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6<17$;� $>[@����>'HOD\@3$5$0(7(56� 'HOD\� ���WR��������WR������6HFRQGV�'()$8/7� �(;$03/(� $�������� 6HW�3RUW���WUDQVPLWWHU�377�GHOD\�IRU������VHFRQGV$������ 6HW�3RUW���WUDQVPLWWHU�377�GHOD\�IRU�����VHFRQGV$������ 6HW�3RUW���WUDQVPLWWHU�377�IRU�QR�GHOD\������VHFRQGV6�&RPPDQG�����3RUW�'DWD�2XWSXW�0RGH7KLV�IXQFWLRQ�LV�XVHG�WR�FRQWURO�WKH�3(���8VHU�)XQFWLRQ�3RUW�RXWSXW�PRGH���7KLV�RXWSXW�KDV�PXOWLSOH�PRGHV��ILUVW��\RX�FDQ�FRQWURO�WKH�SLQ�DV�D�VLQJOH�XVHU�IXQFWLRQ�RXWSXW���1H[W��\RX�FDQ�VHOHFW�RQH�RI���*HQHULF�'DWD�PRGHV�IRU�FRQWUROOLQJ�WKH�'RXJ�+DOO�5%,���RU�WKH )7/�5%,���6HH�6�&RPPDQGV����WKURXJK����IRU�GHWDLOV�RQ�VHWWLQJ�*HQHULF�'DWD���)LQDOO\��\RX�FDQ�VHOHFW�D��VHULDO�WR�SDUDOOHO��GHYLFH�VXSSRUW���6HH�WKH�VFKHPDWLF�LQ�WKH�FRQQHFWLRQV�VHFWLRQ�IRU�PRUH�LQIRUPDWLRQ�
6<17$;� ���>0RGH@3$5$0(7(56� 0RGH��� �8VHU�IXQFWLRQ�/RZ��3LQ������� �8VHU�IXQFWLRQ�+LJK��3LQ������ �'RXJ�+DOO�5%,���'DWD���� �3DFLILF�5HVHDUFK�)7/�5%,�'DWD��� �8VHU�)XQFWLRQ�'DWD��VHH�³6HULDO�WR�3DUDOOHO�8VHU�)XQFWLRQ�'LDJUDP´'()$8/7� �(;$03/(� $������ 6HW�3RUW���XVHU�IXQFWLRQ�ELW�KLJK$������ 6HW�3RUW���XVHU�IXQFWLRQ�ELW�ORZ$������ 6HW�3RUW���WR�RXWSXW�GDWD�WR�'RXJ�+DOO�5%,��$������ 6HW�3RUW���WR�RXWSXW�XVHU�IXQFWLRQ�GDWD�WR�VHULDO�WR�SDUDOOHO�GHYLFH6HH�6�&RPPDQG����IRU�GDWD�FRQWURO



3DFLILF�5HVHDUFK 3(���3RUW�([SDQVLRQ�8VHU�0DQXDO

3DJH���

6�&RPPDQG�����3(���5HVHW7KLV�IXQFWLRQ�LV�XVHG�WR�UHVHW�WKH�3(�����:KHQ�WKLV�IXQFWLRQ�LV�H[HFXWHG�DOO�6�&RPPDQG�YDOXHV�ZLOO�UHWXUQ�WR�WKHLU�GHIDXOW�VHWWLQJ���7KLV�FRPPDQG�FDQ�EH�LVVXHG�WR�DQ\�RI�WKH�WKUHH�SRUW�FKDQQHOV���5HVHWWLQJ�RQH�FKDQQHO�UHVHWV�DOO�FKDQQHOV�
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6<17$;� $>[@����>8VHU�)XQFWLRQ@�>'DWD@3$5$0(7(56� 8VHU�)XQFWLRQ��± �� �%LW�RXWSXW�IURP�GHYLFH'DWD��� �2II�RU�/RZ���� �2Q�RU�+LJK'()$8/7� $OO�XVHU�RXWSXWV� ����2XWSXW�ORZ�(;$03/(� $������� 3RUW����8VHU�)XQFWLRQ�RXWSXW��� �+LJK$������� 3RUW����8VHU�)XQFWLRQ�RXWSXW��� �/RZ6�&RPPDQG�����*HQHULF�'DWD�5DGLR�)XQFWLRQV7KH�5DGLR�)XQFWLRQV�DUH�XVHG�WR�WXUQ�RQ�RII�YDULRXV�UDGLR�IHDWXUHV���7ZR�GLJLWV�IROORZ�WKLV�6�&RPPDQG�DUH�XVHG�WR�PRGLI\�WKH�IHDWXUH���7KH�ILUVW�GLJLW��YDOXH������VHOHFWV�WKH�DFWXDO�UDGLR�IXQFWLRQ�DQG�WKH�VHFRQG�GLJLW�ZLOO�WXUQ�WKH�IXQFWLRQ�RQ�RII�
6<17$;� $>[@����>5DGLR�)XQFWLRQ@�>'DWD@3$5$0(7(56� )XQFWLRQ �� �5HFHLYHU�(QDEOH���� �7UDQVPLWWHU�(QDEOH���� �&7&66�(QFRGH���� �1RW�DYDLODEOH�� �1RW�DYDLODEOH���� �6TXHOFK�RSHQ���� �5DGLR�(QDEOH��7;�DQG�5;�'DWD��� �2II�RU�GLVDEOH���  �2Q�RU�HQDEOH'()$8/7� $OO�UDGLR�IXQFWLRQV� ����2II�'LVDEOH�(;$03/(� $������� 3RUW����5DGLR�)XQFWLRQ��5DGLR� �2Q$������� 3RUW����5DGLR�)XQFWLRQ��5HFHLYHU� �2Q6�&RPPDQG�����*HQHULF�'DWD�)UHTXHQF\�DQG�7UDQVPLW�2IIVHW7KLV�IXQFWLRQ�LV�XVHG�WR�VHW�WKH�UHFHLYH�IUHTXHQF\�DQG�WUDQVPLW�RIIVHW�IURP�WKH�UHFHLYH�IUHTXHQF\���7KH�WUDQVPLW�RIIVHW�YDOXH�LV�RSWLRQDO��DV�WKH�UHFHLYH�IUHTXHQF\�FDQ�EH�HQWHUHG�ZLWKRXW�FKDQJLQJ�WKH�SUHYLRXV�WUDQVPLW�YDOXH���<RX�FDQ�DOVR�HQWHU�D�WUDQVPLW�RIIVHW�YDOXH�ZLWKRXW�WKH�UHFHLYH�IUHTXHQF\�
6<17$;� $>[@����>5HFHLYH�)UHTXHQF\@��7UDQVPLW�2IIVHW!3$5$0(7(56� 5;�)UHT� �5HFHLYH�)UHTXHQF\� 8S�WR���GLJLWV��)LUVW�GLJLW�RI�IUHTXHQF\�LV�WKH����V�0+]�GLJLW�DQG�WUDLOLQJ�]HURV�DUH�QRW�UHTXLUHG���8SSHU�DQG�/RZHU�IUHTXHQF\�OLPLWV�DUH�FRQWUROOHG�E\�6�&RPPDQG����2IIVHW� � �2SWLRQDO� ��� �0LQXV����� �6LPSOH[����� �3OXV'()$8/7� 5;�)UHT� 0HPRU\�&KDQQHO���(;$03/(� $������������ 6HW�SRUW���UDGLR�UHFHLYHU�IUHTXHQF\�WR���������0+]�VLPSOH[$������������ 6HW�SRUW���UDGLR�UHFHLYHU�IUHTXHQF\�WR���������0+]��SOXV�WUDQVPLW�RIIVHW$������������ 6HW�SRUW���UDGLR�UHFHLYHU�IUHTXHQF\�WR���������0+]��NHHS�WKH�SUHYLRXVWUDQVPLW�IUHTXHQF\$������� &KDQJH�WKH�WUDQVPLW�IUHTXHQF\�WR�D�SOXV�RIIVHW�RQ�SRUW��
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6<17$;� $>[@����>7;�3RZHU@3$5$0(7(56� 7;�3RZHU��� �/RZ�3RZHU���� �+LJK�3RZHU���� �0LG�3RZHU�'()$8/7� 7;�3RZHU��  �/RZ�3RZHU(;$03/(� $������ 6HW�SRUW���7;�SRZHU�WR�KLJK$������ 6HW�SRUW���7;�SRZHU�WR�ORZ6�&RPPDQG�����*HQHULF�'DWD�0HPRU\�5HFDOO7KLV�6�&RPPDQG�ZLOO�UHFDOO�D�PHPRU\�FKDQQHOV�WKDW�KDYH�EHHQ�SUHSURJUDPPHG�LQWR�WKH�UDGLR�E\�WKH�XVHU���(QWHULQJ�D�UHFHLYH IUHTXHQF\�ZLWK�6�&RPPDQG���[[[�ZLOO�FDXVH�WKH�UDGLR�WR�UHYHUW�WR�WKH�9)2�PRGH�
6<17$;� $>[@����>0HPRU\�&KDQQHO@3$5$0(7(56� 0HPRU\�&+��� �9)2�DQG���WR����VHOHFWV�WKH�DYDLODEOH�UDGLR�PHPRU\�FKDQQHO�'()$8/7� 0HPRU\�UHFDOO� ����9)2�(;$03/(� $������ 6HOHFW�PHPRU\�FKDQQHO���RQ�SRUW��$������� 6HOHFW�PHPRU\�FKDQQHO����RQ�SRUW��6�&RPPDQG�����*HQHULF�'DWD�0HPRU\�6DYH7KLV�6�&RPPDQG�LV�XVHG�WR�VDYH�D�PHPRU\�FKDQQHO���:KHQ�D�PHPRU\�FKDQQHO�LV�FUHDWHG��WKH�FXUUHQW�SURJUDPPHG�UHFHLYH�DQG�WUDQVPLW�IUHTXHQF\��SRZHU�OHYHO��&7&66�HQFRGH��WUDQVPLW�WLPHRXW�DQG�UDGLR�IXQFWLRQV�DUH�VDYHG���7KHVH�IHDWXUHV�FDQ�YHU\�IURP�UDGLR�WR�UDGLR�
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