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'RQHWVN�QDWLRQDO�PHGLFDO�XQLYHUVLW\�RI�PLQLVWU\�RI�SXEOLF�KHDOWK�RI�8NUDLQH

.H\�ZRUGV��ZRPHQ��PDOLJQDQW�WXPRUV��UHSURGXFWLYH�DUHD��HPRWLRQDO�GLVRUGHUV��SV\FKR�FRUUHFWLRQ�PHWKRGV

3URYLGLQJ�PHGLFDO�FDUH�WR�SDWLHQWV�VXIIHULQJ�IURP�PD�
OLJQDQW�WXPRUV�±�RQH�RI�WKH�PRVW�LPSRUWDQW�SUREOHPV�RI�
PRGHUQ�PHGLFLQH�LQ�8NUDLQH��&XUUHQWO\�UHJLVWHUHG�LQ�FDQFHU�
LQVWLWXWLRQV�DUH�PRUH�WKDQ���������SDWLHQWV�DQQXDOO\�UHJLVWHUV�
PRUH�WKDQ���������QHZ�FDVHV�RI�PDOLJQDQW�WXPRUV�DQG�D�
SURMHFWHG�JURZWK�WR�RYHU���������LQ�������%XOOHWLQ�RI�WKH�
1DWLRQDO�&DQFHU�5HJLVWU\�RI�8NUDLQH������±��������&DQFHU�
RI�WKH�IHPDOH�UHSURGXFWLYH�DUHD�LV�WKH�PRVW�IUHTXHQW�LQ�WKH�
VWUXFWXUH�RI�FDQFHU�SDWKRORJ\�DQG�ZRPHQ�PDNH�XS�����
RI�DOO�FDVHV��,Q�DGGLWLRQ��WKH�JURZLQJ�UHFHQW�LQWHUHVW�LQ�WKLV�
SUREOHP�LV�DOVR�DVVRFLDWHG�ZLWK�D�VLJQL¿FDQW�UHMXYHQDWLRQ�RI�
SDWLHQWV��$W�WKH�SUHVHQW�VWDJH�RI�GHYHORSPHQW�RI�RQFRORJ\��
PXFK�DWWHQWLRQ�KDV�EHHQ�SDLG�QRW�RQO\�WR�VRPDWLF�FRQGLWLRQ�
RI�WKH�SDWLHQWV��EXW�DOVR�WR�SV\FKRORJLFDO�DQG�SV\FKLDWULF�
DVSHFWV�RI�WKLV�GLVHDVH��1R�OHVV�VLJQL¿FDQW�VWUHVV�WKDQ�WKH�
DFWXDO�FDQFHU��IRU�SDWLHQWV�LV�FULSSOHG�RSHUDWLRQV�DQG�FKDQJH�
LQ�DSSHDUDQFH�GXH�WR�HQGRFULQH�GLVRUGHUV��$PRQJ�SDWLHQWV�
ZLWK�PDOLJQDQW�WXPRUV�RI�UHSURGXFWLYH�V\VWHP�VLJQL¿FDQW�
SDUW�FRQWDLQ�ZRPHQ�RI�ZRUNLQJ�DJH��ZKLFK�PDNHV�KLJK�
GHPDQGV�RQ�WKHLU�FRPSOHWH�UHKDELOLWDWLRQ��LQFOXGLQJ�DQ�HIIHF�
WLYH�FRUUHFWLRQ�RI�DQ�DVVRFLDWHG�HPRWLRQDO�GLVRUGHUV���ZKLFK�
FDXVHG�WR�WKLV�LQYHVWLJDWLRQ��ZKLFK�SXUSRVH�ZDV�WR�VWXG\�WKH�
HPRWLRQDO�VWDWH�RI�SDWLHQWV�VXIIHULQJ�IURP�PDOLJQDQW�WXPRUV�
RI�WKH�UHSURGXFWLYH�V\VWHP�DQG�GHYHORSPHQW�RI�PHWKRGV�
RI�SV\FKRORJLFDO�DGMXVWPHQW�RI�HPRWLRQDO�GLVRUGHUV�LQ�WKH�
FRPSOH[�UHKDELOLWDWLRQ�

0DWHULDO�DQG�0HWKRGV��,Q�DFFRUGDQFH�ZLWK�WKH�SXUSRVH�
ZH�H[DPLQHG�����ZRPHQ�ZLWK�WKH�FDQFHU�����SDWLHQWV�ZLWK�
FDQFHU�RI�WKH�ERG\���������������DQG������������������±�
FHUYLFDO�FDQFHU��DQG����SDWLHQWV�ZLWK�PDOLJQDQW�RYDULDQ�
WXPRUV����������������,Q����ZRPHQ��������������RQFRO�
RJLVWV�GLDJQRVHG�¿UVW�VWDJH�RI�WXPRU�LQ������������������
±�VHFRQG�VWDJH�DQG� LQ�������������������±� WKLUG�VWDJH��
)RU�WKH�GXUDWLRQ�RI�RQFRORJ\�SURFHVV�DOO�WKH�VWXGLHG�SDWLHQWV�
ZHUH�GLYLGHG�DV�IROORZV��WKH�PRVW�QXPHURXV�ZDV�WKH�JURXS�
RI�SDWLHQWV�ZLWK�GXUDWLRQ�RI�WXPRU�OHVV�WKDQ���\HDU�±�����
ZRPHQ����������������IURP���WR���\HDUV�ROG�±����SDWLHQW�
�����������������WR���\HDUV�±����SDWLHQWV���������������DQG�
PRUH�WKDQ���\HDUV�±���ZRPHQ���������������

$OO� VXUYH\HG�SDWLHQWV�NQHZ�RU�JXHVVHG� WKH�QDWXUH�RI�
WKHLU�LOOQHVV��DQG�LQ�DOO�FDVHV�ZHUH�REWDLQHG�LQIRUPHG�FRQ�
VHQW�IRU�WKHLU�SDUWLFLSDWLRQ�LQ�WKH�VWXG\��'LDJQRVLV�RI�FOLQLFDO�
IRUP�RI�WKH�XQGHUO\LQJ�GLVHDVH�FDUULHG�E\�RQFRORJLVWV��,Q�
DGGLWLRQ��SDWLHQWV�ZHUH�KDYLQJ�FRPSOH[�VRPDWLF�DQG�QHX�
URORJLFDO�H[DPLQDWLRQ�LQ�WKH�VWDQGDUG�DPRXQW��:H�DQDO\]HG�
WKH�GDWD�DV�VXEMHFWLYH�DQG�REMHFWLYH��DFFRUGLQJ�WR�IDPLO\��
KLVWRU\��RXWSDWLHQWV�DQG�KRVSLWDO�PHGLFDO�UHFRUGV�RI�FDQFHU�
SDWLHQWV��([FOXVLRQ�FULWHULD�ZHUH�WKH�SUHVHQFH�RI�VHYHUH�FRQ�
FRPLWDQW�V\VWHPLF�GLVHDVHV��DGGLWLRQDO�H[RJHQRXV��LQWR[LFD�
WLRQV���WUDXPDWLF�EUDLQ�LQMXU\�KLVWRU\���HQGRJHQRXV�PHQWDO�

GLVRUGHUV��RUJDQLF�EUDLQ�GDPDJH��LQFOXGLQJ�PHWDVWDWLF�RULJLQ���
)RU�FOLQLFDO�YHUL¿FDWLRQ��GHWHUPLQDWLRQ�RI�WKH�GHJUHH�RI�VH�
YHULW\�RI�DQ[LHW\�DQG�GHSUHVVLYH�GLVRUGHUV�DQG�DVVHVV�WKHLU�
UHGXFWLRQ�GXULQJ�WKHUDS\�ZH�XVHG�GHWDLOHG�FRPSUHKHQVLYH�
FOLQLFDO�VWUXFWXUHG�LQWHUYLHZ�DFFRUGLQJ�WR�WKH�GLDJQRVWLF�FUL�
WHULD�RI�6HFWLRQ�9�IRU�,&'����DQG�0RQWJRPHU\�$VEHUJ�VFDOH�
0$'56��6$0RQWJRPHU\��0��$VEHUJ��������>��@�DQG�+DP�
LOWRQ�+$0�$��0�+DPLOWRQ��������>��@��,Q�FRQGXFWLQJ�WKH�
DQDO\VLV�RI�WKH�UHVXOWV�RI�WKH�VWXG\�ZH�KDYH�XVHG�PHWKRGV�RI�
ELRVWDWLVWLFV�LQ�OLFHQVLQJ�SDFNDJHV�6WDWLVWLFDO�$QDO\VLV�©0HG�
6WDWª��(�/\DK��9�+�+XU\DQRY��������DQG�©6WDWLVWLFD����ª�
�6WDW6RIW�,QF���������>��@��7KH�UHVXOWV��,Q�����ZRPHQ�ZLWK�
PDOLJQDQW�WXPRUV�RI�WKH�UHSURGXFWLYH�V\VWHP���������������
ZHUH�IRXQG�QRQSV\FKRWLF�PHQWDO�GLVRUGHUV��GHSUHVVLYH�GLVRU�
GHUV�DUH�SUHVHQWHG�ZLWKLQ�V\PSWRPDWLF�GHSUHVVLYH�GLVRUGHUV�
�)����������������������DQG�DGMXVWPHQW�GLVRUGHU�±�SURORQJHG�
GHSUHVVLYH� �)��������������������DQG�PL[HG�DQ[LHW\�GH�
SUHVVLYH�UHDFWLRQ��)����������������������3UHIHUDEO\�YLROD�
WLRQV�SUHVHQWHG�DV�V\PSWRPDWLF�DQ[LHW\�GLVRUGHUV��)�������
�������������DQG�DGMXVWPHQW�GLVRUGHU�DV�D�UHDFWLRQ�ZLWK�D�SUH�
GRPLQDQFH�RI�DQ[LHW\��)����������������������,Q�������������
RI�SDWLHQWV�VXUYH\HG�HPRWLRQDO�GLVWXUEDQFHV�ZHUH�QRW�UHDFKHG�
WKH�FOLQLFDO�OHYHO��WKDW�DOORZLQJ�WR�DVVLJQ�WKHP�WR�D�JURXS�RI�
SV\FKLDWULF�QRUPV��=������7KH�PRVW�FRPPRQ�FOLQLFDO�VLJQV�RI�
HPRWLRQDO�GLVRUGHUV�LQ�SDWLHQWV�ZKR�VXIIHUHG�IURP�PDOLJQDQW�
WXPRUV�RI�WKH�UHSURGXFWLYH�V\VWHP��ZHUH�GHSUHVVHG�ZLWK�JULHI��
D�VHQVH�RI�VDGQHVV�DQG�KRSHOHVVQHVV��ORVV�RI�LQWHUHVW�LQ�WKH�VXU�
URXQGLQJ�HYHQWV��FRPELQHG�ZLWK�D�ODFN�RI�LQLWLDWLYH��D�PDUNHG�
GHFUHDVH�LQ�JHQHUDO�DFWLYLW\�DQG�IDWLJXH�HYHQ�ZLWK�OLWWOH�HI�
IRUW��GHFUHDVHG�DELOLW\�WR�FRQFHQWUDWH��QHJDWLYH�UHYDOXDWLRQ�RI�
SUHYLRXV�H[SHULHQFHV�ZLWK�LWV�SURMHFWLRQ�LQWR�WKH�IXWXUH��DQG�
ZHUH�SUHVHQW�REMHFWLYH�HYLGHQFH�RI�SV\FKRPRWRU�UHWDUGDWLRQ�
RU�DJLWDWLRQ��0RVW�ZRPHQ�KDYH�QRW�RQO\�VLJQV�RI�GHSUHVVLRQ��
EXW�DOVR�WKH\�KDYH�DQ[LHW\�GLVRUGHUV�±�LQ�WKHLU�VWDWHPHQWV�
FOHDUO\�VRXQGHG�DODUPLQJ�FRQFHUQV�DERXW�SRVVLEOH�IDLOXUHV�
LQ�WKH�WUHDWPHQW�RI�WXPRU��FDQFHU�SDWLHQWV�IRFXVHG�RQ�DOPRVW�
FRQVWDQW�IHHOLQJ�RI�H[FLWHPHQW�RU�XQFHUWDLQ�GDQJHUV�DZDLW�
LQJ�PLVIRUWXQH�QRW�RQO\�IRU�WKHPVHOYHV�EXW�IRU�IULHQGV�WRR��
LQDELOLW\�WR�UHOD[��LI�WKH\�RQO\�WKLQN�DERXW�WKH�QDWXUH�RI�WKHLU�
LOOQHVV��WKH�PHPRULHV�RI�VXUJHU\��K\VWHUHFWRP\��RYDULHFWR�
P\��DQG�FRQVHUYDWLYH��DLGV�WKHUDS\��WUHDWPHQW�LQ�WKH�IRUP�RI�
VR�FDOOHG�LQYDVLYH�H[SHULHQFHV��ÀDVKEDFN��DQG�©LQYDVLRQ�RI�
WKRXJKW�ª�2EVHVVLYH�WKRXJKWV�DPSOL¿HG�LQ�WKH�HYHQLQJ�QLJKW��
ZKLFK�SUHYHQWHG�VOHHS�RU�JOHDPHG�LQ�WKH�VWUXFWXUH�RI�GUHDPV��
,Q�DGGLWLRQ��VOHHS�GLVRUGHUV�FKDUDFWHUL]HG�E\�KRUUL¿F�GUHDPV��
EURNHQ�VOHHS��HDUO\�DZDNHQLQJ�ZLWK�WKH�LQDELOLW\�WR�VOHHS��7KLV�
SDWLHQW�LQVLVWHG�RQ�DVSLUDWLRQ�RI�DYRLGLQJ�VLWXDWLRQV�ZKLFK�DUH�
GLUHFWO\�RU�LQGLUHFWO\�UHODWHG�WR�FDQFHU�GLVHDVH�

'RPLQDQFH�V\PSWRPV�RI�SRVLWLYH�DIIHFWLYLW\�ZHUH�W\SLFDO�
IRU�SDWLHQWV�ZLWK�WKH�LQLWLDO�VWDJHV�RI�WXPRU�DQG�SDWLHQWV�ZKR�
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KDYH�XQGHUJRQH�VXFFHVVIXO�WUHDWPHQW��,Q�SDWLHQWV�ZLWK�QHZO\�
GLDJQRVHG�PDOLJQDQFLHV�SUHFLVLRQ��VWDELOLW\�DQG�GLYHUVLW\�
RI�DODUPLQJ�FRQFHUQV�DGGUHVVHG�WR�KLV�SK\VLFDO�FRQGLWLRQ��
DOORZHG�WR�WDON�DERXW�DQ[LHW\�DQG�K\SRFKRQGULFDO�GLVRUGHUV��
$OPRVW�LQ�DOO�SDWLHQWV�ZHUH�UHYHDOHG�DVWKHQLF�V\PSWRPV��DV�
PDQLIHVWHG�E\�JHQHUDO�ZHDNQHVV��PDODLVH��IDWLJXH��GLI¿FXOW\�
LQ�FRQFHQWUDWLRQ��ORZ�SURGXFWLYLW\�RI�PHQWDO�DQG�SK\VL�
FDO�ZRUN��+RZHYHU��LQ�WKH�HDUO\�VWDJHV�RI�FDQFHU�DVWKHQLF�
PDQLIHVWDWLRQV�ZHUH�PLOG�DQG��WR�D�FRQVLGHUDEOH�H[WHQW��
UDQJHG�SDUDOOHO�G\QDPLFV�RI�PDLQ�PDOLJQDQF\��$V�WKH�GLVHDVH�
SURJUHVVHG��DQG�HVSHFLDOO\�LQ�FDVH�RI�IDLOXUH�RI�FRQGXFWHG�
DQWLFDQFHU�WUHDWPHQW�LQ�WKH�VWUXFWXUH�RI�GHSUHVVLYH�GLVRUGHUV�
EHJDQ�WR�VKRZ�VLJQV�RI�QHJDWLYH�DIIHFWLYLW\�ZLWK�DVWKHQLF�DS�
DWKHWLF�V\QGURPH��6RPH�SDWLHQWV�DGPLWWHG�WKH�H[LVWHQFH�RI�
RSLQLRQV�DERXW�WKH�IXWLOLW\�RI�OLIH�DQG�GHVLUH�RI�GHDWK�DV�D�
ZD\�RI�JHWWLQJ�ULG�RI�H[LVWLQJ�RU�DQWLFLSDWHG�LQ�WKH�QHDU�IXWXUH�
WRUPHQW��EXW�DFWLYLW\�WR�LPSOHPHQW�WKHP�ZH�KDYH�QRW�IRXQG��
7LPHRXV�UHFRJQLWLRQ�DQG�SURSHU�TXDOL¿FDWLRQ�RI�HPRWLRQ�
DO�GLVRUGHUV�LQ�RQFRORJLFDO�SUDFWLFH�DFTXLUH�UHDO�PHDQLQJ�
RQO\�LQ�FRQMXQFWLRQ�ZLWK�WKHLU�HIIHFWLYH�FRUUHFWLRQ�UHODWHG�
WR�FULWLFDO�IDFWRUV�WR�LPSURYH�WKH�TXDOLW\�RI�WUHDWPHQW�DQG�
UHKDELOLWDWLRQ�PHDVXUHV�LQ�SDWLHQWV�VXIIHULQJ�IURP�PDOLJQDQW�
WXPRUV�RI�WKH�UHSURGXFWLYH�V\VWHP��7KH�PDLQ�DLP�RI�SV\�
FKR�VXUJHU\�LV�WR�UHGXFH�DQ[LHW\�DQG�GHSUHVVLRQ��GHSULYDWLRQ�
RI�SDWLHQWV�IURP�D�IHHOLQJ�RI�KRSHOHVVQHVV�DVVRFLDWHG�ZLWK�
PDQLIHVWDWLRQ��UHFXUUHQW�DQG���RU�PHWDVWDWLF�FDQFHU�SDWKRORJ\��
WR�KHOS�SDWLHQWV�PRUH�DGHTXDWHO\�HVWLPDWH�WKH�VLJQL¿FDQFH�
RI�WUDXPDWLF�HYHQWV��RYHUFRPH�SDLQ��SHVVLPLVWLF�SHUFHSWLRQ�
RI�WKH�VLWXDWLRQ�UHODWHG�WR�WKH�LOOQHVV��FRUUHFW�DQ�LUUDWLRQDO�
VHWWLQJV��VHOHFW�DSSURSULDWH�JRDOV��PRELOL]H�WKH�IRUFHV��UHGXFH�
IHDU�RI�UHFXUUHQFH�DQG�GHDWK��WR�JHQHUDWH�QHZ�SURVSHFWV�
EH\RQG�WKH�GLVHDVH�

%HFDXVH�WUHDWPHQW�RI�SV\FKRRQFRORJ\�GLVRUGHU�LQYROYHV�
QRW�RQO\�WKH�V\PSWRPV�EXW�DOVR�WKH�FRUUHFWLRQ�RI�WKHUDSHX�
WLFDOO\�DGYHUVH�SHUVRQDOLW\�FKDUDFWHULVWLFV�RI�SDWLHQWV�DQG�
WKH�UHWXUQ�RI�WKHLUV�VRFLDO�UROHV�DQG�IXQFWLRQV��IDPLO\��SUR�
IHVVLRQDO��LQWHUSHUVRQDO��DQG�RWKHUV���:H�KDYH�GHYHORSHG�DQ�
LQWHJUDWLYH�WKHUDSHXWLF�SDFNDJH�WKDW�LQFOXGHV�PHWKRGV�RI�
SV\FKRWKHUDSHXWLF�DQG�SV\FKRSKDUPDFRORJLFDO�LQWHUYHQWLRQV�
LQ�FRQMXQFWLRQ�ZLWK�WKH�GHVLJQDWHG�DQWLWXPRUDO�WUHDWPHQW�RI�
WKH�XQGHUO\LQJ�GLVHDVH��ZKLFK�FRQWULEXWHG�WR�WKH�FKDQJLQJ�
DWWLWXGHV�RI�SDWLHQWV�WR�WKHLU�FRQGLWLRQ�DQG�LPSURYH�ɫRP�
SODLHQV�RI�WKH�WKHUDSHXWLF�VFKHPHV�

,Q�RUJDQL]DWLRQDO�WHUPV��ZH�DSSOLHG�FRQVXOWLQJ�DQG�XQL�
I\LQJ�PRGHO�RI�FDUH�>��@��ZKLFK�LQFOXGHV�MRLQW�VXSHUYLVLRQ�
RI�SDWLHQWV�E\�RQFRORJLVW�DQG�SV\FKLDWULVW���SV\FKRWKHUDSXLVW��
7KLV�PRGHO�QRW�RQO\�SURYLGHV�GLUHFW�FRQWDFW�ZLWK�SDWLHQWV�
ZKR�DUH�UHDG\�WR�SV\FKRORJLFDO�DQG�SV\FKLDWULF�LQWHUYHQWLRQ��
EXW�IUXLWIXO�FROODERUDWLRQ�ZLWK�RQFRORJLVWV�

3V\FKRSKDUPDFRWKHUDS\�RI�HPRWLRQDO�GLVRUGHUV�ZDV�
FDUULHG�RXW�RQ�WKH�EDVLV�RI�PRQRWKHUDS\�DQG�GLIIHUHQWLDWHG�
XVH�RI�DQWLGHSUHVVDQWV�LQ�SDVW�JHQHUDWLRQV�ZKR�KDYH�KLJK�
OHYHOV�RI�HI¿FDF\��WROHUDELOLW\�DQG�VDIHW\�IRU�XVH�LQ�FRPEL�
QDWLRQ�ZLWK�FKHPRWKHUDS\�LQ�FDQFHU�SDWLHQWV��7KLV�DSSURDFK�
LV�DVVRFLDWHG�ZLWK�WKH�GHVLUH�WR�PLQLPL]H�VLGH�HIIHFWV�DQG�
JDYH�WKH�RSSRUWXQLW\�WR�DFWLYHO\�HQJDJH�SDWLHQWV�WR�SV\FKR�
WKHUDSHXWLF�SURFHVV��WKHUHE\�IDFLOLWDWHG�WR�IDVWHU�GLVXSGDWDQFH�
RI�SDLQIXO�H[SHULHQFHV�DQG�UHVWRUH�HPRWLRQDO�VWDWH��7KH�

DGYDQWDJH�RI�SDVW�JHQHUDWLRQV�RI�DQWLGHSUHVVDQWV��665,��
,==61��1DVV�DQG�07��IRU�WKH�FRUUHFWLRQ�RI�QRQ�SV\FKRWLF�
PHQWDO�GLVRUGHUV�LQ�SDWLHQWV�VXIIHULQJ�IURP�PDOLJQDQW�WXPRUV�
RI�WKH�UHSURGXFWLYH�V\VWHP��LQ�RXU�RSLQLRQ��UHODWHG�WR�WKH�
IROORZLQJ�IDFWRUV��D�PLQLPDO�HIIHFW�RQ�FKROLQHUJLF��Į�DGUHQ�
HUJLF�DQG�KLVWDPLQH�UHFHSWRUV�LQ�WKH�EUDLQ��ZKLFK�FDXVHV�D�
VOLJKW�UDQJH�RI�VLGH�HIIHFWV�RI�WKLV�JURXS�RI�GUXJV��WKH�SRV�
VLELOLW\�RI�D�RQH�RII�GXULQJ�WKH�GD\��D�KLJK�WKHUDSHXWLF�LQGH[��
ODFN�RI�QHHG�IRU�LQGLYLGXDO�VHOHFWLRQ�RI�GRVLQJ��KLJK�ELR�
DYDLODELOLW\��ZKLFK�SURYLGHV�DQ�HDUOLHU�DQWLGHSUHVVDQW�HIIHFW��
©PRUSKLQ�VDYLQJª�DFWLRQ�RI�DQWLGHSUHVVDQWV��SRWHQWLDWLRQ�RI�
WKH�DQDOJHVLF�HIIHFW�RI�FKURQLF�SDLQ�V\QGURPH�LQ�FDQFHU�
SDWLHQWV�LV�DVVRFLDWHG�ZLWK�ERWK�LPPHGLDWH�GDPDJH�QHUYH�
¿EHUV�DQG�ZLWK�QHXURSDWK\��GRHV�QRW�GHFUHDVH�WKH�DFWLYLW\�
RI�GUXJV�LQ�WKHLU�ORQJ�WHUP�XVH��LQFOXGLQJ�GXULQJ�PDLQWH�
QDQFH�WKHUDS\�VRPDWLFDOO\�GHELOLWDWHG�SDWLHQWV��WKH�PLQLPXP�
LQWHUDFWLRQ�EHWZHHQ�GRFWRUV�ZLWK�DQWLFDQFHU�GUXJV�>������@��
'XUDWLRQ�RI�VWRSSLQJ�VWDJH�RI�WKHUDS\�ZDV�RQ�DYHUDJH���
ZHHNV��GXH�WR�WKH�FOHDU�PDQLIHVWDWLRQ�RI�DQWLGHSUHVVLYH�HIIHFW�
QR�VRRQHU�WKDQ��±��ZHHNV�RI�FRQWLQXRXV�PHGLFDWLRQ��VXS�
SRUWLYH�WKHUDS\�E\�WLPRDQDOHSW\FV�ODVWHG��±��PRQWKV��3V\�
FKRWKHUDS\�RI�ZRPHQ�ZKR�VXIIHUHG�IURP�PDOLJQDQW�WXPRUV�
RI�WKH�UHSURGXFWLYH�V\VWHP��SHUIRUPHG�DFFRUGLQJ�WR�WKH�
FRQFHSWLRQ�RI�%��0LNKDLORY��������>��@�DQG�ZDV�EDVHG�RQ�
JHQHUDO�SULQFLSOHV��EXW�KDV�D�QXPEHU�RI�VSHFL¿F�IHDWXUHV�
DFFRUGLQJ�WR�WKH�SRSXODWLRQ�RI�SDWLHQWV�DQG�FRQGLWLRQV�RI�
DQWLWXPRU�VSHFLDOL]HG�KRVSLWDO�±�GLIIHUHQWLDWHG�FRPELQDWLRQ�
SDWKRJHQLF��V\PSWRPDWLF�DQG�SUHYHQWDWLYH�SV\FKRWKHUDSHX�
WLF�LQWHUYHQWLRQV�GXULQJ�ERWK�LQGLYLGXDO�DQG�JURXS��©ZDUGª��
IRUPV�RI�ZRUN�ZLWK�FDQFHU�SDWLHQWV�XVLQJ�WKH�PHWKRGV�RI�
UDWLRQDO��FRJQLWLYH�EHKDYLRUDO�WKHUDS\��SRVLWLYH�VKRUW�WHUP�
SV\FKRWKHUDS\�DQG�SV\FKRORJLFDO�PHWKRGV�RI�VHOI�UHJXODWLRQ�
�GHOLEHUDWH�VHOI�K\SQRVLV��SRVLWLYH�FUHDWLYH�YLVXDOL]DWLRQ�
VXSSRUW�RI�DXGLR�PRGDOLW\�RI�SHUFHSWLRQ�VSHFLDOO\�VHOHFWHG�
PXVLFDO�FRPSRVLWLRQV�DQG�VRXQGV�RI�QDWXUH�LQ�D�VWDWH�RI�
SURJUHVVLYH�PXVFOH�UHOD[DWLRQ�E\�-DFREVRQ���DQG�DFWLYH�LQ�
YROYHPHQW�RI�IDPLO\�PHPEHUV�RI�SDWLHQWV�LQ�WKH�WUHDWPHQW�
SURFHVV��LQ�WKH�IUDPHZRUN�RI�IDPLO\�WKHUDS\���7KXV��WKH�PDLQ�
WDVN�RI�LQWHJUDWLYH�SV\FKRWKHUDS\�LQ�FRPSOH[�RI�PRGHUQ�
UHKDELOLWDWLRQ�SURJUDP�IRU�ZRPHQ�ZKR�VXIIHU�IURP�PDOLJ�
QDQW�WXPRUV�RI�WKH�UHSURGXFWLYH�V\VWHP��ZDV�WR�FUHDWH�WKH�
PRVW�DGDSWLYH��ZLWKLQ�WKH�LQGLYLGXDO�UHVRXUFHV��ZD\V�WR�
UHVSRQG�DJDLQVW�WKH�GLVHDVH��ZKLFK�LV�DFFRPSDQLHG�E\�D�
GHQLDO�RI�WKH�UHDOLW\�RI�WKH�GLVHDVH��UHIXVDO�RI�WUHDWPHQW�DQG�
RWKHU�YLRODWLRQV�FRPSODLHV��7R�DFKLHYH�WKLV�JRDO��ZH�UHOLHG�
RQ�WKH�IROORZLQJ�WDUJHW�RI�SV\FKRWKHUDSHXWLF�HIIHFWV��UHGXF�
WLRQ�RI�WKH�LQWHQVLW\�RI�DQ[LHW\�DQG�GHSUHVVLYH�IHHOLQJV��
KDUPRQL]LQJ�WKH�SHUFHSWLRQ�RI�LOOQHVV��LV�DLPHG�WR�UHGXFH�
IHHOLQJV�RI�SRZHUOHVVQHVV�DQG�WKH�IRUPDWLRQ�RI�D�OHVV�FDWD�
VWURSKLF�LOOQHVV�LPDJH�FUHDWLRQ�LQ�FDQFHU�SDWLHQWV�ZLWK�D�
SRVLWLYH�DWWLWXGH�RQ�WKH�SDVVDJH�RI�DQWL�WXPRUDO�WUHDWPHQW�
DQG�DFWLYH�FRPEDW�ZLWK�WKH�GLVHDVH��RYHUFRPLQJ�LQ�SDWLHQWV�
WKH�V\QGURPH�RI�ODFN�LQ�PHDQLQJ�RI�OLIH�DQG�DGDSWDWLRQ�RI�
SDWLHQWV�WKHPVHOYHV�DQG�WKHLU�ORYHG�RQHV�WR�WKH�QHZ�FRQGL�
WLRQV�RI�OLIH��UHVROYLQJ�FRQÀLFW�LQVLGH�IDPLO\�GLUHFWO\�RU�LQ�
GLUHFWO\�DVVRFLDWHG�ZLWK�WKH�GLVHDVH��&RPSOH[�RI�SV\FKR�FRU�
UHFWLRQDO�PHDVXUHV�ZKLFK�ZH�KDYH�GHYHORSHG�DJDLQVW�VSHFL¿F�
DQWLWXPRU�WUHDWPHQW�ZDV�DSSOLHG�RQ����FDQFHU�SDWLHQWV�ZLWK�
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QRQ�SV\FKRWLF�PHQWDO�GLVRUGHUV��WKHUDSHXWLF�JURXS���3DWLHQWV�
IURP�FRPSDULVRQ�JURXS��,�FRPSDULVRQ�JURXS�±����FDQFHU�
SDWLHQWV�ZLWK�QRQ�SV\FKRWLF�PHQWDO�GLVRUGHUV�ZKR�UHIXVHG�
IURP�SV\FKRWKHUDS\��,,�FRPSDULVRQ�JURXS�±����ZRPHQ�ZLWK�
RXW�PHQWDO�GLVRUGHUV��ZDV�FRQGXFWHG�RQO\�IRU�WUHDWPHQW�RI�
WKH�XQGHUO\LQJ�PDOLJQDQF\��7KH�HIIHFWLYHQHVV�RI�WKH�SUR�
SRVHG�FRUUHFWLRQDO�V\VWHP�RI�HPRWLRQDO�VWDWH�RI�ZRPHQ�ZLWK�
FDQFHU�HYDOXDWHG�DW�WKH�HQG�RI�VWRSSLQJ�VWDJH�RI�WKHUDS\�±�
DIWHU���ZHHNV�RI�XVLQJ�VHOI�DVVHVVPHQW�E\�SDWLHQWV�RI�WKHLU�
HPRWLRQDO�VWDWH�FRPELQHG�ZLWK�DQ�XQVWUXFWXUHG�FOLQLFDO�LQ�
WHUYLHZV�DQG�REMHFWLYH��VWDQGDUGL]HG��DVVHVVPHQW�RI�WKH�
VHYHULW\�RI�DQ[LHW\�DQG�GHSUHVVLRQ�EHIRUH�DQG�DIWHU�FRUUHF�
WLRQ��������������RI�ZRPHQ�IURP�WKHUDSHXWLF�JURXS�QRWHG�
YDU\LQJ�GHJUHHV�RI�SRVLWLYH�G\QDPLFV�LQ�WKH�UHGXFWLRQ�RI�
HPRWLRQDO� GLVRUGHUV� �VLJQL¿FDQW� LPSURYHPHQW� QRWHG�
������������RI�SDWLHQWV��DQG�������������RI�FDQFHU�SDWLHQWV�
IURP�WKLV�JURXS�DQ[LRXV�GHSUHVVLYH�V\PSWRPV�FRQWLQXHG�WR�
DEVWDLQ��,Q�,�FRPSDUHG�JURXS�VXEMHFWLYH�LPSURYHPHQW�LQ�
HPRWLRQDO�VWDWH�UHYHDOHG�RQO\�LQ�������������RI�SDWLHQWV��
DQG�LQ�WKH�PDMRULW\�RI�ZRPHQ�LQ�WKLV�JURXS���������������
FKDQJHV�LQ�WKH�HPRWLRQDO�VWDWH�ZHUH�UHSRUWHG��DQG������������
RI�SDWLHQWV�DGPLWWHG�UHLQIRUFH�RI�WKH�DQ[LHW\�GHSUHVVLYH�
GLVRUGHUV��,Q�,,�FRPSDULVRQ�JURXS��ZKLFK�LQFOXGHG�SDWLHQWV��
VXIIHULQJ�IURP�PDOLJQDQW�WXPRUV��ZKRVH�HPRWLRQDO�GLVWXU�
EDQFHV�KDYH�QRW�UHDFKHG�WKH�OHYHO�RI�V\PSWRPDWLF�PHQWDO�
GLVRUGHUV��HPRWLRQDO�VWDWH�VWDELOL]DWLRQ�DJDLQVW�RUJDQL]HG�
VSHFLDOO\�PDUNHG�DQWLFDQFHU�WKHUDS\�������������RI�ZRPHQ��
%HVLGHV�WKH�VXEMHFWLYH�DVVHVVPHQW�E\�SDWLHQWV�RI�WKHLU�HPR�
WLRQDO�VWDWH�WKH�HI¿FDF\�RI�RXU�PHGLFDO�FRPSOH[�ZDV�DVVHVVHG�
LQ�WKH�G\QDPLFV�XVLQJ�GHSUHVVLRQ�VFDOHV�RI�0RQWJRPHU\�$V�
EHUJ��0$'56��DQG�WKH�+DPLOWRQ�$Q[LHW\��+$0�$���,Q�WKH�
WKHUDSHXWLF�JURXS�ZH�REVHUYHG�ZH�KDYH�IRXQG�D�VLJQL¿FDQW�
GHFUHDVH�LQ�WKH�VHYHULW\�RI�V\PSWRPV�RI�DQ[LHW\�DQG�GHSUHV�
VLRQ��WKLV�LV�UHÀHFWHG�LQ�WKH�UHGXFWLRQ�RI�WKH�DYHUDJH�VFRUH�
DV�GHSUHVVLYH�VHYHUHW\�RQ�D�VFDOH�0$'56�DW�������������
RI�WKH�LQLWLDO�OHYHO�±�WR������������SRLQWV��DQG�DQ[LRXV�V\PS�
WRPV��RQ�D�VFDOH�+$0�$�DW�������������RI�WKH�LQLWLDO�OHYHO�
±�XS�WR����������SRLQWV���5HGXFWLRQ�RI�WKH�RULJLQDO�WRWDO�VFRUH�
RYHU�����RQ�D�VFDOH�RI�GHSUHVVLRQ�0RQWJRPHU\�$VEHUJ�
�0$'56��ZDV�REVHUYHG�LQ�������������RI�SDWLHQWV�VXIIHULQJ�
IURP�PDOLJQDQW�WXPRUV��DQG�WKH�VFDOH�+DPLOWRQ�$Q[LHW\�
�+$0�$��±�LQ�������������SDWLHQWV��,Q�������������RI�SD�
WLHQWV�ZHUH�IRXQG�LPSURYHPHQW�RI�VXEMHFWLYH�HPRWLRQDO�VWDWH�
RQ�D�EDFNJURXQG�RI�LQFRPSOHWH�UHGXFWLRQ�RI�DQ[LHW\�DQG�
GHSUHVVLYH�GLVRUGHUV��GHSUHVVLYH�DQG�DQ[LRXV�V\PSWRPV�E\�
WKH�VFDOHV�0$'56�DQG�+$0�$�FRUUHVSRQGHG�WR�PLOG�VH�
YHULW\�RI�HPRWLRQDO�GLVRUGHUV���ZKLFK��REYLRXVO\��GXH�WR�ERWK�
WKH�HIIHFW�RI�IUXVWUDWLQJ�WKH�VWURQJ�VWUHVV�IDFWRU��WKH�SUHVHQFH�
RI�VHYHUH�SK\VLFDO�LOOQHVV�±�FDQFHU���DQG�ZLWK�WKH�UHODWHG�
VSHFLDO�GLDJQRVWLF�DQG�WUHDWPHQW��$FFRUGLQJ�WR�WKDW�FRPSOHWH�
UHGXFWLRQ�RI�DQ[LHW\�DQG�GHSUHVVLYH�V\PSWRPV�LQ�VXFK�FLU�
FXPVWDQFHV�LV�LPSRVVLEOH��EXW�WKH�UHDO�SXUSRVH�RI�FRQGXFWHG�
SV\FKR�FRUUHFWLRQDO�PHDVXUHV�LV�WR�DFKLHYH�PD[LPXP�DQG�
VXVWDLQDEOH�UHGXFWLRQ�RI�SV\FKRSDWKRORJ\��,Q�������������
SDWLHQWV�VXIIHULQJ�IURP�PDOLJQDQW�WXPRUV�FRUUHFWLRQ�RI�DQ[�
LHW\�GHSUHVVLYH�GLVRUGHUV�ZDV�LQHIIHFWLYH��ZKLFK�ZDV�GXH�
SULPDULO\�WR�WKHLU�GLI¿FXOW�SK\VLFDO�FRQGLWLRQ�FDXVHG�E\�WKH�
SUHYDOHQFH�RI�WXPRU�±�PXOWLSOH�PHWDVWDWLF�OHVLRQV�LQ�ERQHV��

OLYHU�DQG�OXQJV��&OLQLFDO�HIIHFW�LV�FKDUDFWHUL]HG�E\�VXEMHFWLYH�
LPSURYHPHQW�LQ�PRRG��GHFUHDVHG�WKH�DPSOLWXGH�RI�DIIHFWLYH�
GLVRUGHUV��UHGXFWLRQ�RI�VLJQV�DQG�V\PSWRPV�RI�HPRWLRQDO�
ODELOLW\�V\QGURPH��LUULWDEOH�ZHDNQHVV��LPSURYHG�VOHHS��LQ�
FUHDVHG�OHYHOV�RI�SHUIRUPDQFH�LQ�GDLO\�DFWLYLWLHV��GHFUHDVHG�
H[SUHVVLRQ�RI�DQ[LHW\�DQG�UHVWOHVVQHVV��UHVWUXFWXULQJ�SHUFHS�
WLRQ�RI�FDQFHU�ZLWK�D�UHGXFWLRQ�RI�GLVDGDSWLYH�SDWWHUQV�UHODWHG�
WR�WKH�GLVHDVH�DQG�WKH�IRUPDWLRQ�RI�QHZ�DGDSWLYH�VROXWLRQV�
WR�WKH�VLWXDWLRQ�OLNH�PDOLJQDQW�WXPRUV��WKDW�DFFRPSDQLHG�E\�
DZDUHQHVV�DQG�DFFHSWDQFH�RI�WKLV�IDFW��,Q�DGGLWLRQ��XQGHU�WKH�
LQÀXHQFH�RI�WKH�WKHUDSHXWLF�FRPSOH[��ZKLFK�ZH�KDYH�GHYHO�
RSHG��WKH�SDWLHQWV�QRWLFHG�LPSURYHG�VXEMHFWLYH�SHUFHSWLRQ�
RI�TXDOLW\�RI�OLIH��,QFUHDVHG�VDWLVIDFWLRQ�ZLWK�TXDOLW\�RI�OLIH��
ERWK�SK\VLFDO�DQG�SV\FKRORJLFDO�FRPSRQHQWV�RI�KHDOWK�RI�
FDQFHU�SDWLHQWV��VXIIHULQJ�IURP�QRQSV\FKRWLF�PHQWDO�GLVRU�
GHUV�ZKR�SDUWLFLSDWHG�LQ�LQWHJUDWLYH�SV\FKR�FRUUHFWLRQDO�
FRPSOH[��LQ�RXU�RSLQLRQ��LV�FRQQHFWHG�RQ�WKH�RQH�KDQG�ZLWK�
WKH�UHGXFWLRQ�RI�WKH�V\PSWRPV�RI�FDQFHU��FRQQHFWHG�ZLWK�WKH�
LPSOHPHQWDWLRQ�RI�UDGLFDO�VXUJHU\��LPSURYLQJ�WKH�JHQHUDO�
SK\VLFDO�FRQGLWLRQ��DQG�WKH�RWKHU�±�ZLWK�WKH�QRUPDOL]DWLRQ�
RI�HPRWLRQDO�VWDWH��DQG�DV�D�UHVXOW��FKDQJLQJ�DWWLWXGH�WR�KLV�
RZQ�©,ª�DQG�UHDOLW\��,Q�WKLV�FDVH��WKH�PDLQ�WDVN�RI�LQWHJUDWLYH�
SV\FKRWKHUDS\�LQ�FRPSOH[�RI�PRGHUQ�UHKDELOLWDWLRQ�SURJUDP�
IRU�ZRPHQ�ZKR�VXIIHU�IURP�PDOLJQDQW�WXPRUV�RI�WKH�UHSUR�
GXFWLYH�V\VWHP��ZDV�WR�FUHDWH�WKH�PRVW�DGDSWLYH��ZLWKLQ�WKH�
LQGLYLGXDO�UHVRXUFHV��ZD\V�WR�UHVSRQG�DJDLQVW�WKH�GLVHDVH��
ZKLFK�LV�DFFRPSDQLHG�E\�D�GHQLDO�RI�WKH�UHDOLW\�RI�WKH�GLV�
HDVH��UHIXVDO�RI�WUHDWPHQW�DQG�RWKHU�YLRODWLRQV�FRPSOLHQV��
7R�DFKLHYH�WKLV�JRDO��ZH�UHOLHG�RQ�WKH�IROORZLQJ�WDUJHW�RI�
SV\FKRWKHUDSHXWLF�HIIHFWV��UHGXFWLRQ�RI�WKH�LQWHQVLW\�RI�DQ[�
LHW\�DQG�GHSUHVVLYH�IHHOLQJV��KDUPRQL]LQJ�WKH�SHUFHSWLRQ�RI�
LOOQHVV��LV�DLPHG�WR�UHGXFH�IHHOLQJV�RI�SRZHUOHVVQHVV�DQG�WKH�
IRUPDWLRQ�RI�D�OHVV�FDWDVWURSKLF�LOOQHVV�LPDJH�FUHDWLRQ�LQ�
FDQFHU�SDWLHQWV�ZLWK�D�SRVLWLYH�DWWLWXGH�RQ�WKH�SDVVDJH�RI�
DQWL�WXPRUDO�WUHDWPHQW�DQG�DFWLYH�FRPEDW�ZLWK�WKH�GLVHDVH��
RYHUFRPLQJ�LQ�SDWLHQWV�WKH�V\QGURPH�RI�ODFN�LQ�PHDQLQJ�RI�
OLIH�DQG�DGDSWDWLRQ�RI�SDWLHQWV�WKHPVHOYHV�DQG�WKHLU�ORYHG�
RQHV�WR�WKH�QHZ�FRQGLWLRQV�RI�OLIH��UHVROYLQJ�FRQÀLFW�LQVLGH�
IDPLO\�GLUHFWO\�RU�LQGLUHFWO\�DVVRFLDWHG�ZLWK�WKH�GLVHDVH�

,Q�DGGLWLRQ��LW�LV�DSSURSULDWH�WR�VKDUH�SV\FKRSKDUPDFR�
ORJLFDO�DQG�SV\FKRWKHUDSHXWLF�LQWHUYHQWLRQV�LQ�WKH�WUHDWPHQW�
RI�QRQ�SV\FKRWLF�PHQWDO�GLVRUGHUV�LQ�SDWLHQWV�VXIIHULQJ�IURP�
FDQFHU�RI�WKH�UHSURGXFWLYH�V\VWHP��LQ�D�VSHFLDOL]HG�RQFR�
ORJLFDO�FHQWHUV��6XFK�DQ�DSSURDFK��DV�D�GHVWLJPDWLVDWLRQDO�
IRUP�RI�SV\FKLDWULF�KHOS��KDV�FRQWULEXWHG�QRW�RQO\�WR�WKH�
HOLPLQDWLRQ�RI�HPRWLRQDO�GLVWUHVV��EXW�DOVR�WKHUDSHXWLFDOO\�
EHQH¿FLDO�LQÀXHQFHG�RQ�WKH�G\QDPLFV�RI�WKH�SULPDU\�FDQFHU�

/LWHUDWXUH�
��� &DQFHU�LQ�8NUDLQH�����������\HDUV�����%XOOHWLQ�RI�WKH�1DWLRQDO�&DQFHU�

5HJLVWU\��±�������±�ʋ�����±�����S��±�0RGH�RI�DFFHVV��KWWS���ZZZ�XFU�
JV�FRP�XD�GRYLGE��LQGH[�KWP

��� .DUVHODG]H�$,�4XHVWLRQV�ɷS\GHP\RORK\\�DQG�GLDJQRVLV�RI�FDQFHU�
\D\FKQ\NRY���$,�.DUVHODG]H�����3UDFWLFDO��RQNRO��±�������±�ʋ����±�6��
������

��� .RPNRYD�(3�1HXUR�SV\FKR�GLVRUGHUV�LQ�2QFRORJLFDO�SDWLHQWV��PHGLFDO�
DQG�UHKDELOLWDWLRQDO�DVSHFWV����(3�.RPNRYD��$��0DKDU\OO��1��3��.RNR�
U\QD��$��6HUJHHY����6LEHULDQ�RQNRO��=K��±�������±�ʋ���������±�3�������

��� 3HWURY�'6�3V\KRSDWRORJLFDO�FRQGLWLRQ�DQG�KLV�G\QDPLFV�DV�D�UHVXOW�RI�
VXUJHU\�DQG�SV\FKRWKHUDS\�LQ�SDWLHQWV�ZLWK�FDQFHU�XWHULQH�SDWKRORJ\�
��'6�3HWURY��%��<X�9RORGLQ��(3�.XOLNRY����'LDJQRVLV�DQG�WUHDWPHQW�RI�
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PDMRU�GLVHDVHV�RQFRORJLFDO�ORFDWLRQ��7XH��VFLHQWL¿F��0D\����(G��SURI��
(3�.XOLNRYD��±�5\D]DQ��8]RURFKH��������±�3���������

��� 6XNHJDZD�$��3RVW�WUDXPDWLF�VWUHVV�GLVRUGHU�LQ�SDWLHQWV�ZLWK�J\QHFRORJ�
LF�FDQFHUV���$��6XNHJDZD��(��0L\DJL��5��6X]XNL����-��2EVWHW��*\QHFRO��
5HV��±�������±�9RO������1����±�3����������

��� 6PXOHYLFK�$%�3V\FKRORJLFDO�GLVRUGHUV�LQ�RQFRORJ\��WKH�UHVXOWV�RI�
PXOWLFHQWUDO�SURJUDP�©V\QWKHVLVª����$%�6PXOHYLFK��$��$QGU\XVKFKHQNR��
'$�%HVNRY�����3V\FRORJDLFDO�WRWDO�GLVRUGHUV�LQ�PHGLFLQH��±�������±�
ʋ����±�3������

��� $QGU\NRYVNL�0��$IIHFWLYH��FRJQLWLYH�DQG�EHKDYLRUDO�UHVSRQVH�WR�DQ�
DEQRUPDO�RYDULDQ�FDQFHU�VFUHHQLQJ�WHVW�UHVXOW��D�ORQJLWXGLQDO�FDVH�
FRQWURO�VWXG\���0��$QGU\NRYVNL��(��-�3DYOLN��� ��$EVWUDFWV�RI�WKH��WK�
ZRUOG�FRQJUHVV�RI�SV\FKR�RQFRORJ\��±�������±�9RO�������±�3�����

��� (OO�.��&DQFHU�WUHDWPHQW�DGKHUHQFH�DPRQJ�ORZ�LQFRPH�ZRPHQ�ZLWK�
EUHDVW�RU�J\QHFRORJLF�FDQFHU��D�UDQGRPL]HG�FRQWUROOHG�WULDO�RI�SDWLHQW�
QDYLJDWLRQ���.��(OO��%��9RXUOHNLV��%��;LH��)��5��1HGMDW�+DLHP�HW�DO������
&DQFHU��±�������±�9RO������������±�3������������

��� .�FKOHU�7K��,PSDFW�RI�SV\FKRWKHUDSHXWLF�VXSSRUW�IRU�SDWLHQWV�ZLWK�
JDVWURLQWHVWLQDO�FDQFHU�XQGHUJRLQJ�VXUJHU\�����\HDU�VXUYLYDO�UHVXOWV�
RI�D�UDQGRPL]HG�WULDO���7K��.�FKOHU�>HW��DO�@�����-RXUQDO�RI�FOLQLFDO�RQ�
FRORJ\��RI¿FLDO�MRXUQDO�RI�WKH�$PHULFDQ�6RFLHW\�RI�&OLQLFDO�2QFRORJ\��
±�������±�9RO������±�3������������

���� .KDUFKHQNR�(1�&RPSOH[�WKHUDS\�SV\FKRSDWKRORJLFDO�GLVRUGHUV�LQ�
RQFRORJLFDO�SDWLHQWV�LQ�UDWHV�ZLWK�WKH�GLIIHUHQW�W\SHV�RI�VXUJLFDO�LQ�
WHUYHQWLRQ���(1�.KDUFKHQNR��$��&KDEDQ��6*�%XKD\WVRY�����+LVWRU\�RI�
3V\FKLDWU\��±�������±�ʋ����±�6����������

���� 0RQWJRPHU\�6��$��$�QHZ�GHSUHVVLRQ�VFDOH�GHVLJQHG�WR�EH�VHQVLWLYH�WR�
FKDQJH���6��$��0RQWJRPHU\��0��$VEHUJ�����%U��-��3V\FKLDWU\��±�������±�
9RO������

���� +DPLOWRQ�0��7KH�DVVHVVPHQW�RI�DQ[LHW\�VWDWHV�E\�UDWLQJ���0��+DPLOWRQ�
����%U��-��0HG��3V\FKRO��±�������±�9RO������±�3��������

���� /\DNK�-(��*XU¶\DQRY�9*�.KRPHQNR�91��3DQFKHQNR�$$�)XQGDPHQWDOV�
RI�FRPSXWHU�E\RVWDW\VW\N\��$QDO\VLV�RI�LQIRUPDWLRQ�LQ�ELRORJ\��PHGLFLQH�
DQG�SKDUPDF\�VWDWLVWLF�SDFNDJH�0HG6WDW��±�'���3DSDN\WVD�(.��������
±�����V�

���� 3V\FKRWKHUDS\�LQ�0HGLFLQH��.O\Q\FKHVNRH�0$18$/����>%��9��0LNKDL�
ORY��$,�6HUG\XN��9$�)HGRVHHY@��±�.KDUNRY��������±�����S��(UPDNRY�1%�

���� 7UHDWPHQW�SDLQ�V\QGURPH�LQ�SUDFWLFH�RQNRORK\FKHVNR\���1%�(UPDNRY��
(���$��=KDYU\G�����5HFLSH��±�������±�9RO����������±�3��������

���� 0LOOHU�$��7KH�HIIHFWLYHQHVV�RI�DQWLGHSUHVVDQWV�LQ�WKH�WUHDWPHQW�RI�
FKURQLF�QRQ�FDQFHU�SDLQ�±�D�UHYLHZ���$��0LOOHU��-��5DEH�-DEORQVND�����
3V\FKLDWU�3RO��±�������±�9RO����������±�3��������
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