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��$H�0�$PDJDVDNL�7�.DNHPL]X�0� ��������0RWLYHV� WR� UHPDLQ� LQ� FRPSHWLWLYH� FROOHJH� VSRUWV�� �WK�
,2&�ZRUOG�FRQJUHVV�RQ�VSRUW�VFLHQFHV��6\GQH\�$XVWUDOLD��
��%LGGOH�6�$NDQGH�$�������� 7RZDUGV� DQ� XQGHUVWDQGLQJ� RI� FKLOGUHQ
V� PRWLYDWLRQ� IRU� SK\VLFDO�
DFWLYLW\�� $FKLHYHPHQW� JRDO� RULHQWDWLRQ�� EHOLHIV� DERXW� VSRUW� VXFFHVV� DQG� VSRUW� HPRWLRQ� LQ�
=LPEDEZHDQ�FKLOGUHQ��3V\FKRORJ\�DQG�KHDOWK�������������
��%LGGOH�6�6DOOLV�-�&DYLOO�1�������� <RXQJ� DQG� DFWLYH"� <RXQJ� SHRSOH� DQG� KHDOWK� HQKDQFLQJ�
SK\VLFDO�DFWLYLW\�+HDOWK�HGXFDWLRQ�DXWKRULW\��
��%LGGOH�6��������&RJQLWLYH�WKHRULHV�RI�PRWLYDWLRQ�DQG�WKH�VHOI�,Q�.�5�)R[�(G���7KH�SK\VLFDO�VHOI��
)URP�PRWLYDWLRQ�WR�ZHOO�EHLQJ�+XPDQ�.LQHWLFV�3XEOLVKHU��
��%UXVWHG�5�-�������� <RXWK� LQ� VSRUW�3V\FKRORJLFDO� FRQVLGHUDWLRQV�,Q�
5�1�6LJHU�0�0XUSK\�/�.�7HQQDQW�(GV��+DQGERRN�RI�UHVHDUFK�RQ�VSRUW�SV\FKRORJ\�0DFPLOODQ��
��%XRQDPDQR�5�0XVVLQR�$�������� 3DUWLFLSDWLRQ� PRWLYDWLRQ� LQ� ,WDOLDQ� \RXWK� VSRUW� �� 7KH� VSRUW�
SV\FKRORJLVW������������
��&XU\�)�%LGGOH�6��������$FKLHYHPHQW�JRDOV�DQG�SHUFHLYHG�DELOLW\�SUHGLFW�LQYHVWPHQW�LQ�OHDUQLQJ�
D VSRUW�WDVN��%ULWLVK�-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\���������������
��'XGD�-�/��������*RDOV�$�VRFLDO�FRJQLWLYH�DSSURDFK�WR�VWXG\�RI�DFKLHYHPHQW�PRWLYDWLRQ�LQ�VSRUW��
,Q�5�1�6LJHU�0�0XUSK\�/�.�7HQQDQW�(GV��+DQGERRN�RI�UHVHDUFK�RQ�VSRUW�SV\FKRORJ\�0DFPLOODQ��
��*DOODKXH�'�� 2]PRQ� �� ������� 8QGHUVWDQGLQJ� PRWRU� GHYHORSPHQW�� �WK� HGLWLRQ�0F*UDZ�+LOO�
SXEOLVKHU��
���*LOO�'�/� �������3V\FKRORJLFDO� G\QDPLFV� RI� VSRUW� DQG� H[HUFLVH� ��QG� HGLWLRQ�� +XPDQ� .LQHWLFV�
3XEOLVKHU��
���*LOO�'�/��:LOOLDPV�/��������&RPSHWLWLYH�RULHQWDWLRQ�DQG�PRWLYHV�RI�DGXOW� VSRUW�DQG�H[HUFLVH�
SDUWLFLSDQWV��-RXUQDO�RI�6SRUW�%HKDYLRU���������������
���*RXOG�5��:LQEHUJ�$��������)RXQGDWLRQ�RI�VSRUW�DQG�H[HUFLVH�SV\FKRORJ\��QG�HGLWLRQ��+XPDQ�
.LQHWLFV�3XEOLVKHU��
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���*RXGDV�0�%LGGOH�6�)R[�.�������� $FKLHYHPHQW� JRDO� RULHQWDWLRQV� DQG� LQWULQVLF�PRWLYDWLRQ� LQ�
SK\VLFDO�ILWQHVV�WHVWLQJ�ZLWK�FKLOGUHQ��3HGLDWULF�([HUFLVH�6FLHQFH������������
���*ROGILQH�%�'�� 1DKDV�0�������� ,QFRUSRUDWLRQ� KHDOWK� ILWQHVV� FRQFHSWV� LQ� VHFRQGDU\� SK\VLFDO�
HGXFDWLRQ�FXUULFXOXP��-RXUQDO�RI�6FKRRO�+HDOWK��������������
���+D\ZRRG�.�&DWFKHOO� �������� /LIH� VSDQ� PRWRU� GHYHORSPHQW�� �QG HGLWLRQ� �+XPDQ� .LQHWLFV�
3XEOLVKHU��
���+RGJHV�.�3HWOLFKNRII�/��������*RDO�SURILOHV�LQ�VSRUW�PRWLYDWLRQ��$�FOXVWHU�DQDO\VLV��-RXUQDO�RI�
6SRUW�DQG�([HUFLVH�3V\FKRORJ\���������������
���,VVDFV�/��3D\QH�9��������+XPDQ�PRWRU�GHYHORSPHQW��UG�HGLWLRQ��0D\ILHOG�3XEOLVKHU��
���,QJOHGHZ�'�.��0DUNODQG�'��������([HUFLVH�PRWLYHV�DQG�VWDJHV�RI�FKDQJHV��-RXUQDO�RI�KHDOWK�
SV\FKRORJ\���������������
���.HUPHU�-�7UHZ�.�2JOHV�6��������<RXQJ�SHRSOH
V�LQYROYHPHQW�LQ�VSRUW�5RXWOHGJH��
���.LQJ�/��:LOOLDPV�7��������*RDO�RULHQWDWLRQ�DQG�SHUIRUPDQFH�LQ�PDUWLDO�DUWV��-RXUQDO�RI�6SRUW�
%HKDYLRU�����������������
���.RLYXOD�1��������6SRUW�SDUWLFLSDWLRQ��GLIIHUHQFHV�LQ�PRWLYDWLRQ�DQG�DFWXDO�SDUWLFLSDWLRQ�GXH�WR�
JHQGHU�W\SLQJ��-RXUQDO�RI�VSRUW�%HKDYLRU���������������
���.ROW�*�.LUNE\�5�������� $� FURVV�FXOWXUDO� LQYHVWLJDWLRQ� RI� UHDVRQV� IRU� SDUWLFLSDWLRQ� LQ�
J\PQDVWLFV��,QW�-�6SRUW�3V\FK���������������
���/HP\UH�3�5REHUWV�*�2PPXQGVHQ�<�������� (JR� JRDO� RULHQWDWLRQ� DQG� WKH� PRGHUDWLQJ� UROH� SI�
SHUFHLYHG�DELOLW\� LQ�SUHGLFWLQJ�VSRUWSHUVRQVKLS�EHKDYLRXU�LQ�\RXWK�IRRWEDOO�&RQJUHV�,QWHUQDWLRQDO�
GH�OD�6)36�3DULV��
���/HZWKZDLWH�5�� 3LSDUR�$�-� �������� *RDO� RULHQWDWLRQ� LQ� \RXQJ� FRPSHWLWLYH� DWKOHWH�3K\VLFDO�
DFKLHYHPHQW�� VRFLDO�UHODWLRQ� DQG� H[SHULHQWLDO� FRQFHUQV�� -RXUQDO� RI� UHVHDUFK� LQ�
SHUVRQDOLW\����������������
���/L�)�+DUPHU�3�&KL�/�9RQJMDWXUDW�1�������� &URVV�FXOWXUDO� YDOLGDWLRQ� RI� WKH� 7DVN� DQG� HJR�
2ULHQWDWLRQ�LQ�6SRUW�4XHVWLRQQDLUH��-RXUQDO�RI�6SRUW�DQG�([HUFLVH�3V\FKRORJ\�������������
���1LFKROV�-�*��������7KH�FRPSHWLWLYH�HOKRV�DQG�GHPRFUDWLF�HGXFDWLRQ��+DUYDUG�8QLYHUVLW\�3UHVV��
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���1LFKRODV�&�3HDUFH�-�7�3HQWRQ\�7�0�3LO]�&�.� �������� 3XUSRVHV� IRU� SDUWLFLSDWLQJ� LQ� VSRUW�D�
FRPSDULVRQ�RI�JHQGHU�DJH�DQG�OHYHO�RI�LQYROYHPHQW�LQ�DQ�$XVWUDOLDQ�VHWWLQJ��
���1HZWRQ�0�GXGD�-�������� 7KH� LQWHUDFWLRQ� RI� PRWLYDWLRQDO� FOLPDWH� �GLVSRVLWLRQDO� JRDO�
RULHQWDWLRQV�DQG�SHUFHLYHG�DELOLW\�LQ�SUHGLFWLQJ�LQGLFHV�RI�PRWLYDWLRQ��,QW�-�6SRUW�3V\FK�������������
���2JOHV�%�0��0DVWHUV�.�6��������2OGHUV�YV�\RXQJHU�DGXOW�PDOH�PDUDWKRQ�UXQQHUV�3DUWLFLSDWLYH�
PRWLYHV�DQG�WUDLQLQJ�KDELWV��-RXUQDO�RI�6SRUW�%HKDYLRU���������������
���2PPXQGVHQ�<�5REHUWV�*��������*RDO�RULHQWDWLRQV�DQG�SHUFHLYHG�SXUSRVHV�RI�WUDLQLQJ�DPRQJ�
HOLWH�DWKOHWHV��3HUFHSWXDO�DQG�0RWRU�6NLOOV���������������
���3DSDLRDQQRX�$�7KHRGRUDNLV�<��������$WWLWXGHV�YDOXHV�DQG�JRDOV��D�WHVW�RI�WKUHH�PRGHOV�IRU�WKH�
SUHGLFWLRQ�RI�LQWHQWLRQ�IRU�SDUWLFLSDWLRQ�LQ�SK\VLFDO�HGXFDWLRQ��
���5\FNPDQ�.��+DPHO�-� ��������3HUFHLYHG�SK\VLFDO�DELOLW\�GLIIHUHQFHV� LQ� WKH� VSRUW�SDUWLFLSDWLRQ�
PRWLYHV�RI�\RXQJ�DWKOHWHV��,QW�-�6SRUW�3V\FK���������������
���5RJHUV�+�7DPPHQ�9�0RUULV�$��������0RWLYDWLRQ�LQ�UHFUHDWLRQDO�H[HUFLVH�SDUWLFLSDQWV��WK�,2&�
ZRUOG�FRQJUHVV�RQ�VSRUW�VFLHQFHV��6\GQH\�$XVWUDOLD��
���6LQJHU�5�0XUSK\�'�7HQQDQW�6��������+DQGERRN�RI�UHVHDUFK�RQ�VSRUW��SV\FKRORJ\��QG�HGLWLRQ��
6DJH�3XEOLVKHU��
���6LW�&�/LQGQHU�.�������0RWLYDWLRQDO� RULHQWDWLRQV� LQ� \RXWK� VSRUW� SDUWLFLSDWLRQ�� 8VLQJ�
DFKLHYHPHQW�JRDO�WKHRU\�DQG�UHYHUVDO�WKHRU\��3HUVRQDOLW\�DQG�LQGLYLGXDO�'LIIHUHQFHV���������������
���6ROPRQ�0�$�%RRQH�-�������� 7KH� LPSDFW� RI� VWXGHQW� JRDO� RULHQWDWLRQ� LQ� SK\VLFDO� HGXFDWLRQ�
FODVVHV��5HVHDUFK�4XDUWHUO\�IRU�([HUFLVH�DQG�6SRUW���������������
���6WHSKHQV�'�(�������7KH�UHODWLRQVKLS�RI�JRDO�RULHQWDWLRQ�DQG�SHUFHLYHG�DELOLW\�WR�HQMR\PHQW�DQG�
YDOXH�LQ�\RXWK�VSRUW��3HGLDWULF�([HUFLVH�6FLHQFH�������������
���6WHSKHQV�'�-DQ]�.��������*RDO�RULHQWDWLRQ�DQG�UDWLQJV�RI�SHUFHLYHG�H[HUWLRQ�LQ�JUDGHG�H[HUFLVH�
WHVWLQJ�RI�DGROHVFHQWV��3HUFHSWXDO�DQG�0RWRU�6NLOOV���������������
���6WXHFN��0�2���������3K\VLFDO�DFWLYLW\�SDWWHUQ�DQG�FKDUDFWHULVWLFV�RI�KLJK�VFKRRO�VWXGHQWV�LQ�D�
*RYHQRU�KRQRU�SURJUDP��0�$�WKHVLV��
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���7KHRGRUDNLV�<���������$�WHVW�RI�WKUHH�PRGHO�IRU�WKH�SUHGLFWLRQ�RQ�LQWHQWLRQ�IRU�SDUWLFLSDWLRQ�LQ�
SK\VLFDO�HGXFDWLRQ�OHVVRQV��,QW�-�6SRUW�3V\FK�����������������
���7UHPEDWK�(�0�6]DER�$�%D[WHU�0�-�������3DUWLFLSDWLRQ� PRWLYHV� LQ� OHLVXUH� FHQWHU� SK\VLFDO�
DFWLYLWLHV��$WKOHWLF�,QVLJKW��7KH�RQOLQH�-RXUQDO�RI�6SRUW�3V\FKRORJ\��
���86$�VZLPPLQJ�RUJDQL]DWLRQ���������:K\�GR�NLGV�TXLW"�ZZZ�XVVZLP�RUJ��
���9DQ�YRRUKLV�$��������6SRUW�SDUWLFLSDWLRQ�DQG� OHYHO� RI�FRPPLWPHQW�DPRQJ�YDU\LQJ�GHJUHH�RI�
VSRUW�LQYROYHPHQW��7KHVLV��6SULQJILHOG�FROOHJH��
���9LLUD�5�5XGVHSS�/��������$FKLHYHPHQW�JRDO�RULHQWDWLRQV��EHOLHIV�DERXW�VSRUW�VXFFHVV�DQG�VSRUW�
HPRWLRQV� DV� UHODWHG� WR� PRGHUDWH� WR� YLJRURXV� SK\VLFDO� DFWLYLW\� RI� DGROHVFHQWV�� 3V\FKRORJ\� DQG�
+HDOWK���������������
���:DWNLQV�%�� <RXUJHQ�/� �������� &URVV�QDWLRQDO� FRPSDULVRQ� RI� PRWLYDWLRQ� IRU� SDUWLFLSDWLRQ� LQ�
SK\VLFDO� DFWLYLW\� RI� $XVWUDOLDQ� DQG� $PHULFDQ� DGROHVFHQWV�� ,Q� %URRP�HG��&RPSDUDWLYH� SK\VLFDO�
HGXFDWLRQ�DQG�VSRUW������������
���:HLVV�0�5�&KXPHWRQ�1��������0RWLYDWLRQDO�RULHQWDWLRQ�LQ�VSRUW��,Q�7�+RUQ�(GV���$GYDQFHV�LQ�
VSRUW�SV\FKRORJ\��+XPDQ�.LQHWLFV�3XEOLVKHU��
���:HLVV�0�5�3HWOLFKNRII�/�0�������&KLOGUHQ
V�PRWLYDWLRQ�IRU�SDUWLFLSDWLRQ�DQG�ZLWKGUDZDO�IURP�
VSRUW��,GHQWLI\LQJ�WKH�PLVVLQJ�OLQNV��3HGLDWULFV�H[HUFLVH�6FLHQFH������������
���:KLWH�6�=HOOQHU�6��������7KH�UHODWLRQVKLS�EHWZHHQ�JRDO�RULHQWDWLRQ��EHOLHIV�DERXW�WKH�FDXVHV�RI�
VSRUW� VXFFHVV�� DQG� WUDLW� DQ[LHW\� DPRQJ� KLJK� VFKRRO�� LQWHUFROOHJLDWH� DQG� UHFUHDWLRQDO� VSRUW�
SDUWLFLSDQWV��WKH�6SRUW�3V\FKRORJLVW�����������
���:KLWH�6�'XGD�-�.HOOHU�0�������� WKH� UHODWLRQVKLS� EHWZHHQ� JRDO� RULHQWDWLRQ� DQG� SHUFHLYHG�
SXUSRVHV�RI�VSRUW�DPRQJ�\RXWK�VSRUW�SDUWLFLSDQWV��-RXUQDO�RI�6SRUW�%HKDYLRU���������������
���:LOOLDPV�-�0� �������� $SSOLHG� VSRUW� SV\FKRORJ\�� SHUVRQDO� JURZWK� WR� SHDN� SHUIRUPDQFH�� �WK�
HGLWLRQ��0D\ILHOG�3XEOLVKHU��
���:LOOLDPV�$��������3K\VLFDO�DFWLYLW\�SDWWHUQ�DPRQJ�DGROHVFHQWV��VRPH�FXUULFXOXP�LPSOLFDWLRQ��
3K\VLFDO�HGXFDWLRQ�5HYLHZ��������������
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���=DKDULDGLV�3�%LGGOH�6�-�������*RDO�RULHQWDWLRQ�DQG�SDUWLFLSDWLRQ�PRWLYHV�LQ�SK\VLFDO�HGXFDWLRQ�
DQG� VSRUW�7KHLU� UHODWLRQVKLSV� LQ�(QJOLVK� VFKRRO�FKLOGUHQ��$WKOHWLF� ,QVLJKW��7KH�RQOLQH� -RXUQDO�RI�
6SRUW�3V\FKRORJ\��
�


