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�]ZÀ»
>�@�.RW]��6���/XPHOVNLL��<��DQG�3HQVN\��0����������7KH�6WUHVV�6WUHQJWK�0RGHO�

DQG�LWV�*HQHUDOL]DWLRQV��1HZ�<RUN��:RUOG�6FLHQWLILF��
>�@� 3DUVL�� 6��� *DQMDOL�� 0�� DQG� 6DQMDUL�� 1�� �������� &RQGLWLRQDO� PD[LPXP�

OLNHOLKRRG�DQG�LQWHUYDO�HVWLPDWLRQ�IRU�WZR�:HLEXOO�SRSXODWLRQV�XQGHU�MRLQW�
7\SH�,,�SURJUHVVLYH�FHQVRULQJ��&RPPXQLFDWLRQ�LQ�6WDWLVWLFV�7KHRU\�DQG�
0HWKRGV���������������������

>�@�:DQJ��%�;����������([DFW�LQIHUHQFH�HVWLPDWLRQ�IRU�WKH�VFDOH�IDPLO\�XQGHU�
JHQHUDO� SURJUHVVLYH� 7\SH�,,� FHQVRULQJ�� &RPPXQLFDWLRQ� LQ� 6WDWLVWLFV�
7KHRU\�DQG�0HWKRGV���������������������
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���Àe��f»Y�Za�½Â»Y�Ìa��Z^Àf�Y�µÂ^ËYÁ�Ä »Zm�Á{�ÉY�]�d»ÁZ¬»���
����¾Ì�u�,[{Z¿�Á�-Ã|Ì ��,¾§Y|§�É�°§Z]�-Ã�¼u�,Ê]Y�e�������Ã|ÀËY�§�¹OÂe��Â�¿Z��s�����

� �s��� ¾ËY� dve� µÂ^ËYÁ� Ä »Zm� Á{� ÉZÅ�f»Y�Za� ½Â»Y�Ìa� �Z^Àf�Y� Á� Ê¸¯� ¹Á{� �Â¿�Ä¸n»
µ|»Ê�ZË��Äf§��Ìa�É�Z�Ã�Á{�,��Ã�Z¼��,�����,������

>�@� $VJKDU]DGHK�� $�� DQG�.D]HPL��0�� �������� 6WUHVV�VWUHQJWK� UHOLDELOLW\� RI�
H[SRQHQWLDO�GLVWULEXWLRQ�EDVHG�RQ�K\EULG�FHQVRUHG�VDPSOHV��3URFHHGLQJRI�
��WK�WKH�,UDQLDQ�6WDWLVWLFDO�&RQIHUHQFH��������$XJXVW��5D]L�8QLYHUVLW\��
,UDQ��

>�@� $VJKDU]DGHK�� $��� 9DOLROODKL�� 5��� 5DTDE�� 0�=�� �������� 6WUHVV�VWUHQJWK�
UHOLDELOLW\� RI� :HLEXOO� GLVWULEXWLRQ� EDVHG� RQ� SURJUHVVLYHO\� FHQVRUHG�
VDPSOHV��6257������������������

>�@� $VJKDU]DGHK�� $��� .D]HPL�� 0�� DQG� .XQGX�� '�� �������� (VWLPDWLRQ� RI�� �3 ; <! � IRU�:HLEXOO�GLVWULEXWLRQ�EDVHG�RQ�K\EULG�FHQVRUHG�VDPSOHV��
,QWHUQDWLRQDO�-RXUQDO�RI�6\VWHP�$VVXUDQFH�(QJLQHHULQJ�DQG�0DQDJHPHQW��
���������������

>�@�0LUMDOLOL��6�0���7RUDEL��+���1DGHE��+�� DQG�%DIHNUL��6�)�� ��������6WUHVV�
6WUQJWK� UHOLDELOLW\� RI� H[SRQHQWLDO� GLVWULEXWLRQ� EDVHG� RQ� 7\SH�,�
SURJUHVVLYHO\�K\EULG�FHQVRUHG�VDPSOHV��-RXUQDO�RI�6WDWLVWLFDO�5HVHDUFK�RI�
,UDQ�����������������

>�@� 6DUDFRJOX�� %�� .LQDFL�� ,�� DQG� .XQGX�� '�� �������� 2Q� HVWLPDWLRQ� RI��� �3 < ;� � IRU� H[SRQHQWLDO� GLVWULEXWLRQ� XQGHU� SURJUHVVLYH� W\SH�,,�
FHQVRULQJ��-RXUQDO�RI�6WDWLVWLFDO�&RPSXWDWLRQ�DQG�6LPXODWLRQ�������������
�����

>��@�9DOLROODKL��5���$VJKDU]DGHK��$��DQG�5DTDE��0�=����������(VWLPDWLRQ�RI�� �3 < ;� IRU� :HLEXOO� GLVWULEXWLRQ� XQGHU� SURJUHVVLYH� 7\SH�,,�
FHQVRULQJ�� &RPPXQLFDWLRQ� LQ� 6WDWLVWLFV�7KHRU\� DQG� 0HWKRGV�� ��������
�����������

>��@�(IURQ��%��DQG�7LEVKLUDQL��5�-����������$Q�,QWURGXFWLRQ�WR�WKH�%RRWVWUDS�
1HZ�<RUN��&KDSPDQ�DQG�+DOO�&5&�3UHVV��

�>��@� 6PLWK�� 5�/�� DQG� 1D\ORU�� -�&�� �������� $� FRPSDULVRQ� RI� PD[LPXP�
OLNHOLKRRG� DQG� %D\HVLDQ� HVWLPDWRUV� IRU� WKH� WKUHH�SDUDPHWHU� :HLEXOO�
GLVWULEXWLRQ�� -RXUQDO� RI� WKH�5R\DO� 6WDWLVWLFDO�6RFLHW\�� 6HULHV�&� �$SSOLHG�
6WDWLVWLFV����������������
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[{Z¿�¾Ì�u�,Z]�Ã|Ì �Ê]Y�e�Ã�¼u�Á�¾§Y|§�É�°§��
,QIHUHQFH�IRU�6WUHVV�6WUHQJWK�3DUDPHWHU�RI�7ZR�:HLEXOO�

3RSXODWLRQV�8QGHU�*HQHUDO�-RLQW�3URJUHVVLYH�7\SH�,,�&HQVRULQJ�
6FKHPH�

+RVVDLQ�1DGHE��6DHHGHK�%DIHNUL�)DGDIHQ��DQG�+DP]HK�7RUDEL�
'HSDUWPHQW�RI�6WDWLVWLFV��<D]G�8QLYHUVLW\��<D]G���,UDQ��

$EVWUDFW�
,Q� WKLV� SDSHU�� LQIHUHQFH� IRU� VWUHVV�VWUHQJWK� SDUDPHWHU� RI� WZR� :HLEXOO�SRSXODWLRQV�ZLWK�VDPH�VKDSH�SDUDPHWHUV�XQGHU�JHQHUDO�MRLQ�SURJUHVVLYH�7\SH�,,�FHQVRULQJ�VFKHPH�LV�JLYHQ��)LUVW��IRU�WKH�SDUDPHWHU��WKH�PD[LPXP�OLNHOLKRRG�HVWLPDWRU� DQG� ERRWVWUDS� DQG� QRUPDO� DSSUR[LPDWLRQ� FRQILGHQFH� LQWHUYDO� DUH�SUHVHQWHG��8VLQJ�D�VLPXODWLRQ�VWXG\��WKH�PD[LPXP�OLNHOLKRRG�HVWLPDWRU�DQG�ERRWVWUDS� DQG� QRUPDO� DSSUR[LPDWLRQ� FRQILGHQFH� LQWHUYDO� DUH� HYDOXDWHG��)LQDOO\��WKH�SURSRVHG�SURFHGXUHV��DUH�SHUIRUPHG�IRU�D�UHDO�GDWD�VHW��
.H\ZRUGV��$V\PSWRWLF�QRUPDOLW\�FRQILGHQFH� LQWHUYDO��%RRWVWUDS�FRQILGHQFH�
LQWHUYDO��&RYHUDJH�SUREDELOLW\��*HQHUDO�MRLQW�SURJUHVVLYH�7\SH�,,�FHQVRULQJ��
6WUHVV�VWUHQJWK�SDUDPHWHU�
0DWKHPDWLFV�6XEMHFW�&ODVVLILFDWLRQ�������� ��1�����1���
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