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0 DKDUDQL�/ DNVKP L�$ P P DQQL�&ROOHJH�IRU�: RP HQ�QRZ�UHQRZQHG�DV�P / $ &�ZDV�HVWDEOLVKHG�LQ� � � � � �WKURXJK�WKH
YLVLRQDU\ �OXP LQDU\ �' U��. �1 �9��6DVWUL��D�GLVWLQJXLVKHG�VFKRODU��DXWKRU�DQG�SURIHVVRU�RI �,QGLDQ�+ LVWRU\ �DQG�3ROLWLFV�
+ H�HQYLVLRQHG�WKH�QHHG�WR�FUHDWH�HGXFDWLRQDO�RSSRUWXQLWLHV�IRU�ZRP HQ�LQ�1 RUWK�%DQJDORUH�� : LWK�WKH�FRP P LWWHG
VXSSRUW� RI � ' U�� 0 �1 �� 0 DKDGHYDQ� DV� WKH� IRXQGLQJ� 3UHVLGHQW� DQG� 6KUL� 7�6�� 5 DMDP � DV� 9LFH� 3UHVLGHQW�� WKH� FROOHJH
EHJDQ� ZLWK� MXVW� � � � JLUO� VWXGHQWV� DQG� D� SRZHUIXO� YLVLRQ� WR� HP SRZHU� ZRP HQ� WKURXJK� HGXFDWLRQ� IRU� FKDUDFWHU
IRUP DWLRQ��7KH�JHRJUDSKLF�FORVHQHVV�WR�WKH�SUHVWLJLRXV�LQVWLWXWLRQV�VXFK�DV�WKH�,QGLDQ�,QVWLWXWH�RI �6FLHQFH��, ,6F��
5 DP DQ�5 HVHDUFK� ,QVWLWXWH��DQG�WKH� ,QVWLWXWH�RI � : RRG�6FLHQFH�DQG�7HFKQRORJ\ ��KDV�EHQHILWWHG�WKH�LQVWLWXWLRQ�WR
HQMR\ � D� ULFK� LQWHOOHFWXDO� HQYLURQP HQW�� 2 YHU� WKH� GHFDGHV�� LW� KDV� JURZQ� LQWR� RQH� RI � WKH� FLW\ dV� P RVW� UHVSHFWHG
LQVWLWXWLRQV�� RIIHULQJ� D� ZLGH� VSHFWUXP � RI � SURJUDP V� LQFOXGLQJ� 3UH�8 QLYHUVLW\ �� 8 QGHUJUDGXDWH�� 3RVWJUDGXDWH�� DQG
3K' � SURJUDP V�� ,WV� SXUVXLW� RI � H[ FHOOHQFH� KDV� EHHQ� UHFRJQL] HG� WKURXJK� QXP HURXV� DFFRODGHV�� LQFOXGLQJ� 1 $ $ &
$ FFUHGLWDWLRQ� ZLWK� DQ� c$d��JUDGH� IRU� IRXU� VXFFHVVLYH� F\ FOHV�� $ XWRQRP RXV� 6WDWXV� FRQIHUUHG� E\ � WKH� 8 * &�� DQG
SUHVWLJLRXV� GHVLJQDWLRQV� VXFK� DV� &ROOHJH� ZLWK� 3RWHQWLDO� IRU� ( [ FHOOHQFH� �&3( ��� ' %7�67$ 5 � &ROOHJH�� ' 67�) ,67
VXSSRUW� DQG� UHFRJQLWLRQ� DV� D� ' %7�%,) � &HQWUH�� P / $ &dV� UHP DUNDEOH� JURZWK� KDV� EHHQ� VKDSHG� E\ � YLVLRQDU\
OHDGHUVKLS��GHGLFDWHG� IDFXOW\ ��HQWKXVLDVWLF�VWXGHQWV�DQG�D�VWURQJ�DOXP QL�QHWZRUN�WKDW�FRQWULEXWHV�DFWLYHO\ �WR�WKH
FROOHJHdV� OHJDF\ �� 7RGD\ �� 0 DKDUDQL� / DNVKP L� $ P P DQQL� &ROOHJH� IRU� : RP HQ�� $ XWRQRP RXV� VWDQGV� DV� D� EHDFRQ� RI
ZRP HQdV� HP SRZHUP HQW� DQG� DFDGHP LF� GLVWLQFWLRQ� ZLWK� DQ� DQQXDO� VWUHQJWK� RI � DERXW� � � � � � DQG� ZLWK� RYHU� � � � � �
ZRP HQ�JUDGXDWLQJ�RYHU�� � �\ HDUV��7KH�FROOHJH�FRQWLQXHV�WR�SURGXFH�FRQILGHQW�ZRP HQ�ZKR�FRQWULEXWH�WR�DOO�VSKHUHV
RI �VRFLHW\���

�0 �D�K�D�U�D�Q�L���/ �D�N�V�K�P�L���$�P�P�D�Q�Q�L���&�R�O�O�H�J�H���I�R�U���: �R�P�H�Q���Q�R�Z���U�H�Q�R�Z�Q�H�G���D�V���P�/ �$�&���Z�D�V���H�V�W�D�E�O�L�V�K�H�G���L�Q�������������W�K�U�R�X�J�K���W�K�H
�Y�L�V�L�R�Q�D�U�\���O�X�P�L�Q�D�U�\���' �U�����. ���1���9�����6�D�V�W�U�L�����D���G�L�V�W�L�Q�J�X�L�V�K�H�G���V�F�K�R�O�D�U�����D�X�W�K�R�U���D�Q�G���S�U�R�I�H�V�V�R�U���R�I���,�Q�G�L�D�Q���+�L�V�W�R�U�\���D�Q�G���3�R�O�L�W�L�F�V��
�+�H���H�Q�Y�L�V�L�R�Q�H�G���W�K�H���Q�H�H�G���W�R���F�U�H�D�W�H���H�G�X�F�D�W�L�R�Q�D�O���R�S�S�R�U�W�X�Q�L�W�L�H�V���I�R�U���Z�R�P�H�Q���L�Q���1�R�U�W�K���%�D�Q�J�D�O�R�U�H�����: �L�W�K���W�K�H���F�R�P�P�L�W�W�H�G
�V�X�S�S�R�U�W���R�I���' �U�����0 ���1�����0 �D�K�D�G�H�Y�D�Q���D�V���W�K�H���I�R�X�Q�G�L�Q�J���3�U�H�V�L�G�H�Q�W���D�Q�G���6�K�U�L���7���6�����5�D�M�D�P���D�V���9�L�F�H���3�U�H�V�L�G�H�Q�W�����W�K�H���F�R�O�O�H�J�H
�E�H�J�D�Q���Z�L�W�K���M�X�V�W���������J�L�U�O���V�W�X�G�H�Q�W�V���D�Q�G���D���S�R�Z�H�U�I�X�O���Y�L�V�L�R�Q���W�R���H�P�S�R�Z�H�U���Z�R�P�H�Q���W�K�U�R�X�J�K���H�G�X�F�D�W�L�R�Q���I�R�U���F�K�D�U�D�F�W�H�U
�I�R�U�P�D�W�L�R�Q�����7�K�H���J�H�R�J�U�D�S�K�L�F���F�O�R�V�H�Q�H�V�V���W�R���W�K�H���S�U�H�V�W�L�J�L�R�X�V���L�Q�V�W�L�W�X�W�L�R�Q�V���V�X�F�K���D�V���W�K�H���,�Q�G�L�D�Q���,�Q�V�W�L�W�X�W�H���R�I���6�F�L�H�Q�F�H�����,�,�6�F����
�5�D�P�D�Q���5�H�V�H�D�U�F�K���,�Q�V�W�L�W�X�W�H�����D�Q�G���W�K�H���,�Q�V�W�L�W�X�W�H���R�I���: �R�R�G���6�F�L�H�Q�F�H���D�Q�G���7�H�F�K�Q�R�O�R�J�\�����K�D�V���E�H�Q�H�I�L�W�W�H�G���W�K�H���L�Q�V�W�L�W�X�W�L�R�Q���W�R
�H�Q�M�R�\���D���U�L�F�K���L�Q�W�H�O�O�H�F�W�X�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W�����2�Y�H�U���W�K�H���G�H�F�D�G�H�V�����L�W���K�D�V���J�U�R�Z�Q���L�Q�W�R���R�Q�H���R�I���W�K�H���F�L�W�\�c�V���P�R�V�W���U�H�V�S�H�F�W�H�G
�L�Q�V�W�L�W�X�W�L�R�Q�V�����R�I�I�H�U�L�Q�J���D���Z�L�G�H���V�S�H�F�W�U�X�P���R�I���S�U�R�J�U�D�P�V���L�Q�F�O�X�G�L�Q�J���3�U�H���8�Q�L�Y�H�U�V�L�W�\�����8�Q�G�H�U�J�U�D�G�X�D�W�H�����3�R�V�W�J�U�D�G�X�D�W�H�����D�Q�G
�3�K�' ���S�U�R�J�U�D�P�V�����,�W�V���S�X�U�V�X�L�W���R�I���H�[�F�H�O�O�H�Q�F�H���K�D�V���E�H�H�Q���U�H�F�R�J�Q�L�]�H�G���W�K�U�R�X�J�K���Q�X�P�H�U�R�X�V���D�F�F�R�O�D�G�H�V�����L�Q�F�O�X�G�L�Q�J���1�$�$�&
�$�F�F�U�H�G�L�W�D�W�L�R�Q���Z�L�W�K���D�Q���b�$�c���J�U�D�G�H���I�R�U���I�R�X�U���V�X�F�F�H�V�V�L�Y�H���F�\�F�O�H�V�����$�X�W�R�Q�R�P�R�X�V���6�W�D�W�X�V���F�R�Q�I�H�U�U�H�G���E�\���W�K�H���8�* �&�����D�Q�G
�S�U�H�V�W�L�J�L�R�X�V���G�H�V�L�J�Q�D�W�L�R�Q�V���V�X�F�K���D�V���&�R�O�O�H�J�H���Z�L�W�K���3�R�W�H�Q�W�L�D�O���I�R�U���(�[�F�H�O�O�H�Q�F�H�����&�3�(�������' �%�7���6�7�$�5���&�R�O�O�H�J�H�����' �6�7���) �,�6�7
�V�X�S�S�R�U�W���D�Q�G���U�H�F�R�J�Q�L�W�L�R�Q���D�V���D���' �%�7���%�,�)���&�H�Q�W�U�H�����P�/ �$�&�c�V���U�H�P�D�U�N�D�E�O�H���J�U�R�Z�W�K���K�D�V���E�H�H�Q���V�K�D�S�H�G���E�\���Y�L�V�L�R�Q�D�U�\
�O�H�D�G�H�U�V�K�L�S�����G�H�G�L�F�D�W�H�G���I�D�F�X�O�W�\�����H�Q�W�K�X�V�L�D�V�W�L�F���V�W�X�G�H�Q�W�V���D�Q�G���D���V�W�U�R�Q�J���D�O�X�P�Q�L���Q�H�W�Z�R�U�N���W�K�D�W���F�R�Q�W�U�L�E�X�W�H�V���D�F�W�L�Y�H�O�\���W�R���W�K�H
�F�R�O�O�H�J�H�c�V���O�H�J�D�F�\�����7�R�G�D�\�����0 �D�K�D�U�D�Q�L���/ �D�N�V�K�P�L���$�P�P�D�Q�Q�L���&�R�O�O�H�J�H���I�R�U���: �R�P�H�Q�����$�X�W�R�Q�R�P�R�X�V���V�W�D�Q�G�V���D�V���D���E�H�D�F�R�Q���R�I
�Z�R�P�H�Q�c�V���H�P�S�R�Z�H�U�P�H�Q�W���D�Q�G���D�F�D�G�H�P�L�F���G�L�V�W�L�Q�F�W�L�R�Q���Z�L�W�K���D�Q���D�Q�Q�X�D�O���V�W�U�H�Q�J�W�K���R�I���D�E�R�X�W�������������D�Q�G���Z�L�W�K���R�Y�H�U������������
�Z�R�P�H�Q���J�U�D�G�X�D�W�L�Q�J���R�Y�H�U���������\�H�D�U�V�����7�K�H���F�R�O�O�H�J�H���F�R�Q�W�L�Q�X�H�V���W�R���S�U�R�G�X�F�H���F�R�Q�I�L�G�H�Q�W���Z�R�P�H�Q���Z�K�R���F�R�Q�W�U�L�E�X�W�H���W�R���D�O�O���V�S�K�H�U�H�V
�R�I���V�R�F�L�H�W�\����

�$�E�R�X�W���P�/ �$�&

�$�E�R�X�W���W�K�H���* �* �/ �6����������

%HQJDOXUX� &LW\ � 8 QLYHUVLW\ � IRUP HUO\ � NQRZQ� DV� %HQJDOXUX� &HQWUDO� 8 QLYHUVLW\ � FDP H� LQWR� H[ LVWHQFH� IURP � WKH� \ HDU
� � � � � � � �IROORZLQJ�WKH�WULIXUFDWLRQ�RI �%DQJDORUH�8 QLYHUVLW\ �ZLWK�WKH�WZLQ�REMHFWLYHV�RI �DGP LQLVWUDWLYH�UHIRUP V�DQG
TXDOLW\ �HQKDQFHP HQW���
* LYHQ�WKH�XQLTXH�VWUDWHJLF�ORFDWLRQ�RI �WKH�8 QLYHUVLW\ �RQ�WKH�&HQWUDO�&ROOHJH�&DP SXV�LQ�WKH�KHDUW�RI �WKH�FLW\ ��WKH
8 QLYHUVLW\ �ZDV�UHQDP HG�DV�f %HQJDOXUX�&LW\ �8 QLYHUVLW\ g��ZLWK�HIIHFW�IURP �� � WK�-XQH�� � � � ��7KH�8 QLYHUVLW\ �* UDQWV
&RP P LVVLRQ��8 * &��KDV�UHFRJQL] HG�WKH�QHZ�8 QLYHUVLW\ �XQGHU�VHFWLRQ�� �I� �RI �WKH�8 * &�$ FW��� � � � ��7KH�8 QLYHUVLW\ �LV
DOVR�P DNLQJ�HIIRUWV�WR�VHHN�UHFRJQLWLRQ�XQGHU�VHFWLRQ�� � �%��RI �WKH�8 * &�$ FW��7KH�%&8 �FDUULHV�IRUZDUG�WKH�OHJDF\
RI �RYHU�D�FHQWXU\ �RI �DFDGHP LF�H[ FHOOHQFH�DQG�DLP V�WR�IRVWHU�DFDGHP LF�JURZWK��UHVHDUFK�DQG�LQQRYDWLRQ�DFURVV�LWV�� �
OHJLVODWLYH�DVVHP EO\ �FRQVWLWXHQFLHV���
7KH� YLVLRQ� RI � WKH� 8 QLYHUVLW\ � LV� WR� SURP RWH� H[ FHOOHQFH� LQ� NQRZOHGJH�� XQGHUVWDQGLQJ� DQG� LQFXOFDWH� WKH� ULJKW
GLVSRVLWLRQ�WR�UHDFK�RXW�WR�WKH�XQLYHUVH�ULVLQJ�EH\ RQG�DOO�ERXQGDULHV��LGHQWLWLHV��LGHRORJLHV�DQG�SKLORVRSKLHV�WKDW
DULVH�IURP �FDVWH��FUHHG��UHOLJLRQ�DQG�QDWLRQ��7KLV�LV�HQXQFLDWHG�LQ�WKH�c0 RWWRd��RI �WKH�8 QLYHUVLW\ ��f 2 �1 DQQD�&KHWDQD
$ DJX�1 HH�$ QLNHWKDQDg��c%H�%RXQGOHVVd��LQVSLUHG�E\ �WKH�UHQRZQHG�SRHW�. XYHP SX�����7KH�&HQWUDO�&ROOHJH�FDP SXV�
KRP H�WR�%&8 ��KDV�SURGXFHG�OHJHQGDU\ �ILJXUHV�OLNH�6LU�0 ��9LVYHVYDUD\ D��6LU�&��5 DMDJRSDODFKDUL��DQG�%KDUDW�5 DWQD
&��1 ��5 ��5 DR�DQG�KDV�EHHQ�D�FUDGOH�RI �VFLHQWLILF��FXOWXUDO�DQG�HGXFDWLRQDO�DGYDQFHP HQWV��7KH�XQLYHUVLW\ �FRQWLQXHV
WR�EXLOG�RQ�WKLV�ULFK�KHULWDJH��VKDSLQJ�WKH�IXWXUH�RI �HGXFDWLRQ�LQ�. DUQDWDND�DQG�EH\ RQG�

�%�H�Q�J�D�O�X�U�X���&�L�W�\���8�Q�L�Y�H�U�V�L�W�\���I�R�U�P�H�U�O�\���N�Q�R�Z�Q���D�V���%�H�Q�J�D�O�X�U�X���&�H�Q�W�U�D�O���8�Q�L�Y�H�U�V�L�W�\���F�D�P�H���L�Q�W�R���H�[�L�V�W�H�Q�F�H���I�U�R�P���W�K�H���\�H�D�U
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