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$UGDJDQD�� 6��� 	� /XVDUGL�� $�� �������� ([SODLQLQJ� LQWHUQDWLRQDO� GLIIHUHQFHV� LQ�

HQWUHSUHQHXUVKLS�� 7KH� UROH� RI� LQGLYLGXDO� FKDUDFWHULVWLFV� DQG� UHJXODWRU\�

FRQVWUDLQWV��2[IRUG�8QLYHUVLW\�3UHVV��,QF���1HZ�<RUN��1HZ�<RUN�

%D]DUJDQ�� $�� �������� ,QWURGXFWLRQ� WR� TXDOLWDWLYH� DQG� PL[HG� UHVHDUFK� PHWKRGV��

7HKUDQ��'LGDU�7H[W�LQ�3HUVLDQ��

%HJOH\��7���	�%R\G��'�3����������7KH�5HODWLRQVKLS�RI�WKH�-HQNLQV�$FWLYLW\�VXUYH\�WR�

W\SH� $� %HKDYLRU� DPRQJ� %XVLQHVV� ([HFXWLYHV�� -RUQDO� RI� YRFDWLRQDO� %HKDYLRU�

���������������

'DJKEDVK\DQ�� =��� 	�+DUVPDQ�� %�� �������� 8QLYHUVLW\� FKRLFH� DQG� HQWUHSUHQHXUVKLS��
6PDOO�%XV(FRQ������������� ����

'DQDHL� IDUG�� +��� 	� (PDPL�� 0�� 6�� �������� 6WUDWHJLHV� RI� TXDOLWDWLYH� UHVHDUFK�� $�

UHIOHFWLRQ�RQ�JURXQGHG�WKHRU\��6WUDWHJLF�PDQDJHPHQW�WKRXJKW������������� �7H[W�

LQ�3HUVLDQ��

'H� &DUOR�� -�)��� 	� /\RQV�� 3�5�� �������� $� FRPSDULVRQ� RI� VHOHFWHG� SHUVRQDO�

FKDUDFWHULVWLFV� RI� PLQRULW\� DQG� QRQPLQRULW\� IHPDOH� HQWUHSUHQHXUV�� -RXUQDO� RI�

6PDOO�%XVLQHVV�0DQDJHPHQW����� ������

'RUDQL��.���	�6DOHKL���.�� ��������$VVHVVLQJ� KLV�ZRUNVKRSV� XVLQJ� WKH� VLS¶PRGHO� WR�

SURSRVH�D�PRGHO�IRU�LPSURYLQJ�WKH�TXDOLW\�RI�WKLV�FROOHJH�ZRUNVKRSV��-RXUQDO�RI�
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SV\FKRORJ\� DQG� HGXFDWLRQDO� VFLHQFHV�� XQLYHUVLW\� RI� 7HKUDQ� ��������� ����

����7H[W�LQ�3HUVLDQ��

(O\DVL��*+��0����������7KH�HQWUHSUHQHXUVKLS�DV�DQ�HPHUJHQW�VFLHQWLILF�ILHOG��-RXUQDO�

RI�(QWUHSUHQHXUVKLS�GHYHORSPHQW� ����������� �7H[W�LQ�3HUVLDQ��

(URJOX�� 2��� 	� 3LFDN�� 0�� �������� (QWUHSUHQHDUVKLS�� 1DWLRQDO� FXOWXUH� DQG7XUNH\��

,QWHUQDWLRQDO�-RXUQDO�RI�%XVLQHVV�DQG�6RFLDO�VFLHQFH�����������������

(VSLULWX�±ROPRV��5���	�6DVWUH�± &DVWLOOR��0�$���	�0LJXHO��$��� �������� 3HUVRQDOLW\�

WUDLWV� YHUVXV�ZRUN� YDOXHV��&RPSDULQJ� SV\FKRORJLFDO� WKHRULHV� RQ� HQWUHSUHQHXULDO�

LQWHQWLRQ��-RXUQDO�RI�%XVLQHVV�5HVHDUFK����������������

)DWKL]DGH�� $��� 3DNWLQDW�� $��� 	 6KDKED�� 0�-�� �������� ,QYHVWLJDWH� FUHDWLYLW\� DQG�

LQQRYDWLRQ� LQ� WKUHH�JRYHUQPHQW�RIILFHV��-RXUQDO�RI�SXEOLF�$GPLQLVWUDWLRQ�������

��� �7H[W�LQ�3HUVLDQ��

*KDIRRUL��$�� 	�6DOHKL��.����������$�3UUDFWLFDO�*XLGH�WR�4XDOLWDWLYH�5HVHDUFK�ZLWK�

(PSKDVLV�RQ�WKH�*URXQGHG�7KHRU\��*7���7HKUDQ��7HKUDQ�8QLYHUVLW\�3UHVV �7H[W�

LQ�3HUVLDQ��

+H]DU�-DULEL�� -�� ��������(QWUHSUHQHXUVKLS�GHYHORSPHQW�DPRQJ�JUDGXDWHV��4XDUWHUO\�

MRXUQDO� RI� UHVHDUFK� DQG� SODQQLQJ� LQ� KLJKHU� HGXFDWLRQ� ���� ������� �7H[W� LQ�

3HUVLDQ��

+RUQDGD\�� -�� $��� 	�$ERXG�� -�� �������� &KDUDFWHULVWLFV� RI� VXFFHVVIXO� HQWUHSUHQHXUV��

3HUVRQQHO�3V\FKRORJ\�����������±����

+RUQDGD\��-��$���	�%XQNHU��&K��6����������7KH�QDWXUH�RI�WKH�HQWUHSUHQHXU��3HUVRQQHO�

3V\FKRORJ\��������������

+RVVHLQL�.KDK��$�� ��������7KH�SRVVLELOLW\�DQG�QHHG� IRU�HQWUHSUHQHXUVKLS�HGXFDWLRQ�

LQ�VFKRROV��-RXUQDO�PDQDJHPHQW�V\VWHP� ������������ �7H[W�LQ�3HUVLDQ��

+XOO�� '�� /��� %RVOH\�� -�� -��� 	� 8GHOO�� *�� *�� �������� 5HQHZLQJ� WKH� +XQW� IRU� WKH�

+HIIDOXPS�� ,GHQWLI\LQJ� 3RWHQWLDO� (QWUHSUHQHXUV� E\� 3HUVRQDOLW\� &KDUDFWHULVWLFV��

-RXUQDO�RI�6PDOO�%XVLQHVV������������� ���

+XOVEHFN�� 0��� 	� 3LFKDYH�� (�1�� �������� 5HJLRQDO� NQRZOHGJH� SURGXFWLRQ� DV�

GHWHUPLQDQW� RI� KLJK�WHFKQRORJ\� HQWUHSUHQHXUVKLS�� HPSLULFDO� HYLGHQFH� IRU�

*HUPDQ\��,QW�(QWUHS�0DQDJH� ��������������

-DPVKLGL� IDU�� 0��� .KRUDPL�� 6+��� 	� 5DKLOL�� +�� �������� ,QYHVWLJDWLQJ� WKH� IDFWRUV�

DIIHFWLQJ� WKH� VWXGHQWV� HQWUHSUHQHXULDO� VSLULWXDOLW\� LQ� IDFXOW\� RI� DJULFXOWXUH��

-RXUQDO�RI�$JULFXOWXUDO�H[WHQVLRQ�DQG�HGXFDWLRQ�UHVHDUFK������������� �7H[W� LQ�

3HUVLDQ��

1DKLG��0����������:KDW�DQG�ZK\�HQWUHSUHQHXUVKLS�DQG�FRUSRUDWH�HQWUHSUHQHXUVKLS�DW�

D�JODQFH��%DUUHV\�ED]DUJDQL����������� �7H[W�LQ�3HUVLDQ��

1DYHK�HEUDKLP��$���	�7DQGHVH��$����������6WXG\�RI�HQWUHSUHQHXUVKLS�LQGLFHV�DPRQJ�
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WKH� ILQDO� \HDU� VWXGHQWV� RI� WKHRUHWLFDO�� WHFKQLFDO� DQG� YRFDWLRQDO� ILHOGV� �KLJK�

VFKRROV� LQ� *DUPVDU� FLW\��� 4XUWHUO\� MRXUQDO� RI� HGXFDWLRQDO� OHDGHUVKLS� 	�

$GPLQVWUDWLRQ��������������7H[W�LQ�3HUVLDQ����7H[W�LQ�3HUVLDQ��

1DYLGL�� $��� 	� %DU]HJDU�� 0�� �������� 6WXG\� RI� HPSOR\PHQW� VWDWXV� RI� VWXGHQWV� LQ�

FRPSXWHU� DQG� HOHFWURQLF� ILHOGV� RI� ZRUN� DQG� NQRZOHGJH�� 4XDUWHUO\� MRXUQDO� RI�

HGXFDWLRQ������������� �7H[W�LQ�3HUVLDQ��

1RUL��$���	�0HKUPRKDPDGL��0�� ��������$�0RGHO� IRU�8VLQJ� WKH�*URXQGHG�7KHRU\�

IURP�(GXFDWLRQDO�5HVHDUFK��-RXUQDO�RI�&XUULFXOXP�6WXGLHV������������ �7H[W� LQ�

3HUVLDQ��

3DUL���0�� �������� 7KH� (IIHFW� RI� HQWUHSUHQHXUVKLS� HGXFDWLRQ� RQ� WKH� HQWUHSUHQHXULDO�

VSLULWXDOLW\�RI�KLJK�VFKRRO�6WXGHQWV�LQ�.D]HURXQ� -RXUQDO�RI�0RGHUQ�7KRXJKWV�LQ�

HGXFDWLRQ����������� �7H[W�LQ�3HUVLDQ��

3RVWLJR��6����������(QWUHSUHQHXUVKLS�HGXFDWLRQ�LQ�$UJHQWLQD��7KH FDVH�RI�6DQWDQGHU�

8QLYHUVLW\�� 3DSHU� SUHVHQWHG� IRU� WKH� ,QWHUQDWLRQDOL]LQJ� (QWUHSUHQHXUVKLS�

HGXFDWLRQ�	�WUDLQLQJ�FRQIHUHQFH�LQ�(17��0DOD\VLD�

5DVKHG��+�6�� �������� 'HYHORSLQJ� HQWUHSUHQHXULDO� SRWHQWLDO� LQ� \RXWK�� 7KH� HIIHFW� RI�

HQWUHSUHQHXULDO� HGXFDWLRQ� DQG� YHQWXUH� FUHDWLRQ�� $YDLODEOH� DW��

ZZZ�SURTXHVW�XPL�FRP�
5H]YDQL��0���	�7RJKUDHH��0��7�� �������� 7KH� UROH� RI� RUJDQL]DWLRQDO� VRFLDO� FDSLWDO�

RUJDQL]DWLRQDO�LQQRUDWLRQ�RULHQWDWLRQ� LQ�NQRZOHGJH�± EDVHG�HQWHUSULVHV��FDVH�RI�

XQLYHUVLW\�RI�7HKUDQ�VFLHQFH�DQG�WHFKQRORJ\�SDUN��7UDQVIRUPDWLRQ�0DQDJHPHQW�

-RXUQDO�������������7H[W�LQ�3HUVLDQ��

5RELQVRQ�� 3�%��� 6WLPSVRQ�� '�9���+XHIQHU�� <�&���	�+XQW�� .�+�� �������� $QDWWLWXGH�

DSSURDFK� WR� WKH� SUHGLFWLRQ� RI� HQWUHSUHQHXUVKLS�� (QWUHSUHQHXUVKLS� 7KHRU\� DQG�

SUDFWLFH�VXPPHU���������������

6DOHKL��.���=HLQDEDGL��+��5���	�3DUDQG��.����������$�VWXG\�RQ�WKH�LPSOHPHQWDWLRQ�RI�

WKH� V\VWHPDWLF� DSSURDFK� IRU� TXDOLW\� (YDOXDWLRQ� RI� WHFKQLFDO� ± YRFDWLRQDO�

VKRROV�796��� $� FDVH� RI� HYDOXDWLQJ� JLUOV� 796� LQ� 7HKUDQ� (GXFDWLRQDO�

,QQRYDWLRQV�����������������7H[W�LQ�3HUVLDQ��

6DPDGL��3���	�6KLU]DGL�(VIHKDQL��+����������$�VWXG\�RI�WKH�5HODWLRQ�EHWZHHQ�VFKRROV�

RUJDQL]DWLRQDO� DWPRVSKHUH� DQG� WKH� VSLULW� RI� HQWUHSUHQHXUVKLS� DPRQJ� VWXGHQWV��

(GXFDWLRQDO�,QQRYDWLRQV�����������������7H[W�LQ�3HUVLDQ��

6DVX�� &��� 	� 6DVX�� /�� �������� 'HPRJUDSKLF� 'HWHUPLQDQW� RI� WKH� (QWUHSUHQHXUVKLS�

LQWHQWLRQV��7KH�FDVH�RI�5RPDQLD��-RXUQDO�SURFHGLD�(FRQRPLFV�DQG� ILQDQFH������

��������

6KDQH��6����������$�*HQHUDO�7KHRU\�RI�(QWUHSUHQHXUVKLS�3XEOLVKHG�E\�(GZDUG�(OJDU�

3XEOLVKLQJ�/LPLWHG�*OHQVDQGD�+RXVH�0RQWSHOOLHU�3DUDGH�&KHOWHQKDP�,9$�*ORV�
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6KDULIL�� $��� $VDGL�� $��� 5H]DLH�� 5��� 	� $GHOL�� 0�� �������� 8QLYHUVLW\� HGXFDWHG�

ZRPHQV¶HQWUHSUHQHXUV��:RPHQV¶�VWXGLHV�������������� �7H[W�LQ�3HUVLDQ��

6KDULI]DGH� 0���	�=DPDQL��*+����������(QWUHSUHQHXUVKLS�VSLULWXDOLW\�LQ�DJULFXOWXUDO�

VWXGHQWV�� $� FDVH� VWXG\� RI� VKLUD]� XQLYHUVLW\�� ,UDQLDQ� MRXUQDO� RI� DJULFXOWXUH�

VFLHQFH����������������

6LJXDZ�� -�$��� 6LPSVRQ�� 3�0��� 	� (Q]�� &�$�� �������� &HQFHSWXDOL]LQJ� LQQRYDWLRQ�

RULHQWDWLRQ�� D� IUDPH� ZRUN� IRU� VWXG\� DQG� LQWHJUDWLRQ� RI� LQQRYDWLRQ� UHVHDUFK��

-RXUQDO�RI�SURGXFW�,QQRYDWLRQ�PDQDJHPHQW�����������������

6WUDXVV��$���	 &RUELQ�� -�� ��������%DVLFV� RI� TXDOLWDWLYH� UHVHDUFK�� JURXQGHG� WKHRU\�

SURFHGXUHV�DQG�WHFKQLTXHV��7UDQVODWHG�E\�,EUDKLP�$IVKDU��7HKUDQ��1DVKU�1D\��

6WUDXVV��$���	�&RUELQ�� -�� ��������%DVLFV�RI� TXDOLWDWLYH� UHVHDUFK��JURXQGHG�7KHRU\�

3URFHGXUHV� DQG� 7HFKQLTXHV�� 7UDQVODWLRQ� E\� %XLFN� 0RKDPPDGL�� 7HKUDQ��

,QVWLWXWH�RI�+XPDQLWLHV�DQG�&XOWXUDO�6WXGLHV�

7DYDVROL��)���	�&KDUPFKLDQ��0��������� ,QYHVWLJDWLQJ�HIIHFWLYH�VWUXFWXUHV�RQ�
HQKDQFLQJ� WKH� HQWUHSUHQHXULDO� VSLULWXDOLW\� RI� DJULFXOWXUDO�
FRRSHUDWLYHV� $JULFXOWXUH� DQG� QDWXUDO� UHVRXUFHV� HQJLQHHULQJ� GLVFLSOLQDU\�

RUJDQL]DWLRQ�������������� �7H[W�LQ�3HUVLDQ��

7LPPRQHV�� $�� 6�� �������� 1HZ� YHQWXUH� FUHDWLRQ� (QWUHSUHQHXUVKLS� IRU� WKH� ��VW�

FHQWXU\��7LPRQV��7KH�HQWUHSUHQHXULDO�SURFHVV��������

:DJQHU�� .��� 	� =LOWHQHU�� $�� �������� 7KH� 1DVFHQW� (QWUHSUHQHXU� DW� WKH� &URVVURDGV��

(QWUHSUHQHXULDO�0RWLYHV� DV�'HWHUPLQDQWV� IRU�'LIIHUHQW�7\SHV� RI�(QWUHSUHQHXUV��

'LVFXVVLRQ�3DSHUV� RQ�(QWUHSUHQHXUVKLS� DQG� ,QQRYDWLRQ� DUH� HGLWHG�E\� WKH� 6ZLVV�

,QVWLWXWH�IRU�(QWUHSUHQHXUVKLS��&KXU�

:LOVRQ�� 1�� &��� 	� 6WRNHV�� '�� �������� 0DQDJLQJ� FUHDWLYLW\� DQG� WKH� FKDOOHQJH� IRU�

FXOWXUDO�HQWUHSUHQHXUV��-RXUQDO�RI�VPDOO�EXVLQHVV�DQG�HQWHUSULVH����������������

<DGHJDU��1����������7KH�3URFHVV�RI�&UHDWLQJ�6RFLDO�(QWUHSUHQHXUVKLS�,QLWLDWLYHV��$�

0RGHO� %DVHG� RQ� JURXQGHG� 7KHRU\�� 0DVWHU
V� 'HJUHH� LQ� (QWUHSUHQHXUVKLS��

8QLYHUVLW\�RI�7HKUDQ �7H[W�LQ�3HUVLDQ��

<DGRODKL�)DUVL��-���	�5D]DYL��6��0����������7KH�UROH�RI�KXPDQ�DQG�VRFLDO�FDSLWDO�LQ�

\RX� WKH� HQWUHSUHQHXUVKLS� LQ� NRUEDO� UXUDO� DUHDV�� +XPDQ� JHRJKUDSK\� UHVHDUFK�

TXDUWHUO\���������������� �7H[W�LQ�3HUVLDQ��

=HLQDEDGL��+�5���6DOHKL��.���	�3DUDQG��.����������*LUOV�DQG�7HFKQLFDO�± YRFDWLRQDO�

HGXFDWLRQ�79(��� :RPHQ� LQ� GHYHORSPHQW� 	� SROLWLFV�� ������ ��������7H[W� LQ�

3HUVLDQ��





$EVWUDFWV �

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

$�JURXQGHG�7KHRU\�H[SODLQLQJ�WKH�SURFHVV�RI�HQWUHSUHQHXULDO�
VSLULW�IRUPDWLRQ�DPRQJ�WKH�VWXGHQWV�LQ�7HFKQLFDO�9RFDWLRQDO�

VFKRROV��796�

=DKUD�.DULPLDQ���.H\YDQ�6DOHKL� DQG�(EUDKLP�.KRGDLH�
=DKUD�.DULPLDQ��.H\YDQ�6DOHKL DQG�(EUDKLP�.KRGDLH

$EVWUDFW
2QH�RI�WKH�PDLQ�FRQFHUQV�RI�,UDQ¶V�HGXFDWLRQDO�V\VWHP�LV�LGHQWLI\LQJ�WKH�EHVW�PHWKRG�
WR�IRVWHU�HQWUHSUHQHXULDO�VSLULW�DPRQJ�WKH�VWXGHQWV��5HJDUGLQJ�WKH�PDMRU�FRQWULEXWLRQ�
RI� HQWUHSUHQHXUV� LQ� HFRQRPLF� JURZWK� DQG� VXVWDLQDEOH� GHYHORSPHQW�� LW� LV� VXJJHVWHG�
WKDW�ZKDW� WKH� DSSURSULDWH�SDWWHUQ� WR� IRUP�DQG�GHYHORS� HQWUHSUHQHXULDO� VSLULW� DPRQJ�
YRFDWLRQDO� DQG� WHFKQLFDO� VWXGHQWV� LV�� ,Q� RUGHU� WR� UHDFK� WKLV� SDWWHUQ�� D� TXDOLWDWLYH�
DSSURDFK�DQG�JURXQGHG�WKHRU\�PHWKRG�ZHUH�XVHG��7KH�GDWD�ZHUH FROOHFWHG�GXULQJ�DQ�
LQ�GHSWK� LQWHUYLHZ� ZLWK� ��� HQWUHSUHQHXUV� ZKR� JUDGXDWHG� IURP� WKH� 7HFKQLFDO�
9RFDWLRQDO� VFKRRO�� $IWHU� DQDO\]LQJ� WKH� GDWD�� ���� LQLWLDO� FRGHV� ZHUH� REWDLQHG�� LQ�
ZKLFK� WKH\� ZHUH� JURXSHG� LQ� ��� FRQFHSWXDO� FRGHV�� WKHQ� LQ� ��� VXEFDWHJRULHV�� DQG�
ILQDOO\� LQ� ��� FDWHJRULHV�� 'HHS� DQDO\VLV� RI� OLYHG� H[SHULHQFH� DQG� WKH� SDUWLFLSDQWV
�
YDOXHV� OHG� WR� WKH� IRUPDWLRQ� RI� D�PLGGOH�UDQJH� WKHRULHV�� 7KH� SDWWHUQ� REWDLQHG� IURP�
WKLV�VWXG\�VKRZV�WKDW�WKH�PDLQ�FDWHJRU\�OHDGLQJ�WR�WKH�FUHDWLRQ�RI�HQWUHSUHQHXUVKLS�LV�
WKH� WHQGHQF\� RI� WKH� LQGLYLGXDO� WR� LQQRYDWH�� ZKLFK� PDNHV� WKH� FUHDWLRQ� RI�
HQWUHSUHQHXULDO� DFWLYLW\�GHVLUDEOH�,I� D� SHUVRQ� LV� DIIHFWHG�E\� LQWHUPHGLDU\� FRQGLWLRQV�
VXFK�DV��RSSRUWXQLW\�GLDJQRVLV����ZRUN�H[SHULHQFH��DQG��FDSLWDO��KXPDQ��VRFLDO�DQG�
HFRQRPLF���DQG�HQYLURQPHQWDO�FRQGLWLRQV�VXFK�DV��PDUNHW�VLWXDWLRQ��DQG��VXSSRUW�RI�
VRFLDO� DQG� FXOWXUDO�QRUPV�� ILQGV� WKDW�7KH� WHQGHQF\� WR� LQQRYDWH� LV�SRVVLEOH�� IROORZV�
VWUDWHJLHV�RI� �WKH� LQWHQW� WR�FUHDWH� LQQRYDWLYH�ZRUN��� �VRFLDOLW\��� �VXSSO\LQJ� FDSLWDO��
DQG��SUDJPDWLVP��ZKLFK�UHVXOWV�LQ�HQWUHSUHQHXULDO�DFWLYLW\�

.H\ZRUGV� (QWUHSUHQHXUVKLS�� (QWUHSUHQHXULDO� 6SLULW�� (GXFDWLRQDO� 6\VWHP��

6WXGHQWV��7HFKQLFDO 9RFDWLRQDO�6FKRROV�

�� 0$�LQ�(GXFDWLRQDO�5HVHDUFK��)DFXOW\�RI�3V\FKRORJ\�DQG�(GXFDWLRQ��8QLYHUVLW\�RI�
7HKUDQ��7HKUDQ��,UDQ��NDULPLDQ�]DKUD#XW�DF�LU
�� &RUUHVSRQGLQJ� DXWKRU�� $VVLVWDQW� 3URIHVVRU�� )DFXOW\� RI� 3V\FKRORJ\� DQG�
(GXFDWLRQ��8QLYHUVLW\�RI�7HKUDQ��7HKUDQ��,UDQ��NH\YDQVDOHKL#XW�DF�LU
�� $VRFLDWHG�3URIHVVRU��)DFXOW\�RI�3V\FKRORJ\�DQG�(GXFDWLRQ��8QLYHUVLW\�RI�7HKUDQ��
7HKUDQ��,UDQ��NKRGDLH#XW�DF�LU
'2,����������MRQWRH����������������
KWWSV���MRQWRH�DO]DKUD�DF�LU




