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%R\OHV��1����������&ORVLQJ�LQ�RQ�FORVH�UHDGLQJ��,Q�0��6FKHUHU��(G����2Q�'HYHORSLQJ�
5HDGHUV��5HDGLQJV� IURP�(GXFDWLRQDO� /HDGHUVKLS��(/�(VVHQWLDOV �SS�� ���± �����
$VVRFLDWLRQ�IRU�6XSHUYLVLRQ�	�&XUULFXOXP�'HYHORSPHQW��$6&'��

(QQLV�� 5�� +�� �������� &ULWLFDO� 7KLQNLQJ� $VVHVVPHQW�� 7KHRU\� LQWR� 3UDFWLFH�� �������
���������GRL���������������������������

)DKLP�� 0�� DQG .RPLMDQL�� $�� �������� &ULWLFDO� WKLQNLQJ� DELOLW\�� /� YRFDEXODU\�
NQRZOHGJH� DQG� /� YRFDEXODU\� OHDUQLQJ� VWUDWHJLHV�� -RXUQDO� RI� (QJOLVK� 6WXGLHV��
������������

)DFLRQH�� 3�� $�� �������� &ULWLFDO� WKLQNLQJ�� $� VWDWHPHQW� RI� H[SHUW� FRQVHQVXV� IRU�
SXUSRVHV� RI� HGXFDWLRQDO� DVVHVVPHQW� DQG� LQVWUXFWLRQ�� 0LOOEUDH�� &$�� 7KH�
&DOLIRUQLD�$FDGHPLF�SUHVV�

)DFLRQH��3��$����������&ULWLFDO�WKLQNLQJ��:KDW�LW�LV�DQG�ZK\�LW�FRXQWV��,QVLJKW�
$VVHVVPHQW��5HWULHYHG IURP
KWWSV���ZZZ�DFDGHPLD�HGX����������B&ULWLFDOB7KLQNLQJB:KDWB,WB,VBDQGB:K\
B,W�&RXQWV�SGI�

)DUDPDU]L��6���(OHNDHL��$� DQG 7DEUL]L��+��+����������&ULWLFDO�7KLQNLQJ��$XWRQRP\��
DQG� /H[LFDO� .QRZOHGJH� RI� ,UDQLDQ� ()/� /HDUQHUV�� 7KHRU\� DQG� 3UDFWLFH� LQ�
/DQJXDJH�6WXGLHV����������������

)LHOG� 0DDODL�� =��� 5DVRROL� $]DG�� 0�� 5� DQG 0DNNDQGL�� %�� �������� 6XUYH\LQJ� WKH�
'HJUHH� RI� &ULWLFDO� 7KLQNLQJ� 6NLOOV� RI� 0�� $�� 6WXGHQWV� RI� /LEUDULDQVKLS� DQG�
,QIRUPDWLRQ� RI� 6FLHQFH� DQG� 5HVHDUFK� %UDQFK� RI� ,VODPLF� $]DG� 8QLYHUVLW\��
.KRX]HVWDQ��4XDUWHUO\� -RXUQDO�RI�(GXFDWLRQDO�DGPLQLVWUDWLRQ�5HVHDUFK�� �������
��������7H[W�LQ�3HUVLDQ��

*RMNRY��*���6WRMDQRYLü��$� DQG�5DMLü��$��*�� ��������&ULWLFDO� WKLQNLQJ�RI� VWXGHQWV±
LQGLFDWRU� RI� TXDOLW\� LQ� KLJKHU� HGXFDWLRQ�� 3URFHGLD�6RFLDO� DQG� %HKDYLRUDO�
6FLHQFHV���������������

*DOO�� 0��� %RUJ�� 9� DQG *DOO�� -�� �������� 4XDQWLWDWLYH� DQG� TXDOLWDWLYH� UHVHDUFK�
PHWKRGV� LQ� (GXFDWLRQDO� 6FLHQFH DQG� 3V\FKRORJ\�� 7UDQVODWLRQ� E\ $KPDG� 5H]D�
1DVU�,VIDKDQL�HW�DO����������7HKUDQ��6DPW���7H[W�LQ�3HUVLDQ��

+DUW� 5HVHDUFK� $VVRFLDWH�� �������� 7UHQGV� LQ� OHDUQLQJ� RXWFRPHV� $VVHVVPHQW�� NH\�
ILQGLQJ� IURP� D VXUYH\� DPRQJ� $GPLQLVWUDWRUV� DW� $$&	8�0HPEHU� ,QVWLWXWLRQV��
'&��$VVRFLDWLRQ�RI�$PHULFDQ�&ROOHJHV�DQG�8QLYHUVLWLHV�
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+DOSHUQ�� '�� )�� �������� 7KRXJKW� DQG� NQRZOHGJH�� $Q� LQWURGXFWLRQ� WR� FULWLFDO�
WKLQNLQJ��WK�HG���0DKZDK��1-��/DZUHQFH�(UOEDXP�$VVRFLDWH�

+D\XQLQJUXP�� +�� �������� 6WXGHQW
V� SUREOHPV� LQ� ZULWLQJ� SDUDSKUDVHV� LQ� UHVHDUFK�
SDSHU ZULWLQJ�FODVV �'RFWRUDO�GLVVHUWDWLRQ��6DQDWD�'KDUPD�8QLYHUVLW\��

+RQH\�� 3�� �������� &7� TXHVWLRQQDLUH�� 5HWULHYHG� IURP� KWWS���ZZZ�3HWHU+RQH\�
3XEOLFDWLRQV�FRP�

+DVKHPL�� 6��� 6DOHKL� 2PUDQ�� ,� DQG .DUDPNKDQL�� =�� �������� &ULWLFDO� 7KLQNLQJ� WKH�
/RVW�/RRS�RI�+LJKHU�(GXFDWLRQ��$�6WXG\�RI�6WXGHQW
V�&ULWLFDO� WKLQNLQJ� DQG� WKH�
4XDOLW\�RI�LWV�(GXFDWLRQ�E\�8QLYHUVLW\�3URIHVVRUV��4XDUWHUO\�-RXUQDO�RI�5HVHDUFK�
LQ�(GXFDWLRQDO�6\VWHPV������������������7H[W�LQ�3HUVLDQ��

-DYLGL� .DODWHK� -DIDUDEDGL�� 7� DQG $EGROL�� $�� �������� &ULWLFDO� WKLQNLQJ� VNLOOV� RI�
VWXGHQWV� LQ� WKH� EDFFDODXUHDWH� SURJUDP� LQ� IHUGRZVL� XQLYHUVLW\� RI� PDVKKDG��
4XDUWHUO\�-RXUQDO�RI�VWXGLHV�LQ�HGXFDWLRQ�	�SV\FKRORJ\�������������������7H[W�LQ�
3HUVLDQ��

.X�� .�� <�� �������� $VVHVVLQJ� VWXGHQWV¶� FULWLFDO� WKLQNLQJ� SHUIRUPDQFH�� 8UJLQJ� IRU�
PHDVXUHPHQWV�XVLQJ�PXOWL�UHVSRQVH� IRUPDW��7KLQNLQJ� VNLOOV� DQG� FUHDWLYLW\� ������
������

.KRGDPRUDGL��.���6H\HG�=DNHULQ��0���6KDKDEL��0���<DJKPDLHH��)� DQG $ODYL�0DMG��
+�� �������� &RPSDULQJ� FULWLFDO� WKLQNLQJ� VNLOOV� RI� ILUVW� ± DQG� ODVW� �WHUP�
EDFFDODXUHDWH� VWXGHQWV� RI� QXUVLQJ�� PLGZLIHU\� DQG� RFFXSDWLRQDO� WKHUDS\� RI�
PHGLFDO� 8QLYHUVLWLHV� RI� 7HKUDQ� FLW\��PHGLFDO� VFLHQFHV� ,VODPLF� D]DG� XQLYHUVLW\��
�����������������7H[W�LQ�3HUVLDQ��

/LX�� 2�� /�� )UDQNHO�� /� DQG 5RRKU�� .�&�� �������� $VVHVVLQJ� FULWLFDO� 7KLQNLQJ� LQ�
+LJKHU�(GXFDWLRQ��FXUUHQW�VWDWH�DQG�'LUHFWLRQV�IRU�1H[W�*HQHUDWLRQ�$VVHVVPHQW��
(76�5HVHDUFK�5HSRUW�VHULHV��������� �����

/DL�� (�� 5�� �������� &ULWLFDO� WKLQNLQJ�� $� OLWHUDWXUH� UHYLHZ�� 5HWULHYHG� IURP�
KWWS���LPDJHV�SHDUVRQDVVHVVPHQWV�FRP�LPDJHV�WPUV�&ULWLFDO7KLQNLQJ5HYLHZ),1
$/�SGI�

0DUWRQ�� )�� �������� 3KHQRPHQRJUDSK\�� $� UHVHDUFK� DSSURDFK� WR� LQYHVWLJDWLQJ�
GLIIHUHQW�XQGHUVWDQGLQJV��-RXUQDO�RI�7KRXJKW�������� ��±���

0F&DUWK\��3��0���*XHVV��5��+� DQG 0F1DPDUD��'��6�� ��������7KH� FRPSRQHQWV� RI�
SDUDSKUDVH�HYDOXDWLRQV��%HKDYLRU�5HVHDUFK�0HWKRGV�������� ��������

3DXO�� 5��� (OGHU�� /�� DQG %DUWHOO�� 7�� �������� &DOLIRUQLD� WHDFKHU� SUHSDUDWLRQ� IRU�
LQVWUXFWLRQ�LQ�FULWLFDO�WKLQNLQJ��5HVHDUFK�ILQGLQJV�DQG�SROLF\�UHFRPPHQGDWLRQV�
6DFUDPHQWR��&$��&DOLIRUQLD�&RPPLVVLRQ�RQ�7HDFKHU�&UHGHQWLDOLQJ��

3DXO��5����������&ULWLFDO�WKLQNLQJ��+RZ�WR�SUHSDUH�VWXGHQWV�IRU�D�UDSLGO\ FKDQJLQJ�
ZRUOG��6DQWD�5RVD��&$��)RXQGDWLRQ�IRU�&ULWLFDO�7KLQNLQJ�

3DXO��5� DQG��(OGHU��/��������� 7KH�PLQLDWXUH�JXLGH�WR�FULWLFDO�WKLQNLQJ��&RQFHSWV�	�
WRROV� 'LOORQ�%HDFK��&$��)RXQGDWLRQ�IRU�&ULWLFDO�7KLQNLQJ�

3DXO�� 5� DQG� (OGHU�� /�� �������� 7KH� LQWHUQDWLRQDO� &ULWLFDO� 7KLQNLQJ� 5HDGLQJ� 	�
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:ULWLQJ� 7HVW �+RZ� WR� $VVHVV� FORVH� 5HDGLQJ� DQG� 6XEVWDQWLYH�:ULWLQJ�� ��WK� HG���
'LOORQ�%HDFK��&$��)RXQGDWLRQ�IRU�&ULWLFDO�7KLQNLQJ�

3DXO�� 5� DQG (OGHU�� /�� ��������&ULWLFDO� WKLQNLQJ�� 7RROV� IRU� WDNLQJ� FKDUJH� RI� \RXU�
SURIHVVLRQDO�DQG�SHUVRQDO� OLIH��8SSHU�6DGGOH�5LYHU��1-��3HDUVRQ�(GXFDWLRQ�)7�
3UHVV��

3DUURXW\�� -�� �������� 3KLORVRSK\� RI� HGXFDWLRQ� DQG� FULWLFDO� WKLQNLQJ�� 86$�� 1RUWK�
&DUROLQD��/XOX�3XEOLVKLQJ�&RPSDQ\�

3DGPDQDEKD�� &�� �������� &ULWLFDO� WKLQNLQJ�� &RQFHSWXDO� IUDPHZRUN�� -RXUQDO� RQ�
(GXFDWLRQDO�3V\FKRORJ\�������� ��� ���

3XEOLF�0HGLFDO� FRXUVH� QDWLRQDO� VWDQGDUGV� RI� WKH� ,VODPLF� 5HSXEOLF� RI� ,UDQ� ��������
0LQLVWU\� RI�+HDOWK�� WKHUDS\� DQG�0HGLFDO�(GXFDWLRQ�� 7HKUDQ�� 6HFUHWDULDW� RI� WKH�
*HQHUDO�0HGLFDO�7UDLQLQJ�&RXQFLO���7H[W�LQ�3HUVLDQ���

5HHG��-��+����������(IIHFW�RI�D�PRGHO�IRU�FULWLFDO�WKLQNLQJ�RQ�VWXGHQW�DFKLHYHPHQW�LQ�
SULPDU\�VRXUFH�GRFXPHQW�DQDO\VLV�DQG�LQWHUSUHWDWLRQ��DUJXPHQWDWLYH�UHDVRQLQJ��
FULWLFDO�WKLQNLQJ�GLVSRVLWLRQV��DQG�KLVWRU\�FRQWHQW�LQ�D�FRPPXQLW\�FROOHJH�KLVWRU\�
FRXUVH �'RFWRUDO�GLVVHUWDWLRQ��8QLYHUVLW\�RI�6RXWK�)ORULGD��

9DODYL��3���EDJKHUSRXU��6� DQG VKDKVDYDUL��-�� ��������([DPLQLQJ�FULWLFDO� WKLQNLQJ� LQ�
8QLYHUVLW\� JUDGXDWH� VWXGHQWV�� 4XDUWHUO\� -RXUQDO� RI� 5HVHDUFK� LQ� FXUULFXOXP�
SODQQLQJ� ������� ����������7H[W�LQ�3HUVLDQ��

:DWVRQ�� *� DQG *ODVHU�� (��0�� ��������:DWVRQ�*ODVHU� FULWLFDO� WKLQNLQJ� DSSUDLVDO��
VKRUW�IRUP�PDQXDO��8SSHU�6DGGOH�5LYHU��1-��3HDUVRQ�(GXFDWLRQ�

=DUHL��$��$� DQG�+DJKJRR��)����������7KH�UHODWLRQVKLS�EHWZHHQ�FULWLFDO�WKLQNLQJ�DQG�
/� JUDPPDWLFDO�DQG�OH[LFDO�NQRZOHGJH��(QJOLVK�/LQJXLVWLFV�5HVHDUFK������� ����
�����GRL���������HOU�Y�Q�S����
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Ê»�Ã{Z¨f�Y�½Y{�»���Âe�,Ã�ËÁ�ª§Â»�{Â��|À¼e�|«�,½{Â]�|À¼eÁ�i�Á�½{Â]���d/�Y�ÊËZ/m�Ze�½{Â]
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ÃY��Ä¸¼mÉZÅÅ�Á�d�Y�½{Â]�[Y~m��´Ë{½M��Y�½Z¿��ºÅ�Á�½Y{�»�ºÊ»�Ã{Z¨f�Y�ZÅ�É�ZÌ�]��|ÀÀ¯

ÃY���Yd�Á{�ÉY�]�Ä¯�ÊËZÅ�ÊÀf�Y{Ê»�Ã{Z¨f�Y�{Ây�½{�¯�ÃY��½Z/¼Å�{Â������ÉY�/]�Ä/¯�d/�Y�ÊËZ/Å

Ê»�Ã{Z¨f�Y�dÌ¬§Â»�Ä]�½|Ì��������¹{�/»��{�}Â/¨¿�Á�½Zf/�Á{��/]�½|/���Á�Ìa��]�,Á{��Å�½Âq�{Â�
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�d�Y�½Z¼Ìa�®Ë�,d�Y





1HZ�7KRXJKWV�RQ�(GXFDWLRQ�9RO������1R�����:LQWHU������

1HZ�7KRXJKWV�RQ�(GXFDWLRQ�
)DFXOW\�RI�(GXFDWLRQ�DQG�3V\FKRORJ\�� 9RO�����1R��
$O�=DKUƗ�8QLYHUVLW\ :LQWHU�����
6XEPLW�'DWH������������ $FFHSW�'DWH������������

$VVHVVLQJ�WKH�ILUVW�/HYHO�RI�&ULWLFDO�7KLQNLQJ�DPRQJ�
*UDGXDWH�VWXGHQWV��3DUDSKUDVLQJ

=DKUD�0RUDGL�1DMDI�$EDGL���0DU\DP�0RKVHQSRXU�

DQG�$OLUH]D�.LDPDQHVK�

$EVWUDFW
&RQVLGHULQJ�WKH�LPSRUWDQFH�RI�FULWLFDO�WKLQNLQJ�DV�RQH�RI�WKH�LPSRUWDQW�RXWSXWV�RI�KLJKHU�
HGXFDWLRQ� V\VWHP�� DVVHVVLQJ� WKLV� FRJQLWLYH� FRPSHWHQF\� DPRQJ� VWXGHQWV� FDQ� SURYLGH�
YDOXDEOH�LQIRUPDWLRQ��7KHUHIRUH��WKH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�DVVHVVLQJ�SDUDSKUDVLQJ�
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