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DQGBΖQVXOLQB5HVLVWDQFHBΖQB1RQ�
'LDEHWLFB'\VOLSLGHPLFB3DWLHQWV�SGI
25Ζ*Ζ1$/Ζ7<�5(3257

35Ζ0$5<�6285&(6

1XUIDGLODK�1XUIDGLODK��<XOLD�<XVULQL�'MDELU��6LWL
$PLQDK��<XOLWD�&KULVPHQVL�3DWLPDQJ��$ULI
6DQWRVR��5LVIDK�<XOLDQW\���%ODFN�6HHG�2LO
3URWHFWV�$JDLQVW�/HYRȵR[DFLQ�+HSDWRWR[LFLW\�
$QDO\VHV�RI�WKH�%LRFKHPLFDO�DQG
+LVWRSDWKRORJLFDO�(΍HFWV���ΖUDQLDQ�-RXUQDO�RI
7R[LFRORJ\������
3XEOLFDWLRQ

3R�6KLXDQ�+VLHK���&KDSWHU����2EHVLW\�ΖQGXFHG
$GLSRVH�7LVVXH�ΖQȵDPPDWLRQ�DQG�ΖQVXOLQ
5HVLVWDQFH���ΖQWHFK2SHQ������
3XEOLFDWLRQ

$QLWVDK�)LTDUGLQD��<XOLD�<XVULQL�'MDELU��$ULI
6DQWRVR��6\DȴUD�1XUXO�6DOVDELO��ΖVPDLO�ΖVPDLO�
�7KH�1HSKURSURWHFWLYH�(΍HFW�RI�&ORYH�2LO
�2OHXP�&DU\RSK\OOL��$JDLQVW�/HYRȵR[DFLQ
7R[LFLW\�LQ�5DWV���ΖUDQLDQ�-RXUQDO�RI�7R[LFRORJ\�
����
3XEOLFDWLRQ
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-LQ[LQJ�/LX��&KHQJSLQJ�+X��<DQ�/LX��<RQJ�=KX�
+RQJ\D�+DQ��<XMLH�=KRX��<LQJ[LQ�=KDR�
�$VVRFLDWLRQ�%HWZHHQ�6XUURJDWH�ΖQGH[�RI
ΖQVXOLQ�5HVLVWDQFH�DQG�&RURQDU\�&ROODWHUDO
&LUFXODWLRQ�LQ�3DWLHQWV�ZLWK�&RURQDU\�&KURQLF
7RWDO�2FFOXVLRQ�/HVLRQV���5HVHDUFK�6TXDUH
3ODWIRUP�//&������
3XEOLFDWLRQ

HMHFKRFDUG�SURG�RXS�KLJKZLUH�RUJ
ΖQWHUQHW�6RXUFH

0DMLG�0HVKNLQL��)DULED�$ODHL�6KDKPLUL��&\ULO
0DPRWWH��-D\D�(DUQHVW���(WKQLF�9DULDWLRQ�LQ
/LSLG�3URȴOH�DQG�ΖWV�$VVRFLDWLRQV�ZLWK�%RG\
&RPSRVLWLRQ�DQG�'LHW��'L΍HUHQFHV�%HWZHHQ
ΖUDQLDQV��ΖQGLDQV�DQG�&DXFDVLDQV�/LYLQJ�LQ
$XVWUDOLD���-RXUQDO�RI�ΖPPLJUDQW�DQG�0LQRULW\
+HDOWK������
3XEOLFDWLRQ

SXEOLFDWLRQV�DVWRQ�DF�XN
ΖQWHUQHW�6RXUFH

'LFN�&��&KDQ��-LQJ�3DQJ��*HUDOG�)��:DWWV�
�3DWKRJHQHVLV�DQG�0DQDJHPHQW�RI�WKH
'LDEHWRJHQLF�(΍HFW�RI�6WDWLQV��D�5ROH�IRU
$GLSRQHFWLQ�DQG�&RHQ]\PH�4��"���&XUUHQW
$WKHURVFOHURVLV�5HSRUWV������
3XEOLFDWLRQ
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7RQJOXN�7HHUDVDUQWLSDQ��5RRQJUXHGHH
&KDLWHHUDNLM��3L\DSDQ�3UXHNVDSDQLFK�
'XDQJSRUQ�:HUDZDWJDQRQ���&KDQJHV�LQ
ΖQȵDPPDWRU\�&\WRNLQHV��$QWLR[LGDQWV�DQG
/LYHU�6WL΍QHVV�DIWHU�&KHODWLRQ�7KHUDS\�LQ
ΖQGLYLGXDOV�ZLWK�&KURQLF�/HDG�3RLVRQLQJ��
5HVHDUFK�6TXDUH�3ODWIRUP�//&������
3XEOLFDWLRQ

MRXUQDO��XDG�DF�LG
ΖQWHUQHW�6RXUFH

ZZZ�UHFHQWPHGLFDOȴQGLQJV�FRP
ΖQWHUQHW�6RXUFH

ZZZ�WKLHPH�FRQQHFW�GH
ΖQWHUQHW�6RXUFH

PDNKLOOSXEOLFDWLRQV�FR
ΖQWHUQHW�6RXUFH

ZZZ�LMSVRQOLQH�FRP
ΖQWHUQHW�6RXUFH

ZZZ�QRYFWUG�FRP
ΖQWHUQHW�6RXUFH

$OH[LRV�6��$QWRQRSRXORV��5HJHQW�/HH��0DULRV
0DUJDULWLV��&KDUDODPERV�$QWRQLDGHV�
�$GLSRQHFWLQ�DV�D�5HJXODWRU�RI�9DVFXODU�5HGR[
6WDWH��7KHUDSHXWLF�ΖPSOLFDWLRQV���5HFHQW
3DWHQWV�RQ�&DUGLRYDVFXODU�'UXJ�'LVFRYHU\�
����
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3XEOLFDWLRQ

6XEPLWWHG�WR�&XUWLQ�8QLYHUVLW\�RI�7HFKQRORJ\
6WXGHQW�3DSHU

EPFSV\FKLDWU\�ELRPHGFHQWUDO�FRP
ΖQWHUQHW�6RXUFH

FYL�DVP�RUJ
ΖQWHUQHW�6RXUFH

GPVMRXUQDO�ELRPHGFHQWUDO�FRP
ΖQWHUQHW�6RXUFH

ZZZ�FDPEULGJH�RUJ
ΖQWHUQHW�6RXUFH

%DLOX�*HQJ��;XHOL�'LQJ��;LDR\X�/L��+XD�/LX�
:HQMXQ�=KDR��+DLKRQJ�*RQJ��=LELQ�7LDQ��-LQJ
*XR���3HULSKHUDO�EORRG�7�O\PSKRF\WH�VXEVHWV
DUH�SRWHQWLDO�ELRPDUNHUV�RI�GLVHDVH�VHYHULW\
DQG�FOLQLFDO�RXWFRPHV�LQ�SDWLHQWV�ZLWK
XOFHUDWLYH�FROLWLV��D�UHWURVSHFWLYH�VWXG\���%0&
*DVWURHQWHURORJ\������
3XEOLFDWLRQ

DSS�WUGL]LQ�JRY�WU
ΖQWHUQHW�6RXUFH

GLDEHWHVMRXUQDOV�RUJ
ΖQWHUQHW�6RXUFH

MFLPFU�RUJ
ΖQWHUQHW�6RXUFH
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MRXUQDOV�SORV�RUJ
ΖQWHUQHW�6RXUFH

RXUDUFKLYH�RWDJR�DF�Q]
ΖQWHUQHW�6RXUFH

VLWHFRUH��SURG�KHDUW�RUJ
ΖQWHUQHW�6RXUFH

�%DULDWULF�(QGRFULQRORJ\���6SULQJHU�6FLHQFH
DQG�%XVLQHVV�0HGLD�//&������
3XEOLFDWLRQ

+DPLGHK�$��/RODW\��6KDUEDQRR�*KDKDUL�
$EGROKDNLP�7LUJDUL��-DEEDU�+H\GDUL�)DUG���7KH
(΍HFW�RI�/LIH�6NLOOV�7UDLQLQJ�RQ�(PRWLRQDO
ΖQWHOOLJHQFH�RI�WKH�0HGLFDO�6FLHQFHV�6WXGHQWV
LQ�ΖUDQ���ΖQGLDQ�-RXUQDO�RI�3V\FKRORJLFDO
0HGLFLQH������
3XEOLFDWLRQ

DQQDOVRIJOREDOKHDOWK�RUJ
ΖQWHUQHW�6RXUFH

H�FPK�RUJ
ΖQWHUQHW�6RXUFH

HGRF�XQLEDV�FK
ΖQWHUQHW�6RXUFH

HSULQWV�PXPV�DF�LU
ΖQWHUQHW�6RXUFH

QHSKURSDWKRO�FRP
ΖQWHUQHW�6RXUFH
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SXUH�RDL�EKDP�DF�XN
ΖQWHUQHW�6RXUFH

ZZZ�HMPFP�FRP
ΖQWHUQHW�6RXUFH

ZZZ�VLGLWDOLD�LW
ΖQWHUQHW�6RXUFH

&/�+DUULVRQ���8QGHUVWDQGLQJ�KHDOWK
EHKDYLRXUV�LQ�D�FRKRUW�RI�SUHJQDQW�ZRPHQ�DW
ULVN�RI�JHVWDWLRQDO�GLDEHWHV�PHOOLWXV��DQ
REVHUYDWLRQDO�VWXG\���+HDOWK�EHKDYLRXUV�LQ
KLJK�*'0�ULVN�SUHJQDQFLHV���%-2*�$Q
ΖQWHUQDWLRQDO�-RXUQDO�RI�2EVWHWULFV�	
*\QDHFRORJ\���������
3XEOLFDWLRQ

'HYDUDM��6����6LPYDVWDWLQ�����PJ�GD\��
$GLSRQHFWLQ�/HYHOV��DQG�ΖQVXOLQ�6HQVLWLYLW\�LQ
6XEMHFWV�:LWK�WKH�0HWDEROLF�6\QGURPH���7KH
$PHULFDQ�-RXUQDO�RI�&DUGLRORJ\����������
3XEOLFDWLRQ

(��0RXW]RXUL���&RPSDULVRQ�RI�WKH�H΍HFWV�RI
VLPYDVWDWLQ�YV��URVXYDVWDWLQ�YV�
VLPYDVWDWLQ�H]HWLPLEH�RQ�SDUDPHWHUV�RI
LQVXOLQ�UHVLVWDQFH���/LSLG�ORZHULQJ�WUHDWPHQW
DQG�JOXFRVH���ΖQWHUQDWLRQDO�-RXUQDO�RI�&OLQLFDO
3UDFWLFH���������
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3XEOLFDWLRQ

0LFKDHO�6��.RVWDSDQRV��*HRUJH�/��/LDPLV�
+DUDODPSRV�-��0LOLRQLV��0RVHV�6��(OLVDI���'R
6WDWLQV�%HQHȴFLDOO\�RU�$GYHUVHO\�$΍HFW
*OXFRVH�+RPHRVWDVLV"���&XUUHQW�9DVFXODU
3KDUPDFRORJ\������
3XEOLFDWLRQ

1XUOLQGDK�+DPUXQ��0XKDPPDG�5XVOLQ��(UQL
0DUOLQD��6UL�2NWDZDWL��7DNDVKL�6DLWR��$QGL�6LWL
+DMUDK�<XVXI��.HQJ�/LDQJ�2X���9LWDPLQ�'
5HFHSWRU�*HQH�3RO\PRUSKLVP�DV�D�5LVN�)DFWRU
IRU�&KURQLF�3HULRGRQWLWLV���5HVHDUFK�6TXDUH
3ODWIRUP�//&������
3XEOLFDWLRQ

H΍HFWLYHKHDOWKFDUH�DKUT�JRY
ΖQWHUQHW�6RXUFH

LQGLDQKHDUWMRXUQDO�FRP
ΖQWHUQHW�6RXUFH

MVFKRODUVKLS�OLEUDU\�MKX�HGX
ΖQWHUQHW�6RXUFH

QUFUP�JRY�XD
ΖQWHUQHW�6RXUFH

SGIV�VHPDQWLFVFKRODU�RUJ
ΖQWHUQHW�6RXUFH

UHSRVLWRULHV�OLE�XWH[DV�HGX
ΖQWHUQHW�6RXUFH



�� ���

�� ���

�� ���

�� ���

�� ���

�� ���

�� ���

�� ���

UHV�PGSL�FRP
ΖQWHUQHW�6RXUFH

ZZZ�DFWDSKDUPVFL�FRP
ΖQWHUQHW�6RXUFH

ZZZ�PHUF\FDUHD]�RUJ
ΖQWHUQHW�6RXUFH

�2UDO�3UHVHQWDWLRQV���2EHVLW\�5HYLHZV��������
3XEOLFDWLRQ

$GDPV��6WHSKHQ�3��0LFKDHO�7VDQJ��-DPHV�0
:ULJKW��DQG�6WHSKHQ�3�$GDPV���/LSLG�ORZHULQJ
HɝFDF\�RI�DWRUYDVWDWLQ���&RFKUDQH�'DWDEDVH
RI�6\VWHPDWLF�5HYLHZV�5HYLHZV�������
3XEOLFDWLRQ

%HOOR�&KDYROOD�2PDU�<D[PHKHQ���'HVDUUROOR
GH�XQ�PRGHOR�SUHGLFWLYR�SDUD�OD�LQFLGHQFLD�GH
GHPHQFLD�HQ�DGXOWRV�PD\RUHV�FRQ�GLDEHWHV
PHOOLWXV�WLSR�����7(6Ζ81$0������
3XEOLFDWLRQ

-�3�%HLOE\���&LUFXODWLQJ�DGLSRQHFWLQ�OHYHOV
DVVRFLDWH�ZLWK�LQȵDPPDWRU\�PDUNHUV��LQVXOLQ
UHVLVWDQFH�DQG�PHWDEROLF�V\QGURPH
LQGHSHQGHQW�RI�REHVLW\���ΖQWHUQDWLRQDO�-RXUQDO
RI�2EHVLW\���������
3XEOLFDWLRQ

0LQFKDR�/L��1DQ�/L��+DLGL�:X��4LQJOLQ�/RX�
-LDQJ\L�<X��/LXEDR�*X��/LML�+XDQJ���6HUXP�XULF
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DFLG�SUHGLFWV�SURJUHVVLRQ�RI�LVOHW�EHWD�FHOO
IXQFWLRQ�GHFOLQH�LQ�IHPDOH�SDWLHQWV�ZLWK�W\SH��
GLDEHWHV�PHOOLWXV���5HVHDUFK�6TXDUH�3ODWIRUP
//&������
3XEOLFDWLRQ

OLDQJ��<DRMLH��$LKXD�7DQ��'DQ\DQ�/LDQJ��;LDRER
<DQJ��0LQJ�/LDR��<RQJ�*DR��<RQJKXD�-LDQJ�
=LWLQJ�<DR��;LQJJX�/LQ��=KHQJ�/X��&KXQOHL�:X�
6KLMXQ�=KDQJ��<DQOLQ�+X��;XH�4LQ��=HQJQDQ
0R��DQG�+DL\LQJ�=KDQJ���/RZ�RVWHRFDOFLQ�OHYHO
LV�D�ULVN�IDFWRU�IRU�LPSDLUHG�JOXFRVH
PHWDEROLVP�LQ�&KLQHVH�PDOH�SRSXODWLRQ��
-RXUQDO�RI�'LDEHWHV�ΖQYHVWLJDWLRQ�������
3XEOLFDWLRQ

�$EWUDFWV�IURP�WKH���WK�$QQXDO�0HHWLQJ�RI
WKH�6RFLHW\�RI�*HQHUDO�ΖQWHUQDO�0HGLFLQH��
-RXUQDO�RI�*HQHUDO�ΖQWHUQDO�0HGLFLQH������
3XEOLFDWLRQ

�(QGRFULQH�'LVRUGHUV�LQ�.LGQH\�'LVHDVH��
6SULQJHU�1DWXUH������
3XEOLFDWLRQ

%DUEDUD�&\EXOVND��/RQJLQD�.ĄRVLHZLF]�
/DWRV]HN���+RZ�GR�ZH�NQRZ�WKDW�VWDWLQV�DUH
GLDEHWRJHQLF�DQG�ZK\"�ΖV�LW�DQ�LPSRUWDQW
LVVXH�LQ�WKH�FOLQLFDO�SUDFWLFH"���.DUGLRORJLD
3ROVND������
3XEOLFDWLRQ
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([FOXGH�TXRWHV 2Q

([FOXGH�ELEOLRJUDSK\ 2Q

([FOXGH�PDWFKHV ����ZRUGV

&KXQJ�=H�:X��&KXQJ�<X�/LQ��)DQJ�<X�&KHQ�
&KXQ�+HQJ�.XR��-LQ�6KXHQ�&KHQ��3LHWUR
3LWURQH��/L�<LQJ�+XDQJ���7KH�&RPSDULVRQ�RI
$FFXUDF\�EHWZHHQ�7UDGLWLRQDO�/RJLVWLF
5HJUHVVLRQ�DQG�*UDGLHQW�%RRVWLQJ�&ODVVLȴHU
0RGHO�RI�$UWLȴFLDO�ΖQWHOOLJHQFH�LQ�3UHGLFWLQJ
'LDEHWHV�.LGQH\�'LVHDVH�LQ�&KLQHVH�Ȃ�$���\HDU
/RQJLWXGLQDO�6WXG\���5HVHDUFK�6TXDUH
3ODWIRUP�//&������
3XEOLFDWLRQ

.DWHU��$�/�G�$����ΖPSURYHG�HQGRWKHOLDO�IXQFWLRQ
ZLWK�VLPYDVWDWLQ�EXW�XQFKDQJHG�LQVXOLQ
VHQVLWLYLW\�ZLWK�VLPYDVWDWLQ�RU�H]HWLPLEH��
0HWDEROLVP��������
3XEOLFDWLRQ

0LQJ�/LQJ�&KDQJ��&KLD�-XQJ�.XR��/L�+HQJ�3DR�
&KHQ�0LQJ�+VX��&KHQJ�7DQJ�&KLX���7KH
HYROYLQJ�UHODWLRQVKLS�EHWZHHQ�DGLSRQHFWLQ
DQG�LQVXOLQ�VHQVLWLYLW\�LQ�KHSDWLWLV�&�SDWLHQWV
GXULQJ�YLUDO�FOHDUDQFH���9LUXOHQFH������
3XEOLFDWLRQ


