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Momentum 
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0DMRU��(QJOLVK�/LWHUDWXUH 0DMRU��%LRFKHPLVWU\ 

)DFXOW\�0HQWRU 

'U��/DXUHQ�.LQJ 

$VVLVWDQW�3URIHVVRU�RI�%LRORJ\ 
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Momentum 
)DFXOW\�5HYLHZHUV 

'U��/DXUHQ�.LQJ���$VVLVWDQW�3URIHVVRU�RI�%LRORJ\ 

�����'U� .LQJ HDUQHG� KHU� GRFWRUDWH� LQ� 0LFURELRORJ\� IURP� WKH� 8QLYHUVLW\� RI� 0LVVLVVLSSL� 
0HGLFDO� &HQWHU� LQ� ������ 6KH� WKHQ� VHUYHG� DV� D� SRVWGRFWRUDO� IHOORZ� DW� :DNH� )RUHVW� 
8QLYHUVLW\� IURP� ����-����� EHIRUH� DFFHSWLQJ� D� SRVLWLRQ� DV� DQ� $VVLVWDQW� 3URIHVVRU� RI� 
%LRORJ\� DW� &ROXPEXV� 6WDWH� 8QLYHUVLW\�� 'U� .LQJ LV� QRZ� LQ� KHU� ILIWK� \HDU� DW� &68� DQG� 
WHDFKHV� D� ZLGH� YDULHW\� RI� FRXUVHV� LQFOXGLQJ� 3ULQFLSOHV� RI� %LRORJ\�� *HQHUDO� %LRORJ\�� 
2UJDQLVPLF� %LRORJ\�� %LRWHUURULVP�� 0LFURELRORJ\� IRU� WKH� +HDOWK� 6FLHQFHV�� 0LFURELDO� 
3DWKRJHQHVLV�� ,PPXQRORJ\�� DQG� D� VWXG\� DEURDG� FODVV� IRFXVHG� RQ� KHDOWK� LVVXHV� LQ� WKH� 
%DKDPDV�� +HU� SULPDU\� UHVHDUFK� LQWHUHVWV� LQFOXGH� EDFWHULDO� SDWKRJHQHVLV�� KRVW-SDWKRJHQ� 
LQWHUDFWLRQV��DQG�DQWLELRWLF�UHVLVWDQFH�� 

'U��-LP�2ZHQ��3URIHVVRU�RI�(QJOLVK 

�����-LP�2ZHQ� LV�D�3URIHVVRU�RI�(QJOLVK�DW�&ROXPEXV�6WDWH�8QLYHUVLW\��ZKHUH�KH�KDV�EHHQ� 
WHDFKLQJ� IRU� ��� \HDUV�� %HIRUH� MRLQLQJ� WKH� &68� IDFXOW\�� 3URIHVVRU� 2ZHQ� WDXJKW� DW� -DPHV� 
0DGLVRQ�8QLYHUVLW\�� WKH�8QLYHUVLW\�RI�9LUJLQLD�� DQG�1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��+H� 
UHFHLYHG�KLV�3K'�IURP�WKH�8QLYHUVLW\�RI�9LUJLQLD��KLV�DUHD�RI�H[SHUWLVH�LV�%ULWLVK�/LWHUDWXUH� 
RI�WKH�5HVWRUDWLRQ�DQG���WK�&HQWXU\� 

'U��0DUN�6FKPLGW��3URIHVVRU� �'HSDUWPHQW�&KDLU�RI�3V\FKRORJ\ 

�����'U�� 6FKPLGW� HDUQHG� KLV� GRFWRUDWH� LQ� 3V\FKRORJ\�� ZLWK� D� FRQFHQWUDWLRQ� LQ� ELRORJLFDO� 
SV\FKRORJ\�� IURP� WKH� 8QLYHUVLW\� RI� *HRUJLD� LQ� ����� DQG� KDV� ZRUNHG� DW� &ROXPEXV� 6WDWH� 
8QLYHUVLW\�VLQFH�WKDW�WLPH��+H�LV�FXUUHQWO\�VHUYLQJ�DV�&KDLU�RI�WKH�'HSDUWPHQW�RI�3V\FKRORJ\� 
DW�&ROXPEXV�6WDWH�8QLYHUVLW\�� 'U��6FKPLGW� WHDFKHV�%LRORJLFDO�3V\FKRORJ\��6HQVDWLRQ� DQG� 
3HUFHSWLRQ�� +LVWRU\� DQG� 6\VWHPV� RI� 3V\FKRORJ\�� &RPSDUDWLYH� $QLPDO� %HKDYLRU�� DQG� 
3V\FKRORJ\�DV�D�0DMRU�DQG�&DUHHU��+LV�UHVHDUFK�LQWHUHVWV�LQFOXGHV�DVSHFWV�RI�EUDLQ�IXQFWLRQ�� 
SHUFHSWLRQ��DQG�FRJQLWLRQ�LQ�KXPDQV�DQG�QRQ-KXPDQ�DQLPDOV� 

'U��.DWKHULQH�5�*��:KLWH��$VVLVWDQW�3URIHVVRU�RI�3V\FKRORJ\ 

�����'U�� :KLWH� HDUQHG� KHU� GRFWRUDWH� LQ� 3V\FKRORJ\�� ZLWK� D� FRQFHQWUDWLRQ� VRFLDO� FRJQLWLYH� 
QHXURVFLHQFH��IURP�WKH�8QLYHUVLW\�RI�7H[DV�DW�(O�3DVR�LQ�������6KH�ZRUNHG�DV�DQ�$VVLVWDQW� 
3URIHVVRU� DW� &ROXPEXV� 6WDWH� 8QLYHUVLW\� IURP� ����� WR� ������ DQG� EHJDQ� KHU� WHQXUH� DV� DQ� 
$VVLVWDQW� 3URIHVVRU� DW� .HQQHVDZ� 6WDWH� LQ� WKH� IDOO� RI� ������ $W� .68�� 'U�� :KLWH� WHDFKHV� 
5HVHDUFK�0HWKRGV� �6WDWLVWLFV��6FLHQFH�RI�3V\FKRORJ\��6RFLDO�3V\FKRORJ\��&URVV-&XOWXUDO� 
3V\FKRORJ\�� DQG� WKH� 3V\FKRORJ\� RI� 'LYHUVLW\�� +HU� SULPDU\� UHVHDUFK� LQWHUHVWV� LQFOXGH� 
LQWHUJURXS� UDFH �UHODWLRQV��VRFLDO�SHUFHSWLRQ��DQG�FXOWXUDO�LQIOXHQFHV�RQ�WKHVH�SURFHVVHV�� 

�� 



 

 

 

   

     

  

 

 

 

 

 

 

 

 

 

 

 

Letter from the Provost 
'HDU�)ULHQGV� 

�����,�DP�YHU\�H[FLWHG�WR�VKDUH�ZLWK�\RX�WKLV�\HDU¶V�SXEOLFDWLRQ�RI�0RPHQWXP��&ROXPEXV� 

6WDWH�8QLYHUVLW\¶V�LQQRYDWLYH�SXEOLFDWLRQ�SURPRWLQJ�XQGHUJUDGXDWH�UHVHDUFK�DW�&ROXPEXV� 

6WDWH� 8QLYHUVLW\� DV� ZHOO� DV� DW� XQLYHUVLWLHV� DFURVV� WKH� FRXQWU\� DQG� EH\RQG�� 7KLV� SHHU-

UHYLHZHG�MRXUQDO�SURYLGHV�D�SURIHVVLRQDO�DFDGHPLF�YHQXH�IRU�RXU�XQGHUJUDGXDWHV�WR�VKDUH� 

WKH�VFKRODUO\�ZRUN�WKH\�DUH�HQJDJHG�LQ�ZLWK�IDFXOW\�PHQWRUV�DQG�WKHLU�SHHUV� 

�����$V� D� IDLUO\�QHZ�PHPEHU�RI� WKH�&ROXPEXV�6WDWH�8QLYHUVLW\� FRPPXQLW\�� ,� KDYH�EHHQ� 

WKRURXJKO\� LPSUHVVHG� ZLWK� WKH� VWURQJ� FRPPLWPHQW� RQ� RXU� FDPSXV� WR� HQJDJLQJ� 

XQGHUJUDGXDWHV� LQ� PHDQLQJIXO� UHVHDUFK� H[SHULHQFHV�� )DFXOW\� PHPEHUV� DFURVV� DOO� 

GLVFLSOLQHV�VHUYH�DV�PHQWRUV�DQG�LPEXH�VWXGHQWV�ZLWK�WKH�NQRZOHGJH��VNLOOV��DQG�SDVVLRQ� 

IRU� UHVHDUFK� LQ� WKHLU�FKRVHQ� ILHOGV��7KURXJK� WKLV� UHVHDUFK�� VWXGHQWV�DUH�QRW�RQO\�JDLQLQJ� 

NQRZOHGJH�� EXW� FUHDWLQJ� QHZ� NQRZOHGJH� WR� DGYDQFH� WKHLU� UHVSHFWLYH� ILHOGV� DQG� 

GLVFLSOLQHV� 

�����7KH�0RPHQWXP�HGLWRULDO�VWDII��FRPSULVHG�RI�XQGHUJUDGXDWH�VWXGHQWV�IURP�D�YDULHW\�RI� 

DFDGHPLF�PDMRUV�� LV�VWURQJO\�FRPPLWWHG� WR�SURYLGLQJ�VFKRODUV�DW� DOO� OHYHOV�ZLWK�D�EURDG� 

VFRSH�RI� UHVHDUFK�ZLWK�YDU\LQJ� OHYHOV�RI� FRPSOH[LW\� DQG� VLJQLILFDQFH�� 'U�� /DXUHQ� .LQJ� 

VHUYHV�DV�WKH�IDFXOW\�DGYLVRU�DQG�VXSSRUWV�WKH�HGLWRULDO�VWDII��6KH�HPSRZHUV�WKHVH�VWXGHQWV� 

WR� H[SDQG� WKHLU� KRUL]RQV� DQG� GHYHORS� DV� VFKRODUV� DQG� OHDGHUV� DV� WKH\� PDNH� HGLWRULDO� 

GHFLVLRQV�IRU�WKLV�SXEOLFDWLRQ� 

�����,� WKLQN� \RX� ZLOO� ILQG� WKH� VFKRODUO\� DUWLFOHV� LQ� WKLV� LVVXH� VWLPXODWLQJ� DQG� LQIRUPDWLYH�� 

7KH� VWXGHQW� UHVHDUFKHUV¶� YLVLRQ� DQG� GHGLFDWLRQ� WR� DFDGHPLF� LQTXLU\� DUH� HYLGHQW� 

WKURXJKRXW�WKLV�ODWHVW�HGLWLRQ��,�FRPPHQG�WKH�HGLWRULDO�VWDII�RI�0RPHQWXP�IRU�D�MRE�ZHOO� 

GRQH� 

6LQFHUHO\� 

'HERUDK�(��%RUGHORQ��3K�'� 

3URYRVW�DQG�([HFXWLYH�9LFH�3UHVLGHQW 

�� 
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Editor’s Note 
'HDU�5HDGHUV� 

�����:KHQ� ,� ILUVW� MRLQHG� 0RPHQWXP�� WKH� HQWLUH� HGLWRULDO� ERDUG� KDG� MXVW� JUDGXDWHG� IURP� 

&ROXPEXV�6WDWH�8QLYHUVLW\� &68 �DQG�VLPXOWDQHRXVO\�UHWLUHG� WKHLU�GXWLHV�DV�HGLWRUV��$V� 

ZRXOG� EH� H[SHFWHG�� 0RPHQWXP� IHOO� DSDUW� LQ� WKH� WLPH� EHWZHHQ� WKHLU� V\QFKURQRXV� 

JUDGXDWLRQ� DQG� WKH� UHFUXLWPHQW� RI� WKUHH� LQH[SHULHQFHG� HGLWRUV�� P\VHOI� LQFOXGHG�� WR� WKH� 

HGLWRULDO� ERDUG�� ,W� WRRN� VHYHUDO� PRQWKV� RI� FROODERUDWLYH� HIIRUW� WR� UHEXLOG� WKH� HGLWRULDO� 

ERDUG�� OHDUQ� WKH� ZD\V� RI� VFKRODUO\� SXEOLFDWLRQ�� DQG� UHYLYH� DQG� UHYDPS� WKH� VWXGHQW� 

RUJDQL]DWLRQ�� EXW� LQ� WLPH� ZH� EHJDQ� WR� VHH� DQ� LQIOX[� RI� VXEPLVVLRQV� IURP� D� KDQGIXO� RI� 

XQLYHUVLWLHV�DQG�DQ�LQFUHDVHG�LQWHUHVW�DPRQJ�WKH�VWXGHQW�ERG\�DW�&68��7R�VD\�WKH�OHDVW�� 

WKLV�ZDV�H[WUHPHO\�JUDWLI\LQJ�DQG�HQFRXUDJLQJ��,�DWWULEXWH�RXU�VXFFHVV�WR�D�PXWXDO�ORYH�RI� 

UHVHDUFK��FROODERUDWLYH�VNLOOV��DQG�DQ�LQWHUHVW�LQ�WKH�SXEOLFDWLRQ�SURFHVV�LWVHOI� 

�����$V�,�KDYH�OHDUQHG�WKURXJK�P\�RZQ�H[SHULHQFHV��WKH�JRDO�RI�XQGHUJUDGXDWH�UHVHDUFK�LV� 

WR�QRW�RQO\�OHDUQ�IURP�VXFFHVVHV��EXW�DOVR�WR�OHDUQ�IURP�EOXQGHUV�DQG�IDLOXUHV��2XU�LQWHQW� 

LV� WR� SURYLGH� D� SODWIRUP� IRU� XQGHUJUDGXDWH� UHVHDUFKHUV� WR� GHPRQVWUDWH� WKDW� WKH\� KDYH� 

OHDUQHG�IURP�WKHLU� UHVHDUFK�H[SHULHQFHV--JRRG�DQG�EDG--DQG�FRPPXQLFDWH� WKHLU� ILQGLQJV� 

LQ�D�FRKHUHQW�DQG�SURIHVVLRQDO�PDQQHU��:H�KRSH�WKDW�ZH�KDYH�DFKLHYHG�WKLV�JRDO�ZLWK�WKLV� 

LVVXH� DQG� WKDW� \RX� ILQG� LWV� FRQWHQWV� LQWHUHVWLQJ� DQG� LQVLJKWIXO�� 3HUKDSV�� LI� \RX� DUH� DQ� 

XQGHUJUDGXDWH�\RXUVHOI��\RX�ZLOO�VHH�IURP�\RXU�SHHUV¶�ZRUN�WKDW�UHVHDUFK�H[SHULHQFH�DQG� 

SXEOLFDWLRQ�LV�IXQ��HGXFDWLRQDO��DQG�REWDLQDEOH�ZLWK�VRPH�QHWZRUNLQJ�DQG�GHWHUPLQDWLRQ�� 

,I�\RX�KDYH�QRW�IRUD\HG�LQWR�WKH�ZRUOG�RI�UHVHDUFK�\HW��,�KRSH�WKLV�LVVXH�ZLOO�LQVSLUH�\RX�WR� 

GR� VR��RU� DW� OHDVW� KDYH� D�JUHDWHU� DSSUHFLDWLRQ� IRU� WKH� WHGLXP� UHVHDUFKHUV� DW� DOO� OHYHOV�RI� 

VFKRODUVKLS�PXVW�JR� WKURXJK� WR�FRQWULEXWH� WR� WKH�XQLYHUVDO� OLEUDU\�RI�NQRZOHGJH�DQG�� LQ� 

WXUQ��KHOS�VRFLHW\�DW�ODUJH� 

%HVW� 

6WHSKDQLH�&ODUNH 

(GLWRU-LQ-&KLHI 

�� 



 

 

 

   

 

   

   

   
   

   

    
   

  	  

    
   

   

 

  

   

   

   

Table of Contents 

� 

5HVHDUFK 

$QWLPLFURELDO�$FWLYLW\�RI��1RYHO�&DWLRQLF�$PSKLSKLOHV 

0HODQLH�.XVDNDYLWFK 

�� 8QFURZQLQJ��'HJUDGDWLRQ�RI�6RYHUHLJQW\�LQ�)ODQQ�2¶%ULHQ¶V�$W� 
6ZLP-7ZR-%LUGV�DQG�5DEHODLV¶��*DUJDQWXD�DQG�3DQWDJUXHO 

$QQ�5LOH\-$GDPV 

5HODWLRQV�%HWZHHQ�0HDVXUHV�RI�0HGLD�&RQVXPSWLRQ�DQG�)DW� 
3KRELD 

$OOLVRQ�6WDOOZRUWK� �(PPD�0F3HWHUV 

�� 

�� 7KH�(IIHFWV�RI�$FHWRQH�DQG�+LVWLGLQH�RQ�WKH�9LDELOLW\�RI� 
$VWURF\WHV 

1LFKRODV�:LOVRQ� 

5HIOHFWLRQV 

�� 6WXG\�$EURDG�3HUVSHFWLYH��)LQGLQJ�WKH�/XFN�RI�WKH�,ULVK 

*DEULHOOH�&KDQ 

7KH�6XPPHU�,�)HOO�LQ�/RYH�ZLWK�WKH�25 

&DUROLQH�0XUSK\ 

�� 
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$QWLPLFURELDO�$FWLYLW\�RI�1RYHO�&DWLRQLF�$PSKLSKLOHV 

$EVWUDFW 

�����7KLV�SURMHFW�IRFXVHG�RQ�WKH�GHYHORSPHQW�RI�DPSKLSKLOHV�LQ�RUGHU�WR�SUHYHQW�KRVSLWDO-DFTXLUHG�LQIHF� 

WLRQV�EHIRUH�WKH\�KDYH�D�FKDQFH�WR�HQWHU�WKH�KRVW��WKHUHE\�UHGXFLQJ�WKH�QHHG�IRU�DQWLELRWLFV��7KH�DQWLEL� 

RWLF�UHVLVWDQFH�FULVLV�RI�WKH���VW�FHQWXU\�LV�D�GDQJHURXV�HSLGHPLF�ZLWK�JOREDO�FRQVHTXHQFHV��7KHUHIRUH�� 

WKHUH�LV�D�GHVSHUDWH�QHHG�IRU�QRYHO�DSSURDFKHV�LQ�DQWLPLFURELDO�UHVHDUFK��7KLV�ZRXOG�GHFUHDVH�WKH�RYHU� 

DOO� OHQJWK� RI� VWD\� LQ� KRVSLWDOV� DQG� FRVWV� DVVRFLDWHG� ZLWK� VXFK� D� VWD\�� ,Q� WKLV� VWXG\�� WHWUDFDWLRQLF� DP� 

SKLSKLOHV�ZLWK�WZR���-FDUERQ�FKDLQV�DQG�DQ�DOLSKDWLF�OLQNHU�ZHUH�VWXGLHG��7KH�0,&�YDOXH�RI�HDFK�DP� 

SKLSKLOH�DQG�VWUDLQ�SDLU�ZDV�GHWHUPLQHG�DQG�FRPSDUHG��/LQNHU�OHQJWK��WKH�GLVWDQFH�EHWZHHQ�KHDG�JURXSV� 

DWWDFKHG�WR�LGHQWLFDO�K\GURSKRELF�WDLOV�DSSHDUV�WR�DIIHFW�DQWLPLFURELDO�DFWLYLW\��$PSKLSKLOHV�ZLWK�ORQJHU� 

OLQNHUV� WHQG� WR�EH�PRUH�SRWHQW�DQWLEDFWHULDO� DJHQWV� WKDQ� WKRVH�ZLWK�VKRUWHU� OLQNHUV��$PSKLSKLOHV�ZHUH� 

DOVR�XVHG�LQ�FRPELQDWLRQ�ZLWK�DQWLELRWLFV�WR�GHWHUPLQH�ZKHWKHU�WKH�FRPELQDWLRQV�LQWHUDFWHG�V\QHUJLVWL� 

FDOO\� WR� NLOO� EDFWHULD�� 7KH� PRVW� SRWHQW� DPSKLSKLOH� ZDV� ��-%-��-%-��� DJDLQVW� DOO� EDFWHULD�� 7KLV� DP� 

SKLSKLOH�ZDV�ORQJHU�LQ�OLQNHU�OHQJWK�UHODWLYH�WR�RWKHU�GHULYDWLYHV��VXJJHVWLQJ�WKDW�WKHUH�LV�D�UHODWLRQVKLS� 

EHWZHHQ� OLQNHU� OHQJWK�DQG�DQWLPLFURELDO�SRWHQF\��7KH�GHYHORSPHQW�RI�QRYHO�DPSKLSKLOHV�PD\�EH�RQH� 

ZD\�WR�UHGXFH�WKH�QHHG�IRU�DQWLELRWLFV�WR�WUHDW�KRVSLWDO-DFTXLUHG�LQIHFWLRQV�� 

���������������$XWKRU V ��0HODQLH�.XVDNDYLWFK��6FLHQFHV��-DPHV�0DGLVRQ�8QLYHUVLW\ 

&RQWDFW��NXVDNDP[#GXNHV�MPX�HGX�� ��� ����-���� 

0HQWRU��'U��.\OH�6HLIHUW��3URIHVVRU��'HSDUWPHQW�RI�%LRORJ\��-DPHV�0DGLVRQ�8QLYHUVLW\ 

%LRJUDSK\ 

�����0\�QDPH�LV�0HODQLH�.XVDNDYLWFK��,�ZDV�ERUQ�LQ�3LWWVRQ��3HQQV\OYDQLD��,�DP����\HDU�ROG�DQG�JUDGX� 

DWHG� LQ� 0D\� ����� IURP� WKH� -DPHV� 0DGLVRQ� 8QLYHUVLW\� LQ� +DUULVRQEXUJ�� 9LUJLQLD� ZLWK� D� GHJUHH� ZLWK� 

+RQRUV�RI�'LVWLQFWLRQ�LQ�+HDOWK�6FLHQFHV�DQG�PLQRUV�LQ�%LRORJ\��3UH-0HGLFLQH��DQG�+RQRUV�,QWHUGLVFL� 

SOLQDU\�6WXGLHV��:KLOH�GLYLQJ�LQWR�P\�DFDGHPLFV��,�FRPSHWHG�DV�D�'LYLVLRQ�,�DWKOHWH�IRU�WKH�QDWLRQDOO\�� 

UDQNHG�'XNHV�DQG�SRVHG�DV�WKH�FDSWDLQ��IRU�WZR�RI�P\�IRXU�\HDUV�RQ�WKH�WHDP��,�DP�FXUUHQWO\�IXUWKHULQJ� 

P\�DFDGHPLF�FDUHHU�E\�JHWWLQJ�D�0DVWHUV�LQ�%LRPHGLFDO�6FLHQFHV�DW�*HLVLQJHU�&RPPRQZHDOWK�6FKRRO� 

RI�0HGLFLQH�LQ�6FUDQWRQ��3HQQV\OYDQLD��,�KRSH�WR�SXUVXH�D�FDUHHU�LQ�PHGLFLQH�LQ�WKH�IXWXUH�DQG�GHGLFDWH� 

P\�OLIH�WR�VHUYLFH�RI�RWKHUV�DQG�OLIHORQJ�OHDUQLQJ� 

&LWDWLRQ�IRUPDW��$3$ 

&DWHJRU\��6FLHQFHV 

�� 
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$QWLPLFURELDO�$FWLYLW\�RI�1RYHO�&DWLRQLF� 

$PSKLSKLOHV 

�����,Q�������WKH�&'&�UHSRUWHG�PRUH�WKDQ�WZR�PLOOLRQ� 

$PHULFDQV� DUH� LQIHFWHG� ZLWK� DQ� DQWLELRWLF-UHVLVWDQW� 

EDFWHULDO� LQIHFWLRQ� HDFK� \HDU�� FRQWULEXWLQJ� WR� PRUH� 

WKDQ��������GHDWKV�LQ�WKH�8�6��SHU�\HDU� &'&������ 

7KHVH� LQIHFWLRQV� VSDQ� D� GLYHUVH� OLVW� RI� LOOQHVVHV� LQ� 

FOXGLQJ�VNLQ�DQG�VXUJLFDO�VLWH�LQIHFWLRQV��XULQDU\�WUDFW� 

LQIHFWLRQV�� SQHXPRQLD�� EDFWHUHPLD�� DQG� KRVSLWDO-

DVVRFLDWHG� GLDUUKHD�� $SSUR[LPDWHO\� �� PLOOLRQ� SD� 

WLHQWV� FRQWUDFW� D� KHDOWKFDUH-DFTXLUHG� LQIHFWLRQ� HDFK� 

\HDU� .OHYHQV�HW�DO������� �DW�D�FRVW�RI������-�����ELO� 

OLRQ�LQ�KHDOWKFDUH�DQQXDOO\� 6FRWW������ ��7KH�FRVW�RI� 

DQWLELRWLF-UHVLVWDQW�LQIHFWLRQV�WR�D�VLQJOH�KRVSLWDO�KDV� 

EHHQ�HVWLPDWHG�WR�EH�DV�KLJK�DV��������PLOOLRQ�D�\HDU� 

6FRWW������ �� ,Q� WKH�SDVW����\HDUV��RQO\�IRXU�QRYHO� 

DQWLPLFURELDO�FODVVHV�KDYH�EHHQ�DSSURYHG�IRU�FOLQLFDO� 

XVH��5HVLVWDQFH�WR�WKHVH�DJHQWV�KDV�DOUHDG\�EHHQ�RE� 

VHUYHG� LQ�HQWHURFRFFL�DQG�VWDSK\ORFRFFL� .OHYHQV�HW� 

DO������� �� ,QIHFWLRQV�IURP�DQWLELRWLF�UHVLVWDQW�EDFWH� 

ULD�KDYH�EHFRPH�PRUH�SUHYDOHQW�LQ�WKH���WK�FHQWXU\�� 

7KHUH�DUH�JURZLQJ�FKDOOHQJHV�LQ�WUHDWLQJ�WKHVH�LQIHF� 

WLRQV�� WKHUHIRUH� FOLQLFLDQV� PXVW� ZRUN� WR� OLPLW� WKH� 

WUDQVPLVVLRQ� RI� EDFWHULD� EHWZHHQ� FRQWDPLQDWHG� 

HTXLSPHQW� DQG�RU� VWDII� WR� VXVFHSWLEOH� LQGLYLGXDOV�� 

7KLV� LV�FULWLFDO� IRU�SUHYHQWLQJ�QRVRFRPLDO� LQIHFWLRQV� 

DQG�UHGXFLQJ�PRUWDOLW\�UDWHV�� 

�����:KHQ� WKH� LQWURGXFWLRQ� RI� DQWLELRWLFV�� DQWLVHSWLFV�� 

DQG� GLVLQIHFWDQWV� FDPH� LQWR� H[LVWHQFH�� SXEOLF� KHDOWK� 

ZDV� IRUHYHU� PRGLILHG�� 7KHVH� FRPSRXQGV� ZHUH� DEOH� 

WR�LPSURYH�VDQLWDWLRQ�PHWKRGV�DQG�UHGXFH�WKH�VSUHDG� 

RI� LQIHFWLRXV� GLVHDVHV�� PRVW� VSHFLILFDOO\� LQ� KHDOWK� 

FDUH�VHWWLQJV� 6N|OG������ ��&RPPXQLFDEOH�GLVHDVHV�� 

VXFK�DV� WXEHUFXORVLV��SQHXPRQLD��DQG�GLDUUKHD��RQFH� 

UDQNHG� DV� WRS� NLOOHUV� JOREDOO\�� QRZ� KDYH� EHHQ� UH� 

SODFHG�E\�PDQ\�FKURQLF�FRQGLWLRQV�GXH�WR�WKH�XVH�RI� 

DQWLPLFURELDOV� .RFKDQHN�HW�DO������� � 

�����$OWKRXJK� WKLV�JHQHUDWLRQ�KDV� VHHQ�PDQ\�EHQHILWV� 

IURP� WKH� XVH� RI� DQWLPLFURELDOV� LQ� FRQWUROOLQJ� WKHVH� 

LQIHFWLRQV�� KRVSLWDO-DFTXLUHG� LQIHFWLRQV� +$, � KDYH� 

SRVHG�D�PDMRU�WKUHDW�WR�SDWLHQWV�UHFHLYLQJ�KHDOWK�FDUH�� 

7KHVH� LQIHFWLRXV� DJHQWV� DUH� GDQJHURXVO\� JDLQLQJ� UH� 

VLVWDQFH�WR�FRPPRQO\�XVHG�DQWLPLFURELDOV��+$,V�IUH� 

TXHQWO\�OHDG�WR�LQFUHDVLQJ�PHGLFDO�FRVWV��ORQJHU�KRV� 

SLWDO� VWD\V�� LQFUHDVLQJ� FRPSOLFDWLRQ� UDWHV�� DQG�ZRUV� 

HQLQJ� RYHUDOO� PRUELGLW\� DQG� PRUWDOLW\� .OHYHQV� HW� 

DO������� ��0DQ\�FRXQWULHV�DQG�KRVSLWDOV�KDYH�DGRSW� 

HG�SROLFLHV�DQG�UHJXODWLRQV�LQ�UHFHQW�\HDUV�DWWHPSWLQJ� 

WR�GHFUHDVH�WKH�LPSDFW�RI�WKHVH�KHDOWKFDUH-DVVRFLDWHG� 

LQIHFWLRQV��1RW�RQO\�ZRXOG�UHGXFLQJ�+$,V�EH�EHQHIL� 

FLDO�WR�WKH�SDWLHQWV�WKHPVHOYHV��LW�ZRXOG�DOVR�EH�KLJK� 

O\� EHQHILFLDO� WR� KHDOWKFDUH� FHQWHUV� DQG� LQVXUDQFH� 

FRPSDQLHV� 6FRWW������ � 

�����$Q�LQFUHDVLQJ�SURSRUWLRQ�RI�+$,V�DUH�UHVLVWDQW�WR� 

YDULRXV�DQWLELRWLFV��7KH�UDWH�RI�6WDSK\ORFRFFXV��DXUH� 

XV� VWUDLQV� IRXQG� LQ� KRVSLWDOV� WKDW� ZHUH� PHWKLFLOOLQ-

UHVLVWDQW� LV� LQFUHDVLQJ�� 056$�� PHWKLFLOOLQ� UHVLVWDQW� 

6WDSK\ORFRFFXV� DXUHXV�� ZDV� RQFH� GHWHFWHG� DW� D� UDWH� 

RI� �-��� LQ� WKH� ����¶V� WR� ��-���� LQ� UHFHQW� \HDUV�� 

SURYLQJ� JUHDWHU� LQFLGHQFH� 7DXEHV�� ���� �� 0XOWL-

GUXJ�UHVLVWDQW�3VHXGRPRQDV�DHUXJLQRVD�KDV�EHFRPH� 

UHODWLYHO\� FRPPRQ� LQ� ,QWHQVLYH� &DUH� 8QLWV� ,&8V �� 

DFFRXQWLQJ�IRU�������WR�������RI�+$,V�UHSRUWHG� LQ� 

WKLV� HQYLURQPHQW� 'ULVFROO� HW� DO��� ���� �� %DFWHULDO� 

GUXJ-UHVLVWDQFH� IRUFHV� KHDOWKFDUH� SURYLGHUV� WR� UHVRUW� 

WR� PRUH� H[SHQVLYH� DQG� SRWHQWLDOO\� PRUH� KDUPIXO� 

WKHUDSLHV� 0F*RZDQ�� ������ &RVJURYH� � &DUPHOL�� 

���� ��3DWLHQWV�ZLWK�LQIHFWLRQV�WKDW�DUH�UHVLVWDQW�WR�DOO� 

DYDLODEOH� DQWLELRWLFV� RIWHQ� KDYH� WR� XQGHUJR� VXUJLFDO� 

�� 
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UHPRYDO�RI�WKH�LQIHFWLRQ��ZKLFK�PD\�LQFOXGH�DPSXWD� 

WLRQV� &RVJURYH� �&DUPHOL������ � 

�����7KH�UDSLG�HPHUJHQFH�RI� UHVLVWDQW�EDFWHULD�KDV�GL� 

PLQLVKHG�WKH�HIILFDF\�RI�DQWLELRWLFV��7KH�DQWLPLFUREL� 

DO�UHVLVWDQFH�RI�PDQ\�SDWKRJHQLF�EDFWHULD�FDQ�EH�DW� 

WULEXWHG�WR�WKH�UHJXODU�RYHUXVH�DQG�PLVXVH�RI�DQWLEL� 

RWLFV� 9HQWROD�� ���� �� 8QIRUWXQDWHO\�� UHVLVWDQFH� KDV� 

EHHQ� GRFXPHQWHG� IRU� DOPRVW� DOO� DQWLELRWLFV� GHYHO� 

RSHG�� 'HVSLWH� WKH� NQRZQ� GDQJHU� RI� DQWLELRWLF� UH� 

VLVWDQFH�� DQWLELRWLFV� DUH� FRQWLQXDOO\� PLVXVHG�� RYHU-

SUHVFULEHG��DQG�DEXVHG�LQ�D�QXPEHU�RI�LQGXVWULHV�LQ� 

FOXGLQJ� DJULFXOWXUH�� ,QGXVWULDO� XVH� KDV� FRQWULEXWHG� 

JUHDWO\� WR� WKH� YDVW� LQFUHDVH� LQ� DQWLELRWLF� UHVLVWDQFH�� 

SDUWLFXODUO\�LQ�KXPDQ�SDWKRJHQV�VXFK�DV�PHWKLFLOOLQ-

UHVLVWDQW� 6�� DXUHXV� 056$ �� YDQFRP\FLQ-UHVLVWDQW� 

HQWHURFRFFL� 95( ��DQG�PXOWL-GUXJ�UHVLVWDQW�3��DHUX� 

JLQRVD� DQG� 0\FREDFWHULXP� WXEHUFXORVLV� 0'5-7% � 

*LOEHUW� � 0RRUH�� ���� �� 7KLV� LQFUHDVH� KDV� GLPLQ� 

LVKHG�WKH�HIIHFWLYHQHVV�RI�ILUVW-�DQG�VHFRQG-OLQH�WKHU� 

DSLHV� IRU� LQIHFWLRXV� GLVHDVH�� H[WHQGLQJ� LOOQHVV�� DQG� 

LQFUHDVLQJ�WKH�ULVN�RI�PRUWDOLW\� 7DXEHV������ � 

�����3URSHU� K\JLHQLF� SUDFWLFHV�� LQFOXGLQJ� KDQG� ZDVK� 

LQJ��DUH�WKH�HDVLHVW��PRVW�HIIHFWLYH�DQG�FRVW�HIILFLHQW� 

ZD\V�WR�SUHYHQW�+$,V� %UDLQH�HW�DO������ ��5HGXFLQJ� 

VXUIDFH�FRQWDPLQDWLRQ�LV�RQH�ZD\�WKDW�LQIHFWLRQV�FDQ� 

EH�FRPEDWHG��6XUIDFH�FRQWDPLQDWLRQ�FDQ�EH�H[WUHPH� 

O\�SUREOHPDWLF�ZKHQ�FRQWDPLQDWHG�VXUIDFHV�FRPH�LQ� 

FRQWDFW� ZLWK� D� SDWLHQW¶V� RSHQ� ZRXQG� RU� VXUJLFDO� 

HTXLSPHQW��FDWKHWHUV��RU�YHQWLODWRUV�XVHG�RQ�D�SDWLHQW� 

:HEHU� HW� DO��� ���� �� 7KLV� SRWHQWLDO� FRQWDPLQDWLRQ� 

KDV� LQFUHDVLQJO\�QHJDWLYH�HIIHFWV�RQ�SDWLHQWV� LQ�KRV� 

SLWDOV��SDUWLFXODUO\� WKRVH�ZLWK�FRPSURPLVHG� LPPXQH� 

V\VWHPV�� 5HGXFLQJ� SRWHQWLDO� FURVV� FRQWDPLQDWLRQV� 

EHWZHHQ� KHDOWK� FDUH� SURIHVVLRQDOV� DQG� SDWLHQWV�� 

ZKHWKHU�LW�EH�E\�FRQWDFW�EHWZHHQ�SHUVRQV�RU�FRQWDFW� 

ZLWK� KRVSLWDO� HTXLSPHQW� SUHYHQWV� SDWKRJHQ� UHVHU� 

YRLUV�IURP�IRUPLQJ�DQG�UHGXFHV�WKH�ULVN�RI�LQIHFWLRQ� 

IRU�SDWLHQWV� 7KH�QHHG�IRU�QRYHO�DQWLPLFURELDOV�LV�H[� 

WUHPHO\� LPSRUWDQW� GXULQJ� WKLV� WLPH� RI� DQWLELRWLF� UH� 

VLVWDQFH�� 

�� 

�� 

�����&DWLRQLF� DPSKLSKLOHV�� FRPSRXQGV� ZLWK� DW� OHDVW� 

RQH� K\GURSKLOLF� KHDG� JURXS� DQG� K\GURSKRELF� WDLO� 

)LJXUH� � �� FDQ� KDYH� DQWLEDFWHULDO� SURSHUWLHV�� ,W� LV� 

JHQHUDOO\�WKRXJKW�WKDW�DPSKLSKLOHV�ZRUN�E\�WDUJHWLQJ� 

WKH� FHOO� PHPEUDQHV� RI� EDFWHULD�� 7KH� DPSKLSKLOH¶V� 

SRVLWLYHO\� FKDUJHG� KHDG� JURXS� LQWHUDFWV� HOHFWURVWDWL� 

FDOO\� ZLWK� WKH�QHJDWLYHO\� FKDUJHG� FHOO�PHPEUDQH�RI� 

WKH� EDFWHULXP�� DOORZLQJ� K\GURSKRELF� WDLOV� WR� LQVHUW� 

LQWR� WKH� PHPEUDQH� DQG� GLVUXSW� RU� GHVWDELOL]H� LW�� 

:KHQ�WKH�PHPEUDQH�LV�GLVUXSWHG��F\WRSODVPLF�PDWH� 

ULDOV�OHDN�RXW�DQG�FHOO�O\VLV�RFFXUV�� *LOEHUW� �0RRUH�� 

���� �� $PSKLSKLOHV� KDYH� VHUYHG� DV� DQWLPLFURELDO� 

DJHQWV�LQ�PDQ\�LQGXVWULHV��)RU�H[DPSOH��EHQ]DONRQL� 

XP�FKORULGH�DQG�FKORUKH[LGLQH�DUH�DFWLYH�LQJUHGLHQWV� 

LQ� WRSLFDO� DQWLVHSWLFV� VXFK� DV� 1HRVSRULQ��� PRXWK� 

ZDVK�� DQG� FRPPRQ� GLVLQIHFWLQJ� SURGXFWV�� LQFOXGLQJ� 

/\VRO�� *LOEHUW� �0RRUH������ ��7KHVH�FRPSRXQGV� 

KDYH�EHHQ�VXFFHVVIXO�IRU�PDQ\�GHFDGHV�DQG�EDFWHULD� 

KDYH� QR� GRFXPHQWHG� UHVLVWDQFH� WR� WKHP� *LOEHUW� � 

0RRUH������ ��7KHUHIRUH�� WKHUH�LV�JUHDW�SRWHQWLDO� IRU� 

FDWLRQLF�DPSKLSKLOHV�DV�DQWLPLFURELDOV� 

�� 
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�����*HPLQL�DPSKLSKLOHV��ZKLFK�FRQWDLQ� IRXU�FDWLRQLF� 

KHDG�JURXSV�ZLWK�WZR�DWWDFKHG���-FDUERQ�WDLOV�DQG�D� 

OLQNDJH�JURXS� )LJXUH�� �� DUH� WKH�PDLQ� IRFXV�RI� WKLV� 

UHVHDUFK�EHFDXVH�RI�WKHLU�SURYHQ�SRWHQW�DQWLPLFURELDO� 

DFWLYLW\� DJDLQVW� *UDP-QHJDWLYH� DQG� *UDP-SRVLWLYH� 

EDFWHULD�� 'LDON\O� ���¶-� ELS\ULGLXP� DPSKLSKLOHV� ZLWK� 

���FDUERQ�WDLOV�KDYH�EHHQ�UHFRJQL]HG�DV�D�SRWHQWLDOO\� 

HIILFLHQW� JURXS� RI� PHPEUDQH� GLVUXSWRUV� *UHQLHU� HW� 

DO������ ��'LDON\O����-ELS\ULGLXP�FRPSRXQGV��ZKLFK� 

LQFOXGH� D� JHPLQL� WZR� KHDGV�� WZR� WDLOV � VWUXFWXUH� 

)LJXUH�� ��DUH�HIIHFWLYH�DJDLQVW�KLJKO\�UHVLVWDQW�EDF� 

WHULDO� VWUDLQV� VXFK� DV� (�� FROL� DQG� 3�DHUXJLQRVD�� 

*UHQLHU� HW� DO�� ���� �� 7KH� FRPSRXQGV� VSHFLILFDOO\� 

XVHG�LQ�WKLV�VWXG\�DOO�SRVVHVV�D���-FDUERQ�WDLO���:KDW� 

LV� XQLTXH� DERXW� HDFK� FRPSRXQG� LV� WKH� OLQNHU� OHQJWK� 

YDU\LQJ�IURP��-��-FDUERQV�LQ�OHQJWK� )LJXUH�� ��(DFK� 

RI� WKHVH�DPSKLSKLOHV�SRVVHVVHV�D� WHWUDFDWLRQLF�VWUXF� 

WXUH��ZLWK�IRXU�KHDG�JURXSV� WKDW�SRVVHVV�D� WRWDO�RI��� 

SRVLWLYH�FKDUJHV�� 

�����7KHUH� LV�PXFK� LQWHUHVW� LQ�GHYHORSLQJ�VLQJOH�DQWL� 

PLFURELDOV�RU�FRPELQDWLRQV�RI�GUXJV�WKDW�KDYH�DFWLYL� 

W\� DJDLQVW� PXOWLSOH� PLFURRUJDQLVPV� *LDFRPHWWL� HW� 

DO�� ������ 7REUDP\FLQ� LV� DQ� DPLQRJO\FR� 

VLGH DQWLELRWLF WKDW� LV� XVHG� WR� WUHDW� YDULRXV� W\SHV� 

RI EDFWHULDO LQIHFWLRQV�� SDUWLFXODUO\ *UDP-

QHJDWLYH LQIHFWLRQV�� ,W� LV� HVSHFLDOO\� HIIHFWLYH� DJDLQVW� 

VSHFLHV�RI 3VHXGRPRQDV��2[DFLOOLQ�LV�D�SHQLFLOOLQDVH-

UHVLVWDQW� DQWLELRWLF� WKDW� LV� ZLGHO\� XVHG� FOLQLFDOO\� LQ� 

WKH�8QLWHG�6WDWHV�WR�WUHDW�SHQLFLOOLQ-UHVLVWDQW�EDFWHULDO� 

LQIHFWLRQV�� VXFK�DV�RQHV� FDXVHG�E\� 6��DXUHXV� -RQHV� 

HW� DO�� ���� �� ,Q� WKLV� VWXG\�� QRYHO� DPSKLSKLOHV� ZHUH� 

XVHG�LQ�FRPELQDWLRQ�ZLWK�GLIIHUHQW�DQWLELRWLFV��WREUD� 

)LJXUH����'LDON\O����¶-ELS\ULGLXP�DPSKLSKLOHV� 

��� 
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P\FLQ� DQG� R[DFLOOLQ�� WR� GHWHUPLQH� LI� WKH� FRPELQD� 

WLRQV� LQWHUDFWHG� V\QHUJLVWLFDOO\� WR� NLOO� EDFWHULD�� 7KH� 

DQWLEDFWHULDO�DFWLYLW\�RI�D�VHULHV�RI����¶-ELS\ULGLQLXP� 

FRPSRXQGV� DJDLQVW� *UDP-� SRVLWLYH� DQG� *UDP-

QHJDWLYH� SDWKRJHQV� ZDV� LQYHVWLJDWHG� WR� IXUWKHU� DQD� 

O\]H�WKH�HIIHFWV�RI�YDULRXV�VWUXFWXUDO�IHDWXUHV�RQ�DQWL� 

EDFWHULDO�DFWLYLW\��,Q�WKLV�VWXG\��DQWLPLFURELDO�SURSHU� 

WLHV� RI� QRYHO� DPSKLSKLOHV� ZHUH� H[SORUHG� E\� GHWHU� 

PLQLQJ� 0,&� YDOXHV�� 7KHVH� 0,&� YDOXHV� ZHUH� GHWHU� 

PLQHG� DQG� DQDO\]HG� LQ� RUGHU� WR� GHWHUPLQH� WKH� UHOD� 

WLRQVKLS�EHWZHHQ�OLQNHU�OHQJWK�DQG�DQWLPLFURELDO�DF� 

WLYLW\�RI�DPSKLSKLOHV��$PSKLSKLOH���-%-��-%-���ZDV� 

D� SRWHQW� NLOOHU� DJDLQVW� DOO� *UDP-SRVLWLYH� DQG� *UDP-

QHJDWLYH�EDFWHULD�� 

�����&RPELQDWLRQ�DVVD\V�ZHUH�WKHQ�SHUIRUPHG�LQ�RUGHU� 

WR� GHWHFW� SRVVLEOH� V\QHUJLVWLF� UHODWLRQVKLSV� EHWZHHQ� 

RWKHU�QRYHO�DPSKLSKLOHV�DQG�WREUDP\FLQ�DQG�R[DFLO� 

OLQ�� $OWKRXJK� QR� VLJQLILFDQW� UHVXOWV� ZHUH� REWDLQHG� 

ZLWK�WKHVH�VSHFLILF�FRPELQDWLRQV��SUHOLPLQDU\�H[SHUL� 

PHQWV�VXJJHVW�WKDW�DPSKLSKLOHV�LQ�WKLV�VWXG\�DUH�SR� 

WHQW�DQWLPLFURELDOV�� 

0HWKRG 

%DFWHULDO�6WUDLQV�DQG�*URZWK�&RQGLWLRQV 

�����7KH� *UDP-QHJDWLYH� EDFWHULDO� VWUDLQV� XVHG� LQ� WKLV� 

VWXG\� ZHUH� (VFKHULFKLD� FROL� $7&&�� �������� 

.OHEVLHOOD� SQHXPRQLDH�� 3VHXGRPRQDV� DHUXJLQRVD� 

$7&&�� ������� IRU� H[SHULPHQWV� ZLWK� SODQNWRQLF� 

FHOOV�� DQG� K\SHU-ELRILOP� IRUPLQJ� VWUDLQ� 3$2�� IRU� 

ELRILOP� GLVUXSWLRQ� VWXGLHV� +ROORZD\�� ���� �� 7KH� 

*UDP-SRVLWLYH� EDFWHULDO� VWUDLQV� XVHG� ZHUH� 6WDSK\OR� 

FRFFXV�DXUHXV�VXEVS��DXUHXV�$7&&���������(QWHU� 

RFRFFXV�IDHFDOLV�$7&&����������%DFLOOXV�DQWKUD� 

FLV� 6WHUQH�� 6WUHSWRFRFFXV� DJDODFWLDH� -��� 6HLIHUW� HW� 

DO��� ���� �� $OO� EDFWHULDO� VWUDLQV�� H[FHSW� IRU� 3$2�� 

ZHUH� JURZQ� LQ� 0+%�� )RU� ELRILOP� VWXGLHV�� 3$2�� 

ZDV�JURZQ�LQ�/XULD-%HUWDQL� /% �EURWK� 

%URWK�0LFURGLOXWLRQ�0HWKRG�IRU�'HWHUPLQLQJ�WKH� 

0LQLPXP�,QKLELWRU\�&RQFHQWUDWLRQ 

�����6WXGHQWV� IURP� -DPHV� 0DGLVRQ� 8QLYHUVLW\� XQGHU� 

WKH�GLUHFWLRQ�RI�'U��.HYLQ�&DUDQ�V\QWKHVL]HG�WKH�DP� 

SKLSKLOHV�LQ�WKLV�VWXG\��7KH�0LQLPXP�,QKLELWRU\�&R� 

FHQWUDWLRQ� 0,& � ZDV� GHWHUPLQHG� IRU� HDFK� DP� 

SKLSKLOH�DJDLQVW�IRXU�*UDP-SRVLWLYH�DQG�WKUHH�*UDP-

QHJDWLYH� EDFWHULDO� VWUDLQV� DV� SUHYLRXVO\� GHVFULEHG� 

&/6,�� ���� �� 7KH� 0,&� ZDV� GHWHUPLQHG� XVLQJ� WKH� 

EURWK�PLFURGLOXWLRQ�PHWKRG� :D\QH������ ��%DFWHUL� 

DO�FXOWXUHV�ZHUH�JURZQ�RYHUQLJKW�DW����&�DQG�GLOXWHG� 

LQ� 0+%� WR� D� FRQFHQWUDWLRQ� RI� �[���� FHOOV�P/�� $OL� 

TXRWV� RI� ���ȝ/� RI� EDFWHULD� ZHUH� DGGHG� WR� ��-ZHOOV� 

SODWHV�DORQJ�ZLWK����ȝ/�RI�DPSKLSKLOH�EHLQJ� WHVWHG� 

DW��-IROG�GLOXWLRQV��IURP����ȝ0�WR��ȝ0��LQ�WULSOLFDWH�� 

7KH�SODWHV�ZHUH�LQFXEDWHG�DW����&�IRU����KRXUV��7KH� 

ZHOOV� ZLWK� WKH� ORZHVW� FRQFHQWUDWLRQ� RI� DPSKLSKLOH� 

ZLWKRXW� YLVLEOH� JURZWK� ZHUH� FRQVLGHUHG� WKH� 0,&�� 

(DFK�DPSKLSKLOH�ZDV�WHVWHG�D�PLQLPXP�RI���WLPHV�� 

&KHFNHUERDUG�$VVD\ 

�����$� FKHFNHUERDUG� DVVD\� XVLQJ� ��-ZHOO� PLFURWLWHU� 

SODWHV�ZDV�XVHG�WR�GHWHUPLQH�LI�V\QHUJ\�H[LVWV�ZKHQ� 

DPSKLSKLOHV� DUH� FRPELQHG� ZLWK� RWKHU� FRPSRXQGV� 

DJDLQVW� (�FROL� $7&&�� ������� DQG� 6�� DXUHXV� 

$7&&�� ������� $7&&�� 0DQDVVDV�� 9$�� 

86$ �� %DFWHULD�GLOXWHG�WR��[����FHOO�P/�ZDV�DGGHG� 

WR� HDFK� ZHOO� \LHOGLQJ� �[���� FHOO�P/� LQ� HDFK� 

ZHOO�� :HOOV� ZLWK� VWHULOH� GHLRQL]HG� +�2� WUHDWPHQW� 

ZHUH� XVHG� DV� D� FRQWURO� IRU� EDFWHULDO� JURZWK�� ,Q� WKH� 

FKHFNHUERDUG�VHFWLRQ�RI�WKH�DVVD\����ȝO�RI�HDFK�FRP� 

SRXQG�DW��-IROG�GLOXWLRQV�DW�FRQFHQWUDWLRQV�EHORZ�WKH� 

SUHYLRXVO\� GHWHUPLQHG� 0,&� RI� HDFK� FRPSRXQG� ZDV� 

DGGHG�WR�LQGLYLGXDO�ZHOOV��VXFK�WKDW�PXOWLSOH�FRPEL� 
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QDWLRQV�RI�WKH�WZR�FRPSRXQGV�DUH�WHVWHG�RQ�D�VLQJOH� 

SODWH��7KH�)UDFWLRQDO� ,QKLELWRU\�&RQFHQWUDWLRQ� ),& � 

ZDV�GHWHUPLQHG�E\�FRPSDULQJ�WKH�0,&�YDOXH�RI�HDFK� 

FRPSRXQG� DORQH� DQG� LQ� FRPELQDWLRQ� XVLQJ� WKH� IRO� 

ORZLQJ�HTXDWLRQ�� 

),&� �),&$���),&% 

),&$� �$�0,&$ 

),&%� �%�0,&% 

0,&$�DQG�0,&%�UHSUHVHQW� WKH�0,&�RI�FRPSRXQG�$� 

DQG�%�DORQH�DQG�$�DQG�%�UHSUHVHQW� WKH�0,&�YDOXHV� 

RI� FRPSRXQG� $� DQG� FRPSRXQG� %� FRP� 

ELQHG�� 6\QHUJ\�ZDV�GHILQHG�DV�DQ�),&�YDOXH�RI������� 

DQG�DQWDJRQLVP�ZDV�GHILQHG�DV�DQ�),&�YDOXH�RI��!���� 

6\QHUJ\�DVVD\V�IRU�HDFK�FRPELQDWLRQ�ZDV�SHUIRUPHG� 

DW�OHDVW���WLPHV�� 

5HVXOWV 

(IIHFW� RI� 9DU\LQJ� /LQNHU� /HQJWK� RI� *HPLQL� %L� 

S\ULGLXP�$PSKLSKLOHV�RQ�DQWLEDFWHULDO�DFWLYLW\ 

�����7R� GHWHUPLQH� WKH� HIIHFW� RI� YDU\LQJ� OLQNHU� OHQJWK� 

RQ� DQWLPLFURELDO� DFWLYLW\�� 0,&� DVVD\V� ZHUH� SHU� 

IRUPHG� ZLWK� GLDON\O� ���¶-ELS\ULGLXP� DPSKLSKLOHV� 

WKDW� KDG� YDU\LQJ� OLQNHU� OHQJWKV� UDQJLQJ� IURP� �-��� 

FDUERQV� 7DEOH� ��� � �� 7KH� YDULDWLRQ� LQ� OLQNHU� OHQJWK� 

UHVXOWHG� LQ� D� WUHQG� WKDW� DV� OLQNHU� OHQJWK� LQFUHDVHV�� 

0,&� YDOXHV� GHFUHDVH� IRU� VSHFLHV� VXFK� DV� *UDP-

QHJDWLYH�� .�� SQHXPRQLD� 7DEOH� � �� $V� OLQNHU� OHQJWK� 

LQFUHDVHG�� 0,&� YDOXHV� LQFUHDVHG�� IRU� *UDP-SRVLWLYH� 

VSHFLHV� VXFK�DV�(�� IDHFDOLV�DQG�6��DXUHXV� 7DEOH�� �� 

VKRZLQJ�WKDW��LQ�WKLV�FDVH��VKRUWHU�OLQNHU�OHQJWKV�ZHUH� 

PRUH� HIIHFWLYH�� :KHQ� ���¶-ELS\ULGLXP� DPSKLSKLOHV� 

WUHDWHG�*UDP-SRVLWLYH�6��DJDODFWLDH�DQG�%��DQWKUDFLV� 

WKHUH� VKRZHG� SURPLVLQJ� UHVXOWV� EXW� QR� GHILQLWLYH� 

WUHQGV� 7DEOH�� ��:KHQ����¶-ELS\ULGLXP�DPSKLSKLOHV� 

WUHDWHG� *UDP-QHJDWLYH� 3�� DHUXJLQRVD� DQG� (�FROL� 

DJDLQ�� WKHUH� VKRZHG� QR� GHILQLWLYH� WUHQGV� 7DEOH� � �� 

2YHUDOO��WKH�PRVW�HIIHFWLYH�DPSKLSKLOH�ZDV���-%-��-

%-���DJDLQVW�DOO�EDFWHULD� )LJXUH���� ��VKRZLQJ�WKDW�D� 

OLQNHU� OHQJWK� RI� ��-FDUERQV� ZDV� RSWLPDO�� $P� 

SKLSKLOHV� ZHUH� JHQHUDOO\� PRUH� HIIHFWLYH� DJDLQVW� 

*UDP-SRVLWLYH�EDFWHULD�WKDQ�WKH\�ZHUH�DJDLQVW�*UDP-

QHJDWLYH� EDFWHULD�� � %�DQWKUDFLV� DSSHDUV� WR� EH� PRVW� 

VHQVLWLYH�WR�DOO�DPSKLSKLOHV�WHVWHG� )LJXUH�� �� 

(IIHFW� RI� 6\QHUJ\� EHWZHHQ� &DWLRQLF� $PSKLSKLOHV� 

DQG�$QWLELRWLFV�RQ�(��FROL 

����)RXU� VHULHV� RI� GRXEOH� WDLOHG� WULV-FDWLRQLF� DP� 

SKLSKLOHV�ZHUH� V\QWKHVL]HG�E\� WKH�&DUDQ� ODE� -DPHV� 

0DGLVRQ� 8QLYHUVLW\ �� )RU� HDFK� VHULHV�� WKH� DP� 

SKLSKLOHV� FRQVLVWHG� RI� D� PHVLW\OHQH� FRUH� 0 � ZLWK� 

WKUHH� DWWDFKHG� SRVLWLYHO\� FKDUJHG� KHDG� JURXSV�� 7ZR� 

RI� WKHVH�KHDG� JURXSV�ZHUH�GLPHWK\ODON\ODPPRQLXP� 

JURXSV� ZLWK� DWWDFKHG� K\GURFDUERQ� WDLOV�� 7KH� WKLUG� 

KHDG�JURXS�ZDV�HLWKHU�HWKDQRODPPRQLXP�IRU�WKH�0-

(�Q�Q� VHULHV�� GLPHWK\ODPLQRS\ULGLQLXP� IRU� WKH� 0-

'0$3�Q�Q� VHULHV�� LVRTXLQROLQLXP� IRU� WKH� 0-,4�Q�Q� 

VHULHV�� DQG� �-S\ULGLQH� SURSDQRO� IRU� WKH� 0-�33�Q�Q� 

VHULHV�� 7KH� K\GURFDUERQ� WDLOV� ZHUH� OLQHDU� DQG� V\P� 

PHWULFDO�� DQG� FRQVLVWHG� RI� ��� FDUERQV� IRU� DOO� RI� WKH� 

DPSKLSKLOHV�LQ�WKLV�VHULHV�� 

7DEOH����0LQLPDO�,QKLELWRU\�&RQFHQWUDWLRQV� ȝ0 � 

IRU�DPSKLSKLOHV�DJDLQVW�*UDP-SRVLWLYH�EDFWHULD� 

Q-%-Q-%-Q (�� 6��DXUHXV 6�� %�� 
IDHFDOLV DJDODFWLDH DQWKUDFLV 

��-%-�-%-�� � � � � 

��-%-�-%-�� � � � � 

��-%-��-%-�� � � � � 

��-%-��-%-�� �� �� � � 

��-%-��-%-�� �� �� � � 
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7DEOH� ��� 0LQLPDO� ,QKLELWRU\� &RQFHQWUDWLRQV� ȝ0 � 

IRU�DPSKLSKLOHV�DJDLQVW�*UDP-QHJDWLYH�EDFWHULD� 

Q-%-Q-%-Q� 3�� (��FROL .�� 
DHUXJLQRVD SQHXPRQLDH 

��-%-�-%-�� �� �� �� 

��-%-�-%-�� �� �� �� 

������� ��-%-��-%-�� �� � � 

��-%-��-%-�� � �� � 

��-%-��-%-�� �� �� � 

�����7KH� WHWUD-FDWLRQLF� DPSKLSKLOH� VHULHV� ZHUH� VWUXF� 

WXUHG�VLPLODUO\��KRZHYHU� WZR�GLPHWK\ODON\ODPPRQL� 

XP� KHDG� JURXSV� ZHUH� DWWDFKHG� WR� HDFK� RI� WKH� VDPH� 

SRVLWLRQV� RQ� WKH� FHQWUDO� ULQJ�� FRQQHFWHG� E\� D� �-

FDUERQ�OLQNHU��7KH�OLQHDU�K\GURFDUERQ�WDLO�FRQQHFWHG� 

WR�WKH�KHDG�JURXS�LQ�HDFK�RI�WKH�WHWUD-FDWLRQLF�VHULHV� 

FRQWDLQHG� �� RU� ��� FDUERQV� IRU� WKH� S;- ��Q �� VHULHV� 

)LJXUH�� � 

)LJXUH����/RJ�>0,& ȝ0 @�YDOXHV�RI�GLDON\O��¶��ELS\ULGLXP�DPSKLSKLOHV�IRU�*UDP-SRVLWLYH�EDFWHULD�� 

)LJXUH����/RJ�>0,& ȝ0 @�YDOXHV�YDOXHV�RI�GLDON\O��¶��ELS\ULGLXP�DPSKLSKLOHV�IRU�*UDP-QHJDWLYH�EDFWHULD� 
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0-�33�Q�Q�VH� 
0-(�Q�Q�VHULHV 0-'0$3�Q�Q�VH� 0-,4�Q�Q�VH� ULHV 

)LJXUH����6WUXFWXUH�RI�DPSKLSKLOHV��0�UHSUHVHQWV�WKH�0HVLW\OHQH�FRUH��Q�UHSUHVHQWV�WKH�QXPEHU�RI�FDU� 
ERQV�LQ�HDFK�V\PPHWULFDO�K\GURFDUERQ�WDLO��(� �HWKDQRODPPRQLXP��'0$3� �GLPHWK\ODPLQRSU\LGLQL� 
XP��,4� �LVRTXLQROLQLXP��DQG��33� ��-S\ULGLQH�SURSDQRO�� 

S;- ��Q ��VHULHV 
Q� ����� 

)LJXUH����6WUXFWXUH�RI�WHWUD-FDWLRQLF�DPSKLSKLOHV��Q�UHSUHVHQWV�WKH�QXPEHU�RI�FDUERQV�LQ�HDFK�V\PPHWULFDO�K\GURFDUERQ�WDLO���S;� � 
SDUD-RULHQWDWLRQ�� 

�����7REUDP\FLQ� DQG� R[DFLOOLQ� DUH� ERWK� NQRZQ� WR� EH� 

HIIHFWLYH� DQWLELRWLFV� DQG� ZHUH� FRPELQHG� ZLWK� WKHVH� 

DPSKLSKLOHV�WR�GHWHUPLQH�LI�WKH\�DFWHG�V\QHUJLVWLFDO� 

O\� ZKHQ� XVHG� RQ� (�� FROL�� %DVHG� RQ� WKH� ),&� YDOXHV�� 

WKHUH� ZDV� QRW� V\QHUJ\� ZLWK� DQ\� RI� WKHVH� FRPELQD� 

WLRQV� 7DEOH� � �� WKRXJK� LW� ZDV� FORVH� LQ� VRPH� FDVHV� 

H�J���3; ��� � �� 

7DEOH� ��� ),&� YDOXHV� IRU� DPSKLSKLOH� DQG� DQWLELRWLF� 

V\QHUJ\� DVVD\V�� $� YDOXH� RI� � ����� LQGLFDWHV� V\QHUJ\� 

ZKLOH�D�YDOXH�RI��!��LQGLFDWHV�DQWDJRQLVP��³1'´�UHS� 

UHVHQWV�³1RW�'RQH�´ 

7REUDP\FLQ� 2[DFLOOLQ� 

0-(������ ����� ���� 

0-'0$3������ ����� ����� 

0-,4������ ����� ����� 

0-�33������ ����� ����� 

3; ��� � ����� ����� 

3; ���� � ���� 1' 

'LVFXVVLRQ 

�����'LDON\O� ���¶-ELS\ULGLXP� DPSKLSKLOHV� ZLWK� OLQNHU� 

OHQJWKV� YDU\LQJ� IURP� �-��� FDUERQV�� ZHUH� VWXGLHG� WR� 

GHWHUPLQH� LI� OLQNHU� OHQJWK� DIIHFWHG� 0,&� YDOXHV�� $V� 

OLQNHU�OHQJWK�LQFUHDVHG��0,&�YDOXHV�LQFUHDVHG��IRU�(�� 

IDHFDOLV�DQG�6��DXUHXV��7KLV� W\SH�RI� UHODWLRQVKLS�KDV� 

EHHQ� GHVFULEHG� ZLWK� RWKHU� DPSKLSKLOHV� DV� ZHOO� 

3DOHUPR�HW�DO������ �� 

�����6LQFH� OLQNHU� OHQJWK� LV� FRUUHODWHG� ZLWK� DFWLYLW\� RI� 

WKH�DPSKLSKLOH��LW�LV�UHDVRQDEOH�WR�DVVXPH�WKDW�DV�WKH� 

OLQNHU� OHQJWK� LQFUHDVHV�� WKH� IOH[LELOLW\� RI� WKH� DP� 

SKLSKLOH� LQFUHDVHV�� WKXV� DOORZLQJ� WKH� DPSKLSKLOH� WR� 

SHQHWUDWH�WKH�FHOO�PHPEUDQH�RI�WKH�EDFWHULD�PRUH�HI� 

IHFWLYHO\��$V�WKH�KHDG�JURXSV�DWWDFK�WR�WKH�PHPEUDQH� 

RI� WKH� EDFWHULDO� FHOO�� WKH� OLQNHUV� PD\� KHOS� GULYH� WKH� 

DPSKLSKLOH�WKURXJK�WKH�PHPEUDQH�WR�LQGXFH�FHOO�O\� 

VLV� RI� WKH� EDFWHULDO� PHPEUDQH� /RPEDUGR� HW� DO�� 

���� � 
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�����7KH� FRPSRXQGV� ZLWK� ORQJHU� OLQNHU� OHQJWKV� ZHUH� 

PRUH�HIIHFWLYH�DW�GLVUXSWLQJ�WKH�*UDP-SRVLWLYH�PHP� 

EUDQHV��UHVXOWLQJ�LQ�ORZHU�0,&V��*UDP-QHJDWLYH�EDF� 

WHULD� DUH� JHQHUDOO\� OHVV� SHQHWUDEOH� E\� DQWLPLFURELDOV� 

EHFDXVH�WKH\�KDYH�WZR�OLSLG�ELOD\HU�PHPEUDQHV�ZLWK� 

D� WLJKWO\�SDFNHG� OLSLG�SRO\VDFFKDULGH� /36 � OD\HU� LQ� 

WKH�RXWHU�PHPEUDQH� .KDOLO�HW�DO������� ��FRQVLVWHQW� 

ZLWK�JHQHUDOO\�KLJKHU�0,&�YDOXHV�� 

�����6\QHUJ\�EHWZHHQ�FDWLRQLF�DPSKLSKLOHV�DQG�DQWLEL� 

RWLFV�RQ�(��FROL�ZDV�LQYHVWLJDWHG��$OWKRXJK�WKHUH�ZDV� 

QRW�V\QHUJ\�ZLWK�DQ\�RI�WKHVH�FRPELQDWLRQV��V\QHUJ\� 

KDV�EHHQ�REVHUYHG�ZLWK�RWKHU�FRPSRXQGV�RI� VLPLODU� 

VWUXFWXUH�� 2WKHU� VWXGLHV� KDYH� LQGLFDWHG� WKDW� DP� 

SKLSKLOHV� FDQ� LQFUHDVH� HIIHFWLYHQHVV� RI� DQWLELRWLFV� 

3XUG\�HW�DO������ ��DQG�ZLOO�EH�LQYHVWLJDWHG�IXUWKHU�� 

�����7KHUH� DUH� VHYHUDO� DYHQXHV� RI� LQYHVWLJDWLRQ� WKDW� 

FRXOG�EURDGHQ� WKLV�VWXG\��)LUVW�� VWXGLHV�RQ� LQFUHDVHG� 

OLQNHU� OHQJWK� ZRXOG� EH� UHDVRQDEOH�� &RPELQDWLRQ� 

WKHUDSLHV�ZHUH�H[SORUHG�LQ�WKLV�VWXG\��EXW�IXUWKHU�LQ� 

YHVWLJDWLRQ�VKRXOG�EH�GRQH�EHFDXVH�V\QHUJ\�EHWZHHQ� 

DPSKLSKLOHV� DQG� DQWLELRWLFV� KDV� EHHQ� GRFXPHQWHG� 

3XUG\�HW�DO������ ��7KH�UDWH�RI�NLOOLQJ�RI� WKHVH�DP� 

SKLSKLOHV� LV� DOVR�ZRUWK� IXUWKHU� UHVHDUFK�EHFDXVH� GH� 

YHORSLQJ� D� SRWHQW� DPSKLSKLOH� WKDW� ZRUNV� TXLFNO\� 

ZRXOG� EH� SUHIHUDEOH� IRU� SURGXFW� GHYHORSPHQW�� 6XFK� 

HQGHDYRUV� ZRXOG� KHOS� H[SDQG� WKH� XQGHUVWDQGLQJ� RI� 

VWUXFWXUDO�IHDWXUHV�WKDW�RSWLPL]H�WKH�DQWLEDFWHULDO�DF� 

WLYLW\�RI�GLDON\O����¶-ELS\ULGLXP�DPSKLSKLOHV�� 

�����:KHQ� GHYHORSLQJ� DQWLPLFURELDOV� IRU� GLVLQIHFWDQW� 

SXUSRVHV��LW�LV�YHU\�LPSRUWDQW�WR�FRQVLGHU�WKH�IDFWRUV� 

WKDW� DIIHFW� UHVLVWDQFH� LQ� RUGHU� WR� FRPEDW�KHDOWKFDUH-

DFTXLUHG�LQIHFWLRQV��,W�LV�LPSRUWDQW�WKDW�WKH�DQWLEDFWH� 

ULDO�DJHQW�GRHV�QRW�KDUP�HXNDU\RWLF�FHOOV��$�SDUDOOHO� 

DYHQXH�WR�VWXG\�ZRXOG�EH�WR�GHWHUPLQH�WKH�WR[LFLW\�RI� 

WKHVH�DPSKLSKLOHV�RQ�HXNDU\RWLF�FHOOV��,GHDOO\��D�GLV� 

LQIHFWDQW� ZRXOG� VHOHFWLYHO\� WDUJHW� EDFWHULDO� PHP� 

EUDQHV��ZKLFK�ZRXOG�EH�RI�JUHDW�LQWHUHVWV�WR�KRVSLWDOV� 

LQ� SUHYHQWLQJ� KHDOWKFDUH-DFTXLUHG� LQIHFWLRQV�� 0HGL� 

FDO�SURIHVVLRQDOV�PXVW�VWRS�RYHU-SUHVFULELQJ�DQWLELRW� 

LFV� WKDW�DUH� LQHIIHFWLYH�DJDLQVW�EDFWHULD�DQG�HPEUDFH� 

HIIHFWLYH� DQWLVHSWLFV� DQG� GLVLQIHFWDQWV� VXFK� DV� DP� 

SKLSKLOHV�� :KLOH� EDFWHULD� DUH� EHFRPLQJ� LQFUHDVLQJ� 

UHVLVWDQW� WR� FRPPHUFLDOO\� DYDLODEOH� DQWLPLFURELDOV�� 

UHVHDUFK� LV� PRYLQJ� WRZDUGV� QRYHO� DSSURDFKHV� WR� 

FRPEDW�DQWLELRWLF�UHVLVWDQFH�DQG�DPSKLSKLOHV�DUH�RQH� 

DYHQXH�ZRUWK�H[SORULQJ� 

5HIHUHQFHV 

%UDLQH��7�� ���� ��5DFH�DJDLQVW�WLPH�WR�GHYHORS�QHZ 

�����DQWLELRWLFV��%XOOHWLQ�RI�WKH�:RUOG�+HDOWK�2UJDQL�-� 

�����]DWLRQ��������-�� 

&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ� 86 ��$-� 

�����QWLELRWLF�UHVLVWDQFH�WKUHDWV�LQ�WKH�8QLWHG� 6WDWHV��� 

�����������$WODQWD��&'&��������$OVR�DYDLODEOH� 

�����IURP�85/�KWWS���ZZZ�FGF�JRYGUXJUHVLVWDQFH�� 

�����WKUHDW-UHSRUW-�����>FLWHG������)HE����@�� 

&RVJURYH��6��(��� �&DUPHOL��<�� ���� ��7KH�LPSDFW�� 

�����RI�DQWLPLFURELDO�UHVLVWDQFH�RQ�KHDOWK�DQG�HFRQRP-� 

�����LF�RXWFRPHV��&OLQLFDO�,QIHFWLRXV�'LVHDVHV���� �� ���� 

���������-�� 

'ULVFROO��-��$���%URG\��6��/��� �.ROOHI��0��+�� ���� �� 

�����7KH�HSLGHPLRORJ\��SDWKRJHQHVLV��DQG�WUHDWPHQW�RI�� 

�����3VHXGRPRQDV�DHUXJLQRVD�LQIHFWLRQV��'UXJV������� 

��������-��� 

*LDFRPHWWL��$���&LULRQL��2VFDU��'HO�3UHWH��6�0���3DJ-

�����JL��$�0���'¶(UULFR��0�0���6FDOLVH��*�� ���� ���� 

�����&RPELQDWLRQ�VWXGLHV�EHWZHHQ�SRO\FDWLRQLF�SHS�� 

�����WLGHV�DQG�FOLQLFDOO\�XVHG�DQWLELRWLFV�DJDLQVW�*UDP-� 

�����SRVLWLYH�DQG�*UDP-QHJDWLYH�EDFWHULD��(OVHYLHU������ 

���������-������GRL��GRL�RUJ��������� 6����-���� �� � 

��� 
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����������-�� 

*LOEHUW��3�� �0RRUH��/�(�� ���� ��&DWLRQLF�DQWLVHS-��� 

�����WLFV��'LYHUVLW\�RI�DFWLRQ�XQGHU�D�FRPPRQ�HSLWKHW���� 

�����-RXUQDO�RI�$SSOLHG�0LFURELRORJ\���������-�� 

*UHQLHU�0&��'DYLV�5:��:LOVRQ-+HQMXP�./��/D'RZ 

�����-(��%ODFN�-:��&DUDQ�./��6HLIHUW�.��0LQELROH������ 

�����.3&��������7KH�DQWLEDFWHULDO�DFWLYLW\�RI����¶-

�����ELS\ULGLQLXP�DPSKLSKLOHV�ZLWK�FRQYHQWLRQDO�� 

�����ELFHSKDOLF�DQG�JHPLQL�DUFKLWHFWXUHV��%LRRUJDQLF� � 

�����0HGLFLQDO�&KHPLVWU\�/HWWHUV���������–����� 

-RQHV��0�(���0D\ILHOG��'�&���7KRUQVEHUU\��&���.DU� 

�����ORZVN\��-�$���6DKP��'�)�� ���� ��3UHYDOHQFH�RI�� 

�����2[DFLOOLQ�5HVLVWDQFH�LQ�6WDSK\ORFRFFXV�DXUHXV��� 

�����DPRQJ�,QSDWLHQWV�DQG�2XWSDWLHQWV�LQ�WKH� 8QLWHG�� 

�����6WDWHV�GXULQJ�������$QWLPLFURELDO�$JHQWV�DQG� 

�����&KHPRWKHUDS\�������������-�����GRL���������� 

�����$$&����������-���������� 

.KDOLO��+���&KHQ��7���5LIIRQ��5���:DQJ��5��� �:DQJ�� 

�����=�� ���� ��6\QHUJ\�EHWZHHQ�SRO\HWK\O�HQLPLQH���� 

�����DQG�GLIIHUHQW�IDPLOLHV�RI�DQWLELRWLFV�DJDLQVW�D��� 

�����UHVLVWDQW�FOLQLFDO�LVRODWH�RI�3VHXGR�PRQDV�DHUX-

�����JLQRVD��$QWLPLFURELDO�$JHQWV�DQG�&KHPRWKHUDS\�� 

������� � ������-���� 

.RFKDQHN��.��'���;X��-���0XUSK\��6��/���0LQLxR��$�� 

�����0��� � �.XQJ��+�� ���� ��'HDWKV��3UHOLPLQDU\�� 

�����GDWD�IRU�������1DWLRQDO�9LWDO�6WDWLVWLFV�5HSRUWV��� 

������� � � 

.OHYHQV��5��0���(GZDUGV��-��5���5LFKDUGV��&��/��� 

�����+RUDQ��7��&���*D\QHV��5��3���3ROORFN��'��$���HW�DO��� 

����� ���� ��(VWLPDWLQJ�KHDOWK�FDUH-DVVRFLDWHG�LQIHF-�� 

�����WLRQV�DQG�GHDWKV�LQ�8�6��KRVSLWDOV�������� 3XEOLF� 

�����+HDOWK�5HSRUWV����� � �����-���� 

/RPEDUGR��'���.LVHOHY��0��$���0DJD]���6��� �&DODQ 

�����GUD��3���������$PSKLSKLOHV�6HOI-$VVHPEO\��%DVLF�� 

�����&RQFHSWV�DQG�)XWXUH�3HUVSHFWLYHV�RI�6XSUDPROHF-

�����XODU�$SSURDFKHV��$GYDQFHV�LQ�&RQGHQVHG�0DWWHU� 

�����3K\VLFV���-����GRL��������������������� 

0F*RZDQ��-��(�� ���� ��(FRQRPLF�LPSDFW�RI�DQWLPL-

�����FURELDO�UHVLVWDQFH��(PHUJLQJ�,QIHFWLRXV�'LVHDVHV�� 

������ � �����-��� 

3DOHUPR��(�)���9HPSDUDOD��6���.XURGD��.�� ���� ��� 

�����&DWLRQLF�6SDFHU�$UP�'HVLJQ�6WUDWHJ\�IRU�&RQWURO� 

�����RI�$QWLPLFURELDO�$FWLYLW\�DQG�&RQIRUPDWLRQ�RI� 

�����$PSKLSKLOLF�0HWKDFU\ODWH�5DQGRP�&RSRO\PHUV�� 

�����%LRPDFURPROHFXOHV���� � ������-������GRL�� 

�������������EP������X� 

3XUG\�'���6DQGHUV��/�.���&XOXPEHU�=�:���=ULEL��2��� 

�����:RPJ��*�&�� ���� ��&DWLRQLF�DPSKLSKLOHV�LQ 

�����FUHDVH�DFWLYLW\�RI�DPLQRJO\FRVLGH�DQWLELRWLF�WREUD-

�����P\FLQ��-RXUQDO�RI�WKH�$PHULFDQ�&KHPLFDO�6RFLH-� 

�����W\����� � ����-����GRL����������MD������Q� 

6FRWW��5��'�� ���� ��7KH�GLUHFW�PHGLFDO�FRVWV�RI� 

�����KHDOWKFDUH-DVVRFLDWHG�LQIHFWLRQV�LQ�8�6��KRVSLWDOV� 

�����DQG�WKH�EHQHILWV�RI�SUHYHQWLRQ��&HQWHUV�IRU�'LV-

�����HDVH�&RQWURO�DQG�3UHYHQWLRQ��'LYLVLRQ�RI� 

+HDOWKFDUH�4XDOLW\�3URPRWLRQ�1DWLRQDO�&HQWHU�IRU� 

�����3UHSDUHGQHVV��'HWHFWLRQ��DQG�&RQWURO�RI�,QIHF-

�����WLRXV�'LVHDVHV�&RRUGLQDWLQJ�&HQWHU�IRU�,QIHFWLRXV� 

�����'LVHDVHV� 

6N|OG��2�� ���� ��$QWLELRWLFV�DQG�DQWLELRWLF�UH 

�����VLVWDQFH��+RERNHQ��1HZ�-HUVH\��-RKQ�:LOH\� � 

�����6RQV��,QF� 

7DXEHV��*�� ���� ��7KH�EDFWHULD�ILJKW�EDFN��6FLHQFH�� 

�������������-��� 

9LWDO�VLJQV��LPSURYLQJ�DQWLELRWLF�XVH�DPRQJ�KRVSLWDO 

�����L]HG�SDWLHQWV��00:5�0RUE�0RUWDO�:NO\�5HS� 

������������ � ����-���� 

9HQWROD��&��/�� ���� ��7KH�$QWLELRWLF�5HVLVWDQFH�&UL-

�����VLV��3DUW����&DXVHV�DQG�7KUHDWV��3KDUPDF\�DQG� 

�����7KHUDSHXWLFV���� � �����–��� 

��� 
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:D\QH��3��$�� ���� ��0HWKRGV�IRU�GLOXWLRQ�DQWLPL 

�����FURELDO�WHVWV�IRU�EDFWHULD�WKDW�JURZ�DHURELFDOO\�� 

�����DSSURYHG�VWDQGDUG� �WK�HG� �&OLQLFDO�DQG�/DERUD�� 

�����WRU\�6WDQGDUGV�,QVWLWXWH� 

:RUOG�+HDOWK�2UJDQL]DWLRQ�� ���� ��,Q�0DUWLQH]�/�� 

����� (G� ��7KH�HYROYLQJ�WKUHDW�RI�DQWLPLFURELDO�UH�-

�����VLVWDQFH�RSWLRQV�IRU�DFWLRQ�:RUOG�+HDOWK�2UJDQL-

�����]DWLRQ� 

��� 



 

 

 

 

 

 

 

 

� �  

 

 

 

 

 

8QFURZQLQJ��'HJUDGDWLRQ�RI�6RYHUHLJQW\�LQ�)ODQQ�2¶%ULHQ¶V�$W�6ZLP-
7ZR-%LUGV�DQG�5DEHODLV¶�*DUJDQWXD�DQG�3DQWDJUXHO 

$EVWUDFW 

8QFURZQLQJ�LV�D�WHUP�XVHG�E\�OLWHUDU\�FULWLF�0LNKDLO�%DNKWLQ�WR�GHVFULEH�WKH�ULWXDO�GHJUDGDWLRQ�RI� 

VRYHUHLJQW\�LQ�RUGHU�WR�UHMXYHQDWH�WKH�IRON�FXOWXUH��7KLV�SDSHU�VWXGLHV�WKH�%DNKWLQLDQ�PRWLI�RI�XQFURZQ� 

LQJ� LQ�)ODQQ�2¶%ULHQ¶V� $W�6ZLP-7ZR-%LUGV� DQG�5DEHODLV¶�*DUJDQWXD�DQG�3DQWDJUXHO��ZULWWHQ�QHDUO\� 

IRXU�KXQGUHG� \HDUV�DSDUW��:KHQ� WKLV�PHWKRG� LV�DSSOLHG��RQH� ILQGV�PDQ\� VLPLODULWLHV�EHWZHHQ� WKH� WZR� 

QRYHOV�� LQFOXGLQJ�EHDWLQJV��YHUEDO�DEXVH��GLVPHPEHUPHQW�DQG�ORVV�RI�VWDWXV�ZKLFK�UHVXOW� LQ�D�FXOWXUDO� 

UHELUWK�DQG�UHQHZDO��7KHVH�FRPPRQDOLWLHV�KDYH�ELEOLFDO��FODVVLFDO�DQG�P\WKRORJLFDO� URRWV��DQG�DUH� UH� 

IOHFWHG�LQ�ERWK�DQFLHQW�DQG�PRGHUQ�OLWHUDWXUH��7KH�DSSOLFDWLRQ�RI�%DNKWLQLDQ�WKHPHV�WR�PRGHUQ�OLWHUDWXUH� 

KDV�EHFRPH�PRUH�FRPPRQ�LQ�UHFHQW�\HDUV��DQG�KLV�LPSRUWDQFH�DV�D�OLWHUDU\�VFKRODU�KDV�JURZQ��%DNKWLQ� 

LV�HVSHFLDOO\�XVHIXO�LQ�WKLV�SDSHU�WR�GLVFHUQ�FRPPRQ�WKHPHV�DQG�WURSHV�ZKLFK�PD\�WKHQ�EH�H[DPLQHG�� 

FRPSDUHG�DQG�GLVFXVVHG�LQ�WKRVH�WHUPV� 

���������������$XWKRU��$QQ�5LOH\-$GDPV��+XPDQLWLHV��8QLYHUVLW\�RI�&HQWUDO�2NODKRPD 

�&RQWDFW��DULOH\DGDPV#XFR�HGX�� ��� ����-���� 

0HQWRU��'U��-DPHV�0RFN��3URIHVVRU�RI�+XPDQLWLHV��8QLYHUVLW\�RI�&HQWUDO�2NODKRPD��MPRFN#XFR�HGX 

%LRJUDSK\ 

�����,�JUDGXDWHG�IURP�WKH�8QLYHUVLW\�RI�&HQWUDO�2NODKRPD�ZLWK�D�%�$��LQ�+XPDQLWLHV��PLQRU�LQ�+LVWRU\�� 

LQ�0D\�������DIWHU�WUDQVIHUULQJ�IURP�8QLYHUVLW\�RI�&DOLIRUQLD��/RV�$QJHOHV��7KLV�SDSHU�ZDV�ZULWWHQ�IRU� 

D�FDSVWRQH�RQ�0LNKDLO�%DNKWLQ��DQG�XVHG�IRU�P\�+XPDQLWLHV�&DSVWRQH�UHTXLUHPHQW��,W�ZRQ�%HVW�3DSHU� 

DW�WKH�/LEHUDO�$UWV�6\PSRVLXP�DW�8&2�LQ�������,�DP�FXUUHQWO\�HQUROOHG�LQ�WKH�0�$��SURJUDP�DW�8&2� 

ZKHUH�P\�UHVHDUFK�IRFXV�LV�PHGLHYDO�&HOWLF� OLWHUDU\�KLVWRU\�� ,�KDYH�DOVR�FRPSOHWHG�FRXUVHZRUN�DW� WKH� 

8QLYHUVLW\�RI�(GLQEXUJK�DQG� WKH�8QLYHUVLW\�RI�:DOHV��$IWHU�FRPSOHWLQJ�JUDGXDWH�VWXG\�� ,�SODQ� WR�EH� 

FRPH�D�SURIHVVRU� 

&LWDWLRQ�IRUPDW��0/$ 

&DWHJRU\��+XPDQLWLHV 

��� 
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8QFURZQLQJ��'HJUDGDWLRQ�RI�6RYHUHLJQW\� 

LQ�)ODQQ�2¶%ULHQ¶V�$W�6ZLP-7ZR-%LUGV�DQG� 

5DEHODLV¶�*DUJDQWXD�DQG�3DQWDJUXHO 

$W� ILUVW� JODQFH�� LW� PD\� VHHP� WKDW� )ODQQ� 

2¶%ULHQ¶V� $W� 6ZLP-7ZR-%LUGV� DQG� 5DEHODLV¶� *DU� 

JDQWXD� DQG� 3DQWDJUXHO� KDYH� OLWWOH� LQ� FRPPRQ�� 7KH� 

ILUVW� LV� D� QRYHO� ZULWWHQ� LQ� ����� E\� DQ� ,ULVKPDQ�� WKH� 

VHFRQG�� D� VHULHV� RI� QRYHOV� ZULWWHQ� E\� D� ��WK� FHQWXU\� 

)UHQFKPDQ��7KH�VXEMHFWV�DUH�DOVR�GLYHUVH��$W�6ZLP-

7ZR-%LUGV� LV� DERXW� QRYHOLVWV� DQG� WKHLU� FKDUDFWHUV�� D� 

ILQH� H[DPSOH�RI�PHWDILFWLRQ�� *DUJDQWXD�DQG�3DQWD� 

JUXHO�� ZULWWHQ� EHWZHHQ� F�����-F������� UHFRXQWV� WKH� 

DGYHQWXUHV� RI� WZR� JLDQWV� DQG� UHIOHFWV� WKH� UHOLJLRXV� 

DQG�QDWLRQDOLVWLF�FRQIOLFWV�RI�5DEHODLV¶�WLPH��'HVSLWH� 

REYLRXV�GLIIHUHQFHV�RI�WLPH�DQG�FXOWXUH��ERWK�WKH�DX� 

WKRUV� DQG�QRYHOV�KDYH� VLPLODULWLHV�� IRU� H[DPSOH�� XQ� 

GHUVWDQGLQJ�RI�ERWK�QRYHOV�EHQHILWV�IURP�DQ�DSSOLFD� 

WLRQ�RI�WKH�WKHRULHV�RI�0LNKDLO�%DNKWLQ�ZKR�LV�NQRZQ� 

SULPDULO\� IRU� KLV� WKHRULHV� RI� WKH� FDUQLYDOHVTXH� DQG� 

JURWHVTXH� UHDOLVP� DV� DSSOLHG� WR� OLWHUDWXUH�� %DNKWLQ� 

DVVHUWV� WKDW� WKH�KXPDQ� VSLULW� LV� UHQHZHG�ZKHQ� IUHHG� 

IURP� WKH� VWULFWXUHV� RI� RIILFLDO� FXOWXUH� WKURXJK� WKHVH� 

PHWKRGV�� 7KLV� OLEHUDWLRQ� RFFXUV� SULPDULO\� IURP� WKH� 

FRPPXQDO�DVSHFW�RI�IRON�FXOWXUH��GUDZQ�IURP�PHGLH� 

YDO�WLPHV��DQG�XVHV�WKHPHV�OLNH�WKH�FDUQLYDOHVTXH�DQG� 

WKH�JURWHVTXH�WR�EUHDN�GRZQ�DQG�UHQHZ�WKH�FRPPX� 

QDO�FXOWXUH—WKH�IRON��%DNKWLQ�DOVR�XVHV�WKH�PRWLIV�RI� 

GHEDVHPHQW� DQG� EHDWLQJV� XVHG� WR� OLEHUDWH� WKH� IRON� 

IURP� RIILFLDO� FXOWXUH�� NLQJV� DQG� WKH� FURZQ�� SULHVWV� 

DQG� WKH� &KXUFK�� 7KLV� GHJUDGDWLRQ� RI� VRYHUHLJQW\� LV� 

WHUPHG� ³XQFURZQLQJ´� DQG� LQYROYHV� DEXVH�� HLWKHU� 

SK\VLFDO�RU�OLQJXLVWLF��ZKLFK�GHEDVHV�DQG�DOVR�UHQHZV� 

WKH� IRON� FXOWXUH�� 7KLV� %DNKWLQLDQ� F\FOH� RI� GHJUDGD� 

WLRQ�DQG�UHQHZDO�LV�VHHQ�LQ�ERWK�*DUJDQWXD�DQG�3DQ� 

WDJUXHO� DQG� $W� 6ZLP-7ZR-%LUGV�� ,Q� *DUJDQWXD� DQG� 

3DQWDJUXHO�� 5DEHODLV� XVHV� XQFURZQLQJ� LQ� WKH� HSL� 

VRGHV�FRQFHUQLQJ�$QDUFKXV�DQG�3LFURFKROH��2¶%ULHQ� 

XVHV�WKH�XQFURZQLQJ�RI�6ZHHQ\�DQG�7UHOOLV�LQ�D�VLPL� 

ODU�ZD\�LQ�$W�6ZLP-7ZR�%LUGV� 

$V� ZHOO� DV� XQFURZQLQJ�� WKHUH� DUH� RWKHU� VLPL� 

ODULWLHV�EHWZHHQ� WKH�DXWKRUV�DQG�QRYHOV��%RWK�5DEH� 

ODLV� DQG� 2¶%ULHQ� DUH� PDVWHUV� RI� ODQJXDJH�� IOH[LQJ� 

WKHLU� OLQJXLVWLF� PXVFOHV� WR� ILQG� QHZ� DQG� H[FLWLQJ� 

ZD\V�WR�XVH�ZRUGV��5DEHODLV�XVHV� IDQFLIXO�DQG�HPR� 

WLYH� ODQJXDJH� WR� PDNH� D� SRLQW�� ³7KH� SURELW\� WKDW� 

VFLQWLOOL]HV�LQ�WKH�VXSHUILFHV�RI�\RXU�SHUVRQV�LQIRUPV� 

P\�UDWLRFLQDWLQJ�IDFXOW\��LQ�D�PRVW�VWXSHQGRXV�PDQ� 

QHU�� RI� WKH� UDGLDQW�YLUWXHV� ODWHQW�ZLWKLQ� WKH�SUHFLRXV� 

FDVNHWV� DQG� YHQWULFOHV� RI� \RXU� PLQGV´� 5DEHODLV�� 

%RRN� 9�� &KDSWHU� 9 �� 2¶%ULHQ� SHUIRUPV� OLQJXLVWLF� 

IHDWV� ZLWK� &ODVVLFDO� RYHUWRQHV�� :KHQ� 7UHOOLV� LV� VHQW� 

WR�FRXUW� LQ� $W�6ZLP-7ZR-%LUGV�� KLV�*UHHN�SUR�ERQR� 

DWWRUQH\V� DUH� 7LPRWK\� 'DQDRV� DQG� 'RQD� )HUHQWHV�� 

7KLV�LV�D�WUDQVOLWHUDWLRQ�RI�9LUJLO¶V�³7LPHR�'DQDRV�HW� 

GRQD� IHUHQWHV´� FRPPRQO\� WUDQVODWHG� DV� ³%HZDUH� RI� 

*UHHNV�EHDULQJ�JLIWV´� 9LUJLO��,,���� � 

1HLWKHU� ERRN� LV� HDV\�� OLJKW� UHDGLQJ�� WKHUH� DUH� 

OD\HUV� DQG� PRUH� OD\HUV� WR� PRVW� HYHU\� VFHQH�� %RWK� 

QRYHOV� DUH� FULWLFDOO\� DFFODLPHG�� %RWK� DXWKRUV� ZRUN� 

WKURXJK� WKH� SROLWLFDO� DQG� UHOLJLRXV� FRQIOLFWV� RI� WKHLU� 

GLIIHUHQW�WLPHV�LQ�WKHVH�QRYHOV��IRU�2¶%ULHQ��,ULVK�QD� 

WLRQDOLVP�DQG�UHMHFWLRQ�RI�(QJODQG��IRU�5DEHODLV��(X� 

URSHDQ�QDWLRQDOLVP�DQG� UHMHFWLRQ�RI�5RPH��%DNKWLQ�� 

ZULWLQJ�LQ�WKH�0DU[LVW�6RYLHW�8QLRQ��ZDV�DOVR�ZRUN� 

LQJ� WKURXJK� SROLWLFDO� DQG� UHOLJLRXV� FRQIOLFWV� LQ� KLV� 

RZQ�FRXQWU\��ZKLFK�FDQ�EH�VHHQ�LQ�KLV�JUHDW�VWXG\�RI� 

5DEHODLV�� 'HVSLWH� UHODWLYH�REVFXULW\� GXULQJ�KLV� OLIH� 

WLPH�� 0LNKDLO� %DNKWLQ¶V� LPSRUWDQFH� LV� LQFUHDVLQJO\� 

UHFRJQL]HG�E\�WKH�PRGHUQ�DXGLHQFH��2QFH� WUDQVODWHG�� 

��� 
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5DEHODLV�DQG�+LV�:RUOG�ZLWK� LWV� WKHRU\�RI� ULWXDO� LQ� 

YHUVLRQV� RI� VRYHUHLJQW\� WKURXJK� JURWHVTXH� UHDOLVP� 

DQG� WKH� FDUQLYDOHVTXH� VWLPXODWHG� VFKRODUV� LQ� WKH�GL� 

YHUVH� ILHOGV� RI� KLVWRU\�� IRONORUH�� OLQJXLVWLFV� DQG� DQ� 

WKURSRORJ\��%DNKWLQ¶V�DQDO\VLV�RI�5HQDLVVDQFH�VRFLDO� 

FRQVWUXFWV� LV� YDOXDEOH� EHFDXVH� LW� PD\� DV� HDVLO\� EH� 

DSSOLHG�WR�ERWK�PRUH�DQFLHQW�DQG�PRUH�PRGHUQ�VRFLH� 

WLHV��DQG�KLV�ZRUN�LV�UHVHDUFKHG�DQG�UHIHUHQFHG�RIWHQ� 

E\�PRGHUQ�VFKRODUV� 

%DNKWLQ¶V� DQDO\VLV� RI� *DUJDQWXD� DQG� 3DQWD� 

JUXHO� LQ� WHUPV� RI� 0HQLSSHDQ� VDWLUH� UHFDOOV� FODVVLFDO� 

SDURGLVWV�� OLNH� /XFLDQ� DQG� $SXOHLXV�� 3URVH� VDWLUH� RI� 

WKLV� W\SH� ZDV� LJQRUHG� DV� D� SRSXODU� VW\OH� IRU� PDQ\� 

\HDUV�� EXW� LW� KDV� PDGH� UHVXUJHQFH� UHFHQWO\�� $PRQJ� 

PRGHUQ�ZRUNV��WKHVH�LQIOXHQFHV�DUH�DJDLQ�YLVLEOH��DV� 

H[HPSOLILHG�LQ�WKH�ZRUN�RI�)ODQQ�2¶%ULHQ��7�6��(OL� 

RW¶V�7KH�:DVWH�/DQG�� 'RXJODV�$GDPV¶�7KH�+LWFKKLN� 

HU¶V� *XLGH� WR� WKH� *DOD[\�� /HZLV� &DUUROO¶V� $OLFH¶V� 

$GYHQWXUHV� LQ� :RQGHUODQG�� DQG� .XUW� 9RQQHJXW¶V� 

&DW¶V�&UDGOH�� 

7KHVH� ZRUNV�� SULPDULO\� QRYHOV�� KDYH� VHYHUDO� 

KLVWRULFDO� FRPPRQDOLWLHV�� 2QH� VXFK� LV� D� UHOLDQFH� RQ� 

WUDGLWLRQDO� QDUUDWLYH�� ZULWWHQ� RU� RUDO�� DV� H[HPSOLILHG� 

LQ� D� JURWHVTXH� \HW� FRPLF� FKDUDFWHU��7KH� IRON� UHFRJ� 

QL]H�WKH�VWRU\�DQG�WKH�FKDUDFWHU�WURSH�RQ�D�YHU\�GHHS�� 

HYHQ� SULPLWLYH�� OHYHO�� 7KLV� UHFRJQLWLRQ� FDXVHV� WKHP� 

WR� UHVSRQG� WR� WKH�VDWLUH� LQ�D�YLVFHUDO�ZD\��ZKLFK�DO� 

ORZV�LW�WR�VHUYH�WKH�SXUSRVH�RI�LQYHUWLQJ�VRFLDO�KLHU� 

DUFKLHV�DQG�RUGHU�LQ�D�UHJHQHUDWLYH�PDQQHU��7KLV�SUR� 

FHVV�LV�QHFHVVDU\�WR�WKH�KXPDQ�SV\FKH�DV�LW�KDV�EHHQ� 

XWLOL]HG� LQ� D� UHFRJQL]DEOH� ZD\� WKURXJKRXW� UHFRUGHG� 

KLVWRU\��$QRWKHU� FRPPRQDOLW\� LV� WKH�XVH�RI� FRPHG\� 

JHQHUDOO\�DQG�VDWLUH�VSHFLILFDOO\�WR�WDNH�GRZQ�FHUWDLQ� 

W\SHV�RI�SHUVRQDJHV�WKURXJK�ULGLFXOH��VXFK�DV�JRYHUQ� 

PHQW�RU�FKXUFK�RIILFLDOV��ERXUJHRLV�LQWHOOHFWXDOV��SDU� 

YHQXV��K\SRFULWHV�DQG�ELJRWV��7KHUH�DUH�PDQ\�KLVWRUL� 

FDO�DQG� OLWHUDU\� H[DPSOHV�RI� WKLV�PHWKRG�� IRU�H[DP� 

SOH�� WKH�)RRO�RU�-HVWHU�FKDUDFWHU��YDULRXV�³.LQJV´�RI� 

&DUQLYDO�VHDVRQ�DQG�PRFN�FLYLF�DQG�FKXUFK�FHUHPR� 

QLHV� OLNH� WKRVH�DW�2[IRUG�DQG�&DPEULGJH� LQ� WKH�5H� 

QDLVVDQFH�SHULRG� &REEDQ���� ��%DNKWLQ�FDWHJRUL]HV� 

WKLV� W\SH�RI� VDWLUH�DV�QHFHVVDU\� DQG� OLIH-DIILUPLQJ� WR� 

WKH�FXOWXUH�HQJDJLQJ�LQ�LW��+LV�ZRUN�DWWUDFWHG�WKH�DW� 

WHQWLRQ� RI� \RXQJ� 5XVVLDQ� SKLORVRSKHUV� DQG� OLWHUDWL�� 

ZLWK�WKHP��%DNKWLQ�IRUPHG�WKH�%DNKWLQ�&LUFOH� 

7KH�%DNKWLQ�&LUFOH�LV�D�VFKRRO�RI�WKLQNHUV�ZKR� 

ILUVW�PHW� LQ������ LQ�%HODUXV�� WKHLU� UHVHDUFK�FHQWHUHG� 

RQ� WKH� ZRUN� RI� %DNKWLQ� ZKLFK� DGGUHVVHG� WKH� VRFLR-

FXOWXUDO�LVVXHV�SRVHG�E\�WKH�5XVVLDQ�5HYROXWLRQ�DQG� 

WKH� IRUPDWLRQ� RI� WKH� 6RYLHW� 8QLRQ�� 7KH� SULPDU\� 

WKHPHV�RI� WKH�JURXS�DUH� WKDW� ODQJXDJH� LV� HVVHQWLDOO\� 

GLDORJLF�� RU� IRUPHG� ZLWKLQ� D� VRFLDO� IUDPHZRUN�� DQG� 

WKDW�WKH�VSHHFK�XVHG�FDUULHV�WUDLWV�RI�WKH�FXOWXUH�ERWK� 

RI� WKRVH� XWWHULQJ� DQG� WKRVH� KHDULQJ� LW�� 7KH� RIILFLDO� 

FXOWXUH�DWWHPSWV�WR�FODLP�D�VLQJOH�ODQJXDJH�RU�XVDJH� 

DV�SURSHU��DQG�WKH�UHVW�VXEYHUVLRQV��,Q�WKLV�OLQJXLVWLF� 

UHDOP��WKH�QRYHO�LV�VHHQ�DV�WKH�KLJKHVW�IRUP�RI�VRFLDO� 

FULWLTXH� ,(3 ��7KH�VDPH�XQFURZQLQJ�WKHPH�RI�LQYHU� 

VLRQ�PD\�EH�VHHQ�KHUH�XVLQJ�ODQJXDJH�VW\OH��RIILFLDO� 

ODQJXDJH�YHUVXV�WKH�XQRIILFLDO�ODQJXDJH�RI�WKH�IRON�LQ� 

WKH�PDUNHWSODFH��2IILFLDO�FXOWXUH�PD\�EH�ULWXDOO\�GH� 

VWUR\HG� E\� PRFNLQJ� DQG� VXEYHUWLQJ� LWV� RIILFLDO� ODQ� 

JXDJH��DQG�WKH�VXEYHUVLRQ�RI�FRPPRQ�ODQJXDJH�UHMX� 

YHQDWHV�WKH�FRPPRQ�FXOWXUH�� 

%DNKWLQ¶V� LQVLJKW� LQWR� WKH� QHHGV� DQG� PRWLYD� 

WLRQV� RI� SHRSOH�� ERWK� DQFLHQW� DQG� PRGHUQ�� LV� EHLQJ� 

XVHG�E\�PRGHUQ�VFKRODUV� LQ�D�YDULHW\�RI�ZD\V��$FD� 

GHPLFV� LQ� PXOWLSOH� GLVFLSOLQHV� DUH� SXEOLVKLQJ� DERXW� 

%DNKWLQ�LQ�WKH�ILHOGV�RI�SKLORVRSK\��SV\FKRORJ\��ODQ� 

JXDJH�� OLWHUDWXUH� DQG�KLVWRU\��7KH� %DNKWLQ�&HQWUH� DW� 
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6KHIILHOG�8QLYHUVLW\�ZDV�IRXQGHG�LQ������RULJLQDOO\� 

WR� SURPRWH� LQWHU-� DQG� PXOWL-GLVFLSOLQDU\� UHVHDUFK� 

DERXW�0LNKDLO�%DNKWLQ�DQG�WKH�%DNKWLQ�&LUFOH��,W�KDV� 

JURZQ�WR�HQFRPSDVV�WKH�VWXG\�RI�5XVVLDQ�DQG�6RYLHW� 

FXOWXUH��DQG�UHODWHG�ILHOGV��7KH�%DNKWLQ�&HQWUH�KRVWV� 

FRQIHUHQFHV��SURYLGHV�UHVHDUFK�IHOORZVKLSV�DQG�VSRQ� 

VRUV� VWXG\� RI� %DNKWLQ� DQG� KLV� ZRUOGZLGH� LQIOXHQFH�� 

7KH� ��WK� $QQXDO� ,QWHUQDWLRQDO� %DNKWLQ� &RQIHUHQFH� 

ZDV�KHOG�LQ�6WRFNKROP�LQ�-XO\��������,W�IHDWXUHG�GR]� 

HQV� RI� SDSHUV� DQG� OHFWXUHV� RQ� WKH� FRQIHUHQFH� WKHPH� 

RI�³%DNKWLQ�DV�3UD[LV��$FDGHPLF�3URGXFWLRQ��$UWLVWLF� 

3UDFWLFH� DQG� 3ROLWLFDO� $FWLYLVP�´� 7KH� DPRXQW� DQG� 

YDULHW\� RI� FXUUHQW� VFKRODUVKLS� XVLQJ� %DNKWLQ¶V� ZRUN� 

LV�D�VLJQ�RI�KLV�LPSRUWDQFH�LQ�WKH�PRGHUQ�ZRUOG��DQG� 

KRZ�ZHOO�WKH�PDWHULDO�VWLOO�LQIRUPV�PRGHUQ�WKRXJKW� 

� 0LNKDLO� %DNKWLQ� ILQLVKHG� 5DEHODLV� DQG� +LV� 

:RUOG� LQ�������XQGHU�WKH�QDPH�5DEHODLV�LQ�WKH�+LVWR� 

U\� RI� 5HDOLVP�� 7KLV� ZRUN� DSSOLHV� %DNKWLQ¶V� OLWHUDU\� 

WKHRU\� DQG� SKLORVRSK\� WR� 5DEHODLV¶� *DUJDQWXD� DQG� 

3DQWDJUXHO��+H�VXEPLWWHG� LW� DV�KLV�GLVVHUWDWLRQ�DIWHU� 

IDLOLQJ� WR� JHW� LW� SXEOLVKHG� IRU� VHYHUDO� \HDUV�� ,W� ZDV� 

SXEOLVKHG�LQ�5XVVLDQ�LQ������DQG�LQ�(QJOLVK�LQ������ 

ZLWK�WKH�FXUUHQW�WLWOH��5DEHODLV�DQG�+LV�:RUOG� LV�FRQ� 

VLGHUHG� D� FODVVLF� LQ� OLWHUDU\� WKHRU\� DQG� 5HQDLVVDQFH� 

VWXGLHV��,Q�5DEHODLV��%DNKWLQ�H[SORUHV�WKH�WUXH�QDWXUH� 

RI� PDQ� DQG� KLV� UHODWLRQVKLS� WR� VRFLHW\�� QRWLQJ� WKDW� 

DIWHU�WKH�SHDN�RI�WKH�5DEHODLVLDQ�ZRUOG��PDQ�ZDV�LQ� 

FUHDVLQJO\�VXEMHFW�WR�WKH�VWULFWXUHV�RI�RIILFLDO�FXOWXUH� 

DQG� ODQJXDJH��DQG� WKH�FKRNHKROG�RI� WKH�ERXUJHRLVLH� 

ZLWK� LWV� SULP� DQG� MXGJPHQWDO� PRUDOLW\�� ,Q� RUGHU� WR� 

HVFDSH��WR�EH�IUHH��PDQ�QHHGHG�D�FRPPXQDO�DQG�FDU� 

QLYDOHVTXH� RXWOHW�� %DNKWLQ¶V� FDUQLYDO� LV� DQ� ³RWKHU� 

WLPH´�UHFDOOLQJ�WKH�FRPPXQDO�PHGLHYDO�IHVWLYDO�WLPH�� 

ZKHQ�DXWKRULW\�LV�PRFNHG�DQG�GHJUDGHG�E\�WKH�IRON�� 

$W�IHVWLYDO�WLPH��XQRIILFLDO�FXOWXUH�UXOHG��'XULQJ�&DU� 

QLYDO��PRFNLQJ�DEXVH�LV�QRW�ZKROO\�QHJDWLYH��UDWKHU�� 

LW�LV�DPELYDOHQW�DQG�DOZD\V�KDV�D�SRVLWLYH��UHJHQHUD� 

WLYH�DVSHFW��,Q�5DEHODLV�DQG�KLV�:RUOG��WKH�,QWURGXF� 

WLRQ�VWDWHV� 

7KXV��RQH�RI�WKH�NH\�TXDOLWLHV�RI�WKH�&DUQLYDO� 

LV� GHJUDGDWLRQ�� WKH�GHJUDGLQJ�RI�ZKDW� LV� RIIL� 

FLDO�DQG�UHYHUHG��PRFNLQJ�LW�DQG�WUDQVIHUULQJ�LW� 

WR�WKH�UHDOP�RI�WKH�XQRIILFLDO� �%XW��%DNKWLQ�LV� 

FDUHIXO� WR� QRWH�� WKLV� GHJUDGDWLRQ� LV� DOZD\V� LQ� 

WKH�LQWHUHVW�RI�PDNLQJ�VRPHWKLQJ�QHZ� 

µ7R� GHJUDGH� LV� WR� EXU\�¶� %DNKWLQ� ZULWHV�� µWR� 

VRZ�� DQG� WR� NLOO� VLPXOWDQHRXVO\�� LQ� RUGHU� WR� 

EULQJ�IRUWK�VRPHWKLQJ�PRUH�DQG�EHWWHU� �'HJ� 

UDGDWLRQ�GLJV�D�ERGLO\�JUDYH�IRU�D�QHZ�ELUWK��LW� 

KDV�QRW�RQO\�D�GHVWUXFWLYH��QHJDWLYH�DVSHFW��EXW� 

DOVR�D�UHJHQHUDWLQJ�RQH¶� %DNKWLQ��� � 

� $OWKRXJK� %DNKWLQ� ZDV� D� 0DU[LVW�� WKHUH� LV� 

VRPHWKLQJ�&KULVWLDQ�DERXW�XQFURZQLQJ��D�IDOO�RI�PDQ� 

PRWLI�� DORQJ� ZLWK� WKH� PRFNHU\� RI� &KULVW� DV� .LQJ�� 

ZKLFK�FDQ�EH�VHHQ�LQ�VRPH�H[DPSOHV�RI�XQFURZQLQJ�� 

DQG�LV�PHQWLRQHG�E\�%DNKWLQ�DV�ZHOO� %DNKWLQ���� �� 

$SSO\LQJ� WKH� %DNKWLQLDQ� WKHRU\� RI� XQFURZQLQJ� E\� 

DEXVH� DQG� GHJUDGDWLRQ� WR� PDNH� VRPHWKLQJ� QHZ� WR� 

*DUJDQWXD� DQG� 3DQWDJUXHO� DQG� $W� 6ZLP-7ZR-%LUGV� 

JLYHV�D�JUHDWHU�XQGHUVWDQGLQJ�RI�HDFK��%RWK�5DEHODLV� 

DQG� 2¶%ULHQ� XVH� %DNKWLQ¶V� XQFURZQLQJ� PRWLI� WR� LO� 

OXVWUDWH�D�F\FOH�RI�GHDWK�DQG�UHQHZDO��RI�FKDQJH�EH� 

LQJ�D�IXQFWLRQ�RI�WKH�SDVVDJH�RI�WLPH��DQG�RI�WKH�KRSH� 

IRU�D�IXWXUH�IUHH�IURP�IHDU�ZKLFK�LV�HPERGLHG�E\�WKH� 

IRON� 

,Q�3DQWDJUXHO� ;ERRN�� ��5DEHODLV�GHVFULEHV�WKH� 

GHIHDW�RI�WKH�'LSVRGHV�DQG�WKH�FDSWXUH�RI�WKHLU�.LQJ�� 

$QDUFKXV��:KLOH�FHOHEUDWLQJ�WKH�YLFWRU\��(SLVWHPRQ�� 

UHFHQWO\� UHYLYHG� E\� 3DQXUJH� DIWHU� EHLQJ� EHKHDGHG�� 

UHODWHV� WR� WKH� SDUW\� KRZ� VRFLHW\� ZDV� RUJDQL]HG� DF� 
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FRUGLQJ�WR�RFFXSDWLRQ�DQG�VRFLDO�VWDQGLQJ�LQ�WKH�(O\� 

VLDQ� )LHOGV�� (SLVWHPRQ� WROG� WKDW� DOO� ZKR� KDG� EHHQ� 

KLJK�GXULQJ�HDUWKO\� OLIH�ZHUH�EURXJKW� ORZ� LQ� WKH�DI� 

WHUOLIH��DQG�YLFH�YHUVD��IRU�H[DPSOH��&OHRSDWUD�LQ�KHOO� 

ZDV�DQ�RQLRQ�FULHU�DQG�3RSH�8UEDQ�D�EDFRQ�SLFNHU�� 

,Q� WUXH� %DNKWLQLDQ� WRSV\-WXUY\� IDVKLRQ�� WKRVH� ZKR� 

KDG�EHHQ� SRRUO\�WUHDWHG�RQ�HDUWK�ZHUH�JUHDW�VXFFHVVHV� 

LQ�WKH�DIWHUOLIH��IRU�H[DPSOH��'LRJHQHV�VWUXWWHG�DERXW� 

LQ�SXUSOH�ZLWK� D�JROGHQ� VFHSWHU� 5DEHODLV����-��� �� 

$V�WKH�FRPSDQLRQV�FHOHEUDWHG��WKH\�QRWLFHG�WKDW�WKHLU� 

SULVRQHU��.LQJ�$QDUFKXV��ZDV�QRW� HQMR\LQJ�KLPVHOI�� 

3DQWDJUXHO�GHFLGHG�WR�JLYH�KLV�FDUH�RYHU�WR�3DQXUJH�� 

5HPHPEHULQJ�ZKDW�(SLVWHPRQ�VDLG�DERXW� WKH� 

WUHDWPHQW� RI� WKH� YHU\� KLJK� LQ� WKH� DIWHUOLIH�� 3DQXUJH� 

GHWHUPLQHG�WKDW�$QDUFKXV�QHHGHG�DQ�RFFXSDWLRQ�VXLW� 

DEOH�WR�KLV�IXWXUH�IDWH�DIWHU�GHDWK��VR�WKDW�KH�ZRXOG�EH� 

SURSHUO\�SUHSDUHG��3DQXUJH�VWULSSHG�KLP�RI�KLV�UR\DO� 

GUHVV�DQG�IRXQG�KLP�D�OLYHU\�RI�YDULFRORUHG�FORWKLQJ�� 

OLNH� D� IRRO¶V�JDUE��ZLWK� D� OLWWOH�ERQQHW� DGRUQHG�ZLWK� 

IHDWKHUV�� 'UHVVHG� LQ� WKLV� ZD\�� $QDUFKXV� LV� QDPHG� D� 

FULHU� RI� JUHHQ� VDXFH� E\� 3DQXUJH� ZKR� IRUFHV� KLP� WR� 

SUDFWLFH� SO\LQJ� KLV� WUDGH� LQ� IURQW� RI� 3DQWDJUXHO� DQG� 

WKH�SDUW\� 5DEHODLV����-��� ��3DQWDJUXHO�SLQFKHV�KLV� 

HDU�DQG�UHPLQGV�KLP�WKDW�KH�KDV�QHYHU�EHHQ�VR�KDSS\� 

QRW� EHLQJ� D� NLQJ� 5DEHODLV� ��� �� $IWHU� WZR� GD\V�� 

3DQXUJH� ILQGV� DQ� DSSURSULDWH�ZLIH� IRU�$QDUFKXV�� QR� 

ORQJHU�D�NLQJ��EXW�D�FULHU�RI�JUHHQ�VDXFH��+LV�EULGH�LV� 

FDOOHG�D�³ZHOO-QLFNHG�VWUXPSHW´� 5DEHODLV���� �� DQG� 

3DQXUJH�WKURZV�D�ZHGGLQJ�IHDVW�IRU�WKH�PDUULHG�FRX� 

SOH�ZLWK�ORDGV�RI�IRRG�DQG�GULQN��GDQFLQJ��PXVLF�DQG� 

PHUULPHQW��3DQWDJUXHO� VHWV� WKH� FRXSOH�XS� LQ� D� VPDOO� 

KRXVH�� DQG� LW� LV� VDLG� WKDW� WKH� ZLIH� EHDWV� $QDUFKXV� 

PHUFLOHVVO\�EXW�KH�LV�VR�ZHDN�DQG�SLWLIXO�KH�GRHV�QRW� 

HYHQ� GHIHQG� KLPVHOI� 5DEHODLV� ��� �� )RU� %DNKWLQ�� 

WKLV� W\SH� RI� DEXVH� XQPDVNV� WKH� NLQJ� DQG� WXUQV� KLP� 

LQWR�DQ�REMHFW�RI�PRFNHU\� DQG�SLW\�� D�FORZQ��H[DP� 

SOHV�RI�WKLV�DUH�UHSHDWHG�LQ�ERWK�5DEHODLV�DQG�2¶%UL� 

HQ� %DNKWLQ���� � 

$IWHU�$QDUFKXV¶�XQFURZQLQJ�DQG�GHJUDGDWLRQ�� 

WKH� SHRSOH� RI� WKH� 'LSVRGHV� DUH� MR\IXO� DQG� WXUQ� WKH� 

FLW\� RYHU� WR� 3DQWDJUXHO�� DVLGH� IURP� WKH� $OP\URGHV� 

ZKR�UHTXLUHG�IXUWKHU�HQFRXUDJHPHQW��/RRNLQJ�DW�WKLV� 

HSLVRGH� IURP� D� %DNKWLQLDQ� YLHZSRLQW�� WKH� DEXVH� RI� 

$QDUFKXV�ZDV�PHUU\�DQG�OLEHUDWLQJ�WR�WKH�SHRSOH�DQG� 

KLV� ORVV� RI� VRYHUHLJQW\� DQG� GHEDVHPHQW� UHVXOWHG� LQ� 

QHZ� OLIH� DQG� QHDUO\ � FRPPXQDO� DJUHHPHQW� JRLQJ� 

IRUZDUG�� %DNKWLQ�GLVFXVVHV�WKH�SDUWLFXODU�SOHDVXUH�WR� 

EH�WDNHQ�LQ�XQFURZQLQJ�WKH�YHU\�KLJK��ZKLFK�FDQ�EH� 

VHHQ�LQ�ERWK�5DEHODLV�DQG�2¶%ULHQ� %DNKWLQ���� �� 

�����,Q� *DUJDQWXD� %RRN� � �� .LQJ� 3LFURFKROH� LV� GH� 

VFULEHG�DV�WKH�VWHUHRW\SLFDO�HYLO�UXOHU��KH�LV�FKROHULF�� 

VHOILVK�DQG�DPELWLRXV� .XVKQHU���� ��+H�DOVR�PDNHV� 

SRRU� MXGJPHQWV�� 7KH� QDPH� 3LFURFKROH� FRPHV� IURP� 

WKH� *UHHN� SLNURV� PHDQLQJ� ³ELWWHU´� DQG� FKROH� PHDQ� 

LQJ� ³ELOH´� 2QOLQH ��5DEHODLV� VHWV�KLP�XS�DV� WKH� DQ� 

WLWKHVLV�RI�WKH�DUFKHW\SDO�JRRG�NLQJ��*DUJDQWXD¶V�ID� 

WKHU�� *UDQGJRXVLHU�� $IWHU� TXDUUHOLQJ� ZLWK� VRPH� RI� 

*UDQGJRXVLHU¶V�FLWL]HQV��3LFURFKROH�GHFLGHV�WR�DWWDFN� 

DQG� D� ZDU� HQVXHV� GHVSLWH� *UDQGJRXVLHU¶V� GHVLUH� IRU� 

SHDFH�DQG�JRRG�OLYLQJ� 

*DUJDQWXD� DWWDFNV� .LQJ� 3LFURFKROH� DW� /D� 

5RFKH� &OHUPDXOW�� DQG� GHIHDWV� KLV� DUP\�� 3LFURFKROH� 

HUURQHRXVO\� EHOLHYHG� KHOS� ZDV� FRPLQJ�� DQG� WRRN� 

PDQ\�ULVNV�EHIRUH�DGPLWWLQJ�WKDW�WKH�FDXVH�ZDV�KRSH� 

OHVV�� +H� DQG� KLV� PHQ� UDQ� DZD\� LQ� HYHU\� GLUHFWLRQ�� 

*DUJDQWXD�DQG�KLV�DUP\�IROORZHG��VOD\LQJ�HYHU\�PDQ� 

WKH\� IRXQG�� $V� 3LFURFKROH� IOHG�� KLV� KRUVH� VWXPEOHG�� 

DQG�LQ�D�ILW�RI�UDJH��KH�IRROLVKO\�NLOOV� LW��7KHUH�ZHUH� 

QR�RWKHU�PRXQWV�WR�EH�KDG��VR�KH�WULHG�WR�VWHDO�D�PLO� 

OHU¶V� GRQNH\�� EXW� WKH� PLOOHUV� ³VKRZHUHG� KLP� ZLWK� 
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EORZV�´� WRRN�KLV�FORWKLQJ��DQG�JDUEHG�KLP�RQO\� LQ�D� 

SRRU�VPRFN� 5DEHODLV���� ��3LFURFKROH�LQ�PLVHU\�DQG� 

DQJHU� FRQWLQXHV� RQ� KLV� ZD\�� WHOOLQJ� KLV� VDG� VWRU\� WR� 

HYHU\RQH�KH�PHHWV��KRSLQJ�WKDW�D�IRUWXQH�WHOOHU¶V�SUH� 

GLFWLRQ�RI�KLV�NLQJGRP�UHWXUQLQJ�WR�KLP�ZRXOG�FRPH� 

WR�SDVV��+H�LV�WKRXJKW�WR�EH�D�SHQQ\�ODERUHU�LQ�/\RQV�� 

$IWHU� KLV� YLFWRU\�� *DUJDQWXD� VSRNH� WR� 3LFURFKROH¶V� 

GHIHDWHG� PHQ�� SURPLVLQJ� WKDW� KH� KDG� QR� EDG� LQWHQ� 

WLRQV� DQG� ZRXOG� OHDYH� WKH� NLQJGRP� WR� 3LFURFKROH¶V� 

VRQ� 

7KLV� VFHQH� GHVFULEHV� DQRWKHU� %DNKWLQLDQ� XQ� 

FURZQLQJ� E\� WKH� SHRSOH�� 3LFURFKROH� LV� DEXVHG� DQG� 

EHDWHQ� E\� WKH� IRON�� DQG� GHPHDQHG� IURP� KLV� UROH� DV� 

NLQJ� WR� WKDW� RI� D� SRRU� GD\� ODERUHU� RZQLQJ� RQO\� D� 

VPRFN�WR�FRYHU�KLPVHOI� %DNKWLQ���� ��7KH�NLQJ�LV�D� 

SUHWHQGHU��'HVSLWH� WKLV��3LFURFKROH�PDLQWDLQV�KLV�YL� 

VLRQV�RI�JUDQGHXU��EXW� WKH�SHRSOH�DUH�DOORZHG�WR�SXW� 

WKLV�SDVW�EHKLQG�WKHP�DQG�FDUU\�IRUZDUG�ZLWK�D�QHZ� 

UXOH�� JXLGHG� E\� IDLUQHVV� DQG� JRRG� ZLOO�� 7KH� FDUQL� 

YDOHVTXH�GHPDQGV�WKH�GHDWK�DQG�EXULDO�RI� WKH�ROG�LQ� 

RUGHU�WR�JLYH�OLIH�DQG�KRSH�WR�WKH�IXWXUH��LQ�WKLV�FDVH�� 

WKURXJK�XQFURZQLQJ��3LFURFKROH�EHDUV�DOO�WKH�FKDUDF� 

WHULVWLFV�RI�D�EDG�NLQJ��FRUUXSWHG�E\�SRZHU��VHSDUDWHG� 

IURP� WKH� SHRSOH� DQG� LVRODWHG� LQ� WKH� RIILFLDO� FXOWXUH�� 

%\�FRQWUDVW��*DUJDQWXD��DQG�WKURXJK�KLP��KLV�FKRVHQ� 

KHLU�WR�3LFURFKROH��JLYHV�KRSH�WR�WKH�FRPPXQDO�SHR� 

SOH�� DQG� WKH� IXWXUH�� E\� GHEDVLQJ� DQG� V\PEROLFDOO\� 

EXU\LQJ� WKH� HYLO� NLQJVKLS�� 7KLV� W\SH� RI� V\PEROLF� 

GHDWK�DQG�EXULDO�LV�UHQHZLQJ�DQG�DOORZV�WKH�SHRSOH�WR� 

WXUQ� WKH� IHDU� RI� GHDWK� SURSLWLDWHG� E\� RIILFLDO� FXOWXUH� 

LQWR�D�IHDUOHVV�DQG�MR\IXO�SDUWLFLSDWLRQ�LQ�WKH�FLUFOH�RI� 

OLIH��ZKHUH�GHDWK�LV�QHFHVVDU\�IRU�ELUWK�WR�RFFXU�� 

6LPLODU� %DNKWLQLDQ� XQFURZQLQJ� WKHPHV� DUH� 

VHHQ� LQ� 2¶%ULHQ¶V� $W� 6ZLP-7ZR-%LUGV�� WKRXJK� LW� LV� 

ZULWWHQ�IRXU�KXQGUHG�\HDUV�DIWHU� *DUJDQWXD�DQG�3DQ� 

WDJUXHO�� ,Q� $W� 6ZLP-7ZR-%LUGV�� 2¶%ULHQ� XQFURZQV� 

WKH� P\WKRORJLFDO� .LQJ� 6ZHHQ\� DQG� WKH� SURWDJRQLVW� 

RI�KLV�DXWRELRJUDSKLFDO�QRYHO��WKH�YLUWXDO�JRG�'HUPRW� 

7UHOOLV� &RPHU���� ��7KRXJK�WKLV�QRYHO�LV�PRUH�PRG� 

HUQ�� ERWK� 2¶%ULHQ� DQG� 5DEHODLV� OHDQ� RQ� FODVVLFDO� 

OHDUQLQJ� DQG� FODVVLFDO� VFKRODUVKLS� IRU� WKHLU� VRXUFHV� 

DQG�FKDUDFWHUV��LQ�2¶%ULHQ¶V�FDVH��WKH�FODVVLFDO�OHDUQ� 

LQJ� LV� 2OG� DQG� 0LGGOH� ,ULVK�� DQG� WKH� VFKRODUVKLS� LV� 

WKH�,ULVK�P\WKRORJLHV� 

7KH� FKDUDFWHU� RI� 6ZHHQ\� LQ� $W� 6ZLP-7ZR-

%LUGV�� DV� ZHOO� DV� WKH� WLWOH� RI� WKH� QRYHO�� LV� WDNHQ� 

ZKROHVDOH�IURP�WKH�2OG�,ULVK� %XLOH�6XLEKQH��6ZHHQ\� 

LV� RQH� RI� WKUHH� FKDUDFWHUV� 2¶%ULHQ� WDNHV� IURP� ,ULVK� 

P\WKRORJ\� DQRWKHU� EHLQJ� )LQQ� 0DF� &XPKDLOO �� 

6ZHHQ\¶V�WDOH�LV�WROG�E\�)LQQ�DV�KH�DQG�VRPH�RI�7UHO� 

OLV¶�RWKHU�FKDUDFWHUV�DUH�VLWWLQJ�DURXQG�WKH�ILUH�WHOOLQJ� 

VWRULHV��2¶%ULHQ�XVHV�WKH�DFWXDO�WH[W�RI�%XLOH�6XLEKQH� 

LQ� )LQQ¶V� UHWHOOLQJ�� D� WUDQVODWLRQ� GRQH� E\� WKH� DXWKRU� 

KLPVHOI� 2¶+DLQOH���-�� �� %XLOH�6XLEKQH� LV� D�PLVK� 

PDVK�RI�OHJHQGV�DQG�WDOHV�DWWDFKHG�WR�WKH�FKDUDFWHU�RI� 

6XLEKQH�� .LQJ� RI� 'DO� Q$UDLGL� FRPSLOHG� LQ� WKH� 

WZHOIWK� FHQWXU\� %RRN� RI� /HLQVWHU�� 7KRXJK� 2¶%ULHQ�� 

PXFK� OLNH� KLV� QDUUDWRU� LQ� $W� 6ZLP-7ZR-%LUGV�� ZDV� 

LQFRQVLVWHQW�LQ�KLV�VWXGLHV��KH�GLG�KDYH�D�GHHS�IDPLOL� 

DULW\��UHVSHFW�DQG�FDUH�IRU�WKH�,ULVK�ODQJXDJH�DQG�FXO� 

WXUH� $QVSDXJK�� ��7KH�WLWOH�³$W�6ZLP-7ZR-%LUGV´�LV� 

D� OLWHUDO� WUDQVODWLRQ� RI� %XLOH� 6XLEKQH¶V� ³6QiPK� Gi� 

eQ´��D�SODFH�ZKHUH�WKH�P\WKRORJLFDO�6XLEKQH�ODQGHG� 

DV�D�ELUG-PDQ� %XLOH�IROLR���D�OLQH���� �� 

6ZHHQ\� RFFXUV� WZLFH� LQ� $W� 6ZLP-7ZR-%LUGV�� 

ILUVW�DV�WKH�P\WKRORJLFDO�NLQJ�ZKRVH�VWRU\�LV�WROG�E\� 

)LQQ��DQG�VHFRQG�DV�DQRWKHU�KLUHG�FKDUDFWHU� LQ�7UHO� 

OLV¶� QRYHO�� 7KH� 6ZHHQ\�6XLEKQH� RI� P\WKRORJ\� LV� D� 

IRH� RI� &KULVWLDQLW\�� DV� VXFK�� KH� DVVDXOWV� 6W�� 5RQDQ� 

WZLFH��ILUVW�EUHDNLQJ�KLV�EHOO��WKHQ�WKURZLQJ�KLV�SVDO� 

��� 



 

 

�

�

 

 

� �

 

�

�  

 

� �

WHU�LQWR�D�ODNH��$Q�RWWHU�UHWXUQV�WKH�SVDOWHU��EXW�6ZHH� 

Q\� WDNHV� QR� KHHG� RI� WKLV� LPSOLFLW� PHVVDJH�� DQG� WKH� 

QH[W� GD\� NLOOV� 5RQDQ¶V� DVVLVWDQW�� 5RQDQ� ODLG� FXUVHV� 

XSRQ�6ZHHQ\�RQ�DOO�WKUHH�RFFDVLRQV��WR�WKH�HIIHFW�WKDW� 

6ZHHQ\� LV� FRQGHPQHG� WR� ZDQGHU� WKH� ODQG� PDG� DQG� 

XQFORWKHG��OLYLQJ�DV�D�ELUG�DPRQJ�WKH�WUHHV��6LQFH�KH� 

LV� QRW� LQ� IDFW� D� ELUG�� 6ZHHQ\� VXIIHUV� IURP� WKH� HOH� 

PHQWV�� KXQJHU� DQG� WKLUVW�� LQMXULHV� DQG� IDOOV�� DQG� LV� 

HYHQWXDOO\� UHGHHPHG� E\� 6W�� 0ROLQJ�� DW� ZKLFK� SRLQW� 

6ZHHQ\�LV�NLOOHG�E\�D�VKHSKHUG�ZLWK�D�VSHDU� )RVWHU� 

� �� ,Q� WKLV� WDOH�� 6ZHHQ\� DV� NLQJ� LV� XQFURZQHG� E\� 

FXUVHV� DQG� GHJUDGDWLRQ�� ,QVWHDG� RI� OLYLQJ� DV� D� NLQJ�� 

KH� LV�FRQGHPQHG� WR� OLYH�DV� D�ELUG-PDQ��QHLWKHU�ELUG� 

QRU� PDQ�� KH� LV� D� JURWHVTXH� FRPSLODWLRQ� WKDW� DIIRUGV� 

QHLWKHU�FRPIRUW�QRU�SHDFH��$V�ELUG��KH�LV� LQMXUHG�UH� 

SHDWHGO\� E\� WKRUQ\� EUDQFKHV� DQG� IDOOV�� DQG� DV� PDQ�� 

KH�LV�GHQLHG�DOO�KXPDQLW\�DQG�KXPDQ�FRPIRUW� 

6ZHHQ\¶V� VHFRQG�DSSHDUDQFH� FRPHV�ZKHQ�KH� 

LV�KLUHG�DV�D�FKDUDFWHU�LQ�7UHOOLV¶�QRYHO��D�FDXWLRQDU\� 

WDOH�DERXW�WKH�ZDJHV�RI�VLQ��,Q�WKLV�QRYHO��6ZHHQ\�LV� 

DQ� H[DPSOH� RI� ZKDW� KDSSHQV� WR� VLQQHUV� ZKHQ� KH� LV� 

EURXJKW�EDFN�WR�OLIH�DQG�PDGH�WR�VXIIHU�DOO�RI�KLV�LQ� 

GLJQLWLHV�DJDLQ�IRU�7UHOOLV��WKLV�WLPH�LQYROYLQJ�DQ�DF� 

WXDO� IDOO�ZKHQ�KH� FUDVKHV�GRZQ� IURP�KLV�SHUFK� LQ� D� 

WUHH��7KLV�IDOO��RU�XQFURZQLQJ��PD\�EH�FRPSDUHG�ZLWK� 

PDQ¶V�IDOO� LQ�*HQHVLV��DV�ZHOO�DV� WKH�%DNKWLQLDQ�OLIH� 

IURP� GHDWK�� UHJHQHUDWLRQ� IURP� GHJUDGDWLRQ� PRWLI� 

)RVWHU� � �� 7KLV� PRWLI� LV� UHSHDWHG� ZLWK� 7UHOOLV¶� IDOO� 

EHORZ�� ,Q� ERWK� PHQWLRQV�� 6ZHHQ\� LV� D� SDJDQ� NLQJ� 

ZKR�YLROHQWO\�RSSRVHV�WKH�ULVH�RI�&KULVWLDQLW\��6LQFH� 

LQ�DQFLHQW� WLPHV��SDJDQLVP�DV�H[HPSOLILHG�E\�6ZHH� 

Q\�ZDV�WKH�RIILFLDO�FXOWXUH�WKDW�ZDV�G\LQJ��DQG�&KULV� 

WLDQLW\� WKH� QHZ�� UHJHQHUDWLYH� DQG� OLIH-DIILUPLQJ� IX� 

WXUH��6ZHHQ\�DQG�SDJDQLVP�QHHGHG�WR�EH�XQFURZQHG�� 

8VLQJ� D� %DNKWLQLDQ� SRLQW� RI� YLHZ�� 6ZHHQ\� LQ� ERWK� 

FDVHV�LV�VRYHUHLJQW\�DQG�RIILFLDO�FXOWXUH�WKDW�PXVW�EH� 

DEXVHG�DQG�GHJUDGHG�LQ�RUGHU�WR�OLEHUDWH�WKH�IRON�DQG� 

DOORZ�KRSH�DQG�UHJHQHUDWLRQ�WR�IORXULVK��$GGLWLRQDO� 

O\��WKHUH�LV�D�&KULVWLDQ�WKUHDG�LQ�WKH�6ZHHQ\�FKDUDFWHU� 

ZKLFK� PD\� DOVR� EH� VHHQ� DV� DQ� XQFURZQLQJ«WKH� 

PRFN�FURZQLQJ�RI�&KULVW�LQ�WKH�JRVSHO�LV�UHPLQLVFHQW� 

RI� WKH� WKRUQ� ZRXQGV� WKDW� 6ZHHQ\� VXIIHUV� DV� D� ELUG-

PDQ��DQG�WKH�PRFNHU\�RI�KLP�DV�D�SDVW�NLQJ� %DNKWLQ� 

��� �� 

'HUPRW�7UHOOLV��KLPVHOI�D�QRYHOLVW�� LV� WKH�SUR� 

WDJRQLVW� RI� 2¶%ULHQ¶V� QDUUDWRU¶V� QRYHO�� 7UHOOLV� LV� D� 

UDWKHU�FDUHOHVV�DQG�PDOLFLRXV�PDQ��ZKR�KDV�D�VWUDQJH� 

IODZ�� KH� ORYHV� WR� UHDG� EXW� OLPLWV� KLPVHOI� WR� UHDGLQJ� 

RQO\� ERRNV� ZLWK� JUHHQ� FRYHUV�� $V� DQ� ,ULVKPDQ�� WKLV� 

WLOWV� KLV� NQRZOHGJH� EDVH� KHDYLO\� WR� ,ULVK� OLWHUDWXUH� 

DQG�FXOWXUH��KLV�SDUWLFXODU�LQWHUHVW�LV�UHOLJLRQ�DQG�YLU� 

WXH��+H�LV�DOVR�IDPLOLDU�ZLWK�:HVWHUQ�QRYHOV��7UHOOLV� 

LV� ZULWLQJ� D� ERRN� DERXW� KRZ� WR� OLYH� D� YLUWXRXV� DQG� 

HWKLFDO� OLIH�� SULPDULO\� XVLQJ� H[DPSOHV� RI� WKH� H[DFW� 

RSSRVLWH�IRU�LQVWUXFWLYH�SXUSRVHV��+H�FUHDWHV�VRPH�RI� 

KLV� FKDUDFWHUV�� DQG� ERUURZV� RWKHUV�� DPRQJ� WKHP� 

6ZHHQ\�DQG�)LQQ�IURP�DQFLHQW�KLVWRU\�DQG�P\WKROR� 

J\�DV�DERYH��7KH�WKLUG�P\WKRORJLFDO�FKDUDFWHU�LQ�WKH� 

QRYHO�LV�WKH�3RRND��D�GHYLO�ILJXUH�IURP�,ULVK�IRONORUH�� 

KHUH� H[HPSOLI\LQJ� 6DWDQ�� $OO� RI� 7UHOOLV¶� FKDUDFWHUV�� 

ERWK� FUHDWHG� DQG� ERUURZHG�� DUH� KLUHG� DV� FKDUDFWHUV� 

IRUFHG� WR� GR� KLV� ELGGLQJ� DQG� OLYH� LQ� WKH� 5HG� 6ZDQ� 

+RWHO� ZLWK� KLP� 'RZQXP� ��� �� 7KH� FKDUDFWHUV� EH� 

FRPH� UHVHQWIXO�RI�7UHOOLV¶�FRQWURO�DQG�PDQLSXODWLRQ�� 

DQG�HYHQWXDOO\�GHWHUPLQH�WR�NHHS�KLP�DVOHHS�PRVW�RI� 

WKH�WLPH�VR�WKH\�FDQ�OLYH�WKHLU�RZQ�OLYHV��RQO\�VQDS� 

SLQJ�EDFN� WR� WKHLU� VWRU\� DUFV�ZKHQ�7UHOOLV� LV�DZDNH�� 

7KLV�ZRUNV�IRU�VRPH�WLPH��XQWLO�WKH�XQKRO\�XQLRQ�RI� 

7UHOOLV�ZLWK�RQH�RI�KLV�FUHDWLRQV�UHVXOWV�LQ�WKH�ELUWK�RI� 

D�IXOO\-JURZQ�PDQ��2UOLFN�7UHOOLV��ZKRVH�VRXO�E\�DU� 
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UDQJHPHQW� EHORQJV� WR� WKH� 'HYLO�� 2UOLFN� LV� D� ZULWHU� 

OLNH� KLV� IDWKHU�� DQG� ZLWK� 2UOLFN¶V� GDUN� SURSHQVLWLHV�� 

7UHOOLV¶�FKDUDFWHUV�VHH�D�ZD\�WR�JHW�ULG�RI� WKHLU�JRG� 

OLNH�RSSUHVVRU�RQFH�DQG�IRU�DOO� 

2UOLFN�ZULWHV�D�ERRN�ZLWK�KHOS�IURP�WKH�FKDU� 

DFWHUV� LQ�ZKLFK�7UHOOLV�KLPVHOI� LV�D�FKDUDFWHU�� WKHUH� 

IRUH� WUDSSLQJ� KLP� DQG� PDNLQJ� KLP� VXEMHFW� WR� WKH� 

FRPPXQDO� ZLOO�� 7UHOOLV� LV� XQFURZQHG� LQ� D� VFHQH� RI� 

HSLF�YLROHQFH��GLUHFWHG�E\� WKH�3RRND��ZKHUHE\�KH� LV� 

EHDWHQ��DEXVHG��WKUHDWHQHG�DQG�GLVPHPEHUHG��2Q�WRS� 

RI� LW� DOO��7UHOOLV� LV�PRFNHG�DQG�PDGH� WR� FODLP�KH� LV� 

HQMR\LQJ�WKH�SURFHVV� 2¶%ULHQ�$67%����-��� �� 

$W� RQH� SRLQW� LQ� WKH� EHDWLQJ�� WKH� 3RRND� DVNV� 

7UHOOLV�LI�KH�ZRXOG�OLNH�D�NLFN�LQ�WKH�IDFH��7UHOOLV�UH� 

SOLHV� ³RI� FRXUVH´�� DQG� WKH� 3RRND� ³OLIWHG� KDOI� RI� WKH� 

PDQ¶V�IDFH�RII�ZLWK�RQH�NLFN�DQG�VHQW�LW�KLJK�XS�LQWR� 

WKH�WUHHV´� 2¶%ULHQ�$67%���� ��7KH�3RRND�GHPDQGV� 

WKDW� 7UHOOLV� VD\� KH� OLNHV� LW�� DQG� 7UHOOLV� UHSOLHV� 

³¶&HUWDLQO\�,�OLNH�LW¶«WKURXJK�D�KROH�LQ�WKH�KHDG�–�KH� 

KDG� QR� FKRLFH� EHFDXVH� RUGHUV� LV� RUGHUV� WR� TXRWH� D� 

ZHOO-NQRZQ�WDJ��¶:K\�ZRXOGQ¶W�,�OLNH�LW�� ,�WKLQN�LW¶V� 

JUDQG¶´� 2¶%ULHQ� $67%� ��� �� 7UHOOLV� H[HPSOLILHV� 

RIILFLDO�FXOWXUH� IRU� WKH�FKDUDFWHUV�RI�KLV�QRYHO��KH� LV� 

FRQWUROOLQJ�� WKUHDWHQLQJ� DQG� LV� D� IROORZHU� RI� UXOHV�� 

2QH�RI�7UHOOLV¶�LQMXULHV�LV�D�IDOO�IURP�D�VHFRQG-VWRU\� 

ZLQGRZ�ZKLFK�LV�D�IDOO�RI�PDQ�PRWLI�DV�DERYH��7UHO� 

OLV� DOVR� UHFHLYHV� D� ZRXQG� LQ� WKH� OHIW� FKHVW�� DQRWKHU� 

&KULVWLDQ� DOOXVLRQ� 2¶%ULHQ� $67%� ��� �� 7KH� GLV� 

PHPEHUPHQW�7UHOOLV�VXIIHUV�GXULQJ�KLV�XQFURZQLQJ�LV� 

UHPLQLVFHQW� RI� WKDW� GLVFXVVHG� E\� %DNKWLQ�� $W� RQH� 

SRLQW�� QRWLFLQJ� RQH� RI� 7UHOOLV¶� EDFNERQHV� OD\LQJ� RQ� 

WKH�JURXQG��WKH�3RRND�GHPDQGV�WKDW�7UHOOLV�SLFN�LW�XS� 

DQG� FDUU\� LW� DORQJ� VR� QRWKLQJ� JHWV� ORVW�� FHUWDLQO\� D� 

FRPLF�LPDJH�LQ�5DEHODLVLDQ�VW\OH�� 

� %DNKWLQLDQ� XQFURZQLQJ� PRWLIV� DUH� DQ� LP� 

SRUWDQW� FRPPRQDOLW\� WR� FRQVLGHU� ZKHQ� UHYLHZLQJ� 

5DEHODLV¶� *DUJDQWXD� DQG� 3DQWDJUXHO� DQG� )ODQQ� 

2¶%ULHQ¶V� $W�6ZLP-7ZR-%LUGV��$OWKRXJK�LW�ZRXOG�EH� 

FOHDU�WR�PRVW�UHDGHUV�WKDW�ERWK�QRYHOV�DUH�FRPLF�DQG� 

VDWLULF�� DQG� ERWK� GHDO� ZLWK� VRFLDO� DQG� UHOLJLRXV� 

WKHPHV��YLHZLQJ� WKHP�ZLWK� D�%DNKWLQLDQ� H\H� VKRZV� 

GHHSHU� OLQNV� EHWZHHQ� WKHP� ZKLFK� FRQWULEXWH� WR� D� 

JUHDWHU� XQGHUVWDQGLQJ� RI� ERWK� ZRUNV�� 7KH� OLIH-

DIILUPLQJ� DQG� UHJHQHUDWLYH� QDWXUH� RI� %DNKWLQ¶V� XQ� 

FURZQLQJ�YLD�DEXVH�DQG�EHDWLQJV�JLYHV�D�XQLTXH�SRLQW� 

RI� UHIHUHQFH� ZKHQ� UHDGLQJ� 5DEHODLV� DQG� 2¶%ULHQ�� 

7KHVH�DXWKRUV�DUH�QRW�VLPSO\�VDWLUL]LQJ�RU�FRPPHQW� 

LQJ�RQ�LVVXHV��EXW�DUH�XVLQJ�D�IUDPHZRUN�RI�XQFURZQ� 

LQJ� PRWLIV� WKDW� KDYH� VKRZQ� WKH� WULXPSK� RI� WKH� IRON� 

RYHU� RSSUHVVLYH� RIILFLDO� FXOWXUH� IRU� KXQGUHGV� RI� 

\HDUV� 

%DNKWLQ� DQG� 2¶%ULHQ� DUH� URXJKO\� FRQWHPSR� 

UDU\��WKRXJK�RQH�OLYHG�LQ�0DU[LVW�5XVVLD�DQG�WKH�RWK� 

HU� LQ� &DWKROLF� ,UHODQG�� 5DEHODLV� OLYHG� PXFK� HDUOLHU�� 

DQG�ZDV�GHILQLWHO\� UHDG� E\�2¶%ULHQ� DV�ZHOO�� WKRXJK� 

KH� VHHPV� WR� KDYH� IRXQG� 5DEHODLV� ODFNLQJ� LQ� WKH� LQ� 

QDWH�,ULVK�VHQVH�RI�GRRP�DQG�WUDJHG\��2I�,ULVK�DXWKRU� 

-DPHV�-R\FH��2¶%ULHQ�ZURWH��³:LWK�D�ODXJK�KH�SDOOL� 

DWHV�WKH�VHQVH�RI�GRRP�WKDW�LV�WKH�KHULWDJH�RI�WKH�,ULVK� 

&DWKROLF��7UXH�KXPRXU�QHHGV�WKLV�EDFNJURXQG�XUJHQ� 

F\�� 5DEHODLV� LV� IXQQ\�� EXW� KLV� VWXII� FOR\V�� +LV� VWXII� 

ODFNV� WUDJHG\´� 2¶%ULHQ�63���� ��3HUKDSV�5DEHODLV¶� 

SHUFHLYHG�RSWLPLVP�FDPH�IURP�WKH�WLPHV�KH�OLYHG�LQ�� 

RU� SHUKDSV� 2¶%ULHQ� FKRVH� WR� YLHZ� KLPVHOI� DQG� WKH� 

,ULVK� DV� PRUH� KRSHOHVV� WKDQ� ZDV� WUXH�� %RWK� DXWKRUV�� 

KRZHYHU��XVH�XQFURZQLQJ�LQ�D�%DNKWLQLDQ�PDQQHU�WR� 

VKRZ�QRW�MXVW�WKH�GHDWK�DQG�EXULDO�RI�WKH�ROG��EXW�WKH� 

KRSH�DQG�UHJHQHUDWLRQ�RI�WKH�QHZ��7KHUH�LV�DQ�XQGHU� 

VWDQGLQJ�DPRQJ�5DEHODLV��2¶%ULHQ� DQG� %DNKWLQ� WKDW� 

WKLV�F\FOH�RI�GHDWK�DQG�UHJHQHUDWLRQ��XQFURZQLQJ�DQG� 
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UHQHZDO�LV�F\FOLFDO�DQG�ERXQG�XS�ZLWK�WLPH��$�*UHHN� 

SKUDVH� IURP� (XULSHGHV¶� +HUDFOHV� EHJLQV� $W� 6ZLP-

7ZR-%LUGV� ZKLFK� WUDQVODWHV� ³IRU� DOO� WKLQJV� FKDQJH�� 

PDNLQJ� ZD\� IRU� HDFK� RWKHU´� 2¶%ULHQ� $67% � DQG� 

%DNKWLQ� ZULWHV� WKDW� ³WLPH� LV� WKH� KHUR� RI� HYHU\� 

IHDVW´� %DNKWLQ���� ��&RPHG\��WUDJHG\��RU�ERWK��*DU� 

JDQWXD�DQG�3DQWDJUXHO�DQG�$W�6ZLP-7ZR-%LUGV� XVH� 

%DNKWLQ¶V� XQFURZQLQJ� E\� GHJUDGDWLRQ� DV� D� OLIH-

DIILUPLQJ�DQG�KRSHIXO�UHQHZDO�IRU�WKH�SHRSOH�� 

5HIHUHQFHV 

$GDPV��'RXJODV��7KH�+LWFKKLNHU¶V�*XLGH�WR�WKH�*DO-

D[\��1HZ�<RUN��+DUPRQ\�%RRNV��������3ULQW�� 

%DNKWLQ��0LNKDLO��5DEHODLV�DQG�+LV�:RUOG��%ORRP-� 

LQJWRQ��,QGLDQD�8QLYHUVLW\�3UHVV��������3ULQW�� 

%HUQDUG-'RQDOV��0LFKDHO��³0LNKDLO�%DNKWLQ��%H-

WZHHQ� 3KHQRPHQRORJ\� DQG� 0DU[LVP´�� &RO-

OHJH� (QJOLVK� ����� ���� �� ���–����� :HE�� �� 

)HE������� 

%RRNHU��0��.HLWK��)ODQQ�2 %ULHQ��%DNKWLQ��DQG�� 

0HQLSSHDQ� 6DWLUH�� 6\UDFXVH�� 6\UDFXVH� 8QL-

YHUVLW\�3UHVV��������3ULQW� 

%UDQKDP��5��%UDFKW��HG���7KH�%DNKWLQ�&LUFOH�DQG�$Q-

FLHQW�1DUUDWLYH��(G��5��%UDFKW�%UDQKDP��9RO�� 

�� 

%DUNKXLV��������:HE�����0DU�������� 

%XLOH�6XLEKQH��&(/7��&RUSXV�RI�(OHFWURQLF�7H[WV�� 

8QLYHUVLW\� &ROOHJH�� &RUN�� ,UHODQG�� :HE�� ��� 

6HS�������� 

&DUUROO��/HZLV��$OLFH¶V�$GYHQWXUHV�LQ�:RQGHUODQG��� 

*RRJOH�%RRNV��:HE�����$SU������� 

&REEDQ��$ODQ��(QJOLVK�8QLYHUVLW\�/LIH�LQ�WKH�0LGGOH� 

$JHV��/RQGRQ��8&/�3UHVV��������3ULQW� 

&RPHU��7RGG�$��³$�0RUWDO�$JHQF\��)ODQQ�2¶%ULHQ¶V� 

$W�6ZLP-7ZR-%LUGV�´� -RXUQDO�RI�0RGHUQ�/LW 

HUDWXUH�� 9ROXPH� ���� 1XPEHU� ��� :LQWHU� 

���� �����-�����:HE�����2FW������� 

&URQLQ��$QWKRQ\��1R�/DXJKLQJ�0DWWHU��7KH�/LIH�DQG� 

7LPHV� RI� )ODQQ� 2 %ULHQ�� 1HZ� <RUN�� )URPP�� 

������3ULQW� 

(OLRW��7�6��7KH�:DVWH�/DQG��*RRJOH�%RRNV��:HE����� 

$SU������� 

'REELQV��*UHJRU\��³&RQVWLWXWLRQDO�/D]LQHVV�DQG�WKH� 

1RYHO��,GOHQHVV��,ULVK�0RGHUQLVP��DQG�)ODQQ� 

2¶%ULHQ¶V� �$W� 6ZLP-7ZR-%LUGV��´� 1RYHO�� $� 

)RUXP�RQ�)LFWLRQ������ ���� ����–�����:HE�� 

���2FW�������� 

'RZQXP�� 'HQHOO�� �&LWDWLRQ� DQG� 6SHFWUDOLW\� LQ� )ODQQ� 

2 %ULHQ V� µ$W� 6ZLP-7ZR-%LUGV�¶�� ,ULVK� 8QL-

YHUVLW\�5HYLHZ��D�-RXUQDO�RI�,ULVK�6WXGLHV������ 

���� �� ������ /LWHUDWXUH� 5HVRXUFH� &HQWHU�� 

:HE�����6HS������� 

(XULSHGHV��+HUDFOHV��7KH�,QWHUQHW�&ODVVLFV�$UFKLYH�� 

:HE�����1RY������� 

)RVWHU��7KRPDV�&��³)ODQQ�2¶%ULHQ¶V�$W�6ZLP-7ZR-

%LUGV�� $�&DVHERRN´��'XEOLQ��'DONH\�$UFKLYH� 

3UHVV��:HE�����6HS������ 

*DOODJKHU��0RQLTXH���5HIOHFWLQJ�0LUURUV�LQ�)ODQQ� 

2 %ULHQ V� $W� 6ZLP-7ZR-%LUGV��� -RXUQDO� RI� 

1DUUDWLYH�7HFKQLTXH���� ���� �����-����:HE�� 

���2FW������� 

,QWHUQHW�(QF\FORSHGLD�RI�3KLORVRSK\��:HE�����$SU�� 

����� 

.XVKQHU��(YD��³:DV�.LQJ�3LFURFKROH�)UHH"�5DEHODLV� 

%HWZHHQ� /XWKHU� DQG� (UDVPXV�´� &RPSDUDWLYH� 

/LWHUDWXUH� 6WXGLHV� ����� ���� �� ���–����� 

:HE�����6HS������� 

0XVJUDYH��'DYLG��*URWHVTXH�$QDWRPLHV��0HQLSSHDQ� 

6DWLUH�VLQFH�WKH�5HQDLVVDQFH��1HZFDVWOH-XSRQ 

7\QH��&DPEULGJH�6FKRODUV�3XEOLVKLQJ�������� 

��� 
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3ULQW� 

/RQJ��0DHEK��$VVHPEOLQJ�)ODQQ�2¶%ULHQ��/RQGRQ�� 

%ORRPVEXU\��������3ULQW� 

2¶%ULHQ��)ODQQ��$W�6ZLP-7ZR-%LUGV��&KDPSDLJQ�� 

'DONH\�$UFKLYH�3UHVV��������3ULQW� 

2¶%ULHQ��)ODQQ��6WRULHV�DQG�3OD\V��/RQGRQ��3DODGLQ�� 

������3ULQW�� 

Ï�+iLQOH��&DWKDO�*���³)LRQQ�DQG�6XLEKQH�LQ� $W�6ZLP 

-7ZR-%LUGV� ́ � +HUPDWKHQD� ���� ���� �� ��– 

����:HE����2FW�������� 

2QOLQH�(W\PRORJLFDO�'LFWLRQDU\��:HE�����1RY������� 

5DEHODLV��)UDQFRLV��*DUJDQWXD�DQG�3DQWDJUXHO��� 

7UDQV��0�$��6FUHHFK��1HZ�<RUN��3HQJXLQ� 

5LFKWHU��'DYLG�+��³%DNKWLQ�LQ�/LIH�DQG�LQ�$UW�´�6W\OH� 

����� ���� �� ���–����� :HE�� �� )HE��� ������ 

%RRNV��������3ULQW�� 

7KH�3XUGXH�2:/��3XUGXH�8�:ULWLQJ�/DE��������:HE� 

���1RY������� 

7KRPDVVHQ��%MRUQ��³$QWKURSRORJ\�DQG�VRFLDO�WKHRU\�� 

5HQHZLQJ�GLDORJXH�´�(XURSHDQ�-RXUQDO�RI�6R� 

FLDO�7KHRU\��������:HE�����0DU������� 

9LUJLO��7KH�$HQHLG��7KH�,QWHUQHW�&ODVVLFV�$UFKLYH�� 

:HE�����$SU������� 

9RQQHJXW��.XUW��&DW¶V�&UDGOH��*RRJOH�%RRNV��:HE�� 

���$SU������� 

:DXJK��3DWULFLD��/LWHUDU\�7KHRU\�DQG�&ULWLFLVP��$Q� 

2[IRUG� *XLGH�� *RRJOH� %RRNV�� :HE�� �� )HE�� 

������ 

��� 



 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

5HODWLRQV�EHWZHHQ�0HDVXUHV�RI�0HGLD�&RQVXPSWLRQ�DQG�)DW�3KRELD 

$EVWUDFW 

�����)DW-SKRELF�DWWLWXGHV�DQG�EHKDYLRUV�KDYH�EHHQ�UHSRUWHG�LQ�QXPHURXV�VHWWLQJV�DQG�DUH�DVVRFLDWHG�ZLWK� 

ERWK�SK\VLFDO�DQG�SV\FKRORJLFDO�FRQVHTXHQFHV�IRU�WKRVH�DIIHFWHG��:KLOH�SDVW�UHVHDUFK�SRLQWV�WR�PHGLD� 

EHLQJ�SUHGLFWLYH�RI�IDW-SKRELF�EHOLHIV�DQG�EHKDYLRU��VWXGLHV�XVLQJ�D�FRPSUHKHQVLYH��QRQ-ZHLJKW-VSHFLILF� 

PHGLD�YDULDEOH�DUH�VWLOO�QHHGHG��,GHQWLI\LQJ�PHGLD¶V�UROH�LQ�IDW�SKRELD�LV�LPSRUWDQW�LQ�EHWWHU�LQIRUPLQJ� 

LQWHUYHQWLRQV� WDUJHWLQJ� WKLV�SUREOHP�� ,Q� WKH�SUHVHQW�VWXG\��ZH�K\SRWKHVL]HG� WKDW� WKH�DPRXQW�RI�PHGLD� 

SHRSOH�FRQVXPH�SUHGLFWV�WKHLU�OHYHO�RI�IDW�SKRELD��$�VDPSOH�RI�����FROOHJH�VWXGHQWV�FRPSOHWHG�D�VXUYH\� 

LQFOXGLQJ�IRXU�PHGLD�VXEVFDOHV�DQG�ILYH�IXOO�RU�SDUWLDO�RXWFRPH�PHDVXUHV��:KLOH�WKHUH�ZHUH�WKUHH�FRUUH� 

ODWLRQV� WKDW�ZHUH�VLJQLILFDQW�DQG�EHWZHHQ�D�SUHGLFWRU�DQG�FULWHULRQ�� UHJUHVVLRQ�DQDO\VHV�ZHUH�QRW�SHU� 

IRUPHG�GXH�WR�WKH�SUHGLFWRUV�EHLQJ�LUUHOHYDQW�WR�RXU�K\SRWKHVHV��7KH�ODFN�RI�ILQGLQJV�LQ�VXSSRUW�RI�RXU� 

UHVHDUFK�K\SRWKHVHV�VXJJHVWV�WKDW�PHGLD�PD\�RQO\�EH�SUHGLFWLYH�RI�IDW�SKRELD�ZKHQ�WKH�FRQWHQW�LV�VSH� 

FLILFDOO\�ERG\-�RU�ZHLJKW-UHODWHG��&RQVXPHUV�DUH�HQFRXUDJHG�WR�EH�PLQGIXO�RI�WKH�LPSDFW�ERG\-VSHFLILF� 

PHGLD�PHVVDJHV�PD\�KDYH�RQ�WKHLU�SHUFHSWLRQV�RI�RWKHUV� 

$XWKRUV��$OOLVRQ�1��6WDOOZRUWK��'HSDUWPHQW�RI�3V\FKRORJ\��&ROXPEXV�6WDWH�8QLYHUVLW\� 

�(PPD�0��0F3HWHUV��'HSDUWPHQW�RI�3V\FKRORJ\��&ROXPEXV�6WDWH�8QLYHUVLW\ 

&RQWDFW��VWDOOZRUWKBDOOLVRQ#FROXPEXVVWDWH�HGX��PFSHWHUVBHPPD#FROXPEXVVWDWH�HGX 

0HQWRU��'U��'LDQD�5LVHU��$VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�3V\FKRORJ\��&ROXPEXV�6WDWH�8QLYHUVLW\ 

%LRJUDSKLHV 

�����$OOLVRQ� 6WDOOZRUWK� LV� DQ� XQGHUJUDGXDWH� SV\FKRORJ\-PDMRU� DW� &ROXPEXV� 6WDWH� 8QLYHUVLW\�� +HU� UH� 

VHDUFK�KDV�IRFXVHG�RQ�IDW�SKRELD��UHVLOLHQFH��DQG�DFDGHPLF�ORFXV�RI�FRQWURO��,Q�KHU�VSDUH�WLPH��$OOLVRQ� 

HQMR\V�\RJD�DQG�JD]LQJ�ORQJLQJO\�DW�FDW�SKRWRV� 

�����(PPD�0F3HWHUV�LV�DQ�DOXPQD�RI�&ROXPEXV�6WDWH�8QLYHUVLW\�ZLWK�D�%�6��LQ�SV\FKRORJ\��+HU�LQWHU� 

HVWV� LQFOXGH� FRXQVHOLQJ� SV\FKRORJ\�� FRQGXFWLQJ� UHVHDUFK�� DQG� KHOSLQJ� SHRSOH� RYHUFRPH� DQG� PDQDJH� 

WKHLU�PHQWDO� KHDOWK�REVWDFOHV��$V� DQ�XQGHUJUDGXDWH�� KHU� IDYRULWH� VWXG\� ORFDWLRQ�ZDV� DQ\�FRIIHH� VKRS�� 

DQG�VKH�FRXOG�XVXDOO\�EH�IRXQG�WKHUH�DW�DQ\�WLPH� 

&LWDWLRQ�IRUPDW��$3$�6W\OH 

'LVFLSOLQDU\�FDWHJRU\��6RFLDO�6FLHQFHV 

��� 
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5HODWLRQV�EHWZHHQ�0HDVXUHV�RI�0HGLD� 

&RQVXPSWLRQ�DQG�)DW�3KRELD 

�����)DW�SKRELD��RU� WKH�³SDWKRORJLFDO� IHDU�RI� IDWQHVV�´� 

HQFRPSDVVHV�ERWK�H[WHUQDOL]HG�DQWL-IDW�SUHMXGLFH�DQG� 

WKH� LQWHUQDOL]HG� IRUP�� L�H��� IHDU� RI� EHFRPLQJ� RU� UH� 

PDLQLQJ� IDW� GXH� WR� ZHLJKW� VWLJPDWL]DWLRQ� LQ� VRFLHW\� 

5RELQVRQ�� %DFRQ�� � 2¶5HLOO\�� ������ S�� ��� ��� %H� 

KDYLRUDO� DQG� DWWLWXGLQDO� PDQLIHVWDWLRQV� RI� IDW� SKRELD� 

KDYH�EHHQ�GRFXPHQWHG�LQ�QXPHURXV�SURIHVVLRQDO�DQG� 

SHUVRQDO�VHWWLQJV� %HUQDUG��1DWKDOLH�� �.OHLQ�������� 

/R]DQR-6XIUDWHJXL�� &DUOHVV�� 3ULQJOH�� 6SDUNHV�� � 

0F.HQQD��������3XKO�HW�DO���������9DUWDQLDQ��6P\WK�� 

� 3LQNXV�� ���� �� *LYHQ� WKDW� RYHU� WZR-WKLUGV� RI� 

$PHULFDQ� DGXOWV� PHHW� WKH� PHGLFDO� FULWHULD� IRU� RYHU� 

ZHLJKW�RU�REHVLW\� %0,�������%0,����� ��IDW�SKRELD� 

LV�HVSHFLDOO\�UHOHYDQW�KHUH� VHH�7DEOH����RI�8�6��'H� 

SDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV��&HQWHUV�IRU� 

'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��1DWLRQDO�&HQWHU�IRU� 

+HDOWK� 6WDWLVWLFV�� ���� �� 6WXGLHV� VKRZ� WKDW� WKH� SRU� 

WUD\DO�RI�IDW�SHRSOH�LQ�PHGLD�LQIOXHQFHV�IDW�SKRELD�LQ� 

WKRVH�H[SRVHG� (LVHQEHUJ��&DUOVRQ-0F*XLUH��*ROOXVW�� 

� 1HXPDUN-6]WDLQHU�� ������ *UDEH�� +\GH�� � :DUG�� 

������/\GHFNHU�HW�DO������� ��7KH�JRDO�RI�WKH�SUHVHQW� 

VWXG\�LV�WR�IXUWKHU�WKH�UHVHDUFK�RQ�PHGLD¶V�UROH�LQ�IDW� 

SKRELD� WR� EHWWHU� LQIRUP� LQWHUYHQWLRQV� WDUJHWLQJ� WKLV� 

SUREOHP� 

7HUPLQRORJ\ 

�����)DW�SKRELD�LV�RIWHQ�EXULHG�XQGHU�WKH�ODUJH�ERG\�RI� 

UHVHDUFK� RQ� FRQVWUXFWV� VXFK� DV� ZHLJKW� ELDV�� ZHLJKW� 

VWLJPDWL]DWLRQ�� DQG� ZHLJKW� GLVFULPLQDWLRQ�� )RU� WKH� 

SXUSRVHV�RI�WKLV�VWXG\��GLVFXVVLRQ�RI�WKHVH�WHUPV�ZLOO� 

KHQFHIRUWK� DELGH� E\� WKH� IROORZLQJ� GHILQLWLRQV� WR� 

DYRLG�FRQIXVLRQ�LQ�LQWHUSUHWLQJ�WKH�OLWHUDWXUH� 

:HLJKW�VWLJPDWL]DWLRQ�DQG�IDW�SKRELD 

�����:HLJKW�VWLJPDWL]DWLRQ��RU�VWLJPD��UHIHUV�WR�WKH�VR� 

FLDO� GHYDOXDWLRQ� RI� IDW� LQGLYLGXDOV� DV� HYLGHQFHG� E\� 

DQWL-IDW� ELDV� DQG� GLVFULPLQDWLRQ� 5XVVHOO-0D\KHZ�� 

0F9H\�� %DUGLFN�� � ,UHODQG�� ������ 'DQtHOVGyWWLU�� 

2¶%ULHQ�� �&LDR������ ��,W�FDQ�EH�HLWKHU�LQWHUQDOL]HG� 

VHOI-GLUHFWHG � RU� H[WHUQDOL]HG� GLUHFWHG� WRZDUG� RWK� 

HUV��'XUVR� �/DWQHU��������/LQN� �3KHODQ������ �DQG� 

LV�DW�WKH�HSLFHQWHU�RI�IDW�SKRELD��)DW�SKRELD��RU�IHDU�RI� 

IDW��VWHPV�LQ�SDUW�IURP�WKH�SURVSHFW�RI�EHLQJ�VWLJPD� 

WL]HG� RU� XQGHUYDOXHG� EHFDXVH� RI� RQH¶V� ERG\� VL]H� 

)DKV� �6ZDQN��������:HOOPDQ��$UDL]D��1HZHOO�� � 

0F&R\������ ��:HLJKW�VWLJPD�FDQ�EH�YLHZHG�DV� WKH� 

SURFHVV�E\�ZKLFK�IDW�SKRELD�LV�PDGH�YLVLEOH� 

,QWHUQDOL]HG�ZHLJKW�VWLJPD�DQG�ERG\�GLVVDWLVIDF� 

WLRQ 

������7KH� LQWHUQDOL]HG� IRUP� RI� ZHLJKW� VWLJPD�� DOVR� 

NQRZQ� DV� VHOI-GLUHFWHG� VWLJPD� RU� ZHLJKW� ELDV� LQWHU� 

QDOL]DWLRQ�� LQYROYHV� WKH�SURMHFWLRQ�RI� DQWL-IDW� EHOLHIV� 

DQG� VWHUHRW\SHV� RQWR� RQHVHOI� UDWKHU� WKDQ� RQ� RWKHUV� 

'XUVR� �/DWQHU��������3HDUO��:KLWH�� �*ULOR������ �� 

%RG\� GLVVDWLVIDFWLRQ�� UHIHUULQJ� WR� QHJDWLYH� SHUFHS� 

WLRQV�RI�RQH¶V�RZQ�ERG\�� LV� WKH�ZD\� LQ�ZKLFK� LQWHU� 

QDOL]HG�ZHLJKW� VWLJPD�RIWHQ�PDQLIHVWV� &DUHOV�HW� DO��� 

���� � 

([WHUQDOL]HG� ZHLJKW� VWLJPD�� $QWL-IDW� ELDV� DQG� 

ZHLJKW�GLVFULPLQDWLRQ 

�����([WHUQDOL]HG� ZHLJKW� VWLJPD� FDQ� EH� HLWKHU� FRJQL� 

WLYH� RU� EHKDYLRUDO�� WKH� EHKDYLRUDO� IRUP� PDQLIHVWLQJ� 

DV�ZHLJKW�GLVFULPLQDWLRQ� /LQN� �3KHODQ������ –WKH� 

GLIIHUHQWLDO� QHJDWLYH� WUHDWPHQW� RU� H[FOXVLRQ� RI� IDW� 

SHRSOH� &DUU� � )ULHGPDQ�� ������ 6XWLQ� � 7HUUDF� 

FLDQR�� ���� �� $QWL-IDW� ELDV� LV� WKH� FRJQLWLYH� IRUP� RI� 

H[WHUQDOL]HG�ZHLJKW�VWLJPD�DQG�UHIHUV�WR�WKH�QHJDWLYH� 

DWWLWXGHV�� RSLQLRQV�� DQG� VWHUHRW\SHV� KHOG� DERXW� IDW� 

SHRSOH� 'DQtHOVGyWWLU� HW� DO��� ������ 7DWH�� ���� �� 

:HLJKW� GLVFULPLQDWLRQ� LV� DOPRVW� DOZD\V� FRQVFLRXVO\� 

��� 
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RU�VXEFRQVFLRXVO\�SUHFHGHG�DQG�DFFRPSDQLHG�E\�DQWL 

-IDW�ELDV� 7DWH������ ��,Q�WKH�SUHVHQW�VWXG\��IDW�SKRELD� 

LV�WKH�RYHUDUFKLQJ�WHUP�GXH�WR�LWV�UHFRJQLWLRQ�RI�IHDU� 

DV� D� GULYLQJ� IRUFH� DQG� LWV� HPERGLPHQW� RI� WKH� RWKHU� 

WHUPV�GLVFXVVHG� 

7KH�3UREOHP 

�����)DW�SHRSOH�DUH�UHJXODUO\�VWLJPDWL]HG�DQG�GLVFULPL� 

QDWHG�DJDLQVW�E\�SRWHQWLDO�HPSOR\HUV�DQG�KHDOWK�SUR� 

IHVVLRQDOV�� DV� ZHOO� DV� E\� SHRSOH� LQ� WKHLU� HYHU\GD\� 

OLYHV�� VXFK� DV� FROOHDJXHV�� DFTXDLQWDQFHV�� DQG� 

VWUDQJHUV� %HUQDUG�HW�DO���������/R]DQR-6XIUDWHJXL�HW� 

DO��� ������3XKO� HW� DO��� ������9DUWDQLDQ� HW� DO��� ���� �� 

'HVSLWH�HYLGHQFH�RI�WKH�UHODWLRQ�EHWZHHQ�ZHLJKW�DQG� 

KHDOWK�EHLQJ�PHGLDWHG�E\�VWLJPD�LWVHOI��VRFLHW\¶V�SHU� 

FHSWLRQ�DQG�WUHDWPHQW�RI�IDW�SHRSOH�KDV�\HW�WR�FKDQJH� 

%DFRQ� �$SKUDPRU��������+XQJHU� �0DMRU�������� 

0DMRU�� +XQJHU�� %XQ\DQ�� � 0LOOHU�� ������ 3XKO� � 

/DWQHU�� ������ 7RPL\DPD� HW� DO��� ������ 9DUWDQLDQ� HW� 

DO��� ������ :HOOPDQ� HW� DO��� ���� �� 9DUWDQLDQ� HW� DO�� 

���� �DVNHG�SDUWLFLSDQWV�RI�QRUPDO��RYHUZHLJKW��DQG� 

REHVH�%0,�FODVVLILFDWLRQV� WR�GRFXPHQW� WKHLU�H[SHUL� 

HQFHV�RI�ZHLJKW�VWLJPD�DV�WKH\�RFFXUUHG��5HVXOWV�UH� 

YHDOHG� WKDW� SDUWLFLSDQWV� UHSRUWHG� DSSUR[LPDWHO\� ��� 

LQFLGHQFHV� RI� ZHLJKW� VWLJPD� RYHU� ��� GD\V�� 7KHVH� 

QXPEHUV�DUH�SUREOHPDWLF�FRQVLGHULQJ�WKH�SV\FKRORJL� 

FDO� DQG� SK\VLRORJLFDO� RXWFRPHV� DVVRFLDWHG� ZLWK� IDW� 

SKRELD��6SHFLILFDOO\��LQWHUQDOL]DWLRQ�RI�ZHLJKW�VWLJPD� 

LV� OLQNHG� WR� ORZHU� VHOI-HVWHHP�� GHSUHVVLRQ�� DQ[LHW\�� 

ERG\� GLVVDWLVIDFWLRQ�� ELQJH� HDWLQJ�� FKURQLF� GLHWLQJ�� 

DQG�H[HUFLVH�DYRLGDQFH� )ULHGPDQ��$VKPRUH�� �$S� 

SOHJDWH�� ������ /DZUHQFH�� ������ 3XKO� � /DWQHU�� 

������5XVVHOO-0D\KHZ�HW�DO���������9DUWDQLDQ� �1R� 

YDN��������9DUWDQLDQ�HW�DO������� ��DV�ZHOO�DV�KLJKHU� 

OHYHOV�RI�FRUWLVRO�DQG�R[LGDWLYH�VWUHVV� 6FKYH\��3XKO�� 

� %URZQHOO�� ������ 7RPL\DPD� HW� DO��� ���� �� ,Q� WKH� 

SUHVHQW�VWXG\��IXUWKHU�LGHQWLI\LQJ�RU�GLVFRXQWLQJ�SUH� 

GLFWRUV� RI� IDW� SKRELD� LV� KRSHG� WR� DLG� SUHYHQWLRQ� RI� 

WKHVH�RXWFRPHV� 

0HGLD¶V�5ROH�LQ�)DW�3KRELD 

�����)DW-SKRELF� PHVVDJHV� DQG� VLWXDWLRQV� KDYH� EHHQ� 

ZLGHO\� GRFXPHQWHG� LQ� PHGLD� IRUPV� VXFK� DV� 79� 

VKRZV�� PRYLHV�� OLWHUDWXUH�� VRFLDO� PHGLD� SODWIRUPV�� 

DQG� QHZV� VRXUFHV� $WD� � 7KRPSVRQ�� ������ (LVHQ� 

EHUJ� HW� DO��� ������ *UHHQEHUJ�� (DVWLQ�� +RIVFKLUH�� 

/DFKODQ�� � %URZQHOO�� ������ +HUER]R�� 7DQWOHII-

'XQQ��*RNHH-/DURVH�� �7KRPSVRQ��������+LPHV� � 

7KRPSVRQ�� ������ /DWQHU�� 5RVHZDOO�� � 6LPPRQGV�� 

������ /\GHFNHU� HW� DO��� ������ 3UHYLWH� � *XUULHUL�� 

���� ��)RU�H[DPSOH��(LVHQEHUJ�HW�DO�� ���� �DQDO\]HG� 

���HSLVRGHV�IURP�KLJKO\-UDWHG�79�VKRZV�DQG�LGHQWL� 

ILHG� LQFLGHQWV� RI� ZHLJKW� VWLJPD� LQ� KDOI� RI� WKH� HSL� 

VRGHV�H[DPLQHG��1HZV�PHGLD�KDV�VLPLODUO\�EHHQ�LP� 

SOLFDWHG� LQ� SHUSHWXDWLQJ� ZHLJKW� VWLJPD� E\� UHIHUULQJ� 

WR�IDW�LQGLYLGXDOV�XVLQJ�QHJDWLYH�DQG�GHJUDGLQJ�WHUPV� 

3UHYLWH� � *XUULHUL�� ���� �� 8QIRUWXQDWHO\�� UHVHDUFK� 

KDV� GHPRQVWUDWHG� WKDW� YLHZHUV� RI� ZHLJKW-

VWLJPDWL]LQJ� PHGLD� RIWHQ� LQWHUQDOL]H� WKH� IDW-SKRELF� 

PHVVDJHV�SUHVHQWHG� 

�����7KH� SRUWUD\DO� RI� IDW� LQGLYLGXDOV� LQ� PHGLD� RU� H[� 

SHULPHQWDO�FRQGLWLRQV�KDV�EHHQ�VKRZQ�WR�SOD\�D�UROH� 

LQ� UHLQIRUFLQJ� DQG� LQFUHDVLQJ� IDW-SKRELF� EHOLHIV� LQ� 

WKRVH�H[SRVHG� (LVHQEHUJ�HW�DO���������*UDEH��+\GH�� 

� :DUG�� ������ /\GHFNHU� HW� DO��� ������ 0F&OXUH�� 

3XKO�� � +HXHU�� ������ 3XKO�� /XHGLFNH�� � +HXHU�� 

���� ��*UDEH�HW�DO�� ���� �FRQGXFWHG�D�PHWD-DQDO\VLV� 

RI����DUWLFOHV�H[DPLQLQJ�WKH�DVVRFLDWLRQ�EHWZHHQ�PH� 

GLD� DQG� ERG\-LPDJH-UHODWHG� GLVWXUEDQFHV�� 5HVXOWV� 

VXSSRUWHG� WKH� K\SRWKHVL]HG� UHODWLRQV� EHWZHHQ� 

DPRXQWV� RI� PHGLD� FRQVXPHG� DQG� ERG\� GLVVDWLVIDF� 

WLRQ��WKLQ-LGHDO�LQWHUQDOL]DWLRQ��DQG�GLVRUGHUHG�HDWLQJ� 

��� 
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EHKDYLRUV� DQG�EHOLHIV��+RZHYHU�� LPSOLFDWLRQV�RI� WKH� 

FDOFXODWHG� HIIHFW� VL]HV� PD\� EH� PLVOHDGLQJ� EHFDXVH� 

PXFK�RI�WKH�UHVHDUFK�RQ�PHGLD¶V�UHODWLRQ�WR�IDW�SKR� 

ELD� IRFXVHV� VSHFLILFDOO\� RQ� ERG\-UHODWHG� FRQWHQW� 

)LNNDQ� � 5RWKEOXP�� ������ *UDEH� HW� DO��� ������ 

.DUVD\� � 6FKPXFN�� ������ 0F&OXUH� HW� DO��� ������ 

3XKO� HW� DO��� ���� ��(YHQ� LQ� FRUUHODWLRQDO� VWXGLHV�� UH� 

VHDUFKHUV� RIWHQ� PHDVXUH� H[SRVXUH� WR� ZKDW� *UDEH� HW� 

DO�� ���� �FDOO�³WKLQ-LGHDO�PHGLD�´�RU�PHGLD�NQRZQ�WR� 

EH� VDWXUDWHG� ZLWK� SUR-WKLQ� DQG� DQWL-IDW� PHVVDJHV�� 

VXFK� DV� WHOHYLVLRQ� DQG� IDVKLRQ� PDJD]LQHV� S�� ��� �� 

$V� D� FRQVLGHUDEOH� DPRXQW� RI� WKH� H[SHULPHQWDO� DQG� 

FRUUHODWLRQDO�UHVHDUFK�LQFOXGHG�LQ�*UDEH�HW�DO�¶V�PHWD 

-DQDO\VLV�XWLOL]HG�ERG\-UHODWHG�PHGLD��DQDO\VLV�RI�WKH� 

UHODWLRQ�EHWZHHQ�RYHUDOO�PHGLD�FRQVXPSWLRQ�DQG�IDW� 

SKRELD�LV�OLNHO\�WR�\LHOG�GLIIHUHQW�UHVXOWV� ���� ��7KH� 

FXUUHQW�VWXG\�LV� LQWHQGHG�WR�ILOO� WKLV�UHVHDUFK�JDS�E\� 

XVLQJ�D� FRPSUHKHQVLYH�� QHXWUDO�PHGLD�PHDVXUH� DV� D� 

SUHGLFWRU�RI�IDW�SKRELD�� 

+\SRWKHVHV�DQG�5DWLRQDOH 

�����7KH�SUHVHQW�VWXG\�VHHNV�WR�GHWHUPLQH�ZKHWKHU�PH� 

GLD�FRQVXPSWLRQ�LV�SUHGLFWLYH�RI�IDW�SKRELD�DV�RSHUD� 

WLRQDOL]HG� E\� QHJDWLYH� VWHUHRW\SHV� DERXW� IDW� SHRSOH�� 

LQWHUQDOL]HG�ZHLJKW�VWLJPD��DQG�DQWL-IDW�ELDV�� ,GHQWL� 

I\LQJ� PHGLD¶V� UROH� LQ� IDW� SKRELD� LV� KRSHG� WR� EHWWHU� 

LQIRUP� LQWHUYHQWLRQV� WDUJHWLQJ� WKH� DVVRFLDWHG� RXW� 

FRPHV� 

$QWL-IDW�VWHUHRW\SLQJ 

�����)DW�SHRSOH� UHJXODUO\�EHDU� WKH�EUXQW�RI�ERWK�SRVL� 

WLYH�DQG�QHJDWLYH�VWHUHRW\SHV�UHJDUGLQJ�WKHLU�FKDUDF� 

WHU�DQG�EHKDYLRU��H�J��� LQVHFXUH��QR�ZLOOSRZHU��RYHU� 

HDWHU�� IULHQGO\�� DQG� KXPRURXV� 5RELQVRQ� HW� DO��� 

���� �� )XUWKHUPRUH�� UHVHDUFK� KDV� LPSOLFDWHG� PHGLD� 

LQ� WKH�SHUSHWXDWLRQ�RI� DQWL-IDW� VWHUHRW\SHV� 0F&OXUH� 

HW�DO���������3XKO�HW�DO������� ��:H�K\SRWKHVL]HG�WKDW� 

WKH� DPRXQW� RI� PHGLD� SHRSOH� FRQVXPH� SUHGLFWV� WKHLU� 

OHYHO�RI�DQWL-IDW�VWHUHRW\SLQJ� 

,QWHUQDOL]HG�ZHLJKW�VWLJPD 

�����6WXGLHV� KDYH� GHPRQVWUDWHG� H[SRVXUH� WR� ZHLJKW-

VWLJPDWL]LQJ� PHGLD� WR� EH� SRVLWLYHO\� DVVRFLDWHG� ZLWK� 

OHYHOV� RI� ERG\� GLVVDWLVIDFWLRQ� *UDEH� HW� DO��� ������ 

-DHJHU� � &kPDUD�� ���� �� ,Q� WKH� SUHVHQW� VWXG\�� WKH� 

DPRXQW�RI�PHGLD�SHRSOH�FRQVXPH�LV�K\SRWKHVL]HG�WR� 

SUHGLFW�LQWHUQDOL]DWLRQ�RI�ZHLJKW�VWLJPD� 

$QWL-IDW�ELDV 

�����([SRVXUH� WR� PHGLD� FRQWDLQLQJ� ZHLJKW-

VWLJPDWL]LQJ�LQFLGHQWV�KDV�EHHQ�OLQNHG�WR�KHLJKWHQHG� 

DQWL-IDW�ELDV� LQ�YLHZHUV� )LNNDQ� �5RWKEOXP�������� 

.DUVD\� � 6FKPXFN�� ������ 0F&OXUH� HW� DO��� ������ 

3XKO�HW�DO������� ��:H�K\SRWKHVL]H�WKDW�WKH�DPRXQW�RI� 

PHGLD�SHRSOH�FRQVXPH�SUHGLFWV�WKHLU�OHYHO�RI�DQWL-IDW� 

ELDV� 

0HWKRG 

3DUWLFLSDQWV 

�����&RQYHQLHQFH�VDPSOLQJ�ZDV�XVHG�WR�UHFUXLW�SDUWLFL� 

SDQWV� IRU� WKLV� VWXG\�� $� EULHI� GHVFULSWLRQ� RI� WKH� 

VWXG\¶V�UHTXLUHPHQWV�ZDV�KDQGHG�RXW�RQ�VOLSV�RI�SD� 

SHU� WR� VWXGHQWV� LQ� SV\FKRORJ\� FODVVHV� DW� &ROXPEXV� 

6WDWH� 8QLYHUVLW\�� 7KH� UHFUXLWPHQW� VOLSV� FRQWDLQHG� 

LQVWUXFWLRQV�IRU�ORJJLQJ�LQWR�621$��WKH�'HSDUWPHQW� 

RI� 3V\FKRORJ\¶V� 5HVHDUFK� 3DUWLFLSDWLRQ� V\VWHP�� WR� 

VFKHGXOH� D� WLPH� WR� FRPSOHWH� WKH� VXUYH\� LQ-SHUVRQ�� 

7KH� RULJLQDO� VDPSOH� FRQWDLQHG� ���� SDUWLFLSDQWV�� VL[� 

RI� ZKLFK� ZHUH� H[FOXGHG� IURP� DQDO\VLV� GXH� WR� QRW� 

FRPSOHWLQJ�DW�OHDVW�WZR-WKLUGV�RI�HDFK�VXEVFDOH��3DU� 

WLFLSDQWV�ZHUH�DOO�DZDUGHG�RQH�SRLQW�RI�621$�H[WUD� 

FUHGLW� IRU� NHHSLQJ� WKHLU� DSSRLQWPHQW�� UHJDUGOHVV� RI� 

WKH�SHUFHQWDJH�WKH\�FRPSOHWHG� 

�����7KH� ILQDO� VDPSOH� FRQVLVWHG� RI� ���� SDUWLFLSDQWV�� 

WKH�PDMRULW\�RI�ZKLFK�ZHUH�IHPDOH� Q� ��� ��1R�SDU� 
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WLFLSDQWV� LGHQWLILHG� DV� EHLQJ� WUDQVJHQGHU� RU� ³RWKHU´� 

IRU� WKH�JHQGHU� LGHQWLW\�TXHVWLRQ� VHH�7DEOH�� ��$JHV� 

UDQJHG� IURP� ��� WR� ��� \HDUV� ROG� 0� � ������� 6'� � 

���� �������DV�$VLDQ� H�J���&KLQHVH��9LHWQDPHVH��.R� 

UHDQ��3DNLVWDQL��HWF� ��������DV�%ODFN�$IULFDQ�$PHUL� 

FDQ�� ����� �� DV� :KLWH�(XURSHDQ� $PHULFDQ�� ����� DV� 

PL[HG�UDFH��DQG������³>SUHIHUUHG@�QRW�WR�DQVZHU�´ 

�����+LVSDQLF�LGHQWLW\��GHILQHG�DV�D�SHUVRQ�RI�0H[LFDQ�� 

3XHUWR�5LFDQ��&XEDQ��6RXWK�RU�&HQWUDO�$PHULFDQ��RU� 

RWKHU� 6SDQLVK� FXOWXUH�� UHJDUGOHVV� RI� UDFH�� ZDV� ���� 

1RW�+LVSDQLF�RU�/DWLQR�DQG�����+LVSDQLF�RU�/DWLQR�� 

,Q� WKH� VXUYH\�� ��� SDUWLFLSDQWV� FODVVLILHG� WKHPVHOYHV� 

DV� IUHVKPHQ� ILUVW� \HDU �� ��� DV� VRSKRPRUHV� VHFRQG� 

\HDU �����DV�MXQLRUV� WKLUG�\HDU �����DV�VHQLRUV� IRXUWK� 

\HDU ��DQG�WZR�DV�³RWKHU�´ 

0HDVXUHV 

0HGLD�DQG�WHFKQRORJ\�XVDJH�DQG�DWWLWXGHV�VFDOH� 

078$6 

�����5RVHQ�� :KDOLQJ�� &DUULHU�� &KHHYHU�� DQG� 5RNNXP� 

���� �FUHDWHG�WKH�0HGLD�DQG�7HFKQRORJ\�8VDJH�DQG� 

$FWLYLWLHV� 6FDOH� 078$6 � LQ� UHVSRQVH� WR� FRQFHUQV� 

WKDW�SUHYLRXV�PHGLD�FRQVXPSWLRQ�PHDVXUHV�IHOO�VKRUW� 

LQ�WKH�ZD\�RI�EHLQJ�FRPSUHKHQVLYH�DQG�UHIOHFWLYH�RI� 

FXUUHQW�PHGLD�WUHQGV��7KH�078$6�ZDV�FUHDWHG�ZLWK� 

HOHYHQ�VXEVFDOHV��WKH�DJJUHJDWLRQ�RI�ZKLFK�H[DPLQHG� 

ERWK� XVDJH� IUHTXHQF\� DQG� DWWLWXGHV� WRZDUG� PHGLD�� 

)RXU�RI�WKH�VXEVFDOHV�ZHUH�XVHG�LQ�WKLV�VWXG\�GXH�WR� 

WKHLU� SHUFHLYHG� UHOHYDQFH� WR� WKH� K\SRWKHVHV�� 79� 

9LHZLQJ� ��LWHPV��Į� ���� ��0HGLD�6KDULQJ� ��LWHPV�� 

Į� ���� ��0HGLD�8VDJH� ��LWHPV��Į� ������5RVHQ�HW�DO��� 

���� ��6XEVFDOH�LWHPV�ZHUH�ZRUGHG�LQ�WHUPV�RI�DFWLY� 

LW\� IUHTXHQF\� H�J��� ³KRZ� RIWHQ� GR� \RX���´ �� YDU\LQJ� 

RQO\�LQ�WKH�VSHFLILF�DFWLYLWLHV�GHVFULEHG� H�J���³ZDWFK 

>LQJ@� 79� VKRZV�� PRYLHV�� HWF�� RQ� D� 79� VHW´ �� $OO� 

LWHPV�ZHUH�VFRUHG�RQ�D���-SRLQW�LQWHUYDO�VFDOH�ZLWK��� 

LQGLFDWLQJ�QHYHU�DQG����LQGLFDWLQJ�DOO�WKH�WLPH��6XE� 

VFDOH� UHOLDELOLW\� ZKHQ� XVHG� ZLWK� WKH� SUHVHQW� VDPSOH� 

ZDV�DV�IROORZV��79�9LHZLQJ� Į� � ��� ��0HGLD�6KDU� 

LQJ� Į� ���� ��,QWHUQHW�6HDUFKLQJ� Į� ���� ��DQG�*HQ� 

HUDO�6RFLDO�0HGLD�8VDJH� Į� ���� � 

)DW�SKRELD 

�����7KUHH� PHDVXUHV� ZHUH� XVHG� WR� DVVHVV� PDQLIHVWD� 

WLRQV�RI�SDUWLFLSDQWV¶�IDW�SKRELD��5HVWULFWHG�$FWLYLWLHV� 

6FDOH�� )DW� 3KRELD� 6FDOH-6KRUW� )RUP�� DQG� 8QLYHUVDO� 

0HDVXUH�RI�%LDV-�)DW� 

5HVWULFWHG�DFWLYLWLHV�VFDOH� 5($&7 

�����5RELQVRQ�DQG�%DFRQ� ���� �FUHDWHG� WKH�5HVWULFW� 

HG�$FWLYLWLHV�6FDOH� 5($&7�VFDOH �DV�SDUW�RI�D�WUHDW� 

PHQW�SURJUDP�WDUJHWLQJ�ERG\�LPDJH�DQG�VHOI-HVWHHP� 

DV�FLWHG�LQ�5RELQVRQ� �%DFRQ������ ��7KH�LWHPV�DUH� 

DOO�SURPSWHG�E\�WKH�VWDWHPHQW��³KRZ�,�IHHO�DERXW�P\� 

ZHLJKW��ERG\�VKDSH��RU�VL]H�SUHYHQWV� RU�ZRXOG�SUH� 

YHQW �PH�IURP���´�$Q�H[DPSOH�RI�DQ�LWHP�RQ�WKH�VFDOH� 

LV� ³ZHDULQJ� IRUP-ILWWLQJ� RU� µVH[\¶� FORWKHV�´� 7KH� LQ� 

VWUXPHQW� FRQVLVWV� RI� WHQ� VXEVFDOHV�� WKUHH� RI� ZKLFK� 

ZHUH�XVHG�LQ�WKH�SUHVHQW�VWXG\��$OO�LWHPV�ZHUH�VFRUHG� 

RQ�D�ILYH-SRLQW�/LNHUW�VFDOH�ZKHUH�KLJKHU�VFRUHV�LQGL� 

FDWHG� PRUH� VHOI-LPSRVHG� UHVWULFWLRQV�� 7KH� PHDVXUH� 

DFKLHYHG�H[FHOOHQW� UHOLDELOLW\� Į� � ��� �ZKHQ�D�VDP� 

SOH�RI����ZDV�XVHG� 5RELQVRQ� �%DFRQ������ ��7KH� 

SUHVHQW� VWXG\� XWLOL]HG� WKH� $SSHDUDQFH� �� LWHPV �� 

(PRWLRQDO� �� LWHPV ��DQG�6RFLDO�$FWLYLWLHV� �� LWHPV � 

VXEVFDOHV��&URQEDFK¶V�DOSKD�IRU�HDFK�VXEVFDOH�LQ�WKH� 

SUHVHQW�VWXG\�ZDV�����������DQG������UHVSHFWLYHO\� 

)DW�SKRELD�VFDOH-VKRUW�IRUP� )36-6KRUW�)RUP � 

�����%DFRQ�� 6FKHOWHPD�� DQG� 5RELQVRQ� ���� � FUHDWHG� 

WKH� )DW� SKRELD� VFDOH� LQ� WKH� VKRUW� IRUP� )36-6KRUW� 

IRUP �DV�D�SDUW�RI�D� UHYLVLW�RI�D�VWXG\�RQ�WKH�VWHUHR� 

W\SLFDO� DQG� SUHMXGLFLDO� DWWLWXGHV� GLUHFWHG� WRZDUG� IDW� 

SHRSOH�� 7KLV� VXUYH\� LV� D� FRQGHQVHG� YHUVLRQ� RI� WKH� 
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RULJLQDO���-LWHP�VXUYH\� 5RELQVRQ�HW�DO������� ��3DLUV� 

RI� DGMHFWLYHV� EDVHG� RII� DQWL-IDW� VWHUHRW\SHV� H�J��� 

³OD]\´�RU�³LQGXVWULRXV´ �ZHUH�SUHVHQWHG�ZLWK�LQVWUXF� 

WLRQV�WR�LQGLFDWH�RQ�D��-SRLQW�VFDOH�ZKHUH�IDW�RU�REHVH� 

LQGLYLGXDOV�ZRXOG�IDOO��7KH�PHDVXUH�DFKLHYHG�H[FHO� 

OHQW�UHOLDELOLW\� ���LWHPV��Į� ������%DFRQ�HW�DO������� �� 

8VH� RI� WKH� LQVWUXPHQW� ZLWK� WKH� SUHVHQW� VDPSOH� Q� � 

��� �\LHOGHG�D�&URQEDFK¶V�DOSKD�RI����� 

8QLYHUVDO�PHDVXUH�RI�ELDV-�IDW� 80%-)$7 

�����7KH�80%�ZDV�GHYHORSHG�WR�PHDVXUH�DQG�DQDO\]H� 

ELDV�DJDLQVW�IDW��JD\��DQG�0XVOLP�LQGLYLGXDOV� /DWQHU�� 

2¶%ULHQ�� 'XUVR�� %ULQNPDQ�� � 0DF'RQDOG�� ���� �� 

7KH� YHUVLRQ� WDUJHWLQJ� IDW� SHRSOH� ZDV� XVHG� LQ� WKLV� 

VWXG\�� 7KH� ��� VXUYH\� LWHPV� DUH� UDWHG� RQ� D� �-SRLQW� 

/LNHUW�VFDOH�IURP�VWURQJO\�DJUHH�WR�VWURQJO\�GLVDJUHH�� 

$Q�H[DPSOH�RI�DQ�LWHP�RQ�WKH�80%-)$7�LV�³IDW�SHR� 

SOH�DUH�VORSS\�´� 7KH�PHDVXUH�DFKLHYHG�QRWDEOH�UHOLD� 

ELOLW\� Į� � ����� /DWQHU� HW� DO��� ���� �� ,Q� WKH� SUHVHQW� 

VWXG\��&URQEDFK¶V�DOSKD�ZDV����� 

3URFHGXUH 

�����%HIRUH� SDUWLFLSDQWV� WRRN� WKH� VXUYH\�� WKH\� ZHUH� 

UHTXLUHG�WR�UHDG�DQ�HOHFWURQLF�LQIRUPHG�FRQVHQW�IRUP�� 

7KH� IRUP� GHVFULEHG� WKH� SXUSRVH� RI� WKH� VWXG\�� ZKDW� 

ZDV� LQYROYHG��SRWHQWLDO� ULVNV��SRWHQWLDO�EHQHILWV��DQ\� 

FRVWV� RU� FRPSHQVDWLRQ�� FRQILGHQWLDOLW\�� DQG� ZLWK� 

GUDZDO� SURFHGXUHV�� 3DUWLFLSDQWV� ZHUH� UHTXLUHG� WR� 

DJUHH� WKDW� WKH\�KDG� UHDG� WKH� IRUP�EHIRUH�FRQWLQXLQJ� 

WR�WKH�VXUYH\� 

�����3DUWLFLSDQWV� FRPSOHWHG� WKH� VXUYH\� RQ� FRPSXWHUV� 

LQ�URRP�����RI�WKH�)DFXOW\�2IILFH�%XLOGLQJ� )2% �RI� 

&ROXPEXV� 6WDWH� 8QLYHUVLW\�� 2QFH� WKH� SDUWLFLSDQWV� 

DUULYHG� DW� WKH� WHVW� VLWH�� WKH\� VDW� GRZQ� DW� RQH� RI� WKH� 

HLJKW�DYDLODEOH�FRPSXWHUV��:LWK�IRXU�URZV�FRQWDLQLQJ� 

WZR� FRPSXWHUV� HDFK�� XS� WR� VL[� SDUWLFLSDQWV� FRXOG� 

FRPSOHWH� WKH�VXUYH\�DW�RQFH��7KH�UHVHDUFKHU�SUHVHQW� 

FROOHFWHG� WKH� SDUWLFLSDQWV¶� 621$� ,�'�V�� GLUHFWHG� 

WKHP�WR�D�FRPSXWHU��DQG�JDYH�GHEULHILQJ�VOLSV�WR�WKH� 

SDUWLFLSDQWV� DIWHU� FRPSOHWLRQ� RI� WKH� VXUYH\�� )ROORZ� 

LQJ� SURYLGLQJ� LQIRUPHG� FRQVHQW�� SDUWLFLSDQWV� ZHUH� 

DVNHG�DERXW�WKHLU�JHQGHU�LGHQWLW\��DJH��UDFH��+LVSDQLF� 

LGHQWLW\�� DQG� \HDU� LQ� FROOHJH�� $� VXUYH\� H[DPLQLQJ� 

PHGLD� DQG� WHFKQRORJ\� XVDJH� IROORZHG�� H[DPLQLQJ� 

FDWHJRULHV�VXFK�DV�WHOHYLVLRQ��,QWHUQHW��DQG�VRFLDO�PH� 

GLD��7KH�VXUYH\�FRQFOXGHG�ZLWK�WKUHH�RXWFRPH�YDULD� 

EOH� PHDVXUHV�� LQWHUQDOL]HG� ZHLJKW� VWLJPD� 5($&7� 

6FDOH �� DQWL-IDW� VWHUHRW\SLQJ� )36-6KRUW� )RUP �� DQG� 

DQWL-IDW�ELDV� 80%-)$7 ��7KH�VXUYH\�WRRN�OHVV�WKDQ� 

WKLUW\�PLQXWHV�WR�FRPSOHWH� 

�����2QFH�UHVSRQVHV�ZHUH�VXEPLWWHG��SDUWLFLSDQWV�ZHUH� 

GHEULHIHG� RQ� WKH� IXOO� SXUSRVH� RI� WKH� VWXG\�� ,QIRU� 

PDWLRQ� IRU� VHHNLQJ� VHUYLFHV� IURP� WKH� 8QLYHUVLW\� 

&RXQVHOLQJ�&HQWHU�ZDV�LQFOXGHG��3DUWLFLSDQWV�KDG�WKH� 

RSWLRQ�RI�UHTXHVWLQJ�IROORZ-XS�LQIRUPDWLRQ�DERXW�WKH� 

VWXG\� E\� HPDLOLQJ� WKH� SULPDU\� LQYHVWLJDWRU�� ([WUD� 

FUHGLW� SRLQWV� ZHUH� GLVWULEXWHG� WR� SDUWLFLSDQWV� ZLWKLQ� 

��� KRXUV� RI� SDUWLFLSDWLQJ�� $OO� DQDO\VHV� ZHUH� SHU� 

IRUPHG� XVLQJ� WKH� 6WDWLVWLFDO� 3DFNDJH� IRU� WKH� 6RFLDO� 

6FLHQFHV� 6366 �VRIWZDUH�� 

5HVXOWV 

�����7KH�ILQDO�VDPSOH�VL]H�IRU�WKH�VWXG\�ZDV������7KH� 

DYHUDJH�IDW�SKRELD�OHYHO�ZDV�ORZ-WR-PRGHUDWH�IRU�DOO� 

RXWFRPH� YDULDEOHV� H[DPLQHG� VHH� 7DEOH� � �� 7R� WHVW� 

RXU� K\SRWKHVHV� UHJDUGLQJ� PHGLD� FRQVXPSWLRQ� SUH� 

GLFWLQJ�DQWL-IDW� VWHUHRW\SLQJ��DQWL-IDW�ELDV�� DQG� LQWHU� 

QDOL]HG�ZHLJKW�VWLJPD��ZH�SODQQHG�WR�SHUIRUP�KLHUDU� 

FKLFDO� OLQHDU� UHJUHVVLRQ��7KH�YDULDEOHV� IRU� WKLV�VWXG\� 

ZHUH� QRW� QRUPDOO\� GLVWULEXWHG�� IDLOLQJ� PXOWLSOH� QRU� 

PDOLW\�WHVWV�VXFK�DV�WKH�6KDSLUR-:LON�WHVW��VNHZQHVV�� 

DQG� LQWHUTXDUWLOH� UDQJH� YV�� VWDQGDUG� GHYLDWLRQ�� WKXV� 

OHDGLQJ�WR�WKH�XVH�RI�QRQSDUDPHWULF�WHVWV��6SHDUPDQ¶V� 
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UKR� FRUUHODWLRQV� ZHUH� SHUIRUPHG� XVLQJ� 6366� DQG� 

RYHUDOO� \LHOGHG� QRQ-VLJQLILFDQW� ILQGLQJV�� 7KUHH� VLJ� 

QLILFDQW�FRUUHODWLRQV�H[LVWHG�EHWZHHQ�D�SUHGLFWRU�DQG� 

FULWHULRQ�� WHOHYLVLRQ�YLHZLQJ� 79 � WR�DQWL-IDW�ELDV��UV 

��� � �-������S� ������79�WR�WKH�DSSHDUDQFH�VXEVFDOH� 

RI�RXU�LQWHUQDOL]HG-ZHLJKW-VWLJPD�PHDVXUH��UV ��� � � 

������S� ������DQG�JHQHUDO�VRFLDO�PHGLD�XVDJH�WR�DQWL-

IDW� VWHUHRW\SLQJ�� UV ��� � � ������ S� � ���� VHH� 7DEOH� 

� ��7KH�FRUUHODWLRQV�ZHUH�ZHDN�DQG�LUUHOHYDQW�WR�RXU� 

K\SRWKHVHV�DV�ZH�ZHUH�QRW�LQWHUHVWHG�LQ�ZKHWKHU�VSH� 

FLILFDOO\�79�YLHZLQJ�RU�VRFLDO�PHGLD�XVDJH�SUHGLFWHG� 

WKH�RXWFRPH�YDULDEOHV��7KHUHIRUH��WKH�SODQQHG�UHJUHV� 

VLRQ�DQDO\VHV�ZHUH�QRW�SHUIRUPHG��%DVHG�RQ�WKH�RE� 

WDLQHG�UHVXOWV��WKHUH�ZDV�QRW�HQRXJK�HYLGHQFH�WR�VXJ� 

JHVW�WKDW�WKH�DPRXQW�RI�PHGLD�SHRSOH�FRQVXPH�LV�UH� 

ODWHG�WR�WKHLU�OHYHO�RI�IDW�SKRELD�� 

'LVFXVVLRQ 

�����,Q�WKH�SUHVHQW�VWXG\��ZH�ZHUH�LQWHUHVWHG�LQ�ZKHWK� 

HU�WKH�DPRXQW�DQG�IUHTXHQF\�RI�SHRSOH¶V�PHGLD�FRQ� 

VXPSWLRQ�SUHGLFWV� WKHLU� OHYHO�RI�IDW�SKRELD��)DW�SKR� 

ELD�ZDV�DVVHVVHG�XVLQJ�D�FRPSRVLWH�RI�IXOO�DQG�SDUWLDO� 

PHDVXUHV�� )DW� 3KRELD� 6FDOH-6KRUW� )RUP�� 5HVWULFWHG� 

$FWLYLWLHV�VXEVFDOHV� DSSHDUDQFH��HPRWLRQDO��DQG�VR� 

FLDO �� DQG� 8QLYHUVDO� 0HDVXUH� RI� %LDV-IDW�� :KLOH� UH� 

JUHVVLRQ� DQDO\VHV� ZHUH� QRW� SHUIRUPHG�� FRUUHODWLRQV� 

LQGLFDWHG�WKDW�PHGLD�FRQVXPSWLRQ��VSHFLILFDOO\�DV�DQ� 

DJJUHJDWH� RI� IRXU� VXEVFDOHV�� ZDV� QRW� VLJQLILFDQWO\� 

FRUUHODWHG� ZLWK� DQ\� RI� WKH� WKUHH� RXWFRPH� YDULDEOHV�� 

7KH�IROORZLQJ�VXEVHFWLRQV�H[DPLQH�WKH�SUHVHQW�ILQG� 

LQJV� LQ� WKH�FRQWH[W�RI� WKH� OLWHUDWXUH�DQG�VSHFXODWH�DV� 

WR�ZK\�WKLV�PLVDOLJQPHQW�PD\�KDYH�RFFXUUHG� 

0HGLD�YV��$QWL-)DW�6WHUHRW\SLQJ 

�����7KH� QHJDWLYH� VWHUHRW\SLQJ� RI� IDW� ERGLHV� KDV� ORQJ� 

EHHQ�XVHG�DV�HQWHUWDLQPHQW�LQ�SRSXODU�PHGLD��*UHHQ� 

EHUJ� HW� DO�� ���� � DQDO\]HG� ���� KRXUV� RI� 79� SUR� 

JUDPV�WR�GHWHUPLQH�ZKHWKHU�WKHUH�ZDV�DQ�DVVRFLDWLRQ� 

EHWZHHQ� FKDUDFWHUV¶� ERG\� W\SHV� DQG� WKH� ZD\� WKH\� 

ZHUH� SRUWUD\HG�� &KDUDFWHUV� FODVVLILHG� DV� ³ODUJHU´� 

ZHUH� OHVV� RIWHQ� SRUWUD\HG� DV� DWWUDFWLYH� RU� DV� KDYLQJ� 

SRVLWLYH� SHUVRQDOLW\� WUDLWV� S�� ���� �� 6HYHUDO� VWXGLHV� 

KDYH� IRXQG� DQWL-IDW� VWHUHRW\SLQJ� WR� EH� D� VRXUFH� RI� 

DPXVHPHQW�LQ�PHGLD��EH�LW�WKURXJK�PDNLQJ�IXQ�RI�IDW� 

LQGLYLGXDOV� RU� PDNLQJ� MRNHV� UHODWHG� WR� IDWQHVV� 

%XUPHLVWHU� � &DUHOV�� ������ )RXWV� � %XUJJUDI�� 

������ *UHHQEHUJ� HW� DO��� ������ +LPHV� � 7KRPSVRQ�� 

������<RR� �.LP������ ��*LYHQ�WKH�QXPEHU�RI�DUWL� 

FOHV� UHSRUWLQJ� DQWL-IDW� VWHUHRW\SHV� LQ� PHGLD�� ZH� H[� 

SHFWHG� WKDW�SHRSOH¶V�PHGLD�FRQVXPSWLRQ�ZRXOG�SUH� 

GLFW�WKHLU�LQWHUQDOL]DWLRQ�RI�VDLG�VWHUHRW\SHV��7ZR�H[� 

SHULPHQWDO� VWXGLHV� UHODWHG� WR� RXU� K\SRWKHVHV� VRXJKW� 

WR�GHWHUPLQH�ZKHWKHU�WKLV�ZDV�WKH�FDVH� 

�����,Q� DQ� H[SHULPHQW� FRQGXFWHG� E\� 0F&OXUH� HW� DO�� 

���� ��SDUWLFLSDQWV�UHSRUWHG�KLJKHU�OHYHOV�RI�DQWL-IDW� 

VWHUHRW\SLQJ� ZKHQ� H[SRVHG� WR� VWHUHRW\SLFDOO\� QHJD� 

WLYH� LPDJHV� RI� IDW� SHRSOH� WKDQ� ZKHQ� SUHVHQWHG� ZLWK� 

PRUH�SRVLWLYH�LPDJHV��GHVSLWH�WKH�DFFRPSDQ\LQJ�WH[W� 

EHLQJ�QHXWUDO��7KHVH�ILQGLQJV�DUH�VLPLODU� WR� WKRVH�RI� 

3XKO� HW� DO�¶V� ���� � VWXG\� LQ� ZKLFK� SDUWLFLSDQWV� H[� 

SRVHG� WR� QHJDWLYH� SKRWRV� RI� IDW� SHRSOH� ZHUH� PRUH� 

OLNHO\� WR� REMHFW� WR� VRFLDOL]LQJ� ZLWK� WKH� SHUVRQ� SLF� 

WXUHG�DQG�WR�UHSRUW�DQWL-IDW�DWWLWXGHV�DQG�VWHUHRW\SLQJ�� 

$V�ZDV�XVHG� LQ� WKH�SUHVHQW� VWXG\��ERWK� H[SHULPHQWV� 

XWLOL]HG�WKH�)DW�3KRELD�6FDOH-6KRUW�)RUP�WR�PHDVXUH� 

SHUFHSWLRQV�RI�IDW�SHRSOH��'HVSLWH�XVLQJ�WKH�VDPH�IDW� 

SKRELD�PHDVXUH��WKH�SUHVHQW�VWXG\�GLG�QRW�ILQG�PHGLD� 

WR� EH� SUHGLFWLYH� RI� DQWL-IDW� VWHUHRW\SLQJ�� :KLOH� 

0F&OXUH�HW�DO�� ���� �DQG�3XKO�HW�DO�¶V� ���� �H[SHUL� 

PHQWV�ERWK�\LHOGHG�VLJQLILFDQW�HIIHFWV�RI�PHGLD�SRU� 

WUD\DO�RQ� IDW� SKRELD� OHYHOV�� QR�SUHGLFWLYH� HTXLYDOHQW� 

ZDV� IRXQG� LQ� WKH� SUHVHQW� VWXG\�� 7KLV� ODFN� RI� DOLJQ� 
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PHQW� PD\� EH� DWWULEXWHG� WR� WKHLU� XVH� RI� DQ� H[SHUL� 

PHQWDO� GHVLJQ� LQ� ZKLFK� PHGLD� ZDV� D� PDQLSXODWHG� 

FRQGLWLRQ�UDWKHU�WKDQ�D�VXUYH\�PHDVXUH��)XUWKHUPRUH�� 

WKH�H[SHULPHQWV¶�PHGLD�FRQGLWLRQV�ZHUH� VSHFLILFDOO\� 

UHODWHG� WR� WKH� SRUWUD\DO� RI� IDW� LQGLYLGXDOV�� ZKHUHDV� 

WKH� SUHVHQW� VWXG\� XWLOL]HG� D� EURDG� PHGLD� PHDVXUH� 

ZLWK� WKH� JRDO� RI� H[DPLQLQJ� IUHTXHQF\�� $GGLWLRQDO� 

UHVHDUFK�LQ�ZKLFK�WKH�DPRXQW�RI�PHGLD�FRQVXPHG�LV� 

DVVHVVHG�LQ�UHODWLRQ�WR�DQWL-IDW�VWHUHRW\SLQJ�LV�QHHGHG� 

0HGLD�YV��,QWHUQDOL]HG�:HLJKW�6WLJPD 

�����:H�K\SRWKHVL]HG�WKDW�WKH�DPRXQW�RI�PHGLD�SHRSOH� 

FRQVXPH� ZRXOG� SUHGLFW� WKHLU� LQWHUQDOL]DWLRQ� RI� 

ZHLJKW� VWLJPD�� 7KH� 5HVWULFWHG� $FWLYLWLHV� VFDOH� ZDV� 

XVHG� WR� WHVW� WKLV� K\SRWKHVLV� DQG� H[DPLQHV� ZKHWKHU� 

ERG\� GLVVDWLVIDFWLRQ� ZRXOG� SUHYHQW� SHRSOH� IURP� HQ� 

JDJLQJ�LQ�FHUWDLQ�DFWLYLWLHV��UHJDUGOHVV�RI�WKH�SDUWLFL� 

SDQW¶V� DFWXDO� ZHLJKW�� ,Q� RWKHU� ZRUGV�� WKH� PHDVXUH� 

H[DPLQHV�IDW�SKRELD�ERWK�IURP�D�SHUVSHFWLYH�RI�³LI�,� 

GLVOLNHG�P\�ERG\´�DQG�³EHFDXVH�,�GLVOLNH�P\�ERG\�´� 

DFFRUGLQJ�WR�WKH�SDUWLFLSDQW¶V�ERG\�LPDJH� 

�����$V� SDUW� RI� WKH� 5HVWULFWHG� $FWLYLWLHV� VFDOH�� UH� 

VSRQGHQWV�KDG�WKH�RSSRUWXQLW\�WR�GLVFORVH�ZD\V�WKH\� 

SHUVRQDOO\�IHOW�UHVWULFWHG�E\�WKHLU�ERG\�LPDJH��$�WRWDO� 

RI� ��� SHUVRQDO� UHVSRQVHV� ZHUH� SURYLGHG� LQ� ZKLFK� 

SDUWLFLSDQWV� GLVFORVHG� WKDW� WKHLU� ERG\� LPDJH� HLWKHU� 

SUHYHQWHG�RU�ZRXOG�SUHYHQW�WKHP�IURP�EHLQJ�SKRWR� 

JUDSKHG��H[HUFLVLQJ�LQ�SXEOLF��DQG�H[SHULHQFLQJ�KDS� 

SLQHVV� VHH�7DEOH�� ��:KLOH�D�UHODWLYHO\�VPDOO�QXPEHU� 

ZKHQ�FRPSDUHG�WR�WKH�RYHUDOO�VDPSOH��WKHVH�UHVSRQV� 

HV�QRQHWKHOHVV�H[HPSOLI\� LQWHUQDOL]HG�ZHLJKW�VWLJPD� 

DQG�WKH�DVVRFLDWHG�ERG\�GLVVDWLVIDFWLRQ� &DUHOV�HW�DO��� 

������'XUVR� �/DWQHU������ ��6WLOO�� WKH� LQFOXVLRQ�RI� 

WKHVH� SDUWLFLSDQWV� LQ� DQDO\VHV� ZDV� QRW� HQRXJK� WR� 

\LHOG� D� VLJQLILFDQW� FRUUHODWLRQ� EHWZHHQ� WKH� 5($&7� 

VFDOH�DQG�PHGLD�FRQVXPSWLRQ� 

������'HVSLWH�WKHUH�EHLQJ�UHVHDUFK�GHPRQVWUDWLQJ�D�OLQN� 

EHWZHHQ� ERG\� GLVVDWLVIDFWLRQ� DQG� PHGLD� 'DYLVRQ�� 

6FKPDO]��<RXQJ�� �%LUFK��������)RUEHV�HW�DO��������� 

)ULHGPDQ�HW�DO������� ��QR�VXFK�UHODWLRQV�ZHUH�IRXQG� 

LQ� WKLV� VWXG\�� ,W� LV� ZRUWK� QRWLQJ� WKDW� WKH� 5HVWULFWHG� 

$FWLYLWLHV� VFDOH� KDV� QHYHU� EHHQ� XVHG� LQ� UHODWLRQ� WR� 

PHGLD�SULRU�WR�WKLV�VWXG\��&RQVHTXHQWO\��WKH�K\SRWKH� 

VL]HG�UHODWLRQ�EHWZHHQ�PHGLD�DQG�LQWHUQDOL]HG�ZHLJKW� 

VWLJPD�ZDV�EDVHG�RQ�VWXGLHV�XVLQJ�GLIIHUHQW�RXWFRPH� 

PHDVXUHV� *UDEH� HW� DO��� ������ -DHJHU� � &kPDUD�� 

���� ��(YHQ�IRU�VWXGLHV�H[DPLQLQJ�ERG\�GLVVDWLVIDF� 

WLRQ�LQ�SODFH�RI�WKH�5HVWULFWHG�$FWLYLWLHV�VFDOH��PHGLD� 

PHDVXUHV� VLPLODU� WR� WKH� SUHVHQW� ZHUH� QRW� XVHG�� ,W� LV� 

WKHUHIRUH�GLIILFXOW�WR�PDNH�D�UHOLDEOH�FRPSDULVRQ�EH� 

WZHHQ� WKH� SUHVHQW� ILQGLQJV� DQG� WKRVH� RI� SUHYLRXV� 

VWXGLHV��)XWXUH�VWXGLHV�XVLQJ�WKH�5HVWULFWHG�$FWLYLWLHV� 

VFDOH�DV�D�IXQFWLRQ�RI�PHGLD�DUH�QHHGHG�WR�GUDZ�DQ\� 

IXUWKHU�FRQFOXVLRQV� 

0HGLD�YV��%LDV�$JDLQVW�)DW�3HRSOH 

�����7KH� SUHVHQFH� RI� ZHLJKW� ELDV� LQ� PHGLD� KDV� EHHQ� 

ZHOO� HVWDEOLVKHG�� $� SOHWKRUD� RI� VWXGLHV� KDYH� GRFX� 

PHQWHG�WKH�QXPEHU�RI�PHGLXPV��SURJUDPV��HSLVRGHV�� 

DQG� LQFLGHQFHV� FRQWDLQLQJ� ZHLJKW� ELDV� $WD� � 

7KRPSVRQ��������(LVHQEHUJ�HW�DO���������+HUER]R�HW� 

DO���������/\GHFNHU�HW�DO���������*UDEH�HW�DO������� �� 

+RZHYHU�� PXFK� RI� WKH� UHVHDUFK� RQ� PHGLD¶V� UHODWLRQ� 

WR�DQWL-IDW�ELDV�IRFXVHV�RQ�PHGLD�FRQWHQW�VSHFLILFDOO\� 

UHODWHG�WR�ZHLJKW��L�H���WKH�FRQWHQW�PRVW�OLNHO\�WR�FRU� 

UHODWH�ZLWK�ELDV� )LNNDQ� �5RWKEOXP��������.DUVD\� 

�6FKPXFN��������0F&OXUH�HW�DO���������3XKO�HW�DO��� 

���� ��7KLV�UHDOLW\�JLYHV�LQVLJKW�LQWR�ZK\�WKH�SUHVHQW� 

ILQGLQJV�GR�QRW�DOLJQ�ZLWK�WKRVH�LQ�WKH�OLWHUDWXUH��7KH� 

0HGLD�DQG�7HFKQRORJ\�8VDJH�DQG�$WWLWXGHV�6FDOH�LV� 

QRW� FRQWHQW-VSHFLILF�� EXW� LQVWHDG� FRYHUV� D� YDULHW\� RI� 

PHGLD�IRUPV�ZLWK�D�IRFXV�RQ�IUHTXHQF\� 5RVHQ�HW�DO��� 
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���� ��$GGLWLRQDO� VWXGLHV�XVLQJ� FRPSUHKHQVLYH�� IUH� 

TXHQF\-EDVHG�PHGLD�PHDVXUHV�LQ�UHODWLRQ�WR�IDW�SKR� 

ELD�ZRXOG�EH�XVHIXO�LQ�VROLGLI\LQJ�PHGLD¶V�UROH� 

/LPLWDWLRQV 

�����$� OLPLWDWLRQ� IDFHG� LQ� WKLV� VWXG\� ZDV� WKH� VDPSOH� 

SRSXODWLRQ��7KH�VDPSOH�FRQVLVWHG�RI�VWXGHQWV�DW�&R� 

OXPEXV� 6WDWH� 8QLYHUVLW\� ZKR� ZHUH� HQUROOHG� LQ� DW� 

OHDVW�RQH�SV\FKRORJ\�FRXUVH��6XFK�OLNHO\�DIIHFWHG�RXU� 

UHVXOWV� EHFDXVH� WKLV� VDPSOH� LV� QRW� UHSUHVHQWDWLYH� RI� 

WKH� SRSXODWLRQ�� &ROOHJH� FDPSXVHV� W\SLFDOO\� FRQWDLQ� 

VWXGHQWV� EHWZHHQ� ��� DQG� ��� \HDUV� ROG�� ZLWK� H[FHS� 

WLRQV��7KH�PHDQ�DJH�RI�SDUWLFLSDQWV�LQ�WKLV�VWXG\�ZDV� 

���� WKXV� OLPLWLQJ� WKH� JHQHUDOL]DELOLW\� RI� WKH� UHVXOWV�� 

$GGLWLRQDOO\�� ���� RI� SDUWLFLSDQWV� ZHUH� IHPDOHV�� 

PDNLQJ� LW� GLIILFXOW� WR� DFFXUDWHO\� VD\� WKDW� DQ\WKLQJ� 

IRXQG�LV�FRQVLVWHQW�EHWZHHQ�JHQGHUV� 

�����$QRWKHU�OLPLWDWLRQ�IDFHG�ZDV�WKH�ODFN�RI�DQ�DWWHQ� 

WLRQ-FKHFN�TXHVWLRQ�LQ�WKH�VXUYH\��:KHQ�FUHDWLQJ�WKH� 

VXUYH\�� ZH� IDLOHG� WR� LQFOXGH� DWWHQWLRQ-FKHFN� TXHV� 

WLRQV� ZKLFK� ZRXOG� KDYH� HQVXUHG� WKDW� SDUWLFLSDQWV� 

ZHUH� QRW� VHOHFWLQJ� DQVZHUV� DW� UDQGRP�� 7KLV� DOVR� 

ZRXOG�KDYH�KHOSHG� WR�GHWHUPLQH�ZKLFK�SDUWLFLSDQWV�� 

LI� DQ\�� GLG� QRW� DQVZHU� KRQHVWO\� RU� ZHUH� LQDWWHQWLYH� 

GXULQJ�WKH�VXUYH\�� 

)XWXUH�'LUHFWLRQV 

�����,Q� IXWXUH� VWXGLHV� WKDW� XVH� D� VLPLODU� GHVLJQ� DV� WKH� 

SUHVHQW�VWXG\��D�VXJJHVWHG�FKDQJH�ZRXOG�EH�WR�XWLOL]H� 

D� PRUH� LQFOXVLYH� PHGLD� XVDJH� VXUYH\�� $� PRUH� LQ-

GHSWK� YHUVLRQ� RI� 0HGLD� DQG� 7HFKQRORJ\� 8VDJH� DQG� 

$WWLWXGHV� 6FDOH� WKDW� LV� XSGDWHG� DQG� LQFOXVLYH� RI� WKH� 

H[SDQGLQJ� YDULHWLHV� RI� PHGLD� ZRXOG� EH� DGYLVDEOH�� 

)RU� PDQ\�� ZDWFKLQJ� VRPHWKLQJ� RQ� D� WHOHYLVLRQ� VHW� 

DOVR� LQYROYHV� WKH� ,QWHUQHW�� 7KHUH� DUH� D� PXOWLWXGH� RI� 

VWUHDPLQJ� VHUYLFHV� DQG� PHGLD� SOD\HUV� WKDW� SURYLGH� 

VHUYLFHV�DOORZLQJ�RQH�WR�ZDWFK�D�ZLGH�YDULHW\�RI�PH� 

GLD� ZLWKRXW� D� WHOHYLVLRQ� SODQ�� H�J��� 1HWIOL[�� +XOX�� 

&KURPH&DVW�� DQG� $PD]RQ� )LUH� 6WLFN�� $GGLWLRQDOO\�� 

LQ� DQ� DJH� ZKHUH� PRVW� HYHU\WKLQJ� LV� RQ� WKH� ,QWHUQHW� 

DQG�VRFLDO�PHGLD�LV�LQFOXVLYH�RI�PXOWLSOH�SODWIRUPV��D� 

PHGLD� XVDJH� VXUYH\� VKRXOG� EH� VSHFLILF� DV� WR� ZKDW� 

IRUPV�RI�PHGLD�DUH�LQFOXGHG�LQ�ZKLFK�FDWHJRU\�� ,I�D� 

IXWXUH� VXUYH\� KDG� VLPLODU� LWHPV�� LW� PLJKW� EH� EHQHIL� 

FLDO�WR�DGG�DQ�H[SODQDWLRQ�RI�ZKDW�VKRXOG�EH�LQFOXGHG� 

RU�H[FOXGHG�IRU�GLIIHUHQW�VXEVFDOHV��)RU�H[DPSOH��VR� 

FLDO� PHGLD� LQFOXGHV� )DFHERRN�� 7ZLWWHU�� /LQNHG,Q�� 

,QVWDJUDP�� <RX7XEH�� 7XPEOU�� DQG� 5HGGLW�� DPRQJ� 

RWKHUV��$VNLQJ�VRPHRQH�ZLWKRXW�D�)DFHERRN�DFFRXQW� 

KRZ�RIWHQ� WKH\� FKHFN�)DFHERRN�PD\� \LHOG�PLVOHDG� 

LQJ�UHVXOWV� LI� WKDW�SHUVRQ�GRHV�KDYH�D�7ZLWWHU�RU�DQ� 

RWKHU�VRFLDO�PHGLD�SURILOH��7KHUHIRUH��WKH�FXUUHQW�UH� 

VXOWV�PD\�QRW�DFFXUDWHO\�UHIOHFW�RXU�SDUWLFLSDQWV¶�DF� 

WXDO�PHGLD�XVDJH� 

�����([DPLQLQJ� WKH� UHODWLRQ� EHWZHHQ� SDUWLFLSDQWV¶� 

ERG\� VDWLVIDFWLRQ� DQG� DQVZHUV� WR� WKH� VXUYH\� TXHV� 

WLRQV� PD\� EH� XVHIXO�� 3DUWLFLSDQWV� FRXOG� DOVR� VSHFLI\� 

ZKHUH� WKH\� IHHO� WKHLU�ZHLJKW� OLHV�� H�J��� XQGHUZHLJKW�� 

DYHUDJH� ZHLJKW�� RYHUZHLJKW�� RU� REHVH�� :KLOH� WKHUH� 

DUH�HVWDEOLVKHG�%0,�UDQJHV�IRU�HDFK�RI�WKHVH�FODVVLIL� 

FDWLRQV�� LW� PD\� EH� GLIILFXOW� IRU� D� SHUVRQ� ZLWKRXW� D� 

PHGLFDO�EDFNJURXQG�WR�JDXJH�ZKHUH�WKH\�IDOO��3DUWLF� 

LSDQWV� PD\� DOVR� IHHO� XQFRPIRUWDEOH� GLVFORVLQJ� WKHLU� 

DFWXDO� ZHLJKW�� WKXV� IXUWKHU� MXVWLI\LQJ� XVH� RI� PRUH� 

VXEMHFWLYH�VL]H�PDUNHUV� 

,PSOLFDWLRQV 

�����7KH�UHODWLRQ�EHWZHHQ�WKH�SRUWUD\DO��RU�ODFN�WKHUH� 

RI�� RI� IDW� LQGLYLGXDOV� LQ� PHGLD� DQG� SXEOLF� RSLQLRQV� 

DERXW� IDW� SHRSOH� KDV� EHHQ� HVWDEOLVKHG� )LNNDQ� � 

5RWKEOXP������ ��)DW�LQGLYLGXDOV�DUH�RIWHQ�H[FOXGHG� 

IURP�PHGLD��WKH�H[FHSWLRQV�WHQGLQJ�WR�LQYROYH�XQIODW� 

WHULQJ� GHSLFWLRQV� )RXWV� � %XUJJUDI�� ������ *UHHQ� 
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EHUJ�HW�DO���������+LPHV� �7KRPSVRQ������ ��6KLIW� 

LQJ�WKLV�SRUWUD\DO� IURP�D�QHJDWLYH�WR�D�SRVLWLYH�OLJKW� 

PD\�VLPLODUO\�LQIOXHQFH�FRQVXPHUV¶�DWWLWXGHV�WRZDUG� 

IDW�SHRSOH� 3HDUO��3XKO�� �%URZQHOO������ ��$V�PHGLD� 

SURGXFHUV� EHFRPH� PRUH� FRQVFLRXV� RI� WKH� LQIOXHQFH� 

RI�WKLV�SRUWUD\DO�RQ�YLHZHUV��LW�ZRXOG�LGHDOO\�EHFRPH� 

D� QHZ� VWDQGDUG� WR� FKDQJH� WKH� ZD\� GLIIHUHQW� ZHLJKW� 

FODVVHV�DUH�SRUWUD\HG��)RU�H[DPSOH��WKH�PHWKRGV�XVHG� 

WR�DWWDLQ�WKH�WKLQ�ERGLHV�VR�RIWHQ�SRUWUD\HG�LQ�PHGLD� 

DUH�UDUHO\�YLVLEOH�WR�WKH�SHRSOH�ZDWFKLQJ��,Q�RUGHU�WR� 

SURWHFW� FRQVXPHUV�� PHGLD� H[HFXWLYHV� VKRXOG� UHIUDLQ� 

IURP� RYHU-UHSUHVHQWLQJ� WKLQ� DUWLVWV� DQG� DVVRFLDWHG� 

OLIHVW\OH� EHKDYLRUV� LQ� WKHLU� FRQWHQW�� &DVWLQJ� D� ZLGHU� 

UDQJH� RI� ERG\� W\SHV� ZRXOG� KHOS� PDNH� WKH� FRQWHQW� 

PRUH� UHODWDEOH� WR� FRQVXPHUV� ZKR� GR� QRW� PHHW� WKH� 

WKLQ-LGHDO�VWDQGDUG� 

�����2Q�DQ� LQGLYLGXDO� OHYHO�� SHRSOH�PD\�DOVR�XVH� WKLV� 

VWXG\�WR�KHOS�WKHP�PDNH�GLIIHUHQW�FKRLFHV�UHJDUGLQJ� 

PHGLD� XVH�� 7KH� NQRZOHGJH� RI� PHGLD¶V� DVVRFLDWLRQ� 

ZLWK�LQWHUQDOL]HG�ZHLJKW�VWLJPD�DQG�WKH�DFFRPSDQ\� 

LQJ�PHQWDO�KHDOWK�RXWFRPHV�PD\�PRWLYDWH�SHRSOH� WR� 

OLPLW�WKH�DPRXQW�RI�ZHLJKW-VWLJPDWL]LQJ�DQG�WKLQ�LGH� 

DO� PHGLD� FRQVXPHG�� )XUWKHUPRUH�� LQGLYLGXDOV� FDQ� 

VKDUH� LQIRUPDWLRQ� RQ� WKH� RXWFRPHV� DVVRFLDWHG� ZLWK� 

IDW�SKRELD�ZLWK�RWKHUV�LQ�WKHLU�FLUFOH��7KLV�DZDUHQHVV� 

PD\� KHOS� SHRSOH� OLPLW� WKHLU� SHUSHWXDWLRQ� DQG� LQWHU� 

QDOL]DWLRQ�RI�ZHLJKW-VWLJPDWL]LQJ�PHVVDJHV� 

&RQFOXVLRQ 

�����,Q� FRQWUDVW� ZLWK� SUHYLRXV� UHVHDUFK�� WKH� FXUUHQW� 

VWXG\�GLG�QRW�\LHOG�DQ\�HYLGHQFH�LQ�VXSSRUW�RI�D�UHOD� 

WLRQ� EHWZHHQ� RYHUDOO� TXDQWLW\� RI� PHGLD� FRQVXPHG� 

DQG�IDW�SKRELD��7KLV�PLVDOLJQPHQW�PD\�EH�DWWULEXWHG� 

WR� WKH�GLIIHUHQFHV� LQ�PHGLD�YDULDEOHV�XVHG��0XFK�RI� 

WKH�OLWHUDWXUH�RQ�IDW�SKRELD�DQG�PHGLD�IRFXVHV�RQ�PH� 

GLD� VSHFLILFDOO\� FRQWDLQLQJ� ZHLJKW-VWLJPDWL]LQJ� LQFL� 

GHQWV� )LNNDQ� �5RWKEOXP��������*UDEH�HW�DO��������� 

.DUVD\� � 6FKPXFN�� ������ 0F&OXUH� HW� DO��� ������ 

3XKO�HW�DO������� ��7KH�SUHVHQW�ILQGLQJV�PD\�LQGLFDWH� 

WKDW�PHGLD�LV�RQO\�SUHGLFWLYH�RI�IDW�SKRELD�ZKHQ�WKH� 

FRQWHQW� VSHFLILFDOO\� UHODWHV� WR� ZHLJKW�� 5DWKHU� WKDQ� 

IRFXVLQJ� RQ� WKH� DPRXQW� RI� PHGLD� FRQVXPHG�� PRUH� 

FORVHO\�PRQLWRULQJ�WKH�PHVVDJHV�FRQYH\HG�LQ�PHGLD� 

PD\� KHOS� SUHYHQW� WKH� RXWFRPHV� DVVRFLDWHG� ZLWK� IDW� 

SKRELD��7KRVH�LQ�WKH�SV\FKRORJ\�ILHOG�FDQ�XVH�WKHVH� 

ILQGLQJV� WR� SLQSRLQW� ZKHUH� LQ� DIIHFWHG� FOLHQWV¶� OLYHV� 

IDW-SKRELF�PHVVDJHV�DUH�OLNHO\�EHLQJ�FRPPXQLFDWHG�� 

2Q�D�SHUVRQDO� OHYHO�� LQGLYLGXDOV�FDQ�SUDFWLFH�OHVVHQ� 

LQJ�WKHLU�LQWDNH�RI�ZHLJKW-VWLJPDWL]LQJ�PHGLD�VR�DV�WR� 

SUHYHQW�XQZDQWHG� LQWHUQDOL]DWLRQ�RI� WKRVH�PHVVDJHV�� 

&RQVXPHUV�RI�PHGLD�DUH�DGYLVHG�WR�FRQVLGHU�WKH�LP� 

SDFW�FRQWHQW�PD\�KDYH�RQ�WKHLU�SHUFHSWLRQV�RI�WKHP� 

VHOYHV�DQG�RWKHUV� 

5HIHUHQFHV 

$WD��5��1��� �7KRPSVRQ��-��.�� ���� ��:HLJKW�ELDV�LQ�� 

�����WKH�PHGLD��$�UHYLHZ�RI�UHFHQW�UHVHDUFK��2EHVLW\� 

�����)DFWV��� � ����-����GRL������������������ 

%DFRQ��/��� �$SKUDPRU��/�� ���� ��:HLJKW�VFLHQFH�� 

�����(YDOXDWLQJ�WKH�HYLGHQFH�IRU�D�SDUDGLJP�VKLIW��1X-

�����WULWLRQ�-RXUQDO���� � ���-����GRL�������������-

���������-��-� 

%DFRQ��-��*���6FKHOWHPD��.��(��� �5RELQVRQ��%��(�� 

����� ���� ��)DW�SKRELD�VFDOH�UHYLVLWHG��7KH�VKRUW�IRUP�� 

�����,QWHUQDWLRQDO�-RXUQDO�RI�2EHVLW\���� � �����-����� 

�����GRL���������VM�LMR�������� 

%HUQDUG��3���1DWKDOLH��0��� �.OHLQ��2�� ���� ��2EHVH� 

�����SHRSOH DQLPDOV"�,QYHVWLJDWLQJ�WKH�LPSOLFLW� 

�����³DQLPDOL]DWLRQ´�RI�REHVH�SHRSOH��5RPDQLDQ�-RXU-

�����QDO�RI�$SSOLHG�3V\FKRORJ\���� � ����-����5H-

�����WULHYHG��IURP�KWWS���ZZZ�UMDS�SVLKRORJLHWP�UR� 

��� 
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%XUPHLVWHU��-��0��� �&DUHOV��5��$�� ���� ��:HLJKW-

�����UHODWHG�KXPRU�LQ�WKH�PHGLD��$SSUHFLDWLRQ��GLVWDVWH�� 

�����DQG�DQWL-IDW�DWWLWXGHV��3V\FKRORJ\�RI�3RSXODU�0H-

�����GLD�&XOWXUH��� � �����-�����GRL��������� 

�����SSP������� 

&DUHOV��5��$���%XUPHLVWHU��-���2HKOKRI��0��:���+LQ-

�����PDQ��1���/H5R\��0���%DQQRQ��(���«�$VKUDIORXQ�� 

�����/�� ���� ��,QWHUQDOL]HG�ZHLJKW�ELDV��5DWLQJV�RI�WKH� 

�����VHOI��QRUPDO�ZHLJKW��DQG�REHVH�LQGLYLGXDOV�DQG� 

�����SV\FKRORJLFDO�PDODGMXVWPHQW��-RXUQDO�RI�%HKDY-

�����LRUDO�0HGLFLQH���� � ����-����GRL���������V�����-

��������-����-� 

&DUU��'��� �)ULHGPDQ��0��$�� ���� ��,V�REHVLW\�VWLJ 

�����PDWL]LQJ"�%RG\�ZHLJKW��SHUFHLYHG�GLVFULPLQDWLRQ�� 

�����DQG�SV\FKRORJLFDO�ZHOO-EHLQJ�LQ�WKH�8QLWHG�6WDWHV�� 

-RXUQDO�RI�+HDOWK�DQG�6RFLDO�%HKDYLRU���� � ����� 

-�����GRL��������������������������� 

'DYLVRQ��.��.���6FKPDO]��'��/���<RXQJ��/��0��� � 

%LUFK��/��/�� ���� ��2YHUZHLJKW�JLUOV�ZKR�LQWHUQDO� 

L]H�IDW�VWHUHRW\SHV�UHSRUW�ORZ�SV\FKRVRFLDO�ZHOO-

EHLQJ�>6XSSOHPHQWDO�PDWHULDO@��2EHVLW\������6��-

6����GRL���������RE\��������� 

'DQtHOVGyWWLU��6���2¶%ULHQ��.��6��� �&LDR��$�� ���� �� 

$QWL-IDW�SUHMXGLFH�UHGXFWLRQ��$�UHYLHZ�RI�SXE� 

OLVKHG�VWXGLHV��2EHVLW\�)DFWV��� � ����-���� 

GRL������������������ 

'XUVR��/��(��� �/DWQHU��-��'�� ���� ��8QGHUVWDQGLQJ� 

VHOI-GLUHFWHG�VWLJPD��'HYHORSPHQW�RI�WKH�:HLJKW� 

%LDV�,QWHUQDOL]DWLRQ�6FDOH�>6XSSOHPHQWDO�PDWHULDO@�� 

2EHVLW\������6��-6����GRL���������RE\��������� 

(LVHQEHUJ��0��(���&DUOVRQ-0F*XLUH��$���*ROOXVW��6��(��� 

�1HXPDUN-6]WDLQHU��'�� ���� ��$�FRQWHQW�DQDO\� 

VLV�RI�ZHLJKW�VWLJPDWL]DWLRQ�LQ�SRSXODU�WHOHYLVLRQ� 

SURJUDPPLQJ�IRU�DGROHVFHQWV��,QWHUQDWLRQDO�-RXU� 

QDO�RI�(DWLQJ�'LVRUGHUV���� � �����-����� 

GRL���������HDW������ 

)DKV��%��� �6ZDQN��(�� ���� ��([SORULQJ�VWLJPD�RI� 

³H[WUHPH´�ZHLJKW�JDLQ��7KH�WHUURU�RI�IDW�SRVVLEOH� 

VHOYHV�LQ�ZRPHQ¶V�UHVSRQVHV�WR�K\SRWKHWLFDOO\� 

JDLQLQJ�RQH�KXQGUHG�SRXQGV��:RPHQ¶V�6WXGLHV�,Q� 

WHUQDWLRQDO�)RUXP�������-���GRL��������� 

M�ZVLI������������ 

)LNNDQ��-��/��� �5RWKEOXP��(��'�� ���� ��,V�IDW�D�IHPL� 

QLVW�LVVXH"�([SORULQJ�WKH�JHQGHUHG�QDWXUH�RI� 

ZHLJKW�ELDV��6H[�5ROHV���� � �����-����� 

GRL���������V�����-���-����-� 

)RUEHV��*��%���$GDPV-&XUWLV��/���-REH��5��/���:KLWH�� 

.��%���5HYDN��-���=LYFLF-%HFLUHYLF��,��� �3RNUDMDF-

%XOLDQ��$�� ���� ��%RG\�GLVVDWLVIDFWLRQ�LQ�FROOHJH� 

ZRPHQ�DQG�WKHLU�PRWKHUV��&RKRUW�HIIHFWV��GHYHORS� 

PHQWDO�HIIHFWV��DQG�WKH�LQIOXHQFHV�RI�ERG\�VL]H�� 

VH[LVP��DQG�WKH�WKLQ�ERG\�LGHDO��6H[�5ROHV���� �-

� �����-�����GRL���������V�����-���-����-� 

)RXWV��*��� �%XUJJUDI��.�� ���� ��7HOHYLVLRQ�VLWXDWLRQ� 

FRPHGLHV��)HPDOH�ZHLJKW��PDOH�QHJDWLYH�FRP� 

PHQWV��DQG�DXGLHQFH�UHDFWLRQV��6H[�5ROHV���� �-

�� �����-�����GRL���������$�������������� 

)ULHGPDQ��.��(���$VKPRUH��-��$��� �$SSOHJDWH��.��/�� 

���� ��5HFHQW�H[SHULHQFHV�RI�ZHLJKW-EDVHG�VWLJ� 

PDWL]DWLRQ�LQ�D�ZHLJKW�ORVV�VXUJHU\�SRSXODWLRQ�� 

3V\FKRORJLFDO�DQG�EHKDYLRUDO�FRUUHODWHV� 

>6XSSOHPHQWDO�PDWHULDO@��2EHVLW\������6��-6���� 

GRL���������RE\��������� 

*UDEH��6���+\GH��-��6��� �:DUG��/��0�� ���� ��7KH�UROH� 

RI�WKH�PHGLD�LQ�ERG\�LPDJH�FRQFHUQV�DPRQJ�ZRP� 

HQ��$�PHWD-DQDO\VLV�RI�H[SHULPHQWDO�DQG�FRUUHOD� 

WLRQDO�VWXGLHV��3V\FKRORJLFDO�%XOOHWLQ����� � �����-

�����GRL�������������-�������������� 

*UHHQEHUJ��%��6���(DVWLQ��0���+RIVFKLUH��/���/DFKODQ�� 

.��� �%URZQHOO��.��'�� ���� ��3RUWUD\DOV�RI�RYHU� 

��� 
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ZHLJKW�DQG�REHVH�LQGLYLGXDOV�RQ�FRPPHUFLDO�WHOH� 

YLVLRQ��$PHULFDQ�-RXUQDO�RI�3XEOLF�+HDOWK���� � �� 

����-�������GRL���������$-3+���������� 

+HUER]R��6���7DQWOHII-'XQQ��6���*RNHH-/DURVH��-��� � 

7KRPSVRQ��-��.�� ���� ��%HDXW\�DQG�WKLQQHVV�PHVVDJHV� 

LQ�FKLOGUHQ¶V�PHGLD��$�FRQWHQW�DQDO\VLV��(DWLQJ�'LVRU� 

GHUV���� � ����-����GRL�������������������������� 

+LPHV��6��0��� �7KRPSVRQ��-��.�� ���� ��)DW�VWLJPDWL]D� 

WLRQ�LQ�WHOHYLVLRQ�VKRZV�DQG�PRYLHV��$�FRQWHQW�DQDO\� 

VLV��2EHVLW\���� � �����-�����GRL���������RE\��������� 

+XQJHU��-��0��� �0DMRU��%�� ���� ��:HLJKW�VWLJPD�PHGL� 

DWHV�WKH�DVVRFLDWLRQ�EHWZHHQ�%0,�DQG�VHOI-UHSRUWHG� 

KHDOWK��+HDOWK�3V\FKRORJ\���� � �����-����� 

GRL���������KHD������� 

-DHJHU��0��%��� �&kPDUD��6��*�� ���� ��0HGLD�DQG�OLIH� 

GLVVDWLVIDFWLRQ� DV� SUHGLFWRUV� RI� ERG\� GLVVDWLVIDF� 

WLRQ��3DLGpLD���� �� �����-�����GRL�������������-

�������������� 

.DUVD\��.��� �6FKPXFN�� '�� ���� �� ³:HDN�� VDG�� DQG� 

OD]\� IDWWLHV´�� $GROHVFHQWV¶� H[SOLFLW� DQG� LPSOLFLW� 

ZHLJKW�ELDV�IROORZLQJ�H[SRVXUH�WR�ZHLJKW�ORVV�UHDO� 

LW\� 79� VKRZV�� 0HGLD� 3V\FKRORJ\�� 

GRL������������������������������ 

/DWQHU��-��'���2¶%ULHQ��.��6���'XUVR��/��(���%ULQNPDQ�� 

/��$��� �0DF'RQDOG��7�� ���� ��:HLJKLQJ�REHVLW\� 

VWLJPD��7KH�UHODWLYH�VWUHQJWK�RI�GLIIHUHQW�IRUPV�RI� 

ELDV��,QWHUQDWLRQDO�-RXUQDO�RI�2EHVLW\���� � ������ 

-������ 

/DWQHU�� -�� '��� 5RVHZDOO�� -�� .��� � 6LPPRQGV�� 0�� %�� 

���� �� &KLOGKRRG� REHVLW\� VWLJPD�� $VVRFLDWLRQ� 

ZLWK� WHOHYLVLRQ�� YLGHRJDPH�� DQG� PDJD]LQH� H[SR� 

VXUH�� %RG\� ,PDJH�� � � �� ���-����� GRL��������� 

M�ERG\LP������������ 

/DZUHQFH��6��$�� ���� ��7KH� LPSDFW�RI�VWLJPD�RQ� WKH� 

FKLOG� ZLWK� REHVLW\�� ,PSOLFDWLRQV� IRU� VRFLDO� ZRUN� 

SUDFWLFH�DQG�UHVHDUFK��&KLOG�DQG�$GROHVFHQW�6RFLDO� 

:RUN� -RXUQDO�� �� � �� ���-����� GRL��������� 

V�����-���-����-� 

/LQN��%��*��� �3KHODQ�� -��&�� ���� ��&RQFHSWXDOL]LQJ� 

VWLJPD�� $QQXDO� 5HYLHZ� RI� 6RFLRORJ\�� �� � �� ���-

�����GRL���������DQQXUHY�VRF��������� 

/R]DQR-6XIUDWHJXL�� /��� &DUOHVV�� '��� 3ULQJOH�� $��� 

6SDUNHV��$��� �0F.HQQD��0�� ���� ��³6RUU\�PDWH�� 

\RX¶UH�SUREDEO\� D�ELW� WRR� IDW� WR�GR� DQ\�RI� WKHVH´�� 

0HQ¶V�H[SHULHQFHV�RI�ZHLJKW�VWLJPD��,QWHUQDWLRQDO� 

-RXUQDO�RI�0HQ¶V�+HDOWK���� � ���-����GRL��������� 

MPK������� 

/\GHFNHU��-��$���&RWWHU��(��:���3DOPEHUJ��$��$���6LPS� 

VRQ��&���.ZLWRZVNL��0���:KLWH��.��� �0D]]HR��6�� 

(�� ���� �� 'RHV� WKLV�7ZHHW�PDNH�PH� ORRN� IDW"�$� 

FRQWHQW�DQDO\VLV�RI�ZHLJKW�VWLJPD�RQ�7ZLWWHU��(DW� 

LQJ� DQG� :HLJKW� 'LVRUGHUV�� �� � �� ���-����� 

GRL���������V�����-���-����-[ 

0DMRU��%���+XQJHU��-��0���%XQ\DQ��'��3��� �0LOOHU��&�� 

7�� ���� �� 7KH� LURQLF� HIIHFWV� RI� ZHLJKW� VWLJPD�� 

-RXUQDO�RI�([SHULPHQWDO�6RFLDO�3V\FKRORJ\���� � �� 

��-����GRL���������M�MHVS������������ 

0F&OXUH��.�� -���3XKO��5��0��� �+HXHU��&��$�� ���� �� 

2EHVLW\� LQ� WKH� QHZV�� 'R� SKRWRJUDSKLF� LPDJHV� RI� 

REHVH� SHUVRQV� LQIOXHQFH� DQWLIDW� DWWLWXGHV"� -RXUQDO� 

RI� +HDOWK� &RPPXQLFDWLRQ�� �� � �� ���-����� 

GRL����������������������������� 

3HDUO��5��/���3XKO��5��0��� �%URZQHOO��.�� '�� ���� �� 

3RVLWLYH�PHGLD�SRUWUD\DOV�RI�REHVH�SHUVRQV��,PSDFW� 

RQ� DWWLWXGHV� DQG� LPDJH� SUHIHUHQFHV�� +HDOWK� 3V\� 

FKRORJ\���� � �����-�����GRL���������D������� 

3HDUO�� 5�� /��� :KLWH�� 0�� $��� � *ULOR�� &�� 0�� ���� �� 

:HLJKW� ELDV� LQWHUQDOL]DWLRQ�� GHSUHVVLRQ�� DQG� VHOI-

UHSRUWHG� KHDOWK� DPRQJ� RYHUZHLJKW� ELQJH� HDWLQJ� 

GLVRUGHU� SDWLHQWV�� 2EHVLW\�� �� � �� (���-(����� 

��� 
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GRL���������RE\������ 

3XKO��5��0��� �/DWQHU�� -��'�� ���� ��6WLJPD��REHVLW\�� 

DQG�WKH�KHDOWK�RI�WKH�QDWLRQ¶V�FKLOGUHQ��3V\FKRORJL� 

FDO� %XOOHWLQ�� ��� � �� ���-����� GRL�������������-

�������������� 

3XKO��5��0���/XHGLFNH��-��� �+HXHU��&��$�� ���� ��7KH� 

VWLJPDWL]LQJ�HIIHFW�RI�YLVXDO�PHGLD�SRUWUD\DOV�RI� 

REHVH�SHUVRQV�RQ�SXEOLF�DWWLWXGHV��'RHV�UDFH�RU� 

JHQGHU�PDWWHU"�-RXUQDO�RI�+HDOWK�&RPPXQLFDWLRQ�� 

�� � �����-�����GRL�������������������������� 

3UHYLWH��-��� �*XUULHUL��/�� ���� ��:KR�LV�WKH�ELJJHVW� 

ORVHU"�)DW�QHZV�FRYHUDJH�LV�D�EDUULHU�WR�KHDOWK\� 

OLIHVW\OH�SURPRWLRQ��+HDOWK�0DUNHWLQJ�4XDUWHUO\�� 

�� � �����-����� 

GRL������������������������������ 

GRL������������������������������ 

5RELQVRQ��%��(��� �%DFRQ��-��*�� ���� ��7KH��,I�RQO\�,� 

ZHUH� WKLQ����� WUHDWPHQW� SURJUDP�� 'HFUHDVLQJ� WKH� 

VWLJPDWL]LQJ� HIIHFWV� RI� IDWQHVV�� 3URIHVVLRQDO� 3V\� 

FKRORJ\�� 5HVHDUFK� DQG� 3UDFWLFH�� �� � �� ���-������ 

GRL�������������-������������� 

5RELQVRQ��%��(���%DFRQ��-��*��� �2¶5HLOO\��-�� ���� �� 

)DW�SKRELD��0HDVXULQJ��XQGHUVWDQGLQJ��DQG�FKDQJ� 

LQJ�DQWL-IDW�DWWLWXGHV��,QWHUQDWLRQDO�-RXUQDO�RI�(DW� 

LQJ� 'LVRUGHUV�� �� � �� ���-����� GRL�������������-

���; ������� 

����������$,'($7����������!����&2��--

5RVHQ��/��'���:KDOLQJ��.���&DUULHU��/��0���&KHHYHU��1�� 

$��� �5RNNXP��-�� ���� ��7KH�PHGLD�DQG�WHFKQROR� 

J\�XVDJH�DQG�DWWLWXGHV�VFDOH��$Q�HPSLULFDO�LQYHVWL� 

JDWLRQ�� &RPSXWHUV� LQ� +XPDQ� %HKDYLRU�� �� � �� 

����-������GRL���������M�FKE������������ 

5XVVHOO-0D\KHZ��6���0F9H\��*���%DUGLFN��$��� � ,UH� 

ODQG�� $�� ���� �� 0HQWDO� KHDOWK�� ZHOOQHVV�� DQG� 

FKLOGKRRG�RYHUZHLJKW�REHVLW\��-RXUQDO�RI�2EHVLW\�� 

�������-���GRL�������������������� 

6FKYH\��1��$���3XKO��5��0��� �%URZQHOO��.��'�� ���� �� 

7KH� VWUHVV� RI� VWLJPD�� ([SORULQJ� WKH� HIIHFW� RI� 

ZHLJKW�VWLJPD�RQ�FRUWLVRO�UHDFWLYLW\��3V\FKRVRPDW� 

LF� 0HGLFLQH�� �� � �� ���-����� GRL��������� 

36<����������������� 

6XWLQ�� $�� 5��� � 7HUUDFFLDQR�� $�� ���� �� 6RXUFHV� RI� 

ZHLJKW� GLVFULPLQDWLRQ� DQG� KHDOWK�� 6WLJPD� DQG� 

+HDOWK��� � ����-����GRL���������VDK������� 

7DWH��$��&�� ���� ��3V\FKRORJLVWV¶�MXGJPHQWV�RI�SUHDG� 

ROHVFHQWV�FOLHQWV��*HQGHU�DQG�ZHLJKW�FRPSDULVRQV� 

'RFWRUDO� GLVVHUWDWLRQ�� $PHULFDQ� 8QLYHUVLW\ �� 5H� 

WULHYHG� IURP� KWWS���ZZZ�SURTXHVW�FRP�OLEUDULHV� 

DFDGHPLF�GLVVHUWDWLRQV-WKHVHV� 

7RPL\DPD�� $�� -��� (SHO�� (�� 6��� 0F&ODWFKH\�� 7�� 0��� 

3RHONH�� *��� .HPHQ\�� 0�� (��� 0F&R\�� 6�� .��� � 

'DXEHQPLHU�� -�� ���� �� $VVRFLDWLRQV� RI� ZHLJKW� 

VWLJPD�ZLWK�FRUWLVRO�DQG�R[LGDWLYH�VWUHVV�LQGHSHQG� 

HQW� RI� DGLSRVLW\�� +HDOWK� 3V\FKRORJ\�� �� � �� ���-

�����GRL���������KHD������� 

8�6��'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV��&HQ� 

WHUV� IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ�� 1DWLRQDO� 

&HQWHU�IRU�+HDOWK�6WDWLVWLFV�� ���� ��+HDOWK��8QLWHG� 

6WDWHV�� ������:LWK� FKDUWERRN�RQ� ORQJ-WHUP� WUHQGV� 

LQ�KHDOWK� '++6�3XEOLFDWLRQ�1R������-���� ��5H� 

WULHYHGI� URP� KWWSV���ZZZ�FGF�JRY�QFKV�GDWD� 

KXVKXV���SGI���� 

9DUWDQLDQ��/��5��� �1RYDN��6��$�� ���� �� ,QWHUQDOL]HG� 

VRFLHWDO�DWWLWXGHV�PRGHUDWH�WKH�LPSDFW�RI�ZHLJKW�RQ� 

DYRLGDQFH� RI� H[HUFLVH�� 2EHVLW\�� �� � �� ���-����� 

GRL���������RE\��������� 

9DUWDQLDQ�� /�� 5��� 3LQNXV�� 5�� 7��� � 6P\WK�� -�� 0�� 

���� ��([SHULHQFHV�RI�ZHLJKW�VWLJPD� LQ�HYHU\GD\� 

OLIH�� ,PSOLFDWLRQV� IRU� KHDOWK� PRWLYDWLRQ�� 6WLJPD� 

DQG�+HDOWK��GRL���������VDK������� 

��� 
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:HOOPDQ�� -�� '��� $UDL]D�� $�� 0��� 1HZHOO�� (�� (��� � 

0F&R\�� 6�� .�� ���� �� :HLJKW� VWLJPD� IDFLOLWDWHV� 

XQKHDOWK\� HDWLQJ� DQG� ZHLJKW� JDLQ� YLD� IHDU� RI� IDW�� 

6WLJPD� DQG� +HDOWK�� $GYDQFH� RQOLQH� SXEOLFDWLRQ�� 

GRL���������VDK������� 

<RR��-��+��� �.LP��-�� ���� ��2EHVLW\�LQ�WKH�QHZ�PH� 

GLD�� $� FRQWHQW� DQDO\VLV� RI� REHVLW\� YLGHRV� RQ� 

<RX7XEH�� +HDOWK� &RPPXQLFDWLRQ�� �� � �� ��-���� 

GRL����������������������������� 

)RRWQRWHV 

7KH� 1DWLRQDO� $VVRFLDWLRQ� WR� $GYDQFH� )DW� $F� 

FHSWDQFH� 1$$)$ �DGYRFDWHV�XVLQJ�WKH�WHUP�IDW�DV�D� 

QHXWUDO� GHVFULSWRU� RI� ERG\� VL]H� UDWKHU� WKDQ� RYHU� 

ZHLJKW�RU�REHVH��7KH�ODWWHU�WHUPV�DUH�XVHG�DV�PDUNHUV� 

RI� PRUELGLW\� DQG� DUH� WKXV� LQFRQVLVWHQW� ZLWK� WKH� IDW-

DFFHSWDQFH� DJHQGD�� 7KLV� VWXG\� XVHV� WKH� WHUP� IDW� LQ� 

VXSSRUW�RI�1$$)$¶V�ZRUN�LQ�HQGLQJ�ZHLJKW�VWLJPD� 

WL]DWLRQ� 

��� 



 

 

 
 

    

  

    

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 
 

7DEOH�� 
'HPRJUDSKLFV�RI�WKH�VDPSOH�DQG�SHUFHQWDJH�RI�WRWDO�SDUWLFLSDQWV� 

Q 3HUFHQW 

*HQGHU 

0DOH �� ����� 

)HPDOH �� ����� 

5DFH 

$VLDQ � ���� 

%ODFN �� ����� 

:KLWH �� ����� 

0L[HG�UDFH � ���� 

3UHIHU�1RW�WR�$QVZHU � ���� 

+LVSDQLF�,GHQWLI\ 

+LVSDQLF �� ����� 

1RW�+LVSDQLF �� ����� 

<HDU�LQ�&ROOHJH 

)UHVKPDQ �� ����� 

6RSKRPRUH �� ����� 

-XQLRU �� ����� 

6HQLRU �� ���� 

2WKHU � ���� 

7RWDO�SDUWLFLSDQWV ��� 

1RWH��7KH�YDULDQFH�RI�WKH�WRWDO�VDPSOH�DQG�WKH�GLVWULEXWLRQ�RI�UDFH� 
DUH�DWWULEXWHG�WR�SDUWLFLSDQWV�ZKR�VHOHFWHG�PRUH�WKDQ�RQH�UDFH� 

��� 
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7DEOH�� 

6XPPDU\�RI�VDPSOH�VL]HV��PHDQV��DQG�VWDQGDUG�GHYLDWLRQV�RI�GDWD�IURP�DOO�VFDOHV� 

Q 0 6' 

0HGLD�DQG�7HFKQROR� 
J\�8VDJH�DQG�$WWL� 

WXGHV�6FDOH� 078$6 
��� ���� ���� 

79�9LHZLQJ ��� ���� ���� 

0HGLD�6KDULQJ ��� ���� ���� 

,QWHUQHW�6HDUFKLQJ ��� ���� ���� 

*HQHUDO�6RFLDO�0H� 
GLD�8VDJH 

5HVWULFWHG�$FWLYLWLHV� 
6FDOH� 5($&7 

$SSHDUDQFH 

��� 

��� 

��� 

���� 

���� 

���� 

���� 

���� 

���� 

(PRWLRQDO ��� ���� ���� 

6RFLDO�$FWLYLWLHV ��� ���� ���� 

)DW�3KRELD�6FDOH-6KRUW� 
)RUP� )36-6KRUW� 

)RUP 

8QLYHUVDO�PHDVXUH�RI� 
ELDV-�IDW� 80%-)$7 

��� 

��� 

���� 

������ 

���� 

���� 

1RWH��7KH�YDULDWLRQ�LQ�VDPSOH�VL]H�IRU�WKH�6RFLDO�$FWLYLWLHV�VXEVFDOH�LV�WKH�UHVXOW�RI�SDUWLFLSDQWV�QRW� 
FRPSOHWLQJ�DW�OHDVW�WZR-WKLUGV�RI�WKLV�VXEVFDOH� 

��� 



 

 

           

   

           

 
          

 


          

 


 

         

 


 

 



        

 


   



       

     
      

  
         

           

  
      

   

        

 


  

        

 


 




 

 
   

  
    

  

  

  

7DEOH�� 

6XPPDU\�RI�LQWHUFRUUHODWLRQV�EHWZHHQ�VFRUHV�RQ�WKH�078$6�DJJUHJDWH�DQG�VXE� 
VFDOHV��5($&7�DJJUHJDWH�DQG�VXEVFDOHV��)36-6KRUW�)RUP��DQG�80%-IDW� 

0HDVXUH � � � � � � � � � �� 

���078� 
$6 

���79 

���06 

���,6 

���608 

���)36 

���� 

���� 

���� 

���� 

���� 

���� 

���� 

���� 

-���� 

���� 

���� 

���� 

���� 

���� ���� 

���80% -���� -���� ���� -���� ���� ���� 

���5(� 
$&7 ���� ���� ���� ���� ���� ���� -���� 

���$33 ���� ���� ���� ���� ���� ���� -���� ���� 

����(02 -���� ���� -���� -���� -���� ���� -���� ���� ���� 

����62& ���� ���� ���� ���� ���� ���� -���� ���� ���� ���� 

1RWH��7KH�DJJUHJDWH�RI�WKH�5($&7�DQG�WKH�078$6�VXEVFDOHV�DUH�LQ�EROG��79� �7HOHYLVLRQ�YLHZ� 
LQJ��06� �0HGLD�VKDULQJ��,6� �,QWHUQHW�VHDUFKLQJ��608� �*HQHUDO�VRFLDO�PHGLD�XVDJH��078$6� 
�0HGLD�DQG�7HFKQRORJ\�8VDJH�DQG�$WWLWXGHV�6FDOH��)36� �)DW�3KRELD�6FDOH-�6KRUW�)RUP�� 
80%� �8QLYHUVDO�0HDVXUH�RI�%LDV-�)DW��$33� �$SSHDUDQFH��(02� �(PRWLRQDO��62&� �6RFLDO� 
$FWLYLWLHV��5($&7� �5HVWULFWHG�$FWLYLWLHV�VFDOH� 
�S������� �S������� 

��� 
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7DEOH�� 

5HVSRQVHV�WR�WKH�5($&7�VXEVFDOH�TXHVWLRQV� 

6XEVFDOH 5HVSRQVHV� 

4���+RZ�,�IHHO�DERXW�P\�ZHLJKW��ERG\�VKDSH�RU�VL]H�SUHYHQWV� RU�ZRXOG�SUHYHQW �PH�IURP�RWKHU� 
DSSHDUDQFH-UHODWHG�DFWLYLWLHV�� 

$SSHDUDQFH 
3DUWLFLSDWLQJ�LQ�SXEOLF�HYHQWV 
3RVWLQJ�VHOILHV�RU�YLGHRV�RI�P\VHOI 
-RJJLQJ�LQ�IURQW�RI�RWKHUV 
(\HEURZV�ZD[HG 
+DQGEDJV��G\LQJ�P\�KDLU�VRPHWLPHV��PDQL�SHGLV��IDFLDOV��XQGHUJDU� 
PHQWV 

7DNLQJ�SLFWXUHV 
0RGHO�IRU�VRPHRQH 
:RUNLQJ�RXW�LQ�D�J\P��PRGHOLQJ 
3RVLQJ�IRU�SLFWXUHV�ZLWK�IULHQGV�DQG�IDPLO\�RU�SRVWLQJ�WR�VRFLDO�PHGLD 
:RUNRXW�ILYH�GD\V�D�ZHHN��PDLQO\�IRU�VWUHVV�UHOLHI�UDWKHU�WKDQ�ERG\� 
LPDJH 

&ORWKLQJ�IRU�D�SDUW\�HYHQW 
6HOILHV 
$Q\WKLQJ�VKRZLQJ�VNLQ 

4���+RZ�,�IHHO�DERXW�P\�ZHLJKW��ERG\�VKDSH�RU�VL]H�SUHYHQWV� RU�ZRXOG�SUHYHQW �PH�IURP�RWKHU� 
ZD\V�RI�EHLQJ�OLPLWHG�HPRWLRQDOO\�� 

(PRWLRQDO 
)HHOLQJ�LQVHFXUH�DERXW�P\�ERG\�VKDSH�DQG�ZRUULHG�,�GRQ¶W�VDWLVI\�P\� 
VLJQLILFDQW�RWKHU� 

/LNH�,¶P�QRW�DOORZHG�WR�EH�DQJU\��,�KDYH�WR�EH�KDSS\�DQG�VXSSRUWLYH�� 

,I�,�GR�QRW�IHHO�FRQILGHQW�DERXW�WKH�ZD\�,�IHHO�RU�ORRN�WKDW�GD\�WKHQ�,� 
ZLOO�PRUH�WKDQ�OLNHO\�QRW�IHHO�WKH�EHVW�� 

3RVVLEO\�IHHOLQJ�OLNH�\RX�DUH�QRW�JRRG�HQRXJK�IRU�VRPH�SHRSOH� 
%HLQJ�DURXQG�GLIIHUHQW�JURXSV�RI�SHRSOH� 

%HLQJ�KDSS\�LQ�JHQHUDO�RU�IHHOLQJ�OLNH�,�ILW�LQ�ZLWK�P\�IULHQGV� 

��� 
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4���+RZ�,�IHHO�DERXW�P\�ZHLJKW��ERG\�VKDSH�RU�VL]H�SUHYHQWV� RU�ZRXOG�SUHYHQW �PH�IURP�RWKHU� 
VRFLDO�DFWLYLWLHV� 

6RFLDO�$FWLYLW\ 
(YHQWV�KHOG�RQ�WKH�FROOHJH�FDPSXV 

)DPLO\�VRFLDOV 
*RLQJ�SODFHV�ZLWK�P\�ER\IULHQG¶V�IULHQGV 

1RW�EHLQJ�DV�DFWLYLW\�DV�,�ZDV�OLNH�JRLQJ�GDQFLQJ��VSRUWLQJ�HYHQWV�DQG�DFWLYLWLHV�� 
HWF� 
&DPSXV�DFWLYLWLHV��RWKHU�DFWLYLWLHV�VXFK�DV�JRLQJ�WR�WKH�SDUN��RXW�WR�HDW��ERZOLQJ�� 
HWF� 

0HHW�DQG�JUHHWV 

6SRUWV 

6SRUWV��ZKLFK�,�XVHG�WR�ORYH�WR�FRPSHWH�LQ 

,¶P�D�KHDY\�VHW�GXGH�VR�JRLQJ�WR�WKH�EHDFK�LV�QRW�UHDOO\�P\�VSHHG�FRQVLGHULQJ�GXGH� 
ZLWK���SDFN�DEV 

*RLQJ�RXW�WR�HDW 

6RFLDO�VSRUWV 
7KHUH�DUH�DOZD\V�D�ORW�RI�SHRSOH�DQG�WKDW�LV�ZKHQ�,�WU\�WR�DYRLG�DFWLYLWLHV 

��� 
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7KH�(IIHFWV�RI�$FHWRQH�DQG�+LVWLGLQH�RQ�WKH�9LDELOLW\�RI�$VWURF\WHV 

$EVWUDFW 

�����$VWURF\WHV�DUH�PDMRU�JOLDO�FHOOV�LQ�WKH�FHQWUDO�QHUYRXV�V\VWHP� &16 ��&XUUHQW�UHVHDUFK�LV�IRFXVHG�RQ� 

WKH�UHODWLRQ�EHWZHHQ�WKHVH�JOLDO�FHOOV�DQG�GLVHDVHV��VSHFLILFDOO\�3DUNLQVRQ¶V�GLVHDVH��3DUNLQVRQ¶V�GLVHDVH� 

PD\�EH�FDXVHG�E\�DVWURF\WHV� +DOOLGD\� �6WHYHQV������ ��7KH�EORRG-EUDLQ�EDUULHU� LV�PDLQWDLQHG��DQG� 

JOLDO�FHOO� OLQH-GHULYHG�QHXURWURSKLF�IDFWRU� *'1) � LV�SURGXFHG�E\�DVWURF\WHV�� ,Q�3DUNLQVRQ¶V�SDWLHQWV�� 

WKH�EORRG-EUDLQ�EDUULHU� LV�GLVWXUEHG�DQG�GRSDPLQHUJLF� UHFHSWRUV�VLJQLILFDQWO\� UHGXFHG�SRVVLEO\�GXH� WR� 

WKH�ODFN�RI�*'1)� *UD\� �:RXOIH������ ��8VLQJ�DFHWRQH��NHWRDFLGRVLV�FDQ�EH�VLPXODWHG�LQ�YLWUR��VWXG� 

LHV�KDYH�OLQNHG�NHWRDFLGRVLV� WR�WKH�GHYHORSPHQW�RI�FHUHEUDO�HGHPD�DQG�HYHQWXDOO\�WR�3DUNLQVRQ V�GLV� 

HDVH�� ,Q� WKH� SUHVHQW� VWXG\�� DFHWRQH� LQ� ��� DQG� ��� FRQFHQWUDWLRQV� ZHUH� DGPLQLVWHUHG� WR� DVWURF\WHV� WR� 

VLPXODWH�NHWRDFLGRVLV��:H�PHDVXUHG�FHOO�YLDELOLW\�ZLWK�WU\SDQ�EOXH�DQG�D�KHPRF\WRPHWHU��)XUWKHU��KLVWL� 

GLQH�ZDV�XVHG�LQ����DQG����FRQFHQWUDWLRQ�WR�REVHUYH�LWV�QHXURSURWHFWLYH�HIIHFWV�RQ�DVWURF\WHV��5HVXOWV� 

ZHUH�LQVLJQLILFDQW�EDVHG�RQ�D�WZR-ZD\�$129$�GXH�WR�WKH�VPDOO�VDPSOH�VL]H�RI�WKH�DVWURF\WHV��,PSOLFD� 

WLRQV�RI� WKLV� VWXG\�ZRXOG� DOORZ� IRU�REVHUYDWLRQ� RI� DVWURF\WHV� LQ� WKH�SDWKRJHQHVLV�RI�3DUNLQVRQ¶V� DQG� 

RWKHU�QHXURQDO�GLVHDVHV� 

$XWKRU��1LFKRODV�:LOVRQ� 

&RQWDFW��ZLOVRQBQLFKRODV�#FROXPEXVVWDWH�HGX 

0HQWRU��.DWKOHHQ�+XJKHV��KXJKHVBNDWKOHHQ�#FROXPEXVVWDWH�HGX 

%LRJUDSK\ 

�����1LFKRODV�:LOVRQ�LV�D�WKLUG-\HDU�FKHPLVWU\�PDMRU�DW�&ROXPEXV�6WDWH�8QLYHUVLW\��:LWK�LQWHUHVW�LQ�ELR� 

PHGLFDO�UHVHDUFK��KLV�FXUUHQW�UHVHDUFK�DLPV�WRZDUGV�GLIIHUHQW�FHOOXODU�PHFKDQLVPV�LQ�WKH�KXPDQ�ERG\�� 

6SHFLDO�DFNQRZOHGJHPHQW�JRHV�WR�'U��.DWKOHHQ�+XJKHV��SURIHVVRU�RI�ELRORJ\�DW�&ROXPEXV�6WDWH�8QL� 

YHUVLW\��ZKR�IDFLOLWDWHG�DQG�VXSHUYLVHG�WKLV�UHVHDUFK� 

&LWDWLRQ�6W\OH��$3$�)RUPDW 

'LVFLSOLQDU\�&DWHJRU\��%LRORJ\ 

��� 
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7KH�(IIHFWV�RI�$FHWRQH�DQG�+LVWLGLQH�RQ� 

WKH�9LDELOLW\�RI�$VWURF\WHV 

�����$VWURF\WHV�� VWDU-VKDSHG� JOLDO� FHOOV� ORFDWHG� LQ� WKH� 

FHQWUDO�QHUYRXV�V\VWHP��DFFRXQW�IRU� ��-����RI�JOLDO� 

FHOOV� LQ� WKH� &16� 6DQGYLJ�� %HUU\�� %DUUHWW�� %XWW�� � 

/RJDQ�� ���� �� 'HYHORSPHQWDOO\�� DVWURF\WHV� DUH� 

IRUPHG� IURP� FOXVWHUV� RI� SURJHQLWRU� FHOOV� ZLWK� :17� 

DQG�)LEUREODVW�*URZWK�)DFWRU� )*) �DFWLQJ�PDLQO\�DV� 

WKH�VLJQDOLQJ�IDFWRUV�LQ�WKH�GHYHORSPHQW�RI�DVWURF\WHV� 

5RZLWFK��'��+��� �.ULHJVWHLQ������ ��(DUO\�SRVLWLRQ� 

LQJ�DQG�ORFDOL]DWLRQ�RI�DVWURF\WHV�LQWR�GRPDLQV�RI�WKH� 

EUDLQ�� ZKLFK� KDYH� EHHQ� GHQRWHG� DV� S��� S��� DQG� S��� 

OHDGV�WR�HYHQWXDO�DVWURF\WH�GHYHORSPHQWDO�GLIIHUHQWLD� 

WLRQ��(DFK�GRPDLQ�SURYLGHV�LWV�RZQ�XQLTXH�WUDQVFULS� 

WLRQ�IDFWRUV� 3$;��1.;��� �RU�GLIIHUHQW�FHOO�VXUIDFH� 

PDUNHUV� UHHOLQ�RU�6/,7� �WR�WKH�DVWURF\WHV��*HQHUDO� 

O\��WKH�VSLQGOH-OLNH�SURFHVVHV�RI�WKH�DVWURF\WHV�HQYHO� 

RS�WKH�V\QDSVHV�RI�WKH�QHXURQV� 

�����7KH� WKUHH� PDLQ� JURXSV� RI� DVWURF\WHV�� SURWRSODV� 

PLF�� ILEURXV�� DQG� UDGLDO�� GLIIHU� LQ� WKHLU� VWUXFWXUH� DQG� 

IXQFWLRQ�� 7\SLFDOO\�� SURWRSODVPLF� DVWURF\WHV� DUH� WKH� 

PRVW� QXPHURXV� DQG� DUH� FKDUDFWHUL]HG� E\� WKHLU� SUHV� 

HQFH� LQ� JUH\� PDWWHU� DFFRPSDQLHG� E\� WKHLU� WHUWLDU\� 

SURFHVVHV� �ZLWK�PDQ\�RUJDQHOOHV�SUHVHQW� %HUJVWU|P� 

� )RUVEHUJ-1LOVVRQ�� ���� �� )LEURXV� DVWURF\WHV� DUH� 

IRXQG� LQ� ZKLWH� PDWWHU� DQG� H[KLELW� ORQJ�� VLQJOH� SUR� 

FHVVHV�ZLWK�IHZ�RUJDQHOOHV��5DGLDO�DVWURF\WHV�DUH� OR� 

FDOL]HG�LQ�SHUSHQGLFXODU�D[HV�WR�WKH�QHXUDO�YHQWULFOHV� 

DQG� DUH� PRVWO\� LQYROYHG� LQ� QHXURQDO� GHYHORS� 

PHQW�� $OO� DVWURF\WHV� FRQWDLQ� JOLDO� ILEULOODU\� DFLGLF� 

SURWHLQ� *)$3 ��DQ�LQWHUPHGLDWH�ILODPHQW�WKDW�SOD\V�D� 

UROH� LQ� WKH� FHOO� FRPPXQLFDWLRQ� RI� DVWURF\WHV�� DQG� 

*'1)��D�SURWHLQ� WKDW� LV� UHVSRQVLEOH� IRU� WKH�YLDELOLW\� 

RI�QHXURQDO�FHOOV�DQG�DLGV�LQ�WKH�GHYHORSPHQW�RI� WKH� 

EORRG-EUDLQ�EDUULHU� )LJOH\� �6WURPDQ������ � 

�����$VLGH�IURP�UDGLDO�DVWURF\WHV�ZKLFK�PDLQO\�RSHUDWH� 

GXULQJ�GHYHORSPHQW��ILEURXV�DQG�SURWRSODVPLF�DVWUR� 

F\WHV� RSHUDWH� VLPLODUO\� ZLWKLQ� WKH� &16�� %RWK� DUH� 

PDLQO\�LQYROYHG�LQ�WKH�HOHFWULFDO�WUDQVPLVVLRQ�RI�LP� 

SXOVHV�ZLWKLQ�WKH�EUDLQ��$VWURF\WHV�KDYH�EHHQ�GHPRQ� 

VWUDWHG�WR�EH�UHDFWLYH�WRZDUGV�JOXWDPDWH�DQG�JDPPD-

DPLQREXW\ULF�DFLG� *$%$ �� LW� LV�EHOLHYHG� WKDW� VRPH� 

DVWURF\WHV�KDYH�QHXURWUDQVPLWWHU� WUDQVSRUWHUV� WKDW�DO� 

ORZ�IRU�WKH�PRYHPHQW�RI�WKHVH�PROHFXOHV� 6DQWHOOR� � 

9ROWHUUD�� ���� �� 0RUHRYHU�� DVWURF\WHV� KDYH� EHHQ� 

GHPRQVWUDWHG�WR�UHJXODWH�LRQ�FRQFHQWUDWLRQ��LQ�SDUWLF� 

XODU� FDOFLXP� DQG� SRWDVVLXP�� ,Q� WKHLU� QXFOHL�� DVWUR� 

F\WHV�FDQ�KROG�JO\FRJHQ�WR�DOORZ�IRU�JO\FRJHQHVLV�RU� 

FDQ�SURYLGH�ODFWDWH�WR�VXUURXQGLQJ�FHOOV�IRU�QXWULWLRQ�� 

,QWHUHVWLQJO\�� DVWURF\WHV� KDYH� EHHQ� VKRZQ� WR� DIIHFW� 

VXUURXQGLQJ� QHXURQDO� FHOOV� E\� PRGXODWLQJ� V\QDSWLF� 

WUDQVPLVVLRQ� RI� QHXURQV� DQG� IRUPLQJ� D� JOLDO� VFDU� LQ� 

DQ� DUHD� RI� QHUYRXV� WLVVXH� GDPDJH� )DXONQHU� HW� DO��� 

���� � 

�����1HHGOHVV� WR� VD\��DVWURF\WHV� VHUYH� LPSRUWDQW� IXQF� 

WLRQV�ZLWKLQ�WKH�&16��6RPH�RI�WKH�FXUUHQW�UHVHDUFK�LV� 

IRFXVHG�RQ�WKH�UHODWLRQ�EHWZHHQ�WKHVH�JOLDO�FHOOV�DQG� 

GLVHDVHV�� VSHFLILFDOO\� 3DUNLQVRQ¶V� 'LVHDVH�� 3DUNLQ� 

VRQ¶V� 'LVHDVH�� D� QHXURGHJHQHUDWLYH� GLVRUGHU� WKDW� LV� 

FKDUDFWHUL]HG�E\� ORVV�RI�PRWRU� IXQFWLRQV� LQ�RYHU����� 

PLOOLRQ� SHRSOH� ZRUOGZLGH�� LV� SRWHQWLDOO\� FDXVHG� E\� 

DVWURF\WHV� +DOOLGD\� HW� DO��� ���� �� $OWKRXJK� QR� 

NQRZQ�RU�LGHQWLILDEOH�HQYLURQPHQWDO�RU�JHQHWLF�IDFWRU� 

SUHGLVSRVHV�VXIIHUHUV� WR�WKH�GLVHDVH��FXUUHQW�UHVHDUFK� 

KDV� EHHQ� FHQWHUHG� RQ� DVWURF\WH� GHJHQHUDWLRQ� %RRWK� 

HW� DO��� ���� �� ,Q� VHYHUDO� VWXGLHV�� DQ� LPSRUWDQW� FRP� 

PRQDOLW\�LQ�3DUNLQVRQ¶V�VXIIHUHUV�LV�WKH�ORVV�RI�GRSD� 

PLQHUJLF� QHXURQV� LQ� WKH� VXEVWDQWLD� QLJUD� SDUD� FRP� 

SDFWD� 0DUWLQ� �:DV]F]DN������ ��$V�PHQWLRQHG�HDU� 

��� 
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OLHU��WKH�EORRG-EUDLQ�EDUULHU�LV�PDLQWDLQHG�DQG�*'1)� 

SURGXFHG� E\� DVWURF\WHV�� ,Q� 3DUNLQVRQ¶V� SDWLHQWV�� WKH� 

EORRG-EUDLQ�EDUULHU�KDV�EHHQ�GLVWXUEHG��DQG�GRSDPLQHUJLF� 

UHFHSWRUV�KDYH�EHHQ�VLJQLILFDQWO\�UHGXFHG�SRVVLEO\�GXH�WR� 

WKH�ODFN�RI�*'1)� *UD\� �:RXOIH������ � 

��$FHWRQH��D�SRODU�DQG�DSURWLF�VROYHQW��LV�FRPPRQO\� 

SURGXFHG�E\�WKH�ERG\�DV�D�UHVXOW�RI�WKH�GHFDUER[\OD� 

WLRQ�RI�NHWRQH�ERGLHV� .DODSRV������ ��+LJK�FRQFHQ� 

WUDWLRQV�RI�NHWRQHV�FDQ�FDXVH�NHWRDFLGRVLV�ZKLFK�UH� 

VXOWV�LQ�DFHWRQH�IRUPDWLRQ�LQ�ERGLO\�WLVVXH��WKLV�FRQ� 

GLWLRQ� LV�XVXDOO\� FDXVHG�E\� WKH� LQVXOLQ�GHILFLHQF\� LQ� 

GLDEHWHV� RU� WKH� LQDELOLW\� WR� V\QWKHVL]H� D� VXIILFLHQW� 

DPRXQW�RI�JOXFRVH�LQ�H[FHVVLYH�DOFRKRO�FRQVXPSWLRQ�� 

,Q�VHYHUDO�VWXGLHV��WKH�OLQN�EHWZHHQ�GLDEHWLF�NHWRDFL� 

GRVLV�DQG�FHUHEUDO�HGHPD�KDV�EHHQ�GRFXPHQWHG� DQG� 

LQGLFDWHV�D�SRVLWLYH� FRUUHODWLRQ�EHWZHHQ� WKH� FRQFHQ� 

WUDWLRQ�RI�NHWRQHV�ZLWKLQ�WKH�EUDLQ�DQG�WKH�OLNHOLKRRG� 

RI� FRQWUDFWLQJ� FHUHEUDO� HGHPD� 7DXELQ� � 0DW]��� 

���� ��<HW�� LW� KDV�QRW�EHHQ�GHWHUPLQHG� LI� DVWURF\WHV� 

DUH� VSHFLILFDOO\� WDUJHWHG� E\� WKH� NHWRQH� ERGLHV� RU� LI� 

NHWRQHV� LPSDFW� RWKHU� QHXURQDO� FHOOV�� &HUHEUDO� HGH� 

PD��D�FRQGLWLRQ�WKDW�LV�FKDUDFWHUL]HG�E\�WKH�VZHOOLQJ� 

RI�WKH�EUDLQ�GXH�WR�H[FHVV�IOXLG��KDV�EHHQ�OLQNHG�WR�EH� 

WKH� EORRG-EUDLQ� EDUULHU�� ,W� LV� EHOLHYHG� WKDW� FHUHEUDO� 

HGHPD�FDQ�EH�FDXVHG�E\�WKH�GHJUDGDWLRQ�RI�WKH�EORRG 

-EUDLQ� EDUULHU� ZKLFK� LV� PDLQWDLQHG� E\� DVWURF\WHV� 

6WRNXP��.XUODQG��*HU]DQLFK�� �6LPDUG������ ��&HU� 

HEUDO� HGHPD� KDV� EHHQ� IRXQG� LQ� VHYHUDO� 3DUNLQVRQ¶V� 

GLVHDVH� SDWLHQWV� GXH� WR� WKH� GLVUXSWLRQ� RI� WKH� EORRG-

EUDLQ�EDUULHU� .LP� �9HPXJDQWL������ �� ,Q� WKH�SUH� 

VHQW� VWXG\�� DVWURF\WHV� ZHUH� H[SRVHG� WR� DFHWRQH� WR� 

VLPXODWH� NHWRDFLGRVLV� ZLWKLQ� WKH� ERG\�� 6LJQLILFDQW� 

GDPDJH�DQG�GHDWK�WR�WKHVH�DVWURF\WHV�ZRXOG�VXJJHVW� 

WKDW� WKH�EORRG-EUDLQ�EDUULHU�PD\�EH�FRPSURPLVHG� LQ� 

LWV�HIILFLHQF\��ZKLFK�FRXOG�FDXVH�FHUHEUDO�HGHPD��DQG� 

LQFUHDVH�LQ�WKH�FKDQFH�RI�GHYHORSLQJ�FHUHEUDO�HGHPD� 

LV�IROORZHG�E\�DQ�LQFUHDVH�LQ�WKH�FKDQFH�RI�GHYHORS� 

LQJ�3DUNLQVRQ¶V�GLVHDVH��$VWURF\WH�VDPSOHV�ZHUH�H[� 

SRVHG�WR����DQG����DFHWRQH�FRQFHQWUDWLRQV�WR�GHWHU� 

PLQH�LI�DFHWRQH�DIIHFWV�DVWURF\WHV�DQG�FDXVHV�3DUNLQ� 

VRQ¶V�GLVHDVH��7R�GHWHUPLQH�WKH�YLDELOLW\�RI�WKH�FHOOV�� 

WU\SDQ�EOXH�ZDV�XVHG��ZLWK�EOXH�LQGLFDWLQJ�FHOO�GHDWK� 

DQG�ZKLWH�LQGLFDWLQJ�WKDW�WKH�FHOO�ZDV�DOLYH� 

�����+LVWLGLQH�� D� SRVLWLYHO\� FKDUJHG� DPLQR� DFLG�� KDV� 

EHHQ� IRXQG� WR� KDYH� VLJQLILFDQW� HIIHFWV� RQ� QHXURQDO� 

FHOOV��,Q�VHYHUDO�VWXGLHV��KLVWLGLQH�ZDV�VKRZQ�WR�KDYH� 

QHXURSURWHFWLYH�SURSHUWLHV� WKDW�DLGHG� LQ� WKH�YLDELOLW\� 

RI�DVWURF\WHV� %DH� �0DMLG������ ��$OWKRXJK�WKH�H[� 

DFW� PHFKDQLVP� LV� QRW� FRPSOHWHO\� XQGHUVWRRG�� LW� LV� 

JHQHUDOO\�EHOLHYHG� WKDW� WKH�+��DQG�+��UHFHSWRUV�DUH� 

LQYROYHG� IRU� WKLV� SURWHFWLRQ�� )XUWKHU�� KLVWLGLQH� KDV� 

EHHQ� GHPRQVWUDWHG� WR� DPHOLRUDWH� EUDLQ� HGHPD� /L�� 

+DQ�� �+H������ � 

�����7KLV�VWXG\�SHUIRUPV�DQ�LQ�YLWUR�DQDO\VLV�RI�DVWUR� 

F\WHV� WKDW� DUH� H[SRVHG� WR� DFHWRQH� DQG� KLVWLGLQH�� $V� 

GLVFXVVHG��G\LQJ�DVWURF\WHV�DUH�LPSOLFDWHG�LQ�GLVHDVHV� 

VXFK�DV�3DUNLQVRQ¶V��&RPSDUDWLYHO\��DVWURF\WHV�ZHUH� 

DOVR�H[SRVHG�WR�YDU\LQJ�FRQFHQWUDWLRQV�RI�KLVWLGLQH�WR� 

REVHUYH�WKH�LPPXQRPRGXODWRU\�HIIHFWV�RI�WKH�DPLQR� 

DFLG�RQ�WKH�FHOOV� 

0HWKRG 

0DWHULDOV�DQG�3URFHGXUH 

�7KLV� VWXG\�ZDV�SHUIRUPHG�E\�XVLQJ� VL[� VHSDUDWH� 

ZHOOV�RI�DVWURF\WHV�ZHUH�LQFXEDWHG�LQ�D�FDUERQ�GLR[� 

LGH� LQFXEDWRU�� +DQGOLQJ� RI� WKH� DVWURF\WHV� RFFXUUHG� 

XQGHU� D� VWHULOL]HG� IXPH� KRRG��7KH� VROXWLRQV� WR� WUHDW� 

WKH�DVWURF\WHV�ZHUH����DQG����KLVWLGLQH�����DQG���� 

DFHWRQH��DQG�GLVWLOOHG�ZDWHU��2Q�WKH�ILUVW�GD\������/� 

RI�HDFK�RI� WKH�VL[�VROXWLRQV�ZHUH�GHSRVLWHG� LQWR�RQH� 

��� 
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RI�WKH�VL[�ZHOOV�WKDW�FRQWDLQHG�WKH�DVWURF\WHV� 

�����2Q�WKH�VHFRQG�GD\��WKH�PHGLD�ZHUH�UHPRYHG�IURP� 

HDFK�RI�WKH�VL[�ZHOOV�DQG�GHFDQWHG�LQWR�D�ZDVWH�FRQ� 

WDLQHU��$W�WKLV�SRLQW��D�PLQLPDO�DPRXQW�RI�PHGLD�UH� 

PDLQHG� LQ� HDFK� RI� WKH� ZHOOV�� 7U\SVLQ� �� P/ � ZDV� 

DGGHG�WR�HDFK�ZHOO�WR�GHWDFK�WKH�DVWURF\WHV�IURP�WKH� 

VLGHV�RI�WKH�ZHOO��8VLQJ�D�OLJKW�PLFURVFRSH��WKH�FHOOV� 

ZHUH�REVHUYHG�DQG�UHPDLQHG�LQ�WKH�WU\SVLQ�XQWLO�WKH\� 

ZHUH�GHWDFKHG�DQG�FRXOG�PRYH�IUHHO\�� 

�����7KH� WU\SVLQ� DQG� FHOOV� ZHUH� WKHQ� WUDQVIHUUHG� WR� D� 

PLFURFHQWULIXJH� WXEH�� 7KH� FHOOV� ZHUH� FHQWULIXJHG� DW� 

����� USP� IRU� WKUHH� PLQXWHV� WR� SHOOHW� WKH� FHOOV�� 7KH� 

VXSHUQDWDQW�RI� WKH� WU\SVLQ�ZDV� UHPRYHG� WKURXJK�GH� 

FDQWDWLRQ�ZKLFK�OHIW�D�FHOO�SHOOHW�LQ�HDFK�PLFURFHQWUL� 

IXJH�WXEH��7KH�SHOOHW�ZDV�UHVXVSHQGHG�LQ����/�PHGLD� 

E\� SLSHWWLQJ� WKH� PHGLD� XS� DQG� GRZQ�� 7U\SDQ� EOXH� 

���/ �ZDV�DGGHG�WR�HDFK�RI�WKH�VL[�PLFURFHQWULIXJH� 

WXEH��8VLQJ�D�KHPRF\WRPHWHU��WKH�FHOOV�ZHUH�FRXQWHG� 

LQ�WKH�IRXU�VTXDUHV� 

5HVXOWV� 

�����3LFWXUHV�RI�WKH�WU\SDQ�EOXH�WUHDWPHQW�RI�WKH�DVWUR� 

F\WHV�WKDW�ZHUH�H[SRVHG�WR�WKH�YDU\LQJ�FRQFHQWUDWLRQV� 

RI� DFHWRQH�� KLVWLGLQH�� DQG� GLVWLOOHG� ZDWHU� KDYH� EHHQ� 

SURYLGHG� DQG� DUH� DYDLODEOH� XSRQ� UHTXHVW� )LJXUH� � �� 

%OXH� LQGLFDWHV�G\LQJ�FHOOV�� DQG�ZKLWH� LQGLFDWHV� FHOOV� 

WKDW� DUH� DOLYH��3LFWXUHV� DUH� LQFOXGHG� LQ� WKH� DSSHQGL[� 

RI�WKLV�PDQXVFULSW��5DZ�GDWD�LV�SURYLGHG� 7DEOH�� �DV� 

ZHOO�DV�WKH�VXPPDUL]HG�WZR-ZD\�$129$�UHSRUW�DQG� 

LWV�JUDSKLFDO�UHSUHVHQWDWLRQ��7R�PHDVXUH�VLJQLILFDQFH� 

EHWZHHQ� JURXSV�� FHOO� YLDELOLW\� SHUFHQW�� ZKLFK� ZDV� 

FDOFXODWHG�E\�DPRXQW�RI�OLYLQJ�FHOOV�GLYLGHG�E\�WRWDO� 

FHOOV�FRXQWHG��ZDV�XVHG� 

)LJXUH� ��� )LJXUH� RI� DVWURF\WHV� VWDLQHG� ZLWK� WU\SDQ� 

EOXH��7U\SDQ�EOXH�DQG�D�KHPRF\WRPHWHU�ZHUH�XVHG�WR� 

FRXQW�DVWURF\WHV�LQ�RUGHU�WR�PHDVXUH�FHOO�YLDELOLW\� 

'LVFXVVLRQ 

�����'XH� WR� WKH� LQVLJQLILFDQFH�RI� WKH� UHVXOWV�� FHOO� YLD� 

ELOLW\�SHUFHQW�EHWZHHQ�DVWURF\WHV�WUHDWHG�ZLWK�DFHWRQH� 

DQG� KLVWLGLQH� VKRZHG� QR� VWDWLVWLFDO� GLIIHUHQFH� ZKHQ� 

FRPSDULQJ� FHOO� YLDELOLW\� SHUFHQW�� 7KURXJK� UHDGLQJ� 

SUHYLRXV�VWXGLHV��KLVWLGLQH�SURYLGHV�VLJQLILFDQW� ORQJ-

WHUP�QHXURSURWHFWLRQ�WR�DVWURF\WHV� /LDR�HW�DO������� �� 

:LWK�WKLV�SUHYLRXV�ILQGLQJ�DQG�WKH�H[SHFWHG�UHVXOW�LQ� 

WKH�GHFUHDVHG� FHOO� YLDELOLW\�RI� DVWURF\WHV� H[SRVHG� WR� 

DFHWRQH�� WKH� LQVLJQLILFDQFH�RI� WKH�FXUUHQW� VWXG\�VXJ� 

JHVWV� H[SHULPHQWDO� GHVLJQ� IODZ�� )URP� WKH� UHSRUWHG� 

UDZ�GDWD�� D� WUHQG�FDQ�EH� VHHQ�ZKLFK� VXJJHVWV� DVWUR� 

F\WH�GHJUDGDWLRQ�ZKHQ�H[SRVHG�WR�DFHWRQH�DQG�DVWUR� 

F\WH�GXUDELOLW\�ZKHQ�H[SRVHG�WR�KLVWLGLQH� 

��� 



 

 

 
 
 
 
 

 
 

 
 

    
 

 

    

 

    

     

     

     

     

7DEOH�� 
0HDVXUHG�&HOO�9LDELOLW\ 

7UHDWPHQW &HOOV�$OLYH &HOOV�'HDG 7RWDO�&HOO�&RXQW &HOO�9LDELOLW\�3HU� 
FHQW 

)LUVW�&RQWURO�RI� 
����/�RI�GLVWLOOHG� 
ZDWHU 

����[�����FHOOV�P/ ����[�����FHOOV�P/ ����[�����FHOOV�P/ ������ 

6HFRQG�&RQWURO�RI� 
����/�RI�GLVWLOOHG� 
ZDWHU 

����[�����FHOOV�P/ ����[�����FHOOV�P/ ����[�����FHOOV�P/ ������ 

���$FHWRQH ����[�����FHOOV�P/ ����[�����FHOOV�P/ ����[�����FHOOV�P/ ������ 

���$FHWRQH ����[�����FHOOV�P/ ����[�����FHOOV�P/ ����[�����FHOOV�P/ ������ 

���+LVWLGLQH ����[�����FHOOV�P/ ����[�����FHOOV�P/ ����[�����FHOOV�P/ ������ 

���+LVWLGLQH ����[�����FHOOV�P/ ����[�����FHOOV�P/ ����[�����FHOOV�P/ ������ 

��� 



 

 

 
 
 

)LJXUH����6XPPDUL]HG�$129$�UHSRUW��7KLV�ILJXUH�ZDV�WDNHQ�IURP�WKH�WZR-ZD\� 
$129$�UHSRUW�WKDW�ZDV�SHUIRUPHG�XVLQJ�,%0�6366��7KH�ILJXUH�GHWDLOV�WKH�VDPSOH� 
VL]H�RI�WKH�WUHDWPHQWV�DQG�VKRZV�VLJQLILFDQFH�WR�EH�JUHDWHU�WKDQ������\LHOGLQJ�WKH� 
UHVXOWV�DV�LQVLJQLILFDQW��7KH�VWDQGDUG�GHYLDWLRQV�DQG�PHDQV�RI�WKH�JURXSV�DUH�SUR� 
YLGHG�DV�ZHOO� 

��� 



 

 

 

)LJXUH����(VWLPDWHG�PDUJLQDO�PHDQV�RI�SHUFHQW�RI�FHOO�YLDELOLW\�SHUFHQW��7KH�\HOORZ�OLQH�UHSUHVHQWV�WKH� 
DVWURF\WHV�H[SRVHG�WR�KLVWLGLQH��WKH�JUHHQ�OLQH�DUH�WKH�DVWURF\WHV�H[SRVHG�WR�DFHWRQH��DQG�WKH�EOXH�GRW�LV� 
WKH�FRQWURO��:LWK�HVWLPDWHG�PDUJLQDO�PHDQV�FHOO�YLDELOLW\�SHUFHQW�WKH�<-D[LV��D�PDUJLQDO�GLIIHUHQFH�LQ� 
YLDELOLW\�EHWZHHQ�DFHWRQH�DQG�KLVWLGLQH�FDQ�EH�QRWHG��EXW�LW�GRHV�QRW�\LHOG�D�VLJQLILFDQW�GLIIHUHQFH� 
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/LPLWDWLRQV 

�����'XH�WR�WKH�OLPLWHG�WLPHIUDPH�RI�WKLV�SURMHFW��VHY� 

HUDO� OLPLWDWLRQV� ZHUH� SUHVHQWHG� WKURXJKRXW� LWV� GXUD� 

WLRQ�� 8VLQJ� D� KHPRF\WRPHWHU� DQG� WU\SDQ� EOXH�� WKH� 

DVWURF\WHV�ZHUH�FRXQWHG��8QIRUWXQDWHO\�� WKLV�PHWKRG� 

FRXOG�DOORZ�IRU�HUURQHRXV�UHSRUWLQJ�RI�UHVXOWV�GXH�WR� 

WKH�SRVVLELOLW\�RI�PLVFRXQWLQJ�FHOOV�RU�PLVLGHQWLI\LQJ� 

WKH� YLDELOLW\� RI� D� FHOO�� $V� VXFK�� D� IORZ� F\WRPHWHU� 

ZRXOG�KDYH�PRUH� DFFXUDWHO\�PHDVXUHG�FHOO�YLDELOLW\� 

EHFDXVH�RI�LWV�LQFUHDVHG�VHQVLWLYLW\�WR�FHOO�VSHFLPHQV�� 

)XUWKHU�� WKH� ORZ� VDPSOH� VL]H� RI� WKH� DVWURF\WH� WUHDW� 

PHQWV�GLG�QRW�DOORZ�IRU�DGHTXDWH�VWDWLVWLFDO�SRZHU� 

)XWXUH�'LUHFWLRQV 

�����)URP�WKHVH�UHVXOWV��WKH�TXHVWLRQ�RI�WKH�VLJQLILFDQW� 

LPSDFW�RI�DFHWRQH�DQG�KLVWLGLQH�ZKHQ�LQFXEDWHG�ZLWK� 

DVWURF\WHV�KDV�\HW�WR�EH�FRQFOXGHG��)XWXUH�GHVLJQV�RI� 

WKLV� SURMHFW� VKRXOG� LQFOXGH� PRUH� DFFXUDWH� UHSRUWLQJ� 

RI�DVWURF\WH�YLDELOLW\��)XUWKHU��LQ�YLYR�VWXGLHV�FDQ�EH� 

DWWHPSWHG�LQ�ODERUDWRU\�DQLPDOV�WR�EHWWHU�XQGHUVWDQG� 

WKH�SDWKRJHQHVLV�DVWURF\WHV�PD\�FDXVH�ZKHQ�VXEMHFW� 

HG�WR�DFHWRQH� 

,PSOLFDWLRQV 

������7KLV�VWXG\�LQYHVWLJDWHG�LI�DVWURF\WHV�DUH�DIIHFWHG� 

E\�DFHWRQH�DQG�KLVWLGLQH��,I�WKH�DVWURF\WHV�ZHUH�XQDI� 

IHFWHG�E\�WKH�DFHWRQH��WKHQ�DVWURF\WHV�PD\�QRW�SOD\�D� 

UROH� LQ�3DUNLQVRQ¶V�GLVHDVH�DQG�YLFH�YHUVD�� ,PSOLFD� 

WLRQV� RI� WKLV� VWXG\� FRXOG� DOORZ� IRU� LPSURYHG� WUHDW� 

PHQW� RI� 3DUNLQVRQ¶V� GLVHDVH� E\� PRGHOLQJ� PHGLFD� 

WLRQV� WKDW� FDQ� GLUHFWO\� WDUJHW� G\LQJ� DVWURF\WHV�� )XU� 

WKHU��DVWURF\WHV�FDQ�EH�XVHG�WR�REVHUYH�LI�WKH\�SOD\�D� 

UROH� LQ� RWKHU� QHXURQDO� GLVHDVHV�� ,Q� UHJDUGV� WR� KLVWL� 

GLQH�� WKLV� VWXG\�VXJJHVWV� WKDW�XWLOL]LQJ�D�KLVWDPLQHU� 

JLF�V\VWHP�FDQ�EH�D�SRVVLEOH�WKHUDSHXWLF�VWUDWHJ\�IRU� 

QHXURQDO�VXUYLYDO�EDVHG�RQ�LWV�DFWLRQV�RQ�DVWURF\WHV� 

&RQFOXVLRQ 

�����,Q� WKLV� VWXG\�� DFHWRQH� DQG� KLVWLGLQH� ZHUH� FRP� 

SDUHG� DW� GLIIHUHQW� FRQFHQWUDWLRQV� LQ� WKHLU� HIIHFWV� RQ� 

WKH�FHOO�YLDELOLW\�RI�DVWURF\WHV��%RWK�DFHWRQH�DQG�KLV� 

WLGLQH�ZHUH�SURYLGHG�LQ�HLWKHU�D����RU����FRQFHQWUD� 

WLRQ�WR�WKH�DVWURF\WHV��8VLQJ�WU\SDQ�EOXH�DQG�D�KHPR� 

F\WRPHWHU��WKH�DVWURF\WHV�ZHUH�FRXQWHG�WR�GHWHUPLQH� 

WKHLU� YLDELOLW\� ZKHQ� H[SRVHG� WR� WKH� GLIIHUHQW� WUHDW� 

PHQWV��5HVXOWV�\LHOGHG�LQVLJQLILFDQW�GXH�WR�ORZ�VDP� 

SOH� VL]H�� ,PSOLFDWLRQV� IURP� WKLV� VWXG\�FDQ�HOLFLW� IXU� 

WKHU� ZRUN� LQWR� WKH� UHODWLRQ� EHWZHHQ� DVWURF\WHV� DQG� 

3DUNLQVRQ¶V�RU�RWKHU�QHXURGHJHQHUDWLYH�GLVHDVHV� 

5HIHUHQFHV 

%DH�� 2��� � 0DMLG�� $�� ���� �� 5ROH� RI� KLVWLGLQH� 

KLVWDPLQH� LQ� FDUQRVLQH-LQGXFHG� QHXURSURWHFWLRQ� 

GXULQJ� LVFKHPLF� EUDLQ� GDPDJH�� %UDLQ� 5HVHDUFK�� 

���������-�����GRL���������M�EUDLQUHV������������ 

%HUJVWU|P��7��� �)RUVEHUJ-1LOVVRQ��.�� ���� ��1HXUDO� 

VWHP�FHOOV��%UDLQ�EXLOGLQJ�EORFNV�DQG�EH\RQG��8S� 

VDOD� -RXUQDO� RI� 0HGLFDO� 6FLHQFHV�� ��� � �� ���-

�����GRL����������������������������� 

%RRWK�� +�� '��� +LUVW�� :�� '��� � :DGH-0DUWLQV�� 5�� 

���� ��7KH�UROH�RI�DVWURF\WH G\VIXQFWLRQ�LQ�3DUN� 

LQVRQ¶V�GLVHDVH�SDWKRJHQHVLV��7UHQGV� LQ�1HXURVFL� 

HQFHV�� �� � �� ���-����� GRL��������� 

M�WLQV������������ 

)DXONQHU��-��5���+HUUPDQQ��-��(���:RR��0��-���7DQVH\�� 

.�� (��� 'RDQ�� 1�� %��� � 6RIURQLHZ�� 0�9�� ���� �� 

5HDFWLYH� DVWURF\WHV� SURWHFW� WLVVXH� DQG� SUHVHUYH� 

IXQFWLRQ�DIWHU�VSLQDO�FRUG�LQMXU\��-RXUQDO�RI�1HXUR� 

VFLHQFH�� �� � �� ����-������ GRL��������� 

MQHXURVFL�����-������� 

��� 
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)LJOH\��&��5��� �6WURPDQ��3��:�� ���� ��7KH�UROH V �RI� 

DVWURF\WHV� DQG� DVWURF\WH� DFWLYLW\� LQ� QHXURPHWDER� 

OLVP�� QHXURYDVFXODU� FRXSOLQJ�� DQG� WKH� SURGXFWLRQ� 

RI� IXQFWLRQDO� QHXURLPDJLQJ� VLJQDOV�� (XURSHDQ� 

-RXUQDO� RI� 1HXURVFLHQFH�� �� � �� ���-����� 

GRL���������M�����-����������������[ 

*UD\��0��7��� �:RXOIH��-��0�� ���� ��6WULDWDO�EORRG– 

EUDLQ� EDUULHU� SHUPHDELOLW\� LQ� 3DUNLQVRQ¶V� GLVHDVH�� 

-RXUQDO�RI�&HUHEUDO�%ORRG�)ORZ� �0HWDEROLVP���� 

� ����-�����GRL���������MFEIP�������� 

+DOOLGD\��*��0��� �6WHYHQV��&��+�� ���� ��*OLD��,QLWLD� 

WRUV� DQG� SURJUHVVRUV� RI� SDWKRORJ\� LQ 3DUNLQVRQ¶V� 

GLVHDVH�� 0RYHPHQW� 'LVRUGHUV�� �� � �� �-���� 

GRL���������PGV������ 

.DODSRV��0��3�� ���� ��3RVVLEOH�SK\VLRORJLFDO�UROHV�RI� 

DFHWRQH�PHWDEROLVP�LQ�KXPDQV��0HGLFDO�+\SRWKH� 

VHV���� � �����-�����GRL���������PHK\���������� 

.LP�� 7��� � 9HPXJDQWL�� 5�� ���� �� 0HFKDQLVPV� RI� 

3DUNLQVRQ¶V� GLVHDVH-UHODWHG� SURWHLQV� LQ� PHGLDWLQJ� 

VHFRQGDU\� EUDLQ� GDPDJH� DIWHU� FHUHEUDO� LVFKHPLD�� 

-RXUQDO�RI�&HUHEUDO�%ORRG�)ORZ� �0HWDEROLVP���� 

� ������-������GRL����������������;�������� 

/L��6���+DQ��+��� �+H��-�� ���� ��+LVWLGLQH�DPHOLRUDWHG� 

EUDLQ� HGHPD� DQG�FDUGLDF�G\VIXQFWLRQ�GXULQJ� ORFDO� 

WKURPERWLF� FHUHEUDO� LVFKHPLD� LQ� UDWV�� $FWD� 3KDU� 

PDFRORJLFD�6LQLFD���� � �����-���� 

/LDR��5���-LDQJ��/���:DQJ��5���=KDR��+���&KHQ��<���/L�� 

<�������+X��:�� ���� ��+LVWLGLQH�SURYLGHV�ORQJ-WHUP� 

QHXURSURWHFWLRQ� DIWHU� FHUHEUDO� LVFKHPLD� WKURXJK� 

SURPRWLQJ�DVWURF\WH�PLJUDWLRQ�� 6FLHQWLILF�5HSRUWV�� 

� � ��GRL���������VUHS����� 

0DUWLQ�� /�� 3��� � :DV]F]DN�� %�� /�� ���� �� 'RSDPLQH� 

'��UHFHSWRU-PHGLDWHG�PRGXODWLRQ�RI�WKH�*$%$HU� 

JLF� LQKLELWLRQ� RI� VXEVWDQWLD� QLJUD� SDUV� UHWLFXODWD� 

QHXURQV�� %UDLQ� 5HVHDUFK���� � �� ���-����� 

GRL�������������-���� �� �����-� 

5RZLWFK��'��+��� �.ULHJVWHLQ��$��5�� ���� ��'HYHORS� 

PHQWDO� JHQHWLFV� RI� YHUWHEUDWH� JOLDO–FHOO� VSHFLILFD� 

WLRQ�� 1DWXUH�� ��� ���� �� ���-����� GRL��������� 

QDWXUH����� 

6DQGYLJ��$���%HUU\��0���%DUUHWW��/��%���%XWW��$��� �/R� 

JDQ�� $�� ���� �� 0\HOLQ-�� UHDFWLYH� JOLD-�� DQG� VFDU-

GHULYHG� &16� D[RQ� JURZWK� LQKLELWRUV�� ([SUHVVLRQ�� 

UHFHSWRU� VLJQDOLQJ�� DQG� FRUUHODWLRQ� ZLWK� D[RQ� UH� 

JHQHUDWLRQ�� *OLD�� �� � �� ���-����� GRL��������� 

JOLD������ 

6DQWHOOR��0��� �9ROWHUUD��$�� ���� ��6\QDSWLF�PRGXOD� 

WLRQ� E\� DVWURF\WHV� YLD� &D�� -GHSHQGHQW� JOXWDPDWH� 

UHOHDVH�� 1HXURVFLHQFH�� ��� � �� ���-����� 

GRL���������M�QHXURVFLHQFH������������ 

6WRNXP�� -�� $��� .XUODQG�� '�� %��� *HU]DQLFK�� 9��� � 

6LPDUG�� -�� 0�� ���� �� 0HFKDQLVPV� RI� DVWURF\WH-

PHGLDWHG� FHUHEUDO� HGHPD�� 1HXURFKHPLFDO� 5H� 

VHDUFK�� �� � �� ���-����GRL���������V�����-���-

����-� 

7DXELQ��+��� �0DW]��5�� ���� ��&HUHEUDO� � � � � � HGHPD�� 

GLDEHWHV� LQVLSLGXV�� DQG� VXGGHQ� GHDWK� GXULQJ� WKH� 

WUHDWPHQW�RI�GLDEHWLF�NHWRDFLGRVLV��'LDEHWHV���� � �� 

���-�����GRL���������GLDE��������� 

��� 
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3HUVSHFWLYH��)LQGLQJ�WKH�/XFN�RI�WKH�,ULVK 

$EVWUDFW 

�����7UDYHOLQJ� DURXQG� ,UHODQG� IRU� WZR� ZHHNV� KDV� WDXJKW� PH� YDOXHV� VXFK� DV� DSSUHFLDWLRQ�� RSHQ-

PLQGHGQHVV��DQG�NLQGQHVV��7KH�FXOWXUDO�DQG�HGXFDWLRQDO�H[SHULHQFHV�WKDW�,�KDYH�VKDUHG�ZLWK�P\�JURXS� 

DUH�OLIHORQJ�OHDUQLQJ�H[SHULHQFHV�DQG�DUH�WUXO\�XQIRUJHWWDEOH��1RW�RQO\�GLG�,�ILQG�WKH�OXFN�RI�WKH�,ULVK�RQ� 

WKLV�WULS�ZLWK�WKH�LQFUHGLEOH�SHRSOH�,�PHW�DQG�WKH�GHOLFLRXV�IRRG�,�DWH��EXW�,�DOVR�IRXQG�WKDW�WKLV�MRXUQH\� 

VROLGLILHG�P\�SDVVLRQ�IRU�EXVLQHVV�DQG�FRQWULEXWHG�WR�WKH�JURZWK�RI�P\�HGXFDWLRQ�DQG�FDUHHU� 

$XWKRU��*DEULHOOH�&KDQ��0DUNHWLQJ��7XUQHU�&ROOHJH�RI�%XVLQHVV 

&RQWDFW��FKDQBJDEULHOOH#FROXPEXVVWDWH�HGX�� ��� ����-���� 

0HQWRUV��'U��7HVD�/HRQFH��$VVRFLDWH�3URIHVVRU��$FFRXQWLQJ�DQG�)LQDQFH�'HSDUWPHQW��&ROXPEXV�6WDWH� 

8QLYHUVLW\��OHRQFHBWHVD#FROXPEXVVWDWH�HGX�� 

'U��1HDO�7KRPVRQ��3URIHVVRU��0DUNHWLQJ�DQG�0DQDJHPHQW�'HSDUWPHQW��&ROXPEXV�6WDWH�8QLYHUVLW\��� 

WKRPVRQBQHDO#FROXPEXVVWDWH�HGX 

%LRJUDSK\� 

�����*DEULHOOH�&KDQ�LV�D�6HQLRU�DW�&ROXPEXV�6WDWH�8QLYHUVLW\�FXUUHQWO\�SXUVXLQJ�D�GHJUHH�LQ�0DUNHWLQJ�LQ� 

WKH�7XQHU�&ROOHJH�RI�%XVLQHVV��6KH�KRSHV�WR�JUDGXDWH�LQ�)DOO������DQG�JR�RQ�WR�SXUVXH�KHU�0%$��6KH� 

KDV�D�SDVVLRQ�IRU�WUDYHOLQJ�DQG�OHDUQLQJ�DERXW�WKH�GLIIHUHQW�FXOWXUHV�RI�WKH�ZRUOG��:LWK�WKH�+RQRUV�&RO� 

OHJH�VKH�KRSHV�WR�JUDGXDWH�ZLWK�UHVHDUFK�WKDW�XWLOL]HV�KHU�H[SHULHQFH�LQ�LQWHUQDWLRQDO�EXVLQHVV�DQG�PDU� 

NHWLQJ� 

&DWHJRU\��,QWHUQDWLRQDO�6WXGLHV 

��� 



 

 

 

 

 

 

 

 

 

 

 

3HUVSHFWLYH��)LQGLQJ�WKH�/XFN�RI�WKH�,ULVK 

�����,UHODQG�ZDV�QHYHU�DW�WKH�WRS�RI�P\�EXFNHW�OLVW�IRU� 

WUDYHOLQJ��+RZHYHU��WKH�PRUH�,�UHVHDUFKHG�DERXW� WKH� 

FRXQWU\��WKH�PRUH�,�IHOO�LQ�ORYH�ZLWK�LW��0\�GHFLVLRQ� 

WR� VWXG\� DEURDG� ZDV� SXUHO\� REOLJDWRU\� DV� LW� ZRXOG� 

VDWLVI\� P\� +RQRUV� &ROOHJH� UHTXLUHPHQW�� +RZHYHU�� 

P\� LQGLIIHUHQFH� WRZDUGV� ,UHODQG� HYROYHG� LQWR� IRQG� 

QHVV�DV�,�LPPHUVHG�P\VHOI�LQ�WKH�FRPPXQLW\�DQG�FXO� 

WXUH�� ,� OHDUQHG� KRZ� WR� DSSUHFLDWH� RWKHU� FXOWXUHV� DQG� 

FRQGXFW�P\VHOI� LQ�EXVLQHVV� VHWWLQJV� LQ� D� UHVSHFWDEOH� 

PDQQHU�� ,� KDYH�DOVR�PDGH� OLIHORQJ� IULHQGV�ZKR� ZLOO� 

EH� DEOH� WR� UHIOHFW� RQ� WKLV� H[SHULHQFH� ZLWK� PH� IRU� 

\HDUV�WR�FRPH��7KH�RSSRUWXQLW\�WR�H[SORUH�WKH�FXOWXUH� 

DQG�HYHU\GD\�OLIH�LQ�,UHODQG�FRPELQHG�ZLWK�WKH�HGX� 

FDWLRQDO�OHDUQLQJ�H[SHULHQFHV�KDV�QRW�RQO\�FRQWULEXW� 

HG�WR�P\�VHOI�JURZWK��EXW�DOVR�WKH�JURZWK�RI�P\�XQ� 

GHUJUDGXDWH�FDUHHU� 

�����,� VLJQHG� XS� IRU� %XVLQHVV� LQ� ,UHODQG� GXULQJ� 

0D\PHVWHU�� EHFDXVH� DV� D� PDUNHWLQJ� PDMRU�� KDYLQJ� 

LQWHUQDWLRQDO�EXVLQHVV�H[SHULHQFH�LV�LQFUHGLEO\�YDOXD� 

EOH�WR�PH��2XU�JURXS�PHW�D�ZHHN�SULRU� WR�RXU�IOLJKW� 

WR�OHDUQ�DERXW�WKH�FXOWXUH�DQG�FXVWRPV�RI�,UHODQG�DQG� 

WKH�EXVLQHVVHV�ZH�ZHUH�JRLQJ�WR�YLVLW��%HIRUH�,�NQHZ� 

LW��,�ZDV�RQ�DQ�HLJKW�KRXU�IOLJKW�WR�'XEOLQ��ZDLWLQJ�WR� 

VWHS�IRRW�RQWR�,ULVK�VRLO�DQG�ILQDOO\�EHLQJ�DEOH�WR�H[� 

SORUH� WKH� EHDXWLIXO� FRXQWU\�� 'XULQJ� RXU� WZR� ZHHN� 

WULS�� ZH� VWD\HG� LQ� IRXU� GLIIHUHQW� FLWLHV� DQG� WUXO\� JRW� 

WKH� ,ULVK�H[SHULHQFH�� )RU�HYHU\�QHZ�FLW\��ZH�EHJDQ� 

ZLWK�D�ZDONLQJ�WRXU�WR�XQGHUVWDQG�WKH�KLVWRU\�DV�ZHOO� 

DV� QRWH� SODFHV� RI� LQWHUHVW�� :KLOH� ZH� VSHQW� PRVW� RI� 

RXU�WLPH�RQ�UHTXLUHG�FXOWXUDO�H[FXUVLRQV�DQG�EXVLQHVV� 

SUHVHQWDWLRQV��ZH�ZHUH�JLYHQ�IUHH�WLPH�WR�H[SORUH�E\� 

RXUVHOYHV�DQG�ILQG�RXU�IDYRULWH�VSRWV�LQ�HDFK�FLW\��:H� 

VWD\HG� LQ� ,UHODQG¶V� FDSLWDO�� 'XEOLQ�� IRU� WKH� ORQJHVW� 

GXUDWLRQ� RI� WLPH� DQG� JRW� WR� OHDUQ� DOO� DERXW� WKH� FXO� 

WXUHV� DQG� FXVWRPV� RI� WKH� EXVWOLQJ� FLW\�� 2QH� RI� WKH� 

IRQGHVW� PHPRULHV� ,� KDYH� IURP� 'XEOLQ� ZDV� JHWWLQJ� 

ORVW�DQG�WU\LQJ�WR�ILQG�D�SDUN�WKDW�D�JURXS�RI�XV�KDG� 

VHHQ� HDUOLHU� LQ� WKH� GD\�� :LWK� QR� ,QWHUQHW� DQG� OLWWOH� 

NQRZOHGJH�RI�WKH�FLW\��ZH�ILQDOO\�IRXQG�RXU�GHVWLQD� 

WLRQ� DQG�KDG� IXQ�EHLQJ� NLGV� DJDLQ�RQ� D�SOD\JURXQG�� 

FRQGXFWLQJ�SKRWRVKRRWV�DW�VXQVHW� 

������:KLOH�'XEOLQ�LV�D�EXVWOLQJ�FLW\�ILOOHG�ZLWK�DGYHQ� 

WXUHV�� P\� IDYRULWH� FLW\� LQ� ,UHODQG� ZRXOG� KDYH� WR� EH� 

*DOZD\�� ,W� LV� VLWXDWHG� QHDU� WKH� FRDVW� RI� ,UHODQG� DQG� 

KDV� D� ZDUP� DQG� UHOD[LQJ� DWPRVSKHUH�� :KLOH� ERWK� 

'XEOLQ� DQG� *DOZD\� ZHUH� KHDYLO\� SRSXODWHG� DW� WKH� 

WLPH�� WKH� SHRSOH� LQ� *DOZD\� VHHPHG� PRUH� FDUHIUHH� 

DQG� MR\IXO�� )URP� *DOZD\�� KDOI� RI� RXU� JURXS� WRRN� D� 

WULS� WR� WKH�$UDQ� ,VODQGV�ZKHUH�ZH�ELNHG�DURXQG�DQG� 

PDUYHOHG�DW�WKH�QDWXUDO�VFHQHU\���:H�VDZ�D�YDULHW\�RI� 

WHUUDLQV� RQ� RXU� MRXUQH\� VXFK� DV� FOLIIV�� KLOO\� JUDVV� 

ODQGV��DQG�EHDFKHV��$IWHU�D�ORQJ�DQG�H[KDXVWLQJ�ULGH�� 

ZH�ILQDOO\� UHDFKHG�RXU�GHVWLQDWLRQ�� 'XQ�$RQJKDVD�� 

WKH� SUHKLVWRULF� IRUW� ORFDWHG� DW� WKH� WRS� RI� D� FOLII� �� 

6WDQGLQJ�RQ�WKH�HGJH�RI� WKH�FOLII��ZLWK�WKH�VSDUNOLQJ� 

EOXH�$WODQWLF�RFHDQ�LQ�IURQW�RI�PH�DQG�WKH�LQFUHGLEOH� 

OXVK� ODQGVFDSH� EHKLQG� PH�� ,� WUXO\� EHJDQ� WR� XQGHU� 

VWDQG�DQG�DSSUHFLDWH�WKH�EHDXW\�RI�,UHODQG� 

�����7KH� PRVW� LPSRUWDQW� FRPSRQHQW� RI� VWXG\� DEURDG� 

LV�� RI� FRXUVH�� WKH� VWXG\LQJ�� :H� ZHUH� DOO� H[FLWHG� WR� 

H[SORUH� D�QHZ�FRXQWU\�� EXW�GUHDGHG�KDYLQJ� WR�GUHVV� 

XS� DQG� VLW� LQ� FRXQWOHVV� PHHWLQJV�� +RZHYHU�� KDYLQJ� 

WKH�RSSRUWXQLW\�WR�PHHW�DQG�LQWHUDFW�ZLWK�WKH�IRXQG� 

HUV� RI� QXPHURXV� LQWHUQDWLRQDO� EXVLQHVVHV� ZDV� WKH� 

PRVW� YDOXDEOH� H[SHULHQFH� RQ� WKLV� WULS�� 7KH� EXVLQHVV� 

PHHWLQJV� ZHUH� LQFUHGLEO\� KHOSIXO� DQG� GHPRQVWUDWHG� 

WKH� GLIIHUHQW� ZD\V� RI� FRQGXFWLQJ� EXVLQHVV� RYHUVHDV�� 

,UHODQG� LQFUHDVLQJO\� VWULYHV� WR� SURPRWH� VWDUWXSV� E\� 

��� 



 

 

 

 

 

 

 

 

 

RIIHULQJ� IXQGV�DQG�VSDFH�IRU�JURZLQJ�EXVLQHVVHV�� ,Q� 

DGGLWLRQ�WR�WKH�IXQGLQJ��VSDFH��DQG�SURIHVVLRQDO�KHOS�� 

WKH� IULHQGOLQHVV� RI� WKH� ,ULVK� SHRSOH� DQG� WKHLU� UHDGL� 

QHVV�WR�KHOS�KDYH�OHG�WKHP�WR�EHFRPH�RQH�RI�WKH�EHVW� 

FRXQWULHV�LQ�WKH�ZRUOG�WR�VWDUW�D�EXVLQHVV�� 

�����2QH� RI� WKH� PRVW� YDOXDEOH� OHVVRQV� ,� OHDUQHG� ZDV� 

IURP�REVHUYLQJ�EXVLQHVV�SHRSOH�FDUU\� WKHPVHOYHV� LQ� 

WKH�IDFH�RI�JXHVWV��:H�ZHUH�PHUHO\�FROOHJH�VWXGHQWV� 

ZKR� ZDQWHG� WR� KDYH� D� ORRN� LQVLGH� RI� D� EXVLQHVV�� 

+RZHYHU�� WKH\�WUHDWHG�XV�DV� LPSRUWDQW�JXHVWV�NQRZ� 

LQJ�ZH�ZHUH�WKH�QH[W�JHQHUDWLRQ�RI�EXVLQHVV�RZQHUV�� 

*RRG� EXVLQHVV� LV� GRQH� E\� JRLQJ� WKH� H[WUD� PLOH�� 

SURYLGLQJ� UHIUHVKPHQWV�� JLYLQJ� WRXUV�� DQG� DUUDQJLQJ� 

IRU� WUDQVSRUWDWLRQ�� ,W� LV� QRW� DOZD\V� DERXW� WKH� QXP� 

EHUV��EXW�DERXW�KRZ�\RX�SUHVHQW�\RXUVHOI�WR�RWKHUV� 

�����,Q� WKH� IXWXUH�� ,� ZLOO� NQRZ� KRZ� WR� EH� FXOWXUDOO\� 

VHQVLWLYH�DQG�SUHVHQW�P\VHOI� WR�RWKHUV� LQ�D�ZD\� WKDW� 

ZLOO� OHDYH� ODVWLQJ� LPSUHVVLRQV��/HDUQLQJ�DERXW�EXVL� 

QHVVHV� WKURXJK� D� FODVV� LV� KHOSIXO�� EXW�JRLQJ�RXW� DQG� 

LPPHUVLQJ� RQHVHOI� LQ� LQWHUQDWLRQDO� EXVLQHVVHV� LV� DQ� 

LUUHSODFHDEOH�OHDUQLQJ�H[SHULHQFH��7KURXJK�ERWK�FXO� 

WXUDO�DQG�EXVLQHVV� WULSV�� ,� JRW� WR�H[SHULHQFH� WKH�FXO� 

WXUH�DQG�FXVWRPV�WKDW�ZHUH�XQLTXH�WR�,UHODQG��%HIRUH� 

HPEDUNLQJ� RQ� RXU� MRXUQH\� WR� ,UHODQG�� ZH� ZHUH� WROG� 

WKH� ,ULVK�ZHUH�YHU\�SURXG�RI� WKHLU�FRXQWU\��2XU� WRXU� 

JXLGHV� LQ� HDFK� FLW\� VSRNH� RI� WKHLU� FRXQWU\� ZLWK� D� 

VWURQJ�VHQVH�RI�SULGH��\HW�ZHUH�H[WUHPHO\�KHOSIXO�DQG� 

IULHQGO\��:LWK�RXU�EXVLQHVV� WULSV��ZH�ZHUH�VXUSULVHG� 

ZLWK� KRZ� ZHOFRPLQJ� HDFK� FRPSDQ\� ZDV� ZLWK� RXU� 

DUULYDO��:KHQ�ZH�KLW�WKH�VWUHHWV�RI�,UHODQG�WR�H[SORUH� 

WKH�FLW\� OLIH��ZH�PHW� WKH� ,ULVK� VDUFDVP�DQG�ZLW��2XU� 

,ULVK�FRPSDQ\�QHYHU�PLVVHG�DQ�RSSRUWXQLW\�WR�WDNH�D� 

VWDE� DW� SROLWLFDO� OHDGHUV� DQG� DOZD\V� NHSW� XV� HQWHU� 

WDLQHG�WKURXJKRXW�RXU�WULS� 

�����$OWKRXJK�ZH�ZHUH� WROG� DERXW� WKH� ,ULVK�SULGH� DQG� 

KXPRU��ZH�GLG�QRW�UHDOL]H�KRZ�IULHQGO\�DOO�WKH�SHRSOH� 

LQ� ,UHODQG� ZRXOG� EH�� 3HRSOH� ZKR� VDZ� XV� VWUXJJOH� 

ZLWK� GLUHFWLRQV� ZRXOG� KHOS� JXLGH� XV� WR� RXU� GHVWLQD� 

WLRQ�DQG�GLG�QRW�VKRZ�H[DVSHUDWLRQ�ZKHQ�,�IUHTXHQWO\� 

DVNHG� WKHP� WR� UHSHDW� ZRUGV� WKDW� ZHUH� ODFHG� ZLWK� 

KHDY\� ,ULVK�DFFHQWV��$ERYH�DOO�� WKH�SHRSOH� ,�KDG� WKH� 

SOHDVXUH� RI� PHHWLQJ� PDGH� P\� WULS� WR� ,UHODQG� WKDW� 

PXFK� PRUH� LQFUHGLEOH�� 7KHLU� FRPPLWPHQW� WR� WKHLU� 

ZRUN�DQG�WKH�SULGH�WKH\�KDG�LQ�WKHLU�FRXQWU\�FRXSOHG� 

ZLWK�WKHLU�ZDUP�DQG�LQYLWLQJ�SUHVHQFH�PDGH�WKLV�RQH� 

RI�WKH�PRVW�UHZDUGLQJ�H[SHULHQFHV�RI�P\�OLIH� 

�����2QH�RI�WKH�UHDVRQV�,�HQMR\�WUDYHOLQJ�LV�WKH�RSSRU� 

WXQLW\�WR�WDVWH�WKH�IRRG�RI�DQRWKHU�FRXQWU\��,UHODQG�LV� 

ZLGHO\�NQRZQ�IRU�FRQVXPLQJ�ODUJH�TXDQWLWLHV�RI�SR� 

WDWRHV��VR�LW�ZDV�QR�VXUSULVH�WKDW�QHDUO\�HYHU\�VLQJOH� 

PHDO� ,� KDG� LQFOXGHG�VRPH� W\SH�RI�SRWDWR�ZKHWKHU� LW� 

EH� IULHV� RU� PDVKHG� SRWDWRHV�� ,� WULHG� IRRG� VXFK� DV� 

EDQJHUV� DQG�PDVK��ZKLFK� LV� HVVHQWLDOO\� VDXVDJH� DQG� 

PDVK�SRWDWRHV�� ,ULVK� VWHZ��ZKLFK� FRQWDLQV�PHDW� DQG� 

SRWDWRHV�ZLWK�RWKHU�YHJHWDEOHV��DQG�WKH�RQH�GLVK�WKDW� 

ZDV�WKH�PRVW�FRPPRQ�ZDV�ILVK�DQG�FKLSV��&RQVLGHU� 

LQJ� WKH� SUR[LPLW\� DQG� KLVWRU\� WKDW� ,UHODQG� KDV� ZLWK� 

WKH� 8.�� LW� LV� QR� ZRQGHU� WKDW� ILVK� DQG� FKLSV� ZDV� D� 

YHU\�FRPPRQ�LWHP�RQ�PHQXV�LQ�,UHODQG� 

�����7KH� ,ULVK� GR� HQMR\� WKHLU� SRWDWRHV�� EXW� WKH\� SODFH� 

HYHQ�PRUH�LPSRUWDQFH�RQ�WKHLU�EHHU��$V�WKH�IRXQGLQJ� 

SODFH�RI�*XLQQHVV��WKH�SHRSOH�RI�,UHODQG�WDNH�SULGH�LQ� 

WKHLU� EHHU� PRUH� WKDQ� DQ\WKLQJ� LQ� WKH� FRXQWU\�� 2XU� 

WRXU�LQ�WKH�*XLQQHVV�6WRUHKRXVH�DOORZHG�XV�WR�XQGHU� 

VWDQG� KRZ� *XLQQHVV� KDV� LPSDFWHG� WKH� HFRQRP\� RI� 

,UHODQG�DQG�KRZ�LW�EURXJKW� WKH�SHRSOH�RI� ,UHODQG�WR� 

JHWKHU�� 7KH� WRXU� JXLGH� HYHQ� WDXJKW� XV� KRZ� WR� SRXU� 

WKH�SHUIHFW�SLQW�RI�*XLQQHVV� 

�����/DVWO\��WKLV�MRXUQH\�ZRXOG�QRW�KDYH�EHHQ�DV�JUHDW� 

LI� LW�ZHUH�QRW� IRU� WKH� LQFUHGLEOH� IULHQGV� WKDW� ,�PDGH�� 

��� 



 

 

 

  

$W�RULHQWDWLRQ��,�UHDOL]HG�WKDW�,�DFWXDOO\�NQHZ�PRVW�RI� 

WKH�SHRSOH�ZKR�ZHUH�JRLQJ�RQ�WKH�WULS��EXW�WKH�H[SH� 

ULHQFHV� LQ� ,UHODQG� KDYH� FHUWDLQO\� EURXJKW� XV� FORVHU� 

WRJHWKHU��)URP�ODWH�QLJKW�GDQFH�SDUWLHV�� WR�D� WRXUQD� 

PHQW�RI�&RQQHFW�)RXU� LQ�D�KRWHO� ORXQJH�� WKH�SHRSOH� 

RQ� WKLV� WULS�KDYH�PDGH� WKLV� VWXG\�DEURDG�RQH�RI� WKH� 

EHVW�H[SHULHQFHV�RI�P\� OLIH�� ,UHODQG�KDV�DOORZHG�PH� 

WR�H[SORUH�D�QHZ�FXOWXUH�DQG�JDLQ�LQWHUQDWLRQDO�EXVL� 

QHVV� LQVLJKW� DQG� H[SHULHQFH�� 7KH� OXFN� RI� WKH� ,ULVK� 

FHUWDLQO\� ZDV� SUHVHQW� WKURXJKRXW� WKRVH� WZR� ZHHNV� 

DEURDG��DQG�,UHODQG�ZLOO�IRUHYHU�EH�KHOG�LQ�P\�KHDUW� 

DV�D�MR\IXO�H[SHULHQFH���6WXG\LQJ�DEURDG�LV�FHUWDLQO\� 

RQH� RI� WKH� EHVW� GHFLVLRQV� ,¶YH� PDGH�� DQG� ,� NQRZ� LW� 

ZLOO�KDYH�D�FRQWLQXDO�DQG�ODVWLQJ�LPSDFW�RQ�P\�OLIH� 

��� 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7KH�6XPPHU�,�)HOO�LQ�/RYH�ZLWK�WKH�2SHUDWLQJ�5RRP 

$EVWUDFW 

�����7KLV�VKDGRZLQJ�H[SHULHQFH�DOORZHG�PH�WR�JHW�DQ�LQ-GHSWK�REVHUYDWLRQ�RQ�WKH�GDLO\�RSHUDWLRQV�RI� 

VXUJHRQV�LQ�PDQ\�ILHOGV�LQFOXGLQJ�JHQHUDO��SODVWLF��YDVFXODU��FDUGLRWKRUDFLF��RUWKRSHGLF��DQG�J\QHFROR� 

J\��,�OHDUQHG�DERXW�VXUJLFDO�WHFKQLTXHV��RSHUDWLQJ�URRP�SURFHGXUHV��DQG�WKH�UHODWLRQVKLS�EHWZHHQ�VXU� 

JHRQV�DQG�RWKHU�PHGLFDO�SURIHVVLRQDOV��7KLV�H[SHULHQFH�ZDV�LQYDOXDEOH�WR�P\�SDWK�WR�PHGLFDO�VFKRRO� 

DQG�P\�GHVLUH�WR�SXUVXH�D�VXUJLFDO�FDUHHU�� 

$XWKRU��&DUROLQH�0XUSK\��'HSDUWPHQW�RI�3V\FKRORJ\��3UHPHG��&ROXPEXV�6WDWH�8QLYHUVLW\ 

&RQWDFW��PXUSK\BFDUROLQH#FROXPEXVVWDWH�HGX 

%LRJUDSK\ 

�����&DUROLQH�0XUSK\� LV� D�6HQLRU�SV\FKRORJ\-PDMRU�ZLWK�D�FRQFHQWUDWLRQ� LQ�SUHPHGLFDO� VWXGLHV�DW�&R� 

OXPEXV�6WDWH�8QLYHUVLW\��+HU�UHVHDUFK�LQWHUHVWV�LQFOXGH�FXOWXUDO�V\QGURPHV�ZLWKLQ�LQFDUFHUDWHG�SRSXOD� 

WLRQV�DQG�VWXGHQW�ELDVHV�WRZDUGV�SURIHVVRUV��6KH�SODQV�WR�DWWHQG�PHGLFDO�VFKRRO�LQ������WR�SXUVXH�KHU� 

GUHDP�WR�EHFRPH�D�VXUJHRQ��,Q�KHU�VSDUH�WLPH�VKH�HQMR\V�ELQJH-ZDWFKLQJ�7KH�2IILFH�DQG�SOD\LQJ�ZLWK� 

KHU�3RPHUDQLDQ��&KHZ\�� 

&DWHJRU\��(QULFKPHQW 

��� 
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7KH�6XPPHU�,�)HOO�LQ�/RYH�ZLWK�WKH�2SHU� 

DWLQJ�5RRP 

�����,�PHW� WKH�JHQHUDO� VXUJHRQ� ,�ZRXOG�EH� VKDGRZLQJ� 

DW�KLV�RIILFH�ZLWK�D�IHZ�RWKHU�VWXGHQWV��7KH�PHHWLQJ� 

ZDV�RUJDQL]HG�E\� 'U��.DWKOHHQ�+XJKHV� WKURXJK�KHU� 

&RPSHWLWLYH�3UHPHGLFDO�6WXGLHV�3URJUDP� &363 �VR� 

SUHPHGLFDO�VWXGHQWV� OLNH�P\VHOI�FRXOG�DVN�D�SUDFWLF� 

LQJ�VXUJHRQ�TXHVWLRQV�DERXW�PHGLFDO�VFKRRO��UHVLGHQ� 

F\��DQG�OLIH�DV�D�VXUJHRQ��$IWHU�WDONLQJ�WR�XV�IRU�WZR� 

KRXUV� DERXW�KLV� MRXUQH\� LQ� WKH�PHGLFDO� ILHOG�� KH� RI� 

IHUHG� XV� WKLV� VKDGRZLQJ� H[SHULHQFH�� ,� DP� IRUHYHU� 

JUDWHIXO�WR�'U��+XJKHV��EHFDXVH�LW�ZDV�WKURXJK�&363� 

WKDW� ,� ZDV� DEOH� WR� WDNH� DGYDQWDJH� RI� WKLV� LQYDOXDEOH� 

RSSRUWXQLW\� 

�����,�DUULYHG�DW�WKH�KRVSLWDO�EHIRUH�WKH�VXQ�URVH�RQ�WKDW� 

FRRO�VXPPHU�PRUQLQJ��QHUYRXV�\HW�H[FLWHG�IRU�ZKDW� 

ZDV� WR� FRPH�� /RVW� DV�XVXDO�� ,� VSRWWHG� D� UHFHSWLRQLVW� 

DQG�DVNHG�KHU�ZKHUH�WKH�RSHUDWLQJ�URRP� 25 �ZDV�� ,� 

IROORZHG�KHU�GLUHFWLRQV�DQG�HYHQWXDOO\�FDPH�WR�D�VHW� 

RI� VHFXUHO\� VKXW�GRXEOH� GRRUV��5HDOL]LQJ� WKH\� FRXOG� 

EH� RSHQHG� ZLWK� DQ� DFFHVV� FDUG�� ,� VHDUFKHG� IRU� WKH� 

FORVHVW� HPSOR\HH� ,� FRXOG� SHVWHU� IRU� DFFHVV�� $V� ,� 

VHDUFKHG� IRU�KHOS�� ,�KDSSHQHG�XSRQ� WKH�JHQHUDO� VXU� 

JHRQ� ,�ZRXOG�EH� VKDGRZLQJ� IRU� WKH�QH[W�PRQWK��+H� 

JUHHWHG�PH�ZLWK�D�VPLOH��DQG�,�VLJKHG�ZLWK�UHOLHI�WKDW� 

KH� UHPHPEHUHG� PH� IURP� WKH� PHHWLQJ� ZH� KDG� D� 

PRQWK�SULRU� 

�����+H� EURXJKW� PH� EDFN� LQWR� WKH� VXUJLFDO� UHFRYHU\� 

DUHD��GLUHFWHG�PH�WR�WKH�FKDQJLQJ�URRP��DQG�WROG�PH� 

WR� PHHW� KLP� DW� 25� ��� 0\� H[FLWHPHQW� VKRW� WKURXJK� 

WKH�URRI�DV�,�FKDQJHG�LQWR�WKH�SURYLGHG�XQLIRUP��$I� 

WHU� VRPH� VHDUFKLQJ�� ,� IRXQG� WKH� FRUUHFW� RQH� DQG� 

SXVKHG� WKH� GRRU� RSHQ� WR� ILQG� D� VPDOO�� VWDUN-ZKLWH� 

URRP� ZLWK� SRVWHUV� DQG� HTXLSPHQW� OLQLQJ� WKH� ZDOOV� 

DQG� D� VPDOO� WDEOH� SRVLWLRQHG� LQ� WKH� FHQWHU� RI� WKH� 

URRP��6XUJLFDO� WHFKQLFLDQV�ZRUNHG�RQ�SDSHUZRUN� LQ� 

VLOHQFH� RQ� WKH� RSSRVLWH� VLGH�� ,� WULHG� WR� JUHHW� WKHP� 

ZLWK�D�SROLWH�VPLOH��RQO\�WR�UHDOL]H�WKH\�FRXOG�QRW�VHH� 

P\� VPLOH� WKURXJK� P\� IDFH� PDVN�� $IWHU� D� IHZ� 

PLQXWHV�� WKH�GRRU�RSHQHG�DV� WHFKQLFLDQV�ZKHHOHG� LQ� 

WKH�ILUVW�SDWLHQW�� 

�����2QFH� WKH� SDWLHQW� ZDV� WUDQVIHUUHG� RQWR� WKH� WDEOH�� 

WKH� DQHVWKHVLRORJLVW� ZHQW� WR� ZRUN� SXWWLQJ� KLP� WR� 

VOHHS�� $V� ,� ZDWFKHG� WKH� DQHVWKHVLRORJLVW� LQWXEDWH� 

ZLWK� HDVH�� ,� IHOW� D� ORQJLQJ� WR� OHDUQ� DQG� VHH� PRUH�� 

2QFH�WKH�SDWLHQW�ZDV�XQGHU�� WKH�WHFKV�EHJDQ�SUHSDU� 

LQJ�KLP�IRU�VXUJHU\��7KH�VXUJHRQ�HQWHUHG�WKH�URRP�D� 

IHZ�PLQXWHV�ODWHU�DQG�WROG�PH�WR�OHW�VRPHRQH�NQRZ�LI� 

,�IHOW�LOO�RU�IDLQW�DW�DQ\�SRLQW� 

�����7KLV�SUHFDXWLRQ�PDGH�PH�ZRQGHU�KRZ�PDQ\�SHR� 

SOH� JHW� LOO� WKHLU� ILUVW� WLPH� LQ� WKH� 25� DQG� ZKHWKHU� ,� 

ZRXOG� H[SHULHQFH� LW� WRR�� $V� KH� PDGH� WKH� ILUVW� LQFL� 

VLRQ��,�UHDOL]HG�,�ZDV�QRW�JRLQJ�WR�KDYH�DQ\�SUREOHPV� 

EHLQJ� LQ� WKH� 25�EHFDXVH� ,� RQO\� IHOW� H[FLWHPHQW� DQG� 

HDJHU�DQWLFLSDWLRQ� 

�����7KH� VXUJHRQ� EHJDQ� JRLQJ� RYHU� WKH� FDVH� GHWDLOV� 

ZLWK�PH�DV�KH�ZRUNHG��+H�HYHQ�SRVLWLRQHG�PH�DW�WKH� 

KHDG�RI�WKH�WDEOH�VR�,�FRXOG�SHHU�RYHU�DQG�JHW�D�FORVHU� 

ORRN� DW� ZKDW� KH� ZDV� GRLQJ�� $IWHU� KH� PDGH� WKH� ILUVW� 

LQFLVLRQ�� KH� XVHG� D� FDXWHU\� WRRO� IRU� FXWWLQJ� WKURXJK� 

PXVFOH� DQG� RUJDQ� WLVVXH� ZKLFK� JDYH� RII� D� GLVWLQFW� 

RGRU�WKDW�ZDV�OLNH�QRWKLQJ�,�KDG�HYHU�VPHOOHG�EHIRUH�� 

+RZHYHU��DV�WLPH�SDVVHG�WKH�VPHOO�GLG�QRW�ERWKHU�PH� 

DV�PXFK�� ,�FRXOG�WHOO�E\�ZDWFKLQJ�KLV�KDQGV�PDQHX� 

YHU� WKH� WRROV� WKDW� WKLV� ZDV� D� QRUPDO� SURFHGXUH� IRU� 

KLP�� $�GHIW�WHFKQLFLDQ�ZRUNHG�DORQJVLGH�KLP��KDQG� 

LQJ� KLP� WRROV� EHIRUH� EHLQJ� DVNHG�� 7KH� VXUJHRQ� ZDV� 

FORVLQJ�KLV�LQFLVLRQ�E\�WKH�WLPH�,�ILQDOO\�UHOD[HG��+H� 

WROG�PH�WKDW�KLV�FDVHV�UDUHO\�UXQ�RYHU�DQ�KRXU��DQG�,� 

��� 
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� �

 

 

 

IRXQG� LW� DSSHDOLQJ� WKDW�JHQHUDO� VXUJHRQV�FRXOG�KDYH� 

ILYH�FDVHV�D�GD\��\HW�VWLOO�EH�GRQH�E\�OXQFK�WLPH��7KH� 

VXUJHRQ�ILQLVKHG�FORVLQJ��ULSSHG�RII�KLV�VWHULOH�JRZQ�� 

JORYHV�� DQG� PDVN� DQG� WROG� PH� KH� ZRXOG� VHH� PH� LQ� 

ILIWHHQ� PLQXWHV� IRU� WKH� QH[W� FDVH�� ,Q� WKDW� PRPHQW� ,� 

UHDOL]HG� WKDW� P\� EDFN�� NQHHV�� DQG� IHHW� ZHUH� NLOOLQJ� 

PH�� 7KH� SDLQ� ZDV� VR� VHYHUH� WKDW� LW� OHG� PH� WR� SXU� 

FKDVH� ³6DORQSDV´� L�H��� PHGLFDWHG� SDWFKHV� IRU� DFKHV� 

DQG�SDLQV �ZKLFK�,�ZRUH�IRU�DOO�RI�WKH�UHPDLQLQJ�VXU� 

JHULHV�,�REVHUYHG� 

�����7KH� PDMRULW\� RI� WKH� SURFHGXUHV� ,� REVHUYHG� WKLV� 

VXPPHU�ZHUH�KHUQLD�UHSDLUV�DQG�ODSDURVFRSLF�FKROH� 

F\VWHFWRPLHV� ODS� FKROHV � SHUIRUPHG� E\� WKH� JHQHUDO� 

VXUJHRQ�� /DSDURVFRSLF� VXUJHU\� LV� D� VXUJLFDO� WHFK� 

QLTXH� WKDW� DOORZV� WKH� VXUJHRQ� WR� ZRUN� RXWVLGH� WKH� 

ERG\� WKURXJK� VPDOO� LQFLVLRQV� ZKLOH� ZDWFKLQJ� WKHLU� 

SURJUHVV�YLD� D� FDPHUD� WKDW� LV� DWWDFKHG� WR�RQH�RI� WKH� 

LQVWUXPHQWV�� ,� HQMR\HG� ZDWFKLQJ� WKH� ODS� FKROHV� EH� 

FDXVH�WKH�FDPHUD�DOORZHG�PH�WR�VHH�PXFK�RI�WKH�LQ� 

WHUQDO�DQDWRP\�ZKLOH� WKH�VXUJHRQ�ZDV�ZRUNLQJ��7KH� 

FDPHUD� YLHZ� VKRZHG� EULJKW� \HOORZ� IDW� WLVVXH� 

ZUDSSHG�DURXQG�DQG�FRYHULQJ� WKH�JDOOEODGGHU��2QFH� 

WKH�IDW�ZDV�PDQHXYHUHG�RXW�RI�WKH�ZD\��WKH�OLYHU�DQG� 

JDOOEODGGHU� ZHUH� UHYHDOHG�� %HIRUH� UHPRYLQJ� WKH� 

JDOOEODGGHU�� WKH� HQG� RI� WKH� FRPPRQ� ELOH� GXFW� FRQ� 

QHFWHG� WR� LW� KDG� WR� EH� VWDSOHG� FORVHG� DQG� VHYHUHG�� 

7KHQ� WKH� VXUJHRQ� XVHG� WKH� FDXWHU\� WR� FDUHIXOO\� FXW� 

DZD\�WKH�JDOOEODGGHU�IURP�WKH�OLYHU��$�IHZ�WLPHV��KH� 

ZHQW� WRR� GHHS� DQG� SXQFWXUHG� WKH� VXUIDFH� RI� WKH� 

JDOOEODGGHU� ZKLFK� FDXVHG� GDUN� JUHHQ�� DOPRVW� EODFN�� 

ELOH�WR�OHDN�LQWR�WKH�ERG\�FDYLW\�ZKLFK�KDG�WR�EH�VXF� 

WLRQHG�RXW��2QFH�WKH�JDOOEODGGHU�ZDV�UHPRYHG��,�ZDV� 

DEOH�WR�KROG�DQG�H[DPLQH�LW�DORQJ�ZLWK�DQ\�JDOOEODG� 

GHU� VWRQHV� WKDW� ZHUH� SUHVHQW�� ,� OHDUQHG� D� ORW� DERXW� 

VXUJLFDO�WHFKQLTXH�DQG�LQWHUQDO�DQDWRP\�ZDWFKLQJ�ODS� 

FKROHV�EHFDXVH�RI�WKH�UHSHWLWLRQ�LQYROYHG� 

�����$�IHZ�ZHHNV�DQG�PDQ\�6DORQSDV�SDWFKHV� ODWHU�� ,� 

EUDQFKHG� RXW� WR� REVHUYH� RWKHU� VSHFLDOWLHV� ZKLFK� LQ� 

FOXGHG� SODVWLF�� J\QHFRORJ\�� FDUGLRWKRUDFLF�� RUWKRSH� 

GLF��DQG�YDVFXODU�VXUJHU\�� ,�HQMR\HG�ZDWFKLQJ�D�K\V� 

WHUHFWRP\�EHFDXVH�LW�ZDV�URERW-DVVLVWHG��,W�LQYROYHG�D� 

PXFK�ELJJHU�PDFKLQH�WKDW�,�ZRXOG�KDYH�WKRXJKW�KDG� 

D�PLQG�RI� LWV�RZQ�KDG�,�QRW�VHHQ� WKH�VXUJHRQ� LQ� WKH� 

FRUQHU�FRQWUROOLQJ�LW��7KH�PDFKLQH�PRYHG�ZLWK�JUDFH� 

DQG�SUHFLVLRQ��,�ZDV�LQ�DZH�DW�WKH�VRSKLVWLFDWHG�WHFK� 

QRORJ\�ZH�KDG�GHYHORSHG�WR�DVVLVW�DQG�LPSURYH�VXU� 

JLFDO�WHFKQLTXHV��7KH�PRVW�VKRFNLQJ�FDVH�RI�WKH�VXP� 

PHU�ZDV� D�EHORZ-NQHH�DPSXWDWLRQ�FDXVHG�E\�DQ� LQ� 

IHFWLRQ� WKDW� VSUHDG� WR� WKH� ERQH�� 'XH� WR� WKH� FDVH¶V� 

JUXHVRPH� QDWXUH�� ,� ZDV� FRQFHUQHG� WKDW� ,� ZRXOG� JHW� 

LOO��RU�ZRUVH��IDLQW��+RZHYHU��ZKHQ�,�LPDJLQHG�ZKDW� 

ORVLQJ�D�SDUW�RI�D�OLPE�ZRXOG�PHDQ�IRU�P\�OLIH�,�EH� 

JDQ�WR�H[SHULHQFH�LPPHQVH�V\PSDWK\�IRU�WKH�SDWLHQW� 

UDWKHU� WKDQ�LOOQHVV��$V�WKH�RUWKRSHGLF�VXUJHRQ�EHJDQ� 

ZRUNLQJ�RQ�WKH�OHJ��LW�GRQQHG�RQ�PH�WKDW�EDG�WKLQJV� 

DUH�JRLQJ�WR�KDSSHQ�WR�SHRSOH�WKDW�GR�QRW�GHVHUYH�LW� 

EXW� DV� D� VXUJHRQ� \RX� JHW� WR� HDVH� WKDW� SDLQ� RU� VDYH� 

WKHLU� OLYHV��7KLV�UHDOL]DWLRQ�FDXVHG�P\�SHUFHSWLRQ�RI� 

WKH�VXUJHU\�WR�FKDQJH�EHFDXVH�WKH�DPSXWDWLRQ�ZRXOG� 

VDYH� WKH� SDWLHQW� IURP� VHYHUH� SDLQ� DQG� XOWLPDWHO\� 

GHDWK�� 7KLV� FDVH� VROLGLILHG� P\� GHVLUH� WR� EHFRPH� D� 

VXUJHRQ�EHFDXVH�LW�DOORZHG�PH�WR�VHH�ILUVW-KDQG�KRZ� 

RQ�DQ\�JLYHQ�GD\�\RX�FRXOG�VDYH�D�OLIH� 

�����7KLV�H[SHULHQFH�RSHQHG�P\�H\HV�WR�D�ZRUOG�,�RQFH� 

NQHZ� YHU\� OLWWOH� DERXW�� ,� ZDV� DEOH� WR� H[DPLQH� KRZ� 

QXUVHV��WHFKV��VXUJHRQV��DQG�DQHVWKHVLRORJLVWV�LQWHUDFW� 

DQG� ZRUN� DV� D� WHDP� WR� DOOHYLDWH� SDWLHQWV¶� SDLQ�� GLV� 

FRPIRUW� DQG�� LQ� VRPH� FDVHV�� VDYH� OLYHV�� ,� TXLFNO\� 

OHDUQHG�KRZ�WLPH�FRQVXPLQJ�LW�LV�WR�SUHS�DQ�25�DQG� 

WKH�LPSRUWDQFH�RI�PDLQWDLQLQJ�D�VWHULOH�HQYLURQPHQW�� 

��� 



 

 

 

,� OHDUQHG� VR� PXFK� E\� VLPSO\� ZDWFKLQJ� DQG� HYHQ� 

PRUH� E\� DVNLQJ� TXHVWLRQV�� 'XH� WR� WKLV� VKDGRZLQJ� 

H[SHULHQFH�� ,�DP�FHUWDLQ� ,�ZDQW� WR�EH�D�VXUJHRQ�RQH� 

GD\� 

��� 
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 3XEOLFDWLRQ�JHQHURXVO\�IXQGHG�E\� 
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