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7KH�,QWHUQDWLRQDO�-RXUQDO�RI�)URQWLHU�6FLHQFHV
(YDOXDWLRQ�RI�&OLQLFDO�/DERUDWRU\�3HUIRUPDQFH�DV�D�3URFXULQJ�$JHQF\

0XKDPPDG�6KRDLE�$NKWDU���7DVOLP�5XEDE� DQG�8PPDLU�0HKPRRG�

7KLV�DUWLFOH�LV�RSHQ�DFFHVV�XQGHU�WHUPV�RI�&UHDWLYH�&RPPRQV�$WWULEXWLRQ�/LFHQVH������ZKLFK�SHUPLWV�
XQUHVWULFWHG�XVH��GLVWULEXWLRQ�DQG�UHSURGXFWLRQ�LQ�DQ\�PHGLXP�SURYLGHG�WKH�RULJLQDO�ZRUN�LV�FLWHG�SURSHUO\�

.H\ZRUGV��3ULPDU\�+HDOWK��6HFRQGDU\�+HDOWK��2XWVRXUFLQJ��
3URILFLHQF\�7HVWLQJ��&RHIILFLHQW�RI�9DULDWLRQ

6XEPLWWHG��$SULO ��������
$FFHSWHG��0D\���������
3XEOLVKHG�2QOLQH��-XO\������
GRL����������]HQRGR��������

�� 'LVWULFW�+HDGTXDUWHU�+RVSLWDO�&KDNZDO��3DNLVWDQ
&RUUHVSRQGHQFH��[RDLE#\PDLO�FRP

+RZ�WR�FLWH�WKLV��$NKWDU��0�6���5XEDE��
7��DQG�0HKPRRG��8��������(YDOXDWLRQ�
RI�&OLQLFDO�/DERUDWRU\�3HUIRUPDQFH�DV�D�
3URFXULQJ�$JHQF\��,QW�-�)URQW�6FL��������
��������

$EEUHYLDWLRQV��
&9 &RHIILFLHQW�RI�9DULDWLRQ�
'+4 'LVWULFW�+HDGTXDUWHU�+RVSLWDO

%DFNJURXQG�
3ULPDU\�DQG�6HFRQGDU\�+HDOWKFDUH�'HSDUWPHQW�
RI�3XQMDE��3DNLVWDQ�KDV�RXWVRXUFHG�LWV�FOLQLFDO�
ODERUDWRU\� VHUYLFHV� DW� YDULRXV� VHFRQGDU\� OHYHO�
KRVSLWDOV� LQ� WKH� SURYLQFH�� ��� 0HWKRGRORJ\�
DGDSWHG�WR�RXWVRXUFH�WKHVH�IDFLOLWLHV�ZDV�EDVHG�
RQ�SKDVLQJ�RXW�WKH�SURFHVV��:KLOH�PHWKRGRORJ\�
DGDSWHG�WR�VHOHFWLRQ�RI�VHUYLFH�SURYLGHU�ZDV�RQ�

WKH�EDVLV�RI�ELGGLQJ����� 7ZR�VHUYLFH�SURYLGHUV�
FRQWUDFWHG� WKH� SURFXULQJ� DJHQF\� WR� GHOLYHU�

VHUYLFHV�WR�JHQHUDO�SXEOLF��,Q�WKH�ILUVW�SKDVH��
FOLQLFDO� ODERUDWRU\� VHUYLFHV� RI� '+4�
+RVSLWDO� &KDNZDO� ZHUH� RXWVRXUFHG� WR� D�
SULYDWH� ODERUDWRU\� VHUYLFH� RI� WKH� FRXQWU\��
7KLV� FRPPXQLFDWLRQ�DLPV�RQ� WKH�PHWKRGV�
DGRSWHG� E\� 3DWKRORJ\� 'HSDUWPHQW� RI� WKH�
KRVSLWDO�WR�HYDOXDWH�WKH�WHFKQLFDO�HIILFLHQF\�
RI�WKH�VHUYLFH�

'HVFULSWLRQ�RI�0HWKRGV�
3URFXULQJ� DJHQF\� DQG� VHUYLFH� SURYLGHU�
PXWXDOO\� GHYHORSHG� D� SURILFLHQF\� WHVWLQJ�
SODQ� ��� DQG� DJUHHG� XSRQ� IROORZLQJ�
PHWKRGV�WR�HYDOXDWH�WHFKQLFDO�HIILFLHQF\�
�� $� UHSUHVHQWDWLYH� �DSSRLQWHG� PHGLFDO�

ODERUDWRU\�WHFKQRORJLVW�� LV�UHVSRQVLEOH�
WR�FROOHFW����;�VDPSOHV UDQGRPO\�SHU�
����� WHVWV� SHUIRUPHG� SHU� HDFK�
SDUDPHWHU�WHVWHG�

�� +H�ZLOO� DOVR� FROOHFW� WKH� UHVXOWV� RI� WKH�
WHVWV�DV�UHSRUWHG�WR�WKH�SDWLHQW�

�� 6DPSOHV�FROOHFWHG�ZLOO�EH� VHQW� WR� WZR�
EHVW�NQRZQ�ODERUDWRULHV�EDVHG�RQ�WKHLU�
TXDOLW\� PDQDJHPHQW� V\VWHPV� RQ� D�
GRXEOH�EOLQG�PHWKRGRORJ\�

�� 5HVXOWV�RI�DOO�WKUHH�ODERUDWRULHV�ZLOO�EH�
DQDO\VHG�WR�GHGXFW�KRZ�PXFK�YDULDWHG�
WKH\�DUH�

�� %DVHG� RQ� WKH� YDULDWLRQ�� SURFXULQJ�
DJHQF\� ZLOO� FKDUJH� D� SHQDOW\� RQ� WKH�
VHUYLFH�SURYLGHU�

&ULWHULD� IRU� WKH� VHOHFWLRQ� RI H[WHUQDO
ODERUDWRULHV� 7ZR� -RLQW� &RPPLVVLRQ�
,QWHUQDWLRQDO� DFFUHGLWHG� ODERUDWRULHV�
RIIHULQJ� LWV� VHUYLFHV� FRXQWU\ZLGH� ZHUH�
VHOHFWHG�
'RXEOH� EOLQGLQJ� RI� WKH� VDPSOHV�� 7KH�
SURFXULQJ� DJHQF\� UHSUHVHQWDWLYH� XVH� WR�
GRXEOH� EOLQG� WKH� UDQGRPO\� VHOHFWHG�
VDPSOHV�� )RU� WKLV� SXUSRVH�� D� XQLTXH�
LGHQWLILHU� FRGH� LV� DGGHG� WR� HDFK� VDPSOH��
5HFRUG�RI� WKLV� LV�PDLQWDLQHG�E\�SURFXULQJ�
DJHQF\�
6WDWLVWLFDO� DSSURDFK� WR� FDOFXODWH�
GLVSHUVLRQ� $�UHODWLYH�PHDVXUH�DSSURDFK�LV�
XVHG� WR�PHDVXUH� WKH� GLVSHUVLRQ� LQ� UHVXOWV��
&RHIILFLHQW� RI� YDULDWLRQ� �&9�� EHWZHHQ�
VHUYLFH�SURYLGHU�DQG�ERWK�ODERUDWRU\�UHVXOWV�
LV� FKRVHQ�� &RHIILFLHQW� RI� YDULDWLRQ� RU�
UHODWLYH�VWDQGDUG�GHYLDWLRQ�LV�RQH�RI�WKH�EHVW�
NQRZQ� FKRLFHV� IRU� PHDVXULQJ� UHODWLYH�
GLVSHUVLRQ�LQ�VXFK�FDVHV����� 7ZR�&9V��&9�

DQG� &9�� DUH� XVHG� WR� FDOFXODWH� IRU� HDFK�
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SDUDPHWHU� DQG� ERWK� H[WHUQDO� ODERUDWRU\�
UHVXOWV� VHSDUDWHO\� DV� SHU� IROORZLQJ�
IRUPXODV��

ܸܥ ൌ
ܦܵ

തܺ
ൈ ͳͲͲ

:KHUH�6' ZDV�FDOFXODWHG�EHWZHHQ�UHSRUWHG�
UHVXOWV�RI�VHUYLFH�SURYLGLQJ�ODERUDWRU\�DQG�
ILUVW�RU�VHFRQG�H[WHUQDO�ODERUDWRU\�XVLQJ�WKH�
IROORZLQJ�IRUPXOD�

ܦܵ ൌ ඨ
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ʹ

$QG� തܺ ZDV� FDOFXODWHG� EHWZHHQ� UHVXOWV�
UHSRUWHG� E\� VHUYLFH� SURYLGLQJ� ODERUDWRU\�
DQG�ILUVW�RU�VHFRQG�H[WHUQDO�ODERUDWRU\�XVLQJ�
WKH�IROORZLQJ�IRUPXOD�
തܺ ൌ
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3HQDOW\� $�SHQDOW\�V\VWHP�LV�LPSOHPHQWHG�
RQ� DOO� SDUDPHWHUV� LI� &9� LV� UHSRUWHG� WR� EH�
PRUH�WKDQ�����IRU�DQ\�SDUDPHWHU�EDVHG�RQ�
ERWK�H[WHUQDO�ODERUDWRU\�UHVXOWV�

5HIHUHQFHV�
�� $NKWDU� 06�� 2XWVRXUFLQJ� RI� &OLQLFDO�
/DERUDWRU\�6HUYLFHV� LQ� 3DNLVWDQ��7KH� ,QWHUQDWLRQDO�
-RXUQDO�RI�)URQWLHU�6FLHQFHV����������
�� 8QLW� 30�� &RQWUDFW� RI� 2XWVRXUFHG�
/DERUDWRU\�6HUYLFHV�LQ�$WWRFN��-KHOXP�DQG�&KDNZDO�
EHWZHHQ�308�DQG�,VODPDEDG�'LDJQRVWLF�&HQWUH��,Q��
3XQMDE�3D6+'��HGLWRU�������
�� 7UDQ� .3�� +HXFKHQQH� &�� %DODNULVKQDQ� 1��
2Q�WKH�SHUIRUPDQFH�RI�FRHIILFLHQW�RI�YDULDWLRQ�FKDUWV�
LQ�WKH�SUHVHQFH�RI�PHDVXUHPHQW�HUURUV��4XDOLW\�DQG�

5HOLDELOLW\� (QJLQHHULQJ� ,QWHUQDWLRQDO��
������������������


