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+HDG� WUDXPD� LV� RQH� RI� WKH� PDMRU�

FDXVHV� RI� ROIDFWRU\� G\VIXQFWLRQ��
3UHYLRXV� UHSRUWV� KDYH�GHPRQVWUDWHG�
WKDW� WKH� UDWH� RI� UHFRYHU\� IURP�
ROIDFWRU\� G\VIXQFWLRQ� DIWHU� KHDG�
WUDXPD� LV� RQO\� ��-����� $V� SULRU�
VWXGLHV� KDYH� VXJJHVWHG� WKDW�
ROIDFWRU\� G\VIXQFWLRQ� PLJKW� EH�
DPHQDEOH� WR� WUHDWPHQW� ZLWK� DQWL-
LQIODPPDWRU\� PHGLFDWLRQV�� WKLV�
DQLPDO� VWXG\� H[SORUHG� WKH�
LPSRUWDQFH� RI� WKH� WLPLQJ� RI� VXFK� DQ�
LQWHUYHQWLRQ� 
8VLQJ� DGXOW� PLFH�� D� VXUJLFDO�

WUDQVHFWLRQ� RI� WKH� ROIDFWRU\� QHUYH�
ZDV� SHUIRUPHG�� )RU� EHKDYLRUDO� DQG�
HOHFWURSK\VLRORJLFDO� VWXGLHV�� WKH�
WUDQVHFWLRQ� ZDV� SHUIRUPHG�
ELODWHUDOO\�� DQG� IRU� KLVWRORJLF� VWXGLHV�
RQO\� WKH� OHIW� QHUYH� ZDV� WUDQVHFWHG��
OHDYLQJ� WKH� ULJKW� IRU� DQ� LQWHUQDO�
FRQWURO�� 'H[DPHWKDVRQH� VRGLXP�
SKRVSKDWH� ZDV� DGPLQLVWHUHG� DV� DQ�
DQWL-� LQIODPPDWRU\� GUXJ� IRU� ILYH�
FRQVHFXWLYH� GD\V�� VWDUWLQJ� DW� GD\V�
VHYHQ�� ���� ��� DQG� ��� DIWHU� WKH�
VXUJHU\��)RU�FRQWURO�DQLPDOV��RQO\�WKH�
YHKLFOH� ZDV� LQMHFWHG�� $IWHU� VXUJHU\��
WKH� DQLPDOV� ZHUH� DVVHVVHG� IRU�
ROIDFWRU\� IXQFWLRQ�� 2Q� GD\V� ILYH�
WKURXJK� ��� DIWHU� WKH� VWHURLG�
WUHDWPHQW�� WKH� ROIDFWRU\� EXOEV� ZHUH�
UHPRYHG�IRU�KLVWRORJLFDO�DVVHVVPHQW� 
7KH�KLVWRORJLF�VWXGLHV�UHYHDOHG 
WKDW� WKH� ROIDFWRU\� QHUYHV�

GHJHQHUDWHG� XQWLO� GD\� ���� ZLWK�
HYLGHQFH� RI� UHJHQHUDWLRQ� DW� GD\� ����
'XULQJ� ROIDFWRU\� WHVWLQJ�� DPRQJ� WKH�
DQLPDOV� LQ� WKH� HDUO\� �VHYHQ-GD\��
LQWHUYDO� VHULHV�� ���� RI� WKH� VWHURLG�
JURXS� DFKLHYHG� ����� VXFFHVV� RQ�
WKH�ROIDFWRU\� IXQFWLRQ�WHVW��FRPSDUHG�
WR� RQO\� ���� RI� WKH� FRQWURO� PLFH��
$PRQJ� WKH� ���� ��� DQG� ��-GD\�
LQWHUYDO� VHULHV�� WKH� OHYHO� RI� QHUYH�
UHFRYHU\� LQ� WKH� VWHURLG� WUHDWHG�
DQLPDOV� GLG� QRW� GLIIHU� VLJQLILFDQWO\�
IURP�WKDW�RI�WKH�FRQWUROV� 

&RQFOXVLRQ�� 7KLV� DQLPDO� VWXG\�
GHPRQVWUDWHG� WKDW� DQWL-LQIODPPDWRU\�
WUHDWPHQW�ZDV�HIIHFWLYH�LQ�SUHVHUYLQJ�

ROIDFWRU\� IXQFWLRQ� DIWHU� D� VXUJLFDO�
OHVLRQ�� EXW� RQO\� ZKHQ� VWDUWHG� ZLWKLQ�
VHYHQ�GD\V� 
 
.RED\DVKL��0���HW�DO��$�7LPH�/LPLW�IRU�
,QLWLDWLQJ� $QWL-,QIODPPDWRU\�
7UHDWPHQW� IRU� ,PSURYHG� 2OIDFWRU\�
)XQFWLRQ� DIWHU� +HDG� ,QMXU\�� -�
1HXURWUDXPD�� ������ )HEUXDU\� ����
�����������-���� 

  

&$))(,1(�$1'�086&/(� 
72548(�&203/(;,7< 

  
1HXURPXVFXODU� IDWLJXH� GXULQJ�

H[HUFLVH� GHFUHDVHV� PXVFOH� WRUTXH�
RXWSXW�� D�PHDVXUH�RI� WKH�FRPSOH[LW\�
RI� PXVFXORVNHOHWDO� SK\VLRORJ\�� 7KLV�
VWXG\� HYDOXDWHG� WKH� HIIHFW� RI� SUH-�
H[HUFLVH� FDIIHLQH� LQJHVWLRQ� RQ� WKH�
UDWH� RI� GHFUHDVH� LQ� WRUTXH� GXULQJ�
LVRPHWULF� NQHH� H[WHQVLRQ�� DQG�
H[SORUHG� WKH� FRQWULEXWLRQV� RI�
SHULSKHUDOO\� DQG� FHQWUDOO\� UHODWHG�
PHFKDQLVPV� 
7KLV� UDQGRPL]HG�� GRXEOH-EOLQG��

FRQWUROOHG� VWXG\� LQYROYHG� ��� KHDOWK\�
SDUWLFLSDQWV� ZKR� ZHUH� DVNHG� WR�
SHUIRUP� UHSHDWHG� LVRPHWULF� NQHH�
H[WHQVLRQV� ZLWK� PD[LPXP� YROXQWDU\�
FRQWUDFWLRQ� �09&�� XQWLO� WDVN� IDLOXUH��
)DLOXUH�ZDV�GHILQHG�DV�D�UHGXFWLRQ�WR�
���� RI� WKH� EDVHOLQH� 09&�� 7RUTXH�
DQG� (0*� RXWSXW� GXULQJ� FRQWUDFWLRQ�
ZHUH� PHDVXUHG� FRQWLQXRXVO\��
EHJLQQLQJ�EHIRUH�DQG�FRQWLQXLQJ�XQWLO�
RQH� KRXU� DIWHU� FDIIHLQH� RU� SODFHER�
LQJHVWLRQ�� &RPSOH[LW\� DQG� IUDFWDO�
VFDOLQJ� RI� WRUTXH� ZHUH� TXDQWLILHG�
XVLQJ� DSSUR[LPDWH� HQWURS\� �$S(Q��
DQG� WKH� GHWUHQGHG� IOXFWXDWLRQ�
DQDO\VLV� �')$�� Į� VFDOLQJ� H[SRQHQW��
*OREDO�� FHQWUDO�� DQG� SHULSKHUDO�
IDWLJXH� ZHUH� TXDQWLILHG� XVLQJ� 09&V�
ZLWK� ZHUH� TXDQWLILHG� XVLQJ� 09&V�
ZLWK�IHPRUDO�QHUYH�VWLPXODWLRQ� 
&DIIHLQH� LQJHVWLRQ� LQFUHDVHG� WKH�

WLPH� WR� WDVN� IDLOXUH� �HQGXUDQFH�� E\�
���� �S �������� %RWK� FRQGLWLRQV�
UHVXOWHG� LQ� VLJQLILFDQW� UHGXFWLRQV� LQ�
SRWHQWLDWHG� GRXEOHW� WRUTXH� �S��
�������� LQGLFDWLQJ� WKH� SUHVHQFH� RI�
SHULSKHUDO� IDWLJXH�� 9ROXQWDU\�
DFWLYDWLRQ� VLJQLILFDQWO\� GHFOLQHG� LQ�

ERWK� FRQGLWLRQV� LQGLFDWLQJ� WKH�
SUHVHQFH� RI� FHQWUDO� IDWLJXH�� $W� WKH�
WLPH� SRLQW� LQ� WKH� FDIIHLQH� FRQGLWLRQ�
HTXLYDOHQW� WR� WDVN� IDLOXUH� LQ� WKH�
SODFHER� FRQGLWLRQ� �LVRWLPH��� 09&�
WRUTXH�ZDV�VLJQLILFDQWO\�KLJKHU�LQ�WKH�
FDIIHLQH� JURXS�� LQGLFDWLQJ� WKDW�
VXEMHFWV� VWLOO� KDG� D� VLJQLILFDQW�
UHVHUYH� RI� PD[LPDO� WRUTXH��
)XUWKHUPRUH�� WKH�UDWH�RI�GHFUHDVH� LQ�
09&� WRUTXH� ZDV� VLJQLILFDQWO\�
DWWHQXDWHG� LQ� WKH� FDIIHLQH� FRQGLWLRQ��
7KH� UDWH� RI� GHFUHDVH� LQ� WRUTXH�
FRPSOH[LW\�ZDV� VLJQLILFDQWO\� ORZHU� LQ�
WKH� FDIIHLQH� JURXS� WKDQ� LQ� WKH�
SODFHER�JURXS��S�������� 
&RQFOXVLRQ�� 7KLV� VWXG\� IRXQG�

WKDW� FDIIHLQH� LQJHVWLRQ� VORZHG� WKH�
IDWLJXH-LQGXFHG�ORVV�RI�WRUTXH�GXULQJ�
LVRPHWULF� NQHH� H[WHQVLRQ� WKURXJK�
SUHGRPLQDQWO\�FHQWUDO�PHFKDQLVPV� 

  
3HWKLFN�� -��� HW� DO�� &DIIHLQH� ,QJHVWLRQ�
$WWHQXDWHV� )DWLJXH-,QGXFHG� /RVV� RI�
0XVFOH�7RUTXH�&RPSOH[LW\��0HG� 6FL�
6SRUWV� ([HUF�� ������ )HE�� �������
���-���� 

  

'(7(50,1$176�2)�3$7,(17�
6$7,6)$&7,21�,1�$1�

2873$7,(17�63,1(�&/,1,& 
  
$V� KHDOWKFDUH� LQFUHDVLQJO\� VKLIWV�

WRZDUGV� D� FRQVXPHU�PRGHO� RI� FDUH��
SDWLHQW� VDWLVIDFWLRQ� VFRUHV� KDYH�
EHFRPH� DQ� LPSRUWDQW� PHDVXUH� RI�
KHDOWKFDUH� TXDOLW\�� 7KLV� VWXG\� ZDV�
GHVLJQHG�WR�LGHQWLI\�IDFWRUV�UHODWHG�WR�
KLJKHU� SDWLHQW� VDWLVIDFWLRQ� LQ� DQ�
RXWSDWLHQW�VSLQH�FOLQLF� 

6XEMHFWV� ZHUH� ���� SDWLHQWV� RI� DQ�
RXWSDWLHQW� VSLQH� FHQWHU� ZKR� ZHUH�
FRQWDFWHG� E\� SKRQH� ZLWKLQ� WKUHH�
ZHHNV� RI� D� QHZ� SDWLHQW� HQFRXQWHU��
$OO� DQVZHUHG� D� ��-TXHVWLRQ�
VDWLVIDFWLRQ� VXUYH\� XVLQJ� D� RQH-WR-
WHQ� VFDOH�� $� OLQHDU� UHJUHVVLRQ�
DQDO\VLV�ZDV�SHUIRUPHG�WR�GHWHUPLQH�
ZKHWKHU�WKHVH�IDFWRUV�ZHUH�UHODWHG�WR�
SURYLGHU� VDWLVIDFWLRQ�� RYHUDOO� FOLQLFDO�
VDWLVIDFWLRQ��DQG�TXDOLW\�RI�FDUH� 
6DWLVIDFWLRQ� ZLWK� WKH� SURYLGHU� ZDV�

VLJQLILFDQWO\� UHODWHG� WR� DSSRLQWPHQW�
VFKHGXOLQJ�� SDUNLQJ�� RIILFH� VWDII�
WHDPZRUN�� ZDLW� WLPH�� UDGLRORJ\��

9ROXPH����1XPEHU�� 0DUFK�������� 
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SURYLGHU� LQWHUDFWLRQV� DQG� EHKDYLRU��
DQG�WUHDWPHQW DQG IROORZ-XS�
FRPPXQLFDWLRQ� �S���������� 7KHVH�
ZHUH� DOVR� WUXH� RI� WKH� SDWLHQWV¶�
SHUFHSWLRQV� RI� RYHUDOO� TXDOLW\� RI� FDUH��
$� PXOWLYDULDWH� DQDO\VLV� UHYHDOHG� WKDW�
H[SODQDWLRQ� RI� WKH� PHGLFDO� FRQGLWLRQ�
�S ������� DQG� SURYLGHU� HPSDWK\�
�S ������ZHUH�VLJQLILFDQWO\�DVVRFLDWHG�
ZLWK�SURYLGHU�VDWLVIDFWLRQ�VFRUHV��ZKLOH�
WKH� DPRXQW� RI� WLPH� VSHQW� ZLWK� WKH�
SURYLGHU� ZDV� QRW�� )RU� ���� RI� WKH�
SDWLHQWV�� VRPH�SUH-SURYLGHU�DVSHFW� RI�
WKH� YLVLW� ZDV� UDWHG� DV� WKH� PRVW�
LPSRUWDQW� HOHPHQW� LQ� WKHLU� YLVLW�
VDWLVIDFWLRQ� 
&RQFOXVLRQ��7KLV VWXG\ RI�

SDWLHQWV� VHHQ� LQ� DQ� RXWSDWLHQW� VSLQH�
FHQWHU� IRXQG� WKDW� VDWLVIDFWLRQ� ZLWK�
WKHLU� SURYLGHU� ZDV� VLJQLILFDQWO\� OLQNHG�
WR� PDQ\� SUH-YLVLW� VHUYLFHV� DQG� WHDP�
LQWHUDFWLRQV� 

  
%LEOH�� -��� HW� DO�� $UH� /RZ� 3DWLHQW�
6DWLVIDFWLRQ�6FRUHV�$OZD\V�'XH�WR�WKH�
3URYLGHU"�� 'HWHUPLQDQWV� RI� 3DWLHQW�
6DWLVIDFWLRQ� 6FRUHV� 'XULQJ� 6SLQH�
&OLQLF� 9LVLWV�� 6SLQH�� ������ -DQXDU\��
�����������-��� 

  
 *(1'(5�',))(5(1&(6�,1�
3/$7(/(7�5,&+�3/$60$ 

  
7KH� EHQHILWV� RI� SODWHOHW� ULFK� SODVPD�

�353�� DUH� WKRXJKW� WR� GHULYH� IURP�
JURZWK� IDFWRUV� UHOHDVHG� E\� SODWHOHWV��
DV� ZHOO� DV� DQWL-LQIODPPDWRU\� HIIHFWV�
WKDW� KHOS� WLVVXH� KHDO�� 7KLV� VWXG\�ZDV�
GHVLJQHG� WR� GHWHUPLQH� ZKHWKHU� WKH�
FRPSRVLWLRQ�RI�353�GLIIHUV�E\�DJH�DQG�
E\�JHQGHU� 
6XEMHFWV� ZHUH� ���� KHDOWK\� SDWLHQWV�

ZLWK� D� ERG\� PDVV� LQGH[� RI� OHVV� WKDQ�
���NJ�Pð��LQFOXGLQJ�D�\RXQJ�JURXS�����

 

WR� ��� \HDUV� RI� DJH�� DQG� DQ� ROGHU�
JURXS�� ��� WR� ��� \HDUV� RI� DJH�� $OO�
XQGHUZHQW� EORRG� GUDZV�� ZLWK� 353�
VDPSOHV� LVRODWHG�� )URP� WKH� VDPSOHV��
D� F\WRNLQH� DQG� JURZWK� IDFWRU�
FRPSRVLWLRQ�DQDO\VLV�ZDV�FRPSOHWHG� 
3ODWHOHW�FRXQWV�GLG�QRW�GLIIHU�E\�DJH�

RU� JHQGHU�� 'LIIHUHQFHV� EHWZHHQ�
IHPDOH� DQG� PDOH� SDWLHQWV� ZHUH�
REVHUYHG� IRU� SURLQIODPPDWRU\�
F\WRNLQHV�� LQFOXGLQJ� ,/-�ȕ� �S �������
DQG� 71)-Į� �S �������� IRU� WKH� DQWL-�
LQIODPPDWRU\� ,/-�� UHFHSWRU� DQWDJRQLVW�
SURWHLQ� �,5$3�� �S ������� DQG� IRU�
JURZWK� IDFWRUV�� LQFOXGLQJ� SODWHOHW-�
GHULYHG� JURZWK� IDFWRU� �3'*)-%%��
�S ������DQG�7*)-ȕ���S ��������1R 
VLJQLILFDQW� GLIIHUHQFHV� ZHUH� QRWHG�

EHWZHHQ� WKH� \RXQJ� DQG� ROGHU� DJH�
JURXSV� IRU� DQ\� RI� WKHVH� F\WRNLQHV� RU�
JURZWK� IDFWRUV� H[FHSW� ,*)-�� ������
YHUVXV� ����� QJ�P/�� UHVSHFWLYHO\��
S �������� 7KH� SHUFHQW� GLIIHUHQFH� RI�
WKH�ELRPDUNHUV�WKDW�VKRZHG�VLJQLILFDQW�
GLIIHUHQFHV�EHWZHHQ�VH[HV�ZHUH�,5$3�
��������� 9(*)� ��������� ,/-�ȕ���
�����������)*)-EDVLF�����������3'*)-
%%� � � ��������� � � 71)-Į� �������� DQG�
7*)-ȕ���������� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI� KHDOWK\�

SDWLHQWV�IRXQG�WKDW�PDOHV�KDYH�KLJKHU�
F\WRNLQH� DQG� JURZWK� IDFWRU� OHYHOV� LQ�
WKHLU� SODWHOHW� ULFK� SODVPD� WKDQ� GR�
IHPDOHV� 

  
;LRQJ�� *��� HW� DO�� 0HQ� DQG� :RPHQ�
'LIIHU� LQ� WKH�%LRFKHPLFDO�&RPSRVLWLRQ�
RI�3ODWHOHW-5LFK�3ODVPD��$P�-�6SRUWV�
0HG��������)HEUXDU\������������-���� 

  
 
 0257$/,7<�$021*�)250(5�
352)(66,21$/�)227%$//�

3/$<(56 
  
,Q� ������ WKH� 1DWLRQDO� ,QVWLWXWH� IRU�

2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK�IRXQG�
WKDW� SURIHVVLRQDO� IRRWEDOO� SOD\HUV�ZKR�
SOD\HG�EHWZHHQ������DQG������KDG�D�
ORZHU� PRUWDOLW\� UDWH� FRPSDUHG� WR� WKH�
UHIHUHQFH� SRSXODWLRQ�� 7KHUH� ZDV�
KRZHYHU�D�JUHDW�YDULDELOLW\�LQ�PRUWDOLW\�
UDWHV� EDVHG� RQ� ERG\� KDELWXV� DQG�
SRVLWLRQ�� 7KLV� VWXG\� ZDV� GHVLJQHG� WR�
GHWHUPLQH� WKH� PRVW� FRPPRQ� FDXVHV�
RI� GHDWK� DPRQJ� D� UHFHQW� FRKRUW� RI�
IRUPHU� 1DWLRQDO� )RRWEDOO� /HDJXH�
�1)/��SOD\HUV� 
6XEMHFWV� ZHUH� ����� 1)/� SOD\HUV�

ZLWK� DW� OHDVW� RQH� \HDU� LQ� WKH� 1)/��
SOD\LQJ� EHWZHHQ� ����� DQG� ������
3OD\HU� UHFRUGV� IURP� WKH� 1)/� 3OD\HU�
,QIRUPDWLRQ�2IILFH�ZHUH�PDWFKHG�ZLWK�
WKH�1DWLRQDO�'HDWK�,QGH[�WR�GHWHUPLQH�
YLWDO� VWDWXV��GDWH�RI�GHDWK��DQG�FDXVH�
RI� GHDWK�� 3OD\HU� SRVLWLRQV� ZHUH�
FDWHJRUL]HG� DV� VSHFLDOLVWV�
�TXDUWHUEDFNV�� NLFNHUV�� SXQWHUV���
VSHHG� �ZLGH� UHFHLYHUV�� GHIHQVLYH�
EDFNV�� WLJKW� HQGV�� UXQQLQJ� EDFNV��

OLQHEDFNHUV���DQG�SRZHU��OLQHPHQ�� 
2I� WKH� ����� SOD\HUV� LQ� WKH� VWXG\��

����ZHUH� GHFHDVHG�DW� D�PHGLDQ�DJH�
RI� ��� \HDUV�� &DXVHV� RI� GHDWK� ZHUH�
KHDUW� GLVHDVH� ������� YLROHQFH� ������
DQG� WUDQVSRUWDWLRQ� LQMXULHV� �������
)RUPHU� 1)/� SOD\HUV� KDG� D�
VLJQLILFDQWO\� ORZHU� VWDQGDUGL]HG�
PRUWDOLW\� UDWH� �605�� DV� FRPSDUHG� WR�
WKH�86�JHQHUDO�SRSXODWLRQ��605�������
S�������� 7KLV� ZDV� WUXH� DFURVV� DOO�
FDWHJRULHV� RI� UDFH�� SOD\HU� SRVLWLRQV��
DQG� \HDUV� LQ� WKH�1)/��3OD\HUV�ZLWK�D�
ERG\� PDVV� LQGH[� RI� JUHDWHU� WKDQ� ���
NJ�Pð�KDG� KLJKHU�PRUWDOLW\� UDWHV� WKDQ�
SOD\HUV� ZLWK� D� OHVVHU� ERG\� PDVV�
LQGH[� 
&RQFOXVLRQ� 'HVSLWH� PHGLD�

UHSRUWV� WR� WKH� FRQWUDU\�� 1)/� SOD\HUV�
KDYH� D� VLJQLILFDQWO\� UHGXFHG�PRUWDOLW\�
DV� FRPSDUHG� WR� WKH� JHQHUDO�
SRSXODWLRQ� 

 
/LQFROQ��$���HW�DO��5LVN�DQG�&DXVHV�RI�
'HDWK� DPRQJ� )RUPHU� 1DWLRQDO�
)RRWEDOO�/HDJXH�3OD\HUV������–�������
0HG�6FL�6SRUWV�([HUF������� 
����������–���� 
 

  
6&/(527+(5$3<�$1'�

352/27+(5$3<�)25�&+521,&�
$&+,//(6�7(1',123$7+< 

  
2I� WKH� WUHDWPHQWV� IRU� FKURQLF�

$FKLOOHV� WHQGLQRSDWK\�� KHDY\� WHQGRQ�
ORDGLQJ�VHHPV�PRVW��HIIHFWLYH��$PRQJ�
DOWHUQDWLYH� WUHDWPHQWV�� SURORWKHUDS\�
DQG� VFOHURWKHUDS\� KDYH� EHHQ�
LQYHVWLJDWHG��WKRXJK�WKH�XWLOLW\�RI�WKHVH�
UHPDLQV�XQFOHDU��7KLV�OLWHUDWXUH�VHDUFK�
ZDV�GHVLJQHG�WR�EHWWHU�XQGHUVWDQG�WKH�
HIIHFWV� RI� WKHVH� WZR� LQWHUYHQWLRQV� IRU�
WKH�WUHDWPHQW�RI�$FKLOOHV�WHQGLQRSDWK\� 
7KLV� OLWHUDWXUH� UHYLHZ� LQFOXGHG�

DWKOHWHV� DQG� QRQ-DWKOHWHV� ZLWK�
FKURQLF��SDLQIXO�$FKLOOHV�WHQGLQRSDWK\��
DV� ZHOO� DV� DQLPDO� VWXGLHV�� )URP� WKLV�
UHYLHZ�� ��� DUWLFOHV� ZHUH� DYDLODEOH� IRU�
TXDOLWDWLYH�V\QWKHVLV��ZLWK�VL[�LQFOXGHG�
LQ�WKH�PHWD-DQDO\VLV� 
$OO� IRXU� RI� WKH� UDQGRPL]HG��

FRQWUROOHG�WULDOV�GHPRQVWUDWHG�SRVLWLYH�
HIIHFWV� RI� WKH� WUHDWPHQW�� ,Q� DGGLWLRQ��
HLJKW� RI� WKH� QLQH� QRQUDQGRPL]HG�
VWXGLHV� LQYHVWLJDWLQJ� VFOHURWKHUDS\� RU�
SURORWKHUDS\� LQ� KXPDQV� FRQILUPHG�
WKHVH� IDYRUDEOH�RXWFRPHV��7KH�PHWD-�
DQDO\VLV� IRXQG� D� VLJQLILFDQW�
LPSURYHPHQW� LQ� SDLQ� ZLWK� DFWLYLW\� DV�
FRPSDUHG� ZLWK� SODFHER� �S���������
&RQFOXVLRQ�� 7KLV� OLWHUDWXUH� � UHYLHZ�
DQG� PHWD-DQDO\VLV� VXJJHVWV� WKDW�
VFOHURWKHUDS\� DQG� SURORWKHUDS\� PD\�
EH� HIIHFWLYH� DQG� VDIH� DV� D� WUHDWPHQW�
IRU�FKURQLF�$FKLOOHV�WHQGLQRSDWK\� 

  
0RUDWK�� 2��� HW� DO�� (IIHFW� RI�
6FOHURWKHUDS\� DQG� 3URORWKHUDS\� RQ�
&KURQLF�� 3DLQIXO� $FKLOOHV�
7HQGLQRSDWK\�� $� 6\VWHPDWLF� 5HYLHZ�



 

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

,QFOXGLQJ�0HWD-DQDO\VLV��6FDQ� -� 0HG�
6FLHQFH�6SRUWV��������-DQXDU\���� 
������-��� 
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3DWLHQWV� XQGHUJRLQJ� PDMRU� VXUJHU\��

LQFOXGLQJ� VSLQH� VXUJHU\�� DUH� DW�
LQFUHDVHG� ULVN� IRU� YHQRXV�
WKURPERHPEROLF�HYHQWV��7KH��WLPLQJ�RI�
YHQRXV�WKURPERHPEROLVPV��97(V��DQG�
WKH� HIIHFW� RI� FKHPRSURSK\OD[LV� DIWHU�
VSLQH� VXUJHU\� UHPDLQ� XQFOHDU�� 7KLV�
SURVSHFWLYH� VWXG\� H[DPLQHG� WKH�
RFFXUUHQFH� DQG� WLPLQJ� RI� 97(V� DIWHU�
VSLQH�VXUJHU\� 

7KH�DXWKRUV�IROORZHG�DOO�SDWLHQWV�ZKR�
XQGHUZHQW� VSLQH� VXUJHU\� DW� D� VLQJOH�
LQVWLWXWLRQ�EHWZHHQ������DQG�������)RU�
HDFK� VXUJHU\� LQFOXGHG� LQ� WKH� VWXG\��
GDWD� ZHUH� FROOHFWHG� LQFOXGLQJ��
SURFHGXUH DQG� SRVWRSHUDWLYH�
PDQDJHPHQW�� &KHPRSURSK\OD[LV� ZDV�
GHILQHG� DV� DQWLFRDJXODWLRQ� JLYHQ� IURP�
RQH� GD\� SULRU�� WR� WKUHH� GD\V� SRVW�
VXUJHU\��7KH�UDWHV�RI�97(V�DQG�VSLQDO�
HSLGXUDO� KHPDWRPDV� ZHUH� FRPSDUHG�
EHWZHHQ� WKRVH� UHFHLYLQJ� YHUVXV� WKRVH�
QRW�UHFHLYLQJ�DQWLFRDJXODWLRQ� 
'DWD� ZHUH� FROOHFWHG� IRU� ������

SURFHGXUHV�� 2I� WKHVH�� ������ GLG� QRW�
UHFHLYH� FKHPRSURSK\OD[LV� DQG� ������
GLG�� $� PXOWLYDULDEOH� DQDO\VLV�
GHWHUPLQHG�WKDW�DJH��OHQJWK�RI�VXUJHU\��
KLVWRU\� RI� '97�� DQG� IXVLRQ� VXUJHU\�
ZHUH�DOO�VLJQLILFDQWO\�UHODWHG�WR�WKH�XVH�
RI�FKHPRSURSK\OD[LV��7KH�PHGLDQ�WLPH�
WR� LQLWLDWH� FKHPRSURSK\OD[LV� ZDV�
SRVWRSHUDWLYH� GD\� ������ 7KH� UDWHV� RI�
HSLGXUDO� KHPDWRPD� GHYHORSPHQW� GLG�
QRW�GLIIHU�VLJQLILFDQWO\�EHWZHHQ�WKH�WZR�
JURXSV� �S �������� 7KH� FXPXODWLYH�
LQFLGHQFH� RI� 97(� ZDV� VLJQLILFDQWO\�
UHODWHG�WR�WKH�SRVWRSHUDWLYH�GD\�LQ�ERWK�
JURXSV� �S�������� IRU� ERWK�
FRPSDULVRQV��� � 7KH� FXPXODWLYH�
LQFLGHQFH� LQFUHDVHG� LQ� ERWK� JURXSV� LQ�
WKH�ILUVW�WZR�ZHHNV�SRVWRSHUDWLYHO\�DQG�
WKHQ�SODWHDXHG� 

 &RQFOXVLRQ��7KLV�VWXG\�IRXQG�WKDW�
FKHPLFDO� DQWLFRDJXODWLRQ� UHGXFHV� WKH�
FXPXODWLYH� LQFLGHQFH� RI� YHQRXV�
WKURPERHPEROLVP�� DQG� WKDW� WKH�
FXPXODWLYH� ULVN� RI� YHQRXV�
WKURPERHPEROLVP� ULVHV� XQWLO� WZR�
ZHHNV� SRVWRSHUDWLYHO\�� DQG� WKHQ�
SODWHDXV� 

  
&ORQH\�� 0��� HW� DO�� 7KH� 7LPLQJ� RI�
9HQRXV� 7KURPERHPEROLF� (YHQWV� DIWHU�
6SLQH� 6XUJHU\�� $� 6LQJOH-&HQWHU�
([SHULHQFH� ZLWK� ������ &RQVHFXWLYH�
3DWLHQWV�� -� 1HXURVXUJ� 6SLQH�� ������
-DQXDU\�����������-��� 
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,W� KDV�EHHQ�HVWLPDWHG� WKDW� RYHU� IRXU�

PLOOLRQ� LQGLYLGXDOV� SOD\� 8OWLPDWH�
)ULVEHH��8OWLPDWH��LQ�WKH�8QLWHG�6WDWHV��
'HVSLWH� WKHVH�QXPEHUV�� UHODWLYHO\� OLWWOH�
GDWD� H[LVW� FRQFHUQLQJ� WKH� ULVN� RI�
FRQFXVVLRQ� DPRQJ� WKH� SDUWLFLSDQWV��
7KLV�VWXG\��ZDV�GHVLJQHG�WR�GHWHUPLQH�
WKH� OLIHWLPH� SUHYDOHQFH� DQG�
PHFKDQLVPV� RI� LQMXU\� DPRQJ� SDWLHQWV�
ZKR�SOD\�FRPSHWLWLYH�8OWLPDWH� 
$Q� DQRQ\PRXV�� ZHE-EDVHG� VXUYH\�

ZDV�FUHDWHG�DQG�ZDV�GLVWULEXWHG�WR�DQ�
HVWLPDWHG�������DGXOW�8OWLPDWH�SOD\HUV��
7KH�TXHVWLRQQDLUH�DVNHG�WKH�SOD\HUV�WR�
VHOI-UHSRUW�ZKHWKHU�WKH\�KDG�VXVWDLQHG�
D� FRQFXVVLRQ� ZKLOH� SOD\LQJ� 8OWLPDWH��
&RQFXVVLRQ� ZDV� GHILQHG� LQ� WKH�
TXHVWLRQQDLUH� DV� ³'LVUXSWLRQ� LQ� EUDLQ�
IXQFWLRQ��FDXVHG�E\�D�EXPS�RU�EORZ�WR�
WKH�KHDG�RU�ERG\��,W�PD\�RU�PD\�QRW�EH�
DFFRPSDQLHG� E\� WHPSRUDU\� ORVV� RI�
FRQVFLRXVQHVV�� DQG� V\PSWRP�
SUHVHQWDWLRQ� PD\� LQFOXGH� FKDQJHV� LQ�
UHDOPV� RI� SK\VLRORJ\�� FRJQLWLRQ��
HPRWLRQ�DQG�RU�VOHHS�´ 
$� WRWDO� RI� ���� SOD\HUV� UHVSRQGHG� WR�

WKH�TXHVWLRQQDLUHV�� 7KH�PHDQ� SHULRGV�
RI�8OWLPDWH�LQYROYHPHQW�ZHUH�����\HDUV�
IRU�PHQ� DQG� ���� \HDUV� IRU�ZRPHQ��2I�
WKH� UHVSRQGHQWV�� � ������ RI� WKH� PHQ�
DQG� ������ RI� WKH� ZRPHQ� UHSRUWHG� DW�
OHDVW� RQH� FRQFXVVLRQ� GXULQJ� SOD\�� 2I�
WKRVH��������RI�WKH�PHQ�DQG�������RI�
WKH� ZRPHQ� UHSRUWHG� D� KLVWRU\� RI�
PXOWLSOH� FRQFXVVLRQV�� $IWHU� D�
FRQFXVVLRQ�� ���� RI� WKH� PHQ� DQG�
������ RI� WKH� ZRPHQ� UHSRUWHG� KDYLQJ�
UHWXUQHG� WR� SOD\� LQ� WKH� VDPH�JDPH�RU�
SUDFWLFH� 
&RQFOXVLRQ�� 7KLV� VXUYH\� RI�

FRPSHWLWLYH� 8OWLPDWH� )ULVEHH� SOD\HUV�
IRXQG� WKDW�DSSUR[LPDWHO\�RQH�IRXUWK�RI�
WKH� SDUWLFLSDQWV� H[SHULHQFH� DW� OHDVW�
RQH� FRQFXVVLRQ� ZKLOH� SOD\LQJ�� ZLWK�
RYHU� RQH� WKLUG� RI� WKHVH� UHSRUWLQJ� WKDW�
WKH\� UHWXUQHG� WR� SOD\� ZLWKLQ� WKH� VDPH�
JDPH� 

 
/D]DU�� '��� HW� DO�� &RQFXVVLRQ�
3UHYDOHQFH� LQ� &RPSHWLWLYH� 8OWLPDWH�
)ULVEHH� 3OD\HUV�� 2UWKR� -� 6SRUWV�
0HG������'2,��
������������������������ 
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3HULRSHUDWLYH� SURSK\ODFWLF�

DGPLQLVWUDWLRQ� RI� DQWLFRDJXODQWV� LV�
DVVRFLDWHG�ZLWK�UHGXFHG�UDWHV�RI�GHDWK�
DQG� FRPSOLFDWLRQV� DVVRFLDWHG� ZLWK�
YHQRXV� WKURPERHPEROLVP� �97(���
(YLGHQFH-EDVHG� JXLGHOLQHV�
UHFRPPHQGDQWLFRDJXODQW� SURSK\OD[LV�

IRU�D�PLQLPXP�RI����GD\V��DQG�VXJJHVW�
WKDW� WKLV� WUHDWPHQW� FRQWLQXH� IRU� XS� WR�
���GD\V�SRVW-�VXUJHU\��7KLV�VWXG\�ZDV�
GHVLJQHG�WR�GHWHUPLQH�ZKHWKHU�DVSLULQ�
PD\�EH�DQ�HIIHFWLYH�RSWLRQ�DIWHU�D�VKRUW�
FRXUVH�RI�D�IDFWRU�;D�LQKLELWRU� 

7KLV� GRXEOH-EOLQG�� PXOWLFHQWHU� VWXG\�
LQFOXGHG� SDWLHQWV� XQGHUJRLQJ� HOHFWLYH�
WRWDO� KLS� DUWKURSODVW\� �7+$�� RU� WRWDO�
NQHH�DUWKURSODVW\��7.$���%HJLQQLQJ�RQ�
WKH� GD\� RI� VXUJHU\�� DOO� SDWLHQWV�
UHFHLYHG�ILYH�GD\V�RI�ULYDUR[DEDQ�DW����
PJ� GDLO\�� 7KH� SDUWLFLSDQWV� ZHUH� WKHQ�
UDQGRPO\� DVVLJQHG� WR� UHFHLYH�
H[WHQGHG� SURSK\ODFWLF� WUHDWPHQW� ZLWK�
HLWKHU� ULYDUR[DEDQ� RU� DVSLULQ�� ��� PJ�
SHU� GD\�� IRU� QLQH�DGGLWLRQDO� GD\V� DIWHU�
7.$� RU� ��� DGGLWLRQDO� GD\V� DIWHU� 7+$��
7KH� SULPDU\� HIILFDF\� RXWFRPH� ZDV�
V\PSWRPDWLF� 97(� RU� SXOPRQDU\�
HPEROLVP� �3(�� ZLWKLQ� ��� GD\V� RI�
VXUJHU\�� 7KH� SULPDU\� VDIHW\� RXWFRPH�
ZDV� PDMRU� RU� FOLQLFDOO\� UHOHYDQW�� QRQ-�
PDMRU�EOHHGLQJ� 
6\PSWRPDWLF�� SUR[LPDO� GHHS-YHLQ�

WKURPERVLV� RU� 3(� GHYHORSHG� LQ� ��� RI�
������ SDWLHQWV� �������� LQ� WKH� DVSLULQ�
JURXS�� DQG� LQ� ��� RI� ������ SDWLHQWV�
�������� LQ� WKH� ULYDUR[DEDQ� JURXS�
�S ������� 6L[� 3(V� RFFXUUHG� LQ� WKH�
ULYDUR[DEDQ� JURXS�� DQG� ILYH� LQ� WKH�
DVSLULQ�JURXS��0DMRU�EOHHGLQJ�RFFXUUHG�
LQ� ILYH� SDWLHQWV� LQ� WKH� ULYDUR[DEDQ�
JURXS� DQG� HLJKW� LQ� WKH� DVSLULQ� JURXS�
�S ������� $� FRPELQDWLRQ� RI� PDMRU�
EOHHGLQJ� DQG� FOLQLFDOO\� UHOHYDQW�� QRQ-
PDMRU�EOHHGLQJ�RFFXUUHG�LQ����SDWLHQWV�
��������LQ�WKH�DVSLULQ�JURXS��DQG�LQ����
��������LQ�WKH�ULYDUR[DEDQ�JURXS� 
&RQFOXVLRQ� 7KLV VWXG\� RI�

SDWLHQWV� XQGHUJRLQJ� HOHFWLYH� WRWDO� KLS�
RU� WRWDO� NQHH� DUWKURSODVW\� IRXQG� WKDW��
DIWHU� ILYH� GD\V� RI� ULYDUR[DEDQ��
H[WHQGHG� SURSK\OD[LV�ZLWK�DVSLULQ�ZDV�
DV�HIIHFWLYH�DV�H[WHQGHG�WUHDWPHQW�ZLWK�
ULYDUR[DEDQ� IRU� WKH� SUHYHQWLRQ� RI�
YHQRXV�WKURPERHPEROLVP� 

  
$QGHUVRQ�� '��� HW� DO�� $VSLULQ� RU�
5LYDUR[DEDQ�IRU�97(�3URSK\OD[LV�DIWHU�
+LS� RU� .QHH� $UWKURSODVW\�� 1� (QJO� -�
0HG�� ������ )HEUXDU\� ���� �������-
���� 
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,Q�8QLWHG�6WDWHV��DQ�HVWLPDWHG�����WR�

���� PLOOLRQ� VSRUWV-UHODWHG� FRQFXVVLRQV�
RFFXU� HDFK� \HDU�� 3UHYLRXV� VWXGLHV�
KDYH� VKRZQ� WKDW� D� VLJQLILFDQW� QXPEHU�
RI� LQGLYLGXDOV� ZLWK� D� KLVWRU\� RI�
FRQFXVVLRQ� H[KLELW� VXEWOH�� EXW�
SHUVLVWHQW�� LQFUHDVHV� LQ� SRVWXUDO� VZD\�
LUUHJXODULW\��7KLV�VWXG\�ZDV�GHVLJQHG�WR�
GHWHUPLQH�ZKHWKHU�LQGLYLGXDOV�D�KLVWRU\�
RI� FRQFXVVLRQ� KDYH� LPSDLUHG�



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

 

SHUIRUPDQFH� LQ� WDVNV� UHTXLULQJ�
LQWHJUDWLRQ� RI� SURSULRFHSWLYH� DQG�
YLVXDO�V\VWHPV� 
6XEMHFWV�ZHUH����DGXOWV�ZLWK�VHOI-�

UHSRUWHG� FRQFXVVLRQ� KLVWRU\� ZKR�
ZHUH�DV\PSWRPDWLF� $OO�
LQGLYLGXDOV� SHUIRUPHG� DQ� LVRPHWULF��
YLVXDO-PRWRU� WUDFNLQJ� WDVN�� 'XULQJ�
WKLV� WDVN�� LQGH[� ILQJHU� IRUFH� ZDV�
PHDVXUHG�� XVLQJ� D� VWUDLJKW� UHG� OLQH�
DV� WKH� WDUJHW�� ZLWK� WKH� VXEMHFWV�
DVNHG� WR�PDLQWDLQ�D�FRQVWDQW� IRUFH��
)URP� WKHVH� GDWD� FDOFXODWLRQV� ZHUH�
PDGH� RI� WKH� VXEMHFWV¶� LVRPHWULF�
YLVXDO-PRWRU� WUDFNLQJ� IRUFH� PXOWL-
VFDOH�FRPSOH[LW\��0DOHV�ZHUH�IRXQG�
WR� KDYH� JUHDWHU� FRPSOH[LW\� WKDQ�
IHPDOHV� �S��������� &RPSOH[LW\�
GHFUHDVHG� VLJQLILFDQWO\� IRU� HDFK�
FRQFXVVLRQ� �S �������� 7KH� DYHUDJH�
SRZHU� GHFUHDVHG� E\� DSSUR[LPDWHO\�
���� SHU� GLDJQRVHG� FRQFXVVLRQ� IRU�
WKRVH� ZLWK� QR� KLVWRU\� RI� ORVV� RI�
FRQVFLRXVQHVV� �S�  � �������� EXW� E\�
������ IRU� WKRVH�ZLWK� D� KLVWRU\� RI� D�
ORVV�RI�FRQVFLRXVQHVV��S� �������� 
&RQFOXVLRQ�� 7KLV� VWXG\� IRXQG�

WKDW�� DPRQJ� DV\PSWRPDWLF�
LQGLYLGXDOV� ZLWK� D� KLVWRU\� RI�
FRQFXVVLRQ�� YLVXDO-� PRWRU� WUDFNLQJ�
IRUFH� FRPSOH[LW\� LV� GHJUDGHG��
VXJJHVWLQJ�FXPXODWLYH� UHGXFWLRQV� LQ�
WKH� ZD\V� LQ� ZKLFK� SUHYLRXVO\�
FRQFXVVHG� LQGLYLGXDOV� SURFHVV� DQG�
LQWHJUDWH�YLVXDO�LQIRUPDWLRQ� 

  
5DLNHV��$���HW�DO��&RQFXVVLRQ�+LVWRU\�
,V�1HJDWLYHO\�$VVRFLDWHG�ZLWK�9LVXDO
-�0RWRU�)RUFH�&RPSOH[LW\��(YLGHQFH�
IRU� 3HUVLVWHQW� (IIHFWV� RQ� 9LVXDO-
0RWRU� ,QWHJUDWLRQ�� %UDLQ� ,QM�� ������
'2,����������������������������
�� 

  

&5$&.,1*�6281'6�'85,1*�
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,Q� ���� %�&��� +LSSRFUDWHV�
GHVFULEHG� FRPELQDWLRQV� RI� VSLQDO�
WUDFWLRQ� DQG� PDQLSXODWLRQ�� 6SLQDO�
PDQLSXODWLRQ� UHPDLQV� ZLGHO\� XVHG�
WRGD\�� ZLWK� PDQ\� SDWLHQWV� ZLWK� ORZ�
EDFN� SDLQ� VHHNLQJ� WKLV� WUHDWPHQW��
'XULQJ�WKLV�PDQLSXODWLRQ��D�FUDFNLQJ�
VRXQG� LV� KHDUG�� ZKLFK� LV� QRZ�
DVFULEHG� WR� FDYLWDWLRQ�� ZKLFK� LV� WKH�
IRUPDWLRQ�RI�EXEEOHV�LQ�D�IOXLG�ZKHQ�
H[SRVHG� WR� D� GURS� LQ� SUHVVXUH��
+RZHYHU�� WKH� RULJLQ� RI� WKLV� VRXQG�
UHPDLQV� HQLJPDWLF� WR� WKH� JHQHUDO�
SRSXODWLRQ�� 7KLV� VWXG\� HYDOXDWHG�
EHOLHIV�UHJDUGLQJ�WKLV�VRXQG� 
6XEMHFWV�ZHUH���� LQGLYLGXDOV�ZLWK��

DQG� ��� ZLWKRXW�� D� KLVWRU\� RI� VSLQDO�
PDQLSXODWLRQ�� $OO� ZHUH� LQWHUYLHZHG�
GXULQJ�D� IDFH-WR-IDFH�PHHWLQJ��'DWD�
FROOHFWHG� LQFOXGHG� GHPRJUDSKLFV�
DQG� PHGLFDO� KLVWRU\�� LQFOXGLQJ�
H[SHULHQFH�ZLWK�VSLQDO�PDQLSXODWLRQ�

DQG� EHOLHIV� UHJDUGLQJ� WKH� FUDFNLQJ�
VRXQGV� KHDUG� GXULQJ� WKHVH�
SURFHGXUHV� 
2I�WKH�UHVSRQGHQWV������RI� WKRVH�

WUHDWHG� ZLWK� VSLQDO� PDQLSXODWLRQ��
DQG� ������ RI� WKRVH� ZKR� KDG� QRW�
UHFHLYHG�WKDW�WUHDWPHQW��EHOLHYHG�WKH�
VRXQG� ZDV� WKH� UHVXOW� RI� WKH�
UHSRVLWLRQLQJ� RI� WKH� YHUWHEUDH�� 7KH�
VHFRQG� PRVW� FRPPRQ� EHOLHI� ZDV�
WKDW� WKH� VRXQG� ZDV� FDXVHG� E\�
IULFWLRQ� EHWZHHQ� YHUWHEUDH�� 2QO\�
QLQH� SHUFHQW� LQGLFDWHG� WKDW� WKH�
VRXQG� ZDV� SURGXFHG� E\� D� JDV�
EXEEOH�ZLWKLQ� WKH� MRLQW��2YHUDOO�����
EHOLHYHG� WKDW� WKH� FUDFNLQJ� VRXQG�
ZDV� SURRI� RI� D� VXFFHVVIXO� VSLQDO�
PDQLSXODWLRQ� 
&RQFOXVLRQ�� 7KLV� VWXG\� IRXQG�

WKDW� PRVW� SHRSOH� KDYH� HUURQHRXV�
EHOLHIV� DERXW� WKH� FUDFNLQJ� VRXQG�
KHDUG�GXULQJ�VSLQDO�PDQLSXODWLRQ� 

'HPRXOLQ�� &��� HW� DO�� %HOLHIV� LQ� WKH�
3RSXODWLRQ� DERXW� &UDFNLQJ� 6RXQGV�
3URGXFHG� 'XULQJ� 6SLQDO�
0DQLSXODWLRQ�� -RLQW� %RQH� 6SLQH��
������0DU�����������-���� 

   

*$%$3(17,12,'�86(�,1�7+(�
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*DEDSHQWLQ� DQG� SUHJDEDOLQ� DUH�

ZLGHO\� XVHG� LQ� WKH� 8QLWHG� 6WDWHV��
RIWHQ� IRU� RII-ODEHO� LQGLFDWLRQV�� 7KLV�
VWXG\� ZDV� GHVLJQHG� WR� XQGHUVWDQG�
WKH� FKDQJH� LQ� JDEDSHQWLQRLG� XVH�
IURP������WKURXJK������ 
'DWD� IRU� WKH� VWXG\� ZHUH� REWDLQHG�

IURP� WKH� ����-����� 0HGLFDO�
([SHQGLWXUH� 3DQHO� 6XUYH\��
FRQVLVWLQJ�RI WZR�� RYHUODSSLQJ��
QRQLQVWLWXWLRQDOL]HG�� DGXOW� FRKRUWV�
ZKR� VHOI-UHSRUWHG� PHGLFDO�
FRQGLWLRQV� DQG� KHDOWK� LQGLFDWRUV��
0HGLFDWLRQV� UHFRUGHG� LQFOXGHG�
JDEDSHQWLQRLGV�� EHQ]RGLD]HSLQHV�
DQG� RSLRLGV�� 0HGLFDO� FRQGLWLRQV�
ZHUH� LGHQWLILHG� E\� VHOI-UHSRUW��
7UHQGV�RYHU�WLPH�ZHUH�FDOFXODWHG� 
6XEMHFWV� ZHUH� �������� DGXOWV��

7KH� SHUFHQWDJH� RI� LQGLYLGXDOV� ZKR�
XVHG�JDEDSHQWLQRLGV�LQFUHDVHG�IURP�
����� LQ� ����� WR� ����� LQ� ����
�S��������� 2I� WKH� JDEDSHQWLQRLGV��
JDEDSHQWLQ� ZDV� XVHG� ������ RI� WKH�
WLPH�� $� VXEJURXS� DQDO\VLV� UHYHDOHG�
LQFUHDVHV� DPRQJ� LQGLYLGXDOV� ROGHU�
WKDQ����\HDUV�DQG�DPRQJ�WKRVH�ZLWK�
GLDEHWHV� 
&RQFOXVLRQ�� 7KLV� VWXG\� IRXQG�

WKDW�WKH�XVH�RI�JDEDSHQWLQRLGV�LQ�WKH�
8QLWHG� 6WDWHV� PRUH� WKDQ� WULSOHG�
EHWZHHQ������DQG������ 

-RKDQVHQ��0��*DEDSHQWLQRLG�8VH�LQ�
WKH� 8QLWHG� 6WDWHV� ����� WKURXJK�
������-$0$� ,QWHUQ�0HG��)HEUXDU\��
�����������������–���� 
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2SLRLG�RYHUGRVH�QRZ�UDQNV�DV�WKH�
OHDGLQJ� FDXVH� RI� GHDWK� UHODWHG� WR�
XQLQWHQWLRQDO� LQMXU\�� $V� VXUJLFDO�
SDWLHQWV�DUH�QHDUO\� IRXU� WLPHV�PRUH�
OLNHO\� WR� UHFHLYH� SRVW-GLVFKDUJH�
RSLRLG� SUHVFULSWLRQV� WKDQ� DUH� WKHLU�
QRQVXUJLFDO� FRXQWHUSDUWV�� WKLV� VWXG\�
ZDV� GHVLJQHG� WR� TXDQWLI\� WKH�
DVVRFLDWLRQ� EHWZHHQ� SRVW-VXUJLFDO�
RSLRLG� SUHVFULELQJ� SDWWHUQV� DQG�
GHSHQGHQFH��RYHUGRVH�DQG�DEXVH� 
7KLV� UHWURVSHFWLYH� VWXG\� XVHG� WKH�

GDWD� IURP� D� FRPPHUFLDO� KHDOWKFDUH�
GDWDEDVH�� 7KH� VDPSOH� LQFOXGHG�
PHPEHUV� ZKR� XQGHUZHQW� VXUJHU\�
DQG� KDG� PHGLFDO� LQVXUDQFH��
LQFOXGLQJ� SKDUPDF\� FRYHUDJH��
EHIRUH� DQG� DIWHU� VXUJHU\�� 3DWLHQWV�
ZHUH�FRQVLGHUHG�RSLRLG�QDwYH�LI�WKH\�
KDG�D�KLVWRU\�RI�VHYHQ�GD\V�RU� OHVV�
RI�RSLRLG�XVH�LQ�WKH����GD\V�SULRU�WR�
VXUJHU\�� 3RVWVXUJLFDO� RSLRLG� XVH�
ZDV� GRFXPHQWHG�� 7KH� SULPDU\�
RXWFRPH� PHDVXUH� ZDV� DQ� ,&'-��
GLDJQRVLV� FRGH� RI� RSLRLG�
GHSHQGHQFH�� DEXVH� DQG�RU�
RYHUGRVH� 
)URP�WKH�GDWDEDVH������������PHW�

WKH� LQFOXVLRQ� FULWHULD� DQG� ZHUH�
IROORZHG� IRU� D�PHDQ� RI� ����� \HDUV��
3RVWRSHUDWLYHO\�� ���� ILOOHG� D�
SUHVFULSWLRQ� IRU� D� SRVWVXUJLFDO�
RSLRLG�� &RPSDUHG� WR� WKRVH� ZLWK� QR�
UHILOOV�� UDWHV� RI� PLVXVH� PRUH� WKDQ�
GRXEOHG�DPRQJ�WKRVH�ZLWK�RQH�UHILOO��
ZLWK�HDFK�DGGLWLRQDO� UHILOO� LQFUHDVLQJ�
WKH� UDWH� RI� PLVXVH� E\� ����
�S��������� (DFK� DGGLWLRQDO� ZHHN� RI�
RSLRLG� XVH� UHVXOWHG� LQ� D� ������
LQFUHDVH� LQ� WKH� UDWH� RI� PLVXVH�
�S��������� &RPSDUHG� � ZLWK� WKH�
GXUDWLRQ� RI� XVH�� WKH� GRVDJH�
SUHVFULEHG� ZDV� D� ZHDNHU� SUHGLFWRU�
RI�PLVXVH� 
&RQFOXVLRQ�� 7KLV� UHWURVSHFWLYH�

VWXG\� RI� RSLRLG� XVH� DIWHU� VXUJHU\�
IRXQG� WKDW� WKH� ULVN�RI�RSLRLG�PLVXVH�
VLJQLILFDQWO\� LQFUHDVHV� IRU� HYHU\�
SUHVFULSWLRQ�UHILOO� 

  
%UDW�� *��� HW� DO�� 3RVWVXUJLFDO�
3UHVFULSWLRQV� IRU� 2SLRLG� 1DLYH�
3DWLHQWV� DQG� $VVRFLDWLRQ� ZLWK�
2YHUGRVH� DQG� 0LVXVH��
5HWURVSHFWLYH� &RKRUW� 6WXG\�� %0-��
�����������-����� 

 

 0(61$�)25�)$,/('�%$&.�
685*(5< 

  
$PRQJ �SDWLHQWV ZLWK�

GHFRPSUHVVLYH� VSLQDO� VXUJHU\��
LQFOXGLQJ� ODPLQHFWRP\�� D� ILEURWLF�
UHDFWLRQ�RFFXUV��ZKLFK�PD\�UHVXOW�LQ�
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SHUVLVWHQW�SDLQ�DQG�SRRU�UHVXOWV��$V�
HSLGXUDO�DQG�UDGLFXODU�ILEURVLV�LV�RQH�
RI� WKH� GHWHUPLQDQWV� RI� IDLOHG� EDFN�
VXUJHU\� V\QGURPH� �)%66���
DGGUHVVLQJ� WKLV� ILEURVLV� KDV� EHHQ�
WKH� IRFXV� RI� LQWHUYHQWLRQDO� WULDOV��
0(61$� �VRGLXP� �-
PHUFDSWRHWKDQHVXOIRQDWH��KDV�EHHQ�
SDWHQWHG� IRU� WKH� GLVVHFWLRQ� RI�
SDWKRORJLF� WLVVXH� IURP� WKH� KHDOWK\�
WLVVXH� LQ� FDVHV� RI� ORFDO� DGKHVLRQV��
7KLV� VWXG\� ZDV� GHVLJQHG� WR�
GHWHUPLQH�WKH�HIILFDF\�RI�0(61$�LQ�
UHGXFLQJ� ILEURVLV� UHODWHG�
FRPSOLFDWLRQV�RI�EDFN�VXUJHU\� 
7KH�DXWKRUV�LGHQWLILHG�SDWLHQWV 
GLDJQRVHG� ZLWK� )%66� ZLWK� WKH�

SUHVHQFH� RI� HSLGXUDO� ILEURVLV� ZKR�
ZHUH� WKRXJKW� QRW� VXLWDEOH� IRU�
UHYLVLRQ� VXUJHU\�� 7KH� VXEMHFWV�
XQGHUZHQW�RQH�SHULGXUDO�LQMHFWLRQ�RI�
0(61$� SHU� ZHHN� IRU� WKUHH�ZHHNV��
$OO�ZHUH� DVVHVVHG� EHIRUH�DQG� DIWHU�
XVLQJ� WKH�2VZHVWU\� 'LVDELOLW\� ,QGH[�
�2',��� WKH� 1XPHULF� 5DWLQJ� 6FDOH�
�156��DQG�2GRPV�FULWHULD� 
)URP� 6HSWHPEHU� RI� ����� WR�

1RYHPEHU� RI� ������ VL[� SDWLHQWV�
ZHUH� HQUROOHG�� ZLWK� D� PHDQ� DJH� RI�
��� \HDUV�� ,PSURYHPHQWV� LQ� VFRUHV��
RQ�WKH�156�RI�SDLQ�IURP�EDVHOLQH�WR�
WKUHH�PRQWKV�DIWHU�WKH�ILQDO�LQMHFWLRQ�
UDQJHG� IURP� ������ WR� ����� 2',�
VFRUH� LPSURYHPHQW� DYHUDJHG� �����
DQG� WKH� DYHUDJH� UHGXFWLRQ� LQ�
PRUSKLQH� HTXLYDOHQFH� XVH� SHU� GD\�
ZDV������ 
&RQFOXVLRQ�� 7KLV�SLORW� VWXG\�RI�

SDWLHQWV�ZLWK�FKURQLF��GLVDEOLQJ�SDLQ�
IRXQG�WKDW�WKH�XVH�RI�0(61$�WR�O\VH�
WKH� EUDQFKHV� RI� ILEURVLV� UHVXOWHG� LQ�
LPSURYHPHQWV� LQ� SDLQ� DQG� GLVDELOLW\�
VFRUHV� 

&DUDVVLWL�� 0��� HW� DO�� )DLOHG� %DFN�
6XUJHU\�6\QGURPH��$�1HZ�6WUDWHJ\�
E\�WKH�(SLGXUDO�,QMHFWLRQ�RI�0(61$��
0XVFXORVNHO� 6XUJ�� '2,� ���������
V�����-���-���� 
 

352*126,6�2)�3/$17$5�
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 3ODQWDU�IDVFLLWLV��3)��LV�RQH�RI�WKH�

PRVW� IUHTXHQW� FDXVHV� RI� KHHO� SDLQ��
7KLV� VWXG\� ZDV� GHVLJQHG� WR�
GHWHUPLQH� WKH� ORQJ-WHUP� SURJQRVLV�
RI� 3)�� DQG� WR� HYDOXDWH� ZKHWKHU�
EDVHOLQH� FKDUDFWHULVWLFV� PLJKW� KHOS�
SUHGLFW�WKH�RXWFRPH� 
6XEMHFWV� ZHUH� ���� SDWLHQWV� ZLWK�

3)�SUHVHQWLQJ�IRU�FOLQLFDO�HYDOXDWLRQ��
7KH�SDWLHQWV�ZHUH�JLYHQ�LQVWUXFWLRQV�
IRU� UHKDELOLWDWLRQ� DQG� ZHUH� WKHQ�
SURYLGHG� D� YDULHW\� RI� WUHDWPHQWV� DV�
UHFRPPHQGHG� E\� WKHLU� SK\VLFLDQV��
$W� IROORZ-XS�� WKH� SDWLHQWV� ZHUH�
LQWHUYLHZHG�DQG�XQGHUZHQW�D�FOLQLFDO�

HYDOXDWLRQ DQG� XOWUDVRXQG�
H[DPLQDWLRQ�RI� WKH�SODQWDU� IDVFLD�RI�
ERWK� IHHW��6\PSWRPV�ZHUH� UDWHG�RQ�
D� ��-SRLQW�� 1XPHULFDO� 5DWLQJ� 6FDOH�
�156�� 
2I� WKH� ���� SDWLHQWV� GLDJQRVHG�

ZLWK� 3)�� ���� ZHUH� HOLJLEOH� DQG�
DJUHHG� WR� SDUWLFLSDWH�� 7KH� PHDQ�
IROORZ-XS� ZDV� ���� \HDUV� IURP� WKH�
RQVHW�RI�V\PSWRPV��$W�IROORZ-XS��WKH�
VXEMHFWV� UHSRUWHG� KDYLQJ� WULHG� DQ�
DYHUDJH� RI� ���� GLIIHUHQW� WUHDWPHQWV��
$W� WKDW� WLPH�� ���� ZHUH�
DV\PSWRPDWLF� DQG� ����
V\PSWRPDWLF�� 2I� WKRVH� ZKR� ZHUH�
DV\PSWRPDWLF� DW� IROORZ-XS�� ������
KDG�H[SHULHQFH�DW�OHDVW�RQH�UHODSVH�
EHIRUH� UHSRUWLQJ� SHUPDQHQW� UHOLHI��
8OWUDVRXQG� HYDOXDWLRQ� UHYHDOHG� QR�
VLJQLILFDQW� GLIIHUHQFH� LQ� SODQWDU�
IDVFLDO� WKLFNQHVV� EHWZHHQ� WKH�
V\PSWRPDWLF� DQG� DV\PSWRPDWLF�
JURXSV��2I�WKRVH�ZLWK�UHVROXWLRQ��WKH�
PHDQ� WLPH� ZLWK� V\PSWRPV� SULRU� WR�
UHVROXWLRQ�ZDV�����GD\V� 
&RQFOXVLRQ�� 7KLV� VWXG\� IRXQG�

WKDW�� RI� SDWLHQWV� SUHVHQWLQJ� IRU�
WUHDWPHQW�RI� SODQWDU� IDVFLLWLV��������
VWLOO�KDG�V\PSWRPV�DW�WHQ�\HDUV� 

+DQVHQ�� /��� HW� DO�� /RQJ-7HUP�
3URJQRVLV� RI� 3ODQWDU� )DVFLLWLV�� $� ��
WR��-<HDU� )ROORZ-8S� 6WXG\� RI� ����
3DWLHQWV� :LWK� 8OWUDVRXQG�
([DPLQDWLRQ��2UWKR� -� 6SRUWV� 0HG��
����� �
����'2,������������������������
� 

 %5$&,1*�$)7(5�63,1$/�
)86,21 

$�UHFHQW�VXUYH\�IRXQG�WKDW�����RI�
VXUJHRQV� SUHVFULEH� VRPH� W\SH� RI�
EUDFH� DIWHU� VSLQH� VXUJHU\�� 7KLV�
SURVSHFWLYH� VWXG\� ZDV� GHVLJQHG� WR�
EHWWHU�XQGHUVWDQG�WKH�HIIHFW�RI�HDUO\�
EUDFLQJ� RI� SDWLHQWV� XQGHUJRLQJ�
SRVWHULRU�VSLQDO� LQVWUXPHQWHG� IXVLRQ�
�36,)�� 
7KLV� SURVSHFWLYH� WULDO� LQFOXGHG� DOO�

SDWLHQWV� ZLWK� OXPEDU� GHJHQHUDWLYH�
FRQGLWLRQV� DGPLWWHG� IRU� 36,)�� 7KH�
VXEMHFWV� ZHUH� UDQGRPL]HG� WR� D�
EUDFH� �Q ���� RU� QR� EUDFH� �Q ����
JURXS��$IWHU�36,)� VXUJHU\�� WKRVH� LQ�
WKH� EUDFH� JURXS� ZHUH� LQVWUXFWHG� WR�
ZHDU� D� ULJLG�� PROGHG�� OXPERVDFUDO�
RUWKRVLV� �/62�� IXOO-WLPH� IRU� HLJKW�
ZHHNV�� H[FHSW� GXULQJ� K\JLHQH� DQG�
ZRXQG� FDUH�� 7KLV� ZDV� IROORZHG� E\�
GD\WLPH� ZHDU� IRU� DQRWKHU� IRXU�
ZHHNV�� 7KH� FRQWURO� JURXS�
XQGHUZHQW� WKH� VDPH� SRVWRSHUDWLYH�
UHKDELOLWDWLRQ�� ZLWKRXW� WKH� XVH� RI� D�
EUDFH�� 3DUWLFLSDQWV� ZHUH� DVVHVVHG�
ZLWK� WKH� 2VZHVWU\� 'LVDELOLW\� ,QGH[�
�2',��TXHVWLRQQDLUH��WKH�6KRUW�)RUP�
�6)�-���*HQHUDO�+HDOWK�6XUYH\�DQG�

D�YLVXDO�DQDORJ�VFDOH��9$6��IRU�EDFN�
SDLQ� DW� EDVHOLQH�� DQG� WKHQ� DW� VL[�
ZHHNV�DQG�WKUHH�PRQWKV� 
6FRUHV�RQ�WKH�2',�LPSURYHG�LQ 
ERWK� JURXSV�� ZLWK� VLPLODU�

RXWFRPHV� QRWHG� DW� VL[� ZHHNV�� EXW�
ZLWK� JUHDWHU� JDLQV� LQ� WKH� FRQWURO�
JURXS� DW� WKUHH� PRQWKV� �S �������
,PSURYHPHQWV�LQ�6)-���VFRUHV�ZHUH�
VLPLODU� EHWZHHQ� WKH� JURXSV� DW� VL[�
ZHHNV�� EXW� VLJQLILFDQW� RQO\� IRU� WKH�
FRQWURO� JURXS� DW� WKUHH� PRQWKV�
�S ������� 6LJQLILFDQWO\� EHWWHU� 9$6�
VFRUHV� ZHUH� VHHQ� LQ� WKH� FRQWURO�
JURXS� DW� WKUHH� PRQWKV���������
�S ������� 1R�
LQVWUXPHQWDWLRQ� IDLOXUH�ZDV�QRWHG� LQ�
HLWKHU�JURXS� 
&RQFOXVLRQ�� 7KLV� SURVSHFWLYH��

UDQGRPL]HG� VWXG\� RI� SDWLHQWV�
XQGHUJRLQJ� SRVWHULRU� VSLQDO�
LQVWUXPHQWHG� IXVLRQ� IRXQG� WKDW�
WKRVH� ZKR� GLG� QRW� KDYH�
SRVWRSHUDWLYH� EUDFLQJ� SHUIRUPHG�
EHWWHU�WKDQ�WKRVH�ZKR�GLG� 

6ROLPDQ�� +��� HW� DO�� (DUO\� ,PSDFW� RI�
3RVWRSHUDWLYH� %UDFLQJ� RQ� 3DLQ� DQG�
4XDOLW\� RI� /LIH� DIWHU� 3RVWHULRU�
,QVWUXPHQWHG� )XVLRQ� IRU� /XPEDU�
'HJHQHUDWLYH� &RQGLWLRQV�� $�
5DQGRPL]HG� 7ULDO�� 6SLQH�� ������
)HEUXDU\���������������-���� 

 
 

&21&866,21�121',6&/2685(�
,1�7+(�1$7,21$/�)227%$//�
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6WXGLHV�RI� UHWLUHG�QDWLRQDO� IRRWEDOO�

OHDJXH� �1)/�� SOD\HUV� KDYH� IRXQG�
DVVRFLDWLRQV� EHWZHHQ� UHFXUUHQW�
FRQFXVVLRQV� DQG� DGYHUVH� KHDOWK�
RXWFRPHV��'HVSLWH� WKH� LQVWLWXWLRQ� RI�
D� FRQFXVVLRQ� SURWRFRO� LQ� WKH� �����
VHDVRQ�� DVVHVVPHQW� RI� FRQFXVVLRQ�
UHPDLQV� GHSHQGHQW� WR� VRPH� H[WHQW�
XSRQ� WKH�ZLOOLQJQHVV�RI� WKH�DWKOHWHV�
WR�GLVFORVH�V\PSWRPV��7KLV�VWXG\�RI�
UHWLUHG�1)/�SOD\HUV�ZDV�GHVLJQHG�WR�
GHWHUPLQH� WKH� H[WHQW� RI�
QRQGLVFORVXUH�RI�FRQFXVVLRQ�HYHQWV� 
7KLV� UHWURVSHFWLYH� VXUYH\� XVHG�

GDWD� IURP� WKH� UHWLUHG� 1)/� SOD\HUV�
*HQHUDO�+HDOWK�6XUYH\� �*+6���ZLWK�
UHVSRQVHV� IURP� SOD\HUV� UDQJLQJ�
IURP� WKRVH� SOD\LQJ� EHIRUH� :RUOG�
:DU� ,,� WR� WKRVH�SOD\LQJ� LQ� WKH� HDUO\�
����V�� $� EDVHOLQH� LQVWUXPHQW� ZDV�
VHQW� WR� DOO� OLYLQJ� PHPEHUV� RI� WKH�
1)/� 5HWLUHG� 3OD\HUV� $VVRFLDWLRQ� LQ�
������ZLWK�D� IROORZ-XS�*+6�VHQW� LQ�
������7KH�VXUYH\�FRQWDLQHG�TXHULHV�
FRQFHUQLQJ� VSRUWV� UHODWHG�
FRQFXVVLRQV� GXULQJ� WKH� SOD\HUV¶�
FDUHHU� DQG� ZKHWKHU� DQ\� RI� WKHVH�
ZDV�XQUHSRUWHG�WR�WKH�PHGLFDO�VWDII� 
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2I�WKH UHVSRQGHQWV��������
UHSRUWHG� WKDW� WKH\�KDG�VXVWDLQHG�DW�
OHDVW� RQH� FRQFXVVLRQ� WKDW� WKH\� GLG�
QRW� GLVFORVH� WR� WKH� PHGLFDO� VWDII��
7KH� SUHYDOHQFH� RI� DW� OHDVW� RQH�
QRQGLVFORVXUH� ZDV� KLJKHU� DPRQJ�
WKRVH�ZLWK�PRUH�SURIHVVLRQDO�FDUHHU�
FRQFXVVLRQV��UDQJLQJ�IURP�������LQ�
WKRVH�ZLWK�RQH�RU� WZR�FRQFXVVLRQV��
WR� ���� DPRQJ� WKRVH� ZLWK� ��� RU�
PRUH�FRQFXVVLRQV� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

UHWLUHG� 1DWLRQDO� )RRWEDOO� /HDJXH�
SOD\HUV� IRXQG� WKDW� RYHU�KDOI� GLG�QRW�
GLVFORVH�WR�WKH�PHGLFDO�WHDP�DW�OHDVW�
RQH�FRQFXVVLRQ�GXULQJ� WKHLU�SOD\LQJ�
FDUHHUV� 

.HUU�� =��� HW� DO�� &RQFXVVLRQ�
1RQGLVFORVXUH� GXULQJ� 3URIHVVLRQDO�
&DUHHU� DPRQJ� D� &RKRUW� RI� )RUPHU�
1DWLRQDO� )RRWEDOO� /HDJXH� $WKOHWHV��
$P�-�6SRUWV�0HG���������-DQXDU\��
����������-��� 

 
0(',&$7,21��3+<6,&$/�
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/XPEDU� VSLQDO� VWHQRVLV� �/66�� LV�

DVVRFLDWHG� ZLWK� QHXURORJLFDO�
V\PSWRPV�DQG�D� UHGXFHG�TXDOLW\�RI�
OLIH�� SDUWLFXODUO\� DPRQJ� WKH� HOGHUO\��
7KLV� VWXG\� FRPSDUHG�
DFHWDPLQRSKHQ�� H[HUFLVH� DQG�
DFXSXQFWXUH� DV� FRQVHUYDWLYH�
WUHDWPHQWV�IRU�SDWLHQWV�ZLWK�/66� 
6XEMHFWV� ZHUH� DGXOWV� ZLWK� /��

UDGLFXORSDWK\� DVVRFLDWHG� ZLWK� /66��
WUHDWHG�EHWZHHQ�'HFHPEHU�RI������
DQG� -DQXDU\� RI� ������ 7KH��
SDUWLFLSDQWV� ZHUH� UDQGRPL]HG� WR�
UHFHLYH�� ������ PJ� RI�
DFHWDPLQRSKHQ�� WKUHH� WLPHV� SHU�
GD\�� ��� SK\VLFDO� WKHUDS\�� LQFOXGLQJ�
VL[� VHWV� RI� ��� UHSHWLWLRQV� RI� EDFN�
IOH[LRQ�H[HUFLVHV�RU����DFXSXQFWXUH��
,QWHUYHQWLRQV�ZHUH�SURYLGHG�WZLFH�LQ�
WKH� ILUVW�ZHHN�DQG�RQFH�HDFK�ZHHN�
IURP� ZHHNV� WZR� WKURXJK� IRXU�� 7KH�
DFXSXQFWXUH� VLWHV� LQFOXGHG� %/-���
�6KHQVKX��� %/-��� �'DFKDQJVKX���
%/-�� ��+RNR��� %/-��� �=KLELDQ��� %/-
��� �:HL]KRQJ�� DQG� *%-���
�<DQJOLQJTXDQ��� 7KH� SULPDU\�
RXWFRPH� PHDVXUH� ZDV� WKH� =XULFK�
0HGLFDWLRQ� 4XHVWLRQQDLUH� �=04���
FRPSOHWHG� EHIRUH�� DQG� IRXU� ZHHNV�
DIWHU�WUHDWPHQW� 
$� WRWDO� RI� ���� SDWLHQWV� ZHUH�

UDQGRPL]HG� LQWR� WKH� WKUHH� JURXSV��
6\PSWRP� VHYHULW\� VFRUHV� LPSURYHG�
LQ� WKH� DFHWDPLQRSKHQ� JURXS�
�S �������� WKH� H[HUFLVH� JURXS�
�S ������� DQG� WKH� DFXSXQFWXUH�
JURXS� �S ������� ZLWK� QR� VLJQLILFDQW�
GLIIHUHQFHV� EHWZHHQ� WKH� WKUHH������
JURXSV� 7KH�PHDQ�LPSURYHPHQWV�LQ�
SK\VLFDO� IXQFWLRQ� VFRUHV� ZHUH�

VLJQLILFDQWO\� JUHDWHU� RQO\� DIWHU�
DFXSXQFWXUH�� DQG� ZHUH� VLJQLILFDQWO\�
JUHDWHU� LQ� WKH� DFXSXQFWXUH� WKDQ� LQ�
WKH�H[HUFLVH�JURXS��$V�FRPSDUHG�WR�
WKH� DFHWDPLQRSKHQ� JURXS��
VDWLVIDFWLRQ� ZDV� EHWWHU� LQ� WKH�
DFXSXQFWXUH� JURXS� �S ��������� DQG�
WUHQGHG� WRZDUG�EHLQJ�EHWWHU� WKDQ� LQ�
WKH�H[HUFLVH�JURXS��S ������ 
&RQFOXVLRQ�� 7KLV� -DSDQHVH�

VWXG\�RI�SDWLHQWV�ZLWK� OXPEDU�VSLQDO�
VWHQRVLV� IRXQG� WKDW� SDLQ� DQG�
IXQFWLRQ�FDQ�EH�EHWWHU�LPSURYHG�ZLWK�
DFXSXQFWXUH� WKDQ� ZLWK� H[HUFLVH� RU�
DFHWDPLQRSKHQ� 

2ND��+���HW�DO��$�&RPSDUDWLYH�6WXG\�
RI� 7KUHH� &RQVHUYDWLYH� 7UHDWPHQWV�
LQ� 3DWLHQWV� ZLWK� /XPEDU� 6SLQDO�
6WHQRVLV�� /XPEDU� 6SLQDO� 6WHQRVLV�
ZLWK� $FXSXQFWXUH� DQG� 3K\VLFDO�
7KHUDS\� 6WXG\� �/$3� 6WXG\��� %0&�
&RPSOLPHQWDU\� $OW� 0HG�� ������
������ 
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6WXGLHV� KDYH� VXJJHVWHG� WKDW�� LQ�

DGGLWLRQ� WR� MRLQW� VSHFLILF�
LQIODPPDWLRQ��V\VWHPLF�LQIODPPDWLRQ�
LV�DOVR�LQYROYHG�LQ�WKH�SDWKRJHQHVLV�
RI� RVWHRDUWKULWLV� �2$��� $V� KLJKHU�
OHYHOV� RI� 2PHJD-�� SRO\XQVDWXUDWHG�
IDWW\� DFLGV�� DQG� ORZHU� OHYHOV� RI�
2PHJD-���DUH�DVVRFLDWHG�ZLWK�ORZHU�
LQIODPPDWLRQ� DQG� SDLQ� LQ�
LQIODPPDWRU\� FRQGLWLRQV� VXFK� DV�
UKHXPDWRLG� DUWKULWLV�� WKLV� VWXG\�
LQYHVWLJDWHG� WKH� DVVRFLDWLRQ�
EHWZHHQ�WKHVH�OHYHOV�DQG�V\PSWRPV�
DPRQJ�SDWLHQWV�ZLWK�2$�RI�WKH�NQHH� 
6XEMHFWV�ZHUH������WR�����\HDUV��RI�

DJH� ZLWK� V\PSWRPDWLF� 2$� RI� WKH�
NQHH�� $OO� FRPSOHWHG� VHOI-UHSRUWHG�
PHDVXUHV� RI� FOLQLFDO� SDLQ� DQG�
IXQFWLRQDO� OLPLWDWLRQV�� LQFOXGLQJ� WKH�
:HVWHUQ� 2QWDULR� DQG� 0F0DVWHU�
8QLYHUVLWLHV� ,QGH[� RI� 2VWHRDUWKULWLV�
�:20$&��� WKH� *UDGHG� &KURQLF�
3DLQ� 6FDOH� DQG� WKH� 6KRUW� 3K\VLFDO�
3HUIRUPDQFH� %DWWHU\� �633%��� ,Q�
DGGLWLRQ�� DOO� ZHUH� DVVHVVHG� ZLWK�
VHYHUDO� SV\FKRVRFLDO� PHDVXUHV��
%ORRG� VDPSOHV� ZHUH� FROOHFWHG� ZLWK�
2PHJD–��� 2PHJD–�� UDWLRV�
GHWHUPLQHG�� 7KRVH� ZLWK� KLJK� UDWLRV�
ZHUH� FRPSDUHG� WR� WKRVH� ZLWK� ORZ�
UDWLRV� 
6XEMHFWV� LQ� WKH� KLJK� UDWLR� JURXS�

REWDLQHG� ZRUVH� VFRUHV� RQ� WKH�
:20$&� �S �������� DQG� VOLJKWO\�
ORZHU� SK\VLFDO� IXQFWLRQ� VFRUHV� RQ�
WKH�633%�FKDLU�VWDQG��S �������DQG��
WRWDO� VFRUHV� �S ������� WKDQ� GLG�
WKRVH� � LQ� WKH� ORZ� UDWLR� JURXS�� 7KH�
KLJK� UDWLR� JURXS� UHSRUWHG� JUHDWHU�
SDLQ� LQWHQVLW\� IROORZLQJ� ���

PHFKDQLFDO� WDSV�� KDG� KLJKHU�
SHUFHLYHG� VWUHVV� DQG� UHSRUWHG�
JUHDWHU�QHJDWLYH�DIIHFW� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

DGXOWV� ZLWK� V\PSWRPDWLF�
RVWHRDUWKULWLV�RI� WKH�NQHH�IRXQG�WKDW�
WKRVH�ZLWK�ORZHU�2PHJD-��2PHJD-��
UDWLRV� KDYH� ORZHU� OHYHOV� RI� NQHH�
SDLQ�� EHWWHU� SK\VLFDO� IXQFWLRQ�� DQG�
OHVV� SV\FKRVRFLDO� GLVWUHVV� WKDQ� GR�
WKRVH� ZLWK� KLJK� 2PHJD-��2PHJD-��
UDWLRV� 

6LELOOH��.���HW�DO��2PHJD-���2PHJD-��
38)$�5DWLR�� 3DLQ�� )XQFWLRQLQJ� DQG�
'LVWUHVV� LQ� $GXOWV� ZLWK� .QHH� 3DLQ��
&OLQ� -� 3DLQ��������)HE������������-
���� 
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7HQGLQRSDWK\� RI� WKH� JOXWHXV�
PHGLXV�DQG�RU�PLQLPXV�WHQGRQV�LV�D�
PDMRU� FDXVH� RI� ODWHUDO� KLS� SDLQ� RU�
JUHDWHU� WURFKDQWHULF�SDLQ�V\QGURPH��
7KLV�VWXG\�FRPSDUHG�WKH�HIILFDF\�RI�
LQMHFWLRQV� ZLWK� JOXFRFRUWLFRLGV�� ZLWK�
DQG� ZLWKRXW� SODWHOHW� ULFK� SODVPD�
�353��� IRU� WKH� WUHDWPHQW� RI� JOXWHDO�
WHQGLQRSDWK\��*7�� 
(OLJLEOH� VXEMHFWV� ZHUH� ��� WR� ���

\HDUV�RI�DJH��DOO�ZLWK�D�KLVWRU\�RI�*7�
RI� JUHDWHU� WKDQ� IRXU� PRQWKV¶�
GXUDWLRQ�� 7KH� SDUWLFLSDQWV� ZHUH�
UDQGRPL]HG� WR�D�JOXFRFRUWLFRLG�RU�D�
353� JURXS�� ZLWK� ERWK� XQGHUJRLQJ�
EORRG� ZLWKGUDZDO� RI� ��� P/�� ,Q� WKH�
353� JURXS�� VL[� WR� VHYHQ� P/� RI�
DXWRORJRXV� 353� ZHUH� LQMHFWHG� LQWR�
WKH� DIIHFWHG� DUHD� RI� WKH� WHQGRQ�
XVLQJ� XOWUDVRXQG� JXLGDQFH�� ,Q� WKH�
FRUWLFRVWHURLG� JURXS�� D� VLPLODU�
YROXPH� RI� FRUWLFRVWHURLG� ZDV�
LQMHFWHG��XVLQJ�WKH�VDPH�SURFHGXUH��
7KH� SULPDU\� RXWFRPH� PHDVXUHV�
ZHUH� SDLQ� DQG� IXQFWLRQ�� DVVHVVHG�
ZLWK� WKH� PRGLILHG� +DUULV� +LS� VFRUH�
�P++6��� DGPLQLVWHUHG� DW� WZR�� VL[�
DQG� ��� ZHHNV�� $V� WKH� PLQLPDO�
FOLQLFDOO\� LPSRUWDQW� GLIIHUHQFH� �0&,��
IRU� WKH�P++6� LV� EHHQ�VKRZQ� WR�EH�
HLJKW�SRLQWV�� WKLV�FXWRII�ZDV�XVHG�WR�
KHOS�HVWLPDWH�FOLQLFDO�HIILFDF\� 
$W� ��� ZHHNV�� WKH� PHDQ� P++6�

VFRUHV� LPSURYHG� WR� ������ LQ� WKH�
353� JURXS� DQG� ������ LQ� WKH�
FRUWLFRVWHURLG� JURXS� �S �������� 7KH�
SURSRUWLRQV� RI� VXEMHFWV� ZKR�
DFKLHYHG� WKH� SUHGHILQHG� 0&,�
FKDQJH� IURP� EDVHOLQH� DW� ��� ZHHNV�
ZHUH� ������ LQ� WKH� FRUWLFRVWHURLG�
JURXS� DQG� ���� LQ� WKH� 353� JURXS�
�S ��������7KHUH�ZHUH�QR�VLJQLILFDQW�
WUHDWPHQW�UHODWHG��DGYHUVH�HYHQWV�LQ�
HLWKHU�JURXS� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

SDWLHQWV� ZLWK� FKURQLF� JOXWHDO�



 

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

 

 

WHQGLQRSDWK\� IRXQG� EHWWHU� FOLQLFDO�
LPSURYHPHQW� ZLWK� D� VLQJOH� LQMHFWLRQ�
RI�353�WKDQ�ZLWK�D�VLQJOH�LQMHFWLRQ�RI�
FRUWLFRVWHURLG� 

)LW]SDWULFN�� -��� HW� DO�� 7KH�
(IIHFWLYHQHVV� RI� 3ODWHOHW� 5LFK�
3ODVPD� ,QMHFWLRQV� LQ� *OXWHDO�
7HQGLQRSDWK\�� $� 5DQGRPL]HG��
'RXEOH-%OLQG�� &RQWUROOHG� 7ULDO�
&RPSDULQJ� D� 6LQJOH� 3ODWHOHW-5LFK�
3ODVPD� ,QMHFWLRQ� ZLWK� D� 6LQJOH�
&RUWLFRVWHURLG�,QMHFWLRQ��$P�-�6SRUWV�
0HG�� ������ -DQXDU\��
'2,������������������������� 
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5HFHQW� VWXGLHV� KDYH� VXJJHVWHG�
WKDW� UDGLDO� H[WUDFRUSRUHDO� VKRFN�
ZDYH� WKHUDS\� �U(6:7�� FDQ� UHGXFH�
SDLQ�DQG�LPSURYH�IXQFWLRQ�LQ�SDWLHQWV�
ZLWK� FDUSDO� WXQQHO� V\QGURPH� �&76���
7KLV�VWXG\�FRPSDUHG�WKH�HIIHFWV�RI�D�
VLQJOH� GRVH� RI� U(6:7� YHUVXV� ORFDO�
FRUWLFRVWHURLG� LQMHFWLRQ� �/&V,��� $GXOW�
SDWLHQWV� SUHVHQWLQJ� ZLWK� &76� ZHUH�
UDQGRPO\� DVVLJQHG� WR� D� JURXS� WR�
UHFHLYH�D�VLQJOH�GRVH�RI�U(6:7�RU�D�
VLQJOH� /&VO�� 7KRVH� LQ� WKH� U(6:7�
JURXS� UHFHLYHG� VHYHQ� PLQXWHV� RI�
FRQWLQXRXV�VKRFNZDYHV� DW���%DU�����
+]� IUHTXHQF\�� ������ VKRFNV�� %7/-
�����6:7� UDGLDO� VKRFNZDYH���
PRGH�  7KH� LQMHFWLRQ�
JURXS� UHFHLYHG� �� PO� RI�
WULDPFLQRORQH� �DFHWRQLGH��� ��� PJ��
PL[HG� ZLWK� �� PO� RI� RQH� SHUFHQW�
OLGRFDLQH�� 7KH� SULPDU\� RXWFRPH�
PHDVXUH� ZDV� WKH� %RVWRQ� 6HOI-
$VVHVVPHQW�4XHVWLRQQDLUH��%4��� 
&RPSDUHG ZLWK EDVHOLQH�

D� VLJQLILFDQW� LPSURYHPHQW� LQ� SDLQ�
DQG� IXQFWLRQ� VFRUHV�� ZDV� QRWHG� DW�
ZHHNV� ��� DQG� ��� FRPSDUHG� WR�
EDVHOLQH� LQ� WKH� U(6:7� JURXS�� ZLWK�
QR� VLJQLILFDQW� FKDQJH� QRWHG� LQ� WKH�
/&V,� JURXS�� ,Q� DGGLWLRQ�� VLJQLILFDQW�
UHGXFWLRQV� LQ� V\PSWRP� VHYHULW\� DQG�
%4� VFRUHV� ZHUH� IRXQG� DW� ZHHNV�
IRXU�����DQG����LQ�WKH�U(6:7�JURXS��
ZLWK� VLJQLILFDQW� UHGXFWLRQV� QRWHG� LQ�
WKH�LQMHFWLRQ�JURXS�DW�ZHHNV�RQH�DQG�
IRXU�� (OHFWURGLDJQRVWLF� VWXGLHV�
UHYHDOHG� D� VLJQLILFDQW� GHFUHDVH� LQ�
SHDN� VHQVRU\� GLVWDO� ODWHQF\� LQ� ERWK�
JURXSV� DW� ZHHN� ��� DV� FRPSDUHG� WR�
EDVHOLQH� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

SDWLHQWV�ZLWK�FDUSDO�WXQQHO�V\QGURPH�
IRXQG� WKDW�D�VLQJOH�VHVVLRQ�RI� UDGLDO�
H[WUDFRUSRUHDO� VKRFN� ZDYH� WKHUDS\�
PD\� SURYLGH� JUHDWHU� V\PSWRP� DQG�
IXQFWLRQDO� LPSURYHPHQW� WKDQ� VWHURLG�
LQMHFWLRQV� 

$WWKDNRPRO��3���HW�DO��&RPSDULVRQ�RI�

6LQJOH-'RVH� 5DGLDO� ([WUDFRUSRUHDO�
6KRFNZDYH�DQG�/RFDO�&RUWLFRVWHURLG�
,QMHFWLRQ� IRU� 7UHDWPHQW� RI� &DUSDO�
7XQQHO� 6\QGURPH�� ,QFOXGLQJ� 0LG-�
7HUP� (IILFDF\�� $� 3URVSHFWLYH�
5DQGRPL]HG� &RQWUROOHG� 7ULDO�� %0&�
0XVFXORVNHO�'LV��������������� 

 
&,7586�)/$9212,'6�$1'�
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([KDXVWLYH� H[HUFLVH� LQFUHDVHV�
UHDFWLYH� R[\JHQ� VSHFLHV� �526���
OHDGLQJ� WR� PXVFOH� ILEHU� GDPDJH��
HYHQWXDOO\� FUHDWLQJ� PXVFOH� IDWLJXH��
3RO\SKHQROV� LQFOXGLQJ� IODYRQRLGV��
GHULYHG� SULPDULO\� IURP� IUXLWV�� KDYH�
EHHQ� VKRZQ� WR� UHGXFH� PXVFOH�
VRUHQHVV� DQG� LPSURYH� PXVFOH�
VWUHQJWK� DQG� HQGXUDQFH�� 6RPH�
IODYRQRLGV� KDYH� DOVR� EHHQ� IRXQG� WR�
VWLPXODWH� QLWULF� R[LGH� SURGXFWLRQ��
FDXVLQJ� YDVRGLODWLRQ� DQG� LPSURYLQJ�
EORRG�IORZ��7KLV�VWXG\�ZDV�GHVLJQHG�
WR� GHWHUPLQH� ZKHWKHU� FLWUXV�
IODYRQRLG� �&)�� FDQ� LPSURYH�
SHUIRUPDQFH�LQ�WUDLQHG�DWKOHWHV� 
6XEMHFWV� ZHUH� ���PDOHV�� DJHV� ���

WR� ���� DOO� HQJDJHG� LQ� PRGHUDWH� WR�
KLJK�SK\VLFDO�DFWLYLW\� IRU�D�PLQLPXP�
RI� ��� PLQXWHV�� WKUHH� RU� PRUH� WLPHV�
SHU� ZHHN�� (DFK� SDUWLFLSDQW� ZDV�
WHVWHG� RQ� D� F\FOH� HUJRPHWHU� IRU�
PD[LPDO� SRZHU�� R[\JHQ�
FRQVXPSWLRQ� DQG� PD[LPDO� R[\JHQ�
FRQVXPSWLRQ�� 7KH� VXEMHFWV� ZHUH�
WKHQ� UDQGRPL]HG� WR� UHFHLYH� D� GDLO\�
GRVH�RI�����PJ�RI�&)�RU�D�SODFHER� 
$IWHU�IRXU�ZHHNV��ERWK�WKH�DEVROXWH�

DQG� UHODWLYH� SRZHU� RXWSXWV� ZHUH�
VLJQLILFDQWO\� LQFUHDVHG� LQ� WKH� &)�
JURXS�� ZLWK� QR� VXFK� JDLQ� LQ� WKH�
SODFHER� JURXS�� 7KH� 92��
FRQVXPSWLRQ�SRZHU� UDWLR�
VLJQLILFDQWO\� LPSURYHG� �S ������� E\�
����� LQ� WKH�&)�JURXS��FRPSDUHG� WR�
�����LQ�WKH�SODFHER�JURXS��S ������ 
&RQFOXVLRQ�� 7KLV� VWXG\� IRXQG�

WKDW� FLWUXV� IODYRQRLG� H[WUDFW� IRU� IRXU�
ZHHNV� VLJQLILFDQWO\� LQFUHDVHG�
DEVROXWH� SRZHU� DV� FRPSDUHG� ZLWK�
SODFHER� 

 
2YHUGHYHVW�� (��� HW� DO�� &LWUXV�
)ODYRQRLG� 6XSSOHPHQWDWLRQ�
,PSURYHV� ([HUFLVH� 3HUIRUPDQFH� LQ�
7UDLQHG�$WKOHWHV��-� 6SRUWV� 6FL� 0HG��
����������������-��� 
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,Q�WKH�8QLWHG�6WDWHV��RYHU�RQH�WKLUG�

RI� DGXOWV� DUH� REHVH�� ZLWK� �����
FODVVLILHG� DV� H[WUHPHO\� REHVH��'DWD�
FRQFHUQLQJ� WKH� RXWFRPH� RI� REHVH�

SDWLHQWV� IROORZLQJ� OXPEDU� VSLQH�
VXUJHU\� KDYH� VXJJHVWHG� WKDW� WKHVH�
SDWLHQWV� H[SHULHQFH� LPSURYHPHQW� LQ�
ERWK� EDFN� DQG� OHJ� SDLQ�� 7KLV� VWXG\�
ZDV�GHVLJQHG� WR�GHWHUPLQH�ZKHWKHU�
WKH� LQFUHDVHG� DFWLYLW\� DIWHU� VXUJHU\�
UHVXOWV�LQ�ZHLJKW�ORVV� 
'DWD� ZHUH� H[WUDFWHG� IURP� WKH�

KHDOWK� UHFRUGV� RI� DQ� LQWHJUDWHG�
KHDOWK� FDUH� V\VWHP� �.DLVHU�
3HUPDQHQWH�� IRU� SDWLHQWV� ZLWK�
VXUJHULHV�DW� OXPEDU�GLVFV��-���%RG\�
PDVV� LQGH[� �%0,�� ZDV� UHFRUGHG�
IURP� RQH� \HDU� EHIRUH� WR� RQH� \HDU�
DIWHU� WKH� VXUJHU\�� 7KH� RXWFRPH� RI�
LQWHUHVW� ZDV� D� ZHLJKW� ORVV� RI� ILYH�
SHUFHQW�DW�RQH�\HDU�SRVW-�VXUJHU\� 
2I� WKH� ������ SDWLHQWV� LQFOXGHG� LQ�

WKH� VDPSOH�� ���� ZHUH� QRQ-REHVH�
�%0,����NJ�P���� ������ZHUH�REHVH�
�%0,����WR���NJ�P���DQG������ZHUH�
H[WUHPHO\�REHVH��!��NJ�P����:HLJKW�
ORVV�� DV� D� SHUFHQW� RI� %0,�� ZDV�
������ IRU� D�%0,� RI� OHVV� WKDQ� ��NJ�
P��� ������ IRU� D� %0,� RI� ��-��NJ�P��
DQG�������IRU�D�%0,�RI�!���NJ�P�� 
&RPSDUHG� ZLWK� QRQ-REHVH�

SDWLHQWV�� REHVH� DQG� H[WUHPHO\�
REHVH� SDWLHQWV� ZHUH� PRUH� OLNHO\� WR�
ORVH�D�FOLQLFDOO\�VLJQLILFDQW�DPRXQW�RI�
ZHLJKW� GXULQJ� WKH� ILUVW� \HDU� SRVW-
VXUJHU\��25V������IRU�%0,�!��NJ�P��
�S��������� DQG� ����� IRU� %0,� ��-
��NJ��P���S ��������� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

SDWLHQWV� XQGHUJRLQJ� OXPEDU� VSLQH�
IXVLRQ� IRXQG� WKDW� REHVH� DQG�
H[WUHPHO\� REHVH� SDWLHQWV� DUH� PRUH�
OLNHO\�WR�ORVH�ZHLJKW�DQG�OHVV�OLNHO\�WR�
JDLQ� ZHLJKW� WKDQ� DUH� QRQ-REHVH�
SDWLHQWV�DIWHU�WKDW�SURFHGXUH� 

$NLQV�� 3��� HW� DO�� 'R� 2EHVH� DQG�
([WUHPHO\� 2EHVH� 3DWLHQWV� /RVH�
:HLJKW�DIWHU�/XPEDU�6SLQH�)XVLRQV"�
$QDO\VLV� RI� D� &RKRUW� RI� ������
3DWLHQWV� IURP� WKH� .DLVHU� 1DWLRQDO�
6SLQH�5HJLVWU\��6SLQH�� ������)HE����
��������-��� 

',6&+$5*(�$)7(5�727$/�
-2,17�$57+523/$67<�)25�
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1XPHURXV� VWXGLHV� KDYH�
GHPRQVWUDWHG� WKDW� SDWLHQWV�
XQGHUJRLQJ� WRWDO� MRLQW� DUWKURSODVW\�
�7-$�� ZKR� DUH� GLVFKDUJHG� WR� KRPH�
KDYH� DQ� HTXLYDOHQW� UHFRYHU\� WR�
WKRVH� ZKR� DUH� GLVFKDUJHG� WR� DQ�
LQSDWLHQW� UHKDELOLWDWLRQ� IDFLOLW\� �,5)���
'HVSLWH� WKHVH� ILQGLQJV��FRQFHUQ�KDV�
EHHQ� H[SUHVVHG� DERXW� WKRVH� ZKR�
DUH� GLVFKDUJHG� WR� OLYH� DORQH�� 7KLV�
VWXG\� ZDV� GHVLJQHG� WR� EHWWHU�
XQGHUVWDQG� WKH� RXWFRPHV� RI� WKHVH�
SDWLHQWV� 

7KLV� SURVSHFWLYH�� REVHUYDWLRQDO�
VWXG\� LQFOXGHG� ���� FRQVHFXWLYH�



 

 

0XVFXORVNHOHWDO� LQ� 5HYLHZ� �06.��
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��� 
06.� LV� DIILOLDWHG� ZLWK� WKH� :RUOG�

+HDOWK� 2UJDQL]DWLRQ� DQG� PXOWLSOH�
QDWLRQDO� PHGLFDO� VRFLHWLHV�
ZRUOGZLGH� 
���3ULYDWH�VXEVFULSWLRQV�DUH�DYDLODEOH�
E\�HPDLO�DW�PVNLQUHYLHZ#DRO�FRP 
RU�E\��SKRQH�DW����������-������ 
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3URGXFHG�E\�WKH�'HSDUWPHQW�RI� 
5HKDELOLWDWLRQ�0HGLFLQH��(PRU\�
8QLYHUVLW\�6FKRRO�RI�0HGLFLQH 

�ǆƉĂŶĚŝŶŐ�ƚŚĞ�ĨƌŽŶƟĞƌ�ŽĨ�ŵĞĚŝĐŝŶĞ�ŝŶ�ƌĞƐĞĂƌĐŚ͕�ƚĞĂĐŚŝŶŐ͕�ĂŶĚ�ƉĂƟĞŶƚ�ĐĂƌĞ 

SDWLHQWV� XQGHUJRLQJ� SULPDU\��
XQLODWHUDO�WRWDO�KLS�DUWKURSODVW\��7+$��
RU�WRWDO�NQHH�DUWKURSODVW\��7.$���7KH�
LQYHVWLJDWLRQDO�JURXS�ZDV�GHILQHG�DV�
SDWLHQWV� ZKR� ZHUH� GLVFKDUJHG�
GLUHFWO\� WR� KRPH�� $� QXUVH� QDYLJDWRU�
ZDV� DVVLJQHG� WR� HDFK� SDWLHQW� IRU�
SRVW-� RSHUDWLYH� VXUYHLOODQFH�� 7KH�
SULPDU\� RXWFRPH� PHDVXUHV� ZHUH�
QLQHW\-GD\� SRVW-GLVFKDUJH�
FRPSOLFDWLRQV�DQG�XQSODQQHG�FOLQLFDO�
HYHQWV�� LQFOXGLQJ� UHDGPLVVLRQV��
)XQFWLRQDO�RXWFRPHV�ZHUH�DVVHVVHG�
SUHRSHUDWLYHO\� DW� RQH� DQG� VL[�
PRQWKV� XVLQJ� WKH�+LS�'LVDELOLW\� DQG�
2VWHRDUWKULWLV� 2XWFRPH� 6FRUH�
�+226��� WKH� .QHH� LQMXU\� DQG�
2VWHRDUWKULWLV� 2XWFRPH� 6FRUH�
�.226��� DV�ZHOO� DV� WKH� 6KRUW-)RUP�
+HDOWK�6XUYH\��6)-���� 

'DWD� DQDO\VLV� ZDV� FRPSOHWHG� IRU�
���� SDWLHQWV�� LQFOXGLQJ� ����
XQGHUJRLQJ� 7+$� DQG� ����
XQGHUJRLQJ� 7.$�� 2I� WKRVH�� ����
UHSRUWHG� OLYLQJ� DORQH�� RI� ZKRP�
������UHSRUWHG�OLPLWHG�RU�QR�VXSSRUW�
DW� KRPH�� 1R� VLJQLILFDQW� GLIIHUHQFH�
ZDV� VHHQ� LQ� WKH� UDWHV�RI� XQSODQQHG�
FOLQLFDO� HYHQWV�� ZLWK� DW� OHDVW� RQH�
HYHQW� RFFXUULQJ� LQ� ������ RI� WKRVH�

OLYLQJ� DORQH� DQG� ����� RI� WKRVH�ZLWK�
KRPH� VXSSRUW� �S �������
5HDGPLVVLRQ� RFFXUUHG� LQ� ����� RI�
WKRVH�OLYLQJ�DORQH�DQG������RI�WKRVH�
OLYLQJ� ZLWK� RWKHUV�� $W� WZR� ZHHNV��
������RI�WKRVH�OLYLQJ�DORQH�UHSRUWHG�
EHLQJ� KDSS\� WR� KDYH� EHHQ�
GLVFKDUJHG�GLUHFWO\�KRPH� 

&RQFOXVLRQ� 7KLV� SURVSHFWLYH�
VWXG\� RI� ���� SDWLHQWV� XQGHUJRLQJ�
WRWDO� MRLQW� DUWKURSODVW\� IRXQG� WKDW�
WKRVH� GLVFKDUJHG� GLUHFWO\� WR� KRPH�
DORQH� GLG� QRW� GLIIHU� VLJQLILFDQWO\� LQ�
PHGLFDO�RU�IXQFWLRQDO�RXWFRPHV�IURP�
WKRVH� GLVFKDUJHG� WR� KRPH� ZLWK�
RWKHUV� 
 
)OHLVKPDQ��$��� HW� DO�� 3DWLHQWV� /LYLQJ�
$ORQH� &DQ� %H� 6DIHO\� 'LVFKDUJHG�
'LUHFWO\� +RPH� DIWHU� 7RWDO� -RLQW�
$UWKURSODVW\�� $� 3URVSHFWLYH� &RKRUW��
-� %RQH� -RLQW� 6XUJ��������-DQXDU\�
�������������-���� 


