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1RXQV�RI��7LPH�DQG�SODFH�LQ�WKH�+RO\�4XUDQ�
³0RUSWRORJLFDO�DQG�6HPDQWLFDO�6WXG\´�

%\�
1DVVHU�$THHO�$O�=XJKXO�

6XSHUYLVRU�
'U��0RKDPPDG�+DVVDQ�$ZDG��3URI��

$EVWUDFW�
7KLV�VWXG\�DLPV�WR�LQYHVWLJDWH�WKH�QRXQV�RI�WLPH�DQG�SODFH�LQ�WKH�+RO\�4XUDQ�

DQG�GHDOV�ZLWK�WKHQ�RQ�JUDPPDWLFDO�DQG�HYLGHQWLDO�OHYHOV��
2Q�WKH�JUDPPDWLFDO�OHYHO��WKLV�VWXG\�GLVFXVVHV�WKH�HIIRUWV�ZKLFK�ZHUH�H[HUWHG�

E\�JUDPPDWLVLRQ�RI�ROG�DQG�ZKDW�WKH\�KDG�HVWDEOLVKHG�RI�UXOHV�DQG�VWUXFWXUHV�DQG�
WKH�FRQWHPSRUDU\�OLQJXLVWV�HIIRUWV�IRUHPDVWV�LQ�SDUWLFXODU�DQG�ZKDW�WKH\�KDYH�LVVXHG�
RI UHSRUWV�DQG�GHFLVLRQV�LQ�WKLV�UHJDUG�WKLV�LV�LQ�RUGHU�WR�NHHS�EDODQFH�EHWZHHQ�WKH�
UXOHV�RI�JUDPPDWLFDOQHVV�DQG�WKHVH�RI�IRUHPDVWV���DQG�WR�GRWLFH�WKH�H[WHQW�RI�WKH�
DSSOLFDWLRQ�RI�WKHVH�UXOHV�DQG�GHFLVLRQV�RQ�ZKDW�KDV�EHHQ�PHQWLRQHG�LQ�WKH�KRO\�
4XUDQ�LQ�UHJDUG�WR�WKH�QRXQV�RI�WLPH�DQG�SODFH�DV�WKH\�PHQWLRQHG�LQ�WKH�+RO\�

4XUDQ��&RQVHTXHQWO\��WR�UHDFK�WKH�HYLGHQFH��WKURXJK�WKH�FRPSDULVRQ�EHWZHHQ�ERWK�
RI WKHP��

7KLV�VWXG\�FRQVLVWV�RI�LQWURGXFWLRQ�ZKLFK�LQFOXGHV�WKH�DLP�RI�WKLV�UHVHDUFK��
DQG�EULHI�VXPPDU\�RI�SUHYLRXV�VWXGLHV�DQG�WKH�FKDSWHUV�WKDW�FRQVWLWXWHV�WKLV�VWXG\��

,QWURGXFWLRQ�IROORZHG�E\�IRXU�FKDSWHU���ZKHUH�DV�WKH�ILUVW�FKDSWHU�FRQWRXLQV±
D GHSLQLWLRQ�RI�WKH�QRXQV�RI�WLPH�DQG�SODFH�DQG�WKHLU�UHODWUDQVKLS��H[FKDQJH�RI�
QDPLQJ�EHWZHHQ�WKHP�DQG�WLPH�DQG�SODFH�SUHSRVLWLRQ�IURP�WKH�RWKHU�DVSHFW��

&KDSWHU�7ZR�GLVFXVVHV�WKH�GHFLVLRQV�RI�WKH�$UDELF�ODQJXDJH�IRUPLQJ�&DLUR�
WKDW�DUH�UHOHYDQW�WR�WLPH�DQG�SODFH�QRXQV��

&KDSWHU�WKUHH�GLVFXVVHV�WKH�VWUXFWXUHV�RI�WLPH�DQG�SODFH�QRXQV�DV�WKH�
OLQJXLVWV��JUDPPDWUFLRQV��KDYH�HVWDEOLVKHG���DOVR�LW�FRQWDLQV�WKHLU�DSSOLFDWLRQ�



WKURXJK�WKH�GHULYDWLRQ�RI�WKHVH�VWUXFWXUHV�IURP�WKH�KRO\�4XUDQ�DQG�WR�H[WUDFW�QRXQV�
WKDW�DUH�FDWHJRUL]HG�RI�WUL�VWUXFWDUH�DQG�QRQ��WUL�VWUXFWXUH��YRLFHOHVV�DQG�YRLFH�QRXQV��

&KDSWHU�IRXU�GLVFXVVHV�WKH�DFWXDO�FRPPRQ�SDUW�WDNLQJ�EHWZHHQ�WLPH�DQG�
SODFH�QRXQV�DQG�RWKHU�GHULYDWLRQV�DQG�DSSOLHG�RQ�LW�WKURXJK�WKH�H[WUDFWLRQ�RI�

SRWHQWLDO�QRXQV�WKDW�KDYH�PRUH�WKDQ�RQH�GHULYDWLRQ�DQG�WR�GHULYH�WKHLU�VWUXFWXUHV��
&KDSWHU�ILYH�LV�DQ�DWWHPSW�WR�VWXG\�WLPH�DQG�SODFH�QRXQV�WKDW�DUH�ZULWWHQ�LQ�

WKH�+RO\�4XUDQ��:LWK�HYLGHQFH��DFFRUGLQJ�WR�WKH�HYLGHQWLDO�SULQFLSOHV�WKHRU\��
UHVHDUFKHU�KDV�GLYLGHG�LW�LQWR�WKUHH�SULQFLSOHV���WKH�VWXG\�KDV�FRQFOXGHG�ZLWK�UHVXOWV�

WKDW�DUH���ZKDWHYHU�LV�PHQWLRQHG�RI�WLPH�DQG�SODFH�QRXQV�LQ�WKH�+RO\�4XUDQ�LV�
DSSOLFDEOH�WR�OLQJXLVWV�UXOHV�LQ�H[FHSWLRQ�RI�IHZ�FDVHV�ZKLFK�WKHUH�LV�YDULDWLRQ�

DPRQJ�WKHP�(YLGHQWLDO�OHYHO�WKH�ZRUG�LQ�WKH�4XUDQLF�FRQWH[W�LV�FKDUDFWHUL]HG�E\�WKH�
DEXQGDQFH�RI�HYLGHQFH�DQG�ULFKQHVV�LQ�PHDQLQJ�WKDW�DUH�GHULYHG�IURP�WKH�FRXUVH�DV�

LI�LW�LV�D�SODQHW�ZKHUH�PRRQV�DUH�RUELWLQJ�DURXQG�LW�


