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(67'������

2XU�&RUH�9DOXHV

�6FKRODUVKLS�2IIHUV�(WHUQDOLW\�
z WƵƌƐƵŝƚ�ŽĨ�ĞǆĐĞůůĞŶĐĞ�ƚŚƌŽƵŐŚ�ƐƚƵĚĞŶƚ�ĐĞŶƚƌŝĐ�ĂƉƉƌŽĂĐŚ

z �ŵƉůŽǇĂďŝůŝƚǇ�ƚŚƌŽƵŐŚ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƐŬŝůůƐ
z ZĞĂĐŚŝŶŐ�ŽƵƚ�ƚŽ�ƚŚĞ�ƵŶƌĞĂĐŚĞĚ

(67'������

0X��ʍ�C�¼��Ø¯��È¼¼�©�ʍ�C�¼��Ø¯

C�w]=�dd�Y

´4XDOLW\�,PSURYHPHQW�DQG�
4XDOLW\�6XVWHQDQFHµ�LV�
WKH�0RWWR�RI�,4$&

3UHSDUHG�E\�,QWHUQDO�4XDOLW\�$VVXUDQFH�&HOO��1DOEDUL�&ROOHJH��1DOEDUL
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:HOFRPH� \RX� WR� WKLV� HGLWLRQ� RI�
1HZV� /HWWHU� RI� ,QWHUQDO�4XDOLW\� $VVXUDQFH�
&HOO�RI�1DOEDUL�&ROOHJH��1DOEDUL��)ULHQG��ZH�
DUH� QRZ� FRPLQJ� RXW� RI� WKH� VSKHUH� RI�
SDQGHPLF�VLWXDWLRQ�DQG�E\�WKH�JUDFH�RI�JRG�
QRUPDOF\�UHWXUQV�WR�RXU�OLIH�DQG�ZH�DUH�QRZ�
KDSS\� WR� ILQG� RXUVHOYHV� ZLWKLQ� WKH�
SDUDPHWHU� RI� RXU� QRUPDO� RIIOLQH� DFWLYLWLHV��
6WXGHQW� WRGD\� IDFH� PXOWLIDULRXV� FKDOOHQJHV�
ZKLFK� DUH� YHU\� GLIIHUHQW� IURP� ZKDW� ZH�
HQFRXQWHUHG�LQ�RXU�JURZLQJ�XS�\HDUV��+HQFH�
LW�LV�RXU�GXW\�WR�KHOS�WKHP�VWD\�IRFXVHG�DQG�
FDOP��:H�KDYH�WR�LQGXFH�LQ�WKHP�WKH�ZLOO�WR�
ZRUN�KDUG�ZLWK�JUHDW�GHDOV�RI�VLQFHULW\��7KH�
SURFHVV�RI�JOREDOL]DWLRQ� LQWURGXFHG�XV�ZLWK�
QHZ� HFRQRPLF� DQG� HGXFDWLRQDO� SROLFLHV�
ZKLFK�FDXVHG�D� VWUXFWXUDO�DQG�SDUDGLJPDWLF�
FKDQJH� ERWK� LQ� WKH� UHDOP� RI� KLJKHU�
HGXFDWLRQ� DV�ZHOO� DV� SRSXODU� SHUFHSWLRQ� RI�
LWV�XWLOLW\��:LWK�WKH�HYHU�LQFUHDVLQJ�GHPDQG�
RI� SUHVHQW� GD\� VRFLHW\� LW� KDV� EHFRPH� D�
FKDOOHQJLQJ�WDVN�WR�PDLQWDLQ�WKH�TXDOLW\�DQG�
VWDQGDUG�RI�KLJKHU�HGXFDWLRQ� :LWK�DOO�WKRVH�
FKDOOHQJHV� ZH� DUH� PRYLQJ� IRUZDUG� ZLWK� D�
SRVLWLYH�YLYH� LQ�RXU�PLQG�WR�PDNH�RXU�JRDO�
IXOILOO� L�H�� WR� FUHDWH� DQ� LQVWLWXWH� RI� JOREDO�
VWDQGDUG� ZLWK� DQ� HVVHQFH� RI� VRLO��
7KURXJKRXW�WKH�\HDUV�ZH�DUH�IRFXVLQJ�RQ�DOO�
URXQG� GHYHORSPHQW� RI� RXU� IDFXOWLHV� DQG�
VWXGHQWV�� 7KH� JOLPSVHV� RI� WKRVH� DFWLYLWLHV�
DUH�LQ�WKH�SDJHV�RI�WKLV�1HZV�/HWWHU��

:LWK� WKH� SXEOLFDWLRQ� RI� WKLV� JHQUH� RI� JUD\�
OLWHUDWXUH�ZH�KDYH�WULHG�WR�FHOHEUDWH�DOO�WKRVH�
HIIRUWV� WKDW� ZH� DGRSW� WR� VWDQG� ZLWK� JOREDO�
IUDWHUQLW\� $W� ODVW� ,� WRRN� WKH� RSSRUWXQLW\� WR�
H[SUHVV�P\�VLQFHUH�JUDWLWXGH�WR�DOO�WKH�VWDNH�
KROGHUV� RI� RXU� LQVWLWXWH� IRU� WKHLU� WLPHO\�
VXSSRUW�DQG�FRRSHUDWLRQ�LQ�DOO�PDWWHU�RI�RXU�
FRQFHUQ�� $W� ODVW� ,� ZRXOG� OLNH� GHOLYHU� P\�
ZDUP� UHJDUG� WR� RXU� HQWLUH� SUHGHFHVVRUV�
ZKRVH�VDFULILFHV�DQG�FRQWULEXWLRQ�HQDEOH�XV�
WR� VWDQG� KHUH� WRGD\�� +RSH ZH� ZLOO� PHHW�
DJDLQ�RQ�VRPH�DQRWKHU�SDJHV�RI�RXU�WKRXJKW�

7+$1.�<28��

'U��.DPDO�1D\DQ�3DWRZDU\
3ULQFLSDO

1DOEDUL�&ROOHJH��1DOEDUL
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$�1HZVOHWWHU�LV�E\�QR�PHDQV�D�OLIHOHVV�DFFRXQW�RQ�SDSHUV� ,W�LV�DQ�HQOLYHQLQJ�UHFRUG�RI�D�
\HDU�JRQH�E\��,W�LV�P\�SURXG�SULYLOHJH�WR�SUHVHQW�WKH�1HZVOHWWHU�RI�WKH�FROOHJH�IRU�WKH�VHVVLRQ�
��������� SUHSDUHG� E\� WKH� ,QWHUQDO� 4XDOLW\� $VVXUDQFH� &HOO� RI� 1DOEDUL� &ROOHJH�� 1DOEDUL�� 7KH�
QHZVOHWWHU�RI�RXUFROOHJH�KDV�QRZ�EHFRPH�D�UHJXODU�SKHQRPHQRQ�RI�WKH�FDPSXV��,W�UHIOHFWV�WKH�
PXOWLIDULRXV�DFWLYLWLHV�XQGHUWDNHQ�E\�WKH�LQVWLWXWLRQ�URXQG�WKH�\HDU�

)URP� WKH� FXUUHQW� DFDGHPLF� VHVVLRQ�� WKH� ,QWHUQDO� 4XDOLW\�
$VVXUDQFH�&HOO��,4$&��KDV�LQWURGXFHG�DQ�,Q�KRXVH�6\PSRVLXP�DPRQJ�
IDFXOW\� PHPEHUV� ZKHUH� RQH� RU� PRUH� IDFXOW\�LHV�� DUH� WR HQOLJKWHQ� WKH�
KRXVH� RQ� WKH� ILHOG RI� WKHLU� DFDGHPLF� H[SHUWLVH�� 6XFK� HQGHDYRXU�
IDFLOLWDWHV�LQWHU�DQG�LQWUD�GHSDUWPHQWDO�LQWHOOHFWXDO�EUDLQVWRUPLQJ����$V�D�
SDUW�RI�DQRWKHU�PDMRU�GHYHORSPHQW� LQ� LQFLWLQJ�WKH�UHVHDUFK�DWPRVSKHUH�
RI� WKH�FDPSXV��7DULQL�&KDUDQ�7DOXNGDU�0HPRULDO�5HVHDUFK� IHOORZVKLS�
KDV�EHHQ�DQQRXQFHG�

�ƌ͘�,ĂƌŝĚƵƚƚĂ��^ĂƌŵĂŚ�DĞŵŽƌŝĂů�>ĞĐƚƵƌĞ�^ĞƌŝĞƐ

'HSDUWPHQW�RI�(QJOLVK� � LQ�
FROODERUDWLRQ�ZLWK� ,4$&��1DOEDUL�
&ROOHJH�� 1DOEDUL� RUJDQL]HG� 'U��
+DULGXWWD� 6DUPDK� 0HPRULDO�
/HFWXUH� 6HULHV� RQ� ����������� 	�
�����������RQ� WKH� WRSLF�³�,QGLDQ�
/LWHUDWXUH��,WV�5HIOHFWLRQ´��3DUW�,�
DQG�3DUW�,,��

3URI��6XGHVKQD�%KDWWDFKDUM\D��'HSDUWPHQW�RI�
6DQVNULW�� *DXKDWL� 8QLYHUVLW\� ZDV� WKH� VSHDNHU� DQG�
HQOLJKWHQHG� WKH�SDUWLFLSDQWV�E\� VKDULQJ�KHU�SRZHUIXO�
WKRXJKW�

2Q�WKH��WKRI�-XO\��������1DOEDUL�&ROOHJH�LV�JRLQJ�WR�FHOHEUDWH�LWV���WK IRXQGDWLRQ�GD\��2Q�
WKLV� SURXG� PRPHQW�� ZH� DUH� IDLUO\� DZDUH� RI� RXU� VWUHQJWK�� ZHDNQHVV� DQG� WKH� JRDOV� VWLOO� WR� EH�
DFKLHYHG��$ERYH�DOO�RXU�UHVROYH WR�DFKLHYH�H[FHOOHQFH�LQ�DOO�SRVVLEOH�VSKHUHV�LV�ILUP��,�DSSHDO�WR�
DOO� VWDNHKROGHUV� IRU� WKHLU� XQVWLQWHG� VXSSRUW� LQ� WKLV� HQGHDYRXU� ,� XVH� WKLV� RSSRUWXQLW\� WR�
FRQJUDWXODWH�WKH�(GLWRULDO�7HDP�IRU�FRPSOHWLQJ�WKLV�RQHURXV�WDVN�RQ�WLPH��

:LWK�EHVW�ZLVKHV�WR�DOO�WKH�UHDGHUV�
'U��'KLUDM�7DOXNGDU
&R�RUGLQDWRU��,4$&

1DOEDUL�&ROOHJH��1DOEDUL

$� RQH� GD\� ZHELQDU� RQ� +DQGOLQJ� $GROHVFHQFH� LQ�
+LJKHU (GXFDWLRQ ZDV�RUJDQL]HG�E\�,4$&��1DOEDUL�&ROOHJH��
1DOEDUL� RQ� ������������ � 0U�� $QMDQ� &KRZGKXU\�� )DFXOW\�
'HYHORSPHQW� 7UDLQHU�� )RXQGHU� �� 6NLOOILQLW\�� 7UDLQLQJ
&RQVXOWDQW� LQ� (	,&7� $FDGHP\�� ,,7� *XZDKDWL� ZDV� WKH�
UHVRXUFH� SHUVRQ� DQG� KH� HQOLJKWHQHG� WKH� DXGLHQFH� RI� WKH�
ZHELQDU�ZLWK�KLV�H[XEHUDQW GHOLEHUDWLRQ��

���������������������������
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�ƌĂǁŝŶŐ��ŽŵƉĞƚŝƚŝŽŶ��ŽŶ�
�ŝƐŚŶƵ�ZĂďŚĂ��ŝǀĂƐ

&ĂĐƵůƚǇ��ĞǀĞůŽƉŵĞŶƚ�WƌŽŐƌĂŵŵĞ

&ŽƵŶĚĂƚŝŽŶ�ĚĂǇ��ĞůĞďƌĂƚŝŽŶ 2Q��WK -XO\�������1DOEDUL�&ROOHJH�KDV�HQWHUHG�
��� \HDUV� RI� LWV� JORULRXV� H[LVWHQFH��2Q� WKLV� RFFDVLRQ�
3ULQFLSDO�RI� WKH� FROOHJH�'U��.DPDO�1D\DQ�3DWRZDU\�
KRLVWHG� WKH� &ROOHJH� )ODJ� LQ� WKH� FROOHJH� SUHPLVH� WR�
PDUN� WKH� RFFDVLRQ�� 'XH� WR� WKH� SHQGHPLF� VLWXDWLRQ�
DULVLQJ� RXW� RI� &29,'����� WHDFKHUV�� VWXGHQWV� DQG�
HPSOR\HHV�RI� WKH�FROOHJH�ZHUH� QRW�DEOH� WR�DVVHPEOH�
LQ� WKH�FROOHJH�SUHPLVH� WR�FHOHEUDWH� WKH�RFFDVLRQ��$Q�
RQOLQH� OHFWXUH� SURJUDPPH�ZDV� RUJDQL]HG� E\� ,4$&��
1DOEDUL�&ROOHJH��1DOEDUL�RQ�������������3URI�$EDQL�
.XPDU� %KDJDEDWL� ZDV� WKH� UHVRXUFH� SHUVRQ� IRU� WKH�
SURJUDPPH� DQG� KH� GHOLYHUHG� OHFWXUH� RQ� WKH� WRSLF�
³7KH�%UDKPDSXWUD�9DOOH\�� $VVDP��(QYLURQPHQWDO�
,VVXHV�DQG�&RQFHUQV´��

2QH� ZHHN� IDFXOW\� 'HYHORSPHQW�
SURJUDPPH� RQ� ,QWHOOHFWXDO� 3URSHUW\�
5LJKWV ZDV� RUJDQL]HG� E\� (� 	� ,&7�
$FDGHP\� �� ,,7�� *XZDKDWL� LQ� DVVRFLDWLRQ
ZLWK�,4$&��1DOEDUL�&ROOHJH��1DOEDUL� IURP�
����������� WR� ������������ 'U�� .DPDO�
1D\DQ� 3DWRZDU\�� 3ULQFLSDO�� 1DOEDUL�
&ROOHJH� LQDXJXUDWHG� WKH� SURJUDPPH� DQG�
3URI�� 5DWQDMLW� � %KDWWDFKDUM\HH� �� 3ULQFLSDO�
,QYHVWLJDWRU�� (� 	� ,&7� $FDGHP\�� ,,7��
*XZDKDWL� � KLJKOLJKWHG� WKH� LPSRUWDQFH� RI�
,35�RQ�WKH�LQDXJXUDO�SURJUDPPH�

7KH�
6HVVLRQ
V� RI� WKH�
SURJUD
PPH�
DUH�
FRQGXFW
HG� E\�
LQVWUXFW
RU� 0U��
1L]DP�

.KDQ� DQG� 0U�� 9LFWRU� 1D\DN�� $VVLVWDQW�
3URIHVVRU�� 6FKRRO� RI� /DZ�� *DOJRWLDV�
8QLYHUVLW\�

$� VWDWH� OHYHO� RQOLQH� GUDZLQJ�
FRPSHWLWLRQ� DPRQJ� WKH� VFKRRO�
VWXGHQWV�ZDV�RUJDQL]HG�E\�WKH�,4$&��
1DOEDUL� &ROOHJH�� 1DOEDUL� LQ�
DVVRFLDWLRQ� ZLWK� *XZDKDWL� $UWLVW�
*XLOG� RQ� WKH� RFFDVLRQ RI� %LVKQX�
5DEKD� 'LYDV� RQ� ������������
6XPHGKD� 'DV�� 6ULPDQWD� 6DQNDU�
$FDGHP\�� *XZDKDWL� JRW� WKH� ILUVW�
SUL]H���,VKD�*RJRL��*XUXNXO�*UDPPDU�
6FKRRO�� *XZDKDWL� DQG� $PEDOLND�
%KDUDGZDM�� 0DKDULVKL� %LG\D�0DQGLU�
3XEOLF� 6FKRRO� JRW� WKH� VHFRQG� DQG�
WKLUG�SUL]H�UHVSHFWLYHO\�
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KŶůŝŶĞ�ǁŽƌŬƐŚŽƉ�ŽŶ�h'����^�
;^ĂŶƐŬƌŝƚͿ��ŽƵƌƐĞ

'HSDUWPHQW� RI� 6DQVNULW�� 1DOEDUL�
&ROOHJH��'HSDUWPHQW�RI�6DQVNULW��*DXKDWL�
8QLYHUVLW\� DQG� 6DQVNULWD� %KDUDWL�� 8WWDU�
3XUYDQFKDODP� MRLQO\� RUJDQL]HG� DQ� RQOLQH��
ZRUNVKRS� � RQ� 8*� &%&6� �6DQVNULW��
&RXUVH��IRU�&ROOHJH�7HDFKHUV�RQO\� IURP�
�����������WR�������������

3URI�� +LUDQ� 6DUPDK�� +HDG��
'HSDUWPHQW� RI� 6DQVNULW�� *DXKDWL�
8QLYHUVLW\� LQDXJXUDWHG� WKH� SURJUDPPH��
3DGPDVUL�&KDPX�.ULVKQD�6KDVWU\��7UXVWHH�
6HFUHWDU\��6DQVNULW�3URPRWLRQ�)RXQGDWLRQ��
6DUDVZDWD� 6XGKDNDUD� 9DFKDVSDWL�� 'HOKL��
ZDV� SUHVHQW� DV� *XHVW� RI� +RQRXU�� 3URI��
6KULQLYDVD 9DUDNKHKL�� +RQRXUDEOH� 9LFH�
&KDQFHOORU�� .DYLNXODJXUX� .DOLGDVD�
6DQVNULW� 8QLYHUVLW\�� 5DPWHN�� 0DKDUDVWUD�
ZDV� LQYLWHG� DV� .H\� 1RWH� 6SHDNHU� LQ� WKH�
SURJUDPPH�� 3URI�� 5DMHQGUD�1DWK� 6DUPD� ��
)RUPHU�+R'�	�3URIHVVRU��'HSDUWPHQW� RI�
6DQVNULW��*DXKDWL�8QLYHUVW\�ZDV�WKH�&KLHI�
*XHVW�LQ�WKH�LQDXJXUDO�SURJUDPPH�

KŶůŝŶĞ�ǁŽƌŬƐŚŽƉ�ŽŶ�h'����^�
;^ĂŶƐŬƌŝƚͿ��ŽƵƌƐĞ�ĨŽƌ�EŽƌƚŚ��ĂƐƚ

'HSDUWPHQW� RI� 6DQVNULW�� 1DOEDUL�
&ROOHJH�� 'HSDUWPHQW� RI� 6DQVNULW��
*DXKDWL� 8QLYHUVLW\� DQG� 6DQVNULWD�
%KDUDWL�� 8WWDU�3XUYDQFKDODP� MRLQO\�
RUJDQL]HG� DQ� RQOLQH� �ZRUNVKRS� � RQ�8*�
&%&6��6DQVNULW��&RXUVH�IRU�1RUWK�(DVW�
�RQO\� IRU� &ROOHJH� 7HDFKHUV� RI� 1RUWK�
(DVW� 5HJLRQ� IURP� ����������� WR�
������������

3URI�� +LUDQ� 6DUPDK� �� +HDG��
'HSDUWPHQW� RI� 6DQVNULW�� *DXKDWL�
8QLYHUVLW\� �� 3URI�� 6XMDWD� 3XUND\DVWKD��
)RUPHU� +R'� 	� 3URIHVVRU�� 'HSDUWPHQW�
RI� 6DQVNULW�� *DXKDWL� 8QLYHUVLW\�� 3URI��
0DQMXOD� 'HYL�� )RUPHU� +R'� 	�
3URIHVVRU�� 'HSDUWPHQW� RI� 6DQVNULW��
*DXKDWL� 8QLYHUVLW\�� 'U�� 5DVKPL� 5HNKD�
*RVZDPL� �� $VVLVWDQW� 3URIHVVRU��
'HSDUWPHQW� RI� 6DQVNULW�� *DXKDWL�
8QLYHUVLW\� HQOLJKWHQHG� WKH� DXGLHQFH��

:RUNVKRS�RQ�/DQJXDJH�
7HDFKLQJ

$� /DQJXDJH� 7HDFKLQJ�:RUNVKRS� RQ�
³$[RPLD� $NKRU� -RWRQLU� 6XGGKD� 3UD\RJDU�
6DKDM�.RXVKDO´�RUJDQL]HG� E\�/DQJXDJH�DQG�
/LQJXLVWLFV�&HQWUH��1DOEDUL�&ROOHJH��1DOEDUL�
LQ� DVVRFLDWLRQ� ZLWK� 'LVWULFW� (OHPHQWDU\� DQG�
6HFRQGDU\� (GXFDWLRQ�� 1DOEDUL� DQG� � ,QWHUQDO�
4XDOLW\� $VVXUDQFH� &HOO�� 1DOEDUL� &ROOHJH��
1DOEDUL�RQ�$XJXVW����	����������

'U�� %LQGXEKXVKDQ� %RUD�� $VVLVWDQW�
3URIHVVRU�� 0RGHUQ� ,QGLDQ� /DQJXDJH�
'HSDUWPHQW�� &RPPHUFH� &ROOHJH�� .RNUDMDU��
$VVDP� ZDV� WKH� UHVRXUFH� SHUVRQ� LQ� WKH�
ZRUNVKRS�
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DŽh�ŽĨ�EĂůďĂƌŝ��ŽůůĞŐĞ�ǁŝƚŚ��ƐƐĂŵ�
�ƌŝĐŬĞƚ��ƐƐŽĐŝĂƚŝŽŶ

1DOEDUL� &ROOHJH�� 1DOEDUL� VLJQHG� D�
PHPRUDQGXP�RI�XQGHUVWDQGLQJ�ZLWK�$VVDP�
&ULFNHW� $VVRFLDWLRQ� RQ� ����������� IRU� WKH�
GHYHORSPHQW� RI� WKH� FROOHJH� ILHOG��
+RQRXUDEOH�0/$ RI�1DOEDUL� -D\DQWD�0DOOD�
%DUXD�� 3UHVLGHQW� RI� $VVDP� &ULFNHW�
$VVRFLDWLRQ� 5DPHQ� 'XWWD�� 6HFUHWDU\� RI�
$VVDP�&ULFNHW�$VVRFLDWLRQ�'HYDMLW�6DLNLD� ��
3UHVLGHQW� RI� *%�� 1DOEDUL� &ROOHJH��
%KDEHQGUD�1DWK�%KDWWDFKD\DD��3ULQFLSDO� RI�
1DOEDUL� &ROOHJH�� 'U�� .DPDO� 1D\DQ�
3DWRZDU\�� WHDFKHUV�� HPSOR\HHV� DQG� RWKHU�
SHRSOH� UHODWHG� WR� VSRUWV�ZHUH�SUHVHQW�DW� WKH�
WLPH�RI�0R8�VLJQLQJ�

/ŶĚĞƉĞŶĚĞŶĐĞ��ĂǇ��ĞůĞďƌĂƚŝŽŶ

7KH� FROOHJH� FHOHEUDWHG� ��WK

,QGHSHQGHQFH� 'D\� RQ� ��WK $XJXVW� ������
+RQRUDEOH� 3ULQFLSDO� 'U�� .DPDO� 1D\DQ�
3DWRZDU\� RI� 1DOEDUL� &ROOHJH� KRLVWHG� WKH�
1DWLRQDO� )ODJ� LQ� WKH� FROOHJH� SUHPLVH� DQG�
UHFHLYHG� WKH� *XDUG� RI� +RQRXU� E\� 1&&�
FDGHWV��7HDFKHUV�� VWXGHQWV� DQG� HPSOR\HHV�
RI� WKH� FROOHJH� SDUWLFLSDWHG� LQ� WKH� IODJ�
KRLVWLQJ�FHUHPRQ\�LQ�WKH�SUHPLVH��

>ŝďƌĂƌŝĂŶƐ͛��ĂǇ �ĞůĞďƌĂƚŝŽŶ

7UDLORN\D�1DWK�*RVZDPL�/LEUDU\�LQ�
DVVRFLDWLRQ� ZLWK� ,4$&�� 1DOEDUL� &ROOHJH�
RUJDQL]HG� /LEUDULDQV¶�'D\�RQ� WKH� RFFDVLRQ�
RI� ���WK %LUWK� $QQLYHUVDU\� RI� 'U�� 6�5��
5DQJDQDWKDQ�RQ������������

'U�� 3UDQMDO� 6KDUPD� %DVKLVWKD��
$VVLVWDQW� 3URIHVVRU�� 'HSDUWPHQW� RI�
$VVDPHVH�� *DXKDWL� 8QLYHUVLW\� ZDV� LQYLWHG�
DV� WKH� VSHDNHU� IRU� WKH� SURJUDPPH� DQG� KH�
GHOLYHUHG�D� OHFWXUH�RQ�WKH� WRSLF� ,PSRUWDQFH�
RI�%RRNV�

/ŶĐĞŶƚŝǀĞƐ�ĨŽƌ�YƵĂůŝƚĂƚŝǀĞ�ZĞƐĞĂƌĐŚ

$V� SHU� WKH� VXJJHVWLRQ� PDGH� E\� WKH�
5HVHDUFK� &RPPLWWHH� RI� WKH� FROOHJH�� WKH�
KRQRXUDEOH� *RYHUQLQJ� %RG\� RI� WKH� FROOHJH�
KDV� DQQRXQFHG� WKH� IROORZLQJ� LQFHQWLYHV� IRU�
PRWLYDWLQJ� WKH� IDFXOW\� IRU� TXDOLWDWLYH�
UHVHDUFK�
L��$Q�LQWHQVLYH�RI�5V������� IRU�HDFK�SDSHU�

SXEOLFDWLRQ�LQGH[HG�LQ�8*&�&$5(�/LVW�DQG�
�RU� 6&2386� 'DWDEDVH� ZLOO� EH� SURYLGHG� WR�
WKH�IDFXOW\�PHPEHUV��
LL�� 5HLPEXUVHPHQW� RI� UHJLVWUDWLRQ� IHH� IRU�

SUHVHQWLQJ� SDSHU� LQ RIIOLQH� 1DWLRQDO��
,QWHUQDWLRQDO�FRQIHUHQFHV�RXWVLGH�$VVDP�
LLL�� 5HLPEXUVHPHQW� RI� /LIH� PHPEHU�

FRQWULEXWLRQ� LQ� 'LVFLSOLQH� 6SHFLILF�
$FDGHPLF���5HVHDUFK�ERGLHV�
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tŽƌŬƐŚŽƉ�ŽŶ�^t�z�D

$� RQH� GD\� ZRUNVKRS� RQ�
6:$<$0�ZDV�RUJDQL]HG�E\�7UDLORN\D�
1DWK�*RVZDPL� /LEUDU\� DQG� 6:$<$0�
FHOO� LQ� DVVRFLDWLRQ� ZLWK� ,4$&�� 1DOEDUL�
&ROOHJH��1DOEDUL RQ�������������

^ǇŵƉŽƐŝƵŵ�ŽŶ�^ƚƌĞƐƐ�ĂŶĚ��ŶŐĞƌ�
DĂŶĂŐĞŵĞŶƚ

$� V\PSRVLXP� RQ� 6WUHVV� 	�
$QJHU�0DQDJHPHQW ZDV�RUJDQL]HG�E\�
WKH�,4$&��1DOEDUL�&ROOHJH��1DOEDUL�RQ�
������������ 'U�� (�9�� 6ZDPLQDWKDQ��
5HQRZQHG�6SHDNHU��&RUSRUDWH��7UDLQHU�
DQG� &RXQFHOORU�� 0XPEDL� ZDV� LQYLWHG�
IRU� WKH� SURJUDPPH� DQG�KH� HQOLJKWHQHG�
WKH� DXGLHQFH� ZLWK� KLV� SRZHUIXO�
GHOLEHUDWLRQ�

3URI��6DQMD\�.XPDU�6LQJK��+HDG�
	�3URIHVVRU��'HSDUWPHQW�RI�/LEUDU\�DQG�
,QIRUPDWLRQ� 6FLHQFH�� *DXKDWL�
8QLYHUVLW\� ZDV� LQYLWHG� DV� WKH� UHVRXUFH�
SHUVRQ� RI� WKH� ZRUNVKRS� DQG� KH�
GHOLYHUHG� D� OHFWXUH� RQ� WKH� WRSLF�
6:$<$0� (�&RQWHQW� &UHDWLRQ� DQG�
022&V�

tŽƌŬƐŚŽƉ�ŽŶ�&ŝůŵ��ƉƉƌĞĐŝĂƚŝŽŶ͗�dŚĞŽƌǇ�ĂŶĚ�WƌĂǆŝƐ

2QH� GD\� ZRUNVKRS� RQ� )LOP�
$SSUHFLDWLRQ� �� 7KHRU\� DQG� 3UD[LV ZDV�
RUJDQL]HG� E\� 6HHPD� %LVZDV� &HQWUH� IRU�
)LOP� DQG� 3HUIRUPLQJ� $UWV��'HSDUWPHQW� RI�
(QJOLVK� LQ� FROODERUDWLRQ� ZLWK� ,4$&��
1DOEDUL� &ROOHJH�� 1DOEDUL� RQ� ������������
8WWSDO� 'DWWD�� ILOP� FULWLF�� UHQRZQHG�
ILOPPDNHU��DXWKRU�DQG�DOXPXQXV�RI�1DOEDUL�
&ROOHJH�� 1DOEDUL� ZDV� LQYLWHG� DV� UHVRXUFH�
SHUVRQ�IRU�WKH�SURJUDPPH���
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tŽƌůĚ�^ĐŝĞŶĐĞ��ĂǇ��ĞůĞďƌĂƚŝŽŶ

,QWHUQDO� 4XDOLW\� $VVXUDQFH� &HOO��
1DOEDUL� &ROOHJH�� 1DOEDUL� RUJDQL]HG� D�
OHFWXUH� RQ� WKH� RFFDVLRQ� RI�:RUOG�6FLHQFH�
'D\�RQ�������������3URI��%KDEHQGUD�1DWK�
%KDWWDFKDU\D�� 3UHVLGHQW� RI� 1DOEDUL�
&ROOHJH� OLJKWHG� WKH� FHUHPRQLDO� ODPS� DQG�
KRQRXUDEOH� SULQFLSDO� 'U�� .DPDO� 1D\DQ�
3DWRZDU\�LQDXJXUDWHG�WKH�SURJUDPPH�

7KH� UHQRZQHG� ,QQRYDWRU� DQG�
3DGPDVKUHH� $ZDUGHH� 'U�� 8GGKDE� .XPDU�
%KDUDOL�ZDV� LQYLWHG� DV� FKLHI� JXHVW IRU� WKH�
SURJUDPPH��+H�GHOLYHUHG� D� OHFWXUH�RQ� WKH�
WRSLF�7HFKQRORJ\�IRU�&RPPRQ�3HRSOH�DQG�
GHPRQVWUDWHG��KLV��LQQRYDWLRQV�ZLWK�D�VKRUW�
YLGHR�

tŽƌůĚ�WŚŝůŽƐŽƉŚǇ��ĂǇ��ĞůĞďƌĂƚŝŽŶ

'HSDUWPHQW� RI� 3KLORVRSK\� LQ�
DVVRFLDWLRQ� ZLWK� ,QWHUQDO� 4XDOLW\�
$VVXUDQFH�&HOO��1DOEDUL�&ROOHJH��1DOEDUL�
RUJDQL]HG� D� OHFWXUH� RQ� WKH� RFFDVLRQ� RI�
:RUOG� 3KLORVRSK\� 'D\� RQ� ������������
'U�� 0XGKXFKDQGD� &KDOLKD� %KX\DQ��
+HDG� RI� 'HSDUWPHQW� RI� 3KLORVRSK\��
+DQGLTXH�*LUOV¶� &ROOHJH�ZDV� LQYLWHG� DV�
UHVRXUFH� SHUVRQ� DQG� VKH� GHOLYHUHG� D�
OHFWXUH� RQ� WKH� WRSLF� :LVGRP� DQG�
8QGHUVWDQGLQJ�

^ƉĞĞĐŚ��ŽŵƉĞƚŝƚŝŽŶ
'HSDUWPHQW� RI� 3ROLWLFDO� 6FLHQFH� LQ� DVVRFLDWLRQ� ZLWK� 'LVWULFW� (OHFWLRQ� 2IILFHU��

1DOEDUL� RUJDQL]HG� VSHHFK� FRPSHWLWLRQ� RQ� ����������� LQ� 1DOEDUL� &ROOHJH� RQ� WKH� WRSLF�
:K\� GR� ZH� FDVW� YRWH"� 6DFKLQGUD� .XPDU� .DOLWD� DQG� 'U�� %LG\XW� 'DV� ZHUH� SUHVHQW� DV�
MXGJHV� LQ� WKH�&RPSHWLWLRQ��'U��'KLUDM�7DOXNGDU��&R�RUGLQDWRU� �� ,4$&��1DOEDUL�&ROOHJH�

ZDV� SUHVHQW� DV� FKLHI� JXHVW� LQ�
WKH� SUL]H� GLVWULEXWLRQ�
FHUHPRQ\�� � .ULVKQDVPLWD�
.DOLWD�ZRQ�ILUVW�SUL]H��DQG�5DM�
'DV� DQG� 1LELU� 1D\DQ�
3DWRZDU\�JRW��QG DQG��UG SUL]H�
UHVSHFWLYHO\�
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ϭϬƚŚ��ŚĞŵŝĐĂů�^ŽĐŝĞƚǇ�>ĞĐƚƵƌĞ

7KH� 'HSDUWPHQW� RI� &KHPLVWU\� LQ�
DVVRFLDWLRQ� ZLWK� ,4$&�� 1DOEDUL� &ROOHJH��
1DOEDUL� RUJDQL]HG� ��WK &KHPLFDO� 6RFLHW\�
/HFWXUH�RQ������������

'U�� 3UDG\XPQD� *RVZDPL��
$VVLVWDQW� 3URIHVVRU�� 'HSDUWPHQW� RI�
&KHPLVWU\�� *RYW�� $\XUYHGLF� &ROOHJH��
*XZDKDWL� ZDV� WKH� UHVRXUFH� SHUVRQ� IRU�
WKH� OHFWXUH�� 'U�� *RVZDPL� GHOLYHUHG� D�
OHFWXUH� RQ 0ROHFXODU� %DVLV� RI� /LIH�� $�
%RWWRP�8S�$SSURFK�

ZĞƉƵďůŝĐ��ĂǇ��ĞůĞďƌĂƚŝŽŶ

2Q� ��WK -DQXDU\� ������ 1DOEDUL�
&ROOHJH�� 1DOEDUL� FHOHEUDWHG� WKH� ��UG

5HSXEOLF� 'D\�� +RQRUDEOH� 3ULQFLSDO� RI�
1DOEDUL� &ROOHJH� 'U�� .DPDO� 1D\DQ�
3DWRZDU\� KRLVWHG� WKH� 1DWLRQDO� )ODJ� DQG�
UHFHLYHG� WKH� *XDUG� RI� +RQRXU� E\� 1&&�
FDGHWV�� 7HDFKHUV�� VWXGHQWV� DQG� HPSOR\HHV�
RI� WKH� FROOHJH� SDUWLFLSDWHG� LQ� WKH� IODJ�
KRLVWLQJ�FHUHPRQ\�LQ�WKH�SUHPLVH��

&ĂĐƵůƚǇ��ĞǀĞůŽƉŵĞŶƚ�WƌŽŐƌĂŵŵĞ

2QH� ZHHN� RQOLQH� )DFXOW\�
'HYHORSPHQW� 3URJUDPPH� RQ� 5HVHDUFK�
0HWKRGRORJ\�DQG�&ODVVURRP�0DQDJHPHQW
ZDV� RUJDQL]HG� E\� (OHFWURQLFV� 	� ,&7�
$FDGHP\� �� ,,7�� *XZDKDWL� LQ� DVVRFLDWLRQ�
ZLWK� ,4$&�� 1DOEDUL� &ROOHJH�� 1DOEDUL� IURP�
��WK 'HFHPEHU� ����� WR� ��WK 'HF� ������'U��
*DXUDY�7ULYHGL��&R�3ULQFLSDO�,QYHVWLJDWRU�RI�
(OHFWURQLFV�	�,&7�$FDGHP\��,,7��*XZDKDWL�
LQDXJXUDWHG� WKH� SURJUDPPH� RQ� ��WK

'HFHPEHU�������

7KH� )DFXOW\� 'HYHORSPHQW
3URJUDPPH� FDPH� WR�HQG�RQ���WK 'HFHPEHU�
������ ,Q� WKH� YDOHGLFWRU\� 3URJUDPPH�� 'U��
*DXUDY� 7ULYHGL�� &R�3ULQFLSDO� ,QYHVWLJDWRU�
RI� (OHFWURQLFV� 	� ,&7� $FDGHP\�� ,,7��
*XZDKDWL�� 'U�� .DPDO� 1D\DQ� 3DWRZDU\� ��
3ULQFLSDO��1DOEDUL�&ROOHJH��1DOEDUL� �� $QMDQ�
&KRXGKXU\� �� 'U�� 'HEDGHHS� 6DKD� IURP�
0DQWUD�$VVRFLDWH��'U��'KLUDM�7DOXNGDU��&R�
RUGLQDWRU� RI� ,4$&�� 1DOEDUL� &ROOHJH��
1DOEDUL� ZHUH� SUHVHQW� LQ� WKH� YDOHGLFWRU\�
SURJUDPPH�



����������ǡ������ǦͲͷǡ�
���ʹͲʹͳǦ���ʹͲʹʹ

� K E d � � d � h ^ ͗ � ϵ ϰ ϯ ϱ ϯ ϭ Ϭ ϴ ϴ Ϭ � � � � ͮ � � � � � � � Ŷ Ă ů ď Ă ƌ ŝ Đ Ž ů ů Ğ Ő Ğ ϭ ϵ ϰ ϱ Λ Ő ŵ Ă ŝ ů ͘ Đ Ž ŵ ͊ �����ͳͲ

WŽƉƵůĂƌ�dĂůŬ�ŽŶ��ŝŵ�ŝŶ�>ŝĨĞ�ĂŶĚ�
WĞƌĨĞĐƚŝŽŶ�ŽĨ�WĞƌƐŽŶĂůŝƚǇ

'HSDUWPHQW RI� 6DQVNULW� DQG�
'HSDUWPHQW�RI�3KLORVRSK\�LQ�DVVRFLDWLRQ�ZLWK�
,4$&�� QDOEDUL�&ROOHJH��1DOEDUL� �RUJDQL]HG�D�
OHFWXUH� RQ� $LP� LQ� /LIH� DQG� 3HUIHFWLRQ� RI�
3HUVRQDOLW\ RQ� �����������0U�� 'LJDQWD�
%LVZD� 6DUPD�� )ROORZHU� RI� 6UL� 5DPNULVKQD�
9LYHNDQDQGD� DQG� 6UL� $XURELQGR� 7UDQVODWRU�
DQG� 6DKLW\D� $FDGHP\� $ZDUGHH� ZDV� WKH�
UHVRXUFH�SHUVRQ�IRU�WKH�SURJUDPPH�

>ĞĐƚƵƌĞ�ŽŶ��ĂƌĞĞƌ�KƉƉŽƌƚƵŶŝƚŝĞƐ

'HSDUWPHQW� RI� 3K\VLFV� LQ�
DVVRFLDWLRQ�ZLWK�,4$&��1DOEDUL�FROOHJH�
RUJDQL]HG� D� RQH� GD\� OHFWXUH� RQ� WKH�
WRSLF� &DUHHU� 2SSRUWXQLHV� LQ�
5DGLDWLRQ RQ� ������������ 6DFKLQGUD�
*RVZDPL�� 6U�� 0HGLFDO� 3K\VLFLVW� FXP�
562�� 'U�� %�%DUXDK� &DQFHU� ,QVWLWXWH��
*KXZDKDWL� ZDV� WKH� UHVRXUFH� SHUVRQ�
DQG� KH� KLJKOLJKWHG� WKH� FDUHHU�
RSSRUWXQLWLHV� LQ� UDGLRORJLFDO� SK\VLFV�
DIWHU�JUDGXDWLRQ��

'ůŽďĂů�tŽŵĞŶ͛Ɛ��ƌĞĂŬĨĂƐƚ

*OREDO� :RPHQ¶V� %UHDNIDVW� �DQ�
LQWHUQDWLRQDO� HYHQW� FHOHEUDWHG� JOREDOO\� RQ� D�
VLQJOH�GD\�� �HYHQW�ZDV�RUJDQL]HG� E\� GHSDUWPHQW�
RI� &KHPLVWU\� �� 1DOEDUL� &ROOHJH� LQ� DVVRFLDWLRQ�
ZLWK� $VVRFLDWLRQ� RI� &KHPLVWU\� 7HDFKHUV��
0XPEDL� DQG� ,4$&�� 1DOEDUL� &ROOHJH� RQ�
����������� WKURXJK� RQOLQH� PRGH�� 3URIHVVRU�
0RXVXPL� *DQJXO\�� 'HSDUWPHQW� RI� &KHPLVWU\��
&RWWRQ�8QLYHUVLW\�ZDV�WKH�UHVRXUFH�SHUVRQ�IRU�WKH�
HYHQW�DQG�VKH�GHOLYHUHG�DQ�HODERUDWLYH�OHFWXUH�RQ�
WKH�WRSLF�(PSRZHULQJ�'LYHUVLW\�LQ�6FLHQFH�
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/ŶƚĞƌŶĂƚŝŽŶĂů�tŽŵĞŶƐ͛��ĂǇ�
�ĞůĞďƌĂƚŝŽŶ

:RPHQV¶� 5HVHDUFK� DQG�
'HYHORSPHQW� &HOO�� $&7$�� 1DOEDUL�
&ROOHJH� RUJDQL]HG� ,QWHUQDWLRQDO�
:RPHQV¶� 'D\� RQ� ������������ 0UV��
1LNXPRQL� %DUXDK� IDPRXV� DFWUHVV� RI�
$VVDPHVH�)LOP�,QGXVWU\�DQG�0UV��3UDQLWD�
%DUPD�� IDPRXV� DWKOHWH� ZHUH� LQYLWHG� DV�
FKLHI�JXHVVW�IRU�WKH�GD\�DQG�ERWK�RI�WKHP�
HQOLJKWHQHG�WKH�DXGLHQFH�E\�VKDULQJ�WKHLU�
SRZHUIXO�WKRXJKWV�

<ĂďǇĂ��ŝǀĂƐ��ĞůĞďƌĂƚŝŽŶ

7KH� 3RHWU\� DQG� 3KLORVRSK\� &HQWUH� RI�
1DOEDUL� &ROOHJH� LQ� DVVRFLDWLRQ� ZLWK� WKH�
6WXGHQWV¶� 8QLRQ� RUJDQL]HG� WKH� DQQXDO� HYHQW�
µ.DY\D�'LEDVK¶��7KH�'D\�IRU�3RHWU\��RQ���QG

RI�0DUFK� ����� LQ� WKH�&ROOHJH� SUHPLVH� 3URI��
$EDQL� .XPDU� %KDJDEDWL�� *�8��� 3URI��
%KDEHQGUD� 1DWK� %KDWWDFKDU\\D�� 3UHVLGHQW�
�*�%��1DOEDUL� &ROOHJH�ZHUH� LQYLWHG� DV� JXHVWV�
LQ� WKH� .DY\D�'LEDVK� 5HQRZQHG� 3RHW��1LOLP�
.XPDU� ZDV� DOVR� LQYLWHG� DV� JXHVW� LQ� WKH�
SURJUDPPH�� 'LIIHUHQW� SRHWV� IURP� YDULRXV�
SODFHV� UHFLWHG� WKHLU�RZQ�SRHPV��)DPRXV�SRHW�
3UDQDE�.XPDU�%DUPDQ�KRVWHG�WKH�HYHQW�

�ůƵŵŶŝ�/ŶƚĞƌĂĐƚŝŽŶ ^ĞƐƐŝŽŶ

2Q� ��WK $SULO� ������ ,QWHUQDO� 4XDOLW\� $VVXUDQFH� &HOO��
1DOEDUL� &ROOHJH� RUJDQL]HG� DQ� DOXPQL� LQWHUDFWLRQ� VHVVLRQ� RQ�
5RDG�7RZDUGV�5HVHDUFK��&KDOOHQJHV�	�2SSRUWXQLWLHV �,Q�WKLV�
HYHQW� DOXPQL� RI� 1DOEDUL� &ROOHJH� 5XSDN� .U� 6DUPD�� $VVLVWDQW�
3URIHVVRU�� %RWDQ\ 'HSDUWPHQW�� 6%06� &ROOHJH�� 6XDONXFKL��
%XEXO� 'DV�� 5HVHDUFK� 6FKRODU� �&KHPLVWU\��� ,,7�� *XZDKDWL��
.XPDU� 1DSROHRQ� 'HND�� 5HVHDUFK� 6FKRODU� �0DWKHPDWLFV���
*DXKDWL� 8QLYHUVLW\� �� 'HYDEUDW� 0DKDQWD�� $VVLVWDQW� 3URIHVVRU��
3K\VLFV� 'HSDUWPHQW�� $EKD\DSXUL� &ROOHJH� DQG� 7DQXVKUHH�
&KDNUDYDUW\�=RRORJ\��� 5HVHDUFK� 6FKRODU� �� 'HSDUWPHQW� RI�
(FRORJ\�DQG�(QYLURQPHQWDO�6FLHQFH��$VVDP�8QLYHUVLW\��6LOFKDU�
ZHUH� LQYLWHG���7KH\�VKDUHG�WKHLU�YLHZV�DQG� LQWHUDFWHG�ZLWK�WKH�
VWXGHQWV�RI�1DOEDUL�&ROOHJH�RQ�WKH�DERYH�PHQWLRQHG�WRSLF�
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DĞŶƚŽƌŝŶŐ�WƌŽŐƌĂŵŵĞ

,QWHUQDO� 4XDOLW\� $VVXUDQFH� &HOO��
1DOEDUL� &ROOHJH� RUJDQL]HG� D� PHQWRULQJ�
SURJUDPPH�RQ�������������,Q�WKLV�HYHQW�'U��
7DSDQ�'XWWD���3ULQFLSDO���-�1��&ROOHJH��%DNR�
ZDV�LQYLWHG�DQG�KH�GHOLYHUHG�D�OHFWXUH�RQ�WKH�
WRSLF 3UHSDUDWLRQ� IRU� 6XEPLVVLRQ� RI�
3URSRVDO�8QGHU�'%7�6WDU�&ROOHJH�6FKHPH�

�ŽŽŬ�&Ăŝƌ�Θ �ƌĂǁŝŶŐ��ŽŵƉĞƚŝƚŝŽŶ

7UDLORN\D�1DWK�*RVZDPL�/LEUDU\�	�
1DOEDUL�&ROOHJH�6WXGHQWV�8QLRQ�RUJDQL]HG�D�
%RRN�)DLU�DQG�RQH�GUDZLQJ�FRPSHWLWLRQ�IRU�
VWXGHQWV LQ�FRQQHFWLRQ�WR�FROOHJH�ZHHN�IURP�
�����������WR������������

/ŶͲ,ŽƵƐĞ�^ǇŵƉŽƐŝƵŵ

,QWHUQDO� 4XDOLW\� $VVXUDQFH� &HOO��
1DOEDUL� &ROOHJH� RUJDQL]HG� ,Q�KRXVH�
6\PSRVLXP E\� LQYLWLQJ� IDFXOW\� PHPEHUV� RI�
GLIIHUHQW�GHSDUWPHQWV�RI��1DOEDUL�&ROOHJH��'U��
3UDG\XPQD� 6DUPD�� 'U�� *DXWDP� &KRXGKXU\��
'U�� 5DWDQ� 'HND�� 3XODNM\RWL� 7DOXNGDU�� 'U��
+HPHQ� .DNDWL� �� 'U�� %LG\XW� .XPDU� 'DV� DQG�
'U�� 5XSDP� 6DUPD� GHOLYHUHG� OHFWXUHV� RQ�
GLIIHUHQW�WRSLFV�GXULQJ�WKH�\HDU���������

�ĐĂĚĞŵŝĐ�>ĞĐƚƵƌĞ

'HSDUWPHQW� RI�+LVWRU\� RUJDQL]HG�
DQ� DFDGHPLF� OHFWXUH� LQ� DVVRFLDWLRQ� ZLWK�
,4$&�� 1DOEDUL� &ROOHJH� RQ� ������������
3URI�� 3URMLW� .XPDU� 3DOLW�� 3URIHVVRU��
'HSDUWPHQW� RI� +LVWRU\�� $VVDP�
8QLYHUVLW\�� 6LOFKDU� ZDV� LQYLWHG� DV� WKH�
UHVRXUFH� SHUVRQ� DQG� KH� HQOLJKWHQHG� WKH�
DXGLHQFH�ZLWK�KLV�ZRQGHUIXO�GHOLEHUDWLRQ�
RQ� WKH� WRSLF� 1DUUDWLQJ� 3DQGHPLF�
+LVWRU\�DQG�+XPDQ�6RFLHW\�



����������ǡ������ǦͲͷǡ�
���ʹͲʹͳǦ���ʹͲʹʹ

� K E d � � d � h ^ ͗ � ϵ ϰ ϯ ϱ ϯ ϭ Ϭ ϴ ϴ Ϭ � � � � ͮ � � � � � � � Ŷ Ă ů ď Ă ƌ ŝ Đ Ž ů ů Ğ Ő Ğ ϭ ϵ ϰ ϱ Λ Ő ŵ Ă ŝ ů ͘ Đ Ž ŵ ͊ �����ͳ͵

�ĐƚŝǀŝƚŝĞƐ�ŽĨ�E^^

166� RI� 1DOEDUL� &ROOHJH� 8QLW�
RUJDQL]HG� GLIIHUHQW� SURJUDPPHV� LQ�
1DOEDUL� GXULQJ� WKH� VHVVLRQ� ����������
6RPH� RI� WKHP� DUH� KLJKOLJKWHG� LQ� WKH�
QHZVOHWWHU�

166� RI� 1DOEDUL� &ROOHJH� XQLW�
RUJDQL]HG�6HYHQ�'D\V�6SHFLDO�&DPS IURP�
����������� WR� ����������� LQ� WKH� 1DOEDUL�
&ROOHJH�DGRSWHG�YLOODJH�0XJNXFKL��,Q�WKH�
FDPS� YDULRXV� LVVXHV� ZHUH� GLVFXVVHG� DQG�
WKH� PHPEHUV� RI� 166� YLVLWHG� WKH� YLOODJH��
+RQRUDEOH� SULQFLSDO� RI� 1DOEDUL� &ROOHJH�
'U�� .DPDO� 1D\DQ� 3DWRZDU\�� 5HJLRQDO�
'LUHFWRU�RI�166��1(5�'LSDN�.XPDU�DQG�
'6:�	� 3�&�� 166�� *�8�ZHUH� SUHVHQW� LQ�
WKH�FRQFOXGLQJ�VHVVLRQ�RI�WKH�FDPS�

1DOEDUL�&ROOHJH��166�8QLW� LQ�DVVRFLDWLRQ�
RI� 1&3,� 	� $+$1$� 3URMHFW� DQG� 01&� %DOLND�
0DKDYLG\DOD\D� RUJDQL]HG� DQ� DZDUHQHVV�
SURJUDPPH� RQ� 2ULHQWDWLRQ� RI� WKH� 5HG� 5LEERQ�
&OXEV� RQ� (OLPLQDWLRQ� RI� 0RWKHU� WR� &KLOG�
7UDQVPLVVLRQ� RI� +,9� DQG� 6\SKLOLV LQ� 1DOEDUL�
&ROOHJH� RQ� ������������ %DOHQ� 3DWKDN�� 3URMHFW�
2IILFHU��.DUXQD�'DV��'LVWULFW�)LHOG�2IILFHU� ��'U��
.ULVKQD� &KDQGUD�*RXG�� 3ULQFLSDO��01&� %DOLND
0DKDYLG\DOD\D�� *LWLPD� %X]DUEDUXDK�� 9LFH�
3ULQFLSDO�� 1DOEDUL� &ROOHJH� ZHUH� SUHVHQW� LQ� WKH�
SURJUDPPH�
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dŚĞ��ĐŚŝĞǀĞƌƐ͙͘

0ULQPR\HH�5DMERQJVKL
�VW &ODVV��VW �(FRQRPLFV�

.DUDEL�'DV
�VW &ODVV��UG �(FRQRPLFV�

0RQLND�'DV
�VW &ODVV��QG �*HRJUDSK\�

'HHSDP�7DOXNGDU
�VW &ODVV��UG �*HRJUDSK\�

&KLQPR\�6DUPD
�VW &ODVV��UG �6DQVNULW�

6DQJLWD�+D]DULND
�VW &ODVV��UG �=RRORJ\�

.XPDU� %KDVNDU� 9DUPD� 6DQVNULW� DQG� $QFLHQW�
6WXGLHV� 8QLYHUVLW\� LQ� FROODERUDWLRQ� ZLWK� 1DOEDUL�
&ROOHJH��1DOEDUL�DQG�0�1�&���%DOLND�0DKDYLG\DOD\D��
1DOEDUL� RUJDQL]HG� ��� 'D\V� )UHH� &RDFKLQJ�
3URJUDPPH IRU�HOLJLEOH�FDQGLGDWHV�RI�7(7 �7HDFKHUV�
(OLJLELOLW\�7HVW��IURP������������WR������������DQG���
'D\V� )UHH� 7UDLQLQJ� 3URJUDPPH IRU� WKH� ZULWWHQ�
H[DPLQDWLRQ�RI�3ROLFH�&RQVWDEOH� �$VVDP�3ROLFH� �� IRU�
WKH� DVSLUDQW� FDQGLGDWHV� IURP� ����������� WR�
����������� EHORQJLQJ� WR� ��� 1DOEDUL� /2&� XQGHU�
3UDMQD�<RMDQD��1DOEDUL��D�IODJVKLS�SURJUDPPH�RI�WKH�
0/$�����1DOEDUL�/2&�

WƌĂũŶĂ�zŽũĂŶĂ͕ EĂůďĂƌŝ͕���&ůĂŐƐŚŝƉ�WƌŽŐƌĂŵŵĞ
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^ŽŵĞ�^ŶĂƉƐ�ŽĨ�^ƚƵĚĞŶƚƐ͛��ĐƚŝǀŝƚŝĞƐ

EĂƚŝŽŶĂů�DĂƚŚĞŵĂƚŝĐƐ��ĂǇ

'HSDUWPHQW� RI� 0DWKHPDWLFV� LQ�
DVVRFLDWLRQ� ZLWK� ,4$&�� 1DOEDUL� &ROOHJH��
1DOEDUL RUJDQL]HG� D� SRSXODU� WDON� RQ�
����������� WR� FHOHEUDWH� WKH� 1DWLRQDO�
0DWKHPDWLFV� 'D\�� 'U�� 7� .� �� 'XWWD� ZDV�
LQYLWHG�DV�UHVRXUFH�SHUVRQ��DQG�KH�WDONHG�RQ�
WKH� WRSLF� %HDXW\� RI� 0DWKHPDWLFV� LQ�
1DWXUDO�:RUOG�DQG�+XPDQ�$QDWRP\�
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�ĚǀŝƐŽƌǇ��ŽŵŵŝƚƚĞĞ

'U��.DPDO�1D\DQ�3DWRZDU\
3ULQFLSDO�	�&KDLUPDQ

,4$&��1DOEDUL�&ROOHJH��1DOEDUL
*LWLPD�%XMDU�%DUXDK

9LFH�3ULQFLSDO
1DOEDUL�&ROOHJH��1DOEDUL
'U��'KLUDM�7DOXNGDU

&R�RUGLQDWRU
,4$&

1DOEDUL�&ROOHJH��1DOEDUL
'U��6XEUDWD�%DUPDQ

+R'
'HSDUWPHQW�RI�(FRQRPLFV
'U��3UDG\XPQD�6DUPD

+R'
'HSDUWPHQW�RI�+LVWRU\

(GLWHG�E\

'U��'KDQMX�0DQL�3DWKDN
$VVLVWDQW�3URIHVVRU

'HSDUWPHQW�RI�&KHPLVWU\

WƌŽĨ͘�dĂƌŝŶŝ��ŚĂƌĂŶ�DĞŵŽƌŝĂů�
ZĞƐĞĂƌĐŚ�&ĞůůŽǁƐŚŝƉ

7KLV�UHVHDUFK�IHOORZVKLS�KDV�EHHQ�VSRQVRUHG�
E\� WKH� IDPLO\� RI� /DWH� 7DULQL� &KDUDQ� 7DOXNGDU�� D�
UHWLUHG� SURIHVVRU� RI� WKH� 'HSDUWPHQW� RI� +LVWRU\��
1DOEDUL� &ROOHJH��7KH� IHOORZVKLS� SURYLGHV� ILQDQFLDO�
DVVLVWDQFH�RI�5V��������� WR�D�IDFXOW\�PHPEHU�IURP�
+XPDQLWLHV� DQG� 6RFLDO� 6FLHQFHV� IRU� FRQGXFWLQJ� D�
PLQRU�UHVHDUFK�SURMHFW�ZLWKLQ�D�SHULRG�RI�RQH�\HDU��

sŝƐŝƚ�ƚŽ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�^ĐŝĞŶĐĞ�
Θ�dĞĐŚŶŽůŽŐǇ͕�DĞŐŚĂůĂǇĂ

7KH�VWXGHQWV�DQG� IDFXOW\�PHPEHUV�RI�
'HSDUWPHQW� RI� &KHPLVWU\�� 1DOEDUL� &ROOHJH��
1DOEDUL� YLVLWHG� 8QLYHUVLW\� RI� 6FLHQFH� 	�
7HFKQRORJ\�� 0HJKDOD\D� �8670�� RQ�
����������� DV� D� SDUW� RI� 0R8� ZKLFK� ZDV�
VLJQHG� E\� 8670� DQG� 1DOEDUL� &ROOHJH��
1DOEDUL�� 7KH\� YLVLWHG� WKH� ODERUDWRULHV� RI�
&KHPLVWU\�� =RRORJ\� DQG� &HQWUDO�
,QVWUXPHQWDWLRQ�)DFLOLW\��&,)��RI�8670�

'U�*DXWDP�&KRXGKXU\��$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�6DQVNULW���1DOEDUL�&ROOHJH�LV�WKH�UHFLSLHQW�
RI� WKH�3URI��7DULQL�&KDUDQ 7DOXNGDU�)HOORZVKLS� IRU� WKH�FXUUHQW� \HDU��+LV� WRSLF�RI� UHVHDUFK LV�5DUH
0DQXVFULSWV�RI�.DPUXS�6DQVNULW�6DQLYDQL�6DEKD� $�6XUYH\�

´$OO�VWXGHQWV�FDQ�OHDUQ�DQG�VXFFHHG��EXW�
QRW�LQ�WKH�VDPH�ZD\�DQG�QRW�LQ�WKH�VDPH�

GD\�µ

tŝůůŝĂŵ�'͘�^ƉĂĚǇ


