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)HHGLQJ�'LVRUGHUV�LQ�&KLOGUHQ�$WWHQGLQJ�WKH�1HXURORJ\�&OLQLF�LQ�D�7HUWLDU\�
+RVSLWDO�LQ�6RXWKHUQ�1LJHULD��

$QWKRQ\�2��$WLPDWL��2OXVROD�3��2NXQROD�

$%675$&7��� � �

%DFNJURXQG��)HHGLQJ�GLVRUGHUV�DUH�HVWLPDWHG�WR�RFFXU�LQ�XS�WR����������RI�KHDOWK\�FKLOGUHQ�DQG�����RI�
QHXURORJLFDOO\� LPSDLUHG� FKLOGUHQ��'\VIXQFWLRQDO� RUDO�PRWRU� FRQWURO�� DEQRUPDO� QHXURORJLF�PDWXUDWLRQ��
SRRU� VHDWLQJ� SRVWXUH� GXULQJ� IHHGLQJ� DPRQJ� RWKHUV� UHVXOW� LQ� IHHGLQJ� SUREOHPV� LQ� FKLOGUHQ� ZLWK�
QHXURORJLF�GLVRUGHUV��(DUO\�GHWHFWLRQ�DQG�QXWULWLRQDO�VXSSRUW�DUH�LPSRUWDQW�LQ�SUHYHQWLQJ�SRRU�JURZWK�
DQG�GHYHORSPHQW�ZKLFK�PD\�UHVXOW�IURP�IHHGLQJ�GLVRUGHUV���
2EMHFWLYH��7R�DVFHUWDLQ�WKH�SUHVHQFH�RI�IHHGLQJ�GLVRUGHUV�LQ�FKLOGUHQ�DWWHQGLQJ�WKH�QHXURORJ\�FOLQLF�RI�
WKH�8QLYHUVLW\�RI�%HQLQ�7HDFKLQJ�+RVSLWDO���
0DWHULDOV� DQG� 0HWKRGV��$� GHVFULSWLYH� FURVV�VHFWLRQDO� VWXG\� FDUULHG� RXW� LQ� WKH� 8QLYHUVLW\� RI� %HQLQ�
7HDFKLQJ� +RVSLWDO�� $� VHPL�VWUXFWXUHG� LQWHUYLHZHU�DGPLQLVWHUHG� TXHVWLRQQDLUH� ZDV� XVHG� LQ� REWDLQLQJ�
LQIRUPDWLRQ� IURP� WKH� SDUHQWV�FDUHJLYHUV� RI� WKH� FKLOGUHQ� ZKR� ZHUH� UHFUXLWHG� FRQVHFXWLYHO\� IURP� WKH�
QHXURORJ\�FOLQLF���
5HVXOWV��2I�WKH�����VXEMHFWV�UHFUXLWHG�IRU�WKH�VWXG\����������DQG����������KDG�FHUHEUDO�SDOV\�DQG�VHL]XUH�
GLVRUGHU�HSLOHSV\� UHVSHFWLYHO\�� )LIW\�VL[� FDUHJLYHUV� �������� KDG� XQSOHDVDQW� H[SHULHQFH� GXULQJ�
PHDOWLPHV�� ([FHVVLYH� VDOLYDWLRQ�� FKRNLQJ� DQG� FKHZLQJ� GLIILFXOWLHV� UDQNHG� KLJKHVW� DPRQJ� WKH� IHHGLQJ�
SUREOHPV� LQ� WKH� FKLOGUHQ�� )RUW\�IRXU� �������� FKLOGUHQ� KDG� PXOWLSOH� IHHGLQJ� SUREOHPV�� *HQGHU�� DJH�
JURXS��IHHGLQJ�H[SHULHQFH�DQG�QHXURORJLFDO�GLDJQRVLV�ZHUH�VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�PXOWLSOH�HDWLQJ�
SUREOHPV��)RUW\�RQH���������FKLOGUHQ�ZHUH�XQGHUZHLJKW�ZKLOH������ZHUH�RYHUZHLJKW��
&RQFOXVLRQ��)HHGLQJ� SUREOHPV��ZKLFK� DUH� RIWHQ� DFFRPSDQLHG� E\� XQSOHDVDQW�PHDOWLPH� H[SHULHQFH� IRU�
FDUHJLYHUV��DUH�FRPPRQ�LQ�FKLOGUHQ�ZLWK�QHXURORJLFDO� LPSDLUPHQWV��$VVHVVPHQW�RI�WKH�IHHGLQJ�SDWWHUQ�
DQG�QXWULWLRQDO�VWDWXV�RI�FKLOGUHQ�VKRXOG�EH�XQGHUWDNHQ�LQ�WKH�RXWSDWLHQW�QHXURORJ\�FOLQLF���

.H\ZRUGV��)HHGLQJ�GLVRUGHUV��FKLOGUHQ��QHXURORJ\�FOLQLF��QHXURORJLFDO�GLVRUGHUV

'HSDUWPHQW�RI�&KLOG�+HDOWK��
8QLYHUVLW\�RI�%HQLQ�7HDFKLQJ�+RVSLWDO��
%HQLQ��(GR�6WDWH��1LJHULD��

&RUUHVSRQGLQJ�$XWKRU�
$QWKRQ\�2��$WLPDWL�
8QLYHUVLW\�RI�%HQLQ�7HDFKLQJ�+RVSLWDO��
%HQLQ��(GR�6WDWH��1LJHULD��
(�PDLO��WRQ\DWLPDWL#\DKRR�FRP�
0RELOH��������������

$FFHVV�WKLV�DUWLFOH�RQOLQH

4XLFN5HVSRQVH�&RGH

ZHEVLWH�ZZZ�ERUQRPHGLFDOMRXUQDO�FRP

'2,�����������ERPM�ERPMB���B��

,QWURGXFWLRQ�
)HHGLQJ�GLVRUGHUV�DUH�HVWLPDWHG�WR�RFFXU�LQ�XS�WR�
��� �� ���� RI� KHDOWK\� FKLOGUHQ� DQG� XS� WR� ���� RI�
QHXURORJLFDOO\� LPSDLUHG� FKLOGUHQ��� )HHGLQJ�
SUREOHPV� DUH� KHWHURJHQHRXV� DQG� WKHLU�
PDJQLWXGHV� DUH� RIWHQ� QRW� UHFRJQL]HG�E\�SDUHQWV�
DQG� FDUHJLYHUV�� ,I� OHIW� XQWUHDWHG�� IHHGLQJ�
GLVRUGHUV� PD\� OHDG� WR� DVSLUDWLRQ�� SURORQJHG�
IHHGLQJ� WLPHV�� FDFKH[LD�� SRRU� JURZWK�� KLQGHUHG�
GHYHORSPHQWDO� SHUIRUPDQFH�� DQG� LQFUHDVHG�
PHGLFDO� DQG� EHKDYLRUDO� SUREOHPV����� )RU� WKH�
SDUHQWV��WKH�IHHGLQJ�SURFHVV�LV�RIWHQ�D�VLJQLILFDQW�
VRXUFH� RI� DQ[LHW\� DQG� IUXVWUDWLRQ��7KHUH� LV� QR�
XQLYHUVDOO\�DFFHSWDEOH�GHILQLWLRQ�RU�FODVVLILFDWLRQ�
RI� IHHGLQJ� GLVRUGHUV�� $� IHHGLQJ� GLVRUGHU� LV�
LGHQWLILHG� ZKHQ� D� FKLOG� LV� XQDEOH� RU� UHIXVHV� WR�
FRQVXPH�D�VXIILFLHQW�TXDQWLW\�RU�YDULHW\�RI�VROLGV�
DQG� OLTXLGV� WR� PDLQWDLQ� SURSHU� QXWULWLRQ���
)HHGLQJ�GLVRUGHUV� FDQ�PDQLIHVW�DV�PXOWLSOH� IRRG�
GLVOLNHV� �IRRG� VHOHFWLYLW\�� ¶SLFNLQHVV·��� SDUWLDO� WR�
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WRWDO� IRRG� UHIXVDO�� GLIILFXOW\� LQ� VXFNLQJ��
VZDOORZLQJ� RU� FKHZLQJ�� YRPLWLQJ�� SURORQJHG�
VXEVLVWHQFH�RQ�LQDSSURSULDWH�WH[WXUHV��LQDELOLW\�WR�
JUDGXDWH�WR�WH[WXUHG�IRRGV���GHOD\�LQ�VHOI�IHHGLQJ��
FU\LQJ� DQG� WDQWUXPV� DW� PHDOWLPHV�� UXPLQDWLRQ��
UHJXUJLWDWLRQ� DQG� H[FHVVLYH� VDOLYDWLRQ��� )HHGLQJ�
SUREOHPV�� WKRXJK� IRXQG� LQ� QRUPDO� FKLOGUHQ��
RFFXU�PRUH�LQ�FKLOGUHQ�ZLWK�QHXURGHYHORSPHQWDO�
GLVDELOLWLHV�� 0DQ\� LQWHUDFWLQJ� IDFWRUV� VXFK� DV�
G\VIXQFWLRQDO� RUDO�PRWRU� DFWLYLW\�� DEQRUPDO�
QHXURORJLF�PDWXUDWLRQ� DQG� SRRU� VHDWLQJ� SRVWXUH�
GXULQJ� IHHGLQJ� GXH� WR� DQ� XQVWDEOH� WUXQN� PD\�
UHVXOW� LQ� IHHGLQJ� G\VIXQFWLRQ� LQ� FKLOGUHQ� ZLWK�
QHXURGHYHORSPHQWDO� SUREOHPV������
&RPPXQLFDWLRQ� GLIILFXOWLHV� PD\� LQWHUIHUH� ZLWK�
UHTXHVW� IRU� IRRG�� H[SUHVVLRQV� RI� KXQJHU�� RU�
LQGLFDWLRQV� RI� IRRG� SUHIHUHQFH�� 6SDVWLFLW\� RI� WKH�
DEGRPLQDO� PXVFXODWXUH� FDQ� OHDG� WR� LQFUHDVHG�
LQWUD�DEGRPLQDO� SUHVVXUH� WKXV� UHVXOWLQJ� LQ�
JDVWURHVRSKDJHDO�UHIOX[�GLVHDVH��*(5'���'HOD\HG�
JDVWULF�HPSW\LQJ�PD\�UHVXOW� IURP�LPSDLUPHQW� LQ�
WKH� HQWHULF� QHUYRXV� V\VWHP� LQ� FKLOGUHQ� ZLWK�
FHUHEUDO� SDOV\�ZKLFK� FDQ� LQFUHDVH� WKH� OLNHOLKRRG�
RI�*(5'���

,Q� VRPH� FKLOGUHQ� LQYROXQWDU\� PRYHPHQWV� RU�
VHL]XUH�PD\� LQWHUIHUH�ZLWK� IHHGLQJ��'LIILFXOW\� LQ�
IHHGLQJ� DQG� VWULGRU� FDQ� DOVR� RFFXU� LI� WKHUH� LV�
PDUNHG�K\SRWRQLD�VR�WKDW�WKH�WRQJXH�DQG�MDZ�IDOO�
EDFNZDUGV�� REVWUXFWLQJ� WKH� DLUZD\���� &KLOGUHQ�
ZLWK�VHYHUH�QHXURORJLFDO�KDQGLFDS�PD\�KDYH�KDG�
UHSHDWHG�XQSOHDVDQW�H[SHULHQFHV�VXFK�DV�FKRNLQJ��
YRPLWLQJ� DQG� LQVHUWLRQ� RI� QDVRJDVWULF� WXEHV�
GXULQJ�IHHGLQJ���

7KH\� PD\� OHDUQ� IRRG� DYHUVLRQ� IURP� WKHVH�
H[SHULHQFHV� ZKLFK� IXUWKHU� ZRUVHQ� WKH� IHHGLQJ�
GLIILFXOW\�����

,Q� DGGLWLRQ� WR� WKH� XQGHUO\LQJ� QHXURORJLFDO�
SUREOHP� OHDGLQJ� WR� WKH� IHHGLQJ� GLVRUGHU��
FDUHJLYHU·V� UHVSRQVH� WR� WKH� FKLOG� GXULQJ� PHDOV�
PD\� ZRUVHQ� WKH� SUREOHP�� &DUHJLYHUV� PD\�
HPSOR\�YDULHW\� RI� VWUDWHJLHV� WR� HQFRXUDJH� HDWLQJ�
VXFK� DV� GLVWUDFWLQJ�� FRD[LQJ�� DQG� UHSULPDQGLQJ��
DOORZLQJ� WKH� FKLOG� WR� SHULRGLFDOO\� WDNH� D� EUHDN�
IURP� RU� DYRLG� HDWLQJ�� DQG� SURYLGLQJ� SUHIHUUHG�
IRRG� RU� WR\V���� 7KHVH� VWUDWHJLHV� KDYH� EHHQ�
UHSRUWHG�WR�ZRUVHQ�EHKDYLRXU�RI�D�PDMRULW\�RI�WKH�
FKLOGUHQ����

0DOQXWULWLRQ�KDV�VLPLODUO\�EHHQ�UHSRUWHG�WR�FDXVH�
YDULRXV� QHXURORJLFDO� GLVRUGHUV� ZKLFK� RIWHQ�

PDQLIHVWV� DV� GHOD\HG� PHQWDO� DQG� PRWRU�
GHYHORSPHQW���
1HXURORJLFDO� FRPSOLFDWLRQV� RI�PDOQXWULWLRQ�PD\�
WKHUHIRUH�� ZRUVHQ� WKH� SUH�H[LVWLQJ� QHXURORJLFDO�
GLVRUGHU���
7KH�PDQDJHPHQW�RI�WKH�IHHGLQJ�SUREOHPV�LV�RIWHQ�
RYHU�ORRNHG� LQ� FKLOGUHQ� VXIIHULQJ� IURP�
QHXURORJLFDO�GLVRUGHUV���

0DQDJHPHQW� UHTXLUHV� D� PXOWL�GLVFLSOLQDU\�
DSSURDFK�ZKLFK�FRQVLVWV�RI�D�WHDP�RI�VSHFLDOLVWV�²�
SV\FKRORJLVW�� SDHGLDWULFLDQ�� GLHWLWLDQ� DQG� D�
VSHHFK� WKHUDSLVW�� 6XFK� DQ� LQWHUGLVFLSOLQDU\�
DSSURDFK� DOORZV� IRU� D� FRRUGLQDWHG� FRQVXOWDWLRQ�
ZLWK� IRFXV� RQ� WKH� FKLOG� DV� D� ZKROH� DQG� RQ� LWV�
FDUHJLYHUV����

6WXGLHV� RQ� WKH� SUHYDOHQFH� DQG� PDQDJHPHQW� RI�
IHHGLQJ� GLVRUGHUV� LQ� SDWLHQWV� ZLWK� QHXURORJLFDO�
SUREOHPV�DUH�IHZ��

�0RVW� DYDLODEOH� VWXGLHV� DUH� PDLQO\� RQ� SDWLHQWV�
ZLWK�FHUHEUDO�SDOV\��QHXURPXVFXODU�GLVHDVHV�DQG�
DXWLVP��6XOOLYDQ�HW�DO���VWXGLHG�����FKLOGUHQ�DJHG�
�� ²� ��� \HDUV� RQ� WKH� 2[IRUG� 5HJLVWHU� RI� (DUO\�
&KLOGKRRG� ,PSDLUPHQWV� ZLWK� RURPRWRU�
G\VIXQFWLRQ��$�YDOLGDWHG�TXHVWLRQQDLUH�ZDV� VHQW�
WR� WKH� SDUHQWV� RI� WKH� FKLOGUHQ� WR� DVVHVV� WKH�
SUHYDOHQFH� DQG� VHYHULW\� RI� IHHGLQJ� GLVRUGHUV��
)HHGLQJ� SUREOHPV� ZHUH� SUHYDOHQW�� ���� QHHGHG�
KHOS� ZLWK� IHHGLQJ� DQG� ���� FKRNHG� ZLWK� IRRG��
����RI�SDUHQWV�GHVFULEHG�IHHGLQJ�DV�VWUHVVIXO�DQG�
XQHQMR\DEOH�� 3URORQJHG� IHHGLQJ� WLPHV� ��K�GD\��
ZHUH� UHSRUWHG� E\� ����� 2QO\� ��� RI� SDUWLFLSDQWV�
UHFHLYHG� FDORULF� VXSSOHPHQWV� DQG� ��� ZHUH� IHG�
YLD� JDVWURVWRP\� WXEH�� 7KH� UHVHDUFKHUV� GLG� QRW�
H[DPLQH�WKH�VXEMHFWV�QHLWKHU�GLG�WKH\�DVVHVV�WKHLU�
QXWULWLRQDO� VWDWXV� WR� DVFHUWDLQ� WKH� LPSDFW� RI� WKH�
IHHGLQJ�GLVRUGHU�RQ�WKHLU�JURZWK��

$� UHYLHZ� RI� OLWHUDWXUH� RQ� IHHGLQJ� SUREOHPV� LQ�
SDWLHQWV�ZLWK�QHXURPXVFXODU�GLVRUGHUV�E\�(QJHO�
+RHN�HW� DO��� VKRZV� WKDW� IHHGLQJ�DQG� VZDOORZLQJ�
GLIILFXOWLHV� DUH� SUHYDOHQW�� 7KH� GLIILFXOWLHV� RIWHQ�
DULVH� IURP�ZHDNQHVV� RI� WKH�PXVFOHV� DQG�XVXDOO\�
PDQLIHVWV� DV� GURROLQJ� RI� VDOLYD�� GLIILFXOW\� ZLWK�
FKHZLQJ� DQG� VZDOORZLQJ�� YRPLWLQJ�� FKRNLQJ�
GXULQJ�IHHGV��SURORQJ�PHDO�WLPHV�DQG�ORZ�FDORULF�
LQWDNH��

$Q� DVVHVVPHQW� RI� ���� FKLOGUHQ� ZLWK� FHUHEUDO�
SDOV\�� DJHG� �� ²� �� \HDUV� IRU� IHHGLQJ� SUREOHPV� LQ�
,QGLD� E\� *DJLO� HW� DO��� VKRZHG� SUHVHQFH� RI�
RURPRWRU�G\VIXQFWLRQ�ZKLFK�DIIHFWHG�WKHLU�LQWDNH�

����$WLPDWL�$2�HW�DO�



�%RUQR�0HGLFDO�-RXUQDO�� -XO\���'HFHPEHU����� 9RO�����,VVXH�������������������������������������������������������������3DJH�������

7KLV�ZRUN�LV�OLFHQVHG�XQGHU�D�&UHDWLYH�&RPPRQV�$WWULEXWLRQ�����,QWHUQDWLRQDO�/LFHQVH

RI� VROLG� IRRG� LQ� DGGLWLRQ� WR� SURORQJHG� IHHGLQJ�
WLPH��
�7KH\� DOVR� IRXQG� VLJQLILFDQWO\� KLJKHU� UDWH� RI�
IHHGLQJ�SUREOHPV�LQ�FKLOGUHQ�ZLWK�VHL]XUHV�DV�FR�
PRUELGLW\�� ORZ� SDUHQWDO� DZDUHQHVV� RI� WKH�
SUHVHQFH� RI� IHHGLQJ� SUREOHP� DQG� D� VLJQLILFDQWO\�
ORZHU�QXWULWLRQDO�VWDWXV�ZKHQ�FRPSDUHG�ZLWK�DJH�
DQG�VH[�PDWFKHG�FRQWUROV���

7KHUH� LV� SDXFLW\� RI� GDWD� RQ� IHHGLQJ�GLVRUGHUV� LQ�
SDWLHQWV� ZLWK� QHXURORJLFDO� GLVRUGHUV� LQ� 1LJHULD��
2JXQOHVL� HW� DO��� UHSRUWHG� ������ SUHYDOHQFH� RI�
XQGHUQXWULWLRQ� ZLWK� ���� EHLQJ� VHYHUHO\�
XQGHUQRXULVKHG�� DPRQJ� FKLOGUHQ� ZLWK� FHUHEUDO�
SDOV\�ZKR�ZHUH�DWWHQGLQJ�WKH�QHXURORJ\�FOLQLF�LQ��
6DJDPX��,W�ZDV�D�UHWURVSHFWLYH�VWXG\�DQG�IHHGLQJ�
GLVRUGHUV�ZHUH�QRW�HYDOXDWHG���

$QRWKHU� UHWURVSHFWLYH� VWXG\� GRQH� LQ� =DULD��� RQ�
QHXURORJLFDOO\� LPSDLUHG� FKLOGUHQ� GLG� QRW�
HYDOXDWH� WKHLU� IHHGLQJ� SUREOHPV� HYHQ� WKRXJK�
IHHGLQJ�GLIILFXOWLHV�ZHUH�PHQWLRQHG��

,Q� WKLV�VWXG\�ZH�DLPHG�WR�DVVHVV� WKH�SUHVHQFH�RI�
IHHGLQJ� GLVRUGHUV� LQ� FKLOGUHQ� ZLWK� QHXURORJLFDO�
LPSDLUPHQW� DW� WKH� 3DHGLDWULF� QHXURORJ\� FOLQLF� LQ�
WKH�8QLYHUVLW\�RI�%HQLQ�7HDFKLQJ�+RVSLWDO��%HQLQ��

0DWHULDOV�DQG�PHWKRGV�
7KLV� LV� D� GHVFULSWLYH� FURVV�VHFWLRQDO� VWXG\�
LQYROYLQJ� FKLOGUHQ� ZLWK� QHXURORJLFDO� GLVRUGHUV�
DWWHQGLQJ� WKH� SDHGLDWULF� QHXURORJ\� FOLQLF� RI� WKH�
8QLYHUVLW\� RI� %HQLQ� 7HDFKLQJ� +RVSLWDO�� %HQLQ�
&LW\��(GR�6WDWH��1LJHULD��

�7KH� +RVSLWDO� KDV� DQ� ����EHG� FDSDFLW\� DQG�
SURYLGHV� KHDOWK� FDUH� IRU� UHVLGHQWV� ZLWKLQ� (GR�
6WDWH� DQG� WKH� QHLJKERXULQJ� 6WDWHV� RI� 'HOWD� DQG�
2QGR�� 7KH� VWXG\� ZDV� FDUULHG� RXW� EHWZHHQ� -XO\�
DQG�6HSWHPEHU���������

6WXG\�SRSXODWLRQ�
2QH�KXQGUHG�DQG�ILIW\�IRXU�FKLOGUHQ�EHWZHHQ�WKH�
DJHV� RI� �� PRQWKV� DQG� ��� \HDUV� ZKR� KDG� D�
QHXURORJLFDO� GLVRUGHU� DQG� DFFHVVLQJ� FDUH� LQ� WKH�
QHXURORJ\� RXWSDWLHQW� FOLQLF� ZHUH� UHFUXLWHG�
FRQVHFXWLYHO\�� 7KH� QHXURORJ\� FOLQLF� KROGV� WKUHH�
WLPHV� LQ� D� ZHHN� ZLWK� DQ� DYHUDJH� DWWHQGDQFH� RI�
��²����SDWLHQWV�SHU�ZHHN�

7RRO�IRU�GDWD�FROOHFWLRQ�
$� VHPL�VWUXFWXUHG� LQWHUYLHZHU� DGPLQLVWHUHG�
TXHVWLRQQDLUH�ZDV�XVHG�LQ�REWDLQLQJ�LQIRUPDWLRQ�
IURP�WKH�SDUHQWV�FDUHJLYHUV�RI� WKH�FKLOGUHQ��7KH�

TXHVWLRQQDLUH� KDV� WKUHH� VHFWLRQV�� 6HFWLRQ� $�
FRQWDLQHG�LQIRUPDWLRQ�RQ�WKH�ELRGDWD�RI�WKH�FKLOG��
6HFWLRQ� %� FRQWDLQHG� LQIRUPDWLRQ� RQ� WKH� IHHGLQJ�
KLVWRU\�ZKLOH�6HFWLRQ�&�FRQWDLQHG�LQIRUPDWLRQ�RQ�
WKH� QHXURORJLFDO� GLDJQRVLV� DQG� DQWKURSRPHWULF�
PHDVXUHPHQWV�� ,QIRUPDWLRQ� RQ� IHHGLQJ� VXFK� DV�
GLIILFXOW\�ZLWK� FKHZLQJ�� VZDOORZLQJ�� OLS� FORVXUH��
VXFNLQJ�DQG�RWKHUV�ZHUH�REWDLQHG��7KH�ZHLJKW�RI�
HDFK� FKLOG� ZDV� PHDVXUHG� XVLQJ� D� PHFKDQLFDO�
EHQFK� VFDOH� �6$/7(5� PRGHO� ���� (QJODQG�� IRU�
WKRVH� DJHG� WZHOYH� PRQWKV� DQG� EHORZ�� DQG� D�
PHFKDQLFDO� IORRU� VFDOH� �6(&$� PRGHO� ����� IRU�
FKLOGUHQ�DERYH�WZHOYH�PRQWKV��7KH�FKLOGUHQ�ZHUH�
ZHLJKHG� ZLWK� OLJKW� FORWKLQJ�� :HLJKW� ZDV�
UHFRUGHG� LQ� NLORJUDPV� WR� WKH� QHDUHVW�
���NLORJUDPV��7KH�QXWULWLRQDO�VWDWXV�ZDV�DVVHVVHG�
XVLQJ�WKH�:+2�DQG�&'&�ZHLJKW�IRU�DJH�]�VFRUHV��
&KLOGUHQ�ZLWK�]�VFRUH�EHWZHHQ����DQG����VWDQGDUG�
GHYLDWLRQ� ZHUH� FODVVLILHG� DV� XQGHUZHLJKW� ZKLOH�
WKRVH� OHVV� WKDQ� ��� ZHUH� FODVVLILHG� DV� VHYHUHO\�
XQGHUZHLJKW�� &KLOGUHQ� ZLWK� ZHLJKW� IRU� DJH�
JUHDWHU�WKDQ����ZHUH�FODVVLILHG�DV�RYHUZHLJKW��

'DWD�$QDO\VLV�
7KH� GDWD� REWDLQHG� ZHUH� HQWHUHG� DQG� FURVV�
FKHFNHG�IRU�HUURUV��'DWD�DQDO\VLV�ZDV�GRQH�XVLQJ�
,%0� 6WDWLVWLFDO� 3DFNDJH� IRU� WKH� 6RFLDO� 6FLHQFHV�
�6366�� YHUVLRQ� ���� &RQWLQXRXV� YDULDEOHV� ZHUH�
VXPPDUL]HG� XVLQJ� PHDQV� DQG� VWDQGDUG�
GHYLDWLRQV� ZKLOH� FDWHJRULFDO� YDULDEOHV� ZHUH�
VXPPDUL]HG�XVLQJ�SURSRUWLRQV��)UHTXHQF\�WDEOHV�
ZHUH� FRQVWUXFWHG� DV� DSSURSULDWH�� $VVRFLDWLRQV�
EHWZHHQ� VRFLRGHPRJUDSKLF� FKDUDFWHULVWLFV� DQG�
SUHVHQFH� RI� PXOWLSOH� IHHGLQJ� SUREOHPV� DQG�
QXWULWLRQDO� VWDWXV� ZHUH� GRQH� XVLQJ� &KL� VTXDUH�
WHVW�ZLWK�WKH�OHYHO�RI�VLJQLILFDQFH�VHW�DW�S�������DW�
����FRQILGHQFH�LQWHUYDO���

(WKLFV�
(WKLFDO� DSSURYDO� ZDV� REWDLQHG� IURP� WKH�
8QLYHUVLW\�RI�%HQLQ�7HDFKLQJ�+RVSLWDO�(WKLFV�DQG�
5HVHDUFK� &RPPLWWHH�� 9HUEDO� FRQVHQW� ZDV�
REWDLQHG� IURP� WKH� SDUHQWV� DQG� FDUHJLYHUV� DIWHU�
H[SODLQLQJ� WKH� HVVHQFH� RI� WKH� VWXG\� DQG� WKH�
DVVXUDQFH�RI�FRQILGHQWLDOLW\�DQG�DEVHQFH�RI�KDUP�
WR�WKHP���

5HVXOWV�
$� WRWDO� RI� ���� VXEMHFWV� ZKLFK� FRQVLVWHG� RI� ���
�������� PDOHV� DQG� ��� �������� IHPDOHV� ZHUH�
UHFUXLWHG� IRU� WKH� VWXG\�� 7KH� VRFLR�GHPRJUDSKLF�
FKDUDFWHULVWLFV� RI� WKH� VXEMHFWV� DUH� DV� VKRZQ� LQ�
WDEOH�����

)HHGLQJ�'LVRUGHUV�LQ�&KLOGUHQ�$WWHQGLQJ�WKH�1HXURORJ\�&OLQLF
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7DEOH����6RFLRGHPRJUDSKLF�FKDUDFWHULVWLFV�RI�WKH�VXEMHFWV�
&KDUDFWHULVWLF� )UHTXHQF\��Q� ������ 3HUFHQWDJH��
6H[�
���0DOH� ��� �����
���)HPDOH� ��� �����
$JH��PRQWKV�� � �
�����²���� ���� ���
������²����� ��� �����
�������²����� ��� ����
!���� �� ����
*HVWDWLRQDO�$JH�
���3UH�WHUP� ��� ����
���7HUP� ���� �����
���3RVW�WHUP� �� ����
%LUWK�:HLJKW��Q� ������
���/RZ�ELUWK�ZHLJKW� ��� �����
���1RUPDO�ELUWK�ZHLJKW� ��� �����
���+LJK�%LUWK�ZHLJKW� ��� �����
0DMRULW\� ������ RI� WKH� FKLOGUHQ� ZHUH� ZLWKLQ� WKH�
DJH� JURXS� RI� �²���PRQWKV�� WKH�PHGLDQ� DJH�ZDV�
������PRQWKV�ZLWK�D�UDQJH�RI��²����PRQWKV��7KH�

QHXURORJLF� GLDJQRVLV� RI� WKH� VXEMHFWV� LV�
UHSUHVHQWHG�LQ�ILJXUH����

)LJXUH����1HXURORJLF�GLDJQRVLV�RI�WKH�VXEMHFWV
&HUHEUDO� SDOV\� DFFRXQWHG� IRU� WKH� KLJKHVW�
FRQWULEXWLRQ� WR� WKH� QHXURORJLF� GLDJQRVLV� RI� WKH�
VWXG\� VXEMHFWV� ZKLFK� DPRXQWHG� WR� ���� RI� WKH�
WRWDO��6HL]XUH�GLVRUGHUV�FRQVWLWXWHG�����ZKLOH�WKH�
OHDVW� UHSUHVHQWDWLRQ� ZDV� DWWHQWLRQ� GHILFLW�
K\SHUDFWLYLW\�GLVRUGHU�ZKLFK�FRQVWLWXWHG������RI�
WKH� WRWDO�� � $FXWH� ELOLUXELQ� HQFHSKDORSDWK\��

QHXURFXWDQHRXV� V\QGURPH�� DXWLVP�� GRZQ�
V\QGURPH�� PHQWDO� UHWDUGDWLRQ�� SVHXGRSDUDO\VLV�
DQG� VFLDWLFD� FRQVWLWXWHG� WKH� FDWHJRU\� RI� ´RWKHUVµ�
ZKLFK�DPRXQWHG� WR����RI� WKH� WRWDO��7KH� IHHGLQJ�
SDWWHUQ�FKDUDFWHULVWLFV� RI� WKH� FKLOGUHQ� DUH�
UHSUHVHQWHG�LQ�WDEOH����

����$WLPDWL�$2�HW�DO�



�%RUQR�0HGLFDO�-RXUQDO�� -XO\���'HFHPEHU����� 9RO�����,VVXH�������������������������������������������������������������3DJH�������

7KLV�ZRUN�LV�OLFHQVHG�XQGHU�D�&UHDWLYH�&RPPRQV�$WWULEXWLRQ�����,QWHUQDWLRQDO�/LFHQVH

7DEOH����)HHGLQJ�SDWWHUQ�RI�WKH�FKLOGUHQ
2SWLRQV�� )UHTXHQF\�Q� ����� 3HUFHQWDJH��
7\SHV�RI�IRRG�JLYHQ�
���%UHDVWPLON�RQO\� �� ����
���%UHDVWPLON���FHUHDOV� ��� �����
���&HUHDOV���IDPLO\�GLHW� ��� �����
���)DPLO\�GLHW� ��� �����
:KR�IHHGV�FKLOG�
���0RWKHU�� ��� �����
���)DWKHU�� �� ����
���6HOI�� ��� �����
���0DLGV�� �� ����
���0XOWLSOH�SHUVRQV� ��� ����
'DLO\�IRRG�IUHTXHQF\��
���7ZLFH�� �� ����
���7KULFH�� ��� �����
���)RXU�WLPHV� ��� �����
���0RUH�WKDQ�IRXU�WLPHV� ��� �����
)HHGLQJ�GXUDWLRQ��PLQV��
������²���� ��� �����
������²���� ��� �����
������²���� ��� ����
!��� ��� ����
)HHGLQJ�H[SHULHQFH�
���3OHDVDQW�� ��� �����
���8QSOHDVDQW�� ��� �����
0XOWLSOH�IHHGLQJ�SUREOHPV�
���3UHVHQW�� ��� �����
���$EVHQW�� ���� �����

�$� JUHDWHU� SURSRUWLRQ� RI� WKH� FKLOGUHQ� ��������
ZHUH�RQ�IDPLO\�GLHW�����������ZHUH�RQ�EUHDVWPLON�
RQO\�ZKLOH�RWKHUV�ZHUH�RQ�HLWKHU�D�FRPELQDWLRQ�RI�
EUHDVWPLON�DQG�FHUHDOV�RU�IDPLO\�GLHW�DQG�FHUHDOV��
$OPRVW� ���� RI� WKH� UHVSRQGHQWV� IHG� WKHPVHOYHV�
ZKLOH� PDMRULW\� �������� ZHUH� EHLQJ� IHG� E\� WKHLU�
PRWKHUV�� 7KH� WRWDO� SURSRUWLRQ� RI� FKLOGUHQ� EHLQJ�
IHG� E\� HLWKHU� WKH� IDWKHU� RU� PDLG� DPRXQWHG� WR�
DSSUR[LPDWHO\� ��� ZKLOH� ��� ������� ZHUH� IHG� E\�
PXOWLSOH�SHUVRQV���

0RVW� ��������FKLOGUHQ�ZHUH�IHG�IRXU� WLPHV�D�GD\�
ZKLOH�RQO\��� �������FKLOGUHQ�ZHUH� IHG� WZLFH� LQ�D�
GD\��(TXDO�SURSRUWLRQV� ��������RI� FKLOGUHQ�ZHUH�
IHG� WKUHH� WLPHV�DQG�PRUH�WKDQ� IRXU� WLPHV�D�GD\��

(DFK�IHHGLQJ�SHULRG�XVXDOO\�ODVWV�IRU�EHWZHHQ����
²� ��� PLQXWHV� LQ� ��� FKLOGUHQ� ZKLFK� DPRXQWV� WR�
������ZKLOH�IHHGLQJ�HSLVRGHV�FDQ�H[WHQG�EH\RQG�
���PLQXWHV�LQ�����������FKLOGUHQ��

7KH� IHHGLQJ� H[SHULHQFH� RI� WKH� FDUHJLYHUV� ZDV�
SOHDVDQW� IRU�PRVW� ��������RI� WKH�PRWKHUV�EXW� WKH�
UHYHUVH� ZDV� WKH� FDVH� LQ� ��� �������� RI� WKH�
FDUHJLYHUV��2I� WKH���� FDUHJLYHUV�ZLWK�XQSOHDVDQW�
IHHGLQJ�H[SHULHQFH�� LW�ZDV� WDVNLQJ� IRU���� ��������
RI� WKHP� ZKLOH� WKH� UHVW� �������� KDG� D� WLUHVRPH�
IHHGLQJ� H[SHULHQFH�� 0XOWLSOH� IHHGLQJ� SUREOHPV�
ZHUH� REVHUYHG� LQ� ��� �������� FKLOGUHQ�� 7KH�
YDULRXV�IHHGLQJ�GLIILFXOWLHV�UHFRUGHG�LQ�WKLV�VWXG\�
DUH�UHSUHVHQWHG�LQ�WDEOH����

)HHGLQJ�'LVRUGHUV�LQ�&KLOGUHQ�$WWHQGLQJ�WKH�1HXURORJ\�&OLQLF
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7DEOH����)UHTXHQF\�RI�YDULRXV�IHHGLQJ�SUREOHPV�LQ�WKH�FKLOGUHQ
)HHGLQJ�SUREOHP� <HV�Q���� 1R�Q���
&KRNLQJ� ��������� ����������
([FHVVLYH�6DOLYDWLRQ� ��������� ����������
5HJXUJLWDWLRQ� ��������� ����������
&KHZLQJ�GLIILFXOW\� ��������� ����������
'LIILFXOW\�RSHQLQJ�PRXWK� �������� ����������
&RQVWLSDWLRQ� �������� ����������
'LIILFXOW\�LQ�VZDOORZLQJ� ��������� ����������
3RRU�VXFN� �������� ����������
/LS�FORVXUH� ��������� ����������
&U\LQJ�GXULQJ�IHHGV� ��������� ����������

([FHVVLYH� VDOLYDWLRQ�� FKRNLQJ�� FKHZLQJ�
GLIILFXOWLHV�� DQG� FU\LQJ� GXULQJ� IHHGV� UDQNHG�
KLJKHVW�DPRQJ�WKH�IHHGLQJ�SUREOHPV�HQFRXQWHUHG�
E\�WKH�FKLOGUHQ�VWXGLHG���
7KH� QXWULWLRQDO� VWDWXV� RI� WKH� FKLOGUHQ� XVLQJ� WKH�
ZHLJKW� IRU� DJH� ]� VFRUH� VKRZHG� WKDW� ��� ��������

FKLOGUHQ� ZHUH� XQGHUZHLJKW�� ���� �������� KDG�
QRUPDO�ZHLJKW�ZKLOH� ��� �������ZHUH�RYHUZHLJKW�
DQG�QRQH�KDG�VHYHUH�DFXWH�PDOQXWULWLRQ��)DFWRUV�
DVVRFLDWHG�ZLWK�PXOWLSOH� HDWLQJ� SUREOHPV� DUH� DV�
VKRZQ�LQ�WDEOH����

7DEOH����)DFWRUV�DVVRFLDWHG�ZLWK�PXOWLSOH�IHHGLQJ�SUREOHPV�LQ�WKH�VXEMHFWV


�S��������

*HQGHU�� DJH� JURXS�� IHHGLQJ� H[SHULHQFH� DQG�
QHXURORJLFDO� GLDJQRVLV� ZHUH� VLJQLILFDQWO\�
DVVRFLDWHG� ZLWK� PXOWLSOH� HDWLQJ� SUREOHPV��
0XOWLSOH� HDWLQJ� SUREOHPV� ZHUH�
VLJQLILFDQWO\KLJKHU� LQ� IHPDOH� VXEMHFWV� DQG� LQ�
FKLOGUHQ� ZKRVH� FDUHJLYHUV� UHSRUWHG� XQSOHDVDQW�
IHHGLQJ� H[SHULHQFH�� &KLOGUHQ� ZLWKLQ� WKH� DJH�
JURXS�RI���²����PRQWKV�KDG�D�VLJQLILFDQWO\�KLJKHU�
FKDQFH� RI� GHYHORSLQJ� PXOWLSOH� HDWLQJ� SUREOHPV�

ZKHQ� FRPSDUHG�ZLWK� RWKHU� DJH� JURXSV��$PRQJ�
WKH� YDULRXV� QHXURORJLFDO� GLDJQRVHV� UHSRUWHG� LQ�
WKH� FKLOGUHQ�� WKRVH� ZLWK� FHUHEUDO� SDOV\� ZHUH�
VLJQLILFDQWO\� DVVRFLDWHG� ZLWK� PXOWLSOH� HDWLQJ�
SUREOHPV�� 7KH� DVVRFLDWLRQ� EHWZHHQ�XQGHUZHLJKW�
DQG�VRPH�FKDUDFWHULVWLFV� VXFK�DV�DJH�JURXS�� VH[��
IHHGLQJ�H[SHULHQFH�DQG�QHXURORJLFDO�GLDJQRVLV� LV�
VKRZQ�LQ�7DEOH���

&KDUDFWHULVWLF�� 0XOWLSOH�IHHGLQJ�SUREOHP� �� S�YDOXH�
6H[�� <HV� 1R�
��0DOH�� ��������� ��������� ������ �����
�
��)HPDOH�� ��������� ��������� � �
$JH�JURXS��PRQWKV��
����²����� ��������� ��������� ������ �����
�
�����²������ �������� ��������� � �
������²������ ������� ��������� � �
!���� ������� ������� � �
)HHGLQJ�H[SHULHQFH��
��3OHDVDQW�� ��������� ��������� ������� ������
�
��8QSOHDVDQW�� �������� ��������� � �
'LDJQRVLV�
��&HUHEUDO�SDOV\� ��������� ��������� ������� �����
�
��6HL]XUH�GLVRUGHU�� �������� ��������� � �
��'HOD\HG�PLOHVWRQH� �������� ��������� � �
��$'+'� ������� ��������� � �
��2WKHUV�� �������� �������� � �

����$WLPDWL�$2�HW�DO�



�%RUQR�0HGLFDO�-RXUQDO�� -XO\���'HFHPEHU����� 9RO�����,VVXH�������������������������������������������������������������3DJH�������

7KLV�ZRUN�LV�OLFHQVHG�XQGHU�D�&UHDWLYH�&RPPRQV�$WWULEXWLRQ�����,QWHUQDWLRQDO�/LFHQVH

7DEOH� ��� $VVRFLDWLRQ� EHWZHHQ� DJH�� VH[�� IHHGLQJ� H[SHULHQFH� DQG� QHXURORJLFDO� GLDJQRVLV� ZLWK�
XQGHUZHLJKW
&KDUDFWHULVWLF�� 3UHVHQFH�RI�XQGHUZHLJKW� �� S�YDOXH���
6H[� <HV� 1R��
��0DOH�� ��������� ��������� ������ ������
��)HPDOH�� ��������� ��������� � �
$JH�JURXS� � � � �
����²���� ��������� ��������� ������ ������
�����²����� ������� ��������� � �
������²������ �������� ��������� � �
!���� ������� ������� � �
)HHGLQJ�H[SHULHQFH�
��3OHDVDQW�� ��������� ��������� ������ ������
��8QSOHDVDQW�� ��������� ��������� � �
1HXURORJLFDO�GLDJQRVLV�
��&HUHEUDO�SDOV\� ��������� ��������� ������ �����

�
��6HL]XUH�GLVRUGHU� �������� ��������� � �
��'HOD\HG�PLOHVWRQH� �������� ��������� � �
��$'+'
� ������� ��������� � �
��2WKHUV� �������� �������� � �
0XOWLSOH�IHHGLQJ�SUREOHPV�
��<HV�� ��������� ��������� ������ �����

�
��1R� ��������� ��������� � �

$'+'�$WWHQWLRQ�GHILFLW�K\SHUDFWLYLW\�GLVRUGHU�


�S�����

3UHVHQFH� RI� PXOWLSOH� IHHGLQJ� SUREOHPV� DQG�
QHXURORJLFDO� GLDJQRVLV� ZHUH� VLJQLILFDQWO\�
DVVRFLDWHG� ZLWK� XQGHUZHLJKW�� 6XEMHFWV� ZLWK�
PXOWLSOH� IHHGLQJ�SUREOHPV�ZHUH�PRUH�OLNHO\� WR�EH�

XQGHUZHLJKW�� 6LPLODUO\�� VXEMHFWV� ZLWK� FHUHEUDO�
SDOV\� KDG� KLJKHU� SURSHQVLW\� IRU� XQGHUZHLJKW��
$ERXW� ���� RI� WKRVH� ZLWK� FHUHEUDO� SDOV\� ZHUH�
XQGHUZHLJKW�

'LVFXVVLRQ�
7KH� WZR� FRPPRQHVW� QHXURORJLFDO� GLVRUGHUV� LQ�
WKLV� VWXG\� ZHUH� FHUHEUDO� SDOV\� DQG�
HSLOHSV\�VHL]XUH�GLVRUGHU��7KLV�ILQGLQJ�FRPSDUHV�
ZLWK� SUHYLRXV� VWXGLHV� LQ� =DULD�� 1RUWK� :HVW�
1LJHULD������� 3RUW� +DUFRXUW�� 6RXWKHUQ� 1LJHULD��
DQG� 6XGDQ���� &HUHEUDO� SDOV\� UDQNHG� KLJKHVW� LQ�
WKLV� VWXG\� DQG� WKRVH� IURP� =DULD� ZKLOH� HSLOHSV\�
ZDV� WKH� FRPPRQHVW� GLVRUGHU� LQ� 3RUW� +DUFRXUW�
DQG� 6XGDQ�� 7KLV� ILQGLQJ� PD\� EH� EHFDXVH� ERWK�
PRUELGLWLHV� VKDUH� VRPH� FRPPRQ� ULVN� IDFWRUV�
ZKLFK�LQFOXGH�SHULQDWDO�DVSK\[LD��SRRUO\�WUHDWHG�
LQWUDFUDQLDO� LQIHFWLRQV� DQG� QHRQDWDO� MDXQGLFH�
ZKLFK� DUH� TXLWH� SUHYDOHQW� LQ� GHYHORSLQJ�
FRXQWULHV����,Q�VRPH�SDWLHQWV�ERWK�FRQGLWLRQV�PD\�
FRH[LVW� DQG� VHL]XUH� IHDWXUHV� DV� D� FRPSRQHQW� RI�
FHUHEUDO�SDOV\����7KH�DJH�UDQJH��UDQJH���PRQWKV�WR�
���\HDUV��RI�WKH�SDWLHQWV�LQ�WKLV�VWXG\�LV�VLPLODU�WR�
RWKHU� VWXGLHV� LQ� 1LJHULD������ DQG� D� VWXG\� IURP�
6XGDQ���� 0DMRULW\� RI� WKH� VXEMHFWV� ZHUH� LQ� WKH�
XQGHU�ILYH� DJH� JURXS� ZKLFK� LV� VLPLODU� WR� WKH�
VWXGLHV� LQ� =DULD��� DQG� 3RUW� +DUFRXUW���� 7KLV�

ILQGLQJ� VKRZV� WKDW� QHXURORJLFDO� GLVRUGHUV� FXWV�
DFURVV� DOO� SDHGLDWULF� DJH� JURXSV�� ,WV� KLJKHVW�
IUHTXHQF\� LQ� XQGHU�ILYHV� VXJJHVWV� WKDW� WKH� ULVN�
IDFWRUV� IRU� WKHVH�GLVRUGHUV�DUH�PRUH�SUHYDOHQW� LQ�
HDUO\� FKLOGKRRG�� $GGLWLRQDOO\�� WKH� FOLQLFDO�
PDQLIHVWDWLRQV� RI� QHXURGHYHORSPHQWDO� GLVRUGHUV�
EHFRPH� HYLGHQW� ZLWKLQ� WKLV� WLPH� IUDPH� ZKHQ�
GHYHORSPHQW� LV� DW� LWV� SHDN���� 'HIDXOW� IURP� WKH�
FOLQLF�RZLQJ�WR�WKH�FRVW�RI�FDUH�DQG�WKH�FKURQLFLW\�
RI� WKH� GLVRUGHUV� PD\� DOVR� FRQWULEXWH� WR� IXUWKHU�
UHGXFWLRQ� LQ� FOLQLF� DWWHQGDQFH� DQG� WKXV� WKH�
UHGXFHG� SUHYDOHQFH� LQ� ODWH� FKLOGKRRG� DQG�
DGROHVFHQFH����

0DOHV� KDYH� EHHQ� UHSRUWHG� IURP� SUHYLRXV�
VWXGLHV������ WR� KDYH� D� KLJKHU� SUHYDOHQFH� RI�
QHXURORJLFDO� GLVRUGHUV� ZKLFK� KDV� DOVR� EHHQ�
FRUURERUDWHG� E\� WKLV� VWXG\�� 7KH� SRVVLEOH� UHDVRQ�
IRU� WKLV� ILQGLQJ� LV� QRW� TXLWH� FOHDU�� +RZHYHU��
QHRQDWDO�LQIHFWLRQV�DQG�ELUWK�DVSK\[LD�ZKLFK�DUH�
ULVN� IDFWRUV� IRU� WKH� WZR� FRPPRQHVW� FDXVHV� RI�

)HHGLQJ�'LVRUGHUV�LQ�&KLOGUHQ�$WWHQGLQJ�WKH�1HXURORJ\�&OLQLF
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QHXURORJLFDO�GLVRUGHUV�LQ�FKLOGUHQ��FHUHEUDO�SDOV\�
DQG� HSLOHSV\�� KDYH� EHHQ� UHSRUWHG� WR� EH�
FRPPRQHU�LQ�PDOH�LQIDQWV�������

6HOI�IHHGLQJ�ZDV�UHSRUWHG�LQ�RQO\�DERXW�D�WKLUG�RI�
WKH� FKLOGUHQ�� 7KLV� VKRZV� D� KLJK� GHSHQGHQFH� RQ�
SDUHQWV�DQG�RWKHUV� IRU� IHHGLQJ�RI� WKHVH�FKLOGUHQ��
7KLV� SODFHV� DQ� DGGLWLRQDO� GHPDQG� RQ� WKH� WLPH�
DYDLODEOH� WR� SDUHQWV�� HVSHFLDOO\� WKH� PRWKHUV� WR�
DWWHQG� WR� RWKHU� GXWLHV� LQFOXGLQJ� WKH� FDUH� RI� WKH�
SDWLHQW·V� VLEOLQJV�� 7KLV� LV� HYHQ�PRUH� FKDOOHQJLQJ�
ZKHQ� PHDO� WLPHV� DUH� SURORQJHG� RZLQJ� WR�
GLIILFXOW\� LQ� FKHZLQJ�� VZDOORZLQJ�� UXPLQDWLRQ�
DQG�UHJXUJLWDWLRQ���

7KHVH� FKDOOHQJHV� DPRQJ� RWKHUV� PD\� KDYH�
FRQWULEXWHG�WR�WKH�XQSOHDVDQW�IHHGLQJ�H[SHULHQFH�
ZKLFK�ZDV� UHSRUWHG� LQ� ���� RI� WKH� FDUHJLYHUV� LQ�
WKLV� VWXG\�� 7KLV� ILQGLQJ� LV� GLIIHUHQW� IURP� WKH�
UHSRUW�RI�6XOOLYDQ�HW�DO��� LQ� WKH�8QLWHG�.LQJGRP�
ZKHUH� ���� RI� WKH� SDUHQWV� GHVFULEHG� IHHGLQJ� DV�
VWUHVVIXO� DQG� XQHQMR\DEOH�� 7KLV� GLIIHUHQFH�PLJKW�
EH� DWWULEXWHG� WR� WKH�GLIIHUHQFH� LQ� WKH�SRSXODWLRQ�
VWXGLHG�� 6XOOLYDQ�HW� DO� VWXGLHG� FKLOGUHQ�DJHG���²�
��� \HDUV� LQ� WKH� UHJLVWHU� RI� HDUO\� FKLOGKRRG�
LPSDLUPHQWV� ZLWK� RURPRWRU� G\VIXQFWLRQ�� 7KLV�
VWXG\·V� VXEMHFWV� ZHUH� FKLOGUHQ� DJHG� ��PRQWKV� ²�
��� \HDUV� DWWHQGLQJ� WKH� SDHGLDWULF� QHXURORJ\�
FOLQLF�� 6RFLRHFRQRPLF� VWDWXV�� RFFXSDWLRQ� RI� WKH�
SDUHQWV� DQG� DYDLODELOLW\� RI� KHOSLQJ� KDQGV� PD\�
HLWKHU�UHGXFH�RU�LQFUHDVH�WKH�EXUGHQ�RI�FDUHJLYHUV�
ZKLFK�ZLOO�DIIHFW� WKHLU�SHUFHSWLRQ�RI�VWUHVV�ZKHQ�
IDFHG�ZLWK�WKH�FKDOOHQJH�RI�IHHGLQJ�WKHLU�FKLOGUHQ��
7KH� PRVW� IUHTXHQW� IHHGLQJ� GLIILFXOWLHV�
HQFRXQWHUHG� LQ� WKH� VXEMHFWV� ZHUH� H[FHVVLYH�
VDOLYDWLRQ��FKRNLQJ�GXULQJ�IHHGV�DQG�GLIILFXOW\�LQ�
FKHZLQJ�� 'URROLQJ� DW� PHDO� WLPHV� PD\� VXJJHVW�
GLIILFXOW\� ZLWK� VZDOORZLQJ� ZKLFK� RIWHQ� WLPHV�
OHDG� WR� UHWHQWLRQ�RI� IRRG� LQ� WKH�PRXWK��&KRNLQJ�
GXULQJ� IHHGV� XVXDOO\� LQGLFDWH� DVSLUDWLRQ� RI�
FRQWHQWV� GXULQJ� VZDOORZLQJ� ZKLFK� UHVXOWV� IURP�
DEVHQFH� RU� GHOD\� LQ� WKH� LQLWLDWLRQ� RI� WKH�
VZDOORZLQJ� UHIOH[�� )RRG� FDQ� DFFXPXODWH� LQ� WKH�
YDOOHFXODH�DQG�S\ULIRUP�VLQXVHV�LI�WKH�VZDOORZLQJ�
UHIOH[� LV� QRW� WULJJHUHG� ZKLFK� WKHQ� OHDGV� WR�
DVSLUDWLRQ� XVXDOO\� PDQLIHVWHG� DV� FRXJKLQJ� RU�
FKRNLQJ� GXULQJ� IHHGV������� 'LIILFXOW\� LQ� FKHZLQJ�
PD\� VXJJHVW� D� SUREOHP� LQ� WKH� RUDO� SUHSDUDWRU\�
SKDVH�RI�VZDOORZLQJ�ZKLFK�HQWDLOV�VHDOLQJ�RI�WKH�
OLSV�� FKHZLQJ��DQG� WKH� FXSSLQJ�RI� WKH�EROXV� LQ�D�
GHSUHVVLRQ� LQ� WKH� WRQJXH�$EQRUPDO� RUDO�
VHQVDWLRQ�� LQYROXQWDU\� PRYHPHQWV�� RU� OHDUQW�
EHKDYLRXUDO�SDWWHUQ�FDQ�LQWHUIHUH�ZLWK�WKLV�SKDVH��
3DWLHQWV�ZLWK�FHUHEUDO�SDOV\�RIWHQ�PDQLIHVWV�ZLWK�

WKH� DERYH� VZDOORZLQJ� GLIILFXOWLHV� ZKLFK� RIWHQ�
PDNHV� IHHGLQJ�D�JUHDW� FKDOOHQJH� IRU�SDUHQWV�DQG�
FDUHJLYHUV���� 7KH� DXWKRUV� ZHUH� XQDEOH� WR� DFFHVV�
DQ\� VWXG\�VKRZLQJ� WKH� UHODWLYH� IUHTXHQF\�RI� WKH�
YDULRXV� IHHGLQJ� SUREOHPV� LQ� SDWLHQWV� ZLWK�
QHXURORJLFDO�GLVRUGHUV�WR�FRPSDUH�ZLWK�WKH�DERYH�
ILQGLQJV�� 6XEMHFWV� ZLWK� WZR� RU� PRUH� IHHGLQJ�
SUREOHPV� DFFRXQWHG� IRU� ������ RI� WKH� WRWDO�� 7KH�
SUHVHQFH� RI� PXOWLSOH� IHHGLQJ� SUREOHPV� ZDV�
DVVRFLDWHG� ZLWK� IHPDOH� VH[�� XQSOHDVDQW� IHHGLQJ�
H[SHULHQFH� LQ� WKH� FDUHJLYHUV�� XQGHU�ILYH� DJH�
JURXS� DQG� WKH� GLDJQRVLV� RI� FHUHEUDO� SDOV\�� 7KH�
DVVRFLDWLRQ� EHWZHHQ� IHPDOH� VH[� DQG� PXOWLSOH�
IHHGLQJ� SUREOHPV� LV� QRW� HDVLO\� H[SOLFDEOH�� $�
SRVVLEOH� UHDVRQ� FRXOG� EH� WKH� DVVXPSWLRQ� WKDW�
IHPDOHV� QDWXUDOO\� HDW� OHVV� WKDQ� PDOHV�� VSHQG�
ORQJHU� GXUDWLRQ� RQ� WKHLU� IRRG� DQG� SRVVLEO\�
H[KLELW� KLJKHU� IRRG� VHOHFWLYH� WHQGHQFLHV�� 7KH�
DVVRFLDWLRQ�EHWZHHQ� WKH�DJH�JURXS�RI�XQGHU�ILYH�
DQG� PXOWLSOH� IHHGLQJ� GLIILFXOWLHV� PD\� EH�
H[SODLQHG�IURP�WKH�FKDOOHQJHV�QRUPDOO\�IDFHG�E\�
SDUHQWV�FDUHJLYHUV� LQ� IHHGLQJ� \RXQJ� FKLOGUHQ��
7KLV�DJH�JURXS�KDV�EHHQ�UHSRUWHG�WR�KDYH�IHHGLQJ�
SUREOHPV� LQ� WKH� QRUPDO� SRSXODWLRQ���� 3RVVLEOH�
UHDVRQV� LQFOXGH� HDV\� GLVWUDFWLRQ� GXULQJ� PHDOV�
ZKLFK� PD\� OHDG� WRUHGXFHG� LQWDNH� DQG� SURORQJ�
IHHGLQJ�WLPH��SUHIHUHQFH�IRU�FHUWDLQ�IRRGV�OHDGLQJ�
WR� SLFN\HDWLQJ� WHQGHQFLHV� DQG� VPDOO� VWRPDFK�
FDSDFLW\�ZKLFK�PD\�EH�DVVRFLDWHG�ZLWK�VPDOO�
IUHTXHQW� IHHGV� DQG� LQFUHDVHG� FKDOOHQJH� IRU�
FDUHJLYHUV�� 7KH� DVVRFLDWLRQ� EHWZHHQ� PXOWLSOH�
IHHGLQJ� SUREOHPV� DQG� WKH� XQSOHDVDQW� IHHGLQJ�
H[SHULHQFH� LV� XQGHUVWDQGDEOH�� 7KH� SUHVHQFH� RI�
PXOWLSOH� IHHGLQJ� SUREOHPV� LQFUHDVHV� WKH�
FKDOOHQJHV� RI� FDUHJLYHUV� LQ� DVVXULQJ� DGHTXDWH�
QXWULWLRQ� LQ� WKHLU� FKLOGUHQ�� 0HDOWLPHV� EHFRPH�
XQSOHDVDQW� ZKLFK� FDQ� OHDG� WR� XVH� RI� LQFHQWLYHV�
DQG� GLVWUDFWLRQV� WR� IDFLOLWDWH� HDWLQJ� ZLWK� QR�
DSSDUHQW� VXFFHVV�� &HUHEUDO� SDOV\� DPRQJ� WKH�
QHXURORJLFDO� GLDJQRVHV� KDV� EHHQ� VLJQLILFDQWO\�
DVVRFLDWHG�ZLWK� IHHGLQJ� GLVRUGHU�� 7KLV� KDV� EHHQ�
ZHOO� GRFXPHQWHG� LQ� SUHYLRXV� VWXGLHV������7KH�
PDLQ� DHWLRORJ\�RI� IHHGLQJ�GLIILFXOWLHV� LQ� FHUHEUDO�
SDOV\� FKLOGUHQ� LV� RURPRWRU� G\VIXQFWLRQ� �20'���
OHDGLQJ� WR� LQDGHTXDWH� FKHZLQJ� DQG� VZDOORZLQJ��
UHTXLULQJ� ORQJHU� IHHGLQJ� VHVVLRQ�� DQG� ILQDOO\�
FDXVLQJ�LQDGHTXDWH�FDORULH�LQWDNH���

7KH�ILQGLQJ�RI�XQGHUZHLJKW�LQ�D�OLWWOH�PRUH�WKDQ�D�
TXDUWHU� �������� RI� WKH� VXEMHFWV� IDOOV� ZLWKLQ� WKH�
UDQJH� RI� ��� �� ���� UHSRUWHG� E\� 6DIL]D� HW� DO� LQ� D�
V\VWHPDWLF� UHYLHZ� RI� WKH� QXWULWLRQDO� VWDWXV� RI�
FKLOGUHQ�ZLWK�VRPH�QHXURORJLFDO�GLVRUGHUV����7KH�
QXWULWLRQDO� VWDWXV� RI� FKLOGUHQ� ZLWK� 'RZQ�

����$WLPDWL�$2�HW�DO�
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V\QGURPH�� $XWLVP� VSHFWUXP� GLVRUGHUV� DQG�
FHUHEUDO� SDOV\� ZHUH� UHYLHZHG� DQG� XQGHUZHLJKW�
ZDV�UHSRUWHG�LQ�FKLOGUHQ�ZLWK�FHUHEUDO�SDOV\��7KLV�
ILQGLQJ� FRUURERUDWHV� WKH� DVVRFLDWLRQ� EHWZHHQ�
XQGHUZHLJKW�DQG�FHUHEUDO�SDOV\�REVHUYHG�LQ� WKLV�
VWXG\��7KLV�ILQGLQJ�LV�QRW�XQH[SHFWHG�DV�FKLOGUHQ�
ZLWK� FHUHEUDO� SDOV\� KDYH� EHHQ� VKRZQ� IURP�
SUHYLRXV� VWXGLHV� WR� KDYH� IHHGLQJ� SUREOHPV�����
ZKLFK�RIWHQ�SUHGLVSRVHV�WKHP�WR�XQGHU�QXWULWLRQ��
,W�LV�HTXDOO\�H[SHFWHG�WKDW�FKLOGUHQ�ZLWK�PXOWLSOH�
IHHGLQJ� SUREOHPV�� DV� VHHQ� LQ� WKLV� VWXG\�� VKRXOG�
KDYH� D� KLJKHU� WHQGHQF\� WR� GHYHORS� XQGHU�
QXWULWLRQ�� 7KH� PRUH� WKH� IHHGLQJ� SUREOHPV� LQ� D�
FKLOG�� WKH� OHVV� WKH� TXDQWLW\� RI� IRRG� WKDW� LV�
LQJHVWHG�� DQG� WKH� KLJKHU� WKH� IUXVWUDWLRQ�
H[SHULHQFHG�E\� WKH�FDUHJLYHUV�GXULQJ�PHDOWLPHV��
7KLV� ZLOO� XOWLPDWHO\� UHVXOW� LQ� XQGHU�QXWULWLRQ�
XQOHVV� WKHUH� LV� LQWHUYHQWLRQ� E\� D� WHDP� RI�
VSHFLDOLVWV���

&RQFOXVLRQ�
)HHGLQJ� GLVRUGHUV� RFFXU� LQ� FKLOGUHQ� ZLWK�
QHXURORJLFDO� LPSDLUPHQWV�� HVSHFLDOO\� LQ� WKH�
XQGHU�ILYH� DJH� JURXS� DQG� WKRVH� ZLWK� FHUHEUDO�
SDOV\�� $WWHQWLRQ� VKRXOG� EH� SDLG� WR� IHHGLQJ�
SUREOHPV� DQG� QXWULWLRQDO� VWDWXV� RI� FKLOGUHQ�
DWWHQGLQJ� WKH� QHXURORJ\� FOLQLF� DQG� QXWULWLRQDO�
VXSSRUW�RIIHUHG�WR�WKRVH�DIIHFWHG�

5HIHUHQFHV�
�� 'UHQW�/9��/RPD]L�GD�&RVWD�3LQWR�($��)HHGLQJ�

GLVRUGHUV� LQ� FKLOGUHQ� ZLWK� JDVWUR�HVRSKDJHDO�
UHIOX[� GLVHDVH���
KWWS���G[�GRL�RUJ���������6�����
������������������� $FFHVVHG� RQ� WKH� �QG� RI�
-DQXDU\���������

�� $UYHGVRQ� -&�� )HHGLQJ� FKLOGUHQ� ZLWK� FHUHEUDO�
SDOV\� DQG� VZDOORZLQJ� GLIILFXOWLHV�� (XU� -� &OLQ�
1XWU�����������6���6��6����

�� $QGUHZ� 0-�� 3DUU� -5�� 6XOOLYDQ� 3%�� )HHGLQJ�
GLIILFXOWLHV� LQ� FKLOGUHQ� ZLWK� FHUHEUDO� SDOV\��
$UFK� 'LV� &KLOG� �� (GXF� 3UDFW� (G�� ������
���������������

�� 6DQWRUR� $�� /DQJ� 0%'�� 0RUHWWL� (�� HW� DO�� $�
3URSRVHG� 0XOWLGLVFLSOLQDU\� $SSURDFK� IRU�
,GHQWLI\LQJ�)HHGLQJ�$EQRUPDOLWLHV�LQ�&KLOGUHQ�
:LWK� &HUHEUDO� 3DOV\�� -� &KLOG� 1HXURO�� ������
���������������

�� 0LHU� 5-�� %DFKUDFK� 6-�� /DNLQ� 5&�� %DUNHU� 7��
&KLOGV� -�� 0RUDQ� 0�� 7UHDWPHQW� RI�
6LDORUUKHD:LWK� *O\FRS\UURODWH�� $UFK� 3HGLDWU�
$GROHVF�0HG�����������������������

�� 0LOQHV�60��3LD]]D�&&��&DUUROO�7��$VVHVVPHQW�
DQG� 7UHDWPHQW� RI� 3HGLDWULF� )HHGLQJ�
'LVRUGHUV��,Q�� 7UHPEOD\� 5(�� %RLYLQ�0�� 3HWHUV�
5'H9�� HGV�� )DLWK�06�� WRSLF� HG�� (QF\FORSHGLD�
RQ� (DUO\� &KLOGKRRG� 'HYHORSPHQW�
>RQOLQH@��KWWS���ZZZ�FKLOG�
HQF\FORSHGLD�FRP�FKLOG�QXWULWLRQ�DFFRUGLQJ�
H[SHUWV�DVVHVVPHQW�DQG�WUHDWPHQW�SHGLDWULF�
IHHGLQJ�GLVRUGHUV�� 8SGDWHG� 6HSWHPEHU� ������
$FFHVVHG�0DUFK�����������

�� $UWV�5RGDV� '�� %HQRLW� 5'�� %HQRLW� '�� )HHGLQJ�
SUREOHPV� LQ� LQIDQF\� DQG� HDUO\� FKLOGKRRG��
,GHQWLILFDWLRQ� DQG� PDQDJHPHQW�� 3DHGLDWU�
&KLOG�+HDOWK����������������²����

�� (UNLQ� *�� .DFDU� 6�� 2]HO� 6�� *DVWURLQWHVWLQDO�
V\VWHP�DQG�IHHGLQJ�SUREOHPV�LQ�SDWLHQWV�ZLWK�
FHUHEUDO� SDOV\�� 7XUNL\H� )L]� 7LS� YH� 5HKDELO�
'HUJ�����������������������

�� *DQJLO� $��3DWZDUL� $.��$QHMD� 6��$KXMD�
%��$QDQG� 9.�� )HHGLQJ� SUREOHPV� LQ� FKLOGUHQ�
ZLWK� FHUHEUDO� SDOV\�,QGLDQ� 3HGLDWU��������
��������������

��� &RXULHO� -0�� %LVVHW� 5�� 0LOOHU� 5�� 7KRPDV� $��
&ODUNH�0��$VVHVVPHQW�RI� IHHGLQJ�SUREOHPV� LQ�
QHXURGHYHORSPHQWDO� KDQGLFDS�� D� WHDP�
DSSURDFK�� $UFKLYHV� RI� 'LVHDVH� LQ� &KLOGKRRG�
�������������������

��� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� 1HXURORJLFDO�
GLVRUGHUV� DVVRFLDWHG� ZLWK� PDOQXWULWLRQ� ��
QHXURORJLFDO� GLVRUGHUV�� D� SXEOLF� KHDOWK�
DSSURDFK�� $YDLODEOH� DW�
KWWS���ZZZ�ZKR�LQW�PHQWDOBKHDOWK�QHXUROR
J\�FKDSWHUB�BEBQHXURBGLVRUGHUVBSXEOLFBKBFK
DOOHQJHV�SGI�� $FFHVVHG� RQ� WKH� �QG� RI� -DQXDU\��
������

��� 5\EDN� $�� 2UJDQLF� DQG� 1RQRUJDQLF� )HHGLQJ�
'LVRUGHUV�� $QQ� 1XWU� 0HWDE� ������ ���VXSSO�
���������� $YDLODEOH� DW�
KWWSV���GRL�RUJ�������������������� $FFHVVHG�
RQ�WKH��QG�RI�-DQXDU\��������

��� 6XOOLYDQ�3%��/DPEHUW�%��5RVH�0��)RUG�$GDPV�
0�� -RKQVRQ� $�� *ULIILWKV� 3�� 3UHYDOHQFH� DQG�
VHYHULW\�RI�IHHGLQJ�DQG�QXWULWLRQDO�SUREOHPV�LQ�
FKLOGUHQ� ZLWK� QHXURORJLFDO� LPSDLUPHQW��
2[IRUG� )HHGLQJ� 6WXG\�� 'HY� 0HG� &KLOG�
1HXURO���������������������

��� (QJHO�+RHN� /9�� GH�*URRW� ,-0�� GH� 6ZDUW� %-0�
DQG� (UDVPXV� &(�� )HHGLQJ� DQG� VZDOORZLQJ�
GLVRUGHUV� LQ� 3DHGLDWULF� 1HXURPXVFXODU�
GLVHDVHV�� $Q� RYHUYLHZ�� -� 1HXURPXVFXO� 'LV�
����������������²������

��� 2JXQOHVL� 7�� 2JXQGH\L� 0�� � 2JXQIRZRUD� 2��
2ORZX� $�� 6RFLR�FOLQLFDO� LVVXHV� LQ� FHUHEUDO�

)HHGLQJ�'LVRUGHUV�LQ�&KLOGUHQ�$WWHQGLQJ�WKH�1HXURORJ\�&OLQLF
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SDOV\� LQ� 6DJDPX�� 1LJHULD�� 6$-&+� ������
���������²������

��� /DZDO�+��$Q\HEH� ((��2ELDNR�25��*DUED� 61��
6RFLRHFRQRPLF� FKDOOHQJHV� RI� SDUHQWV� RI�
FKLOGUHQ� ZLWK� QHXURORJLFDO� GLVRUGHUV�� $�
KRVSLWDO�EDVHG� VWXG\� LQ� 1RUWK� :HVW� 1LJHULD��
,QWO��-�1XUV��0LGZLIHU\�������������������

��� :DPPDQGD� 5'��2QDOR� 5��$GDPD� 6-�� 3DWWHUQ�
RI� QHXURORJLFDO� GLVRUGHU� SUHVHQWLQJ� DW� D�
SDHGLDWULF�QHXURORJ\�FOLQLF�LQ�1LJHULD��$QQ�$IU�
0HG����������������²�����

��� )UDQN�%ULJJV� $,�� $OLNRU� ($'�� 3DWWHUQ� RI�
3DHGLDWULF� QHXURORJLFDO� GLVRUGHUV� LQ� 3RUW�
+DUFRXUW��1LJHULD�� ,QW� -�%LRPHG�6FL�� ����� -XQ��
���������������

��� 0RKDPHG� ,1�� (OVHHG� 0$�� +DPHG� $$��
&OLQLFDO� SURILOH� RI� SDHGLDWULF� QHXURORJLFDO�
GLVRUGHUV��&KLOG�1HXURO�2SHQ������$SULO����

��� $VODP�+0��6DOHHP�6��$I]DO�5��,TEDO�8��6DOHHP�
60�� :DTDV� 0� HW� DO�� 5LVN� IDFWRUV� IRUELUWK�

DVSK\[LD��,WDO�-�3HGLDWU����������������$FFHVVLEOH�
DW� GRL�����������V������������������ $FFHVVHG�
RQ�WKH��QG�RI�-DQXDU\�������

��� 0XHQFKKRII�0��*RXOGHU� 3-5�� 6H[�'LIIHUHQFHV�
LQ�3HGLDWULF�,QIHFWLRXV�'LVHDVHV��7KH�-RXUQDO�RI�
,QIHFWLRXV� 'LVHDVHV� ������ ����6XSSO���6����
6����� GRL���������LQIGLV�MLX����� $FFHVVHG� RQ�
WKH���WK�RI�-XQH��������

��� 0DVFROD� $-��%U\VRQ� 6:�� $JUDV� :6�� 3LFN\�
HDWLQJ�GXULQJ�FKLOGKRRG��$�ORQJLWXGLQDO�VWXG\�
WR�DJH����\HDUV��(DW�%HKDY�����������������²�����
$YDLODEOH� DW� GRL���������M�HDWEHK��������������
$FFHVVHG�RQ�WKH��QG�RI�-DQXDU\�������

��� 6DIL]D� 6DIL]D� 1�� $EGXO� $]L]� 16�� 0DQ� &6��
2PDU�0$��1XWULWLRQDO�6WDWXV�RI�&KLOGUHQ�ZLWK�
$XWLVP� 6SHFWUXP� 'LVRUGHUV�� &HUHEUDO� 3DOV\�
DQG�'RZQ�6\QGURPH��$�6FRSLQJ�5HYLHZ�������
$YDLODEOH� DW� '2,�� ����������������������
$FFHVVHG�RQ�WKH��QG�RI�-DQXDU\��������

&LWH�WKLV�$UWLFOH�DV��$QWKRQ\�2��$WLPDWL�2OXVROD�3��2NXQROD��)HHGLQJ�'LVRUGHUV�LQ�&KLOGUHQ�$WWHQGLQJ�
WKH�1HXURORJ\�&OLQLF�LQ�$�7HUWLDU\�+RVSLWDO�LQ�6RXWKHUQ�1LJHULD��%R�0HG�-��������������������6RXUFH�RI�
6XSSRUW��1LO��&RQIOLFW�RI�,QWHUHVW��1RQH�GHFODUHG

����$WLPDWL�$2�HW�DO�


