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.XU]IDVVXQJ
,Q�GHU�KLHU�YRUOLHJHQGHQ�0DVWHUDUEHLW�PLW�GHP�7LWHO�Ä6LFKHUKHLWVEHZHUWXQJ�XQG�4XDOLWlWVDQD�

O\VH�YRQ�.QRWHQSXQNWHQ�LQ�)DKUUDGVWUD�HQ³�ZHUGHQ�)DKUUDGVWUD�HQ�DXV�GHU�3HUVSHNWLYH�GHU�

9HUNHKUVVLFKHUKHLW�XQG�DXV�GHU�3HUVSHNWLYH�GHU�/HLVWXQJVIlKLJNHLW YRQ�.QRWHQSXQNWHQ�DQDO\�

VLHUW��=LHO�GHU�$UEHLW�ZDU�KHUDXV]XILQGHQ��ZLH�GLH�9HUNHKUVVLFKHUKHLW�DXI�)DKUUDGVWUD�HQ�LQV�

JHVDPW�]X�EHZHUWHQ�LVW�XQG�]X�HUPLWWHOQ��ZLH�OHLVWXQJVIlKLJ�.QRWHQSXQNWH�LQ�)DKUUDGVWUD�HQ�

VLQG�

,P�=XJH�HLQHV�hEHUEOLFNHV��EHU GDV�7KHPHQJHELHW�)DKUUDGVWUD�HQ�ZLUG�KHUDXVJHVWHOOW��GDVV�

)DKUUDGVWUD�HQ�HLQH�5DGYHUNHKUVI�KUXQJVIRUP�GDUVWHOOHQ��GLH�EXQGHVZHLW� LQ�6WlGWHQ�XQWHU�

VFKLHGOLFK�JHVWDOWHW�ZLUG��9LHOH�9HUNHKUVWHLOQHKPHQGH�KDEHQ�XQ]XUHLFKHQGH�.HQQWQLVVH��EHU�

GDV�NRUUHNWH�9HUKDOWHQ�LQ�)DKUUDGVWUD�HQ�

,P�$XIJDEHQWHLO�Ä6LFKHUKHLWVEHZHUWXQJ³�ZXUGHQ��EHU����)DKUUDGVWUD�HQ�LP�+LQEOLFN�DXI�.ULWH�

ULHQ�ZLH�8QIDOOKlXIXQJHQ��8QIDOOW\SHQ��8QIDOOUDWHQ��8QIDOOEHWHLOLJXQJHQ��8QIDOORUWH�XQG�8QIDOO�

XUVDFKHQ�XQWHUVXFKW��(UJHEQLV�GHU�8QWHUVXFKXQJ LVW��GDVV�.QRWHQSXQNWH�LP�+LQEOLFN�DXI�GDV�

8QIDOOJHVFKHKHQ�GLH�DXIIlOOLJVWHQ�1HW]HOHPHQWH� LQ�)DKUUDGVWUD�HQ�GDUVWHOOHQ��GD�VLFK��� ��

GHU�8QIlOOH�GRUW�HUHLJQHQ� $Q�GLHVHQ�6WHOOHQ�NUHX]HQ�3NZ�)�KUHQGH GLH�)DKUUDGVWUD�H� (WZD�

GLH�+lOIWH�DOOHU�8QIlOOH�HUHLJQHQ VLFK�LP�=XJH�YRQ�$EELHJH���(LQELHJH� RGHU�.UHX]XQJVIDKUPD�

Q|YHUQ��EHVRQGHUV�DQ�.QRWHQSXQNWHQ� 'LH�KlXILJVWHQ�8QIDOOXUVDFKHQ�VLQG�DQ�.QRWHQSXQNWHQ

GLH�1LFKWEHDFKWXQJ�GHU�GLH�9RUIDKUW�UHJHOQGHQ�9HUNHKUV]HLFKHQ��)HKOHU�EHLP�$EELHJHQ�XQG�

GLH�1LFKWEHDFKWXQJ GHU 5HJHO�ÄUHFKWV�YRU�OLQNV³��

%HL GHQ�PHLVWHQ�8QIlOOHQ�DXI�)DKUUDGVWUD�HQ�VLQG�MHZHLOV�HLQ�5DGIDKUHQGHU�XQG�HLQ�3NZ�LQ�

YROYLHUW��'LH�=DKO�GHU�UHLQHQ�5DGYHUNHKUVXQIlOOH�LVW�LQ�$QEHWUDFKW�GHV�KRKHQ�5DGYHUNHKUVDQ�

WHLOV�VHKU�JHULQJ��ZDV�DXI�HLQH�'XQNHO]LIIHU QLFKW HUIDVVWHU�8QIlOOH�]XU�FN]XI�KUHQ LVW� 'LH�$Q�

]DKO�GHU�HUIDVVWHQ�8QIlOOH�PLW�3HUVRQHQVFKDGHQ�LVW�PLW��� ��UHFKW�KRFK��6FKZHUYHUOHW]WH�8Q�

IDOOEHWHLOLJWH�WUHWHQ�GDEHL�MHGRFK�VHOWHQ�DXI������ � DOOHU�8QIlOOH���JHW|WHWH�5DGIDKUHQGH��EHU�

KDXSW�QLFKW� 7URW]�GHU RIW ]HQWUDOHQ�/DJH�YRQ�)DKUUDGVWUD�HQ WUHWHQ NDXP�8QIlOOH�]ZLVFKHQ�

5DGIDKUHQGHQ�XQG�]X�)X��*HKHQGHQ DXI��,P�=XJH�GHU�(UPLWWOXQJ�GHU�8QIDOOUDWH�ZLUG�DXIJH�

I�KUW��GDVV�GLH�(UK|KXQJ�GHV�5DGYHUNHKUVDXINRPPHQV�DXI�GHU�)DKUUDGVWUD�H�WHQGHQ]LHOO�]X�

HLQHU�5HGX]LHUXQJ GHU�8QIDOOZDKUVFKHLQOLFKNHLW�EHLWUlJW��

,P�]ZHLWHQ�$XIJDEHQWHLO�ZLUG�DQKDQG�YRQ�9HUJOHLFKHQ�]ZLVFKHQ�H[HPSODULVFKHQ�%HUHFKQXQ�

JHQ�XQG�9HUNHKUVEHREDFKWXQJHQ�DQ�.QRWHQSXQNWHQ�DXIJH]HLJW��GDVV�GLH�/HLVWXQJVIlKLJNHLW�

YRQ�.UHX]XQJVSXQNWHQ�]ZLVFKHQ�5DG� XQG 3NZ�9HUNHKU�GHXWOLFK�K|KHU�LVW��DOV�DXI�*UXQGODJH�

GHU�+%6�5HFKHQYHUIDKUHQ�DQ]XQHKPHQ�LVW��'HP]XIROJH�ZLUG�JHVFKOXVVIROJHUW��GDVV�VLFK�GLH�

�EOLFKHQ�9HUIDKUHQ�QLFKW�GD]X�HLJQHQ��9HUNHKUVDEOlXIH�DQ�VROFKHQ�.QRWHQSXQNWHQ�]X�VLPXOLH�

UHQ��*UXQG�GDI�U� LVW�GDV�NROOHNWLYH 9HUNHKUVYHUKDOWHQ�YRQ�5DGIDKUHQGHQ�EHLP�.UHX]HQ�YRQ�

EHYRUUHFKWLJWHQ�6WUD�HQ� LP�=XJH�HLQHU� UHFKQHULVFKHQ�hEHUODVWXQJ�GHV�.QRWHQSXQNWHV�XQG�

GHU�9HU]LFKW�YRQ�3NZ�)�KUHQGHQ�DXI�LKUH�9RUIDKUW�

$QKDQG�HLQHU�HPSLULVFKHQ�8QWHUVXFKXQJ�DQJHERWHQHU�XQG�DQJHQRPPHQHU =HLWO�FNHQ�ZLUG�

KHUDXVJHVWHOOW��GDVV�5DGIDKUHQGH�I�U�GLH�'XUFKI�KUXQJ�HLQHV�)DKUPDQ|YHUV�PLW�����6HNXQGHQ�

HLQH�N�U]HUH�*UHQ]]HLWO�FNH�]XP�.UHX]HQ�DXIZHLVHQ�DOV�3NZ�)�KUHQGH��,P�=XJH�GLHVHU�(U�

NHQQWQLV�ZXUGH�HLQ�9HUIDKUHQ�HQWZLFNHOW��GDV�DXI�%DVLV�GHU LP EHYRUUHFKWLJWHQ�3NZ�9HUNHKU�

ZlKUHQG� GHU� 6SLW]HQVWXQGH� DXIWUHWHQGHQ� =HLWO�FNHQ� GLH� ]X� HUZDUWHQGH�4XDOLWlW� GHV� .UHX�

]XQJVYRUJDQJV�YRQ�5DGIDKUHQGHQ�EHZHUWHW�
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$EVWUDFW
,Q�WKH�PDVWHU�WKHVLV�ZLWK�WKH�WLWOH�6DIHW\�$VVHVVPHQW�DQG�&DSDFLW\�$QDO\VLV�IRU�,QWHUVHFWLRQV�

LQ�%LF\FOH�5RDGV��ELF\FOH�URDGV�DUH�DQDO\]HG�IURP�WZR�GLIIHUHQW�SHUVSHFWLYHV��URDG�VDIHW\�DQG�

FDSDFLW\�RI�FURVVURDGV��7KLV�WKHVLV�SXUVXHV�WKH�JRDOV�WR�DVVHVV�WKH�URDG�VDIHW\�RI�ELF\FOH�URDGV�

LQ�JHQHUDO�DQG�WR�LGHQWLI\�WKH�DFWXDO�FDSDFLW\�RI�FURVVURDGV�LQ�ELF\FOH�URDGV�

,Q�DQ RYHUYLHZ�RI�WKH�WRSLF� LW�LV�SRLQWHG�RXW�WKDW�ELF\FOH�URDGV�DUH�D�W\SH�RI�F\FOLQJ�LQIUDVWUXFWXUH�

ZKLFK�LV�GHVLJQHG�GLIIHUHQWO\�LQ�VHYHUDO�FLWLHV�DFURVV�*HUPDQ\��,Q�DGGLWLRQ� PDQ\�URDG�XVHUV�

KDYH�LQVXIILFLHQW�NQRZOHGJH�RI�KRZ�WR�EHKDYH�FRUUHFWO\�RQ�ELF\FOH�URDGV�

,Q�WKH�ILUVW�PDLQ�SDUW�RI�WKH�WKHVLV��WKH�VDIHW\�DVVHVVPHQW��PRUH�WKDQ����GLIIHUHQW�ELF\FOH�URDGV�

ZHUH�H[DPLQHG�E\�XVH RI�FULWHULD�VXFK�DV�DFFLGHQW�IUHTXHQFLHV��DFFLGHQW�W\SHV��DFFLGHQW�UDWHV��

XVHUV�LQYROYHG�LQ�DFFLGHQWV��DFFLGHQW�ORFDWLRQV�DQG�FDXVHV�RI�DFFLGHQWV��7KH�UHVXOW�RI�WKLV�H[�

DPLQDWLRQ�LV�WKDW�FURVVURDGV�DUH�WKH�PRVW�FRQVSLFXRXV�HOHPHQWV� LQ�ELF\FOH�URDGV��6L[W\�SHU

FHQW�RI� WKH�H[DPLQHG�DFFLGHQWV�RFFXU�DW�FURVVURDGV��&DU�GULYHUV�FURVV� WKH�ELF\FOH�URDGV�DW�

WKHVH�SRLQWV��$ERXW�KDOI�RI�DOO�DFFLGHQWV�RFFXU�GXULQJ�WXUQLQJ�RU�FURVVLQJ�PDQRHXYUHV��HVSH�

FLDOO\�DW�LQWHUVHFWLRQV��7KH PRVW�IUHTXHQW�FDXVHV�RI�DFFLGHQWV�DUH�WKH�GLVUHJDUG�RI�WUDIILF�VLJQV�

UHJXODWLQJ�WKH�ULJKW�RI�ZD\��HUURUV�ZKHQ�WXUQLQJ�DQG�GLVUHJDUGLQJ�WKH�ULJKW�RI�ZD\�LQ�DEVHQFH�

RI�WUDIILF�VLJQV��³ULJKW�EHIRUH�OHIW´��

0RVW�DFFLGHQWV�RQ�ELF\FOH� URDGV� LQYROYH�ERWK�D�F\FOLVW�DQG D�FDU��'XH WR D�KLJK�QXPEHU�RI�

XQUHFRUGHG�DFFLGHQWV�EHWZHHQ�F\FOLVWV� WKH�QXPEHU�RI�VROH�F\FOLQJ�DFFLGHQWV�LV�YHU\�ORZ��7KH�

QXPEHU�RI�UHFRUGHG�DFFLGHQWV�ZLWK�SHUVRQDO�LQMXU\�LV�UDWKHU KLJK�DW�D�OHYHO�RI��� ���+RZHYHU�

VHULRXV�LQMXULHV�RFFXU�UDUHO\������ ��RI�DOO�DFFLGHQWV���FDVXDOWLHV�ZHUH�QRW�UHFRUGHG�DW�DOO��'H�

VSLWH�WKH�FRPPRQ�FHQWUDO� ORFDWLRQ�RI�ELF\FOH�URDGV��WKHUH�DUH�KDUGO\�DQ\�DFFLGHQWV�EHWZHHQ�

F\FOLVWV�DQG�SHGHVWULDQV��,Q�FRXUVH�RI�GHWHUPLQLQJ�WKH�DFFLGHQW�UDWH��LW�LV�VKRZQ WKDW�DQ�LQFUHDV�

LQJ�DPRXQW�RI�F\FOLVWV�RQ�ELF\FOH�URDGV�OHDGV�WR�D�UHGXFHG OLNHOLKRRG�RI�DFFLGHQWV�

,Q�WKH�VHFRQG�PDLQ�SDUW�RI�WKH�WKHVLV�FRPSDULVRQV�EHWZHHQ�H[HPSODU\�FDOFXODWLRQV�DQG�WUDIILF�

REVHUYDWLRQV�DW�LQWHUVHFWLRQV�VKRZ�WKDW�WKH�FDSDFLW\�RI�LQWHUVHFWLRQV�EHWZHHQ�ELF\FOH�DQG�FDU�

WUDIILF� LV� VLJQLILFDQWO\� KLJKHU� WKDQ� FDQ� EH� DVVXPHG� EDVHG� RQ WKH� +%6� FDOFXODWLRQ�PHWKRG��

+HQFH�� LW� LV�FRQFOXGHG�WKDW� WKH�XVXDO�PHWKRGV�DUH�QRW�VXLWDEOH�IRU�VLPXODWLQJ� WUDIILF�DW�VXFK�

LQWHUVHFWLRQV��7KH�UHDVRQ�IRU�WKLV�GLIIHUHQFH�LV�WKH�FROOHFWLYH�EHKDYLRXU�RI�F\FOLVWV�ZKHQ�FURVV�

LQJ�URDGV�LQ�WKH�FRXUVH�RI�D�FDOFXODWHG�RYHUORDG�RI�WKH�LQWHUVHFWLRQ�DQG�WKH�IDFW�WKDW�FDU�GULYHUV�

GR�QRW�LQVLVW�RQ WKHLU�ULJKW�RI�ZD\�

%DVHG�RQ DQ�HPSLULFDO�VWXG\�RQ RIIHUHG�DQG�DVVXPHG�WLPH�JDSV�EHWZHHQ�FDUV��LW�LV�VKRZQ�WKDW�

F\FOLVWV�QHHG�VLJQLILFDQWO\�OHVV�WLPH�WR�FURVV�D�VWUHHW������VHFRQGV��WKDQ�FDU�GULYHUV��$V�SDUW RI�

WKLV�GHWHUPLQDWLRQ�D�PHWKRG�LV GHYHORSHG�WKDW��EDVHG�RQ WLPH�JDSV�RFFXUULQJ�LQ�WKH�SULRULW\�FDU�

WUDIILF�GXULQJ� WKH�SHDN�KRXU��HYDOXDWHV� WKH�TXDOLW\�RI�FURVVLQJ�SURFHVVHV� WR�EH�H[SHFWHG�E\�

F\FOLVWV�


