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'HVNWRS�RSHUDWLQJ�V\VWHPV�PDUNHW�VKDUH�DQG�WKHLU�FRQIRUPLW\�ZLWK��
WKH�LQWHUQDWLRQDO�,7�VHFXULW\�VWDQGDUG�,62�������

�
3UHGUDJ�2UHãNL�

7HDFKHU
V�&ROOHJH�LQ�ýDNRYHF�
SRUHVNL#YXV�FN�KU�

�
'UDJXWLQ�.HUPHN�
8QLYHUVLW\�RI�=DJUHE�

)DFXOW\�RI�2UJDQL]DWLRQ�DQG�,QIRUPDWLFV�9DUDåGLQ�
GNHUPHN#IRL�KU�

�
$EVWUDFW�� ,Q� WKLV� SDSHU� DXWKRUV� SUHVHQW� WKH� UHVHDUFK� PHWKRG� WKH\� XVH� WR� GHWHUPLQH� WKH� GHVNWRS�
RSHUDWLQJ�V\VWHPV�PDUNHW�VKDUH�LQ�&URDWLD��7KH�PHWKRG�LQFOXGHV�WKH�DQDO\VLV�RI�ZHE�DFFHVV�ORJ�GDWD�RI�
VRPH�RI�WKH�PRVW�IUHTXHQWO\�YLVLWHG�&URDWLDQ�ZHE�VLWHV���
)RU� RSHUDWLQJ� V\VWHPV� WKDW� PDNH� WKH� PDUNHW� VKDUH�� DXWKRUV� TXRWH� WKHLU� HYDOXDWHG� DVVXUDQFH� OHYHO�
DFFRUGLQJ�WR�,62�������±�,QIRUPDWLRQ�WHFKQRORJ\�±�6HFXULW\�WHFKQLTXHV�±�(YDOXDWLRQ�FULWHULD�IRU�,7�
6HFXULW\��7KH�&RPPRQ�&ULWHULD�IRU�,QIRUPDWLRQ�7HFKQRORJ\�6HFXULW\�(YDOXDWLRQ���&&,76(����
�
.H\ZRUGV��RSHUDWLQJ�V\VWHP��PDUNHW�VKDUH��VHFXULW\��,62��������
�
���,QWURGXFWLRQ�
�
$OPRVW�DOO�FRQWHPSRUDU\�GHVNWRS�FRPSXWHUV�KDYH�,QWHUQHW�DFFHVV�DQG�XVH�LWV�VHUYLFHV��7KH�,QWHUQHW�LV�
XVHG�DV�D�ZD\�RI�WUDQVSRUWDWLRQ�RI�VHUYLFH�SDFNV��SDWFKHV�IRU�RSHUDWLQJ�V\VWHPV�VXFK�DV�:LQGRZV�RU�
/LQX[�DQG�XSGDWHV�IRU�YDULRXV�DQWL�YLUXV�VRIWZDUH���
%HDULQJ�LQ�PLQG�WKDW�,QWHUQHW�VHUYLFHV�DUH�LQWHQVLYHO\�XVHG��RSHUDWLQJ�V\VWHP�VHFXULW\�EHFRPHV�HYHQ�
PRUH� LPSRUWDQW��6DIHW\�FULWLFDO�DQG�VLPLODU�DSSOLFDWLRQV� LQ�YDULRXV�RUJDQL]DWLRQV�UHTXLUH� WKH�KLJKHVW�
OHYHO�RI�RSHUDWLQJ�V\VWHP�VHFXULW\��7KH�RSHUDWLQJ�V\VWHP�PDQXIDFWXUHUV�DUH�LPSURYLQJ�LWV�SURGXFWV�WR�
PDWFK� WKH� UHTXLUHPHQWV� DQG� FULWHULD�RI� H[LVWLQJ� ,7� VHFXULW\� VWDQGDUGV� WR�EHFRPH�HOLJLEOH� IRU�XVH� LQ�
WKHVH�RUJDQL]DWLRQV���
�
2SHUDWLQJ� V\VWHPV� DUH� QRW� SHUIHFW� SURGXFWV�� $FFRUGLQJ� WR� >�@� WKHUH� DUH� WKH� IROORZLQJ� WRS� ���
YXOQHUDELOLWLHV�IRU�:LQGRZV�DQG�8QL[�V\VWHPV��
�

D�� :LQGRZV�V\VWHPV��
�� ,QWHUQHW�,QIRUPDWLRQ�6HUYHU��
�� 0LFURVRIW�'DWD�$FFHVV�&RPSRQHQWV��
�� 0LFURVRIW�64/�6HUYHU��
�� 1HW%,26�VKDUHV��
�� $QRQ\PRXV�ORJLQV�±�QXOO�VHVVLRQV��
�� /$1�0DQDJHU�DXWKHQWLFDWLRQ��
�� *HQHUDO�:LQGRZV�DXWKHQWLFDWLRQ��
�� ,QWHUQHW�([SORUHU��
�� 5HPRWH�UHJLVWU\�DFFHVV��
�� :LQGRZV�6FULSWLQJ�+RVW��

�
E�� 8QL[�V\VWHPV��

�� 5HPRWH�SURFHGXUH�FDOOV��53&���
�� $SDFKH�ZHE�VHUYHU��
�� 6HFXUH�VKHOO��66+���
�� 6LPSOH�1HWZRUN�0DQDJHPHQW�3URWRFRO��6103���
�� )LOH�7UDQVSRUW�3URWRFRO��
�� 5�VHUYLFHV�±�7UXVW�UHODWLRQVKLSV��
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�� /LQH�3ULQWHU�GDHPRQ��
�� 6HQGPDLO��
�� %,1'�'16��
�� *HQHUDO�8QL[�DXWKHQWLFDWLRQ��

�
7KH�VRIWZDUH�PDQXIDFWXUHUV�DUH�HVWDEOLVKLQJ�WKH�SURFHGXUHV�IRU�FRQWLQXRXV�GHOLYHU\�RI�WKHLU�SURGXFWV�
XSGDWHV��W\SLFDOO\�XVLQJ�,QWHUQHW��7KHUHIRUH��DOPRVW�HYHU\�GHVNWRS�FRPSXWHU�WRGD\�QHHGV�DQG�DFFHVVHV�
WKH�,QWHUQHW�DQG�OHDYHV�LWV�WUDLOV�LQ�LW � ��7KLV�IHDWXUH�LV�XVHG�LQ�WKH�PHWKRG�WR�GHWHUPLQH�ZKDW�RSHUDWLQJ�
V\VWHPV�DUH�SDUWV�RI�WKH�GHVNWRS�RSHUDWLQJ�V\VWHPV�PDUNHW�VKDUH��
�
�
����7KH�UHVHDUFK�PHWKRG�
�
(YHU\�YLVLW�WR�D�ZHE�VLWH�LV�ORJJHG�LQ�LWV�DFFHVV�ORJ�DQG�WKLV�GDWD�FRQWDLQV�LQIRUPDWLRQ�WKDW�FDQ�EH�XVHG�
WR� GHWHUPLQH� WKH� RSHUDWLQJ� V\VWHPV�PDUNHW� VKDUH�� 7KH�PRVW� VXLWDEOH� VRXUFHV� RI� GDWD� IRU� RSHUDWLQJ�
V\VWHPV�PDUNHW� VKDUH� DQDO\VLV� DUH� VLWHV�ZLWK� JHQHUDO� FRQWHQWV� WKDW� KDYH� D� ODUJH� QXPEHU� RI� XQLTXH�
YLVLWRUV��
7KH�DXWKRUV�XVH�WKH�PHWKRG�RI�TXHVWLRQQDLUH�WR�DFTXLUH�VXFK�DFFHVV�GDWD�IRU����PRVW�IUHTXHQWO\�YLVLWHG�
VLWHV�LQ�&URDWLD��
�
7KH�ZHE�VLWH�DFFHVV�ORJ�UHFRUG�FDQ�EH�FRQILJXUHG�WR�KDYH�LWV�FRQWHQWV�DV�LQ�WKH�IROORZLQJ�H[DPSOHV��
�
���YLVLW�XVLQJ�0LFURVRIW�,QWHUQHW�([SORUHU�����DQG�0LFURVRIW�:LQGRZV�;3��17�������
�
�������������������>���0D\��������������������@��*(7��ORJR�KWP�+773������
���������KWWS���ZZZ�YXV�FN�KU����0R]LOOD������FRPSDWLEOH��06,(������:LQGRZV�
17�������
�
���YLVLW�XVLQJ�.RQTXHURU�DQG�/LQX[��
�
����������������>���0D\��������������������@��*(7��ORJR�KWP�+773����������
�����KWWS���ZZZ�YXV�FN�KU����0R]LOOD������FRPSDWLEOH��.RQTXHURU�����UF���
L����/LQX[�������������
�
7KH�DFFHVV�ORJ�UHFRUG�VWUXFWXUH�LQ�SUHYLRXV�H[DPSOHV�LV�DV�IROORZV��
�
�K��O��X��W�?��U?���!V��8�?��^8VHU�DJHQW`L?��
�
�K�±�UHPRWH�FRPSXWHU�,3�DGGUHVV��
�O�±�UHPRWH�ORJLQ�QDPH��LI�GHOLYHUHG�±�RWKHUZLVH�
�
���
�X�±�UHPRWH�XVHU��LI�GHOLYHUHG�±�RWKHUZLVH�
�
���
�W�±�GDWH�WLPH��
�U�±�ILUVW�URZ�RI�TXHU\��
�!V�±�TXHU\�VWDWXV��
�8�±�UHTXHVWHG�85/�ZLWKRXW�TXHU\�VWULQJ��
��^8VHU�DJHQW`L?��±�EURZVHU�DQG�RSHUDWLQJ�V\VWHP�GDWD��
?���VSDFH��
�

������������������������������������������������������� �$XWKRUV�RI�WKLV�SDSHU�XQGHUVWDQG�WKDW�LI�D�GHVNWRS�FRPSXWHU�DFFHVVLQJ�WKH�,QWHUQHW�LV�LQ�/$1�WKDW�LV�EHKLQG�D�
ILUHZDOO�DQG�RU�XVHV�SUR[\��LQ�WKDW�FDVH�WKH�GDWD�LQ�DFFHVV�ORJV�FDQ�EH�WKRVH�RI�LWV�ILUHZDOO�RU�SUR[\��
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7KH�UHVHDUFK�LV�SHUIRUPHG�XVLQJ�WKHVH�VWHSV��
�

��� UDQNLQJ�RI�&URDWLDQ�ZHE�VLWHV� LV�SHUIRUPHG�DFFRUGLQJ� WR�QXPEHU�RI�YLVLWV�GXULQJ�0D\������
XVLQJ�GDWD�IURP�KWWS���ZZZ�WUDIILFUDQNLQJ�FRP��

�
��� DFFRUGLQJ�WR�UHVXOWV�DFKLHYHG�LQ�SUHYLRXV�VWHS��WKH�TXHVWLRQQDLUH�LV�VHQW�WR�WKH����PRVW�YLVLWHG�

VLWHV�LQ�&URDWLD��DVNLQJ�WKHP�WR�SURYLGH�WKHLU�ZHE�DFFHVV�ORJ�GDWD���
�

7KH�UHTXHVWHG�GDWD�FRXOG�EH��
�� WKH�UHVXOW�RI�SURFHVVLQJ�XVLQJ�VRIWZDUH�VXFK�DV�:HEDOL]HU��$ZVWDWV��HWF����
�� QRW�SURFHVVHG�UDZ�GDWD�IURP�ZHE�VLWH�DFFHVV�ORJ�IRU�D�JLYHQ�PRQWK�DQG�\HDU��

�
��� WKH�JDWKHUHG�GDWD�LV�SURFHVVHG�DV�QHHGHG�WR�DFKLHYH�PXWXDO�FRPSDUDELOLW\��
�
��� RSHUDWLQJ�V\VWHPV�DUH�UDQNHG�RQ�WKH�EDVLV�RI�WKHLU�PDUNHW�VKDUH�DQG�UHODWHG�WR�WKHLU�DFKLHYHG�

,62�������VWDQGDUG�($/��(YDOXDWLRQ�$VVXUDQFH�/HYHO���
�
�
7KH�VLWH� WUDIILFUDQNLQJ�FRP�SURYLGHV� VWDWLVWLFDO�GDWD� WKDW�DUH�FRPPHUFLDOO\�DYDLODEOH�IURP�SURYLGHUV�
$OH[D��$&�1LHOVHQ�DQG�0HGLD�0HWUL[��(YHU\�XQLTXH�YLVLWRU�LV�FRXQWHG�RQO\�RQFH��VR�LI�VRPHRQH�GRHV�
���YLVLWV�GXULQJ�0D\�������RQO\�RQH�YLVLW�LV�FRXQWHG��7KLV�LV�DFWXDOO\�QXPEHU�RI�GLIIHUHQW�XVHUV�RI�D�
VLWH��7RGD\�WKLV�LV�DQ�LQGXVWULDO�VWDQGDUG�LQ�PHDVXULQJ�WKH�LPSRUWDQFH�RI�VRPH�ZHE�VLWH��7KLV�SURSHUW\�
KDV�DQ� LPSRUWDQW�YDOXH� LQ� WKH�SURFHVV�RI�GHWHUPLQLQJ� WKH�RSHUDWLQJ�V\VWHPV�PDUNHW�VKDUH���PXOWLSOH�
YLVLWV�RI�D�VSHFLILF�XVHU��ZKR�XVHV�WKH�VSHFLILF�RSHUDWLQJ�V\VWHP�DQG�VSHFLILF�EURZVHU��DUH�UHSUHVHQWHG�
DV�RQH�VSHFLILF�RSHUDWLQJ�V\VWHP�DQG�RQH�VSHFLILF�EURZVHU���
�
�

�����5HVHDUFK�UHVXOWV��
�
:HE� DFFHVV� ORJ� GDWD� �SDUWO\� SURFHVVHG� RU� UDZ�� LV� SURYLGHG� IRU� GRPDLQV� YLS�KU�� KW�KU�� LVNRQ�KU��
EHVSODWQH�VWYDUL�KU�DQG�FDUQHW�KU���
2QO\�D�VPDOO�QXPEHU�RI�GRPDLQV�SDUWLFLSDWHG�LQ�WKH�TXHVWLRQQDLUH�SURFHVV��

�� ��RXW�RI����GRPDLQV�UHSOD\HG�����������
�� ��RXW�RI����GRPDLQV�SURYLGHG�WKHLU�GDWD�����������

+RZHYHU��GRPDLQV�WKDW�SURYLGHG�GDWD�DUH�UDQNHG�� � � ��LVNRQ�KU���� � � ��YLS�KU���� � � ��KW�KU����� � � ��FDUQHW�KU��
DQG��� � � ��EHVSODWQH�VWYDUL�FRP��RXW�RI�����DFFRUGLQJ�WR�QXPEHU�RI�XQLTXH�YLVLWRUV��
�
7KH�RSHUDWLQJ�V\VWHPV�PDUNHW�VKDUH�DFFRUGLQJ�WR�ZHE�DFFHVV�ORJ�GDWD�LQ�DQDO\VHG�GRPDLQV�LQ�&URDWLD�
LQ�0D\������LV�DV�IROORZV��
�
�
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�
�
�

�
�

7DEOH����7KH�RSHUDWLQJ�V\VWHPV�PDUNHW�VKDUH�DFFRUGLQJ�WR�ZHE�DFFHVV�ORJ�GDWD�LQ��
DQDO\VHG�GRPDLQV�LQ�&URDWLD�LQ�0D\�������

5DQN� 2SHUDWLQJ�V\VWHP� 5DQJH� $YHUDJH�
�� 0LFURVRIW�:LQGRZV�;3��17������ ������±������� ������
�� 0LFURVRIW�:LQGRZV���� ������±������� ������
�� 0LFURVRIW�:LQGRZV�������17������ ������±������� ������
�� 0LFURVRIW�:LQGRZV�0(� �����±������ �����
�� 0LFURVRIW�:LQGRZV�17����� �����±������ �����
�� /LQX[� �����±������ �����
�� 0LFURVRIW�:LQGRZV���� �����±������ �����
�� 0DFLQWRVK�33&� �����±������ �����
�� 0DF�26� �����±������ �����

�
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&KDUW����&RPSDULVRQ�RI�RSHUDWLQJ�V\VWHPV�PDUNHW�VKDUH�LQ�(XURSH�DQG�
�RSHUDWLQJ�V\VWHPV�PDUNHW�VKDUH�DFFRUGLQJ�WR�ZHE�DFFHVV�ORJ�GDWD�LQ��

VRPH�GRPDLQV�LQ�&URDWLD�
�
7KH� SRQGHUHG� DYHUDJH� FRXOG� DOVR� EH� FDOFXODWHG�� EXW� LW
V� QRW� SHUIRUPHG� LQ� WKLV� SDSHU� EHFDXVH� WKH�
QXPEHU� RI� XQLTXH� YLVLWRUV� IRU� HDFK� RI� ��� GRPDLQV� LV� LQ� YHU\� FORVH� UDQJH� ������� WR� ������ XQLTXH�
YLVLWRUV���
�

&RPSDULVRQ�RI�RSHUDWLQJ�V\VWHPV�PDUNHW�VKDUH�LQ�(XURSH�
ZLWK��RSHUDWLQJ�V\VWHPV�PDUNHW�VKDUH�LQ�VRPH�GRPDLQV�LQ�&URDWLD
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7KH� GDWD� IURP� ZZZ�ZHEKLWV�GH� DQG� WKH� GDWD� IURP� VRPH� GRPDLQV� LQ� &URDWLD� VKRZ� WKH� FRPPRQ�
SURSHUW\��WKH�VLWHV�UDQNHG���±���DUH�0LFURVRIW�:LQGRZV�;3��0LFURVRIW�:LQGRZV������DQG�0LFURVRIW�
:LQGRZV������
�
0DF�26�KDV�VLJQLILFDQWO\�ODUJHU�RSHUDWLQJ�V\VWHPV�PDUNHW�VKDUH�LQ�(XURSH�WKDQ�LQ�&URDWLD��
�
0LFURVRIW�:LQGRZV����KDV�RQO\�D�VPDOO�SRUWLRQ�RI�RSHUDWLQJ�V\VWHPV�PDUNHW�VKDUH��
�
7KH�DYHUDJH�XVDJH�RI�/LQX[�LV�VLPLODU�DQG�LW
V�YHU\�ORZ��ZZZ�ZHEKLWV�GH���������VRPH�GRPDLQV�LQ�
&URDWLD���������
�
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���7KH�FRQIRUPLW\�RI�WKH�GHVNWRS�RSHUDWLQJ�V\VWHPV�ZLWK�WKH�LQWHUQDWLRQDO�VWDQGDUG�,62��������
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�
�
� � � 6FKHPH����,7�6HFXULW\�VWDQGDUGV�GHYHORSPHQW�VFKHPH��
�7KH� &RPPRQ� &ULWHULD� IRU� ,QIRUPDWLRQ� 7HFKQRORJ\� 6HFXULW\� (YDOXDWLRQ� �&&,76(�� UHSUHVHQWV� WKH�
RXWFRPH�RI�D�VHULHV�RI�HIIRUWV�WR�GHYHORS�FULWHULD�IRU�HYDOXDWLRQ�RI�,7�VHFXULW\�WKDW�DUH�EURDGO\�XVHIXO�
ZLWKLQ� WKH� LQWHUQDWLRQDO� FRPPXQLW\�� ,Q� WKH� HDUO\� ����¶V� WKH� 7UXVWHG� &RPSXWHU� 6\VWHP�(YDOXDWLRQ�
&ULWHULD� �7&6(&��ZDV�GHYHORSHG� LQ� WKH�8QLWHG�6WDWHV�� ,Q� WKH� VXFFHHGLQJ�GHFDGH�� YDULRXV� FRXQWULHV�
EHJDQ�LQLWLDWLYHV�WR�GHYHORS�HYDOXDWLRQ�FULWHULD�WKDW�EXLOW�XSRQ�WKH�FRQFHSWV�RI�WKH�7&6(&�EXW�ZHUH�
PRUH�IOH[LEOH�DQG�DGDSWDEOH�WR�WKH�HYROYLQJ�QDWXUH�RI�,7�LQ�JHQHUDO���
�
,Q� (XURSH�� WKH� ,QIRUPDWLRQ� 7HFKQRORJ\� 6HFXULW\� (YDOXDWLRQ� &ULWHULD� �,76(&�� YHUVLRQ� ���� ZDV�
SXEOLVKHG� LQ� �����E\� WKH�(XURSHDQ�&RPPLVVLRQ� DIWHU� MRLQW� GHYHORSPHQW� E\� WKH� QDWLRQV� RI�)UDQFH��
*HUPDQ\�� WKH� 1HWKHUODQGV�� DQG� WKH� 8QLWHG� .LQJGRP�� ,Q� &DQDGD�� WKH� &DQDGLDQ� 7UXVWHG� &RPSXWHU�
3URGXFW�(YDOXDWLRQ�&ULWHULD� �&7&3(&��YHUVLRQ�����ZDV�SXEOLVKHG� LQ������DV�D�FRPELQDWLRQ�RI� WKH�
,76(&� DQG� 7&6(&� DSSURDFKHV�� ,Q� WKH� 8QLWHG� 6WDWHV�� WKH� GUDIW� )HGHUDO� &ULWHULD� IRU� ,QIRUPDWLRQ�
7HFKQRORJ\�6HFXULW\��)&��YHUVLRQ���ZDV�DOVR�SXEOLVKHG�LQ�������DV�D�VHFRQG�DSSURDFK�WR�FRPELQLQJ�
1RUWK�$PHULFDQ�DQG�(XURSHDQ�FRQFHSWV�IRU�HYDOXDWLRQ�FULWHULD���
�
:RUN� EHJDQ� LQ� ����� LQ� WKH� ,QWHUQDWLRQDO� 2UJDQL]DWLRQ� IRU� 6WDQGDUGL]DWLRQ� �,62�� WR� GHYHORS�
LQWHUQDWLRQDO� VWDQGDUG� HYDOXDWLRQ� FULWHULD� IRU� JHQHUDO� XVH�� 7KH� QHZ� FULWHULD� ZHUH� LQWHQGHG� WR� EH�
UHVSRQVLYH�WR�WKH�QHHG�IRU�PXWXDO�UHFRJQLWLRQ�RI�VWDQGDUGL]HG�VHFXULW\�HYDOXDWLRQ�UHVXOWV�LQ�D�JOREDO�,7�
PDUNHW��7KLV�WDVN�ZDV�DVVLJQHG�WR�:RUNLQJ�*URXS����:*���RI�VXEFRPPLWWHH�����6&������
�,Q�-XQH�������WKH�DXWKRUV�RI�WKH�&7&3(&��)&��7&6(&��DQG�,76(&�SRROHG�WKHLU�HIIRUWV�DQG�EHJDQ�D�
SURMHFW�WR�DOLJQ�WKHLU�FULWHULD�DQG�FUHDWH�D�VLQJOH�GUDIW�&&�GRFXPHQW��7KH�LQWHQW�RI�WKH�SURMHFW�ZDV�WR�
UHVROYH�WKH�FRQFHSWXDO�DQG�WHFKQLFDO�GLIIHUHQFHV�IRXQG�LQ�WKH�VRXUFH�FULWHULD�DQG�WKHQ��WR�GHOLYHU�WKH�
UHVXOWV�WR�,62�DV�D�FRQWULEXWLRQ�WRZDUG�LWV�ZRUN�LQ�EXLOGLQJ�WKH�LQWHUQDWLRQDO�VWDQGDUG��>�@��>��@��
,Q������WKH�ILQDO�UHVXOW�LV�SUHVHQWHG�±�WKH�QHZ�LQWHUQDWLRQDO�VWDQGDUG�,62���������
�
�
�
�

������
(XURSHDQ�,QIRUPDWLRQ�
7HFKQRORJ\�6HFXULW\�
(YDOXDWLRQ�&ULWHULD�

�,76(&��

������
&DQDGLDQ�7UXVWHG�
&RPSXWHU�3URGXFW�
(YDOXDWLRQ�&ULWHULD�
�&7&3(&��

������
86�)HGHUDO�&ULWHULD�

�)&����GUDIW�

������
&RPPRQ�&ULWHULD�IRU�

,QIRUPDWLRQ�7HFKQRORJ\�
6HFXULW\�(YDOXDWLRQ�
�&&,76(��±�WULDO�

������
86� 7UXVWHG� &RPSXWHU�
6\VWHP� (YDOXDWLRQ�
&ULWHULD��7&6(&��

������
,62���������,QIRUPDWLRQ�
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