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7LSVX�WYQQEV]�SJ�JMRHMRKW�ERH�VIGSQQIRHEXMSRW ���������������������������������������������� �

� +IRIVEP�SFNIGXMZIW�SJ�XLI�7MHE�7%6)'�WYTTSVX��XS�XLI�9RMZIVWMX]�SJ�%WQEVE��� �

� &EGOKVSYRH�MRJSVQEXMSR�SR�XLI�WMXYEXMSR�MR�)VMXVIE��������������������������������������� �

� 8LI�'SPPIKI�SJ�7GMIRGI������������������������������������������������������������������������������� �
��� %ULHI�DFFRXQW�RI�WKH�ILUVW�\HDUV��������������������������������������������������������������������������������������� �
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� %GLMIZIQIRXW�ERH�EGXMZMXMIW�SJ�XLI�'SPPIKI�SJ�7GMIRGI�������������������������������� ��
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� 8LI�*EGYPX]�SJ�IRKMRIIVMRK ����������������������������������������������������������������������� ��
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� 1EREKIQIRX�ERH�EHQMRMWXVEXMSR�EX�XLI�9RMZIVWMX]��SJ�%WQEVE ��������������������� ��

� )ZEPYEXMSR�SJ�YRHIVKVEHYEXI�IHYGEXMSR ����������������������������������������������������� ��

� )ZEPYEXMSR�SJ�6IWIEVGL�ERH�4L(�)HYGEXMSR������������������������������������������������ ��
��� $PELWLRQV�DQG�JRDOV�LQ�UHVHDUFK�DW�WKH�8QLYHUVLW\�RI�$VPDUD� ����������������������������������� ��
��� 6WDII�GHYHORSPHQW�DQG�3K'�HGXFDWLRQ� ���������������������������������������������������������������������� ��

� 3XLIV�EWTIGXW�SJ�XLI�VIWIEVGL�GS�STIVEXMSR�FVSYKLX��YT�F]
HMJJIVIRX�TEVXMIW�r�WYWXEMREFMPMX]�MR�XLI�JYXYVI ��������������������������������������������� ��

�� 8LI�GS�STIVEXMSR�FIX[IIR�XLI�9RMZIVWMX]�SJ�%WQEVE��9TTWEPE�9RMZIVWMX]
ERH�XLI�6S]EP�-RWXMXYXI�SJ�8IGLRSPSK] �������������������������������������������������������� ��
���� 7KH�´VKDGRZµ�IDFXOWLHV� ���������������������������������������������������������������������������������������������� ��
�����&RVW�HIIHFWLYHQHVV� ������������������������������������������������������������������������������������������������������� ��
���� &RPPHQWV�RQ�WKH�FRQWHQWV�RI�WKH�FR�RSHUDWLRQ� ��������������������������������������������������������� ��
���� &RPSDULVRQ�ZLWK�RWKHU�´IRUPVµ�RI�FR�RSHUDWLRQ �������������������������������������������������������� ��
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7LSVX�WYQQEV]�SJ�JMRHMRKW�ERH�VIGSQQIRHEXMSRW

,Q�WKLV�SDUDJUDSK�VRPH�RYHUDOO�ILQGLQJV�DQG�UHFRPPHQGDWLRQV�ZLOO�EH�SXW�IRUZDUG��0RWLYDWLRQV�DQG
RWKHU�DVSHFWV�UHFRPPHQGDWLRQV�DUH�GLVFXVVHG�LQ�WKH�IROORZLQJ�SDUDJUDSKV�

� 7KH�SURMHFW�RQ�FR�RSHUDWLRQ�EHWZHHQ�WKH�8QLYHUVLW\�RI�$VPDUD��8$��DQG�WKH�6ZHGLVK�XQLYHUVLWLHV
KDYH�VR�IDU�IXOILOOHG�LWV�REMHFWLYHV�LQ�DQ�H[FHOOHQW�ZD\��7KLV�LV�WUXH�IRU�WKH�OLQNDJH�ZLWK�8SSVDOD
8QLYHUVLW\��88���DQG�WKHUH�LV�GHILQLWHO\�D�JUHDW�SRWHQWLDO�LQ�WKH�FR�RSHUDWLRQ�ZLWK�7KH�5R\DO
,QVWLWXWH�RI�7HFKQRORJ\��.7+��

� 7KH�SURMHFW�RQ�WKH�ZKROH�KDV�EHHQ�YHU\�FRVW�HIIHFWLYH��ERWK�DV�UHJDUGV�XQGHUJUDGXDWH�HGXFDWLRQ�
VWDII�GHYHORSPHQW�DQG�VXSSRUW�V\VWHPV��OLEUDU\��LQIUDVWUXFWXUH�HWF��DW�8$�

� 7KH�VXFFHVV�RI�WKH�SURMHFW�LV�GXH�WR�PDQ\�IDFWRUV��7KH�FKDULVPDWLF�DQG�GHGLFDWHG�OHDGHUVKLS
DW�WKH�8QLYHUVLW\�RI�$VPDUD��WKH�VXSSRUW�RI�6ZHGLVK�XQLYHUVLWLHV�DQG�RI�WKH�6ZHGLVK�UHVHDUFK
JURXSV�ZKR�KDYH�KRVWHG�WKH�06F�DQG�3K'�VWXGHQWV��WKH�$VPDUD�FRPPLWWHH�V���DQG�WKH�ZRUN�GRQH
E\�VHFRQGDQWV�DV�ZHOO�DV�E\�06F�DQG�3K'�VWXGHQWV�

� 6LQFH�WKH�EXLOGLQJ�RI�D�XQLYHUVLW\�LV�D�ORQJ�WHUP�FRPPLWPHQW��DQG�EHFDXVH�WKH�6LGD�6$5(&
SURMHFW�LQ�$VPDUD�KDV�EHHQ�VXFFHVVIXO�,�UHFRPPHQG�WKDW�WKH�VXSSRUW�VKRXOG�FRQWLQXH��,Q�WKH
IXWXUH��KRZHYHU��WKHUH�DUH�PDMRU�FKDOOHQJHV�LQ�FRQVROLGDWLQJ�WKH�&ROOHJH�RI�6FLHQFH�DQG
HVWDEOLVKLQJ�QHZ�DFWLYLWLHV�LQ�WKH�(QJLQHHULQJ�)DFXOW\�DW�WKH�8QLYHUVLW\�RI�$VPDUD��,�ZLOO
DGGUHVV�WKH�PRVW�LPSRUWDQW�RI�WKHVH�FKDOOHQJHV�LQ�WKLV�VXPPDU\�

6IGSQQIRHEXMSRW� JSV� XLI� JYXYVI� HIZIPSTQIRX� SJ� XLI� 'SPPIKI� SJ� 7GMIRGI� ERH
*EGYPX]�SJ�)RKMRIIVMRK�

� 7KH�&ROOHJH�RI�6FLHQFH�VKRXOG�ZLWKLQ�RQH�RU�WZR�\HDUV�KDYH�VWDUWHG�06F�HGXFDWLRQ�LQ�LWV�PRVW
SURPLQHQW�DUHDV�GHSDUWPHQWV��ZLWK�WKH�SHUVSHFWLYH�WKDW�FRXUVHV�LQWHQGHG�IRU�06F�DOVR�FDQ
IXQFWLRQ�DV�3K'�FRXUVHV�

� 7KH�&ROOHJH�RI�6FLHQFH�VKRXOG�DOVR�VWDUW�SODQQLQJ�IRU�3K'�HGXFDWLRQ�ZLWKLQ�SULRULWLVHG�DUHDV
LQ�FR�RSHUDWLRQ�ZLWK�88�DQG�.7+��7KLV�DFWLYLW\�FDQ�EHJLQ�ZLWK�GHYHORSLQJ�FXUULFXOD�IRU�$VPDUDQ
3K'V��DQG�WRJHWKHU�ZLWK�88�DQG�.7+�HPEDUN�RQ�D�WUXH�´VDQGZLFKµ�WUDLQLQJ��LQ�ZKLFK�WKH
VWXGHQWV�VSHQG�VXFFHVVLYHO\�PRUH�RI�WKHLU�WLPH�LQ�(ULWUHD��7KH�DLP�VKRXOG�EH�WR�VSHQG�RQ�WKH
DYHUDJH�KDOI�WKH�WLPH�LQ�(ULWUHD��7KH�´VDQGZLFKµ�PRGHO�KDV�VR�IDU�QRW�EHHQ�SXW�LQWR�UHDO�SUDFWLVH�DW
WKH�8QLYHUVLW\�RI�$VPDUD��GXH�WR�ODFN�RI�LQIUDVWUXFWXUH�DQG�WUDLQHG�VWDII�LQ�(ULWUHD��,W�LV�HVVHQWLDO�WR
QRWH�WKDW�LPSOHPHQWDWLRQ�RI�D�´VDQGZLFKµ�PRGHO�ZRXOG�IDFLOLWDWH�3K'�VWXGLHV�IRU�VWXGHQWV�ZLWK
IDPLOLHV��HVSHFLDOO\�\RXQJ�ZRPHQ�

� ,Q�RUGHU�WR�GHYHORS�UHVHDUFK�ZKLFK�LV�IXOILOOLQJ�WKH�FULWHULD�RI�TXDOLW\��UHOHYDQFH�DQG�VXVWDLQDELOLW\�LW
LV�LPSRUWDQW�WKDW�WKH�UHVHDUFK�DUHDV�DUH�ZHOO�GHILQHG�DQG�KDYH�D�VXIILFLHQW�QXPEHU�RI�VWDII�LQYROYHG�
VR�WKDW�WKH�UHVHDUFK�LV�QRW�WRR�YXOQHUDEOH�WR�WKH�ORVV�RU�DEVHQFH�RI�VLQJOH�SHUVRQV��7KLV�FDQ�EH
DFKLHYHG�E\�IRUPLQJ�UHVHDUFK�JURXSV�ZLWK�FRPSHWHQFH�LQ�WKH�LQWHUVHFWLRQ�EHWZHHQ�D�VFLHQWLILF�RU
WHFKQLFDO�GLVFLSOLQH�DQG�D�SULRULWLVHG�WKHPH�

� 7KH�HVWDEOLVKPHQW�RI�UHVHDUFK�JURXSV�KDV�VHYHUDO�LPSOLFDWLRQV��2I�KLJK�LPSRUWDQFH�DUH
���WKH�FKRLFH�RI�VXEMHFWV�DQG�VWXGHQWV�IRU�3K'�HGXFDWLRQ�����WKH�IRUP�RI�FR�RSHUDWLRQ�ZLWK�WKH
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6ZHGLVK�DQG�RWKHU�SDUWQHUV�DQG����WKH�´UHZDUGVµ�DQG�VWLPXOXV�JLYHQ�WR�WKH�VWDII�DW�8$��7KXV
,�UHFRPPHQG�WKH�IROORZLQJ�

− 7KH�VSHFLILF�VXEMHFW�RI�WKH�3K'�ZRUN�ZLWKLQ�D�SULRULWLVHG�DUHD�VKRXOG�EH�FKRVHQ�LQ�DQ�DJUHHPHQW
EHWZHHQ�DOO�WKH�SDUWLHV�LQYROYHG��7KH�VWXGHQW��8$�DQG�WKH�6ZHGLVK�FRXQWHUSDUW��88��.7+�RU
ERWK���,Q�UHDOLW\�WKHUH�LV�RIWHQ�D�VXEVWDQWLDO�RYHUODS�EHWZHHQ�UHVHDUFK�LQ�VFLHQFH�DQG
HQJLQHHULQJ�DOWKRXJK�WKH\�DUH�RUJDQLVHG�LQ�GLIIHUHQW�IDFXOWLHV��,Q�8$�WKH�VWDII�DW�WKH�&ROOHJH�RI
6FLHQFH�DQG�WKH�)DFXOW\�RI�(QJLQHHULQJ�DUH�XVHG�DV�D�FRPPRQ�UHVRXUFH��7KLV�LV�D�JRRG�VLJQ�
DQG�VLQFH�VRPH�RI�WKH�SULRULWLVHG�UHVHDUFK�DUHDV�ZLOO�LQFOXGH�EDVLF�VFLHQFH�DV�ZHOO�DV�WHFKQRORJ\
LW�VKRXOG�EH�SRVVLEOH�WR�UHFUXLW�VWXGHQWV�IURP�ERWK�LQVWLWXWLRQV��6FLHQFH�DQG�(QJLQHHULQJ��WR�WKH
VDPH�UHVHDUFK�WKHPH�

− 7KH�3K'�VWXGHQW�VKRXOG�KDYH�D�VPDOO�JURXS�RI�VXSHUYLVRUV�DURXQG�KLP�KHU��DERXW�WKUHH
SHUVRQV��WR�IDFLOLWDWH�3K'�ZRUN�LQ�ERWK�6ZHGHQ�DQG�(ULWUHD��7KH�VXSHUYLVRUV�VKRXOG�FRPH�IURP
6ZHGHQ�DV�ZHOO�DV�IURP�(ULWUHD�ZKHQ�FRPSHWHQW�UHVHDUFKHUV�LQ�8$�DUH�DYDLODEOH��,I�WKH
UHVHDUFK�DUHD�LV�GLUHFWHG�WRZDUGV�DQ�DSSOLFDWLRQ�WZR�DFDGHPLFV�DQG�RQH�SHUVRQ�IURP�WKH�ILHOG
RI�DSSOLFDWLRQ�DUH�UHFRPPHQGHG��)XUWKHUPRUH��LW�LV�LPSRUWDQW�WR�UHDOLVH�WKDW�WKH�WLPH�SHULRG
EHWZHHQ�HQUROPHQW�RI�D�3K'�VWXGHQW�DQG�KLV�KHU�DSSHDUDQFH�LQ�6ZHGHQ�KDV�VRPHWLPHV�LQ�WKH
SDVW�EHHQ�IDU�WRR�VKRUW��7KH�3K'�VWXGHQW�²�DV�ZHOO�DV�WKH�UHVHDUFK�JURXSV�LQYROYHG�²�QHHG�WLPH
WR�GLVFXVV�WKH�WRSLF�RI�UHVHDUFK�DQG�WR�SUHSDUH�IRU�WKH�VWD\�LQ�DQRWKHU�FRXQWU\��7KH�WLPH�DVSHFW
LV�DOVR�UHOHYDQW�IRU�DQ\�JXHVW�UHVHDUFKHU�ZKHWKHU�LW�FRQFHUQV�VRXWK�VRXWK�RU�QRUWK�VRXWK�FR�
RSHUDWLRQ��7KH�WLPH�SHULRG�EHWZHHQ�WKH�FKRLFH�RI�UHVHDUFK�WRSLF�DQG�DSSRLQWPHQW�RI�WKH
VWXGHQW�DQG�WKH�DFWXDO�HQUROPHQW�VKRXOG�EH�DW�OHDVW�KDOI�D�\HDU�

− )RU�D�QXPEHU�RI�UHDVRQV��WKH�ZRUN�GRQH�LQ�SUDFWLVH��WKH�VRFLDO�VLWXDWLRQ��DQG�WKH�VXVWDLQDELOLW\
DQG�HQGXUDQFH�RI�D�UHVHDUFK�SDUWQHUVKLS��LW�LV�UHFRPPHQGHG�WKDW�WKH�FR�RSHUDWLRQ�EHWZHHQ
8$�DQG�WKH�6ZHGLVK�SDUWQHUV�VKRXOG�EXLOG�RQ�SDUWQHUVKLS�EHWZHHQ�UHVHDUFK�JURXSV��LQYROYHG
LQ�WKH�SULRULWLVHG�DUHDV��6LQFH�UHVHDUFK�FR�RSHUDWLRQ�LV�D�ORQJ�WHUP�UHODWLRQVKLS�LW�LV�LPSRUWDQW
WKDW�VHQLRU�VFLHQWLVWV�DV�ZHOO�DV�3K'�VWXGHQWV�IURP�ERWK�FRXQWULHV�DUH�LQYROYHG��7KLV�FR�
RSHUDWLRQ�VKRXOG�DOORZ�VHFRQGPHQW�RI�VWDII�IURP�WKH�6ZHGLVK�UHVHDUFK�JURXSV�GHSDUWPHQWV�
ZKR�FDQ�EH�LQYROYHG�LQ�ERWK�XQGHUJUDGXDWH�HGXFDWLRQ�DQG�UHVHDUFK��LQ�WLPH�SHULRGV�ZKLFK�DUH
IOH[LEOH�DQG�GR�QRW�QHFHVVDULO\�ODVW�D�ZKROH�WHUP��7KH�PRGHO�VKRXOG�DOVR�LQYROYH�6ZHGLVK�3K'
VWXGHQWV��ZKR�FDQ�ZRUN�WRJHWKHU�ZLWK�(ULWUHDQ�3K'V�LQ�ERWK�FRXQWULHV��,Q�D�ORQJ�WHUP
SHUVSHFWLYH�DOVR�RWKHU�UHVHDUFK�JURXSV�IURP�GHYHORSLQJ�FRXQWULHV�FDQ�EH�LQYROYHG��WKH
EHJLQQLQJ�RI�QHW�ZRUNV�LQ�VWUDWHJLF�DUHDV��

� ,Q�YLHZ�RI�WKH�QHHG�WR�NHHS�XS�DQG�GHYHORS�WKH�FRPSHWHQFH�RI�WKH�DFDGHPLF�VWDII�LQ�8$�LW�LV
LPSRUWDQW�WKDW�PHPEHUV�RI�WKH�VWDII�DUH�JLYHQ�KDOI�RI�WKHLU�WLPH�IRU�UHVHDUFK�DQG�WKH�RWKHU�KDOI�IRU
XQGHUJUDGXDWH�HGXFDWLRQ��,W�LV�DOVR�LPSRUWDQW�WKDW�WKH�VWDII�LQ�8$�FDQ�VSHQG�WLPH�DEURDG�DV�JXHVW
UHVHDUFKHUV��RQ�VDEEDWLFDO�OHDYH�RU�DV�SRVW�GRFV��GHSHQGLQJ�RQ�WKHLU�VFLHQWLILF�VWDWXV�

� 7KH�JURZWK�RI�WKH�QXPEHU�RI�VWXGHQWV�DQG�WKH�LPSOHPHQWDWLRQ�RI�QHZ�FXUULFXOD�LQ�XQGHUJUDGXDWH
HGXFDWLRQ�LV�YHU\�VDWLVIDFWRU\��7KH�SXUFKDVH�RI�QHZ�HTXLSPHQW�KDV�LQFUHDVHG�WKH�DFFHVV�WR�PRUH
ODERUDWRU\�LQVWUXPHQWV�RQ�WKH�SDUW�RI�WKH�VWXGHQWV�DQG�WHDFKHUV��7KH�DELOLW\�WR�FRQGXFW�H[SHULPHQWV
ZLOO�KDYH�WR�EH�IXUWKHU�GHYHORSHG�LQ�WKH�IXWXUH��7KHUH�LV��KRZHYHU��DOVR�D�QHHG�WR�HQFRXUDJH�FULWLFDO
WKLQNLQJ�DQG�SUREOHP�VROYLQJ�IRU�VWXGHQWV�LQ�WKH�XQGHUJUDGXDWH�FRXUVHV��7KXV�,�UHFRPPHQG�PRUH
WHDFKLQJ�H[SHULPHQWV�LQ�ZKLFK�PRGHUQ�SHGDJRJLFDO�ILQGLQJV�DUH�LPSOHPHQWHG��7KLV�LV�HVSHFLDOO\
LPSRUWDQW�LQ�D�FRXQWU\�ZKHUH�WKH�GHJUHH�RI�OLWHUDF\�LV�ORZ��EXW�ZKHUH�WKH�\RXQJ�JHQHUDWLRQ�PD\
KDYH�DFTXLUHG�RWKHU�NQRZOHGJH�IURP�WKH�ROGHU�JHQHUDWLRQV�
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� 7KH�QHHG�IRU�LQVWUXPHQWDWLRQ�WR�EH�XVHG�LQ�WKH�ODERUDWRULHV�DQG�LQ�WKH�ILHOG�LV�XUJHQW��8$�KDV�PDGH
D�PDMRU�HIIRUW�WR�DFTXLUH�QHZ�IDFLOLWLHV�IRU�WKH�ODERUDWRULHV��EXW�LI�VDQGZLFK�3K'V�DUH�WR�KDYH�D
PHDQLQJIXO�VWXG\�SHULRG�LQ�8$��PRUH�DQG�EHWWHU�LQVWUXPHQWDWLRQ�ZLOO�EH�QHFHVVDU\��,I�WKH�FR�
RSHUDWLRQ�ZLWK�6ZHGLVK�UHVHDUFK�JURXSV�LV�RI�PXWXDO�LQWHUHVW��VXFK�LQVWUXPHQWDWLRQ�PD\�DW�WLPHV
EH�ERUURZHG�IURP�WKH�6ZHGLVK�JURXSV��ZKR�JHQHUDOO\�DUH�EHWWHU�HTXLSSHG��7KH�´VKDULQJµ�RI
LQVWUXPHQWV�ZLOO�EH�IDFLOLWDWHG�LI�6ZHGLVK�DQG�(ULWUHDQ�3K'V�DUH�ZRUNLQJ�WRJHWKHU�

� $QRWKHU�LPSRUWDQW�DVSHFW�RI�WKH�LQIUDVWUXFWXUH�DQG�ORQJ�WHUP�VXVWDLQDELOLW\�RI�8$�LV�WKH�DFFHVV�WR
VNLOOHG�PDQSRZHU�LQ�WKH�ZRUNVKRSV�DQG�DW�WKH�PDLQWHQDQFH�FHQWUH��8$�KDV�DUUDQJHG�WKDW�VRPH�RI
WKH�NH\�WHFKQLFLDQV�KDYH�WKH�SRVVLELOLW\�WR�JR�DEURDG�IRU�WUDLQLQJ��,Q�WKLV�UHVSHFW��KRZHYHU��PXFK
PRUH�QHHGV�WR�EH�GRQH��DQG�WKH�SUHVHQW�DUUDQJHPHQW�LQ�ZKLFK�WKH�6ZHGLVK�FRXQWHUSDUWV�DVVLVW�LQ
SXUFKDVLQJ�LQVWUXPHQWV�DQG�WUDQVIHU�NQRZOHGJH�RI�SXUFKDVLQJ�URXWLQHV�KDV�EHHQ�YHU\�YDOXDEOH��7KH
TXHVWLRQ�RI�WUDLQLQJ�RI�WHFKQLFLDQV�VFLHQWLVWV�DQG�RI�PDLQWHQDQFH�DQG�SXUFKDVLQJ�RI�VFLHQWLILF
HTXLSPHQW�ZLOO�EH�DGGUHVVHG�PRUH�H[WHQVLYHO\�LQ�DQRWKHU�HYDOXDWLRQ�UHSRUW��186(6$��

6IGSQQIRHEXMSRW�XS�XLI�9RMZIVWMX]�SJ�%WQEVE

7KH�PDQDJHPHQW�DQG�FHQWUDO�DGPLQLVWUDWLRQ�RI�WKH�8QLYHUVLW\�RI�$VPDUD�KDV�EHHQ�RI�KLJKHVW
LPSRUWDQFH�LQ�WKH�HVWDEOLVKPHQW�DQG�GHYHORSPHQW�RI�WKH�&ROOHJH�RI�6FLHQFH�DQG�WKH�)DFXOW\�RI
(QJLQHHULQJ��7KH�DXWKRULW\��GHGLFDWLRQ�DQG�LQWHJULW\�RI�WKH�XQLYHUVLW\�OHDGHUVKLS�KDYH�EHHQ�FUXFLDO�IRU
VWLPXODWLQJ�WKH�UDSLG�DQG�QRWLFHDEOH�SURJUHVV�WKDW�WKH�LQVWLWXWLRQV�KDYH�DFKLHYHG��+RZHYHU��LQ�WKH
SHUVSHFWLYH�RI�JOREDO�FKDQJHV�DQG�WKH�ZRUOG�ZLGH�FRPSHWLWLRQ�IRU�´JRRG�EUDLQVµ��WKH�PDQDJHPHQW�DQG
DGPLQLVWUDWLRQ�DUH�DOVR�VXEMHFWHG�WR�FKDOOHQJHV�

'XULQJ�WKH�FRXUVH�RI�WKLV�HYDOXDWLRQ�,�KDYH�IRXQG�WKDW�PRVW�IUXVWUDWLRQV�KDYH�EHHQ�FRQQHFWHG�WR�ODFN�RI
FRPPXQLFDWLRQ�DQG�LQIRUPDWLRQ��DQG�ODFN�RI�HIILFLHQF\�LQ�GHDOLQJ�ZLWK�VLPSOH�HYHU\�GD\�PDWWHUV��IRU
H[DPSOH�FKDQJLQJ�EXOEV�LQ�WKH�FODVV�URRPV��DFTXLVLWLRQ�RI�VLPSOH�HTXLSPHQW�DQG�VSDUH�SDUWV�HWF�

,Q�SDUDJUDSK���WKH�LVVXH�LV�DGGUHVVHG�RI�FRPPXQLFDWLRQ�DW�WKH�´ULJKWµ�OHYHO�EHWZHHQ�WKH�SDUWQHUV�
,I�WKH�´ZURQJµ�OHYHO�LV�DGGUHVVHG�WKHUH�LV�DQ�REYLRXV�ULVN�RI�ORVV�RI�LQIRUPDWLRQ�DQG�RU�WLPH�GHOD\
ZLWKLQ�WKH�UHVSHFWLYH�V\VWHP��7KXV��,�WKLQN�LW�ZRXOG�EH�ZLVH�IRU�8$�WR�PDNH�DQ�LQIRUPDWLRQ�´FKDUWµ�IRU
LWV�VWDII�LQ�8$��FRQWDLQLQJ�DGYLFH�RQ�ZKRP�WR�DGGUHVV�LQ�WKH�ILUVW�SODFH�LQ�WKH�6ZHGLVK�RUJDQLVDWLRQV�
2I�HTXDO�LPSRUWDQFH�LV�VLPSOH�LQIRUPDWLRQ�VSHFLI\LQJ�WKH�PDQGDWH�RI�WKH�VWDII�DW�WKH�8QLYHUVLW\�RI
$VPDUD��VR�WKDW�LW�LV�TXLWH�FOHDU�ZKR�LV�UHVSRQVLEOH�IRU�HIIHFWXDWLQJ�VPDOO�WKLQJV�WKDW�QHHG�WR�EH�GRQH�

,Q�VXPPDU\�,�ILQG�WKDW�WKHUH�DUH�QHHGV�IRU�GHYHORSLQJ�WKH�LQWHUQDO�VWUXFWXUH�RI�8$�RQ�WKH�IROORZLQJ
SRLQWV�

� 'HOHJDWLRQ�IURP�WKH�SUHVLGHQW�WR�WKH�GHDQV��ZKLFK�DSSDUHQWO\�H[LVWV�LQ�SUDFWLVH�EXW�LV�QRW
GRFXPHQWHG��DQG�IURP�WKH�GHDQV�WR�WKH�GHSDUWPHQW�KHDGV�VKRXOG�EH�GRFXPHQWHG�LQ�ZULWWHQ
GHOHJDWLRQ�RUGHUV��7KLV�ZRXOG�IXOILO�DW�OHDVW�WZR�QHHGV�����,W�ZRXOG�PDNH�WKH�LQWHUQDO�RUJDQLVDWLRQ
WUDQVSDUHQW�IRU�WKH�VXUURXQGLQJV��IRU�H[DPSOH�GRQRUV��RWKHU�RUJDQLVDWLRQV��SHRSOH�ZKR�VHHN
DVVLVWDQFH�KHOS�DGYLFH�IURP�WKH�XQLYHUVLW\�HWF������,W�GUDZV�XS�WKH�OLPLWV�IRU�UHVSRQVLELOLWLHV�DQG
´SRZHUµ�IRU�WKH�SHRSOH�LQ�FKDUJH��7KLV�LQ�WXUQ�KDV�D�ELJ�HIIHFW�RQ�ZLWK�ZKLFK�IOH[LELOLW\�DQG
VPRRWKQHVV�WKH�XQLYHUVLW\�ZRUNV��,W�DOVR�KDV�WKH�DGYDQWDJH�WKDW�WKH�´ULJKWµ�SHUVRQV�LQ�WKH
RUJDQLVDWLRQV�DUH�FUHGLWHG�IRU�DFKLHYHPHQWV��RU�EODPHG�LI�WKLQJV�GR�QRW�ZRUN�RXW�ZHOO���6XFK�D
GHOHJDWLRQ�RUGHU�QHHGV�QRW�EH�YHU\�HODERUDWH��EXW�LW�LV�LPSRUWDQW�WKDW�LW�LV�FOHDU�DQG�GUDZV�XS�WKH
´WHUULWRULDO�ERXQGDULHVµ�EHWZHHQ�WKH�GLIIHUHQW�DFWRUV�
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� $�PDWWHU�RI�FRQFHUQ�WR�WKH�6ZHGLVK�SDUWQHUV�KDV�EHHQ�WKH�GHOD\�LQ�GHOLYHULQJ�PDWHULDO��UHSRUWV�
SODQV��LQIRUPDWLRQ�RQ�3K'�VWXGHQWV�DQG�DFFHSWDQFH�RI�VHFRQGDQWV�HWF��7KLV�PLJKW�KDYH�EHHQ�GXH
WR�WKH�VHYHUH�LQWHUUXSWLRQV�FDXVHG�E\�WKH�ZDU�LQ�(ULWUHD��,Q�YLHZ�RI�WKH�HODERUDWH�V\VWHP�IRU�SURMHFW
PDQDJHPHQW�DQG�WKH�RUJDQLVDWLRQDO�OHDGHUVKLS�DW�8$�WKHVH�SUREOHPV�VKRXOG��KRZHYHU��QRW�KDSSHQ
LQ�WKH�IXWXUH��,�VXJJHVW��KRZHYHU��WKDW�WKH�UHVRXUFHV�IRU�DGPLQLVWUDWLRQ�DUH�DQDO\VHG�DQG�WKDW
DGPLQLVWUDWLYH�VWDII��GHSDUWPHQW�KHDGV��DFFRXQWDQW��DXGLWRU��DW�8$�DUH�JLYHQ�WKH�RSSRUWXQLW\�WR�GR
VWXG\�YLVLWV�WR�6$5(&�6LGD�LQ�RUGHU�WR�LQFUHDVH�WKHLU�NQRZOHGJH�RQ�WKH�URXWLQHV�LQ�6ZHGHQ�

� (QFRXUDJHPHQW�DQG�UHZDUGV�DUH�FULWLFDO�IDFWRUV�IRU�VWLPXODWLQJ�WHDFKHUV�DQG�UHVHDUFKHUV�DW�WKH
8QLYHUVLW\�WR�GR�WKHLU�ZRUN�DV�JRRG�DQG�HIILFLHQW�DV�SRVVLEOH��7KH�OHDGHUVKLS�DW�8$�LV�DZDUH�RI�WKLV
DQG�KDV�GLVFXVVHG�SRVVLELOLWLHV�WR�LQFUHDVH�WKH�VDODULHV�RI�VWDII�HQJDJHG�LQ�´HQWUHSUHQHXULDOµ�DFWLYLWLHV
LQLWLDWHG�DQG�UXQ�E\�WKH�XQLYHUVLW\��,�VXJJHVW�WKDW�WKLV�LGHD�LV�SXW�LQWR�SUDFWLVH�DQG�WKDW�D�SURPRWLRQ
VFKHPH�LV�ZRUNHG�RXW�ZKLFK�LV�EDVHG�RQ�D�FRPELQDWLRQ�RI�VFLHQWLILF�PHULWV��IRU�H[DPSOH�SURGXFWLYLW\
DQG�TXDOLW\�RI�SXEOLFDWLRQV��VXSHUYLVLRQ�RI�06F�DQG�3K'�VWXGHQWV��SURMHFW�SURJUDP�OHDGHUVKLS�
HVWDEOLVKPHQW�OHDGHUVKLS�RI�UHVHDUFK�JURXS��GHYHORSPHQW�RI�3K'�06F�FRXUVHV�HWF���SHGDJRJLFDO
PHULWV��IRU�H[DPSOH�KLJK�TXDOLW\�OHFWXUHV��GHYHORSPHQW�RI�ODERUDWRU\�DQG�ILHOG�H[SHULPHQWV��ZULWLQJ
RI�WH[WERRNV�DQG�RWKHU�WHDFKLQJ�PDWHULDO�HWF��DQG�PHULWV�RI�UHOHYDQFH�IRU�VRFLHW\��HQWUHSUHQHXULDO
DFWLYLWLHV�ZLWKLQ�WKH�XQLYHUVLW\��

� $QRWKHU�PDWWHU�RI�JUHDW�FRQFHUQ�LV�WKH�SRVVLELOLW\�WR�HVWDEOLVK�GHPRFUDWLF�LQIOXHQFH�DW�8$
RI�GLIIHUHQW�SDUWLHV�ZLWKLQ�WKH�RUJDQLVDWLRQ��,W�KDV�QRW�EHHQ�SRVVLEOH�IRU�PH�WR�VHH�WKURXJK�ZKHWKHU
RU�QRW�LQIRUPDO�RU�IRUPDO�GHPRFUDWLF�SURFHVVHV�UHDOO\�DUH�DW�ZRUN�LQ�WKH�XQLYHUVLW\��,�DP�IXOO\
DZDUH�RI�WKH�IDFW�WKDW�´GHPRFUDF\µ�FDQ�PHDQ�GLIIHUHQW�WKLQJV�LQ�GLIIHUHQW�FXOWXUHV��DQG�WKDW�WKH
6ZHGLVK�ZD\�RI�GHILQLQJ�WKH�FRQFHSW�LV�QRW�WKH�RQO\�RQH��+RZHYHU��ZLWK�LQFUHDVLQJ�PRELOLW\�DQG
FRQWDFWV�RXWVLGH�(ULWUHD��WKH�DFDGHPLF�VWDII�DQG�VWXGHQWV�ZLOO�KDYH�RSSRUWXQLWLHV�WR�FRPSDUH
FRQGLWLRQV�LQ�WKHLU�RZQ�XQLYHUVLW\�ZLWK�WKRVH�RI�RWKHUV��,W�LV�WKHUHIRUH�LPSRUWDQW�WKDW�WKH�VWDII�DQG
VWXGHQWV�LQ�WKH�XQLYHUVLW\�KDYH�D�UHDO�LQIOXHQFH�RQ�WKH�IXQFWLRQLQJ�RI�8$��2QH�HIIHFW�RI
GHPRFUDWLVDWLRQ��DPRQJ�RWKHUV��LV�WKDW�WKH�ULVN�RI�EUDLQ�GUDLQ�PLJKW�GHFUHDVH��7KH�HVWDEOLVKPHQW�RI
D�VWXGHQW�XQLRQ�KDV�EHHQ�D�ULJKW�VWHS�LQ�WKLV�GLUHFWLRQ��,Q�YLHZ�RI�WKH�JUHDW�LPSRUWDQFH�RI�HGXFDWHG
DQG�GHGLFDWHG�SHRSOH�LQ�DQ\�VXFFHVVIXO�RUJDQLVDWLRQ�,�UHFRPPHQG�WKDW�8$�GHYHORSV�D�VWUDWHJ\�IRU
KRZ�WKH�GHPRFUDWLF�LQIOXHQFH�RI�VWDII�DQG�VWXGHQWV�VKDOO�EH�HQVXUHG��DQG�IRU�KRZ�8$�DV�D�ZKROH
VKDOO�EH�DWWUDFWLYH�DV�D�SODFH�RI�ZRUN�IRU�TXDOLILHG�(ULWUHDQV�ZKR�DUH�SUHVHQWO\�ZRUNLQJ�LQ�WKH
FRXQWU\�RU�DEURDG�

� 7KH�QHHG�IRU�DFFHVV�WR�,QWHUQHW�IRU�ERWK�VWDII�DQG�VWXGHQWV�LV�XUJHQW��6LQFH�WKLV�QHHG�KDV�EHHQ
LGHQWLILHG�VLQFH�ORQJ��DQG�EHFDXVH�WKH�SURFHVV�LV�VR�VORZ��WKHUH�LV�PRWLYDWLRQ�IRU�8$�DQG
6$5(&�6LGD�WR�DFW�MRLQWO\�DQG�HQVXUH�WKDW�,QWHUQHW�DFFHVV�LV�HVWDEOLVKHG�DV�VRRQ�DV�SRVVLEOH
DW�WKH�XQLYHUVLW\�

6IGSQQIRHEXMSRW�XS�XLI�%WQEVE�GSQQMXXIIW

7KH�FR�RSHUDWLRQ�ZLWK�6ZHGHQ�LV�JRYHUQHG�E\�WKH�$VPDUD�FRPPLWWHHV�DW�88�DQG�.7+��ZKLFK�FRQVLVW
RI�KLJKO\�TXDOLILHG�DQG�PRWLYDWHG�VFLHQWLVWV��7R�WKH�DVVLVWDQFH�RI�HDFK�FRPPLWWHH�LV�D�TXDOLILHG
FRRUGLQDWRU�VHFUHWDU\��,�UHFRPPHQG�WKDW�WKH�$VPDUD�FRPPLWWHHV�WDNH�DQ�DFWLYH�SDUW�LQ�LQLWLDWLQJ�DQG
VWUXFWXULQJ�UHVHDUFK�SURMHFWV�DQG�3K'�FXUULFXOD�ZLWKLQ�WKH�SULRULWLVHG�UHVHDUFK�DUHDV��$W�88�DQG�.7+
WKLV�NLQG�RI�DFWLYLW\�KDV�DOUHDG\�EHHQ�LQLWLDWHG��,Q�WKH�LPSOHPHQWDWLRQ�RI�UHVHDUFK�SURMHFWV�LQ�8$��JRRG
XVH�VKRXOG�EH�PDGH�RI�WKH�H[SHULHQFH�DQG�NQRZOHGJH�DPRQJ�WKH�FRPPLWWHH�PHPEHUV�DQG�WKH
FRRUGLQDWRUV��0DQ\�RI�WKHP�KDYH�H[WHQVLYH�H[SHULHQFH�LQ�ZRUNLQJ�LQWHUQDWLRQDOO\�DQG�QRW�LQ�WKH�OHDVW
LQ�GHYHORSLQJ�FRXQWULHV��7KH\�PD\�WKHUHIRUH�EH�LQVWUXPHQWDO�LQ�GHYHORSLQJ�WKH�SDUWQHUVKLS�EHWZHHQ
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UHVHDUFK�JURXSV�LQ�(ULWUHD�DQG�6ZHGHQ��DQG�DOVR�H[WHQG�WKHLU�DGYLFH�WR�VRXWK�VRXWK�FR�RSHUDWLRQ
EHWZHHQ�(ULWUHD�DQG�RWKHU�$IULFDQ�FRXQWULHV�

,�DOVR�UHFRPPHQG�WKDW�WKH�$VPDUD�FRPPLWWHHV�WDNH�UHVSRQVLELOLW\�IRU�FRXUVHV�RI�JHQHUDO�QDWXUH�ZLWKLQ
WKH�3K'�HGXFDWLRQ��([DPSOHV�RI�VXFK�FRXUVHV�DUH����SURMHFW�PDQDJHPHQW�����ZULWWHQ�DQG�RUDO
SUHVHQWDWLRQ�RI�VFLHQWLILF�WHFKQLFDO�LVVXHV�LQ�(QJOLVK��DQG����EDVLF�HFRQRPLFV�DQG�SXUFKDVLQJ�URXWLQHV�
���PRGHUQ�SHGDJRJLFDO�WUDLQLQJ��6RPH�FRXUVHV�RI�WKLV�NLQG�DUH�FRPSXOVRU\�WR�DOO�3K'�VWXGHQWV�LQ�VRPH
6ZHGLVK�XQLYHUVLWLHV��+DYLQJ�D�ODUJH�JURXS�RI�3K'�VWXGHQWV�²�DV�KDV�EHHQ�WKH�FDVH�LQ�88�²�LW�ZRXOG�QRW
SUHVHQW�VXUPRXQWDEOH�GLIILFXOWLHV�WR�DUUDQJH�VXFK�FRXUVHV�IRU�WKH�(ULWUHDQ�06F�DQG�3K'�VWXGHQWV�

6IGSQQIRHEXMSRW�XS�7%6)'�7MHE

7KH�XUJHQF\�LQ�JHWWLQJ�DFFHVV�WR�WKH�,QWHUQHW�IRU�VWXGHQWV�DQG�VWDII�DW�DOO�OHYHOV�LQ�WKH�8QLYHUVLW\
RI�$VPDUD�KDV�DOUHDG\�EHHQ�PHQWLRQHG��6LQFH�6LGD�6$5(&�DOUHDG\�KDV�H[SHUWV�LQ�WKLV�ILHOG�
6LGD�6$5(&�FRXOG�EH�LQVWUXPHQWDO�LQ�VSHHGLQJ�XS�WKH�LPSOHPHQWDWLRQ�RI�,QWHUQHW�LQ�8$�

$QRWKHU�PDWWHU�QHHGV�WR�EH�DWWHQGHG�WR�E\�6LGD�6$5(&��DQG�WKDW�LV�WKH�EXGJHW��ZKLFK�XVXDOO\
LV�DWWDFKHG�WR�WKH�DJUHHPHQW�EHWZHHQ�6LGD�6$5(&�DQG�WKH�8QLYHUVLW\�RI�$VPDUD��2QH�RI�P\
UHFRPPHQGDWLRQV�DERYH�LV�WKDW�WKH�3K'�HGXFDWLRQ�VKRXOG�RFFXU�RQ�D�WUXH�´VDQGZLFK�EDVLVµ�ZLWK�WLPH
SHULRGV�VSHQW�LQ�(ULWUHD�DQG�6ZHGHQ��DQG�RU�HYHQ�VRPH�RWKHU�FRXQWU\��7KH�SHULRG�LQ�WKH�GLIIHUHQW
FRXQWULHV�PD\�YDU\�IURP�RQH�3K'�VWXGHQW�WR�WKH�RWKHU�DQG�LV�IXUWKHUPRUH�H[SHFWHG�WR�YDU\�RYHU�WLPH
IRU�WKH�ZKROH�JURXS�RI�3K'�VWXGHQWV��7KHUHIRUH��LW�LV�UHFRPPHQGHG�WR�LQFOXGH�WKLV�SHUVSHFWLYH�LQ�WKH
EXGJHW��DW�WKH�VDPH�WLPH�DOORZLQJ�IRU�DV�PXFK�IOH[LELOLW\�DV�SRVVLEOH�LQ�WKH�FRVW�HVWLPDWLRQV�IRU�WKH�WKUHH
SDUWLHV��8$��88�DQG�.7+��

1HWZRUNV�DQG�FHQWUHV�RI�H[FHOOHQFH�WR�ZKLFK�UHVHDUFK�JURXSV�IURP�PDQ\�FRXQWULHV�DUH�LQYLWHG
DUH�JHQHUDOO\�PHDQV�RI�SURPRWLQJ�FR�RSHUDWLRQ�EHWZHHQ�UHVHDUFKHUV�LQ�GLIIHUHQW�FRXQWULHV�
6LGD�6$5(&�KDV�DSSOLHG�WKHVH�FRQFHSWV�LQ�PDQ\�FDVHV�RI�VRXWK�VRXWK�FR�RSHUDWLRQ��)RU�8$�VRXWK�
VRXWK�FRRSHUDWLRQ�ZLWKLQ�06F�HGXFDWLRQ�KDV�DOUHDG\�VWDUWHG�DQG�LV�RQJRLQJ��,�UHFRPPHQG�WKDW
6$5(&�6LGD�VXSSRUWV�8$�LQ�HVWDEOLVKLQJ�UHVHDUFK�FR�RSHUDWLRQ�ZLWKLQ�WKRVH�DUHDV�RI�SULRULW\�WR�WKH
XQLYHUVLW\��ZKLFK�DOVR�DUH�VXEMHFW�RI�UHVHDUFK�LQ�RWKHU�$IULFDQ�FRXQWULHV�

7KH�LPEDODQFH�LQ�JHQGHU�LQ�WKH�UHFUXLWPHQW�WR�XQGHUJUDGXDWH�XQLYHUVLW\�HGXFDWLRQ�LQ�VFLHQFH�DQG
HQJLQHHULQJ�DW�WKH�8QLYHUVLW\�RI�$VPDUD�QHHGV�WR�EH�DGGUHVVHG��7KXV�LQ�GHSWK�LQIRUPDWLRQ�LV�QHHGHG
DERXW�WKH�VRFLDO�IDFWRUV�ZKLFK�SUHYHQW�JLUOV�IURP�HQJDJLQJ�LQ�WKHVH�VXEMHFWV��6LGD�PD\��KRZHYHU�
DOUHDG\�KDYH�WKLV�NQRZOHGJH�IURP�VLPLODU�VLWXDWLRQV�LQ�RWKHU�GHYHORSLQJ�FRXQWULHV��,Q�SDUDJUDSK���D
SLORW�´VFKRODUVKLS�SURMHFWµ�DW�8$�LV�GLVFXVVHG��ZKLFK�VKRXOG�EH�HODERUDWHG�IXUWKHU�LQ�WKH�FRQWH[W�RI
LQIRUPDWLRQ�RQ�VRFLDO�IDFWRUV�RI�UHOHYDQFH�IRU�XQGHUJUDGXDWH�HGXFDWLRQ�RI�\RXQJ�ZRPHQ�LQ�(ULWUHD�
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� +IRIVEP�SFNIGXMZIW�SJ�XLI�7MHE�7%6)'�WYTTSVX
XS�XLI�9RMZIVWMX]�SJ�%WQEVE

)URP�DQ�HDUO\�VWDJH�LQ�WKH�GHYHORSPHQW�RI�WKH�8QLYHUVLW\�RI�$VPDUD��8$��LQ�(ULWUHD�6LGD�6$5(&�KDV
VXSSRUWHG�FR�RSHUDWLRQ�EHWZHHQ�WKH�&ROOHJH�RI�6FLHQFH�LQ�8$�DQG�8SSVDOD�8QLYHUVLW\��88���6WDUWLQJ
IURP�D�FR�RSHUDWLRQ�LQ�WKH�JHRVFLHQFH�DUHD���������WKH�SURMHFW�GHYHORSHG�LQWR�D�´OLQNDJH�SURMHFWµ�
LQYROYLQJ�DOO�EDVLF�VFLHQWLILF�GLVFLSOLQHV�

)URP�WKH�\HDU������6LGD�6$5(&�LV�DOVR�LQYROYHG�LQ�VWUHQJWKHQLQJ�RI�WKH�)DFXOW\�RI�(QJLQHHULQJ�DW
8$�LQ�FROODERUDWLRQ�ZLWK�WKH�5R\DO�,QVWLWXWH�RI�7HFKQRORJ\��.7+��DQG�8SSVDOD�8QLYHUVLW\��7KH�OHYHOV
RI�ILQDQFLDO�VXSSRUW�DUH�DW����06(.�\HDU�HDFK�IRU�WKH�&ROOHJH�RI�6FLHQFH�DQG�WKH�)DFXOW\�RI
(QJLQHHULQJ��,Q�DGGLWLRQ�WR�6LGD�6$5(&�DOVR�WKH�6ZHGLVK�XQLYHUVLWLHV�FRQWULEXWH��E\�IRU�H[DPSOH�WKH
ZRUN�GRQH�E\�WKH�$VPDUD�FRPPLWWHHV�DQG�E\�WKH�VXSHUYLVRUV��DV�ZHOO�DV�E\�RIIHULQJ�IDFLOLWLHV�DQG
UHVRXUFHV�WR�WKH�VWXGHQWV�DW�WKHLU�UHVSHFWLYH�LQVWLWXWLRQV�

7KH�REMHFWLYHV�RI�WKH�6ZHGLVK�VXSSRUW�WR�WKH�&ROOHJH�RI�6FLHQFH�DQG�WKH�)DFXOW\�RI�(QJLQHHULQJ�DUH�WR

− VWUHQJWKHQ�WKH�VWDII

− GHYHORS�WKH�UHVHDUFK�FDSDELOLW\

− VWUHQJWKHQ�WKH�WHDFKLQJ

− XSJUDGH�OLEUDULHV�DQG�WHDFKLQJ�IDFLOLWLHV��LQFOXGLQJ�ODERUDWRULHV�DQG�ZRUNVKRS�IDFLOLWLHV

− HVWDEOLVK�QHZ�GHSDUWPHQWV�LQ�ILHOGV�RI�KLJK�UHOHYDQFH�WR�WKH�XQLYHUVLW\�

7KH�REMHFWLYHV�DUH�SODQQHG�WR�EH�DFKLHYHG�E\�VWDII�GHYHORSPHQW��VWDII�VHFRQGPHQW��FXUULFXOXP
GHYHORSPHQW��FRXUVH�GHYHORSPHQW��GHYHORSPHQW�RI�JRRG�ODERUDWRU\�IDFLOLWLHV��HVWDEOLVKLQJ�RI�DQ
(TXLSPHQW�0DLQWHQDQFH�&HQWUH��DFTXLVLWLRQ�RI�WH[WERRNV�DQG�VFLHQWLILF�MRXUQDOV�HWF��MXVW�WR�PHQWLRQ
VRPH�RI�WKH�PRVW�LPSRUWDQW�DFWLYLWLHV�
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� &EGOKVSYRH�MRJSVQEXMSR�SR�XLI�WMXYEXMSR�MR�)VMXVIE

(ULWUHD�LV�ORFDWHG�LQ�WKH�+RUQ�RI�$IULFD�DQG�KDV�D�WRWDO�DUHD�RI���������NP��DQG�D�SRSXODWLRQ�RI�DERXW
����PLOOLRQ�LQKDELWDQWV��7KH�FDSLWDO��$VPDUD��LV�ORFDWHG�RQ�D�SODWHDX��DERXW�������P�DERYH�VHD�OHYHO�
$VPDUD�8QLYHUVLW\�LV�WKH�RQO\�XQLYHUVLW\�LQ�WKH�FRXQWU\��$IWHU�D�ORQJ�SHULRG�RI�ZDU�IRU�LQGHSHQGHQFH
(ULWUHD�LV�QRZ�HQJDJHG�LQ�WKH�WDVN�RI�UHFRYHU\�DQG�UHFRQVWUXFWLRQ��7KH�*RYHUQPHQW�KDV�FKDUWHG�D�SODQ
RI�DFWLRQ�WKDW�DLPV�DW�WUDQVIRUPLQJ�WKH�HFRQRP\�LQWR�D�PRGHUQ�RQH��FKDUDFWHUL]HG�E\�VHOI�VXVWDLQLQJ
JURZWK�

(ULWUHD·V�PDFUR�SROLF\�SODFHV�VSHFLDO�HPSKDVLV�RQ�WKH�GHYHORSPHQW�RI�QDWLRQDO�VFLHQWLILF�DQG
WHFKQRORJLFDO�FDSDELOLWLHV�WKURXJK�WKH�VWUHQJWKHQLQJ�DQG�H[SDQVLRQ�RI�H[LVWLQJ�LQVWLWXWLRQV��LQFOXGLQJ
WKH�8QLYHUVLW\�RI�$VPDUD��7KH�GHYHORSPHQW�RI�NQRZOHGJH�LQWHQVLYH��H[SRUW�RULHQWHG�LQGXVWULHV�FRXSOHG
ZLWK�WKH�SURPRWLRQ�RI�XS�WR�GDWH�WHFKQRORJ\�WUDQVIHU�DUH�HVVHQWLDO�FRPSRQHQWV�RI�WKH�QDWLRQDO
GHYHORSPHQW�SROLF\��7KLV�ZLOO�UHTXLUH�VHOHFWLYH�H[SDQVLRQ�DQG�VWUHQJWKHQLQJ�RI�8QLYHUVLW\�OHYHO�VFLHQFH
DQG�HQJLQHHULQJ�HGXFDWLRQ�DQG�UHVHDUFK�

,WDOLDQ�QXQV�IRXQGHG�WKH�8QLYHUVLW\�RI�$VPDUD�LQ������DV�WKH�+RO\�)DPLO\�8QLYHUVLW\�,QVWLWXWH�
,Q������WKH�QDPH�ZDV�FKDQJHG�WR�WKH�8QLYHUVLW\�RI�$VPDUD��DQG�(QJOLVK�ZDV�HVWDEOLVKHG�DV�WKH
ODQJXDJH�RI�LQVWUXFWLRQ�WRJHWKHU�ZLWK�,WDOLDQ��7KH�8QLYHUVLW\�FDPH�XQGHU�(WKLRSLDQ�FRQWURO�LQ
�����ZLWK�DQ�LQFUHDVLQJ�QXPEHU�RI�(WKLRSLDQ�VWDII�DQG�VWXGHQWV��,Q�������DV�WKH�ZDU�RI�OLEHUDWLRQ
LQWHQVLILHG��WKH�H[LVWLQJ�$VPDUD�8QLYHUVLW\�ZDV�PRYHG�WR�(WKLRSLD��LQFOXGLQJ�VWDII��VWXGHQWV�DQG�DOO
PRYDEOH�SURSHUWLHV��$IWHU�WKH�OLEHUDWLRQ�LQ�������WKH�8QLYHUVLW\�RI�$VPDUD�ZDV�UH�HVWDEOLVKHG�DV�D
FHQWUH�RI�KLJKHU�HGXFDWLRQ�LQ�(ULWUHD�

$W�LQGHSHQGHQFH�WKH�8QLYHUVLW\�RI�$VPDUD�ODFNHG�WKH�EDVLF�ODERUDWRU\�IDFLOLWLHV��7KH�H[LVWLQJ�VWDII�ZHUH
DOVR�XQGHU�TXDOLILHG��7KH�8QLYHUVLW\�KDG�ILYH�&ROOHJHV��QDPHO\��&ROOHJH�RI�6FLHQFH��&ROOHJH
RI�$UWV�DQG�6RFLDO�6FLHQFHV��&ROOHJH�RI�$JULFXOWXUH�DQG�$TXDWLF�6FLHQFHV��&ROOHJH�RI�%XVLQHVV�DQG
(FRQRPLFV��DQG�&ROOHJH�RI�(GXFDWLRQ��4XDOLILFDWLRQ�RI�RYHU�����RI�LWV�DFDGHPLF�VWDII�ZDV�DW�WKH�OHYHO
RI�%6F�DQG�06F�

7KH�PRVW�SUHVVLQJ�QHHG�WR�EH�VROYHG�E\�WKH�8QLYHUVLW\�ZDV�WKXV�WR�LPSURYH�WKH�VWDQGDUGV�RI�WKH
XQGHUJUDGXDWH�HGXFDWLRQ�E\�LQLWLDWLQJ�D�6WDII�'HYHORSPHQW�3URJUDP�VR�DV�WR�XSJUDGH�WKH�OHYHOV
RI�LWV�MXQLRU�DFDGHPLF�VWDII��,Q������PDMRU�UHVWUXFWXULQJ�ZDV�GRQH��DQG�WKH�XQLYHUVLW\�DGDSWHG
D�OLQNDJH�PRGHO��OLQNLQJ�HYHU\�&ROOHJH�RI�WKH�8QLYHUVLW\�WR�DSSURSULDWH�LQWHUQDO�DQG�H[WHUQDO
LQVWLWXWLRQV�LQ�RUGHU�WR�HQVXUH�UHOHYDQFH��TXDOLW\��DQG�VXVWDLQDELOLW\�RI�LWV�SURJUDPV�

6LQFH������WKH�8QLYHUVLW\�KDV�EHHQ�DEOH�WR�FRQVROLGDWH�H[LVWLQJ�&ROOHJHV�DQG�WR�FUHDWH�QHZ�RQHV��IRU
H[DPSOH�WKH�&ROOHJHV�RI�+HDOWK�6FLHQFHV�DQG�(QJLQHHULQJ��ZKLFK�ZHUH�HVWDEOLVKHG�LQ�������7KH
LQVWLWXWLRQDO�OLQNDJHV�LQ�����������DUH�VKRZQ�LQ�$SSHQGL[����6LQFH�WKH�SUHVHQW�HYDOXDWLRQ�FRQFHUQV
WKH�&ROOHJH�RI�6FLHQFH�DQG�WKH�)DFXOW\�RI�(QJLQHHULQJ�WKH�DWWHQWLRQ�ZLOO�EH�IRFXVHG�RQ�WKHVH�LQVWLWXWLRQV
LQ�WKH�QH[W�SDUDJUDSKV�
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� 8LI�'SPPIKI�SJ�7GMIRGI

��� &VMIJ�EGGSYRX�SJ�XLI�JMVWX�]IEVW

,Q�WKH�DFDGHPLF�\HDU���������ZKHQ�WKH�8QLYHUVLW\�RI�$VPDUD�VWDUWHG�WR�IXQFWLRQ��WKH�&ROOHJH�RI
6FLHQFH�KDG�RQO\�WKUHH�GHSDUWPHQWV��QDPHO\�WKH�GHSDUWPHQWV�RI����1DWXUDO�6FLHQFH��PDLQO\�%LRORJ\
DQG�&KHPLVWU\������0DWKHPDWLFV��DQG����3K\VLFV��,W�DOVR�KDG�WKUHH�RWKHU�XQLWV��ZKLFK�ZHUH�DEOH�WR�RIIHU
VHUYLFH�FRXUVHV�WR�VWXGHQWV�EHORQJLQJ�WR�RWKHU�GHSDUWPHQWV��7KH�WKUHH�XQLWV�ZHUH�����&RPSXWHU�6FLHQFH�
���(DUWK�6FLHQFH��DQG����6WDWLVWLFV�

7DEOH���6WDII�DQG�VWXGHQW�VLWXDWLRQ�DW�WKH�&ROOHJH�RI�6FLHQFH������²�����

%GEHIQMG�7XEJJ�SR�KVSYRH

%GEHIQ
MG�]IEV )VMXVIER )\TEXVMEXI 8SXEP

&7G 17G 4L( 4L(

8SXEP�RYQFIV
SJ�WXYHIRXW


7XEJJ�
WXYHIRX
VEXMS

8SXEP�RYQFIV
SJ�KVEHYEXIW

������� � �� � � �� ��������� ���� ��

������� �� �� � � �� ���������� ���� �

������� �� �� � � �� ���������� ���� ��

������� �� �� � � �� ���������� ���� ���

������� �� �� �� � �� ���������� ���� ���

������� �� �� �� �� �� ���������� ���� ���

������� �� � � �� �� ���������� ���� ���

������� �� � �� �� �� ���������� ���� ��

������� �� � �� �� �� ���������� ���� �


�*MKYVIW�WLS[R�EVI�XLI�WYQ�SJ�EGXYEP�RYQFIV�SJ�WXYHIRXW�FIPSRKMRK�XS�XLI�'SPPIKI��*MKYVIW�MR�TEVIRXLIWIW��ERH�XLI�JYPP�XMQI�IUYMZEPIRX

SJ�JVIWLQER��QMRSV�	�WIVZMGI�WXYHIRXW�

,Q������WKH�6WDWLVWLFV�XQLW�ZDV�XSJUDGHG�WR�D�IXOO�IOHGJHG�'HSDUWPHQW�RI�6WDWLVWLFV�DQG�'HPRJUDSK\�
DQG�ODWHU�LW�ZDV�WUDQVIHUUHG�WR�WKH�&ROOHJH�RI�$UWV�DQG�6RFLDO�6FLHQFHV��,Q�WKH�DFDGHPLF�\HDU���������
WKHUH�ZDV�D�WRWDO�RI�RQO\���3K'�KROGHUV��RQH�EHLQJ�H[SDWULDWH�VWDII��DQG����06F�KROGLQJ�VWDII�LQ�WKH
ZKROH�RI�WKH�&ROOHJH�RI�6FLHQFH��7DEOH����

7KH�VWDII�ZDV�UHVSRQVLEOH�IRU�RYHU�����IXOO�WLPH�VWXGHQWV��VWDII��VWXGHQW�UDWLR��������7KH�WHDFKLQJ
IDFLOLWLHV�ZHUH�HLWKHU�LQ�D�YHU\�SRRU�FRQGLWLRQ��RXWGDWHG�DQG�RU�ORQJ�XVHG��RU�QRQ�H[LVWHQW��,Q�VRPH
GHSDUWPHQWV�WKHUH�ZHUH�QR�UHOHYDQW�ODERUDWRU\�IDFLOLWLHV�WKDW�FRXOG�EH�XVHG�IRU�GHPRQVWUDWLRQ��OHW�DORQH
IRU�H[SHULPHQWDWLRQ��6FLHQFH�HGXFDWLRQ�LV�EHVW�DSSUHFLDWHG�DQG�XQGHUVWRRG�ZKHQ�LW�LV�EDVHG�RQ
ODERUDWRU\�H[HUFLVHV�H[SHULPHQWV��:LWK�WKH�WKHQ�H[LVWLQJ�YHU\�SRRU�ODERUDWRU\�IDFLOLWLHV��LW�ZDV�D�ELJ
FKDOOHQJH�IRU�WKH�&ROOHJH�RI�6FLHQFH�WR�UXQ�LWV�SURJUDPV

��� 3FNIGXMZIW�SJ�XLI�'SPPIKI�SJ�7GMIRGI�r�7XVEXIKMG�TPER

7KH�PLVVLRQ�RI�WKH�&ROOHJH�RI�6FLHQFH�KDV�EHHQ�GHVLJQHG�WR�FRQIRUP�WR�WKH�RIILFLDO�PDFUR�SROLF\�RI�WKH
QDWLRQ��7KHUHIRUH��WKH�PDLQ�REMHFWLYH�RI�WKH�&ROOHJH�RI�6FLHQFH�KDV�EHHQ�WXQHG�WR�SURGXFH�WKH�VFLHQWLILF
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PDQSRZHU�IRU�WKH�FRXQWU\��DQG�WR�DGGUHVV�VRPH�RI�WKH�SUREOHPV�RI�WKH�FRXQWU\�WKURXJK�UHVHDUFK�
7KXV��WKH�DLPV�RI�WKH�DFWLYLWLHV�ZLWKLQ�WKH�6LGD�6$5(&�OLQNDJH�SURMHFW�DUH�WKH�IROORZLQJ�

�� (VWDEOLVKPHQW�RI�D�IXOO�IOHGJHG�&ROOHJH�RI�6FLHQFH�ZLWK�XQGHUJUDGXDWH��JUDGXDWH�DQG�SRVW�JUDGXDWH
SURJUDPPHV�LQ�WKH�GHSDUWPHQWV�RI�%LRORJ\��&KHPLVWU\��&RPSXWHU�6FLHQFH��(DUWK�6FLHQFHV�
+\GURORJ\�	�:DWHU�5HVRXUFHV��0DULQH�6FLHQFHV��0DWKHPDWLFV��DQG�3K\VLFV�

�� 7UDLQLQJ�PHQ�DQG�ZRPHQ�ZKR�FDQ�VDWLVI\�WKH�PDQSRZHU�QHHGV�RI�(ULWUHD�LQ�DOO�ILHOGV�WKDW�UHTXLUH
TXDOLILHG�VFLHQWLILF�FRPSHWHQFH�

�� %XLOGLQJ�UHVHDUFK�FDSDFLW\�LQ�WKH�YDULRXV�GLVFLSOLQHV�LQ�RUGHU�WR�DGGUHVV�WKH�UHVHDUFK�QHHGV�RI�WKH
FRXQWU\�

�� 7UDLQLQJ�RI�(ULWUHDQ�VFLHQWLVWV�DQG�SURIHVVLRQDOV�WR�UXQ�WKH�&ROOHJH�

,Q�RUGHU�WR�IXOILO�LWV�REMHFWLYHV��WKH�&ROOHJH�RI�6FLHQFH�SUHSDUHG�D�FRPSUHKHQVLYH����\HDU�VWUDWHJLF�SODQ
DV�TXRWHG�EHORZ�IURP�D�SDSHU�E\�WKH�'HDQ�RI�6FLHQFH�

7LSVX�XIVQ�TPER������r�����
,Q�WKH�VKRUW�WHUP�SHUVSHFWLYH��WKH�&ROOHJH�RI�6FLHQFH�ZDV�SODQQHG�WR�EH�HQJDJHG�LQ�FRQVROLGDWLQJ�DQG
VWUHQJWKHQLQJ�WKH�H[LVWLQJ�GHSDUWPHQWV�DQG�XSJUDGH�LWV�WKUHH�XQLWV��(DUWK�6FLHQFHV��&RPSXWHU�6FLHQFH�
DQG�6WDWLVWLFV��LQWR�IXOO�IOHGJHG�GHSDUWPHQWV��)XUWKHUPRUH��HIIRUWV�ZHUH�FRQWLQXRXVO\�PDGH�WR�HQKDQFH
FDSDFLWLHV�LQ�WHDFKLQJ�DQG�UHVHDUFK�WKURXJK�VWDII�GHYHORSPHQW�DQG�WKH�VWUHQJWKHQLQJ�RI�WHDFKLQJ�DQG
UHVHDUFK�LQIUDVWUXFWXUHV��7KH�QXPEHU�RI�VWXGHQWV�LQFUHDVHG�GXULQJ�WKLV�SHULRG�RI�WLPH�DV�VKRZQ�LQ
7DEOH���

1IHMYQ�XIVQ�TPER������r�����
'XULQJ�WKLV�WLPH�SHULRG��WKH�GHSDUWPHQWV�RI�&RPSXWHU�6FLHQFH��(DUWK�6FLHQFH�DQG�6WDWLVWLFV�ZLOO
EH�VWUHQJWKHQHG��7KH�0DULQH�6FLHQFHV�'HSDUWPHQW��FXUUHQWO\�LQ�WKH�&ROOHJH�RI�$JULFXOWXUH�DQG
$TXDWLF�6FLHQFHV��LV�SODQQHG�WR�EH�WUDQVIHUUHG�WR�WKH�&ROOHJH�RI�6FLHQFH��$�+\GURORJ\�DQG�:DWHU
5HVRXUFHV�XQLW�LV�HQYLVDJHG�WR�EH�HVWDEOLVKHG�ZLWKLQ�WKH�(DUWK�6FLHQFHV�'HSDUWPHQW��WKLV�ZLOO�ODWHU�EH
XSJUDGHG�WR�D�IXOO�IOHGJHG�GHSDUWPHQW���6RPH�RI�WKH�GHSDUWPHQWV�ZLOO�EH�FRPPHQFLQJ�WR�JLYH�SURJUDPV
OHDGLQJ�WR�WKH�06F�GHJUHH�LQ�WKHLU�UHVSHFWLYH�ILHOGV��%\�WKH�HQG�RI�WKLV�WLPH�UHVHDUFK�ZLOO�KDYH�EHHQ
VWUHQJWKHQHG�DW�WKH�GHSDUWPHQWV�

0SRK�XIVQ�TPER������r�����
:LWK�WKH�XSJUDGLQJ�RI�WKH�+\GURORJ\�DQG�:DWHU�5HVRXUFHV�XQLW�LQWR�D�GHSDUWPHQW��WKH�&ROOHJH�RI
6FLHQFH�ZLOO�KDYH�HLJKW�IXOO�IOHGJHG�GHSDUWPHQWV��0DQ\�RI�WKHP�ZLOO�EH�RIIHULQJ�SURJUDPV�OHDGLQJ
WR�WKH�06F�GHJUHH��DQG�D�IHZ�RI�WKHP�ZLOO�VWDUW�SURJUDPV�OHDGLQJ�WR�WKH�3K'�GHJUHH��7KH�WHDFKLQJ�DQG
UHVHDUFK�FDSDFLWLHV�RI�WKH�GHSDUWPHQWV�ZLOO�GHYHORS�IXUWKHU�DQG�VKDOO�EH�LQ�D�SRVLWLRQ�WR�UHVSRQG�WR�WKH
QHHGV�RI�WKH�FRXQWU\�LQ�KXPDQ�UHVRXUFHV�GHYHORSPHQW��UHVHDUFK�DQG�FRQVXOWDQF\�

��� 8LI�7MHE�7%6)'�PMROEKI�TVSNIGX

7KH�6LGD�6$5(&�OLQNDJH�SURMHFW�KDV�EHHQ�DQ�LPSRUWDQW�SUHFRQGLWLRQ�IRU�UHDOLVLQJ�WKH�PLVVLRQ�RI�WKH
8QLYHUVLW\�RI�$VPDUD�DW�WKH�&ROOHJH�RI�6FLHQFH�

$V�PHQWLRQHG�HDUOLHU�WKH�PLVVLRQ�KDV�EHHQ�DFKLHYHG�WKURXJK�VWDII�VHFRQGPHQW��VWDII�GHYHORSPHQW�
VWUHQJWKHQLQJ�WHDFKLQJ�IDFLOLWLHV��VWUHQJWKHQLQJ�UHVHDUFK�IDFLOLWLHV��DQG�VWUHQJWKHQLQJ�WKH�OLEUDU\��7KH
VFRSH�RI�HDFK�RI�WKHVH�FRPSRQHQWV�LV�EULHIO\�GHVFULEHG�EHORZ�
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����� 7XEJJ�7IGSRHQIRX
2QFH�LPSOHPHQWDWLRQ�RI�SKDVH���VWDUWHG��WKH�&ROOHJH�RI�6FLHQFH�KDG�SODQV�WR�VHQG�PRVW�RI�LWV�MXQLRU
VWDII�WR�6ZHGHQ�IRU�KLJKHU�HGXFDWLRQ��'XH�WR�WKLV��LW�ZDV�DQWLFLSDWHG�WKDW�DQ�DFXWH�PDQSRZHU�VKRUWDJH
ZRXOG�DULVH�LQ�PRVW�GHSDUWPHQWV��7R�FRYHU�WKLV�GHILFLHQF\�LQ�WHDFKLQJ�VWDII��WKH�8QLYHUVLW\�RI�$VPDUD
SODQQHG�WR�VXJJHVW�D�IRUP�RI�FR�RSHUDWLRQ�LQ�ZKLFK�XS�WR�WKUHH�VHQLRU�IDFXOW\�PHPEHUV�FRXOG�EH
VHFRQGHG�IURP�8SSVDOD�8QLYHUVLW\�HDFK�\HDU��2WKHU�PDMRU�REMHFWLYHV�WKDW�FDQ�EH�DFFRPSOLVKHG�DV�D
UHVXOW�RI�VWDII�VHFRQGPHQW�LQFOXGH�WKH�VWUHQJWKHQLQJ�RI�WKH�OLQNDJH�EHWZHHQ�WKH�XQLYHUVLWLHV�RI�$VPDUD
DQG�8SSVDOD��E\�IRU�H[DPSOH�JLYLQJ�DGYLFH�WR�MXQLRU�VWDII�OLNHO\�WR�JR�WR�6ZHGHQ��LGHQWLI\LQJ�UHVHDUFK
DUHDV��DQG�HVWDEOLVKLQJ�MRLQW�UHVHDUFK�SURMHFWV�EHWZHHQ�WKH�WZR�XQLYHUVLWLHV��7KH�GXUDWLRQ�RI
VHFRQGPHQW�ZDV�SODQQHG�IRU�DW�OHDVW�RQH�VHPHVWHU�

����� 7XEJJ�(IZIPSTQIRX
7KLV�FRPSRQHQW�DLPV�DW�GHYHORSLQJ�WKH�DFDGHPLF�TXDOLILFDWLRQ�DQG�FRPSHWHQFH�RI�PHPEHUV�RI�WKH�VWDII
DW�8$��,W�KDV�LGHQWLILHG�WZR�HOHPHQWV������-XQLRU�IDFXOW\�PHPEHUV�IURP�WKH�&ROOHJH�VKDOO�FRQWLQXH�WKHLU
WUDLQLQJ�LQ�6ZHGLVK�8QLYHUVLWLHV�IRU�06F�DQG�3K'�GHJUHHV��DQG�����6HQLRU�IDFXOW\�PHPEHUV�RI�WKH
&ROOHJH�ZLOO�FRQGXFW�UHVHDUFK�DW�6ZHGLVK�XQLYHUVLWLHV�IRU�D�SHULRG�RI�XS�WR���PRQWKV�

����� 7XVIRKXLIRMRK�8IEGLMRK�*EGMPMXMIW
7KH�&ROOHJH�RI�6FLHQFH�GHVLUHV�WR�VWUHQJWKHQ�LWV�FDSDFLW\�LQ�VFLHQFH�WHDFKLQJ�DQG�UHVHDUFK��7KLV
UHTXLUHV�JRRG�ODERUDWRU\�IDFLOLWLHV��7KLV�FRPSRQHQW�RI�WKH�FR�RSHUDWLRQ�LV�WKHUHIRUH�H[SHFWHG�WR�ERRVW
WKH�FDSDFLW\�RI�WKH�GHSDUWPHQWV�E\�HQDEOLQJ�WKHP�WR�DFTXLUH�WKH�QHFHVVDU\�ODERUDWRU\�DQG�ILHOG
LQVWUXPHQWDWLRQ�VR�WKDW�VFLHQFH�WHDFKLQJ�IXOO\�EHFRPHV�ODERUDWRU\�EDVHG�

7R�HQKDQFH�WKH�HIIHFWLYH�XVH�RI�ODERUDWRU\�HTXLSPHQW��WKH�&ROOHJH�RI�6FLHQFH�KDV�HVWDEOLVKHG�DQ
(TXLSPHQW�0DLQWHQDQFH�&HQWUH��ZKLFK�QHHGV�WR�EH�VWUHQJWKHQHG�WR�FRSH�ZLWK�WKH�LQFUHDVLQJ�GHPDQGV
DV�UHJDUGV�HTXLSPHQW�IRU�WHDFKLQJ�DV�ZHOO�DV�IRU�UHVHDUFK�

0RGHUQ�WH[WERRNV�IRU�WHDFKHUV�DQG�VWXGHQWV�DUH�QHFHVVDU\�IRU�JRRG�XQLYHUVLW\�HGXFDWLRQ��7KH
DFTXLVLWLRQ�RI�WH[WERRNV�IRU�WKH�YDULRXV�FRXUVHV�JLYHQ�DW�WKH�&ROOHJH�LV�WKHUHIRUH�DQRWKHU�LPSRUWDQW�DUHD
RI�DFWLYLW\�LQ�VWUHQJWKHQLQJ�RI�WHDFKLQJ�IDFLOLWLHV�

����� 7XVIRKXLIRMRK�6IWIEVGL�*EGMPMXMIW
,Q�WKH�IXWXUH�WKH�EXON�RI�VFLHQWLILF�UHVHDUFK�DFWLYLWLHV�LQ�(ULWUHD�ZLOO�EH�FDUULHG�RXW�DW�WKH�8QLYHUVLW\�RI
$VPDUD��&RQVHTXHQWO\��LW�LV�LPSRUWDQW�WKDW�WKH�&ROOHJH�RI�6FLHQFH�VWUHQJWKHQV�WKH�DELOLW\�WR�FRQGXFW
UHOHYDQW�UHVHDUFK�ZLWKLQ�8$��E\�HVWDEOLVKLQJ�ODERUDWRULHV�WKDW�DUH�DGHTXDWHO\�HTXLSSHG�IRU�WKH
SULRULWLVHG�WKHPDWLF�UHVHDUFK�DUHDV�LGHQWLILHG�E\�WKH�XQLYHUVLW\�

����� 7XVIRKXLIRMRK�XLI�0MFVEV]
$OO�DFWLYLWLHV�RI�WHDFKLQJ�DQG�UHVHDUFK�UHTXLUH�WKH�VHUYLFHV�RI�D�JRRG�OLEUDU\�V\VWHP��)RU�WKLV��WKH�QHHG�WR
VWUHQJWKHQ�WKH�8QLYHUVLW\�/LEUDU\�KDV�EHHQ�LGHQWLILHG��)URP�WKH�SRLQW�RI�YLHZ�RI�WKH�&ROOHJH�RI�6FLHQFH
LW�LV�HVSHFLDOO\�LPSRUWDQW�WR�VXSSRUW�WKH�DFTXLVLWLRQ�RI�JRRG�MRXUQDOV�DQG�ERRNV�LQ�VFLHQFH�
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� �%GLMIZIQIRXW�ERH�EGXMZMXMIW�SJ�XLI�'SPPIKI�SJ�7GMIRGI

��� %GXMZMXIW�EX�XLI�9RMZIVWMX]�SJ�%WQEVE

$V�D�UHVXOW�RI�WKH�6LGD�6$5(&�DVVLVWDQFH�WKH�IROORZLQJ�WDVNV�KDYH�EHHQ�DFFRPSOLVKHG�DW�WKH�8QLYHUVLW\
RI�$VPDUD�

�� $V�D�GLUHFW�UHVXOW�RI�WKH�LPSOHPHQWDWLRQ�RI�WKH�6LGD�6$5(&�VXSSRUW�WKH�8QLYHUVLW\�RI�$VPDUD
KDV�EHHQ�LQ�D�SRVLWLRQ�WR�H[SDQG�DQG�FRQVROLGDWH�WKH�XQGHUJUDGXDWH�SURJUDP��7KH�IRXU�XQLWV
WKDW�H[LVWHG�LQ�������QDPHO\��%LRORJ\��&KHPLVWU\��(DUWK�6FLHQFHV�DQG�&RPSXWHU�6FLHQFHV��ZHUH
XSJUDGHG�LQWR�IXOO�IOHGJHG�GHSDUWPHQWV��0RUHRYHU��WKH�6WDWLVWLFV�XQLW�KDV�EHHQ�XSJUDGHG�WR
GHSDUWPHQW�DQG�KDV�UHFHQWO\�EHHQ�WUDQVIHUUHG�WR�WKH�&ROOHJH�RI�$UWV�DQG�6RFLDO�6FLHQFHV�

�� 7KH�&ROOHJH�RI�6FLHQFH�UHFRJQLVHV�WKH�LPSRUWDQFH�RI�FRQWLQXRXV�GHYHORSPHQW�RI�WKH�FXUULFXOD�IRU
WKH�XQGHUJUDGXDWH�HGXFDWLRQ��$V�D�UHVXOW�RI�WKLV�WKH�DOUHDG\�H[LVWLQJ�FXUULFXOD�KDYH�EHHQ�UHYLVHG
DQG�QHZ�FXUULFXOD�KDYH�EHHQ�GHYHORSHG�WR�PHHW�WKH�GHPDQGV�RI�D�PRGHUQ�XQLYHUVLW\��([DPSOHV
RI�FXUULFXOD�DUH�VKRZQ�LQ�$SSHQGL[����

�� 7KH�VHUYLFHV�RI�WKH�OLEUDU\�IRU�UHVHDUFK�DQG�WHDFKLQJ�KDYH�EHHQ�LPSURYHG�WKURXJK�WKH�WUDLQLQJ�RI
WZR�OLEUDULDQV�DQG�WKURXJK�WKH�DFTXLVLWLRQ�RI�

D�� %LEOLRJUDSKLF�WRROV�DQG�UHIHUHQFH�PDWHULDOV�
E�� /LEUDU\�HTXLSPHQW�VXFK�DV�SKRWRFRSLHUV�
F�� -RXUQDO�VXEVFULSWLRQ�IRU�PRVW�GLVFLSOLQHV�DGGUHVVHG�E\�WKH�8QLYHUVLW\�
G�� $�OLPLWHG�QXPEHU�RI�WH[W�ERRNV�KDV�EHHQ�SXUFKDVHG�WR�DOOHYLDWH�DFXWH�VKRUWDJHV�

([FHSW�IRU�WKH�UHFHQWO\�RSHQHG�'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH��FXUUHQWO\�PRVW
RI�WKH�GHSDUWPHQWV�RI�WKH�&ROOHJH�SURYLGH�RQH�WH[WERRN�IRU�WZR�VWXGHQWV�

�� 7KH�&RPSXWHU�8QLW�KDV�EHHQ�VWUHQJWKHQHG�WKURXJK�WKH�DFTXLVLWLRQ�RI�QHZ�FRPSXWHUV��DQG
DVVRFLDWHG�DFFHVVRULHV�

�� 7KH�ODERUDWRULHV�RI�%LRORJ\��&KHPLVWU\��(DUWK�6FLHQFHV�DQG�3K\VLFV�KDYH�EHHQ�VWUHQJWKHQHG
WKURXJK�WKH�DFTXLVLWLRQ�RI�YLWDO�HTXLSPHQW�DQG�VXSSOLHV��VHH�$SSHQGL[������)URP�WKH�VWDUW�RI
WKH���������DFDGHPLF�\HDU��WKUHH�ODERUDWRULHV�IRU�WKH�IUHVKPDQ�SURJUDP�KDYH�EHHQ�HVWDEOLVKHG�
7KHVH�ODERUDWRULHV�KDYH�EHHQ�HTXLSSHG�ZLWK�DSSURSULDWH�IDFLOLWLHV��DG�WKLV�KDV�UHPRYHG�WKH�ODERUDWRU\
ERWWOHQHFN�RI�WKH�&ROOHJH��$V�D�UHVXOW��WKH�8QLYHUVLW\�KDV�QRZ�DSSUR[LPDWHO\�GRXEOHG�WKH�VWXGHQW
LQWDNH�LQ�WKH�IUHVKPDQ�SURJUDP�

�� $�*HRSK\VLFV�UHVHDUFK�SURMHFW�KDV�EHHQ�ODXQFKHG�DQG�HTXLSPHQW�KDV�EHHQ�UHFHLYHG�IRU�PRQLWRULQJ
VHLVPLF�DFWLYLW\�LQ�WKH�(ULWUHDQ�HQYLURQPHQW�ZLWK�WKH�YLHZ�RI�DVVHVVLQJ�WKH�KD]DUGV�GXH�WR
HDUWKTXDNHV��$OO�FROOHFWHG�VHLVPLF�GDWD�DUH�UHJXODUO\�SXEOLVKHG�LQ�D�VHLVPRORJLFDO�EXOOHWLQ�

�� 7ZR�YHKLFOHV�KDYH�EHHQ�ERXJKW�WR�DOOHYLDWH�ERWWOHQHFNV�LQ�ORJLVWLF�VXSSRUW�IRU�UHVHDUFK�

��� 7XEJJ�HIZIPSTQIRX�

'XH�WR�WKH�IDFW�WKDW�D�ODUJH�QXPEHU�RI�VWDII�PHPEHUV�GHPDQGHG�IXUWKHU�DFDGHPLF�HGXFDWLRQ
�06F�RU�3K'��D�PDMRU�SDUW�RI�WKH�6LGD�6$5(&�EXGJHW�KDV�EHHQ�GHYRWHG�WR�VWDII�GHYHORSPHQW�LQ�FR�
RSHUDWLRQ�ZLWK�8SSVDOD�8QLYHUVLW\�
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6LQFH�WKH�DFDGHPLF�\HDU���������WKH�&ROOHJH�RI�6FLHQFH�KDV�VHQW����PHPEHUV�RI�LWV�VWDII�WR�FRQWLQXH
WKHLU�KLJKHU�VWXGLHV�DEURDG��2XW�RI�WKHVH����ZHUH�VHQW�WR�6ZHGHQ�XQGHU�WKH�VWDII�GHYHORSPHQW�SURJUDP
�VHH�)LJXUH���DQG�$SSHQGL[�����ZKLOH�RWKHUV�ZHUH�DOORZHG�WR�SXUVXH�WKHLU�KLJKHU�VWXGLHV�ZLWK�IXQGV�IURP
RWKHU�VRXUFHV��7KHVH�FRXOG�EH�SULYDWH�VFKRODUVKLSV��DVVLVWDQWVKLSV��RIIHUHG�E\�'$$'��6WDWH�8QLYHUVLW\
RI�1HZ�<RUN�DW�6WRQ\EURRN��)XOOEULJKW��81'3��3URMHFW�RI�WKH�&HQWUDO�$GPLQLVWUDWLRQ��8QLYHUVLW\�RI
$VPDUD���HWF�

2XW�RI�WKRVH�LQ�6ZHGHQ��WKUHH�VWDII�PHPEHUV�KDYH�VR�IDU�VXFFHVVIXOO\�FRPSOHWHG�WKHLU�3K'V�DQG�DUH
DOUHDG\�SDUWLFLSDWLQJ�LQ�DFWLYLWLHV�RI�WKHLU�UHVSHFWLYH�GHSDUWPHQWV��0RUHRYHU��WKUHH�VWDII�PHPEHUV�IRUP
WKH�'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH��RQH�IURP�WKH�'HSDUWPHQW�RI�%LRORJ\�DQG�RQH�IURP�&KHPLVWU\
KDYH�FRPSOHWHG�WKHLU�06F�VWXGLHV�DQG�DUH�EDFN�DW�WKH�8QLYHUVLW\�RI�$VPDUD��VHH�$SSHQGL[�����7KLV�LV�D
SRVLWLYH�LQGLFDWRU�IRU�WKH�SURJUHVV�RI�WKH�VWDII�GHYHORSPHQW�SURJUDP��DQG�WKH�&ROOHJH�RI�6FLHQFH�H[SHFWV
PRUH�VWDII�WR�EH�EDFN�LQ�WKH�FRPLQJ�IHZ�PRQWKV��6R�IDU�WKH�VWDII�GHYHORSPHQW�SDUWLFLSDQWV�KDYH
SXEOLVKHG�VHYHUDO�TXDOLW\�UHVHDUFK�SDSHUV��$�OLVW�RI�SXEOLFDWLRQV�IURP�WKH�&ROOHJH�RI�6FLHQFH�LV�JLYHQ�LQ
$SSHQGL[����
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4L(

)LJXUH����-XQLRU�VWDII��E\�'HSDUWPHQW��VHQW�IRU�06F�RU�3K'�WUDLQLQJ�LQ�6ZHGLVK�8QLYHUVLWLHV������²�����

$�FRPSDULVRQ�RI�WKH�VWDII�RQ�JURXQG�LQ�WKH�&ROOHJH�LQ���������DFDGHPLF�\HDU�ZLWK�WKDW�RI�WKH�UHFHQW
\HDUV�VKRZV�D�VLJQLILFDQW�LQFUHDVH�E\�DERXW������)LJXUH����7DEOH�����7KH�VWDII�WR�VWXGHQW�UDWLR�
KRZHYHU��UHPDLQV�QHDUO\�VDPH��FOHDUO\�DWWHVWLQJ�WR�WKH�H[SDQVLRQ�RI�WKH�&ROOHJH�E\�WKH�RSHQLQJ�XS�RI
QHZ�GHSDUWPHQWV��2Q�WKH�RWKHU�KDQG��WKH�QXPEHU�RI�KLJKO\�TXDOLILHG�VWDII��3K'�OHYHO��LV�H[SHFWHG�WR
ULVH�VKDUSO\�LQ�WKH�\HDUV�WR�FRPH��ZKHQ�PRVW�RI�WKH�VWDII�RQ�VWXG\�OHDYHV�KDYH�FRPSOHWHG�WKHLU�WUDLQLQJ�
7KHUH�DUH�DOUHDG\�SRVLWLYH�WUHQGV�LQ�WKH�QXPEHU�RI�3K'��KROGLQJ�(ULWUHDQ�VWDII��)LJXUH�����WKH�KLJK
QXPEHU�RI�WKH�RYHUDOO�3K'��KROGHUV��(ULWUHDQ�SOXV�H[SDWULDWHV��LV�D�UHIOHFWLRQ�RI�WKH�8QLYHUVLW\·V
GHWHUPLQDWLRQ�WR�LPSURYH�WKH�VFLHQWLILF�TXDOLW\�RI�WKH�VWDII�DW�WKH�8QLYHUVLW\�RI�$VPDUD�

,W�FDQ�DOVR�EH�QRWHG�KHUH�WKDW�RQH�VWDII�PHPEHU�LQ�SK\VLFV��ZKR�VXFFHVVIXOO\�FRPSOHWHG�KLV�3K'��KDV
RSWHG�WR�JR�IRU�SRVW�GRF�UHVHDUFK�LQ�$XVWUDOLD��7KUHH�RWKHU�VWDII�PHPEHUV�KDYH�GLVFRQWLQXHG�WKHLU
VWXGLHV��RQ�WKHLU�RZQ�LQLWLDWLYHV��DIWHU�IROORZLQJ�WKHLU�VWXGLHV�IRU�D�SHULRG�RI���PRQWKV�WR���\HDU�LQ
6ZHGHQ�DQG�KDYH�PRYHG�RQ�WR�RWKHU�FRXQWULHV��2Q�WKH�EDVLV�RI�D�UHFHQW�DJUHHPHQW�UHDFKHG�EHWZHHQ
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8$�DQG�6RXWK�$IULFDQ�8QLYHUVLWLHV��DOO�WUDLQLQJ�RI�MXQLRU�VWDII�DW�WKH�06F�OHYHO�KDV�EHHQ�VKLIWHG�WR
6RXWK�$IULFDQ�8QLYHUVLWLHV�

7KH�RWKHU�FRPSRQHQW�RI�WKH�VWDII�GHYHORSPHQW�SURJUDP�LV�WKH�JUDQWLQJ�RI�UHVHDUFK�OHDYH�WR�VHQLRU
IDFXOW\�PHPEHUV�RI�WKH�&ROOHJH�RI�6FLHQFH��7R�GDWH�WZR�IDFXOW\�PHPEHUV�PDGH�VWD\V�LQ�6ZHGHQ�LQ
������WZR�LQ�������DQG�RQH�LQ�������7DEOH����$SSHQGL[����

7DEOH����1XPEHU�RI�VHQLRU�VWDII�ZKR�WRRN�SDUW�LQ�WKH��²��PRQWKV�UHVHDUFK�OHDYH�LQ�6ZHGLVK
8QLYHUVLWLHV�LQVWLWXWLRQV������²�����

(ITEVXQIRX 2S��SJ�TEVXMGMTERXW

&MSPSK] �

'LIQMWXV] �

'SQTYXIV�7GMIRGI �

)EVXL�7GMIRGIW �

1EXLIQEXMGW �

4L]WMGW �

838%0 �

7XEJJ�WMXYEXMSR�EX�XLI�'SPPIKI�SJ�7GMIRGI�
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)LJXUH����6WDII�VLWXDWLRQ�DW�WKH�&ROOHJH�RI�6FLHQFH���������²��������
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��� 7XEJJ�WIGSRHQIRX

7KLV�FRPSRQHQW�RI�WKH�DFWLYLW\�KDV�EHHQ�YHU\�XVHIXO�DQG�LW�LV�VWURQJO\�IHOW�IURP�WKH�6FLHQFH�&ROOHJH�WKDW
LW�KDV�D�SRVLWLYH�LPSDFW�LQ�WKH�FRQVROLGDWLRQ�RI�WKH�SURJUDPV�RI�WKH�&ROOHJH��7KH�RQO\�SUREOHP�WR�EH
SRLQWHG�RXW�E\�WKH�&ROOHJH�LV�WKH�GLIILFXOW\�HQFRXQWHUHG�VR�IDU�LQ�JHWWLQJ�UHJXODU�VWDII�VHFRQGDQWV�LQ
&RPSXWHU�6FLHQFH��7KH�PRVW�SUREDEOH�H[SODQDWLRQ�IRU�WKLV�FRXOG�EH�WKH�DYDLODELOLW\�RI�PXFK�PRUH
DWWUDFWLYH�MREV�LQ�WKLV�ILHOG�HOVHZKHUH��1HYHUWKHOHVV��WKH�IROORZLQJ�SRLQWV�DUH�EURXJKW�IRUZDUG�IURP�WKH
6FLHQFH�&ROOHJH�WR�LOOXVWUDWH�WKH�SRVLWLYH�LPSDFW�RI�WKLV�FRPSRQHQW�

�L� 7KH�WHDFKLQJ�DFWLYLW\�RI�WKH�&ROOHJH�KDV�EHHQ�HQKDQFHG�E\�WKH�SDUWLFLSDWLRQ�RI�VHFRQGDQWV
�$SSHQGL[�����,Q�DGGLWLRQ�WR�GHOLYHULQJ�KLJK�TXDOLW\�OHFWXUHV��WKH�VHFRQGDQWV�JDYH�VHPLQDUV�DQG�PDGH
ZLGH�UDQJLQJ�GLVFXVVLRQV�RQ�LVVXHV�RI�WHDFKLQJ�PRGDOLWLHV�WKDW�KDV�FUHDWHG�JRRG�JURXQGV�IRU�SRVLWLYH
LPSURYHPHQWV��2YHUDOO��WKH�YHU\�DLP�RI�DOOHYLDWLQJ�WKH�DFXWH�PDQSRZHU�VKRUWDJH�LQ�WKH�&ROOHJH
KDV�EHHQ�DFKLHYHG��$V�VKRZQ�LQ�7DEOH���WKHUH�LV�D�GHFOLQH�LQ�WKH�QXPEHU�RI�VWDII�VHFRQGDQWV�DIWHU
�����������FRPSDUH�$SSHQGL[����

�LL� 7KH�OLQNDJHV�EHWZHHQ�WKH�8QLYHUVLWLHV�RI�8SSVDOD�DQG�$VPDUD�KDYH�EHHQ�VWUHQJWKHQHG�WKURXJK
WKH�VHFRQGDQWV��7KH�SRVLWLYH�H[SHULHQFH�RI�HDUOLHU�VHFRQGDQWV�ZKR�DUH�QRZ�EDFN�LQ�6ZHGHQ�KDV
VWLPXODWHG�WKH�LQWHUHVW�RI�PRUH�IDFXOW\�PHPEHUV�IURP�WKH�8QLYHUVLW\�RI�8SSVDOD�DQG�RWKHU
XQLYHUVLWLHV�LQ�6ZHGHQ�WR�MRLQ�WKH�6WDII�6HFRQGPHQW�3URJUDP��7KH�6WDII�'HYHORSPHQW�3URJUDP
RI�WKH�3URMHFW�KDV�DOVR�EHHQ�WKH�LPPHGLDWH�EHQHILFLDU\�RI�WKLV��7KH�SODFHPHQW�RI�VHQLRU�IDFXOW\
PHPEHUV�IURP�WKH�8QLYHUVLW\�RI�$VPDUD�LQ�6ZHGLVK�XQLYHUVLWLHV�KDV�EHHQ�IDFLOLWDWHG�VLJQLILFDQWO\
E\�WKH�VHFRQGDQWV��7KH�VDPH�JRHV�IRU�WKH�SODFHPHQW�RI�WKH�MXQLRU�IDFXOW\�PHPEHUV�

�LLL� 6HFRQGDQWV�KDYH�EHHQ�DFWLYH�LQ�DGYLVLQJ�MXQLRU�IDFXOW\�PHPEHUV�ZKR�ZHUH�SUHSDULQJ�WR�JR�WR
6ZHGHQ�IRU�IXUWKHU�WUDLQLQJ��,Q�IDFW��D�QXPEHU�RI�VHFRQGDQWV�FRQWLQXH�WR�KDYH�FRQWDFWV�ZLWK
WKH�WUDLQHHV�LQ�6ZHGHQ�

�LY� 6HFRQGDQWV�KDYH�DFWLYHO\�SDUWLFLSDWHG�LQ�WKH�FXUULFXOXP�UHYLHZV�RI�WKH�GHSDUWPHQWV�WR�ZKLFK
WKH\�DUH�DVVLJQHG��,Q�WKLV�UHJDUG��WKH\�KDYH�SOD\HG�DQ�LPSRUWDQW�UROH�LQ�VXJJHVWLQJ�LPSURYHPHQWV
LQ�WKH�FXUULFXOD�DV�ZHOO�SXWWLQJ�IRUZDUG�DOWHUQDWLYH�LGHDV�RQ�YDULRXV�DVSHFWV�RI�WKH�FRXUVHV�

�Y� 2WKHU�SRVLWLYH�LPSDFWV�RI�WKH�VWDII�VHFRQGPHQW�FRPSRQHQW�DUH�EHLQJ�H[SUHVVHG�WKURXJK
WKH�FRPPLWPHQW�DQG�VWURQJ�GHVLUH�RI�WKH�VHFRQGDQWV�WR�VWUHQJWKHQ�WKH�UHVHDUFK�FDSDFLW\�RI�WKH
GHSDUWPHQW�ZLWK�ZKLFK�WKH\�ZHUH�DWWDFKHG��$Q�H[FHOOHQW�H[DPSOH�LV�WKH�FDVH�RI�WKH�&KHPLVWU\
VHFRQGDQW�ZKR��DIWHU�FRPSOHWLQJ�KLV�VWD\�DW�WKH�'HSDUWPHQW�RI�&KHPLVWU\�IRU�WZR�VHPHVWHUV��QRW
RQO\�GRQDWHG�D�PXFK�ZDQWHG�ODERUDWRU\�HTXLSPHQW��;�UD\�PDFKLQH��EXW�DOVR�RQFH�DJDLQ�FDPH�WR
WKH�8QLYHUVLW\�WR�LQVWDOO�WKH�HTXLSPHQW�DQG�WUDLQ�VWDII�RQ�WKH�RSHUDWLRQ�RI�WKH�HTXLSPHQW�

7DEOH����6WDII�VHFRQGPHQW�IURP�6ZHGHQ����������²���������
(ITEVXQIRX ������� �������
 ��������� �������

&MSPSK] � � � �

'LIQMWXV] � � � �

'SQTYXIV�7GMIRGI � � � �

)EVXL�7GMIRGI � � � �

1EXLIQEXMGW � � � �

4L]WMGW � � � �

838%0 � � � �


�-R������������HYI�XS�XLI�'SRJPMGX�FIX[IIR�)VMXVIE�ERH�)XLMSTME��SRI�WXEJJ�WIGSRHERX�IEGL�JVSQ�&MSPSK]��'LIQMWXV]��ERH�)EVXL
7GMIRGI�[IVI�IZEGYEXIH�FIJSVI�JMRMWLMRK�XLI�WIQIWXIV
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� 8LI�*EGYPX]�SJ�IRKMRIIVMRK

��� &EGOKVSYRH�SJ�XLI�*EGYPX]

7KH�HQJLQHHULQJ�SURJUDP�DW�WKH�8QLYHUVLW\�RI�$VPDUD�ZDV�ODXQFKHG�LQ�6HSWHPEHU������XQGHU�WKH
&ROOHJH�RI�6FLHQFH��ZLWK�WKUHH�GLSORPD�SURJUDPV�LQ�FLYLO��HOHFWULFDO�DQG�PHFKDQLFDO�HQJLQHHULQJ�
,Q������WKH�HQJLQHHULQJ�SURJUDPV�ZHUH�JLYHQ�LQGHSHQGHQW�VWDWXV�XQGHU�WKH�)DFXOW\�RI�(QJLQHHULQJ�
)URP������WR������WKH�HQJLQHHULQJ�SURJUDPV�ZHUH�OLQNHG�WR�WKH�8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV
�816:��LQ�$XVWUDOLD��DQG�IURP������ZLWK�.7+�LQ�6ZHGHQ��7DEOHV���DQG���VKRZ�WKH�GHYHORSPHQW
RI�WKH�HQUROOHG�XQGHUJUDGXDWH�VWXGHQWV��DQG�WKH�SUHVHQW�VWDWXV�RI�WKH�VWDII�PHPEHUV�LQ�WKH�GLIIHUHQW
GHSDUWPHQWV��7KH�FROODERUDWLRQ�EHWZHHQ�8$�DQG�.7+�LV�YHU\�\RXQJ��DQG�LW�LV�WKHUHIRUH�WRR�HDUO\�WR
HYDOXDWH�WKH�HIIHFWV�RI�6LGD�6$5(&�VXSSRUW��7KH�QHFHVVLW\�RI�D�VWURQJ�HQJLQHHULQJ�IDFXOW\�LV��KRZHYHU�
EH\RQG�DOO�GRXEW��7KH�(QJLQHHULQJ�)DFXOW\�LQ�WKH�XQLYHUVLW\�RI�$VPDUD�LV�WKH�RQO\�LQVWLWXWH�RI�KLJKHU
WHFKQLFDO�HGXFDWLRQ��,W�LV�DOUHDG\�SOD\LQJ�D�OHDGLQJ�UROH�LQ�WUDLQLQJ�RI�HQJLQHHUV��DOWKRXJK�HGXFDWLRQ�XS
WR�06F�OHYHO�KDV�QRW�\HW�EHHQ�HVWDEOLVKHG��'HJUHH�SURJUDPV�LQ�FLYLO��HOHFWULFDO�DQG�PHFKDQLFDO
HQJLQHHULQJ�ZHUH�LQWURGXFHG�LQ�WKH�DXWXPQ�RI������

��� 3RKSMRK�[SVO�ERH�JYXYVI�TPERW�

7KH�FR�RSHUDWLRQ�EHWZHHQ�8$�DQG�.7+�LV�PRGHOOHG�DIWHU�WKH�OLQNDJH�SURMHFW�EHWZHHQ�88�DQG
WKH�&ROOHJH�RI�6FLHQFH��7KH�FRPSRQHQWV�RI�WKH�FR�RSHUDWLRQ�DUH�SUHWW\�PXFK�WKH�VDPH�DV�WKRVH
RI�WKH�VFLHQFH�FR�RSHUDWLRQ�²�VWDII�GHYHORSPHQW��VWDII�VHFRQGPHQW��VXSSRUW�VHUYLFHV��FXUULFXOXP�UHYLHZ
HWF��7KH�)DFXOW\�RI�(QJLQHHULQJ�KDV�DQ�DPELWLRXV�VWDII�GHYHORSPHQW�SURJUDPPH��VHH�$SSHQGL[�����DQG
DOWKRXJK�WKH�DFWXDO�WLPLQJ�RI�VWDII�GHYHORSPHQW�LV�VRPHWLPHV�QRW�NHSW�H[DFWO\�DFFRUGLQJ�WR�SODQV��RQH
JHWV�WKH�LPSUHVVLRQ�WKDW�WKH�JRDOV�RI�WKH�IDFXOW\�ZLOO�EH�DFKLHYHG��)RU�REYLRXV�UHDVRQV�WKH�)DFXOW\�RI
(QJLQHHULQJ�LV�H[SHFWHG�WR�FRQWULEXWH�WR�SUDFWLFDO��KDQGV�RQ�VROXWLRQV�WR�WKH�WHFKQLFDO�SUREOHPV�LQ
VRFLHW\��$FFRUGLQJO\�WKHUH�DUH�VRPH�VSHFLILF�HOHPHQWV�LQ�WKH�SODQV�WKDW�DUH�QRW�VR�SURQRXQFHG�DW�WKH
&ROOHJH�RI�6FLHQFH��IRU�H[DPSOH�LQWURGXFWLRQ�RI�VKRUW�WUDLQLQJ�FRXUVHV�IRU�HQJLQHHUV�DQG�WHFKQLFLDQV
DQG�IRU�ZRUNHUV�LQ�LQGXVWU\�

7KHUH�DUH�DOVR�HQJDJHPHQWV�LQ�WKH�(ULWUHDQ�6WDQGDUGV�,QVWLWXWLRQ��FRUUHVSRQGLQJ�WR�1,67�LQ�86��DQG
LQ�SURMHFW�PDQDJHPHQW��7KH�ODWWHU�FRPSRQHQWV�KDYH�KLJK�SULRULW\�LQ�WKH�PLQLVWULHV�ZLWKLQ�WKH�WHFKQLFDO
VHFWRUV��3XEOLF�ZRUN��(QHUJ\�DQG�0LQHV��7UDQVSRUW�DQG�&RPPXQLFDWLRQ��DQG�/DQG��:DWHU�DQG
(QYLURQPHQW���'XULQJ�P\�YLVLW�WR�$VPDUD��0D\��������,�KDG�WKH�RSSRUWXQLW\�WR�VHH�WKH�RQJRLQJ�DFWLYLW\
LQ�UHQHZLQJ�ODERUDWRULHV�IRU�WKH�WKUHH�HQJLQHHULQJ�GHSDUWPHQWV��GLVFXVV�FXUULFXOD�DQG�HGXFDWLRQ�ZLWK
WKH�VWDII��DQG�DOVR�LQWHUYLHZ�VRPH�RI�WKH�VWXGHQWV�DW�ZRUN�LQ�WKH�HOHFWURQLFV�ODERUDWRU\��7KH�VWXGHQWV�DUH
DSSDUHQWO\�DZDUH�RI�WKH�GHPDQG�RI�WHFKQLFDO�FRPSHWHQFH�LQ�VRFLHW\�DQG�DUH�FRQGXFWLQJ�SURMHFW�ZRUN�RI
UHOHYDQFH�IRU�WKH�VXUURXQGLQJ�VRFLHW\�

7KH�HQJLQHHULQJ�IDFXOW\�KDV�EHHQ�YHU\�DFWLYH�LQ�GHYHORSPHQW�RI�QHZ�FXUULFXOD�IRU�WKH�%6F�GHJUHH
LQ�&LYLO�(QJLQHHULQJ��(OHFWULFDO�(QJLQHHULQJ�DQG�0HFKDQLFDO�(QJLQHHULQJ�

7KH�ILUVW�EDWFK�RI�%6F�GHJUHH�JUDGXDWHV�ZLOO�EH�RXW�IRU�ZRUN�E\�WKH�\HDU�������7KHUHIRUH��LQ�WKH�\HDU
������WKH�IDFXOW\�SODQV�WR�XQGHUWDNH�VHFWRULDO�DVVHVVPHQW�LQ�RUGHU�WR�REWDLQ�IHHGEDFN�IURP�HPSOR\HHV
DQG�JUDGXDWHV�RQ�WKH�TXDOLW\�DQG�UHOHYDQFH�RI�WKH�FXUULFXOXP��/DWHU�RQ�WKH�)DFXOW\�ZLOO�RUJDQL]H�D�ORFDO
DQG�DQ�LQWHUQDWLRQDO�ZRUNVKRS�WR�GLVFXVV�WKH�UHVXOWV�RI�WKH�DVVHVVPHQW�WKDW�ZLOO�VHUYH�WR�LQWURGXFH
QHFHVVDU\�FKDQJHV�LQ�WKH�FXUULFXOD�
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,Q�WKH�QHDU�IXWXUH�WZR�QHZ�GHSDUWPHQWV�DUH�SODQQHG�ZLWKLQ�WKH�IDFXOW\��QDPHO\�$UFKLWHFWXUH�DQG�8UEDQ
3ODQQLQJ��DQG�&KHPLFDO�(QJLQHHULQJ��UHVSHFWLYHO\��'UDIWV�RI�FXUULFXOD�IRU�WKHVH�WZR�GHSDUWPHQWV�DUH�LQ
SUHSDUDWLRQ�

7DEOH����6WXGHQW�HQUROPHQW�LQ�WKH�HQJLQHHULQJ�SURJUDPV����������²���������
%GEHIQMG�]IEV (MTPSQE

IRVSPPIH
8SXEP�RYQFIV�SJ

WXYHIRXW
+VEHYEXIH )\EQ

������� �� �� (MTPSQE

������� �� ��� (MTPSQE

������� �� ��� �� (MTPSQE

������� ��� ��� �� (MTPSQE

������� ��� ��� �� (MTPSQE�
(IKVII

������� ��� ��� ��
 (IKVII

6IQEVO 
8S�.YP]���

7DEOH����6WDII�VLWXDWLRQ�LQ�WKH�)DFXOW\�RI�(QJLQHHULQJ���������
%GEHIQMG�]IEV 'MZMP�)RKMRIIVMRK )PIGXVMGEP

)RKMRIIVMRK
1IGLERMGEP
)RKMRIIVMRK

6IQEVO

4VSJIWWSV ���4L(� ���4L(� ��4L(� )\TEXVMEXI

%WWX��4VSJ� � ���4L(� � )VMXVIER

0IGXYVIV ���17G� ���17G� ���17G� )VMXVIER

%WWX��PIGXYVIV ���17G� ���17G� ���17G� )VMXVIER

+VEH��%WWX� ���&7G� ���&7G� � )VMXVIER

0EF��8IGLR� � � ���(MTPSQE� )VMXVIER

8SXEP � � � ��

'LVFXVVLRQV�RQ�UHVHDUFK�WKHPHV�DQG�SULRULWLHV�DUH�RQJRLQJ�DW�WKH�)DFXOW\�RI�(QJLQHHULQJ�DQG�DOVR
EHWZHHQ�WKH�IDFXOW\�DQG�WKH�$VPDUD�FRPPLWWHH�DW�.7+��7KHUH�KDV�EHHQ�D�UHFHQW�LQWHUHVWLQJ�LQSXW�LQ
WKH�GLVFXVVLRQ�E\�WKH�$VPDUD�FRPPLWWHH��6HH�WKH�UHSRUW�IURP�WKHLU�YLVLW�-DQ�)HE���������DQG�²�DV�IRU�WKH
&ROOHJH�RI�6FLHQFH�²�LW�LV�REYLRXV�WKDW�WKH�FKDOOHQJH�IRU�WKH�IDFXOW\�LV�WR�FKRVH�D�IHZ�UHOHYDQW�WKHPHV�
DQG�IRFXV�LQWHUHVW�DQG�UHVRXUFHV�RQ�WKHVH�

,Q�VXPPDU\��WKHUH�LV�JRRG�KRSH�WKDW�WKH�SURJUHVV�RI�WKH�(QJLQHHULQJ�)DFXOW\�ZLOO�EH�DV�VDWLVI\LQJ�DV�WKDW
RI�WKH�&ROOHJH�RI�6FLHQFH��EXW�WKDW�LW�ZLOO�EH�PRUH�GLUHFWHG�WR�SUDFWLFDO�DQG�LPPHGLDWH�QHHGV�RI�WKH
VRFLHW\�
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� 1EREKIQIRX�ERH�EHQMRMWXVEXMSR�EX�XLI�9RMZIVWMX]
SJ�%WQEVE

$OWKRXJK�WKH�&ROOHJH�RI�6FLHQFH�DQG�²�WR�D�OHVVHU�H[WHQW�²�WKH�)DFXOW\�RI�(QJLQHHULQJ�DUH�LQ�IRFXV�RI
WKLV�UHSRUW�D�IHZ�FRPPHQWV�RQ�WKH�DGPLQLVWUDWLRQ�DQG�OHDGHUVKLS�RI�WKH�XQLYHUVLW\�ZLOO�EH�PDGH�

7KH�8$�KDV�IRU�WKH�ODVW�IRXU�\HDUV�EHHQ�RUJDQL]LQJ�PHHWLQJV�LQ�D�3URMHFW�&RRUGLQDWLQJ�&RPPLWWHH
)RUXP��3&&��ZKHUH�YLUWXDOO\�DOO�OLQNDJH�SDUWQHUV�DQG�WKH�UHVSHFWLYH�FRXQWU\�GRQRU�DJHQFLHV�DUH
UHSUHVHQWHG��7KH�3&&�LV�D�IRUXP�IRU�UHYLHZLQJ�WKH�SURMHFW�DFWLYLWLHV�DQG�SURMHFW�H[SHQGLWXUHV
RI�WKH�SUHYLRXV�DFDGHPLF�\HDU��DQG�HYDOXDWLQJ�DQG�DSSURYLQJ�WKH�RSHUDWLRQDO�SODQ�DQG�DFFRPSDQ\LQJ
EXGJH�RI�WKH�QH[W�\HDU��,W�LV�DOVR�DQ�RFFDVLRQ�IRU�SDUWQHUV��ERWK�DFDGHPLF�DQG�GRQRU�DJHQFLHV��WR
LQWHUDFW�DQG�KDUPRQL]H�DSSURDFKHV�DQG�PHWKRGV�RI�PDQDJLQJ�SURMHFWV��7KLV�3&&�SURFHVV�KDV�DVVLVWHG
WKH�8$�WR�KDUPRQL]H�DQG�UHFRQFLOH�WKH�FRRUGLQDWLRQ��PRQLWRULQJ�DQG�HYDOXDWLRQ�RI�WKH�PDQ\
DFDGHPLF�DQG�QRQ�DFDGHPLF�OLQNDJH�SURJUDPV�WKDW�KDYH�EHHQ�LPSOHPHQWHG�DV�SDUW�RI�WKH�FRUH
FDSDFLW\�EXLOGLQJ�HQGHDYRXUV��7KH�3&&�LV�RUJDQL]HG�DQG�FRRUGLQDWHG�E\�WKH�2IILFH�RI�6WUDWHJLF
3ODQQLQJ�	�,QWHUQDWLRQDO�3URMHFWV�&RRUGLQDWLRQ�

7KH�FRUH�LQVWLWXWLRQDO�FDSDFLW\�EXLOGLQJ�VWUDWHJ\�IRU�WKH�8$�EXLOGV�RQ�ERWK�DFDGHPLF�DQG�QRQ�
DFDGHPLF�OLQNDJHV�ZLWK�UHSXWDEOH�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�DEURDG��7R�GDWH�LW�KDV�QR�OHVV�WKDQ���
XQLYHUVLWLHV�LQ�$XVWUDOLD��(XURSH�DQG�WKH�86�WDNLQJ�SDUW�LQ�WKHVH�OLQNDJH�SURJUDPV��&RRUGLQDWLQJ�DQG
PRQLWRULQJ�WKH�ODWWHU�SURJUDPV�LQ�D�XQLILHG�PRGH��JURXQGHG�RQ�WKH�0DQDJHPHQW�E\�2EMHFWLYH�DQG
0DQDJHPHQW�5HSRUWLQJ�6\VWHP�WRROV�DQG�FXOPLQDWLQJ�LQ�WKH�33&��LV�WKH�XOWLPDWH�IXQFWLRQ�RI�WKH�2IILFH
RI�6WUDWHJLF�3ODQQLQJ�	�,QWHUQDWLRQDO�3URMHFWV�&RRUGLQDWLRQ��7KH�2IILFH�KDV�D�IXOOWLPH�VWDII�RI�IRXU
LQGLYLGXDOV�DQG�LV�KHDGHG�E\�DQ�H[SHULHQFHG�VWUDWHJLF�SODQQHU�

7KH�VWUXFWXUH�RI�WKH�8QLYHUVLW\�RI�$VPDUD�LV�VLPLODU�WR�WKDW�RI�XQLYHUVLWLHV�ZRUOG�ZLGH��ZLWK�D�KLHUDUFK\
WRS�GRZQ��RU�YHUWLFDO��IURP�WKH�XQLYHUVLW\�YLFH�FKDQFHOORU��SUHVLGHQW��WR�GHDQV�RI�WKH�GLIIHUHQW�IDFXOWLHV
DQG�RU�FROOHJHV�DQG�IXUWKHU�RQ�WR�GHSDUWPHQW�KHDGV�RU�KHDGV�RI�XQLWV��$W�SUHVHQW�WKHUH�GRHV�QRW�VHHP
WR�H[LVW�DQ\�HVWDEOLVKHG�SURFHGXUH�IRU�WKH�VWDII�DW�WKH�XQLYHUVLW\�LQ�VHOHFWLQJ�PHPEHUV�RI�WKH�XQLYHUVLW\
ERDUG��7KH�SUHVHQW�PRGHO�VHHPV�WR�LPSO\�WKDW�WKH�JRYHUQPHQW�VHOHFWV�WKH�XQLYHUVLW\�YLFH�FKDQFHOORU�
DQG�WKH�XQLYHUVLW\�YLFH�FKDQFHOORU�DSSRLQWV�WKH�GHDQV��7KLV�PRGHO�FRXOG�SUHVHQW�D�GLIILFXOW\��LI�WKH
SHUVRQV�LQYROYHG�DUH�QRW�FOHDU�DERXW�WKHLU�PDQGDWH�DQG�UHVSRQVLELOLWLHV��2Q�WKH�VSHFLILF�TXHVWLRQ
FRQFHUQLQJ�WKH�GHJUHH�RI�GHOHJDWLRQ�IURP�WKH�YLFH�FKDQFHOORU�WR�WKH�OHDGHUV�DW�GLIIHUHQW�OHYHOV��WKH
LQIRUPDWLRQ�ZDV�JLYHQ�WKDW�WKH�GHOHJDWLRQ�IURP�WKH�YLFH�FKDQFHOORU�WR�WKH�GHDQV�ZRUNV�LQ�SUDFWLFH�
DOWKRXJK�WKH�RUGHU�RI�GHOHJDWLRQ�ZDV�QRW�GRFXPHQWHG�

7KH�8QLYHVLW\�RI�$VPDUD�KDV�DGDSWHG�D�PDQDJHPHQW�UHSRUWLQJ�V\VWHP��´0DQDJHPHQW�E\�2EMHFWLYHµ
LQ�ZKLFK�WKH�DFWLYLWLHV�LQ�WKH�GLIIHUHQW�FROOHJHV�IDFXOWLHV�DUH�UHJLVWHUHG�DV�SURMHFWV�ZLWK�D�UHVSRQVLEOH
OHDGHU��XVXDOO\�WKH�GHDQ���DQG�GLYLGHG�LQWR�REMHFWLYHV�ZLWK�PLOHVWRQHV��WLPH�WDEOHV��SDUWLFLSDQWV�
PHWKRGRORJLHV�DQG�FRPPHQWV�H[SODQDWLRQV��)RU�HDFK�SURMHFW�DQG�ILVFDO�\HDU�DQ�DFWLYLW\�SODQ�DQG
SODQQHG�EXGJHW�DUH�JLYHQ��DQG�DW�D�ODWHU�VWDJH�WKHVH�DUH�IROORZHG�XS�E\�DFWLYLW\�DQG�ILQDQFLDO�UHSRUWV�
)URP�WKHVH�VKHHWV�LW�VKRXOG�EH�IDLUO\�HDV\�IRU�DQ�RXWVLGHU�WR�JHW�DQ�RYHUYLHZ�RI�WKH�GHYHORSPHQW�RI�HDFK
FROOHJH�DQG�RU�IDFXOW\�

$W�WKH�FROOHJH�IDFXOW\�DQG�GHSDUWPHQW�OHYHOV�WKH�DGPLQLVWUDWLRQ�VHHPV�OHVV�GHYHORSHG��IRU�H[DPSOH
VHFRQGDQWV�IURP�DEURDG�DUH�VRPHWLPHV�IUXVWUDWHG�RYHU�WKH�GLIILFXOWLHV�LQ�SXUFKDVLQJ�VLPSOH
PDLQWHQDQFH�HTXLSPHQW��7KH�XQLYHUVLW\�OHDGHUV�DUH��KRZHYHU��DZDUH�RI�WKHVH�SUREOHPV�DQG�DUH
ZRUNLQJ�WRZDUGV�JUHDWHU�HIILFLHQF\�LQ�WKH�GDLO\�PDQDJHPHQW�RI�GHSDUWPHQWV��,Q�WKLV�FRQWH[W�WKH
TXHVWLRQ�DOVR�DULVHV�ZKHWKHU�VWDII�LQYROYHG�LQ�DFFRXQWLQJ��SXUFKDVLQJ�DQG�RWKHU�DGPLQLVWUDWLRQ�KDV
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WUDLQLQJ�RSSRUWXQLWLHV��,�UHDOLVH�WKDW�VXFK�DFWLYLWLHV�FRVW�PRQH\��EXW�WKH�LQFUHDVHG�HIILFLHQF\�LQ�GHDOLQJ
ZLWK�GLIIHUHQW�PDWWHUV�PD\�ZHOO�SD\�RII�LQ�WKH�ORQJ�UXQ��)URP�WKH�SRLQW�RI�YLHZ�RI�WKH�6LGD�6$5(&
DGPLQLVWUDWLRQ�LW�ZRXOG�EH�YDOXDEOH�LI�DW�OHDVW�RQH�RU�D�IHZ�SHUVRQV�LQ�WKH�DGPLQLVWUDWLYH�VWDII
�UHVSRQVLEOH�IRU�DFFRXQWLQJ�DQG�UHSRUWLQJ��FRXOG�VSHQG�VRPH�WLPH�LQ�6ZHGHQ��7KHUH�WKH\�FRXOG�JHW
ILUVW�KDQG�LQIRUPDWLRQ�RQ�URXWLQHV�DQG�H[SHFWDWLRQV�IURP�WKH�6$5(&�6LGD�DGPLQLVWUDWLRQ�

,Q�FROOHJHV�IDFXOWLHV�GHGLFDWHG�WR�HGXFDWLRQ�DQG�UHVHDUFK�LQ�VFLHQFH�DQG�HQJLQHHULQJ�WKH�H[LVWHQFH
RI�DGHTXDWH�WHFKQLFDO�LQIUDVWUXFWXUH�LV�D�NH\�LVVXH��7KXV�LW�LV�RI�YLWDO�LQWHUHVW�WR�KDYH�PHFKDQLFDO
DQG�HOHFWULFDO�HOHFWURQLF�ZRUNVKRSV��ZKLFK�FDQ�DVVLVW�WKH�WHDFKHUV�DQG�VFLHQWLVWV�LQ�SXUFKDVLQJ
DQG�PDLQWHQDQFH�RI�VSHFLDOLVHG�HTXLSPHQW��7KH�OHDGHUV�DQG�VWDII�DW�8$�DUH�KLJKO\�DZDUH�RI�WKLV�
$FFRUGLQJO\�D�XQLYHUVLW\�ZRUNVKRS�KDV�EHHQ�HVWDEOLVKHG��DQG�VRPH�RI�WKH�VWDII�LV�VHQW�IRU�WUDLQLQJ
DEURDG��+RZHYHU��WKH�GHPDQGV�DUH�DW�SUHVHQW�PXFK�KLJKHU�WKDQ�WKH�SRVVLELOLWLHV��DQG�GXULQJ�P\�YLVLW
WR�8$�WKHUH�ZDV�VRPH�HTXLSPHQW�LQ�QHHG�RI�UHSDLU��ZKLFK�FRXOG�QRW�EH�DWWHQGHG�WR��0DQ\�GLIILFXOWLHV
DOVR�DULVH�ZKHQ�WKH�VWDII�EX\�HTXLSPHQW�DQG�RU�VSDUH�SDUWV�IURP�FRPSDQLHV�LQ�WKH�ZHVW��7KHUH�DUH
RIWHQ�ORQJ�WLPH�GHOD\V��DQG�LQ�VRPH�FDVHV�WKH�RUGHUHG�LQVWUXPHQWV�DUH�QRW�ZRUNLQJ�SURSHUO\�ZKHQ�WKH\
DUULYH�LQ�$VPDUD�GXH�WR�PLVVLQJ�VSDUH�SDUWV�GHWDLOV�RU�ODFN�RI�SURSHUO\�ZULWWHQ�PDQXDOV��²�7R�JHW�D
SURSHUO\�IXQFWLRQLQJ�ZRUNVKRS�ZRXOG�UHTXLUH�D�PDMRU�HIIRUW�IURP�WKH�XQLYHUVLW\�DQG�D�FKDQJH�RI
DWWLWXGH�IURP�WKH�SDUW�RI�WKH�ILUPV�LQ�WKH�ZHVW��,�WKHUHIRUH�VHH�WKLV�ODFN�RI�VXSSRUW�IURP�ZHVWHUQ
FRPSDQLHV�DQG�WKH�ODFN�RI�GHDOHUV�DQG�EXVLQHVV�SHRSOH�GHDOLQJ�ZLWK�HTXLSPHQW�LQVLGH�WKH�FRXQWU\�DV
UHDO�ERWWOHQHFNV�LQ�LQFUHDVLQJ�HIILFLHQF\�LQ�UHVHDUFK�DQG�HGXFDWLRQ�

,Q�WKH�SURJUDP�IRU�VWDII�GHYHORSPHQW�LQ�3K'�WUDLQLQJ�DW�88�,�KDG�H[SHFWHG�WR�ILQG�VRPH�3K'�FRXUVHV
ZKLFK�FRXOG�VXSSRUW�WKH�DFDGHPLFLDQV�LQ�WKHLU�DGPLQLVWUDWLYH�DQG�OHDGHUVKLS�UROHV�ZKHQ�WKH\�UHWXUQ�WR
$VPDUD��7KHUH�GLG�QRW�VHHP�WR�EH�DQ\�3K'�FRXUVHV�RI�WKLV�FKDUDFWHU�RIIHUHG�WR�WKH�VWXGHQWV��KRZHYHU�
0\�UHFRPPHQGDWLRQ�WR�8$�LV�WR�KDYH�DQ�DFWLYH�DWWLWXGH�WR�WKH�SDFNDJH�RI�FRXUVHV��ZKLFK�DUH�SDUW�RI
WKH�3K'�FXUULFXOD��,�DP�VXUH�WKDW�WKH�$VPDUD�FRPPLWWHH�DW�88�ZRXOG�KDYH�ZHOFRPHG�LQLWLDWLYHV�LQ
WKLV�GLUHFWLRQ�
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� )ZEPYEXMSR�SJ�YRHIVKVEHYEXI�IHYGEXMSR

)URP�WKH�WDEOHV�TXRWHG�DERYH��7DEOH���DQG����LW�LV�HYLGHQW�WKDW�WKHUH�LV�DQ�LQFUHDVLQJ�QXPEHU�RI
XQGHUJUDGXDWH�VWXGHQWV��$ERXW�����RI�WKH�VWXGHQWV�XVXDOO\�SDVV�H[DPLQDWLRQ�RQ�VSHFLILF�FRXUVHV��7KLV
PXVW�EH�UHJDUGHG�DV�VDWLVIDFWRU\�DFKLHYHPHQWV�IURP�D�TXDQWLWDWLYH�SRLQW�RI�YLHZ��²�(IIRUWV�PDGH�WR�UDLVH
WKH�TXDOLW\�RI�WHDFKLQJ��IRU�H[DPSOH�GHYHORSPHQW�RI�WKH�OLEUDU\�DQG�WKH�ODERUDWRULHV��06F�DQG�3K'
HGXFDWLRQ�RI�WKH�VWDII��FRQWLQXRXV�GHYHORSPHQW�RI�FXUULFXOD�DQG�WKH�LQWURGXFWLRQ�RI�QHZ�HGXFDWLRQDO
SURJUDPV�DUH�DOVR�YHU\�SRVLWLYH�DFKLHYHPHQWV�

1HHGOHVV�WR�VD\�WKH�XQGHUJUDGXDWH�HGXFDWLRQ�LV�DOVR�YHU\�FRVW�HIIHFWLYH��DV�PHDVXUHG�E\�6ZHGLVK
VWDQGDUGV��7R�HGXFDWH�IRU�RQH�\HDU�������������WKH�DSSUR[LPDWHO\������VWXGHQWV�WDNLQJ�SDUW�LQ�WKH
6FLHQFH�DQG�(QJLQHHULQJ�SURJUDPV��7DEOHV���DQG����ZRXOG�JLYH�UHVRXUFHV�LQ�WKH�UDQJH�RI���²���06(.
LQ�6ZHGHQ�

'XULQJ�WKH�FRXUVH�RI�WKH�HYDOXDWLRQ�,�KDYH�KDG�WKH�RSSRUWXQLW\�WR�UHDG�D�QXPEHU�RI�UHSRUWV�IURP
VHFRQGDQWV�IURP������WR�������UHSUHVHQWLQJ�GLIIHUHQW�SURJUDPV�LQ�WKH�&ROOHJH�RI�6FLHQFH��*HQHUDO
REVHUYDWLRQV�FRPPHQWV�PDGH�E\�WKH�VHFRQGDQWV�ZKLFK�KDYH�DOVR�EHHQ�H[SUHVVHG�LQ�P\�GLVFXVVLRQV
ZLWK�WKH�$VPDUD�FRPPLWWHHV�LQ�8SSVDOD�8QLYHUVLW\�DQG�DW�.7+�DUH�

� 7KH�PRVW�RYHUULGLQJ�SUREOHPV�DUH�WKH�ODFN�RI�DFFHVV�WR�,QWHUQHW��DQG�DOVR�DQ�LQHUWLD�LQ�WKH�V\VWHPV
IRU�H�PDLO��SRVW��GHOLYHU\�RI�HTXLSPHQW�HWF��7KHUH�DOVR�VHHPV�WR�EH�ODFN�RI�LQIUDVWUXFWXUH�DVVLVWDQFH
IRU�WKH�WHDFKHUV�DW�WKH�GHSDUWPHQW�OHYHO�

� 7KH�DYDLODELOLW\�RI�WH[WERRNV�KDV�LQFUHDVHG�GXULQJ�ODWHU�\HDUV��EXW�WKHUH�LV�VWLOO�D�FHUWDLQ�VKRUWDJH�RI
JRRG��PRGHUQ�WH[WERRNV��7KH�SUHVHQW�WDUJHW�LV�WR�KDYH�RQH�ERRN�SHU�WZR�VWXGHQWV�DW�WKH�HQG�RI�WKH
\HDU��$�ORQJ�WHUP�JRDO�ZRXOG�EH�WR�KDYH�RQH�ERRN�IRU�HDFK�VWXGHQW�

� $OWKRXJK�WKH�DFFHVV�WR�ODERUDWRU\�HTXLSPHQW�DQG�HTXLSPHQW�IRU�PDNLQJ�FODVVURRP�H[SHULPHQWV
KDV�LPSURYHG�GXULQJ�ODWHU�\HDUV��WKHUH�LV�D�QHHG�IRU�LPSURYHPHQW�

� 7KH�VWXGHQWV�DUH�YHU\�GHGLFDWHG��KDUG�ZRUNLQJ�DQG�HQWKXVLDVWLF�DERXW�WKHLU�VWXGLHV�

� 7KH�VWXGHQWV�DUH�DOVR�KLJKO\�GHGLFDWHG�WR�GHYHORS�WKHLU�FRXQWU\�

� 7KH�FODVVHV�DUH�ODUJH�LQ�WKH�OHFWXUHV��ZKLFK�GHFUHDVHV�WKH�FKDQFH�WR�LQGLYLGXDOLVH�WKH�WHDFKLQJ�

� 7KH�VWXGHQWV�H[SHFW�WR�EH�´ERWWOH�IHGµ�ZLWK�IDFWV�DQG�ILJXUHV�DQG�KDYH�WRR�OLWWOH�FKDQFH�WR�H[HUFLVH
FULWLFDO�WKLQNLQJ�

� 0RVW�VWXGHQWV�DUH�WRR�FRQFHQWUDWHG�RQ�WKH�UHVXOWV�RI�WKH�H[DPLQDWLRQV��DQG��EHFDXVH�RI
FRPSHWLWLRQ��WKH\�KDYH�WRR�OLWWOH�PRWLYDWLRQ�WR�KHOS�HDFK�RWKHU�GXULQJ�WKH�FRXUVHV�

� 7KH�FRPPXQLFDWLRQ�EHWZHHQ�WKH�WHDFKHUV�LV�QRW�LGHDO��SUREDEO\�GXH�WR�WRR�PXFK�ZRUN���)RU
H[DPSOH��D�UHIHUHQFH�ILOH�IRU�HDFK�FRXUVH�VKRXOG�EH�XVHIXO��FRQWDLQLQJ�WKH�ODWHVW�FRXUVH�RXWOLQH�
ODERUDWRU\�PDQXDOV��KDQGRXWV��OHFWXUH�QRWHV��H[DP�TXHVWLRQV��VDIHW\�JXLGHOLQHV�DQG�FRPPHQWV�RQ
H[SHULHQFHV�DQG�VXJJHVWLRQV�RQ�LPSURYHPHQWV���7KH�WHDFKHUV�VKRXOG�DOVR�EH�HQFRXUDJHG�WR
LQFUHDVH�WKH�DPRXQW�RI�WHDP�ZRUN�RQ�D�SURJUDP��DQG�WKXV�WDNH�SDUW�RI�HDFK�RWKHUV�H[SHULHQFHV�

7KH�RYHUDOO�LPSUHVVLRQ�LV�WKDW�WKH�VHFRQGDQWV�KDYH�GRQH�DQ�H[FHOOHQW�ZRUN��DQG�WKDW�WKHLU�REVHUYDWLRQV
DOVR�DUH�RI�JUHDW�YDOXH�IRU�6LGD�6$5(&��VLQFH�WKH\�IXQFWLRQ�DV�D�NLQG�RI�LQGHSHQGHQW�REVHUYHUV�DW�WKH
JUDVV�URRW�OHYHO��7KHLU�UHSRUWV�DQG�FRPPHQWV�FDQ�WKXV�DFWLYHO\�VWLPXODWH�DQ�RQJRLQJ�GLVFXVVLRQ�ZLWKLQ
WKH�XQLYHUVLW\�FRQFHUQLQJ�WKH�IXWXUH�GHYHORSPHQW�RI�8$��7KHLU�UROH��PLJKW�KRZHYHU��LQ�WKH�IXWXUH



7MHE
W�7944368�83�8,)�92-:)67-8=�3*�%71%6%��)6-86)%��'300)+)�3*�7'-)2')�%2(�*%'908=�3*�)2+-2))6-2+�r�7MHE�):%09%8-32��������

EHFRPH�VRPHZKDW�GLIIHUHQW��LI�WKH\�DUH�SDUW�RI�D�FROODERUDWLQJ�WHDP�LQ�D�UHVHDUFK�SURMHFW��7KH\�FDQ
WKHQ�GR�SULPDU\�HGXFDWLRQ�DV�ZHOO�DV�EH�DGYLVRU\�DW�06F�DQG�3K'�OHYHOV��)XUWKHUPRUH��,�UHFRPPHQG
WKDW�WLPH�SHULRGV�IRU�VHFRQGDQWV�DUH�PDGH�PRUH�IOH[LEOH�GHSHQGHQW�RQ�WKHLU�RWKHU�GXWLHV�LQ�6ZHGHQ�DQG
LQWHUQDWLRQDOO\��,I�PRUH�IOH[LELOLW\�LV�LQWURGXFHG�²�ZLWKLQ�D�IUDPHZRUN�RI�SODQQLQJ�PDGH�LQ�JRRG�WLPH�²
LW�VKRXOG�EH�SRVVLEOH�WR�EHQHILW�IURP�VHFRQGDQWV�DOVR�LQ�UHVSHFW�WR�GHYHORSLQJ�DQG�JLYLQJ�FRXUVHV�DW
PRUH�DGYDQFHG�OHYHOV��IRU�H[DPSOH�06F�DQG�3K'��



7MHE
W�7944368�83�8,)�92-:)67-8=�3*�%71%6%��)6-86)%��'300)+)�3*�7'-)2')�%2(�*%'908=�3*�)2+-2))6-2+�r�7MHE�):%09%8-32������ ��

� )ZEPYEXMSR�SJ�6IWIEVGL�ERH�4L(�)HYGEXMSR

��� %QFMXMSRW�ERH�KSEPW�MR�VIWIEVGL�EX�XLI�9RMZIVWMX]�SJ�%WQEVE�

7KH�NH\�FRQFHSWV�LQ�GHYHORSLQJ�WKH�8QLYHUVLW\�RI�$VPDUD�DUH�TXDOLW\��UHOHYDQFH�DQG�VXVWDLQDELOLW\��7KHVH
FRQFHSWV�DSSO\�WR�HGXFDWLRQ��UHVHDUFK�DQG�WR�WKH�XQLYHUVLW\�DGPLQLVWUDWLRQ�DQG�RUJDQLVDWLRQ�DV�D�ZKROH�
:KHQ�DVVHVVLQJ�WKH�UHVHDUFK�DFWLYLWLHV�,�ZLOO�GLVFXVV�WKHVH�DJDLQVW�WKH�EDFNJURXQG�RI�WKH�WKUHH�NH\
FRQFHSWV�

7KH�UHVHDUFK�DUHDV�JLYHQ�SULRULW\�E\�WKH�8QLYHUVLW\�DQG�&ROOHJH�RI�6FLHQFH�DUH�LQWHUGLVFLSOLQDU\�DQG
UHOHYDQW�IRU�WKH�FRXQWU\��QDPHO\�

• 0(',&,1$/�3/$176

• 0$7(5,$/�6&,(1&(

• *(23+<6,&6

6LQFH�WKHVH�WKUHH�DUHDV�DUH�EURDG�WKH�IXWXUH�WDVN�ZLOO�EH�WR�IRFXV�RQ�VSHFLILF�SUREOHPV�ZLWKLQ�WKHVH
DUHDV��7KHUH�DUH��KRZHYHU��RWKHU�KLJKO\�UHOHYDQW�DUHDV�IRU�(ULWUHD�EHVLGHV�WKH�RQHV�PHQWLRQHG�
IRU�H[DPSOH�GHYHORSPHQW�RI�VXVWDLQDEOH�HQHUJ\�V\VWHPV��LQFOXGLQJ�VRODU�HOHFWULFLW\�DQG�KHDWLQJ��
PDQDJHPHQW�DQG�GHYHORSPHQW�RI�ZDWHU�UHVRXUFHV��PDULQH�VFLHQFHV��WUDQVSRUW�DQG�FRPPXQLFDWLRQV�DQG
IRRG�UHVRXUFHV��7KHVH�LQFOXGH�5	'�DOVR�DW�(QJLQHHULQJ�DQG�RWKHU�IDFXOWLHV�

7R�HGXFDWH�D�VFKRODU�LQ�LQWHUGLVFLSOLQDU\�VFLHQFH�LV�QRW�HDV\��DQG�WKHUH�DUH�UDWKHU�IHZ�PRGHOV�IRU�GRLQJ
WKLV��$VPDUD�8QLYHUVLW\�KDV�RUJDQLVHG�LWV�GHSDUWPHQWV�ZLWKLQ�WKH�6FLHQFH�&ROOHJH�LQ�EDVLF�VFLHQFHV�
%LRORJ\��&KHPLVWU\��3K\VLFV��(DUWK�6FLHQFHV��&RPSXWHU�6FLHQFH��0DWKHPDWLFV�HWF��LQ�D�IDVKLRQ�WKDW�LV
VLPLODU�WR�WKDW�RI�PRVW�ODUJH�ZHVWHUQ�XQLYHUVLWLHV��:LWK�UHIHUHQFH�WR�DSSHQGLFHV������DQG����LW�LV�DOVR
VHHQ�WKDW�WKH�LGHQWLW\�RI�WKH�VFKRODUV�DQG�WKHLU�3K'�WKHVLV�ZRUN�UHIHUV�WR�WKH�WUDGLWLRQDO�V\VWHP�

7KH�H[SHFWHG�FRPSHWHQFH�RI�D�SHUVRQ�ZRUNLQJ�LQ�DQ�LQWHUGLVFLSOLQDU\�DUHD�LV�WKDW�KH�VKH�VKRXOG�KDYH
DW�OHDVW�GRXEOH�FRPSHWHQFH��QDPHO\�WR�KDYH�RQH�VWURQJ�ILHOG�RI�VSHFLDOLVDWLRQ�DQG�DOVR�KDYH�D�EURDG
NQRZOHGJH�ZLWKLQ�WKH�LQWHUGLVFLSOLQDU\�RU�DSSOLHG�DUHD�LQ�IRFXV��,Q�HQYLURQPHQWDO�VFLHQFHV�VXFK�SHUVRQV
DUH�QDPHG�´7�SHUVRQVµ�DV�DQ�LOOXVWUDWLRQ�RI�ERWK�ZLGWK�DQG�GHSWK��7KH�EDODQFH�EHWZHHQ�WKHVH�WZR
GHPDQGV�LV�QRW�DOZD\V�HDV\�

&KDQJHV�LQ�WKH�VRFLHW\�DW�ODUJH�DOVR�DFW�WR�VWUHQJWKHQ�WKH�GHPDQGV�IRU�HGXFDWLRQ�WKDW�FRPELQHV
VSHFLDOLVDWLRQ�ZLWK�EURDGHU�NQRZOHGJH�ZLWKLQ�WKH�SUREOHP�DUHDV��7KXV��WRGD\�VXEMHFWV�OLNH�´FRPSOH[
V\VWHPVµ��´V\VWHPV�DQDO\VLVµ�HWF�DUH�NH\�FRQFHSWV�²�DQG�WKH�UHDOLW\�EHKLQG�LV�WKDW�KXPDQNLQG�WR�VRPH
H[WHQW�KDV�OHIW�WKH�´UHGXFWLRQLVWµ�SKLORVRSK\�DQG�UHDOLVHG�WKDW�WKH�ZRUOG�DW�ODUJH�FRQVLVWV�RI�FRPSOH[
DQG�LQWHUDFWLQJ�V\VWHPV��EH�LW�HFRV\VWHPV��WUDQVSRUW��RU�FRPPXQLFDWLRQ�V\VWHPV�RU�VRFLHWLHV��,Q
FRQFOXVLRQ��,�VHH�D�FKDOOHQJH�IRU�WKH�DFDGHPLF�OHDGHUVKLS�LQ�WKH�8QLYHUVLW\�RI�$VPDUD�WR�DGGUHVV�WKH
FRPSOH[LW\�SUREOHP�LQ�XQGHUJUDGXDWH�DV�ZHOO�DV�3K'�HGXFDWLRQ�

��� 7XEJJ�HIZIPSTQIRX�ERH�4L(�IHYGEXMSR�

$V�QRWHG�LQ�WKH�SUHFHGLQJ�SDUDJUDSKV�D�PDMRU�HIIRUW�DQG�D�ODUJH�SURSRUWLRQ�RI�WKH�6LGD�6$5(&
PRQH\�KDYH�EHHQ�GLUHFWHG�WRZDUGV�GHYHORSLQJ�WKH�TXDOLILFDWLRQV�RI�WKH�VWDII�LQ�FORVH�FR�RSHUDWLRQ�ZLWK
88�DQG�²�UHFHQWO\�²�ZLWK�.7+�
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,Q�RUGHU�WR�EH�DFTXDLQWHG�ZLWK�DQG�WR�DVVHVV�WKH�TXDOLW\�RI�WKH�VFLHQWLILF�ZRUN�GRQH�E\�WKH�VWDII�LQ�WKHLU
3K'�WUDLQLQJ�LQ�8SSVDOD�8QLYHUVLW\�,�KDYH�REWDLQHG�IRXU�3K'�WKHVHV��D�IHZ�OLFHQWLDWH�DQG�06F�WKHVHV�
DQG�D�QXPEHU�RI�SXEOLVKHG�VFLHQWLILF�SDSHUV�IRU�UHYLHZ��7KH\�KDYH�DOO�EHHQ�LQWHUHVWLQJ�WR�UHDG��DQG�,
WKLQN�WKDW�ERWK�WKH�8QLYHUVLW\�RI�$VPDUD�DQG�8SSVDOD�8QLYHUVLW\�GHVHUYH�FUHGLW�IRU�VXSSRUWLQJ�WKLV
UHVHDUFK��$�OLVW�RI�SXEOLFDWLRQV�IURP������WR�WKH�SUHVHQW�\HDU�LV�VKRZQ�LQ�$SSHQGL[�����7KH�QXPEHU�RI
SXEOLFDWLRQV�HDFK�\HDU��ERRNV��UHIHUHHG�SDSHUV�HWF��LV�VKRZQ�LQ�ILJXUH���

4YFPMGEXMSRW�MR�XLI�'SPPIKI�SJ�7GMIRGI�����r����
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)LJXUH����3URGXFWLYLW\�DW�WKH�&ROOHJH�RI�6FLHQFH�DV�PHDVXUHG�LQ�QXPEHU�RI�PRQRJUDSKV��ERRNV�DQG�UHIHUHHG
VFLHQWLILF�SXEOLFDWLRQV��6HH�$SSHQGL[����IRU�DXWKRUV�DQG�WLWOHV��

,�KDYH�DOVR�EHHQ�VXSSOLHG�ZLWK�´SURJUHVV�UHSRUWVµ�FRQFHUQLQJ�WKH�3K'�VWXGHQWV�LQ�WUDLQLQJ��2FWREHU
�������7KH�JHQHUDO�LPSUHVVLRQ�LV�WKDW�WKH�VWXGHQWV�KDYH�GHYRWHG�PXFK�WLPH�WR�FRXUVH�ZRUN�GXULQJ�WKH
ILUVW�\HDU�V���DQG�LW�LV�UHDOO\�GLIILFXOW�WR�VHH�WKURXJK�WKH�SURGXFWLYLW\�FRQFHUQLQJ�VFLHQWLILF�SDSHUV�LQ�WKH
ILUVW�SHULRG�RI�WKHLU�VWD\�LQ�6ZHGHQ��2Q�WKH�RWKHU�KDQG�LW�LV�IDLUO\�QRUPDO�²�DOVR�IRU�6ZHGLVK�3K'
VWXGHQWV�²�WKDW�LW�WDNHV�VRPH�WLPH�WR�SURGXFH�WKH�ILUVW�VFLHQWLILF�SXEOLFDWLRQV��EXW�ZKHQ�WKH�GLVVHUWDWLRQ
FRPHV�FORVHU�LQ�WLPH�WKH�SXEOLFDWLRQ�UDWH�XVXDOO\�LQFUHDVHV�FRQVLGHUDEO\��7KXV�RQH�FDQ�IRUHVHH�DQ
LQFUHDVH�LQ�WKH�SURGXFWLYLW\�GXULQJ�WKH�FRPLQJ�\HDUV�

$V�IDU�DV�,�FDQ�MXGJH�WKH�3K'�WUDLQLQJ�RI�WKH�(ULWUHDQ�VWDII�LQ�6ZHGHQ�LV�VLPLODU�WR�WKDW�IRU�WKH�6ZHGLVK
3K'V��ZLWK�VWURQJ�GLVFLSOLQDU\�VSHFLDOLVDWLRQ��7KLV�LV�DQ�DGYDQWDJH�ZKHQ�WKH�VWDII�UHWXUQV�WR�WKH
8QLYHUVLW\�RI�$VPDUD��SURYLGHG�WKDW�WKH\�ZLOO�FRQWLQXH�WR�GR�UHVHDUFK�LQ�D�UDWKHU�QDUURZ�GLVFLSOLQH
DQG�WKDW�WKH\�ZLOO�WHDFK�FRXUVHV�ZLWKLQ�WKHLU�VSHFLDOLW\��2Q�WKH�RWKHU�KDQG��WKH�GHPDQGV�RQ�WKH�VWDII
LQ�$VPDUD�ZLOO�SUREDEO\�EH�GLIIHUHQW�IURP�WKRVH�RQ�VWDII�LQ�6ZHGHQ��7KH�WHDFKLQJ�VLWXDWLRQ�LV�PRUH
GLIILFXOW�LQ�$VPDUD��ZLWK�UHODWLYHO\�IHZHU�XQLYHUVLW\�WHDFKHUV��ODUJHU�JURXSV�RI�VWXGHQWV��OHVV�DFFHVV�WR�,7�
OLEUDU\�UHVRXUFHV�DQG�LQVWUXPHQWDWLRQ�	HTXLSPHQW��7KXV��WKH�UHWXUQLQJ�VWDII�VKRXOG�EH�SUHSDUHG�WR
WHDFK�RYHU�D�ZLGHU�ILHOG�WKDQ�WKHLU�UHVHDUFK�ZRUN�FRYHUV��IRU�H[DPSOH�D�VSHFLDOLVW�LQ�RQH�ILHOG�RI�WKH
EDVLF�GLVFLSOLQHV�LV�H[SHFWHG�WR�EH�DEOH�WR�WHDFK�DOO�FRXUVHV�LQ�KLV�KHU�GLVFLSOLQH�XS�WR�PDVWHUV�OHYHO�
:LWKLQ�WKH�IUDPHZRUN�RI�WKH�SULRULWLVHG�DUHDV�WKH�VWDII�DUH�DOVR�H[SHFWHG�WR�EH�DEOH�WR�FRPPXQLFDWH�DQG
FRQGXFW�MRLQW�UHVHDUFK�DFURVV�SUHVHQW�GLVFLSOLQH�ERXQGDULHV��,W�LV�QRW�HYLGHQW�IURP�WKH�OLVWV�RI�FRXUVHV
SUHVHQWHG�LQ�WKH�´SURJUHVV�UHSRUWVµ�WKDW�DQ\�WUDLQLQJ�LQ�LQWHUGLVFLSOLQDU\�ZRUN�RU�LQ�SURMHFW
PDQDJHPHQW�KDV�EHHQ�FRQGXFWHG��²�7KH�VLWXDWLRQ�LV�VRPHZKDW�GLIIHUHQW�IRU�WKH�3K'�VWXGHQWV�DW�.7+�
VLQFH�WKH�HQJLQHHULQJ�IDFXOW\�XVXDOO\�LV�PRUH�LQWHUGLVFLSOLQDU\�DQG�GHDOV�ZLWK�FRPSOH[�V\VWHPV�DQG
VWUXFWXUHV��IRU�H[DPSOH�XUEDQ�SODQQLQJ�DQG�FRQVWUXFWLRQ��ZDVWH�DQG�ZDVWH�ZDWHU�WUHDWPHQW��HOHFWULFLW\
V\VWHPV�HWF��
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$�SUREOHP�UHODWHG�WR�WKH�UHVHDUFK�ZLWKLQ�WKH�WUDGLWLRQDO�GLVFLSOLQHV�LV�WKH�ODFN�RI�´VDQGZLFKµ�3K'V�LQ
WKH�SUHVHQW�FRQFHSW��,W�VHHPV�WKDW�²�ZLWK�D�IHZ�H[FHSWLRQV�²�D�VPDOO�DPRXQW�RI�WKH�UHVHDUFK�ZRUN�GRQH
E\�WKH�VWDII�KDV�DFWXDOO\�EHHQ�SHUIRUPHG�LQ�(ULWUHD��7KXV��LW�LV�UHOHYDQW�WR�DVN�ZKHWKHU�LW�ZLOO�EH�SRVVLEOH
IRU�WKH�VWDII�UHWXUQLQJ�WR�WKH�8QLYHUVLW\�RI�$VPDUD�WR�FRQGXFW�UHVHDUFK�ZLWKLQ�WKHLU�SUHVHQW�DUHDV�RI
FRPSHWHQFH��²�7KHUH�PD\�EH�PDQ\�UHDVRQV�ZK\�WKLV�SRVHV�GLIILFXOWLHV��IRU�H[DPSOH�ODFN�RI
LQVWUXPHQWDWLRQ��LQIUDVWUXFWXUH�HWF�DW�8$��EXW�LW�PD\�DOVR�EH�WKH�FKRLFH�RI�VSHFLDOLVDWLRQ�DQG�UHVHDUFK
SUREOHP�ZKLFK�LV�GLIILFXOW�WR�UHDOLVH�ZLWK�WKH�IDFLOLWLHV�DW�KDQG�LQ�8$�

7KXV�LW�LV�UHOHYDQW�WR�DVN�DERXW�WKH�SURFHGXUH�RI�UHFUXLWLQJ�3K'V�WR�WKH�GLIIHUHQW�UHVHDUFK�ILHOGV�
,�KDYH�QRW�JRW�D�FOHDU�SLFWXUH�RI�KRZ�WKH�ILHOG�RI�VSHFLDOLVDWLRQ�KDV�EHHQ�FKRVHQ�DQG�WR�ZKDW�H[WHQW
LW�PHHWV�WKH�H[SHFWDWLRQV�RI�8$�DQG�LV�UHOHYDQW�IRU�WKH�SULRULWLVHG�DUHDV�PHQWLRQHG�DERYH��,Q�RUGHU�WR
JHW�D�WUDQVSDUHQW�V\VWHP�IRU�KRZ�WKLV�FDQ�EH�GRQH�,�VXJJHVW�D�SURFHGXUH�LQ�ZKLFK�WKH�FKRLFH�RI�UHVHDUFK
SUREOHP�IRU�WKH�LQGLYLGXDO�UHVHDUFKHU�LV�PDGH�LQ�D�MRLQW�GHFLVLRQ�E\�WKH�WKUHH�SDUWLHV����WKH�3K'
VWXGHQW�����UHSUHVHQWDWLYHV�IRU�8$�DQG����88�RU�.7+��WR�HQVXUH�PD[LPXP�VXSSRUW�IRU�WKH�3K'
VWXGHQW��DQG�DOVR�WR�HQVXUH�WKDW�WKH�WKUHH�FULWHULD�RI�TXDOLW\��UHOHYDQFH�DQG�VXVWDLQDELOLW\�DUH�IXOILOOHG�
)XUWKHUPRUH��WKH�FKRLFH�RI�3K'�VWXGHQW�DQG�WKH�UHVHDUFK�WDVN�VKRXOG�EH�PDGH�DW�OHDVW�KDOI�D�\HDU
EHIRUH�FRPLQJ�WR�6ZHGHQ��7KH�VXSHUYLVRUV�RI�WKH�WKHVLV�ZRUN�VKRXOG�DV�IDU�DV�SRVVLEOH�FRPH�IURP�WKH
KRVW�LQVWLWXWLRQ�LQ�6ZHGHQ�DV�ZHOO�DV�IURP�8$��7KLV�ZLOO�IDFLOLWDWH�WKH�´VDQGZLFKLQJµ�RI�WKH�VWXGHQWV�
DQG�DOVR�VWLPXODWH�FR�RSHUDWLRQ�EHWZHHQ�UHOHYDQW�UHVHDUFK�JURXSV�LQ�$VPDUD�DQG�8SSVDOD�6WRFNKROP�

,�KDYH�JRW�WKH�LPSUHVVLRQ�WKDW�GXULQJ�WKH�SDVW�SHULRG�WKH�3K'�VWXGHQWV�KDYH�EHHQ�UHFUXLWHG�LQWR�D
VXLWDEOH�UHVHDUFK�JURXS��DQG�WKDW�LW�LV�QRW�DOZD\V�VR�WKDW�D�FRUUHVSRQGLQJ�UHVHDUFK�DFWLYLW\�H[LVWV�RU�LV
SODQQHG�LQ�8$��7KH�DJUHHPHQWV�EHWZHHQ�8$�DQG�88�UHVSHFWLYHO\�.7+�KDYH�EHHQ�PDGH�DW�WKH
XQLYHUVLW\�OHYHO��)XUWKHUPRUH�,�JHW�WKH�LPSUHVVLRQ�WKDW�WKH�3K'V�DUH�UDWKHU�´ORQHO\µ�ZLWKLQ�WKHLU
VSHFLDOLVDWLRQ�ZKHQ�WKH\�UHWXUQ�EDFN�WR�8$��7KXV��WKHUH�LV�D�TXHVWLRQ�FRQFHUQLQJ�ZKHWKHU�WLPH�KDV
FRPH�WR�VWLPXODWH�WKH�FR�RSHUDWLRQ�EHWZHHQ�UHVHDUFK�JURXSV�FRQVLVWLQJ�RI�H[SHULHQFHG�UHVHDUFKHUV
DQG�3K'�VWXGHQWV�DW�WKH�KRVW�LQVWLWXWLRQ�LQ�6ZHGHQ�DV�ZHOO�DV�LQ�$VPDUD��&R�RSHUDWLRQ�EHWZHHQ
UHVHDUFK�JURXSV�ZRXOG�IDFLOLWDWH�WKH�UHFUXLWPHQW�RI�VHFRQGDQWV�ZLWK�WKH�GHVLUHG�FRPSHWHQFH�DQG�DOVR
PDNH�SRVW�GRF�SHULRGV�SRVVLEOH�IRU�DOO�SDUWQHUV��,W�PLJKW�DOVR�VWLPXODWH�WKH�6ZHGLVK�3K'�VWXGHQWV�WR
VSHQG�WLPH�LQ�(ULWUHD�ZRUNLQJ�RQ�MRLQW�SUREOHP�DUHDV�ZLWK�WKH�(ULWUHDQ�3K'V�

7KH�IRUPDWLRQ�RI�UHVHDUFK�JURXSV�LQ�UHOHYDQW�DUHDV�LQ�8$�ZRXOG�LQFUHDVH�WKH�VXVWDLQDELOLW\�RI�8$�DQG
GLPLQLVK�WKH�ULVN�RI�ORVLQJ�NH\�FRPSHWHQFH�ZKHQ�ORVLQJ�RQH�TXDOLILHG�SHUVRQ��:LWKLQ�D�UHVHDUFK�JURXS
VHYHUDO�VFLHQWLVWV�FDQ�VXEVWLWXWH�HDFK�RWKHU�DQG�KDYH�D�YLWDO�IRUXP�IRU�GLVFXVVLRQV��1HHGOHVV�WR�VD\��WKH
H[LVWHQFH�RI�ZHOO�GHILQHG�UHVHDUFK�JURXSV�ZRXOG�DOVR�LQIOXHQFH�WKH�FKRLFH�RI�3K'�SURMHFWV��DQG�WKH
UHVHDUFK�OHDGHUV�ZRXOG�KDYH�WR�SULRULWLVH�UDWKHU�KDUG��,Q�SDUDOOHO�ZLWK�WKLV��RQH�FDQ�ZHOO�H[SHFW�WKDW�WKH
WHDFKLQJ�REOLJDWLRQV�DW�%6F�OHYHOV�VKRXOG�EH�ZLGH�DQG�WKDW�WKH�TXDOLILHG�SHUVRQV�FDQ�GR�H[FHOOHQW
WHDFKLQJ�MREV�LQ�PRUH�WKDQ�D�IHZ�DUHDV�

0\�FRQFOXVLRQV�DQG�UHFRPPHQGDWLRQV�UHJDUGLQJ�WKH�VWDII�GHYHORSPHQW�DQG�3K'�WUDLQLQJ�ZLWKLQ�WKH
FR�RSHUDWLRQ�DUH�WKDW�

� 7KH�TXDOLW\�RI�WKH�3K'�ZRUN�LV�YHU\�VDWLVIDFWRU\��DQG�LQ�YLHZ�RI�WKH�GLIILFXOWLHV�WKDW�PHHW�WKH�(ULWUHDQ
VWDII�LQ�D�IRUHLJQ�FRXQWU\��LW�PXVW�EH�VWDWHG�WKDW�ERWK�WKH�KRVW�LQVWLWXWLRQV�LQ�6ZHGHQ�DQG�8$�VKRXOG
KDYH�FUHGLW�IRU�WKLV��:LWKLQ�WKH�QH[W�IHZ�\HDUV�DOVR�WKH�SURGXFWLYLW\�LV�H[SHFWHG�WR�LQFUHDVH�

� 7KHUH�LV�D�KLJK�GHJUHH�RI�GHGLFDWLRQ�DQG�FRPPLWPHQW�IURP�8$��88�DQG�DOVR�.7+�

� 7KH�FRPPXQLFDWLRQ�EHWZHHQ�8$�DQG�WKH�6ZHGLVK�SDUWQHUV�KDV�QRW�ZRUNHG�LQ�DQ�RSWLPDO�IDVKLRQ�
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� 7KHUH�DUH�YHU\�IHZ�IHPDOH�3K'�VWXGHQWV�IURP�(ULWUHD��DQG�LW�LV�LQ�IDFW�GLIILFXOW�WR�FRPELQH�PDQ\
\HDUV�RI�VWXGLHV�LQ�6ZHGHQ�ZLWK�NHHSLQJ�RU�EXLOGLQJ�D�\RXQJ�IDPLO\�LQ�(ULWUHD�

� 8$�VKRXOG�EHJLQ�WR�GHYHORS�VRPH�FRXUVHV�ZLWKLQ�´VWURQJµ�DUHDV�RI�UHVHDUFK��ZKLFK�FRXOG�IXQFWLRQ
DV�PDVWHUV�DQG�3K'�FRXUVHV��:LWK�WKH�LQFUHDVHV�LQ�TXDOLILHG�(ULWUHDQ�VWDII�WKDW�LV�H[SHFWHG�ZLWKLQ�WKH
QH[W�IHZ�\HDUV�WKH�&ROOHJH�RI�6FLHQFH�KDV�SRWHQWLDO�WR�JLYH�06F�LQ�VRPH�RI�WKH�PRUH�SURPLQHQW
VFLHQWLILF�DUHDV

� ,Q�WKH�FRPLQJ�SHULRG�VRPH�FKDQJHV�VKRXOG�EH�PDGH�FRQFHUQLQJ�WKH�VXSSRUW�IURP�WKH�XQLYHUVLWLHV��IRU
H[DPSOH�VXSHUYLVRUV�IRU�WKH�3K'�VWXGHQW�VKRXOG�IRUP�D�VPDOO�JURXS��DERXW�WKUHH�SHUVRQV��DQG�VKRXOG
²�DV�IDU�DV�SRVVLEOH�²�FRQWDLQ�H[SHUWV�IURP�6ZHGHQ�DV�ZHOO�DV�IURP�(ULWUHD�

� 7KH�WLPH�SHULRG�EHWZHHQ�HQUROPHQW�RI�D�3K'�VWXGHQW�DQG�KLV�KHU�DSSHDUDQFH�LQ�6ZHGHQ�VKRXOG
EH�DW�OHDVW�KDOI�D�\HDU�

� 7KH�VXEMHFW�RI�WKH�3K'�ZRUN�VKRXOG�EH�FKRVHQ�LQ�DJUHHPHQW�EHWZHHQ�WKH�WKUHH�SDUWLHV��WKH
VWXGHQW��8$�DQG�WKH�6ZHGLVK�FRXQWHUSDUW��88�RU�.7+��

� 7KH�´VDQGZLFKµ�PRGHO�VKRXOG�EH�SXW�LQWR�SUDFWLFH��LW�LV�QRZ�SRVVLEOH�LQ�VRPH�ILHOGV�DQG�JHQHUDOO\
KLJKO\�GHVLUDEOH�WKDW�WKH�3K'�VWXGHQWV�FRQGXFW�PRUH�RI�WKHLU�UHVHDUFK�LQ�8$��,PSOHPHQWDWLRQ�RI�D
´VDQGZLFKµ�PRGHO�ZRXOG�IDFLOLWDWH�3K'�VWXGLHV�IRU�VWXGHQWV�ZLWK�IDPLOLHV��HVSHFLDOO\�\RXQJ�ZRPHQ�
)URP�D�������PRGHO�LQ�WKH�EHJLQQLQJ��WKH�LQLWLDWLYH�DQG�WLPH�VSHQW�LQ�8$�VKRXOG�JUDGXDOO\
LQFUHDVH�

� 7KH�FR�RSHUDWLRQ�EHWZHHQ�8$�DQG�6ZHGLVK�XQLYHUVLWLHV�VKRXOG�LQYROYH�SDUWQHUVKLS�EHWZHHQ
UHVHDUFK�JURXSV�LQ�ERWK�FRXQWULHV�UDWKHU�WKDQ�LQGLYLGXDOV��([FKDQJH�RI�VWDII�DQG�VWXGHQWV�VKRXOG
LQFUHDVH��$�SUHUHTXLVLWH�IRU�WKLV�LV��KRZHYHU��WKDW�VWDEOH�DQG�VXSHUFULWLFDO�UHVHDUFK�JURXSV�DUH
HVWDEOLVKHG�DW�8$��+RZ�IDVW�WKLV�FDQ�EH�DFKLHYHG�LV�GHSHQGHQW�RQ�PDQ\�IDFWRUV��RI�ZKLFK�WKH�PRVW
HVVHQWLDO�LV�WKH�VXSSRUW�DQG�HQFRXUDJHPHQW�RI�WKH�VWDII�DW�8$�

� 7KH�DFDGHPLF�VWDII�LQ�8$�VKRXOG�EH�JLYHQ�KDOI�RI�WKHLU�WLPH�IRU�UHVHDUFK�DQG�WKH�RWKHU�KDOI�IRU
XQGHUJUDGXDWH�HGXFDWLRQ��,PSOHPHQWDWLRQ�RI�WKLV�SKLORVRSK\�LQ�SUDFWLVH�ZRXOG�IDFLOLWDWH�WKH
HVWDEOLVKPHQW�RI�UHVHDUFK�JURXSV�DQG�PRWLYDWH�WKH�VWDII�LQ�3K'�HGXFDWLRQ�WR�UHWXUQ�WR�(ULWUD�DIWHU
WKHLU�3K'�LV�FRPSOHWHG�

� ,Q�RUGHU�WR�VWUHQJWKHQ�WKH�UHVHDUFK�DW�8$�DQG�NHHS�XS�WKH�VFLHQWLILF�DFWLYLW\�LQ�8$�LW�LV�LPSRUWDQW
WKDW�WKH�3K'V�JHW�SRVW�GRF�SHULRGV�LQ�RWKHU�FRXQWULHV��DQG�WKDW�VHQLRU�VWDII�FDQ�EH�RQ�´VDEEDWLFDOµ
OHDYH�IRU�SHULRGV�EHWZHHQ�D�IHZ�PRQWKV�DQG�KDOI�D�\HDU��7KHVH�SHULRGV�VKRXOG�DOVR�LQFOXGH�UHVHDUFK
YLVLWV�WR�FR�RSHUDWLQJ�JURXSV�GHSDUWPHQWV�ZLWKLQ�WKH�IUDPHZRUN�RI�VRXWK�VRXWK�FR�RSHUDWLRQ��7KLV
LV�HVSHFLDOO\�LPSRUWDQW�LQ�PDQ\�DUHDV�LQ�VFLHQFH�DQG�WHFKQRORJ\��LQ�ZKLFK�SUREOHPV�DQG�VROXWLRQV
DUH�RI�D�´XQLYHUVDO�´FKDUDFWHU�RU�²�DOWHUQDWLYHO\�²�D�FRPPRQ�SUREOHP�WR�PDQ\�GHYHORSLQJ
FRXQWULHV��IRU�H[DPSOH�UHVHDUFK�RQ�HQHUJ\�V\VWHPV�LQ�KRW�FOLPDWH��LQIUDVWUXFWXUH�PDQDJHPHQW�RI
ZDWHU�UHVRXUFHV�LQ�VHPL�DULG�DUHDV�HWF��
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� 3XLIV�EWTIGXW�SJ�XLI�VIWIEVGL�GS�STIVEXMSR�FVSYKLX
YT�F]�HMJJIVIRX�TEVXMIW�r�WYWXEMREFMPMX]�MR�XLI�JYXYVI

,�ZLOO�QRZ�WXUQ�DWWHQWLRQ�WR�VRPH�SUREOHPV��ZKLFK�KDYH�EHHQ�WRXFKHG�XSRQ�DERYH��DQG�ZKLFK�DUH
FRPPRQ�WR�XQGHUJUDGXDWH�HGXFDWLRQ�DQG�UHVHDUFK�DFWLYLWLHV��7KHVH�DUH�FRPPXQLFDWLRQ��EUDLQ�GUDLQ�
GHPRFUDWLVDWLRQ��JHQGHU�EDODQFH�DQG�VRXWK�VRXWK�FR�RSHUDWLRQ�

:KHQ�LQWHUYLHZLQJ�LQYROYHG�SDUWLHV�LQ�6ZHGHQ�RQH�RI�WKH�PRVW�IUXVWUDWLQJ�DVSHFWV�RI�WKH�FR�RSHUDWLRQ
ZLWK�WKH�8QLYHUVLW\�RI�$VPDUD�LV�FRQVLGHUHG�WR�EH�WKH�GLIILFXOWLHV�LQ�FRPPXQLFDWLRQ��7KHUH�DUH�FRPSODLQWV
WKDW�WKH�VFLHQWLVWV�LQ�$VPDUD�DUH�GLIILFXOW�WR�UHDFK�DQG�WDNH�D�ORQJ�WR�FRPH�LQWR�FRQWDFW�ZLWK��)URP�WKH
$VPDUD�VLGH�WKH�ODFN�RI�DFFHVV�WR�,QWHUQHW�LV�D�PDWWHU�RI�JUHDW�FRQFHUQ��DQG�LW�LV�UDWKHU�VDG�WR�UHDG�LQ�WKH
UHSRUWV�IURP�VHFRQGDQWV�WKDW�WKLV�KDV�EHHQ�DQ�LPSRUWDQW�DQG�UHFRJQLVHG�SUREOHP�VLQFH�PRUH�WKDQ�ILYH
\HDUV��)RU�XQGHUJUDGXDWH�VWXGHQWV�DV�ZHOO�DV�WKH�VWDII�WKH�VLWXDWLRQ�GLPLQLVKHV�WKHLU�DELOLW\�WR�FRPH�LQ
FRQWDFW�ZLWK�PRGHUQ�OLWHUDWXUH�DQG�VFLHQWLILF�SDSHUV��,W�LV�GLIILFXOW�IRU�DQ�RXWVLGHU�WR�MXGJH�ZKHWKHU�WKH
GLIILFXOW\�LQ�FRPLQJ�LQ�FRQWDFW�ZLWK�WKH�$VPDUD�VWDII�LV�GXH�WR�DQ�XQGHU�GLPHQVLRQHG�H�PDLO�V\VWHP�
ODFN�RI�LQIUDVWUXFWXUH�RU�VRPHWKLQJ�HOVH��EXW�WR�JHW�DFFHVV�WR�JRRG�FRPPXQLFDWLRQ�LQ�D�WHFKQLFDO�VHQVH�LV
D�PDWWHU�RI�KLJKHVW�SULRULW\�

7KH�RWKHU�DVSHFW�RI�FRPPXQLFDWLRQ�LV�WKH�KXPDQ�DVSHFW��/DFN�RI�FRPPXQLFDWLRQ�EHWZHHQ�SHRSOH�FDQ
EH�DWWULEXWHG�WR�GLIIHUHQFHV�LQ�FXOWXUH��LQ�YDOXHV�RU�LQ�PHDQV�RI�H[SUHVVLRQ�²�RU�LW�FDQ�MXVW�EH�GXH�WR
PLVLQWHUSUHWDWLRQ�DQG�PLVXQGHUVWDQGLQJ��,W�PD\�DOVR�EH�WKDW�WKH�GLIILFXOWLHV�WR�FRPPXQLFDWH�LQ�D
WHFKQLFDO�VHQVH�PD\�OHDG�WR�IUXVWUDWLRQV�WKDW�DIIHFW�WKH�KXPDQ�DVSHFW�RI�FRPPXQLFDWLRQ��:KLFK�HYHU
WKH�IDFWRUV�EHKLQG�WKH�IUXVWUDWLRQV�,�WKLQN�LW�LV�ZRUWK�ZKLOH�WR�NHHS�WKH�FRPPXQLFDWLRQ�SUREOHP�LQ�PLQG
DQG�IURP�DOO�VLGHV�PDNH�DQ�HIIRUW�WR�UHDFK�RXW�DQG�EH�YHU\�FOHDU�LQ�VWDWHPHQWV�DQG�DWWLWXGHV��,W�LV�DOVR
YHU\�LPSRUWDQW�WR�FRPPXQLFDWH�DW�WKH�SURSHU�DGPLQLVWUDWLYH�OHYHO��7KHUH�KDYH�EHHQ�VRPH�FRQIXVLRQ�LQ
WKH�FRPPXQLFDWLRQV�EHWZHHQ�8$�DQG�WKH�6LGD�6$5(&�VWDII��)RU�H[DPSOH��LW�LV�LPSRUWDQW�WKDW�WKH
DXGLWRU�DFFRXQWDQW�LQ�8$�FRPPXQLFDWHV�ZLWK�WKH�FRUUHVSRQGLQJ�SHUVRQ�LQ�6$5(&��WKDW�WKH�GHDQV
FRPPXQLFDWH�ZLWK�WKH�6$5(&�UHVHDUFK�RIILFHU��WKH�SUHVLGHQW�ZLWK�WKH�DGPLQLVWUDWLYH�KHDG�LQ�6$5(&
LQ�SROLF\�PDWWHUV�DQG�ZLWK�WKH�UHVHDUFK�RIILFHU�LQ�PDWWHUV�RI�VFLHQWLILF�RUJDQLVDWLRQ�DQG�FRQWHQWV��HWF�
$�VLPLODU�UHDVRQLQJ�FDQ�EH�DSSOLHG�WR�WKH�ODFN�RI�FRPPXQLFDWLRQ�EHWZHHQ�WKH�(ULWUHDQ�VWXGHQWV�LQ
6ZHGHQ�DQG�WKH�VWDII�DW�WKH�8QLYHUVLW\�RI�$VPDUD��,I�D�JURXS�RI�VXSHUYLVRUV��PDLQ�VXSHUYLVRU�DQG
DVVLVWDQW�VXSHUYLVRUV��DUH�DVVLJQHG�WR�HDFK�3K'�VWXGHQW��WKH�FRPPXQLFDWLRQ�EHWZHHQ�WKH�VWDII�LQ�WKH
VXSHUYLVRU�JURXS��DQG�EHWZHHQ�WKHVH�DQG�WKH�VWXGHQW�VKRXOG�FRPH�DXWRPDWLFDOO\�

$�SUREOHP�WKDW�KDV�DIIHFWHG�WKH�GHYHORSLQJ�FRXQWULHV�WKURXJK�GHFDGHV�LV�WKDW�RI�EUDLQ�GUDLQ��7KLV
SUREOHP�LV�KLJKO\�UHOHYDQW�LQ�DUHDV�OLNH�VFLHQFH�DQG�WHFKQRORJ\�GXH�WR�WKH�XQLYHUVDO�FKDUDFWHU�RI�WKHVH
ILHOGV�RI�UHVHDUFK�DQG�HGXFDWLRQ��)RU�(ULWUHD·V�SDUW�WKH�ULVN�RI�EUDLQ�GUDLQ�KDV�KLWKHUWR�QRW�EHHQ�VR
JUHDW��PDLQO\�EHFDXVH�RI�DQ�XQXVXDOO\�GHGLFDWHG�DQG�PRWLYDWHG�SRSXODWLRQ��7KH�8QLYHUVLW\�RI�$VPDUD
KDV��KRZHYHU��DGDSWHG�WKH�FRQFHSW�RI�VXVWDLQDELOLW\�DV�D�NH\�LVVXH��,Q�WKH�IXWXUH��ZLWK�LQFUHDVLQJ
JOREDOLVDWLRQ��LQIRUPDWLRQ�DQG�PRELOLW\��HVSHFLDOO\�LQ�WKH�\RXQJ�JHQHUDWLRQ��WKH�WUDGLWLRQDO�YDOXHV�RI
(ULWUHD�ZLOO�SUREDEO\�QRW�EH�VWURQJ�HQRXJK�WR�NHHS�WKH�EHVW�VFKRODUV�DQG�WKH�PRVW�LQQRYDWLYH�EUDLQV
ZLWKLQ�WKH�FRXQWU\��7KXV�LW�VHHPV�WKDW�WKH�8QLYHUVLW\�RI�$VPDUD�VKRXOG�DGDSW�D�SROLF\�RQ�KRZ�WR�WDNH
FDUH�RI�WKH�ODUJH�KXPDQ�FDSLWDO�WKDW�H[LVWV�LQ�WKH�\RXQJ�JHQHUDWLRQ�RI�HGXFDWHG�SHRSOH�DQG�WKH�VWDII�DW
8$��:D\V�RI�GRLQJ�WKLV�KDYH�EHHQ�VXJJHVWHG�LQ�WKH�SUHYLRXV�SDUDJUDSKV��7R�HQVXUH�WKDW�WKH�3K'V
UHWXUQLQJ�IURP�DEURDG�IHHO�WKDW�WKH\�DUH�LQ�GHPDQG��WKDW�WKH\�KDYH�ZRUNLQJ�FRQGLWLRQV��ZKLFK�DOORZ
VXIILFLHQW�WLPH�IRU�WKHLU�RZQ�UHVHDUFK��WKDW�WKH\�DUH�HQFRXUDJHG�WR�WDNH�UHVHDUFK�SHULRGV�DEURDG�
IRUPLQJ�VWURQJ�UHVHDUFK�JURXSV�HWF��2WKHU�PHDQV�RI�HQVXULQJ�WKDW�WKH�VWDII�DQG�VWXGHQWV�DUH�GHWHUPLQHG
WR�ZRUN�FRQVWUXFWLYHO\�IRU�WKHLU�FRXQWU\�ZRXOG�EH�WR�HVWDEOLVK�D�UHZDUG�SURPRWLRQ�VFKHPH��EDVHG�RQ
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TXDOLWLHV�WKDW�DUH�LQ�GHPDQG�LQ�XQLYHUVLWLHV�ZRUOG�ZLGH��IRU�H[DPSOH�VFLHQWLILF�H[FHOOHQFH�DQG
SURGXFWLYLW\��VFLHQWLILF�OHDGHUVKLS��LQWHUHVW�LQ�HGXFDWLRQ�DQG�VXSHUYLVLRQ��ZULWLQJ�RI�WH[W�ERRNV�DQG
LQVWUXFWLRQ�ODERUDWRU\�PDQXDOV�HWF�

0DWWHUV�RI�HTXDO�FRQFHUQ�DUH�WKRVH�RI�IRUPDO�GHOHJDWLRQ�RI�GHFLVLRQV��RI�IRUPLQJ�GHPRFUDWLF�SURFHGXUHV�IRU
HOHFWLRQ�RI�NH\�SRVLWLRQV�LQ�WKH�DGPLQLVWUDWLRQ��DQG�RI�HQVXULQJ�DOO�VWDII��QRW�RQO\�WKH�DFDGHPLF��RI�HQRXJK
SRVVLELOLWLHV�WR�GHYHORS�WKHLU�RZQ�FDSDFLW\�LQ�FR�RSHUDWLRQ�ZLWK�WKHLU�FROOHDJXHV�DQG�LQ�WKH�LQWHUHVW�RI�WKHLU
FRXQWU\��,�DP�IXOO\�DZDUH�WKDW�VXFK�SURFHVVHV�DQG�GHYHORSPHQW�ZLOO�WDNH�WLPH��EXW�,�WKLQN�D�GHPRFUDWLF
IUDPHZRUN�IRU�WKH�XQLYHUVLW\�LV�D�NH\�IDFWRU�LQ�IRUPLQJ�D�VXVWDLQDEOH�XQLYHUVLW\�

7KH�JHQGHU�DVSHFW�LV�DWWUDFWLQJ�D�ORW�RI�DWWHQWLRQ�LQ�6LGD��7KH�LQWHUSUHWDWLRQ�RI�JHQGHU�HTXDOLW\�LV�
KRZHYHU��GLIIHUHQW�LQ�GLIIHUHQW�FRXQWULHV��DQG�WKHUH�LV�QR�UHDVRQ�WR�GLVFXVV�WKDW�IXUWKHU��)URP�VWDWLVWLFV
IURP�WKH�8QLYHUVLW\�RI�$VPDUD�LW�LV��KRZHYHU��HYLGHQW�WKDW�WKHUH�LV�D�GLVSURSRUWLRQ�LQ�WKH�QXPEHUV�RI
PHQ�DQG�ZRPHQ�LQ�XQLYHUVLW\�HGXFDWLRQ��6HH�)LJXUH���DQG���DQG�7DEOHV���DQG�����7KH�8$�OHDGHUVKLS
KDV�DOVR�H[SUHVVHG�FRQFHUQ�DERXW�WKLV�VLWXDWLRQ�DQG�KDYH�WDNHQ�RQ�VRPH�PHDVXUHV�WR�VWLPXODWH�PRUH
ZRPHQ�WR�WXUQ�WKHLU�LQWHUHVW�WR�XQLYHUVLW\�HGXFDWLRQ��,�KDYH�DOUHDG\�FRPPHQWHG�RQ�WKH�JHQGHU�SUREOHP
LQ�FRQQHFWLRQ�ZLWK�WKH�VWDII�GHYHORSPHQW�SURJUDP��6DQGZLFK�3K'�HGXFDWLRQ�²�DQG�UHVHDUFK�PDGH�LQ
(ULWUHD�²�ZRXOG�PDNH�LW�HDVLHU�IRU�ZRPHQ�WR�FRPELQH�UHVHDUFK�DQG�ZRUN�ZLWK�IDPLO\�REOLJDWLRQV��%XW
WKH�GLVSURSRUWLRQ�EHWZHHQ�PHQ�DQG�ZRPHQ�DUH�DOUHDG\�LQ�H[LVWHQFH�LQ�WKH�HDUO\�\HDUV�RI�XQLYHUVLW\
HGXFDWLRQ��,W�LV�WKHUHIRUH�QRW�HDV\�WR�FKDQJH�WKH�VLWXDWLRQ�
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)LJXUH����*HQGHU�SURSRUWLRQV�RI�WKH�$FDGHPLF�6WDII�RI�WKH�8QLYHUVLW\�RI�$VPDUD������²��

7DEOH����8QLYHUVLW\�RI�$VPDUD�)DFXOW\�E\�$FDGHPLF�5DQN��$FDGHPLF�<HDU�����²��

%GEHIQMG�6ERO *EGYPX]

+VEHYEXI�%WX� ��

%WX��0IGXYVIV ��

0IGXYVIV ��

%WX��4VSJ� ��

%WSG��4VSJ� ��

4VSJIWWSV ��
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7RJHWKHU�ZLWK�8$��6LGD�6$5(&�PLJKW�FRQVLGHU�D�SLORW�VFKRODUVKLS�SURJUDP�IRU�\RXQJ�ZRPHQ
HQWHULQJ�WKH�XQLYHUVLW\��,Q�VXFK�D�SURJUDP�WKH�\RXQJ�ZRPHQ�FRXOG�EH�

�� HQFRXUDJHG�WR�IRUP�D�JURXS�VXSSRUWLQJ�HDFK�RWKHU��(YLGHQFH�IURP�RWKHU�FRXQWULHV�VKRZ�WKDW�LI
ZRPHQ�DUH�IHZ�DQG�ORQHO\�WKH\�KDYH�D�PRUH�GLIILFXOW�VLWXDWLRQ�WKDQ�LI�WKH\�KDYH�JURXS�VXSSRUW��

�� JLYHQ�VSHFLDO�KLJK�UDQNLQJ�PHQWRUV�WR�GLVFXVV�ZLWK�GXULQJ�WKH�XQLYHUVLW\�VWXGLHV�

�� JLYHQ�KRXVLQJ�IDFLOLWLHV�FORVH�WR�HDFK�RWKHU��PD\EH�LQ�WKH�IRUP�RI�D�VSHFLDO�GRUPLWRU\�

�� JLYHQ�VRPH�VXSSRUW�PRQH\�WR�VXEVWLWXWH�WKH�´PLVVLQJ�VHUYLFHVµ�WKH�\RXQJ�ZRPHQ�DUH�H[SHFWHG�WR
JLYH�WR�WKHLU�IDPLOLHV��HWF�

− 7KHUH�DUH�PDQ\�SRVVLELOLWLHV�WR�GHYHORS�D�VFKRODUVKLS�SURJUDP�IRU�ZRPHQ��EXW�,�WKLQN�WKDW�WKH
XQGHUO\LQJ�SUREOHPV�IRU�WKH�ZRPHQ�VKRXOG�EH�DQDO\VHG�DW�GHSWK�EHIRUH�D�SLORW�SURJUDP�VWDUWV�

7DEOH���DQG�ILJXUH���VKRZ�WKH�JHQGHU�SURSRUWLRQV�IRU�WKH�QRQ�DFDGHPLF�VWDII�DW�8$��,W�LV�QRW�WRR
GLIIHUHQW�IURP�WKH�VLWXDWLRQ�LQ�6ZHGLVK�XQLYHUVLWLHV��PD\EH�VRPHZKDW�PRUH�HYHQ�LQ�UHVSHFW�WR�WKH
JHQGHU�EDODQFH��$SSDUHQWO\�WKH�PDMRU�LPEDODQFH�LV�LQ�WKH�DFDGHPLF�VWDII�

�

��

���

���

���

���

1

X

P

E

H

U

*HQGHU

6HULHV� ��� ���

0 DOH )HPDOH

)LJXUH����*HQGHU�EDODQFH�LQ�WKH�QRQ�DFDGHPLF�VWDII�DW�8QLYHUVLW\�RI�$VPDUD�����²���
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$Q�LPEDODQFH�ZLWK�UHVSHFW�WR�WKH�JHQGHU�VLWXDWLRQ�DPRQJ�WKH�DFDGHPLF�VWDII�ZLOO�UHPDLQ�IRU�D�ORQJ�WLPH
DW�WKH�&ROOHJH�RI�6FLHQFH�DV�VHHQ�LQ�WKH�JHQGHU�UDWLR�IRU�WKH�VWDII�LQ�3K'�HGXFDWLRQ�LQ�6ZHGHQ��)LJXUH��
VKRZV�WKH�VLWXDWLRQ�DPRQJ�WKH�VWXGHQWV�LQ�WUDLQLQJ�LQ�8SSVDOD��)RU�WKH�HQJLQHHULQJ�IDFXOW\�WKH
LPEDODQFH�LV�HYHQ�PRUH�SURQRXQFHG�WKDQ�LQ�WKH

&ROOHJH�RI�6FLHQFH��7KXV��LQ�WKLV�IDFXOW\�WKHUH�DUH�QR�IHPDOHV�DPRQJ�WKH�VWDII��,Q�WKH�'HSDUWPHQW�RI
0HFKDQLFDO�(QJLQHHULQJ�DOO�VWXGHQWV�DUH�PDOH��DQG�LQ�WKH�'HSDUWPHQWV�RI�(OHFWULFDO�DQG�&LYLO
(QJLQHHULQJ�WKH�SHUFHQWDJH�RI�IHPDOH�VWXGHQWV�LV���WR�����6HH�$SSHQGL[����
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)LJXUH����*HQGHU�SURSRUWLRQV�DPRQJ�WKH�3K'�VWXGHQWV�VHQW�WR�6ZHGHQ�WR�WKH�)DFXOW\�RI�6FLHQFH�DW�8SSVDOD
8QLYHUVLW\

7KH�ILIWK�LVVXH�,�ZDQW�WR�DGGUHVV�LV�WKDW�RI�VRXWK�VRXWK�FR�RSHUDWLRQ��:LWKLQ�6LGD�6$5(&�WKLV�FRQFHSW�KDV
JDLQHG�VWURQJ�VXSSRUW��DQG�LW�LV�WKHUHIRUH�LQWHUHVWLQJ�WR�VHH�WKDW�WKH�8QLYHUVLW\�RI�$VPDUD�KDV�PDGH�WKLV
FRQFHSW�FRQFUHWH�E\�VHQGLQJ�VWXGHQWV�IRU�WUDLQLQJ�WR�RWKHU�GHYHORSLQJ�FRXQWULHV��IRU�H[DPSOH�6RXWK
$IULFD��=LPEDEZH��%RWVZDQD��.HQ\D�DQG�,QGLD��7KLV�KDV�RFFXUUHG�ZLWKLQ�WKH�IUDPHZRUN�RI�D�ODUJH
SURMHFW�´(ULWUHDQ�+XPDQ�5HVRXUFHV�'HYHORSPHQW�3URMHFW��('5'�µ��VXSSRUWHG�E\�WKH�:RUOG�%DQN�
0DQ\�$IULFDQ�FRXQWULHV�DUH�IDFHG�ZLWK�WKH�VDPH�²�RU�YHU\�VLPLODU�²�SUREOHPV�DQG�SRVVLELOLWLHV�ZLWKLQ
VFLHQFH�DQG�WHFKQRORJ\���([DPSOHV�RI�WKRVH�DUH�GHYHORSPHQW�RI�VXVWDLQDEOH�HOHFWULFLW\�V\VWHPV�DQG
ZDWHU�VXSSOLHV��GHYHORSPHQW�RI�VRODU�HQHUJ\��VXVWDLQDEOH�XVH�RI�PLQHUDO�DQG�ELRORJLFDO�UHVRXUFHV�HWF��
,W�ZRXOG�EH�RI�JUHDW�YDOXH�LI�WKH�GHYHORSLQJ�FRXQWULHV�ZLWK�VLPLODU�FKDOOHQJHV�FRXOG�VKDUH�FRPPRQ
H[SHULHQFHV��H[FKDQJH�NQRZOHGJH�DQG�FRPSHWHQFH��DQG�DOVR�GHYHORS�WKHLU�RZQ�VSHFLDO�ILHOGV�RI�5	'
ZLWKLQ�HDFK�FRXQWU\��6RXWK�VRXWK�FR�RSHUDWLRQ�²�DOVR�EHWZHHQ�UHVHDUFK�JURXSV�DQG�GHSDUWPHQWV�²�LV�LQ
P\�YLHZ�RQH�RI�WKH�NH\�LVVXHV�LQ�WKH�SURFHVV�RI�GHYHORSLQJ�VXVWDLQDEOH�XQLYHUVLW\�VWUXFWXUHV�LQ�WKH
$IULFDQ�XQLYHUVLWLHV�
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�� 8LI�GS�STIVEXMSR�FIX[IIR�XLI�9RMZIVWMX]�SJ�%WQEVE�
9TTWEPE�9RMZIVWMX]�ERH�XLI�6S]EP�-RWXMXYXI�SJ�8IGLRSPSK]

���� 8LI�lWLEHS[z�JEGYPXMIW�

$V�PHQWLRQHG�EHIRUH��WKHUH�DUH�FR�RSHUDWLRQ�DJUHHPHQWV�EHWZHHQ�WKH�WKUHH�XQLYHUVLWLHV�DQG�6LGD�
7KHVH�DJUHHPHQWV�SLQSRLQW�WKH�VFRSH�DQG�REMHFWLYHV�RI�WKH�FR�RSHUDWLRQ��DQG�WKH�XQGHUWDNLQJV�E\�WKH
GLIIHUHQW�SDUWQHUV��7KHUH�DUH�DOVR�EXGJHWV�DWWDFKHG�WR�WKH�DJUHHPHQWV�FRQFHUQLQJ�KRZ�PXFK�PRQH\
VKRXOG�EH�VSHQG�RQ�GLIIHUHQW�FRPSRQHQWV�LQ�WKH�FR�RSHUDWLRQ��,QWHUQDWLRQDO�6FLHQFH�3URJUDP��,63��LQ
8SSVDOD�KDV�EHHQ�JLYHQ�WKH�PDQGDWH�WR�RUJDQLVH�WKH�H[FKDQJH�RI�VWDII�DQG�VHFRQGDQWV�RQ�WKH�SDUW�RI
8SSVDOD�8QLYHUVLW\��7KH�PRGHO�FKRVHQ�IRU�FR�RSHUDWLRQ�EHWZHHQ�6LGD�6$5(&�DQG�WKH�8QLYHUVLW\
RI�$VPDUD�LV�D�´OLQNDJH�PRGHOµ��ZKLFK�XVHV�VHQLRU�UHVHDUFKHUV�LQ�88�DQG�.7+�LQ�VFLHQFH�DQG
HQJLQHHULQJ��UHVSHFWLYHO\��DV�´VKDGRZ�IDFXOWLHVµ��7KH�´VKDGRZ�IDFXOWLHVµ�LQ�88�DQG�.7+�DUH
RUJDQLVHG�LQ�WZR�$VPDUD�FRPPLWWHHV�ZLWK�UHVSRQVLELOLWLHV�IRU�FR�RUGLQDWLRQ�DQG�PDQDJHPHQW�RI�WKH
6WDII�'HYHORSPHQW�DQG�6WDII�6HFRQGPHQW�FRPSRQHQWV�IRU�WKH�WZR�IDFXOWLHV��UHVSHFWLYHO\��(DFK�$VPDUD
FRPPLWWHH�LV�KHDGHG�E\�D�FKDLUPDQ�DQG�KDV�ZHOO�HVWDEOLVKHG�DQG�H[SHULHQFHG�UHVHDUFKHUV�IURP
GLIIHUHQW�VFLHQWLILF�WHFKQLFDO�ILHOGV�DV�FRPPLWWHH�PHPEHUV��$Q�H[HFXWLYH�VHFUHWDU\��(6��IRU�HDFK
FRPPLWWHH�LV�UHVSRQVLEOH�IRU�WKH�DGPLQLVWUDWLRQ�DQG�PDQDJHPHQW�RI�WKH�6ZHGLVK�SDUW�RI�WKH�FR�
RSHUDWLRQ��,Q�$VPDUD�WKHUH�LV�RQH�3URMHFW�7HDP�²�UHVSRQVLEOH�IRU�WKH�PDQDJHPHQW�RI�WKH�SURMHFW�²�DQG
RQH�,QWHUQDO�6WHHULQJ�&RPPLWWHH�FRPSRVHG�RI�IDFXOW\�PHPEHUV�IURP�WKH�GLIIHUHQW�GHSDUWPHQWV��DQG
UHSUHVHQWDWLYHV�RI�ORFDO�LQVWLWXWLRQV��$�VNHWFK�RI�WKH�VWUXFWXUH�RI�WKH�FR�RSHUDWLRQ�EHWZHHQ�WKH
HQJLQHHULQJ�)DFXOW\�RI�8$�DQG�.7+�LV�VKRZQ�LQ�$SSHQGL[���

7KH�$VPDUD�&RPPLWWHHV�DW�88�DQG�.7+�DUH�YHU\�YDOXDEOH��EHFDXVH�WKH\�UHSUHVHQW�TXDOLW\��DXWKRULW\
DQG�H[SHULHQFH�ZLWKLQ�WKH�VXEMHFWV�RI�LQWHUHVW��DQG�DUH�VWURQJ�OLQNV�WR�88�DQG�.7+��UHVSHFWLYHO\��,W�LV
LPSRUWDQW�WKDW�WKH�FRPPLWWHH�PHPEHUV�KDYH�D�KLJK�DSSUHFLDWLRQ�ZLWKLQ�WKH�XQLYHUVLW\�V\VWHPV��VLQFH
WKLV�UDLVHV�WKH�VWDWXV�RI�WKH�FR�RSHUDWLRQ�LQ�WKH�H\HV�RI�WKH�RWKHU�VFLHQWLVWV��7KH�H[HFXWLYH�VHFUHWDU\�FR�
RUGLQDWRU�JLYHV�VHUYLFH�WR�HDFK�RI�WKH�FRPPLWWHHV��ZULWLQJ�WKH�PLQXWHV�IRU�WKH�PHHWLQJV��DQG�NHHSLQJ�WKH
LQIRUPDWLRQ�RQ�WKH�VWDII�GHYHORSPHQW�DQG�VWDII�VHFRQGPHQW�XSGDWHG�HWF��

�����'SWX�IJJIGXMZIRIWW�

7KH�3K'�HGXFDWLRQ�RI�WKH�$VPDUDQ�VWXGHQWV�KDV�EHHQ�YHU\�FRVW�HIIHFWLYH�DV�FRPSDUHG�WR�6ZHGLVK
3K'V��$FFRUGLQJ�WR�WKH�´EUHDNGRZQ�RI�FRVWV�IRU�MDQ²GHF�����µ�PDGH�E\�,63��WKH�FRVW�IRU�D�VFKRODUVKLS
3K'�VWXGHQW�IRU�D�ZKROH�\HDU�LV�XVXDOO\�LQ�WKH�UDQJH�RI��������²��������6(.��XQOHVV�WKHUH�DUH�H[WUD
H[SHQVHV�IRU�IDPLO\�RU�OXJJDJH��7KLV�VXP�LQFOXGHV�VFKRODUVKLS��UHQW��WUDYHO��LQVXUDQFH�DQG�WHUP�IHHV�
DQG�D�YHU\�PRGHVW�EHQFK�IHH�IRU�WKH�UHVHDUFK�JURXSV�ZKR�KDYH�WKH�GDLO\�UHVSRQVLELOLW\�IRU�DQG�FRQWDFW
ZLWK�WKH�VWXGHQWV��DQG�VXSSRUW�WKHP�ZLWK�HTXLSPHQW��URRP��ODERUDWRULHV�HWF��7KH�FRVW�RI�WKH�(ULWUHDQ
VWXGHQWV�LV�YHU\�PRGHVW�LQ�FRPSDULVRQ�ZLWK�WKH�DFWXDO�FRVW�IRU�WKH�6ZHGLVK�3K'��,Q�D�6ZHGLVK�UHSRUW
�628����������ILJXUHV�XS�WR���������6(.�SHU�\HDU�DUH�PHQWLRQHG�IRU�VWXGHQWV�LQ�H[SHULPHQWDO
UHVHDUFK�ILHOGV��DQG�LQ�DQ�DQVZHU�WR�WKLV�UHSRUW�&KDOPHUV�8QLYHUVLW\�RI�7HFKQRORJ\�DSSUHFLDWHG�WKH
WUXH�FRVWV�IRU�D�3K'�VWXGHQW�WR��������²��������6(.�SHU�\HDU��7KHVH�VXPV�LQFOXGH�FRVWV�IRU
VXSHUYLVLRQ�RI�WKH�VWXGHQW�DQG�HTXLSPHQW��RIILFH�VSDFH�HWF��+RZHYHU��ZKHQ�PDNLQJ�WKLV�FRPSDULVRQ
RQH�VKRXOG�NHHS�LQ�PLQG�WKDW�WKHUH�DUH�LPSRUWDQW�GLIIHUHQFHV�EHWZHHQ�WKH�VFKRODUVKLS�KROGHUV�IURP
(ULWUHD�DQG�WKH�GRFWRUDO�VWXGHQWV�LQ�6ZHGHQ��7KH�(ULWUHDQV�KDYH�D�YHU\�PRGHVW�VFKRODUVKLSV��RI�WKH
RUGHU�RI�������6(.�PRQWK���UHQW�IRU�URRP��DQG�WKH�6ZHGLVK�VWXGHQWV�DUH�SDLG�UHJXODU�VDODULHV�
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�RI�WKH�RUGHU�RI�������²�������6(.�PRQWK���ZKLFK�DUH�VXEMHFW�RI�WD[DWLRQ��7KH�6ZHGLVK�3K'V�DUH
WKHPVHOYHV�UHVSRQVLEOH�IRU�WKHLU�KRXVLQJ���ZKHUHDV�FRVW�IRU�UHQW�LV�LQFOXGHG�LQ�WKH�ILJXUHV�IRU�WKH
(ULWUHDQV��²�+RZHYHU��D�PDMRU�GLIIHUHQFH�LQ�WKH�FDOFXODWHG�FRVWV�RI�WKH�6ZHGLVK�3K'V�DQG�WKH�(ULWUHDQ
VWXGHQWV�OLHV�LQ�WKH�HVWLPDWHG�ILQDQFLDO�VXSSRUW�JLYHQ�WR�WKH�UHVHDUFK�GHSDUWPHQWV�LQ�ZKLFK�WKH�VWXGHQWV
DFWXDOO\�ZRUN��7KXV��WKH�WRWDO�EHQFK�IHHV�WR�WKH�UHVHDUFK�JURXSV�LQ�88�IRU�PRUH�WKDQ�WZHQW\�VWXGHQWV
LQ�WKH�\HDU������ZDV�RQO\�����ODUJHU�WKDQ�WKH�DGPLQLVWUDWLYH�FRVWV�IRU�,63������N6(.�YHUVXV����
N6(.���,W�LV�DOVR�ZRUWK�QRWLFLQJ�WKDW�WKH�EHQFK�IHHV�WR�WKH�GHSDUWPHQWV�KDYH�UHPDLQHG�WKH�VDPH�������
6(.�PRQWK�IRU�WKH�ORZHVW�SDLG�GHSDUWPHQWV��IRU�PDQ\�\HDUV��ZKLOH�WKH�DGPLQLVWUDWLYH�FRVWV�DW�,63
LQFUHDVHG�E\�����IURP������WR�������²�0\�FRQFOXVLRQ�RQ�WKLV�SRLQW�LV�WKHUHIRUH��WKDW�WKH�UHVHDUFK
GHSDUWPHQWV�DUH�NHSW�LQ�D�YHU\�WLJKW�SRVLWLRQ�ZLWK�QR�H[WUD�DOORZDQFH�IRU�VXSHUYLVLRQ�RU�H[SHQGLWXUHV
IRU�WKH�(ULWUHDQ�VWXGHQWV��7KHUH�LV�D�KLJK�FRVW�IRU�WKH�,63�DGPLQLVWUDWLRQ�DQG�PDQDJHPHQW
�FRUUHVSRQGLQJ�WR�WKH�WRWDO�FRVWV�IRU�DERXW�ILYH�(ULWUHDQ�3K'�VWXGHQWV���DQG�LW�LV�QRW�REYLRXV�ZK\�WKH
DGPLQLVWUDWLRQ�LQ�6ZHGHQ�LV�QHFHVVDU\�DW�D�VHPL�FHQWUDO�OHYHO��RU�ZK\�WKH�FRVW�VKRXOG�EH�RI�WKH�VDPH
PDJQLWXGH�DV�WKH�EHQFK�IHHV�IRU�VRPH�WZHQW\�GHSDUWPHQWV�LQ�GDLO\�FRQWDFW�ZLWK�WKH�VWXGHQWV�

(VWLPDWHV�RI�WKH�´WUXHµ�FRVWV�IRU�D�6ZHGLVK�3K'�VWXGHQW�DW�.7+�DUH�YHU\�VLPLODU�WR�WKRVH�TXRWHG
DERYH��DERXW���������6(.�SHU�\HDU��VHH�DOVR�628�����������7KHVH�FRVWV�LQFOXGH�VDODULHV��VXSHUYLVLRQ
DQG�JXLGDQFH��3K'�FRXUVHV��DQG�LQIUDVWUXFWXUH��DGPLQLVWUDWLRQ��UHQW�IRU�RIILFH�DQG�ODEV��WHOHSKRQH�
DFFHVV�WR�LQVWUXPHQWDWLRQ�HWF��DW�WKH�XQLYHUVLW\�DQG�GHSDUWPHQW�OHYHOV��$�FRQFOXVLRQ�IURP�.7+�LV�WKDW
WKH�HQJLQHHULQJ�IDFXOW\�VXSSRUWV�WKH�(ULWUHDQ�VWXGHQWV�ZLWK�DERXW���������6(.�\��DQG�WKH�UHVHDUFK
JURXS�GHSDUWPHQW�JLYHV�D�VXSSRUW�RI�WKH�VDPH�RUGHU�RI�PDJQLWXGH��7KXV��D�VXEVWDQWLDO�ILQDQFLDO
VXSSRUW�IURP�WKH�XQLYHUVLW\�LV�QHHGHG�IRU�WKH�(LWUHDQ�3K'V��7KH�FRVWV�FDQ�EH�ERUQH�LI�WKH�VWXGHQW�LV
LQYROYHG�LQ�UHVHDUFK�DFWLYLWLHV�WKDW�DUH�DOVR�VXSSRUWHG�E\�RWKHU�PHDQV��IRU�H[DPSOH�SURMHFWV�ILQDQFHG�E\
UHVHDUFK�FRXQFLOV�HWF���,I�WKLV�LV�WKH�FDVH�WKH�VWXGHQW�´SD\V�EDFNµ�ZLWK�WKH�ZRUN�KH�VKH�GHYRWHV�WR�WKH
SURMHFW��%RWK�SDUWLHV�DUH�WKHQ�LQ�D�ZLQ�ZLQ�VLWXDWLRQ��ZKLFK�ZLOO�EH�WKH�FDVH�LI�WKH\�VKDUH�WKH�VDPH
UHVHDUFK�LQWHUHVWV��7KLV�VLWXDWLRQ�LV�PRVW�HDVLO\�DFKLHYHG�LI�WKHUH�LV�D�ORQJ�WHUP�FR�RSHUDWLRQ�DW�WKH
GHSDUWPHQW�UHVHDUFK�JURXS�OHYHO��ZKLFK�HQVXUHV�WKDW�DOVR�RWKHU�UHVRXUFHV�DUH�DOORFDWHG�WR�WKH�UHVHDUFK
DUHDV�LQ�ZKLFK�WKH�(ULWUHDQ�VWXGHQWV�DUH�LQYROYHG�

���� 'SQQIRXW�SR�XLI�GSRXIRXW�SJ�XLI�GS�STIVEXMSR�

,Q�WKH�DJUHHPHQWV�EHWZHHQ�6LGD�6$5(&�DQG�WKH�WKUHH�XQLYHUVLWLHV��8$��88�DQG�.7+���WKH�ZRUG
´FR�RSHUDWLRQµ�LV�RIWHQ�PHQWLRQHG��7KH�LGHD�RI�WKLV�LV�WKDW�D�´ZLQ�ZLQµ�VLWXDWLRQ�VKRXOG�GHYHORS�
7KH�EHQHILW�RI�WKH�FR�RSHUDWLRQ�IRU�8$�LV�QRW�GLIILFXOW�WR�VHH��VWDII�VHFRQGPHQW��VWDII�GHYHORSPHQW�
GHYHORSPHQW�RI�WHDFKLQJ�DQG�UHVHDUFK�IDFLOLWLHV�HWF���,�KDYH�DVNHG�WKH�$VPDUD�FRPPLWWHHV�DERXW�WKH
EHQHILWV�IRU�WKH�6ZHGLVK�SDUWQHUV��DQG�WKHUH�ZHUH�VRPH�VWDWHPHQWV�RQ�´LQVLJKW��XQGHUVWDQGLQJ�RI�WKH
VLWXDWLRQ�LQ�DQ�$IULFDQ�FRXQWU\��EURDGHQLQJ�RI�SHUVSHFWLYHµ�HWF��2EYLRXVO\��WKH�UHVSHFWLYH�XQLYHUVLW\
�88�DQG�.7+��ZLOO�DOVR�JHW�UHFRJQLWLRQ�E\�6ZHGLVK�DXWKRULWLHV�IRU�WKH�06F�DQG�3K'�H[DPLQDWLRQV�DW
WKHLU�XQLYHUVLWLHV��²�7KH�$VPDUD�FRPPLWWHH�DW�.7+��KRZHYHU��PDGH�D�KLJKO\�UHOHYDQW�UHPDUN
FRQFHUQLQJ�WKH�FKDOOHQJLQJ�HQYLURQPHQW�LQ�(ULWUHD�LQ�PDQ\�RI�WKH�YLWDO�UHVHDUFK�DUHDV��ZKLFK�DUH�XQGHU
GLVFXVVLRQ�ZLWK�WKH�(QJLQHHULQJ�)DFXOW\�DW�8$��DOWHUQDWLYH�HQHUJ\��ZDWHU�UHVRXUFH�PDQDJHPHQW�
ZDVWHZDWHU�WUHDWPHQW��UXUDO�HOHFWULILFDWLRQ��KD]DUGRXV�SROOXWDQWV��HQYLURQPHQWDO�FKHPLFDO�HQJLQHHULQJ�
H[SDQVLRQ�RI�WHOHFRP�VHUYLFHV��VDQLWDWLRQ�HWF���,Q�WKHVH�DUHDV�WKHUH�LV�D�SRWHQWLDO�IRU�FRQGXFWLQJ�FR�
RSHUDWLYH�UHVHDUFK�SURMHFWV�LQ�(ULWUHD�IURP�ZKLFK�ERWK�SDUWLHV�ZLOO�EHQHILW��$�VLPLODU�REVHUYDWLRQ�FDQ�EH
PDGH�FRQFHUQLQJ�WKH�FR�RSHUDWLRQ�ZLWK�88��(ULWUHD�KDV�XQLTXH�QDWXUDO�UHVRXUFHV�LQ�WKH�ERWDQLFDO�
JHRORJLFDO��RFHDQRJUDSKLF�DQG�PDULQH�DUHDV��DQG�PDQ\�QDWXUDO�VFLHQWLVWV�LQ�8SSVDOD�IHHO�WKH�FKDOOHQJH
WR�WDNH�SDUW�LQ�FROODERUDWLYH�UHVHDUFK�LQ�SURMHFWV�UHODWHG�WR�WKHVH�DUHDV�
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,Q�WKH�GRFXPHQWV�IURP�WKH�$VPDUD�SURMHFW�WKHUH�LV�OLWWOH�LQIRUPDWLRQ�RQ�D�SRVVLEOH�OLQNDJH�EHWZHHQ
WKH�WZR�FRUQHUVWRQHV�²�VWDII�GHYHORSPHQW�DQG�VWDII�VHFRQGPHQW�²�ZKLFK�KDYH�EHHQ�LQ�IRFXV�DW�WKH
8QLYHUVLW\�RI�8SSVDOD�GXULQJ�WKH�WLPH�RI�FR�RSHUDWLRQ��,�H[SHFWHG�WR�ILQG�WKH�QDPHV�RI�WKH�VHFRQGDQWV
LQ�WKH�OLVW�RI�SXEOLFDWLRQV�IURP�WKH�$VPDUD�8QLYHUVLW\��EXW�WKLV�VHHPV�WR�EH�WKH�FDVH�RQO\�WR�D�YHU\
OLPLWHG�H[WHQW��7KHUH�LV�XQGRXEWHGO\�DQ�DGGHG�YDOXH��LI�IRU�H[DPSOH�WKH�VXSHUYLVRUV�RI�WKH�$VPDUDQ
3K'�VWXGHQWV�FDQ�DFW�DV�VHFRQGDQWV�LQ�8$��)XUWKHUPRUH��WKH�DQVZHU�ZDV�QHJDWLYH�RU�KHVLWDQW�WR�P\
TXHVWLRQ��ZKHWKHU�DQ\�6ZHGLVK�3K'�VWXGHQWV�KDG�FRQGXFWHG�ILHOG�VWXGLHV�WRJHWKHU�ZLWK�WKH�$VPDUDQ
3K'V�LQ�(ULWUHD�

,Q�P\�YLHZ�PDQ\�RI�WKH�SUREOHPV�HQFRXQWHUHG�LQ�ODFN�RI�FRPPXQLFDWLRQ��UHFUXLWPHQW�DFFHSWDQFH�RI
VHFRQGDQWV��ODFN�RI�OLQNDJH�EHWZHHQ�WKH�VWDII�GHYHORSPHQW�DQG�VWDII�VHFRQGPHQW�FRXOG�EH�RYHUFRPH�LI
UHVHDUFK�JURXSV�GHSDUWPHQWV�LQ�WKH�WZR�FRXQWULHV�DUH�LQYROYHG�LQ�MRLQW�UHVHDUFK�SURMHFWV��6XFK�DQ
DSSURDFK�ZRXOG�PHDQ�WKDW�WKH�DGPLQLVWUDWLYH�EXUGHQ�DW�,63�FRXOG�EH�GHFUHDVHG�FRQVLGHUDEO\��DQG�WKDW
WKH�SURMHFW�FR�RUGLQDWRU�DQG�WKH�$VPDUD�FRPPLWWHHV�ZRXOG�EH�JLYHQ�WKH�WDVN�WR�OLQN�WKH�SURSHU
6ZHGLVK�UHVHDUFK�JURXSV�WR�WKH�FRUUHVSRQGLQJ�UHVHDUFK�JURXSV�LQ�8$��7KH�UHVHDUFK�JURXSV�GHSDUW�
PHQWV�LQ�6ZHGHQ�ZRXOG�KDYH�WR�SDVV�RQ�UHOHYDQW�GRFXPHQWDWLRQ�RQ�EXGJHW�DQG�SURJUHVV�RI�WKH�3K'V
GLUHFWO\�WR�WKH�$VPDUD�DGPLQLVWUDWLRQ��EXW�WKLV�LQIRUPDWLRQ�DOUHDG\�H[LVW�DW�GHSDUWPHQW�OHYHOV�LQ
6ZHGLVK�XQLYHUVLWLHV��7KH�UROH�RI�WKH�$VPDUD�FRPPLWWHH�DQG�WKH�SURMHFW�FR�RUGLQDWRU�ZRXOG�EH�PRUH
DFWLYH�WKDQ�WRGD\��LQ�ILQGLQJ�DQG�´PDWFKLQJµ�WKH�´ULJKWµ�UHVHDUFK�JURXSV�GHSDUWPHQWV���7R�P\
XQGHUVWDQGLQJ�WKH�$VPDUD�FRPPLWWHH�DW�.7+�DUH�DOUHDG\�WKLQNLQJ�DORQJ�WKHVH�OLQHV���$�VSHFLDO
FKDOOHQJH�IRU�WKH�FRPPLWWHH�DQG�FR�RUGLQDWRU�ZRXOG�DOVR�DULVH�LI�VRXWK�VRXWK�FR�RSHUDWLRQ�EHWZHHQ
8$�DQG�UHVHDUFK�JURXSV�LQ�VRPH�RWKHU�$IULFDQ�FRXQWULHV�DUH�OLQNHG�LQWR�WKH�UHVHDUFK�WDVNV�

²�2QH�FDQ�HQYLVDJH�D�VFHQDULR�IRU�WKH�IXWXUH�LQ�ZKLFK�8$�LWVHOI�ZLOO�GR�WKH�QHFHVVDU\�DGPLQLVWUDWLRQ
DQG�ERRNNHHSLQJ�RI�WKH�SURJUDPV�LQ�FORVH�FRQWDFW�ZLWK�WKH�FR�RSHUDWLQJ�UHVHDUFK�JURXSV��DQG�LQ�ZKLFK
WKH�$VPDUD�FRPPLWWHHV�DQG�WKHLU�FR�RUGLQDWRUV�FDQ�GLUHFW�WKHLU�HIIRUWV�WR�GHYHORSPHQW�RI�UHVHDUFK
SURJUDPV�DQG�HGXFDWLRQDO�SURJUDPV��FXUULFXOD�DQG�JHQHUDO�3K'�FRXUVHV��DQG�DOVR�DFW�DV�´KHDGKXQWHUVµ
DQG�PDNH�FRQWDFWV�ZLWK�UHOHYDQW�UHVHDUFK�HQYLURQPHQWV�LQ�ERWK�QRUWK�DQG�VRXWK��7KH�RYHUULGLQJ
TXHVWLRQ�LV�ZKLFK�GHJUHH�RI�´PDWXULW\µ�RU�SUHSDUHGQHVV�WR�PHHW�WKH�GHPDQGV�RQ����VFLHQWLILF�TXDOLW\
DQG�SURGXFWLYLW\�����FRPPXQLFDWLRQ�����WLPLQJ�����IRUHVLJKW�DQG����UHVSRQVH�WKDW�H[LVWV�DW�WKH�8QLYHUVLW\
RI�$VPDUD��7KH�ILQDO�VWDJH�PXVW�EH�WKDW�8$�LWVHOI�LV�LQ�IXOO�FRQWURO�RYHU�WKH�UHVRXUFHV�JLYHQ�WR�VXSSRUW
WKH�WZR�LQVWLWXWLRQV��6FLHQFH�DQG�(QJLQHHULQJ���+RZ�VRRQ�WKLV�ILQDO�VWDJH�FDQ�EH�UHDFKHG�LV��KRZHYHU�
GHSHQGHQW�RQ�PDQ\�IDFWRUV��RI�ZKLFK�VRPH�RI�WKH�PRUH�UHOHYDQW�KDYH�EHHQ�GLVFXVVHG�LQ�WKH�SUHFHGLQJ
SDUDJUDSKV��$OUHDG\�GXULQJ�WKH�QH[W�WKUHH�\HDU�SHULRG�VRPH�QHZ�GHYHORSPHQW�FDQ�EH�UHFRPPHQGHG�LQ
WKH�PRUH�SURPLQHQW�UHVHDUFK�DUHDV��IRU�ZKLFK�06F�DQG�3K'�HGXFDWLRQ��WUXH�VDQGZLFK�3K'V�
HVWDEOLVKPHQW�RI�JURXS�JURXS�SDUWQHUVKLS�HWF�VKRXOG�EH�SXW�LQ�SODFH�

���� 'SQTEVMWSR�[MXL�SXLIV�lJSVQWz�SJ�GS�STIVEXMSR

7KH�´OLQNDJH�PRGHOµ�LQ�WKH�&ROOHJH�RI�6FLHQFH�KDV�VHUYHG�DV�D�PRGHO�IRU�WKH�VXSSRUW�RI�RWKHU
LQVWLWXWLRQV�WR�WKH�8QLYHUVLW\�RI�$VPDUD�DQG�LV�DOVR�D�PRGHO�IRU�6LGD�6$5(&V�VXSSRUW�WR�WKH�)DFXOW\
RI�(QJLQHHULQJ��6HH�$SSHQGL[�����7KHUH�DUH�PDQ\�RWKHU�IRUPV�RI�VXSSRUW�IRU�UHVHDUFK��IRU�H[DPSOH
XQLYHUVLW\�VXSSRUW�ZLWKRXW�OLQNDJHV�RU�´VKDGRZ�IDFXOWLHV�µ�VXSSRUW�WR�VSHFLILF�SURJUDPV��VXSSRUW�WR
UHVHDUFK�FHQWUHV��WR�QHWZRUNV�HWF��,Q�P\�YLHZ��RQH�RI�WKH�PRVW�LPSRUWDQW�DVSHFWV�RI�VXSSRUW�WR
HGXFDWLRQ�DQG�UHVHDUFK�LQ�GHYHORSLQJ�FRXQWULHV�LV��LV�WKDW�LW�VKRXOG�QRW�EH�GRQRU�GULYHQ��7KHUH�DUH�PDQ\
H[DPSOHV�RI�SURMHFWV�RU�SURJUDPV�VWDUWHG�LQLWLDWHG�E\�GRQRUV��WR�ZKLFK�WKH�VFLHQWLVWV�LQ�WKH�GHYHORSLQJ
FRXQWULHV�DGDSW��HYHQ�WKRXJK�WKH�SURMHFW�SURJUDP�PD\�QRW�EH�WKH�RSWLPDO�RQH�DQG�ZRXOG�QRW�EH
FDUULHG�RXW�LI�WKH\�ZHUH�FRPSOHWHO\�IUHH�WR�FKRVH��$V�IDU�DV�,�XQGHUVWDQG�WKH�LQWHQWLRQ�IURP
6LGD�6$5(&�WKH�FR�RSHUDWLRQ�SURMHFWV�ZLWK�8$�DUH�LQWHQGHG�WR�EH�$VPDUD�GULYHQ��7KH�´VKDGRZ
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IDFXOWLHVµ�DUH�H[SHFWHG�WR�JLYH�DGYLFH�DQG�VXSSRUW�LQ�PDWWHUV�ZKHUH�WKH\�KDYH�PRUH�H[SHULHQFH��DQG
DUH�WKXV�LQWHQGHG�WR�EH�DQ�DVVHW�IRU�WKH�GHYHORSLQJ�FRXQWU\��7KLV�PHDQV�LQ�SUDFWLFH��WKDW�WKH�´VKDGRZ
IDFXOW\µ�ZLOO�KDYH�D�ELJ�LQIOXHQFH�RQ�WKH�HGXFDWLRQ�DQG�UHVHDUFK�LQ�WKH�VXSSRUWHG�IDFXOW\�DV�ORQJ�DV�LW
JLYHV�JRRG�DGYLFH��)URP�WKH�SHUVSHFWLYH�RI�WKH�UHDO�GRQRUV�²�WKH�WD[SD\HUV�²��KRZHYHU��LW�LV�DOVR
LPSRUWDQW�WKDW�WKH�RXWSXW�RI�WKH�LQYHVWHG�PRQH\�FDQ�EH�LGHQWLILHG�DQG�WKDW�WKH�PRQH\�KDV�EHHQ�XVHG
LQ�DQ�HIILFLHQW�ZD\�

,Q�6ZHGHQ��WKH�HWKLFDO�YDOXHV�RI�WKH�SRSXODWLRQ�DOVR�LQFOXGH�VRPH�RI�WKH�DVSHFWV�PHQWLRQHG�DERYH�
QDPHO\�GHPRFUDWLVDWLRQ��HTXDOLW\��JHQGHU�EDODQFH��SRYHUW\�DOOHYLDWLRQ��VRFLDO�DQG�HFRQRPLF
GHYHORSPHQW���DQG�VXVWDLQDEOH�VRFLHW\��²�$Q�DOWHUQDWLYH�WR�WKH�´OLQNDJH�PRGHOµ��ZKLFK�LV�DOVR�DSSOLHG�E\
6$5(&�6LGD�LV�WKDW�RI�XQLYHUVLW\�VXSSRUW��IRU�H[DPSOH�WR�WKH�8QLYHUVLW\�RI�'DU�(V�6DODDP���ZLWKRXW
´VKDGRZ�IDFXOWLHVµ��,Q�WKLV�PRGHO�WKH�XQLYHUVLW\�KDV�D�IUHHGRP�WR�EXLOG�XS�WKH�FDSDFLW\�LQ�WKH�XQLYHUVLW\
DFFRUGLQJ�WR�D�SODQ��DQG�EXGJHW��ZKLFK�LV�GLVFXVVHG�H[WHQVLYHO\�ZLWK�6$5(&�6LGD��DQG�FORVHO\
IROORZHG�E\�6LGD�6$5(&�VWDII�GXULQJ�WKH�ILVFDO�\HDUV��)URP�P\�SHUVSHFWLYH�LW�LV�WRR�HDUO\�WR�WHOO�ZKLFK
RI�WKHVH�WZR�PRGHOV�LV�EHVW��EXW�RQH�PLJKW�IRUHVHH�D�JUDGXDO�GHYHORSPHQW�IURP�D�OLQNDJH�PRGHO�WR�D
IDFXOW\�VXSSRUW�PRGHO�ZLWKRXW�´VKDGRZ�IDFXOW\µ��DV�WKH�8QLYHUVLW\�RI�$VPDUD�EHFRPHV�PRUH�DQG�PRUH
LQGHSHQGHQW�

7KH�DGYDQWDJH�ZLWK�WKH�OLQNDJH�PRGHO�LV�WKDW�WKH�´VKDGRZµ�IDFXOW\µ�WDNHV�RQ�D�UHVSRQVLELOLW\�IRU�WKH
OLQNHG�IDFXOW\�ZKLFK�JRHV�EH\RQG�ZKDW�RQH�QRUPDOO\�H[SHFWV��7KHUH�LV�D�FRPPLWPHQW�IURP�88�DQG
.7+��DQG�WKHUH�LV�VRPHRQH�WR�´OHDQ�DJDLQVWµ�LI�SUREOHPV�DULVH�DW�8$��7KH�GUDZEDFN�LV�WKDW�WKH�PRGHO
OLPLWV�WKH�QXPEHU�RI�DYDLODEOH�FR�RSHUDWLRQ�SDUWQHUV�LQ�6ZHGHQ�DQG�HOVHZKHUH�WR�WKRVH�VHOHFWHG�E\
VFLHQWLVWV�LQVWLWXWLRQV�LQ�8SSVDOD�DQG�6WRFNKROP��,I�VRXWK�VRXWK�FR�RSHUDWLRQ�LV�LQFOXGHG�LQ�WKH�PRGHO�
DQG�LI�WKH�$VPDUD�&RPPLWWHHV�VWLPXODWH�WKH�FR�RSHUDWLRQ�EHWZHHQ�UHOHYDQW�UHVHDUFK�JURXSV�DV
GLVFXVVHG�DERYH��WKH�OLPLWDWLRQV�PD\�QRW��KRZHYHU��EH�VHULRXV�
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�� -QTEGXW�SJ�XLI�7MHE�7%6)'�WYTTSVX

7KH�LPSDFW�RI�WKH�6LGD�6$5(&�VXSSRUW�RQ�WKH�8QLYHUVLW\�RI�$VPDUD��DQG�LQ�SDUWLFXODU�RQ�WKH�&ROOHJH
RI�6FLHQFH�LV�FOHDUO\�VHHQ�LQ�WKH�WDEOHV�DQG�ILJXUHV�RI�WKH�SUHFHGLQJ�SDUDJUDSKV��DQG�WKHUH�LV�QR�QHHG�WR
UHSHDW�WKH�DFKLHYHPHQWV�LQ�XQGHUJUDGXDWH��06F�RU�3K'�HGXFDWLRQ�KHUH��6LGD�6$5(&V�DVVLVWDQFH�WR
WKH�WKHPDWLF�SURMHFW�DUHDV�LQ�VFLHQFH��QDPHO\�*HRSK\VLFV��0HGLFLQDO�3ODQWV��DQG�0DWHULDOV�6FLHQFH��KDV
DOVR�FRQWULEXWHG�WR�WKH�SURJUHVV�DQG�LQ�GHYHORSLQJ�WKH�UHVHDUFK�FDSDFLW\�E\�SURYLGLQJ�VRPH�RI�WKH
QHFHVVDU\�IDFLOLWLHV��7KH�TXDQWLWDWLYH�UHVXOWV��DV�ZHOO�DV�WKH�GHYHORSPHQW�RI�QHZ�FXUULFXOD��XQLYHUVLW\
OLEUDU\��ODERUDWRU\�IDFLOLWLHV��VWDII�DQG�QHZ�GHSDUWPHQWV�VSHDN�IRU�WKHPVHOYHV��,Q�D�FRXQWU\�OLNH�(ULWUHD�
ZKHUH�PXFK�RI�WKH�LQIUDVWUXFWXUH�LQ�WKH�FRXQWU\�ZDV�UXLQHG�E\�ZDU��DQG�D�ODUJH�SDUW�RI�WKH�SRSXODWLRQ
�DSSUR[LPDWHO\������LV�LOOLWHUDWH��WKH�LPSDFW�LV�HVSHFLDOO\�VLJQLILFDQW�

$Q�LPSDFW�IURP�WKH�´OLQNDJH�SURMHFWµ�LQ�WKH�6FLHQFH�&ROOHJH�LV�WKH�VWLPXOXV�WKLV�PRGHO�KDV�KDG�RQ�WKH
FR�RSHUDWLRQV�RI�RWKHU�IDFXOWLHV�DQG�XQLWV�LQ�8$��6HH�$SSHQGL[�����7KH�H[SHULHQFHV�IURP�WKH�6FLHQFH
&ROOHJH�DUH�WDNHQ�FDUH�RI�DQG�LPSOHPHQWHG�LQ�WKH�QHZ�FR�RSHUDWLRQ�EHWZHHQ�WKH�(QJLQHHULQJ�)DFXOW\
DW�8$�DQG�.7+�

7KH�(ULWUHDQ�JRYHUQPHQW�HPSKDVL]HV�WZR�YHU\�XUJHQW�QHHGV��WKH�QHHG�IRU�LQIUDVWUXFWXUH�DQG�WKH�QHHG
IRU�TXDOLILHG�PDQSRZHU��%RWK�WKHVH�QHHGV�DUH�HVVHQWLDO�IRU�WKH�HFRQRPLF�DQG�VRFLDO�GHYHORSPHQW�RI�WKH
FRXQWU\��,Q�WKH�SUHYLRXVO\�PHQWLRQHG�´(ULWUHDQ�+XPDQ�5HVRXUFHV�'HYHORSPHQW�3URMHFW��(+5'�&5
�����(5��PRUH�WKDQ������YDFDQFLHV�LQ�QHHG�RI�HGXFDWHG�VWDII�DW�FHQWUDO�PLQLVWULHV�DQG�WKH�8QLYHUVLW\
RI�$VPDUD�LWVHOI�ZHUH�LGHQWLILHG��$PRQJ�WKHVH�LV�D�VXEVWDQWLDO�QXPEHU�RI�VHFRQGDU\�VFKRRO�WHDFKHUV��DQG
WKH�&ROOHJH�RI�6FLHQFH�LV�UHVSRQVLEOH�IRU�WKH�VFLHQFH�FRPSRQHQWV�LQ�WKH�WHDFKHUV�WUDLQLQJ��7KH�QHHG�IRU
LQIUDVWUXFWXUH�LQFOXGHV�PDQ\�RI�WKH�DUHDV�LQ�IRFXV�ZLWKLQ�WKH�)DFXOW\�RI�(QJLQHHULQJ��7KLV�IDFXOW\��LQ
WXUQ�LV�GHSHQGHQW�RQ�FRPSHWHQFH�LQ�WKH�EDVLF�VFLHQFHV�LQ�WKH�&ROOHJH�RI�6FLHQFH�

7KHUH�LV�D�YHU\�FORVH�FROODERUDWLRQ�EHWZHHQ�WKH�8QLYHUVLW\�RI�$VPDUD�DQG�WKH�(ULWUHDQ�PLQLVWULHV�DQG
WKHLU�ODERUDWRULHV��7KXV��IRU�H[DPSOH��VWDII�IURP�WKH�PLQLVWULHV�WDNH�SDUW�LQ�FXUULFXOXP�GHYHORSPHQW
DQG�LQ�RWKHU�ERGLHV�JRYHUQLQJ�LQWHUQDO�PDWWHUV�LQ�8$��DQG�WKH�GHDQ�LQ�WKH�)DFXOW\�RI�(QJLQHHULQJ�LV
DFWLYH�LQ�WKH�%RDUG�RI�(ULWUHDQ�6WDQGDUGV�,QVWLWXWLRQ��(6,���(6,�LV�UHVSRQVLEOH�IRU�HYDOXDWLRQ�RI
VWDQGDUGV�LQ�IRU�H[DPSOH�)RRG�DQG�$JULFXOWXUH��(OHFWULFDO��%XLOGLQJ�DQG�&LYLO�(QJLQHHULQJ��DQG�IRU
SHUIRUPLQJ�TXDOLW\�WHVWV�DQG�LVVXLQJ�FHUWLILFDWHV��7KH�XQGHUJUDGXDWH�VWXGHQWV�GR�H[SHULPHQWDO�ZRUN�LQ
WKH�ODEV�RI�WKH�DXWKRULWLHV��DQG�XQGHUWDNH�SURMHFW�ZRUN�VXJJHVWHG�E\�VWDII�DW�WKH�PLQLVWULHV��ZKLFK�LQ
HIIHFW�PHDQV�WKDW�WKHUH�LV�DQ�LPSDFW�RI�WKH�(QJLQHHULQJ�HGXFDWLRQ�RQ�VRFLHW\�HDUO\�LQ�WKH�HGXFDWLRQ�

$QRWKHU�SRVVLEOH�LPSDFW�LQ�WKH�IXWXUH�ZLOO�EH�WKDW�RI�FRQWULEXWLRQ�WR�WKH�LQGXVWULDO�GHYHORSPHQW��WH[WLOH
LQGXVWU\��HQYLURQPHQWDO�WHFKQRORJ\��PLQLQJ�PLQHUDO�SURVSHFWLQJ��,7�LQGXVWU\�HWF���7KLV�LV��KRZHYHU�
PRUH�RI�D�SRWHQWLDO�LPSDFW�DQG�KDV�QRW�EHHQ�SXW�LQWR�SUDFWLVH�\HW�
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%GORS[PIHKIQIRX

7KH�DXWKRU�RI�WKLV�UHSRUW�LV�YHU\�JUDWHIXO�IRU�WKH�ZLOOLQJQHVV�WR�VKDUH�H[SHULHQFHV��LGHDV�DQG�PDWHULDO
IURP�WKH�SDUWLHV�LQYROYHG��QDPHO\�6$5(&�6LGD��WKH�8QLYHUVLW\�RI�$VPDUD�DQG�WKH�$VPDUD�FRPPLWWHHV
DW�8SSVDOD�8QLYHUVLW\�DQG�.7+���IRU�FRQWDFW�SHUVRQV�GXULQJ�WKH�HYDOXDWLRQ��VHH�$SSHQGL[���
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%TTIRHM\��

'SRXEGX�TIVWSRW�HYVMRK�XLI�IZEPYEXMSR

%X�XLI�9RMZIVWMX]�SJ�%WQEVE�
'U��:ROGH�$E�<LVDN��3UHVLGHQW
'U��7HZHOGH�=HURP��'LUHFWRU�RI�6WUDWHJLF�3ODQQLQJ�	�,QWHUQDWLRQDO�3URMHFWV�&RRUGLQDWLRQ
'U��%HUDNL�:ROGHKDLPDQRW��$FWLQJ�'HDQ��&ROOHJH�RI�6FLHQFH
'U��0HQJLVWHDE�0DQQD��'HDQ��&ROOHJH�RI�(QJLQHHULQJ
'U��7HVIDPLFKDHO�+DLOH��&KDLUPDQ��'HSDUWPHQW�RI�&KHPLVWU\
'U��*KLGHL�=HGLQJHO��&KDLUPDQ��'HSDUWPHQW�RI�0DWKHPDWLFV
'U�:ROGDL�*KHEUHDE��&KDLUPDQ��'HSDUWPHQW�RI�(DUWK�6FLHQFHV
(QJLQHHU�0XVVLH�'DZLW��&KDLUPDQ��'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH
0V��<RUGDQRV�*KHEUHVHODVVLH��'HSDUWPHQW�+HDG��'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH
0U��%LQLDP�*KHEUHPLFKDHO��/HFWXUHU��'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH
'U��*KHEUHKLZHW�0HGKDQLH��&KDLUPDQ��'HSDUWPHQW�RI�%LRORJ\
'U��&KDQGX�9HQXJRSDO��&KDLUPDQ'HSW��RI�3K\VLFV
0U��7HZRGURV�7HNHVWH��&KDLUPDQ��'HSW��RI�&LYLO�(QJLQHHULQJ
0U��0HTXDQLQW�$EOHO��&KDLUPDQ��'HSW��RI�(OHFWULFDO�(QJLQHHULQJ
0U��7HFOHPDULDP�*�'QJO��&KDLUPDQ��'HSW��RI�0HFKDQLFDO�(QJLQHHULQJ
0U��$VVHIDZ�$EUDKD��&KLHI�/LEUDULDQ
0V��/HPOHP�$VIDKD��0DQDJHU��3URMHFW�$FFRXQWV
0V��*KHQHW�0HUKDWVLRQ��,QWHUQDO�$XGLWRU

-R�%WQEVE�SJJMGMEP�SVKERMWEXMSRW�SYXWMHI�XLI�9%�
0LQLVWHU�0U��$EUDKD�$VIDKD��0LQLVWHU�RI�SXEOLF�ZRUN�
&RQVXODWH�RI�6ZHGHQ�/LV�7UXHOVHQ��+RQRUDU\�&RQVXO�6LGD�/LDLVRQ�
0U��6DPXHO�%DLUH��)URP�0LQLVWU\�RI�(QHUJ\�DQG�0LQHV

%X�/8,�
0HPEHUV�RI�$VPDUD�FRPPLWWHH�

3URI��,QJPDU�*UHQWKH
$VV�SURI��%HQJW�)LQQVWU|P��([HFXWLYH�6HFUHWDU\
3URI��*XQQDU�-DFNV
3URI��(ULN�*UDQU\G
8QLY�OHFWXUHU�2OOH�:DKOEHUJ
8QLY�OHFWXUHU�/HQQDUW�1LOVVRQ

7XYHIRXW�
0U��)XWVXP�+DLORP�²�PDWHULDOV�	�PDQXIDFWXULQJ
0U��*KLUPD�6LHOH�²�FRPSXWHU�HQJLQHHULQJ
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%X�9TTWEPE�9RMZIVWMX]�
6WXGHQWV�

(UPLDV�$]HULD�²�ELRORJ\
-HPLOD�6HLG�²�VWDWLVWLFV
.LGDQH�<HPDQH�²�FRPSXWHU�VFLHQFH
/LMDP�=HPLFKDHO�²�VHLVPRORJ\
.LGDQH�$VUDW�²�PDWKHPDWLFV
6DPVRQ�.HOHWD�²�SK\VLFV
0HKHUHWHDE�7VHJJDL�²�SK\VLFV

6XSHUYLVRUV�VHFRQGDQWV�

$VV�SURI��3LD�7K|UQJUHQ��VXSHUYLVRU
$VV�SURI��5RODQG�7HOOJUHQ��VHFRQGDQW�DQG�DVV�VXSHUYLVRU
)LO��OLF��.HQW�6D[LQ�+DPPDUVWU|P��VHFRQGDQW

$VPDUD�FRPPLWWHH�

3URI��%HQJW�*XWDIVVRQ
3URI��&KULVWRSKHU�7DOERW
3URI��.HUVWL�+HUPDQQVVRQ
$VV�SURI��0DWV�7KXOLQ
$VV�SURI��6WDIIDQ�:LNWHOLXV��([HFXWLYH�6HFUHWDU\

%X�7MHE�7%6)'�
'U��3HU�(LQDU�7U|IWHQ
'U��%HULW�2OVVRQ
'U��$QLWD�6DQGVWU|P
'U��$I]DO�6KHU
0U��$QGHUV�7U\GHOO
0UV�6DQWD�1RFNUDFK

4IVWSRW�[LSQ�-�HMH�RSX�QIIX�MR�TIVWSR�FYX�[MXL�[LSQ�-�LEH�I�QEMP�ERH�XIPITLSRI�GSRXEGX�
3URI��6WHQ�.DLMVHU��$VPDUD�FRPPLWWHHH��8SSVDOD
3URI��0RKDPPHG�+DVVDQ��7:$6��7ULHVWH��,WDO\
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%TTIRHM\���

7XEXYW�SJ�0MROEKI�4VSNIGXW��%GEHIQMG�=IEVW�����r���XS�����r��

4VSNIGX 0MROEKI
-RWXMXYXMSR�W�

*YRHMRK�%KIRG]�
'SYRXV]

7XEXYW

%KVMGYPXYVI 2SV[E]��;EKIRMRKIR 29**-'�2IXLIVPERHW
236%(�2SV[E]

4VSNIGX�EGXMZMXMIW�EVI�SR�XEVKIX
WEZI�JSV�HIPE]W�MR�MRJVEWXVYGXYVI
TVSNIGX���7IGSRHQIRX�RSX
WYGGIWWJYP�

%VXW�	�7SGMEP�7GMIRGIW 9RMZIVWMX]�SJ�2SVXL�'EVSPMRE�

*PSVMHE��9'0%

97%-(�97% 4VSNIGX�EGXMZMXMIW�EVI�SR�XEVKIX�
2I[�ERH�VIZMWIH�PMROEKI
TVSTSWEP�HMWGYWWIH�[MXL
TEVXRIV�

&YWMRIWW�	�)GSRSQMGW 'SVRIPP��+VSRMRKIR��8MPFYVK 29**-'�2IXLIVPERHW

97%-(�97%

4VSNIGX�EGXMZMXMIW�EVI�SR�XEVKIX
WEZI�JSV�WIRMSV�WXEJJ
WIGSRHQIRX���7SQI�WXYHIRXW
EFWGSRHIH���(IPE]�MR
MQTPIQIRXMRK�PMROEKI�[MXL
'SVRIPP�	�;��1MGLMKER�

'IRXVEP�%HQMRMWXVEXMSR (IPJX��+VSRMRKIR 29**-'�2IXLIVPERHW 4VSNIGX�EGXMZMXMIW�SR�XEVKIX�
7SJX[EVI�TEGOEKIW�WIPIGXIH�
*MFIV�STXMG�RIX[SVO�XS�FI�YT�	
VYRRMRK�

)HYGEXMSR 6S]EP�(ERMWL�9�)� (%2-(%�(IRQEVO %X�MRMXMEP�WXEKI�

)RKMRIIVMRK 2I[�7SYXL�;EPIW��6S]EP�-8�
7XSGOLSPQ

%YW%-(�%YWXVEPME

7-(%�7[IHIR

3RI�SJ�XLI�QSWX�WYGGIWWJYP�SJ
TVSNIGXW��4LEWIH�SYX�HYI�XS
PEGO�SJ�JYRHMRK���2I[�PMROEKI
[MXL�6S]EP�-8�

,IEPXL�7GMIRGIW &SPSKRE

7XEXI�9RMZIVWMX]�SJ�2I[�=SVO

&IVOIPI]�ERH�.SOLRW�,STOMRW

1MRMWXV]�SJ�*SVIMKR
%JJEMVW�-XEP]

97%-(�97%

4VSNIGX�EGXMZMXMIW�SR�XEVKIX
I\GITX�JSV�MRJVEWXVYGXYVI�HIPE]�
0MROEKI�[MXL�&SPSKRE�MR
NISTEVH]�ERH�HIPE]W�MR
GSRWYQQEXMRK�GSRWSVXMYQ
EKVIIQIRXW�

0E[ 9RMZIVWMX]�SJ�2SVXL�'EVSPMRE�

9'0%��8VIRXS

97%-(�97%

9RMZIVWMX]�SJ�8VIRXS

4VSNIGX�EGXMZMXMIW�SR�XEVKIX�
(IPE]�MR�MQTPIQIRXMRK
EKVIIQIRXW�

1EVMRI�&MSPSK]

%RH�*MWLIVMIW

+VSRMRKIR��;EKIRMRKIR 29**-'�2IXLIVPERHW 4VSNIGX�EGXMZMXMIW�SR�XEVKIX�
(IPE]W�MR�GSRWXVYGXMSR�
6IWIEVGL�FSEX�EGUYMVIH�
7IGSRH�TLEWI�VIEH]�

7GMIRGI 9TTWEPE 7-(%�7%6)'�7[IHIR 4VSNIGX�EGXMZMXMIW�SR�XEVKIX�
*MVWX�TLEWI�VIZMI[IH��ERH
WIGSRH�TLEWI�HMWGYWWIH�
ETTVSZIH��EHSTXIH�
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%TTIRHM\��

'SPPIKI�SJ�7GMIRGI

7XEJJ�(IZIPSTQIRX�TEVXMGMTERXW��XVEMRIIW�

(ITEVXQIRX 2EQI 7XEVX�HEXI (IKVII�WSYKLX *MIPH�SJ�WXYH]

1EIHSX�;EOE 7ITX������ 17G -RZIVXIFVEXI�>SSPSK]

7MQSR�,EMPI
 .ER������ 17G :IVXIFVEXI�^SSPSK]

)VQMEW�8IWJEQMGLEIP 7ITX������ 17G %RMQEP�IGSPSK]

+LIFVILM[IX�1IHLERMI 7ITX������ 4L( 7]WXIQEXMG�FSXER]

/MJPI�+LIFVIEF %YK������ 17G )GSXS\MGSPSK]

&MSPSK]

=SREW�-WEEO %YK������ 17G >SSPSK]

7IREMX�+LMVQE] 7ITX������ 17G 3VKERMG�GLIQMWXV]
'LIQMWXV]

4EYPSW�)]SF .ER������ 17G -RSVKERMG�GLIQMWXV]

+MSVKMW�-WEEG 7ITX������ 17G %REP]XMGEP�GLIQWMXV]

(ERMIP��+SMXSQ %YK������ 17G -RWXVYQIRXEXMSR

/MHERI�=IQERI 7ITX������ 4L( 7SJX[EVI�IRKMRIIVMRK'SQTYXIV
7GMIRGI &MRMEQ�+IFVIQMGLEIP 7ITX������ 17G 'SQTYXIV�WGMIRGI

=SVHERSW�+LIFVIWIPEWWMI .ER������ 17G 'SQTYXIV�KVETLMGW

;SPHEM�+IFVIEF 7ITX������ 4L( 7XVYGXYVEP�+ISPSK]

(ERMIP�+IFVIXEXMSW
 7ITX������ 4L( 7IMWQSPSK]

7IQIVI�7SPSQSR 7ITX������ 4L( 6IQSXI�WIRWMRK
)EVXL�7GMIRGI

1IOSRRIR�%FVELEQ 7ITX������ 17G )GSRSQMG�KISPSK]

)WXMJERSW�,EMPI %YK������ 17G ,]HVSKISPSK]

-FVELMQ�%FYFIOIV %YK������ 17G 7IHMQIRXSPSK]

0MNEQ�>IQMGLEIP .ER������ 4L( 7IMWQSPSK]
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%FVELEQ�>IQYM 7ITX������ 4L( %TTPMIH�QEXLW�

/MHERI�%WVEX .ER������ 17G (MWGVIXI�QEXLW�

8WILE]I�/ELWY .ER������ 4L( 'SQTPI\�EREP]WMW
1EXLIQEXMGW

,EFXEM�+IFVI[SPH
� 7ITX������ 4L( %PKIFVE

7IREMX�+LMVQEM�&� %YK������ 17G 8STSPSK]

*VI^KLM�,EFXI .ER������ 4L( )PIGXVSRMGW

8YUYEFS�8IWJEQMGLEIP
 .ER������ 4L( 6IRI[EFPI�)RIVK]4L]WMGW

&IVIOIX�2I[E] .ER������ 4L( 4SP]QIV�TL]WMGW

7EQWSR�/IPIXE %YK������ 17G 6EHMEXMSR�4L]WMGW

1ILVIXIEF�8WIKKEM %YK������ 4L( 1EXIVMEPW�7GMIRGI

1YWMI�7MYQ
 .ER������ 17G (IWMKR�I\T�

.IQMPME�7IMH .ER������ 17G 7XEX��GSQT�

,EFXI�8I[IPHIFIVLER 7ITX������ 4L( &MSQIXVMGW7XEXMWXMGW

+IFVIQEVMEQ
;SPHPIQMGLIP .ER������ 4L( (IQSKVETL]


���%FWGSRHIH�PIJX�XLI�TVSKVEQ�SR�XLIMV�S[R�MRMXMEXMZIW


�

��&VSOI�SJJ�LMW�XVEMRMRK�MR�7[IHIR�SR�TIVWSREP�TVSFPIQW��RS[�MR�E�7SYXL�%JVMGER�9RMZIVWMX]
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%TTIRHM\��

7IRMSV�JEGYPX]�MR�XLI�'SPPIKI�SJ�7GMIRGI�[LS�TEVXMGMTEXIH�MR�XLI
7XEJJ�(IZIPSTQIRX�TVSKVEQ

2EQI (ITEVXQIRX 4IVMSH

�� (V�;I^IRIX�8I[SHVSW &MSPSK] �����r�������

�� (V�&IVLERI�+LMVQEM 'LIQMWXV] �����r�������

�� (V�=SYRMW�1�,��=SYRMW 'LIQMWXV] �����r�������

�� (V�&IVEOM�;SPHILEMQERSX )EVXL�7GMIRGI ����r�������

�� (V�8IWJEQMGLEIP�,EMPI 'LIQMWXV] �����r�����
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%TTIRHM\��

7XEJJ� HIZIPSTQIRX� TEVXMGMTERXW� [LS� VIXYVRIH� XS� XLI� 9RMZIVWMX]� SJ� %WQEVE� EJXIV
GSQTPIXMRK�XLIMV�WXYHMIW

2EQI (EXI�WXEVXIH (EXI
GSQTPIXIH

(IKVII
IEVRIH

7TIGMEPM^EXMSR

+LIFVILM[SX�1IHLERMI ���� ���� 4L( 7]WXIQEXMG�FSXER]

+IFVIQEVMEQ�;SPHPIQMGLIP ���� ���� 4L( (IQSKVETL]

;SPHEM�+LIFVIEF ���� ���� 4L( 8IGXSRMGW�7XVYGXYVEP�+ISP�

&MRMEQ�+IFVIQMGLEIP ���� ���� 17G 'SQTYXIV�WGMIRGI

/MHERI�=IQERI ���� ���� 17G 7SJX[EVI�IRKMRIIVMRK

)VQMEW�8IWJEQMGLEIP ���� ���� 17G %RMQEP�IGSPSK]

1EIHSX�;EOE ���� ���� 17G -RZIVXIFVEXI�>SSPSK]

7IREMX�+LMVQE] ���� ���� 17G 3VKERMG�GLIQMWXV]

=SVHERSW�+LIFVIWIPEWWMI ���� ���� 17G 'SQTYXIV�KVETLMGW
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%TTIRHM\��

7XEJJ�7IGSRHQIRX��TEVXMGMTERXW����������r���������

2EQI (MWGMTPMRI 7IQIWXIV�%GEHIQMG�]IEV

� (V�.ER�0ERHMR &MSPSK]�)RXSQSPSK] --��������

� (V�.ER�0EKIVPSJ &MSPSK]�)GSPSK] --
����������--����������

� (V�'LVMWXIV�;MOPYRH &MSPSK] --��������

� (V�7SPSQSR�8IWJEPMHIX 'LIQMWXV]�%REP]XMGEP --����������

� 4VSJ��6SPERH�8IPPKVIR 'LIQMWXV]�-RSVKERMG --����������--
���������
-����������

� 1V�,EQQEVWXVSQ��/�7� 'SQTYXIV�7GMIRGI --����������

� (V�6MWXS�/YQTYPEMRIR +ISPSK]�7IHMQIRXSPSK] -����������-	--
���������
-��������

� (V�0IMJ�%FVELEQWWSR 1EXLIQEXMGW -	--��������

� 4VSJ��&IRKX�+YWXEJWSR 4L]WMGW -��������

�� (V�4IV�2SVFPEH 4L]WMGW -����������


���)ZEGYEXIH�MR�*IFVYEV]�
���HYI�XS�XLI�GSRJPMGX�FIX[IIR�)VMXVIE�	�)XLMSTME�
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%TTIRHM\��

4PERW�JSV�7XEJJ�(IZIPSTQIRX��*EGYPX]�SJ�)RKMRIIVMRK

(ITEVXQIRX 1�7G� 4L�(�

'MZMP�)RKMRIIVMRK � �

)PIGXVMGEP�)RKMRIIVMRK � �

1IGLERMGEP�)RKMRIIVMRK � �

%VGLMXIGXYVI�	�9VFER�TPERRMRK � �

'LIQMGEP�)RKMRIIVMRK � �

8SXEP �� ��

��% 4PERW�JSV�'MZMP�)RKMRIIVMRK�(ITEVXQIRX

3ZIVZMI[�SJ�XMQI�WGLIHYPI

7TIGMEPM^EXMSR 5YEPMJMGEXMSR ���� ���� ���� ���� ����

7ERMXEV] 4L�(�

7ERMXEV] 1�7G�

7XVYGXYVIW 4L�(�

7XVYGXYVIW 1�7G�

,]HVEYPMGW 1�7G�

+ISXIGLRMGW 4L�(�

+ISXIGLRMGW 1�7G�

;EXIV�VIWSYVGIW 4L�(�

'SRWXVYGXMSR 1�7G�

,MKL[E] 1�7G�

7XVYGXYVIW 1�7G�

7XEJJ�SR�XVEMRMRK

2S� 2EQI (IKVII�7SYKLX )\TIGXIH�]IEV
SJ�GSQTPIXMSR

7TIGMEPM^EXMSR 'SYRXV]�SJ�7XYH]

� /MFVIEF
%JI[IVOM

4L�(� ��������� 7ERMXEV] 7[IHIR��/8,�

*YRHIH�F]�7%6)'
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7XEJJ�I\TIGXIH�XS�PIEZI�MR�%YK�������ERH�EGGITXIH�F]�XLI�9RMZIVWMXMIW

2S� 2EQI (IKVII
7SYKLX

)\TIGXIH�]IEV
SJ�GSQTPIXMSR

7TIGMEPM^EXMSR 'SYRXV]�SJ�7XYH]

� %OPMPY
%RKIWSQ

4L�(� ��������� ;EXIV
VIWSYVGIW

97%

� 1MGLEIP

%RHIFIVLER

4L�(� ��������� +ISXIGLRMGW %YWXVEPME

�� 8IGPE]
+�LI[SX

1�7G ��������� 7XVYGXYVI 7[IHIR

�*YRHIH�F]�7%6)'

�� 7EQWSR
/MJIPI]IWWYW

1�7G� ��������� 'SRWXVYGXMSR 7[IHIR��/8,�

*YRHIH�F]�7%6)'

7XEJJ�6IGVYMXQIRX�ERH�7IGSRHQIRX�4PER

7TIGMEPM^EXMSR 6ERO ���� ���� ���� ���� ����

7ERMXEV] 4VSJIWWSV

7XVYGXYVIW 4VSJIWWSV

,]HVEYPMGW 4VSJIWWSV

+ISXIGLRMGW 4VSJIWWSV

;EXIV�VIWSYVGIW 4VSJIWWSV

,MKL[E]

'SRWXVYGXMSR 4VSJIWWSV

'MZMP�)RKMRIIV +VEH��%WWMWX�

��&�4PERW�JSV�)PIGXVMGEP�)RKMRIIVMRK

3ZIVZMI[�SJ�XMQI�WGLIHYPI

7TIGMEPM^EXMSR 5YEPMJMGEXMSR ���� ���� ���� ���� ����

'SQQYRMGEXMSR�	�7MKREP�4VSGIWWMRK��4�� 4L�(�

)PIGXVSRMGW�	�'SQTYXIV�)RKMRIIVMRK��4�� 4L�(�

'SQQYRMGEXMSR�	�7MKREP�4VSGIWWMRK��4�� 4L�(�

-RWXVYQIRXEXMSR�)RKMRIIVMRK��4�� 4L�(�

4S[IV��)RIVK]�	�)PIGXVMGEP�1EGLMRIW�1�� 1�7G�

1MGVS[EZI�GSQQYRMGEXMSRW��1�� 1�7G�

-RWXVYQIRXEXMSR�)RKMRIIVMRK��1�� 1�7G�

)PIGXVSRMGW�	�'SQTYXIV�)RKMRIIVMRK��1�� 1�7G�

'SQQYRMGEXMSR�	�7MKREP�4VSGIWWMRK��1�� 1�7G�

'SRXVSP�)RKMRIIVMRK��1�� 1�7G�
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7XEJJ�SR�8VEMRMRK

2S� 2EQI (IKVII�7SYKLX )\TIGXIH�]IEV�SJ
GSQTPIXMSR

7TIGMEPM^EXMSR 'SYRXV]�SJ�7XYH]

�� (E[MX�7I]SYQ 4L�(� ���� 4S[IV�ERH�'SRXVSP�)RK� %YWXVEPME

�� 8EHIWWI�+LMVQEM 4L�( ���� 'SQQYRMGEXMSRW�	�7MKREP
4VSGIWWMRK

97%

�� +LMVQE�7MIPI 4L�( ���� 'SQTYXIV�)RKMRIIVMRK 7[IHIR�7%6)'

7XEJJ�I\TIGXIH�XS�PIEZI�MR�%YK�������ERH�EGGITXIH�F]�XLI�9RMZIVWMXMIW

2S� 2EQI (IKVII
7SYKLX

)\TIGXIH�]IEV�SJ
GSQTPIXMSR

7TIGMEPM^EXMSR 'SYRXV]�SJ�7XYH]

�� 1IUYERMRX
%FPIP

4L�(� ��������� 'SQQYRMGEXMSR
ERH�WMKREP
TVSGIWWMRK

7[IHIR��/8,�

*YRHIH�F]�7%6)'

�� %FVLEQ
8EVIOI

1�7G� ��������� 4S[IV
)RKMRIIVMRK

7[IHIR��/8,�

*YRHIH�F]�7%6)'

7XEJJ�6IGVYMXQIRX�ERH�7IGSRHQIRX�4PER

7TIGMEPM^EXMSR 6ERO ���� ���� ���� ���� ����

4S[IV�)RKMRIIVMRK %WWMWXERX�4VSJ�

1MGVS[EZI�'SQQYRMGEXMSR %WWMWXERX�4VSJ�

'SRXVSP�)RKMRIIVMRK %WWMWXERX�4VSJ�

-RWXVYQIRXEXMSR�)RKMRIIVMRK %WWMWXERX�4VSJ�

)PIGXVSRMGW %WWMWXERX�4VSJ�

)PIGXVMGEP�)RKMRIIVMRK���� +VEH��%WWMWXER�

)PIGXVMGEP�)RKMRIIVMRK���� +VEH��%WWMWXER�

)PIGXVMGEP�)RKMRIIVMRK���� +VEH��%WWMWXER�
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��'�4PERW�JSV�1IGLERMGEP�)RKMRIIVMRK

3ZIVZMI[�SJ�XMQI�WGLIHYPI

7TIGMEPM^EXMSR 5YEPMJMGEXMSR ���� ���� ���� ���� ����

8LIVQEP�)RKMRIIVMRK 4L�(�

1ERYJEGXYVMRK�)RKMRIIVMRK 1�7G�

6IJVMKIVEXMSR�	�%' 4L�(�

1IGLERMGEP�(IWMKR 1�7G�

8LIVQEP�)RKMRIIVMRK 1�7G�

8LIVQEP�)RKMRIIVMRK 4L�(�

1EXIVMEPW�)RKMRIIVMRK 1�7G�

1IGLERMGEP�(IWMKR 1�7G�

1IGLERMGEP�(IWMKR 4L�(�

1ERYJEGXYVMRK�)RKMRIIVMRK 4L�(�

7XEJJ�%FVSEH��%� � � � � �

7XEJJ�SR�8VEMRMRK

2S 2EQI (IKVII�WSYKLX )\TIGXIH�=IEV
SJ�'SQTPIXMSR

7TIGMEPM^EXMSR 'SYRXV]�SJ
7XYH]

� (ERMIP�8IWJEQEVMEQ 4L�(� ���� 1ERYJEGXYVMRK
)RKMRIIVMRK�

7[IHIR��/8,�

7%6)'

� *YXWYQ�,EMPSQ 1�7G� ���� 1EXIVMEPW�	
1ERYJEGXYVMRK

7[IHIR��/8,�

7%6)'

7XEJJ�I\TIGXIH�XS�PIEZI�MR�%YK�������ERH�EGGITXIH�F]�XLI�9RMZIVWMXMIW�

2S� 2EQI (IKVII
7SYKLX

)\TIGXIH�]IEV�SJ
GSQTPIXMSR

7TIGMEPM^EXMSR 'SYRXV]�SJ�7XYH]

�� 8IGPIQEVMEQ
+�(RKP

4L�(� ��������� 6IJVMKIVEXMSR�	�%' 7[IHIR��/8,�

7%6)'

7XEJJ�6IGVYMXQIRX�ERH�7IGSRHQIRX�4PER

7TIGMEPM^EXMSR 6ERO ���� ���� ���� ���� ����

1EXIVMEPW�)RKMRIIVMRK %WWSGMEXI�4VSJ�

*PYMH�1IGLERMGW %WWSGMEXI�4VSJ

8LIVQEP�)RKMRIIVMRK %WWSGMEXI�4VSJ

%TTPMIH�1IGLERMGW %WWSGMEXI�4VSJ

1IGLERMGEP�)RKMRIIVMRK +VEH��%WWMWXER�

1IGLERMGEP�)RKMRIIVMRK +VEH��%WWMWXER�

1IGLERMGEP�)RKMRIIVMRK +VEH��%WWMWXER�

7IGVIXEV] (MTPSQE
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��(�4PERW�JSV�'LIQMGEP�)RKMRIIVMRK

3ZIVZMI[�SJ�XMQI�WGLIHYPI

7TIGMEPM^EXMSR 5YEPMJMGEXMSR ���� ���� ���� ���� ����

'LIQMGEP�)RKMRIIVMRK 1�7G�

'LIQMGEP�)RKMRIIVMRK 4L�(

'LIQMGEP�)RKMRIIVMRK 1�7G

'LIQMGEP�)RKMRIIVMRK 1�7G�

'LIQMGEP�)RKMRIIVMRK 1�7G�

7XEJJ�6IGVYMXQIRX�ERH�7IGSRHQIRX�4PER

7TIGMEPM^EXMSR 6ERO ���� ���� ���� ���� ����

'LIQMGEP�)RKMRIIVMRK %WWSGMEXI�4VSJ�

'LIQMGEP�)RKMRIIVMRK +��%WWMWXERXW

'LIQMGEP�)RKMRIIVMRK +��%WWMWXERXW

'LIQMGEP�)RKMRIIVMRK +��%WWMWXERXW

'LIQMGEP�)RKMRIIVMRK +��%WWMWXERXW

��)�4PERW�JSV�%VGLMXIGXYVI�	�9VFER�4PERRMRK

3ZIVZMI[�SJ�XMQI�WGLIHYPI

7TIGMEPM^EXMSR 6ERO ���� ���� ���� ���� ����

%VGLMXIGXYVI�SV�8S[R�4PERRMRK 4VSJIWWSV

%VGLMXIGXYVI�ERH�8S[R�4PERRMRK 4VSJIWWSV

'MZMP�)RKMRIIV�%VGLMXIGX +VEH��%WWMWX

7XEJJ�I\TIGXIH�XS�PIEZI�MR�%YK�������ERH�EGGITXIH�F]�XLI�9RMZIVWMXMIW�

2S� 2EQI (IKVII
7SYKLX

)\TIGXIH
]IEV�SJ
GSQTPIXMSR

7TIGMEPM^EXMSR 'SYRXV]�SJ�7XYH]

�� 8IWJEPIHIX

1MGLEIP

1��%VGL ��������� 9VFER�HIWMKR -XEP]
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%TTIRHM\��

7XYHIRX�)RVSPQIRX�ERH�7I\�+IRHIV�JSV�'MZMP�)RKMRIIVMRK�(ITEVXQIRX

7IGSRH�=IEV 8LMVH�=IEV %HZ��7XERHMRK 8SXEP 2S�SJ
+VEH�

%G��=IEV 1 * 1 * 1 * 1 *

������� �� � � � �� � �

������� �� � �� � � �� �

������� �� � �� � � �� � ��

������� �� � �� � � �� � ��

������� �� � �� � �� � ��� ��

7XYHIRX�)RVSPQIRX�ERH�7I\�+IRHIV�JSV�)PIGXVMGEP�)RKMRIIVMRK�(ITEVXQIRX

%G�]IEV WIGSRH�]IEV
1����������*

8LMVH�]IEV
1�����������*

%HZ��7XERHMRK
*SYVXL�]IEV
1�������������*

8SXEP
2S��SJ

KVEHYEXIW

������� �� � � � � � �� �

������� �� � �� � � � �� �

������� �� � �� � � � �� ��

������� �� � �� � � � �� ��

������� �� � �� � �� � ���
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%TTIRHM\��

7OIXGL�SJ�XLI�GSSTIVEXMSR�FIX[IIR�9%�ERH�/8,

������92-:)67-8=�3*�%71%6% �/8,

���4VSNIGX�8IEQ�%WQEVE ����/8,��
�������%WQEVE�'SQQMXXII
�������7LEHS[�'SQQMXXII�

�������4VSNIGX�0IEHIV �������)\IGYXMZI�7IGVIXEV]
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%TTIRHM\���

1SRSKVETLW��&SSOW�ERH�4YFPMGEXMSRW��SR�VIJIVIIH�-RXIVREXMSREP�NSYVREPW�
F]�)VMXVIER�%GEHIQMG�WXEJJ��'SPPIKI�SJ�7GMIRGI�?����r����A

&MSPSK]

%UHPHU��%���+��(NOXQG��0HGKDQLH��*��6��+HLGPDUVVRQ��1��/DXUHQW��-��0DDG��-��1LNODVVRQ��DQG
$��1RUGLQ��������2Q�WKH�GHOLPLWDWLRQ�RI�0DWULFDULD�YHUVXV�0LFURFHSKDOD��$VWUDFHDH�$QWKHPLGHDH���3ODQW
6\VW��(YRO����������²����

0HGKDQLH��*���������7D[RQRP\��3K\ORJHQ\�DQG�ELRJHRJUDSK\�RI�.LFN[LD�DQG�1DQRUUKLQXP
�6FURSKXODULDFHDH���1RUG��-��%RW���LQ�SUHVV��

0HGKDQLH��*���%��%UHPHU��DQG�0��7KXOLQ��������3K\ORJHQ\�RI�WKH�WULEH�$QWLUUKLQHDH��6FURSKXODULDFHDH�
EDVHG�RQ�PRUSKRORJLFDO�DQG�QGK)�VHTXHQFH�GDWD��3ODQW�6\VW��(YRO��
�������²����

0HGKDQLH��*���������3K\ORJHQHWLF�DQG�7D[RQRPLF�VWXGLHV�LQ�WKH�WULEH�$QWLUUKLQHDH
�6FURSKXODULDFHDH��ZLWK�VSHFLDO�UHIHUHQFH�WR�WKH�JHQHUD�.LFN[LD�DQG�1DQRUUKLQXP�
$&7$�8QLYHUVLWDWLV�8SVDOLHQVLV��&RPSUHKHQVLYH�VXPPDULHV�RI�8SSVDOD�'LVVVHUWDWLRQV�

7HZRGRUV�:��0XKH�/��'DQLHO�(��6FKDOqQ�&��DQG�.URQYDOO�*���������$�RQH�\HDU�VWXG\�RQ
VWUHSWRFRFFDO�LQIHFWLRQV�DQG�WKHLU�FRPSOLFDWLRQV�DPRQJ�(WKLRSLDQ�FKLOGUHQ��(SLGHPLRO�,QIHFW���������²
����

7HZRGURV�:��DQG�.URQYDOO�*���������'LVWULEXWLRQ�RI�SUHVXPSWLYH�SDWKRJHQLFLW\�IDFWRUV�DPRQJ�EHWD�
KHPRO\WLF�VWUHSWRFRFFL�LVRODWHG�IURP�(WKLRSLD��$30,6����������²����

7HZRGURV�:��1RUGVWUDG�$��.URQYDOO�*��+ROP�6(��1RUJUHQ�0���������6WUHSWRNLQDVH�JHQH
SRO\PRUSKLVP�LQ�JURXS�$�VWUHSWRFRFFL�LVRODWHG�IURP�(WKLRSLDQ�FKLOGUHQ�ZLWK�YDULRXV�GLVHDVH
PDQLIHVWDWLRQV��0LFURELDO�3DWKRJHQHVLV��������²����

7HZRGURV�:��1RUGVWUDQG�$��1RUJHQ�0��+ROP�6��.URQYDOO�*���������3URILOHV�RI�KXPRUDO�LPPXQH
UHVSRQVH�WR�HU\WKURJHQLF�WR[LQV�DQG�VWUHSWRNLQDVH�LQ�FKLOGUHQ�ZLWK�GLIIHUHQW�VWUHSWRFRFFDO�GLVHDVH�
3DWKRJHQLF�6WUHSWRFRFFL��3UHVHQW�DQG�IXWXUH��/DQFHU�SXEOLFDWLRQ��(G��$��7RWROLDQ��6W�3HWHUVEXUJ��SS
����

7HZRGURV�:��1RUJUHQ�0��.URQYDOO�*���������6WUHSWRNLQDVH�DFWLYLW\�DPRQJ�JURXS�$�VWUHSWRFRFFL�LQ
UHODWLRQ�WR�VWUHSWRNLQDVH�JHQRW\SHV��SODVPLQRJHQ�ELQGLQJ��DQG�GLVHDVH�PDQLIHVWDWLRQV��0LFURELDO
3DWKRJHQHVLV�������²���

7HZRGURV�:��.DUOVVRQ�,��.URQYDOO�*���������$OOHOLF�YDULDWLRQ�RI�WKH�VWUHSWRNLQDVH�JHQH�LQ�EHWD
KHPRO\WLF�VWUHSWRFRFFL�JURXS�&�DQG�*�LVRODWHV�RI�KXPDQ�RULJLQ��)(06��,PPXQRORJ\�DQG�0HGLFDO
0LFURELRORJ\�������²���
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'LIQMWXV]

$VJKHGRP��*���$�6UHHGKDUD��-�.LYNRVNL��-�9DONRQHQ�DQG�&�3�5DR��������´0RQRQXFOHDU�FLV
'LR[RYDQDGLXP�9��$QLRQLF�&RPSOH[HV�RI���92�/�+�/ �������6FKLII�%DVH�'HULYHG�IURP
6DOLF\ODOGHK\GH��RU�VXEVWLWXWHG�GHULYDWLYHV��DQG���$PLQR���PHWK\OSURSDQ��������6\QWKHLVLV��6WUXFWXUH�
6SHFWURVFRS\��(OHFWURFKHPLVWU\�DQG�5HDFWLYLW\�6WXGLHVµ��-�&KHP�6RF�'DOWRQ�7UDQV�������

$VJKHGRP��*���$�6UHHGKDUD�DQG�&�3�5DR��������´6\QWKHVLV��6WUXFWXUH��6SHFWUDO�&KDUDFWHUL]DWLRQ
DQG�3KRWR�5HDFWLYLW\�6WXGLHV�RI�0RQRPHULF�'LR[RYDQDGLXP��9��6FKLII�%DVH�&RPSOH[HV�RI�7ULJRQDO
%LS\UDPLGDO�*HRPHWU\µ��-�&KHP�6RF�GDOWRQ�7UDQV�����

$VJKHGRP��*���$�6UHHGKDUD��DQG�&�3�5DR��������´2[RYDQDGLXP�6FKLII�%DVH�&RPSOH[HV�RI
7ULV�K\GUR[\PHWK\O��DPLQRPHWKDQH�ZLWK�6DOLF\ODOGHK\GH�DQG�LWV�'HULYDWLYHV��6\QWKHVLV�
&KDUDFWHUL]DWLRQ�DQG�5HGR[�5HDFWLYLW\µ��3RO\KHGURQ�����������

$VJKHGRP��*���$�6UHHGKDUD�DQG�&�3�5DR�������´0RQR[RYDQDGLXP��9��0L[HG�/LJDQG�&RPSOH[HV�RI
6FKLII�%DVHV�DQG�&DWHFKRODWHV��6\QWKHVLV��6SHFWUDO�DQG�(OHFWURFKHPLFDO�&KDUDFWHUL]DWLRQµ��3RO\KHGURQ�
���������

$VJKHGRP��*���$�6UHHGKDUD��-�.LYRVNL��-�9DONRQHQ��DQG�&�3�5DR��������´$ONR[R�ERXQG�1RQR[R�DQG
'LR[RYDQDGLXP��9��&RPSOH[HV��6\QWKHLVLV��&KDUDFWHUL]DWLRQ��;�5D\�DQG�VROXWLRQ�5HDFWLYLW\�6WXGLHVµ�
,QRUJ�&KHP������������

$VJKHGRP��*���$�6UHHGKDUD��-�.LYLNRVNL��DQG�&�3�5DR��������´6\QWKHVLV�DQG�&KDUDFWHUL]DWLRQ
RI�'LPHULF�9DQDG\O��,9��&RPSOH[HV�RI�6FKLII�%DVHV�'HULYHG�IURP�$QWKUDQLOLF�$FLG�DQG
6DOLF\ODOGHK\GH��RU�LWV�GHULYDWLYHV��RU�$FHW\ODFHWRQH��6LQJOH�;�UD\�6WUXFWXUHV�RI�WKH�2[LGL]HG
3URGXFWVµ��3RO\KHGURQ����������

%OHHNH��-�5���+DLOH��7���DQG�0�<�&KLDQJ��������´6\QWKHVLV�RI�,ULGDR[DF\FORKH[DGLHQH�DQG
,ULGDF\FORSHQWHQRQH�&RPSOH[HV�YLD�&�+�%RQG�$FWLYDWLRQµ�2UJDQRPHWDOOLFV���������

%OHHNH��-�5���+DLOH��7���'�%RRUVPD��0�<�&KLDQJ��7�:�&OD\WRQ��-U���$�0�%HDWW\��DQG�<��)�;LH�������
´3HQWDGLHQ\O�,ULGLXP�²�3KRVSKLQH�&KHPLVWU\��6XUYH\�RI�WKH�5HDFWLRQV�RI�3HQWDGLHQLGH�5HDJHQWV�ZLWK
&O,U/��&RPSOH[HVµ��2UJDQRPHWDOOLFV�����������

%OHHNH��-�5���+DLOH��7����3�5�1HZ��DQG�0�<�&KLDQJ��������´2[DSHQWDGLHQ\O�,ULGLXP�3KRVSKLQH
&KHPLVWU\��6\QWKHVLV�RI�2[\JHQ�&RQWDLQLQJ�,ULGDF\FOHV�YLD�&�+�%RQG�$FWLYDWLRQµ��2UJDQRPHWDOOLFV�
��������

%OHHNH��-��5���3�5�1HZ��+DLOH��7���-�0�%�%ODQFKDUG��DQG�$�0�%HDWW\��������´6\QWKHLVLV�RI�D�1HZ
)DPLO\�RI�0HWDOODIXUDQV�IURP��2[DSHQWDGLHQ\O��PHWDO�3UHFXUVRUVµ��2UJDQRPHWDOOLFV�����������

&KDQGUDYDQVKL��%�6���DQG�$VJKHGRP��*���������´6SHFWURSKRWRPHWULF�'HWHUPLQDWLRQ�RI�&REDOW�E\
([WUDFWLRQ�RI�LWV�1�K\GUR[\�1�1�'LSKHQ\OEHQ]DPLGHµ��&KHP�$QDO����������

*DVSDU��3�3���;LQKXD�/L��+DLOH��7���'�+�3DH��DQG�0�;LDR��������´)URQWLHU�2UELWDO�&RQWURO�RI
6LO\OHQH�$GGLWLRQµ��3URJUHVV�LQ�2UJDQRVLOLFRQ�&KHPLVWU\��%��0DUFLQLHF�DQG�-��&KRMQRZVNL��HGV�
*RUGRQ�DQG�%UHDFK�����²����

*DVSDU��3�3���$OLFLD�0�%HDWW\��+DLOH��7���7�&KHQ��'�/HL��:LOOLDP�5�:LQFKHVWHU��-�%UDGGRFN�:LONLQJ�
1�3�5DWK��:�7�.ORRVWHU��7�)�.RHW]OH��6�$�0DVRQ�DQG�$�$OELQDWL��������´7ULV�WULLVRSURS\OVLO\O�VLODQH
DQG�WKH�*HQHUDWLRQ�RI�%LV�WULLVRSURS\OVLO\O�VLO\OHQHµ��2UJDQRPHWDOOLFV�����������
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*LUPD\��%���$�(�8QGHUKLOO��-�'�.LOEXUQ��7�.�+DQVHQ��-�%HFKHU��.�6��9DUPD��DQG�3�5RHSVWRUII�
������´1HZ�0DFURF\FOHV�RI�&DUERQ��1LWURJHQ�DQG�6XOIXU�$WRPV�,QFRUSRUDWLQJ�����'LWKLR�²�����
GLWKLROH���WKLRQH�XQLWVµ��-�&KHP�6RF�3HUNLQ�7UDQV�������

-RUJHQVHQ��7���*LUPD\��%���7�.�+DQVHQ��-�%HFKHU��$�(�8QGHUKLOO��0�%�+XUVWKRXVH��0�(�+DUPDQ
DQG�-�'�.LOEXUQ��������´6\QWKHVLV�DQG�&U\VWDO�6WUXFWXUH�RI�1HZ�7HWUDWKLDIXOYDOHQH�'HULYDWLYHV
,QFRUSRUDWHG�LQWR�7KLDFURZQ�(WKHU�0DFURF\FOHVµ��-�&KHP�6RF�3HUNLQ�7UDQV�������

+DLOH��7���������´6DIHW\�LQ�WKH�&KHPLFDO�/DERUDWRU\��&DUH��+DQGOLQJ�DQG�'LVSRVDO�RI�'DQJHURXV
&KHPLFDOVµ��8QLYHUVLW\�RI�$VPDUD����²����

+DQVHQ��7�.���7�-RUHJHQVHQ��)�-HQVHQ��3�+�7K\SHVHQ��.�&KULVWLDQVHQ��0�%�+XUVWKRXVH�
0�(�+DUPDQ��0�$��0DOLN��*LUPD\��%���$�(�8QGHUKLOO��0�%HJWUXS��-�'�.LOEXUQ��.�%HOPRUH�
3�5RHSVWRUII��DQG�-�%HQFKHU��������´&URZQ�(WKHU�$QQHODWHG�7HWUDWKLDIXOYDOHQHVµ��-�2UJ�&KHP������
�����

0DKDII\��3���DQG�%�*LUPD\���LQ�SUHVV��´&KHPLFDO�(GXFDWLRQ�LQ�(ULWUHDµ���&KHPLFDO�,QWHUDQWLRQDO�

8QGHUKLOO��$�(���*LUPD\��%���DQG�-�'�.LOEXUQ��������´3UHSDUDWLRQ�DQG�3URSHUWLHV�RI�0HWDO
&RPSOH[HV�RI�2;'7�'7µ��6\QWKHWLF�0HWDOV����²��������

'SQTYXIV�7GMIRGI

*KHEUHPLFKDHO��%���DQG�<HPDQH��.���������/LQX[�QHWZRUNLQJ��06F�7KHVLV��'HSDUWPHQW�RI
,QIRUPDWLRQ�7HFKQRORJ\��8SSVDOD�8QLYHUVLW\����SS�

*KHEUHVHODVVLH��<���������)LUHZDOO�LQ�/LQX[��3ULQFLSOHV�DQG�,PSOHPHQWDWLRQ��06F��7KHVLV�
'HSDUWPHQW�RI�,QIRUPDWLRQ�7HFKQRORJ\��8SSVDOD�8QLYHUVLW\����SS�

)EVXL�7GMIRGIW

*KHEUHDE��:���7DOERW��&�-���������5HG�6HD�H[WHQVLRQ�LQIOXHQFHG�E\�3DQ�$IULFDQ�WHFWRQLF�JUDLQ�LQ
HDVWHUQ�(ULWUHD��-RXUQDO�RI�6WUXFWXUDO�*HRORJ\���������²����

*KHEUHDE��:��������3DQ�$IULFDQ�DQG�5HG�6HD�WHFWRQLFV�RI�(DVWHUQ�(ULWUHD��$&7$�8QLYHUVLWDWLV
8SVDOLHQVLV��&RPSUHKHQVLYH�VXPPDULHV�RI�8SSVDOD�'LVVVHUWDWLRQV�

*KHEUHDE��:��������7HFWRQR�PHWDPRUSKLF�KLVWRU\�RI�1HRSURWHUR]RLF�URFNV�LQ�(DVWHUQ�(ULWUHD�
3UHFDPEULDQ�5HVHDUFK��������²����

*KHEUHDE��:���������7HFWRQLFV�RI�WKH�5HG�6HD�UHJLRQ�UHDVVHVVHG��(DUWK�6FLHQFH�5HYLHZV����������

*KHEUHDE��:�������$Q�RXWOLQH�RI�PDMRU�3DQ�$IULFDQ�OLWKRORJLF�DVVHPEODJHV�DQG�VKHDU�]RQHV�LQ�WKH
3DQ�$IULFDQ�WHUUDLQ�RI�(ULWUHD��,PSOLFDWLRQV�IRU�PLQHUDO�H[SORUDWLRQ��$IULFD�*HRVFLHQFH�5HYLHZ�������²
����

*KHEUHDE��:���6RORPRQ��6���������)RUPDWLRQ�RI�D�UHFHQW�DV\PPHWULF�JUDEHQ�LQ�JUDEHQ�VWUXFWXUH�DW
%DGD��WKH�'DQDNLO�GHSUHVVLRQ�RI�(ULWUHD��*HRVFLHQFH�DQG�'HYHORSPHQW������²���

*KHEUHDE�:���=LWHN�%��DQG�RWKHUV��������*HRORJLFDO�PDS�RI�WKH�$GROD�DUHD��6�(WKLRSLD��VFDOH���
����������3XEOLVKHG��0DSSLQJ�$JHQF\�RI�(WKLRSLD��$GGLV�$EDED�
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*KHEUHDE��:���������7KH�JHRORJLFDO�HYROXWLRQ�RI�WKH�$GROD�3UHFDPEULDQ�JUHHQVWRQH�EHOW�
6�(WKLRSLD��-RXUQDO�RI�$IULFDQ�(DUWK�6FLHQFHV���������²����

*KHEUHDE��:���<RKDQQHV��(���:��*LRUJLV��/���������7KH�/HJD�'HPEL�JROG�PLQH��$Q�H[DPSOH�RI
VKHDU�]RQH�KRVWHG�PLQHUDOL]DWLRQ�LQ�WKH�$GROD�JUHHQVWRQH�EHOW��-RXUQDO�RI�$IULFDQ�(DUWK�6FLHQFHV�����
���²����

0XOXJHWD��*���*KHEUHDE��:���������0RGHOLQJ�KHWHURJHQHRXV�VWUHWFKLQJ�DQG�PRGHV�RI�QRUPDO
IDXOWLQJ�GXULQJ�HSLVRGLF�RU�VWHDG\�VSUHDGLQJ�RI�WKH�FRQWLQHQWDO�OLWKRVSKHUH��*HRORJ\��LQ�SUHVV�

2JXED]JKL��*���6SDQR��(���DQG�&DQGXVVR��-�3���������)XOO�GHFRGLQJ�RI�WUXQFDWHG�UDQJHV�DQG
VXSSUHVVLRQ�RI�VLGHOREHV�IRU�67�067�UDGDU�DSSOLFDWLRQV��6&267(3�VHFUHWDULDW��67(3�+DQGERRN�
SS���²����

2JXED]JKL��*���6SDQR��(���������3XOVH�FRGLQJ�WHFKQLTXHV�XVLQJ�FRPSOHPHQWDU\�FRGHV�IRU�67�067
UDGDU�V\VWHPV��D�VLPSOLILHG�SUHVHQWDWLRQ���6&267(3�6HFUHWDULDW��67(3�KDQGERRN�
SS����²����

2JXED]JKL��*���������2Q�FRPSXWHUV�DQG�KRZ�WKH\�FDQ�EH�XVHG�IRU�VROYLQJ�VLPSOH�PDWKHPDWLFDO
SUREOHPV��+LVVDE��-RXUQDO�RI�WKH�0DWKHPDWLFDO�DVVRFLDWLRQ�RI�(WKLRSLD��YRO������������²���

2JXED]JKL��*���DQG�0��&URFKHW��������2Q�IXOO�GHFRGLQJ�RI�WUXQFDWHG�UDQJHV�IRU�67�067�UDGDU
DSSOLFDWLRQV��,(((�7UDQV��RQ�*HRVFL��DQG�5HPRWH�6HQVLQJ��YRO������������²���

2JXED]JKL��*���������)HDVLELOLW\�RI�D�VRODU�GHSUHVVLRQ�HOHFWULF�SRZHU�SODQW�LQ�WKH�'DQDNLO�GHVHUW�
UHSRUW�SUHVHQWHG�WR�WKH�SURYLVLRQDO�*RYHUQPHQW�RI�(ULWUHD���SS�

2JXED]JKL��*���6SDQR��(���DQG�0��&URFKHW��������$�VHDUFK�WHFKQLTXH�IRU�FRPSOHPHQWDU\�FRGH�SDULV
ZLWK�JRRG�SHUIRUPDQFHV�IRU�WKH�IXOO�GHFRGLQJ�RI�WUXQFDWHG�UDQJHV��+DQGERRN�IRU�0$3�1R�����
8QLYHUVLW\�RI�,OOLQRLV��SS����²����

2JXED]JKL��*���������3RVVLEOH�XVH�RI�%DUNHU�FRGHV�LQ�67�UDGDU�V\VWHP��+DQGERRN�IRU�0$3
1R������8QLYHUVLW\�RI�,OOLQRLV��SS����²����

6SDQR��(���DQG�0��&URFKHW��DQG�2JXED]JKL��*���������6RPH�FKDUDFWHULVWLFV�RI�WKH�PDWUL[�XVHG�IRU
WKH�IXOO�GHFRGLQJ�RI�WUXQFDWHG�UDQJHV��+DQGERRN�IRU�0$3�1R������8QLYHUVLW\�RI�,OOLQRLV��SS����²����

6SDQR��(���2JXED]JKL��*���-��*DJJHOOL��<��5XLQ��DQG�0��&URFKHW��������)XOO�GHFRGLQJ�RI�WUXQFDWHG
UDQJHV��UHVXOWV�RI�ODERUDWRU\�WHVWV��+DQGERRN�IRU�0$3�1R������8QLYHUVLW\�RI�,OOLQRLV��SS����²����

<LVDN��:���DQG�2JXED]JKL��*�������7KH�UROH�RI�(ULWUHDQ�VFKRODUV�DQG�SURIHVVLRQDOV�LQ�WKH�GLDVSRUD�LQ
WKH�DFWLYLWLHV�RI�WKH�8QLYHUVLW\�RI�$VPDUD��LQ�5HVHDUFK�7UDLQLQJ�IRU�'HYHORSPHQW��SURFHHGLQJV�RI�D
FRQIHUHQFH�RQ�UHVHDUFK�WUDLQLQJ�IRU�FRXQWULHV�ZLWK�OLPLWHG�UHVHDUFK�FDSDFLW\��SS���²���
5RVNLOGH8QLYHUVLW\�3UHVV��&RSHQKDJHQ�

6SDQR��(���DQG�2JXED]JKL��*��������3XOVH�FRGLQJ�WHFKQLTXHV�IRU�67�067�UDGDU�V\VWHPV��D�JHQHUDO
DSSURDFK�EDVHG�RQ�D�PDWUL[�IRUPXODWLRQ��,(((�7UDQV��RQ�*HRVFLHQFH�DQG�5HPRWH�6HQVLQJ��YRO��������
���²����

6SDQR��(���DQG�2JXED]JKL��*��������&RPSOHPHQWDU\�VHTXHQFHV�ZLWK�KLJK�VLGHOREH�VXSSUHVVLRQ
IDFWRUV�IRU�67�067�UDGDU�DSSOLFDWLRQV��,(((�WUDQV��RQ�*HRVFLHQFH�DQG�5HPRWH�6HQVLQJ��YRO���������
���²����
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6SDQR��(���DQG�2JXED]JKL��*��������6HTXHQFHV�RI�FRPSOHPHQWDU\�FRGHV�IRU�WKH�RSWLPXP�GHFRGLQJ
RI�WUXQFDWHG�UDQJHV�DQG�KLJK�VLGHOREH�VXSSUHVVLRQ�IDFWRUV�IRU�67�067�UDGDU�V\VWHPV���,(((�7UDQ��RQ
*HRVFLHQFH�DQG�5HPRWH�6HQVLQJ��YRO�������������²����

7HVID\H��<���$��$OELH��$��0DPR��'��6KLIHUDZ��DQG�2JXED]JKL��*��������*HRPDJQHWLF�'DWD������²
������9RO�����*HRSK\VLFDO�2EVHUYDWRU\��$GGLV�$EDED�8QLYHUVLW\�

7DOERW��&�-���*KHEUHDE��:��������5HG�6HD�GHWDFKPHQW�DQG�EDVHPHQW�FRUH�FRPSOH[HV�LQ�(ULWUHD�
*HRORJ\��������²����

7HNOD\��0��������(DUWK�6FLHQFH�(GXFDWLRQ�LQ�(ULWUHD��-RXUQDO�RI�$IULFDQ�(DUWK�6FLHQFHV��������²����

7HNOD\��0���.U|QHU��$���0H]JHU��.���DQG�2EHUKlQVOL��5��������*HRFKHPLVWU\��3E�3E�VLQJOH�]LUFRQ
DJHV�DQG�1G�6U�LVRWRSLF�FRPSRVLWLRQV�RI�3UHFDPEULDQ�URFNV�IURP�VRXWKHUQ�DQG�HDVWHUQ�(WKLRSLD�
LPSOLFDWLRQV�IRU�FUXVWDO�HYROXWLRQ�LQ�(DVW�$IULFD��-RXUQDO�RI�$IULFDQ�(DUWK�6FLHQFHV��������²����

7HNOD\��0��������3HWURORJ\��*HRFKHPLVWU\�DQG�*HRFKURQRORJ\�RI�1HRSURWHUR]RLF�0DJPDWLF�5RFNV
IURP�(ULWUHD��,PSOLFDWLRQV�IRU�&UXVWDO�(YROXWLRQ�LQ�WKH�6RXWKHUQ�1XELDQ�6KLHOG��'HSDUWPHQW�RI�0LQHV�
(ULWUHD��0HPRLU�1R���������SS�

7HNOD\��0���.U|QHU��$��DQG�0H]JHU��.��(QULFKPHQW�IURP�SOXPH�LQWHUDFWLRQ�LQ�WKH�JHQHUDWLRQ�RI
1HRSURWHUR]RLF�DUF�URFNV�LQ�QRUWKHUQ�(ULWUHD��LPSOLFDWLRQV�IRU�FUXVWDO�DFFUHWLRQ�LQ�WKH�VRXWKHUQ
$UDELDQ�1XELDQ�6KLHOG��&KHPLFDO�*HRORJ\���UHYLVHG�YHUVLRQ�VXEPLWWHG��

:ROGHKDLPDQRW��%���������7HFWRQLF�VHWWLQJ�DQG�JHRFKHPLFDO�FKDUDFWHUL]DWLRQ�RI�1HRSURWHUR]RLF
YROFDQLFV�DQG�JUDQLWRLGV�IURP�WKH�$GREKD�EHOW��QRUWKHUQ�(ULWUHD��-RXUQDO�RI�$IULFDQ�(DUWK�6FLHQFHV�����
���²����

:ROGHKDLPDQRW��%��DQG�%HKUPDQQ��-�+���������$�VWXG\�RI�PHWDEDVLWH�DQG�PHWDJUDQLWH�FKHPLVWU\�LQ
WKH�$GROD�UHJLRQ��VRXWK�(WKLRSLD���LPSOLFDWLRQV�IRU�WKH�HYROXWLRQ�RI�WKH�(DVW�$IULFDQ�2URJHQ��-��$IU�
(DUWK�6FL������������²����

:ROGHKDLPDQRW��%���������6WUXFWXUDO�*HRORJ\�DQG�*HRFKHPLVWU\�RI�WKH�1HRSURWHUR]RLF�$GREKD
DQG�$GROD�%HOWV��(ULWUHD�DQG�(WKLRSLD���3K'�7KHVLV��*LHVVHQHU�*HRORJLVFKH�6FKULIWHQ��1R���������SS�

1EXLIQEXMGW

=HGLQJOH��*���������*HRPHWU\��6DEXU�3ULQWLQJ�6HUYLFHV��$VPDUD������SS�

=HGLQJOH��*���������$OJHEUD��7ULJRQRPHWU\�DQG�$QDO\WLF�*HRPHWU\��6DEXU�3ULQWLQJ�6HUYLFHV�
$VPDUD������SS�

=HGLQJOH��*���������([LVWHQFH�RI�3HULRGLF�6ROXWLRQV�IRU�1RQOLQHDU�'LIIHUHQWLDO�(TXDWLRQV��-RXUQDO�RI
0DWKHPDWLFDO�$QDO\VLV�DQG�$SSOLFDWLRQV���������²����

*HEUX��+���������6RPH�UHPDUNV�RQ�.UXOO·V�FRQMHFWXUH�UHJDUGLQJ�DOPRVW�LQWHJUDO�HOHPHQWV�
0DWKHPDWLFDO�-RXUQDO�RI�,EDUDNL�8QLYHUVLW\��9RO��������²���

*HEUX��+���������.UXOO·V�FRQMHFWXUH��SVHXGR�YDOXDWLRQ�GRPDLQV�DQG�3)�GLPHQVLRQ��0DWKHPDWLFDO
-RXUQDO�RI�7R\DQPD�8QLYHUVLW\��9RO���������²����

*HEUX��+���DQG�5��0DWVXGD��������$�QRWH�RQ�.UXOO·V�FRQMHFWXUH��0DWKHPDWLFDO�-RXUQDO�RI�,EDUDNL�
9RO��������²���
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4L]WMGW

.DUPKDJ��5���7HVIDPLFDHO��7���(��:DFNHOJDUG��*�$��1LNODVVRQ�DQG�0��1\JUHQ��������2[LGDWLRQ
NLQHWLFV�RI�1LFNHO�SDUWLFOH��&RPSDULVRQ�EHWZHHQ�IUHH�SDUWLFOHV�DQG�SDUWLFOHV�LQ�DQ�R[LGH�PDWUL[��6RODU
(QHUJ\�������²����

7HVIDPLFDHO��7���������&KDUDFWHUL]DWLRQ�RI�6HOHFWLYH�6RODU�$EVRUEHUV��([SHULPHQWDO�DQG�7KHRUHWLFDO
0RGHOOLQJ��$&7$�8QLYHUVLWDWLV�8SVDOLHQVLV��$�FRPSUHKHQVLYH�VXPPDU\�RI�3K'�GLVVHUWDWLRQV�

7HVIDPLFDHO��7���6��$QGHUVVRQ��7��&KLEX\H�DQG�(��:DFNHOJDUG��������6WXG\�RI�2[LGDWLRQ�NLQHWLFV
IRU�0HWDO�GLHOHFWULF�ILOPV�XVLQJ�,5�RSWLFDO�PHDVXUHPHQWV��63,(���������²����

7HVIDPLFDHO�7���DQG�$��5RRV��������7UHDWPHQW�RI�$QWLUHIOHFWLRQ�RQ�7LQ�2[LGH�FRDWHG�$QRGL]HG
$OXPLQLXP�VHOHFWLYH�$EVRUEHU�VXUIDFH��6RODU�(QHUJ\�0DWHU��6RODU�&HOOV��������²����

7HVIDPLFDHO�7���:�(��9DUJDV��(��:DFNHOJDUG�DQG�*�$��1LNODVVRQ��������$�)HDVLELOLW\�6WXG\�RI
,QWHJUDOO\�&RORXUHG�$O�6L�DV�6RODU�6HOHFWLYH�$EVRUEHU��6RODU�(QHUJ\�0DWHU��6RODU�&HOOV�������²����

7HVIDPLFDHO��7���:�(��9DUJDV��(��:DFNHOJDUG�DQG�*�$��1LNODVVRQ��������2SWLFDO�3URSHUWLHV�RI
6LOLFRQ�3LJPHQWHG�$OXPLQD�)LOPV��-��$SSO��3K\V���������²�����

7HVIDPLFDHO�7���DQG�(��:DFNHOJDUG��������$QJXODU�VRODU�DEVRUSWDQFH�DQG�LQFLGHQW�DQJOH�PRGLILHU�RI
VHOHFWLYH�DEVRUEHUV�IRU�VRODU�WKHUPDO�FROOHFWRUV��6RODU�(QHUJ\�������²����

7HVIDPLFDHO��7���DQG�(��:DFNHOJDUG��������$QJXODU�GHSHQGHQFH�RI�VRODU�DEVRUSWDQFH�IRU�VHOHFWLYH
DEVRUEHU�VXUIDFHV��$SSO��2SW����������²�����

7XEXMWXMGW

:ROGHPLFKDHO��*���������,QIDQW�DQG�FKLOG�0RUWDOLW\�LQ�(ULWUHD��/HYHOV��7UHQGV��DQG�'HWHUPLQDQWV�
3K'�7KHVLV��6WRFNKROP�8QLYHUVLW\�����SS�

:ROGHPLFKDHO��*���������'HPRJUDSKLF�VLWXDWLRQ�LQ�(ULWUHD��<HDU�ERRN�RI�3RSXODWLRQ�5HVHDUFK�LQ
)LQODQG����

%HUDNL�:ROGHKDLPDQRW��3K'�
'HDQ��&ROOHJH�RI�6FLHQFH

$VPDUD��-XQH���������
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%TTIRHM\���

%GUYMVIH�8IEGLMRK��0EFSVEXSV]���*MIPH�)UYMTQIRX

,Q�WKLV�VHFWLRQ��D�OLVW�RI�WKH�PDLQ�LWHPV�RI�ODERUDWRU\�HTXLSPHQW�DFTXLUHG�E\�WKH�GHSDUWPHQWV�RI
WKH�&ROOHJH�DUH�JLYHQ��/DERUDWRU\�VXSSOLHV�DQG�VPDOOHU�LWHPV�DUH�QRW�OLVWHG�KHUH��

��� (ITEVXQIRX�SJ�&MSPSK]

0EFSVEXSV]�IUYMTQIRX 5YERXMX]

*VIWLQER�PEFSVEXSV]�IUYMTQIRX 'SQTPIXI�)UYMTQIRX�JSV�XLI�PEF

1MGVSWGSTIW��[MXL�EGGIWWSVMIW� ��

)RXSQSPSK]�IUYMTQIRX 'SQTPIXI�WIX

1MGVSGIRXVMJYKI��QSHIP���OQ� �

7SMP�4,�ERH�QSMWXYVI�XIWXIV �

7SMP�WEPMRMX]�XIWXIV �

1SMWXYVI�ERH�PMKLX�QIXIV �

1MGVSTMTIIXIW��ZEVMSYW�ZSPYQIW� ��

+IRIVEP�TYVTSWI�6IJVMKIVEXSV �

8LIVQSQIXIV �

,ERH�XSSP�WIX �

3ZIVLIEH�TVSNIGXSV �

��� (ITEVXQIRX�SJ�'LIQMWXV]
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%TTIRHM\���

([WUDFW�IURP�D�����SDJHV�ORQJ�GRFXPHQW�GHVFULELQJ�WKH�HGXFDWLRQ�DQG�FXUULFXOD�ZLWKLQ�WKH�GLIIHUHQW
GHSDUWPHQWV�RI�WKH�&ROOHJH�RI�6FLHQFH�FXUULFXOD�

9RMZIVWMX]�SJ�%WQEVE
'SPPIKI�SJ�WGMIRGI
(ITEVXQIRX�SJ�GSQTYXIV�WGMIRGIW

6IZMWIH�����'YVVMGYPYQ�JSV�E�&EGLIPSV�(IKVII�MR�'SQTYXIV�7GMIRGIW
7ITXIQFIV�����

���&%'/+6392(

$V�WKH�,QGXVWULDO�5HYROXWLRQ�WKDW�EHJDQ�LQ�(XURSH�PRUH�WKDQ�����\HDUV�DJR�UHDFKHV�LWV�FRQFOXVLRQ�
D�QHZ�RQH�LV�WDNLQJ�RYHU��7KH�FRPPXQLFDWLRQV�DQG�PHGLD�UHYROXWLRQ��,W�LV�WR�EH�QRWHG�WKDW�LW�EHJDQ
DV�UHFHQWO\�DV�WKH�����V�DQG�VLQFH�WKHQ�KDV�VXFFHHGHG�LQ�SHQHWUDWLQJ�HYHU\�DVSHFW�RI�RXU�OLYHV�

7KH�GLIIHUHQW�IRUPV�RI�PDVV�FRPPXQLFDWLRQ�FKDUDFWHUL]H�DQG�LQIOXHQFH�RXU�OLYHV��:H�DOO�UHFRJQL]H
WKLV�IDFW�ZLWK�UHJDUG�WR�UDGLR��WHOHYLVLRQ�RU�QHZVSDSHUV��+RZHYHU��LQ�WKH�ODVW�IHZ�\HDUV��ZKDW�KDV
FKDUDFWHUL]HG�WKLV�UHYROXWLRQ�PRUH�WKDQ�DQ\WKLQJ�HOVH�KDV�EHHQ�WKH�SHQHWUDWLRQ�RI�FRPSXWHUV�²�ODUJH
RQHV��VPDOO�RQHV��SRUWDEOH�RQHV�²�LQWR�HYHU\�DVSHFW�RI�RXU�OLYHV��FRPSXWHUV��EDQNV��RIILFHV��VXSHUPDUNHWV�
LQ�VPDOO�VWRUHV��SULYDWH�KRPHV�DQG�HGXFDWLRQDO�LQVWLWXWLRQV�

(ULWUHD�LV�IDFLQJ�WKH�FKDOOHQJH�RI�KRZ�WR�LQWHJUDWH�PRGHUQ�WHFKQRORJ\�DORQJ�ZLWK�EDVLF�LQGXVWULHV�
HVVHQWLDO�WR�LWV�HFRQRPLF�JURZWK��LQ�RUGHU�WR�HQDEOH�WKH�FRXQWU\�WR�EH�SDUW�RI�WKH�ODUJHU�ZRUOG�RI
FRPPXQLFDWLRQV�

&RPSXWHUL]HG�LQIRUPDWLRQ�V\VWHPV�DQG�FRPSXWLQJ�WHFKQRORJLHV�KDYH�DWWDLQHG�D�FHQWUDO�VWDWXV�LQ
DOO�ILHOGV��WR�VXFK�DQ�H[WHQW�WKDW�FHUWDLQ�ILHOGV�DUH�WRWDOO\�GHSHQGHQW�XSRQ�FRPSXWHUV�LQ�HYHU\GD\
IXQFWLRQLQJ��7KH�PDQDJHPHQW�RI�D�PRGHUQ�VWDWH�UHTXLUHV�LWV�OHDGHUV�WR�GHYHORS�DQG�XSKROG�QDWLRQDO
DQG�GHGLFDWHG�LQIRUPDWLRQ�V\VWHPV�WKDW�ZLOO�DVVLVW�WKH�JRYHUQPHQW�LQ�PDNLQJ�GHFLVLRQV�FRQFHUQLQJ�WKHLU
VWUDWHJLF�QHHGV��WKDW�ZLOO�VXSSO\�HIIHFWLYH�WRROV�IRU�SODQQLQJ�DQG�FRQWURO��DQG�WKDW�ZLOO�HQDEOH�WKH�YDULRXV
DXWKRULWLHV�WR�H[HFXWH�WKH�JRYHUQPHQWV�SROLF\�RQ�WKH�RSHUDWLYH�OHYHOV��DQG�JLYH�VHUYLFHV�WR�LWV�FLWL]HQV�

(IIHFWLYH�PDQDJHPHQW��DQG�FRPSUHKHQVLYH�LQWHJUDWLYH�DGRSWLRQ�RI�FRPSXWHUL]HG�LQIRUPDWLRQ�V\VWHPV
DQG�FRPSXWLQJ�WHFKQRORJLHV�LQ�WKH�JRYHUQPHQWDO�DQG�SXEOLF�VHFWRUV�UHTXLUH�D�PHFKDQLVP�ZKLFK�ZLOO
VHW�XS�JRDOV��SODQ��DOORFDWH�UHVRXUFHV��DQG�HVWDEOLVK�VWDQGDUGV�DQG�FRQWURO�

,Q�RUGHU�WR�PDLQWDLQ�WKHVH�IXQFWLRQV��LW�LV�QHFHVVDU\�WR�FUHDWH�DGHTXDWH�DGPLQLVWUDWLYH�DQG
RUJDQL]DWLRQDO�WRROV��ZKLOH�DW�WKH�VDPH�WLPH�FXVWRPL]LQJ�WKH�FXUUHQW�FRPSXWHUL]HG�LQIRUPDWLRQ�V\VWHPV
WR�FKDQJLQJ�QHHGV�DQG�WHFKQRORJLHV�

6XFK�D�SURFHVV�PXVW�WDNH�LQWR�FRQVLGHUDWLRQ�VXEMHFWV�OLNH�LQIRUPDWLRQ�UHTXLUHPHQWV��SUREOHPV�RI
KDUGZDUH�DQG�VRIWZDUH��GDWD�FRPPXQLFDWLRQ��WKH�GHYHORSPHQW�RI�D�SURIHVVLRQDO�LQIUDVWUXFWXUH��DQG�WKH
LPSDUWLQJ�RI�NQRZOHGJH�WR�ERWK�GLUHFWRUV�DQG�VWDII�
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,Q�DGGLWLRQ�WR�WKHVH�QHHGV�RI�WKH�SXEOLF�VHFWRU��WKHUH�LV�DOVR�WKH�PDWWHU�RI�WKH�SULYDWH�VHFWRU��$V
ZLWQHVVHG�E\�WKH�SUROLIHUDWLRQ�RI�SULYDWH�FRPSXWHU�FRPSDQLHV�LQ�$VPDUD�VFKRROV��VHUYLFH�EXUHDXV�
DQG�UHWDLOHUV�²�WKH�ORFDO�GHPDQG�IRU�FRPSXWHU�UHODWHG�EXVLQHVV�DQG�VHUYLFHV�LV�JUHDW��:LWK�D�VXIILFLHQW
QXPEHU�RI�WUDLQHG�SURIHVVLRQDOV�LQ�WKH�DUHD��WKLV�VHJPHQW�RI�WKH�PDUNHW�ZRXOG�KDYH�D�JRRG�HFRQRPLF
JURZWK�SRWHQWLDO�

7KH�GHYHORSPHQW�RI�D�QDWLRQDO�VRIWZDUH�DQG�FRPSXWHU�QHWZRUN�VHUYLFHV�LQGXVWU\�HVSHFLDOO\�,QWHUQHW
UHODWHG�VHUYLFHV�²�LQ�(ULWUHD�DOVR�KDV�JUHDW�SRWHQWLDO��,Q�WKLV�DUHD�RI�EXVLQHVV�WKH�SDUDPRXQW�UHVRXUFH�LV
KLJKO\�WUDLQHG�DQG�VNLOOHG�SHRSOH��DV�RQH�RI�WKH�JUHDWHVW�UHVRXUFHV�RI�(ULWUHD�LV�WKH�PLQGV�RI�LWV�SHRSOH�
WKH�SRVVLELOLW\�RI�EHFRPLQJ�´WKH�VRIWZDUH�FDSLWDO�RI�$IULFDµ�LV�TXLWH�SURPLVLQJ��)RU�WKLV�WR�EHFRPH�D
UHDOLW\�WKRXJK��D�VXEVWDQWLDO�SRSXODWLRQ�RI�KLJKO\�WUDLQHG�DQG�VNLOOHG�SHRSOH��DQG�WKH�IDFLOLWLHV�WR�WUDLQ
WKHP��LV�QHHGHG��VRPHWKLQJ�WKDW�LV�ODUJHO\�PLVVLQJ�QRZ�

)LQDOO\��ZLWK�D�VXIILFLHQW�QXPEHU�RI�WUDLQHG�KLJK�OHYHO�SURIHVVLRQDOV�LQ�WKH�DUHD��WKH�FRXQWU\�ZRXOG
EHFRPH�DWWUDFWLYH�WR�IRUHLJQ�FRPSXWHU�UHODWHG�FRPSDQLHV�ORRNLQJ�IRU�D�VXLWDEOH�ORFDWLRQ�IRU�$IULFDQ
UHJLRQDO�RIILFHV��KHDGTXDUWHUV��ODERUDWRULHV��RU�PDQXIDFWXULQJ�SODQWV��ZKLFK�LQ�WXUQ�ZRXOG�ERRVW�WKH
HFRQRPLF�JURZWK�

,Q�FRQFOXVLRQ�ZH�ZRXOG�OLNH�WR�PHQWLRQ�WKDW�ZH�KDG�KHOG�D�RQH�GD\�ZRUNVKRS��ZKHUH�ZH�KDYH�JRW
LQWHUHVWLQJ�DGYLFHV��RU�FRPPHQWV��(DUO\�LQWURGXFWLRQ�RI�WKH�GHJUHH�SURJUDP�ZDV�WKH�JHQHUDO�FRQVHQVXV
RI�WKH�SDUWLFLSDQW�

���.978-*-'%8-32

7KH�GHYHORSPHQW�RI�D�FRXQWU\�FRQVLVWV�RI�GHYHORSPHQW�RI�LWV�KXPDQ�UHVRXUFHV��WHFKQRORJ\
GHYHORSPHQW�DQG�RSWLPDO�XWLOL]DWLRQ�RI�LWV�QDWXUDO�UHVRXUFHV��7KLV�UHTXLUHV�NQRZOHGJH�EXLOGLQJ�DQG�LWV
HIIHFWLYH�XWLOL]DWLRQ�WRZDUGV�GHYHORSLQJ�WKH�QHZ�WHFKQRORJLHV�DQG�LWV�LPSOHPHQWDWLRQ��7HDFKLQJ�DQG
UHVHDUFK�DUH�LQWHJUDO�SDUWV�RI�HVWDEOLVKLQJ�WKLV�NQRZOHGJH�EDVH�DQG�DUH�WKH�SULPH�GXWLHV�RI�LQVWLWXWLRQV
RI�KLJKHU�HGXFDWLRQ��3ULPDU\�DQG�VHFRQGDU\�VFKRROLQJ�SURYLGH�WKH�EDVLF�EDFNJURXQG�IRU�KLJKHU
HGXFDWLRQ��ZKHUHDV�XQLYHUVLWLHV�KDYH�WR�SURYLGH�WKH�ODWHVW�HGXFDWLRQ�RQ�SDU�ZLWK�LQWHUQDWLRQDO
VWDQGDUGV��DQG�WR�SURGXFH�JUDGXDWHV�ZKR�KDYH�WKH�DELOLW\�WR�DFTXLUH�DQG�HYDOXDWH�QHZ�PHWKRGV�DQG
PHWKRGRORJLHV�DV�WKH\�DSSHDU��,Q�WKLV�FRXQWU\�WKH�8QLYHUVLW\�RI�$VPDUD�KDV�VROH�UHVSRQVLELOLW\�IRU
SURYLGLQJ�WKLV�W\SH�RI�HGXFDWLRQ�

,Q�D�XQLYHUVLW\�PDQ\�VXEMHFWV�DUH�WDXJKW��6RPH�RI�WKHVH�DUH�QHFHVVDU\�IRU�PHQWDO�GHYHORSPHQW��VRPH
SURYLGH�VWURQJ�EDFNJURXQG�IRU�KXPDQ�UHVRXUFHV�DQG�VRPH�DUH�GLUHFWO\�DSSOLFDEOH�WR�WKH�SURGXFWLYH
XQLWV�RI�WKH�FRXQWU\��7KH�VXEMHFW�RI�FRPSXWHU�VFLHQFH�IDOOV�LQWR�ERWK�WKH�FDWHJRU\�RI�GLUHFWO\�DSSOLFDEOH�
DQG�WKDW�RI�SURYLGLQJ�D�KXPDQ�UHVRXUFHV�EDFNJURXQG�IRU�WKH�SURGXFWLYH�XQLWV�

$V�DOUHDG\�PHQWLRQHG�LQ�WKH�EDFNJURXQG�VHFWLRQ��WKH�QHHG�IRU�TXDOLILHG�SURIHVVLRQDOV�LQ�FRPSXWHU
UHODWHG�DUHDV�LV�DOUHDG\�ODUJH�DQG�VHHPV�WR�EH�FRQVWDQWO\�PRXQWLQJ��$GGLWLRQDOO\��DV�VHHQ�LQ�RWKHU
FRXQWULHV��FRPSXWHU�UHODWHG�RFFXSDWLRQV�DUH�RQH�RI�WKH�JRRG�FDUHHUV�IRU�PDQ\�SHRSOH�ZLWK�SK\VLFDO
GLVDEOHPHQWV��DV�D�FRPSXWHU�UHODWLYHO\�HDVLO\�FDQ�EH�DGDSWHG�WR�FRPSHQVDWH�IRU�PDQ\�DFWLYLW\
OLPLWDWLRQV�DQG�IRU�OLPLWDWLRQV�WR�DFFHVV�

&XUUHQWO\�WKLV�QHHG�LQ�(ULWUHD�LV�RQO\�PHW�E\�SULYDWH��YRFDWLRQDO�VFKRROV��:KLOH�WKHVH�FDQ�WUDLQ�WKH
QHHGHG�ORZHU��XVHU��OD\HUV�ZLWKLQ�WKH�DUHD��DQG�SDUWV�RI�WKH�PLGGOH�RQHV��WHFKQLFLDQV���WKHUH�DUH�WZR
PDLQ�SUREOHPV�ZLWK�WKLV�VLWXDWLRQ�

� )LUVW�RI�DOO��WKH�FRVW�RI�VXFK�WUDLQLQJ�OLPLWV�LW�WR�WKH�DIIOXHQW�VHJPHQWV�RI�WKH�SRSXODWLRQ�
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� 6HFRQGO\��D�KLJKHU�OHYHO�WUDLQLQJ�LV�PLVVLQJ��7KLV�WUDLQLQJ�LV�QHHGHG�WR�FULWLFDOO\�HYDOXDWH��DQDO\]H�
DQG�GHSOR\�LQIRUPDWLRQ�WHFKQRORJ\��WR�LGHQWLI\��IRUPXODWH��DQG�VROYH�QHZ�SUREOHPV�ZLWK�WKH�KHOS�RI
FRPSXWHU�WHFKQRORJ\��WR�UDSLGO\�DVVLPLODWH�QHZ�WHFKQRORJ\�DQG�PHWKRGRORJLHV�DV�WKH\�DSSHDU��DQG
WR�PDNH�LQYHQWLRQV�LQ�WKH�ILHOG�

)XUWKHU��LI�WKH�ZRUN�IRUFH�DW�ODUJH�LV�WR�EHFRPH�IDPLOLDU�ZLWK�XVLQJ�FRPSXWHU�WRROV��SULPDU\�DQG
VHFRQGDU\�HGXFDWLRQ�WHDFKHUV�UHTXLUH�WUDLQLQJ�LQ�WKH�HOHPHQWV�RI�FRPSXWHU�XVDJH�DQG�FRPSXWHU
VFLHQFH��7KLV�LQ�WXUQ�UHTXLUHV�KLJKO\�TXDOLILHG�DFDGHPLFLDQV�WR�WUDLQ�WKHVH�WHDFKHUV��)LQDOO\��FRPSXWHU
VFLHQFH�LV�PRUH�DQG�PRUH�EHFRPLQJ�DQ�H[WUHPHO\�LPSRUWDQW�DX[LOLDU\�VXEMHFW�IRU�RWKHU�DFDGHPLF
GLVFLSOLQHV��LQ�WKH�VDPH�ZD\�WKDW�PDWKHPDWLFV�KDV�EHHQ�IRU�D�ORQJ�WLPH��&XUUHQWO\��WKHUH�LV�OLWWOH�VXSSRUW
ZLWKLQ�WKH�8QLYHUVLW\�RI�$VPDUD�IRU�WKLV�LQWUDPXUDO�IXQFWLRQ�

&RPSXWHU�VFLHQFH�DQG�FRPSXWHU�WHFKQRORJ\�FKDQJH�YHU\�UDSLGO\��DQG�UHTXLUH�WKH�DELOLW\�WR�DGDSW
TXLFNO\�WR�WKH�FKDQJLQJ�FLUFXPVWDQFHV��7R�WUDLQ�KXPDQ�UHVRXUFHV�IRU�HIIHFWLYH�XVH�RI�WKH�WHFKQRORJ\�
DFFRUGLQJ�WR�WKH�QHHGV�RI�WKH�FRXQWU\��LV�DV�LPSRUWDQW�DV�DFTXLULQJ�D�QHZ�WHFKQRORJ\��,W�LV�DJDLQVW�WKLV
EDFNJURXQG�WKDW�WKH�QHHG�WR�HVWDEOLVK�D�FXUULFXOXP�LQ�&RPSXWHU�6FLHQFH�KDV�DULVHQ��,QWURGXFWRU\
FRPSXWHU�WUDLQLQJ�LV�QRW�QHZ�IRU�WKH�VWXGHQWV�RI�WKH�8QLYHUVLW\��(YHU\�VWXGHQW�WDNHV�RQH�RU�WZR�FRXUVHV
LQ�FRPSXWHU�VXEMHFWV��EXW�WKLV�LV�QRW�VXIILFLHQW�LQ�WKH�SUHVHQW�VFHQDULR��$�IXOO�IOHGJHG�GHJUHH�SURJUDPPH
LQ�FRPSXWHU�VFLHQFH�LV�QHHGHG�LQ�YLHZ�RI�WKH�SUHVHQW�DQG�IXWXUH�QHHGV�RI�WKH�FRXQWU\��:LWKRXW�VXFK�D
SURJUDPPH��WKH�FRXQWU\�DQG�LWV�FLWL]HQV�ZLOO�EH�OLPLWHG�LQ�WKHLU�DELOLW\�WR�XVH�WKLV�QHZ�WHFKQRORJ\��DV�WKH
ZRUN�IRUFH�ZLOO�DW�PRVW�EH�DEOH�WR�XVH�ZKDWHYHU�WHFKQRORJ\�KDSSHQV�WR�EH�FXUUHQW�ZKHQ�WKH\�DUH
WUDLQHG��:LWK�D�GHJUHH�LQ�FRPSXWHU�VFLHQFH��XQLYHUVLW\�JUDGXDWHV�ZLOO�EH�DEOH�WR�

• $GDSW�WR�WKH�UDSLGO\�FKDQJLQJ�FLUFXPVWDQFHV�LQ�WKLV�DUHD�RQ�WKHLU�RZQ��ZLWKRXW�QHHG�IRU�FRVWO\�UH�
WUDLQLQJ�

• &ULWLFDOO\�HYDOXDWH�DQG�LPSOHPHQW�YDULRXV�VROXWLRQV�EDVHG�RQ�LQIRUPDWLRQ�WHFKQRORJ\�

• 7UDLQ�WKH�PDLQ�SDUW�RI�WKH�ZRUN�IRUFH��ZKHWKHU�LQ�ORZHU�OHYHO�VFKRROV�RU�LQ�SULYDWH���HVWDEOLVKPHQWV�

• (VWDEOLVK�QHZ�EXVLQHVVHV�EDVHG�RQ�WKH�QHZ�WHFKQRORJ\��DQG

• &RQWULEXWH�WR�WKH�HYROYLQJ�WHFKQRORJ\��LQVWHDG�RI�EHLQJ�SDVVLYH�XVHUV�RI�ZKDW�KDV�EHHQ�GHYHORSHG
HOVHZKHUH�

7KH�HVWDEOLVKPHQW�RI�D�GHSDUWPHQW�RI�FRPSXWHU�VFLHQFH�ZLOO�DOVR�EH�LQ�WKH�LQWHUHVW�RI�WKH�YDULRXV�RWKHU
GHSDUWPHQWV�RI�WKH�8QLYHUVLW\��DV�LW�ZLOO�RSHQ�D�QHZ�SRVVLEOH�PLQRU�LQ�PDQ\�UHODWHG�DUHDV��EXVLQHVV
DGPLQLVWUDWLRQ��PDWKHPDWLFV��SV\FKRORJ\��DQG�VRFLRORJ\��WR�PHQWLRQ�D�IHZ�SRVVLELOLWLHV��

���3&.)'8-:)

7KH�SURSRVHG�SURJUDPPH�LV�IRU�D�EDFKHORU�GHJUHH��%��6F���LQ�&RPSXWHU�6FLHQFH��UHTXLULQJ�IRXU�\HDUV
RI�VWXG\�DW�WKH�8QLYHUVLW\��7KH�SURJUDPPH�VKRXOG�SURGXFH�JUDGXDWHV�ZKR�XQGHUVWDQG�WKH�IXQGDPHQWDO
FRQFHSWV�RI�FRPSXWHU�VFLHQFH�DQG�FRPSXWHU�WHFKQRORJ\��DQG�ZKR�KDYH�WKH�VNLOOV�DQG�RWKHU�PHQWDO�WRROV
UHTXLUHG�WR�DFTXLUH�QHZ�WHFKQRORJLHV�DV�WKH\�DSSHDU��,Q�D�ILHOG�WKDW�FKDQJHV�DV�IDVW�DV�LQIRUPDWLRQ
WHFKQRORJ\�GRHV��WKLV�LV�RI�SDUDPRXQW�LPSRUWDQFH�WR�DYRLG�WKH�QHHG�WR�UHWUDLQ�VWDII�DQG�PDQDJHUV
IUHTXHQWO\�

7KH�SXUSRVH�RI�WKH�SURJUDPPH�LV�WR�GHYHORS�DQG�PDLQWDLQ�NQRZOHGJH�RI�DQG�FRPSHWHQFH�LQ�FRPSXWHU
VFLHQFH��7KH�SURJUDPPH�VKDOO�JLYH�LWV�JUDGXDWHV�WKH�DELOLW\�WR�DGDSW�WR�WKH�UDSLG�FKDQJHV�LQ�WKH
LQGXVWU\��LQ�WHUPV�RI�UHTXLUHPHQWV�IRU�NQRZOHGJH�RI�VSHFLILF�WHFKQRORJLHV��7KH�SURJUDPPH�LV�LQWHQGHG
WR�VDWLVI\�WKH�QHHG�RI�FRPSHWHQFH�LQ�FRPSXWHU�VFLHQFH�LQ�WKH�LQGXVWU\�DQG�LQ�SXEOLF�DGPLQLVWUDWLRQ��$
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JUDGXDWH�ZLOO�EH�DEOH�WR�DSSO\�WKH�PHWKRGRORJLHV�DQG�PHWKRGV�RI�FRPSXWHU�VFLHQFH�LQ�KLV�KHU�DUHD��DQG
ZLOO�DIWHU�D�IHZ�\HDUV�RI�ZRUN�H[SHULHQFH�EH�DEOH�WR�LQGHSHQGHQWO\�XVH��HYDOXDWH��GHYHORS��DQG�GHSOR\
QHZ�PHWKRGV�DQG�PHWKRGRORJLHV��DQG�WR�LGHQWLI\��IRUPXODWH��DQG�VROYH�QHZ�SUREOHPV�

7KH�PDLQ�REMHFWLYHV�RI�WKH�SURSRVHG�GHSDUWPHQW�ZLOO�EH�WR�HGXFDWH�DQG�WUDLQ�VWXGHQWV�LQ�WKLV
SURJUDPPH��DQG�WR�RIIHU�FHUWDLQ�IRUPV�RI�FRQVXOWDQF\�VHUYLFHV�WR�JRYHUQPHQW�DJHQFLHV��VFKRROV��DQG
XQLYHUVLW\�GHSDUWPHQWV�LQ�HYDOXDWLQJ�DQG�GHSOR\LQJ�LQIRUPDWLRQ�WHFKQRORJ\�DQG�LQ�LGHQWLI\LQJ�
IRUPXODWLQJ�DQG�VROYLQJ�SUREOHPV�ZLWK�WKH�KHOS�RI�WKLV�WHFKQRORJ\�

7KH�SURJUDPPH�ZLOO�FRQVLVW�RI�FRUH�FRXUVHV��ERWK�ZLWKLQ�FRPSXWHU�VFLHQFH�DQG�ZLWKLQ�RWKHU�VXEMHFWV�
VXFK�DV�PDWKHPDWLFV�DQG�HOHFWURQLFV���DQG�HOHFWLYH�FRXUVHV��,Q�DGGLWLRQ��WKH�VWXGHQWV�ZLOO�WDNH�WKH
FRPPRQ��JHQHUDO��DQG�(QJOLVK�FRXUVHV�UHTXLUHG�RI�DOO�VWXGHQWV�ZLWKLQ�WKH�IDFXOW\��7KH�HOHFWLYH�FRXUVHV
ZLOO�JLYH�WKH�VWXGHQW�WKH�RSSRUWXQLW\�WR�VSHFLDOL]H�WR�VRPH�GHJUHH��DFFRUGLQJ�WR�WKHLU�LQWHUHVWV��DQG�WKH
FRUH�FRXUVHV�ZLOO�SURYLGH�D�VWXGHQW�ZLWK�

• $�JRRG�XQGHUVWDQGLQJ�RI�WKH�WKHRUHWLFDO�EDVLV�RI�FRPSXWHU�VFLHQFH�DQG�LWV�LPSRUWDQFH�LQ�VRIWZDUH
GHYHORSPHQW�

• $Q�XQGHUVWDQGLQJ�RI�WKH�SULQFLSOHV�RI�FRPSXWHU�V\VWHPV�DQG�WKH�DSSOLFDWLRQV�WKDW�UXQ�RQ�WKHP�

• *RRG�NQRZOHGJH�RI�PDWKHPDWLFV��HVSHFLDOO\�WKRVH�DUHDV�RI�UHOHYDQFH�WR�FRPSXWHU�VFLHQFH�

• *RRG�DELOLW\�WR�LGHQWLI\��IRUPXODWH��DQG�VROYH�SUREOHPV�ZLWK�WKH�KHOS�RI�FRPSXWHUV�DQG�SURJUDPV
WKDW�DUH�ZLGHO\�XVHG�LQ�LQGXVWU\��HQJLQHHULQJ��DQG�WKH�VFLHQFHV�

• $ELOLW\�WR�VROYH�SUREOHPV�ZLWK�WKH�KHOS�RI�FRPSXWHUV�E\�FUHDWLQJ�QRYHO�VROXWLRQV��H�J��QHZ
SURJUDPV�

• $ELOLW\�WR�FRPPXQLFDWH�HIIHFWLYHO\��ERWK�RUDOO\�DQG�LQ�ZULWLQJ��ZLWK�H[SHUWV�DV�ZHOO�DV�ZLWK
QRQ�H[SHUWV�

• $�IRXQGDWLRQ�LQ�SURIHVVLRQDO�VWDQGDUGV�IRU�WKH�DQDO\VLV��GHVLJQ��LPSOHPHQWDWLRQ��WHVWLQJ��DQG
GRFXPHQWDWLRQ�QHHGHG�LQ�VRIWZDUH�GHYHORSPHQW�

• ([SRVXUH�WR�FXUUHQW�DQG�IXWXUH�WHFKQRORJLHV�RI�QHWZRUNHG�FRPSXWLQJ�

• ([SHULHQFH�RI�WKH�JURXS�ZRUNLQJ�QHHGHG�IRU�PRGHUQ�VRIWZDUH�GHYHORSPHQW�E\�PHDQV�RI�JURXS
SURMHFWV�

• 8QGHUVWDQGLQJ�RI�WKH�XVH�RI�FRPSXWHUV�DV�D�SDUW�RI�ODUJHU�V\VWHPV��DQG�WKH�VHFXULW\�DQG�WHFKQLFDO
DVSHFWV�RI�VXFK�XVHV�

• .QRZOHGJH�RI�WKH�LQWHUDFWLRQV�EHWZHHQ�KXPDQV�DQG�FRPSXWHUV�DQG�RI�WKH�HIIHFW�RI
FRPSXWHUL]DWLRQ�RQ�WKH�ZRUN�SODFH�DQG�RQ�VRFLHW\�

• 7KH�RSSRUWXQLW\�WR�GHYHORS�SUDFWLFDO�VNLOOV�QHHGHG�IRU�WKH�ODWHVW�DSSOLFDEOH�VRIWZDUH�E\�PHDQV�RI
D�VHQLRU�SURMHFW�

• $�VWURQJ�EDFNJURXQG�IRU�KLJKHU�VWXGLHV�LQ�FRPSXWHU�VFLHQFH�

,QLWLDOO\��QR�PLQRU�ZLOO�EH�DYDLODEOH�WR�WKRVH�PDMRULQJ�LQ�&RPSXWHU�6FLHQFH�GXH�WR�WKH�ODUJH�QXPEHU�RI
FRXUVHV�UHTXLUHG�IRU�D�VROLG�IRXQGDWLRQ�LQ�WKH�ILHOG��7KLV�PD\�FKDQJH�DV�WKH�SURJUDPPH�JHWV�ILUPO\
HVWDEOLVKHG�
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$�PLQRU�LQ�&RPSXWHU�6FLHQFH�ZLOO�EH�DYDLODEOH�WR�RWKHU�GHSDUWPHQWV�DIWHU�FRQVXOWDWLRQ�IRU�HDFK
LQGLYLGXDO�FDVH�

���.3&�34436892-8-)7�%2(�463*)77-32%0�463*-0)

7KH�MRE�RSSRUWXQLWLHV�IRU�FRPSXWHU�VFLHQFH�JUDGXDWHV�ZLOO�EH�SOHQWLIXO��$V�LW�LV�NQRZ��RXU�FRXQWU\
(ULWUHD�ODFNV�WUDLQHG�SURIHVVLRQDOV�LQ�WKLV�DUHD��0RVW�RI�WKH�JRYHUQPHQW�DQG�SULYDWH�VHFWRUV�KDYH�OLWWOH
RU�QR�SHUVRQQHO�WUDLQHG�LQ�LQIRUPDWLRQ�WHFKQRORJ\�ZRUNLQJ�IRU�WKHP��:H�DUH�LQ�D�KLJKO\�DGYDQFHG
WHFKQRORJLFDO�HUD�ZKHUH�WKH�GHPDQG�IRU�WKHVH�JUDGXDWHV�ZLOO�EH�YHU\�KLJK��EXW�IHZ�RI�WKH�0LQLVWULHV�
JRYHUQPHQW�DJHQFLHV�DQG�SULYDWH�FRPSDQLHV�KDYH�DQ\RQH�WR�PDLQWDLQ�RU�RSHUDWH�WKHLU�QHWZRUN�DQG
FRPPXQLFDWLRQ�FHQWUHV��PXFK�OHVV�DQ\RQH�WR�HYDOXDWH�DQG�GHSOR\�WKH�YDULRXV�WHFKQRORJLHV��0RVW�RI
WKHP�LQVWHDG�UHO\�RQ�WKH�IHZ�FRPSXWHU�FHQWUHV�LQ�WRZQ��7KHVH�FHQWUHV�WKHPVHOYHV�DOVR�KDYH�YHU\�IHZ
FRPSXWHU�VFLHQFH�JUDGXDWHV�RU�FRPSXWHU�HQJLQHHUV�

7KH�FXUUHQW�SURSRVDO�LV�IRU�D�GHJUHH�SURJUDPPH�WKDW�ZLOO�SURGXFH�ZHOO�URXQGHG�SURIHVVLRQDOV�ZKR�DUH
FRPSHWHQW�LQ�WKHLU�ILHOG��7KLV�GHJUHH�VKDOO�JLYH�WKH�VWXGHQW�D�YDULRXV�MRE�RSSRUWXQLWLHV�LQ�WKH�IROORZLQJ
DUHDV��DPRQJ�RWKHUV�

• ,QIRUPDWLRQ�WHFKQRORJ\�UHTXLUHPHQWV�DQDO\VLV�DQG�HYDOXDWLRQ

• ,QIRUPDWLRQ�WHFKQRORJ\�LPSOHPHQWDWLRQ�DQG�GHSOR\PHQW

• &RPSXWHU�RSHUDWLRQ�DQG�PDLQWHQDQFH

• 1HWZRUN�RSHUDWLRQ�DQG�PDLQWHQDQFH

• 3URJUDPPLQJ��LQ�KRXVH�

• &RPPXQLFDWLRQ��H�PDLO��ZHE�WHFKQRORJ\������

• 6RIWZDUH�GHYHORSPHQW

• $XWRPDWLQJ�RIILFHV�DQG�LQGXVWULHV

• (VWDEOLVKLQJ�DQG�PDLQWDLQLQJ�GDWDEDVHV��DUFKLYHV��VWDWLVWLFDO�UHFRUGV��HWF��

:H�DUH�RI�WKH�ILUP�RSLQLRQ�WKDW�WKH�SURSRVHG�SURJUDPPH�ZLOO�DOOHYLDWH�WKH�FXUUHQW�ODFN�RI�H[SHUWLVH
LQ�WKLV�DUHD�LQ�WKH�FRXQWU\��$OO�WKH�PLQLVWULHV�DQG�DXWKRULWLHV�VKRXOG�KDYH�D�UHVLGHQW�H[SHUW�LQ�WKH
FRPSXWHU�UHODWHG�DUHD��0RVW�LQGXVWULHV�DUH�FXUUHQWO\�XVLQJ�PDQXDO�ODERXU�IRU�WKHLU�SURGXFWLRQ�
&RPSXWHULVDWLRQ�RI�WKHVH�LQGXVWULHV�ZRXOG�EH�SRVVLEOH�ZLWK�JUDGXDWHV�IURP�WKLV�SURJUDPPH��0RVW�RI
WKH�SULYDWH�FRPSDQLHV�QHHG�H[SHUWV�LQ�WKLV�ILHOG��D�QHHG�WKDW�WKH�SURSRVHG�SURJUDPPH�FRXOG�VDWLVI\�
:LWK�,QWHUQHW�QRZ�RQ�LWV�ZD\�ZH�QHHG�PRUH�FRPSXWHU�H[SHUWV�ZKR�FDQ�KDQGOH�RXU�GD\�WR�GD\
SUREOHPV��)RU�H[DPSOH��WKHUH�ZLOO�EH�PDQ\�VHFXULW\�DQG�DFFHVV�LVVXHV�LQYROYHG�LQ�D�QHWZRUNHG
HQYLURQPHQW�
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���6)7396')7

����6WDII�RQ�JURXQG�DQG�RQ�WKH�SLSHOLQH�RU�DQ\�RWKHU�VRXUFH

'YVVIRX�7XEJJ�������������������� (IKVII� 7TIGMEPM^EXMSR
%LQLDP�*HEUHPLFKDHO 0�6F� &RPSXWHU�6FLHQFH
.LGDQH�<HPDQH 0�6F� &RPSXWHU�6FLHQFH
'DQLHO�%HUKDQH %�6F� 3K\VLFV
(\RE�7VHJD\ %�6F� 0DWKHPDWLFV
(QJ��0XVVLH�'DZLW 0�6F� (OHFWULFDO�(QJLQHHU

7XEJJ�SR�XLI�TMTIPMRI
0HEUDKWX�=HPXL 0�6F� &RPSXWHU�6FLHQFH
7HGURV�:HOGHPLFKDHO 0�6F� &RPSXWHU�6FLHQFH
<RUGDQRV�*HEUHVLODVLH 0�6F� &RPSXWHU�6FLHQFH
7DPUDW�:ROGX�7HZROGHEHUKDQ 0�6F� &RPSXWHU�6FLHQFH
0LFKDHO�+DLORP 0�6F� &RPSXWHU�6FLHQFH
<DFRE�<HPDQH 3K�'� &RPSXWHU�6FLHQFH

6HH�DOVR�WKH�DWWDFKPHQW�DW�WKH�HQG�RI�WKLV�GRFXPHQW�IRU�WKH�GDWHV�ZKHQ�VWDII�PHPEHUV�ZLOO�OHDYH�RU
UHWXUQ�

����%RRNV�DQG�UHIHUHQFHV
6HH�$SSHQGL[�$�

����2IILFHV�DQG�RIILFH�IDFLOLWLHV
$OPRVW�DOO�GHSDUWPHQWV�RI�WKH�YDULRXV�FROOHJHV�RI�WKH�8QLYHUVLW\�DUH�QRZ�UHTXLULQJ�WKHLU�VWXGHQWV�WR�WDNH
DW�OHDVW�RQH�FRXUVH�RI�FRPSXWHUV��,Q�IDFW��DOO�VFLHQFH�VWXGHQWV�DUH�UHTXLUHG�WR�WDNH�RQH�RU�WZR�FRXUVHV�
$OO�FRPSXWHU�FRXUVHV�KDYH�H[WHQVLYH�ODERUDWRU\�VHVVLRQ�UHTXLUHPHQWV��%HFDXVH�RI�WKLV�WKH�&RPSXWHU
ODERUDWRU\�LV�QRZ�RYHUORDGHG��7R�RYHUFRPH�WKLV�ERWWOHQHFN��:H�UHFRPPHQG�WKH�IROORZLQJ�

• $QRWKHU�ODUJH�&RPSXWHU�/DERUDWRU\�5RRP�
• 'LYLGLQJ�WKH�H[LVWLQJ�FRPSXWHU�ODERUDWRU\��FUHDWLQJ�DQ�XSVWDLUV�URRP�IRU�VWDII�RIILFHV�

$V�IDU�DV�WKH�RIILFH�IDFLOLWLHV�DUH�FRQFHUQHG��WKH�&RPSXWHU�6FLHQFH�GHSDUWPHQW�ZLOO�QHHG�WKH�IROORZLQJ�

/DVHU�SULQWHU

• 6FDQQHU
• &'�:ULWHU
• ([WHUQDO�&'�520
• ([WHUQDO�0RGHP
• 3KRWRFRSLHU
• )LOH�&DELQHWV��IRU�GRFXPHQWV��GLVNHWWHV��DQG�FRPSDFW�GLVNV�

����$GPLQLVWUDWLYH�SHUVRQQHO
2QH�VHFUHWDU\�ZLOO�EH�QHHGHG�IRU�WKH�GHSDUWPHQW�
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����/DERUDWRULHV��(TXLSPHQW��DQG�RWKHU�IDFLOLWLHV
7KH�&RPSXWHU�6FLHQFH�'HSDUWPHQW��&6'��ZLOO�VHUYH�ERWK�FRPSXWHU�VFLHQFH�PDMRU�VWXGHQWV�DQG
VWXGHQWV�LQ�RWKHU�GLVFLSOLQH��&RPSXWHU�VFLHQFH�PDMRUV�ZLOO�WDNH�FRPSXWHU�VFLHQFH�FRXUVHV��DQG�WKHLU
DSSURSULDWH�ODERUDWRU\�ZRUN��DFFRUGLQJ�WR�WKH�FXUULFXOXP�RI�&6'��6WXGHQWV�LQ�RWKHU�GLVFLSOLQH�ZLOO�DOVR
FRQWLQXH�WR�WDNH�FRXUVHV�LQ�FRPSXWHU�VFLHQFH�RU�LWV�DSSOLFDWLRQ�DQG�WKH�FRUUHVSRQGLQJ�ODERUDWRU\�ZRUN�

������/DERUDWRU\�IRU�WKH�FRPPRQ�FRXUVHV
7KRXJK�WKH�VHW�RI�FRPSXWHU�FRPPRQ�FRXUVHV�FRXOG�JURZ�IURP�WLPH�WR�WLPH�DFFRUGLQJ�WR�WKH�QHHGV�RI
WKH�GHSDUWPHQWV�RI�WKH�8QLYHUVLW\�RI�$VPDUD�DQG�WKH�FRQWLQXLQJ�XSJUDGHV�RI�WKHLU�FXUULFXOXP��DW�WKLV
WLPH�WKHUH�DUH�WZR�FRPPRQ�FRXUVHV�JLYHQ�E\�WKH�&RPSXWHU�6FLHQFH�8QLW��7KHVH�DUH�,QWURGXFWLRQ�WR
&RPSXWHU�6FLHQFH��&203������JLYHQ�WR�WKH�1DWXUDO�6FLHQFH�VWXGHQWV��DQG�,QWURGXFWLRQ�WR�&RPSXWHU
$SSOLFDWLRQ��&203�����JLYHQ�WR�6RFLDO�6FLHQFH�VWXGHQWV��(YHU\�VHPHVWHU�XS�WR�����VWXGHQWV�UHJLVWHU
IRU�WKHVH�FRXUVHV��([FHSW�IRU�WKH�ILUVW���ZHHNV��WKH�FRXUVHV�DUH�JLYHQ�LQ�WKH�FRPSXWHU�ODERUDWRU\�ZLWK
RQH�FRPSXWHU�IRU�WZR�VWXGHQWV��,Q�D�FRPSXWHU�ODE�RI����ZRUNLQJ�FRPSXWHUV��DV�LW�LV�QRZ�����VWXGHQWV
DUH�WDXJKW�LQ�RQH�VHFWLRQ��UHVXOWLQJ�XS�WR���VHFWLRQV�SHU�VHPHVWHU�

7KH�GHVLUHG�RSHUDWLQJ�V\VWHP�IRU�WKHVH�FRPPRQ�FRXUVHV�LV�ZLQGRZV��[�RU�DERYH�UXQQLQJ�0LFURVRIW
RIILFH������DQG�0RVFRZ�0/��&RQQHFWLQJ�WKH�FRPSXWHUV�WR�D�VHUYHU�DQG�PDNLQJ�D�QHWZRUN�LV
UHFRPPHQGHG�WR�GHPRQVWUDWH�WKH�XVH�RI�,QWHUQHW�DQG�HPDLO�WR�WKH�VWXGHQWV��,W�DOVR�IDFLOLWDWHV�SDFNDJH
DQG�ILOH�PDQDJHPHQW�ZLWKLQ�WKH�ODERUDWRU\��)RU�VXFK�D�ODERUDWRU\�WR�IXQFWLRQ�SURSHUO\�DQG�VHUYH�LWV
VWXGHQWV�DV�GHVLUHG��WKH�IROORZLQJ�KDUGZDUH�DQG�VRIWZDUH�UHVRXUFHV�DUH�PDQGDWRU\�

,EVH[EVI
������FRPSXWHUV�ZLWK�QHWZRUN�FDUG��DV�D�FOLHQW�
���2QH�VHUYHU�FDSDEOH�RI�VHUYLQJ����FOLHQWV�DQG�FDQ�UXQ�ZLQGRZV�17�����
������SOXJ�VZLWFKHU
�������PHWHUV�FDW���QHWZRUN�FDEOHV
���������:DWWV�VWDELOL]HU

7SJX[EVI
���:LQGRZV�������D����WHUPLQDO�VHUYHU�
���:LQGRZV������IRU�FOLHQWV
���0LFURVRIW�2IILFH�����
���0/�FRPSLOHU
���(PDFV�IRU�ZLQGRZV

������/DERUDWRU\�IRU�WKH�PDMRU�FRXUVHV
0RVW�RI�WKH�PDMRU�FRXUVHV�FRQVLVW�RI�WKHRUHWLFDO�DQG�SUDFWLFDO�SDUWV��7KHVH�SUDFWLFDO�SDUWV�LQFOXGH
UHJXODU��VFKHGXOHG�ODE�KRXUV�DQG�SUDFWLFH�WLPH��ZKHQ�VWXGHQWV�DUH�IUHH�WR�FRQWLQXH�XQILQLVKHG
DVVLJQPHQWV�E\�WKHP�VHOYHV�DQG�WR�WU\�WKHLU�RZQ�SURJUDPV�

7KLV�ODERUDWRU\�VKDOO�EH�VHSDUDWH�IURP�WKH�FRPPRQ�FRXUVH�ODE��DQG�UXQ�D�GLIIHUHQW�RSHUDWLQJ�V\VWHP
DQG�DSSOLFDWLRQ�SURJUDPV��SUHIHUDEO\�/LQX[��/LQX[�ZLOO�SURYLGH�XV�ZLWK�PXFK�LPSRUWDQW�DQG�IUHH
VRIWZDUH��ZKLFK�FRVWV�D�VXEVWDQWLDO�DPRXQW�RI�PRQH\�ZKHQ�LPSOHPHQWHG�ZLWK�0LFURVRIW�:LQGRZV�
,Q�DGGLWLRQ��/LQX[�KDV�SURYHQ�WR�EH�DQ�H[FHOOHQW�FKRLFH�IRU�HGXFDWLRQDO�LQVWLWXWLRQV�DV�LW�PDNHV�WKH
XQGHUO\LQJ�DFWLYLWLHV�RI�WKH�V\VWHP�DQG�QHWZRUN�HDVLHU�WR�REVHUYH�DQG�PDQLSXODWH�
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7KH�IROORZLQJ�KDUGZDUH�DQG�VRIWZDUH�DUH�UHTXLUHG�WR�VHW�XS�D�ODERUDWRU\�WKDW�VHUYHV�WKH�LQWHQGHG
SURJUDPPH�

,EVH[EVI
���$�URRP�RU�KDOO�WKDW�FDQ�DFFRPPRGDWH�XS�WR����FRPSXWHUV
������FRPSXWHUV�LQFOXGLQJ�QHWZRUN�FDUG�DQG�7EDVH���FDEOH�IRU�HDFK�RI�WKHP
������SOXJJDEOH�VZLWFKHU�SOXV�RQH�7EDVH����FDEOH
���2QH�VHUYHU�WKDW�LV�FDSDEOH�WR�VHUYH����FOLHQWV�DQG�FDQ�UXQ�/LQX[��5+/�����
���������ZDWW�VWDELOL]HU
���(OHFWULFDO�/DE��DV�VSHFLILHG�DV�LQ�WKH�(OHFWULFDO�(QJ��'HS·W�
���8S�WR����,QWHO������IDPLO\�FRPSXWHUV�WR�UXQ�DVVHPEOHU�DQG�GHEXJJHU
�����7&3�,3�FRPSDWLEOH��KHDY\�GXW\�ODVHU�SULQWHU
�����ZKLWHERDUG

7SJX[EVI
������5HG�KDW�/LQX[�����RU�JUDWHU
������$VVHPEOHU�IRU�,QWHO�����
������/LEUDU\�ILOHV�IRU�WKH�FRXUVHV�

�����2SHUDWLQJ�V\VWHP
�����&RPSLOHU�WKHRU\
�����&RPSXWHU�1HWZRUN
�����&RPSXWHU�*UDSKLFV

������&RPSLOHUV�DQG�,QWHUSUHWHUV�IRU�
�����-DYD
�����3URORJ

������62&.�3UR[\�VHUYHU
������&RQFXUUHQF\�ZRUNEHQFK��&:%�
������5HDO�WLPH�FRPSLOHU��,$5�

���'966-'9091

����5HTXLUHPHQWV�IRU�WKH�PDMRU�FRXUVH�FRGH�H[SODQDWLRQ
$OO�FRPSXWHU�FRXUVHV�DUH�FRGHG�DV�&203�;<=�ZKHUH�

• ;�UHSUHVHQWV�WKH�\HDU�WKH�LQ�ZKLFK�FRXUVH�LV�JLYHQ�

• <�WKH�PLGGOH�QXPEHU�UHSUHVHQWV�WR�ZKLFK�FDWHJRU\�WKH�FRXUVH�EHORQJV

• =�WKH�ODVW�QXPEHU�UHSUHVHQWV�ZKLFK�VHPHVWHU�WKH�FRXUVH�LV�RIIHUHG�

7KH�PLGGOH�QXPEHU�LQ�WKH�&RXUVH�FRGH�LV�JURXSHG�DFFRUGLQJ�WR�WKH�WKHLU�VLPLODULWLHV�and dependency.

• ����6RIWZDUH�GHVLJQ

• ����6\VWHP�RUJDQL]DWLRQ

• ����3URJUDPPLQJ�PHWKRGRORJ\�DQG�DQDO\VLV

• ����&RPSXWDWLRQDO�FRPSOH[LW\

• ����1HWZRUN�DQG�VHFXULW\
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• ����'DWDEDVH

• ����/RJLF�GHVLJQ

• ����*UDSKLFV

0-78�3*�'31490736=�'3967)7�-2�1%.36

&RGH�1R�� &UHGLWV &RXUVH�7LWOH
&203���� � ,QWURGXFWLRQ�WR�&RPSXWHU�6FLHQFH
&203���� � 0HWKRGV�RI�SURJUDPPLQJ
&203����� � &RPSXWHU�$UFKLWHFWXUH
&203���� � $OJRULWKPV�DQG�'DWD�6WUXFWXUHV�,
&203���� � 2SHUDWLQJ�6\VWHPV
&203���� � &RPSLOHU�'HVLJQ
&203���� � $OJRULWKPV�DQG�'DWD�6WUXFWXUHV�,,
&203���� � 'DWD�&RPPXQLFDWLRQ�DQG�1HWZRUNV
&203���� � /RJLF�3URJUDPPLQJ
&203���� � 2EMHFW�2ULHQWHG�3URJUDPPLQJ
&203���� � 6RIWZDUH�WRROV
&203���� � 6HPDQWLFV�DQG�3ULQFLSOHV�RI�3URJUDPPLQJ�/DQJXDJHV
&203���� � 'HVLJQ�DQG�$QDO\VLV�RI�$OJRULWKPV
&203���� � 'DWDEDVH�'HVLJQ
&203���� � +XPDQ�&RPSXWHU�,QWHUDFWLRQ
&203���� � 3URMHFW�ZRUN

��������������7RWDO ��

0-78�3*�1%.36�%2(�6)0%8)(�)0)'8-:)�'3967)7
7KUHH�RXW�RI�WKH�IROORZLQJ�FRXUVHV�������FU�

&RGH�1R� &RXUVH�7LWOH &UHGLWV
&203���� 5HDO�7LPH�6\VWHPV �
&203���� 6RIWZDUH�(QJLQHHULQJ �
&203���� 3URJUDPPLQJ�7KHRU\ �
&203���� 7KHRU\�RI�&RPSXWDWLRQV �
&203���� 'DWD�6HFXULW\ �
&203���� &RPPXQLFDWLRQ�1HWZRUNV �
&203���� 3URFHVV�$OJHEUD �
&203���� &RPSXWHU�*UDSKLFV �
(/(1���� 6LJQDOV�DQG�6\VWHPV �
(/(1���� 0LFURSURFHVVRUV�DQG�,QWHUIDFLQJ �
(/(1���� 6LJQDO�3URFHVVLQJ �
0$7+���� 6HW�7KHRU\ �
0$7+���� 7UDQVIRUPDWLRQ�*HRPHWU\ �
0$7+���� 0RGHUQ�$OJHEUD �
0$7+���� /LQHDU�3URJUDPPLQJ �
0*07���� 0DQDJHPHQW�,QIRUPDWLRQ�6\VWHPV �

�����������������������²���FUHGLWV�HOHFWLYH�FRXUVHV�LQ�%�6F��GHJUHH�
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0-78�3*�6)0%8)(�'3967)7

&RGH�1R� &RXUVH�7LWOH &UHGLWV
0$7+���� )XQGDPHQWDO�&RQFHSWV�RI�$OJHEUD �
0$7+���� ,QWURGXFWLRQ�WR�/LQHDU�$OJHEUD�, �
0$7+���� 0DWKHPDWLFDO�/RJLF �
0$7+���� 'LVFUHWH�0DWKHPDWLFV�DQG�$XWRPDWD�7KHRU\ �
0$7+���� ,QWURGXFWLRQ�WR�1XPHULFDO�0HWKRGV �
0$7+���� ,QWURGXFWLRQ�WR�WKH�WKHRU\�RI�QXPEHUV �
67$7���� 6WDWLVWLFDO�0HWKRGV�, �
(/(1���� )XQG��RI�(OHFWULFDO�(QJLQHHULQJ�, �
(/(1���� (OHFWULFDO�(QJLQHHULQJ�/$%�, �
(/(1���� (OHFWURQLFV�, �
(/(1���� 'LJLWDO�/RJLF�'HVLJQ �

�����������������������������������������������������7RWDO ��

0-78�3*�'31132�7'-)2')�'3967)7

&RGH�1R� &RXUVH�7LWOH &UHGLWV
%,2/���� 3ULQFLSOHV�RI�%LRORJ\ �
&+(0���� *HQHUDO�&KHPLVWU\ �
0$7+���� 3UHOLPLQDU\�0DWKHPDWLFV �
0$7+���� ,QWURGXFWLRQ�WR�&DOFXOXV �
3+<6���� 3ULQFLSOHV�RI�3K\VLFV �

������������ ������������������������������������������������������7RWDO ��

'3967)7�-2�+)2)6%0�789(-)7

&RGH�1R� &RXUVH�7LWOH &UHGLWV
(&21����1 ,QWURGXFWLRQ�WR�(FRQRPLFV �
*(2*���� ,QWURGXFWLRQ�WR�*HRJUDSK\�RI�(ULWUHD �
+,67���� ,QWURGXFWLRQ�WR�+LVWRU\�RI�(ULWUHD �
3K('���� 3K\VLFDO�(GXFDWLRQ�, 3�)
3K('���� 3K\VLFDO�(GXFDWLRQ�,, 3�)

��������������������������������������������������������7RWDO �

'3967)7�-2�)2+0-7,

&RGH�1R� &RXUVH�7LWOH &UHGLWV
(1*/���� )UHVKPDQ�(QJOLVK�, �
(1*/���� )UHVKPDQ�(QJOLVK�,, �
(1*/���� 6RSKRPRUH�(QJOLVK�, �
(1*/���� 6RSKRPRUH�(QJOLVK�,, �

��������������������������������������������������������7RWDO ��

�����������������������������������������������������

��,QVWHDG�RI�(&21������VWXGHQWV�FRXOG�WDNH�DQ\�RQH�LQWURGXFWRU\�FRXUVH�LQ�HLWKHU�3KLORVRSK\��/RJLF��(WKLFV��6RFLRORJ\�
$QWKURSRORJ\��RU�3ROLWLFDO�VFLHQFH
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����5HTXLUHPHQW�IRU�WKH�PLQRU
,QLWLDOO\��QR�PLQRU�ZLOO�EH�RIIHUHG�WR�WKRVH�ZKR�PDMRU�LQ�&RPSXWHU�6FLHQFH�

���&6)%/(3;2�3*�'3967)7�&=�=)%6�%2(�7)1)78)6

����&RPSXWHU�6FLHQFH�PDMRU

=)%6�- �WX�7IQIWXIV

&RGH�1R� &RXUVH�7LWOH &UHGLWV
&+(0���� *HQHUDO�&KHPLVWU\ �
(1*/���� )UHVKPDQ�(QJOLVK�, �
*(2*���� ,QWUR��WR�*HRJUDSK\�RI�(ULWUHD �
0$7+���� 3UHOLPLQDU\�0DWKHPDWLFV �
3+('���� 3K\VLFDO�(GXFDWLRQ�,� 3�)
3+<6���� 3ULQFLSOHV�RI�3K\VLFV �

������������������������������������7RWDO ��

�RH�WIQIWXIV

&RGH�1R� &RXUVH�7LWOH &UHGLWV
%,2/���� 3ULQFLSOHV�RI�%LRORJ\ �
(&21���� ,QWURGXFWLRQ�WR�(FRQRPLFV �
(1*/���� )UHVKPDQ�(QJOLVK�,, �
+,67���� ,QWUR��WR�+LVWRU\�RI�(ULWUHD �
0$7+���� ,QWURGXFWLRQ�WR�&DOFXOXV �
3+('���� 3K\VLFDO�(GXFDWLRQ�,, 3�)

�������������������������������������7RWDO ��

=)%6�--���WX�WIQIWXIV

&RGH�1R� &RXUVH�7LWOH &UHGLWV
&203���� ,QWURGXFWLRQ�WR�&RPSXWHU�6FLHQFH �
(/(1���� )XQG��RI�(OHFWULFDO�(QJLQHHULQJ�,� �
(/(1���� (OHFWULFDO�(QJLQHHULQJ�ODE�, �
(1*/���� 6RSKRPRUH�(QJOLVK�, �
0$7+���� )XQG��&RQFHSW�RI�$OJHEUD �
67$7���� 6WDWLVWLFDO�0HWKRGV�, �

��������������������������������������7RWDO ��

�RH�WIQIWXIV

&RGH�1R &RXUVH�7LWOH &UHGLWV
&203���� 0HWKRGV�RI�3URJUDPPLQJ �
&203���� &RPSXWHU�$UFKLWHFWXUH �
&203���� $OJRULWKPV�DQG�'DWD�6WUXFWXUHV�, �
(/(1���� (OHFWURQLFV�, �
(1*/���� 6RSKRPRUH�(QJOLVK�,, �
0$7+���� ,QWURGXFWLRQ�WR�/LQHDU�$OJHEUD�, �

���������������������������������������7RWDO ��
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=)%6�---����WX�WIQIWXIV

&RGH�1R� &RXUVH�7LWOH &UHGLWV
&203���� 2SHUDWLQJ�6\VWHPV �
&203���� /RJLF�3URJUDPPLQJ �
0$7+���� 0DWKHPDWLFDO�/RJLF �
0$7+���� 'LVFUHWH�0DWKHPDWLFV�DQG�$XWRPDWD�7KHRU\ �
0$7+���� ,QWURGXFWLRQ�WR�WKH�7KHRU\�RI�1XPEHUV �

���������������������������������������������������������7RWDO ��

�RH�WIQIWXIV

&RGH�1R� &RXUVH�7LWOH &UHGLWV
&203���� &RPSLOHU�'HVLJQ �
&203���� $OJRULWKPV�	�'DWD�6WUXFWXUHV�,, �
&203���� 'DWD�&RPPXQLFDWLRQ�DQG�1HWZRUNV �
(/(1���� 'LJLWDO�/RJLF�'HVLJQ �
0$7+���� ,QWURGXFWLRQ�WR�1XPHULFDO�0HWKRGV � ��

����������������������������������������������������������7RWDO ��

=)%6�-:����WX�WIQIWXIV

&RGH�1R� &RXUVH�7LWOH &UHGLWV
&203���� 2EMHFW�2ULHQWHG�3URJUDPPLQJ �
&203���� 'HVLJQ�DQG�$QDO\VLV�RI�$OJRULWKPV �
&203���� 'DWDEDVH�'HVLJQ �
&203���� +XPDQ�&RPSXWHU�,QWHUDFWLRQ �
����[[[ (OHFWLYH�FRXUVH �²�

�����������������������������������������������������������7RWDO ��²��

�RH�WIQIWXIV

&RGH�1R� &RXUVH�7LWOH &UHGLWV
&203���� 6RIWZDUH�7RROV �
&203���� 6HPDQWLFV�DQG�3ULQFLSOHV�RI�SURJUDPPLQJ�ODQJXDJHV �
&203���� 3URMHFW�:RUN �
����[[[ (OHFWLYH�FRXUVH �²�
����[[[ (OHFWLYH�FRXUVH �²�

������������������������������������������������������������7RWDO ��²��

7911%6=

)LHOG�RI�VWXG\ &UHGLWV
0DMRU�FRXUVHV ��²��
&RPPRQ�VFLHQFH�FRXUVHV ��
5HODWHG�FRXUVHV ��
(QJOLVK�FRXUVHV ��
*HQHUDO�FRXUVHV ���

7RWDO ���²���
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���1-236�463+6%1�-2�'31498)6�7'-)2')

6WXGHQWV��ZKR�ZDQW�WR�PLQRU�LQ�&RPSXWHU�6FLHQFH��DUH�UHTXLUHG�WR�WDNH�D�PLQLPXP�RI����FUHGLW�KRXUV
LQ�&RPSXWHU�6FLHQFH��7KH�VHW�RI�&RPSXWHU�FRXUVHV�IRU�GLIIHUHQW�GHSDUWPHQWV�ZLOO�EH�DV�IROORZV�

����0DWKHPDWLFV�PDMRU�²�FRPSXWHU�VFLHQFH�PLQRU
&RPSXOVRU\�FRXUVHV

&RGH�1R� &RXUVH�7LWOH &UHGLWV
&203���� ,QWURGXFWLRQ�WR�&RPSXWHU�6FLHQFH �
&203���� 0HWKRGV�RI�SURJUDPPLQJ �
&203���� &RPSXWHU�$UFKLWHFWXUH �
&203���� $OJRULWKPV�DQG�'DWD�6WUXFWXUHV�, �
&203���� &RPSLOHU�'HVLJQ �
&203���� /RJLF�3URJUDPPLQJ �
&203���� 2EMHFW�2ULHQWHG�3URJUDPPLQJ �
&203���� 6RIWZDUH�WRROV �

��������������������������������������������������7RWDO ��

)0)'8-:)�'3967)7

2QH�RXW�RI�WKH�IROORZLQJ�FRXUVHV���²��FU�

&RGH�1R� &RXUVH�7LWOH &UHGLWV
&203���� 6RIWZDUH�(QJLQHHULQJ �
&203���� 'DWDEDVH�'HVLJQ �
&203���� +XPDQ�&RPSXWHU�,QWHUDFWLRQ �
&203���� &RPSXWHU�*UDSKLFV �

����3K\VLFV�PDMRU�²�FRPSXWHU�VFLHQFH�PLQRU�FRPSXOVRU\�FRXUVHV

&RGH�1R� &RXUVH�7LWOH &UHGLWV
&203���� ,QWURGXFWLRQ�WR�&RPSXWHU�6FLHQFH �
&203���� 0HWKRGV�RI�SURJUDPPLQJ �
&203���� &RPSXWHU�$UFKLWHFWXUH �
&203���� $OJRULWKPV�DQG�'DWD�6WUXFWXUHV�, �
&203���� $OJRULWKPV�DQG�'DWD�6WUXFWXUHV�,, �
&203���� /RJLF�3URJUDPPLQJ �
&203���� 2EMHFW�2ULHQWHG�3URJUDPPLQJ �

�������������������������������������������������������7RWDO ��

����VWDWLVWLFV�PDMRU�²�FRPSXWHU�VFLHQFH�PLQRU�FRPSXOVRU\�FRXUVHV

&RGH�1R� &RXUVH�7LWOH &UHGLWV
&203���� ,QWURGXFWLRQ�WR�&RPSXWHU�6FLHQFH �
&203���� 0HWKRGV�RI�SURJUDPPLQJ �
&203���� &RPSXWHU�$UFKLWHFWXUH �
&203���� $OJRULWKPV�DQG�'DWD�6WUXFWXUHV�, �
&203���� &RPSLOHU�'HVLJQ �
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&203���� /RJLF�3URJUDPPLQJ �
&203���� 2EMHFW�2ULHQWHG�3URJUDPPLQJ �
&203���� 'DWDEDVH�'HVLJQ �

�������������������������������������������������7RWDO ��

���'3967)�()7'6-48-327|���IXG��ERSXLIV����TEKIW�SR�GSYVWI�HIWGVMTXMSRW��LIVI�SQMXXIH�



7MHE
W�7944368�83�8,)�92-:)67-8=�3*�%71%6%��)6-86)%��'300)+)�3*�7'-)2')�%2(�*%'908=�3*�)2+-2))6-2+�r�7MHE�):%09%8-32������ ��

%TTIRHM\���

8IVQW�SJ�VIJIVIRGI�JSV�ER�IZEPYEXMSR�SJ�7MHE
W�WYTTSVX�XS�XLI�YRMZIVWMX]�SJ
%WQEVE��)VMXVIE��'SPPIKI�SJ�7GMIRGI�ERH�'SPPIKI�SJ�)RKMRIIVMRK

���+)2)6%0�&%'/+6392(
2QH�RI�WKH�IXQGDPHQWDO�WDVNV�RI�6LGD·V�'HSDUWPHQW�IRU�5HVHDUFK�&RRSHUDWLRQ��6$5(&��LV�WR�SURYLGH
DVVLVWDQFH�IRU�VWUHQJWKHQLQJ�RI�QDWLRQDO�UHVHDUFK�FDSDFLW\��6LGD�UHFRJQLVHV�WKH�QDWLRQDO�UHVSRQVLELOLW\�IRU
GHYHORSPHQW�RI�KLJKHU�HGXFDWLRQ�DQG�UHVHDUFK�

7KH�6LGD�UHVHDUFK�FR�RSHUDWLRQ�DLPV�WR�VXSSRUW�WKH�EXLOGLQJ�XS�RI�VXVWDLQDEOH�FRQGLWLRQV�IRU�UHVHDUFK
DQG�UHVHDUFK�DGPLQLVWUDWLRQ��LQYROYLQJ�UHVHDUFK�RI�KLJK�UHOHYDQFH�IRU�WKH�GHYHORSPHQW�RI�WKH�FRXQWU\
LQ�TXHVWLRQ��,Q�WKLV�FRQWH[W�6LGD�FRQVLGHUV�UHVHDUFK�XQLYHUVLWLHV�DQG�QDWLRQDO�UHVHDUFK�FRXQFLOV�DV�NH\
LQVWLWXWLRQV�

7KH�V\VWHP�RI�KLJKHU�HGXFDWLRQ�DQG�UHVHDUFK�YDU\�IURP�FRXQWU\�WR�FRXQWU\��6LGD·V�VXSSRUW�IRU�UHVHDUFK
GHYHORSPHQW�LV�WKHUHIRUH�IOH[LEOH�DQG�LV�WDLORUHG�WR�PDWFK�WKH�ORFDO�LQVWLWXWLRQDO�FRQGLWLRQV��)RU
LQVWDQFH��VXSSRUW�RI�QDWLRQDO�UHVHDUFK�FRXQFLOV�PD\�LPSO\�VWUHQJWKHQLQJ�RI�SODQQLQJ�IXQFWLRQV�DQG
UHVHDUFK�DGPLQLVWUDWLRQ��$W�XQLYHUVLWLHV�LW�PD\�LPSO\�VWDII�GHYHORSPHQW�E\�WUDLQLQJ�RI�OHFWXUHUV�DQG
UHVHDUFKHUV�WR�WKH�OHYHO�RI�3K'��FRQWULEXWLRQ�WR�IDFXOW\�IXQGV�IRU�UHVHDUFK��HTXLSPHQW�RI�ODERUDWRULHV
DQG�WUDQVIHUULQJ�RI�PRGHUQ�PHWKRGRORJLHV��7KH�VXSSRUW�PD\�DOVR�LPSO\�WKH�HVWDEOLVKPHQW�RI�VWUXFWXUHV
IRU�HYDOXDWLRQ�RI�UHVHDUFK�DQG�VWUHQJWKHQLQJ�RI�ILQDQFLDO�DGPLQLVWUDWLRQ�V\VWHPV��,PSURYHPHQW�RI
OLEUDU\�IDFLOLWLHV�DOVR�IRUP�SDUW�RI�WKH�UHVHDUFK�VXSSRUW�

�����(YDOXDWLRQV�RI�6LGD�VXSSRUW
,Q�RUGHU�WR�SODQ�IRU�DQG�VKDSH�ELODWHUDO�UHVHDUFK�FR�RSHUDWLRQ�DV�D�VWUDWHJLF�FRQWULEXWLRQ��6LGD�QHHGV
DFFHVV�WR�UHOHYDQW�LQIRUPDWLRQ�RQ�WKH�LPSDFW�RI�WKH�VXSSRUW��,Q�VRPH�FDVHV��VSHFLDO�HYDOXDWLRQV�DUH
FRQGXFWHG��FRPSLOLQJ�DYDLODEOH�GDWD�LQWR�RYHUYLHZV�DQG�DQDO\VLV�

7KH�SXUSRVH�RI�VXFK�HYDOXDWLRQ�LV�WR�SURYLGH�DQ�RULHQWDWLRQ�DERXW�WKH�UHVXOWV�DQG�WKH�LPSDFW�RI�WKH
VXSSRUW�DQG�VHUYH�DV�D�EDFNJURXQG�IRU�GLVFXVVLRQV�RQ�VXSSRUW�WR�WKH�XQLYHUVLWLHV�DQG�UHVHDUFK�FRXQFLOV�

�����6LGD�VXSSRUWHG�FR�RSHUDWLRQ�ZLWK�(ULWUHD
6LGD�FR�RSHUDWLRQ�ZLWK�(ULWUHD�LQFOXGHV�VXSSRUW�IRU�UHVHDUFK�FRRSHUDWLRQ�ZLWK�$VPDUD�XQLYHUVLW\�
7KH�VXSSRUW�IRU�WKH�&ROOHJH�RI�6FLHQFH�ZDV�LQLWLDWHG�LQ������DQG�&ROOHJH�RI�(QJLQHHULQJ�LQ�������DQG
LW�LV�DGPLQLVWHUHG�E\�$VPDUD�XQLYHUVLW\�

���496437)�%2(�7'34)�3*�8,)�):%09%8-32
7KH�SXUSRVH�RI�WKH�HYDOXDWLRQ�LV�WR�SUHVHQW�

�L� DQ�DVVHVVPHQW�RI�WKH�SUHVHQW�VLWXDWLRQ�DW�WKH�&ROOHJH�RI�6FLHQFH�DQG�WKH�&ROOHJH�RI�(QJLQHHULQJ�

�LL� DQ�DVVHVVPHQW�RI�WKH�´IRUPµ�RI�FRRSHUDWLRQ��L�H���WKH�IDFXOW\�VXSSRUW��EXW�DOVR�LQ�UHODWLRQ�WR�RWKHU
´IRUPVµ�RI�FRRSHUDWLRQ�DW�$VPDUD�XQLYHUVLW\�

�LLL� DQ�RYHUYLHZ�DQG�DVVHVVPHQW�RI�WKH�UHVXOWV�DQG�LPSDFW�RI�6LGDV�VXSSRUW�WR�WKH�&ROOHJH�RI�6FLHQFH
DQG�WKH�&ROOHJH�RI�(QJLQHHULQJ�
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�LY� UHFRPPHQGDWLRQV�IRU�WKH�FRRSHUDWLRQ�ZLWK�$VPDUD�XQLYHUVLW\�

7KH�HYDOXDWLRQ�LV�H[SHFWHG�WR�VHUYH�DV�EDFNJURXQG�LQIRUPDWLRQ�IRU�6LGD�LQ�D�GLDORJXH�FRQFHUQLQJ�WKH
SRVVLELOLW\�RI�IXWXUH�VXSSRUW�IRU�UHVHDUFK�FR�RSHUDWLRQ�ZLWK�(ULWUHD�

7KH�HYDOXDWLRQ�PD\�DOVR�EHFRPH�XVHIXO�IRU�WKH�(ULWUHDQ�UHVHDUFK�FRPPXQLW\�DV�D�GRFXPHQW�IRU
GLVFXVVLRQV�FRQFHUQLQJ�WKH�IXWXUH�GHYHORSPHQW�RI�UHVHDUFK��WKH�UHVHDUFK�WUDLQLQJ��WKH�UHVHDUFK
V\VWHP�IUDPHZRUN��DQG�IRU�IXQG�UDLVLQJ��L�H���WR�PRWLYDWH�QDWLRQDO�DQG�H[WHUQDO�IXQGLQJ�IRU�UHVHDUFK��

7KH�UHSRUW�VKRXOG�FRYHU�WKH�IROORZLQJ�LWHPV�

�����$VVHVVPHQW�RI�WKH�SUHVHQW�VLWXWLRQ
� 'HVFULSWLRQ�RI�WKH�DFDGHPLF�OHYHO��FDSDFLW\�IRU�UHVHDUFK�DQG�UHVHDUFK�WUDLQLQJ�DW�WKH�&ROOHJH

RI�6FLHQFH�DQG�&ROOHJH�RI�(QJLQHHULQJ�

� /LVW�WKH�FXUUHQW�UHVHDUFK�FDSDFLW\��UHVHDUFK�WUDLQLQJ�DQG�WKH�ODUJHU�RQJRLQJ�UHVHDUFK�SURMHFWV
DW�WKH�&ROOHJH�RI�6FLHQFH�DQG�&ROOHJH�RI�(QJLQHHULQJ�

� %ULHI�GHVFULSWLRQ�RI�WKH�UHVHDUFK�PDQDJHPHQW�DQG�DGPLQLVWUDWLRQ�DW�$VPDUD�XQLYHUVLW\�DQG
WKH�DGPLQLVWUDWLYH�FDSDFLW\�

�����$VVHVVPHQW�RI�WKH�´IRUPµ�RI�FRRSHUDWLRQ
� ,GHQWLI\�WKH�NH\�VWUHQJKWV�DQG�ZHDNQHVVHV�RI�WKH�$VPDUD�SURJUDPPH��L�H���IDFXOW\�VXSSRUW�WR

WKH�&ROOHJH�RI�6FLHQFH�DQG�WKH�&ROOHJH�RI�(QJLQHHULQJ�

� &RPSDUH�WKLV�ZLWK�RWKHU�´IRUPVµ�RI�FRRSHUDWLRQ�DW�$VPDUD�XQLYHUVLW\��LGHQWLI\�WKH�SURV�DQG�FRQV�

� (YDOXDWH�WKH�LPSDFW�RI�WKH�FRRUGLQDWLQJ�IXQFWLRQ�RI�,63�DQG�LI�LW�LV�FRVW�HIIHFWLYH�

� ,GHQWLI\�WKH�´ERWWOH�QHFNVµ�DQG�ZHDNQHVVH�LQ�WKH�FRRSHUDWLRQ�DQG�SUHVHQW�VXJJHVWLRQV�KRZ�WKH\
VKRXOG�EH�VROYHG�IRU�PDNLQJ�WKH�VXSSRUW�HYHQ�PRUH�HIIHFWLYH��H�J��FRPPXQLFDWLRQ�DQG�GHOHJDWLRQ��

�����$VVHVVPHQW�RI�WKH�UHVXOWV
� 3UHVHQW�VRPH�PDMRU�LQGLFDWRUV�IRU�TXDQWLWDWLYH�UHVXOWV�IRU�WKH�SDVW����\HDUV�RI�6LGD�VXSSRUW�

�D��DQQXDO�QXPEHU�RI�3K'V�06FV�DQG��E��DQQXDO�QXPEHU�RI�LQWHUQDWLRQDO�SHHU�UHYLHZ�SXEOLFDWLRQV
�H�J��IURP�6FLHQFH�&LWDWLRQ�,QGH[��

� 3UHVHQW�VRPH�PDMRU�LQGLFDWRUV�IRU�TXDOLWDWLYH�UHVXOWV�IRU�WKH�SDVW����\HDUV�RI�6LGD�VXSSRUW�

�����$VVHVVPHQW�RI�WKH�LPSDFW�RI�6LGD�VXSSRUW
� )RU�VRFLHW\��'HVFULEH�WKH�OLQNV�WR�VRFLHW\��H�J��PLQLVWULHV��

� )RU�WKH�&ROOHJH�RI�6FLHQFH�DQG�&ROOHJH�RI�(QJLQHHULQJ�

� 2WKHU�

�����5HFRPPHQGDWLRQV�IRU�WKH�IXWXUH
� )RU�WKH�FRRSHUDWLRQ�ZLWK�$VPDUD�XQLYHUVLW\�
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