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7KH�1 HWKHUODQGV�,QVWLWXWH��

IRU�WKH�1 HDU�( DVW��
�1 ,1 2 ����
/ HLGHQ�
�
�
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,QWURGXFWLRQ�

$W�D�WLPH�ZKHQ�WKH�' XWFK�XQLYHUVLW\ �V\ VWHP�KDV�GLIILFXOWLHV�LQ�
UHVLVWLQJ�WKH�DOOXUH�RI�QHZ�WUHQGV��WKH�1 HWKHUODQGV�,QVWLWXWH�IRU�
WKH�1 HDU�( DVW�FRQVLVWHQWO\ �VXSSRUWV�WKH�FODVVLFDO�GLVFLSOLQHV�WKDW�
DUH�WKH�VWXGLHV�RI�WKH�1 HDU�( DVW��7KLV�ZDV�WKH�SULPDU\ �UHDVRQ�
IRU�WKH�,QVWLWXWH·V�IRXQGDWLRQ�RYHU�� � �\ HDUV�DJR��,Q�VSLWH�RI�WKH�
OLPLWHG�PHDQV�WKDW�DUH�DW�RXU�GLVSRVDO��WKH�1 ,1 2 �KDV�FRQVWDQWO\ �
SURYHQ�LWV�ZRUWK�LQ�WKLV�UROH��
�
$V�LV�FOHDUO\ �LOOXVWUDWHG�E\ �WKH�VRRQ�WR�EH�UHRSHQHG�1 HWKHUODQGV·�
,QVWLWXWH�LQ�7XUNH\ ��D�FDUHIXOO\ �EXLOW�XS�OLEUDU\ �FROOHFWLRQ�LV�D�
FRQGLWLR�VLQH�TXD�QRQ�IRU�LQVWLWXWLRQV�ZLWK�VFLHQWLILF�DPELWLRQV��7KH�
VWXGLHV�RI�WKH�DQFLHQW�1 HDU�( DVW�DQG�( J\ SW�DW�/ HLGHQ�DUH�
XQWKLQNDEOH�ZLWKRXW�WKH�ERRNV�DQG�MRXUQDOV�KRXVHG�LQ�WKH�
1 ,1 2 �OLEUDU\ ��$W�WKH�VDPH�WLPH�RXU�OLEUDU\ �LV�RI�VXSUDQDWLRQDO�
LPSRUWDQFH�WR�WKHVH�ILHOGV�RI�VWXG\ ��DV�VKRZQ�E\ �WKH�JURZLQJ�
VWUHDP�RI�UHVHDUFKHUV�DQG�VWXGHQWV�IURP�DEURDG��,W�OHQGV�
SUHVWLJH�QRW�RQO\ �WR�WKH�1 ,1 2 ��EXW�DOVR�WR�/ HLGHQ�8 QLYHUVLW\ ��
�
7KH�1 ,1 2 ·V�VFLHQWLILF�RXWSXW�KDV�UHFHQWO\ �EHHQ�VLJQLILFDQWO\ �
DXJPHQWHG�E\ �IRXU�UHVHDUFK�IHOORZV��WZR�RI�ZKRP�DUH�HPHULWXV�
SURIHVVRUV�RI�/ HLGHQ�8 QLYHUVLW\ ��7KLV�UHSRUW�GHVFULEHV�KRZ��
WKDQNV�WR�WKH�ZRUN�RI�WKHVH�WHPSRUDU\ �VWDII�PHPEHUV��WKH�
,QVWLWXWH�SUHVHQWV�LWVHOI�LQ�WKH�DFDGHPLF�PLOLHX�ZLWK�PRUH�
SURPLQHQFH��7KHLU�FRQWULEXWLRQV�DUH�D�R��VXSHUYLVLRQ�RI�3K�' ��
UHVHDUFKHUV��SDUWLFLSDWLRQ�LQ�V\ PSRVLD�DQG�SUHSDUDWLRQ�RI�
SXEOLFDWLRQV���
�
( YHQ�WKRXJK�WKH�1 ,1 2 �YDOXHV�LWV�DXWRQRP\ �DV�D�SULYDWH�
IRXQGDWLRQ��FRRSHUDWLRQ�ZLWK�/ HLGHQ�8 QLYHUVLW\ �LV�RQJRLQJ�DQG�
VWURQJ��,W�LV�UHJUHWWDEOH�LQ�WKLV�FRQWH[ W�WKDW�WKH�8 QLYHUVLW\ ·V�
DGPLQLVWUDWLYH�UHJXODWLRQV�RQ�KRXVLQJ�DQG�,&7�SXW�PXFK�
SUHVVXUH�RQ�WKH�EXGJHW��
�
7KH�UHQHZHG�VWDUW�RI�WKH�1 HWKHUODQGV�,QVWLWXWH�LQ�7XUNH\ ��1 ,7��
WKH�QHZ�QDPH�IRU�WKH�1 HGHUODQGV�+ LVWRULVFK�$UFKDHRORJLVFK�
,QVWLWXWH��PHDQV�WKDW�D�YDOXDEOH�UHSUHVHQWDWLYH�RI�WKH�1 ,1 2 �ZLOO�
UHRSHQ�LWV�GRRUV�LQ�WKH�FRXUVH�RI�� � � � ��7KH�,QVWLWXWH�LQ�,VWDQEXO�
DLPV�WR�EH�PXFK�PRUH�WKDQ�DQ�LQIRUPDWLRQ�GHVN�DQG�ORZ�
EXGJHW�KRWHO�E\ �KDYLQJ�D�VWURQJ�SUHVHQFH�LQ�WKH�ILHOG�RI�
DFDGHPLF�UHVHDUFK��7KH�OLEUDU\ �KDV�D�FUXFLDO�UROH��ILUVWO\ �DV�D�
VWURQJ�VXSSRUW�IRU�WKH�7XUNLVK�XQLYHUVLWLHV�ZKRVH�1 HDU�( DVWHUQ�
VWXGLHV�UHO\ �KHDYLO\ �XSRQ�LWV�FROOHFWLRQ�RI�ERRNV�DQG�MRXUQDOV��
6HFRQGO\ ��WKH�HQVXLQJ�JRRGZLOO�JHQHUDWHV�RSSRUWXQLWLHV�WKDW�
ZRXOG�RWKHUZLVH�EH�XQDWWDLQDEOH��7KH�QHZ�DQG�UHSUHVHQWDWLYH�
KRXVLQJ�LV�D�VROLG�EDVH�IRU�IXUWKHU�GHYHORSPHQW��7KH�LQVWDOPHQW�
RI�D�QHZ�DQG�FRPSHWHQW�ORFDO�GLUHFWRU�PHDQV�ZH�KDYH�UHDVRQ�WR�
WUXVW�WKDW�WKH�1 ,7�IDFHV�D�SURPLVLQJ�IXWXUH��
�
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' LUHFWRU·V�5HP DUNV�

6XEVLGLDU\ �LQVWLWXWHV�

ƒ�,67$1 %8 / �

) ROORZLQJ�D�ORQJ�DEVHQFH�GXH�WR�LOOQHVV�' U�/ D* UR�KDV�OHIW�WKH�
1 ,1 2 �ODVW�VXPPHU��6LQFH�KH�ZRUNHG�DV�D�OLEUDULDQ�IRU�PDQ\ �
\ HDUV�DQG�LV�D�VSHFLDOLVW�LQ�WKH�ILHOGV�RI�ERWK�$UDELF�VWXGLHV�DQG�
DUFKDHRORJ\ ��KH�KDV�FRQWULEXWHG�JUHDWO\ �WR�WKH�GHYHORSPHQW�RI�
WKH�1 ,1 2 �OLEUDU\ �FROOHFWLRQ�RQ�PHGLHYDO�DUFKDHRORJ\ �DQG�WKH�
PRGHUQ�1 HDU�( DVW��) URP�� � � � �WR�� � � � �KH�ZDV�ORFDO�GLUHFWRU�RI�
WKH�VXEVLGLDU\ �LQVWLWXWH�LQ�,VWDQEXO��+ LV�LQWHULP�VXFFHVVRU�' U�
. LHO�KDV�PDLQWDLQHG�WKH�,QVWLWXWH·V�UHODWLRQV�ZLWK�WKH�7XUNLVK�
DFDGHPLF�PLOLHX�DQG�UHSUHVHQWHG�WKH�,QVWLWXWH�DW�D�ODUJH�QXPEHU�
RI�VFLHQWLILF�JDWKHULQJV��
' XULQJ�WKH�\ HDU�XQGHU�UHYLHZ�H[ WHQVLYH�DWWHQWLRQ�KDV�EHHQ�SDLG�
WR�ILQGLQJ�VXLWDEOH�KRXVLQJ�WKDW�ZRXOG�DOORZ�WKH�,QVWLWXWH�EHWWHU�
RSSRUWXQLWLHV�IRU�IXUWKHU�GHYHORSPHQW��$ �ORFDWLRQ�KDV�EHHQ�
IRXQG�LQ�WKH�QHDUE\ �FRPSOH[ �RI�WKH�IXWXUH�$ QDWROLDQ�&LYLOL] DWLRQV�
,QVWLWXWH�RI�. Ro�8 QLYHUVLW\ ��7KH�VSDFH�UHVHUYHG�IRU�WKH�
1 HWKHUODQGV�,QVWLWXWH��WKH�FRQGLWLRQV�RI�VHWWOHPHQW�DQG�WKH�
SUHVHQFH�RI�WKH�RWKHU�UHVHDUFK�LQVWLWXWH�IRUP�D�YHU\ �SURPLVLQJ�
HQYLURQPHQW��7KH�WDVN�RI�IROORZLQJ�WKURXJK�ZLWK�WKLV�SURPLVH�
ZLOO�IDOO�WR�' U�* HUULWVHQ��ZKR�ZLOO�GLUHFW�WKH�,QVWLWXWH�IURP�
-DQXDU\ �� � � � �RQZDUGV��7KH�%RDUG�RI�* RYHUQRUV�KDV�GHFLGHG�
WKDW�WKH�QHZ�QDPH�RI�WKH�,QVWLWXWH�ZLOO�EH�´WKH�1 HWKHUODQGV�
,QVWLWXWH�LQ�7XUNH\ µ��
�
ƒ�' $0 $6&8 6�

$ IWHU�WKH�%RDUG�RI�* RYHUQRUV·�GHFLVLRQ�WR�HLWKHU�FORVH�WKH�
1 ,$6�LQ�' DPDVFXV�RQ�� � �' HFHPEHU�� � � � �RU�WR�WUDQVIHU�LW�WR�DQ�
LQWHUHVWHG�SDUW\ ��WKH�,QVWLWXWH�KDV�OHG�D�GRUPDQW�H[ LVWHQFH��7KH�
%RDUG�RI�* RYHUQRUV�RI�WKH�) RXQGDWLRQ�1 ,$6�KDV�VWHSSHG�
GRZQ�RQ�WKLV�GDWH��,W�ZDV�D�JUDWLI\ LQJ�RXWFRPH�IRU�DOO�LQYROYHG�
WKDW�WKH�,QVWLWXWH�ZDV�QRW�ILQDOO\ �FORVHG�EXW�WUDQVIHUUHG�WR�
/ HLGHQ�8 QLYHUVLW\ ��0 V��' XLVWHUPDDW��0 $ ��KDV�SRZHUHG�WKLV�RQH�
SHUVRQ�EXVLQHVV�ZLWK�HQWKXVLDVP�IURP�� � � � �RQZDUGV��
HVWDEOLVKLQJ�YDOXDEOH�FRQWDFWV�ZLWK�WKH�6\ ULDQ�DXWKRULWLHV��$V�RI�
-DQXDU\ �� � � � �/ HLGHQ�8 QLYHUVLW\ �KDV�WDNHQ�KHU�LQWR�HPSOR\ PHQW��
,W�LV�KRSHG�WKDW�WKH�WUDQVIHU�ZLOO�DOORZ�FRQWLQXDWLRQ�RI�KHU�ZRUN��
�
�
7R�HYHU\ �RQH�RI�WKH�DERYH�PHQWLRQHG�UHSUHVHQWDWLYHV�RI�WKH�
1 ,1 2 ��ZKR�KDYH�LQ�FRPPRQ�WKDW�WKH\ �KDYH�RIWHQ�IDFHG�
GLIILFXOW�VLWXDWLRQV�DEURDG�DQG�KDG�WR�VROYH�WKHP�VLQJOH�KDQGHG��
ZH�ZLVK�WR�H[ SUHVV�RXU�DSSUHFLDWLRQ��
�
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' HFHDVH�RI�0 UV��-LQ�-LH�

,Q�WKH�VXPPHU�RI�� � � � �0 UV��' U�-LQ�-LH��1 ,1 2 �VWDII�PHPEHU�
IRU�%L2 U�DQG�WKH�OLEUDU\ ��SDVVHG�DZD\ ��,Q�WKH�\HDUV�VKH�KDV�VSHQW�
ZLWK�XV��VKH�IXOILOOHG�ERWK�KHU�VFLHQWLILF�DQG�DGPLQLVWUDWLYH�
GXWLHV�ZLWK�JUHDW�GHYRWLRQ��: H�UHPHPEHU�KHU�ZLWK�JUDWLWXGH��
�
6SHFLDO�FKDLU�

7RZDUGV�WKH�HQG�RI�WKH�\ HDU�XQGHU�UHYLHZ�LW�KDV�EHFRPH�FOHDU�
WKDW�WKH�1 ,1 2 ·V�RIIHU�WR�HVWDEOLVK�D�VSHFLDO�FKDLU�RQ�´ ( FRORJ\ �
DQG�3DODHR�HFRORJ\ �RI�WKH�1 HDU�( DVWµ�ZLOO�EH�JODGO\ �DFFHSWHG�E\ �
WKH�) DFXOW\ �RI�$UFKDHRORJ\ ��$QWLFLSDWLQJ�WKH�SURFHGXUH�WR�
LQVWDOO�D�FDQGLGDWH�IRU�WKH�FKDLU��WKH�) DFXOW\ �LQWHQGV�WR�
LQFRUSRUDWH�FODVVHV�RQ�WKH�VXEMHFW�LQWR�WKH�VWXG\ �SURJUDPPH�LQ�
WKH�DFDGHPLF�\HDU�� � � � � � � � � ��
�
9LVLWV�DEURDG�

7KH�' LUHFWRU�KDV�FRQGXFWHG�VHYHUDO�WDONV�RQ�WKH�VXEMHFW�RI�QHZ�
KRXVLQJ�ZLWK�WKH�5HFWRU�RI�. Ro�8 QLYHUVLW\ ��3URI��$WWLOD�$VNDU��
+ H�PHW�ZLWK�WKH�QHZO\ �DSSRLQWHG�' XWFK�DPEDVVDGRU�LQ�$QNDUD��
' U�0 DUFHO�. XUSHUVKRHN��DQG�ZLWK�VHYHUDO�RIILFLDOV�RI�WKH�
0 LQLVWU\ �RI�&XOWXUH�DQG�7RXULVP�LQ�$QNDUD�WR�QHJRWLDWH�RQ�WKH�
H[ FDYDWLRQV�DW�%DUFÖQ�+ • \ • N��
�
�

�

%RDUG�RI�* RYHUQRUV�
3UHVLGHQW�&XUDWRU�5��+ D] HOKRII��/ / �0 ��UHWLUHG�DIWHU�WKH�%RDUG·V�
' HFHPEHU�PHHWLQJ��7KH�* RYHUQRUV�DUH�JUDWHIXO�WR�0 U�
+ D] HOKRII�IRU�KLV�FRQWULEXWLRQV�WR�WKH�%RDUG��3URI��' U�-�5�7�0 ��
3HWHUV�ZDV�LQVWDOOHG�DV�WKH�QHZ�3UHVLGHQW��
$W�WKH�%RDUG·V�' HFHPEHU�PHHWLQJ�$ �: ��. LVW��/ / �0 ��DOVR�
UHWLUHG�DQG�ZDV�UHSODFHG�E\ �3URI��' U�7��YDQ�+ DDIWHQ��9LFH�
5HFWRU�RI�/ HLGHQ�8 QLYHUVLW\ ��3URI��' U�2 �( ��. DSHU��LQVWDWHG�DV�
3URIHVVRU�RI�( J\ SWRORJ\ �DW�/ HLGHQ�8 QLYHUVLW\ �LQ�0 D\ �� � � � ��ZDV�
DSSRLQWHG�&XUDWRU�DW�WKH�VDPH�PHHWLQJ��
2 Q�� � �' HFHPEHU�� � � � �WKH�%RDUG�RI�* RYHUQRUV�FRQVLVWHG�RI�
WKH�IROORZLQJ�&XUDWRUV��
3URI��' U�+ �$ �* ��%ULMGHU��' U�5�7�-��&DSSHUV��+ �* ��' LMNJUDDI��%�
6F��&�+ ��* RHNRRS��/ / �0 ��' U�$ �+ ��GH�* URRW��3URI��' U�7��YDQ�
+ DDIWHQ��0 UV��&�$ �$ ��+ RRIW�* UDDIODQG�YDQ�+ HHN��-�+ ��+ XOVKRI��
/ / �0 ��3URI��' U�-�5�7�0 ��3HWHUV��3UHVLGHQW���3URI��' U�0 ��6WRO��
3URI��' U�. �5��9HHQKRI��-�-��5RRGHQEHUJ�LV�6HFUHWDU\ �WR�WKH�
%RDUG��
2 Q�� � �' HFHPEHU�� � � � ��WKH�VFLHQWLILF�FRPPLWWHH�RI�WKH�%RDUG�
RI�* RYHUQRUV�FRQVLVWHG�RI��
3URI��' U�+ �* ��%ULMGHU��' U�5�7�-��&DSSHUV��' U�$ �+ ��GH�* URRW��
' U�-�-��5RRGHQEHUJ��3URI��' U�0 ��6WRO��3URI��' U�. �5��9HHQKRI��



� � �

�
6WDII�

1 ,1 2 �VWDII�LQ�� � � � ��
' U��-�-��5RRGHQEHUJ��' LUHFWRU��� �� �IWH�JHQHUDO�PDQDJHPHQW��� �� �
IWH�UHVHDUFK���0 UV��* �+ ��%ROWHQ��OLEUDU\ �DVVLVWDQW��� �� �IWH���0 U�
5�7��' LFNKRII��DGPLQLVWUDWRU��� �� �IWH���0 UV��&��+ RRUQ�-DQVVHQ��
ILQDQFLDO�DGPLQLVWUDWLRQ�DVVLVWDQW��� �� �IWH���: ��+ RYHVWUH\ GW��0 $ ��
$ ( %�HGLWRU��� �� �IWH���0 UV��0 �: ��. HXNHQ��OLEUDU\ �DVVLVWDQW��� �� �
IWH���0 UV��$ �0 ��GH�9ULHV�+ HHURPD��0 $ ��OLEUDULDQ��� �� �IWH���0 V��
( �0 ��YDQ�GHU�: LOW��IUHH�ODQFH�%L2 U�DVVLVWDQW��� �� �IWH���0 V��&�+ ��
YDQ�=RHVW��0 $ ��VHFUHWDU\ �DQG�SXEOLFDWLRQV�DVVLVWDQW��� �� �IWH���
5HVHDUFK�IHOORZV��VHH�DOVR�SDJH�� �II����3URI��' U�-��GH�5RRV��3URI��
' U�. ��YDQ�GHU�7RRUQ��3URI��' U�7��0 XUDRND��DQG�3URI��' U�-�) ��
%RUJKRXWV��
�

�

6HFUHWDU\ �
0 V��&�+ ��YDQ�=RHVW�FRYHUHG�D�EURDG�UDQJH�RI�DFWLYLWLHV��6KH�
PDLQWDLQHG�FRQWDFW�ZLWK�GHSDUWPHQWV�DQG�SHUVRQV�DW�/ HLGHQ�
8 QLYHUVLW\ ��D�R��WKH�,&7�GHSDUWPHQW��PHPEHUV�RI�WKH�,QVWLWXWH�
IRU�/ DQJXDJHV�DQG�&XOWXUHV�RI�WKH�0 LGGOH�( DVW��DXWKRUV�RI�
1 ,1 2 �SXEOLFDWLRQV��DQG�HOVHZKHUH��D�R��WKH�1 DWLRQDO�0 XVHXP�
RI�$QWLTXLWLHV��/ HLGHQ���,Q�6HSWHPEHU�0 V��( �0 ��YDQ�GHU�: LOW��
0 V��&�+ ��YDQ�=RHVW�DQG�' U��5�-��' HPDUpH��HGLWRU�RI�WKH�
( J\SWRORJLFDO�3XEOLFDWLRQV�VHULHV��YLVLWHG�3HHWHUV�3UHVV�LQ�/ HXYHQ�
IRU�WKH�EHQHILW�RI�WKH�FRRSHUDWLRQ�ZLWK�3HHWHUV���
7KH�DGPLQLVWUDWLRQ�DQG�SURPRWLRQ�RI�WKH�HYHQLQJ�FRXUVHV�
RIIHUHG�E\ �WKH�,QVWLWXWH�IRU�/ DQJXDJHV�DQG�&XOWXUHV�RI�WKH�
0 LGGOH�( DVW�ZDV�WUDQVIHUUHG�WR�0 V��9DQ�=RHVW��,Q�WKH�DFDGHPLF�
\ HDU�� � � � �� � � � �WHQ�HYHQLQJ�FRXUVHV�ZHUH�RUJDQL] HG�ZLWK�D�WRWDO�
QXPEHU�RI�� � �SDUWLFLSDQWV��
7KH�SUDFWLFDO�RUJDQLVDWLRQ�RI�WKH�1 ,1 2 �OHFWXUHV�DQG�HQVXLQJ�
UHFHSWLRQV�ZDV�LQ�WKH�KDQGV�RI�0 V��9DQ�=RHVW��6KH�PDLQWDLQV�D�
QHZ�ZHEVLWH�DW�ZZZ�QLQR�OHLGHQ�QO��ZKLFK�ZLOO�XQGHUJR�IXUWKHU�
LPSURYHPHQW�LQ�� � � � ��
7KH�PHHWLQJV�DQG�PLQXWHV�RI�WKH�%RDUG�RI�* RYHUQRUV�ZHUH�
SUHSDUHG��DV�ZHOO�DV�WKH�$QQXDO�5HSRUW�� � � � ���
,Q�FORVH�FRQWDFW�ZLWK�3URI��' U��7K�3�-��YDQ�GHQ�+ RXW�RI�WKH�
8 QLYHUVLW\ �RI�&KLFDJR�VKH�DVVLVWHG�LQ�WKH�HGLWLRQ�RI�WKH�
3URFHHGLQJV�RI�WKH�V\ PSRVLXP�KHOG�LQ�' HFHPEHU�� � � � ��WR�EH�
SXEOLVKHG�DV�3,+ $1 6�YROXPH�� � � �LQ�� � � � ��6KH�GLG�VRPH�ZRUN�
RQ�%L2U��HVSHFLDOO\ �LQ�WKH�DEVHQFH�RI�WKH�HGLWRULDO�VHFUHWDU\ ��
' XULQJ�WKH�\ HDU�0 V��9DQ�=RHVW�SURGXFHG�VHYHUDO�IO\ HUV�DQG�
SULFH�OLVWV�RI�1 ,1 2 �SXEOLFDWLRQV��VROG�1 ,1 2 �SXEOLFDWLRQV�DW�
JDWKHULQJV��DQG�DVVLVWHG�LQ�SUHSDUDWLRQV�IRU�WKH�V\ PSRVLXP�
´$QDWROLD�DQG�WKH�-D] LUD�GXULQJ�WKH�2 OG�$VV\ ULDQ�3HULRGµ��KHOG�
RQ�� � �� � �' HFHPEHU��
�
�



� � �

�
/ LEUDU\ �

9LVLWRUV�

7KH�QXPEHU�RI�UHJLVWHUHG�YLVLWRUV�WR�WKH�1 ,1 2 �OLEUDU\ �SHU�GD\ �
ZDV�KLJK�LQ�FRPSDULVRQ�WR�RWKHU�\ HDUV��� � �LQ�� � � � ��� � �LQ�� � � � ���
7KLV�ZDV�SDUWLFXODUO\ �WKH�FDVH�GXULQJ�WKH�SHULRGV�) HEUXDU\ �WR�
0 D\ �DQG�2 FWREHU�WR�1 RYHPEHU�DQ�LQFUHDVH�ZDV�FRXQWHG��ZLWK�D�
FXOPLQDWLRQ�LQ�$SULO�² �� � �� �YLVLWRUV�SHU�GD\ �RQ�DYHUDJH��7KH�
LQFRUSRUDWLRQ�RI�WKH�1 ,1 2 �OLEUDU\ �FDWDORJXH�LQWR�WKH�FHQWUDO�
8 QLYHUVLW\ �/ LEUDU\ ·V�V\ VWHP�KDV�UHVXOWHG�LQ�DQ�LQFUHDVH�RI�RQH�
WLPH�YLVLWRUV�LQ�DGGLWLRQ�WR�RXU�UHJXODU�YLVLWRUV��7KHVH�RFFDVLRQDO�
OLEUDU\ �XVHUV�YLVLW�WKH�OLEUDU\ �ZLWK�WKH�VROH�SXUSRVH�RI�ORRNLQJ�XS�
D�VSHFLILF�SXEOLFDWLRQ�IRXQG�WKURXJK�WKH�FHQWUDO�FDWDORJXH��
' XH�WR�D�UHTXHVW�E\ �WKH�) DFXOW\ �RI�$UWV��WKH�OLEUDU\ �ZDV�RSHQ�WR�
IXWXUH�VWXGHQWV�GXULQJ�LQIRUPDWLRQ�PHHWLQJV�RQ�D�IHZ�6DWXUGD\ V�
LQ�VSULQJ�DQG�DXWXPQ��
,Q�� � � � �RQFH�DJDLQ�D�QXPEHU�RI�YLVLWRUV�IURP�VHYHUDO�( XURSHDQ�
FRXQWULHV�DQG�RWKHU�SDUWV�RI�WKH�ZRUOG�FDPH�WR�WKH�OLEUDU\ ��7KH�
GXUDWLRQ�RI�WKHLU�VWD\ �YDULHG�IURP�D�IHZ�GD\ V�WR�WHQ�PRQWKV��
7KH�LQFUHDVH�LQ�YLVLWRUV�IURP�5XVVLD�LV�SDUWLFXODUO\ �QRWHZRUWK\ ���
�
$FTXLVLWLRQ�

$ �WRWDO�RI�� � � �PDJD] LQH�LVVXHV��� � �WKURXJK�H[ FKDQJH��DQG�� � � �
PRQRJUDSKV�ZHUH�DGGHG�WR�WKH�OLEUDU\ �LQ�� � � � ��6HYHUDO�SHUVRQV�
DQG�LQVWLWXWLRQV�GRQDWHG�SXEOLFDWLRQV�WR�WKH�OLEUDU\ ���
9DOXDEOH�DGYLFH�RQ�WKH�SXUFKDVH�RI�ERRNV�ZDV�RIIHUHG�E\ �WKH�
VHFWLRQV�RI�WKH�8 QLYHUVLW\ ·V�,QVWLWXWH�IRU�/ DQJXDJHV�DQG�
&XOWXUHV�RI�WKH�0 LGGOH�( DVW�WKDW�DUH�KRXVHG�LQ�WKH�OLEUDU\ ��DQG�
E\ �RWKHUV�ZKR�IHHO�FRQQHFWHG�WR�WKH�1 ,1 2 �FROOHFWLRQ��
�
9DULD�

,Q�$SULO�DQG�0 D\ �WKH�OLEUDU\ �DVVLVWDQWV�IROORZHG�VHYHUDO�FRXUVHV�
DW�WKH�8 QLYHUVLW\ �/ LEUDU\ �RQ�WKH�QHZ�DXWRPDWHG�FDWDORJXH�HQWU\ �
V\ VWHP�$ / ( 3+ ��' XULQJ�0 D\ �WKH�FDWDORJXH�ZDV�PDGH�DFFHVVLEOH�
WR�DOO��EXW�QHLWKHU�WKH�HPSOR\ HHV�QRU�WKH�YLVLWRUV�RI�WKH�OLEUDU\ �
FRQVLGHU�LW�DQ�LPSURYHPHQW���
�
,Q�0 HPRULDP�

2 Q�: HGQHVGD\ �� � �-XO\ �RXU�KLJKO\ �YDOXHG�FROOHDJXH�-LQ�-LH�
SDVVHG�DZD\ �DIWHU�D�ZDVWLQJ�LOOQHVV�WKDW�KDG�ODVWHG�VHYHUDO�\ HDUV��
-LQ�-LH�HQMR\ HG�FRQWDFWV�ZLWK�YLVLWRUV�RQ�WKH�DIWHUQRRQV�ZKHQ�
VKH�ZRUNHG�LQ�WKH�OLEUDU\ ��: H�DSSUHFLDWHG�WKH�LQWHUHVWLQJ�
FRQYHUVDWLRQV�ZH�KDG�ZLWK�KHU�EHFDXVH�RI�KHU�UHIUHVKLQJ�YLHZ�
RQ�ZHVWHUQ�VRFLHW\ �WKURXJK�KHU�&KLQHVH�EDFNJURXQG���
: H�PLVV�KHU��
�
�



� � �

�
3XEOLFDWLRQV�

%LEOLRWKHFD�2 ULHQWDOLV�

,Q�� � � � ��WKH�HGLWRUV�RI�WKH�MRXUQDO�%L2U�ZHUH�5�( ��. RQ�
�$UDELFD���$ ��YDQ�GHU�. RRLM��+ HEUHZ��2 OG�7HVWDPHQW���+ �-�$ ��
GH�0 HXOHQDHUH��( J\ SWRORJ\ ���' �-�: ��0 HLMHU��$UFKDHRORJ\ ���-�-��
5RRGHQEHUJ��HGLWRU�LQ�FKLHI���-��GH�5RRV��+ LWWLWRORJ\ ��DQG�0 ��
6WRO��$VV\ ULRORJ\ �DQG�YDULD���7KH�HGLWRULDO�VHFUHWDU\ �ZDV�( �0 ��
YDQ�GHU�: LOW��7KH�HGLWRUV�PHW�RQ�WZR�RFFDVLRQV��
7KH�LVVXHV�� � �� � � ��� � �� � � ��DQG�� � � ��DV�ZHOO�DV�WKH�DQQXDO�LQGH[ �
WR�9ROXPH�� � ��� � � � ��ZHUH�SXEOLVKHG�LQ�� � � � ��3XEOLVKHG�DUWLFOHV��
ƒ� ( LQH�DOWRULHQWDOLVFKH�XQG�DQWLNH�IDEHO�=DXQN| QLJ� 0 • FNH�

XQG�( OHSKDQW� 6WLHU�² �5��%RUJHU�
ƒ� 7KH�6HSWXDJLQW�DQG�LWV�OLWHUDU\ �FULWLFDO�YDOXH�DFFRUGLQJ�WR�

( PDQXHO�7RY�² �0 ��YDQ�GHU�0 HHU�
ƒ� 7KH�2 WKHU�6LGH�RI�6KHED��( DUO\ �7RZQV�RQ�WKH�+ LJODQGV�RI�

<HPHQ�² �7�-��: LONLQVRQ��SDSHU�YHUVLRQ�RI�WKH�9 HHQKRI�OHFWXUH�
� � � � ��

ƒ� ­ �O·DXEH�GX�,,,H�PLOOpQDLUH��R• �HQ�HVW�OD�OH[ LFRJUDSKLH�
pJ\ SWLHQQH"�² �/ ��3DQWDODFFL�

ƒ� ( J\ SWLDQ�5HFRQVWLWXWHG�² �/ ��' HSX\ GW�
ƒ� + �-��) UDQNHQ��� � � � �� � � � ��DQG�KLV�&RQWULEXWLRQ�WR�

3DOHVWLQLDQ�$UFKDHRORJ\ �² �* �5�+ ��: ULJKW�
ƒ� &XQHLIRUP�/ LWHUDF\ �DQG�' HXWHURQRPLF�&RPSRVLWLRQ�² �

: �6��0 RUURZ�
�
3XEOLFDWLRQV�GH�6WDPERXO��3,+ $1 6��

7KH�HGLWRUV�RI�WKH�VHULHV�ZHUH�0 �-��0 HOOLQN��-�-��5RRGHQEHUJ��. ��
YDQ�GHU�7RRUQ�DQG�. �5��9HHQKRI��
7KH�IROORZLQJ�YROXPHV�ZHUH�SXEOLVKHG�LQ�� � � � ��

ƒ� ( WKQLFLW\ �LQ�$QFLHQW�0 HVRSRWDPLD��3DSHUV�5HDG�DW�WKH�� �
� �

�
5HQFRQWUH�$VV\ULRORJLTXH�,QWHUQDWLRQDOH��/ HLGHQ�� �� �-XO\ �� � � � �
² �( GLWHG�E\ �: �+ ��YDQ�6ROGW�LQ�FRRSHUDWLRQ�ZLWK�5��. DOYHODJHQ�
DQG�' ��. DW] ��3,+ $1 6��� � � ��>,6%1 �� � �� � � � �� � � �; @�

ƒ� $O�0 LQD��$ �3RUW�RI�$QWLRFK�IURP�/ DWH�$QWLTXLW\ �WR�WKH�( QG�
RI�WKH�2 WWRPDQV�² �7DVKD�9RUGHUVWUDVVH��3,+ $1 6��� � � ��
>,6%1 �� � �� � � � �� � � �� @��LQFO��FG�URP��

�
( J\ SWRORJLFDO�3XEOLFDWLRQV�

7KH�HGLWRUV�RI�WKH�VHULHV�ZHUH�-�) ��%RUJKRXWV��5�-��' HPDUpH��5��
YDQ�: DOVHP�DQG�+ �2 ��: LOOHPV��
7KH�IROORZLQJ�YROXPH�ZDV�SXEOLVKHG�LQ�� � � � ��
ƒ� ' RQNH\ V�DW�' HLU�HO�0 HGLQD�² �-DF�-��-DQVVHQ��( J\ SWRORJLFDO�

3XEOLFDWLRQV��� � ��>,6%1 �� � �� � � � �� � � �� @�
�
$FKDHPHQLG�+ LVWRU\ �

7KH�HGLWRUV�RI�WKH�VHULHV�ZHUH�3LHUUH�%ULDQW��: RXWHU�
+ HQNHOPDQ��$PpOLH�. XKUW��0 DUJDUHW�&��5RRW�DQG�-RVHI�
: LHVHK| IHU��1 R�QHZ�YROXPHV�ZHUH�SXEOLVKHG�LQ�� � � � ��



� � �

$QQXDO�( J\ SWRORJLFDO�%LEOLRJUDSK\ ��$( %��

7KH�IROORZLQJ�GHYHORSPHQWV�WRRN�SODFH�LQ�WKH�\ HDU�XQGHU�
UHYLHZ��
,Q�0 DUFK�1 : 2 �FRQILUPHG�D�JUDQW�RI�½�� � �� � � �IRU�WKH�$( %·V�
GLJLWL] DWLRQ�SURMHFW��7KH�SURMHFW�VWDUWHG�IRUPDOO\ �LQ�6HSWHPEHU�
ZLWK�DQ�H[ WHQVLRQ�RI�WKH�ZHE�VHUYHU·V�VHDUFK�FDSDELOLWLHV���
,Q�-DQXDU\ �WKH�HGLWRU��: ��+ RYHVWUH\ GW��YLVLWHG�WKH�VWDII�RI�WKH�
$ LJ\SWRV�SURMHFW�LQ�0 XQLFK�WR�GLVFXVV�WKH�SRVVLEOH�H[ FKDQJH�RI�
ELEOLRJUDSKLFDO�GDWD��VRPHWKLQJ�IDYRXUHG�E\ �ERWK�SDUWLHV��
7HFKQLFDO�REVWDFOHV�SUHYHQW�WKLV�IURP�EHLQJ�UHDOLVHG�LQ�WKH�VKRUW�
WHUP��EXW�WKH�SUREOHP�ZLOO�EH�GHDOW�ZLWK�DW�D�ODWHU�VWDJH�LQ�WKH�
1 : 2 �SURMHFW��
,W�LV�HYLGHQW�WKDW�WKH�SUHSDUDWLRQ�RI�WKH�%LEOLRJUDSK\ �RQ�SDSHU�
FRPELQHG�ZLWK�WKH�GLJLWL] DWLRQ�SURMHFW�LV�D�KHDY\ �WDVN�IRU�WKH�
VROH�HGLWRU��$GGLWLRQDO�ILQDQFLQJ�LV�VRXJKW�IRU�VWUXFWXUDO�
OLJKWHQLQJ�RI�WKLV�WDVN��
�
�
$1 $72 / ,&$��$QQXDLUH�LQWHUQDWLRQDO�SRXU�OHV�FLYLOLVDWLRQV�GH�
O·$VLH�DQWpULHXUH��

7KH�HGLWRUV�RI�WKH�DQQXDU\ �ZHUH�* ��$OJD] H��$ �+ ��GH�* URRW��0 ��
g ] GRJDQ��DQG�7K�3�-��YDQ�GHQ�+ RXW��8 QGHU�WKH�UHVSRQVLELOLW\ �
RI�-�-��5RRGHQEHUJ��HGLWRU�LQ�FKLHI���9ROXPH�� � �ZDV�SXEOLVKHG�
LQ�� � � � �FRQWDLQLQJ�WKH�DUWLFOHV�OLVWHG�EHORZ��$V�HGLWRULDO�
VHFUHWDU\ �0 V��&�+ ��YDQ�=RHVW�SURGXFHG�WKH�OD\ RXW�RI�WKH�� � � � �
YROXPH���
ƒ� $UFKDHRORJLFDO�6XUYH\ �DW�6DODW�&DPL�<DQÖ��$ �3RWWHU\ �

1 HROLWKLF�6LWH�LQ�WKH�7LJULV�9DOOH\ ��6RXWKHDVW�7XUNH\ �² �
<XWDND�0 L\DNH�

ƒ� $UFKDHRORJLFDO�,QYHVWLJDWLRQV�DW�=L\ DUHW�7HSH��� � � � �� � � � �² �
7LPRWK\ �0 DWQH\ �DQG�/ \ QQ�5DLQYLOOH��HGLWRUV���

ƒ� 7KH�8 SSHU�7LJULV�$UFKDHRORJLFDO�5HVHDUFK�3URMHFW��$ �
3UHOLPLQDU\ �5HSRUW�IURP�WKH�� � � � �) LHOG�6HDVRQ�² �%UDGOH\ �-��
3DUNHU�DQG�/ \ QQ�6ZDUW] �' RGG�DQG�RWKHUV�

ƒ� &KURQRORJ\ �DQG�) XQFWLRQ�DW�<DUÖP�+ | \ • N��3DUW�,,�² �* • OUL] �
. R] EH�DQG�0 LWFKHOO�6��5RWKPDQ�

ƒ� 7LOEHVKDU��$ �%URQ] H�$JH�&LW\ �LQ�WKH�6DMXU�9DOOH\ ��6RXWKHDVW�
$QDWROLD��² �&KULVWLQH�. HSLQVNL�

ƒ� 3HUIXPHV�DQG�3ROLFLHV��$ �¶6\ ULDQ�%RWWOH·�IURP�. LQHW�+ | \ • N�
DQG�$QDWROLDQ�7UDGH�3DWWHUQV�LQ�WKH�$GYDQFHG�7KLUG�
0 LOOHQQLXP�%&�² �7KRPDV�=LPPHUPDQQ�

ƒ� $ �1 HZ�3HUVSHFWLYH�RQ�+ LWWLWH�5RFN�5HOLHIV�² �3HWHU�-��
6WRNNHO�

ƒ� 2 Q�WKH�2 ULJLQ�RI�WKH�5R\DO�7LWOH�7DEDUQD�� �/ DEDUQD�² �
2 ÷X] �6R\ VDO�

ƒ� ' 8 0 8 �0 8 1 8 6�* $ / �UHFRQVLGHUHG�² �-��GH�5RRV�
ƒ� %URQ] H�' RRU�5LQJV�ZLWK�&XQHLIRUP�,QVFULSWLRQV�RI�6DUGXUL�

,,�IURP�WKH�8 SSHU�$Q] DI�) RUWUHVV�² �2 NWD\ �%HOOL��$OL�' LQoRO�
DQG�%HONLV�' LQoRO�

�



� � �

5HVHDUFK�E\ �VWDII�DQG�
YLVLWLQJ�IHOORZV�

' U�-�-��5RRGHQEHUJ��' LUHFWRU�

( [ FDYDWLRQV�DW�%DUFÖQ��7XUNH\��
6LQFH�WKH�ODWH�� � � � V�WKH�1 HWKHUODQGV�,QVWLWXWH�IRU�WKH�1 HDU�( DVW�
DW�/ HLGHQ� + ROODQG�DQG�LWV�UHSUHVHQWDWLYH�LQ�7XUNH\ ��WKH�
1 HWKHUODQGV�,QVWLWXWH�DW�,VWDQEXO��KDYH�FDUULHG�RXW�
LQYHVWLJDWLRQV�LQWR�HDUO\ �DJULFXOWXUDO�VHWWOHPHQW�LQ�WKH�UHJLRQ�HDVW�
RI�WKH�6HD�RI�0 DUPDUD��6HW�ZLWKLQ�WKLV�IUDPHZRUN��ORQJVWDQGLQJ�
H[ FDYDWLRQV�ZHUH�KHOG�DW�,OÖSÖQDU��D�PXOWL�SHULRG�VLWH�LQ�WKH�
DOOXYLDO�SODLQ�ZHVW�RI�,] QLN�/ DNH��7KLV�UHVHDUFK�ZDV�H[ WHQGHG�
ZLWK�VRXQGLQJV�DW�+ DFÖODUWHSH��D�VPDOO�( DUO\ �%URQ] H�$JH�YLOODJH�
DGMDFHQW�WR�,OÖSÖQDU��DQG�DW�0 HQWHûH�+ • \ • N�LQ�WKH�SODLQ�RI�
<HQLûHKLU��7KLV�PHDQW�WKDW�WKH�SUHYLRXVO\ �SRRUO\ �NQRZQ�KLVWRU\ �
RI�WKLV�UHJLRQ�FRXOG�EH�RXWOLQHG�LQ�VRPH�GHWDLO�VKRZLQJ�WKH�
SUHVHQFH�RI�D�UDQJH�RI�FRPPXQLWLHV�GDWHG�IURP�WKH�0 LGGOH�
1 HROLWKLF�XQWLO�WKH�0 LGGOH�&KDOFROLWKLF�SHULRGV��� � � � ² � � � � �FDO��
%&���DQG�VXEVHTXHQWO\ �IURP�WKH�/ DWH�&KDOFROLWKLF�XQWLO�WKH�
&ODVVLFDO�DQG�( DUO\ �%\ ] DQWLQH�SHULRGV��� � � � �%&² � � � �$ ' ���
' XULQJ�WKHVH�LQYHVWLJDWLRQV�VSHFLDO�LQWHUHVW�ZDV�SDLG�WR�
VXEVLVWHQFH�VWUDWHJLHV�ZLWK�VXSSRUW�RI�DUFKHR] RRORJLFDO�DQG�
SDODHRERWDQLFDO�VWXGLHV��DQG�WR�WKH�DQDO\ VLV�RI�KXPDQ�UHPDLQV�
IURP�WKH�PDQ\ �EXULDOV�EHORQJLQJ�WR�WKH�VXEVHTXHQW�SHULRGV���
,Q�� � � � �QHZ�H[ FDYDWLRQV�ZHUH�VWDUWHG�DW�D�SUHKLVWRULF�PRXQG�
FDOOHG�%DUFÖQ��ZKLFK�ZDV�NQRZQ�LQ�IRUPHU�VXUYH\ �UHSRUWV�DV�
<HQLûHKLU�,,��7KH�ILUVW�UHVXOWV�GHPRQVWUDWH�WKLFN�RFFXSDWLRQ�
OD\ HUV�DWWULEXWHG�WR�WKH�( DUO\ �%URQ] H�$JH�DQG�/ DWH�&KDOFROLWKLF��
6WUD\ �ILQGV��KRZHYHU��LQGLFDWHG�WKH�SUHVHQFH�RI�1 HROLWKLF�
KDELWDWLRQ�DW�WKH�PRXQG��' XULQJ�WKH�FRPLQJ�H[ FDYDWLRQ�VHDVRQV�
SULQFLSDO�DWWHQWLRQ�ZLOO�EH�SDLG�WR�GHWHFWLQJ�DQG�XQFRYHULQJ�RI�
WKHVH�ROGHVW�RFFXSDWLRQ�UHPDLQV��
7KH�H[ FDYDWLRQV�DW�%DUFÖQ��ZKLFK�DUH�FDUULHG�RXW�LQ�
FROODERUDWLRQ�ZLWK�WKH�0 XVHXP�RI�,] QLN��UHFHLYH�VXEVWDQWLDO�
VXSSRUW�IURP�WKH�1 HWKHUODQGV�2 UJDQL] DWLRQ�IRU�6FLHQWLILF�
5HVHDUFK��7KH�WHDP��KHDGHG�E\ �GU��-DFRE�5RRGHQEHUJ��ILHOG�
GLUHFWRU��FRPSULVHG�GU��6RQJ• O�$OSDVODQ�5RRGHQEHUJ��SK\ VLFDO�
DQWKURSRORJLVW��GU��%OHGD�' • ULQJ��IUHH�ODQFH�DUFKDHRORJLVW��DQG�
VWXGHQWV�IURP�/ HLGHQ�8 QLYHUVLW\ ��7KDQNV�WR�WKH�FROODERUDWLRQ�
RI�0 U�%HQ�&ODDV] �&RRFNVRQ��ILHOG�DUFKDHRORJLVW�DQG�
SKRWRJUDSKHU��WKLV�UHVHDUFK�SURMHFW�LV�UHODWHG�WR�%LONHQW�
8 QLYHUVLW\ ���

3XEOLFDWLRQV�DQG�HGLWRULDO�WDVNV�
,Q�DGGLWLRQ�WR�SUHSDUDWLRQV�IRU�WKH�SXEOLFDWLRQ�RI�D�PRQRJUDSK�
RQ�WKH�DUFKDHRORJLFDO�UHVHDUFK�SURMHFW�HQWLWOHG�´7KH�,OLSLQDU�
( [ FDYDWLRQV�YROXPH�,,,µ�PXFK�WLPH�ZDV�VSHQW�WR�HGLWRULDO�ZRUN�
RI�VHYHUDO�PRQRJUDSKV�LQ�WKH�VHULHV�3XEOLFDWLRQV�GH�6WDPERXO��DQG�
RI�WKH�SHULRGLFDOV�$1 $72 / ,&$ �DQG�%LEOLRWKHFD�2ULHQWDOLV��7KH�
VHUYLFHV�RI�WKH�HGLWRULDO�VHFUHWDULHV�RI�WKH�SHULRGLFDOV��0 V��9DQ�
=RHVW�DQG�0 V��9DQ�GHU�: LOW�UHVSHFWLYHO\ ��ZHUH�LQGLVSHQVDEOH��
�
�



� � �

3URI��' U�-��GH�5RRV��UHVHDUFK�IHOORZ�

-��GH�5RRV�WDXJKW�FODVVHV�RI�+ LWWLWH�,�DQG�,,�DW�WKH�8 QLYHUVLW\ �RI�
$PVWHUGDP��2 QH�VWXGHQW�FRQWLQXHG�ODVW�\ HDU·V�FODVV�RI�+ LWWLWH�
,,,�ZLWK�D�WZR�\ HDU�UHVHDUFK�PDVWHU�LQ�$UFKDHRORJ\ �DQG�+ LWWLWH��
+ H�ZLOO�IROORZ�SULYDWH�FODVVHV�LQ�/ HLGHQ�IURP�� � � � �RQZDUGV��' H�
5RRV�WDXJKW�VHYHUDO�KRXUV�RI�$VV\ ULRORJ\ �FODVVHV�DW�/ HLGHQ�
8 QLYHUVLW\ ��,Q�DGGLWLRQ��KH�VXSHUYLVHG�WKH�+ LWWLWH�SDUW�RI�WKH�
3K' �UHVHDUFK�FDUULHG�RXW�E\ �D�VWXGHQW�RI�3URI��' U�: �+ ��YDQ�
6ROGW��
+ H�JDYH�OHFWXUHV�IRU�( [ �2 ULHQWH�/ X[ �LQ�( QVFKHGH�DQG�
* URQLQJHQ��$ IWHU�KDYLQJ�WHQGHG�WR�WKH�( 2 / �OHFWXUHUV·�OLVW�IRU�
� � �\ HDUV��-��GH�5RRV�OHIW�WKH�VRFLHW\ ·V�PDLQ�ERDUG�RQ�WKH�( [ �
2 ULHQWH�/ X[ �VWXG\ �GD\ ��,Q�) HEUXDU\ �KH�OHFWXUHG�RQ�´ ' LH�
+ HWKLWHU�XQG�GDV�$XVODQGµ�DW�D�VPDOO�V\ PSRVLXP�LQ�0 DLQ] ��WR�
EH�SXEOLVKHG�LQ�WKH�V\ PSRVLXP·V�SURFHHGLQJV���) XUWKHUPRUH��KH�
DVVLVWHG�LQ�D�VPDOO�V\ PSRVLXP�RQ�UHOLJLRQ�LQ�WKH�DQFLHQW�1 HDU�
( DVW�DW�%RQQ�8 QLYHUVLW\ �LQ�0 D\ �DQG�SDUWLFLSDWHG�LQ�WKH�
+ LWWLWRORJLVWV·�FRQJUHVV�DW�5RPH�LQ�6HSWHPEHU��

3XEOLFDWLRQV�
-��GH�5RRV�LV�( GLWRU�RI�+ LWWLWRORJ\ �IRU�%L2U��+ LV�UHYLHZ�RI�
,��6LQJHU��+ LWWLWH�3UD\HUV��$WODQWD��� � � � ��ZDV�SXEOLVKHG�LQ�WKH�
MRXUQDO�LQ�� � � � ��7KH�DUWLFOH�´ ' 8 0 8 �0 8 1 8 6�* $ / �
UHFRQVLGHUHGµ�ZDV�SXEOLVKHG�LQ�$QDWROLFD��´+ LWWLWH�FKLOGUHQ�DQG�
HGXFDWLRQµ�DSSHDUHG�LQ�3KRHQL[ ��LQ�' XWFK���
�
�
3URI��' U�. ��YDQ�GHU�7RRUQ��UHVHDUFK�IHOORZ�

8 QWLO�6HSWHPEHU�� � � � �3URI��' U�. DUHO�YDQ�GHU�7RRUQ��SURIHVVRU�
RI�$QWLTXH�5HOLJLRQV�DW�$PVWHUGDP�8 QLYHUVLW\ ��ZDV�DWWDFKHG�WR�
1 ,1 2 �DV�D�YLVLWLQJ�UHVHDUFK�IHOORZ��' XULQJ�KLV�VDEEDWLFDO�OHDYH�
KH�FRPSOHWHG�WKH�PRQRJUDSK�´6FULEDO�&XOWXUH�DQG�WKH�0 DNLQJ�
RI�WKH�+ HEUHZ�%LEOHµ��WR�EH�SXEOLVKHG�E\ �+ DUYDUG�8 QLYHUVLW\ �
3UHVV�LQ�� � � � ����
�
�



� � � �

3URI��' U�7��0 XUDRND��UHVHDUFK�IHOORZ�

7ZR�PDMRU�ORQJ�WHUP�UHVHDUFK�SURMHFWV�KDYH�RFFXSLHG�3URI��' U��
7��0 XUDRND�IRU�PRVW�RI�� � � � ��
� ��5HYLVLRQ�RI�3��-R• RQ���7��0 XUDRND��$ �* UDPPDU�RI�%LEOLFDO�
+ HEUHZ��� �YROV��>6XEVLGLD�ELEOLFD�� � � ,�,,@��3RQWLILFDO�%LEOLFDO�
,QVWLWXWH�3UHVV��5RPH��
7KLV�ZRUN��ZKLFK�LV�QRZ�JHQHUDOO\ �UHFRJQLVHG�DV�WKH�PRVW�XS�
WR�GDWH�DQG�FRPSUHKHQVLYH�DGYDQFHG�UHIHUHQFH�JUDPPDU�RI�
%LEOLFDO�+ HEUHZ��ZDV�ILUVW�SXEOLVKHG�LQ�� � � � ��,W�LV�DQ�( QJOLVK�
WUDQVODWLRQ�RI�D�UHQRZQHG�JUDPPDU�E\ �3��-R• RQ��ILUVW�SXEOLVKHG�
LQ�) UHQFK�LQ�� � � � ��DQG�VXEVWDQWLDOO\ �UHYLVHG�DQG�XSGDWHG�VLQFH��
7KH�ODWHVW�UHYLVLRQ�DQG�H[ SDQVLRQ�KDV�WDNHQ�LQWR�DFFRXQW�
DGYDQFHV�LQ�WKH�+ HEUHZ�DQG�6HPLWLF�OLQJXLVWLFV�RYHU�WKH�SDVW�� � �
\ HDUV�RU�VR��7KLV�QHZ�HGLWLRQ�LV�H[ SHFWHG�WR�DSSHDU�LQ�WKH�FRXUVH�
RI�� � � � ���
� ��5HYLVLRQ�DQG�H[ SDQVLRQ�RI�$ �* UHHN�( QJOLVK�/ H[ LFRQ�RI�WKH�
6HSWXDJLQW��&KLHIO\�RI�WKH�3HQWDWHXFK�DQG�WKH�7ZHOYH�3URSKHWV��3HHWHUV�
3UHVV��/ HXYHQ��� � � � ���SS��[ [ [ LL�� �� � � ��7KLV�LV�WKH�RQO\ �IXOO\ �
IOHGJHG�OH[ LFRQ�RI�WKH�DQFLHQW�* UHHN�WUDQVODWLRQ�RI�WKH�2 OG�
7HVWDPHQW��7KH�FXUUHQW�HGLWLRQ�LV��DV�LQGLFDWHG�E\ �LWV�WLWOH��
OLPLWHG�LQ�LWV�FRYHUDJH��FRYHULQJ�DERXW�� � �� �RI�WKH�HQWLUH�
FRUSXV��6LQFH�� � � � �7��0 XUDRND�KDV�EHHQ�ZRUNLQJ�RQ�LWV�
H[ SDQVLRQ�ZLWK�D�YLHZ�WR�SURGXFLQJ�D�OH[ LFRQ�ZKLFK�ZRXOG�
FRYHU�WKH�HQWLUH�6HSWXDJLQW��7DNLQJ�LQWR�DFFRXQW�WKH�ZRUN�GRQH�
EHWZHHQ�� � � � �DQG�� � � � ��DERXW�� � � �RI�WKH�HQWLUH�FRUSXV�ZDV�
FRYHUHG�E\ �WKH�HQG�RI�� � � � ��
$ �QHZ�PLGWHUP�SURMHFW�ZDV�VWDUWHG��QDPHO\ �D�FRPSUHKHQVLYH�
JUDPPDU�RI�4 XPUDQ�$UDPDLF��FRYHULQJ�WKH�$UDPDLF�
GRFXPHQWV�RI�WKH�VR�FDOOHG�' HDG�6HD�VFUROOV��
7��0 XUDRND�LV�WKH�VROH�VXSHUYLVRU�RI�D�VWXGHQW�ZULWLQJ�D�GRFWRUDO�
GLVVHUWDWLRQ��0 U�5��. XW\ ��RQ�D�GHVFULSWLRQ�RI�WKH�ODQJXDJH�RI�WKH�
ROG�$UDPDLF�WUDQVODWLRQ�RI�WKH�ERRNV�RI�6DPXHO��

3XEOLFDWLRQV�
ƒ�´ / LQJXLVWLF�QRWHV�RQ�0 RDELWH�DQG�$QFLHQW�+ HEUHZ�

LQVFULSWLRQV�µ�LQ�0 ��%DU�$VKHU�DQG�0 ��) ORUHQWLQ��HGV���
6DPDULWDQ��+ HEUHZ�DQG�$ UDPDLF�6WXGLHV�3UHVHQWHG�WR�3URIHVVRU�
$ EUDKDP�7DO��-HUXVDOHP��� � � � ���SS��� � 
 �� � 
 ��

ƒ�´$SSRUWV�GH�OD�/ ; ; �GDQV�QRWUH�FRPSUpKHQVLRQ�GH�O
KpEUHX�
HW�GX�JUHF��HW�GH�OHXU�YRFDEXODLUH�µ�LQ�-��-RRVWHQ�DQG�3K��OH�
0 RLJQH��HGV���/ ·DSSRUW�GH�OD�6HSWDQWH�DX[ �pWXGHV�VXU�O·$ QWLTXLWp��
$ FWHV�GX�FROORTXH�GH�6WUDVERXUJ�� �� �QRYHPEUH�� � � � ��3DULV��� � � � ���
SS��� � �� � ��

ƒ�´ : K\ �QRW�D�0 RUJHQWKDOHU�IRU�WKH�6HSWXDJLQW"�µ�LQ�) ��* DUFtD�
0 DUWtQH] �DQG�0 ��9HUYHQQH��HGV���,QWHUSUHWLQJ�7UDQVODWLRQ��
6WXGLHV�RQ�WKH�/ ; ; �DQG�( ] HNLHO�LQ�+ RQRXU�RI�-RKDQ�/ XVW�
�3HHWHUV�3UHVV��/ HXYHQ��� � � � ���

ƒ�2 QH�PRUH�) HVWVFKULIW�FRQWULEXWLRQ�ZDV�FRPSOHWHG�DQG�DZDLWV�
SXEOLFDWLRQ�LQ�WKH�QHDU�IXWXUH��

�
�



� � � �

3URI��' U�-�) ��%RUJKRXWV��UHVHDUFK�IHOORZ�

,Q�-XQH�� � � � �3URI��' U�-�) ��%RUJKRXWV�PRYHG�LQWR�D�1 ,1 2 �
ZRUN�URRP��ZKLFK�KH�JUHDWO\ �DSSUHFLDWHV��+ LV�WLH�ZLWK�/ HLGHQ�
8 QLYHUVLW\ �FRQVLVWHG�RI�D�VSHFLDO�FKDLU�IRU�WKDW�\ HDU��7KH�
IROORZLQJ�DFWLYLWLHV�RFFXSLHG�KLP�LQ�WKH�SHULRG�-XQH�� � � � ² $SULO�
� � � � ��
6XSHUYLVLRQ�RI�3K' �UHVHDUFKHUV��9LYLDQD�0 DVVD��/ HLGHQ�² �
' HPRWLF��OHJDO�KLVWRU\ ���-RV�YDQ�/ HQW��5RPH�² �&RSWLF��$UDELF���
0 DULQD�6RNRORYD��0 RVFRZ�² �( J\ SWRORJ\ ���6DWRVKL�7RGD�
�/ HLGHQ�² �&RSWLF���0 DUFHO�=LWPDQ��/ HLGHQ�² �3KDUDRQLF�
DUFKDHRORJ\ ���&ODUD�WHQ�+ DFNHQ��/ HLGHQ�² �&RSWR�$UDELF���-RRVW�
+ DJHQ��/ HLGHQ�² �&RSWLF���0 DJGDOHQD�. XKQ��/ HLGHQ�² �&RSWLF��
PXVLFRORJ\ ���+ DQV�%DUQDUG��/ RV�$QJHOHV�² �3KDUDRQLF�
DUFKDHRORJ\ ���/ HR�5RHWHQ��%RXORF� / DX] HUWH��) UDQNULMN�² �
3KDUDRQLF�DUFKDHRORJ\ ���
6XSHUYLVLRQ�RI�SRVW�3K' �UHVHDUFKHUV��* HUWUXG�YDQ�/ RRQ�
�/ HLGHQ�² �HDUO\ �&KULVWLDQ�DUFKDHRORJ\ ��DQG�5XQH�1 \RUG�
�&RSHQKDJHQ�² �( J\ SWRORJ\ ���
6\ PSRVLD���
ƒ�¶( J\ SWLDQ�* UDPPDU�DIWHU�3RORWVN\ ·�DW�%RQQ�8 QLYHUVLW\ ��� �� � �

6HSWHPEHU��SDSHU��¶6FUDPEOLQJ�LQ�0 LGGOH�( J\ SWLDQ�DQG�WKH�
4 XHVWLRQ�RI�LQ�LU·��

ƒ�¶' DV�DOWl J\ SWLVFKH�7RWHQEXFK·�DW�%RQQ�8 QLYHUVLW\ ��� � �� � �
6HSWHPEHU��SDSHU��¶) URP�6KRXWLQJ�WR�6WUXFWXUH��%RRN�RI�WKH�
' HDG�FKDSWHU�>� � @·���

3XEOLFDWLRQV�
ƒ�3UHSDUDWLRQ�RI�SXEOLFDWLRQ�¶7ULFNVWHU�* RGV�LQ�WKH�( J\ SWLDQ�

3DQWKHRQ·��( VVD\V�RIIHUHG�WR�/ HRQDUG�/ HVNR��� � �SS����
ƒ�: RUN�RQ�( J\SWLDQ��$ Q�,QWURGXFWLRQ�WR�WKH�: ULWLQJ�DQG�/ DQJXDJH�RI�

WKH�0 LGGOH�. LQJGRP��� �YROXPHV��HVWLPDWHG�DW�� � � �SOXV�� � � �
SDJHV���

ƒ�: RUN�RQ�WKH�HGLWLRQ�RI�DQG�FRPPHQWDU\ �RQ�%RRN�RI�WKH�
' HDG�>� � @��WR�EH�SXEOLVKHG�E\ �+ DUUDVVRZLW] ��: LHVEDGHQ��6R�
IDU�� � �SS���

ƒ�: RUN�RQ�¶+ LHURJUDP��$ �5HIHUHQFH�* UDPPDU�RI�0 LGGOH�
. LQJGRP�( J\ SWLDQ�·�VR�IDU�� � � �SS��,QWHQGHG�WR�EH�SXEOLVKHG�
LQ�%ULOO·V�+ DQGEXFK�GHU�2ULHQWDOLVWLN��



� � � �

�
´ ' H�. QHJWµ�SURMHFW�

7KH�VWUXFWXULQJ�DQG�VHOHFWLRQ�RI�PDWHULDOV�EHTXHDWKHG�WR�1 ,1 2 �
E\ �* �+ ��GH�. QHJW�KDV�EHHQ�QHDUO\ �FRPSOHWHG��7KH�SURMHFW·V�
PDQDJHU�0 UV��-DQD�/ RRVH��DLGHG�E\ �0 UV��0 DULDQQH�YDQ�GHU�
9HOGHQ��KDV�SUHSDUHG�WKH�FROOHFWHG�LQIRUPDWLRQ�IRU�SXEOLFDWLRQ��
7KH�ILQDO�SKDVH�RI�WKH�( XURSHDQ�0 XVHXP�&ROOHFWLRQ�3URMHFW��WKH�
SXEOLFDWLRQ�RI�D�FRQFLVH�PXVHXP�JXLGH�RQ�FG�URP��LV�QRZ�
DZDLWLQJ�IXUWKHU�IXQGLQJ�IURP�/ HLGHQ�8 QLYHUVLW\ �) XQG��
�

�

/ HFWXUHV�DQG�V\ P SRVLD�
7KH�1 ,1 2 �OHFWXUH�SURJUDPPH�VWDUWHG�LQ�� � � � ��UHSRUWHG�RQ�LQ�
ODVW�\ HDU·V�$QQXDO�5HSRUW��FDWHUV�WR�DQ�HYLGHQW�QHHG��7KH�
VSHDNHUV�XVXDOO\ �DWWUDFW�VL] DEOH�DXGLHQFHV�RI�XS�WR�� � �SHUVRQV��
7KH�DXGLHQFH�FRQVLVWV�RI�VWXGHQWV�DQG�VWDII�RI�/ HLGHQ�
8 QLYHUVLW\ ��EXW�DOVR��IRUPHU��VWDII�PHPEHUV�DQG�IHOORZV�RI�WKH�
1 ,1 2 �DV�ZHOO�DV�D�JURZLQJ�QXPEHU�RI�RWKHU�LQWHUHVWHG�SHRSOH��
7KH�\ HDUO\ �9HHQKRI�OHFWXUH�LQ�WKH�7DIIHK�KDOO�RI�WKH�1 DWLRQDO�
0 XVHXP�RI�$QWLTXLWLHV�GUDZV�D�ODUJH�QXPEHU�RI�YLVLWRUV��7KH�
� � � � �OHFWXUH�ZDV�KHOG�E\ �3URI��' U�6WHIDQ�0 DXO�RI�+ HLGHOEHUJ�RQ�
´6LFNQHVV�DQG�+ HDOLQJ�LQ�WKH�$QFLHQW�2 ULHQWµ��
�
,Q�WKH�ZLQWHU�SHULRG�D�V\ PSRVLXP�ZDV�RUJDQLVHG�RQ�WKH�WKHPH�
´$QDWROLD�DQG�WKH�-D] LUD�GXULQJ�WKH�2 OG�$VV\ ULDQ�3HULRGµ��7KH�
1 ,1 2 �DQG�' U�-�* ��' HUFNVHQ��' HSW��RI�$VV\ ULRORJ\ ��FR�
RUJDQLVHG�WKH�WZR�GD\ �YHQXH��7KH�VXEMHFW��DVVRFLDWHG�ZLWK�
DUFKDHRORJ\ �DV�ZHOO�DV�WH[ WXDO�PDWHULDO��GUHZ�DQ�LQWHUQDWLRQDO�
JDWKHULQJ�RI�VSHFLDOLVWV��WKH�SURFHHGLQJV�RI�ZKLFK�ZLOO�DSSHDU�LQ�
WKH�3,+ $1 6�VHULHV��7KH�SDSHUV�UHDG�DW�WKH�WZR�SUHYLRXV�
V\ PSRVLD��QDPHO\ �´7KH�/ LIH�DQG�7LPHV�RI�+ DWWXVLOL�,,,�DQG�
7XWKDOL\ D�,9µ�DQG�´7KH�$NNDGLDQ�/ DQJXDJH�LQ�LWV�6HPLWLF�
&RQWH[ Wµ�KDYH�DSSHDUHG�LQ�WKLV�VHULHV�LQ�� � � � ��7KDQNV�WR�
FRQWULEXWLRQV�WR�WKH�SULQWLQJ�FRVWV�IURP�WKH�V\ PSRVLXP�
EXGJHWV��WKHVH�YROXPHV�FDQ�EH�RIIHUHG�DW�DQ�DWWUDFWLYH�SULFH��
�

�

9LVLWRUV�
' U��$ ��0 RXWRQ��&1 56��3DULV��VSHQW�VHYHUDO�ZHHNV�DW�1 ,1 2 �LQ�
$XJXVW�WR�ZRUN�D�R��RQ�WKH�$PVWHUGDP�SURMHFW�´7UHDWHG�
SDVVDJHVµ��7KH�DLP�RI�WKH�SURMHFW��VXSHUYLVHG�E\ �-��GH�5RRV��LV�
WR�FUHDWH�DQ�LQGH[ �RI�OLWHUDWXUH�RQ�+ LWWLWH�WH[ W�SDVVDJHV���
%��&ODDV] �&RRFNVRQ��%LONHQW�8 QLYHUVLW\ ��$QNDUD��VWD\ HG�LQ�
/ HLGHQ�IRU�D�IHZ�ZHHNV�LQ�RUGHU�WR�SUHSDUH�D�SXEOLFDWLRQ�RQ�WKH�
,OÖSÖQDU�SURMHFW���
�
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�
) UDQN�6FKROWHQ�) XQG�

7KH�IXQG��HVWDEOLVKHG�LQ�DFFRUGDQFH�ZLWK�WKH�ZLOO�RI�) UDQN�
6FKROWHQ�IRU�WKH�DGYDQFHPHQW�RI�NQRZOHGJH�RI�DQFLHQW�
3DOHVWLQH�DQG�WKH�UHJLRQ��VXSSRUWHG�WKH�' DPDVFXV�,QVWLWXWH��,Q�
NHHSLQJ�ZLWK�D�ORQJVWDQGLQJ�WUDGLWLRQ��SDUW�RI�WKH�1 ,1 2 �
OLEUDU\ ·V�DFTXLVLWLRQV�LV�FRYHUHG�E\ �WKH�IXQG��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
( [ SUHVVLRQ�RI�JUDWLWXGH�

7R�DOO�² �VWDII�PHPEHUV��SUR�' HR�ZRUNHUV�RI�WKH�1 ,1 2 �DQG�LWV�
VXEVLGLDU\ �LQVWLWXWHV�DOLNH�² �ZKR�KDYH�FRQWULEXWHG�WR�WKH�
VXFFHVVIXO�DFWLYLWLHV�ZH�H[ SUHVV�RXU�JUDWLWXGH��
�
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�
&RQWHQWV�

,QWURGXFWLRQ����������������������������������������������������������������������������������� � �
' LUHFWRU·V�5HPDUNV����������������������������������������������������������������������� � �

6XEVLGLDU\ �LQVWLWXWHV������������������������������������������������������������������ � �
ƒ� ,67$1 %8 / �������������������������������������������������������������������������� � �
ƒ� ' $0 $6&8 6������������������������������������������������������������������������ � �
' HFHDVH�RI�0 UV��-LQ�-LH������������������������������������������������������������ � �
6SHFLDO�FKDLU������������������������������������������������������������������������������� � �
9LVLWV�DEURDG������������������������������������������������������������������������������ � �

%RDUG�RI�* RYHUQRUV��������������������������������������������������������������������� � �
6WDII ������������������������������������������������������������������������������������������������� � �
6HFUHWDU\ ����������������������������������������������������������������������������������������� � �
/ LEUDU\ �������������������������������������������������������������������������������������������� � �

9LVLWRUV��������������������������������������������������������������������������������������� � �
$FTXLVLWLRQ�������������������������������������������������������������������������������� � �
9DULD������������������������������������������������������������������������������������������� � �
,Q�0 HPRULDP ���������������������������������������������������������������������������� � �

3XEOLFDWLRQV������������������������������������������������������������������������������������ � �
%LEOLRWKHFD�2 ULHQWDOLV�������������������������������������������������������������� � �
3XEOLFDWLRQV�GH�6WDPERXO��3,+ $1 6������������������������������������� � �
( J\ SWRORJLFDO�3XEOLFDWLRQV������������������������������������������������������ � �
$FKDHPHQLG�+ LVWRU\ ���������������������������������������������������������������� � �
$QQXDO�( J\ SWRORJLFDO�%LEOLRJUDSK\ ��$ ( %� �������������������������� � �
$1 $72 / ,&$ ��$QQXDLUH�LQWHUQDWLRQDO�SRXU�OHV�FLYLOLVDWLRQV�
GH�O·$VLH�DQWpULHXUH������������������������������������������������������������������� � �

5HVHDUFK�E\ �VWDII�DQG�YLVLWLQJ�IHOORZV���������������������������������������� � �
' U�-�-��5RRGHQEHUJ��' LUHFWRU������������������������������������������������� � �
3URI��' U�-��GH�5RRV��UHVHDUFK�IHOORZ�������������������������������������� � �
3URI��' U�. ��YDQ�GHU�7RRUQ��UHVHDUFK�IHOORZ������������������������� � �
3URI��' U�7��0 XUDRND��UHVHDUFK�IHOORZ ���������������������������������� � �
3URI��' U�-�) ��%RUJKRXWV��UHVHDUFK�IHOORZ ����������������������������� � �

´ ' H�. QHJWµ�SURMHFW��������������������������������������������������������������������� � �
/ HFWXUHV�DQG�V\ PSRVLD���������������������������������������������������������������� � �
9LVLWRUV������������������������������������������������������������������������������������������� � �
) UDQN�6FKROWHQ�) XQG������������������������������������������������������������������� � �
( [ SUHVVLRQ�RI�JUDWLWXGH��������������������������������������������������������������� � �
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