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5RDG� VDIHW\� DQ� LVVXH� RI� UHDO� XUJHQF\� LQ� &RORPELD�� WKH� /DWLQ� $PHULFDQ� DQG� &DULEEHDQ� UHJLRQ�� DQG
JOREDOO\�b7UDIILF�FUDVKHV�NLOO�PRUH�WKDQ�D��������bSHRSOH�LQ�WKH�UHJLRQ��$PRQJ�\RXQJ�DGXOWV��WUDIILF�LQMXULHV�DUH
WKHbVHFRQG�OHDGLQJ�FDXVH�RI�GHDWK�LQ�WKH�UHJLRQ��:KLOVW�WKH�UHJLRQ�KDV�PDGH�UHPDUNDEOH�VWULGHV�LQ�UHGXFLQJ
FRPPXQLFDEOH�GLVHDVHV�DQG�YDVW�LPSURYHPHQWV�LQ�RWKHU�DUHDV�RI�SXEOLF�KHDOWK��URDG�WUDIILF�GHDWKV�UHPDLQ�DW
D�FRQVLVWHQWO\�KLJK�OHYHO�

$GGUHVVLQJ� URDG� VDIHW\� LQ� /DWLQ� $PHULFD� ZLOO� UHTXLUH� UREXVW� DFWLRQ� RQ� PXOWLSOH� IURQWV�� 7KLV� LQFOXGHV
LPSOHPHQWDWLRQ� RI� LQWHUYHQWLRQV� WKDW� ZH� DOUHDG\� NQRZ� ZRUNb ZHOO� DQG� FRQGXFWLQJ� QHZ� DQG� SLRQHHULQJ
UHVHDUFK�RQ� LVVXHV�WKDW�DUH�XQLTXH�WR�WKH�UHJLRQ�DQG�FRQVLGHU� IUHVK�SHUVSHFWLYHV��7KHUHIRUH�� ΔȇP�GHOLJKWHG
WKDWbWKH�8QLYHUVLGDG�GHO�9DOOH�KDV� LQYLWHG�WKH� ΔQGHSHQGHQW�&RXQFLO� IRU�5RDG�6DIHW\� ΔQWHUQDWLRQDO� �Δ&R56Δ�� WR
RUJDQLVH�D�VHULHV�RI�LQWHUQDWLRQDO�ZHELQDUV�WKDW�ZLOO�IHDWXUH�GLDORJXHV�ZLWK�H[SHUWV�DFURVV�WKH�VHFWRU�WR�ZLGHQ
RXU�NQRZOHGJH�bbb

7KH�VHULHV�ZLOO�DOORZ�XV�WR�OHDUQ�IURP�HDFK�RWKHU�DQG�KHOS�ILQG�ZD\V�WR�SUHYHQW�WKH�QHHGOHVVbORVV�RI�OLIH�WKDW
RFFXUV�RQ�URDGV�DURXQG�WKH�ZRUOG��%ULQJLQJ�WRJHWKHU�H[SHUWV� LQ�DFDGHPLD�DQG�DFURVV�WKH�VHFWRU�DV�ZHOO�DV
UHJLRQDO� SROLWLFLDQV� DQG� GHFLVLRQ�PDNHUV�� Δ� EHOLHYH� WKDW� ZH� DUH� LQ� DQ� H[FHOOHQW� SRVLWLRQ� WR� PDNH� D� UHDO
GLIIHUHQFH�LQ�WKLV�SURIRXQGO\�LPSRUWDQW�DUHD�

%DUU\�6KHHUPDQb
0HPEHU�RI�3DUOLDPHQW��8.
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�(76&��ZLWK� OHDGHUV� IURP�WKH�1HWKHUODQGV��6ZHGHQ�	�*HUPDQ\��%DUU\�ZDV�D� IRXQGHU�RI� WKH�:RUOG�%DQNȇV
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�QJHOD�0DU¯D�2UR]FR�0LQLVWHU�RI�7UDQVSRUW��GHOHJDWHG�E\�3UHVLGHQW� ΔY£Q�'XTXH��*UDGXDWHG� LQ�/DZ�DQG
6RFLRHFRQRPLF� 6FLHQFHV� IURP� WKH� -DYHULDQD� 8QLYHUVLW\� RI� %RJRW£� �������� ZLWK� D� PDVWHU
V� GHJUHH� LQ
&RPSDUDWLYH� -XULVSUXGHQFH� IURP� WKH� 8QLYHUVLW\� RI7H[DV�� 8QLWHG� 6WDWHV� �������� DQG� D� VSHFLDOL]DWLRQ� LQ
(FRQRPLF�/DZ�IURP�WKH�([WHUQDGR�8QLYHUVLW\�RI�&RORPELD��6KH�ZDV�3URIHVVRU�RI�ΔQWHUQDWLRQDO�7UDGH�DW�WKH
3RQWLILFLD�8QLYHUVLGDG�-DYHULDQD�DQG�RI�WKH�6HQLRU�0DQDJHPHQW�3URJUDP�DW8QLYHUVLGDG�GH�ORV�$QGHV��+HU
SURIHVVLRQDO�FDUHHU�KDV�EHHQ�PDLQO\�LQ�XQLRQ�DQG�FRPPHUFLDO�DFWLYLW\��ΔQ������VKH�ZDV�YLFH�SUHVLGHQW�RI�WKH
&RORPELDQ� $VVRFLDWLRQ� RI� )ORZHU� ([SRUWHUV�� WKHQ� HQWHUHG� WKH� JRYHUQPHQW� RI� $QGU«V� 3DVWUDQD�� KHOG� WKH
SRVLWLRQ�RI�YLFH�PLQLVWHU�RI�)RUHLJQ�7UDGH��EHWZHHQ�$XJXVW������DQG�2FWREHU�������6KH�ZDV�VXEVHTXHQWO\
DSSRLQWHG� DV� SUHVLGHQW� RI� 3URH[SRUW�� D� SRVLWLRQ� VKH� KHOG� XQWLO� )HEUXDU\� ������ ZKHQ� IRUPHU
3UHVLGHQW3DVWUDQD�FRPPLVVLRQHG�WKH�0LQLVWU\�RI�)RUHLJQ�7UDGH�DV�KHDG��

$OH[DQGUD�0XHOOHU� LV�D�UHVHDUFK�VFLHQWLVW�DW�WKH�ΔQVXUDQFH�ΔQVWLWXWH�IRU�+LJKZD\�6DIHW\��86$��'U��0XHOOHU
VSHFLDOL]HV� LQ� KXPDQ� IDFWRUV� UHVHDUFK� ZLWK� D� IRFXV� RQ� DGYDQFHG� GULYHU� DVVLVWDQFH� V\VWHPV� DQG� GULYLQJ
DXWRPDWLRQ�� 6KH� UHFHLYHG� KHU� EDFKHORUȇV� DQG� PDVWHUȇV� GHJUHHV� IURP� WKH� 8QLYHUVLW\� RI� *XHOSK� DQG� KHU
GRFWRUDWH� IURP� WKH� 8QLYHUVLW\� RI� :HVWHUQ� 2QWDULR�� 'U�� 0XHOOHU� FRPSOHWHG� SRVWGRFWRUDO� IHOORZVKLSV� DW
0F0DVWHU�8QLYHUVLW\�DQG�WKH�&LQFLQQDWL�&KLOGUHQȇV�+RVSLWDO�0HGLFDO�&HQWHU�

(]UD�+DXHUb LV�3URIHVVRU��HPHULWXV���'HSDUWPHQW�RI�&LYLO�(QJLQHHULQJ��8QLYHUVLW\�RI�7RURQWR��$FWLYH�LQ�URDG
VDIHW\�UHVHDUFK�DQG�FRQVXOWLQJ�VLQFH�������$XWKRU�RI�PRUH�WKDQ�����VFLHQWLILF�SDSHUV��5HFLSLHQW�RI�5��&UXP
$ZDUG��8�6��1DWLRQDO�$FDGHPLHV�RI�6FLHQFHV�DQG�(QJLQHHULQJ� �������DQG� Δ7(�7UDQVSRUWDWLRQ�6DIHW\�$ZDUG
��������'LUHFWRU��7UDQVSRUWDWLRQ�6DIHW\�&RXQFLO�� ΔQVWLWXWH�RI�7UDQVSRUWDWLRQ�(QJLQHHUV�������������0HPEHU
���� 6DIHW\� 5HYLHZ� �������� &RRUGLQDWRU� RI� �6DIHW\� 5HVHDUFK� *URXS� 2QWDULR�� ������� ������9LFH� 3UHVLGHQW�
&DQDGLDQ�$VVRFLDWLRQ�RI�5RDG�6DIHW\�3URIHVVLRQDOV� �������������3UHVLGHQW��&DQDGLDQ�$VVRFLDWLRQ�RI�5RDG
6DIHW\� 3URIHVVLRQDOV� ������������� 0HPEHU�� $GYLVRU\� %RDUG�� ΔQWHUQDWLRQDO� $VVRFLDWLRQ� RI� 7UDIILF� 6DIHW\
6FLHQFHV�� -DSDQ�� �������� 0HPEHU�� ΔQWHUQDWLRQDO� &RPPLWWHH� RI� 6\PSRVLD� RQ� 7UDIILF� DQG� 7UDQVSRUWDWLRQ
7KHRU\� ������ ��� &RQYHQHU� ������������� $VVRFLDWH� (GLWRU� RI� �$FFLGHQW� $QDO\VLV� 	� 3UHYHQWLRQ� ������������
&KDLUPDQ�� &RPPLWWHH� RQ� 0HWKRGRORJ\� IRU� (YDOXDWLQJ� +LJKZD\� ΔPSURYHPHQWV�� 7UDQVSRUWDWLRQ� 5HVHDUFK
%RDUG�������������&KDLUPDQ��������������0HPEHU��&RPPLWWHH�WR�6WXG\�*HRPHWULF�'HVLJQ�6WDQGDUGV��8�6�
1DWLRQDO�5HVHDUFK�&RXQFLO�������������

*/2%$/�52$'�6$)(7<*/2%$/�52$'�6$)(7<*/2%$/�52$'�6$)(7<���
'Ζ$/2*8(6'Ζ$/2*8(6'Ζ$/2*8(6

ΖQWHUQDWLRQDO�([SHUWV�RQ�WKH�6WDWH�RI�2XU�.QRZOHGJHΖQWHUQDWLRQDO�([SHUWV�RQ�WKH�6WDWH�RI�2XU�.QRZOHGJHΖQWHUQDWLRQDO�([SHUWV�RQ�WKH�6WDWH�RI�2XU�.QRZOHGJH



0DULH�+DVVHOEHUJ� LV� SURIHVVRU� LQ� SXEOLF� KHDOWK� HSLGHPLRORJ\� DQG� KHDG� RI� WKH� 'HSDUWPHQW� RI� *OREDO� 3XEOLF
+HDOWK��.DUROLQVND�ΔQVWLWXWHW��6KH�KDV�ORQJ�WHUP�H[SHULHQFH�RI�LQMXU\�HSLGHPLRORJ\�DQG�SUHYHQWLRQ�VWXGLHV�ERWK�LQ
KLJK�LQFRPH� FRXQWULHV� DQG� LQ� ORZ�� DQG� PLGGOH�LQFRPH� FRXQWULHV�� 6KH� FRRUGLQDWHV� HSLGHPLRORJLFDO� VWXGLHV� RI
URDG�WUDIILF� LQMXULHV�DQG�VWXGLHV�RQ�KHDOWK�UHODWHG�FRQVHTXHQFHV�RI� LQMXULHV��6KH�KDV�D�EDFNJURXQG�LQ�VRFLRORJ\
DQG� D� 3K'� LQ� VRFLDO� PHGLFLQH� DQG� LV� PHPEHU� RI� WKH� UHVHDUFK� JURXSΔ6$&�� ΔQMXULHVȇ� 6RFLDO� $HWLRORJ\� DQG
&RQVHTXHQFHV�DW�.DUROLQVND�ΔQVWLWXWHW�

0DWWHR�5L]]Lb LV� DW� WKH� 6ZHGLVK� 7UDQVSRUW� $GPLQLVWUDWLRQ� �67$���0DWWHR� KDV� b ORQJ� H[SHULHQFH� RI�ZRUNLQJ�ZLWK
WUDIILF�VDIHW\�UHODWHG�UHVHDUFK�DQG�DQDO\VLV��0DWWHR�UHSUHVHQWV�67$�LQ�WKH�6$)(5�PDQDJHPHQW�JURXS��VXSSRUWLQJ
6$)(5ȇV�ZRUN�WRZDUGV�WKH�RYHUDOO�DLP�WR�VXSSRUW�WKH�6ZHGLVK�9LVLRQ�=HUR��0DWWHR�FDPH�WR�6ZHGHQ�LQ������DV�DQ
H[FKDQJH�VWXGHQW�ZLWKLQ�WKH�(UDVPXV�SURJUDP��$IWHU�ILQDOLVLQJ�KLV�PDVWHUȇV�GHJUHH��KH�VWDUWHG�ZRUNLQJ�DW�WKH�67$
RQ�DFFLGHQW�DQDO\VLV��DFFLGHQW�LQYHVWLJDWLRQ��DFFLGHQW�DVVHVVPHQW�DQG�VDIHW\�DVVHVVPHQW��+H�VWDUWHG�KLV�GRFWRUDO
VWXGLHV�DW�0RQDVK�8QLYHUVLW\
V�$FFLGHQW�5HVHDUFK�&HQWUH��08$5&��LQ������EHIRUH�KH�VWDUWHG�DV�D�UHVHDUFKHU�DW
)RONVDP���&KDOPHUV�LQ�������0DWWHRȇV�GRFWRUDO�WKHVLV�ZDV�DERXW�WKH�LPSRUWDQFH�RI�$%6�EUDNLQJ�RQ�PRWRUF\FOHV�
)LQDOO\��KH�VWDUWHG�DJDLQ�DW�WKH�6ZHGLVK�7UDQVSRUW�$GPLQLVWUDWLRQ�LQ�������ZKHUH�KH�ZRUNV�DV�DQ�DQDO\VW�

-DNH�2OLYLHU� LV� 3URIHVVRU� DQG� +HDG� RI� WKH� 'HSDUWPHQW� RI� 6WDWLVWLFV� ZLWKLQ� WKH� 6FKRRO� RI� 0DWKHPDWLFV� DQG
6WDWLVWLFV�DW�816:�6\GQH\��+H�LV�DOVR�WKH�'HSXW\�'LUHFWRU�RI�WKH�7UDQVSRUW�DQG�5RDG�6DIHW\�5HVHDUFK�&HQWUH��+H
LV�DQ�$FFUHGLWHG�6WDWLVWLFLDQ�E\�WKH�6WDWLVWLFDO�6RFLHW\�RI�$XVWUDOLD��D�SDVW�SUHVLGHQW�RI�WKH�16:�%UDQFK��DQG�SDVW
FKDLU�RI�WKH�%LRVWDWLVWLFV�6HFWLRQ��+H�VHUYHV�RQ�WKH�HGLWRULDO�ERDUGV�RI�%0-�2SHQ��3/26�21(��DQG�WKH�-RXUQDO�RI
5RDG� 6DIHW\��+LV� UHVHDUFK� LQWHUHVWV� DUH� LQ� F\FOLQJ� DQG�SHGHVWULDQ� VDIHW\��PHWKRGV� IRU� HYDOXDWLQJ�SXEOLF� KHDOWK
LQWHUYHQWLRQV�� DQG� GHYHORSLQJ� VWDWLVWLFDO� PHWKRGV� IRU� UHJUHVVLRQ� WR� WKH� PHDQ� DQG� SRSXODWLRQ� DWWULEXWDEOH
IUDFWLRQV�� 3URI� 2OLYLHU� KDV� LQIRUPHG� SXEOLF� KHDOWK� SROLF\� WKURXJK� H[SHUW� WHVWLPRQ\� WR� VWDWH� DQG� IHGHUDO
JRYHUQPHQWV��DQG�KH�KDV�SURYLGHG�KLV�VWDWLVWLFDO�H[SHUWLVH�WR�WKH�PHGLD�RQ�QXPHURXV�RFFDVLRQV�LQFOXGLQJ�KRZ
XQOLNHO\�LW�LV�WR�ZLQ�WKH�ORWWHU\�

0DULD�6HJXL�*RPH]�0'��03+��06F��6F'�LV�D�SK\VLFLDQ�DQG�GRFWRU�LQ�SXEOLF�KHDOWK�ZKR�WUDLQHG�DW�WKH�8QLYHUVLW\
RI�%DUFHORQD��6SDLQ��DQG�+DUYDUG�8QLYHUVLW\��86$��b�)ROORZLQJ�DFDGHPLF�DSSRLQWPHQWV�DW�-RKQV�+RSNLQV�8QLYHUVLW\
�86$��� 8QLYHUVLW\� RI� 9LUJLQLD� 0HGLFDO� 6FKRRO� �86$��� DQG� 8QLYHUVLW\� RI� 1DYDUUD� �6SDLQ�� VKH� EHFDPH� D� WHQXUHG
SURIHVVRU� LQ�SUHYHQWLYH�PHGLFLQH�DQG�SXEOLF�KHDOWK�b �'U��6HJXL�*RPH]
V�UHVHDUFK�IRFXVHV�RQ�WKH�SUHYHQWLRQ�RI
LQMXULHV��PRVWO\�URDG�WUDIILF�FUDVKHV��6KH�FRQGXFWHG�KHU�UHVHDUFK�DW�+DUYDUG�8QLYHUVLW\��-RKQV�+RSNLQV�8QLYHUVLW\
DQG�8QLYHUVLGDG�GH�1DYDUUD�ZKHUH�VKH�HVWDEOLVKHG�WKH�(XURSHDQ�&HQWHU�IRU�ΔQMXU\�3UHYHQWLRQ��ZKLFK�EHFDPH�D
:+2�FROODERUDWLQJ�&HQWHU��6KH�KDV�DXWKRUHG�RQH�KXQGUHG�VFLHQWLILF�SDSHUV��VHYHUDO�ERRNV�DQG�ERRN�FKDSWHUV��ΔQ
������'U��6HJXL�*RPH]�ZDV�DSSRLQWHG�DV�*HQHUDO�'LUHFWRU�IRU�3XEOLF�+HDOWK��'UXJ�'HSHQGHQFLHV�DQG�&RQVXPHU
$IIDLUV�XQGHU� WKH�5HJLRQDO�0LQLVWHU�RI�+HDOWK�RI�&DVWLOOH�/D�0DQFKD� �6SDLQ��DQG� LQ������VKH�ZDV�DSSRLQWHG�DV
*HQHUDO� 'LUHFWRU� IRU� 7UDIILF� IRU� 6SDLQ� XQGHU� WKH� 0LQLVWU\� RI� ΔQWHULRU� ZKHUH� VKH� VXSHUYLVHG� D� EXGJHW� RI
DSSUR[LPDWHO\�����PLOOLRQ�HXURV�\HDUO\�bbb�8QGHU�KHU�GLUHFWRUVKLS�URDG�IDWDOLWLHV�ZHUH�UHGXFHG�E\�����LQ�6SDLQ�b
6LQFH������VKH�VHUYHV�DV�URDG�VDIHW\�FRQVXOWDQW� IRU� WKH�)HGHUDWLRQ� ΔQWHUQDWLRQDO�GH� O
�$XWRPRELOH� �)Δ$��DQG� LWV
+LJK�/HYHO�3DQHO�

5XQH�(OYLN� �ERUQ�������ZDV�HGXFDWHG�DV�D�SROLWLFDO�VFLHQWLVW�DW� WKH�8QLYHUVLW\�RI�2VOR��+H�KDV�ZRUNHG�DV�URDG
VDIHW\� UHVHDUFKHU�DW� WKH� ΔQVWLWXWH�RI� 7UDQVSRUW�(FRQRPLFV� VLQFH�������+H�REWDLQHG�GRFWRUDO�GHJUHHV� IURP� WKH
8QLYHUVLW\�RI�2VOR�LQ������DQG������DQG�IURP�$DOERUJ�8QLYHUVLW\�LQ�'HQPDUN�LQ�������+H�ZDV�DVVRFLDWH�HGLWRU�RI
$FFLGHQW�$QDO\VLV�DQG�3UHYHQWLRQ� IURP������WR������DQG�HGLWRU�LQ�FKLHI� �WRJHWKHU�ZLWK�.DUO�.LP�� IURP������WR
������+H�KDV�SDUWLFLSDWHG�LQ�PDQ\�UHVHDUFK�SURMHFWV�IXQGHG�E\�WKH�(XURSHDQ�&RPPLVVLRQ��DQG�EHHQ�D�PHPEHU
RI�7UDQVSRUWDWLRQ�5HVHDUFK�%RDUG�FRPPLWWHH�RQ�VDIHW\�GDWD��DQDO\VLV�DQG�HYDOXDWLRQ��+H�LV�WKH�DXWKRU�RI�DERXW
����SDSHUV�LQ�VFLHQWLILF�MRXUQDOV�DQG�PDQ\�UHVHDUFK�UHSRUWV�

ΖDQ�5REHUWV�LV�3URIHVVRU�RI�(SLGHPLRORJ\�DW�WKH�/RQGRQ�6FKRRO�RI�+\JLHQH�	�7URSLFDO�0HGLFLQH��+H�WUDLQHG�DV�D
SDHGLDWULFLDQ� LQ� WKH� 8.� DQG� WKHQ� LQ� HSLGHPLRORJ\� DW� WKH� 8QLYHUVLW\� RI� $XFNODQG�� 1HZ� =HDODQG� DQG� 0F*LOO
8QLYHUVLW\��&DQDGD��+H�LV�D�FOLQLFDO�DFDGHPLF�ZKR�ZRUNV�FROODERUDWLYHO\�ZLWK�KHDOWK�SURIHVVLRQDOV�ZRUOG�ZLGH�WR
FRQGXFW�ODUJH�PXOWL�FHQWUH�FOLQLFDO�WULDOV�DLPHG�DW�LPSURYLQJ�SDWLHQW�RXWFRPHV�LQ�OLIH�WKUHDWHQLQJ�HPHUJHQFLHV�
+H�ZRUNV�ZLWK�RWKHUV� WR�EXLOG� JOREDO� UHVHDUFK�SDUWQHUVKLSV� WR� DQVZHU�TXHVWLRQV� WRJHWKHU� WKDW� FRXOG�QRW�EH
DQVZHUHG�E\�DQ\RQH�ZRUNLQJ�DORQH��+H�KDV�SOD\HG�OHDG�UROHV�LQ�VHYHUDO� ODUJH�WULDOV� LQFOXGLQJ�WKH�&5$6+�WULDOV
DQG�WKH�:RPDQ�WULDO�

+LOGD�0DU¯D�*µPH]�LV�D�VHQLRU�ΔQWHUQDWLRQDO�5RDG�6DIHW\�&RQVXOWDQW��:RUOG�%DQN��SULYDWH�FRPSDQLHV��DQG
1*2V��� 'LUHFWRU� RI� WKH� 1DWLRQDO� RI� WKH� &RORPELDQ� 1DWLRQDO� 5RDG� VDIHW\� $JHQF\�� /HDGHU� RI� &$)vV�� WKH
GHYHORSPHQW� EDQN� RI� /DWLQ� $PHULFD�� URDG� VDIHW\� VWUDWHJ\�� DXWKRU� RI� WKH� Ȋ5RDG� 6DIHW\� *XLGHOLQHV� IRU
'HYHORSPHQW�%DQNVȋ��$V�DQ�RIILFLDO�RI�WKH�Δ'%��IRUPXODWHG�ZLWK�WKH�6SDQLVK�5RDG�$VVRFLDWLRQ�WKH��ΔQLWLDWLYH
IRU�5RDG�6DIHW\�LQ�/DWLQ�$PHULFD�DQG�WKH�&DULEEHDQ��'LDJQRVLV��*XLGH�DQG�3LORW�3URMHFWV���DZDUGHG�ZLWK�WKH
Δ5)�*OREDO�5RDG�$FKLHYHPHQW�$ZDUG��*5$$�������LQ�LWV�FDWHJRU\��5RDG�6DIHW\���6KH�KDV�D�3K'�LQ�5RDGV�DQG
3RUWV�IURP�WKH�3RO\WHFKQLF�8QLYHUVLW\�



'LQHVK�0RKDQ� LV�+RQRUDU\�3URIHVVRU�RI�%LRPHFKDQLFV� DQG� 7UDQVSRUWDWLRQ�6DIHW\� DW� WKH� 7UDQVSRUWDWLRQ�5HVHDUFK
DQG� ΔQMXU\� 3UHYHQWLRQ� 3URJUDP�DW� WKH� ΔQGLDQ� ΔQVWLWXWH� RI� 7HFKQRORJ\�'HOKL��+H� REWDLQHG�KLV� 3K�'�� LQ� %LRHQJLQHULQJ
IURP�WKH�8QLYHUVLW\�RI�0LFKLJDQ��$QQ�$UERU��DQG�KDV�ZRUNHG�DW�WKH�ΔQVXUDQFH�ΔQVWLWXWH�IRU�+LJKZD\�6DIHW\��:DVKLQJWRQ�
'&��DQG�WKH�8QLYHUVLW\�RI�0LFKLJDQ�7UDQVSRUWDWLRQ�5HVHDUFK�ΔQVWLWXWH��+LV�UHVHDUFK�LQFOXGHV�WUDQVSRUWDWLRQ�UHVHDUFK
�VDIHW\� DQG� SROOXWLRQ��� KXPDQ� WROHUDQFH� ELRPHFKDQLFV� DQG� URDG� VDIHW\�� 'LQHVK� LV� WKH�'LUHFWRU� RI� WKH� ΔQGHSHQGHQW
&RXQFLO�IRU�5RDG�6DIHW\�ΔQWHUQDWLRQDO��Δ&R56Δ��

*HHWDP�7LZDUL�LV�$VVRFLDWH�)DFXOW\�DW�7UDQVSRUWDWLRQ�5HVHDUFK�DQG�ΔQMXU\�3UHYHQWLRQ�3URJUDPPH��75Δ33��DW�ΔΔ7
'HOKL� DQG�0R8'�&KDLU�3URIHVVRU� IRU� 7UDQVSRUW�3ODQQLQJ�DW� WKH�'HSDUWPHQW�RI�&LYLO� (QJLQHHULQJ�� ΔΔ7�'HOKL�� 6KH
UHFHLYHG�WKH�GHJUHH�RI�'RFWRU�RI�7HFKQRORJ\�KRQRULVFDXVD�IURP�&KDOPHUV�8QLYHUVLW\�RI�7HFKQRORJ\��6ZHGHQ�LQ
����� DQG� ZDV� $GOHUEUHWVND� *XHVW� 3URIHVVRU� IRU� VXVWDLQDEOH� XUEDQ� WUDQVSRUW� DW� WKH� &KDOPHUV� 8QLYHUVLW\� RI
7HFKQRORJ\��6ZHGHQ�����Ȃ������6KH�KDV�EHHQ�ZRUNLQJ�LQ�WKH�DUHD�RI�WUDIILF�DQG�WUDQVSRUW�SODQQLQJ�IRFXVLQJ�RQ
SHGHVWULDQV��ELF\FOHV�DQG�EXV�V\VWHPV��6KH�DQG�KHU�UHVHDUFK�JURXS�KDYH�FRQWULEXWHG�WR�HQKDQFHG�NQRZOHGJH�RQ
XUEDQ� WUDIILF�SDWWHUQV�RI� YDULRXV� YHKLFOHV��SXEOLF�KHDOWK�HIIHFWV� LQ� WKH�XUEDQ�HQYLURQPHQW�DQG� WKH� UHODWLRQVKLS
EHWZHHQ�WKH�PXQLFLSDO�LQIUDVWUXFWXUH�DQG�WUDIILF�VDIHW\��7KHLU�UHVHDUFK�KDV�OHG�WR�FRQFUHWH�PHDVXUHV��VXFK�DV�WKH
LQWURGXFWLRQ�RI�D�%XV�5DSLG�7UDQVLW�6\VWHPV� LQ�'HOKL��DQG�JXLGHOLQHV� IRU� WKH�GHVLJQ�RI�KLJKZD\V�DQG�VWUHHWV� LQ
XUEDQ� HQYLURQPHQWV�� 7LZDUL� KDV� ZULWWHQ�� HGLWHG� DQG� FRQWULEXWHG� WR� YDULRXV� ERRNV� LQ� WKH� ILHOG� RI� XUEDQ
WUDQVSRUWDWLRQ� V\VWHPV�� URDG� VDIHW\� DQG� LQMXU\� SUHYHQWLRQ�b 7KHVH� LQFOXGH� 7KH� :D\� )RUZDUG� �� 7UDQVSRUWDWLRQ
3ODQQLQJ�$QG�5RDG�6DIHW\�ΔQMXU\�3UHYHQWLRQ�DQG�&RQWURO��8UEDQ� WUDQVSRUW� IRU� JURZLQJ� FLWLHV��KLJK� FDSDFLW\�EXV
V\VWHP��5RDG�7UDIILF� ΔQMXU\�3UHYHQWLRQ��7UDLQLQJ�0DQXDO��DQG�7UDQVSRUW�3ODQQLQJ�	�7UDIILF�VDIHW\��0DNLQJ�&LWLHV�
5RDGV	�9HKLFOHV�6DIHU�6KH�LV�HGLWRU�LQ�FKLHI�RI�ΔQWHUQDWLRQDO�-RXUQDO�RI�ΔQMXU\�&RQWURO�DQG�6DIHW\�3URPRWLRQ�

+HUPDQQ�.QRIODFKHU� LV� 3URIHVVRU� (PHULWXV�� ΔQVWLWXWH� IRU� 7UDIILF� 3ODQQLQJ� DQG� 7UDIILF� (QJLQHHULQJ� 78�� :LHQ�
6LQFH������KH�KDV�EHHQ�LQYROYHG�LQ�3UDFWLFDO�:RUN�LQ�&LYLO�(QJLQHHULQJ��7UDQVSRUW�3ODQQLQJ��7UDIILF�6DIHW\��8UEDQ
3ODQQLQJ�� +LV� ILHOGV� RI� UHVHDUFK� DUH�� 'HVLJQ� RI� WUDQVSRUW� HOHPHQWV�� XVHU� EHKDYLRU�� 7UDIILF�LQIUDVWUXFWXUH� DQG
PRELOLW\��6XVWDLQDEOH�GHYHORSPHQW�RI�FLWLHV�DQG�PRELOLW\��7UDIILF�VDIHW\��(QHUJ\�FRQVXPSWLRQ��(QYLURQPHQW��%DVLF
LQWHUGLVFLSOLQDU\� UHVHDUFK�� 6LQFH� �����KH� KDV� SXEOLVKHG� �� ERRNV��PRUH� WKDQ� ���� VFLHQWLILF� SXEOLFDWLRQV��PRUH
WKDQ� ���� UHVHDUFK� DQG� 3ODQQLQJ� SURMHFWV�� OHFWXUHV� LQ� WKH� ILHOG� RI� WUDQVSRUW� SODQQLQJ� DQG� WUDIILF� HQJLQHHULQJ
ZRUOGZLGH� �86$�� (XURSH�� $VLD�� $XVWUDOLD�� +H� KDV�PRUH� WKDQ� ���� UHDOL]HG� SURMHFWV� IRU� FLWLHV�� UHJLRQV�� QDWLRQDO
WUDQVSRUW�SROLF\�PHDVXUHV��$GYLVHU�WR�0LQLVWHUV��0DMRUV�(8�5HVHDUFK��:+2��2(&'�HWF�

.DYL�%KDOOD�LV�DQ�DVVLVWDQW�SURIHVVRU�LQ�WKH�'HSDUWPHQW�RI�3XEOLF�+HDOWK�6FLHQFHV��%LRORJLFDO�6FLHQFHV�'LYLVLRQ�
DQG� DIILOLDWHG� IDFXOW\� RI� WKH� +DUULV� 6FKRRO� RI� 3XEOLF� 3ROLF\� DW� WKH� 8QLYHUVLW\� RI� &KLFDJR�� +LV� UHVHDUFK� DLPV� WR
GHYHORS�WUDQVSRUW�V\VWHPV�WKDW�DUH�VDIH��VXVWDLQDEOH�DQG�HTXLWDEOH��ZLWK�D�FHQWUDO�IRFXV�RQ�URDG�VDIHW\� LQ� ORZ�
DQG��PLGGOH�LQFRPH�FRXQWULHV��+LV�UHFHQW�ZRUN�KDV�IRFXVHG�RQ�WKH�GHYHORSPHQW�RI�DQDO\WLFDO�WRROV�IRU�LPSURYLQJ
HVWLPDWHV�RI�WKH�LQFLGHQFH�RI� LQMXULHV� LQ� LQIRUPDWLRQ�SRRU�VHWWLQJV�XVLQJ�DYDLODEOH�GDWD�VRXUFHV��.DYL�FR�OHG�WKH
LQMXU\� H[SHUW� JURXS� RI� WKH� ����� *OREDO� %XUGHQ� RI� 'LVHDVH� 3URMHFW�� +H� LV� IRUPDOO\� WUDLQHG� DV� D� PHFKDQLFDO
HQJLQHHU�DQG�KLV�3K'��&RUQHOO��������WKHVLV�UHVHDUFK�IRFXVHG�RQ�WKH�PHFKDQLFV�RI�PDWHULDO�IDLOXUH��ZKLFK�KH�ODWHU
DSSOLHG� WR� WKH� VWXG\� RI� LQMXU\� ELRPHFKDQLFV� DQG� YHKLFOH� FUDVKZRUWKLQHVV�� .DYL� LV� WKH� FRQYHQHU� RI� WKH
ΔQGHSHQGHQW�&RXQFLO�IRU�5RDG�6DIHW\�ΔQWHUQDWLRQDO��Δ&R56Δ��

$QGU«V� 9LOODYHFHVb LV� D� SK\VLFLDQ�� HSLGHPLRORJLVW� ZLWK� RYHU� ��� \HDUV� RI� H[SHULHQFH� LQ� LQMXU\� DQG� YLROHQFH
SUHYHQWLRQ�UHVHDUFK��+H�ZRUNV�DW�WKH�1DWLRQDO�ΔQMXU\�3UHYHQWLRQ�DQG�&RQWURO�&HQWHU��1&Δ3&��RI�WKH�8�6��&HQWHUV
IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ� �&'&��� 7KHUH� KH� LV� D� VHQLRU� UHVHDUFKHU� LQ� FKDUJH� RI� VXUYH\V� RQ� YLROHQFH
DJDLQVW� FKLOGUHQ� DQG� DGROHVFHQWV� LQ� /DWLQ� $PHULFD�� +H� REWDLQHG� KLV�PHGLFDO� GHJUHH� IURP� WKH�8QLYHUVLGDG� GHO
%RVTXH�LQ�%RJRW£��&RORPELD���������D�PDVWHU
V�GHJUHH�LQ�SXEOLF�KHDOWK�IURP�WKH�5ROOLQV�6FKRRO�RI�3XEOLF�+HDOWK�
(PRU\�8QLYHUVLW\��$WODQWD��*$���������DQG�D�3K'�LQ�HSLGHPLRORJ\�IURP�WKH�8QLYHUVLW\�RI�:DVKLQJWRQ��6HDWWOH��:$
��������+H�KDV�ZRUNHG�DW�WKH�:RUOG�%DQN��WKH�5$1'�&RUSRUDWLRQ��WKH�8QLYHUVLW\�RI�1RUWK�&DUROLQD��&KDSHO�+LOO��
*HQHYD� &DQWRQDO� +RVSLWDO� �6ZLW]HUODQG�� DQG� WKH� :RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2��� +LV� ZRUN� KDV� LQFOXGHG
HYDOXDWLRQV�RI�SROLFLHV�IRU�WKH�SUHYHQWLRQ�RI�YLROHQFH��DV�ZHOO�DV�LQWHUYHQWLRQV�LQ�URDG�VDIHW\��+H�KDV�DOVR�VWXGLHG
WKH�LQIOXHQFH�RI�XUEDQ�LQIUDVWUXFWXUH�RQ�SHGHVWULDQ�WUDQVSRUW�LQMXULHV��+H�KDV�SXEOLVKHG�VHYHUDO�PDQXVFULSWV�DQG
ERRN�FKDSWHUV�RQ�YLROHQFH�DQG�LQMXU\�SUHYHQWLRQ�

ΖQWHUORFXWRUV



0DUN�6WHYHQVRQ� LV�DQ�HSLGHPLRORJLVW�DQG�3URIHVVRU�RI�8UEDQ�7UDQVSRUW�DQG�3XEOLF�+HDOWK�DW� WKH�8QLYHUVLW\�RI
0HOERXUQH��+H�LV�D�1DWLRQDO�+HDOWK�DQG�0HGLFDO�5HVHDUFK�&RXQFLO��$XVWUDOLD��)HOORZ��DQ�+RQRUDU\�3URIHVVRU�LQ�WKH
3HNLQJ� 8QLYHUVLW\� +HDOWK� 6FLHQFH� &HQWUH�� &KLQDDQG� DQ� DGYLVRU� IRU� LQMXU\� WR� WKH� 'LUHFWRU� *HQHUDO� RI� WKH�:RUOG
+HDOWK� 2UJDQLVDWLRQ�� 3URI� 6WHYHQVRQ� KDV� ZRUNHG� RQ� QXPHURXV� QDWLRQDO� DQG� LQWHUQDWLRQDO� SURMHFWV� WKDW� KDYH
GLUHFWO\� LQIOXHQFHG� WUDQVSRUW� SROLF\� DQG� ZRUNHG� ZLWK� ERWK� )HGHUDO� DQG� 6WDWH� *RYHUQPHQWV� LQ� $XVWUDOLD� DQG
LQWHUQDWLRQDOO\��+H�KDV�OHG�PDQ\�UHVHDUFK�JURXSV�DQG�LV�LQWHUQDWLRQDOO\�UHFRJQL]HG�LQ�WKH�ILHOG�RI�WUDQVSRUW�VDIHW\
DQG�SXEOLF�KHDOWK��3URI�6WHYHQVRQ�LV�WKH�GLUHFWRU�RI�WKH�7UDQVSRUW�+HDOWK�DQG�8UEDQ�'HVLJQ�5HVHDUFK�/DE�DW�WKH
8QLYHUVLW\�RI�0HOERXUQH�FRPSULVLQJ�D�FURVV�GLVFLSOLQDU\� UHVHDUFK� WHDP�H[SORULQJ�KRZ�WKH�HIIHFWV�RI�XUEDQ� IRUP
DQG�WUDQVSRUWDWLRQ�LQIOXHQFH�WKH�KHDOWK�RI�UHVLGHQWV�LQ�FLWLHV�

0DWKHZ�9DUJKHVH�LV�WKH�+HDG�RI�WKH�'HSDUWPHQW�RI�2UWKRSDHGLF�6XUJHU\�DQG�WKH�IRUPHU�'LUHFWRU�RI�6W�6WHSKHQ
vV� +RVSLWDO�� 'HOKL�� +H� LV� SRVW�JUDGXDWH� LQ� RUWKRSDHGLF� VXUJHU\� IURP� WKH� 0DXODQD� $]DG� 0HGLFDO� &ROOHJH�� 'HOKL
8QLYHUVLW\��+H�VSHFLDOL]HV�LQ�WUDXPD�FDUH�ZLWK�SDUWLFXODU�HPSKDVLV�RQ�UHFRQVWUXFWLYH�VXUJHU\�IRU�FRPSOH[�WUDXPD
WR�WKH�PXVFXOR�VNHOHWDO�V\VWHP�DQG�LQ�SUH�KRVSLWDO�FDUH�IRU�WUDXPD�SDWLHQWV��+H�LV�WKH�FKDLU�RI�WKH�3URMHFW�5HYLHZ
&RPPLWWHH�RQ�7UDXPD�&DUH� IRU� WKH� ΔQGLDQ�&RXQFLO� IRU�0HGLFDO�5HVHDUFK�DQG�PHPEHU��7HFKQLFDO�&RPPLWWHH�RQ
7UDXPD�DQG�(PHUJHQF\�&DUH�6HUYLFHV��7(&6��DW�WKH�:+2��*HQHYD�

0RKDPHG�6HHGDW� LV� D� SURIHVVRU� LQ� WKH� 8QLYHUVLW\� RI� 6RXWK� $IULFDȇV� �81Δ6$�� &ROOHJH� IRU� +XPDQ� 6FLHQFHV�� DQG
+HDG� RI� WKH�81Δ6$� ΔQVWLWXWH� IRU� 6RFLDO� DQG�+HDOWK� 6FLHQFHV�� +H� LV� FXUUHQWO\� UHVHDUFKLQJ� WKH� VRFLDO� DQDWRP\� RI
�QRQ��YLROHQW�SXEOLF�SURWHVWV�� WKH�SV\FKRSROLWLFV�XQGHUO\LQJ� ODUJH� VFDOH�GHPRFUDWLVDWLRQ� LQLWLDWLYHV�DQG� WKH� VRFLDO
GHWHUPLQDQWV� RI� FRPPXQLW\�� EDVHG� VDIHW\� DQG� SHDFH� SURPRWLRQ�� 0RKDPHG� ZULWHV� RQ� WKH� VRFLDO�LQWHOOHFWXDO
KLVWRULHV� RI� FRPPXQLW\� HQJDJHG� VRFLDO� MXVWLFH� SURJUDPV� DQG� OLEHUDWRU\� WKRXJKW� LQ� SV\FKRORJ\� DQG� FRJQDWH
GLVFLSOLQHV��0RKDPHG�VHUYHV�RQ�WKH�HGLWRULDO�ERDUGV�RI�VHYHUDO�LQWHUQDWLRQDO�MRXUQDOV��LV�FR�HGLWRU�RI�WKH�6SULQJHU
&RPPXQLW\�3V\FKRORJ\�%RRN�6HULHV�DQG�DQ�DFWLRQ�DVVRFLDWH�HGLWRU�RI�WKH�-RXUQDO�RI�&RPPXQLW\�3V\FKRORJ\�

7RQ\� %OLVVb LV� DQ� +RQRUDU\� 6HQLRU� )HOORZ� DW� WKH� 7UDQVSRUW�� +HDOWK� DQG� 8UEDQ� 'HVLJQ� 5HVHDUFK� /DE�� DW� WKH
8QLYHUVLW\� RI� 0HOERXUQH�� $XVWUDOLD�� +H� LV� DOVR� D� 'LUHFWRU� RI� 5RDG� 6DIHW\� 0DQDJHPHQW� /LPLWHG�� D� 1HZ� =HDODQG
EDVHG�URDG�VDIHW\�FRQVXOWDQF\��ΔQ������KH�WRRN�XS�WKH�SRVLWLRQ�RI�/HDG�5RDG�6DIHW\�6SHFLDOLVW�ZLWK�WKH�:RUOG�%DQN
ZKHUH�KLV�ZRUN�FRQFHUQHG�WKH�GHYHORSPHQW�RI�PXOWL�VHFWRUDO�VWUDWHJLHV�WR�LPSURYH�URDG�VDIHW\�UHVXOWV�LQ�ORZ�DQG
PLGGOH��LQFRPH�FRXQWULHV��ZRUNLQJ�ZLWK�%DQN�VHFWRU�WHDPV�DQG�JOREDO��UHJLRQDO��FRXQWU\�DQG�LQGXVWU\�SDUWQHUV��+H
DOVR�OHG�WKH�FUHDWLRQ�DQG�HVWDEOLVKPHQW�RI�WKH�*OREDO�5RDG�6DIHW\�)DFLOLW\��GHVLJQHG�WR�IXQG�JOREDO��UHJLRQDO�DQG
FRXQWU\� FDSDFLW\� EXLOGLQJ� LQLWLDWLYHV�� 3ULRU� WR� WKLV� 7RQ\� KHOG� WKH� SRVLWLRQ� RI�*HQHUDO�0DQDJHU�� 6WUDWHJ\�'LYLVLRQ�
/DQG� 7UDQVSRUW� 6DIHW\� $XWKRULW\�� 1HZ� =HDODQG� ZKHUH� KH� KHOSHG� OHDG� WKH� VXFFHVVIXO� LPSOHPHQWDWLRQ� RI� WKH
1DWLRQDO�5RDG�6DIHW\�3ODQ������Ȃ������DQG�GLUHFWHG� WKH�GHVLJQ�DQG�SUHSDUDWLRQ�RI� WKH�RQJRLQJ�QDWLRQDO�5RDG
6DIHW\�6WUDWHJ\�WR������

4XRTXLQJ�+X�LV�3URIHVVRU�DQG�'HDQ�RI�;LDQJ\D�6FKRRO�RI�3XEOLF�+HDOWK��&HQWUDO�6RXWK�8QLYHUVLW\��+H�KROGV�3K�'�
LQ� (SLGHPLRORJ\� DQG� +HDOWK� 6WDWLVWLFV� IURP� &HQWUDO� 6RXWK� 8QLYHUVLW\� DQG� 0DVWHUȇV� GHJUHH� IURP� &HQWUDO� 6RXWK
8QLYHUVLW\�� &KLQD�� DQG�KDV� UHFHLYHG����� \HDUV� WUDLQLQJ�DW� -RKQ�+RSNLQV�%ORRPEHUJ�6FKRRO� RI� 3XEOLF�+HDOWK�b b+LV
UHVHDUFK� IRFXVHV�RQ� LQMXU\�HSLGHPLRORJ\�DQG�SROLF\� UHVHDUFK��*XRTLQJ�KDV�SXEOLVKHG�RYHU������SHHU�UHYLHZHG
DUWLFOHV� DQG� VHUYHV� DV� WKH� HGLWRULDO� PHPEHU� RI� WKUHH� LQWHUQDWLRQDO� DFDGHPLF� MRXUQDOV� �ΔQMXU\� 3UHYHQWLRQ�� ΔQMXU\
(SLGHPLRORJ\�� ΔQWHUQDWLRQDO� -RXUQDO� RI� 3XEOLF� +HDOWK�� DQG� IRXU� GRPHVWLF� DFDGHPLF� MRXUQDOV� �&KLQHVH� -RXUQDO� RI
3UHYHQWLYH�0HGLFLQH��ΔQMXU\�0HGLFLQH��&KLQHVH�MRXUQDO�RI�PRGHUQ�SHGLDWULFV��3UDFWLFDO�3UHYHQWLYH�0HGLFLQH��

0DU¯D�ΖVDEHO�*XWL«UUH]�0DUWLQH]�LV�D�6HQLRU�5HVHDUFKHU�RI�&Δ6$/9$�ΔQVWLWXWH��8QLYHUVLGDG�GHO�9DOOH�VLQFH�����
DQG�3URIHVVRU�RI�(SLGHPLRORJ\�DW�6FKRRO�RI�3XEOLF�+HDOWK�LQ�WKH�VDPH�XQLYHUVLW\��6KH�KDV�EHHQ�D�FRQVXOWDQW�IRU
QDWLRQDO�DQG�ORFDO�JRYHUQPHQWV�LQ�&RORPELD�DQG�LQWHUQDWLRQDOO\��DQG��LQWHUQDWLRQDO� LQVWLWXWLRQV�VXFK�DV�WKH�3DQ
$PHULFDQ�+HDOWK�2UJDQL]DWLRQ� �3$+2��� WKH� ΔQWHU�$PHULFDQ�'HYHORSPHQW�%DQN� �Δ$'%��� WKH�:RUOG�%DQN�DQG�7KH
8QLWHG� 1DWLRQV� 'HYHORSPHQW� 3URJUDP� �81'3��� DQG� 8QLWHG� 1DWLRQV� 2IILFH� RQ� 'UXJV� DQG� &ULPH� �812'&��� LQ
VWUDWHJLHV�WR�LGHQWLI\�DQG�SUHYHQW�H[WHUQDO�FDXVH�LQMXULHV��YLROHQFH��VXLFLGH�DQG�LQMXULHV�FDXVHG�E\�WUDIILF�HYHQWV�
6KH�LV�&KDLU�RI�WKH�6DIH�&RPPXQLWLHV�/DWLQ�$PHULFDQ�DQG�WKH�&DULEEHDQ�1HWZRUN�bb6KH�ZDV�JUDQWHG�WKH�&DUORV
6OLP�+HDOWK������$ZDUG�DV�KHDG�RI�RXWVWDQGLQJ�ΔQVWLWXWLRQ�IRU�WKH�GHYHORSPHQW�RI�PHWKRGRORJLHV�IRU�LQQRYDWLYH
SXEOLF� KHDOWK� VXUYHLOODQFH�� $OVR� UHFHLYHG� WKH� ΔQWHUQDWLRQDO� 5HFRJQLWLRQ� 'LVWLQJXLVKHG� &DUHHU� $ZDUG� 6DIH
&RPPXQLW\�IURP�:+2�&ROODERUDWLQJ�&HQWUH�IRU�&RPPXQLW\�6DIHW\�3URPRWLRQ��.DUROLQVND�ΔQVWLWXWH��RQ�EHKDOI�RI
WKH� ΔΔQWHUQDWLRQDO� 6DIH� &RPPXQLWLHV�6KH� KDV� EHHQ� DZDUGHG� WKH� 1DWLRQDO� 6FLHQWLILF� 0HULW� $ZDUG� ����� LQ� WKH
FDWHJRU\�RI�UHVHDUFK�H[FHOOHQFH�IRU�KHU�DFDGHPLF�DQG�UHVHDUFK�FDUHHU��DZDUGHG�E\�WKH�&RORPELDQ�$VVRFLDWLRQ
IRU�WKH�$GYDQFHPHQW�RI�6FLHQFH�6KH�ZDV�DZDUGHGb�DV�RQH�RI�IRXU�&RORPELDQ�LQFOXGHG�LQ�WKH�7RS�����LVW�RI�WKH
PRVW�LQIOXHQWLDO�SHRSOH�LQ�DUPHG�YLROHQFH�UHGXFWLRQ�LQ�WKH�ZRUOG�E\�7KH�$UPHG�9LROHQFH�5HGXFWLRQ�)RXQGDWLRQ�
�$2$9��
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ΖQGHSHQGHQW�&RXQFLO�IRU�5RDG�6DIHW\�ΖQWHUQDWLRQDO
�Ζ&R56Ζ�

ZZZ�LFRUVL�RUJ

9LVLRQ

7KH� LPSOHPHQWDWLRQ� RI� HIIHFWLYH� VWUDWHJLHV� IRU� WKH
SUHYHQWLRQ� RI� URDG� WUDIILF� GHDWKV� DQG� LQMXULHV� LV� D
JOREDO�KHDOWK�SULRULW\�DQG�FRQVLVWHQW�ZLWK�WKH�JRDO�RI
HQYLURQPHQWDO� VXVWDLQDELOLW\��:LWK� WKH�XOWLPDWH� JRDO
RI� HOLPLQDWLQJ� DOO� GHDWKV� DQG� GLVDELOLWLHV� UHODWHG� WR
PRELOLW\�� Δ&R56Δ� HQYLVLRQV� D� FRPSUHKHQVLYH� DQG
ULJRURXV� VFLHQWLILF� HYDOXDWLRQ� RI� DOO� PRELOLW\� UHODWHG
SROLFLHV� DQG� HQFRXUDJHV� SURPRWLRQ� RI� HYLGHQFH
EDVHG� VDIHW\� LQWHUYHQWLRQV��� .HHSLQJ� WKLV� YLVLRQ� LQ
PLQG� ZH� EHOLHYH� WKDW� URDG� VDIHW\� DQG� VXVWDLQDEOH
PRELOLW\�SROLFLHV�VKRXOG�EH�EDVHG�RQ�VRXQG�DQDO\VHV
RI� URDG� VDIHW\� GDWD� DQG� VFLHQWLILFDOO\� UREXVW
HYDOXDWLRQV� RI� URDG� VDIHW\� LQWHUYHQWLRQV�� Δ&R56Δ
UHFRJQL]HV� WKDW� WKH� ILHOG� RI� VDIHW\� LV� DQ� DUHD� WKDW
LQYROYHV� H[SHUWLVH� IURP� VHYHUDO� VHFWRUV� LQFOXGLQJ
WKRVH� IURP� WKH� HQJLQHHULQJ�� SODQQLQJ�� DUFKLWHFWXUH�
HSLGHPLRORJ\�� HFRQRPLFV�� VWDWLVWLFV�� PHGLFLQH�
HQYLURQPHQWDO�VFLHQFHV�DQG�WKH�VRFLDO�VFLHQFHV��7KH
&RXQFLO� ZLOO� WKHUHIRUH� GUDZ� IURP� WKH� H[SHULHQFH�
NQRZOHGJH�DQG�WKH�H[SHUWLVH�RI�H[SHUWV� IURP�PDQ\
RI� WKHVH� DUHDV�� VR� WKDW� UHFRPPHQGDWLRQV� IURP� WKH
&RXQFLO� DUH� EURDG� EDVHG� DQG� DUH� VRFLDOO\�
HFRQRPLFDOO\�DQG�VFLHQWLILFDOO\�DFFHSWDEOH��Δ&R56Δ�ZLOO
PDLQWDLQ�LWV�LQGHSHQGHQFH�E\�QRW�DFFHSWLQJ�IXQGLQJ
WKDW� FRXOG� LQ� DQ\� ZD\� FRPSURPLVH� WKH� LQWHJULW\� RI
WKH�RUJDQL]DWLRQ�RU�WKH�LQGLYLGXDO�PHPEHUV�

3URYLGH�UDSLG��LQGHSHQGHQW�DQG�HYLGHQFH�EDVHG
LQIRUPDWLRQ�RQ�URDG�VDIHW\�SROLF\�DQG�SUDFWLFH�WR�SROLF\
PDNHUV�DQG�WKH�SXEOLF�

6WUHQJWKHQ�WKH�FDSDFLW\�RI�VDIHW\�SURIHVVLRQDOV�DQG�SROLF\
PDNHUV�WR�XQGHUVWDQG�H[LVWLQJ�HYLGHQFH�DQG�XQGHUWDNH
QHZ�UHVHDUFK�

)DFLOLWDWH�FDSDFLW\�EXLOGLQJ�IRU�VDIHW\�SURIHVVLRQDOV�DQG
SROLF\�PDNHUV���LQ�WKH�ILHOG�RI�WUDQVSRUWDWLRQ�VDIHW\�

0LVVLRQ

([LVWLQJ� VFLHQWLILF� NQRZOHGJH� RQ� URDG� VDIHW\� FDQ� VDYH
WKRXVDQGV�RI�OLYHV�JOREDOO\��+RZHYHU��ODFN�RI�DZDUHQHVV�RI�WKLV
NQRZOHGJH� DQG� H[SHULHQFH� DPRQJ� SROLWLFLDQV�� SROLF\� PDNHUV�
1*2V��GHYHORSPHQW�DQG�GRQRU�DJHQFLHV�FDQ�OHDG�WR�DGRSWLRQ
RI�SUDFWLFHV�WKDW�DUH�QRW�RQO\�LQHIIHFWLYH�EXW�LQ�VRPH�LQVWDQFHV
FRXOG�OHDG�WR�DQ�LQFUHDVH�LQ�GHDWKV�DQG�LQMXULHV��Δ&R56Δ�KRSHV
WR�SURYLGH�GHFLVLRQ�PDNHUV�DQG�SUDFWLWLRQHUV�ZLWK�VFLHQWLILFDOO\
EDVHG� LQIRUPDWLRQ� DQG� DGYLFH� WRKHOS� VDYH� OLYHV� DQG� SUHYHQW
GLVDELOLWLHV�

7KHUH� LV� DQ� XUJHQW� QHHG� WR� HQVXUH� WKDW� WKH� URDG� VDIHW\
DFWLYLWLHV� RI� ORFDO�� QDWLRQDO�� DQG� LQWHUQDWLRQDO� LQVWLWXWLRQV
SULRULWL]H� WKH�PRVW� LPSRUWDQW� LVVXHV� WKDW� WKUHDWHQ� WKH� VDIHW\
DQG�ZHOOEHLQJ�RI�VRFLHW\��'HFLVLRQ�PDNHUV�QHHG�WR�EH�SURYLGHG
ZLWK�LQGHSHQGHQW�DQG�XQELDVHG�DGYLFH�RQ�ZKDW�LV�NQRZQ�IURP
GHFDGHV� RI� VDIHW\� UHVHDUFK�� DV� ZHOO� DV� JXLGDQFH� RQ� WKH
H[SHFWHG� HIIHFWV� RI� HPHUJLQJ� WHFKQRORJLHV� WKDW� FRXOG
SRWHQWLDOO\� EH� JDPH� FKDQJHUV�� :KHUHYHU� DQG� ZKHQHYHU
UHTXLUHG� Δ&R56Δ� KRSHV� WR� JHQHUDWH� VFLHQWLILF� HYLGHQFH� IRU
VDIHW\� LQ� WUDQVSRUWDWLRQ� WKURXJK� LQGHSHQGHQW� UHVHDUFK� DQG
UHYLHZV� FRQGXFWHG� E\� PHPEHUV� RQ� WKHLU� DVVRFLDWHV� RU
SDUWQHUV�� 7KH� ΔQGHSHQGHQW� &RXQFLO� IRU� 5RDG� 6DIHW\
ΔQWHUQDWLRQDO� LV� QRW�IRU� SURILW� RUJDQL]DWLRQ� WKDW� SURYLGHV
LQGHSHQGHQW�DXWKRULWDWLYH�DGYLFH�RQ�JOREDO�URDGVDIHW\�SROLFLHV
E\� URDG� VDIHW\� VFLHQWLVWV� WKDW� KDYH� QR� ILQDQFLDO� FRQIOLFWV� RI
LQWHUHVW��

ΔQ�6XPPDU\�Δ&R56Δ�DLPV�WR�

y
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ΖQVWLWXWH�RI�5HVHDUFK�DQG�'HYHORSPHQW�LQ�3UHYHQWLRQ�RI�9LROHQFH�DQG
SURPRWLRQ�RI�6RFLDO�/LYLQJ���&Ζ6$/9$

KWWS���FLVDOYD�XQLYDOOH�HGX�FR�

&Ζ6$/9$�ΔQVWLWXWH�LV�D�UHVHDUFK�LQVWLWXWH�DWWDFKHG�WR�WKH�)DFXOW\�RI�+HDOWK�RI�WKH�8QLYHUVLGDG�GHO�9DOOH�
ΔW�ZDV�FUHDWHG�LQ�������LQ�RUGHU�WR�GHVLJQ��H[HFXWH�DQG�HYDOXDWH�SURJUDPV��SURMHFWV�DQG
PHWKRGRORJLHV�WKDW�FRQWULEXWH�WR�WKH�SUHYHQWLRQ�RI�YLROHQFH�DQG�XQLQWHQWLRQDO�LQMXULHV��ΔW�ZDV
UHFRJQL]HG�DV�D�5HVHDUFK�ΔQVWLWXWH�LQ�'HFHPEHU�������WKURXJK�$JUHHPHQW�1R�����RI�WKH�6XSHULRU
&RXQFLO�RI�WKH�8QLYHUVLGDG�GHO�9DOOH�
b
&Ζ6$/9$�ΔQVWLWXWH�LV�D�Ȋ&RORPELDQ�*URXS�RI�6FLHQWLILF�DQG�7HFKQRORJLFDO�5HVHDUFK�DQG�ΔQQRYDWLRQȋ�RI
&2/&Δ(1&Δ$6��FDWDORJHG�LQ�FDWHJRU\�$���DFFRUGLQJ�WR�WKH�UHVXOWV�RI�WKH�1DWLRQDO�&DOO�IRU�WKH
UHFRJQLWLRQ�DQG�PHDVXUHPHQW�RI�UHVHDUFK�JURXSV�DQG�UHVHDUFKHUV�RI�WKH�1DWLRQDO�6\VWHP�RI�6FLHQFH�
7HFKQRORJ\�DQG�ΔQQRYDWLRQ�Ȃ61&7HΔ���&Δ6$/9$�ΔQVWLWXWH�LV�DOVR�D�&HUWLILFDWLRQ�&HQWHU�IRU�6DIH
&RPPXQLWLHV�IRU�/DWLQ�$PHULFD�DQG�WKH�&DULEEHDQ�VLQFH������
b
7KH�H[SHULHQFH�DFTXLUHG�DQG�WKH�ZRUN�FDUULHG�RXW�GXULQJ�PRUH�WKDQ�WZHQW\�\HDUV�RI�UHVHDUFK��DOORZ
XV�WR�DIILUP�WKDW�ZH�DUH�D�FRQVROLGDWHG�ΔQVWLWXWH��RI�QDWLRQDO�DQG�LQWHUQDWLRQDO�UHIHUHQFH�LQ�WKH�WRSLF�RI
SURPRWLRQ�RI�FRH[LVWHQFH��WKH�SUHYHQWLRQ�RI�YLROHQFH�DQG�LQMXULHV�
b
b

0LVVLRQ
b

&RQWULEXWH�IURP�DQ�DFDGHPLF�SHUVSHFWLYH�WR�WKH�SURGXFWLRQ�RI�NQRZOHGJH�IRU�WKH�SUHYHQWLRQ�RI
YLROHQFH�DQG�XQLQWHQWLRQDO�LQMXULHV�

b

9LVLRQ
b
&RQVROLGDWH�DV�WKH�EHVW�FHQWHU�IRU�/DWLQ�$PHULFDQ�UHVHDUFK�DQG�RQH�RI�WKH�PRVW�SURPLQHQW�ZRUOGZLGH
LQ�WKH�ILHOG�RI�SUHYHQWLRQ�RI�YLROHQFH�DQG�XQLQWHQWLRQDO�LQMXULHV��SURYLGLQJ�VRFLHW\�ZLWK�HIIHFWLYH�DQG

VXVWDLQDEOH�VROXWLRQV�WR�WKLV�SUREOHP�
b

3KLORVRSK\
b
7KH�SKLORVRSK\�RI�WKH�ΔQVWLWXWR�&LVDOYD�LV�GHWHUPLQHG�E\�WKH�PHHWLQJ�RI�GLIIHUHQW�DFDGHPLF�SRVLWLRQV�LQ
WKH�VHDUFK�IRU�VROXWLRQV�DQG�LQWHUYHQWLRQV�WR�DGGUHVV�YLROHQFH�DQG�XQLQWHQWLRQDO�LQMXULHV��7KHVH�W\SHV
RI�HYHQWV��DV�D�ZKROH��FRQVWLWXWH�WKH�PDLQ�KHDOWK�SUREOHP�LQ�WKH�FRXQWU\�DQG�WKH�ZRUOG��7KH�&LVDOYD

ΔQVWLWXWH�LV�PDGH�XS�RI�D�PXOWLGLVFLSOLQDU\�WHDP�WKDW�ZRUNV�WR�FRQWULEXWH�WR�WKH�XQGHUVWDQGLQJ�
SUHYHQWLRQ�DQG�VROXWLRQ�RI�YLROHQFH�DQG�XQLQWHQWLRQDO�LQMXULHV��IURP�D�FRPSUHKHQVLYH�DSSURDFK�
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