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$EVWUDFW��7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�FRPSDULVRQ��WKH�FULWLFDO� WKLQNLQJ�VNLOOV�LQ�MXQLRU���VHQLRU�DQG�JUDGXDWH�QXUVLQJ�VWXGHQWV�RI�=DKHGDQ�8QLYHUVLW\�RI�0HGLFDO�6FLHQFHV����,Q�WKLV�VWXG\�WKH�FOLQLFDO�VNLOO�OHYHO�RI�����MXQLRU�DQG�VHQLRU�QXUVLQJ�VWXGHQWV�DQG�FOLQLFDO�QXUVHV�LQ������ZDV�GHWHUPLQHG�XVLQJ�WKH�UDQGRP�VDPSOLQJ�PHWKRG��'DWD�ZDV�FROOHFWHG�E\�:DWVRQ�TXHVWLRQQDLUH�:*&7$��DQG�DQDO\]HG�XVLQJ�W�WHVW��DQG�DQDO\VLV�RI�YDULDQFH�ZLWK�6FKHIIH��V WHVW��5HVXOW� VKRZHG� �VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�PHDQ�VFRUHV�RI�DOO� FULWLFDO� WKLQNLQJ�VNLOOV� LQ� WKH� WKUHH�JURXSV� �S� ���������VR�WKDW�FULWLFDO� WKLQNLQJ�DELOLW\�RI�VHQLRU�VWXGHQWV�ZDV�PRUH�WKDQ� MXQLRU�VWXGHQWV�DQG� WKH�DELOLW\�RI�FULWLFDO�WKLQNLQJ�LQ�FOLQLFDO�QXUVLQJ�VWXGHQWV�KDG�EHHQ�ORZHU�WKDQ�WKH�VHQLRUV�� $FFRUGLQJ�WR�WKH�ILQGLQJV�RI�WKH�VWXG\��LW�FDQ�EH� VWDWHG� WKDW� DOWKRXJK� FULWLFDO� WKLQNLQJ� LV� LPSRUWDQW� LQ� FOLQLFDO� MXGJPHQWV� DQG� GHFLVLRQV� EXW� GXULQJ� WKH� WUDLQLQJ�SHULRG��KDYH�KDG�QR�VLJQLILFDQW�GHYHORSPHQW�WKHUHIRUH�WKH�WUDGLWLRQDO�HGXFDWLRQ�V\VWHP�QHHGV�HYROXWLRQ�DQG�UHYLVLRQ�LQ�RUGHU�WR�UHDOL]H�WUDLQLQJ�SXUSRVHV�LQ�OLQH�ZLWK�IRVWHULQJ�FUHDWLYH�DQG�HIILFLHQW�VWXGHQWV���>)DWLKH��.HUPDQ�6DUDYL���$OL��1DYLGLDQ��$VDGROODK��.D\NKDHL����%HK]DG��1DURXLH��&ULWLFDO�WKLQNLQJ�GLVSRVLWLRQV�DPRQJ� MXQLRU�� VHQLRU�DQG�JUDGXDWH�QXUVLQJ�VWXGHQWV� LQ� ,UDQ��/LIH�6FL�-��������������������@��,661�������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP� �����.H\�ZRUGV� &ULWLFDO�7KLQNLQJ��1XUVLQJ�6WXGHQWV��*UDGXDWH�1XUVLQJ�6WXGHQWV��,UDQ�
�,QWURGXFWLRQ��&RQFHUQ�IRU�SDWLHQW�VDIHW\�KDV�JURZQ�ZRUOGZLGH�DV�KLJK�UDWHV� RI� HUURU� DQG� LQMXU\� FRQWLQXH� WR� EH� UHSRUWHG�� $�UHFHQW�&RPPRQZHDOWK�)XQG�LQWHUQDWLRQDO�VXUYH\�RI�VL[�QDWLRQV�VKRZHG�WKDW�EHWZHHQ�RQH�TXDUWHU�DQG�RQH�WKLUG�RI� SDWLHQWV� ZLWK� KHDOWK� SUREOHPV� H[SHULHQFHG�PHGLFDO��PHGLFDWLRQ�� RU� WHVWLQJ� HUURUV�� $� QXPEHU� RI� FRXQWULHV��LQFOXGLQJ� WKH� 8QLWHG� 6WDWHV� RI� $PHULFD�� $XVWUDOLD��&DQDGD�� *HUPDQ\�� 1HZ� =HDODQG� DQG� WKH� 8QLWHG�.LQJGRP��KDYH�LGHQWLILHG�D�QHHG�IRU�LPSURYHPHQW�LQ�WKH�FRRUGLQDWLRQ�DQG�GHOLYHU\�RI�FDUH�>�@�DQG�D�UHGXFWLRQ�LQ�SUHYHQWDEOH� PHGLFDO� HUURUV� >�@�� 3DWLHQW� VDIHW\� FDQ� EH�GLUHFWO\� DIIHFWHG� E\� WKH� FULWLFDO� WKLQNLQJ� DELOLW\� RI� D�QXUVH�� 1XUVHV� PXVW� KDYH� WKH� DELOLW\� WR� UHFRJQL]H�FKDQJHV� LQ� SDWLHQW� FRQGLWLRQ�� SHUIRUP� LQGHSHQGHQW�QXUVLQJ� LQWHUYHQWLRQV�� DQWLFLSDWH� RUGHUV� DQG� SULRULWL]H�>�@�� 7KHVH� DFWLRQV� UHTXLUH� FULWLFDO� WKLQNLQJ� DELOLW\��DGYDQFHG� SUREOHP�VROYLQJ� VNLOOV� DQG� WKH� DELOLW\� WR�FRPPXQLFDWH�FOHDUO\�>�@��8VLQJ�URRW�FDXVH�DQDO\VLV��WKH�-RLQW�&RPPLVVLRQ�RQ�WKH�$FFUHGLWDWLRQ�RI�+HDOWKFDUH���

2UJDQL]DWLRQDO� 6WDQGDUGV� �-&$+2�� LGHQWLILHG�RULHQWDWLRQ��WUDLQLQJ��DQG�FRPSHWHQFH�DVVHVVPHQW�DV�WRS�IDFWRUV�FRQWULEXWLQJ�WR�SDWLHQW�VDIHW\�HUURUV�RYHU�WKH�SDVW����\HDUV� ,W� LV� H[SHFWHG� IURP�QXUVLQJ�JUDGXDWHV� WR�KDYH�FULWLFDO� WKLQNLQJ� VNLOOV�� VR� WKDW�� RQ� WKH� EDVLV� RI� ZKLFK�WKH\�FDQ�PDNH� DSSURSULDWH�GHFLVLRQ� LQ� FOLQLFDO� VHWWLQJV�>�@�� 7KHUHIRUH�� VLQFH� WKH� UHVHDUFKHU� KDYH� KDG� WKH�LQIHUHQFH��GXULQJ�IHZ�\HDUV�RI�H[SHULHQFH�DQG�ZRUNLQJ�ZLWK� QXUVLQJ� VWXGHQWV� DQG� LQWHUQVKLS� LQ� WKLV� ILHOG�� WKDW�KLJKHU�VHPHVWHU� VWXGHQWV�KDYH�IDLOHG� WR�UHDFK� WKH�EDVLF�OHYHO� RI� FULWLFDO� WKLQNLQJ� LQ� QXUVLQJ� WKDW� LV� D� FHUWDLQ�OHDUQLQJ� DQG� JLYLQJ� FRUUHFW� DQVZHUV� LQ� DQ\� IRUP� DQG�KDYLQJ� D� UHDVRQ� IRU� HYHU\� DFWLRQ�� WKHUHIRUH�� WKLV� VWXG\�ZDV�FRQGXFWHG�WR�HYDOXDWH�WKLV�VNLOO�VR�WKDW�WKH�UHVXOWV�RI�WKH�VWXG\�EH�FRQVLGHUHG�E\�WUDLQLQJ�PDQDJHUV�WR�DGGUHVV�HGXFDWLRQDO� GHILFLHQFLHV� DQG� WR� UHLQIRUFH� WKH� VWUHQJWK�SRLQWV���
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0DWHULDO�DQG�0HWKRGV��
6WXG\�GHVLJQ�7KLV�GHVFULSWLYH�FURVV�VHFWLRQDO�VWXG\�ZDV�XQGHUWDNHQ�WR�DVVHVV�WKH� OHYHO�RI�FULWLFDO� WKLQNLQJ�VNLOOV�RI� MXQLRU�DQG�VHQLRU��QXUVLQJ�VWXGHQWV�DQG�FOLQLFDO�QXUVHV�RI�=DKHGDQ�8QLYHUVLW\�RI�0HGLFDO�6FLHQFHV�LQ������7KH�VXUYH\�ZDV�FRQGXFWHG�IURP�2FWREHU����WR�'HFHPEHU���������
3DUWLFLSDQWV�DQG�VHWWLQJV�,Q�WKLV�VWXG\������SDUWLFLSDQWV�� ,QFOXGLQJ�DOO� MXQLRU�DQG�VHQLRU� QXUVLQJ� VWXGHQWV� ����� DQG� FOLQLFDO� QXUVHV� WKDW�JUDGXDWH� IURP� 1XUVLQJ� DQG� 0LGZLIHU\� )DFXOW\� RI�=DKHGDQ�8QLYHUVLW\� RI� �0HGLFDO� 6FLHQFHV�� ������ZKLFK�ZHUH� VHOHFWHG� XVLQJ� UDQGRP� VWUDWLILHG� DSSURDFK�� ZHUH�VWXGLHG���7KH�FULWHULD�IRU�H[FOXVLRQ�RI�VXEMHFWV�LQ�WKLV�VWXG\�LQ�WKH�JURXS�RI� VWXGHQWV�ZDV� GHWHUPLQHG� WR� EH� RFFXSDWLRQ� RI�VWXGHQW� ZLWK� QXUVLQJ�� EHLQJ� WUDQVIHUUHG� RU� JXHVW� IRU�VWXGHQWV�RU�JXHVWV��DQG�KDYLQJ�DQRWKHU�XQLYHUVLW\�GHJUHH�DQG�LQ�QXUVHV¶�JURXS�ZDV�HQMR\PHQW�RI�QXUVH�RI�QXUVLQJ�H[SHULHQFH�� WKH� KLVWRU\� RI� QXUVHV� SDUWLFLSDWLRQ� LQ� WKH�ZRUNVKRS� RI� FULWLFDO� WKLQNLQJ� D� WKH�ZRUNLQJ� KLVWRU\� RI�OHVV�WKDQ�WZR�\HDUV��
0HDVXUHPHQWV�DQG�YDULDEOHV�7R� DVVHVV� WKH� VWXGHQWV� DQG� FOLQLFDO� QXUVHV� FULWLFDO�WKLQNLQJ� DELOLW\�� :DWVRQ�*ODVHU� &ULWLFDO� 7KLQNLQJ�$SSUDLVDO��:*&7$��)RUP�$�ZDV�XVHG��7KH�ILUVW�SDUW�RI�WKH� TXHVWLRQQDLUH� LV� DERXW� WKH� GHPRJUDSKLF�FKDUDFWHULVWLFV�DJH��VH[��0DWHULDOV�VWDWXV��DQG�WKH�VHFRQG�SDUW� FRQWDLQV� ��� TXHVWLRQV� LQ� ILYH� VHFWLRQV� LQFOXGLQJ�LQIHUHQFH��UHFRJQLWLRQ� RI� DVVXPSWLRQ�� GHGXFWLRQ��LQWHUSUHWDWLRQ�� DQG� (YDOXDWLRQ� RI� DUJXPHQW�� ,Q� WKH�LQIHUHQFH� VHFWLRQ�� WKH� GDWD� LV� REWDLQHG� WKURXJK�LGHQWLI\LQJ� WKH� FRUUHFWQHVV� RU� LQFRUUHFWQHVV� RI�H[SUHVVLRQV�� LQ� WKH� UHFRJQLWLRQ� RI� DVVXPSWLRQ� VHFWLRQ��E\�GLDJQRVLV�RI�SUHVHQFH�RU�DEVHQFH�RI� DVVXPSWLRQV� LQ�WKH�PHQWLRQHG�H[SUHVVLRQV�� LQ�WKH�GHGXFWLRQ�VHFWLRQ�E\�VSHFLI\LQJ� RI� H[WUDFWHG� RU� QRQ�H[WUDFWHG� � UHVXOWV� IURP�VLWXDWLRQV�� LQ� WKH� VHFWLRQ� IRU� DELOLW\� WR� LQWHUSUHW� DQG�FODULI\� E\� VSHFLI\LQJ� WKH� H[WUDFWHG� RU� QRQ�H[WUDFWHG��LQWHUSUHWDWLRQV�RI�ELRJUDSKLHV�DQG�ILQDOO\��LQ�(YDOXDWLRQ�RI� DUJXPHQW¶� VHFWLRQ� E\� GHWHFWLRQ� RI� VWURQJ� DQG� ZHDN�HYLGHQFHV��:*&7$� LV� VFRUHG� IRU� RQO\� FRUUHFW� DQVZHU��(DFK� FRUUHFW� DQVZHU� UHFHLYHV� �� SRLQW�� UHVXOWLQJ� LQ� D�WRWDO� VXEVFDOH� VFRUH� RI� ���7KH� WRWDO� FULWLFDO� WKLQNLQJ�VFRUH�LV�D�VXPPDWLRQ�RI�WKH���VXEVFDOH�VFRUHV�WR�JLYH�D�PD[LPXP� RI� ����� 'XUDWLRQ� RI� UHVSRQGLQJ� WR� WKH�TXHVWLRQQDLUH� ZDV� ��� PLQXWHV� WKDW� WKH� VDPSOHV�FRPSOHWHG� WKH� TXHVWLRQQDLUH� LQ� WKH� SUHVHQFH� RI� WKH�UHVHDUFKHU��9DOLGLW\� DQG� UHOLDELOLW\� RI� WKH� WRROV�� FRQGXFWHG� LQVLGH�DQG� RXWVLGH� WKH� FRXQWU\�� KDYH� EHHQ� FRQILUPHG��&URQEDFK��V FRHIILFLHQW�RI������LQ�WKLV�VWXG\���
6WDWLVWLFDO�DQDO\VLV�6WDWLVWLFDO�3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV��6366�������IRU� ZLQGRZV� ZDV� XVHG� IRU� VWDWLVWLFDO� DQDO\VLV��)UHTXHQFLHV� DQG� SHUFHQWDJH�ZHUH�XVHG� IRU� WKH� DQDO\VLV�

RI� JHQHUDO� FKDUDFWHULVWLFV�� DQG� WKH� PHDQ� VFRUH� DQG�VWDQGDUG� GHYLDWLRQ� �6'V�� ZHUH� FDOFXODWHG� IRU� WKH�DQDO\VLV� RI� WKH� VWXGHQWV� FULWLFDO� WKLQNLQJ� VNLOOV�� 7KH�VFRUHV� RI� FULWLFDO� WKLQNLQJ� VNLOOV� DPRQJ� �� JURXS� ZHUH�FRPSDUHG� XVLQJ� $QDO\VLV� RI� 9DULDQFH� �$129$��WHFKQLTXHV�� 6FKHIIH�� V PXOWLSOH� FRPSDULVRQ� IRU�FRQWLQXRXV�YDULDEOHV��7KH�OHYHO�RI��VLJQLILFDQFH�ZDV�VHW�DW�S���R���
(WKLFDO�FRQVLGHUDWLRQ��$SSURYDO� IRU� WKH� UHVHDUFK�ZDV� REWDLQHG� IURP�=DKHGDQ�8QLYHUVLW\�RI�0HGLFDO�6FLHQFH�(WKLFDO�&RPPLWWHH���$OO�SDUWLFLSDQWV� �ZHUH� EULHIHG� RQ� WKH� SXUSRVH� RI� WKH� VWXG\�DQG�ZHUH�JLYHQ�D�FRPSOHWH�JXDUDQWHH�RI�FRQILGHQWLDOLW\�DQG� WKH�RSWLRQ�RI�YROXQWDU\�ZLWKGUDZDO� IURP� WKH� VWXG\�DQ\�WLPH��7KH�SULYDF\�RI�WKH��SDUWLFLSDQWV�ZDV�SURWHFWHG�E\�NHHSLQJ� WKH�TXHVWLRQQDLUHV� LQ�FRQILGHQFH�DQG� LQ� WKH�SRVVHVVLRQ�RI�WKH�LQYHVWLJDWRU�RQO\���5HVXOWV�
6DPSOH�&KDUDFWHULVWLFV�7DEOH� �� VKRZV� WKH� GHPRJUDSKLF� FKDUDFWHULVWLFV� RI�SDUWLFLSDQWV��7KH�PHDQ�DJH�ZDV������\HDUV�DQG�UDQJH�RI�SDUWLFLSDQWV� ZDV� EHWZHHQ� ������ \HDUV�� ���� RI� WKH�SDUWLFLSDQWV� RI� WKH� VWXG\� ZHUH� IHPDOH� DQG� ��� SHUFHQW�ZHUH�PDOH�������SHUFHQW�RI�SDUWLFLSDQWV�ZHUH�VLQJOH�DQG������ SHUFHQW� ZHUH� PDUULHG�� 7KH� UHVSRQGHQWV� ZHUH�FODVVLILHG�E\�DJH� LQ�WR���JURXS������\HDUV��������DQG������7KRVH� DJHG� ������ FRQVWLWXWHG� WKH� ODUJHVW� SRUWLRQ�����������
&RPSDULVRQ�RI�&ULWLFDO�7KLQNLQJ�6NLOO�DPRQJ�1XUVLQJ�VWXGHQW�DQG�JUDGXDWH�QXUVHV�7KH�RYHUDOO�FULWLFDO�WKLQNLQJ�VNLOO�VFRUHV�DQG�DOO�VXEVFDOH�VFRUHV�IRU���JURXS�DUH�SUHVHQWHG�LQ�7DEOH����5HJDUGLQJ� WKH� RYHUDOO� JRDO� RI� VWXG\LQJ� WKH� FULWLFDO�WKLQNLQJ�DELOLW\�LQ�WKUHH�JURXSV��WKH�UHVXOWV�VKRZHG�WKDW�IRXUWK�\HDU� VWXGHQWV� KDG� WKH� KLJKHVW� DYHUDJH� �0 � ��������DQG�ILUVW��\HDU�VWXGHQWV�KDG�WKH�ORZHVW�DYHUDJH��0 �����WKDW�VKRZHG�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�VFRUH�RI�WKH� WKUHH�JURXSV� LQ� WKLV�VHFWLRQ��S ���������VR� WKDW� WKH�DYHUDJH� VFRUH� IRU� ILUVW�\HDU� VWXGHQWV� WR� WKLQN� FULWLFDOO\�KDG� EHHQ� VR� ORZHU� FRPSDUHG� ZLWK� WKH� IRXUWK�\HDU�VWXGHQWV��S ���������7KH�PHDQ�VFRUH�RI�SRLQWV�RI� WKH�DELOLW\� WR� ,QIHUHQFH� LQ�ILUVW�\HDU�QXUVLQJ�VWXGHQWV�ZDV�������DQG�FOLQLFDO�QXUVHV�ZDV�������WKDW�ZHUH�UHVSHFWLYHO\�WKH�KLJKHVW�DQG�ORZHVW�VFRUHV�LQ�WKLV�VHFWLRQ��)RU�FRPSDULQJ�WKH�JURXSV¶�PHDQ�LQ� WKLV� VHFWLRQ�� $129$� WHVW� ZDV� XVHG� WKDW� GLG� QRW�UHYHDO�DQ\�VLJQLILFDQW�GLIIHUHQFH�LQ�WKLV�UHJDUG���7KH� DYHUDJH� VFRUH� RI� WKH� ODVW�\HDU� VWXGHQWV� LQ� SDUW� RI�UHFRJQLWLRQ�RI�DVVXPSWLRQ��KDG�EHHQ�KLJKHU�WKDQ�WKH�WZR�RWKHU� JURXSV� ���� ����� 5HVXOWV� VKRZHG� WKDW� EHWZHHQ� WKH�PHDQ� RI� WKH� WKUHH� JURXSV� WKHUH� LV� D� VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�GRHV�DQG�6FKHIIH��V WHVW� ��DV�ZHOO��GHWHFWHG�WKH�GLIIHUHQFH�EHWZHHQ�WKH�DYHUDJH�RI�SRLQWV�RI�WKH� DELOLW\� WR� GHWHFW� 5HFRJQLWLRQ� RI� DVVXPSWLRQ� LQ� WKH�JURXS� RI� FOLQLFDO� QXUVHV� DQG� ODVW�\HDU� VWXGHQWV�� VR� WKDW�
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WKH� PHDQ� DQG� SRLQW� RI� QXUVHV� DELOLW\� LQ� WKH� ILHOG� RI�GHWHFWLQJ� WKH� 5HFRJQLWLRQ� RI� DVVXPSWLRQ� KDG� EHHQ�VLJQLILFDQWO\�ORZHU�FRPSDUHG�ZLWK�WKH�ODVW�\HDU�VWXGHQWV��S ������� UHJDUGLQJ� WKH� DELOLW\� WR� GHGXFWLYH� RI� WKH�VWXGLHG� JURXSV� WKH� DYHUDJH� VFRUH� RI� FOLQLFDO� QXUVHV� LQ�WKLV� VHFWLRQ�KDG�EHHQ�PRUH� WKDQ� WKH�RWKHU� WZR� JURXSV��+RZHYHU��WKH�UHVXOWV�RI�$129$�VKRZHG�QR�VLJQLILFDQW�GLIIHUHQFHV�FRPSDUHG�ZLWK�WKH�RWKHU�WZR�JURXSV��S ������IRXUWK�\HDU� DQG� ILUVW�\HDU� VWXGHQWV� KDG� UHVSHFWLYHO\�DOORFDWHG� WKH� KLJKHVW� ������� DQG� WKH� ORZHVW� �������DYHUDJH�VFRUH�LQ�VHFWLRQ��RI�LQWHUSUHWDWLRQ�DQG�6FKHIIH��VWHVW� UHVXOWV� VKRZHG� WKH� GLIIHUHQFH� EHWZHHQ� IRXUWK�\HDU�DQG� ILUVW�\HDU� VWXGHQWV� VR� WKDW� WKH� DYHUDJH� VFRUH�RI� WKH�ILUVW�\HDU�QXUVLQJ�VWXGHQWV
�DELOLW\�WR�LQWHUSUHW�KDG�EHHQ�VLJQLILFDQWO\� OHVV� FRPSDUHG� ZLWK� WKH� IRXUWK�\HDU�VWXGHQWV� �S ���������$QRWKHU� ILQGLQJ�RI� WKLV� VWXG\�ZDV�WKH�ZHDNQHVV�RI�ILUVW�\HDU�VWXGHQWV�LQ�WKH�HYDOXDWLRQ�RI�DUJXPHQW� DELOLW\� FRPSDUHG�ZLWK� WKH� RWKHU� WZR� JURXSV��0RUHRYHU��FOLQLFDO�QXUVHV�DOVR�JDLQHG�WKH�KLJKHVW�VFRUH�LQ�WKH�JURXS����������$FFRUGLQJ�WR�$129$�WHVW�UHVXOWV�EHWZHHQ� WKH� WKUHH� JURXSV�� LQ� WHUPV� RI� HYDOXDWLRQ� RI�DUJXPHQW� DELOLW\�� WKHUH� ZDV� D� VWDWLVWLFDOO\� VLJQLILFDQW�GLIIHUHQFH� DQG� WKH� GLIIHUHQFH� KDG� EHHQ� EHWZHHQ� WKH�JURXS�RI�FOLQLFDO�QXUVHV�DQG� ODVW�\HDU�QXUVLQJ�VWXGHQWV��LQ�D�ZD\�WKDW�WKH�PHDQ�VFRUH�RI�HYDOXDWLRQ�RI�DUJXPHQW�DELOLW\� IRU� ILUVW�\HDU� VWXGHQWV� KDG� EHHQ� VLJQLILFDQWO\�ORZHU� FRPSDUHG� ZLWK� WKH� RWKHU� JURXSV� �S � ��������0RUHRYHU��$YHUDJH�RI�VFRUHV¶�GLIIHUHQFH�LQ�WKLV�VHFWLRQ�LQ� WKHVH� WZR� JURXSV�� L�H��� LQ� WKH� ILUVW� DQG� IRXUWK� \HDU�VWXGHQWV�ZDV�DOVR�VLJQLILFDQW��S �����������
�'LVFXVVLRQ���,Q� WKLV� VWXG\�� WKH� ILUVW� DQG� IRXUWK� \HDU� VWXGHQWV
� DQG�FOLQLFDO� QXUVHV¶� FULWLFDO� WKLQNLQJ� DELOLW\� ZDV� VWXGLHG��)LQGLQJV� LQGLFDWHG� WKDW� WKH� FULWLFDO� WKLQNLQJ� VNLOO� RI�QXUVLQJ� VWXGHQWV� DQG� FOLQLFDO� QXUVHV� LQ� =DKHGDQ� KDYH�KDG�D�PHDQ�VFRUHV� UDQJLQJ�IURP���� WR����DQG�VWXGHQWV�REWDLQHG� QHDUO\� ��� SHUFHQW� RI� WKH� WRWDO� WHVW� VFRUH� ����SRLQWV��� 6KLQ�� LQ� KLV� VWXG\��ZKLFK� KDG� EHHQ� FRQGXFWHG�XVLQJ��:DWVRQ���*ODVHU��WRRO��UHSRUWHG�WKH�DYHUDJH�VFRUH�RI� FULWLFDO� WKLQNLQJ� IRU� VWXGHQWV� VWXG\LQJ� LQ� QXUVLQJ�DVVRFLDWH� GHJUHH� FRXUVHV� WR� EH� ������ DQG� EDFKHORU�VWXGHQWV�WR�EH�������>�@��2WKHU�VWXGLHV�LQGLFDWH�WKDW�QR�GLIIHUHQFH� ZDV� REVHUYHG� LQ� FULWLFDO� WKLQNLQJ� VNLOOV� >�@�DQG�FULWLFDO�WKLQNLQJ�VNLOO�RI�QXUVLQJ�VWXGHQWV�LQ�GLIIHUHQW�FRXQWULHV�KDG�EHHQ�GLIIHUHQW� >���@�� ,VODPL� HW� DO� LQ� WKHLU�VWXG\� UHSRUWHG� WKH� QXUVLQJ� VWXGHQWV
� FULWLFDO� WKLQNLQJ�VFRUHV�DVVHVVHG�ZLWK�WKHVH�WRROV�WR�EH�����������IRU�WKH�ILUVW�\HDU�DQG������������IRU�WKH�ODVW�\HDU��&OLQLFDO�QXUVHV�PHDQ�VFRUHV�LQ�WKLV�VWXG\�KDYH�EHHQ�HVWLPDWHG�WR�EH������� ���� >��@�� ,W� VHHPV� WKDW� WKH� VFRUHV�REWDLQHG� IURP� WKLV�VWXG\� DUH� ORZHU� WKDQ� WKRVH� RI� IRUHLJQ� VWXGHQWV� DQG�VWXGHQWV� RI� 7HKUDQ� QXUVLQJ� IDFXOWLHV��,Q� D� VWXG\�ZKLFK�ZDV� FRQGXFWHG� RQ� WKH� EDFKHORU
V� VWXGHQWV� XVLQJ� WKH�&DOLIRUQLD� %� WRRO�� WKH� PHDQ� VFRUH� REWDLQHG� IURP� WKH�WRWDO����SRLQWV�RI� WKH�TXHVWLRQQDLUH�ZDV� ORZHU� WKDQ����

VFRUHV�� LQGHHG��VWXGHQWV�REWDLQHG��������RI� WKH� VFRUHV�>��@�� 7R� WKH� UHVHDUFKHUV�� OHDUQLQJ� LQ� WKH� HGXFDWLRQDO�V\VWHP� RI� WKH� FRXQWU\�� DW� WKH� SULPDU\� DQG� KLJKHU�HGXFDWLRQ� OHYHOV�� WDNHV� SODFH� DW� WKH� LQLWLDO� FRJQLWLYH�OHYHOV� DQG� KLJKHU� OHYHOV� VXFK� DV� DQDO\VLV� RU� V\QWKHVLV��DQG�HYDOXDWLRQ�DUH�OHVV�DGGUHVVHG��,Q�IDFW��OHVV�DWWHQWLRQ�LV� SDLG� WR� WKH� JURZWK� RI� WKH� FULWLFDO� WKLQNLQJ� SRZHU��6XOOLYDQ�HW�DO�VWDWH�WKDW�RQO\����SHUFHQW�RI�WKH�EDFKHORU
V�GHJUHH� QXUVLQJ� SURJUDPV� PHHW� WKH� QHHGV� RI� FULWLFDO�WKLQNLQJ� >��@�� RWKHU� VWXGLHV� DOVR� LQGLFDWH� WKDW� JHQHUDO�VNLOOV�RI�FULWLFDO�WKLQNLQJ�DUH�WDXJKW�WR�QXUVLQJ�VWXGHQWV��EXW� WKH\� GR� QRW� XVH� WKH� VNLOOV� WR� VROYH� SUREOHPV� DQG�QXUVLQJ�IDFXOWLHV�KDG�QRW�EHHQ�VXFFHVVIXO�LQ�WHUPV�RI�WKH�WUDLQLQJ� RI� SUREOHP� VROYLQJ� DQG� GHFLVLRQ�PDNLQJ�SURFHVV�>��@��/ZLW]H
V� UHVXOWV�DOVR�VKRZHG� WKDW� WKH�RQH�WKLUG� RI� VWXGHQWV� LV� ODFNLQJ� WKH� FULWLFDO� WKLQNLQJ� VNLOOV�>����� +RZHYHU�� LQ� WKH� SUHVHQW� VWXG\�� IRXUWK�\HDU�VWXGHQWV� UHYHDOHG� KLJKHU� UDWH� RI� XWLOL]DWLRQ� RI� FULWLFDO�WKLQNLQJ� FRPSDUHG� ZLWK� WKH� ILUVW� \HDU� VWXGHQWV� DQG�FOLQLFDO� QXUVHV� DQG�WKHLU� PHDQ� VFRUH� KDG� EHHQ�VLJQLILFDQWO\�KLJKHU�WKDQ�WKH�RWKHU�WZR�JURXSV��ZKLFK�LV�FRQVLVWHQW� ZLWK� WKH� UHVXOWV� REWDLQHG� E\� %DED�0RKDPPDGL� LQ� 6HPQDQ�� DQG� +RVVHLQL� LQ� ,VIDKDQ� WKDW�FRQGXFWHG� WKHLU�VWXG\�RQ�WKH�ILUVW�DQG�ODVW�\HDU�QXUVLQJ�VWXGHQWV�>������@7KH�UHVXOWV�RI�VLPLODU�FRQGXFWHG�VWXGLHV�VKRZ� WKH� ODFN� RI� GLIIHUHQFH� DQG� FKDQJLQJ� RI� WKH�EDFKHORU�GHJUHH� QXUVLQJ� VWXGHQWV
� FULWLFDO� WKLQNLQJ�GHVSLWH� SDVVLQJ� WKH� WUDLQLQJ� XQLWV� >���� ��� ±� ��@��&RQVLGHULQJ�WKDW�WKH�WHVW�RI�FULWLFDO�WKLQNLQJ�LV�EDVHG�RQ�WKH�SUREOHP�VROYLQJ�SURFHVV�DQG�WKH�QXUVLQJ�SURFHVV�LQ�WKH�GHILQHG�SUREOHP�VROYLQJ�VWDJHV� WKH�XVH�RI�ZKLFK� LV�HPSKDVL]HG� LQ� QXUVLQJ� HGXFDWLRQ� SURJUDPV�� 6R�� LW� LV�H[SHFWHG�WKDW�WKH�VFRUHV�RI�VWXGHQWV
�FULWLFDO�WKLQNLQJ�WHVW�WR� EH� GLIIHUHQW� LQ� WKH� EHJLQQLQJ� RI� WKHLU� DUULYDO� WR� WKH�OHDUQLQJ�HQYLURQPHQW�XS�WR�WKH�HQG�RI�LW�WKDW�WKH�UHVXOWV�RI� WKH� VWXG\� DUH� LQ� OLQH� ZLWK� WKH� DERYH�UHDVRQLQJ��DOWKRXJK� WKLV� FKDQJH� LV� QRW� DFFHSWDEOH� LQ�FRPSDULVRQ�ZLWK� RWKHU� VWXGHQWV� LQVLGH� DQG� RXWVLGH� WKH�FRXQWU\��([SHUWV�SURSRVHV�PDLQ�DQG�VHULRXV�REVWDFOH�LQ�WKH�GHYHORSPHQW�RI�FULWLFDO�WKLQNLQJ��RQH�RI�ZKLFK�LV�WKH�SUHGRPLQDQW�XVH�RI�WUDGLWLRQDO�WHDFKLQJ�PHWKRGV� LQ�WKH�FXUUHQW�HGXFDWLRQ�V\VWHP�ZKLFK� LV�SUHYHQWLQJ�IURP� WKH�GHYHORSPHQW� RI� GHFLVLRQ� PDNLQJ� DQG� WURXEOHVKRRWLQJ��RU�SUREOHP�VROYLQJ��VNLOOV�LQ�WKH�OHDUQHUV�DQG�DV�D�UHVXOW�OLPLWV� WKH� RSSRUWXQLWLHV� IRU� VWXGHQWV
� FULWLFDO� WKLQNLQJ�>�@���E\�DQ�RSWLPLVWLF�YLHZ�RI�WKH�UHVXOWV�RI�WKH�UHVHDUFK�UHJDUGLQJ� WKH� GLIIHUHQFHV� VHHQ� LQ� WKH� ILUVW� DQG� IRXUWK�\HDU�VWXGHQWV��RQH�FDQ�DWWULEXWH�LW�WR�WKH�SRVLWLYH�HIIHFWV�RI�SURIHVVLRQDO�WUDLQLQJ�RI�EDFKHORU�FRXUVHV�LQ�IRVWHULQJ�WKH� FULWLFDO� WKLQNLQJ� DV� ZHOO� DV� LPSOLFLW� WUDLQLQJ� DQG�UHFRUGV�DQG�WURXEOHVKRRWLQJ��RU�SUREOHP�VROYLQJ��VNLOOV�DQG� GHFLVLRQ� PDNLQJ� RI� VWXGHQWV�� ,W� PXVW� EH�DFNQRZOHGJHG�WKDW�WKH�WUDQVIHU�RI�NQRZOHGJH�DQG�VNLOOV�RI�PHQWDO� ±�PRWRU� VNLOOV� IURP� WKH� HQYLURQPHQW� RI� WKH�FODVVURRP�WR�WKH�FOLQLFDO�HQYLURQPHQW�DQG�LWV�DSSOLFDWLRQ�QHHG� FULWLFDO� WKLQNLQJ� VNLOO� DQG� FOLQLFDO� MXGJPHQW��%XW��
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KRZ� FDQ� WKH� QXUVLQJ� IDFXOWLHV� GHVLJQ� WKH� QXUVLQJ�HGXFDWLRQ�SURJUDPV� WR�SURPRWH�FULWLFDO� WKLQNLQJ��QHHGV�IXUWKHU� UHVHDUFK�� ,Q� WKLV� VWXG\�� WKH� DELOLW\� RI� FULWLFDO�WKLQNLQJ� LQ� FOLQLFDO� QXUVLQJ� ZKR� ZHUH� HQMR\LQJ� WKH�SURIHVVLRQDO� H[SHULHQFH�ZDV� VLJQLILFDQWO\� OHVV� WKDQ� WKH�IRXUWK�\HDU�VWXGHQWV��6NLOOV�RI�QXUVLQJ�VWXGHQWV�LQ�-DSDQ�KDYH� EHHQ� UHSRUWHG� WR� EH� KLJKHU� WKDQ� WKH� JUDGXDWHV�>��@��,Q� ,VODPL
� V� VWXG\�� DV� ZHOO�� WKH� DELOLW\� RI� FULWLFDO�WKLQNLQJ� LQ� FOLQLFDO� QXUVHV� UHSRUWHG� WR� EH� VLJQLILFDQWO\�OHVV�WKDQ�VWXGHQWV�>��@��/LNHZLVH��WKH�UHVXOWV�RI�6XOOLYDQ�VWXGLHV� UHYHDOHG� WKH� ODFN� RI� VXIILFLHQW� FRPSHWHQF\� LQ�FULWLFDO� WKLQNLQJ�� MXGJPHQW� DQG� GHFLVLRQ� PDNLQJ� RI�QXUVHV�>��@��EXW�WKH�RWKHU�VWXGLHV
�UHVXOWV�VKRZ�WKDW� WKH�FULWLFDO� WKLQNLQJ� DQG� GHFLVLRQ� PDNLQJ� RI� QXUVHV�LQFUHDVHV�ZLWK� FOLQLFDO� H[SHUWLVH� DQG� FOLQLFDO� VNLOO� >�������DQG���@��DPRQJ�WKH�SRVVLEOH�FDXVHV�ZKLFK�DUH�ZRUWK�PHQWLRQLQJ�UHJDUGLQJ�WKH�ZHDNQHVV�LQ�WKH�DELOLW\�RI�FULWLFDO�WKLQNLQJ�LQ�QXUVHV��RQH�FDQ�SRLQWV�RXW�VXFK�IDFWRUV�DV�WKH�ODFN�RI�SURIHVVLRQDO� DXWRQRP\� RI� QXUVHV��WKH� ODFN� RI�H[SOLFLWQHVV�RI�SURIHVVLRQDO�SRVLWLRQ�RI� WKH�FODVV� LQ� WKH�KHDOWK� FDUH� V\VWHP�� WDNLQJ� FRXUVH� RI� DFWLRQV� EDVHG� RQ�WKH� VXSHULRUV
� GHFLVLRQ�� DQG� WKH� ODFN� RI� XVH� RI� WKH�QXUVLQJ� SURFHVV� LQ� WDNLQJ� FDUH� RI� WKH� SDWLHQW�� ([SHUWV�EHOLHYH� WKDW� WKH� DELOLW\� WR� IRVWHU� WKH� FULWLFDO� WKLQNLQJ�DELOLW\� DQG� LWV� DSSOLFDWLRQ� E\� QXUVHV� UHTXLUHV�SURIHVVLRQDO�DXWRQRP\�VR�WKDW�WKH�QXUVHV�ZRXOG�EH�DEOH�WR� LQGHSHQGHQWO\� PDNH� GHFLVLRQV� DQG� VROYH� SUREOHPV�DQG� WKXV� ILQG� WKH� RSSRUWXQLW\� WR� LPSURYH� WKHLU�LQWHOOHFWXDO�DELOLW\�DQG�FRJQLWLYH�VNLOOV�>��@��7KH�UHVXOWV�RI� WKH� SUHVHQW� VWXG\� FDQ� EH� D� UHIOHFWLRQ� RI� WKH� FXUUHQW�VLWXDWLRQ� RI� WKH� DELOLW\� RI� FULWLFDO� WKLQNLQJ� RI� VWXGHQWV�DQG�FOLQLFDO�QXUVHV�� LW� VHHPV� WKDW� HPSOR\LQJ� WKH� DFWLYH�DQG� FUHDWLYH� WHDFKLQJ� PHWKRGV� RI� GHVLJQLQJ� WKH�TXHVWLRQV�WKDW�HYDOXDWH�VWXGHQWV
�KLJK�OHYHOV�RI�FRJQLWLYH�GRPDLQ�� XVLQJ� WKH� QXUVLQJ� SURFHVV� LQ� FOLQLFDO�HQYLURQPHQW� DQG� FUHDWLQJ� DQ� HGXFDWLRQDO� VHWWLQJ� WKDW�SURYLGH� WKH� SV\FKRORJLFDO� VHFXULW\� DQG� LQWHOOHFWXDO�IUHHGRP�RI�VWXGHQWV�LV�RQH�RI�WKH�LVVXHV�WKDW�VKRXOG�EH�FRQVLGHUHG�E\�HGXFDWLRQDO�SODQQHUV���
�&RQFOXVLRQ���7KH� UHVXOWV� RI� WKLV� VWXG\� VKRZHG� WKDW� IRXUWK�\HDU�QXUVLQJ� VWXGHQWV
� FULWLFDO� WKLQNLQJ� DELOLW\� KDG� EHHQ�VLJQLILFDQWO\�KLJKHU�WKDQ�ILUVW��\HDU�QXUVLQJ�VWXGHQWV��EXW�WKH�OHYHO�RI�WKLV�VNLOO�KDG�EHHQ�ORZHU�LQ�FRPSDULVRQ�ZLWK�RWKHU�VWXGLHV�LQVLGH�DQG�RXWVLGH�WKH�FRXQWU\�DQG�KDV�KDG�QR� FRQVLGHUDEOH� JURZWK�� ,W� VHHPV� WKDW� WKH� HIIHFWLYH�VWUDWHJLHV� WR� LPSURYH� FULWLFDO� WKLQNLQJ� VNLOOV�� DV�H[SHFWHG�� DUH� QRW� XVHG� LQ� WUDLQLQJ� SURJUDPV� DQG�WUDGLWLRQDO� V\VWHP� RI� HGXFDWLRQ� QHHGV� HYROXWLRQ� DQG�UHYLVLRQ�IRU�UHDOL]LQJ�WKH�HGXFDWLRQDO�SXUSRVHV�LQ�RUGHU�WR�IRVWHU�VWXGHQWV�HIILFLHQW�VWXGHQWV��
�

$FNQRZOHGJPHQW���7KH� VWXG\� ZDV� ILQDQFLDOO\� VXSSRUWHG� E\� WKH� 9LFH�&KDQFHOORU� IRU� 5HVHDUFK� DQG� 7HFKQRORJ\� RI� =DKHGDQ�8QLYHUVLW\�RI�0HGLFDO�6FLHQFHV��7KH�DXWKRUV�ZRXOG�OLNH�WR�WKDQN�DOO�WKH�QXUVLQJ�VWXGHQWV��DQG�FOLQLFDO�QXUVHV�IRU�WKHLU�FROODERUDWHG�LQ�WKLV�VWXG\�DQG�$XWKRUV�ZRXOG� OLNH�WR� DFNQRZOHGJH� RXU� FROOHDJXHV� LQ� &OLQLFDO� 5HVHDUFK�'HYHORSPHQW� &HQWHU� RI� $OL�(EQH�$ELWDOHE� +RVSLWDO��=DKHGDQ� 8QLYHUVLW\� RI� 0HGLFDO� 6FLHQFHV� IRU� WKHLU�OHDGLQJ�VXJJHVWLRQV�RQ�WKLV�PDQXVFULSW���
5HIHUHQFHV�����6FKRHQ�06��2VERUQ�5��+X\QK�37��'RW\�0��=DSHUW�.��3HXJK�0$��'DYLV�.�� HW� DO��7DNLQJ� WKH�SXOVH�RI� KHDOWK�FDUH� V\VWHPV�� H[SHULHQFHV� RI� SDWLHQWV� ZLWK� KHDOWK�SUREOHPV� LQ� VL[� FRXQWULHV�� +HDOWK� $IIDLUV� :HE�([FOXVLYH���������������±��������.RKQ�� /&��� 'RQDOGVRQ�� 06�� 7R� (UU� ,V� +XPDQ��%XLOGLQJ� D� 6DIHU� +HDOWK� 6\VWHP�� 1DWLRQDO� $FDGHP\�3UHVV��:DVKLQJWRQ��'�&����������%XHUKDXV� 3,�� 'RQHODQ� .�� 8OULFK� %7�� 1RUPDQ� /��:LOOLDPV� 0�� 'LWWXV� 5�� +RVSLWDO� 51V¶� DQG� &12V¶�SHUFHSWLRQV�RI�WKH�LPSDFW�RI�WKH�QXUVLQJ�VKRUWDJH�RQ�WKH�TXDOLW\� RI� FDUH�� 1XUVLQJ� (FRQRPLFV� �������� �������±�������1$&1(3��5HSRUW� WR�WKH�6HFUHWDU\�RI�WKH�'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV�RQ�WKH�%DVLF�5HJLVWHUHG�1XUVH� :RUNIRUFH�� +HDOWK� 5HVRXUFHV� DQG� 6HUYLFHV�$GPLQLVWUDWLRQ��%XUHDX�RI�+HDOWK�3URIHVVLRQV��'LYLVLRQ�RI�1XUVLQJ��5RFNYLOOH��0'�����������-&$+2�� 5RRW� &DXVHV� RI� 6HQWLQHO� (YHQWV�� ������5HWULHYHG� IURP�KWWS���ZZZ�MRLQWFRPPLVVLRQ�RUJ�6HQWLQHO(YHQWV�6WDWLVWLFV��RQ���6HSWHPEHU��������VKLQN��S���FULWLFDO�WKLQNLQJ�DELOLW\�DQG�FOLQLFDO�GHFLVLRQ�PDNLQJ�VNLOO�DPRQJ�VHQLRU�QXUVLQJ�VWXGHQW�LQ�DVVRFLDWH�DQG� EDFFDODXUHDWH� SURJUDPPHV� LQ� NRUHD� �M� $GY� QXUV��������������������������������������������������SURIHWWR��0&��*UDWK�-��7KH��UHODWLRQ��VKLS��RI��FULWLFDO��WKLQNLJ� � VNLOOV� � DQG� �FULWLFDO� � WKLQNLQJ� � GLVSRVLWLRQV� �RI�EDFFDODXUHDWH�QXUVLQJ�VWXGHQW���-�$G9�1XUV����������������������7LZDU� �$�$YHU\�$�/DL�3�&ULWLFDO� WKLQNLQJ�GLVSRVLWLRQ�RI�+RQJ�.RQJ�&KLQHVH�DQG�$XVWUDOLDQ�QXUVLQJ�VWXGHQW�-�$GY�1XUVH����������������������<HK�0/�&KHQ�++�&RPSDULVRQ� DIIHFWLYH� �GLVSRVLWLRQ�FULWLFDO� � WKLQNQLJ� � � $FURVV� &KLQHVH� DQG� $PHULFDQ�EDFFDODXUHDWH� QXUVLQJ� VWXGHQW�-� 1XUVH� 5HV���������������������� ,VODPL� $NEDU� 5� �� 6KHNDUDEL� 5�%HKEDKDQL� 15� ��-DPVKLG� 5�� &RPSDULQJRI�FULWLFDO� WKLQNLQJLQ�EDFFDODXUHDWH� QXUVLQJ� VWXGHQW� DQG� FOLQLFDO� QXUVHV� RI�,UDQ�7HKUDQ� DQG� 6KDKLG� %HKHVKWL� 0HGLFDO�
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8QLYHUVLWLHV�4XDUWHUO\� ,UDQ� � -RXUQDO� RI�1XUVLQJ� ����� ������������������>3HUVLDQ@����� 0LUPRODHL� � 67�6KDEDQ\� +�%DEDHL� *+�$EGHKDJK�=�>&RPSDULVRQ�RI�&ULWLFDO�7KLQNLQJ�DPRQJ�ILUVW�DQG�ODVW�WULPHVWHU� EDFFDODXUHDWH� � 0LGZLIHU\� 6WXGHQWV@� SHUVLDQ��,UDQLDQ� -RXUQDO� RI� 1XUVLQJ� 	� 0LGZLIHU\� 7HKUDQ�8QLYHUVLW\�RI�0HGLFDO�6FLHQFHV������������������.LQJ�0��VKHOO�5���7HDFKLQJ��DQG�HYDOXDWLQJ�&ULWLFDO��7KLQNLQJ��:LWK�&RQFHSW�PDSV��1XUV�(GXF���������������� �������������� %URFN� $�%XWWV� -%�2Q� WDUJHW� �$� PRGHO� RI� WHDFK�EDFFDODXUHDWH�QXUVLQJ�VWXGHQW�WR�DSSO\�FULWLFDO��WKLQNLQJ��1XUVH�)RUXP���������������������� /HZLWWV� +�&ROODERUDWLYH� OHDUQLQJ� IRU� FULWLFDO��WKLQNLQJ�� 6WDWH� 8QLYHUVLW\� 2I� 1�<�&ROOHJH� DW� 2OG�ZHVWEXU\�5HWULHYHG� RQ� -DQ� �������� IURP� ��KWWS���ZZZ�DDFX�RUJ�PHHWLQJV�JHQHUDOHGXFDWLRQ�GRFXPHQWV�/HZLWWHV�SGI������ +R� VHLQL� $� �� %DKUDPL� 0�>&RPSDULVRQ� RI� &ULWLFDO�7KLQNLQJ� EHWZHHQ� )UHVKPDQ� DQG� 6HQLRU� %�6�6WXGHQWV�@SHUVLDQ�� ,UDQLDQ� -RXUQDO� RI� 0HGLFDO� (GXFDWLRQ�����������������������������������������������������������

���� %DEDPRKDPPDGL� +�.KDOLOL� +� �� >&ULWLFDO� 7KLQNLQJ�6NLOOV� RI� 1XUVLQJ� 6WXGHQWV� LQ� 6HPQDQ� 8QLYHUVLW\� RI�0HGLFDO� 6FLHQFHV@� SHUVLDQ�� ,UDQLDQ� -RXUQDO� RI�0HGLFDO�(GXFDWLRQ����������������������.DZDVKLPD�$�3HWULQL�0$�6WXG\�RI�FULWLFDO��WKLQNLQJ�VNLOO�LQ�QXUVLQJ�VWXGHQWV�DQG�QXUVHV�LQ�-DSDQ�1XUVH�(GX�WRGD\����������������������� NDUHQ� %�:LOOLDP� 5� �'RX\ODV� 5� HWDO� �� SUHGLFWLYH�YDOLGLW\� RI� FULWLFDO� WKLQNLQJ� VNLOOV� IRU� ,QLWLDO� FOLQLFDO�'HQWDO� K\JLHQH� � 3HUIRUPDQFH� �� -RXUQDO� RI� 'HQWDO�(GXFDWLRQ���������������������������� 'XFKVFKHU� -(�� &ULWLFDO� WKLQNLQJ� �� SHUFHSWLRQV� RI�QHZO\� JUDGXDWHG� IHPDOH� EDFFDODXUHDWH� QXUVHV�� -� 1XUV�(GXF����������������������������PD\QDUG� �� &�� $� �� 5HODWLRQVKLS� RI� FULWLFDO� WKLQNLQJ�DELOLW\� WR� SURIHVVLRQDO�QXUVLQJ� FRPSHWHQFH� �� MRXUQDO� RI�QXUVLQJ�HGXFDWLRQ����������������������������6KLQ� �6� �+-� �6KLQN� ��'DYLV�0.��&ULWLFDO� � WKLQNLQJ�DELOLW\�RI�DVVRFLDWH���EDFFDO��DXUHDWH�DQG�51�±%61���������������
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