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���$WLVP�6SHFWURP�'LVRUGHUV�
���0DWVRQ��+DWWLHU�DQG�:LOOLDPV�
���6WHUHRW\SLF�EHKDYLRUV��
���/DP�DQG�$PDQ�
����(PRWLRQ�5HJXODWLRQ�
���%HKDYLRUDO�GLVRUGHU��
���:DONHU�
���5RXQG�DQG�%DNHU�
���SRVLWLYH�DQG�QHJDWLYH�DIIHFW�
����$P\JGDOD�
����0D]HIVN\��+HUULQJWRQ�DQG�6LHJHO�
����3DLQW�WKHUDS\�
����/DQGJDUWHQ�
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����(ONRP\�
����0DOFKLRGL�
����-LQ�DQG�2VODQG�
����+DFNHWW��$VKE\�3DUNHU�*RRG\�DQG�3RZHU�
����'
$PLFR�DQG�/DORQGH�
����0ROLQD��0XxR]�/XQD�DQG�-XUDGR�1DYDV��
����5LFKDUG��0RUH�DQG�-R\�
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���*D]HDV�
���3RXOLRX��%RQRWL�DQG�1LNRQDQRX�

�

���
������

��

��
������

���
�������

±

��
��������

�

±

��

��
��
���

��
���

���(PRWLRQDO�VHOI�HIILFDF\�
���6RFLDO�VHOI�HIILFDF\
���(PRWLRQDO�,QWHOOLJHQFH�
���(OHFWURHQFHSKDORJUDSK\�
��� %ODFN�� &KHQ�� ,\HU�� /LSS� �� %|OWH�� )DONPHU�� 7DQ� DQG�
*LUGOHU��
���+RUDFH��:RQJ��&KDQ���%\UQH��<XDQ�DQG�:RQJ�
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$OWHU�0XUL��6��%�� ��������$UW�(GXFDWLRQ�DQG�$UW�7KHUDS\�

6WUDWHJLHV�IRU�$XWLVP�6SHFWUXP�'LVRUGHU�6WXGHQWV��$UW�
(GXFDWLRQ����������������

%HWWV�� '��� +DUPHU�� 5�� DQG� 6FKPXOHYLFK�� *�� �������� 7KH�
&RQWULEXWLRQV� RI� $UW� 7KHUDS\� LQ� 7UHDWPHQW��
$VVHVVPHQW�� DQG� 5HVHDUFK� ZLWK� 3HRSOH� :KR� +DYH�
$XWLVP� 6SHFWUXP� 'LVRUGHUV�� ,Q�)URQWLHUV� LQ� $XWLVP�
UHVHDUFK��1HZ� KRUL]RQV� IRU� GLDJQRVLV� DQG� WUHDWPHQW��
����������������

%ODFN��0��+���&KHQ��1��7���,\HU��.��.���/LSS��2��9���%|OWH��
6���)DONPHU��0��DQG�*LUGOHU��6����������0HFKDQLVPV�RI�
IDFLDO� HPRWLRQ� UHFRJQLWLRQ� LQ� DXWLVP� VSHFWUXP�
GLVRUGHUV�� ,QVLJKWV� IURP� H\H� WUDFNLQJ� DQG�
HOHFWURHQFHSKDORJUDSK\��1HXURVFLHQFH� DQG�
%LREHKDYLRUDO�5HYLHZV��������������

'
$PLFR��0��DQG�/DORQGH��&����������7KH�(IIHFWLYHQHVV�RI�
$UW� 7KHUDS\� IRU� 7HDFKLQJ� 6RFLDO� 6NLOOV� WR� &KLOGUHQ�
:LWK�$XWLVP�6SHFWUXP�'LVRUGHU��$UW�7KHUDS\���������
��

(ONRP\�� )�� �������� 0LGGOH� (DVWHUQ� $UW�� $� :D\� IRU�
(PRWLRQDO� ([SUHVVLRQ� DQG� 7KHUDS\��-RXUQDO� RI� WKH�
$PHULFDQ� $FDGHP\� RI� &KLOG� DQG� $GROHVFHQW�
3V\FKLDWU\����������6���6���

)ULGHQVRQ� +D\R�� 6��� %HUJJUHQ�� 6��� /DVVDOOH�� $��� 7DO�� 6���
3LJDW��'��� %|OWH�� 6�� DQG�*RODQ��2�� ��������%DVLF� DQG�
FRPSOH[�HPRWLRQ�UHFRJQLWLRQ�LQ�FKLOGUHQ�ZLWK�DXWLVP��
FURVV�FXOWXUDO�ILQGLQJV��0ROHFXODU�DXWLVP�������������

)UHLOLFK�5��DQG�6KHFKWPDQ�=��������7KHFRQWULEXWLRQ�RI�DUW�
WKHUDS\� WR� WKH� VRFLDO�� HPRWLRQDO�� DQG� DFDGHPLF�
DGMXVWPHQW� RI� FKLOGUHQ� ZLWK� OHDUQLQJ� GLVDELOLWLHV��7KH�
$UWV�LQ�SV\FKRWKHUDS\����������������

*D]HDV�� 0�� �������� &XUUHQW� ILQGLQJV� RQ� DUW� WKHUDS\� DQG�
LQGLYLGXDOV� ZLWK� DXWLVP� VSHFWUXP� GLVRUGHU��&DQDGLDQ�
$UW�7KHUDS\�$VVRFLDWLRQ�-RXUQDO���������������

*KDQRXQL�� 3�� DQG� =ZLFNHU�� -�� *�� ��������
(OHFWURSK\VLRORJLFDO� 5HVSRQVHV� WR� (PRWLRQDO� )DFLDO�
([SUHVVLRQV� LQ� ,QGLYLGXDOV� ZLWK� $XWLVP� 6SHFWUXP�
'LVRUGHU�� D� 6\VWHPDWLF� 5HYLHZ��5HYLHZ� -RXUQDO� RI�
$XWLVP�DQG�'HYHORSPHQWDO�'LVRUGHUV��������������

*ODVV��.��/����������7KH�8WLOL]DWLRQ�RI�*URXS�$UW�7KHUDS\�
DV� D� )UDPHZRUN� WR� (QKDQFH� 5HODWLRQVKLS�%XLOGLQJ�
6NLOOV� $PRQJ� (PRWLRQDOO\� 'LVWXUEHG� 6WXGHQWV��
�'RFWRUDO� GLVVHUWDWLRQ�� FROOHJH� RI� HGXFDWLRQ�� 5RZDQ�
8QLYHUVLW\����S��

*UXEHU�� +�� DQG� 2HSHQ�� 5�� �������� (PRWLRQ� UHJXODWLRQ�
VWUDWHJLHV� DQG� HIIHFWV� LQ� DUW�PDNLQJ�� D� QDUUDWLYH�
V\QWKHVLV��7KH�$UWV�LQ�3V\FKRWKHUDS\�����������

+DFNHWW�� 6�� 6��� $VKE\�� /��� 3DUNHU�� .��� *RRG\�� 6�� DQG�
3RZHU�� 1�� �������� 8.� DUW� WKHUDS\� SUDFWLFH�EDVHG�



��_������������

JXLGHOLQHV� IRU� FKLOGUHQ� DQG� DGXOWV� ZLWK� OHDUQLQJ�
GLVDELOLWLHV��,QWHUQDWLRQDO� -RXUQDO� RI� $UW�
7KHUDS\����������������

+RUDFH��+��6���:RQJ��6��:���&KDQ��'��)���%\UQH��-���<XDQ��
6�<��DQG�:RQJ��-��<����������(QKDQFH�HPRWLRQDO�DQG�
VRFLDO� DGDSWDWLRQ� VNLOOV� IRU� FKLOGUHQ� ZLWK� DXWLVP�
VSHFWUXP� GLVRUGHU�� $� YLUWXDO� UHDOLW\� HQDEOHG�
DSSURDFK��&RPSXWHUV�DQG�(GXFDWLRQ������������

-LQ�� 5�� DQG� 2VODQG�� $�� �������� +RZ� :LOO� WKH� $UWLVP�
&UHDWLYLW\� &HQWHU� &RQWLQXH"��-RXUQDO� RI� &DVH�
6WXGLHV���������������

.DKDQD�.DOPDQ��5�� DQG�*ROGPDQ�� 6�� �������� ,QWHUPRGDO�
PDWFKLQJ�RI� HPRWLRQDO� H[SUHVVLRQV� LQ�\RXQJ� FKLOGUHQ�
ZLWK� DXWLVP��5HVHDUFK� LQ� $XWLVP� 6SHFWUXP�
'LVRUGHUV����������������

/DQGJDUWHQ�� +�� %�� ��������&OLQLFDO� DUW� WKHUDS\�� $�
FRPSUHKHQVLYH� JXLGH�� ��WK� HGLWLRQ��� 1HZ� <RUN��
5RXWOHGJH����S��

/DP�� .�� 6�� DQG� $PDQ�� 0�� *�� �������� 7KH� 5HSHWLWLYH�
%HKDYLRU� 6FDOH�5HYLVHG�� LQGHSHQGHQW� YDOLGDWLRQ� LQ�
LQGLYLGXDOV�ZLWK�DXWLVP�VSHFWUXP�GLVRUGHUV��-RXUQDO�RI�
DXWLVP�DQG�GHYHORSPHQWDO�GLVRUGHUV������������������

/XVHEULQN�� 9�� %�� �������� $VVHVVPHQW� DQG� WKHUDSHXWLF�
DSSOLFDWLRQ� RI� WKH� H[SUHVVLYH� WKHUDSLHV� FRQWLQXXP��
,PSOLFDWLRQV� IRU� EUDLQ� VWUXFWXUHV� DQG� IXQFWLRQV��$UW�
7KHUDS\������������������

0D]HIVN\�� &�� $��� +HUULQJWRQ�� -��� 6LHJHO��0��� 6FDUSD�� $���
0DGGR[��%��%��� 6FDKLOO��/�� DQG�:KLWH�� 6��:�� ��������
7KH� UROH� RI� HPRWLRQ� UHJXODWLRQ� LQ� DXWLVP� VSHFWUXP�
GLVRUGHU��-RXUQDO� RI� WKH� $PHULFDQ� $FDGHP\� RI� &KLOG�
DQG�$GROHVFHQW�3V\FKLDWU\�����������������

0DOFKLRGL�� &�� $�� �������� &UHDWLYH� DUWV� WKHUDS\�
DSSURDFKHV� WR� DWWDFKPHQW� LVVXHV���WK� HGLWLRQ�� � 1HZ�
<RUN��1<��*XLOIRUG�3UHVV����S��

0DUWLQ��1����������$VVHVVLQJ�SRUWUDLW�GUDZLQJV�FUHDWHG�E\�
FKLOGUHQ� DQG� DGROHVFHQWV� ZLWK� DXWLVP� VSHFWUXP�
GLVRUGHU��$UW�7KHUDS\���������������

0DWVRQ��-��/���+DWWLHU��0��$��DQG�:LOOLDPV��/��:����������
+RZ� GRHV� UHOD[LQJ� WKH� DOJRULWKP� IRU� DXWLVP� DIIHFW�
'60�9� SUHYDOHQFH� UDWHV"��-RXUQDO� RI� $XWLVP� DQG�

'HYHORSPHQWDO�'LVRUGHUV�������������������
0RJKDGGDP��.���0RKDPPDGL��$��=���'DUDPDGL��3��6��DQG�

$IURR]�� *�� �������� (IIHFW� RI� WKH� IDPLO\�EDVHG� DUW�
WKHUDS\� SURJUDP� RQ� WKH� VRFLDO� LQWHUDFWLRQV�� YHUEDO�
VNLOOV� DQG� VWHUHRW\SLF� EHKDYLRUV� RI� FKLOGUHQ� ZLWK�
DXWLVP� VSHFWUXP� GLVRUGHUV� �$6'���,UDQLDQ� MRXUQDO� RI�
SXEOLF�KHDOWK�����������������

0ROLQD�� 6�� 6��� 0XxR]� /XQD�� 5�� DQG� -XUDGR�1DYDV�� $��
��������:RUNLQJ�7KURXJK�WKH�6HQVHV��$UW�7KHUDS\�IRU�
$XWLVP�6SHFWUXP�'LVRUGHUV� 6WXGHQWV��+XULD�� -RXUQDO�
RI�WKH�2SHQ�8QLYHUVLW\�RI�7DQ]DQLD���������������

3RXOLRX�� '��� %RQRWL�� )�� DQG� 1LNRQDQRX�� 1�� �������� 'R�
3UHVFKRROHUV� 5HFRJQL]H� 7KH� (PRWLRQDO�
([SUHVVLYHQHVV�RI�&RORUV�LQ�5HDOLVWLF�DQG�$EVWUDFW�$UW�
3DLQWLQJV"�7KH�-RXUQDO�RI�JHQHWLF�SV\FKRORJ\����������
������

5LFKDUG�� '�� $��� 0RUH�� :�� DQG� -R\�� 6�� 3�� ��������
5HFRJQL]LQJ� HPRWLRQV�� 7HVWLQJ� DQ� LQWHUYHQWLRQ� IRU�
FKLOGUHQ� ZLWK� DXWLVP� VSHFWUXP� GLVRUGHUV�� -RXUQDO� RI�
WKH�$PHULFDQ�$UW�7KHUDS\�$VVRFLDWLRQ����������������

5RXQG�� $��� %DNHU�� :�� -�� DQG� 5D\QHU�� &�� �������� 8VLQJ�
9LVXDO� $UWV� WR� (QFRXUDJH� &KLOGUHQ� ZLWK� $XWLVP�
6SHFWUXP� 'LVRUGHU� WR� &RPPXQLFDWH� 7KHLU� )HHOLQJV�
DQG�(PRWLRQV��2SHQ�-RXUQDO�RI�6RFLDO�6FLHQFHV���������
���

9DQ� /LWK� 7��� -HVVLFD� 6�:�� DQG� +DUULV� � &��(�� �������� $�
3UHOLPLQDU\� 6WHS� 7RZDUG� 'HYHORSLQJ� %HVW� 3UDFWLFHV�
IRU� $UW� 7KHUDS\� ZLWK� &KLOGUHQ� ZKR� KDYH� $XWLVP�
6SHFWUXP�'LVRUGHU��7KH�$UWV�LQ�3V\FKRWKHUDS\���������
������

:DONHU�� %�� /�� ��������(YDOXDWLQJ� WKH� (IIHFWLYHQHVV� RI� D�
&RPELQHG� (PRWLRQ� 5HFRJQLWLRQ� DQG� (PRWLRQ�
5HJXODWLRQ� ,QWHUYHQWLRQ� IRU� 3UHVFKRRO� &KLOGUHQ� ZLWK
$XWLVP� 6SHFWUXP� 'LVRUGHU��'RFWRUDO� GLVVHUWDWLRQ��
'HSDUWPHQW�RI�3V\FKRORJ\��0LDPL�8QLYHUVLW\����S�

=KDQJ��4�� DQG�:DQJ�7�� ��������5HVHDUFK�RQ� WKH�&XUUHQW�
6LWXDWLRQ� RI� $XWLVWLF�0DOH� &KLOGUHQ� DQG� ,QWHUYHQWLRQ�
6WXG\� RI� $UW� 7KHUDS\��%ROHWtQ� 7pFQLFR�������������
����



�� _�(PSRZHULQJ�([FHSWLRQDO�&KLOGUHQ�-RXUQDO���9ROXPH����,VVXH����6SULQJ������

(PSRZHULQJ�([FHSWLRQDO�&KLOGUHQ�
9ROXPH����,VVXH����6SULQJ������

(IIHFWLYHQHVV�RI�DUW�WKHUDS\�ZLWK�SDLQWLQJ�DSSURDFK�RQ�IDFLDO�
HPRWLRQDO�H[SUHVVLRQ�UHFRJQLWLRQ�RI�FKLOGUHQ�ZLWK�KLJK�
IXQFWLRQLQJ�DXWLVP�VSHFWUXP�GLVRUGHU��

1DILVHK�.KRGDGDGL�

$EVWUDFW�
7KH� DLP� RI� SUHVHQW� UHVHDUFK� ZDV� VWXG\LQJ� WKH� HIIHFWLYHQHVV� RI� DUW� WKHUDS\� ZLWK� SDLQWLQJ�
DSSURDFK�RQ�IDFLDO�HPRWLRQDO�H[SUHVVLRQ�UHFRJQLWLRQ�RI�FKLOGUHQ�ZLWK�DXWLVP�LQ� ,VIDKDQ�7KH�
SUHVHQW�VWXG\�ZDV�D�VHPL�H[SHULPHQWDO�VWXG\�ZLWK�SUH�WHVW�DQG�SRVW�WHVW�GHVLJQ��7KH�VWDWLVWLFDO�
SRSXODWLRQ�RI�VWXG\�LQFOXGHG�WKH�FKLOGUHQ�ZLWK�DXWLVP�VSHFWUXP�GLVRUGHU�LQ�,VIDKDQ�����DXWLVWLF�
FKLOGUHQ� ZHUH� VHOHFWHG� XVLQJ� UDQGRP� VDPSOLQJ� PHWKRG� DQG� UDQGRPO\� DVVLJQHG� LQWR� WZR�
H[SHULPHQWDO� DQG� FRQWURO� JURXSV� WKURXJK� WDUJHWHG� VDPSOLQJ� DQG� WKH� H[SHULPHQWDO� JURXS�
UHFHLYHG�SDLQWLQJ�OHVVRQV�GXULQJ�HLJKW����PLQXWH�VHVVLRQV��8VLQJ�(NPDQ�DQG�)ULHVHQ¶V�)DFLDO�
(PRWLRQDO�([SUHVVLRQV�5HFRJQLWLRQ�7HVW���������WKH�IDFLDO�HPRWLRQDO�H[SUHVVLRQV�UHFRJQLWLRQ�
ZDV�PHDVXUHG� DW� WKH� EHJLQQLQJ� DQG� HQG� RI� WKH� WKHUDS\� VHVVLRQV��'DWD�ZHUH� DQDO\]HG� XVLQJ�
UHSHDWHG�PHDVXUHPHQWV�DQDO\VLV�RI�YDULDQFH�WKURXJK�6366�VRIWZDUH��7KH�UHVXOWV�VKRZHG�WKDW�
DUW� WKHUDS\� LQWHUYHQWLRQ� ZLWK� SDLQWLQJ� DSSURDFK� KDG� D� VLJQLILFDQW� HIIHFW� RQ� WKH� VFRUHV� RI�
HPRWLRQDO�H[SUHVVLRQ�UHFRJQLWLRQ�LQ�WKH�SRVW�WHVW��)� ��������3��������DQG�LWV�HIIHFW�ZDV�QRW�
ORVW�LQ�WKH�IROORZ�XS�SKDVH��W ���������S��������%DVHG�RQ�WKH�ILQGLQJV�RI�WKH�SUHVHQW�VWXG\��DUW�
WKHUDS\�ZLWK�SDLQWLQJ�DSSURDFK�ZDV�HIIHFWLYH�IRU�IDFLDO�HPRWLRQDO�H[SUHVVLRQV�UHFRJQLWLRQ�LQ�
FKLOGUHQ�ZLWK�DXWLVP�LQ�,VIDKDQ�DQG�LW�LV�VXJJHVWHG�WKDW�SDLQWLQJ�WKHUDS\�VKRXOG�EH�XVHG�DORQJ�
ZLWK�RWKHU�WKHUDSLHV�IRU�FKLOGUHQ�ZLWK�DXWLVP�VSHFWUXP�GLVRUGHU��

.H\ZRUGV��
$XWLVP�VSHFWUXP�GLVRUGHU��IDFLDO�HPRWLRQDO�H[SUHVVLRQV�UHFRJQLWLRQ��DUW�WKHUDS\

��� 0�$� LQ� ,VODPLF� 3V\FKRORJ\� RI� 3RVLWLYH� 7KLQNLQJ�� ,VODPLF� $]DG� 8QLYHUVLW\�� 1DHLQ� %UDQFK�� 1DHLQ�� ,UDQ��
NKRGDGDGL����#\DKRR�FRP�


