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

$EVWUDFW
%DFNJURXQG��7KH�XULQDU\�WUDFW�SDWKRORJ\��873��RI �XULQDU\�VFKLVWRVRPLDVLV�LV�D�FRPPRQ�FRPSOLFDWLRQ�
RI �WKH�LQIHFWLRQ�FDXVHG�E\�LQIODPPDWRU\�UHDFWLRQV�PDLQO\�DJDLQVW�WKH�GHSRVLWHG�HJJ�DQWLJHQV�DURXQG�WKH�
XULQDU\�WUDFW�DQG�LW�LV�D�GLVHDVH�RI �PDMRU�SXEOLF�KHDOWK�LPSRUWDQFH�

2EMHFWLYH��7KH�DLP�RI �WKLV�VWXG\�ZDV�WR�GHWHUPLQH�WKH�FRUUHODWLRQ�EHWZHHQ�WKH�LQWHQVLW\�RI �XULQDU\�
VFKLVWRVRPLDVLV�DQG�WKH�SUHYDOHQFH�RI � LWV�873�DPRQJ�SULPDU\�VFKRRO�SXSLOV� LQ�1GRNZD�(DVW�/RFDO�
*RYHUQPHQW�$UHD��1(/*$��RI �'HOWD�6WDWH��6RXWK�VRXWK�1LJHULD�

0HWKRG��7KLV�VWXG\�ZDV�D�FURVV�VHFWLRQDO�GHVFULSWLYH�VWXG\�RI �SULPDU\�VFKRRO�FKLOGUHQ�DJHG������\HDUV�LQ�
1GRNZD�(DVW�/RFDO�*RYHUQPHQW�$UHD��1(/*$��RI �'HOWD�6WDWH��8ULQH�PLFURVFRS\�ZDV�XVHG�WR�LGHQWLI\�
LQIHFWHG�SULPDU\�VFKRRO�SXSLOV��7KH�LQWHQVLW\�RI �LQIHFWLRQ�ZDV�FODVVLILHG�XVLQJ�HJJ�FRXQW�DFFRUGLQJ�WR�
:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��VWDQGDUG��DIWHU�ZKLFK�WKH\�SDUWLFLSDWHG�LQ�DQ�XOWUDVRXQG�H[DPLQDWLRQ��
XVLQJ�:+2�JXLGHOLQH�IRU�VFKLVWRVRPLDVLV�PRUELGLW\�

5HVXOW��$PRQJ�WKH�LQIHFWHG�VXEMHFWV��������RI �WKRVH�ZLWK�VHYHUH�LQIHFWLRQ�KDG�EODGGHU�ZDOO�SDWKRORJ\��
ZKLOH�������RI �WKRVH�ZLWK�PLOG�LQIHFWLRQ�KDG�EODGGHU�ZDOO�SDWKRORJ\��)(7��S�YDOXH� ���������$GGLWLRQDOO\��
������RI �WKRVH�ZLWK�VHYHUH�LQIHFWLRQ�DV�DJDLQVW������RI �WKRVH�ZLWK�PLOG�LQIHFWLRQ�KDG�K\GURXUHWHU��)(7��
S�YDOXH� ���������ZKLOH�������RI �WKRVH�ZLWK�VHYHUH�LQIHFWLRQ�DV�DJDLQVW�������RI �WKRVH�ZLWK�PLOG�LQIHFWLRQ�
KDG�K\GURQHSKURVLV��)(7��S�YDOXH� ��������

&RQFOXVLRQ��7KH�SUHYDOHQFH�DQG�VHYHULW\�RI �873�LQ�WKLV�VWXG\�KDG�QR�VLJQLILFDQW�UHODWLRQVKLS�ZLWK�WKH�
LQWHQVLW\�RI �LQIHFWLRQ�

.H\�:RUGV��8ULQDU\�VFKLVWRVRPLDVLV��8ULQDU\�WUDFW�SDWKRORJ\��,QWHQVLW\�RI �LQIHFWLRQ��1(/*$

� � � �0EDJZX�1NHPMLND�( ��(]HRQZX�%8 ��$JDEL�-2 ��2NROR�6HOLQD�1

,1752'8&7,21
� �� �6FKLVWRVRPLDVLV� LV�DQ� LPPXQRORJLF�GLVHDVH�� �

DQG� WKH�SDWKRJHQHVLV�RI � DFXWH�� VXE�DFXWH�� DQG�
FKURQLF� VFKLVWRVRPLDVLV� LQYROYH� LPPXQRORJLF�
PHFKDQLVPV���7KH�DFXWH�SKDVH�FRLQFLGHV�ZLWK�
WKH�LQYDVLRQ�DQG�PLJUDWRU\�VWDJHV�RI �WKH�SDUDVLWH�
OLIH�F\FOH���7KH�VXE�DFXWH�SKDVH�FRLQFLGHV�PDLQO\�
ZLWK�JUDQXORPD�IRUPDWLRQV�LQ�WKH�EODGGHU��ORZHU�
XUHWHUV��VHPLQDO�YHVLFOHV��SURVWDWH��IHPDOH�JHQLWDO�

WUDFWV�� HWFHWHUD�� GHSHQGLQJ� RQ� WKH� TXDQWLW\� RI �
VFKLVWRVRPD�HJJV�DQG�ZKHUH�WKH\�DUH�GHSRVLWHG���
7KH� JUDQXORPD� FRDOHVFH� WR� IRUP� WXEHUFOHV��
QRGXOHV�DQG�PDVVHV�WKDW�RIWHQ�XOFHUDWH��JLYLQJ�ULVH�
WR� G\VXULD�� KHPDWXULD�� DQG� SURWHLQXULD� �� 7KH�
PDVVHV� FDQ� DOVR� REVWUXFW� XULQDU\� RXWIORZ��
GHSHQGLQJ� RQ� WKHLU� ORFDWLRQ�� OHDGLQJ� WR�
K\GURQHSKURVLV�DQG�K\GURXUHWHU���%XLOGLQJ�XS�RI �

$IULFDQ�-RXUQDO�RI �7URSLFDO�0HGLFLQH�DQG�%LRPHGLFDO�5HVHDUFK��9RO����1R����'HFHPEHU�����



��

EDFN�SUHVVXUH�IURP�WKH�REVWUXFWLRQ�FDQ�OHDG�WR�
UHQDO�GDPDJH��GHSHQGLQJ�RQ�WKH�VHYHULW\���7KH�
FKURQLF�SKDVH�FRLQFLGHV�ZLWK�WKH�SHULRG�ZKHUH�
DQWLJHQ�DQWLERG\� LPPXQH� FRPSOH[HV� DUH�
IRUPHG�DQG�GHSRVLWHG�LQ�WKH�NLGQH\��OHDGLQJ�WR�
SUROLIHUDWLYH� JORPHUXORQHSKULWLV�� � 2QFRJHQLF�
DOWHUDWLRQV�UHVXOWLQJ�IURP�HUURU�SURQH�UHSDLU�RI �
PRGLILHG�'1$��IURP�VFKLVWRVRPH�HJJ�GHULYHG�
HVWURJHQ�OLNH� PROHFXOHV� DQG� WKHLU� PHWDEROLWHV�
UHDFWLQJ�FRYDOHQWO\�ZLWK�'1$�EDVHV���OHDGLQJ�WR�
XURJHQLWDO� FDUFLQRPDV� RFFXU� LQ� WKH� FKURQLF�
SKDVH� WRR� �� 7KH� SUHYDOHQFH� RI � XULQDU\�
VFKLVWRVRPLDVLV�KDV� UHPDLQHG�UHODWLYHO\�KLJK� LQ�
1GRNZD�(DVW� /RFDO� *RYHUQPHQW� $UHD�
�1(/*$��RI �'HOWD�6WDWH�DQG�LWV�8ULQDU\�7UDFW�
3DWKRORJ\� �873�� LV� D� GLVHDVH�RI �SXEOLF�KHDOWK�
LPSRUWDQFH���+RZHYHU��WKHUH�LV�SDXFLW\�RI �GDWD�
RQ�WKH�LQIOXHQFH�RI �WKH�LQWHQVLW\�RI �LQIHFWLRQ�RQ�
WKH�873�RI �XULQDU\�VFKLVWRVRPLDVLV�LQ�1(/*$�
RI �'HOWD�6WDWH��7KLV� VWXG\� WKHUHIRUH�KHOSHG� LQ�
DGGUHVVLQJ�WKH�DERYH�NQRZOHGJH�JDS�����

68%-(&76�$1'�0(7+2'6
7KH�VWXG\�ZDV�FRQGXFWHG�LQ�WKH�VHOHFWHG�SULPDU\�
VFKRROV�LQ�1GRNZD�(DVW�/*$�RI �'HOWD�6WDWH��,W�
ZDV� D� FURVV� VHFWLRQDO� GHVFULSWLYH� VWXG\� RI �
SULPDU\� VFKRRO� FKLOGUHQ� DJHG� ����� \HDUV� LQ�
1GRNZD�(DVW� /RFDO� *RYHUQPHQW� $UHD�
�1(/*$�� RI � 'HOWD� 6WDWH�� WR� GHWHUPLQH� WKH�
UHODWLRQVKLS�EHWZHHQ�WKH�VHYHULW\�RI �XULQDU\�WUDFW�
XOWUDVRQRJUDSKLF�DEQRUPDOLWLHV�DPRQJ�SULPDU\�
VFKRRO�FKLOGUHQ�ZLWK�XULQDU\�VFKLVWRVRPLDVLV�DQG�
LQWHQVLW\�RI �LQIHFWLRQ��6XEMHFWV
�UHFUXLWPHQW�ZDV�
E\�PXOWLVWDJH��VWUDWLILHG�VDPSOLQJ�PHWKRG��7KH�
ZDUGV�DQG�WKH�SULPDU\�VFKRROV�ZHUH�VHOHFWHG�E\�
VLPSOH� UDQGRP� VDPSOLQJ� PHWKRG�� 8ULQH�
PLFURVFRS\��XULQH�FHQWULIXJDWLRQ�VHGLPHQWDWLRQ�
PHWKRG� RI � GLDJQRVLV�� ZDV� XVHG� WR� VHSDUDWH�
LQIHFWHG�DQG�XQLQIHFWHG�SULPDU\�VFKRRO�SXSLOV��
7KH�VFKLVWRVRPD�HJJV�LGHQWLILHG�GXULQJ�WKH�XULQH�
PLFURVFRS\� ZHUH� FRXQWHG� WZLFH� �WR� PLQLPL]H�
HUURUV�� DQG� UHFRUGHG� DV� QXPEHU� RI � HJJV� SHU�

��PLOOLOLWUHV� RI � XULQH� �(3��PO�� DQG� JUDGHG�
DFFRUGLQJ�WR�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��
VWDQGDUG�� ���� HJJV���� PO� XULQH� FRQVLGHUHG� DV�
PLOG�LQIHFWLRQ��DQG�����HJJV����PO�RI �XULQH�DV�
VHYHUH� LQIHFWLRQ� �� �� 7KLV� ZDV� FDUULHG� E\� D�
ODERUDWRU\� VFLHQWLVW�ZKR�KDG�XQGHUJRQH� IXUWKHU�
WUDLQLQJ�RQ�SDUDVLWRORJ\�� WR� HQVXUH�DFFXUDF\��$OO�
WKH�LQIHFWHG�VXEMHFWV�SURFHHGHG�WR�WKH�QH[W�VWDJH�
RI �WKH�VWXG\�

7KH�LQIHFWHG�SXSLOV�ZHUH�VFDQQHG�LQ�WKH�PRUQLQJ��
7KH�NLGQH\V��WKH�XUHWHUV��DQG�WKH�EODGGHU�RI �DOO�WKH�
VXEMHFWV�ZHUH�VFDQQHG�XVLQJ�D����0K]�FXUYLOLQHDU�
DUUD\�WUDQVGXFHU�RI �D�ORJLF�9��XOWUDVRXQG�PDFKLQH�
�*(�0HGLFDO�V\VWHPV>&+,1$@�&2�/7'���������
E\� D�&RQVXOWDQW�5DGLRORJLVW�� WR�PLQLPL]H� HUURU��
7KH�UDGLRORJLVW�KDG�QR�NQRZOHGJH�RI �WKH�LQWHQVLW\�
RI �LQIHFWLRQ�RI �WKH�VXEMHFWV�WR�PLQLPL]H�ELDV�DV�
ZHOO��

7KH�NLGQH\V�ZHUH�DVVHVVHG�LQ�WKH�ORQJLWXGLQDO�DQG�
WUDQVYHUVH� D[LV� IRU� SDWKRORJLHV� RI � WKH� UHQDO�
SDUHQFK\PDO�DQG�SHOYL�FDO\FHDO�FROOHFWLQJ�V\VWHPV��
7KH� DEQRUPDOLWLHV� ZHUH� FODVVLILHG� DQG� VFRUHG�
DFFRUGLQJ�WR�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��
JXLGHOLQH� IRU� VFKLVWRVRPLDVLV� PRUELGLW\�� 7KH�
SDWKRORJLFDO� OHVLRQV� ZHUH� FODVVLILHG� LQWR� WKRVH�
DIIHFWLQJ�WKH�EODGGHU�DQG�WKRVH�DIIHFWLQJ�WKH�XSSHU�
XULQDU\�WUDFW��XUHWHU�DQG�NLGQH\V���)RU�WKH�EODGGHU�
SDWKRORJLHV�� WKH� VFRUHV�ZHUH�JLYHQ� DV� IROORZV�� D�
ZDOO� LUUHJXODULW\� ZLWK� WKLFNHQLQJ� XS� WR� �PP� LV�
VFRUHG����DQG���LI �PXOWLIRFDO��$�IRFDO�EODGGHU�ZDOO�
WKLFNHQLQJ�JUHDWHU�WKDQ��PP�ZDV�JLYHQ�D�VFRUH�RI �
��� DQG� D� VFRUH� RI � �� LI � PXOWLIRFDO�� $� PDVV�
FRQVLGHUHG�DV�D�ORFDOL]HG�WKLFNHQLQJ�RI �WKH�EODGGHU�
ZDOO��SURWUXGLQJ� LQWR� WKH� OXPHQ��!���PP���ZDV�
JLYHQ�D�VFRUH�RI ���ZKHQ�VLQJOH�DQG�D�VFRUH�RI �Q���
IRU� PXOWLSOH� PDVVHV� �Q�  � QXPEHU� RI � PDVVHV���
3VHXGR�SRO\SV��GHILQHG�DV�RXWJURZWKV�RI �WKH�ZDOO��
DWWDFKHG� E\� VOHQGHU� EDVHV� �QDUURZHU� WKDQ� WKH�
PDVV���ZHUH�VFRUHG�OLNH�WKH�PDVVHV��(DFK�OHVLRQ�LQ�
WKH�ZDOO�ZDV� VFRUHG�RQO\�RQFH�� LQ�RQH� FDWHJRU\�

,QWHQVLW\�RI �8ULQDU\�6FKLVWRVRPLDVLV��DQG�3UHYDOHQFH�RI �8ULQDU\�7UDFW�3DWKRORJ\�
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RQO\����+\GURXUHWHU�ZDV�JLYHQ�D�VFRUH�RI ���ZKHQ�
PRGHUDWHO\�GLODWHG��WKH�XUHWHU�EHLQJ�YLVXDOL]HG�DW�
WKH�SUR[LPDO� DQG�RU�GLVWDO� WKLUG��� DQG���ZKHQ�
JURVVO\� GLODWHG� �WKH� XUHWHU� EHLQJ� GLODWHG� PRUH�
WKDQ� LV� UHTXLUHG� IRU� PHUH� YLVXDOL]DWLRQ���
+\GURQHSKURVLV�ZDV�JLYHQ�D�VFRUH�RI ���LI �GLODWHG�
ZLWK�FRQVHUYHG�SDUHQFK\PD��GLVWDQFH�EHWZHHQ�
UHQDO� SHOYLV� DQG� FDSVXOH� EHLQJ� !� �FP��� DQG� D�
VFRUH� RI � �� LI � VHYHUHO\� GL ODWHG� ZLWK�
FRPSUHVVLRQ�DEVHQFH�RI �SDUHQFK\PD��GLVWDQFH�
EHWZHHQ�UHQDO�SHOYLV�DQG�FDSVXOH�EHLQJ����FP���
8ULQDU\� WUDFW� OHVLRQV� QRW� PHHWLQJ� WKH� DERYH�
FULWHULD� ZHUH� JLYHQ� VFRUHV� RI � �� �� 'DWD� ZHUH�
DQDO\]HG� XVLQJ� WKH� 6WDWLVWLFDO� 3DFNDJH� IRU� WKH�
6RFLDO�6FLHQFHV��6366��YHUVLRQ�����,QWHQVLW\�RI �
LQIHFWLRQ� DQG� SUHYDOHQFH�VHYHULW\� RI � XULQDU\�
WUDFW� DEQRUPDOLW\� ZHUH� WUHDWHG� DV� FDWHJRULFDO�
YDULDEOHV�DQG�H[SUHVVHG�XVLQJ�IUHTXHQF\� WDEOHV�
DQG� FKDUWV�� 7KH� VLJQLILFDQFH� RI � DVVRFLDWLRQ�
EHWZHHQ�WKH�SUHYDOHQFH�RI �873�DQG�LQWHQVLW\�RI �
LQIHFWLRQ�ZHUH�WHVWHG�XVLQJ�FKL�VTXDUH�WHVW�DQG�
)LVKHU
V�H[DFW�WHVW�ZKHQ�LQGLFDWHG��7KH�OHYHO�RI �
VLJQLILFDQFH�ZDV�VHW�DW�D�S�YDOXH�RI �OHVV�WKDQ������

(WKLFDO�&RQVLGHUDWLRQ
(WKLFDO�FOHDUDQFH�ZDV�REWDLQHG�IURP�WKH�(WKLFV�
&RPPLWWHH�� )0&�$VDED��:ULWWHQ� SHUPLVVLRQV�
ZHUH�REWDLQHG�IURP�WKH�6WDWH�0LQLVWU\�RI �%DVLF�
DQG� 6HFRQGDU\� (GXFDWLRQ�� DQG� WKH� /RFDO�
*RYHUQPHQW�&KDLUPDQ��9HUEDO�SHUPLVVLRQ�ZDV�
REWDLQHG�IURP�WKH�FRPPXQLW\� OHDGHUV��:ULWWHQ�
LQIRUPHG� FRQVHQW� ZHUH� REWDLQHG� IURP� WKH�
SDUHQWV�FDUHJLYHUV�RI �WKH�VWXG\�SDUWLFLSDQWV�DQG�
ZULWWHQ� DVVHQW� ZHUH� REWDLQHG� IURP� WKH�
SDUWLFLSDQWV�DJHG����\HDUV

5(68/76
*HQHUDO� FKDUDFWHULVWLFV� RI � WKH� VWXG\�
SRSXODWLRQ
7KHUH�ZHUH����LQIHFWHG�VWXG\�SDUWLFLSDQWV�ZKR�
FRPSOHWHG� WKH� VWXG\�� 7KHUH� ZHUH� ��� PDOHV�
��������DQG���IHPDOHV����������JLYLQJ�D�UDWLR�RI �
������� 7KH\� DOO� EHORQJHG� WR� WKH� ORZHU� VRFLR�

HFRQRPLF� VWDWXV�� 7KH� PHDQ� �6'�� RI � ZHLJKW��
KHLJKW�� DQG� ERG\� PDVV� LQGH[� �%0,�� RI � WKH�
VXEMHFWV�ZHUH�����NJ��������������FP���������DQG�

�����NJ�P �������UHVSHFWLYHO\��
$PRQJ�WKH�LQIHFWHG�VXEMHFWV�WKDW�FRPSOHWHG�WKH�
VWXG\�� ������ �������� KDG� 873� XVLQJ�
XOWUDVRQRJUDSK\�

,QWHQVLW\�RI �WKH�86�LQIHFWLRQ�LQ�WKH�VXEMHFWV
)RXUWHHQ�RXW�RI �WKH����LQIHFWHG�VXEMHFWV���������
WKDW� FRPSOHWHG� WKH� VWXG\� KDG� PLOG� LQIHFWLRQ��
ZKLOH�WKH�UHVW�KDG�VHYHUH�LQIHFWLRQ

3UHYDOHQFH� RI � 873� DPRQJ� WKH� VWXG\�
SDUWLFLSDQWV
6HYHQWHHQ���������RXW�RI �WKH����LQIHFWHG�SXSLOV�
VWXGLHG�� KDG� DW� OHDVW� RQH� DEQRUPDOLW\� RI � WKH�
EODGGHU� ZDOO� VXFK� DV� EODGGHU� PDVV�� LQFUHDVHG�
EODGGHU� ZDOO� WKLFNQHVV�� DEQRUPDO� EODGGHU� ZDOO�
VKDSH��DQG�EODGGHU�ZDOO�LUUHJXODULW\��7ZR��������
RXW�RI �WKH����LQIHFWHG�SXSLOV�KDG�K\GURXUHWHU��DQG�
�� �������� RXW� RI � WKH� ��� LQIHFWHG� SXSLOV� KDG�
K\GURQHSKURVLV�RI �DW�OHDVW�RQH�NLGQH\��

5HODWLRQVKLS�FRUUHODWLRQ� EHWZHHQ� WKH�
LQWHQVLW\� RI � LQIHFWLRQ� DQG� SUHYDOHQFH� RI �
XULQDU\�WUDFW�SDWKRORJLHV�
7KH� LQWHQVLW\� RI � LQIHFWLRQ� KDG� QR� VLJQLILFDQW�
UHODWLRQVKLS�ZLWK� WKH�SUHYDOHQFH�RI � WKH�XULQDU\�
WUDFW�SDWKRORJLHV�DV�VKRZQ�LQ�WDEOH�,�

�� ,QWHQVLW\�RI �8ULQDU\�6FKLVWRVRPLDVLV��DQG�3UHYDOHQFH�RI �8ULQDU\�7UDFW�3DWKRORJ\���
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7$%/(�,��5HODWLRQVKLS�EHWZHHQ�LQWHQVLW\�RI �LQIHFWLRQ�DQG�SUHYDOHQFH�RI �873

3DUDPHWHU � � ���������,QWHQVLW\�RI �LQIHFWLRQ � S�YDOXH

� 0LOG�LQIHFWLRQ��1 ���� �
Q���� �

6HYHUH�LQIHFWLRQ�1 ��������
Q���� �
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V�([DFW�7HVW

5HODWLRQVKLS�EHWZHHQ�WKH�,QWHQVLW\�RI �LQIHFWLRQ�DQG�VHYHULW\�RI �8ULQDU\�7UDFW�3DWKRORJ\�RI �
8ULQDU\�6FKLVWRVRPLDVLV�
7KHUH�ZDV�QR�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�WKH�LQWHQVLW\�RI �LQIHFWLRQ�DQG�VHYHULW\�RI �873�DV�VKRZQ�LQ�
7DEOH�,,�

7$%/(�,,��5HODWLRQVKLS�EHWZHHQ�LQWHQVLW\�RI �LQIHFWLRQ�DQG�VHYHULW\�RI �873
3DUDPHWHU � ��������������,QWHQVLW\�RI �LQIHFWLRQ �)(7 �S�YDOXH
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%LODWHUDO�PRG�K\GURQHSK �������� ��������

6HYHUH�K\GURQHSKURVLV� �������� �������

PRG�� �PRGHUDWH��K\GURQHSK� �K\GURQHSKURVLV��)(7� �)LVKHU
V�([DFW�7HVW
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',6&866,21
7KH�SUHYDOHQFH�DQG�VHYHULW\�RI �873�LQ�WKLV�VWXG\�
KDG�QR�VLJQLILFDQW�UHODWLRQVKLS�ZLWK�WKH�LQWHQVLW\�
RI �LQIHFWLRQ��6LPLODU�WR�WKLV�ILQGLQJ��.LQJ�HW�DO��
DQG�2QLOH� HW� DO�� �� UHSRUWHG� WKDW� VXEMHFWV�ZLWK�
EODGGHU�SDWKRORJLHV��FRXOG�KDYH�PLOG�RU�VHYHUH�
VFKLVWRVRPLDVLV� LQIHFWLRQ�� 7KH� ILQGLQJ� LV�
KRZHYHU�DW�YDULDQFH�ZLWK�WKRVH�RI �9HVWHU�HW�DO�����
(NZXQLIH�HW�DO����1PRUVL�HW�DO����DQG�6DFNR�HW�
DO� ��� ZKR� DOO� UHSRUWHG� WKDW� 873� RI � XULQDU\�
VFKLVWRVRPLDVLV�ZHUH�DVVRFLDWHG�ZLWK�LQFUHDVLQJ�

���������HJJ�RXWSXW��� �$�QXPEHU�RI �IDFWRUV�PD\�SOD\�
D� UROH� LQ� WKH� GLIIHUHQFHV�� *HQHWLF� IDFWRUV� IRU�
LQVWDQFH��DV�VXJJHVWHG�E\�.RXULED�HW�DO���LQ�0DOL��
PD\� SOD\� D� UROH� LQ� WKH� VLPLODULW\� EHWZHHQ� WKLV�
LQGH[�VWXG\�DQG�WKH�VWXGLHV�E\�.LQJ�HW�DO��DQG�
2QLOH� HW� DO�� �� ,W�PD\� EH� WKDW�PDMRULW\� RI � WKH�
VXEMHFWV�ZLWK�873�ZHUH�LPPXQRORJLFDOO\�QDwYH��
DQG� VR�� PRXQWHG� D� YLJRURXV� LQIODPPDWRU\�
UHVSRQVH� WR� DQ\� LQIHFWLRQ��EH� LW�PLOG�RU�KHDY\�

���LQIHFWLRQ� �UHVXOWLQJ�LQ�873��,W�PD\�DOVR�EH�WKDW�
DFTXLUHG�LPPXQLW\�GHYHORSHG�HDUOLHU�LQ�DUHDV�RI �
KLJK� H[SRVXUHV�� DQG� WKLV� DFTXLUHG� LPPXQLW\�
PRGXODWHG� WKH� KRVW� LPPXQH� UHVSRQVH� WR� WKH�
DQWLJHQ�RI �VFKLVWRVRPD�HJJV��WR�WKH�GHYHORSPHQW�
RI �873��HVSHFLDOO\� LQ�KHDYLO\� LQIHFWHG�VXEMHFWV��
7KLV�LV�DV�UHSRUWHG�E\�-RVHSK�HW�DO���LQ�������DQG�
:RROKRXVH�HW�DO���LQ������

&21&/86,21
7KH�SUHYDOHQFH�DQG�VHYHULW\�RI �873�LQ�WKLV�VWXG\�
KDG�QR�VLJQLILFDQW�UHODWLRQVKLS�ZLWK�WKH�LQWHQVLW\�
RI �LQIHFWLRQ��7KHUHIRUH��WKH�ILQDO�WKRXJKW�RQ�WKH�
LQIOXHQFH� RI � VHYHULW\� RI � LQIHFWLRQ� RQ� WKH�
GHYHORSPHQW� RI � 873� IURP� WKLV� VWXG\� LV� WKDW�
LQWHQVLW\�RI �VFKLVWRVRPLDVLV�LQIHFWLRQ�DORQH�PD\�
QRW� DIIHFW� WKH� GHYHORSPHQW� RI � 873� RI �
VFKLVWRVRPLDVLV��7KLV� LQIOXHQFH�PD\�EH� DOWHUHG�
SUREDEO\�E\�JHQHWLF�PDNH�XS�RI �WKH�SDUDVLWH��DQG�
WKH�KRVWV
�LPPXQH�UHVSRQVH�

5()(5(1&(6
��� %DUVRXP�56��(VPDW�*��(O�%D]�7��+XPDQ�

6FKLVWRVRPLDVLV��&OLQLFDO�3HUVSHFWLYH��5HYLHZ��
-�$GY�5HV���������������������GRL����������
M�MDUH������������

���� $KPHG � 6+ � � 6 FK L V W R VRP L D V L V � � , Q � �
0HGVFDSH�&RP�� $YDLODEOH� DW� KWWS����
ZZZ�HPHGLFLQH�PHGVFDSH�FRP�DUWLFOH�����
��RYHUYLHZ��$FFHVVHG������������

���� .LQJ�&+��6FKLVWRVRPLDVLV��,Q��.OLHJPDQ�50��
%HKUPDQ�5(�� -HQVRQ�+%��6WDQWRQ�%)� �HG��
1HOVRQ�7H[WERRN�RI �3HGLDWULFV����WK�(GLWLRQ��
6DXQGHUV�(OVHYLHU�3KLODGHOSKLD�������������
�����

���� 7XIIRXU� ,�� $\L� ,��*ZLUD� 70��'XPDVKLH� (��
$VKRQJ� <�� $SSLDK�2SRQJ� 5�� 6FKLVWRVRPD�
HJJ�DQWLJHQ�LQGXFHV�RQFRJHQLF�DOWHUDWLRQV�LQ�
KXPDQ� SURVWDWH� FHOOV�� $QDO� &HOO� 3DWKRO��
�����$UWLFOH� ,'������� GRL���������������
�������

���� (NZXQLIH� &$�� $JERU� 92�� 2]XPED� $1��
(QHDQ\D� &,� � 8NDJD� &1�� 3UHYDOHQFH� RI �
XULQDU\� VFKLVWRVRPLDVLV� LQ� ,\HGH�$PH�
&RPPXQLW\� DQG� HQYLURQ� LQ� 1GRNZD� (DVW�
/RFDO� *RYHUQPHQW� $UHD� �� 'HOWD� 6WDWH� ��
1LJHULD��1LJHU�-�3DUDVLWRO����������������

��� 6FKLVWRVRPLDVLV�� KWWS���ZZZ�FGF�JRY��
SDUDVLWHV�VFKLVWRVRPLDVLV�GLVHDVH�KWPO�

���� 5LFKWHU�-��&DPSDQJH�*��+DW]�*��%HUTXLVW�15��
-HQNLQV�-0��8OWUDVRXQG�LQ�6FKLVWRVRPLDVLV��$�
3UDFWLFDO� JXLGH� WR� WKH� VWDQGDUGL]HG� XVH� RI �
XOWUDVRQRJUDSK\� IRU� WKH� DVVHVVPHQW� RI �
6FKLVWRVRPLDVLV�UHODWHG� 0RUELGLW\�� :RUOG�
+HDO� 2UJDQ�� ��������������� GRL����������
M����������������������[

���� .LQJ�&+��.HDWLQJ�&(��0XUXND�-)�2XPD�-+��
+RXVHU�+��6LRQJRN�7.��HW�DO��8ULQDU\�WUDFW�
PRUELGLW\� LQ� VFKLVWRVRPLDVLV� KDHPDWRELD��
$VVRFLDWLRQV� ZLWK� DJH� DQG� LQWHQVLW\� RI �
LQIHFWLRQ� LQ� DQ� HQGHPLF� DUHD� RI � &RDVW�
3URYLQFH�� .HQ\D�� $P� -� 7URS� 0HG� +\J��
����������������� GRL���������DMWPK��
�����������

���� 2QLOH� 26�� $ZRERGH� +2�� 2ODGHOH� 96��
$JXQOR\H�$0��$QXPXGX�&,��'HWHFWLRQ�RI �

,QWHQVLW\�RI �8ULQDU\�6FKLVWRVRPLDVLV��DQG�3UHYDOHQFH�RI �8ULQDU\�7UDFW�3DWKRORJ\���
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��

XU LQDU \� WUDFW � SDWKRORJ \� LQ� VRPH�
VFKLVWRVRPD� KDHPDWRELXP� LQIHFWHG�
QLJHULDQ� DGXOWV�� -� 7URS� 0HG�� �����������
GRL���������������������

�����9HVWHU�8��.DUGRUII �5��7UDRUp�0��7UDRUH�+$��
)RQJRUR�6�� -XFKHP�&�� HW� DO��8ULQDU\� WUDFW�
PR U E L G L W \ � G X H � W R � 6 FK L V W R V RPD �
KDHPDWRELXP�LQIHFWLRQ�LQ�PDOL��.LGQH\�,QW��
���� ����� � �������� � � GR L ��� �������
NL���������

�����(NZXQLIH� &$��2NDIRU� )&��1ZDRUJX�2&��
8OWUDVRQRJUDSKLF� VFUHHQLQJ� RI � XULQDU\�
VFKLVWRVRPLDVLV� LQIHFWHG�SDWLHQWV� LQ�$JXOX�
FRPPXQLW\�� $QDPEUD� VWDWH�� VRXWKHDVW�
1LJHULD�� ,QW� $UFK� 0HG�� �����������
GRL�����������������������

�����1PRUVL�23*��8NZDQGX�1&'��2JRLQMD�6��
%ODFNLH� +27�� 2GLNH� 0$&�� 8ULQDU\� WUDFW�
SDWKRORJ\� LQ� 6FKLVWRVRPD� KDHPDWRELXP�
LQIHFWHG�UXUDO�1LJHULDQV��6RXWKHDVW�$VLDQ�-�
7URS�0HG�3XEOLF�+HDOWK�������������������

�����6DFNR�0��0DJQXVVHQ�3��.HLWD�$'��7UDRUH�
06��/DQGRXUH�$��'RXFRXUH�$��HW�DO��,PSDFW�
RI �6FKLVWRVRPD�KDHPDWRELXP�LQIHFWLRQ�RQ�

XULQDU\�WUDFW�SDWKRORJ\��QXWULWLRQDO�VWDWXV�DQG�
DQDHPLD� LQ� VFKRRO�DJHG� FKLOGUHQ� LQ� WZR�
GLIIHUHQW�HQGHPLF�DUHDV�RI � WKH�1LJHU�5LYHU�
%DVLQ�� 0DOL�� $FWD� 7URS�� ������ GRL���������
�M�DFWDWURSLFD������������

�����.RXULED�%��7UDRUH�+$��'DER�$��6DQJDUH�/��
*XLQGR�+��.HLWD�$6��HW�DO��8ULQDU\�GLVHDVH�LQ�
�� 'RJRQ� SRSXODWLRQV� ZLWK� GLIIHUHQW�
H[SRVXUH� WR� 6FKLVWRVRPD� KDHPDWRELXP�
LQIHFWLRQ��SURJUHVVLRQ�RI �EODGGHU�DQG�NLGQH\�
GLVHDVHV�LQ�FKLOGUHQ�DQG�DGXOWV��-�,QIHFW�'LV��
��������������������GRL����������������

�����-RVHSK�6�� -RQHV�)0��:DOWHU�.��)XOIRUG�$-��
.LPDQL� *��0ZDWKD� -.�� HW� DO�� ,QFUHDVHV� LQ�
KXPDQ� 7� KHOSHU� �� F\WRNLQH� UHVSRQVHV� WR�
6FKLVWRVRPD� PDQVRQL� ZRUP� DQG� ZRUP�
WHJXPHQW�DQWLJHQV�DUH�LQGXFHG�E\�WUHDWPHQW�
Z L WK � S UD] LTXDQ WH O � � - � ,Q IHF W � ' L V� �
������������������GRL���������������

�����:RROKRXVH�0(-��+DJDQ�3��6HHNLQJ�WKH�JKRVW�
RI �ZRUPV�SDVW��1DW�0HG������������������
GRL��������������

,QWHQVLW\�RI �8ULQDU\�6FKLVWRVRPLDVLV��DQG�3UHYDOHQFH�RI �8ULQDU\�7UDFW�3DWKRORJ\���

&LWDWLRQ��7KLV�DUWLFOH�VKRXOG�EH�FLWHG�DV��0EDJZX�
1(��(]HRQZX�%8��$JDEL�-2��2NROR�61��,QWHQVLW\�
RI � 8ULQDU\� 6FKLVWRVRPLDVLV� DQG� 3UHYDOHQFH� RI �
8ULQDU\�7UDFW�3DWKRORJ\�DPRQJ�3ULPDU\�6FKRRO�
3XSLOV�LQ�'HOWD�6WDWH��6RXWK�VRXWK��1LJHULD��$IU��-��
7URS��0HG��	�%LRPHG��5HV�������������������
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