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ZZZ�EODQG\ �YLUJLQLD�HGX

) LVFDO�<HDU�� � � � �FRLQFLGHG�ZLWK�WKH�� � �DQQLYHUVDU\ �RI�WKH�IRXQGLQJ�RI�WKH�)ULHQGV�RI�%ODQG\��7KLV
RUJDQL] DWLRQ�KHOSHG�ODXQFK�WKH�GDZQ�RI�D�QHZ�HUD�DW�%ODQG\ �DIWHU�P DQ\ �XQFHUWDLQ�\ HDUV�IROORZLQJ�WKH
' HSDUWP HQW�RI�%LRORJ\ pV�ZLWKGUDZDO�LQ�� � � � ��%ODQG\ pV�qUHGLVFRYHU\ r �E\ �( G�&RQQRU��D�\ RXQJ�SURIHVVRU
LQ�89$pV�' HSDUWP HQW�RI�( QYLURQP HQWDO�6FLHQFHV��DQG�E\ �WKH�YLVLRQDU\ �IRXQGHUV�RI�WKH�)ULHQGV�SXVKHG
%ODQG\ �WRZDUG�D�UHELUWK�DQG�UHRULHQWDWLRQ�WKDW�GHYHORSV�WR�WKLV�YHU\ �GD\�

WK

,Q�LWV�HDUOLHVW�\ HDUV��%ODQG\ �GHYHORSHG�DV�D�IDFLOLW\ �IRU�WKH�VWXG\ �RI�SODQW�JHQHWLFV�XQGHU�WKH�GLUHFWLRQ
RI�2UODQG�( ��: KLWH��7KH�DUERUHWXP �ZH�NQRZ�WRGD\ �EHJDQ�ZLWK�KLV�HIIRUWV�WR�EXLOG�D�UHVHDUFK
FROOHFWLRQ��8QGHU�&RQQRU�DQG�WKH�RWKHU�\ RXQJ�VFLHQWLVWV�WKDW�KH�KLUHG��%ODQG\ �DOLJQHG�LWVHOI�LQ�WKH
HQYLURQP HQWDO�VFLHQFHV��WUDLQLQJ�VWXGHQWV��KRVWLQJ�FODVVHV��DQG�FRQGXFWLQJ�UHVHDUFK�LQ�HFRORJ\��7KH
)ULHQGV�UHFRJQL] HG�WKH�DUERUHWXP pV�SRWHQWLDO�DV�D�UHVRXUFH�IRU�SHRSOH�EH\ RQG�MXVW�DFDGHP LFV�DQG
JXLGHG�LWV�GHVLJQDWLRQ�DV�WKH�6WDWH�$UERUHWXP �RI�9LUJLQLD�E\ �WKH�* HQHUDO�$VVHP EO\ �LQ�� � � � ��6LQFH
WKHQ��WKH�DFDGHP LF�DQG�SXEOLF�VLGHV�RI�%ODQG\ �KDYH�EORVVRP HG�

%ODQG\ pV�P LVVLRQ�LV�WR�LQFUHDVH�WKH�XQGHUVWDQGLQJ�RI�RXU�QDWXUDO�ZRUOG�WKURXJK�UHVHDUFK�DQG
XQGHUVWDQGLQJ��,W�LV�HDV\ �IRU�P H�WR�LP DJLQH

�0 �H�V�V�D�J�H���I�U�R�P
�' �D�Y�L�G���( �����&�D�U�U
' LUHFWRU��%ODQG\ �( [ SHULP HQWDO�)DUP
5HVHDUFK�3URIHVVRU��( QYLURQP HQWDO�6FLHQFHV
8QLYHUVLW\ �RI�9LUJLQLD

� �

KRZ�P XFK�QDUURZHU�RXU�UHDFK�ZRXOG�EH��KDG�LW
QRW�EHHQ�IRU�EHLQJ�KRP H�WR�WKH�6WDWH�$UERUHWXP �
7KH�)RXQGDWLRQ�RI�WKH�6WDWH�$UERUHWXP ��ZKLFK
JUHZ�IURP �WKH�)ULHQGV��KDV�FUHDWHG�RSSRUWXQLWLHV
WR�EULQJ�HQYLURQP HQWDO�HGXFDWLRQ�WR�ZLGHU
DXGLHQFHV�WKURXJK�WKHLU�SKLODQWKURSLF�ZRUN�DQG
WKURXJK�VWDWH�IXQGLQJ�WKDW�HYHQWXDOO\ �IROORZHG
WKH�6WDWH�$UERUHWXP �GHVLJQDWLRQ��7KH�)RXQGDWLRQ
KDV�VSHQW�P RVW�RI�LWV�KLVWRU\ �ILQGLQJ�QHZ�ZD\ V�WR
EULQJ�SHRSOH�WR�%ODQG\ �DQG�WR�HQKDQFH�WKHLU
H[ SHULHQFH�DIWHU�WKH\ �DUULYH��7KH�QHZ�) LVFDO�\ HDU
ZLOO�IRFXV�RQ�H[ SDQGLQJ�WKDW�UHDFK��LQFOXGLQJ�WR
SDUWV�RI�WKH�&RP P RQZHDOWK�WKDW�ZH�KDYH�\ HW�WR
UHDFK�� ' DYH�&DUU��EDFN�URZ�EDVHEDOO�FDS��ZLWK�D�IHZ�RI�WKH�� � � �

) RXQGDWLRQ�RI�WKH�6WDWH�$UERUHWXP �%RDUG�P HP EHUV��



� �

,Q�UHIOHFWLQJ�RQ�P \ �ILUVW�\ HDU�DV�3UHVLGHQW�RI�WKH�)RXQGDWLRQ�RI�WKH�6WDWH�$UERUHWXP ��) 26$���,�DP
SURIRXQGO\ �JUDWHIXO�IRU�WKH�ZRUN�RI�RXU�%RDUG�RI�' LUHFWRUV�DQG�WR�P\ �SUHGHFHVVRU�-ROO\ �GH�* LYH�ZKRVH
VDJH�JXLGDQFH�KHOSHG�P H�HYHU\ �VWHS�RI�WKH�ZD\��,W�ZDV�D�KDSS\ �P RP HQW�WKLV�VSULQJ�WR�KRQRU�KHU�ZLWK
WKH�SODQWLQJ�RI�D�FRP P HP RUDWLYH�WUHH��-ROO\ pV�ZHOO�NQRZQ�IDYRULWH�JLQNJR��QHDU�WKH�QDWLYH�P HDGRZ��

) 26$�FHOHEUDWHG�DQRWKHU�EXV\ �\ HDU�LQ�RXU�FRQWLQXLQJ�P LVVLRQ�WR�VXSSRUW�WKH�DFWLYLWLHV�DQG�SK\ VLFDO
SODQWLQJV�DW�%ODQG\ �( [ SHULP HQWDO�)DUP �DQG�WKH�6WDWH�$UERUHWXP �RI�9LUJLQLD��) 26$pV�FRQWULEXWLRQV�FDQ
EH�HQMR\ HG�DV�\ RX�ILUVW�HQWHU�WKURXJK�WKH�JDWHV�RI�WKH�4XDUWHUV�DQG�SHHN�LQWR�WKH�QHZ�SXEOLF
UHVWURRP V�DQG�RXU�QHZ�,QIRUP DWLRQ�&HQWHU��7KLV�LQWHUDFWLYH�DQG�QHZ�ZHOFRP LQJ�VSRW�IRU�YLVLWRUV�ZDV
IXQGHG�E\ �' RQDOG�DQG�0 DU\ �6KRFNH\��RQH�RI�RXU�P DQ\ �YDOXDEOH�GRQRUV�DQG�FRP P XQLW\ �VXSSRUWHUV�
6WRS�E\ �DQG�VHH�LW��

,Q�DGGLWLRQ�WR�) 26$pV�VLJQDWXUH�DQQXDO�HYHQWV���0 RWKHUpV�' D\ �* DUGHQ�)DLU��WKH�* LQNJR�)HVWLYDO��DQG
+ROLGD\ �: UHDWK�: RUNVKRSV��) 26$�RUJDQL] HG�LWV�ILUVW�HYHU�3OHLQ�$LU�$UW�)HVWLYDO�LQ�6HSWHP EHU��7KLV�� �
GD\ �HYHQW�LQYLWHG�QHDUO\ �� � � �DUWLVWV�IURP �DFURVV�WKH�VWDWH�DQG�UHJLRQ�WR�VHW�XS�HDVHOV�DFURVV�WKH
DUERUHWXP �WR�SDLQW�IDP LOLDU�IDYRULWH�VFHQHV�DQG�HYHQ�H[ SRVH�XV�WR�OHVVHU�NQRZQ�SODFHV�DW�%ODQG\��2Q
WKH�ILQDO�GD\��WKH�DUW�ZDV�GLVSOD\ HG�IRU�VDOH��ZLWK�D�SRUWLRQ�RI�WKH�VDOHV�GRQDWHG�WR�) 26$��

) 26$�ZDV�DOVR�LQVWUXP HQWDO�LQ�LQLWLDWLQJ�WZR�FULWLFDO�VWXGLHV�WKDW�ZLOO�KDYH�JUHDW�LP SDFW�LQ�GLUHFWLQJ�WKH
IXWXUH�FKDQJHV�WR�%ODQG\ pV�EHDXWLIXO�DQG�KLVWRULF�ODQGVFDSH��7KH�ILUVW�LV�D�&XOWXUDO�/ DQGVFDSH�5HSRUW
�&/ 5���ZKLFK�KDV�EHFRP H�D�FULWLFDO�UHVRXUFH�IRU�DOO�P DMRU�KLVWRULF�SURSHUWLHV��&/ 5V�GRFXP HQW�WKH
P RVW�FRP SUHKHQVLYH�KLVWRU\ �RI�WKH�JURXSV�DQG�LQGLYLGXDOV�ZKR�VKDSHG�DQG�P DQDJHG�WKH�ODQG�IURP
WKH�LQGLJHQRXV�WR�WKH�HQVODYHG�XS�WR�WKH�SUHVHQW��$�KLJKO\ �UHFRJQL] HG�WHDP �RI�DUFKHRORJLVWV�DQG
ODQGVFDSH�KLVWRULDQV�ZDV�FRP P LVVLRQHG�DQG�KDYH�EHJXQ�WKHLU�GHHS�GLYH�UHVHDUFK�ZKLFK�ZLOO�FRQWLQXH
WKURXJK�� � � � �

� � � � �* DUGHQ�) DLU�EURXJKW�WKRXVDQGV�WR
WKH�$UERUHWXP �DQG�UDLVHG�QHDUO\ �� � � �� � �
WR�VXSSRUW�SURJUDP V�DQG�FROOHFWLRQV�

7KH�ILUVW�HYHU�3OHLQ�$LU�LQ�WKH�$UERUHWXP
EURXJKW�� � � �DUWLVWV�WR�SDLQW�DQG
VKRZFDVH�WKH�EHDXW\ �RI�%ODQG\��

7KH�ORQJ�UXQQLQJ�: UHDWK�0 DNLQJ
: RUNVKRSV�LV�D�P HP EHU�DQG�VXSSRUWHU
IDYRULWH�HYHQW��UDLVLQJ�IXQGV�DQG�QHZ
IULHQGV�IRU�) 26$�

�����������5�H�I�O�H�F�W�L�R�Q�V
1DQF\ �7DNDKDVKL
3UHVLGHQW�RI�WKH�) RXQGDWLRQ�RI�WKH�6WDWH�$UERUHWXP



� �
ZZZ�EODQG\ �YLUJLQLD�HGX

$�VHFRQG�VWXG\ �FRP SOHWHG�LQ�� � � � �LV�WKH�ILUVW�HYHU�VWXG\ �RI�WKH�$UERUHWXP pV�WUDLO�QHWZRUN��0 DGH
SRVVLEOH�WKURXJK�D�JHQHURXV�VXP P HU�IHOORZVKLS�SURYLGHG�E\ �WKH�* DUGHQ�&OXE�RI�9LUJLQLD��89$
/ DQGVFDSH�$UFKLWHFWXUH�VWXGHQW�* UHWD�0 DWWKHLV�DFFHSWHG�WKH�WDVN�RI�LQYHQWRU\ LQJ�DQG�DVVHVVLQJ
FXUUHQW�WUDLOV�DQG�P DGH�SURSRVDOV�WR�LP SURYH�DFFHVVLELOLW\ �DQG�GLUHFWLQJ�RI�YLVLWRUV�DURXQG�WKH
FROOHFWLRQV��7KLV�UHSRUW�ZLOO�EH�LQVWUXP HQWDO�LQ�WDNLQJ�RXU�ILUVW�VWHSV�WR�LP SURYH�RXU�WUDLO�QHWZRUN��

,Q�DGGLWLRQ��%RDUG�' LUHFWRU�6XVDQ�+DUULV��6HFUHWDU\ �WR�WKH�89$�%RDUG�RI�9LVLWRUV��VXFFHVVIXOO\
JDUQHUHG�D�� � � . �JLIW�IURP �WKH�89$�$OXP QL�%RDUG�RI�7UXVWHHV�WR�VXSSRUW�FRQWLQXHG�H[ SHULP HQWDO�ZRUN
WR�UHVWRUH�D�QDWLYH�IRUHVW�DIWHU�UHP RYLQJ�LQYDVLYH�EXFNWKRUQ�JURYHV�DORQJ�: LONLQV�/ DQH��$IWHU�DQ
RULJLQDO�QXUVHU\ �IURP �2UODQG�: KLWH�ZDV�XQFRYHUHG�LQ�WKH�VRXWK�ORW��) 26$�KHOSHG�VXSSRUW�WKH�FUHDWLRQ
RI�D�QHZ�ORRS�WUDLO�IHDWXULQJ�WKH�UHGLVFRYHUHG�SDZSDZ�FROOHFWLRQ�
�
7KH�TXLHW�P DJLF�RI�%ODQG\ �FRQWLQXHV�WR�GHOLJKW�P H�DQG�,�LP DJLQH�LWpV�WKH�UHDVRQ�ZK\ �\ RX�FRP H�WR�ZDON
DQG�OHDUQ�DW�WKH�DUERUHWXP ��3OHDVH�VWHS�IRUZDUGu MRLQ��YROXQWHHU��DWWHQG�RXU�HYHQWV��JLYH�\ RXU
ILQDQFLDO�VXSSRUW��7KDQN�\ RX�IRU�ORYLQJ�%ODQG\ ��

7RS�OHIW��1HZ�LQWHUDFWLYH�9LVLWRUV�: HOFRP H�&HQWHU�RSHQV�DW�%ODQG\��7RS�ULJKW��1HZ�3DZ�3DZ�7UDLO�RIIHUV�JOLP SVH�LQWR�%ODQG\ pV
SDVW��%RWWRP ��5HQRYDWHG�: DOWHU�) ORU\ �0 HP RULDO�,ULV�* DUGHQ��



� �

%\ �&DQGDFH�/ XW] RZ�)HOOLQJ��' LUHFWRU�RI�( GXFDWLRQ��
�
q$Q�DQW��,�QHHG�WR�NLOO�LW�r �q<LNHV��$�EHH��: LOO�LW�VWLQJ�P H" r �: H�RIWHQ�KHDU�WKHVH�DQG�RWKHU�IHDUIXO
VWDWHP HQWV�ZKHQ�VWXGHQWV�YLVLW�%ODQG\ �IRU�RXU�HGXFDWLRQ�SURJUDP V��2XU�JRDO�LV�WR�UHSODFH�WKHVH
QHJDWLYH�SHUFHSWLRQV�ZLWK�FXULRVLW\ �DQG�H[ FLWHP HQW�DERXW�WKH�QDWXUDO�ZRUOG��: H�DFKLHYH�WKLV�E\ �XVLQJ
LQFUHP HQWDO�VWHSV�WKDW�JXLGH�VWXGHQWV�WR�FORVHO\ �H[ DP LQH�RUJDQLVP V�XQWLO�IDVFLQDWLRQ�UHSODFHV�IHDU�

$�SRZHUIXO�H[ DP SOH�RI�WKLV�SURFHVV�LV�RXU�,QFUHGLEOH�,QVHFWV�SURJUDP ��0 DQ\ �FKLOGUHQu DQG�HYHQ�VRP H
DGXOWVu LQLWLDOO\ �IHHO�WUHSLGDWLRQ�WRZDUG�LQVHFWV��' XULQJ�WKH�SURJUDP ��VWXGHQWV�H[ DP LQH�P RXQWHG
LQVHFW�VSHFLP HQV�XQGHU�P LFURVFRSHV��$V�WKH\ �H[ SORUH�WKH�P \ ULDG�DGDSWDWLRQV�RI�WKHVH�qVDIHO\ �GHDGr
RUJDQLVP V��WKH\ �EHJLQ�WR�ZRQGHU�DERXW�WKH�IRUP �DQG�IXQFWLRQ�RI�YDULRXV�LQVHFW�SDUWV��7KLV�P DJQLILHG
JOLP SVH�LQWR�D�UDGLFDOO\ �GLIIHUHQW�ZRUOG�GLVSODFHV�WKHLU�LQLWLDO�IHDUV�DQG�VSDUNV�JHQXLQH�FXULRVLW\��

2XWGRRUV��VWXGHQWV�REVHUYH�LQVHFWV�LQ�WKHLU�QDWXUDO�KDELWDWV�DQG�FRQVLGHU�WKH�UROHV�WKHVH�FUHDWXUHV
SOD\ �LQ�WKH�HFRV\ VWHP ��7KH\ �XVH�QHWV�WR�FROOHFW�LQVHFWV�DQG�SODFH�WKHP �LQ�VSHFLP HQ�MDUV�IRU�FORVHU
REVHUYDWLRQ��7KH�MDUV�SURYLGH�D�VHQVH�RI�VHFXULW\��DOORZLQJ�VWXGHQWV�WR�VWXG\ �OLYH�LQVHFWV�ZLWKRXW�IHDU��

�3�U�H�. ���������3�U�R�J�U�D�P�V��

�7�U�D�Q�V�I�R�U�P���) �H�D�U���W�R���) �D�V�F�L�Q�D�W�L�R�Q

: DLWLQJ� WR� IHHO� D� : RRO\ � FDWHUSLOODU� FUDZOLQJ� DFURVV� RQHpV
SDOP ����

q6WXGHQWV�FDQQRW�HQJDJH�LQ�VFLHQWLILF�H[ SORUDWLRQ�DQG�GLVFRYHU\ ��QRU�FDQ�WKH\
EH�LQWHUHVWHG�LQ�FDULQJ�IRU�RXU�QDWXUDO�UHVRXUFHV�ZKHQ�WKH\ �DUH�DIUDLG�r�

* UDGXDOO\��H[ FODP DWLRQV�VXFK�DV��q: K\ �LV�WKH�EHHWOH
VKLQ\ " r ��q,�GLGQpW�NQRZ�WKHUH�ZHUH�VR�P DQ\ �NLQGV�RI
EHHV�r ��DQG�q: RDK��ORRN�DW�ZKDW�WKLV�EXJ�LV�GRLQJ�WR�WKLV
RWKHU�EXJ�r �EHFRP H�FRP P RQ��OHDGLQJ�WR�HQJDJLQJ
FRQYHUVDWLRQV�DERXW�WKH�LQVHFWVp�KDELWDW�UROHV�DQG
EHKDYLRUV��

( YHU\ �VWXGHQW�EULQJV�D�XQLTXH�EDFNJURXQG�DQG�D�SHUVRQDO
HQF\ FORSHGLD�RI�H[ SHULHQFHV��6RP H�DOUHDG\ �DUH
FRP IRUWDEOH�ZLWK�RXWGRRU�OHDUQLQJ��ZKLOH�RWKHUV�IDFH
VLJQLILFDQW�FKDOOHQJHV�MXVW�JHWWLQJ�RII�WKH�EXV�RQWR�WKH
P RZQ��JUDVV\ �SDUNLQJ�ORW��2XU�DLP �LV�WR�KHOS�HDFK�VWXGHQW
WDNH�RQH�P RUH�VWHS�WR�IHHOLQJ�DW�KRP H�RXWGRRUV��WR
GHHSHQ�WKHLU�GHVLUH�WR�H[ SORUH�DQG�XQGHUVWDQG�QDWXUDO
SKHQRP HQRQ��DQG�WR�IRVWHU�D�JUHDWHU�FRQFHUQ�IRU�WKH
QDWXUDO�ZRUOG�WKDQ�WKH\ �KDG�ZKHQ�WKH\ �ILUVW�DUULYHG�DW
%ODQG\��



3URJUDP �7\ SH 1XP EHU

3UH. �� � �6FKRRO�3URJUDP V�

( GXFDWLRQ�3URJUDP V�
6WXGHQWV�6HUYHG
7HDFKHUV�DWWHQGLQJ�
&KDSHURQHV�DWWHQGLQJ�
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6FKRRO�' LYLVLRQV�6HUYHG�
6FKRROV�6HUYHG��
3XEOLF�6FKRRO�
3ULYDWH�VFKRRO�
+RP H�6FKRRO�

��3URIHVVLRQDO�/ HDUQLQJ�	 �$GXOW�3URJUDP V 

7HDFKHU�3URIHVVLRQDO�/ HDUQLQJ�
� �DWWHQGLQJ� �� �� ��

�6�F�L�H�Q�W�L�V�W���3�U�R�I�H�V�V�L�R�Q�D�O
�/�H�D�U�Q�L�Q�J�����X�Q�G�H�U�J�U�D�G�X�D�W�H�V��������
�D�W�W�H�Q�G�L�Q�J��

����

&RP P XQLW\ �( GXFDWLRQ
3URJUDP V��� �DWWHQGLQJ� ����

( GXFDWLRQ�3URJUDP �6XP P DU\ �
� �SUH. �� � �VWXGHQWV�VHUYHG�
� �WHDFKHUV�VHUYHG�
� �XQGHUJUDGXDWHV�VHUYHG�
� �DGXOW�FRP P XQLW\ �VHUYHG�

��������
������

����
��������

727$/ �( ' 8&$7,21�352* 5$0
,0 3$&7�}�� �VHUYHG�    ��������

� �

�( �G�X�F�D�W�L�R�Q���3�U�R�J�U�D�P���,�P�S�D�F�W

6WXGHQWV�SURXGO\ �VKRZ�LQVHFWV�WKH\ �FROOHFWHG�ZLWK�WKHLU
REVHUYDWLRQ�MDUV�

2QH�VWXGHQW�ZDV�LQVSLUHG�WR�ZULWH�WKH�SRHP �EHORZ��DIWHU
GUDZLQJ�DQ�LQVHFW�REVHUYHG�XQGHU�D�P LFURVFRSH���6RP H
VSHOOLQJV�DUH�FRUUHFWHG����

�: �L�Q�J�V���E�H�D�X�W�L�I�X�O���D�V���W�K�H���V�N�\
�I�O�\���D�Z�D�\���W�R���V�R�P�H�Z�K�H�U�H���Q�R���R�Q�H

�K�D�V���E�H�H�Q
�W�R���W�K�H���I�X�W�X�U�H���D�Q�G���I�D�G�H���D�Z�D�\

ZZZ�EODQG\ �YLUJLQLD�HGX
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7KHUHpV�QHYHU�D�GXOO�P RP HQW�DW�%ODQG\ ��) <� � �EURXJKW�D�EXV\ �VFKHGXOH�RI�SURJUDP V��WDONV��WRXUV�
FDP SV��DQG�P RUH��DOO�FHQWHUHG�RQ�H[ SORUDWLRQ�RI�WKH�QDWXUDO�ZRUOG��+HUH�DUH�D�IHZ�P RP HQWV�IURP �WKH
SDVW�\ HDU�WKDW�KLJKOLJKW�HQJDJHP HQW�

3DZSDZV��) <� � � � �P LJKW�KDYH�EHHQ�WKH�<HDU�RI�WKH�3DZSDZ��ZLWK�WKH�RSHQLQJ�RI�%ODQG\ pV�QHZHVW
WUDLO�WKURXJK�DQ�ROG�SDZSDZ�RUFKDUG�DQG�WKH�FRQWLQXHG�SRSXODULW\ �RI�SDZSDZ�FHQWULF�SXEOLF
SURJUDP V��
' RZQZDUG�IDFLQJ�GRJZRRG��/ RFDO�DXWKRU�DQG�HQYLURQP HQWDO�HGXFDWRU�$OLVRQ�=DN�OHG�D�\ RJD
FODVV�LQ�WKH�FRXUW\DUG�IROORZLQJ�KHU�DXWKRU�WDON�RQ�: LOG�$VDQD��$QLP DOV��<RJD��DQG�&RQQHFWLQJ
2XU�3UDFWLFH�WR�WKH�1DWXUDO�: RUOG�
q,�QRWLFH��,�ZRQGHU��LW�UHP LQGV�P H�RIf r �1DWXUH�MRXUQDOHUV�RI�DOO�DJHV�JRW�FXULRXV�DERXW�WKH�ZRUOG
DURXQG�WKHP �LQ�D�VHULHV�RI�QDWXUH�MRXUQDOLQJ�SURJUDP V�OHG�E\ �( QYLURQP HQWDO�( GXFDWRU�6WHIDQ\
)HOGEXVFK�
/ HDILQJ�RQ�D�MHW�SODQH��,Q�WKH�UHFXUULQJ�$URXQG�WKH�: RUOG�LQ�7HQ�7UHH�SURJUDP V��SDUWLFLSDQWV
WUDYHOHG�WKH�ZRUOG�ZLWKRXW�OHDYLQJ�&ODUNH�&RXQW\ �ZKLOH�OHDUQLQJ�DERXW�XQLTXH�H[ RWLF�WUHHV�LQ�WKH
DUERUHWXP pV�FROOHFWLRQV��
$OO�WDON��* XHVW�VSHDNHUV�JDYH�SURJUDP V�RQ�RZOV��1DWLYH�$P HULFDQ�IRRGZD\ V��SLRQHHULQJ�ORFDO
ERWDQLVWV��ULSDULDQ�EXIIHUV��NHVWUHOV��DQG�P RUH��

�6�F�L�H�Q�W�L�I�L�F���( �Q�J�D�J�H�P�H�Q�W��

�7�D�O�N�V�����7�R�X�U�V�����&�D�P�S�V���D�Q�G���0 �R�U�H��

&DP SHUV�DW�: LOG�7KLQJV�OHDUQ�DERXW�SODQWV�ZLWK�DQLP DO�QDP HV�DV�WKH\ �KHOS�P DNH�QHZ�VLJQV�IRU�WKH�=RR�* DUGHQ��



� �

2XWUHDFK�$FWLYLW\ 1XP EHU $WWHQGDQFH�

3XEOLF�3URJUDP V � � � � �

&DP SV � � �

7RXUV��7DONV��( [ SRV � � � �� � �

ZZZ�EODQG\ �YLUJLQLD�HGX



( DFK�VXP P HU��DQ�HQHUJHWLF�FRKRUW�RI�IDFXOW\��JUDGXDWH��DQG�XQGHUJUDGXDWH�UHVHDUFKHUV�MRLQV�WKH
SHUP DQHQW�IDFXOW\ �DQG�VWDII�DW�%ODQG\ �( [ SHULP HQWDO�)DUP ��UHDG\ �WR�P DNH�WKH�P RVW�RI�%ODQG\ �DV�DQ
HFRORJ\ �UHVHDUFK�ILHOG�VWDWLRQ��7KHLU�ZRUN�VSDQV�D�UDQJH�RI�HFRORJLFDO�WRSLFV�LQFOXGLQJ�SROOLQDWLRQ
G\ QDP LFV��KXP DQ�LP SDFWV�RQ�SODQW�DQG�LQVHFW�FRP P XQLWLHV��VRQJELUG�UHSURGXFWLYH�DGDSWDWLRQV��DQG
P RUH�

$V�SDUW�RI�%ODQG\ pV�8QGHUJUDGXDWH�5HVHDUFK�3URJUDP ��D�JURXS�RI�XQGHUJUDGXDWH�VWXGHQWV�DUH�VHOHFWHG
HDFK�\ HDU�IURP �FROOHJHV�DQG�XQLYHUVLWLHV�DFURVV�WKH�8QLWHG�6WDWHV�WR�GHVLJQ�DQG�FRQGXFW�LQGHSHQGHQW
UHVHDUFK�SURMHFWV�XQGHU�WKH�P HQWRUVKLS�RI�H[ SHULHQFHG�UHVHDUFKHUV��)RU�P DQ\��WKLV�LV�WKHLU�ILUVW
RSSRUWXQLW\ �WR�HQJDJH�LQ�LQGHSHQGHQW�UHVHDUFK�DQG�FRP P XQLFDWH�WKHLU�GLVFRYHULHV�LQ�D�SURIHVVLRQDO
IRUP DW��7KH�VNLOOV�WKH\ �GHYHORSu �H[ SHULP HQWDO�GHVLJQ��FULWLFDO�WKLQNLQJ��GDWD�DQDO\ VLV��DQG�VFLHQWLILF
ZULWLQJu VHUYH�WKHP �ZHOO�DV�WKH\ �FRQWLQXH�WKHLU�DFDGHP LF�DQG�SURIHVVLRQDO�MRXUQH\ V�

$W�WKH�FRQFOXVLRQ�RI�WKH�SURJUDP ��HDFK�SDUWLFLSDQW�JLYHV�D�SUHVHQWDWLRQ�RI�WKHLU�ILQGLQJV�DQG�SURGXFHV�D
IRUP DO�ZULWWHQ�UHVHDUFK�SDSHU��7KHVH�SDSHUV�UHIOHFW�WKH�GHSWK�RI�LQTXLU\ �DQG�GHGLFDWLRQ�RI�%ODQG\ pV
XQGHUJUDGXDWH�VWXGHQWV��

� �

�3�U�H�P�L�H�U���( �F�R�O�R�J�L�F�D�O���5�H�V�H�D�U�F�K���) �L�H�O�G���6�W�D�W�L�R�Q

�%�O�D�Q�G�\�
�V���8 �Q�G�H�U�J�U�D�G�X�D�W�H
�5�H�V�H�D�U�F�K���3�U�R�J�U�D�P��

: H�LQYLWH�\ RX�WR�H[ SORUH�VXP P DULHV�RI�WKHVH
ZRUNV�LQ�RXU�JURZLQJ�GDWDEDVH�RI�SDVW
SURMHFWV�DQG�VHH�WKHLU�H[ FHSWLRQDO�ZRUN
ILUVWKDQG��' LVFRYHU�ZKDW�+DQQDK�OHDUQHG�LQ
� � � � �DERXW�KRZ�VDOW�SROOXWLRQ�LP SDFWV�WKH
EODFN�H\ HG�SHD�DQG�WKH�DQWV�ZLWK�ZKLFK�LW
VKDUHV�D�P XWXDOLVWLF�UHODWLRQVKLS��6KDUH�LQ
&DUROLQHpV�� � � � �H[ SORUDWLRQ�RI�KRZ�WKH
QRUWKHUQ�FDUGLQDO�LGHQWLILHV�HJJV�RI�WKH
EURZQ�KHDGHG�FRZELUG��GHSRVLWHG�LQ�WKHLU
QHVWV�DV�EURRG�SDUDVLWHV��7KH�WRSLFV�DUH
YDVW�DQG�WKH�RSSRUWXQLWLHV�WR�OHDUQ�IURP �WKH
H[ SHULHQFHV�RI�WKHVH�VWXGHQWV�DUH�OLP LWOHVV��

%URZVH�SDVW�UHVHDUFK�DEVWUDFWV
KWWSV�� � EODQG\ �XYDFUHDWH�YLUJLQLD�HGX� UHXB

SDVWBSURMHFWV�

�/ �( �$�5�1 ���0 �2�5�(

+DQQDK�5XVVHOO�P HDVXULQJ�VDOW�SROOXWLRQ�DQG�LWV�LP SDFW�RQ
EODFN�H\ HG�SHDV�DQG�DQWV�



� �

�$�F�D�G�H�P�L�F���<�H�D�U�����������������������D�Q�G���6�X�P�P�H�U����������

�6�W�X�G�H�Q�W�V���D�Q�G���9�L�V�L�W�L�Q�J���5�H�V�H�D�U�F�K�H�U�V
* LGHRQ�$P HK��* UDGXDWH�5HVHDUFKHU
. DWLH�%DUORZ��8QGHUJUDGXDWH�5HVHDUFKHU
-DP HV�%DUQHV��* UDGXDWH�5HVHDUFKHU
%HWK�%XUURXV��5HVHDUFKHU
$ODQD�&RKHQ��8QGHUJUDGXDWH�5HVHDUFKHU
( OL] DEHWK�&UDP HU��%ODQG\ �8QGHUJUDGXDWH�5HVHDUFKHU
$ELJDLO�' \ HU��8QGHUJUDGXDWH�5HVHDUFKHU
-HP LP D�( OVKHUELQL��* UDGXDWH�5HVHDUFKHU
$YHU\ �)HUQDQGH] ��5HVHDUFK�7HFKQLFLDQ
0 DGLVRQ�* LHVH��8QGHUJUDGXDWH�5HVHDUFKHU
5DFKHO�+HU] RJ��8QGHUJUDGXDWH�5HVHDUFKHU
. HOVH\ �+XHOVP DQ��* UDGXDWH�5HVHDUFKHU
&DP LOOH�,QJUDP ��%ODQG\ �8QGHUJUDGXDWH�5HVHDUFKHU
-XOLD�-DFNVRQ��5HVHDUFK�7HFKQLFLDQ
. HOF\ �. HQW��5HVHDUFK�7HFKQLFLDQ
: LOOLDP �/ RQHU��* UDGXDWH�5HVHDUFKHU
7KRP DV�/ RSH] ��* UDGXDWH�5HVHDUFKHU
: LOORZ�/ RYHFN\��* UDGXDWH�5HVHDUFKHU
$VSHQ�/ RYHMR\��8QGHUJUDGXDWH�7HFKQLFLDQ

-RVHSK�0 DOORQ��* UDGXDWH�5HVHDUFKHU
/ RUHQ] �0 DP P HQ��* UDGXDWH�5HVHDUFKHU
%ODNH�0 ROHQDDU��%ODQG\ �8QGHUJUDGXDWH�5HVHDUFKHU
&DP HURQ�0 RUULV��8QGHUJUDGXDWH�5HVHDUFKHU
' DQLHO�3HOOHWLHU��5HVHDUFK�7HFKQLFLDQ
6WHSKDQLH�3HWURYLFN��* UDGXDWH�5HVHDUFKHU
' DYLG�3UXGHQWH��* UDGXDWH�5HVHDUFKHU
7HVV�5HLFKDUG��8QGHUJUDGXDWH�5HVHDUFKHU
+DQQDK�5XVVHOO��%ODQG\ �8QGHUJUDGXDWH�5HVHDUFKHU
. HOVH\ �6FKRHQHP DQQ��* UDGXDWH�5HVHDUFKHU
2ZHQ�6KDIIHU��5HVHDUFK�7HFKQLFLDQ
$YHKL�6LQJK��* UDGXDWH�5HVHDUFKHU
&DUROLQH�6SHLGHO��%ODQG\ �8QGHUJUDGXDWH�5HVHDUFKHU
+HOHQ�6W��-RKQ��* UDGXDWH�5HVHDUFKHU
6RSKLD�6WRGGDUG��+RUWLFXOWXUDO�,QWHUQ
3UHVWRQ�7KRP SVRQ��* UDGXDWH�5HVHDUFKHU
. LP EHUO\ �8QLRQ��* UDGXDWH�5HVHDUFKHU
-XOLDQD�9LOOD��* UDGXDWH�5HVHDUFKHU
* HQHYD�: D\ QLFN��* UDGXDWH�5HVHDUFKHU

6XP P HU�� � � � �%ODQG\ �8QGHUJUDGXDWH�UHVHDUFKHUV��&DP LOOH�,QJUDP ��&DUROLQH�6SHLGHO��( OL] DEHWK�&UDP HU��%ODNH�0 ROHQDDU��+DQQDK
5XVVHOO

ZZZ�EODQG\ �YLUJLQLD�HGX



� �

�3�X�E�O�L�F�D�W�L�R�Q�V

�* �U�D�Q�W�V���D�Q�G���) �H�O�O�R�Z�V�K�L�S�V

%DUQHV��-���DQG�$��%DUQHV��� � � � ��&XOWLYDWLQJ�&RP SXWDWLRQDOO\ ��3DUDP HWULF�3ODQW�* URZWK�' \ QDP LFV�LQ
0 XOWLVSHFLHV�' HVLJQ��$VVRFLDWLRQ�IRU�&RP SXWHU�$LGHG�' HVLJQ�LQ�$UFKLWHFWXUH�

' DOJOHLVK��+�-���$�$�5��. XOD��6�6��<DLU��,��0 XQNUHV��-��0 XWWHUSHUO��6��6WUXFNP DQ��DQG�0 �' ��/ D0 DU��� � � � �
+HUELYRU\ �DV�D�FRQWLQXRXV�VWDWH�YDULDEOH�LQ�DQ�,30 ��,QFUHDVLQJ�KHUELYRU\ �GHFUHDVHV�SRSXODWLRQ�JURZWK�RI
$VFOHSLDV�V\ ULDFD�WKURXJK�LWV�HIIHFWV�RQ�FORQDO�UHSURGXFWLRQ��3HUVSHFWLYHV�LQ�3ODQW�( FRORJ\��( YROXWLRQ�	
6\ VWHP DWLFV�� � �� � � � � � �
�
+D\ QHV��. �-���* �' ��0 LOOHU��0 �&��6HUUDQR�3HUH] ��0 �+��+H\��DQG�/ �. ��( P HU��� � � � ��$UWLILFLDO�OLJKW�DW�QLJKW�LQFUHDVHV
WKH�QLJKWWLP H�IHHGLQJ�RI�P RQDUFK�EXWWHUIO\ �FDWHUSLOODUV�ZLWKRXW�DIIHFWLQJ�KRVW�SODQW�TXDOLW\��%DVLF�DQG�$SSOLHG
( FRORJ\ �� � �� � �� � �

+HSQHU��0 �-���2UFXWW��( ���3ULFH��. ���* RRGHOO��. ���5RXOVWRQ��7�+���-HDQ��5�3���DQG�5�7��5LFKDUGVRQ��� � � � ��0 RQWDQH
FHQWUDO�$SSDODFKLDQ�IRUHVWV�SURYLGH�UHIXJH�IRU�WKH�FULWLFDOO\ �HQGDQJHUHG�UXVW\ �SDWFKHG�EXP EOH�EHH��%RP EXV
DIILQLV���)RUHVW�( FRORJ\ �DQG�0 DQDJHP HQW�� � � �� � � � � � �

+XHVOP DQ��. ���+��( SVWHLQ��; ��<DQJ��/ ��0 XOORUL��/ ��&HUYHQD��DQG�5��: DONHU��� � � � ��6SHFWUDO�YDULDELOLW\ �LQ�ILQH�VFDOH
GURQH�EDVHG�LP DJLQJ�VSHFWURVFRS\ �GRHV�QRW�LP SHGH�GHWHFWLRQ�RI�WDUJHW�LQYDVLYH�SODQW�VSHFLHV��)URQWLHUV�LQ
5HP RWH�6HQVLQJ��� �� � � � � � � �

6KHLNK��8�$�$���0 ��$KP DG��0 �$��$] L] ��0 ��,P UDQ��-��5DKLP ��7�+��5RXOVWRQ��6��* XR��DQG�&��6XQ��� � � � ��5HDULQJ�RI
QDWLYH�EXP EOHEHH�VSHFLHV�%RP EXV�KDHP RUUKRLGDOLV�IRU�JUHHQKRXVH�SROOLQDWLRQ�LQ�3DNLVWDQ��$JULFXOWXUH�� � �� � � ��

: LVH��0 �-��� � � � ��6SDWLDO�DQG�WHP SRUDO�YDULDELOLW\ �LQ�VWUXFWXUH�RI�WKH�P XOWLSOH�KHUELYRUH�FRP P XQLW\ �RI
KRUVHQHWWOH��DQG�HYLGHQFH�IRU�YDULDEOH�HYROXWLRQDU\ �UHVSRQVHV�LQ�WKH�KRVW�SODQW��$UWKURSRG�3ODQW�,QWHUDFWLRQV
� � �� � � �� � � �

: LVH��0 �-���DQG�( �/ ��0 XGUDN��� � � � ��+RZ�SODQWVp�WROHUDQFH�RI�KHUELYRU\ �FDQ�EH�DOWHUHG�E\ �QXWULHQW�VWUHVV��RWKHU
KHUELYRUHV��DQG�SKHQRW\ SLF�SODVWLFLW\ �LQ�UHSURGXFWLYH�WUDLWV��2HFRORJLD�� � � �� � � �� � � �

%DUQHV��-��� � � �� � � ��)URP �%ODFNWRS�WR�%LRGLYHUVLW\ ��6RFLR�( FRORJLFDO�,P SDFWV�RI�7HP SRUDU\ �%LRGLYHUVLW\ �EDVHG
$UFKLWHFWXUH�DW�D�. �� �9LUJLQLD�6FKRRO\DUG��7KH�+RQRU�6RFLHW\ �RI�3KL�. DSSD�3KL���

%DUQHV��-��� � � � ��7DFWLFDO�* URZWK��6RFLR�( FRORJLFDO�,QYHVWLJDWLRQV�RI�%LRGLYHUVLW\ �EDVHG�7DFWLFDO�8UEDQLVP �LQ�D�
. �� �6FKRRO\DUG��$P HULFDQ�$VVRFLDWLRQ�RI�* HRJUDSKHUV��8UEDQ�* HRJUDSK\�

' DOJOHLVK��+�-���+��0 DFKLRUOHWH��DQG�0 �' ��/ D0 DU��� � � �� � � ��&ORQH�RU�IORZHU" ��8QFRYHULQJ�WKH�SRSXODWLRQ
FRQVHTXHQFHV�RI�FORQDO�DQG�VH[ XDO�UHSURGXFWLRQ�LQ�SODQWV��9LUJLQLD�1DWLYH�3ODQW�6RFLHW\�

( OVKHUELQL��-��� � �� � � ��( [ SORULQJ�WKH�,P SDFW�RI�7HUUHVWULDO�6DOLQL] DWLRQ�RQ�3ODQW�,QVHFW�,QWHUDFWLRQV�DQG
( FRV\ VWHP �) XQFWLRQV��0 RRUH�$ZDUG�5HVHDUFK�* UDQW��' HSDUWP HQW�RI�( QYLURQP HQWDO�6FLHQFHV��8QLYHUVLW\ �RI
9LUJLQLD���
�����������������������������������������������������������������������������������������������������������������������������������������������
/ XW] RZ�)HOOLQJ��&���DQG�%��0 \ ULFN��� � � �� � � ��' HVLJQLQJ�DQG�EXLOGLQJ�DQ�HQYLURQP HQWDO�OLWHUDF\ �QHWZRUN�LQ
9LUJLQLD��&KHVDSHDNH�%D\ �7UXVW�

/ XW] RZ�)HOOLQJ��&��� � � �� � � ��: DWHUVKHG�HGXFDWLRQ�SURJUDP V�IRU�)UHGHULFN�&RXQW\ �3XEOLF�6FKRROV�� �JUDGH
VWXGHQWV�DQG�WKHLU�WHDFKHUV��&KHVDSHDNH�%D\ �5HVWRUDWLRQ�) XQG�

WK

6FKRHQHP DQQ��. ��� � � �� � � ��( ; 3$1' �5HVHDUFK�7UDLQHHVKLS�)HOORZVKLS��1DWLRQDO�6FLHQFH�)RXQGDWLRQ�
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�9�R�O�X�Q�W�H�H�U���,�P�S�D�F�W

��������
9ROXQWHHUV

������������
+RXUV�' RQDWHG

ZZZ�EODQG\ �YLUJLQLD�HGX



�) �D�F�X�O�W�\
' DYLG�&DUU�������������������5HVHDUFK�3URIHVVRU�	 �' LUHFWRU
+RZDUG�( SVWHLQ������������3URIHVVRU�	 �&KDLU�
. \ OH�+D\ QHV�����������������5HVHDUFK�3URIHVVRU�	 �$VVRFLDWH�
������������������������������������' LUHFWRU
&DQGDFH�/ XW] RZ�)HOOLQJ�/ HFWXUHU��' LUHFWRU�RI�( GXFDWLRQ�������������
������������������������������������6FKRRO�3URJUDP V
7pDL�5RXOVWRQ����������������5HVHDUFK�$VVRFLDWH�3URIHVVRU���������������������������������
������������������������������������	 �&XUDWRU�

�9�L�V�L�W�L�Q�J���) �D�F�X�O�W�\�����-�X�O���������o���-�X�Q��������

3DWULFN�&UXP ULQH����������5RZDQ�8QLYHUVLW\
+DUP RQ\ �' DOJOHLVK�������&ROOHJH�RI�: LOOLDP �DQG�0 DU\
5HEHFFD�)RUNQHU����������* HRUJH�0 DVRQ�8QLYHUVLW\
' DQLHO�+DQOH\ ���������������* HRUJH�0 DVRQ�8QLYHUVLW\
1LD�-RKQVRQ�����������������&KLFDJR�%RWDQLF�* DUGHQ
$EE\ �. XOD���������������������0 RXQW�6W�0 DU\ pV�8QLYHUVLW\
0 DU\ �0 F. HQQD�������������+RZDUG�8QLYHUVLW\
0 HOLVVD�=ZLFN��������������6WRFNWRQ�8QLYHUVLW\

�6�W�D�I�I�����-�X�O���������o���-�X�Q��������

5RELQ�&RXFK�&DUGLOOR�����) 26$�' LUHFWRU
6WHIDQ\ �)HOGEXVFK���������( QYLURQP HQWDO�( GXFDWRU
$ULHO�) LUHEDXJK��������������' LUHFWRU�RI�6FLHQWLILF�
������������������������������������( QJDJHP HQW�
( P LO\ �)RUG���������������������/ HDG�( QYLURQP HQWDO�( GXFDWRU
%UDQGRQ�)R[ ������������������%XLOGLQJV�6XSHULQWHQGHQW
6WHSKDQLH�)R[ ���������������* HQHUDO�6HUYLFHV�7HFKQLFLDQ
0 LNH�* URYHV�����������������%XLOGLQJV�0 DLQWHQDQFH�����������������
������������������������������������6SHFLDOLVW���������������������
. \ OH�+DUWP DQQ��������������$UERUHWXP �6SHFLDOLVW
$QQ�+LUVFK\ ������������������: HHNHQG�9LVLWRU�6HUYLFHV�$LGH
/ LOOLDQ�/ HGIRUG���������������( QYLURQP HQWDO�( GXFDWRU
-DUHG�0 DQ] R�����������������$UERULVW
-XG\ �0 DVL���������������������) LQDQFH�	 �$GP LQLVWUDWLRQ
�������������������������������������0 DQDJHU
0 DJJLH�0 F&DUWQH\ ���������) LHOG�6WDWLRQ�0 DQDJHU
$GDP �0 F&UDZ���������������$UERUHWXP �6SHFLDOLVW
3LSHU�0 HWWHQEXUJ����������) 26$�$GP LQLVWUDWLYH�6SHFLDOLVW
0 HODQLH�0 XOOLQD[ �����������&RP P XQLFDWLRQV�	 �( YHQWV
�������������������������������������0 DQDJHU�
-DFN�0 RQVWHG���������������$VVLVWDQW�&XUDWRU��1DWLYH�3ODQW������������������
�������������������������������������7UDLO
2USKHH�5RVV�����������������/ DQGVFDSH�7HFKQLFLDQ
-XVWLQH�6FKDIIQHU����������) 26$�' LUHFWRU
: LOOLDP �6SLQUDG�������������: HHNHQG�9LVLWRU�6HUYLFHV�$LGH�
. OLR�6WURXEDNLV��������������( QYLURQP HQWDO�( GXFDWRU
&DUULH�: KLWDFUH�������������$VVLVWDQW�&XUDWRU��+HUEDFHRXV�����������������
�������������������������������������* DUGHQV
5REELQ�: LQNOHU�$UQROG����: HHNHQG�9LVLWRU�6HUYLFHV�$LGH
. DUHQ�<RUN���������������������9136�2IILFH�0 DQDJHU
&KULV�<RXQJV�����������������* URXQGV�&RRUGLQDWRU� �














