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0LVW\�&��%HQW]�

'HSDUWPHQW�RI�3K\VLFV�DQG�$VWURQRP\�

*HRUJLD�6WDWH�8QLYHUVLW\�

���3DUN�3ODFH��6XLWH�����

$WODQWD��*$�������86$�

EHQW]#DVWUR�JVX�HGX�

5XHO�%URZQ��6HEDVWLDQ�&DUUD]FR�*D[LROD��$NVKDW�6��&KDWXUYHGL��

.DULQD�.LPDQL�6WHZDUW��5\DQ�/DQJH��/XNH�0LOHV��0DKLU�3DWHO��

7DPLPD�6DED��<DVPHHQ�6KDK��%HQ�7LSWRQ��&KULVWRSKHU�:K\WH�

*HRUJLD�6WDWH�8QLYHUVLW\�

$WODQWD��*$�86$�

�5HFHLYHG�������2FWREHU������5HYLVHG�������1RYHPEHU�����

5�EDQG�PRQLWRULQJ�RI�����3DWURFOXV�DQG� LWV� FRPSDQLRQ�

0HQRHWLXV� ZDV� FRQGXFWHG� RYHU� WKH� FRXUVH� RI� VHYHUDO�

QLJKWV� LQ� ����� 6HSWHPEHU� DQG� 2FWREHU��:H� UHSRUW� WKH�

REVHUYDWLRQV� RI� VXSHULRU� DQG� LQIHULRU�PXWXDO� HYHQWV� IRU�

WKLV�ELQDU\�DVWHURLG�V\VWHP��2YHUDOO��ZH�ILQG�UHDVRQDEOH�

DJUHHPHQW� EHWZHHQ� RXU� REVHUYDWLRQV� DQG� WKH� SUHGLFWHG�

WLPLQJ�RI�WKH�PXWXDO�HYHQWV��WKRXJK�WKH�REVHUYHG�WLPLQJ�

ZDV�RIWHQ�GLVFUHSDQW�E\������PLQ� IURP�WKH�SUHGLFWLRQV��

(YHQW�GHSWKV�ZHUH�REVHUYHG�WR�EH�û5� �����������PDJ��

7KH�REVHUYDWLRQV�UHSRUWHG�KHUH�ZLOO�DVVLVW�LQ�UHILQLQJ�WKH�

ELQDU\� RUELW� DQG� WKH� DVWHURLG� VL]HV� DQG� VKDSHV� LQ�

SUHSDUDWLRQ� IRU� WKH� SODQQHG� IO\E\� RI� 3DWURFOXV� DQG�

0HQRHWLXV�LQ������E\�1$6$¶V�/XF\�PLVVLRQ��

7KH�1$6$�/XF\�PLVVLRQ�ZDV�ODXQFKHG�LQ������WR�VWXG\�WKH�7URMDQ�

DVWHURLGV� RI� -XSLWHU�� ,Q� SDUWLFXODU�� WKH� ELQDU\� DVWHURLG� SDLU� ����

3DWURFOXV� DQG�0HQRHWLXV� LV� RQ� WKH� WDUJHW� OLVW� IRU� D� IO\E\� LQ� �����

ZKHQ�/XF\� UHDFKHV� WKH�/��7URMDQ� DVWHURLG� FORXG� �/HYLVRQ� HW� DO���

�������3DWURFOXV� DQG�0HQRHWLXV� DUH� QHDUO\� HTXDO� LQ� VL]H�� DQG� WKH�

RUELWDO� SHULRG� IRU� WKH� ELQDU\� LV� ����� G� �0DUFKLV� HW� DO��� �������

+RZHYHU��WKH�GHWDLOHG�VKDSHV��VL]HV��DQG�RUELWDO�SDUDPHWHUV�RI�WKH�

SDLU�DUH�VWLOO�UHODWLYHO\�XQFHUWDLQ��FUHDWLQJ�D�KLJK�OHYHO�RI�ULVN�JLYHQ�

WKH�GHWDLOHG�SODQQLQJ�WKDW�LV�QHHGHG�IRU�D�VXFFHVVIXO�IO\E\��

7R� LPSURYH� WKH� XQGHUVWDQGLQJ� RI� WKLV� ELQDU\� V\VWHP�� D� FDOO� IRU�

REVHUYDWLRQV� ZDV� LVVXHG� IRU� ����� 6HSWHPEHU�2FWREHU� �%LQ]HO��

������� 2EVHUYDWLRQV� RI� WKH� ELQDU\� V\VWHP� ZHUH� UHFRPPHQGHG�

GXULQJ�WKLV�WLPH�WR�WDNH�DGYDQWDJH�RI�WKH�EULJKW�YLVXDO�PDJQLWXGH�RI�

WKH� DVWHURLG�SDLU� DW� RSSRVLWLRQ� DV�ZHOO� DV� WKH�RUELWDO� SODQH�RI� WKH�

V\VWHP�FURVVLQJ�WKH�(DUWK¶V�OLQH�RI�VLJKW��DOORZLQJ�IRU�PXWXDO�HYHQWV�

EHWZHHQ�WKH�SDLU�WR�EH�UHDGLO\�REVHUYHG��7KH�WLPLQJ�DQG�GXUDWLRQ�RI�

VHYHUDO�PXWXDO�HYHQWV�ZHUH�SUHGLFWHG�E\�%UR]RYLü�HW�DO����������DQG�

REVHUYDWLRQV�ZHUH�UHTXHVWHG�WR�FRYHU�WKH�HYHQWV�DV�ZHOO�DV�RQH�RU�

PRUH�KRXUV�EHIRUH�DQG�DIWHU�HDFK�HYHQW��JLYHQ�WKH�LPSUHFLVH�QDWXUH�

RI�WKH�HVWLPDWHG�WLPLQJ��

,Q�UHVSRQVH�WR�WKH�FDOO�IRU�REVHUYDWLRQV�RI�WKH�3DWURFOXV�0HQRHWLXV�

ELQDU\�SDLU��ZH�FRQGXFWHG�EURDG�EDQG�SKRWRPHWULF�PRQLWRULQJ�RYHU�

WKH�FRXUVH�RI�VHYHUDO�QLJKWV�EHWZHHQ�87�GDWHV������6HSWHPEHU����

DQG� 2FWREHU� ���� 2EVHUYDWLRQV� ZHUH� FROOHFWHG� E\� XQGHUJUDGXDWH��

SRVWEDFFDODXUHDWH�� DQG� JUDGXDWH� VWXGHQWV� DW� *HRUJLD� 6WDWH�

8QLYHUVLW\¶V�+DUG�/DERU�&UHHN�2EVHUYDWRU\�LQ�5XWOHGJH��*$��)RU�

WKLV� SURJUDP�� ZH� HPSOR\HG� WKH� 0LOOHU� 7HOHVFRSH�� D� ���LQFK�

3ODQHZDYH� I����� &RUUHFWHG� 'DOO�.LUNKDP� $VWURJUDSK� HTXLSSHG�

ZLWK� DQ� )/,� 3UR/LQH� &&'��$OO� LPDJHV�ZHUH� DFTXLUHG� WKURXJK� D�

-RKQVRQ�&RXVLQV�5�ILOWHU��DQG�HDFK�LPDJH�FRYHUHG�D�ILHOG�RI�YLHZ�

RI� ����� DUFPLQ� î� ����� DUFPLQ�ZLWK� D� SL[HO� VFDOH� RI� ����� DUFVHF��

([SRVXUH� WLPHV� IRU� LQGLYLGXDO� IUDPHV� ZHUH� ���� V�� 7KH� ORZ�

GHFOLQDWLRQ�RI�WKH�DVWHURLG�ELQDU\��/�§�í�����UHVXOWHG�LQ�REVHUYDWLRQV�

EHLQJ�DFTXLUHG�DW�DLUPDVVHV�RI������������:HDWKHU�FRQGLWLRQV�ZHUH�

PL[HG�DFURVV�WKH�QLJKWV��UDQJLQJ�IURP�FOHDU�WR�SDUWO\�FORXG\��

,PDJHV� ZHUH� UHGXFHG� LQ� ,5$)� IROORZLQJ� VWDQGDUG� SURFHGXUHV��

ZKLFK�LQFOXGHG�ELDV�DQG�RYHUVFDQ�VXEWUDFWLRQ��GDUN�VXEWUDFWLRQ��DQG�

IODW� ILHOGLQJ��$SHUWXUH� SKRWRPHWU\�ZDV� DOVR� FDUULHG� RXW� LQ� ,5$)��

ZLWK� PHDVXUHPHQWV� RI� WKH� DVWHURLGV� DQG� ���� ILHOG� VWDUV� DFTXLUHG�

IURP�HDFK�UHGXFHG�LPDJH��&DOLEUDWHG�5�EDQG�PHDVXUHPHQWV�RI�ILHOG�

VWDUV� LQ� WKH�9HJD� V\VWHP�ZHUH� HVWLPDWHG� IURP�(TXDWLRQ� �� RI� WKH�

WUDQVIRUPDWLRQ�HTXDWLRQV�RI�-RUGL�HW�DO���������IRU�3RSXODWLRQ�,�VWDUV��

6ORDQ�J��U��FRORUV�DQG�-RKQVRQ�9�PDJQLWXGHV�IRU�WKH�ILHOG�VWDUV�ZHUH�

REWDLQHG�IURP�WKH�$$962�3KRWRPHWULF�$OO�6N\�6XUYH\��+HQGHQ��

HW�DO����������

,Q�WKH�IROORZLQJ��ZH�VXPPDUL]H�RXU�REVHUYDWLRQV�DQG�ILQGLQJV�IURP�

HDFK�QLJKW�RI�PRQLWRULQJ��3UHGLFWLRQV�RI�WKH�WLPLQJ�RI�PXWXDO�HYHQWV�

IURP�%UR]RYLü�HW�DO���������DUH�LQGLFDWHG�LQ�WKH�IROORZLQJ�OLJKWFXUYH�

SORWV� ZLWK� YHUWLFDO� GRWWHG� OLQHV�� -XOLDQ� GDWHV� DUH� UHSRUWHG� IRU� WKH�

PLGSRLQW�RI�HDFK�REVHUYDWLRQ��$OO�WLPHV�UHSRUWHG�LQ�WKLV�GLVFXVVLRQ�

DQG�VKRZQ�LQ�WKH�ILJXUHV�DUH�DW�(DUWK��1R�OLJKW�WLPH�FRUUHFWLRQ�KDV�

EHHQ�DSSOLHG��

6HSWHPEHU�����2EVHUYDWLRQV�RQ�WKLV�GDWH�GLG�QRW�FRYHU�DQ\�PXWXDO�

HYHQWV��1HYHUWKHOHVV��ZH�REVHUYHG�LQWHUHVWLQJ�YDULDELOLW\�LQ�WKH�ILUVW�

KDOI� RI� WKH�QLJKW��û5� �������������PDJ�EHWZHHQ� -'��������� �

���������� G�� WKDW� LV� SRWHQWLDOO\� UHODWHG� WR� WKH� URWDWLRQ� RI� HLWKHU�

3DWURFOXV�RU�0HQRHWLXV��2XU�PHGLDQ�SUHFLVLRQ�IRU�WKH�HYHQLQJ�ZDV�

�����PDJ��7KH�VHFRQG�KDOI�RI�WKH�QLJKW�ZDV�DIIHFWHG�E\�WKLQ�FORXGV��

GHJUDGLQJ�RXU�SUHFLVLRQ� WR������PDJ��:H�QRWH� WKDW� WKH� IROORZLQJ�

QLJKW�RQ�6HSWHPEHU�����ZKHQ�D�PXWXDO�HYHQW�ZDV�SUHGLFWHG�WR�RFFXU��

WKH� ILUVW� UDLQ� EDQGV� DVVRFLDWHG� ZLWK� +XUULFDQH� +HOHQH� UHDFKHG�

QRUWKHUQ�*HRUJLD��DQG�+HOHQH�DUULYHG�RQH�GD\�DIWHU�WKDW��

�

6HSWHPEHU�����2EVHUYDWLRQV�FRYHUHG�WKH�VHFRQG�KDOI�RI�D�SUHGLFWHG�

VXSHULRU�PXWXDO�HYHQW�ZLWK�D�W\SLFDO�SKRWRPHWULF�SUHFLVLRQ�RI�������

PDJ�� 7KH� HYHQW� PD[LPXP�ZDV� SUHGLFWHG� WR� RFFXU� DW� 87� �������

ZKLFK� LV�ZLWKLQ���PLQ�RI�RXU�REVHUYHG�PD[LPXP��7KH�HYHQW�HQG�

ZDV�SUHGLFWHG�WR�RFFXU�DW�87��������ZKLFK�LV�DOVR�IDLUO\�FRQVLVWHQW�

ZLWK�RXU�REVHUYDWLRQV��)LWWLQJ�D�VPRRWKO\�EURNHQ�SRZHU�ODZ�WR�WKH�

OLJKWFXUYH��ZLWK�WKH�EUHDN�DPSOLWXGH�IL[HG�WR�WKH�DYHUDJH�PDJQLWXGH�

DIWHU�WKH�SUHGLFWHG�HQG�RI�WKH�HYHQW��VXJJHVWV�WKDW�WKH�HQG�RFFXUV�DW�

-'��������� ��������G��RU�87��������ZKLFK� LV����PLQ�DIWHU� WKH�

SUHGLFWHG�WLPH��7KH�HYHQW�GHSWK�ZDV�REVHUYHG�WR�EH�û5� ��������

�����PDJ��

�
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6HSWHPEHU�����3DUWO\�FORXG\�FRQGLWLRQV�LQ�WKH�ILUVW�KDOI�RI�WKH�QLJKW�

SURKLELWHG� XV� IURP� REVHUYLQJ� WKH� VWDUW� RI� WKH� SUHGLFWHG� LQIHULRU�

PXWXDO�HYHQW�DW�87�������DQG�OHG�WR�D�VOLJKWO\�ZRUVH�SKRWRPHWULF�

SUHFLVLRQ� RYHUDOO�� ZLWK� D� PHGLDQ� YDOXH� RI� ������ PDJ�� 2XU�

REVHUYDWLRQV�FRQFOXGHG�VKRUWO\�DIWHU�WKH�SUHGLFWHG�HYHQW�PD[LPXP�

DW�87��������KRZHYHU�LW�LV�GLIILFXOW�WR�GHWHUPLQH�IURP�RXU�OLJKWFXUYH�

ZKHWKHU�ZH�DFWXDOO\�REVHUYHG�WKH�HYHQW�PD[LPXP��7KLV�FRXOG�EH�

DQ�DUWLIDFW�RI�WKH�DEUXSW�HQG�WR�RXU�WLPH�VHULHV��RU�LW�FRXOG�LQGLFDWH�

WKDW�WKH�SUHGLFWHG�WLPLQJ�ZDV�QRW�DFFXUDWH�WR�ZLWKLQ�a���PLQ��7KH�

DVWHURLG�ELQDU\�YDULHG�LQ�EULJKWQHVV�E\�û5� �������������PDJ�RYHU�

WKH�FRXUVH�RI�RXU�REVHUYDWLRQV��ZKLFK�VHWV�D�ORZHU�OLPLW�IRU�WKH�HYHQW�

GHSWK��

�

2FWREHU����0RVWO\�FOHDU�VNLHV�DOORZHG�XV�WR�REVHUYH�WKH�DVWHURLG�SDLU�

IRU�D�IHZ�KRXUV�EHIRUH�WKH�VXSHULRU�HYHQW�ZDV�SUHGLFWHG�WR�EHJLQ�DW�

87��������7HFKQLFDO� LVVXHV�DURVH� LQ� WKH�VHFRQG�KDOI�RI� WKH�QLJKW��

KRZHYHU�� ZKLFK� HIIHFWLYHO\� FXUWDLOHG� WKH� REVHUYDWLRQV� DV� WKH�

DVWHURLG� SDLU� EHJDQ� WR� VHW��:H� GLG� QRW� REVHUYH� WKH� RQVHW� RI� WKH�

VXSHULRU�HYHQW��%ULJKWQHVV�YDULDWLRQV�ZHUH�PLQLPDO�RYHU� WKH� WLPH�

SHULRG� FRYHUHG� E\� RXU� REVHUYDWLRQV�� DQG� RXU� W\SLFDO� SKRWRPHWULF�

SUHFLVLRQ�ZDV�������PDJ��

�

2FWREHU�����:H�REVHUYHG�WKH�HQG�RI�D�VXSHULRU�HYHQW��ZKLFK�ZDV�

SUHGLFWHG�WR�FRQFOXGH�DW�87��������7KLV�SUHGLFWHG�WLPH�DJUHHV�YHU\�

ZHOO�ZLWK�RXU�OLJKWFXUYH��&OHDU�VNLHV�WKURXJKRXW�WKH�QLJKW�DOORZHG�

XV� WR� DFKLHYH� D� W\SLFDO� SUHFLVLRQ� RI� ������ PDJ�� :H� GHWHFWHG� D�

FKDQJH� LQ�EULJKWQHVV�RI�û5� �������������PDJ��ZKLFK� LV�D� ORZHU�

OLPLW�WR�WKH�HYHQW�GHSWK�EHFDXVH�RXU�REVHUYDWLRQV�GLG�QRW�FRYHU�WKH�

HYHQW�PD[LPXP��

�

2FWREHU�����:H�REVHUYHG�PRVW�RI�DQ�LQIHULRU�HYHQW��MXVW�PLVVLQJ�WKH�

HQG�DV� WKH�DVWHURLGV�VHW�EHORZ�RXU�ZLQGRZ�RI�YLVLELOLW\��%RWK� WKH�

VWDUW�RI�WKH�PXWXDO�HYHQW�DQG�WKH�PD[LPXP�ZHUH�REVHUYHG�WR�RFFXU�

DIWHU�WKHLU�SUHGLFWHG�WLPHV��:KLOH�WKH�SUHGLFWHG�VWDUW�RI�WKH�HYHQW�ZDV�

DW�87��������RXU�REVHUYDWLRQV�VXJJHVW�LW�RFFXUUHG�DERXW����PLQ�ODWHU�

DURXQG� -'���������  � ������ G� RU� 87� ������� 7KH� PXWXDO� HYHQW�

PD[LPXP� ZDV� SUHGLFWHG� WR� RFFXU� DW� 87� ������� DQG� DJDLQ� RXU�

REVHUYDWLRQV�VXJJHVW�WKDW�LW�ZDV�REVHUYHG�DERXW�������PLQXWHV�ODWHU��

7KH�HYHQW�GHSWK�ZDV�REVHUYHG�WR�EH�û5� �������������PDJ��DQG�ZH�

DFKLHYHG� D� W\SLFDO� SUHFLVLRQ� ������ PDJ� ZLWK� FOHDU� VNLHV� EXW�

VRPHZKDW�SRRU�VHHLQJ��

�

2FWREHU� ����:H� REVHUYHG� WKH� RQVHW� RI� D� VXSHULRU� PXWXDO� HYHQW��

ZKLFK�ZDV�SUHGLFWHG�WR�VWDUW�DW�87��������7KH�SUHFLVH�RQVHW�RI�WKH�

PXWXDO�HYHQW�LV�GLIILFXOW�WR�GHWHUPLQH�IURP�VLPSOH�H[DPLQDWLRQ�RI�

RXU�OLJKWFXUYH��)LWWLQJ�WKH�OLJKWFXUYH�ZLWK�D�VPRRWKO\�EURNHQ�SRZHU�

ODZ��ZLWK�WKH�EUHDN�DPSOLWXGH�IL[HG�WR�WKH�DYHUDJH�PDJQLWXGH�EHIRUH�

WKH�SUHGLFWHG�VWDUW�RI�WKH�HYHQW��VXJJHVWV�WKDW�WKH�RQVHW�RFFXUV�DW�-'�

��������  � ������� G�� RU� 87� ������� ZKLFK� LV� ��� PLQ� DIWHU� WKH�

SUHGLFWHG�RQVHW��:H�GHWHFWHG�YDULDELOLW\�RI�û5� �������������PDJ��

ZKLFK�LV�D�ORZHU�OLPLW�WR�WKH�HYHQW�GHSWK�EHFDXVH�RXU�REVHUYDWLRQV�

FRQFOXGHG�EHIRUH�WKH�HYHQW�PD[LPXP�RFFXUUHG��&OHDU�VNLHV�ZLWK�D�

ZD[LQJ� JLEERXV�0RRQ� SURYLGHG� UHDVRQDEOH� REVHUYLQJ� FRQGLWLRQV�

EXW�DQ�LQFUHDVHG�EDFNJURXQG��OHDGLQJ�WR�D�W\SLFDO�SUHFLVLRQ�RI�������

PDJ��

�

1XPEHU� 1DPH� \\\\�PP�GG� 3KDVH� /3$%� %3$%� 3HULRG�K�� 3�(�� $PS� $�(�� *US�
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2FWREHU� ����:H�PRQLWRUHG� WKH� DVWHURLG� ELQDU\� IRU� VHYHUDO� KRXUV�

EHIRUH�WKH�RQVHW�RI�DQ�LQIHULRU�HYHQW��ZKLFK�ZDV�SUHGLFWHG�WR�VWDUW�DW�

87� ������� :H� GLG� QRW� REVHUYH� DQ\� VLJQLILFDQW� YDULDELOLW\��

2EVHUYDWLRQV�ZHUH�DFTXLUHG�WKURXJK�FOHDU�VNLHV�ZLWK�D�QHDUO\�IXOO�

PRRQ��OHDGLQJ�WR�D�VLJQLILFDQWO\�HOHYDWHG�EDFNJURXQG�DQG�D�W\SLFDO�

SUHFLVLRQ�RI�������PDJ��

�

,Q� VXPPDU\�� ZH� DFTXLUHG� REVHUYDWLRQV� RI� VXSHULRU� DQG� LQIHULRU�

PXWXDO�HYHQWV�EHWZHHQ�����3DWURFOXV�DQG�0HQRHWLXV�RYHU�VHYHUDO�

QLJKWV�LQ������6HSWHPEHU�DQG�2FWREHU��7KH�ORZ�GHFOLQDWLRQ�RI�WKH�

DVWHURLG� ELQDU\� IURP� RXU� ORFDWLRQ� LQ� QRUWK� *HRUJLD� OLPLWHG� WKH�

REVHUYLQJ�ZLQGRZ�HDFK�QLJKW��QHYHUWKHOHVV�ZH�ZHUH�DEOH�WR�PRQLWRU�

VLJQLILFDQW� SRUWLRQV� RI� VHYHUDO� PXWXDO� HYHQWV�� 7KH� HYHQW� WLPLQJ�

SUHGLFWLRQV�E\�%UR]RYLü�HW�DO���������DUH�LQ�JHQHUDO�DJUHHPHQW�ZLWK�

RXU�REVHUYDWLRQV��WKRXJK�ZH�ILQG�GLVFUHSDQFLHV�LQ�WKH�SUHGLFWHG�YV��

REVHUYHG�WLPLQJ�RI������PLQ��)URP�WKRVH�OLJKWFXUYHV�WKDW�FRYHUHG�

PRUH�WKDQ�KDOI�RI�DQ�HYHQW��ZH�PHDVXUHG�HYHQW�GHSWKV�RI�û5� ������

�����PDJ�� DQG�ZH� SURYLGH� ORZHU� OLPLWV� RQ� WKH� HYHQW� GHSWK� IURP�

OLJKWFXUYHV� WKDW� FRYHUHG� OHVV� WKDQ� KDOI� RI� DQ� HYHQW�� 2XU� W\SLFDO�

SKRWRPHWULF� SUHFLVLRQ� YDULHG� ZLWK� WKH� REVHUYLQJ� FRQGLWLRQV� DQG�

PRRQ�SKDVH��UDQJLQJ�IURP�������PDJ�XQGHU�H[FHOOHQW�FRQGLWLRQV�WR�

������PDJ�XQGHU�D�QHDUO\�IXOO�PRRQ��:H�H[SHFW�WKHVH�REVHUYDWLRQV�

ZLOO�DVVLVW�LQ�D�PRUH�SUHFLVH�GHWHUPLQDWLRQ�RI�WKH�ELQDU\�RUELW�DV�ZHOO�

DV�WKH�DVWHURLG�VL]HV�DQG�VKDSHV��LQ�SUHSDUDWLRQ�IRU�WKH�SODQQHG�IO\E\�

RI�WKH�V\VWHP�E\�1$6$¶V�/XF\�0LVVLRQ�LQ�������

$FNQRZOHGJHPHQWV�

12,5/DE�,5$)�LV�GLVWULEXWHG�E\�WKH�&RPPXQLW\�6FLHQFH�DQG�'DWD�

&HQWHU�DW�16)�12,5/DE��ZKLFK�LV�PDQDJHG�E\�WKH�$VVRFLDWLRQ�RI�

8QLYHUVLWLHV� IRU� 5HVHDUFK� LQ� $VWURQRP\� �$85$�� XQGHU� D�

FRRSHUDWLYH�DJUHHPHQW�ZLWK�WKH�8�6��1DWLRQDO�6FLHQFH�)RXQGDWLRQ��

7KLV� UHVHDUFK�ZDV�PDGH� SRVVLEOH� LQ� SDUW� EDVHG� RQ� GDWD� IURP� WKH�
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