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�������������0XVFXORVNHOHWDOLQUHYLHZ�FRP� 

3XEOLVKHG�E\�3K\VLFLDQV�6SHFLDOL]LQJ��,Q 
0XVFXORVNHOHWDO�0HGLFLQH� 

$&7,9(�6+28/'(5�027,21�
0($685(0(17�86,1*�$1�

,1)5$5('�'(7(&7,21�6<67(0 
  
5HVWRUDWLRQ�RI�DFWLYH�PRWLRQ�RI� WKH�

VKRXOGHU� LV� D� PDMRU� WUHDWPHQW� JRDO�
IRU�SDWLHQWV�ZLWK�VKRXOGHU�FRQGLWLRQV��
9DULDELOLW\� LQ�FOLQLFDO�PHDVXUHPHQW�RI�
WKH� VKRXOGHU� PRWLRQ� FDQ� PDNH� LW�
GLIILFXOW� WR� HYDOXDWH� D� SDWLHQWV¶�
SURJUHVV��7KLV�VWXG\�LQYHVWLJDWHG�WKH�
XWLOLW\� RI� D� ZLGHO\� DYDLODEOH� LQIUDUHG�
V\VWHP� IRU� PHDVXULQJ� VKRXOGHU�
PRWLRQ� 
7KLV� VWXG\� XVHG� WKH� 0LFURVRIW�

.LQHFW� V\VWHP�� ZKLFK� HPSOR\V�
LQIUDUHG�ODVHU�OLJKW�DQG�GHSWK�VHQVLQJ�
FDPHUDV� WR� GHWHUPLQH� SRVLWLRQV� RI�
WKH� DUP� DQG� VKRXOGHU��
0HDVXUHPHQWV� ZHUH� PDGH� IRU� ����
QRUPDO�� DGXOW� YROXQWHHUV� XVLQJ� WKH�
.LQHFW� V\VWHP�� ZLWK� WKRVH� UHVXOWV�
FRPSDUHG�ZLWK�PHDVXUHPHQWV�PDGH�
XVLQJ� VWDQGDUGL]HG�� DQWHULRSRVWHULRU�
DQG� ODWHUDO� SKRWRJUDSKV�� WDNHQ�
FRQFXUUHQWO\�� 0HDVXUHPHQWV� ZHUH�
PDGH� LQ� ILYH� GLIIHUHQW� SRVLWLRQV� RI�
DEGXFWLRQ��IOH[LRQ��URWDWLRQ�DQG�FURVV�
ERG\� DGGXFWLRQ�� 7KH� UHODWLRQVKLS�
EHWZHHQ� WKH� WZR� PHDVXUHPHQW�
PHWKRGV� ZDV� GHWHUPLQHG� XVLQJ�
OLQHDU� UHJUHVVLRQ�� 7KH� UHVXOWV� RI� WKH�
520� PHDVXUHPHQWV� DV� GHWHUPLQHG�
E\�WKH�.LQHFW�V\VWHP�ZDV�FRPSDUHG�
ZLWK�WKH�DELOLW\�WR�SHUIRUP�WKH�6LPSOH�
6KRXOGHU�7HVW��667�� 
)RU� WKH� ��� FRQWURO� VXEMHFWV�� WKH�

3HDUVRQ� FRUUHODWLRQ� FRHIILFLHQWV� IRU�
WKH� GLIIHUHQW� SRVLWLRQV� ZHUH� �������
�������������DQG��������7KH�DYHUDJH�
WLPH�WR�GRFXPHQW�WKH�ILYH�PRWLRQV�LQ�
ERWK�VKRXOGHUV�ZDV�����PLQXWHV��7KH�
.LQHFW� PHDVXUHV� RI� DFWLYH� PRWLRQ�
FRUUHODWHG� ZLWK� WKH� SDWLHQWV¶� VHOI-�
DVVHVVPHQWV� RI� WKHLU� DELOLW\� WR�
SHUIRUP� WKH� 667�� ZLWK� 3HDUVRQ�
FRUUHODWLRQ� FRHIILFLHQWV� RI� ����� IRU�
DEGXFWLRQ�� ����� IRU� IOH[LRQ�� ����� IRU�
H[WHUQDO� URWDWLRQ�� ���� IRU� LQWHUQDO�
URWDWLRQ� DQG� ����� IRU� FURVV-ERG\�
DGGXFWLRQ� 
&RQFOXVLRQ�� 7KLV� VWXG\� IRXQG�

WKDW� DQ� LQIUDUHG� V\VWHP� ZLWKRXW�

DWWDFKHG� PDUNHUV� FDQ� SURYLGH� D�
TXLFN� DQG� DFFXUDWH�PHDVXUHPHQW� RI�
UDQJH�RI�PRWLRQ�LQ�WKH�XSSHU�OLPE� 

  
0DWVHQ�� )��� HW� DO�� 0HDVXUHPHQW� RI�
$FWLYH� 6KRXOGHU� 0RWLRQ� 8VLQJ� WKH�
.LQHFW�� D� &RPPHUFLDOO\� $YDLODEOH�
,QIUDUHG�3RVLWLRQ�'HWHFWLRQ�6\VWHP��-�
6KRXOGHU� (OERZ� 6XUJ�� ������
)HEUXDU\������������-���� 

  
  

%$5,$75,&�685*(5<�$1'�
+($/7+�,1�$'2/(6&(1&( 

  
6HYHUH� REHVLW\� DIIHFWV� ���� PLOOLRQ�

FKLOGUHQ� DQG� DGROHVFHQWV� LQ� WKH�
8QLWHG� 6WDWHV�� 7KLV� VWXG\� H[SORUHG�
WKH� HIIHFW� RI� WKHVH� SURFHGXUHV� RQ�
ZHLJKW� ORVV��ZHLJKW�UHODWHG�TXDOLW\�RI�
OLIH�� PLFUR-QXWULWLRQDO� OHYHOV� DQG�
FRH[LVWLQJ� FRQGLWLRQV� DPRQJ�
DGROHVFHQWV� 
7KLV� SURVSHFWLYH�� PXOWLFHQWHUHG�

VWXG\� LQFOXGHG� FRQVHFXWLYH�
DGROHVFHQWV� XQGHUJRLQJ� EDULDWULF�
SURFHGXUHV� EHWZHHQ� 0DUFK� RI� �����
DQG�)HEUXDU\�RI�������,QFOXGHG�ZHUH�
����REHVH�DGROHVFHQWV�ZLWK�D�PHDQ�
ERG\�PDVV� LQGH[� RI� ��� NJ�P��� DOO� RI�
ZKRP� XQGHUZHQW� JDVWULF� E\SDVV� RU�
VOHHYH� JDVWUHFWRP\� SURFHGXUHV��
&KDQJH� LQ� ERG\� ZHLJKW�� FRH[LVWLQJ�
FRQGLWLRQV�� FDUGLRPHWDEROLF� ULVN�
IDFWRUV DQG SRVWRSHUDWLYH�
FRPSOLFDWLRQV�ZHUH�HYDOXDWHG�GXULQJ�
WKH�WKUHH�\HDUV�SRVW-SURFHGXUH� 
$W� WKUHH� \HDUV��PHDQ� ERG\�ZHLJKW�

KDG� GHFUHDVHG� E\� ����� 5HPLVVLRQ�
RI� W\SH� ,,� GLDEHWHV� RFFXUUHG� LQ� ����
RI� WKH� SDWLHQWV�� DQG� UHPLVVLRQ� RI�
SUHGLDEHWHV� RFFXUUHG� LQ� �����
$EQRUPDO� NLGQH\� IXQFWLRQ� UHPLVVLRQ�
RFFXUUHG� LQ� ����� ZLWK� UHPLVVLRQ� RI�
K\SHUWHQVLRQ� LQ� ����� '\VOLSLGHPLD�
LPSURYHG� LQ�����DQG�ZHLJKW-UHODWHG�
TXDOLW\� RI� OLIH� DV� PHDVXUHG� E\� WKH�
,PSDFW�RI�:HLJKW�RQ�4XDOLW\�RI�/LIH–�
.LGV� LPSURYHG� IURP� ������� WR�
�������� +RZHYHU�� PRVW� SDUWLFLSDQWV�
VXIIHUHG� IURP� PLFURQXWULHQW�
GHILFLHQFLHV�DQG�����KDG�XQGHUJRQH�

IXUWKHU� LQWUD-� DEGRPLQDO� SURFHGXUHV�
GXULQJ�WKH�IROORZ�XS�SHULRG� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

DGROHVFHQWV� XQGHUJRLQJ� EDULDWULF�
VXUJHU\� IRXQG� WKDW� ZHLJKW��
FDUGLRPHWDEROLF� KHDOWK� DQG� ZHLJKW-�
UHODWHG�TXDOLW\�RI� OLIH�LPSURYHG�LQ�WKH�
WKUHH� \HDUV� DIWHU� VXUJHU\�� DOWKRXJK�
WKLV� VXUJHU\� ZDV� DVVRFLDWHG� ZLWK�
PLFURQXWULHQW� GHILFLHQFLHV� DQG�
DGGLWLRQDO LQWUD-DEGRPLQDO�
SURFHGXUHV� 

  
,QJH�� 7��� HW� DO�� :HLJKW� /RVV� DQG�
+HDOWK� 6WDWXV� 7KUHH� <HDUV� $IWHU�
%DULDWULF� 6XUJHU\� LQ� $GROHVFHQFH��1�
(QJO� -� 0HG�� ������ -DQXDU\� ����
����������-���� 

  
  

%/,1'�&257,&267(52,'�
,1-(&7,216�)25�$'+(6,9(�

&$368/,7,6 
  
:KLOH�DGKHVLYH�FDSVXOLWLV�KDV�EHHQ�

GHVFULEHG�DV�D�VHOI-OLPLWLQJ�FRQGLWLRQ��
ORQJ-WHUP� VWXGLHV� VXJJHVW� WKDW�
UHVLGXDO�SDLQ�PD\�RFFXU�LQ�XS�WR�����
RI� SDWLHQWV�� $V� LQWUD-DUWLFXODU� VWHURLG�
LQMHFWLRQV� KDYH� EHHQ� VKRZQ� WR�
SURYLGH� VLJQLILFDQW� VKRUW-WHUP�
EHQHILWV�IRU�SDLQ�UHOLHI�DQG�LQFUHDVHG�
UDQJH�RI�PRWLRQ��WKLV�VWXG\�DVVHVVHG�
WKH� HIIHFW� RI� D� VLQJOH� LQWUD-DUWLFXODU�
FRUWLFRVWHURLG� LQMHFWLRQ�� SHUIRUPHG�
ZLWKRXW� LPDJH� JXLGDQFH�� ZKHQ�
DSSOLHG�EHIRUH�SK\VLFDO�WKHUDS\� 
7KLV� EOLQGHG�� UDQGRPL]HG��

FRQWUROOHG� WULDO� ZDV� SHUIRUPHG� DW� D�
VLQJOH� $UJHQWLQLDQ� FHQWHU� EHWZHHQ�
-XQH� RI� ����� DQG� -XQH� RI� ������
6XEMHFWV� ZHUH� DGXOW� SDWLHQWV� ZLWK�
VWDJH� ,,� DGKHVLYH� FDSVXOLWLV�
DFFRUGLQJ� WR� WKH� FODVVLILFDWLRQ� RI�
+DQQDILQ� DQG� &KLDLD�� (LJKW\-VHYHQ�
FRQVHFXWLYH� SDWLHQWV� ZLWK� IUR]HQ�
VKRXOGHU�ZHUH�UDQGRPL]HG�WR�UHFHLYH�
HLWKHU�D�VLQJOH�FRUWLFRVWHURLG�LQMHFWLRQ�
LQWR� WKH� JOHQRKXPHUDO� MRLQW� RU� RUDO�
GLFORIHQDF�� ��� PJ� WZLFH� D� GD\�� $OO�
VXEMHFWV� WKHQ� HQJDJHG� LQ� D�
SURJUHVVLYH� UHKDELOLWDWLRQ� SURWRFRO��
&OLQLFDO� DQG� IXQFWLRQDO� SDUDPHWHUV�

9ROXPH����1XPEHU�� 0DUFK�������� 
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ZHUH� GHWHUPLQHG� DW� EDVHOLQH� DQG� DW�
WZR��IRXU��HLJKW�DQG����ZHHNV� 
7KH� FRUWLFRVWHURLG� JURXS� KDG� IDVWHU�

SDLQ� UHOLHI� DQG� VKRXOGHU� IXQFWLRQ�
LPSURYHPHQW� GXULQJ� WKH� ILUVW� HLJKW�
ZHHNV� �S��������� $W� ��� ZHHNV�� QR�
VLJQLILFDQW� GLIIHUHQFH� ZDV� VHHQ�
EHWZHHQ� WKH� JURXSV�� )RUZDUG� IOH[LRQ��
DEGXFWLRQ� DQG� LQWHUQDO� URWDWLRQ� ZHUH�
VLJQLILFDQWO\� LPSURYHG� LQ� WKH� VWHURLG�
JURXS� DV� FRPSDUHG� WR� WKH� FRQWURO�
JURXS�DW�DOO�WLPH�SRLQWV��S�������� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI� DGXOWV�

ZLWK� DGKHVLYH� FDSVXOLWLV� IRXQG� WKDW�
SDLQ� DQG� IXQFWLRQDO� LPSURYHPHQW��
WKURXJK� SK\VLFDO� WKHUDS\�� FRXOG� EH�
EHWWHU� DFFHOHUDWHG� ZLWK� D� EOLQG�
LQWUDDUWLFXODU� VWHURLG�� WKDQ� ZLWK� RUDO�
16$,'V� 

  
5DQDOOHWWD�� 0��� HW� DO�� &RUWLFRVWHURLG�
,QMHFWLRQV� $FFHOHUDWH� 3DLQ� 5HOLHI� DQG�
5HFRYHU\� RI� )XQFWLRQ�&RPSDUHG�ZLWK�
2UDO� 1RQVWHURLGDO� $QWL-,QIODPPDWRU\�
'UXJV� LQ� 3DWLHQWV� ZLWK� $GKHVLYH�
&DSVXOLWLV�� $�5DQGRPL]HG�� &RQWUROOHG�
7ULDO��$P�-�6SRUWV�0HG��������)HE����
��������-���� 

  
&(17(56�)25�',6($6(�

&21752/�23,2,'�*8,'(/,1(6 
  
2SLRLG�SUHVFULSWLRQ�SHU�FDSLWD� LQ� WKH�

8QLWHG� 6WDWHV� LQFUHDVHG� ����� IURP�
����� WR� ������ 7KH� &HQWHUV� IRU�
'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ�
�&'&���QRWLQJ�SRWHQWLDO�SUREOHPV�ZLWK�
RSLRLG� SUHVFULSWLRQV�� PHW� WR� FUHDWH�
JXLGHOLQHV�IRU�SULPDU\�FDUH�SURYLGHUV� 
7KH� SURFHVV� RI� FUHDWLQJ� WKH�

JXLGHOLQHV� LQYROYHG�XVLQJ� WKH�*UDGLQJ�

 

RI� 5HFRPPHQGDWLRQV� $VVHVVPHQW��
'HYHORSPHQW� DQG� (YDOXDWLRQ�
�*5$'(�� IUDPHZRUN�� ZLWK� D�
V\VWHPDWLF� UHYLHZ� RI� WKH� VFLHQWLILF�
HYLGHQFH�� 7KH� IRFXV� RI� WKHVH�
JXLGHOLQHV� ZDV� IRU� SULPDU\� FDUH�
SK\VLFLDQV� WUHDWLQJ� DGXOW� SDWLHQWV� ZLWK�
SDLQ�ODVWLQJ�PRUH�WKDQ�WKUHH�PRQWKV�LQ�
RXWSDWLHQW� VHWWLQJV�� 7KH� OLWHUDWXUH�ZDV�
UHYLHZHG� IRU� RSLRLG� HIILFDF\� DQG� ULVN��
IROORZHG� E\� D� VROLFLWDWLRQ� RI� H[SHUW�
RSLQLRQ��VWDNHKROGHUV�� WKH�SXEOLF��SHHU�
UHYLHZHUV�� DQG� D� IHGHUDOO\� FKDUWHUHG�
DGYLVRU\�FRPPLWWHH� 
7ZHOYH� UHFRPPHQGDWLRQV� ZHUH�

PDGH�� 6XPPDUL]HG�� WKHVH� LQFOXGH�
FRQVLGHULQJ� RSLRLG� WKHUDS\� RQO\� LI�
H[SHFWHG�EHQHILWV�IRU�SDLQ�DQG�IXQFWLRQ�
RXWZHLJKHG� WKH� ULVNV�� ZLWK� RSLRLG�
WKHUDS\� FRQWLQXHG� RQO\� LI� WKHUH� LV�
FOLQLFDOO\� PHDQLQJIXO� LPSURYHPHQW� LQ�
SDLQ� DQG� IXQFWLRQ�� 7KHVH� VKRXOG� EH�
FRPELQHG�ZLWK�QRQSKDUPDFRORJLF�DQG�
QRQ-RSLRLG� WKHUDS\�� 7UHDWPHQW� JRDOV�
VKRXOG� EH� HVWDEOLVKHG� LQLWLDOO\�� ZLWK�
ULVNV� GLVFXVVHG�� :KHQ� LQLWLDWLQJ��
LPPHGLDWH� UHOHDVH� VKRXOG� EH�
SUHVFULEHG� DW� WKH� ORZHVW� HIIHFWLYH�
GRVH�� FDUHIXOO\� UHDVVHVVLQJ� DW� ���
PRUSKLQH� PLOOLJUDP� HTXLYDOHQWV�
�00(��� DQG� VKRXOG� EH� DYRLGHG� DW� ���
00(�RU�KLJKHU� 
)RU�DFXWH�SDLQ��WKUHH�GD\V�RU�OHVV�RI�

RSLRLG� WKHUDS\� VKRXOG� EH� VXIILFLHQW��
+DUPV� DQG� EHQHILWV� VKRXOG� EH�
HYDOXDWHG� RQH� WR� IRXU� ZHHNV� DIWHU�
VWDUWLQJ� RSLRLGV� IRU� FKURQLF� SDLQ��
%HIRUH�VWDUWLQJ��DQG�SHULRGLFDOO\�GXULQJ�
RSLRLG� WKHUDS\�� WKH� ULVNV� VKRXOG� EH�
HYDOXDWHG�DQG�SODQV� WR�PHGLDWH� WKHVH�
ULVNV� VKRXOG� EH� PDGH�� LQFOXGLQJ�
RIIHULQJ� � QDOR[RQH�� &OLQLFLDQV� VKRXOG�
UHYLHZ� WKH� SDWLHQW¶V� KLVWRU\� RI�
FRQWUROOHG� VXEVWDQFH� SUHVFULSWLRQV�
XVLQJ� VWDWH� SUHVFULSWLRQ� GUXJ�
PRQLWRULQJ� SURJUDPV� �3'03��� 8ULQH�
GUXJ� WHVWLQJ� EHIRUH� DQG� DW� OHDVW�
DQQXDOO\�VKRXOG�EH�XVHG�WR�DVVHVV�WKH�
XVH� RI� SUHVFULEHG� DQG� RWKHU�
PHGLFDWLRQV�� &RPELQLQJ� RSLRLGV� DQG�
EHQ]RGLD]HSLQHV� FRQFXUUHQWO\� VKRXOG�
EH� DYRLGHG�� &OLQLFLDQV� VKRXOG� RIIHU� RU�
DUUDQJH� HYLGHQFH-EDVHG� WUHDWPHQW� IRU�
SDWLHQWV�ZLWK�RSLRLG�GLVRUGHUV� 
&RQFOXVLRQ�� 7KLV� JXLGHOLQH��

SXEOLVKHG� E\� WKH�&HQWHUV� IRU�'LVHDVH�
&RQWURO� DQG� 3UHYHQWLRQ� SURYLGHV�
VXFFLQFW� UHFRPPHQGDWLRQV� IRU�SULPDU\�
FDUH�SK\VLFLDQV�ZKR�ZLVK�WR�SUHVFULEH�
RSLRLG�PHGLFDWLRQV�IRU�QRQFDQFHU�SDLQ� 

  
'RZHOO� '�� +DHJHULFK� 70�� &KRX� 5��
&'&�*XLGHOLQH�IRU�3UHVFULELQJ�2SLRLGV�
IRU� &KURQLF� 3DLQ� —� 8QLWHG� 6WDWHV��
������00:5�5HFRPP�5HS��������
�1R��55-����–���� 

  

(;7(1'('�5(/($6(�
1$/75(;21(�72�35(9(17�

23,2,'�5(/$36( 
  
2SLRLG–XVH� GLVRUGHU� LV� D� FKURQLF�

FRQGLWLRQ� ZLWK� VHULRXV� SXEOLF� KHDOWK�
FRQVHTXHQFHV�� ([WHQGHG� UHOHDVH�
QDOWUH[RQH�� WKH� PRQWKO\� LQMHFWDEOH�
IRUPXODWLRQ��ZDV�DSSURYHG�E\�WKH�)'$�
LQ������IRU�WKH�SUHYHQWLRQ�RI�UHODSVH�WR�
RSLRLG� GHSHQGHQFH�� 7KLV� VWXG\�
H[DPLQHV� WKH� HIIHFWLYHQHVV� RI�
H[WHQGHG� UHOHDVH� QDOWUH[RQH� DPRQJ�
FRPPXQLW\� GZHOOLQJ� FULPLQDO� MXVWLFH�
RIIHQGHUV� DW� KLJK� ULVN� IRU� RSLRLG�
UHODSVH� 
7KLV� RSHQ� ODEHO�� UDQGRPL]HG�

FRQWUROOHG� WULDO� LQFOXGHG� FRPPXQLW\�
GZHOOLQJ� DGXOW� YROXQWHHUV� ZKR� KDG�
EHHQ� LQFDUFHUDWHG� ZLWK� D� KLVWRU\� RI�
RSLRLG� GHSHQGHQFH�� 6XEMHFWV� ZHUH�
UDQGRPL]HG� WR� D� WUHDWPHQW� JURXS� WR�
UHFHLYH� H[WHQGHG� UHOHDVH� QDOWUH[RQH��
RU� D� XVXDO� FDUH� JURXS�� 7KRVH� LQ� WKH�
WUHDWPHQW� JURXS� UHFHLYHG� H[WHQGHG�
UHOHDVH� QDOWUH[RQH� DW� D� GRVH� RI� ����
PJ� DGPLQLVWHUHG� E\� LQWUDPXVFXODU�
LQMHFWLRQ�RQFH�HYHU\���ZHHNV��7KRVH�LQ�
WKH� XVXDO� FDUH� JURXS� UHFHLYHG�
FRXQVHOLQJ� IRFXVHG� RQ� DGYHUVH�
HYHQWV�� WKH� SUHYHQWLRQ�RI� UHODSVH� DQG�
RYHUGRVH� DQG� VXSSRUW� IRU� FRPPXQLW\�
WUHDWPHQW� IURP� WKH� VDPH� WULDO�
SHUVRQQHO�� 6XEMHFWV� ZHUH� IROORZHG�
HYHU\���ZHHNV�IRU����ZHHNV�GXULQJ�WKH�
WUHDWPHQW� SKDVH�� ZLWK� DVVHVVPHQWV�
LQFOXGLQJ� XULQH� WR[LFRORJLF� VFUHHQLQJ�
DQG� VHOI-UHSRUW� RI� RSLRLG�� FRFDLQH��
DOFRKRO�DQG� ,9�GUXJ�XVH��7KH�SULPDU\�
RXWFRPH� ZDV� WKH� WLPH� LQ� ZHHNV� WR�
RSLRLG� UHODSVH� GXULQJ� WKH� ��� ZHHN�
WUHDWPHQW�SKDVH� 
)URP� �� VLWHV�� ���� VXEMHFWV�

XQGHUZHQW�UDQGRPL]DWLRQ�ZLWK�D�PHDQ�
DJH�RI����\HDUV��'XULQJ�WKH�WUHDWPHQW�
SKDVH�� WLPH� WR� UHODSVH� ZDV� ORQJHU� LQ�
WKH�WUHDWPHQW�JURXSV�WKDQ�LQ�WKH�XVXDO�
FDUH� JURXS� ������ ZHHNV� YHUVXV� ��
ZHHNV�� S��������� $OO� UHFRUGHG�
RYHUGRVH� HYHQWV� RFFXUUHG� DPRQJ�
SDUWLFLSDQWV� LQ� WKH� XVXDO� FDUH� JURXS��
6HOI-UHSRUWHG� XVH� RI� FRFDLQH�� DOFRKRO�
DQG� ,9� GUXJ� XVH�� XQVDIH� VH[� DQG� UH-
LQFDUFHUDWLRQ� GLG� QRW� GLIIHU� EHWZHHQ�
WKH���JURXSV� 
&RQFOXVLRQ��7KLV�VWXG\�RI�FULPLQDO�

MXVWLFH�RIIHQGHUV�IRXQG�WKDW� WKH�XVH�RI�
H[WHQGHG� UHOHDVH� QDOWUH[RQH� FRXOG�
UHVXOW� LQ�D�ORZHU�UDWH�RI�RSLRLG�UHODSVH�
WKDQ�RFFXUV�LQ�XVXDO�WUHDWPHQW� 

  
/HH�� -� HW� DO� ([WHQGHG� 5HOHDVH�
1DOWUH[RQH� WR�3UHYHQW�2SLRLG�5HODSVH�
LQ�&ULPLQDO�-XVWLFH�2IIHQGHUV��1� (QJ� -�
0HG� ������ 0DUFK� ���� ������������–
����� 
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,1&,'(1&(�2)�63,1$/�
)5$&785(�,1�$1.</26,1*�

6321'</,7,6 
  
$QN\ORVLQJ� VSRQG\OLWLV� �$6�� LV� D�

VHURQHJDWLYH� VSRQG\ORDUWKURSDWK\� WKDW�
LQFUHDVHV� WKH� ULVN� RI� VSLQDO� IUDFWXUHV�
DQG�VSLQDO�FRUG�LQMXU\��3UHYLRXV�UHSRUWV�
KDYH� VKRZQ� WKDW� WKH� ORZHU� FHUYLFDO�
VSLQH� LV� WKH� PRVW� FRPPRQ� VLWH� IRU�
IUDFWXUHV� DPRQJ� WKRVH� ZLWK� $6�� 7KLV�
VWXG\� ZDV� GHVLJQHG� WR� EHWWHU�
XQGHUVWDQG� WKH� LQFLGHQFH� DQG� W\SH� RI�
VSLQDO�IUDFWXUHV�LQ�WKH�$6�SRSXODWLRQ� 
'DWD� ZHUH� REWDLQHG� IURP� D� QDWLRQDO�

LQSDWLHQW� VDPSOH� RI� SDWLHQWV� ZLWK� $6�
DQG� VSLQDO� IUDFWXUHV� IURP� ����� WR�
������ 7KLV� UHWURVSHFWLYH�� FRKRUW� VWXG\�
FKDUDFWHUL]HG� VSLQDO� IUDFWXUHV� E\�
UHJLRQ�DQG�VSLQDO�FRUG�LQMXU\�EDVHG�RQ�
,&'-�� FRGHV�� 6SLQDO� IUDFWXUHV� ZHUH�
IXUWKHU� FODVVLILHG� E\� WUHDWPHQW� JURXS�
DQG�E\�LQFLGHQFH�RI�DGYHUVH�HYHQWV� 
2I�WKH�����SDWLHQWV�KRVSLWDOL]HG�ZLWK�

D�IUDFWXUH������ZHUH�FHUYLFDO������ZHUH�
WKRUDFLF�� ���� ZHUH� OXPEDU�� ��� ZHUH�
VDFUDO�DQG�����ZHUH�PXOWLSOH�LQ�UHJLRQ��
2I� WKHVH�� ����� GLHG� GXULQJ�
KRVSLWDOL]DWLRQ�� $� VSLQDO� FRUG� LQMXU\�
RFFXUUHG� LQ� ���� RI� WKH� ���� SDWLHQWV��
ZLWK�WZR�WKLUGV�RFFXUULQJ�DV�D�UHVXOW�RI�
FHUYLFDO��DQG�RQH�WKLUG�DV� WKH� UHVXOW�RI�
WKRUDFLF�� IUDFWXUHV�� $PRQJ� WKH� ����
SDWLHQWV� H[SHULHQFLQJ� DGYHUVH� HYHQWV�
GXULQJ� KRVSLWDOL]DWLRQ�� XULQDU\� WUDFW�
LQIHFWLRQ� ZDV� WKH� PRVW� FRPPRQ�� DQG�
LQWXEDWLRQ�WKH�VHFRQG�PRVW�FRPPRQ� 
&RQFOXVLRQ��7KLV�VWXG\�RI�SDWLHQWV�

ZLWK� DQN\ORVLQJ� VSRQG\OLWLV� IRXQG� WKDW�
WKRVH� KRVSLWDOL]HG� ZLWK� D� YHUWHEUDO�
IUDFWXUH� DUH� DW� KLJK� ULVN� IRU� LQSDWLHQW�
FRPSOLFDWLRQV�DQG�PRUWDOLW\� 

  
/XNDVLHZLF]��$���HW�DO���6SLQDO�)UDFWXUH�
LQ�3DWLHQWV�ZLWK�$QN\ORVLQJ�6SRQG\OLWLV��
&RKRUW� 'HILQLWLRQ�� 'LVWULEXWLRQ� RI�
,QMXULHV�� DQG� +RVSLWDO� 2XWFRPHV��
6SLQH�� ������ )HEUXDU\�� ������� ���-
���� 

  
-2,17�,1)/$00$7,21�$1'�3$,1�

6(16,7,=$7,21�,1�
267(2$57+5,7,6 

  
$OWKRXJK� RVWHRDUWKULWLV� �2$�� LV�

WUDGLWLRQDOO\ FRQVLGHUHG D�
V\VWHPDWLFDOO\ QRQLQIODPPDWRU\�
DUWKULWLV�� VWXGLHV� KDYH� GHPRQVWUDWHG�
ORFDO� LQIODPPDWLRQ�� DV� HYLGHQFHG� E\�
FHOOXOLWLV� DQG� HIIXVLRQ�� %RQH� PDUURZ�
OHVLRQV� DUH� WKH� SUHGRPLQDQW� PLFUR-�
WUDXPDWLF� OHVLRQV� UHODWHG� WR� H[FHVVLYH�
PHFKDQLFDO� ORDG�RU�UHPRGHOLQJ�UHODWHG�
WR� WLVVXH� LQMXU\�� 7KLV� VWXG\� H[DPLQHG�
ZKHWKHU� LQIODPPDWLRQ�RU�ERQH�PDUURZ�

OHVLRQV� DUH� DVVRFLDWHG� ZLWK� SDLQ�
VHQVLWL]DWLRQ�LQ�NQHH�2$� 
7KLV� VWXG\�� WKH� PXOWLFHQWHU�

RVWHRDUWKULWLV� VWXG\� �0267��� LV� D�
1DWLRQDO� ,QVWLWXWH� RI� +HDOWK� IXQGHG�
ORQJLWXGLQDO�FRKRUW�RI�ROGHU�DGXOWV�ZLWK�
RU� DW� ULVN� IRU� NQHH� 2$�� $OO� VXEMHFWV�
ZHUH�DVVHVVHG�DW�EDVHOLQH��DQG�DW�����
����DQG����PRQWKV�XVLQJ�05,�LPDJLQJ��
VWDQGDUGL]HG� TXHVWLRQQDLUHV� DQG�
REMHFWLYH� PHDVXUHPHQWV� RI� UHOHYDQFH�
WR� NQHH� 2$�� 'DWD� ZHUH� HYDOXDWHG� IRU�
WKH� UHODWLRQVKLS� EHWZHHQ�05,� ILQGLQJV�
DQG� PHFKDQLFDO� WHPSRUDO� VXPPDWLRQ��
�DQ� DXJPHQWHG� UHVSRQVH� WR� UHSHWLWLYH�
PHFKDQLFDO� VWLPXODWLRQ�� DQG� SUHVVXUH�
SDLQ�WKUHVKROG��337�� 
'DWD�ZHUH�DQDO\]HG� IRU�����SDWLHQWV�

ZLWK� D�PHDQ�DJH� RI� ����� \HDUV� DQG� D�
PHDQ�ERG\�PDVV�LQGH[�RI������NJ�P���
2I� WKHVH�� ����KDG� UDGLRJUDSKLF� NQHH�
2$� DW� EDVHOLQH� DQG� ���� UHSRUWHG�
IUHTXHQW�NQHH�SDLQ�DW�EDVHOLQH��7KRVH�
ZLWK� V\QRYLWLV� DW� EDVHOLQH� KDG�
VLJQLILFDQWO\�ORZHU�337�DW�EDVHOLQH�DQG�
D� VLJQLILFDQW� GHFUHDVH� LQ� 337� DW� WKH�
SDWHOOD����PRQWKV�ODWHU�� LQGLFDWLQJ�WKDW�
WKH\� KDG� EHFRPH� PRUH� VHQVLWL]HG��
%DVHOLQH� HIIXVLRQ� DQG� ERQH� PDUURZ�
OHVLRQV� ZHUH� QRW� DVVRFLDWHG� ZLWK�
EDVHOLQH� 337�� EDVHOLQH� WHPSRUDO�
VXPPDWLRQ� RU� FKDQJH� LQ� 337� DW� WKH�
SDWHOOD�RYHU����PRQWKV� (IIXVLRQ�
ZDV�DOVR�DVVRFLDWHG�ZLWK�D�GHFUHDVH�LQ�
337� DW� WKH� ZULVW� DQG� ZLWK� WKH� ULVN� RI�
LQFLGHQW� WHPSRUDO� VXPPDWLRQ� DW� WKH�
SDWHOOD��%RQH�PDUURZ�OHVLRQV�ZHUH�QRW�
DVVRFLDWHG� ZLWK� VHQVRU\� WHVWLQJ�
PHDVXUHV� 
&RQFOXVLRQ�� 7KLV� VWXG\� IRXQG� WKDW�

05,� ILQGLQJV� RI� V\QRYLWLV� RU� HIIXVLRQ�
DUH� DVVRFLDWHG� ZLWK� SDLQ� VHQVLWL]DWLRQ�
DPRQJ� SDWLHQWV� ZLWK� NQHH� 2$�� ZLWK�
HIIHFWV� QRWHG� GLVWDQW� IURP� WKH� NQHH��
VXJJHVWLQJ�FHQWUDO�VHQVLWL]DWLRQ� 

  
1HRJL�� 7��� HW� DO�� $VVRFLDWLRQ� RI� -RLQW�
,QIODPPDWLRQ�ZLWK�3DLQ�6HQVLWL]DWLRQ�LQ�
.QHH� 2VWHRDUWKULWLV�� $UWKULWLV� 5KHXP��
������0DUFK������������-���� 

  
0(6(1&+<0$/�67(0�&(//6�,1�

)$&(7�-2,176�$1'�
,17(563,1286�/,*$0(176 

  
,Q� GHJHQHUDWLYH� GLVHDVHV� RI� WKH�

VSLQH�� WKH� SRVWHULRU� ORQJLWXGLQDO�
OLJDPHQW� DQG� WKH� OLJDPHQWXP� IODYXP�
OLJDPHQW� DQG� DVVRFLDWHG� MRLQWV� FDQ�
EHFRPH� K\SHUWURSKLHG� DQG� RVVLILHG��
:KLOH� WKH� HWLRORJ\� RI� WKHVH� FRQGLWLRQV�
UHPDLQV ODUJHO\ XQNQRZQ��
PHVHQFK\PDO� VWHP� FHOOV� �06&V�� DUH�
EHOLHYHG�WR�SOD\�DQ�LPSRUWDQW�UROH��7KLV�
VWXG\� ZDV� GHVLJQHG� WR� GHWHFW� WKH�
SUHVHQFH� RI� 06&V� LQ� WKH� IDFHW� MRLQWV�

DQG� LQWHUVSLQRXV� OLJDPHQWV�RI� SDWLHQWV�
ZLWK� GHJHQHUDWLYH� MRLQW� GLVHDVH� RI� WKH�
VSLQH� 
6XEMHFWV� ZHUH� WHQ� SDWLHQWV�

VFKHGXOHG� IRU� SRVWHULRU� OXPEDU�
GHFRPSUHVVLRQ� VXUJHU\�� $W� VXUJHU\��
IDFHW� MRLQWV�DQG� LQWHUVSLQRXV� OLJDPHQWV�
ZHUH� KDUYHVWHG�� ZLWK� PHVHQFK\PDO�
VWHP� FHOOV� H[WUDFWHG� DQG� FHOO� VXUIDFH�
PDUNHUV� DQDO\]HG� XVLQJ� IORZ�
F\WRPHWU\�� 7KH� FHOOV� ZHUH� WKHQ�
DQDO\]HG� LQ� YLWUR� DIWHU� H[SRVXUH� WR�
GLIIHUHQWLDWLQJ� DJHQWV� ZKLOH� LQ� FHOO�
FXOWXUH� 
7KH�VWHP�FHOOV�GHULYHG�IURP�WKH�IDFHW�

MRLQW� DQG� LQWHUVSLQRXV� OLJDPHQWV� ZHUH�
IRXQG�WR�KDYH�D�WUL-OLQHDJH�SRWHQWLDO� WR�
EH� GLIIHUHQWLDWHG� LQWR� RVWHRJHQLF��
DGLSRJHQLF� DQG� FKRQGURJHQLF� FHOOV��
GHSHQGLQJ� XSRQ� WKH� LQGXFWLRQ�
HQYLURQPHQW� WR� ZKLFK� WKH\� ZHUH�
H[SRVHG� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI� WLVVXH�

KDUYHVWHG� IURP� SDWLHQWV� XQGHUJRLQJ�
VSLQH� VXUJHU\� IRU� VSLQDO� VWHQRVLV�
LVRODWHG�VWHP�FHOOV�ZKLFK�VKRZHG�KLJK�
SUROLIHUDWLRQ� UDWHV� ZKLFK� FRXOG�
GLIIHUHQWLDWH� LQWR� RVWHREODVWV��
DGLSRF\WHV�� DQG� FKRQGURF\WHV��
GHSHQGLQJ XSRQ WKH�
PLFURHQYLURQPHQW� 

  
.ULVWMDQVVRQ�� %��� HW� DO�� ,VRODWLRQ� DQG�
&KDUDFWHUL]DWLRQ� RI� +XPDQ�
0HVHQFK\PDO� 6WHP� &HOOV� IURP� )DFHW�
-RLQWV� DQG� ,QWHUVSLQRXV� /LJDPHQWV��
6SLQH��������-DQXDU\���������(�-(�� 

  
  
3$7,(176�:,7+�727$/�.1((�

5(3/$&(0(17 
  
$PRQJ� SDWLHQWV� ZLWK� RVWHRDUWKULWLV�

�2$�� RI� WKH� NQHH�� SDLQ� LV� WKH� PRVW�
FRPPRQ� SUHVHQWLQJ� V\PSWRP�� :KLOH�
WKH�PHFKDQLVP�RI�NQHH�SDLQ�LV�QRW�IXOO\�
XQGHUVWRRG�� VRPH� KDYH� VXJJHVWHG�
GHPRJUDSKLF�� VWUXFWXUDO�� JHQHWLF� DQG�
FHQWUDO� IDFWRUV� DV� FRQWULEXWRUV�� 7KLV�
VWXG\� ZDV� � GHVLJQHG� WR� GHWHUPLQH�
ZKHWKHU� LQGLYLGXDOV� ZLWK� DW� OHDVW� RQH�
SDUHQW� XQGHUJRLQJ� D� WRWDO� NQHH�
UHSODFHPHQW��7.5��IRU�VHYHUH��SULPDU\�
NQHH� RVWHRDUWKULWLV� ZRXOG� KDYH� DQ�
LQFUHDVHG� ULVN� RI� NQHH� SDLQ�� DV�
FRPSDUHG� WR� WKRVH� ZLWK� QR� IDPLO\�
KLVWRU\�RI�NQHH�2$� 
6XEMHFWV�LQFOXGHG�����SDWLHQWV��DJHV�

��� WR����\HDUV� �����RIIVSULQJ�DQG�����
FRQWUROV���$W�WZR�DQG����\HDUV�LQWR�WKH�
VWXG\�� NQHH� SDLQ�ZDV� DVVHVVHG� XVLQJ�
WKH� :HVWHUQ� 2QWDULR� DQG� 0F0DVWHU�
8QLYHUVLW\¶V� RVWHRDUWKULWLV� LQGH[�
�:20$&��� FRPSDULQJ� WKH� RIIVSULQJ� RI�
WKRVH� ZKR� GLG�� ZLWK� WKH� RIIVSULQJ� RI�
WKRVH�ZKR�GLG�QRW�XQGHUJR�D�7.5� 



3DJH�� �����������������0DUFK�������� 9ROXPH����1XPEHU�� 

 

$IWHU� DGMXVWLQJ� IRU� FRQIRXQGHUV�
DQG�VWUXFWXUDO� IDFWRUV�VXFK�DV� NQHH�
FDUWLODJH� GHIHFWV�� ERQH� PDUURZ�
OHVLRQV�� HIIXVLRQV�� PHQLVFDO�
H[WUXVLRQ�DQG� WHDUV�� WKH�RIIVSULQJ�RI�
WKRVH�ZLWK�7.5�ZHUH�IRXQG�WR�EH�DW�
DQ� LQFUHDVHG�ULVN�RI�ZRUVHQLQJ� WRWDO�
NQHH� SDLQ� �RGGV� UDWLR� ������� DQG� DW�
LQFUHDVHG�ULVN�IRU�WKH�SDLQ�DFFRUGLQJ�
WR� HDFK� VXEVFDOH� RI� WKH� :20$&�
H[FHSW� IRU� NQHH� SDLQ� RQ� D� IODW�
VXUIDFH� DQG� VWDQGLQJ� �DOO�
FRPSDULVRQV� S������� DV� FRPSDUHG�
WR� WKH� RIIVSULQJ� RI� WKRVH� ZLWKRXW�
7.5� 
&RQFOXVLRQ�� 7KLV� VWXG\� IRXQG�

WKDW� RIIVSULQJ� RI� SHRSOH� ZLWK� D�
KLVWRU\�RI�WRWDO�NQHH�UHSODFHPHQW�DUH�
DW� DQ� LQFUHDVHG� ULVN� RI� ZRUVHQLQJ�
NQHH� SDLQ� RYHU� HLJKW� \HDUV��
VXJJHVWLQJ� D� JHQHWLF� HWLRORJ\��
LQGHSHQGHQW�RI�VWUXFWXUDO�IDFWRUV� 

  
3DQ�� )��� HW� DO�� 7KH� 2IIVSULQJ� RI�
3HRSOH� ZLWK� D� 7RWDO� .QHH�
5HSODFHPHQW� IRU� 6HYHUH� 3ULPDU\�
.QHH� 2VWHRDUWKULWLV� +DYH� D� +LJKHU�
5LVN� RI�:RUVHQLQJ� .QHH� 3DLQ� RYHU�
(LJKW�<HDUV��$QQ�5KHXP�'LV��������
)HEUXDU\�����������-���� 

  
287&20(6�$)7(5�&+23$57�

$0387$7,21 
  
7KH� &KRSDUW� DPSXWDWLRQ� LV� RIWHQ�

UHTXLUHG� LQ� GLDEHWLF� SDWLHQWV� ZLWK�
WLVVXH�GHVWUXFWLRQ�LQ�WKH�PLGIRRW�GXH�
WR� JDQJUHQH� RU� LQIHFWLRQ��:KLOH� WKLV�
SURFHGXUH� LV� FRQVLGHUHG� WR� EH� DQ�
H[WUHPH�OLPE�VDOYDJH�WHFKQLTXH��WKH�
RXWFRPH�RI�WKHVH�SDWLHQWV�LV�QRW�ZHOO�
XQGHUVWRRG��7KLV�VWXG\�UHYLHZHG�WKH�
RXWFRPHV�RI����SDWLHQWV�XQGHUJRLQJ�
&KRSDUW�DPSXWDWLRQ� 
6XEMHFWV� ZHUH� D� FRQVHFXWLYH�

VHULHV� RI� GLDEHWLF� SDWLHQWV�
XQGHUJRLQJ� &KRSDUW� DPSXWDWLRQ�
IURP������WR�������ZLWK�������ZLWK�
JDQJUHQH�� ������ZLWK� DEVFHVV� DQG�
������ ZLWK� RVWHRP\HOLWLV�� 8UJHQW�
VXUJHU\�ZDV�SHUIRUPHG�IRU�������RI�
WKH� SDWLHQWV�� 7KH� SULPDU\� RXWFRPH�
PHDVXUH� ZDV� OLPE� VDOYDJH� DIWHU�
DPSXWDWLRQ�� $OO� VXEMHFWV� ZHUH�
IROORZHG� ZHHNO\� XQWLO� WKH� XOFHU� KDG�
KHDOHG�� DQG� PRQWKO\� WKHUHDIWHU� LQ�
WKH� DEVHQFH� RI� UHFXUUHQFH�� 7KH�
DYHUDJH� IROORZ-XS� SHULRG� ZDV� ����
\HDUV� 
2I� WKH� ��� SDWLHQWV�� ��� KDG� EHHQ�

UHIHUUHG�DIWHU� IDLOXUH�RI�D�PLQRU� IRRW�
DPSXWDWLRQ�� ZLWK� ��� XQGHUJRLQJ�
HPHUJHQF\� VXUJHU\�� $W� IROORZ-XS��
������KHDOHG�FRPSOHWHO\�DW�D�PHDQ�
LQWHUYDO� RI� ������ GD\V�� ��� SDWLHQWV�
GLHG� ZLWKRXW� KDYLQJ� REWDLQHG� D�

FRPSOHWH� FXUH� DQG� ������
XQGHUZHQW� PDMRU� DPSXWDWLRQ� DW� D�
PHDQ�RI����GD\V��ZLWK�DQ� LQFLGHQFH�
UDWH�RI��������7KH�PHDQ�LQWHUYDO� WR�
XOFHU� UHFXUUHQFH� LQ� ��� RI� WKH�
SDWLHQWV� ZDV� ����� GD\V�� 2I� WKH� ���
SDWLHQWV�� ��� GLHG�� ZLWK� D� UDWH� RI�
������ DQG� DQ� LQFLGHQFH� UDWH� RI�
������SHU�\HDU� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI� ���

FRQVHFXWLYH� SDWLHQWV� XQGHUJRLQJ�
&KRSDUW�DPSXWDWLRQ�IRXQG�WKDW�����
KHDOHG�DW�DQ�DYHUDJH�RI�������GD\V��
ZLWK�PDMRU�DPSXWDWLRQ�QHFHVVDU\�DW�
DQ� DQQXDO� LQFLGHQFH� RI� ������� DQG�
DQQXDO�LQFLGHQFH�RI�GHDWK�RI������� 

  
)DJOLD�� (��� HW� DO�� 2XWFRPHV� RI�
&KRSDUW� $PSXWDWLRQ� LQ� D� 7HUWLDU\�
5HIHUUDO� 'LDEHWLF� )RRW� &OLQLF�� 'DWD�
IURP� D� &RQVHFXWLYH� � � � � � � � 6HULHV��������
RI� � ��� +RVSLWDOL]HG� 3DWLHQWV�� � � -��
)RRW� $QNOH� 6XUJ�� ������ 0DUFK-
$SULO������������-���� 

  
35(',&7,1*�$1./(�635$,1�,1�

$0(5,&$1�)227%$//�3/$<(56 
  
/DWHUDO� DQNOH� VSUDLQV� �/$6V�� DUH�

WKH� PRVW� FRPPRQ� DFXWH� DQG�
UHFXUUHQW� LQMXULHV� DPRQJ� DWKOHWHV��
UHSUHVHQWLQJ�����RI�DOO�KLJK�VFKRRO�
DWKOHWLF� LQMXULHV�� 7KLV� VWXG\�
DVVHVVHG� ZKHWKHU� FOLQLFDO� WHVWV��
IRFXVLQJ� RQ� SRWHQWLDOO\� PRGLILDEOH�
IDFWRUV�PLJKW�EH�XVHIXO�IRU�SUHGLFWLQJ�
/$6� 
7KLV� SURVSHFWLYH� FRKRUW� VWXG\�

LQYHVWLJDWHG� ���� $PHULFDQ� IRRWEDOO�
SOD\HUV�� LQFOXGLQJ� ���� KLJK� VFKRRO�
DQG� ���� 1&$$� 'LYLVLRQ� ,� DWKOHWHV��
)RU� DOO� SDUWLFLSDQWV�� ERG\� PDVV�
LQGH[� �%0,�� ZDV� UHFRUGHG�� ZLWK�
SUHVHDVRQ� WHVWLQJ� ZLWK� WKH� 6WDU�
([FXUVLRQ� %DODQFH� 7HVW� DQG� D�
PRGLILHG� IXQFWLRQDO� PRYHPHQW�
VFUHHQ� FRPSOHWHG� E\� D� FHUWLILHG�
DWKOHWLF� WUDLQHU�� 7KH� SOD\HUV� ZHUH�
IROORZHG� WKURXJK� WKH� IROORZLQJ�
VHDVRQ� WR� LGHQWLI\� WKRVH�
H[SHULHQFLQJ�DQ�/$6� 
$� VLJQLILFDQW� DVVRFLDWLRQ� ZDV�

IRXQG�EHWZHHQ�%0,�DQG�WKH�ULVN�RI�D�
/$6� �S��������� ZLWK� DQ� RGGV� UDWLR�
RI�����IRU�WKRVH�ZLWK�D�%0,�RI�JUHDWHU�
WKDQ�������NJ�Pð��2I�WKH�VXEVHWV�RI 
WKH� 6WDU� ([FXUVLRQ� %DODQFH� 7HVW��

RQO\� SHUIRUPDQFH� RQ� WKH� DQWHULRU�
VXEVHJPHQW� ZDV� VLJQLILFDQWO\�
DVVRFLDWHG� ZLWK� WKH� ULVN� IRU� /$6�
�S �������� ZLWK� VFRUHV� RI� OHVV� WKDQ�
���� GHPRQVWUDWLQJ� D� ����� RGGV�
UDWLR� IRU�/$6�DV�FRPSDUHG� WR� WKRVH�
ZLWK�VFRUHV�RI�JUHDWHU�WKDQ����� 
&RQFOXVLRQ�� 7KLV� SURVSHFWLYH�

VWXG\� RI� KLJK� VFKRRO� DQG� FROOHJH�

IRRWEDOO� SOD\HUV� IRXQG� WKDW� ERG\�
PDVV� LQGH[� DQG� WKH�6WDU�([FXUVLRQ�
%DODQFH� 7HVW-$QWHULRU� 3HUIRUPDQFH�
6XEVFDOH� ZHUH� VLJQLILFDQWO\�
DVVRFLDWHG� ZLWK� WKH� ULVN� RI� ODWHUDO�
DQNOH�VSUDLQ� 

  
*ULEEOH�� 3��� HW� DO�� 3UHGLFWLRQ� RI�
/DWHUDO� $QNOH� 6SUDLQV� LQ� )RRWEDOO�
3OD\HUV�%DVHG�RQ�&OLQLFDO�7HVWV�DQG�
%RG\�0DVV�,QGH[��$P�-�6SRUWV�0HG��
������)HEUXDU\������������-���� 

  

7(67267(521(�75($70(17�
,1�2/'(5�0(1 

  
,Q� ������ WKH� ,QVWLWXWH� RI� 0HGLFLQH�

FRQFOXGHG�WKDW�WKHUH�ZDV�LQVXIILFLHQW�
HYLGHQFH� WKDW� WHVWRVWHURQH�
WUHDWPHQW�LV�EHQHILFLDO� LQ�ROGHU�PHQ��
7KLV� VWXG\� IXUWKHU� LQYHVWLJDWHG�
ZKHWKHU� WHVWRVWHURQH� EHQHILWV� ROGHU�
PHQ� ZLWK� DJH-UHODWHG� ORZ�
WHVWRVWHURQH� 
(OLJLEOH�VXEMHFWV�ZHUH����\HDUV�RU�

ROGHU� ZLWK� WHVWRVWHURQH� OHYHOV�
DYHUDJLQJ� OHVV� WKDQ� ���� QJ�G/��
(DFK� LQGLYLGXDO� SDUWLFLSDWHG� LQ� RQH�
RI� WKUHH� WULDOV�� LQFOXGLQJ� D� VH[XDO�
IXQFWLRQ�WULDO��D�SK\VLFDO�IXQFWLRQ�WULDO�
DQG�D�YLWDOLW\�WULDO��7KH�VXEMHFWV�ZHUH�
UDQGRPO\� VLJQHG� WR� UHFHLYH�
$QGUR*HO��ZLWK�WKH�GRVH�DGMXVWHG�WR�
NHHS� WKH� FRQFHQWUDWLRQ� ZLWKLQ� WKH�
QRUPDO�UDQJH�IRU�\RXQJ�PHQ��6HUXP�
WHVWRVWHURQH� ZDV� PHDVXUHG� DW�
PRQWKV� RQH�� WZR�� WKUHH�� VL[� DQG�
QLQH� 
(IILFDF\�RXWFRPHV�ZHUH�DVVHVVHG�

DW�EDVHOLQH�DQG�DIWHU�WKUHH��VL[��QLQH�
DQG� ��� PRQWKV� RI� WUHDWPHQW�� 7KH�
SULPDU\� RXWFRPH� RI� WKH� VH[XDO�
IXQFWLRQ� WULDO� ZDV� WKH� FKDQJH� LQ�
VH[XDO�DFWLYLW\�RQ� WKH�3V\FKRVH[XDO�
'DO\� 4XHVWLRQQDLUH�� 7KH� SULPDU\�
RXWFRPH�RI�WKH�SK\VLFDO�IXQFWLRQ�WULDO�
ZDV� WKH� SHUFHQW� RI� PHQ� ZKR�
LQFUHDVHG�WKH�GLVWDQFH�ZDONHG�LQ�WKH�
VL[-PLQXWH� ZDON� WHVW� E\� DW� OHDVW� ���
P�� 7KH� SULPDU\� RXWFRPH� RI� WKH�
YLWDOLW\�WULDO�ZDV�D�SHUFHQWDJH�RI�PHQ�
ZKRVH� VFRUHV� LQFUHDVHG� RQ� WKH�
)$&,7-� )DWLJXH� 6FDOH� E\� DW� OHDVW�
IRXU�SRLQWV� 
2I� WKH� ���� PHQ� ZKR� FRPSOHWHG�

WKH�VWXG\��VHUXP�WHVWRVWHURQH� OHYHOV�
ZHUH� UDLVHG� LQ� WKH� WUHDWPHQW� JURXS�
WR�WKH�PLG-QRUPDO�UDQJH LQ� �����
7HVWRVWHURQH� WUHDWPHQW� ZDV�
DVVRFLDWHG� ZLWK� LQFUHDVHG� VH[XDO�
DFWLYLW\��LQFUHDVHG�VH[XDO�GHVLUH� DQG�
LQFUHDVHG� HUHFWLOH� IXQFWLRQ��$PRQJ�
DOO WHVWRVWHURQH� WULDOV��
WUHDWPHQW�LPSURYHG�WKH VL[-
PLQXWH� ZDON� GLVWDQFH� DQG� SK\VLFDO�

 



 

3DJH�� �����������������0DUFK�������� 9ROXPH����1XPEHU�� 

 

 

IXQFWLRQ��$PRQJ�WKRVH�LQ�WKH� 9LWDOLW\�
WULDO�� WKHUH� ZDV� QR� VLJQLILFDQW�
GLIIHUHQFH� EHWZHHQ� JURXSV� LQ� WKH�
SULPDU\�RXWFRPH�PHDVXUH��DOWKRXJK�
VLJQLILFDQW� GLIIHUHQFHV� ZHUH� VHHQ�
EHWZHHQ� JURXSV� LQ� YLWDOLW\�� DIIHFW�
DQG� GHSUHVVLRQ� VFRUHV�� $GYHUVH�
HYHQWV�ZHUH�HTXLYDOHQW�EHWZHHQ�WKH�
SODFHER�DQG�WUHDWPHQW�JURXSV� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

HOGHUO\� PHQ� ZLWK� ORZ� WHVWRVWHURQH�
OHYHOV� IRXQG� WKDW� VXSSOHPHQWDWLRQ�
FRXOG� LPSURYH� VH[XDO� IXQFWLRQ� DQG�
SHUIRUPDQFH� LQ�VL[-PLQXWH�ZDON� WHVW�
GLVWDQFHV� DQG� LPSURYH� DIIHFW� DQG�
YLWDOLW\�� EXW� GLG� QRW� VXEVWDQWLDOO\�
GHFUHDVH�IDWLJXH� 

  
6Q\GHU�� 3��� DW� DO�� (IIHFWV� RI�
7HVWRVWHURQH� 7UHDWPHQW� LQ� 2OGHU�
0HQ��1�(QJ� -�0HG��������)HEUXDU\�
���������������-���� 

  

3+$50$&27+(5$3,(6�)25�
)5$&785(�35(9(17,21�$)7(5�

*/8&2&257,&2,'�86( 

  
2UDO�JOXFRFRUWLFRLGV�DUH�FUXFLDO�IRU�

WKH� PDQDJHPHQW� RI� FKURQLF�
LQIODPPDWRU\� DQG� DXWRLPPXQH�
GLVHDVHV�� +RZHYHU�� WKH� XVH� RI� RUDO�
JOXFRFRUWLFRLGV� LV� D� FRPPRQ� FDXVH�
RI�LDWURJHQLF�RVWHRSRURWLF��IUDFWXUHV��
7KLV� VWXG\�DVVHVVHG� WKH�HIILFDF\�RI�
GLIIHUHQW� LQWHUYHQWLRQV� IRU� WKH�
SUHYHQWLRQ� RI� RVWHRSRURVLV� DPRQJ�
JOXFRFRUWLFRLG�XVHUV� 
'DWD� ZHUH� UHYLHZHG� IURP�

SXEOLVKHG� GDWD� WKURXJK� 0DUFK� RI�
������ (OLJLEOH� VWXGLHV�ZHUH� GRXEOH-�
EOLQGHG�� UDQGRPL]HG�� FRQWUROOHG�
WULDOV� LQFOXGLQJ� SDWLHQWV� ZLWK�
FRQWLQXRXV� RUDO� JOXFRFRUWLFRLG� XVH�
GXULQJ� WKH� VWXG\� WLPHIUDPH�� ZLWK� D�
IROORZ-XS�RI�DW�OHDVW�VL[�PRQWKV� 
7KH� VWXGLHV� VHOHFWHG� IRU� DQDO\VLV�

LQFOXGHG� D� WRWDO� RI� ������ SDWLHQWV�
ZLWK� ��� DJHQWV� H[DPLQHG�� LQFOXGLQJ�
SODFHER�� FDOFLXP�� FDOFLXP� SOXV�
YLWDPLQ� '�� DOHQGURQDWH�� HWLGURQDWH��
LEDQGURQDWH�� ULVHGURQDWH��]ROHGURQLF�
DFLG�� FDOFLWRQLQ�� UDOR[LIHQH��
GHQRVXPDE�� DQG� WHULSDUDWLGH�� 7KH�
PHDQ� JOXFRFRUWLFRLG� GRVH� UDQJHG�
IURP� ILYH� WR� ���PJ� SHU� GD\�� ZLWK� D�
GXUDWLRQ� UDQJLQJ� IURP� VL[� WR� ����
PRQWKV� 
7KRVH� WUHDWHG� ZLWK� HWLGURQDWH��

ULVHGURQDWH� DQG� WHULSDUDWLGH� KDG�
UHGXFHG� YHUWHEUDO� IUDFWXUHV��
DOWKRXJK� QR� VWXGLHV� ZHUH� IRXQG� WR�
KDYH� VLJQLILFDQW� HIIHFWV� IRU� WKH�
WUHDWPHQW�RI�QRQ-YHUWHEUDO�IUDFWXUHV��
7HULSDUDWLGH�ZDV�UDQNHG�DV�WKH�EHVW�

IRU� SUHYHQWLQJ� YHUWHEUDO� DQG�
QRQYHUWHEUDO�IUDFWXUHV� 

&RQFOXVLRQ�� 7KLV� PHWD-DQDO\VLV�
RI� VWXGLHV� UHYLHZLQJ� WKH� HIILFDF\� RI�
SKDUPDFRWKHUDSLHV� IRU� SUHYHQWLQJ�
IUDFWXUHV�DPRQJ� JOXFRFRUWLFRVWHURLG�
HIIHFWLYH� LQ� SUHYHQWLQJ� RVWHRSRURWLF�
IUDFWXUHV� 

  
$PLFKH�� 0��� HW� DO�� (IILFDF\� RI�
2VWHRSRURVLV�3KDUPDFRWKHUDSLHV� LQ�
3UHYHQWLQJ� )UDFWXUH� DPRQJ� 2UDO�
*OXFRFRUWLFRLG� 8VHUV�� $� 1HWZRUN�
0HWD-$QDO\VLV�� 2VWHRSRURVLV�
,QWHUQ�'2,� ��������V�����-���-�
����-� 

  
35(&87�.,1(6,2/2*<�7$3(�

)25�68%$&520,$/�
,03,1*(0(17 

  
6XEDFURPLDO� LPSLQJHPHQW� LV�

DPRQJ� WKH� PRVW� IUHTXHQWO\�
GLDJQRVHG� VKRXOGHU� GLVRUGHUV� LQ�
DGXOWV�� ZLWK� LWV� OLIHWLPH� SUHYDOHQFH�
HVWLPDWHG� WR� EH� DV� KLJK� DV� �����
:KLOH� WKH� LQLWLDO� PDQDJHPHQW� LV�
PRVW� RIWHQ� ZLWK� SK\VLFDO�H[HUFLVH�
WKHUDS\�� VRPH� VWXGLHV� KDYH�
VXJJHVWHG� WKDW� NLQHVLRORJ\� WDSH�
PD\� EH� HIIHFWLYH�� 7KLV� SURVSHFWLYH�
VWXG\�H[DPLQHG�WKH�HIIHFWLYHQHVV�RI�
SUHFXW� NLQHVLRORJ\� WDSH� DV�
FRPSDUHG� ZLWK� WKDW� RI� QRQVWHURLGDO�
DQWL-LQIODPPDWRU\�GUXJV�IRU�UHGXFLQJ�
VKRXOGHU� SDLQ� DPRQJ� SDWLHQWV� ZLWK�
VXEDFURPLDO�LPSLQJHPHQW� 
7KLV� SURVSHFWLYH�� SDUDOOHO� JURXS��

UDQGRPL]HG��FRQWUROOHG�WULDO�LQFOXGHG�
SDWLHQWV�ZLWK�D�SULPDU\�FRPSODLQW�RI�
VKRXOGHU� SDLQ�� IXUWKHU� GLDJQRVHG�
ZLWK� VXEDFURPLDO� LPSLQJHPHQW�
V\QGURPH�� 7KH� VXEMHFWV� ZHUH�
UDQGRPL]HG� WR� UHFHLYH� SUHFXW�
NLQHVLRORJ\� WDSH� DQG� H[HUFLVH� �.���
1DSURV\Q� ���� PJ� WZLFH� GDLO\� DQG�
H[HUFLVH� �1��� RU� H[HUFLVH� DORQH�(��
IRU�D� WRWDO�RI� IRXU�VHVVLRQV�RYHU� WZR�
ZHHNV�� 7KH� SULPDU\� RXWFRPH�
PHDVXUH� ZDV� WKH� QXPHULF� SDLQ�
UDWLQJ�VFDOH��1356���ZLWK�VHFRQGDU\�
PHDVXUHV� LQFOXGLQJ� WKH� 6LPSOH�
6KRXOGHU� 7HVW� �667�� DQG� WKH�
&RQVWDQW�6FRUH� 
2I� WKH� ���� LQGLYLGXDOV� ZKR�

FRPSOHWHG� WKH� VWXG\�� DOO� WKUHH�
JURXSV�KDG�D�VLJQLILFDQW�GHFUHDVH�LQ�
SDLQ� E\� DOO� PHDVXUHV�� %HWZHHQ�
JURXS� GLIIHUHQFHV� RQ� DOO� RXWFRPH�
PHDVXUHV� ZHUH� QRW� VWDWLVWLFDOO\�
VLJQLILFDQW�RU�FOLQLFDOO\�PHDQLQJIXO� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

SDWLHQWV ZLWK VXEDFURPLDO�
LPSLQJHPHQW� ZKR� XQGHUZHQW�
H[HUFLVH� WKHUDS\� IRXQG� QR� FOLQLFDOO\�
PHDQLQJIXO� GLIIHUHQFH� LQ� RXWFRPHV�

EHWZHHQ� SDWLHQWV� ZKR� UHFHLYHG�
DGGLWLRQDO� WUHDWPHQW� ZLWK� 1DSURV\Q�
RU�SUHFXW�NLQHVLRROJ\�WDSH� 

  
'HYHUHDX[�� 0��� HW� DO�� 6KRUW-7HUP�
(IIHFWLYHQHVV� RI� 3UHFXW� .LQHVLRORJ\�
7DSH�9HUVXV�DQ�16$,'�DV�$GMXYDQW�
7UHDWPHQW� WR� ([HUFLVH� IRU�
6XEDFURPLDO� ,PSLQJHPHQW�� $�
5DQGRPL]HG��&RQWUROOHG�7ULDO��&OLQ� -�
6SRUWV�0HG��������-DQXDU\�������� 
��-��� 

  
35(6($621�+,3�675(1*7+�

$662&,$7('�:,7+�$17(5,25�
&58&,$7(�/,*$0(17�,1-85,(6 
  
7KH� DQWHULRU� FUXFLDWH� OLJDPHQW�

�$&/�� LV� PRVW� FRPPRQO\� UXSWXUHG�
NQHH� OLJDPHQW� LQ� FRPSHWLWLYH�
DWKOHWLFV��ZLWK�����RI� WKHVH� LQMXULHV�
GHHPHG� QRQFRQWDFW� LQ� QDWXUH�� 7KLV�
VWXG\� DVVHVVHG� ZKHWKHU� LVRPHWULF�
KLS� VWUHQJWK� LV� DVVRFLDWHG� ZLWK�
QRQFRQWDFW�$&/�LQMXULHV� 
6XEMHFWV� ZHUH� ���� DWKOHWHV�

HQUROOHG� LQ� D� SURVSHFWLYH� FDVH�
FRQWURO� VWXG\�� 3UHVHDVRQ� KLS�
VWUHQJWK� ZDV� DVVHVVHG� ELODWHUDOO\�
ZLWK� D� KDQG-KHOG� G\QDPRPHWHU��
PHDVXULQJ� KLS� DEGXFWRUV� DQG�
H[WHUQDO� URWDWRUV�� $OO� DWKOHWHV� ZHUH�
IROORZHG� IRU�$&/� LQMXULHV�GXULQJ� WKH�
VHDVRQ�� ZKLFK� ZHUH� IXUWKHU�
FODVVLILHG�DV�FRQWDFW�RU�QRQFRQWDFW� 
$PRQJ� WKH� DWKOHWHV�� ���

QRQFRQWDFW� $&/� LQMXULHV� ZHUH�
LGHQWLILHG� GXULQJ� WKH� IROORZLQJ�
VHDVRQ�� %DVHOLQH� KLS� H[WHUQDO�
URWDWLRQ� DQG� KLS� DEGXFWLRQ� VWUHQJWK�
ZHUH�DVVRFLDWHG�ZLWK� LQFUHDVHG�ULVN�
RI� QRQFRQWDFW� $&/� LQMXU\� �S ������
IRU� ERWK� FRPSDULVRQV��� 6WUHQJWK�
FXWRIIV� IRU� KLJK� ULVN� ZHUH�
GHWHUPLQHG��)RU�KLS�H[WHUQDO� URWDWRU�
VWUHQJWK��D�FXWRII�RI 
������� RI� ERG\� ZHLJKW�

FRUUHVSRQGHG�ZLWK�D�����VHQVLWLYLW\�
DQG�D� ����VSHFLILFLW\�� DV�ZHOO� DV� D�
SRVLWLYH�OLNHOLKRRG�UDWLR�RI������DQG�D�
QHJDWLYH� OLNHOLKRRG� UDWLR� ������ IRU�
LQMXU\�� �)RU�KLS�DEGXFWRU�VWUHQJWK��D�
FOLQLFDO� FXWRII� RI� ������� RI� ERG\�
ZHLJKW� FRUUHVSRQGHG� ZLWK� D�
VHQVLWLYLW\� RI� ���� DQG� D� VSHFLILFLW\�
RI� ����� ZLWK� D� SRVLWLYH� � OLNHOLKRRG�
UDWLR� RI� � ���� DQG� � D� QHJDWLYH�
OLNHOLKRRG�UDWLR�RI������IRU�LQMXU\� 
&RQFOXVLRQ�� 7KLV� SURVSHFWLYH�

VWXG\� IRXQG� WKDW� ERWK� KLS� H[WHUQDO�
URWDWLRQ� VWUHQJWK� DQG� KLS� DEGXFWLRQ�
VWUHQJWK� WHVWV� �PHDVXUHG�
SUHVHDVRQ�� GLVWLQJXLVKHG� EHWZHHQ�
DWKOHWHV�ZKR�ODWHU�VXVWDLQHG�DQ�$&/�
LQMXU\� 
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.KD\DPEDVKL�� .��� HW� DO��+LS�0XVFOH�
6WUHQJWK� 3UHGLFWV� 1RQFRQWDFW�
$QWHULRU�&UXFLDWH�/LJDPHQW� ,QMXU\� LQ�
0DOH� DQG� )HPDOH� $WKOHWHV�� $�
3URVSHFWLYH� 6WXG\�� $P� -� 6SRUWV�
0HG�� ������ )HEUXDU\�� ������� ���-
���� 

  
 
35(9$/(1&(�2)�632576-

5(/$7('�63,1$/�&25'�,1-85< 
  
6SLQDO� FRUG� LQMXU\� �6&,�� PRVW�

FRPPRQO\� RFFXUV� DV� D� UHVXOW� RI�
PRWRU� YHKLFOH� DFFLGHQWV� DQG� IDOOV��
7KHVH� LQMXULHV� FDQ� DOVR� RFFXU� DV� D�
UHVXOW�RI�SDUWLFLSDWLRQ� LQ�VSRUWV��7KLV�
V\VWHPDWLF� UHYLHZ� RI� WKH� OLWHUDWXUH�
ZDV� FRPSOHWHG� WR� GHWHUPLQH� WKH�
SURSRUWLRQ� RI� 6&,V� UHVXOWLQJ� IURP�
VSRUWV�� DQG� WR� FRPSDUH� VSRUWV-
UHODWHG� 6&,V� DFURVV� FRXQWULHV� DQG�
VSRUWV� 
$�OLWHUDWXUH�VHDUFK�ZDV�FRPSOHWHG�

IRU�DUWLFOHV�EHWZHHQ������DQG������
FRQFHUQLQJ� VSRUWV-UHODWHG� 6&,��
6WXGLHV�ZHUH� LQFOXGHG� WKDW� UHSRUWHG�
RQ� WKH� SURSRUWLRQ� RI� VSRUWV-UHODWHG�
6&,� UHODWLYH� WR� DOO� FDXVH� WUDXPDWLF�
6&,� DQG� WKH� SURSRUWLRQ� RI� 6&,� IRU�
VSHFLILF� VSRUWV� UHODWLYH� WR� DOO� VSRUW-�
UHODWHG�6&,� 
2I� WKH� ������ DUWLFOHV� LQLWLDOO\�

LGHQWLILHG�� ��� SDSHUV� ZHUH� FKRVHQ�
IRU� LQFOXVLRQ�� )URP� WKHVH�� LW� ZDV�
GHWHUPLQHG� WKDW� WKH� VL[� FRXQWULHV�
ZLWK� WKH� KLJKHVW� SURSRUWLRQ� RI� 6&,V�
FDXVHG� E\� VSRUW� ZHUH� 5XVVLD�� ZLWK�
������ IROORZHG� E\� )LML� ������� 1HZ�
=HDODQG����������,FHODQG����������������
)UDQFH� �������� DQG� &DQDGD�
��������� �7KH�VL[�FRXQWULHV�ZLWK� WKH�
ORZHVW�SURSRUWLRQ�RI�6&,V�FDXVHG�E\�
VSRUW� ZHUH� 7XUNH\� ������ -RUGDQ�
�������� 1HSDO� � � ������ � � 0DOD\VLD���
������ &KLQD� �������� DQG� 1LJHULD�
�������� 7KH� VSRUWV� ZKLFK� FDXVHG�
WKH� JUHDWHVW� QXPEHU� RI� 6&,V�
ZRUOGZLGH� ZHUH� GLYLQJ�� UXJE\��
KRUVHEDFN�ULGLQJ�DQG�VNLLQJ� 
&RQFOXVLRQ�� 7KLV� VWXG\� IRXQG�

WKDW� WKH� LQGLYLGXDO� VSRUWV� ZLWK� WKH�
KLJKHVW� ULVN� IRU� VSLQDO� FRUG� LQMXU\�
ZHUH� GLYLQJ�� VNLLQJ�� UXJE\� DQG�
KRUVHEDFN� ULGLQJ�� ,Q� 5XVVLD�� ������
RI� � VSLQDO� FRUG� LQMXULHV� ZHUH� VSRUW-
UHODWHG�� ZKLOH� LQ� 1LJHULD�� RQO\� �����
RI� VXFK� LQMXULHV� ZHUH� UHODWHG� WR�
VSRUW� 

  
&KDQ�� &��� HW� DO�� (SLGHPLRORJ\� RI�
6SRUW-5HODWHG� 6SLQDO� &RUG� ,QMXULHV��
$�6\VWHPDWLF�5HYLHZ��-� 6SLQDO� &RUG�
0HG�� ���������������������������
������� 

  

 

75($70(17�)25�2/(&5$121�
%856,7,6 

  
2OHFUDQRQ EXUVLWLV LV�

FKDUDFWHUL]HG� E\� IOXLG� DFFXPXODWLRQ�
LQ� WKH� EXUVD�� RFFXUULQJ� ZLWK� DQG�
ZLWKRXW� LQIODPPDWLRQ�� 7UHDWPHQW�
RSWLRQV� IRU� QRQVHSWLF� ROHFUDQRQ�
EXUVLWLV� LQFOXGH� FRPSUHVVLRQ�
EDQGDJLQJ� ZLWK� QRQVWHURLGDO� DQWL-
LQIODPPDWRU\� GUXJV�� DVSLUDWLRQ� ZLWK�
RU� ZLWKRXW� VWHURLG� LQMHFWLRQV� RU�
VXUJLFDO� PDQDJHPHQW�� 7KLV� VWXG\�
ZDV�GHVLJQHG� WR�GHWHUPLQH�ZKHWKHU�
FRPSUHVVLRQ� EDQGDJLQJ� ZLWK�
QRQVWHURLGDO� DQWL-LQIODPPDWRU\�
GUXJV�� DVSLUDWLRQ� RU� DVSLUDWLRQ� ZLWK�
VWHURLG�LQMHFWLRQ�LV�PRVW�HIIHFWLYH�IRU�
WKH�WUHDWPHQW�RI�WKLV�GLVRUGHU� 
7KLV�SURVSHFWLYH�VWXG\�LQFOXGHG 
���SDWLHQWV�� UDQGRPL]HG� WR�RQH�RI�

WKUHH� WUHDWPHQW� JURXSV��
FRPSUHVVLRQ� EDQGDJLQJ� ZLWK�
QRQVWHURLGDO� DQWL-� LQIODPPDWRU\�
GUXJV� �&��� DVSLUDWLRQ� �$�� RU�
DVSLUDWLRQ� ZLWK� VWHURLG� LQMHFWLRQ� �6���
7KH� PHDQ� V\PSWRP� GXUDWLRQ� ZDV�
IRXU�ZHHNV�SULRU�WR�LQWHUYHQWLRQ��DQG�
WKH� PHDQ� IROORZ-XS� ZDV� ��� ZHHNV���
7KRVH� LQ� WKH�16$,'�JURXS�UHFHLYHG�
DFHFORIHQDF������PJ�WZLFH�SHU�GD\��
ZKLOH� WKRVH� LQ� WKH� LQMHFWLRQ� JURXS�
UHFHLYHG� RQH�P/� RI� ��� PJ� SHU� P/�
WULDPFLQRORQH����DFHWRQLGH�  
7KH� SDUWLFLSDQWV� ZHUH� IROORZHG�

ZHHNO\�IRU�IRXU�ZHHNV��*URXS�6�KDG�
WKH� HDUOLHVW� UHVROXWLRQ� ����� ZHHNV��
ZKHQ� FRPSDUHG� ZLWK� *URXS� $� �����
ZHHNV�� DQG� *URXS� &� ����� ZHHNV�����
S�  � ������� +RZHYHU�� QR� VLJQLILFDQW�
GLIIHUHQFHV� ZHUH� QRWHG� EHWZHHQ�
JURXSV�DW�IRXU�ZHHNV��S ���������1R�
FRPSOLFDWLRQV� RI� WUHDWPHQW� ZHUH�
QRWHG�IRU�DQ\�RI�WKH�JURXSV� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

SDWLHQWV� ZLWK� QRQVHSWLF� ROHFUDQRQ�
EXUVLWLV� IRXQG� WKDW� V\PSWRP�
UHVROXWLRQ� RFFXUUHG� PRVW� UDSLGO\� LQ�
WKH� JURXS� WUHDWHG� ZLWK� DVSLUDWLRQ�
DQG� VWHURLG� LQMHFWLRQ�� WKRXJK� QR�
VLJQLILFDQW� GLIIHUHQFH� LQ� RXWFRPHV�
ZDV� QRWHG� EHWZHHQ� JURXSV� DW� IRXU�
ZHHN�IROORZ-�XS� 

  
.LP�� -��� HW� DO�� $� 5DQGRPL]HG� 7ULDO�
DPRQJ &RPSUHVVLRQ 3OXV�
1RQVWHURLGDO  $QWL-
,QIODPPDWRU\�'UXJV��$VSLUDWLRQ��DQG�
$VSLUDWLRQ� ZLWK� 6WHURLG� ,QMHFWLRQ� IRU�
1RQVHSWLF� 2OHFUDQRQ� %XUVLWLV�� &OLQ�
2UWKR� 5HO� 5HV�� ������0DUFK�����
��������-���� 

  
 
 

75($70(17�2)�3$,1)8/�
',$%(7,&�1(8523$7+< 

  
2I�WKH����PLOOLRQ� LQGLYLGXDOV�LQ� WKH�

8QLWHG�6WDWHV�ZLWK�GLDEHWHV�PHOOLWXV��
DSSUR[LPDWHO\�KDOI�VXIIHU�ZLWK�SDLQIXO�
GLDEHWLF� QHXURSDWK\� �3'1���
6\PSWRPDWLF� 3'1� LV� W\SLFDOO\�
WUHDWHG� ZLWK� PHGLFDWLRQV� LQFOXGLQJ�
GHVLSUDPLQH� �'(6��� SUHJDEDOLQ�
�35(��� GXOR[HWLQH� �'8/�� RU�
JDEDSHQWLQ� �*$%$��� *XLGHOLQHV�
GLIIHU� FRQFHUQLQJ� ZKLFK� VKRXOG� EH�
WKH� ILUVW� OLQH� WKHUDS\�� 7KLV� VWXG\�
UHYLHZHG� WKH�HIILFDF\�DQG� ORQJ-WHUP�
FRVW-� HIIHFWLYHQHVV� RI� VWDUWLQJ�
SDWLHQWV� IRU� WUHDWPHQW� RI� 3'1� ZLWK�
RQH�RI�WKHVH�PHGLFDWLRQV� 
$� KHDOWK� VWDWH� WUDQVLWLRQ� PRGHO�

ZDV�GHYHORSHG�WR�FRPSDUH�WKH�FRVW�
HIIHFWLYHQHVV�RI�EHJLQQLQJ�WUHDWPHQW�
IRU� 3'1� ZLWK� 35(�� '8/�� *$%$� RU�
'(6�� 0LFURVLPXODWLRQ� ZDV� XVHG� WR�
HVWLPDWH� RXWFRPHV�� 0RGHO�
RXWFRPHV� ZHUH� TXDOLW\-DGMXVWHG� OLIH�
\HDUV� �4$/<V�� DQG� GLUHFW� PHGLFDO�
FRVWV�� 0RGHO� LQSXWV� IRU� FOLQLFDO�
HIIHFWLYHQHVV�� DGKHUHQFH� DQG�
XWLOLWLHV�ZHUH�GHULYHG�IURP�HVWLPDWHV�
LQ�WKH�SXEOLVKHG�OLWHUDWXUH� 
7KH� PRGHO� ZKHUHLQ� WKH� WUHDWPHQW�

ZDV�VWDUWHG�ZLWK�'(6�UHVXOWHG�LQ�WKH�
ORZHVW� DYHUDJH� FRVW� SHU� SDWLHQW��
IROORZHG�E\�WUHDWPHQW�EHJLQQLQJ�ZLWK�
*$%$��'8/� DQG� 35(�� 7KH� KLJKHVW�
DYHUDJH� TXDOLW\� RI� OLIH� JDLQHG� SHU�
SDWLHQW�ZDV� IRXQG� LQ� WKH� JURXS� WKDW�
EHJDQ�WUHDWPHQW�ZLWK�'8/�� IROORZHG�
E\�35(��*$%$�DQG�'(6� 
&RQFOXVLRQ�� 7KLV� VWXG\�

HYDOXDWHG� WKH� FRVW� HIIHFWLYHQHVV� RI�
LQLWLDWLQJ� GLIIHUHQW� PHGLFDWLRQV� IRU�
SDLQIXO� GLDEHWLF� QHXURSDWK\�� ILQGLQJ�
WKDW� WKH� PRVW� FRVW� HIIHFWLYH� LQLWLDO�
PHGLFDWLRQ�ZDV�'(6��DQG� WKH�PRVW�
HIIHFWLYH� WUHDWPHQW� PHGLFDWLRQ� ZDV�
'8/� 

  
%HOORZV�� %��� HW� DO�� /RQJ-7HUP� &RVW�
(IIHFWLYHQHVV�RI� ,QLWLDWLQJ�7UHDWPHQW�
IRU�3DLQIXO�'LDEHWLF�1HXURSDWK\�ZLWK�
3UHJDEDOLQ�� 'XOR[HWLQH�� *DEDSHQWLQ�
RU� 'HVLSUDPLQH�� 3DLQ�� � ������
-DQXDU\�������������-���� 
  
8/75$6281'�*8,'$1&(�)25�
68%$&520,$/�,1-(&7,216 

  
6XEDFURPLDO� LPSLQJHPHQW� LV� RQH�

RI� WKH� PRVW� FRPPRQ� FDXVHV� RI��
VKRXOGHU� SDLQ� LQ� DGXOWV�� ZLWK�
FRUWLFRVWHURLG� LQMHFWLRQV� RQH� RI� WKH�
PRVW� FRPPRQ� PDQDJHPHQW� WRROV�
IRU� WKLV� FRQGLWLRQ�� 8OWUDVRXQG� �86��
JXLGDQFH� KDV� EHHQ� UHFRPPHQGHG�
IRU� WKHVH� LQMHFWLRQV� GXH� WR� WKH�
LQFUHDVHG� DFFXUDF\� SURYLGHG� E\� LWV�



 

3DJH�� �����������������0DUFK�������� ��������������9ROXPH����1XPEHU�� 

 

 

XVH�� 7KLV� VWXG\� FRPSDUHG� WKH�
FOLQLFDO� HIIHFWLYHQHVV� RI� 86-JXLGHG�
VXEDFURPLDO� LQMHFWLRQV� ZLWK� WKDW� RI�
EOLQG�VXEDFURPLDO�LQMHFWLRQV� 
7KLV� SURVSHFWLYH�� GRXEOH-EOLQG��

UDQGRPL]HG��FRQWUROOHG�WULDO�LQFOXGHG 
��� SDWLHQWV� ZLWK� D� GLDJQRVLV� RI�

VXEDFURPLDO� LPSLQJHPHQW� ZLWK� ���
VKRXOGHUV� XQGHUJRLQJ� 86-JXLGHG�
LQMHFWLRQV� DQG� ��� UHFHLYLQJ� D�
ODQGPDUN� JXLGHG� LQMHFWLRQ��
([DPLQHUV� KHOG� EOLQG� WR� JURXS�
DVVLJQPHQW� SHUIRUPHG� FOLQLFDO�
HYDOXDWLRQV� EHIRUH� DQG� DIWHU� WKH�
SURFHGXUHV� 
%RWK� JURXSV� UHDOL]HG� VLJQLILFDQW�

LPSURYHPHQW� DW� ZHHN� VL[� LQ� YLVXDO�
DQDORJ� VFDOH� VFRUHV� IRU� SDLQ� ZLWK�
RYHUKHDG�DFWLYLWLHV��GHFUHDVLQJ� IURP�
���WR���� LQ� WKH�86�JURXS��S���������
DQG� IURP� ��� WR� ��� LQ� WKH� ODQGPDUN�
JXLGHG� JURXS� �S��������� $PHULFDQ�
6KRXOGHU� DQG� (OERZ� 6XUJHRQV�
�$6(6��VFRUHV�LPSURYHG�IURP����WR 
��� DW� ZHHN� VL[� LQ� WKH� 86� JURXS�

�S������� DQG� IURP� ��� WR� ��� LQ� WKH�
ODQGPDUN�JXLGHG�JURXS��S��������1R�
VLJQLILFDQW� GLIIHUHQFH� ZDV� VHHQ�
EHWZHHQ� JURXSV� LQ� HLWKHU�
PHDVXUHPHQW� 
&RQFOXVLRQ�� 7KLV� VWXG\� IRXQG�

QR� VLJQLILFDQW� GLIIHUHQFH� LQ� FOLQLFDO�
RXWFRPHV� IRU� XOWUDVRXQG� JXLGHG�
YHUVXV�ODQGPDUN�JXLGHG�VXEDFURPLDO�
LQMHFWLRQV� IRU� WKH� WUHDWPHQW� RI�
VXEDFURPLDO� LPSLQJHPHQW�
V\QGURPH� 

  
&ROH�� %��� HW� DO�� 8OWUDVRXQG-*XLGHG�
YHUVXV %OLQG 6XEDFURPLDO�
&RUWLFRVWHURLG� ,QMHFWLRQV� IRU�
6XEDFURPLDO� ,PSLQJHPHQW�
6\QGURPH�� 5DQGRPL]HG�� 'RXEOH-
%OLQG�� &OLQLFDO� 7ULDO�� $P� -� 6SRUWV�
0HG��������0DUFK������������-���� 

  

,62/$7('�6<1'520( 
  
3UHYLRXV VWXGLHV� KDYH�

GHPRQVWUDWHG� WKDW� OHYHOV� RI� ��-�
K\GUR[\YLWDPLQ� '� DUH� DVVRFLDWHG�
ZLWK� LQIODPPDWRU\� DFWLYLW\� DPRQJ�
SDWLHQWV�ZLWK�PXOWLSOH�VFOHURVLV��06���
$V� WKH� ORVV� RI� JUD\� PDWWHU� YROXPH�
SUHGLFWV� ORQJ-WHUP� GLVDELOLW\� DPRQJ�
SDWLHQWV� ZLWK� 06�� WKLV� VWXG\� ZDV�
GHVLJQHG� WR� GHWHUPLQH� DQ\�
DVVRFLDWLRQ� EHWZHHQ� ��–
K\GUR[\YLWDPLQ� '� OHYHOV� DPRQJ�
SDWLHQWV� ZLWK� FOLQLFDOO\� LVRODWHG�
V\QGURPH� �&,6�� DQG� LPDJLQJ�
PHDVXUHV�RI�QHXURGHJHQHUDWLRQ� 
'DWD�ZHUH� REWDLQHG� IURP� VXEMHFWV�

LQ� WKH� 67$\&,6� WULDO�� D� UDQGRPL]HG�
VWXG\�RI�DWRUYDVWDWLQ� LQ�SDWLHQWV�ZLWK�
UHFHQW� &,6�� XVHG� WR� DVVHVV� WKH�

DVVRFLDWLRQ� RI� ��-K\GUR[\YLWDPLQ� '�
OHYHOV� ZLWK� LPDJLQJ� PHDVXUHV�
WKRXJKW� WR� UHIOHFW�
QHXURGHJHQHUDWLRQ�� $OO� VXEMHFWV�
ZHUH� HYDOXDWHG� FOLQLFDOO\� DQG� E\�
EUDLQ�05,�DW�EDVHOLQH�DQG�DW�PRQWKV�
WKUHH��VL[��QLQH��DQG�����7KH�SULPDU\�
HQGSRLQW�ZDV� WKH�GHYHORSPHQW�RI�DW�
OHDVW� RQH� 06� UHODSVH� RU� DW� OHDVW�
WKUHH� QHZ� 7�� OHVLRQV� RQ� EUDLQ� 05,�
DW� PRQWK� ���� 7KH� GDWD� ZHUH�
UHYLHZHG� IRU� WKH� UHODWLRQVKLS�
EHWZHHQ���-K\GUR[\�YLWDPLQ�'�OHYHOV�
DQG� FOLQLFDO� DQG� 05,� PHDVXUHV� RI�
LQIODPPDWRU\�DFWLYLW\� 
2I� WKH����SDWLHQWV� LQFOXGHG� LQ� WKLV�

VWXG\�� ���� PHW� WKH� FRPSRVLWH�
LQIODPPDWRU\� HQGSRLQW�� ZKLOH� ����
KDG� D� VHFRQG� DWWDFN� GXULQJ� WKH�
IROORZ-XS� SHULRG�� � (YHU\� ��� QPRO�O�
KLJKHU� ��-K\GUR[\YLWDPLQ� '� OHYHO�
ZDV�DVVRFLDWHG�ZLWK�D�����P/�KLJKHU�
JUD\� PDWWHU� YROXPH� �S �������� $��
WUHQG� ZDV� QRWHG� IRU� DQ� LQYHUVH�
DVVRFLDWLRQ� EHWZHHQ� YLWDPLQ� '�
OHYHOV�DQG�WKH�FRPSRVLWH�HQGSRLQW�RI�
DW� OHDVW� WKUHH� QHZ� EUDLQ� 7�� OHVLRQV�
RU�DW�OHDVW�RQH�UHODSVH�ZLWKLQ�WKH�ILUVW�
���PRQWKV� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

SDWLHQWV� ZLWK� HDUO\� &,6� IRXQG� WKDW�
LQFUHDVHG� OHYHOV� RI� ��-
K\GUR[\YLWDPLQ� '� DUH� DVVRFLDWHG�
ZLWK�SUHVHUYHG�JUD\�PDWWHU�YROXPH� 

  
0RZU\�� (��� HW� DO�� 9LWDPLQ� '� LQ�
&OLQLFDOO\� ,VRODWHG� 6\QGURPH��
(YLGHQFH IRU 3RVVLEOH�
1HXURSURWHFWLRQ��(XUR� -� RI� 1HXURO��
������)HE������������-���� 

  
/(92'23$–&$5%,'23$��
,17(67,1$/�*(/�)25�����

$'9$1&('�3$5.,1621¶6�
',6($6( 

  
$PRQJ� SDWLHQWV� ZLWK� 3DUNLQVRQ¶V�

GLVHDVH� �3'��� ORQJ-WHUP�� RUDO�
OHYRGRSD�WKHUDS\�LV�RIWHQ�DVVRFLDWHG�
ZLWK� PRWRU� IOXFWXDWLRQV�� UHVXOWLQJ�
IURP� DOWHUDWLRQV� LQ� WKH� SODVPD�
FRQFHQWUDWLRQ� RI� OHYDGRSD�� � 7R�
RYHUFRPH�WKHVH�IOXFWXDWLRQV��YDULRXV�
WKHUDSHXWLF� PRGDOLWLHV� KDYH� EHHQ�
GHYHORSHG�� :LWK� WKH� H[FHSWLRQ� RI�
GHHS� EUDLQ� VWLPXODWLRQ�� WKHVH�
WKHUDSLHV�KDYH�IDLOHG�WR�GHPRQVWUDWH�
VLJQLILFDQW� ORQJ-WHUP� VDIHW\� DQG�
HIILFDF\�SURILOHV�DPRQJ�SDWLHQWV�ZLWK�
DGYDQFHG� 3'�� 7KLV� 0LGGOH� (DVWHUQ�
VWXG\� DVVHVVHG� WKH� HIIHFW� RI�
OHYRGRSD-FDUELGRSD� LQWHVWLQDO� JHO�
�/&,*�� PRQRWKHUDS\� RQ� SDWLHQWV�
ZLWK�3'� 
6XEMHFWV� ZHUH� ��� WR� ��� \HDUV� RI�

DJH�� SUHVHQWLQJ� ZLWK� DGYDQFHG� 3'�
ZLWK� PRWRU� IOXFWXDWLRQV� DQG� QRQ-

PRWRU� V\PSWRPV�� $OO� SDWLHQWV� ZHUH�
KRVSLWDOL]HG� DQG� XQGHUZHQW� D�
QDVRGXRGHQDO� WXEH� LQVHUWLRQ� � ZLWK�
OHYRGRSD–FDUELGRSD� LQWHVWLQDO� JHO�
LQIXVLRQV�� 7KHVH� LQIXVLRQV� ZHUH�
GLYLGHG� LQWR� D� PRUQLQJ� EROXV� DQG� D��
FRQWLQXRXV� � KRXUO\� � GRVH�� � ZLWK��
WKHVH� EDVHG� � � � � RQ� � � � � WKH����
HTXLYDOHQW� � � � RUDO� PHGLFDWLRQV�
SUHYLRXVO\� XVHG�� � 7KH� RQ-WLPH�� RII-
WLPH� � DQG� /&,*� GRVHV� ZHUH�
UHFRUGHG����������2XWFRPH����PHDVXUHV�
LQFOXGHG� � � � � WKH� � � � � XQLILHG� � � 3'����
VFDOH�83'56� � � ,,,��� � QRQ-PRWRU��
V\PSWRPV� VFDOH� �1066�� DQG� 3'�
TXHVWLRQQDLUH–�� �3'4-���� 'XULQJ���
IROORZ-XS�� � � WKH� PHDQ� � RII-� WLPH���
83'56-,,,�� � 1066� DQG� 3'4-��
VFRUH LPSURYHPHQWV ZHUH�
VLJQLILFDQWO\� � � � EHWWHU� � � � DIWHU� � � WKH���
JHO�LQIXVLRQ�WKHUDS\�WKDQ�EHIRUH� 
&RQFOXVLRQ�� � � � � 7KLV� � � � � VWXG\�����

RI VKRXOG� RQO\� FODLP� FUHGLW�
FRPPHQVXUDWH� SDWLHQWV� ZLWK� 3'�
IRXQG� WKDW� OHYRGRSD-� FDUELGRSD�����
LQWHVWLQDO� � � JHO� � � � LQIXVLRQ� LPSURYH��
WLPH-RII�� � UHGXFH� � OHYRGRSD–LQGXFHG����
G\VNLQHVLD� � � � DQG� � � � LPSURYH�
QRQPRWRU� � � V\PSWRPV� � � DQG�TXDOLW\��
RI� OLIH�����DPRQJ�����SDWLHQWV�����ZKR�����
DUH� LQDGHTXDWHO\� UHVSRQGLQJ� WR�
WUDGLWLRQDO�RUDO�WKHUDS\� 

  
%RKOHJD������6�������HW���DO�����/HYRGRSD�
&DUELGRSD� � � � ,QWHVWLQDO� � � *HO���
,QIXVLRQ� 7KHUDS\� � � LQ� � � $GYDQFHG���
3DUNLQVRQ¶V� 'LVHDVH�� � � � 6LQJOH�����
0LGGOH����(DVWHUQ 
&HQWHU��([SHULHQFH������(XUR� �1HXURO��
������ 'HFHPEHU� ��� ����-���� ���-
���� 

  

&(17(56�)25�',6($6(�
&21752/�23,2,'�*8,'(/,1(6 
  
2SLRLG� SUHVFULSWLRQ� SHU� FDSLWD� LQ�

WKH� 8QLWHG� 6WDWHV� LQFUHDVHG� �����
IURP������ WR�������7KH�&HQWHUV� IRU�
'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ�
�&'&��� QRWLQJ� SRWHQWLDO� SUREOHPV�
ZLWK� RSLRLG� SUHVFULSWLRQV�� PHW� WR�
FUHDWH� JXLGHOLQHV� IRU� SULPDU\� FDUH�
SURYLGHUV� 
7KH� SURFHVV� RI� FUHDWLQJ� WKH�

JXLGHOLQHV� LQYROYHG� XVLQJ� WKH�
*UDGLQJ� RI� 5HFRPPHQGDWLRQV�
$VVHVVPHQW�� 'HYHORSPHQW� DQG�
(YDOXDWLRQ� �*5$'(�� IUDPHZRUN��
ZLWK� D� V\VWHPDWLF� UHYLHZ� RI� WKH�
VFLHQWLILF� HYLGHQFH�� 7KH� IRFXV� RI�
WKHVH� JXLGHOLQHV� ZDV� IRU� SULPDU\�
FDUH� SK\VLFLDQV� WUHDWLQJ� DGXOW�
SDWLHQWV�ZLWK�SDLQ� ODVWLQJ�PRUH� WKDQ�
WKUHH� PRQWKV� LQ� RXWSDWLHQW� VHWWLQJV��
7KH� OLWHUDWXUH� ZDV� UHYLHZHG� IRU�
RSLRLG�HIILFDF\�DQG� ULVN�� IROORZHG�E\�



 

 

0XVFXORVNHOHWDO� LQ� 5HYLHZ�
�0,5�� LV� SURGXFHG� E\� SK\VLFLDQV�
VSHFLDOL]LQJ� LQ� PXVFXORVNHOHWDO�
DQG� QHXURORJLFDO�PHGLFLQH�� ZLWK�
WKH� FRRSHUDWLRQ� DQG� DVVLVWDQFH�
RI� (PRU\� 8QLYHUVLW\� 6FKRRO� RI�
0HGLFLQH�� � 6XPPDULHV�
DSSHDULQJ�LQ�WKLV�SXEOLFDWLRQ�DUH�
LQWHQGHG� DV� DQ� DLG� LQ� UHYLHZLQJ�
WKH� OLWHUDWXUH� UHOHYDQW� WR� WKH�
SUDFWLFH� RI� FOLQLFDO�
PXVFXORVNHOHWDO� PHGLFLQH�� � 7KH�
VXPPDULHV� DSSHDULQJ� LQ� WKLV�
SXEOLFDWLRQ� DUH� LQWHQGHG� DV� DQ�
DLG� LQ� UHYLHZLQJ� WKH�EURDG�EDVH�
RI� OLWHUDWXUH� UHOHYDQW� WR� WKLV�
ILHOG�� � 7KHVH� VXPPDULHV� DUH� QRW�
LQWHQGHG�IRU�XVH�DV�WKH�VROH�EDVLV�
IRU� FOLQLFDO� WUHDWPHQW�� RU� DV� D�
VXEVWLWXWH� IRU� WKH�UHDGLQJ�RI� WKH�
RULJLQDO�UHVHDUFK��� 
0,5�LV�DIILOLDWHG�ZLWK�WKH�:RUOG�

+HDOWK� 2UJDQL]DWLRQ� DQG�
PXOWLSOH� QDWLRQDO� PHGLFDO�
VRFLHWLHV�ZRUOGZLGH� 
3ULYDWH� VXEVFULSWLRQV� DUH�

DYDLODEOH� E\� HPDLO� DW�
UHKDELQUHYLHZ#DRO�FRP� RU� E\�
ID[�RU�SKRQH�DW����������-������ 

 

��086&8/26.(/(7$/� 
,1�5(9,(: 

�� 
 

3URGXFHG�E\�WKH�'HSDUWPHQW�RI� 
5HKDELOLWDWLRQ�0HGLFLQH��(PRU\�
8QLYHUVLW\�6FKRRO�RI�0HGLFLQH 
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3URGXFHG�E\�WKH�'HSDUWPHQW�RI� 
5HKDELOLWDWLRQ�0HGLFLQH��(PRU\�
8QLYHUVLW\�6FKRRO�RI�0HGLFLQH 

([SDQGLQJ� WKH �IURQW LHU �RI �PHGLFLQH � LQ �UHVHDUFK� � WHDFKLQJ� �DQG�SDWLHQW�FDUH  

D� VROLFLWDWLRQ� RI� H[SHUW� RSLQLRQ��
VWDNHKROGHUV�� WKH� SXEOLF�� SHHU�
UHYLHZHUV��DQG�D�IHGHUDOO\�FKDUWHUHG�
DGYLVRU\�FRPPLWWHH� 
7ZHOYH� UHFRPPHQGDWLRQV� ZHUH�

PDGH�� 6XPPDUL]HG�� WKHVH� LQFOXGH�
FRQVLGHULQJ� RSLRLG� WKHUDS\� RQO\� LI�
H[SHFWHG� EHQHILWV� IRU� SDLQ� DQG�
IXQFWLRQ� RXWZHLJKHG� WKH� ULVNV�� ZLWK�
RSLRLG� WKHUDS\� FRQWLQXHG� RQO\� LI�
WKHUH� LV� FOLQLFDOO\� PHDQLQJIXO�
LPSURYHPHQW� LQ� SDLQ� DQG� IXQFWLRQ��
7KHVH� VKRXOG� EH� FRPELQHG� ZLWK�
QRQSKDUPDFRORJLF� DQG� QRQ-RSLRLG�
WKHUDS\��7UHDWPHQW�JRDOV�VKRXOG�EH�
HVWDEOLVKHG� LQLWLDOO\�� ZLWK� ULVNV�
GLVFXVVHG�� :KHQ� LQLWLDWLQJ��
LPPHGLDWH� UHOHDVH� VKRXOG� EH�
SUHVFULEHG� DW� WKH� ORZHVW� HIIHFWLYH�
GRVH�� FDUHIXOO\� UHDVVHVVLQJ� DW� ���
PRUSKLQH� PLOOLJUDP� HTXLYDOHQWV�
�00(���DQG�VKRXOG�EH�DYRLGHG�DW����
00(�RU�KLJKHU� 
)RU�DFXWH�SDLQ�� WKUHH�GD\V�RU� OHVV�

RI� RSLRLG� WKHUDS\� VKRXOG� EH�
VXIILFLHQW�� +DUPV� DQG� EHQHILWV�
VKRXOG� EH� HYDOXDWHG� RQH� WR� IRXU�
ZHHNV� DIWHU� VWDUWLQJ� RSLRLGV� IRU�
FKURQLF� SDLQ�� %HIRUH� VWDUWLQJ�� DQG�
SHULRGLFDOO\� GXULQJ� RSLRLG� WKHUDS\��
WKH� ULVNV� VKRXOG� EH� HYDOXDWHG� DQG�
SODQV� WR�PHGLDWH� WKHVH� ULVNV�VKRXOG�

EH� PDGH�� LQFOXGLQJ� RIIHULQJ��
QDOR[RQH�� &OLQLFLDQV� VKRXOG� UHYLHZ�
WKH� SDWLHQW¶V� KLVWRU\� RI� FRQWUROOHG�
VXEVWDQFH� SUHVFULSWLRQV� XVLQJ� VWDWH�
SUHVFULSWLRQ� GUXJ� PRQLWRULQJ�
SURJUDPV� �3'03��� 8ULQH� GUXJ�
WHVWLQJ�EHIRUH� DQG�DW� OHDVW� DQQXDOO\�
VKRXOG�EH�XVHG�WR�DVVHVV�WKH�XVH�RI�
SUHVFULEHG� DQG� RWKHU� PHGLFDWLRQV��
&RPELQLQJ� RSLRLGV� DQG�
EHQ]RGLD]HSLQHV� FRQFXUUHQWO\�
VKRXOG�EH�DYRLGHG��&OLQLFLDQV�VKRXOG�
RIIHU� RU� DUUDQJH� HYLGHQFH-EDVHG�
WUHDWPHQW� IRU� SDWLHQWV� ZLWK� RSLRLG�
GLVRUGHUV� 
&RQFOXVLRQ�� 7KLV� JXLGHOLQH��

SXEOLVKHG� E\� WKH� &HQWHUV� IRU�
'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ�
SURYLGHV� VXFFLQFW� UHFRPPHQGDWLRQV�
IRU� SULPDU\� FDUH� SK\VLFLDQV� ZKR�
ZLVK�WR�SUHVFULEH�RSLRLG�PHGLFDWLRQV�
IRU�QRQFDQFHU�SDLQ� 

  
'RZHOO� '�� +DHJHULFK� 70�� &KRX� 5��
&'&� *XLGHOLQH� IRU� 3UHVFULELQJ�
2SLRLGV� IRU� &KURQLF� 3DLQ�—� 8QLWHG�
6WDWHV��������00:5� 5HFRPP�5HS�
��������1R��55-����–���� 

  
  
 


