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&KDOXYDOO\�/DE�8QFRYHUV�3RWHQWLDO�7KHUDSHXWLF�7DUJHW�
DQG�%LRPDUNHU�IRU�2YDULDQ�&DQFHU�DQG�2WKHU�
0DOLJQDQFLHV 

5HVHDUFK�IURP�WKH�&KDOXYDOO\�/DE�LGHQWLILHG�D�SURWHLQ�WKDW�WDUJHWV�
DQG�DPSOLILHV�WKH�LPSDFW�RI�WKH�F0<&�RQFRJHQH�–�D�JHQH�HLWKHU�
PXWDWHG�RU�RYHUH[SUHVVHG�LQ�D�VLJQLILFDQW�QXPEHU�RI�WXPRU�WLVVXHV�LQ�
SDWLHQWV�ZLWK�RYDULDQ�FDQFHU��7KH�SURWHLQ��);5���LV�DQ�51$-ELQGLQJ�
SURWHLQ�OLQNHG�WR�FDQFHU�GHYHORSPHQW�DQG�SURJUHVVLRQ�DQG�LV�RIWHQ�
KLJKO\�HOHYDWHG�LQ�SDWLHQWV�ZLWK�RYDULDQ�FDQFHU��—�³,W�KROGV�JUHDW�
SRWHQWLDO�IRU�VXSSUHVVLQJ�F0<&�QRW�RQO\�LQ�RYDULDQ�FDQFHU�EXW�LQ�
OXQJ��FHUYLFDO��DQG�HVRSKDJHDO�FDQFHUV��ZKLFK�DOO�H[SUHVV�KLJK�
OHYHOV�RI�);5��´�VD\V�&KDOXYDOO\-5DJKDYDQ�� 
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1(:�*5$176� 

· 3UDGHHS�&KDOXYDOO\-5DJKDYDQ��3K'��'HSDUWPHQW�RI�'HIHQVH��'R'��—�:��;:+-��-�����—
7UDQVODWLRQDO�5HJXODWLRQ�RI�2QFRSURWHLQV�E\�);5��&19�LQ�2YDULDQ�&DQFHU 

· 6XQLOD�3UDGHHS��3K'��'HSDUWPHQW�RI�'HIHQVH��'R'��—�:��;+:-��-������—6SKLQJRVLQH-
0HGLDWHG�,PPXQH�6XSSUHVVLYH�(IIHFWV�LQ�2YDULDQ�&DQFHU 

· 6XQLOD�3UDGHHS��3K'��'HSDUWPHQW�RI�'HIHQVH��'R'��—�:��;:+-������—7DUJHWLQJ�
(SLJHQRPLF�$GDSWDWLRQV�WR�2YHUFRPH�'UXJ�5HVLVWDQFH�LQ�2YDULDQ�&DQFHU 

6&,(1&(�)($785(6� 

5D\�RI�+RSH�LV�D�QRQ-SURILW� 
RUJDQL]DWLRQ�HVWDEOLVKHG�LQ�

�����LQ�WKH�*UHDWHU�0LOZDXNHH�
$UHD�LQ�UHVSRQVH�WR�WKH�QHHG�
IRU�PRUH�DGYRFDF\�IRU�RYDULDQ�
FDQFHU�DZDUHQHVV� $OO�GRQD�
WLRQV�DQG�IXQGUDLVLQJ�JR�ULJKW�
WR�RXU�GHSDUWPHQW�LQ�VXSSRUW�RI�
RXU�RYDULDQ�FDQFHU�UHVHDUFK� 

7KH\¶YH�KHOSHG�UDLVH�RYHU�
��������LQ�WKH�SDVW�\HDU��:H�
DUH�VR�JUDWHIXO�IRU�WKHLU�GHGLFD�
WLRQ�WR�UDLVLQJ�WKHVH�IXQGV�IRU�

RXU�FDQFHU�UHVHDUFK� 

7KH�QH[W�ZDON�UXQ�ZLOO�EH�
-XQH����������5HJLVWHU�E\�

YLVLWLQJ�RXU�ZHEVLWH� 

5$<�2)�+23( 

)LUVW�DQG�2QO\�$SSURYHG�$QWLERG\-'UXJ�)RQMXJDWH�
�$'&��IRU�5HFXUUHQW�RU�0HWDVWDWLF�&HUYLFDO�&DQFHU 

7KH�DSSURYHG�GUXJ�FDPH�IURP�WKH�VWXG\�WKDW�'U��:LOOLDP�%UDGOH\�
ZDV�D�3,�RQ—*2*-������,QQRYD79�������$�6LQJOH�$UP��0XOWLFHQ�
WHU��,QWHUQDWLRQDO�7ULDO�RI�7LVRWXPDE�9HGRWLQ��+X0$;�-7)-$'&��LQ�
3UHYLRXVO\�7UHDWHG��5HFXUUHQW�RU�0HWDVWDWLF�&HUYLFDO�&DQFHU��LQ�
ZKLFK�WKH�8�6��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��)'$��KDV�JUDQWHG�
DFFHOHUDWHG�DSSURYDO�WR�7,9'$.���WLVRWXPDE�YHGRWLQ-WIWY���WKH�ILUVW�
DQG�RQO\�DSSURYHG�DQWLERG\-GUXJ�FRQMXJDWH��$'&��IRU�WKH�WUHDWPHQW�
RI�DGXOW�SDWLHQWV�ZLWK�UHFXUUHQW�RU�PHWDVWDWLF�FHUYLFDO�FDQFHU�ZLWK�
GLVHDVH�SURJUHVVLRQ�RQ�RU�DIWHU�FKHPRWKHUDS\�� 
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=DFKDU\�&ROYLQ��'2—$VVLVWDQW�3URIHVVRU�LQ� 
0DWHUQDO-)HWDO�0HGLFLQH��MRLQLQJ�XV�RXU�0HGLFDO� 
&ROOHJH�RI�:LVFRQVLQ�0)0�)HOORZVKLS�3URJUDP 
 
.LPEHUO\�*HFVL��0'�—3URIHVVRU�DQG�9LFH�&KDLU�
&OLQLFDO�2SHUDWLRQV�LQ�2EVWHWULFV�DQG�*\QHFRORJ\�
DQG�&RPPXQLW\�3K\VLFLDQV���MRLQLQJ�XV�IURP�&DVH�
:HVWHUQ�5HVHUYH�8QLYHUVLW\� 

6KDZQ�+DNH��3$-&—&HUWLILHG�3K\VLFLDQ�$VVLVWDQW�
LQ�*HQHUDO�2EVWHWULFV�DQG�*\QHFRORJ\��MRLQLQJ�XV�
IURP�)URHGWHUW�:HVW�%HQG�+RVSLWDO 

-RFHO\Q�%XG]LHQ��3$-&—&HUWLILHG�3K\VLFLDQ� 
$VVLVWDQW�LQ�8URJ\QHFRORJ\��MRLQLQJ�XV�IURP�
)URHGWHUW�(PHUJHQF\�0HGLFLQH� 
 

&DULVVD�$ERXEDNDUH��13—1XUVH�3UDFWLWLRQHU�LQ�
*HQHUDO�2EVWHWULFV�DQG�*\QHFRORJ\��MRLQLQJ�XV�
EDFN�IURP�$VFHQVLRQ�&ROXPELD�6W�0DU\¶V� 
 

-DPLH�1HDU\��13—1XUVH�3UDFWLWLRQHU�LQ�5HSURGXF�
WLYH�(QGRFULQRORJ\�	�,QIHUWLOLW\��MRLQLQJ�XV�EDFN�IURP�
:DXNHVKD�:RPHQ¶V�+HDOWK�&DUH��6& 

 

:(/&20(� 
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+HDUW��'LVHDVH�LQ�3UHJQDQF\�3URJUDP�— 
$V�D�WHDP�DSSURDFK�WKDW�LQFOXGHV�'U��0HUHGLWK�&UX]��'U��(ULND�
3HWHUVRQ��FDUGLRORJLVWV�DQG�DQ�DQHVWKHVLRORJLVW��RXU�
PXOWLGLVFLSOLQDU\�WHDP�SURYLGHV�WKH�IXOO�VFRSH�RI�VHUYLFHV�
LQFOXGLQJ� 

· 3UHFRQFHSWXDO�FRXQVHOLQJ�DQG�ULVN�VWUDWLILFDWLRQ 

· 3UHJQDQF\�FDUH��LQFOXGLQJ�GHYHORSPHQW�RI�DQ�
LQGLYLGXDOL]HG�ODERU�SODQV 

· $FFHVV�WR�IHWDO�HFKRFDUGLRJUDSK\�WKURXJKRXW�\RXU�SUHJQDQF\ 

· &RRUGLQDWHG�SRVWSDUWXP�FDUH�LQFOXGLQJ�FRXQVHOLQJ  

&/,1,&�83'$7(� 

6WD\�LQ�WRXFK�DQG� 
IROORZ�XV�� 

+DYH�VRPHWKLQJ�WR�VKDUH"� 
6HQG�LW�RXU�ZD\� 

0HOLVVD�'H1RPLH—
3URJUDP�0DQDJHU��2E*\Q�
-�63$5&&�	� 7KH�.HUQ�
,QVWLWXWH���MRLQLQJ�XV�IURP�
0&:—)DPLO\�DQG� 
&RPPXQLW\�0HGLFLQH� 
 
&DUULH�%HUJ�—6U�� 
)LQDQFLDO�$QDO\VW��MRLQLQJ�
XV�IURP�0&:¶V�&OLQLFDO� 
7ULDOV�2IILFH��&72� 

:25.�$11,9(56$5,(6� 

��\HDUV� 

· /LVD�&DUDYHOOD��13—
1XUVH�3UDFWLWLRQHU�LQ� 
*\QHFRORJLF�2QFRORJ\ 

· $P\�'RQDKXH��&*&—
&HUWLILHG�*HQHWLF� 
&RXQVHORU 

· 'HHSDN�3DUDVKDU��3K'—
5HVHDUFK�6FLHQWLVW 

���\HDUV� 

· %UHDQQD�5LHV��3$-&—
&HUWLILHG�3K\VLFLDQ� 
$VVLVWDQW�LQ�*HQHUDO�2E�
VWHWULFV�DQG�*\QHFRORJ\ 
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· $P\�'RPH\HU-.OHQVNH��0' —�
WHVWLILHG�LQ�IURQW�RI�WKH�6HQDWH�
&RPPLWWHH�LQ�VXSSRUW�RI�6HQDWH�%LOO�
����IRU�([WHQVLRQ�RI�0HGLFDLG�
(OLJLELOLW\�IRU�SRVWSDUWXP�ZRPHQ�� 

· (OL]DEHWK�+RSS��0'���$OOLVRQ�
/LQWRQ��0'��/LQJ�:DQJ��0'��3K'��
<LZHQ�&XL��0'��µ�����=DFKDU\�
&ROYLQ��'2��.ULVWLQH�*UDHWWLQJHU��
0'��0LFKDHO�/XQG��0'��7\VKXQGD�
0DQQLQJ��0'��5HEHFFD�6LJRXUQH\��
0'��µ�����5REHUW�5\G]H��0'��DQG�
&ULVWLQD�<RXQJ��0'��¶����ZHUH�DOO�
UHFLSLHQWV�RI�WKH�����-�����7HDFKHU�
5HFRJQLWLRQ�3LQV�IRU�RXWVWDQGLQJ�
PHGLFDO�VFKRRO�WHDFKHUV� 

· 2XU 0DWHUQDO�)HWDO�&DUH�&HQWHU�
�0)&&� ZDV�UDWHG�³+LJK�3HUIRUPLQJ�LQ�
0DWHUQLW\�&DUH��8QFRPSOLFDWHG�
3UHJQDQF\�´�LQ�8�6��1HZV�	�:RUOG�
5HSRUW¶V�%HVW�+RVSLWDOV�IRU�0DWHUQLW\� 

· 'HQLVH�8\DU� 0'��:LOOLDP�
%UDGOH\� 0'��DQG�(OL]DEHWK�+RSS��
0'�ZDV�IHDWXUHG�RQ�0&:�
'HSDUWPHQW�RI�0HGLFLQH¶V�:RUG�RQ�
0HGLFLQH�VHULHV�UHJDUGLQJ�+39�DQG�
&HUYLFDO�&DQFHU� 

· 3UDGHHS�&KDOXYDOO\-5DJKDYDQ��3K'�
UHFHLYHG�WKH������0ROHFXODU�6\VWHPV�
0HGLFLQH�([FHOOHQFH�$ZDUG�IURP�WKH�
&HQWHU�RI�6\VWHPV�0ROHFXODU�0HGLFLQH�
IRU�KLV��DZDUG-ZLQQLQJ�SXEOLFDWLRQ—�
51$-ELQGLQJ�SURWHLQ�);5��GULYHV�
F0<&�WUDQVODWLRQ�E\�UHFUXLWLQJ�H,)�)�
FRPSOH[�WR�WKH�WUDQVODWLRQ�VWDUW�VLWH��
&HOO�5HS�������1RY����������������  � 

'(3$570(17�1(:6� ✔��0$5.�<285�&$/(1'$56� 

 0DUFK����������(OHDQRU�'HOIV��0'� 
/HFWXUHVKLS�IRU�3LRQHHUV 

$QQH�=��6WHLQHU��0'��03+�IURP�(GLWRU�LQ�&KLHI��)	6�
5HYLHZV� 

�%LRPDUNHUV�RI�5HSURGXFWLYH�3RWHQWLDO��� 

 -XQH����������(��-DPHV�$LPDQ��0'� 
(QGRZHG�/HFWXUHVKLS� 

$QQD0DULH�&RQQROO\��0'��)$&2*—&KLHI�RI�(GXFDWLRQ�
DQG�$FDGHPLF�$IIDLUV�IRU�$&2*� 

7%$ 

:H�DUH�VR�H[FLWHG�WR�EULQJ�RXU�(QGRZHG�/HFWXUHV�
EDFN�WKLV�\HDU��6HH�GHWDLOV�EHORZ� 

 -XQH����������5HVLGHQW�DQG�)HOORZ� 
5HVHDUFK�	�$OXPQL�'D\ 

7%$ 

-XQH�����������5HVLGHQW�DQG�)HOORZ�*UDGXDWLRQ 

-XO\���������� 

· ��5HVLGHQW�,QWHUQV�VWDUW 

· ��0DWHUQDO-)HWDO�0HGLFLQH�)HOORZ�VWDUWV 

· ��*\QHFRORJLF�2QFRORJ\�)HOORZ�VWDUWV 

2%*<1�5HVLGHQW�$OXPQXV��%RE�-DHJHU��0'��SDVVHG�DZD\�RQ�
)HEUXDU\���������� 
'U��-DHJHU�EHJDQ�KLV�PHGLFDO�SUDFWLFH�DW�WKH�5LFH�
&OLQLF�DQG�6W��0LFKDHO
V�+RVSLWDO�ZKHUH�KH�UHPDLQHG�

XQWLO�KLV�UHWLUHPHQW�LQ�������+H�UHFHLYHG�VHYHUDO�GLVWLQJXLVKHG�
DZDUGV�GXULQJ�KLV�FDUHHU��LQFOXGLQJ�WKH�:,�0HGLFDO�6RFLHW\�
�����0HULWRULRXV�6HUYLFH�$ZDUG�DQG�WKH�3K\VLFLDQ
V�5HFRJQL�
WLRQ�$ZDUG�IURP�WKH�$0$��,Q������%RE�UHFHLYHG�WKH�2XWVWDQG�
LQJ�'LVWULFW�6HUYLFH�$ZDUG�IURP�$&2*��,Q������KH�UHFHLYHG�WKH�
3UHVLGHQWLDO�&LWDWLRQ�$ZDUG�IURP�WKH�:,�0HGLFDO�6RFLHW\�� 
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$/801,�&251(5� 
 

:H¶G�OLNH�WR�KHDU�IURP�\RX��3OHDVH�VHQG�XV�\RXU� 
XSGDWHV�WR��REJ\QUHVLGHQF\#PFZ�HGX 

5(6,'(17�1(:6� 

· :H�KDYH�EHHQ�DSSURYHG�WR�JURZ�RXU�
UHVLGHQF\�FRPSOHPHQW�WR���LQWHUQV�SHU�
\HDU�VWDUWLQJ�LQ�����-��� 

· 5DPD�$OLDQL��0'��µ����DQG�%ODNH� 
1XHEHUJ��¶����-�(OHFWHG�-XQLRU�)HOORZ�
9LFH�&KDLU�IRU�$&2*�:,�6HFWLRQ� 

· =DFN�6FKRSSHQ��0'��µ����-�&KRVHQ�DV�
RQH�RI����UHVLGHQWV�IURP�DFURVV�WKH�
FRXQWU\�WR�DWWHQG�WKH�DQQXDO�FRQIHUHQFH�
RI�7KH�6RFLHW\�IRU�$FDGHPLF�6SHFLDOLVWV�
LQ�*HQHUDO�2EVWHWULFV�DQG�*\QHFRORJ\�
�6$6*2*��DV�D�5HVLGHQW�5HSRUWHU�� 

 

 

7R�VXSSRUW�RXU�GHSDUWPHQW�LQ�UHVHDUFK�RU�
HGXFDWLRQ��YLVLW�RXU�ZHEVLWH�DW� 
KWWSV���REJ\Q�PFZ�HGX�DERXW�GRQDWH�� 
RU�FDOO����������-�����WR�GRQDWH� 

&/$66�2)������5(6,'(17�*5$'8$7(6� 

0RUJDQ�%ULJJV��0'�—*HQHUDOLVW�� 
$VFHQVLRQ�0HGLFDO�*URXS��)UDQNOLQ�
5DFLQH��:,� 
 
6DUDK�(YDQV��0'—*HQHUDOLVW�� 
8QLYHUVLW\�RI�0'��%DOWLPRUH�:DVKLQJWRQ�
0HGLFDO�&HQWHU� 
 
$ULDQD�+HVV���0'—)HOORZVKLS�� 
3HGLDWULF�$GROHVFHQW�*\QHFRORJ\�� 
3KRHQL[�&KLOGUHQ¶V�+RVSLWDO�LQ�3KRHQL[��
$= 
 
1RUD�0LOHV���0'�—*HQHUDOLVW��3DUWQHUV�
3K\VLFLDQ�*URXS��$NURQ��2+ 

&LHUD�2VKRGL���0'�—$FDGHPLF� 
*HQHUDOLVW�DW�8QLYHUVLW\�RI�7H[DV�+HDOWK�
LQ�+RXVWRQ��7;� 
 
.ULVWHQ�6WHUQV��0'�—)HOORZVKLS�� 
*\QHFRORJLF�2QFRORJ\��:DNH�)RUHVW�
%DSWLVW�+RVSLWDO�1RUWK�&DUROLQD�LQ� 
:LQVWRQ-6DOHP��1&� 
 
$ELJDLO�6WURQJ���0'�—*HQHUDOLVW��
*XQGHUVHQ�+HDOWK�6\VWHP��/D&URVVH��
:,� 

$OLQD�7YLQD���0'�—0DWHUQDO-)HWDO�
0HGLFLQH�)HOORZVKLS��0&:�LQ� 
0LOZDXNHH��:, 

&/$66�2)������)(//2:�*5$'8$7(� 

0�&KULVWLQH�/LYHUJRRG��0'�—� 
0DWHUQDO-)HWDO�0HGLFLQH��0LVVRXUL� 
%DSWLVW�0HGLFDO�&HQWHU�LQ�6W��/RXLV��02 
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6DSLHQ]D�/*��1LQJ�06��GH� OD�3HQD�5��0F1HZ�/.��-KLQJUDQ�$��
*HRUJHRQ� /�� 5DVRRO� 1�� *RPHV� 0-/�� $EX-,VD� (�� %DLRFFKL�
*�   ,QW�-�*\QHFRO�&DQFHU� ����������� 30,'����������� 

6PLWK�1-��1DQFH�%$��'XUKDP� /$��0F$ODUQHQ� /$��%LVKRS�
($��=XQGHO�07�   ([WUDFRUSRUHDO�0HPEUDQH�2[\JHQDWRU�)DLO�
XUH� LQ� D� 3DWLHQW� :LWK� *HVWDWLRQDO� 7URSKREODVWLF� 1HRSODVP��
3RVVLEOH�0HFKDQLVPV�DQG�&RQVLGHUDWLRQV�LQ�&ULWLFDO�&DUH�   -�
&DUGLRWKRUDF�9DVF�$QHVWK�  ������2FW����30,'���������� 

0F$ODUQHQ�/$��6PLWK�1-��1DQFH�%$��7UDF\�=XQGHO�0��%LVK�
RS� ($�   $FXWH� FDUGLRSXOPRQDU\� IDLOXUH� LQ� D� \RXQJ�ZRPDQ�
ZLWK� KLJK-ULVN� JHVWDWLRQDO� WURSKREODVWLF� QHRSODVLD�� $� FDVH� RI�
LQGXFWLRQ� FKHPRWKHUDS\� GXULQJ� H[WUDFRUSRUHDO� PHPEUDQH�
R[\JHQDWLRQ�   *\QHFRO� 2QFRO� 5HS�  � ����� $XJ� � 30,'��
��������� 

&RORPER�1��0RRUH�.��6FDPELD�*��2DNQLQ�$��)ULHGODQGHU�0��
/LV\DQVND\D� $�� )ORTXHW� $�� /HDU\� $�� 6RQNH� *6�� *RXUOH\� &��
%DQHUMHH�6��2]D�$��*RQ]iOH]-0DUWtQ�$��$JKDMDQLDQ�&��%UDG�
OH\�:+��.LP�-:��0DWKHZV�&��/LX�-��/RZH�(6��%ORRPILHOG�5��
'L6LOYHVWUR�3�   7ROHUDELOLW\�RI�PDLQWHQDQFH�RODSDULE� LQ�QHZO\�
GLDJQRVHG� SDWLHQWV� ZLWK� DGYDQFHG� RYDULDQ� FDQFHU� DQG� D�
%5&$� PXWDWLRQ� LQ� WKH� UDQGRPL]HG� SKDVH� ,,,� 62/2�� WUL�
DO   *\QHFRORJLF�2QFRORJ\�  �2FWREHU�������6&2386�,'���-
V���-����������������������� 

3DUDVKDU� '�� *HHWKDGHYL� $�� 0LWWDO� 6�� 0F$ODUQHQ� /$��
*HRUJH� -�� .DGDPEHUL� ,3�� *XSWD� 3�� 8\DU� '6�� +RSS� ((��
'UHQGHO�+��%LVKRS�($��%UDGOH\�:+��5DGHU�-6��3UDGHHS�6��
&KDOXYDOO\-5DJKDYDQ� 3�   3DWLHQW-'HULYHG�2YDULDQ�&DQFHU�
6SKHURLGV�5HO\�RQ�3,�.-$.7�6LJQDOLQJ�$GGLFWLRQ�IRU�&DQFHU�
6WHPQHVV� DQG� &KHPRUHVLVWDQFH   &DQFHUV�  � )HEUXDU\-��
������6&2386�,'���-V���-������������ 

0LWWDO� 6�� *XSWD� 3�� &KDOXYDOO\-5DJKDYDQ� 3�� 3UDGHHS�
6�   (VWDEOLVKPHQW�RI�,Q�9LYR�2YDULDQ�&DQFHU�0RXVH�0RGHOV�
8VLQJ� ,QWUDSHULWRQHDO� 7XPRU� &HOO� ,QMHFWLRQ�   0HWKRGV� 0RO�
%LRO�  �30,'����������������������� 

*HRUJH�-��/L�<��.DGDPEHUL�,3��3DUDVKDU�'��7VDLK�6:��*XS�
WD� 3�� *HHWKDGHYL� $�� &KHQ� &�� *KRVK� &�� 6XQ� <��0LWWDO� 6��
5DPFKDQGUDQ� 5�� 5XL� +�� /RSH]-%HUHVWHLQ� *�� 5RGULJXH]-
$JXD\R�&��/HRQH�*��5DGHU� -6��6RRG�$.��'H\�0��3UDGHHS�
6�� &KDOXYDOO\-5DJKDYDQ� 3�   51$-ELQGLQJ� SURWHLQ� );5��
GULYHV� F0<&� WUDQVODWLRQ� E\� UHFUXLWLQJ� H,)�)� FRPSOH[� WR� WKH�
WUDQVODWLRQ� VWDUW� VLWH�   &HOO� 5HS�  � 30,'�� ���������
���������� 

38%/,&$7,216� 

*HHWKDGHYL�$��1DLU�$��3DUDVKDU�'��.X�=��;LRQJ�:��'HQJ�
+��/L�<��*HRUJH� -��0F$OOLVWHU�'0��6XQ�<��.DGDPEHUL�,3��
*XSWD� 3�� 'ZLQHOO�0%��%UDGOH\� :+�� 5DGHU� -6�� 5XL� +��
6FKZDEH�5)�� =KDQJ�1��3UDGHHS� 6�� $Q� =��&KDOXYDOO\-
5DJKDYDQ� 3�   2QFRVWDWLQ� 0� 5HFHSWRU-7DUJHWHG�
$QWLERGLHV� 6XSSUHVV� 67$7�� 6LJQDOLQJ� DQG� ,QKLELW�
2YDULDQ� &DQFHU� *URZWK�   &DQFHU� 5HV�  � ����� 30,'��
��������������������� 

3DWHO� .�� 0HL� /�� <X� (�� .HUQ� 0�� /HKDO� 1�� (GHDQL� )��
6DQYDQVRQ�3��'DYLGVRQ�(5:��6KDNHU�5�   'LIIHUHQFHV�LQ�
IDWLJDELOLW\� RI� PXVFOHV� LQYROYHG� LQ� IHFDO� FRQWLQHQFH��
3RWHQWLDO�FOLQLFDO�UDPLILFDWLRQV�   3K\VLRO�5HS�  ����������
�����H������30,'����������������������� 

'DYLGVRQ� (5:�� $ODP� 3$�� %\UQHV� -1�� %RFKHQVND� .��
)ORULDQ-5RGULJXH]� 0�� &DUWHU-%URRNV� &0�� 0\HU� (1%��
7HIHUD� ($�� *RRG� 00�� *XWPDQ� 5(�   3HULRSHUDWLYH�
RXWFRPHV� IROORZLQJ� SHOYLF� IORRU� UHFRQVWUXFWLRQ� LQ�ZRPHQ�
ZLWK� KHUHGLWDU\� GLVRUGHUV� RI� FRQQHFWLYH� WLVVXH�� D�
UHWURVSHFWLYH� FRKRUW� VWXG\�   ,QW� 8URJ\QHFRO� -�  � �����
$XJ�����������-�����30,'��������������������� 

$GGDH-.RQDGX� .�� &DUOVRQ� 6�� -DQHV� -�� *HFVL� .��
6WHSKHQVRQ-)DP\� $%�   $P� ,� 5HDOO\� 4XDOLILHG� 7R� %H�
+HUH��([SORULQJ�7KH�,PSDFW�2I�,PSRVWRU�3KHQRPHQRQ�2Q�
7UDLQLQJ�$QG�&DUHHUV�,Q�2%�*<1�0HGLFDO�(GXFDWLRQ�   -�
6XUJ� (GXF�  � ����� -DQ-)HE����������-���� 30,'��
�������������������� 

.DOMR�.��1JXL�(0��7UHDW�5��5DGHU�-6�   6WXGHQW-FHQWHUHG�
3LSHOLQH� WR� $GYDQFH� 5HVHDUFK� LQ� &DQFHU� &DUHHUV�
�63$5&&��� 'LYHUVLI\LQJ� WKH� &OLQLFDO� &DQFHU� 5HVHDUFK�
:RUNIRUFH�   -� &DQFHU� (GXF�  � ����� -DQ� ��� 30,'��
������������������� 

(OOLQDV�(+��$UN�7.��.DOMR�.��4XLQQ�.*��.ULHU�&5��)DUNDV�
$+�   :LQQHUV� DQG� /RVHUV� LQ� $FDGHPLF� 3URGXFWLYLW\�
'XULQJ� WKH� &29,'-��� 3DQGHPLF�� ,V� WKH� *HQGHU� *DS�
:LGHQLQJ� IRU� )DFXOW\"   -� :RPHQV� +HDOWK�
�/DUFKPW��  ������'HF����30,'��������������������� 

.ULHU�&5��4XLQQ�.��.DOMR�.��)DUNDV�$+��(OOLQDV�(+�   7KH�
(IIHFW� RI� &29,'-��� RQ� WKH� 0HGLFDO� 6FKRRO� ([SHULHQFH��
6SHFLDOW\� 6HOHFWLRQ�� DQG� &DUHHU� &KRLFH�� $� 4XDOLWDWLYH�
6WXG\�   -� 6XUJ� (GXF�  � ����� 1RY� ���30,'�� ���������
30&,'��30&������������������� 
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.ODWW� 7(�� 6DFKV�-)��+XDQJ�&&��3LODUVNL�$0�   %XLOGLQJ�D�
3URJUDP� RI� ([SDQGHG� 3HHU� 6XSSRUW� IRU� WKH� (QWLUH� +HDOWK�
&DUH�7HDP��1R�2QH�/HIW�%HKLQG�   -W�&RPP�-�4XDO�3DWLHQW�
6DI�  � ����� �������������-���� 30,'�� �����������
����������� 

.UXNRZVNL�5$��-DFREVRQ�/7��-RKQ�-��.LQVHU�3��&DPSEHOO�.��
/HGRX[� 7�� *DYLQ� ./�� &KLX� &<�� :DQJ� -�� .UXSHU�
$�   &RUUHODWHV�RI�(DUO\�3UHQDWDO�&DUH�$FFHVV�DPRQJ�8�6��
:RPHQ��'DWD�IURP�WKH�3UHJQDQF\�5LVN�$VVHVVPHQW�0RQL�
WRULQJ�6\VWHP��35$06�   0DWHUQDO�DQG�&KLOG�+HDOWK�-RXU�
QDO�  �)HEUXDU\���������������-��������������� 

2SLFKND�0$��5DSSHOW�0:��*XWWHUPDQ�''��*UREH�-/��0F,Q�
WRVK� --�   9DVFXODU� '\VIXQFWLRQ� LQ� 3UHHFODPS�
VLD�   &HOOV�  � ����� ��� ���������� 30,'�� ����������
���������� 

&RKHQ� .(�� .DWXQDULF� %�� 6HQWKLO.XPDU� *�� 0F,QWRVK� --��
)UHHG� -.�   9DVFXODU� HQGRWKHOLDO� DGLSRQHFWLQ� VLJQDOLQJ�
DFURVV� WKH� OLIH� VSDQ�   $P� -� 3K\VLRO� +HDUW� &LUF� 3K\V�
LRO�  � ����� ��� ����������+��-+��� 30,'�� ���������
���������� 

7DOOPDGJH�0��/LYHUJRRG� 0&��7YLQD� $�� (YDQV� 6�� 0F,Q�
WRVK� -�� 3DODWQLN� $�   &KDUDFWHULVWLFV�RI�3DWLHQWV�:KR�$W�
WHQG� WKH��-� WR���-'D\�3RVWSDUWXP�9LVLW� IRU�%ORRG�3UHVVXUH�
(YDOXDWLRQ�   $P� -� 3HULQDWRO�  � ����� 1RY� ��� 30,'��
������������������� 

2SLFKND�0$��5DSSHOW�0:��*XWWHUPDQ�''��*UREH�-/��0F,Q�
WRVK� --�   5HYLHZ� YDVFXODU� G\VIXQFWLRQ� LQ� SUHHFODPS�
VLD   &HOOV�  �1RYHPEHU�������������6&2386� ,'���-V���-
���������������������� 

3HUH]� %RWHUR� -�� 5HHVH� -$�� *HRUJH� -1�� 0F,QWRVK�
--�   6HYHUH� WKURPERF\WRSHQLD� DQG� PLFURDQJLRSDWKLF� KH�
PRO\WLF� DQHPLD� LQ� SUHJQDQF\�� $� JXLGH� IRU� WKH� FRQVXOWLQJ�
KHPDWRORJLVW�   $P�-�+HPDWRO�  � ����������������������-
�����30,'��������������������� 

6WHDUQV�.��7VDLK�6:��3DODWQLN�$�   5DFLDO�DQG�HWKQLF�GLV�
SDULWLHV�LQ�PDWHUQDO�DQG�QHRQDWDO�RXWFRPHV�DPRQJ�ZRPHQ�
ZLWK�FKURQLF�K\SHUWHQVLRQ�   $P�-�3HULQDWRO�  ������-DQ����
30,'���������������������� 
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7DOOPDGJH� 0�� /LYHUJRRG� 0&�� 7YLQD� $�� (YDQV� 6��
0F,QWRVK� -�� 3DODWQLN� $�   &KDUDFWHULVWLFV� RI�3DWLHQWV�
:KR�$WWHQG�WKH��-�WR���-'D\�3RVWSDUWXP�9LVLW�IRU�%ORRG�
3UHVVXUH�(YDOXDWLRQ�   $P�-�3HULQDWRO�  � �����1RY����
30,'��������������������� 

3DODWQLN� $�� +DUULVRQ� 5.�� 7KDNNDU� 0<�� :DONHU� 5-��
(JHGH�/(�   &RUUHODWHV�RI� ,QVXOLQ�6HOHFWLRQ�DV�D�)LUVW-
/LQH� 3KDUPDFRORJLFDO� 7UHDWPHQW� IRU� *HVWDWLRQDO�
'LDEHWHV�   $P�-�3HULQDWRO�  ����������������-���30,'��
������������������� 

3DODWQLN�$��0HOH�/��&DVH\�%0��9DUQHU�0:��6RURNLQ�<��
5HGG\�80��:DSQHU�5-��7KRUS�-0�-U��6DDGH�*5��7LWD�
$71��5RXVH�'-��6LEDL�%��&RVWDQWLQH�00��0HUFHU�%0��
7RORVD�-(��&DULWLV�61��(XQLFH�.HQQHG\�6KULYHU�1DWLRQDO�
,QVWLWXWH�RI�&KLOG�+HDOWK�+XPDQ�'HYHORSPHQW�0DWHUQDO-
)HWDO� 0HGLFLQH� 8QLWV� 1HWZRUN�� %HWKHVGD�� 0'��
86$�   $VVRFLDWLRQ�EHWZHHQ�+\SHUWHQVLYH�'LVRUGHUV�RI�
3UHJQDQF\� DQG� /RQJ-7HUP� 1HXURGHYHORSPHQWDO�
2XWFRPHV�LQ�WKH�2IIVSULQJ�   $P�-�3HULQDWRO�  ������1RY�
���30,'��������������������� 

3DODWQLN�$��:DONHU�5-��7KDNNDU�0<��(JHGH�/(�   6RFLDO�
$GDSWDELOLW\�,QGH[�DQG�3UHJQDQF\�2XWFRPHV�LQ�:RPHQ�
:LWK� 'LDEHWHV� 'XULQJ� 3UHJQDQF\�   'LDEHWHV�
6SHFWU�  � ����� $XJ����������-���� 30,'�� ���������
���������� 

5\G]H� 57��3DWWRQ�%.��%ULOH\�60��6DOD]DU�7RUUDOED�+��
*LSVRQ�*��-DPHV�5��5DMNRYLF�$��7KRPSVRQ�7��3DQJDV�
6$�   'HOHWLRQ�RI�*UHPOLQ-��DOWHUV�HVWURXV�F\FOLFLW\�DQG�
GLVUXSWV� IHPDOH� IHUWLOLW\� LQ�PLFH��   %LRO�5HSURG�  ������
�����������������-�����30,'���������������������� 

'LIIHUHQFHV� LQ� 8WLOL]DWLRQ� RI� 3HULQDWDO� 3V\FKLDWULF�
7HOHFRQVXOWDWLRQ� /LQH� %HWZHHQ� 3ULPDU\� &DUH� DQG�
0HQWDO� +HDOWK� 3URYLGHUV� �6ORFXP� 6(��:LFKPDQ� &/��
.XHKQ� 6�� 'RHULQJ� -� :0- ����� 'HF�����������-����
30,'�����������������������    

7KH� UROH� RI� SV\FKLDWULVWV� LQ� UHGXFLQJ� PDWHUQDO�
PRUWDOLW\� �%KDW�$��:LFKPDQ� &��0LWWDO�/��%\DWW�1� *HQ�
+RVS� 3V\FKLDWU\ ����� -XO-$XJ�������-���� 30,'��
����������������������  


