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'$)7$5�3867$.$

$NWXUN��2��$���	�6DKLQ��,����������/LWHUDWXUH�UHYLHZ�RQ�PHWDFRJQLWLRQ�DQG�LWV�
PHDVXUHPHQW��3URFHGLD�� 6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV����������������

$PDELOH��7����������7KH�6RFLDO�3V\FKRORJ\�RI�&UHDWLYLW\� 1HZ�<RUN� 6SULQJHU�
9HUODJ�

$PDELOH��7��0���*ROGIDUE��3���	�%UDFNIOHG��6��&����������6RFLDO�LQIOXHQFHV�RQ�
FUHDWLYLW\��(YDOXDWLRQ��FRDFWLRQ��DQG�VXUYHLOODQFH��&UHDWLYLW\�5HVHDUFK�
-RXUQDO�������������

$QGHUVRQ��1��-����������7KH�UROH�RI�PHUWDFRJQLWLRQ�LQ�VHFRQG�ODQJXDJH�WHDFKLQJ�
DQG�OHDUQLQJ��(ULF�'LJHVW������

$UPEUXVWHU��%��%����������0HWDFRJQLWLRQ�LQ�&UHDWLYLW\��'DODP�$��*ORYHU��$��-RKQ��
&��5��5H\QROV��	�5��5��5RQQLQJ��+DQGERRN�RI�&UHDWLYLW\ �KDO������������
1HZ�<RUN��6SULQJHU�86�

$]ZDU��6����������5HOLDELOLWDV�GDQ�9DOLGLWDV� <RJ\DNDUWD��3XVWDND�%HODMDU�

$]ZDU��6����������3HQ\XVXQDQ�6NDOD�3VLNRORJL� <RJ\DNDUWD��3XVWDND�3HODMDU�

%DDV��0���5RVNHV��0���6OLJWH��'���1LMVWDG��%��$���	�'H�'UHX��&��.����������
3HUVRQDOLW\�DQG�FUHDWLYLW\��7KH�GXDO�SDWKZD\�WR�FUHDWLYLW\�PRGHO�DQG D�
UHVHDUFK�DJHQGD��6RFLDO�DQG�3HUVRQDOLW\�&RPSDVV����������

%DNHU��/���	�&HUUR��/��&����������$VVHVVLQJ�PHWDFRJQLWLRQ�LQ�FKLOGUHQ�DQG�DGXOWV��
'DODP�*��6FKUDZ��	�-��&��,PSDUD��,VVXHV�LQ�WKH�0HDVXUHPHQW�RI�
0HWDFRJQLWLRQ �KDO�����������/LQFROG��'LJLWDO&RPPRQ�

%RRQH��+��1���	�%RRQH��'��$����������$QDOL]LQJ�OLNHUW�GDWD��-RXUQDO�RI�([WHQVLRQ�

%R]LQRYLF��1���	�6LQGLN��-����������*HQGHU�GLIIHUHQFHV�LQ�WKH�XVH�RI�OHDUQLQJ�
VWUDWHJLHV�LQ�DGXOW�IRUHLJQ�ODQJXDQJH�OHDUQHUV��0HWRGLFNL�2E]RUL�������

%XMDQJ��0��$���	�%DKDUXP��1����������6DQSOH�VL]H�JXLGHOLQH�IRU�FRUUHODWLRQ�
DQDO\VLV��:RUOG�-XUQDO�RI�6RFLDO�6FLHQFHV�5HVHDUFK��������

&DUD\DQQLV��(��*����������(QF\FORSHUGLD�RI�&UHDWLYLW\��,QYHQWLRQ��,QQRYDWLRQ�DQG��
(QWUHSUHQHXUVKLS� 1HZ�<RUN��6SULQJHU�9HUODJ�

&KDQ��6���	�<XHQ� 0����������3HUVRQDO�DQG�HQYLURQWPHQWDO�IDFWRUV�DIIHFWLQJ�
WHDFKHUV�FUHDWLYLW\�IRVWHULQJ�SUDFWLFHV�LQ�KRQJNRQJ��7KLQNLQJ�DQG�6NLOOV�
DQG�&UHDWLYLW\������������

&KHQ��0��+���&KDQJ��<��<���	�/R��<��+����������&UHDWLYLW\�FRJQLWLYH�VW\OH��
FRQIOLFW��DQG�FDUHHU�VXFFHV�IRU�FUHDWLYH�HQWHUSUHQHXUV��-RXUQDO�RI�%XVLQHVV�
5HVHDUFK��������������
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ϱϳ

'DHPHL��$��%���	�6DIDUL���+����������)DFWRUV�DIIHFWLQJ�FUHDWLYLW\�LQ�WKH�
DUFKLWHFWXUDO�HGXFDWLRQ�SURFHVV�EDVHG�RQ�FRPSXWHU�DLGHG�GHVLJQ��)URQWLHUV�
RI�$UFKLWHFWXUDO�5HVHDUFK����������������

(INOLGHV��$����������0HWDFRJQLWLRQ�DQG�DIIHFW��:KDW�FDQ�PHWDFRJQLWLYH�
H[SHULHQFHV�WHOO�XV�DERXW�WKH�OHDUQLQJ�SURFHVV��(GXFDWLRQDO�5HVHDUFK�
5HYLHZ����������

(INOLGHV��$����������0HWDFRJQLWLRQ��'HILQLQJ�LWV�IDFHWV�DQG�OHYHOV�RI�IXQFWLRQLQJ�
LQ�UHODWLRQ�WR�VHOI�UHJXODWLRQ�DQG�FR�UHJXODWLRQ��(XURSHDQ�3V\FKRORJLVW��
���������������

(LVKDQL��.��$���6DD
G��(��$���	�1DPL��<����������7KH�UHODWLRQVKLS�EHWZHHQ�
OHDUQLQJ�VW\OHV�DQG�FUHDWLYLW\��3URFHGLD�� 6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV��
������

(WLNDQ��,���0XVD��6� $���	�$ONDVVLP��5��6����������&RPSDULVRQ�RI�FRQYHQLHQFH�
VDPSOLQJ�DQG�SXUSRVLYH�VDPSOLQJ��$PHULFDQ�-RXUQDO�RI�7KHRULWLFDO�DQG�
$SSOLHG�6WDWLVWLFV������

(YDQV��$��1���	�5RRQH\��%��-����������0HWKRGV�LQ�3V\FKRORJLFDO�5HVHDUFK ��UG�
HG����1HZ�<RUN��6$*(�

)DUURNKL��)���	�+DPLGDEDG�0DKPRXGL��$����������5HWKLQNLQJ�FRQYHQLHQFH�
VDPSOLQJ��'HILQLQJ�TXDOLW\�FULWHULD��7KHRU\�DQG�3UDFWLFH�LQ�/DQJXDJH�
6WXGLHV����������

)HLVW��*��-���	�%DUURQ��)��;����������3UHGLFWLQJ�FUHDWLYLW\�IURP�HDUO\�WR�ODWH�
DGXOWKRRG��,QWHOOHFW��SRWHQWLDO��DQG�SHUVRQDOLW\��-RXUQDO�RI�5HVHDUFK�LQ�
3HUVRQDOLW\������������

)LVFKHU��5���	�+RPPHO��%����������'HHS�WKLQNLQJ�LQFUHDVHV�WDVN�VHW�VKLHOGLQJ�DQG�
UHGXFHV�VKLIWLQJ�IOH[LELOLW\�LQ�GXDO�WDVN�SHUIRUPDQFH��&RJQLWLRQ�����������
����

)ODYHOO��-��+����������0HWDFRJQLWLRQ�DQG�FRJQLWLYH�PRQLWRULQJ��$�QHZ�DUHD�RI�
FRJQLWLYH�GHYHORSPHQWDO�LQTXLU\��$PHULFDQ�3V\FKRORJLVW������������������

)ODYHOO��-��+����������PHWDFRJQLWLYH�DQG�FRJQLWLYH�PRQLWRULQJ��$�QHZ�DUHD�RI�
FRJQLWLYH�GHYHORSPHQWDO�LQTXLU\��$PHULFDQ�3V\FKRORJLVW��������������

*DERUD��/����������&RJQLWLYH�PHFKDQLVPV�XQGHUO\LQJ�WKH�FUHDWLYH�SURFHVV��
3URFHHGLQJ�RI�WKH�)RXUWK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&UHDWLYLW\�DQG�
&RJQLWLRQ����������

*DMHZVNL��%��-���&2IIODQG��9���%R\OH��'��.���%RWW��0���3ULFH��/��5���/HRSROG��-���	�
'XQWRQ��1����������$VVHVVLQJ�FRQWHQW�YDOLGLW\�WKURXJK�FRUUHODWLRQ�DQG�
UHOHYDQFH�WRROV��$�%D\HVLDQ�UDQGRPL]HG�HTXLYDOHQFH�H[SHULPHQW��
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0HWKRGRORJ\�(XURSHDQ�-RXUQDO�RI�5HVHDUFK�0HWKRGV�IRU�%HKDYLRUDO�DQG�
6RFLDO�6FLHQFHV��������

*HRUJH��'���	�0DOOHU\��3����������6366�IRU�:LQGRZV�VWHS�E\�VWHS��$�6LPSOH�*XLGH�
DQG�5HIHUHQFH� %RVWRQ��$OO\Q�	�%DFRQ�

*HRUJLHY��*��9���	�*HRUJLHY��'��'����������(QKDQFKLQJ�XVHU�FUHDWLYLW\��6HPDQWLF�
PHDVXUHV�IRU�LGHD�JHQHUDWLRQ��.QRZOHGJH�%DVHG�6\VWHP�������

*LUO��7��$����������7HDFKHU�UROHV�LQ�SURPRWLQJ�FUHDWLYLW\��7HDFKLQJ�DQG�/HDUQLQJ��
������

*RRGZLQ��-��&����������5HVHDUFK�LQ�3V\FKRORJ\��0HWKRGV�DQG�'HVLJQ ��WK�HG����
+RERNHQ��-RKQ�:LOH\�	�6RQV��,QF�

*RXUJH\��$��(����������0HWDFRJQLWLRQ�LQ�EDVLF�VNLOOV�LQVWUXFWLRQ��,QVWUXFWLRQDO�
6FLHQFH������������

*ULIILQ��7��'���:LOH\��-���	�6DODV��&��5����������6XSSRUWLQJ�HIIHFWLYH�VHOI�UHJXODWHG�
OHDUQLQJ��7KH�FULWLFDO�UROH�RI�PRQLWRULQJ��'DODP�5��$]HYHGR��	�9��$OHYHQ�
�3HQ\XQW����,QWHUQDWLRQDO�+DQGERRN�RI�0HWDFRJQLWLRQ�DQG�/HDUQLQJ�
7HFKQRORJLHV �KDO����������1HZ�<RUN��6SULQJHU�6FLHQFH�%XVLQHVV�0HGLD�

*XLOIRUG��-��3����������&UHDWLYH�DELOLWLHV�LQ�WKH�DUWV��3V\FKRORJLFDO�5HYLHZ��������

+DUJURYH��5��$���	�1LHWIHOG��-��/����������7KH�LPSDFW�RI�PHWDFRJQLWLYH�LQVWUXFWLRQ�
RQ�FUHDWLYH�SUREOHP�VROYLQJ��7KH�-RXUQDO�RI�([SHULPHQWDO�(GXFDWLRQ������
����

+D\HV��-��5����������&RJQLWLYH�SURFHVV�LQ�FUHDWLYLW\��2FFDVLRQDO�3DSHU�

+HDOH��5���	�7Z\FURVV��$����������9DOLGLW\�DQG�UHOLDELOLW\�LQ�TXDQWLWDWLYH�UHVHDUFK��
(YLGHQFH�%DVHG�1XUVLQJ��������

+HQQHVVH\���*��0����������3URELQJ�WKH�GLPHQVLRQ�RI�PHWDFRJQLWLRQ��,PSOLFDWLRQV�
IRU�FRQFHSWXDO�FKDQJH�WHDFKLQJ�OHDUQLQJ��$QQXDO�0HHWLQJ�RI�WKH�1DWLRQDO�
$VVRFLDWLRQ�IRU�5HVHDUFK�LQ�6FLHQFH�7HDFKLQJ� %RVWRQ�

+XDQJ��/��&���	�6KLDX��:��/����������)DFWRUV�DIIHFWLQJ�FUHDWLYLW\�LQ�LQIRUPDWLRQ�
V\VWHP�GHYHORSPHQW��,QVLJKW�IURP�D�GHFRPSRVLWLRQ�DQG�3/6�0*0$��
,QGXVWULDO�0DQDJHPHQW�	�'DWD�6\VWHP������������������

+XJKHV��'��-���/HH��$���7LDQ��:��$���1HZPDQ��$���	�/HJRRG��$����������
/HDGHUVKLS��FUHDWLYLW\��DQG�LQQRYDWLRQ��$�FULWLFDO�UHYLHZ�DQG SUDFWLFDO�
UHFRPHQGDWLRQV��7KH�/HDGHUVKLS�4XDUWHUO\�

.DSRRU��+����������6H[�GLIIHUHQFHV�DQG�VLPLODULWLHV�LQ�QHJDWLYH�FUHDWLYLW\��
3HUVRQDOLW\�DQG�,QGLYLGXDO�'LIIHUHQFHV�
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.DXIPDQ��-��&���	�%HJKHWWR��5��$����������%H\RQG�DQG�OLWWOH��7KH�IRXU�&�PRGHO�RI�
FUHDWLYLW\��5HYLHZ�RI�*HQHUDO�3V\FKRORJ\��������������

.KH]UORX��6����������7KH�UHODWLRQVKLS�EHWZHHQ�FRJQLWLYH�DQG�PHWDFRJQLWYH�
VWUDWHJLHV��DJH��DQG�OHYHO�RI�HGXFDWLRQ��7KH�5HDGLQJ�0DWUL[���������������

.LP��<��5���3DUN��0��6���0RRUH��7��-���	�9DUPD��6����������0XOWLSOH�OHYHOV�RI�
PHWDFRJQLWLRQ�DQG�WKHRU�HOLFLWDWLRQ�WKURXJK�FRPSOH[�SUREOHP�VROYLQJ�WDVN��
7KH�-RXUQDO�RI�0DWHPDWLFDO�%HKDYLRU��������������

.OHLEHXNHU��6��:���'H�'UHX��&��.���	�&URQH��(��$����������&UHDWLYLW\�
GHYHORSPHQW�LQ�DGROHVFHQFH��,QVLJKW�IURP�EHKDYLRU��EUDLQ��DQG�WUDLQLQJ�
VWXGLHV��1HZ�'LUHFWLRQV�IRU�&KOG�DQG�$GRORVFHQW�'HYHORSPQHW����������
���

.R]EHOW��$���%HJKHWWR��5��$���	�5XQFR��0��$����������7KHRULHV�RI�&UHDWLYLW\��
'DODP�-��.DXIPDQ��	�5��-��6WHUQEHUJ��3HQ\XQW����+DQGERRN�RI�&UHDWLYLW\
�KDO����������&DPEULGJH��&DPEULGJH�8QLYHUVLUW\�3UHVV�

.ULVND��6��'���6DVV��0��0���	�)XOFRPHU��0��&����������$VVHVVLQJ�OLPLWDWLRQV�DQG�
XVHV�RI�FRQYHQLHQFH�VDPSOHV��$�JXLGH�IRU�JUDGXDWH�VWXGHQWV��6HFWLRQ�RQ�
6WDWLVWLFDO�(GXFDWLRQ������������

.XKQ��'����������0HWDFRJQLWLYH�GHYHORSPQHW��&XUUHQW�'LUHFWLRQV�LQ�
3V\FKRORJLFDO�6FLHQFH����������

.XKQ��'���	�'HDQ��'����������0HWDFRJQLWLRQ��$�EULGJH�EHWZHHQ�FRJQLWLYH�
SV\FKRORJ\�DQG�HGXFDWLRQDO�SUDFWLFH��7KHRU\�,QWR�3UDFWLFH�������������
����

/DL��(��5����������0HWDFRJQLWLRQ��$�/LWHUDWXUH�5HYLHZ��3HDUVRQ�5HVHDUFK�5HSRUW��
�����

/DVVLJ��&��-����������$SSURDFKHV�WR�FUHDWLYLW\��+RZ�DGRORVFHQWV�HQJDJH�LQ�WKH�
FUHDWLYH�SURFHVV��7KLQNLQJ�6NLOOV�DQG�&UHDWLYLW\�����������

/HXQJ��$��.��\���0DGGX[��:��:���*DOLQVN\��$��'���	�&KLX��&��\����������
0XOWLFXOWXUDO�H[SHULHQFH�HQKDQFKHV�FUHDWLYLW\��7KH�:KHQ�DQG�+RZ������
����

/LOLDQD��&���	�/DYLQLD��+����������*HQGHU�GLIIHUHQFHV�LQ�PHWDFRJQLWLYH�VNLOOV��$�
VWXG\�RI��WK�JUDGH�SXSLOV�LQ�5RPDQLD��,QWHUQDWLRQDO�&2QIHUHQFH�RQ�
(GXFDWLRQ�DQG�(GXFDWLRQDO�3V\FKRORJ\����������

/RFNO��.���	�6FKQHLGHU��:����������'HYHORSPHQWDO�WUHQGV�LQ�FKLOGUHQ
V�IHHOLQJ�RI�
NQRZLQJ�MXGJHPHQW��,QWHUQDWLRQDO�-RXUQDO�RI�%HKDYLRUDO�'HYHORSPHQW��
���������������
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0RJKDGDQ��+��(���3RVKWDUHK��6���$KPDGL��1��7���	�*RRGDU]L��6����������
(QKDQFKLQJ�FUHDWLYLW\�IDFWRUV�ZKLFK�DUH�LPSOHPHQWHG�E\�LUDQLDQ�SDUHQWV��
3URFHGLD�� 6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV�����������������

0RVWDID��0����������IDFWRUV�DIIHFWLQJ�RUJDQLVDWLRQDO�FUHDWLYLW\�DQG�LQQRYDWLYHQHVV�
LQ�HJ\SWLDQ�EXVLQHVV�RUJDQLVDWLRQV��$Q�HPSLULFDO�LQYHVWLJDWLRQ��-RXUQDO�RI�
0DQDJHPHQW�'HYHORSPHQW��������������

0RXUJXHV��&���7DQ��0���+HLQ��6���(OOLRWW��-��*���	�*ULJRUHQNR��(��,����������8VLQJ�
FUHDWLYLW\�WR�SUHGLFW�IXWXUH�DFDGHPLF�SHUIRUPDQFH��$Q�DSSOLFDWLRQ�RI�
$XURUD
V�ILYH�VXEWHVWV�IRU�FUHDWLYLW\��/HDUQLQJ�DQG�,QGLYLGXDO�'LIIHUHQFHV��
������������

0XNPLQLQ��$���+DU\DQWR��(���)DMDU\DQL��1���	�<XOKHQOL���7����������7KH�
DFKLHYHPHQW�LGHRORJ\�DQG�WRS�GRZQ�QDWLRQDO�VWDQGDUGL]HG�H[DP�SROLF\�LQ�
,QGRQHVLD��9RLFHVV�IURP�ORFDO�HQJOLVK�WHDFKHUV��7XUNLVK�2QOLQH�-RXUQDO�RI�
4XDOLWDWLYH�,QTXLU\�����������

1DPL��<���0DUVRROL��+���	�$VKRXUL��0����������7KH�UHODWLRQVKLS�EHWZHHQ�
FUHDWLYLW\�DQG�DFDGHPLF�DFKLHYHPHQW��3URFHGLD�� 6RFLDO�DQG�%HKDYLRUDO�
6FLHQFHV�������������

1HOVRQ��7��2���	�1DUHQV��/����������0HWDPHPRU\��$�WKHRULWLFDO�IUDPHZRUN�DQG�
QHZ�ILQGLQJV��7KH�3V\FKRORJ\�RI�/HDUQLQJ�DQG�0RWLYDWLRQ�����

1HZHOO��$���6KDZ��-��&���	�6LPRQ��+��$����������7KH�3URFHVV�RI�&UHDWLYH�
7KLQNLQJ� 6DQWD�0RQLFR��7KH�5DQG�&RUSRUDWLRQ�

2(&'�$VLDQ�'HYHORSPHQW�%DQN����������(GXFDWLRQ�LQ�,QGRQHVLD� 3DULV��2(&'�
3XEOLVKLQJ�

3OXFNHU��-��$���	�0DNHO��0��&����������$VVHVVPHQW�RI�FUHDWLYLW\��'DODP�-��&��
.DXIPDQ��	�5��-��6WHUQEHUJ��7KH�&DPEULGJH�+DQGERRN�RI�&UHDWLYLW\ �KDO��
��������1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV�

3OXFNHU��-��$���%HJKHWWR��5��$�� 	�'RZ��*��7����������:K\�LVQ
W�FUHDWLYLW\�PRUH�
LPSRUWDQW�WR�HGXFDWLRQDO�SV\FKRORJLVWV"�3RWHQWLDOV��SLWIDOOV��DQG�IXWXUH�
GLUHFWLRQV�LQ�FUHDWLYLW\��(GXFDWLRQDO�3V\FKRORJLVW���������������

3UHLVV��'��'���&RVPHOOL��'���*UDX��9���	�2UWL]��'����������([DPLQLQJ�WKH�LQIOXHQFH�
RI�PLQG�ZDQGHULQJ�DQG�PHWDFRJQLWLRQ�RQ�FUHDWLYLW\�LQ�XQLYHUVLW\�DQG�
YRFDWLRQDO�VWXGHQWV��/HDUQLQJ�DQG�,QGLYLGXDO�'LIIHUHQFHV����������

5D]DOL��1��0���	�:DK��%��<����������3RZHU�FRPSDULVRQV�RI�6KDSLUR�:LON��
.ROPRJRURYH�6PLUQRY��/LOOLHIRUV��DQG $QGHUVRQ�'DUOLQJ�WHVWV��-RXUQDO�RI�
6WDWLVWLFDO�0RGHOLQJ�DQG�$QDO\WLFV�����������

5KRGHV��0����������$Q�DQDO\VLV�RI�FUHDWLYLW\��7KH�3KL�GHOWD�.DSSDQ�������������
����
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ϲϭ

5LFKDUGV��5����������(YHU\GD\�FUHDWLYLW\�DQG�WKH�DUWV��:RUOG�)XWXUHV��7KH�-RXUQDO�
RI�1HZ�3DUDGLJP�5HVHDUFK�����������������

5XQFR��0��$����������&UHDWLYLW\�DQG�GHYHORSPHQW��UHFRPPHQGDWLRQV��1HZ�
'LUHFWLRQV�IRU�&KLOG�DQG�$GRORVFHQW�'HYHORSPHQW�����

5XQFR��0��$����������3HUVRQDO�FUHDWLYLW\��'HILQLWLRQ�DQG�GHYHORSPHQWDO�LVVXHV��
1HZ�'LUHFWLRQ�IRU�&KLOG�'HYHORSPHQW�����������

5XQFR��0��$����������&UHDWLYLW\��$QQXDO�5HYLHZ�RI�3V\FKRORJ\��������������

5XQFR��0��$���	�5LFKDUGV��5����������(PLQHQW�&UHDWLYLW\��(YHU\GD\�&UHDWLYLW\��
DQG�+HDOWK� *UHHQZLFK��$EOH[�3XEOLVKLQJ�&RUSRUDWLRQ�

6DKOEHUJ��3����������7KH�UROH�RI�HGXFDWLRQ�LQ�SURPRWLQJ�FUHDWLYLW\��3RWHQWLDO�
EDUULHUV�DQG�HQDEOLQJ�IDFWRUV��*UHHQ�6FKRRO�

6DQWURFN��-��:����������$�7RSLFDO�$SSURDFK�WR�/LIH�VDSDQ�'HYHORSPHQW ��WK�HG����
1HZ�<RUN��0F*UDZ�+LOO�(GXFDWLRQ�

6DYLF��0����������0DWKHPDWLFDO�SUREOHP�VROYLQJ�YLD�:DOODV�IRXU�VWDJHV�RI�
FUHDWLYLW\��,PSOLFDWLRQV�IRU�WKH�XQGHUJUDGXDWH�FODVVURRP��7KH�0DWKHPDWLFV�
(QWKXVLDVW�����������������

6FKQHLGHU��:���	�$UWHOW��&����������0HWDFRJQLWLRQ�DQG�PDWKHPDWLFV�HGXFDWLRQ��
0DWKHPDWLFV�(GXFDWLRQ��������������

6FKUDZ��*����������3URPRWLQJ�JHQHUDO�PHWDFRJQLWLYH�DZDUHQHVV��,QVWUXFWLRQDO�
6FLHQFH��������������

6FKUDZ��*����������3URPRWLQJ�JHQHUDO�PHWDFRJQLWLYH��'DODP�+��-��+DUPDQ��
0HWDFRJQLWLRQ�LQ�/HDUQLQJ�DQG�,QVWUXFWLRQ �KDO���������.OXZHU�$FDGHPLF�
3XEOLVKHU�

6LJHOPDQ��&��.���	�5LGHU��(��$����������/LIH�6SDQ�+XPDQ�'HYHORSPHQW ��WK�HG����
%HOPRQW��:DGVZRUWK�&HQJDJH�/HDUQLQJ�

6LOYLD��3��-���1XVEDXP��(��&���%HUJ��&���0DUWLQ��&���	�2
&RQQRU��$����������
2SHQQHV�WR�H[SHULHQFH��SODVWLFLW\��DQG�&UHDWLYLW\��([SORULQJ�ORZHU�RUGHU��
KLJKHU�RUGHU��DQG�LQWHUDFWLYH�HIIHFWV��-RXUQDO�RI�5HVHDUFK�LQ�3HUVRQDOLW\�

6LPRQWRQ��'��.����������+LVWRU\��FKHPLVWU\��SV\FKRORJ\��DQG�JHQLXV��$Q�
LQWHOOHFWXDO�DXWRELRJUDSK\�RI�KLVWRULRPHWU\��'DODP�0��5XQFR��	�5��$OEHUW�
�3HQ\XQW����7KHRU\�RI�&UHDWLYLW\ �KDO�����������1HZ%XUU\�3DUN��6DJH�
3XEOLFDWLRQ�

6WHLQ��0��,����������&UHDWLYLW\�DQG�FXOWXUH��7KH�-RXUQDO�RI�3V\FKRORJ\�
,QWHUGLVFLSOLQDU\�DQG�$SSOLHG�����������������
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6WHUQEHUJ��5��-����������7KH�QDWXUH�RI�FUHDWLYLW\��&UHDWLYLW\�5HVHDUFK�-RXUQDO��
�������������

6WHUQEHUJ��5��-����������7KH�DVVHVVPHQW�RI�FUHDWLYLW\��$Q�,QYHVWPHQW�%DVHG�
$SSURDFK��&UHDWLYLW\�5HVHDUFK�-RXUQDO���������������

6WHUQEHUJ��5��-���	�:LOOLDPV��:��0����������+RZ�WR�'HYHORS�6WXGHQW�&UHDWLYLW\�
$OH[DQGULD��$VVRFLDWLRQ�IRU�6XSHUYLVLRQ�DQG�&XUULFXOXP 'HYHORSPHQW�

6XU\DGDUPD��'����������7KH�4XDOLW\�RI�(GXFDWLRQ�LQ�,QGRQHVLD��:HLJKHG��
0HDVXUHG��DQG�)RXQG�:DLWLQJ��)RUXP�.DMLDQ�3HPEDQJXQDQ� -DNDUWD��
60(58�5HVHDUFK�,QVWLWXWH�

7RUUDQFH��(��3����������6FLHQWLILF�YLHZV�RI�FUHDWLYLW\�DQG�IDFWRUV�DIIHFWLQJ�LWV�
JURZWK��&UHDWLYLW\�DQG�/HDUQLQJ�����������������

9HORR��$���5DQL��0��$���	�+DULKDUDQ��.����������7KH�UROH�RI�JHQGHU�LQ�WKH�XVH�RI�
PHWDFRJQLWLYH�DZDUHQHVV�UHDGLQJ�VWUDWHJLHV�DPRQJ�ELRORJ\�VWXGHQWV��$VLDQ�
6RFLDO�6FLHQFH��������

9HUJDUD�&DVWLOOR��0���*DOOHJXLOORV��1��%���&XHOOR��/��-���$OYDUH]�0DULQ��$���	�
2SD]R��$��&����������'RHV�VRFLRHFRQRPLF�VWDWXV�LQIOXHQFH�VWXGHQW�
FUHDWLYLW\��7KLQNLQJ�6NLOOV�DQG�&UHDWLYLW\��������������

:DWVRQ��-����������'HIHUUHG�FUHDWLYLW\�([SORULQJ�WKH�LPSDFW�RI�DQ�XQGHUJUDGXDWH�
OHDUQLQJ�H[SHULHQFH�RQ�SHUVRQDO�SUDFWLFH��7HDFKLQJ�DQG�7HDFKHU�
(GXFDWLRQ��������������

=DPSHWDNLV��/��$���%RXUDQWD��1���	�0RXVWDNLV��9��6����������2Q�WKH�UHODWLRQVKLS�
EHWZHHQ�LQGLYLGXDO�FUHDWLYLW\�DQG�WLPH�PDQDJHPHQW��7KLQNLQJ�6NLOOV�DQG�
&UHDWLYLW\�����������

=XOILNDU��7����������7KH�PDNLQJ�RI�,QGRQHVLDQ�(GXFDWLRQ��$Q�RYHUYLHZ�RQ�
HPSRZHULQJ�,QGRQHVLDQ�7HDFKHUV��-RXUQDO�RI�,QGRQHVLDQ�6RFLDO�6FLHQFHV�
DQG�+XPDQLWLHV�����������
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