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-RLQ�XV�IRU�DQ�HYHQW�RI�DFDGHPLF�GLDORJXH�DQG�

FHOHEUDWLRQ�DW�&68��7RZHU�'D\�LV�DQ�DQQXDO�FHOHEUD�

WLRQ�RI�&68�XQGHUJUDGXDWH�UHVHDUFK�DQG�FUHDWLYH�

HQGHDYRUV���&68�VWXGHQWV�IURP�GLIIHUHQW�GLFLSOLQHV�

SUHVHQW�WKHLU�UHVHDUFK��FUHDWLYH�SUDFWLFH��6$*(�

SURJUDP�DQG�4(3�:H�6ROYH�,W�SRVWHU�SUHVHQWDWLRQV���

6WXGHQWV�JLYH����PLQXWH�SUHVHQWDWLRQV��IDFLOLWDWH�

SRVWHU�VHVVLRQV��DUW�GLVSOD\��DQG�SHUIRUPDQFH�

7KLV�SURJUDP�LV�GHVLJQHG�DV�DQ�LQLWLDWLYH�WR�JLYH�&68�

VWXGHQWV�DQ�RSSRUWXQLW\�WR�VKDUH�WKH�UHVHDUFK�RXWVLGH�

WKH�FODVVURRP���'LYLGHG�LQWR�PRUQLQJ�HYHQWV�DQG�

DIWHUQRRQ�VHVVLRQV��ZLWK�NH\QRWH�SUHVHQWDWLRQV�E\�

D�IDFXOW\�DQG�DQ�DOXPQL��SURIHVVLRQDO�SUDFWLFH�

ZRUNVKRS��DUW�H[KLELWLRQV�DQG�PXVLFDO�SHUIRUPDQFH��

$35,/���



3URJUDP
������������ 5HJLVWUDWLRQ�DW�WKH�

'DYLGVRQ�6WXGHQW�&HQWHU�/RXQJH

������������ 3RVWHU�6HWXS�
'DYLGVRQ�6WXGHQW�&HQWHU�

/RXQJH�$UHD
&ROXPEXV�5RRP

�������������� .H\QRWH�6SHDNHUV
'U��$LVKD�$GDPV�
0V��.LP�&URZHOO��FODVV�RI�����
'DYLGVRQ�$XGLWRULXP

������������ 5HFHSWLRQ�
'DYLGVRQ�$XGLWRULXP�/REE\

������������ 3RVWHU�3UHVHQWDWLRQV��4(3�:H�6ROYH�,W
3UHVHQWDWLRQV��DQG�-XGJLQJ
'DYLGVRQ�&HQWHU�/RXQJH
&ROXPEXV�5RRP

������������ 3URIHVVLRQDO�'HYHORSPHQW
:,7�,QWHUDFWLYH�:RUNVKRS

���������������������������������'DYLGVRQ�$XGLWRULXP

������������ 2UDO�3UHVHQWDWLRQV�DQG�-XGJLQJ
6FKXVWHU�����DQG����
'DYLGVRQ����������������DQG�$XGLWRULXP

�����SP $UW�([KLELWLRQ�5HFHSWLRQ��
0XVLFDO�3HUIRUPDQFH�DQG�$ZDUGV
'DYLGVRQ�&HQWHU�/REE\



&RQWHQWV

$57
086,&

3267(5�6(66,216
4(3�:H�6ROYH�,W

3267(5�6(66,216

.(<127(

3$1(/�6(66,216

352)(66,21$/�35$&7,&(

6$*(
$:$5'6



.(<127(

'U��$LVKD�$GDPV�KDV�EHHQ�DQ�$VVLVWDQW�3URIHVVRU�RI�3V\FKROR�
J\�DW�&ROXPEXV�6WDWH�8QLYHUVLW\�VLQFH�������3UHYLRXVO\�VKH�ZDV�
DQ�$VVLVWDQW�3URIHVVRU�DW�0LGZHVWHUQ�6WDWH�8QLYHUVLW\�LQ�:LFKLWD�
)DOOV��7;��'U��$GDPV�UHFHLYHG�KHU�3K'�DQG�06�LQ�3V\FKRORJ\�
IURP�WKH�8QLYHUVLW\�RI�*HRUJLD�LQ������DQG�������UHVSHFWLYHO\��
ZLWK�D�VSHFLDOL]DWLRQ�LQ�9LVXDO�3HUFHSWLRQ�DQG�0HPRU\�
UHVHDUFK��+HU�GLVVHUWDWLRQ��HQWLWOHG�´7KH�5ROH�RI�*LVW�3URFHVV�
LQJ� LQ�%RXQGDU\�([WHQVLRQµ��H[SORUHG�IDFWRUV�� VXFK�DV�GHSWK�

LV�FXUUHQWO\�ZRUNLQJ�RQ�KRZ�HPRWLRQDO�VFHQHV��VXFK�DV�D�

WKDW�LPDJH�DQG�VXEVHTXHQWO\��WKHLU�PHPRU\�IRU�WKH�VLWXDWLRQ�

:KHQ�ZH�H[SHULHQFH�WKH�ZRUOG�DURXQG�XV��ZH�WHQG�WR�WKLQN�
WKDW�KRZ�ZH�SHUFHLYH�WKH�ZRUOG��DQG�WKXV�UHPHPEHU�LW��LV�(;�
$&7/<�KRZ�LW�DFWXDOO\�ZDV��+RZHYHU��UHVHDUFK�IURP�WKH�YLVXDO�

WUXWK��5DWKHU��ZH�DUH�FRQVWDQWO\�PRGLI\LQJ�DQG�FUHDWLQJ�RXU�
H[SHULHQFH�DV�ZH�JR�WR�PDNH�VHQVH�RI�WKH�ZRUOG��,Q�WKLV�WDON��,�
ZLOO�GLVFXVV�P\�UHVHDUFK�LQWR�D�SKHQRPHQRQ�FDOOHG�%RXQGDU\�
([WHQVLRQ��D�SHUFHSWXDO�PHPRU\�HUURU�LQ�ZKLFK�ZH�DGG�PRUH�
LQIRUPDWLRQ�IURP�D�VFHQH�WKDQ�ZDV�DFWXDOO\�SUHVHQWHG��,�ZLOO�
SURYLGH�SRWHQWLDO�H[SODQDWLRQV� IRU� WKLV�HUURU�DQG�GLVFXVV� WKH�
SRWHQWLDO�LPSOLFDWLRQV��

�����´+RZ�2XU�%UDLQ�
�������%HWUD\V�8Vµ



.LP�&URZHOO�LV�WKH�$VVRFLDWH�0XVHXP�(GXFDWRU�DQG�$FFHVVL�
ELOLW\�&RRUGLQDWRU�DW�&U\VWDO�%ULGJHV�0XVHXP�RI�$PHULFDQ�$UW�
LQ�%HQWRQYLOOH��$UNDQVDV��ZKHUH�VKH�FUHDWHV�SURJUDPPLQJ�IRU�
YLVLWRUV�ZLWK�GLVDELOLWLHV�DQG�ZRUNV�DFURVV�GHSDUWPHQWV�WR�PDNH�
WKH�PXVHXP�PRUH�DFFHVVLEOH�LQ�JHQHUDO��&URZHOO�KDV�D�%�)�$��
LQ�6WXGLR�$UW�ZLWK�D�IRFXV�LQ�GUDZLQJ�DQG�SDLQWLQJ�IURP�
&ROXPEXV� 6WDWH� 8QLYHUVLW\� LQ� ������ DQG� VKH� UHFHQWO\� MRLQHG�
WKH�&U\VWDO�%ULGJHV�WHDP�DIWHU�FRPSOHWLQJ�DQ�0�$��LQ�0XVHXP�
6WXGLHV�DW�WKH�8QLYHUVLW\�RI�)ORULGD��

)ORULGD�ZDV�WR�LGHQWLI\�ZD\V�WR�PDNH�PXVHXPV�PRUH�DFFHVVL�
EOH�IRU�YLVLWRUV�ZLWK�GLVDELOLWLHV��DQG�VKH�LV�SDUWLFXODUO\�SDVVLRQ�
DWH�DERXW�FUHDWLQJ�SURJUDPPLQJ�IRU�YLVLWRUV�ZLWK�DOO�OHYHOV�RI�
VLJKW��&URZHOO�KDV�VSHDUKHDGHG�WKH�GHYHORSPHQW�RI�PXOWL�
VHQVRU\�WRXU�PDWHULDOV�DW�WKH�&ROXPEXV�0XVHXP�LQ�*HRUJLD�
DQG� WKH�+DUQ�0XVHXP�RI�$UW� LQ� )ORULGD��DQG� VKH�FRQWLQXHV�
KHU� UHVHDUFK� ZLWK� WKLV� WRSLF� DW� &U\VWDO� %ULGJHV� 0XVHXP� RI�
$PHULFDQ�$UW��

.(<127(

����´:HOFRPLQJ�$OO��
������,QFUHDVLQJ�$FFHVV�
������LQ�0XVHXPVµ



$57

1DWXUH·V�3URWRW\SHV

:RUNV�E\�7D\ORU�%DUGRQ�
0HQWRU��3URIHVVRU�+DQQDK�,VUDHO

1DWXUH·V�3URWRW\SHV�LV�DQ�RQJRLQJ�VFLHQFH�ILFWLRQDO��
QDUUDWLYH�VHULHV�E\�7D\ORU�%DUGRQ��D�GLJLWDO�LOOXVWUDWRU�DQG�

�
FD� ODWH������DV�%DUGRQ�EHJDQ� WR�GHYHORS�KLV�SHUVRQDO�
SRUWIROLR��7KURXJK�D�QDUUDWLYH�PRGH�WKDW�EOHQGV�UHDOLVP�
DQG� ILFWLRQ�� %DUGRQ� XVHV� YDULRXV� ELRORJLFDO� ILHOGV�� VXFK�
DV�HFRORJ\��SDWKRORJ\��DQG�ELRHQJLQHHULQJ��WR�LPDJLQH�
DFWLRQ�FHQWULF��FKDUDFWHU�GULYHQ�YLJQHWWHV�

)DXVW)DOO

:RUNV�E\�6WHYHQ�%DUGRQ
0HQWRU��3URIHVVRU�+DQQDK�,VUDHO�DQG�3URIHVVRU�2ULRQ�:HUW]

)DXVW)DOO�LV�DQ�RQJRLQJ�GDUN�IDQWDV\�FRPLF�VHULHV�E\�
6WHYHQ�%DUGRQ��D�WUDGLWLRQDO�LOOXVWUDWRU�DQG�VHTXHQWLDO�
DUWLVW��7KH�VHULHV�RULJLQDWHG�LQ�PLG�0D\������DIWHU�KH�FUHDWHG�
D�SURWRW\SH�FRPLF�HQWLWOHG�+HUDOG�WR�+HUQH��6KLIWLQJ�IURP�D�
YLJQHWWH�EDVHG�PHWKRGRORJ\��%DUGRQ�ERUURZHG�IURP�DQ�
DUUD\�RI�FKDUDFWHUV�DQG�LGHDV�FRQFHSWXDOL]HG�WKURXJKRXW�
KLV�HDUO\�\HDUV�DV�DQ�DUWLVW��DQG�FRPELQHG�WKHP�ZLWK�
VSLULWXDOLVWLF�HOHPHQWV�IRXQG�LQ�&KULVWLDQLW\�DQG�3DJDQLVP�

'$9,'621�/281*(
$57�:$//�

�������������30



086,&

3HUIRUPHG�E\�/DW$VLDQ�'XR
&DUORV�/RSH]�DQG�'DYLG�.LP

����������6RQDWD�IRU�&ODULQHW�DQG�%DVVRRQ�
����������E\�)UDQFLV�3RXOHQF������������
����������$OOHJUR
����������5RPDQFH
����������)LQDO

0HQWRUV��'U��6WHSKDQLH�3DWWHUVRQ�DQG
'U��/LVD�2EHUODQGHU

7KH�/DW$VLDQ�7ULR�ZDV�LQYLWHG�WR�SHUIRUP�IRXU�UHFLWDOV�
DW�´(O�(QFXHQWUR�1DFLRQDO�GH�)DJRWµ�0H[LFR�&LW\�

IRU�&ODULQHW��%DVVRRQ�DQG�3LDQR��WKH\�SHUIRUPHG

2S����IRU�%DVVRRQ�DQG�3LDQR�E\�5REHUW�6FKXPDQQ��
DQG�1RFWXUQH�RS�������LQ�&�PLQRU�IRU�SLDQR�VROR�E\�
)��&KRSLQ���7KH�SLDQLVW�RI�WKH�/DW$VLDQ�7ULR�ZLOO�QRW�EH�
DEOH�WR�SHUIRUP�LQ�7RZHU�'D\�

DW�WKH�%DVVRRQ�1DWLRQDO�0HHWLQJ�&RPSHWLWLRQ�LQ�
0H[LFR�&LW\�

'$9,'621�/281*(
67$*(�
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&2/80%86�5220�7$%/(��
/HDG�3UHVHQWHU��-RVO\Q�+REEV�
0HQWRU��'U��5LFKDUG�1HZWVRQ�
&ULPLQDO�-XVWLFH�	�6RFLRORJ\
*HRUJLD�6RFLRORJLFDO�$VVRFLDWLRQ�

7KH�(IIHFWV�RI�7LWOH����DQG�����DQG�6HFWLRQ�����DQG�
6HFWLRQ�����RI�WKH�5HKDELOLWDWLRQ�DFW�RI������RQ�
'LVWDQFH�/HDUQLQJ�DW�86*�,QVWLWXWLRQV

7KLV�UHVHDUFK�RXWOLQHV�WKH�FXUUHQW�VWDWXV�RI�86*�LQVWLWXWLRQV�

FRXUVH�DFFHVVLELOLW\��DQG�UHVRXUFHV�IRU�WUDLQLQJ�VWDII�
DQG�IDFXOW\�LQ�LVVXHV�RI�RQOLQH�FRXUVH�DFFHVVLELOLW\�

&2/80%86�5220�7$%/(��
/HDG�3UHVHQWHU��.DWKHULQH�+ROEURRN
0HQWRU��'U��0LFKHOOH�)ROWD
0XVLF
*HRUJLD�0XVLF�(GXFDWRUV�$VVRFLDWLRQ�
,Q�6HUYLFH�&RQIHUHQFH�3RVWHU�6HVVLRQ

$FFHVVLELOLW\�RI�9LVXDO�$LGV�LQ�WKH�*HQHUDO�
0XVLF�&ODVVURRP

7KLV�SRVWHU�GLVFXVVHV�WKH�LPSRUWDQFH�RI�YLVXDO�DLGV�LQ�WKH�
JHQHUDO�PXVLF�FODVVURRP�DQG�KRZ�DFFHVVLELOLW\�WR�VXFK�
PDWHULDOV�LV�DFKLHYHG�IRU�VWXGHQWV�ZLWK�GLVDELOLWLHV��
VWXGHQWV�LQ�SRYHUW\��DQG�FXOWXUDOO\�GLYHUVH�VWXGHQWV�



3267(5�6(66,216

&2/80%86�5220�7$%/(��
/HDG�3UHVHQWHU��&DUROLQH�0XUSK\
0HQWRUV��'U��'DQLHO�+ROW�DQG�'U��-XOLH�%DOOHQJHU
%LRORJ\

%DVNHWV�RI�&XOWXUH

7KH�PHWKRG�RI�EDVNHW�ZHDYLQJ�LQ�5HG�%D\�RQ�$QGURV�,VODQG�
LV�XQOLNH�DQ\�RWKHU�LQ�WKH�%DKDPDV�DV�LW�LV�GHULYHG�IURP�
$IULFDQ�WHFKQLTXHV��7KH�ULFK�FXOWXUH�VXUURXQGLQJ�WKH�DUHD�
KDV�PDGH�LWV�PDUN�RQ�WKH�SHRSOH�DQG�WKHLU�SURGXFWV��

&2/80%86�5220�7$%/(��
/HDG�3UHVHQWHU��=L-LH�/LQ
&R�3UHVHQWHUV��-DOHHVD�'H-HVXV��5KLDQD�)ORZHUV��%URRNH�7KRPVRQ��
$OH[LV�:DUWKHQ��DQG�1LFKRODV�:LOVRQ
0HQWRUV��'U��.HYLQ�%XUJHVV�DQG�
6DPDQWKD�:RUWK\��*UDGXDWH�6WXGHQW���8QLYHUVLW\�
RI�0DU\ODQG
%LRORJ\

'1$�%DUFRGLQJ�DQG�(FRORJLFDO�6WXGLHV�RI�3ODQW�
6SHFLHV�LQ�(FXDGRU

SURMHFWV�DQG�HFRORJLFDO�VWXGLHV�RI�SODQW�VSHFLHV�LQ�

GLVSOD\�WKH�SURJUHVV�RI�HDFK�DVSHFW�RI�WKH�SURMHFW�

&2/80%86�5220�7$%/(��
/HDG�3UHVHQWHU��6DUD�/RZHU\
&R�3UHVHQWHU��/RQQLH�0RUULV
0HQWRUV��'U��5RVD�:LOOLDPV��DQG�0U��0LFKDHO�-RKQVRQ
(DUWK�	�6SDFH�6FLHQFH

&XUUHQW�3URJUHVV�RI�WKH�6PDOO�5DGLR�7HOHVFRSH��657��DW�WKH�&R�
FD�&ROD�6SDFH�6FLHQFH�&HQWHU

7KH�6PDOO�5DGLR�7HOHVFRSH��657��ZDV�PRGHOHG�DQG�FRQVWUXFWHG�
DIWHU�WKH�657�DW�WKH�0,7�+D\VWDFN�2EVHUYDWRU\��3UHYLRXVO\��WKH�WHOH�
VFRSH�UHVLGHG�RQ�WRS�RI�/HQRLU�+DOO��KRZHYHU��LW�ZDV�WUDQVSRUWHG�WR�
WKH�&RFD�&ROD�6SDFH�6FLHQFH�&HQWHU��&&66&���IRU�WKH�SXUSRVH�RI�
IXUWKHULQJ�IXWXUH�UHVHDUFK�JRDOV�



&2/80%86�5220�7$%/(��
/HDG�3UHVHQWHU��5RVV�+RGJH
&R�3UHVHQWHUV��'DOWRQ�%DWDVWLQL��1DWKDQ�6DQGEHUJ
DQG�%UDGOH\�/OR\G
0HQWRUV��'U��6KDZQ�&UX]HQ�DQG�0U��0LFKDHO�-RKQVRQ�
(DUWK�	�6SDFH�6FLHQFH

'HYHORSPHQW�RI�D�0LFUR�6DWHOOLWH�7HFKQRORJ\�7HVWLQJ�3ODWIRUP�DW�
&ROXPEXV�6WDWH�8QLYHUVLW\·V�&RFD�&ROD�6SDFH�6FLHQFH�&HQWHU

6WXGHQWV�DW�WKH�&&66&�DUH�FXUUHQWO\�GHYHORSLQJ�D�0LFUR�6DW�
HOOLWH�7HFKQRORJ\�7HVWLQJ�3ODWIRUP��0L677���LQ�RUGHU�WR�PRYH�
IRUZDUG�LQ�WKH�SURFHVV�RI�GHYHORSLQJ�ODXQFKLQJ�DQG�VXSSRUW�RI�
FXEH�VDW�PLVVLRQV�

&2/80%86�5220�7$%/(��
/HDG�3UHVHQWHU��%UHQGRQ�2·.HHIIH
0HQWRUV��3URIHVVRU�0LFKDHO�-RKQVRQ�
DQG�'U��5RVD�:LOOLDPV
(DUWK�	�6SDFH�6FLHQFH

:DWFKLQJ�6WDUV�*URZ��7KH�DGDSWDWLRQ�DQG�FUHDWLRQ�RI�LQVWUXF�
WLRQDO�PDWHULDO�IRU�WKH�DFTXLVLWLRQ��UHGXFWLRQ��DQG�DQDO\VLV�RI�
GDWD�XVLQJ�SKRWRPHWU\�WRROV�DW�WKH�:HVW5RFN�2EVHUYDWRU\�

7KH�DGDSWDWLRQ�DQG�FUHDWLRQ�RI�LQVWUXFWLRQDO�PDWHULDO�IRU
�WKH�DFTXLVLWLRQ��UHGXFWLRQ��DQG�DQDO\VLV�RI�GDWD�
XVLQJ�SKRWRPHWU\�WRROV�DW�WKH�:HVW5RFN�2EVHUYDWRU\�

&2/80%86�5220�7$%/(��
/HDG�3UHVHQWHU��$OOLVRQ�6WDOOZRUWK
&R�3UHVHQWHU��(PPD�0F3HWHUV
0HQWRU��'U��'LDQD�5LVHU
3V\FKRORJ\

5HODWLRQV�EHWZHHQ�0HDVXUHV�RI�0HGLD�&RQVXPSWLRQ�
DQG�)DW�3KRELD

7KLV�VWXG\�VRXJKW�WR�GHWHUPLQH�ZKHWKHU�PHGLD�FRQVXPSWLRQ�LV�
SUHGLFWLYH�RI�IDW�SKRELD�DV�RSHUDWLRQDOL]HG�E\�QHJDWLYH�VWHUHR�
W\SHV�DERXW�IDW�SHRSOH��LQWHUQDOL]HG�ZHLJKW�VWLJPD��DQG�DQWL�IDW�
ELDV�

3267(5�6(66,216
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&2/80%86�5220�7$%/(��
/HDG�3UHVHQWHU��0HHQDO�-RVKL
&R�3UHVHQWHUV��'UHZ�)LGOHU�DQG�-H$VLDQ�%DLOH\
0HQWRU��'U��/DXUHQ�.,QJ�
%LRORJ\

+\SHUWHQVLRQ��'LDEHWHV��DQG�+HDUW�'LVHDVH�LQ�WKH�%DKDPDV�YV��8QLW�
HG�6WDWHV�DQG�WKH�PHGLFDWLRQV�XVHG�WR�KHOS�FRQWURO�WKHVH�GLVHDVHV

7KLV�JURXS�H[DPLQHG�DQG�FRPSDUHG�WKH�UDWHV�RI�
+\SHUWHQVLRQ��'LDEHWHV��DQG�+HDUW�'LVHDVH�LQ�$PHULFD�
DQG�WKH�%DKDPDV��7KH\�DOVR�VWXGLHG�%XVK�0HGLFLQH�LQ�

7KH\�FRPSDUHG�WKH�UHVXOWV�RI�WKH�PHGLFDWLRQV�XVHG�
WR�FRQWURO�WKHVH�GLVHDVHV�DQG�WKHLU�HIIHFWV�RQ�WKH�
PRUWDOLW\�UDWHV��

&2/80%86�5220�7$%/(���
/HDG�3UHVHQWHU��$EE\�*UDFH�0RRUH
0HQWRUV��'U��-XOLH�%DOOHQJHU�DQG�'U��'DQLHO�+ROW
%LRORJ\

0HGLFLQDO�3ODQWV�DQG�+HUEV�RI�$QGURV�,VODQG��%DKDPDV

7KH�HIIHFW�RI�ORFDO�EXVK�PHGLFLQH�SODQWV�RQ�%DKDPLDQ�FXOWXUH�DQG�
SHRSOH�RQ�$QGURV�,VODQG�ZDV�GHWHUPLQHG�WKURXJK�DQDO\]LQJ�SODQW�
LGHQWLW\��PHGLFLQDO�XVHV��DQG�WKH�FRPPXQLW\�GHSHQGHQF\�

&2/80%86�5220�7$%/(���
/HDG�3UHVHQWHU��3HUVLD�7LOOPDQ
0HQWRU��'U��0LFKDHO�1HZEUH\
%LRORJ\
$VVRFLDWLRQ�RI�6RXWKHDVWHUQ�%LRORJLVWV

&RPSDULVRQ�RI�DJH�DQG�JURZWK�ELRORJ\�RI����PLOOLRQ�\HDU�ROG�VWLQJ�
UD\V�IURP�1RUWK�'DNRWD�WR�WKH�H[WDQW�'DV\DWLV�
SDVWLQDFD

7KLV�UHVHDUFK�KLJKOLJKWV�WKH�DJH�DQG�JURZWK�SDWWHUQV�RI�DQ�DQFLHQW��
XQNQRZQ�VSHFLHV�RI�VWLQJUD\��)HOORZ�UHVHDUFKHUV�DQG�P\VHOI�K\�
SRWKHVL]H�WKDW�WKH�DJH�DQG�JURZWK�SDWWHUQV�RI�PRGHUQ�VSHFLHV�GR�
QRW�FRUUHODWH�WR�WKDW�RI�WKLV�DQFLHQW�VSHFLHV�GXH�WR�WKH�IDFW�WKDW�WKH�



&2/80%86�5220�7$%/(���
/HDG�3UHVHQWHU��*DEULHO�+DUW�
&R�3UHVHQWHUV��9DOHULH�3DUNHU��6DEULQD�5RGJHUV
DQG�(PPD�0F&DEH
0HQWRU��3URIHVVRU�'DQLHOOH�&RRN

$EHUFURPELH���58�����$UFKDHRORJLFDO�6DOYDJH�IURP�5XVVHOO�&RXQ�
W\��$ODEDPD�

7KLV�SURMHFWV�H[SORUHV�WKH�DUFKHRORJLFDO�VDOYDJH��L�H��KXPDQ�

$EHUFURPELH�FROOHFWLRQ���58����PDGH�LWV�ZD\�WR�&ROXPEXV�6WDWH�
LQ������DQG�LV�FXUUHQWO\�EHLQJ�SURIHVVLRQDOO\�VRUWHG�WKURXJK�IRU�WKH�
VL[WK�WLPH�

&2/80%86�5220�7$%/(���
/HDG�3UHVHQWHU��-DFN�+RYH\
0HQWRU��'U��6WDFH\�6ORDQ�%OHUVFK
(DUWK�	�6SDFH�6FLHQFH

(YDOXDWLQJ�'HWULWXV�'HFRPSRVLWLRQ�5DWHV�RI�$EDQGRQHG�3LW�0LQHV�
DW�&68�2[ERZ�0HDGRZV�(QYLURQPHQWDO�
/HDUQLQJ�&HQWHU

&RPSDULQJ�RUJDQLF�FDUERQ�GHFRPSRVLWLRQ�UDWHV�RI�LPSDLUHG�
SRQGV�DQG�D�QDWXUDO�UHIHUHQFH�VLWH�²�D�UHPQDQW�R[ERZ�ODNH�RI�WKH�
&KDWWDKRRFKHH�5LYHU�

&2/80%86�5220�7$%/(���
/HDG�3UHVHQWHUV��6\GQH\�%DUNHU�DQG�&DUROLQH�+XPSKULHV�
0HQWRU��'U��6WDFH\�%OHUVFK�
(DUWK�	�6SDFH�6FLHQFH

%LRORJLFDO�LQGH[�RI�WROHUDQFH�DQG�PDFURLQYHUWHEUDWH�
ULFKQHVV�WR�DVVHVV�HFRORJLFDO�VWUXFWXUH�DQG�IXQFWLRQ�RI�DEDQ�
GRQHG�PLQH�SRQGV�DW�&68�2[ERZ�(QYLURQPHQWDO�/HDUQLQJ�&HQWHU�

0DFURLQYHUWHEUDWHV�ZHUH�VDPSOHG�IURP�VKDOORZ�
ZHWODQGV�VLWHV�LQ�IRXU�SRQGV��6DPSOHV�ZHUH�WDNHQ�

ULFKQHVV�RI�HDFK�ZHWODQG�VLWH�ZDV�FDOFXODWHG��)URP�WKHVH�PHD�
VXUHPHQWV��RQ�LQGH[�RI�ELRORJLFDO�LQWHJULW\�ZDV�GHWHUPLQHG�DQG�
FRPSDUHG�WR�D�UHIHUHQFH�FRQGLWLRQ��D�UHPQDQW�R[ERZ�ODNH��

3267(5�6(66,216



3267(5�6(66,216

&2/80%86�5220�7$%/(���
/HDG�3UHVHQWHU��-XVWLFH�(OLMDK
0HQWRU��'U��6DUDK�%RZPDQ�
+LVWRU\�	�*HRJUDSK\

7KH�/LIH�DQG�:RUN�RI�+HQU\�0F1HDO�7XUQHU�'XULQJ�
5HFRQVWUXFWLRQ

7KLV�SRVWHU�ZLOO�SURYLGH�WKH�FRQWH[W�QHFHVVDU\�IRU�

DV�ZHOO�DV�H[DPLQH�WKH�OLIH�RI�5HYHUHQG�+HQU\�0F1HDO�
7XUQHU��KLV�VSHHFKHV��DQG�KLV�UROH�ZLWKLQ�WKH�$IULFDQ�
$PHULFDQ�FRPPXQLW\�DIWHU�WKH�&LYLO�:DU�

&2/80%86�5220�7$%/(���
/HDG�3UHVHQWHU��-DUHG�%LHV
0HQWRU��'U��-RQDWKDQ�0H\HUV
&KHPLVWU\

0HFKDQLVP�RI�7ULD]ROLXP�6DOWV�RQ�%UHDVW�&DQFHU�&HOOV

7KLV�SURMHFW�LQFOXGH�WKH�GHWHUPLQDWLRQ�RI�WKH�RFWDQRO�

VDOW�GHULYDWLYHV�WKDW�ZHUH�V\QWKHVL]HG�E\�D�IHOORZ�

DV�LW�JLYHV�XVHIXO�LQIRUPDWLRQ�RQ�LWV�SRWHQWLDO�HIIHFWLYHQHVV�
DJDLQVW�FDQFHURXV�FHOOV�

&2/80%86�5220�7$%/(���
/HDG�3UHVHQWHU��$PDQGD�&UX]
0HQWRU��'U��/DXUHQ�.LQJ
%LRORJ\

+RZ�WKH�3RWFDNHV�RI�$QGURV�&RPSDUH�WR�WKH�
'RJV�RI�WKH�8�6�

7KLV�SURMHFW�FRQVLVWV�RI�D�FRPSDULVRQ�EHWZHHQ�WKH�GRJV�IRXQG�RQ�

FRPSDULVRQ�ZLOO�VKRZ�WKH�GLIIHUHQFH�LQ�KHDOWK�DQG�VRFLDO�VWLJPD��



&2/80%86�5220�7$%/(���
/HDG�3UHVHQWHU��0F.HQQD�$UQROG
0HQWRUV��'U��-R\�7KRPDV�DQG�'U��*UDQW�6FDUERURXJK
+HDOWK�	�3K\VLFDO�(GXFDWLRQ�DQG�([HUFLVH�6FLHQFH

'LDEHWHV�'LVSDULWLHV�LQ�&KDWWDKRRFKHH�9DOOH\��$Q�
DQDO\VLV�RI�4XDOLW\�RI�&DUH

RI�FDUH�E\�DQDO\]LQJ�H[DFWO\�KRZ�ZH�DUH�DGGUHVVLQJ�KHDOWK�SURE�
OHPV�ZKHQ�WKH\�DULVH�DQG�ZKHWKHU�RU�QRW�ZH�DUH�EULQJLQJ�GRZQ�
EDUULHUV�WR�KHDOWKFDUH�IRU�WKH�ORZ�LQFRPH�LQ�RXU�FRPPXQLW\�

&2/80%86�5220�7$%/(���
/HDG�3UHVHQWHU��1DWKDQ�6DQGEHUJ
&R�3UHVHQWHU��.ULVWRSKHU�)LWFK
0HQWRUV��'U��5RVD�:LOOLDPV�DQG�
0LFKDHO�-RKQVRQ
(DUWK�	�6SDFH�6FLHQFH

'DWD�&ROOHFWLRQ�DQG�&RPSDULVRQ�DW�WKH�
:HVW5RFN�2EVHUYDWRU\�

7KH�:HVW5RFN�2EVHUYDWRU\��DW�&ROXPEXV�6WDWH�

FXUUHQWO\�FDOLEUDWLQJ�DQG�YHULI\LQJ�GDWD�FROOHFWHG�DW�WKH�REVHUYD�
WRU\�E\�FRPSDULQJ�LW�ZLWK�SXEOLVKHG�

&2/80%86�5220�7$%/(���
/HDG�3UHVHQWHU��.ULVWRSKHU�)LWFK
&R�3UHVHQWHUV��6DUDK�/RZHU\�DQG�/RQQLH�0RUULV
0HQWRU��3URIHVVRU�0LFKDHO�-RKQVRQ
(DUWK�	�6SDFH�6FLHQFH

�'�1DYLJDWLRQ�ZLWK�0LFURVDWHOOLWHV

�'�1DYLJDWLRQ�IRU�PLFURVDWHOOLWHV�XVLQJ�/L'$5�WHFKQRORJ\��
/L'$5�VWDQGV�IRU�ODVHU�LPDJLQJ��GHWHFWLRQ��DQG�UDQJLQJ��ZKLFK�XVHV�
D�ODVHU�LQ�SODFH�RI�UDGLR�ZDYHV�LQ�WKH�WUDGLWLRQ�5$'$5��7KH�ODVHU�LV�
DEOH�WR�SURGXFH�D��G�VFDQ�RI�LWV�
VXUURXQGLQJV�DQG�UHOD\�LW�LQ�UHDO�WLPH��
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&2/80%86�5220�7$%/(���
/HDG�3UHVHQWHU��9DOHQFLD�&ROHPDQ
0HQWRU��'U��5DQLD�+RGKRG
&RPSXWHU�6FLHQFH
*85&�������$&0�0LG�6RXWKHDVW������������*&+&
*85&�������%HVW�6FLHQFH�3DSHU

&RPSX7UDLQ��8VLQJ�(GXFDWLRQDO�*DPHV�WR�7HDFK�
&RPSXWDWLRQDO�7KLQNLQJ�6NLOOV�

&RPSX7UDLQ�LV�DQ�DXJPHQWHG�UHDOLW\�HGXFDWLRQDO�JDPH�WR�WHDFK�
FRPSXWDWLRQDO�WKLQNLQJ�VNLOOV�WR�\RXQJ�FKLOGUHQ��7KH�JDPH�LV�DLPHG�
WR�EH�XVHG�LQ�WKH�FODVVURRP�IRU�PLGGOH�VFKRROV�LQ�WKH�ORFDO�FRP�
PXQLW\���&RPSX7UDLQ�LV�DQ�
DXJPHQWHG�UHDOLW\�HGXFDWLRQDO�JDPH�WR�WHDFK�
FRPSXWDWLRQDO�WKLQNLQJ�VNLOOV�WR�\RXQJ�FKLOGUHQ��

&2/80%86�5220�7$%/(���
/HDG�3UHVHQWHU��0DOLQD�5ROOLQV
&R�3UHVHQWHU��-HUDP\�%HOW
0HQWRUV��'U��0LFKDHO�1HZEUH\�DQG�'U��(OL]DEHWK�.ODU
%LRORJ\

2WROLWKV�YHUVXV�&HQWUD�

2WROLWKV�YHUVXV�FHQWUD��FRPSDULQJ�QXPEHU�RI�DQQXOL�LQ�DJH�UHJLV�
WHULQJ�VWUXFWXUHV�RI�0LFURSWHUXV�VDOPRLGHV

�
WLRQ�VWUXFWXUH��VH[XDO�PDWXULW\��JURZWK�UDWH��ORQJHYLW\��DQG�PRUWDOL�
W\��ZKLFK�VKRXOG�EH�NQRZQ�IRU�SURSHU�FRQVHUYDWLRQ�DQG�PDQDJH�
PHQW��

&2/80%86�5220�7$%/(���
/HDG�3UHVHQWHU��$QMX�6KDMDQ
0HQWRU��'U��8PD�6ULGKDUDQ
$FFRXQWLQJ

$SSO\LQJ�$FFRXQWLQJ�,QIRUPDWLRQ�6\VWHPV�&RQFHSWV�WR�WKH�0RYLH�
´2XW�RI�7LPHµ

$SSO\LQJ�DFFRXQWLQJ�LQIRUPDWLRQ�V\VWHPV�DQG�%XVLQHVV�3URFHVV�

7LPH�µ�7KH�SURMHFW�ZLOO�KLJKOLJKW�DQG�LGHQWLI\�FRQWUROV�QHHGHG�ZLWK�
LQ�D�ODZ�HQIRUFHPHQW�RUJDQL]DWLRQ�
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&2/80%86�5220�7$%/(���
/HDG�3UHVHQWHU��6WDF\�+XOWV
&R�3UHVHQWHUV��,Y\�'R��%UDGOH\�/OR\G�DQG�
/RQQLH�0RUULV�,,,
0HQWRUV��'U��5RVD�:LOOLDPV�DQG�
3URIHVVRU�0LFKDHO�-RKQVRQ
(DUWK�	�6SDFH�6FLHQFH

6RODU�2EVHUYDWLRQ�DW�7KH�:HVW5RFN�2EVHUYDWRU\
7KLV�SUHVHQWDWLRQ�FRYHUV�WKH�VRODU�REVHUYDWLRQ�DW�WKH�
:HVW5RFN�2EVHUYDWRU\�

�
FD�&ROD�6SDFH�6FLHQFH�&HQWHU�EHJDQ�VRODU�
REVHUYDWLRQV�LQ�������6LQFH�WKHQ�WKH�REVHUYDWRU\�KDV�
PDGH�PDQ\�XSJUDGHV�LQ�HTXLSPHQW��7KHVH�XSJUDGHV
LQFOXGH�QHZ�WHOHVFRSHV��QHZ�FDPHUDV��YDULRXV�RWKHU�
XSJUDGHV�WR�KDUGZDUH�DQG�VRIWZDUH�WKDW�DIIRUG�PXFK�
EHWWHU�VRODU�REVHUYDWLRQV�

'$9,'621�/281*(�7$%/(��
/HDG�3UHVHQWHU��$VKOH\�&ODUN
&R�3UHVHQWHU��-RUG\Q�%UDDWHQ
0HQWRU��3URIHVVRU�+DQQDK�,VUDHO
$UW

&KLOGV·V�3OD\

�
SHULPHQW�ZLWK�VWRS�PRWLRQ��FUHDWHG�E\�\RXQJ�DGXOWV�ZLWK�QR�SULRU�
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'$9,'621�/281*(�7$%/(��
/HDG�3UHVHQWHU��-HVVH�+XQW
&R�3UHVHQWHUV��%ULWWDQ\�0RQUHDO��.HQGUD�+HQWKRUQ
DQG�&DUROLQH�0XUSK\
0HQWRUV��'U��-XOLH�%DOOHQJHU�DQG�'U��'DQLHO�+ROW
%LRORJ\

7KH�HIIHFWV�RI�HQYLURQPHQWDO�FRQGLWLRQV�RQ�VSHFLHV�
GLVWULEXWLRQ�RI�QHULWHV�LQ�WKH�WLGDO�]RQHV�RQ�$QGURV�,VODQG��%DKDPDV�

7KH�PRVW�FRPPRQ�QHULWHV�RQ�$QGURV�,VODQG�DUH�WKH�IRXU�WRRWKHG��
EORRG�WRRWK��DQG�FKHFNHUHG�QHULWHV��:H�ZLOO�LQYHVWLJDWH�LI�VSHFLHV�
GLVWULEXWLRQ��LV�FRUUHODWHG�ZLWK�WLGDO�]RQHV��GLVVROYHG�2���WHPSHUD�
WXUH��DQG�VDOLQLW\�LQ�WKH�WLGDO�SRROV�RQ�$QGURV��:H�K\SRWKHVL]H�WKDW�
HDFK�QHULWH�VSHFLHV�ZLOO�SUHIHU�D�FHUWDLQ�VHW�RI�FRQGLWLRQV�

'$9,'621�/281*(�7$%/(��
/HDG�3UHVHQWHU��-RKQ�6SHQFHU
&R�3UHVHQWHUV��-LPP\�&LVQHURV��1LQD�5ROOLQV
DQG�&KLNRGLQDND�2NL\LH
0HQWRUV��'U��-XOLH�%DOOHQJHU�DQG�'U��'DQLHO�+ROW
%LRORJ\

&RPSHWLWLRQ�RI�QHULWH�VSHFLHV�IRXQG�LQ�$QGURV��%DKDPDV�GXH�WR�
]RQDWLRQ�LQ�FRDVWDO�WLGDO�SRROV

&RPSHWLWLRQ�ZLOO�EH�PHDVXUHG�LQ�QHULWH�VSHFLHV�E\�
REVHUYLQJ�VL]H�DQG�SODFHPHQW��$QGURV�LVODQG�LV�WKH�ODUJHVW�ODQG�

GLYHUVH��ZLWK�SODQWV�DQG�DQLPDO�VSHFLHV�HDFK�WDNLQJ�SDUW�LQ�WKH�
XWLOL]DWLRQ�RI�UHVRXUFHV�

'$9,'621�/281*(�7$%/(��
/HDG�3UHVHQWHU��&DUOWRQ�-RQLFD
0HQWRU��'U��%UDQGW�6PLWK
3V\FKRORJ\

6KDGHV�RI�*RRG�&KDUDFWHU

7KLV�GLVSOD\�ZLOO�LQFOXGH�UHVHDUFK�RQ�DOWUXLVP��SUR�VRFLDO�EHKDYLRU�
DQG�VRFLDO�YDOXH�RULHQWDWLRQ��
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'$9,'621�/281*(�7$%/(��
/HDG�3UHVHQWHU��%REELH�%DQQHUPDQ�
0HQWRU��'U��&LQG\�7LFNQRU
0DWKHPDWLFV�	�3KLORVRSK\

0\�&KLQHVH�([SHULHQFH

7KLV�SUHVHQWDWLRQ�LOOXVWUDWHV�D�MRXUQH\�DQG�H[SHULHQFH�
RI�D�ZHVWHUQ�IRUHLJQHU�LQ�DQ�(DVWHUQ�&RXQWU\��

'$9,'621�/281*(�7$%/(��
/HDG�3UHVHQWHU��&KDQFH�6HFNLQJHU
&R�3UHVHQWHUV��(PPD�0FFDEH��*DEULHO�+DUW�
0LFKDHOD�0DOOHWW��6DEULQD�5RGJHUV�DQG�9DOHULH�3DUNHU
0HQWRU��3URIHVVRU�'DQLHOOH�1HDOH
(DUWK�	�6SDFH�6FLHQFH

$Q�$UFKDHRORJLFDO�$SSURDFK�WR�WKH�$EHUFURPELH�0RXQG�5H�
PDLQV���58�����5XVVHO�&RXQW\��$ODEDPD

$IWHU�D�UHYLHZ�RI�OLWHUDWXUH��PDSV��QRWHV��DQG�
DUFKDHRORJLFDO�UHPDLQV��ZH�FDQ�PRUH�DFFXUDWHO\�
GHVFULEH�WKH�$EHUFURPELH�0RXQG�RI�5XVVHO�&RXQW\��
$ODEDPD��7KLV�JLYHV�XV�D�EHWWHU�XQGHUVWDQGLQJ�RI�1DWLYH�$PHULFDQ�
KLVWRU\�LQ�WKH�ORZHU�&KDWWDKRRFKHH�9DOOH\�

'$9,'621�/281*(�7$%/(��
/HDG�3UHVHQWHU��&KDQFH�6HFNLQJHU
0HQWRU��'U��'LDQD�2UWHJD�$UL]D
(DUWK�	�6SDFH�6FLHQFH

3RURVLW\�DQG�3HUPHDELOLW\�RI�0LRFHQH��3XHUWR�5LFR���3HQQV\OYDQLDQ�
�.DQVDV���DQG�0LVVLVVLSSLDQ��$ODEDPD��&DUERQDWH�5RFNV

$IWHU�D�UHYLHZ�RI�SUHYLRXV�UHVHDUFK�DQG�DQDO\VLV�XQGHU�WKLQ�VHF�
WLRQ��WKLV�RQJRLQJ�UHVHDUFK�FDQ�PRUH�DFFXUDWHO\�
GHVFULEH�WKH�SRURVLW\�DQG�SHUPHDELOLW\�WUHQGV�RI�0LRFHQH��3HQQ�
V\OYDQLDQ��DQG�0LVVLVVLSSLDQ�FDUERQDWH�URFNV��7KHVH�SHWURSK\VLFDO�
FKDUDFWHULVWLFV�DUH�LPSRUWDQW�EHFDXVH�
SRURVLW\�DQG�SHUPHDELOLW\�RI�FDUERQDWHV�DUH�NH\�IDFWRUV�
LQ�WKHLU�UROH�DV�K\GURFDUERQ�UHVHUYRLUV��
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'$9,'621�/281*(�7$%/(��
&\EHU�6KLHOG
%\�&KORH�6PLWK��7\OHU�$OOHQ��DQG�$OH[LV�6WDQOH\
3URIHVVRU��'U��-RKQ�+XSS

6SUHDG�NQRZOHGJH�DQG�LQIRUPDWLRQ�RQ�KRZ�WR�SURWHFW�WKH�LQIRU�
PDWLRQ�IRU�DW�ULVN�WHHQV�LQYROYHG�LQ�WKH�SURJUDP�DQG�WR�VSUHDG�
DZDUHQHVV�RQ�KRZ�WR�SURWHFW�VHQVLWLYH�GLJLWDO�LQIRUPDWLRQ

'$9,'621�/281*(�7$%/(��
7KH�5RVHV·�RI�*XLQHD
%\�(OL]D�:ULJKW
3URIHVVRU��'U��)DG\�0DQVRXU

,QHTXDOLW\�IRU�ZRPHQ�LQ�WKH�FRXQWU\�RI�*XLQHD

'$9,'621�/281*(�7$%/(���
1RW�RQH�PRUH
%\�3HWHU�.HUHV
3URIHVVRU��'U��/\GLD�5D\

*XQ�YLROHQFH

'$9,'621�/281*(�7$%/(���
:H�6ROYH�,W
%\�(OL]DEHWK�)ORZHUV��0D[�(LQLJ��$OH[DQGHU�)RUGH��
-HVVLFD�3KHOSV��%UDQGRQ�:XHQDOO
3URIHVVRU��'U��)DG\�0DQVRXU

RI�GHFUHDVLQJ�SRYHUW\��H[SDQGLQJ�GHPRFUDF\��LPSURYH�
JRYHUQDQFH��DQG�DFKLHYH�D�KLJKHU�DQG�VWHDG\�HFRQRPLF�
JURZWK�

'$9,'621�/281*(�7$%/(���
6RFLDOO\�$Q[LRXV"
%\�(OLMDK�1HXQGRUIHU
3URIHVVRU��'U��6WHSKDQLH�GD�6LOYD

+RZ�WR�PLWLJDWH�ERWK�WKH�FDXVHV�DQG�HIIHFWV�RI�VRFLDO�DQ[LHW\�LQ�
FROOHJH�VWXGHQWV�

:H�6ROYH�,W
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:H�6ROYH�,W
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'$9,'621�/281*(�7$%/(���
7KH�1DWLRQ�RI�)HVWLYDOV�
%\�-RVO\Q�(OOLV��=R\D�-RKQVRQ��DQG�%U\QGRQ�&ODUNH
3URIHVVRU��'U��)DG\�0DQVRXU

7KH�HFRQRPLF�DGYDQFHPHQWV�LQ�WKH�
(WKLRSLDQ�HFRQRP\�IURP�����������

'$9,'621�/281*(�7$%/(���
$�'LJLWDO�6KLHOG�
%\�$OOHQ�7\OHU��P\�QDPH���&KORH�6PLWK��$OH[LV�6WDQOH\
3URIHVVRU��'U��-RKQ�+XSS

([SORLWDWLRQ�RI�WKH�RQOLQH�LQIRUPDWLRQ�RI�DW�ULVN�
WHHQDJHUV�

'$9,'621�/281*(�7$%/(���
'HYHORSLQJ�DQ�LQWHOOLJHQW�WRRO�WR�DVVLVW�ZLWK�FUHDWLQJ�D�
&\EHUVHFXULW\�FXUULFXOXP
%\�$KPHG�0RVWDID
3URIHVVRU��'U��5DQLD�+RGKRG

7KH�UHDO�ZRUOG�SUREOHP�LV�WKH�ODFN�RI�&\EHUVHFXULW\�
H[SHUWV�ZKR�FDQ�GHVLJQ�&\EHUVHFXULW\�FRXUVHV�IRU�VFKRROV�DQG�
FROOHJHV��7KH�SURMHFW��DLPV�WR�GHYHORS�DQ�LQWHOOLJHQW�WRRO�WKDW�FDQ�
DVVLVW�QRYLFH�&\EHUVHFXULW\�LQVWUXFWRUV�FUHDWH�VRXQG�F\EHUVHFXLW\�
FXUULFXOD�DQG�WUDLQLQJ�SURJUDPV��7KH�WRRO�DOORZV�WKH�LQVWUXFWRU�WR�
EXLOG�D�&\EHUVHFLUW\�FRXUVH�FRPSOLDQW�ZLWK�WKH�1,&(�)UDPHZRUN��
7KH�WRRO�JXLGHV�WKH�LQVWUXFWRU�ZKLOH�EXLOGLQJ�WKH�FRXUVH�DQG�SUR�
YLGH�IHHGEDFN�RQ�WKH�RYHUDOO�FRXUVH�GHVLJQ�

'$9,'621�/281*(�7$%/(���
5LVLQJ�IURP�&RUUXSWLRQ
%\�'UDNH�'DYLV�:LOOLDP�+DUSHU��-DFRE�'H&OXH��
(PPDQXHO�5HHYHV�5RQQLH�+LOO
3URIHVVRU��'U��)DG\�0DQVRXU

&RUUXSWLRQ�DQG�HFRQRPLF�GRZQIDOO�LQ�9HQH]XHOD�



'$9,'621�/281*(�7$%/(���
$6'�6HULRXV�*DPH
%\�'DQLHO�5RFNZHOO
3URIHVVRU��'U��5DQLD�+RGKRG

,QFUHDVLQJ�VRFLDO�VNLOOV�IRU�VWXGHQWV�ZLWK�$6'�DW�WKH�
FROOHJH�OHYHO�

'$9,'621�/281*(�7$%/(���
3XPS�XS�WKH�HFRQRP\
%\�-RKQ�,]LNHQ
3URIHVVRU��'U��)DG\�0DQVRXU

'HFUHDVLQJ�SRYHUW\�DQG�LPSURYH�HFRQRPLF�JURZWK�
LQ�$IULFDQ�&RXQWULHV�

'$9,'621�/281*(�7$%/(���
&KLFN�)LO�$���,V�,W�UHDOO\�([SUHVV�
%\�'HMD�'DOWRQ��'DLMD�6WDWHQ��'DFDUUL�*UDQW��
DQG�-RQDWKDQ�*XQQ
3URIHVVRU��'U��7HVD�/HRQFH

E\�TXLFNHU��

'$9,'621�/281*(�7$%/(���
&KLOH�4(3�3URMHFW
%\�:LOO�1RUULV�DQG�&DQHQQD�%XWOHU
3URIHVVRU��'U��)DG\�0DQVRXU

7KH�HFRQRPLF�LVVXHV�LQ�&KLOH�

'$9,'621�/281*(�7$%/(���
+HOSLQJ�:RPHQ��2QH�3HULRG�DW�D�7LPH
%\�-D]PLQ�5XVK��&KDVLW\�/XNH��9LYLDQ�'XQFDQ��
-RDQQH�<RXQJEORRG��&DQHOLXV�7XUQHU
3URIHVVRU��'U��1DWKDQ�&RPEHV

7KH�ODFN�RI�DFFHVV�WR�IHPLQLQH�K\JLHQH�SURGXFWV�IRU�KRPHOHVV�DQG�
SRRU�ZRPHQ�

:H�6ROYH�,W
3267(5�6(66,216



'$9,'621�/281*(�7$%/(���
+LWWLQJ�WKH�EULFN�ZDOO�RI�RSWLPLVP�ZLWK�WKH�
VOHGJHKDPPHU�RI�LPSRVVLELOLW\
%\�5REHUW�:ULJKW��-HVVLFD�0RRG\
3URIHVVRU��'U��6WHSKDQLH�'D�6LOYD

7R�XQGHUVWDQG�KRZ�WR�EHWWHU�VSHQG�PHQWDO�UHVRXUFHV�ZKHQ�D�WDVN�
LV�LPSRVVLEOH��DQG�KRZ�WR�EHWWHU�WDNH�RQ�DOWHUQDWLYHV�WKURXJK�GLVHQ�
JDJLQJ�IURP�WKH�
LPSRVVLEOH�

'$9,'621�/281*(�7$%/(���
5HYLVLWLQJ�WKH�$VFHQW�RI�0DQ��DQ�([SOLFLW�%LDV�0HDVXUH
%\�5REHUW�:ULJKW��$OH[DQGULD�9DOHQWLQL��-DPHV�+LFNV
3URIHVVRU��'U��'LDQD�5LVHU

7R�EHWWHU�DGGUHVV�UDFLVP�E\�XQGHUVWDQGLQJ�ZKDW�W\SHV�
RI�DXWKRULWDULDQ�DQG�GRPLQDQFH�RULHQWHG�WUDLWV�DUH�
FRQWULEXWRUV�WR�UDFLVW�DWWLWXGHV�

'$9,'621�/281*(�7$%/(���
&KDQJH�$JHQWV�$FWLYDWHG
%\�0HKN\D�:LOFR[��7KHRUL�+HQU\��,VDEHOOD�/HEODQF��
DQG�5\DQ�6PLWK
3URIHVVRU��'U��)DG\�0DQVRXU

�
PDQG�DUH�XQDEOH�WR�ZRUN�WKHUH�VLQFH�WKH�
JRYHUQPHQW�FRQWUROV�DOO�WKH�SURSHUW\�DQG�VHWV�WKH�SULFHV�

:H�6ROYH�,W
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/HDG�3UHVHQWHU��9HURQLFD�5H\QROGV
&R�3UHVHQWHUV��-RVOLQ�%XFNQHU��0RGXSH�%DQMRK�
DQG�'LRQ\VLD�5RVV
0HQWRU��'U��&KHU\O�6PLWK
6FKRRO�RI�1XUVLQJ
3RVLWLYH�$VSHFW�RI�%UHDVWIHHGLQJ�IRU��0RWKHU�	�1HZERUQ

$�UHYLHZ�RI�FXUUHQW�OLWHUDWXUH�VKRZV�WKDW�EUHDVWPLON�LV�DQ�HVVHQWLDO�

7KH�HDUO\�LQLWLDWLRQ�RI�EUHDVWPLON�WR�DQ�LQIDQW�UHGXFHV�UHFXUUHQFH�RI�
LQIHFWLRQV�DQG�LPSURYHV�SDWLHQW�RXWFRPHV�

/HDG�3UHVHQWHU��+XQWHU�%RZOLQJ
&R�3UHVHQWHUV��0RUJDQ�%DUWRQ��6XPHU�&XOEHUVRQ��
7RUL�+RRG��DQG�0DU\�3RROH
'U��&KHU\O�6PLWK
6FKRRO�RI�1XUVLQJ
$YRFDWLRQ�IRU�(DUO\�3RVW�&DHVDUHDQ�.DQJDURR�&DUH

(DUO\�LQLWLDWLRQ�RI�VNLQ�WR�VNLQ�FRQWDFW���WHUPHG��´NDQJDURR�FDUHµ�

SDUWLHV��$OWKRXJK�QRW�WKH�VWDQGDUG�SURFHGXUH�\HW��HYLGHQFH�KDV�
EHHQ�XQFRYHUHG�WR�VXSSRUW�WKLV�SUDFWLFH�IROORZLQJ�FDHVDUHDQ�
ELUWKV�

/HDG�3UHVHQWHU��7\OHU�6KHIIHO
&R�3UHVHQWHUV��0F.HQ]LH�)DJLROL��.DUHQ�1RUWRQ��'RURWKHH�&URVV�
$QJHO�:KLWOH\��DQG�'DQLHOD�0DUWLQH]�5RGULJXH]
0HQWRUV��'U��&KHU\O�6PLWK�DQG�'U��*DLO�-RQHV
6FKRRO�RI�1XUVLQJ

6HQLRU�VWXGHQWV�LQ�WKH�&ROXPEXV�6WDWH�8QLYHUVLW\�6FKRRO�RI�1XUVLQJ�
SUHVHQWLQJ�DQ�(YLGHQFH�%DVHG�3UDFWLFH�SURMHFW�RQ�ZKDW�DOO�ZRPHQ�
FDQ�GXH�WR�GHFUHDVH�WKHLU�ULVN�RI�JRLQJ�LQWR�SUHWHUP�ODERU��ZKLFK�LV�

/HDG�3UHVHQWHU��&DVVLG\�3DUWDLQ
&R�3UHVHQWHUV��'HY\Q�6L]HPRUH��&DVH\�0DUVKDOO�
0LFKDHO�6WRQH��0LQG\�:LOOLDPV��DQG�*DLO�3HFN�
0HQWRU��'U��&KHU\O�6PLWK
6FKRRO�RI�1XUVLQJ
0HGLFDO�&HQWHU�+RVSLWDO
0DQDJHPHQW�RI�3UHJQDQF\�%H\RQG�)XOO�7HUP

$�UHYLHZ�RI�OLWHUDWXUH�ZDV�FRQGXFWHG�DQG�IRXQG�WKDW�HOHFWLYH�
LQGXFWLRQ�EHIRUH����ZHHNV�KHOSV�SUHYHQW�SRVW�WHUP�SUHJQDQF\�
FRPSOLFDWLRQV��

'$9,'621����
3$1(/�6(66,21���
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/HDG�3UHVHQWHU��0HJDQ�+DUULV
&R�3UHVHQWHUV��&KULVWLQ�6ORFXPE��.D\OD�0F1DLU��
1DGLQH�%RDN\H��DQG�6RR�.\RXQJ�.LP
0HQWRU��'U��*DLO�-RQHV
6FKRRO�RI�1XUVLQJ
6DYLQJ�/LYHV�E\�3UHYHQWLQJ�0HGLFDWLRQ�(UURUV

GXULQJ�DGPLQLVWUDWLRQ�RI�PHGLFDWLRQV�ERWK�DW�KRPH�DQG�LQ�KRVSL�
WDOV��*LYLQJ�H[DPSOHV�RI�EHWWHU�SDWLHQW�WHDFKLQJ�DQG�PHGLFDWLRQ�
UHFRQFLOLDWLRQ���

/HDG�3UHVHQWHU��7LD�0RQWRWR
&R�3UHVHQWHUV��1RUHHQ�*RUGRQ��&KHOVHD�)HOL[�
DQG�6DVKD�+HUQDQGH]
0HQWRU��'U��&KHU\O�6PLWK
6FKRRO�RI�1XUVLQJ
7KH�8VH�RI�&RPSOHPHQWDU\�DQG�$OWHUQDWLYH�0HGLFLQH�
�&$0��WR�0DQDJH�&KHPRWKHUDS\�6LGH�(IIHFWV

7KH�HIIHFW�RI�FRPSOHPHQWDU\�DQG�DOWHUQDWLYH�PHGLFLQH�RQ�FKH�
PRWKHUDS\�LQGXFHG�VLGH�HIIHFWV�LQ�RQFRORJ\�SDWLHQWV�

/HDG�3UHVHQWHU��5REHUW�6KUHYH
&R�3UHVHQWHU��&KULVWRSKHU�0XUSK\��1LNNL�.HQ\RQ��
%HWKDQ\�'HJROODGR��DQG�(PLO\�&KULVWHLQ
0HQWRU��'U��&KHU\O�6PLWK
6FKRRO�RI�1XUVLQJ
7KH�(IIHFWLYHQHVV�DQG�5LVNV�RI�+39�9DFFLQDWLRQ

&RPSLODWLRQ�RI�FXUUHQW�OLWHUDWXUH�ZDV�UHYLHZHG�WR�LGHQWLI\�HYL�

KXPDQ�SDSLOORPDYLUXV�YDFFLQH�DQG�ULVNV�RI�QRW�YDFFLQDWLQJ�

3$1(/�6(66,216
'$9,'621����

3$1(/�6(66,21���
�����������



/HDG�3UHVHQWHU��.D\OD�7HZ
&R�3UHVHQWHUV��(QJOLVK�*XWKULH��$DUHQ�$XW��
.LQVH\�6WRYDOO��DQG�/DQH\�:LOVRQ
0HQWRU��'U��&KHU\O�6PLWK
6FKRRO�RI�1XUVLQJ
5HGXFLQJ�6HQWLQHO�(YHQWV�LQ�6XUJLFDO�3DWLHQWV

$�VHQWLQHO�HYHQW�LV�DQ�DGYHUVH�HYHQW�WKDW�RFFXUV�LQ�DQ�RSHUDWLYH�
VHWWLQJ�WKDW�LV�DYRLGDEOH�LI�DSSURSULDWH�SUHYHQWDEOH�PHDVXUHV�DUH�
WDNHQ��(YLGHQFH�VKRZV�WKDW�IROORZLQJ�D�SUH�VXUJLFDO�FKHFNOLVW�KDV�

�
SOLFDWLRQV�UHODWHG�WR�DGYHUVH�HYHQWV�LQ�VXUJLFDO�SDWLHQWV�

/HDG�3UHVHQWHU���$GGLVRQ�)UDVFK
&R�3UHVHQWHUV��7ULVKLQD�/HZLV��2OLYLD�+HQGHUVRQ��
0LQG\�+LJKWRZHU��7UDF\�0H\HU��5XWK�6WHZDUW
0HQWRU��'U��*DLO�-RQHV
6FKRRO�RI�1XUVLQJ
'HFUHDVLQJ�6XLFLGH�LQ�$GROHVFHQFH�LQ�D�6FKRRO�6HWWLQJ

6WDWLVWLFV�VKRZ�WKDW�RQH�RXW�RI�VL[�KLJK�VFKRRO�VWXGHQWV�FRQVLGHU�
VXLFLGH�ZKLOH�RQH�RXW�RI�WKLUWHHQ�DGROHVFHQWV�KDYH�DWWHPSWHG�

LGHQWLI\LQJ�DQG�GHFUHDVLQJ�WKH�ULVN�IRU�VXLFLGH�LQ�DGROHVFHQWV��1XUV�
HV�FDQ�EULQJ�DZDUHQHVV�UHJDUGLQJ�VXLFLGH�LQ�D�VFKRRO�VHWWLQJ�

/HDG�3UHVHQWHU��$OH[\V�/DZUHQFH
&R�3UHVHQWHUV��$PEHU�-RKQVRQ��$ULFD�5RELQVRQ��0RKLQL�3DWHO��
6WDULD�4XDUVKLH��DQG�0DU\�%DQNROH�
0HQWRUV��'U��*DLO�-RQHV�DQG�'U��&KHU\O�6PLWK�
6FKRRO�RI�1XUVLQJ
9LROHQFH�$JDLQVW�(PHUJHQF\�'HSDUWPHQW�
1XUVHV�LQ�WKH�:RUNSODFH�

:RUNSODFH�YLROHQFH�LV�SUHYDOHQW�LQ�PDQ\�DUHDV�RI�KHDOWKFDUH��

RI�ZRUNSODFH�YLROHQFH�GHFUHDVHV�SURGXFWLYLW\��LQFUHDVHV�VWUHVV��
DQG�GHFUHDVHV�ORQJHYLW\�RI�QXUVHV�ZKR�ZRUN�LQ�WKH�GHSDUWPHQW��
5HVHDUFK�VKRZV�WKDW�HDUO\�LQWHUYHQWLRQ�DJDLQVW�YLROHQFH�LV�NH\�WR�
SURYLGLQJ�D�VDIH�ZRUNLQJ�HQYLURQPHQW�
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/HDG�3UHVHQWHU��0DGLVRQ�6DXOV
&R�3UHVHQWHUV��$EE\�%ODLU��6KHOE\�5ROOLQJ��
%ULWWDQ\�6SLHULQJ��&DUROLQH�:HHG��DQG�-DQDL�<HOYHUWRQ
0HQWRU��'U��&KHU\O�6PLWK
6FKRRO�RI�1XUVLQJ
2SLRLG�$EXVH�

2SLRLG�DGGLFWLRQ�KDV�FDXVHG�DQ�HSLGHPLF�DFURVV�RXU�FRXQWU\��
QHJDWLYHO\�LPSDFWLQJ�FRPPXQLWLHV��KHDOWKFDUH�V\VWHPV��DQG�
HFRQRPLHV�DURXQG�WKH�ZRUOG��5HJLVWHUHG�QXUVHV�FDQ�SOD\�D�UROH�LQ�

SURYLGLQJ�HGXFDWLRQ�WR�SDWLHQWV�WKDW�DUH�SUHVFULEHG�RSLRLGV��

/HDG�3UHVHQWHU��&KDUOHV�%UDQG
&R�3UHVHQWHUV��0HOLVVD�$FWRQ��*UHJRU\�&DUOLVOH��
-DPHV�&RQOH\��DQG�:LOOLDP�:RRGZDUG
0HQWRU��'U��&KHU\O�6PLWK
6FKRRO�RI�1XUVLQJ
/RQJ�7HUP�2SLDWH�$GGLFWLRQ�7UHDWPHQW

:KHQ�WUHDWLQJ�RSLRLG�DGGLFWLRQ�%XSUHQRUSKLQH�LV�PRUH�HIIHFWLYH��
UHGXFHV�ULVN�IRU�RYHUGRVH��DQG�LV�PRUH�FRVW�HIIHFWLYH�WKDQ�0HWKD�
GRQH��3DWLHQWV�WKDW�WDNH�%XSUHQRUSKLQH�UDWKHU�WKDQ�0HWKDGRQH�
DUH�PRUH�OLNHO\�WR�VWRS�LOOLFLW�GUXJ�XVH��

/HDG�3UHVHQWHUV��0HOLVVD�:HOOV
&R�3UHVHQWHUV��.DWKHULQH�$OLWR��-HVVLFD�%XUQV��
4XLQWHQ�5RJHUV� /DQH\�3DWWHUVRQ��DQG�=DFK�5RYLQJ
0HQWRUV��'U��&KHU\O�6PLWK�DQG�'U��*DLO�-RQHV
6FKRRO�RI�1XUVLQJ
&KDQJLQJ�WKH�2XWFRPH�RI�2SLRLG�2YHUGRVH

1DUFDQ��VWDWLVWLFV�VXSSRUWLQJ�LWV�VXFFHVV�UDWHV�DQG�D�YLVXDO�SUHVHQWD�
WLRQ�RQ�KRZ�WR�XVH�WKH�GUXJ�LQ�DQ�HPHUJHQF\�VLWXDWLRQ��

'$9,'621����
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/HDG�3UHVHQWHU��&KULVWRSKHU�/RFNKDUW
&R�3UHVHQWHUV��-DFRE�:RUWKLQJWRQ�DQG�5HEHFFD�*UHHQ
0HQWRU��'U��-LDQKXD�<DQJ
&RPSXWHU�6FLHQFH
7KH�6WXG\�RI�&KDUDFWHU�'LVWULEXWLRQ�LQ�DQ�
(QFU\SWHG�7&3�6HVVLRQ

7KH�SXUSRVH�RI�WKH�SURMHFW�LV�WR�DGYDQFH�WKXPESULQW�
GHYHORSPHQW�E\�VWXG\LQJ�WKH�IUHTXHQF\�DQG�
GLVWULEXWLRQ�RI�FKDUDFWHUV�LQ�HQFU\SWHG�66+�VHVVLRQV�
WR�GHWHUPLQH�LI�DQ\�UHODWLRQ�FDQ�EH�PDGH�EHWZHHQ�
SODLQWH[W�DQG�HQFU\SWHG�FKDUDFWHUV�

/HDG�3UHVHQWHU��(GXDUGR�0HGLQD
&R�3UHVHQWHUV��%HQMDPLQ�6XOOLYDQ�DQG�8O\VVHV�+ROPDQ
0HQWRU��'U��-LDQKXD�<DQJ
&RPSXWHU�6FLHQFH
8VLQJ�7LPH�7KXPESULQW�WR�GHWHFW�VWHSSLQJ�VWRQH�
LQWUXVLRQ

7KLV�SURMHFW�FRQWDLQV�UHVHDUFK�LQWR�WKH�XVH�RI�WLPH�
WKXPESULQWV�WR�GHWHFW�LQWUXGHUV�WKDW�DUH�XVLQJ�FRPSXWHU�KRVWV�DV�
VWHSSLQJ�VWRQHV�WR�DWWDFN�RQOLQH�YLFWLPV�ZKLOH�
DYRLGLQJ�GHWHFWLRQ�

/HDG�3UHVHQWHU��'XDQH�+DZNLQV
&R�3UHVHQWHU��.KDOLO�+DUULV�DQG�-HVVLFD�%XWHQKRI
0HQWRU��'U��-LDQKXD�<DQJ
&RPSXWHU�6FLHQFH
,QWUXVLRQ�'HWHFWLRQ�8VLQJ�6\VWHP�&DOOV

,QWUXVLRQ�GHWHFWLRQ�V\VWHPV�DUH�XVHG�WR�GHWHFW�QRUPDO�DQG�DEQRU�

DQG�XVHG�WR�GHWHUPLQH�LI�DQ�LQWUXVLRQ�RI�WKH�V\VWHP�KDV�WDNHQ�
SODFH��7KLV�SURMHFW�LQYHVWLJDWHV�WKH�LQWUXVLRQ�GHWHFWLRQ�V\VWHP�E\�
REVHUYLQJ�WKH�VHTXHQFH�RI�V\VWHP�FDOOV�DQG�ORRNLQJ�IRU�DQ\�DQRP�
DORXV�EHKDYLRU���

'$9,'621����
3$1(/�6(66,21���

�����������



/HDG�3UHVHQWHU��-RKQ�6SHQFHU
0HQWRU��'U��/DXUHQ�.LQJ
%LRORJ\
$VVRFLDWLRQ�RI�6RXWKHDVWHUQ�%LRORJLVWV�&RQIHUHQFH
7KH�(IIHFWV�RI�$QWLPLFURELDO�3HSWLGHV�:$0���DQG�//����RQ�
0XOWLGUXJ�5HVLVWDQW�$FLQHWREDFWHU�EDXPDQQLL

$FLQHWREDFWHU�EDXPDQQLL��D�PXOWLGUXJ�UHVLVWDQW�EDFWHULD�UHVSRQVL�
EOH�IRU�D�QXPEHU�RI�KRVSLWDO�DFTXLUHG�LQIHFWLRQV��KDV�EHFRPH�DQ�
LQFUHDVLQJ�FRQFHUQ�WR�FOLQLFLDQV�GXH�WR�WKH�OLPLWHG�QXPEHU�RI�WKHU�
DSHXWLF�RSWLRQV�WR�WUHDW�LW��7KH�JRDO�RI�WKLV�SURMHFW�ZDV�WR�HOXFLGDWH�
WKH�HIIHFWV�RI�DQWLPLFURELDO�SHSWLGHV�:$0���DQG�//����RQ�VWUDLQV�RI�
$��EDXPPDQLL��

/HDG�3UHVHQWHU��$EE\�*UDFH�0RRUH
&R�3UHVHQWHUV��$VKOH\�0XUSK\��-DOHHVD�'H-HVXV
DQG�-DFN�+RYH\
0HQWRU��'U��-XOLH�%DOOHQJHU�DQG�'U��'DQLHO�+ROW
%LRORJ\

9LQH��RI�$QGURV�,VODQG��%DKDPDV

,Q�WKLV�H[SHULPHQW��WKH�GLVWULEXWLRQ��KRVW�SUHIHUHQFH��DQG�OLJKW�

DQG�DQDO\]HG�LQ�$QGURV�,VODQG�RI�WKH�%DKDPDV��

/HDG�3UHVHQWHU��*DEULHO�%HOOR
0HQWRU��'U��<HVHP�.XUW�3HNHU
&RPSXWHU�6FLHQFH
$�%OXHWRRWK�/(�6HFXULW\�,QYHVWLJDWLRQ

,Q�WKLV�SURMHFW��ZH�DQDO\]H�WKH�DUFKLWHFWXUH�DQG�VHFXULW\�IHDWXUHV�
DYDLODEOH�WR�%OXHWRRWK�/(�GHYHORSHUV�DQG�REVHUYH�WKH�QHWZRUN�

3$1(/�6(66,216
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/HDG�3UHVHQWHU��1DWDVKD�-HQNLQV
&R�3UHVHQWHU��'U��-HQQLIHU�1HZEUH\
0HQWRU��'U��.DWKOHHQ�+XJKHV
%LRORJ\

ELRGLYHUVLW\�DQG�HFRORJ\��%ULDQ�+HOPV�HW��DO���������
�

SUHVVXUH��5H\QROGV�DQG�6RXW\�*URVVHW��������

/HDG�3UHVHQWHU��)UDQFHV�:RROIRON
0HQWRUV��'U��0LFKDHO�1HZEUH\�DQG�'U��+XJR�0DUWLQ�$EDG
%LRORJ\

$VVRFLDWLRQ�RI�6RXWKHDVWHUQ�%LRORJLVWV�$QQXDO�0HHWLQJ
&RPSDULVRQ�RI�DJH�UHJLVWHULQJ�VWUXFWXUHV�LQ�FRHODFDQWKV

'HVSLWH�OLWWOH�UHVHDUFK�GRQH�RQ�WKH�FULWLFDOO\�HQGDQJHUHG�VSHFLHV��
DJH�DQG�JURZWK�RI�FRHODFDQWKV�KDV�EHHQ�D�
ORQJ�WRSLF�RI�GHEDWH�IRU�DFFXUDWH�DJH�DVVLJQPHQWV�RI�
LQGLYLGXDOV��,Q�WKLV�SUHVHQWDWLRQ��ZH�SURYLGH�D�QHZ�
LQWHUSUHWDWLRQ�RI�DJH�UHJLVWHULQJ�VWUXFWXUHV�

/HDG�3UHVHQWHU��=L-LH�/LQ
0HQWRUV��'U��.HUUL�7D\ORU��'U��-RQDWKDQ�0H\HUV��DQG�
'U��0RQLFD�)UD]LHU
&KHPLVWU\

6\QWKHVLV��FKDUDFWHUL]DWLRQ��DQG�ELRORJLFDO�DFWLYLWLHV�RI�
1�1·�ELV�VXEVWLWXWHG�������WULD]ROLXP�VDOWV�ZLWK�YDULRXV�
VXEVWLWXHQWV

V\QWKHVL]HG��FKDUDFWHUL]HG��DQG�WHVWHG�IRU�ELRORJLFDO�
DFWLYLWLHV�VXFK�DV�VROXELOLW\�DQG�DQWL�SUROLIHUDWLYH�DFWLYLWLHV�DJDLQVW�
VHOHFW�OLQHV�RI�KXPDQ�FDQFHU�FHOO�OLQHV��

'$9,'621����
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/HDG�3UHVHQWHU��%DR�'R
&R�3UHVHQWHU��&KULVWRSKHU�6LQNXOH
0HQWRU��'U��&DUORV�$OPDGD
0DWKHPDWLFV�	�3KLORVRSK\
6SHFWUDO�7KHRU\�RI�2UGLQDU\�'LIIHUHQWLDO�2SHUDWRUV

7KLV�SURMHFW�LV�DLPHG�WR�VWXG\�VSHFWUDO�WKHRU\�RI�
RUGLQDU\�GLIIHUHQWLDO�RSHUDWRUV�DQG�WKH�UHODWLRQVKLS�
EHWZHHQ�WKH�PHWKRG�RI�H[SDQVLRQ�LQ�HLJHQ�IXQFWLRQV�DQG�WKH�

RUGLQDU\�GLIIHUHQWLDO�HTXDWLRQV�ZLWK�ERXQGDU\�FRQGLWLRQV�

/HDG�3UHVHQWHU��%REELH�%DQQHUPDQ
0HQWRUV��'U��5RELQ�/��6QLSHV�DQG�'U��3KLOOLS�&��%U\DQW
0DQDJHPHQW
*HRUJLD�&ROOHJLDWH�+RQRUV�&RXQFLO�$QQXDO�
&RQIHUHQFH�LQ�0DFRQ��*HRUJLD
&URVV�*HQHUDWLRQDO�(IIHFWV�RI�:RUNSODFH�6SLULWXDOLW\�RQ�-RE�DQG�
/LIH�6DWLVIDFWLRQ

7KLV�UHVHDUFK�WHVWHG�WKH�K\SRWKHVLV�WKDW�WKH�SRVLWLYH�HIIHFWV�RI�
ZRUNSODFH�VSLULWXDOLW\�RQ�ERWK�MRE�DQG�OLIH�
VDWLVIDFWLRQ�DUH�H[SHULHQFHG�GLIIHUHQWO\�DPRQJ�
0LOOHQQLDOV�DV�FRPSDUHG�WR�ROGHU�JHQHUDWLRQV��,Q�D�VXUYH\�RI�����
SDUWLFLSDQWV��ZH�IRXQG�WKDW�WKH�LPSDFW�RI�ZRUNSODFH�VSLULWXDOLW\�
LV�VWURQJHU�IRU�0LOOHQQLDOV�RQ�DW�OHDVW�RQH�IDFHW�RI�MRE�VDWLVIDFWLRQ�
FRPSDUHG�WR�ROGHU�JHQHUDWLRQV�

/HDG�3UHVHQWHU��/RUDQ�6KDYHU
0HQWRU��3URIHVVRU�+LOODU\�)OHHQRU
&RPSXWHU�6FLHQFH
$&0�0LG�6RXWKHDVW
&RQFHSW1HW�([WHQGHU�	�([SORUHU��
$�%HWWHU�:D\�2I�,QWHUDFWLQJ�:LWK�&RQFHSW1HW

&RQFHSW1HW�LV�D�VHPDQWLF�QHWZRUN�WKDW�FDQ�EH�XVHIXO�IRU�QDWXUDO�
ODQJXDJH�SURFHVVLQJ��,WV�XVH��KRZHYHU��FDQ�EH�LPSHGHG�E\�
XQZLHOG\��SRRUO\�GRFXPHQWHG�$3,��7KLV�SURMHFW�VHUYHV�DV�DQ�
LQWHUIDFH�ZLWK�&RQFHSW1HW��WR�DOORZ�HDVLHU��TXLFNHU�XWLOL]DWLRQ�RI�
&RQFHSW1HW�
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&URVVLQJ�&XOWXUHV�	�&DUHHUV��
7KH�8QLWHG�.LQJGRP�	�8QLWHG�6WDWHV

0HQWRU��'U��&LQG\�7LFNQRU
+RQRUV�&ROOHJH

7KLV�IDFXOW\�RUJDQL]HG�SDQHO�ZLOO�FRQVLVW�RI�VWXGHQWV�ZKR�H[�
SORUHG�FXOWXUDO�GLIIHUHQFHV�EHWZHHQ�WKH�8QLWHG�
.LQJGRP�DQG�WKH�8QLWHG�6WDWHV�E\�DVNLQJ�D�UHVHDUFK�TXHV�

SDQHOLVWV�ZLOO�SURYLGH�D�EULHI�UHYLHZ�RI�UHODWHG�
�

DOLWLHV�DQG�GLIIHUHQFHV�RI�WKH�WZR�FXOWXUHV�WKDW�ZDV�LQIRUPHG�
E\�LQWHUYLHZLQJ�LQGLYLGXDOV�IURP�ERWK�FRXQWULHV�DQG�YLVLWLQJ�
NH\�VLWHV�LQ�WKH�8QLWHG�.LQJGRP�����

3UHVHQWHUV�LQFOXGH�

3KDUPDF\��6LPLODULWLHV�DQG�'LIIHUHQFHV�%HWZHHQ�WKH�8QLWHG�
6WDWHV�DQG�(QJODQG
E\�7HKJDQ�$QJXLOP

7KLV�H[SORUDWLRQ�RI�SKDUPDF\�SUDFWLFH�UHYHDOV�GLIIHUHQFHV�
LQ�HGXFDWLRQ��SUDFWLFH�DQG�WHUPLQRORJ\�OHDUQHG�WKURXJK�
EDFNJURXQG�UHVHDUFK�DQG�LQWHUYLHZV�ZLWK�SKDUPDFLVWV�DQG�
WKHLU�FOLHQWV�
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7KH�5ROH�RI�(QWUHSUHQHXUVKLS
E\�0DGHOLQH�*RRGIHOORZ

$Q�H[DPLQDWLRQ�RI�HQWUHSUHQHXUVKLS�RI�0D[ZHOO�.RKO�DQG�
+DUU\�6HOIULGJH�LV�FRXSOHG�ZLWK�LQWHUYLHZV�RI�D�ORFDO�HQWUH�
SUHQHXU��0DN�6RQ��DQG�D�VLWH�YLVLW�RI�WKH�IDPRXV�GHSDUWPHQW�
VWRUH�6HOIULGJHV�	�&RPSDQ\��

&RPSDULQJ�WKH�(WKLFV�RI�$QLPDO�7HVWLQJ�
E\�.LPEHUO\�0D\

7KH�HWKLFV�DQG�SROLFLHV�RQ�DQLPDO�WHVWLQJ�YDU\�EHWZHHQ�WKH�
8QLWHG�.LQJGRP�DQG�WKH�8QLWHG�6WDWHV��IURP�WKH�WUHDWPHQW�
RI�ODERUDWRU\�DQLPDOV�WR�WKH�EUHHGLQJ�RI�JHQHWLFDOO\�DOWHUHG�
DQLPDOV��7KH�GLIIHUHQFHV�DUH�H[SORUHG�DORQJ�ZLWK�WKH�SHU�
FHSWLRQV�RI�$PHULFDQ�DQG�(QJOLVK�VWXGHQWV�RQ�WKH�HWKLFDO�
WUHDWPHQW�RI�DQLPDOV��

7KH�&XOWXUH�,PSDFW�RI�+DUU\�3RWWHU�
E\�&DPLOOH�$WNLQV

7KLV�SUHVHQWDWLRQ�H[DPLQHV�WKH�FXOWXUDO�LPSDFW�RI�WKH�+DUU\�

7KH�'HYHORSPHQW�RI�+DUURGV�'HSDUWPHQW�6WRUH�
E\�$QJHO�*UD\

$�ORRN�LQWR�WKH�KLVWRU\�RI�+DUURGV�DQG�WKH�HQWUHSUHQHXUVKLS�RI�
&KDUOHV�+HQU\�+DUURG�MX[WDSRVHG�ZLWK�H[SHUWLVH�IURP�D�7XUQHU�
&ROOHJH�RI�%XVLQHVV�SURIHVVRU�JLYH�XV�D�ORRN�DW�HQWUHSUHQHXU�
VKLS�LQ�(QJODQG�DQG�$PHULFD��
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/HDG�3UHVHQWHU��=DFKDU\�/DPE�DQG�/DXUHQ�0LOH\
&R�3UHVHQWHUV��-XVWLQ�%ULOH\
0HQWRU��3URIHVVRU�&DUH\�6FRWW�:LONHUVRQ
(QJOLVK
$�:RUOG�:LWKRXW�$UW

FRQVHTXHQFHV�IRU�D�ZRUOG�LQ�ZKLFK�DUW�LV�QRW�YDOXHG�DQG�
FHOHEUDWHG�

/HDG�3UHVHQWHU��&DQGLFH�7DWH
0HQWRUV��'U��5DMHHY�'DENH�DQG�'U��&LQG\�7LFNQRU
&KHPLVWU\

%DUU\�*ROGZDWHU�+RQRUDEOH�0HQWLRQ
7KUHH�'LPHQVLRQDOO\�3ULQWHG�0RGHOV�IRU�%OLQG�DQG�
9LVXDOO\�,PSDLUHG�&KHPLVWU\�6WXGHQWV�

8VLQJ�7LQNHUFDG��D�EURZVHU�EDVHG��'�GHVLJQ�DQG�
PRGHOLQJ�WRRO���'�SULQWHG�PRGHOV�ZHUH�GHYHORSHG�IRU�EOLQG�RU�
YLVXDOO\�LPSDLUHG�VWXGHQWV�WR�XVH�DV�OHDUQLQJ�WRROV�LQ�WKHLU�
LQWURGXFWRU\�FKHPLVWU\�FRXUVHV��:H�ZHUH�DEOH�WR�JDLQ�LQVLJKW�LQWR�
WKH�XVH�RI�WKUHH�GLPHQVLRQDO�WDFWLOH�WHDFKLQJ�WRROV�LQ�D�QRQ�VLJKWHG�
FODVVURRP

/HDG�3UHVHQWHU��$EE\�*LEERQV
'U��6DUDK�%RZPDQ
+LVWRU\�	�*HRJUDSK\
7KH�5ROH�RI�3KRWRJUDSKLF�3RUWUDLWXUH�LQ�&XOWXUDO�'HPRQVWUDWLRQ��
0HPRU\�LQ�&ROXPEXV�)DPLOLHV�GXULQJ�WKH�/DWH�
1LQHWHHQWK�DQG�(DUO\�7ZHQWLHWK�&HQWXULHV

3KRWRJUDSKV�KDYH�SOD\HG�D�UROH�LQ�VRFLHW\�VLQFH�WKH�PLG�QLQH�
WHHQWK�FHQWXU\��7KLV�SURMHFW�H[SORUHV�WKH�ZD\V�LQ�ZKLFK�SRUWUDLWXUH�
XVH�VKLIWHG�EHWZHHQ��WKH�QLQHWHHQWK�DQG�HDUO\�WZHQWLHWK�FHQWXULHV��
PRYLQJ�IURP�REMHFWV�RI�FRQVSLFXRXV�FRQVXPSWLRQ�WR�WKRVH�RI�YHU�
QDFXODU�PHPRU\�
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/HDG�3UHVHQWHU��9LQKFHQW�9X
&R�3UHVHQWHUV��0XKDPPDG�.DVKLI�/RGKL�
DQG�%ULDQ�3RROH
0HQWRU��'U��-LDQKXD�<DQJ
&RPSXWHU�6FLHQFH
'HWHFWLQJ�6WHSSLQJ�VWRQH�,QWUXVLRQ�YLD�3DFNHW�0DWFKLQJ

0RVW�F\EHUDWWDFNV�WRGD\�LQYROYH�WKH�XVH�RI�
VWHSSLQJ�VWRQH�KRVWV��ZKLFK�DUH�FRPSURPLVHG�KRVWV�LQ�EHWZHHQ�
WKH�YLFWLP�DQG�WKH�DWWDFNHU��8VLQJ�SDFNHW�PDWFKLQJ��RQH�FDQ�GH�
WHUPLQH�WKH�OHQJWK�RI�D�
FRQQHFWLRQ�FKDLQ��%\�GHWHUPLQLQJ�WKH�OHQJWK��RQH�FDQ�GHWHUPLQH�
ZKHWKHU�WKH�FRQQHFWLRQ�LV�PDOLFLRXV�RU�QRW�

/HDG�3UHVHQWHU��/LVD�5R\
&R�3UHVHQWHU��%ULDQ�/RFNHUELH�DQG�-HUPDLQH�&OLIIRUG
0HQWRU��'U��-LDQKXD�<DQJ
&RPSXWHU�6FLHQFH
8VLQJ�3DFNHW�7KXPESULQW�WR�'HWHFW�6WHSSLQJ�6WRQH�,QWUXVLRQ

8VLQJ�VWHSSLQJ�VWRQHV�LV�D�ZLGHO\�XVHG�WHFKQLTXH�WKDW�KDFNHUV�XVH�
WR�KLGH�WKHLU�LGHQWLW\��7KH�KDFNHUV�GR�QRW�XVH�WKHLU�RZQ�FRPSXW�
HUV�IRU�PDOLQWHQW��EXW�IURP�DQ�LQWHUPHGLDU\�FRPSXWHUV�WKDW�KDYH�
EHHQ�FRPSURPLVHG�E\�WKH�DWWDFNHU��2QH�ZD\�WR�LGHQWLI\�D�VWHS�
SLQJ�VWRQH�LQWUXGHU�LV�XVLQJ�WKH�SDFNHW�FRQWHQW�WKXPESULQW�
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/HDG�3UHVHQWHU��$QGUHZ�/HVK
&R�3UHVHQWHU��%ULDQ�/RFNHUELH�DQG�.HQGULFN�*KROVWRQ
0HQWRUV��'U��-LDQKXD�<DQJ��'U��/L[LQ�:DQJ�DQG�
'U��$XUHOLD�6PLWK
&RPSXWHU�6FLHQFH
)LOWHULQJ�&DSWXUHG�3DFNHWV�WR�'HWHFW�6WHSSLQJ�
6WRQH�,QWUXVLRQ�
9HQWXUH�LQWR�WKH�VHOHFWLRQ�SURFHVV�RI�FDSWXUHG�SDFNHWV�WR�
DLG�LQ�VWHSSLQJ�VWRQH�LQWUXVLRQ�GHWHFWLRQ�DQG�WKH�LQWHUIDFH�
LPSOHPHQWLQJ�LW�DQG�D�EULHI�GHVFULSWLRQ�RI�:LQ3FDS�DQG�WKH�
&��ZUDSSHU��3FDS�1(7�

/HDG�3UHVHQWHU��.HQGULFN�*KROVWRQ
&R�3UHVHQWHUV��$QGUHZ�/HVK�DQG�%ULDQ�/RFNHUELH
0HQWRUV��'U��-LDQKXD�<DQJ��'U��/L[LQ�:DQJ�
DQG�'U��$XUHOLD�6PLWK
&RPSXWHU�6FLHQFH
0XOWLWKUHDGLQJ�WR�'HWHUPLQH�6WHSSLQJ�6WRQH�,QWUXVLRQ

�
ULW\��ZH�GHYHORSHG�DQ�LQWUXVLRQ�GHWHFWLRQ�V\VWHP�WR�PRQLWRU�
IRU�VWHSSLQJ�VWRQH�XVDJH��7KH�V\VWHP�DFWV�DV�D�OLVWHQHU�DW�
D�SRLQW�LQ�D�FKDLQ�RI�FRQQHFWLRQV�DQG�FROOHFWV�DOO�WKH�GDWD�
WUDYHOOLQJ�LQ�HLWKHU�GLUHFWLRQ��7KLV�SUHVHQWDWLRQ�ZLOO�FRYHU�WKH�
PXOWLWKUHDGLQJ�DVSHFW�RI�WKH�SURJUDP�

/HDG�3UHVHQWHU��%ULDQ�/RFNHUELH
&R�3UHVHQWHUV��$QGUHZ�/HVK�DQG�.HQGULFN�*KROVWRQ
0HQWRUV��'U��-LDQKXD�<DQJ��'U��/L[LQ�:DQJ��
DQG�'U��$XUHOLD�6PLWK
&RPSXWHU�6FLHQFH
*8,�DQG�(DVH�RI�8VH�IRU�6WHSSLQJ�6WRQH�,QWUXVLRQ�'HWHFWLRQ
7KH�JRDO�LV�WR�HDVLO\�GHPRQVWUDWH�WKH�SURFHVV�RI�
VWHSSLQJ�VWRQH�LQWUXVLRQ�GHWHFWLRQ���:H�IRXQG�LW�PRVW�
SHUWLQHQW�WR�GHVLJQ�D�XVHU�LQWHUIDFH�WKDW�ZDV�LQWXLWLYH��VLPSOH�

PLVPDQDJH���
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/HDG�3UHVHQWHU��$EE\�*LEERQV
0HQWRU��'U��5\DQ�/\QFK
+LVWRU\�	�*HRJUDSK\
6LOHQW�&LWLHV��6HQVDWLRQDOLVP�DQG�5HPRYHG�3RSXODWLRQV�
ZLWKLQ�)RXUWHHQWK�&HQWXU\�:HVWHUQ�&KULVWLDQ�DQG�0XVOLP�
7UDYHO�$FFRXQWV�RI�%DJKGDG�DQG�-HUXVDOHP
7KLV�UHVHDUFK�XVHV�IRXU�WUDYHO�WH[WV�WR�H[SORUH�WKH�FUHDWLRQ�RI�
´VLOHQW�FLWLHVµ�LQ�:HVWHUQ�&KULVWLDQ�DQG�0XVOLP�DFFRXQWV�RI�
%DJKGDG�DQG�-HUXVDOHP��7KH�VWXG\�DVVHUWV�WKDW�ERWK�FRQ�
IHVVLRQDO�LGHQWLWLHV�FRQWULEXWHG�WR�D�IRXUWHHQWK�FHQWXU\�SDU�
DGLJP�WKDW�RPLWWHG�GLVFXVVLRQV�RI�SRSXODWLRQV�WR�PDLQWDLQ�
FXOWXUDO�IDQWDVLHV�DVVRFLDWHG�ZLWK�WKH�(DVW�

/HDG�3UHVHQWHU��0DWWKLDV�6PLWK
0HQWRU��'U��5\DQ�/\QFK
+LVWRU\�	�*HRJUDSK\
65$&(�*UDQW��&ROXPEXV��*$
7KH�0\VWHU\�RI�WKH�5HG�7DSH��$�6WXG\�RI�1DQF\�'UHZ�LQ�)LOP�
DQG�7HOHYLVLRQ�����������

WKH�SRSXODU�1DQF\�'UHZ�ERRN�VHULHV��XWLOL]LQJ�XQSXEOLVKHG�
DUFKLYDO�UHFRUGV�DQG�FRQWHPSRUDU\�LQGXVWU\�SXEOLFDWLRQV�
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3UHVHQWHUV��-HVVLH�%DUNKRXVH��(PPD�%DXP��DQG�
$P\�&UDZIRUG�
0HQWRUV��'U��6DUDK�%RZPDQ�DQG�/DXUD�3DWH
+LVWRU\�'HSDUWPHQW�DQG�+RQRUV�&ROOHJH

-RKQ�$GDPV��7KH�)RUJRWWHQ�3UHVLGHQW�

7KLV�SUHVHQWDWLRQ�DGYRFDWHV�IRU�WKH�OHJDF\�RI�-RKQ�
$GDPV�WR�EH�PHPRULDOL]HG��'XULQJ�KLV�SUHVLGHQF\��
KH�IDFHG�FKDOOHQJHV�ERWK�DW�KRPH�ZLWK�ELSDUWLVDQVKLS��DQG�
DEURDG��7KURXJK�WKHVH�DGYHUVLWLHV��KH�GLVSOD\HG�EROGQHVV��GHGLFD�
WLRQ��KRQRU��DQG�D�FRPPLWPHQW�WR�MXVWLFH��$GDPV�LV��WKHUHIRUH��D�
SUHVLGHQW�DQG�IRXQGLQJ�IDWKHU�GHVHUYLQJ�RI�PHPRULDOL]DWLRQ��

3UHVHQWHUV��-RFHO\Q�&DQHGR��*DEULHO�%HOOR��
DQG�'DUE\�+LJK
0HQWRUV��'U��6DUDK�%RZPDQ�DQG�/DXUD�3DWH
+LVWRU\�'HSDUWPHQW�DQG�+RQRUV�&ROOHJH

:RRGURZ�:LOVRQ��$�0DQ�RI�)RUWXQH�DQG�0LVIRUWXQH

7KLV�SDSHU�H[SORUHV�WKH�OHDGHUVKLS�RI�:RRGURZ�:LOVRQ��E\�ORRNLQJ�
DW�KLV�LQWHUDFWLRQV�ZLWK�KLV�FRQWHPSRUDULHV��GHFLVLRQV�DV�WKH\�SHU�
WDLQHG�WR�:RUOG�:DU�,��IRUHLJQ�SROLFLHV��DQG�
GRPHVWLF�DIIDLUV��DQG�KLV�SRUWUD\DO�WKURXJK�SRS�FXOWXUH�WKURXJKRXW�
WLPH�ZLWK�WKH�LQWHQWLRQ�RI�GHWHUPLQLQJ�D�
PRQXPHQW�LQ�KLV�KRQRU�

3UHVHQWHUV��-DFTXHO\Q�'XQWRQ��0DU\DK�7KRPSVRQ��
DQG�-DQH�0DGHU
0HQWRUV��'U��6DUDK�%RZPDQ�DQG�/DXUD�3DWH
+LVWRU\�'HSDUWPHQW�DQG�+RQRUV�&ROOHJH

7KHRGRUH�5RRVHYHOW

7KLV�SURMHFW�H[SORUHV�IRUPHU�3UHVLGHQW�7KHRGRUH�5RRVHYHOW�DQG�
HYDOXDWHV�KLV�FKDUDFWHU�IURP�WKUHH�SHUVSHFWLYHV��KLVWRULFDO��OHDGHU�
VKLS��DQG�PHPRULDO��7KHRGRUH�5RRVHYHOW�KDV�D�VSHFLDO�SODFH�LQ�WKH�
KLVWRU\�RI�WKH�8QLWHG�6WDWHV�EHFDXVH�RI�KLV�VWURQJ�ZLOOHG�SHUVRQDOL�

OHDGHU�
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3UHVHQWHUV��*HQDVLV�-H]LRUVNL��+DOH\�.DUDEDV]��
DQG�$QMX�6KDMDQ
0HQWRUV��'U��6DUDK�%RZPDQ�DQG�/DXUD�3DWH
+LVWRU\�'HSDUWPHQW�DQG�+RQRUV�&ROOHJH

3UHVLGHQWLDO�3HUVSHFWLYHV��-LPP\�&DUWHU

VW\OH�DV�D�VHUYDQW�OHDGHU��,W�ZLOO�H[SORUH�KLV�SROLF\�PDNLQJ�VW\OH�DQG�
WKH�GUDZEDFNV�KH�IDFHG�GXH�WR�KLV�LQFRQVLVWHQF\�DQG�LQGHFLVLYH�
QHVV���0HPRULDOV�KDYH�EHHQ�GHGLFDWHG�WR�&DUWHU�LQ�*HRUJLD��
HPSKDVL]LQJ�KLV�EURDG�VPLOH��7KLV�SUHVHQWDWLRQ�VXJJHVWV�D�QHZ�NLQG�
RI�PHPRULDO�WKDW�HPSKDVL]HV�KLV�GHYRWLRQ�WR�VHUYLFH���

3UHVHQWHUV��*DEH�+DUW��/RJDQ�5DJDQ��
DQG�9DOHQFLD�&ROHPDQ�
0HQWRUV��'U��6DUDK�%RZPDQ�DQG�/DXUD�3DWH
+LVWRU\�'HSDUWPHQW�DQG�+RQRUV�&ROOHJH

-RKQ�)��.HQQHG\��$Q�$PHULFDQ�,FRQ

:KDW�DUH�$PHULFDQ�SUHVLGHQWV�PRVW�UHPHPEHUHG�IRU"�7KHLU�SROL�
FLHV"�7KHLU�SHUVRQDO�OLYHV"�7KHLU�VFDQGDOV"�7KLV�SDSHU�H[SORUHV�WKH�
OHDGHUVKLS��OHJDF\��DQG�ODVWLQJ�LPSDFWV�WKDW�WKH���WK�3UHVLGHQW�RI�
8QLWHG�6WDWHV��-RKQ�)��.HQQHG\��KDG�RQ�$PHULFDQ�SROLWLFV�DQG�SRS�

3UHVHQWHUV��0HUHGLWK�'RQRYDQ��-RGL�)UDVHU��
DQG�0HJDQ�+LJJLQV
0HQWRUV��'U��6DUDK�%RZPDQ�DQG�/DXUD�3DWH
+LVWRU\�'HSDUWPHQW�DQG�+RQRUV�&ROOHJH

/\QGRQ�%��-RKQVRQ��$Q�$QDO\VLV�RI�/HDGHUVKLS�
DQG�WKH�3UHVLGHQF\

7KLV�SDSHU�H[SORUHV�WKH�OHDGHUVKLS�RI�3UHVLGHQW�/\QGRQ�-RKQVRQ�E\�
ORRNLQJ�DW�KLV�DFWLRQV�UHJDUGLQJ�9LHWQDP��WKH�*UHDW�6RFLHW\��DQG�
WKH�&LYLO�5LJKWV�0RYHPHQW�
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�������������6FKXVWHU����

9DOHQFLD�&ROHPDQ��7KH�$UW�RI�0RGHOLQJ�DQG�
$QLPDWLRQ��8VLQJ�%OHQGHU�WR�&UHDWH��'�0RGHOV

-DPHV�+LFNV��*DPH�/HYHO�'HVLJQ

-RUJH�.RLIPDQ� �'�0RGHOLQJ�DQG�8,�'HYHORSPHQW

�������������'DYLGVRQ�$XGLWRULXP

$OOLH�0F)DUODQG� 0DNLQJ�0DSV�IRU�D�*DPH

7ULVWDQ�3RUWHU��8,�'HYHORSPHQW

&KDQGOHU�3UXLWW��2Q�%HLQJ�D�6RXQG�DQG�/HYHO�'HVLJQHU

������������'DYLGVRQ�$XGLWRULXP

5LFKDUG�5LYHUD�
,QWHJHOOLJHQFH

3DUNHU�6PLWK��2YHUYLHZ�RI�$IWHUPDWK

6WHYHQ�9DXJKDQ� 6KRRWLQJ�3KDVH�DQG�6WRUH�
,QWHUDFWLRQV�LQ�6SDFH�+ROHV

$OOHQ�:RRGDOO� ([SORULQJ�8QLW\·V�6SDFH�DQG�
)LOOLQJ�LQ�6SDFH�+ROHV

6$*(�6(66,216
6SULQJ�$QQXDO�*DPH�([SR
0HQWRU��'U��5RGULJR�2EDQGR
&RPSXWHU�6FLHQFH



$ZDUGV

2UDO�3UHVHQWDWLRQ�$ZDUGV

$ZDUG�RI�([FHOOHQFH
+LJKHVW�5HFRJQLWLRQ�$ZDUG
%HVW�5HFRJQLWLRQ�$ZDUG

7KH�DZDUG�UHFRJQL]HV�XQGHUJUDGXDWH�RUDO�SUHVHQWDWLRQV�
FKDUDFWHUL]HG�E\�H[FHOOHQFH�LQ�UHVHDUFK�DQG�FODULW\�RI�
GHOLYHU\��-XGJHV�DUH�FRPSRVHG�RI�&68�)DFXOW\�DQG�VWXGHQWV�

3RVWHU�3UHVHQWDWLRQ�$ZDUGV

$ZDUG�RI�([FHOOHQFH
+LJKHVW�5HFRJQLWLRQ�$ZDUG
%HVW�5HFRJQLWLRQ�$ZDUG

4(3�:H�6ROYH�,7�$ZDUG

7KH�DZDUG�UHFRJQL]HV�XQGHUJUDGXDWH�SRVWHU�SUHVHQWDWLRQV�
FKDUDFWHUL]HG�E\�H[FHOOHQFH�LQ�UHVHDUFK�DQG�LQ�FODULW\�RI�GH�
VLJQ�DQG�SUHVHQWDWLRQ��-XGJHV�DUH�FRPSRVHG�RI�&68�)DFXOW\�
DQG�VWXGHQWV�



7RZHU�'D\� LV� VSRQVRUHG�E\�&68�$FDGHPLF�$IIDLUV�� 7KH�

5HVHDUFK�DQG�6HUYLFH�)RXQGDWLRQ�DQG�&68�+RQRUV�
&ROOHJH��

7KDQN�\RX�WR��&68�7RZHU�'D\�FRPPLWWHH��MXGJHV��
YROXQWHHUV��'U��0DUNZRRG��'U�� %RUGHORQ��DQG� WR�DOO� WKH�
&68�IDFXOW\�DQG�VWXGHQWV�ZKR�SDUWLFLSDWHG�LQ������
7RZHU�'D\�


