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*UDGH�OHYHO�������
�
2EMHFWLYHV��

x� 8VH�WKH�VFLHQWLILF�PHWKRG�WR�JHQHUDWH�SURSRVHG�H[SODQDWLRQV�IRU�WKH�
H[WLQFWLRQ�RI�WKH�GLQRVDXUV��

x� (YDOXDWLRQ�RI�VFLHQWLILF�HYLGHQFH�UHOHYDQW�WR�WKH�GLQRVDXU�H[WLQFWLRQV��

x� :RUN�LQ�FRRSHUDWLYH�JURXSV�WR�FRQGXFW�UHVHDUFK��

x� 2UDO�SUHVHQWDWLRQ�RI�JURXS�UHVHDUFK�WR�SHHUV��

$UL]RQD�6WDWH�6WDQGDUGV��

x� �6&�)����,GHQWLI\�PDMRU�IHDWXUHV�RI�QDWXUDO�SURFHVVHV�DQG�IRUFHV�WKDW�
VKDSH�WKH�(DUWK¶V�VXUIDFH��LQFOXGLQJ�ZHDWKHULQJ�DQG�YROFDQLF�DFWLYLW\���32�
���,GHQWLI\�QDWXUDO�SURFHVVHV��H�J���HDUWKTXDNHV��IORRGV��YROFDQLF�HUXSWLRQV��
WKDW�UDSLGO\�VKDSH�WKH�(DUWK¶V�VXUIDFH��

x� �6&�3����3URSRVH�VROXWLRQV�WR�SUDFWLFDO�DQG�WKHRUHWLFDO�SUREOHPV�E\�
V\QWKHVL]LQJ�DQG�HYDOXDWLQJ�LQIRUPDWLRQ�JDLQHG�IURP�VFLHQWLILF�
LQYHVWLJDWLRQV���32����(YDOXDWH�VFLHQWLILF�LQIRUPDWLRQ�IRU�UHOHYDQFH�WR�D�
JLYHQ�SUREOHP���32����3URSRVH�VROXWLRQV�WR�D�SUREOHP�EDVHG�RQ�
LQIRUPDWLRQ�JDLQHG�IURP�VFLHQWLILF�LQYHVWLJDWLRQV��

x� �6&�3����&UHDWH�DQG�GHIHQG�D�ZULWWHQ�SODQ�RI�DFWLRQ�IRU�D�VFLHQWLILF�LQYHVWLJDWLRQ���
32����'HVLJQ�DQ�DSSURSULDWH�SURWRFRO��ZULWWHQ�SODQ�RI�DFWLRQ��IRU�WKH�LQYHVWLJDWLRQ�
RI�D�VFLHQWLILF�SUREOHP���32����-XVWLI\�WKH�SURWRFRO�LQ�WHUPV�RI�WKH�HOHPHQWV�RI�
H[SHULPHQWDO�GHVLJQ��
�

,QWURGXFWLRQ��
8S�XQWLO������VFLHQWLVWV�ZHUH�GLYLGHG�RQ�ZKDW�KDG�FDXVHG�WKH�H[WLQFWLRQ�RI�WKH�GLQRVDXUV�
DSSUR[LPDWHO\����0D��0D�LV�PLOOLRQ�\HDUV�EHIRUH�SUHVHQW����7KLV�SRLQW�LQ�WLPH�LV�NQRZQ�
JHRORJLFDOO\�DV�WKH�.�7�%RXQGDU\��.�LV�WKH�JHRORJ\�DEEUHYLDWLRQ�IRU�&UHWDFHRXV�3HULRG����
,W�PDUNV�WKH�HQG�RI�WKH�0HVR]RLF�(UD�&UHWDFHRXV�3HULRG�DQG�WKH�EHJLQQLQJ�RI�WKH�
&HQR]RLF�(UD�7HUWLDU\�3HULRG���7KHQ��LQ�������:DOWHU�DQG�/RXLV�$OYDUH]�SURSRVHG�DQ�
H[SODQDWLRQ�RI�WKH�GLQRVDXUV¶�H[WLQFWLRQ�DQG�HYLGHQFH�WR�VXSSRUW�WKLV�WKHRU\�ZDV�
LQWURGXFHG���7KH�HYLGHQFH�ZDV�WKH�ORFDWLRQ�RI�D�ODUJH�FUDWHU�QDPHG�&KLF[XOXE�EXULHG�
XQGHU�ZDWHU�RII�WKH�FRDVW�RI�WKH�<XFDWDQ�3HQLQVXOD�LQ�&HQWUDO�$PHULFD���(YHQ�ZLWK�WKLV�
QHZ�HYLGHQFH��VRPH�VFLHQWLVWV�VWLOO�EHOLHYH�WKDW�ZKLOH�WKHUH�ZDV�DQ�LPSDFW�HYHQW�DW����
0D��LW�ZDV�QRW�QHFHVVDULO\�WKH�SULPDU\�UHDVRQ�IRU�WKH�GLQRVDXU�H[WLQFWLRQ���$QLPDO�
VSHFLHV�ZHUH�DOUHDG\�G\LQJ�RXW�EHIRUH�WKDW�WLPH���$OVR�WKHUH�DUH�RWKHU�ODUJH�LPSDFW�
HYHQWV�LQ�(DUWK¶V�KLVWRU\�ZLWK�QR�UHODWHG�H[WLQFWLRQV���,W�LV�VWLOO�QRW�FOHDU�H[DFWO\�ZKDW�WKH�
FRQQHFWLRQ�LV�EHWZHHQ�WKH�LPSDFW�RI����0D�DQG�H[WLQFWLRQV�DW�WKDW�WLPH��
�
/HVVRQ��
7KLV�OHVVRQ�DOORZV�VWXGHQWV�WR�GR�FULWLFDO�WKLQNLQJ�DQG�GHYHORS�WKHLU�LQTXLU\�VNLOOV��
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�
7R�EHJLQ��KDYH�VWXGHQWV�GHYHORS�K\SRWKHVHV�WR�H[SODLQ�.�7�ERXQGDU\�H[WLQFWLRQV��
LQFOXGLQJ�WKH�GHPLVH�RI�WKH�GLQRVDXUV�DQG�ZULWH�WKHP�RQ�WKH�ERDUG���7KLV�LV�D�
EUDLQVWRUPLQJ�VHVVLRQ��DOO�H[SODQDWLRQV�SURSRVHG�E\�VWXGHQWV�VKRXOG�EH�ZULWWHQ�RQ�WKH�
ERDUG�IRU�IXUWKHU�VFLHQWLILF�LQYHVWLJDWLRQ��
+\SRWKHVLV�PLJKW�LQFOXGH��

x� 6ORZ�GHFOLQH�LQ�QXPEHUV�DQG�GLYHUVLW\��

x� 5DSLG�FKDQJH�LQ�FOLPDWH�IURP�ZDUP�WR�FROG��

x� 'LQRVDXUV�ZHUH�DQ�HYROXWLRQDU\�GHDG�HQG�DQG�FRXOG�QR�ORQJHU�DGDSW�WR�WKHLU�
HQYLURQPHQW��

x� 7KH�HIIHFWV�RI�PDVVLYH�YROFDQLF�HUXSWLRQV��

x� $VWHURLG�RU�FRPHW�LPSDFW���
�
+DYH�WKH�VWXGHQWV�EUHDN�LQWR�JURXSV�RI���RU���DQG�DVVLJQ�RQH�RI�WKH�K\SRWKHVHV�RQ�WKH�
ERDUG�WR�HDFK�JURXS�WR�LQYHVWLJDWH�IXUWKHU���7KH�VWXGHQWV�ZLOO�UROH�SOD\�WKDW�WKH\�DUH�
VFLHQWLVWV�EHIRUH������DQG�KDYH�SURSRVHG�RQH�RI�WKH�VXJJHVWHG�WKHRULHV�IRU�WKH�
H[WLQFWLRQ�RI�WKH�GLQRVDXUV���7KH\�KDYH�EHHQ�LQYLWHG�WR�SUHVHQW�WKHLU�WKHRU\�WR�DQ�
DXGLHQFH�RI�SHHUV�LQ�WKHLU�ILHOG���7KH\�PXVW�LQFOXGH�WKHLU�K\SRWKHVLV��KRZ�WKH\�ZRXOG�WHVW�
WKH�K\SRWKHVLV��DQG�WKHLU�SUHGLFWLRQV��
�
6WXGHQWV�PXVW�XVH�WKH�VFLHQWLILF�PHWKRG�WR�FRQVWUXFW�D�UHVHDUFK�SURSRVDO�RU�SODQ�IRU�WKH�
K\SRWKHVLV�DVVLJQHG���$Q�H[DPSOH�RI�D�UHVHDUFK�SODQ�FDQ�EH�JLYHQ�WR�WKH�VWXGHQWV�XVLQJ�
RQH�RI�WKH�K\SRWKHVHV�IURP�WKH�ERDUG���)RU�H[DPSOH�LI�ZH�FKRVH�WKDW�WKH�HIIHFWV�RI�
PDVVLYH�YROFDQLVP�UHVXOWHG�LQ�WKH�H[WLQFWLRQ�RI�WKH�GLQRVDXUV�WKHQ�D�UHVHDUFK�SODQ�PLJKW�
EH�RXWOLQHG�DV�IROORZV��
,)�PDVVLYH�YROFDQLF�HUXSWLRQV�OHG�WR�WKH�GHPLVH�RI�WKH�GLQRVDXUV�
$1'�ZH�ORRN�IRU�HYLGHQFH�RI�H[WHQVLYH�ODYD�IORZV�DW�WKH�WLPH�RI�WKH�H[WLQFWLRQV�
7+(1�ZH�VKRXOG�QRW�ILQG�GLQRVDXU�IRVVLOV�DIWHU�WKH�WLPH�RI�WKH�ODYD�IORZV�
$1'�%87�ZH�GR�GR�QRW�ILQG�GLQRVDXU�IRVVLOV�DIWHU�WKH�WLPH�RI�WKH�ODYD�IORZV�
7+(5()25(�RXU�K\SRWKHVLV�LV�VXSSRUWHG�QRW�VXSSRUWHG�
�
'HSHQGLQJ�RQ�WKHLU�DVVLJQHG�K\SRWKHVLV��KHUH�DUH�VRPH�TXHVWLRQV�WR�JHW�WKH�EUDLQ�
ZDUP��

x� :KDW�NLQG�RI�HYLGHQFH�ZRXOG�\RX�ORRN�IRU"��/DYD�IORZV��UHJLRQDO�DVK�GHSRVLWV��
FKDQJH�LQ�IRVVLOV��DQG�RU�FRUH�VDPSOHV�IURP�D�SDUWLFXODU�DUHD��LPSDFW�FUDWHUV��

x� +RZ�ZRXOG�\RX�JDWKHU�WKDW�HYLGHQFH"��)LHOGZRUN��ODE�ZRUN��ERWK��

x� :KDW�DUH�VRPH�ZD\V�\RX�FRXOG�WHVW�\RXU�K\SRWKHVLV�XVLQJ�WKDW�HYLGHQFH"��
7KH�VWXGHQWV�DUH�QRW�H[SHFWHG�WR�UHVHDUFK�WKHLU�K\SRWKHVHV�LQ�WKLV�H[HUFLVH���,W�LV�
MXVW�DQ�H[HUFLVH�WR�JHW�VWXGHQWV�IDPLOLDU�ZLWK�XVLQJ�WKH�VFLHQWLILF�PHWKRG�DV�
VFLHQWLVWV�XVH�LW�HYHU\GD\��
�
$VVHVVPHQW��

x� +DYH�WKH�JURXSV�SUHVHQW�WKHLU�UHVHDUFK�SODQ�WR�WKH�UHVW�RI�WKH�FODVV���$�
ZKLWHERDUG�LV�D�JRRG�WRRO�WR�XVH�IRU�WKLV�OHVVRQ��



x� *UDGHV�FDQ�EH�EDVHG�RQ�D�UXEULF�ZLWK�WKH�FULWHULD�RXWOLQHG�DERYH���)RU�H[DPSOH���
GRHV�HDFK�JURXS�KDYH�D�K\SRWKHVLV�ZULWWHQ��D�WHVW�GHVLJQHG��DQG�D�SUHGLFWLRQ�
PDGH��

+RPHZRUN���
+DYH�HDFK�VWXGHQW�XVH�WKH�ZRUOGZLGH�ZHE�RU�RWKHU�VRXUFHV�WR�ILQG�RXW�ZKDW�UHVHDUFK�
DQG�H[SHULPHQWV�KDYH�EHHQ�FRQGXFWHG�WHVWLQJ�WKH�K\SRWKHVLV�WKH\�FKRVH���6WXGHQWV�ZLOO�
ZULWH�D�VKRUW�RYHUYLHZ�RI�WKHLU�ILQGLQJV�WR�VKDUH�ZLWK�RWKHU�PHPEHUV�RI�WKHLU�JURXS���
:KLOH�LQ�JURXSV��VWXGHQWV�ZLOO�V\QWKHVL]H�WKH�QHZ�LQIRUPDWLRQ�ZLWK�WKH�K\SRWKHVLV��WHVWV��
DQG�SUHGLFWLRQV�WKH\�FUHDWHG�HDUOLHU���'RHV�WKH�HYLGHQFH�IRXQG�VXSSRUW�WKHLU�WKHRU\"��
+DYH�WKH�VWXGHQWV�UHYLVH�WKHLU�LQLWLDO�WHVWLQJ�PHWKRGV�DQG�SUHGLFWLRQV���$�UHSUHVHQWDWLYH�
FKRVHQ�E\�HDFK�JURXS�ZLOO�H[SODLQ�WKH�JURXS¶V�FRQFOXVLRQV�WR�WKH�UHVW�RI�WKH�FODVV��
�
)ROORZ�8S�([WHQVLRQ��

x� 8VH�86*6�RYHUKHDG�³$Q�$VWHURLG�:LSHG�2XW�WKH�'LQRVDXUV���:KDW¶V�1H[W"´�WR�
LQLWLDWH�D�GLVFXVVLRQ�RQ�WKH�SUREDELOLWLHV�DQG�ULVNV�RI�DQRWKHU�DVWHURLG�RU�FRPHW�
LPSDFW�RQ�(DUWK���7HOO�WKH�VWXGHQWV�LW�ZLOO�KDSSHQ�DJDLQ�EXW�ZH�GRQ¶W�NQRZ�ZKHQ���
$VN�LI�WKHUH�PLJKW�EH�D�ZD\�VFLHQWLVWV�FRXOG�SUHGLFW�DQ�LPSDFW�RU�VWRS�DQ�LPSDFW���
<RX�FRXOG�HYHQ�EULQJ�LQ�SRS�FXOWXUH�E\�PHQWLRQLQJ�VRPH�RI�WKH�UHFHQW�+ROO\ZRRG�
PRYLHV�VXFK�DV�³$UPDJHGGRQ´�RU�³'HHS�,PSDFW´��

x� �³7KH�FKDQFH�RI�EHLQJ�NLOOHG�E\�DQ�DVWHURLG�LV�DERXW�RQH�LQ���������*UHDWHU�ULVN�
WKDQ�EHLQJ�NLOOHG�LQ�D�SODQH�FUDVK´��IURP���0&0;&,;�,03�$%�6HFUHWV�RI�WKH�
8QLYHUVH����7KLV�LV�DQ�H[FHOOHQW�VWDWLVWLF�WR�ZULWH�RQ�WKH�ERDUG�WR�VWDUW�D�
GLVFXVVLRQ��

x� 0HQWLRQ�WKH�/21(26�SURJUDP�DW�/RZHOO�2EVHUYDWRU\�LQ�)ODJVWDII���
$VWURQRPHUV�DUH�VHDUFKLQJ�WKH�VNLHV�IRU�REMHFWV�WKDW�SDVV�YHU\�FORVH�WR�(DUWK���
$V�RI�0DUFK�����������REMHFWV�KDYH�EHHQ�LGHQWLILHG���7KHUH�DUH�URXJKO\�������
QHDU�(DUWK�DVWHURLGV��1($V��ODUJHU�WKDQ���NP���/RFDWLQJ�WKHVH�DVWHURLGV�FDQ�KHOS�
VFLHQWLVWV�GHVLJQ�LQQRYDWLYH�WHFKQLTXHV�DQG�WHFKQRORJLHV�WKDW�FDQ�EH�XVHG�WR�
SUHYHQW�D�IXWXUH�FDWDVWURSKLF�LPSDFW�RQ�(DUWK��

�

9RFDEXODU\���
.�7�ERXQGDU\��DVWHURLG��FRPHW��LPSDFW��1HDU�(DUWK�2EMHFWV��1(2¶V���1HDU�(DUWK�
$VWHURLGV��1($¶V��
�
5HIHUHQFHV�DQG�5HVRXUFHV���
��.LOOHU�$VWHURLGV��6HFUHWV�RI�WKH�8QLYHUVH���,QWHUQDWLRQDO�0DVWHUV�3XEOLVKHUV�$%��

�������SURYLGHG��
�
��86*6�3RVWHU��2YHUKHDG�����³$Q�$VWHURLG�:LSHG�2XW�WKH�'LQRVDXUV��:KDW¶V�

1H[W"´�GDWD�IURP�0RUULVRQ�HW�DO����������SURYLGHG��
�
��/21(26�3URJUDP�DW�/RZHOO�2EVHUYDWRU\���

KWWS���DVWHURLG�ORZHOO�HGX�DVWHURLG�ORQHRV�ORQHRV��KWP�
�
�
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��(DUWK�,PSDFW�'DWDEDVH��*HRORJLFDO�6XUYH\�RI�&DQDGD��
KWWS���ZZZ�XQE�FD�SDVVF�,PSDFW'DWDEDVH��

�
��7HUUHVWULDO�,PSDFW�&UDWHUV��&DOYLQ�-��+DPLOWRQ��

KWWS���SODQHWVFDSHV�FRP�VRODU�HQJ�WHUFUDWH�KWP�
�
��7HUUHVWULDO�,PSDFW�&UDWHUV�DQG�WKHLU�(QYLURQPHQWDO�(IIHFWV ��/XQDU�DQG�3ODQHWDU\�

/DERUDWRU\��8QLYHUVLW\�RI�$UL]RQD��
KWWS���ZZZ�OSO�DUL]RQD�HGX�6,&�LPSDFWBFUDWHULQJ�LQWUR�,QWUR,PSDFW�KWPO�

�
��$VWHURLG�DQG�&RPHW�,PSDFW�+D]DUGV��1$6$��KWWS���LPSDFW�DUF�QDVD�JRY��
�
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