
>7KLV LV RN� ,W KDV DOO RI WKH UHTXLUHG FRPSRQHQWV� WKRXJK D PRUH WKRURXJK� � � � � � � � � � � � � �
FRQFOXVLRQ ZRXOG EH QLFH� 7KH URPDQ QXPHUDOV VKRXOG EH RPLWWHG LQ WKH� � � � � � � � � � � �
LQIHUHQFH WRROER[ SDUW RI WKH SDSHU� 2YHUDOO� LW¶V DQ DZNZDUG FRQWH[W WR ZRUN� � � � � � � � � � � � �
ZLWK� EHFDXVH LW¶V QRW UHDOO\ GUDZLQJ D UDQGRP VDPSOH� DQG WKLV PDNHV LW PRUH� � � � � � � � � � � � � �
GLIILFXOW�WR�ZULWH�DERXW�@�
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,QWURGXFWLRQ�

,�DP�D�ELJ�IDQ�RI�WKH�RQOLQH�UK\WKP�YLGHR�JDPH�2VX��2VX��XQOLNH�RWKHU�UK\WKP�JDPHV�WKDW�
,¶YH�SOD\HG��JDWKHUV�D�ORW�RI�SOD\HU�GDWD�RQ�WLPLQJ�DQG�DFFXUDF\��,�ZDQW�WR�LPSURYH�P\�RYHUDOO�
VFRUH�RQ�2VX�OHYHOV��VR�,�ZDQW�WR�GR�DQ�LQIHUHQFH�WHVW�WR�VHH�LI�,�SHUIRUP�EHWWHU�RQ�OHYHOV�ZLWK�
VSHFLILF�FKDUDFWHULVWLFV��,�FKRVH�WR�VHH�LI�P\�SHUIRUPDQFHV�LPSURYHG�ZLWK�KLJKHU�RU�ORZHU�EHDWV�
SHU�PLQXWH�RU�ESP��,�FRXOGQ¶W�EDVH�P\�DFFXUDF\�RII�RI�WKH�2VX�VFRUH�EHFDXVH�WKH�2VX�VFRUH�LV�
ZHLJKWHG�WRZDUGV�OHQJWK�RI�FRPERV�DQG�QRW�EHDW�DFFXUDF\��,Q�RUGHU�WR�DFFXUDWHO\�PHDVXUH�P\�
SHUIRUPDQFH��,�ZLOO�FDOFXODWH�WKH�DYHUDJH�DPRXQW�RI�WLPH�RII�WKH�EHDW��)RU�H[DPSOH��LI�,�FOLFN�RQH�
KXQGUHGWK�RI�D�VHFRQG�HDUO\��LW�ZLOO�EH�UHSUHVHQWHG�DV�����,I�,�FOLFN�RQH�KXQGUHGWK�RI�D�VHFRQG�ODWH��
LW�ZLOO�EH�UHSUHVHQWHG�DV�����
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,Q�RUGHU�WR�JDWKHU�P\�GDWD�,�SOD\HG����UDQGRP�VRQJV�RI�HTXLYDOHQW�GLIILFXOW\�DQG�JURXSHG�WKHP�
LQWR�WKUHH�JURXSV���������ESP����������ESP��DQG���������ESP��6LQFH�2VX�LV�D�IDVW�SDFHG�JDPH��
WKHUH�ZHUH�IHZHU�VRQJV�DW��������ESP��VR�WKH�VDPSOH�SRSXODWLRQ�LV�RQH�ORZHU�WKDQ�WKH�RWKHU�WZR�
VDPSOH�SRSXODWLRQV��)RU�HDFK�RI�WKH�VRQJV��,�WRRN�WKH�DYHUDJH�WLPH�RII�IURP�WKH�DFWXDO�EHDW�DQG�
UHFRUGHG�LW��,�UHSHDWHG�WKLV�SURFHVV�IRU�DOO�RI�WKH�VRQJV�DQG�WKHQ�RUJDQL]HG�WKH�GDWD�LQWR�D�ER[�
SORW���

�
,QIHUHQFH�7HVW��$QDO\VLV�

,� 0\�SRSXODWLRQV�RI�LQWHUHVW�DUH�DOO�VRQJV�DW�WKH�VDPH�GLIILFXOW\�RQ�2VX�ZLWK��������ESP��
��������ESP��DQG���������ESP��7KH�SDUDPHWHUV�ZH�ZLVK�WR�FRPSDUH�DUH�ȝ �����ȝ �����DQG�ȝ �����
WKH�WUXH�PHDQ�WLPH�RIIEHDW�SHU�VRQJ�IRU�VRQJV�EHWZHHQ��������ESP����������ESP��DQG�
��������ESP�UHVSHFWLYHO\���

+ �����ȝ ���� �ȝ ���� �ȝ ���
+ �D���QRW�DOO�RI�WKH�PHDQ�WLPH�RIIEHDW�IRU�WKH�GLIIHUHQW�ESP�JURXSV�DUH�WKH�
VDPH���

,,� %HFDXVH�ZH�ZLVK�WR�FRPSDUH�WKH�PHDQV�IRU�WKUHH�GLVWLQFW�SRSXODWLRQV��ZH�ZLOO�FRQGXFW�DQ�
$129$�WHVW��7KH�VDPSOH�SRSXODWLRQV�ZHUH�VDPSOHG�UDQGRPO\��EXW�QRW�E\�656��VR�P\�
FDOFXODWLRQV�PD\�QRW�JHQHUDOL]H�WR�WKH�SRSXODWLRQV�RI�LQWHUHVW��7KHUH�DUH�PRUH�WKDQ����

VRQJV�LQ�2VX�ZLWK�D�ESP�RI���������DQG�PRUH�WKDQ����� � ��� Q� �� î �  � î � � �
VRQJV�LQ�2VX�ZLWK�ESPV�EHWZHHQ�����DQG�����DQG�����DQG�����VR�� � ��� Q� �� î �  � î � � �

RXU�VDPSOLQJ�LV�LQGHSHQGHQW�VR�ZH�FDQ�XVH�WKH�HTXDWLRQ�IRU�VWDQGDUG�GHYLDWLRQ��7KH�
ORZHVW�VWDQGDUG�GHYLDWLRQ�GRXEOHG�LV�VPDOOHU�WKDQ�WKH�ODUJHVW�VWDQGDUG�GHYLDWLRQ�

VR�RXU�FDOFXODWLRQV�PD\�QRW�EH�DFFXUDWH��1RQH�RI�WKH������� ������ �������� î �  � � � �
SRSXODWLRQV�DUH�ODUJH� KRZHYHU��DFFRUGLQJ�WR�WKHQ� �� ��DQG�Q� � �� ��� ��  � � � ��  Q �  � � � �
KLVWRJUDPV�IRU�DOO�WKH�SRSXODWLRQV��WKHUH�LV�QR�VWURQJ�VNHZ�DQG�D�YDJXH�PRXQG�VKDSH��
7KHUHIRUH��WKH�GDWD�DUH�DSSUR[LPDWHO\�QRUPDO�DQG�RXU�FDOFXODWLRQV�ZLOO�EH�SDUWLDOO\�
DFFXUDWH���
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S�YDOXH� �����������

,9� $VVXPLQJ�+ �R��WR�EH�WUXH��,¶G�JHW�UHVXOWV�OLNH�WKLV�DERXW����RI�WKH�WLPH�E\�UDQGRP�FKDQFH�
DORQH��7KHUHIRUH��ZH�UHMHFW�+ �R��DQG�KDYH�UHDVRQ�WR�EHOLHYH�WKDW�P\�DFFXUDF\�RQ�2VX�
EHDWPDSV�LV�DIIHFWHG�E\�WKHLU�ESPV��7KLV�LV�RI�FRXUVH��ZLWK�FRQFHUQV�DERXW�FDOFXODWLRQV�
DQG�VDPSOLQJ���

�
&RQFOXVLRQ�

:KLOH�P\�FDOFXODWLRQV�VHHP�WR�LPSO\�WKDW�P\�SHUIRUPDQFH�FKDQJHV�EDVHG�RQ�ESP��P\�
FDOFXODWLRQV�PD\�QRW�EH�DFFXUDWH�DQG�P\�SHUIRUPDQFHV�PD\�EH�D�ORW�PRUH�VLPLODU��,I�,�ZHUH�WR�
UHSHDW�WKLV�H[SHULPHQW��,¶G�ZDQW�WR�KDYH�ODUJHU�VDPSOH�VL]HV�WR�PLQLPL]H�P\�VWDQGDUG�GHYLDWLRQV�
DQG�PDNH�P\�FDOFXODWLRQV�PRUH�DFFXUDWH��,�PLJKW�DOVR�ZDQW�WR�VHH�LI�WKHUH�DUH�RWKHU�WKLQJV�WKDW�
DIIHFW�P\�SHUIRUPDQFH��VXFK�DV�WKH�OHQJWK�RI�VRQJ���


