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'DWH�DQG�SODFH�RI�ELUWK�����WK�$SULO�������LQ�/DQFDVKLUH��(QJODQG��
�
1DWLRQDOLW\���'XDO�%ULWLVK�DQG�$XVWUDOLDQ�����
�
0DULWDO�VWDWXV��6LQJOH��
�
3UHVHQW�SRVLWLRQ��
5HDGHU� LQ� WKH� � 6FKRRO� RI� (QJLQHHULQJ�� 8QLYHUVLW\� RI� � $EHUGHHQ�� � 3UHYLRXVO\�
�$XJXVW������WR�6HSWHPEHU�������6HQLRU�/HFWXUHU���
�
3UHYLRXV�SRVLWLRQV��
7XWRU�LQ�&KHPLVWU\��0DFTXDULH�8QLYHUVLW\��6\GQH\��$XVWUDOLD��)HEUXDU\������
WR�'HFHPEHU�������
�
6FLHQWLILF�2IILFHU��+HUPDQ�5HVHDUFK�/DERUDWRU\��6WDWH�(OHFWULFLW\�&RPPLVVLRQ�
RI�9LFWRULD��0HOERXUQH���$XVWUDOLD��-DQXDU\������WR�-DQXDU\�������
�
6HQLRU� /HFWXUHU�� 6FKRRO� RI� &KHPLFDO� (QJLQHHULQJ� DQG� ,QGXVWULDO� &KHPLVWU\��
8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV��6\GQH\��$XVWUDOLD���/HFWXUHU��)HEUXDU\������
-XQH�������6HQLRU�/HFWXUHU��-XO\��������-XQH��������
�
3UHYLRXV�YLVLWLQJ�SRVLWLRQ��
5HVHDUFK� $VVRFLDWH�� 'HSDUWPHQW� RI� 0DWKHPDWLFV� DQG� 6WDWLVWLFV��0DVVH\�
8QLYHUVLW\��1HZ�=HDODQG��-DQXDU\���)HEUXDU\�������
�
$GGUHVV�IRU�FRUUHVSRQGHQFH��
6FKRRO� RI� (QJLQHHULQJ�� 8QLYHUVLW\� RI� $EHUGHHQ�� .LQJ
V� &ROOHJH�� $EHUGHHQ�
$%����8(��6FRWODQG��
�
7HOHSKRQH������������������2IILFH������������������+RPH���)DFVLPLOH����������
�������
H�PDLO���M�F�MRQHV#HQJ�DEGQ�DF�XN�
�
6HFRQGDU\�(GXFDWLRQ���
7KLV�ZDV�UHFHLYHG�DW�%DFXS�DQG�5DZWHQVWDOO�*UDPPDU�6FKRRO��/DQFDVKLUH��
�����DQG�������)RUP�SUL]HV��
������ *�&�(�� 2�OHYHO� SDVVHG� LQ� PDWKHPDWLFV�� SK\VLFV�� FKHPLVWU\�� ELRORJ\��
(QJOLVK�ODQJXDJH��(QJOLVK�OLWHUDWXUH�DQG�KLVWRU\��
������0D\RU�RI�5DZWHQVWDOO
V�3URJUHVV�3UL]H��
������8QLYHUVLW\�7HVW�LQ�(QJOLVK��ZLWK�GLVWLQFWLRQ���
������(�+��+ROGHQ�3UL]H�IRU�SHUIRUPDQFH�LQ�WKH�VL[WK�IRUP��
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�
*�&�(��$�OHYHO�SDVVHV�LQ�PDWKHPDWLFV��SK\VLFV�DQG�FKHPLVWU\��
�������$ZDUG�RI�D�ORFDO�HGXFDWLRQ�DXWKRULW\�JUDQW�WHQDEOH�DW�WKH�8QLYHUVLW\�RI�
/HHGV�IRU�D�WKUHH�\HDU�FRXUVH�RI�VWXG\�OHDGLQJ�WR�WKH�%�6F��GHJUHH�LQ�FKHPLVWU\��
�
8QGHUJUDGXDWH�(GXFDWLRQ��
7KLV�ZDV�UHFHLYHG�LQ�WKH�6FKRRO�RI�&KHPLVWU\�DW�WKH�8QLYHUVLW\�RI�/HHGV��
��������� &RXUVHV� LQ� LQRUJDQLF� FKHPLVWU\�� RUJDQLF� FKHPLVWU\�� SK\VLFDO�
FKHPLVWU\�DQG�PDWKHPDWLFV��
��������� &RXUVHV� LQ� LQRUJDQLF� FKHPLVWU\�� RUJDQLF� FKHPLVWU\� DQG� SK\VLFDO�
FKHPLVWU\��
���������&RXUVHV�LQ�RUJDQLF�FKHPLVWU\�DQG�SK\VLFDO�FKHPLVWU\��
������$ZDUG�RI�WKH�%�6F��GHJUHH�LQ�FKHPLVWU\�ZLWK�+RQRXUV�FODVV�,,�L���
$ZDUG�RI�D�6FLHQFH�5HVHDUFK�&RXQFLO�VWXGHQWVKLS��WHQDEOH�LQ�WKH�'HSDUWPHQW�
RI� 3K\VLFDO� &KHPLVWU\�� 8QLYHUVLW\� RI� /HHGV�� IRU� D� WKUHH�\HDU� UHVHDUFK�
SURJUDPPH�OHDGLQJ�WR�WKH�3K�'��GHJUHH��
�
3RVWJUDGXDWH�5HVHDUFK�7UDLQLQJ��
7KH�SHULRG�2FWREHU������WR�6HSWHPEHU������ZDV�VSHQW�LQ�WKH�'HSDUWPHQW�RI�
3K\VLFDO� &KHPLVWU\�� 8QLYHUVLW\� RI� /HHGV�� DV� D� GRFWRUDO� FDQGLGDWH�� 7KH� 3K�'��
ZDV�DZDUGHG�LQ�'HFHPEHU�������WKH�WKHVLV�WLWOH�EHLQJ�
*URZWK�NLQHWLFV�RI�\HDVW�
VXUIDFH�FRORQLHV
��7KH�UHVHDUFK�ZRUN�ZDV�DFFRPSDQLHG�E\�D�FHUWDLQ�DPRXQW�RI�
WHDFKLQJ�� FKLHIO\� LQ� WKH� XQGHUJUDGXDWH� ODERUDWRULHV�� 7KH� VXSHUYLVRU� RI� WKH�
UHVHDUFK� ZRUN� ZDV� 'U�� %�)�� *UD\�� ZKR� LQ� ����� ZDV� DSSRLQWHG� 3URIHVVRU� RI�
&KHPLVWU\�DW�0DFTXDULH�8QLYHUVLW\��1�6�:���$XVWUDOLD����
�
7KH�ZRUN�XQGHUWDNHQ�IRU�WKH�3K�'��ZDV�DQ�LQYHVWLJDWLRQ�RI�WKH�JURZWK�NLQHWLFV�
RI� PLFURELDO� FRORQLHV� RQ� VXUIDFHV�� 7KH� ZRUN� WKHUHIRUH� KDV� D� FRQVLGHUDEOH�
PLFURELRORJ\�FRQWHQW��7KH�SRLQW�RI�FRQWDFW�ZLWK�SK\VLFDO�FKHPLVWU\�LV�WKDW�RQH�
RI� WKH� PRVW� LPSRUWDQW� IDFWRUV� LQIOXHQFLQJ� WKH� NLQHWLFV� LV�GLIIXVLRQ�� ZKLFK�
HQDEOHV� ERWK� WUDQVSRUW� RI� QXWULHQWV� WR� WKH� FRORQ\� DQG� WUDQVSRUW� RI� WR[LF�
PHWDEROLWHV�IURP�WKH�FRORQ\�WR�RFFXU��
�
7KH�H[SHULPHQWDO�ZRUN��FHQWUHG�RQ�D�IORZ�V\VWHP��HQDEOLQJ�FRORQLHV�JURZLQJ�
RQ�DJDU�JHO�WR�H[SHULHQFH�UHSOHQLVKPHQW�RI�QXWULHQW�IURP�D�IORZLQJ�VROXWLRQ�LQ�
FRQWDFW�ZLWK�WKH�JHO��8QGHU�WKHVH�FRQGLWLRQV��H[SRQHQWLDO�JURZWK�RI�WKH�FRORQLHV�
ZDV�REVHUYHG��7KLV�FRQWUDVWV�ZLWK�HDUOLHU�VWXGLHV�RI�FRORQLHV�RQ�VXUIDFHV��ZKHUH�
H[SRQHQWLDO� JURZWK� ZDV� SUHFOXGHG� E\� WKH� GHYHORSPHQW� RI� FRQFHQWUDWLRQ�
JUDGLHQWV�RI�QXWULHQW��
�
(YHQ� XQGHU� WKH� FRQGLWLRQV� RI� FRQVWDQW� QXWULHQW� UHDOLVHG� E\�WKH� QRYHO� IORZ�
V\VWHP�� KRZHYHU�� H[SRQHQWLDO� JURZWK� GLG� QRW� FRQWLQXH� IRU� WKH� HQWLUH� JURZWK�
F\FOH�� EXW� ZDV� IRXQG� WR� EH� VXFFHHGHG� E\� D� VORZHU� SKDVH�� 7KH� FRQFOXVLRQ�
UHDFKHG�� DIWHU� FRQVLGHUDEOH� H[SHULPHQWDO� DQG� WKHRUHWLFDO� LQYHVWLJDWLRQ�� ZDV�
WKDW� ORFDOLVHG� DFFXPXODWLRQ� RI� PHWDEROLWH� ZDV� UHVSRQVLEOH� IRU� WKH� VORZLQJ�
GRZQ��
�
7KH�ZRUN�ZDV�SXEOLVKHG�DV�D�VHULHV�RI�WKUHH�DUWLFOHV�LQ�WKH�ELRPHGLFDO�MRXUQDO�
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�
7XWRUVKLS�LQ�&KHPLVWU\�DW�0DFTXDULH�8QLYHUVLW\��
7KLV� DSSRLQWPHQW� ZDV� PDGH� LQLWLDOO\� IRU� WZR� \HDUV�� DQG� ZDV� VXEVHTXHQWO\�
UHQHZHG� XS� WR� DQG� LQFOXGLQJ� D� ILIWK� \HDU�� 7HDFKLQJ� UHVSRQVLELOLWLHV� ZHUH�
FRQVLGHUDEOH��7KH�WHDFKLQJ�SURFHGXUH�LQ�WKH�6FKRRO�RI�&KHPLVWU\�DW�0DFTXDULH�
DW�WKDW�WLPH�LQYROYHG�GLYLGLQJ�HDFK�FODVV�LQWR�JURXSV�RI�DERXW�WZHOYH��HDFK�VXFK�
JURXS�EHLQJ�DVVLJQHG�D�WXWRU��7KH�WXWRU�ZRXOG�WKHQ�EH�UHVSRQVLEOH�IRU�WHDFKLQJ�
WKH� HQWLUH� FRXUVH� WR� KLV� RU� KHU� JURXS� RI� WZHOYH�� RULJLQDO� SUHVHQWDWLRQ� RI� WKH�
PDWHULDO��WXWRULDO�GLVFXVVLRQ�DQG�ODERUDWRU\�FODVVHV��
�
&RXUVHV� WDXJKW� LQ� WKLV� ZD\� GXULQJ� WKH� ILYH�\HDU� DSSRLQWPHQW� DW� 0DFTXDULH�
ZHUH�FKLHIO\�ILUVW��DQG�VHFRQG�\HDU�SK\VLFDO�FKHPLVWU\���7KHUH�ZHUH��KRZHYHU��
DOVR� RSSRUWXQLWLHV� IRU� UHVHDUFK� DW� 0DFTXDULH�� � DQG� WKLV� ZDV� LQ� WKH� DUHD� RI�
FRPEXVWLRQ� FKHPLVWU\�� 'XULQJ� WKH� SHULRG� ��������� ZRUN� RQ� IXQGDPHQWDO�
LJQLWLRQ�WKHRU\�ZDV�SHUIRUPHG��FXOPLQDWLQJ�LQ�WKH�DFFHSWDQFH�RI�WZR�DUWLFOHV�LQ�
WKH� LQWHUQDWLRQDO� MRXUQDO� 
&RPEXVWLRQ� DQG� )ODPH
�� :RUN� SHUIRUPHG� GXULQJ�
WKH� SHULRG� �������� � � ZDV� DQ� H[SHULPHQWDO� VWXG\� RI� RUJDQLF� FRPSRXQG�
R[LGDWLRQ�� IXQGHG� E\� WKH� $XVWUDOLDQ� 5HVHDUFK� &RPPLWWHH� �$�5�&����
$FHWDOGHK\GH� DQG� LWV� LVRPHU� HWK\OHQH� R[LGH� ZHUH� VWXGLHG� LQ�D� FRQWLQXRXV�
VWLUUHG�WDQN�UHDFWRU��&�6�7�5����DQG�W\SHV�RI�FRPEXVWLRQ�EHKDYLRXU�LQFOXGLQJ�
LJQLWLRQ� DQG� FRRO� IODPHV� ZHUH� LGHQWLILHG� DQG� FRQGLWLRQV� IRU� WKHLU� RFFXUUHQFH�
HVWDEOLVKHG��$�SDUWLFXODUO\�LQWHUHVWLQJ�IDFHW�RI�WKLV�ZRUN�ZDV�WKH�GLVFRYHU\�RI�
DQ�HQWLUHO\�QHZ�IRUP�RI�FRPEXVWLRQ�EHKDYLRXU��VLQFH�WHUPHG�WKH�
W\SH�%�FRRO�
IODPH
�� GLVSOD\HG� E\� DFHWDOGHK\GH�R[\JHQ� PL[WXUHV� XQGHU� FHUWDLQ� FRQGLWLRQV��
6LQFH� LWV� SXEOLFDWLRQ�� WKH� GLVFRYHU\� KDV� VWLPXODWHG� FRQVLGHUDEOH� IXUWKHU�
LQYHVWLJDWLRQ�LQ�(XURSH�DQG�1RUWK�$PHULFD��
�
7KH� H[SHULPHQWDO� FRPEXVWLRQ� ZRUN� RXWOLQHG� LQ� WKH� SUHYLRXV� SDUDJUDSK� ZDV�
SXEOLVKHG� SDUWO\� LQ� 
&RPEXVWLRQ� DQG� )ODPH
� DQG� SDUWO\� LQ� 
)XHO
�� 7KH� ZRUN�
ZDV�DOVR�WKH�VXEMHFW�RI�FRQIHUHQFH�SUHVHQWDWLRQV�LQ�0HOERXUQH�DQG�&DQEHUUD��
�
+HUPDQ�5HVHDUFK�/DERUDWRU\��
7KH� DSSRLQWPHQW� DW� WKLV� LQVWLWXWLRQ� FRPPHQFHG� LQ� -DQXDU\� ������ 7KH�
/DERUDWRU\�ZDV�FRQFHUQHG�ODUJHO\��WKRXJK�QRW�VROHO\�� �ZLWK�UHVHDUFK�LQWR�WKH�
SURSHUWLHV�DQG�XWLOLVDWLRQ�RI�9LFWRULDQ�EURZQ�FRDOV�ZKLFK��IRU�WKH�SDVW��HLJKW\�
\HDUV�� � KDYH� EHHQ� XVHG� WR� SURYLGH� HOHFWULFLW\� IRU� WKH� 6WDWH�� � �7KH� ODERUDWRU\��
QRZ�RSHUDWHV�DV�+5/�/WG��KDYLQJ�EHHQ�SULYDWLVHG�LQ�WKH�����V�����
�
7ZR� SDUWLFXODU� SURMHFWV� RFFXSLHG� PRVW� RI� WKH� IRXU� \HDUV� GXULQJ�ZKLFK� WKLV�
DSSRLQWPHQW�ZDV�KHOG��2QH��HQWLWOHG�
%URZQ�FRDO�GHYRODWLOLVDWLRQ
��ZDV�IXQGHG�
E\� WKH� $XVWUDOLDQ� *RYHUQPHQW� XQGHU� WKH� 1DWLRQDO� (QHUJ\� 5HVHDUFK��
'HYHORSPHQW� DQG� 'HPRQVWUDWLRQ� � 3URJUDPPH� �1�(�5�'�'�3���� 7KLV� UHVHDUFK�
ZDV�FRQFHUQHG�ZLWK�YRODWLOHV�UHOHDVHG�E\�ILQH�SDUWLFOHV�RI�9LFWRULDQ�EURZQ�FRDO�
VXEMHFWHG�WR�YHU\�UDSLG�KHDWLQJ��DQG�ZLWK�WKH�SDUW�SOD\HG�E\�WKRVH�YRODWLOHV�LQ�
FRPEXVWLRQ��7KH�UHVXOWV�ZHUH�SXEOLVKHG�LQ�WKH�SURFHHGLQJV�RI�FRQIHUHQFHV�KHOG�
LQ� $XVWUDOLD� DQG� HOVHZKHUH�� DQG� DVSHFWV� RI� WKH� H[SHULPHQWDO� ZRUN� ZHUH�
GLVFXVVHG� LQ� D� VKRUW� FRQWULEXWLRQ� WR� 
)XHO
�� 2QH� DVSHFW� RI�WKLV� ZRUN� ZDV� RI�
SDUWLFXODU� HQYLURQPHQWDO� LQWHUHVW�� � WKH� UHVROXWLRQ� RI� VXOSKXU� GLR[LGH� IRUPHG�
GXULQJ� FRDO� FRPEXVWLRQ� LQWR� WKH� FRPSRQHQW� GXH� WR� YRODWLOHV� FRPEXVWLRQ� DQG�
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WKH� FRPSRQHQW� GXH� WR� UHVLGXDO� FKDU� FRPEXVWLRQ�� 1LWURJHQ� R[LGH� HPLVVLRQV�
ZHUH�VWXGLHG�DORQJ�VLPLODU�OLQHV��
�
7KH� VHFRQG� PDMRU� SURMHFW� GXULQJ� WKH� SHULRG� DW� WKH� +HUPDQ� 5HVHDUFK�
/DERUDWRU\� ZDV� FRQFHUQHG� ZLWK� WKH� VXUIDFH� FKHPLVWU\� RI� GU\� EURZQ� FRDO�
VDPSOHV�� $� QRYHO� ZD\� RI� PHDVXULQJ� VZHOOLQJ� GXH� WR� VROYHQW� XSWDNH� ZDV�
GHYHORSHG��DQG�WKH�ZRUN�SXEOLVKHG�LQ�
)XHO
��
�
$�IXUWKHU�UHVSRQVLELOLW\�ZDV�WKH�VROH�DXWKRUVKLS�RI�RQH�FKDSWHU�RI�
7KH�6FLHQFH�
RI� 9LFWRULDQ� %URZQ� &RDO
�� D� PRQRJUDSK� HGLWHG� E\� 'U�� 5�$�� 'XULH� DQG�
SXEOLVKHG� E\� %XWWHUZRUWK�+HLQHPDQQ� LQ� ������ :RUN� RQ� WKH� FKDSWHU��ZKLFK�
GHDOV� ZLWK� S\URO\VLV� RI� 9LFWRULDQ� EURZQ� FRDOV�� ZDV� EHJXQ� DW� WKH� +HUPDQ�
5HVHDUFK�/DERUDWRU\�EXW�FRPSOHWHG�GXULQJ�WKH��DSSRLQWPHQW�DW�WKH�8QLYHUVLW\�
RI�1HZ�6RXWK�:DOHV��
�
8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV��
'XWLHV� DV� /HFWXUHU� LQ� WKH� 6FKRRO� RI� &KHPLFDO� (QJLQHHULQJ� DQG� ,QGXVWULDO�
&KHPLVWU\� ZHUH� FRPPHQFHG� LQ� )HEUXDU\� ������ DQG� WKH� SRVW� ZDV� WHQXUHG��
3URPRWLRQ�WR�6HQLRU�/HFWXUHU�WRRN�HIIHFW�RQ���-XO\�������7HDFKLQJ�GXWLHV�ZHUH�
YHU\�VXEVWDQWLDO��7KH�%�(��DQG�%�6F��GHJUHH�SURJUDPPHV�RIIHUHG�E\�WKH�6FKRRO�
DUH�IRXU�\HDU�SURJUDPPHV���'XULQJ�WKH�DSSRLQWPHQW��SULPDU\�OHFWXULQJ�GXWLHV��
ZHUH� KHDW� WUDQVIHU� LQ� VHFRQG� \HDU� DQG� IXHO� DQG� FRPEXVWLRQ� VFLHQFH� DQG�
WHFKQRORJ\� LQ� WKLUG� DQG� IRXUWK� \HDUV�� 7KHUH� � ZDV� DOVR� WXWRULQJ� RI� UHDFWLRQ�
HQJLQHHULQJ� LQ� WKLUG� \HDU�� DQG� OHFWXULQJ� RI� DWPRVSKHULF� SROOXWLRQ� DQG� ZDVWH�
PDQDJHPHQW�DW�06F��OHYHO��
�
7KH�KHDW�WUDQVIHU�OHFWXUH�FRXUVH�LQFOXGHV�VWHDG\�DQG�WUDQVLHQW�FRQGXFWLRQ��IUHH�
DQG� IRUFHG� FRQYHFWLRQ�� KHDW� H[FKDQJHUV� DQG� ERLOLQJ� KHDW� WUDQVIHU�� 7KH�
SULQFLSOHV� RI� UDGLDWLRQ� KHDW� WUDQVIHU� DUH� DOVR� FRYHUHG�� 7KH� IXHOV� DQG�
FRPEXVWLRQ� FRXUVHV� � ZHUH� FRQFHUQHG� ZLWK� WKH� SURSHUWLHV� RI� LPSRUWDQW� VROLG��
OLTXLG� DQG� JDVHRXV� IXHOV�� 7KH\� DOVR� LQYROYHG� FRYHUDJH� RI� EDVLF� FRPEXVWLRQ�
VFLHQFH��LQFOXGLQJ�WKH�SULQFLSOHV�RI�LJQLWLRQ�DQG�IODPH�SURSHUWLHV��
�
5HVHDUFK�DW�WKH�8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV�ZDV�LQ�WKH�DUHD�RI�FRPEXVWLRQ�
DQG�ILUH�VDIHW\��DQG�FHOOXORVLF�PDWHULDOV��DFFRXQWHG�IRU�D�JRRG�GHDO�RI�WKH�WLPH�
DQG� IXQGLQJ�DYDLODEOH�� :RUN�RQ� IRUHVW�OLWWHU��UHOHYDQW�WR�EXVK� ILUHV��UHFHLYHG�
ILQDQFLDO� DVVLVWDQFH� IURP� WKH� )RUHVWU\� &RPPLVVLRQ� RI� 1HZ� 6RXWK�:DOHV�DQG�
IURP�6XWKHUODQG�6KLUH�&RXQFLO��16:��,JQLWLRQ�H[SHULPHQWV�RQ�PDQ\�VDPSOHV�
RI�IRUHVW�OLWWHU��DQG�DOVR�IUHVK�VDPSOHV�RI�YDULRXV�OHDYHV��ZHUH�SHUIRUPHG��DQG�
WKH�EURDG�DLP�RI�WKH�ZRUN��QRZ�IXOO\�SXEOLVKHG��ZDV�WR�SODFH�WKH�FRPEXVWLRQ�RI�
IRUHVW�PDWHULDOV�ZLWKLQ�WKH�IUDPHZRUN�RI�WKHUPDO�VFLHQFHV��3UHYLRXV�ZRUN�RQ�
WKHVH�PDWHULDOV�KDG�QRW�PDGH�IXOO�XVH�RI�WKH�FRQFHSWV�RI�UHDFWLRQ�NLQHWLFV��KHDW�
WUDQVIHU�DQG�LJQLWLRQ�FULWHULD��WKHUHIRUH�FRQVLGHUDEOH�VFRSH�IRU�RULJLQDOLW\�ZDV�
LGHQWLILHG�DW�WKH�RXWVHW�RI�WKH�SURMHFW��
�
%\� PHDQV� RI� WKH� H[SHULPHQWDO� UHVXOWV� DQG� DSSOLFDWLRQ� RI� WKH� PHWKRGV� RI�
LJQLWLRQ�WKHRU\�DQG�KHDW�WUDQVIHU�WR�WKHP��TXDQWLWDWLYH�UDWH�H[SUHVVLRQV�IRU�WKH�
FRPEXVWLRQ� RI� PDQ\� VDPSOHV� RI� IRUHVW� OLWWHU� � ZHUH� GHULYHG�� $V�D� UHVXOW� RI� D�
VKRUW� VWXG\� OHDYH� SHULRG� VSHQW� LQ� WKH� 'HSDUWPHQW� RI� 0DWKHPDWLFV� DQG�
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6WDWLVWLFV�DW�0DVVH\�8QLYHUVLW\��1HZ�=HDODQG��VRPH�RI�WKH�ODWHVW�GHYHORSPHQWV�
LQ� LJQLWLRQ� WKHRU\� � ZHUH� � DSSOLHG� WR� H[SHULPHQWDO� UHVXOWV� RQ�(XFDO\SWXV� OHDI�
VDPSOHV�� 6HPL�TXDQWLWDWLYH� UDWH� H[SUHVVLRQV� IRU�ERWK� WKH� OHDI� PDWHULDO�
FRPEXVWLRQ�DQG�WKH�RLO�FRPEXVWLRQ�ZHUH�REWDLQHG��$OVR��XVH�KDV�EHHQ�PDGH�RI�
WKH�NLQHWLF�LQIRUPDWLRQ�LQ�SUHGLFWLQJ�WKH��HIIHFW�RI�DQ�H[WHUQDO�KHDW�VRXUFH�RQ�
IRUHVW�OLWWHU��H�J��D�EORE�RI�PROWHQ�PHWDO�IURP�DQ�HOHFWULFDO�FDEOH�GURSSLQJ�RQ�WR�
D�EHG�RI�OLWWHU��6XFK�DQ�RFFXUUHQFH�LV�EHOLHYHG�WR�KDYH�VWDUWHG�D�IDWDO�EXVK�ILUH�
LQ� $XVWUDOLD� LQ� ������ 7KH� ZRUN� RQ� FRPEXVWLRQ� RI� IRUHVW� PDWHULDOV� KDV� EHHQ�
SXEOLVKHG� FKLHIO\� DV� D� VHTXHQFH� RI� DUWLFOHV� LQ� µ-RXUQDO� RI� )LUH� 6FLHQFHV¶��
DOWKRXJK�VRPH�RI�WKH�HDUOLHU�ZRUN�ZDV�SXEOLVKHG�LQ�µ)XHO¶��
�
:KHQ� WKH� ZRUN� DV� RULJLQDOO\� SODQQHG�� WR� LQYHVWLJDWH� LJQLWLRQ� RI� IRUHVW�
PDWHULDOV��ZDV�FRPSOHWH��D�VHFRQG�SKDVH�RI�LW��ZDV�HQWHUHG�LQWR�ZLWK�WKH�KHOS�RI�
D�IXUWKHU�JUDQW�IURP�WKH�)RUHVWU\�&RPPLVVLRQ��7KLV�ZDV�FRQFHUQHG�ZLWK�IODPH�
SURSDJDWLRQ��DQG�GUHZ�RQ�IXQGDPHQWDO�SULQFLSOHV�JRYHUQLQJ� IODPH�VSUHDG�LQ�
RSHQ�IXHO�EHGV��6PRXOGHULQJ�FRPEXVWLRQ��ZDV�DOVR�H[DPLQHG��7KH�ZRUN��ZDV�
SXEOLVKHG�DV�D�VHULHV�RI�SDSHUV�LQ�µ-RXUQDO�RI�)LUH�6FLHQFHV¶����
�
%\�UHDVRQ�RI�D�JUDQW�IURP�WKH�$XVWUDOLDQ�:RRO�&RUSRUDWLRQ��ZRUN�UHOHYDQW�WR�
WKH� KDQGOLQJ� DQG� VWRUDJH� VDIHW\� RI� ZRRO� IURP�WKH�WKHUPDO�SRLQW�RI�YLHZ�ZDV�
FDUULHG� RXW� LQ� ��������� 5HDFWLYLWLHV� RI� PDQ\� ZRRO� VDPSOHV� ±� JUHDV\� DQG�
VFRXUHG�±�ZHUH�GHWHUPLQHG��DQG�KHDW�WUDQVIHU�PHDVXUHPHQWV�PDGH��:KLOVW�WKLV�
ZRUN� ZDV� FDUULHG� RXW� HQWLUHO\� LQ� WKH� 6FKRRO� RI� &KHPLFDO� (QJLQHHULQJ� DQG�
,QGXVWULDO� &KHPLVWU\�� D� VHFRQG� ZRRO� SURMHFW�� DOVR� IXQGHG� E\� WKH�$XVWUDOLDQ�
:RRO�&RUSRUDWLRQ��LQYROYHG�FROODERUDWLRQ�ZLWK�PHPEHUV�RI�WKH�6FKRRO�RI�)LEUH�
6FLHQFH�DW�816:�� 7KLV�SURMHFW�ZDV�FRQFHUQHG�ZLWK�WKH� \HOORZLQJ�RI�ZRRO�LQ�
VWRUDJH�� LQ� SDUWLFXODU� WKH� UROH� SOD\HG� E\� PRLVWXUH� LQ� VXFK� \HOORZLQJ�� $W� WKH�
WLPH�WKH�SURMHFW�EHJDQ�LQ�������WKHUH�ZDV�D�SUHVVLQJ�QHHG�LQ�WKH�LQGXVWU\�IRU�
LQIRUPDWLRQ�RQ�WKLV�� �%RWK�DVSHFWV�RI�WKH�ZRUN�RQ�ZRRO�±�WKH�KDQGOLQJ�VDIHW\�
DQG� WKH� \HOORZLQJ� ±� DUH� QRZ� SXEOLVKHG� LQ� µ-RXUQDO� RI� &KHPLFDO� 7HFKQRORJ\�
DQG�%LRWHFKQRORJ\¶��
�
2WKHU�PDWHULDOV��ZHUH�H[DPLQHG�IRU�FRPEXVWLRQ�UHDFWLYLW\�DQG��LQ�VRPH�FDVHV��
IRU� SURSHQVLW\� WR� VSRQWDQHRXV� FRPEXVWLRQ�� %RWK� HVWDEOLVKHG� DQG� QHZO\�
GHYHORSHG� H[SHULPHQWDO� PHWKRGV� � ZHUH� � DSSOLHG�� 0DWHULDOV� VWXGLHG� LQFOXGH�
SHDW�� KRSV� DQG� D� QXPEHU� RI� ORZ�UDQN� FRDOV� DQG� FRDO� GHULYDWLYHV�� H�J��� FKDUV��
7KH�LQWHUHVW�LQ�FRDO�VZHOOLQJ�EHJXQ�DW�WKH�+HUPDQ�5HVHDUFK�/DERUDWRU\���DOVR�
FRQWLQXHG��DQG�WKH�ZRUN�RQ�WKLV�GRQH�DW�816:�LV�QRZ�SXEOLVKHG����
��
$� ERRN� HQWLWOHG� � µ&RPEXVWLRQ� 6FLHQFH�� 3ULQFLSOHV� DQG� 3UDFWLFH¶� ZDV� ZULWWHQ�
GXULQJ��������DQG�WKH�HDUO\�SDUW�RI�������DQG���SXEOLVKHG�E\�WKH�6\GQH\�EDVHG�
�WKRXJK� LQWHUQDWLRQDOO\� UHSUHVHQWHG�� 0LOOHQQLXP� %RRNV�� ,W� EHFDPH� DYDLODEOH�
IRU�SXUFKDVH�LQ�2FWREHU�������7KH�ERRN�LV�LQ�VRPH�ZD\V�D�K\EULG�RI�D�JHQHUDO�
WH[W� DQG� D� FROOHFWLRQ� RI� HVVD\V� RU� UHYLHZV�� DQG� LV� LQWHQGHG� WR� EH� RI� XVH� WR�
SURIHVVLRQDOV� DV� ZHOO� DV� WR� VWXGHQWV�� ,W� LQFOXGHV� WRSLFV� ZKLFK� D� SK\VLFDO�
FKHPLVWU\� VWXGHQW� PLJKW� HQFRXQWHU�� LQFOXGLQJ� WKHUPDO� LJQLWLRQ� DQG� WKH�
K\GURJHQ�R[\JHQ� UHDFWLRQ�� DV� ZHOO� DV� PXFK� RI� LQWHUHVW� WR� IXHO� WHFKQRORJLVWV�
LQFOXGLQJ� FRDO� FRPEXVWLRQ�� � 7KH� ERRN� DOVR� KDV� D� VLJQLILFDQW� HQYLURQPHQWDO�
GLPHQVLRQ�� � 7KHUH� KDV� EHHQ� PDUNHWLQJ� RI� WKH� ERRN� LQ� WKH� 8.�� WKH� 86� DQG��
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$XVWUDOLD�� � ,W� KDV� UHFHLYHG� IDYRXUDEOH� LQGHSHQGHQW� UHYLHZV� IURP� FRPEXVWLRQ�
H[SHUWV� LQFOXGLQJ� 3URIHVVRU� $�� %XUJHVV� DW� 8QLYHUVLW\� &ROOHJH�� /RQGRQ�� DQG�
3URIHVVRU�6�0��6HQNDQ�DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�DW�/RV�$QJHOHV��2YHU�D�
GHFDGH�DIWHU�LWV�LQLWLDO�DSSHDUDQFH�WKH�ERRN�LV�EHLQJ�FLWHG�E\�UHVHDUFK�ZRUNHUV���
��
8QLYHUVLW\�RI�$EHUGHHQ��$XJXVW������SUHVHQW��
2QH� RI� WKH� SULQFLSDO�GXWLHV�RI�WKLV�SRVW�WR�GDWH�KDV�EHHQ�WKH�GHYHORSPHQW�RI�
OHFWXUHV� LQ� WKH� 06F� 6DIHW\� (QJLQHHULQJ� FRXUVH�� 8QGHUJUDGXDWH� WHDFKLQJ� KDV�
EHHQ�PDLQO\�LQ�7KHUPRG\QDPLFV��7KH�06F�WHDFKLQJ�KDV�EHHQ�LQ�DWPRVSKHULF�
SROOXWLRQ��VROLG�ZDVWH�PDQDJHPHQW��SURFHVV�VDIHW\�DQG��ILUH�DQG�H[SORVLRQV��
�
$Q� DGGLWLRQDO� DFWLYLW\� KDV� EHHQ� VROH� DXWKRUVKLS� RI� D� VHFRQG� ERRN�� HQWLWOHG�

7RSLFV� LQ� (QYLURQPHQWDO� DQG� 6DIHW\� $VSHFWV� RI� &RPEXVWLRQ� 7HFKQRORJ\
��
SXEOLVKHG�HDUO\�LQ������E\�.�+��:KLWWOHV�RI�&DLWKQHVV���7KH�OHQJWK�RI�WKH�ERRN�
LV� ���� SDJHV� DQG� WKH� FRQWHQWV� � LQFOXGH� 62[�� 12 [� DQG� SDUWLFXODWH� HPLVVLRQV���
XWLOLVDWLRQ�RI�FRDO�ZDVWH�DQG�LQFLQHUDWLRQ�RI�RWKHU�ZDVWHV�LQFOXGLQJ�KRXVHKROG�
ZDVWHV���7KH�ERRN�KDG�EHHQ�FLWHG�D�QXPEHU�RI�WLPHV�LQ�WKH�UHVHDUFK�OLWHUDWXUH�
DQG�FRQWLQXHV�WR�VHOO�DOPRVW��WHQ�\HDUV�DIWHU�LWV�UHOHDVH���
�
7KHUH�KDV�DOVR�EHHQ�UHVHDUFK�LQWR�VHOI�KHDWLQJ�DQG�UHDFWLYLW\�DORQJ�VLPLODU�OLQHV�
WR�WKDW�DW�WKH�8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV��DQG�UHVHDUFK�LQWR�FRDO�VZHOOLQJ��
$� PDMRU� JUDQW� ZDV� REWDLQHG� IURP� WKH� 8QLYHUVLW\� IRU� WKH� SXUFKDVH�RI� D�
PLFURFDORULPHWHU�� DQG� WKLV� LV� EHLQJ� XVHG� WR� LQYHVWLJDWH� WKH� ORZ�WHPSHUDWXUH�
KHDW� UHOHDVH� UDWHV� RI� VXFK� VXEVWUDWHV� DV� SHDW� DQG� ELWXPLQRXV� FRDOV�� 7KHVH�
HQGHDYRXUV� KDYH� DOO� OHG� WR� SXEOLVKHG� ZRUN�� � ,Q� SDUWLFXODU�� WKHUH� KDV� EHHQ�
PDMRU�ZRUN�RQ�LPSURYLQJ�WKH�FXUUHQW�VWDQGDUG�WHVW�SURFHGXUHV�IRU�DVVHVVLQJ�
WKH� SURSHQVLW\� WR� VHOI�KHDWLQJ� RI� FRDOV� DQG� FDUERQV�� 7KHVH� WHVWV� KDYH� FHUWDLQ�
GHIHFWV� ZKLFK� KDYH� EHHQ� LGHQWLILHG� DQG�� WR� D� YHU\� FRQVLGHUDEOH� H[WHQW��
HOLPLQDWHG�DV�D�UHVXOW�RI�WKH�ZRUN�DW�$EHUGHHQ���7KLV�ZRUN��ZDV�DFFHSWHG�IRU�
SXEOLFDWLRQ�DV�D�VHULHV�RI�DUWLFOHV�LQ�µ)XHO¶�DQG�LQ�µ-RXUQDO�RI�/RVV�3UHYHQWLRQ�
LQ�WKH�3URFHVV�,QGXVWULHV¶���,Q�WKH�SXEOLVKHG�ZRUN��HPSKDVLV�LV�JLYHQ�WR�WKH�QHZ�
FRQFHSW�RI�µKHDW�UHOHDVH�UDWH�DW�FULWLFDOLW\¶�DV�DQ�DOWHUQDWLYH�WR�µFULWLFDO�DPELHQW�
WHPSHUDWXUH¶�DV�D�TXDQWLW\��RQ��ZKLFK�WR�EDVH�VWDQGDUG�WHVW�SURFHGXUHV��7KHUH�
KDYH� EHHQ� YHU\� PDQ\� LQGHSHQGHQW� FLWDWLRQV� RI� WKLV� ZRUN� LQ� WKH�UHODWHG�
OLWHUDWXUH���
�
,Q� -XO\� ������ D� YLVLW� ZDV� PDGH� WR� WKH� 8QLYHUVLGDG� 3ROLWHFQLFD� GH� 0DGULG��
ZKHUH� IRXU� WDONV� RQ� FRDO� VSRQWDQHRXV� KHDWLQJ� ZHUH� JLYHQ� WR� DQ� DXGLHQFH� RI�
DFDGHPLFV� DQG� SRVWJUDGXDWH� VWXGHQWV�� ([SHQVHV� ZHUH� SDLG� E\� WKH�KRVW�
LQVWLWXWLRQ�LQ�0DGULG��7KH�WDONV�ZHUH�SDUW�RI�D�PDMRU�SURMHFW��ZLWK�(XURSHDQ�
IXQGLQJ��LQWR�FRDO�VHOI�KHDWLQJ��DQG�WKH�LGHD�ZDV�WKDW�WKH�SDUWLFLSDQWV�ZRXOG�EH�
EURXJKW� XS� WR� GDWH� ZLWK� GHYHORSPHQWV� DW� $EHUGHHQ� ZKLFK� WKH\� FRXOG�
VXEVHTXHQWO\� DSSO\�� $� FHUWLILFDWH� LQ� UHFRJQLWLRQ� RI� WKH� IRXU�WDONV� DQG� WKH�
FRQWULEXWLRQ�WKH\�PDGH�WR�WKH�SURMHFW�ZDV�UHFHLYHG�DW�WKH�FRQFOXVLRQ��
�
7KHUH� KDV� DOVR� EHHQ� UHVHDUFK� ZRUN�DW�$EHUGHHQ�LQWR�RIIVKRUH� ILUHV��DQG�WKLV�
KDV� OHG� WR� SXEOLVKHG� ZRUN� LQ� µ-RXUQDO� RI� /RVV� 3UHYHQWLRQ� LQ� WKH� 3URFHVV�
,QGXVWULHV¶�� µ-RXUQDO� RI� )LUH� 6FLHQFHV¶� DQG� µ,QWHUQDWLRQDO� -RXUQDO� RQ�
(QJLQHHULQJ� 3HUIRUPDQFH�%DVHG� )LUH� &RGHV¶�� � ,Q� WKHVH� HQGHDYRXUV�� VRPH�
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HPSKDVLV�KDV�EHHQ�JLYHQ�WR�ZD\V�LQ�ZKLFK�ILUH�EHKDYLRXU�FDQ�EH�LQFRUSRUDWHG�
LQWR� VRIWZDUH� IRU� RIIVKRUH� ULVN� DVVHVVPHQW�� 7KHUH� KDV� DOVR� EHHQ� VLJQLILFDQW�
ZRUN��SDUWO\�LQ�DVVRFLDWLRQ�ZLWK�D�FROODERUDWRU�LQ�WKH�86$��LQWR�IODVK�SRLQWV�RI�
RUJDQLF� OLTXLGV�� � 7KHUH� GR� DSSHDU� WR� EH� LQ� WKH� VWDQGDUG� UHIHUHQFH� ZRUNV� D�
QXPEHU�RI�UHFRUGHG�IODVK�SRLQWV�IRU�LPSRUWDQW��ZLGHO\�XVHG�RUJDQLF�FKHPLFDOV�
ZKLFK� DUH� QRW� FRUUHFW�� VRPHWLPHV� HUULQJ� RQ� WKH� KD]DUGRXV� VLGH��� 'HWDLOHG�
FRUUHFWLRQV�WR�WKHVH�KDYH�EHHQ��UHSRUWHG�DV�D�UHVXOW�RI�WKH�$EHUGHHQ�ZRUN���
�
$�IXUWKHU�UHVHDUFK�DFWLYLW\��VKDUHG�ZLWK�PHPEHUV�RI�WKH�'HSDUWPHQW�RI�3ODQW�
DQG�6RLO�6FLHQFH�DW�WKH�8QLYHUVLW\�RI�$EHUGHHQ��KDV�EHHQ�WKH�GHYHORSPHQW�RI�D�
GLUHFW�ILUHG�VWHDP�JHQHUDWRU�IRU�WKH�GLVLQIHFWLRQ�RI�VRLO���7KLV�ZRUN��ZKLFK��LV�
QRZ� FRPSOHWH�� UHFHLYHG� IXQGLQJ� IURP� WKH� 0LQLVWU\� RI� $JULFXOWXUH�� )LVKHULHV�
DQG�)RRG��7KHUH�KDV�DOVR�EHHQ�IXQGHG�UHVHDUFK�LQWR�ILUH�UHWDUGDQWV�LQ�SODVWLFV���
LQ�FROODERUDWLRQ�ZLWK�ZRUNHUV�DW�:HVW�9LUJLQLD�8QLYHUVLW\���
�
'XULQJ����������D�WKLUG�ERRN�ZDV�ZULWWHQ��HQWLWOHG�µ7KH�3ULQFLSOHV�RI�7KHUPDO�
6FLHQFHV�DQG�WKHLU�$SSOLFDWLRQ�WR�(QJLQHHULQJ¶���,W�ZDV�SXEOLVKHG�E\�MRLQWO\�E\�
:KLWWOHV�3XEOLVKLQJ��&DLWKQHVV��DQG�&5&�3UHVV��%RFD�5DWRQ��)ORULGD���LQ��PLG�
������ � 7KH� FRQWHQWV� � LQFOXGH� WKH� )LUVW�� 6HFRQG� DQG� 7KLUG� /DZV�RI�
7KHUPRG\QDPLFV�� VWHDP� F\FOHV� DQG� DQ� LQWURGXFWLRQ� WR� VWDWLVWLFDO�
WKHUPRG\QDPLFV�� 7KH� ERRN� FRQWLQXHV� WR� VHOO� DQG� LQ� ����� D� VSHFLDO� FKHDS�
HGLWLRQ�IRU�WKH�,QGLDQ�PDUNHW�ZDV��SXEOLVKHG�E\�5HSOLND�/WG����
�
$�IRXUWK�ERRN��HQWLWOHG�µ+\GURFDUERQ�3URFHVV�6DIHW\��$�7H[W�IRU�6WXGHQWV�DQG�
3URIHVVLRQDOV¶�� ZDV� ZULWWHQ� LQ� ����������� ([WHQGLQJ� WR� DSSUR[LPDWHO\� ����
SDJHV�� WKH� ERRN� LV� � DYDLODEOH� LQ� 86� �3HQQZHOO�� DQG� 8.� �:KLWWOHV�� HGLWLRQV��
6DOHV�KDYH�EHHQ�VWURQJ�DQG�WKH�ERRN�LV�HVWDEOLVKLQJ�LWVHOI�DV�D�VWDQGDUG�WH[W��
7KH�FRQWHQWV�RXWOLQH�LV���
�

)RUHZRUG�E\�'U��'��2ODQGHU��*RRGULFK�&RUSRUDWLRQ��
3UHIDFH��

&KDSWHU�����%DFNJURXQG�WR�WKH�RLO�DQG�JDV�LQGXVWU\��
&KDSWHU�����+\GURFDUERQ�OHDNDJH�DQG�GLVSHUVLRQ��

&KDSWHU�����&RPEXVWLRQ�EHKDYLRXU�RI�K\GURFDUERQV��
&KDSWHU����3K\VLFDO�RSHUDWLRQV�RQ�K\GURFDUERQV�DQG�DVVRFLDWHG�KD]DUGV��
&KDSWHU����&KHPLFDO�RSHUDWLRQV�RQ�K\GURFDUERQV�DQG�DVVRFLDWHG�KD]DUGV��

&KDSWHU�����6RPH�UHOHYDQW�GHVLJQ�SULQFLSOHV��
&KDSWHU�����6RPH�UHOHYDQW�PHDVXUHPHQW�SULQFLSOHV��

&KDSWHU�����2IIVKRUH�RLO�DQG�JDV�SURGXFWLRQ��
&KDSWHU�����+D]DUGV�ZLWK�SDUWLFXODU�K\GURFDUERQ�SURGXFWV��

&KDSWHU�����7R[LFLW\�KD]DUGV��
&KDSWHU�����6DIH�GLVSRVDO�RI�XQZDQWHG�K\GURFDUERQ��

&KDSWHU�����0HDQV�RI�REWDLQLQJ�K\GURFDUERQV�RWKHU�WKDQ�IURP�FUXGH�RLO�DQG�
UHODWHG�VDIHW\�LVVXHV��

�
$SSHQGL[��7KH�&DQYH\�DQG�5LMQPRQG�6WXGLHV�

6ROXWLRQV�WR�QXPHULFDO�SUREOHPV�
6HOI�WHVW�TXHVWLRQV��

�
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7KH� ERRN� KDV� UHFHLYHG� JRRG� UHYLHZV� LQ� SHULRGLFDOV� LQFOXGLQJ� µ)XHO¶��
µ&RPEXVWLRQ�DQG�)ODPH¶��DQG�µ-RXUQDO�RI�)LUH�6FLHQFHV¶��$�FRPSDQLRQ�YROXPH�
HQWLWOHG� µ1XPHULFDO� ([HUFLVHV� LQ� +HDW� 7UDQVIHU� LQ� D� +\GURFDUERQ� 6DIHW\�
3DUDGLJP¶�ZDV�SXEOLVKHG�DW�WKH�YHU\�EHJLQQLQJ�RI� �����E\�:KLWWOHV��7KLV�WRR�
KDV�VROG�ZHOO�����
�
$� VL[WK� ERRN�� HQWLWOHG� µ1XPHULFDO� ([HUFLVHV� LQ� )LUH� 3URWHFWLRQ� (QJLQHHULQJ¶��
ZDV� �SXEOLVKHG�LQ�PLG� ������ ,W�LV�LQWHQGHG�IRU�VWXGHQWV�DQG�DOVR�SRVVLEO\� IRU�
QHZ�HQWUDQWV�WR�WKH�ILUH�SURWHFWLRQ�SURIHVVLRQ����7KHUH�ZHUH��RYHU��D�KXQGUHG��
RUGHUV�IRU�WKH�ERRN�LQ�DGYDQFH�RI�LWV�SXEOLFDWLRQ��$�VHYHQWK�ERRN��WKH�ILUVW�WR�
KDYH�D�FR�DXWKRU��ZDV�SXEOLVKHG�LQ�-XQH�������(QWLWOHG�µ'LFWLRQDU\�RI�)XHO�DQG�
(QHUJ\¶���LW��KDV�8.�DQG�86��SXEOLVKHUV��,QLWLDO�VDOHV�DUH�YHU\�VWURQJ�LQGHHG���
�
/HHGV�'6F�GHJUHH��������
,Q��-XO\������WKH�GHJUHH�RI�'RFWRU�RI�6FLHQFH�ZDV�UHFHLYHG�IURP�WKH�8QLYHUVLW\�
RI�/HHGV��7KH�EDVLV�RI�WKH�DZDUG�ZDV�SXEOLVKHG�ZRUN�VXEPLWWHG���7KHUH�ZHUH�
WKUHH� H[WHUQDO� H[DPLQHUV� DQG� WZR� LQWHUQDO� H[DPLQHUV� DQG� WKH� ILQDO� GHFLVLRQ�
ZDV�WDNHQ�E\�WKH�8QLYHUVLW\¶V�+LJKHU�'RFWRUDWHV�&RPPLWWHH���
�
6XSSOHPHQWDU\�,QIRUPDWLRQ��
�
0HPEHUVKLS�RI�(GLWRULDO�%RDUGV��
,Q� ODWH� ������ DQ� LQYLWDWLRQ� WR� MRLQ� WKH� (GLWRULDO� $GYLVRU\� %RDUG� RI� 
-RXUQDO� RI�
)LUH�6FLHQFHV
�ZDV�UHFHLYHG�DQG�DFFHSWHG��7KH�LQYLWDWLRQ�ZDV�PDGH�E\�WKH�(GLWRU�
LQ�&KLHI�� �7KH�-RXUQDO�LV�SXEOLVKHG�HYHU\�WZR�PRQWKV�DQG��LV��DYDLODEOH�RQOLQH���
,Q� �����DQ�LQYLWDWLRQ�WR�EH�D�µ&RQWULEXWLQJ� (GLWRU¶�RI�WKH�SURIHVVLRQDO�MRXUQDO�
µ,QWHUQDWLRQDO�)LUH�)LJKWHU¶�ZDV�DFFHSWHG��7KLV�SHULRGLFDO�LV�SXEOLVKHG�LQ�WKH�8.��
LQ� KDUG� FRS\� DQG� RQOLQH�� � DQG� KDV� D� ZLGH� GLVWULEXWLRQ� DPRQJVW� ILUH� SURWHFWLRQ�
H[SHUWV��/DWHU�D�VLPLODU�UROH�ZDV�DFFHSWHG�LQ�UHODWLRQ�WR�WKH�VLVWHU�SHULRGLFDO�µ$VLD�
3DFLILF�)LUH�0DJD]LQH¶���
�
0HPEHUVKLS�RI�SURIHVVLRQDO�ERGLHV��
&RPEXVWLRQ� ,QVWLWXWH�� VLQFH� ����� �0HPEHU� RI� WKH� &RPPLWWHH� RI�WKH�
$XVWUDOLD�1HZ�=HDODQG�6HFWLRQ�RI�WKH�,QVWLWXWH�������������
�
5R\DO�$XVWUDOLDQ�&KHPLFDO�,QVWLWXWH��VLQFH�������
�
�(QHUJ\� ,QVWLWXWH� �IRUPHUO\� ,QVWLWXWH� RI� (QHUJ\��� 8�.��� VLQFH� ������ ZLWK�
DVVRFLDWHG�&KDUWHUHG�(QJLQHHU�HQUROPHQW��

��
,QVWLWXWH�RI�3K\VLFV��VLQFH�������ZLWK�DVVRFLDWHG�&KDUWHUHG�3K\VLFLVW�HQUROPHQW��
$OVR�DVVRFLDWHG�&KDUWHUHG�6FLHQWLVW�HQUROPHQW�VLQFH�$XJXVW��������
�
1DWLRQDO�)LUH�3URWHFWLRQ�$VVRFLDWLRQ��VLQFH��������
�
$PHULFDQ�&KHPLFDO�6RFLHW\��VLQFH�������
�
$PHULFDQ�$VVRFLDWLRQ�IRU�(QJLQHHULQJ�(GXFDWLRQ��VLQFH�������

������FRQW��
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�
,QVWLWXWLRQ� RI� &KHPLFDO� (QJLQHHUV�� 8.�� )HOORZ� VLQFH� ������ � &KDUWHUHG�
(QYLURQPHQWDOLVW�HQUROPHQW�WKURXJK�WKH�µJUDQGSDUHQWLQJ�VFKHPH¶�VLQFH�$SULO�
�������
�
7KH�5R\DO�6RFLHW\�RI�&KHPLVWU\��8.��)HOORZ�VLQFH��������
�
1HZFRPHQ� 6RFLHW\� IRU� WKH� 6WXG\� RI� WKH� +LVWRU\� RI� 6FLHQFH� DQG� 7HFKQRORJ\��
/RQGRQ��0HPEHU�VLQFH�������
�
,QVWLWXWLRQ�RI�)LUH�(QJLQHHUV��8.��)HOORZ�VLQFH��������
�
5R\DO�6RFLHW\�RI�0HGLFLQH��8.��)HOORZ�VLQFH��������
�
3URIHVVLRQDO�YLVLWV�RYHUVHDV��
6XFK� YLVLWV� KDYH� LQFOXGHG� RQH� WR� WKH� 8QLYHUVLW\� RI� 0LFKLJDQ� LQ� ������ WR�
SDUWLFLSDWH�LQ�WKH���WK�,QWHUQDWLRQDO�6\PSRVLXP�RQ�&RPEXVWLRQ��ZLWK�WKH�DLG�
RI� D� &RPEXVWLRQ� ,QVWLWXWH� WUDYHO� JUDQW�� $� VLPLODU� JUDQW� LQ� ����� ZDV� XVHG� WR�
WUDYHO�IURP�$XVWUDOLD�WR�1HZ�=HDODQG�WR�SDUWLFLSDWH�LQ�D�UHJLRQDO�FRPEXVWLRQ�
PHHWLQJ�� � ,Q� -DQXDU\� ����� D� WULS� ZDV� PDGH� WR� 1HZ� =HDODQG�� ZLWK� 816:�
IXQGLQJ��IRU�GLVFXVVLRQV�ZLWK�SHUVRQQHO�DW�WKH�:RRO�5HVHDUFK�2UJDQLVDWLRQ�RI�
1HZ�=HDODQG��:521=��LQ�&KULVWFKXUFK��7KH�ORQJHU�WULS�WR�1HZ�=HDODQG��IRU�
FROODERUDWLRQ� ZLWK� PDWKHPDWLFLDQV� DW� 0DVVH\� 8QLYHUVLW\�� KDV� DOUHDG\� EHHQ�
GHVFULEHG���
�
,Q� 2FWREHU� ����� D� ZHHN� ZDV� VSHQW� DW� WKH� 8QLYHUVLW\� RI� 0RQWDQD�� ZKHUH�D�
VHPLQDU�RQ�ZRRG�FRPEXVWLRQ�ZDV�JLYHQ��$�IROORZ�XS�VHPLQDU�ZDV�JLYHQ�DW�WKH�
QHDUE\� ,QWHU�0RXQWDLQ� )LUH� /DERUDWRU\�� � � 7ZR� RYHUVHDV� WULSV� ZHUH�PDGH�LQ�
������7KH�ILUVW��LQ�-XO\�WKDW�\HDU��ZDV�WR�WKH���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�
)LUH�6DIHW\�LQ�&ROXPEXV��2KLR��$Q�LQYLWHG�SDSHU�ZDV�SUHVHQWHG�DQG�SXEOLVKHG�
LQ� WKH� 3URFHHGLQJV� YROXPH�� $� WUDYHO� JUDQW� ZDV� REWDLQHG� IURP� WKH� 5R\DO�
6RFLHW\�� ,Q� 6HSWHPEHU� ����� D� WULS� ZDV� PDGH� WR� WKH� 8QLYHUVLW\� RI� WKH�
:LWZDWHUVUDQG�� -RKDQQHVEXUJ�� 6RXWK� � $IULFD�� ZLWK� WKH� DLG� RI� D� WUDYHO� JUDQW�
IURP� WKH� 5R\DO� $FDGHP\� RI� (QJLQHHULQJ�� $� VHPLQDU� RQ� FRDO� UHDFWLYLW\�ZDV�
SUHVHQWHG���DQG�WKLV�ZDV�DWWHQGHG�E\��UHSUHVHQWDWLYHV�RI�ORFDO�LQGXVWU\�DV�ZHOO�
DV�E\�PHPEHUV�RI�WKH�8QLYHUVLW\���$Q�DEVWUDFW�RI�WKH�VHPLQDU�ZDV�SXEOLVKHG�LQ�
DGYDQFH�LQ�
&KHPLFDO�3URFHVVLQJ�6RXWK�$IULFD
���
���
7KH�YLVLW�WR�6SDLQ�LQ�-XO\� �����KDV�DOUHDG\�EHHQ�GHVFULEHG��� ,Q�6HSWHPEHU�RI�
WKH� VDPH� \HDU� D� WULS� ZDV� PDGH� WR� 6ZHGHQ�� IRU� WKH� SXUSRVH� RI� YLVLWLQJ�
7KHUPRPHWULF�� WKH� PDQXIDFWXUHUV� RI� WKH� PLFURFDORULPHWHU� � LQ� XVH� DW� WKH�
8QLYHUVLW\� RI� $EHUGHHQ�� � ([SHQVHV� ZHUH� SDLG� E\� 7KHUPRPHWULF��$� WZR�KRXU�

������������������������������������������������������
�� 7KH� YDVW� PDMRULW\� RI�� )HOORZV� RI� WKH� 5R\DO� 6RFLHW\� RI� 0HGLFLQH� � KDYH�D�
EDFNJURXQG�LQ�PHGLFLQH��GHQWLVWU\�RU�YHWHULQDU\�VFLHQFH�EXW�WKHUH�LV�SURYLVLRQ�LQ�
WKH� UHJXODWLRQV� IRU� SHUVRQV� IURP� RWKHU� EDFNJURXQGV� WR� EH� HOHFWHG��� 7KH� LQLWLDO�
DSSURDFK� ZDV� E\� WKH� 6RFLHW\� LWVHOI� RQ� WKH� EDVLV� RI� � ZLGHO\� NQRZQ� DFWLYLW\� � LQ�
KHDOWK�DQG�VDIHW\�PDWWHUV���



���

SUHVHQWDWLRQ�WR�VFLHQWLILF�VWDII�DW�WKH�FRPSDQ\�ZDV�JLYHQ�LQ�ZKLFK�DSSOLFDWLRQV�
RI�PLFURFDORULPHWU\�GHYHORSHG�DW�$EHUGHHQ�ZHUH�GHVFULEHG�����
��
2QH�SURIHVVLRQDO�RYHUVHDV�WULS�ZDV�PDGH�LQ�������WR�6DQ�)UDQFLVFR�IRU��WKH���WK�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� )LUH� 6DIHW\�� � ZLWK� 8QLYHUVLW\� RI� $EHUGHHQ�
IXQGLQJ��,Q�-DQXDU\�������D�WULS�ZDV�PDGH�WR�+RQJ�.RQJ����IRU�WKH�6\PSRVLXP�
RQ� (QHUJ\� (QJLQHHULQJ� LQ� WKH� ��VW� &HQWXU\�� ZLWK� 5R\DO� $FDGHP\� RI�
(QJLQHHULQJ� IXQGLQJ��$�SDSHU�ZDV�SUHVHQWHG�DW�HDFK�RI�WKHVH�HYHQWV�� ,Q�-XO\�
�����D�VHFRQG�YLVLW�WR�&ROXPEXV�ZDV�PDGH�IRU�WKH�SXUSRVH�RI�SDUWLFLSDWLQJ�LQ�D�
FRQIHUHQFH�LQ�WKH�VDPH�VHULHV�DV�WKH������RQH�LQ���WKH�VDPH�FLW\��7ZR�SDSHUV�±�
RQH�RQ�IODVK�SRLQWV�DQG�WKH�RWKHU�RQ�RIIVKRUH�ILUH�VDIHW\�±�ZHUH�FRQWULEXWHG��,Q�
'HFHPEHU������D�WULS�ZDV�PDGH�WR�'DOODV�IRU�WKH�SXUSRVH�RI�JLYLQJ�D�WDON��RQ�
WHPSHUDWXUH�PHDVXUHPHQW�LQ�FRPEXVWLRQ��7KLV�ZDV�DW�D�PHHWLQJ�RUJDQLVHG�E\�
$670�� � DQG� WKH� SDSHU� SUHVHQWHG� KDV� EHHQ� SXEOLVKHG� � DV� RQH� FKDSWHU� RI� DQ�
$670� µ6SHFLDO� 7HFKQLFDO� 3XEOLFDWLRQ¶�� � ,Q� 0D\� ����� D� WDON� HQWLWOHG� µ7KH�
GHYHORSPHQW�RI�IXHO�SURGXFWLRQ�DQG�XWLOLVDWLRQ�LQ�WKH�)DU�(DVW�GXULQJ�WKH���WK�
FHQWXU\¶�ZDV�JLYHQ�DW�WKH�$VLDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\�LQ�&KRQ�
%XUL��7KDLODQG��$�WULS�WR�,QGLD�ZDV�PDGH�LQ�)HEUXDU\������IRU�WKH�SXUSRVH�RI��
SDUWLFLSDWLRQ� LQ� WKH� �WK� � 81(6&2� &RQIHUHQFH� RQ� (QJLQHHULQJ� (GXFDWLRQ�� $�
WUDYHO� JUDQW� IURP� WKH� 5R\DO� $FDGHP\� RI� (QJLQHHULQJ� ZDV� REWDLQHG� WRZDUGV�
WKH�H[SHQVHV���,Q�0D\������D�YLVLW�ZDV�PDGH�WR�7REDJR��ZKHUH�WZR�SDSHUV�ZHUH�
SUHVHQWHG�DW�DQ�LQWHUQDWLRQDO�FRQIHUHQFH�RQ�QDWXUDO�JDV�� �$WWHQGDQFH�ZDV�E\�
LQYLWDWLRQ�DQG�IXOO�H[SHQVHV�ZHUH�PHW�E\�WKH�FRQIHUHQFH�RUJDQLVHUV�� �6RPH�RI�
WKH� � SRLQWV� UDLVHG� LQ� � WKH� WZR� SDSHUV� ZHUH� � HQODUJHG� XSRQ� � LQ� DQ� DUWLFOH� E\�
SROLWLFDO�DQDO\VW�:DOWHU�&RSSLQ�LQ�µ7REDJR�1HZV¶�����
�
,Q� 1RYHPEHU� ����� D� YLVLW� WR� $UPHQLD� ZDV� PDGH� IRU� WKH� SXUSRVH� RI�
SDUWLFLSDWLRQ��LQ�WKH�IRUP�RI�D�SOHQDU\�OHFWXUH���LQ�DQ�LQWHUQDWLRQDO�FRQIHUHQFH�
KHOG�WR�PDUN�WKH���WK�ELUWKGD\�RI�WKH�HPLQHQW�FRPEXVWLRQ�VFLHQWLVW�3URI��$�*��
0HU]KDQRY���
�
&RQVXOWLQJ��
&RQFXUUHQWO\� ZLWK� WKH� DSSRLQWPHQW� DW� WKH� 8QLYHUVLW\� RI� 1HZ� 6RXWK� :DOHV�� D�
FHUWDLQ�DPRXQW�RI�FRQVXOWLQJ�ZRUN��ZDV�XQGHUWDNHQ��7KH�FRQVXOWLQJ��ZDV�LQ�WKH�
DUHD� RI� ILUH� DQG� H[SORVLRQ�� &OLHQWV� LQFOXGHG� 0RQVDQWR� $XVWUDOLD��$XVWUDOLDQ�
1HZVSULQW� 0LOO� DQG� WKH� 16:� 3ROLFH� $UVRQ� 6TXDG�� � $W� $EHUGHHQ� FRQVXOWLQJ�
FOLHQWV�KDYH�LQFOXGHG�WKH�*RRGULFK�&RUSRUDWLRQ����6KHOO�,QWHUQDWLRQDO�DQG�%3��
�
8QGHU�WKH�KHDGLQJ�µ&RQVXOWLQJ¶�ZLOO�EH�LQFOXGHG�LQYLWHG�SDUWLFLSDWLRQ�DV��RQH�RI�
DERXW� � VL[� VSHDNHUV� DW� WKH� 6FRWWLVK� (QHUJ\� 'D\�� KHOG� DW� 3DUOLDPHQW� +RXVH� LQ�
(GLQEXUJK�LQ��������$�WDON�HQWLWOHG�µ6RPH�LVVXHV�LQ�RLO�VXSSO\�DQG�GHPDQG�ZLWK�
VSHFLDO� UHIHUHQFH� WR� WKH� 1RUWK� 6HD¶� ZDV� JLYHQ� DQG� ZDV� ZHOO� UHFHLYHG�� � � $Q�
LQYLWDWLRQ� WR� EH� RQH� DXWKRU�� DORQJ� ZLWK� 6�� 6DOWHU� DQG� .�� 0DF*UHJRU�� RI� WKH�
IRUPDO� UHSRUW� DULVLQJ� IURP� WKH� PHHWLQJ� ZDV� DFFHSWHG�� 7KH� UHSRUW�� HQWLWOHG�
µ6FRWWLVK� (QHUJ\�5HYLHZ��6FRWODQG¶V�2SSRUWXQLW\��6FRWODQG¶V�&KDOOHQJH¶�� �ZDV�
ZLGHO\�GLVFXVVHG�DQG�UHFHLYHG�PXFK�PHGLD�DWWHQWLRQ������
�
�
�



���

�
([WHUQDO�H[DPLQLQJ�DW�WKH�8QLYHUVLW\�RI�6KHIILHOG��
,Q�PLG�������DQ�LQYLWDWLRQ�WR�EH�WKH�H[WHUQDO�H[DPLQHU�IRU�WKH�06F�(QJ��GHJUHH�
LQ�3URFHVV�6DIHW\�DQG�/RVV�3UHYHQWLRQ�DW�WKH�8QLYHUVLW\�RI�6KHIILHOG�IRU�D�WKUHH�
\HDU� SHULRG� ZDV� UHFHLYHG� DQG� DFFHSWHG�� � 7KLV� � LQYROYHV� DSSURYLQJ� WKH�
H[DPLQDWLRQ�SDSHUV�LQ�DGYDQFH��DV�ZHOO�DV��DWWHQGLQJ��DQQXDOO\��DQ�H[DPLQHUV¶�
PHHWLQJ�DW�6KHIILHOG��DQG�PDNLQJ�D�UHSRUW�RQ�WKH�GHJUHH�FRXUVH�WR�WKH�FHQWUDO�
8QLYHUVLW\�DXWKRULWLHV�����
�
%URDGFDVWV��
7KH�IROORZLQJ�EURDGFDVWV��KDYH�EHHQ�PDGH����
�

)HEUXDU\�������%%&�5DGLR�6FRWODQG��LQWHUYLHZ�RQ�D�IDWDO�ILUH�DW�D�UHVLGHQWLDO�
KRPH�IRU�WKH�HOGHUO\�LQ�6FRWODQG��

�
$XJXVW�������%%&�:RUOG�6HUYLFH��LQWHUYLHZ�RQ�WZR�UHILQHU\�ILUHV�ZKLFK�KDG�
RFFXUUHG�LQ�WKH�86�WKDW�ZHHN�DQG�RQ�VDIHW\�VWDQGDUGV�JHQHUDOO\�LQ�WKH�RLO�DQG�

JDV�LQGXVWU\��
�

'HFHPEHU�������%%&�1HZV�����D�OLYH�WHOHYLVLRQ�LQWHUYLHZ�RQ�WKH��%XQFHILHOG�IXHO�
GHSRW�H[SORVLRQ�ZKLFK�KDG�WDNHQ�SODFH�HDUOLHU�WKDW�GD\��

�
)HEUXDU\��������%%&�5DGLR�:DOHV��D�OLYH�LQWHUYLHZ�RQ�DQ�H[SORVLRQ�DW�DQ�
RIIVKRUH�JDV�VWRUDJH�IDFLOLW\�ZKLFK�KDG�RFFXUUHG�OHVV�WKDQ�DQ�KRXU�HDUOLHU��

�
� WK�$XJXVW�������%%&�5DGLR�6KHWODQG��DQ�LQWHUYLHZ�RQ�WKH�IXHO�XVH�RI�FDUGERDUG�

ZDVWH�LQ�ZKLFK�WZR�FROOHDJXHV�DOVR�SDUWLFLSDWHG���
�

������� WK�$XJXVW���������LQWHUYLHZV�FRQFHUQLQJ�WKH��µOLTXLG�H[SORVLYH¶�WKUHDW��DW�
+HDWKURZ�$LUSRUW�RQ��%%&�5DGLR����WKH�$XVWUDOLDQ�%URDGFDVWLQJ�&RPPLVVLRQ�
µEUHDNIDVW�WLPH�UDGLR¶���%%&�:RUOG�6HUYLFH�DQG�%%&�:HVW�0LGODQGV�5DGLR��

$OVR�D�IHDWXUH�RQ�WKH�%%&�ZHE�VLWH������
�

�)HEUXDU\�������OLYH�LQWHUYLHZV��WZR��RQ�GLIIHUHQW�GD\V���IRU�6N\��7HOHYLVLRQ�
DERXW�OHWWHU�ERPEV�DQG�RQH�RQ�WKH�VDPH�VXEMHFW�IRU�WKH�/RQGRQ�%URDGFDVWLQJ�
&RPSDQ\��/%&���$OVR�D�UHFRUGHG�LQWHUYLHZ�RQ�OHWWHU�ERPEV�IRU�,71��XVHG�E\���

PDQ\��UDGLR�VWDWLRQV��$OVR�OLYH�LQWHUYLHZV�RQ�WKH�VDPH�WRSLF�RQ�%%&�5DGLR���DQG�
RQ�%%&�5DGLR�1HZFDVWOH���

��
�

0DUFK��������OLYH�LQWHUYLHZV�RQ�%%&�5DGLR����%%&�5DGLR�6FRWODQG���µ*RRG�
0RUQLQJ�6FRWODQG¶��DQG�%%&�5DGLR���RQ�FRQWDPLQDWHG�SHWURO��$OVR�WZR�79�

EURDGFDVWV�RQ�WKH�VDPH�PDWWHU��D�UHFRUGHG�RQH�RQ�%%&���6L[�2
&ORFN�1HZV�DQG�
D�OLYH�RQH�RQ�%%&�1HZV������

�
�
�

������FRQW��
�



���

$SULO�������D�UHFRUGLQJ�IRU�,QGHSHQGHQW�5DGLR�1HWZRUN�RQ�D�IDWDO�DFFLGHQW�LQ�
WKH�1RUWK�6HD�RLO�LQGXVWU\�WKH�SUHYLRXV�GD\��VXEVHTXHQWO\�IRUZDUGHG�WR�RYHU�����
UDGLR�VWDWLRQV��$�OLYH�UDGLR�EURDGFDVW�IRU�/RQGRQ�%URDGFDVWLQJ�&RPSDQ\�DQG�D�
OLYH�79�RQH�IRU�%%&�1HZV����DERXW�WKH�VDPH�PDWWHU��DOVR�UHFRUGHG�EURDGFDVWV�

IRU�6FRWWLVK�7HOHYLVLRQ��DQG�WKH�$EHUGHHQ�UDGLR�VWDWLRQ�µ1RUWK�6RXQG�2QH¶���
�

�� WK�-XQH�������OLYH�LQWHUYLHZ�IRU�6N\�79�RQ�DQ�H[SORVLYH�GHYLFH�IRXQG�LQ�FHQWUDO�
/RQGRQ�WKDW�PRUQLQJ���$OVR�D�OLYH�LQWHUYLHZ�RQ�%%&�1HZV����RQ�WKH�VDPH�

PDWWHU���
�

� QG�-XO\�������UHFRUGHG�LQWHUYLHZ�IRU�6FRWWLVK�7HOHYLVLRQ�RQ�DQ�H[SORVLRQ�
LQFLGHQW�DW�*ODVJRZ�$LUSRUW�WKH�SUHYLRXV�GD\��

�
�� WK�-XO\�������UHFRUGHG�LQWHUYLHZ�IRU�6WDU�5DGLR��%ULVWRO��RQ�WKH�KD]DUGV�RI�

K\GURJHQ�SHUR[LGH�DIWHU�SHUVRQV�LQ�%ULVWRO�KDG�EHHQ�DUUHVWHG�LQ�SRVVHVVLRQ�RI�
WKDW�VXEVWDQFH���

�
� QG�$XJXVW�������OLYH�LQWHUYLHZ�IRU�%%&�5DGLR�0HUVH\VLGH�RQ�D�IDWDO�YHKLFOH�ILUH�

LQ�/LYHUSRRO�WKDW�GD\���
�
�

�/LVW�RI�SXEOLFDWLRQV�EHJLQV�RQ�WKH�IROORZLQJ�SDJH��
�



���

3XEOLFDWLRQV�E\�-�&��-RQHV��
%RRNV���
��� -RQHV� -�&�� � µ&RPEXVWLRQ� 6FLHQFH�� 3ULQFLSOHV� DQG� 3UDFWLFH¶� ����SS���
0LOOHQQLXP�%RRNV��6\GQH\����������

6XSSOHPHQW� WR� WKLV� ERRN�� � -RQHV� -�&�� 6XSSOHPHQW� WR� 
&RPEXVWLRQ� 6FLHQFH��
3ULQFLSOHV�DQG�3UDFWLFH
����SS����0LOOHQQLXP�%RRNV��6\GQH\����������
�
��� -RQHV� -�&�� µ7RSLFV� LQ� (QYLURQPHQWDO� DQG� 6DIHW\� $VSHFWV� RI� &RPEXVWLRQ�
7HFKQRORJ\¶�����SS��:KLWWOHV�3XEOLVKLQJ��&DLWKQHVV��������
�
��� -RQHV� -�&�� µ7KH� 3ULQFLSOHV� RI� 7KHUPDO� 6FLHQFHV� DQG� WKHLU� $SSOLFDWLRQ� WR�
(QJLQHHULQJ¶� � ���SS�� � :KLWWOHV� 3XEOLVKLQJ�� &DLWKQHVV� � DQG� &5&�3UHVV�� %RFD�
5DWRQ����������
6XSSOHPHQW�WR�WKLV�ERRN�� -RQHV�-�&��µ6ROXWLRQV�%RRNOHW�IRU�µµ7KH�3ULQFLSOHV�RI�
7KHUPDO� 6FLHQFHV� DQG� WKHLU� $SSOLFDWLRQ� WR� (QJLQHHULQJ¶¶¶� ���SS�� � :KLWWOHV�
3XEOLVKLQJ��&DLWKQHVV��DQG�&5&�3UHVV��%RFD�5DWRQ��������
�
��� -RQHV� -�&�� µ+\GURFDUERQ� 3URFHVV� 6DIHW\�� $� 7H[W� IRU� 6WXGHQWV� DQG�
3URIHVVLRQDOV¶���[LL�������SS��:KLWWOHV�3XEOLVKLQJ��&DLWKQHVV����������
86�(GLWLRQ�SXEOLVKHG�E\�3HQQZHOO��2NODKRPD��
�
��� -RQHV� -�&�� µ1XPHULFDO� ([HUFLVHV� LQ� +HDW� 7UDQVIHU� LQ� D� +\GURFDUERQ� 6DIHW\��
3DUDGLJP¶�����SS���:KLWWOHV�3XEOLVKLQJ��&DLWKQHVV��������
�
���-RQHV�-�&��µ1XPHULFDO�([HUFLVHV�LQ�)LUH�3URWHFWLRQ�(QJLQHHULQJ¶��[L��� ���SS���
:KLWWOHV�3XEOLVKLQJ��&DLWKQHVV��������
�
��� -RQHV� -�&��� 5XVVHOO� 1�9�� µ'LFWLRQDU\�RI� (QHUJ\�DQG� )XHOV¶� ����SS�� :KLWWOHV�
3XEOLVKLQJ��&DLWKQHVV�DQG��&5&�3UHVV��%RFD�5DWRQ���������
�
%RRN�&KDSWHUV�
���-RQHV�-�&�� �µ7KH�6FLHQFH�RI�9LFWRULDQ�%URZQ�&RDO��6WUXFWXUH��3URSHUWLHV�DQG�
&RQVHTXHQFHV�IRU�8WLOLVDWLRQ¶���5�$��'XULH��(G����&K�����SS������������µ3\URO\VLV¶����
%XWWHUZRUWK�+HLQHPDQQ��2[IRUG���������
�
��� -RQHV� -�&�� µ6XJJHVWLRQV� WRZDUGV� LPSURYHG� UHOLDELOLW\� RI� WKHUPRFRXSOH�
WHPSHUDWXUH� PHDVXUHPHQWV� LQ� FRPEXVWLRQ� WHVWV¶� � 6\PSRVLXP�RQ� 7KHUPDO�
0HDVXUHPHQWV�� 7KH� )RXQGDWLRQ� RI� )LUH� 6WDQGDUGV� � � 6SHFLDO� 7HFKQLFDO�
3XEOLFDWLRQ��$670��3KLODGHOSKLD���������������
�
-RXUQDO�$UWLFOHV�
��� -RQHV� -�&��� *UD\� %�)�� � 
6XUIDFH� FRORQ\� JURZWK� LQ� D� FRQWUROOHG� QXWULHQW�
HQYLURQPHQW�,�7KH�H[SRQHQWLDO�ODZ
�0LFURELRV����������������������
�

������FRQW��
�
������������������������������������������������������
���$Q�µ,QGLDQ�5HSULQW¶�RI�WKLV�ERRN��IRU�VDOH�RQO\�LQ�,QGLD��3DNLVWDQ��%DQJODGHVK�
DQG�6UL�/DQND��ZDV�SXEOLVKHG�E\�5HSOLND�3UHVV�LQ��������



���

��� -RQHV� -�&��� *UD\� %�)�� � 
6XUIDFH� FRORQ\� JURZWK� LQ� D� FRQWUROOHG� QXWULHQW�
HQYLURQPHQW�,,�7KH�HIIHFW�RI�HWKDQRO
�0LFURELRV����������������������
�
��� -RQHV� -�&��� *UD\� %�)�� � 
6XUIDFH� FRORQ\� JURZWK� LQ� D� FRQWUROOHG� QXWULHQW�
HQYLURQPHQW�,,,� 'HSHQGHQFH�RI�WKH�JURZWK�FRQVWDQW�RQ�QXWULHQW�FRQFHQWUDWLRQ
�
0LFURELRV��������������������
�
���*UD\�%�)��� -RQHV�-�&�� � 
&ULWLFDO�EHKDYLRXU�LQ�FKHPLFDOO\�UHDFWLQJ�V\VWHPV�,9�
/D\HUHG�PHGLD�LQ�WKH�6HPHQRY�DSSUR[LPDWLRQ
�&RPEXVWLRQ�DQG�)ODPH��� � � ���
������������

�
��� *UD\� %�)��� -RQHV� -�&�� � 
&ULWLFDO� FRQGLWLRQV� LQ� FKHPLFDOO\� UHDFWLQJ� V\VWHPV
�
&RPEXVWLRQ�DQG�)ODPH����������������������

��
��� -RQHV�-�&���*UD\�%�)�� � 
,QKLELWLRQ�RI�DFHWDOGHK\GH�FRRO�IODPHV
� �&RPEXVWLRQ�
DQG�)ODPH����������������������
�
��� *UD\� %�)��� *ULIILWKV� -�)��� -RQHV� -�&�� � 
4XDOLWDWLYH� DVSHFWV� RI� HWK\OHQH�R[LGH�
R[LGDWLRQ�LQ�D�ZHOO�VWLUUHG�IORZ�UHDFWRU
��)XHO��������������������
�
���*UD\�%�)���-RQHV�-�&���
7KH�KHDW�UHOHDVH�UDWHV�DQG�FRRO�IODPHV�RI�DFHWDOGHK\GH�
R[LGDWLRQ�LQ�D�FRQWLQXRXV�VWLUUHG�WDQN�UHDFWRU
��&RPEXVWLRQ�DQG�)ODPH�����������
��������
�
��� -RQHV� -�&�� � 
%URZQ� FRDO� GHYRODWLOLVDWLRQ
� � +HUPDQ� 5HVHDUFK� /DERUDWRU\�
6FLHQFH�5HSRUW��6�(�&�9��-RXUQDO�������������������
�������������
���� -RQHV� -�&�� � 
6RPH� DVSHFWV� RI� WKH� FKHPLVWU\� RI� 9LFWRULDQ� EURZQ� FRDOV
��
5�$�&�,��&KHPLVWU\�5HVRXUFH�%RRN����&�/��)RJOLDQL��(G�������������������
�
����-RQHV�-�&���6WDF\�:�2��
8VH�RI�WKH�3\URSUREH�LQ�S\URO\VLV�H[SHULPHQWV
��)XHO�
�� ���������������
�
���� 6WDF\� :�2��� -RQHV� -�&�� � 
7KH� VZHOOLQJ� DQG� DGVRUSWLRQ� FKDUDFWHULVWLFV�RI�
9LFWRULDQ�EURZQ�FRDOV
��)XHO�����������������������
�
���� -RQHV� -�&�� � 
7KHUPRNLQHWLF� RVFLOODWLRQV� LQ� RUJDQLF� FRPSRXQG� R[LGDWLRQ
��
&KHPLVWU\�LQ�$XVWUDOLD����������������������

��
���� -RQHV� -�&�� � 
'HWHUPLQDWLRQ� RI� VDIH� VWRFNSLOLQJ� SUDFWLFHV� IRU� FRPEXVWLEOH�
VROLGV� E\� ODERUDWRU\�VFDOH� WHVWV
� �LQYLWHG� SDSHU�� &KHPLFDO� (QJLQHHULQJ� LQ�
$XVWUDOLD�������������������
�
���� -RQHV� -�&��� 5DM� 6�&�� � 
7KH� VHOI�KHDWLQJ� DQG� LJQLWLRQ� RI� YHJHWDWLRQ� GHEULV
��
)XHO������������������������
�
����-RQHV�-�&���5DM�6�&���
7KH�VHOI�KHDWLQJ�DQG�LJQLWLRQ�RI�KRSV
��-RXUQDO�RI�WKH�
,QVWLWXWH�RI�%UHZLQJ����������������������
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�
���� -RQHV�-�&�� � 
7KH�VHOI�KHDWLQJ�RI�ZRRO�DQG�LWV�FRQIRUPLW\�WR�LJQLWLRQ�WKHRU\
��
:RRO�7HFKQRORJ\�DQG�6KHHS�%UHHGLQJ�����������������������
�
���� -RQHV� -�&��� 5DM� 6�&�� � 
7KH� SURSHQVLW\� WR� VHOI�KHDWLQJ� RI� VRODU�GULHG� FRDO�
VOXUU\
��)XHO����������������������

��
����-RQHV�-�&���'MDNDULD�5���2QJ�+���
6HOI�KHDWLQJ�DQG�FULWLFDOLW\�LQ�WKH�R[LGDWLRQ�
RI� D� 6RXWK� ,VODQG� OLJQLWH
� � 1HZ� =HDODQG� -RXUQDO� RI� 7HFKQRORJ\� �� � ���������
��������
�
����5DM�6�&���-RQHV�-�&���
6HOI�KHDWLQJ�LQ�WKH�R[LGDWLRQ�RI�QDWXUDO�PDWHULDOV�IURP�
)LML
��1HZ�=HDODQG�-RXUQDO�RI�7HFKQRORJ\���������������������
�
���� -RQHV� -�&��� 'MDNDULD� 5�� � 
6HOI�KHDWLQJ� RI� ZRRO
� � 1HZ� =HDODQG� -RXUQDO� RI�
7HFKQRORJ\���������������������
�
����-RQHV�-�&���
7KH�R[LGDWLRQ�RI�SHDW�DQG�LWV�WKHUPDO�DFFRPSDQLPHQW
��-RXUQDO�
RI�&KHPLFDO�7HFKQRORJ\�DQG�%LRWHFKQRORJ\����������������������

��
����-RQHV�-�&���5DKPDWL�+���
7KH�VHOI�KHDWLQJ�DQG�LJQLWLRQ�RI�YHJHWDWLRQ�GHEULV�,,�
$XWKHQWLF�OLWWHU�VDPSOHV
��)XHO����������������������

�
���� -RQHV� -�&�� � 
7KH� VHOI�KHDWLQJ� DQG� LJQLWLRQ� RI� YHJHWDWLRQ� GHEULV� ,,,� +HDW�
WUDQVIHU�PHDVXUHPHQWV
��)XHO����������������������
�
���� -RQHV� -�&��� � :DNH� *�&�� � 
0HDVXUHG�DFWLYDWLRQ�HQHUJLHV�RI�LJQLWLRQ�RI�VROLG�
PDWHULDOV
� � -RXUQDO� RI� &KHPLFDO� 7HFKQRORJ\� DQG� %LRWHFKQRORJ\� ��� � ���������
��������

�
����-RQHV�-�&���%ULGJHV�5�*���5DKPDWL�+���)RZOHU�'���9RUDVXUD\DNDUQW�-���
7KH�
VHOI�KHDWLQJ� DQG� WKHUPDO� LJQLWLRQ� SURSHQVLW\� RI� IRUHVW� IORRU� OLWWHU
� � -RXUQDO� RI�
)LUH�6FLHQFHV���������������������
�
���� -RQHV�-�&��� /XFLHQ�)�� � 
4XDQWLWLHV�UHOHYDQW�WR�WKH�KDQGOLQJ�VDIHW\�RI�JUHDV\�
ZRRO
��-RXUQDO�RI�&KHPLFDO�7HFKQRORJ\�DQG�%LRWHFKQRORJ\����������������������
�
����-RQHV�-�&���
$Q�DSSUR[LPDWH�UDWH�H[SUHVVLRQ�IRU�WKH�FRPEXVWLRQ�RI�D�VDPSOH�
RI�IRUHVW�OLWWHU
��-RXUQDO�RI�)LUH�6FLHQFHV���������������������
�
���� -RQHV� -�&��� 9DLV� 0�� � 
)DFWRUV� LQIOXHQFLQJ� WKH� VSRQWDQHRXV� KHDWLQJ�RI� ORZ�
UDQN�FRDOV
��-RXUQDO�RI�+D]DUGRXV�0DWHULDOV����������������������
�
���� -RQHV� -�&�� � 
&RPPHQW� RQ� �7KH� HIIHFW� RI� SUH�KHDWLQJ� RI� ZRRG� RQ� LJQLWLRQ�
WHPSHUDWXUH�RI�ZRRG�FKDU��E\�)�<�+VKLHK�DQG�*�1��5LFKDUGV
�&RPEXVWLRQ�DQG�
)ODPH����������������������
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����-RQHV�-�&���%RRWKHU�0���%URZQ�0���
2Q�WKH�VROYHQW�LQGXFHG�VZHOOLQJ�RI�ORZ�
UDQN� FRDOV
� � -RXUQDO� RI� &KHPLFDO� 7HFKQRORJ\� DQG� %LRWHFKQRORJ\� ��� � ���������
��������
�
���� -RQHV� -�&��� :DNH�*�&��5DKPDWL�+�� � 
7KH�XQSLORWHG�LJQLWLRQ�RI� (XFDO\SWXV�
OHDYHV�WUHDWHG�DV�D�SDUDOOHO�UHDFWLRQ�V\VWHP
��-RXUQDO�RI�)LUH�6FLHQFHV�������������
��������

�
���� -RQHV� -�&�� � 
7KH�HPLVVLRQ�RI�QLWURXV�R[LGH�E\�EXUQLQJ� IRUHVW�PDWHULDOV� ��D�
NLQHWLF�YLHZSRLQW
��-RXUQDO�RI�)LUH�6FLHQFHV���������������������

�
����-RQHV�-�&���+XJKHV�.�&���:HDULQJ�+���
2Q�WKH�DFWLRQ�RI�ZHWWLQJ�DJHQWV�LQ�WKH�
H[WLQFWLRQ�RI�ZRRG�ILUHV
��-RXUQDO�RI�)LUH�6FLHQFHV���������������������
�
����-RQHV�-�&���
$�QRYHO�DSSURDFK�WR�WKH�HVWLPDWLRQ�RI�FRPEXVWLRQ�UDWHV�RI�VROLG�
IXHOV
��-RXUQDO�RI�&KHPLFDO�7HFKQRORJ\�DQG�%LRWHFKQRORJ\��������������������
�
����-RQHV�-�&��� 
&RPEXVWLRQ�RI�)RUHVW�0DWHULDOV
��$XVWUDOLDQ�6FLHQFH�0DJD]LQH�
�� �����������������
�
����-RQHV�-�&���*UD\�%�)���5DKPDWL�+���
([SHULPHQWDO�VLPXODWLRQ�RI�WKH�LQILQLWH�
VODE�LQ�WKHUPDO�LJQLWLRQ
��-RXUQDO�RI�&KHPLFDO�7HFKQRORJ\�DQG�%LRWHFKQRORJ\�����
�����������������
�
����-RQHV�-�&����5DKPDWL�+���'R�7�'�+���
7KH�WKHUPDO�LJQLWLRQ�RI�OLJQRFHOOXORVLFV�
LQ� LQILQLWH� VODE� DQG� FXELF� JHRPHWULHV
� � -RXUQDO� RI� &KHPLFDO�7HFKQRORJ\� DQG�
%LRWHFKQRORJ\����������������������
�
����-RQHV�-�&����:RRWWRQ��0���*UHHQ�6���
0HDVXUHG�WKHUPDO�GLIIXVLYLWLHV�RI�FHUHDO�
SURGXFWV
��)RRG�$XVWUDOLD��������������������
�
���� -RQHV� -�&��� /LP� *�6�+��� 6DQDQLNRQH� '�� � 
&RQWULEXWLRQV� RI� WKH� FURVVOLQNHG�
DQG� QRQ�FURVVOLQNHG� PRLHWLHV� WR� WKH� VROYHQW�LQGXFHG� VZHOOLQJ� RI� EURZQ� FRDOV
��
-RXUQDO�RI�&KHPLFDO�7HFKQRORJ\�DQG�%LRWHFKQRORJ\����������������������
�
����&RWWOH�'���=KDR�:���-RQHV�-�&��� 
([SHULPHQWV�WR�SURPRWH�FRORXU�FKDQJHV�LQ�
ZRRO
��-RXUQDO�RI�&KHPLFDO�7HFKQRORJ\�DQG�%LRWHFKQRORJ\����������������������

�
����-RQHV�-�&���
3UHGLFWLYH�FDOFXODWLRQV�RI�WKH�HIIHFW�RI�DQ�DFFLGHQWDO�KHDW�VRXUFH�
RQ�D�EHG�RI�IRUHVW�OLWWHU
��-RXUQDO�RI�)LUH�6FLHQFHV��������������������
�
����:DNH�*�&���6OHHPDQ�0���&KHQ�;�'���-RQHV�-�&���
7KHRU\�DQG�DSSOLFDWLRQV�RI�
LJQLWLRQ� ZLWK� VHTXHQWLDO� UHDFWLRQV
� � -RXUQDO� RI� 7KHUPDO� 6FLHQFHV� �� � ���������
��������
�
���� -RQHV� -�&��� +XJKHV� .�&��� 7XUQHU� 0�-�� � 
1RWH� RQ� VXUIDFH� HIIHFWV� LQ� WKH�
UHVSRQVH�RI�LJQLWLQJ�ZRRG�WR�ZHWWLQJ�DJHQWV
��-RXUQDO�RI�)LUH�6FLHQFHV���� � ����
�������������
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����3KDP�4�7���%URZQ�,�5���-RQHV�-�&���
&RPEXVWLRQ�UHDFWLYLW\�RI�ULFH�KXVN��DQ�
H[SHULPHQWDO�DQG�QXPHULFDO�LQYHVWLJDWLRQ
��-RXUQDO�RI�7KHUPDO�6FLHQFHV��������
�������������
�
���� -RQHV� -�&��� *RK� 7�3�7��� 'LMDQRVLF� 0�-�� � 
6PRXOGHULQJ� DQG� IODPLQJ�
FRPEXVWLRQ�LQ�SDFNHG�EHGV�RI�&DVXDULQD�QHHGOHV
� � -RXUQDO�RI�)LUH�6FLHQFHV�����
�����������������
�
���� +XJKHV� .�&��� -RQHV� -�&�� � 
6HQVLEOH� KHDW� HIIHFWV� LQ� WKH� SURSDJDWLRQ� RI�
FRPEXVWLRQ�ZDYHV�WKURXJK�SDFNHG�EHGV�RI�&DVXDULQD�QHHGOHV
��-RXUQDO�RI�)LUH�
6FLHQFHV����������������������

�
����-RQHV�-�&���
)XUWKHU�FDOFXODWLRQV�UHJDUGLQJ�WKH�DFFLGHQWDO�VXSSO\�RI�KHDW�WR�D�
EHG�RI�IRUHVW�PDWHULDO
��-RXUQDO�RI�)LUH�6FLHQFHV����������������������

��
���� -RQHV� -�&��� +XJKHV� .�&��� 7KRPV� *�� � 
2Q� WKH� G\QDPLFV� RI� IODPLQJ�
FRPEXVWLRQ�LQ�SDFNHG�EHGV�RI�IRUHVW�PDWHULDOV
��-RXUQDO�RI�)LUH�6FLHQFHV���������
�������������
���������������������������������������������������
���� -RQHV�-�&�� � 
2Q�WKH�XVH�RI�PHWDO�VKHDWKHG�WKHUPRFRXSOHV�LQ�D�KRW�JDV�OD\HU�
RULJLQDWLQJ�IURP�D�URRP�ILUH
��-RXUQDO�RI�)LUH�6FLHQFHV����������������������

��
����-RQHV�-�&���+XJKHV�.�&���
2Q�WKH�G\QDPLFV�RI�IODPLQJ�FRPEXVWLRQ�LQ�SDFNHG�
EHGV�RI�IRUHVW�PDWHULDOV�,,�&RPSDULVRQV�ZLWK�GDWD�IURP�D�EXVK�ILUH
��-RXUQDO�RI�
)LUH�6FLHQFHV����������������������

��
���� -RQHV� -�&�� � 
&RPPHQW�RQ� �&RPSDULVRQV�RI�WKH�VWUXFWXUH�RI�VWRLFKLRPHWULF�
&+ � �1 � 2�$U�DQG�&+� �2 � �$U� IODPHV�E\�PROHFXODU�EHDP�VDPSOLQJ�DQG�PDVV�
VSHFWURPHWULF�DQDO\VLV��E\�-��9DQGRRUHQ��0�&��%UDQFK�DQG�3�-��9DQ�7LJJHOHQ
��
&RPEXVWLRQ�DQG�)ODPH�����������������������
�
����-RQHV�-�&���
,PSURYHG�FDOFXODWLRQV�FRQFHUQLQJ�WKH�LJQLWLRQ�RI�IRUHVW�OLWWHU�E\�
KRW�SDUWLFOH�LQJUHVV
��-RXUQDO�RI�)LUH�6FLHQFHV���������������������
�
����-RQHV�-�&���
$QRPDOLHV�LQ�WKH�VHOI�KHDWLQJ�WHPSHUDWXUH�KLVWRULHV�RI�D�KLJKHU�
UDQN�FRDO
��-RXUQDO�RI�)LUH�6FLHQFHV���������������������
�
����-RQHV�-�&���
$�PRGHO�IRU�FULWLFDO�EHKDYLRXU�LQ�D�OLTXLG�H[SORVLYH�H[SHULHQFLQJ�
GXDO�DPELHQW�WHPSHUDWXUHV
��-RXUQDO�RI�)LUH�6FLHQFHV���������������������
�
���� -RQHV�-�&���0RRUH�$�� � 
$�PRGHO�IRU�FULWLFDO�EHKDYLRXU�LQ�D�OLTXLG�H[SORVLYH�
H[SHULHQFLQJ�GXDO�DPELHQW�WHPSHUDWXUHV�,,�7HPSHUDWXUH�WUDMHFWRULHV�DQG�WLPHV�
WR�LJQLWLRQ
��-RXUQDO�RI�)LUH�6FLHQFHV����������������������
��
���� -RQHV� -�&��� 3UDZLWDVDUL� %�� � 
7KH� VZHOOLQJ� RI� D� ORZ�UDQN� FRDO� LQ� EHQ]HQH�
S\ULGLQH�DQG�WROXHQH�S\ULGLQH�PL[WXUHV
� � -RXUQDO�RI�&KHPLFDO�7HFKQRORJ\�DQG�
%LRWHFKQRORJ\��������������������
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����-RQHV�-�&���3UDZLWDVDUL�%���
3RUH�HQWU\�HIIHFWV�LQ�WKH�VROYHQW�LQGXFHG�VZHOOLQJ�
RI�ORZ�UDQN�FRDOV
��-RXUQDO�RI�&KHPLFDO�7HFKQRORJ\�DQG�%LRWHFKQRORJ\���������
�������������
�
����-RQHV�-�&���1LFRODRX�1���+XJKHV�.�&���&UXLFNVKDQN�$��
2Q�WKH�G\QDPLFV�RI�
IODPLQJ� FRPEXVWLRQ� LQ� SDFNHG� EHGV� RI� IRUHVW� PDWHULDOV� ,,,� � (IIHFWV� RI�
DFFHOHUDQWV
�-RXUQDO�RI�)LUH�6FLHQFHV����������������������
�
���� -RQHV� -�&�� 
7KHUPDO� FDOFXODWLRQV� RQ� WKH� LJQLWLRQ� RI� D� FRWWRQ� EDOH� E\�
DFFLGHQWDO� FRQWDFW� ZLWK� D� KRW� SDUWLFOH
� -RXUQDO� RI� &KHPLFDO� 7HFKQRORJ\� DQG�
%LRWHFKQRORJ\���������������������

�
���� *UD\� %�)��� -RQHV� -�&�� � 
)XUWKHU� HYLGHQFH� RI� DQRPDOLHV� LQ� WKH� VHOI�KHDWLQJ�
WHPSHUDWXUH� KLVWRULHV� RI� VROLG� VXEVWUDWHV
� � -RXUQDO� RI� )LUH�6FLHQFHV� ��� � ������
���������

��
����-RQHV�-�&���
$�PRGHO�IRU�FULWLFDO�EHKDYLRXU�LQ�D�OLTXLG�H[SORVLYH�H[SHULHQFLQJ�
GXDO�DPELHQW�WHPSHUDWXUHV�,,,�([DPLQDWLRQ�RI�WKH�LQLWLDO�FRQGLWLRQV
��-RXUQDO�RI�
)LUH�6FLHQFHV���������������������
��
����-RQHV�-�&��
6WHDG\�EHKDYLRXU�RI�ORQJ�GXUDWLRQ�LQ�WKH�VSRQWDQHRXV�KHDWLQJ�RI�
D�ELWXPLQRXV�FRDO
��-RXUQDO�RI�)LUH�6FLHQFHV���������������������
�
���� -RQHV� -�&�� � 
&RPPHQWV� RQ� �&RDO� EHQHILFLDWLRQ� DQG� RUJDQLF� VXOSKXU�
UHPRYDO���E\�6��0HIIH��$���3HUNVRQ�DQG�2��7UDVV
���)XHO�������������������
�
���� -RQHV� -�&��� ,GULV�1�� 
2Q�WKH�DFWLRQ�RI�S\ULGLQH�DV�D�VZHOOLQJ�DJHQW�RI�ORZ�
UDQN� FRDOV
� � -RXUQDO� RI� &KHPLFDO� 7HFKQRORJ\� DQG� %LRWHFKQRORJ\� � ��� ��������
��������
�
����-RQHV�-�&��
$�VLQJOH�SRLQW�HVWLPDWLRQ�RI�WKH�FRPEXVWLRQ�UDWH�H[SUHVVLRQ�IRU�D�
ELWXPLQRXV�FRDO
��-RXUQDO�RI�)LUH�6FLHQFHV�����������������������
�
����-RQHV�-�&���
7KH�DFFLGHQWDO�LJQLWLRQ�RI�VWRFNSLOHG�ORZ�UDQN�FRDO�E\�SUR[LPLW\�
WR�DFWLYH�FRPEXVWLRQ
���-RXUQDO�RI�+D]DUGRXV�0DWHULDOV�������������������
������
���� -RQHV� -�&�� 
6HOI�KHDWLQJ� WHVWV� WR� HVWDEOLVK� WKH� VKLSSLQJ� VDIHW\� RI� VROLG�
PDWHULDOV��WKH�FDVH� IRU�EULTXHWWHG�SHDW
� � -RXUQDO�RI� )LUH�6FLHQFHV� � ��� � ��������
��������
�
���� -RQHV� -�&���&KL]�3�6��� .RK�5��� 0DWWKHZ� -�� 
&RQWLQXLW\�RI�NLQHWLFV�EHWZHHQ�
VXE���DQG�VXSHUFULWLFDO�UHJLPHV�LQ�WKH�R[LGDWLRQ�RI�D�KLJK�YRODWLOH�VROLG�VXEVWUDWH
��
)XHO����������������������
�
����-RQHV�-�&���&KL]�3�6���.RK�5���0DWWKHZ�-���
.LQHWLF�SDUDPHWHUV�RI�R[LGDWLRQ�RI�
ELWXPLQRXV� FRDOV� IURP� KHDW�UHOHDVH� UDWH� PHDVXUHPHQWV
� � )XHO� �� � ����������
��������
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���� -RQHV� -�&�� 
'HOLEHUDWLRQV� RQ� VPRXOGHULQJ� SURSDJDWLRQ� RI� FRPEXVWLRQ� LQ�
JURXQG�OD\HUV�RI�KXPLF�VXEVWDQFHV
��1RUWKZHVW�6FLHQFH���������������������
�
���� -RQHV� -�&��� +HZLWW� 5�*��� ,QQHV� 5�$�� 
6ZHOOLQJ� RI� D� *HUPDQ� EURZQ� FRDO� LQ�
DFHWRQH�ZDWHU�DQG�PHWKDQRO�ZDWHU�PL[WXUHV
��)XHO������������������������
�
����-RQHV�-�&���5LFKDUGV�*�1��
2Q�WKH�SRVVLEOH�UROH�RI�LQRUJDQLFV�LQ�WKH�LJQLWLRQ�RI�
FHOOXORVLF�PDWHULDOV
��-RXUQDO�RI�)LUH�6FLHQFHV���������������������
�
���� -RQHV� -�&�� 
2Q� WKH� ORZ�WHPSHUDWXUH� R[LGDWLRQ� RI� SURFHVVHG� SHDW
� �-RXUQDO� RI�
)LUH�6FLHQFHV��������������������
�
���� -RQHV�-�&�� 
6WXGLHV�RI�WKH�R[LGDWLRQ�UHDFWLYLWLHV�RI�FRDOV�DW�WHPSHUDWXUHV�XS�WR�
���.
��&KHPLFDO�3URFHVVLQJ�6RXWK�$IULFD��������������������

�
����-RQHV�-�&��
'LIILFXOWLHV�ZLWK�VWDQGDUG�WHVWV�WR�SUHGLFW�VKLSSLQJ�KD]DUGV�ZLWK�
FRDOV�DQG�FDUERQV
��-RXUQDO�RI�)LUH�6FLHQFHV�����������������������
�
���� -RQHV�-�&���+HQGHUVRQ�.�3�� 
1RWH�RQ�WKH�HIIHFWV�RI�VDPSOH�FROODSVH��LQ�VHOI�
KHDWLQJ� WHVWV� IRU� FRDOV� DQG� FDUERQV
� � -RXUQDO� RI� )LUH� 6FLHQFHV�� �� � � � ���������
��������
�

���� -RQHV� -�&��� ,UYLQH� 3�� � 
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,QWHUQDWLRQDO�0LQLQJ��(QJLQHHU���0DUFK������S�����

�
�����-RQHV�-�&��µ2Q�WKH�HVWLPDWLRQ�RI�GULIW�GLVWDQFHV�UHTXLUHG�IRU�WKH�GLOXWLRQ�RI�
OHDNHG�K\GURFDUERQ�FORXGV¶��-RXUQDO�RI�)LUH�6FLHQFHV�������������������

��
����� -RQHV� -�&��µ8QFHUWDLQWLHV�LQ�WKH� IODVK�SRLQW�RI�GLPHWK\O�HWKHU¶� � -RXUQDO�RI�
/RVV�3UHYHQWLRQ�LQ�WKH�3URFHVV�,QGXVWULHV���������������������
�
����� -RQHV�-�&��µ$�VLPSOLILHG��WKHUPDO��WUHDWPHQW��RI� ILUHEDOOV¶��-RXUQDO�RI�)LUH�
6FLHQFHV�����������������������
�
����� -RQHV� -�&�� µ1RPHQFODWXUH� RI� JDVLILFDWLRQ� SURGXFWV¶� � ,QWHUQDWLRQDO�2LO� DQG�
*DV�(QJLQHHU���$XJXVW�������S������
�
����� -RQHV� -�&�� µ&RPPHQW� RQ� WKH� EXUQLQJ� UDWHV� RI� SRRO� ILUHV¶� � -RXUQDO�RI� )LUH�
6FLHQFHV���������������������

������FRQW��



���

�����-RQHV�-�&��µ2Q�WKH�IODVK�SRLQW�RI�EHQ]RLF�DFLG¶��-RXUQDO�RI�)LUH�6FLHQFHV������
����������������
�
����� -RQHV� -�&�� µ$� WKHRUHWLFDO� H[DPLQDWLRQ� RI� WKH� SRVVLELOLW\� RI� VSRQWDQHRXV�
FRPEXVWLRQ��RI���ODXQGU\��LQ�WXPEOH�GU\HUV¶��-RXUQDO�RI�)LUH�6FLHQFHV�����������
������������
�
�����-RQHV�-�&���.RW]LDV�,���DQG�0F%ULHQ�&���µ&ROG�FDWKRGH�IOXRUHVFHQFH�WXEHV�DV�
DQ� DOWHUQDWLYH� WR� OLJKW�HPLWWLQJ� GLRGHV� � � LQ� WKH� LOOXPLQDWLRQ� RI� (;,7� VLJQV¶��
-RXUQDO�RI�)LUH�6FLHQFHV�����������������������
�
�����*RGHIUR\�-����)RZOHU�*��DQG�-RQHV�-�&���µ2Q�WKH�IODVK�SRLQW�RI�EHQ]RLF�DFLG����
3DUW� ��� ([SHULPHQWDO� � PHDVXUHPHQWV¶� -RXUQDO� RI� )LUH� 6FLHQFHV�� �� � � ���������
���������
�
����� -RQHV� -�&��� %HDPLVK� %�%�� µ2Q� WKH� LQWHUSUHWDWLRQ� RI� R[LGDWLRQ� VWXGLHV� RI�
VLQJOH�DQG��EOHQGHG�FRDOV¶��)XHO������������������

�����-RQHV�-�&��µ2IIVKRUH��RLO�ULJV¶��1DWLRQDO�)LUH�3URWHFWLRQ�$VVRFLDWLRQ�-RXUQDO��
1RYHPEHU�'HFHPEHU������S�������

����� -RQHV� -�&�� µ&RPPHQWDU\� RQ� � SHUIRUPDQFH� � FULWHULD� IRU� � ILUH� VDIHW\� LQ�
HQFORVXUHV¶�,QWHUQDWLRQDO�-RXUQDO�RQ�(QJLQHHULQJ�3HUIRUPDQFH�%DVHG�)LUH�&RGHV���
� �������������������

�����*RGHIUR\�-����-RQHV�-�&���µ6XE�/)/�IODPH�NHUQHOV�LQ�IRUPLF�DFLG�YDSRXU�DLU�
PL[WXUHV¶�-RXUQDO�RI�)LUH�6FLHQFHV������ �����������������
�
����� -RQHV� -�&�� µ$� WKHRUHWLFDO� � � H[DPLQDWLRQ� RI� WKH� SRVVLELOLW\� RI� VSRQWDQHRXV�
FRPEXVWLRQ� � RI� � � ODXQGU\� � LQ� WXPEOH� GU\HUV� � � 3DUW� ��� 7KH� UROH� RI� UHDFWLYH�
FRQWDPLQDQWV¶�-RXUQDO�RI�)LUH�6FLHQFHV����������������������
�
����� -RQHV� -�&�� µ7HPSHUDWXUH� GDWD� IURP� %LEOLFDO� QDUUDWLYHV¶� � -RXUQDO� RI�
&KHPLFDO��(GXFDWLRQ�������������������������
�
����� -RQHV� -�&�� µ)XUWKHU� LQIRUPDWLRQ� RQ� WKH� KD]DUGV� RI� Q�KH[DQH¶� � -RXUQDO� RI�
&KHPLFDO��(GXFDWLRQ���������������������
�
�����-RQHV�-�&��µ'HPRQVWUDWLRQV�ZLWK�QLWURFHOOXORVH��SRVVLEOH�IXUWKHU�SHGDJRJLF�
YDOXH¶�-RXUQDO�RI�&KHPLFDO��(GXFDWLRQ��������������������
�
�����-RQHV�-�&����/HWWHU�WR�WKH�(GLWRU��)XHO�����������������
�
����� -RQHV� -�&��� *RGHIUR\� -�� µ6WDJHV� LQ� WKH� FRDOLILFDWLRQ� VHTXHQFH� UHIOHFWHG� LQ�
R[LGDWLRQ� UHDFWLYLWLHV¶� � � ,QWHUQDWLRQDO� -RXUQDO� RQ� (QJLQHHULQJ� 3HUIRUPDQFH�
%DVHG�)LUH�&RGHV�������������������

�����*RGHIUR\�-���-RQHV�-�&���µ$��UHDSSUDLVDO�RI�WKH�IODVK�SRLQW�RI��IRUPLF��DFLG¶������
-RXUQDO�RI�/RVV�3UHYHQWLRQ�LQ�WKH�3URFHVV�,QGXVWULHV����������������������

������FRQW��



���

�
����� -RQHV� -�&��� *RGHIUR\� -�� µ$QRPDOLHV� LQ� WKH� IODVK� SRLQWV� RI� IRXU� FRPPRQ�
RUJDQLF�FRPSRXQGV¶���-RXUQDO�RI�/RVV�3UHYHQWLRQ�LQ�WKH�3URFHVV�,QGXVWULHV�����
�������������� �����
�
�����-RQHV�-�&���*RGHIUR\�-����/HWWHU�WR�WKH�(GLWRU����)XHO������������������
�
�����-RQHV�-�&��µ2Q�WKH�DQDO\VLV�RI�KHDW�WUDQVIHU�LQ�GRPHVWLF�IOXHV¶��,QWHUQDWLRQDO�
-RXUQDO�RQ�$UFKLWHFWXUDO�6FLHQFH�����������������������
�
����� *RGHIUR\� -�� �� DQG� -RQHV� -�&�� µ(YLGHQFH� IURP� PLFURFDORULPHWU\� IRU� ORZ�
WHPSHUDWXUH�GHK\GURJHQDWLRQ�RI�DQ��DFWLYDWHG�FDUERQ¶��-RXUQDO�RI�)LUH�6FLHQFHV��
�� �����������������

�����-RQHV�-�&��µ(QHUJ\��SURGXFWLRQ�DQG��XWLOLVDWLRQ��LQ�WKH�)DU�(DVW�����$�UHFHQW�
KLVWRU\¶��(QHUJ\�:RUOG��2FWREHU������SS����������

�
����� -RQHV�-�&��µ$�VFLHQWLILF�H[HJHVLV�RI�³<RXWK´�E\� -RVHSK�&RQUDG¶�-RXUQDO�RI�
)LUH�6FLHQFHV���������������������
�
�����-RQHV�-�&��µ5DGLDWLRQ�DSSUR[LPDWLRQV�IRU�HVWLPDWLQJ�WKH�FRYHU�WHPSHUDWXUH�
RI�RXWGRRU�VWRUDJH�YHVVHOV¶��,QWHUQDWLRQDO�-RXUQDO�RQ�(QJLQHHULQJ�3HUIRUPDQFH�
%DVHG�)LUH�&RGHV���������������������
�
�����-RQHV�-�&��µ5HVSRQVH�WR�FRPPHQWV�E\�'�'��'U\VGDOH¶��,QWHUQDWLRQDO�-RXUQDO�
RQ�(QJLQHHULQJ�3HUIRUPDQFH�%DVHG�)LUH�&RGHV�����������������
�
�����-RQHV�-�&�����µ$�VFDQGDO�LQ�%DNHU�6WUHHW¶���&KHPLVWU\�LQ�%ULWDLQ���������������

��
����� -RQHV� -�&�� µ2Q� WKH� WUDQVLWLRQ� IURP� SHDW� WR� OLJQLWH� LQ� WKH� FRDOLILFDWLRQ�
VHTXHQFH¶���,QWHUQDWLRQDO�-RXUQDO�RQ�(QJLQHHULQJ�3HUIRUPDQFH�%DVHG�)LUH�&RGHV��
� �����������
�
����� -RQHV� -�&�� � µ$QDO\VLV� RI� KHDW� � IOX[� GDWD� IRU� D� FRQH� FDORULPHWHU¶���
,QWHUQDWLRQDO� -RXUQDO� RQ� (QJLQHHULQJ� 3HUIRUPDQFH�%DVHG� )LUH� &RGHV� � �� ���
�������
�
�����-RQHV�-�&���1HZPDQ�6�&��µ1RQ�$UUKHQLXV�EHKDYLRXU�LQ�WKH�R[LGDWLRQ�RI�WZR�
FDUERQDFHRXV�VXEVWUDWHV¶���-RXUQDO�RI�/RVV�3UHYHQWLRQ�LQ�WKH�3URFHVV�,QGXVWULHV����
��� �������������������
�
�����-RQHV�-�&���*RGHIUR\�-��µ(YLGHQFH�IRU�SHWURJUDSKLF�YDULDWLRQ�EHWZHHQ�VPDOO�
VDPSOHV�RI���DQ�DQWKUDFLWH�FRDO¶��-RXUQDO�RI�)LUH�6FLHQFHV���������������������
�
�����-RQHV�-�&���/HWWHU�WR�WKH�(GLWRU����&KHPLVWU\�LQ�$XVWUDOLD�����������������
�
�����-RQHV�-�&��µ(QHUJ\�LQ�DOO�WKH�ZURQJ�SODFHV¶�&KHPLFDO�DQG�(QJLQHHULQJ�1HZV��
-XQH����������S������

������FRQW��



���

����� -RQHV� -�&�� µ$� PHDQV� RI� GLUHFW� GHWHUPLQDWLRQ� RI� WKH� %LRW� QXPEHU� LQ� RYHQ�
KHDWLQJ�WHVWV��3DUW���� ,PSOLFDWLRQV�RI�WKH�UHVXOWV�IRU�WHPSHUDWXUH�PHDVXUHPHQW¶��
-RXUQDO�RI�)LUH�6FLHQFHV����������������������
�
����� -RQHV�-�&��µ2Q��WKH�XVH�RI�VWHHO�FRQWDLQHUV��LQ�VHOI�KHDWLQJ��H[SHULPHQWV�RQ�
ELRPDVV¶��)XHO������������������
�
����� -RQHV� -�&�� µ$GGHQGXP� WR� D� SUHYLRXV� /HWWHU� WR� WKH� (GLWRU¶� )XHO� � ��� �����
�������
�
����� -RQHV� -�&�� µ7KH� UHVLVWDQFH� WR� R[LGDWLRQ� RI� D� IOXRURHODVWRPHU� PDWHULDO¶���
5XVVLDQ�3RO\PHU�1HZV������������������ ��

����� -RQHV� -�&��� 'XII� -��� )XOWRQ� '���6LQQLDK�6��µ7KH�VROYHQW�LQGXFHG�VZHOOLQJ�RI�
9LWRQ“ ¶�5XVVLDQ�3RO\PHU�1HZV�����������������������

��
�����-RQHV�-�&��µ$�GHEDWH�RQ�KHDW�WUDQVIHU�DQDO\VLV�LQ�GRPHVWLF�IOXHV¶��-RXUQDO�RI�
)LUH�6FLHQFHV������������������������

����� -RQHV�-�&��µ7KH�DFWLYDWLRQ�WR�FRPEXVWLRQ�RI�D�SUHYLRXVO\�LQHUW�PDWHULDO�E\�
VROYHQW�LPELELWLRQ¶��-RXUQDO�RI�)LUH�6FLHQFHV����������������������
�
����� -RQHV� -�&��µ$� IXUWKHU�SRLQW�LQ�UHODWLRQ�WR�WKH� IODPH�UHVLVWDQW�SURSHUWLHV�RI�
ZRRO¶�-RXUQDO�RI�)LUH�6FLHQFHV���������������������
�
����� -RQHV� -�&�� µ7KH� LQFRPSDWLELOLW\� RI� 9LWRQ� ZLWK� NHURVHQH¶� 5XVVLDQ� 3RO\PHU�
1HZV������������������
�
����� -RQHV� -�&��� 'XII� -��� )XOWRQ� '���6LQQLDK�6��µ7KH�VROYHQW�LQGXFHG�VZHOOLQJ�RI�
QHRSUHQH¶�5XVVLDQ�3RO\PHU�1HZV�������������������������
��

�����-RQHV�-�&��µ7HPSHUDWXUH�PHDVXUHPHQW�LQ�WKH�SHWUROHXP�LQGXVWU\�GRZQ�WKH�
\HDUV¶��3HWUR�,QGXVWU\�1HZV�������������������
�
�����-RQHV�-�&��µ$�FRPSLODWLRQ�RI�WKH�VHPLQDO�ZRUNV�RI�5��&ODXVLXV¶��-RXUQDO�RI�
&KHPLFDO�(GXFDWLRQ������������������
�
����� -RQHV� -�&�� µ&RPPHQWDU\� RQ� WKH� SURSRVHG� XVH� RI� /1*� DV� D� FRROLQJ� DJHQW��
FRQFXUUHQWO\� ZLWK� LWV� HYDSRUDWLRQ¶� � ,QWHUQDWLRQDO� -RXUQDO� RQ� $UFKLWHFWXUDO�
6FLHQFH��������������������

�
����� -RQHV� -�&��µ&RPPHQWDU\�RQ� �UHSRUWV�RQ�WKH�VPRNH�PDQDJHPHQW�V\VWHP�LQ�
WKH� FHQWUDO� VKRSSLQJ� � PDOO� LQ� 7DLSHL¶� � ,QWHUQDWLRQDO� -RXUQDO� RQ� $UFKLWHFWXUDO�
6FLHQFH��������������������
�
����� -RQHV�-�&��µ'HOLEHUDWLRQV�RQ�WKH�HDUOLHVW�XVDJH�RI� �QDWXUDO�JDV¶��-RXUQDO�RI�
)LUH�6FLHQFHV������������������

������FRQW��



���

�
�����-RQHV�-�&����µ/RRNLQJ�VZHOO��EDE\¶�����3K\VLFV�(GXFDWLRQ���������������
�
����� -RQHV� -�&��µ)XUWKHU�FRPPHQWV�RQ�WHPSHUDWXUH�PHDVXUHPHQWV�LQ�VLPXODWHG�
URRP�ILUHV¶�)LUH�6DIHW\�-RXUQDO���������������������
�
����� -RQHV� -�&�� /HWWHU� WR� WKH� (GLWRU� � � &KHPLFDO� (QJLQHHULQJ� 6FLHQFH� � ��� � ����
�������
�
����� -RQHV� -�&�� � � µ7UDQVLWLRQ� TXHVWLRQ¶� � 1DWLRQDO� )LUH� 3URWHFWLRQ� $VVRFLDWLRQ�
-RXUQDO���������������
�
����� -RQHV�-�&�� �µ&RPPHQW�RQ�WKH�KD]DUGV�RI�SHUR[LGH�GHFRPSRVLWLRQ¶��-RXUQDO�
RI�&KHPLFDO�(GXFDWLRQ�����������������
�
����� -RQHV� -�&�� µ$FFXUDF\� FRQVLGHUDWLRQV� LQ� VXSSRUW� RI� VLQJOH�WHPSHUDWXUH�
PHWKRGV�LQ�VSRQWDQHRXV�KHDWLQJ�WHVWLQJ¶��)XHO������������������������

�����-RQHV�-�&��µ&ODVVLFDO�DQG�PRGHUQ�PHWKRGV�IRU�WKH�PHDVXUHPHQW�RI�VXOSKXU�
LQ�SHWUROHXP�SURGXFWV¶�3HWUR�,QGXVWU\�1HZV�����������������
�
����� -RQHV�-�&��µ$�VLPSOLILHG�PHWKRG�RI�FRUUHFWLRQ�IRU�NLQHWLF�HQHUJ\�HIIHFWV�RQ�
WKHUPRFRXSOH�UHDGLQJV�LQ�D�JDV�VWUHDP¶�� � ,QWHUQDWLRQDO�-RXUQDO�RQ�(QJLQHHULQJ�
3HUIRUPDQFH�%DVHG�)LUH�&RGHV�����������������
�
�����-RQHV�-�&��/HWWHU�WR�WKH�(GLWRU��&KHPLFDO�+HDOWK�DQG�6DIHW\����������������
�
�����-RQHV�-�&��µ$�KDXQWHG�SDVW¶��&KHPLFDO�DQG�(QJLQHHULQJ�1HZV����WK�2FWREHU�
�����SS������
�
�����-RQHV�-�&���µ7KH�GXDO�LPSRUWDQFH�RI�ILEUH�SURWHLQV�LQ�ILUH�VDIHW\¶��-RXUQDO�RI�
)LUH�6FLHQFHV�������������������� �

�
����� -RQHV� -�&��µ7KH�SURSDJDWLRQ�RI�PLVFRQFHSWLRQV�RI�WKHUPRFRXSOH�SUHFLVLRQ¶�
,QWHUQDWLRQDO� -RXUQDO� RQ� (QJLQHHULQJ� 3HUIRUPDQFH�%DVHG� )LUH� &RGHV� � �� ���
���������
�
����� -RQHV�-�&��µ([SORVLRQ�LQ�D�VLOR�RI�ZRRG�SDUWLFOHV¶��1DWLRQDO�)LUH�3URWHFWLRQ�
$VVRFLDWLRQ�-RXUQDO����������������
�
�����-RQHV�-�&��µ&KLQD�FRDO�ILUH�EXUQV�RXW¶��&KHPLFDO�DQG�(QJLQHHULQJ�1HZV�����
���������������
�
����� -RQHV� -�&�� µ&ODVVLFDO� PHDQV� RI� WDQN� OHYHO� PHDVXUHPHQW� LQ� WKH� SHWUROHXP�
LQGXVWU\¶��3HWUR�,QGXVWU\�1HZV�������������������

������FRQW��
�

�



���

����� -RQHV� -�&�� µ+LVWRULF� ZDWHU� WUHDWPHQW¶� � � 7KH� &KHPLFDO� (QJLQHHU� � 0DUFK�
�����S������
�
���� ��-RQHV�-�&��µ&RPPHQWDU\�RQ�WKH�FRPEXVWLRQ�SURSHUWLHV�RI�EDJDVVH¶�)XHO����
�����������������
�
�����-RQHV�-�&���µ$QVZHU�WR�OHYHO�TXHVWLRQ¶��3HWUR�,QGXVWU\�1HZV�������������������
�
�����-RQHV�-�&���/HWWHU�WR�WKH�(GLWRU���3K\VLFV�:RUOG��0D\������S������
�
�����-RQHV�-�&��µ)ODVKRYHU�LQ�HQFORVXUH�ILUHV¶��,QWHUQDWLRQDO�)LUH�3URWHFWLRQ��0D\�
�����SS���������

����� -RQHV� -�&��� 1RRQDQ� 7��� 5LRUGDQ� 0�� µ&RPELQHG� SKRWRJUDSKLF� DQG�
JUDYLPHWULF�HYLGHQFH�RI�WKH�GHVWUXFWLYH�SRWHQWLDO�RI�ILUH¶��-RXUQDO�RI�)LUH�6FLHQFHV��
�� ����������������
�
����� -RQHV� -�&�� � µ3RVVLEOH� GLIILFXOWLHV� ZLWK� FDOFXODWLRQ� RI� YDSRXU� SUHVVXUHV� RI�
ELRGLHVHO�IXHOV¶��)XHO������������������
�
�����-RQHV�-�&��µ3HUVSHFWLYH�RQ�WKH�3DULV�+RWHO�)LUH¶��,QWHUQDWLRQDO�)LUH�)LJKWHU���
0D\������S�������
�
����� -RQHV� -�&��µ)ODPPDEOH�OLTXLG�ILUHV¶� � ,QWHUQDWLRQDO�)LUH�)LJKWHU��0D\� �����
SS���������
�
�����-RQHV�-�&��µ*UHHQKRXVH�JDVHV�DQG�QRQ�JUH\�EHKDYLRXU¶��-RXUQDO�RI�&KHPLFDO�
(GXFDWLRQ����������������
�
�����-RQHV�-��&��µ&RPPHQWDU\�RQ�UHFHQW�SURSRVDOV�IRU�FODVVLILFDWLRQ�RI�GDQJHURXV�
JRRGV�IRU�WUDQVSRUWDWLRQ¶�-RXUQDO�RI�+D]DUGRXV�0DWHULDOV�����������������
�
�����-RQHV�-�&��µ2Q�WKH�EHKDYLRXU�RI�D�IODPPDEOH�YDSRXU�LQ�D��PLFURFDORULPHWHU�
DPSRXOH¶��-RXUQDO�RI�)LUH�6FLHQFHV���������������������
�
�����-RQHV�-�&��µ$GYLFH�RQ�IODVK�SRLQWV¶��3HWUR�,QGXVWU\�1HZV�������������������
�
�����*UD\�%�)���-RQHV�-�&���µ2Q�UHFHQW�SUHVV�UHSRUWV�RI�KHDW�UHOHDVH�UDWHV�GXULQJ�
EXVK� ILUHV�LQ� � �WKH�$XVWUDOLDQ�FRQWLQHQW¶� � ,QWHUQDWLRQDO�-RXUQDO�RQ�(QJLQHHULQJ�
3HUIRUPDQFH�%DVHG�)LUH�&RGHV����������������

��
�����-RQHV�-�&����'KDQDVHNDUDQ�6��.���µ&KDQJHV�WR�WKH�SURSHUWLHV�RI�D�SRO\PHU�E\�
VROYHQW� XSWDNH� PHDVXUDEOH� DV� FKDQJHV� LQ� R[LGDWLRQ� UHDFWLYLW\¶� � ,QWHUQDWLRQDO�
-RXUQDO�RQ�(QJLQHHULQJ�3HUIRUPDQFH�%DVHG�)LUH�&RGHV������������������
�
����� -RQHV� -�&�� µ+D]DUGV� ZLWK� OLTXHILHG� SHWUROHXP� JDV¶� � ,QWHUQDWLRQDO� )LUH�
)LJKWHU���$XJXVW������SS��������

������FRQW��
�



���

����� -RQHV� -�&�� µ&RPPHQWV� RQ� WKH� IDWDO� H[SORVLRQ� DW� WKH�%3�UHILQHU\�LQ�7H[DV��
0DUFK�����¶���3HWUR�,QGXVWU\�1HZV������������S�������������
�
����� -RQHV� -�&�� µ&RPPHQWDU\� RQ� WKH� FKHPLFDO� � DFWLRQ� RI� KDORJHQDWHG��
H[WLQJXLVKDQWV¶�-RXUQDO�RI�)LUH�6FLHQFHV�����������������������
�
����� -RQHV� -�&��µ2LO�SURGXFWLRQ�LQ�WKH�0LGGOH�(DVW�±�VRPH�SHUVSHFWLYHV¶� �3HWUR�
,QGXVWU\�1HZV����������S����������
�
����� -RQHV� -�&�� � µ&RPPHQWDU\� RQ� WKH� 0��� ORUU\� H[SORVLRQ¶� �,QWHUQDWLRQDO� )LUH�
)LJKWHU��1RYHPEHU������S������
�
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