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&RURQDU\�$UWHU\�%\SDVV�*UDIWLQJ��&$%*��KDV�D�SLYRWDO�
UROH�LQ�DQ�DWWHPSW�RI�YDVFXODUL]LQJ�WKH�P\RFDUGLXP�IRU�
RYHU� ��-\HDUV�� $SSUR[LPDWHO\� PRUH� WKDQ� ��������
&$%*� DUH� SHUIRUPHG� LQ� WKH� 8�6�� HYHU\� \HDU���
$FFRUGLQJ� WR� D� UHSRUW� E\� WKH� $GXOW� &DUGLDF� 6XUJHU\�
'DWDEDVH�� &$%*� UHPDLQV� WKH� PRVW� IUHTXHQWO\�
SHUIRUPHG� VXUJHU\� FRQWULEXWH� WR� ���� RI� DOO� FDUGLDF�
VXUJHULHV� LQ� ������ DQG� LV� WKH� EHVW� UHYDVFXODUL]DWLRQ�
VWUDWHJ\�� SURYLGLQJ� WKH� EHQHILW� RI� UHGXFHG� PRUWDOLW\��
P\RFDUGLDO�LQIDUFWLRQ��DQG�UHSHDW�UHYDVFXODUL]DWLRQ�ULVN�
LQ� SDWLHQWV� ZLWK� PXOWLYHVVHO� GLVHDVH�� HVSHFLDOO\� LQ�
LQGLYLGXDOV�ZLWK�GLDEHWHV�PHOOLWXV�DQG�KLJK�DQDWRPLFDO�
FRPSOH[LW\�RI�&RURQDU\�$UWHU\�'LVHDVH��DQG�SURYLGHV�
FRPSOHWH� UHYDVFXODUL]DWLRQ� DQG� SURWHFWLRQ� DJDLQVW�
SURJUHVVLRQ� RI� GLVHDVH� LQ� SUR[LPDO� VHJPHQW� WKXV�
UHVWULFWLQJ� DJDLQVW� WKH� HVWDEOLVKPHQW� RI� D� QHZ�
GLVHDVH�� 
7KHUH� LV� D�SRVW-RSHUDWLYH� UHFRYHU\�SHULRG�DIWHU�HYHU\�
VXUJHU\� ZKLFK� FRXOG� EH� REMHFWLYH� RU� VXEMHFWLYH��
+RZHYHU�� ERWK� DVSHFWV� DUH� RI� JUHDW� VLJQLILFDQFH���

3RVWRSHUDWLYH� UHFRYHU\� LV�D�PXOWLGLPHQVLRQDO�SURFHVV�
DQG� LV� GHILQHG� E\� WKH� UHVWRUDWLRQ� RI� FDSDELOLWLHV� DQG�
KRPHRVWDVLV� IROORZLQJ� VXUJHU\�� ,W� PDLQO\� IRFXVHV� RQ�
SK\VLFDO�� SK\VLRORJLFDO�� SV\FKRORJLFDO�� DQG� VRFLDO�
DVSHFWV� VWDELOL]DWLRQ� WR� SUHYLRXV� QRUPDO� RU� LPSURYHG�
VWDWH����� 'HVFULELQJ� VXEMHFWLYH� HQGXUHV� DQG� HYHQWV� LQ�
UHFRYHU\�HPSKDVL]HV� WKH�SDWLHQWV¶�FRQFHUQV�EHFDXVH�
WKH\� GHILQH� UHFRYHU\� E\� UHJDLQLQJ� SUH-RSHUDWLYH�
URXWLQH�DQG�DFWLYLW\�OHYHO��7KH�SHULRG�RI�UHFRYHU\�VWDUWV�
ZLWK�VXGGHQ�GHWHULRUDWLRQ� IURP�EDVHOLQH� LQ� LPPHGLDWH�
SRVW-VXUJHU\� WLPH� DQG� WKHQ� JUDGXDOO\� UHWXUQV� WR� RU�
EHWWHU� WKDQ� EDVHOLQH� VWDWH��� %RZ\HU� $� ����� ��
DGGUHVVHG� WKDW� SRVW-RSHUDWLYH� UHFRYHU\� KDV� WKUHH�
SKDVHV��HDUO\�� LQWHUPHGLDWH��DQG� ODWH� UHFRYHU\��ZKLFK�
GHSLFW� GLIIHUHQW� RXWFRPHV� RQ� D� UHFRYHU\� WUDMHFWRU\���
7KH�HDUO\�SKDVH�VWDUWV�ZLWK�WKH�HQG�RI�WKH�VXUJHU\�DQG�
ODVWV� WLOO� WKH� GLVFKDUJH� IURP� WKH� KRVSLWDO� �RU� XS� WR� ��
GD\V�DIWHU�VXUJHU\�� 
'HPRJUDSKLF�YDULDEOHV�VXFK�DV�DJH��JHQGHU��REHVLW\��
VRFLRHFRQRPLF� VWDWXV�� DQG�SUHVHQFH� RI� FRPRUELGLWLHV�
L�H�� '0�� +71� KDYH� LPSRUWDQW� FRQVLGHUDWLRQV� LQ� WKH�
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GHYHORSPHQW�DQG�SURJUHVVLRQ�RI�&9'6��7KRXJK�PRVW�
RI� WKH� SDWLHQWV� ZKR� XQGHUZHQW� &$%*� DUH� PDOH��
+RZHYHU�� IHPDOHV� KDYH� KLJK� PRUWDOLW\� DQG� SRVW-
RSHUDWLYH� FRPSOLFDWLRQV�� $GYDQFHG� DJH�� +71�� '0��
DQG� K\SHUOLSLGHPLD� DUH� LPSRUWDQW� SUHGLFWRUV� RI�
SRVWRSHUDWLYH�PRUELGLW\����� 
1XPHURXV� VWXGLHV� RQ� SRVWRSHUDWLYH� RXWFRPHV� KDYH�
EHHQ� FRQGXFWHG�� PHDVXULQJ� PRUELGLW\�� PRUWDOLW\�� DQG�
FRPSOLFDWLRQV�� +RZHYHU�� OLWHUDWXUH� LV� LQVXIILFLHQW� RQ�
SRVWRSHUDWLYH� UHFRYHU\� DIWHU� &$%*�� FRYHULQJ� DOO�
DVSHFWV� RI� UHFRYHU\�� 7KLV� VWXG\� ZDV� GHVLJQHG� WR�
H[SORUH�WKH�DVVRFLDWLRQ�RI�GHPRJUDSKLF�YDULDEOHV�ZLWK�
LQ-KRVSLWDO�HDUO\�UHFRYHU\�DIWHU�&$%*�DQG�IRFXVHG�RQ�
GHWHUPLQLQJ� WKH� KLJK-ULVN� JURXS� DQG� SRWHQWLDO�
SUHGLFWLYH� IDFWRUV� IRU� GHOD\HG� RU� SRRU� UHFRYHU\�� 7KH�
ILQGLQJV�RI�WKH�VWXG\�PD\�EURDGHQ�XQGHUVWDQGLQJ�DQG�
SURYLGH� D� EDVLV� IRU� UHFRPPHQGDWLRQV� DQG�
GHYHORSPHQW� RI� JXLGHOLQHV� DQG� PHDVXUHV� IRU�
SRVWRSHUDWLYH� FDUH� RI� &$%*� DQG� LQIRUPDWLRQ� IRU�
SDWLHQWV�� WKHLU� IDPLOLHV�� DQG� GLVFKDUJH� SODQQLQJ�
SURWRFROV�� 7KLV� ZLOO� DOORZ� FOLQLFLDQV� LQVLJKW� IRU� HDUO\�
DVVHVVPHQW� DQG� SUHYHQWLRQ� VWUDWHJLHV� IRU�
SRVWRSHUDWLYH�FRPSOLFDWLRQV� 

0(7+2'2/2*< 

$�GHVFULSWLYH�FURVV-VHFWLRQDO�VWXG\�ZDV�FRQGXFWHG�DW�
D�FDUGLDF�FDUH�SXEOLF�KRVSLWDO��.DUDFKL��3DNLVWDQ�IURP�
2FWREHU� ����� WR� -XQH� ������ $OO� LVRODWHG� &$%*�
SDWLHQWV��QRW�KDYLQJ�D�SUHYLRXV�KLVWRU\�RI�DQ\�FDUGLDF�
VXUJHU\�� FRPELQH� VXUJHULHV�� RU� KLVWRU\� RI� PHQWDO�
GLVRUGHU� DQG� RWKHU� VHULRXV� FRPRUELG� ZHUH� LQFOXGHG�
XVLQJ� D� QRQ-SUREDELOLW\� FRQVHFXWLYH� VDPSOLQJ�
WHFKQLTXH�� 'DWD� ZDV� FROOHFWHG� XVLQJ� DQ� DGRSWLYH��
VWUXFWXUHG�� DQG� VHOI-UHSRUWHG� TXHVWLRQQDLUH�
³3RVWRSHUDWLYH� 5HFRYHU\� 3URILOH� �353��� 'DWD� ZHUH�
DQDO\]HG� XVLQJ� WKH� VWDWLVWLFDO� SDFNDJH� IRU� VRFLDO�
VFLHQFH� �6366� YHUVLRQ� �����0HDQ� �� 6'�DQG�PHGLDQ�
�,45�� ZHUH� FRPSXWHG� IRU� TXDQWLWDWLYH� YDULDEOHV� DV�
DSSURSULDWH� ZKLOH� IUHTXHQF\� DQG� SHUFHQWDJHV� IRU�
TXDOLWDWLYH� YDULDEOHV�� 6SHDUPDQ¶V� FRUUHODWLRQ� DQG�
ORJLVWLF� UHJUHVVLRQ� DQDO\VLV� ZHUH� XVHG� WR� LGHQWLI\� WKH�
DVVRFLDWLRQ�� 7KH� S-YDOXH� RI� �� ����� FRQVLGHUHG� DV�
VLJQLILFDQW� 
$SSURYDO� IRU� WKH� VWXG\� ZDV� WDNHQ� IURP� WKH� HWKLFDO�
UHYLHZ�FRPPLWWHH�RI�/LDTXDW�8QLYHUVLW\�RI�0HGLFDO�DQG�
+HDOWK� 6FLHQFHV�� -DPVKRUR�� 3HUPLVVLRQ� IRU� GDWD�
FROOHFWLRQ�ZDV�WDNHQ�IURP�WKH�KHDG�RI�WKH�GHSDUWPHQW�
RI� WKH� UHVSHFWLYH� LQVWLWXWLRQ�� 7KH� UHVHDUFKHU� VWDUWHG�
DSSURDFKLQJ� WKH� LQGLYLGXDO� VXEMHFW�� LQIRUP� WKH�
SXUSRVHV�� GHWDLOHG� GDWD� FROOHFWLRQ� SURFHVV�� SRWHQWLDO�
ULVNV�� DQG� EHQHILWV� RI� WKH� VWXG\� WKHQ� DVNHG� WR� JLYH�
FRQVHQW��'DWD�ZDV� FROOHFWHG� RQWKH� SUH-RSHUDWLYH� GD\�
DQG�WKH�GD\�RI�GLVFKDUJH� 
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$�WRWDO�RI�����FDUGLDF�VXUJHULHV�ZHUH�SHUIRUPHG�GXULQJ�
WKH�VWXG\�SHULRG��RI�ZKLFK�������������ZHUH� LVRODWHG�
&$%*�� ,Q� WKLV� VWXG\� ���� SDUWLFLSDQWV� ZHUH� LQFOXGHG��
���� ZHUH� PDOH�� WKH� PHDQ� DJH� ZDV� ������������

������ ZHUH� ���� \HDUV�� ������ ZHUH� RYHUZHLJKW� DQG�
REHVH�� ������EHORQJHG� IURP� WKH� ORZHU-PLGGOH� FODVV��
������ZHUH�QRQ-VPRNHUV������KDG�D�KLVWRU\�RI�'0��
������ +71�� DQG� ������ KDG� HMHFWLRQ� IUDFWLRQ� ������
$OPRVW� KDOI� VWD\HG� IRU� !�� GD\V� LQ� ,&8� ZKLOH� ������
VWD\HG����GD\V�LQ�WKH�KRVSLWDO�VWD\��7DEOH-,�� 

7$%/(�,��%$6(/,1(�&+$5$&7(5,67,&6�2)�
678'<�3$57,&,3$176��Q ���� 

$VVRFLDWLRQ�RI�'HPRJUDSKLF�9DULDEOHV�ZLWK�(DUO\�5HFRYHU\ 
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��� ��� ���� 
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0DOH ��� �� 

)HPDOH �� �� 

%RG\�0DVV�,QGH[��  
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1RUPDO �� ���� 
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2EHVH ��� ���� 
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6PRNHU �� ���� 

1RQ-6PRNHU ��� ���� 
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+E$�&��$OO�SDUWLFLSDQWV� ���������� 0HGLDQ�,45� 

+E$�&�� ��� ���� 

+E$�&!� �� ���� 

1RQ-'LDEHWLF �� �� 

'LDEHWLF ��� �� 

+LVWRU\�RI�+\SHUWHQVLRQ� 

1R ��� ���� 
<HV ��� ���� 
(MHFWLRQ�)UDFWLRQ��(�)���� 
$OO�3DUWLFLSDQWV ������� 0HGLDQ�,45� 
���� ��� ���� 
���� ��� ���� 
/HQJWK�RI�6WD\�LQ�,&8� 
$OO�3DUWLFLSDQWV ����� 0HGLDQ�,45� 
��GD\V ��� ���� 
!�GD\V ��� ���� 

$OO�3DUWLFLSDQWV ����� 0HGLDQ�,45� 
/HQJWK�RI�6WD\�LQ�+RVSLWDO� 
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!�GD\V �� ���� 
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)LJXUH� ,� GHPRQVWUDWHG� WKH� FRPSDULVRQ� RI� WKH� 
SUH-RSHUDWLYH�DQG�SRVW-RSHUDWLYH�OHYHOV�RI�UHFRYHU\��,Q�
WKLV� VWXG\�� UHFRYHU\� LV� GLYLGHG� LQWR� ILYH� FDWHJRULHV�� ,Q�
SUH-RSHUDWLYH�����������RI�WKH�VWXG\�SDUWLFLSDQWV�ZHUH�
SDUWO\� UHFRYHUHG� VWDWH�� :KLOH�� LQ� WKH� SRVWRSHUDWLYH�
SKDVH��WKH�JUDSK�JUDGXDOO\� LQFUHDVHG�WR��������������
,Q�SUH-RSHUDWLYH����� ��������SDUWLFLSDQWV�ZHUH�DOPRVW�
IXOO\� UHFRYHUHG�� 2Q� WKH� RWKHU� KDQG�� ��� �������� LQ� 
SRVW-RSHUDWLYH�� 2QO\� �� ����� SUH-RSHUDWLYH	� �� �������
SRVW-RSHUDWLYH�QRW�UHFRYHUHG�DW�DOO� 
),*85(�,��&203$5,621�2)�35(-23(5$7,9(�	�
3267-23(5$7,9(�/(9(/�2)�5(&29(5< 

$PHHU�8OODK�.KDQ��(UXP�.KDQ��$OPDV�*KDIIDU��0X]DIDU�$OL 

��� 

/HYHO�RI�5HFRYHU\� 

3RVW-2S S-9DOXH 

$JH ���� ���� 

*HQGHU ���� ���� 

6RFLR�-�(FRQRPLF�6WDWXV -����� ������� 

%RG\�0DVV�,QGH[ ���� ���� 

(MHFWLRQ�)UDFWLRQ���� -����� ���� 

6PRNLQJ -������ ���� 

9DULDEOH� 

'LDEHWHV�0HOOLWXV ���� ���� 

+E$�&�/HYHO ���� ���� 

+\SHUWHQVLRQ -����� ���� 

3UHRSHUDWLYH�EDVHOLQH�6FRUH ���� ������� 

/HQJWK�RI�6WD\�LQ�,&8 ���� ���� 

/HQJWK�RI�6WD\�LQ�+RVSLWDO -����� ���� 
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3RVWRSHUDWLYH�/HYHO�RI�UHFRYHU\� ,&8�VWD\�XS�WR���GD\V� +RVSLWDO�VWD\�XS�WR���GD\V� 
([S��%� ����&�, S ([S��%� ����&�, S ([S��%� ����&�, S 

3UHRSHUDWLYH�%DVHOLQH�6WDWXV�       
)XOO\�5HFRYHUHG - - - ����� ����-������ ���� ����� ����-������ ���� 
$OPRVW�5HFRYHUHG - - - ���� ����-����� ���� ����� ����-������ ���� 
3DUWO\-UHFRYHUHG - - - ���� ����-����� ���� ����� ����-����� ���� 
6OLJKWO\-UHFRYHUHG - - - ���� ����-����� ���� ����� ����-������ ���� 
1RW-UHFRYHUHG�DW�$OO - - - �����5HIHUHQFH� 5HIHUHQFH� 
$JH�          
��� ���� ����-���� ���� ���� ����-����� ���� ���� ����-���� ���� 
!�� 5HIHUHQFH� 5HIHUHQFH� 5HIHUHQFH� 
*HQGHU          
0DOH ���� ����-����� ���� - - - - - - 
)HPDOH   5HIHUHQFH   - - - - - - 
6RFLR-HFRQRPLF�&ODVV�       
/RZHU-PLGGOH�&ODVV ���� ����-���� ���� - - - - - - 
8SSHU-PLGGOH�&ODVV       - - - - - - 
%RG\�0DVV�,QGH[�        
8QGHUZHLJKW ���� ����-���� ���� - - - - - - 
1RUPDO ���� ����-���� ���� - - - - - - 
2YHUZHLJKW ���� ����-���� ���� - - - - - - 
2EHVH ��5HIHUHQFH�       
+E$�&�/HYHO�         
�� - - - ���� ����-���� ���� ���� ����-���� ���� 
!� - 5HIHUHQFH 5HIHUHQFH 
/HQJWK�RI�6WD\�LQ�,&8�       
��GD\V - - - - - - ���� ����-����� ���� 
!�GD\V - - - - - - �5HIHUHQFH� 
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7DEOH� ,,�� H[SODLQHG� WKH� DVVRFLDWLRQ� RI� SDWLHQWV¶�
FKDUDFWHULVWLFV� ZLWK� WKH� SRVWRSHUDWLYH� OHYHO� RI�
UHFRYHU\�� � 7KH� UHVXOWV� VKRZHG� WKDW� JHQGHU�� VRFLR-
HFRQRPLF�FODVV��SUHRSHUDWLYH�EDVHOLQH�VFRUH��DQG�WKH�
WRWDO� OHQJWK� RI� VWD\� LQ� KRVSLWDO� KDG� D� VWDWLVWLFDOO\�
VLJQLILFDQW� UHODWLRQVKLS�ZLWK� WKH� SRVWRSHUDWLYH� OHYHO� RI�
UHFRYHU\��S��������$OO�RWKHU�YDULDEOHV�FRXOG�QRW�DWWDLQ�
D�VLJQLILFDQW�OHYHO��S!����� 
7DEOH� ,,,� VKRZHG� D� PXOWLYDULDWH� DQDO\VLV� RI� IDFWRUV�
DVVRFLDWHG�ZLWK� OHQJWK�RI� ,&8� �DQG� KRVSLWDO� VWD\� DQG�
RUGLQDO� ORJLVWLF�UHJUHVVLRQ�ZLWK�WKH�SRVWRSHUDWLYH�OHYHO�
RI� UHFRYHU\�� 7KH� PRGHOV� H[SODLQHG� WKDW� VRFLR-
HFRQRPLF� FODVV� DQG� XQGHUZHLJKW� FDWHJRU\� RI� ERG\�
PDVV�LQGH[�KDG�D�VLJQLILFDQW�UHODWLRQVKLS�ZLWK�WKH�HDUO\�
SRVWRSHUDWLYH� OHYHO� RI� UHFRYHU\�� 7KH� ORZHU–PLGGOH�
FODVV�KDV������WLPHV�PRUH�OLNHO\�WR�KDYH�D�KLJKHU�OHYHO�
RI� UHFRYHU\� WKDQ� WKH� XSSHU-PLGGOH� FODVV�� ,Q�
FRPSDULVRQ�ZLWK�REHVH�SDWLHQWV��XQGHUZHLJKW�KDG�OHVV�
OLNHO\� WR�KDYH�D�EHWWHU� UHFRYHU\��7KRVH�ZKR�KDG� DJH�
����\HDUV�DUH�WZR�WLPHV�PRUH�OLNHO\�WR�KDYH�D�QRUPDO�
,&8� DQG� KRVSLWDO� VWD\� WKDQ� WKRVH� ROGHU� WKDQ� ����
6LPLODUO\��WKRVH�ZKR�KDG�QRUPDO�+E$�&�OHYHOV�KDYH�D�
����� WLPHV� JUHDWHU� FKDQFH� RI� QRUPDO� ,&8� VWD\�
FRPSDUHG�ZLWK� WKH�KLJK�+E$�&�JURXS��:KHQ� ORRNLQJ�
DW� SUHRSHUDWLYH� VWDWXV�� IXOO\� UHFRYHUHG� DQG� DOPRVW�
UHFRYHUHG� KDG� WHQ� WLPHV�PRUH� OLNHO\� WR� KDYH� QRUPDO�
,&8� VWD\� WKDQ� QRW� UHFRYHUHG� DW� DOO�� ZKLOH� DOO�
SUHRSHUDWLYH� OHYHOV�KDG�PXFK�PRUH�FKDQFH�RI�KDYLQJ�
D� QRUPDO� KRVSLWDO� VWD\� WKDQ� UHIHUHQFH� FDWHJRU\��
0RUHRYHU��WKRVH�ZKR�KDG�DQ�,&8�VWD\�RI����GD\V��DUH�
����� WLPHV�PRUH� FKDQFH� RI� KDYLQJ� D� QRUPDO� KRVSLWDO�
VWD\�XS�WR���GD\V� 
',6&866,21 

7KH�FXUUHQW�VWXG\�VKRZHG�WKDW�LVRODWHG�&$%*�LV�����
RI� WKH� WRWDO� VXUJHULHV� SHUIRUPHG� LQ� WKH� VWXG\� VHWXS�
ZKLFK� LV� LQ� OLQH�ZLWK� WKH�SUHYLRXVO\�FRQGXFWHG�VWXGLHV�
DQG� GDWDEDVHV��� 2WKHU� VWXGLHV� UHSRUWHG� D� KLJKHU�
SUHYDOHQFH������� 
7KH�PHDQ�DJH�RI�SDUWLFLSDQWV�ZDV��������������\HDUV�
UDQJH�IURP����WR����\HDUV��7KH�PHDQ�DJH�ZDV�IRXQG�
ORZHU�IURP�SUHYLRXV�VWXGLHV��-����7KH�OHVVHU�PHDQ�DJH�
LQGLFDWHG�WKDW�WKH�SRSXODWLRQ�RI�WKH�FRXQWU\�JHWV�&9'V�
DW�DQ�HDUOLHU�DJH�WKDQ�WKH�UHVW�RI�WKH�ZRUOG��+RZHYHU��
VLPLODU� UHVXOWV� ZHUH� UHYHDOHG� E\� D� VWXG\� IURP� $JKD�
.KDQ� 8QLYHUVLW\� +RVSLWDO�� 3DNLVWDQ��� :RUOGZLGH�
GHPRJUDSKLF� FKDUDFWHULVWLFV� DUH� FRQWLQXRXVO\�
FKDQJLQJ�DQG�DJH-VWUXFWXUH�GLIIHUHG�DFURVV�WKH�ZRUOG��
,W� LV� RI� JUHDWHU� FRQVLGHUDWLRQ�� WKDW� PDMRULW\� RI�
SDUWLFLSDQWV�RI�WKLV�VWXG\�ZHUH�DJH�EHORZ����\HDUV��,Q�
FRQWUDVW�� WKH� ZRUOGZLGH� PDMRULW\� RI� SDWLHQWV� ZKR�
XQGHUZHQW�&$%*�KDG�D�JUHDWHU�DJH�FODVV����������7KH�
VWXG\� IRXQG� QR� VLJQLILFDQW� DVVRFLDWLRQ� EHWZHHQ� DJH�
DQG�SRVWRSHUDWLYH�OHYHO�RI�UHFRYHU\�DQG�OHQJWK�RI�VWD\�
LQ� ,&8�� +RZHYHU�� D� VLJQLILFDQW� DVVRFLDWLRQ� KDV� EHHQ�
IRXQG� EHWZHHQ� WKH� DJH� JURXS� DERYH� ��� \HDUV� ZLWK�
/HQJWK�RI�VWD\�LQ�,&8�DQG�/HQJWK�RI�VWD\�LQ�KRVSLWDO����
,Q� DGGLWLRQ� WR� ROGHU� DJH�� SUHRSHUDWLYH� EDVHOLQH� VFRUH�

KDV� EHHQ� IRXQG� LQ� VLJQLILFDQW� DVVRFLDWLRQ� ZLWK� OHQJWK�
RI� ,&8� DQG� KRVSLWDO� VWD\� DQG� PRGHUDWH� SRVLWLYH�
FRUUHODWLRQ�ZLWK�WKH�SRVWRSHUDWLYH�VFRUH��LQGLFDWLQJ�WKDW�
WKRVH� ZLWK� WKH� ORZHU� SUHRSHUDWLYH� VFRUH� KDG� ORQJHU�
,&8� DQG� KRVSLWDO� VWD\� ZKLOH� KLJK� EDVHOLQH� VFRUH� ZLOO�
UHVXOWV� LQ� JRRG� VFRUH� SRVWRSHUDWLYHO\�� 0RUHRYHU�� WKH�
OHQJWK� RI� KRVSLWDO� VWD\� KDG� DOVR� D� VWDWLVWLFDOO\�
VLJQLILFDQW�QHJDWLYH�DVVRFLDWLRQ�ZLWK�WKH�SRVWRSHUDWLYH�
OHYHO�RI�UHFRYHU\�� 
6LQFH�DOO�&$%*�SDWLHQWV�PXVW�EH� LQ�FORVH�PRQLWRULQJ�
LQ�,&8��/RQJHU�,&8�VWD\�UHVXOWV�LQ�ZRUVHQLQJ�PRUWDOLW\�
DQG� PRUELGLW\� SRVWRSHUDWLYHO\� DQG� VLJQLILFDQWO\�
DVVRFLDWHG�ZLWK� ORZHU�TXDOLW\�RI�UHFRYHU\����7KH�VWXG\�
IRXQG� ORQJHU� ,&8� VWD\� LQ� UHODWLRQVKLS� ZLWK� ORQJHU�
KRVSLWDOL]DWLRQ�� DQG� ZDV� LQ� OLQH� ZLWK� D� SUHYLRXVO\�
FRQGXFWHG�VWXG\����7KH�SDUWLFLSDQWV�RI�WKLV�VWXG\�KDYH�
FRPSDUDWLYHO\� OHVV� ,&8� DQG� KRVSLWDO� VWD\������ EXW�
VLPLODU� WR� 6LGGLTXL� 00� ������� IURP� 5DZDOSLQGL��
3DNLVWDQ�� 
*HQGHU� UROHV� FDQ� SOD\� DQ� LPSRUWDQW� SDUW� LQ�
SRVWRSHUDWLYH� UHFRYHU\�� 7KH� ILQGLQJV� RI� WKLV� VWXG\�
H[SUHVVHG�PRUH�SDUWLFLSDWLRQ�RI�PDOHV��FRQFXUUHG�ZLWK�
WKH� SUHYLRXVO\� FRQGXFWHG� VWXGLHV����-���� 7KH� VWXG\�
GHPRQVWUDWHG�D�VLJQLILFDQW�UHODWLRQVKLS�RI�JHQGHU�ZLWK�
WKH� SRVWRSHUDWLYH� OHYHO� RI� UHFRYHU\��0DOHV� UHFRYHUHG�
����� WLPHV� OHVV� OLNHO\� WR� WKH� QH[W� OHYHO� RI� UHFRYHU\�
FRPSDUHG� ZLWK� WKH� IHPDOH� EXW� WKHVH� ILQGLQJV� GLG� QRW�
UHDFK� D� VLJQLILFDQW� OHYHO� �S ������� 0RUHRYHU�� QR�
DVVRFLDWLRQ�ZDV� IRXQG�EHWZHHQ�JHQGHU�DQG� OHQJWK�RI�
,&8�DQG�KRVSLWDO�VWD\��$�VWXG\�UHSRUWHG�QR�GLIIHUHQFH�
LQ� WKH� PRUWDOLW\�� LPSURYHPHQW�� DQG� UHFRYHU\� DIWHU�
&$%*�EHWZHHQ�PDOHV�DQG�IHPDOHV����+RZHYHU��EHWWHU�
UHFRYHU\� KDV� EHHQ� UHSRUWHG� LQ� PDOHV����� ZKLOH�
)HPDOH� JHQGHU� DQG� GLDEHWHV� ZHUH� LGHQWLILHG� DV�
LQGHSHQGHQW�ULVN�IDFWRUV�IRU�QRQ-UHFRYHU\��� 
7KH� GDWD� VKRZHG� WKDW� FRPSDUHG� WR� REHVH� SDWLHQWV��
XQGHUZHLJKW� KDG� OHVV� OLNHO\� WR� KDYH� D� EHWWHU� OHYHO� RI�
UHFRYHU\� FRQILUPLQJ� WKH� REHVLW\� SDUDGR[��
8QGHUZHLJKWV�KDG� ORQJHU� � ,&8�DQG�KRVSLWDO�VWD\�DQG�
PRUWDOLW\���� 0RUHRYHU�� WKH� +E$�&� OHYHO� ZDV�
DVVRFLDWHG� ZLWK� WKH� OHQJWK� RI� ,&8� VWD\� DQG� LQ�
DJUHHPHQW� ZLWK� )LQJHU� %� HW� DO���� EXW� GLIIHUHG� IURP�
$OPRJDWL�-*�������� 

&21&/86,21 

&$%*�LV�D�KLJKO\�SHUIRUPHG�FDUGLDF�VXUJHU\��*HQGHU��
VRFLRHFRQRPLF�VWDWXV��SUHRSHUDWLYH�VWDWXV�ZHUH�IRXQG�
LQ� VLJQLILFDQW� DVVRFLDWLRQ� ZLWK� SRVWRSHUDWLYH� HDUO\�
UHFRYHU\�� $JH� !���� +E$�&� OHYHO�� DQG� SUHRSHUDWLYH�
VWDWH�ZHUH� LQ�D�VLJQLILFDQW� UHODWLRQVKLS�ZLWK� WKH� OHQJWK�
RI�,&8�DQG�KRVSLWDO�VWD\� 

(WKLFDO�SHUPLVVLRQ��/LXDTXDW�8QLYHUVLW\�RI�0HGLFDO�
	� +HDOWK� 6FLHQFHV� V\QRSVLV� DSSURYDO� OHWWHU� 1R��
/80+6�5(4�$&'�-����������GDWHG���-��-����� 

&RQIOLFW�RI�,QWHUHVW��7KHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW� 

)XQGLQJ�� 7KLV� VWXG\� ZDV� QRW� IXQGHG� E\� DQ\�
DJHQF\� 

$VVRFLDWLRQ�RI�'HPRJUDSKLF�9DULDEOHV�ZLWK�(DUO\�5HFRYHU\ 

��� 
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.KDQ�$8��&RQFLHYH�LGHD��GDWD�FROOHFWLRQ��DQDO\VLV��
ILQDO�GUDIW��GHVLJQ 
.KDQ�(��'HYHORSPHQW�RI�LGHD��FULWLFDO�UHYLHZ��
PDQXVFULSW�UHYLVLRQ��VXSHUYLVLRQ 
*KDIIDU�$���,GHD��FULWLFDO�UHYLHZ 
$OL�0��/LWHUDWXUH�VHDUFK��GUDIWLQJ��GDWD�HQWU\��DQDO\VLV 

5()(5(1&(6 

�� .UDPHU�56��0RUWRQ�-5��*URRP�5&��5REDF]HZVNL�
'/�� &RURQDU\� $UWHU\� %\SDVV� *UDIWLQJ�� ,Q�� 9DVDQ�
56�� 6DZ\HU� '%�� HGLWRUV�� (QF\FORSHGLD� RI�
&DUGLRYDVFXODU� 5HVHDUFK� DQG� 0HGLFLQH�� 2[IRUG��
(OVHYLHU��������S�����-��� 

�� '
$JRVWLQR� 56�� -DFREV� -3�� %DGKZDU� 9��
)HUQDQGH]�)*��3DRQH�*��:RUPXWK�':��HW�DO��7KH�
6RFLHW\� RI� 7KRUDFLF� 6XUJHRQV� $GXOW� &DUGLDF�
6XUJHU\� 'DWDEDVH�� ����� 8SGDWH� RQ� 2XWFRPHV�
DQG� 4XDOLW\�� $QQDOV� 7KRUDF� 6XUJ�� ������ ��������
��-��� 

�� 6SDGDFFLR� &�� %HQHGHWWR� 8�� &RURQDU\� DUWHU\�
E\SDVV� JUDIWLQJ� �&$%*�� YV�� SHUFXWDQHRXV�
FRURQDU\� LQWHUYHQWLRQ� �3&,�� LQ� WKH� WUHDWPHQW� RI�
PXOWLYHVVHO� FRURQDU\� GLVHDVH�� TXR� YDGLV"—D�
UHYLHZ� RI� WKH� HYLGHQFHV� RQ� FRURQDU\� DUWHU\�
GLVHDVH��$QQ�&DUGLRWKRUDF�6XUJ�����������������-
�����GRL����������DFV������������ 

�� 1HXPDQQ� )-�� 6RXVD-8YD�0�� $KOVVRQ� $�� $OIRQVR�
)�� %DQQLQJ� $3�� %HQHGHWWR� 8�� HW� DO�� ����� (6&�
($&76� JXLGHOLQHV� RQ� P\RFDUGLDO�
UHYDVFXODUL]DWLRQ��(XURSHDQ�+HDUW�-���������������
��-���� 

�� %RUUHOO-9HJD� -�� +XPHLGDQ� 0/�� %HUJHVH� 6'��
'HILQLQJ� TXDOLW\� RI� UHFRYHU\–:KDW� LV� LPSRUWDQW� WR�
SDWLHQWV"�%HVW�3UDFW�5HV�&OLQ�$QDHVWKHVLRO��������
����-�������-��� 

�� %RZ\HU� $�� 5R\VH� &�� 7KH� LPSRUWDQFH� RI�
SRVWRSHUDWLYH� TXDOLW\� RI� UHFRYHU\�� LQIOXHQFHV��
DVVHVVPHQW�� DQG� FOLQLFDO� DQG� SURJQRVWLF�
LPSOLFDWLRQV��&DQDGLDQ�-�$QHVWKHVLD���������������
���-��� 

�� )HOGPDQ�/6�� /HH� /��)LRUH� -��:KDW�RXWFRPHV�DUH�
LPSRUWDQW� LQ� WKH� DVVHVVPHQW� RI� (QKDQFHG�
5HFRYHU\� $IWHU� 6XUJHU\� �(5$6�� SDWKZD\V"�
&DQDGLDQ�-�$QHVWKHVLD������������������-��� 

�� %RZ\HU�$��5R\VH�&)��3RVWRSHUDWLYH�UHFRYHU\�DQG�
RXWFRPHV–ZKDW�DUH�ZH�PHDVXULQJ�DQG�IRU�ZKRP"�
$QDHVWKHVLD��������������-�� 

�� .KDQ� -.�� 6KDKDEXGGLQ� 6�� .KDQ� 6�� %DQR� *��
+DVKPL� 6�� 6DPL� 6$�� &RURQDU\� DUWHU\� E\SDVV�
JUDIWLQJ�LQ�6RXWK�$VLDQ�SDWLHQWV��,PSDFW�RI�JHQGHU��
$QQDOV�0HG�6XUJ�������������-�� 

��� 1DYHHG� $�� $]DP� +�� 0XUWD]D� +*�� $KPDG� 5$��
%DLJ� 0$5�� ,QFLGHQFH� DQG� ULVN� IDFWRUV� RI�
3XOPRQDU\� &RPSOLFDWLRQV� DIWHU� &DUGLRSXOPRQDU\�

E\SDVV�� 3DN� -� 0HG� 6FL�� ������ ������� ���-����
GRL����������SMPV����������� 

��� 5LMQKDUW-GH�-RQJ�+��+DHQHQ�-��5DDS�*%��-HNHO�/��
9RVVHQEHUJ�7��%RQGDUHQNR�2��HW�DO��'HWHUPLQDQWV�
RI� QRQ-UHFRYHU\� LQ� SK\VLFDO� KHDOWK-UHODWHG� TXDOLW\�
RI� OLIH� RQH� \HDU� DIWHU� FDUGLDF� VXUJHU\�� D�
SURVSHFWLYH� VLQJOH� &HQWUH� REVHUYDWLRQDO� VWXG\�� -�
&DUGLRWKRUDF�6XUJ��������������������GRL���������
V�����-���-�����-�� 

��� $ONKRXOL�0��$OTDKWDQL�)��.DOUD�$��*DIRRU�6��$OKDMML�
0�� $OUHVKLGDQ�0�� HW� DO�� 7UHQGV� LQ� FKDUDFWHULVWLFV�
DQG� RXWFRPHV� RI� SDWLHQWV� XQGHUJRLQJ� FRURQDU\�
UHYDVFXODUL]DWLRQ�LQ�WKH�8QLWHG�6WDWHV������-������
-$0$� 1HWZ� 2SHQ�� ������ ������ H�������-H�� GRL��
��������MDPDQHWZRUNRSHQ������������ 

��� .DWDUXND�$��0D\QDUG�&&��.HDUQH\�.(��0DKPRXG�
$�� %HOO� 6�� 'ROO� -$�� HW� DO�� 7HPSRUDO� WUHQGV� LQ�
SHUFXWDQHRXV�FRURQDU\� LQWHUYHQWLRQ�DQG�FRURQDU\�
DUWHU\� E\SDVV� JUDIWLQJ�� LQVLJKWV� IURP� WKH�
:DVKLQJWRQ�&DUGLDF�&DUH�2XWFRPHV�$VVHVVPHQW�
3URJUDP�� -� $P� +HDUW� $VVRF�� ������ �������
H��������GRL����������-$+$������������ 

��� $EX5X]� 0(�� 3UH-RSHUDWLYH� GHSUHVVLRQ� SUHGLFWHG�
ORQJHU� KRVSLWDO� OHQJWK� RI� VWD\� DPRQJ� SDWLHQWV�
XQGHUJRLQJ� FRURQDU\� DUWHU\� E\SDVV� JUDIW� VXUJHU\��
5LVN� 0DQDJ� +HDOWKF� 3ROLF\�� ������ ���� ��-����
GRL���������50+3�6������� 

��� .XPDU�5��+RWH�03��6KDUPD�*��7KDNXU�%��$LUDQ�%��
&RPSDULVRQ� RI� 2XWFRPH� LQ� 0DOH� DQG� )HPDOH�
,QGLDQ�3DWLHQWV�8QGHUJRLQJ�&DEJ��$FWLYLW\� /HYHOV�
DQG� 4XDOLW\� RI� /LIH�� 2QH� <HDU� )ROORZ-8S� 6WXG\��
$P� -�7KRUDF�&DUGLRYDVFXO� 6XUJ�� ������ ������ ��-
����GRL�����������M�LMWFV������������� 

��� $ODPD� 01�� $JLQJ-5HODWHG� &KDQJHV� RI� WKH�
&DUGLRYDVFXODU� 6\VWHP�� -� +HDOWK� (QYLURQ� 5HV��
��������������-��� 

��� 'LDE�06��%LONKX�5�� 6RSSD�*��(GVHOO�0�� )OHWFKHU�
1�� +HLEHUJ� -�� HW� DO�� 7KH� LQIOXHQFH� RI� SURORQJHG�
LQWHQVLYH�FDUH�VWD\�RQ�TXDOLW\�RI�OLIH��UHFRYHU\��DQG�
FOLQLFDO� RXWFRPHV� IROORZLQJ� FDUGLDF� VXUJHU\�� $�
SURVSHFWLYH� FRKRUW� VWXG\�� -� 7KRUDF� &DUGLRYDVF�
6XUJ��������������������-�����H�� 

��� 6LGGLTXL�00��$QVDUL�0=��*KDIIHU�$��2XWFRPH�2I�
2SHQ�+HDUW�6XUJHU\� ,Q�3DWLHQWV�:LWK�$JH�$ERYH�
���<HDUV��3URIHVVLRQDO�0HG�-�����������������-��� 

��� $\GLQ� $�� *XUVR\� $�� 7KH� &DUH� 1HHGV� DQG� &DUH�
'HSHQGHQF\� RI� &RURQDU\� $UWHU\� %\SDVV� *UDIW�
�&$%*��3DWLHQWV�$IWHU�+RVSLWDO�'LVFKDUJH��-�(GXF�
5HV�1XUV��������GRL���������+($'���������� 

��� -RKQVWRQ� $�� 0HVDQD� 7*�� /HH� '6�� (GGHHQ� $%��
6XQ� /<�� 6H[�'LIIHUHQFHV� LQ� /RQJ�7HUP�6XUYLYDO�
$IWHU�0DMRU�&DUGLDF�6XUJHU\��$�3RSXODWLRQ�%DVHG�
&RKRUW� 6WXG\�� -� $P� +HDUW� $VVRF�� ������ �������
H��������GRL����������-$+$������������ 

��� -RKQVRQ� $3�� 3DUORZ� -/�� :KLWHKHDG� 0�� ;X� -��
5RKODQG�6��0LOQH�%��%RG\�PDVV�LQGH[��RXWFRPHV��

$PHHU�8OODK�.KDQ��(UXP�.KDQ��$OPDV�*KDIIDU��0X]DIDU�$OL 

��� 
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DQG�PRUWDOLW\�IROORZLQJ�FDUGLDF�VXUJHU\�LQ�2QWDULR��
&DQDGD��-�$P�+HDUW�$VVRF��������������H��������
GRL���������-$+$������������ 

��� )LQJHU� %�� %UDVH� -�� +H� -�� *LEVRQ� :-�� :LUW]� .��
)O\QQ�%&��(OHYDWHG�KHPRJORELQ�$�F�LV�DVVRFLDWHG�
ZLWK� ORZHU� VRFLRHFRQRPLF�SRVLWLRQ� DQG� LQFUHDVHG�
SRVWRSHUDWLYH� LQIHFWLRQV� DQG� ORQJHU� KRVSLWDO� VWD\�
DIWHU� FDUGLDF� VXUJLFDO� SURFHGXUHV�� $QQDOV� 7KRUDF�

6XUJ�� ������ �������� ���-���� GRL���������
M�DWKRUDFVXU������������� 

��� $OPRJDWL� -*�� $KPHG� (2�� *O\FDWHG� +HPRJORELQ�
DV� D� 3UHGLFWRU� RI� WKH� /HQJWK� RI� +RVSLWDO� 6WD\� LQ�
3DWLHQWV� )ROORZLQJ� &RURQDU\� %\SDVV� *UDIW�
6XUJHU\� LQ� WKH� 6DXGL� 3RSXODWLRQ�� %UD]LO� -�
&DUGLRYDVF� 6XUJ�� ������ ������� ��-����
GRL��������������-����-����-������ 

$VVRFLDWLRQ�RI�'HPRJUDSKLF�9DULDEOHV�ZLWK�(DUO\�5HFRYHU\ 

��� 
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0V��$OPDV�*KDIIDU 
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0X]DIDU�$OL 
&KDUJH�1XUVH 
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