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-DQHW�5DGHU��0'��RQH�RI�WKH�VXSHUYLVLQJ�VHQLRU�DXWKRUV�RI�
$QDO\VLV�RI�8JDQGDQ�&HUYLFDO�&DUFLQRPDV�,GHQWLILHV�+XPDQ�
3DSLOORPDYLUXV�&ODGH–VSHFLILF�HSLJHQRPH�DQG�
WUDQVFULSWRPH�ODQGVFDSHV�—�SXEOLVKHG�LQ�WKH�QDWXUH�
JHQHWLFV�MRXUQDO 

&HUYLFDO�FDQFHU�LV�WKH�PRVW�FRPPRQ�FDQFHU�DIIHFWLQJ�VXE-
6DKDUDQ�$IULFDQ�ZRPHQ�DQG�LV�SUHYDOHQW�DPRQJ�+,9-SRVLWLYH�
�+,9���LQGLYLGXDOV��1R�FRPSUHKHQVLYH�SURILOLQJ�RI�FDQFHU�
JHQRPHV��WUDQVFULSWRPHV�RU�HSLJHQRPHV�KDV�EHHQ�SHUIRUPHG�LQ�
WKLV�SRSXODWLRQ�WKXV�IDU��:H�FKDUDFWHUL]HG�����WXPRUV�IURP�
8JDQGDQ�SDWLHQWV��RI�ZKRP����ZHUH�+,9���DQG�SHUIRUPHG�
H[WHQGHG�PXWDWLRQ�DQDO\VLV�RQ�DQ�DGGLWLRQDO����WXPRUV��:H�
GHWHFWHG�KXPDQ�SDSLOORPDYLUXV��+39�-FODGH-VSHFLILF�GLIIHUHQFHV�
LQ�WXPRU�'1$�PHWK\ODWLRQ��SURPRWHU-�DQG�HQKDQFHU-DVVRFLDWHG�
KLVWRQH�PDUNV��JHQH�H[SUHVVLRQ�DQG�SDWKZD\�G\VUHJXODWLRQ��
&KDQJHV�LQ�KLVWRQH�PRGLILFDWLRQ�DW�+39�LQWHJUDWLRQ�HYHQWV�ZHUH�
FRUUHODWHG�ZLWK�XSUHJXODWLRQ�RI�QHDUE\�JHQHV�DQG�HQGRJHQRXV�
UHWURYLUXVHV�� 
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$�7ULDO�RI�3HVVDU\�DQG�3URJHVWHURQH�IRU�3UHWHUP�3UHYHQWLRQ�LQ�7ZLQ�*HVWDWLRQ�:LWK�D�6KRUW�
&HUYL[��35263(&7��-�7KH�3URVSHFW�VWXG\�LV��D�UHVHDUFK�VWXG\�GHVLJQHG�WR�ILQG�RXW�ZKHWKHU�SHVVDU\�
XVH�RU�YDJLQDO�SURJHVWHURQH�ORZHUV�WKH�ULVN�RI�EDELHV�EHLQJ�ERUQ�SUHWHUP�WR�ZRPHQ�ZKR�DUH�FDUU\LQJ�
WZLQV�DQG�KDYH�D�VKRUW�FHUYL[�� ,W�LV�IXQGHG�E\�WKH�(XQLFH�.HQQHG\�6KULYHU�1DWLRQDO�,QVWLWXWH�RI�&KLOG�
+HDOWK�DQG�+XPDQ�'HYHORSPHQW��)RXUWHHQ�PHGLFDO�FHQWHUV�DFURVV�WKH�FRXQWU\�DUH�SDUW�RI�WKLV�
UHVHDUFK�VWXG\��DQG�LQ�DOO������ZRPHQ�ZLWK�WZLQ�SUHJQDQFLHV�ZKR�KDYH�D�VKRUW�FHUYL[�ZLOO�EH�HQUROOHG��
0&:�LV�RQH�RI�WKH�VLWHV�IRU�WKH�VWXG\�ZLWK�'U��3DODWQLN�VHUYLQJ�DV�D�VLWH-�3,���,I�\RXU�SDWLHQW�FDUULHV�
WZLQV�DQG�LV�GLDJQRVHG�ZLWK�VKRUW�FHUYL[����FP��VKH�PD\�EH�HOLJLEOH�WR�SDUWLFLSDWH��7KDQN�\RX�LQ�
DGYDQFH�IRU�UHIHUULQJ�\RXU�SDWLHQWV�WR�WKH�WULDO�  

1(:�*5$17� 

· (PLO\�'DYLGVRQ��0'��FR-LQYHVWLJDWRU���1,+�'LDEHWHV��
'LJHVWLYH�DQG�.LGQH\�'LVHDVH��1,''.�—��3���'.������-���
—:LVFRQVLQ�([SORUDWRU\�&HQWHU�IRU�,QWHUGLVFLSOLQDU\�5HVHDUFK�
LQ�%HQLJQ�8URORJ\� 

6&,(1&(�)($785(� 

$EEH\�.UXSHU��3V\'��$P\�
'RPH\HU-.OHQVNH��0'��.ULVWLQD�
.DOMR��3K'��DXWKRUV�RI�6HFRQG�
DU\�7UDXPDWLF�6WUHVV�LQ�2E-*\Q��
$�0L[HG�0HWKRGV�$QDO\VLV�$V�
VHVVLQJ�3K\VLFLDQ�,PSDFW�DQG�
1HHGV�—�SXEOLVKHG�LQ�WKH�6XUJL�
FDO�(GXFDWLRQ�MRXUQDO 

2EVWHWULFV�DQG�*\QHFRORJ\�SURYLG�
HUV�DUH�OLNHO\�WR�H[SHULHQFH�V\PS�
WRPV�RI�VHFRQGDU\�WUDXPDWLF�VWUHVV�
IROORZLQJ�DGYHUVH�SDWLHQW�HYHQWV�
VLPLODU�WR�RWKHU�PHGLFDO�VSHFLDOWLHV��
&RPSUHKHQVLYH�SURJUDPV�WR�DG�
GUHVV�HPRWLRQDO�ZHOO-EHLQJ�RI�SK\�
VLFLDQV�DUH�LPSRUWDQW�WR�SURPRWH�
FROOHJLDOLW\�DQG�UHGXFH�V\PSWRPV�
RI�VHFRQGDU\�WUDXPDWLF�VWUHVV��
6DIHW\�DQG�WUDQVSDUHQF\�ZLWK�RS�
SRUWXQLWLHV�IRU�JURXS�SURFHVVLQJ�
DUH�LGHQWLILHG�DV�HVVHQWLDOV�IRU�SRV�
LWLYH�LQVWLWXWLRQDO�FXOWXUH��DV�ZHOO�DV�
SHHU�VXSSRUW�SURJUDPV�� 

7R�GRQDWH��YLVLW�RXU�ZHEVLWH�DW�KWWSV���REJ\Q�PFZ�HGX�DERXW�GRQDWH��RU�FDOO����������-���� 
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6WHSKDQLH�*XQGHUVRQ��0'—$VVLVWDQW�3URIHVVRU�LQ� 
5HSURGXFWLYH�(QGRFULQRORJ\�	�,QIHUWLOLW\��MRLQLQJ�XV�
IURP�:DVKLQJWRQ�8QLYHUVLW\�LQ�6W��/RXLV��2%*<1�
$OXPQL������ 
 
/LVD�/RFNHWW-1HXPXWK��&10�—&HUWLILHG�1XUVH�
0LGZLIH�LQ�0DWHUQDO-)HWDO�0HGLFLQH 

 
<LZHQ�&XL��0'—)HOORZ�LQ�0DWHUQDO-)HWDO�0HGLFLQH���
MRLQLQJ�XV�IURP�$OEDQ\�0HGLFDO�&HQWHU�LQ�1HZ�<RUN 
 

/LQGVH\�0F$ODUQHQ��0'—)HOORZ�LQ�*\QHFRORJLF�
2QFRORJ\��MRLQLQJ�XV�IURP�/R\ROD�8QLYHUVLW\� 
0HGLFDO�&HQWHU�LQ�&KLFDJR� 
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· $PHULFDQ�$VVRFLDWLRQ�IRU�&DQFHU�
5HVHDUFK�UHFRJQL]HV�'U��-DQHW�
5DGHU�ZLWK�7HDP�6FLHQFH�$ZDUG 

· 'U��7LPRWK\�.ODWW�KRQRUHG�ZLWK�
�����6PDOOZRRG�$ZDUG�IRU�&OLQLFDO�
([FHOOHQFH 

· 6HHPD�0HQRQ��0'—$VVLVWDQW�
3URIHVVRU��IHDWXUHG�RQ�&11�
+HDOWK�IRU�³7HHQV�QHHG�HDV\�
DFFHVV�WR�FRQGRPV�DQG�ORQJ-
DFWLQJ�UHYHUVLEOH�FRQWUDFHSWLRQ��
VD\�SHGLDWULFLDQV´ 

· 'U��*DUUHWW�)LW]JHUDOG�IHDWXUHG�RQ�
³7KH�/DWHVW�:RUG�RQ�
0HGLFLQH´ WDONLQJ�DERXW�&RYLG-���
GXULQJ�SUHJQDQF\� 
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$FFUHWD�3URJUDP�DW�)URHGWHUW�	�7KH�0HGLFDO�&ROOHJH�RI�:LVFRQVLQ—3DUWQHULQJ�ZLWK�PDQ\�QRQ-
REVWHWULF�VXEVSHFLDOLVWV�RQ�FDPSXV��RXU�0)0�SK\VLFLDQV�KDYH�GHYHORSHG�D�0RUELGO\�$GKHUHQW�
3ODFHQWD�6SHFWUXP��0$36��WHDP�WR�PDNH�LQQRYDWLYH��LQGLYLGXDOL]HG�FDUH�SODQV�WR�UHGXFH�WKH�KHDOWK�
FRPSOLFDWLRQV�IRU�PRWKHUV�DQG�QHZERUQV��2XU�JRDO�LV�WR�VHUYH�DV�WKH�UHJLRQDO�OHDGHU�LQ�PDQDJLQJ�
WKLV�VHULRXV�GLDJQRVLV�� 

9LUWXDO�9LVLWV—7KH�&29,'-���SDQGHPLF�KDV�SXVKHG�XV�WR�HQWHU�LQWR�WKH�ZRUOG�RI�
YLUWXDO�YLVLWV�DQG�DOORZ�IRU�VWDEOH�WHFKQRORJ\�IRU�LW�� 

8UR*\Q—&DURO�(OLQJ��RXU�13��LV�QRZ�RIIHULQJ�8UR*\Q�VHUYLFHV� 

&/,1,&$/�83'$7(6� 

$�ORQJ�WLPH�HPSOR\HH��IULHQG��QXUVH��UHVHDUFKHU��PDQDJHU��0DU\�3LSNLQ��51��UHWLUHG�
RQ�$SULO�����+HU�ORQJWLPH�FDUHHU�VWDUWHG�VXSSRUWLQJ�SURYLGHUV��DV�D�QXUVH�DW�
:DXNHVKD�+RVSLWDO��+HU�)URHGWHUW�DQG�0&:�FDUHHU�VWDUWHG�ZKHQ�VKH�EHFDPH�WKH�
2%*<1�FOLQLF�PDQDJHU��WKHQ�WKH�0)0�FOLQLF�PDQDJHU��WKHQ�D�UHVHDUFK�QXUVH�ZKHUH�
VKH�HQGHG�KHU�FDUHHU��0DU\�KDV�EHHQ�ZLWK�WKH�2%*<1�GHSDUWPHQW�DQG�)+�IRU�RYHU����\HDUV��6KH�
ZRUNHG�LQ�/	'�IRU�PDQ\�\HDUV�DQG�ODWHU�WUDQVLWLRQHG�WR�UHVHDUFK��SDUWLFLSDWLQJ�LQ�J\Q-RQF�FOLQLFDO�
WULDOV�� 0DU\�KDV�EHHQ�DQ�LQWHJUDO�SDUW�RI�RXU�UHVHDUFK�WHDP�DQG�KHU�FRQWULEXWLRQ�WR�WKH� 
GHSDUWPHQW�ZLOO�EH�ORQJ�YDOXHG�DQG�UHPHPEHUHG��+HU�KDUG�ZRUN��GHGLFDWLRQ�DQG�FRPPLWPHQW�DUH�
DGPLUDEOH� �)LOOLQJ�KHU�VKRHV�ZLOO�EH�DQ�LPSRVVLEOH�WDVN� �6KH�ZLOO�EH�JUHDWO\�PLVVHG�E\�RXU�2%*<1�
IDPLO\��DQG�RI�FRXUVH�E\�DOO�RI�RXU�SDWLHQWV� 
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· .DWH�'LHOHQWKHLV��0' —$VVLVWDQW��
3URIHVVRU��UHFHLYHG�WKH������/HQQRQ�
$ZDUG��,W�LV�JLYHQ�DQQXDOO\�WR�D�IXOO-
WLPH�MXQLRU�IDFXOW\�PHPEHU�HQJDJHG�LQ�
FOLQLFDO�SUDFWLFH�ZKR�KDV�
GHPRQVWUDWHG�D�SURFOLYLW\�IRU WHDFKLQJ�
DW�WKH�0HGLFDO�&ROOHJH�RI�:LVFRQVLQ�
DQG�ZKR�LV�FRPPLWWHG�WR�H[FHOOHQFH LQ�
WHDFKLQJ�RU�HGXFDWLRQDO�GHYHORSPHQW��
7KLV�DZDUG�ZDV�VSHFLILFDOO\�FUHDWHG�E\�
'U��/HQQRQ�WR�UHFRJQL]H�IDFXOW\�ZKR�
KDYH�FOHDUO\�³PDGH�D�GLIIHUHQFH´�WR�WKH�
WHDFKLQJ�SURJUDPV�DW�RXU�LQVWLWXWLRQ� � 

· :LOOLDP�%UDGOH\��0'—$VVRFLDWH�
SURIHVVRU��VHOHFWHG�WR�EH�D�*2*�
3DUWQHUV�,QYHVWLJDWRU�&RXQFLO��D�
1DWLRQDO�,QWHUQDWLRQDO�FOLQLFDO�WULDOV�
JURXS� 

· 3UDGHHS�&KDOXYDOO\-5DJKDYDQ��3K'�
IHDWXUHG�LQ�'HSDUWPHQW�RI�'HIHQVH�
&RQJUHVVLRQDOO\�'LUHFWHG�0HGLFDO�
5HVHDUFK�3URJUDPV�RQ�³7DUJHWLQJ�
PL5���E�WR�3UHYHQW�7XPRU�)RUPDWLRQ�
DQG�0HWDVWDVLV�RI�7ULSOH-1HJDWLYH�
%UHDVW�&DQFHU��71%&�´ 

· -HVVLFD�)UDQFLV��0'�QRZ�WKH�
2%*<1�5HVLGHQF\�'LUHFWRU 

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

/LQGD�*��%XFKVEDXP��/&6:��/0)7��06:��ZLIH�RI�
SUHYLRXV�2%*<1�FKDLU�+HUEHUW�%XFKVEDXP��SDVVHG�DZD\�
RQ�1RYHPEHU����������DW�DJH������/LQGD�SUDFWLFHG�DV�D�
PDUULDJH�DQG�IDPLO\�SV\FKRWKHUDSLVW�VLQFH�PRYLQJ�WR�
0LOZDXNHH�IURP�3LWWVEXUJK�LQ�������6KH�ZDV�RQ�WKH�
IDFXOW\�DW�WKH�0HGLFDO�&ROOHJH�RI�:LVFRQVLQ�ZKHUH�VKH�
VXSHUYLVHG�WUDLQHHV��6KH�KDG�SURIHVVLRQDO�PHPEHUVKLSV�
LQ�PDQ\�VRFLHWLHV�DQG�ZDV�D�PHQWRU�WR�ZRUNSODFH�
FROOHDJXHV���6KH�ZDV�D�FDULQJ�IDPLO\�PHPEHU��IULHQG�WR�
PDQ\�DQG�SDVVLRQDWH�DERXW�EHLQJ�D�PRWKHU�DQG�KHOSLQJ�
IDPLOLHV�RYHUFRPH�GLIILFXOWLHV�� 

0HPRULDO�FRQWULEXWLRQV�LQ�/LQGD¶V�QDPH�
PD\�EH�PDGH�WR�7KH�%XFKVEDXP�)DPLO\�
(QGRZPHQW�0HPRULDO�)XQG��0HGLFDO�
&ROOHJH�RI�:LVFRQVLQ�������:DWHUWRZQ�
3ODQN�5RDG��0LOZDXNHH��:,�������$WWQ��
2IILFH�RI�'HYHORSPHQW�� 

6WD\�LQ�WRXFK�DQG�IROORZ�XV�� 
+DYH�VRPHWKLQJ�WR�VKDUH"� 

6HQG�LW�RXU�ZD\� 

 9,578$/�&20081,7<�7$/.6� 
+RZ�'RHV�3UHHFODPSVLD�,PSDFW�<RXU�3UHJQDQF\�
DQG�<RXU�)XWXUH�+HDOWK"�ZLWK�-HQQLIHU�-XU\�
0F,QWRVK��'2�—'HFHPEHU�� 



)LQG�YLUWXDO�LQIRUPDWLRQ�RQ�RXU�ZHEVLWH�XQGHU�
HYHQWV

 

$/801,�&251(5� 
 

:H¶G�OLNH�WR�KHDU�IURP�\RX��
3OHDVH�VHQG�XV�\RXU� 

XSGDWHV�WR� 
REJ\QUHVLGHQF\#PFZ�HGX 

2XU�GHSDUWPHQW�KDV�VXSSRUWHG�KDYLQJ�D�QXPEHU�RI�JXHVW�
VSHDNHUV�FRPH�LQ�DQG�IXUWKHU�HGXFDWH�RXU�IDFXOW\�IRU�
GHYHORSPHQW��7RSLFV�VXFK�DV�ZRUN�KRPH�EDODQFH��IDFXOW\�
SURILOHV��ZHOO�EHLQJ�DQG�EXUQRXW��KHDOWK�FDUH�GLVSDULWLHV��
UHVHDUFK�DQG�VFKRODUO\�ZULWLQJ��FKRRVLQJ�ZKHQ�WR�DGYLVH��
FRDFK��RU�PHQWRU��UHVHDUFK�PHQWRULQJ�DQG�HWKLFV�� 

'HSDUWPHQW�3URIHVVLRQDO� 
'HYHORSPHQW�7DONV� 
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'L6LOYHVWUR�3��&RORPER�1��6FDPELD�*��.LP�%*��2DNQLQ�$��
)ULHGODQGHU�0��/LV\DQVND\D�$��)ORTXHW�$��/HDU\�$��6RQNH�
*6�� *RXUOH\� &�� %DQHUMHH� 6�� 2]D� $�� *RQ]iOH]-0DUWtQ� $��
$JKDMDQLDQ� &$��%UDGOH\� :+�� 0DWKHZV� &$�� /LX� -�� /RZH�
(6�� %ORRPILHOG� 5�� 0RRUH� .1�   (IILFDF\� RI� 0DLQWHQDQFH�
2ODSDULE� IRU� 3DWLHQWV� :LWK� 1HZO\� 'LDJQRVHG� $GYDQFHG�
2YDULDQ�&DQFHU�:LWK�D�%5&$�0XWDWLRQ��6XEJURXS�$QDO\VLV�
)LQGLQJV�)URP�WKH�62/2��7ULDO�   -�&OLQ�2QFRO�  ������2FW�
�� 

'HHSDN�3DUDVKDU��%LQGX�1DLU��$QMDOL�*HHWKDGHYL�� -DVPLQH�
*HRUJH��$MD\�1DLU��6KLUQJ-:HUQ�7VDLK��,VKDTXH�3��.DGDP�
EHUL�� *RSD� .XPDU� *RSLQDGKDQ� 1DLU�� <LOLQJ� /X�� 5DPDQL�
5DPFKDQGUDQ��'HQLVH� 6�� 8\DU�� -DQHW� 6�� 5DGHU��3UDKODG�
7�� 5DP�� *RUGRQ� %�� 0LOOV��6XQLOD� 3UDGHHS� DQG� 3UDGHHS�
&KDOXYDOO\-5DJKDYDQ��3HULWRQHDO�6SUHDG�RI�2YDULDQ�&DQ�
FHU� KDUERUV� 7KHUDSHXWLF� 9XOQHUDELOLWLHV� 5HJXODWHG� E\�
)2;0��DQG�(*)5�(5%%��6LJQDOLQJ 

3XOOLHUR� $�� <RX�0��&KDOXYDOO\-5DJKDYDQ� 3�� 0DUHQJR� %��
'RPHQLFRWWL�&��%DQHOOL�%��'HJDQ�3��0ROIHWWD�/��*LDQLRULR�)��
,]]RWWL�$�   $QWLFDQFHU�HIIHFW�RI�SK\VLFDO�DFWLYLW\�LV�PHGLDWHG�
E\� PRGXODWLRQ� RI� H[WUDFHOOXODU� PLFUR51$� LQ�
EORRG   2QFRWDUJHW�  ���-XQH����� 

38%/,&$7,216� 
&KDQJ� 2+�� 'DYLGVRQ� (5:�� 7KRPDV� 71�� 3DUDLVR�
0)5�� )HUUDQGR� &$�   3UHGLFWRUV� IRU� 3HOYLF� 2UJDQ�
3URODSVH� 5HFXUUHQFH� $IWHU� 6DFURFROSRSH[\�� $�
0DWFKHG� &DVH-&RQWURO� 6WXG\�   )HPDOH� 3HOYLF� 0HG�
5HFRQVWU�6XUJ�  ������$SU���� 

7KRPDV� 71�� 'DYLGVRQ� (5:�� /DPSHUW� (-�� 3DUDLVR�
0)5��)HUUDQGR�&$�   /RQJ-WHUP�SHOYLF�RUJDQ�SURODSVH�
UHFXUUHQFH� DQG� PHVK� H[SRVXUH� IROORZLQJ�
VDFURFROSRSH[\�   ,QW�8URJ\QHFRO�-�  ������6HS 

*XQGHUVRQ� 6�� -XQJKHLP� (6�� .DOOHQ� &%�� 2PXUWDJ�
.�   3XEOLF�UHSRUWLQJ�RI�,9)�RXWFRPHV�LQIOXHQFHV�PHGLFDO�
GHFLVLRQ-PDNLQJ� DQG� SK\VLFLDQ� WUDLQLQJ�   )HUWLO� 5HV�
3UDFW�  ����� 

0ROLQD�/&3��*XQGHUVRQ�6��5LOH\�-��/\EDHUW�3��%RUUHJR-
$OYDUH]� $�� -XQJKHLP� (6�� 6DQWL� &0�   0HPEUDQH�
3RWHQWLDO� 'HWHUPLQHG� E\� )ORZ� &\WRPHWU\� 3UHGLFWV�
)HUWLOL]LQJ� $ELOLW\� RI� +XPDQ� 6SHUP�   )URQW� &HOO� 'HY�
%LRO�  ����� 

.UXSHU� $�� 'RPH\HU-.OHQVNH� $�� 7UHDW� 5�� 3LODUVNL� $��

.DOMR� .�   6HFRQGDU\� 7UDXPDWLF� 6WUHVV� LQ� 2E-*\Q�� $�
0L[HG� 0HWKRGV� $QDO\VLV� $VVHVVLQJ� 3K\VLFLDQ� ,PSDFW�
DQG�1HHGV�   -�6XUJ�(GXF�  ������6HS��� 

5(6,'(17�1(:6� 
· $OLQD�7YLQD��-XVWLQ�+DUROG�	�$ELJDLO�6WURQJ�HOHFWHG�LQWR�$2$ 

· 0&:$+�([FHOOHQFH�	�7HDFKLQJ�$ZDUG�5HTXLUHG�&OHUNVKLS���/DXUHQ�.XUW] 

· 7DOLD�&RQH\�UHFHLYHG�WKH�6RFLHW\�IRU�$FDGHPLF�6SHFLDOLVWV�LQ�*HQHUDO�2%*<1��6$6*2*� 

63$5&&� �6WXGHQW-FHQWHUHG�3URJUDP�WR�$GYDQFH�5HVHDUFK�LQ� 
&DQFHU�&DUHHUV� ������3URJUDP� 

63$5&&-LQJ�D�3DVVLRQ�IRU�&OLQLFDO�5HVHDUFK�GXULQJ�D�*OREDO�3DQGHPLF��:LWK�D�UHVRXQGLQJ�
FRPPLWPHQW�WR�WKH�DOUHDG\�DFFHSWHG�6FKRODUV��'UV��5DGHU�DQG�.DOMR��FR-3,V�RI 6WXGHQW-&HQWHUHG�
3LSHOLQH�WR�$GYDQFH�5HVHDUFK�LQ�&DQFHU�&DUHHUV��63$5&&�� DJUHHG�WR�IRUJH�DKHDG�LQWR�QHZ�
WHUULWRU\�–�WKH�V\QFKURQRXV��YLUWXDO�OHDUQLQJ�HQYLURQPHQW��,PPHGLDWHO\��WKH���-GD\�SURJUDP�ZDV�
RYHUKDXOHG��LQFOXGLQJ�DOO�ZRUNVKRSV��SUDFWLFXPV��DQG�UHVHDUFK�RSSRUWXQLWLHV�WR�EH�IDFLOLWDWHG�
FRPSOHWHO\�WKURXJK�D�YLGHR�FRQIHUHQFLQJ�OHDUQLQJ�SODWIRUP��7KLV�EHFDPH�DQ�HGXFDWLRQ-OLNH�$SROOR�
VSDFH�PLVVLRQ��WHVWLQJ�WKH�YDULDEOHV�RI�KRZ�FRQWHQW�ZRXOG�EH�SURMHFWHG�DQG�DQWLFLSDWLQJ�JOLWFKHV�
DQG�WHFKQRORJLF�HUURUV��7KHUH�ZDV�UHOLDQFH�RQ�VSRXVHV�DQG�FROOHDJXHV�DV�EUHDNRXW�URRP�WHVW-FDVH�
VXEMHFWV��:LWKRXW�ORVLQJ�LQWHJULW\�DQG�ULJRU�RI�WKH�RULJLQDO�FXUULFXOXP��YLUWXDO�63$5&&�ZDV�UROOHG�
RXW�RQ�-XQH���WK�DQG�HYHU\�GD\�IRU�WKH�QH[W����GD\V��WKH�6FKRODUV�ZHUH�HQJDJHG�LQ�D�ULFK�OHDUQLQJ�
H[SHULHQFH�H[SORULQJ�FDQFHU�FOLQLFDO�WULDOV��KHDOWK�GLVSDULWLHV��DQG�YDULRXV�UHVHDUFK�PHWKRGRORJLHV�  



&Žƌ�DŽƌĞ��ĞƚĂŝůƐ͗�ŽďŐǇŶ͘ŵĐǁ͘ĞĚƵ 

 

)$//����� 1(:6/(77(5�� 

 

$YHU\� (-�� .HQQH\� 63�� %\HUV� %'��0F,QWRVK� --�� +RRYHU� &��
-LDQJ�<��;LD�/��<X�=��*HRUJH�-1�   7KURPERWLF�WKURPERF\WR�
SHQLF�SXUSXUD�PDVTXHUDGLQJ�DV�SUHFODPSVLD�ZLWK�VHYHUH�IHD�
WXUHV�DW���ௗZHHNV
�JHVWDWLRQ�   $P�-�+HPDWRO�  ������-XQ���� 

'XUDQG�0-��+DGHU�61��'HUD\XQDQ�$��=LQNHYLFK�1��0F,QWRVK�
--��%H\HU�$0�   %&5-$%/�W\URVLQH�NLQDVH�LQKLELWRUV�SURPRWH�
SDWKRORJLFDO� FKDQJHV� LQ� GLODWRU� SKHQRW\SH� LQ� WKH� KXPDQ�PL�
FURYDVFXODWXUH�   0LFURFLUFXODWLRQ�  ������2FW��� 

0F&RUPLFN� $�� .ULVWLDQWR� -��:DQJ� ;��0F,QWRVK� -�� &UX]� 0��
+LEEDUG�-8��%ODQN�5'�   3ODFHQWDO�HQGRWKHOLQ-FRQYHUWLQJ�HQ�
]\PH-�� LV� GHFUHDVHG� LQ� SUHHFODPSVLD�   3UHJQDQF\� +\SHU�
WHQV�  ������$SU��� 

3DODWQLN� $�� 0F,QWRVK� --�   3URWHFWLQJ�/DERU�DQG�'HOLYHU\�
3HUVRQQHO�IURP�&29,'-���GXULQJ�WKH�6HFRQG�6WDJH�RI�/D�
ERU�   $P�-�3HULQDWRO�  ������-XQ 

0F,QWRVK�--�   &RUWLFRVWHURLG�*XLGDQFH�IRU�3UHJQDQF\�GXU�
LQJ�&29,'-���3DQGHPLF�   $P�-�3HULQDWRO�  �������� 

3DODWQLN� $�� 0RRVUHLQHU� $�� 2OLYLHU-9DQ� 6WLFKHOHQ�
6�   5HSO\�   $P�-�2EVWHW�*\QHFRO�  ������$XJ��� 

3DODWQLN� $�� 0RRVUHLQHU� $�� 2OLYLHU-9DQ� 6WLFKHOHQ�
6�   5HSO\�   $P�-�2EVWHW�*\QHFRO�  ������$XJ���� 

7KH�/RQJLWXGLQDO�,QIOXHQFH�RI�6RFLDO�'HWHUPLQDQWV�RI�+HDOWK�
RQ�*O\FHPLF�&RQWURO�LQ�(OGHUO\ $GXOWV�:LWK�'LDEHWHV�:DONHU�
5-��*DUDFFL�(� 3DODWQLN�$��2]LHK�01��(JHGH�/(� 'LDEHWHV�
&DUH�������$SU 

3UHQDWDO�DQG�SRVWQDWDO�SKHQRW\SH�RI�D�SDWKRORJLF�YDULDQW�LQ�
WKH�$73�$3��JHQH��7YLQD�$��7KRPVHQ�$� 3DODWQLN�$� (XU�-�
0HG�*HQHW�������-XQ 

+DUULVRQ� 5.�� 3DODWQLN� $�   7KH� DVVRFLDWLRQ� EHWZHHQ�
SUHHFODPSVLD� DQG� ,&'� GLDJQRVLV� RI� QHRQDWDO� VHSVLV�   -�
3HULQDWRO�  ������$XJ���� 

&RQH\� 7��5XVVHOO�5��/HXWKQHU�65��3DODWQLN� $�   0DWHUQDO�
2XWFRPHV� RI� 2QJRLQJ� 3UHJQDQFLHV� &RPSOLFDWHG� E\� )HWDO�
/LIH-/LPLWLQJ�&RQGLWLRQV�   $P�-�3HULQDWRO�  ������-XO���� 

 

38%/,&$7,216�&217¶'� %DLOH\�0+��0H\HUVRQ�:8��'XUVL�/-��:DQJ�/%��'RQJ�*��
/LDQJ� ::�� :HHUDVLQJKH� $�� /L� 6�� .HOVR� 6�� 0&��
:RUNLQJ�*URXS��3&$:*�QRYHO�VRPDWLF�PXWDWLRQ�FDOOLQJ�
PHWKRGV� ZRUNLQJ� JURXS�� 6DNVHQD� *�� (OOURWW� .��:HQGO�
0&��:KHHOHU� '$��*HW]� *�� 6LPSVRQ� -7��*HUVWHLQ�0%��
'LQJ�/��3&$:*�&RQVRUWLXP�   5HWURVSHFWLYH�HYDOXDWLRQ�
RI� ZKROH� H[RPH� DQG� JHQRPH� PXWDWLRQ� FDOOV� LQ� ����
FDQFHU�VDPSOHV�   1DW�&RPPXQ�  ����������� 

/L� &+�� 3URNRSHF� 6'�� 6XQ� 5;�� <RXVLI� )�� 6FKPLW]� 1��
3&$:*� 7XPRXU� 6XEW\SHV� DQG� &OLQLFDO� 7UDQVODWLRQ��
%RXWURV�3&��3&$:*�&RQVRUWLXP�   6H[�GLIIHUHQFHV� LQ�
RQFRJHQLF�PXWDWLRQDO�SURFHVVHV�   1DW�&RPPXQ�  ������
����� 

*DJOLDUGL�$��3RUWHU�9/�� =RQJ�=��%RZOE\�5�� 7LWPXVV�(��
1DPLUHPEH�&��*ULQHU� 1%�� 3HWUHOOR� +�� %RZHQ� -�� &KDQ�
6.�� &XOLEUN� /�� 'DUUDJK� 70�� 6WROHU� 0+�� :ULJKW� 7&��
*HVXZDQ�3��'\HU�0$��0D�<��0XQJDOO�./��-RQHV�6-0��
1DNLVLJH�&��1RYLN�.��2UHP�-��2ULJD�0��*DVWLHU-)RVWHU�
-0�� <DUFKRDQ� 5�� &DVSHU� &�� 0LOOV� *%�� 5DGHU� -6��
2MHVLQD� $,�� *HUKDUG� '6�� 0XQJDOO� $-�� 0DUUD�
0$�   $QDO\VLV� RI� 8JDQGDQ� FHUYLFDO� FDUFLQRPDV�
LGHQWLILHV� KXPDQ� SDSLOORPDYLUXV� FODGH-VSHFLILF�
HSLJHQRPH� DQG� WUDQVFULSWRPH� ODQGVFDSHV�   1DW�
*HQHW�  �������� 

0DL� 3/�� 0LOOHU� $�� *DLO� 0+�� 6NDWHV� 6�� /X� .�� 6KHUPDQ�
0(�� ,RIIH� 2%�� 5RGULJXH]� *�� &RKQ� '(�� %RJJHVV� -��
5XWKHUIRUG� 7�� .DXII� 1'�� 5DGHU� -6�� 3KLOOLSV� .$��
'L6LOYHVWUR� 3$�� 2ODZDL\H� $%�� 5LGJZD\� 05�� *UHHQH�
0+��3LHGPRQWH�0��:DONHU�-/�   5LVN-5HGXFLQJ�6DOSLQJR
-2RSKRUHFWRP\� DQG� %UHDVW� &DQFHU� 5LVN� 5HGXFWLRQ� LQ�
WKH�*\QHFRORJLF�2QFRORJ\�*URXS�3URWRFRO-������*2*-
������   -1&,�&DQFHU�6SHFWU�  ������)HE 

5\G]H� 57�� %RVOHU� -�� 6FKR\HU� .'�   6XEFKRULRQLF�
KHPDWRPD�DQG� LPSODQWDWLRQ��&DQ�EHWWHU�XQGHUVWDQGLQJ�
WKH�IRUPHU�KHOS�LPSURYH�WKH�ODWWHU"   )HUWLO�6WHULO�  ������
6HS 

2]D�$0��(VWHYH]-'L]�0��*ULVFKNH�(0��+DOO�0��0DUPp�
)��3URYHQFKHU�'��8\DU� '��:HEHUSDOV�-,��:HQKDP�50��
/DLQJ�1��7UDF\�0��)UHVKZDWHU�7��/HH�0$��/LX�-��4LX�-��
5RVH�6��5XELQ�(+��0RRUH�.�   $�%LRPDUNHU-HQULFKHG��
5DQGRPL]HG� 3KDVH� ,,� 7ULDO� RI� $GDYRVHUWLE� �$='������
3OXV� 3DFOLWD[HO� DQG� &DUERSODWLQ� IRU� :RPHQ� ZLWK�
3ODWLQXP-VHQVLWLYH 73��-PXWDQW�2YDULDQ�&DQFHU�   &OLQ�
&DQFHU�5HV�  ������6HS��� 


