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���+HZDUG�

��

���������

������

�
�������

�
������

��

�����

����

����

�����������

��

����

��

���1DWLRQDO�$XWLVP�&HQWHU>1$&@
���'LUHFW�WHDFKLQJ
���6RFLDO�UHLQIRUFHPHQW�
���IHHGEDFN�
����%HKDYLRUDO�UHKHDUVDO�
����&RRSHUDWLYH�OHDUQLQJ�
����3HHU�OHDUQLQJ�
����9LGHR�PRGHOLQJ�
����6RFLDO�VWRULHV�
����3LYRWDO�UHVSRQVH�WHDFKLQJ�
����2OoD\�*�O�
����/LYH�PRGHOLQJ�
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���6DQVRVWL��DQG�3RZHOO�6PLWK�
���*DO��/DPDVK���%DXPLQJHU�=YLHO\��=DQFDQDUR�DQG�
:HLVV�
���9XUDQ�
���&RQYHUVDWLRQDO�VNLOOV�
���6FDWWRQH�
���%HUQDG�5LSROO�
���0F*LOO��%DNHU�DQG�%XVVH�
���*UD\�
���$OL�DQG�)UHGHULFNVRQ�
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����;LQ�DQG�6XWPDQ�
����.DJRKDUD��$FKPDGL��9DQ�GHU�0HHU��/DQFLRQL��
2¶5HLOO\�DQG�/DQJ�
����&LJUDQG�
����:LONLQVRQ�
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���6DQL�%R]NXUW�
���&DUWHU��:LOOLDPV��+RGJLQV�DQG�/HKPDQ�
���0DQGDVDUL��/X�DQG�7KHQJ�
���5DPGRVV��/DQJ��0XOOR\��)UDQFR��2¶5HLOO\��'LGGHQ�
DQG�/DQFLRQL�
���%RVVHOHU�DQG�0DVVDUR�
���%DURQ &RKHQ
���*RODQ��$VKZLQ��*UDQDGHU��0F&OLQWRFN��'D\��
/HJJHWW�DQG�%DURQ &RKHQ�
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$GHELVL�� 5�� 2��� ,URKDP�� 1�� 6�� DQG� $PZH�� 5��
$��������� 7KH� (IILFDF\� RI� 6RFLDO� 6WRULHV�
,QWHUYHQWLRQ� IRU� ,PSURYLQJ� 6RFLDO� %HKDYLRXUV�
LQ�&KLOGUHQ�ZLWK�$XWLVP�6SHFWUXP�'LVRUGHUV��$�
0HWD�$QDO\VLV�� (XURSHDQ� -RXUQDO� RI�
+XPDQLWLHV� DQG� 6RFLDO� 6FLHQFHV�� ������� �����
������

$KPDGL�� $��� %HKSDMRRK�� $��� 6KRNRRKL\HNWD�� 0��
DQG� $VJDU\�� $�� �������� 7KH� HIIHFW� RI� VRFLDO�
VWRULHV�RQ�UHGXFWLRQ�RI�FKDOOHQJLQJ�EHKDYLRUV�LQ�
DXWLVWLF� FKLOGUHQ�� -RXUQDO� RI� 3URFHGLD� 6RFLDO�
DQG�%HKDYLRUDO�6FLHQFHV���������������

$NPDQR OX�� 1�� DQG� 7HNLQ� IWDU�� (��
�������7HDFKLQJ� FKLOGUHQ� ZLWK� DXWLVP� KRZ� WR�
UHVSRQG� WR� WKH� OXUHV� RI� VWUDQJHUV��$XWLVP��7KH�
,QWHUQDWLRQDO�-RXUQDO�RI�5HVHDUFK�DQG�3UDFWLFH��
�����±��

$OL�� 6�� DQG�)UHGHULFNVRQ��1�� �������� ,QYHVWLJDWLQJ�
WKH�HYLGHQFH�EDVH�RI�VRFLDO�VWRULHV��(GXFDWLRQDO�
3V\FKRORJ\�LQ�3UDFWLFH�������������������

$PHULFDQ� 3V\FKLDWULF� $VVRFLDWLRQ�� ��������
'LDJQRVWLF� DQG� VWDWLVWLFDO� PDQXDO� RI� PHQWDO�
GLVRUGHUV� ��WK� HG��� $UOLQJWRQ� 9$�� $PHULFDQ�
3V\FKLDWULF�3XEOLVKLQJ�

%DURQ &RKHQ�� 6�� *RODQ�� 2� 	� $VKZLQ�� (� ��������
µ&DQ�HPRWLRQ�UHFRJQLWLRQ�QH�WDXJKW�WR�FKLOGUHQ�
ZLWK� DXWLVP� VSHFWUXP� FRQGLWLRQV"¶��
3KLORVRSKLFDO�WUDQVDFWLRQV�RI�WKH�5R\DO�6RFLHW\��
%LRORJLFDO 6FLHQFHV����������������� ������

%HOOLQL�� 6��� $NXOOLDQ�� -�� DQG� +RSI�� $�� ��������
,QFUHDVLQJ�VRFLDO�HQJDJHPHQW�LQ�\RXQJ�FKLOGUHQ�
ZLWK� DXWLVP� VSHFWUXP� GLVRUGHUV� XVLQJ� VHOI�
PRGHOLQJ��6FKRRO�3V\FKRORJ\��������±���

%HOOLQL�� 6��� 3HWHUV�� -�.��� %HQQHU�� /�� DQG� +RSI�� $��
������� $� PHWD�DQDO\VLV� RI� VFKRROEDVHG� VRFLDO�
VNLOOV� LQWHUYHQWLRQV� IRU� FKLOGUHQ� ZLWK� DXWLVP�
VSHFWUXP� GLVRUGHUV�� 5HPHGLDO� DQG� 6SHFLDO�
(GXFDWLRQ�������������������

%HUQDG�5LSROO�� 6�� �������� 8VLQJ� D� VHOI�DV�PRGHO�
YLGHR� FRPELQHG� ZLWK� 6RFLDO� 6WRULHV� WR� KHOS� D�
FKLOG� ZLWK� $VSHUJHU� 6\QGURPH� XQGHUVWDQG�
HPRWLRQV�� )RFXV� RQ� $XWLVP� DQG� 2WKHU�
'HYHORSPHQWDO�'LVDELOLWLHV���������±������

%RVVHOHU�� $�� DQG� 0DVVDUR�� ':�� ��������
'HYHORSPHQW� DQG� HYDOXDWLRQ� RI� D� FRPSXWHU
DQLPDWHG� WXWRU� IRU� YRFDEXODU\� DQG� ODQJXDJH�
OHDUQLQJ� LQ� FKLOGUHQ� ZLWK� DXWLVP�� -RXUQDO� RI�
$XWLVP� DQG� 'HYHORSPHQWDO� 'LVRUGHUV�� �������
��� �����

%R]NXUW��6�6��DQG�9XUDQ��6����������$Q�$QDO\VLV�RI�
WKH� 8VH� RI� 6RFLDO� 6WRULHV� LQ� 7HDFKLQJ� 6RFLDO�
6NLOOV� WR� &KLOGUHQ� ZLWK� $XWLVP� 6SHFWUXP�
'LVRUGHUV�� (GXFDWLRQDO� 6FLHQFHV�� 7KHRU\� 	�
3UDFWLFH�����������������

&DUWHU��$��6���'DYLV��1��2���.OLQ��$��DQG�9RONPDU��
)�� 5�� �������� 6RFLDO� GHYHORSPHQW� LQ� DXWLVP��
+DQGERRN� RI� DXWLVP� DQG� SHUYDVLYH�
GHYHORSPHQWDO�GLVRUGHUV���������������

&DUWHU��(�� -���:LOOLDPV��'��/���+RGJLQV�� -��.�� DQG�
/HKPDQ��-��)����������$UH�FKLOGUHQ�ZLWK�DXWLVP�
PRUH� UHVSRQVLYH� WR� DQLPDWHG� FKDUDFWHUV"� $�
VWXG\�RI� LQWHUDFWLRQV�ZLWK�KXPDQV� DQG�KXPDQ�
FRQWUROOHG� DYDWDUV�� -RXUQDO� RI� DXWLVP� DQG�
GHYHORSPHQWDO� GLVRUGHUV�� �������� �����������
'2,���������V�����������������

&KDPEHUODLQ��%���.DVDUL��&�� DQG�5RWKHUDP�)XOOHU��
(����������,QYROYHPHQW�RU�LVRODWLRQ"�7KH�VRFLDO�
QHWZRUNV� RI� FKLOGUHQ� ZLWK� DXWLVP� LQ� UHJXODU�
FODVVURRPV�� -RXUQDO� RI� $XWLVP� DQG�
'HYHORSPHQWDO�'LVRUGHUV�������������������

&LJUDQG�� '�� /�� �������� 6FKRRO� FRXQVHORUV¶� XVH� RI�
WKH� FRPELQDWLRQ� 6RFLDO� 6WRULHV70� DQG� YLGHR�
PRGHOLQJ� LQWHUYHQWLRQ� IRU� VRFLDO� VNLOOV�
GHYHORSPHQW�RI�VWXGHQWV�GLDJQRVHG�ZLWK�DXWLVP�
VSHFWUXP� GLVRUGHUV�� $� TXDOLWDWLYH� FULWLFLVP� RI�
WKH� SHUFHSWLRQV� RI� PXOWLGLVFLSOLQDU\� WHDP�
PHPEHUV��'RFWRUDO�GLVVHUWDWLRQ��7KH�8QLYHUVLW\�
RI� ,RZD��� 5HWULHYHG� IURP�
KWWS���LU�XLRZD�HGX�HWG������

&DYDOOR��$���.RXO��$���$QVXLQL��&���&DSR]]L��)��	�
%HFFKLR�� &�� �������� 'HFRGLQJ� LQWHQWLRQV� IURP�
PRYHPHQW� NLQHPDWLFV�� 6FLHQWLILF� 5HSRUWV�� ���
�������'2,����������VUHS������
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&RRN�� .�� $�� DQG� :LOOPHUGLQJHU�� $�� 1��� ��������
³7KH� +LVWRU\� RI� $XWLVP´�� 1DUUDWLYH�
'RFXPHQWV�� %RRN� ��� 5HWULHYHG� IURP�
KWWS���VFKRODUH[FKDQJH�IXUPDQ�� HGX�VFKRSOHU�
DERXW��

(KOHU]� 6�� *LOOEHUJ� &�� :LQJ� /�� 6FUHHQLQJ�
4XHVWLRQQDLUH� IRU� $VSHUJHU� 6\QGURPH� DQG�
2WKHU� +LJK�)XQFWLRQLQJ� $XWLVP� 6SHFWUXP�
'LVRUGHUV� LQ� 6FKRRO� $JH� &KLOGUHQ�� -RXUQDO� RI�
$XWLVP� DQG� 'HYHORSPHQWDO� 'LVRUGHUV�� ������
���������������

)UDQ]RQH� (�� DQG� &ROOHW�.OLQJHQEHUJ� /�� ��������
2YHUYLHZ� RI� YLGHR� PRGHOLQJ�� 0DGLVRQ�� :,��
7KH�1DWLRQDO�3URIHVVLRQDO�'HYHORSPHQW�&HQWHU�
RQ� $XWLVP� 6SHFWUXP� 'LVRUGHUV�� :DLVPDQ�
&HQWHU��8QLYHUVLW\�RI�:LVFRQVLQ������

)XQJ�� &�6��� �������� ,QFUHDVLQJ� WKH� 6RFLDO�
&RPPXQLFDWLRQ� RI� D� %R\�:LWK� $XWLVP� 8VLQJ�
$QLPDODVVLVWHG� 3OD\� 7KHUDS\�� $� &DVH� 5HSRUW��
$GYDQFHV�LQ�PLQG�ERG\�PHGLFLQH����������������
$UWLFOH�IURP�(%6&2+RVW��$FFHVVHG�����������

*DO�� (��� /DPDVK�� /��� %DXPLQJHU�=YLHO\�� 1���
=DQFDQDUR��0�� DQG�:HLVV��3��/�� ��������8VLQJ�
PXOWLWRXFK�FROODERUDWLRQ�WHFKQRORJ\�WR�HQKDQFH�
VRFLDO� LQWHUDFWLRQ� RI� FKLOGUHQ� ZLWK� KLJK�
IXQFWLRQLQJ�DXWLVP��3K\VLFDO�DQG�2FFXSDWLRQDO�
7KHUDS\� LQ� 3HGLDWULFV�� ������� �������
'2,������������������������������

*DOH�� %��0�� �������� 8VLQJ� DYDWDUV� DQG� DQLPDWLRQ�
ZLWK�VWXGHQWV�GLDJQRVHG�ZLWK�$XWLVWLF�6SHFWUXP�
'LVRUGHU�� $VVRFLDWLRQ� IRU� %HKDYLRUDO� DQG�
&RJQLWLYH� 7KHUDS\� $XWLVP� 6,*� 1HZVOHWWHU��
5HWULHYHG� IURP� KWWS���ZZZ�UFL��
UXWJHUV�HGX�aMRVKPLO�QHZVOHWWHUBVSULQJB�����S
GI��SS����±������

*RODQ��2��$VKZLQ��(��*UDQDGHU��<��0F&OLQWRFN��6��
'D\�� .�� /HJJHWW�� 9�� DQG� %DURQ &RKHQ�� 6��
�������� (QKDQFLQJ� HPRWLRQ� UHFRJQLWLRQ� LQ�
FKLOGUHQ� ZLWK� DXWLVP� VSHFWUXP� FRQGLWLRQV�� DQ�
LQWHUYHQWLRQ� XVLQJ� DQLPDWHG� YHKLFOHV� ZLWK� UHDO�
HPRWLRQDO� IDFHV�� -RXUQDO� RI� $XWLVP� DQG�
'HYHORSPHQWDO 'LVRUGHUV������������ �����

*UD\��&��$�� ��������6RFLDO�VWRULHV�DQG�FRPLF�VWULS�
FRQYHUVDWLRQV� ZLWK� VWXGHQWV� ZLWK� $VSHUJHU�
V\QGURPH� DQG� KLJK�IXQFWLRQLQJ� DXWLVP�� ,Q�
$VSHUJHU�V\QGURPH�RU�KLJK�IXQFWLRQLQJ�DXWLVP"
�SS������������6SULQJHU��%RVWRQ��0$���

*UD\�� &�� $�� DQG� *DUDQG�� -�� '�� �������� 6RFLDO�
6WRULHV�� ,PSURYLQJ� UHVSRQVHV� RI� VWXGHQWV� ZLWK�
DXWLVP�ZLWK�DFFXUDWH�VRFLDO� LQIRUPDWLRQ��)RFXV�
RQ�$XWLVWLF�%HKDYLRU������±���

*UD\��&����������7HDFKLQJ�FKLOGUHQ�ZLWK�DXWLVP�WR�
µµUHDG¶¶� VRFLDO� VLWXDWLRQV�� ,Q�.��$��4XLOO� �(G����
7HDFKLQJ� FKLOGUHQ� ZLWK� DXWLVP�� 6WUDWHJLHV� WR�

HQKDQFH� FRPPXQLFDWLRQ� DQG� VRFLDOL]DWLRQ� �SS��
���������1HZ�<RUN��'HOPDU��

+DOO�� /�� -�� �������� $XWLVP� VSHFWUXP� GLVRUGHUV��
)URP� WKHRU\� WR� SUDFWLFH��8SSHU� 6DGGOH� 5LYHU��
1-��3HDUVRQ�0HUULOO�3UHQWLFH�+DOO��

+DQOH\�� .��� %UD\�� 0��� .DKOH�� 7�� DQG� (OLQRII�� 0��
�������� 6RFLDO� VWRULHV� WR� LQFUHDVH� YHUEDO�
LQLWLDWLRQ� LQ� FKLOGUHQ�ZLWK� DXWLVP� DQG� DVSHUJHU�
GLVRUGHU�-RXUQDO� RI� 6FKRRO� 3V\FKRORJ\�
5HYLHZ����������������

+HZDUG�� :�� /�� �������� ([FHSWLRQDO� FKLOGUHQ�� $Q�
LQWURGXFWLRQ� WR� VSHFLDO� HGXFDWLRQ� ���WK� HG����
1HZ�<RUN��3HDUVRQ�

-RQHV�� 9�� �������� $XWLVP�� WDONLQJ� WXUWOHV�� DQG� WKH�
PDJLF� RI� 'LVQH\�� %HWWHU� +HDOWK�� 5HWULHYHG�
6HSWHPEHU� ���� ����� IURP� KWWS����
JHWEHWWHUKHDOWK�FRP�DXWLVP�WDONLQJ�WXUWOHV�DQG�
WKH�PDJLF�RI�GLV�QH\�������������

-DUXVLHZLF]��%�� ��������(IILFDF\�RI�QHXURIHHGEDFN�
IRU� FKLOGUHQ� LQ� WKH� DXWLVP� VSHFWUXP�� $� SLORW�
VWXG\��-RXUQDO�RI�1HXURWKHUDS\��������������

.DJRKDUD��'��0���$FKPDGL��'���9DQ�GHU�0HHU��/���
/DQFLRQL�� *�� (��� 2¶5HLOO\��0�� )��� /DQJ�� 5��� ����
6LJDIRRV��-����������7HDFKLQJ�WZR�VWXGHQWV�ZLWK�
$VSHUJHU�6\QGURPH�WR�JUHHW�DGXOWV�XVLQJ�6RFLDO�
6WRULHV� DQG� YLGHR� PRGHOLQJ�� -RXUQDO� RI�
'HYHORSPHQWDO� DQG� 3K\VLFDO� 'LVDELOLWLHV�� ����
���±������

.RNLQD�� $�� DQG� .HUQ�� /�� �������� 6RFLDO� VWRU\�
LQWHUYHQWLRQV�IRU�VWXGHQWV�ZLWK�DXWLVP�VSHFWUXP�
GLVRUGHUV�� $� PHWDDQDO\VLV�� -RXUQDO� RI� $XWLVP�
DQG�'HYHORSPHQWDO�'LVRUGHUV����������������

0DQGDVDUL�� 9��� /X��0�� DQG�7KHQJ�� /�� �������� �'�
$QLPDWHG� 6RFLDO� 6WRU\� IRU� $VVLVWLQJ� 6RFLDO�
6NLOOV�� /HDUQLQJ� RI� &KLOGUHQ� ZLWK� $XWLVP�
6SHFWUXP� 'LVRUGHU�� '2,�� ��������������
������������FK���

0F*LOO�� 5�� -��� %DNHU�� '�� DQG� %XVVH�� 5�� ��������
6RFLDO� 6WRU\�� LQWHUYHQWLRQV� IRU� GHFUHDVLQJ�
FKDOOHQJLQJ� EHKDYLRXUV�� D� VLQJOH�FDVH� PHWD�
DQDO\VLV�����±������(GXFDWLRQDO�3V\FKRORJ\�LQ�
3UDFWLFH����������������

1DWLRQDO� $XWLVP� &HQWHU� �1$&��� �������� 1DWLRQDO�
VWDQGDUGV� UHSRUW� ��� 5DQGROSK�� 0DVVDFKXVHWWV��
1DWLRQDO�$XWLVP�&HQWHU�

1LNRSRXORV�� &�� DQG� .HHQDQ�� 0�� �������� 9LGHR�
PRGHOLQJ� DQG� EHKDYLRU� DQDO\VLV�� $� JXLGH� IRU�
WHDFKLQJ� VRFLDO� VNLOOV� WR� FKLOGUHQ� ZLWK� DXWLVP��
/RQGRQ��8.��-HVVLFD�.LQJVOH\�3XEOLVKHUV�

2OoD\�*�O�� 6�� DQG� 9XUDQ�� 6�� �������� 6RV\DO�
EHFHULOHULQ� | UHWLPLQGH� YLGHR� PRGHO�
\|QWHPL\OH� \�U�W�OHQ� DUD WÕUPDODUÕQ� DQDOL]L�
>$QDO\VLV� RI� WKH� UHVHDUFK� FRQGXFWHG� ZLWK� WKH�
YLGHR�PRGHO�PHWKRG� LQ� WHDFKLQJ� VRFLDO� VNLOOV@��



���_������������

.XUDP� YH� 8\JXODPDGD� ( LWLP� %LOLPOHUL�� ����
���±������

2OFD\�*�O�� 6�� �������� $LOHOHUFH� VXQXODQ� VRV\DO�
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$EVWUDFW
7KH� DLP�RI� WKLV� VWXG\�ZDV� WR� GHVLJQ� DQG� FRQVWUXFW� D� VRFLDO� DQLPDWLRQ�SURJUDP� IRU� FKLOGUHQ�
ZLWK� DXWLVP� GLVRUGHUV� DQG� LWV� HIIHFWLYHQHVV� RQ� FRPPXQLFDWLRQ� DQG� VRFLDO� VNLOOV� RI� WKHVH�
FKLOGUHQ��7KH�SUHVHQW� VWXG\�ZDV� D� TXDVL�H[SHULPHQWDO� VWXG\�ZLWK� FRQWURO� JURXS� DQG�SUH�WHVW�

DQG� SRVW�WHVW� GHVLJQ�� 7KH� VWDWLVWLFDO� SRSXODWLRQ� LQFOXGHG� DOO� FKLOGUHQ� ZLWK� DXWLVP� VSHFWUXP�
GLVRUGHU�LQ�7HKUDQ��IURP�DPRQJ�ZKLFK����ER\V�ZLWK�DXWLVP�LQ�WKH�DJH�UDQJH�RI���WR����\HDUV�
ROG� ZHUH� VHOHFWHG� E\� FRQYHQLHQFH� VDPSOLQJ� PHWKRG� DQG� WKHQ� UDQGRPO\� DVVLJQHG� LQWR� WZR�
H[SHULPHQW�DQG�FRQWURO�JURXSV��7KHQ��WKH�FKLOGUHQ�RI�WKH�H[SHULPHQW�JURXS�SDUWLFLSDWHG�LQ����
RQH�KRXU�VHVVLRQV��WKUHH�GD\V�D�ZHHN�LQFOXGLQJ�VRFLDO�DQLPDWLRQ�SURJUDP��ZKLFK�LQ�DGGLWLRQ�WR�
DQLPDWLRQ�� LQFOXGHG� WKH� XVH� RI� ILQJHU� DQG� KDQG� SXSSHWV�� SX]]OHV�� FDUWRRQ� LOOXVWUDWLRQV��
HPRWLRQDO�PDVNV��DQG�IDPLO\�IRFXVHG�JDPHV��3DUHQWV�LQ�ERWK�JURXSV�UHVSRQGHG�WR�WKH�$XWLVP�
$VVHVVPHQW�(YDOXDWLRQ��$7(&���5LPODQG�	�$GHOVHQ��������EHIRUH�DQG�DIWHU�LQWHUYHQWLRQ��7R�
DQDO\]H�WKH�GDWD��PXOWLYDULDWH�FRYDULDQFH�DQDO\VLV�DQG�6366����VRIWZDUH�ZDV�XVHG��7KH�VFRUHV�
RI� WKH� H[SHULPHQW� JURXS� LQ� WKH� SRVW�WHVW� VWDJH� VKRZHG� D� VLJQLILFDQW� GHFUHDVH� LQ� DOO� WHVW�
VXEVFDOHV� �FRPPXQLFDWLRQ�� VRFLDO�� FRJQLWLYH�� DQG� UHSHWLWLYH� DQG� VWHUHRW\SLFDO� EHKDYLRUV��
FRPSDUHG�WR�SUHWHVW��DQG�DOVR� WKHUH� LV�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH� WZR�JURXSV� LQ�DOO�
WHVW�VXEVFDOHV��3���������,W�FDQ�EH�FRQFOXGHG�WKDW�UHGXFLQJ�WKH�VFRUHV�LQ�WKH�VXEVFDOHV�RI�WKH�
WKH� $XWLVP� $VVHVVPHQW� (YDOXDWLRQ� LV� GXH� WR� LPSURYHPHQW� LQ� WKH� SHUIRUPDQFH� RI� WKHVH�
FKLOGUHQ�� 7KH� UHVXOWV� VKRZ� WKDW� WKH� DERYH� SURJUDP� LV� HIIHFWLYH� LQ� LPSURYLQJ� WKH�
FRPPXQLFDWLRQ�DQG�VRFLDO�VNLOOV�RI�FKLOGUHQ�ZLWK�DXWLVP�VSHFWUXP�GLVRUGHU��

.H\ZRUGV
$XWLVP�6SHFWUXP�'LVRUGHU��VRFLDO�DQLPDWLRQ�SURJUDP��VRFLDO�FRPPXQLFDWLRQ�VNLOOV�

���3K�'��VWXGHQW�LQ�3V\FKRORJ\�DQG�(GXFDWLRQ�RI� �([FHSWLRQDO�&KLOGUHQ��,VODPLF�$]DG�8QLYHUVLW\��6FLHQFH�DQG�
5HVHDUFK�%UDQFK��7HKUDQ��,UDQ�

���$VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�3V\FKRORJ\�DQG�(GXFDWLRQ�RI�([FHSWLRQDO�&KLOGUHQ��8QLYHUVLW\�RI�7HKUDQ��
7HKUDQ��,UDQ��VKDVDQ]#XW�DF�LU�

���$VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�(GXFDWLRQDO�3V\FKRORJ\�DQG�&RQVXOWDWLRQ��8QLYHUVLW\�RI�7HKUDQ��7HKUDQ��
,UDQ��

���$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�3V\FKRORJ\�DQG�(GXFDWLRQ�RI�([FHSWLRQDO�&KLOGUHQ��8QLYHUVLW\�RI�7HKUDQ��
7HKUDQ��,UDQ���


