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7KH�ILUVW�SDUW�RI�WKH�WKHVLV��(YDOXDWLRQ�RI�WKH�GDWD�FROOHFWLRQ�RI�WKH�+�(%5$������LQ�FRPSDULVRQ�

WR�DOWHUQDWLYH�PHWKRGV�RI�GDWD�FROOHFWLRQ�IRU�WKH�TXDOLW\�RI�F\FOLQJ�IDFLOLWLHV��SURYLGHV�DQ�RYHU�

YLHZ�RI�WKH�F\FOLQJ�VLWXDWLRQ�LQ�*HUPDQ\��WKH�DGYDQWDJHV�RI�F\FOLQJ�FRPSDUHG�WR�RWKHU�PRGHV�

RI�WUDQVSRUWDWLRQ DQG�SUHVHQWV�UHOHYDQW�UHJXODWLRQV�RI�WKH�)RUVFKXQJVJHVHOOVFKDIW�I�U�6WUD�HQ�

XQG�9HUNHKUVZHVHQ��)*69��IRU�F\FOLQJ�SODQQLQJ��

7KH�H[LVWLQJ�VXUYH\�PHWKRGV�IRU�WKH�TXDOLW\�RI�F\FOLQJ�IDFLOLWLHV�DUH�SUHVHQWHG�WR�WKH� �$')&�

4XDOLWlWVUDGURXWHQ³ SURFHGXUH�GHVLJQHG�IRU�F\FOH�WRXULVP�DQG�WKH�LQGH[�QXPEHU�PHWKRG��EH�

IRUH�WKH�GUDIW�IURP�WKH�\HDU������WR�WKH��+LQZHLVHQ�]XU�HLQKHLWOLFKHQ�%HZHUWXQJ�YRQ�5DGYHU�

NHKUVDQODJHQ���+�(%5$�������LV�VXPPDUL]HG��7KH�+�(%5$������DUH�D�PHWKRG�ZKLFK�HYDOX�

DWHV�WKH�TXDOLW\�RI�F\FOLQJ�IDFLOLWLHV�REMHFWLYHO\�DQG�EDVHQG�RQ WKH�URXWH�VHFWLRQ��7KH�DVVHVV�

PHQW�UHTXLUHV�D�ORW�RI�LQSXW�GDWD��XQOLNH�ZKDW�LV�DVVXPHG�E\�WKH�+�(%5$�������6RXUFHV�IRU�

REWDLQLQJ�IUHHO\�DYDLODEOH�GDWD�DUH�SUHVHQWHG�WKDW�FDQ�EH�XVHG WR�UHGXFH�WKH�UHTXLUHG�WLPH�IRU�

WKH�RQ�VLWH�VXUYH\��7KH�Ä+LQZHLVHQ�]XU�HLQKHLWOLFKHQ�%HZHUWXQJ�YRQ�5DGYHUNHKUVDQODJHQ³ DUH

FRPSDUHG�WR�WKH�Ä.HQQ]LIIHUPHWKRGH³��)RU�WKLV�SXUSRVH��WKH�+�(%5$ ���� PHWKRG�LV�XVHG�LQ�

WKH�F\FOH�SDWK�QHWZRUN�RI� WKH�FLW\�RI�(VVHQ LQ�FRPELQDWLRQ�ZLWK�D�FORVH� LQYHVWLJDWLRQ�RI� WKH�

VXUIDFH�RI�WKH�SDWK DQG�WKH�Ä.HQQ]LIIHUPHWKRGH³�LV�XVHG�LQ�WKH�F\FOH�SDWK�QHWZRUN�RI�WKH�GLVWULFW�

RI�0HWWPDQQ�ZLWK�WKH�KHOS�RI�D�VXUYH\�DSS��,Q�WKH�IROORZLQJ��DSSUR[������NLORPHWHUV�RI�WKH�F\FOH�

SDWK�QHWZRUN�RI�WKH�FLW\�RI�(VVHQ�DUH�FRPSDUHG�ZLWK�DSSUR[������NLORPHWHUV�RI�WKH�F\FOH�SDWK�

QHWZRUN�RI�WKH�GLVWULFW�RI�0HWWPDQQ��,W� LV�GHWHUPLQHG�WKDW�D�VXUYH\�RI�WKH�LQSXW�GDWD�ZLWK�WKH�

PHWKRG�RI�WKH�Ä.HQQ]LIIHUPHWKRGH³ FRPELQHG�ZLWK�D�SURJUDPPHG�DSS�VDYHV�VRPH�WLPH FRP�

SDUHG�WR�WKH�PHWKRG�RI�WKH�+�(%5$������ZLWK�WKH�KHOS�RI�D�FORVH�LQYHVWLJDWLRQ��EXW�WKH�SRVW�

SURFHVVLQJ�HIIRUW�FDQ�EH�UHGXFHG�ZLWK�WKH�KHOS�RI�WKH�DSS�E\�DERXW����SHUFHQW��,Q�DQ�DGGLWLRQDO�

VXUYH\�LQ�WKH�GLVWULFW�RI�0HWWPDQQ ZLWK�WKH�SURFHGXUH�RI�WKH ³.HQQ]LIIHUPHWKRGH³ LW�LV�IRXQG�WKDW�

WKH�VXUYH\�FDXVHV�RQO\�HLJKW�SHUFHQW�OHVV�WLPH�IRU�SRVW�SURFHVVLQJ�WKDQ�WKH�SRVW�SURFHVVLQJ�RI�

WKH�GDWD�RI�WKH�+�(%5$�������$Q�DQDO\VLV�RI�WKH�FRVWV�RI�VXFK�DQ�DSS�LV�PDGH�DQG�WKH�DS�

SOLFDELOLW\�DQG�DQ�DSSOLFDELOLW\�WR�WKH SURFHGXUH�RI�WKH�+�(%5$������LV�GLVFXVVHG�

3UREOHPV�DURVH�GXULQJ�WKH�FROOHFWLRQ�RI�WKH�LQSXW�GDWD�IRU�WKH�+�(%5$������SURFHGXUH��ZKLFK�

DUH�ILUVW�HQOLVWHG DQG�WKHQ�VPDOOHU�VROXWLRQV�DUH�RIIHUHG��)LQDOO\��RSWLPL]DWLRQ�DSSURDFKHV�IRU�

WKH� FROOHFWLRQ�ZLWK� WKH�+�(%5$������SURFHGXUH�DUH�GHVFULEHG��ZKLFK�FDQ� UHGXFH� WKH� WLPH�

UHTXLUHG�IRU�GDWD�FROOHFWLRQ�DQG�SRVW�SURFHVVLQJ��

$�FRQFOXVLRQ�VXPPDUL]HV�WKH�H[SHULHQFH�JDLQHG�LQ�GDWD�FROOHFWLRQ�IRU�WKH�+�(%5$������SUR�

FHGXUH�
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'LH�7KHVLV�Ä%HZHUWXQJ�GHU�'DWHQHUIDVVXQJ�GHU�+�(%5$������ LP�9HUJOHLFK�]X�DOWHUQDWLYHQ�

(UIDVVXQJVPHWKRGHQ�GHU�4XDOLWlW�YRQ�5DGYHUNHKUVDQODQJHQ³�YHUVFKDIIW�LP�HUVWHQ�7HLO�HLQHQ�

hEHUEOLFN��EHU�GLH�5DGYHUNHKUVVLWXDWLRQ�LQ�'HXWVFKODQG� �EHU�GLH�9RUWHLOH�GHV�5DGIDKUHQV�JH�

JHQ�EHU�DQGHUHQ�9HUNHKUVPLWWHOQ XQG�VWHOOW�I�U�GLH�5DGYHUNHKUVSODQXQJ�UHOHYDQWH�5HJHOZHUNH�

GHU�)RUVFKXQJVJHVHOOVFKDIW�I�U�6WUD�HQ� XQG�9HUNHKUVZHVHQ��)*69��GDU��

(V�ZHUGHQ�GLH�EHUHLWV�EHVWHKHQGHQ (UKHEXQJVPHWKRGHQ�I�U�GLH�4XDOLWlW�YRQ�5DGYHUNHKUVDQ�

ODJHQ�GHP�I�U�GHQ�5DGWRXULVPXV�NRQ]LSLHUWHQ�9HUIDKUHQ�GHU�$')&�4XDOLWlWVUDGURXWHQ�XQG�GLH�

.HQQ]LIIHUPHWKRGH�YRUJHVWHOOW��EHYRU�GHU�DXV�GHP�-DKU������VWDPPHQGH�(QWZXUI�]X�GHQ�Ä+LQ�

ZHLVHQ�]XU�HLQKHLWOLFKHQ�%HZHUWXQJ�YRQ�5DGYHUNHKUVDQODJHQ³��+�(%5$�������]XVDPPHQJH�

IDVVW�ZLUG��'LH�+�(%5$������VLQG�HLQ�9HUIDKUHQ�ZHOFKHV�GLH�4XDOLWlW�YRQ�5DGYHUNHKUVDQODJHQ�

REMHNWLY� XQG� VWUHFNHQEH]RJHQ� EHZHUWHW�� )�U� GLH� %HZHUWXQJ� ZHUGHQ�� DQGHUV� DOV� YRQ� GHQ�

+�(%5$������DQJHQRPPHQ��YLHOH�(LQJDQJVGDWHQ�EHQ|WLJW��(V�ZHUGHQ�4XHOOHQ� I�U�GLH�%H�

VFKDIIXQJ�YRQ�IUHL�]XJlQJOLFKHQ�'DWHQ�YRUJHVWHOOW��PLW�GHQHQ�VLFK�GHU�=HLWDXIZDQG�GHU�(UKH�

EXQJ�YRU�2UW� UHGX]LHUHQ� ODVVHQ��'HU�(UKHEXQJV� XQG�1DFKEHDUEHLWXQJVDXIZDQG�GHU�'DWHQ�

ZLUG� PLW� GHP� 9HUIDKUHQ� GHU� .HQQ]LIIHUPHWKRGH� YHUJOLFKHQ�� 'DI�U� ZLUG� GDV� 9HUIDKUHQ� GHU�������������

+�(%5$�LP�5DGZHJHQHW]�GHU�6WDGW�(VVHQ�PLW�HLQHP�(UKHEXQJVERJHQ�XQG�GDV�GHU�.HQQ]LI�

IHUPHWKRGH�LP�5DGZHJHQHW]�GHV�.UHLVHV�0HWWPDQQ XQWHU�+LOIHQDKPH�HLQHU�(UKHEXQJV�$SS

DQJHZHQGHW��1DFKIROJHQG�ZHUGHQ�FD������.LORPHWHU�GHV�5DGZHJHQHW]HV�GHU�6WDGW�(VVHQ�PLW�

FD�� ����.LORPHWHUQ�GHV�5DGZHJHQHW]HV�GHV�.UHLVHV�0HWWPDQQ�PLWHLQDQGHU�YHUJOLFKHQ��(V�

ZLUG�IHVWJHVWHOOW��GDVV�HLQH�(UKHEXQJ�GHU�(LQJDQJVGDWHQ�PLW�GHP�9HUIDKUHQ�GHU�.HQQ]LIIHU�

PHWKRGH�XQWHU�+LOIHQDKPH�HLQHU�GDI�U�SURJUDPPLHUWHQ�$SS�EHL�GHU�(UKHEXQJ�HLQH�JHULQJH�

=HLWHUVSDUQLV�ELHWHW�JHJHQ�EHU�GHP�9HUIDKUHQ�GHU�+�(%5$������XQWHU�+LOIHQDKPH�HLQHV�(U�

KHEXQJVERJHQV�� MHGRFK�GHU�1DFKEHDUEHLWXQJVDXIZDQG�PLWKLOIH�GHU�$SS�XP�FD�����3UR]HQW�

UHGX]LHUW�ZHUGHQ�NDQQ��%HL�HLQHU�]XVlW]OLFKHQ %HIDKUXQJ�LP�.UHLV 0HWWPDQQ�PLW�GHP�9HUIDK�

UHQ�GHU�.HQQ]LIIHUPHWKRGH��XQWHU�GHU�9HUZHQGXQJ�HLQHV�(UKHEXQJVERJHQV��ZLUG�IHVWJHVWHOOW��

GDVV�GLH�(UKHEXQJ�HLQHQ QXU XP�DFKW�3UR]HQW�QLHGULJHUHQ�=HLWDXIZDQG�EHL�GHU�1DFKEHDUEHL�

WXQJ�YHUXUVDFKW��DOV�GLH�1DFKEHDUEHLWXQJ�GHU�'DWHQ�GHU�+�(%5$�������(V�ZLUG�HLQH�.RVWHQ�

DQDO\VH�GHU�(UKHEXQJV�$SS�HUVWHOOW�XQG�HLQH�$QZHQGEDUNHLW�EHL�GHP�9HUIDKUHQ�GHU�+�(%5$�

�����GLVNXWLHUW�

%HL GHU�(UKHEXQJ�GHU�(LQJDQJVGDWHQ�I�U�GDV�9HUIDKUHQ�GHU�+�(%5$������HQWVWDQGHQ�3URE�

OHPH��ZHOFKH�]XQlFKVW�EHVFKULHEHQ�ZHUGHQ�XQG�DQVFKOLH�HQG�NOHLQHUH�/|VXQJVDQVlW]H�DQ�

JHERWHQ�ZHUGHQ��=XOHW]W�ZHUGHQ�2SWLPLHUXQJVDQVlW]H� I�U�GLH�(UKHEXQJ�PLW�GHP�9HUIDKUHQ�

GHU�+�(%5$������EHVFKULHEHQ��ZHOFKH�GHQ�=HLWDXIZDQG�GHU�'DWHQHUKHEXQJ�XQG�1DFKEHDU�

EHLWXQJ�UHGX]LHUHQ�N|QQHQ��

(LQ�)D]LW� IDVVW�GLH�JHZRQQHQHQ�(UIDKUXQJHQ�EHL�GHU�'DWHQHUIDVVXQJ�I�U�GDV�9HUIDKUHQ�GHU�������

+�(%5$������]XVDPPHQ�


