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$GDPV��'���+DVWLQJV��5��3���$OVWRQ�.QR[��&���&LDQIDJOLRQH��5���(GHQ��.���)HOFH��'���
*ULIILWK�� *��� 0RVV�� -��� 6WLQWRQ�� &�� DQG� 2OLYHU�� &�� �������� 8VLQJ� %D\HVLDQ�
PHWKRGRORJ\� WR� H[SORUH� WKH� SURILOH� RI� PHQWDO� KHDOWK� DQG� ZHOO�EHLQJ� LQ� ����
PRWKHUV� RI� FKLOGUHQ� ZLWK ��� UDUH� JHQHWLF� V\QGURPHV� LQ� UHODWLRQ� WR� PRWKHUV� RI�
FKLOGUHQ�ZLWK�DXWLVP��2USKDQHW�-RXUQDO�RI�5DUH�'LVHDVHV����������������

$KDQJDU]DGHK� 5H]DHL�� 6�� DQG� 5DVROL�� 0�� �������� 3V\FKRPHWULF� SURSHUWLHV� RI� WKH�
3HUVLDQ�YHUVLRQ�RI�&RQQHU�'DYLGVRQ�UHVLOLHQFH�VFDOH� LQ�DGROHVFHQWV�ZLWK�FDQFHU�
-RXUQDO� RI� 8UPLD� 1XUVLQJ� DQG� 0LGZLIHU\� )DFXOW\�� ������� ��������7H[W� LQ�
3HUVLDQ��

$KPDGL�� -��� 6DIDUL�� 7��� +DVKHPLDQ�� 0�� DQG� .KDOLOL�� =�� �������� 7KH� SV\FKRPHWULF�
SURSHUWLHV� RI� *LOOLDP� DXWLVP� UDWLQJ� VFDOH�*$56��� -RXUQDO� RI� 5HVHDUFKHV� RI�
FRJQLWLYH�DQG�EHKDYLRUDO�VFLHQFHV����������������7H[W�LQ�3HUVLDQ��

$PHULFDQ� 3V\FKLDWULF� $VVRFLDWLRQ�� �������� 'LDJQRVWLF� DQG� 6WDWLVWLFDO� PDQXDO� RI�
PHQWDO�GLVRUGHUV �'60�����$PHULFDQ�3V\FKLDWULF�3XE�

%DNKVKL]DGHK�� 6+��� $IURR]�� *+�� %HK�3DMRRK�� $��� %DJKHULERQDE�� %�� DQG�
6KRNRRKL\HNWD�� 0�� �������� 7KH� HIIHFWLYHQHVV� RI� UHVLOLHQF\� EDVHG� RQ� ,VODPLF�
VSLULWXDOLW\� WUDLQLQJ� RQ�PHQWDO� KHDOWK� DQG� VSLULWXDO� UHVLOLHQF\� DPRQJ�PRWKHUV� RI�
VORZ�SDFH�FKLOGUHQ��0HGLFDO�6FLHQFH�-RXUQDO�RI�<DVXM�8QLYHUVLW\����������������

%UDGVKDZ�� -��� .RHJHO�� /�� .�� DQG� .RHJHO�� 5�� /�� �������� ,PSURYLQJ� IXQFWLRQDO�
ODQJXDJH�DQG�VRFLDO�PRWLYDWLRQ�ZLWK�D�SDUHQW� PHGLDWHG�LQWHUYHQWLRQ�IRU�WRGGOHUV�
ZLWK� DXWLVP� VSHFWUXP� GLVRUGHUV�� -RXUQDO� RI� $XWLVP� DQG� 'HYHORSPHQWDO�
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'LVRUGHUV�������������������
&RQQRU��.��0��DQG�'DYLGVRQ��-��5��7����������'HYHORSPHQW�RI�D�QHZ�UHVLOLHQFH�VFDOH�

WKH� &RQQRU�'DYLGVRQ� UHVLOLHQFH� VFDOH� �6&�5,6&��� -RXUQDO� RI� 'HSUHVVLRQ� DQG�
$Q[LHW\���������������

&URZHOO�� -�� $��� .HXVNDU�� -�� DQG� *RUHFNL�� $�� �������� 3DUHQWLQJ� EHKDYLRU� DQG� WKH�
GHYHORSPHQW� RI� FKLOGUHQ� ZLWK� DXWLVP� VSHFWUXP� GLVRUGHU�� -RXUQDO� RI�
&RPSUHKHQVLYH�3V\FKLDWU\������������GRL���������M�FRPSSV\FK�������������

*DUPH]\�� 1��� 0DVWHQ�� $�� 6�� DQG� 7HOOHJHQ�� $�� �������� 7KH� VWXG\� RI� VWUHVV� DQG�
FRPSHWHQFH� LQ� FKLOGUHQ�� $� EXLOGLQJ� EORFN� IRU� GHYHORSPHQWDO� SV\FKRORJ\��
-RXUQDO�RI�&KLOG�'HYHORSPHQW����������������

*LOOLDP��-��(����������*LOOLDP�$XWLVP�5DWLQJ�6FDOH ��UG�HG���7H[DV��$XVWLQ��3UR�(G�
+DPHGDQL��+DQLHK����������&RPSDULVRQ�RI�SDUHQWDO�VWUHVV��PDULWDO�VDWLVIDFWLRQ�DQG�

FRSLQJ�VWUDWHJLHV�LQ� PRWKHUV� RI� DXWLVWLF� FKLOGUHQ� DQG� PRWKHUV� RI� QRUPDO�
FKLOGUHQ��0DVWHU¶V�WKHVLV��8QLYHUVLW\�RI� 7HKUDQ� $OERU]� &DPSXV �7H[W� LQ�
3HUVLDQ��

+DVWHDG�� (��� (NDV�� 1��� +DVWLQJV�� 5�� 3�� DQG� *ULIIWK�� *�� 0�� �������� $VVRFLDWLRQ�
EHWZHHQ� UHVLOLHQFH� DQG�ZHOO�EHLQJ�RI�PRWKHUV�RI� FKLOGUHQ�ZLWK� DXWLVP� VSHFWUXP�
GLVRUGHUV� DQG� RWKHU� GHYHORSPHQWDO� GLVDELOLWLHV�� -RXUQDO� RI� $XWLVP� DQG�
'HYHORSPHQWDO�'LVRUGHUUV�������������������

.DYHK��0��DQG�.HUDPDWL��+����������7KH�LPSDFW�RI�UHVLOLHQFH�IRVWHULQJ�SURJUDPLQJ�
VWUHVV�� PDULWDO� VDWLVIDFWLRQ� DQG� UHVLOLHQF\� RI� FKLOGUHQ� ZLWK� OHDUQLQJ� GLVDELOLW\��
-RXUQDO�RI�/HDUQLQJ�'LVDELOLWLHV���������������

.XKOWKDX��.��$���/XEHUWR�&��0���7UDHJHU��/���0LOOVWHLQ��5��$���3HUH]��*��.���/LQG\��
2�� -���)ULHGPDQ��(���3URV]\QVNL�� -�� DQG�3DUN��(��5�� ��������$�YLUWXDO� UHVLOLHQF\�
LQWHUYHQWLRQ� IRU� SDUHQWV� RI� FKLOGUHQ� ZLWK� DXWLVP�� $� UDQGRPL]HG� SLORW� WULDO��
-RXUQDO� RI� $XWLVP� DQG� 'HYHORSPHQWDO� 'LVRUGHUV�� ������ GRL�� ��������V������
������������

0DVWHQ��$��6����������5HVLOLHQFH�WKHRU\�DQG�UHVHDUFK�RQ�FKLOGUHQ�DQG�IDPLOLHV��3DVW��
SUHVHQW��DQG�SURPLVH��-RXUQDO�RI�)DPLO\�7KHRU\	�5HYLHZ��������������

0HQGH]��/��0��5���%HUNPDQ��.���/DP��*��<��+��DQG�'DZNLQV��&����������)RVWHULQJ�
UHVLOLHQFH�DPRQJ�FRXSOHV�FRPSDUHQWLQ�D�\RXQJ�FKLOG�ZLWK�DXWLVP��$Q�HYDOXDWLRQ�
RI� WRJHWKHU� ZH� DUH� VWURQJHU� 7KH� $PHULFDQ� -RXUQDO� RI� )DPLO\� 7KHUDS\��
��������������

0RKDPPDGL��0DVRXG�� ��������)DFWRU�DIIHFWLQJ�UHVLOLHQF\�LQ�SHRSOH�DW�ULVN�RI�GUXJ�
DEXVH��'RFWRUDO� GLVVHUWDWLRQ�� 8QLYHUVLW\� RI� VRFLDO� ZHOIDUH� DQG�
UHKDELOLWDWLRQ��7H[W�LQ�3HUVLDQ��

3DGGHQ��&��� -DPHV�� -��(�� ��������6WUHVV�DPRQJ�SDUHQW�RI�FKLOGUHQ�ZLWK�DQG�ZLWKRXW�
DXWLVP�VSHFWUXP�GLVRUGHU��$�FRPSDULVRQ� LQYROYLQJ�SK\VLRORJLFDO� LQGLFDWRUV� DQG�
SDUHQW� VHOI�UHSRUWV�� -RXUQDO� RI� 'HYHORSPHQWDO� DQG� 3K\VLFDO� 'LVDELOLWLHV��
��������������
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3DUU�� -�� 5��� *UD\�� /��� :LJKDP�� 6��� 0F&RQDFKLH�� +�� DQG� &RXWHXU�� $�� /�� ��������
0HDVXULQJ� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� SDUHQWDO� EURDGHU� DXWLVP� SKHQRW\SH��
SDUHQW�FKLOG� LQWHUDFWLRQ� DQG� FKLOGUHQ¶V� SURJUHVV� IROORZLQJ� SDUHQW� PHGLDWHG�
LQWHUYHQWLRQ��-RXUQDO�RI�5HVHDUFK�LQ�$XWLVP�6SHFWUXP�'LVRUGHUV������������ GRL��
��������M�UDVG������������

3LQJ�$QJ�� .�� 4�� DQG� 5X� /RK�� 3�� ��������0HQWDO� KHDOWK� DQG� FRSLQJ� LQ� SDUHQWV� RI�
FKLOGUHQ�ZLWK�DXWLVP�VSHFWUXP�GLVRUGHUV�$6'��LQ�6LQJDSRUH��$Q�H[DPLQDWLRQ�RI�
JHQGHU� UROH� LQ� FDULQJ�� -RXUQDO� RI� $XWLVP� DQG� 'HYHORSPHQWDO� 'LVRUGHUV��
����������������

3RVVHUXG��0���+\VLQJ��0���+HOODQG��:���*LOEHUJ��&��DQG�/XQGHUYROG��$�� -�� ��������
$XWLVP� WUDLWV�� 7KH� LPSRUWDQFH� RI� ³FR�PRUELG´� SUREOHPV� IRU� LPSDLUPHQW� DQG�
FRQWDFW� ZLWK� VHUYLFHV�� 'DWD� IURP� %HUJHQ� FKLOG� VWXG\�� -RXUQDO� RI� 5HVHDUFK� LQ�
'HYHORSPHQWDO�'LVDELOLWLHV��������������

5DELHHNHQDU�� )��� -DGLGLDQ�� $�� DQG� 6ROJL�� 0�� �������� (IIHFWLYHQHVV� RI� UHVLOLHQFH�
WUDLQLQJ� RQ� UHGXFWLRQ� RI� SDUHQWDO� VWUHVV� RI� DXWLVWLF� FKLOGUHQ� PRWKHUV�� 6FLHQWLILF�
-RXUQDO�RI�,ODP�8QLYHUVLW\�RI�0HGLFDO�6FLHQFHV����������������

6FKHUW]�� +�� +��� 2GRP�� 6�� /��� %DJJHWW�� .�� 0� DQG� 6LGHULV�� -�+� �������� 0HGLDWLQJ�
SDUHQW� OHDUQLQJ� WR� SURPRWH� VRFLDO� FRPPXQLFDWLRQ� IRU� WRGGOHUV� ZLWK� DXWLVP��
(IIHFWV�IURP�D�UDQGRPL]HG�FRQWUROOHG�WULDO��-RXUQDO�RI�$XWLVP�DQG�'HYHORSPHQWDO�
'LVRUGHUV����������������

6KLQJ�&KDQ��.��.���/DP��&��%���/DZ��&�:��DQG�0LQJ�&KHXQJ��5��<����������)URP�
FKLOG�DXWLVWLF�V\PSWRPV�WR�SDUHQWDO�DIIHFWLYH�V\PSWRPV��$�IDPLO\�SURFHVV�PRGHO��
5HVHDUFK� LQ� (YHORSPHQWDO� 'LVDELOLWLHV�� ���������
GRL���������M�ULGG������������

9HVW�� %�� 0��� +HDY\�� 6�� &��� +RPLVK�� '�� /�� DQG� +RPLVK�� *�� *�� �������� 0DULWDO�
VDWLVIDFWLRQ�� IDPLO\� VXSSRUW� DQG� SUH� GHSOR\PHQW� UHVLOLHQF\� IDFWRU� UHODWHG� WR�
PHQWDO� KHDOWK� RXWFRPHV� IRU� UHVHUYH� DQG� QDWLRQDO� JXDUG� VROGLHUV�� -RXUQDO� RI�
0LOLWDU\�%HKDYLRUDO�+HDOWK����������������





3V\FKRORJLFDO 6WXGLHV�9RO��� ��1R����VSULQJ ����

3V\FKRORJLFDO�6WXGLHV
)DFXOW\�RI�(GXFDWLRQ�DQG�3V\FKRORJ\�� 9RO�����1R��
$O]DKUD�8QLYHUVLW\ 6SULQJ�����

7KH�(IIHFWLYHQHVV�RI�7UDLQLQJ�3URJUDP�%DVHG�RQ�5HVLOLHQFH�RQ�
0RWKHUV¶�5HVLOLHQFH�DQG�&RPPXQLFDWLRQ�6NLOOV�RI�&KLOGUHQ�

ZLWK�$XWLVP�6SHFWUXP�'LVRUGHU

0RUYDULG�6KDKULDULPDQHVK���6RJDQG�*KDVHP]DGHK� DQG�6H\HGHK�

0RQDYDU�<D]GL�

$EVWUDFW
7KH� VWXG\� DLPHG� WR� LQYHVWLJDWH� WKH� HIIHFW� RI� WKH� UHVLOLHQF\� FRPSRQHQWV�
WUDLQLQJ� RQ�PRWKHUV
� UHVLOLHQF\� DQG� LPSURYLQJ� WKH� FRPPXQLFDWLRQ� VNLOOV� RI�
WKHLU� FKLOGUHQ� ZLWK� DXWLVP� GLVRUGHU�� 7KH� UHVHDUFK� PHWKRG� ZDV� TXDVL�
H[SHULPHQWDO�ZLWK�SUHWHVW�SRVWWHVW�DQG�IROORZ�XS�GHVLJQ�ZLWK�FRQWURO�JURXS��
7KH�VWDWLVWLFDO�SRSXODWLRQ�RI�WKH�VWXG\�FRQVLVWHG�RI�DOO�PRWKHUV�ZLWK�FKLOGUHQ�
ZLWK� DXWLVP� GLVRUGHU� ZKR� UHIHUUHG� WR� RQH� RI� WKH� FRXQVHOLQJ� DQG�
SV\FKRORJLFDO�FHQWHU�LQ�7HKUDQ�LQ�\HDU����������RI�ZKRP�ZHUH�VHOHFWHG�E\�
SXUSRVLYH� QRQ�SUREDELOLW\� VDPSOLQJ� PHWKRG� DQG� ZHUH� GLYLGHG� LQWR�
H[SHULPHQWDO� DQG� FRQWURO�JURXSV� E\� UDQGRP�DVVLJQPHQW��7KH� H[SHULPHQWDO�
JURXS�UHFHLYHG� WKH� LQWHUYHQWLRQ�RI� UHVLOLHQF\�FRPSRQHQWV� WUDLQLQJ�GXULQJ���
PRQWKV�ZLWK����VHVVLRQV�����PLQXWHV�HDFK���7KH�FRQWURO�JURXS�UHFHLYHG�QR�
WUDLQLQJ� GXULQJ� WKH� VWXG\�� 5HVHDUFK� WRROV� LQFOXGHG� &RQQHU� DQG� 'DYLGVRQ�
5HVLOLHQFH� 6FDOH� DQG� *LOOLDP� $XWLVP� 5DWLQJ� 6FDOH� �*$56��� 'DWD� ZHUH�
DQDO\]HG� XVLQJ� UHSHDWHG� PHDVXUHV� PXOWLYDULDWH� DQDO\VLV� RI� FRYDULDQFH��
5HVXOWV�VKRZHG�WKDW�UHVLOLHQF\�FRPSRQHQWV�WUDLQLQJ�KDG�D�VLJQLILFDQW�HIIHFW�
RQ�PRWKHUV
� UHVLOLHQF\�DQG� WKH� FRPPXQLFDWLRQ� VNLOOV� RI� WKHLU� FKLOGUHQ�ZLWK�

��� 0�$� LQ� 3V\FKRORJ\� DQG� (GXFDWLRQ� RI� � ([FHSWLRQDO� &KLOGUHQ�� )DFXOW\� RI�
+XPDQLWLHV� DQG� 6RFLDO� 6FLHQFH� � 'HSDUWPHQW� RI� 3V\FKRORJ\�� ,VODPLF� $]DG�
8QLYHUVLW\��PRUYDULG�VKPDQHVK#JPDLO�FRP
��� &RUUHVSRQGLQJ� DXWKRU��� $VVLVWDQW� 3URIHVVRU�� 'HSDUWPHQW� RI� 3V\FKRORJ\� DQG�
(GXFDWLRQ� RI� ([FHSWLRQDO� &KLOGUHQ�� 8QLYHUVLW\� RI� 7HKUDQ�� 7HKUDQ�� ,UDQ��
V�JKDVHP]DGHK#XW�DF�LU
��� 3URIHVVRU� RI� 3V\FKRORJ\��'HSW� RI� 3V\FKRORJ\�� $O]DKUD�8QLYHUVLW\�� 7HKUDQ�,UDQ��
VP\D]GL#DO]DKUD�DF�LU
6XEPLW�'DWH������������� $FFHSW�'DWH������������
'2,����������SV\����������������
KWWSV���SV\FKVWXGLHV�DO]DKUD�DF�LU�



$EVWUDFWV

DXWLVP� GLVRUGHU�� %DVHG� RQ� WKH� ILQGLQJV� RI� WKH� SUHVHQW� VWXG\�� LW� FDQ� EH�
FRQFOXGHG� WKDW� UHVLOLHQF\� FRPSRQHQWV� WUDLQLQJ� FDQ� EH� XVHG� DV� DQ� HIIHFWLYH�
PHWKRG� WR� LQFUHDVH� UHVLOLHQF\� LQ� PRWKHUV� DQG� LPSURYH� WKH FRPPXQLFDWLRQ�
VNLOOV�RI�WKHLU�FKLOGUHQ�ZLWK�DXWLVP�GLVRUGHU�

.H\ZRUGV� $XWLVP�VSHFWUXP�GLVRUGHU��FRPPXQLFDWLRQ�6NLOOV��UHVLOLHQFH


