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7ͳ NKyD� Ĉӛ TX\rQ�
Oi�QKӑQ��ÿһF�ÿ P�OkP�
KӑF�� D�GҥQJ�VLQK�
KӑF��/kP�ĈӗQJ

%jL�EiR�WUuQK�Ej\�PӝW�Vӕ ÿһF�ÿLӇP�SKkQ�Eӕ��FҩX�WU~F�Yj�WiL�VLQK�Fk\� TX\rQ�
Oi�QKӑQ� WҥL���TXҫQ� WKӇ WKXӝF� WӍQK� /kP�ĈӗQJ� TX\rQ� Oi�QKӑQ� WKѭӡQJ�PӑF�
WURQJ� UӯQJ� Wӵ QKLrQ� Oi� UӝQJ� YӟL� Fk\� Oi� NLP� Yj� PӝW� Vӕ tW� WURQJ� UӯQJ� Oi� UӝQJ�
WKѭӡQJ�[DQK��1JKLrQ�FӭX�ÿm�[iF�ÿӏQK�ÿѭ F�ORjL�SKkQ�Eӕ WUrQ�FiF�ORҥL�ÿҩW�P�Q�
YjQJ�ÿӓ��KjP�OѭӧQJ�P�Q�WѭѫQJ�ÿӕL�FDR��ÿҩW�Fy�S+� ������ ��� TX\rQ�Oi�QKӑQ�
WKѭӡQJ�PӑF�WұS�WUXQJ�WKjQK�FөP�ӣ VѭӡQ�ÿӗL�Wӯ ÿӝ FDR����� � ����� P��QKѭQJ�
PӑF�WұS�WUXQJ�FKӫ \ӃX ӣ ÿӝ FDR�Wӯ ������� ������P��Y�QJ�SKkQ�Eӕ WұS�WUXQJ�FӫD�
ORjL�WҥL�9ѭӡQ�TXӕF�JLD�%LGRXS�� 1~L�%j��KX\ӋQ�/ҥF�'ѭѫQJ��Yj� QK�+zQ�1JD�
�KX\ӋQ�ĈDP�5{QJ���+RD�WKѭӡQJ�Qӣ Wӯ WKiQJ���QăP�WUѭӟF�ÿӃQ�WKiQJ���QăP�VDX��
Ĉӛ TX\rQ� Oi�QKӑQ�Fy�ê�QJKƭD�YӅ PһW�VLQK� WKiL� WҥL���TXҫQ� WKӇ %LGRXS�Yj�+zQ�
1JD YӟL�KDL�FKӍ Vӕ WѭѫQJ�ӭQJ�,9� ������� ������ 7ә WKjQK�WҫQJ�Fk\�Jӛ WҥL�NKX�
YӵF�Fy�Ĉӛ TX\rQ� Oi�QKӑQ�SKkQ�Eӕ NKi�ÿD�G QJ�JӗP�FiF�ORjL�FKLӃP�ѭX�WKӃ Oj�
7K{QJ���Oi�GҽW�Oj�ORjL�ѭX�WKӃ FDR�QKҩW�YӟL�JLi�WUӏ ,9� ���������'ҿ JDL�YӟL�JLi�WUӏ
,9� � �������&k\� WiL� VLQK�Ĉ TX\rQ� Oi� QKӑQ�[XҩW�KLӋQ� WҥL� �� TXҫQ� WKӇ 7X\ӅQ�
/kP�Yj�%LGRXS�GDR�ÿ QJ�Wӯ ����� ������Fk\�KD��WURQJ�ÿy�����Vӕ Fk\�Ĉ TX\rQ�
Oi�QKӑQ� WiL� VLQK�Fy�QJXӗQ�JӕF� Wӯ FKӗL�Yj�SKҫQ� OӟQ�ÿҥW�FKҩW�OѭӧQJ� WӕW��*Li�WUӏ
WUXQJ�EuQK�FӫD�FKӍ Vӕ 6KDQQRQ�Yj�6LPSVRQ�OҫQ�OѭӧW�Oj������Yj�������

.H\ZRUGV�
5KRGRGHQGURQ�
PRXOPDLQHQVH��
VLOYLFXWXUH�
FKDUDFWHULVWLFV��
ELRGLYHUVLW\��/DP�
'RQJ

&KDUDFWHULVWLFV�RI�FRPSRVLWLRQ�DQG�ELRGLYHUVLW\�RI�5KRGRGHQGURQ�
PRXOPDLQHQVH+RRN��I��SRSXODWLRQ�LQ�/DP�'RQJ
7KH� SDSHU� SUHVHQWV� VRPH� FKDUDFWHULVWLFV� RI� GLVWULEXWLRQ�� VWUXFWXUH� DQG�
UHJHQHUDWLRQ� RI� 5KRGRGHQGURQ�PRXOPDLQHQVH� VSHFLHV� LQ��� SRSXODWLRQV� LQ�/DP�
'RQJ�SURYLQFH��5KRGRGHQGURQ�PRXOPDLQHQVH JURZV�PDLQO\�LQ�WKH�EURDG�OHDYHG�
DQG�FRQLIHURXV�PL[HG�IRUHVW�DQG�D�VPDOO�QXPEHU� LQ�WKH�HYHUJUHHQ�EURDG�OHDYHG�
IRUHVW�� 7KH� UHVHDUFK� KDV� GHWHUPLQHG� VSHFLHV� GLVWULEXWHG� RQ� UHG� \HOORZ� KXPXV�
VRLOV�� UHODWLYHO\� KLJK� KXPXV� FRQWHQW�� VRLO� S+�  � ���� � ��� 5KRGRGHQGURQ�
PRXOPDLQHQVH XVXDOO\�JURZV�LQ�FOXVWHUV�RQ�KLOOVLGHV�IURP�DQ�DOWLWXGH�RI��������
������P��EXW�JURZV�PDLQO\�DW�HOHYDWLRQV�IURP������ � ������P��WKH�FRQFHQWUDWHG�
GLVWULEXWLRQ�RI�VSHFLHV�LQ�%LGRXS�� 1XL�%D�1DWLRQDO�3DUN��/DFGXRQJ�GLVWULFW��DQG
+RQ�1JD�SHDN� �'DPURQJ�GLVWULFW���)ORZHUV�XVXDOO\�EORRP�IURP�6HSWHPEHU� ODVW�
\HDU� WR� 0DUFK� QH[W� \HDU�� 5KRGRGHQGURQ� PRXOPDLQHQVH� EULQJV� HFRORJLFDOO\�


