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7KH�DLP�RI�WKH�VWXG\�ZDV�WR�HYDOXDWH
WKH� GLIIHUHQW� RYXODWLRQ� V\QFKURQLVDWLRQ
SURWRFROV� IRU� LPSURYLQJ� IHUWLOLW\� LQ� SRVWSDUWXP
GDLU\� FRZV�� 7KH�ZRUN�ZDV� FRQGXFWHG� LQ� ��
ODFWDWLQJ� FURVVEUHG� FRZV� DW� 8QLYHUVLW\
/LYHVWRFN�)DUP��0DQQXWK\�VWDUWLQJ�RQ�GD\���
SRVWSDUWXP��GD\���� LQ� WKUHH�H[SHULPHQWDO�DQG
RQH� FRQWURO� JURXS� FRPSULVLQJ� VHYHQ� FRZV
HDFK�7KH� FRZV� LQ�*URXS� ,� �2YV\QFK� JURXS�
ZHUH� DGPLQLVWHUHG�*Q5+�RQ� GD\� �� IROORZHG
E\�3*)�i�RQ�GD\���DQG�D�VHFRQG�GRVH�RI�*Q5+RQ� GD\� ��� &RZV� LQ� *URXS� ,,� �'RXEOHV\QFK
JURXS�� ZHUH� DGPLQLVWHUHG� 3*)�i� RQ� GD\� ��*Q5+�RQ�GD\����D�VHFRQG�3*)�i�RQ�GD\���DQGD�VHFRQG�*Q5+�RQ�GD\�����&RZV�LQ�*URXS�,,,
�&,'5�JURXS��ZHUH�LQVHUWHG�ZLWK�&,'5�IROORZHG
E\�DGPLQLVWUDWLRQ�RI�*Q5+�RQ�GD\����7KH�&,'5
LQVHUW�ZDV� UHPRYHG�DQG�3*)�i� DGPLQLVWHUHG
RQ�GD\���DQG�D�VHFRQG�GRVH�RI�*Q5+�RQ�GD\
��� 7LPHG� DUWLILFLDO� LQVHPLQDWLRQ� �7$,�� ZDV
SHUIRUPHG� ��� K� DIWHU� WKH� VHFRQG� *Q5+
LQMHFWLRQ� LQ� DOO� H[SHULPHQWDO� JURXSV��&RZV� LQ
*URXS�,9��&RQWURO�JURXS��WKDW�VKRZHG�QDWXUDO
SRVWSDUWXP� RHVWUXV� DIWHU� GD\� �� ZHUH
LQVHPLQDWHG� DW� GHWHFWHG� RHVWUXV��3UHJQDQF\
GLDJQRVLV�ZDV�FRQGXFWHG����GD\V�SRVW�$,�E\
WUDQVUHFWDO� SDOSDWLRQ�� 7KH� ILUVW� VHUYLFH
FRQFHSWLRQ� UDWH� LQ� DQLPDOV� RI� JURXSV� ,� WR� ,9
ZHUH����������������������������SHU�FHQW�DQG
WKH�RYHUDOO�FRQFHSWLRQ�UDWHV�ZHUH��������������
�������������SHU�FHQW��UHVSHFWLYHO\��7KH�UHVXOWV
GHPRQVWUDWHG� WKDW� WKH� &,'5� SURJHVWHURQH
LQVHUW�SURWRFRO�ZLWK�KLJKHVW�RYHUDOO�FRQFHSWLRQ

UDWH� ZDV� VXSHULRU� WR� 2YV\QFK� DQG
'RXEOHV\QFK� SURWRFROV�� +RZHYHU�� 2YV\QFK
DQG�'RXEOHV\QFK�SURWRFRO� KDG�EHWWHU� RYHUDOO
FRQFHSWLRQ� UDWHV� WKDQ� FRQWURO�� +HQFH� LW� LV
UHFRPPHQGHG� WKDW� RYXODWLRQ� V\QFKURQLVDWLRQ
SURWRFROV� YL]��� 2YV\QFK�� 'RXEOHV\QFK� DQG
&,'5� FDQ� EH� HIIHFWLYHO\� HPSOR\HG� IRU
LPSURYLQJ�WKH�IHUWLOLW\�LQ�SRVW�SDUWXP�GDLU\�FRZV�

�2YXODWLRQ�V\QFKURQLVDWLRQ��SRVW
SDUWXP�GDLU\� FRZV�
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