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WKH�LQGXVWULDO�UHYROXWLRQ��7RGD\�WKH�8QLWHG�6WDWHV��WKH�ZRUOG
V�
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�
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�
1HZ�HYLGHQFH�H[WHQGV�JUHHQKRXVH�JDV�UHFRUG�IURP�LFH�FRUHV�E\����SHUFHQW��DGGLQJ���������\HDUV�
$PHULFDQ�$VVRFLDWLRQ�IRU�WKH�$GYDQFHPHQW�RI�6FLHQFH�UHOHDVH�
���1RY�������
�
7RGD\
V�DWPRVSKHULF�FDUERQ�GLR[LGH�OHYHOV�DUH�KLJKHVW�LQ���������\HDUV��6FLHQFH�VWXGLHV�VD\��
�
:LWK�WKH�ILUVW�LQ�GHSWK�DQDO\VLV�RI�WKH�DLU�EXEEOHV�WUDSSHG�LQ�WKH�³(3,&$�'RPH�&´�LFH�FRUH�IURP�(DVW�$QWDUFWLFD��
(XURSHDQ�UHVHDUFKHUV�KDYH�H[WHQGHG�WKH�JUHHQKRXVH�JDV�UHFRUG�EDFN�WR���������\HDUV�EHIRUH�WKH�SUHVHQW���
�
7KLV���������\HDU�H[WHQVLRQ�RI�DWPRVSKHULF�FDUERQ�GLR[LGH�DQG�
PHWKDQH�UHFRUGV����HQFRPSDVVLQJ�WZR�IXOO�JODFLDO�F\FOHV����
VKRXOG�KHOS�VFLHQWLVWV�EHWWHU�XQGHUVWDQG�FOLPDWH�FKDQJH�DQG�WKH�
QDWXUH�RI�WKH�FXUUHQW�ZDUP�SHULRG�RQ�(DUWK��7KH�UHFRUG�PD\�
DOVR�DLG�UHVHDUFKHUV�LQ�UHGXFLQJ�XQFHUWDLQW\�LQ�SUHGLFWLRQV�RI�
IXWXUH�FOLPDWH�FKDQJH�DQG�KHOS�WR�FODULI\�ZKHQ�KXPDQV�EHJDQ�
VLJQLILFDQWO\�FKDQJLQJ�WKH�EDODQFH�RI�JUHHQKRXVH�JDVVHV�LQ�
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(DUWK¶V�DWPRVSKHUH���
�
(3,&$�LV�WKH�(XURSHDQ�3URMHFW�IRU�,FH�&RULQJ�LQ�$QWDUFWLFD��7KH�
QHZ�LFH�FRUH��LQLWLDOO\�GHVFULEHG�LQ�������LV�IURP�D�VLWH�LQ�(DVW�
$QWDUFWLFD�NQRZQ�DV�(3,&$�'RPH�&��7KLV�ZRUN�UHSUHVHQWV�D�
ORQJ�WHUP�(XURSHDQ�UHVHDUFK�FROODERUDWLRQ�DQG�DSSHDUV�LQ�WZR�
VWXGLHV�DQG�DQ�DFFRPSDQ\LQJ�³3HUVSHFWLYH´�DUWLFOH�LQ�WKH����
1RYHPEHU������LVVXH�RI�WKH�MRXUQDO�6FLHQFH��SXEOLVKHG�E\�$$$6�
WKH�QRQSURILW�VFLHQFH�VRFLHW\���
�
2QH�VWXG\�FKURQLFOHV�WKH�VWDEOH�UHODWLRQVKLS�EHWZHHQ�FOLPDWH�
DQG�WKH�FDUERQ�F\FOH�GXULQJ�WKH�3OHLVWRFHQH����������WR�
��������\HDUV�EHIRUH�WKH�SUHVHQW���7KH�VHFRQG�RQH�GRFXPHQWV�
DWPRVSKHULF�PHWKDQH�DQG�QLWURXV�R[LGH�OHYHOV�RYHU�WKH�VDPH�
SHULRG�����
�
7KH�DQDO\VLV�KLJKOLJKWV�WKH�IDFW�WKDW�WRGD\¶V�ULVLQJ�DWPRVSKHULF�
FDUERQ�GLR[LGH�FRQFHQWUDWLRQ��DW�����SDUWV�SHU�PLOOLRQ�E\�
YROXPH��LV�DOUHDG\����SHUFHQW�KLJKHU�WKDQ�LWV�KLJKHVW�UHFRUGHG�
OHYHO�GXULQJ�WKH�ODVW���������\HDUV��VDLG�6FLHQFH�DXWKRU�7KRPDV�
6WRFNHU�RI�WKH�3K\VLFV�,QVWLWXWH�RI�WKH�8QLYHUVLW\�RI�%HUQ��LQ�
%HUQ��6ZLW]HUODQG��ZKR�VHUYHV�DV�WKH�FRUUHVSRQGLQJ�DXWKRU�IRU�
ERWK�SDSHUV���
�
³:H�KDYH�DGGHG�DQRWKHU�SLHFH�RI�LQIRUPDWLRQ�VKRZLQJ�WKDW�WKH�
WLPHVFDOHV�RQ�ZKLFK�KXPDQV�KDYH�FKDQJHG�WKH�FRPSRVLWLRQ�RI�
WKH�DWPRVSKHUH�DUH�H[WUHPHO\�VKRUW�FRPSDUHG�WR�WKH�QDWXUDO�
WLPH�F\FOHV�RI�WKH�FOLPDWH�V\VWHP�´�6WRFNHU�H[SODLQHG���
�
7KH�QHZ�ZRUN�FRQILUPV�WKH�VWDEOH�UHODWLRQVKLS�EHWZHHQ�$QWDUFWLF�FOLPDWH�DQG�WKH�JUHHQKRXVH�JDVVHV�FDUERQ�GLR[LGH�
DQG�PHWKDQH�GXULQJ�WKH�ODVW�IRXU�JODFLDO�F\FOHV��7KH�QHZ�LFH�FRUH�DQDO\VLV�DOVR�H[WHQGV�WKLV�UHODWLRQVKLS�EDFN�DQRWKHU�
WZR�JODFLDO�F\FOHV��WR�D�WLPH�ZKHQ�WKH�ZDUP�³LQWHUJODFLDO´�SHULRGV�ZHUH�PLOGHU�DQG�ORQJHU�WKDQ�PRUH�UHFHQW�ZDUP�
SHULRGV��DFFRUGLQJ�WR�WKH�(XURSHDQ�UHVHDUFKHUV���
�
7KH�IDFW�WKDW�FDUERQ�GLR[LGH�DQG�PHWKDQH�OHYHOV�ZHUH�ORZHU�GXULQJ�WKH�UHODWLYHO\�PLOG�ZDUP�SHULRGV�RI�WKH�WZR�
DGGLWLRQDO�F\FOHV��FRPSDUHG�WR�WKH�ZDUPHU�ZDUP�SHULRGV�RI�WKH�ODVW���������\HDUV��LV�HVSHFLDOO\�LQWHUHVWLQJ�IRU�WKH�
VWXG\�RI�FOLPDWH�VHQVLWLYLW\��ZKLFK�LV�D�PHDVXUH�RI�KRZ�WKH�FOLPDWH�V\VWHP�UHDFWV�ZKHQ�DWPRVSKHULF�FDUERQ�GLR[LGH�
FRQFHQWUDWLRQV�GRXEOH��H[SODLQHG�6FLHQFH�DXWKRU�'RPLQLTXH�5D\QDXG�IURP�/**(�LQ�*UHQREOH��)UDQFH���
�
7KH�QHZ�DWPRVSKHULF�DQG�FOLPDWH�UHFRUGV�IURP�WKH�(3,&$�'RPH�&�LFH�FRUH�DOVR�LQGLFDWH�WKDW�WKH�UHVSRQVH�RI�WKH�
QDWXUDO�FDUERQ�F\FOH�WR�FOLPDWH�ZDUPLQJ�UHPDLQV�WKH�VDPH�RYHU�WLPH�±�LQ�WHUPV�RI�WKH�PHFKDQLVP�LQYROYHG�DQG�WKH�
GHJUHH�WR�ZKLFK�JUHHQKRXVH�JDVVHV�IXUWKHU�DPSOLI\�FOLPDWH�FKDQJH��H[SODLQHG�6FLHQFH�DXWKRU�-HDQ�-RX]HO�IURP�/6&(�
DQG�,QVWLWXW�3LHUUH�6LPRQ�/DSODFH�LQ�)UDQFH���
�
7KH�(3,&$�'RPH�&�LFH�FRUH�FRQWDLQV�KXQGUHGV�RI�WKRXVDQGV�RI�\HDUV�ZRUWK�RI�DWPRVSKHULF�DLU�VDPSOHV�ZLWKLQ�WLQ\�
EXEEOHV�WUDSSHG�LQ�WKH�LFH��7KH�DLU�EXEEOHV�IRUP�ZKHQ�VQRZIODNHV�IDOO��DQG�WKH\�FRQWDLQ�D�UHFRUG�RI�JOREDO�JUHHQKRXVH�
JDV�FRQFHQWUDWLRQV���

�
7KLV�ILJXUH�VKRZV�WKH�YDULDWLRQV�LQ�FRQFHQWUDWLRQ�RI�FDUERQ�GLR[LGH�
�&2���LQ�WKH�DWPRVSKHUH�GXULQJ�WKH�ODVW�����WKRXVDQG�\HDUV��
7KURXJKRXW�PRVW�RI�WKH�UHFRUG��WKH�ODUJHVW�FKDQJHV�FDQ�EH�UHODWHG�
WR�JODFLDO�LQWHUJODFLDO�F\FOHV�ZLWKLQ�WKH�FXUUHQW�LFH�DJH��$OWKRXJK�
WKH�JODFLDO�F\FOHV�DUH�PRVW�GLUHFWO\�FDXVHG�E\�FKDQJHV�LQ�WKH�
(DUWK
V�RUELW��L�H��0LODQNRYLWFK�F\FOHV���WKHVH�FKDQJHV�DOVR�
LQIOXHQFH�WKH�FDUERQ�F\FOH��ZKLFK�LQ�WXUQ�IHHGV�EDFN�LQWR�WKH�
JODFLDO�V\VWHP���
�
6LQFH�WKH�,QGXVWULDO�5HYROXWLRQ��FLUFD�������WKH�EXUQLQJ�RI�IRVVLO�
IXHOV�KDV�FDXVHG�D�GUDPDWLF�LQFUHDVH�RI�&2��LQ�WKH�DWPRVSKHUH��
UHDFKLQJ�OHYHOV�XQSUHFHGHQWHG�LQ�WKH�ODVW�����WKRXVDQG�\HDUV��
7KLV�LQFUHDVH�KDV�EHHQ�LPSOLFDWHG�DV�D�SULPDU\�FDXVH�RI�JOREDO�
ZDUPLQJ���
�
,PDJH�FUHGLW���'UDJRQV�IOLJKW��DW�:LNLSHGLD�RUJ�
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�
7KH�QHZ�LFH�FRUH�UHFRUG�GHVFULEHG�LQ�WKH�WZR�6FLHQFH�SDSHUV�SURYLGHV�VRPH�RYHUODS�ZLWK�D�VLPLODU�UHFRUG�IURP�WKH�
9RVWRN�LFH�FRUH�±�QRZ��WKH�VHFRQG�ORQJHVW�LFH�FRUH�UHFRUG����DQG�H[WHQGV�WKH�9RVWRN�UHFRUG�E\���������\HDUV���
�
7KH�QLWURXV�R[LGH�UHFRUG�LQ�(3,&$�'RPH�&�LV�PRUH�IUDJPHQWHG�DQG�OHVV�FOHDU�WKDQ�WKH�FDUERQ�GLR[LGH�DQG�PHWKDQH�
UHFRUGV�GXH�WR�DUWLIDFWV�LQ�WKH�LFH�WKDW�DSSHDU�UHODWHG�WR�WKH�GXVW�OHYHOV���
�
7KH�QHZ�LFH�FRUH�DQDO\VLV�SURYLGHV�LQVLJKWV�RQ�RXU�SUHVHQW�LQWHUJODFLDO�ZDUP�SHULRG�WKURXJK�D�JOLPSVH�LQWR�$QWDUFWLF�
FOLPDWH�DQG�JUHHQKRXVH�JDV�FRQFHQWUDWLRQV�GXULQJ�WKH�PRVW�UHFHQW�ZDUP�SHULRG�WKDW�LV�UHODWLYHO\�VLPLODU�WR�RXU�FXUUHQW�
ZDUP�SHULRG��.QRZQ�DV�0DULQH�,VRWRSH�6WDJH����RU�0,6�����WKLV�DQDORJ�ZDUP�SHULRG�RFFXUUHG�EHWZHHQ���������DQG�
��������\HDUV�DQG�LV�QRW�FRPSOHWHO\�FRYHUHG�E\�WKH�9RVWRN�UHFRUG���
�
7KH�VLPLODULWLHV�EHWZHHQ�RXU�FXUUHQW�ZDUP�SHULRG�DQG�0,6����DUH�SULPDULO\�GXH�WR�D�VLPLODU�FRQILJXUDWLRQ�RI�WKH�RUELWV�
RI�WKH�(DUWK�DURXQG�WKH�6XQ��WKH�UHODWLYH�SRVLWLRQV�RI�WKH�(DUWK�DQG�6XQ�DUH�WKRXJKW�WR�EH�WKH�NH\�GULYHU�RI�LFH�DJH�
F\FOHV���
�
³0,6����VKRZV�XV�WKDW�WKH�FOLPDWH�V\VWHP�FDQ�LQGHHG�UHVLGH�LQ�D�ZDUP�SHULRG�IRU��������RU��������\HDUV��VRPHWKLQJ�
WKDW�ZH�FDQ¶W�VD\�EDVHG�RQ�WKH�ODVW�WKUHH�ZDUP�SKDVHV�ZKLFK�DUH�QR�ORQJHU�WKDQ�DERXW��������\HDUV�HDFK�´�VDLG�
6WRFNHU���
�
:H�DUH�FXUUHQWO\�DERXW��������\HDUV�LQWR�RXU�FXUUHQW�ZDUP�SHULRG���
�
7KH�QHZ�SDSHUV�DOVR�GRFXPHQW�0,6����DQG�������WZR�ZDUP�SHULRGV�PRUH�GLVWDQW�WKDQ�0,6����WKDW�PD\�KDYH�EHHQ�
DERXW�DV�ORQJ��7KH�LGHD�WKDW�0,6����DQG����ZHUH�ORQJ�ZDUP�SHULRGV�FRQWUDVWV�WKH�DUJXPHQW�VFLHQWLVWV�KDYH�PDGH�LQ�
WKH�SDVW�VXJJHVWLQJ�WKDW�RXU�FXUUHQW�ZDUP�SHULRG�LV�H[FHSWLRQDOO\�ORQJ���
�
7KH�DXWKRUV�QRWH��KRZHYHU��WKDW�WKH�UHFRUGV�IRU�0,6����DQG�
���DUH�QRW�DV�FOHDU�DV�WKH\�DUH�IRU�0,6�����2QH�FRPSOLFDWLQJ�
IDFWRU�LV�WKDW�WKH�LFH�FRUH�UHFRUGV�GR�QRW�H[DFWO\�PDWFK�
UHFRUGV�IURP�PDULQH�VHGLPHQWV�WKDW�DUH�XVHG�WR�KHOS�GDWH�
WKH�LFH�FRUH�GDWD���
�
1HZ�LQVLJKWV�LPSRUWDQW�IRU�XQGHUVWDQGLQJ�WKH�LPSDFW�HDUO\�
KXPDQ�DFWLYLWLHV�VXFK�DV�ODQG�FOHDULQJ�DQG�ULFH�FXOWXUH�KDG�
RQ�DWPRVSKHULF�JUHHQKRXVH�JDV�FRQFHQWUDWLRQV��WKH�WRSLF�RI�
VHYHUDO�UHFHQW�VWXGLHV��DUH�DOVR�QRZ�DYDLODEOH��WKDQNV�WR�WKH�
PHWKDQH�DQG�FDUERQ�GLR[LGH�UHFRUGV�IURP�WKH�(3,&$�'RPH�&�
LFH�FRUH��7KH�QHZ�UHFRUG�VKRZV�WKDW�QDWXUDO�YDULDELOLW\�FDQ�
UHVXOW�LQ�VLJQLILFDQW�RVFLOODWLRQV�LQ�JUHHQKRXVH�JDVVHV�GXULQJ�
VRPH�LQWHUJODFLDO�SHULRGV�DQG�UDLVHV�WKH�SRVVLELOLW\�WKDW�HDUO\�
KXPDQ�DFWLYLWLHV�PD\�QRW�EH�UHVSRQVLEOH�IRU�WKH�JUHHQKRXVH�
JDV�YDULDELOLW\�VHHQ�DV�HDUO\�DV��������\HDUV�DJR��ZULWHV�(G�
%URRN�IURP�2UHJRQ�6WDWH�8QLYHUVLW\�LQ�&RUYDOOLV��2UHJRQ�LQ�D�
UHODWHG�³3HUVSHFWLYH´�DUWLFOH���
�
7KH�JUHHQKRXVH�JDV�UHFRUG�IURP�(3,&$�'RPH�&�GXULQJ�SDVW�
LFH�DJHV�DOVR�SURYLGHV�LQGLUHFW�HYLGHQFH�IRU�DEUXSW�FOLPDWH�

0DVVLYH�FOLPDWH�FKDQJH�URFNHG�HFRV\VWHPV��
DQLPDOV����PLOOLRQ�\HDUV�DJR�&RQWLQXHG�LQFUHDVHV�
LQ�JUHHQKRXVH�JDV�FRQFHQWUDWLRQV�LQ�WKH�
DWPRVSKHUH�IURP�WKH�FRPEXVWLRQ�RI�IRVVLO�IXHOV�
FRXOG�WULJJHU�ODUJH�VFDOH�FKDQJHV�LQ�JOREDO�
ELRGLYHUVLW\�DQG�UHTXLUH�WKRXVDQGV�RI�\HDUV�RI�
UHFRYHU\�DFFRUGLQJ�WR�UHFHQW�UHVHDUFK�RQ�DQ�
H[WUHPH�JOREDO�ZDUPLQJ�HSLVRGH����PLOOLRQ�\HDUV�
DJR��
�
&RUDO�UHHIV�GHFLPDWHG�E\�������*UHDW�%DUULHU�
5HHI
V�FRUDO�����GHDG�$XVWUDOLD
V�*UHDW�%DUULHU�
5HHI�FRXOG�ORVH����SHUFHQW�RI�LWV�OLYLQJ�FRUDO�E\�
�����VKRXOG�RFHDQ�WHPSHUDWXUHV�LQFUHDVH�E\�WKH�
����GHJUHHV�&HOVLXV�SURMHFWHG�E\�FOLPDWH�
VFLHQWLVWV��7KH�VWDUWOLQJ�DQG�FRQWURYHUVLDO�
SUHGLFWLRQ��PDGH�ODVW�\HDU�LQ�D�UHSRUW�
FRPPLVVLRQHG�E\�WKH�:RUOG�:RUOGZLGH�)XQG�IRU�
1DWXUH��::)��DQG�WKH�4XHHQVODQG�JRYHUQPHQW��
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FKDQJH�LQ�WKH�SDVW��WKH�DXWKRUV�IRXQG��7KLV�VXJJHVWV�WKDW�
DEUXSW�FOLPDWLF�HYHQWV�RQ�WLPH�VFDOHV�UHOHYDQW�WR�VRFLHWLHV�
PD\�EH�FRPPRQ�IHDWXUHV�RI�WKH�ODVW�FOLPDWLF�F\FOHV���
�
7KH�VWDEOH�UHODWLRQVKLS�EHWZHHQ�FDUERQ�GLR[LGH��PHWKDQH�
DQG�$QWDUFWLF�FOLPDWH�RYHU�WKH�ODVW���������\HDUV�KLJKOLJKWV�
RQH�RI�WKH�PDMRU�XQVROYHG�P\VWHULHV�RI�FOLPDWH�FKDQJH����
WKH�RULJLQV�RI�FOLPDWH�JUHHQKRXVH�JDV�UHODWLRQVKLSV��2UJDQLF�
GHFRPSRVLWLRQ�LQ�VXEWURSLFDO�ZHWODQGV�UHPDLQV�D�VWURQJ�
FDQGLGDWH�IRU�H[SODLQLQJ�WKH�FOLPDWH�PHWKDQH�UHODWLRQVKLS��
2Q�WKH�RWKHU�KDQG��RFHDQV�VHHP�WR�SOD\�D�FULWLFDO�UROH�LQ�WKH�
FOLPDWH�FDUERQ�GLR[LGH�UHODWLRQVKLS��DQG�WKH�QHZ�ZRUN�
VWUHQJWKHQV�WKH�LGHD�WKDW�KLJK�ODWLWXGH�6RXWKHUQ�2FHDQ�
SURFHVVHV�DUH�LPSRUWDQW�IRU�FRQWUROOLQJ�JODFLDO�LQWHUJODFLDO�
YDULDWLRQV�LQ�FDUERQ�GLR[LGH��DFFRUGLQJ�WR�WKH�³3HUVSHFWLYH´�
DXWKRU�ZKR�VD\V�WKDW�UHWULHYDO�DQG�DQDO\VLV�RI�HYHQ�ROGHU�LFH�
FRUHV�PD\�SURYLGH�PRUH�GHILQLWLYH�DQVZHUV���
�
�
�
³6WDEOH�&DUERQ�&\FOH�&OLPDWH�5HODWLRQVKLS�'XULQJ�WKH�/DWH�3OHLVWRFHQH�´�E\�8��6LHJHQWKDOHU��7�)��6WRFNHU��(��0RQQLQ��
'��/�WKL��-��6FKZDQGHU�DQG�%��6WDXIIHU�DW�8QLYHUVLW\�RI�%HUQ��LQ�%HUQ��6ZLW]HUODQG��'��5D\QDXG�DQG�-��0��%DUQROD�DW�
/DERUDWRLUH�GH�*ODFLRORJLH�HW�GH�*pRSK\VLTXH�GH�O
(QYLURQQHPHQW��&156��6W�0DUWLQ�G
+qUHV�&HGH[��)UDQFH��+��)LVFKHU�
DW�$OIUHG�:HJHQHU�,QVWLWXWH�IRU�3RODU�DQG�0DULQH�5HVHDUFK��$:,��LQ�%UHPHUKDYHQ��*HUPDQ\��9��0DVVRQ�'HOPRWWH�DQG�
-��-RX]HO�DW�/6&(�DQG�,QVWLWXW�3LHUUH�6LPRQ�/DSODFH�LQ�)UDQFH���
�
³$WPRVSKHULF�0HWKDQH�DQG�1LWURXV�2[LGH�RI�WKH�/DWH�3OHLVWRFHQH�IURP�$QWDUFWLF�,FH�&RUHV�´�E\�5��6SDKQL��7��6WRFNHU��
*��+DXVDPPDQQ��.��.DZDPXUD��-��)O�FNLJHU�DQG�-DNRE�6FKZDQGHU�DW�8QLYHUVLW\�RI�%HUQ��LQ�%HUQ��6ZLW]HUODQG��-��
&KDSSHOOD]��/��/RXOHUJXH�DQG�'��5D\QDXG�DW�/DERUDWRLUH�GH�*ODFLRORJLH�HW�GH�*pRSK\VLTXH�GH�O
(QYLURQQHPHQW��&156��
LQ�6W�0DUWLQ�G
+qUHV�&HGH[��)UDQFH��9��0DVVRQ�'HOPRWWH��-��-RX]HO�DW�/6&(�DQG�,QVWLWXW�3LHUUH�6LPRQ�/DSODFH�LQ�
)UDQFH��.��.DZDPXUD�LV�QRZ�DW�6FULSSV�,QVWLWXWLRQ�RI�2FHDQRJUDSK\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�'LHJR��/D�-ROOD��
8QLWHG�6WDWHV��-��)O�FNLJHU�LV�QRZ�DW�,QVWLWXWH�RI�$UFWLF�DQG�$OSLQH�5HVHDUFK��8QLYHUVLW\�RI�&RORUDGR�DW�%RXOGHU�LQ�
&RORUDGR��8QLWHG�6WDWHV���
�
7KH�DFFRPSDQ\LQJ�³3HUVSHFWLYH´�DUWLFOH�³7LQ\�%XEEOHV�7HOO�$OO�´�LV�E\�(��%URRN�IURP�2UHJRQ�6WDWH�8QLYHUVLW\�LQ�
&RUYDOOLV��2UHJRQ��8QLWHG�6WDWHV���
�
7KH�ZRUN�GHVFULEHG�LQ�WKH�6LHJHQWKDOHU�HW�DO��DQG�6SDKQL�HW�DO��6FLHQFH�SDSHUV�LV�D�FRQWULEXWLRQ�WR�WKH�³(XURSHDQ�
3URMHFW�IRU�,FH�&RULQJ�LQ�$QWDUFWLFD´��(3,&$���D�MRLQW�(6)��(XURSHDQ�6FLHQFH�)RXQGDWLRQ��(&�VFLHQWLILF�SURJUDPPH��
IXQGHG�E\�WKH�(XURSHDQ�&RPPLVVLRQ�DQG�E\�QDWLRQDO�FRQWULEXWLRQV�IURP�%HOJLXP��'HQPDUN��)UDQFH��*HUPDQ\��,WDO\��
WKH�1HWKHUODQGV��1RUZD\��6ZHGHQ��6ZLW]HUODQG�DQG�WKH�8QLWHG�.LQJGRP��7KH�UHVHDUFKHUV�DFNQRZOHGJH�ORQJ�WHUP�
ILQDQFLDO�VXSSRUW�E\�WKH�6ZLVV�16)��WKH�8QLYHUVLW\�RI�%HUQ�DQG�WKH�6ZLVV�)HGHUDO�$JHQF\�RI�(QHUJ\��DQG�(&�3URMHFW�
(3,&$�0,6��6XSSRUW�ZDV�DOVR�SURYLGHG�E\�WKH�)UHQFK�SURJUDPPH�31('&��,168�&156����
�
7KH�$PHULFDQ�$VVRFLDWLRQ�IRU�WKH�$GYDQFHPHQW�RI�6FLHQFH��$$$6��LV�WKH�ZRUOG
V�ODUJHVW�JHQHUDO�VFLHQWLILF�VRFLHW\��DQG�
SXEOLVKHU�RI�WKH�MRXUQDO��6FLHQFH��ZZZ�VFLHQFHPDJ�RUJ���$$$6�ZDV�IRXQGHG�LQ�������DQG�VHUYHV�VRPH�����DIILOLDWHG�

LV�MXVW�RQH�RI�WKH�GLUH�VFHQDULRV�IRUHFDVW�IRU�UHHIV�
LQ�WKH�QHDU�IXWXUH��7KH�GHJUDGDWLRQ�DQG�SRVVLEOH�
GLVDSSHDUDQFH�RI�WKHVH�HFRV\VWHPV�ZRXOG�KDYH�
SURIRXQG�VRFLRHFRQRPLF�UDPLILFDWLRQV�DV�ZHOO�DV�
HFRORJLFDO�LPSDFWV�VD\V�2YH�+RHJK�*XOGEHUJ��
KHDG�RI�WKH�8QLYHUVLW\�RI�4XHHQVODQG
V�&HQWUH�IRU�
0DULQH�6WXGLHV���
�
�����GHJUHH�LQFUHDVH�LQ�(DUWK
V�WHPSHUDWXUH�
SRVVLEOH�ILQGV�QHZ�PRGHO�
,I�KXPDQV�FRQWLQXH�WR�XVH�IRVVLO�IXHOV�LQ�D�
EXVLQHVV�DV�XVXDO�PDQQHU�IRU�WKH�QH[W�IHZ�
FHQWXULHV��WKH�SRODU�LFH�FDSV�ZLOO�EH�GHSOHWHG��
RFHDQ�VHD�OHYHOV�ZLOO�ULVH�E\�VHYHQ�PHWHUV�DQG�
PHGLDQ�DLU�WHPSHUDWXUHV�ZLOO�VRDU�WR������GHJUHHV�
ZDUPHU�WKDQ�FXUUHQW�GD\��
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VRFLHWLHV�DQG�DFDGHPLHV�RI�VFLHQFH��VHUYLQJ����PLOOLRQ�LQGLYLGXDOV��6FLHQFH�KDV�WKH�ODUJHVW�SDLG�FLUFXODWLRQ�RI�DQ\�SHHU�
UHYLHZHG�JHQHUDO�VFLHQFH�MRXUQDO�LQ�WKH�ZRUOG��ZLWK�DQ�HVWLPDWHG�WRWDO�UHDGHUVKLS�RI�RQH�PLOOLRQ��7KH�QRQ�SURILW�$$$6�
�ZZZ�DDDV�RUJ��LV�RSHQ�WR�DOO�DQG�IXOILOOV�LWV�PLVVLRQ�WR��DGYDQFH�VFLHQFH�DQG�VHUYH�VRFLHW\��WKURXJK�LQLWLDWLYHV�LQ�
VFLHQFH�SROLF\��LQWHUQDWLRQDO�SURJUDPV��VFLHQFH�HGXFDWLRQ��DQG�PRUH��)RU�WKH�ODWHVW�UHVHDUFK�QHZV��ORJ�RQWR�
(XUHN$OHUW���ZZZ�HXUHNDOHUW�RUJ��WKH�SUHPLHU�VFLHQFH�QHZV�:HE�VLWH��D�VHUYLFH�RI�$$$6���
�
7KLV�LV�D�PRGLILHG�SUHVV�UHOHDVH�IURP�WKH�$PHULFDQ�$VVRFLDWLRQ�IRU�WKH�$GYDQFHPHQW�RI�6FLHQFH��
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