QIRUPDWLRQ�6\VWHP��,,6��FRXUVH�XQGHU�0�3KLO���,7��GHJUHH�SURJUDP�RI�<&028��1DVKLN��,,6 FRXUVH�FRQGXFWHG�WKURXJK����������3DSHU�FRUUHFWLRQ�ZRUN�FDUULHG�RXW�IURP�$XJXVW������������

$V� PHQWLRQHG� DW� LWHP� ����� RQ� -XO\� ���� ������ <&028�� 1DVKLN� FRQGXFWHG� WKH� \HDU�HQG� ILQDO�H[DPLQDWLRQ� IRU� ,QWHJULW\� ,QIRUPDWLRQ� 6\VWHP� �,,6�� FRXUVH� RIIHUHG� WKURXJK� �������� XQGHU� WKH�8QLYHUVLW\¶V�0��3KLO���,7��GHJUHH�SURJUDP�IRU���������EDWFK��7RWDO����VWXGHQWV�WRRN�WKH�FRXUVH�H[DPLQDWLRQ��ZKLFK�ZDV�FRQGXFWHG�DW�YDULRXV�VWXG\�FHQWHUV�RI� WKH�8QLYHUVLW\�VSUHDG�DFURVV� WKH�VWDWH�RI�0DKDUDVKWUD��
)URP�$XJXVW������������3URI� 0DQGNH�SDUWLFLSDWHG�LQ�SDSHU�FRUUHFWLRQ�ZRUN�DW�<&028��1DVKLN���

�� ,Q� -XO\� ����� 9LMD\� GHOLYHUHG� DQ� LQYLWHG� OHFWXUH� RQ� ³,QIRUPDWLRQ� ,QWHJULW\´� DW�0DUDWKZDGD�0LWUDPDQGDO¶V�&ROOHJH�RI�(QJLQHHULQJ��00&2(���3XQH���
'XULQJ�&,,5�LQWHUDFWLRQV�DW�00&2(��3XQH�WKURXJK -XO\�������9LMD\�GHOLYHUHG�DQ�LQYLWHG�OHFWXUH�RQ�³,QIRUPDWLRQ�,QWHJULW\´�WR�WKH�VWXGHQWV�DQG�IDFXOW\�RI�WKH�HQJLQHHULQJ�FROOHJH��
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�� 2Q�$XJXVW����������9LMD\�GHOLYHUHG�DQ�LQYLWHG�OHFWXUH�RQ�³$Q�2YHUYLHZ�RI�,QIRUPDWLRQ�,QWHJULW\�.QRZOHGJH�$UHD´�WR�0%$�6HQLRU�VWXGHQWV�DW�+1,05��3XQH��
2Q�$XJXVW����������9LMD\�GHOLYHUHG�DQ�LQYLWHG�OHFWXUH�RQ�³$Q�2YHUYLHZ�RI�,
,�NQRZOHGJH�$UHD´�WR�0%$�6HQLRU�VWXGHQWV�DW�+LUDEHQ�1DQDYDWL�,QVWLWXWH�RI�0DQDJHPHQW�	�5HVHDUFK�IRU�:RPHQ��.RWKUXG��3XQH��

�� &RQGXFWLQJ� 3*� OHYHO� ³%XVLQHVV� 0RGHOLQJ� ZLWK� ,QIRUPDWLRQ� ,QWHJULW\� 7HFKQRORJ\´��%0,,7�� FRXUVH� DW� +LUDEEHQ� 1DQDYDWL� ,QVWLWXWH� IRU� 0DQDJHPHQW� 	� 5HVHDUFK��+1,05��� 3XQH� XQGHU� WKH� LQVWLWXWH¶V� 0%$� 3URJUDP� RI� 8QLYHUVLW\� RI� 3XQH� �8R3���3URI��0DQGNH� GHOLYHUHG�%0,,7� FRXUVH� OHFWXUHV� IURP�$XJXVW� ���� ����� ± 2FWREHU� ����������
)URP� $XJXVW� ��� ± 2FWREHU� ���� ������ 3URI�� 0DQGNH� FRQGXFWHG� ³%XVLQHVV� 0RGHOLQJ� ZLWK�,QIRUPDWLRQ�,QWHJULW\�7HFKQRORJ\´��%0,,7��FRXUVH�DW�+1,05��3XQH�XQGHU�WKH�LQVWLWXWH¶V�0%$�3URJUDP� RI� 8QLYHUVLW\� RI� 3XQH� �8R3��� 3URI��0DQGNH� DGPLQLVWHUHG� WKH� FRXUVH� E\� GHOLYHULQJ� ��KRXUV�RI�OHFWXUHV�HYHU\�ZHHN�WKURXJK�WKH�SHULRG��7RWDO�����VWXGHQWV�DUH�UHJLVWHUHG�IRU�WKH�FRXUVH��7KH�VHPHVWHU�HQG�H[DPLQDWLRQ�IRU�WKH�FRXUVH�LV�VFKHGXOHG�IRU�2FWREHU����������

�� 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'�LV�EHLQJ�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����
,07�LV�QRZ�FRQGXFWLQJ�WKH�VHFRQG�RIIHULQJ�RI�WKH�FRXUVH�IURP�6HSWHPEHU�'HFHPEHU�������3URI��5HHPD�.KXUDQD��,07��*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��

��� ,
,�5HVHDUFK�DQG�HGXFDWLRQ�LQWHUDFWLRQV�
'XULQJ�WKH�SHULRG�XQGHU�FRQVLGHUDWLRQ�&,,5�KDG�,
,�UHVHDUFK�DQG�HGXFDWLRQ�LQWHUDFWLRQV�ZLWK�IROORZLQJ�H[SHUWV��UHVHDUFKHUV��VWXGHQWV�

D� 0HHWLQJ�ZLWK�'U���6PW���3UDWLEKD�-RVKL��'LUHFWRU��+1,05��3XQH�LQ�-XO\������E� ,
,�UHVHDUFK�	�HGXFDWLRQ�PHHWLQJV�DQG�LQWHUDFWLRQV�DW�3XQH�RQ�-XO\�����������-XO\����������DQG�$XJXVW���������ZLWK�3URI��3URI��6KDP�%��1DYDWKH��3URIHVVRU��&RPSXWHU�6FLHQFH�DQG�0DQDJHPHQW��6FKRRO�RI�&RPSXWHU�6FLHQFH��*HRUJLD�7HFK�
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&ROOHJH�RI�&RPSXWLQJ������$WODQWD�'ULYH��$WODQWD��*$������������86$���������������������,Q�-XO\����������PHHWLQJ�&,,5�UHVHDUFKHU�1DWDVKD�.DSRRU�DOVR�SDUWLFLSDWHG�F� 2Q�-XO\�����������0U��0DGKDYDQ�1D\DU��3UHVLGHQW��,QIRJL[��,QF���IRUPHUO\�8QLWHFK�6\VWHPV��,QF����86$�DQG�0U��5DPRQ�1D\DU��,QIRJL[��,QF���IRUPHUO\�8QLWHFK�6\VWHPV��,QF����86$�KDG�EUHDNIDVW�PHHWLQJ�ZLWK�3URI��6KDP�1DYDWKH��'U��%KDUDW�&KDXGKDU\��'HDQ��$FDGHPLF���,�,7��3XQH�DQG�&,,5�PHPEHUV��G� 5HVHDUFK�LQWHUDFWLRQ�DW�3XQH�LQ�$XJXVW������ZLWK�0V��9DQGDQD��,
,�UHVHDUFKHU��.DO\DQ�H� 5HVHDUFK�LQWHUDFWLRQV�DW�.LUWL�&ROOHJH��0XPEDL�LQ�$XJXVW������ZLWK�0�3KLO��VWXGHQWV�0UV��$QXSDPD�-DZDOH��0U��$MD\�%XUYH�DQG�0U��6DQWRVK�6RQL�I� 5HVHDUFK�LQWHUDFWLRQV�WKURXJK�-XO\�± 2FWREHU������ZLWK�&,,5�UHVHDUFKHUV��0V��1DWDVKD�.DSRRU��3URI��0LOLQG�0DOL��3URI��.DVKLQDWK�0XQGH��3URI��3DQGXUDQJ�3DWLO��3URI��0DKHVK�*RGXU��3URI���0V���0DQLVKD�'DOH��3URI���0UV���6PLWD�3DWLO�
��� 3ODQQLQJ�IRU����0�3KLO���,7��5HVHDUFK�SURMHFWV�LQ�,
,�DUHD�IRU�<&028�VWXGHQWV�

'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��2QH�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�$XJXVW���������� 2FWREHU�����������RQH�PDMRU�DFWLYLW\�XQGHUWDNHQ�ZDV�SODQQLQJ�IRU�WKHVH����0��3KLO��VWXGHQWV¶�,
,�DUHD�UHVHDUFK�SURMHFWV��'HOLEHUDWLRQV�DW�,,5(70�����IRUPHG�DQ�XVHIXO�LQSXW�LQ�WKLV�SODQQLQJ��6SHFLILFDOO\��3URI��0DQGNH�KDG�D�QXPEHU�RI�UHVHDUFK�LQWHUDFWLRQV�GXULQJ�WKH�SHULRG�DW�3XQH�DQG�0XPEDL ZLWK�WKH�VWXGHQWV�LQWHUHVWHG�LQ�,
,�EDVHG�WRSLFV�DQG��DV�D�UHVXOW��IROORZLQJ�VWXGHQWV�KDYH�LGHQWLILHG�0�3KLO��UHVHDUFK�SURMHFWV�LQ�,
,�DV�PHQWLRQHG�KHUH���
7DEOH��,
,�EDVHG�0��3KLO��UHVHDUFK�SURMHFWV�LGHQWLILHG�E\�<&028�0��3KLO��VWXGHQWV�IRU�SHUXVDO�LQ����������
6/��1R� 6WXGHQW�QDPH 3URJUDP�SXUVXHG 6WXGHQW¶V�6WXG\�FHQWHU�ORFDWHG�DW

7LWOH�RI�0��3KLO��UHVHDUFK�SURMHFW�LQ�,
,�DUHD�LGHQWLILHG�IRU�SHUXVDO
� 0U��6DQWRVK�6RQL 0�3KLO���,7� 0XPEDL 0RGHOLQJ� 6XSSO\� &KDLQ�G\QDPLFV� IRU� RSWLPL]LQJ� ,
,� ULVN�IRU� EXVLQHVV� FRPSHWLWLYH�DGYDQWDJH� LQ� FRPSOH[�HQYLURQPHQW�� 0U��$MD\�%XUYH 0�3KLO��,7�� 0XPEDL &RQWUROOLQJ� WKH� ,QIRUPDWLRQ�



&,,5$&729(59,(:��2&7���

,QWHJULW\� ULVN� LQ� 6RIWZDUH�'HYHORSPHQW� /LIH� &\FOH� E\�LPSOHPHQWLQJ� WHVWLQJ�3HUPDQHQFH�3ODQQLQJ�� 0UV��$QXSDPD�-DZDOH 0�3KLO��,7�� 0XPEDL 'HVLJQLQJ� D� JHQHUDOL]HG�,QIRUPDWLRQ� ,QWHJULW\� 5LVN�([SRVLQJ�4XHVWLRQQDLUH�EDVHG�RQ�LQWHJULW\� LPSOLFDWHG� ,QIRUPDWLRQ�(QYHORS� 0UV��6PLWD�3DWLO 0�3KLO��,7�� 3XQH 'HVLJQ� RI� 3HGDJRJ\� IRU� H�GHOLYHU\� RI� ,QIRUPDWLRQ� ,QWHJULW\�&RXUVH�XVLQJ�022'/(� 0UV��%KDJ\DOD[PL�6XUYH 0�3KLO��,7�� 3XQH 2Q� 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\�� 0UV��3DOODZL�%XODNK 0�3KLO��&6� 3XQH 2Q� VRPH� DVSHFWV� RI� V\VWHPLF�DQDO\VLV� RI� 6HPDQWLF�,QWHURSHUDELOLW\� IRU� DFKLHYLQJ�G\QDPLF�HQWHUSULVH�FDSDELOLW\�DQG�IRU� GHYHORSPHQW� RI� ,QIRUPDWLRQ�,QWHJULW\�7HFKQRORJ\� 0U��6DQWRVK�0RUH 0�3KLO��,7�� 3XQH 2Q� GHYHORSLQJ� WD[RQRP\ IRU�,QIRUPDWLRQ� ,QWHJULW\� NQRZOHGJH�DUHD� ZLWK� SDUWLFXODU� UHIHUHQFH� WR�6\VWHP� '\QDPLFV� WRROV� DQG�WHFKQRORJ\�GHYHORSPHQW��SDUW�,,��RI�,QIRUPDWLRQ�LQWHJULW\�� 0U��0DKHVK�.DGDP 0�3KLO��&6� 3XQH 2Q� LQWHJUDWLQJ� %XVLQHVV� 3URFHVV�ZLWK� 7HFKQRORJ\� 'HYHORSPHQW�3URFHVV� ± $� 'HVLJQ� EDVLV� IRU�,QIRUPDWLRQ�,QWHJULW\�7HFKQRORJ\�6\VWHP���� 0V��6XNHVKLQL�-DGKDY 0�3KLO��&6� 3XQH ,QIRUPDWLRQ� 6HFXULW\� $QG� 5LVN�0DQDJHPHQW� � ,QIRUPDWLRQ�,QWHJULW\�%DVHG�� 0U��%DKYHVK�3DUPDU 0�3KLO��&6� $KHPDGQDJDU 2Q� 6RPH� $QDO\WLFDO� $VSHFWV� 2I��0RGHOLQJ� &RPSOH[� (UURUV� )RU�,QIRUPDWLRQ�,QWHJULW\�$QDO\VLV���� 0U��.LVKRU�'KROH� 0�3KLO��&6� 1DJSXU ,QIRUPDWLRQ�,QWHJULW\�7HFKQRORJ\�'HYHORSPHQW�6\VWHP
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��� )RU�<&028¶V�0�3KLO��VWXGHQWV��ZKR�KDYH�SURSRVHG�WR�ZRUN�LQ�,
,�UHVHDUFK�DUHDV��6HH�,WHP������FRQGXFWLQJ�RI�2QH�'D\�,
,�5HVHDUFK�:�6�RQ�2FWREHU����������DW�0(6¶V�&ROOHJH�RI�(QJLQHHULQJ��:DGLD�&DPSXV��3XQH�
2QH�'D\�,
,�5HVHDUFK�:RUNVKRS�ZDV�RUJDQL]HG�RQ�2FWREHU����������DW�'HSW��RI�(OHFWURQLFV�	�7HOHFRPPXQLFDWLRQV��0RGHUQ�(GXFDWLRQ�6RFLHW\¶V�&ROOHJH�RI�(QJLQHHULQJ��0(6&2(���3XQH��
0�3KLO�� VWXGHQWV�0U��$MD\�%XUYH� DQG�0UV��$QXSDPD� -DZDOH� IURP�0XPEDL��0UV�� 6PLWD�3DWLO��0UV��%KDJ\DOD[PL�6XUYH��0UV��3DOODZL�%XODNK��0U��6DQWRVK�0RUH��0U��0DKHVK�.DGDP�DQG�0V��6XNHVKLQL� -DGKDY� IURP�3XQH�� DQG�0U��%KDYHVK�3DUPDU� IURP�$KHPDGQDJDU� SUHVHQWHG� WKHLU� ,
,�DUHD�0��3KLO��UHVHDUFK�SURMHFW�SURSRVDOV�DW�WKH�ZRUNVKRS��
3URI��/��*��1DYDOH��3ULQFLSDO��0(6&2(��3URI���0V���0DQLVKD�'DOH��3URI��3DQGXUDQJ�3DWLO��3URI��0LOLQG�0DOL�DQG�9LMD\�SDUWLFLSDWHG�LQ�WKH�,
,�UHVHDUFK�Z�V�LQ�H[SHUWV¶�FDSDFLW\��
7KH� Z�V� SOD\HG� D� YHU\� XVHIXO� UROH� LQ� DOO� UHVHDUFKHUV� XQGHUVWDQGLQJ� HDFK� RWKHU¶V� LGHQWLILHG�UHVHDUFK�WRSLFV�DQG�LQ�GHYHORSLQJ�D�FRPPRQ�XQGHUVWDQGLQJ�RI� WKH�ELJ�SLFWXUH�RI�WKH�RYHUDOO�,
,�UHVHDUFK� WRSLF�GHYHORSPHQW�DSSURDFK�DQG� WKH�XQIROGLQJ�NQRZOHGJH�FRQWHQW��7KH\�KDYH�GHFLGHG�WR� KDYH� VXFK� UHVHDUFK� Z�V� SHULRGLFDOO\� DW� GLIIHUHQW� FHQWHUV� VR� DV� WR� IDFLOLWDWH� ZLGHU� DQG�PRUH�HIIHFWLYH�UHVHDUFKHU�SDUWLFLSDWLRQ��

��� $ZDUGLQJ�RI�&,,5¶V� ,
,�&RQWLQXLQJ�(GXFDWLRQ�SURJUDP��&(3��&HUWLILFDWHV��2Q�-XO\����� ����� DW� ,,5(70����� 0U�� 0DGKDYDQ� 1D\DU�� 3UHVLGHQW�� ,QIRJL[�� ,QF�� �IRUPHUO\�8QLWHFK�6\VWHPV��,QF����86$�JDYH�WKH�&HUWLILFDWHV�WR�WKH�VXFFHVVIXO�FDQGLGDWHV��
$V�UHSRUWHG�WKURXJK�HDUOLHU�&,,5�$FWLYLW\�5HSRUWV��IURP�6HSWHPEHU����������� $XJXVW�����������XQGHU�LW¶V�&RQWLQXLQJ�(GXFDWLRQ�3URJUDP��&(3��$FWLYLW\��&,,5�FRQGXFWHG�,QIRUPDWLRQ�,QWHJULW\�&RXUVH DW�&,,5��3XQH��7KH�FRXUVH��ZKLFK�ZDV� WDXJKW�E\�3URI��9LMD\�0DQGNH�ZDV� LPSOHPHQWHG�IRU� WKH� IDFXOW\�RI� WKH�HQJLQHHULQJ�FROOHJHV�DQG�RWKHU� LQVWLWXWLRQV�DW�3XQH��0V��1DWDVKD�.DSRRU��,
,�UHVHDUFK DVVLVWDQW�DW�&,,5��3XQH��DVVLVWHG�LQ�FRXUVH�GHOLYHU\��2EMHFWLYHV�RI�WKH�FRXUVH�RIIHULQJ�ZHUH���D��)DFXOW\�GHYHORSPHQW�IRU�UHVHDUFK�LQ�,
,���E��)DFXOW\�GHYHORSPHQW�IRU�,
,�HGXFDWLRQ���F��'HYHORSPHQW�RI�,
,�UHVHDUFK�GHVN�DW�LQVWLWXWHV�LQ�WKH�UHJLRQ��DQG��G� 3ODQQLQJ�IRU�,
,�6HPLQDU�DW�1DWLRQDO�OHYHO��
2Q�WKH�RFFDVLRQ�RI�,,5(70�����RQ�-XO\�����������IROORZLQJ�VXFFHVVIXO�FDQGLGDWHV�UHFHLYHG�WKH�&,,5¶V� &(3� &HUWLILFDWHV� IURP�0U��0DGKDYQ�1D\DU�� 3UHVLGHQW�� ,QIRJL[�� ,QF�� �IRUPHUO\�8QLWHFK�6\VWHPV��,QF����86$�� �L� 3URIHVVRU� �0V��� 0DQLVKD� 'DOH�� +HDG�� 'HSW�� RI� (OHFWURQLFV� 	� 7HOHFRPPXQLFDWLRQV��(	7��DQG�$VVW��3URI��LQ�(	7��0RGHUQ�(GXFDWLRQ�6RFLHW\¶V�&ROOHJH�RI�(QJJ���3XQH��LL� 3URIHVVRU�0LOLQG�0DOL��$VVW��3URI��LQ�0HFKDQLFDO�(QJLQHHULQJ�,QVWLWXWH��6PW��.DVKLEDL�1DYDOH�&ROOHJH RI�(QJLQHHULQJ��6.1¶V�&2(���6LQKDJDG�7HFKQLFDO�(GXFDWLRQ�6RFLHW\��67(6���3XQH��LLL� 3URIHVVRU� *DMDQDQ� 3DWLO�� )DFXOW\�� 'HSW�� RI� (OHFWURQLFV�� $UPDPHQW� ,QVWLWXWH� RI�7HFKQRORJ\��$,7���3XQH�
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�LY� 3URIHVVRU�3DQGXUDQJ�3DWLO��+HDG��'HSW��RI�(OHFWURQLFV��$,6606¶V�&ROOHJH�RI (QJJ���3XQH��Y� 3URIHVVRU�.DVKLQDWK�0XQGH��'HSW��RI�0HFKDQLFDO�(QJJ���0RGHUQ�(GXFDWLRQ�6RFLHW\¶V�&ROOHJH�RI�(QJLQHHULQJ��0(6¶V�&2(���3XQH�
���������
$SSHQGL[�,

,QIRUPDWLRQ�,QWHJULW\�5HVHDUFK��(GXFDWLRQ��7HFKQRORJ\�DQG�0DQDJHPHQW�0HHW�����2UJDQL]HG�%\0DUDWKZDGD�0LWUDPDQGDO�&ROOHJH�RI�(QJLQHHULQJ���,7�'HSW�$QG&HQWHU�)RU�,QIRUPDWLRQ�,QWHJULW\�5HVHDUFK�ZZZ�FLLU�RUJ�LQ��
'DWH������������

6XEMHFW� ,QYLWDWLRQ�IRU�,QIRUPDWLRQ�,QWHJULW\�5HVHDUFK��(GXFDWLRQ��7HFKQRORJ\�DQG�0DQDJHPHQW�0HHW��������,,5(70������
'HDU�6LU��0DGDP�
&,,5¶V� ,QIRUPDWLRQ� ,QWHJULW\� NQRZOHGJH� GHYHORSPHQW� LQLWLDWLYH� LV� EXLOW� DURXQG� WKH� DFWLYLWLHV�RI�HQWUHSUHQHXUVKLS�� QHWZRUNLQJ�� UHVHDUFK� DQG� SXEOLFDWLRQV�� ,Q� WKH� SURFHVV�� ,QIRUPDWLRQ� ,QWHJULW\��,
,�� UHVHDUFK� FRQWHQW� DUH� SXEOLVKHG� DQG� SUHVHQWHG� DW� LQWHUQDWLRQDO� DQG� QDWLRQDO� FRQIHUHQFHV��MRXUQDOV�� UHIHUUDOV�� VHPLQDUV�� DQG� ZRUNVKRSV� �VHH� FLLU�RUJ�LQ��� 6WDUWLQJ� ��������� ,QIRUPDWLRQ�,QWHJULW\�KDV�EHHQ�WDXJKW�LQ�PDQ\ XQLYHUVLWLHV�DFURVV�,QGLD�WR�VWXGHQWV�RI�ERWK�JUDGXDWH�DQG�SRVW�JUDGXDWH� OHYHO�� 7RGD\� D� ODUJH� JURXS� RI� ,QIRUPDWLRQ� ,QWHJULW\� UHVHDUFKHUV� DQG� HGXFDWLRQLVWV�FRPSULVLQJ� IDFXOW\�� SURIHVVLRQDO� H[SHUWV� DQG� &,,5� UHVHDUFKHUV� DUH� SDUWLFLSDWLQJ� LQ� FRXUVH�WHDFKLQJ�DQG�UHVHDUFK�LQWHUDFWLRQV�DW�SUHVWLJLRXV�XQLYHUVLWLHV�DQG�LQVWLWXWHV��QDPHO\��8QLYHUVLW\�RI�3XQH��8R3���DW�LWV����HQJLQHHULQJ�FROOHJHV�DFURVV�WKH�6WDWH�RI�0DKDUDVKWUD���,,7�%RPED\��61'7�8QLYHUVLW\��0XPEDL��<&028��1DVKLN��,07�*KD]LDEDG���
,,5(70������0HHW�DLPV�EULQJLQJ�WRJHWKHU�WKHVH�,
,�UHVHDUFKHUV��HGXFDWLRQLVWV�DQG�SURIHVVLRQDOV�DQG�VKRZFDVH�WKH�JURZWK�DQG�FKDOOHQJHV�RI�,
,�NQRZOHGJH�GHYHORSPHQW�LQLWLDWLYH�LQ�WKH�ODVW�ILYH�\HDUV�� 7KLV� ZLOO� IDFLOLWDWH� EULQJLQJ� H[SHULHQFH�� NQRZOHGJH� DQG� RSSRUWXQLWLHV� JDLQHG E\�UHVHDUFKHUV��VFKRODUV�DQG�SUDFWLWLRQHUV�RI�,QIRUPDWLRQ�,QWHJULW\�WRJHWKHU��/DVW�EXW�QRW�WKH�OHDVW�WKH�0HHW� ZRXOG� SUHVHQW� IXWXUH� ,QIRUPDWLRQ� ,QWHJULW\� UHVHDUFK�� HGXFDWLRQ�� WHFKQRORJ\� GHYHORSPHQW�DQG�PDQDJHPHQW�FKDOOHQJHV��$SSHQGL[�JLYHV�DQ�RYHUYLHZ�RI�SUHVHQWDWLRQV�SODQQHG�DW� WKH�2QH�'D\�0HHW���
,W� JLYHV� XV� JUHDW� SOHDVXUH� WR� LQYLWH� \RX� IRU� ,QIRUPDWLRQ� ,QWHJULW\� 5HVHDUFK�� (GXFDWLRQ��7HFKQRORJ\�DQG�0DQDJHPHQW��,,5(70��0HHW��WR�EH�KHOG�RQ���VW -XO\������DW����D�P��LQ�3XQH�
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9HQXH��'\DQHVKZDU�+DOO��0DUDWKZDGD�0LWUDPDGDO�&HQWUDO�2IILFH��1HDU�%0&&�&ROOHJH���'HFFDQ��3XQH�
7KDQN�\RX�:LWK�5HJDUGV�&,,5��3XQH������������������������������������������������������������������������������������������������������������������

$SSHQGL[�,,
,,5(70������ ��VW -XO\�����3URJUDPL� ������D�P��± ������D�P��5HJLVWUDWLRQ�������D�P��WR�������D�P�LL� :HOFRPH�LLL� 2YHUYLHZ�RI�,QIRUPDWLRQ�,QWHJULW\�UHVHDUFK�DQG�HGXFDWLRQ�DFWLYLWLHV�LY� 5HVHDUFK�SUHVHQWDWLRQ�RQ�³,
,�7HFKQRORJ\�0RGHO´�Y� 5HVHDUFK�SUHVHQWDWLRQ�RQ�³&RPSXWDWLRQDO�DVSHFWV�RI�,
,�7HFKQRORJ\�0RGHO´�YL� 5HVHDUFK� SUHVHQWDWLRQV� E\� &,,5� UHVHDUFKHUV� EDVHG� RQ� UHVHDUFK� SDSHUV���SUHVHQWHG�E\�WKHP�DW�LQWHUQDWLRQDO�DQG�QDWLRQDO�FRQIHUHQFHV�YLL� 5HVHDUFK�SUHVHQWDWLRQV�E\�VHOHFWHG�0��3KLO���,7��VWXGHQWV�EDVHG�RQ�WKHLU� FRXUVH�VHPLQDUV�YLLL� 3UHVHQWDWLRQ�RQ�LPSOHPHQWDWLRQ�RI�0,6�FRXUVH�DW�8R3�L[� 3UHVHQWDWLRQ�RQ�LPSOHPHQWDWLRQ�RI�,,6�FRXUVH�DW�<&028�[� 3UHVHQWDWLRQ�RQ�LPSOHPHQWDWLRQ�RI�%06'�FRXUVH�DW�,07�*KD]LDEDG�[L� 3ODQQLQJ�IRU�IXWXUH�D� ,
,�HGXFDWLRQ�DW�8*�OHYHO�E� ,
,�HGXFDWLRQ�DW�3*�OHYHO�[LL� 3UHVHQWDWLRQV� E\� IDXOW\�� SURIHVVLRQDO� H[SHUWV�� DQG� &,,5� UHVHDUFKHUV� RQ� ,
,�UHVHDUFK�SURMHFWV�SODQQHG��[LLL� 3UHVHQWDWLRQV� E\� ,
,� UHVHDUFKHUV� RQ� EXLOGLQJ� VSRQVRUHG� ,
,� UHVHDUFK� SURMHFW�DFWLYLWLHV�DW�LQVWLWXWHV�[LY� 3UHVHQWDWLRQ�E\�&,,5�UHVHDUFKHUV�RQ�H�GHOLYHU\�RI�,
,�FRXUVH WHDFKLQJ�D� %XLOGLQJ�IXUWKHU�RQ�&,,5�ZHE�VLWH�



&,,5$&729(59,(:��2&7����

[Y� 3UHVHQWDWLRQ� RQ� SODQQLQJ� IRU� QDWLRQDO� OHYHO� ,
,� Z�V� IRU� IDFXOW\� DQG� IRU� ,
,�QDWLRQDO�OHYHO�VHPLQDU�OHDGLQJ�WR�LQWHUQDWLRQDO�FRQIHUHQFH�[YL� 3UHVHQWDWLRQ� E\� IDFXOW\� RQ� HVWDEOLVKLQJ� ,
,� UHVHDUFK� 	� HGXFDWLRQ� FHQWHUV� DW�LQVWLWXWHV�[YLL� $ZDUGLQJ�&RQWLQXLQJ�(GXFDWLRQ�&HUWLILFDWHV�LQ�,
,�[YLLL� &ORVLQJ�UHPDUNV�>�����SP@������������������������������������������������������������������������������������������������������������
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$SSHQGL[�,,,�� ,,5(70�0HHW������3DSHU�3UHVHQWDWLRQV
7LPH 6FKHGXOH�����± ���� 5HJLVWUDWLRQ�DQG�%UHDNIDVW������ ���� :HOFRPH�6SHHFK������ ���� ,Q�3URJUHVV�$GYDQFH�5HVHDUFK�3UHVHQWDWLRQ�RQ�,QIRUPDWLRQ�,QWHJULW\�7HFKQRORJ\�6\VWHP�'HYHORSPHQW�E\� x ³,
,�7HFKQRORJ\�6\VWHP�0RGHO�´�9LMD\�9�0DQGNH�x ³&RPSXWDWLRQDO�DVSHFW�RI�,
,�7HFKQRORJ\�6\VWHP�0RGHO´�1DWDVKD�.DSRRU������ ���� 3UHVHQWDWLRQ�RQ�SDSHUV�SUHVHQWHG�DQG�SXEOLVKHG�DW�LQWHUQDWLRQDO�FRQIHUHQFH�x 0DQLVKD�'DOH µ,QIRUPDWLRQ�6\VWHP�9LHZ�RI�%LRPHWULF�$QDO\VLV¶�,&0,7�������6LQJDSRUH��x 0LOLQG�0DOL�µ3URGXFW�GHVLJQ�DQG�GHYHORSPHQW�LQ�D�FRPSOH[�DQG�FKDQJLQJ�PDUNHW�± ,QIRUPDWLRQ�,QWHJULW\�%DVHG�$SSURDFK¶�x 1DWDVKD�.DSRRU�µ,QIRUPDWLRQ�(UURU�LQ�6RIWZDUH�'HYHORSPHQW�/LIH�&\FOH�± $Q�,QIRUPDWLRQ�,QWHJULW\ %DVHG�$SSURDFK¶��,&506������&KLQDx .DVLQDWK�0XQGH��µ5ROH�RI�,QIRUPDWLRQ�6\VWHP�'HVLJQ��&DVH�6WXG\�'LJLWDO�3KRWRHODVWLFLW\�¶��4,.������'HOKL��,QGLD

�����± ����� &,,5�6WXGHQWV�SUHVHQWLQJ�WKHLU�ILQGLQJV�RQ�,
,��x 8MZDOD���,VVXHV�RI�'HVLJQ�,QWHJULW\x 'ROL��0DQDJLQJ�D�VXSSO\�FKDLQ�LV�EHFRPLQJ�D�ELW�OLNH�URFNHW�VFLHQFH��7KH�LVVXH�RI�LQIRUPDWLRQ�LQWHJULW\x 6PLWD�± 1HHG�IRU�2SHQ�6\VWHP�9LHZx 5RRSDOL� $SSOLFDWLRQ�RI�6\VWHP�'\QDPLF������� ���� /81&+�7,0(������ ���� *URZWK�RI�,QIRUPDWLRQ�,QWHJULW\����������x ,PSOHPHQWDWLRQ�RI�0,6�FRXUVH�DW�8QLYHUVLW\�RI�3XQH��%\�3DQGXUDQJ�3DWLO��0DKHVK�*RGXU��0DQLVKD�'DOH�x ,PSOHPHQWDWLRQ�RI�,QIRUPDWLRQ�,QWHJULW\�6\VWHP�FRXUVH�DW�<&028�3XQH��1DVKLN��1DJSXU��$XUDQJDEDG��0XPEDL��%\�990�x ,PSOHPHQWDWLRQ�RI�&RXUVHV�DW�,,7��0XPEDL�DQG�61'7� 0XPEDL��%\�990�x ,PSOHPHQWDWLRQ�RI�%XVLQHVV�0DQDJHPHQW�XVLQJ�6\VWHP�'\QDPLFV�FRXUVH�DW�,07��*D]LDEDG��8�3��%\��9LMD\�9�0DQGNH��DQG�1DWDVKD�.DSRUx ,QWURGXFWLRQ�RI�,QIRUPDWLRQ�,QWHJULW\�6XEMHFW�LQ�%6F�&RPSXWHU�6FLHQFH�DW�8QLYHUVLW\�RI�0XPEDL��%\�$QXSDPD�x 3ODQQLQJ�IRU�IXWXUH�,
,�HGXFDWLRQ�DW�8�*�DQG�3�*�OHYHO��%\�3DQGXUDQJ�3DWLO������ ���� &,,5�VLWH�DQG�(�/HDUQLQJx (�GHOLYHU\�RI�,
,�FRXUVH�WHDFKLQJ��%\�3URI�3UDPRG�DQG�3URI�6ZDWL�x %XLOGLQJ�IXUWKHU�RQ�&,,5�ZHEVLWH�
������ ���� 3URMHFW�LQ�,
,x 5HVHDUFK�SURMHFW�SODQQHG�WR�DGYDQFH�UHVHDUFK�LQ�,
,��%\�1DWDVKD�.DSRRU�ZLWK�6DQWRVK��$QXSDPD��.LVKRU��6PLWD�
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$SSHQGL[�,9
,,5(70�����

�,QIRUPDWLRQ�,QWHJULW\�5HVHDUFK��(GXFDWLRQ��7HFKQRORJ\�DQG�0DQDJHPHQW�0HHW�KHOG�'Q\QHVKZDU�+DOO��0DUDWKZDGD�0LWUDPDQGDOµV�&DPSXV�DW�'HFFDQ�*\PNKDQD��3XQHRQ�-XO\���������
/LVW�RI�SDUWLFLSDQWV��7RWDO����SDUWLFLSDQWV���

�� $ D� 0V��0DQLVKD�$JQDQL��'HSW��RI�(OHFWURQLFV��00&2(��3XQH����� % D� 0U�$MD\�8GD\�%DUYH��/HFWXUHU��'HSDUWPHQW�RI�&RPS��6F��DQG�,�7���.LUWL�&ROOHJH��'DGDU��0XPEDL�����(PDLO�,G��DMD\DXE#JPDLO�FRP��E� 0UV��3DOODZL�%XODNK��6WXGHQW�RI�0�3KLO��&RPSXWHU�6FLHQFH��(�PDLO�,G��ESDOODZL#UHGLIIPDLO�FRP��� & D� 0U��$QXSDP�&KDXEH��/HFWXUHU��,QIRUPDWLRQ�7HFKQRORJ\��*��+��5DLVRQL�,QVWLWXWH�RI�,QIRUPDWLRQ�7HFKQRORJ\��1DJSXU��(PDLO�,G��$QXSDPFKDXEH#JPDLO�FRP��E� 0U��6DWLVK�&KLNXUGH��'HSW��RI�0HFKDQLFDO�(QJ���00&2(��3XQH��� ' D� 0V��0DQLVKD�3UDVDG�'DOH��$VVLVWDQW�3URIHVVRU��0(6¶V�&ROOHJH�RI�(QJLQHHULQJ��3XQH��(PDLO�,G��PDQLVKDGDOH#\DKRR�FRP�E� 0U��3UDPRG�'DVWRRUNDU��/HFWXUHU��0,6��00&2(��.DUYH�1DJDU��3XQH��3KRQH�1R���������������F� 0V��-D\D�'HRJDGH��/HFWXUHU��,QIRUPDWLRQ�7HFKQRORJ\��*��+��5DLVRQL�,QVWLWXWH�RI�,QIRUPDWLRQ�7HFKQRORJ\��1DJSXU��(PDLO�,G��MD\D�GHRJDGH#JPDLO�FRP��G� 0U��$EKLMHHW�5��'HVKSDQGH��'HSW��RI�0HFKDQLFDO�(QJ���00&2(��3XQH��'HVLJQ�(QJ�H� 0U��.LVKRU�'KROH��/HFWXUHU��,QIRUPDWLRQ�7HFKQRORJ\��*��+��5DLVRQL�,QVWLWXWH�RI�,QIRUPDWLRQ�7HFKQRORJ\��1DJSXU��(PDLO�,G��NPBSKG���#\DKRR�FR�LQ���� * D� 0U��0DKHVK�'��*RGXU��$VVLVWDQW�3URIHVVRU��'HSW��RI�(OHFWURQLFV��0DKDUDVKWUD�$FDGHP\�RI�(QJJ��$ODQGL��'���3XQH��PDKHVKBJRXGDU#\DKRR�FRP��� - D� 0V��6DQDP�-DGKDY��'HSW��RI�,7��00&2(��3XQH��$UHD�RI�LQWHUHVW�'DWD�VWUXFWXUHV�E� 0UV��'LSLND�-DPEKOH��'HSW��RI�&KHPLVWU\��00&2(��3XQH�F� 0V��$QXSDPD�-DZDOH��/HFWXUHU��&RPSXWHU�6FLHQFH���6PW�&+0�&ROOHJH��8OKDVQDJDU��'LVW�7KDQH��0�6��(PDLO�,G��DQXSDPDM#UHGLIIPDLO�FRP�G� 0U��6XGKLU�-XDUH��+2'��,QIRUPDWLRQ�7HFKQRORJ\��*��+��5DLVRQL�,QVWLWXWH�RI�,QIRUPDWLRQ�7HFKQRORJ\��1DJSXU��(PDLO�,G��VXGKLUMXDUH#\DKRR�FRP���� . D� 0V��1DWDVKD�.DSRRU� 6XEMHFW�0DWWHU�([SHUW��DPGRFV�'HYHORSPHQW�&HQWHU�,QGLD��(�PDLO�,G��QDWDVKD�NDSRRU#JDPLO�FRP���������������� ������������� 0
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D� 0U� 6KULNDQW�6��0DGLZDOH��+HDG��'HSW��RI�0HFKDQLFDO�(QJ���$,6606¶V�,QVWLWXWH�RI�,QIRUPDWLRQ�7HFKQRORJ\��(�PDLO�,G��VKULNDQWBPDGLZDOH#UHGLIIPDLO�FRP��E� 0U��0LOLQG�6��0DOL��$VVLVWDQW�3URIHVVRU��'HSW��RI�0HFKDQLFDO�(QJLQHHULQJ��6PW��.DVKLEDL�1DYDOH�&ROOHJH�RI�(QJLQHHULQJ��9DGJDRQ��%N����3XQH���������PDOLBPLOLQG#\DKRR�FR�LQ�F� 3URI��9LMD\�9��0DQGNH��5HVHDUFK�/HDGHU��&HQWHU�IRU�,QIRUPDWLRQ�,QWHJULW\�5HVHDUFK��)ODW�$����1LNDVK�6NLHV��6RPHVKZDUZDGL��3DVKDQ��3XQH����������H�PDLO��YPDQGNH#LQIRJL[�FRP��3K�1R���������������G� 0U��.DVKLQDWK�+��0XQGH��/HFWXUHU�LQ�0HFKDQLFDO�(QJLQHHULQJ�'HSW���0��(��6��&ROOHJH�RI�(QJLQHHULQJ��3XQH�����(PDLO�,G���NDVKLQDWKPXQGH#JPDLO�FRP��� 1 D� 3URI��6KDP�%��1DYDWKH��3URIHVVRU��&RPSXWHU�6FLHQFH�DQG�0DQDJHPHQW��6FKRRO�RI�&RPSXWHU�6FLHQFH��*HRUJLD�7HFK�&ROOHJH�RI�&RPSXWLQJ������$WODQWD�'ULYH��$WODQWD��*$������������86$���������������������VKDP#FF�JDWHFK�HGX��ZZZ�FF�JDWHFK�HGX�aVKDP�E� 0U��0DGKDYDQ�1D\DU��3UHVLGHQW��,QIRJL[��,QF���IRUPHUO\�8QLWHFK�6\VWHPV��,QF���������(DVW�'LHKO�5G���6WH�������1DSHUYLOOH��,/��86$�F� 0U��5DPRQ�1D\DU��,QIRJL[��,QF���IRUPHUO\�8QLWHFK�6\VWHPV��,QF���������(DVW�'LHKO�5G���6WH�������1DSHUYLOOH��,/��86$���� 3 D� 0U��.LD�3DUVD��,QWHUQDWLRQDO�5HVHDUFK�6FKRODU��8QLYHUVLW\�RI�3XQH�E� 0U��3DQGXUDQJ�3DWLO��$VVLVWDQW�3URIHVVRU�	�+HDG��'HSDUWPHQW�RI�(OHFWURQLFV��$,6606¶V�&ROOHJH�RI�(QJLQHHULQJ��6KLYDMLQDJDU��3XQH��(PDLO�,G��SDWLOSDB��#\DKRR�FR�LQ�F� 0UV��6KLOSD�3DWLO��'HSW��RI�&LYLO�(QJ���00&2(��3XQH�G� 0UV��6PLWD�.ULVKQDUDR�3DWLO��/HFWXUHU��9RFDWLRQDO�:LQJ��0��0��9RFDWLRQDO�:LQJ��3XQH�± ���(PDLO�,G��VPLWDSDWLO�#JPDLO�FRPH� 0V��9DLVKDO\�3DWLO��'HSW��RI�&KHPLVWU\� 2UJDQLF��00&2(��3XQH�I� 0UV��$QMXVKD�3LPSDOVKHQGH��'HSW��RI�,7��00&2(��3XQH��$UHD�RI�LQWHUHVW��,PDJH�SURFHVVLQJ�J� 0U��6XUXFKL�3LPSOH��/HFWXUHU��,QIRUPDWLRQ�7HFKQRORJ\��*��+��5DLVRQL�,QVWLWXWH�RI�,QIRUPDWLRQ�7HFKQRORJ\��1DJSXU��(PDLO�,G��VXUXFKLBSLPSOH#\DKRR�FRP��K� 'U��6HHPD�3XURKLW��+2'��'HSW��RI�&6,7��.LUWL�&ROOHJH��'DGDU�Z���0XPEDL�� ������ 5 D� 0V��5RRSDOL�5DFKFKD��/HFWXUHU�0&6F��3UHPGDV�6DUGD�&ROOHJH��$KPHGQDJDU��(PDLO�,G��UXSDOL�UDFKFKD#JPDLO�FRP���� 6 D� 0UV��1LGKL�6DWDYOHNDU��/HFWXUHU�LQ�0&0��0&0�00¶V�,QVWLWXWH�RI�0DQDJHPHQW�(GXFDWLRQ�5HVHDUFK�DQG�7UDLQLQJ������$��'HFFDQ�*\PNKDQD��3XQH�± �������E� 'U���0UV���$OND�6DZDLNDU��'HSW��RI�3K\VLFV��00&2(��3XQH�F� 0V��6ZDWL�6KHNDSXUH��(�OHDUQLQJ�'HSW���00&2(��.DUYH�1DJDU��3XQH��H�PDLO��VZDWLVKHNDSXUH#\DKRR�FR�LQ�G� 0U��'HHSDN�6KHYDQNDU��6��%��$UWV�	�&RRPHUFH�&RRHJH��$XUDQJDEDG��(�PDLO�,G��VKHYDQNDUB'HHSDN#\DKRR�FR�XN�H� 0UV��6KDNLOD�6LGGDYDWDP��+HDG��'HSW�RI�&RPSXWHU�6FLHQFH��$EHGD�,QDPGDU�6HQLRU�FROOHJH��(PDLO�LG��6KDNLOD��#JPDLO�FRP�
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I� 0U��6DQWRVK�.XPDU�6RQL��/HFWXUHU��'HSDUWPHQW�RI�,7��.�&��&ROOHJH��&KXUFKJDWH��0XPEDL�����(PDLO�,G��VDQWRVKVRQL#\DKRR�FRP�J� 0UV��6XORFKDQD�%��6RQNDPEOH��$VVLVWDQW�3URIHVVRU��'HSW��RI�,7��00&2(��3XQH��(�PDLO�,G��6BVRQNDPEOH#UHGLIIPDLO�FRP�K� 0V��'ROO\�6XNKUDQL��&ROOHJH�0�0�&�2�(��5ROO�QR�± ��� %UDQFK�� ,QIRUPDWLRQ�7HFKQRORJ\��(�PDLO�,G��GROO\�VXNKUDQL#JPDLO�FRP�L� 0UV��%KDJ\DOD[PL�6XUYH��'HSW��RI�&KHPLVWU\��(�PDLO�,G��YEKDJ\DOD[PLVXUYH#\DKRR�FR�LQ���� 7 D� 0V��8MZDOD�7DPEH��00&2(��5ROO�1R����������%UDQFK��&RPSXWHU��6(���&ROOHJH��0DUDWKZDGD�0LWUD�0DQGDO
V�&ROOHJH�RI�(QJLQHHULQJ��3XQH�����(�PDLO�,G��XMMXBVLOYHUDQJHO#\DKRR�FRP��� : D� 'U���0UV���$UXQGKDWL�:DUNH��$VVLVWDQW�3URI��LQ�0DWKHPDWLFV��00&2(��3XQH��(PDLO�,G��DVZDUNH#KRWPDLO�FRP�
���������

�


