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(GLWRU��3URI��=KHQ�/HQJ��7KH�+RQJ�.RQJ�3RO\WHFKQLF�8QLYHUVLW\ 
$VVRFLDWH�(GLWRUV��0U��)XOLDR�=RX��7KH�+RQJ�.RQJ�3RO\WHFKQLF�8QLYHUVLW\��'U��*XR\DQJ�/X��7KH�
+RQJ�.RQJ�3RO\WHFKQLF�8QLYHUVLW\��0U��+DRSHQJ�:DQJ��'HOIW�8QLYHUVLW\�RI�7HFKQRORJ\ 
,$&,3¶V�3XEOLF�5HODWLRQ�&RPPLWWHH�&KDLU��3URI��=KHQ�/HQJ��7KH�+RQJ�.RQJ�3RO\WHFKQLF�8QLYHUVLW\ 
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'HDU�,$&,3�PHPEHUV�DQG�IULHQGV� 

,W�ZDV�P\�JUHDW�KRQRU�WR�VHUYH�WKH�UROH�RI�,$&,3�3UHV�
LGHQW�IRU�WKH�WHUP�RI������������ZDV�DQ�H[WUDRUGLQDU\�
\HDU�GXH�WR�WKH�LPSDFW�RI�&29,'-���SDQGHPLF��ZKLFK�
VLJQLILFDQWO\�FKDQJHG�WKH�ZD\�RI�RXU�UHVHDUFK�DFWLYL�
WLHV��DQG�PRVW�LPSRUWDQWO\��WKH�ZD\�RI�RXU�OLYHV��2Q�
EHKDOI�RI�WKH�ERDUG�RI�GLUHFWRUV�RI�,$&,3��,�ZRXOG�OLNH�
WR�WKDQN�\RX�DOO�IRU�\RXU�FRQWLQXRXV�VXSSRUW�WR�DG�
YDQFH�WKH�YLVLRQV�RI�,$&,3�GHVSLWH�WKH�XQH[SHFWHG�
FKDOOHQJHV� 

 

:LWK�WKH�FROOHFWLYH�FRQWULEXWLRQV�RI�PHPEHUV�DQG�
IULHQGV��ZH�VXFFHVVIXOO\�RUJDQL]HG�D�VHULHV�RI�HYHQWV�
DQG�DFWLYLWLHV�LQ�WKH�SDVW�\HDU��7KH���WK�,$&,3�DQQXDO�ZRUNVKRS�ZDV�KHOG�RQ�-DQXDU\�
����������LQ�FRQMXQFWLRQ�ZLWK�WKH�7UDQVSRUWDWLRQ�5HVHDUFK�%RDUG��75%����WK�$QQXDO�
0HHWLQJ�LQ�:DVKLQJWRQ��'�&��:H�DOVR�RUJDQL]HG�VHYHUDO�RWKHU�HYHQWV��VXFK�DV�
³:HELQDU�RQ�6PDUW�3DYHPHQW�7HFKQRORJ\��DQG��:HELQDU�RQ�6XVWDLQDEOH�3DYHPHQW�
7HFKQRORJ\´� 

 

,�DP�RSWLPLVWLF�DQG�H[FLWHG�DERXW�WKH�SRVVLELOLWLHV�WKDW�FXUUHQW�DQG�IXWXUH�FKDOOHQJHV�
FDQ�RSHQ�IRU�WKH�,$&,3��,�DSSUHFLDWH�\RXU�KDUG�ZRUN�DQG�FRPPLWPHQW��DQG�KRSH�WR�
FRQWLQXH�FRXQWLQJ�RQ�\RXU�SDUWLFLSDWLRQ�LQ�RXU�FRPLQJ�DFWLYLWLHV�DQG�LQLWLDWLYHV��8QGHU�
WKH�OHDGHUVKLS�RI�WKH�QHZ�SUHVLGHQW�RI�,$&,3�IRU�������3URI��=KDQSLQJ�<RX��,�DP�VXUH�
,$&,3�FDQ�UHPDLQ�D�YLEUDQW�FRPPXQLFDWLRQ�KRPH�IRU�WKH�&KLQHVH�LQIUDVWUXFWXUH�SUR�
IHVVLRQDOV�WKURXJKRXW�WKH�ZRUOG� 

 

,�ZLVK�DOO�RI�\RX�VWD\�VDIH�DQG�KHDOWK\� 

 
%DRVKDQ�+XDQJ��3K�'���3�(� 

3UHVLGHQW�RI�,$&,3����� 
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7KH���WK�,$&,3�DQQXDO�ZRUNVKRS�ZDV�KHOG�RQ�

-DQXDU\�����������LQ�FRQMXQFWLRQ�ZLWK�WKH�7UDQV�

SRUWDWLRQ�5HVHDUFK�%RDUG��75%����WK�$QQXDO�

0HHWLQJ�LQ�:DVKLQJWRQ��'�&��7KH�WKHPH�RI�WKLV�

ZRUNVKRS�ZDV��$GYDQFLQJ�,QWHOOLJHQW�7UDQVSRUWD�

WLRQ�,QIUDVWUXFWXUH���7KH�ZRUNVKRS�RUJDQL]DWLRQ�

FRPPLWWHH�DSSUHFLDWHG�VSRQVRUVKLS�IURP�WKH�5H�

VHDUFK�,QVWLWXWH�RI�+LJKZD\�0LQLVWU\�RI�7UDQVSRUW��

6RXWK�&KLQD�8QLYHUVLW\�RI�7HFKQRORJ\��DQG�

6KDQJKDL�'DRFKXQ�7UDIILF�7HFKQRORJ\�&R��/WG�� 

'U��-HQQ\�/LX�IURP�0LVVRXUL�8QLYHUVLW\�RI�6FL�

HQFH�DQG�7HFKQRORJ\�FKDLUHG�WKLV�ZRUNVKRS��DQG�

WKH�DQQXDO�ZRUNVKRS
V�ILQDO�SURJUDP�LQFOXGHG�WZR�NH\QRWH�VSHDNHUV��'U��%MRUQ�%LU�

JLVVRQ�IURP�7H[DV�$	0�8QLYHUVLW\�DQG�'U��*HQGD�&KHQ�IURP�0LVVRXUL�8QLYHUVLW\�RI�

6FLHQFH�DQG�7HFKQRORJ\�JDYH�NH\QRWHV�RQ�1HZ�,QWHOOLJHQW�'HFLVLRQ�6XSSRUW�6\V�

WHP�IRU�)OH[LEOH�3DYHPHQWV��DQG�(PSRZHULQJ�DQG�5HMXYHQDWLQJ�&LYLO�(QJLQHHULQJ�

3URIHVVLRQ�ZLWK�,QIRUPDWLFV��$XWRPDWLRQ�DQG�$FWXDWLRQ��$QRWKHU����WHFKQLFDO�

SUHVHQWDWLRQV�ZHUH�JLYHQ�LQ�DUHDV�RI�SDYHPHQW�SUHVHUYDWLRQ��LQQRYDWLYH�PDWHULDOV��

LVVXHV�DQG�VROXWLRQV��DQG�HPHUJLQJ�WHFKQRORJLHV�� 

���SRVWHUV�ZHUH�DOVR�SUHVHQWHG�E\�VWXGHQWV�WKURXJK�WKH�,$&,3�DQQXDO�VWXGHQW�SRVW�

HU�FRPSHWLWLRQ��DQG���SDUWLFLSDWLQJ�VWXGHQWV�UHFHLYHG�SRVWHU�DZDUGV��7KHVH�VWXGHQWV�

DUH���VW�SUL]H�-�-LQJQDQ�=KDR��5XWJHUV����QG�SUL]H�-�+DQOL�:X��0LVVRXUL�6	7���DQG�

�UG�SUL]H�-�;XGRQJ�)DQ��&DVH�:HVWHUQ�5HVHUYH�8QLYHUVLW\���6DUD�)D\HN��0LVVRXUL�

6	7���)HQJ�*XR��6RXWK�&DUROLQD�6WDWH�8QLYHUVLW\���-XQ�/LX��0LVVRXUL�6	7���<DQ�

=KDQJ��:DVKLQJWRQ�6WDWH�8QLYHUVLW\���DQG�;LQJ[LQJ�=RX��0LVVRXUL�6	7�� 
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7KH���WK�,$&,3�DQQXDO�ZRUNVKRS�ZDV�KHOG�YLUWXDOO\�RQ�6XQGD\V��-DQXDU\����DQG�

����������%RWK�WKH�VHVVLRQV�ZHUH�OLYH�VWUHDPLQJ�RQ�WKH�7HQFHQW�0HHWLQJ��9RR9�

PHHWLQJ�RXWVLGH�&KLQD��SODWIRUP�EHWZHHQ������DP�DQG�QRRQ��%HLMLQJ�7LPH��7KH�

WKHPH�RI�WKLV�\HDU¶V�ZRUNVKRS�ZDV�³5HVLOLHQW�,QIUDVWUXFWXUH�WRZDUGV�D�5DSLGO\�

&KDQJLQJ�:RUOG´��7KH�DQQXDO�ZRUNVKRS�ILQDO�SURJUDP�LQFOXGHG�WZR�NH\QRWH�VSHHFK�

HV�����SRGLXP�SUHVHQWDWLRQV��DQG����LQYLWHG�VWXGHQW�SRVWHU�SUHVHQWDWLRQV��$W�WKH�

HQG�RI�WKH�ZRUNVKRS��WKH�,$&,3�2XWVWDQGLQJ�*UDGXDWH�6WXGHQW�$ZDUGV�DQG�6WXGHQW�

3RVWHU�$ZDUGV�ZHUH�SUHVHQWHG��7KH�ZRUNVKRS�UHFRUGLQJV�DUH�DYDLODEOH�DW��KWWSV���

ZZZ�LDFLS�QHW�DQQXDO-PHHWLQJ� 

7KLV�\HDU¶V�ZRUNVKRS�ZDV�FR-FKDLUHG�E\�'U��4LQJ�/X�IURP�WKH�8QLYHUVLW\�RI�6RXWK�

)ORULGD�DQG�'U��;LMXQ�6KL�IURP�7H[DV�6WDWH�8QLYHUVLW\��'U��<XH�+RX�IURP�%HLMLQJ�

8QLYHUVLW\�RI�7HFKQRORJ\�VHUYHG�DV�WKH�ZRUNVKRS�VHFUHWDU\��'U��4LDQ�=KDQJ�IURP�

)ORULGD�6WDWH�8QLYHUVLW\�ZDV�WKH�SUHVHQWDWLRQ�SODQQLQJ�VXEFRPPLWWHH�FKDLU��DQG�'U��

+XD\DQJ�<X�IURP�6RXWK�&KLQD�8QLYHUVLW\�RI�7HFKQRORJ\�DQG�'U��*XR\DQJ�/X�IURP�

7KH�+RQJ�.RQJ�3RO\WHFKQLF�8QLYHUVLW\�ZHUH�WKH�VWXGHQW�SRVWHU�SODQQLQJ�VXEFRP�

PLWWHH�FR-FKDLUV�� 

7KH�RQOLQH�ZRUNVKRS�DWWUDFWHG�����DWWHQGHHV�����SRVWHUV�ZHUH�SUHVHQWHG�E\�VWX�

GHQWV�WKURXJK�WKH�,$&,3�DQQXDO�VWXGHQW�SRVWHU�FRPSHWLWLRQ��DQG����SDUWLFLSDWLQJ�VWX�

GHQWV�UHFHLYHG�SRVWHU�DZDUGV��7KHVH�VWXGHQWV�DUH���VW�SUL]H�-�'DQQLQJ�/L��+.�3RO�

\8����QG�SUL]H�-�6LTL�=KRX��%HLKDQJ���:HL�6XQ��5XWJHUV���$Q\RX�=KX��0LVVRXUL�6	7��

DQG��UG�SUL]H�-�$QTL�&KHQ��8QLYHUVLW\�RI�1RWWLQJKDP���3HLGH�&XL��:XKDQ�8QLYHUVLW\�

RI�7HFKQRORJ\���+DQOL�:X��0LVVRXUL�6	7���3HQJ\X�;LH��5XWJHUV���&KHQ�<DQJ�

�+DUELQ�,QVWLWXWH�RI�7HFKQRORJ\���/LQ\L�<DR��+.�3RO\8���=KHQJ�=KDQJ��6RXWK�&KLQD�

8QLYHUVLW\�RI�7HFKQRORJ\��DQG�)XOLDR�=RX��+.�3RO\8�� 
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'XH�WR�WKH�&29,'-���SDQGHPLF��WKH������,QWHUQDWLRQDO�&RQIHUHQFH�RQ�7UDQVSRUWD�

WLRQ�,QIUDVWUXFWXUH�DQG�0DWHULDOV�LQ�ZDV�SRVWSRQHG�WR�������,QVWHDG��WZR�2QOLQH�

6\PSRVLXPV�RQ�'XUDEOH��6PDUW�DQG�*UHHQ�7UDQVSRUW�,QIUDVWUXFWXUH�ZHUH�KRVWHG�E\�

,$&,3��ZKLFK�ZHUH�ERWK�ZHOO�DWWHQGHG��7KH�ILUVW�V\PSRVLXP�ZDV�RQ�WKH�WRSLF�RI�$G�

YDQFHV�IRU�'XUDELOLW\�RI�7UDQVSRUWDWLRQ�,QIUDVWUXFWXUH��ZKLFK�ZDV�KRVWHG�RQ��1RYHP�

EHU���������DQG�WKH�VHFRQG�V\PSRVLXP�ZDV�RQ�WKH�WRSLF�RI�'DWD�'ULYHQ�7HFKQROR�

JLHV�IRU�6PDUW�3DYHPHQW�,QIUDVWUXFWXUH��ZKLFK�ZDV�KRVWHG�RQ�1RYHPEHU����������

0RUH�GHWDLOV�DERXW�WKHVH�WZR�V\PSRVLXPV�FDQ�EH�IRXQG�LQ�WKH�SRVWHUV�VKRZQ�EHORZ�� 

� 
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7KH�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�7UDQVSRUWDWLRQ�,QIUDVWUXFWXUH�DQG�0DWHULDOV��,&7,0��

LV�DQ�DQQXDO�LQWHUQDWLRQDO�FRQIHUHQFH�LQ�WKH�ILHOG�RI�WUDQVSRUWDWLRQ�LQIUDVWUXFWXUH�DQG�

PDWHULDOV��:LWK�LWV�H[FHOOHQW�DFDGHPLF�DWPRVSKHUH�DQG�KLJK�VFKRODUO\�OHYHO��,&7,0�

KDV�EHHQ�LQWHUQDWLRQDOO\�UHFRJQL]HG�IRU�WLPHO\�VKRZFDVLQJ�UHVHDUFK�GHYHORSPHQW�

DQG�HQKDQFLQJ�WHFKQRORJ\�WUDQVIHU�LQ�WKH�ILHOG�RI�WUDQVSRUWDWLRQ�LQIUDVWUXFWXUH�DQG�

PDWHULDOV��,&7,0�ZDV�LQLWLDWHG�E\�WKH�,QWHUQDWLRQDO�$VVRFLDWLRQ�RI�&KLQHVH�,QIUDVWUXF�

WXUH�3URIHVVLRQDOV��,$&,3���7KH��WK�,&7,0�ZDV�SRVWSRQHG�GXH�WR�WKH�&29,'-���

SDQGHPLF��DQG�LV�WHQWDWLYHO\�UH-VFKHGXOHG�WR�EH�KRVWHG�LQ�2FWREHU������DW�&KDQJ�

VKD��&KLQD��,$&,3�DQG�WKH�&KDQJVKD�8QLYHUVLW\�RI�6FLHQFH�	�7HFKQRORJ\��&6867��

ZLOO�FORVHO\�PRQLWRU�WKH�VWDWXV�RI�WKH�VLWXDWLRQ�DQG�XSGDWH�WKH�FRQIHUHQFH�GDWH�RQ�WKH�

ZHEVLWH�RQFH�LW�LV�ILQDOL]HG��&XUUHQWO\��WKH�FRQIHUHQFH�FRQWLQXHV�WR�DFFHSW�DQG�UH�

YLHZ�SDSHUV��7KH�KLJK�TXDOLW\�SDSHUV�ZLOO�EH�UHFRPPHQGHG�IRU�SXEOLFDWLRQ�FRQVLGHU�

DWLRQ�DW�MRXUQDOV�LQFOXGLQJ��-RXUQDO�RI�FOHDQHU�SURGXFWLRQ��-RXUQDO�RI�PDWHULDOV�LQ�FLYLO�

HQJLQHHULQJ��-RXUQDO�RI�WUDQVSRUWDWLRQ�HQJLQHHULQJ�SDUW�%��SDYHPHQWV��7UDQVSRUWD�

WLRQ�JHRWHFKQLFV��8QGHUJURXQG�VSDFH��&KLQD�MRXUQDO�RI�KLJKZD\�DQG�WUDQVSRUW��-RXU�

QDO�RI�WUDIILF�DQG�WUDQVSRUWDWLRQ�HQJLQHHULQJ��HWF��)RU�PRUH�LQIRUPDWLRQ��SOHDVH�YLVLW�� 

KWWSV���ZZZ�LFWLP�RUJ�� 

&RQWDFWV�RI�WKH�,&7,0�������

+XDQDQ�<X�

�KXDQDQ�\X#FVXVW�HGX�FQ���

3LQJ�/L�

�OLBSLQJ#FVXVW�HGX�FQ���

'RQJPHL�=KDQJ�

�GP]KDQJ#FVXVW�HGX�FQ��� 

;L�/L��OL[L#FVXVW�HGX�FQ��
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3K�'��VWXGHQWV 
�VW�SUL]H 
+DRSHQJ�:DQJ��'HOIW�8QLYHUVLW\�RI�7HFKQRORJ\� 
6HQ�'X��:DVKLQJWRQ�6WDWH�8QLYHUVLW\� 
  
�QG�3UL]H 
'RQJGRQJ�*H��0LFKLJDQ�7HFKQRORJLFDO�8QLYHUVLW\� 
*XRTLDQJ�6XQ��7RQJML�8QLYHUVLW\� 
  
�UG�3UL]H 
%LQJ\H�+DQ��8QLYHUVLW\�RI�7HQQHVVHH� 
*XR\DQJ�/X��5:7+�$DFKHQ�8QLYHUVLW\� 
-LDTLQJ�:DQJ��0LFKLJDQ�7HFKQRORJLFDO�8QLYHUVLW\� 
  
+RQRUDEOH�PHQWLRQ��;LDRGDQ�&KHQ��5XWJHUV�8QLYHUVLW\� 
  
06�VWXGHQW 
�VW�3UL]H� 
6KHTLDQJ�&XL��7KH�+RQJ�.RQJ�3RO\WHFKQLF�8QLYHUVLW\� 

������ʹͲʹͳ�������������
��������������������� 
3K�'��VWXGHQWV 
�VW�SUL]H 
-XQ�/LX��0LVVRXUL�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\� 
  
�QG�3UL]H 
<XHWDQ�0D��8QLYHUVLW\�RI�7HQQHVVHH� 
/L�<L��7RQJML�8QLYHUVLW\� 
=KXR\LQJ�-LDQJ��&DVH�:HVWHUQ�5HVHUYH�8QLYHUVLW\� 
 
�UG�3UL]H 
:HL�6XQ��5XWJHUV�8QLYHUVLW\� 
)HQJ�*XR��6RXWK�&DUROLQD�6WDWH�8QLYHUVLW\� 
4LOLQ�<DQJ��+DUELQ�,QVWLWXWH�RI�7HFKQRORJ\� 
0LQJMXQ�+X��7RQJML�8QLYHUVLW\� 
6LTL�=KRX��%HLKDQJ�8QLYHUVLW\� 
 
06�VWXGHQW 
�VW�3UL]H� 
<XQIHL�*XR��6RXWK�&KLQD�8QLYHUVLW\�RI�7HFKQRORJ\� 
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,$&,3�VWXGHQW�PHPEHUV�6DUD�)D\HN��;LDRORQJ�;LD��-DYDG�*DOLQPRJKDGDP��+DQ�

OL�:X��DQG�%HVKR\�5LDG��VXSHUYLVHG�E\�'U��-HQQ\�/LX�DQG�'U��;LRQJ�=KDQJ��UH�

FHLYHG�WKH�VFKRODUVKLSV�DQG�IHOORZVKLSV�LQ�JHRWHFKQLFDO�HQJLQHHULQJ�IURP�WKH�'H�

SDUWPHQW�RI�&LYLO��$UFKLWHFWXUDO��DQG�(QYLURQPHQWDO�(QJLQHHULQJ�DW�0LVVRXUL�6	7�LQ�

VSULQJ�������7KH�VWXGHQWV�ZHUH�DZDUGHG�LQ�UHFRJQLWLRQ�RI�WKHLU�H[HPSODU\�SHUIRU�

PDQFH�DQG�VFKRODUO\�DFWLYLWLHV�GXULQJ�WKH�\HDU������ 

6DUD�)D\HN���������6KDQQRQ�	�:LOVRQ��,QF��–�5LFKDUG�)UXHK�0HPRULDO�6FKRODUVKLS 

;LDRORQJ�;LD���������6KDQQRQ�	�:LOVRQ��,QF��–�5LFKDUG�)UXHK�0HPRULDO�6FKRODU�
VKLS 

-DYDG�*DOLQPRJKDGDP���������0DUN�$��+DUPV�)HOORZVKLS 

+DQOL�:X���������5RQ�(FNHONDPS�0HPRULDO�)HOORZVKLS 

%HVKR\�5LDG���������1RUEHUW�6FKPLGW�)HOORZVKLS 

�������������������������
���������������������� 
0LVVRXUL�6	7�3K�'��VWXGHQWV��+DQOL�:X��-XQ�/LX��DQG�%HVKR\�5LDG��VXSHUYLVHG�E\�

'U��-HQQ\�/LX�DQG�'U��;LRQJ�=KDQJ��KDYH�EHHQ�DZDUGHG�WKH�ILUVW�:DKHHG�8GGLQ�

2XWVWDQGLQJ�*UDGXDWH�6WXGHQW�$ZDUG�E\�WKH�1DWLRQDO�&HQWHU�IRU�7UDQVSRUWDWLRQ�,Q�

IUDVWUXFWXUH�'XUDELOLW\�DQG�/LIH-([WHQVLRQ��7UL'XU/(��IRU�WKHLU�RXWVWDQGLQJ�SHUIRU�

PDQFH��&RQJUDWXODWLRQV�WR�WKH�IROORZLQJ�ZLQQHUV� 

)LUVW�3ODFH��ZLWK�������FDVK�SUL]H� 

+DQOL�:X��0LVVRXUL�8QLYHUVLW\�RI�6FLHQFH�	�7HFKQRORJ\ 

-XQ�/LX��0LVVRXUL�8QLYHUVLW\�RI�6FLHQFH�	�7HFKQRORJ\ 

6HFRQG�3ODFH��ZLWK������FDVK�SUL]H� 

%HVKR\�5LDG��0LVVRXUL�8QLYHUVLW\�RI�6FLHQFH�	�7HFKQRORJ\ 

����������������������������� 
'RFWRUDO�VWXGHQW�<DQ�=KDQJ�DW�:DVKLQJWRQ�6WDWH�8QLYHUVLW\�KDV�EHHQ�QDPHG�WKH�

8QLYHUVLW\�7UDQVSRUWDWLRQ�&HQWHU��87&��6WXGHQW�RI�WKH�<HDU� 
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'U��*XR\DQJ�/X��ZKR�ZDV�D�3K�'��VWXGHQW�LQ�

5:7+�$DFKHQ�8QLYHUVLW\��DQG�LV�QRZ�D�UHVHDUFK�

DVVLVWDQW�SURIHVVRU�LQ�7KH�+RQJ�.RQJ�3RO\WHFK�

QLF�8QLYHUVLW\��ZDV�DZDUGHG�WKH��$36(�2XW�

VWDQGLQJ�6HUYLFH�E\�D�6WXGHQW�0HPEHU�$ZDUG��

RQ�WKH�$FDGHP\�RI�3DYHPHQW�6FLHQFH�DQG�(QJL�

QHHULQJ��$36(�������$QQXDO�0HHWLQJ��IRU�KLV�

VLJQLILFDQW�FRQWULEXWLRQV�LQ�DFWLYLWLHV�UHODWHG�WR�

$36(¶V�PLVVLRQ�DQG�GHPRQVWUDWHG�LQGHSHQG�

HQFH�LQ�OHDGLQJ�VXFK�DFWLYLWLHV��7KH�DZDUG�ZDV�

JLYHQ�E\�'U��=KHQ�/HQJ��$VVRFLDWH�3URIHVVRU�LQ�

7KH�+RQJ�.RQJ�3RO\WHFKQLF�8QLYHUVLW\���ZKR�

ZDV�DQQRXQFHG�HDUOLHU�DV�WKH�QHZ�FKDLU�RI�WKH�$36(�$ZDUG�&RPPLWWHH� 

���������������������������������� 
$�UHVHDUFK�WHDP�VXSHUYLVHG�E\�'U��;LDQPLQJ�6KL�KDV�ZRQ�D�+LJK�9DOXH�5HVHDUFK�

3URMHFWV�$ZDUG�LQ�5$&������6XSSOHPHQWDO�&DWHJRULHV�-�0DLQWHQDQFH��0DQDJHPHQW�

DQG�3UHVHUYDWLRQ�IURP�WKH�$PHULFDQ�$VVRFLDWLRQ�RI�6WDWH�+LJKZD\�7UDQVSRUWDWLRQ�

2IILFLDOV��$$6+72���7KH�ZLQQLQJ�UHVHDUFK�SURMHFW�LV�WLWOHG�³%LR-%DVHG�5HQHZDEOH�

$GGLWLYHV�IRU�$QWL-,FLQJ�$SSOLFDWLRQV´��&RQJUDWXODWLRQV�WR�WKH�UHVHDUFKHUV�IURP�

:DVKLQJWRQ�6WDWH�8QLYHUVLW\��0HKGL�+RQDUYDU�1D]DUL��7DHNLO�2K��$OH[DQGHU�&KDUOH�

PDJQH�(ZLQJ��'HERUDK�$YH�2NRQ��<DQ�=KDQJ��%UDQGRQ�$YDORV��(LVD�$OQXDLPL��

(GHQ�$GHOH�+DYHQV��DQG�;LDQPLQJ�6KL��KWWSV���UHVHDUFK�WUDQVSRUWDWLRQ�RUJ�VZHHW-

VL[WHHQ-������ 



�� 

�������������������������Ǥ�������������� 

��������������� 

'U��-LH�+DQ��*OHQQ�/��3DUNHU�3URIHVVRU�RI�*HRWHFK�

QLFDO�(QJLQHHULQJ�LQ�WKH�&LYLO��(QYLURQPHQWDO��DQG�$U�

FKLWHFWXUDO�(QJLQHHULQJ�'HSDUWPHQW�DW�WKH�8QLYHUVLW\�RI�

.DQVDV��ZDV�VHOHFWHG�IRU�WKH�5REHUW�0��.RHUQHU�

$ZDUG��WR�KRQRU�'U��.RHUQHU¶V�OHJDF\�LQ�WKH�JHRV\Q�

WKHWLFV�LQGXVWU\��FRQVLGHULQJ�KLV�VLJQLILFDQW�FRQWULEXWLRQ�

LQ�WKHRUHWLFDO�DQG�SUDFWLFDO�UHVHDUFK�RQ�JHRV\QWKHWLFV���

KWWSV���FHDH�NX�HGX�SURIHVVRU-MLH-KDQ-VHOHFWHG-UREHUW-P

-NRHUQHU-DZDUG�� 

	������������������������������������������������������������ 
'U��=KDQSLQJ�<RX��3URIHVVRU�RI�7UDQVSRUWDWLRQ�(QJL�

QHHULQJ�DQG�0DWHULDOV�LQ�WKH�&LYLO�DQG�(QYLURQPHQWDO�

(QJLQHHULQJ�'HSDUWPHQW�DW�0LFKLJDQ�7HFKQRORJLFDO�

8QLYHUVLW\��KDV�EHHQ�QDPHG�D�)HOORZ�RI�WKH�,QWHUQD�

WLRQDO�$VVRFLDWLRQ�RI�$GYDQFHG�0DWHULDOV��),$$0���7KH�

IHOORZ�RI�,$$0�LV�UHFRJQL]HG�DV�D�SUHVWLJLRXV�WLWOH�WKDW�

LV�RQO\�FRQIHUUHG�XSRQ�GHVHUYLQJ�UHVHDUFKHUV�ZKR�

KDYH�PDGH�VRPH�VLJQLILFDQW�FRQWULEXWLRQ�WR�WKH�ZRUOG�RI�

PDWHULDOV�VFLHQFH��HQJLQHHULQJ�DQG�WHFKQRORJ\� 



�� 

������������������������������������������������ 

��������������� 

'U��=KHQ�/HQJ��$VVRFLDWH�3URIHVVRU�LQ�WKH�&LYLO�DQG�

(QYLURQPHQWDO�(QJLQHHULQJ�'HSDUWPHQW�DW�7KH�+RQJ�

.RQJ�3RO\WHFKQLF�8QLYHUVLW\��ZDV�SURPRWHG�WR�DQ�H[�

HFXWLYH�HGLWRU�RI�WKH�-RXUQDO�RI�&OHDQHU�3URGXFWLRQ�

�-&/3��VWDUWLQJ�-DQXDU\����������-&/3�LV�D�WUDQVGLVFL�

SOLQDU\�MRXUQDO�DLPLQJ�DW�KHOSLQJ�VRFLHWLHV�EHFRPH�

PRUH�VXVWDLQDEOH��7KH�WRSLFV�RI�WKLV�MRXUQDO�PDLQO\�LQ�

FOXGH�FOHDQHU�SURGXFWLRQ��HQYLURQPHQWDO��DQG�VXVWDLQD�

ELOLW\�UHVHDUFK�DQG�SUDFWLFH��KWWSV���

ZZZ�MRXUQDOV�HOVHYLHU�FRP�MRXUQDO-RI-FOHDQHU-

SURGXFWLRQ�HGLWRULDO-ERDUG� 

	������������������������������������������������ 
'U��;LDQPLQJ�6KL��$VVRFLDWH�3URIHVVRU�LQ�WKH�&LYLO�DQG�

(QYLURQPHQWDO�(QJLQHHULQJ�'HSDUWPHQW�DW�:DVKLQJWRQ�

6WDWH�8QLYHUVLW\��KDV�EHHQ�HOHFWHG�D�IHOORZ�RI�WKH�

$PHULFDQ�6RFLHW\�RI�&LYLO�(QJLQHHUV��$6&(���$6&(�

IHOORZV�PDNH�XS�RQO\�WKUHH�SHUFHQW�RI�WKH�DSSUR[LPDWH�

O\���������PHPEHUV�RI�WKH�RUJDQL]DWLRQ��ZKLFK�LV�WKH�

ROGHVW�HQJLQHHULQJ�VRFLHW\�LQ�WKH�8�6��)HOORZV�DUH�UHF�

RJQL]HG�IRU�WKHLU�FRQWULEXWLRQV�DQG�VROXWLRQV�WKDW�

FKDQJH�OLYHV�DURXQG�WKH�ZRUOG��KWWSV���QHZV�DVFH�RUJ�

VKL-DWWDLQV-DVFH-IHOORZVKLS�� 

������������������������������������������������������� 
'U��;LDQPLQJ�6KL�KDV�EHHQ�LQYLWHG�WR�EH�DQ�DVVRFLDWH�HGLWRU�RI�WKH�-RXUQDO�RI�1RQ�

GHVWUXFWLYH�(YDOXDWLRQ�IRU�KLV�H[SHUWLVH�LQ�FRUURVLRQ�DQG�HOHFWURFKHPLFDO�WHFKQLTXHV��

7KLV�LQWHUGLVFLSOLQDU\�MRXUQDO�SXEOLVKHV�SDSHUV�RQ�WKH�GHYHORSPHQW�RI�QHZ�HTXLS�

PHQW��DQDO\VHV��DQG�DSSURDFKHV�WR�QRQGHVWUXFWLYH�PHDVXUHPHQWV��KWWSV���

ZZZ�VSULQJHU�FRP�MRXUQDO�������HGLWRUV�� 



�� 

��������������������������������������������������������� 

��������������� 

,$&,3�IRXQGLQJ�PHPEHU��'U��.HOYLQ�:DQJ��3URIHVVRU�

LQ�WKH�&LYLO�DQG�(QYLURQPHQWDO�(QJLQHHULQJ�'HSDUWPHQW�

DW�2NODKRPD�6WDWH�8QLYHUVLW\��KDV�EHHQ�QDPHG�D�5H�

JHQWV�3URIHVVRU��WKH�KLJKHVW�IDFXOW\�KRQRU�DW�2NODKRPD�

6WDWH�8QLYHUVLW\��'U��.HOYLQ�:DQJ�LV�D�XQLYHUVLW\�IDFXOW\�

DQG�UHVHDUFKHU�ZLWK�D�VXEVWDQWLDO�SURIHVVLRQDO�VRFLHW\�

VHUYLFH�UHFRUG�VLQFH�������)RU�QHDUO\����\HDUV��'U��

:DQJ�OHG�KLV�WHDP�WR�WDFNOH�WKH�SUREOHP�RI�DXWRPDWLQJ�

VXUYH\V�RI�SDYHPHQW�GLVWUHVVHV��+LV�ZRUN�SURIRXQGO\�

FKDQJHG�WKH�ODQGVFDSH�RI�SDYHPHQW�VXUYH\�DQG�LV�

FORVHO\�IROORZHG�E\�LQGXVWU\�DQG�UHVHDUFKHUV�RQ�D�ZRUOGZLGH�EDVLV��+LV�WHFKQRORJL�

FDO�FRQWULEXWLRQV�LQ�UHFHQW�\HDUV�LQFOXGH�VXE-PP��'�ODVHU�LPDJLQJ�RI�SDYHPHQWV�DW�

IXOO-ODQH�FRYHUDJH�DQG�KLJKZD\�VSHHG�IRU�GDWD�FROOHFWLRQ��DQG�DXWRPDWHG�GDWD�SUR�

FHVVLQJ�IRU�GLVWUHVVHV�DQG�VDIHW\�HYDOXDWLRQV�EDVHG�RQ�XQLTXH�DQG�QRYHO�'HHS-

/HDUQLQJ�WHFKQLTXHV��+LV�WHFKQRORJLHV�DUH�XVHG�LQ�WKH�86��%UD]LO��6RXWK�$IULFD��&KL�

QD��DQG�-DSDQ��'U��:DQJ�LV�FRQVLGHUHG�D�ZRUOG�OHDGHU�LQ�DXWRPDWHG�VHQVRU�WHFKQRO�

RJ\�DQG�VRIWZDUH�VROXWLRQV�IRU�URDGZD\�DQG�DLUILHOG�SDYHPHQW�VXUYH\V��+H�UHFHLYHG�

WZR�DZDUGV�IURP�WKH�$PHULFDQ�6RFLHW\�RI�&LYLO�(QJLQHHUV��$6&(��������0DVWHUV�

DQG������7XUQHU��+H�LV�D�IRUPHU�SUHVLGHQW�RI�$6&(�7UDQVSRUWDWLRQ�	�'HYHORSPHQW�

,QVWLWXWH��7	',���+H�LV�D�FR-HGLWRU-LQ-FKLHI�RI�WKH�,QWHUQDWLRQDO�-RXUQDO�RI�5DLO�7UDQV�

SRUWDWLRQ��KWWSV���DFDGHPLFDIIDLUV�RNVWDWH�HGX�UHJHQWV-SURIHVVRUV�UHJHQWV-SURIHVVRUV

-ELRV�ZDQJ-NHOYLQ�KWPO��� 



�� 

����������������������������������������������������������� 

��������������� 

'U��;LRQJ�=KDQJ�IURP�WKH�'HSDUWPHQW�RI�&LYLO��$UFKL�

WHFWXUDO��DQG�(QYLURQPHQWDO�(QJLQHHULQJ�DW�0LVVRXUL�

6	7�ZDV�LQYLWHG�WR�VHUYH�DV�DQ�DVVRFLDWH�HGLWRU�RI�

$6&(�-RXUQDO�RI�&ROG�5HJLRQV�(QJLQHHULQJ��ZKLFK�LV�D�

ZRUOG¶V�OHDGLQJ�SHHU-UHYLHZHG�VFLHQWLILF�MRXUQDO�LQ�WKH�

JHQHUDO�DUHD�RI�FROG�UHJLRQV�HQJLQHHULQJ�SXEOLVKHG�E\�

WKH�$PHULFDQ�6RFLHW\�RI�&LYLO�(QJLQHHUV��(VWDEOLVKHG�LQ�

������WKH�WRSLFV�RI�WKLV�MRXUQDO�LQFOXGH�LFH�HQJLQHHULQJ��

LFH�IRUFH��FRQVWUXFWLRQ�RQ�SHUPDIURVW�DQG�VHDVRQDO�

IURVW��FROG�ZHDWKHU�FRQVWUXFWLRQ��HQYLURQPHQWDO�TXDOLW\�

DQG�HQJLQHHULQJ�LQ�FROG�UHJLRQV��VQRZ�DQG�LFH�FRQWURO��FROG�UHJLRQV�PDWHULDOV��DQG�

VXUYH\LQJ�DQG�SODQQLQJ�LQ�FROG�UHJLRQV��KWWSV���DVFHOLEUDU\�RUJ�MRXUQDO�MFUJHL� 

�Ƭ��	���������������������� 
'U��;LRQJ�=KDQJ�UHFHLYHG�WKH������6	7�)DFXOW\�5HVHDUFK�$ZDUG��7KH�)DFXOW\�5H�

VHDUFK�$ZDUG�UHFRJQL]HV�IDFXOW\�PHPEHUV�ZKR�KDYH�GHPRQVWUDWHG�H[FHOOHQFH�LQ�

UHVHDUFK�DQG�VFKRODUVKLS� 

��������������
��-������������������	�������������������� 
'U��;LRQJ�=KDQJ�ZDV�QRPLQDWHG�WR�VHUYH�DV�FKDLU�RI�$6&(�*HR-,QVWLWXWH�6KDOORZ�

)RXQGDWLRQ�&RPPLWWHH��7KH�6KDOORZ�)RXQGDWLRQ�&RPPLWWHH�SURYLGHV�OHDGHUVKLS�LQ�

DSSO\LQJ�HQJLQHHULQJ�SULQFLSOHV�UHODWHG�WR�WKH�GHVLJQ��FRQVWUXFWLRQ��DQG�PDLQWH�

QDQFH�RI�VKDOORZ�IRXQGDWLRQV��7KH�FRPPLWWHH�DFFRPSOLVKHV�WKHVH�WDVNV�E\�SDUWLFL�

SDWLQJ�LQ�DQG�VSRQVRULQJ�*HR-,QVWLWXWH�DFWLYLWLHV�VXFK�DV�FRQIHUHQFHV�DQG�VSHFLDO�

SXEOLFDWLRQV��7KH�FRPPLWWHH�DOVR�ZRUNV�ZLWK�RWKHU�$6&(�FRPPLWWHHV�DQG�SURIHV�

VLRQDO�VRFLHWLHV�WR�LPSURYH�DQG�H[SDQG�WKH�XQGHUVWDQGLQJ�RI�VKDOORZ�IRXQGDWLRQV�IRU�

GHVLJQ�SURIHVVLRQDOV�DQG�WKH�JHQHUDO�SXEOLF�E\�UHYLHZLQJ��GHYHORSLQJ��DQG�SXEOLVK�

LQJ�WHFKQLFDO�SDSHUV��JXLGHOLQHV��DQG�LQIRUPDWLRQDO�SDPSKOHWV��KWWSV���ZZZ�DVFH�RUJ�

WHPSODWHV�PHPEHUVKLS-FRPPXQLWLHV-FRPPLWWHH-GHWDLO�DVS["

FRPPLWWHHLG ������������� 



�� 

������������������
��-���������ʹͲʹͲ����������� 

��������������� 

'U��;LRQJ�=KDQJ��3URIHVVRU�LQ�*H�

RWHFKQLFDO�(QJLQHHULQJ�DW�0LVVRXUL�

6	7��ZDV�LQYLWHG�WR�JLYH�D�NH\QRWH�

VSHHFK�RQ�³8VH�RI�:LFNLQJ�)DEULF�

WR�'HK\GUDWH�5RDG�(PEDQNPHQW�

XQGHU�8QVDWXUDWHG�&RQGLWLRQV´�DW�

*(2-2PDKD���������WK�$QQXDO�

*HRWHFKQLFDO�&RQIHUHQFH��RUJD�

QL]HG�E\�WKH�$PHULFDQ�6RFLHW\�RI�

&LYLO�(QJLQHHUV��1HEUDVND�6HFWLRQ�–�*HRWHFKQLFDO�*URXS�DQG�*HR-,QVWLWXWH�1HEUDV�

ND�&KDSWHU�LQ�2PDKD��1(�RQ�)ULGD\��)HEUXDU\���������� 



�� 

������������� 

ʹͲʹͳ�������Ƭ������������� 
7KH�,QWHUQDWLRQDO�$LUILHOG�DQG�+LJKZD\�3DYHPHQWV�&RQIHUHQFH�RI�WKH�7UDQVSRUWDWLRQ�

	�'HYHORSPHQW�,QVWLWXWH��7	',��RI�$6&(�ZLOO�EH�KRVWHG�RQOLQH�-XQH���-�-XQH�����

������,$&,3�ERDUG�PHPEHU��'U��=KHQ�/HQJ�IURP�7KH�+RQJ�.RQJ�3RO\WHFKQLF�8QL�

YHUVLW\��VHUYHV�DV�D�FRQIHUHQFH�FR-FKDLU��7KLV�LQWHUQDWLRQDO�FRQIHUHQFH�ZLOO�SURYLGH�

DQ�XQULYDOHG�FKDQFH�WR�LQWHUDFW�DQG�H[FKDQJH�LQIRUPDWLRQ�ZLWK�ZRUOGZLGH�OHDGHUV�LQ�

WKH�ILHOGV�RI�KLJKZD\�DQG�DLUSRUW�SDYHPHQWV��DV�ZHOO�DV�DLUSRUW�VDIHW\�WHFKQRORJLHV��

)RU�PRUH�LQIRUPDWLRQ��SOHDVH�YLVLW��KWWSV���ZZZ�SDYHPHQWVFRQIHUHQFH�RUJ��



�� 

������������� 

����ʹͲʹͳ� 
+RVWHG�E\�&KLQD�$VVRFLDWLRQ�IRU�6FLHQFH�DQG�7HFKQRORJ\��&$67���0LQLVWU\�RI�

7UDQVSRUW��027��DQG�&KLQHVH�$FDGHP\�RI�(QJLQHHULQJ��&$(���RUJDQL]HG�E\�&KLQD�

+LJKZD\�	�7UDQVSRUWDWLRQ�6RFLHW\��&+76���WKH������:RUOG�7UDQVSRUW�&RQYHQWLRQ�

�:7&�������LV�VFKHGXOHG�WR�EH�KHOG�LQ�;L
DQ�RQ�-XQH���-����������,W�ZLOO�IHDWXUH�LQ�

GXVWU\�IRUXPV��WHFKQLFDO�SUHVHQWDWLRQV��DV�ZHOO�DV�SDSHU�DQG�SRVWHU�VHVVLRQV��:7&�

�����ZLOO�VHUYH�DV�D�SODWIRUP�IRU�UHVHDUFKHUV��VFKRODUV��SUDFWLWLRQHUV��JRYHUQPHQW�

RIILFLDOV�IURP�DURXQG�WKH�JOREH�WR�SUHVHQW�WKHLU�ZRUN��VKDUH�WKHLU�H[SHULHQFH��GLVFXVV�

FXWWLQJ-HGJH�WHFKQRORJ\��DQG�H[SORUH�VROXWLRQV�WR�WKH�FRPPRQ�FKDOOHQJHV�WKH�WUDQV�

SRUWDWLRQ�LQGXVWU\�IDFHV�WRGD\��)RU�PRUH�LQIRUPDWLRQ��SOHDVH�YLVLW��KWWSV���HQ�ZWF-

FRQIHUHQFH�FRP��



�� 

������������� 

�	����ʹͲʹͳ� 
7KH�,QWHUQDWLRQDO�6\PSRVLXP�RQ�)URQWLHUV�RI�5RDG�DQG�$LUSRUW�(QJLQHHULQJ��L)5$(��

ZDV�VWDUWHG�E\�WKH�&ROOHJH�RI�7UDQVSRUWDWLRQ�(QJLQHHULQJ�RI�7RQJML�8QLYHUVLW\�LQ�

������7KH�L)5$(������ZLOO�EH�KRVWHG�RQ�-XO\���-���������E\�WKH�6HFWLRQ�RI�3DYH�

PHQW�(QJLQHHULQJ��'HOIW�8QLYHUVLW\�RI�7HFKQRORJ\��WKH�1HWKHUODQGV��FR-FKDLUHG�E\�

,$&,3�ERDUG�PHPEHU��'U��;XH\DQ�/LX��7KH�WKHPH�RI�WKH�L)5$(������LV�WR�SURPRWH�

UHVHDUFK�LQ�WKH�ILHOG�RI�³&LUFXODU��6XVWDLQDEOH�DQG�6PDUW�$LUSRUW�DQG�+LJKZD\�3DYH�

PHQWV´�DQG�LV�GHGLFDWHG�WR�WKH�VWDWH-RI-WKH-DUW�DQG�VWDWH-RI-SUDFWLFH�DUHDV�RI�ORQJ-

OLIH�DQG�FLUFXODU�PDWHULDOV�IRU�VXVWDLQDEOH��FRVW-HIIHFWLYH�VPDUW�DLUSRUW�DQG�KLJKZD\�

SDYHPHQW�FRQVWUXFWLRQ��7KLV�V\PSRVLXP�ZLOO�IDFLOLWDWH�WKH�H[FKDQJH�RI�QHZ�LGHDV�LQ�

WKHVH�ILHOGV�DPRQJ�DFDGHPLFLDQV��HQJLQHHUV��VFLHQWLVWV�DQG�SUDFWLWLRQHUV��,W�LQFOXGHV�

SOHQDU\��NH\QRWH�DQG�LQYLWHG�VSHHFK��RUDO�SUHVHQWDWLRQ�VHVVLRQV�RQ�GLIIHUHQW�WRSLFV��

'XH�WR�WKH�SDQGHPLF��WKH�V\PSRVLXP�ZLOO�EH�KHOG�RQOLQH��$FFHSWHG�IXOO�SDSHUV�ZLOO�

EH�SXEOLVKHG�LQ�FRQIHUHQFH�SURFHHGLQJV��6HOHFWHG�SDSHUV�ZLOO�EH�SXEOLVKHG�LQ�VSH�

FLDO�LVVXHV�RI�VHYHUDO�VHOHFWHG�UHQRZQHG�MRXUQDOV��)RU�PRUH�LQIRUPDWLRQ��SOHDVH�YLV�

LW��KWWSV���ZZZ�LIUDH-GHOIW�FRP��



�� 

������������� 

����ʹͲʹͳ� 
7KH�7UDQVSRUWDWLRQ�5HVHDUFK�&RQJUHVV��75&��ZLOO�EH�KRVWHG�RQ�1RYHPEHU��-���

�����E\�WKH�75&�����FRPPLWWHHV�DQG�=KHMLDQJ�8QLYHUVLW\�LQ�+DQJ]KRX��&KLQD��7R�

SURPRWH�WKH�H[FKDQJH�RI�QHZHVW�UHVHDUFK�ILQGLQJV�DQG�SUDFWLFDO�H[SHULHQFHV�LQ�

WUDQVSRUWDWLRQ��75&�LV�LQWHQGHG�WR�VHUYH�DV�D�JOREDO�SODWIRUP�IRU�UHVHDUFKHUV��HGX�

FDWRUV��SUDFWLFLQJ�HQJLQHHUV��LQYHVWRUV��HQWUHSUHQHXUV��DQG�JRYHUQPHQWDO�RIILFLDOV�

IURP�DOO�RYHU�WKH�ZRUOG��7KH�75&�LV�GHGLFDWHG�WR�³+LJK�,PSDFW��&XWWLQJ�)URQWLHU´�UH�

VHDUFK�WKDW�KDV�EHHQ�WKH�KDOOPDUN�RI�RXU�PHHWLQJ��7KH�DEVWUDFW�DQG�SDSHU�VXEPLV�

VLRQV�DUH�RSHQ��WKH�75&�FRPPLWWHHV�DUH�RUJDQL]LQJ�SHHU�UHYLHZ�DQG�VHOHFWLQJ�

SURPLVLQJ�RQHV�IRU�UHFRPPHQGDWLRQ�RI�SRVWHU�RUDO�SUHVHQWDWLRQ�DQG�RU�SXEOLFDWLRQ�

WKURXJK�WKH�MRXUQDOV�WKDW�DUH�VXSSRUWLQJ�RXU�FRQIHUHQFH��LQFOXGLQJ�-RXUQDO�RI�&OHDQ�

HU�3URGXFWLRQ��5HVRXUFHV��&RQVHUYDWLRQ�	�5HF\FOLQJ��7UDQVSRUWDWLRQ�*HRWHFKQLFV��

$GYDQFHV�LQ�0DWHULDOV�6FLHQFH�DQG�(QJLQHHULQJ��)RU�PRUH�LQIRUPDWLRQ��SOHDVH�YLVLW��

KWWS���ZZZ�WUF-F�RUJ��
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DĞŵďĞƌ͗�WƌŽĨ͘�:ƵĂŶǇƵ�;:ĞŶŶǇͿ�>ŝƵ͕�DŝƐƐŽƵƌŝ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ 
DĞŵďĞƌ͗�WƌŽĨ͘�yƵĞǇĂŶ�>ŝƵ͕��ĞůŌ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ 
DĞŵďĞƌ͗�WƌŽĨ͘�yŝĂŶŵŝŶŐ�^Śŝ͕�tĂƐŚŝŶŐƚŽŶ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ 
DĞŵďĞƌ͗�WƌŽĨ͘�^ŚŝŚƵŝ�^ŚĞŶ͕�WĞŶŶƐǇůǀĂŶŝĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕��ůƚŽŽŶĂ 
DĞŵďĞƌ͗�WƌŽĨ͘�DŝŶŐũŝĂŶŐ�dĂŽ͕�tŽƌĐĞƐƚĞƌ�WŽůǇƚĞĐŚŶŝĐ�/ŶƐƟƚƵƚĞ 
DĞŵďĞƌ͗�WƌŽĨ͘�,ĂŽ�tĂŶŐ͕�ZƵƚŐĞƌƐ͕�dŚĞ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�EĞǁ�:ĞƌƐĞǇ 
DĞŵďĞƌ͗�WƌŽĨ͘��ŝůů�;yŝŽŶŐͿ�zƵ͕��ĂƐĞ�tĞƐƚĞƌŶ�ZĞƐĞƌǀĞ�hŶŝǀĞƌƐŝƚǇ 
DĞŵďĞƌ͗�WƌŽĨ͘�yŝŽŶŐ��ŚĂŶŐ͕�DŝƐƐŽƵƌŝ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ 

WĂƐƚ�WƌĞƐŝĚĞŶƚƐ 
ϭƐƚ�WĂƐƚ�WƌĞƐŝĚĞŶƚ͗��ƌ͘��ŚŽŶŐũŝĞ�͞�ŽĐ͟��ŚĂŶŐ͕�>ŽƵŝƐŝĂŶĂŶ�dƌĂŶƐƉŽƌƚĂƟŽŶ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ 
ϮŶĚ�WĂƐƚ�WƌĞƐŝĚĞŶƚ͗�WƌŽĨ͘�>ŝŶďŝŶŐ�tĂŶŐ͕�sŝƌŐŝŶŝĂ�dĞĐŚ 
ϯƌĚ�WĂƐƚ�WƌĞƐŝĚĞŶƚ͗��ƌ͘�zŝŶŐǁƵ�&ĂŶŐ͕�sŝƌŐŝŶŝĂ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�dƌĂŶƐƉŽƌƚĂƟŽŶ 
ϰƚŚ�WĂƐƚ�WƌĞƐŝĚĞŶƚ͗�WƌŽĨ͘�:ŝĞ�,ĂŶ͕�dŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�<ĂŶƐĂƐ 
ϱƚŚ�WĂƐƚ�WƌĞƐŝĚĞŶƚ͗��ƌ͘��ŚƵŶŐ�tƵ͕�sŝƌŐŝŶŝĂ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�dƌĂŶƐƉŽƌƚĂƟŽŶ 
ϲƚŚ�WĂƐƚ�WƌĞƐŝĚĞŶƚ͗�WƌŽĨ͘�^ŚŝŚƵŝ�^ŚĞŶ͕�WĞŶŶƐǇůǀĂŶŝĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕��ůƚŽŽŶĂ

&ŽƵŶĚŝŶŐ��ŽŵŵŝƩĞĞ� 
�ŚĂŝƌ͗��ƌ͘��ŚŽŶŐũŝĞ�͞�Ž�͟��ŚĂŶŐ͕�>ŽƵŝƐŝĂŶĂŶ�dƌĂŶƐƉŽƌƚĂƟŽŶ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ�;>dZ�Ϳ 
DĞŵďĞƌ͗��ƌ͘�zŝŶŐǁƵ�&ĂŶŐ͕�sŝƌŐŝŶŝĂ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�dƌĂŶƐƉŽƌƚĂƟŽŶ 
DĞŵďĞƌ͗�WƌŽĨ͘�:ŝĞ�,ĂŶ͕�dŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�<ĂŶƐĂƐ 
DĞŵďĞƌ͗�WƌŽĨ͘�<ĞůǀŝŶ�tĂŶŐ͕�KŬůĂŚŽŵĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ 
DĞŵďĞƌ͗�WƌŽĨ͘�>ŝŶďŝŶŐ�tĂŶŐ͕�sŝƌŐŝŶŝĂ�dĞĐŚ 
DĞŵďĞƌ͗��ƌ͘��ŚƵŶŐ�tƵ͕�sŝƌŐŝŶŝĂ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�dƌĂŶƐƉŽƌƚĂƟŽŶ 
DĞŵďĞƌ͗�WƌŽĨ͘��ŚĂŶŵŝŶ��ŚĂŶŐ͕�dŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞǆĂƐ�Ăƚ��ƵƐƟŶ 
 

�� 

����������������������������������������� 



ϮϬϮϬ�/��/W��ŽŵŵŝƩĞĞƐ�ĂŶĚ�dĂƐŬ�'ƌŽƵƉ��ŚĂŝƌƐ� 
�ǇůĂǁ��ŽŵŵŝƩĞĞ 
WƌŽĨ͘��ŚĂŶŵŝŶ��ŚĂŶŐ͕�dŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞǆĂƐ�Ăƚ��ƵƐƟŶ 

EŽŵŝŶĂƟŽŶ��ŽŵŵŝƩĞĞ 
WƌŽĨ͘�yŝŽŶŐ�͞�ŝůů͟�zƵ͕��ĂƐĞ�tĞƐƚĞƌŶ�ZĞƐĞƌǀĞ�hŶŝǀĞƌƐŝƚǇ 

^ƚƌĂƚĞŐŝĐ�WůĂŶŶŝŶŐ��ŽŵŵŝƩĞĞ 
WƌŽĨ͘�yŝŽŶŐ��ŚĂŶŐ͕�DŝƐƐŽƵƌŝ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ 

�ŶŶƵĂů��ĐƟǀŝƟĞƐ��ŽŵŵŝƩĞĞ 
WƌŽĨ͘�,ĂŽ�tĂŶŐ͕�ZƵƚŐĞƌƐ͕�dŚĞ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�EĞǁ�:ĞƌƐĞǇ 
à ���>ŽĐĂů��ŚĂƉƚĞƌ͗�WƌŽĨ͘�>Ğŝ�tĂŶŐ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�ƚŚĞ��ŝƐƚƌŝĐƚ�ŽĨ��ŽůƵŵďŝĂ 

WƵďůŝĐ�ZĞůĂƟŽŶ��ŽŵŵŝƩĞĞ 
WƌŽĨ͘��ŚĞŶ�>ĞŶŐ͕�dŚĞ�,ŽŶŐ�<ŽŶŐ�WŽůǇƚĞĐŚŶŝĐ�hŶŝǀĞƌƐŝƚǇ 
à EĞǁƐůĞƩĞƌ�dĂƐŬ�'ƌŽƵƉ͗�WƌŽĨ͘��ŚĞŶ�>ĞŶŐ͕�dŚĞ�,ŽŶŐ�<ŽŶŐ�WŽůǇƚĞĐŚŶŝĐ�hŶŝǀĞƌƐŝƚǇ 
à tĞďƐŝƚĞ��ĞǀĞůŽƉŵĞŶƚ�dĂƐŬ�'ƌŽƵƉ͗��ƌ͘�zŝůŽŶŐ�>ŝƵ͕�>ŽƵŝƐŝĂŶĂ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�dƌĂŶƐƉŽƌͲ

ƚĂƟŽŶ�ĂŶĚ��ĞǀĞůŽƉŵĞŶƚ�;>���Kd�Ϳ 
à tĞ�ŚĂƚ�ĂŶĚ�^ŽĐŝĂů�DĞĚŝĂ��ŽŵŵƵŶŝĐĂƟŽŶƐ�dĂƐŬ�'ƌŽƵƉ͗�WƌŽĨ͘�tĞŝŐƵĂŶŐ��ŚĂŶŐ͕�

^ŽƵƚŚĞĂƐƚ�hŶŝǀĞƌƐŝƚǇ 
à tĞ�ŚĂƚ�KĸĐŝĂů��ĐĐŽƵŶƚ͗�WƌŽĨ͘�^ŚĞŶŐŚƵĂ�tƵ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ŽƵƚŚ��ůĂďĂŵĂ 

&ƵŶĚƌĂŝƐŝŶŐ��ŽŵŵŝƩĞĞ 
�ƌ͘�yƵĞǇĂŶ�>ŝƵ͕��ĞůŌ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ 

DĞŵďĞƌƐŚŝƉ��ŽŵŵŝƩĞĞ 
WƌŽĨ͘�>Ƶ�'ĂŽ͕�dŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�,ŽƵƐƚŽŶ 
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