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6SDWLDO�ILVKHULHV�VXSSOHPHQWDO�PDWHULDO
�
$��'DWD�6HOHFWLRQ
�
:H�FRQVLGHUHG�D�YDULHW\�RI�DQFKRYHWD�ODQGLQJ�VHULHV�IRU�3HUX�WR�DQDO\]H�LQ�FRQMXQFWLRQ�ZLWK�WKH�
SODQNWRQ�GDWD���)$2�SURYLGHV�\HDUO\�SURGXFWLRQ�GDWD�VLQFH�������ZKLOH�,5,¶V�())3�FRQWDLQV�ERWK�
PRQWKO\�FDWFKHV�IURP������WR������DQG�ZHHNO\�FDWFKHV�IURP������WR��������$OO�VRXUFHV�SURYLGH�
WKH�FDWFK�LQ�WRQQHV���7KH�JUDSK�EHORZ�GLVSOD\V�WKHVH�WKUHH�VRXUFHV��VFDOHG�WR�GDLO\�YDOXHV�

%HWZHHQ�WKHVH��WKH�ZHHNO\�GDWD�VHW�VHHPV�VXSHULRU�IRU�WKUHH�UHDVRQV�������,W�SURYLGHV�WKH�PRVW�
GDWD�SRLQWV�ZLWKLQ�WKH�WLPH�SHULRG�IRU�ZKLFK�SODQNWRQ�GDWD�LV�DYDLODEOH������DV�FRPSDUHG�WR����
�\HDUO\��DQG������PRQWKO\���������,W�FRUUHVSRQGV�YHU\�ZHOO�WR�WKH�\HDUO\�WRWDOV��ZKLOH�WKH�DJJUHJDWH�
PRQWKO\�GDWD�GLYHUJHV�FRQVLGHUDEO\�DIWHU�������VHH�ILJXUH�EHORZ��������7KH�ZHHNO\�GDWD�LV�
DYDLODEOH�VHSDUDWHO\�DW�WKUHH�SRUWV��3LVFR��&KLPERWH��DQG�3DLWD���7KHVH�SRUWV�DFFRXQW�IRU�����RI�
WKH�3HUX�DQFKRYHWD�FDWFK�GXULQJ�WKLV�WLPH�SHULRG�



7KH�PRQWKO\�GDWD�LV�DYDLODEOH�GLVDJJUHJDWHG�LQWR�OHQJWK�FODVVHV��PRQWKO\�WRQQHV�E\�OHQJWK������
���FP����,QFRUSRUDWLQJ�WKLV�OHQJWK�GDWD�DV�D�SUR[\�IRU�DJH�GLVWULEXWLRQV�FRXOG�EH�XVHG�WR�LPSURYH�
RXU�OLIHF\FOH�UHVXOWV�
�
%��([SHFWDWLRQ�0D[LPL]DWLRQ�3URFHGXUH
�
$V�XVXDO��WKH�(0�DOJRULWKP�DOWHUQDWHV�EHWZHHQ�HVWLPDWLQJ�D�SUREDELOLW\�GLVWULEXWLRQ�DQG�
LGHQWLI\LQJ�WKH�PD[LPXP�OLNHOLKRRG�SDUDPHWHUV�XQGHU�LW���+RZHYHU��WKH�FRPSOLFDWHG�IXQFWLRQDO�
IRUPV�LQYROYHG�PDNH�LGHQWLI\LQJ�WKH�PD[LPXP�OLNHOLKRRG�SDUDPHWHUV�GLIILFXOW���,QVWHDG��D�
UDQGRPL]HG�DOJRULWKP�LV�XVHG�
�
7KH�HVWLPDWLRQ�PD[LPL]DWLRQ�SURFHGXUH�XVHG�WKH�IROORZLQJ�VWHSV�

�� $VVXPH�LQLWLDO�YDOXHV�IRU��Ͳǡ�Į��ȕ��DQG�^Ȗ�`���7KH�SURFHGXUH�LV�YHU\�VHQVLWLYH�WR�WKLV�LQLWLDO�
VHW�RI�YDOXHV���7KH�YDOXHV�XVHG�DUH�OLVWHG�LQ�WKH�WDEOH�EHORZ�

�� 0RGHO�WKH�VWRFN�JURZWK�XQGHU�WKHVH�SDUDPHWHUV��SURGXFLQJ�D�VHTXHQFH�^��`�
(VWLPDWLRQ

�� (VWLPDWH�WKH�SUREDELOLW\�GLVWULEXWLRQ�IRU�FDWFK�JLYHQ�HIIHFWLYH�VWRFN�

��DV�D�NHUQHO�HVWLPDWHG�HPSLULFDO�GLVWULEXWLRQ�
�� 'HWHUPLQH�WKH�VXPPHG�ORJ�OLNHOLKRRG�RI�WKH�VHTXHQFH�RI�REVHUYHG�FDWFK�DQG�HVWLPDWHG�

VWRFNV��XQGHU�WKH�HVWLPDWHG�GLVWULEXWLRQ�



0D[LPL]DWLRQ
�� &RQVWUXFW�D�UDQGRPO\�DGMXVWHG�QHZ�VHW�RI�SDUDPHWHUV��VOLJKWO\�FKDQJHG�IURP�WKH�PRVW�

RSWLPDO�VHW�LGHQWLILHG�
�� 0RGHO�WKH�JURZWK�XQGHU�WKHVH�SDUDPHWHUV�
�� &DOFXODWH�WKH�VXPPHG�ORJ�OLNHOLKRRG�XQGHU�WKH�H[LVWLQJ�HPSLULFDO�GLVWULEXWLRQ�
�� ,I�WKH�VXPPHG�ORJ�OLNHOKRRG�IRU�WKH�QHZ�SDUDPHWHUV�LV�JUHDWHU�WKDQ�WKH�SUHYLRXV�PRVW�

RSWLPDO�SDUDPHWHU�VHW��XVH�WKHVH�QHZ�SDUDPHWHUV�DV�WKH�QHZ�PRVW�RSWLPDO�VHW�DQG�
UHWXUQ�WR�VWHS���

�� 2WKHUZLVH��UHWXUQ�WR�VWHS���
�
%HORZ�DUH�WKH�LQLWLDO�SDUDPHWHUV�XVHG��D�UDWLRQDOH�IRU�VHOHFWLQJ�WKHP��DQG�WKH�ILQDO�SDUDPHWHUV�
GHWHUPLQHG�E\�WKH�(0�DOJRULWKP���5DWKHU�WKDQ�UHSRUWLQJ�Į�DQG�ȕ��ZH�VKRZ�WKH�XQGHUO\LQJ�ORJLVWLF�
SDUDPHWHUV��5��WKH�JURZWK�UDWH��DQG�.��WKH�FDUU\LQJ�FDSDFLW\��
�

� ,QLWLDO 5DWLRQDOH )LQDO

6� ����������� ���[�PD[LPXP�FDWFK ����������

5� �Į���� ��� DUELWUDU\ ��������

.� ���Į������ȕ �������������� ����[�6� ��������������

Ȗ���3LVFR� ������ PD[�3��W��VXP�PD[HV ������

Ȗ���&KLPERWH� ������ PD[�3��W��VXP�PD[HV ������

Ȗ���3DLWD� ������ PD[�3��W��VXP�PD[HV ������

Ȗ���UHPDLQLQJ� ������ PD[�3��W��VXP�PD[HV ������

�
������������������������������������Ȁ������������������������Ǥ



&��6RPH�PLVVLQJ�SDWWHUQV
�
:H�IDLOHG�WR�ILQG�VRPH�SDWWHUQV�WKDW�PLJKW�EH�H[SHFWHG�

Ɣ 7KH�FRUUHODWLRQ�DQDO\VLV�RI�SODQNWRQ�ZLWK�FDWFK�VKRZV�QR�SDWWHUQ�DQG�QR�H[WHQGHG�
UHJLRQV�RI�VWDWLVWLFDOO\�VLJQLILFDQW�FRUUHODWLRQ���7KLV�VXJJHVWV�WKDW�ILVKHUV�GR�QRW�XVH�
SODQNWRQ�DV�DQ�HIIHFWLYH�LQGLFDWRU�IRU�UHJLRQV�WR�ILVK���%DVHG�RQ�RXU�SDSHU¶V�UHVXOWV��WKH�
ORZ�FRUUHODWLRQ�RI�SODQNWRQ�ZLWK�FXUUHQW�ILVK�VWRFNV�VXJJHVWV�WKDW�WKLV�LV�UHDVRQDEOH�

Ɣ &DWFKHV�DUH�QRW�ZHOO�SUHGLFWHG�E\�1,12��RU�DQ\�FRPELQDWLRQV�RI�LW�GHOD\HG���66$�
DSSOLHG�WR�\HDUO\�FDWFKHV�LGHQWLILHG�QR�F\FOHV�RI�WKH�UHOHYDQW�OHQJWK�

$Q�$,&�PRGHO�VHOHFWLRQ�IURP�RI�WZR�\HDUV�RI�GHOD\HG�PRQWKO\�1,12��
YDOXHV��OLQHDUO\�SUHGLFWLQJ�PRQWKO\�FDWFKHV��LGHQWLILHG�HLJKW�GHOD\V�ZKLFK�FRPELQHG�
SURGXFH�D�5��RI�RQO\��������7KH�JUDSK�EHORZ�VKRZV�WKH�PRGHO�SDUDPHWHU�



HVWLPDWHV�IRU�DOO�GHOD\V��DQG�LGHQWLILHV��GRWV��WKH�GHOD\V�VHOHFWHG�E\�WKH�$,&�

FULWHULD�


