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$%675$&7� 7KLV� UHYLHZ�VXPPDUL]HG WKH�DYDLODEOH� OLWHUDWXUH�RQ� WKH�SUHYHQWLRQ�RI�FKLOGKRRG�FDULHV� WKURXJK�
ELRILOP�HQJLQHHULQJ�ZLWK�SURELRWLF�EDFWHULD�LQ�HDUO\�FKLOGKRRG�� 7KUHH�GDWDEDVHV��3XE0HG��&RFKUDQH�/LEUDU\�
DQG� 7ULS�� ZHUH� VHDUFKHG� WKURXJK� -DQXDU\�� ����� IRU� UDQGRPL]HG� FRQWUROOHG� WULDOV� SXEOLVKHG� LQ� (QJOLVK�� 2XW� RI� ����
DEVWUDFWV��VHYHQ VWXGLHV�IXOILOOHG�WKH�SUHGHWHUPLQHG�LQFOXVLRQ�FULWHULD�DQG�ZHUH�TXDOLW\�DVVHVVHG�ZLWK�UHVSHFW�WR�ULVN�RI�
ELDV�LQGHSHQGHQWO\�E\�WZR�H[DPLQHUV��'XH�WR�WKH�SDXFLW\�DQG�KHWHURJHQHLW\��D�QDUUDWLYH�V\QWKHVLV�ZDV�SHUIRUPHG��7KH�
HIIHFW�VL]H�ZDV�HVWLPDWHG�IURP�WKH�FDULHV�SUHYDOHQFH�DQG�H[SUHVVHG�DV�SUHYHQWHG�IUDFWLRQ�DQG�QXPEHU�QHHGHG�WR�WUHDW��

3URELRWLF� VXSSOHPHQWV� ZHUH� EHWWHU� WKDQ� SODFHER� LQ� SUHYHQWLQJ� HDUO\� FKLOGKRRG� FDULHV� LQ� DOO� VHYHQ VWXGLHV�
DOWKRXJK� WKH�GLIIHUHQFH�ZDV�VWDWLVWLFDOO\� VLJQLILFDQW� LQ�RQO\� IRXU RI� WKHP��7KH�SUHYHQWHG�IUDFWLRQ�UDQJHG�IURP�����WR�
����ZLWK�D�PHGLDQ�RI������+RZHYHU��WKH�TXDOLW\�RI�WKH�HYLGHQFH�ZDV�ORZ�RU�YHU\�ORZ�DQG�IXUWKHU�WUDQVODWLRQDO�UHVHDUFK�
LV�QHHGHG�WR LQYHVWLJDWH�WKLV�SUHYHQWLYH�DSSURDFK�LQ�WKH�FOLQLF� � �����������������
&/,1,&$/�6,*1,),&$1&(� 3URELRWLF�VXSSOHPHQWV�JLYHQ�WR�LQIDQWV�DQG�SUHVFKRRO�FKLOGUHQ�FDQ�PRGLI\�WKH�HVWDEOLVKPHQW�
DQG�FRPSRVLWLRQ�RI�WKH�RUDO�ELRILOP�DQG�PD\�DLG�WKH�PDLQWHQDQFH�RI�GHQWDO�KHDOWK��

�� 'U�� 0HWWH� .LUVWLQH� .HOOHU�� 'HSDUWPHQW� RI� 2GRQWRORJ\�� )DFXOW\� RI� +HDOWK� DQG� 0HGLFDO� 6FLHQFHV�� 8QLYHUVLW\� RI�
&RSHQKDJHQ��1¡UUH�$OOp����������&RSHQKDJHQ�1��'HQPDUN��(� ��PNH#VXQG�NX�GN

(DUO\� FKLOGKRRG� FDULHV� �(&&�� LV� D� JOREDO� KHDOWK� SUREOHP�
DVVRFLDWHG�ZLWK� LPSDLUHG�TXDOLW\�RI� OLIH� IRU� WKH� LQGLYLGXDO�DQG�
KLJK� FRVWV� IRU� IDPLOLHV� DQG� WKH� VRFLHW\� LQ� JHQHUDO�� (&&� LV� D�
FRPSOH[� FRQGLWLRQ�ZLWK� QXPHURXV�ELRORJLFDO��PHGLFDO�� EHKDY�
LRUDO�� SV\FKRORJLFDO� FXOWXUDO�� DQG� OLIHVW\OH� IDFWRUV� EHKLQG� LWV�
HWLRORJ\�� ,W� LV�FRPPRQO\�SRVWXODWHG� WKDW�(&&�LV�D�SUHYHQWDEOH�
GLVHDVH� EXW� V\VWHPDWLF� UHYLHZV� KDYH� VKRZQ� WKDW� SUHYHQWLYH�
PHDVXUHV� FXUUHQWO\� DYDLODEOH� IRU� (&&� DUH� RQO\� SDUWO\�
VXFFHVVIXO���� &RQVHTXHQWO\�� WKHUH� LV� DQ� XUJHQW� QHHG� RI� QRYHO�
DQG� HIIHFWLYH� VWUDWHJLHV� WR� FRPEDW� WKH� GHYHORSPHQW� RI� FDULHV�
OHVLRQV�LQ�\RXQJ�FKLOGUHQ�

5HFHQW� DGYDQFHV� LQ� RUDO� ELRILOP� UHVHDUFK� KDYH� SURYLGHG�
XQGHUVWDQGLQJ� WKDW� WKH� UHVLGHQW� RUDO� PLFURELRWD� LV� GLYHUVH��
QDWXUDO� DQG� EHQHILFLDO� WR� WKH KRVW�� ,Q� SULQFLSOH�� D� VWDEOH� DQG�
GLYHUVH�ELRILOP�LV�DVVRFLDWHG�ZLWK�KHDOWK��KRPHRVWDVLV��ZKLOH�D�
VWUHVVHG� GHVWDELOL]HG� ELRILOP�ZLWK� UHGXFHG� GLYHUVLW\� LV� DVVRFL�
DWHG� ZLWK� GLVHDVH� �G\VELRVLV��� ,Q� WKLV� FRQWH[W�� WKH� PLFURELDO�
FRORQL]DWLRQ� RI� WKH� RUDO� FDYLW\� LQ� LQIDQWV� KDV� JDLQHG� LQWHUHVW��
7KH�FRPSRVLWLRQ�RI�WKH�RUDO�ELRILOP�LV�GLFWDWHG�E\�WKH�VHTXHQFH�
DQG� WLPLQJ� RI� H[SRVXUH� WR� PLFUREHV� RQ� D� ³ILUVW� FRPH�� ILUVW�
VHUYHG´�EDVLV��$FFRUGLQJ�WR�WKH�³K\JLHQH�K\SRWKHVLV´�VXJJHVWHG�
E\�6WUDFKDQ�� FKURQLF� FRQGLWLRQV� LQ� FKLOGKRRG� VXFK� DV� DVWKPD�
DQG� HF]HPD�� DV� ZHOO� DV� XSSHU� UHVSLUDWRU\� LQIHFWLRQV�� FDQ� EH�
SUHYHQWHG� E\� HDUO\� ELRILOP� LQWHUYHQWLRQV� ZLWK� EHQHILFLDO�
SURELRWLF�EDFWHULD�LQ�RUGHU�WR�VXSSRUW�GLYHUVLW\�DQG�VWLPXODWH�WKH�
LPPXQH� UHVSRQVH���� $Q� HPHUJLQJ� VWUDWHJ\� ZLWKLQ� GHQWLVWU\� LV�
WKHUHIRUH� WR� H[SRVH� QHZERUQ�� LQIDQWV� DQG� WRGGOHUV� WR� VXFK�
SURELRWLF�EDFWHULD�LQ�RUGHU�WR�PDLQWDLQ�RUDO�KHDOWK�� $�FRPPRQ�
GHILQLWLRQ� RI� SURELRWLFV� LV� ³OLYH� PLFURRUJDQLVPV� ZKLFK� ZKHQ�
DGPLQLVWHUHG�LQ�DGHTXDWH�DPRXQWV�FRQIHU�D�KHDOWK�EHQHILW�RQ�WKH
KRVW´� DQG� PRVW� XWLOL]HG� VWUDLQV� EHORQJ� WR� WKH� ��

DQG� JHQHUD��7KLV�SDSHU� UHYLHZHG�
DQG� VXPPDUL]HG WKH� DYDLODEOH� OLWHUDWXUH� RQ� WKH� SUHYHQWLRQ� RI�

FDULHV� LQ� HDUO\� FKLOGKRRG� WKURXJK� ELRILOP� HQJLQHHULQJ� ZLWK�
SURELRWLF�EDFWHULD�

7KH� 3,&2� ZDV�� 3RSXODWLRQ�� SUHVFKRRO� FKLOGUHQ� ���� \HDUV��
,QWHUYHQWLRQ�� DQ\� DGPLQLVWUDWLRQ� URXWH� IRU� OLYH� SURELRWLF� EDF�
WHULD�� &RQWURO�� SODFHER�� QR� WUHDWPHQW� RU� EHVW� FOLQLFDO� SUDFWLFH��
2XWFRPH��FDULHV�SUHYDOHQFH�RU�LQFLGHQFH�RQ�LQLWLDO�DQG�FDYLWDWHG�
OHYHO� LQ� SULPDU\� WHHWK�� 7KUHH� GDWDEDVHV� ZHUH� VHDUFKHG� �3XE�
0HG��&RFKUDQH�/LEUDU\�DQG�WKH�7ULS�GDWDEDVH��WKURXJK�-DQXDU\
����� 5HOHYDQW� OLWHUDWXUH� SXEOLVKHG� LQ� LQFLGHQFH�� LQFUHPHQW��
SURJUHVVLRQ�� DQG� UHJUHVVLRQ�� H[SUHVVHG� ZLWK� FRQWLQXRXV� RU�
FDWHJRULFDO�GDWD�IURP�FOLQLFDO�DQG�RU�UDGLRJUDSKLF�H[DPLQDWLRQV�
ZDV�LQFOXGHG��5HIHUHQFH�OLVWV�ZHUH�KDQG�VHDUFKHG�IRU�DGGLWLRQDO�
SDSHUV��7KH�VHOHFWHG DUWLFOHV�ZHUH�DVVHVVHG�E\�WZR�LQGHSHQGHQW�
UHYLHZHUV�DQG�NH\�GDWD�ZHUH�H[WUDFWHG�DQG�FRPSLOHG�LQ�WDEOHV��
'XH�WR�KHWHURJHQHLW\�DQG�SDXFLW\�RI�SDSHUV��D�QDUUDWLYH�V\QWKH�
VLV� ZDV� SHUIRUPHG�� 7KH� HIIHFW� VL]H� ZDV� HVWLPDWHG� IURP� WKH�
FDULHV� SUHYDOHQFH� ILJXUHV� DQG� H[SUHVVHG� DV� SUHYHQWHG� IUDFWLRQ�
�FRQWURO� HYHQW� UDWH�PLQXV� WKH� H[SHULPHQWDO� HYHQW� UDWH�� GLYLGHG�
ZLWK�WKH�FRQWURO�HYHQW�UDWH��H[SUHVVHG�DV�SHUFHQW���7KH�QXPEHU�
QHHGHG�WR�WUHDW��117��ZDV�FDOFXODWHG�DV���$55��DEVROXWH�ULVN�
UHGXFWLRQ��

7KH�TXDOLW\�RI� WKH�VHOHFWHG�SXEOLFDWLRQV�ZDV� LQGHSHQGHQWO\�
DVVHVVHG� DFFRUGLQJ� WR� SUHGHWHUPLQHG� FULWHULD� IRU�PHWKRGRORJ\�
DQG� SHUIRUPDQFH� E\� WZR� DXWKRUV� QRW� LQYROYHG� LQ� WKH� VWXGLHV��
7KH�FULWHULD�RI�&RFKUDQH�KDQGERRN�IRU�LQWHUYHQWLRQV�� ZDV�XVHG�
DQG� WKH� ULVN� RI� ELDV� IRU� HDFK� SDSHU� ZDV� JUDGHG� DV� ³ORZ´��
³PRGHUDWH´�RU�³KLJK´��7KH�TXDOLW\�RI�HYLGHQFH�ZDV�UDWHG�ZLWK�
WKH�*5$'(�WRRO���

)URP�WKH�IXOO�DEVWUDFW�OLVW��Q ���������SDSHUV�ZLWK�D�FOLQLFDO�
FDULHV� RXWFRPH� ZHUH� LGHQWLILHG�� EXW� ILYH� ZHUH� H[FOXGHG� VLQFH�
WKH\� UHSRUWHG ILQGLQJV� IURP VFKRROFKLOGUHQ� DGROHVFHQWV� DQG�



���� $PHULFDQ�-RXUQDO�RI�'HQWLVWU\��9RO������1R�����-XQH������

7DEOH����0DLQ�FKDUDFWHULVWLFV�RI�WKH�LQFOXGHG�VWXGLHV�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
1R��RI�FKLOGUHQ� ,QWHUYHQWLRQ�DJH )ROORZ�XS�DJH� $WWULWLRQ$XWKRUV�\HDU VWXG\�GHVLJQ$ RU�DJH�UDQJH 9HKLFOH 6WUDLQ &RQWURO GXUDWLRQ UDWHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

,QWHUYHQWLRQ�GXULQJ�LQIDQF\
7DLSHOH HW�DO�������� ����'%�5&7 ��ZHHNV�� \HDUV 3DFLILHU�VSRRQ� %%��� ;\OLWRO�WDEOHWV ��\HDUV �������%
+DVVO|I HW�DO�������� ����'%�5&7 �����PRQWKV &HUHDOV )�� 3ODFHER ��\HDUV ���6WHQVVRQ HW�DO�������� ����'%�5&7 �����PRQWKV 'URSV $7&&����� 3ODFHER ��\HDUV ���
,QWHUYHQWLRQ�WR�WRGGOHUV�DQG�SUHVFKRRO�FKLOGUHQ
1lVH HW�DO�������� ����'%�5&7 ����\HDUV 0LON ** 3ODFHER �� PRQWKV ����6WHFNVpQ�%OLFNV HW�DO�������� ����'%�&5&7� ����\HDUV 0LON�������SSP�) /%�� 3ODFHER ���PRQWKV ���+HGD\DWL�+DMLNDQG HW�DO�������� ����'%�5&7 ����\HDUV /R]HQJHV & 3ODFHER ���PRQWKV ���5RGULJXH]�HW�DO�������� ����'%�&5&7 ����\HDUV 0LON 63� 3ODFHER ���PRQWKV ���BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
$  '%�5&7� �GRXEOH�EOLQG�UDQGRPL]HG�FRQWUROOHG�WULDO��'%�&5&7� �GRXEOH�EOLQG�FOXVWHU�UDQGRPL]HG�FRQWUROOHG�WULDO�%  �2ULJLQDOO\�UDQGRPL]HG�VWDUWHG�WKH�LQWHUYHQWLRQ�&� �$ EOHQG�RI�WKUHH�VWUDLQV � .-��� .-��� -+�����
7DEOH����0DLQ�UHVXOWV�DQG�DXWKRUV¶�FRQFOXVLRQV�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

&DULHV�SUHYDOHQFH�����RU�LQFUHPHQWBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
$XWKRUV�\HDU 7HVW�JURXS &RQWURO�JURXS 6WDWLVWLFV$ 3)�117% $XWKRUV¶�RULJLQDO�FRQFOXVLRQVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
,QWHUYHQWLRQ�GXULQJ�LQIDQF\
7DLSHOH�HW�DO�������� ��� ��� 16 ������ (DUO\�H[SRVXUH�GLG�QRW�DIIHFW�FDULHV�RFFXUUHQFH+DVVO|I�HW�DO�������� ��� ��� 16 ������ (DUO\�H[SRVXUH�GLG�QRW�DIIHFW�FDULHV�IUHTXHQF\6WHQVVRQ�HW�DO�������� ��� ��� 6 ����� 3URELRWLFV�UHGXFHG�SUR[LPDO�FDULHV
,QWHUYHQWLRQ�WR�WRGGOHUV�DQG�SUHVFKRRO�FKLOGUHQ
1lVH�HW�DO�������� ��� ���� 16 ������� 3URELRWLFV�UHGXFHG�FDULHV�ULVN6WHFNVpQ�%OLFNV�HW�DO�������� & & 6 ����� 3URELRWLFV�UHGXFHG�FDULHV�LQFUHPHQW+HGD\DWL�+DMLNDQG�HW�DO�������� ' ' 6 ����� 3URELRWLFV�UHGXFHG�FDULHV�LQFUHPHQW5RGULJXH]�HW�DO�������� ��� ���( ��� ����( 6 ����� 3URELRWLFV�UHGXFHG�FDULHV�LQFUHPHQWBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
$� �16� �QRW�VWDWLVWLFDOO\�VLJQLILFDQW��6 �VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�JURXSV�%� �3)�117� �SUHYHQWHG�IUDFWLRQ�QXPEHU�QHHGHG�WR�WUHDW�&� �GPIV� �PHDQ�LQFUHPHQW�RI�GHFD\HG��PLVVHG��ILOOHG�VXUIDFHV��VWDQGDUG�GHYLDWLRQ��'� �GV� �PHDQ�LQFUHPHQW�RI�GHFD\HG�VXUIDFHV�(� �,&'$6���  �,QWHUQDWLRQDO�&DULHV�'HWHFWLRQ�DQG�$VVHVVPHQW�6\VWHP��VFRUH����� �PHDQ�LQFUHPHQW�LQ�SHUFHQW�RI�REYLRXV�GHQWLQDO�FDULHV�
DGXOWV������ 7KXV�� VHYHQ� SXEOLFDWLRQV�� IURP� 6ZHGHQ��
)LQODQG��DQG�&KLOH�� IXOILOOHG� WKH� LQFOXVLRQ�FULWHULD�DQG�
ZHUH VXEGLYLGHG�LQWR�WZR�GRPDLQV�

7KUHH� VWXGLHV� H[DPLQHG�
ORQJ�WHUP� HIIHFWV� RQ� FDULHV� LQ� FKLOGUHQ� ZKR� UHFHLYHG�
SURELRWLF�VXSSOHPHQWV�GXULQJ�WKHLU�ILUVW�\HDU�RI�OLIH�������
7KH�GHWDLOV�DUH�VXPPDUL]HG�LQ�7DEOHV���DQG���DQG�WKH�
FDOFXODWHG�HIIHFW�VL]H�LV�LOOXVWUDWHG�LQ�WKH�)LJXUH��,Q�WKH�
ILUVW� VWXG\��� LQIDQWV�ZHUH�JLYHQ�SURELRWLF� WDEOHWV�ZLWK�
SURELRWLF� IURP�����PRQWKV�XS WR���\HDUV�
RI�DJH�ZLWK�DLG�RI�VSHFLILF�SDFLILHU��&KLOGUHQ�ZKR GLG�
QRW� FRPSO\� ZLWK� WKH� SDFLILHU� ZHUH� JLYHQ� FUXVKHG�
WDEOHWV�ZLWK�D� VSRRQ��7KH� WHVW� WDEOHWV�ZHUH� VZHHWHQHG�
ZLWK� [\OLWRO� DQG� WDEOHWV� FRQWDLQLQJ� HLWKHU� [\OLWRO� RU�
VRUELWRO�VHUYHG�DV� SRVLWLYH� FRQWUROV� 7KH� LQIDQWV ZHUH )LJXUH� 7KH�HIIHFW�VL]H�H[SUHVVHG�DV�SUHYHQWHG�IUDFWLRQ��3)��LQ�WKH�VHOHFWHG�SDSHUV�
FKDUDFWHUL]HG�DV�ORZ�ULVN�FKLOGUHQ�DQG�QR�VLJQLILFDQW�GLIIHUHQFHV�
LQ�FDULHV�RFFXUUHQFH�ZHUH�VHHQ�DW���\HDUV�RI�DJH��,Q�WKH�VHFRQG�
WULDO��� LQIDQWV� ZHUH� VHUYHG� D� FHUHDO� GLHW� VXSSOHPHQWHG� ZLWK�

)��� RU� SODFHER� FHUHDOV� GXULQJ�
ZHDQLQJ�� $W� WKH� DJH� RI� �� \HDUV�� WKHUH� ZDV� QR� VLJQLILFDQW�
GLIIHUHQFH� LQ� FDULHV� H[SHULHQFH� EHWZHHQ� WKH� WHVW� DQG� SODFHER�
JURXS�EXW�WKH�FDULHV�SUHYDOHQFH ZDV�ORZHU�LQ�WKH�WHVW�JURXS��,Q�
WKH�WKLUG�VWXG\��� QHZERUQ�FKLOGUHQ�ZHUH�JLYHQ�ILYH GDLO\�GURSV�
FRQWDLQLQJ�WZR�VWUDLQV�RI�WKH�SURELRWLF�EDFWHULXP�

GXULQJ�WKHLU�ILUVW�\HDU�RI�OLIH��7KH�LQIDQWV�LQ�WKH�FRQWURO�
JURXS� ZHUH� JLYHQ� SODFHER� GURSV�� $W� WKH� DJH� RI� �� \HDUV�� WKH�

FKLOGUHQ�LQ�WKH�SURELRWLF� WHVW�JURXS�GLVSOD\HG�D�����UHGXFWLRQ�
LQ� FDULHV� H[SHULHQFH� FRPSDUHG�ZLWK� WKH� FRQWURO� FKLOGUHQ�� ����
RI�WKH�FKLOGUHQ�LQ�WKH�SURELRWLF�JURXS�ZHUH�FDULHV�IUHH�FRPSDUHG�
WR�����LQ�WKH�SODFHER�JURXS�

)RXU
VWXGLHV����� ZHUH� LGHQWLILHG� LQ� ZKLFK� WKH� LQWHUYHQWLRQ� ZDV�
GLUHFWHG� WR� FKLOGUHQ� EHWZHHQ� �� DQG� �� \HDUV� �7DEOHV� �� DQG� ���
)LJXUH�� 7KH� SLRQHHULQJ� VWXG\� ZDV� SHUIRUPHG� LQ� )LQODQG� DQG�
HPSOR\HG�D�SURELRWLF�EDFWHULXP�� **��
/**�� ZKLFK� ZDV� DGGHG� WR� PLON� DQG� VHUYHG� WR� FKLOGUHQ� LQ�
PXQLFLSDO�GD\FDUH�FHQWHUV����7KH�FKLOGUHQ�UHFHLYHG�WKH SURELRWLF�

&DULHV�SUHYDOHQFH�����RU�LQFUHPHQW

7KH�HIIHFW�VL]H�H[SUHVVHG�DV�SUHYHQWHG�IUDFWLRQ��3)��LQ�WKH�VHOHFWHG�SDSHUV�
FKLOGUHQ�LQ�WKH�SURELRWLF� WHVW�JURXS�GLVSOD\HG�D�����UHGXFWLRQ�
LQ� FDULHV� H[SHULHQFH� FRPSDUHG�ZLWK� WKH� FRQWURO� FKLOGUHQ�� ����
RI�WKH�FKLOGUHQ�LQ�WKH�SURELRWLF�JURXS�ZHUH�FDULHV�IUHH�FRPSDUHG�
WR�����LQ�WKH�SODFHER�JURXS�

)RXU
ZHUH� LGHQWLILHG� LQ� ZKLFK� WKH� LQWHUYHQWLRQ� ZDV�

GLUHFWHG� WR� FKLOGUHQ� EHWZHHQ� �� DQG� �� \HDUV� �7DEOHV� �� DQG� ���
7KH� SLRQHHULQJ� VWXG\� ZDV� SHUIRUPHG� LQ� )LQODQG� DQG�

HPSOR\HG�D�SURELRWLF�EDFWHULXP�� **��
/**�� ZKLFK� ZDV� DGGHG� WR� PLON� DQG� VHUYHG� WR� FKLOGUHQ� LQ�
PXQLFLSDO�GD\FDUH�FHQWHUV����7KH�FKLOGUHQ�UHFHLYHG�WKH SURELRWLF�
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7\SH�RI�ELDVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
$XWKRUV�\HDU 6HOHFWLRQ 3HUIRUPDQFH 'HWHFWLRQ $WWULWLRQ 5HSRUWLQJ 5LVN�OHYHOBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
,QWHUYHQWLRQ�GXULQJ�LQIDQF\
7DLSHOH�HW�DO�������� " � � " " 0RGHUDWH+DVVO|I�HW�DO�������� " � � � � +LJK6WHQVVRQ HW�DO�������� " � " � � +LJK
,QWHUYHQWLRQ�WR�WRGGOHUV�DQG�SUHVFKRRO�FKLOGUHQ
1lVH�HW�DO�������� " � � � � +LJK6WHFNVHQ�%OLFNV�HW�DO�������� � � � � � +LJK+HGD\DWL�+DMLNDQG�HW�DO�������� � " � � � +LJK5RGULJXH]�HW�DO������ � � � � � 0RGHUDWH�/RZBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�� �ORZ�ULVN�RI�ELDV��"� �XQFOHDU�ULVN�RI�ELDV���  KLJK�ULVN�RI�ELDV�
PLON RU�SODFHER���GD\V�D�ZHHN�GXULQJ���PRQWKV��7KH�HIIHFW�RI�
/**�RQ�FDULHV�ZDV�IRXQG�WR�EH�SRVLWLYH��DOEHLW�QRW�VWDWLVWLFDOO\�
VLJQLILFDQW�� 7KLV� WHQGHQF\� ZDV� PRVW� REYLRXV� DPRQJ� WKH� ����
\HDU� ROGV� DQG� D� VXEJURXS� DQDO\VLV� RI� WKHVH� FKLOGUHQ� UHDFKHG�
VWDWLVWLFDO�VLJQLILFDQFH��7KH�SURMHFW�DOVR�HYDOXDWHG�WKH�HIIHFWV�RI�
WKH� LQWHUYHQWLRQ� RQ� JHQHUDO� KHDOWK��� 7KH� UHVXOWV� VKRZHG� D�
PRGHVW�EXW�FRQVLVWHQW�UHGXFWLRQ�RI�UHVSLUDWRU\�LQIHFWLRQV�LQ�WKH�
JURXS�FRQVXPLQJ�WKH�SURELRWLF�PLON��7KH�VHFRQG�VWXG\�� KDG�D�
VLPLODU� GD\FDUH� DSSURDFK� DQG� HYDOXDWHG� WKH� HIIHFW� RI� GDLO\�
VHUYLQJ� �ZHHNGD\V�� RI� PLON� ����� GO�� FRQWDLQLQJ�

/%��� RQ� FDULHV� LQFLGHQFH� RYHU� ��� PRQWKV�� ,Q�
DGGLWLRQ������SSP�IOXRULGH�ZDV�DGGHG�WR�WKH�H[SHULPHQWDO�PLON�
ZKLOH�WKH�FRQWURO�JURXS�ZDV�JLYHQ�D�PLON�ZLWKRXW�ERWK�IOXRULGH�
DQG� SURELRWLF� EDFWHULD�� 7KH� FDULHV� LQFUHPHQW� RI� GHFD\HG��
H[WUDFWHG�DQG�ILOOHG�VXUIDFHV�LQ�WKH�WHVW�JURXS�ZDV�VLJQLILFDQWO\�
UHGXFHG�DQG�WKH�SURSRUWLRQ�RI�FDULHV�IUHH�FKLOGUHQ�ZDV�����LQ�
WKH�WHVW�JURXS�FRPSDUHG�ZLWK�����LQ�WKH�FRQWURO�JURXS��$OVR�LQ�
WKLV�VWXG\��D�PDUNHU�RI�JHQHUDO�KHDOWK�ZDV�LPSURYHG��WKH�PHDQ�
QXPEHU�RI�GD\V�ZLWK�DQWLELRWLF�WUHDWPHQW�ZDV�����ORZHU�LQ�WKH�
WHVW� JURXS�� +RZHYHU�� LW� VKRXOG� EH� VWUHVVHG� WKDW� WKH� HPSOR\HG�
VWXG\� GHVLJQ� GLG� QRW� DOORZ� VHSDUDWLQJ� WKH� SRWHQWLDO� HIIHFWV� RI�
IOXRULGH� DQG� WKH�SURELRWLF� VXSSOHPHQW� IURP� HDFK�RWKHU�� ,Q� WKH�
WKLUG�VWXG\��SURELRWLF�OR]HQJHV�FRQWDLQLQJ� WKUHH�6WUHSWRFRFFXV�
GHULYHG�VWUDLQV�ZHUH�GLVWULEXWHG�WR�D�JURXS�RI�FKLOGUHQ�OLYLQJ�LQ�
D�ORZ�VRFLRHFRQRPLF�FRPPXQLW\�LQ�6ZHGHQ��� 7KH�GXUDWLRQ�RI�
WKH�LQWHUYHQWLRQ�ZDV�� \HDU�DQG�UHVXOWHG�LQ�VLJQLILFDQWO\�IHZHU�
QHZ� FDULHV� OHVLRQV� LQ� WKH� SURELRWLF� JURXS� FRPSDUHG� ZLWK� WKH�
SODFHER�JURXS��7KH�FDULHV�SUHYDOHQFH�ZDV�����LQ�WKH�WHVW�JURXS�
DIWHU�WKH�LQWHUYHQWLRQ�FRPSDUHG�ZLWK�����LQ�WKH�SODFHER�JURXS��
,W� LV� LPSRUWDQW� WR� XQGHUOLQH� WKDW� WKH� FOHDU�FXW� UHVXOWV� ZHUH�
REWDLQHG� LQ� VSLWH� RI� WKH� IDFW� WKDW� DURXQG� ���� RI� WKH� IDPLOLHV�
UHSRUWHG�VXSHUYLVHG� WRRWK�EUXVKLQJ� WZLFH�GDLO\� DQG�D� IDU� IURP�
RSWLPDO�FRPSOLDQFH�ZLWK�WKH�SURELRWLF�OR]HQJHV�

,Q�D�UHFHQWO\�SXEOLVKHG�VWXG\��� VRFLDOO\�YXOQHUDEOH�FKLOGUHQ�
DJHG����� \HDUV� DWWHQGLQJ� QXUVHU\� VFKRROV� LQ�&KLOH�ZHUH� JLYHQ�
PLON�VXSSOHPHQWHG�ZLWK�WKH�SURELRWLF�
63�� RU� VWDQGDUG� PLON� RQ� ZHHNGD\V� IRU� ��� PRQWKV�� $W� WKH�
FOLQLFDO� H[DPLQDWLRQ� DW� IROORZ�XS�� WKH� QXPEHU� RI� LQGLYLGXDOV�
ZKR�KDG�GHYHORSHG�QHZ�FDYLWDWHG�FDULHV� OHVLRQV� �,&'$6������
ZDV�VLJQLILFDQWO\�ORZHU�LQ�WKH�SURELRWLF�JURXS��������FRPSDUHG�
ZLWK�WKH�FRQWURO�JURXS���������

)LYH�RI�WKH�VWXGLHV�ZHUH�DVVHVVHG�
ZLWK� KLJK� ULVN�RI� ELDV�ZKLOH� WKH� VWXGLHV�RI�7DLSDOH� HW� DO�� DQG�
5RGULJXH]�HW�DO�� GLVSOD\HG�D�PRGHUDWH�DQG�PRGHUDWH�ORZ�ULVN��
UHVSHFWLYHO\� �7DEOH ��� 7KH� PRVW� FRPPRQ� FRQFHUQ� ZDV� KLJK�

����� IROORZHG� E\� SHUIRUPDQFH� ELDV� DQG�
VHOHFWLRQ ELDV��7KXV��WKH�TXDOLW\�RI�HYLGHQFH�ZDV�UDWHG�DV�ORZ�RU�
YHU\�ORZ�

3URELRWLF� VXSSOHPHQWV� SHUIRUPHG� EHWWHU� WKDQ� SODFHER� LQ�
SUHYHQWLQJ� RU� UHGXFLQJ� HDUO\� FKLOGKRRG� FDULHV� LQ� DOO� VHYHQ�
VWXGLHV� DOWKRXJK� WKH� GLIIHUHQFH� ZDV� VWDWLVWLFDOO\� VLJQLILFDQW LQ�
RQO\� IRXU RI� WKHP�� 7KLV� FOHDUO\� VXSSRUWV� WKH� K\SRWKHVLV� RI�
'HYLQH�	�0DUVK�� WKDW�LW�PD\�EH�EHQHILFLDO�WR�PRGLI\�RU�DOWHU�
WKH�FDULHV�DVVRFLDWHG�RUDO�PLFURELRWD�LQ�HDUO\�FKLOGKRRG�LQ�RUGHU�
WR�FRPEDW�(&&��+RZHYHU��WKH�TXDOLW\�RI�WKH�HYLGHQFH�ZDV�ORZ�
VLQFH RQO\�IHZ�RI�WKH�LQFOXGHG�SXEOLFDWLRQV�DSSHDUHG�WR�KDYH�D�
ORZ�ULVN�RI�ELDV�

7KHUH�DUH�D�QXPEHU�RI�IDFWRUV�WKDW�FDQ�FRQWULEXWH�WR�H[SODLQ�
WKH� SDUWO\� GLYHUJLQJ� UHVXOWV�� )LUVW� RI� DOO�� KRVW� EHQHILWV� WR� SUR�
ELRWLF�H[SRVXUH�DUH�VWUDLQ�VSHFLILF�DQG�ILQGLQJV�IURP RQH�VWUDLQ�
FDQQRW� EH� H[WUDSRODWHG� WR� DQRWKHU������ )LYH RI� WKH� SUHVHQW�
VWXGLHV�ZHUH�FRQGXFWHG�ZLWK�ODFWREDFLOOL�GHULYHG�SURELRWLFV�EXW�
XQIRUWXQDWHO\� GLIIHUHQW� VWUDLQV� ZHUH� XWLOL]HG�� ,W� KDV� DOVR� EHHQ�
VSHFXODWHG�WKDW�D�PL[�RI�SURELRWLF�VWUDLQV�FRXOG�SHUIRUP EHWWHU�
WKDQ� D� VLQJOH� VWUDLQ��� 1R� FRPSDUDWLYH� VWXGLHV� ZHUH� LGHQWLILHG�
KRZHYHU��VR�WKLV�LVVXH�UHPDLQV�D�NQRZOHGJH�JDS��6HFRQGO\��WKH�
PHFKDQLVPV�RI�SURELRWLF�DFWLRQ�DUH�VWLOO�HQLJPDWLF��,W�LV�JHQHUDO�
O\�EHOLHYHG� WKDW� WKHUH� LV�D�GLUHFW�HIIHFW� LQ� WKH�RUDO�ELRILOP�RUDO�
PXFRVD� DQG� D� V\VWHPLF� HIIHFW� WKURXJK� LPPXQRPRGXODWLRQ���
)RU� HDUO\� FKLOGKRRG� FDULHV�� WKH� GRPLQDWLQJ� HIIHFWV� DUH� PRVW�
OLNHO\� FR�DJJUHJDWLRQ� �DGKHVLRQ�� DQG� FRPSHWLWLYH� H[FOXVLRQ���
0RVW� SURELRWLF� EDFWHULD� DUH� DOVR� EDFWHULRFLQ�SURGXFLQJ�� D� SUR�
SHUW\ WKDW� FDQ� EH� WUDQVIHUUHG� DQG� DXJPHQWHG� LQ� LQGLJHQRXV�
EDFWHULD�WKURXJK�PHJDSODVPLGV���

3UHYLRXV� UHVHDUFK� KDV� FOHDUO\� VKRZQ� WKDW� DQ� HDUO\� DFTXLVL�
WLRQ�RI� LV�DVVRFLDWHG�ZLWK�DQ� LQFUHDVHG� ULVN�RI�HDUO\�
FKLOGKRRG�FDULHV�DQG�IXUWKHU�FDULHV�GHYHORSPHQW ODWHU�LQ�OLIH������
$V�PHQWLRQHG�DERYH��LW�FDQ�EH�K\SRWKHVL]HG�WKDW�HDUO\�H[SRVXUH�
WR�SURELRWLF�EDFWHULD�FDQ�GHOD\�RU�FRXQWHUDFW�WKH�FRORQL]DWLRQ�RI�
FDULHV�DVVRFLDWHG�EDFWHULD��H�J�� ���,Q�D�VLPSOLILHG�ZD\��
LW� VHHPV�DV� D�PDWWHU� RI�ZKR�ZLOO�ZLQ� WKH UDFH� WR� FRORQL]H� WKH�
RUDO� ELRILOP������ 7ZR� V\VWHPDWLF� UHYLHZV� DQG� D� PHWD�DQDO\�
VLV����� KDYH�FRQFOXGHG� WKDW� LQWDNH�RI�SURELRWLF�EDFWHULD�DIIHFWV�
WKH�PXWDQV�VWUHSWRFRFFL�FRXQWV�LQ�SODTXH�DQG�VDOLYD��,W�KDV�DOVR�
EHHQ�VKRZQ�WKDW�FRQVXPSWLRQ�RI�SURELRWLF�VWUDLQV�FDQ�LQGXFH�D�
VKLIW� LQ� WKH� RUDO� PLFURELDO� FRPSRVLWLRQ�� DQG� UHGXFH� ELRILOP�
IRUPDWLRQ�LQ�YLWUR��� $OWKRXJK�WKH�XQGHUVWDQGLQJ�WKDW�SURELRWLF�
VXSSOHPHQWV�FDQ�PRGXODWH�WKH�FRPSRVLWLRQ�DQG� IXQFWLRQ� RI�WKH



�����

RUDO� ELRILOP� LQ� HDUO\� FKLOGKRRG� LV� UDSLGO\� GHYHORSLQJ�� IXUWKHU�
WUDQVODWLRQDO� UHVHDUFK� LV� QHHGHG� WR� YHULI\� WKLV� SUHYHQWLYH�
DSSURDFK�LQ�WKH�FOLQLF�

$OO� VWXGLHV� LQ� WKLV� UHYLHZ� HPSOR\HG� DQ� DSSURSULDWH� VWXG\�
GHVLJQ� EXW� LW� VKRXOG� EH� QRWHG� WKDW� WZR� RI� WKHP����� RULJLQDOO\�
H[SORUHG� D�PHGLFDO� RXWFRPH� DQG� WKDW� WKH� UDQGRPL]DWLRQ� FRGH�
ZDV� XQYHLOHG� \HDUV� SULRU� WR� WKH� GHQWDO� H[DPLQDWLRQ�� &RQVH�
TXHQWO\�� QR� D� SULRUL� SRZHU� FDOFXODWLRQV� ZLWK� UHVSHFW� WR� FDULHV�
GHYHORSPHQW�FRXOG�EH�SHUIRUPHG��,Q�RQH�VWXG\��� FKLOGUHQ�IURP�
IDPLOLHV� ZLWK� D� KLVWRU\� RI� DOOHUJLF� GLVHDVHV� ZHUH� UHFUXLWHG��
DQRWKHU�� UHOLHG�RQ�FKLOGUHQ�RI�LQWHUHVWHG�DQG�PRWLYDWHG�SDUHQWV��
/LNHZLVH�� WKH�JHQHUDO�SDUHQWDO�HGXFDWLRQ� OHYHO�ZDV�KLJK� LQ� WKH�
VWXG\�RI�+DVVO|I�HW�DO��� 7KXV��D�FHUWDLQ�VHOHFWLRQ�ELDV�FDQQRW�EH�
H[FOXGHG�DQG�WKH�H[WHUQDO�YDOLGLW\�UHPDLQV�XQFOHDU��,QWHUHVWLQJ�
O\�� WKH� WKUHH VWXGLHV����� ZLWK� RXWVWDQGLQJ� RXWFRPHV�ZHUH� SHU�
IRUPHG�LQ�FKLOGUHQ�OLYLQJ�LQ�ORZ�VRFLRHFRQRPLF�DUHDV��,W�LV�ZHOO�
NQRZQ� WKDW� WKH� FDULHV� SUHYDOHQFH� KDV� D� VWURQJ� VRFLRHFRQRPLF�
JUDGLHQW�� DQG� WKHVH� ILQGLQJV� PD\� LQGLFDWH� WKDW� WKH� SURELRWLF�
VXSSOHPHQWV�FDQ�EH�PRUH�SRWHQW�LQ�FDULHV�DFWLYH�VXEMHFWV�

3URELRWLF� VXSSOHPHQWV� DUH� FODVVLILHG� DV� IRRG� DGGLWLYHV� DQG�
PDQ\�GLIIHUHQW�RYHU�WKH�FRXQWHU�SURGXFWV�DUH�WRGD\�DYDLODEOH�WR�
WKH� LQIRUPHG� FRQVXPHU�� ,Q� WKLV� UHYLHZ�� VHYHUDO� YHKLFOHV� RI�
SURELRWLF�VXSSOHPHQWV�ZLWK�����LQWDNHV�SHU�GD\�ZHUH�GHVFULEHG�
ZLWK� GDLO\� GRVHV� UDQJLQJ� IURP� � î� ���� FRORQ\� IRUPLQJ� XQLWV�
�FIX��WR����� FIX��$�GDLO\�LQWDNH�RI���� FIX�LV�FRPPRQO\�UHFRP�
PHQGHG�� EXW� LW� LV� QRW� FOHDU� LI� D� SRVLWLYH� GRVH�UHVSRQVH� UHOD�
WLRQVKLS� H[LVWV� FRQFHUQLQJ� FDULHV�GHYHORSPHQW��7KHUHIRUH�� WKLV�
LV�DQ�LQWHUHVWLQJ�WRSLF�IRU�IXWXUH�VWXGLHV�

7KH�HIIHFW�RI�D�FOLQLFDO�LQWHUYHQWLRQ�LV�DOZD\V�GHSHQGHQW�RQ�
WKH� FRRSHUDWLRQ� RI� WKH� VXEMHFWV� LQFOXGHG�� 7KXV�� RQH� FRXOG�
DVVXPH� WKDW� WKH� GD\FDUH�EDVHG� DGPLQLVWUDWLRQV� VKRXOG� KDYH� D�
EHWWHU� FRPSOLDQFH� WKDQ� WKRVH� UHO\LQJ�RQ� WKH�SDUHQWV�� ,W� VKRXOG�
KRZHYHU� EH� QRWHG� WKDW� WKH� SURELRWLF�PLON� RQO\�ZDV� VHUYHG� RQ�
ZHHNGD\V�DW�WKH�GD\�FDUH�FHQWHUV�DQG�WKDW�WKH�VHUYLQJV�ZHUH�SXW�
RQ�KROG�RYHU�WKH�KROLGD\�VHDVRQV������ 1RYHO�WUHDWPHQW�VWUDWHJLHV�
DQG�LQGXVWULDO�VSRQVRUVKLSV�LQFUHDVH�WKH�ULVN�RI�SXEOLFDWLRQ�ELDV�
VLQFH�SRVLWLYH�ILQGLQJV�DUH�PRUH�OLNHO\�SXEOLVKHG�WKDQ�QHJDWLYH��
$OWKRXJK� WRR� IHZ� VWXGLHV ZHUH� DYDLODEOH� IRU� D� IXQQHO� SORW�
DQDO\VLV�� WKHUH� LV QR� UHDVRQ� WR� EHOLHYH� WKDW� XQSXEOLVKHG� GDWD�
ZRXOG�KDYH�DOWHUHG�WKH�FRQFOXVLRQV�

,Q� FRQFOXVLRQ�� WKH� ILQGLQJV� RI� WKLV� UHYLHZ� LOOXVWUDWH� WKH�
SRWHQWLDO�RI�ELRILOP�PRGLILFDWLRQ�DW�HDUO\�DJH�WR�PDLQWDLQ�GHQWDO�
KHDOWK� DQG� SUHYHQW� HDUO\� FKLOGKRRG� FDULHV�� +RZHYHU�� WKH�
ILQGLQJV� ZHUH� QRW� HQWLUHO\� FRQVLVWHQW� DQG� VHYHUDO� SRVVLEOH�
XQGHUO\LQJ� IDFWRUV� FRXOG� EH� LGHQWLILHG�� )XUWKHU� WUDQVODWLRQDO�
UHVHDUFK� LV� QHHGHG� WR� H[SORUH� WKLV� SUHYHQWLYH� DSSURDFK� LQ� D�
FOLQLFDO�FRQWH[W��
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�� *DUFLD�5��%RUUHOOL�%��'KDU�9��'RXJODVV�-��*RPH]�)5��+LHIWMH�.��+RURZLW]�
$�� /L�<��1J�0:�� 7ZHWPDQ�6��7LQDQRII�1�� 3URJUHVV� LQ� HDUO\� FKLOGKRRG�
FDULHV DQG� RSSRUWXQLWLHV LQ UHVHDUFK� SROLF\�� DQG FOLQLFDO PDQDJHPHQW��

$PHULFDQ�-RXUQDO�RI�'HQWLVWU\��9RO������1R�����-XQH������

������������������ 7LQDQRII�1��5HLVLQH�6��8SGDWH�RQ�HDUO\�FKLOGKRRG�FDULHV�VLQFH�WKH�6XUJHRQ�*HQHUDO
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