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$EVWUDFW 
$�GULYLQJ� SDUDGLJP� RI� QDQRPDWHULDOV� GHVLJQ� LV� WKH� ERWWRP-XS� DVVHPEO\� RI� QDQRVFDOH� FRPSRQHQWV�
LQWR�XVHIXO�VWUXFWXUHV��0HHWLQJ�WKLV�JROG�VWDQGDUG�UHTXLUHV�FRQWURO�RYHU�PDWHULDO�LQWHUDFWLRQV�DW�QDQR��
PHVR-��DQG�PDFURVFRSLF�OHQJWK�VFDOHV���,Q�SRO\PHU�QDQRFRPSRVLWHV�RQH�PHWKRG�RI�H[HUWLQJ�FRQWURO�
RYHU�SDUWLFOH�GLVSHUVLRQ�DQG�DVVHPEO\�LV�WKURXJK�V\QWKHWLF�FRQWURO�RYHU�WKH�JUDIW�SRO\PHU��RU�SRO\PHU�
EUXVK��ZKLFK�H[SHULHQFHV�ZHWWLQJ�WUDQVLWLRQV�WKDW�GLFWDWH�WKH�VWDELOLW\�DQG�G\QDPLFV�RI�WKH�SDUWLFOHV�LQ�
SRO\PHU� VROXWLRQV� DQG� PHOWV�� 8VLQJ� D� UDQJH� RI� WHFKQLTXHV� LQFOXGLQJ� FRQWUROOHG-UDGLFDO�
SRO\PHUL]DWLRQV��VWDWLF�DQG�G\QDPLF�ODVHU�DQG�[-UD\�VFDWWHULQJ��PLFUR-�DQG�PDFUR-UKHRORJ\��DQG�VHOI-
FRQVLVWHQW� PHDQ� ILHOG� WKHRULHV�� ZH� IRUPXODWH� V\VWHPV� RI� IXQGDPHQWDO� DQG� LQGXVWULDO� UHOHYDQFH� WR�
HOXFLGDWH� WKH� HIIHFWV� RI� JUDIW� SRO\PHU�ZHWWLQJ� DW� ORZ� DQG� KLJK� JUDIW� GHQVLWLHV�� ,Q� WKLV� WDON�ZH�ZLOO�
VKRZ� WKDW� WKH�ZHWWLQJ�DQG� IORZ�EHKDYLRUV�FDQ�EH�TXDQWLILDEO\� OLQNHG� WR� WKH�SDUWLFOH�PLFURVWUXFWXUH�
DQG�YLVFRHODVWLF�SURSHUWLHV��2YHUDOO�� WKHVH� VWXGLHV� UHSUHVHQW� UREXVW�ZD\V� RI�TXDQWLI\LQJ� WKH� IDFWRUV�
WKDW�FRQWURO�WKH�LQWHUDFWLRQV�RI�SRO\PHU-JUDIWHG�QDQRSDUWLFOHV�LQ�SRO\PHU�VROXWLRQV�DQG�PHOWV�� ��� 

 
%LRJUDSK\ 
'DYLG� *UHHQ� LV� DQ� $VVRFLDWH� 3URIHVVRU� LQ� WKH� GHSDUWPHQWV� RI�
0DWHULDOV� 6FLHQFH� DQG�&KHPLFDO� (QJLQHHULQJ� DW� WKH�8QLYHUVLW\�
RI�9LUJLQLD��7KH�RYHUDUFKLQJ�WKHPH�RI�KLV�VWXGLHV�LV�WR�HOXFLGDWH�
DQG�TXDQWLI\� KRZ�SRO\PHUV� DW� LQWHUIDFHV� FRQWURO� WKH� DFWLRQV�RI�
QDQRSDUWLFOHV�DQG�SRO\PHU�GURSOHWV�LQ�SRO\PHU�VROXWLRQV��PHOWV��
DQG� EOHQGV� ZLWK� DSSOLFDWLRQV� WRZDUGV� DOO� IDFHWV� RI�
QDQRWHFKQRORJ\�� +H� UHFHLYHG� KLV� 3K'� DW� WKH� 8QLYHUVLW\� RI�
0DU\ODQG� DW� &ROOHJH� 3DUN� �80&3�� LQ� &KHPLFDO� (QJLQHHULQJ�
DQG�KLV�%6�IURP�%RVWRQ�8QLYHUVLW\�LQ�0HFKDQLFDO�(QJLQHHULQJ���
'U��*UHHQ�KDV�ZRQ�D�QXPEHU�RI�DZDUGV�LQFOXGLQJ�D�6ORDQ�3K'�
)HOORZVKLS��16)� ,QWHUQDWLRQDO�3RVWGRFWRUDO�)HOORZVKLS�� DQG�DQ�
16)�&$5((5�$ZDUG� 

 ��� 

7KLV�VHPLQDU�FRXQWV�WRZDUGV�WKH�0(�����VHPLQDU�UHTXLUHPHQW�IRU�0HFKDQLFDO� 
(QJLQHHULQJ�JUDGXDWH�VWXGHQWV� 


