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7KLV� FKDSWHU� FRQWDLQV� UHVHDUFK� GHVLJQ�� UHVHDUFKHU� SUHVHQFH�� GDWD� DQG�

VRXUFHV�RI�GDWD�� UHVHDUFK� LQVWUXPHQWV��GDWD�DQDO\VLV� WHFKQLTXH��FKHFNLQJ�YDOLGLW\��

DQG�UHVHDUFK�VWDJHV��

$�� 5HVHDUFK�'HVLJQ�

7KLV�VWXG\�LV�D�TXDOLWDWLYH�UHVHDUFK�DV�WKLV�VWXG\�ZDV�IRFXVLQJ�RQ�WKH�WRWDO�

GHVFULSWLRQ� UDWKHU� WKDQ� EUHDNLQJ� LW� GRZQ� LQWR� YDULDEOHV��$OVR�� LW� GLVFXVVHG� DERXW�

KROLVWLF�SLFWXUH�DQG�GHSWK�XQGHUVWDQGLQJ�UDWKHU�WKDQ�DQDO\VLV�RI�QXPHULF�GDWD���7KH�

UKHWRULFDO�PRYHV�RQ�WKH�GLVFXVVLRQ�VHFWLRQ�RI�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�UHVHDUFK�

DUWLFOH�LQ�WKH�ILHOG�RI�(QJOLVK�/DQJXDJH�6WXGLHV�ZHUH�LQYHVWLJDWHG�LQ�WKLV�UHVHDUFK��

7KH� UHVHDUFK�ZDV� GRQH� DV� QDWXUDO� DV� SRVVLEOH� WR� REVHUYH� WKH� FRPSRQHQW� LQ� 5$�

GLVFXVVLRQ��

7KH�UHVHDUFK�GHVLJQ�RI�WKLV�VWXG\�ZDV�JHQUH�DQDO\VLV�VLQFH�WKH�SXUSRVH�RI�

WKLV� UHVHDUFK� LV� LGHQWLI\LQJ� VSHFLILHG� FKDUDFWHULVWLFV�RI� WKH�PDWHULDO�� ,Q� WKLV� FDVH��

UHVHDUFKHU� DQDO\]HG� WKH� GLVFXVVLRQ� VHFWLRQ� RI� 5$�� ,Q� GRLQJ� WKLV� UHVHDUFK�� WKH�

UHVHDUFKHU� ZRXOG� UHTXLUH� GHHS� H[SODQDWLRQ� FRQQHFWHG� WR� WKH� UKHWRULFDO� PRYH�

LQVWUXPHQW�LWVHOI��7KLV�UHVHDUFK�LV�RUJDQL]HG�WKURXJK�GHVFULSWLYH�DSSURDFK�WR�JHW�D�

GHSWK�XQGHUVWDQGLQJ���

%�� 'DWD�6RXUFH�
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,Q�RUGHU� WR� DQVZHU� WKH� UHVHDUFK�TXHVWLRQV� LQ� WKLV� UHVHDUFK�� WKH� UHVHDUFKHU�

XVHG�D�SULPDU\�GDWD�RQO\��7KH�SULPDU\�GDWD�RI� WKLV� VWXG\�DUH���� UHVHDUFK�DUWLFOH�

GLVFXVVLRQV� LQ� WKH� ILHOG� RI� (QJOLVK� /DQJXDJH� 6WXGLHV� DQG� /LQJXLVWLFV�� ERWK�

TXDQWLWDWLYH� DQG� TXDOLWDWLYH�� 7KH� UHVHDUFK� DUWLFOHV� XVHG�ZHUH� SXEOLVKHG� LQ� �����

�����LQ�7()/,1�DQG�,-$/��7KLV�GDWD�ZDV�REWDLQHG�E\�UHWULHYLQJ�IURP�WKH�RIILFLDO�

ZHEVLWH�RI�WKH�MRXUQDOV��7()/,1��KWWS���MRXUQDO�WHIOLQ�RUJ�LQGH[�SKS�MRXUQDO��,-$/��

KWWSV���HMRXUQDO�XSL�HGX�LQGH[�SKS�,-$/��� $IWHU� WKH� GDWD� ZDV� REWDLQHG�� WKH� GDWD�

ZRXOG� EH� DQDO\]HG� XVLQJ� UXEULF� RI� PRYHV� IURP� <DQJ� 	� $OOLVRQ¶V� �������

IUDPHZRUN��

&�� ,QVWUXPHQW�

5HVHDUFK�LQVWUXPHQW�LV�NQRZQ�DV�PHDVXULQJ�WRRO��,Q�WKLV�VWXG\��UHVHDUFKHU�

DQDO\]HG�WKH�PRYH�DQG�WKH�SDWWHUQ�RI�UHVHDUFK�DUWLFOH�GLVFXVVLRQ�WKURXJK�UXEULF��,Q�

WKLV� UHVHDUFK�� WKH� UXEULF� ZDV� DGDSWHG� IURP� <DQJ� 	� $OOLVRQ� �������� 7KH� UXEULF�

FRQWDLQHG� VHYHQ�PRYHV� DQG� QLQH� VWHSV��7KH� UXEULF�ZDV� WKH� SURGXFW� RI� HPSLULFDO�

LQYHVWLJDWLRQ� RQ� UHVHDUFK� DUWLFOH� GLVFXVVLRQ� VHFWLRQV� LQ� WKH� ILHOG� RI� DSSOLHG�

OLQJXLVWLFV��ZKLFK�LV�DOVR�WKH�IRFXV�RI�WKH�FXUUHQW�VWXG\��

'�� 'DWD�&ROOHFWLRQ�7HFKQLTXH�

7KH�GDWD�LQ�WKLV�VWXG\�ZDV�REWDLQHG�IURP����UHVHDUFK�DUWLFOHV�LQ�WKH�ILHOG�RI�

(QJOLVK� /DQJXDJH� 6WXGLHV� DQG� /LQJXLVWLFV�ZKLFK�ZHUH� SXEOLVKHG� LQ� �����������

7KH�GDWD�ZDV� UHWULHYHG� IURP� WKH�RIILFLDO�ZHEVLWH�RI�7()/,1�DQG� ,-$/� MRXUQDOV��

�7()/,1�� KWWS���MRXUQDO�WHIOLQ�RUJ�LQGH[�SKS�MRXUQDO�� ,-$/��

KWWSV���HMRXUQDO�XSL�HGX�LQGH[�SKS�,-$/���7KH�UHVHDUFKHU�GRZQORDGHG�WKH�GDWD�DQG�
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FODVVLILHG� WKH�GDWD� LQWR�TXDOLWDWLYH�5$�DQG�TXDQWLWDWLYH�5$��$IWHU� WKH�5$V�ZHUH�

FDWHJRUL]HG��WKH�UHVHDUFKHU�UHDG�WKH�GLVFXVVLRQ�VHFWLRQ�DQG�FODVVLILHG�WKH�PRYHV�E\�

ODEHOLQJ� WKH�PRYHV�DFFRUGLQJ� WR� WKH�UXEULF� IURP�<DQJ�DQG�$OOLVRQ���������$IWHU�

WKH�GDWD�ZHUH�ODEHOHG��WKH�UHVHDUFKHU�SXW�WKH�UHVXOWV�LQ�WKH�WDEOH���

(�� 'DWD�$QDO\VLV�

7KH� GDWD� LQ� WKLV� VWXG\� ZDV� H[DPLQHG� GHVFULSWLYHO\� DV� WKLV� VWXG\� XVHG�

TXDOLWDWLYH�DSSURDFK��$V�UHVHDUFK�GHVLJQ��JHQUH�DQDO\VLV�FRXOG�EH�WKH�WHFKQLTXH�IRU�

DQDO\]LQJ� WKH� GDWD�� )XUWKHUPRUH�� WKH� UHVHDUFKHU� GHVFULSWLYHO\� SODFHG� WKH�

H[SODQDWLRQ�FRQFHUQLQJ�WKH�GDWD�WR�EH�GLVFXVVHG�LQWR�WKH�ILQGLQJV�RI� WKH�UHVHDUFK�

ZLWK� FRQVWDQWO\� UHODWLQJ� WR� WKH� UHVHDUFK�TXHVWLRQ� DV� FRQILUPLQJ�ZD\�ZKHWKHU� WKH�

TXHVWLRQV� DUH� DQVZHUHG� RU� QRW�� 7KH� GDWD� JDLQHG� E\� UHWULHYLQJ� IURP� WKH� RIILFLDO�

ZHEVLWH�RI�7()/,1�DQG�,-$/�MRXUQDOV���

$IWHU� FROOHFWLQJ� WKH� GDWD�� WKH� UHVHDUFKHU� FDWHJRUL]LQJ� WKH�PRYH� EDVHG� RQ�

WKH�UXEULF�IURP�<DQJ�	�$OOLVRQ¶V��������IUDPHZRUN��7KH�IUDPHZRUN�FRQVLVWHG�RI�

VHYHQ�PRYHV�DQG�QLQH�VWHSV�DV�IROORZ���

0RYH����%DFNJURXQG�,QIRUPDWLRQ�

0RYH����5HSRUWLQJ�5HVXOWV�

0RYH����6XPPDUL]LQJ�5HVXOWV�

0RYH����&RPPHQWLQJ�RQ�UHVXOWV�

� 6WHS����,QWHUSUHWLQJ�UHVXOWV�

� 6WHS����&RPSDULQJ�UHVXOWV�ZLWK�OLWHUDWXUH�

� 6WHS����$FFRXQWLQJ�IRU�UHVXOWV�

� 6WHS����(YDOXDWLQJ�UHVXOWV�
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0RYH����6XPPDUL]LQJ�WKH�VWXG\�

0RYH����(YDOXDWLQJ�WKH�6WXG\�

� 6WHS����,QGLFDWLQJ�LQIRUPDWLRQV�

� 6WHS����,QGLFDWLQJ�VLJQLILFDQFH�DGYDQWDJH�

� 6WHS����(YDOXDWLQJ�PHWKRGRORJ\�

0RYH����'HGXFWLRQV�IURP�WKH�UHVHDUFK�

� 6WHS����0DNLQJ�6XJJHVWLRQV�

� 6WHS����5HFRPPHQGLQJ�IXUWKHU�UHVHDUFK�

� 6WHS����'UDZLQJ�SHGDJRJLF�LPSOLFDWLRQV�

7KH� UHVHDUFKHU� UHDG�DQG�JDYH� ODEHO� WR� WKH�PRYHV� IRXQG� LQ� WKH�GLVFXVVLRQ�

VHFWLRQV��7KH�UHVHDUFKHU� ODEHOHG�0RYH���DV�0���0RYH���DV�0���0RYH���DV�0���

0RYH���6WHS���DV�0�6���0RYH���6WHS���DV�0�6���0RYH���6WHS���DV�0�6���0RYH�

��6WHS��� DV�0�6���0RYH��� DV�0���0RYH���6WHS��� DV�0�6���0RYH���6WHS��� DV�

0�6��� 0RYH� ��6WHS� �� DV� 0�6��� 0RYH� ��6WHS� �� DV� 0�6��� 0RYH� ��6WHS� �� DV�

0�6���DQG�0RYH���6WHS���DV�0�6���

$IWHU� DQDO\]LQJ� WKH� GDWD�� WKH� UHVHDUFKHU� GLVSOD\HG� WKH� GDWD�� 7KH� GDWD�

IRUPHG� LQ� WDEOH�� VR� WKDW�� LW� ZRXOG� EH� HDVLHU� IRU� WKH� UHVHDUFKHU� DQG� UHDGHU� WR�

FRPSUHKHQG�WKH�GDWD�WKDW�KDYH�EHHQ�FODVVLILHG�EHIRUH���

)�� 7ULDQJXODWLRQ�

7KH� WULDQJXODWLRQ� RI� WKH� GDWD� ZDV� DOVR� HPSOR\HG� LQ� WKLV� VWXG\�� 7KH�

UHVHDUFKHU� WRRN� UDQGRPO\� WKH� UHVHDUFK� DUWLFOHV� IURP� WKH� MRXUQDOV� ZKLFK� ZHUH�

SXEOLVKHG�LQ������������,Q�DGGLWLRQ��WKH�H[SHUW�YDOLGLW\�ZDV�XVHG�LQ�WKLV�VWXG\�LQ�

RUGHU�WR�UHGXFH�WKH�ELDV�DQG�WKH�VXEMHFWLYLW\��7KH�GDWD�ZDV�YDOLGDWHG�E\�/LD�6DILWUL��
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0�3G��D� OHFWXUHU�RI�81,6.$�DQG�+HDGPDVWHU�RI�603�0D¶DULI�18�%HWHW�.HGLUL��

)XUWKHUPRUH�� WR�UHGXFH�WKH�ELDV�� WKH�GDWD�ZHUH�H[DPLQHG�E\�UXEULF� WKDW�KDG�EHHQ�

FKHFNHG�WKH�YDOLGLW\��0RUHRYHU��WKH�UXEULF�KDG�EHHQ�FRQILUPHG�ZLWK�WKH�WKHRU\���

*��5HVHDUFK�6WDJHV�

7KLV�VWXG\�IROORZHG�VRPH�VWDJHV�DV�IROORZ��

��� 'HVLJQLQJ�WKH�6WXG\�

,Q� WKH� EHJLQQLQJ� RI� WKH� VWXG\�� WKH� UHVHDUFKHU� GHVLJQHG� WKH� VWXG\� E\�

SURSRVLQJ� WKH� UHVHDUFK� TXHVWLRQV� DV� ZHOO� DV� GHWHUPLQLQJ� WKH� SXUSRVH� RI� WKH�

VWXG\��$IWHU� WKH�54V�ZHUH� FOHDU�� WKH� UHVHDUFKHU� SODQQHG� WKH�PHWKRGRORJ\� WR�

DQVZHU� WKH� UHVHDUFK� TXHVWLRQV�� 7KLV� VWHS� LV� YHU\� SURPLQHQW� LQ� D� VFLHQWLILF�

UHVHDUFK��DV�LW�GHWHUPLQHV�ZKHWKHU�WKH�UHVHDUFK�LV�YDOLG�RU�QRW��UHOLDEOH�RU�QRW��

DV�ZHOO�DV�VFLHQWLILF�RU�QRW���

��� ,PSOHPHQWLQJ�WKH�'HVLJQ�

$IWHU� GHVLJQLQJ� WKH� UHVHDUFK�� WKH� UHVHDUFKHU� FRQGXFWV� WKH� VWXG\� E\�

IROORZLQJ�WKH�GHVLJQHG�LQYHVWLJDWLRQ��)LUVWO\��WKH�UHVHDUFKHU�REWDLQHG�WKH�GDWD�

UDQGRPO\�IURP����UHVHDUFK�DUWLFOH�IURP�WKH�7()/,1�DQG�,-$/�MRXUQDOV�ZKLFK�

ZHUH� SXEOLVKHG� LQ� ����������� $IWHU� WKH� GDWD� ZDV� FROOHFWHG�� WKH� UHVHDUFKHU�

DQDO\]HG�WKH�GDWD�DQG�GUHZ�D�FRQFOXVLRQ�EDVHG�RQ�WKH�UHVHDUFK�TXHVWLRQV�DQG�

WKH�ILQGLQJV��

��� $QDO\]LQJ�WKH�'DWD�
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,Q� WKLV� VWHS�� WKH�UHVHDUFKHU�DQDO\]HG� WKH�GDWD� WKDW�KDG�FROOHFWHG�XVLQJ�

<DQJ� DQG�$OOLVRQ¶V� ������� IUDPHZRUN�� ,Q� DQDO\]LQJ� WKH�GDWD�� WKH� UHVHDUFKHU�

UHDG�FRPSUHKHQVLYHO\�WKH�UHVHDUFK�DUWLFOH�GLVFXVVLRQ�DQG�LGHQWLILHG�WKH�PRYH�

DQG� VWHSV�� 7KH� UHVHDUFKHU� DOVR� FDWHJRUL]HG� WKH� SDWWHUQ� IRXQG� LQ� WKH� UHVHDUFK�

DUWLFOH� GLVFXVVLRQ� LQ� RUGHU� WR� DQVZHU� WKH� VHFRQG� UHVHDUFK� TXHVWLRQ��

)XUWKHUPRUH��WKH�UHVHDUFKHU�FRQQHFWHG�WKH�UHVXOW�WR�WKH�SUHYLRXV�VWXGLHV��

��� &RQFOXGLQJ�WKH�'DWD�

7KH�ODVW�VWHS�DIWHU�JHWWLQJ�WKH�UHVXOW�RI�WKH�GDWD�DQDO\VLV�ZDV�GUDZLQJ�D�

FRQFOXVLRQ��,Q�WKLV�VWHS��WKH�UHVHDUFKHU�FRQFOXGHG�WKH�ILQGLQJV�RI�WKLV�VWXG\��


