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=HLWOLFKH�bQGHUXQJHQ�LQ�GHQ�:DVVHUVWDQGV]HLWUHLKHQ�DQ�GHQ
'HXWVFKHQ�.�VWHQ

6XPPDU\
7RSLF�RI�WKLV�VWXG\�LV�D�VWDWLVWLFDO�LQYHVWLJDWLRQ�RI�ORQJ�WHUP�WLPH�VHULHV�RI�UHJXODU
REVHUYDWLRQV�RI�ZDWHU�OHYHOV�¤�0HDQ�7LGDO�/RZ�:DWHU��0/:���0HDQ�7LGDO�+LJK
:DWHU��0+:���0HDQ�7LGDO�5DQJH��075��DQG�0HDQ�:DWHU�/HYHOV��0:��¤�RI���
WLGDO�JDXJHV�LQ�WKH�*HUPDQ�1RUWK�6HD��0/:��0+:��075�DQG�0:��DQG���JDXJHV
DW� WKH�*HUPDQ�%DOWLF� �0:��VLQFH� WKH�EHJLQQLQJ�XQWLO�������$GGLWLRQDOO\� WR� WKH
DQDO\VHV�RI�WKH�PHDQ�DQQXDO�ZDWHU�OHYHOV�RI�WKH�JDXJLQJ�VWDWLRQV�DORQJ�WKH�*HUPDQ
1RUWK�6HD�DQG�%DOWLF�FRDVWOLQHV�VWDQGDUGL]HG�PHDQ�WLPH�VHULHV�RI�WKH�,VODQGV�DQG
&RDVWOLQHV� LQ� WKH�1RUWK�6HD�DQG�RQH�VWDQGDUGL]HG� WLPH�VHULHV�RI� WKH�%DOWLF�ZHUH
FDOFXODWHG��)RU�WKHVH�WLPH�VHULHV�VHYHUDO�DGDSWDWLRQ�IXQFWLRQV�ZHUH�H[DPLQHG�VR�WKDW
D� IRUHFDVW�XQWLO������FRXOG�EH�HVWLPDWHG�� ,Q�EHWZHHQ������DQG������VLJQLILFDQW
FKDQJHV�LQ�WKH�VWDQGDUGL]HG�PHDQ�WLPH�VHULHV�FDQ�EH�REVHUYHG��)URP�WKLV�WLPH�RQ�DQ
LQFUHDVH�RI�WKH�0+:�DQG�D�VPDOOHU�GHFUHDVH�RU�VWDJQDWLRQ�RI�0/:�FDQ�EH�VWDWHG�
7KLV�UHVXOWHG�LQ�DQ�H[WUDRUGLQDU\�LQFUHDVH�RI�075�DW�WKH�FRDVWOLQH�RI�DOPRVW����
VLQFH�������0:�VKRZV�D�UHODWLYH�FRQVWDQW�LQFUHDVH�DW�*HUPDQ�1RUWK�6HD�FRDVWOLQHV�
ZKLFK�LV�FRQILUPHG�LQ�WKH�%DOWLF��7KH�REVHUYHG�FKDQJHV�DUH�QRW�RQO\�LQIOXHQFHG�E\
ORFDO�DQWKURSRJHQLF�PHDVXUHV�DORQJ� WKH�FRDVWOLQHV��EXW�DOVR�E\�YDULDWLRQV�RI� WKH
JOREDO�PHDQ�VHD�OHYHO�RU�ZRUOG�ZLGH�FOLPDWLF�FKDQJHV�

� (LQOHLWXQJ
'LH� HUVWHQ� (UJHEQLVVH� XQG� 3UlVHQWDWLRQHQ� ]XU�:DVVHUVWDQGVHQWZLFNOXQJ� DQ� GHU
GHXWVFKHQ�1RUGVHHN�VWH�DXI�GHU�%DVLV�YRQ�=HLWUHLKHQ�ELV�]XP�-DKU������YRQ�)h+5�
%g7(5�XQG�-(16(1�LP�-DKU������PLW�6lNXODUWUHQGV�GHU�PLWWOHUHQ�7LGHKRFKZDVVHU
�07KZ��YRQ����ELV����FP�����-DKUH�ZXUGHQ�YRQ�GHU�)DFKZHOW�lX�HUVW�NRQWURYHUV
GLVNXWLHUW�XQG�VWLH�HQ�GDPDOV��EHUZLHJHQG�DXI�$EOHKQXQJ��-(16(1�������)h+5�
%g7(5�X��-(16(1��������+HXWH�VLQG�6lNXODUWUHQGV�LQ�HLQHU�*U|�HQRUGQXQJ�YRQ���
FP�����-DKUH�I�U�GDV�07KZ�DQ�GHU�GHXWVFKHQ�1RUGVHHN�VWH�ZHLWHVWJHKHQG�DN]HS�
WLHUW�XQG�LQ�HQWVSUHFKHQGHQ�5HJHOZHUNHQ�I�U�$XIJDEHQ�LP�.�VWHQLQJHQLHXUZHVHQ
EHU�FNVLFKWLJW� �V�D�� ,3&&������� -(16(1� X�� )5$1.� �������=LHO� GHU� YRUOLHJHQGHQ
$UEHLW�LVW�GLH�$NWXDOLVLHUXQJ�GHU�8QWHUVXFKXQJHQ�]XU�:DVVHUVWDQGVHQWZLFNOXQJ�DQ
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GHQ�GHXWVFKHQ�.�VWHQ�ELV�]XP�-DKU������DXI�GHU�*UXQGODJH�ODQJIULVWLJHU�3HJHODXI�
]HLFKQXQJHQ��'LHVH�VRJ��HXVWDWLVFKHQ�9HUlQGHUXQJHQ�GHV�JOREDOHQ�0HHUHVVSLHJHOV
VLQG� GDEHL� YRQ�9HUlQGHUXQJHQ� GHU�7UHQQOLQLH�0HHU�/DQG� ]X� XQWHUVFKHLGHQ�� GLH
GXUFK�WHNWRQLVFKH�%HZHJXQJHQ�DXV�JHRORJLVFKHQ�3UR]HVVHQ�HQWVWHKHQ��'LH�WHNWR�
QLVFKHQ�(IIHNWH�VLQG�DOOHUGLQJV�DQ�GHU�GHXWVFKHQ�1RUG��XQG�2VWVHHN�VWH�YRQ�XQWHU�
JHRUGQHWHU�%HGHXWXQJ�

'LH�HXVWDWLVFKHQ�bQGHUXQJHQ�GHV�0HHUHVVSLHJHOV��VRJ��VlNXODUH�bQGHUXQJHQ�
VLQG�)ROJHQ�YRQ�JOREDOHQ�.OLPDlQGHUXQJHQ��GLH�LP�:HVHQWOLFKHQ�QRFK�)ROJHHU�
VFKHLQXQJHQ�GHU�OHW]WHQ�(LV]HLW�VLQG��%HVRQGHUH�%HGHXWXQJ�KDW�GDEHL�GLH�DNWXHOOH
'LVNXVVLRQ�� LQ�ZHOFKHP�0D�H� GLHVH� QDW�UOLFKHQ�(QWZLFNOXQJHQ� EHUHLWV� YRQ� DQ�
WKURSRJHQHQ�(LQIO�VVHQ��7UHLEKDXVHIIHNW���EHUODJHUW�ZHUGHQ��'LH�6FKZDQNXQJHQ
GHU�0HHUHVVSLHJHOODJHQ� VLQG� GDEHL� QLFKW� �EHU� GLH� MHZHLOLJH� %HREDFKWXQJVOlQJH
VWDWLRQlU��GLHVH�]HLWOLFKHQ�9HUlQGHUXQJHQ�GHU�PLWWOHUHQ�7LGHZDVVHUVWlQGH�07QZ�
07KZ�XQG�GHV�PLWWOHUHQ�7LGHKXEHV�07KE�LQ�GHU�1RUGVHH�XQG�GHU�PLWWOHUHQ�:DV�
VHUVWlQGH�0:�LQ�GHU�2VWVHH�VLQG�*HJHQVWDQG�GHU�YRUOLHJHQGHQ�8QWHUVXFKXQJHQ�

1DFKGHP�GLH�5HODWLYEHZHJXQJ�]ZLVFKHQ�/DQG��XQG�:DVVHUQLYHDX�YRQ�6&+h77(
������� ULFKWLJ� HUNDQQW�� DEHU� DOV� QHX]HLWOLFKH� 6HQNXQJVHUVFKHLQXQJ� LQWHUSUHWLHUW
ZXUGH��V�D��5,(76&+(/��������ZXUGH�YRQ�/h'(56��������HUVWPDOLJ�HLQ�$QVWLHJ�GHU
:DVVHUVSLHJHOODJH�GHU�1RUGVHH�IHVWJHVWHOOW��'HU�HXVWDWLVFKH�E]Z��VlNXODUH�0HHUHV�
VSLHJHODQVWLHJ�ZXUGH�I�U�GHQ�%HUHLFK�GHU�1RUGVHH�E]Z��DQ�HLQ]HOQHQ�3HJHOQ�X��D�
YRQ�*$<(���������+81'7���������52+'(��������XQG�/,(6(��������EHKDQGHOW��,Q
-(16(1��������XQG�)h+5%g7(5�XQG�-(16(1��������ILQGHW�VLFK�HLQH�$XVZHUWXQJ�GHU
$UEHLWHQ�]XU�:DVVHUVWDQGVHQWZLFNOXQJ�DQ�GHU�GHXWVFKHQ�1RUGVHHN�VWH�VRZLH�]X
ZHOWZHLWHQ�:DVVHUVWDQGVlQGHUXQJHQ��ZHLWHUKLQ�VLQG�KLHU�DXFK�GLH�$QIRUGHUXQJHQ
DQ�GLH�'DWHQVlW]H�XQG�GLH�PHWKRGLVFKHQ�$QVlW]H��V�D��-(16(1�������-(16(1�HW�DO�
������ -(16(1� X��08'(56%$&+� ������ DXIJHI�KUW��(LQH� DNWXDOLVLHUWH�'DUVWHOOXQJ
]XP�ODQJIULVWLJHQ�9HUODXI�GHV�0HHUHVVSLHJHOV� LQ�GHU�V�GOLFKHQ�1RUGVHH�XQG�GHU
UHNRQVWUXLHUWHQ�.�VWHQOLQLHQ�ILQGHW�VLFK�LQ�%(+5(��������
,Q�-(16(1��������XQG�-(16(1�X��08'(56%$&+��������VLQG�HQWVSUHFKHQGH�8QWHUVX�
FKXQJHQ�I�U�GLH�GHXWVFKH�2VWVHHN�VWH�GDUJHVWHOOW��:HLWHUH�DNWXHOOH�8QWHUVXFKXQJHQ
]XP�0HDQ�6HD�/HYHO��06/��ILQGHQ�VLFK�LQ�,3&&��������XQG�+83)(5�HW�DO���������

� 3HJHOGDWHQ
)�U�GLH�$XVZHUWXQJ�GHU�PLWWOHUHQ�7LGHZDVVHUVWlQGH�VLQG�QXU�VROFKH�3HJHO�JHHLJQHW�
¤ GLH�DXVUHLFKHQG�ODQJH�=HLWUHLKHQ�DXIZHLVHQ�
¤ GLH�TXDOLWDWLY�KRFKZHUWLJH�'DWHQ�LQ�GHQ�HLQ]HOQHQ�=HLWUHLKHQ�DXIZHLVHQ�XQG
¤ YRQ�GHQHQ�DQJHQRPPHQ�ZHUGHQ�NDQQ��GDVV�DQ�GHQ�3HJHORUWHQ�GLH�:DVVHUVWlQGH

QLFKW�ZHVHQWOLFK�GXUFK�%DXPD�QDKPHQ� �%DJJHUXQJHQ��(LQGlPPXQJHQ�XVZ��
RGHU�GXUFK�GDV�2EHUZDVVHU��EHL�7LGHlVWXDULHQ��JHVW|UW�ZXUGHQ�

1DFK� GLHVHQ�*HVLFKWVSXQNWHQ�ZXUGHQ� ��� 3HJHO� DQ� GHU� GHXWVFKHQ�1RUGVHHN�VWH
DXVJHVXFKW��YRQ�GHQHQ�VHFKV�DXI�,QVHOQ�JHOHJHQ�VLQG��%RUNXP��1RUGHUQH\��:LWWG�Q�
+HOJRODQG��/HXFKWWXUP�³$OWH�:HVHU¦�XQG�/LVW�DXI�6\OW���YLHU�DQ�GHQ�0�QGXQJHQ
JUR�HU�7LGHIO�VVH��(PGHQ��:LOKHOPVKDYHQ��%UHPHUKDYHQ�XQG�&X[KDYHQ��XQG�]ZHL
DQ�NOHLQHQ�+DIHQRUWHQ�DQ�GHU�)HVWODQGN�VWH��+XVXP�XQG�'DJHE�OO���$Q�GHU�GHXW�
VFKHQ�2VWVHHN�VWH�ZXUGHQ�QDFK�GHQ�HQWVSUHFKHQGHQ�.ULWHULHQ�DQ�GHU�)HVWODQGN�VWH
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GLH�3HJHO�7UDYHP�QGH��:LVPDU�XQG�:DUQHP�QGH�VRZLH�DXI�GHU�,QVHO�5�JHQ�GHU
3HJHO�6DVVQLW]�DXVJHZlKOW��,Q�$EE����LVW�GLH�/DJH�GHU�3HJHO�GDUJHVWHOOW�

$EE�����/DJH�GHU�YHUZHQGHWHQ�3HJHO�DQ�GHU�GHXWVFKHQ�1RUG��XQG�2VWVHHN�VWH
9RQ�GLHVHQ�3HJHOQ�ZXUGHQ�GLH�=HLWUHLKHQ�GHV� MHZHLOLJHQ�K\GURORJLVFKHQ� -DKUHV
�YRP����1RYHPEHU�GHV�9RUMDKUHV�ELV�]XP�����2NWREHU��GHV�07QZ�XQG�07KZ��GHV
PLWWOHUHQ�7LGHKXEHV�XQG�GHV�EHUHFKQHWHQ�PLWWOHUHQ�7LGHPLWWHOZDVVHUV�DQ�GHU�1RUG�
VHHN�VWH�YHUZHQGHW��$Q�GHU�2VWVHHN�VWH�ZXUGHQ�GLH�=HLWUHLKHQ�GHU�PLWWOHUHQ�:DV�
VHUVWlQGH��0:��DXI�GHU�*UXQGODJH�GHU�������8KU�0HVVXQJHQ��HEHQIDOOV�MHZHLOV�I�U
GDV�K\GURORJLVFKH�-DKU��KHUDQJH]RJHQ�

'LH�7LGHZDVVHUVWlQGH�DQ�GHU�1RUGVHHN�VWH�VLQG�DXI�11�EH]RJHQ��'LH�+|KHQODJH
GHU�3HJHOQXOOSXQNWH��31��GHU�2VWVHHSHJHO�LVW�LP�%H]XJVV\VWHP�+|KHQ�1XOO��+1�
IHVWJHOHJW�XQG�EHWUlJW�31� �+1�����FP��%HL�GHU�8PUHFKQXQJ�GHU�3HJHOGDWHQ�LQ�GDV
1RUPDO�1XOO�6\VWHP� �11�� P�VVHQ� |UWOLFKH� 6\VWHPGLIIHUHQ]HQ� ]ZLVFKHQ� GHP
+|KHQ�1XOO��XQG�1RUPDO�1XOO�6\VWHP�EHU�FNVLFKWLJW�ZHUGHQ��67,**(�������

� 'DWHQDXIEHUHLWXQJ�XQG�$XVZHUWHYHUIDKUHQ
,Q�GHQ�EHREDFKWHWHQ�:DVVHUVWDQGV]HLWUHLKHQ�GHU�HLQ]HOQHQ�3HJHO�VLQG�]�7��(LQIO�VVH
DXV� ORNDOHQ�%HVRQGHUKHLWHQ� XQG�'LVNRQWLQXLWlWHQ� ]X� EHU�FNVLFKWLJHQ�� GLH� GXUFK
%DXPD�QDKPHQ� RGHU� 0D�QDKPHQ� ZLH� 8PVHW]HQ� GHV� 3HJHOV�� 8PVWHOOXQJ� YRQ
/DWWHQ��DXI�6FKUHLESHJHO�RGHU�GXUFK�1HXHLQPHVVXQJHQ�GHU�1XOOSXQNWH�GHV�3HJHOV
KHUYRUJHUXIHQ�ZHUGHQ��6ROFKH�bQGHUXQJHQ�N|QQHQ�DXFK�DOOPlKOLFK�HUIROJHQ��]�%�
GXUFK�6HW]XQJHQ��+LHU�ELHWHW�DEHU�GLH�V\QRSWLVFKH�%HWUDFKWXQJ�YRQ����3HJHOQ�LQ�GHU
1RUGVHH�E]Z��YLHU�YRQHLQDQGHU�XQDEKlQJLJHQ�3HJHOQ�LQ�GHU�2VWVHH�GLH�ZHUWYROOH
0|JOLFKNHLW��VROFKH�6W|UXQJHQ�DQ�EHVWLPPWHQ�3HJHOQ�DXV�GHQ�9HUJOHLFKHQ�HUNHQQHQ
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]X� N|QQHQ�� ,Q� GHQ� IROJHQGHQ�$XVZHUWXQJHQ�ZHUGHQ� GDKHU� GLH� HLQ]HOQHQ�3HJHO�
]HLWUHLKHQ�LQ�PLWWOHUH�QRUPLHUWH�=HLWUHLKHQ�]XVDPPHQJHIDVVW�XQG�PLW�YHUVFKLHGHQHQ
)XQNWLRQHQ�EHVFKULHEHQ
��� %HUHFKQXQJ�GHV�PLWWOHUHQ�7LGHPLWWHOZDVVHUV��07PZ�
'DV�7LGHPLWWHOZDVVHU�LVW�GHILQLHUW�DOV�GHU�:DVVHUVWDQG�GHU�ZDDJHUHFKWHQ�6FKZHUHOL�
QLH�HLQHU�7LGHNXUYH��)�U�GDV�07PZ�VLQG�LQWHUQDWLRQDO�GLH�%HJULIIH�0HDQ�:DWHU
/HYHO��0:/��RGHU�0HDQ�6HD�/HYHO��06/��JHEUlXFKOLFK��'LH�07PZ�E]Z��06/�
=HLWUHLKHQ�DQ�GHU�1RUGVHH�OLHJHQ�QLFKW�YRU�XQG�P�VVHQ�]XQlFKVW�EHUHFKQHW�ZHUGHQ�
'DV�07PZ�NDQQ�PLW�+LOIH�GHV�RUWVJHEXQGHQHQ�N�:HUWHV��GHU�GLH�$EZHLFKXQJ�GHV
07PZ� ]XP� 7LGHKDOEZDVVHU� DQJLEW�� DEJHVFKlW]W� ZHUGHQ�� 'HU� N�:HUW� ZLUG� EH�
UHFKQHW��LQGHP�I�U�HLQHQ�3HJHO�GLH�HLQ]HOQHQ�7PZ�GXUFK�HLQHQ�)OlFKHQDXVJOHLFK
]ZLVFKHQ�]ZHL�EHQDFKEDUWHQ�7QZ�XQG�HLQHP�GD]ZLVFKHQ�OLHJHQGHQ�7KZ�EHVWLPPW
ZHUGHQ��/$66(1�������

'LH�07PZ�=HLWUHLKHQ� GHU� 1RUGVHHSHJHO� HUJHEHQ� VLFK� GDQDFK� ]X��07PZ�  
07KZ�¤�N�#�07KE

)�U�GLH�YRUOLHJHQGH�8QWHUVXFKXQJ�ZXUGH�MHZHLOV�DXV�GHQ�HLQ]HOQHQ�N�:HUWHQ�HLQ
DULWKPHWLVFKHU�PLWWOHUHU�N�:HUW� I�U�GLH�.�VWHQSHJHO�XQG�GLH� ,QVHOSHJHO�JHELOGHW�
'LHVH�0LWWHOXQJ�LVW�KLQUHLFKHQG�JHQDX��GD�GLH�HLQ]HOQHQ�N�:HUWH�QXU�JHULQJI�JLJ
YRQHLQDQGHU�DEZHLFKHQ��'LH�]X�*UXQGH�JHOHJWHQ�N�:HUWH�EDVLHUHQ�DXI�8QWHUVX�
FKXQJHQ�YRQ�=HLWUHLKHQ�ELV�HWZD�������MHGRFK�LVW�GLH�$QQDKPH�HLQHV�NRQVWDQWHQ
N�:HUWHV�ELV�]XP�-DKU������DXI�*UXQG�GHU�JHULQJHQ�]X�HUZDUWHQGHQ�bQGHUXQJHQ
DXVUHLFKHQG�� 'LH� 07PZ�=HLWUHLKHQ� ZHLVHQ� LP� 9HUJOHLFK� ]X� GHQ� 07KZ�� XQG
07QZ�=HLWUHLKHQ� HLQH� JHULQJHUH� *HQDXLJNHLW� DXI�� 'HU� N�:HUW� HLQHV� 3HJHOV� LVW
DOOHUGLQJV�QLFKW�]HLWXQDEKlQJLJ��I�U�GLH�YRUOLHJHQGHQ�8QWHUVXFKXQJHQ�EHWUlJW�GHU�N�
:HUW�GHU�,QVHOSHJHO������XQG�GHU�GHU�.�VWHQSHJHO������
��� %HUHFKQXQJ�GHU�QRUPLHUWHQ�PLWWOHUHQ�3HJHO
)�U�GLH�$QDO\VHQ�ZHUGHQ�GLH�HLQ]HOQHQ�3HJHO�]X�*UXSSHQ�]XVDPPHQJHIDVVW�XQG�I�U
MHGH�*UXSSH� HLQ�PLWWOHUHU� 3HJHO� HUPLWWHOW��'LH� QRUPLHUWH�PLWWOHUH� 3HJHO]HLWUHLKH
HUJLEW�VLFK�DXV�GHP�DULWKPHWLVFKHQ�0LWWHO�GHU�DXI�GHQ� MHZHLOLJHQ�0LWWHOZHUW�GHU
=HLWUHLKH�QRUPLHUWHQ�:HUWH��V�D��)h+5%g7(5�������
)RUPHO��]�%��07KZ��

PLW�
L� �-DKUH
Q� �$Q]DKO�GHU�3HJHO
0LW�GLHVHP�9HUIDKUHQ�ZHUGHQ�I�U�GLH�1RUGVHH���QRUPLHUWH��V\QWKHWLVFKH��PLWWOHUH
3HJHO�HU]HXJW�
¤ QRUPLHUWHU�,QVHOSHJHO�1RUGVHH��HQJO��0HDQ�*DXJH�,VODQG��MHZHLOV�07KZ��07QZ�

07KE��07PZ�
¤ QRUPLHUWHU�.�VWHQSHJHO�1RUGVHH��HQJO��0HDQ�*DXJH�&RDVWOLQH��MHZHLOV�07KZ�

07QZ��07KE��07PZ�
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��� 6PRRWKLQJ
)�U�GLH�QRUPLHUWHQ�=HLWUHLKHQ�ZLUG�]XQlFKVW�HLQ�JOHLWHQGHU�'XUFKVFKQLWW�JHELOGHW�
GHU� GLH� YRUKDQGHQH� =HLWUHLKH� JOlWWHW�� GDGXUFK� VLQG� ]HLWOLFKH� (QWZLFNOXQJHQ� GHU
=HLWUHLKH�OHLFKWHU�]X�HUNHQQHQ��%HL�GHU�%HUHFKQXQJ�HLQHV�JOHLWHQGHQ�'XUFKVFKQLWWV
ZLUG� MHGHU�'DWHQSXQNW� GXUFK� GDV� DULWKPHWLVFKH�0LWWHO� GHU� EHQDFKEDUWHQ�'DWHQ�
SXQNWH� LQQHUKDOE�HLQHV�JHZlKOWHQ�=HLWIHQVWHUV�HUVHW]W��=XU�%HU�FNVLFKWLJXQJ�GHU
1RGDOWLGH� �7�  � ������ -DKUH��ZXUGH� KLHU� I�U� GDV� =HLWIHQVWHU� HLQH� /lQJH� YRQ� ��
-DKUHQ�JHZlKOW��GDPLW�LVW�1� ����'LHVHV�9HUIDKUHQ�LVW�JOHLFKZHUWLJ�]XU�$QZHQGXQJ
HLQHV�7LHISDVVILOWHUV�

��� /LQHDUHU�7UHQG
=XU�%HVFKUHLEXQJ�HLQHV�VlNXODUHQ�0HHUHVVSLHJHODQVWLHJHV�ZLUG�LQ�GHU�5HJHO�HLQH
OLQHDUH� $XVJOHLFKVIXQNWLRQ� DQ� GLH� =HLWUHLKH� DQJHSDVVW�� 'HU� VlNXODUH� 7UHQG� EH�
VFKUHLEW�GLH�PLWWOHUH�6WHLJXQJ�GHU�OLQHDUHQ�$QSDVVXQJVIXQNWLRQ��EH]RJHQ�DXI�HLQH
=HLWVSDQQH�YRQ�����-DKUHQ��'HU�9RUWHLO�HLQHU�OLQHDUHQ�)XQNWLRQ�OLHJW�LQ�GHU�HLQ�
IDFKHQ�)RUP�GHU�$XVJOHLFKVJHUDGHQ�� MHGRFK�ODVVHQ�VLFK�=HLWDEVFKQLWWH� LQQHUKDOE
HLQHU�=HLWUHLKH�PLW�XQWHUVFKLHGOLFK�VWDUNHP�$QVWLHJV��RGHU�6HQNXQJVYHUKDOWHQ�QLFKW
JXW� EHVFKUHLEHQ�� =X� GLHVHP� =ZHFN� NDQQ� GLH� =HLWUHLKH� LQ� YHUVFKLHGHQH� 7HLODE�
VFKQLWWH�XQWHUWHLOW�ZHUGHQ��I�U�GLH�MHZHLOV�HLQH�$XVJOHLFKVIXQNWLRQ�EHVWLPPW�ZLUG�
'LH�(QWVFKHLGXQJ��ZHOFKH�=HLWUHLKHQDEVFKQLWWH�XQWHUVXFKW�ZHUGHQ��LVW�HLQH�VXEMHNWL�
YH�(QWVFKHLGXQJ�GHV�%HDUEHLWHUV�� GLH� VLFK� LP�:HVHQWOLFKHQ� DXI� ]ZHL�0HUNPDOH
VW�W]W��=XP�HLQHQ�ZLUG�HLQH�YLVXHOOH�hEHUSU�IXQJ�GHU�=HLWUHLKH�YRUJHQRPPHQ��EHL
GHU�PDUNDQWH�3XQNWH�JHVXFKW�ZHUGHQ��DQ�GHQHQ�VLFK�GDV�6WHLJXQJVYHUKDOWHQ�lQGHUW�
'D]X�LVW�GDV�]XYRU�EHUHFKQHWH�JOHLWHQGH�0LWWHO�HLQH�Q�W]OLFKH�+LOIHVWHOOXQJ��=XP
DQGHUHQ�LVW�GDUDXI�]X�DFKWHQ��GDVV�HLQH�=HLWVSDQQH�EHWUDFKWHW�ZLUG��GLH�HLQ�9LHOID�
FKHV�GHU�3HULRGH�GHU�DVWURQRPLVFKHQ�1RGDOWLGH��7� �������-DKUH��LVW��'LH�1RGDOWLGH
LVW�GLH�HLQ]LJH�7LGH�PLW�HLQHU�3HULRGH������GLH�HLQHQ�QDFKZHLVEDUHQ�(LQIOXVV�DXI�GDV
7LGHJHVFKHKHQ�KDW��-(16(1�HW�DO��������

8P�HLQH�OLQHDUH�$XVJOHLFKVIXQNWLRQ�DQ�GLH�=HLWUHLKH�EHVWP|JOLFK�DQ]XSDVVHQ�
ZLUG�GLH�0HWKRGH�GHU�NOHLQVWHQ�$EVWDQGVTXDGUDWH�YHUZHQGHW��(LQH� OLQHDUH�$XV�
JOHLFKVIXQNWLRQ�LVW�GHILQLHUW�DOV�HLQH�*OHLFKXQJ��GHUHQ�.RHIIL]LHQWHQ�OLQHDU�VLQG�
\� �S�[���S�,Q� GHU� YRUOLHJHQGHQ� 8QWHUVXFKXQJ� ZXUGHQ� MHZHLOV� ]ZHL� OLQHDUH� $XVJOHLFKV�
IXQNWLRQHQ�I�U�HLQH�=HLWUHLKH�EHUHFKQHW��'LH�YLVXHOOH�hEHUSU�IXQJ�GHU�=HLWUHLKHQ
HUJLEW��GDVV�VLFK�LQ�GHU�=HLWVSDQQH�YRQ�FD�������ELV������HLQH�bQGHUXQJ�GHV�7LGH�
YHUKDOWHQV� HLQJHVWHOOW� KDW��0LW� GHU� ]XVlW]OLFKHQ�0D�JDEH�� GDVV� GLH� XQWHUVXFKWHQ
=HLWDEVFKQLWWH�HLQ�9LHOIDFKHV�GHU�1RGDOWLGH�VHLQ�VROOHQ��HUJLEW�VLFK�GDPLW�HLQ�]X
XQWHUVXFKHQGHU� =HLWDEVFKQLWW� YRQ� ����� ELV� ����� �3HJHO�1RUGVHH�� XQG� ����� ELV
������3HJHO�2VWVHH���=HLWVSDQQH�����-DKUH�����#�������-DKUH���'LH�]ZHLWH�7UHQG�
IXQNWLRQ�ZLUG�I�U�GLH�=HLWVSDQQHQ�YRQ������ELV�������.�VWHQSHJHO�1RUGVHH���YRQ
�����ELV�������,QVHOSHJHO�1RUGVHH��XQG������ELV�������3HJHO�2VWVHH��EHVWLPPW�

%HL�GHU�$QDO\VH�YRQ�=HLWUHLKHQ�PLW�XQWHUVFKLHGOLFKHQ�/lQJHQ�JLOW�]X�EHDFKWHQ�
GDVV� GLH� OLQHDUH� 7UHQGIXQNWLRQ� GHU� QRUPLHUWHQ� PLWWOHUHQ� 3HJHO]HLWUHLKH� QLFKW
]ZDQJVOlXILJ�LGHQWLVFK�PLW�GHP�DULWKPHWLVFKHQ�0LWWHO�GHU�(LQ]HOWUHQGV�VHLQ�PXVV�
'LH� )UDJH� QDFK� GHU� ³5LFKWLJNHLW¦� GHV� (UJHEQLVVHV� LVW� QLFKW� HLQGHXWLJ� ]X� EHDQW�
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���

ZRUWHQ��GD�GLH�%LOGXQJ�HLQHV�HLQIDFKHQ�DULWKPHWLVFKHQ�0LWWHOV�YRQ�(LQ]HOWUHQGV�
EDVLHUHQG�DXI�VWDUN�XQWHUVFKLHGOLFK�ODQJHQ�=HLWUHLKHQ��GHXWOLFKH�$XVVDJHXQVFKlUIHQ
KDW��'LH�7UHQGDQJDEHQ�I�U�GLH�$QDO\VHQ�YRQ������ELV������VLQG�GHPJHJHQ�EHU
HLQGHXWLJ��GD�I�U�DOOH�3HJHO�LQQHUKDOE�GLHVHU�=HLWVSDQQH�'DWHQ�YRUOLHJHQ�XQG�VRPLW
GDV� DULWKPHWLVFKH� 0LWWHO� GHU� (LQ]HOWUHQGV� GHP� 7UHQG� GHU� QRUPLHUWHQ� PLWWOHUHQ
=HLWUHLKH�I�U�GLHVH�=HLWVSDQQH�HQWVSULFKW�

� (UJHEQLVVH�GHU�=HLWUHLKHQXQWHUVXFKXQJHQ
,Q� $EE�� �� ELV� �� XQG� LQ� 7DEHOOH� �� VLQG� GLH� QRUPLHUWHQ�PLWWOHUHQ� =HLWUHLKHQ� GHU
07KZ���07QZ���07KE��XQG�07PZ�=HLWUHLKHQ�GHU�,QVHO��XQG�.�VWHQSHJHO�GHU
1RUGVHH�GDUJHVWHOOW�XQG� LQ�7DEHOOH���VLQG�GLH�6lNXODUWUHQGV�GHU�HLQ]HOQHQ�3HJHO
DXIJHI�KUW��,Q�$EE�����XQG�LQ�7DE����VLQG�GLH�HQWVSUHFKHQGHQ�(UJHEQLVVH�I�U�GLH
2VWVHH�GDUJHVWHOOW�

$EE���� 1RUPLHUWH�PLWWOHUH�07QZ�=HLWUHLKH��,QVHOSHJHO�1RUGVHH��PLW
$XVJOHLFKVIXQNWLRQHQ



=HLWOLFKH�bQGHUXQJHQ�LQ�GHQ�:DVVHUVWDQGV]HLWUHLKHQ�DQ�GHQ�'HXWVFKHQ�.�VWHQ

���

$EE���� 1RUPLHUWH�PLWWOHUH�07QZ�=HLWUHLKH��.�VWHQSHJHO�1RUGVHH��PLW
$XVJOHLFKVIXQNWLRQHQ

$EE���� 1RUPLHUWH�PLWWOHUH�07KZ�=HLWUHLKH��,QVHOSHJHO�1RUGVHH��PLW
$XVJOHLFKVIXQNWLRQHQ
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���

$EE���� 1RUPLHUWH�PLWWOHUH�07KZ�=HLWUHLKH��.�VWHQSHJHO�1RUGVHH��PLW
$XVJOHLFKVIXQNWLRQHQ

$EE���� 1RUPLHUWH�PLWWOHUH�07KE�=HLWUHLKH��,QVHOSHJHO�1RUGVHH��PLW
$XVJOHLFKVIXQNWLRQHQ



=HLWOLFKH�bQGHUXQJHQ�LQ�GHQ�:DVVHUVWDQGV]HLWUHLKHQ�DQ�GHQ�'HXWVFKHQ�.�VWHQ

���

$EE���� 1RUPLHUWH�PLWWOHUH�07KE�=HLWUHLKH��.�VWHQSHJHO�1RUGVHH��PLW
$XVJOHLFKVIXQNWLRQHQ

$EE���� 1RUPLHUWH�PLWWOHUH�07PZ�=HLWUHLKH��,QVHOSHJHO�1RUGVHH��PLW
$XVJOHLFKVIXQNWLRQHQ
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���

7DE���� 6lNXODUH�7UHQGV�V7�I�U�GLH�QRUPLHUWHQ�PLWWOHUHQ�=HLWUHLKHQ�GHU�3HJHO�DQ�GHU1RUGVHHN�VWH
,QVHOSHJHO�1RUGVHH

�0HDQ�*DJH�1RUWK�6HD�,VODQG�
.�VWHQSHJHO�1RUGVHH

�0HDQ�*DXJH�1RUWK�6HD�&RDVWOLQH�

����¤���� ����¤���� ����¤���� ����¤����

7UHQG
>FP�����-DKUH@

506(
>FP@

7UHQG
>FP�����-DKUH@

506(
>FP@

7UHQG
>FP�����-DKUH@

506(
>FP@

7UHQG
>FP�����-DKUH@

506(
>FP@

07PZ
�06/� ���� ��� ���� ��� ���� ��� ���� ���
07KZ
�0+:� ���� ��� ���� ��� ���� ��� ���� ���
07QZ
�0/:� ��� ��� ��� ��� ��� ��� ����� ���
07KE
�075� ���� ��� ���� ��� ���� ��� ���� ���

$EE���� 1RUPLHUWH� PLWWOHUH� 07PZ�=HLWUHLKH��.�VWHQSHJHO�1RUGVHH�
PLW�$XVJOHLFKVIXQNWLRQHQ



=HLWOLFKH�bQGHUXQJHQ�LQ�GHQ�:DVVHUVWDQGV]HLWUHLKHQ�DQ�GHQ�'HXWVFKHQ�.�VWHQ

���

7DE���� 6lNXODUH�7UHQGV�V7�I�U�QRUPLHUWH�PLWWOHUH�=HLWUHLKH�GHU�HJHO�DQ�GHU�2VWVHH�N�VWH
3HJHO�2VWVHH

�0HDQ*DXJH�%DOWLF�6HD�

����¤���� ����¤����

7UHQG
>FP�����-DKUH@

506(
>FP@

7UHQG
>FP�����-DKUH@

506(
>FP@

0:��06/� ���� ��� ���� ���

� =XVDPPHQIDVVXQJ�XQG�'LVNXVVLRQ�GHU�(UJHEQLVVH
'LH�DNWXHOOHQ�$QDO\VHQ�GHU�:DVVHUVWDQGV]HLWUHLKHQ�EHVWlWLJHQ�GLH�8QWHUVXFKXQJHQ
YRQ�-(16(1��������VRZLH�)h+5%g7(5�XQG�-(16(1���������LQ�GHU�=HLW�YRQ������ELV
�����KDEHQ�VLFK�HUKHEOLFKH�9HUlQGHUXQJHQ�LP�7LGHYHUKDOWHQ�GHU�1RUGVHH�HLQJH�
VWHOOW��'LH�7LGHKRFKZDVVHU�VWHLJHQ�DE�GLHVHU�=HLW�VLJQLILNDQW�VWlUNHU�DQ��GLH�7LGHQ�
LHGULJZDVVHU�YHUKDOWHQ�VLFK�LQ�JHJHQOlXILJHU�:HLVH��G�K��GHU�SRVLWLYH�7UHQG�ZLUG
VFKZlFKHU�E]Z��NHKUW�VLFK�WHLOZHLVH�LQ�HLQHQ�QHJDWLYHQ�7UHQG�XP��'HU�7LGHKXE�LQ
GHU�1RUGVHH� VWHLJW� DQ� GHQ�.�VWHQ�� XQG� ,QVHOSHJHOQ� VHLW� (QGH� GHU� ����HU� -DKUH
GUDPDWLVFK�DQ��'DV�0LWWHOZDVVHU�]HLJW�GHPJHJHQ�EHU�VHLW������LQ�GHU�1RUGVHH�ZLH

$EE�����1RUPLHUWH� PLWWOHUH�0:�=HLWUHLKH� �2VWVHH�� PLW�$XVJOHLFKV�
IXQNWLRQHQ
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���

DXFK�LQ�GHU�2VWVHH�VHLW�%HJLQQ�GHU�:DVVHUVWDQGVDXI]HLFKQXQJHQ�NDXP�9HUlQGHUXQ�
JHQ�

1DFK�,3&&��������ZLUG�GHU�0HHUHVVSLHJHO�ELV�]XP�-DKU������]ZLVFKHQ����XQG
���FP��PLWWOHUH�6FKlW]XQJ��VWHLJHQ��'LH�YRUOLHJHQGHQ�8QWHUVXFKXQJHQ�EHVWlWLJHQ
GLHVH�(UJHEQLVVH�I�U�GLH�GHXWVFKH�1RUG��XQG�2VWVHHN�VWH�XQG�JHEHQ�GDU�EHU�KLQDXV
I�U�HLQ]HOQH�3HJHOVWDQGRUWH�GHWDLOOLHUWH�(UJHEQLVVH�DQ��'HU]HLW�HUVFKHLQHQ�$EVFKlW�
]XQJHQ� ELV� ]XP� -DKU� ����� DXI� GHU� *UXQGODJH� GHU� YRUOLHJHQGHQ�:DVVHUVWDQGV�
XQWHUVXFKXQJHQ�P|JOLFK��ELV������LVW�PLW�HLQHP�$QVWLHJ�GHV�07KZ�DQ�GHU�1RUGVHH
YRQ�HWZD�����ELV���GP�XQG�DQ�GHU�2VWVHH�PLW�HLQHQ�$QVWLHJ�GHV�0:�YRQ�ZHQLJHQ
=HQWLPHWHUQ�]X�UHFKQHQ�

:HVHQWOLFK�VFKZLHULJHU�DOV�GDV�9HUKDOWHQ�GHU�7LGHKRFK��LVW�GDV�GHU�7LGHQLHGULJ�
ZDVVHU�]X�HUNOlUHQ��ZRPLW�XQPLWWHOEDU�DXFK�GDV�GHV�7LGHKXEHV�]XVDPPHQKlQJW�
$VWURQRPLVFKH�*U�QGH�VFKHLGHQ�KLHU�DXV��(EHQVR�ZHQLJ�VLQG�JUR�UlXPLJH�PRU�
SKRORJLVFKH�RGHU�WHNWRQLVFKH�9HUlQGHUXQJHQ�EHNDQQW��GLH�GHUDUWLJH�)ROJHQ�KDEHQ
N|QQWHQ�� 'D� GLH� 3HJHO� �EHUZLHJHQG� DQ� 5LQQHQ� RGHU� 6WU|PHQ� LQ� DXVJHGHKQWHQ
:DWWHQJHELHWHQ�OLHJHQ�XQG�DX�HUGHP�NRQVWUXNWLY�RIW�VR�EHVFKDIIHQ�VLQG��GDVV�VLH
GLH� WLHIVWHQ� 1LHGULJZDVVHU� QLFKW� UHJLVWULHUHQ� N|QQHQ�� G�UIWHQ� GLH� WDWVlFKOLFKHQ
7LGHQLHGULJZDVVHU�LQ�GHQ�XPJHEHQGHQ�6HHJHELHWHQ�HKHU�QRFK�QLHGULJHU�DOV�QDFK
GHQ�XQWHUVXFKWHQ�=HLWUHLKHQ�VHLQ��'HVKDOE�PDFKHQ�VLFK�|UWOLFKH�PRUSKRORJLVFKH
%HVRQGHUKHLWHQ�DQ�GHQ�3HJHOQ�HKHU�EHL�GHQ�5HJLVWULHUXQJHQ�GHU�7LGHQLHGULJ��DOV�EHL
GHQHQ�GHU�7LGHKRFKZDVVHU�EHPHUNEDU��,P�$OOJHPHLQHQ�ZHLVW�HLQ�-DKU�PLW�HLQHP
K|KHUHQ�07KZ�DXFK�HLQ�K|KHUHV�07QZ�HQWVSUHFKHQG�GHQ�YRUKHUUVFKHQGHQ�PHWHR�
URORJLVFKHQ� %HGLQJXQJHQ� DXI�� (V� VROOWH� GDKHU� DQJHQRPPHQ� ZHUGHQ�� GDVV� GHU
PLWWOHUH�7LGHKXE�DOV�GLH�'LIIHUHQ]�YRQ�07KZ�XQG�07QZ�IUHL�YRQ�GHQ�MlKUOLFKHQ
6FKZDQNXQJHQ�LVW��:HLWHUKLQ�VROOWH�HUZDUWHW�ZHUGHQ��GDVV�GHU�7LGHKXE�ZHLWJHKHQG
NRQVWDQW�EOHLEW��'LH�=HLWUHLKHQ�I�U�GHQ�7LGHKXE�]HLJHQ�DEHU�HLQH�GHXWOLFK�]XQHK�
PHQGH�7HQGHQ]��$Q�GHQ�.�VWHQSHJHOQ�HUJLEW�VLFK�LQ�%H]XJ�DXI�GHQ�0LWWHOZHUW�GHV
07KE�ELV�����������FP��HLQH�=XQDKPH�XP�HWZD�����$Q�GHQ�,QVHOSHJHOQ�EHWUlJW
GLH�=XQDKPH��EH]RJHQ�DXI�GHQ�0LWWHOZHUW�GHV�07KE�ELV�����������FP���HWZD����
$OV�8UVDFKHQ�I�U�GLH�GUDPDWLVFKH�=XQDKPH�GHV�7LGHKXEV�LQ�GHU�1RUGVHH�N|QQHQ
IROJHQGH�7KHVHQ�DEJHOHLWHW�ZHUGHQ�
¤ GLH�7LGHZHOOH�YHUKlOW�VLFK�ZLH�HLQH�VWHKHQGHQ�:HOOH��EHL�GHU�GXUFK�GLH�(UK|KXQJ

GHU�(LQJDQJVZHOOH�� �$QVWLHJ�GHV�0HHUHVVSLHJHOV��GLH�5HIOH[LRQ�YHUVWlUNW�ZLUG�
GDPLW�N|QQWH�DXFK�HLQH�9HUVFKLHEXQJ�GHU�=HQWUHQ�GHU�$PSKLGURPLHQ��'UHKWL�
GHQ��EHJU�QGHW�ZHUGHQ

¤ HLQH�9HUlQGHUXQJ�GHU�7LGHG\QDPLN�LQ�GHU�1RUGVHH�NDQQ�DXFK�GXUFK�HLQH�5HGX�
]LHUXQJ�GHU�UHODWLYHQ�5DXKHLW�GXUFK�HLQHQ�$QVWLHJ�GHV�0HHUHVVSLHJHOV�EHJU�QGHW
ZHUGHQ�

'LHVH� 6\VWHPlQGHUXQJHQ� LQ� GHU� 1RUGVHH� VLQG� PLW� 6RUJH� ]X� EHWUDFKWHQ�� GD� GLH
)ROJHQ� QLFKW� LP� 'HWDLO� YRUKHUVDJEDU� VLQG�� GLH�:DVVHUVWlQGH� P�VVHQ� ZHLWHUKLQ
JHQDX�EHREDFKWHW�XQG�DQDO\VLHUW�ZHUGHQ��'DV�%HLVSLHO�GHU�'HXWVFKHQ�%XFKW�]HLJW�
GDVV�GDV�7LGHPLWWHOZDVVHU�RGHU�06/�QLFKW�LPPHU�GLH�JHHLJQHWH�*U|�H�LVW��PLW�GHU
9HUlQGHUXQJHQ�HUNDQQW�ZHUGHQ�N|QQHQ�

'XUFK�GLH�IHVWJHVWHOOWHQ�9HUlQGHUXQJHQ�LQ�GHQ�:DVVHUVWDQGV]HLWUHLKHQ�DQ�GHU
GHXWVFKHQ�1RUG��XQG�2VWVHHN�VWH� VLQG�YHUVFKLHGHQH�.RQVHTXHQ]HQ�]X�EHDFKWHQ
�V�D��)h+5%g7(5�81'�-(16(1�������
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���

¤ GXUFK�GLH�(UK|KXQJ�GHV�07KZ�HQWVWHKHQ�DXI�:DWWHQ�XQG�$X�HQVlQGHQ�JU|�HUH
:DVVHUWLHIHQ��ZRUDXI�GDV�:HOOHQNOLPD�VHKU�HPSILQGOLFK�UHDJLHUW��JU|�HUH�:HO�
OHQK|KHQ�XQG�GDPLW�K|KHUH�2UELWDOJHVFKZLQGLJNHLWHQ�XQG�%UDQGXQJVHQHUJLHQ
VLQG�GLH�XQPLWWHOEDUH�)ROJH��GLH�]X�JUR�IOlFKLJHQ�(URVLRQHQ�I�KUHQ�N|QQHQ�

¤ GXUFK�GLH�HUK|KWHQ�7LGHK�EH�WUHWHQ�JU|�HUH�6WU|PXQJVJHVFKZLQGLJNHLWHQ�DXI�
GLH�$XVUlXPXQJHQ�GHU�7LGHULQQHQ��YHUVWlUNWH�(URVLRQHQ�DQ�GHQ� ,QVHOVRFNHOQ�
6WUDQGDXVUlXPXQJHQ� XQG� LQ�=XVDPPHQKDQJ�PLW� 6WXUPIOXWHQ� ]X�'�QHQ�� XQG
.OLIIDEEU�FKHQ�I�KUHQ�N|QQHQ�

2E� VLFK� LQ� GLHVHQ�9HUlQGHUXQJHQ� GHU�7LGHG\QDPLN� LQ� GHU�1RUGVHH� EHUHLWV� HLQH
JOREDOH�.OLPDYHUlQGHUXQJ�EHPHUNEDU�PDFKW��NDQQ�QLFKW�DEVFKOLH�HQG�IHVWJHVWHOOW
ZHUGHQ��$OOHUGLQJV�LVW�HLQ�YHUlQGHUWHV�9HUKDOWHQ�GHU�7LGH�LQ�GHU�1RUGVHH�DE�HWZD
�����]X�NRQVWDWLHUHQ��ZDV�LQ�9HUELQGXQJ�PLW�DQGHUHQ�PHWHRURORJLVFKHQ�,QGLNDWRUHQ
I�U�JOREDOH�bQGHUXQJHQ�VSULFKW�

/LWHUDWXU
%(+5(��.��(��������(LQH�QHXH�0HHUHVVSLHJHONXUYH�I�U�GLH�V�GOLFKH�1RUGVHH��7UDQVJUHVVLR�

QHQ�XQG�5HJUHVVLRQHQ�LQ�GHQ�OHW]WHQ��������-DKUHQ��2OGHQEXUJ�
)h+5%g7(5��$��������9HUlQGHUXQJHQ�GHV�6lNXODUDQVWLHJHV�DQ�GHU�GHXWVFKHQ�1RUGVHHN�VWH�

,Q��:DVVHU���%RGHQ��+�����6���¤���
)h+5%g7(5��$��XQG�-��-(16(1�������6lNXODUlQGHUXQJHQ�GHU�PLWWOHUHQ�7LGHZDVVHUVWlQGH�LQ

GHU�'HXWVFKHQ�%XFKW��,Q��'LH�.�VWH��+������6����¤����
*$<(��-��������:DVVHUVWDQGVlQGHUXQJHQ�LQ�GHU�2VWVHH�XQG�GHU�1RUGVHH�LQ�GHQ�OHW]WHQ����

-DKUHQ��,Q��'LH�:DVVHUZLUWVFKDIW��6RQGHUKHIW��9RUWUlJH�GHU�*HZlVVHUNXQGOLFKHQ�7DJXQJ
�����LQ�+DPEXUJ��6����¤���

+81'7��&��������0D�JHEHQGH�6WXUPIOXWK|KHQ�I�U�GDV�'HLFKEHVWLFN�GHU�VFKOHVZLJ�KROVWHLQL�
VFKHQ�:HVWN�VWH��,Q��'LH�.�VWH��-J�����+���������¤���

+83)(5��3���-��+$5))��+��67(55�X��+��-��67,**(�������'LH�:DVVHUVWlQGH�DQ�GHU�2VWVHHN�VWH�
,Q��'LH�.�VWH��+������6RQGHUKHIW�

,3&&� �,QWHUJRYHUQPHQWDO� 3DQHO� LQ� &OLPDWH� &KDQJH�� ������ &OLPDWH� &KDQJH�� 7KH� ,3&&
6FLHQWLILF�$VVHVVPHQW��5HSRUW�3UHSDUHG�IRU�,3&&�E\�:RUNLQJ�*URXS����:02��81(3�
>RKQH�2UW@��8QLYHUVLW\�3UHVV�RI�&DPEULGJH�

-(16(1�� -�� ������ bQGHUXQJHQ� GHU� PLWWOHUHQ� 7LGHZDVVHUVWlQGH� DQ� GHU� 1RUGVHHN�VWH�� ,Q�
0LWWHLOXQJHQ�/HLFKWZHL��,QVWLWXW�GHU�78�%UDXQVFKZHLJ��+���������¤����

-(16(1�� -�� ������ hEHU� LQVWDWLRQlUH� (QWZLFNOXQJHQ� GHU� :DVVHUVWlQGH� DQ� GHU� GHXWVFKHQ
1RUGVHHN�VWH�� ,Q�� 0LWWHLOXQJHQ� /HLFKWZHL��,QVWLWXW� GHU� 78� %UDXQVFKZHLJ�� +�� ���
���¤����

-(16(1��-��������5HFHQW�&KDQJHV�RI�WKH�:DWHU�/HYHOV�LQ�WKH�%DOWLF�6HD��3URFHHGLQJV�RI�7KH
6HFRQG�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&OLPDWH�DQG�:DWHU��(VSRR��)LQODQG�

-(16(1��-��X��7��)5$1.�������³*UXQGODJHQ�GHU�%HPHVVXQJ�YRQ�6HH��XQG�)OXVVGHLFKHQ�DQ
GHQ� GHXWVFKHQ� .�VWHQ¦�� ,Q�� +(550$1�� 5�$�� XQG� -�� -(16(1� �+UVJ���� 6LFKHUXQJ� YRQ
'lPPHQ�XQG�'HLFKHQ��6LHJHQ��(LJHQYHUODJ�8QLYHUVLWlW�6LHJHQ�����¤����

-(16(1��-��X��&K��08'(56%$&+�������/RQJ�7HUP�&KDQJHV�RI�WKH�:DWHU�/HYHOV�DORQJ�WKH
*HUPDQ�1RUWK�6HD�&RDVWOLQH��,Q��/LWWRUDO��������WK�,QWHUQDWLRQDO�6\PSRVLXP�LQ�3RUWR�
��¤���6HSWHPEHU�������%G�����3RUWR��6����¤����

-(16(1��-��X��&K��08'(56%$&+�������$QDO\VHV�RI�UHFHQW�9DULDWLRQV�LQ�:DWHU�/HYHO�7LPH�
6HULHV�DW�WKH�6RXWKHUQ�%DOWLF�6HD�&RDVWOLQH��,Q��%DOWFRDVW������&RQIHUHQFH�3URFHHGLQJV�
&RDVWOLQH�5HSRUWV����:DUQHP�QGH��6����¤���

-(16(1��-���+��(��0h**(�X��:��6&+g1)(/'�������$QDO\VH�GHU�:DVVHUVWDQGVHQWZLFNOXQJ
XQG�7LGHG\QDPLN�LQ�GHU�'HXWVFKHQ�%XFKW��,Q��'LH�.�VWH��+���������¤����



-�UJHQ�-(16(1��&KULVWRSK�08'(56%$&+

���

/$66(1��+��������,QWHUSUHWDWLRQ�YRQ�:DVVHUVWDQGVlQGHUXQJHQ�LQ�GHU�'HXWVFKHQ�%XFKW�DXI
GHU�%DVLV�GHU�(UJHEQLVVH�HLQHV�.).,�3URMHNWHV��,Q��'LH�.�VWH��+������6�����¤����

/,(6(��5��������9HUlQGHUXQJHQ�YRQ�7LGHKRFKZDVVHU��7LGHQLHGULJZDVVHU�XQG�7LGHKXE�VHLW
������,Q��)RUVFKXQJVVWHOOH�I�U�,QVHO��XQG�.�VWHQVFKXW]�GHU�1LHGHUVlFKVLVFKHQ�:DVVHU�
ZLUWVFKDIWVYHUZDOWXQJ��+UVJ����-DKUHVEHULFKW�������1RUGHQ��6���¤���

/h'(56��.��������hEHU�GDV�$QVWHLJHQ�GHU�:DVVHUVWlQGH�DQ�GHU�GHXWVFKHQ�1RUGVHHN�VWH��,Q�
=HQWUDOEODWW�GHU�%DXYHUZZDOWXQJ��+������6����¤���

5,(76&+(/��(��������1HXHUH�8QWHUVXFKXQJHQ�]XU�)UDJH�GHU�.�VWHQVHQNXQJ��,Q��'HXWVFKH
:DVVHUZLUWVFKDIW��+�����%HUOLQ��6����¤���

52+'(��+��������:DVVHUVWDQGVlQGHUXQJ�XQG�6WXUPIOXWKlXILJNHLW�DQ�GHU�(OEP�QGXQJ��,Q�
'LH�.�VWH��+������6����¤���

6&+h77(�� +�� ������ 1HX]HLWOLFKH� 6HQNXQJVHUVFKHLQXQJHQ� DQ� XQVHUHU� 1RUGVHHN�VWH�� ,Q�
-DKUEXFK� GHV� 9HUHLQV� I�U� $OWHUWXPVNXQGH� XQG� /DQGHVJHVFKLFKWH�� ���� 2OGHQEXUJ�� 6�
���¤����

67,**(�� +��-�� ������ 1XOOSXQNWNRUUHNWXU� I�U� DOOH� ''5�.�VWHQSHJHO�� ,Q�� 0LWWHLOXQJ� GHU
:DVVHUZLUWVFKDIWVGLUHNWLRQ�.�VWH��%HLWUlJH�]XU�0HHUHVNXQGH������%HUOLQ��6����¤���


