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)RFXV�DQG�6FRSH
7KH� $IULFDQ� -RXUQDO� RI � 7URSLFDO�0HGLFLQH� DQG�
%LRPHGLFDO� 5HVHDUFK� LV� D� PXOWLGLVFLSOLQDU\� DQG�
LQWHUQDWLRQDO�MRXUQDO�SXEOLVKHG�E\�WKH�&ROOHJH�RI �
+HDOWK�6FLHQFHV��'HOWD�6WDWH�8QLYHUVLW\�RI �$EUDND��
1LJHULD��,W�SURYLGHV�D�IRUXP�IRU�$XWKRUV�ZRUNLQJ�
LQ�$IULFD� WR� VKDUH� WKHLU� UHVHDUFK� ILQGLQJV�RQ� DOO�
DVSHFWV� RI � 7URSLFDO� 0HGLFLQH� DQG� %LRPHGLFDO�
6FLHQFHV�DQG� WR�GLVVHPLQDWH� LQQRYDWLYH�� UHOHYDQW�
DQG�XVHIXO�LQIRUPDWLRQ�RQ�WURSLFDO�PHGLFLQH�DQG�
ELRPHGLFDO� VFLHQFHV� WKURXJKRXW� WKH� FRQWLQHQW��
7KH�MRXUQDO� � �ZLOO� � �SXEOLVK� � �RULJLQDO� � �UHVHDUFK� � �
DUWLFOHV�� UHYLHZV�� HGLWRULDOV�� FRPPHQWDULHV�� VKRUW�
UHSRUWV�� FDVH� UHSRUWV� DQG� OHWWHUV� WR� WKH� HGLWRU�� �
$UWLFOHV�DUH�ZHOFRPH�LQ�DOO�EUDQFKHV�RI �PHGLFLQH�
DQG�GHQWLVWU\�LQFOXGLQJ�EDVLF�VFLHQFHV��$QDWRP\��
%LRFKHPLVWU\�� 3K\VLRORJ\�� 3KDUPDFRORJ\��
3V\FKRORJ\��1XUVLQJ�HWF��DQG�FOLQLFDO� � � �VFLHQFHV�
�,QWHUQDO� 0HGLFLQH�� 6XUJHU\�� 2EVWHWULFV� DQG�
*\QDHFRORJ\�� 'HQWDO� VXUJHU\�� &KLOG� +HDOWK��
/DERUDWRU\� 6FLHQFHV�� 5DGLRORJ\�� &RPPXQLW\�
0HGLFLQH�� HWF��� $UWLFOHV� DUH� DOVR� ZHOFRPH� IURP�
VRFLDO� VFLHQFH� UHVHDUFKHUV� WKDW� GRFXPHQW� WKH�
LQWHUPHGLDWLQJ� DQG� EDFNJURXQG� VRFLDO� IDFWRUV�
LQIOXHQFLQJ�KHDOWK�LQ�FRXQWULHV�RI �$IULFD��3ULRULW\�
ZLOO�EH�JLYHQ�WR�SXEOLFDWLRQ�RI �DUWLFOHV�WKDW�GHVFULEH�
WKH� DSSOLFDWLRQ� RI � � � WKH� SULQFLSOHV� RI � SULPDU\�
KHDOWK� FDUH� LQ� WKH� SUHYHQWLRQ� DQG� WUHDWPHQW� RI �
GLVHDVHV�

(GLWRULDO�1RWLFHV
7KH� MRXUQDO�ZLOO� EH� SXEOLVKHG� ELDQQXDOO\� LQ� WKH�
PRQWKV� RI � 0DUFK� DQG� 6HSWHPEHU�� $QQXDO�
VXEVFULSWLRQ�IHH�LQ�1LJHULD�LV�WZR�WKRXVDQG�QDLUD�
�1������� SHU� YROXPH� ��LVVXHV��� 2QH�WKRXVDQG�
QDLUD� VLQJOH� FRS\� �1������� 7KH� DQQXDO�
VXEVFULSWLRQ�UDWH�IRU�RWKHU�SDUWV�RI �WKH�ZRUOG�LV�DV�
IROORZV�� �8QLWHG�.LQJGRP������SRVW�IUHH��� �:HVW�
$IULFD������SRVW�IUHH���7KH�UHVW�RI �WKH�:RUOG�DQG�
WKH�8QLWHG�6WDWHV�RI �$PHULFD�������SRVW�IUHH���$�
FKDUJH�RI ����� LV�PDGH� IRU� UHSULQWV� LQFOXVLYH�RI �
SRVWDJH�� &KHTXHV� VKRXOG� PDGH� SD\DEOH� WR� WKH�
$IULFDQ�-RXUQDO�RI �7URSLFDO�0HGLFLQH�DQG�

%LRPHGLFDO�5HVHDUFK�DQG�DGGUHVVHG�WR�WKH�(GLWRU�
LQ�&KLHI�

-RXUQDO�&RQWDFW
$OO�FRUUHVSRQGHQFH��LQFOXGLQJ�PDQXVFULSWV�IRU�
SXEOLFDWLRQ��LQ�WULSOLFDWH��VKRXOG�EH�DGGUHVVHG�WR�
� 3URIHVVRU�3�6��,JELJEL�
� 7KH�(GLWRU�LQ�&KLHI��
� 'HSDUWPHQW�RI �$QDWRP\�
� )DFXOW\�RI �%DVLF�0HGLFDO�6FLHQFHV��
� &ROOHJH�RI �+HDOWK�6FLHQFHV�
� 'HOWD�6WDWH�8QLYHUVLW\��$EUDND��
� 'HOWD�6WDWH��1LJHULD�
�
� 2U�
� 3URIHVVRU�/DZUHQFH�2PR�$JKRMD
� (GLWRU
� 'HSDUWPHQW�RI �2EVWHWULFV�DQG
� *\QHFRORJ\�
� )DFXOW\�RI �&OLQLFDO�0HGLFLQH���
� 'HOWD�6WDWH�8QLYHUVLW\��$EUDND��1LJHULD�
� (PDLO��MRXUQDODMWPEU#\DKRR�FRP�
� &F��DOO�HPDLO�WR�� � �
� HJXRQRB����#\DKRR�FRP
� 7HO�������������

$OO�DXWKRUV�DUH�DGYLVHG�WR�VXEPLW�DQ�HOHFWURQLF�FRS\�
LQ� &'�520� DORQJ� ZLWK� D� KDUG� FRS\� RI � WKHLU�
PDQXVFULSW��DV�WKLV�ZLOO�VSDUH�UHPDUNDEOH�WLPH�LQ�WKH�
UHYLHZLQJ�DQG�W\SHVHWWLQJ�SURFHVVHV�

,Q�WKH�DOWHUQDWLYH��DXWKRUV�FDQ�VXEPLW�WKHLU�DUWLFOHV�
DQG� FRYHULQJ� OHWWHU� E\� HPDLO� DWWDFKPHQWV�� $�
FRYHULQJ� OHWWHU� �VLJQHG� E\� DOO� DXWKRUV��
DFFRPSDQ\LQJ�WKH�PDQXVFULSW�VKRXOG�FHUWLI\�WKDW�
WKH�DUWLFOH�KDV�QRW�EHHQ�SUHYLRXVO\�SXEOLVKHG�DQG�LV�
QRW�EHLQJ�FRQVLGHUHG�IRU�SXEOLFDWLRQ�HOVHZKHUH�

,QIRUPDWLRQ�IRU�$XWKRUV
$OO� PDQXVFULSW� DUH� SHHU�UHYLHZHG� DQG� DFFHSWHG�
ZLWK�WKH�XQGHUVWDQGLQJ�WKDW�WKH�ZRUN�KDV�QRW�EHHQ�
SXEOLVKHG� RU� EHLQJ� FRQVLGHUHG� IRU� SXEOLFDWLRQ�
HOVHZKHUH���,QGHHG��WKH�DXWKRUV�ZRXOG�EH�UHTXHVWHG�
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WR� VLJQ� D� FRS\ULJKW� IRUP� WUDQVIHUULQJ� WKH�
RZQHUVKLS�RI �WKH�SDSHU�WR�WKH�$IULFDQ�-RXUQDO�RI �
7URSLFDO�0HGLFLQH�DQG�%LRPHGLFDO�5HVHDUFK��$OO�
DUWLFOHV� PXVW� LQFOXGH� WKH� FRUUHFW� QDPHV� DQG�
DGGUHVVHV�RI �DXWKRU�V��LQFOXGLQJ�H�PDLO�DGGUHVVHV�
DQG�WHOHSKRQH�QXPEHUV���$UWLFOHV�ZLOO�EH�VXEMHFWHG�
WR� D� WKRURXJK� SHHU� UHYLHZ� SURFHVV� EHIRUH� DQ\�
GHFLVLRQ� LV� PDGH� WR� SXEOLVK� RU� QRW�� � $XWKRUV� � �
VKRXOG�QRWH�WKDW�WKH�$IULFDQ�-RXUQDO�RI �7URSLFDO�
0HGLFLQH�DQG�%LRPHGLFDO�5HVHDUFK�LV�QRW�XQGHU�
DQ\� REOLJDWLRQ� WR� SXEOLVK� DUWLFOHV� VXEPLWWHG�� DV�
GHFLVLRQ� WR� SXEOLVK� ZLOO� EH� EDVHG� RQ�
UHFRPPHQGDWLRQV�RI �UHYLHZHUV�DQG�WKH�HGLWRULDO�
DGYLVRU\�ERDUG�

0DQXVFULSWV
$UWLFOHV�VXEPLWWHG�IRU�SXEOLFDWLRQ�VKRXOG�EH�W\SHG�
GRXEOH�VSDFHG� ZLWK� ���FP� PDUJLQV� ZLWK�
DFFRPSDQ\LQJ� &'�520� LQ� 0LFURVRIW� :RUG�
IRUPDW� IRU� HDV\� DQG� TXLFN� SHHU� UHYLHZ� DQG�
W\SHVHWWLQJ��(DFK�RI �WKH�IROORZLQJ�VHFWLRQV�VKRXOG�
EHJLQ� LQ� D� QHZ� SDJH�� WLWOH� SDJH�� DEVWUDFW��
LQWURGXFWLRQ�� PDWHULDOV� DQG� PHWKRGV�� UHVXOWV��
GLVFXVVLRQ�� DFNQRZOHGJPHQW� �V��� UHIHUHQFHV��
WDEOHV�� OHJHQGV� WR� ILJXUHV� DQG� LOOXVWUDWLRQV�� 7KH�
PDQXVFULSW�VKRXOG�LQFOXGH�

7LWOH�3DJH
7KH� WLWOH� SDJH� VKRXOG� LQFOXGH� WKH� IROORZLQJ�
LQIRUPDWLRQ�� ��� WKH� WLWOH� DQG� VXE�WLWOH�� ��� WKH�
QDPH�V��RI �WKH�DXWKRU�V������WKH�DIILOLDWLRQ�V��RI �WKH�
DXWKRU�V��� ��� QDPH� DQG� DGGUHVV� RI � WKH�
FRUUHVSRQGLQJ�DXWKRU�DQG����WKUHH�WR�VL[�NH\�ZRUGV�
IRU�LQGH[LQJ�DQG�UHWULHYDO�SXUSRVHV�

$EVWUDFW
7KH�DEVWUDFW�VKRXOG�EH�VWUXFWXUHG�DQG�QRW�PRUH�
WKDQ� ���� ZRUGV�� ,W� VKRXOG� FDUU\� WKH� IROORZLQJ�
KHDGLQJV�� ,QWURGXFWLRQ��0DWHULDOV� DQG�0HWKRGV��
5HVXOWV�DQG�&RQFOXVLRQ�

2ULJLQDO� 5HVHDUFK�� 7KH� MRXUQDO� ZHOFRPHV�

DUWLFOHV� UHSRUWLQJ� RQ� RULJLQDO� UHVHDUFK�� LQFOXGLQJ�
ERWK� TXDQWLWDWLYH� DQG� TXDOLWDWLYH� VWXGLHV�� )XOO�
OHQJWK�DUWLFOHV�VKRXOG�JHQHUDOO\�QRW�H[FHHG������
ZRUGV�� H[FOXGLQJ� DEVWUDFW�� WDEOHV�� ILJXUHV�� DQG�
UHIHUHQFHV�� 7KH� VXEMHFW� PDWWHU� VKRXOG� EH�
RUJDQLVHG�XQGHU� DSSURSULDWH�KHDGLQJV� DQG� VXE�
KHDGLQJV�DV�LWHPL]HG�DERYH�

5HYLHZ�$UWLFOHV��&RPSUHKHQVLYH�UHYLHZ�DUWLFOHV�
RQ�DOO�DVSHFWV�RI �WURSLFDO�PHGLFLQH�DQG�ELRPHGLFDO�
VFLHQFHV�ZLOO�DOVR�EH�FRQVLGHUHG�IRU�SXEOLFDWLRQ�LQ�
WKH�MRXUQDO�� �5HYLHZV�VKRXOG�SURYLGH�D�WKRURXJK�
RYHUYLHZ�RI �WKH�WRSLF�DQG�VKRXOG�LQFRUSRUDWH�WKH�
PRVW� FXUUHQW� UHVHDUFK�� 7KH� OHQJWK� RI � UHYLHZ�
DUWLFOHV� PXVW� QRW� H[FHHG� ������ ZRUGV� DQG� WKH�
RUJDQLVDWLRQDO� KHDGLQJV� DQG� VXE�KHDGLQJV� XVHG�
DUH�DW�WKH�DXWKRU
V�GLVFUHWLRQ�

6KRUW� 5HSRUWV� �� %ULHI � GHVFULSWLRQV� RI �
SUHOLPLQDU\�UHVHDUFK�ILQGLQJV�RU�LQWHUHVWLQJ�FDVH�
VWXGLHV�ZLOO�EH�FRQVLGHUHG�IRU�SXEOLFDWLRQ�DV�VKRUW�
UHSRUWV�� �7KH� OHQJWK�RI � WKH�DEVWUDFW�DQG�DUWLFOH�
VKRXOG� EH� UHVWULFWHG� WR� ���� DQG� ������ ZRUGV�
UHVSHFWLYHO\�DQG�RUJDQLVDWLRQ�RI �VKRUW�UHSRUWV�DUH�
OHIW�WR�WKH�DXWKRU
V�GLVFUHWLRQ�

&RPPHQWDULHV�RU�(GLWRULDOV�� �&RPPHQWDULHV�
RU�HGLWRULDOV�RQ�DQ\�DVSHFW�RI �WURSLFDO�PHGLFLQH�
DQG� ELRPHGLFDO� VFLHQFHV� LQ� $IULFD� ZLOO� EH�
FRQVLGHUHG� IRU� SXEOLFDWLRQ� LQ� WKH� MRXUQDO��
2SLQLRQ� SLHFHV� QHHG� QRW� UHIHUHQFH� SUHYLRXV�
UHVHDUFK��EXW� UDWKHU� UHIOHFW� WKH�RSLQLRQV�RI � WKH�
DXWKRU�V��� �7KH� OHQJWK�VKRXOG�QRW�H[FHHG�������
ZRUGV�

7DEOHV�DQG�)LJXUHV
$OO� WDEOHV� DQG� ILJXUHV� VKRXOG� EH� VXEPLWWHG� RQ�
VHSDUDWH� VKHHWV� RI � SDSHU� DQG� VKRXOG� EH� FOHDUO\�
ODEHOOHG�� � �&RORXUHG� WDEOHV� DQG� ILJXUHV�PD\� EH�
UHSULQWHG� LQ� EODFN� DQG� ZKLWH�� $XWKRUV� VKRXOG�
HVSHFLDOO\� WDNH� FDUH� WKDW� DOO� WDEOHV� DUH� FOHDU� DQG�
XQGHUVWDQGDEOH� E\� WKHPVHOYHV�� LQGHSHQGHQW� RI �
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WKH�WH[W��$�UHDGHU�VKRXOG�EH�DEOH�WR�UHDG�RQO\�WKH�
WDEOHV�DQG�HDVLO\�JUDVS�DOO� LQIRUPDWLRQ�ZLWKRXW�
WKH�WH[W�

$FNQRZOHGJPHQWV
$FNQRZOHGJPHQWV� VKRXOG� EH� LQFOXGHG� RQ� D�
VHSDUDWH�VKHHW�RI �SDSHU�DQG�VKRXOG�QRW�H[FHHG�
���ZRUGV�� )XQGLQJ� VRXUFHV� VKRXOG� EH� QRWHG�
KHUH�

5HIHUHQFHV
5HIHUHQFHV�VKRXOG�EH�LQ�WKH�9DQFRXYHU�VW\OH�DQG�
QXPEHUHG�FRQVHFXWLYHO\� LQ� WKH�RUGHU� LQ�ZKLFK�
WKH\�DUH�PHQWLRQHG�LQ�WKH�WH[W��7LWOHV�RI �MRXUQDOV�
VKRXOG� EH� DEEUHYLDWHG� DFFRUGLQJ� WR� WKH� ,QGH[�
0HGLFXV� VW\OH�� $XWKRUV� PXVW� FURVV�FKHFN� DQG�
PDNH�VXUH�WKDW�DOO� LQIRUPDWLRQ�SURYLGHG�LQ�WKH�
UHIHUHQFH�OLVW�LV�FRPSOHWH�DQG�FRUUHFWO\�ZULWWHQ��
5HIHUHQFH�QXPEHUV�VKRXOG�EH�LQVHUWHG�DERYH�WKH�
OLQH�RQ�HDFK�RFFDVLRQ�D�UHIHUHQFH�LV�FLWHG�LQ�WKH�
WH[W�� H�J���«� DV� ���� UHSRUWHG� LQ� RWKHU� VWXGLHV��
1XPEHUHG�UHIHUHQFHV�VKRXOG�DSSHDU�DW�WKH�HQG�
RI �WKH�DUWLFOH�DQG�VKRXOG�LQFOXGH�WKH�QDPHV�DQG�
LQLWLDOV�RI �DOO�DXWKRUV���7KH�IRUPDW�RI �UHIHUHQFHV�
VKRXOG� EH� DV� SXEOLVKHG� E\� WKH� ,QWHUQDWLRQDO�
&RPPLWWHH� RI �0HGLFDO� -RXUQDO� (GLWRUV� LQ� WKH�
%ULWLVK�0HGLFDO�-RXUQDO�������YROXPH������SDJHV�

���������7KH�IROORZLQJ�DUH�VDPSOH�UHIHUHQFHV�IRU�
DQ�DUWLFOH�SXEOLVKHG�LQ�D�MRXUQDO�DQG�IRU�D�ERRN��
$KPHG� <�� � 0ZDED� 3�� &KLQWX� &�� *UDQJH� -0��
8VWLDQRZVNL�$��=XPOD�$��$� VWXG\�RI �PDWHUQDO�
PRUWDOLW\�DW�WKH�8QLYHUVLW\�7HDFKLQJ� � �+RVSLWDO��
/XVDND��=DPELD��WKH�HPHUJHQFH�RI �WXEHUFXORVLV�
DV�D�PDMRU�QRQ�REVWHWULF�FDXVH�RI �PDWHUQDO�GHDWK��
,QW�-�7XEHUF�/XQJ�'LV�������������������:KLWE\�
/*�� 6PLWK� $)�� %HFNHWW� *-�� (Q]\PH� 7HVWV� LQ�
'LDJQRVLV�� ,Q�� /HFWXUH� 1RWHV� RQ� &OLQLFDO�
&KHPLVWU\��:KLWE\�/*��6PLWK�$)�	�%HFNHWW�*-WK�
�HGV�����HGLWLRQV��%ODFNZHOO�6FLHQWLILF�3XEOLFDWLRQV��
��������������

8QLWV�RI �0HDVXUHPHQW
$OO� PHDVXUHPHQWV� VKRXOG� EH� H[SUHVVHG� LQ� 6,�
�6\VWHPH�,QWHUQDWLRQDO��8QLWV�

*DOOH\�SURRIV
&RUUHFWLRQV� RI � JDOOH\� SURRIV� VKRXOG� EH� VWULFWO\�
UHVWULFWHG� WR� 3ULQWHU
V� HUURU� RQO\�� 2UGHUV� IRU�
RIISULQWV�VKRXOG� � �EH�PDGH�ZKHQ�WKH�FRUUHFWHG�
SURRIV�DUH�EHLQJ�UHWXUQHG�E\�WKH�DXWKRUV���$UWLFOHV�
DFFHSWHG�IRU�SXEOLFDWLRQ�UHPDLQ�WKH�SURSHUW\�RI �
WKH�MRXUQDO�DQG�FDQ�RQO\�EH�UHSURGXFHG�HOVHZKHUH�
LQ�OLQH�ZLWK�VHFWLRQ���RI �WKH�FRS\ULJKW�DJUHHPHQW�
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7DEOH�RI �&RQWHQWV

+\SHUJO\FHPLF�HPHUJHQFLHV�LQ�D�WHUWLDU\�KHDOWK�IDFLOLW\��&OLQLFDO�SUHVHQWDWLRQ�
DQG�SUHGLFWRUV�RI �PRUWDOLW\��

,QWHQVLW\�RI �8ULQDU\�6FKLVWRVRPLDVLV��DQG�3UHYDOHQFH�RI �8ULQDU\�7UDFW�3DWKRORJ\�
$PRQJ�3ULPDU\�6FKRRO�3XSLOV�LQ�'HOWD�6WDWH��6RXWK�VRXWK��1LJHULD��

$VVHVVPHQW�2I �+DHPDWRORJLFDO�$QG�$QWLR[LGDQWV�&KDQJHV�,Q�0DOH�$OELQR�:LVWDU�
5DWV�7UHDWHG�:LWK�7UDPDGRO�

��

�
��

��
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+\SHUJO\FHPLF� HPHUJHQFLHV� LQ� D� WHUWLDU\� KHDOWK�
IDFLOLW\�� FOLQLFDO� SUHVHQWDWLRQ� DQG� SUHGLFWRUV� RI �
PRUWDOLW\

$EVWUDFW
$LP��7R�DVVHVV�WKH�FOLQLFDO�SUHVHQWDWLRQV�DQG�SUHGLFWRUV�RI �PRUWDOLW\�RI �K\SHUJO\FHPLF�HPHUJHQFLHV��+(��
LQ�SHUVRQV�ZLWK�GLDEHWHV�PHOOLWXV��'0��SUHVHQWLQJ�LQ�D�WHUWLDU\�KHDOWK�IDFLOLW\�LQ�1LJHULD�

0HWKRGV��7KLV�ZDV�D�WZR�\HDU�UHWURVSHFWLYH�UHYLHZ�RI �KRVSLWDO�UHFRUGV�RI �SHUVRQV�ZLWK�'0�LQ�D�WHUWLDU\�
KRVSLWDO�LQ�1LJHULD��:H�UHWULHYHG�GDWD�RQ�SHUVRQ·V�GHPRJUDSKLFV��FOLQLFDO�DQG�ODERUDWRU\�FKDUDFWHULVWLFV�
LQWR�0LFURVRIW�([FHO�DQG�DQDO\]HG�ZLWK�67$7$�YHUVLRQ������

5HVXOWV��$�WRWDO�RI �������������RXW�RI �����SHUVRQV�DGPLWWHG�ZLWK�'0�IXOILOOHG�WKH�HOLJLELOLW\�FULWHULD��
'LDEHWLF�NHWRDFLGRVLV��'.$��ZDV�SUHVHQW�LQ��������PL[HG�K\SHUJO\FHPLF�HPHUJHQF\��0+(��LQ�������
DQG�K\SHUJO\FHPLF�K\SHURVPRODU�VWDWH��++6��LQ��������0RUWDOLW\�LQ�+(�ZDV�������7KH�FRPPRQ�FOLQLFDO�
SUHVHQWDWLRQ�ZHUH��RVPRWLF�V\PSWRPV����������WDFK\SQRHD����������WDFK\FDUGLD����������(OHYDWHG�DQLRQ�
JDS� �������� DQG� DQHPLD� �������� ZHUH� WKH� FRPPRQ� ODERUDWRU\� ILQGLQJV�� ,QIHFWLRQV� ��������� QRQ�
FRPSOLDQFH� �������� DQG� QHZO\� GLDJQRVHG� '0� ZHUH� WKH� FRPPRQ� SUHFLSLWDQWV� RI � +(�� 6LJQLILFDQW�
SUHGLFWRUV�RI �PRUWDOLW\�ZHUH��GXUDWLRQ�RI �'0�EHWZHHQ�����\HDUV��*ODVJRZ�&RPD�6FDOH� �*&6�������
K\SRWHQVLRQ��DQG�K\SRNDOHPLD�

&RQFOXVLRQ��+(�LV�VWLOO�D�FRPPRQ�FDXVH�RI �KRVSLWDOL]DWLRQ�DQG�PRUWDOLW\� LQ�SHUVRQV�ZLWK�'0��DQG�
IHDWXUHV� VXFK�RVPRWLF� V\PSWRPV�� WDFK\SQHD�DQG�KLJK�DQLRQ�JDS�PHWDEROLF� DFLGRVLV� VKRXOG�DOHUW� WKH�
FOLQLFLDQ��

.H\ZRUGV�� +\SHUJO\FHPLF� HPHUJHQFLHV�� GLDEHWHV� NHWRDFLGRVLV�� K\SHUJO\FHPLF� K\SHURVPRODU� VWDWH��
PRUWDOLW\

WHUPHG�K\SHUJO\FHPLF�HPHUJHQFLHV��+(���ZKLFK�
DUH�ODUJHO\�VHHQ�LQ�SHRSOH�ZLWK�XQFRQWUROOHG�'0��
DQG�FRQWULEXWH�VLJQLILFDQWO\�WR�WKH�PRUELGLW\�DQG�

����PRUWDOLW\�DWWULEXWHG�WR�WKH�GLVHDVH� �

,Q�'.$��DEVROXWH�RU�UHODWLYH�LQVXOLQ�GHILFLHQF\�LV�
DFFRPSDQLHG� E\� LQFUHDVH� LQ� FRXQWHU�UHJXODWRU\�
KRUPRQHV�UHVXOWLQJ�LQ�K\SHUJO\FHPLD��NHWRQHPLD�

�DQG�DFLGRVLV� �++6��KRZHYHU��UHVXOWV�IURP�UHODWLYH�
LQVXOLQ�GHILFLHQF\�DQG�RU�LQVXOLQ�UHVLVWDQFH�ZKLFK�

��� ,QWURGXFWLRQ�
,Q� ������ WKH� JOREDO� HVWLPDWH� RI � SHUVRQV� ZLWK�
GLDEHWHV�PHOOLWXV��'0��ZDV�����PLOOLRQ��RXW�RI �
ZKLFK����PLOOLRQ�ZHUH�OLYLQJ�LQ�$IULFD��DQG�'0�
ZDV�UHVSRQVLEOH�IRU���������GHDWKV�������RI �DOO�

�FDXVH� PRUWDOLW\�� LQ� WKH� VXE�UHJLRQ� 'LDEHWLF��
NHWRDFLGRVLV� �'.$�� DQG� K\SHURVPRODU�
K\SHUJO\FHPLF� VWDWH� �++6�� DUH� WZR� RI � WKH�
H[WUHPH� OLIH�WKUHDWHQLQJ� DQG� RYHUODSSLQJ�
VSHFWUXP� RI � DFXWH� PHWDEROLF� FRPSOLFDWLRQV��

&RUUHVSRQGLQJ�DXWKRU��-RVHSK�2JLULPD�2YRVL��$LU�)RUFH�,QVWLWXWH�RI �7HFKQRORJ\��.DGXQD�

�� � � �%HDWULFH�2KXQHQH�%HOOR�2YRVL ��-RVHSK�2JLULPD2YRVL ��,VD�.ZHXPSR�%DQVL ��

��'HSDUWPHQW�RI �,QWHUQDO�0HGLFLQH��.DGXQD�6WDWH�8QLYHUVLW\�%DUDX�'LNNR�7HDFKLQJ��+RVSLWDO��.DGXQD��1LJHULD
�$LU�)RUFH�,QVWLWXWH�RI �7HFKQRORJ\��.DGXQD��1LJHULD������1LJHULDQ�$LU�)RUFH�+RVSLWDO��.DGXQD��1LJHULD
�1DWLRQDO�,QGXVWULDO�&RXUW�&OLQLF��$EXMD��1LJHULD
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OHDGV� WR� PDUNHG� K\SHUJO\FHPLD�� VHYHUH�
H [ W U D F H O O X O D U � Y R O XP H � F R Q W U D F W L R Q � �
K\SHURVPRODOLW\�XVXDOO\�!�����P2VPRO�NJ�DQG�

�����PLQLPDO� NHWRQHPLD� � :KLOH� LQ� '.$�� WKH�
LQVXOLQ�GHILFLHQF\�LV�PDUNHG�HQRXJK�WR�VWLPXODWH�
OLSRO\VLV�DQG�NHWRJHQHVLV�ZKLFK�DUH�LWV�KDOOPDUN��
LQ� ++6�� WKH� LQVXOLQ� GHILFLHQF\� LV� QRW� PDUNHG�

�HQRXJK��KHQFH��WKH�PLQLPDO�NHWRQHPLD�VHHQ�

7KH� PDMRULW\� RI � WKH� SHRSOH� ZLWK� '0� DUH�
XQGLDJQRVHG�DQG�FRXOG�SUHVHQW�IRU�WKH�ILUVW�WLPH�

����ZLWK�+(� � DQG� WKLV�PD\� EH� ZRUVH� LQ� $IULFD��
ZKHUH�DERXW�������RI �SHRSOH�OLYLQJ�ZLWK�'0�DUH�

��XQGLDJQRVHG� �,Q�WKH�8.��DERXW�RQH�TXDUWHU�RI �
WKH�GLDJQRVLV�RI �W\SH���'0�DUH�PDGH�IRU�WKH�ILUVW�
WLPH� LQ� WKH�SUHVHQFH�RI �'.$�� UHVXOWLQJ� LQ� DQ�
H[SHQGLWXUH� RI � �����*%3� SHU� KRVSLWDOL]DWLRQ��
DQG�XS�WR�����RI �++6�GR�QRW�KDYH�SUHYLRXV�

����GLDJQRVLV�RI �'0� � �,Q�WKH�86��K\SHUJO\FHPLF�
HPHUJHQF LHV � DFFRXQWHG � IRU � ��� ���� �
KRVSLWDOL]DWLRQV� LQ�������DQG���������RI � WKHVH�
ZHUH�GXH�WR�'.$��DFFRXQWLQJ�IRU��������������

�����86'� SHU� KRVSLWDOL]DWLRQ� � � ,Q� 1LJHULD�� WKH�
H[DFW� EXUGHQ� RI �+(� LV� QRW� NQRZQ��+RZHYHU��
KRVSLWDO�EDVHG�VWXGLHV�KDYH�UHSRUWHG�LQFLGHQFHV�

�����LQ�WKH�UDQJH����²����� �DQG�PRUWDOLW\�LQ�WKH�
�����UDQJH��������IRU�'.$�DQG��������IRU�++6� ��

'HVSLWH� WKH� KLJK� PRUELGLW\� DQG� PRUWDOLW\�
DWWULEXWHG� WR�+(� LQ�1LJHULD�� IHZ� VWXGLHV� KDYH�
DVVHVVHG� WKH� FOLQLFDO� SUHVHQWDWLRQV� DQG� WKH�
IDFWRUV�WKDW�SUHGLFW�PRUWDOLW\�DPRQJ�WKHP��7KLV�
VWXG\�� WKHUHIRUH�� DVVHVVHG� WKH� FOLQLFDO�
SUHVHQWDWLRQV� DQG� SUHGLFWRUV� RI � PRUWDOLW\� LQ�
SHUVRQV�ZLWK�+(� LQ�$KPDGX�%HOOR�8QLYHUVLW\�
7HDFKLQJ�+RVSLWDO��$%87+���=DULD�²�D�WHUWLDU\�
KHDOWK�IDFLOLW\�LQ�1LJHULD�

��� 0HWKRGV

����������6WXG\�$UHD
$%87+� LV� D� ����EHG� SXEOLF� WHUWLDU\� KHDOWK�
IDFLOLW\�ORFDWHG�LQ�=DULD��QRUWKZHVWHUQ�1LJHULD��,W�
VHUYHV� FOLHQWV� IURP� PRVW� QRUWKHUQ� 1LJHULDQ�

VWDWHV� DQG� QHLJKERULQJ� FRXQWULHV� RI �1LJHU� DQG�
&KDG�5HSXEOLFV�

����������6WXG\�GHVLJQ
:H�FRQGXFWHG�D�UHWURVSHFWLYH�UHYLHZ�RI �KRVSLWDO�
UHFRUGV�RI �DOO�DGXOW�SDWLHQWV�DGPLWWHG�IRU�+(�DW�
$%87+��=DULD� RYHU� WZR� \HDUV�� IURP��� -DQXDU\�
�����²����'HFHPEHU�������

����������6WXG\�SRSXODWLRQ
6XEMHFWV� ZHUH� FRQVLGHUHG� HOLJLEOH� LI � WKH\� ZHUH�
DGXOWV� DJHG� ��� \HDUV� DQG� DERYH�� DQG� ZHUH�
FRQILUPHG� WR� EH� SHUVRQV� ZLWK� '0� E\� WKH�
DGPLWWLQJ� SK\VLFLDQ� DQG� SUHVHQWLQJ� ZLWK�
K\SHUJO\FHPLF� HPHUJHQF\ GXULQJ� WKH� SHULRG���
3UHJQDQW� ZRPHQ� DQG� SDWLHQWV� ZLWK� LQFRPSOHWH�
LQIRUPDWLRQ�ZHUH�H[FOXGHG�IURP�WKH�VWXG\�

����������'DWD�FROOHFWLRQ
'DWD� ZDV� H[WUDFWHG� XVLQJ� D� VWUXFWXUHG�
TXHVWLRQQDLUH� WKDW� LQFOXGHG� VHFWLRQV� RQ� VRFLR�
GHPRJUDSKLFV� � FO LQLFDO � DQG� ODERUDWRU\�
LQIRUPDWLRQ�� &OLQLFDO� DQG� ODERUDWRU\� GDWD�
UHWULHYHG� ZHUH�� W\SH� RI �'0�� GXUDWLRQ� RI �'0��
QXPEHU�DQG� W\SHV�RI � DQWL�GLDEHWLF�PHGLFDWLRQV��
FRPSOLDQFH��SDVW�KLVWRU\�RI �+(V��FR�PRUELGLWLHV��
SUHVHQWLQJ� V\PSWRPV�� SK\VLFDO� H[DPLQDWLRQ�
ILQGLQJV��VHUXP�XUHD�DQG�HOHFWURO\WH�DQG�FRPSOHWH�
EORRG�FRXQW��7KH�SULPDU\�RXWFRPH�PHDVXUH�ZDV�
LQ�KRVSLWDO�PRUWDOLW\�GXH�WR�+(�

������������0HDVXUHPHQW�RI �YDULDEOHV
'.$�ZDV�GHILQHG�DV�EORRG�JOXFRVH�EHWZHHQ������

��²������PPRO�/��VHUXP�ELFDUERQDWH��+&2 ��������

PPRO�/�DQG�XULQH�GLSVWLFNV�NHWRQHV�RI �DW� OHDVW�
����� �++6�ZDV�EORRG�JOXFRVH� �!������PPRO�/��

��VHUXP�+&2 !����PPRO�/��VHUXP�RVPRODOLW\�!��

����PP2VP�NJ�DQG�DEVHQFH�RI �XULQH�GLSVWLFNV�
NHWRQHV�RU�XULQH�GLSVWLFNV�NHWRQHV�RI �QRW�PRUH�

���WKDQ� ��� � 0L[HG� K\SHUJO\FHPLF� HPHUJHQF\�
�0+(�� ZDV� DGPLWWLQJ� EORRG� JOXFRVH� !� �����

�PPRO�/�� VHUXP� +&2 � �� ��� PPRO�/�� VHUXP��

RVPRODOLW\��� ����PP2VPRO�NJ� DQG� DEVHQW� RU�

�+\SHUJO\FHPLF�(PHUJHQFLHV�LQ�D�7HUWLDU\�+HDOWK�)DFLOLW\��&OLQLFDO�3UHVHQWDWLRQ�DQG�3UHGLFWRUV�RI �0RUWDOLW\
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�����XULQH�GLSVWLFNV�RI ���� �7\SH���'0�UHIHUUHG�WR�
SDWLHQWV�ZLWK�'0�ZKR�KDG�EHHQ�RQ�LQVXOLQ�VLQFH�
GLDJQRVLV�DQG�UHTXLUHG� LQVXOLQ�IRU�VXUYLYDO�DQG�
W\SH� ��'0�ZHUH�SDWLHQWV�ZLWK�'0�ZKR�ZHUH�
SUHYLRXVO\�PDQDJHG�RQ�OLIHVW\OH�PRGLILFDWLRQ��RU�
RQ� RUDO� K\SRJO\FHPLF� DJHQWV�� RU� LQVXOLQ�
UHTXLULQJ�SDWLHQWV�ZKR�LQLWLDOO\�ZHUH�QRW�LQVXOLQ�

� �GHSHQGHQW � � 2VPRW LF � V\PSWRP� ZDV �
GRFXPHQWHG� KLVWRU\� RI � SRO\XULD�� SRO\GLSVLD�
DQG�RU� ZHLJKW� ORVV�� )HYHU�ZDV� DGPLWWLQJ� RUDO�

�WHPSHUDWXUH� !� ���� &� DQG� K\SRWKHUPLD�� RUDO�
� �����WHPSHUDWXUH� �� ���� &� � 7DFK\FDUGLD� ZDV�

�����DGPLWWLQJ�SXOVH�UDWH�!�����EHDWV�PLQXWH� �DQG�
WDFK\SQHD� DGPLWWLQJ� UHVSLUDWRU\� UDWH� !� ���

��F\FOHV�PLQXWH� � $OWHUDWLRQ� LQ� VHQVRULXP� ZDV�
PLOG��LI �*ODVJRZ�&RPD�6FDOH��*&6��ZDV��������

��PRGHUDWH� LI � � ����� DQG� VHYHUH� LI � �� �� �
+\SHUWHQVLRQ� ZDV� GHILQHG� DV� V\VWROLF� EORRG�
SUHVVXUH� RI � � ����� PP+J� RU� GLDVWROLF� EORRG�
SUHVVXUH� ���� PP+J� RU� D� GRFXPHQWDWLRQ� RI �

��WUHDWPHQW�ZLWK�DQWL�K\SHUWHQVLYH�PHGLFDWLRQV ��
K\SRWHQVLRQ�ZDV�EORRG�SUHVVXUH�UHFRUGLQJ�RI ���

��������PP+J� �

(OHFWURO\WH�SDUDPHWHUV�ZHUH�GHILQHG�DV�IROORZV��
�+\SHUQDWUHPLD�� VHUXP� VRGLXP� �1D �� !� ����

PPRO�/�� K\SRQDWUHPLD�� VHUXP� VRGLXP��� ����
��PPRO�/� � � +\SHUNDOHPLD�� VHUXP� SRWDVVLXP�

��. �� !� ����PPRO�/�� DQG� K\SRNDOHPLD�� VHUXP�
���SRWDVVLXP�������PPRO�/� $FLGRVLV�ZDV�VHUXP�

�+&2 ������PPRO�/�DQG�IXUWKHU�FODVVLILHG�DV��

PLOG�ZKHQ�ELFDUERQDWH�ZDV� ���²� ���PPRO�/��
PRGHUDWH� ZKHQ� ��� ²� ��� PPRO�/� DQG� VHYHUH�

��ZKHQ������PPRO�/� � � 6HUXP� DQLRQ� JDS�ZDV�
�� � �FDOFXODWHG�IURP�WKH�IRUPXOD���1D ��. ��²��&O���

� ��+&2 ��DQG�FODVVLILHG�DV�KLJK��LI �!����P(T�/� ��

6HUXP� RVPRODOLW\� ZDV� FDOFXODWHG� IURP� WKH�
�IRUPXOD���� �1D ����JOXFRVH� �PPRO�/����8UHD�

�PPRO�/��� DQG� FODVVLILHG� DV� KLJK� LI � !� ����
��PP2VP�NJ� �/HXFRF\WRVLV�ZDV�ZKLWH�EORRG�FHOO�

�FRXQW��:%&��!������ï��� ��/�DQG�OHXFRSHQLD�DV�
� ��FRXQWV�������ï��� ��/� ��$QHPLD�ZDV�GHILQHG�DV�

KHPRJORELQ��+E������J�G/�DQG�HOHYDWHG�XUHD��

��VHUXP� XUHD� !� ���� PPRO�/� � � &RPSOLDQFH� ²�
UHIHUUHG� WR� DGPLWWDQFH� WR� WDNLQJ� DQWL�GLDEHWLF�
PHGLFDWLRQV� IRU� PRUH� WKDQ� ���� RI � WKH� GUXJ�
VFKHGXOH� WLPH� DV� DW� WKH� WLPH� RI � DGPLVVLRQ� RU�
DGKHULQJ� WR� WKH� GLHWDU\� UHJLPHQ� SUHVFULEHG� IRU�
PRVW�RI �WKH�GD\V�RI �WKH�PRQWK�LQ�WKH�SUHFHGLQJ�
WKUHH�PRQWKV�

������������6WDWLVWLFDO�DQDO\VLV
'DWD�ZHUH�FRGHG�DQG�HQWHUHG�LQWR�67$7$�YHUVLRQ�
��� �6WDWD� &RUS�� &ROOHJH� 6WDWLRQ�� 7H[DV�� IRU�
DQDO\VLV��&RQWLQXRXV�YDULDEOHV�ZHUH�H[SUHVVHG�DV�
PHDQV��� VWDQGDUG�� DQG� FDWHJRULFDO� YDULDEOHV�� DV�
IUHTXHQFLHV�DQG�SHUFHQWV��6WXGHQW
V�W�WHVW�DQG�RQH�
ZD\�DQDO\VLV�RI �YDULDQFH��$129$��ZHUH�XVHG�WR�
WHVW� DVVRFLDWLRQ� ZLWK� FRQWLQXRXV� RXWFRPH�
YDULDEOHV��DQG�&KL�VTXDUH�WHVW�DQG�)LVKHU
V�H[DFW�
WHVW� ZHUH� IRU� FDWHJRULFDO� RXWFRPH� YDULDEOHV��
0XOWLYDULDWH� ORJLVWLF� UHJUHVVLRQ� ZDV� XVHG� WR�
LGHQWLI\� LQGHSHQGHQW�SUHGLFWRUV�RI �PRUWDOLW\�E\�
HQWHULQJ� YDULDEOHV� ZLWK� S� �� ����� RQ� ELYDULDWH�
DQDO\VLV� LQWR� WKH�PRGHO�� DQG�YDULDEOHV�ZLWK�S���
�����ZHUH�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQLILFDQW��

������������(WKLFDO�$SSURYDO
:H�VRXJKW�DQG�REWDLQHG�HWKLFV�DSSURYDO�IRU�WKH�
FRQGXFW�RI �WKH�UHVHDUFK�DQG�WKH�XVH�RI �GDWD�IURP�
$%87+�5HVHDUFK�(WKLFV�&RPPLWWHH��$%87+�
5(&���DQG�SHUPLVVLRQ�IRU�XVH�RI �WKH�GDWD�IURP�
WKH�PHGLFDO�UHFRUGV��:H�GLG�QRW�REWDLQ�D�ZULWWHQ�
LQIRUPHG�FRQVHQW� IURP�WKH�VXEMHFWV�GXH� WR� WKH�
UHWURVSHFWLYH� QDWXUH� RI � WKH� VWXG\�� EXW� ZH�
PDLQWDLQHG� SULYDF\� DQG� FRQILGHQWLDOLW\� E\�
HQVXULQJ�WKDW�HDFK�FDVH�ILOH�ZDV�DVVLJQHG�D�XQLTXH�
QXPHULFDO� LGHQWLILHU� IRU� WUDFNLQJ�SXUSRVHV�RQO\��
DQG�GDWD�ZDV�UHWULHYHG�DQRQ\PRXVO\�

��� 5HVXOWV

����������6XPPDU\�RI �VWXG\�HQUROPHQW�
$� WRWDO� RI � WKH� ���� SHUVRQV� ZLWK� '0� ZHUH�
DGPLWWHG�GXULQJ�WKH�VWXG\�SHULRG��RXW�RI �ZKLFK�

� +\SHUJO\FHPLF�(PHUJHQFLHV�LQ�D�7HUWLDU\�+HDOWK�)DFLOLW\��&OLQLFDO�3UHVHQWDWLRQ�DQG�3UHGLFWRUV�RI �0RUWDOLW\
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�

���� �������� IXOILOOHG� WKH� HOLJLELOLW\� FULWHULD� DQG�
KDG� FRPSOHWH� GDWD� IRU� DQDO\VLV�� (LJKW\�WKUHH�
��������RI �WKLV�KDG�'.$�������������KDG�0+(�

DQG������������KDG�++6��7KH�RYHUDOO�PRUWDOLW\�
RI � +(� ZDV� ��� �������� �� ������� LQ� '.$�� ��
��������LQ�++6�DQG����������LQ�0+(��)LJXUH������

�
6XEMHFWV�OLYLQJ�ZLWK�'0��

DGPLWWHG� �������

([FOXGHG� �������������
R 3UHJQDQW�ZRPHQ� ����

�������
R ,QFRPSOHWH�GDWD� ����

��������
R $GPLWWHG�IRU�UHDVRQV�RWKHU�

WKDQ�+(� ������������

$GPLWWHG�IRU��
+(� �����

++6� ������������0+(� �������������'.$� ������������

$OLYH � �������������
++6� ������������
'.$� ������������
0L[HG� �����������

'HDG� �����������
++6� �����������
'.$� �����������
0L[HG� �����������

3ULPDU\�RXWFRPH��

)LJXUH����6XPPDU\�RI �IORZ�FKDW�RI �SDUWLFLSDQWV
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��

����%DFNJURXQG�FKDUDFWHULVWLFV�RI �SDWLHQWV�
ZLWK�K\SHUJO\FHPLF�HPHUJHQFLHV
7KH�PHDQ�DJH�RI �WKH�VXEMHFWV�ZDV�������������
\HDUV��0DMRULW\���������RI �VXEMHFWV�ZHUH�DJHG����
²����\HDUV�ZKLOH�RQO\������������ZHUH�DJHG�ò����
\HDUV��2QH�KXQGUHG�DQG�IRUW\�VL[���������ZHUH�
PDOHV� DQG� ���� �������� EHORQJ� WR� WKH�
+DXVD�)XODQL� HWKQLF� JURXS�� $� VLJQLILFDQW�
SURSRUWLRQ� �������� KDG� W\SH� �� '0�� DQG� ����
��������ZHUH�RQ�VRPH�WUHDWPHQW�IRU�'0�ZLWK�
RQO\������������KDYLQJ�JRRG�FRPSOLDQFH��(LJKW\�
��������KDG�SUHYLRXV�HSLVRGHV�RI �+(�DQG�����
��������SDWLHQWV�KDG�DW� OHDVW�RQH�FR�PRUELGLW\�
�7DEOH����

���� �&OLQLFDO� DQG� ODERUDWRU\�FKDUDFWHULVWLFV�
RI �K\SHUJO\FHPLF�HPHUJHQFLHV
2QH�KXQGUHG�DQG�WKLUW\�QLQH���������RI �SHUVRQV�
ZLWK�+(�KDG�RVPRWLF�V\PSWRP�������������KDG�
ODVVLWXGH�������������KDG�G\VXULD������������KDG�
QDXVHD�YRPLWLQJ�� ��� ������� KDG�PXVFOH� DFKHV�
DQG����������KDG�KHDGDFKH���

7DFK\SQRHD�ZDV� WKH�FRPPRQHVW� VLJQ�DQG�ZDV�

SUHVHQW�LQ������������RI �SHUVRQV�ZLWK�+(�DQG�WKLV�
ZDV�IROORZHG�E\�WDFK\FDUGLD��������������IHYHU�����
��������� IRRW� XOFHU�VHSVLV�� ��� ��������� DQG�
K\SHUWHQVLRQ����� ���������$OO�SHUVRQV�ZLWK�+(�
KDG�VRPH�GHJUHH�RI �DOWHUDWLRQ�LQ�VHQVRULXP��EXW�
RYHUDOO�� ��� �������� KDG� PRGHUDWH�VHYHUH�
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