


� %6(�)DOO������1HZVOHWWHU

*UHHWLQJV� IURP� %LRORJLFDO� 6\VWHPV� (QJLQHHULQJ� DW�
9LUJLQLD�7HFK���2XU�OHDG�VWRULHV�LQFOXGH�QHZ�GLVFRY�
HULHV��VXPPHU�H[SHULHQFHV�DQG�DGYHQWXUHV�� �:H�DUH�
SOHDVHG� WR� LQWURGXFH� D� QHZ� IDFXOW\� PHPEHU�� &OD\�
:ULJKW�� ZKR� MRLQHG� XV� LQ�$XJXVW�� � ,� VWHSSHG� LQ� DV�
LQWHULP�KHDG�IURP�P\�UROH�DV�$VVRFLDWH�'LUHFWRU�RI�
9LUJLQLD�&RRSHUDWLYH�([WHQVLRQ���,�DP�SOHDVHG�ZLWK�

VWXGHQWV�KDYH�GHYHORSHG�VLQFH�,�ZDV�DFWLYH�LQ�%6(���
3OHDVH�HQMR\�UHDGLQJ�DERXW�H[FLWLQJ�UHVHDUFK��WHDFK�
LQJ�DQG�H[WHQVLRQ�DFWLYLWLHV�

$URXQG�6HLW]�DQG�+$%%���ZH�KDYH�KDG�D�IDQWDVWLF�
\HDU� RI� GLVFRYHU\� DQG�RXWUHDFK�� �:KDW� \RX�ZLOO� QRWLFH� LV� WKH�EUHDGWK� DQG�GHSWK�RI� WKHLU�
ZRUN���,�EHOLHYH�WKDW�ZH�DUH�ZHOO�YHUVHG�WR�GHYHORS�HQJLQHHUHG�VROXWLRQV�IRU�D�ZLGH�YDULHW\�RI�
SUREOHPV�

HQJLQHHULQJ� SRVLWLRQ� WKDW� ZLOO� KDYH� D� UHVHDUFK� DQG� WHDFKLQJ� FRPSRQHQWV� DQG� D� VWURQJ�
HQJDJHPHQW�ZLWK�LQGXVWU\���7KH�RWKHU�LV�GHSDUWPHQW�KHDG�IRU�%6(���7KH�FRPPLWWHH�LV�EHLQJ�
GHYHORSHG�DQG�ZKHQ�WKH�SRVLWLRQ�LV�SRVWHG��ZH�ZLOO�EH�FRQGXFWLQJ�DQ�LQWHUQDWLRQDO�VHDUFK�

WR�KHDU�IURP�VRPH�RI�WKH�EHVW�DQG�EULJKWHVW�DPRQJ�\RX�WKDW�KDYH�LQWHUHVW���3OHDVH�SDVV�WKH�
ZRUG�DQG�ZH�VWURQJO\�HQFRXUDJH�ZRPHQ�DQG�XQGHUUHSUHVHQWHG�PHPEHUV�RI�WKH�HQJLQHHULQJ�
FRPPXQLW\�WR�DSSO\�

:H�DUH�KDSS\�WR�KDYH�%ULDQ�%HQKDP�DQG�0LNH�=KDQJ�EDFN�IURP�UHVHDUFK�OHDYHV���:H�DOVR�
FRQJUDWXODWH�'UV��-XVWLQ�%DURQH�DQG�9HQNDW�6ULGKDU�RQ�WKHLU�SURPRWLRQV�� �:H�KDYH�PDQ\�

$� VSHFLDO� FRPPLWWHH�XQGHU� WKH� OHDGHUVKLS�RI�'UV��0DU\�/HLJK�:ROIH� DQG�&XOO\�+HVVLRQ�
LV�SUHSDULQJ�IRU�WKH����WK�<HDU�&HOHEUDWLRQ�RI�RXU�GHSDUWPHQW���:H�DUH�SODQQLQJ�DQ�HYHQW�
LQ�VSULQJ������DQG�ZLOO�EH�GHYHORSLQJ�D�FKDOOHQJH�IRU�RXU�FODVVHV�WKDW�ZLOO�SURSHO�XV�LQWR�
DQRWKHU�����\HDUV�RI�VXFFHVV���3OHDVH�SODQ�RQ�MRLQLQJ�WKH�FHOHEUDWLRQ�

,I�\RXU�WUDYHOV�EULQJ�\RX�WR�97��SOHDVH�YLVLW�6HLW]�+DOO���:H�ZRXOG�ORYH�WR�YLVLW�ZLWK�\RX�DQG�
KDYH�WKH�RSSRUWXQLW\�WR�WDNH�\RXU�SLFWXUH�ZLWK�\RXU�FODVV�SRUWUDLW�

%REE\�*ULVVR

5REHUW�³%REE\´�*ULVVR
3URIHVVRU�DQG�,QWHULP�'HSDUWPHQW�+HDG



�ZZZ�EVH�YW�HGX

,QWHUQLQJ� DOVR� DOORZV� VWXGHQWV� WR�
JDLQ�LQWHQVLYH�KDQGV�RQ�H[SHULHQFH�
ZLWK� YDULRXV� WRROV�� SURJUDPV�� DQG�
HQJLQHHULQJ� WHFKQLTXHV�� -XQLRU�
$OH[D�5HHG�VSHQW�PRVW�RI�KHU�VXP�
PHU� SHUIHFWLQJ� KHU� XVH� RI� ,QYHQWRU�
DQG�$XWR&$'�ZRUNLQJ�DV�DQ�LQWHUQ�
IRU�6LPSOLPDWLF�$XWRPDWLRQ�LQ�)RU�
HVW��9$��ZKLOH�VHQLRU�(OLMDK�5LQDO�
GL� UDQ� '1$� H[WUDFWLRQV� DQG� 3&5�
DQDO\VHV� WR� VFUHHQ� WREDFFR� SODQWV�
IRU�5-�5H\QROGV�LQ�:LQVWRQ�6DOHP��
1&�� 0DGLVRQ� 6ODJHU�/DXUHQW
�MXQLRU��VSHQW�D�VHFRQG�\HDU�LQWHUQ�
LQJ� ZLWK� WKH� 0HGLFDO� 3URGXFWV�
*URXS� DW� &DQRQ� 9LUJLQLD�� ,QF�� LQ�
1HZSRUW�1HZV��9LUJLQLD�ZKHUH�VKH�
JDLQHG�H[SHUWLVH�ZRUNLQJ�ZLWK�SDU�
WLFOH� FRXQWHUV�� DVHSWLF� SURFHGXUHV��
[�UD\� GHWHFWRUV�� DQG� RI� FRXUVH��
WHFKQLFDO�ZULWLQJ�DQG�SUHVHQWDWLRQV��

6HQLRU� 1LFN� %RKPDQQ� VSHQW� KLV�
VXPPHU�DW�WKH�*HUPDQ�&DQFHU�5H�
VHDUFK�&HQWHU�LQ�+HLGHOEHUJ��*HUPD�
Q\�XVLQJ�&5,635��SURWHRPLF�DQDO\�
VLV�DQG�RUJDQRLG�FXOWXULQJ� WR�VWXG\�
WXPRU� LQLWLDWLRQ� LQ� PRXVH� PRGHOV�
%XW� \RX� GRQ¶W� KDYH� WR� EH� DQ� XS�
SHUFODVVPHQ�WR�KDYH�WKH�VNLOOV�QHF�

HVVDU\� WR� SURYH� \RXUVHOI� XVHIXO� WR�
D� FRPSDQ\� DV� D� VXPPHU� LQWHUQ��
6RSKRPRUH� (PPD� *LYHQV� VSHQW�
KHU� VXPPHU� LQWHUQLQJ� ZLWK� *HQHU�
DO�'\QDPLFV�(OHFWULF�%RDW� LQ�1HZ�
/RQGRQ��&7�HQVXULQJ� WKH� VDIHW\�RI�
QHZ� VXEPDULQH� GHVLJQV�� VKH� MRN�
LQJO\� FRPPHQWHG�� ³WKLV� LQWHUQ�
VKLS� UHTXLUHG� WKDW� ,� DSSO\�D� VKRFN�
LQJ� DPRXQW� RI� ZKDW� ,� OHDUQHG� LQ�
3K\VLFV� DQG� 0DWK� FODVVHV� �DOO� WKH�

&RUDO� +HQGUL[� VSHQW� KHU� VXPPHU�
LQ� WKH� VRLOV� ODE�ZRUNLQJ� IRU� D�JHR�
WHFKQLFDO� DQG� HQYLURQPHQWDO� HQJL�

*(7� 6ROXWLRQV�� LQ�9LUJLQLD� %HDFK��
0HDQZKLOH�� 5DFKHO� /DNH� �VRSKR�
PRUH��FRQWULEXWHG�WR�D�ZLGH�YDULHW\�
RI�SURMHFWV�ZRUNLQJ�DV�DQ�(QYLURQ�
PHQWDO� ,QWHUQ� DW� WKH� &DEHOO�+XQ�
WLQJWRQ�+HDOWK�'HSDUWPHQW��UDQJLQJ�
IURP� VHSWLF� WDQN� PRQLWRULQJ�� SRRO�
FKHPLFDO� VDIHW\��PRVTXLWR� DQG� WLFN�
DQDO\VLV��GRJ�ELWH�PRQLWRULQJ��KHDOWK�
LQVSHFWLRQV�� DQG� QHHGOH� SLFNXS���

$V�LQ�SUHYLRXV�\HDUV��VHYHUDO�RI�RXU�
XQGHUJUDGXDWHV�ZHUH�VHOHFWHG�WR�SDU�
WLFLSDWH�LQ�FRPSHWLWLYH�16)�IXQGHG�
5HVHDUFK� ([SHULHQFHV� IRU� 8QGHU�
JUDGXDWHV��5(8��SURJUDPV�WKURXJK�
RXW� WKH� FRXQWU\��/D\OD�$OPXDOHP�

�VRSKRPRUH��VSHQW�KHU�VXPPHU�LQ�
YHVWLJDWLQJ� WKH� LPSDFWV�RI� WKH�1R�
VHPD�VSS��SDWKRJHQ�RQ�EXPEOHEHH�
SRSXODWLRQV� DW� WKH� 8QLYHUVLW\� RI�

SURYLG�
LQJ� KHU�
Z L W K�
LQYDOX�
D E O H�
H[SHUL�
HQFH� LQ�
DSSOLHG�
PLF UR �
E L R O R �
J\� DQG�
HFRORJ\��
0RUJDQ� 5H� �MXQLRU�� VSHQW� KHU�
VXPPHU� DW� WKH� 8QLYHUVLW\� RI� 7H[�
DV� DW� $XVWLQ� FRQGXFWLQJ� OLWHUDWXUH�
UHYLHZV� DQG�ZRUNLQJ� LQ� WKH� ODE� WR�
LQYHVWLJDWH� EHVW� SUDFWLFHV� UHODWHG�
WR� LQIUDVWUXFWXUH� GHVLJQ� DQG� QDWX�
UDO�KD]DUGV��)HOORZ�MXQLRU�0RUJDQ�
+HUUHUD�SDUWLFLSDWHG�LQ�WKH�%LRPH�
FKDQLFV� DQG� %LRORJLFDO� 7UDQVSRUW�

5(8�SURJUDP�ULJKW�KHUH�LQ�%ODFNV�
EXUJ��EDVHG�LQ�WKH�%LRPHGLFDO�(QJL�
QHHULQJ�DQG�0HFKDQLFV�GHSDUWPHQW��
2YHU� WKH� VXPPHU�0RUJDQ�ZRUNHG�
WR�GHYHORS�D�PRXVH�PRGHO� IRU� H[�
SHULPHQWV�WDUJHWLQJ�$FKLOOHV�WHQGRQ�
LQMXULHV�LQ�DWKOHWHV�DQG�WKH�HOGHUO\��

&RQWLQXHG�RQ�SDJH��

&RQWLQXHG�IURP�IURQW�SDJH



� %6(�)DOO������1HZVOHWWHU

%6(�$GYLVRU\�%RDUG�

%6(¶V�$GYLVRU\�%RDUG�LV�D�GLYHUVH�JURXS�RI�SURIHVVLRQDOV�UHSUHVHQWLQJ�SULYDWH�LQGXVWU\��DFDGHPLD��DQG�
JRYHUQPHQW�DJHQFLHV�ZKR�SURYLGH�IHHGEDFN�DQG�RYHUVLJKW�RI�%6(�WHDFKLQJ�DQG�UHVHDUFK�SURJUDPV��,Q�
WKLV�LVVXH�ZH�IHDWXUH�RQH�RI�RXU�QHZ�PHPEHUV��6WHYH�7D\ORU�

6WHYH�7D\ORU�UHFHLYHG�KLV�%�6��DQG�0�6��GHJUHHV�LQ�$JULFXOWXUDO�(QJLQHHULQJ�
IURP�8QLYHUVLW\�RI�)ORULGD� LQ������DQG������� UHVSHFWLYHO\��DQG�D�3K'�LQ�
$JULFXOWXUDO�(QJLQHHULQJ�IURP�7H[DV�$	0�LQ�������+H�EHJDQ�KLV�FDUHHU�DV�
DQ�$VVLVWDQW�3URIHVVRU� LQ�$XEXUQ�8QLYHUVLW\¶V�'HSDUWPHQW�RI�%LRV\VWHPV�
(QJLQHHULQJ� LQ� ������$IWHU� DOPRVW� ��� \HDUV� DW� $XEXUQ�� 6WHYH� KDV� KHOG�
SRVLWLRQV� DV� +HDG� RI� WKH� 'HSDUWPHQW� RI� %LRV\VWHPV� (QJLQHHULQJ� DQG�
'LUHFWRU�RI�WKH�&HQWHU�IRU�%LRHQHUJ\�DQG�%LRSURGXFWV��+H�LV�FXUUHQWO\�WKH�
$VVRFLDWH�'HDQ�IRU�5HVHDUFK�LQ�$XEXUQ�8QLYHUVLW\¶V�6DPXHO�*LQQ�&ROOHJH�
RI�(QJLQHHULQJ�VLQFH�-XO\������

'U�� 7D\ORU¶V� UHVHDUFK� IRFXVHV� RQ� HQJLQHHULQJ� IRU� IRUHVW� RSHUDWLRQV� DQG�
LPSURYHG�XWLOL]DWLRQ�RI�IRUHVW�ELRPDVV�IRU�HQHUJ\�IHHGVWRFNV��DV�ZHOO�DV�IRU�
VWUXFWXUDO�SURGXFWV��+H�KDV�UHFHLYHG�QXPHURXV�KRQRUV�DQG�DZDUGV�LQFOXGLQJ�

LQ�������+H�ZDV�DOVR�HOHFWHG�DQ�$6$%(�)HOORZ�LQ������

6WHYH�DQG�KLV�ZLIH�0DUWKD�UHVLGH�LQ�$XEXUQ��$/��+H�HQMR\V�VSHQGLQJ�WLPH�RXWGRRUV��HVSHFLDOO\�RQ�KLV�

VHUYLQJ�RQ�WKH�%6(�$GYLVRU\�%RDUG�

9DOXHG�&RQWULEXWRUV�WR�%6(��������������������
7KDQN�\RX�WR�DOO�RI�RXU�DOXPQL��IULHQGV��DQG�RUJDQL]DWLRQV�ZKR�JHQHURXVO\�VXSSRUW�WKH�GHSDUWPHQW�WKURXJK�JLIWV�DQG�GRQD�
WLRQV��<RXU�FRQWULEXWLRQV�KHOS�WKH�GHSDUWPHQW�HQKDQFH�WKH�HGXFDWLRQDO�H[SHULHQFH�RI�RXU�VWXGHQWV��<RX�KDYH�JLYHQ�XV�WKH�
PHDQV�WR�DZDUG�VFKRODUVKLSV�WR�PDQ\�VWXGHQWV��:H�DOVR�XVH�\RXU�FRQWULEXWLRQV�WR�KHOS�UHFUXLW�RXWVWDQGLQJ�JUDGXDWH�VWXGHQWV�
DQG�VXSSRUW�VWXGHQW�WUDYHO�WR�FRQIHUHQFHV�DQG�WR�SDUWLFLSDWH�LQ�VSHFLDO�SURMHFWV�ERWK�GRPHVWLFDOO\�DQG�LQWHUQDWLRQDOO\��<RXU�

DQG�IDFXOW\���3OHDVH�FRQWDFW�WKH�GHSDUWPHQW��OKHDQHV#YW�HGX�RU�UJULVVR#YW�HGX��LI�\RXU�QDPH�KDV�EHHQ�RPLWWHG�IURP�WKLV�OLVW���

7LP�DQG�$P\�$OGHUVRQ
(OGULGJH�6��%HOO
)UHGHULFN�&DUEDXJ
/LQGVD\�5��&DUU
$QGUHZ�&ODUNVRQ

(OGULGJH�DQG�%HOYD�&ROOLQV
*HRUJH�+��&RPHU

'DYLG�'��'DXEHUW
/LD�$��'RXPDU
'RPLQLRQ�(QHUJ\
&KDUOHV�:��'\VRQ
(,3�,,,�&UHGLW�&R���//&
-RKQ�DQG�'RULV�(OOLRWW
-RVHSK�0��)ODJJ
5D\�'��)ULWK

-RVHSK�0��*DUGQHU
%DUEDUD�/��+DOH
&KDUOHV�+��+DWFKHU
&��*HQH�+DXJK
9DOHQWLQD�*��+HDWK

%ULDQ�-��+ROPHV

6WDF\�/��/H
&KDUOHV�0��/HDFK
)UHG�DQG�5HEHFFD�0DVVLH
'DYH�DQG�-LOO�0RUULV
-DFRE�3DWLVK
:LOOLDP�)��3DWWHUVRQ
:LOOLDP�'��3HUGXH
-RKQ�9��3HUXPSUDO

5REHUW�3LWPDQ
'DYLG�DQG�0RQLFD�3RZHUV
*HRUJH�5��3ULQFH
'DQD�6��5HHGHU
1HYLOOH�$��5RZODQG
%ULDQ�DQG�6X]DQQH�6DSS
(DVOH\�6PLWK
-RKQ�6��6PLWK
-LQJ�7DQJ
1HLO�7HPSOHWRQ
5DOSK�$��7KRPSVRQ
*LQD�/��7RQQ
7RP�7U\NRZVNL
'RQDOG�DQG�3DPHOD�:HOOV
/DUU\�-��:LOOV
*HQH�<DJRZ
<RXU�&DXVH��//&
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&RQWLQXHG�IURP�SDJH��

7KH�UHVHDUFK�SURYHG�VXFK�D�JUHDW�

ZRUN�LQ�'U��:DQJ¶V�2UWKRSHGLF�
0HFKDQRELRORJ\�/DE�WKLV�VHPHVWHU�
DV�DQ�LQGHSHQGHQW�VWXG\��
0DQ\�VWXGHQWV�IRXQG�RSSRUWXQLWLHV�
WR�LQYHQW�WKH�IXWXUH�DQG�HQJDJH�

IDFXOW\�PHQWRUV��IRU�D�ORRN�DW�RQH�
RI�RXU�RQJRLQJ�VXFFHVVIXO�LQ�KRXVH�
UHVHDUFK�LQWHUQVKLSV��VHH�'U��6FRWW¶V�
+$53�SURJUDP�DUWLFOH�RQ�S��;���
5HVHDUFK�IRFL�DQG�GD\�WR�GD\�ZRUN�
ZHUH�DV�YDULHG�DV�RXU�VWXGHQWV��
-XQLRU�*DEL�0DUWLQH]�VHFXUHG�D�
SURMHFW�ZRUNLQJ�ZLWK�'U��5REHUWVRQ�
IURP�%($0�DQG�%6(�$VVRFLDWH�
3URIHVVRU�5\DQ�6HQJHU�DIWHU�
VHQGLQJ�RXW�DQ�HPDLO�IROORZLQJ�DQ�
LQWHUHVWLQJ�OHFWXUH�±�OHDGLQJ�WR�D�
VXPPHU�LQ�WKH�ODE�GRLQJ�5DPDQ�
VSHFWURVFRS\�RQ�XULQH�VDPSOHV�
WR�WHVW�IRU�YDULRXV�IRUPV�RI�UHQDO�
IDLOXUH��-XQLRU�%HQ�$JQRU�DOVR�
ZRUNHG�ZLWK�'UV��5REHUWVRQ�DQG�
6HQJHU�RQ�ELRPHGLFDO�UHVHDUFK�WKLV�
VXPPHU��ZRUNLQJ�RQ�WKH�+HDOWK\�
+XPDQV�DQG�OHDUQLQJ�DERXW�
DGYDQFHV�LQ�EUDLQ�WXPRU�GLDJQRVLV�
DQG�WUHDWPHQW��5HEHFFD�6FKPLHOH\
�VHQLRU��JDLQHG�H[SHULHQFH�VKH�
KRSHV�ZLOO�VHUYH�KHU�LQ�YHW�VFKRRO�
E\�ZRUNLQJ�RQ�WKH�GHYHORSPHQW�RI�
QRQ�LQYDVLYH�FDQFHU�FHOO�WUHDWPHQWV�
XVLQJ�QDQRFRQHV�XQGHU�%($0�
SURIHVVRU�'U��9ODLVDYOMHYLFK��

2I�FRXUVH�UHVHDUFK�FDQ�PHDQ�ORQJ�

ODE��6HQLRU�9LFWRULD�6WUDQG�VSHQW�D�
VHFRQG�VXPPHU�
ZRUNLQJ�IRU�
'U��5DGWNH�LQ�
WKH�)RUHVWU\�
GHSDUWPHQW�
GRLQJ�ELRPDVV�
UHVHDUFK�RQ�
D�YDULHW\�RI�
WUHH�VSHFLHV�LQ�
8WDK��$UL]RQD��
DQG�&DOLIRUQLD��
9LFWRULD�
DSSUHFLDWHG�
WKH�
KDUG�ZRUN��VWDWLQJ�³LW�ZDV�
LQWHUHVWLQJ�WDNLQJ�WKH�UDZ�GDWD�
DQG�XQGHUVWDQGLQJ�WKH�ZRUN�DQG�
FKDOOHQJHV�WKDW�JRHV�LQWR�FROOHFWLQJ�

5DQGROSK�
&ROE\��VHQLRU��VSHQW�WLPH�ERWK�LQ�

WKH�ODE�DQG�
RQ�WKH�ULYHU�
ZRUNLQJ�IRU�
'U��;LD�LQ�
WKH�6FKRRO�
RI�3ODQW�DQG�
(QYLURQPHQWDO�
6FLHQFH�
H[DPLQLQJ�
WKH�IDWH�DQG�
WUDQVSRUW�RI�
DQWLELRWLFV��
DQWLELRWLF�
UHVLVWDQW�
RUJDQLVPV��
DQG�HPHUJLQJ�

FKHPLFDO�FRQWDPLQDQWV�±�DQG�JRW�WR�
XVH�D�UDLQIDOO�VLPXODWRU�VLPLODU�WR�
WKRVH�KH�VDZ�LQ�KLV�%6(�FODVVHV��

'DQ�,UYLQJ��VHQLRU��FROOHFWHG�GDWD�
IRU�%6(�$VVLVWDQW�3URIHVVRU�-RQ�

ZLWKLQ�WKH�'DQ�DQG�5RDQRNH�ULYHU�
EDVLQV��

)HOORZ�VHQLRU�(WKDQ�6PLWK
VSHQW�KLV�VXPPHU�H[DPLQLQJ�WKH�
FKDOOHQJHV�
RI�UXUDO�
GULQNLQJ�
ZDWHU�
V\VWHPV�
ZLWK�%6(�
$VVRFLDWH�
3URIHVVRU�
/HLJK�$QQH�
.URPHWLV��
FROOHFWLQJ�
ZDWHU�IURP�
ORFDO�
VSULQJV�
DQG�
DQDO\]LQJ�SDWWHUQV�RI�GULQNLQJ�
ZDWHU�FRQWDPLQDQWV��6HHLQJ�WKH�
DSSOLFDWLRQ�RI�KLV�FODVVHV�DQG�
ZRUNLQJ�RQ�D�WHDP�LQVSLUHG�(WKDQ�
WR�FRQWLQXH�KLV�ZRUN�DV�D�%6�06�
VWXGHQW�IROORZLQJ�JUDGXDWLRQ�WKLV�
0D\�

������������

,V�\RXU�FRPSDQ\�ORRNLQJ�IRU�

0DUWLQH]
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$6$%(�6WXGHQW�%UDQFK�1HZV
7KH� $PHULFDQ� 6RFLHW\� RI� $JULFXOWXUDO� DQG� %LRORJLFDO� (QJLQHHUV�
�$6$%(�� ZHOFRPHG� EDFN� VWXGHQWV� IURP� VXPPHU� EUHDN� E\� KRVWLQJ�

VWXGHQWV��.DWH�-RKQVRQ��/81$�+HDOWK�6FLHQFHV���$QWRQLR�'H�&HFFR
�12$$��� 1LFN� %RKPDQQ
0DLD�+XQWLQJWRQ��3KLOOLSV�0HGLVL]H��//&��DQG�'DQ�,UYLQJ��6WXG\�
DEURDG� LQ�'XEOLQ�� ,UHODQG�� DERXW� WKHLU� DPD]LQJ� VXPPHU� LQWHUQVKLSV�
DQG�UHVHDUFK�SRVLWLRQV��)URP�WKHVH�SUHVHQWDWLRQV��VWXGHQWV�OHDUQHG�VR�
PXFK�DERXW�RSSRUWXQLWLHV� WKDW�%6(�VWXGHQWV�KDYH�DYDLODEOH� WR� WKHP�
DQG�KRZ�WR�JHW�LQYROYHG�LQ�WKHLU�RZQ�VWXG\�DEURDG��LQWHUQVKLSV��FR�RSV��
DQG�XQGHUJUDGXDWH�UHVHDUFK�H[SHULHQFHV��

DERXW�WKHLU�UHVHDUFK�ZLWKLQ�WKH�GHSDUWPHQW��7D\ORU�/RKQLHV��JUDGXDWH�
VWXGHQW�IRU�'U��=KDQJ���'DQLHO�6PLWK��3K'�VWXGHQW�IRU�'U��7KRPSVRQ���
+XQWHU�)OLFN��JUDGXDWH�VWXGHQW�IRU�'U��6HQJHU���<LKXDL�+X��JUDGXDWH�
VWXGHQW� IRU� 'U�� 2JHMR�� DQG�'U�� -RQDWKDQ�&]XED�� 6WXGHQWV� OHDUQHG�
DERXW�WKH�UHVHDUFK�WKDW�WKH\�FRXOG�SRWHQWLDOO\�JHW�LQYROYHG�ZLWK�DV�DQ�
XQGHUJUDGXDWH� VWXGHQW� DQG�ZKDW� SRVVLELOLWLHV� WKH\� KDYH� DV� JUDGXDWH�
VWXGHQWV��7KH�GD\�EHIRUH�+DOORZHHQ�ZH�FDUYHG�SXPSNLQV� WR�GLVSOD\�
LQ�IURQW�RI�6HLW]�+DOO�WR�VKDUH�WKH�+DOORZHHQ�VSLULW�ZLWK�WKH�UHVW�RI�WKH�

ZRUNVKRS�ZLWK�D�UHSUHVHQWDWLYH�IURP�&DUHHU�6HUYLFHV��DQG�D�+ROLGD\�

7KH�$6$%(�6RXWKHDVWHUQ�5HJLRQDO�5DOO\�LV�DW�1&�6WDWH�LQ�HDUO\�$SULO��
:H�DUH�ORRNLQJ�IRUZDUG�WR�DWWHQGLQJ�ZLWK�HYHQ�PRUH�97�VWXGHQWV�WKLV�
\HDU�DQG�DUH�YHU\�EXV\�IXQGUDLVLQJ�LQ�RUGHU�WR�EH�DEOH�WR�FRYHU�WKH�WRWDO�

ZKHUH�ZH� UDLVHG� DERXW� ������� ODVW� \HDU� UDNLQJ� OHDYHV� DURXQG� WRZQ�
GUHVVHG�DV�]RPELHV�

WR�ZKDW�WKH�VSULQJ�VHPHVWHU�EULQJV��

-HVVLFD�6ODJOH� $6$%(�3UHVLGHQW������������
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6SULQJ������'HDQ·V�/LVW
&RQJUDWXODWLRQV�WR�WKH�%6(�XQGHUJUDGXDWH�VWXGHQWV�ZKR�PDGH�WKH�'HDQ¶V�/LVW�LQ�WKH�VSULQJ������VHPHVWHU��
8QGHUJUDGXDWH�VWXGHQWV�PXVW�DWWHPSW�DW�OHDVW����FUHGLW�KRXUV�JUDGHG�RQ�WKH�$�)�RSWLRQ�DQG�HDUQ�D�����
JUDGH�SRLQW�DYHUDJH��RQ�D�����VFDOH��GXULQJ�WKH�VHPHVWHU�WR�EH�DZDUGHG�9LUJLQLD�7HFK�'HDQ¶V�/LVW�VWDWXV��

%RZHQ�;LDQJ
&DURO�<DQJ
6KX\X�=KDQJ

%HQ�$JQRU
*HRUJLH�$OYLV
<XDQ]KL�%LDQ
+DQD�&RRJDQ
'DQD�'DEVRQ
-DPHV�'LH
$QQD�'\NVKRUQ
-RUGDQ�+HPPHQ

0DWWKHZ�/HINRZLW]
*DEULHOOH�0DUWLQH]
*UDQW�0F0LOODQ
$OH[LV�3HWURVN\
0LFKDHO�6RXWK
7LQK�9X

+DLOH\�$OVSDXJK
(PLOLH�%DNHU
1LNLWD�%DODQL
(PLO\�%HUJ
/DXUHQ�%RFKLFFKLR
1LFNODV�%RKPDQQ
0DGHOLQH�&DUUROO
6KLYD�5DPD�&KDOOD
-XOLD�&KDQG
&DUULH�&KHXQJ

-RKQ�&ROE\
*DUUHWW�&UDIW
6KHOELH�'DVKLHOO
$QWRQLR�'H�&HFFR
/LQGVD\�'HQQLV
$QQD�'LSLHWUR
$OH[�'RPLDQR
7D\ORU�'XQFDQ
6DPXHO�(OL]RQGR�9LOODUUHDO
6HUHQD�(PDQXHO
/XF\�(SVKWH\Q
6DUD�(XEDQNV
$O\VVD�)RUG

(PPHWW�*HRUJH
-LK\HRQ�*RQJ
$XVWLQ�*RXOGLQ
0DULD�*UDEHU
$OH[DQGUD�*URHQ

'DQLHO�+LOGHEUDQG
0LFKDHO�-RKQVRQ

1LNNROH�/HQDUGVRQ
7D\ORU�/RKQHLV

/DXUD�0F&OHQQ\
&ROOHHQ�0F'RQDOG
:KLWOH\�0LOOHU
6DHGH�0RVHOH\
-HQQD�2¶%ULHQ
0HOLVVD�2EHUO\
6HWK�2OLYHLUD
1DWKDQLHO�2UD]L
0HJDQ�3DXO

$QGUHZ�3HQVKRUQ
&KULVWRSKHU�3HUNLQV
5HEHFFD�3HWWLW
0DWWKHZ�3LFNHULQJ
'DQH�3L]]R
6DUD�3ULQFH
7HUHVD�5HLEHU

(OLMDK�5LQDOGL
1DLOD�6D\DQL
6\GQH\�6FKHUHU
5HEHFFD�6FKPLHOH\
-RKQ�6FKXEHUW
%HQMDPLQ�6PLWK
(WKDQ�6PLWK
9LFWRULD�6WUDQG
0HDJKDQ�6XOOLYDQ
5DFKHO�7DLWDQR
$OH[DQGUD�7KRPDVVRQ
$DURQ�7LOODU
-DFNVRQ�7RWK
*DYLQ�9HVV
$OLVRQ�:DOGPDQ
'DQLHO�:LONLQ
/DXUHQ�:LOOV
8��6DPXHO�:LWKHUV
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%6(�*/2%$/�6&+2/$56+,36

$� YDULHW\� RI� VWXGHQW� LQWHUQDWLRQDO� HGXFDWLRQDO� RSSRUWXQLWLHV� DUH� VXSSRUWHG� E\� GHSDUWPHQWDO�

IURP�UHFHQW�LQWHUQDWLRQDO�HGXFDWLRQDO�H[SHULHQFHV�IURP�%6(�VWXGHQWV�

6HUHQD�(PDQXHO���6HQLRU�'HVLJQ�3URMHFW�'DQOL��+RQGXUDV

³7KLV�SDVW�6SULQJ�EUHDN��,�KDG�WKH�LQFUHGLEOH�RSSRUWXQLW\�
WR� WUDYHO� ZLWK� P\� 6HQLRU� 'HVLJQ� &OLHQW� DQG� ([WHUQDO�
$GYLVRU��0U��'DYLG�0F&DQQ��DQG�KLV�1HZ�/LIH�&KULVWLDQ�
)HOORZVKLS� �1/&)��PLVVLRQ� WHDP�� WR�'DQOL��+RQGXUDV� WR�
LPSOHPHQW� ZDWHU�UHODWHG� SURMHFWV� DQG� SHUIRUP� VXUYH\� RI�
WKH� FRPPXQLW\� IRU� ZKLFK� P\� 6HQLRU� 'HVLJQ� WHDP� ZDV�
GHVLJQLQJ�IRU��7KH�ZHHN�ZDV�PDJLFDO���IXOO�RI�PHPRULHV��
QHZ� UHODWLRQVKLSV�ZLWK� WKH�FRPPXQLW\�PHPEHUV�DQG� WULS�
PHPEHUV��DV�ZHOO�DV�D�JURZWK�LQ�P\�SHUVRQDO�DQG�FDUHHU�
UHODWHG� NQRZOHGJH�� ,W�ZDV� DOO�PDGH� SRVVLEOH� WKURXJK� WKH�
JHQHURXV�VXSSRUW�IURP�WKH�%LRORJLFDO�6\VWHPV�(QJLQHHULQJ�

$OLVRQ�:DOGPDQ���6HUYLFH�3URMHFW�:RUN�LQ�6RXWK�$PHULFD

³,� WUDYHOHG� WR� (FXDGRU� LQ� -DQXDU\� RI� ����� ZLWK� +LOOHO� DW�
97�DQG� WR�3HUX� LQ�0D\�DQG�-XQH�RI������ZLWK�97�(QJDJH���
:KLOH� LQ� (FXDGRU�� ,� VWD\HG� LQ� WKH� PRXQWDLQRXV� LQGLJHQRXV�
&RPXQLGDG�GH�0RURFKRV��+HUH�� ,� VWD\HG�ZLWK�D�KRVW� IDPLO\�
DQG�DVVLVWHG�LQ�RQH�RI�WKH�FRPPXQLW\¶V�UHIRUHVWDWLRQ�SURMHFWV�
DQG� KHOSHG� WR� SODQW� RYHU� ����� QHZ� LQGLJHQRXV� VDSOLQJV��
:KLOH� LQ� 3HUX�� ,� ZDV� D� YROXQWHHU� ZLWK�$5&$PD]RQ� LQ� WKH�
0DGUH� GH�'DLV� UHJLRQ� RI� WKH�$PD]RQ�5DLQIRUHVW� DQG� DJDLQ�
VWD\HG� ZLWK� DQ� LQGLJHQRXV� FRPPXQLW\� DV� D� YROXQWHHU�� ,Q� WKH� UDLQIRUHVW�� ,� DVVLVWHG� WKH� QRQ�

SURMHFWV��:KHQ� ,� VWD\HG�ZLWK� WKH� FRPPXQLW\� RI�0DUNXUD\�� RXWVLGH� RI� &XVFR�� ,� OHDUQHG� D� ORW�
DERXW�WKH�WUDGLWLRQDO�UHOLJLRXV�DQG�FXOWXUDO�SUDFWLFHV�RI�WKH�FRPPXQLW\��7KH�PDLQ�VHUYLFH�SURMHFW�

���$OLVRQ�:DOGPDQ�

:HOFRPH�QHZ�PHPEHU�RI�WKH�%6(�)DPLO\�
&XUUHQW�GRFWRUDO�VWXGHQW�4XDOOD�.HWFKXP�DQG�KXVEDQG�

�WK����OEV���R]�����LQFKHV���:H�FRXOGQ¶W�DVN�IRU�D�FXWHU�QHZ�
PHPEHU�RI�WKH�%6(�IDPLO\�

4XDOOD�DQG�'HYLQ�ZHUH�UHFHQWO\�IHDWXUHG�LQ�97�1HZV�

KWWSV���YWQHZV�YW�HGX�DUWLFOHV����������������GVD�
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1HZ�*UDGXDWH�6WXGHQWV���)DOO�����
06�6WXGHQWV
&KDUOHV�$TXLOLQD��+HVVLRQ����%6��(QYLURQPHQWDO�6FLHQFH��9LUJLQLD�7HFK
(PLO\�%HUJ��6HQJHU����%6��%LRORJLFDO�6\VWHPV�(QJLQHHULQJ��9LUJLQLD�7HFK
7D\ORU�/RKQHLV��=KDQJ����%6��%LRORJLFDO�6\VWHPV�(QJLQHHULQJ��9LUJLQLD�7HFK
8��6DPXHO�:LWKHUV��7KRPSVRQ����%6��%LRORJLFDO�6\VWHPV�(QJLQHHULQJ��9LUJLQLD�7HFK

3K'�6WXGHQWV
0XQHHU�$KDPPDG��&]XED����06(��:DWHU�5HVRXUFHV�(QJLQHHULQJ��%DQJODGHVK�8QLYHUVLW\�
RI�(QJLQHHULQJ�	�7HFKQRORJ\

$OLUH]D�0RJKDGGDVL��6KRUWULGJH����06��&LYLO�(QJLQHHULQJ��8QLYHUVLW\�RI�6FLHQFH�DQG�
7HFKQRORJ\�RI�,UDQ

0LQD�6KDKHG�%HKURX]��6DPSOH����06��:DWHU�5HVRXUFHV�(QJLQHHULQJ��6WDWH�8QLYHUVLW\�RI�
1HZ�<RUN

)13�6XPDL\D��&]XED����06��:DWHU�5HVRXUFHV�(QJLQHHULQJ��%DQJODGHVK�8QLYHUVLW\�RI�
(QJLQHHULQJ�	�7HFKQRORJ\

*UDGXDWH�6WXGHQW�2UJDQL]DWLRQ��*62��

7KH�����������%6(�*UDGXDWH�6WXGHQW�2UJDQL]DWLRQ� �*62��KDV�NLFNHG� LW� LQWR� IXOO� GULYH� WKLV�
VHPHVWHU��)HDUOHVVO\�OHG�E\�3UHVLGHQW�/DXUD�+DQ]O\��*62�KDV�KRVWHG�D�QXPEHU�RI�HYHQWV�IRU�
JUDGXDWH�VWXGHQWV�	�IULHQGV�ZLWKLQ�UHFHQW�ZHHNV��)RU�WKH�1RWUH�'DPH�YV�9LUJLQLD�7HFK�IRRWEDOO�
JDPH��*62�SXW�RQ�D�WDLOJDWH�ZLWK�UHFRUG�DWWHQGDQFH��7KHUH�ZHUH�RYHU����IRONV�IURP�%6(�DQG�
DGMDFHQW�GHSDUWPHQWV�WKDW�GHFLGHG�WR�MRLQ�WKH�IXQ���*62�WKDQNV�'U��%REE\�*ULVVR�IRU�IXQGLQJ�
WKH�HYHQW�WKURXJK�WKH�6RFLDO�&RPPLWWHH��$GGLWLRQDOO\��*62�FUHDWHG�D�QHZ�SRVLWLRQ�³YROXQWHHU�

+DQQDK�3DWWRQ��+DQQDK�KDV�SXW�LQ�PDQ\�KRXUV�WKLV�VHPHVWHU�WR�LQLWLDWH�
YROXQWHHU�RSSRUWXQLWLHV� IRU�%6(�JUDGXDWH� VWXGHQWV�� �$GGLWLRQDOO\��*62�KDV�FUHDWHG�%6(%6(�

EH�DFWLYH�ZLWK�D�ZDON�RU�UXQ�DIWHU�ZRUN��7KHUH�KDV�EHHQ�DQ�LQFUHGLEOH�WXUQRXW�IRU�WKHVH�HYHQWV�DQG�
*62�WKDQNV�+DQQDK�3DWWRQ�IRU�EHLQJ�WKH�WHDP�OHDGHU�RQ�WKLV��%6(%6(�KRVWHG�WKH�)5(&�JUDG�

��/DXUD�+DQ]O\��93V� ��.\OH�6D\ORU� DQG�6DPXHO�:LWKHUV�� 6HFUHWDU\� ��0RUJDQ�0F&DUWK\��
7UHDVXUHU� ��/DXUHQ�:LQG��9ROXQWHHU�/LDLVRQ� ��+DQQDK�3DWWRQ��ZHOFRPHV� DQ\� FRPPHQWV� RU�
LGHDV�WR�LPSURYH�WKH�JUDGXDWH�VWXGHQW�FRPPXQLW\�DQG�DWPRVSKHUH�ZLWKLQ�%6(�

$OSKD�(SVLORQ��$(�

&XUUHQWO\��$OSKD�(SVLORQ��$(��KDV����PHPEHUV�FRQVLVWLQJ�RI�%6(�JUDGXDWH�DQG�XQGHUJUDGXDWH�
VWXGHQWV��$(�PHPEHUV�SULGH�WKHPVHOYHV�RI�EHLQJ�KLJK�DFKLHYHUV�LQ�WKH�FODVVURRP�DQG�LQ�WKH�97�
FRPPXQLW\��7KLV�VHPHVWHU�$(�KDG�D�ZHOFRPH�EDFN�SL]]D�SDUW\�DQG�KHOG�D�PHHWLQJ�GLVFXVVLQJ�WKH�
IXWXUH�RI�WKH�FKDSWHU��8QGHU�QHZ�OHDGHUVKLS���3UHVLGHQW�/DXUHQ�:LQG��9LFH�3UHVLGHQW�0RUJDQ�
0F&DUWK\��DQG�7UHDVXUHU�'DQLHO�6PLWK���$(�SODQV�WR�EHFRPH�PRUH�YLVLEOH�ZLWKLQ�%6(�DQG�
RQ�WKH�QDWLRQDO�OHYHO��%H�RQ�WKH�ORRNRXW�IRU�PRUH�WR�FRPH����ZH�SODQ�WR�WHDP�XS�ZLWK�*62�IRU�D�
YROXQWHHU�HYHQW�GXULQJ�WKH�KROLGD\�VHDVRQ�DQG�KRVW�D�6SULQJ�5HVHDUFK�6\PSRVLXP�ZKHUH�ERWK�
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�����%6(�6WXGHQW�,QWHUQVKLS�3DUWQHUVKLS�ZLWK�&KLQD
7KLV� VXPPHU� PDUNHG� WKH� WKLUG� \HDU� RI� %6(¶V� SDUWQHUVKLS� ZLWK� +XDGRQJ� (QJLQHHULQJ�
&RUSRUDWLRQ� LQ� &KLQD�� 2XU� H[FKDQJH� VWXGHQW�� %6(� VHQLRU� ,VKD�
5HJH��UHFRXQWV�KHU�H[SHULHQFHV�DQG�DGYHQWXUHV�

³,�VSHQW�WKLV�SDVW�VXPPHU�GRLQJ�DQ�LQWHUQVKLS�LQ�+DQJ]KRX��(DVW�
&KLQD�� ,W� LV� RQH� RI� WKH� ODUJHVW� FRPSDQLHV� LQ� &KLQD� DQG� FDUULHV�
RXW� ZRUN� LQ� K\GURSRZHU�� UHQHZDEOH� HQHUJ\�� HQYLURQPHQWDO�
PDQDJHPHQW� DQG� FRQVWUXFWLRQ�PDQDJHPHQW�� ,�ZDV� DEOH� WR�ZRUN�
LQ� WZR� RI� WKHLU� GHSDUWPHQWV� WKDW� LQWHUHVWHG�PH� WKH�PRVW��:DWHU�
WUHDWPHQW� DQG�1HZ�(QHUJ\� LQ�P\� VKRUW� VSDQ� RI� WZR�PRQWKV� DW�
WKHLU�KHDGTXDUWHUV�

,Q�:DWHU�7UHDWPHQW��,�OHDUQHG�KRZ�WR�ZRUN�ZLWK�D���'�PRGHOOLQJ�
VRIWZDUH�FDOOHG�0LFURVWDWLRQ��DQG�ZDV�DEOH�WR�DVVLVW�RQ�GHVLJQLQJ�
D�WUHDWPHQW�SODQW�ZLWK�WZR�RWKHU�FROOHDJXHV��:LWKLQ�1HZ�(QHUJ\��
,�VWXGLHG�D�IHZ�RI�WKHLU�RQ�VKRUH�ZLQG�IDUP�SURMHFWV�DQG�JRW�WKH�
RSSRUWXQLW\� WR� LQWHUDFW� ZLWK� D� QXPEHU� RI� LQGLYLGXDOV� ZRUNLQJ�
RQ�VLPLODU�SURMHFWV�RYHUVHDV�� ,�ZDV�DEOH� WR�DSSO\�FRQFHSWV� IURP�
P\�,QWUR�WR�(QYLURQPHQWDO�(QJLQHHULQJ�DQG�7UDQVSRUW�3URFHVVHV�
FODVVHV�LQ�WKH�ZRUN�DVVLJQHG�WR�PH�

,�ZDV�H[WUHPHO\�JUDWHIXO�WR�EH�DEOH�WR�FKRRVH�ZKDW�,�ZRXOG�OLNH�WR�
ZRUN�RQ��DQG�P\�FROOHDJXHV�DQG�PHQWRUV�ZHUH�DOZD\V�KDSS\�WR�KHOS�DQG�YHU\�DSSURDFKDEOH��
7KH\�ZHQW�RXW�RI�WKHLU�ZD\�WR�PDNH�PH�FRPIRUWDEOH��DQG�ZH�ZRXOG�RIWHQ�SODQ�ZHHNHQG�
H[FXUVLRQV�ZLWKLQ�WKH�FLW\�

FRPSOHWHO\�QHZ�SODFH�RQ�P\�RZQ���HYHQ�ZLWK�QR�SULRU�NQRZOHGJH�RI�&KLQHVH��,�WUDYHOOHG�
VROR�WR�6KDQJKDL�DQG�1DQMLQJ�RYHU�WZR�RI�WKH�ZHHNHQGV��OLYHG�LQ�\RXWK�KRVWHOV�DQG�PDGH�

LQFOXGLQJ�WKH�ORFDO�FXLVLQHV�RI�FRXUVH��&KLQD�LV�RQH�RI�WKH�VDIHVW�FRXQWULHV�WR�WUDYHO�IRU�D�

&RQWLQXH�WR�VWD\�LQ�WRXFK�ZLWK�%6(�WKURXJK�

DQG�RU�MRLQLQJ�RXU

$QG�DOZD\V�IHHO�IUHH�WR�VHQG�\RXU�DOXPQL�XSGDWHV�

7KLQNLQJ�DERXW�JUDG�VFKRRO���

2U�NQRZ�RI�VRPHRQH�ZKR�LV"

%6(�LV�DFFHSWLQJ�
DSSOLFDWLRQV

)RU�PRUH�LQIRUPDWLRQ��SOHDVH�YLVLW�
ZZZ�EVH�YW�HGX�JUDGXDWH�DSSO\�KWPO
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&RQJUDWXODWLRQV�WR�WZHOYH�%6(�JUDGXDWH�VWXGHQWV�ZKR�FRPSOHWHG�WKHLU�GHJUHHV�LQ�VXPPHU������
�')4''5�	#40'&

3K'�'HJUHH
$NLQURWLPL�$NLQROD �
EDQN�VRLOV��

1DVULQ�$ODPGDUL
&RQWURO�0HDVXUHV�LQ�8UEDQ�:DWHUVKHGV��

3HGUR�,YR�*XLPDUDHV�%UDJD�GD�6LOYD� �$GYLVRU��5��6HQJHU���'LVFRYHU\�RI�D�QRYHO�PLFURDOJDO�VWUDLQ�6FHQHG�
HVPXV�VS��$��DQG�H[SORUDWLRQ�RI�LWV�SRWHQWLDO�DV�D�PLFURELDO�FHOO�IDFWRU\�

6WHSKDQLH�+RXVWRQ� �$GYLVRU��:��+HVVLRQ���'HYHORSLQJ�D�6WRUPZDWHU�3RQG�)LOWHU� WR�&DSWXUH�3KRVSKRUXV�DQG�
2WKHU�3ROOXWDQWV�

+\XQZRR�.DQJ��$GYLVRU��9��6ULGKDU���6RLO�PRLVWXUH�GULYHQ�GURXJKW�HYDOXDWLRQ�XQGHU�SUHVHQW�DQG�IXWXUH�FRQGL�
WLRQV�

7\OHU�.H\V��$GYLVRU��'��6FRWW���0RQLWRULQJ�DQG�0DQDJLQJ�5LYHU�&RUULGRUV�LQ�WKH�0LGVW�RI�*URZLQJ�:DWHU�'HPDQG

06�'HJUHH

.DWKHULQH�%ODQG��$GYLVRU��5��6HQJHU���/LJQRFHOOXORVLF�IHUPHQWDWLRQ�RI�6DFFKDURP\FHV�FHUHYLVLDH�WR�SURGXFH�
PHGLXP�FKDLQ�IDWW\�DOFRKROV�

&RQQRU�%URJDQ

0DGHOLQH�&DXGLOO� �$GYLVRU��'��6FRWW���&RPSRVLWLRQ�DQG�WUDQVSRUW�RI�FDUERQ�LQ�D�9LUJLQLD�UXQ�RI�ULYHU��525��
UHVHUYRLU�V\VWHP�DFURVV�D�VWRUP�HYHQW�

0RUJDQ�'L&DUOR��$GYLVRU��-��6KRUWULGJH���6WDWLVWLFDOO\�(YDOXDWLQJ�:DWHU�&RQVXPSWLRQ�+LVWRULFDOO\�DQG�$FURVV�
0XOWLSOH�8VHUV�LQ�9LUJLQLD�

'DQLHO�5RELQVRQ��$GYLVRU��'��6DPSOH���$VVHVVLQJ�*UHHQ�,QIUDVWUXFWXUH�1HHGV�LQ�+DPSWRQ�5RDGV��9LUJLQLD�DQG�
,GHQWLI\LQJ�WKH�5ROH�RI�9LUJLQLD�&RRSHUDWLYH�([WHQVLRQ�

7HQHLO�6LYHOOV��$GYLVRU��:��+HVVLRQ���0(1*��,PSDFWV�RI�OLYHVWRFN�H[FOXVLRQ�RQ�WKH�ZDWHU�TXDOLW\�RI�VPDOO�WULEX�
WDULHV�LQ�VRXWKZHVWHUQ�9LUJLQLD�

%6(�8QGHUJUDGXDWH�&RQWULEXWHV�WR�%LRPHGLFDO�'HVLJQ�*URXS
)URP�%6(�VWXGHQW�6DPDQWKD�%RQG��³%LRDFWLYLW\�LV�DQ�LQ�
WHUGLVFLSOLQDU\�ELRPHGLFDO�GHVLJQ�WHDP�RQ�FDPSXV��2XU�PLV�
VLRQ�LV� WR� LGHQWLI\�PHGLFDO�SUREOHPV�DURXQG�WKH�ZRUOG�DQG�
VROYH�WKHP�ZLWK�DQ�HQJLQHHULQJ�DSSURDFK��7KH�WHDP�LV�GLYLG�
HG�LQWR�WZR�IRFXVHV��ELRPHFKDQLFV�DQG�ELRFKHPLVWU\��$V�SDUW�
RI�WKH�ELRPHFKDQLFV�WHDP��,�KDYH�EHHQ�KHOSLQJ�GHVLJQ�D�OLIW�
LQJ�GHYLFH�IRU�HPHUJHQF\�PHGLFDO�VHUYLFHV��(06���2XU�JRDO�
LV�WR�FUHDWH�D�GHYLFH�WKDW�ZLOO�OLIW�SDWLHQWV�DQG�PDQHXYHU�WKHP�
WR�WKH�DPEXODQFH�WR�SUHYHQW�HPHUJHQF\�VHUYLFH�WHFKQLFLDQV�
�(07V��IURP�VWUDLQLQJ�WKHLU�EDFNV��2YHU�WKH�VXPPHU��D�IHZ�
PHPEHUV�RI�RXU�WHDP�DQG�,�SUHVHQWHG�RXU�LQLWLDO�SURWRW\SH�WR�
WKH�%ODFNVEXUJ�5HVFXH�VTXDG��8VLQJ�WKHLU�IHHGEDFN��ZH�DUH�
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6WXGHQW�&R�2SV��5HSRUWV�IURP�WKH�³5HDO�:RUOG´�

&R�RSV�SURYLGH�9LUJLQLD�7HFK�VWXGHQWV�ZLWK�DQ�H[WHQGHG�LQWHUQVKLS�RI������PRQWKV�ZLWK�D�FRPSDQ\�LQ�EHWZHHQ�
VHPHVWHUV��RU�\HDUV��RI�WKHLU�XQGHUJUDGXDWH�GHJUHH��OHDUQ�PRUH�DW�ZZZ�FDUHHU�YW�HGX���6HYHUDO�RI�RXU�VWXGHQWV�WDNH�

)URP� MXQLRU� ��7KLV�SDVW�6SULQJ� DQG�6XPPHU� ,�ZDV�RQ� FR�RS�ZRUNLQJ� IRU�8OOLPDQ�6FKXWWH�
&RQVWUXFWLRQ�� D� JHQHUDO� FRQWUDFWRU� WKDW� VSHFLDOL]HV� LQ� ZDWHU� WUHDWPHQW� IDFLOLWLHV�� ,� ZRUNHG� ZLWK� WKH� SURMHFW�
PDQDJHPHQW�WHDP�RQ�WKH�3DWX[HQW�:DWHU�5HFODPDWLRQ�)DFLOLW\�([SDQVLRQ�3URMHFW�ZKLFK�PHDQW�WKDW�,�ZRUNHG�
RQ� WKH� FRQVWUXFWLRQ� VLWH� DV� ZH� QHDUO\� GRXEOHG� WKH� FDSDFLW\� RI� $QQH�$UXQGHO�
&RXQW\��0'¶V�ZDVWHZDWHU�WUHDWPHQW�IDFLOLW\��,�ZRUNHG�RQ�WKLQJV�VXFK�DV�DQDO\]LQJ�
GUDZLQJV��IRUPLQJ�ELOOV�RI�PDWHULDOV��SURFXULQJ�FRVW�TXRWHV�IRU�VXSSOLHV��GRLQJ�FRVW�

,�DOVR�GUDIWHG�FRQVWUXFWLRQ�GRFXPHQWV�VXFK�DV�VXEPLWWDOV��5),¶V��SXUFKDVH�RUGHUV��
DQG�VRPH�SURMHFW�GUDZLQJV�DQG�GHVLJQV�

,�UHDOO\�ORYHG�EHLQJ�DEOH�WR�FR�RS�ZLWK�8OOLPDQ�6FKXWWH�HVSHFLDOO\�EHFDXVH�,�JRW�
WR�ZRUN�ZLWK�WKHP�IRU�VXFK�D�ORQJ�WLPH�SHULRG��7KLV�JDYH�PH�WLPH�WR�UHDOO\�IHHO�

DVVHW�WR�WKH�SURMHFW�PDQDJHPHQW�WHDP��%HLQJ�RQ�D�MRE�VLWH�DOVR�PHDQW�WKDW�,�JRW�D�ORW�

WDXJKW�PH�WKDW�WKDW�LV�VRPHWKLQJ�LPSRUWDQW�WR�PH�LQ�IXWXUH�MRE�VHDUFKHV�

6LQFH�EHLQJ�EDFN�DW�97�,� WKLQN�,�KDYH�GHYHORSHG�D�PXFK�EHWWHU�ZRUN�HWKLF�DQG�
VFKHGXOH� EHFDXVH� ,� JRW� VR� XVHG� WR�ZRUNLQJ� IXOO�ZRUN�ZHHNV�� ,� DOVR� KDYH�PRUH�
SUDFWLFDO�NQRZOHGJH�WR�UHODWH�WR�D�ORW�RI�WKH�WKLQJV�WKDW�,�DP�OHDUQLQJ�LQ�P\�FODVVHV�

)URP� VHQLRU� �� )RU� WKH� SDVW� ��PRQWKV�� ,� KDYH� EHHQ�ZRUNLQJ� DV� D� 3URGXFWLRQ�:LQHPDNLQJ�
,QWHUQ� LQ� /LYLQJVWRQ�� &DOLIRUQLD�� ,Q� SURGXFWLRQ� ZLQHPDNLQJ�� ZLQHPDNHUV� PDQDJH�
WKH�SURFHVV�IURP�JUDSH�WR�ERWWOH��6RPH�RI�P\�GDLO\�WDVNV�LQFOXGH�SHUIRUPLQJ�FRSSHU�
DQG� DFLG� WULDOV�� FKHFNLQJ� IHUPHQWDWLRQ� HTXLSPHQW�� DQG� SXOOLQJ� ZLQH� VDPSOHV�� ,Q�
DGGLWLRQ�� ,� DP� ZRUNLQJ� RQ� D� SURMHFW� WR� LQFUHDVH� VROLGV� PDQDJHPHQW� FDSDFLW\� IRU�
VPDOOHU�WRQQDJH�SURJUDPV�OLNH�6DXYLJQRQ�%ODQF�DQG�5RVH��7KLV�SURMHFW�KDV�SURYLGHG�
WKH� RSSRUWXQLW\� WR� HPSOR\� WKH� SUREOHP�VROYLQJ� VNLOOV� OHDUQHG� WKURXJKRXW� WKH� %6(�
FXUULFXOXP�� 2YHUDOO�� *DOOR� LV� D� ZRQGHUIXO� FRPSDQ\� WR� ZRUN� IRU�� (YHU\RQH� ,� ZRUN�
ZLWK� LV� LQFUHGLEO\� NQRZOHGJHDEOH� DERXW� ZKDW� WKH\� GR� DQG� DUH� DOZD\V� PRUH� WKDQ�
KDSS\�WR�DQVZHU�DQ\�TXHVWLRQV�,¶YH�KDG�DERXW�ERWK�OLIH�LQ�&DOLIRUQLD�DQG�ZLQHPDNLQJ�

)URP� VHQLRU� �� ,� DP� FXUUHQWO\� LQWHUQLQJ� DW� (��	� -��*DOOR�:LQHU\� RXW� LQ�
0RGHVWR��&$�DV� D�:LQHPDNLQJ� LQWHUQ��0\� UROH�KDV�EHHQ�ZLWK� WKH�7DEOH�:LQH� WHDP�
�WKLQN�EUDQGV�OLNH�/LEHUW\�&UHHN��%DUHIRRW��DQG�'DUN�+RUVH���ZRUNLQJ�RQ�JHWWLQJ�ZLQHV�

WRXFKHG�XS�DQG�UHDG\�WR�EH�ERWWOHG�DW�WKH�0RGHVWR�KHDGTXDUWHUV��2Q�D�GDLO\�
EDVLV�� ,� DVVLVW�P\� WHDP�ZLWK�PRQLWRULQJ�ZLQH� TXDOLW\� E\� SXWWLQJ� WRJHWKHU�

DP�FXUUHQWO\�UHVSRQVLEOH�IRU�DOO�RI�WKH�3LQRW�1RLU�DQG�0DOEHF�EOHQGV�WKDW�JR�
WKURXJK�0RGHVWR��6LQFH�PLG�-XQH�WKDW�KDV�DPRXQWHG�WR�RYHU���PLOOLRQ�ZLQH�

+DYLQJ� D� EDFNJURXQG� LQ�%6(� DOORZV�PH� WR� VHH� WKH� ELJJHU� SLFWXUH� RI� WKH�
HQWLUH�ZLQHPDNLQJ�SURFHVV��VLQFH�,�DP�IDPLOLDU�ZLWK�WKH�HTXLSPHQW�XVHG�WR�

ERWK�ODE�DQG�SUREOHP�VROYLQJ�VNLOOV��,�KDYH�YHU\�PXFK�HQMR\HG�P\�WLPH�VR�
IDU�KHUH�ZLWK�*DOOR��HYHU\RQH�KHUH�LV�JUHDW�DQG�DV�D�ZKROH�WKH�FRPSDQ\�LV�
DZHVRPH��$QG�EHLQJ�D�:LQHPDNHU�LV�D�ORW�RI�IXQ�



��ZZZ�EVH�YW�HGX

%6(�6WXGHQW�:LQV�,QWHUQDWLRQDO�6RLO�-XGJLQJ�$ZDUG�LQ�%UD]LO

,W�WRRN�SODFH�LQ�6HURSpGLFD��%UD]LO��ZKLFK�LV�DQ�KRXU�
RXWVLGH�RI�5LR��GXULQJ�$XJXVW�������7KH�ODQGVFDSH�

IURP�ZKLFK�WKH�WRSV�RI�DQFLHQW�PRXQWDLQV�SURWUXGH��

7KHUH� ZHUH� ��� FRPSHWLWRUV� IURP� ��� FRXQWULHV� LQ�
WKH�FRQWHVW��,�SODFHG��QG�DQG�KDG�WHDPPDWHV�SODFH�
�VW�DQG��UG��,�ORYHG�P\�WHDP��,�WKLQN�RXU�VXFFHVV�
ZDV�SDUWLDOO\�GXH� WR�KRZ�ZHOO�ZH�JRW�DORQJ��7KH�
RWKHU� SDUW� ZDV� GXH� WR� RXU� FRDFK�� 'U�� *DOEUDLWK��
ZKR�FRDFKHV� VRLO� MXGJLQJ�DW�9LUJLQLD�7HFK�DQG� LV�
LQFUHGLEO\�NQRZOHGJHDEOH�

,W�ZDV�JUHDW�PHHWLQJ� VR�PDQ\� IULHQGV� IURP�RWKHU�
FRXQWULHV�� 6RPHWLPHV� WKHUH�ZDV� D� ODQJXDJH� EDUULHU�� EXW� D� FRPPRQ� ORYH� IRU� VRLO�ZDV� DOZD\V�
HQRXJK�WR�RYHUFRPH�LW�

�%HQ�6PLWK��%6(�-XQLRU

%6(�$PEDVVDGRUV�5HFUXLW�1HZ�6WXGHQWV

7KH�����������%6(�$PEDVVDGRUV�KDYH�EHHQ�EXV\�WKLV�IDOO�UHSUHVHQWLQJ�WKH�GHSDUWPHQW�DW�YDULRXV�
UHFUXLWLQJ�HYHQWV��:H�KDYH�KDG�IRXU�&2(�2SHQ�+RXVH�HYHQWV�WDUJHWLQJ�SURVSHFWLYH�KLJK�VFKRRO�
VWXGHQWV�DQG�WKH�&2(�,QIRUPDWLRQ�6HVVLRQ�IRU�WKH�*HQHUDO�(QJLQHHULQJ�VWXGHQWV�KHUH�DW�9LUJLQLD�

WKHLU�HQJLQHHULQJ�PDMRUV��:H�KDYH�DOVR�KHOSHG�VWXGHQWV�QHZ�WR�%6(�DFFOLPDWH�WR�WKH�SURJUDP�E\�
YROXQWHHULQJ�DW�WKH�%6(�:HOFRPH�%DFN�,FH�&UHDP�6RFLDO�DQG�VHUYLQJ�DV�VWXGHQW�PHQWRUV�WR�RXU�
LQFRPLQJ�VRSKRPRUHV�DQG�WUDQVIHU�VWXGHQWV��7KH�$PEDVVDGRUV�KDYH�JLYHQ�PXOWLSOH�LQGLYLGXDO�
WRXUV�WR�KLJK�VFKRRO�VWXGHQWV�DQG�WKHLU�IDPLOLHV�DQG�DUH�LQ�WKH�SURFHVV�RI�YLVLWLQJ�FODVVURRPV�DQG�
VWXGHQW�FOXEV�DW�ORFDO�KLJK�VFKRROV�LQ�%ODFNVEXUJ��&KULVWLDQVEXUJ��6DOHP��DQG�5RDQRNH�DV�ZHOO�
DV�WKHLU�DOPD�PDWHUV�

2FWREHU���WK�2SHQ�+RXVH�	�
&2(�6KRZFDVH

3LFWXUHG�OHIW�WR�ULJKW��$O\VVD�)RUG��%HQ�$JQRU��
0RKDPPHG�%DGHU��+DQD�&RRJDQ��DQG�/L]�3UDWW



�� %6(�)DOO������1HZVOHWWHU

*UDGXDWH�6WXGHQW�5HVHDUFK�DQG�2XWUHDFK�LQ�*XDWHPDOD
6XSSRUWHG�E\�D�97�&HQWHU�IRU�3HDFH�6WXGLHV�DQG�9LROHQFH�
3UHYHQWLRQ� JUDQW�� GRFWRUDO� VWXGHQW� DQG� &DUYHU� )HOORZ�
&ULVWLQD�0DUFLOOR� VSHQW� QHDUO\� D�PRQWK� LQ�*XDWHPDOD�
WKLV�VXPPHU�ZRUNLQJ�ZLWK�ORFDO�FRPPXQLWLHV�WR�HQVXUH�
VDIH� GULQNLQJ� ZDWHU� TXDOLW\�� ,Q� KHU� ZRUGV�� ³7KLV� -XO\��
,� FRQGXFWHG� D� GULQNLQJ�ZDWHU� VWXG\� RI� 6DQ�5DIDHO�/DV�
)ORUHV��*XDWHPDOD�DQG�FR�OHDG�D�ZDWHU�PRQLWRULQJ�ZRUN�
VKRS�IRU�FLWL]HQ�VFLHQWLVWV��0RVW�RI�WKLV�UXUDO��PLQLQJ�LP�
SDFWHG� DUHD� UHOLHV� RQ� VSRUDGLFDOO\� WUHDWHG� VSULQJ�ZDWHU�
IRU�DOO�XVHV�DQG�OLWWOH�LQIRUPDWLRQ�LV�DYDLODEOH�UHJDUGLQJ�
ZDWHU�TXDOLW\��6DPSOLQJ�LQYROYHG�ORQJ�GD\V�RI�KLNLQJ�WR�
ZDWHU�VRXUFHV� LQ�IRUHVWHG�PRXQWDLQRXV�DUHDV�ZLWK�FRP�
PXQLW\�JXLGHV��$�VXEVHTXHQW�ZDWHU�PRQLWRULQJ�ZRUNVKRS�
HTXLSSHG�LQGLYLGXDOV�IURP�DOO�RYHU�*XDWHPDOD�WR�SODQ�IRU�

�
GDWLRQ�IRU�D�QDWLRQDO�ZDWHU�PRQLWRULQJ�QHWZRUN�OHDG�E\�FLWL]HQ�VFLHQWLVWV��%HLQJ�KDOI�*XDWHPD�
ODQ��WKLV�SURMHFW�LV�H[WUHPHO\�PHDQLQJIXO�WR�PH��,W�DOORZV�PH�WR�XVH�P\�3K'�WUDLQLQJ�WR�KHOS�
FRPPXQLWLHV�WKDW�DUH�PRVW�LQ�QHHG�RI�HQJLQHHULQJ�H[SHUWLVH��5HVHDUFK�ZLOO�FRQWLQXH�LQ�'HFHP�

([SHULHQFH�IRU�8QGHUJUDGXDWHV��5((8���FR�GLUHFWHG�E\�%6(�
SURIHVVRU�&XOO\�+HVVLRQ��%6(�DVVRFLDWH�SURIHVVRU�/HLJK�
$QQH�.URPHWLV��6FKRRO�RI�3ODQW�DQG�(QYLURQPHQWDO�6FLHQF�
HV�DVVLVWDQW�SURIHVVRU�%ULDQ�%DGJOH\��DQG�H[WHQVLRQ�FRRUGLQD�
WRU�$PEHU�9DOORWWRQ��97�+RUWLFXOWXUH���)RU�QLQH�ZHHNV�%6(�

DQG�XQLYHUVLWLHV�DFURVV�WKH�FRXQWU\��PDMRULQJ�LQ�D�YDULHW\�
RI�GLVFLSOLQHV�UDQJLQJ�IURP�(QYLURQPHQWDO�(QJLQHHULQJ�WR�
(FRQRPLFV��,QWHUGLVFLSOLQDU\�VWXGHQW�WHDPV�IRFXVHG�RQ�WKH�
HQYLURQPHQWDO�DQG�VRFLDO�LPSDFWV�RI�WKH�ORFDO�0RXQWDLQ�9DOOH\�3LSHOLQH��UHO\LQJ�RQ�WHFKQLTXHV�DV�
YDULHG�DV�EHQWKLF�PDFURLQYHUWHEUDWH�DVVHVVPHQWV��GLJLWDO�LPDJH�HYDOXDWLRQ��DQG�FRQWHQW�DQDO\VLV�

SURFHVVLQJ�VLWH��DQG�ORFDO�SXEOLF�PHHWLQJV��7KH\�DOVR�KDG�
RSSRUWXQLWLHV�WR�H[SORUH�JUDGXDWH�SURJUDPV��H[WHQVLRQ�
RSSRUWXQLWLHV��DQG�WKH�EURDGHU�UHJLRQ�WKURXJK�WULSV�WR�
YLVLW�ORFDO�IDUPHUV��D�FDYLQJ�WULS�WR�ZLWQHVV�NDUVW�JHRORJ\�

LQWHUHVWHG�XQGHUJUDGXDWHV�DUH�HQFRXUDJHG�WR�FKHFN�RXW�RXU�

ZHHEO\�FRP���

6XPPHU�5((8�3URJUDP�5HVHDUFKHV�0RXQWDLQ�9DOOH\�3LSHOLQH



��ZZZ�EVH�YW�HGX

:ULJKW�MRLQV�%6(
'U��&OD\�:ULJKW�MRLQHG�%6(�DV�DQ�DVVLVWDQW�SURIHVVRU�LQ�$X�

RI� DJULFXOWXUDO� SURGXFWV� WKURXJK� LQFUHDVLQJ� RXU� XQGHUVWDQG�
LQJ�RI�KRZ�D�SODQW¶V�JHQHV�FRQWURO�LWV�IRUP�DQG�IXQFWLRQ��+LV�
ZRUN�FRPELQHV�DSSURDFKHV�IURP�PROHFXODU�JHQHWLFV��V\QWKHW�
LF�DQG�FRPSXWDWLRQDO�ELRORJ\��ELRLQIRUPDWLFV��DQG�SURWHLQ�HQ�
JLQHHULQJ� WR� GHYHORS� WRROV� WR�PHDVXUH� DQG� UH�HQJLQHHU� SODQW�
GHYHORSPHQW�DQG�EHKDYLRU��+H�UHFHLYHG�KLV�3K�'��IURP�-RKQV�
+RSNLQV�8QLYHUVLW\�DQG�%�6��IURP�1RUWK�&DUROLQD�6WDWH�8QL�
YHUVLW\�� ERWK� LQ� &KHPLFDO� DQG� %LRPROHFXODU� (QJLQHHULQJ��

'U��:ULJKW�VSHQW� WKH�SDVW� IRXU�\HDUV�DW� WKH�8QLYHUVLW\�RI�:DVKLQJWRQ� LQ�6HDWWOH��VWXG\LQJ� WKH�
PDVWHU� SODQW� JURZWK�KRUPRQH�� DX[LQ�� DQG�KRZ�SODQWV� RI� WKH� VDPH� VSHFLHV� FROOHFWHG� IURP�DOO�

LWV� URRW� DQG� VKRRW� DUFKLWHFWXUH�� %\� XQGHUVWDQGLQJ� KRZ� PXWDWLRQV� LQ� DX[LQ� UHVSRQVH� JHQHV�
FKDQJH�SODQW�DUFKLWHFWXUH��WKH�:ULJKW�JURXS�DLPV�WR�UDWLRQDOO\�HQJLQHHU�FURS�SODQW�DUFKLWHFWXUH��

$W�9LUJLQLD�7HFK��'U��:ULJKW¶V�UHVHDUFK�ZLOO�H[SDQG�XSRQ�WKLV�VWXG\�RI�SODQW�KRUPRQHV�WR�GHIHQVH�KRU�
PRQHV�DQG�KRUPRQH�PHWDEROLVP��+H�ZLOO�DOVR�XWLOL]H�SURWHLQ�HQJLQHHULQJ�WHFKQLTXHV�WR�GHYHORS�SODQW�
KRUPRQH�DQG�SURWHLQ�ELRVHQVRUV�DV�ZHOO�DV�WR�WUDLQ�SODQW�LPPXQH�V\VWHPV�WR�EH�UHVLVWDQW�WR�SDWKRJHQV��

,Q�KLV�VSDUH�WLPH��&OD\�HQMR\V�VSHQGLQJ�WLPH�ZLWK�KLV�SDUWQHU�5DFKHO�DQG�GRJ�6RSKLH��6LQFH�PRY�
LQJ�WR�%ODFNVEXUJ��WKH\�KDYH�EHHQ�HQMR\LQJ�KLNLQJ�LQ�WKH�%OXH�5LGJH�0RXQWDLQV�DQG�SUHSDULQJ�

�
LQJ�IHUPHQWDWLRQV�RI�DOO�NLQGV�LQ�KLV�VSDUH�WLPH�

(DVWRQ�$SSRLQWHG�WR�3DQHO
'U��=DFK�(DVWRQ�ZDV�UHFHQWO\�DSSRLQWHG�WR�D�1DWLRQDO�$FDGHPLHV�RI�
6FLHQFH��(QJLQHHULQJ��DQG�0HGLFLQH�SDQHO�WR�UHYLHZ�WKH�1HZ�<RUN�
&LW\�:DWHUVKHG�3URWHFWLRQ�3ODQ��7KH�1HZ�<RUN�&LW\��1<&��ZDWHU�

��ELOOLRQ�JDOORQV�D�GD\�RI�ZDWHU� WR�RYHU���PLOOLRQ�SHRSOH� LQ�1<&�
DQG�VHYHUDO�XSVWDWH�PXQLFLSDOLWLHV��7KH�1<&�ZDWHU�VXSSO\�V\VWHP�LV�

�
LW\�RI�WKH�ZDWHU�VXSSO\�ZDWHUVKHG��LW�LV�RZQHG�EXW�SULYDWH�FLWL]HQV��
$V�D�UHVXOW��1<&�KDV�GHYHORSHG�D�XQLTXH�UHODWLRQVKLS�ZLWK�XSVWDWH�
ZDWHUVKHG�ODQG�RZQHUV��SURYLGLQJ�IXQGV�WR�LQVWDOO�DQG�PDLQWDLQ�EHVW�
PDQDJHPHQW�SUDFWLFHV�DQG�ZDVWHZDWHU�WUHDWPHQW�SODQWV�LQ�RUGHU�WR�
SURWHFW�WKH�VRXUFH�ZDWHUV��ZKLOH�XSVWDWH�UHVLGHQWV�DJUHH�WR�ODQG�PDQ�
DJHPHQW�UHVWULFWLRQV��7KH�1DWLRQDO�$FDGHPLHV�SDQHO�LV�WDVNHG�ZLWK�
D����PRQWK�UHYLHZ�SURFHVV�WR�DGYLVH�1<&�DV�LW�FRQWLQXHV�WR�LPSOH�
PHQW�WKH�ZDWHUVKHG�SURWHFWLRQ�SODQ��ZKLFK�KDV�HYROYHG�WR�UHVSRQG�WR�

FKDQJLQJ�FRQGLWLRQV��UHJXODWRU\�UHTXLUHPHQWV��DQG�HPHUJLQJ�ULVNV�WR�WKH�ZDWHU�VXSSO\��7KH�SDQHO�
ZLOO�UHYLHZ�DQG�HYDOXDWH�WKH�1<&�SODQ�ZLWK�WKH�JRDO�RI�GHWHUPLQLQJ�ZKHWKHU�WKH�FXUUHQW�VXLWH�
RI�ZDWHUVKHG�SURWHFWLRQ�SURJUDPV�LV�DSSURSULDWH�DQG�DGHTXDWH�WR�FRPSO\�ZLWK�WKH�6XUIDFH�:DWHU�
7UHDWPHQW�5XOH�LQWR�WKH�IXWXUH�



�:,1�$�35,=(�,1�7+(�7$*/,1(�7+(0(�$1'�/2*2�&217(67�

3DUWLFLSDWH�LQ�WKH�%6(�'HSDUWPHQW¶V����WK�$QQLYHUVDU\�LQ�����

:H�QHHG�D�7DJOLQH�7KHPH�DQG�/RJR�IRU�WKH�\HDU�ORQJ�REVHUYDQFH�

$�YDULHW\�RI�DFWLYLWLHV��FRPPXQLFDWLRQV��DQG�SURGXFWV�ZLOO�EH�SDUW�RI�RXU����WK�$QQLYHUVDU\�
REVHUYDQFH�DV�ZH�ORRN�WR�WKH�SDVW��SUHVHQW��DQG�IXWXUH�RI�RXU�GHSDUWPHQW��6XEPLW�\RXU�
LGHDV�IRU�D�WDJOLQH�WKHPH�DQG�RU�ORJR�WR�EH�LQFOXGHG�RQ�YLUWXDOO\�HYHU\WKLQJ�FRQQHFWHG�ZLWK�
WKH�%6(�'HSDUWPHQW¶V����WK�DQQLYHUVDU\��LQFOXGLQJ�FORWKLQJ�DQG�PHPHQWRV���

35,=(6�ZLOO�EH�DZDUGHG�IRU�WKH�VHOHFWHG�7DJOLQH�7KHPH�DQG�/RJR�HQWULHV��3UL]HV��HDFK�
YDOXHG�DW�DSSUR[LPDWHO\�������LQFOXGH�VFKRODUVKLSV�IRU�FXUUHQW�VWXGHQWV��IUHH�KRWHO�VWD\�IRU�
���WK�DQQLYHUVDU\�RQ�FDPSXV�FHOHEUDWLRQ�IRU�DOXPQL�RU�IULHQGV��DQG�DQQLYHUVDU\�FORWKLQJ�
DQG�PHPHQWRV�

68%0,7�\RXU�LGHDV��DQG�DQ\�TXHVWLRQV��WR�0DU\�/HLJK�:ROIH��POZROIH#YW�HGX��E\�
0DUFK����������

�� %6(�)DOO������1HZVOHWWHU

'U��9HQNDWDUDPDQD�³6UL´�6ULGKDU�ZDV�SURPRWHG� WR�DVVRFLDWH�SURIHVVRU�ZLWK� WHQXUH� WKLV�SDVW� VXPPHU�� �6UL�
KDV� D� 3K'� IURP�2NODKRPD� 6WDWH� DQG� KHOG� IDFXOW\� SRVLWLRQV� DW�8QLYHUVLW\� RI�1H�
EUDVND�DQG�%RLVH�6WDWH�8QLYHUVLW\�EHIRUH�MRLQLQJ�97�LQ�������6UL¶V�UHVHDUFK�IRFXVHG�
RQ�ZD\V�WR�RSWLPL]H�WKH�DOORFDWLRQ�RI�ZDWHU�UHVRXUFHV�WR�PHHW�FRPSHWLQJ�GHPDQGV�
�H�J���LUULJDWLRQ��K\GURSRZHU��DQG�ZDWHU�VXSSO\�IRU�LQGXVWULDO��PXQLFLSDO�DQG�GRPHVWLF�

RI�RSWLPL]LQJ�WKH�DOORFDWLRQ�RI�ZDWHU�UHVRXUFHV��+H�KDV�FR�OHDG�WKH�1$6$�IXQGHG�
0HNRQJ�%DVLQ�SURMHFW�WR�VWXG\�FOLPDWH�YDULDELOLW\�DQG�ZDWHU�HQHUJ\�IRRG�QH[XV�LQ�DQ�
LQWHUQDWLRQDO�FROODERUDWLRQ�FRYHULQJ�7KDLODQG��/DRV��&DPERGLD�DQG�9LHWQDP��+H�LV�

+DPSWRQ�5RDGV�UHJLRQ�RI�9LUJLQLD��+LV�SDVVLRQ�LV�WR�LQWHJUDWH�VRFLDO�VFLHQFH�SHUVSHF�
WLYHV�ZLWK�HDUWK�V\VWHP�PRGHOLQJ�WKDW�ZLOO�LPSDFW�SROLF\�GHFLVLRQV�DQG�WKH�ZHOIDUH�
RI�VRFLHW\�E\�FRUUHFWO\�DGGUHVVLQJ�UHOHYDQW�TXHVWLRQV�DV�ZHOO�DV�EXLOG�EHWWHU�PRGHOV�

:DWHUVKHG�+\GURORJ\�DQG�*,6�IRU�(QJLQHHUV�

'U��-XVWLQ�%DURQH�ZDV�UHFHQWO\�SURPRWHG�WR�3URIHVVRU��+H�UHFHLYHG�D�3K'�IURP�&DVH�:HVWHUQ�5HVHUYH�8QLYHUVL�
W\�DQG�ZRUNHG�DW�86'$�SULRU�WR�MRLQLQJ�97�LQ�������-XVWLQ�KDV�UHVHDUFKHG��GHYHORSHG��
SDWHQWHG��DQG�FRPPHUFLDOL]HG�ORZ�HQHUJ\��ORZ�FRVW�SURFHVVHV�WR�FRQYHUW�DJULFXOWXU�
DO� SURWHLQV� LQWR� XVHIXO� ELRGHJUDGDEOH� SODVWLFV�� �+H� KDV� IRFXVHG� RQ� XVLQJ� QRQ�IRRG�
SURWHLQV�LQ�ORZ�WHPSHUDWXUH�SURFHVVHV�ZLWK�ZDWHU�DQG�RWKHU�EHQLJQ�VROYHQWV��+H�KDV�
VWDUWHG�D�FRPSDQ\��3URWHLQ�4��,QF���WR�FRPPHUFLDOL]H�WKHVH�GLVFRYHULHV��+LV�UHVHDUFK�
IRFXVHV�RQ�XVLQJ�DJULFXOWXUDO� UHVRXUFHV� WR�PDNH�XVHIXO�ELREDVHG�SRO\PHU�PDWHULDOV�
DW� ORZ�SURFHVVLQJ�HQHUJ\�� �7KHVH�PDWHULDOV�DUH�GHVLJQHG�DV�GLUHFW� UHSODFHPHQWV� IRU�

SURGXFHV�IHDWKHU�NHUDWLQ�EDVHG�SODVWLFV�LQ�D�0W��&UDZIRUG��9$�IDFWRU\��,Q�WKH�IXWXUH��
-XVWLQ�GHVLUHV�WR�SXUVXH�QHZ�ZD\V�RI�PDNLQJ�VXVWDLQDEOH�QDQRPDWHULDOV��KHOS�JURZ�WKH�
&HQWHU�IRU�6RIW�0DWWHU�DQG�%LRORJLFDO�3K\VLFV�DQG�DGDSW�IXQGDPHQWDO�SRO\PHU�VFLHQFH�
WR�IRRG�VWUXFWXUH�DQG�SURFHVVLQJ��+H�KDV�WDXJKW�VHYHUDO�GHSDUWPHQW�FRXUVHV�LQFOXGLQJ��
7KHUPRG\QDPLFV�RI�%LRORJLFDO�6\VWHPV��7UDQVSRUW�3URFHVVHV�LQ�%LRORJLFDO�6\VWHPV��

%LREDVHG�,QGXVWULDO�3RO\PHUV��,QGXVWULDO�3URFHVVLQJ��DQG�)RRG�(QJLQHHULQJ���

3URPRWLRQV
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%6(�$VVRFLDWH�3URIHVVRU�'XUHOOH�³6FRWW\´�6FRWW �
ODERUDWLRQ�ZLWK�5REHUW�%XUJKRO]HU� �0�6�� µ���� IURP�9LUJLQLD¶V�'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDO�

HPSOR\V�����XQGHUJUDGXDWH�VWXGHQWV�DW�D�WLPH��VRSKRPRUHV�WR�VHQLRUV��WR�H[DPLQH�ZDWHU�UHVRXUFH�LVVXHV�
DFURVV�9LUJLQLD��7RSLFV�KDYH�UDQJHG�IURP�UXQQLQJ�K\GURORJLF�PRGHOV�IRU�WKH�VRXWKHUQ�ULYHUV�RI�9LUJLQLD�
WR�H[SORULQJ�VWDWLVWLFDO�PHWULFV�RI�ZLGHO\�DYDLODEOH�ELRORJLFDO�GDWDEDVHV�DV�WRROV�IRU�XQGHUVWDQGLQJ�WKH�
VWDWH¶V�DTXDWLF�UHVRXUFHV��%H\RQG�DSSO\LQJ�FODVVURRP�NQRZOHGJH��VWXGHQWV�JDLQ�D�EDFNJURXQG�LQ�GDWD�
VFLHQFH��YLVXDOL]DWLRQ��DQG�WHDP�G\QDPLFV�

6XFFHVV� IURP� WKH� SURJUDP� FDQ� EH�PHDVXUHG� E\� WKH� QXPEHU� RI� VWXGHQWV� LQYROYHG�� WKHLU� LPPHGLDWH�
LPSDFW�RQ�WKH�VWDWH��DQG�HDFK�VWXGHQW¶V�QH[W�VWHS�LQ�KLV�RU�KHU�FDUHHU��7R�GDWH�����VWXGHQWV�KDYH�EHHQ�
LQYROYHG�ZLWKLQ� WKH�SURJUDP��:KLOH�PRVW�RI� WKHVH�VWXGHQWV�ZHUH� LQWHUHVWHG� LQ�ZDWHU��ELRSURFHVVLQJ�
VWXGHQWV�KDYH�DOVR�SDUWLFLSDWHG�DV�YDOXDEOH�PHPEHUV�RI�WKH�WHDP��7R�GDWH��WZR�VWXGHQWV�SDUWLFLSDWHG�

)RU�H[DPSOH��&RQQRU�%URJDQ��%�6��µ����0�6��µ����ZRUNHG�RQ�LPSURYLQJ�FXPXODWLYH�XQGHUVWDQGLQJ�RI�
LPSRXQGPHQWV�WKURXJK�ULYHU�V\VWHPV��ZKLFK�LV�LQYDOXDEOH�IRU�KROLVWLF�ZDWHU�UHVRXUFHV�PDQDJHPHQW�

,W¶V�H[WUHPHO\�UHZDUGLQJ�ZKHQ�VWXGHQW¶V�FRQWULEXWLRQV�DQG�SURGXFWV�DUH�XVHG�EH\RQG�WKH�LPPHGLDWH�
SURMHFW��)RU�H[DPSOH��VRPH�RI�WKH�SURMHFW�DQDO\VWV¶�RULJLQDO�YLVXDOL]DWLRQV��/LQGVD\�&DUU��%�6��µ�����

RI�WKH������6WDWH�:DWHU�5HVRXUFHV�SODQ��7KH�IROORZLQJ�\HDU��D�IRFXV�RQ�WKH�H[SORUDWLRQ�RI�LQVWUHDP�

K\GURORJLF�DQG�ELRORJLFDO�GDWDEDVHV�ZLWK�(ODLQD�3DVVHUR��%�6���µ����DQG�86*6�VFLHQWLVWV�

2I�FRXUVH�LW�LV�SHUKDSV�PRVW�UHZDUGLQJ�IRU�%6(�WR�VHH�+$53�VWXGHQW�DQDO\VWV�VXFFHHG�EH\RQG�%6(��
0XOWLSOH�JUDGXDWHV�KDYH�JRQH�WR�JUDG�
XDWH�VFKRRO�DQG�RU�QRZ�ZRUN�LQ�FRQ�

IRXQG�HPSOR\PHQW�DIWHU�JUDGXDWLRQ�DV�
D�GDWD�VFLHQWLVW�DW�WKH�86*6���-RVHSK�

RI�KLV�%�6��E\�9$'(4��DQG�FRQWLQXHV�
WR�ZRUN� QRZ� DV� D�PHQWRU� LQ�+$53��
2YHUDOO��WKH�+$53�SURJUDP�FRQWLQXHV�
DV� D� VXFFHVVIXO�PRGHO� IRU� SDUWQHULQJ�
ZLWK� SULYDWH�SXEOLF� DJHQFLHV� WR� HGX�
FDWH�RXU�IXWXUH�HQJLQHHUV�EH\RQG�WKH�
FODVVURRP�� )RU�PRUH� LQIRUPDWLRQ� RQ�
KRZ�WKH�SURJUDP�ZRUNV��JHW�LQ�WRXFK�
ZLWK� 6FRWW\� �GVFRWW#YW�HGX�� ZKR�
ZRXOG�ORYH�WR�FRQWLQXH�WR�EXLOG�XSRQ�
WKLV�PRGHO�WR�HQJDJH�XQGHUJUDGXDWHV��
UHJXODWRUV��DQG�FRQVXOWDQWV�RQ�PHDQ�
LQJIXO�DSSOLHG�K\GURORJLF�SURMHFWV�

&XUUHQW�VHQLRUV�.HOVH\�5LHW]��+DLOH\�$OVSDXJK��DQG�'DQLHO�+LOGHEUDQG�
EUDLQVWRUP�RYHU�WKH�VXPPHU�ZRUNLQJ�RQ�+$53�SURMHFWV
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([WHQVLRQ�$VVRFLDWH�%RE�/DQH�:RUNV�WR�(QVXUH�6DIHW\�RI�/RFDO�6HDIRRG

³5HFHQWO\� ,� SDUWLFLSDWHG� LQ� D� 12$$� IXQGHG� UHVHDUFK�
VWXG\�PRQLWRULQJ� LQWHUQDO� R\VWHU� WHPSHUDWXUHV� DV� WKH\�
WUDYHOHG�WKH�IRRG�FKDLQ�IURP�KDUYHVW�WR�FKHI��:H�ZDQW�
HG� WR�NQRZ�LI�R\VWHUV�ZHUH�EHLQJ�PDLQWDLQHG�DW�D�VDIH�
WHPSHUDWXUH�IRU�UDZ�FRQVXPSWLRQ���,�SDUWQHUHG�ZLWK�'U��
'DYH� /RYH� RI� -RKQV� +RSNLQV� 8QLYHUVLW\� %ORRPEHUJ�
6FKRRO�RI�3XEOLF�+HDOWK��IRFXVLQJ�RQ�DTXDFXOWXUHG�R\V�
WHUV� GHVWLQHG� IRU� WKH� UHVWDXUDQW� WUDGH� IURP� WKH� &KHVD�
SHDNH�%D\�:DWHU�6KHG�DQG�:DVKLQJWRQ�6WDWH���3ODFLQJ�
VPDOO�WHPSHUDWXUH�PRQLWRULQJ�GDWD�ORJJHUV�LQWR�R\VWHUV�
DW� SRLQW� RI� KDUYHVW� DQG� RQWR� WKH� R\VWHU� ER[� RU� EDJ� VR�
WHPSHUDWXUHV�HQFRXQWHUHG�ZHUH�FROOHFWHG�DQG�VWRUHG�HY�
HU\� WHQ�PLQXWHV�RQ� WKHLU� MRXUQH\� WR� UDZ�EDU�FKHIV�ZDV�
SULPDU\��:H�DOVR�ZDQWHG�WR�FDSWXUH�ZKDW�ZDV�KDSSHQLQJ�
WR�FKDQJH�WKH�WHPSHUDWXUH�LQ�WKH�R\VWHU�DORQJ�WKH�IRRG�

JUDGXDWH�UHVHDUFKHU���DQG�P\VHOI�WR�WUDYHO�IUHTXHQWO\�WR�
LQWHUHVWLQJ�SODFHV�LQ�WKH�&KHVDSHDNH�%D\�:DWHUVKHG�DQG�
:DVKLQJWRQ�6WDWH�UHJLRQV��+DUYHVWLQJ�IDFLOLWLHV��ZHW�SUR�
FHVVLQJ�URRPV��FROG�URRPV��IUHH]HUV��KDUYHVWLQJ�EDUJHV��
ODUJH� KDUYHVWLQJ� YHVVHOV�� OXQFK� URRPV��PXGG\� KDUYHVW�

DLUSRUW� WDUPDF� DQG� KRWHO� URRPV� ZHUH� ZKHUH� ZRUNHG���
:H�PHW�ZLWK�R\VWHU�KDUYHVWHUV��SURFHVVRUV��WUDQVSRUWHUV��
ZKROHVDOH�EXVLQHVV��UHVWDXUDQW�FKHIV�DQG�VKLSSLQJ�FRP�
SDQLHV�DW�DOPRVW�DQ\�KRXU�RI�WKH�GD\�RU�QLJKW�WR�DUUDQJH�IRU�WKH�SURSHU�LQVWDOODWLRQ�DQG�VDIH�
UHWXUQ�RI�WKH�GDWD�ORJJHUV��7KH�UHVXOWV�RI�RXU���\HDU�VWXG\�DUH�FXUUHQWO\�EHLQJ�SUHSDUHG�RI�
UHIHUHHG�MRXUQDOV�SXEOLFDWLRQ��6HD�*UDQW��LQGXVWU\�DQG�VWDNHKROGHU�PHHWLQJV�DQG�H[WHQVLRQ�

%RE�/DQH

6KRUWULGJH�([WHQVLRQ�$FWLYLW\
'U�� -XOLH� 6KRUWULGJH� JDYH� D� SUHVHQWDWLRQ� RQ� LUULJDWLRQ� DW�
WKH�7LGHZDWHU�$5(&¶V�3HDQXW�)LHOG�'D\�RQ�$XJXVW�����7KLV�
HYHQW�DWWUDFWHG�RYHU����IDUPHUV�DQG�SHUVRQQHO�IURP�VWDWH�DJ�

�

RI�:DWHU� 6XSSO\� DLPHG� DW� KHOSLQJ� IDUPHUV� XQGHUVWDQG� SHU�
PLWWLQJ� DQG� UHSRUWLQJ� UHTXLUHPHQWV� IRU� LUULJDWRUV�� DV�ZHOO� DV�
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����V

.DWK\�'H%XVK�*HH��%6�µ����
06¶�����DQ�DVVLVWDQW�SURIHVVRU�
RI�HQYLURQPHQWDO�VFLHQFH�
DW�/RQJZRRG�8QLYHUVLW\��
UHFHLYHG�WKH�SUHVWLJLRXV�-XQLRU�
)DFXOW\�$ZDUG�WKLV�)DOO�IRU�KHU�
FRQWULEXWLRQV�WR�VWXGHQW�OHDUQLQJ�

����V

'U��7KHUHVDK�=X��3K'�µ����
FXUUHQWO\�KROGV�D�FLYLOLDQ�UROH�
DV�D�JHQHUDO�ELRORJLVW�ZLWK�WKH�
8�6�$UP\�5HVHDUFK�/DERUDWRU\�
�$5/��LQ�$GHOSKL��0DU\ODQG��
7KHUHVDK�VHUYHG�DV�SUHVLGHQW�
IRU�WKH�SRVWGRFWRUDO�DVVRFLDWLRQ�

RQ�VHYHUDO�RWKHU�FRPPLWWHHV��
6KH�KDV�DOVR�SXEOLVKHG�
VHYHUDO�SDSHUV�GHWDLOLQJ�KHU�
UHVHDUFK�SURJUHVV�DQG�JLYHQ�
DFFRPSDQ\LQJ�UHVHDUFK�
SUHVHQWDWLRQV��:KLOH�D�JUDGXDWH�
VWXGHQW�LQ�%6(��7KHVV�WRJHWKHU�
ZLWK�KXVEDQG�3ULQFH�ZHOFRPHG�

\UV���6LQFH�OHDYLQJ�%ODFNVEXUJ�
WKH�IDPLO\�KDV�EHHQ�EOHVVHG�
ZLWK�WZR�DGGLWLRQDO�FKLOGUHQ��
1HKHPLDK����\UV��DQG�1RDK��
ERUQ�LQ�2FW�������7KHVV�VD\V�
³2XUV�KDV�EHHQ�D�EOHVVHG�
MRXUQH\�DQG�,�VWLOO�KDYH�IRQG�
PHPRULHV�RI�P\�WHQXUH�ZLWK�
%6(�IRU�ZKLFK�,�UHPDLQ�D�SURXG�

7R�������$OO�JUDGXDWHV�RI�WKH�%6(�GHSDUWPHQW

)URP��%6(�GHSDUWPHQW�DOXPQL�HQJDJHPHQW�FRPPLWWHH

$V�ZH�SUHSDUH�WR�FHOHEUDWH�WKH����WK�DQQLYHUVDU\�RI�RXU�%6(�
GHSDUWPHQW��RQH�JRDO�RI�RXU�FRPPLWWHH�LV�WR�XSGDWH�RXU�DOXPQL�
FRQWDFW�LQIRUPDWLRQ�VR�DOO�DOXPQL�FDQ�EH�ZHOO�LQIRUPHG�DERXW�WKH�
DFWLYLWLHV�RI�WKH����WK�DQQLYHUVDU\�DQG�VWD\�LQ�WRXFK�ZLWK�WKH�GH�
SDUWPHQW�DQG�RXU�JURZLQJ�DOXPQL�IDPLO\�DV�ZH�PRYH�IRUZDUG�LQWR�
WKH�QH[W�����\HDUV��:H�ZRXOG�JUHDWO\�DSSUHFLDWH�LW�LI�\RX�ZRXOG�
SURYLGH�\RXU�FXUUHQW�FRQWDFW�LQIRUPDWLRQ�WR�WKH�GHSDUWPHQW�YLD�RQH�
RI�WKH�IROORZLQJ��

�� &RPSOHWH�VXUYH\�DW�KWWSV���WLQ\XUO�FRP�97%6(�DOXPQL�RU���

�� &DOO�/L]D�6SUDGOLQ��DFDGHPLF�SURJUDPV�FRRUGLQDWRU��
������������DW��������������RU�HPDLO�/L]D�DW�OL]DDV��#YW�HGX

7KDQN�\RX��:H�ZLOO�EH�LQ�WRXFK�
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%LRORJLFDO�6\VWHPV�(QJLQHHULQJ�'HSW���0&�����
6HLW]�+DOO��5RRP������9LUJLQLD�7HFK
����$J�4XDG�/DQH
%ODFNVEXUJ��9$������

(PDLO��NURPHWLV#YW�HGX

/DXUD�(DQHV

3ULVFLOOD�%DNHU
=DFK�(DVWRQ
&XOO\�+HVVLRQ
-RKQ�,JQRVK
5REHUW�/DQH
-XOLH�6KRUWULGJH
'XUHOOH�6FRWW
&OD\�:ULJKW

9LUJLQLD�7HFK�GRHV�QRW�GLVFULPLQDWH�DJDLQVW�HPSOR\HHV��VWXGHQWV��RU�DSSOLFDQWV�RQ�WKH�EDVLV�RI�DJH��FRORU��GLVDELOLW\��JHQ�

RULHQWDWLRQ��YHWHUDQ�VWDWXV��RU�DQ\�RWKHU�EDVLV�SURWHFWHG�E\�ODZ�

%6(�)DOO������:HOFRPH�%DFN�,FH�&UHDP�6RFLDO


