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ORFDWHG�RQ�WKH�*HUPDQ�1RUWK�6HD�FRDVW��$V�IRU�DOO�WKHVH�GXQH�LVODQGV��D�ODUJH�SDUW�RI
WKH�LVODQG�:DQJHURRJH�LV�HQGDQJHUHG�IURP�IORRGLQJ�GXH�WR�LWV�JURXQG�OHYHO�O\LQJ
EHORZ�WKH�ZDWHU�OHYHO�GXULQJ�VWRUP�VXUJHV��$�V\VWHP�RI�FRDVWDO�GHIHQFH�HOHPHQWV�
H�J��GXQHV�DQG�GLNHV��LV�LQVWDOOHG�IRU�IORRG�SUHYHQWLRQ��+RZHYHU�LQ�FDVH�RI�D�IDLOXUH
RI�WKLV�GHIHQFH�V\VWHP�IORRGLQJ�RI�WKH�LVODQG�LV�SRVVLEOH��7KH�SUREDELOLW\�RI�VXFK�DQ
RFFXUULQJ� FDQ� EH� FDOFXODWHG� XVLQJ� WKH� VWDWLVWLFV� RI�ZDWHU� OHYHOV� DQG�ZDYHV�� 7KH
DQQXDO� IDLOXUH�SUREDELOLW\� DPRXQWV� DSSUR[LPDWHO\� WR���RYHU������� WRGD\�� ,W�ZLOO
TXDGUXSOH�LQ�FDVH�RI�D�VHD�OHYHO�ULVH�RI������P�ZKLFK�LV�WR�EH�H[SHFWHG�ZLWKLQ�WKH
QH[W�����\HDUV��,Q�FDVH�RI�DQ�LQXQGDWLRQ�RI�WKH�LVODQG�WKH�DVVHWV��H�J��WKH�KRXVHKROG
HIIHFWV�DQG�WKH�UHDO�HVWDWH��DUH�SDUWO\�GDPDJHG��)RU�D�FKDUDFWHULVWLF�GLNH�EUHDFK�WKH
DYHUDJH� ORVV�DPRXQWV� WR����PLOOLRQ�(XUR� WRGD\��$�VHD�OHYHO� ULVH�RI������P�ZLOO
LQFUHDVH�WKH�ORVV�E\������7KH�IORRG�ULVN��GHILQHG�DV�WKH�SURGXFW�RI�IDLOXUH�SUREDELOL�
W\�DQG�IORRG�ORVV��ZLOO�WKHUHIRUH�LQFUHDVH�E\�D�IDFWRU�RI���

(LQI�KUXQJ
'LH� ,QVHO� :DQJHURRJH� DOV� |VWOLFKVWH� GHU� GHU� QLHGHUVlFKVLVFKHQ� )HVWODQGVN�VWH
YRUJHODJHUWHQ�RVWIULHVLVFKHQ�,QVHOQ��ZHLWHUH�VLQG��%RUNXP��-XLVW��1RUGHUQH\��%DO�
WUXP��/DQJHRRJ�XQG�6SLHNHURRJ��ZHLVW�LQ�ZHLWHQ�7HLOHQ�HLQH�+|KHQODJH�XQWHUKDOE
GHV�P|JOLFKHQ�6FKHLWHOZDVVHUVWDQGV�YRQ�6WXUPIOXWHQ� DXI��'DUDXV� UHVXOWLHUW� HLQH
HUKHEOLFKH�hEHUIOXWXQJVJHIlKUGXQJ��ZHOFKH�LQVEHVRQGHUH�GLH�EHEDXWHQ�,QVHOIOlFKHQ
EHWULIIW��=XP�6FKXW]�YRU�hEHUIOXWXQJ�ZLUG�GDKHU�HLQ�XPIDQJUHLFKHV�6\VWHP�YRQ
.�VWHQVFKXW]HOHPHQWHQ��=,00(50$11�X��0$,�������.257(1+$86�X��280(5$&,
������ XQWHUKDOWHQ��1HEHQ� QDW�UOLFKHQ�6FKXW]HOHPHQWHQ��ZLH� 6WUDQG� XQG�'�QHQ�
ZHOFKH�YRUQHKPOLFK�GHQ�6FKXW]�GHU�,QVHOQRUGVHLWHQ�VLFKHUVWHOOHQ��NRPPHQ�DQ�GHQ
,QVHOV�GVHLWHQ� DXFK� N�QVWOLFKH� 6FKXW]HLQULFKWXQJHQ� �921� /,(%(50$1� X�� 0$,
�������ZLH�'HLFKH�XQG�/DKQXQJHQ��]XP�(LQVDW]�

7URW]�GHU�YRUKDQGHQHQ�.�VWHQVFKXW]PD�QDKPHQ�YHUEOHLEW�MHGRFK�HLQ�5HVWULVLNR
GHU� hEHUIOXWXQJ�� (LQH� 4XDQWLIL]LHUXQJ� GLHVHV� 5HVWULVLNRV� XQG� VHLQHU� EHL� HLQHP
:DVVHUVSLHJHODQVWLHJ�]X�HUZDUWHQGHQ�(UK|KXQJ�LVW�PLW�+LOIH�GHU�SUREDELOLVWLVFKHQ
5LVLNRDQDO\VH� �3/$7(� ������ P|JOLFK�� ,P� )ROJHQGHQ� ZLUG� GDV� PDWKHPDWLVFKH
.RQ]HSW�GHU�5LVLNRDQDO\VH�GDUJHVWHOOW�XQG�H[HPSODULVFK�]XU�%HZHUWXQJ�GHU�N�QVW�
OLFKHQ�.�VWHQVFKXW]HOHPHQWH�YRQ�:DQJHURRJH�HLQJHVHW]W�
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0DWKHPDWLVFKHV�.RQ]HSW�GHU�5LVLNRDQDO\VH
'DV�5LVLNR��5L��ZLUG�LP�ZLVVHQVFKDIWOLFK�WHFKQLVFKHQ�.RQWH[W��6&+8&+$5'7�HW�DO�
������DOV�3URGXNW�GHU�9HUVDJHQVZDKUVFKHLQOLFKNHLW�HLQHV�.�VWHQVFKXW]V\VWHPV��SI�XQG�GHV�EHL�9HUVDJHQ�HLQWUHWHQGHQ�hEHUIOXWXQJVVFKDGHQ��&I��DXIJHIDVVW�

'LH�%HUHFKQXQJ�GHU�9HUVDJHQVZDKUVFKHLQOLFKNHLW�HUIRUGHUW�]XQlFKVW�GLH�$QDO\VH
GHU� P|JOLFKHQ� 9HUVDJHQVIRUPHQ� GHU� .�VWHQVFKXW]HOHPHQWH�� )�U� 'HLFKH� LVW� HLQ
9HUVDJHQ�GXUFK�(URVLRQ�GHU�%LQQHQE|VFKXQJ�QDFK�:HOOHQ�EHUODXI��GXUFK�(URVLRQ
GHU�$X�HQE|VFKXQJ�LQIROJH�GHV�:HOOHQEUHFKHQV�XQG��DXIODXIV�XQG�GXUFK� LQQHUH
(URVLRQ�LQIROJH�HLQHU�'XUFKVLFNHUXQJ�GHV�'HLFKN|USHUV�]X�XQWHUVFKHLGHQ��.257(1�
+$86��������%HL�YHUJDQJHQHQ�'HLFKEU�FKHQ�ZlKUHQG�GHU�6WXUPIOXWHQ�LQ�GHQ�-DKUHQ
������ �����XQG������KDW� VLFK�JH]HLJW�� GDVV� GLHVH� VWHWV�PLW�:HOOHQ�EHUODXI� XQG
DQVFKOLH�HQGHU�(URVLRQ�GHU�%LQQHQE|VFKXQJ�YHUEXQGHQ�JHZHVHQ�VLQG��52(/6(�X�
%$..$5�������.5$0(5�HW�DO��������+(,162+1�HW�DO��������75$(*(5�������=,7�
6&+(5��������'LHVHU�9HUVDJHQVSIDG�OlVVW�VLFK�PDWKHPDWLVFK�GXUFK�IROJHQGH�*UHQ]�
]XVWDQGVJOHLFKXQJ�I�U�GLH�=XYHUOlVVLJNHLW��=��DOV�'LIIHUHQ]�YRQ�'HLFKK|KH��K'��7LGHKRFKZDVVHUVWDQG��7KZ��XQG�:HOOHQDXIODXI��5����EHVFKUHLEHQ�

(LQ�9HUVDJHQ� GHV�.�VWHQVFKXW]HOHPHQWHV�'HLFK� OLHJW� EHL� QHJDWLYHQ�:HUWHQ� GHU
=XYHUOlVVLJNHLW��G�K���=������YRU��'HU�7LGHKRFKZDVVHUVWDQG�XQG�GHU�:HOOHQDXIODXI
VLQG� DOV� QDW�UOLFKH�9DULDEOH� VWDWLVWLVFK� YHUWHLOW�� ,KUH� VWDWLVWLVFKH�9HUWHLOXQJ�ZLUG
GXUFK�GLH�JHPHLQVDPH�:DKUVFKHLQOLFKNHLWVGLFKWH�S7KZ�5����7KZ�5����PLW

EHVFKULHEHQ�
'LH�9HUVDJHQVZDKUVFKHLQOLFKNHLW�YRQ�'HLFKHQ��G�K��GLH�:DKUVFKHLQOLFKNHLW�HLQHV

:HOOHQ�EHUODXIV��IROJW�DXV�GHU�JHPHLQVDPHQ�:DKUVFKHLQOLFKNHLWVGLFKWH�YRQ�7LGH�
ZDVVHUVWDQG�XQG�:HOOHQDXIODXI�GXUFK�,QWHJUDWLRQ

'D� DQ� GHQ� GHXWVFKHQ� .�VWHQ� GLUHNW� DXV�0HVVXQJHQ� NHLQH� ODQJMlKULJHQ� JOHLFK�
]HLWLJHQ�=HLWUHLKHQ�YRQ�:DVVHUVWDQG�XQG�:HOOHQDXIODXI�]XU�(UPLWWOXQJ�GHU�JHPHLQ�
VDPHQ�:DKUVFKHLQOLFKNHLWVGLFKWH�YRUOLHJHQ��VLQG�GLHVH�DXV�ODQJMlKULJHQ�=HLWUHLKHQ
YRQ�:DVVHUVWDQG�XQG�:LQG�]XQlFKVW�GXUFK�QXPHULVFKH�6HHJDQJVVLPXODWLRQ��0$,
X�� =,00(50$11� ������ ]X� JHZLQQHQ�� )�U� GLH� GHXWVFKH� 1RUGVHHN�VWH� ZHUGHQ
HQWVSUHFKHQGH�6LPXODWLRQHQ�]XU�=HLW�GXUFKJHI�KUW��1,(0(<(5�������
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'HU�EHL�'HLFKYHUVDJHQ�]X�HUZDUWHQGH�hEHUIOXWXQJVVFKDGHQ�LVW�DEKlQJLJ�YRQ�GHU�LP
hEHUIOXWXQJVJHELHW�YRUKDQGHQHQ�UlXPOLFKHQ�9HUWHLOXQJ�GHV�QDFK�9HUP|JHQVDUWHQ
NDWHJRULVLHUWHQ�:HUWEHVWDQGV�>:L�[�\�@�XQG�GHP�*UDG�VHLQHU�6FKlGLJXQJ�>1L�[�\�@LQIROJH�hEHUIOXWXQJ��3((5%2/7(��������(V�JLOW

'HU�6FKlGLJXQJVJUDG�LVW�VHLQHUVHLWV�DEKlQJLJ�YRQ�GHU�:DVVHUWLHIH��G�[�\���XQG�GHU
'DXHU�GHU�hEHUIOXWXQJ��W�[�\����(V�JLOW

%HL� GHU� 3DUDPHWULVLHUXQJ� EOHLEW� KlXILJ� GLH� hEHUIOXWXQJVGDXHU� XQEHU�FNVLFKWLJW
�0$,� ������� (LQH�$EVFKlW]XQJ� YRQ�hEHUIOXWXQJVZDVVHUWLHIH� XQG� �GDXHU� LVW�PLW
+LOIH�QXPHULVFKHU�6LPXODWLRQ�P|JOLFK��0(<(5�X��0$,�������

9HUVDJHQVZDKUVFKHLQOLFKNHLW
'HU�DXI�GHU�6�GVHLWH�GHU�,QVHO�:DQJHURRJH�DQJHRUGQHWH�'HLFK�ZHLVW�HLQH�+|KH�YRQ
11��������P�LP�:HVWHQ�ELV�11��������P�LP�2VWHQ�EHL�'HLFKQHLJXQJHQ�YRQ�����
ELV�����DXI��$EELOGXQJ���JLEW�HLQH�hEHUVLFKW��EHU�GHQ�9HUODXI�GHV�DQ�GDV�5�FN�
VHLWHQZDWW� DQJUHQ]HQGHQ� 'HLFKV�� 'HLFKK|KH� XQG� 'HLFKQHLJXQJ� VLQG� LQ� 7DE�� �
]XVDPPHQJHIDVVW�

7DE�����'HLFKK|KH�XQG�'HLFKQHLJXQJ�GHV�:DQJHURRJHU�'HLFKV
'HLFKQDPH 6WDWLRQ 'HLFKK|KH�>P11@ 1HLJXQJ
:HVWJURGHQGHLFK �������¤���� ���� ���
6�GGHLFK ����¤���� ����¤���� ���¤����
'RUIJURGHQGHLFK ����¤���� ���� ���
2VWJURGHQGHLFK ����¤���� ����¤���� ���

��\�[�W��\�[�G�I�\�[� LL =ϕ

∑ ∫∫ ϕ⋅=
L $

LL G\�G[��\�[��\�[�:&

$EE���� 'HLFK�DXI�GHU�,QVHO�:DQJHURRJH�¤�/DJH�XQG�6WDWLRQLHUXQJ
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'D� GHU�'HLFK�PLW�9RUODQGEUHLWHQ� YRQ� ����P� ELV� ����P� QLFKW� VFKDUOLHJHQG� LVW�
HUIROJW�VHLQH�ZHVHQWOLFKH�%HDQVSUXFKXQJ�EHL�6WXUPIOXWHQ��7URW]�GHU�/DJH�LP�/HH
GHV�YRQ�GHU�1RUGVHH�DQODXIHQGHQ�6HHJDQJV�LVW�GHQQRFK��LQVEHVRQGHUH�EHL�:HVW�
XQG� 6�GZHVWVW�UPHQ�� PLW� HLQHU� HUKHEOLFKHQ� 6HHJDQJVEHODVWXQJ� GHV� 'HLFKHV� ]X
UHFKQHQ�� $EE�� �� JLEW� HLQH� GHWDLOOLHUWH� 'DUVWHOOXQJ� GHU� 6HHJDQJVYHUKlOWQLVVH� LP
1DKEHUHLFK�GHU�,QVHO�:DQJHURRJH��)�U�GHQ�GDUJHVWHOOWHQ�:DVVHUVWDQG�YRQ�11������
P�¤�GLHV�LVW�GHU�GHU]HLW�J�OWLJH�%HPHVVXQJVZDVVHUVWDQG�¤�PLW�:HVWZLQGHQ�HLQHU
*HVFKZLQGLJNHLW�YRQ����P�V�¤�GLHV�LVW�GHU�GHU]HLW�J�OWLJH�%HPHVVXQJVZLQG�¤�LVW�DP
'HLFK�HLQH�VLJQLILNDQWH�:HOOHQK|KH�YRQ������P�ELV������P�XQG�HLQH�PLWWOHUH�:HO�
OHQSHULRGH�YRQ�����V�ELV�����V�]X�HUZDUWHQ��$EE����]HLJW�GLH�:HOOHQK|KH�XQG��SHUL�

$EE���� 6HHJDQJVEHGLQJXQJHQ�LP�1DKEHUHLFK�GHU�,QVHO�:DQJHURRJH�EHL�2UNDQ�DXV
:HVW�¤�VLJQLILNDQWH�:HOOHQK|KH��REHQ��XQG�PLWWOHUH�:HOOHQSHULRGH��XQWHQ�
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RGH�HQWODQJ�GHU�LQ�$EE����GDUJHVWHOOWHQ�'HLFKVWUHFNH�LP�hEHUEOLFN��=XU�(UPLWWOXQJ
GHU�6HHJDQJVEHGLQJXQJHQ�LVW�GDV�SKDVHQJHPLWWHOWH�6HHJDQJVPRGHOO�6:$1��%22,-
HW�DO��������HLQJHVHW]W�ZRUGHQ��0$,�X��'$(05,&+��������1HEHQ�GHU�LQ�$EE����XQG
��GDUJHVWHOOWHQ�:DVVHUVWDQGV��XQG�:LQGVLWXDWLRQ�VLQG�6HHJDQJVEHUHFKQXQJHQ�DXFK
I�U�:DVVHUVWlQGH�YRQ�11�����P�ELV�11�����P�PLW�:LQGJHVFKZLQGLJNHLWHQ�ELV�]X
���P�V�I�U�VlPWOLFKH�:LQGULFKWXQJHQ�GXUFKJHI�KUW�ZRUGHQ��,QVJHVDPW�VLQG�����
.RPELQDWLRQHQ�YRQ�5DQGEHGLQJXQJHQ�XQWHUVXFKW�ZRUGHQ��8P�HLQH�ZDKUVFKHLQ�
OLFKNHLWVWKHRUHWLVFKH�$XVZHUWXQJ�GHU�(UJHEQLVVH�]XU�$EOHLWXQJ�GHU�JHPHLQVDPHQ
:DKUVFKHLQOLFKNHLWVGLFKWH�YRQ�:DVVHUVWDQG�XQG�:HOOHQDXIODXI�]X�HUP|JOLFKHQ��LVW
GHQ�YHUVFKLHGHQHQ�5DQGEHGLQJXQJVNRPELQDWLRQHQ�LKUH�(LQWULWWVZDKUVFKHLQOLFKNHLW
]XJHRUGQHW�ZRUGHQ�

$EE���� 6LJQLILNDQWH�:HOOHQK|KH�XQG�PLWWOHUH�:HOOHQSHULRGH�YRU�GHP�
:DQJHURRJHU�5�FNVHLWHQGHLFK��OLQNV��XQG�6WDWLVWLN�GHV�7LGH�
KRFKZDVVHUVWDQGV�DP�3HJHO�:DQJHURRJH�:HVW��UHFKWV�

$EE���� :LQGVWDWLVWLN�ZlKUHQG�6WXUPIOXWHQ�¤�:DKUVFKHLQOLFKNHLW�GHU
:LQGULFKWXQJ��OLQNV��XQG�hEHUVFKUHLWXQJVZDKUVFKHLQOLFKNHLW
GHU�:LQGJHVFKZLQGLJNHLW��UHFKWV�
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'LHVH�=XRUGQXQJ�LVW�DXI�GHU�*UXQGODJH�HLQHV����MlKULJHQ�'DWHQVDW]HV�]HLWJOHLFKHU
0HVVXQJHQ�GHV�7LGHKRFKZDVVHUVWDQGV�XQG�GHU�:LQGJHVFKZLQGLJNHLW�HUIROJW��0$,
HW�DO���������(LQH�([WUDSRODWLRQ�GHU�6WDWLVWLN�]X�VHKU�NOHLQHQ� �JHULQJHU�DOV������
MlKUOLFKHQ�(LQWULWWVZDKUVFKHLQOLFKNHLWHQ�LVW�XQWHU�$QQDKPH�HLQHU�/RJ�3HDUVRQ���
9HUWHLOXQJ�I�U�GLH�:DVVHUVWDQGVVWDWLVWLN�XQG�HLQHU�:HLEXOO�9HUWHLOXQJ�I�U�GHQ�:LQG
HUIROJW��'LH�H[WUDSROLHUWH�:DVVHUVWDQGVVWDWLVWLN�LVW�LQ�$EE�����GLH�:LQGVWDWLVWLN�LQ
$EE�� �� QRWLHUW��$XV� GHU� (LQWULWWVZDKUVFKHLQOLFKNHLW� YRQ�:DVVHUVWDQG� XQG�:LQG
VRZLH�GHQ�(UJHEQLVVHQ�GHU�6HHJDQJVVLPXODWLRQ�PLW�QDFKJHVFKDOWHWHU�%HUHFKQXQJ
GHV�:HOOHQDXIODXIV�IROJW�HQWODQJ�GHU�'HLFKOLQLH�:DQJHURRJHV�GLH�]XU�%HUHFKQXQJ
GHU�hEHUODXIZDKUVFKHLQOLFKNHLW�Q|WLJH�JHPHLQVDPH�:DKUVFKHLQOLFKNHLWVGLFKWH�YRQ
:DVVHUVWDQG�XQG�:HOOHQDXIODXI�

)�U�:DQJHURRJH� EHWUlJW� GLH� MlKUOLFKH� hEHUODXIZDKUVFKHLQOLFKNHLW� DP� 'HLFK
PD[LPDO���������,QVJHVDPW�ZHLVW�GHU�'HLFK�MHGRFK�VWDUN�YDULLHUHQGH�hEHUODXIZDKU�
VFKHLQOLFKNHLWHQ�DXI��ZLH�7DE����]HLJW��'LHVH�VLQG�LP�:HVHQWOLFKHQ�DXI�GLH�LQ�7DE�
��ZLHGHUJHJHEHQHQ�8QWHUVFKLHGH�LQ�GHU�'HLFKK|KH�]XU�FN]XI�KUHQ�
7DE���� -lKUOLFKH� :DKUVFKHLQOLFKNHLW� HLQHV� :HOOHQ�EHUODXIV� I�U�YHUVFKLHGHQH

6WDWLRQHQ�HQWODQJ�GHV�5�FNVHLWHQGHLFKV�
6WDWLRQ ���� ���� ���� ���� ����
SUR�DQQR ������ ������ ������� ������� ������

(UKHEXQJ�YRQ�9HUP|JHQVZHUWHQ
'DV� KRKH� 6LFKHUKHLWVQLYHDX� GHU� 'HLFKH� E]Z�� GHV� .�VWHQVFKXW]V\VWHPV� LP�$OO�
JHPHLQHQ�KDW�HLQH�GDXHUKDIWH�%HVLHGOXQJ�GHU�,QVHO�:DQJHURRJH�HUVW�HUP|JOLFKW��(V
KDW� MHGRFK� DXFK� GD]X�JHI�KUW�� GDVV� GLH�9HUP|JHQVZHUWH� DXI� GHU� ,QVHO� VWDUN� JH�
VWLHJHQ�VLQG��VR�GDVV�KHXWH�GDV�9HUVDJHQ�GHV�.�VWHQVFKXW]V\VWHPV�]X�KRKHQ�ILQDQ�
]LHOOHQ�6FKlGHQ�I�KUHQ�NDQQ�

8P�GLH�+|KH�HLQHV�VROFKHQ�6FKDGHQV�I�U�HLQH�5HJLRQ�DEVFKlW]HQ�]X�N|QQHQ�
PXVV�GHU�%HVWDQG�DQ�9HUP|JHQVZHUWHQ��G�K��GDV�6FKDGHQSRWHQWLDO��HUPLWWHOW�ZHU�
GHQ��'D�HLQH�NOHLQUlXPLJH�(UKHEXQJ�YRQ�HLQ]HOQHQ�:HUWREMHNWHQ��]�%��*HElXGH�
3.:��LQ�GHU�5HJHO�]X�]HLWDXIZlQGLJ��%/80�X��7+25(1=�������XQG�GDPLW�¤�EH�
VRQGHUV� I�U�ZHLWOlXILJHUH�*HELHWH� ¤� QXU� VFKZHU� UHDOLVLHUEDU� LVW�� ELHWHW� VLFK� HLQH
PHVRVNDOLJH�0HWKRGH�GHU�:HUWHHUPLWWOXQJ�DQ��0(<(5��������%HL�GLHVHU�0HWKRGH
ZHUGHQ�HLQ]HOQH�:HUWNDWHJRULHQ��EHU�VHNXQGlUVWDWLVWLVFKH�4XHOOHQ�DXI�*HPHLQGH�
HEHQH�HUKREHQ�

)�U�GLH� ,QVHO�:DQJHURRJH�HUJLEW� VLFK�GDEHL� I�U� YHUVFKLHGHQH�:HUWNDWHJRULHQ
IROJHQGHV�9HUP|JHQ��:RKQNDSLWDO������0LR��(XUR��+DXVUDW������0LR��(XUR��.I]
����0LR��(XUR��1HWWRDQODJHQYHUP|JHQ������0LR��(XUR�XQG�9RUUDWVYHUP|JHQ����
0LR��(XUR�

0LW� GLHVHQ�:HUWHQ� GHU� HLQ]HOQHQ�9HUP|JHQVZHUWNDWHJRULHQ� OlVVW� VLFK� MHGRFK
QRFK�NHLQH�$XVVDJH��EHU�GHUHQ�UlXPOLFKH�9HUWHLOXQJ�PDFKHQ��'DKHU�ZHUGHQ�GLH
HUPLWWHOWHQ�9HUP|JHQVZHUWH�LQ�HLQHP�]ZHLWHQ�6FKULWW�PLW�GHQ�GLJLWDOHQ�)OlFKHQQXW�
]XQJVGDWHQ� GHV� 'LJLWDOHQ� /DQGVFKDIWVPRGHOOV� GHV� $PWOLFKHQ� 7RSRJUDSKLVFK�
.DUWRJUDSKLVFKHQ�,QIRUPDWLRQVV\VWHPV��$7.,6�%DVLV�'/0��YHUVFKQLWWHQ��$EE�����
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%HL�GLHVHU�9HUVFKQHLGXQJ�ZHUGHQ�]XP�%HLVSLHO�GLH�:HUWNDWHJRULHQ�+DXVUDW�XQG
:RKQNDSLWDO�PLW�GHQ�$7.,6�/DQGQXW]XQJVIOlFKHQ�³:RKQEDXIOlFKHQ¦�XQG�³)Ol�
FKHQ�JHPLVFKWHU�1XW]XQJ¦�YHURUWHW��ZlKUHQG�GDV�$QODJHQYHUP|JHQ�GHQ�³,QGXVWULH�
XQG�*HZHUEHIOlFKHQ¦�]XJHRUGQHW�ZLUG��$EE����]HLJW�GLH�UlXPOLFKH�9HUWHLOXQJ�GHU
9HUP|JHQVZHUWH�DXI�GHU�,QVHO�:DQJHURRJH��=X�HUNHQQHQ�LVW��GDVV�LP�.HUQEHUHLFK
GHU� ,QVHO�)OlFKHQ��GLH�QXU�DOV�:RKQEDXIOlFKH�JHQXW]W�ZHUGHQ��9HUP|JHQVZHUWH
]ZLVFKHQ�����XQG�����(XUR�P×�DXIZHLVHQ��ZlKUHQG�LQ�%HUHLFKHQ�PLW�JHPLVFKWHU
1XW]XQJ��G�K��GHU�JHPHLQVDPHQ�1XW]XQJ�DOV�:RKQEDX��XQG�*HZHUEHIOlFKH��GLH
9HUP|JHQVZHUWH�]ZLVFKHQ�����XQG�����(XUR�P×�OLHJHQ�

1XPHULVFKH�6LPXODWLRQ�GHU�hEHUIOXWXQJVIOlFKHQ
(LQH�$EJUHQ]XQJ�GHV�EHL�'HLFKEUXFK�GXUFK�hEHUIOXWXQJ�EHWURIIHQHQ�9HUP|JHQV�
EHVWDQGV� LVW�PLW�+LOIH�]ZHLGLPHQVLRQDOHU�QXPHULVFKHU�6LPXODWLRQHQ�HUIROJW��'LH
'XUFKI�KUXQJ�VROFKHU�6LPXODWLRQHQ�ELHWHW�WURW]�GHV�JUR�HQ�5HFKHQDXIZDQGV�HQW�
VFKHLGHQGH� 9RUWHLOH� JHJHQ�EHU� HLQHU� HLQIDFKHQ� VWDWLVFKHQ� 9HUVFKQHLGXQJ� GHU
*HOlQGHK|KHQ�PLW�HLQHP�6WXUPIOXWZDVVHUVWDQG��ZHOFKH�KlXILJ�]X�HLQHU�hEHUVFKlW�

$EE���� /DQGQXW]XQJ�DXI�:DQJHURRJH��QDFK�$7.,6�%DVLV�'/0�

$EE���� 5lXPOLFKH�9HUWHLOXQJ�GHU�9HUP|JHQVZHUWH�DXI�GHU�,QVHO�:DQJHURRJH
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]XQJ�GHV�hEHUIOXWXQJVJHELHWHV�I�KUW��=XGHP�ODVVHQ�VLFK�DXV�GHU�6LPXODWLRQ�QLFKW
QXU�GLH�hEHUIOXWXQJVDXVGHKQXQJ�XQG�GLH�:DVVHUWLHIHQ�DXI�GHQ�EHWURIIHQHQ�)OlFKHQ
JHZLQQHQ�� VRQGHUQ� DXFK� ,QIRUPDWLRQHQ� �EHU� GHQ� ]HLWOLFKHQ� 9HUODXI� GHV� hEHU�
IOXWXQJVSUR]HVVHV��9RQ� ,QWHUHVVH� VLQG�KLHUEHL�EHLVSLHOVZHLVH�GLH�(UPLWWOXQJ�YRQ
9RUZDUQ]HLWHQ� I�U� HLQ� UHFKW]HLWLJHV� (LQOHLWHQ� YRQ�+LOIVPD�QDKPHQ� QDFK� HLQHP
'HLFKEUXFK�RGHU�GLH�$EVFKlW]XQJ��ZLH�ODQJH�EHVWLPPWH�%HUHLFKH��EHUIOXWHW�VLQG�

'LH� %DVLV� GHU� QXPHULVFKHQ� hEHUIOXWXQJVVLPXODWLRQ� LVW� HLQ� *HOlQGHPRGHOO�
ZHOFKHV�QHEHQ�GHQ�*HOlQGHK|KHQ�DXFK�%DWK\PHWULHGDWHQ�HQWKlOW��$EE����]HLJW�GLHV
I�U�:DQJHURRJH�PLW�HLQHU�5DVWHU]HOOHQDXIO|VXQJ�YRQ������P��=XU�6WHXHUXQJ�GHU
6LPXODWLRQ�ZLUG�DP�V�GOLFKHQ�0RGHOOUDQG�GHU�VLFK�LP�9HUODXI�GHU�=HLW�lQGHUQGH
:DVVHUVWDQG��EHU�HLQH�7LGHNXUYH�HLQJHVWHXHUW��1HEHQ�GHU�.HQQWQLV��EHU�GLH�PR�
PHQWDQH�hEHUIOXWXQJVJHIlKUGXQJ�HLQHV�*HELHWHV�JHZLQQW�¤�LP�=XJH�GHV�SURJQRVWL�
]LHUWHQ�EHVFKOHXQLJWHQ�0HHUHVVSLHJHODQVWLHJV�¤�DXFK�GLH�.HQQWQLV��EHU�GLH�]XN�QI�
WLJ�]X�HUZDUWHQGHQ�$XVZLUNXQJHQ�HLQHV�'HLFKEUXFKV�DQ�%HGHXWXQJ��$XV�GLHVHP
*UXQG�LVW�GLH�6LPXODWLRQ�]XQlFKVW�]XU�'DUVWHOOXQJ�GHV�KHXWLJHQ�=XVWDQGV�PLW�HLQHU
EHUHLWV� JHZHVHQHQ� 6WXUPIOXW� �6WDWXV� TXR�� XQG� DQVFKOLH�HQG�PLW� HLQHU� HUK|KWHQ
7LGHNXUYH��.OLPD�6]HQDULR��JHUHFKQHW�ZRUGHQ�

)�U�GDV�6WDWXV�TXR�6]HQDULR�ZXUGH�GLH�7LGHNXUYH�GHU�6WXUPIOXW�YRP����-DQXDU�����
PLW� HLQHP�7LGHKRFKZDVVHU� YRQ� �����P11�¤� JHPHVVHQ� DP�3HJHO�:DQJHUVLHO� ¤
HLQJHEXQGHQ��I�U�GDV�.OLPD�6]HQDULR�ZXUGH�GHU�:HUW�XP����FP�HUK|KW�

,P� GLJLWDOHQ� *HOlQGHPRGHOO� VLQG� GLH� GHQ� 6WXUPIOXWVFKXW]� JHZlKUOHLVWHQGH
'�QHQNHWWH� LP�1RUGHQ� VRZLH�GLH�'HLFKOLQLH� LP�6�GHQ�GHXWOLFK�YRQ�GHQ�1LHGH�
UXQJVJHELHWHQ�GHU�,QVHO�XQWHUVFKHLGEDU��,P�=HQWUDOEHUHLFK�GHU�,QVHO�ILQGHW�VLFK�HLQH
]HUNO�IWHWH�'�QHQODQGVFKDIW��LQ�GHUHQ�6FKXW]�DXFK�GHU�2UW�:DQJHURRJH�DQJHVLHGHOW
LVW��-HGRFK�ILQGHQ�VLFK�DXFK�LQQHUKDOE�GLHVHU�(UK|KXQJHQ�7lOHU��LQ�GHQHQ�GLH�*HOlQ�
GHK|KHQ�]ZLVFKHQ���P11�XQG���P11�¤�DOVR�XQWHU�HLQHP�6WXUPIOXWVFKHLWHOVWDQG�¤

$EE���� 6LPXODWLRQVPRGHOO� PLW� HLQJHVWHXHUWHU� 7LGHNXUYH� GHU� 6WXUPIOXW� YRP���
-DQXDU�������3HJHO�:DQJHUVLHO�
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OLHJHQ��:HVWOLFK�XQG�|VWOLFK�GHV�'�QHQNHUQV�VFKOLH�HQ�MHZHLOV�JUR�IOlFKLJH�1LHGH�
UXQJVJHELHWH�PLW�+|KHQ�XP���P11�DQ��:lKUHQG�GLH�ZHVWOLFKH�1LHGHUXQJ�QXU�DOV
*U�QODQG�JHQXW]W�ZLUG��LVW�DXI�GHU�|VWOLFKHQ�GHU�)OXJKDIHQ�YRQ�:DQJHURRJH�DQJH�
VLHGHOW�

8P� ]X� �EHUSU�IHQ�� LQZLHZHLW� GLH� QLHGULJ� JHOHJHQHQ� )OlFKHQ� GHU� 2UWVFKDIW
:DQJHURRJH�EHL�HLQHP�'HLFKEUXFK�GXUFK�hEHUIOXWXQJ�JHIlKUGHW�VLQG��ZXUGHQ�]ZHL
'HLFKEUXFKV]HQDULHQ�JHUHFKQHW�¤�HLQ�'HLFKEUXFK�ZHVWOLFK�GHU�2UWVFKDIW�XQG�HLQ
]ZHLWHU� DQ� HLQHP� |VWOLFKHQ� 'HLFKDEVFKQLWW�� 'DPLW� ODVVHQ� VLFK� DXFK� $XVVDJHQ
GDU�EHU� PDFKHQ�� RE� EHL� HLQHP� 'HLFKEUXFK� LP� :HVWWHLO� DXFK� |VWOLFKH� )OlFKHQ
JHIlKUGHW�VLQG�XQG�XPJHNHKUW��)�U�GLH�6LPXODWLRQ�ZXUGH�MHZHLOV�HLQH�'HLFKEUXFK�
ZHLWH� YRQ� ����P� DQJHQRPPHQ� XQG� GLH� 'HLFKEUXFKVFKZHOOH� DXI� GLH� +|KH� GHV
9RUODQGHV�GHV�MHZHLOLJHQ�'HLFKDEVFKQLWWV�JHVHW]W������P�LP�:HVWHQ�XQG�����P�LP
2VWHQ�

'LH�(UJHEQLVVH�GHU�hEHUIOXWXQJVVLPXODWLRQHQ�GHU�EHLGHQ�'HLFKEUXFKV]HQDULHQ
VLQG�LQ�$EE����GDUJHVWHOOW��*H]HLJW�LVW�MHZHLOV�GLH�PD[LPDOH�hEHUIOXWXQJVWLHIH��GLH
VLFK�ZlKUHQG�GHV�JHVDPWHQ�9HUODXIV�GHU�hEHUIOXWXQJ�DXI�GHQ�)OlFKHQ�HUJLEW�

$EE���� 6LPXODWLRQ�HLQHU�hEHUIOXWXQJ�QDFK�HLQHP�'HLFKEUXFK�DQ�HLQHP
|VWOLFKHQ�'HLFKDEVFKQLWW��REHQ��E]Z��DQ�HLQHP�ZHVWOLFKHQ��XQWHQ�
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%HL�HLQHP�%UXFK�GHV�'HLFKHV�HQWODQJ�GHU�|VWOLFKHQ�1LHGHUXQJVIOlFKH�ZLUG�GLHVH
YROOVWlQGLJ�PLW�:DVVHU�JHI�OOW��$XFK�GLH�QLHGULJHQ�6LHGOXQJVEHUHLFKH�GHU�2UWVFKDIW
:DQJHURRJH�ZHUGHQ��EHUIOXWHW��GLH�hEHUIOXWXQJ�]LHKW�VLFK�DOV�%DQG�GXUFK�GHQ�2UW
ELV� DXI� GLH�ZHVWOLFKH� 6HLWH�� ,QVJHVDPW� VLQG� NQDSS� ���� KD� YRQ� GHU� hEHUIOXWXQJ
EHWURIIHQ��'DEHL� VWHKW�GDV�:DVVHU� DXI�GHQ�)OlFKHQ�PHLVW�����P�ELV�����P�KRFK
�$EE�����UHFKWV���$XIJUXQG�GHU�JHULQJHQ�UlXPOLFKHQ�$XVGHKQXQJ�GHU�1LHGHUXQJ�KDW
GDV�:DVVHU� NHLQH�0|JOLFKNHLWHQ� VLFK� ZHLWOlXILJ� DXV]XEUHLWHQ�� VR� GDVV� VLFK� GHU
:DVVHUVWDQG�DXI�GHQ��EHUIOXWHWHQ�)OlFKHQ�DQ�GHQ�6WXUPIOXWZDVVHUVWDQG�DQJOHLFKW�

$QGHUV�VLHKW�HV�EHL�HLQHP�'HLFKEUXFK�ZHVWOLFK�GHU�2UWVFKDIW�DXV��'HU�'HLFKEUXFK
ZXUGH�KLHU�LQ�HLQHP�%HUHLFK�JHZlKOW��ZR�GDV�*HOlQGH�]ZLVFKHQ�+|KHQ�YRQ�����P
XQG���P�YDULLHUW��:HVWOLFK�DQJUHQ]HQG�EHILQGHW�VLFK�GDV�1LHGHUXQJVJHELHW��$XI�
JUXQG�GHU� K|KHUHQ�*HOlQGHK|KH� LVW� GLH�=HLWGDXHU� GHU�hEHUIOXWXQJ�ZlKUHQG�GHV
7LGHYHUODXIV�JHULQJHU��VR�GDVV�LQVJHVDPW�ZHQLJHU�:DVVHU�LQV�+LQWHUODQG�IOLH�W��'LH
$XVEUHLWXQJ�GHV�:DVVHUV�HUIROJW�]XQlFKVW�LQ�GLH�0XOGHQ�LQ�GLUHNWHU�8PJHEXQJ�GHV
'HLFKEUXFKV� XQG� ZHLWHU� LQ� ZHVWOLFKHU� 5LFKWXQJ� ]XP� 1LHGHUXQJVJHELHW�� 'DEHL
ZHUGHQ� FD�� ��� KD� �EHUIOXWHW�� 'LH� |VWOLFK� JHOHJHQH�2UWVFKDIW�:DQJHURRJH� LVW� LQ
GLHVHP� 6]HQDULR� QLFKW� YRQ� GHU� hEHUIOXWXQJ� EHWURIIHQ� �$EE�� ��� XQWHQ��� %HL� GHU
hEHUIOXWXQJ�IDOOHQ�GLH�:DVVHUWLHIHQ�GHXWOLFK�QLHGULJHUHU�DXV�DOV�EHL�HLQHP�'HLFK�
EUXFK�LP�2VWWHLO��$EE�����

%HUHFKQXQJ�GHV�hEHUIOXWXQJVVFKDGHQV
'LH�VLFK�EHL�GHQ�hEHUIOXWXQJVVLPXODWLRQHQ�HUJHEHQGHQ�PD[LPDOHQ�hEHUIOXWXQJV�
ZDVVHUWLHIHQ�EHVWLPPHQ�GHQ�*UDG�GHU�6FKlGLJXQJ�GHV�9HUP|JHQVEHVWDQGV�XQG�VLQG
GDPLW�I�U�GLH�%HUHFKQXQJ�GHV�hEHUIOXWXQJVVFKDGHQV�HVVHQWLHOO��'LH�%HUHFKQXQJ�GHV

$EE���� +LVWRJUDPPH�GHU�PD[LPDOHQ�hEHUIOXWXQJVZDVVHUWLHIHQ�I�U�GLH�6LPXODWLRQ
:HVW��OLQNV��XQG�2VW��UHFKWV�
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6FKlGLJXQJVJUDGHV�LVW�KLHU�GLIIHUHQ]LHUW�QDFK�HLQ]HOQHQ�9HUP|JHQVZHUWNDWHJRULHQ
PLW�+LOIH�YRQ�VR�JHQDQQWHQ�6FKDGHQVIXQNWLRQHQ�HUIROJW��)�U�MHGH�)OlFKH�P�VVHQ�GLH
6FKlGLJXQJVJUDGH�I�U�GLH�YHUVFKLHGHQHQ�IOlFKHQUHOHYDQWHQ�9HUP|JHQVZHUWNDWHJR�
ULHQ�VHSDUDW�EHUHFKQHW�ZHUGHQ��$EE�����]HLJW�GLH�I�U�GLH�IROJHQGHQ�DXWRPDWLVLHUWHQ
6FKDGHQVEHUHFKQXQJHQ�YHUZHQGHWHQ�6FKDGHQIXQNWLRQHQ�

,P�5DKPHQ�GHU�DXWRPDWLVLHUWHQ�6FKDGHQEHUHFKQXQJ�ZHUGHQ�]XQlFKVW�GHQ��EHU�
IOXWHWHQ�)OlFKHQ� LKUH�1XW]XQJVW\SHQ� ]XJHRUGQHW�� ,Q� HLQHP�]ZHLWHQ�6FKULWW�ZLUG
XQWHU�%HU�FNVLFKWLJXQJ�GHU�PD[LPDOHQ�hEHUIOXWXQJVZDVVHUWLHIHQ�DXI�GLHVHQ�)Ol�
FKHQ�MHGHU�1XW]XQJVW\S�GHWDLOOLHUW�DQDO\VLHUW��+LHU]X�ILQGHW�HLQH�=XRUGQXQJ�GHU�I�U
GHQ�]X�XQWHUVXFKHQGHQ�1XW]XQJVW\S�UHOHYDQWHQ�9HUP|JHQVZHUWNDWHJRULHQ�VWDWW��XP
I�U�GLHVH�GHQ�MHZHLOLJHQ�6FKlGLJXQJVJUDG�]X�HUPLWWHOQ��6R�ZHUGHQ�GHP�1XW]XQJV�
W\S�:RKQEDXIOlFKHQ�GLH�9HUP|JHQVZHUWNDWHJRULHQ�+DXVUDW��:RKQNDSLWDO�XQG�.I]
]XJHRUGQHW�XQG�I�U�MHGH�GHU�GUHL�.DWHJRULHQ�GHU�6FKlGLJXQJVJUDG�VHSDUDW�EHUHFKQHW�

'XUFK�0XOWLSOLNDWLRQ�GHV�9HUP|JHQVZHUWHV�GHU�HLQ]HOQHQ�.DWHJRULHQ�PLW�GHP
MHZHLOLJHQ�6FKlGLJXQJVJUDG�HUJLEW�VLFK�GHU�6FKDGHQ�I�U�HLQH�:HUWNDWHJRULH��'HU
6FKDGHQ�HLQHV�1XW]XQJVW\SV�EHUHFKQHW� VLFK�GDPLW�DXV�GHU�$XIVXPPLHUXQJ�DOOHU
UHOHYDQWHQ�6FKlGHQ�GHU�:HUWNDWHJRULHQ��6LQG�DOOH�1XW]XQJVW\SHQ�DXI�GLHVH�:HLVH
GHWDLOOLHUW�DQDO\VLHUW��HUJLEW�VLFK�GHU�*HVDPWVFKDGHQ�DXV�GHU�$XIVXPPLHUXQJ�GHU
EHUHFKQHWHQ�(LQ]HOVFKlGHQ�GHU�1XW]XQJVW\SHQ�

=XU�'XUFKI�KUXQJ�GLHVHU�GHWDLOOLHUWHQ�6FKDGHQVEHUHFKQXQJHQ�ELHWHQ�VLFK�*HR�
JUDSKLVFKH� ,QIRUPDWLRQVV\VWHPH� DQ�� PLW� GHUHQ� +LOIH� UlXPOLFKH� ,QIRUPDWLRQHQ
PLWHLQDQGHU�YHUVFKQLWWHQ�XQG�DQDO\VLHUW�ZHUGHQ�N|QQHQ��8P�GLH�NRPSOH[H�$QDO\VH
GXUFK]XI�KUHQ��ZXUGH�LQ�GHU�*,6�8PJHEXQJ�YRQ�$UF9LHZ�GDV�7RRO�³/RVV�&DOFX�
ODWRU¦�HQWZLFNHOW��(/61(5�HW�DO��������XQG�DQJHZHQGHW��'HU�6FKDGHQ�ZLUG�GDEHL
GHWDLOOLHUW� QDFK�1XW]XQJVW\S�XQG�:HUWNDWHJRULH� EHUHFKQHW� XQG� WDEHOODULVFK� IHVW�
JHKDOWHQ�

$EE�����6FKDGHQVIXQNWLRQHQ� I�U� YHUVFKLHGHQH� 9HUP|JHQVZHUWNDWHJRULHQ��QDFK
./$86�X��6&+0,'7.(������
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6R�HUJLEW�GLH�6FKDGHQVDQDO\VH�GHV�|VWOLFKHQ�'HLFKEUXFKV��GDVV�FD�����KD�:RKQEDX�
IOlFKHQ�YRQ�GHU�hEHUIOXWXQJ�EHWURIIHQ�VLQG�XQG�PLW�HLQHP�6FKDGHQ�YRQ�FD������0LR�
(XUR�¤�EHUHFKQHW�DXV�GHQ�9HUP|JHQVZHUWNDWHJRULHQ�:RKQNDSLWDO������0LR��(XUR��
+DXVUDW������0LR��(XUR��XQG�.I]������0LR��(XUR��¤�]X�UHFKQHQ�LVW�

(LQ�9HUJOHLFK�GHU�'HLFKEUXFKV]HQDULHQ�]HLJW��GDVV�GLH�6FKDGHQVDQDO\VHQ�VHKU
XQWHUVFKLHGOLFK�DXVIDOOHQ��%HL�HLQHP�'HLFKEUXFK�ZHVWOLFK�GHU�2UWVFKDIW�:DQJHURR�
JH� LVW� LP�:HVHQWOLFKHQ�QXU� ��� KD�*U�QODQG�YRQ�GHU�hEHUIOXWXQJ�EHWURIIHQ�� GHU
EHUHFKQHWH�6FKDGHQ�OLHJW�PLW�������(XUR�VHKU�QLHGULJ��'HU�JHULQJH�]X�HUZDUWHQGH
6FKDGHQ� VRZLH� GLH� JHULQJH�9HUVDJHQVZDKUVFKHLQOLFKNHLW� YRQ� �������� I�KUHQ� ]X
HLQHP�VHKU�QLHGULJHQ�5LVLNR�I�U�GHQ�,VW�=XVWDQG�

%HL�HLQHP�'HLFKEUXFK�LP�|VWOLFKHQ�1LHGHUXQJVJHELHW�IlOOW�GHU�6FKDGHQ�PLW���
0LR��(XUR�VFKRQ�KHXWH�GHXWOLFK�K|KHU�DXV��'LHV�OLHJW�YRU�DOOHP�GDUDQ��GDVV�KLHU�GHU
)OXJKDIHQEHUHLFK� VRZLH�:RKQEDXIOlFKHQ� LQ� GHU�2UWVFKDIW� YRQ� GHU� hEHUIOXWXQJ
EHWURIIHQ� VLQG��$XIJUXQG� GHU� VHKU� JHULQJHQ�9HUVDJHQVZDKUVFKHLQOLFKNHLWHQ� YRQ
���������HUJLEW�VLFK�DEHU�DXFK�KLHU�PLW�����(XUR�SUR�-DKU�QXU�HLQ�JHULQJHV�5LVLNR�

.RQVHTXHQ]HQ�EHL�.OLPDZDQGHO
'DV�GHU]HLW�JHULQJH�6WXUPIOXWULVLNR�GHU�,QVHO�:DQJHURRJH�ZLUG�VLFK�MHGRFK�LQIROJH
GHV�PLW�GHU�.OLPDYHUlQGHUXQJ�HUZDUWHWHQ�:DVVHUVWDQGVDQVWLHJV�HUKHEOLFK�HUK|KHQ�
'LH�=XQDKPH�GHV�5LVLNRV�JHKW�GDEHL�HLQHUVHLWV�DXI�HLQH�=XQDKPH�GHU�:DKUVFKHLQ�
OLFKNHLW�GHV�'HLFKYHUVDJHQV�XQG�DQGHUHUVHLWV�DXI�HLQHQ�$QVWLHJ�GHV�]X�HUZDUWHQGHQ
hEHUIOXWXQJVVFKDGHQV�]XU�FN�

'LH�=XQDKPH�GHU�9HUVDJHQVZDKUVFKHLQOLFKNHLW�GHV�'HLFKHV�PLW�HLQHP�$QVWHLJHQ
GHV�:DVVHUVSLHJHOV�LVW�LQ�$EE�����YHUGHXWOLFKW�

$EE�����=XQDKPH�GHU�hEHUODXIZDKUVFKHLQOLFKNHLW�DP�+DXSWGHLFK�DOV�)ROJH�HLQHV
:DVVHUVWDQGVDQVWLHJV
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'HPQDFK�ZLUG� HLQ�:DVVHUVWDQGVDQVWLHJ�YRQ���� FP��ZHOFKHU�QDFK�6&+,50(5� X�
6&+8&+$5'7� �������ELV� ]XP�-DKU� ����� HUZDUWHW�ZLUG�� LP�0LWWHO� ]X� HLQHU�9HU�
I�QIIDFKXQJ�GHU�9HUVDJHQVZDKUVFKHLQOLFKNHLW�I�KUHQ��'LH�:DKUVFKHLQOLFKNHLW�HLQHV
'HLFKYHUVDJHQV�EHWU�JH�GHPQDFK�LP�-DKU������|VWOLFK�GHU�2UWVFKDIW�:DQJHURRJH
�YJO��$EE����REHQ��HWZD���������XQG�ZHVWOLFK�GHU�2UWVFKDIW� �YJO��$EE����XQWHQ�
��������

'LH�PLW�GHP�$QVWLHJ�GHV�0HHUHVVSLHJHOV�YRQ������P�]X�HUZDUWHQGH�=XQDKPH
GHV�hEHUIOXWXQJVVFKDGHQV�EHL�'HLFKEUXFK�ZHLVW�LP�9HUJOHLFK�]XU�9HUVDJHQVZDKU�
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