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)UHH]LQJ)UHH]LQJ XVHGXVHG DV�D�DV�D�ULVNULVN��UHGXFLQJUHGXFLQJPHDVXUHPHDVXUH��
3UHGLFWLQJ3UHGLFWLQJ RSWLPDO�RSWLPDO�IUHH]LQJIUHH]LQJWLPHWLPH��OHQJKWOHQJKW IRUIRU&DPS\OREDFWHU&DPS\OREDFWHU LQIHFWHGLQIHFWHGEURLOHUVEURLOHUV0DULDQQH�6DQGEHUJ0DULDQQH�6DQGEHUJ

,QWURGXFWLRQ,QWURGXFWLRQ&DPS\OREDFWHULRVLV&DPS\OREDFWHULRVLV+XPDQ�+XPDQ�FDVHVFDVHV ������������������
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,QWURGXFWLRQ,QWURGXFWLRQ7KH7KH $FWLRQ�3ODQ�$FWLRQ�3ODQ�DJDLQVWDJDLQVW&DPS\OREDFWHU&DPS\OREDFWHU LQFOXGHVLQFOXGHV��
� 3UH�VODXJKWHU VDPSOLQJ �DW�IDUP�� 6ODXJKWHU VDPSOLQJ� ,QIR�DERXW ELRVHFXULW\ PHDVXUHV WR�IDUPHU� 6DPSOLQJ DW�UHWDLO OHYHO� 3RVLWLYH�FDUFDVHV HLWKHU KHDW WUHDWHGRU IUR]HQ IRU ��ZHHNV

,QWURGXFWLRQ,QWURGXFWLRQ6RPH6RPH UHVXOWVUHVXOWV IURPIURP $FWLRQ�$FWLRQ�3ODQ�����3ODQ�����
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,QWURGXFWLRQ,QWURGXFWLRQ)UHH]LQJ)UHH]LQJ SURMHFWSURMHFW
$LP RI�VWXG\�
(VWLPDWH WKH RSWLPDO�IUHH]LQJ WLPH�OHQJKW IRU QDWXUDOO\ LQIHFWHG EURLOHUVLQ�UHJDUG WR�WKH GHDWK RI�&DPS\OREDFWHU E\ GLIIHUHQW�VWDW 	�PDWK PRGHOV

0DWHULDOV0DWHULDOV'HVLJQ�	�'HVLJQ�	�FXOWXULQJFXOWXULQJ
)ORFNV )UHVK )UR]HQ IRU ��GD\V )UR]HQ IRU ��GD\V
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5DQGRP VHOHFWLRQ RI����EURLOHU KDOYHV IRU FXOWXUH DW�HDFK � WLPH�SRLQWV ��
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0HWKRGV0HWKRGV1RQ1RQ��SDUDPHWULFSDUDPHWULF 		 SDUDPHWULFSDUDPHWULFDQDO\VHVDQDO\VHV
1RQ�SDUDPHWULF UHJUHVVLRQ LQ�6WDWD
=HUR�LQIODWHG SRLVVRQ RU QHJDWLYH��
ELQRPLDO UHJUHVVLRQ LQ�6WDWD
0L[HG�%D\HVLDQ PRGHO �H[FOXGHV ]HURV�

'HVFULSWLYH'HVFULSWLYH UHVXOWVUHVXOWV
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0HWKRGV0HWKRGV0HGLDQ�0HGLDQ�UHJUHVVLRQUHJUHVVLRQ
� &)8� �DQ�DYHUDJH QR�RI�EDFWHULD�J�IURP� GLOXWLRQV
� 'HILQLWLRQ�RI�GHSHQGHQW YDULDEOH² &)8'D\��&)8'D\�����

� ,QGHSHQGHQW�YDULDEOHV² 7LPH��FDWHJRULFDO�

0HWKRGV0HWKRGV �� 'HILQLWLRQ�RI�'HILQLWLRQ�RI�GHSHQGHQWGHSHQGHQW YDULDEOHYDULDEOH
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5HVXOWV5HVXOWV0HGLDQ�0HGLDQ�UHJUHVVLRQUHJUHVVLRQ

9DU� &RHII� 6H�� S� ����&,�� 3VHX�5��
7LPH� ������ ����� ����� ��������������� �������&RQV� ������ ������ ����� ���������������� �

0HWKRGV0HWKRGV=HUR�=HUR�LQIODWHGLQIODWHG QHJDWLYH�QHJDWLYH�ELQRPLDOELQRPLDO UHJUHVVLRQUHJUHVVLRQ
� &)8�IURP DOO���GLOXWLRQV 	�RIIVHW LQFOXGHG
� 'HILQLWLRQ�RI�GHSHQGHQW YDULDEOH² &)8'D\�����

� ,QGHSHQGHQW�YDULDEOHV² 7LPH��FRQWLQRXV�
� 3RSXODWLRQ�DYHUDJH PRGHO² )ORFN��ELUG��SODWH QR��GLOXWLRQV�
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5HVXOWV5HVXOWV=HUR�=HUR�LQIODWHGLQIODWHG QHJDWLYH�QHJDWLYH�ELQRPLDOELQRPLDO UHJUHVVLRQUHJUHVVLRQ

9DULDEOHV� &RHIILFLHQW� 6H�� S� ����&,��
1HJ�%LQ�SDUW�/RJ7LPH� ������� ������� ������� ����������������
&RQVWDQW�� ������� ������ ������ ���������������
=HUR�LQIODWHG�SDUW�)ORFN�

�������� ������� ������� ����������������
&RQVWDQW� ������� ������ ������ ���������������$OSKD� ������� ������ � ��������������

)LQDO�PRGHO�

0HWKRGV0HWKRGV0L[HG0L[HG %D\HVLDQ%D\HVLDQ PRGHOPRGHO ����
6LPSOH ORJ�OLQHDU�GHFD\�PRGHO�ZLWK�ELUG�DV�D�UDQGRP�HIIHFW

² � SDUDPHWHUV�� PHDQ 	 6'�RI�LQLWLDO�&)8�� GHFD\�UDWH

² ,QLWLDO &)8�ZDV�DVVXPHG�WR�IROORZ�D�ORJ�QRUPDO�GLVWULEXWLRQ
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0HWKRGV0HWKRGV0L[HG�0L[HG�%D\HVLDQ%D\HVLDQ PRGHOVPRGHOV
2XWFRPH��

² 3RVWHULRU SDUDPHWHU�GLVWULEXWLRQV
² 3UHGLFWLRQV IRU�WKH�UHPDLQLQJ�&)8�J�FKLFNHQ�VNLQ�DW�GD\�����������	 ���

0HWKRGV0HWKRGV0L[HG�0L[HG�%D\HVLDQ%D\HVLDQ PRGHOPRGHO ����
6LPLODU WR�WKH�ILUVW�EXW�LQLWLDO�GURS�LQ�ORJ�&)8�DW�WKH�SRLQW�RI�IUHH]LQJ
² $VVXPHG WR�EH�WKH�VDPH�IRU�DOO�ELUGV��DQG�WKHUHIRUH�UHTXLUHG�D�VLQJOH�H[WUD�SDUDPHWHU
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0HWKRGV0HWKRGV0L[HG�0L[HG�%D\HVLDQ%D\HVLDQ PRGHOPRGHO ����
$OVR VLPLODU�WR�WKH�ILUVW��H[FHSW�IRU�WKH�LQFOXVLRQ�RI�WZR�EDFWHULD�VXE�SRSXODWLRQV��IDVW�GHFD\HUV DQG�VORZ�GHFD\HUV
² 5HTXLUHG WKXV WZR� H[WUD� RXWFRPH�SDUDPHWHUV��� D VHFRQG�GHFD\�UDWH� UDWLR�RI�VORZ�WR�IDVW�GHFD\HUV

0HWKRGV0HWKRGV0L[HG�0L[HG�%D\HVLDQ%D\HVLDQ PRGHOPRGHO ����
%RWK DQ� LQLWLDO� GURS� LQ� &)8�J� DW�IUHH]LQJ� DQG� WZR� VXE�SRSXODWLRQV� RI�EDFWHULD�
² 7KXV WKUHH�H[WUD�SDUDPHWHUV
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5HVXOWV5HVXOWV %D\HVLDQ%D\HVLDQ PRGHOPRGHO ZLWKZLWK �� SRSSRS� IDVW�DQG�� IDVW�DQG�VORZVORZ GHFD\HUVGHFD\HUV��

:KLFK:KLFK PRGHOPRGHO VXLWVVXLWV GDWDGDWDEHVW"EHVW"
&ULWHULDV IRU VHOHFWLRQ RI�PRGHO DFURVVGLVWULEXWLRQV�RU YDULRXV QR�RI�SDUDPHWHUV LQFOXGHG�
*RRGQHVV RI�ILW�PHDVXUHV�² 5�² 9XRQJV VWDWLVWLFV² 'HYLDQFH
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&RQFOXVLRQV&RQFOXVLRQV
� ���GD\V IUHH]LQJ RI�FDUFDVHV VHHPV RSWLPDO�LQ�UHJDUG WR�GHDWK RI�&DPS\OREDFWHU
� 0HGLDQ�	�=HUR�LQIODWHG QHJDWLYH�ELQRPLDOUHJUHVVLRQ LQFOXGHV DOO�GDWD �]HURV 	�QHJDWLYHV��LQ�FRQWUDVW WR�WKH 0L[HG�%D\HVLDQ PRGHOV
� &ULWHULD IRU VHOHFWLRQ RI�=HUR�LQIODWHGQHJDWLYH�ELQRPLDO DQG�0L[HG�%D\HVLDQPRGHOV LV QRQ�H[LVWLQJ �UHOLDELOLW\�

7KH7KH SURMHFWSURMHFW ZDVZDV IXQGHGIXQGHG E\E\
� 7KH &HQWUH IRU�3RXOWU\ 6FLHQFH
� 7KH 5HVHDUFK &RXQFLO RI 1RUZD\


