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'LH YRUOLHJHQGH 'LVVHUWDWLRQ HQWVWDQG ZlKUHQG PHLQHU 7lWLJNHLW DOV ZLVVHQVFKDIWOLFKHU
$VVLVWHQW DP /HKUVWXKO I�U )HUWLJXQJVDXWRPDWLVLHUXQJ XQG 3URGXNWLRQVV\VWHPDWLN GHU
)ULHGULFK�$OH[DQGHU�8QLYHUVLWlW (UODQJHQ�1�UQEHUJ�

+HUUQ 3URI� 'U��,QJ� .ODXV )HOGPDQQ� GHP /HLWHU GLHVHV /HKUVWXKOV DP ,QVWLWXW I�U
0DVFKLQHQEDX XQG )HUWLJXQJVWHFKQLN� GDQNH LFK I�U GLH ZRKOZROOHQGH )|UGHUXQJ EHL
GHU 'XUFKI�KUXQJ GLHVHU $UEHLW XQG I�U GDV PLU HQWJHJHQJHEUDFKWH 9HUWUDXHQ�

+HUUQ 3URI� 'U��,QJ� *XQWKHU 5HLQKDUW� GHP /HLWHU GHV ,QVWLWXWV I�U:HUN]HXJPDVFKLQHQ
XQG %HWULHEVZLVVHQVFKDIWHQ GHU )DNXOWlW 0DVFKLQHQZHVHQ DQ GHU 7HFKQLVFKHQ 8QL�
YHUVLWlW 0�QFKHQ� GDQNH LFK I�U GLH hEHUQDKPH GHV .RUUHIHUDWV�

0HLQHQ .ROOHJHQ DP /HKUVWXKO XQG GHQ 3URMHNWSDUWQHUQ LP %D\HULVFKHQ )RUVFKXQJV�
YHUEXQG 6LPXODWLRQVWHFKQLN )256,0 GDQNH LFK I�U GLH VHKU JXWH IDFKOLFKH XQG NROOHJL�
DOH =XVDPPHQDUEHLW� %HVRQGHUV KHUYRUKHEHQP|FKWH LFK GDEHL +HUUQ 'LSO��,QJ� )UDQN
&KULVWRSK I�U VHLQH IDFKOLFKHQ $QUHJXQJHQ VRZLH GLH .RUUHNWXUHQ XQG +HUUQ 'LSO��,QI�
7KRPDV &ROOLVL I�U GLH NRQVWUXNWLYH =XVDPPHQDUEHLW DP /HKUVWXKO XQG LQ )256,0�
:HLWHUKLQ P|FKWH LFK GHQ .ROOHJHQ DP ,QVWLWXW I�U :HUN]HXJPDVFKLQHQ XQG %HWULHEV�
ZLVVHQVFKDIWHQ GHU 78 0�QFKHQ I�U GLH JXWH =XVDPPHQDUEHLW LQ GHQ JHPHLQVDPHQ
3URMHNWHQ GDQNHQ�

9LHOH HQJDJLHUWH 6WXGHQWHQ ZDUHQPLU HLQH JUR�H+LOIH EHL GHU $XVDUEHLWXQJ XQG ,PSOH�
PHQWLHUXQJ GHU QHXHQ .RQ]HSWH� ,P %HVRQGHUHQ P|FKWH LFK GDEHL +HUUQ 'LSO��,QJ�
%HUQG $XUHV� )UDX 'LSO��,QJ� 6\OYLD (QGOHLQ� +HUUQ 'LSO��,QJ� 7KRPDV +DUDVLP XQG
+HUUQ 'LSO��,QI� $QGUHL 5LD]DQRY KHUYRUKHEHQ�

%HVRQGHUHU 'DQN JHE�KUW +HUUQ 'U� 1RUEHUW $XWHQULHWK I�U GLH SURPSWHQ .RUUHNWXUHQ�
YRU DOOHP KLQVLFKWOLFK GHU 7�FNHQ GHU QHXHQ GHXWVFKHQ 5HFKWVFKUHLEXQJ� $XFK GDQNH
LFK PHLQHQ (OWHUQ I�U GLH 8QWHUVW�W]XQJ ZlKUHQG PHLQHU =HLW DP /HKUVWXKO�

0HLQ KHU]OLFKVWHU 'DQN JLOW PHLQHU )UHXQGLQ -XOLD $XWHQULHWK I�U GLH DNWLYH XQG PRUDOL�
VFKH 8QWHUVW�W]XQJ EHL GHU (UVWHOOXQJ GLHVHU $UEHLW XQG LQ GHU =HLW GHU 3U�IXQJVYRUEH�
UHLWXQJ�

(UODQJHQ� 6HSWHPEHU ���� :ROIJDQJ 6FKO|JO
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,QWHJULHUWHV 6LPXODWLRQVGDWHQ�0DQDJHPHQW
I�U 0DVFKLQHQHQWZLFNOXQJ XQG $QODJHQSODQXQJ

�� ,QKDOWVYHU]HLFKQLV ��

� (LQOHLWXQJ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6LPXODWLRQVGDWHQ�0DQDJHPHQW I�U GHQ GXUFKJlQJLJHQ (LQVDW] YLUWXHOOHU

0DVFKLQHQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� $XVJDQJVODJH XQG =LHOVHW]XQJ GHU $UEHLW �� � � � � � � � � � � � � � � � � � � � � � � � � �

��� 9RUJHKHQVZHLVH EHL GHU $XVDUEHLWXQJ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN ��

��� (LQVDW] YRQ 6LPXODWLRQ LQ 3URGXNWHQWZLFNOXQJ� $QODJHQSODQXQJ XQG

�EHWULHE ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6LPXODWLRQ GHV %DXWHLOYHUKDOWHQV PLW QXPHULVFKHQ %HUHFKQXQJV�
PHWKRGHQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 0HKUN|USHUVLPXODWLRQ ]XU (UPLWWOXQJ G\QDPLVFKHU 0DVFKLQHQ�
HLQIO�VVH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� �'�.LQHPDWLN 6LPXODWLRQ � 'LJLWDO 0RFN�XS ��� � � � � � � � � � � � � � � � � � � �

����� 6WHXHUXQJVVLPXODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� $EODXIVLPXODWLRQ GHU )HUWLJXQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6LPXODWLRQVGDWHQ LQ GHQ 3ODQXQJVEHUHLFKHQ ��� � � � � � � � � � � � � � � � � � � � � � �

����� &$'�EDVLHUWH 6LPXODWLRQVGDWHQ LQ GHU 3URGXNWHQWZLFNOXQJ ��� � � � � �

����� 'DWHQHUKHEXQJ I�U GLH $EODXIVLPXODWLRQ ��� � � � � � � � � � � � � � � � � � � � � �

��� 1RWZHQGLJNHLW HLQHV LQWHJULHUWHQ 6LPXODWLRQVGDWHQ�0DQDJHPHQWV ��� � � �

����� $XIZDQGVDEVFKlW]XQJ I�U GLH 'DWHQHUKHEXQJ ��� � � � � � � � � � � � � � � �

����� 9RUWHLOH GHU HQWZLFNOXQJVEHJOHLWHQGHQ (UKHEXQJ XQG 6SHLFKHU�
XQJ YRQ 3ODQXQJVGDWHQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ ��� � � � � � � � � � � � � � � � �

��� 5HIHUHQ]PRGHOOH LQ GHU 6LPXODWLRQVWHFKQLN ��� � � � � � � � � � � � � � � � � � � � � � � �

����� %HJULIIVEHVWLPPXQJ XQG .ODVVLILNDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � �

����� %HVFKUHLEXQJVPHWKRGHQ I�U PDVFKLQHQQDKH 5HIHUHQ]PRGHOOH ��� �

����� $QZHQGXQJ YRQ PDVFKLQHQQDKHQ 5HIHUHQ]PRGHOOHQ LQ
(QWZLFNOXQJ� (LQVDW] XQG 9HUWULHE ��� � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 5HIHUHQ]PRGHOO PDVFKLQHQQDKHU 6LPXODWLRQVNRPSRQHQWHQ ��� � � � � � � � � �

����� *UXQGVWUXNWXU XQG (LQVDW]IHOGHU GHV 5HIHUHQ]PRGHOOV PDVFKLQHQ�
QDKHU 6LPXODWLRQVNRPSRQHQWHQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� ,QWHJUDWLRQ YRQ )(0�� �'�.LQHPDWLN� 6WHXHUXQJV� VRZLH $EODXI�
VLPXODWLRQ LQ GDV 5HIHUHQ]PRGHOO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 0DVFKLQHQQDKH 6LPXODWLRQVNRPSRQHQWHQ I�U GLH $EODXI�
VLPXODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� $QIRUGHUXQJHQ DQ GHQ EHWULHEOLFKHQ (LQVDW] GHV PDVFKLQHQQDKHQ
5HIHUHQ]PRGHOOV I�U GHU $EODXIVLPXODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � �

����� %HWULHEOLFKH (LQIO�VVH DXI GHQ 5HIHUHQ]PRGHOOHLQVDW] ��� � � � � � � � � �

����� $EVWLPPXQJ GHU =LHOVHW]XQJ DXI GLH %HQXW]HUDQIRUGHUXQJHQ ��� � �

� 0DVFKLQHQQDKH 6LPXODWLRQ DP %HLVSLHO GHU (OHNWURQLNSURGXNWLRQ ��� � � �

��� 6LPXODWLRQVGDWHQ GHU 0DVFKLQHQHQWZLFNOXQJ ��� � � � � � � � � � � � � � � � � � � � � � �

����� 6LPXODWLRQ YRQ %HVW�FNYRUJlQJHQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6LPXODWLRQ GHU %HVW�FNDXWRPDWHQVWHXHUXQJ ��� � � � � � � � � � � � � � � � � �

����� �'�.LQHPDWLN 6LPXODWLRQ YRQ %HVW�FNDXWRPDWHQ ��� � � � � � � � � � � � � �

��� $QDO\VH XQG 6WUXNWXULHUXQJ GHU $QODJHQNRPSRQHQWHQ I�U GLH 6\VWHP�
LQWHJUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� $QDO\VH GHU $EOlXIH LQ GHU (OHNWURQLNSURGXNWLRQ ��� � � � � � � � � � � � � � �

����� %HVWLPPXQJ UHOHYDQWHU .RPSRQHQWHQ ��� � � � � � � � � � � � � � � � � � � � � � �

����� 'HILQLWLRQ YRQ $EKlQJLJNHLWHQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6\VWHPDWLVFKH .DWDORJLVLHUXQJ GHU .RPSRQHQWHQ ��� � � � � � � � � � � � �

��� (UIRUGHUOLFKH 3DUDPHWHU I�U GLH $EODXIVLPXODWLRQ ��� � � � � � � � � � � � � � � � � � � �

����� %HVWLPPXQJ UHOHYDQWHU $QODJHQSDUDPHWHU I�U GLH $EODXI�
VLPXODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� (UZHLWHUXQJ GHV .RPSRQHQWHQNDWDORJV XP 6LPXODWLRQVSDUDPHWHU
XQG PDVFKLQHQVSH]LILVFKH /RJLNEDXVWHLQH ��� � � � � � � � � � � � � � � � � � � �

� 5HDOLVLHUXQJ GHV 7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ DXI %DVLV HLQHU
UHODWLRQDOHQ 'DWHQEDQN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 0RGHOOLHUXQJ GHU $QODJHQNRPSRQHQWHQ� 3URGXNWH XQG $UEHLWVSOlQH ��� �

����� 'DWHQEDQNHQWZXUI XQG 'DWHQPRGHOOLHUXQJ ��� � � � � � � � � � � � � � � � � � � �

����� +LHUDUFKLVFKH 0RGHOOLHUXQJ GHU %HDUEHLWXQJVSUR]HVVH VRZLH
(LQELQGXQJ YRQ 3URGXNWHQ XQG $UEHLWVSOlQHQ ��� � � � � � � � � � � � � � � � �

����� 0RGHOOLHUXQJ GHU 6WUXNWXUHOHPHQWH ��� � � � � � � � � � � � � � � � � � � � � � � � � �

��� 8PVHW]XQJ GHV ,PSOHPHQWDWLRQVHQWZXUIV GHU 'DWHQEDQN ��� � � � � � � � � � � �

����� ,PSOHPHQWLHUXQJ GHU 'DWHQEDQN LQ 0LFURVRIW $&&(66 ��� � � � � � � � �

����� 'DWHQEDQNHUZHLWHUXQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� (UVWHOOXQJ GHU %HQXW]HUREHUIOlFKH ��� � � � � � � � � � � � � � � � � � � � � � � � � � �

����� ,QLWLDOLVLHUXQJ GHU 'DWHQEDQN PLW GHQ $QODJHQNRPSRQHQWHQ ��� � � �

��� 3DUDPHWULHUXQJ GHU 6LPXODWLRQVNRPSRQHQWHQ DXV H[WHUQHQ 'DWHQ�
TXHOOHQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� ,QWHUQHWEDVLHUWH 'DWHQEDQNHLQJDEH GHU 6LPXODWLRQVNRPSRQHQWHQ ��

����� 3DUDPHWHUEHVWLPPXQJ GXUFK RQ�OLQH hEHUWUDJXQJ YRQ
)HUWLJXQJVGDWHQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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� *HQHULHUXQJ YRQ $UEHLWVSOlQHQ I�U GLH $EODXIVLPXODWLRQ ���� � � � � � � � � � � �

��� $QDO\VH YRQ )HUWLJXQJVDEOlXIHQ XQG :LVVHQVDNTXLVLWLRQ ���� � � � � � � � � � � �

����� $QDO\VH GHU $UEHLWVSODQXQJ ]XU )HUWLJXQJ HOHNWURQLVFKHU
%DXJUXSSHQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� $XIEDX HLQHU :LVVHQVEDVLV I�U GLH $UEHLWVSODQXQJ ���� � � � � � � � � � � � �

��� $XWRPDWLVLHUWH *HQHULHUXQJ YRQ $UEHLWVSOlQHQ ���� � � � � � � � � � � � � � � � � � � � �

����� (LQVDW] GHU :LVVHQVEDVLV ]XU )HUWLJXQJVIROJHHUPLWWOXQJ ���� � � � � � � �

����� $UEHLWVSODQXQJ PLW GHP LQWHUDNWLYHQ 3UR]HVV )ORZ�&KDUW ���� � � � � � �

����� =XVDPPHQZLUNHQ YRQ $UEHLWVSODQXQJV� XQG 336�6\VWHP ���� � � � � �

��� $UEHLWVSOlQH ]XU ,QLWLDOLVLHUXQJ YRQ 6LPXODWLRQVPRGHOOHQ ���� � � � � � � � � � � � �

����� (LQVDW] YRQ $UEHLWVSOlQHQ LQ GHU $EODXIVLPXODWLRQ ���� � � � � � � � � � � � �

����� *HQHULHUXQJ YRQ $UEHLWVSOlQHQ I�U GLH 5HIHUHQ]PRGHOO�
'DWHQEDQN ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� 6FKQLWWVWHOOHQ ]XU 6LPXODWLRQ XQG :HUN]HXJH I�U GLH $QZHQGXQJ ���� � � �

��� $UW XQG )XQNWLRQDOLWlW GHU 6FKQLWWVWHOOHQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6WUXNWXULHUXQJ GHU =LHOGDWHQ I�U GLH 6LPXODWLRQ ���� � � � � � � � � � � � � � � �

����� (UPLWWOXQJ YRQ 7DNW]HLWHQ LQ GHU $EODXIVLPXODWLRQ ���� � � � � � � � � � � � � �

����� .RQ]HSWLRQ HLQHU IOH[LEOHQ 'DWHQVFKQLWWVWHOOH ���� � � � � � � � � � � � � � � � � �

����� 6FKQLWWVWHOOHQ ]X GHQ 6LPXODWLRQVV\VWHPHQ 48(67 XQG
6,03/(�� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� .RQ]HSWLRQ HLQHV 6WUXNWXULHUXQJVZHUN]HXJV ]XU 'HILQLWLRQ YRQ
)HUWLJXQJVOLQLHQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 2SWLPLHUWH $XIWUDJVHLQODVWXQJ I�U GLH 6LPXODWLRQ ���� � � � � � � � � � � � � � � � � � � �

����� 2SWLPLHUXQJ GHU $XIWUDJVHLQODVWXQJ DP %HLVSLHO GHU (OHNWURQLN�
SURGXNWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� $XIWUDJVHLQODVWXQJ I�U GLH 6LPXODWLRQ DXI %DVLV GHU
5HIHUHQ]PRGHOO�'DWHQEDQN ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� ([HPSODULVFKH $QZHQGXQJ GHV 7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ ���� � � � � �

��� %HVFKUHLEXQJ GHU 6LPXODWLRQVDXIJDEH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� $XIEDX GHV 6LPXODWLRQVPRGHOOV PLW +LOIH GHU 5HIHUHQ]PRGHOO�
'DWHQEDQN ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� +LQ]XODGHQ HLQ]HOQHU .RPSRQHQWHQ DXV GHU 'DWHQEDQN ���� � � � � � � �

����� ,QWHUDNWLYHU $XIEDX HLQHU )HUWLJXQJVVWUXNWXU ���� � � � � � � � � � � � � � � � � �

����� *HQHULHUXQJ HLQHU YRURSWLPLHUWHQ $XIWUDJVHLQODVWXQJ ���� � � � � � � � � �

� =XVDPPHQIDVVXQJ XQG $XVEOLFN ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$EN�U]XQJHQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

/LWHUDWXU ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 6LPXODWLRQVGDWHQ�0DQDJHPHQW I�U GHQ GXUFKJlQJL�
JHQ (LQVDW] YLUWXHOOHU 0DVFKLQHQ

,QJHQLHXUPl�LJHV +DQGHOQ LVW VHLW MHKHU JHSUlJW GXUFK GLH V\VWHPDWLVFKH $XVDUEHL�
WXQJ QHXHU ,GHHQ KLQ ]X JHEUDXFKVIlKLJHQ 3URGXNWHQ RGHU 9HUIDKUHQ� 'DEHL ZDU GLH
$UEHLW DP5HL�EUHWW LPPHU HQJ JHNRSSHOW PLW GHU (USUREXQJ XQGhEHUSU�IXQJ GHU (QW�
ZLFNOXQJHQ DQKDQG YRQ )XQNWLRQVPRGHOOHQ RGHU 3URWRW\SHQ� %HUHFKQXQJHQ RGHU
QHXH )XQNWLRQVSULQ]LSLHQ PXVVWHQ LQ LKUHU *�OWLJNHLW XQG $QZHQGEDUNHLW ]XQlFKVW DQ�
VFKDXOLFK DP UHDOHQ 2EMHNW QDFKYROO]RJHQ ZHUGHQ� EHYRU HLQ 3UD[LVHLQVDW] LQ )UDJH
NDP� (LQ VROFKHV 9RUJHKHQ LVW MHGRFK VHKU DXIZHQGLJ� GD GHU %DX YRQ 3URWRW\SHQ VHKU
YLHO =HLW XQG0DWHULDOHLQVDW] HUIRUGHUW� 'LHV ZDU ELV YRU ZHQLJHQ -DKUHQ QLFKW ]X XPJH�
KHQ� GD EHL NRPSOH[HQ 3URGXNWHQ RGHU 6\VWHPHQ GLH YRUKHUJHVDJWH XQG VLFKHUH
)XQNWLRQ QLFKW RKQH 7HVWV DP UHDOHQ 2EMHNW VLFKHU]XVWHOOHQ ZDU RGHU /|VXQJHQ QLFKW
RKQH 9HUVXFKH JHIXQGHQ ZHUGHQ NRQQWHQ�

'LH HQWVFKHLGHQGH :DQGOXQJ GLHVHU 9RUJHKHQVZHLVH GHU (USUREXQJ DQKDQG YRQ
UHDOHQ0RGHOOHQ EHJDQQPLW GHP5HFKQHUHLQVDW] LQ GHU .RQVWUXNWLRQ� VSH]LHOO PLW GHP
(LQVDW] YRQ &$'�6\VWHPHQ� GLH UlXPOLFKH 0RGHOOH GDUVWHOOHQ NRQQWHQ� 1XQ ZDU GLH
0|JOLFKNHLW JHJHEHQ ]XQlFKVW GLH lX�HUH)RUPYRQ7HLOHQ� %DXJUXSSHQRGHU NRPSOHW�
WHQ 3URGXNWHQ DP &RPSXWHUELOGVFKLUP ]X �EHUSU�IHQ� 3DUDOOHO GD]X ZXUGHQ DQGHUH
6\VWHPH HQWZLFNHOW� GLH DXI GHQ UlXPOLFKHQ 0RGHOOHQ EDVLHUHQ XQG PLW GHQHQ ZHLWHUH
$QDO\VHQ XQG hEHUSU�IXQJHQ P|JOLFK VLQG� 'DV 1DFKELOGHQ UHDOHU )XQNWLRQDOLWlW DP
5HFKQHU ZLUG PLW GHP %HJULII &RPSXWHUVLPXODWLRQ ]XVDPPHQJHIDVVW� GLH =LHOVHW]XQ�
JHQ XQG 9RUJHKHQVZHLVHQ EHL GHU 6LPXODWLRQ N|QQHQ MHGRFK VHKU XQWHUVFKLHGOLFK
VHLQ� ,Q GHU PDVFKLQHQQDKHQ 6LPXODWLRQ UHLFKHQ GLH (LQVDW]JHELHWH YRQ %HUHFKQXQJ
XQG $XVOHJXQJ PHFKDQLVFKHU XQG G\QDPLVFKHU (LJHQVFKDIWHQ YRQ %DXWHLOHQ XQG
%DXJUXSSHQ� �EHU .LQHPDWLN� XQG =XVDPPHQEDX�8QWHUVXFKXQJHQ ELV ]XU 1DFKELO�
GXQJ JDQ]HU 3URGXNWLRQVDQODJHQ LQNOXVLYH LKUHU 6WHXHUXQJ�

'LH 6LPXODWLRQ HUVFKOLH�W I�U GLH 0DVFKLQHQHQWZLFNOXQJ GHXWOLFKH (LQVSDUXQJVSRWHQ�
WLDOH� GD (UJHEQLVVH VFKQHOOHU YHUI�JEDU ZHUGHQ XQG GHU DXIZHQGLJH %DX YRQ UHDOHQ
9HUVXFKVPRGHOOHQ HQWIlOOW� $X�HUGHP N|QQHQ QHXH� NRPSOH[H $QODJHQ WHLOZHLVH QLFKW
PHKU PLW KHUN|PPOLFKHQ 0HWKRGHQ JHSODQW XQG HQWZLFNHOW ZHUGHQ� +HXWH VLQG UHVXO�
WLHUHQG DXVGHU YHUI�JEDUHQ5HFKQHUOHLVWXQJ EHUHLWV VHKU OHLVWXQJVIlKLJH6LPXODWLRQV�
V\VWHPH I�U GLH JHQDQQWHQ $XIJDEHQ LP (LQVDW]� 8P GHQ $QVDW] HLQHU NRPSOHWW UHFK�
QHUEDVLHUWHQ (QWZLFNOXQJ NRQVHTXHQW ZHLWHU]XI�KUHQ� P�VVHQ GLHVH 6\VWHPH VRZRKO
PHWKRGLVFK DOV DXFK GDWHQWHFKQLVFK YHUNQ�SIW ZHUGHQ� 'D]X LVW HLQ LQWHJULHUWHV 6L�
PXODWLRQVGDWHQ�0DQDJHPHQW HUIRUGHUOLFK� 6R NDQQ LPZHLWHVW JHKHQGHQ)DOO DXVHLQHU
,GHH HLQH YLUWXHOOH 0DVFKLQH HQWVWHKHQ� GLH GLUHNW LQ HLQ YHUNDXIVIHUWLJHV 3URGXNW XP�
JHVHW]W ZLUG�
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'LH HLQ]HOQHQ6LPXODWLRQVDQZHQGXQJHQ VLQG LP 8PIHOG GHV &RQFXUUHQW (QJLQHHULQJV

HLQJHEHWWHW� EHL GHP GLH (QWZLFNOXQJXQG .RQVWUXNWLRQ HLQHU QHXHQ0DVFKLQH RGHU $Q�

ODJH LQ ]HLWOLFK �EHUODJHUWHU =XVDPPHQDUEHLW GHU (QWZLFNOXQJVEHUHLFKH HUIROJW� %HL GHU

,QWHJUDWLRQ GHU 6LPXODWLRQVDNWLYLWlWHQ P�VVHQ GLH (QWZLFNOXQJVSUR]HVVH DQJHSDVVW

XQG GDV EHWULHEOLFKH 'DWHQPDQDJHPHQW PXVV XP QHXH )XQNWLRQHQ HUZHLWHUW ZHUGHQ�

'DV 6LPXODWLRQVGDWHQ�0DQDJHPHQW ZLUG VR %HVWDQGWHLO GHU 3UR]HVVNHWWHQ LP 8QWHU�

QHKPHQ�

'LH (LQVDW]P|JOLFKNHLWHQ HLQHU YLUWXHOOHQ0DVFKLQH HQGHQ QLFKW PLW GHU +HUVWHOOXQJ LK�

UHU UHDOHQ (QWVSUHFKXQJ� 9LUWXHOOH 0DVFKLQHQ N|QQHQ DXFK ]XU 3ODQXQJ YRQ 3URGXN�

WLRQVV\VWHPHQ KHUDQJH]RJHQ ZHUGHQ� 'DEHL ZHUGHQ GLHVH LQ GHU $EODXIVLPXODWLRQ

RGHU GHU 6WHXHUXQJVVLPXODWLRQ GHV 6\VWHPV YHUZHQGHW� 6R VLQG YLUWXHOOH 0DVFKLQHQ

DXI 6HLWHQ GHU $QODJHQKHUVWHOOHU 9HUVXFKVPRGHOOH I�U GLH 0DVFKLQHQHQWZLFNOXQJ XQG

DXI 6HLWHQ GHU0DVFKLQHQDQZHQGHU 6LPXODWLRQVNRPSRQHQWHQ I�U GLH 6\VWHPSODQXQJ�

'DV 6LPXODWLRQVGDWHQ�0DQDJHPHQW PXVV DOOH (QWZLFNOXQJVVFKULWWH EHLP $XIEDX GHU

YLUWXHOOHQ0DVFKLQH ELV ]X GHP 3XQNW XQWHUVW�W]HQ� DQ GHP GLH 0DVFKLQH DOV 6LPXODWL�

RQVNRPSRQHQWH DQ GHQ $QZHQGHU �EHUJHEHQ ZLUG�

$Q GHU 6FKQLWWVWHOOH ]ZLVFKHQ 0DVFKLQHQHQWZLFNOXQJ XQG $QODJHQSODQXQJ ZHFKVHOW

GLH %HWUDFKWXQJVZHLVH GHU 6LPXODWLRQVNRPSRQHQWHQ DXV HLQHU IXQNWLRQVEH]RJHQHQ

LQ HLQH V\VWHPEH]RJHQH 6LFKW� :R ]XYRU $VSHNWH GHU .RQVWUXNWLRQV� XQG 6WHXHUXQJV�

WHFKQLN LP 9RUGHUJUXQG VWDQGHQ� ZHUGHQ$XIJDEHQ GHU 6\VWHPSODQXQJ UHOHYDQW� %HLP

$XIEDX YRQ 3URGXNWLRQVV\VWHPHQ DXV YLUWXHOOHQ 0DVFKLQHQ I�U GLH 6\VWHPVLPXODWLRQ

P�VVHQ QXQ DXFK *HVLFKWVSXQNWH GHU $EODXIVWHXHUXQJ EHU�FNVLFKWLJW ZHUGHQ� ZREHL

GLH ]X IHUWLJHQGHQ 3URGXNWH XQG )HUWLJXQJVDEOlXIH HQWVFKHLGHQGHQ (LQIOXVV DXI 6\�

VWHPDXIEDX XQG �YHUKDOWHQ KDEHQ� :HQQ YLUWXHOOH 0DVFKLQHQ DOV %DXVWHLQH I�U 3UR�

GXNWLRQVV\VWHPH GLHQHQ VROOHQ� P�VVHQ VRPLW DXFK NRPSDWLEOH 3URGXNW� XQG $EODXI�

EDXVWHLQH JHVFKDIIHQ ZHUGHQ�

)�U GLH .RQ]HSWLRQ HLQHV LQWHJULHUWHQ 6LPXODWLRQVGDWHQ�0DQDJHPHQWV LVW HLQH JDQ]�

KHLWOLFKH %HWUDFKWXQJ GHU VLPXODWLRQVJHVW�W]WHQ 0DVFKLQHQHQWZLFNOXQJ VRZLH GHU $Q�

ZHQGXQJ YRQ YLUWXHOOHQ0DVFKLQHQ LQ GHU $QODJHQSODQXQJHUIRUGHUOLFK� 'LHVH%HWUDFK�

WXQJ I�KUW ]X HLQHP 5HIHUHQ]PRGHOO� LQ GHP GDV =XVDPPHQZLUNHQ GHU VLPXODWLRQVED�

VLHUWHQ (QWZLFNOXQJVSUR]HVVH LQ 9HUELQGXQJ PLW GHQ (QWZLFNOXQJVGDWHQ EHVFKULHEHQ

ZLUG� 'DV 5HIHUHQ]PRGHOO YHUNQ�SIW ,QIRUPDWLRQHQ DXV GHU 6LPXODWLRQ YRQ %DXWHLOPH�

FKDQLN� 0DVFKLQHQNLQHPDWLN XQG �G\QDPLN� GHV 6WHXHUXQJVYHUKDOWHQV VRZLH GHV 9HU�

KDOWHQV GHU 0DVFKLQH LP 6\VWHP� $QKDQG GHV 5HIHUHQ]PRGHOOV NDQQ HLQH GXUFKJlQ�

JLJH (QWZLFNOXQJVPHWKRGLN UHDOLVLHUW ZHUGHQ� 'LH %DVLV ELOGHQ ZHLWHUYHUZHQGEDUH 6L�

PXODWLRQVNRPSRQHQWHQ� GHU $EODXI GHU (QWZLFNOXQJVSUR]HVVH XQG GHU 'DWHQDXV�

WDXVFK ZLUG LQ GDV EHWULHEOLFKHQ 3UR]HVV� XQG 'DWHQPDQDJHPHQW LQWHJULHUW�
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��� $XVJDQJVODJH XQG =LHOVHW]XQJ GHU $UEHLW

'HU 0DVFKLQHQEDX XQWHUOLHJW KHXWH DQVSUXFKVYROOHQ +HUDXVIRUGHUXQJHQ ZDV GLH JH�

IRUGHUWH 4XDOLWlW XQG /HLVWXQJVIlKLJNHLW GHU 0DVFKLQHQ XQG GLH 6FKQHOOLJNHLW XQG (IIL�

]LHQ] LKUHU (QWZLFNOXQJEHWULIIW� 'DEHL NRPPW GHU LQWHJULHUHQGHQ2UJDQLVDWLRQ DOOHU(QW�

ZLFNOXQJVEHUHLFKH EHVRQGHUH %HGHXWXQJ ]X� (LQH 6SDUWH GHV 0DVFKLQHQEDXV� GLH

+HUVWHOOXQJ YRQ %HVW�FNPDVFKLQHQ I�U GLH (OHNWURQLNSURGXNWLRQ� NDQQ DOV %HLVSLHO I�U

HLQHQ LQQRYDWLYHQ� ZDFKVHQGHQ 0DUNW KHUDQJH]RJHQ ZHUGHQ� %HVW�FNDXWRPDWHQ

P�VVHQ ]XP HLQHQ LPPHU OHLVWXQJVIlKLJHU ZHUGHQ� XP K|KHUH %HVW�FNUDWHQ UHDOLVLH�

UHQ ]X N|QQHQ� ]XP DQGHUHQ ZLUG PLW IRUWVFKUHLWHQGHU 0LQLDWXULVLHUXQJ GHU HOHNWURQL�

VFKHQ %DXHOHPHQWH HLQH VWHLJHQGH 3Ul]LVLRQ JHIRUGHUW >��@� 'LH GDEHL HQWVWHKHQGHQ

NRPSOH[HQ PHFKDWURQLVFKHQ %HVW�FNV\VWHPH ZHUGHQ VFKOLH�OLFK LP %HWULHE I�U PHLVW

YDULDQWHQUHLFKH 3URGXNWVSHNWUHQ HLQJHVHW]W� ZDV IRUWVFKULWWOLFKH 3URGXNWLRQVSOD�

QXQJV� XQG �RSWLPLHUXQJVPHWKRGHQ HUIRUGHUW �$EE� ���

0LQLDWXULVLHUXQJ 9DULDQWHQYLHOIDOW4XDOLWlW /HLVWXQJVVWHLJHUXQJ NRPSOH[H 6\VWHPH

3UR]HVVWHFKQRORJLH :LUWVFKDIWOLFKNHLW )OH[LELOLWlW

2UJDQLVDWLRQ

$EE� � $NWXHOOH +HUDXVIRUGHUXQJHQ I�U IRUWVFKULWWOLFKH (QWZLFNOXQJV� XQG 3OD�

QXQJVYHUIDKUHQ DP %HLVSLHO GHU (OHNWURQLNSURGXNWLRQ

)�U GLH (QWZLFNOXQJ VROFKHU NRPSOH[HU� KRFKDXWRPDWLVLHUWHU 6\VWHPH P�VVHQ 0D�
VFKLQHQEDXHU LPPHU VWlUNHU DXI PRGHUQH� UHFKQHUEDVLHUWH 3ODQXQJVZHUN]HXJH XQG
�PHWKRGHQ ]XU�FNJUHLIHQ� XP ZHWWEHZHUEVIlKLJ EOHLEHQ ]X N|QQHQ� 'DEHL QLPPW GLH
6LPXODWLRQVWHFKQLN HLQHQ KRKHQ 6WHOOHQZHUW HLQ� 6LH LVW DOV OHLVWXQJVIlKLJHV:HUN]HXJ
]XU 8QWHUVW�W]XQJ LQ GHU 3ODQXQJV� XQG 5HDOLVLHUXQJVSKDVH YRQ NRPSOH[HQ $QODJHQ
XQG 3UR]HVVHQ DOOJHPHLQ DQHUNDQQW� 'LH GDPLW ]X HU]LHOHQGH YHUEHVVHUWH 3ODQXQJVVL�
FKHUKHLW XQG GLH VFKQHOOHUH 0DUNWHLQI�KUXQJ VLQG HQWVFKHLGHQGH :HWWEHZHUEVIDNWR�
UHQ >���@� )�U GLH 1XW]XQJ GHU 6\QHUJLHQ ]ZLVFKHQ XQWHUVFKLHGOLFKHQ 6LPXODWLRQVDU�
WHQ VLQG MHGRFK QRFK GXUFKJlQJLJH 0HWKRGHQ ]X HQWZLFNHOQ� DXFK GLH 'DWHQLQWHJUD�
WLRQ KLQVLFKWOLFK GHU 6LPXODWLRQ LVW QLFKW DXVJHUHLIW >��@�
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%HJLQQW PDQ PLW GHQ %HWUDFKWXQJHQ EHL GHQ �'�%DVLVGDWHQ I�U 6LPXODWLRQHQ LP .RQ�

VWUXNWLRQVEHUHLFK� NDQQ HLQ 7UHQG ]XU 8PVWHOOXQJ YRQ �'� DXI �'�.RQVWUXNWLRQVV\�

VWHPH DXVJHPDFKW ZHUGHQ� 'LH V\VWHPDWLVFKH 9HUZHQGXQJ YRQ �'�&$' LVW LP0LWWHO�

VWDQG MHGRFK QRFK QLFKW ZHLW YHUEUHLWHW >��@� )�U 6LPXODWLRQHQ LP %HUHLFK GHU )LQLWH(OH�

PHQWH 0HWKRGH RGHU GHU .LQHPDWLN�6LPXODWLRQ ZHUGHQ DEHU �'�0RGHOOH EHQ|WLJW� )�U

GLH 9HUZHQGXQJ YRQ �'�&$' Z�UGHQ VRPLW ZHLWHUH 9RUWHLOH VSUHFKHQ� 'LH V\VWHPDWL�

VFKH:HLWHUYHUZHQGXQJ GHU 'DWHQ LQ XQWHUVFKLHGOLFKHQ (QWZLFNOXQJVEHUHLFKHQPXVV

MHGRFK PHWKRGLVFK JHSODQW XQG GDWHQWHFKQLVFK LPSOHPHQWLHUW VHLQ�

*HQHUHOO LVW ]X EHREDFKWHQ� GDVV HLQH 9LHOIDOW YRQ 6LPXODWLRQVZHUN]HXJHQ I�U XQWHU�

VFKLHGOLFKH $XIJDEHQ H[LVWLHUW� DXFK VLQG 6\VWHPH ]XP 3URGXNWGDWHQ�0DQDJHPHQW

�3'0� LP (LQVDW]� PLW GHQHQ HLQH ,QWHJUDWLRQ GHU 'DWHQ DQJHVWUHEW ZLUG >��� ��� ���@�

'HU UHLEXQJVORVH� WUDQVSDUHQWH 'DWHQDXVWDXVFK ]ZLVFKHQ 6LPXODWLRQVV\VWHPHQ XQG

HLQH JDQ]KHLWOLFKH 0RGHOOLHUXQJVPHWKRGLN VLQG MHGRFK QXU LQ $QVlW]HQ YRUKDQGHQ�

%H]�JOLFK GHU ,QWHJUDWLRQ VRZRKO GHU (LQJDQJV� DOV DXFK GHU (UJHEQLVGDWHQ YRQ 6L�

PXODWLRQHQ LQ HLQHU 'DWHQXPJHEXQJ VWHKHQ HEHQIDOOV QRFK NHLQH GXUFKJlQJLJHQ /|�

VXQJHQ ]XU 9HUI�JXQJ�

9RUGULQJOLFKHV =LHO GLHVHU $UEHLW LVW HV GDKHU� HLQH ZHLWHUH ,QWHJUDWLRQ GHU (QWZLFN�

OXQJV� XQG 3ODQXQJVEHUHLFKH DXI 0DVFKLQHQ� VRZLH $QODJHQHEHQH ]X HUUHLFKHQ� XP

VR GLH (IIL]LHQ] GHU 3ODQXQJ ]X VWHLJHUQ XQG GHQ =HLWDXIZDQG ]X UHGX]LHUHQ� 'DI�U

ZXUGHHLQ XPIDVVHQGHV� GXUFKJlQJLJHV0DVFKLQHQPRGHOO HQWZLFNHOW� GDV GLH QRWZHQ�

GLJHQ *HRPHWULH�� .LQHPDWLN�� 6WHXHUXQJV� XQG $EODXILQIRUPDWLRQHQ HQWKlOW� 'LH $Q�

ZHQGXQJ GHV GDEHL HQWVWDQGHQHQ 5HIHUHQ]PRGHOOV PDVFKLQHQQDKHU 6LPXODWLRQV�

NRPSRQHQWHQ ZLUG �EHU HLQ 6LPXODWLRQVGDWHQ�0DQDJHPHQW JHUHJHOW �$EE� ���

6LPXODWLRQVGDWHQ�0DQDJHPHQW

0DVFKLQHQHQWZLFNOXQJ $QODJHQSODQXQJ 3URGXNWLRQ

(QWZLFNOXQJ�
.RQVWUXNWLRQ

3URGXNWLRQV�
SUR]HVV�
SODQXQJ

$QODJHQ�
SODQXQJ

$UEHLWV�
SODQXQJ

)HUWLJXQJV�
EHWULHE

(QWZLFNOXQJ

XQG (LQVDW]
YRQ 0DVFKLQHQ

5HIHUHQ]PRGHOO

PDVFKLQHQQDKHU

6LPXODWLRQVNRPSRQHQWHQ

6\VWHPLQWHJUDWLRQ

YRQ 6LPXODWLRQV�

NRPSRQHQWHQ

9HUHLQIDFKWHU $XIEDX

YRQ 6LPXODWLRQV�

PRGHOOHQ

,QWHJUDWLRQ YRQ

$UEHLWVSODQXQJ XQG

$EODXIVLPXODWLRQ

=LHOH

0HWKRGH

$EE� � =LHOVHW]XQJ GHU $UEHLW

.RQNUHWH 6RIWZDUHV\VWHPHZXUGHQ LP5DKPHQ GLHVHU $UEHLW YRU DOOHP I�U GHQ%HUHLFK

6\VWHPLQWHJUDWLRQ YRQPDVFKLQHQQDKHQ 6LPXODWLRQVNRPSRQHQWHQ XQG GHUHQ (LQVDW]

LQ GHU $EODXIVLPXODWLRQ NRQ]LSLHUW XQG HQWZLFNHOW� =XVDPPHQ PLW GHU (QWZLFNOXQJ GHV
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PDVFKLQHQQDKHQ 5HIHUHQ]PRGHOOV HUVWUHFNHQ VLFK GLH =LHOH GLHVHU $UEHLW DXI YLHU

+DXSWEHUHLFKH �YJO� $EE� ���

$XVDUEHLWXQJ HLQHU LQWHJULHUWHQ 0HWKRGH ]XU PDVFKLQHQQDKHQ 6LPXODWLRQ DQ�

KDQG HLQHV 5HIHUHQ]PRGHOOV

)�U GLH QRWZHQGLJH ,QWHJUDWLRQ GHU (QWZLFNOXQJVEHUHLFKHZLUG ]XQlFKVW HLQH0HWKRGLN

EHQ|WLJW� GLH �EHU GLH JHVDPWH 0DVFKLQHQHQWZLFNOXQJ ELV ]XP (LQVDW] GHU 0DVFKLQH

LP)HUWLJXQJVEHWULHE DQJHZDQGWZHUGHQ NDQQ� $QVlW]H GD]X ODVVHQ VLFK DXV LQWHJULHU�

WHQ 3URGXNW� XQG 3UR]HVVPRGHOOHQ JHZLQQHQ� 6ROFKH LQWHJULHUWH 0RGHOOH VLQG VHLW

PHKUHUHQ -DKUHQ *HJHQVWDQG LQWHUQDWLRQDOHU )RUVFKXQJVSURMHNWH >��@� 'DEHL VWHKW

GDV JHQRUPWH 3URGXNWPRGHOO ,62 ����� LP 9RUGHUJUXQG� EHNDQQW XQWHU GHU %H]HLFK�

QXQJ 67(3 �6WDQGDUG IRU WKH ([FKDQJH RI 3URGXFW0RGHO 'DWD� >��@� %HL GHU LQGXVWULHO�

OHQ $QZHQGXQJ YRQ 67(3 VWDQG ELVKHU GHU $XVWDXVFK YRQ 3URGXNWJHRPHWULHQ LP9RU�

GHUJUXQG� 'LH 7HLOH YRQ 67(3� GLH VLFK PLW .LQHPDWLN �3DUW ���� ,QWHJUDWHG $SSOLFDWLRQ

5HVRXUFH� .LQHPDWLFV� XQGPLW )(0 �3DUW ���� ,QWHJUDWHG$SSOLFDWLRQ 5HVRXUFH� )LQLWH

(OHPHQW $QDO\VLV� EHIDVVHQ� KDEHQ ELVKHU QRFK NHLQH EUHLWH $QZHQGXQJ JHIXQGHQ�

MHGRFK ELHWHQ VLH LQWHUHVVDQWH 3HUVSHNWLYHQ I�U GLH ,QWHJUDWLRQ YRQ 6LPXODWLRQVDQZHQ�

GXQJHQ�

,P %HUHLFK YRQ SDUWLHOOHQ 5HIHUHQ]PRGHOOHQ I�U GLH 6LPXODWLRQ ODXIHQ YHUVFKLHGHQH

)RUVFKXQJVDUEHLWHQ >���@� 'LH GDEHL HUDUEHLWHWHQ *UXQGODJHQ ZXUGHQ LQ GLH .RQ]HS�

WLRQ GHV 5HIHUHQ]PRGHOOV HLQEH]RJHQ� (EHQVR NRQQWH DXI (UJHEQLVVH LP %HUHLFK GHV

3URGXNWGDWHQ�0DQDJHPHQWV ]XU�FNJHJULIIHQ ZHUGHQ� GLH PLW GHQ %HODQJHQ GHV 6L�

PXODWLRQVGDWHQ�0DQDJHPHQWV LQ GHU YRUOLHJHQGHQ $UEHLW DEJHVWLPPW ZXUGHQ >��� ���

���@� ,Q GLHVHP =XVDPPHQKDQJ NDQQ DXFK DXI GDV 3URGXNWLRQ ���� 3URMHNW *L33

�*HVFKlIWVSUR]HVVJHVWDOWXQJ PLW LQWHJULHUWHQ 3UR]HVV� XQG 3URGXNWPRGHOOHQ� KLQJH�

ZLHVHQ ZHUGHQ >��@� 'DUDXV ZXUGHQ HEHQIDOOV *UXQGODJHQ DEJHOHLWHW� MHGRFK EHIDVVW

VLFK GDV *L33�3URMHNW LQ GHU ,PSOHPHQWLHUXQJVSKDVH KDXSWVlFKOLFK PLW GHU *H�

VFKlIWVSUR]HVVJHVWDOWXQJ�

,Q GLHVHU $UEHLW VROOWH NHLQ QHXHV QHXWUDOHV*HVDPWPRGHOO HQWZRUIHQ ZHUGHQ� (LQ VRO�

FKHV 0RGHOO ZlUH ]X NRPSOH[ XQG EHL 6LPXODWLRQVDQZHQGHUQ XQG 6RIWZDUHDQELHWHUQ

QLFKW GXUFKVHW]EDU� 9LHOPHKU ZXUGH HLQ0HWDPRGHOO HQWZLFNHOW� GDV JHVRQGHUWH'DWHQ�

EHUHLFKH I�U GLH XQWHUVFKLHGOLFKH 6LPXODWLRQVDQZHQGXQJHQ HQWKlOW� (V NDQQ YRQ HIIL�

]LHQWHQ :HUN]HXJHQ ]XP 'DWHQPDQDJHPHQW VR YHUZDOWHW ZHUGHQ� GDVV GHU $QZHQ�

GHU =XJULII DXI GLH YRQ LKP EHQ|WLJWHQ 7HLOH YRQ YLUWXHOOHQ 0DVFKLQHQ HUKlOW�

$XI 6HLWHQ GHU 0DVFKLQHQKHUVWHOOHU NDQQ GLH 1HXNRQVWUXNWLRQ HLQHU 0DVFKLQH ]X�

QlFKVW VFKQHOOHU XQG VLFKHUHU HUIROJHQ� GD GDV=XVDPPHQVSLHO GHU (QWZLFNOHU �EHU XQ�

WHUVFKLHGOLFKH 3ODQXQJVVWDGLHQ UHLEXQJVORV IXQNWLRQLHUW� :HLWHUKLQ ZLUG GLH 4XDOLWlW

GHU 3ODQXQJ YHUEHVVHUW� GD HV QXQ HLQIDFKHU ZLUG� YHUVFKLHGHQH 6LPXODWLRQVDQZHQ�

GXQJHQ ]XP (LQVDW] ]X EULQJHQ� ZRGXUFK (QWVFKHLGXQJHQ LQ GHQ %HUHLFKHQ VLFKHUHU

ZHUGHQ� 'HU GXUFKJlQJLJH (LQVDW] YRQ 6LPXODWLRQ EULQJW MHGRFK DXFK :HWWEHZHUEV�

YRUWHLOH� GD .XQGHQ DQKDQG GHU GXUFKJlQJLJHQ 3ODQXQJVHUJHEQLVVH EHVVHU YRQ GHU
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/HLVWXQJVIlKLJNHLW XQG 4XDOLWlW GHU 3URGXNWH �EHU]HXJW ZHUGHQ N|QQHQ� ,P ,GHDOIDOO

N|QQHQ GLH .XQGHQ 7HLOH GHU 6LPXODWLRQVNRPSRQHQWHQ DXFK GLUHNW I�U LKUH HLJHQH 3OD�

QXQJ HLQVHW]HQ�

9HUELQGXQJGHU0DVFKLQHQHQWZLFNOXQJXQGGHU$QODJHQSODQXQJGXUFK GHQ(LQ�

VDW] GXUFKJlQJLJHU PDVFKLQHQQDKHU 6LPXODWLRQVNRPSRQHQWHQ

'LH %HUHLFKH 0DVFKLQHQHQWZLFNOXQJ XQG $QODJHQSODQXQJ ZHUGHQ ELVKHU KLQVLFKWOLFK

YRQ 6LPXODWLRQVDQZHQGXQJHQ VHSDUDW EHWUDFKWHW� -HGRFK N|QQHQ YLUWXHOOH 0DVFKL�

QHQ� GLH EHL GHU (QWZLFNOXQJ (LQVDW] ILQGHQ� DXFK I�U 3ODQXQJV]ZHFNH LP $QODJHQEH�

UHLFK HLQJHVHW]W ZHUGHQ� 'D GDV DQJHVSURFKHQH 6LPXODWLRQVGDWHQ�0DQDJHPHQW

HEHQIDOOV GLH 6\VWHPLQWHJUDWLRQ XPIDVVW� OLHJW HV QDKH GDUDXV GLUHNW 6LPXODWLRQVNRP�

SRQHQWHQ I�U GLH =ZHFNH GHU $QODJHQSODQXQJ DE]XOHLWHQ� (LQH ZHLWHUH =LHOVHW]XQJ

GLHVHU $UEHLW LVW VRPLW GLH (QWZLFNOXQJ YRQ PDVFKLQHQQDKHQ 6LPXODWLRQVNRPSRQHQ�

WHQ� GLH HLQH VFKQHOOH 0RGHOOLHUXQJ LP %HUHLFK GHU $EODXIVLPXODWLRQ XQWHUVW�W]HQ� 0LW

LKQHQ VROOHQ 6LPXODWLRQVPRGHOOH XQWHU JHULQJHP $XIZDQG HUVWHOOW ZHUGHQ N|QQHQ� 'LH

(QWZLFNOXQJHQ HUIROJHQ KLHU DP %HLVSLHO GHU (OHNWURQLNSURGXNWLRQ�

'LH %HUHLWVWHOOXQJ GHU PDVFKLQHQQDKHQ 6LPXODWLRQVNRPSRQHQWHQ� ZHOFKH GLH $QOD�

JHQNRPSRQHQWHQ GHU (OHNWURQLNSURGXNWLRQ YRQ GHU 3ODQXQJ �EHU GLH 5HDOLVLHUXQJ ELV

KLQ ]XP%HWULHE EHLP.XQGHQEHJOHLWHQ� KDW I�U GHQ $QODJHQKHUVWHOOHU GHQ9RUWHLO� GDVV

HU EHUHLWV ZlKUHQG GHU $QJHERWVSKDVH YHUOlVVOLFKH $XVVDJHQ �EHU GDV $QODJHQYHU�

KDOWHQ PDFKHQ NDQQ� 'XUFK GHQ (LQVDW] GHU YDOLGLHUWHQ 5HIHUHQ]PRGHOOH NDQQ GDEHL

YRQ HLQHU KRKHQ 3ODQXQJVVLFKHUKHLW DXVJHJDQJHQ ZHUGHQ� )�U GHQ .XQGHQ XQG %H�

WUHLEHU GHU $QODJH KDW GLHV GHQ 9RUWHLO� GDVV HU YRU GHP .DXI �EHUSU�IHQ NDQQ� RE XQG

ZLHZHLW VHLQH $QIRUGHUXQJHQ HUI�OOW VLQG� ZRGXUFK )HKOLQYHVWLWLRQHQ YHUPLHGHQ ZHU�

GHQ N|QQHQ� (V EHVWHKW GLH0|JOLFKNHLW GLH NRPSOHWWH )HUWLJXQJ LQ GHU 3ODQXQJVSKDVH

DXV]XWHVWHQ XQG VRPLW ZHUWYROOH ,QIRUPDWLRQHQ I�U GLH .DSD]LWlWVDXVOHJXQJ ]X JHZLQ�

QHQ� 'DGXUFKZLUG LQ GLHVHU IU�KHQ 3KDVHDXFK HLQH UHODWLY H[DNWH ,QYHVWLWLRQVDEVFKlW�

]XQJ P|JOLFK�

6FKDIIXQJ HIIL]LHQWHU (LQVDW]P|JOLFKNHLWHQ I�U GLH 6LPXODWLRQVNRPSRQHQWHQ LQ

GHU $EODXIVLPXODWLRQ

)�U GHQ HIIL]LHQWHQ (LQVDW] GHU 6LPXODWLRQVNRPSRQHQWHQ LQ GHU 6LPXODWLRQ VLQG ]XP

HLQHQ 6SHLFKHUP|JOLFKNHLWHQ ]X VFKDIIHQ� GLH VRZRKO DXI 0DVFKLQHQHQWZLFNOHU� DOV

DXFK DXI $QZHQGHUVHLWH HLQJHVHW]W ZHUGHQ N|QQHQ� ]XP DQGHUHQ ZHUGHQ:HUN]HXJH

EHQ|WLJW� GLH HLQHQ IOH[LEOHQ (LQVDW] GHU .RPSRQHQWHQ LQ XQWHUVFKLHGOLFKHQ 6LPXODWL�

RQVV\VWHPHQ HUP|JOLFKHQ� 'LH %HVFKUHLEXQJ GHU $QODJHQNRPSRQHQWHQ VROO I�U GHQ

%HGLHQHU P|JOLFKVW HLQIDFK JHKDOWHQ ZHUGHQ� 6R VROOHQ HWZD DOOH UHOHYDQWHQ $QODJHQ�

NRPSRQHQWHQ LQ JHHLJQHWHQ (LQJDEHPDVNHQ LQLWLDOLVLHUW ZHUGHQ N|QQHQ� ZRQDFK VLH

GHP %HQXW]HU DOV IHUWLJH 6LPXODWLRQVNRPSRQHQWHQ ]XU 9HUI�JXQJ VWHKHQ� 1DFK GHP

DNWXHOOHQ 6WDQG GHU 5HFKQHUWHFKQLN ODVVHQ VLFK GLHVH 5DQGEHGLQJXQJHQ DP EHVWHQ

PLW HLQHU 'DWHQEDQN UHDOLVLHUHQ�
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:HLWHUKLQ VROOHQ :HUN]HXJH JHVFKDIIHQ ZHUGHQ� PLW GHQHQ GLH 0RGHOONRPSRQHQWHQ

LQ GLH 6LPXODWLRQ JHODGHQZHUGHQ N|QQHQ�'LHV VROO ]XP HLQHQ I�U HLQ]HOQH.RPSRQHQ�

WHQ P|JOLFK VHLQ� ]XP DQGHUHQ DEHU DXFK I�U 6WUXNWXUHQ PLW EHUHLWV YRUGHILQLHUWHQ 0D�

WHULDOIOXVVYHUNQ�SIXQJHQ� 6R ZLUG GHU 0RGHOODXIEDX LQ HLQHP 6LPXODWRU GHXWOLFK YHU�

HLQIDFKW�:HLWHUH 6\VWHPH� GLH HLQHQ UDWLRQHOOHQ (LQVDW] GHU 6LPXODWLRQVNRPSRQHQWHQ

HUP|JOLFKHQ� XPIDVVHQ 3DUDPHWULHUXQJVP|JOLFKNHLWHQ DXV H[WHUQHQ 'DWHQTXHOOHQ

XQG HLQ2SWLPLHUXQJVZHUN]HXJ I�U GLH GDWHQEDQNEDVLHUWH $XIWUDJVHLQODVWXQJ LQ GLH6L�

PXODWLRQ�

9HUHLQIDFKXQJ YRQ 0RGHOODXIEDX XQG �LQLWLDOLVLHUXQJ GXUFK ,QWHJUDWLRQ YRQ $U�

EHLWVSODQXQJV� XQG 6LPXODWLRQVZHUN]HXJHQ

*HUDGH LQ GHU (OHNWURQLNSURGXNWLRQ OlVVW VLFK GXUFK VLPXODWLRQVXQWHUVW�W]WH $XIWUDJV�

UHLKHQIROJHSODQXQJHLQH9HUEHVVHUXQJGHU $QODJHQSURGXNWLYLWlW HU]LHOHQ >���������@�

(LQ 6LPXODWLRQVPRGHOO PXVV VRPLW DXFK GLH 3URGXNWH� $XIWUlJH XQG 7HUPLQH HLQHU

UHDOHQ )HUWLJXQJDEELOGHQ� ZHQQ2SWLPLHUXQJVYRUVFKOlJH �EHUSU�IW ZHUGHQ VROOHQ�0LW

GHQ DQJHVSURFKHQHQ PDVFKLQHQQDKHQ 6LPXODWLRQVNRPSRQHQWHQ VLQG EHUHLWV GLH

5HVVRXUFHQ LP 6LPXODWLRQVPRGHOO DEJHGHFNW� ,P QlFKVWHQ 6FKULWW ZHUGHQ GHU $U�

EHLWVDEODXI XQG GLH 6\VWHPODVW EHWUDFKWHW� 1DKHOLHJHQG LVW HV I�U GLH ,QLWLDOLVLHUXQJ HL�

QHV 6LPXODWLRQVPRGHOOV PLW GLHVHQ ,QIRUPDWLRQHQ GLHVHOEH 'DWHQEDQN ]X YHUZHQGHQ

ZLH I�U GLH 6LPXODWLRQVNRPSRQHQWHQ� 'LH ,QIRUPDWLRQHQ �EHU $UEHLWVSOlQH XQG $XI�

WUlJH N|QQHQ GDQQ DXFK I�U QRWZHQGLJH 2SWLPLHUXQJVDXIJDEHQ KHUDQJH]RJHQ ZHU�

GHQ�

(LQ HEHQIDOOV LP 5DKPHQ GLHVHU $UEHLW HQWVWDQGHQHV $UEHLWVSODQXQJVV\VWHP ZLUG DOV

'DWHQOLHIHUDQW I�U GLH $UEHLWVSOlQH YHUZHQGHW� XP GHUHQ *HQHULHUXQJ P|JOLFKVW HIIL�

]LHQW ]X JHVWDOWHQ� 'LH $UEHLWVSOlQH ZHUGHQ LQ GHU 'DWHQEDQN PLW GHQ PDVFKLQHQQD�

KHQ 6LPXODWLRQVNRPSRQHQWHQ JHVSHLFKHUW� =X GHQ HQWKDOWHQHQ 0DVFKLQHQPRGHOOHQ

XQG GHQGDUDXI JHIHUWLJWHQ3URGXNWHQ N|QQHQ VR DXFK HQWVSUHFKHQG YRUGHILQLHUWH3UR�

GXNWLRQVDEOlXIH I�U GLH 6LPXODWLRQ EHUHLWJHVWHOOW ZHUGHQ�

��� 9RUJHKHQVZHLVH EHL GHU $XVDUEHLWXQJ

,Q GHU YRUOLHJHQGHQ$UEHLW ZLUG DXIEDXHQG DXI GHQ VLPXODWLRQVEDVLHUWHQ 7HLOSUR]HVVHQ

GHU 0DVFKLQHQHQWZLFNOXQJ HLQ 5HIHUHQ]PRGHOO PDVFKLQHQQDKHU 6LPXODWLRQVNRPSR�

QHQWHQ HQWZLFNHOW� 'DV5HIHUHQ]PRGHOO ELOGHW GHQ .HUQHLQHV LQWHJULHUWHQ6LPXODWLRQV�

GDWHQ�0DQDJHPHQWV� GDV VRZRKO GLH0DVFKLQHQHQWZLFNOXQJ DOV DXFK GLH $QODJHQSOD�

QXQJ XQWHUVW�W]W� (V ZHUGHQ0HWKRGHQ ]XU ,QWHJUDWLRQ GHU XQWHUVFKLHGOLFKHQ 6LPXODWL�

RQVDQZHQGXQJHQ XQG (QWZLFNOXQJVSUR]HVVH DXIJH]HLJW� )�U GHQ (LQVDW] GHU 6LPXOD�

WLRQVNRPSRQHQWHQ LQ GHU $EODXIVLPXODWLRQ ZLUG HLQ VLPXODWRUXQDEKlQJLJHV 6\VWHP

YRUJHVWHOOW� GDV DXFK $VSHNWH GHV 6\VWHPDXIEDXV XQG GHU $EODXIVWHXHUXQJ EHU�FN�

VLFKWLJW �$EE� ���
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*UXQGODJH GHU $UEHLW ELOGHW GLH $QDO\VH GHU (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXOD�

WLRQ LQ GHU 3URGXNWLRQVWHFKQLN� $XV GHP(LQVDW] GHU 6LPXODWLRQ LQ 3URGXNWHQWZLFNOXQJ�

$QODJHQSODQXQJ XQG %HWULHE VRZLH GHQ GDEHL YHUDUEHLWHWHQ 'DWHQ OlVVW VLFK GLH 1RW�

ZHQGLJNHLW HLQHV LQWHJULHUWHQ 6LPXODWLRQVGDWHQ�0DQDJHPHQWV DEOHLWHQ �.DSLWHO ���

'HU .HUQ GHU $UEHLW� GDV 5HIHUHQ]PRGHOO PDVFKLQHQQDKHU 6LPXODWLRQVNRPSRQHQWHQ�

ZXUGH NRQIRUP PLW GHU DNWXHOOHQ 6LFKWZHLVH DXI 5HIHUHQ]PRGHOOH LQ GHU 6LPXODWLRQV�

WHFKQLN HQWZLFNHOW� 'DEHL ZXUGH DNWLY LQ HLQHU UHSUlVHQWDWLYHQ $UEHLWVJUXSSH ]XU %H�

JULIIVGHILQLWLRQ XQG .ODVVLIL]LHUXQJ GLHVHU 5HIHUHQ]PRGHOOH PLWJHDUEHLWHW� )�U GDV 0R�

GHOO VLQG ZHLWHUKLQ GLH $QIRUGHUXQJHQ DQ GHQ EHWULHEOLFKHQ (LQVDW] HUPLWWHOW ZRUGHQ�

GLH DOV %DVLV I�U GLH ,PSOHPHQWLHUXQJ GLHQHQ �.DSLWHO ���

5HIHUHQ]PRGHOO

0HWKRGH � .�

5HDOLVLHUXQJ � .�

$QELQGXQJ � .�

,QWHJUDWLRQ � .�

PDVFKLQHQQDKHU

6LPXODWLRQV�

6LPXODWLRQVGDWHQ�
0DQDJHPHQW

NRPSRQHQWHQ

(QWZLFNOXQJ GHV
5HIHUHQ]PRGHOOV
XQG 'HILQLWLRQ
GHV 'DWHQ�

PDQDJHPHQWV

.RQ]HSWLRQ XQG
,PSOHPHQWLHUXQJ
GHU 'DWHQEDQN

$QZHQGXQJ � .�

%HDUEHLWXQJ
HLQHU NRQNUHWHQ
6LPXODWLRQV�
DXIJDEH

5HDOLVLHUXQJ
YRQ 6FKQLWWVWHOOHQ
XQG $QZHQGXQJV�

'DWHQXPIDQJ � .�

(UPLWWOXQJ GHU
QRWZHQGLJHQ

'DWHQ

ZHUN]HXJHQ

*UXQGODJHQ � .�

6LPXODWLRQ LQ
GHU 3URGXNWLRQV�

WHFKQLN

$QNQ�SIXQJ DQ
GLH $UEHLWV�
SODQXQJ

.[� .DSLWHO

$EE� � 9RUJHKHQVZHLVH XQG (QWZLFNOXQJVVFKZHUSXQNWH

(LQ HQWVFKHLGHQGHV 'HIL]LW EHL GHU (LQI�KUXQJ HLQHV LQWHJULHUWHQ 6LPXODWLRQVGDWHQ�
0DQDJHPHQWV LVW GLH RUJDQLVDWRULVFKH XQG GDWHQWHFKQLVFKH 7UHQQXQJ ]ZLVFKHQ 0D�
VFKLQHQHQWZLFNOXQJ XQG $QODJHQSODQXQJ� 'DV 7HLOPRGHOO 6\VWHPLQWHJUDWLRQ EHKHEW
GLHVHV 'HIL]LW� $XVJDQJVSXQNW I�U GLH .RQ]HSWLRQ XQG ,PSOHPHQWLHUXQJ GHV 7HLOPR�
GHOOV LVW GLH JHQDXH $QDO\VH GHU $QODJHQNRPSRQHQWHQ XQG DOOHU QRWZHQGLJHQ 'DWHQ�
GLH VWUXNWXULHUW XQG HQWVSUHFKHQG DXIEHUHLWHW ZXUGHQ �.DSLWHO ���

$QKDQG GHU HUPLWWHOWHQ 'DWHQ ZXUGH HLQH 'DWHQEDVLV NRQ]LSLHUW XQG UHDOLVLHUW� GLH HV
HUP|JOLFKW� GLH 6LPXODWLRQVNRPSRQHQWHQ SDUDOOHO ]XU (QWZLFNOXQJ GHU UHDOHQ $QODJHQ�
NRPSRQHQWHQ DXIEDXHQ ]X N|QQHQ� 'LH 'DWHQEDVLV NDQQ YRQ $QODJHQKHUVWHOOHUQ EH�
UHLWJHVWHOOW XQG YRQ $QODJHQEHWUHLEHUQ DQJHZDQGW ZHUGHQ� 'DEHL ODVVHQ VLFK GLH HQW�
KDOWHQHQ 6LPXODWLRQVNRPSRQHQWHQ DXFK DXV H[WHUQHQ 'DWHQTXHOOHQ SDUDPHWULHUHQ
�.DSLWHO ���
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)�U GHQ ZHLWHUJHKHQGHQ (LQVDW] GHU 5HIHUHQ]PRGHOO�'DWHQEDQN ZXUGH GLHVH PLW HL�

QHP $UEHLWVSODQXQJVV\VWHP JHNRSSHOW� XP QHEHQ GHQ $QODJHQNRPSRQHQWHQ DXFK

)HUWLJXQJVLQIRUPDWLRQHQ GLUHNW LQ GLH 6LPXODWLRQ �EHUQHKPHQ ]X N|QQHQ� 'D]X ZXU�

GHQ LP 5DKPHQ GHU $UEHLW UHOHYDQWH 7HLOH GHV $UEHLWVSODQXQJVV\VWHPV UHDOLVLHUW� 'DV

HQWVWDQGHQH 6\VWHP HUP|JOLFKW GLH (UVWHOOXQJ YRQ $UEHLWVSOlQHQ I�U XQWHUVFKLHGOLFKH

)HUWLJXQJVWHFKQRORJLHQ DQKDQG VSH]LILVFKHU :LVVHQVEDVHQ� (V ZLUG GHU $XIEDX GHU

:LVVHQVEDVLV I�U GLH JHZlKOWH 7HFKQRORJLH (OHNWURQLNSURGXNWLRQ HU|UWHUW VRZLH GLH

(QWZLFNOXQJ GHV $UEHLWVSODQXQJVV\VWHPV XQG GLH .RSSOXQJ PLW GHU 5HIHUHQ]PRGHOO�

'DWHQEDQN �.DSLWHO ���

)�U GLH $QZHQGXQJ GHU 6LPXODWLRQVNRPSRQHQWHQ ZXUGHQ JHHLJQHWH 6FKQLWWVWHOOHQ

GHILQLHUW XQG LPSOHPHQWLHUW� (V VLQG YHUVFKLHGHQH 0|JOLFKNHLWHQ XQWHUVXFKW ZRUGHQ�

ZLH GLH 0RGHOOH DQ GLH $QIRUGHUXQJHQ GHU $QZHQGHU DQJHSDVVW XQG GDGXUFK RSWLPDO

QXW]EDU JHPDFKW ZHUGHQ N|QQHQ� 'HV ZHLWHUHQ ZXUGHQ :HUN]HXJH I�U GLH HIIL]LHQWH

3DUDPHWULVLHUXQJ XQG ,QLWLDOLVLHUXQJ GHU 6LPXODWLRQVPRGHOOH HQWZLFNHOW� XP GHQ $XI�

ZDQG I�U GHQ $QZHQGHU P|JOLFKVW JHULQJ ]X KDOWHQ� 'D]X LVW DXFK HLQ :HUN]HXJ ]XU

RSWLPLHUWHQ $XIWUDJVHLQODVWXQJ I�U GLH 6LPXODWLRQ UHDOLVLHUW ZRUGHQ �.DSLWHO ���

'LH YRUJHVWHOOWHQ0HWKRGHQXQG GLH HQWZLFNHOWHQ 6\VWHPH]XP7HLOPRGHOO 6\VWHPLQWH�

JUDWLRQ ZXUGHQ VFKOLH�OLFK DQKDQG HLQHU UHDOHQ 6LPXODWLRQVDXIJDEH H[HPSODULVFK DQ�

JHZDQGW XQG LQ LKUHP 1XW]HQ YHUGHXWOLFKW �.DSLWHO ���



� (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ

GHU 3URGXNWLRQVWHFKQLN

'HU KRKH 1XW]HQ GHU 6LPXODWLRQVWHFKQRORJLH KLQVLFKWOLFK GHU VFKQHOOHQ 3ODQXQJ LQQR�

YDWLYHU 3URGXNWH XQG GHU2SWLPLHUXQJ YRQ3URGXNWLRQVDQODJHQ LVW EHL $QZHQGHUQZHLW�

JHKHQG DQHUNDQQW >���@� 'LH (LQVDW]P|JOLFKNHLWHQ YRQ 6LPXODWLRQVYHUIDKUHQ EH�

VFKUlQNHQ VLFK KLHUEHL QLFKW DXI (LQ]HOSUREOHPH� VRQGHUQ ODVVHQ VLFK DXI GLH JH�

VDPWHQ 3URGXNW� E]Z� $QODJHQOHEHQV]\NOHQ �EHUWUDJHQ� %HJLQQHQG PLW GHU 3ODQXQJ

ELV ]XU 'HPRQWDJH ]HLJHQ VLFK GXUFKJlQJLJH 6LPXODWLRQVSRWHQWLDOH >���@� 'LH YHU�

VFKLHGHQHQ %HWUDFKWXQJVHEHQHQ I�KUHQ ]X XQWHUVFKLHGOLFKHQ 6LPXODWLRQVPRGHOOHQ�

GHUHQ $EVWUDNWLRQVJUDG XQG *HQDXLJNHLW DXI GLH MHZHLOLJHQ )UDJHVWHOOXQJHQ DEJH�

VWLPPW VLQG >��� ��@� 'LH YHUVFKLHGHQHQ0RGHOOH VLQG KHXWH ]XPHLVW HEHQHQVSH]LILVFK�

(LQ GLUHNWHU $XVWDXVFK ]ZLVFKHQ GHQ 6LPXODWLRQVDQZHQGXQJHQ XQG %HWUDFKWXQJV�

HEHQHQ ILQGHW QXU LQ $XVQDKPHIlOOHQ RGHU 6SH]LDODQZHQGXQJHQ VWDWW�

3UR]HVVVLPXODWLRQ � )(0

�'�.LQHPDWLN 6LPXODWLRQ

'\QDPLNVLPXODWLRQ � 0.6

6WHXHUXQJVVLPXODWLRQ 1& � /&

$EODXIVLPXODWLRQ

1&� 1XPHULF &RQWURO
/&� /RJLF &RQWURO

��'�YLVXDOLVLHUW�

$EE� � 8QWHUVFKLHGOLFKH 6LPXODWLRQVWHFKQLNHQ HUOHLFKWHUQ 3ODQXQJVDXIJDEHQ LQ

0DVFKLQHQHQWZLFNOXQJ XQG 3URGXNWLRQ

'LH ZLFKWLJVWHQ 6LPXODWLRQVDUWHQ LQ GHU 3URGXNWLRQVWHFKQLN VLQG LQ $EE� � GDUJHVWHOOW�

3URGXNWLRQVDQODJHQZHUGHQ LQ GHU 5HJHOPLW GHU $EODXI� RGHU 6\VWHPVLPXODWLRQ DEJH�

ELOGHW� 5HLQH %HZHJXQJVVWXGLHQ ZHUGHQ PLW GHU �'�.LQHPDWLN�6LPXODWLRQ GXUFKJH�

I�KUW� 'LH 6WHXHUXQJVVLPXODWLRQ ELOGHW 0DVFKLQHQ� RGHU =HOOHQVWHXHUXQJHQ DE� )�U GLH



��� (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

6LPXODWLRQ GHU '\QDPLN YRP 0DVFKLQHQ ZLUG PHLVW GLH 0HKUN|USHUVLPXODWLRQ �0.6�

HLQJHVHW]W� I�U GLH 6LPXODWLRQ YRQ %HDUEHLWXQJVSUR]HVVHQ RGHU 0DVFKLQHQEDXWHLOHQ

QXPHULVFKH 6LPXODWLRQVPHWKRGHQ ZLH GLH )LQLWH (OHPHQWH 0HWKRGH �)(0�� 'LH

*UXQGODJHQ GLHVHU 6LPXODWLRQVYHUIDKUHQ ZHUGHQ LQ GHQ IROJHQGHQ .DSLWHOQ PLW LKUHQ

$QIRUGHUXQJHQ� 0|JOLFKNHLWHQ XQG LKUHP1XW]HQ QlKHU EHVFKULHEHQ XP HLQ 9HUVWlQG�

QLV I�U GLH ,QWHJUDWLRQ GHU 9HUIDKUHQ ]X VFKDIIHQ� :HLWHUH 6LPXODWLRQVDUWHQ� GLH DXFK

LQ GHU 3URGXNWLRQVWHFKQLN $QZHQGXQJ ILQGHQ N|QQHQ� ZHUGHQ QLFKW QlKHU EHWUDFKWHW�

GD VLH HLJHQVWlQGLJH %HUHLFKH GDUVWHOOHQ� GLH QLFKW GLUHNW PLW GHU 3URGXNWHQWZLFNOXQJ

XQG GHP $XIEDX YRQ 3URGXNWLRQVV\VWHPHQ ]XVDPPHQKlQJHQ� =X GLHVHQ 7HFKQROR�

JLHQ JHK|UHQ GLH 6LPXODWLRQ LQ GHU 0DWHULDOIRUVFKXQJ� GLH NRQWLQXLHUOLFKH 6LPXODWLRQ

FKHPLVFKHU XQG YHUIDKUHQVWHFKQLVFKHU 3UR]HVVH� GLH (UJRQRPLHVLPXODWLRQ RGHU GLH

6LPXODWLRQ HOHNWURQLVFKHU 6FKDOWXQJHQ� $XI P|JOLFKH 6FKQLWWVWHOOHQ ]X GLHVHQ 6LPXOD�

WLRQVDUWHQ ZLUG DQ HQWVSUHFKHQGHU 6WHOOH KLQJHZLHVHQ�

��� (LQVDW] YRQ 6LPXODWLRQ LQ 3URGXNWHQWZLFNOXQJ� $QOD�
JHQSODQXQJ XQG �EHWULHE

,Q GHU 6WXGLH µ6LPXODWLRQ �� 6FKO�VVHOWHFKQRORJLH GHU =XNXQIW"µ >���@ ZXUGH XQWHU DQ�

GHUHP GLH 9HUZHQGXQJ XQWHUVFKLHGOLFKHU 6LPXODWLRQVWHFKQLNHQ LQ 8QWHUQHKPHQ XQ�

WHUVXFKW �$EE� ��� 'DEHL VWHOOWH VLFK KHUDXV� GDVV GLH $EODXIVLPXODWLRQ GLH JU|�WH %H�

GHXWXQJ EHVLW]W� 5HODWLY KlXILJ ZHUGHQ DXFK GLH )(0� XQG GLH �'�.LQHPDWLN 6LPXOD�

WLRQ HLQJHVHW]W� LQ JHULQJHUHP 8PIDQJ GLH 0HKUN|USHUVLPXODWLRQ� 'DQHEHQ H[LVWLHUHQ

YHUVFKLHGHQH ZHLWHUH 6LPXODWLRQVWHFKQRORJLHQ� GLH LQ GHU 5HJHO DXI VSH]LHOOH $QZHQ�

GXQJHQ ]XJHVFKQLWWHQ VLQG >���@� (LQ %HLVSLHO GDI�U LVW GLH 6WHXHUXQJVVLPXODWLRQ� GLH

I�U GLH 0DVFKLQHQHQWZLFNOXQJ HEHQIDOOV UHOHYDQW LVW XQG DXI GLH QRFK HLQJHJDQJHQ

ZLUG� 'LH 'RPLQDQ] GHU $EODXIVLPXODWLRQ EHL GHQ ,QGXVWULHDQZHQGXQJHQ ZDU PLW GHU

*UXQG I�U GLH HUVWH ,PSOHPHQWLHUXQJ GHV YRUJHVWHOOWHQ 5HIHUHQ]PRGHOOV LQ GLHVHP%H�

UHLFK�

$EODXIVLPXODWLRQ

���

���

���

���

���

DQGHUH

0.6�6LPXODWLRQ

�'�.LQHPDWLN

6LPXODWLRQ

)(0�6LPXODWLRQ

� �� �� �� �� �� ���

�'\QDPLN�

�3UR]HVV�

JURE

PLWWHO

IHLQ

VHKU IHLQ

�X� D� 6WHXHUXQJVVLPXODWLRQ�

'DWHQPHQJH
MH (LQ]HOREMHNW

'HWDLOOLHUXQJ
�PDVFKLQHQQDK�

$EE� � $QWHLO GHU 6LPXODWLRQVWHFKQRORJLHQ EHL $QZHQGHUQ YRQ 6LPXODWLRQ �QDFK

>���@�



�� � (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

,P )ROJHQGHQ ZHUGHQ YRU DOOHP $VSHNWH GHU 6LPXODWLRQ LQ PDVFKLQHQQDKHQ %HUHLFK

EHWUDFKWHW� 6R ODVVHQ VLFK GLH 6LPXODWLRQVWHFKQRORJLHQ EHL LKUHU $QZHQGXQJ QDFK LK�

UHP 'HWDLOOLHUXQJVJUDG EH]�JOLFK GHU 0DVFKLQHQ� XQG 3UR]HVVGDWHQ NODVVLIL]LHUHQ�

5HVXOWLHUHQG DXV GHU =LHOVHW]XQJ XQG GHP $QZHQGXQJV]HLWSXQNW ZHUGHQ I�U GLH 6L�

PXODWLRQ 'DWHQ LQ XQWHUVFKLHGOLFKHP 8PIDQJ XQG DXV YHUVFKLHGHQHQ 4XHOOHQ EHQ|�

WLJW�0LW GHU )(0�XQG0HKUN|USHUVLPXODWLRQZLUG GDV9HUKDOWHQ YRQ%DXWHLOHQ LP'HWDLO

XQWHUVXFKW� 'DEHL ZLUG GLUHNW DXI GLH �'�&$'�'DWHQ GHU .RQVWUXNWLRQ DXIJHVHW]W�

'LHVH 'DWHQ ZHUGHQ XP 0DWHULDONHQQZHUWHQ HUJlQ]W XQG PLW 5DQGEHGLQJXQJHQ YHU�

VHKHQ� 'LH 6WHXHUXQJVVLPXODWLRQ NDQQ LQ GLHVHU %HWUDFKWXQJVZHLVH HEHQIDOOV DOV VHKU

IHLQ DQJHVHKHQ ZHUGHQ� GD VLH DOOH )XQNWLRQHQ GHU UHDOHQ 6WHXHUXQJ LP 'HWDLO DEELO�

GHW� 'LHV WULIIW VRZRKO I�U GLH 6LPXODWLRQ QXPHULVFKHU0DVFKLQHQVWHXHUXQJHQ �1XPHULF

&RQWURO� 1&� DOV DXI I�U $EODXIVWHXHUXQJHQ LQ )HUWLJXQJV]HOOHQ �/RJLF &RQWURO� /&� ]X�

'LH �'�.LQHPDWLN 6LPXODWLRQ EHQ|WLJW DXFK �'�.RQVWUXNWLRQVGDWHQ� MHGRFK ZHUGHQ
GLHVH RIW YHUHLQIDFKW ZHQQ VLH I�U GLH %HZHJXQJVDEOlXIH QLFKW UHOHYDQW VLQG� 6FKOLH��
OLFK ELOGHW GLH $EODXIVLPXODWLRQ 0DVFKLQHQ UHODWLY JURE DE� 6LH VWHOOW LQ LKUHU ]HLWGLVNUH�
WHQ $XVSUlJXQJ GLH 'DXHU YRQ )HUWLJXQJVSUR]HVVHQ LQ GHU 5HJHOPLW 9HUWHLOXQJHQGDU�
XP GDV ]HLWG\QDPLVFKH 9HUKDOWHQ YRQ $EOlXIHQ QDFK]XELOGHQ� $QVlW]H ]XU +LHUDUFKL�
VLHUXQJ LQ GLHVHP %HUHLFK ZHUGHQ XQWHU GHP %HJULII+LHUDUFKLVFKH 6LPXODWLRQ ]XVDP�
PHQJHIDVVW >��@� =LHO LVW HV MHGRFK DOOH XQWHUVFKLHGOLFKHQ 'HWDLOOLHUXQJVVWXIHQ QXW]�
EULQJHQG LQHLQDQGHU �EHU]XI�KUHQ�'D]XZLUG KLHU �EHU GHQJHVDPWHQ%HUHLFK GHU3UR�
GXNWHQWZLFNOXQJ XQG $QODJHQSODQXQJ HLQ $QVDW] YRUJHVWHOOW�

3UR]HVVVLP�

�'�.LQHPDWLN 6LPXODWLRQ

'\QDPLNVLP�

6WHXHUXQJVVLPXODWLRQ

$EODXIVLPXODWLRQ
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- G\QDPLVFKHV 3UR]HVVYHUKDOWHQ XQDEKlQ�
JLJHU 3UR]HVVH PLW ]XIlOOLJHQ (UHLJQLVVHQ

- /HLVWXQJVYHUKDOWHQ� (UPLWWOXQJ YRQ 'XUFK�
ODXI]HLWHQ XQG %HOHJXQJHQ

- DOWHUQDWLYH 6]HQDULHQ ]XU 2SWLPLHUXQJ EH�
VWLPPWHU .HQQJU|�HQ

- )XQNWLRQVDXVOHJXQJ XQG �RSWLPLHUXQJ

- 1DFKZHLV EHVWLPPWHU )XQNWLRQHQ XQG /HL�
VWXQJVPHUNPDOH

- 5LVLNRPLQLPLHUXQJ GXUFK GLH 9HULIL]LHUXQJ
YRQ (LJHQVFKDIWHQ

- 2II�OLQH 3URJUDPPLHUXQJ

- %HUHFKQXQJ XQG $XVOHJXQJ EHL GHU 3UR�
GXNWHQWZLFNOXQJ

- )XQNWLRQVDXVOHJXQJ XQG �RSWLPLHUXQJ

- 0DFKEDUNHLWVDQDO\VHQ

- 0LQLPLHUXQJ SK\VLVFKHU 3UREH� XQG 9HU�
VXFKVDXIEDXWHQ
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6WHXHUXQJVVLP�
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$EE� � $QZHQGXQJ XQWHUVFKLHGOLFKHU 6LPXODWLRQVDUWHQ LQ 3URGXNWHQWZLFNOXQJ XQG

$QODJHQSODQXQJ



��� (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

'LH XQWHUVFKLHGOLFKHQ 6LPXODWLRQVDUWHQ ZHUGHQ LQ JDQ] EHVWLPPWHQ $XIJDEHQIHOGHUQ
GHU 3URGXNWLRQVWHFKQLN I�U VSH]LHOOH $QZHQGXQJHQ HLQJHVHW]W �$EE� ��� 'DEHL EH]LH�
KHQ VLFK GLH GHWDLOOLHUWHQ 6LPXODWLRQVPHWKRGHQ PHLVW DXI %HDUEHLWXQJVSUR]HVVH� 0D�
VFKLQHQ XQG0DVFKLQHQWHLOH �7DEHOOH ��� $EVWUDNWHUH 0HWKRGHQ ]LHOHQ DXI JU|�HUH %H�
UHLFKH RGHU $QODJHQ� 'D MHGRFK GLH 0DVFKLQHQ XQG LKUH 3UR]HVVH OHW]WHQGOLFK GLH
)XQNWLRQ HLQHU $QODJH DXVPDFKHQ� LVW HLQH hEHUI�KUXQJ GHU (UJHEQLVVH LQ DQJUHQ�
]HQGH $XIJDEHQIHOGHU QDKHOLHJHQG� =XU 6WUXNWXULHUXQJ XQG .ODVVLILNDWLRQ GLHVHU (U�
JHEQLVVH ZLUG LQ GHQ IROJHQGHQ .DSLWHOQ QlKHU DXI GLH HLQ]HOQHQ 6LPXODWLRQVDUWHQ HLQ�
JHJDQJHQ�

7DEHOOH � (QWZLFNOXQJVEHJOHLWHQGH 6LPXODWLRQVDNWLYLWlWHQ ]XU )XQNWLRQVEHZHUWXQJ

YRQ :HUN]HXJPDVFKLQHQ E]Z� +DQGKDEXQJVJHUlWHQ �QDFK >��@�

$XIJDEH

0DVFKLQHQ�
NRQ]HSW

0DVFKLQHQ�
NRQVWUXNWLRQ

/HLVWXQJV�
RSWLPLHUXQJ

)HVWLJNHLW XQG
9LEUDWLRQHQ

PHFKDQLVFKH
*HQDXLJNHLW

6WHXHUXQJV�
PHWKRGLN

3DUDPHWHU

7RSRORJLH
GHU .LQHPDWLN

/D\RXW� +DXSW�
DEPHVVXQJHQ

$FKVDEPHVVXQJHQ�
$QWULHEH� *HWULHEH�

0DWHULDO

'HWDLONRQVWUXNWLRQ
$FKVTXHUVFKQLWWH�

0DWHULDO

'HWDLONRQVWUXNWLRQ
*HWULHEH� /DJHU�
NRQVWUXNWLRQ

6WHXHUXQJV�
DXIEDX

$QDO\VH

.RQ]HSW�
HQWZXUI

$QDO\VH GHV
%HZHJXQJVUDXPV

'\QDPLNDQDO\VH�
3DUDPHWHU�
YDULDWLRQ

/LQHDULVLHUXQJ�
)UHTXHQ]DQWZRUW�
%DXWHLOYLEUDWLRQHQ

%DKQJHQDXLJNHLW�
:LHGHUKROJHQDXLJNHLW�

'lPSIXQJ

/LQHDULVLHUXQJ�
3ROVWDELOLWlW�

%DKQJHQDXLJNHLW

0RGHOO

.RQ]HSW�
PRGHOO

.LQHPDWLN�
PRGHOO

'\QDPLN�
PRGHOO 0.6

)(0�
0RGHOO

.RQWDNW�
PRGHOO 0.6

6WHXHUXQJV�
PRGHOO

$UEHLWVUDXP�
%HZHJOLFKNHLW
%HZHJXQJVUDXP

0HUNPDOH

$UEHLWV]\NOXV�
$QWULHEVEHODVWXQJ

7DNW]HLW
%HZHJXQJVG\QDPLN

(LJHQIUHTXHQ]HQ�
(LJHQIRUPHQ
,VRWURSLH
NULWLVFKH %HWULHEVDUWHQ

PHFKDQLVFKH

%DKQDEZHLFKXQJ
'lPSIXQJ

6WHXHUXQJ�
6WDELOLWlW
/DVWYHUWHLOXQJ
*HQDXLJNHLW

�
�

�
�
�

�
�

�
�
�

�
�
�

*HQDXLJNHLW�

$XIEDXNRQ]HSW�
$XIEDXW\S
.LQHPDWLN

�
�

����� 6LPXODWLRQ GHV %DXWHLOYHUKDOWHQV PLW QXPHULVFKHQ %HUHFK�

QXQJVPHWKRGHQ

,Q GHU %HUHFKQXQJ XQG $XVOHJXQJ YRQ 0DVFKLQHQ RGHU 0DVFKLQHQWHLOHQ ZHUGHQ GLH
YLUWXHOOHQ 0DVFKLQHQNRPSRQHQWHQ DP 5HFKQHU VWDWLVFKHQ XQG G\QDPLVFKHQ %HOD�
VWXQJHQ XQWHU]RJHQ� 'DGXUFK ODVVHQ VLFK ,QIRUPDWLRQHQ �EHU GDV VSlWHUH 9HUKDOWHQ
GHU UHDOHQ 0DVFKLQH JHZLQQHQ� 6RPLWZLUG HLQH1DFKUHFKQXQJ� 'LPHQVLRQLHUXQJ XQG



�� � (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

2SWLPLHUXQJ GHU %DXWHLOJHRPHWULHQ P|JOLFK� 'LH ZLFKWLJVWHQ 9HUIDKUHQ GDI�U VLQG GLH
)LQLWH�(OHPHQWH�0HWKRGH �)(0� XQG GLH 0HKUN|USHUVLPXODWLRQ �0.6� VLHKH �������

)(0 LVW HLQ %HUHFKQXQJVYHUIDKUHQ� NDQQ DEHU DXFK DOV HLQ 6LPXODWLRQVYHUIDKUHQ I�U
GDV 9HUKDOWHQ YRQ %DXWHLOHQ XQWHU %HDQVSUXFKXQJ JHVHKHQ ZHUGHQ� $QGHUH 9HUIDK�
UHQ PLW lKQOLFKHQ =LHOVHW]XQJHQ VLQG GLH 5DQGHOHPHQWPHWKRGH �%RXQGDU\�(OHPHQW�
0HWKRG� %(0� XQG GLH )LQLWH�'LIIHUHQ]HQ�0HWKRGH �)'0�� 'LH )(0JHKW YRQ HLQHU 9D�
ULDWLRQDOIRUPXOLHUXQJ DXV� GLH%(0YRQ HLQHU )RUPXOLHUXQJPLWWHOV ,QWHJUDOJOHLFKXQJHQ
XQG GLH )(' YRQ HLQHU %HVFKUHLEXQJ PLW 'LIIHUHQWLDOJOHLFKXQJHQ >���@� %HL DOO GLHVHQ
9HUIDKUHQ ZLUG GLH ]X XQWHUVXFKHQGH 6WUXNWXU HLQHV %DXWHLOV LQ OHLFKWHU EHUHFKHQEDUH
(OHPHQWH ]HUOHJW� 'LH %HUHFKQXQJ I�U GLH HLQ]HOQHQ (OHPHQWH HUIROJW KlXILJ GXUFK GLH
$QQlKHUXQJ GHU PHFKDQLVFKHQ *UXQGJOHLFKXQJHQ GXUFK $QVDW]IXQNWLRQHQ� 'LHVH
(LQ]HOIXQNWLRQHQ ZHUGHQ DQVFKOLH�HQG ]X HLQHP OLQHDUHQ *OHLFKXQJVV\VWHP NRPEL�
QLHUW� GDV QXPHULVFK JHO|VW ZLUG >��@�

)(0�6LPXODWLRQ GHV WKHUPLVFKHQ 9HUKDOWHQV
GHU $FKVH HLQHV %HVW�FNDXWRPDWHQ

6LFKHUKHLW JHJHQ 9HUVDJHQ

3U�IXQJ GHU )XQNWLRQDOLWlW

%HZHUWXQJ

*HZLFKWVUHGX]LHUXQJ

9HUEHVVHUXQJ

6LFKHUVWHOOXQJ
ZLUWVFKDIWOLFKHU )HUWLJXQJ

GHU 0DWHULDODXVQXW]XQJ

lX�HUHU (LQIO�VVH

%HLVSLHO�

$EE� � =LHOH QXPHULVFKHU 6LPXODWLRQVYHUIDKUHQ EHL GHU %DXWHLOJHVWDOWXQJ

'LH 6FKULWWH HLQHU )(0�%HUHFKQXQJ �$EE� ��� GLH LQ 6RIWZDUHV\VWHPHQ GXUFKJHI�KUW
ZHUGHQ� ODVVHQ VLFK LQ GUHL ZHVHQWOLFKH 3KDVHQ HLQWHLOHQ� 3UHSURFHVVLQJ� 6ROYLQJ�
3RVWSURFHVVLQJ� 'DV 3UHSURFHVVLQJ XPIDVVW GLH YRUEHUHLWHQGHQ 7lWLJNHLWHQ� ZR]X LP
ZHVHQWOLFKHQ GLH JHRPHWULVFKH XQG SK\VLNDOLVFKH %HVFKUHLEXQJ GHU (OHPHQWH XQG GLH
1HW]JHQHULHUXQJ JHK|UHQ� 'LH /|VXQJVPHWKRGH GHU HOHPHQWEHVFKUHLEHQGHQ 'LIIH�
UHQWLDOJOHLFKXQJHQ LVW LP )(0�6\VWHP LPSOHPHQWLHUW� ZRGXUFK VLFK GLH $XIJDEH GHV
%HQXW]HUV DXI GLH$XVZDKO HLQHV JHHLJQHWHQ(OHPHQWW\SV EHVFKUlQNW� ,P /|VXQJVSUR�
]HVV �6ROYLQJ� ZHUGHQ GLH YRQ GHU 8QWHUVXFKXQJVDUW DEKlQJLJHQ *OHLFKXQJVV\VWHPH
JHO|VW� 'D]X ZHUGHQ� MH QDFK 3UREOHPVWHOOXQJ� DQJHPHVVHQH /|VXQJVDOJRULWKPHQ
EHUHLWJHVWHOOW� GLH HLQH HIIL]LHQWH /|VXQJ HUODXEHQ� ZREHL KRKH *HQDXLJNHLW XQG KRKH
*HVFKZLQGLJNHLW NRQNXUULHUHQGH =LHOH GDUVWHOOHQ� ,P 3RVWSURFHVVLQJ ZLUG GLH JUDIL�
VFKH 'DUVWHOOXQJ GHU %HUHFKQXQJVHUJHEQLVVH HUP|JOLFKW� )�U GLH ,QWHUSUHWDWLRQ GHU
(UJHEQLVVH HUIROJW VR HLQH 9LVXDOLVLHUXQJ� DXFK GLH 3ODXVLELOLWlWVNRQWUROOH GHU %HUHFK�
QXQJ >���@�



��� (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

=HUOHJXQJ GHV

2EMHNWHV LQ

ILQLWH (OHPHQWH

(UPLWWOXQJ GHU

SK\VLNDOLVFK�

PDWKHPDWLVFKHQ

%HUHFKQXQJ GHU

%HVFKUHLEXQJ

JHPl� GHU

$QIRUGHUXQJ

,QWHUSUHWDWLRQ

GHU %HUHFKQXQJV�

3UHSURFHVVLQJ

%HVFKUHLEXQJ
GHU (OHPHQWH

EHWUDFKWHWHQ

$XIEDX HLQHU

SK\VLNDOLVFK�

PDWKHPDWLVFKHQ
%HVFKUHLEXQJ
GHV *HVDPWV\VW�

HUJHEQLVVH

6ROYLQJ 3RVWSURFHVVLQJ

$EE� � $EODXI HLQHU %HUHFKQXQJ PLW )(0 �QDFK >���@�

,P 0DVFKLQHQEDX ZLUG GLH )(0 YRU DOOHP I�U GLH NRQVWUXNWLRQVEHJOHLWHQGH $XVOHJXQJ

YRQ 0DVFKLQHQNRPSRQHQWHQ XQG �EDXWHLOHQ VRZLH YRQ JHVDPWHQ :HUN]HXJPDVFKL�

QHQ JHQXW]W >�@� $XI %DXWHLOVHLWH ZHUGHQ VWDWLVFKH$QDO\VHQ �6SDQQXQJHQ�9HUIRUPXQ�

JHQ� 5HDNWLRQHQ� HWF��� 0RGDODQDO\VHQ� WKHUPLVFKH 6WXGLHQ XQG DXFK 2SWLPLHUXQJHQ

GXUFKJHI�KUW� 'HU (LQVDW] QXPHULVFKHU 2SWLPLHUXQJVYHUIDKUHQ LP .RQVWUXNWLRQVSUR�

]HVV VWHKW MHGRFK QRFK DP %HJLQQ GHU (QWZLFNOXQJHQ >���@�

'LH .RQILJXUDWLRQ HLQHU 0DVFKLQH OlVVW VLFK GXUFK GLH $QDO\VH GHV 6FKZLQJXQJVYHU�

KDOWHQV XQG GHU .UlIWHYHUWHLOXQJ RSWLPLHUHQ� 6FKZLQJXQJHQ LQ HLQHU 0DVFKLQHQVWUXN�

WXU YHUXUVDFKHQRIWPDOV$EZHLFKXQJHQDQGHU:HUNVW�FNNRQWXU�'LH0RGDODQDO\VHPLW

)(0 ]HLJW GLH (LJHQIUHTXHQ]HQ XQG GLH (LJHQIRUPHQ HLQHU 0DVFKLQH� DXFK EHL NRP�

SOH[HQ 6WUXNWXUHQ� 'DQHEHQ ODVVHQ VLFK GLH UHOHYDQWHQ 'lPSIXQJVIDNWRUHQ EHVWLP�

PHQ�

����� 0HKUN|USHUVLPXODWLRQ ]XU (UPLWWOXQJ G\QDPLVFKHU 0DVFKLQHQ�

HLQIO�VVH

0LW GHU 0HKUN|USHUVLPXODWLRQ ODVVHQ VLFK PHFKDQLVFKH 6\VWHPH UHDOLWlWVQDK DQDO\�

VLHUHQ� 'LHVHU 0RGHOOLHUXQJ OLHJW HLQH ,GHDOLVLHUXQJ GHU PHFKDQLVFKHQ 6\VWHPH ]X�

JUXQGH� GLH PLW VWDUUHQ .|USHUQ� NLQHPDWLVFKHQ =ZDQJVEHGLQJXQJHQ XQG NRQVWUXNWL�

YHQ .RSSOXQJVHOHPHQWHQ EHVFKULHEHQ ZHUGHQ� -HGHV 7HLO GHV UHDOHQ 6\VWHPV ZLUG

GXUFK HLQHQ VWDUUHQ .|USHU PLW VHFKV )UHLKHLWVJUDGHQ LGHDOLVLHUW� GHU HLQH 0DVVH�

HLQHQ 6FKZHUSXQNW XQG HLQHQ 7UlJKHLWVWHQVRU EHVLW]W >���@� $OOH 7HLOH LQ HLQHP 0HKU�

N|USHUV\VWHP EH]LHKHQ VLFK LQ LKUHU $XVJDQJVODJH DXI %DVLVNRRUGLQDWHQ� (LQH NLQH�

PDWLVFKH =ZDQJVEHGLQJXQJ LVW HLQH LGHDO PDVVHORVH� QLFKWHODVWLVFKH %HZHJXQJVHLQ�

VFKUlQNXQJ� PLW GHU GLH NLQHPDWLVFKH 9HUNQ�SIXQJ YRQ 7HLOHQ �]� %� HLQ *HOHQN� EH�

VFKULHEHQ ZLUG� 'DI�U JLEW HV XQWHUVFKLHGOLFKH 0|JOLFKNHLWHQ� GLH ]� %� IUHLH 5RWDWLRQ�

7UDQVODWLRQ RGHU HLQH 6FKUDXEEHZHJXQJ EHZLUNHQ� (LQHU VROFKHQ =ZDQJVEHGLQJXQJ

NDQQ DXFK HLQ %HZHJXQJVJHQHUDWRU KLQWHUOHJW VHLQ� GHU HLQ ]HLWDEKlQJLJHV %HZH�

JXQJVYHUKDOWHQ LQ GDV 6\VWHP HLQOHLWHW� (LQ NRQVWUXNWLYHV .RSSOXQJVHOHPHQW LVW HLQ

PDVVHORVHV (OHPHQW� GDV HLQH .UDIW ]ZLVFKHQ ]ZHL GHILQLHUWHQ 3XQNWHQ ]ZHLHU .|USHU

�EHUWUlJW� -HGH $UW YRQ H[WHUQHU SK\VLNDOLVFKHU .UDIW DXI GLH .|USHU NDQQ �EHU .UDIW�

YHNWRUHQ GHILQLHUW ZHUGHQ� GLH �EHU EHOLHELJH )XQNWLRQHQ YRQ 3RVLWLRQ� *HVFKZLQGLJ�

NHLW� %HVFKOHXQLJXQJ RGHU DQGHUHU UHOHYDQWHU 0RGHOOHLJHQVFKDIWHQ GHILQLHUW ZHUGHQ

N|QQHQ >��@� $EE� � ]HLJW GLH *UXQGHOHPHQWH GHU 0HKUN|USHUVLPXODWLRQ�



�� � (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

.RSSOXQJVHOHPHQW

.UDIWJHQHUDWRU

NLQHPDWLVFKH
=ZDQJVEHGLQJXQJ

VWDUUHU
.|USHU

6FKZHUSXQNW

%HZHJXQJV�
JHQHUDWRU

0HKUN|USHUVLPXODWLRQ YRQ
%HVW�FNDXWRPDWHQDFKVHQ ]XU
(UPLWWOXQJ GHU $XIODJHUNUlIWH

%HLVSLHO�

*UXQGHOHPHQWH GHU 0HKUN|USHUVLPXODWLRQ

%DVLVWHLO

$EE� � 0HKUN|USHUVLPXODWLRQ ]XU 8QWHUVXFKXQJ GHU '\QDPLN PHFKDQLVFKHU 6\�

VWHPH �QDFK >��@�

'LH $QDO\VH HLQHV 0HKUN|USHUV\VWHPV HUIROJW QDFK HLQHP V\VWHPDWLVFKHQ 9HUIDKUHQ�

PLW GHP GLH %HZHJXQJVJOHLFKXQJHQ ]XU %HVFKUHLEXQJ GHV 6\VWHPV DXWRPDWLVFK

UHFKQHUEDVLHUW IRUPXOLHUW ZHUGHQ�'LH0HWKRGH ]XU$EOHLWXQJ GHU%HZHJXQJVJOHLFKXQ�

JHQ LVW GDYRQ DEKlQJLJ� ZLH GLH .RRUGLQDWHQ GHV PHFKDQLVFKHQ 6\VWHPV GDUJHVWHOOW

VLQG� %HL DEVROXWHQ .RRUGLQDWHQ HUKlOW PDQ *OHLFKXQJHQ I�U GLH .RRUGLQDWHQ XQG (X�

OHUZLQNHO DOOHU .|USHU� EHL UHODWLYHQ .RRUGLQDWHQ QXU VR YLHOH *OHLFKXQJHQZLH IUHLH*H�

OHQNNRRUGLQDWHQ H[LVWLHUHQ� ,Q EHLGHQ $QVlW]HQ ZHUGHQ GLH %HZHJXQJVJOHLFKXQJHQ

PLW QXPHULVFKHU ,QWHJUDWLRQ JHO|VW� QDFKGHP GLH $XVJDQJV]XVWlQGH GHILQLHUW ZXUGHQ

>��@� 'HU $EODXI� ZLH HLQH 0HKUN|USHUPRGHOOLHUXQJ XQG �VLPXODWLRQ LQNOXVLYH GHU UHFK�

QHUEDVLHUWHQ $XIJDEHQ HUIROJHQ NDQQ� LVW LQ $EE� �� GDUJHVWHOOW�

,GHQWLIL]LHUXQJ

GHV PHFKDQLVFK

G\QDPLVFKHQ

,GHDOLVLHUXQJ ]X

NLQHPDWLVFK

G\QDPLVFKHP

0.6�0RGHOOLH�

UXQJ PLW .|USHUQ�

*HOHQNHQ XQG

'HILQLWLRQ GHU

0RGHOO�

SDUDPHWHU

'HILQLWLRQ GHU

6LPXODWLRQV�

SDUDPHWHU

)RUPXOLHUXQJ

GHU %HZHJXQJV�

JOHLFKXQJHQ

1XPHULVFKH

,QWHJUDWLRQ GHU

%HZHJXQJV�

JOHLFKXQJHQ

$QLPDWLRQ XQG

$XVJDEH GHU

6LPXODWLRQV�

HUJHEQLVVH

(QWZXUIV�

HQWVFKHLGXQJ

.RQ]HSWlQGHUXQJ 9DULDQWH

3DUDPHWHUYDULDWLRQ

6\VWHPV 6\VWHP .UlIWHQ

UHFKQHUEDVLHUW

$EE� �� $EODXI GHU 0HKUN|USHUPRGHOOLHUXQJ XQG �VLPXODWLRQ �QDFK >��@�

(LQ 0.6�6\VWHP VWHOOW VRPLW HLQ JHHLJQHWHV 5HFKQHUZHUN]HXJ I�U GLH %HXUWHLOXQJ GHV

G\QDPLVFKHQ %HZHJXQJVYHUKDOWHQV HLQHV0DVFKLQHQHQWZXUIV GDU� 'LH0HKUN|USHUVL�

PXODWLRQ HUIDVVW QHEHQGHU $EELOGXQJGHU NLQHPDWLVFKHQ6WUXNWXUHQ DXFKGLH DXV0DV�

VHQZLUNXQJHQ� SK\VLNDOLVFKHQ (IIHNWHQ XQG GHU $QWULHEVFKDUDNWHULVWLN UHVXOWLHUHQGHQ

G\QDPLVFKHQ(LJHQVFKDIWHQ GHV0RGHOOV� ,QVEHVRQGHUH NDQQ VLH ]XU %HVWLPPXQJGHV

=HLWYHUODXIV VlPWOLFKHU NLQHPDWLVFKHU %HZHJXQJVJU|�HQ� ZLH /DJHQ� *HVFKZLQGLJ�



��� (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

NHLWHQ XQG %HVFKOHXQLJXQJHQ� VRZLH ]XU %HUHFKQXQJ DXIWUHWHQGHU .UlIWH XQG 0R�
PHQWH >���@� 'DV0HKUN|USHUV\VWHPGHU0DVFKLQHPXVV GD]XDOOH ZHVHQWOLFKHQG\QD�
PLVFKHQ (LJHQVFKDIWHQ ZLGHUVSLHJHOQ� 'D]X JHK|UHQ GDV YHU]|JHUWH $QVSUHFK� XQG
hEHUVFKZLQJYHUKDOWHQ DXIJUXQG YRQ 7UlJKHLWHQ XQG (ODVWL]LWlWHQ HEHQVR ZLH GLH (L�
JHQG\QDPLN GHU $QWULHEH XQG 6HQVRUHQ >��@�

(LQ UHODWLY QHXHV )RUVFKXQJVJHELHW LQ GHU 0.6 LVW GLH 0RGHOOLHUXQJ YRQ /DJHUWROHUDQ�
]HQ XQG .RQWDNWSUREOHPHQ� 'DGXUFK ODVVHQ VLFK 9RUDXVVDJHQ �EHU GDV 6SLHO YRQ /D�
JHUQ XQG *HWULHEHQ VRZLH GHUHQ (ODVWL]LWlW WUHIIHQ� 'LH LQ UHDOHQ /DJHUQ ]ZDQJVOlXILJ
DXIWUHWHQGH 1DFKJLHELJNHLW XQG *HOHQNUHLEXQJ I�KUW LP %HWULHE ]X .RQWDNWYHUOXVWHQ
XQG GDGXUFK ]X*HUlXVFKHQWZLFNOXQJ XQG 9HUVFKOHL�� =XU0RGHOOLHUXQJ GLHVHU(IIHNWH
ZHUGHQ LQ GHU 0.6 GLH QLFKWHODVWLVFKHQ %HZHJXQJVHLQVFKUlQNXQJHQ GXUFK .UDIWEH�
]LHKXQJHQ HUVHW]W� 'HWDLOV ]X GLHVHU 7KHPDWLN ILQGHQ VLFK LQ >��@�

:LH )(�0RGHOOH ZHUGHQ DXFK GLH 0HKUN|USHUPRGHOOH DXV �'�&$' 'DWHQ DXIJHEDXW�
'LH EHWHLOLJWHQ 0DVFKLQHQNRPSRQHQWHQ ZHUGHQ ]XQlFKVW DOV VWDUUH 0DVVHQN|USHU
DXV GHP �'�&$'�EHUQRPPHQ� )�U ZHLWHUJHKHQGH 8QWHUVXFKXQJHQ NDQQ HLQHhEHU�
ODJHUXQJ GHU VWDUUHQ .|USHU PLW IOH[LEOHQ .|USHUQ �)(0�1HW]� YRUJHQRPPHQ ZHUGHQ�
XP DXFK GLH 9HUIRUPXQJHQ GHU %DXWHLOH VHOEVW ]X EHU�FNVLFKWLJHQ �GXUFK PRGDOH 6\Q�
WKHVH�� 'XUFK GLH 9HUNQ�SIXQJ GHU NLQHPDWLVFKHQ XQG G\QDPLVFKHQ 6LPXODWLRQ VRZLH
GHU %HUHFKQXQJ GHU 9HUIRUPXQJHQ GHU 0DVFKLQH LVW HLQH GHWDLOOLHUWH %HXUWHLOXQJ GHU
.RQVWUXNWLRQ P|JOLFK >���@�

����� �'�.LQHPDWLN 6LPXODWLRQ � 'LJLWDO 0RFN�XS

)�U GLH 3ODQXQJXQGhEHUSU�IXQJ GHV =XVDPPHQEDXV� GHU .LQHPDWLN XQG GHU ,QVWDOOD�
WLRQ ZHUGHQ �'�.LQHPDWLN�6LPXODWLRQVV\VWHPH HLQJHVHW]W� :HQQ 6\VWHPH VSH]LHOO
DXI GHQ =XVDPPHQEDX YRQ YLUWXHOOHQ 3URGXNWHQ DXVJHOHJW VLQG� VSULFKW PDQ YRQ 'LJL�
WDO 0RFN�XS 7HFKQRORJLH�

�'�.LQHPDWLN 6LPXODWLRQ

'LH �'�.LQHPDWLN�6LPXODWLRQ RGHU DXFK JUDSKLVFKH �'�6LPXODWLRQ HUP|JOLFKW GLH 6L�
PXODWLRQ NRPSOH[HU %HZHJXQJHQ YRQ .|USHUQ XQG NLQHPDWLVFKHQ.HWWHQ� ,P6LPXODWL�
RQVV\VWHPZLUG DXV GHQ*HRPHWULHQ GHU%DXWHLOH XQGGHQ ,QIRUPDWLRQHQ�EHU GLH%DX�
JUXSSHQVWUXNWXU HLQ0RGHOO GHU0DVFKLQH DXIJHEDXW� LQ GHPGDQQ GLH HQWVSUHFKHQGHQ
.LQHPDWLNHQ GHILQLHUW ZHUGHQ �$EE� ����'XUFK GLH'HILQLWLRQ YRQ LQYHUVHQ.LQHPDWLNHQ
LVW HLQH 6LPXODWLRQ YRQ 1&�$FKVHQ RGHU ,QGXVWULHURERWHUQ �EHU GLH %HZHJXQJ GHV
:HUN]HXJ�5HIHUHQ]SXQNWHV �7RRO�&HQWHU�3RLQW� 7&3� P|JOLFK� 'DEHL ZHUGHQ �EHU
HLQH5�FNWUDQVIRUPDWLRQ DOOH$FKVZLQNHO XQG �YHUVFKLHEXQJHQEHL9RUJDEH GHU5DXP�
ODJH GHU 7&3�$FKVH EHUHFKQHW�

=XQlFKVW GLHQW GLH 6LPXODWLRQ GHU 9LVXDOLVLHUXQJ NLQHPDWLVFKHU $EOlXIH� 0DQ KDW GLH
0|JOLFKNHLW DOOH %HZHJXQJVIXQNWLRQHQ HLQHU 0DVFKLQH RGHU HLQHV DQGHUH 3URGXNWV LQ
LKUHP =XVDPPHQVSLHO ]X WHVWHQ� 'DQHEHQ VLQG .ROOLVLRQV�EHUSU�IXQJHQ XQG $E�



�� � (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

VWDQGVXQWHUVXFKXQJHQ P|JOLFK� HEHQIDOOV HUVWH 7DNW]HLWEHUHFKQXQJHQ� GD LQ GLH 6L�
PXODWLRQ *HVFKZLQGLJNHLWV� XQG %HVFKOHXQLJXQJVZHUWH GHU 7HLOH XQG $FKVHQ HLQJH�
JHEHQZHUGHQ N|QQHQ� ,P*HJHQVDW] ]XU0.6ZHUGHQ KLHU MHGRFK NHLQH G\QDPLVFKHQ
)DNWRUHQ EHU�FNVLFKWLJW�
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$FKVH � �%DVLV�

$FKVH �

$FKVH � $FKVH �

$FKVH �

$FKVH �

$FKVH �

$FKVH �

$FKVH �

$FKVH �

$FKVH �

$EE� �� $FKVV\VWHPH ]XP$XIEDX NLQHPDWLVFKHU0RGHOOH URWDWRULVFKHU XQG WUDQVOD�

WRULVFKHU +DQGKDEXQJVJHUlWH

'LJLWDO 0RFN�XS

(LQ)DNWRU EHL GHU5HGX]LHUXQJ YRQ3URGXNWHQWZLFNOXQJV]HLWHQ XQG �NRVWHQ LVW GHU (LQ�

VDW] YRQ 3URGXNWVLPXODWLRQHQ DXI GHU %DVLV GLJLWDOHU 3URGXNWPRGHOOH� 'DGXUFK ODVVHQ

VLFK ]HLW� XQG NRVWHQDXIZHQGLJH SK\VLNDOLVFKH 9HUVXFKVPRGHOOH� VRJHQDQQWH 0RFN�

XSV� HUVHW]HQ >��@� (LQ VROFKHV GLJLWDOHV 0RFN�XS ZLUG LQ >��@ GHILQLHUW�

(LQ 'LJLWDO 0RFN�XS �'08� LVW HLQ UHFKQHUEDVLHUWHV 0RGHOO I�U UlXPOLFKH XQG

IXQNWLRQDOH 8QWHUVXFKXQJHQ GHU 6WUXNWXU HLQHV 3URGXNWPRGHOOV� VHLQHU 0RQ�

WDJH XQG VHLQHU MHZHLOLJHQ 7HLOH�

'DV SULPlUH =LHO HLQHV '08V LVW HV� GLH 0RQWLHUEDUNHLW HLQHV 3URGXNWHV LQ MHGHU VHLQHU

(QWZLFNOXQJVSKDVHQ VLFKHU]XVWHOOHQ XQG GDEHL JOHLFK]HLWLJ SK\VLNDOLVFKH 3URWRW\SHQ

HLQ]XVSDUHQ >��@� 6RPLW LVW HLQ '08 HLQ GLJLWDOHV 9HUVXFKVPRGHOO� 'LHVHV ELOGHW HLQ

3URGXNW YROOVWlQGLJ GUHLGLPHQVLRQDO LP 5HFKQHU DE� (V VROO GLH DNWXHOOH� NRQVLVWHQWH

9HUI�JEDUNHLW XQWHUVFKLHGOLFKHU 6LFKWZHLVHQ DXI 3URGXNWJHVWDOW XQG �IXQNWLRQ VRZLH

DXI )HUWLJXQJVSUR]HVVH XQG WHFKQRORJLVFKH =XVDPPHQKlQJH XQWHUVW�W]HQ >��@� 'D�

PLW JHOLQJW HV� GLH 3UR]HVVVLFKHUKHLW EHUHLWV LQ IU�KHQ .RQVWUXNWLRQVSKDVHQ HUKHEOLFK

]X HUK|KHQ� %HL HLQHU 9LHO]DKO YRQ KRFKNRPSOH[HQ XQG RIW EHZHJOLFKHQ %DXWHLOHQ N|Q�

QHQ W\SLVFKH 3DVVIRUPSUREOHPH IU�K XQG VLFKHU HQWGHFNW ZHUGHQ� $OOH DP (QWZLFN�

OXQJVSUR]HVV %HWHLOLJWHQ N|QQHQ PLW +LOIH GLJLWDOHU =XVDPPHQEDX� XQG ,QVWDOODWLRQV�

XQWHUVXFKXQJHQ VLFKHUVWHOOHQ� GDVV LKUH DNWXHOOHQ (QWZLFNOXQJHQ QLFKWPLW EHQDFKEDU�

WHQ %DXWHLOHQ XQG %DXWHLOJUXSSHQ NROOLGLHUHQ� H[DNWH .RQWDNWIOlFKHQJHQDXLJNHLW DXI�

ZHLVHQ XQG GHILQLHUWH 0LQGHVWDEVWlQGH HLQKDOWHQ >��@� '08 EHVFKUlQNW VLFK QLFKW QXU



��� (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

DXI GLH .RQVWUXNWLRQ� VRQGHUQ NDQQ YLHOPHKU DXFK LQ GHQ %HUHLFKHQ 3ODQXQJ� )HUWL�

JXQJ VRZLH :DUWXQJ XQG 6HUYLFH HLQJHVHW]W ZHUGHQ >��@�

,Q >��@ ZLUG HLQH 0HWKRGH EHVFKULHEHQ ZLH GLH (UJHEQLVVH DXV )(0�%HUHFKQXQJHQ LQ
HLQHP '08 6\VWHP YHUZHQGHW ZHUGHQ N|QQHQ� =LHO GDEHL LVW HV� EHL 0RQWDJH� RGHU
'HPRQWDJHYRUJlQJH GLH 9HUIRUPXQJHQ YRQ 7HLOHQ PLW ]X EHU�FNVLFKWLJHQ� GLH GXUFK
lX�HUH .UlIWH RGHU WKHUPLVFKH %HODVWXQJ HQWVWHKHQ XQG GLH .ROOLVLRQV� RGHU 7ROHUDQ]�
SUREOHPH KHUYRUUXIHQ N|QQHQ�

'LJLWDO 0RFN�XS�'�.LQHPDWLN 6LPXODWLRQ

- 9LVXDOLVLHUXQJ

- =XVDPPHQEDXXQWHUVXFKXQJHQ

- 7HVW DXI .RQWDNWIOlFKHQJHQDXLJNHLW

- (U]HXJXQJ YRQ +�OOYROXPLQD

- .LQHPDWLNDQDO\VHQ

- .ROOLVLRQV�EHUSU�IXQJ

- 7DNW]HLWHUPLWWOXQJ

- RII�OLQH 3URJUDPPLHUXQJ

$EE� �� �'�.LQHPDWLN 6LPXODWLRQ XQG 'LJLWDO 0RFN�XSPLW GHP %DVLVZHUN]HXJ*UD�

SKLVFKH �'�6LPXODWLRQ

����� 6WHXHUXQJVVLPXODWLRQ

,Q GHU 6WHXHUXQJVWHFKQLN ODVVHQ VLFK ]ZHL XQWHUVFKLHGOLFKH 6WHXHUXQJVW\SHQ XQWHU�

VFKHLGHQ� UHJHONUHLVEDVLHUWH $QWULHEVVWHXHUXQJHQ �1&�&1&� XQG $EODXIVWHXHUXQJHQ

GLVNUHWHU (UHLJQLVVH �/&�� %HLVSLHOH I�U 1&�6WHXHUXQJHQ VLQG :HUN]HXJPDVFKLQHQ�

RGHU 5RERWHUVWHXHUXQJHQ �5&�� W\SLVFKHV %HLVSLHO I�U $EODXIVWHXHUXQJHQ VLQG VSHL�

FKHUSURJUDPPLHUEDUH 6WHXHUXQJ �636�� 'LH +DXSWDQZHQGXQJHQ GHU EHLGHQ 6WHXHU�

XQJVDUWHQ WHLOHQ VLFK ]ZLVFKHQ GHU 0DVFKLQHQ� XQG =HOOHQHEHQH DXI� $XI 0DVFKLQHQ�

HEHQH ILQGHW KHXWH MHGRFK LPPHU VWlUNHU HLQH 9HUODJHUXQJ YRQ )XQNWLRQDOLWlWHQ DXV

GHU &1&�6WHXHUXQJ LQ GLH 636VWDWW� %HLVSLHOVZHLVHZHUGHQ XUVSU�QJOLFKH)XQNWLRQHQ

GHU &1&�6WHXHUXQJ HLQHU :HUN]HXJPDVFKLQHQ YRQ HLQHU 636 �EHUQRPPHQ XQG GD�

PLW DXFK GHP %HGLHQHU EHVVHU ]XJlQJOLFK >��@�



�� � (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

$QWULHEVVWHXHUXQJ �� 5HJHOXQJVWHFKQLVFKH 6\VWHPH

hEHUDOO GRUW� ZR $QWULHEVV\VWHPH EHWULHEVEHGLQJW EHVRQGHUHQ $QIRUGHUXQJHQ XQWHU�

OLHJHQ� VHW]W VLFK GHU .RQVWUXNWHXU PLW GHU $QZHQGXQJ HUIDKUHQVJHVW�W]WHU $XVOH�

JXQJVUHJHOQ GHP 5LVLNR DXV� GDVV HEHQ GLHVH 5HJHOQ QLFKW ]X GHQ JHZ�QVFKWHQ (U�

JHEQLVVHQ I�KUHQ� 6ROFKH EHVRQGHUHQ $QIRUGHUXQJHQ OLHJHQ ]� %� YRU� ZHQQ HV XP

SUl]LVH 3RVLWLRQLHUXQJ EHL KRKHQ *HVFKZLQGLJNHLWHQ RGHU XP G\QDPLVFKH %HDQVSUX�

FKXQJVVSLW]HQ EHL XQJOHLFKI|UPLJHQ /DVW� RGHU $QWULHEVIXQNWLRQHQJHKW XQG LQ GHQ6\�

VWHPHQ 1LFKWOLQHDULWlWHQ ZLUNHQ� JOHLFKJ�OWLJ� RE UHJHOXQJVWHFKQLVFKHU RGHU PHFKDQL�

VFKHU� VWUXNWXUHOOHU RGHU SDUDPHWULVFKHU $UW� 8QWHU GLHVHQ *HVLFKWVSXQNWHQ HUZHLVW

VLFK GLH 6LPXODWLRQ VROFKHU 6\VWHPH DOV HIIL]LHQWHV 9HUIDKUHQ ]XU UHDOLWlWVQDKHQ $QD�

O\VH XQG GDPLW VRZRKO ]XU VLFKHUHQ DOV DXFK NRVWHQRSWLPDOHQ$XVOHJXQJ YRQ$QWULHEV�

V\VWHPHQ >��@�

%HL GHU 6LPXODWLRQ YRQ $QWULHEVV\VWHPHQ ZHUGHQ GDV =XVDPPHQZLUNHQ XQG GLH
:HFKVHOZLUNXQJHQ GHU PHFKDQLVFKHQ XQG HOHNWULVFKHQ E]Z� HOHNWURQLVFKHQ 6\VWHP�
WHLOH XQWHUVXFKW XQG RSWLPLHUW� 'LH GDEHL YHUZHQGHWHQ 0RGHOOH EDVLHUHQ DXI SK\VLNDOL�
VFKHQ *HVHW]HQ GHU 0HFKDQLN XQG (OHNWURWHFKQLN� GLH DOOJHPHLQ ]X 'LIIHUHQWLDOJOHL�
FKXQJHQ I�KUHQ� 0LW %ORFNVLPXODWRUHQ N|QQHQ EHOLHELJ NRPSOL]LHUWH QLFKWOLQHDUH XQG
]HLWYDULDQWH 'LIIHUHQWLDOJOHLFKXQJHQ GXUFK 6LPXODWLRQ JHO|VW ZHUGHQ >��@�

)�U GHQ $XIEDX HLQHV GLJLWDOHQ 3URWRW\SV LVW GLH ,QWHJUDWLRQ GHU %HZHJXQJVVLPXODWLRQ

XQG GHV 6WHXHUXQJVV\VWHPV HUIRUGHUOLFK� GD GLH 6WHXHUXQJ GDV 9HUKDOWHQ GHVPHFKD�

QLVFKHQ 6\VWHPV HQWVFKHLGHQG EHHLQIOXVVW� 6RPLW ZLUG KLHU I�U GLH 6LPXODWLRQ HLQ $Q�

VDW] YHUIROJW� EHL GHP GLH 0DVFKLQHQVWHXHUXQJ LQ HLQHP %ORFNVLPXODWRU XQG GDV 9HU�

KDOWHQ GHU 0DVFKLQHQG\QDPLN LQ HLQHP0.6�6\VWHP DEJHELOGHW ZLUG� 6R HQWVWHKW GHU

GLJLWDOH 3URWRW\S HLQHU 0DVFKLQH� GHU LP *HJHQVDW] ]XP UHLQHQ �'�.LQHPDWLN�0RGHOO

DOOH G\QDPLVFKHQ (LJHQVFKDIWHQ GHV 6\VWHPV XQG VHLQHU 6WHXHUXQJ EHLQKDOWHW�

'LH%HZHJXQJVVLPXODWLRQ LVW ]XQlFKVW JHRPHWULHEDVLHUW� 6WHXHUXQJHQ ODVVHQ VLFKDP

EHVWHQ PDWKHPDWLVFK PLW5HJHONUHLVHQ EHVFKUHLEHQ� 6RPLW JOLHGHUW VLFK GLH 0RGHOOELO�

GXQJ LQ ]ZHL $EVFKQLWWH� GLH 0RGHOOLHUXQJ GHU 0DVFKLQH LQ HLQHP 0.6�6\VWHP VRZLH

GLH (UVWHOOXQJ HLQHV 5HJHONUHLVHV ]XU $EELOGXQJ GHU 6WHXHUXQJ XQG GHU $QWULHEH LQ HL�

QHP%ORFNVLPXODWRU �$EE� ���� 6RZLUG GLH6LPXODWLRQ GHV9HUKDOWHQV GHU0DVFKLQH XQ�
WHU %HU�FNVLFKWLJXQJ GHU 6WHXHUXQJV� XQG $QWULHEVG\QDPLN P|JOLFK� 'DV 0.6�6\�
VWHP PLW DOOHQ ZHVHQWOLFKHQ G\QDPLVFKHQ (LJHQVFKDIWHQ �EHUQLPPW KLHUEHL GLH %H�
VFKUHLEXQJ GHV 6\VWHPV µ0DVFKLQHµ XQG OLHIHUW (UJHEQLVVH �]� %� ,VW�3RVLWLRQHQ RGHU
'UHK]DKOHQ� ]XU�FN DQ GHQ 5HJHONUHLV >���@�

2IW ZLUG GDV UHDOH PHFKDQLVFKH 6\VWHP HLQHU 0DVFKLQH I�U GLH (QWZLFNOXQJ XQG GHQ
7HVW GHU 6WHXHUXQJ EHQ|WLJW� 'LHVHV OLHJW MHGRFK HUVW VHKU VSlW LP 3URGXNWHQWZLFN�
OXQJV]\NOXV YRU� ,P6LQQHGHV&RQFXUUHQW (QJLQHHULQJ NDQQGLH6WHXHUXQJ I�U HLQH0D�
VFKLQH MHGRFK EHUHLWV DQKDQG HLQHV YLUWXHOOHQ 3URWRW\SV HQWZLFNHOW XQG JHWHVWHW ZHU�
GHQ� 'DPLW ODVVHQ VLFK DXFK 6LFKHUKHLWVULVLNHQ YHUPHLGHQ� GD PDQ PLW GHU YLUWXHOOHQ
0DVFKLQH JHIDKUORV XPJHKHQ NDQQ� =XVlW]OLFK N|QQHQ PLW GHU +DUGZDUH�LQ�WKH�/RRS



��� (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

7HFKQRORJLH �+L/� UHDOH 0DVFKLQHQNRPSRQHQWHQ� GLH EHUHLWV IHUWLJJHVWHOOW VLQG� LQ GLH
YLUWXHOOH 0DVFKLQH LQWHJULHUW ZHUGHQ� XP H[DNWHUH (UJHEQLVVH ]X HU]LHOHQ >��@� �VLHKH
$EE� ���

%HLP (LQVDW] HLQHU YLUWXHOOHQ 0DVFKLQH LQ 9HUELQGXQJ PLW HLQHU UHDOHQ 6WHXHUXQJ VLQG
LP 0RGHOO ]XVlW]OLFK ]X 636�)XQNWLRQHQ �]� %� 9HUVFKDOWHQ YRQ (LQJlQJHQ� $XVJlQ�
JHQ� 0HUNHUQ� &1&�W\SLVFKH )XQNWLRQHQ �]� %� *HVFKZLQGLJNHLWVI�KUXQJ� ,QWHUSROD�
WLRQ� 7UDQVIRUPDWLRQ� /DJHUHJHOXQJ� PLW LKUHQ YHUVFKLHGHQHQ hEHUZDFKXQJV� XQG
.RPSHQVDWLRQVP|JOLFKNHLWHQ YRQ %HGHXWXQJ� :HLWHUKLQ LVW HLQH (FKW]HLW�5�FNNRSS�
OXQJ VHLWHQV GHV 6LPXODWRUV ]ZLQJHQG HUIRUGHUOLFK� GLH GDV UHDOH 0DVFKLQHQYHUKDOWHQ
DXVUHLFKHQG QDFKELOGHW XQG GLH 6HQVRU��$NWRU 6FKQLWWVWHOOH GHU &1& EHGLHQW >��@�

6WHXHUXQJVHQWZLFNOXQJ
'LJLWDOHU 3URWRW\S� 0.6

$XIEDX 0.6�0RGHOO
'HILQLWLRQ 6WHXHUXQJV�
HLQJlQJH
'HILQLWLRQ 6HQVRU�
DXVJlQJH

6WHXHUXQJV�
HQWZLFNOXQJ

6LPXODWLRQ GHU
0HFKDQLN

6LPXODWLRQ XQG
$QDO\VH
9LVXDOLVLHUXQJ GHV
6\VWHPV
9HUIHLQHUXQJ GHV
0RGHOOV

$XIEDX GHV 5HJHO�
NUHLVHV
(LQELQGXQJ GHV
0.6�0RGHOOV
9HUELQGXQJ GHU (LQ�
XQG $XVJlQJH

2SWLPLHUXQJ

$QDO\VH

0.6�0RGHOO

0RGHOO GHU
6WHXHUXQJ X�

$QWULHEH

GHU 0DVFKLQH

6ROO�:HUWH
,VW�:HUWH

(LQJlQJH

6HQVRU�
DXVJlQJH

'LJLWDOHU 3URWRW\S

0.6�0RGHOO
GHU 0DVFKLQH

(LQJlQJH

$XVJlQJH

5HDOH
&1& RGHU

636

6WHXHUXQJVWHVW HLQHU UHDOHQ 6WHXHUXQJ

(FKW]HLW
8PVHW]XQJ X�
6LPXODWLRQ

,QWHUIDFH

+DUGZDUH�LQ�
WKH�/RRS� +L/

0HKUN|USHUVLPXODWLRQ� %ORFNVLPXODWRU���

$EE� �� $XIEDX HLQHV GLJLWDOHQ 3URWRW\SV GXUFK ,QWHJUDWLRQ YRQ %HZHJXQJVVLPXOD�

WLRQ XQG 6WHXHUXQJVPRGHOO

$EODXIVWHXHUXQJ GLVNUHWHU (UHLJQLVVH

'LH NRPSOH[HQ $QIRUGHUXQJHQ EHLP %HWULHE YRQ 0DVFKLQHQ XQG )HUWLJXQJVV\VWHPHQ

EH]�JOLFK $XWRPDWLVLHUXQJ� 5HFKQHUI�KUXQJ XQG )OH[LELOLWlW ODVVHQ VLFK QXU GXUFK GHQ

(LQVDW] YRQ SURJUDPPLHUEDUHQ $EODXIVWHXHUXQJHQ HUI�OOHQ� 6ROFKH VSHLFKHUSURJUDP�

PLHUEDUHQ 6WHXHUXQJHQ �636� �EHUQHKPHQ QHEHQ LKUHQ +DXSWDXIJDEHQ DXV GHU

6FKDOWXQJVWHFKQLN DXFK GLH /|VXQJ ]XVlW]OLFKHU� HUZHLWHUWHU $XIJDEHQ� ZLH ]� %� =lK�



�� � (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

OHQ� 5HFKQHQ XQG 9HUJOHLFKHQ RGHU GLH 9HUDUEHLWXQJ DQDORJHU 6LJQDOH� ZLH GLHV Y� D�
LQ GHU 9HUIDKUHQVWHFKQLN EHQ|WLJW ZLUG� 636ZHUGHQ LQ HLQHU 3URJUDPPLHUVSUDFKH SUR�
JUDPPLHUW� GLH QDFK ',1 ����� XQG ,(&�6WDQGDUG ����� 3DUW �� 3URJUDPPLQJ /DQ�

JXDJH JHQRUPW LVW� 'LH 3URJUDPPDXVJDEH LVW MHGRFK PHLVW 636�VSH]LILVFK XQG QLFKW
GLUHNW DXVWDXVFKEDU >��@� 'LH 3URJUDPPLHUXQJ HUIROJW PLW KHUVWHOOHUVSH]LILVFKHU 636�
3URJUDPPLHUVRIWZDUH� VWDQGDUGPl�LJ DXI 3&�%DVLV� 'LH HUVWHOOWHQ 3URJUDPPH ZHU�
GHQ LQ GLH 636 HLQJHVSLHOW�

$XIJUXQG GHU PDQXHOOHQ (UVWHOOXQJ YRQ 6WHXHUXQJVVRIWZDUH� JHWUHQQW YRQ 'HVLJQ XQG
,PSOHPHQWLHUXQJ GHV ]X VWHXHUQGHQ )HUWLJXQJVV\VWHPV� QLPPW GHU JHVDPWH 3UR]HVV
YLHO =HLW LQ $QVSUXFK� I�KUW OHLFKW ]X 0LVVYHUVWlQGQLVVHQ XQG )HKOHUQ XQG LVW VRPLW NR�
VWHQLQWHQVLY >��@� 'LH DQJHVSURFKHQH.RPSOH[LWlW IOH[LEOHU )HUWLJXQJVV\VWHPH OHJW GD�
KHU QDKH� GLH 6\VWHP� XQG GLH 6WHXHUXQJVHQWZLFNOXQJ LP 6LQQH GHV 6LPXOWDQHRXV (Q�
JLQHHULQJV ]X �EHUODJHUQ �YJO� >��� ���@�� 'HU HQWVFKHLGHQGH 9RUWHLO QHEHQ GHU (QW�
ZLFNOXQJV]HLWYHUN�U]XQJ LVW GLH 5HGX]LHUXQJ YRQ )HKOHUNRVWHQ� GD GXUFK GLH IU�K]HL�
WLJH (LQEH]LHKXQJ GHU 6WHXHUXQJVHQWZLFNOXQJ LQ GHU (QWZXUIVSKDVH YLHOH )HKOHU QLFKW
DXIWUHWHQ� GLH LQ HLQHU VSlWHUHQ 3KDVH KRKH %HKHEXQJVNRVWHQ YHUXUVDFKHQ Z�UGHQ�

0RQLWRULQJ XQG
9LVXDOLVLHUXQJ

.RRUGLQDWLRQ XQG
$EODXIVWHXHUXQJ

UHDOHV )HUWLJXQJVV\VWHP

636
2XWSXW
0RGXO

,QSXW
0RGXO

(U]HXJXQJ GHV
6WHXHUXQJVSURJUDPPV

6]HQDULR $�

6WHXHUXQJ GHV
UHDOHQ )HUWLJXQJV\VWHPV

6]HQDULR %�

3UR]HVVLQWHUIDFH

2XWSXW
0RGXO

,QSXW
0RGXO

6WHXHUXQJVHQWZLFNOXQJ
6LPXODWLRQ GHV $QODJHQ�
XQG 6WHXHUXQJVPRGHOOV

$EE� �� 0RGHOOLHUXQJ XQG 6LPXODWLRQ YRQ $QODJH XQG 6WHXHUXQJ I�U (QWZLFNOXQJ

XQG 7HVW YRQ 6WHXHUXQJVVRIWZDUH �QDFK >��@�



��� (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

)�U GHQ (QWZXUI HLQHU $QODJH XQG GHU ]XJHK|ULJHQ 6WHXHUXQJ ZLUG DQKDQG GHU 6\�
VWHPVSH]LILNDWLRQ DXV GHQ EHQ|WLJWHQ .RPSRQHQWHQ HLQ 0RGHOO GHV IOH[LEOHQ 3URGXNWL�
RQVV\VWHPV DXIJHEDXW� 'LHV GLHQW ]XU /D\RXWSODQXQJ XQG LQ GHU 6LPXODWLRQ I�U 9LVXDOL�
VLHUXQJ XQG 0RQLWRULQJ� 'LH $EODXIVWHXHUXQJ ZLUG LQ HLQHP .RRUGLQDWLRQVPRGHOO GHU
.RPSRQHQWHQ DEJHELOGHW� GDV GHUHQ .RRSHUDWLRQV� XQG .RQNXUUHQ]YHUKDOWHQ HQWKlOW�
'DV .RRUGLQDWLRQVPRGHOO ELOGHW ]XVDPPHQ PLW GHU 9LVXDOLVLHUXQJVNRPSRQHQWH GDV
6LPXODWLRQVPRGHOO GHV )HUWLJXQJVV\VWHPV �$EE� ���� )�U GLH $EVWLPPXQJ PLW GHU
UHDOHQ 6\VWHPVWHXHUXQJ ZLUG VFKOLH�OLFK GLH 6HQVRU�$NWRU�6FKQLWWVWHOOH GHILQLHUW�

=XU DEVFKLH�HQGHQ 9DOLGLHUXQJ GHU PRGHOOLHUWHQ .RPSRQHQWHQ XQG GHU 6WHXHUXQJV�
VWUXNWXU DQKDQGGHU 6SH]LILNDWLRQ GHV6\VWHPVHLJQHQ VLFK IRUPDOH$QDO\VH�0HWKRGHQ
ZLH VLH LQ >��@ EHVFKULHEHQ ZHUGHQ� 'DEHL ODVVHQ VLFK TXDOLWDWLYH �]� %� 6WUXNWXUDQD�
O\VH� XQG TXDQWLWDWLYH 9HUIDKUHQ �]� %� 6LPXODWLRQ ]XU /HLVWXQJVEHZHUWXQJ� XQWHUVFKHL�
GHQ� $XV GHP0RGHOO NDQQ OHW]WHQGOLFK GXUFK $EOHLWXQJ YRQ 6WHXHUXQJVVLJQDOHQ DXWR�
PDWLVFK GLH YROOVWlQGLJH XQG IHKOHUIUHLH 6WHXHUXQJVORJLN JHQHULHUW ZHUGHQ� GLH LQ HLQ
6WHXHUXQJVSURJUDPP I�U HLQH 636 �EHUVHW]W ZHUGHQ NDQQ RGHU PLW GHU GDV )HUWL�
JXQJVV\VWHP �EHU HLQ 3UR]HVVLQWHUIDFH GLUHNW JHVWHXHUW ZLUG�

����� $EODXIVLPXODWLRQ GHU )HUWLJXQJ

'LH $EODXI� RGHU 6\VWHPVLPXODWLRQ NDQQ PLW HLQHP KRKHQ *UDG DQ $EVWUDNWLRQ EHWULH�
EHQ ZHUGHQ� ZDV VLFK LQ HLQHU 5HGXNWLRQ YRQ (UHLJQLVVHQ XQG =XVWlQGHQ DXVGU�FNW
>��@� 6RPLW EHVLW]W GLHVH $UW GHU 6LPXODWLRQ HLQ VHKU EUHLWHV$QZHQGXQJVJHELHW EHL 3OD�
QXQJ� 5HDOLVLHUXQJ XQG %HWULHE YRQ WHFKQLVFKHQ 6\VWHPHQ >��@� 'HU (LQVDW]VFKZHU�
SXQNW ODJ XUVSU�QJOLFK DXI GHU 3ODQXQJVDEVLFKHUXQJ� =XQHKPHQG ZLUG GLH $EODXIVL�
PXODWLRQ GXUFKJlQJLJ LQ DOOHQ 3KDVHQ GHV 3ODQXQJV� XQG 5HDOLVLHUXQJVSUR]HVVHV JH�
QXW]W XQG ILQGHW LKUH $QZHQGXQJ DXFK LQ GHU $EODXIVWHXHUXQJ ZlKUHQG GHV %HWULHEV
>��@� 'DEHL �EHUVFKQHLGHW VLFK GLH $QZHQGXQJ PLU GHU LQ ����� EHVFKULHEHQHQ 6WHXH�
UXQJVVLPXODWLRQ�ZREHL GLH$EODXIVLPXODWLRQ YRU DOOHP$XIJDEHQGHU 336�EHUQHKPHQ
NDQQ� GLH 6WHXHUXQJVVLPXODWLRQ �1& XQG /&� PHKU (FKW]HLW�6WHXHUXQJVDXIJDEHQ�

'LH $EODXIVLPXODWLRQ LVW YRU DOOHP I�U 3UREOHPVWHOOXQJHQ SUlGHVWLQLHUW� GLH ZHJHQ LKUHU
.RPSOH[LWlW XQG ZHJHQ GHV )HKOHQV DQDO\WLVFKHU PDWKHPDWLVFKHU 0RGHOOH QLFKW PLW
DQGHUHQ 0LWWHOQ JHO|VW ZHUGHQ N|QQHQ� 0LW GHU $EODXIVLPXODWLRQ ODVVHQ VLFK HLQH 9LHO�
]DKO YRQ (LQIO�VVHQ� $EKlQJLJNHLWHQ XQG QHEHQOlXILJHU 3UR]HVVH DEELOGHQ� ZREHL
JUR�H 'DWHQPHQJHQ YHUDUEHLWHW ZHUGHQ N|QQHQ >��@� 'HU $EODXI XQDEKlQJLJHU 3UR�
]HVVH XQWHU GHP (LQIOXVV ]XIlOOLJHU (UHLJQLVVH ZLUG DOV ]HLWG\QDPLVFKHV 3UR]HVVYHU�
KDOWHQ EH]HLFKQHW� 0LW GHU $EODXIVLPXODWLRQ ODVVHQ VLFK DOWHUQDWLYH )HUWLJXQJVV]HQD�
ULHQ XQG GDV /HLVWXQJVYHUKDOWHQ YRQ 3URGXNWLRQVV\VWHPHQ XQWHUVXFKHQ� GLH GXUFK
]HLWG\QDPLVFKH 3UR]HVVH JHSUlJW VLQG �$EE� ����

+HXWH ZLUG I�U GLH 'XUFKI�KUXQJ YRQ $EODXIVLPXODWLRQ ]XPHLVW VSH]LHOOH 6LPXODWLRQV�
VRIWZDUH HLQJHVHW]W� PLW GHU 0RGHOOH DXI %DVLV SDUDPHWULHUEDUHU 0RGHOOHOHPHQWH JUD�
SKLVFK�LQWHUDNWLY HUVWHOOW XQG JHlQGHUW ZHUGHQ N|QQHQ� (V KDQGHOW VLFK EHL GHQ0RGHO�



�� � (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

OHOHPHQWHQ LP $OOJHPHLQHQ XP VSH]LDOLVLHUWH XQG NRPSOH[H (OHPHQWH� GLH UHDOHQ 6\�
VWHPHOHPHQWHQ HQWVSUHFKHQ >��@� 'HU LQ GLHVHU $UEHLW YRUJHVWHOOWH $QVDW] ]HLJW 0|J�
OLFKNHLWHQ DXI GLH0RGHOOHOHPHQWH VFKRQZlUHQ GHU (QWZLFNOXQJ GHU UHDOHQ 6\VWHPHOH�
PHQWH ]X HU]HXJHQ� XP VLH GDQQ GLUHNW I�U GLH 3ODQXQJ YRQ $QODJHQ HLQVHW]HQ ]X N|Q�
QHQ�

'HU $XIEDX HLQHV 6LPXODWLRQVPRGHOOV I�U GLH $EODXIVLPXODWLRQ EHJLQQW PLW GHU 9RUEH�
UHLWXQJ� EHL GHU QDFK GHU =LHOGHILQLWLRQ GLH 'DWHQDNTXLVLWLRQ IROJW� 'DEHL ZHUGHQ I�U GDV
6\VWHP UHOHYDQWH WHFKQLVFKH 'DWHQ� 2UJDQLVDWLRQVGDWHQ XQG 6\VWHPODVWGDWHQ JH�
VDPPHOW �VLHKH 7DEHOOH ��� 'HU OHW]WH 6FKULWW GHU 9RUEHUHLWXQJ LVW GLH (UVWHOOXQJ GHV 6L�
PXODWLRQVPRGHOOV� 'DEHL ZLUG ]XQlFKVW YRQ HLQHP JHGDQNOLFKHQ 0RGHOO DXVJHJDQ�
JHQ� GDV LQ IRUPDOH� YRUGHILQLHUWH 6WUXNWXUHQ GHU 0RGHOOZHOW XPJHVHW]W ZLUG� ZDV MH
QDFK 6LPXODWRU PLWWHOV GHU YRQ GHU %HQXW]XQJVREHUIOlFKH YRUJHJHEHQHQ )XQNWLRQDOL�
WlW HUIROJHQ NDQQ� (LQ 6LPXODWLRQVPRGHOO NDQQ ]� %� DXIJHEDXW ZHUGHQ� LQGHP0RGHOOH�
OHPHQWH DXVJHZlKOW� SRVLWLRQLHUW� YHUEXQGHQ XQG SDUDPHWULVLHUW ZHUGHQ� (EHQVR N|Q�
QHQ 6LPXODWLRQVVSUDFKHQ ]XU %HVFKUHLEXQJ JHQXW]W ZHUGHQ� 6LH ZHUGHQ X� D� EHVRQ�
GHUV I�U VROFKH 0RGHOOH RGHU 0RGHOOWHLOH JHQXW]W� GLH VLFK JUDSKLVFK VFKZHU RGHU QLFKW
HLQGHXWLJ EHVFKUHLEHQ ODVVHQ >��@�

0LW GHP 6LPXODWLRQVPRGHOO ZHUGHQ LP 6LPXODWRU ([SHULPHQWH GXUFKJHI�KUW� XP VSH�
]LHOOH 6\VWHPJU|�HQ ]X EHVWLPPHQ� (LQ ZLFKWLJHU 3XQNW EHVWHKW ]XQlFKVW GDULQ� GDV
0RGHOO DQKDQG GHU 6LPXODWLRQVHUJHEQLVVH ]X YHULIL]LHUHQ E]Z� ]X YDOLGLHUHQ� 'XUFK GLH
V\VWHPDWLVFKH 9DULDWLRQ YRQ 3DUDPHWHUQ XQG�RGHU GHU 6WUXNWXU GHV NRUUHNWHQ 0RGHOOV
ODVVHQ VLFK XQWHUVFKLHGOLFKH 6]HQDULHQ KLQVLFKWOLFK LKUHV /HLVWXQJVYHUKDOWHQV YHUJOHL�
FKHQ�:HQQ GLH HU]LHOWHQ (UJHEQLVVH GLH JHVWHOOWHQ =LHOH HUI�OOHQ XQG NHLQH QHXHQ )UD�
JHVWHOOXQJHQ DXIWUHWHQ� N|QQHQ VLH LQ GHU 5HDOLWlW XPJHVHW]W ZHUGHQ�

$OWHUQDWLYH 6]HQDULHQ

- 5HVVRXUFHQ]XWHLOXQJ

- $XVODVWXQJ

- 3ULRULWlWHQ

=HLWG\QDPLVFKHV 3UR]HVVYHUKDOWHQ

- $EODXI XQDEKlQJLJHU 3UR]HVVH

- $XVZLUNXQJHQ JHPHLQVDPHU
5HVVRXUFHQQXW]XQJ

- $XVZLUNXQJHQ ]XIlOOLJHU (UHLJQLVVH

/HLVWXQJVYHUKDOWHQ

- 5HVVRXUFHQDQIRUGHUXQJHQ

- 'XUFKODXI]HLWHQ

- %HOHJXQJ$EODXIVLPXODWLRQ

$EE� �� 8QWHUVXFKXQJVVFKZHUSXQNWH GHU $EODXIVLPXODWLRQ �QDFK >���@�
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��� 6LPXODWLRQVGDWHQ LQ GHQ 3ODQXQJVEHUHLFKHQ

,Q >��@ ZLUG GLH 9RUJHKHQVZHLVH EHL GHU 6LPXODWLRQ LQ GUHL 3KDVHQ JHJOLHGHUW� GLH 9RU�

EHUHLWXQJ� GLH 'XUFKI�KUXQJ XQG GLH $XVZHUWXQJ� ,Q GLH 9RUEHUHLWXQJ IlOOW GHU $XIEDX
GHU 'DWHQEDVLV� ZDV VLFK DQ GHU =LHOVHW]XQJ �� 3URGXNWHQWZLFNOXQJ RGHU $QODJHQSOD�
QXQJ �� RULHQWLHUW�

'LH 4XDOLWlW XQG GLH KLQUHLFKHQGH 9ROOVWlQGLJNHLW GHU ]XJUXQGHOLHJHQGHQ 'DWHQ VLQG
PD�JHEOLFK I�U GHQ (UIROJ YRQ 3ODQXQJV� XQG 6LPXODWLRQVDXIJDEHQ� $XI GHQ XQWHU�
VFKLHGOLFKHQ 3ODQXQJVHEHQHQ ZHUGHQ 'DWHQ EHQ|WLJW� GLH ]XP HLQHQ I�U GLHVH (EHQH
QHX JHQHULHUW ZHUGHQP�VVHQ� ZDV GLH SODQHULVFKHQ 5DQGEHGLQJXQJHQ GLHVHU (EHQH
DXVPDFKW� RGHU GLH ]XP DQGHUHQ DXV HLQHU WLHIHUOLHJHQGHQ (EHQH �EHUQRPPHQ ZHU�
GHQ �$EE� ���� 'LH 3ODQXQJVHUJHEQLVVH DXV GHQ GDUXQWHUOLHJHQGHQ (EHQHQ VLQG LP
KLHU YRUJHVWHOOWHQ VLPXODWLRQVEDVLHUWHQ $QVDW] 6LPXODWLRQVHUJHEQLVVH� +HUN|PPOLFKH
3ODQXQJV� XQG %HUHFKQXQJVPHWKRGHQ EHKDOWHQ DXFK ZHLWHUKLQ LKUH $QZHQGXQJVIHO�
GHU� GLH GRUW HU]LHOWHQ (UJHEQLVVH ODVVHQ VLFK MHGRFK GXUFK 6LPXODWLRQ YHULIL]LHUHQ XQG
VRPLW LQ HLQ VLPXODWLRQVEDVLHUWHV *HVDPWV]HQDULR LQWHJULHUHQ�

$QODJH=HOOH0DVFKLQH

$QRUGQXQJ�
9HUI�JEDUNHLW�
6WUDWHJLHQ� ���

/D\RXW�
7DNW]HLW�
9HUI�JEDUNHLW�

*HQDXLJNHLW�
$UEHLWVUDXP�
0DVFKLQHQ�

.UlIWH�
%HZHJXQJHQ�
IOH[LEOH .|USHU�

6LPXODWLRQVHUJHEQLVVH8QWHUQHKPHQ ('0� (53

)XQNWLRQ

)(0�0RGHOO

0.6�0RGHOO

6WHXHUXQJV�
PRGHOO 1&

�'�.LQHPDWLN
0RGHOO

6WHXHUXQJV�
PRGHOO /&

$EODXI�
PRGHOO

'08

.RQVWUXNWLRQV�

PRGHOO� ���

/HLVWXQJV�
YHUKDOWHQ�
$EODXIORJLN� ���

.RPPXQLNDWLRQ�
=HLWGDXHU YRQ
$NWLRQHQ�
$NWLRQVIROJH� ���

.LQHPDWLN�
'\QDPLN�
6WHXHUXQJ�
6W|UYHUKDOWHQ� ���

:HUNVWRIIHLJHQ�
VFKDIWHQ� ���

�'�&$' *HRPHWULH�

XQG 3ODQXQJVGDWHQ

���

���

$EE� �� %RWWRP�XS $QVDW] HLQHU VLPXODWLRQVEDVLHUWHQ .RQVWUXNWLRQ XQG 3ODQXQJ LQ

GHU 3URGXNWLRQVWHFKQLN �YJO� >��� ���@�
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����� &$'�EDVLHUWH 6LPXODWLRQVGDWHQ LQ GHU 3URGXNWHQWZLFNOXQJ

'LH %DVLVGDWHQ I�U 6LPXODWLRQHQ ZlKUHQG GHU 3URGXNWHQWZLFNOXQJZHUGHQ LQ �'�&$'�
6\VWHPHQ HU]HXJW� 'DV �'�&$' HUODXEW GLH YROOVWlQGLJH XQG HLQGHXWLJH UHFKQHULQ�
WHUQH 5HSUlVHQWDWLRQ GHU JHRPHWULVFKHQ )RUP SK\VLNDOLVFKHU 2EMHNWH� VR GDVV GLHVH
LQ LKUHU JHVDPWHQ.RPSOH[LWlW UHDOLWlWVQDKGDUVWHOOEDU VLQG� 6LH ELOGHQ VRPLW GLH*UXQG�
ODJH I�U GHQ $XIEDX YLUWXHOOHU 0DVFKLQHQ XQG HUP|JOLFKHQ GLH 8QWHUVW�W]XQJ GHV JH�
VDPWHQ 3UR]HVVHV GHU 3URGXNWHQWVWHKXQJ >��@�

$OV )RUPDW I�U GLH 'DWHQVSHLFKHUXQJ ELHWHW VLFK 67(3 DQ� 'DPLW LVW HLQ 5HIHUHQ]PR�
GHOO I�U 3URGXNWGDWHQPRGHOOH EHVFKULHEHQ� GDV LQ VHLQHU HUVWHQ YHU|IIHQWOLFKWHQ 9HU�
VLRQ FD� ���� 6HLWHQ XPIDVVW� (V GLHQW YRU DOOHP GHU 6WDQGDUGLVLHUXQJ GHV 'DWHQDXV�
WDXVFKV� GLH JOREDOH =LHOVHW]XQJ OLHJW MHGRFK LQ GHU P|JOLFKVW YROOVWlQGLJHQ hEHUWUDJ�
EDUNHLW GHU 3URGXNWGDWHQ� 1HEHQ GHP UHLQHQ *HRPHWULHWUDQVIHU VROOHQ DXFK 7RSROR�
JLHQ� )RUP�)HDWXUHV� 7ROHUDQ]HQ� 0DWHULDOGDWHQ� 'DWHQ �EHU 2EHUIOlFKHQEHVFKDIIHQ�
KHLW XQGDXFK'DWHQ DXV VSlWHUHQ/HEHQV]\NOHQ �]� %�:DUWXQJ� HLQHV 3URGXNWHV �EHU�
WUDJHQ ZHUGHQ >���@� 9LHOH 7HLOH YRQ 67(3� GLH QLFKW DOOHLQH .RQVWUXNWLRQVGDWHQ EHWUHI�
IHQ VLQG MHGRFKQRFK LQ(QWZLFNOXQJ� (LQH EUHLWH1XW]XQJZLUGHUVW LQ GHQ QlFKVWHQ -DK�
UHQ P|JOLFK ZHUGHQ�

)�U GLH EHVWP|JOLFKH $QZHQGXQJ YRQ �'�&$' LP 3URGXNWHQWVWHKXQJV]\NOXV ELHWHQ
VLFK SDUDPHWULVFKH 0RGHOOLHUHU DQ� 0LW GHP SDUDPHWULVFKHQ (QWZXUI NDQQ GHU .RQ�
VWUXNWHXU GLH )OH[LELOLWlW VHLQHU (QWZ�UIH HUKHEOLFK VWHLJHUQ� 0LW +LOIH GHU 3DUDPHWULN
ODVVHQ VLFK G\QDPLVFK DVVR]LDWLYH 9HUELQGXQJHQ ]ZLVFKHQ SURGXNWEHVFKUHLEHQGHQ
'DWHQ �*HRPHWULH� %HPD�XQJ� XQG IHUWLJXQJVSODQHULVFKHQ ��WHFKQLVFKHQ $VSHNWHQ
DEELOGHQ >��@� (LQH YLHOYHUVSUHFKHQGH (QWZLFNOXQJ LVW GLH ,QWHJUDWLRQ SDUDPHWULVFKHU
'DWHQ LQ 67(3� 'DPLW ZLUG GLH hEHUWUDJXQJ YRQ SDUDPHWULVFKHQ %H]�JHQ ]ZLVFKHQ
*HRPHWULHLQIRUPDWLRQHQ P|JOLFK� 0LW GLHVHU 6SH]LIL]LHUXQJ ZLUG HV ]XN�QIWLJ P|JOLFK
VHLQ� bQGHUXQJHQ LQ HLQHP %HUHFKQXQJVSURJUDPP �]� %� )(0� GLUHNW GXUFK GLH bQGH�
UXQJ GHU 3DUDPHWULVLHUXQJ DQ GDV &$'�6\VWHP ]XU�FN]XJHEHQ� :HLWHUKLQ LVW DXFK
HLQH )(0� XQG 0HFKDWURQLN�6FKQLWWVWHOOHQVSH]LILNDWLRQ LQ GHU 3ODQXQJ >���@�

(OHNWURQLN�&$' �(�&$'� ZLUG EHL GHU (QWZLFNOXQJ YRQ HOHNWURQLVFKHQ 6FKDOWXQJHQ
�6FKDOWSODQHQWZXUI�� EHLP /HLWHUSODWWHQHQWZXUI XQG DXFK EHL GHU (OHNWURNRQVWUXNWLRQ
HLQJHVHW]W� )�U YLUWXHOOH 0DVFKLQHQ VLQG ]XP HLQHQ GLH :HFKVHOZLUNXQJHQ ]ZLVFKHQ
/HLWHUSODWWHQ E]Z� HOHNWULVFKHQ %DXJUXSSHQ XQG GHP *HKlXVH EHLP (LQEDX UHOHYDQW�
hEHUSU�IW ZHUGHQGLHVH GXUFK �'�(LQEDXXQWHUVXFKXQJHQ� >��@ EHVFKUHLEW GLHVHQ7KH�
PHQNRPSOH[ JHQDXHU� =XP DQGHUHQ NDQQ HLQH 6LPXODWLRQ GHU :lUPHDXVEUHLWXQJ DQ
HOHNWURQLVFKHQ 6FKDOWXQJHQ YRUJHQRPPHQ ZHUGHQ� (LQ ZHLWHUHU $VSHNW LVW GLH ,QVWDO�
ODWLRQVSODQXQJ� EHL GHU GLH 9HUNDEHOXQJ DXV GHU (OHNWURNRQVWUXNWLRQ LQ GHU 0DVFKLQH
YHUOHJW ZHUGHQ PXVV� 'DEHL WUHWHQ :HFKVHOZLUNXQJHQ ]ZLVFKHQ GHU *HRPHWULH GHU
0DVFKLQH XQG GHU QRWZHQGLJHQ ,QVWDOODWLRQ DXI� ,Q >���@ ZLUG QlKHU DXI GLHVH 3UREOH�
PDWLN HLQJHJDQJHQ�



��� (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

'LH *HRPHWULHGDWHQ ZHUGHQ LQ GHQ 6LPXODWLRQVV\VWHPHQ LQ GHU 5HJHO QLFKW LQ GHQ RUL�
JLQDO &$'�)RUPDWHQ YHUZHQGHW� -H QDFK 6LPXODWLRQVDUW ZHUGHQ GLH 'DWHQ �EHU
6FKQLWWVWHOOHQ LQ GLH EHQ|WLJWHQ )RUPDWH �EHUVHW]W �$EE� ���� 0RGHUQH &$'�6\VWHPH
DUEHLWHQ DXI %DVLV YRQ 9ROXPHQPRGHOOHQ� ZREHL %�5HS�0RGHOOH DPZHLWHVWHQ YHUEUHL�
WHW VLQG >��@� %HL LKQHQ ZLUG GDV ]X EHVFKUHLEHQGH 9ROXPHQ GXUFK HLQH 0HQJH YRQ WR�
SRORJLVFK YHUEXQGHQHQ )OlFKHQ EHVFKULHEHQ� ZHOFKH GLH2EHUIOlFKH GHV WHFKQLVFKHQ
.|USHUV GDUVWHOOHQ >��@� $QDO\WLVFKH )OlFKHQ ZLH HEHQH� ]\OLQGULVFKH� NRQLVFKH RGHU
VSKlULVFKH )OlFKHQ ZHUGHQ GDEHL LP 0RGHOO DQDO\WLVFK H[DNW ZLHGHUJHJHEHQ�

%HLP 7UDQVIHU LQ DSSUR[LPLHUWH )RUPDWHZHUGHQ GLH )OlFKHQ E]Z� GLH*HRPHWULH GXUFK
JHHLJQHWH 5HSUlVHQWDWLRQHQ HUVHW]W� )�U )(0 ZLUG HLQH *HRPHWULH LP 3UHSURFHVVLQJ
DXWRPDWLVFK LQ ILQLWH (OHPHQWH YHUQHW]W� HLQ]XVWHOOHQ LVW GDEHL OHGLJOLFK GHU 1HW]W\S
XQG� �EHU GLH )HLQKHLW GHV 1HW]HV� GLH *HQDXLJNHLW� ,Q GHU �'�.LQHPDWLN 6LPXODWLRQ
ZHUGHQ PHLVW )OlFKHQPRGHOOH HLQJHVHW]W� GLH HLQHQ 6SH]LDOIDOO GHU %�5HS�0RGHOOH
GDUVWHOOHQ� VRJHQDQQWH 3RO\KHGUD� 'DEHL ZHUGHQ DOV )OlFKHQW\SHQ QXU (EHQHQ XQG
DOV .DQWHQW\SHQ QXU JHUDGH /LQLHQ XQWHUVW�W]W� (LQ W\SLVFKHU 9HUWUHWHU LVW GDV 6WHUHROL�
WKRJUDSKLH )RUPDW �67/�� EHL GHP GLH $X�HQIOlFKH WULDQJXOLHUW ZLUG� 6ROFKH )OlFKHQ�
PRGHOOH ]HLFKQHQ VLFK GXUFK HLQIDFKH LQWHUQH$OJRULWKPHQ XQGGDPLW KRKHQXPHULVFKH
6WDELOLWlW DXV >��@� 6RPLW ODVVHQ VLFK $XIJDEHQ ZLH .ROOLVLRQV�EHUSU�IXQJHQ OHLFKW O|�
VHQ� 'LHVH 0RGHOOH EHLQKDOWHQ DEHU LQ GHU 5HJHO NHLQH ,QIRUPDWLRQHQ �EHU 9ROXPHQ�
EHL HLQHU )OlFKH NDQQ OHGLJOLFK IHVWJHVWHOOW ZHUGHQ� RE VLFK HLQH 6HLWH DX�HUKDOE RGHU
LQQHUKDOE GHV ]XJHK|ULJHQ .|USHUV EHILQGHW�

'HU 1DFKWHLO IHKOHQGHU 9ROXPHQLQIRUPDWLRQZLUG LQ 9R[HOPRGHOOHQ EHVHLWLJW� 'LHVH0R�
GHOOH ZHUGHQ GDGXUFK JHQHULHUW� GDVV ]X EHVFKUHLEHQGH .|USHU NRPSOHWW PLW JOHLFKDU�
WLJHQ 9ROXPHQHOHPHQWHQ �9R[HO� JHI�OOW ZHUGHQ >��@� 'DEHL ZLUG ]XHUVW DXFK HLQ )Ol�
FKHQPRGHOO HU]HXJW� GDV GDQQ PLW :�UIHOQ DXVJHI�OOW ZLUG� 'LH *HQDXLJNHLW GHV 0R�
GHOOV OlVVW VLFK ]XHUVW �EHU GLH*HQDXLJNHLW GHV)OlFKHQPRGHOOV� GDQQ�EHU GLH.DQWHQ�
OlQJH GHU :�UIHO EHVWLPPHQ� 9R[HOPRGHOOH EHQ|WLJHQ ELV ]X ��� ZHQLJHU 6SHLFKHU�
SODW] DOV GLH XUVSU�QJOLFKHQ &$'�0RGHOOH� EHLQKDOWHQ DEHU DOOH UHOHYDQWHQ ,QIRUPDWLR�
QHQ I�U 9LVXDOLVLHUXQJ XQG 9ROXPHQUHSUlVHQWDWLRQ� 6RPLW ZHUGHQ VLH KlXILJ LQ '08�
$QZHQGXQJHQ HLQJHVHW]W�

�'�&$' 9ROXPHQPRGHOO )(0�1HW] )OlFKHQPRGHOO �DSSUR[LPLHUW� 9R[HOPRGHOO

$EE� �� *HRPHWULHUHSUlVHQWDWLRQ I�U XQWHUVFKLHGOLFKH 6LPXODWLRQVDUWHQ DP %HL�

VSLHO HLQHU .XJHO �6FKQLWWGDUVWHOOXQJ�



�� � (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

%HL GHU hEHUQDKPH YRQ &$'�'DWHQ LQ 6LPXODWLRQVV\VWHPH ZLUG LQ GHU 5HJHO ]XVlW]�
OLFK ]XU 'DWHQNRQYHUWLHUXQJ HLQH 'DWHQYHUHLQIDFKXQJ GXUFKJHI�KUW� GD XQZLFKWLJH
JHRPHWULVFKH'HWDLOV GLH5HFKQHUNDSD]LWlW XQQ|WLJ EHODVWHQ� 'LH'DWHQYHUHLQIDFKXQJ
NDQQ HQWZHGHU PDQXHOO RGHU DXWRPDWLVFK JHVFKHKHQ� %HL GHU PDQXHOOHQ 9RUJHKHQV�
ZHLVH ZLUG HLQ YHUHLQIDFKWHV (UVDW]PRGHOO NRQVWUXLHUW� ZLH HV LQ $EE� �� DP %HLVSLHO
GHU +lQJHEDKQ RGHU GHU )|UGHUVWUHFNH DXV $OXSURILO GXUFKJHI�KUW ZXUGH� 'LHVH (U�
VDW]PRGHOOH GLHQHQ ]XU HLQIDFKHQ 9LVXDOLVLHUXQJ� ]� %� LQ GHU /D\RXWSODQXQJ RGHU I�U
95�6]HQDULHQ� 'LH DXWRPDWLVFKH 'DWHQUHGXNWLRQ XQG �YHUHLQIDFKXQJ NDQQ LQ 6\VWH�
PHQ DQJHZDQGW ZHUGHQ� LQ GLH �EHU 'DWHQVFKQLWWVWHOOHQ GLH NRPSOH[HQ &$'�2ULJLQDO�
JHRPHWULHQ LPSRUWLHUW ZHUGHQ�ZR DEHU QLFKW DOOH'HWDLOV I�U GLH $XIJDEHQVWHOOXQJZLFK�
WLJ VLQG� 'DWHQUHGXNWLRQ KHL�W� GDVV 'HWDLOV ELV ]X HLQHU EHVWLPPWHQ *U|�H JHO|VFKW
RGHU XQWHUGU�FNW ZHUGHQ� 'DV NDQQ DXWRPDWLVFK ]� %� PLW 8QWHUREMHNWHQ� %RKUXQJHQ
E]Z� /|FKHUQ RGHU )DVHQ JHVFKHKHQ� 8QWHU 'DWHQYHUHLQIDFKXQJ IlOOW� GDVV DXWRPD�
WLVFK NOHLQH 8QWHUREMHNWH HLQHV EHVWLPPWHQ *U|�HQEHUHLFKV XQG PLW PHKU DOV VHFKV
)OlFKHQ GXUFK LKUH TXDGHUI|UPLJHQ $XVGHKQXQJVEHUHLFKH �%RXQGLQJ�%R[HV� HUVHW]W
ZHUGHQ �$EE� ���� 'LH *U|�H HLQHV 8QWHUREMHNWV NDQQ GDEHL GXUFK GLH /lQJH GHU 'LD�
JRQDOHQ VHLQHU %RXQGLQJ�%R[ EHVWLPPW ZHUGHQ�

2ULJLQDOSURILO DEVWUDKLHUWHV 3URILO

+lQJHEDKQ DEVWUDKLHUWH /HLWHUSODWWH �'�&$' %DXHOHPHQWH DOV %RXQGLQJ�%R[HV

;

<

<

;

+lQJHEDKQ

$EE� �� $EVWUDKLHUXQJ YRQ 0RGHOOHOHPHQWHQ ]XU 5HGX]LHUXQJ GHU HUIRUGHUOLFKHQ

5HFKHQOHLVWXQJ I�U GLH 9LVXDOLVLHUXQJ



��� (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

����� 'DWHQHUKHEXQJ I�U GLH $EODXIVLPXODWLRQ

'LH $EODXIVLPXODWLRQ ZLUG VFKZHUSXQNWPl�LJ EHL 3UREOHPHQ HLQJHVHW]W� GLH ZHJHQ LK�
UHU .RPSOH[LWlW XQG 9LHOVFKLFKWLJNHLW QLFKW PLW DQGHUHQ 0HWKRGHQ O|VEDU VLQG� )ROJOLFK
LVW GHU $XIEDX HLQHV $EODXIVLPXODWLRQVPRGHOOV GXUFK HLQHQ KRKHQ ,QIRUPDWLRQVEHGDUI
JHNHQQ]HLFKQHW� 'HU %HVFKDIIXQJVDXIZDQG OLHJW ]XQlFKVW LQ GHU0HQJH GHU QRWZHQGL�
JHQ'DWHQ� -H QDFK$XIJDEHQVWHOOXQJP�VVHQHLQH 9LHO]DKO YRQ $UEHLWVSOlQHQ�$XIWUl�
JHQ� 6W�FNOLVWHQ� 0DVFKLQHQ� XQG 5HVVRXUFHQLQIRUPDWLRQHQ� 6FKLFKWSOlQHQ XQG DQ�
GHUHQ VLPXODWLRQVUHOHYDQWHQ ,QIRUPDWLRQHQ �EHUQRPPHQ ZHUGHQ >���@� :HQQ GLHVH
,QIRUPDWLRQHQ EHUHLWV LQ ('9�6\VWHPHQ YRUKDQGHQ VLQG� N|QQHQ6LH KlXILJ GLUHNW �EHU
GLH YRUKDQGHQHQ6FKQLWWVWHOOHQ GHU 6LPXODWLRQVZHUN]HXJH JHODGHQZHUGHQ� 'LH$UEHLW
PLW H[WHUQHQ 'DWHQEHVWlQGHQ NDQQ ]XVlW]OLFKHQ $XIZDQG HUIRUGHUQ� )�U 6LPXODWRUHQ
JLEW HV DEHU LQ GHU 5HJHO DOOJHPHLQH �]� %� ';) I�U /D\RXWGDWHQ� 64/� RGHU VLPXODWRU�
VSH]LILVFKH 6FKQLWWVWHOOHQ �]� %� I�U 7UDFHGDWHQ�� GLH GHQ 'DWHQDXVWDXVFK XQWHUVW�W]HQ
>��@�

7DEHOOH � JLEW HLQHQhEHUEOLFN �EHU GLH'DWHQ� GLH I�U GLH$EODXIVLPXODWLRQ EHQ|WLJW ZHU�
GHQ� 'DEHL VLQG GLH 'DWHQ� GLH I�U GLH 6\VWHPLQWHJUDWLRQ YRQ0DVFKLQHQ UHOHYDQW VLQG�
JUDX KLQWHUOHJW� (LQH 6WUXNWXULHUXQJ GLHVHU 'DWHQ ZLUG LQ .DSLWHO � YRUJHQRPPHQ�

7DEHOOH � %HQ|WLJWHQ 'DWHQ I�U GLH $EODXIVLPXODWLRQ �QDFK >��@�

- 6\VWHPODVWGDWHQ

- 2UJDQLVDWLRQVGDWHQ

- WHFKQLVFKH 'DWHQ

J $XIWUDJVHLQODVWXQJ �3URGXNWLRQVDXIWUlJH� 7UDQVSRUW�
DXIWUlJH� 0HQJHQ� 7HUPLQH�

J 3URGXNWGDWHQ �$UEHLWVSOlQH� 6W�FNOLVWHQ�

J $UEHLWV]HLW� �3DXVHQUHJHOXQJ� 6FKLFKWPRGHOOH�
RUJDQLVDWLRQ

J 5HVVRXUFHQ� �:HUNHU� 0DVFKLQHQ� )|UGHUPLWWHO�
]XRUGQXQJ

J $EODXIRUJDQLVDWLRQ �6WUDWHJLHQ� 5HVWULNWLRQHQ�
6W|UIDOOPDQDJHPHQW�

J )DEULNVWUXNXUGDWHQ �$QODJHQWRSRORJLH� /D\RXW� )HUWLJXQJV�
PLWWHO� 7UDQVSRUWIXQNWLRQHQ� 9HUNHKUV�
ZHJH� )OlFKHQ� 5HVWULNWLRQHQ�

J )HUWLJXQJVGDWHQ �1XW]XQJV]HLW� /HLVWXQJVGDWHQ�
.DSD]LWlW�

J0DWHULDOIOXVVGDWHQ �7RSRORJLH GHV 0DWHULDOIOXVVV\VWHPV�
)|UGHUPLWWHO� 1XW]XQJV]HLW� /HLVWXQJV�
GDWHQ� .DSD]LWlW�

J 6W|UGDWHQ �IXQNWLRQDOH 6W|UXQJHQ� 9HUI�JEDUNHLWHQ�

UHOHYDQW LP PDVFKLQHQQDKHQ %HUHLFK



�� � (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

��� 1RWZHQGLJNHLW HLQHV LQWHJULHUWHQ 6LPXODWLRQVGDWHQ�
0DQDJHPHQWV

'HU 7UHQG LQ GHU 0DVFKLQHQKHUVWHOOXQJ LVW KHXWH GLH NRPSOHWW GXUFKJlQJLJH UHFKQHU�
JHVW�W]WH (QWZLFNOXQJ� 'LH 6LPXODWLRQ VSLHOW GDEHL ZlKUHQG GHV JHVDPWHQ 3URGXNWOH�
EHQV]\NOXV HLQH I�U (QWZLFNOXQJVGDXHU� 4XDOLWlW XQG .RVWHQ ZHWWEHZHUEVHQWVFKHL�
GHQGH5ROOH >���@� =LHO LVW HV� HLQH0DVFKLQH RGHU $QODJH ]XHUVW YROOVWlQGLJ LP5HFKQHU
DXI]XEDXHQ XQG VRPLW GHQ ]HLW� XQG NRVWHQDXIZHQGLJHQ %DX YRQ 9HUVXFKVPRGHOOHQ
XQG 3URWRW\SHQ ]X UHGX]LHUHQ� 'XUFK GDV NRRUGLQLHUWH =XVDPPHQZLUNHQ XQWHUVFKLHG�
OLFKHU (QWZLFNOXQJVEHUHLFKH ZLUG ]XGHP GLH 6FKQLWWVWHOOHQSUREOHPDWLN ]ZLVFKHQ GHQ
$EWHLOXQJHQ UHGX]LHUW �$EE� ���� 'LH 9RUDXVVHW]XQJHQ I�U HLQ VROFKHV'LJLWDO0DQXIDF�
WXULQJ �'0)� VLQG KHXWH EHUHLWV JHJHEHQ� (V H[LVWLHUHQ I�U MHGH3KDVH GHV 3URGXNWHQW�
ZLFNOXQJV]\NOXV JHHLJQHWH &$[�:HUN]HXJH� GLH HV GHP (QWZLFNOHU XQG .RQVWUXNWHXU
HUP|JOLFKHQ� GDV 'HVLJQ XQG GLH )XQNWLRQDOLWlW HLQHU 0DVFKLQH DP 5HFKQHU QDFK]X�
ELOGHQ XQG ]X VLPXOLHUHQ� 'LH %HVWUHEXQJHQ YLHOHU8QWHUQHKPHQ ]LHOHQ DXI GLH ,QWHJUD�
WLRQ GLHVHU :HUN]HXJH� DXFK YHUVFKLHGHQH )RUVFKXQJVSURMHNWH� ZLH )256,0�� L9L3�

RGHU 0$7&$3� DUEHLWHQ DQ GLHVHU $XIJDEH� 'HV ZHLWHUHQ ELHWHQ )LUPHQ ZLH 'DVVDXOW
RGHU 7HFQRPDWL[ 6LPXODWLRQVZHUN]HXJH I�U '0) DQ�

$QODJH

0DVFKLQHQHQWZLFNOXQJ

/D\RXWSODQXQJ� 0RGHOOLHUXQJ

- 9HUN�U]XQJ GHU 3ODQXQJV]HLW GXUFK 1XW]XQJ
GXUFKJlQJLJHU 6LPXODWLRQVNRPSRQHQWHQ

- NHLQ 'DWHQYHUOXVW� NHLQH 9HUIlOVFKXQJ GXUFK
'DWHQNRQYHUWLHUXQJ

- 9HUEHVVHUXQJ GHU LQQHUEHWULHEOLFKHQ .RP�
PXQLNDWLRQ GXUFK 1XW]XQJ HLQHV 0RGHOOV

,QWHJULHUWHV

6LPXODWLRQVGDWHQ 0DQDJHPHQW

0DVFKLQH

)XQNWLRQ

6WHXHUXQJVSODQXQJ

=HOOH

$EE� �� $QZHQGXQJVIHOGHU XQG 1XW]HQ HLQHV LQWHJULHUWHQ 6LPXODWLRQVGDWHQ 0DQD�

JHPHQWV LQ (QWZLFNOXQJ XQG 3ODQXQJ

� %D\HULVFKHU )RUVFKXQJVYHUEXQG 6LPXODWLRQVWHFKQLN� ������� ELV ������� X� ������� ELV �������
� %0%) /HLWSURMHNW L9L3 �� LQWHJULHUWH 9LUWXHOOH 3URGXNWHQWVWHKXQJ� ������� ELV �������
� %ULWH (XUDP ,,, 3URMHNW� ������� ELV �������



��� (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

����� $XIZDQGVDEVFKlW]XQJ I�U GLH 'DWHQHUKHEXQJ

:LH LQ .DSLWHO ��� GDUJHOHJW� LVW GLH 'DWHQPHQJH� GLH I�U 3ODQXQJ XQG 6LPXODWLRQ ]X�
QlFKVW LQ )UDJH NRPPW� VHKU JUR�� (LQHQ HQWVFKHLGHQGHQ$XIZDQG VWHOOW DXFK GLH$XV�
ZDKO GHU QRWZHQGLJHQ 'DWHQ GDU� (V PXVV HQWVFKLHGHQ ZHUGHQ� ZHOFKH 'DWHQ LQ ZHO�
FKHP 'HWDLOOLHUXQJVJUDG EHQ|WLJW ZHUGHQ� XP HLQH 3UREOHPVWHOOXQJ ]LHOI�KUHQG LQ HL�
QHP 6LPXODWLRQVPRGHOO DE]XELOGHQ� 'LH %HVFKDIIXQJ GLHVHU 'DWHQ JHVWDOWHW VLFK DOV
DQVSUXFKVYROOH 7lWLJNHLW� 'DV QRWZHQGLJH :LVVHQ LVW PHLVW GH]HQWUDO EHL 0LWDUEHLWHUQ
]X ILQGHQ XQG HLQH 'RNXPHQWDWLRQ LVW VHOWHQ YROOVWlQGLJ YRUKDQGHQ >���@�

7HLOH GHU EHQ|WLJWHQ ,QIRUPDWLRQHQ VLQG LQ GHU5HJHO LQ('9�6\VWHPHQ YRUKDQGHQ�%HL�
VSLHOVZHLVH VLQG I�U GLH 6\VWHPVLPXODWLRQ $UEHLWVDEOlXIH LQ )RUP YRQ $UEHLWVSOlQHQ
LQ GHU 5HJHO GXUFKDXV GRNXPHQWLHUW� $OOHUGLQJV UHLFKHQ GLHVH E]JO� GHV'HWDLOOLHUXQJV�
JUDGHV KlXILJ QLFKW DXV RGHU VLH EHVFKUHLEHQ QLFKW GLH 5HDOLWlW �YJO� .DS� ��� 'LH PDQ�
JHOQGH 4XDOLWlW GHU ]XU 9HUI�JXQJ VWHKHQGHQ 'DWHQ I�KUW ZLHGHUXP ]X HLQHP VWHLJHQ�
GHQ $XIZDQG EHL GHU 0RGHOOHUVWHOOXQJ� =LHO HLQHV MHGHQ 0RGHOOV LVW GLH %HVFKUHLEXQJ
GHU 5HDOLWlW DXI HLQHP GHILQLHUWHQ $EVWUDNWLRQVQLYHDX� +LQJHJHQ VWHOOHQ H[SOL]LW GRNX�
PHQWLHUWH ,QIRUPDWLRQHQ QLFKW LPPHU GHQ DNWXHOOHQ ,VW�=XVWDQG GDU� 9LHO |IWHU EHVFKUHL�
EHQ VLH GHQ DQJHVWUHEWHQ 6ROO�=XVWDQG� (LQH XQUHIOHNWLHUWH hEHUQDKPH YRQ ,QIRUPD�
WLRQHQ LQ HLQ 6LPXODWLRQVPRGHOO NDQQ GDPLW HLQH VSlWHUH 9DOLGLHUXQJ GHV 0RGHOOV HU�
KHEOLFK HUVFKZHUHQ E]Z� XQP|JOLFK PDFKHQ� 'HVKDOE LVW HV KHXWH LQ GHU 5HJHO XQXP�
JlQJOLFK� YRU hEHUQDKPH GHU 'DWHQ GLHVH DXI 3ODXVLELOLWlW ]X �EHUSU�IHQ� 'LHVH .RU�
UHNWXUVFKOHLIHQ LQ .RPELQDWLRQ PLW GHU $XIQDKPH QLFKW GRNXPHQWLHUWHU ,QIRUPDWLRQHQ
N|QQHQ GHQ $XIZDQG I�U GLH 'DWHQ�EHUQDKPHQ LP 5DKPHQ HLQHV 6LPXODWLRQVSURMHN�
WHV HUKHEOLFK YHUJU|�HUQ >���@�

�

�

��

��

��

��

��

��

)(0�6LPXODWLRQ �'�.LQHPDWLN
6LPXODWLRQ

$EODXI�
VLPXODWLRQ

�

GXUFKVFKQLWWOLFKH

'DWHQDNTXLVLWLRQ

'DWHQEHUHLQLJXQJ�
�NRUUHNWXU

� :RFKHQ � :RFKHQ �� :RFKHQ
*HVDPWSURMHNWGDXHU

� :RFKH � 7DJH

� :RFKHQ

��� ��� ���

�� ��

���

$EE� �� $XIZDQG I�U 'DWHQHUKHEXQJ XQG �EHUHLQLJXQJ I�U XQWHUVFKLHGOLFKH 6LPXOD�

WLRQVDUWHQ EH]RJHQ DXI GLH *HVDPWSURMHNWGDXHU �QDFK >���@�



�� � (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

'LH EHLGHQ 3UREOHPIHOGHU GHU 'DWHQDNTXLVLWLRQ XQG 'DWHQEHUHLQLJXQJ E]Z� �NRUUHNWXU
ZXUGHQ LQ >���@ TXDQWLIL]LHUW �$EE� ���� 'DEHL ]HLJW VLFK� GDVV GHU GXUFKVFKQLWWOLFKH SUR�
]HQWXDOH $XIZDQG I�U GLHVH 7lWLJNHLWHQ EH]RJHQ DXI GLH*HVDPWSURMHNWGDXHU EHL HWZD
��� I�U GLH )(0�E]Z��'�.LQHPDWLN6LPXODWLRQ OLHJW XQGEHL HWZD���I�U GLH$EODXIVL�

PXODWLRQ� %DVLHUHQG DXI GLHVHQ =DKOHQ ZXUGH GLH SURWRW\SLVFKH 5HDOLVLHUXQJ HLQHV 6L�
PXODWLRQVGDWHQ0DQDJHPHQWV LQ GLHVHU $UEHLW ]XQlFKVW I�U GHQ %HUHLFK $EODXIVLPXOD�
WLRQ GXUFKJHI�KUW�

,Q >���@ ZXUGHQ $QZHQGHU YRQ 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN DXFK QDFK LKUHQ
:�QVFKHQ XQG $QIRUGHUXQJHQ EHIUDJW� 'DEHL VWHOOWH VLFK KHUDXV� GDVV GHU :XQVFK
QDFK YHUEHVVHUWHQ'DWHQVFKQLWWVWHOOHQ DQ ]ZHLWHU 6WHOOH QDFKGHU DOOJHPHLQHQ9HUEHV�
VHUXQJ GHU %HGLHQEDUNHLW JHQDQQW ZXUGH� 'HU 'DWHQDXVWDXVFK VROO �EHU JHQRUPWH
6FKQLWWVWHOOHQ ]X &$'�� 336� XQG 95�6\VWHPHQ VRZLH 'DWHQEDQNHQ P|JOLFK VHLQ�
:HLWHUKLQ EHVWDQG GHU:XQVFK QDFK HLQHP EHVVHUHQ 3UHSURFHVVLQJ GHU (LQJDQJVGD�
WHQ PLW .RQWUROOP|JOLFKNHLW �.RQVLVWHQ]SU�IXQJ�� (LQ ELGLUHNWLRQDOHU 'DWHQDXVWDXVFK
VROOWH P|JOLFK VHLQ� $OV ,GHDOIDOO ZXUGH HLQ JDQ]KHLWOLFKHV 0RGHOO JHQDQQW�

����� 9RUWHLOH GHU HQWZLFNOXQJVEHJOHLWHQGHQ (UKHEXQJ XQG 6SHLFKH�

UXQJ YRQ 3ODQXQJVGDWHQ

'DWHQ� GLH DXV YHUWHLOWHQ� KHWHURJHQHQ 'DWHQEHVWlQGHQ HUIDVVW ZHUGHQ� ZHLVHQ LQ GHU
5HJHO QLFKW GLH I�U 6LPXODWLRQVH[SHULPHQWH QRWZHQGLJH 9ROOVWlQGLJNHLW XQG .RQVL�
VWHQ] DXI� 6LH ZDUHQ ELVKHU HLQHU 3ODXVLELOLWlWVNRQWUROOH ]X XQWHU]LHKHQ XQG JJI� ]X HU�
JlQ]HQ XQG ]X NRUULJLHUHQ >��@� 8P HLQH 9HUN�U]XQJ GHU 3ODQXQJV� XQG 6LPXODWLRQV�
GDXHU ]X HUUHLFKHQ� ELHWHW HV VLFK GDKHU DQ� ZlKUHQG GHU (QWZLFNOXQJ DOOH 'DWHQ VR
DE]XOHJHQ� GDVV DQGHUH(QWZLFNOXQJVEHUHLFKH GHILQLHUWHQ=XJULII DXI GLHVH ,QIRUPDWLR�
QHQ HUKDOWHQ N|QQHQ� 'DGXUFK OlVVW VLFK GLH 'DXHU GHU 'DWHQDNTXLVLWLRQ GHXWOLFK YHU�
N�U]HQ XQG GLH 'DWHQEHUHLQLJXQJ Z�UGH LP ,GHDOIDOO HQWIDOOHQ� GD GLH hEHUJDEH GHU ,Q�
IRUPDWLRQHQ EHUHLWV LP 9RUIHOG DQKDQG YRQ 7UDQVIRUPDWLRQVUHJHOQ GHILQLHUW ZXUGH�

=LHO GHU KLHU YRUJHVWHOOWHQ $UEHLWHQ LVW HV� HLQ LQWHJULHUWHV 6LPXODWLRQVGDWHQ 0DQDJH�
PHQW �6'0� ]X HUP|JOLFKHQ� PLW GHP GLH I�U GLH XQWHUVFKLHGOLFKHQ (QWZLFNOXQJVEHUHL�
FKH QRWZHQGLJHQ 'DWHQ JHVSHLFKHUW XQG GHQ 6LPXODWLRQVDQZHQGHUQ ]XU 9HUI�JXQJ
JHVWHOOW ZHUGHQ N|QQHQ� 'HU GDEHL HUIRUGHUOLFKH $XVWDXVFK NRQVLVWHQWHU 'DWHQ HUIROJW
PLW GHQ 0HWKRGHQ YRQ (QJLQHHULQJ 'DWD 0DQDJHPHQW �('0��� ('0 HUP|JOLFKW JH�
JHQ�EHU KHUN|PPOLFKHU� KHWHURJHQHU ,QIRUPDWLRQVYHUZDOWXQJ GHXWOLFKH (LQVSDUXQJV�
SRWHQWLDOH �7DEHOOH ���

$XV GHQ 'DWHQ I�U GLH XQWHUVFKLHGOLFKHQ 6LPXODWLRQVDUWHQ� GHUHQ $QZHQGXQJ XQG GHU
9HUNQ�SIXQJ GHU VLPXODWLRQVJHVW�W]WHQ 3ODQXQJVYRUJlQJH ZLUG DXI %DVLV YRQ ('0 LQ
.DSLWHO � HLQ PDVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ DXIJHEDXW�

� LP DQJHOVlFKVLVFKHQ 5DXP DXFK 3URGXFW 'DWD 0DQDJHPHQW �3'0�



��� (LQVDW]IHOGHU XQG 0HWKRGHQ GHU 6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN

7DEHOOH � 0|JOLFKH (LQVSDUXQJHQ GXUFK ('0�7HFKQRORJLH >���@

5HGX]LHUXQJ

GLUHNWHU 3URGXNW�

HQWVWHKXQJV�

NRVWHQ

5HGX]LHUXQJ

IHVWJHOHJWHU

3URGXNWNRVWHQ

LQ GHQ )XQNWLRQV�

EHUHLFKHQ

9HUPHLGXQJ YRQ

)ROJHNRVWHQ I�U

QHXH 6DFK�

QXPPHUQ

(UWUDJVJHZLQQ

GXUFK VFKQHOOHUH

3URGXNW�

DQODXI]HLWHQ

����� 7'0�

0$�-DKU

'0 �����

'0 ���� SUR

7HLOHQXPPHU

������ EHL

(QWZLFNOXQJV�

]HLWYHUN�U]XQJ

YRQ ���� 0RQ�

VFKQHOOHUH ,QIRU�

PDWLRQVVXFKH XQG

�DUFKLYLHUXQJ

6FKDIIXQJ YRQ 9RU�

DXVVHW]XQJHQ I�U

6LPXOWDQHRXV

(QJLQHHULQJ

YHUN�U]WH

.RPPXQLNDWLRQV�

XQG 9HUWHLO]HLWHQ

5HGX]LHUXQJ GHU

,WHUDWLRQVVFKOHLIHQ

]ZLVFKHQ .RQVWUXN�

WLRQ� $EODXISODQXQJ

XQG )HUWLJXQJ
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� 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH
6LPXODWLRQ

'LH YLUWXHOOH 3URGXNWHQWVWHKXQJ KDW VLFK ]X HLQHP EUHLW GLVNXWLHUWHQ 7KHPD HQWZLFNHOW�
+LHUGXUFK HUKDOWHQ GLH PRGHUQHQ 6LPXODWLRQVWHFKQLNHQ HLQH QHXH %HZHUWXQJ� 'LH ,Q�
WHJUDWLRQ YRUKDQGHQHU 6LPXODWLRQV� XQG2SWLPLHUXQJVWHFKQRORJLHQ LQ DQGHUH3URGXNW�
HQWZLFNOXQJVZHUN]HXJH �]�%� &$'� ('0� 3'0� 95� 53� ���� VWHKW DP $QIDQJ GHU (QW�
ZLFNOXQJ XQG ELHWHW HLQ KRKHV 3RWHQWLDO DQ 1XW]HQ XQG =HLWJHZLQQ >���@� 'DV KLHU YRU�
JHVWHOOWH PDVFKLQHQQDKH 5HIHUHQ]PRGHOO HUOHLFKWHUW GLHVH ,QWHJUDWLRQ XQG EHVFKUHLEW
HLQH 6\VWHPXPJHEXQJ I�U GHQ HIIL]LHQWHQ 6LPXODWLRQVHLQVDW]�

��� 5HIHUHQ]PRGHOOH LQ GHU 6LPXODWLRQVWHFKQLN

'LH 0RGHOOLHUXQJ HLQHU $QODJH RGHU HLQHV 6\VWHPV VWHOOW GLH HQWVFKHLGHQGH 9RUDUEHLW
]XU 6LPXODWLRQ GDU� (LQ 5HIHUHQ]PRGHOO GLHQW GDEHL DOV $QOHLWXQJ XQG DEVWUDNWHV %HL�
VSLHO I�U HLQH VSH]LHOOH0RGHOOLHUXQJVDXIJDEH� 'LH LP IROJHQGHQ EHVFKULHEHQHQ (LJHQ�
VFKDIWHQ XQG GLH 1XW]XQJ YRQ 5HIHUHQ]PRGHOOHQ VLQG DXV GHU 0LWDUEHLW LQ GHU $6,0��
$UEHLWVJUXSSH µ5HIHUHQ]PRGHOOH I�U GLH 6LPXODWLRQ LQ 3URGXNWLRQ XQG /RJLVWLNµ DEJH�
OHLWHW� GLH HV VLFK ]XP =LHO JHVHW]W KDW� HLQH .RQNUHWLVLHUXQJ XQG DEVFKOLH�HQGH'HILQL�
WLRQ GHV %HJULIIHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ ]X HUUHLFKHQ �VLHKH >���@��

����� %HJULIIVEHVWLPPXQJ XQG .ODVVLILNDWLRQ

'HU %HJULII 5HIHUHQ]PRGHOO ZLUG VRZRKO LQ GHU 7HFKQLN DOV DXFK LQ DQGHUHQ :LVVHQ�
VFKDIWVEHUHLFKHQ YHUZHQGHW� 'LH %DQGEUHLWH GHV %HJULIIVYHUVWlQGQLVVHV UHLFKW YRQ
9HUJOHLFKVPRGHOO �EHU 5HIHUHQ]SURMHNW ELV ]X 0XVWHUO|VXQJ� ,Q GHU ,QIRUPDWLRQVWHFK�
QLN LVW ZHLWHUKLQ HLQH $EJUHQ]XQJ ]X 0HWDPRGHOOHQ XQG IRUPDOHQ %HVFKUHLEXQJVVSUD�
FKHQ YRU]XQHKPHQ� (LQH DXVI�KUOLFKH %HWUDFKWXQJ ]X GLHVHU 7KHPDWLN ILQGHW VLFK LQ
>���@�

)ROJHQGH 'HILQLWLRQ YRQ +DUV NDQQ DOV $XVJDQJVSXQNW I�U GDV DOOJHPHLQH 9HUVWlQGQLV
YRQ 5HIHUHQ]PRGHOOHQ KHUDQJH]RJHQ ZHUGHQ >��@�

5HIHUHQ]PRGHOOH VLQG XQWHU 1XW]HQDVSHNWHQ EHWUDFKWHW HLQH 9RUODJH I�U GLH (U�
VWHOOXQJ HLQHV RGHU PHKUHUHU VSH]LILVFKHU 0RGHOOH� 6LH P�VVHQ HLQHQ JHZLVVHQ
*UDG DQ $OOJHPHLQJ�OWLJNHLW EHVLW]HQ� G� K� HLQ 5HIHUHQ]PRGHOO PXVV I�U GLH (U�
VWHOOXQJ PHKUHUHU DQZHQGXQJVVSH]LILVFKHU 0RGHOOH HLQVHW]EDU VHLQ� 'HP $V�
SHNW GHU $QSDVVEDUNHLW PXVV HLQ 5HIHUHQ]PRGHOO GDGXUFK JHQ�JHQ� GDVV HV
HLQH 0HWKRGH ]XU 9HUI�JXQJ VWHOOW� GLH HLQH hEHUI�KUXQJ LQ VSH]LILVFKH 0RGHOOH
HUP|JOLFKW� 'LH $QZHQGEDUNHLW YRQ 5HIHUHQ]PRGHOOHQ PXVV GDGXUFK JHZlKU�
OHLVWHW ZHUGHQ� GDVV HV LQ EHVWLPPWHQ )lOOHQ DXFK GLUHNW� RKQH $QSDVVXQJ DXI

� $UEHLWVJHPHLQVFKDIW 6LPXODWLRQ �$6,0� GHU *HVHOOVFKDIW I�U ,QIRUPDWLN H�9� �*,�� )DFKJUXSSH 6L�
PXODWLRQ LQ 3URGXNWLRQ XQG /RJLVWLN



��� 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

HLQHQ $QZHQGXQJVIDOO� DQJHZHQGHW ZHUGHQ NDQQ� 'LHV LPSOL]LHUW ZLHGHUXP�
GDVV GLH ,QKDOWH YRQ 5HIHUHQ]PRGHOOHQ VRZRKO HLQHQ JHZLVVHQ $EVWUDNWLRQV�
DOV DXFK HLQHQ JHZLVVHQ 'HWDLOOLHUXQJVJUDG EHVLW]HQ P�VVHQ�

,P $UEHLWVNUHLV µ5HIHUHQ]PRGHOOHµ GHU $6,0�)DFKJUXSSH µ6LPXODWLRQ LQ 3URGXNWLRQ
XQG /RJLVWLNµ ZXUGH GHU %HJULII 5HIHUHQ]PRGHOO XQWHUVXFKW� ZREHL IROJHQGH (LJHQ�
VFKDIWHQ YRQ 5HIHUHQ]PRGHOOHQ DXV GHU 6LFKWZHLVH GHU 6LPXODWLRQVWHFKQLN KHUYRUJH�
KREHQ ZHUGHQ�

- 9RUODJH I�U GLH (UVWHOOXQJ HLQHV 0RGHOOV
- $OOJHPHLQJ�OWLJNHLW GHV 5HIHUHQ]PRGHOOV LP 5DKPHQ GHU $XIJDEHQVWHOOXQJ
- hEHUWUDJEDUNHLW XQG $QSDVVEDUNHLW DQ GLH MHZHLOLJHQ VSH]LILVFKHQ $QIRUGHUXQJHQ
- PRGXODUHU $XIEDX
- 8QDEKlQJLJNHLW YRQ GHU ,PSOHPHQWLHUXQJVVRIWZDUH
- (UIDKUXQJVZLVVHQ DOV %DVLV
- 9HUVWlQGOLFKNHLW XQG HLQKHLWOLFKH %HJULIIVZHOW
- 5HGX]LHUXQJ GHV $XIZDQGV I�U GLH (UVWHOOXQJ YRQ VSH]LILVFKHQ 0RGHOOHQ

6RPLW ZXUGH IROJHQGH 'HILQLWLRQ I�U 5HIHUHQ]PRGHOOH LQ GHU 6LPXODWLRQVWHFKQLN DEJH�
OHLWHW >��@�

(LQ 5HIHUHQ]PRGHOO XPIDVVW HLQH V\VWHPDWLVFKH XQG DOOJHPHLQJ�OWLJH %H�
VFKUHLEXQJ HLQHV GHILQLHUWHQ %HUHLFKV GHU 5HDOLWlWPLW GHQ I�U HLQH YRUJHJHEHQH
$XIJDEHQVWHOOXQJ UHOHYDQWHQ FKDUDNWHULVWLVFKHQ (LJHQVFKDIWHQ XQG OHJW GDV ]X�
JHK|ULJH 0RGHOOLHUXQJVNRQ]HSW IHVW�

,P %HUHLFK GHU 6LPXODWLRQ GLHQHQ 5HIHUHQ]PRGHOOH DOV .RQVWUXNWLRQVVFKHPDWD
I�U GHQ (QWZXUI YRQ DXIJDEHQEH]RJHQHQ 6LPXODWLRQVPRGHOOHQ�

:HLWHUKLQ ZXUGH LP )RUVFKXQJVSURMHNW *L33� >��@ GLH ]HQWUDOH 7KHVH DXIJHVWHOOW� GDVV
GHUDUWLJH 0RGHOOH LKUHQ 5HIHUHQ]FKDUDNWHU GXUFK HLQH EUHLWH %DVLV YRQ :LVVHQ HUKDO�
WHQ� ,Q *L33ZHUGHQ 5HIHUHQ]PRGHOOH UHFKQHUJHVW�W]W LQ HLQHU0RGHOOELEOLRWKHN PLW HL�
QHP 0DQDJHPHQWNRQ]HSW YHUZDOWHW� GDV ,QVWUXPHQWDULHQ XQG 9HUIDKUHQ I�U GHQ =X�
JDQJ XQG GLH 1XW]XQJ GHU 0RGHOOH EHUHLWVWHOOW� 'DV ,QWHUQHW XQG GLH GDUDXI EDVLHUHQ�
GHQ 'LHQVWH ELHWHQ GLH 0|JOLFKNHLW GHV ZHOWZHLWHQ =XJULIIV DXI GLH 5HIHUHQ]PRGHOOH�

5HIHUHQ]PRGHOOH ODVVHQ VLFK LQ GHU .ODVVLIL]LHUXQJ GHU 0RGHOOLHUXQJV� XQG 6WUXNWXU�
NRQ]HSWH I�U GLH 6LPXODWLRQ DOV ZHLWHUHV .RQ]HSW REHUKDOE GHU DSSOLNDWLRQVRULHQWLHUWHQ
0RGHOOLHUXQJVNRQ]HSWH HLQRUGQHQ �$EE� ���� 'DEHL N|QQHQ GLH MHZHLOV DEVWUDNWHUHQ
XQGGDPLW DSSOLNDWLRQVXQDEKlQJLJHUHQ.RQ]HSWH LQ GHQ DSSOLNDWLRQVQlKHUHQ.RQ]HS�
WHQ HQWKDOWHQ VHLQ� 5HIHUHQ]PRGHOOH VLQG QDFK GLHVHU .ODVVLIL]LHUXQJ DP PHLVWHQ DQ�
ZHQGXQJVVSH]LILVFK� VLH VROOHQ GLH DXI GHQ GDUXQWHUOLHJHQGHQ 6WXIHQ DQJHRUGQHWHQ
0RGHOOLHUXQJVNRQ]HSWH QXW]HQ >���@�

� *HVFKlIWVSUR]HVVJHVWDOWXQJ PLW LQWHJULHUWHQ 3UR]HVV� XQG 3URGXNWPRGHOOHQ �*L33�� %0%)�3UR�
MHNW� ������� ELV �������



�� � 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

5HIHUHQ]PRGHOOH

*HVFKlIWVEUDQFKHQ
ZLUWVFKDIWOLFKH 7HLOIXQNWLRQHQ

(LQ]HOREMHNWH � (LQ]HOSUR]HVVH
�EHUJHRUGQHWH 3UR]HVVH XQG 6WUXNWXUHQ

DSSOLNDWLRQVRULHQWLHUWH 0RGHOOLHUXQJVNRQ]HSWH

3UR]HVVNHWWHQPRGHOO )DEULNVWUXNWXUPRGHOO
/LVWHQNRQ]HSWHEDXVWHLQRULHQWLHUWH .RQ]HSWH

WKHRUHWLVFKH .RQ]HSWH ]� %� PDWKHPDWLVFKH 0RGHOOH

3HWUL�1HW]H :DUWHVFKODQJHQ
$XWRPDWHQ

JHQHULVFKH .RQ]HSWH

(QWLW\�5HODWLRQVKLS
0RGHOO

REMHNWRULHQWLHUWH
0RGHOOLHUXQJ

6SUDFKNRQ]HSWH

3URJUDPPLHUVSUDFKHQ 6LPXODWLRQVVSUDFKHQ
REMHNWRULHQWLHUWH
3URJUDPPLHUVSUDFKHQ

-

-

-

-

-

-

-

-
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$EE� �� 3RVLWLRQLHUXQJ GHU 5HIHUHQ]PRGHOOH LQQHUKDOE GHU 0RGHOOLHUXQJVNRQ]HSWH
I�U 6LPXODWLRQ >���� ���@

5HIHUHQ]PRGHOOH I�U GLH 6LPXODWLRQ N|QQHQ LQ YLHU %HUHLFKH DXIJHWHLOW ZHUGHQ� *H�
VFKlIWVEUDQFKHQ� ZLUWVFKDIWOLFKH 7HLOIXQNWLRQHQ� (LQ]HOREMHNWH E]Z� (LQ]HOSUR]HVVH
XQG �EHUJHRUGQHWH 3UR]HVVH XQG 6WUXNWXUHQ �7DEHOOH ��� 0DVFKLQHQQDKH 5HIHUHQ]�
PRGHOOH ODVVHQ VLFK GDEHL LQ GHQ %HUHLFK GHU 5HIHUHQ]PRGHOOH I�U (LQ]HOREMHNWH XQG
�SUR]HVVH HLQRUGQHQ� 6LH EHVLW]HQ LP DOOJHPHLQHQ HLQHQ KRKHQ 'HWDLOOLHUXQJVJUDG�
EH]RJHQ DXI GLH (LJHQVFKDIWHQ GHV (LQ]HOREMHNWHV RGHU �SUR]HVVHV�

7DEHOOH � .ODVVLILNDWLRQ YRQ 5HIHUHQ]PRGHOOHQ I�U GLH 6LPXODWLRQ �QDFK >��@�

*HVFKlIWVEUDQFKHQ

- $XWRPRELOLQGXVWULH

- (OHNWURQLNSURGXNWLRQ

- +DOEOHLWHULQGXVWULH� ���

:LUWVFKDIWOLFKH 7HLOIXQNWLRQHQ

- %HVFKDIIXQJ

- )HUWLJXQJ

- $EVDW]

- $XIWUDJVGXUFKODXI

- 3URGXNW� XQG 3UR]HVVJHVWDOWXJ

- 8PVFKODJ XQG .RPPLVVLRQLHUXQJ� ���

(LQ]HOREMHNWH� (LQ]HOSUR]HVVH

- 0DVFKLQHQ

- 7UDQVSRUWPLWWHO

- FKHPLVFKH 3UR]HVVH� ���

hEHUJHRUGQHWH 3UR]HVVH XQG 6WUXNWXUHQ

- 6WUDWHJLHQ

- 4XDOLWlW

- DOOJ� $EODXIVWUXNWXUHQ� ���

5HIHUHQ]PRGHOOH LQ GHU 6LPXODWLRQVWHFKQLN I�U�



��� 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

����� %HVFKUHLEXQJVPHWKRGHQ I�U PDVFKLQHQQDKH 5HIHUHQ]PRGHOOH

'LH 'HILQLWLRQ I�U 5HIHUHQ]PRGHOOH DXV .DSLWHO ����� EHVDJW� GDVV LQ HLQHP 5HIHUHQ]�
PRGHOO DXFK GDV ]XJHK|ULJH 0RGHOOLHUXQJVNRQ]HSW� VSULFK GLH $QZHQGXQJ HLQHU %H�
VFKUHLEXQJVPHWKRGH� HQWKDOWHQ LVW� (LQH DGlTXDWH %HVFKUHLEXQJVPHWKRGH ELOGHW VR�
PLW GLH *UXQGODJH I�U HLQ 5HIHUHQ]PRGHOO� 6LH XPIDVVW DOOH ]XU 0RGHOOLHUXQJ HUIRUGHUOL�
FKHQ (OHPHQWH VRZLH 5HJHOQ XQG 9RUJHKHQVZHLVHQ� XP GLH (LJHQVFKDIWHQ YRQ (OH�
PHQWHQ ]XEHVWLPPHQXQGGLH%H]LHKXQJHQ ]ZLVFKHQ(OHPHQWHQDQJHEHQ ]X N|QQHQ�
-H QDFK $QZHQGXQJVEHUHLFK GHV5HIHUHQ]PRGHOOV �YJO� 7DEHOOH �� N|QQHQ VHKU XQWHU�
VFKLHGOLFKH %HVFKUHLEXQJVPHWKRGHQ ]XP(LQVDW] NRPPHQ� $XV GHQ $QZHQGXQJVEH�
UHLFKHQ ODVVHQ VLFK HLQH 5HLKH YRQ $QIRUGHUXQJHQ DQ GLH %HVFKUHLEXQJVPHWKRGHQ
DEOHLWHQ� GLH YRU DOOHP IROJHQGH 3XQNWH EHWUHIIHQ >�@�

- $XVGUXFNVIlKLJNHLW� (LQH %HVFKUHLEXQJVPHWKRGH PXVV GLH UHOHYDQWHQ (LJHQ�
VFKDIWHQ HLQHV $QZHQGXQJVEHUHLFKV SUl]LVH GDUVWHOOHQ N|QQHQ�

- )RUPDOLVLHUXQJVJUDG � $QDO\VLHUEDUNHLW� 'LH SUl]LVH� IRUPDOH %HVFKUHLEXQJ HUP|J�
OLFKW GHQ (LQVDW] YRQ UHFKQHUJHVW�W]WHQ $QDO\VHZHUN]HXJHQ� XP )HKOHU XQG :L�
GHUVSU�FKH DXI]XGHFNHQ� 'HU $QZHQGHU NDQQ EHL GHU (QWZLFNOXQJ NRPSOH[HU 0R�
GHOOH GXUFK 0RGHOOLHUXQJVZHUN]HXJH XQWHUVW�W]W ZHUGHQ�

- $QZHQGXQJVIUHXQGOLFKNHLW� (LQH %HVFKUHLEXQJVPHWKRGH VROOWH �EHU UHFKQHUJH�
VW�W]WH� JUDSKLVFKH 0RGHOOLHUXQJV� XQG 9LVXDOLVLHUXQJVP|JOLFKNHLWHQ YHUI�JHQ� 6R
VROO GLH (UVWHOOXQJ NRPSOH[HU 0RGHOOH ]XP 7HLO RKQH PRGHOOWKHRUHWLVFKH )DFK�
NHQQWQLVVH P|JOLFK VHLQ�

'LH LQ $EE� �� GDUJHVWHOOWHQ 0RGHOOLHUXQJVNRQ]HSWH XQWHUKDOE GHU 5HIHUHQ]PRGHOOH
N|QQHQ DOV %HVFKUHLEXQJVPHWKRGHQ KHUDQJH]RJHQ ZHUGHQ� ,Q GHU 6LPXODWLRQVWHFK�
QLN P�VVHQ 0RGHOOH XQWHU DQGHUHP 2EMHNWH� LKUH (LJHQVFKDIWHQ XQG LKU 9HUKDOWHQ VR�
ZLH $EOlXIH XQG GLH GDGXUFK KHUYRUJHUXIHQHQ 9HUlQGHUXQJHQ GHU 2EMHNWH EHVFKUHL�
EHQ N|QQHQ� ,Q GHU PDVFKLQHQQDKHQ 6LPXODWLRQ ZHUGHQ YRU DOOHP 2EMHNWH PLW LKUHQ
(LJHQVFKDIWHQ EHWUDFKWHW� $EOlXIH VLQG GDQQ LQ GLH0RGHOOH LQWHJULHUW� ZHQQ6\VWHPEH�
WUDFKWXQJHQ PLW GHQ PRGHOOLHUWHQ 0DVFKLQHQ RGHU $QODJHQ GXUFKJHI�KUW ZHUGHQ�

'LH ,QIRUPDWLRQHQ� GLH LP PDVFKLQHQQDKHQ %HUHLFK GDUJHVWHOOW ZHUGHQ� EHWUHIIHQ YRU
DOOHP 2EMHNWH XQG LKUH (LJHQVFKDIWHQ� 'LH 0RGHOOLHUXQJ HLQHU 0DVFKLQH� DOVR HLQHV
3URGXNWHV� ZLUG LP )RUVFKXQJVIHOG GHU 3URGXNWPRGHOOLHUXQJ EHKDQGHOW� ',1 GHILQLHUW
>��@�

(LQ3URGXNWPRGHOO LVW GLH 'RNXPHQWDWLRQ DOOHU UHOHYDQWHQ LQWHUQHQ XQG H[WHUQHQ
'DWHQ� 9RUJlQJH� ,QIRUPDWLRQHQ XQG (UJHEQLVVH� GLH I�U HLQHQ $XIWUDJ YRQ GHU
$QJHERWVHUVWHOOXQJ �EHU GLH )HUWLJXQJ XQG$XVOLHIHUXQJ ELV ]XP$EODXI GHU 3UR�
GXNWYHUDQWZRUWXQJ DQIDOOHQ�

)�U GLH PDVFKLQHQQDKH 6LPXODWLRQ VLQG YRU DOOHP GLH 'DWHQ GHU (QWZLFNOXQJ� .RQ�
VWUXNWLRQ� )HUWLJXQJ XQG ,QVWDOODWLRQ UHOHYDQW� 'LH0RGHOOLHUXQJ GLHVHU'DWHQ HUIROJW DXI



�� � 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

YHUVFKLHGHQHQ (EHQHQ� 'LH 6FKHPDHEHQH EHVFKUHLEW GLH .RQVWUXNWH HLQHV JHQHUL�
VFKHQ 0RGHOOV� GLH ]XU $EELOGXQJ GHU JHZ�QVFKWHQ ,QIRUPDWLRQVPHQJH I�U GHQ HQW�
VSUHFKHQGHQ $QZHQGXQJVIDOO QRWZHQGLJ VLQG� 'LH ,QVWDQ]HEHQH LVW GDV PLW GHQ NRQ�
NUHWHQ'DWHQ HLQHV 3URGXNWHV E]Z� HLQHU0DVFKLQH LQVWDQ]LLHUWH �JHI�OOWH� 6FKHPD� GD�
]ZLVFKHQ OLHJW GLH $SSOLNDWLRQVHEHQH >��� ���@�

�� 6FKHPDHEHQH� *HQHULVFKHV 0RGHOO PLW GHQ QRWZHQGLJHQ %HVFKUHLEXQJVPHWKR�
GHQ� (V LVW I�U DOOH $QZHQGXQJVIlOOH JOHLFK�

�� $SSOLNDWLRQVHEHQH� $SSOLNDWLRQVVSH]LILVFKH .RQILJXUDWLRQ GHV 0RGHOOV GHU 6FKH�
PDHEHQH�

�� ,QVWDQ]HEHQH� ,QVWDQ]LLHUXQJ GHV 0RGHOOV GHU $SSOLNDWLRQVHEHQH PLW UHDOHQ $WWUL�
EXWZHUWHQ�

)�U GLH HLJHQWOLFKH 0RGHOOLHUXQJ N|QQHQ GLH .RQ]HSWH DXV $EE� �� KHUDQJH]RJHQ
ZHUGHQ� GLH DXFK I�U 3URGXNWPRGHOOH DQJHZHQGHW ZHUGHQ� $SSOLNDWLRQVRULHQWLHUWH XQG
WKHRUHWLVFKH 0RGHOOLHUXQJVNRQ]HSWH VLQG VRPLW LP PDVFKLQHQQDKHQ %HUHLFK QXU EH�
GLQJW HLQVHW]EDU� GD VLH I�U $EODXIEHVFKUHLEXQJHQ DXVJHOHJW VLQG� +LQJHJHQ VLQG GLH
JHQHULVFKHQ .RQ]HSWH JXW LQ GHU PDVFKLQHQQDKHQ 6LPXODWLRQ YHUZHQGEDU� =XQlFKVW
LVW GDEHL GDV (QWLW\�5HODWLRQVKLS 0RGHOO �(50� ]X QHQQHQ� GDV LQ GHQ ��HU -DKUHQ YRQ
&KHQ >��@ HQWZLFNHOW ZXUGH� (V EDVLHUW DXI 2EMHNWHQ� VRJHQDQQWHQ (QWLWlWHQ� VRZLH
5HODWLRQHQ� �EHU GLH %H]LHKXQJHQ ]ZLVFKHQ GHQ (QWLWlWHQ GHILQLHUW ZHUGHQ �$EE� ����
(50 KDW VLFK ]X HLQHP 6WDQGDUG�0RGHOO GHU VHPDQWLVFKHQ 0RGHOOLHUXQJ HQWZLFNHOW�
ZDV QLFKW ]XOHW]W DXI GHU HLQIDFKHQ 6WUXNWXU VHLQHU .RQ]HSWH XQG GHU 8QWHUVW�W]XQJ
GXUFK HLQH JUDSKLVFKH 1RWDWLRQ EHUXKW >���@� (50 ZLUG DXFK DOV *UXQGODJH GHV KLHU
YRUJHVWHOOWHQ 5HIHUHQ]PRGHOOV YHUZHQGHW�

1DPH
� Q

1DPH LV�D

*HJHQVWDQG�2EMHNW
�(QWLW\� �5HODWLRQVKLS�

%H]LHKXQJ
$WWULEXW

���� ��Q RGHU Q�P

*HQHUDOLVLHUXQJ

*UXQGHOHPHQWH HUZHLWHUWH (OHPHQWH

$EE� �� (OHPHQWH HLQHV (QWLW\�5HODWLRQVKLS 0RGHOOV

(LQH DQGHUH JHHLJQHWH %HVFKUHLEXQJVPHWKRGH LPPDVFKLQHQQDKHQ %HUHLFK LVW GLH LP
5DKPHQ YRQ ,&$0 �,QWHJUDWHG &RPSXWHU $LGHG 0DQXIDFWXULQJ GHU 8� 6� $LU )RUFH�
HQWZLFNHOWH ,'()� 0HWKRGH �,&$0 'HILQLWLRQ�� 'HU 7HLO ,'()� EHVFKUHLEW HLQ ,QIRUPD�
WLRQVPRGHOO ]XU 5HSUlVHQWDWLRQ GHU 6WUXNWXU XQG 6HPDQWLN YRQ ,QIRUPDWLRQHQ LQQHU�
KDOE HLQHV *HVDPWV\VWHPV� %HL GHU (UZHLWHUXQJ ,'()�; >��@ ZLUG NHLQ 'DWHQIOXVV ZLH
LQ ,'()� VRQGHUQ GHU$XIEDXGHU DXVJHWDXVFKWHQ2EMHNWHPRGHOOLHUW� ,Q ,'()�;VWHKHQ
ZLH LQ (502EMHNWH �(QWLWlWHQ�� 5HODWLRQHQ XQG$WWULEXWH DEHU DXFK&KDUDNWHULVWLND ]XU
9HUI�JXQJ� ,'()�; HUODXEW GLH 0RGHOOLHUXQJ LQ HLQHP 7RS�'RZQ�$QVDW]� ZREHL GLH

� UHFKQHUJHVW�W]WH 8PVHW]XQJ YRQ 6$'7 �6WUXFWXUHG $QDO\VLV DQG 'HVLJQ 7HFKQLTXH� >��@
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(QWLWlWHQ ]XQlFKVW JURE PRGHOOLHUW ZHUGHQ XQG GDQQ VFKULWWZHLVH YHUIHLQHUW ZHUGHQ
N|QQHQ� ,P 9HUJOHLFK ]X (50 LVW HV PLW ,'()�; P|JOLFK� ZHVHQWOLFK PHKU 6HPDQWLN
LQ GLH JUDSKLVFKH 5HSUlVHQWDWLRQ HLQ]XEULQJHQ� (50 XQG ,'()�; VLQG I�U GHQ VWDWL�
VFKHQ (QWZXUI YRQ ,QIRUPDWLRQVNRQVWUXNWHQ HQWZLFNHOW ZRUGHQ� 6RPLW LVW NHLQ G\QDPL�
VFKHU =XJULII E]Z� NHLQH 0RGLILNDWLRQ GHV 0RGHOOV P|JOLFK� $XFK NDQQ NHLQH DXWRPDWL�
VFKH hEHUSU�IXQJHQ GHU HUVWHOOWHQ 0RGHOOH GXUFKJHI�KUW ZHUGHQ >���@�

(LQH ZHLWHUH 0RGHOOLHUXQJVPHWKRGH LVW 1LMVVHQ·V ,QIRUPDWLRQ $QDO\VLV 0HWKRG �1,$0�
]XU 8QWHUVW�W]XQJ GHU ,QIRUPDWLRQVDQDO\VH XQG ]XP (QWZXUI YRQ ,QIRUPDWLRQVPRGHO�
OHQ >��@� 9RU DOOHP GLH 9HUZHQGXQJQDW�UOLFKVSUDFKOLFKHU $XVVDJHQ�EHU GHQ3UREOHP�
EHUHLFK DOV $XVJDQJVSXQNW GHU ,QIRUPDWLRQVDQDO\VH EHZLUNW GDEHL GLH $QZHQGEDUNHLW
DXFK RKQH JUR�H0RGHOOLHUXQJVHUIDKUXQJ� 'DQHEHQ LVW DXFK HLQH XPIDQJUHLFKHQPH�
WKRGLVFKHQ 8QWHUVW�W]XQJ JHJHEHQ �YJO� >���@� 6� �� II���

$XV ,'()�; XQG 1,$0 JLQJ GLH 6SUDFKH (;35(66 E]Z� LKUH JUDSKLVFKH 1RWDWLRQ
(;35(66�* KHUYRU >��@� 'LHV HUIROJWH LP 5DKPHQ GHU ZHOWZHLWHQ (QWZLFNOXQJ XQG
6WDQGDUGLVLHUXQJ ]XP 3URGXNWGDWHQDXVWDXVFK 67(3�� 'DEHL XPIDVVW (;35(66�*
HLQH 8QWHUPHQJH YRQ (;35(66� GXUFK HQWVSUHFKHQGH 3UR]HVVRUHQ NDQQ HLQH 8P�
VHW]XQJ LQ (;35(66 HUIROJHQ� ,Q GHU 6LPXODWLRQVWHFKQLN ZXUGH (;35(66 X� D� LP
3URMHNW 1HXWUD6,0� I�U GLH (QWZLFNOXQJ HLQHV 3URGXNWGDWHQPRGHOOV ]XU %HVFKUHLEXQJ
YRQ 6LPXODWLRQVPRGHOOH KHUDQJH]RJHQ >��@�

6FKOLH�OLFK HLJQHQ VLFK DXFK GLH VHLW (QGH GHU ��HU -DKUHQ LPPHU VWlUNHU LQ GHQ 9RU�
GHUJUXQG U�FNHQGHQ REMHNWRULHQWLHUWHQ 0HWKRGHQ >���@ I�U GLH %HVFKUHLEXQJ YRQ PD�
VFKLQHQQDKHQ 0RGHOOHQ� =X HUZlKQHQ LVW KLHU GLH 8QLILHG 0RGHOOLQJ /DQJXDJH �80/��
GLH DXI PHKUHUHQ REMHNWRULHQWLHUWHQ 0HWKRGHQ EDVLHUW XQG ���� DOV 6WDQGDUGLVLH�
UXQJVYRUVFKODJ EHL GHU 2EMHFW 0DQDJHPHQW *URXS �20*� HLQJHUHLFKW ZXUGH >��@�

����� $QZHQGXQJ YRQ PDVFKLQHQQDKHQ 5HIHUHQ]PRGHOOHQ LQ (QW�

ZLFNOXQJ� (LQVDW] XQG 9HUWULHE

,P %HUHLFK GHU 6LPXODWLRQ ZHUGHQ 5HIHUHQ]PRGHOOH HQWZLFNHOW� XP (UIDKUXQJVZLVVHQ
]X GRNXPHQWLHUHQ XQG GHQ $XIZDQG I�U GLH (UVWHOOXQJ YRQ 6LPXODWLRQVPRGHOOHQ ]X
YHUULQJHUQ� ([SHUWHQ OHLVWHQ GXUFK GLH (UVWHOOXQJ YRQ 5HIHUHQ]PRGHOOHQ YRQ 0DVFKL�
QHQ RGHU $QODJHQ HLQH 9RUDUEHLW� PLW GHU GLH HLJHQWOLFKH 0RGHOOLHUXQJ EHL NRQNUHWHQ
6LPXODWLRQVSURMHNWHQ HUKHEOLFK EHVFKOHXQLJW XQG HUOHLFKWHUW ZHUGHQ NDQQ� $XI GHU %D�
VLV YRQ 5HIHUHQ]PRGHOOHQ N|QQHQ 0RGHOOZHOWHQ I�U XQWHUVFKLHGOLFKH 6LPXODWLRQV�
ZHUN]HXJH UHDOLVLHUW ZHUGHQ� =XGHPN|QQHQ5HIHUHQ]PRGHOOH JHQXW]WZHUGHQ� XPGLH
.RPPXQLNDWLRQ ]ZLVFKHQ (QWZLFNOHUQ XQG $QZHQGHUQ YRQ 6LPXODWLRQVWHFKQLNHQ ]X
YHUEHVVHUQ� 6LH N|QQHQ DOV .RPPXQLNDWLRQVJUXQGODJH ]ZLVFKHQ 6LPXODWLRQVGLHQVW�
OHLVWHUQ XQG LKUHQ .XQGHQ GLHQHQ� VRZLH GHU 9HUJOHLFKEDUNHLW XQWHUVFKLHGOLFKHU ,PSOH�
PHQWLHUXQJHQ >��@� 5HIHUHQ]PRGHOOH XQWHUVW�W]HQ GHQ $QZHQGHU ]XP HLQHQ IRUPDO
� ,62 6WDQGDUG IRU WKH ([FKDQJH RI 3URGXFW 0RGHO 'DWD
� *HQHULHUXQJ HLQHV QHXWUDOHQ )RUPDWV ]XU %HVFKUHLEXQJ YRQ 6LPXODWLRQVPRGHOOHQ I�U ]X SURMHNWLH�

UHQGH )HUWLJXQJVDQODJHQ �1HXWUD6,0�� ')* 3URMHNW� ������� ELV �������
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GXUFK YRUGHILQLHUWH6WUXNWXUHQ� ]XPDQGHUHQ LQKDOWOLFK� GD VLH YRUGHILQLHUWH$XVSUlJXQ�
JHQ HQWKDOWHQ XQG VRPLW DOV :LVVHQVVSHLFKHU JHQXW]W ZHUGHQ N|QQHQ�

$EE� �� ]HLJW GLH 9RUJHKHQVZHLVH ]XU 'XUFKI�KUXQJ HLQHU 6LPXODWLRQVVWXGLH� 'DEHL
ZLUG HLQ JHSODQWHV RGHU UHDOHV 6\VWHP ]XQlFKVW DEVWUDKLHUW XQG GDQQ I�U GHQ =ZHFN
GHU 6LPXODWLRQ PRGHOOLHUW� 'HU $EVWUDNWLRQ XQG 0RGHOOELOGXQJ JHKW HLQH 6\VWHPDQD�
O\VH YRUDXV� 'DEHL HQWVWHKW EHUHLWV HLQ JHGDQNOLFKHV0RGHOO GHV 6\VWHPV� %HL JHJHEH�
QHP 6\VWHP XQG JHJHEHQHU $XIJDEHQVWHOOXQJ EDVLHUW GDV JHGDQNOLFKH0RGHOO DXI GHU
6LFKW XQG GHU (UIDKUXQJ GHU EHWHLOLJWHQ 3HUVRQHQ �YJO� >��@�� =X GLHVHQ (UIDKUXQJHQ
N|QQHQ 0RGHOOLHUXQJVSKLORVRSKLHQ XQG RGHU 5HIHUHQ]PRGHOOH JHK|UHQ�

6WUXNWXUlKQOLFKNHLWHQ ]ZLVFKHQ GHP 6\VWHP XQG GHP 0RGHOOLHUXQJVDQVDW] VLQG HQW�
VFKHLGHQG I�U GLH (LJQXQJ HLQHU 0RGHOOLHUXQJVPHWKRGH� 'XUFK GLH 9RUJDEH JHHLJQH�
WHU 6WUXNWXUHQ NDQQ GHP 0RGHOOHQWZLFNOHU GHU 0RGHOODXIEDX GHXWOLFK HUOHLFKWHUW ZHU�
GHQ� $Q GLHVHU 6WHOOH JUHLIHQ 5HIHUHQ]PRGHOOH� ,VW HLQ SDVVHQGHV 5HIHUHQ]PRGHOO I�U
GLH $XIJDEHQVWHOOXQJ EHNDQQW� NDQQ GDV JHGDQNOLFKH 0RGHOO QDFK GLHVHP .RQVWUXNWL�
RQVVFKHPD DXIJHEDXW ZHUGHQ� 'DV 5HIHUHQ]PRGHOO VWHOOW LQ JHZLVVHP 6LQQH HLQ *H�
U�VW GDU� GDV EHL GHU (QWZLFNOXQJ GHV JHGDQNOLFKHQ 0RGHOOV XQG EHL GHU 8PVHW]XQJ LQ
HLQ H[SHULPHQWLHUEDUHV 0RGHOO� HQWVSUHFKHQG GHU *HJHEHQKHLWHQ GHV EHWUDFKWHWHQ
6\VWHPV� LQKDOWOLFK JHI�OOW ZHUGHQ PXVV >��@�

$QDO\VH�
%HZHUWXQJ

,QLWLDOLVLHUXQJ

6\VWHP�
RSWLPLHUXQJ

(UJHEQLVVH

3DUDPHWHU

*HSODQWHV RGHU
UHDOHV 6\VWHP

6LPXODWLRQ

$EVWUDNWLRQ�
0RGHOOELOGXQJ

5HIHUHQ]PRGHOO

$EE� �� 9RUJHKHQVZHLVH ]XU 'XUFKI�KUXQJ HLQHU 6LPXODWLRQVVWXGLH EDVLHUHQG DXI
HLQHP 5HIHUHQ]PRGHOO �YJO� >��@�

,Q GHU PDVFKLQHQQDKHQ 6LPXODWLRQ GLHQW GDV KLHU YRUJHVWHOOWH 5HIHUHQ]PRGHOO ]XP HL�
QHQ GHU GXUFKJlQJLJHQ 1XW]XQJ GHU 6LPXODWLRQVWHFKQLN LQ XQWHUVFKLHGOLFKHQ 3OD�
QXQJVEHUHLFKHQ� ]XP DQGHUHQ� ZLH REHQ EHVFKULHEHQ� DOV .RQVWUXNWLRQVVFKHPD ]XP
$XIEDX PDVFKLQHQQDKHU 6LPXODWLRQVPRGHOOH� 'DV 5HIHUHQ]PRGHOO DOV 3URGXNWGDWHQ�
PRGHOO VWHOOW GLH 9ROOVWlQGLJNHLW XQG (LQGHXWLJNHLW GHU 0DVFKLQHQGDWHQ VLFKHU� ,Q 9HU�
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ELQGXQJPLW HLQHP 6LPXODWLRQVGDWHQ 0DQDJHPHQW ZLUG DXFK GLH 9HUZHQGXQJ GHU 'D�

WHQ JHVWHXHUW�

$XI 6HLWHQ GHU$QODJHQKHUVWHOOHU EHJOHLWHW GDV5HIHUHQ]PRGHOO DOV 7HLO GHV3URGXNWPR�

GHOOV GLH (QWVWHKXQJ HLQHU QHXHQ 0DVFKLQH YRQ GHU 3ODQXQJ ELV ]XU 5HDOLVLHUXQJ� 'HU

1XW]HQ GHV 0RGHOOV HQGHW MHGRFK QLFKW QDFK GHU 0DVFKLQHQHQWZLFNOXQJ� $QKDQG GHV

0RGHOOV ODVVHQ VLFK EHUHLWV ZlKUHQG GHU $QJHERWVSKDVH YHUOlVVOLFKH $XVVDJHQ �EHU

GDV $QODJHQYHUKDOWHQ ZlKUHQG GHV %HWULHEV EHL .XQGHQ PDFKHQ� 'XUFK GHQ (LQVDW]

GHV YDOLGLHUWHQ5HIHUHQ]PRGHOOVZLUG GDEHL HLQH KRKH3ODQXQJVVLFKHUKHLW HU]LHOW� $XFK

LP HLJHQHQ +DXV NDQQ DXI 7HLOH GHV 5HIHUHQ]PRGHOOV EHL 9DULDQWHQNRQVWUXNWLRQHQ ]X�

U�FNJHJULIIHQ ZHUGHQ� 'XUFK GLH V\VWHPDWLVFKH 1XW]XQJ JHPHLQVDPHU 6LPXODWLRQV�

NRPSRQHQWHQ I|UGHUW GDV 5HIHUHQ]PRGHOO DX�HUGHP GLH LQQHUEHWULHEOLFKH .RPPXQL�

NDWLRQ�

.lXIHU XQG %HWUHLEHU YRQ $QODJHQ N|QQHQ DQKDQG GHV 0DVFKLQHQPRGHOOV YRU GHP

.DXI �EHUSU�IHQ� RE XQG ZLHZHLW LKUH $QIRUGHUXQJHQ HUI�OOW VLQG XP )HKOLQYHVWLWLRQHQ

]X YHUPHLGHQ� 'LH NRPSOHWWH )HUWLJXQJ NDQQ LQ GHU 3ODQXQJVSKDVH DXVJHWHVWHW ZHU�

GHQ XP ZHUWYROOH ,QIRUPDWLRQHQ I�U GLH .DSD]LWlWVDXVOHJXQJ ]X JHZLQQHQ� 'DGXUFK

ZLUG LQ GLHVHU IU�KHQ 3KDVH DXFK HLQH UHODWLY H[DNWH ,QYHVWLWLRQVDEVFKlW]XQJ P|JOLFK�

'LH +DQGKDEXQJ GHU 0DVFKLQHQPRGHOOH VROOWH GDEHL P|JOLFKVW HLQIDFK VHLQ� XP HLQHQ

]HLW� XQG NRVWHQJ�QVWLJHQ (LQVDW] GHU 6LPXODWLRQVWHFKQLN ]X HUODXEHQ�

�'�&$'

9LVXDOLVLHUXQJ

6LPXODWLRQ

$QLPDWLRQ

6WHUHRGDUVWHOOXQJ

(FKW]HLWYLVXDOLVLHUXQJ

,QWHUDNWLRQ

,PPHUVLRQ

0DVFKLQHQPRGHOO
UHFKQHUJHVW�W]WHV

3URGXNWGHILQLWLRQ (QWZXUIVPRGHOO .RQ]HSWPRGHOO 'HVLJQ�5HYLHZ YLUWXHOOHU 3URWRW\S

$EE� �� $QZHQGXQJ UHFKQHUJHVW�W]WHU 0DVFKLQHQPRGHOOH YRP �'�&$'KLQ ]XU YLU�
WXHOOHQ 5HDOLWlW

0LW GHP (LQVDW] QHXHU 7HFKQRORJLHQ� ZLH 9LUWXDO RGHU $XJPHQWHG 5HDOLW\� HUZHLWHUQ

VLFK DXFK GLH (LQVDW]P|JOLFKNHLWHQ UHFKQHUJHVW�W]WHU 0DVFKLQHQPRGHOOH� 95 ILQGHW

VHLQH $QZHQGXQJ YRQ GHU 3URGXNWGHILQLWLRQ �EHU GLH 3URGXNWHQWZLFNOXQJ ELV KLQ ]XP

UHDOHQ (LQVDW] HLQHU 0DVFKLQH LQ HLQHU )HUWLJXQJ� ZR 8PU�VWXQJHQ RGHU GHU 6HUYLFH

HIIL]LHQWHU ]X SODQHQ VLQG� 'LH KHXWLJH $QZHQGXQJ YRQ YLUWXHOOHQ 0DVFKLQHQ XPIDVVW�
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ZLH LQ $EE� �� GDUJHVWHOOW� YRU DOOHP GLH %HUHLFKH 9LVXDOLVLHUXQJ� $QLPDWLRQ� XQG 6LPX�
ODWLRQ� 'LH 0|JOLFKNHLWHQ ]XU UlXPOLFKHQ 'DUVWHOOXQJ XQG ]XU (FKW]HLWYLVXDOLVLHUXQJ
YHUPLWWHOQ HLQHQ VHKU UHDOLWlWVQDKHQ (LQGUXFN HLQHU0DVFKLQH XQG LKUHU .RPSRQHQWHQ�
0LW HQWVSUHFKHQGHQ(LQJDEHKLOIVPLWWHOQ XQG9LVXDOLVLHUXQJVJHUlWHQ �]� %�'DWHQKDQG�
VFKXK� +HDG 0RXQWHG 'LVSOD\� NDQQ GLH %HGLHQXQJ GHU 0DVFKLQH LQ LKUHU VSlWHUHQ
UHDOHQ 8PJHEXQJ JHWHVWHW ZHUGHQ� 5HIHUHQ]PRGHOOH KHOIHQ GDEHL� 0DVFKLQHQPR�
GHOOH I�U GLHVH XQWHUVFKLHGOLFKHQ 7HFKQRORJLHQ ]X TXDOLIL]LHUHQ�

��� 5HIHUHQ]PRGHOO PDVFKLQHQQDKHU 6LPXODWLRQV�
NRPSRQHQWHQ

'LH UHDOLWlWVQDKH1DFKELOGXQJ HLQHU0DVFKLQHPLW LKUHQ )XQNWLRQHQZLUG HUVW GXUFK GLH
6LPXODWLRQVWHFKQLN P|JOLFK� 'DV LP IROJHQGHQ YRUJHVWHOOWH 5HIHUHQ]PRGHOO PDVFKL�
QHQQDKHU 6LPXODWLRQVNRPSRQHQWHQ EHVFKUHLEW GHQ ,QIRUPDWLRQVXPIDQJ XQG GLH 'D�
WHQYHUZHQGXQJ EHLP $XIEDX XQG (LQVDW] YRQ YLUWXHOOHQ0DVFKLQHQ� 'LH $QZHQGXQJV�
P|JOLFKNHLWHQ GHU 6LPXODWLRQVNRPSRQHQWHQ HUVWUHFNHQ VLFK YRQ GHU 0DVFKLQHQHQW�
ZLFNOXQJ ELV ]XU 6\VWHPSODQXQJ� 'D]X JLEW GDV 5HIHUHQ]PRGHOO HLQH V\VWHPDWLVFKH
XQG DOOJHPHLQJ�OWLJH %HVFKUHLEXQJ� ZHOFKH 'DWHQ ZDQQ DQ ZHOFKHU 6WHOOH GHV (QW�
ZLFNOXQJV]\NOXV EHQ|WLJW ZHUGHQ� XP DP (QGH HLQHQ GLJLWDOHQ 3URWRW\SHQ ]X HUKDOWHQ�
'HU NDQQ ZLHGHUXP LQ HLQHU YLUWXHOOHQ )HUWLJXQJ HLQJHVHW]W ZHUGHQ�

9RU GHU &KDUDNWHULVLHUXQJ GHU )XQNWLRQDOLWlWHQ GHV 5HIHUHQ]PRGHOOV VLQG HLQLJH %H�
JULIIVGHILQLWLRQHQ QRWZHQGLJ� 1HEHQ GHQ HLJHQWOLFKHQ 6LPXODWLRQVDXIJDEHQ ZHUGHQ LP
5HIHUHQ]PRGHOO DXFK GLH 9HUNQ�SIXQJHQ GHU YHUVFKLHGHQHQ $XIJDEHQEHUHLFKH XQG
GLH $UEHLWVDEOlXIH GDUJHVWHOOW� 'LHV OlVVW VLFKPLW )XQNWLRQDOLWlWHQ GHV:RUNIORZ0DQD�
JHPHQWV UHDOLVLHUHQ� 'LH:RUNIORZ0DQDJHPHQW &RDOLWLRQ �:I0&�� HLQH LQWHUQDWLRQDOH
,QWHUHVVHQJHPHLQVFKDIW DXV ,QGXVWULH XQG )RUVFKXQJ� GLH ]XU 'HILQLWLRQ XQG1RUPXQJ
GHV )XQNWLRQVXPIDQJHV GHV :RUNIORZ 0DQDJHPHQWV JHJU�QGHW ZXUGH� GHILQLHUW GLH
%HJULIIH :RUNIORZ XQG :RUNIORZ 0DQDJHPHQW ZLH IROJW�

8QWHU :RUNIORZ YHUVWHKW PDQ GLH UHFKQHUJHVW�W]WH )RUPDOLVLHUXQJ RGHU $XWR�
PDWLVLHUXQJ HLQHV $UEHLWVSUR]HVVHV >��@�

:RUNIORZ 0DQDJHPHQW VWHOOW HLQH SUR]HVVRULHQWLHUWH ,PSOHPHQWLHUXQJVWHFKQLN
GHV:RUNIORZVGDU�:RUNIORZ0DQDJHPHQW NDQQDQKDQG GHU:RUNIORZ /RJLN DXI
HLQHP ('9�6\VWHP UHDOLVLHUW ZHUGHQ XQG XQWHUVW�W]W GLH DXIJDEHQEH]RJHQH
.RRUGLQDWLRQ XQG .RPPXQLNDWLRQ ]ZLVFKHQ $XIJDEHQWUlJHUQ LP 5DKPHQ GHU
RUJDQLVDWRULVFKHQ $EOlXIH >��� ��@�

(LQ :RUNIORZ 0DQDJHPHQW 6\VWHP LVW HLQ &RPSLOHU RGHU LQWHUSUHWHUlKQOLFKHV
6\VWHP� GDV GHQ $UEHLWVIOXVV �:RUNIORZ� ]ZLVFKHQ YHUVFKLHGHQHQ 7HLOQHKPHUQ
DQ HLQHP $UEHLWVSUR]HVV OHLWHW� 'DEHL EHQXW]W HV HLQH YRUGHILQLHUWH 3UR]HGXU�
GLH VLFK DXV HLQHU0HQJH YRQ 7HLOSUR]HVVHQ E]Z� 7HLODXIJDEHQ ]XVDPPHQVHW]W�
=HQWUDOH$VSHNWH YRP:RUNIORZ0DQDJHPHQW6\VWHPHQ VLQGRUJDQLVDWRULVFKHV



��� 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

+LQWHUJUXQGZLVVHQ� 3UR]HVVGHILQLWLRQ� 3UR]HVVYHUZDOWXQJ� ,QIRUPDWLRQV� XQG
'RNXPHQWHQYHUZDOWXQJ XQG YHUWHLOWH 6\VWHPH� �YJO� >��@� 6���

)�U GHQ REHQ YHUZHQGHWHQ %HJULII 3UR]HVV E]Z� $UEHLWVSUR]HVV VROO HEHQIDOOV HLQH'H�
ILQLWLRQ HUIROJHQ� 'HU %HJULII ZLUG LP5DKPHQ GHV:RUNIORZ0DQDJHPHQWV YRU DOOHP I�U
GLH $EJUHQ]XQJ RUJDQLVDWRULVFKH $EOlXIH YHUZHQGHW� HU EH]HLFKQHW DEHU DXFK %HDU�
EHLWXQJVYRUJlQJH DXI 0DVFKLQHQ �YJO� .DSLWHO ��� 'LH DOOJHPHLQH 'HILQLWLRQ DXV >��@
ZLUG EHLGHQ 6LFKWZHLVHQ JHUHFKW�

(LQ 3UR]HVV LVW HLQH )ROJH YRQ )XQNWLRQHQ E]Z� $NWLYLWlWHQ� ZREHL HLQH )XQNWLRQ
E]Z� $NWLYLWlW GXUFK HLQH RGHU PHKUHUH (UHLJQLVVH JHVWDUWHW ZLUG XQG LQ HLQHP
RGHU PHKUHUHQ (UHLJQLVVHQ HQGHW� 'LH (LQ]HODNWLYLWlWHQ VWHKHQ LQ HLQHP ORJL�
VFKHQ =XVDPPHQKDQJ ]XHLQDQGHU XQG VLQG LQKDOWOLFK DEJHVFKORVVHQ�

%DVLHUHQG DXI GLHVHQ 'HILQLWLRQHQ ZLUG LP IROJHQGHQ GDV IXQNWLRQDOH XQG ]HLWOLFKH =X�
VDPPHQZLUNHQ GHU LQ .DSLWHO � EHVFKULHEHQHQ 6LPXODWLRQVDUWHQ EHL GHU 3URGXNWHQW�
VWHKXQJ LQ HLQHP 5HIHUHQ]PRGHOO VSH]LIL]LHUW�

����� *UXQGVWUXNWXU XQG (LQVDW]IHOGHU GHV 5HIHUHQ]PRGHOOV PDVFKL�

QHQQDKHU 6LPXODWLRQVNRPSRQHQWHQ

,P KLHU YRUJHVWHOOWHQ 5HIHUHQ]PRGHOO ZLUG DXIJH]HLJW� ZHOFKH $XIJDEHQ PLW ZHOFKHQ
6RIWZDUHZHUN]HXJHQ GXUFKJHI�KUW ZHUGHQ� XP HLQH 0DVFKLQH LP 5HFKQHU DXI]X�
EDXHQ� GLH LQ $XVVHKHQ XQG )XQNWLRQ HLQH UHDOH 0DVFKLQH QDFKELOGHW XQG ZHOFKH 'D�
WHQ GDEHL DQIDOOHQ� (LQ ZHVHQWOLFKHV =LHO HLQHU VROFKHQ YLUWXHOOHQ 0DVFKLQHQ OLHJW LQ GHU
0|JOLFKNHLW� LKUH ]XN�QIWLJHQ (LJHQVFKDIWHQ GXUFK HLQH 9LHO]DKO YRQ 6LPXODWLRQHQ YROO�
VWlQGLJ YRUKHUEHVWLPPHQ ]X N|QQHQ �$EE� ���� (LQH YLUWXHOOH 0DVFKLQH NDQQ LQ GHU
0DVFKLQHQHQWZLFNOXQJ DOV (UVDW] I�U UHDOH 9HUVXFKVPRGHOOH XQG 3URWRW\SHQ GLHQHQ�
VLH NDQQ DEHU DXFK DOV %HVWDQGWHLO HLQHU YLUWXHOOHQ )HUWLJXQJ HLQJHVHW]W ZHUGHQ�

*UXQGODJH I�U (QWZLFNOXQJHQ DXI %DVLV YLUWXHOOHU 0DVFKLQHQ ELOGHQ LQWHJULHUWH 0DVFKL�
QHQPRGHOOH� 'LHVH VLQG ,QIRUPDWLRQVJUXQGODJH GHU 6LPXODWLRQVSUR]HVVH XQG GLHQHQ
]XU 5HSUlVHQWDWLRQ GHU 6LPXODWLRQVHUJHEQLVVH� (QWZLFNOXQJVSUR]HVVNHWWHQ PLW HLQHU
'DWHQEDVLV LQ )RUP HLQHU JHPHLQVDPHQ 3URGXNWGDWHQYHUZDOWXQJ XQG GDUDXI EDVLH�
UHQGHP (QWZLFNOXQJVDEODXI ZHUGHQ GHP $QVSUXFK DQ HLQH VROFKH YLUWXHOOH 3URGXN�
WHQWVWHKXQJ DPKHXWH ZHLWHVWJHKHQGHQ JHUHFKW� GD HLQ XPIDVVHQGHV LQWHJULHUWHV3UR�
GXNWGDWHQPRGHOO QRFK QLFKW UHDOLVLHUW LVW >��� ���@�

'LH (QWZLFNOXQJVSUR]HVVNHWWHQ LP 5HIHUHQ]PRGHOO PDVFKLQHQQDKHU 6LPXODWLRQV�
NRPSRQHQWHQ EHVLW]HQ YLHU JUXQGOHJHQGH &KDUDNWHULVWLND�

�� *HVDPWSUR]HVV GHU (QWVWHKXQJ HLQHU YLUWXHOOHQ 0DVFKLQH� LQ 7HLOSUR]HVVH JHJOLH�
GHUW �:RUNIORZ�

�� UHFKQHUEDVLHUWHV 6\VWHP ]XU DEODXIRUJDQLVDWRULVFKHQ 8QWHUVW�W]XQJ GHV *HVDPW�
SUR]HVVHV �:RUNIORZ 0DQDJHPHQW�



�� � 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

�� 6\VWHPH I�U GLH %HDUEHLWXQJ GHU PDVFKLQHQEH]RJHQHQ 7HLOSUR]HVVH GHV *HVDPW�
SUR]HVVHV �X� D� 6LPXODWLRQVV\VWHPH�

�� 'DWHQDXVWDXVFKPHFKDQLVPHQ ]ZLVFKHQ GHQ 6\VWHPHQ �.RPPXQLNDWLRQ�

.RQVWUXNWLRQ

�'�&$'� (�&$'

%HUHFKQXQJ �

)(0� 0.6

'LJLWDO 0RFN�8S�
�'�.LQHPDWLN�6LPXODWLRQ

6WHXHUXQJV�

6\VWHPLQWHJUDWLRQ

636�6LPXODWLRQ�
$EODXIVLPXODWLRQ

'LJLWDOHU 3URWRW\S�

%HZHJXQJV�� ,QVWDOODWLRQV�
SODQXQJ

HQWZLFNOXQJ

9LUWXHOOH 0DVFKLQH

('0� (QJLQHHULQJ 'DWD 0DQDJHPHQW 6'0� 6LPXODWLRQVGDWHQ 0DQDJHPHQW

('0

6'0

3URGXNW�
HQWZLFNOXQJV�
]\NOXV LP '0)

$XVOHJXQJ �&$(�

0.6

'0)� 'LJLWDO 0DQXIDFWXULQJ

:RUNIORZ

$EE� �� $QZHQGXQJVEHUHLFKH GHV 5HIHUHQ]PRGHOOV PDVFKLQHQQDKHU 6LPXODWLRQV�
NRPSRQHQWHQ

)�U GLH GDWHQWHFKQLVFKH 5HDOLVLHUXQJ GHV 5HIHUHQ]PRGHOOV ELHWHW VLFK (QJLQHHULQJ
'DWD0DQDJHPHQW �('0� DQ� (V YHUELQGHW GLH HLQ]HOQHQ (QWZLFNOXQJVWHLOSUR]HVVHPLW
LKUHQ 6\VWHPHQ I�U .RQVWUXNWLRQ� %HUHFKQXQJ XQG 6LPXODWLRQ� 'DGXUFK NRPPW LKP
HLQH HQWVFKHLGHQGH %HGHXWXQJ LP 5HIHUHQ]PRGHOO ]X� -HGH ,QIRUPDWLRQ� GLH LP
/HEHQV]\NOXV HLQHV 3URGXNWHV EHQ|WLJW ZLUG� NDQQ YRQ HLQHP ('0 6\VWHP YHUZDOWHW
ZHUGHQ� 'DGXUFK N|QQHQ DOOHQ 3HUVRQHQ RGHU 6\VWHPHQ� GLH ]X HLQHP =HLWSXQNW VSH�
]LHOOH 'DWHQ EHQ|WLJHQ� JHQDX GLH SDVVHQGHQ� NRUUHNWHQ 'DWHQ ]XJlQJOLFK JHPDFKW
ZHUGHQ� ('0 6\VWHPH VWHXHUQ 3URGXNWLQIRUPDWLRQHQ� =XJULIIVEHUHFKWLJXQJHQ� %HDU�
EHLWXQJV]XVWlQGH� )UHLJDEHYRUJlQJH XQG DQGHUH $EOlXIH� GLH VLFK DXI 3URGXNWGDWHQ
DXVZLUNHQ�'XUFK %HUHLWVWHOOXQJ HLQHU 'DWHQYHUZDOWXQJ XQG �VLFKHUXQJ VRUJW GDV('0
6\VWHP GDI�U� GDVV GLH $QZHQGHU LPPHU GLH DNWXHOOVWHQ IUHLJHJHEHQHQ ,QIRUPDWLRQHQ
HUKDOWHQ� :LUG ('0 LQ HLQHU $UEHLWVJUXSSH JHQXW]W� ODVVHQ VLFK GDPLW EHUHLWV EHDFKWOL�
FKH 3URGXNWLYLWlWVVWHLJHUXQJHQ HU]LHOHQ� (LQHZHVHQWOLFK JU|�HUH:LUNXQJZLUG MHGRFK
HUUHLFKW� ZHQQ ('0 ]X HLQHP XQWHUQHKPHQVZHLWHQ 9RUJHKHQ ZLUG >��@�

,P 5HIHUHQ]PRGHOO ZLUG KLQVLFKWOLFK ('0 YRU DOOHP DXI GDV0DQDJHPHQW GHU 6LPXODWL�
RQVGDWHQ �6'0� HLQJHJDQJHQ� 'LHVHV ]HLJW DXI� ZDQQ I�U ZHOFKH $SSOLNDWLRQHQ LP
3URGXNWHQWZLFNOXQJV]\NOXV ZHOFKH (LQJDQJVGDWHQ EHQ|WLJW ZHUGHQ XQG ZHOFKH 5H�



��� 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

VXOWDWH XQG (UJHEQLVGDWHQ DQIDOOHQ� 'LH +DXSWDXIJDEHQ GHV 6'0 VLQG VRPLW 'DWHQ�
PRGHOOLHUXQJ XQG �NRQYHUWLHUXQJ�:RUNIORZ0DQDJHPHQW XQG%HUHLWVWHOOXQJ GHU .RP�
PXQLNDWLRQ�

'LH 'DWHQYHUZHQGXQJ EHLP $XIEDX GHU 6LPXODWLRQVNRPSRQHQWHQ� VRZRKO IXQNWLRQDO
DOV DXFK ]HLWOLFK� ZLUG LP :RUNIORZ IHVWJHOHJW� 'LHVHU EHVFKUHLEW GLH $EOlXIH LP (QW�
ZLFNOXQJV� XQG .RQVWUXNWLRQVSUR]HVV� hEHU GLH )XQNWLRQDOLWlW GHV 'DWHQPDQDJH�
PHQWV ZLUG PLW GHP :RUNIORZ GLH 'DWHQEHUHLWVWHOOXQJ JHUHJHOW� 6R ZLUG GXUFK NRRUGL�
QLHUWH ]HLWOLFKH hEHUODSSXQJ YRQ $EOlXIHQ HLQH 9HUN�U]XQJ GHU 3ODQXQJV]HLW HUUHLFKW
�&RQFXUUHQW (QJLQHHULQJ�� 'XUFK GLH$QZHQGXQJ GLHVHV NRRUGLQLHUWHQ 9RUJHKHQVZLUG
GLH 3ODQXQJ UDWLRQDOLVLHUW XQG DEJHVLFKHUW� 'LH )XQNWLRQHQ LP 'DWHQPDQDJHPHQW ]XU
'DWHQNRQYHUWLHUXQJ� �YHUZDOWXQJ XQG �VLFKHUXQJ VWHOOHQ GLH .RQVLVWHQ] GHU 'DWHQ VL�
FKHU� YHUPHLGHQ 5HGXQGDQ] XQG VFK�W]WHQ YRU 'DWHQYHUOXVW�

,QWHJULHUWH 3URGXNW� XQG 3UR]HVVPRGHOOH

(LQH /|VXQJVP|JOLFKNHLW I�U GLH ,QWHJUDWLRQ YRQ:RUNIORZ XQG 0DVFKLQHQPRGHOO NDQQ
LP $XIEDX HLQHV JHPHLQVDPHQ 'DWHQPRGHOOV EHVWHKHQ� ,Q >��@ ZXUGH MHGRFK JH]HLJW�
GDVV GLHVHU $QVDW] ZHJHQ GHU KRKHQ .RPSOH[LWlW HLQHV VROFKHQ 0RGHOOV LQ GHU XQWHU�
QHKPHULVFKHQ 3UD[LV ZHQLJ SUDNWLNDEHO LVW XQG GRUW QLFKW ZHLWHU YHUIROJW ZXUGH� (V
ZXUGH GDJHJHQ HLQ ,QIRUPDWLRQV�1HW] PLW +\SHUOLQNV LP 6LQQH HLQHU:HE�7HFKQRORJLH
DXIJHEDXW�

3URGXNWPRGHOO 3UR]HVVPRGHOO

3ODQXQJVSUR]HVVH

/RJLVWLNSUR]HVVH

0HWDSUR]HVVH

7lWLJNHLWHQ

(QWVFKHLGXQJHQ

%DXJUXSSHQVWUXNWXU

$XIWUDJVGDWHQ

2UJDQLVDWLRQVHLQKHLW

0HWKRGHQSODQ

.ODVVLIL]LHUXQJ

3URGXNWNRQILJXUDWLRQ

6W�FNOLVWHQ

)UHLJDEHZHVHQ

9HUVLRQVYHUIROJXQJ

3URGXNWJHVWDOW

WHFKQ� =HLFKQXQJHQ

7ROHUDQ]HQ

2EHUIOlFKHQDQJDEHQ

0DWHULDO

)RUP )HDWXUHV
.LQHPDWLN

(QWZLFNOXQJVSUR]HVVH

)HUWLJXQJVSUR]HVVH

5HVVRXUFHQ

=XVWlQGH

2UJDQLVDWLRQVGDWHQ
0HWKRGHQ

$EE� �� (OHPHQWH HLQHV LQWHJULHUWHQ 3URGXNW� XQG 3UR]HVVPRGHOOV DXI *UXQGODJH
YRQ 67(3 $3 ��� >��@

'DV KLHU EHVFKULHEHQH 5HIHUHQ]PRGHOO VWHOOW HLQHQ $XVVFKQLWW DXV HLQHP XPIDVVHQ�
GHQ LQWHJULHUWHQ 3URGXNW� XQG 3UR]HVVPRGHOO GDU� ,P 3URGXNWLRQ ���� 3URMHNW *L33
ZXUGH HLQ VROFKHV XPIDVVHQGHV LQWHJULHUWHV 0RGHOO HUDUEHLWHW� $EE� �� ]HLJW GLH GRUW
HQWKDOWHQHQ (OHPHQWH ]XU0RGHOOLHUXQJ YRQ 3URGXNWHQ XQG 3UR]HVVHQXQG LKUH =XRUG�



�� � 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

QXQJ DXI *UXQGODJH YRQ ,62 ����� � 67(3$3 ������ 'DV 0RGHOO ZXUGH XP(OHPHQWH
HUZHLWHUW� GLH I�U GLH LQWHJULHUWH 3URGXNW� XQG 3UR]HVVPRGHOOLHUXQJ EHQ|WLJWHQ ZHUGHQ
XQG GLH GXUFK 67(3 QLFKW DEJHGHFNW VLQG� (OHPHQWH� GLH VLFK LQ GHU 6FKQLWWPHQJH EH�
ILQGHQ� NRPPHQ VRZRKO LP 3URGXNW� DOV DXFK LP 3UR]HVVPRGHOO YRU >��@�

)�U GHQ $XIEDX LQWHJULHUWHU 3URGXNW� XQG 3UR]HVVPRGHOOH VLQG GUHL 'DWHQEHUHLFKH UH�
OHYDQW� ZHOFKHGLH HLJHQWOLFKHQ'DWHQ GHU YLUWXHOOHQ0DVFKLQH XQGGDV:RUNIORZ0DQD�
JHPHQW EHWUHIIHQ �YJO� >��@��

�� 'LH 3URGXNWGDWHQ VLQG LQ )RUP YRQ 3URGXNWPRGHOOHQ DEJHOHJW� GLH HQWZHGHU DXI HL�
QHP 3URGXNWGDWHQ�6WUXNWXUPRGHOO PLW VRIWZDUHVSH]LILVFKHQ 'RNXPHQWHQ �'D�
WHLHQ� RGHU DXI HLQHP LQWHJULHUWHQ 3URGXNWGDWHQPRGHOO EDVLHUHQ� :HJHQ GHU +HWH�
URJHQLWlW GHU HLQJHVHW]WHQ 6LPXODWLRQVZHUN]HXJH LVW GLH HUVWH $OWHUQDWLYH UHOHYDQW�

�� 'LH3UR]HVVGDWHQ EDVLHUHQ DXI GHP(EHQHQPRGHOO DXV .DSLWHO ������ 6LH EHVWHKHQ
DXV JHQHULVFKHQ 7HLOSUR]HVVHQ DXV GHU 6FKHPDHEHQH� QLFKW LQVWDQ]LLHUWHQ $S�
SOLNDWLRQVPRGHOOHQ XQG VFKOLH�OLFK DXV GHQ LQVWDQ]LLHUWHQ 3UR]HVVHQ�

�� 'LH :LVVHQVEDVLV GLHQW ]XU ,QWHUSUHWDWLRQ GHU $EKlQJLJNHLWHQ ]ZLVFKHQ 3URGXNW�
VWUXNWXUHQ XQG 7HLOSUR]HVVHQ� 'LH $EKlQJLJNHLWHQ ZHUGHQ GXUFK 5HJHOQ EHVFKULH�
EHQ� GLH LQ GHU :LVVHQVEDVLV KLQWHUOHJW VLQG�

$EE� �� ]HLJW� ZLH GLHVH 'DWHQ I�U GLH *HQHULHUXQJ QHXHU 3URGXNW�3UR]HVV�%H]LHKXQ�
JHQ JHQXW]W ZHUGHQ� 6ROO HLQ QHXHV3URGXNW HQWZLFNHOW ZHUGHQ� ZLUG LP0RGXO3URGXNW�

PRGHOOLHUXQJ GLH JHZ�QVFKWH 3URGXNWVWUXNWXU DXIJHEDXW� 'LHVH NDQQ DQKDQG EHUHLWV

YRUKDQGHQHU 3URGXNWPRGHOOH GXUFK 0RGLILNDWLRQ HUIROJHQ RGHU GXUFK =XVDPPHQVWHO�

OXQJ HLQHU QHXHQ 3URGXNWVWUXNWXU� 'LH :LVVHQVEDVLV HQWKlOW �EHU ZHQQ�GDQQ�%H]LH�

KXQJHQ I�U GDV 3URGXNWPRGHOO UHOHYDQWH 7HLOSUR]HVVH DXV GHP JHQHULVFKHQ 3UR]HVV�

PRGHOO GHU (QWZLFNOXQJ� 'LH UHOHYDQWHQ 7HLOSUR]HVVH ZHUGHQ DXV GHU 6FKHPDHEHQH

LQ GDV =XRUGQXQJVPRGXO JHODGHQ XQG GRUW MH QDFK VSH]LILVFKHU 3URGXNWHLJHQVFKDIW

DXVJHZlKOW� 'LH DXVJHZlKOWHQ 7HLOSUR]HVVH ZHUGHQ LP 0RGXO 3UR]HVVLQVWDQ]LLHUXQJ

LQ HLQ SURGXNWVSH]LILVFKHV $SSOLNDWLRQVPRGHOO HLQJHI�JW� 'DEHL NRPPHQ GLH 9RU� XQG

1DFKEHGLQJXQJHQ GHU 7HLOSUR]HVVH XQG GLH 5HLKHQIROJHDQJDEHQ LP $SSOLNDWLRQVPR�

GHOO ]XP7UDJHQ� $QVFKOLH�HQGZLUG GLH.RQVLVWHQ] GHV JHQHULHUWHQ*HVDPWSUR]HVVHV

KLQVLFKWOLFK GHU 9RU� XQG 1DFKEHGLQJXQJHQ JHSU�IW� 1DFK $EVFKOXVV GHU 0RGHOOJHQH�

ULHUXQJ ZLUG GHU LQVWDQ]LLHUWH 3UR]HVV JHVSHLFKHUW�

%HLVSLHOKDIW I�U GDV =XVDPPHQVSLHO GHU 3URGXNW� XQG 3UR]HVVPRGHOOLHUXQJ NDQQ GHU

(QWZXUI HLQHU 0DVFKLQHQNRPSRQHQWH� ]� %� GHU (QWZXUI HLQHU :lO]I�KUXQJ I�U HLQH

:HUN]HXJPDVFKLQH� JHQDQQW ZHUGHQ� 'LH JHIRUGHUWHQ /HLVWXQJVGDWHQ XQG GLH %DX�

ZHLVH GHU 0DVFKLQH KDEHQ $XVZLUNXQJHQ DXI GLH $XVI�KUXQJ GHU :lO]I�KUXQJ� ,VW

HLQH lKQOLFKH 0DVFKLQH EHUHLWV NRQVWUXLHUW ZRUGHQ� NDQQ GLH :lO]I�KUXQJ JJI� GLUHNW

�EHUQRPPHQ RGHU QXU OHLFKW DQJHSDVVW ZHUGHQ� %HL HLQHU 1HXNRQVWUXNWLRQ NDQQ GLH

:lO]I�KUXQJ HQWZHGHU DOV =XNDXIWHLO PLW HQWVSUHFKHQGHU 6SH]LILNDWLRQ DXVJHI�KUW

RGHU QHX NRQVWUXLHUW ZHUGHQ� 'DQQ LVW ]X HQWVFKHLGHQ� RE HLQ0DVFKLQHQHOHPHQWH�%H�

UHFKQXQJVSURJUDPP RGHU 6LPXODWLRQ RGHU EHLGHV I�U GLH $XVOHJXQJ GHU )�KUXQJ HLQ�
�� 67(3 $SSOLFDWLRQ 3URWRFRO $XWRPRWLYH ,QGXVWU\



��� 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

JHVHW]W ZHUGHQ VROO� ,P )DOOH GHU 6LPXODWLRQ NDQQ ZHLWHU QDFK )(0 XQG 0.6 GLIIHUHQ�
]LHUW ZHUGHQ� 'LH JHZlKOWHQ (QWZLFNOXQJVWHLOSUR]HVVH ZHUGHQ LP =XRUGQXQJVPRGXO
PLW GHP (OHPHQW :lO]I�KUXQJ DXV GHP 3URGXNWPRGHOO YHUNQ�SIW XQG EHL GHU 3UR]HV�
VLQVWDQ]LLHUXQJ LQ GDV *HVDPWPRGHOO GHU 0DVFKLQHQHQWZLFNOXQJ HLQJHI�JW� 'DGXUFK
KDW GHU (QWZLFNOHU EHUHLWV LQ GHU 3ODQXQJVSKDVH GLH 0|JOLFKNHLW� GLH .DONXODWLRQ GHU
(QWZLFNOXQJVNRVWHQ VHKU JHQDX DQ GLH EHQ|WLJWHQ 7HLOHQWZLFNOXQJVNRVWHQ DQ]XJOHL�
FKHQ�

%HL bQGHUXQJ HLQHU 3URGXNWVWUXNWXU ZHUGHQ LP =XRUGQXQJVPRGXO HQWVSUHFKHQGH bQ�
GHUXQJVOLVWHQ JHQHULHUW� 'DULQ VLQG GLH QHX KLQ]XJHNRPPHQHQ 7HLOSUR]HVVH DXIJH�
I�KUW� VRZLH MHQH� GLH GXUFK GLH bQGHUXQJ �EHUIO�VVLJ JHZRUGHQ VLQG XQG MHQH� GLH
GXUFK DQGHUH 7HLOSUR]HVVH HUVHW]W ZHUGHQ�

0RGXO
3URGXNWPRGHOOLHUXQJ

0RGXO
=XRUGQXQJ

0RGXO
3UR]HVVLQVWDQ]LLHUXQJ

�� 3URGXNWPRGHOO HU]HXJHQ

�� SRWHQWLHOO UHOHYDQWH
7HLOSUR]HVVH EHVWLPPHQ

�� 7HLOSUR]HVVH DXVZlKOHQ

�� $SSOLNDWLRQVPRGHOO
DXVZlKOHQ

�� .RQILJXUDWLRQ
�� .RQVLVWHQ]SU�IXQJ
�� LQVWDQ]LLHUWHQ 3UR]HVV

VSHLFKHUQ

3URGXNWGDWHQ

3URGXNWPRGHOOH

:LVVHQEDVLV

3UR]HVVGDWHQ

3URGXNW�3UR]HVV�5HJHOQ

6FKHPDHEHQH

$SSOLNDWLRQVHEHQH

,QVWDQ]HEHQH

3URGXNWPRGHOO

5HJHOQ

LQVWDQ]LLHUWHU
3UR]HVV

3URGXNWVWUXNWXU

7HLOSUR]HVVH :RUNIORZ 'DWHQ

:RUNIORZ 5HJHOQ

'DWHQ$QZHQGXQJHQ ('0

$EE� �� )XQNWLRQHQ XQG 'DWHQ ]XP $XIEDX LQWHJULHUWHU 3URGXNW� XQG 3UR]HVVPR�
GHOOH LP ('0 XQWHU 9HUZHQGXQJ HLQHU :LVVHQVEDVLV �QDFK >��@�

5HIHUHQ]PRGHOO PDVFKLQHQQDKHU 6LPXODWLRQVNRPSRQHQWHQ

0LW GHQ EHVFKULHEHQHQ %HVWDQGWHLOHQ OlVVW VLFK HLQ 5HIHUHQ]PRGHOO PDVFKLQHQQDKHU
6LPXODWLRQVNRPSRQHQWHQ DXIEDXHQ� ,Q $EE� �� LVW GDV 5HIHUHQ]PRGHOO DOV (QWLW\�
5HODWLRQVKLS 0RGHOO GDUJHVWHOOW� (V HQWKlOW GLH ,QWHJUDWLRQ GHV 3URGXNWPRGHOOV GHU0D�
VFKLQH XQG GHV 3UR]HVVPRGHOOV GHU 0DVFKLQHQHQWZLFNOXQJ XQG VFKOLH�W ZHLWHUKLQ GLH
5HVVRXUFHQ I�U GLH %HDUEHLWXQJ GHU 7HLOSUR]HVVH PLW HLQ� $OV $XVJDQJVSXQNW GHU $QD�
O\VH XQG0RGHOOLHUXQJZXUGHQ GDV LQ >��@ YRUJHVWHOOWH5HIHUHQ]PRGHOO HLQHU SDUDOOHOHQ�



�� � 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

LQWHJULHUWHQ .RQVWUXNWLRQ XQG $UEHLWVSODQXQJ VRZLH GLH $UEHLWHQ LQ >��@ ]XU ,QWHJUDWLRQ
YRQ 3UR]HVV� XQG 3URGXNWPRGHOOHQ JHQXW]W�

3UR]HVV 7HLOSUR]HVV

0DVFKLQH

%DXJUXSSH

%DXWHLO

(QWZLFNOXQJV�

.RQVWUXNWLRQ

6LPXODWLRQ

�'�&$'

)(0

'LJLWDO 0RFN�8S

�'�.LQHPDWLN

$EODXIVLPXODWLRQ

'LJLWDOHU 3URWRW\S

0.6

636��6LPXODWLRQ

(�&$'

6LPXODWLRQ

%HUHFKQXQJVSURJ�

LV�D

LV�D

YHUZHQGHW

LV�D

Q
EHVWHKW

WHLODXIJDEH

DXV �

� Q Q P

6WUXNWXU

5HVVRXUFH

2UJDQLVDWLRQ

EHVWHKW
DXV

�

Q

6WUXNWXU

6WUXNWXU

EHDUEHLWHWQ

P YHUZHQGHW

(QWZLFNOXQJ�
Q

P

6LPXODWLRQ

EHVWHKW
DXV

P

Q

EHVWHKW
DXV

Q

�

EHVWHKW

Q

�

DXV

SODQW

�

Q

ZLUG

�

Q

�
(QWZ��
6LP�

(QWZ��
6LP�

PP

�

HQWZLFNHOW
GXUFK

3URGXNWPRGHOO

3UR]HVV�
PRGHOO

$EE� �� 5HIHUHQ]PRGHOO PDVFKLQHQQDKHU 6LPXODWLRQVNRPSRQHQWHQ

+LQWHU GHQ (QWLWlWHQ LP 3URGXNWPRGHOO OLHJHQ GLH 3URGXNWGDWHQ� HQWZHGHU LQ HLQHP LQ�
WHJULHUWHQ 3URGXNWGDWHQPRGHOO RGHU LQ HLQHU JHPHLQVDPHQ 3URGXNWGDWHQYHUZDOWXQJ
GHV ('06� 'LH ,QIRUPDWLRQHQ� GLH LQ GHQ 7HLOSUR]HVVHQ JHQHULHUW ZHUGHQ� VLQG QLFKW
H[SOL]LWPRGHOOLHUW� VLH ZHUGHQ LP3URGXNWPRGHOO DOV 'DWHQ XQG0HWDGDWHQ JHVSHLFKHUW�
'DV 3UR]HVVPRGHOO ZLUG I�U GLH %HDUEHLWXQJ LQ GDV :RUNIORZ 0DQDJHPHQW �EHUI�KUW�
GDV GLH 9HUELQGXQJ PLW GHP 3URGXNWPRGHOO KHUVWHOOW�

'DV 5HIHUHQ]PRGHOO XQWHUVW�W]W 6LPXODWLRQVNRPSRQHQWHQ DXI XQWHUVFKLHGOLFKHQ (EH�
QHQ GHV 3URGXNWPRGHOOV� 'LH .RUUHODWLRQ ]ZLVFKHQ GHQ (EHQHQ GHV 3URGXNWPRGHOOV
XQG GHQ GDUDXI DQJHZHQGHWHQ 6LPXODWLRQVDUWHQ LVW LQ $EE� �� �EHU *UDXDEVWXIXQJHQ
GDUJHVWHOOW� 6LPXODWLRQHQ N|QQHQ DQ %DXWHLOHQ� %DXJUXSSHQ RGHU GHU JHVDPWHQ 0D�
VFKLQH GXUFKJHI�KUW ZHUGHQ� ZREHL GLH 6LPXODWLRQ DOV (QWZLFNOXQJVWHLODXIJDEHZLHGHU
(LQJDEHGDWHQ DXV DQGHUHQ 6LPXODWLRQHQ HUKDOWHQ NDQQ� ,Q .DSLWHO ����� ZLUG HLQ PD�



��� 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

VFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH$EODXIVLPXODWLRQ YRUJHVWHOOW� EHL GHP I�U GLH JH�
VDPWH0DVFKLQH'DWHQ JHQHULHUW ZHUGHQ� GLH I�U GLH %HODQJHGHU $EODXIVLPXODWLRQ QRW�
ZHQGLJ VLQG�

6WHXHUXQJ GHU 7HLOSUR]HVVNHWWHQ LP :RUNIORZ

1DFK (U]HXJXQJ HLQHV JHHLJQHWHQ *HVDPWSUR]HVVH I�U GLH (QWZLFNOXQJ PXVV YRP
('06\VWHP GHU 3UR]HVVDEODXI VLFKHUJHVWHOOW ZHUGHQ� 'DEHL VLQG DXFK SDUDOOHO DEODX�
IHQGH 7HLOSUR]HVVH ]X EHU�FNVLFKWLJHQ� GLH YRU DOOHP GDV &RQFXUUHQW (QJLQHHULQJ
NHQQ]HLFKQHQ� $EE� �� ]HLJW HLQH JHHLJQHWH 9RUJHKHQVZHLVH ]XU 3UR]HVVNHWWHQSOD�
QXQJ� �VWHXHUXQJ XQG ��EHUZDFKXQJ�

.DSD]LWlWVSODQ

7HUPLQSODQ

UHDOH (QWZLFNOXQJV�

(QWZLFNOXQJVSUR]HVV�
�EHUZDFKXQJ

(QWZLFNOXQJVSUR]HVV�
VWHXHUXQJ

$EODXISODQDQDO\VH
=XVWDQGVDQDO\VH

=XVDQGVHUIDVVXQJ-

-

-

XQG 0RGHOOLHUXQJ
6ROO�,VW�9HUJOHLFK-

$NWLYLHUXQJ

(UJHEQLVV

(QWZLFNOXQJVSODQXQJ

WHLODXIJDEH

3ODQGDWHQ
$EODXI
7HUPLQH

-

-

(QWZLFNOXQJVDEODXI

$EODXIlQGHUXQJ
7HLOSUR]HVV

=XVWDQGVPRGHOO 3
OD
QG

DW
HQ

,QLWLDOLVLHUXQJ GHU $EODXIlQGHUXQJ

=XVWDQGVGDWHQ

=XVWDQGVlQGHUXQJ

.DSD]LWlWHQ-

$EE� �� $XIJDEHQ LP :RUNIORZ 0DQDJHPHQW� 3ODQXQJ� 6WHXHUXQJ XQG hEHUZD�
FKXQJ YRQ 3UR]HVVNHWWHQ LQ GHU (QWZLFNOXQJ �QDFK >���@�

'LH (QWZLFNOXQJVSODQXQJ RULHQWLHUW VLFK DP 3UR]HVVPRGHOO GHV :RUNIORZ 0DQDJH�
PHQWV� 'LH 6WUXNWXULHUXQJ GHU 7HLOSUR]HVVH OlVVW VLFK PLW GHP 9RUJHKHQ GHU 1HW]SODQ�
WHFKQLN >��@ YHUJOHLFKHQ� 'LH 7HLOSUR]HVVH LP *HVDPWHQWZLFNOXQJVDEODXI ZHUGHQ LQ
GHU (QWZLFNOXQJVSUR]HVVVWHXHUXQJ KLQVLFKWOLFK LKUHU 7HLODXIJDEHQ XQG LKUHV =XVWDQ�
GHV DQDO\VLHUW� ZRUDXIKLQ GLH DNWXHOOHQ 7HLODXIJDEHQ DNWLYLHUW ZHUGHQ� 1DFK $EVFKOXVV
GHU 7HLODXIJDEHQ ZHUGHQ GLH (UJHEQLVVH LP 3URGXNWPRGHOO JHVSHLFKHUW XQG GHU QHXH
%HDUEHLWXQJV]XVWDQG LP 3UR]HVVPRGHOO PDUNLHUW� -HGRFK ODVVHQ VLFK JHUDGH EHL 3UR�
GXNWHQWZLFNOXQJVSUR]HVVHQ GLH (UJHEQLVVH QLFKW YROOVWlQGLJ LP YRUDXV EHVWLPPHQ�



�� � 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

'DGXUFK NRPPW HV ]X $EZHLFKXQJHQ ]ZLVFKHQ GHP JHSODQWHQ 3UR]HVV XQG GHQ
UHDOHQ (UJHEQLVVHQ� 8P VROFKH $EZHLFKXQJHQ ]X HUNHQQHQ PXVV GXUFK GLH (QWZLFN�
OXQJVSUR]HVV�EHUZDFKXQJ HLQH ZLUNVDPH .RQWUROOH GHU $EOlXIH VLFKHUJHVWHOOW ZHU�
GHQ� =XP HLQHQ ZHUGHQ KLHU GLH DQJHVFKORVVHQHQ $UEHLWHQ HUIDVVW� ]XP DQGHUHQZHU�
GHQ $EODXIlQGHUXQJHQ DQ GLH (QWZLFNOXQJVSODQXQJ ]XU�FNJHJHEHQ� %HLVSLHOVZHLVH
NDQQ HV VLFK ZlKUHQG HLQHU (QWZLFNOXQJ KHUDXVVWHOOHQ� GDVV ]XVlW]OLFKH 7HLODXIJDEHQ
I�U GLH (UUHLFKXQJ GHV (QWZLFNOXQJV]LHOV QRWZHQGLJ VLQG� 'LHV 7HLODXIJDEHQ P�VVHQ
DOV bQGHUXQJ LQ GHQ XUVSU�QJOLFKHQ 3UR]HVV HLQJHEUDFKW ZHUGHQ� XP GLH .RQVLVWHQ]
GHV 6\VWHPV ]X ZDKUHQ�

:HLWHUH $XIJDEHQ LP8PIHOG GHU 3UR]HVVNHWWHQVWHXHUXQJ VLQG GLH 7HUPLQ� XQG GLH.D�
SD]LWlWVSODQXQJ�0LW GHU 7HUPLQSODQXQJZLUG GLH*HVDPWGDXHU E]Z� GHU(QGWHUPLQ XQG
GHU NULWLVFKH 3IDG EHVWLPPW� *HJHQVWDQG GHU .DSD]LWlWVSODQXQJ I�U 3URGXNWHQWZLFN�
OXQJVSUR]HVVH LVW GLH PHQJHQ� XQG ]HLWJHUHFKWH =XRUGQXQJ YRQ 0LWDUEHLWHUQ� $QZHQ�
GXQJVV\VWHPNDSD]LWlWHQ XQG DQGHUHU 5HVVRXUFHQ ]X GHQ 7HLOSUR]HVVHQ >��@� bQGH�
UXQJHQ XQG $EZHLFKXQJHQ ZHUGHQ ZLHGHUXP LQ GHU (QWZLFNOXQJVSUR]HVV�EHUZD�
FKXQJ UHJLVWULHUW XQG I�U GLH $QJOHLFKXQJ GHU 3ODQGDWHQ KHUDQJH]RJHQ�

$QZHQGXQJVPHWKRGHQ ]XU 1XW]XQJ GHV 5HIHUHQ]PRGHOOV

'LH ZLFKWLJVWHQ )XQNWLRQHQ GHV 6LPXODWLRQVGDWHQ 0DQDJHPHQWV LQQHUKDOE HLQHV
('06 ZXUGHQ EHUHLWV DXIJHI�KUW� ,Q $EE� �� VLQG GLHVH QRFK HLQPDO ]XVDPPHQJH�
IDVVW� )�U GLH $QZHQGXQJ LP PDVFKLQHQQDKHQ 5HIHUHQ]PRGHOO VLQG GLH 'DWHQPRGHO�
OLHUXQJ� GDV :RUNIORZ 0DQDJHPHQW XQG GLH .RPPXQLNDWLRQ YRQ EHVRQGHUH %HGHX�
WXQJ� >��@ EHVFKUHLEW ZLFKWLJH 0HWKRGHQ XQG:HUN]HXJH I�U GLH $QZHQGXQJ LQWHJULHU�
WHU 3URGXNW� XQG 3UR]HVVPRGHOOH� 'LHVH ODVVHQ VLFK DXI GDV 6'0 �EHUWUDJHQ� XP VR
GHQ =XJULII DXI GLH 'DWHQ ]X NRRUGLQLHUHQ� PLW GHQHQ 6LPXODWLRQVNRPSRQHQWHQ LQ GHQ
XQWHUVFKLHGOLFKHQ 7HLOHQ GHV 5HIHUHQ]PRGHOOV DXIJHEDXW ZHUGHQ�

- 6WDQGDUGLVLHUXQJ YRQ 'DWHQ� 'XUFK GLH (LQI�KUXQJ YRQ VWDQGDUGLVLHUWHQ )RUPDWHQ
ZLUG GHU $XVWDXVFK YRQ 'DWHQ ]ZLVFKHQ GHQ XQWHUVFKLHGOLFKHQ 0RGHOOHQ GHXWOLFK
YHUHLQIDFKW �LQWHJULHUWHV 3URGXNWGDWHQPRGHOO�� :�QVFKHQVZHUW VLQG GDEHL LQVEH�
VRQGHUH 6FKQLWWVWHOOHQ ]ZLVFKHQ YHUVFKLHGHQHQ $QZHQGXQJVV\VWHPHQ �&$[� 6L�
PXODWLRQVV\VWHPH��

- (LQVDW] YRQ0RGHOO�%DXVWHLQHQ�0RGHOO�%DXVWHLQH� LQ GHQHQ:RUNIORZ�XQG6LPXOD�
WLRQVGDWHQ YHUNQ�SIW DEJHELOGHW VLQG� ZHUGHQ YHUZHQGHW� XP LQVEHVRQGHUH (QW�
ZLFNOXQJVSUR]HVVH DXI]XEDXHQ� 'LHVH 0RGHOO�%DXVWHLQH KDEHQ HLQHQ JHZLVVHQ
6WDQGDUGLVLHUXQJVJUDG XQG N|QQHQ GHVKDOE VLWXDWLRQVDEKlQJLJ NRPELQLHUW ZHU�
GHQ�

- 9HUZHQGXQJ REMHNWRULHQWLHUWHU $QVlW]H� 'XUFK .DSVHOXQJ YRQ GHWDLOOLHUWHQ :RUN�
IORZ� RGHU 6LPXODWLRQVGDWHQ LQ 2EMHNWHQ� ZLUG GLH 9HUNQ�SIXQJ LQ JHPHLQVDPHQ
0RGHOOHQ YHUHLQIDFKW� 'XUFK GLH 2EMHNWRULHQWLHUXQJ LVW HV DXFK P|JOLFK PLW GHP



��� 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

2EMHNW VHLQH +LVWRULH DE]XVSHLFKHUQ XQG VR GLH 7HLOSUR]HVVH� GLH DQ GHP 2EMHNW

GXUFKJHI�KUW ZXUGHQ� SUlVHQW ]X KDOWHQ�

- 9HUNQ�SIXQJ GXUFK6XFKPDVFKLQHQ� *HWUHQQW YRUOLHJHQGH:RUNIORZ� XQG6LPXODWL�
RQVGDWHQ ZHUGHQ GXUFK GHQ (LQVDW] YRQ 6XFKPHFKQLVPHQ VLWXDWLY PLWHLQDQGHU
YHUNQ�SIW� 'DGXUFK N|QQHQ EHLVSLHOVZHLVH DOOH *HRPHWULHGDWHQ HUPLWWHOW ZHUGHQ�
GLH I�U HLQH EHVWLPPWH 6LPXODWLRQVDXIJDEH EHQ|WLJW ZHUGHQ�

$QZHQGHU

'DWHQ�

%HQXW]HUREHUIOlFKH

(QJLQHHULQJ 'DWD 0DQDJHPHQW 6\VWHP �('06�

DQZHQGXQJV�EHUJUHLIHQGH )XQNWLRQHQ

PRGHOOLHUXQJ
bQGHUXQJV�
PDQDJHPHQW

9DULDQWHQ� X�
9HUVLRQVPDQDJ�

.RPPX�
QLNDWLRQ

'DWHQ�
VLFKHUXQJ

%HQXW]HU�
YHUZDOWXQJ

:RUNIORZ
0DQDJHPHQW

$UFKL�
YLHUXQJ

:HOFKH 'DWHQ ZHUGHQ ZDQQ
ZR]X EHQ|WLJW"

:LH ZLUG GLH
:HLWHUYHUZHQGEDUNHLW

YRQ 'DWHQ VLFKHUJHVWHOOW" :LH ZHUGHQ VLH HU]HXJW"

$EE� �� ('0�6\VWHPH XQG GLH ZLFKWLJVWHQ )XQNWLRQHQ LP 6LPXODWLRQVGDWHQ 0DQD�
JHPHQW �QDFK >���@�

����� ,QWHJUDWLRQ YRQ )(0�� �'�.LQHPDWLN� 6WHXHUXQJV� VRZLH $EODXI�
VLPXODWLRQ LQ GDV 5HIHUHQ]PRGHOO

,Q YRUKHULJHQ .DSLWHO ZXUGHQ YRU DOOHP $VSHNWH GHV ('0 LP 5HIHUHQ]PRGHOO EHWUDFK�
WHW� (LQ ZHLWHUHU HQWVFKHLGHQGHU 3XQNW EHLP (LQVDW] GHV 5HIHUHQ]PRGHOOVPDVFKLQHQ�
QDKHU 6LPXODWLRQVNRPSRQHQWHQ LVW GLH ZHFKVHOVHLWLJH $QZHQGXQJ XQWHUVFKLHGOLFKHU
6LPXODWLRQVDUWHQ LQ HLQHP LQWHJULHUWHQ 3URGXNW� XQG 3UR]HVVPRGHOO� 'LH ,QWHJUDWLRQ
YRQ $QZHQGXQJVV\VWHPHQ LVW JUXQGVlW]OLFK DQ]XVWUHEHQ� GD GXUFK GLH 9HUPHLGXQJ
ZLHGHUKROWHU (LQJDEHQ EHUHLWV H[LVWLHUHQGHU 'DWHQ GLH $EOlXIH EHVFKOHXQLJW XQG GLH
'DWHQ�EHUWUDJXQJVIHKOHU UHGX]LHUW ZHUGHQ >��@�

,Q GHQ XQWHUVFKLHGOLFKHQ (QWZLFNOXQJVWHLOPRGHOOHQ WUHWHQ hEHUVFKQHLGXQJHQ GHU 'D�
WHQYHUZHQGXQJ ]ZLVFKHQ GHQ EHWUHIIHQGHQ 6LPXODWLRQVDUWHQ DXI� 'DEHL ZHUGHQ LP
6'0 DQKDQG GHU JHPHLQVDPHQ 3URGXNWGDWHQYHUZDOWXQJ JOREDO ZLFKWLJH 'DWHQ DXV
GHQ %HUHLFKHQ 3UHSURFHVVLQJ E]Z� 0RGHOODXIEDX XQG 3RVWSURFHVVLQJ E]Z� $XVZHU�
WXQJ DEJHOHJW� XP DQGHUHQ 5HVVRXUFHQ GHQ =XJULII GDUDXI ]X HUP|JOLFKHQ� 'D]X LVW
HV QRWZHQGLJ� �EHU JHHLJQHWH 0HWDGDWHQ HLQH 9HUNQ�SIXQJ YRQ LQ GHU 6LPXODWLRQ JH�
QHULHUWHQ $WWULEXWHQ PLW 7HLOHQ DXV GHP 3URGXNWPRGHOO KHU]XVWHOOHQ� ZLH GLHV ]XP
%HLVSLHO LQ >��@ PLW +\SHUJUDSKHQ RGHU LQ >���@ PLW VRJHQDQQWHQ 3HULSKHUVHJPHQWHQ
JH]HLJW ZLUG�



�� � 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

'XUFK GLH (LQI�KUXQJ GHV KLHU EHVFKULHEHQHQ 9RUJHKHQV ]XU VLPXODWLRQVXQWHUVW�W]WHQ
(QWZLFNOXQJ YRQ 0DVFKLQHQ DQKDQG HLQHV 5HIHUHQ]PRGHOOV N|QQHQ DOOH 9RUWHLOH YLU�
WXHOOHU 0DVFKLQHQ DXI GHQ XQWHUVFKLHGOLFKHQ 3ODQXQJVHEHQHQ JHQXW]W ZHUGHQ� ,Q HL�
QHP VWXIHQZHLVHQ $XIEDX N|QQHQ GLH 7HLOPRGHOOH XQDEKlQJLJ YRQHLQDQGHU LPSOH�
PHQWLHUW XQG GXUFK GDV 6LPXODWLRQVGDWHQ0DQDJHPHQW YHUEXQGHQZHUGHQ� ,P IROJHQ�
GHQ ZHUGHQ GLH (QWZLFNOXQJV� XQG 6LPXODWLRQVWlWLJNHLWHQ I�U GLH HLQ]HOQHQ (QWZLFN�
OXQJVWHLODXIJDEHQ LP 5HIHUHQ]PRGHOO VRZLH LKUH ,QWHJUDWLRQ LP 6'0 EHVFKULHEHQ�

7HLOPRGHOO .RQVWUXNWLRQ �� 'LH %DVLVGDWHQ GHU YLUWXHOOHQ 0DVFKLQH

'LH 'DWHQ DXV GHU .RQVWUXNWLRQ ZHUGHQ LQ DOOHQ ZHLWHUHQ 7HLOPRGHOOHQ GHV 5HIHUHQ]�
PRGHOOV EHQ|WLJW� 1HEHQ GHU UHLQHQ*HRPHWULH XQG GHQ0DWHULDOGDWHQZHUGHQ DXFK ,Q�
IRUPDWLRQ �EHU GLH 6WUXNWXU YRQ %DXJUXSSHQ LP &$' JHQHULHUW� GLH ]XP YLUWXHOOHQ =X�
VDPPHQEDX GHU 0DVFKLQHQ LQ GHQ 6LPXODWRUHQ YHUZHQGHW ZHUGHQ �$EE� ���� 'LH (U�
JHEQLVVH DXV GHQ 6LPXODWLRQHQ ZLUNHQ VLFK LP *HJHQ]XJ GXUFK 9HUlQGHUXQJHQ GHU
*HRPHWULH DXV� ZLH ]XP %HLVSLHO bQGHUXQJ HLQHU 0DWHULDOVWlUNH� VLH JHEHQ DEHU DXFK
JUXQGVlW]OLFKH $XVOHJXQJVLQIRUPDWLRQHQ�

('0�6'0
'DWHQPRGHOOLHUXQJ�
.RPPXQLNDWLRQ�

:RUNIORZ

.RQVWUXNWLRQ �'�&$'� (�&$'

%HUHFKQXQJ �

)(0� 0.6 'LJLWDO 0RFN�8S�
�'�.LQHPDWLN 6LP�

6\VWHPLQWHJUDWLRQ

636��6LPXODWLRQ�
$EODXIVLPXODWLRQ

%HZHJXQJV��

SODQXQJ$XVOHJXQJ �&$(� ,QVWDOODWLRQV�
6WHXHUXQJV�

'LJLWDOHU 3URWRW\S�

HQWZLFNOXQJ

*HRPHWULH�� 0DWHULDOGDWHQ�
%DXJUXSSHQVWUXNWXU�

JHPHLQVDPH

,QVWDOODWLRQVSODQ

3DUDPHWHUlQGHUXQJ�

$XVOHJXQJVLQIRUPDWLRQHQ
*HRPHWULHlQGHUXQJHQ�

0.6

LQWHJULHUWHV
3URGXNWGDWHQYHUZDOWXQJ3URGXNWGDWHQPRGHOO

$EE� �� 'DWHQ GHU .RQVWUXNWLRQ DOV %DVLV YLUWXHOOHU 0DVFKLQHQ

'LH ,QWHJUDWLRQ YRQ &$'�6\VWHPHQ LQ GDV ('0 LVW ZHLW IRUWJHVFKULWWHQ� GD GDV 0DQD�
JHPHQW YRQ .RQVWUXNWLRQVGDWHQ HLQH GHU ]HQWUDOHQ $XIJDEHQ YRQ ('0 LVW� 9LHOH &$'�
+HUVWHOOHU ELHWHQ VHOEVW ('0�6\VWHPH DQ� GLH DXI LKUH 3URGXNWH DEJHVWLPPW VLQG� (L�
QHQ ZHLWHUHQ 9RUWHLO I�U GLH ,QWHJUDWLRQ EULQJHQ VWDQGDUGLVLHUWH &$'�'DWHQIRUPDWH�
67(3 VWHKW KLHU I�U GDV =LHO HLQHV LQWHUQDWLRQDOHQ 6WDQGDUGV� 'LHVHV VHKU XPIDVVHQGH
LQWHJULHUWH 3URGXNWGDWHQPRGHOO NDQQ EHL HQWVSUHFKHQGHP (QWZLFNOXQJVVWDQG DOV
*UXQGODJH GHV JHVDPWHQ ('0 HLQJHVHW]W ZHUGHQ� ,Q GHU 5HDOLWlW PXVV DEHU KHXWH
QRFK DXI HLQH JHPHLQVDPH 3URGXNWGDWHQYHUZDOWXQJ DOV %DVLV GHV 5HIHUHQ]PRGHOOV
JHVHW]W ZHUGHQ� GD HLQH ,QWHJUDWLRQ DOOHU 6LPXODWLRQVZHUN]HXJH �EHU 67(3 QRFK QLFKW
P|JOLFK LVW�



��� 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

,P .RQ]HSW GHU JHPHLQVDPHQ 3URGXNWGDWHQYHUZHQGXQJ HUIROJW GHU =XJULII GHU $QZHQ�
GXQJVV\VWHPHDXI GLH3URGXNWGDWHQ DXVVFKOLH�OLFK �EHU GDV('0�6\VWHP� GDV GLHVH'D�
WHQ LQ HLQHP 3URGXNWGDWHQ�6WUXNWXUPRGHOO YHUZDOWHW� 'LH 3URGXNWGDWHQ EOHLEHQ GDEHL LQ
V\VWHPVSH]LILVFKHU )RUP HUKDOWHQ >���@� 'DV )HKOHQ HLQHV LQWHJULHUWHQ 'DWHQPRGHOOV
]ZLQJW ]XP 'DWHQDXVWDXVFK �EHU 'LUHNW� RGHU 6WDQGDUGVFKQLWWVWHOOHQ >��@�

7HLOPRGHOO %HUHFKQXQJ � $XVOHJXQJ �&$(�

9LHOH )UDJHVWHOOXQJHQ EH]�JOLFK GHU $XVOHJXQJ XQG GHV %HWULHEVYHUKDOWHQV YRQ 0D�
VFKLQHQ ODVVHQ VLFK QXU PLW VSH]LHOOHQ %HUHFKQXQJVSURJUDPPHQ RGHU VLPXODWLY O|VHQ�
:HVHQWOLFKH %HUHLFKH EHWUHIIHQ�

- )HVWLJNHLW� 6WDELOLWlW
- 6FKZLQJXQJHQ
- :lUPH� /�IWXQJ
- $HURG\QDPLN� 6WU|PXQJHQ� $NXVWLN
- $QWULHE� %UHPVHQ� +LOIVDQWULHEH

3UHSURFHVVLQJ 6ROYLQJ 3RVWSURFHVVLQJ

'HIRUPDWLRQHQ9HUQHW]XQJ
(OHPHQWW\SHQ
0DWHULDOHLJHQVFKDIWHQ
5DQGEHGLQJXQJHQ
%HODVWXQJHQ

(LJHQIRUPHQ
]HLWOLFKH $QDO\VHQ
7HPSHUDWXUYHUOlXIH

*HRPHWULH�

.UlIWH
0RPHQWH
*HVFKZLQGLJNHLWHQ
%HVFKOHXQLJXQJHQ

0DWHULDO�

0RGHOODXIEDX 6LPXODWLRQ $XVZHUWXQJ

.UlIWH
0RPHQWH
HLQJHSUlJWH *HVFKZLQGLJNHLWHQ
HLQJHSUlJWH %HVFKOHXQLJXQJHQ

)(0

0.6

$XIODJHUUHDNWLRQHQ

('0�6'0
'DWHQPRGHOOLHUXQJ�
.RPPXQLNDWLRQ�

:RUNIORZ

%HUHFKQXQJ � $XVOHJXQJ �&$(�

%DXJUXSSHQVWUXNWXU

9HUELQGXQJHQ G\QDPLVFKHV 9HUKDOWHQ

)(0� 0.6

6SDQQXQJHQ

$EE� �� )(0 XQG 0.6 ]XU %HUHFKQXQJ XQG $XVOHJXQJ YRQ %DXWHLOHQ XQG 0DVFKL�
QHQ

'LH %HUHFKQXQJ XQG $XVOHJXQJ YHUOlXIW ]HLWJOHLFK RGHU QDFK GHU .RQVWUXNWLRQ� 'LH
ZLFKWLJVWHQ 6LPXODWLRQVDUWHQ LP 5DKPHQ GHU %HUHFKQXQJ XQG $XVOHJXQJ� )(0 XQG
0.6� VLQG LQ $EE� �� GDUJHVWHOOW� 'DV 6'0 KDW GLH $XIJDEH� GHQ 3URJUDPPHQ GLH HQW�
VSUHFKHQGHQ DNWXHOOHQ *HRPHWULHLQIRUPDWLRQHQ ]XU 9HUI�JXQJ ]X VWHOOHQ XQG GDEHL
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JJI� HLQH 'DWHQNRQYHUWLHUXQJ GXUFK]XI�KUHQ� 'HV ZHLWHUHQ VRUJW HV LP :RUNIORZ I�U
GLH 9HU]DKQXQJ GHU .RQVWUXNWLRQV� XQG %HUHFKQXQJVDXIJDEHQ�

7HLOPRGHOO %HZHJXQJV�� ,QVWDOODWLRQVSODQXQJ

0LW GHQ 7HFKQRORJLHQ 'LJLWDO 0RFN�XS XQG �'�.LQHPDWLN 6LPXODWLRQ ZLUG GLH .RQVWUXN�
WLRQ DXI .ROOLVLRQHQ XQG %HZHJOLFKNHLW VRZLH QLFKW HLQJHKDOWHQH 0LQGHVWDEVWlQGH XQ�
WHUVXFKW� )�U GLH 0RQWDJH ZHUGHQ GLH JHRPHWULVFKH 3DVVJHQDXLJNHLW VLFKHUJHVWHOOW
XQG QRWZHQGLJH %HZHJXQJVUlXPH HUPLWWHOW �$EE� ���� )�U GHQ 0RGHOODXIEDX NDQQ
]XP 7HLO DXI 'DWHQ ]XU�FNJHJULIIHQ ZHUGHQ� GLH LP 7HLOPRGHOO %HUHFKQXQJ XQG $XVOH�
JXQJ HU]HXJW XQG LP 6'0 DEJHVSHLFKHUW ZXUGHQ� VSH]LHOO 'DWHQ DXV GHP0RGHOODXI�
EDX GHU 0.6� (V N|QQHQ DXFK 'DWHQ YRQ H[WHUQ 4XHOOHQ ]XP (LQVDW] NRPPHQ� ZHQQ
YLVXDOLVLHUW ZHUGHQ VROO� ZHOFKHV 7HLO YRQ ZHOFKHP =XOLHIHUHU VWDPPW XQG ZLH GLHVH
7HLOH ]XVDPPHQSDVVHQ�

$XV GHP7HLOPRGHOO %HZHJXQJV� XQG ,QVWDOODWLRQVSODQXQJ JHKW QHEHQP|JOLFKHQ.RQ�
VWUXNWLRQVlQGHUXQJHQDXFKHLQ0RGHOO GHU0DVFKLQH I�U GDV'LJLWDO 0DQXIDFWXULQJ KHU�
YRU� 'DPLW ODVVHQ VLFK 3UR]HVVDEOlXIH GHU 0DVFKLQH LQ HLQHU YLUWXHOOHQ 3URGXNWLRQ
GXUFKI�KUHQ� 9HUZLUNOLFKW LVW GLHV KHXWH EHUHLWV ]XP JUR�HQ 7HLO EHL ,QGXVWULHURERWHUQ�
EHL GHQHQ GLH NLQHPDWLVFKHQ 0RGHOOH ]XU RII�OLQH 3URJUDPPLHUXQJ LQ YLUWXHOOHQ %HDU�
EHLWXQJV]HOOHQ HLQJHVHW]W ZHUGHQ�

(LQEDXXQWHUVXFKXQJHQ

)XQNWLRQVWHVW
%DXUDXPXQWHUVXFKXQJHQ
.ROOLVLRQVIUHLKHLW

0RQWDJHVLPXODWLRQ

.RQWDNWIOlFKHQJHQDXLJNHLW
0LQGHVWDEVWlQGH

*HRPHWULH�
%DXJUXSSHQVWUXNWXU

9LVXDOLVLHUXQJ

3DUDPHWHUlQGHUXQJ�
*HRPHWULHlQGHUXQJHQ

.LQHPDWLNHQ
9HUELQGXQJHQ

0RGHOODXIEDX 6LPXODWLRQ $XVZHUWXQJ

(LQEDXUHLKHQIROJH
%HVFKOHXQLJXQJHQ
*HVFKZLQGLJNHLWHQ

7DNW]HLWHQ�'�.LQHPDWLN�0RGHOO�

('0�6'0
'DWHQPRGHOOLHUXQJ�
.RPPXQLNDWLRQ�

:RUNIORZ

%HZHJXQJV�� ,QVWDOODWLRQVSODQXQJ �'�.LQHPDWLN 6LPXODWLRQ� 'LJLWDO 0RFN�XS

$EE� �� %HZHJXQJV� XQG ,QVWDOODWLRQVSODQXQJ DQKDQG YRQ 9HUVXFKVPRGHOOHQ LP
5HFKQHU

7HLOPRGHOO 6WHXHUXQJV� XQG $QWULHEVHQWZLFNOXQJ

'LH (QWZLFNOXQJ YRQ 0DVFKLQHQVWHXHUXQJHQ EHWULIIW GLUHNW GLH $QWULHEVHQWZLFNOXQJ
XQG HUIROJW LQ HQJHU =XVDPPHQDUEHLW PLW GHU .RQVWUXNWLRQ GHU PHFKDQLVFKHQ %DX�
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JUXSSHQ� 'LH (QWZLFNOXQJ HLQHU 6WHXHUXQJ XQG GLH 'LPHQVLRQLHUXQJ GHU $QWULHEV�
VWUXNWXU VWHOOHQ NRPSOH[H $XIJDEHQ GDU� EHL GHQHQ GLH $XVZDKO GHV )XQNWLRQVSULQ]LSV
XQG GHU HUIRUGHUOLFKHQ .RPSRQHQWHQ YRQ YLHOHQ (LQIO�VVHQ DEKlQJW� 'LH GDEHL IHVWJH�
OHJWHQ 3DUDPHWHU GHILQLHUHQ GLH %HWULHEVHLJHQVFKDIWHQ GHV JHVDPWHQ 6\VWHPV�

*HZ|KQOLFK EHJLQQW GLH $QWULHEVHQWZLFNOXQJ PLW GHU $QDO\VH GHU JHIRUGHUWHQ PHFKD�
QLVFKHQ (LJHQVFKDIWHQ XQG PLW GHU 6SH]LILNDWLRQ GHU NLQHPDWLVFKHQ $EOlXIH� 'DUDXV
UHVXOWLHUW GLH )XQNWLRQVEHVFKUHLEXQJ� ,Q DQGHUHQ %HUHLFKHQ GHU (QWZLFNOXQJ VLQG EH�
UHLWV )(� XQG 0.6�0RGHOOH YRQ .RPSRQHQWHQ GHV $QWULHEVV\VWHPV DXIJHEDXW ZRU�
GHQ� GLH QXQ �EHU GDV 6'0 I�U GLH(UVWHOOXQJ HLQHV GLJLWDOHQ 3URWRW\SHQKHUDQJH]RJHQ
ZHUGHQ N|QQHQ�

%HLP 0RGHOODXIEDX I�U GLH 6WHXHUXQJV� XQG $QWULHEVHQWZLFNOXQJ ZHUGHQ 0RGHOOWHLOH
XQG 'DWHQ DXV GHQ %HUHLFKHQ %HUHFKQXQJ GHU $QWULHEVVWUXNWXU� )(�6LPXODWLRQ GHU
PHFKDQLVFKHQ hEHUWUDJXQJVVWUXNWXU� UHJHOXQJVWHFKQLVFKH %ORFNVLPXODWLRQ XQG
0HKUN|USHUVLPXODWLRQ ]XP GLJLWDOHQ 3URWRW\SHQ GHU 0DVFKLQH ]XVDPPHQJHIDVVW
�$EE� ���� 'DV VHW]W GLH ,QWHURSHUDELOLWlW GHU YHUZHQGHWHQ 6\VWHPH YRUDXV� )�U GHQ
(LQVDW] IOH[LEOHU .|USHU DXV GHU )(�6LPXODWLRQ LQ HLQHP 0.6�6\VWHP LVW KHXWH QRFK
HLQH PRGDOH 2UGQXQJVUHGXNWLRQ QRWZHQGLJ� XP GDV HQWVWHKHQGH 0.6�0RGHOO KDQG�
KDEEDU ]X KDOWHQ� %HL HQWVSUHFKHQGHU'XUFKI�KUXQJ WULWW GDEHL MHGRFK NHLQ 9HUOXVW UHOH�
YDQWHU 6FKZLQJXQJVHLJHQVFKDIWHQ DXI >���@� 'LH ,QWHJUDWLRQ UHJHOXQJVWHFKQLVFKHU
0RGHOOHPLW 0.6 LVW KHXWHPLW OHLVWXQJVIlKLJHQ 6\VWHPHQP|JOLFK� GLH (UJHEQLVVH DXV
%HUHFKQXQJVSURJUDPPHQ ZHUGHQ DOV 3DUDPHWHU LP *HVDPWPRGHOO YHUZHQGHW�

2SWLPLHUXQJ GHV PHFKDWURQLVFKHQ

)XQNWLRQVEHVFKUHLEXQJ�
)(�0RGHOOH� HLQJHEXQGHQ LQ

6FKZDFKVWHOOHQDQDO\VH

RSWLPLHUWH
6WHXHUXQJV� XQG

%HUHFKQXQJ GHU

0RGHOODXIEDX 6LPXODWLRQ $QDO\VH XQG 2SWLPLHUXQJ

,QWHJUDWLRQ YRP

$XIEDX GHV

('0�6'0
'DWHQPRGHOOLHUXQJ�
.RPPXQLNDWLRQ�

:RUNIORZ

6WHXHUXQJV� XQG $QWULHEVHQWZLFNOXQJ %ORFNVLPXODWLRQ� 'LJLWDOHU 3URWRW\S

0.6�0RGHOO GHV $QWULHEVV\VWHPV

9LVXDOLVLHUXQJ
$QWULHEVVWUXNWXU

5HJHONUHLVHV

6WHXHUXQJV� XQG

hEHUSU�IXQJ
6\VWHPVGHU 6SH]LILNDWLRQ

$QWULHEVVWUXNWXU

0.6�0RGHOO

$EE� �� 6WHXHUXQJV� XQG $QWULHEVHQWZLFNOXQJ

0LW GHU 6LPXODWLRQ DQKDQG GHV YLUWXHOOHQ3URWRW\SHQ N|QQHQ6FKZDFKVWHOOHQ GHU6WUXN�
WXU HUPLWWHOW ZHUGHQ� GLH LQ HLQHP 2SWLPLHUXQJV]\NOXV ]X EHVHLWLJHQ VLQG� 'LH UHVXOWLH�
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UHQGH 6WHXHUXQJ GHV 6\VWHPV XQG GLH RSWLPLHUWH $QWULHEVVWUXNWXU ZHUGHQ �EHU GDV
('0 GHQ QDFKIROJHQGHQ (QWZLFNOXQJVVFKULWWHQ ]XU 9HUI�JXQJ JHVWHOOW�

7HLOPRGHOO 6\VWHPLQWHJUDWLRQ

'LH LQ GHQ YRUDXVJHJDQJHQHQ 7HLOHQ GHV 5HIHUHQ]PRGHOOV DXIJHEDXWH YLUWXHOOH 0D�
VFKLQH VROO QXQ LP 6LQQH GHV 'LJLWDO 0DQXIDFWXULQJ I�U GLH 3ODQXQJ XQG GHQ YLUWXHOOHQ
%HWULHE YRQ 3URGXNWLRQVV\VWHPHQ HLQJHVHW]W ZHUGHQ� -H QDFK $QZHQGXQJVIDOO XQG
QRWZHQGLJHP 'HWDLOOLHUXQJVJUDG NDQQ KLHU]X GHU GLJLWDOH 3URWRW\S� GDV �'�.LQHPDWLN�
0RGHOO RGHU HLQH %HVFKUHLEXQJ GHV 6\VWHPYHUKDOWHQV KHUDQJH]RJHQ ZHUGHQ
�$EE� ����

6ROO GLH 0DVFKLQH LQ HLQ IOH[LEOHV )HUWLJXQJVV\VWHP LQWHJULHUW ZHUGHQ� ZRI�U GLH 6WHXH�
UXQJ ]X HQWZLFNHOQ LVW� PXVV GHU GLJLWDOH 3URWRW\S PLW VHLQHQ HQWVSUHFKHQGHQ (LQ� XQG
$XVJlQJHQPLW GHU UHDOHQ 6WHXHUXQJ RGHU PLW HLQHP0RGHOO GHU 6WHXHUXQJ YHUEXQGHQ
ZHUGHQ� 'DEHL VLPXOLHUW HU VHLQ 6\VWHPYHUKDOWHQ� ZRGXUFK GLH )XQNWLRQ GHU6WHXHUXQJ
JHWHVWHW ZHUGHQ NDQQ� *HQDXH 9RUJHKHQVZHLVHQ GD]X VLQG LQ >��@ EHVFKULHEHQ�

)�U GLH �'�3ODQXQJ YRQ 3URGXNWLRQVOD\RXWV RGHU YRQ )HUWLJXQJV]HOOHQ� I�U GLH =HOOHQ�
VLPXODWLRQ �.ROOLVLRQVNRQWUROOH� RII�OLQH 3URJUDPPLHUXQJ� XQG I�U GLH $QVFKOXVVSOD�
QXQJ NDQQ GDV �'�.LQHPDWLN�0RGHOO YHUZHQGHW ZHUGHQ� 'LHVHV ELOGHW GLH *HRPHWULH
XQG GLH %HZHJXQJHQ GHU 0DVFKLQH QDFK� *HJHEHQHQIDOOV ZLUG I�U GLH RII�OLQH 3UR�
JUDPPLHUXQJ DXFK HLQ GLJLWDOHU 3URWRW\S QRWZHQGLJ� ZHQQ GDV G\QDPLVFKH 9HUKDOWHQ
GHU0DVFKLQH EHU�FNVLFKWLJW ZHUGHQPXVV� ,Q GHU 5HJHO UHLFKW DEHU I�U GLH5RERWHUSUR�
JUDPPLHUXQJ HLQH HLQIDFKH 5HSUlVHQWDWLRQ GHU .LQHPDWLN DXV�

6WHXHUXQJVYHUKDOWHQ
LQQHUKDOE IOH[LEOHU
)HUWLJXQJVV\VWHPH�

*HRPHWULHQ� 0DVFKLQHQNHQQZHUWH

/D\RXW�� =HOOHQSODQXQJ�
=HOOHQVLPXODWLRQ�

(LQELQGXQJ LQ GLH
$EODXIVLPXODWLRQ

3ODQXQJ IOH[LEOHU
)HUWLJXQJVV\VWHPH�
636�6LPXODWLRQ

XQG �ORJLN.LQHPDWLN�

$QVFKOXVVSODQXQJ
2II�OLQH 3URJUDPPLHUXQJ�

(LQJlQJH� $XVJlQJH

6\VWHPLQWHJUDWLRQ

636�6LPXODWLRQ� �'�.LQHPDWLN 6LPXODWLRQ� $EODXIVLPXODWLRQ

'\QDPLN

9LUWXHOOHU 3URWRW\S �'�.LQHPDWLN�0RGHOO 6\VWHPSDUDPHWHU

$EE� �� 'DWHQ ]XU ,QWHJUDWLRQ YLUWXHOOHU 0DVFKLQHQ LQ 3URGXNWLRQVV\VWHPH

)�U GLH (LQELQGXQJ GHU YLUWXHOOHQ0DVFKLQH LQ GLH $EODXIVLPXODWLRQ YRQ 3URGXNWLRQVDQ�
ODJHQ ZHUGHQ 0DVFKLQHQNHQQZHUWH XQG JJI� GLH 0DVFKLQHQORJLN EHQ|WLJW� 'DPLW ZLUG
LQ 9HUELQGXQJ PLW GHQ KHU]XVWHOOHQGHQ 3URGXNWHQ LQ GHU 6LPXODWLRQ GLH %HDUEHLWXQJV�
]HLW DXI GHU0DVFKLQH EHVWLPPW� GHU 5HVVRXUFHQ� XQG 3HUVRQDOEHGDUI HUPLWWHOW XQG GLH
9HUNQ�SIXQJ PLW GHQ DQGHUHQ .RPSRQHQWHQ GHU )HUWLJXQJ KHUJHVWHOOW� 'LH QRWZHQGL�
JHQ 3DUDPHWHU N|QQHQ LQ HLQHU 'DWHQEDQN JHVDPPHOW ZHUGHQ� hEHU )XQNWLRQHQ GHV



��� 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

6LPXODWLRQVGDWHQ 0DQDJHPHQWV ZHUGHQ GDQQ 6LPXODWLRQVNRPSRQHQWHQ I�U GLH $E�
ODXIVLPXODWLRQ JHQHULHUW� $XI 'HWDLOV ]XU ,QWHJUDWLRQ YLUWXHOOHU 0DVFKLQHQ LQ GLH $EODXI�
VLPXODWLRQ YRQ $QODJHQ ZLUG XQWHU ����� QlKHU HLQJHJDQJHQ�

,QWHJUDWLRQ YRQ 6LPXODWLRQVWHFKQLNHQ

1HEHQ GHP EHVFKULHEHQHQ SULQ]LSLHOOHQ =XVDPPHQVSLHO GHU XQWHUVFKLHGOLFKHQ 6L�
PXODWLRQVDUWHQ H[LVWLHUHQ EHUHLWV UHDOLVLHUWH .RSSOXQJHQ ]ZLVFKHQ HLQ]HOQHQ 6\VWH�
PHQ� GLH PHLVW DXI VSH]LHOOH $QZHQGXQJVIlOOH ]XJHVFKQLWWHQ VLQG� 'D]X ZHUGHQ KLHU
HLQLJH UHSUlVHQWDWLYH %HLVSLHOH DXIJHI�KUW�

)(0�%HUHFKQXQJVV\VWHPH ZHUGHQ RIW DEJHNRSSHOW YRQ DQGHUHQ 6LPXODWLRQVZHUN�
]HXJHQ DXI %DXWHLOHEHQH HLQJHVHW]W� (V JLEW MHGRFK YHUVFKLHGHQH $QVlW]H� ZLH GLH (U�
JHEQLVVH DXV )(0 GLUHNW LQ DQGHUHQ $QZHQGXQJHQ LQWHJULHUW ZHUGHQ N|QQHQ�

0DQFKH )(0�3URJUDPPH ELHWHQ LQQHUKDOE GHV 3RVWSURFHVVLQJV 2SWLPLHUXQJVPR�
GXOH DQ� GLH HLQ SDUDPHWULVLHUWHV �'�0RGHOO RSWLPLHUHQ� 'D]X ZLUG HLQH 2SWLPLHUXQJV�
IXQNWLRQ DXIJHVWHOOW� GLH QDFK MHGHP )(0�/DXI EHZHUWHW ZLUG� 'LHVH 2SWLPLHUXQJVPH�
WKRGH NRVWHW EHL NRPSOH[HQ0RGHOOHQ MHGRFK VRYLHO 5HFKQHU]HLW� GDVV VLH I�U GHUDUWLJH
6WUXNWXUHQ QRFK QLFKW ORKQHQVZHUW HUVFKHLQW >���@� ,Q DQGHUHQ $QVlW]HQ ZLUG YHUVXFKW
PLW ZLVVHQVEDVLHUWHQ 7HFKQLNHQ 6WUXNWXURSWLPLHUXQJHQ YRUDQ]XWUHLEHQ XQG GLH RSWL�
PLHUWHQ %DXWHLOH DQ GDV &$' ]XU�FN]XJHEHQ >���� ���@�

,Q >��@ ZLUG JH]HLJW� ZLH )(0 PLW HLQHP '08�6\VWHP �'08�;3UHVV� JHNRSSHOW ZHU�
GHQ NDQQ� 'DEHL ZHUGHQ DXV GHQ �'�*HRPHWULHGDWHQ GHV '08�6\VWHPV 1HXWUDOILOHV
I�U GDV )(0�3UHSURFHVVLQJ JHQHULHUW� KLHU GXUFKJHI�KUW LQ 06&�3$75$1� 'RUW ZHU�
GHQ GLH JHZ�QVFKWHQ %HODVWXQJVIlOOH I�U GLH )XQNWLRQVDQDO\VH RGHU I�U GLH %HUHFK�
QXQJ YRQ 9HUIRUPXQJHQ GHILQLHUW� 'HU (LQVDW] GLHVHU YHUIRUPWHQ0RGHOOH LP '08�6\�
VWHP HUIRUGHUW .QRWHQYHUVFKLHEXQJHQ GHU (OHPHQWH� GLH GDV0RGHOO UHFKQHULQWHUQ EH�
VFKUHLEHQ� 'D]X ZHUGHQ GLH )(0�(UJHEQLVVH LQ GLH 'DWHQVWUXNWXU GHV '08�6\VWHPV
]XU�FNWUDQVIRUPLHUW� PLU GHP =LHO GLH YHUIRUPWHQ %DXWHLOH GRUW ]X YLVXDOLVLHUHQ XQGPLW
LKQHQ .ROOLVLRQV� XQG 7ROHUDQ]XQWHUVXFKXQJHQ GXUFK]XI�KUHQ� 'LH %HUHFKQXQJ GHV
%HZHJXQJVUDXPV HODVWLVFKHU 9HUIRUPXQJHQ LVW GDEHL YRQ EHVRQGHUHP ,QWHUHVVH�
:HLWHUKLQ GLHQHQ +�OOYROXPLQD YRQ VLFK DXVGHKQHQGHQ 7HLOHQ XQWHU 7HPSHUDWXUEHOD�
VWXQJ DOV3ODW]KDOWHU XQGZHUGHQEHL GHU )XQNWLRQVDQDO\VH XQGGHU$XIWHLOXQJ GHV.RQ�
VWUXNWLRQVUDXPV LP '08 PLW HLQEH]RJHQ�

(LQ DQGHUHU $QVDW] ILQGHW LP 0HKUN|USHUVLPXODWLRQVV\VWHP $'$06 YRQ 0HFKDQLFDO
'\QDPLFV $QZHQGXQJ� 'HU 1XW]HQ EHVWHKW GDEHL GDULQ� GLH )(0�(UJHEQLVVH DXV GHU
%DXWHLOHEHQHXQGGLH0HKUN|USHUVLPXODWLRQ DXI0DVFKLQHQHEHQH ]X LQWHJULHUHQ�'D]X
ZHUGHQ LP 0.6�6\VWHP IOH[LEOH .|USHU HLQJHI�KUW� GLH DXI GHQ LQ GHU )(0 EHUHFKQH�
WHQ (LJHQIUHTXHQ]GDWHQ EDVLHUHQ� ,P GHP 9HUIDKUHQ ZHUGHQ GLH )(0�'DWHQ �EHU HLQ
QHXWUDOHV )RUPDW LQ GDV 0.6�6\VWHP LPSRUWLHUW� ,Q HLQHP QHXHUHQ $QVDW] OlVVW VLFK
GDV0.6�:HUN]HXJ $'$06 DXFKPLW HLQHP'08�6\VWHP NRSSHOQ �9LUWXDO:RUNVKRS
YRQ 7HFRSODQ�� 'DEHL ZHUGHQ GLH (UJHEQLVVH GHU NLQHPDWLVFKHQ XQG G\QDPLVFKHQ
$QDO\VHQ DXV GHU0.6�6RIWZDUH LQ GDV'08�6\VWHP�EHUI�KUW XQGGRUW ]XU .ROOLVLRQV�
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XQWHUVXFKXQJ YRQ EHZHJWHQ %DXWHLOHQ YHUZHQGHW� ,Q HQWJHJHQJHVHW]WHU 5LFKWXQJ
N|QQHQ GDWHQUHGX]LHUWH +�OOYROXPLQD LQ GDV 0.6�6\VWHP ]XJU�FNJHI�KUW ZHUGHQ�

,P %ULWH (XUDP ,,, 3URMHNW 0$7&$3 ZLUG HLQH GXUFKJHKHQGHQ .RQVWUXNWLRQVPHWKRGLN
I�U:HUN]HXJPDVFKLQHQ HQWZLFNHOW� GLH HEHQIDOOV DXI HLQHP('0�6\VWHP EDVLHUW� 'DV
('06 YHUVRUJW DOOH DQ GHU .RQVWUXNWLRQ EHWHLOLJWHQ $EWHLOXQJHQ PLW GHQ QRWZHQGLJHQ
,QIRUPDWLRQHQ� GLH LQ HLQHU ]HQWUDOHQ 'DWHQEDQN JHVSHLFKHUW VLQG� =X %HJLQQ GHV (QW�
ZXUIVSUR]HVVHV ZHUGHQ GLH 'DWHQ� GLH LQ DXV �'�&$'�6\VWHPHQ VWDPPHQ� LQ GLHVHU
'DWHQEDQN JHVSHLFKHUW� )(0 XQG HLQHP :HUN]HXJ ]XU .RVWHQYRUDEVFKlW]XQJ HU�
P|JOLFKHQ GLH $QDO\VH GLHVHU 'DWHQ� 'HV ZHLWHUHQ ZHUGHQ GLH 'DWHQ I�U GLH ,QVWDOOD�
WLRQVSODQXQJ JHQXW]W� 'DEHL HUIROJW GLH 3RVLWLRQLHUXQJ XQG 9HUNDEHOXQJ DOOH HOHNWUL�
VFKHQ� K\GUDXOLVFKHQ XQG SQHXPDWLVFKHQ .RPSRQHQWHQ DQKDQG HLQHV �'�0RGHOOV�

'LH ,QWHJUDWLRQ YRQ �'�.LQHPDWLN 6LPXODWLRQ XQG $EODXIVLPXODWLRQ Ol�W VLFK DP %HL�
VSLHO GHU 6\VWHPH ,*5,3 XQG 48(67 GHU )LUPD 'DVVDXOW�'HQHE YHUGHXWOLFKHQ
�$EE� ���� 'DEHL ZLUG HLQH IOH[LEOH )HUWLJXQJV]HOOH ]XQlFKVW LQ GHU �'�6LPXODWLRQ
,*5,3PRGHOOLHUW XQG VLPXOLHUW� ZREHL GLH %HZHJXQJVDEOlXIH XQG GDPLW GLH 7DNW]HLWHQ
IHVWJHOHJW ZHUGHQ� 0DQ NDQQ GDQQ HLQH VR JHSODQWH =HOOH PLW LKUHU *HRPHWULH XQG GHQ
%HZHJXQJVVHTXHQ]HQ LQ GHU $EODXIVLPXODWLRQ 48(67 LPSRUWLHUHQ� ZR VLH I�U GLH
/D\RXWSODQXQJ XQG $EODXIXQWHUVXFKXQJHQ KHUDQJH]RJHQ ZHUGHQ NDQQ� 'LH )LUPD
7HFQRPDWL[ ELHWHW HLQH lKQOLFKH )XQNWLRQDOLWlW I�U GLH 6\VWHPH 52%&$' XQG
6,03/(���

�'�.LQHPDWLN 6LPXODWLRQ �'�YLVXDOLVLHUWH $EODXIVLPXODWLRQ

=HOOHQSODQXQJ $QODJHQSODQXQJ

�� %HZHJXQJVVHTXHQ]HQ
�� 7DNW]HLWHQ

�� *HRPHWULHQ

$EE� �� ,QWHJUDWLRQ YRQ �'�.LQHPDWLN 6LPXODWLRQ XQG $EODXIVLPXODWLRQ



��� 0DVFKLQHQQDKHV 5HIHUHQ]PRGHOO I�U GLH 6LPXODWLRQ

����� 0DVFKLQHQQDKH 6LPXODWLRQVNRPSRQHQWHQ I�U GLH $EODXIVLPX�

ODWLRQ

:LH EHUHLWV LQ .DSLWHO � GDUJHVWHOOW� OLHJW GDV JU|�WH 5DWLRQDOLVLHUXQJVSRWHQWLDO EH]�J�
OLFK 'DWHQDNTXLVLWLRQ XQG 0RGHOOHUVWHOOXQJ LQ GHU $EODXIVLPXODWLRQ �$EE� ��� 6� ����
'LHV LVW GHU +DXSWJUXQG I�U GLH HUIROJWH GHWDLOOLHUWH $XVDUEHLWXQJ XQG 5HDOLVLHUXQJ GHV
7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ� =LHO LVW HV� GLH 0DVFKLQHQ XQG $QODJHQ DXV GHU (QW�
ZLFNOXQJ GLUHNW LQ GHU 6\VWHPSODQXQJ HLQVHW]HQ ]X N|QQHQ� 'D]X ZLUG YRP :RUNIORZ
0DQDJHPHQW HQWZLFNOXQJVEHJOHLWHQG GLH (UVWHOOXQJ YRQ 6LPXODWLRQVNRPSRQHQWHQ I�U
GLH $EODXIVLPXODWLRQ LQLWLLHUW� 'LHVH 6LPXODWLRQVNRPSRQHQWHQ VWHKHQ DP(QGH GHU(QW�
ZLFNOXQJ DOV YLUWXHOOH 0DVFKLQHQ I�U ZHLWHUJHKHQGH 3ODQXQJV]ZHFNH ]XU 9HUI�JXQJ�
E]Z� GDQQ� ZHQQ GLH I�U GLH $EODXIVLPXODWLRQ QRWZHQGLJHQ 3DUDPHWHU EHNDQQW VLQG�
'LH .RPSRQHQWHQ VSLHJHOQ GLH *HRPHWULH XQG GDV 6\VWHPYHUKDOWHQ GHU 0DVFKLQHQ
ZLGHU� $QZHQGXQJVJHELHWH VLQG GLH /D\RXWSODQXQJ XQG GLH 6\VWHPVLPXODWLRQ EHL 3OD�
QXQJ� %HWULHE XQG 'HLQVWDOODWLRQ YRQ $QODJHQ� 'XUFK GHQ (LQVDW] VROFKHU VSH]LDOLVLHU�
WHU 0RGHOOHOHPHQWH ZLUG GLH $QZHQGXQJVIUHXQGOLFKNHLW GHU $EODXIVLPXODWLRQ HUK|KW
XQG JOHLFK]HLWLJ GHU $XIZDQG I�U GLH 0RGHOOHUVWHOOXQJ XQG GLH )HKOHUDQIlOOLJNHLW YHUULQ�
JHUW >��@�

.RQNUHW ZXUGH GDV 7HLOPRGHOO PDVFKLQHQQDKHU 6LPXODWLRQVNRPSRQHQWHQ LQ HLQHP
7HLOSURMHNW GHV %D\HULVFKHQ )RUVFKXQJVYHUEXQGHV 6LPXODWLRQVWHFKQLN )256,0 ]X�
VDPPHQPLW GHQ ,QGXVWULHSDUWQHUQ 6LHPHQV XQG 7HPLF HQWZLFNHOW��� ,Q GLHVHP7HLOPR�
GHOO GHV EHVFKULHEHQHQ 5HIHUHQ]PRGHOOV� GDV DXFK DOV .QRZ�KRZ�6SHLFKHU DXIJH�
IDVVW ZHUGHQ NDQQ� LVW GDV )DFKZLVVHQ GHU 0DVFKLQHQHQWZLFNOHU KLQWHUOHJW XQG NDQQ
DQZHQGHUEH]RJHQ HUZHLWHUW ZHUGHQ� 'LH HQWKDOWHQHQ 0RGHOOH YRQ 0DVFKLQHQ GLHQHQ
LQ HUVWHU /LQLH GHU 8QWHUVW�W]XQJ GHU 6\VWHPPRGHOOLHUXQJ XQG N|QQHQ EHLVSLHOVZHLVH
YRQ$QODJHQKHUVWHOOHUQ ]XVDPPHQPLW GHU .RPSRQHQWHQVSH]LILNDWLRQ DQJHERWHQZHU�
GHQ� (V EHVWHKW VR GLH0|JOLFKNHLW� ]X GHQ0DVFKLQHQ 6LPXODWLRQVPRGHOOH DQ]XELHWHQ�
GLH EHLP.XQGHQ EHUHLWV LQ GHU 3ODQXQJVSKDVH DOV YLUWXHOOH0DVFKLQHQ HLQJHVHW]W ZHU�
GHQ N|QQHQ�

'LH PDVFKLQHQQDKHQ 6LPXODWLRQVNRPSRQHQWHQ LP 5HIHUHQ]PRGHOO EHVFKUHLEHQ VR�
PLW NRQNUHWH 0DVFKLQHQ KLQUHLFKHQG JHQDX I�U GLH =ZHFNH GHU 0RGHOOELOGXQJ ]XU $E�
ODXIVLPXODWLRQ YRQ )HUWLJXQJVV\VWHPHQ� 'LH HQWKDOWHQHQ ,QIRUPDWLRQHQ VLQG� HQWVSUH�
FKHQG GHP (LQVDW]]ZHFN GHU .RPSRQHQWHQ� DXVUHLFKHQG XQG YROOVWlQGLJ� 'LH .RP�
SRQHQWHQ GHV 5HIHUHQ]PRGHOOV ZHUGHQ LQ HLQHP YRQ 6LPXODWLRQVZHUN]HXJHQ XQDE�
KlQJLJHQ)RUPDW JHVSHLFKHUW� 6LH N|QQHQ �EHU 6FKQLWWVWHOOHQ GLUHNW LQ HLQ6LPXODWLRQV�
PRGHOO LQWHJULHUW ZHUGHQ �$EE� ����

*UXQGODJH I�U GLH .RQ]HSWLRQ XQG(QWZLFNOXQJ YRQPDVFKLQHQQDKHQ6LPXODWLRQVNRP�
SRQHQWHQ LVW GLH JHQDXH $QDO\VH GHU UHOHYDQWHQ 0DVFKLQHQ VRZLH GLH 'HILQLWLRQ GHU
GDUDXV UHVXOWLHUHQGHQ $QIRUGHUXQJHQ DQ GLH HQWVSUHFKHQGHQ 'DWHQVWUXNWXUHQ� +LHU
HUIROJW GLH (QWZLFNOXQJ GHV 0RGHOOV DQKDQG YRQ 0DVFKLQHQ GHU (OHNWURQLNSURGXNWLRQ�
]� %� DQKDQG YRQ %HVW�FNDXWRPDWHQ RGHU /|WDQODJHQ�
�� JHI|UGHUW YRQ GHU %D\HULVFKHQ )RUVFKXQJVVWLIWXQJ
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=LHOVHW]XQJ

- 6LPXODWLRQVNRPSRQHQWHQ XQLYHUVHOO
I�U GLH $EODXIVLPXODWLRQ HLQVHW]EDU

- QHXWUDOH 'DWHQEDVLV I�U VFKQHOOHQ�
HIIL]LHQWHQ 'DWHQDXVWDXVFK

- OHLVWXQJVIlKLJH 6FKQLWWVWHOOHQ

- ,QWHJUDWLRQ LQ GDV 5HIHUHQ]PRGHOO
PDVFKLQHQQDKHU 6LPXODWLRQ

5HIHUHQ]PRGHOO GHU
6LPXODWLRQVNRPSRQHQWHQ0DVFKLQHQHQWZLFNOXQJ

QHXWUDOH
'DWHQEDVLV

$EODXIVLPXODWLRQ

.RPSRQHQWHQDXVZDKO

%HVW�FN�
DXWRPDW GUXFNHU

6FKDEORQHQ�

$EE� �� (QWZLFNOXQJV]LHOH I�U PDVFKLQHQQDKH 6LPXODWLRQVNRPSRQHQWHQ I�U GLH$E�
ODXIVLPXODWLRQ

,Q 7DEHOOH � LVW HLQH DOOJHPHLQH (QWZLFNOXQJVPHWKRGLN I�U PDVFKLQHQQDKH 5HIHUHQ]�
PRGHOOH GDUJHVWHOOW� 'LH UHOHYDQWHQ 7HLODXIJDEHQ GLHVHU0HWKRGLN ZXUGHQ DXFK I�U GHQ
$XIEDX GHV 7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ DQJHZDQGW�

'HU HUVWH 6FKULWW ZDU GLH 0RGHOODQDO\VHSKDVH� LQ GHU ]XQlFKVW HLQH 6SH]LILNDWLRQ GHU
5HSUlVHQWDWLRQ YRQ 0DVFKLQHQ LQ GHU $EODXIVLPXODWLRQ HUVWHOOW ZXUGH� 'D]X ZXUGHQ
YHUVFKLHGHQH 6LPXODWLRQVV\VWHPH �X� D� 48(67� 6,03/(��� 6,03/(;� XQWHUVXFKW
XQG /LWHUDWXUVWHOOHQ DXVJHZHUWHW� 1DFK GHU $XIO|VXQJ YRQ YRUKDQGHQHQ +LHUDUFKLHQ
LQ GHQ %HVFKUHLEXQJHQ XQG GHU 9HUHLQKHLWOLFKXQJ GHU %HJULIIVGHILQLWLRQHQ NRQQWH HLQH
3DUDPHWHU� XQG %H]LHKXQJVOLVWH DXIJHVWHOOW ZHUGHQ�

,Q GHU 0RGHOOVWUXNWXULHUXQJVSKDVH ZXUGH YRU DOOHP HLQ 0D[LPDO�3DUDPHWHUEDXP PLW
DOOHQ UHOHYDQWHQ 3DUDPHWHUQ I�U GHQ JHZlKOWHQ $QZHQGXQJVEHUHLFK (OHNWURQLNSUR�
GXNWLRQ DXIJHVWHOOW� GHU *UXQGODJH I�U GHQ .DWDORJ DOOHU $QODJHQNRPSRQHQWHQ PLW LK�
UHQ MHZHLOLJHQ 3DUDPHWHUQ ZDU� ,Q GHU 0RGHOOJHQHULHUXQJVSKDVHZXUGH GDV 7HLOPRGHOO
DQKDQG HLQHU QHXWUDOHQ 'DWHQEDVLV UHDOLVLHUW� )�U GLH 6SHLFKHUXQJ GHU 6LPXODWLRQV�
NRPSRQHQWHQ ZXUGH GD]X HLQH UHODWLRQDOH 'DWHQEDQN NRQ]LSLHUW XQG UHDOLVLHUW� GLH
�EHU VFKQHOOH XQG HIIL]LHQWH 6FKQLWWVWHOOHQ YHUI�JW� 'DGXUFK N|QQHQ GLH 0RGHOOH SDUDO�
OHO ]XU 3ODQXQJ XQG5HDOLVLHUXQJ GHU $QODJHQNRPSRQHQWHQ HQWZLFNHOW ZHUGHQ� 'LH EHL
GHQ $QODJHQKHUVWHOOHUQ HU]HXJWHQ (QWZLFNOXQJVGDWHQ ELOGHQ GLH *UXQGODJH I�U GLHVH
'DWHQEDVLV�
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7DEHOOH � (QWZLFNOXQJVSKDVHQ HLQHV PDVFKLQHQQDKHQ 5HIHUHQ]PRGHOOV �QDFK >���
���@�

0RGHOODQDO\VHSKDVH - $QDO\VH YRUOLHJHQGHU 6SH]LILNDWLRQHQ XQG 0R�
GHOOH

- $XIO|VXQJ YRQ $EN�U]XQJHQ XQG XQEHNDQQWHQ
%HJULIIHQ

- 9HUJOHLFKPLW0RGHOOHQDXV /LWHUDWXU XQG3UD[LV

- $XIO|VXQJ YRQ +LHUDUFKLHQ

- (UVWHOOXQJ HLQHU 3DUDPHWHU� XQG %H]LHKXQJVOL�
VWH GHU XQWHUVXFKWHQ 0RGHOOH

$QDO\VH XQG (QWZXUI

,QIRUPDWLRQVPRGHOO

PDVFKLQHQEH]RJHQH
,QIRUPDWLRQHQ

0RGHOOVWUXNWXULHUXQJV�
SKDVH

- 6LFKHUXQJ GHU V\QWDNWLVFKHQ XQG VHPDQWL�
VFKHQ (LQGHXWLJNHLW

- (QWZLFNOXQJ HLQHV 0D[LPDO�3DUDPHWHUEDXPV
�=XVDPPHQIDVVXQJ DOOHU I�U GHQ $QZHQ�
GXQJVEHUHLFK UHOHYDQWHQ 3DUDPHWHU�

- $QOHJHQ YRQ 3DUDPHWHUNDWDORJHQ �=XRUGQXQJ
GHU 3DUDPHWHU ]X VSH]LILVFKHQ 3URGXNWPHUN�
PDOHQ�

- NODUH 'HILQLWLRQ GHU ,QSXW�2XWSXW�%H]LHKXQJHQ

,QIRUPDWLRQVPRGHOO

6SH]LILNDWLRQ

'DWHQPRGHOO
0RGHOOJHQHULHUXQJV�
SKDVH

- (UVWHOOXQJ GHU 7HLOPRGHOOH I�U GLH XQWHUVFKLHGOL�
FKHQ 6LPXODWLRQVDUWHQ

- (UVWHOOXQJ YRQ 7UDQVIRUPDWLRQVUHJHOQ ]ZL�
VFKHQ GHQ(LQVDW]EHUHLFKHQ GHV 5HIHUHQ]PR�
GHOOV

'DWHQPRGHOO

,PSOHPHQWLHUXQJ

'DWHQVWUXNWXUPRGHOO
0RGHOORSWLPLHUXQJV�
XQG $XVEDXSKDVH

- ,QLWLDOLVLHUXQJ GHV 0RGHOOV PLW 5HDOGDWHQ

- (UZHLWHUXQJ GHU 3DUDPHWHUNDWDORJH XQG$EOHL�
WXQJ W\SLVFKHU $XVSUlJXQJHQ GHV 5HIHUHQ]�
PRGHOOV �,QWHJUDWLRQ ZHLWHUHU 6LPXODWLRQVDU�
WHQ� %UDQFKHQDQSDVVXQJ�

- $XIEDX GHV %H]LHKXQJVJHIOHFKWV ]ZLVFKHQ
3DUDPHWHUNDWDORJHQ� 7UDQVIRUPDWLRQVUHJHOQ
XQG :RUNIORZLQIRUPDWLRQHQ

- $QUHLFKHUXQJ GHU 0RGHOOH PLW =XVDW]LQIRUPD�
WLRQHQ

- (UZHLWHUXQJ XQG 2SWLPLHUXQJ GHU 0RGHOOH
GXUFK 9HUJOHLFK PLW EUDQFKHQVSH]LILVFKHQ
6SH]LDOPRGHOOHQ� 9DOLGLHUXQJ

- ,7�JHVW�W]WHV 0DQDJHPHQW GHU 5HIHUHQ]PR�
GHOOH �6LPXODWLRQVGDWHQ 0DQDJHPHQW�

'DWHQVWUXNWXUPRGHOO

2SWLPLHUXQJ

'LH 2SWLPLHUXQJV� XQG $XVEDXSKDVH GLHQWH VFKOLH�OLFK ]XU +HUVWHOOXQJ GHU 3UD[LV�
WDXJOLFKNHLW XQG (UVWHOOXQJ GHU :HUN]HXJH ]XP 0RGHOOWUDQVIHU� 'LH 6FKQLWWVWHOOHQ GHU
'DWHQEDVLV HUP|JOLFKHQ GLH hEHUJDEH GHU 5HIHUHQ]PRGHOOH DQ GLH .XQGHQ� hEHU VLH
ZHUGHQ GLH 0RGHOOH DQ GLH $QIRUGHUXQJHQ GHU .XQGHQ XQG GLH MHZHLOLJHQ 6LPXODWLRQV�
V\VWHPH DQJHSDVVW� 'XUFK GLH 6FKQLWWVWHOOHQ ZHUGHQ DXFK 0|JOLFKNHLWHQ JHVFKDIIHQ�
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EHL bQGHUXQJHQ GHU $QODJHQNRPSRQHQWHQ VHLWHQV GHU +HUVWHOOHU GLH PRGLIL]LHUWHQ'D�
WHQ GLUHNW I�U GLH $QSDVVXQJ GHU 6LPXODWLRQVPRGHOOH ]X QXW]HQ�

'HV ZHLWHUHQ ZXUGHQ :HUN]HXJH I�U GLH HIIL]LHQWH 3DUDPHWULHUXQJ XQG ,QLWLDOLVLHUXQJ
GHU VSlWHUHQ 6LPXODWLRQVPRGHOOH HQWZLFNHOW� XP GHQ$XIZDQG I�U GHQ $QZHQGHUP|J�
OLFKVW JHULQJ ]X KDOWHQ� 'LHV WUlJW ]XU )HKOHUYHUPHLGXQJ EHL GHU 6\VWHPPRGHOOLHUXQJ
EHL� QXW]EDUH (UJHEQLVVH OLHJHQ VFKQHOOHU YRU�

'HWDLOV ]X GLHVHP 9RUJHKHQ XQG GLH NRQNUHWH 8PVHW]XQJ ILQGHQ VLFK LQ GHQ .DSLWHOQ �
XQG ��

��� $QIRUGHUXQJHQ DQ GHQ EHWULHEOLFKHQ (LQVDW] GHV
PDVFKLQHQQDKHQ 5HIHUHQ]PRGHOOV I�U GHU $EODXI�
VLPXODWLRQ

1DFK GHU (U|UWHUXQJ GHU $QZHQGXQJVP|JOLFKNHLWHQ GHV 5HIHUHQ]PRGHOOV XQG GHV LQ�
IRUPDWLRQVWHFKQLVFKHQ+LQWHUJUXQGHVPXVV DXI GLH $QIRUGHUXQJHQ YRQ 6HLWHQ GHU $Q�
ZHQGHU HLQJHJDQJHQZHUGHQ� XP GLH $N]HSWDQ] GHV 6\VWHPV XQG GLH 5HDOLVLHUEDUNHLW
VLFKHU]XVWHOOHQ�

����� %HWULHEOLFKH (LQIO�VVH DXI GHQ 5HIHUHQ]PRGHOOHLQVDW]

,Q GHU (OHNWURQLNSURGXNWLRQ NRPPHQ NRPSOH[H� KRFKDXWRPDWLVLHUWH $QODJHQNRPSR�
QHQWHQ ]XP(LQVDW]� GHUHQ0RGHOOLHUXQJ HLQHQ HQRUPHQ$XIZDQG GDUVWHOOW� %HVRQGHUV
I�U PLWWHOVWlQGLVFKH 8QWHUQHKPHQ LQ GLHVHU %UDQFKH LVW GDV $XIZDQG�1XW]HQ�9HUKlOW�
QLV HLQHU 6LPXODWLRQVVWXGLH ELVKHU LQDN]HSWDEHO� 8P GLH $N]HSWDQ] YRQ 6LPXODWLRQV�
ZHUN]HXJHQ EHL 3ODQHUQ ]X VWHLJHUQ�P�VVHQ GLH:HUN]HXJH HLQIDFK ]X EHGLHQHQ VHLQ
XQG YHUZHUWEDUH (UJHEQLVVH JHQHULHUHQ� 'LH 5HIHUHQ]PRGHOOH P�VVHQ YRP $EVWUD�
KLHUXQJVJUDG GHWDLOOLHUW JHQXJ I�U UHDOLVWLVFKH %HWUDFKWXQJHQ VHLQ� G�UIHQ GHQ %HQXW�
]HU DEHU QLFKW GXUFK XQQ|WLJ NRPSOH[HQ $XIEDX DEVFKUHFNHQ�

*HUDGH LQ GHU (OHNWURQLNLQGXVWULH OlVVW VLFK GXUFK VLPXODWLRQVXQWHUVW�W]WH $XIWUDJV�
UHLKHQIROJHSODQXQJ HLQH 9HUEHVVHUXQJ GHU $QODJHQSURGXNWLYLWlW HU]LHOHQ� -HGRFKZLUG
JHIRUGHUW� GDVV HLQ 6LPXODWLRQVV\VWHP HUJRQRPLVFK XQG RIIHQ VHLQ VROO� XP GHQ3ODQHU
LQ DOOHQ 3ODQXQJVSKDVHQ ZLUNVDP ]X XQWHUVW�W]HQ� 'XUFK GHQ (LQVDW] YRQ 5HIHUHQ]�
PRGHOOHQ VROO GDEHL HLQH GHXWOLFKH 9HUHLQIDFKXQJ HU]LHOW ZHUGHQ� 'DEHL LVW GDV ]X HQW�
ZLFNHOQGH 6\VWHP DXV 5HIHUHQ]PRGHOO� 6FKQLWWVWHOOHQ XQG DQJHEXQGHQHQ 6LPXODWR�
UHQ ]XNXQIWVVLFKHU ]X JHVWDOWHQ� XP GLH ZHLWHUH 9HUZHQGXQJ VLFKHU]XVWHOOHQ�

����� $EVWLPPXQJ GHU =LHOVHW]XQJ DXI GLH %HQXW]HUDQIRUGHUXQJHQ

8P GLH $N]HSWDQ] GHV HQWZLFNHOWHQ 5HIHUHQ]PRGHOOV ]X JHZlKUOHLVWHQ� ZXUGHQ DXI
*UXQGODJH GHU 6WXGLH µ6LPXODWLRQ �� 6FKO�VVHOWHFKQRORJLH GHU =XNXQIW"µ >���@ PLW YHU�
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VFKLHGHQHQ ,QGXVWULHSDUWQHUQ*HVSUlFKH ]X GHUHQ:�QVFKHQ XQG $QIRUGHUXQJHQ JH�
I�KUW� 'DEHL HUJDEHQ VLFK IROJHQGH 'HIL]LWH EHLP (LQVDW] YRQ 6LPXODWLRQ�

- ]XVlW]OLFKHU =HLWDXIZDQG
- 0DQJHO DQ TXDOLIL]LHUWHQ 0LWDUEHLWHUQ
- 6LPXODWLRQ ]X NRPSOL]LHUW
- 'LVNUHSDQ] ]ZLVFKHQ 6LPXODWLRQ XQG 5HDOLWlW

:HLWHUKLQ ZXUGH LQ GHU HUZlKQWHQ 6WXGLH QDFK :�QVFKHQ GHU 6LPXODWLRQVDQZHQGHU
JHIUDJW� 8QWHU DQGHUHP ZXUGHQ GDEHL 9HUEHVVHUXQJHQ EHL GHU 0RGHOOLHUXQJ XQG 9DOL�
GLHUXQJ JHQDQQW� (LQH HLQIDFKH XQG XQLYHUVHOOH 0RGHOOLHUXQJ I�U XQWHUVFKLHGOLFKH $Q�
ZHQGXQJVIlOOH VWHKW GDEHL DQ REHUVWHU 6WHOOH� 'HU $EVWUDNWLRQVJUDG GHU 0RGHOOLHUXQJ
VROOWH IUHL ZlKOEDU VHLQ� :HLWHUKLQ VROOWH HLQH NRQVHTXHQWH 2EMHNWRULHQWLHUXQJ UHDOLVLHUW
VHLQ XQG HLQ PRGXODUHU 0RGHOODXIEDX PLW JXWHQ 6WUXNWXULHUXQJVP|JOLFKNHLWHQ HUOHLFK�
WHUW ZHUGHQ� $XFK ZXUGH GHU :XQVFK JHlX�HUW� PLW XQVFKDUIHQ 'DWHQ VLPXOLHUHQ ]X
N|QQHQ�'LHVH$QIRUGHUXQJHQ IORVVHQGLUHNW LQ GDV.RQ]HSW ]XU5HDOLVLHUXQJ GHV5HIH�
UHQ]PRGHOOV HLQ�

(LQHQ KRKHQ 6WHOOHQZHUW QDKPHQ ZHLWHUKLQ GLH 6FKQLWWVWHOOHQ HLQ� (V ZXUGH HLQ SUR�
EOHPORVHU 'DWHQDXVWDXVFK JHIRUGHUW� 'LHV EHWULIIW LP )DOOH GHVPDVFKLQHQQDKHQ5HIH�
UHQ]PRGHOOV VSH]LHOO GLH UHLEXQJVORVH ,QWHJULHUEDUNHLW GHU .RPSRQHQWHQ LQ GLH =LHOVL�
PXODWRUHQ�

5HIHUHQ]PRGHOO
$QODJHQEHWUHLEHU�

6LPXODWLRQVDQZHQGHU$QODJHQKHUVWHOOHU

- HLQIDFKH� XQLYHUVHOOH
0RGHOOLHUXQJ

- IUHL ZlKOEDUHU
$EVWUDNWLRQVJUDG

- 2EMHNWRULHQWLHUXQJ

- PRGXODUHU
0RGHOODXIEDX

- XQVFKDUIH 'DWHQ

- SUREOHPORVHU
'DWHQDXVWDXVFK

- NRPIRUWDEOH
2EHUIOlFKHQ

- YDOLGLHUWH
0RGHOOH

- HLQIDFKH
%HGLHQXQJ

- DQVSUHFKHQGH
*UDILN

- .QRZ�+RZ
6FKXW]

DOOJHPHLQH

$EE� �� %HQXW]HUDQIRUGHUXQJHQ DQ HLQ PDVFKLQHQQDKHV 5HIHUHQ]PRGHOO

'LH 9HUEHVVHUXQJ GHU %HGLHQEDUNHLW GHU 6\VWHPH ZDU GHU ZLFKWLJVWH :XQVFK GHU $Q�
ZHQGHU� 1HEHQ DOOJHPHLQHU 6RIWZDUHHUJRQRPLH ZXUGH GHU :XQVFK QDFK HLQHU �EHU�
VLFKWOLFKHQ *HVWDOWXQJ GHU JUDILVFKHQ %HQXW]HUREHUIOlFKH JHQDQQW� 6SH]LHOO EHVWHKW
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GDV %HG�UIQLV QDFK HLQHU DQZHQGHUJHUHFKWHQ*HVWDOWXQJ GHU 2EHUIOlFKHQ LQ JHZRKQ�
WHP :LQGRZV�6WLO� PLW VHOEVWHUNOlUHQGHU� WUDQVSDUHQWHU 0HQ�I�KUXQJ� 'LHV ZXUGH EHL
GHU (QWZLFNOXQJ GHU :HUN]HXJH ]XU 1XW]XQJ XQG $QZHQGXQJ GHV 5HIHUHQ]PRGHOOV
EHDFKWHW�

1HEHQ GHQ JHQDQQWHQ $QIRUGHUXQJHQ� ZHOFKH GLH 6LPXODWLRQVWHFKQLN DOOJHPHLQ EH�
WUHIIHQ� JLEW HV I�U HLQ PDVFKLQHQQDKHV 5HIHUHQ]PRGHOO VSH]LHOOH $QIRUGHUXQJHQ� GD
GLHVH VRZRKO YRQ $QODJHQKHUVWHOOHUQ� DOV DXFK YRQ $QODJHQEHWUHLEHUQ YHUZHQGHW ZHU�
GHQ� 'LH $QODJHQKHUVWHOOHU ZROOHQ PLW GHP 5HIHUHQ]PRGHOO DXFK YHUWULHEVWHFKQLVFKH
$VSHNWH DEGHFNHQ� 'HU 9HUWULHE VROO GLH 0RGHOOH EHLP .XQGHQ EHL GHU $QODJHQSUlVHQ�
WDWLRQ YRUVWHOOHQ� ZREHL DXFK JUDILVFKH *HVLFKWVSXQNWH ]X EHU�FNVLFKWLJHQ VLQG� 'DV
5HIHUHQ]PRGHOO VROO GDEHL GLH $QODJHQ ]ZDU DXVUHLFKHQG JXW EHVFKUHLEHQ� GHU .RQ�
NXUUHQ] DEHU QLFKW GLH 0|JOLFKNHLW JHEHQ� GLH )XQNWLRQVZHLVH GHU 0DVFKLQHQ IHVWVWHO�
OHQ ]X N|QQHQ� )�U $QODJHQEHWUHLEHU LVW HV ZLFKWLJ� GLH HQWKDOWHQHQ 0RGHOOH SUREOHP�
ORV XQG HLQIDFK LQ LKUH 6LPXODWLRQVXPJHEXQJ LQWHJULHUHQ ]X N|QQHQ� 'RUW ZLUG DXI YDOL�
GLHUWH %DXVWHLQH :HUW JHOHJW� GLH GDV UHDOH 9HUKDOWHQ GHU 0DVFKLQHQ ZLGHUVSLHJHOQ�



� 0DVFKLQHQQDKH 6LPXODWLRQ DP %HLVSLHO GHU
(OHNWURQLNSURGXNWLRQ

'LH (OHNWURQLNSURGXNWLRQ ZXUGH DOV %HLVSLHOWHFKQRORJLH I�U HLQH GHWDLOOLHUWH $XVDUEHL�

WXQJ GHV 5HIHUHQ]PRGHOOV XQG GLH SURWRW\SLVFKH ,PSOHPHQWLHUXQJ JHZlKOW� $QKDQG

GLHVHU 7HFKQRORJLH NDQQ GHU (LQVDW] DOOHU EHVFKULHEHQHQ 6LPXODWLRQVDUWHQ JH]HLJW

ZHUGHQ� ,Q GHU (OHNWURQLNSURGXNWLRQ NRPPHQ Y� D� LQ GHU %HVW�FNWHFKQLN I�U HOHNWURQL�

VFKH %DXHOHPHQWH KRFKDXWRPDWLVLHUWH 0DVFKLQHQ ]XP (LQVDW]� EHL GHQHQ ZlKUHQG

GHU (QWZLFNOXQJ )(0�� 0HKUN|USHU�� .LQHPDWLN� XQG 6WHXHUXQJVVLPXODWLRQHQ GXUFK�

JHI�KUW ZHUGHQ� %HL GHU VSlWHUHQ 6\VWHPLQWHJUDWLRQ GHU 0DVFKLQHQ LVW HLQH JHQDX %H�

VWLPPXQJ GHU %HVW�FN]HLWHQ QRWZHQGLJ� XP GLH $XVODVWXQJ GHU $QODJHQ P|JOLFKVW RS�

WLPDO SODQHQ ]X N|QQHQ� 'LHVHPXVV YRQ 6LPXODWLRQVPRGHOOHQ GHU0DVFKLQHQ JHZlKU�

OHLVWHW ZHUGHQ�

'HU (LQVDW] GHV PDVFKLQHQQDKHQ 5HIHUHQ]PRGHOOV WHLOW DXI ]ZHL SULQ]LSLHOOH $QZHQ�

GXQJVIHOGHU� GLH 0DVFKLQHQHQWZLFNOXQJ XQG GLH 6\VWHPLQWHJUDWLRQ� 'LH 'DWHQ I�U GLH

(QWZLFNOXQJ EHWUHIIHQ DOOH 7HLOH DXV GHQHQ GLH 0DVFKLQH EHVWHKW� LQNO� GHU 0DVFKLQHQ�

VWHXHUXQJ� $XI GHU $QODJHQVHLWH LVW GDV %HWULHEVYHUKDOWHQ GHU0DVFKLQHQ ZLFKWLJ� (QW�

VSUHFKHQG GLHVHU $XIWHLOXQJ VLQG LQ $EE� �� GLH UHOHYDQWHQ 'DWHQ LQ GHQ $QZHQGXQJV�

IHOGHUQ GDUJHVWHOOW�

,P IROJHQGHQ .DSLWHO ZLUG QlKHU DXI GLH 0DVFKLQHQHEHQH XQG GLH $QZHQGXQJ GHV5H�

IHUHQ]PRGHOOV EHL GHU 0DVFKLQHQHQWZLFNOXQJ HLQJHJDQJHQ� 'DQDFKZLUG GHU 3URWRW\S

HLQHU 'DWHQEDVLV I�U GHQ V\VWHPQHXWUDOHQ (LQVDW] PDVFKLQHQQDKHU 6LPXODWLRQVNRP�

SRQHQWHQ DXI $QODJHQHEHQH YRUJHVWHOOW�

0DVFKLQHQHEHQH $QODJHQHEHQH

*HRPHWULH �JHVDPW�

*HRPHWULH �(LQ]HOWHLOH�

0DWHULDO

7RSRORJLH

.LQHPDWLN

'\QDPLN

6WHXHUXQJ �0DVFKLQH�

7DNW]HLWHQ

/DGH]HLWHQ

9HUI�JEDUNHLW

5�VW]HLWHQ

.DSD]LWlW

3UR]HVVVLFKHUKHLW

6WHXHUXQJ �6\VWHP�

'DWHQPHQJHVHKU JUR� � JUR� PLWWHO � JHULQJ

EDXWHLOEH]RJHQ

IXQNWLRQVEH]RJHQ

$EE� �� 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ 3URGXNWHQWZLFNOXQJ XQG $QODJHQSOD�

QXQJ



�� � 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

��� 6LPXODWLRQVGDWHQ GHU 0DVFKLQHQHQWZLFNOXQJ

(QWZLFNOXQJ XQG .RQVWUXNWLRQ YRQ0DVFKLQHQ LQ GHU (OHNWURQLNSURGXNWLRQ VWHOOHQ NRP�
SOH[H $XIJDEHQ GDU� $XFK GLH XQWHUVFKLHGOLFKHQ 6LPXODWLRQVDNWLYLWlWHQ LQ GLHVHP %H�
UHLFK HUIRUGHUQ XPIDQJUHLFKHV([SHUWHQZLVVHQ�8PGLH SULQ]LSLHOOH ,QWHJUDWLRQ GHU0D�
VFKLQHQHQWZLFNOXQJ LQ GDV 5HIHUHQ]PRGHOO ]HLJHQ ]X N|QQHQ� EHVFKUlQNHQ VLFK GLH
ZHLWHUHQ $XVI�KUXQJHQ ]XQlFKVW DXI GHQ 0DVFKLQHQW\S %HVW�FNDXWRPDW� 'DEHL KDQ�
GHOW HV VLFK XP DXIZHQGLJH 0DVFKLQHQ LP %HUHLFK GHU )HUWLJXQJ HOHNWURQLVFKHU %DX�
JUXSSHQ� 'HV ZHLWHUHQ ZHUGHQ YRU DOOHP $VSHNWH GHU 'DWHQLQWHJUDWLRQ EHL XQWHU�
VFKLHGOLFKHQ (QWZLFNOXQJVDXIJDEHQ EHWUDFKWHW� QLFKW 'HWDLOV GHU 0DVFKLQHQHQWZLFN�
OXQJ VHOEVW�

'D GLH ,QWHJUDWLRQ YRQ )(0� 0.6� 6WHXHUXQJV� XQG �'�.LQHPDWLN 6LPXODWLRQ JH]HLJW
ZHUGHQ VROO� PXVV LP ('0 KHXWH QRFK DXI HLQH JHPHLQVDPH3URGXNWGDWHQYHUZDOWXQJ
]XU�FNJHJULIIHQ ZHUGHQ� GD� ZLH EHUHLWV HUOlXWHUW� HLQ XPIDVVHQGHV LQWHJULHUWHV 3UR�
GXNWGDWHQPRGHOO QXU I�U DXVJHZlKOWH 3UR]HVVNHWWHQ DQGHUHU %HUHLFKH ]X 9HUI�JXQJ
VWHKW >���@� 'LH +DXSWDQZHQGXQJHQ GHU 6LPXODWLRQ LQ GHU %HVW�FNDXWRPDWHQHQWZLFN�
OXQJ VLQG LQ $EE� �� GDUJHVWHOOW� ZREHL GDV 5HIHUHQ]PRGHOO DOV .HUQ GHV 6LPXODWLRQV�
GDWHQ0DQDJHPHQWV GLH 'DWHQYHUWHLOXQJ XQG .RQYHUWLHUXQJ KLQ ]X GHQ HLQ]HOQHQ $XI�
JDEHQEHUHLFKHQ VLFKHUVWHOOW�

6WHXHUXQJV�)(0� 0.6 VLPXODWLRQ

V\VWHPEH]RJHQH
'DWHQ

�'�.LQHPDWLN
6LPXODWLRQ

5HIHUHQ]PRGHOO

3UR]HVV 6WHXHUXQJ

.LQHPDWLN

$EE� �� *HPHLQVDPH3URGXNWGDWHQYHUZDOWXQJ I�U XQWHUVFKLHGOLFKH6LPXODWLRQVDQ�

ZHQGXQJHQ EHL GHU (QWZLFNOXQJ YRQ %HVW�FNDXWRPDWHQ



��� 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

����� 6LPXODWLRQ YRQ %HVW�FNYRUJlQJHQ

'LH )RUGHUXQJHQ GHU (OHNWURQLNLQGXVWULH QDFK LPPHU IHLQHUHQ 5DVWHUPD�HQ GHU %DX�
HOHPHQWH XQG GDEHL LPPHU K|KHUHQ %HVW�FNOHLVWXQJHQ PXVV GXUFK GLH 1HXHQWZLFN�
OXQJ XQG 2SWLPLHUXQJ YRQ %HVW�FNV\VWHPHQ 5HFKQXQJ JHWUDJHQ ZHUGHQ� %HVW�FNDX�
WRPDWHQ VLQG JHNHQQ]HLFKQHW GXUFK VFKQHOO EHZHJWH WUDQVODWRULVFKH XQG URWDWRULVFKH
$FKVHQ� GLH PLW KRKHU 3Ul]LVLRQ SRVLWLRQLHUW ZHUGHQ P�VVHQ� (LQ ZLFKWLJHU $VSHNW EHL
GHU (QWZLFNOXQJ LVW GLH 9RUKHUEHVWLPPXQJ GHV %HWULHEVYHUKDOWHQV YRQ %HVW�FNPD�
VFKLQHQ XQG LKUHU .RPSRQHQWHQ GXUFK 6LPXODWLRQ� 'HU $QZHQGXQJVEHUHLFK GHU QX�
PHULVFKHQ 6LPXODWLRQ LQ GLHVHP %HUHLFK LVW GHU]HLW YRU DOOHP GXUFK GHQ )HVWLJNHLWV�
QDFKZHLV XQG GLH %HVWLPPXQJ YRQ (LJHQIUHTXHQ]HQ GHU VFKQHOO EHZHJWHU %DXWHLOH
JHNHQQ]HLFKQHW >��� ��@� (LQ %HLVSLHO LVW GLH (UPLWWOXQJ GHV WUDQVLHQWHQ 9HUKDOWHQV HL�
QHV %HVW�FNNRSIHV DQ HLQHU EHZHJWHQ $FKVH EHLP %HVFKOHXQLJHQ XQG $EEUHPVHQ
�$EE� ���� $XFK GLH (UPLWWOXQJ GHU (LJHQVFKZLQJXQJHQ GHV 0DVFKLQHQJHVWHOOV ZLUG
GXUFKJHI�KUW� XP5HVRQDQ] ]X YHUPHLGHQ� 'DV =LHO GHU 6LPXODWLRQVDQZHQGXQJHQEH�
VWHKW LQ GHU *HZLFKWV� XQG 6WHLILJNHLWVRSWLPLHUXQJ GHU EHWUDFKWHQ %DXJUXSSHQ XQG
%DXWHLOH� $XV GLHVHQ(UJHEQLVVHQZHUGHQJHHLJQHWH0D�QDKPHQ]XU2SWLPLHUXQJ GHU
0DVFKLQH DEJHOHLWHW� GLHV NDQQ HLQH2SWLPLHUXQJ GXUFK NRQVWUXNWLYH bQGHUXQJHQRGHU
GLH :DKO DQGHUH :HUNVWRIIH VHLQ�

(LQZHLWHUHV$QZHQGXQJVJHELHW GHU QXPHULVFKHQ6LPXODWLRQDQ%HVW�FNDXWRPDWHQ LVW
GLH (UPLWWOXQJ YRQ WKHUPLVFKHQ (LQIO�VVHQ DXI GLH 0DVFKLQHQNRPSRQHQWHQ ZlKUHQG
GHV %HWULHEV� 'DEHL ZHUGHQ DOV :lUPHTXHOOHQ GLH $QWULHEH XQG 5HLEXQJVHUZlUPXQJ
XQG GLH GDPLW YHUEXQGHQH 0DWHULDOYHUIRUPXQJ EHU�FNVLFKWLJW� GLH HLQHQ (LQIOXVV DXI
GLH *HQDXLJNHLW GHU %HVW�FNYRUJlQJH KDEHQ�

%HL GHQ JHQDQQWHQ $QZHQGXQJHQ LVW IHVW]XVWHOOHQ� GDVV HLQH LQWHJULHUWH %HWUDFKWXQJ
GHU HLQ]HOQHQ (LQIOXVVJU|�HQ LP *HVDPWV\VWHP 0DVFKLQH�7HFKQRORJLH QLFKW VWDWWILQ�
GHW� (VZHUGHQ MHZHLOV HLQ]HOQH (LQIOXVVJU|�HQPHVVWHFKQLVFK HUIDVVW XQG GDUDXI DXI�
EDXHQG0RGHOOH I�U JHQDX GLHVHV 3UREOHP HUVWHOOW� )�U GLH XPIDVVHQGH VLPXODWLYH %H�
WUDFKWXQJ� EHLVSLHOVZHLVH GHU0DVFKLQHQIlKLJNHLW� LVW GLHVHV 9RUJHKHQQRFK QLFKW DXV�
UHLFKHQG�

'LH 1DFKWHLOH EHL (LQVDW] YRQ 6LPXODWLRQ LQ GHU0DVFKLQHQHQWZLFNOXQJ ODJHQ LQ GHU JH�
WUHQQWH %HWUDFKWXQJ YRQ WKHUPLVFKHQ� G\QDPLVFKHQ RGHU WHFKQRORJLVFKHQ (LQIO�VVH
LQ XQDEKlQJLJHQ 0RGHOOHQ PLW XQWHUVFKLHGOLFKHQ 6LPXODWLRQVZHUN]HXJHQ� 'DGXUFK
N|QQHQ GLH *U|�HQ� GLH EHL 0DVFKLQHQ� XQG 3UR]HVVIlKLJNHLWVXQWHUVXFKXQJHQ DXV
GHQ 7HLOEHUHLFKHQ 6\VWHPH� 3UR]HVVH XQG 0DWHULDOLHQ HLQIOLH�HQ� QLFKW DQ HLQHP HLQ�
KHLWOLFKHQ 6LPXODWLRQVPRGHOO XQWHUVXFKW ZHUGHQ >��@� $X�HUGHP EOHLEHQ :HFKVHOZLU�
NXQJHQ XQG hEHUODJHUXQJHQ XQEHU�FNVLFKWLJW� VLH ]HLJHQ VLFK HUVW EHL GHU H[SHULPHQ�
WHOOHQ 8QWHUVXFKXQJ GHU 0DVFKLQHQIlKLJNHLW� ZDV ]X ODQJHQ ,WHUDWLRQVVFKOHLIHQ YRQ
PHKUHUHQ :RFKHQ ]ZLVFKHQ GHU (QWZLFNOXQJ PLW &$'�6\VWHPHQ XQG GHU (USUREXQJ
GHU 0DVFKLQHQ VRZLH ODQJHQ (QWZLFNOXQJV]HLWHQ I�KUW >���@� 'LHVH 1DFKWHLOH VROOHQ X�
D� LQ HLQHP )256,0 ,, 3URMHNW µ(UPLWWOXQJ GHU 0DVFKLQHQIlKLJNHLW GXUFK LQWHJULHUWH 6L�



�� � 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

PXODWLRQ WKHUPLVFKHU XQG G\QDPLVFKHU (LQIO�VVHµ GXUFK GHQ $XIEDX HLQHV �EHUJUHL�

IHQGHQ 0RGHOOV LQ HLQHP HUZHLWHUWHQ 6LPXODWLRQVZHUN]HXJ EHVHLWLJW ZHUGHQ�
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$EE� �� (UPLWWOXQJ GHV WUDQVLHQWHQ 9HUKDOWHQV HLQHV %HVW�FNNRSIHV DQ HLQHU EH�

ZHJWHQ $FKVH EHLP %HVFKOHXQLJHQ XQG $EEUHPVHQ �YJO� >��@�

����� 6LPXODWLRQ GHU %HVW�FNDXWRPDWHQVWHXHUXQJ

'LH 3URGXNWLYLWlW YRQ %HVW�FNDXWRPDWHQ E]Z� %HVW�FNOLQLHQ KlQJW ZHVHQWOLFK YRQ GHU

/HLVWXQJVIlKLJNHLW XQG GHU )OH[LELOLWlW GHU HLQJHVHW]WHQ 6WHXHUXQJV� XQG 6RIWZDUHV\�
VWHPH DE� =XU 6WHXHUXQJ YRQ IOH[LEOHQ )HUWLJXQJVV\VWHPHQ KDEHQ VLFK KLHUDUFKLVFKH
6WHXHUXQJVO|VXQJHQ HWDEOLHUW >��@� +LHUEHL ZHUGHQ YLHU 3ODQXQJVHEHQHQ XQWHUVFKLH�
GHQ �0DVFKLQHQVWHXHUXQJHQ� =HOOHQUHFKQHU� /HLWUHFKQHU� 336�� GLH VLFK YRU DOOHP
GXUFK GHQ MHZHLOV EHWUDFKWHWHQ 3ODQXQJVKRUL]RQW XQWHUVFKHLGHQ� 'LHVH +LHUDUFKLH
OlVVW VLFK� ZLH LQ $EE� �� GDUJHVWHOOW� DXFK EHL GHU 6WHXHUXQJ YRQ%HVW�FNOLQLHQZLHGHU�
ILQGHQ >��@�

%HL GHU 0DVFKLQHQVWHXHUXQJ YRQ %HVW�FNDXWRPDWHQ OlVVW VLFK HLQ UHJHONUHLVEDVLHUWHU
7HLO ]XU $QWULHEVUHJHOXQJ XQG HLQ HUHLJQLVEDVLHUWHU 7HLO ]XU $EODXIVWHXHUXQJ XQWHU�
VFKHLGHQ� 'LH $FKVHQ PRGHUQHU 3LFN�DQG�3ODFH %HVW�FNDXWRPDWHQ ZHUGHQ QLFKW
PHKU PLW HLQIDFKHQ 5DPSHQIXQNWLRQHQ EHVFKOHXQLJW XQG DEJHEUHPVW� MH QDFK %H�
VW�FNZHJ XQG 2ULHQWLHUXQJ GHU %DXHOHPHQWH ZHUGHQ GDI�U .XUYHQIXQNWLRQHQ JHIDK�
UHQ� GLH I�U GLH MHZHLOLJH %HVW�FNDXIJDEH RSWLPLHUW VLQG� 'DGXUFK ZHUGHQ GLH NLQHWL�
VFKHQ (LQIO�VVH DXI GLH DP %HVW�FNNRSI EHZHJWHQ %DXHOHPHQWH P|JOLFKVW JHULQJ JH�
KDOWHQ� XP HLQ 9HUUXWVFKHQ VFKZHUHUHU %DXWHLOH ]X YHUPHLGHQ� 'LHV ZLUG YRQ GHU $Q�
WULHEVUHJHOXQJ JHZlKUOHLVWHW� 'LH $EODXIVWHXHUXQJ LVW YRU DOOHP I�U GLH .RRUGLQDWLRQ
GHU (UHLJQLVVH ]XVWlQGLJ� 'DGXUFK ZHUGHQ XQWHUVFKLHGOLFKH =XVWlQGH XQG $NWLRQHQ



��� 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

LP $XWRPDWHQ DXVJHO|VW� GLH I�U GLH %HVW�FNDXIJDEH XQG SHULSKHUH )XQNWLRQHQ �:DU�
WHQ DXI 'DWHQ� :DUWHQ DXI /HLWHUSODWWH� )HKOHU]XVWDQG� 5�VWNRQWUROOH� XVZ�� QRWZHQGLJ
VLQG�

%H]�JOLFK GHU 6LPXODWLRQ NRPPHQ %ORFNVLPXODWRUHQ I�U GLH $XVOHJXQJ GHU $EWULHEVUH�
JHOXQJ ]XP (LQVDW]� GLH $EODXIVWHXHUXQJ ZLUG PLW 3URJUDPPLHUZHUN]HXJHQ HQWZRU�
IHQ� GLH KHUVWHOOHUVSH]LILVFK I�U GLH HUHLJQLVEDVLHUWH 0DVFKLQHQVWHXHUXQJ VLQG� 'LH (U�
JHEQLVVH DXV QXPHULVFKHQ XQG H[SHULPHQWHOOHQ 8QWHUVXFKXQJHQ GHU '\QDPLN YRQ
6\VWHPNRPSRQHQWHQ GLHQHQ EHL GHU $XVOHJXQJ GHU VWHXHUXQJV� XQG UHJHOXQJVWHFKQL�
VFKHQ .RQ]HSWH DOV (LQJDQJVJU|�HQ >���� ���@� 9LUWXHOOH %HVW�FNPDVFKLQHQ� GLH DXV
HLQHP0.6�0RGHOO GHU0DVFKLQH XQG HLQHP6WHXHUXQJVPRGHOO EHVWHKHQ� VLQG MHGRFK
QRFK LP (QWZLFNOXQJVVWDGLXP�

SHULSKHUH
'DWHQVSHLFKHU

SDUDOOHOHU 'DWHQEXV

VHULHOOH 'DWHQYHUELQGXQJ
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$EE� �� +LHUDUFKLVFKH 6WHXHUXQJVO|VXQJ LQ GHU (OHNWURQLNSURGXNWLRQ

����� �'�.LQHPDWLN 6LPXODWLRQ YRQ %HVW�FNDXWRPDWHQ

6SH]LHOO GXUFK GLH (QWZLFNOXQJ QHXDUWLJHU UlXPOLFKHU HOHNWURQLVFKHU 6FKDOWXQJVWUlJHU
��'�0,'� NRPPW GHU �'�.LQHPDWLN 6LPXODWLRQ EHL GHU .RQVWUXNWLRQ YRQ %HVW�FNV\VWH�
PHQ KHXWH JU|�HUH %HGHXWXQJ ]X >��@� 'DV =XVDPPHQVSLHO ]ZLVFKHQ GHU +DQGKD�
EXQJ GHV�'�0,'VDXI HLQHP:HUNVW�FNWUlJHU XQG GHU %HVW�FNHLQULFKWXQJ NDQQ VRJH�
QDX XQWHUVXFKW XQG �EHUSU�IW ZHUGHQ �$EE� ���� 'XUFK GLHVH 'HVLJQ�5HYLHZ ODVVHQ
VLFK .RQVWUXNWLRQVPlQJHO GHV %HVW�FNDXWRPDWHQ HUNHQQHQ XQG GLH %HVW�FNEDUNHLW
XQWHUVFKLHGOLFKHU 6FKDOWXQJVWUlJHU �EHUSU�IHQ�



�� � 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

'DV �'�.LQHPDWLN 0RGHOO ZLUG DXV GHQ �'�&$' 'DWHQ GHU 0DVFKLQH DXIJHEDXW� (V
GLHQW DOV (QWZXUIVPRGHOO I�U QHXH %HVW�FNNRQ]HSWH� ]X .ROOLVLRQVXQWHUVXFKXQJHQ� ]XU
7DNW]HLWHUPLWWOXQJ XQG NDQQ VFKOLH�OLFK DXFK EHL GHU RII�OLQH 3URJUDPPLHUXQJ GHU 0D�
VFKLQHQ KHUDQJH]RJHQZHUGHQ� XP GLH %HVW�FNSURJUDPPH ]X YHULIL]LHUHQ� 'DEHLZHU�
GHQ DXV GHQ �'�'DWHQ GHU 6FKDOWXQJVWUlJHU DXWRPDWLVFK %HVW�FNSURJUDPPH I�U GLH
%HVW�FNDXWRPDWHQ E]Z� %HVW�FNURERWHU JHQHULHUW� GLH� EHYRU VLH DXI GHQ UHDOHQ 0D�
VFKLQHQ ]XP(LQVDW] NRPPHQ� ]XQlFKVW DQKDQGGHU �'�.LQHPDWLN6LPXODWLRQ DXI.RU�
UHNWKHLW �EHUSU�IW ZHUGHQ >��@� 8QWHUVXFKW ZHUGHQ KLHUEHL GLH +DQGKDEXQJ GHU 6FKDO�
WXQJVWUlJHU� GLH NROOLVLRQVIUHLH %HVW�FNXQJ DOOHU %DXHOHPHQWH XQG� ZLH HUZlKQW� GLH ]X
HUZDUWHQGH 7DNW]HLW�

'LH �'�0RGHOOH� GLH I�U GLH .LQHPDWLN�6LPXODWLRQ RGHU HLQ 'LJLWDO 0RFN�8S HUVWHOOW ZXU�
GHQ� N|QQHQ GHV ZHLWHUHQ �EHU GDV 6'0 DQ HLQH �'�YLVXDOLVLHUWH /D\RXWSODQXQJ RGHU
$EODXIVLPXODWLRQ �EHUJHEHQ ZHUGHQ �$EE� ���� ,Q GHU $EODXIVLPXODWLRQ ODVVHQ VLFK
DXFK GLH (UJHEQLVVH DXV GHU 6WHXHUXQJVVLPXODWLRQ XQG GHQ 7DNW]HLWHUPLWWOXQJHQ QXW�
]HQ� GDPLW LKQHQ/RJLNEDXVWHLQH JHQHULHUW ZHUGHQ N|QQHQ�ZHOFKH GDV6\VWHPYHUKDO�
WHQ GHU 0DVFKLQHQ UHSUlVHQWLHUHQ�

('0� 6'0

�'�'DWHQ�
7RSRORJLH

�'�&$' �'�.LQHPDWLN 6LPXODWLRQ $EODXIVLPXODWLRQ

�'�0RGHOO�
0DVFKLQHQORJLN

$EE� �� 9HUZHQGXQJ YRQ �'�.RQVWUXNWLRQVGDWHQ I�U GLH .LQHPDWLN�6LPXODWLRQ XQG

GHQ $XIEDX YLUWXHOOHU 0DVFKLQHQ



��� 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

��� $QDO\VH XQG 6WUXNWXULHUXQJ GHU $QODJHQNRPSRQHQ�
WHQ I�U GLH 6\VWHPLQWHJUDWLRQ

'LH 6\VWHPLQWHJUDWLRQ YLUWXHOOHU 0DVFKLQHQ GHU (OHNWURQLNSURGXNWLRQ LVW GHU %HUHLFK
GHV 5HIHUHQ]PRGHOOV� GHU GHWDLOOLHUW DXVJHDUEHLWHW XQG SURWRW\SLVFK UHDOLVLHUW ZXUGH�
'DV SULQ]LSLHOOH 9RUJHKHQ ZXUGH EHUHLWV LQ .DSLWHO ����� DXIJH]HLJW� ,P IROJHQGHQ ZHU�
GHQ GLH0RGHOODQDO\VH� XQG0RGHOOVWUXNWXULHUXQJVSKDVH ]XP$XIEDX V\VWHPQHXWUDOHU
6LPXODWLRQVNRPSRQHQWHQ I�U GLH $EODXIVLPXODWLRQ HUOlXWHUW�

����� $QDO\VH GHU $EOlXIH LQ GHU (OHNWURQLNSURGXNWLRQ

=X %HJLQQ GHU (QWZLFNOXQJ HLQHV 5HIHUHQ]PRGHOOV VWHKW GLH $QDO\VH DOOHU UHOHYDQWHQ
$QODJHQNRPSRQHQWHQ� 'LHV VLQG KLHU DOOH 0DVFKLQHQ� GLH LQ GHU (OHNWURQLNSURGXNWLRQ
$QZHQGXQJ ILQGHQ� 'D]X ZXUGHQ +HUVWHOOHU ]X $QODJHQNRPSRQHQWHQ LQ GHU (OHNWUR�
QLNSURGXNWLRQ EHIUDJW XQG 0DUNW�EHUVLFKWHQ VRZLH ZLVVHQVFKDIWOLFKH 9HU|IIHQWOLFKXQ�
JHQ DXVJHZHUWHW� $XV GHQ JHVDPPHOWHQ ,QIRUPDWLRQHQ ZXUGH HLQ .DWDORJ PLW HLQHU
NRPSOHWWHQ hEHUVLFKW �EHU GLH P|JOLFKHQ )HUWLJXQJVYHUIDKUHQ XQG �NRQ]HSWH LQ GHU
(OHNWURQLNSURGXNWLRQ HUVWHOOW >��� ��� ��� ���� ���@�

'LH 7HFKQRORJLH GHU KHU]XVWHOOHQGHQ /HLWHUSODWWHQ EHGLQJW GLH )HUWLJXQJVVFKULWWH GHU
)ODFKEDXJUXSSHQ XQG GLH EHQ|WLJWHQ 3URGXNWLRQVHLQULFKWXQJHQ� +HXWH ZLUG GDEHL GHU
7UHQG ]XU UHLQHQ 2EHUIOlFKHQEHVW�FNXQJ �607� GHXWOLFK� :LH LQ $EE� �� PLW GHQ 9D�
ULDQWHQ �D� XQG �E� GDUJHVWHOOW� JLEW HV MHGRFK I�U XQWHUVFKLHGOLFKH7HFKQRORJLHQDOWHUQD�
WLYH 0HWKRGHQ� (V ZHUGHQ DEHU ZHLWHUKLQ DXFK EHGUDKWHWH %DXHOHPHQWH YHUZHQGHW�
ZHQQ HWZD 6WHFNHU RGHU JUR�H .RQGHQVDWRUHQ EHQ|WLJW ZHUGHQ� 'LH UHLQ EHGUDKWHWH
%HVW�FNXQJ LVW LQ $EE� �� QLFKW DXIJHI�KUW� (V ZXUGHQ MHGRFK DXFK 0RGHOOH I�U GLH DX�
WRPDWLVFKH %HVW�FNXQJ YRQ UDGLDOHQ� D[LDOHQ XQG ',3�%DXHOHPHQWHQ HUVWHOOW�

)�U GLH +HUVWHOOXQJ XQWHUVFKLHGOLFKHU /HLWHUSODWWHQW\SHQ ZLUG HLQH GHU GDUJHVWHOOWHQ
3UR]HVVVHTXHQ]HQ DXVJHI�KUW� -HGHU GHU )HUWLJXQJVVFKULWWH HUIRUGHUW PLQGHVWHQV
HLQH %HDUEHLWXQJVVWDWLRQ� $OOH YHUZHQGHWHQ 6WDWLRQHQ VLQG LQ GHQ $UEHLWVSOlQHQ GHU
)ODFKEDXJUXSSHQ DXIJHI�KUW� 'LH $UEHLWVSOlQH ELOGHQ GLH *UXQGODJH I�U GLH 'LVSRVL�
WLRQV� XQG 6WHXHUXQJVHEHQH GHV $EODXIVLPXODWLRQVPRGHOOV�

,Q $EE� �� VLQG QXU GLH HLJHQWOLFKHQ )HUWLJXQJVVFKULWWH GDUJHVWHOOW� 7HVW� XQG 5HSDUD�
WXUVWDWLRQHQ VLQG ILUPHQ� XQG SURGXNWVSH]LILVFK ]ZLVFKHQ GLHVHQ 6FKULWWHQ DQJHRUG�
QHW� 'LHVH 4XDOLWlWVVLFKHUXQJVPD�QDKPHQ VLQG ZLHGHU DXV GHQ $UEHLWVSOlQHQ HU�
VLFKWOLFK XQGP�VVHQ HEHQIDOOV LQ HLQ 6LPXODWLRQVPRGHOO ]XU $EODXIVLPXODWLRQ LQWHJULHUW
ZHUGHQ�



�� � 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

60' HLQVHLWLJ 60' EHLGVHLWLJ
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60' HLQVHLWLJ
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60' EHLGVHLWLJ

�D� �E� �D� �E��D� �E�

5HIORZO|WHQ
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.OHEHU
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DXIVHW]HQ

.OHEHU
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60'
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.OHEHU
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.OHEHU
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.OHEHU
DXVKlUWHQ

/HLWHUSODWWH
ZHQGHQ

)OX[HQ�
6FKZDOO|WHQ

60'
DXIVHW]HQ

.OHEHU
DXVKlUWHQ

/HLWHUSODWWH
ZHQGHQ

EHGUDKWHWH
%( HLQVHW]HQ

)OX[HQ�
6FKZDOO|WHQ

/RWSDVWH
VLHEGUXFNHQ

60'
DXIVHW]HQ

5HIORZO|WHQ

EHGUDKWHWH
%( HLQVHW]HQ

/HLWHUSODWWH
ZHQGHQ

.OHEHU
DXIWUDJHQ

60'
DXIVHW]HQ

.OHEHU
DXVKlUWHQ

/HLWHUSODWWH
ZHQGHQ

/RWSDVWH
VLHEGUXFNHQ

60'
DXIVHW]HQ

5HIORZO|WHQ

60'
DXIVHW]HQ

5HIORZO|WHQ

/HLWHUSODWWH
ZHQGHQ

/RWSDVWH
VLHEGUXFNHQ

µ([RWHQµ
DXIVHW]HQ

)OX[HQ�
6FKZDOO|WHQ

$EE� �� )HUWLJXQJVVFKULWWH I�U XQWHUVFKLHGOLFKH /HLWHUSODWWHQW\SHQ �QDFK >��@�

����� %HVWLPPXQJ UHOHYDQWHU .RPSRQHQWHQ

1DFK GHU $QDO\VH GHU $EOlXIH LQ GHU (OHNWURQLNSURGXNWLRQ ZXUGHQ DOOH YHUZHQGHWHQ
$QODJHQNRPSRQHQWHQ EHVWLPPW� 'LH I�U $EODXIVLPXODWLRQ UHOHYDQWHQ .RPSRQHQWHQ�
NODVVHQ PLW LKUHQ $XVSUlJXQJHQ VLQG LQ $EE� �� GDUJHVWHOOW� (V ZXUGH HLQH .RPELQD�
WLRQ DXV2EMHNWNODVVHQ GHU 6LPXODWLRQVWHFKQLN �YJO� DXFK >�� ���@� XQG DXV )HUWLJXQJV�
VFKULWWHQ GHU (OHNWURQLNSURGXNWLRQ JHZlKOW� GLH ]XP HLQHQ GLH JUXQGVlW]OLFKHQ $QIRU�
GHUXQJHQ DQ GLH 6LPXODWLRQ XQG ]XP DQGHUHQ GDV HLQIDFKH 9HUVWlQGQLV GHU $QZHQGHU
JHZlKUOHLVWHQ� 'LH .ODVVHQ GHU 3URGXNWLRQVPLWWHO VLQG LP HLQ]HOQHQ�

- /RWSDVWHQ� � .OHEHUDXIWUDJ
- %HVW�FNXQJ
- /|WHQ � $XVKlUWHQ
- 7HVW

- 5HSDUDWXU
- 9HUNHWWXQJVNRPSRQHQWHQ
- 0DJD]LQWUDQVSRUW



��� 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

'HU ZLFKWLJVWH $VSHNW I�U GLH 6LPXODWLRQ LVW GLH %HVW�FNXQJ GHU%DXHOHPHQWH� +LHU OLHJW
RIW GHU (QJSDVV EHL GHU )ODFKEDXJUXSSHQIHUWLJXQJ XQG KLHU NRPPHQ GLH NRPSOH[H�
VWHQ 0DVFKLQHQ ]XP (LQVDW]� 'DKHU ZLUG DXI GLH 0RGHOOLHUXQJ GLHVHU 0DVFKLQHQ EH�
VRQGHUHV $XJHQPHUN JHOHJW�

9HUNHWWXQJVNRPSRQHQWHQ
�� 7UDQVSRUWElQGHU

�� ),)2 3XIIHU

�� 'XUFKJDQJV� XQG ),)2�3RUWDOH

�� 6WDSHOHLQJDEHVWDWLRQHQ

�� 4XHUWUDQVSRUWVWDWLRQHQ

�� /HLWHUSODWWHQZHQGHVWDWLRQHQ

�� PDQXHOO

0DJD]LQWUDQVSRUW
�� 7UDQVSRUWElQGHU

�� )76

�� +lQJHEDKQ

�� PDQXHOO

/|WHQ � $XVKlUWHQ
�� 5HIORZO|WHQ

�� :HOOHQO|WHQ

�� PDQXHOO

7HVW
�� 5|QWJHQ

�� /DVHUWULDQJXODWLRQ

�� ,Q�&LUFXLW 7HVW

�� )XQNWLRQVWHVW

�� %XUQ�,Q 7HVW

�� PDQXHOO�RSWLVFK

/RWSDVWHQ� � .OHEHUDXIWUDJ
�� 6FKDEORQHQGUXFN
�DXWRPDWLVFK� PDQXHOO�

�� 'LVSHQVHQ
5HSDUDWXU
�� PDQXHOO

3URGXNW
�� %DXHOHPHQWH�
VSHNWUXP

%HVW�FNXQJ
�� 3LFN�&ROOHFW DQG 3ODFH

�� &KLSVKRRWHU

�� 6LPXOWDQEHVW�FNHU

�� 6RQGHUEHVW�FNHU

�� +DQGEHVW�FNXQJ

%DXHOHPHQWH
�� %DXHOHPHQWHNODVVHQ

$EE� �� 6LPXODWLRQVUHOHYDQWH $QODJHQNRPSRQHQWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

(LQH EHVRQGHUH 5ROOH EHLP $XIEDX GHU 'DWHQEDVLV I�U GDV 5HIHUHQ]PRGHOO QHKPHQ
IROJHQGH GUHL .ODVVHQ HLQ�

- 3URGXNWH
- %DXHOHPHQWH
- $EODXI �$UEHLWVSOlQH� $XIWUDJVHLQODVWXQJ�

(QWVFKHLGHQG I�U GLH (UPLWWOXQJ GHU %HDUEHLWXQJV]HLWHQ DXI GHQ %HVW�FNVWDWLRQHQ LVW
GDV %DXHOHPHQWHVSHNWUXP GHU 3URGXNWH E]Z� /HLWHUSODWWHQ� 'LH %DXHOHPHQWH N|QQHQ
]X .ODVVHQ ]XVDPPHQJHIDVVW ZHUGHQ� 9HUVFKLHGHQH 7\SHQ YRQ %DXHOHPHQWHQ EHQ|�
WLJHQ XQWHUVFKLHGOLFKH%HVW�FN]HLWHQ�'LH%HVW�FN]HLWHQ I�U GLH MHZHLOLJHQ%DXHOHPHQ�
WHNODVVHQ DXI HLQHU 6WDWLRQ HUJHEHQ VLFK DXVGHP3URGXNW GHU %DXHOHPHQWHDQ]DKO XQG
GHU %HVW�FN]HLW SUR %DXHOHPHQW DXI GLHVHU 6WDWLRQ� 7\SLVFKH %HVW�FN]HLWHQ VLQG EHL�
VSLHOVZHLVH ���� 6HN� I�U NOHLQH &KLS�%DXHOPHQWH DXI HLQHP &KLSVKRRWHU RGHU � 6HN�
I�U HLQHQ %*$ DXI HLQHP 3LFN�DQG�3ODFH $XWRPDWHQ� 8P GLH %HDUEHLWXQJV]HLW HLQHU
/HLWHUSODWWH ]X HUPLWWHOQ� ZHUGHQ GLH %HVW�FN]HLWHQ I�U DOOH LP %DXHOHPHQWHVSHNWUXP
HQWKDOWHQHQ %DXHOHPHQWNODVVHQ DGGLHUW�



�� � 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

'HU )HUWLJXQJVDEODXI EHVWLPPW GHQ :HJ GHU /HLWHUSODWWHQ GXUFK GLH 3URGXNWLRQ XQG
LVW LQ GHQ$UEHLWVSOlQHQ IHVWJHOHJW� 6LH ELOGHQ GLH*UXQGODJHGHU 6LPXODWLRQVOlXIH�:HL�
WHUKLQ JLEW HV I�U 2SWLPLHUXQJV]ZHFNH XQWHUVFKLHGOLFKH (LQODVWXQJVVWUDWHJLHQ� 'DEHL
VROOHQ 5�VW]HLWHQ PLQLPLHUW XQG GLH $XVODVWXQJ GHU $QODJHQ JHVWHLJHUW ZHUGHQ� $XFK
GLHVH6WUDWHJLHQP�VVHQ LQ HLQHU6LPXODWLRQ EHU�FNVLFKWLJW ZHUGHQ� XP UHDOLVWLVFKH(U�
JHEQLVVH ]X OLHIHUQ� $QVlW]H ]XU*HQHULHUXQJ UHDOLVWLVFKHU $XIWUDJVUHLKHQIROJHQ I�U GLH
6LPXODWLRQ ZHUGHQ LQ .DSLWHO � GDUJHVWHOOW�

����� 'HILQLWLRQ YRQ $EKlQJLJNHLWHQ

'LH )HUWLJXQJVVFKULWWH EHL GHU )ODFKEDXJUXSSHQIHUWLJXQJ ZHUGHQ LQ GHU GXUFK GLH $U�
EHLWVSOlQH YRUJHJHEHQHQ $EIROJH DXVJHI�KUW� 'DEHL NDQQ GLH )HUWLJXQJ MHGRFK� ZLH
LQ $EE� �� GDUJHVWHOOW� XQWHUVFKLHGOLFK RUJDQLVLHUW VHLQ� 'HU 0DWHULDOIOXVV HUIROJW ]ZL�
VFKHQ GHQ HLQ]HOQHQ $QODJHQ� GLH HQWZHGHU RII�OLQH� LQ�OLQH RGHU RQ�OLQH DQJHRUGQHW
VLQG� (LQH )HUWLJXQJ NDQQ GDEHLPHKUHUH YHUVFKLHGHQH/LQLHQNRQ]HSWH EHLQKDOWHQ� GLH
I�U XQWHUVFKLHGOLFKH 3URGXNWH DXVJHOHJW VLQG�

%HL GHU (QWZLFNOXQJ GHU 'DWHQEDVLV I�U GDV 7HLOPRGHOO 6\VWHPLQWHJUDWLRQ ZHUGHQ GLH
9HUNQ�SIXQJVP|JOLFKNHLWHQ GHU $QODJHQ LP 5DKPHQ GHV0DWHULDOIOXVVHV VR JHVWDOWHW�
GDVV VLFK DOOH DXIWUHWHQGHQ /LQLHQ� XQG )HUWLJXQJVNRQ]HSWH LP VSlWHUHQ 6LPXODWLRQV�
PRGHOO UHDOLVLHUHQ ODVVHQ �VLHKH .DSLWHO �����

2II�OLQH ,Q�OLQH 2Q�OLQH

(LQ]HODXWRPDWHQ XQG )HUWL�
JXQJVLQVHOQ

/HLWHUSODWWHQIOXVV ]ZLVFKHQ
GHQ 6WDWLRQHQ QLFKW
XQEHGLQJW VHTXHQWLHOO

%H� XQG (QWODGHQ PDQXHOO
RGHU DXWRPDWLVFK

KLQWHUHLQDQGHUOLHJHQGH )HUWL�
JXQJVVWDWLRQHQ GLUHNW GXUFK
7UDQVSRUWV\VWHP YHUEXQGHQ

/HLWHUSODWWHQ GXUFKODXIHQ
VHTXHQWLHOO MHGH 6WDWLRQ

,GHDO EHL JHULQJHU 9DULDQWHQ�
YLHOIDOW XQG KRKHU 6W�FN]DKO

NRQWLQXLHUOLFKH 3URGXNWLRQ
GXUFK 3XIIHU� :HQGHVWDWLRQHQ�
XVZ�

%H� XQG (QWODGHQ YRQ HLQHU
6HLWH RGHU QDFK GHP SDVV�
WKUX .RQ]HSW

%H� XQG (QWODGHQ QDFK GHP
SDVV�WKUX .RQ]HSW

+DQG� XQG 5RERWHUDUEHLWHQ
VLQG HLQIDFK HLQ]XELQGHQ

)HUWLJXQJVVWDWLRQHQ PLW ]HQ�
WUDOHU 7UDQVSRUWVWUHFNH YHU�
NQ�SIW

/HLWHUSODWWHQIOXVV �EHU :HL�
FKHQ XQG 4XHUWUDQVSRUWH

$UEHLWVHLQKHLWHQ HLQ]HOQ DQ�
VWHXHUEDU

/RVJU|�H � XQG 6HULHQ ODVVHQ
VLFK UDWLRQHOO DEDUEHLWHQ

3XIIHU� :HLFKH� HLQVHLWLJHV
%H� XQG (QWODGHV\VWHP����

4XHOOH� 8QLYHUVDO

$EE� �� /LQLHQNRQ]HSWH LQ GHU (OHNWURQLNSURGXNWLRQ



��� 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

����� 6\VWHPDWLVFKH .DWDORJLVLHUXQJ GHU .RPSRQHQWHQ

'LH .RPSRQHQWHQNODVVHQ ZXUGHQ EHUHLWV LQ $EE� �� PLW LKUHQ $XVSUlJXQJHQ GDUJH�
VWHOOW� (LQH GHWDLOOLHUWH KHUVWHOOHUVSH]LILVFKH 8QWHUWHLOXQJ ZLUG KLHU QXU I�U GLH %HVW�FN�
DXWRPDWHQ YRUJHQRPPHQ� GD VLFK GLH 0RGHOOH DOOHU DQGHUHQ .ODVVHQ �EHU HLQIDFKH
3DUDPHWHUDQSDVVXQJHQ DQ MHGH $XVSUlJXQJ DQJOHLFKHQ ODVVHQ �,QVWDQ]LLHUXQJ�� %H�
VW�FNV\VWHPH GHU LQ 7DEHOOH � DXIJHI�KUWHQ +HUVWHOOHU ZXUGH NDWDORJLVLHUW XQG LQ GLH
'DWHQEDQN PLW GHQ 6LPXODWLRQVNRPSRQHQWHQ DXIJHQRPPHQ�

7DEHOOH � %HU�FNVLFKWLJWH +HUVWHOOHU YRQ %HVW�FNV\VWHPHQ

$PLVWDU

%DXPDQQ

&$6,2 <DPDJDWD

&RQWDFW 6\VWHPV

&UHDWH

'DXP

',0$

(51,

(VVHPWHF

(XURSODFHU ,QGXVW�

)LQHWHFK

)5,76&+

)XML

+lFNHU

KDURWHF

+((%�,127(&

,QWHOOLSODFH

0DQ]

0'&

0LPRW

03,

0XOWLWURQLNV

0<'$7$

1LWWR .RJ\R

2.�,QWHUQDWLRQDO

3DQDVRQLF

3KLOLSV

4XDG

6DPVXQJ

6DQ\R

6() (OHFWURQLF

6LHPHQV

7'. (OHFWURQLFV

7HQU\X 7HFKQLFV

7HQ\UX

7HVFRQ

7UHVN\

7:6

8QLYHUVDO

9HUVDWURQLFV

=HYDWHFK

'LH XQWHUVFKLHGOLFKHQ $XWRPDWHQPRGHOOH GHU +HUVWHOOHU ZXUGHQ GHQ .ODVVHQ GHU
%HVW�FNDXWRPDWHQ ]XJHRUGQHW� GLH LQ $EE� �� GDUJHVWHOOW VLQG� 'LHVH =XRUGQXQJ EH�
GLQJW GLH QRWZHQGLJHQ 3DUDPHWHU I�U GLH %HUHFKQXQJ GHU )HUWLJXQJV]HLWHQ�

��� (UIRUGHUOLFKH 3DUDPHWHU I�U GLH $EODXIVLPXODWLRQ

1DFK (UVWHOOXQJ GHV .DWDORJV GHU $QODJHQNRPSRQHQWHQ ZXUGHQ GLH )XQNWLRQHQ GHU
.RPSRQHQWHQ GHWDLOOLHUW� 'D]X ZXUGHQ YRQ YHUVFKLHGHQHQ ,QGXVWULHSDUWQHUQ 3DUDPH�
WHU XQG .HQQJU|�HQ EHUHLWJHVWHOOW� $OV 5HVXOWDW HUKlOW GHU .DWDORJ DOOH QRWZHQGLJHQ
3DUDPHWHU� GLH I�U GLH 6LPXODWLRQVNRPSRQHQWHQ LP 7HLOPRGHOO 6\VWHPLQWHJUDWLRQ EH�
Q|WLJW ZHUGHQ� XP HLQH UHDOLVWLVFKH 6LPXODWLRQ GXUFKI�KUHQ ]X N|QQHQ >�� ��� ��� ���
��� ���@�



�� � 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

����� %HVWLPPXQJ UHOHYDQWHU $QODJHQSDUDPHWHU I�U GLH $EODXIVLPX�

ODWLRQ

(LQ+DXSWSUREOHPEHL GHU6LPXODWLRQ GHU /HLWHUSODWWHQIHUWLJXQJ LVW GLH0RGHOOLHUXQJ GHU
%HVW�FNDXWRPDWHQ� (V HUZHLVW VLFK DOV VFKZLHULJ� UHDOLVWLVFKH %HVW�FN]HLWHQ ]X EH�
UHFKQHQ� GD KHUVWHOOHUDEKlQJLJ YHUVFKLHGHQH %HVW�FNWHFKQLNHQ ]XP (LQVDW] NRP�
PHQ� 0DVFKLQHQKHUVWHOOHU JHEHQ I�U LKUH $XWRPDWHQ PHLVW QXU HLQH GXUFKVFKQLWWOLFKH
%HVW�FNOHLVWXQJ DQ� )�U HLQH UHDOLWlWVQDKH 6LPXODWLRQ P�VVHQ DEHU P|JOLFKVW H[DNWH
%HVW�FN]HLWHQ HUPLWWHOW ZHUGHQ� 'LHV NDQQ QXU DQKDQG DOOHU DXIWUHWHQGHQ=HLWHQ LQ9HU�
ELQGXQJ PLW GHQ %HVFKUHLEXQJVGDWHQ GHU HLJHQWOLFKHQ 3URGXNWH HUIROJHQ�

/HLWHUSODWWH
EHZHJOLFK

/HLWHUSODWWH
IHVW

HLQDFKVLJHU
%HVW�FNNRSI

%DXHOHPHQWH�
EHUHLWVWHOOXQJ

IHVW

URWDWRULVFKHU
%HVW�FNNRSI

%DXHOHPHQWH�
EHUHLWVWHOOXQJ
EHZHJOLFK

]ZHLDFKVLJHU
%HVW�FNNRSI

, ,, ,,, ,9 9 9,

%DXHOHPHQWH�
EHUHLWVWHOOXQJ
EHZHJOLFK

%DXHOHPHQWH�
EHUHLWVWHOOXQJ

IHVW

%DXHOHPHQWH�
EHUHLWVWHOOXQJ
IHVW� (LQ]HONRSI

%DXHOHPHQWH�
EHUHLWVWHOOXQJ

IHVW� 5HYROYHUNRSI

$EE� �� .ODVVLIL]LHUXQJ GHU %HVW�FNDXWRPDWHQ QDFK NLQHPDWLVFKHP XQG NRQVWUXNWL�

YHP $XIEDX >���@

'LH XQWHUVFKLHGOLFKH0DVFKLQHQPRGHOOH EHL %HVW�FNDXWRPDWHQ N|QQHQ QDFK LKUHP NL�
QHPDWLVFKHQ XQG NRQVWUXNWLYHQ$XIEDX JUXQGVlW]OLFK LQ VHFKV+DXSWJUXSSHQ XQWHUWHLOW
ZHUGHQ �$EE� ���� ZREHL DEHU YRQ YHUVFKLHGHQHQ +HUVWHOOHUQ I�U VSH]LHOOH $XIJDEHQ
DXFK DQGHUH 7HFKQLNHQ HLQJHVHW]W ZHUGHQ� 'LH DP KlXILJVWHQ YRUNRPPHQGHQ .ODV�
VHQ VLQG GLH.ODVVHQ ,,, �&KLS�6KRRWHU�� 9 �3LFN�DQG�3ODFH� XQG 9, �&ROOHFW�DQG�3ODFH��
(LQLJH HOHNWURQLVFKH %DXHOHPHQWH HUIRUGHUQ VSH]LHOOH +DQGKDEXQJVRSHUDWLRQHQ� GLH
DEHU MH QDFK $XWRPDWHQJUXSSH XQWHUVFKLHGOLFK VHLQ N|QQHQ� (V JLEW EHLVSLHOVZHLVH
%DXHOHPHQWH� GLH YRU GHP %HVW�FNHQ RSWLVFK ]HQWULHUW ZHUGHQ� $XI 3LFN�DQG�3ODFH
$XWRPDWHQ �.ODVVH 9� HUIROJW GLHV PHLVW DXI HLQHU VHSDUDWHQ RSWLVFKHQ =HQWULHUVWDWLRQ�
,Q $EE� �� LVW GLHVHU 9RUJDQJ XQWHU DQGHUHP GDUJHVWHOOW� 'HU %HVW�FN]\NOXV KDW GDEHL
PLW RSWLVFKHU ,QVSHNWLRQ VHFKV 6FKULWWH �o ELV s�� GLH VLFK RKQH ,QVSHNWLRQ DXI GUHL
UHGX]LHUHQ �o� w� s�� 'LHVH XQWHUVFKLHGOLFKHQ $EOlXIH VLQG EHL HLQHU 6LPXODWLRQ ]X
EHU�FNVLFKWLJHQ� XP H[DNWH 3UR]HVV]HLWHQ ]X HUKDOWHQ� 'DV JHVDPWH =HLWPRGHOO HLQHV
%HVW�FNDXWRPDWHQ VHW]W VLFK VRPLW DXV GHQ =HLWPRGHOOHQ I�U GLH XQWHUVFKLHGOLFKHQ
%DXHOHPHQWHNODVVHQ VRZLH GHQ =HLWPRGHOOHQ I�U 1HEHQ�� 6RQGHU� XQG )HKOHU]HLWHQ
]XVDPPHQ�
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$EE� �� =HLWPRGHOO GHU %HVW�FNYRUJlQJH DXI HLQHP 3LFN�DQG�3ODFH %HVW�FNDXWR�

PDWHQ

,Q GHP *HQDXLJNHLWVEHUHLFK GLHVHU =HLWPRGHOOH LVW HV DXVUHLFKHQG� I�U GLH HLQ]HOQHQ
%DXHOHPHQWHNODVVHQ GXUFKVFKQLWWOLFKH %HVW�FN]HLWHQ ]X KLQWHUOHJHQ� GD I�U HLQH JH�
QDXHUH %HVW�FN]HLWEHUHFKQXQJ DXFK GLH 3RVLWLRQHQ GHU %DXHOHPHQWH]XI�KUXQJHQ
XQG GHU %DXHOHPHQWH DXI GHQ /HLWHUSODWWHQ EHNDQQW VHLQ P�VVHQ�

,Q 7DEHOOH � VLQG H[HPSODULVFK I�U $QODJHQNRPSRQHQWHQ ZLFKWLJH 3DUDPHWHU YRQ %H�
VW�FNVWDWLRQHQ DXIJHOLVWHW� 'LH XQWHUVFKLHGOLFKHQ =HLWHLQKHLWHQ �V� PLQ� K� HUJHEHQ VLFK
DXV GHQ LQ GHU 3UD[LV �EOLFKHQ $QJDEHQ� %HL GHU 5HDOLVLHUXQJ GHU 'DWHQEDVLV ZXUGHQ
GLH3U�I� XQG)HKOHUEHKHEXQJV]HLWHQ QLFKW GLUHNW LPSOHPHQWLHUW� GD GLHVH EHVVHU GXUFK
GDV .RQ]HSW GHU /RJLNEDXVWHLQH HLQEH]RJHQ ZHUGHQ N|QQHQ� 6R N|QQHQ H[SOL]LWH�
PDVFKLQHQDEKlQJLJH 6RQGHU]HLWHQ EHU�FNVLFKWLJW ZHUGHQ �VLHKH .DSLWHO ������� (V
ZLUG MHGRFK ]XVlW]OLFK GLH =XZHLVXQJ YRQ JHVRQGHUWHQ )HKOHUHUHLJQLVVHQ HUP|JOLFKW�
ZRPLW GLH )XQNWLRQDOLWlW GHU ]HLWG\QDPLVFKHQ $EODXIVLPXODWLRQ DXVJHVFK|SIW ZLUG�



�� � 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

7DEHOOH � 6LPXODWLRQVUHOHYDQWH 3DUDPHWHU YRQ %HVW�FNVWDWLRQHQ

.RPSRQHQWH 3DUDPHWHU (LQKHLW

$OOJHPHLQH 3DUDPHWHU +HUVWHOOHU
%H]HLFKQXQJ
%HVW�FNSURJUDPP
5�VW]HLW
/HLWHUSODWWHQZHFKVHO]HLW
)HKOHUUDWH

07%) �%HGLHQHUHLQJULII�

0775 �%HGLHQHUHLQJULII�

:DUWXQJVLQWHUYDOOH

:DUWXQJV]HLWHQ

7H[W

7H[W

7H[W

PLQ

V

�

K

PLQ

K

PLQ

3LFN DQG 3ODFH %HVW�FN]HLWHQ I�U %(�.ODVVHQ

3U�I]HLWHQ

)HKOHUEHKHEXQJV]HLWHQ

'RSSHOFRQYH\RU

%(�K

V

V

ELQlU

&ROOHFW DQG 3ODFH %HVW�FN]HLWHQ I�U %(�.ODVVHQ

3U�I]HLWHQ

)HKOHUEHKHEXQJV]HLWHQ

'RSSHOFRQYH\RU

%(�K

V

V

ELQlU

&KLSVKRRWHU %HVW�FN]HLWHQ I�U %(�.ODVVHQ

)HKOHUEHKHEXQJV]HLWHQ

%(�K

V

6LPXOWDQEHVW�FNHU %HVW�FN]HLWHQ %(�K

6RQGHUEHVW�FNHU %HVW�FN]HLWHQ I�U %(�.ODVVHQ

VRQVWLJH =HLWHQ

%(�K

V

',3�5$'�$;,$/ %HVW�FNHU %HVW�FN]HLWHQ I�U %(�.ODVVHQ

3U�I]HLWHQ

)HKOHUEHKHEXQJV]HLWHQ

%(�K

V

V

+DQGEHVW�FNSODW] %HVW�FN]HLWHQ I�U %(�.ODVVHQ

VRQVWLJH =HLWHQ

%(�K

V

'LH +HUVWHOOHU YRQ %HVW�FNDXWRPDWHQ JHEHQ HLQH 9LHO]DKO YHUVFKLHGHQHU 3DUDPHWHU

I�U LKUH 0DVFKLQHQ DQ� 2IW VLQG GLH ,QIRUPDWLRQHQ QLFKW LQ GLH XQWHUVFKLHGOLFKHQ %H�

VW�FN]HLWHQ I�U YHUVFKLHGHQH %DXHOHPHQWH DXIJHVFKO�VVHOW XQG DXIJUXQG IHKOHQGHU

YHUELQGOLFKHU 1RUPHQ QXU VFKZHU RGHU JDU QLFKW PLW GHQ $QJDEHQ DQGHUHU +HUVWHOOHU

]X YHUJOHLFKHQ� (V H[LVWLHUHQ QXU ZHQLJH QRUPLHUWH 0HVVYRUJDEHQ� XQWHU GHQHQ HLQ�

KHLWOLFKH3UR]HVVYDULDEOHQ HUPLWWHOW ZHUGHQ N|QQHQ �YJO� >��@�� XQGHV JLEW NHLQH5LFKWOL�

QLHQ GDI�U� ZHOFKH $QJDEHQ HLQ +HUVWHOOHU VHLQHQ .XQGHQ ]XU 9HUI�JXQJ VWHOOHQ VROOWH�

8P HLQ UHDOLVWLVFKHV %LOG GHU 3UR]HVVSDUDPHWHU ]X HUKDOWHQ� ZXUGHQ GLH DXV +HUVWHO�

OHUXQWHUODJHQ XQG HLJHQHQ $UEHLWHQ JHZRQQHQH :HUWH PLW UHDOHQ :HUWHQ GHU ,QGX�

VWULHSDUWQHU YHUJOLFKHQ� 'DEHL ]HLJW VLFK� GDVV GLH $QJDEHQ GHU +HUVWHOOHU RIW QXU XQWHU

LGHDOHQ 5DQGEHGLQJXQJHQ JHOWHQ XQG DQ GLH )HUWLJXQJ UHDOHU 3URGXNWH DQJHSDVVW

ZHUGHQ P�VVHQ� 'LHV LVW DEKlQJLJ YRP $XIEDX GHU 3URGXNWH XQG QRWZHQGLJHQ 8PU��

VWXQJHQ GHU /LQLHQ�



��� 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

����� (UZHLWHUXQJ GHV .RPSRQHQWHQNDWDORJV XP 6LPXODWLRQVSDUD�

PHWHU XQG PDVFKLQHQVSH]LILVFKH /RJLNEDXVWHLQH

1DFK GHU 6WUXNWXULHUXQJ GHU $QODJHQ GHU (OHNWURQLNSURGXNWLRQ ZXUGH GHU HQWVWDQGHQH
.DWDORJ GHU .RPSRQHQWHQ XP DOOH VLPXODWLRQVUHOHYDQWHQ 3DUDPHWHUQ YHUYROOVWlQGLJW
>�� ��� ��� ���@� 'D]X ZXUGHQ� QHEHQ GHQ 3DUDPHWHUQ I�U GLH 6LPXODWLRQ ZLH GHP)HK�
OHUYHUKDOWHQ XQG ORJLVWLVFKHQ *UXQGJU|�HQ� DXFK 'DWHQ LQWHJULHUW� GLH VSH]LHOO I�U GHQ
(LQVDW] GHU 0RGHOOH LP 9HUWULHE ZLFKWLJ VLQG� 'D]X JHK|UHQ GLH �'�'DUVWHOOXQJ XQG
*UDILNHQ� ,Q $EE� �� LVW GLH 6WUXNWXU GHV .DWDORJV PLW HLQHP %HLVSLHO I�U GLH %HVFKUHL�
EXQJ YRQ %HVW�FNDXWRPDWHQ GDUJHVWHOOW� =XU 6WUXNWXULHUXQJ ZLUG HLQH $XIWHLOXQJ QDFK
0DVFKLQHQ� XQG 3UR]HVVGDWHQ YRUJHQRPPHQ� 'DUDXV HUJHEHQ VLFK EHLP (LQVDW] GHU
0DVFKLQHQPRGHOOH LQ 6LPXODWRUHQ GLH ,QIRUPDWLRQHQ ]XU %HVFKUHLEXQJ YRQ %DXVWHL�
QHQ XQG 2EMHNWHQ �YJO� >��@��

9HUNHWWXQJVNRPSRQHQWHQ

/|WHQ � $XVKlUWHQ

/RWSDVWHQ� � .OHEHUDXIWUDJ

%HVW�FNXQJ

0DJD]LQWUDQVSRUW

+DXSWNRPSRQHQWHQ

0DWHULDOIOXVV

7HVW

5HSDUDWXU

6W�FNOLVWH

4XDOLWlWVVLFKHUXQJ

3URGXNW

+HUVWHOOHU
%HLVSLHO� %HVW�FNXQJ

$UEHLWVSODQ

(LJHQVFKDIWHQ

%HVW�FNDXWRPDW�

+HUVWHOOHU
0RGHOO�%H]HLFKQXQJ
/lQJH� %UHLWH� +|KH
PLQ� /3�*U|�H
PD[� /3�*U|�H
%(�6SHNWUXP
%HVW�FNJHQDXLJNHLW
�'�'DUVWHOOXQJ

)RWR


3UR]HVV %HDUEHLWHQ�

WKHRUHWLVFKH /HLVWXQJ
GLIIHUHQ]LHUWH /HLVWXQJ
/RJLNEDXVWHLQ �]� %� '//�

3DUDPHWHU 0DVFKLQHQYHUKDOWHQ
%HODGHSUR]HVV� (QWODGHSUR]HVV

$Q]DKO %HGLHQHU
5�VWLQIRUPDWLRQ
07%)
0775
:DUWXQJVLQWHUYDOO
PLWWOHUH :DUWXQJV]HLW


 9HUNQ�SIXQJ ]X 'DWHLHQ

$EE� �� $XIEDX GHV .DWDORJHV GHU $QODJHQNRPSRQHQWHQ GHU (OHNWURQLNSURGXNWLRQ

)�U GLH QRWZHQGLJHQ 7DNW]HLWEHUHFKQXQJHQ VWHKHQ LP YRUOLHJHQGHQ .RQ]HSW GUHL XQ�
WHUVFKLHGOLFK JHQDXH 0HWKRGHQ ]XU 9HUI�JXQJ� 'LHVH HUP|JOLFKHQ� MH QDFK ]XU 9HUI��
JXQJ VWHKHQGHQ 'DWHQ� XQWHUVFKLHGOLFKH $EVWUDNWLRQVJUDGH� 'LH WKHRUHWLVFKH /HL�
VWXQJ JLEW HLQHQ JUREHQ $QKDOWVZHUW I�U GLH 7DNW]HLW� 'LH GLIIHUHQ]LHUWH /HLVWXQJ HUJLEW
I�U HLQ 3URGXNW� MH QDFK GHVVHQ (LJHQVFKDIWHQ� HLQH JHQDXHUH $EVFKlW]XQJ GHU %HDU�
EHLWXQJV]HLW� (LQ ZHLWHUHU HQWVFKHLGHQGHU 3XQNW LP .RQ]HSW GHU 6LPXODWLRQVNRPSR�



�� � 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

QHQWHQ LVW GLH 9HUZHQGXQJ HLQHV 6RIWZDUHEDXVWHLQV� ]� %� HLQHU '\QDPLF /LQN /LEUDU\
�'//� I�U GLH %HVFKUHLEXQJ GHU LQWHUQHQ $EOlXIH HLQHU 0DVFKLQH� :LFKWLJ LVW GLH 6\VWH�
PXQDEKlQJLJNHLW GLHVHU 6RIWZDUHEDXVWHLQH� (LQH '// NDQQ ]� %� PLW MHGHU :LQGRZV�
EDVLHUWHQ 3URJUDPPLHUVSUDFKH YHUZHQGHW ZHUGHQ�

%HL hEHUJDEH GHU 0DVFKLQHQPRGHOOH DQ HLQ 6LPXODWLRQVV\VWHP N|QQHQ HLQHUVHLWV GLH
/RJLNEDXVWHLQH PLW �EHUWUDJHQ ZHUGHQ� ,P 6LPXODWLRQVV\VWHP ZLUG GDQQ HLQ VROFKHU
/RJLNEDXVWHLQ DXIJHUXIHQ� ZHQQ GLH 7DNW]HLW I�U HLQ VSH]LHOOHV 3URGXNW EHQ|WLJW ZLUG�
$QGHUHUVHLWV NDQQ GLH 7DNW]HLWEHUHFKQXQJ I�U EHNDQQWH 3URGXNWH EHUHLWV ZlKUHQG GHU
hEHUJDEHGHU0DVFKLQHQPRGHOOH HUIROJHQ�'LH 7DNW]HLWHQZHUGHQ GDQQ LQ GHQ$UEHLWV�
SOlQHQ KLQWHUOHJW� 6R VSDUW PDQ GHQ ZLHGHUKROWHQ $XIUXI GHU /RJLNEDXVWHLQH� ]� %� EHL
6LPXODWLRQ HLQHU 0DVVHQIHUWLJXQJ� $X�HUGHP NDQQ PDQ GLH 0DVFKLQHQPRGHOOH VR
DXFK DXI XQWHUVFKLHGOLFKHQ %HWULHEVV\VWHPHQ YHUZHQGHQ� GD GRUW GLH /RJLNEDXVWHLQH
VHOEVW QLFKW PHKU DEODXIIlKLJ VHLQ P�VVHQ� 'LHVH 0|JOLFKNHLW GHU 9RUDEEHUHFKXQJ
ZXUGH EHL GHU (QWZLFNOXQJ GHU:HUN]HXJHQ I�U GHQ (LQVDW] GHU0DVFKLQHQPRGHOOH EH�
U�FNVLFKWLJW �VLHKH .DSLWHO ���

)ROJHQGH *U�QGH VLQG DXVVFKODJJHEHQG I�U GHQ (LQVDW] YRQ /RJLNEDXVWHLQHQ ]XU %H�
VFKUHLEXQJ YRQ 0DVFKLQHQ� 'LH XQWHUVFKLHGOLFKHQ 0DVFKLQHQW\SHQ YHUVFKLHGHQHU
+HUVWHOOHU XQG %DXUHLKHQ YHUZHQGHQ VHKU YLHOH XQWHUVFKLHGOLFKH )HUWLJXQJVNRQ]HSWH
XQG+DQGKDEXQJVVWUDWHJLHQ�'LHVH LQ HLQHU 'DWHQEDQN ]X KLQWHUOHJHQ� LVW QLFKW ]ZHFN�
Pl�LJ� 'HV ZHLWHUHQ P|FKWHQ GLH +HUVWHOOHU GHU $QODJHQ GLH JHQDXHQ LQWHUQHQ 6WHXH�
UXQJVNRQ]HSWH GHU 0DVFKLQHQ QLFKW RIIHQ OHJHQ� 0LW GHU 9HUZHQGXQJ HLQHV /RJLNEDX�
VWHLQV HUKlOW GHU 0DVFKLQHQKHUVWHOOHU GLH 0|JOLFKNHLW HLQHQ %DXVWHLQ DQ VHLQH .XQGHQ
]X �EHUJHEHQ� GHU PLW GHU (LQJDEH YRQ GHILQLHUWHQ 3DUDPHWHUQ GLH UHVXOWLHUHQGH 7DNW�
]HLW EHUHFKQHW� 'DEHL EOHLEW GHU JHQDXH %HUHFKQXQJVYRUJDQJ LP 9HUERUJHQHQ�

$XIJDEH GHU $XWRPDWHQKHUVWHOOHU LVW HV GHPHQWVSUHFKHQG EHL GHU (UVWHOOXQJ YRQ 0D�
VFKLQHQPRGHOOHQ I�U GDV 7HLOPRGHOO 6\VWHPLQWHJUDWLRQ QHEHQ GHU (UPLWWOXQJ GHU DOOJH�
PHLQHQ 3DUDPHWHU I�U GLH $EODXIVLPXODWLRQ DXFK HLQHQ /RJLNEDXVWHLQ ]X HQWZLFNHOQ�
PLW GHP GLH 7DNW]HLWHQ EHUHFKQHW ZHUGHQ N|QQHQ� 'DEHL VLQG ]XQlFKVW GLH LQWHUQHQ
$EOlXIH HLQHU 0DVFKLQH ]X DQDO\VLHUHQ� ,Q $EE� �� LVW GLHV I�U %HVW�FNDXWRPDWHQ GDU�
JHVWHOOW� 'DEHL P�VVHQ ZLH EHVFKULHEHQ GLH XQWHUVFKLHGOLFKHQ %DXHOHPHQWHNODVVHQ
EHU�FNVLFKWLJW ZHUGHQ�8P HLQH UHDOLVWLVFKH %HVW�FN]HLW ]X EHUHFKQHQ� NDQQ DXI XQWHU�
VFKLHGOLFKH %HUHFKQXQJVPHWKRGHQ ]XU�FNJHJULIIHQ ZHUGHQ� :LFKWLJ LVW� GDVV DXV GHU
%H]LHKXQJ ]ZLVFKHQ /HLWHUSODWWHQJU|�H XQG %DXHOHPHQWHVSHNWUXP HLQ UHDOLVWLVFKHV
%HVW�FNYHUKDOWHQ DEJHOHLWHW ZLUG� 'LHV NDQQ ]� %� �EHU VWDWLVWLVFKH )XQNWLRQHQ RGHU
�EHU GDV $XVOHVHQ YRQ 7DEHOOHQZHUWHQ JHVFKHKHQ� -H QDFK $XWRPDW VSLHOHQ DXFK XQ�
WHUVFKLHGOLFKH 6RQGHU]HLWHQ HLQHZLFKWLJH 5ROOH� ZHQQ ]� %� RIW %DXHOHPHQWH�7UD\V JH�
ZHFKVHOW ZHUGHQ P�VVHQ RGHU ZHQQ GLH %HVW�FNJHVFKZLQGLJNHLW DQ HPSILQGOLFKHUH
%DXHOHPHQWH DQJHSDVVW ZHUGHQ PXVV�

'LH %HU�FNVLFKWLJXQJ YRQ )HKOHU]HLWHQ LVW HLQ KHLNOHV 7KHPD� DEHU XQHUOlVVOLFK I�U HLQ
UHDOLVWLVFKHV %HUHFKQXQJVHUJHEQLV� )HKOHU N|QQHQ HLQHP 0DVFKLQHQPRGHOO HQWZH�
GHU �EHU )HKOHUSUR]HVVH ]XJHRUGQHWZHUGHQ� GLH �EHU GDV6LPXODWLRQVV\VWHPDOV)HK�



��� 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

OHUEHKDQGHOW ZHUGHQ� RGHU GDV)HKOHUDXINRPPHQZLUG LQ GDV0RGHOO GHU0DVFKLQHQOR�
JLN LQWHJULHUW� %HL %HVW�FNDXWRPDWHQ LVW QHEHQ DOOJHPHLQHQ 0DVFKLQHQVW|UXQJHQ
�*XUWULVV� 9HUWDNWXQJ� YRU DOOHP GLH HUQHXWH %DXWHLODXIQDKPHQDFK %DXWHLODEZ�UIHQ ]X
EHDFKWHQ� GLH ]X 9HU]|JHUXQJHQ EHL GHU %HVW�FNXQJ I�KUHQ� ZHQQ GLH HQWVSUHFKHQ�
GHQ %DXWHLOH HUQHXW DXIJHQRPPHQ ZHUGHQ P�VVHQ�

QHXHU

/HLWHUSODWWH
ODGHQ � HLQULFKWHQ

%HVW�FNXQJ

/HLWHUSODWWH
HQWODGHQ

/HLWHUSODWWHQW\S

%DXHOHPHQWH�
]XI�KUXQJ

0DVFKLQHQ�
NRQILJXUDWLRQ

3DVVPDUNHQ
)HKOHU

%HVW�FN�
RSWLRQHQ

%(�=XI�KUIHKOHU�
0DVFKLQHQIHKOHU

%HVW�FNHQ IRUWVHW]HQ

%HVW�FNHQ DEEUHFKHQ

%(�=XI�KUXQJ OHHU

M  $Q]DKO GHU %DXHOHPHQWHNODVVHQ

Q %(�M�  $Q]DKO GHU %DXHOHPHQWH MH %DXHOHPHQWHNODVVH

W 3LFN�M�  $XIQDKPH� XQG 0HVV]HLW GHU %DXHOHPHQWH� DEKlQJLJ YRQ %DXHOHPHQWHNODVVH

W 3ODFH�M�  $EVHW]]HLW GHU %DXHOHPHQWH� DEKlQJLJ YRQ %DXHOHPHQWHNODVVH

OS [\  *U|�H GHU /HLWHUSODWWH

W :HJ  )DKUZHJ ]X %HVW�FNSRVLWLRQHQ �EHZHJWH 3RUWDOH E]Z� EHZHJWH /HLWHUSODWWH�

W 6RQGHU  6RQGHU]HLWHQ� ]�%� 3LSHWWHQ�7UD\V ZHFKVHOQ� $QSDVVXQJHQ GHU %HVW�FNJHVFKZ�

W Q /DGHQ
W Q (LQULFKWHQ

W I $EZXUI

W Q 8P��1DFKU�VWHQ

W Q (QWODGHQ

W K %HVW�FNHQ
W I 0775

� $XVVFKXVV�1DFKDUEHLW

W K %HVW�FNHQ  I� M� Q %(�M�� W 3LFN�M�� W 3ODFH�M�� OS [\� W :HJ� W 6RQGHU �

W Q 8PU�VWHQ

$EE� �� $QDO\VH GHU $EOlXIHZlKUHQG GHU %HVW�FNXQJ ]XU*HQHULHUXQJ HLQHV /RJLN�

EDXVWHLQV I�U GLH %HVW�FN]HLWHUPLWWOXQJ

,Q$EE� �� LVW HLQ /RJLNEDXVWHLQ I�U GLH 6,3/$&(�$XWRPDWHQUHLKH YRQ 6LHPHQV GDUJH�
VWHOOW� GHU LQ )RUP HLQHU '// YRUOLHJW� 'LH 6,3/$&(�'// EHUHFKQHW GLH 7DNW]HLWHQ YRQ
6,3/$&(�%HVW�FNPDVFKLQHQ �EHU HLQH VWDWLVWLVFKH %HUHFKQXQJVPHWKRGH� 0LW GHQ
DQJHJHEHQHQ 3DUDPHWHUQ LVW HV P|JOLFK� GLH 7DNW]HLWHQ PLW HLQHU 7ROHUDQ] YRQ ���
]X EHVWLPPHQ� (EHQIDOOV VLQG LQ GHU '// hEHUSU�IXQJVPHFKDQLVPHQ KLQWHUOHJW� GLH
HLQH IHKOHUKDIWH 'DWHQHLQJDEH HUNHQQHQ� 1HEHQ ,QIRUPDWLRQHQ ]X GHQ /HLWHUSODWWHQ
ZHUGHQ DOV (LQJDEHSDUDPHWHU I�U GLH'// DXFKPDVFKLQHQVSH]LILVFKH'DWHQ YHUODQJW�
6R N|QQHQ PLW HLQHP %DXVWHLQ PHKUHUH 0DVFKLQHQW\SHQ XQG .RQILJXUDWLRQHQ DEJH�
GHFNW ZHUGHQ�



�� � 0DVFKLQHQQDKH 6LPXODWLRQVGDWHQ LQ GHU (OHNWURQLNSURGXNWLRQ

/RJLNEDXVWHLQ(LQJDEHSDUDPHWHU $XVJDEH

$XWRPDWHQW\SHQ�

7DNW]HLW
V

/3

�� *U|�H GHU /HLWHUSODWWH

�� $XWRPDWHQ 3ULQ]LS ��� 6 � �� )�
�� $XWRPDWHQ 7\S

�� $Q]DKO ,QNVSRWV
�� $Q]DKO 3DVVPDUNHQ

�� /3 7UDQVSRUW �HLQIDFK � GRSSHOW�

�� /3 7UDQVSRUW �V\QFKURQ � DV\QFKURQ�

�� $Q]DKO %( 5HYROYHUNRSI

�� $Q]DKO %( ,&�.RSI

�� $Q]DKO 7UD\V I�U ,&�.RSI

�� $Q]DKO 3LSHWWHQ�:HFKVHO ,&�.RSI

�� $Q]DKO �IDFK 0HVVXQJHQ

�� $Q]DKO .RSODQDULWlWVPHVVXQJHQ

/HLWHUSODWWH�

$XWRPDW�

6,3/$&( �� 6 ����
6,3/$&( �� 6
6,3/$&( �� 6

6,3/$&( �� ) ���
6,3/$&( �� ) ���
6,3/$&( �� )�
6,3/$&( �� )� �1

$EE� �� 'DUVWHOOXQJ HLQHV 6,3/$&(�$XWRPDWHQ GXUFK HLQHQ /RJLNEDXVWHLQ

1HEHQ GHU 0|JOLFKNHLW� GLH /RJLN HLQHV $XWRPDWHQ LQ )RUP HLQHV 6RIWZDUHEDXVWHLQV
DE]XOHJHQ� HQWKlOW GLH 'DWHQEDVLV DXFK DOOJHPHLQH :HUWH I�U GLH /HLVWXQJ HLQHU 0D�
VFKLQH� 'LHV ZlUHQ ]� %� GLH WKHRUHWLVFKH %HVW�FNOHLVWXQJ HLQHV %HVW�FNDXWRPDWHQ
RGHU GLH /HLVWXQJ MH %DXHOHPHQWNODVVH �GLIIHUHQ]LHUWH /HLVWXQJ�� 'XUFK GLH $XIQDKPH
GLHVHU :HUWH LQ GLH 'DWHQEDQN KDW GHU %HQXW]HU� ZLH JHIRUGHUW� GLH 0|JOLFKNHLW HLQHQ
$EVWUDNWLRQVJUDG GHU 0DVFKLQHQPRGHOOH ]X ZlKOHQ E]Z� PLW XQVFKDUIHQ 'DWHQ ]X VL�
PXOLHUHQ� ZHQQ HLQ 6RIWZDUHEDXVWHLQ PLW GHU LQWHUQHQ /RJLN QLFKW ]XU 9HUI�JXQJ VWHKW
RGHU ZHQQ GLHVHU DXV *U�QGHQ GHU 9HUHLQIDFKXQJ QLFKW YHUZHQGHW ZHUGHQ VROO� 'HU
%HQXW]HU NDQQ EHL GHU hEHUWUDJXQJ GHU 0DVFKLQHQPRGHOOH GXUFK (LQJDEH YRQ (UIDK�
UXQJVZHUWHQ �LQ 3UR]HQW� GLH WKHRUHWLVFKH /HLVWXQJDQGLH UHDOHQ:HUWH DQJOHLFKHQ XQG
VR DXFK PLW GLHVHQ :HUWHQ HLQH 6LPXODWLRQ GXUFKI�KUHQ�



� 5HDOLVLHUXQJ GHV 7HLOPRGHOOV 6\VWHPLQWHJUD�
WLRQ DXI %DVLV HLQHU UHODWLRQDOHQ 'DWHQEDQN

0LW 'DWHQEDQNV\VWHPHQ ODVVHQ VLFK XPIDQJUHLFKH ,QIRUPDWLRQVEHVWlQGH ODQJIULVWLJ
VSHLFKHUQ XQG YHUZDOWHQ� 6LH XPIDVVHQ GHQ'DWHQEHVWDQG� DXFK'DWHQEDVLV JHQDQQW�
XQG GDV ]XJHK|ULJH'DWHQEDQN�0DQDJHPHQWV\VWHP �'%06�� GDV GLH 9HUZDOWXQJ XQG
.RQWUROOH GHU JHVSHLFKHUWHQ 'DWHQ �EHUQLPPW� 'DWHQEDQNHQ VWHOOHQ HLQ DGlTXDWHV
0LWWHO ]XU 6SHLFKHUXQJ� 9HUZDOWXQJ XQG :HLWHUYHUDUEHLWXQJ YRQ 'DWHQ GDU� PLW GHQHQ
VLFK GHU =XJULII PHKUHUH %HQXW]HU DXI GLH 'DWHQ UHJHOQ OlVVW� &KDUDNWHULVWLVFKH (LJHQ�
VFKDIWHQ YRQ 'DWHQEDQNHQ VLQG 'DWHQXQDEKlQJLJNHLW� 'DWHQLQWHJULWlW XQG 5HGXQ�
GDQ]IUHLKHLW >���@�

'LH 'DWHQEDQN I�U GDV 7HLOPRGHOO 6\VWHPLQWHJUDWLRQ EHVFKUHLEW GLH LQ GHU (OHNWURQLN�
SURGXNWLRQ YHUZHQGHWHQ0DVFKLQHQ XQG$QODJHQWHLOH XPIDVVHQG I�U GLH$EODXIVLPXOD�
WLRQ� 'LH HQWKDOWHQHQ'DWHQ VROOHQ XQWHU JHULQJHP$XIZDQG I�U GHQ$XIEDX YRQ6LPXOD�
WLRQVPRGHOOH JHQXW]W ZHUGHQ N|QQHQ� 'D]X ZXUGHQ HIIL]LHQWH :HUN]HXJH JHVFKDIIHQ�
PLW GHQHQ GLH6LPXODWLRQVNRPSRQHQWHQ XQWHUVFKLHGOLFKHQ6LPXODWRUHQ ]XJlQJOLFK JH�
PDFKW ZHUGHQ N|QQHQ �.DSLWHO ��� 'HU $XIEDX XQG GLH 3IOHJH HLQHV 6LPXODWLRQVPR�
GHOOV LVW GDPLW RKQH 3URJUDPPLHUNHQQWQLVVH XQG RKQH DXIZHQGLJHV 0RGHOOLHUHQ GHU
$QODJHQWHLOH P|JOLFK�

��� 0RGHOOLHUXQJ GHU $QODJHQNRPSRQHQWHQ� 3URGXNWH
XQG $UEHLWVSOlQH

%HL GHU .RQ]HSWLRQ GHU 'DWHQEDVLV ZXUGHQ ]XQlFKVW YHUVFKLHGHQH $UWHQ GHU 'DWHQ�
VSHLFKHUXQJ EHZHUWHW� 'D]X ZXUGHQ GLH %HQXW]HUDQIRUGHUXQJHQ PLW GHQ 9RU� XQG
1DFKWHLOHQ GHU ]ZHL XQWHUVXFKWHQ0|JOLFKNHLWHQ� $6&,,�'DWHLV\VWHP RGHU 'DWHQEDQN�
YHUJOLFKHQ� 'LH UHOHYDQWHQ %HQXW]HUDQIRUGHUXQJHQ ZDUHQ�

- SUREOHPORVHU 'DWHQDXVWDXVFK
- HLQIDFKH %HGLHQXQJ
- 3&�3ODWWIRUP
- NRVWHQJ�QVWLJH /|VXQJ

=XQlFKVW ZXUGH GDV $6&,,�'DWHLV\VWHP JHJHQ�EHU GHU 'DWHQEDQN�/|VXQJ YHUZRU�
IHQ� (LQH 'DWHQEDQN ELHWHW I�U GHQ %HQXW]HU 9RUWHLOH� GLH PLW 'DWHLHQ QLFKW ]X UHDOLVLH�
UHQ VLQG� 6R VLQG EHL HLQHU 'DWHQEDQN EHUHLWV :HUN]HXJH ]XP VWUXNWXULHUWHQ $XIEDX
HLQHU 'DWHQEDVLV YRUKDQGHQ�PLW )RUPXODUHQ ODVVHQ VLFK EHQXW]HUIUHXQGOLFKH2EHUIOl�
FKHQ OHLFKW JHVWDOWHQ� GLH0|JOLFKNHLWHQ ]XP'DWHQLPSRUW XQG �H[SRUW YHUHLQIDFKHQ GLH
(QWZLFNOXQJ YRQ 6FKQLWWVWHOOHQ XQG GDV '%06 JHZlKUOHLVWHW 'DWHQVLFKHUKHLW� $XI�
JUXQG GHU YRUOLHJHQGHQ 'DWHQVWUXNWXU ZXUGH I�U GLH 5HDOLVLHUXQJ GDV UHODWLRQDOH 'D�
WHQEDQNNRQ]HSW JHZlKOW�
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'HU QlFKVWH 6FKULWW ZDU GLH $XVZDKO GHU 'DWHQEDQN� $OV 3ODWWIRUP ZXUGH DXIJUXQG GHU
$QIRUGHUXQJHQDXVGHU ,QGXVWULH06�:LQGRZVDXI 3&�%DVLV HLQJHVHW]W� GLH LP6LPXOD�
WLRQVEHUHLFK HLQH LPPHU EUHLWHUH *UXQGODJH ILQGHW� 6R LVW HV HEHQIDOOV I�U NOHLQH XQG
PLWWHOVWlQGLVFKH )LUPHQ OHLFKWHU P|JOLFK� 6LPXODWLRQ LP %HWULHE HLQ]XVHW]HQ� $QKDQG
GLHVHU 9RUJDEHQ XQG GHU ]X HUZDUWHQGHQ 'DWHQPHQJH EHL GHU (LQJDEH GHU 5HIHUHQ]�
PRGHOOH VRZLH GHU EHQ|WLJWHQ 'DWHQEDQNRSHUDWLRQHQ ZXUGH DOV UHODWLRQDOHV 'DWHQ�
EDQN�0DQDJHPHQWV\VWHP0LFURVRIW $&&(66DXVJHZlKOW� 'RUW N|QQHQ LQ E]Z� DXV HL�
QHU DQJHOHJWHQ 'DWHQEDQN 'DWHQ YHUVFKLHGHQHU )RUPDWH LPSRUWLHUW XQG H[SRUWLHUW
ZHUGHQ� 1HEHQ 'DWHQ DXV DQGHUHQ :LQGRZV�$QZHQGXQJHQ ZLH (;&(/ ZHUGHQ )RU�
PDWH YHUVFKLHGHQHU DQGHUHU 'DWHQEDQNHQ XQWHUVW�W]W >�@�

����� 'DWHQEDQNHQWZXUI XQG 'DWHQPRGHOOLHUXQJ

=LHO GHV 'DWHQEDQNHQWZXUIHV LVW GLH 'HILQLWLRQ JHHLJQHWHU 7DEHOOHQ� LQ GHQHQ GLH JH�
Z�QVFKWHQ ,QIRUPDWLRQHQ ]X GHQ 6LPXODWLRQVNRPSRQHQWHQ JHVSHLFKHUW ZHUGHQ VRO�
OHQ� (U VWHOOW VRPLW GLH9RUDXVVHW]XQJ I�U GLH 'DWHQEDQNDQZHQGXQJGDU� 'HU(QWZLFNOHU
EHGLHQW VLFK KLHU]X HLQHV VWUXNWXULHUWHQ 9HUIDKUHQV �$EE� ���� 'DPLW ZLUG GHU (QWZXUIV�
SUR]HVV WUDQVSDUHQW XQG QDFKYROO]LHKEDU JHPDFKW� GD HU QDFK MHGHU 3KDVH NODU GHIL�
QLHUWH� UHSURGX]LHUEDUH (UJHEQLVVH OLHIHUW� $XFK GLH )HKOHUZDKUVFKHLQOLFKNHLW ZLUG GD�
GXUFK GHXWOLFK YHUULQJHUW�

%HLP(QWZXUI HLQHU 'DWHQEDQNDQZHQGXQJ NDQQPDQ YLHU (QWZXUIVVFKULWWH XQWHUVFKHL�
GHQ� $P $QIDQJ VWHKW GLH $QIRUGHUXQJVDQDO\VH� ,Q GLHVHP 6WDGLXP ZHUGHQ DOOH UHOH�
YDQWHQ 'DWHQ GHU ]X PRGHOOLHUHQGHQ :HOW ]XVDPPHQJHWUDJHQ�

,Q GHU QlFKVWHQ3KDVH� GHP NRQ]HSWLRQHOOHQ(QWZXUI� ZLUG GLH ,QIRUPDWLRQVVWUXNWXU EH�
VFKULHEHQ� 'LHVHU 6FKULWW ZLUG QRFK JlQ]OLFK XQDEKlQJLJ YRP HLQJHVHW]WHQ 'DWHQ�
EDQNV\VWHP YRUJHQRPPHQ� 'DV DP KlXILJVWHQ I�U GHQ NRQ]HSWLRQHOOHQ (QWZXUI YHU�
ZHQGHWH 'DWHQPRGHOO LVW GDV (QWLW\�5HODWLRQVKLS 0RGHOO �VLHKH .DSLWHO �������

(UVW LQ GHU ,PSOHPHQWDWLRQVSKDVH NRPPW GDV 'DWHQPRGHOO GHV HLQJHVHW]WHQ 'DWHQ�
EDQNV\VWHPV ]XP 7UDJHQ� 'DEHL ZLUG GDV (QWLW\�5HODWLRQVKLS 0RGHOO LQ GDV 5HODWLR�
QHQPRGHOO �EHUWUDJHQ�'DV'DWHQPRGHOO ZLUG QRUPDOLVLHUW XQG ,QWHJULWlWVEHGLQJXQJHQ
ZHUGHQDXIJHVWHOOW� 6FKOLH�OLFKZLUG GDV'DWHQPRGHOO LQ GDV YHUZHQGHWH'DWHQEDQNV\�
VWHP LPSOHPHQWLHUW�

,Q GHU OHW]WHQ 3KDVH� GHP SK\VLVFKHQ (QWZXUI� ZLUG GLH ORJLVFKH 'DWHQEHVFKUHLEXQJ
DXI GLH YRP 'DWHQEDQNPDQDJHPHQWV\VWHP DQJHERWHQHQ SK\VLVFKHQ 'DWHQVWUXNWX�
UHQ DEJHELOGHW� +LHU VLQG YRU DOOHP /HLVWXQJVNULWHULHQ PD�JHEHQG >��@�
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$QIRUGHUXQJV�
VSH]LILNDWLRQ

,QIRUPDWLRQV�
VWUXNWXU

ORJLVFKH 'DWHQ�
EDQNVWUXNWXU

(QWLW\�5HODWLRQVKLS

SK\VLVFKH 'DWHQ�
EDQNVWUXNWXU

,QIRUPDWLRQV�
DQIRUGHUXQJHQ

'DWHQYHUDUEHLWXQJV�
DQIRUGHUXQJHQ

'%06�
&KDUDNWHULVWLND

$QIRUGHUXQJV�

NRQ]HSWLRQHOOHU

,PSOHPHQWDWLRQV�

HQWZXUI

SK\VLVFKHU

+DUGZDUH �
%HWULHEVV\VWHP�
&KDUDNWHULVWLND

(QWZXUI

(QWZXUI

6FKHPD

'DWHQEDQN

DQDO\VH

$EE� �� 3KDVHQ GHV 'DWHQEDQNHQWZXUIV >��@

$QIRUGHUXQJVDQDO\VH XQG 6SH]LILNDWLRQ

'LH $QIRUGHUXQJVDQDO\VH JOLHGHUW VLFK LQ ]ZHL 7HLOH� GLH$QDO\VH GHU ,QIRUPDWLRQVVWUXN�
WXU XQG GLH 'DWHQYHUDUEHLWXQJVDQIRUGHUXQJHQ� )�U GLH ,QIRUPDWLRQVVWUXNWXUDQIRUGH�
UXQJHQZLUG ]XQlFKVW GHU $QZHQGXQJVEHUHLFK DEJHJUHQ]W� G� K� GHU =ZHFN GHU'DWHQ�
EDQN XQG GLH $QZHQGHUJUXSSH ZHUGHQ JHQDX DEJHVWHFNW� 9RP (QWZLFNOHU ZHUGHQ
GDQQ V\VWHPDWLVFK ,QIRUPDWLRQHQ �EHU GDV DEJHJUHQ]WH $QZHQGXQJVJHELHW JHVDP�
PHOW�

$OV 5HVXOWDW HUKlOW PDQ HLQH $QIRUGHUXQJVVSH]LILNDWLRQ� LQ GHU GLH UHOHYDQWHQ 2EMHNWH
DXIJHOLVWHW ZHUGHQ� 'DEHL ZHUGHQ GLHVH2EMHNWH EHUHLWV ]X2EMHNWW\SHQ ]XVDPPHQJH�
IDVVW� ,Q GLHVH $QIRUGHUXQJVVSH]LILNDWLRQ ZHUGHQ HEHQIDOOV GLH $WWULEXWH� ZHOFKH GLH
2EMHNWH EHVFKUHLEHQ� VRZLH GLH %H]LHKXQJHQ ]ZLVFKHQ GHQ 2EMHNWHQ DXIJHQRPPHQ�
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=X GHQ 'DWHQYHUDUEHLWXQJVDQIRUGHUXQJHQ ]lKOHQ DOOH G\QDPLVFKHQ 3UR]HVVH� GLH
VSlWHU DXI GHU 'DWHQEDQN DEODXIHQ VROOHQ� +LHUXQWHU IDOOHQ ]�%� DOOH 'DWHQPDQLSXODWLR�
QHQ XQG GLH =XJULIIVUHFKWH >��� ���@� 'LHVH $QIRUGHUXQJHQ DQ GLH 'DWHQEDQN ODVVHQ
VLFK LQ IROJHQGHQ 3XQNWHQ ]XVDPPHQIDVVHQ�

- 0RGXODULWlW
- LQKDOWOLFKH XQG VHPDQWLVFKH 1lKH GHU 'DWHQW\SHQ ]XU 5HDOLWlW
- 1RUPLHUXQJGHU3DUDPHWHU XQG0HVVYRUVFKULIWHQ I�U HLQGHXWLJH'DWHQKLQWHUOHJXQJ
- P|JOLFKVW QDW�UOLFKVSUDFKOLFKH 6HPDQWLN GHU 3DUDPHWHUEHQHQQXQJ
- HLQHLQGHXWLJH 6SH]LILNDWLRQ XQG NODUH 6WUXNWXULHUXQJ �2EMHNWRULHQWLHUXQJ�
- .RPSDWLELOLWlW GHU 'DWHQVWUXNWXUHQ ]X $QIRUGHUXQJHQ GHU 6LPXODWLRQVV\VWHPH
- (UZHLWHUEDUNHLW GHV0RGHOOV ]XU $QSDVVXQJDQ WHFKQLVFKH(QWZLFNOXQJHQE]Z�]XP

(LQI�JHQ QHXHU $VSHNWH� GLH DXV GHQ $QZHQGXQJHQ UHVXOWLHUHQ
- OHLVWXQJVIlKLJH� IOH[LEOH 6FKQLWWVWHOOHQ

'LH 6SH]LILNDWLRQ ZXUGH I�U GLH PDVFKLQHQQDKH 6LPXODWLRQVNRPSRQHQWHQ DXV GHP
%HUHLFK (OHNWURQLNSURGXNWLRQ LQ GHQ .DSLWHOQ ��� XQG ��� EHVFKULHEHQ� ,Q $EE� �� LVW

GHU GDUDXV DEJHOHLWHWH� JUREH $XIEDX GHU 'DWHQEDVLV GDUJHVWHOOW�

$UEHLWVSODQ

%DXHOHPHQWH�
NODVVH

/HLWHUSODWWH

7UDQVSRUW�
+DQGKDEXQJ

)76

3XIIHU�
/DJHU

3UR]HVV
7UDQVS��+DQGK�

3UR]HVV
3XIIHU� /DJHU

%HVW�FN�
DXWRPDW

6FKDEORQHQ�
GUXFNHU

'LVSHQVHU

5HLQLJXQJV�
V\VWHPH

46�
.RPSRQHQWH

0RQWDJH��
5HSDUDWXUSODW]

/|WDQODJH�
2IHQ

3UR]HVV
%HDUEHLWXQJ

$QZHQGHU

$XIWUDJ

��Q

��Q

0DVFKLQHQNDWDORJ 6WUXNWXUHOHPHQWH 3URGXNWH

)HUWLJXQJV�
SDUDPHWHU

$EE� �� $XIEDX GHU 'DWHQEDVLV I�U GLH 6LPXODWLRQVNRPSRQHQWHQ

'HU $QZHQGHU VROO DXV GHU 'DWHQEDQN NRQNUHWH )HUWLJXQJV� XQG 0DWHULDOIOXVVNRPSR�
QHQWHQ DXVZlKOHQ N|QQHQ� 'LHVH HQWKDOWHQ 0DVFKLQHQ� XQG 3UR]HVVGDWHQ� 'DEHL LVW
HLQH ��Q�9HUNQ�SIXQJ YRQ 0DVFKLQHQ XQG 3UR]HVVHQ P|JOLFK� ZHQQ HLQH 0DVFKLQH
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PHKUHUH3UR]HVVHDXVI�KUW� 'LH3URGXNWH VLQG GXUFK LKUH(LJHQVFKDIWHQ� GLH6W�FNOLVWH
�%DXHOHPHQWHNODVVHQ� XQG GHQ ]XJHK|ULJHQ $UEHLWVSODQ EHVFKULHEHQ�

'LH*HQHULHUXQJHLQHV$XIWUDJV I�U EHVWLPPWH)HUWLJXQJVHLQKHLWHQ HUIROJW GXUFK$XIUXI
HLQHV 3URJUDPPV� GDV DXV GHQ /HLWHUSODWWHQ� XQG GHQ$UEHLWVSODQGDWHQ LQ 9HUELQGXQJ
PLW GHQ 3UR]HVVGDWHQ GHU 0DVFKLQHQ GLH UHVXOWLHUHQGHQ 7DNW]HLWHQ GHU )HUWLJXQJV�
VFKULWWH EHUHFKQHW� X� D� GXUFK $XIUXI GHU /RJLNEDXVWHLQH �YJO� .DSLWHO ������� (LQ VRO�
FKHU JHWDNWHWHU $XIWUDJ NDQQ SODWWIRUPXQDEKlQJLJ LQ 6LPXODWRUHQ YHUZHQGHW ZHUGHQ�
GD NHLQ ZHLWHUHU $XIUXI GHU /RJLNEDXVWHLQH HUIROJHQ PXVV�

.RQ]HSWLRQHOOHU (QWZXUI

,P NRQ]HSWLRQHOOHQ (QWZXUI ZLUG GDV LPSOHPHQWDWLRQVXQDEKlQJLJH 'DWHQVFKHPD DXI�
JHVWHOOW� 'LHVHV XPIDVVW QHEHQ GHU 6WUXNWXUEHVFKUHLEXQJ DXFK DOOH .RQVLVWHQ]EHGLQ�
JXQJHQ XQG 6\VWHPWUDQVDNWLRQHQ� )�U GLH 'DUVWHOOXQJ GLHVHV 6FKHPDV ZLUG KlXILJ
GDV (QWLW\�5HODWLRQVKLS 0RGHOO YHUZHQGHW� GD HV XQDEKlQJLJ YRP 'DWHQPRGHOO GHV
'DWHQEDQNV\VWHPV LVW� GDV VSlWHU 9HUZHQGXQJ ILQGHW �VLHKH .DSLWHO �������

%HL XPIDQJUHLFKHQ $QZHQGXQJHQ LVW HV VLQQYROO� LQ GLHVHU 3KDVH ]XQlFKVW GLH H[WHU�
QHQ 6LFKWHQ ]X HUVWHOOHQ� )�U MHGH %HQXW]HUJUXSSH ZLUG GDEHL HLQ 'DWHQPRGHOO DXIJH�
EDXW� GDV GLH ,QIRUPDWLRQVVWUXNWXU IRUPDO VR EHVFKUHLEW� ZLH VLH YRQ GHU MHZHLOLJHQ
*UXSSH EHQ|WLJW ZLUG� ,Q HLQHP ZHLWHUHQ 6FKULWW ZHUGHQ GLH HUKDOWHQHQ (LQ]HOVLFKWHQ
LQ HLQ *HVDPWPRGHOO �EHUI�KUW� GDV GDQQ ]XU 0RGHOOLHUXQJ GHV GDWHQEDQNDEKlQJLJHQ
'DWHQPRGHOOV YHUZHQGHW ZLUG >��� ���@�

1DFK GHU 6SH]LILNDWLRQ� ZHOFKH %H]LHKXQJHQ ]ZLVFKHQ GHQ HLQ]HOQHQ0DVFKLQHQ� GHQ
6WUXNWXUHOHPHQWHQ� GHQ /HLWHUSODWWHQ XQG GHP $UEHLWVSODQ EHVWHKHQ �$EE� ����ZXUGH
GDV LQ $EE� �� GDUJHVWHOOWH (QWLW\�5HODWLRQVKLS 0RGHOO DXVJHDUEHLWHW� 'HU hEHUVLFKW�
OLFKNHLW KDOEHU VLQG GLH $WWULEXWH QLFKW DXIJHI�KUW� VRQGHUQ QXU GLH (QWLWlWHQ XQG LKUH%H�
]LHKXQJHQ� 'D LQ GHQ $QODJHQ �%HVW�FNDXWRPDWHQ� 'LVSHQVHU� 6LHEGUXFNHU HWF�� YLHOH
JOHLFKDUWLJH ,QIRUPDWLRQHQ HQWKDOWHQ VLQG� N|QQHQ 5HGXQGDQ]HQ YHUPLHGHQ ZHUGHQ�
LQGHP GLH HQWVSUHFKHQGHQ $WWULEXWH LQ HLQHQ 2EHUW\SHQ HLQJHKHQ� 'DV JOHLFKH JLOW I�U
GLH 3XIIHU� /DJHU XQG 7UDQVSRUWV\VWHPH� 'DKHU ZXUGHQ LQ GLHVHQ )lOOHQ *HQHUDOLVLH�
UXQJHQ GXUFKJHI�KUW�

,PSOHPHQWDWLRQVHQWZXUI

:lKUHQG GHU ,PSOHPHQWLHUXQJVSKDVH ZLUG GDV HUDUEHLWHWH (QWLW\�5HODWLRQVKLS 0RGHOO
LQ GDV 'DWHQPRGHOO GHV YHUZHQGHWHQ 'DWHQEDQNV\VWHPV WUDQVIRUPLHUW� 'D LQ GHU YRU�
OLHJHQGHQ $UEHLW GDV UHODWLRQDOH 'DWHQEDQNV\VWHP 06 $&&(66 YHUZHQGHW ZXUGH�
ZLUG LQ GLHVHP $EVFKQLWW GLH hEHUI�KUXQJ GHV (QWLW\�5HODWLRQVKLS 0RGHOOV LQ GDV5HOD�
WLRQHQPRGHOO HUOlXWHUW�
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$QODJH LV�D

%HVW�FN�
DXWRPDW

'LVSHQVHU

/|WDQODJH

0RQWDJH��
5HSHUDWXUSODW]

5HLQLJXQJV�
V\VWHP

6LHEGUXFNHU

EHDUEHLWHQ
$UEHLWV�
DEODXI

$UEHLWVSODQ

/HLWHUSODWWH

46�
.RPSRQHQWH

Q

P

�

Q

ZLUG
EHDUEHLWHW

%HDUEHLWXQJV�
SUR]HVV

GLIIHUHQ]LHUWH
/HLVWXQJ

Q

�

Q P

LV�D
/DJHUXQJV�
SUR]HVV3XIIHU � /DJHU

7UDQVSRUWEDQG

ODJHUQ

7UDQVSRUW�

6WUXNWXU�
HOHPHQW

LV�D

)76

+lQJHEDKQ
WUDQVSRU�
WLHUHQ

7UDQVSRUW�
SUR]HVV

� Q

�

Q

V\VWHP

$EE� �� (QWLW\�5HODWLRQVKLS�0RGHOO GHU UHDOLVLHUWHQ 6LPXODWLRQVNRPSRQHQWHQ

'DV (QWLW\�5HODWLRQVKLS 0RGHOO LVW DXV ]ZHL JUXQGOHJHQGHQ 6WUXNWXULHUXQJVNRQ]HSWHQ
DXIJHEDXW� GHQ (QWLW\�7\SHQ VRZLH GHQ %H]LHKXQJHQ� ,P UHODWLRQDOHQ 6FKHPD H[LVWLH�
UHQ MHGRFK QXU 5HODWLRQHQ� DXI GLH VRZRKO GLH (QWLW\W\SHQ DOV DXFK GLH %H]LHKXQJHQ
DEJHELOGHW ZHUGHQ P�VVHQ�

'DEHL ZLUG ]XQlFKVW VR YRUJHJDQJHQ� GDVV I�U MHGH (QWLWlW HLQH HLJHQH 7DEHOOH HUVWHOOW
ZLUG� LQ GHU GLH MHZHLOLJHQ $WWULEXWH GLH 6SDOWHQ�EHUVFKULIWHQ ELOGHQ� $QVFKOLH�HQG ZLUG
DXFK I�U MHGH %H]LHKXQJ HLQH 5HODWLRQ DQJHOHJW� 'LHVH 5HODWLRQ HQWKlOW GLH 3ULPlU�
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VFKO�VVHO GHU ]XJHK|ULJHQ (QWLWlWHQ DOV )UHPGVFKO�VVHO VRZLH HYHQWXHOOH $WWULEXWH GHU
%H]LHKXQJ�

:lKUHQG GHU 7UDQVIRUPDWLRQ GHV (QWLW\�5HODWLRQVKLS 0RGHOOV LQ GDV 5HODWLRQHQ�
VFKHPD LVW EHVRQGHUV GDUDXI ]X DFKWHQ 5HGXQGDQ]HQ ]X YHUPHLGHQ� (LQ (LQWUDJ LQ HL�
QHU 'DWHQEDQN LVW UHGXQGDQW� ZHQQ HU LQ HLQHU 'DWHQEDQN PHKUIDFK JHVSHLFKHUW LVW
RGHU DXV EHUHLWV YRUKDQGHQHQ (LQWUlJHQ DEJHOHLWHW ZHUGHQ NDQQ� 1HEHQ GHP 1DFK�
WHLO� GDVV GXUFK UHGXQGDQWH ,QIRUPDWLRQVVSHLFKHUXQJHLQ HUK|KWHU %HGDUI DQ6SHLFKHU�
SODW] EHVWHKW� N|QQHQ VFKOHFKW HQWZRUIHQH 5HODWLRQHQVFKHPDWD ]X VRJHQDQQWHQ $QR�
PDOLHQ I�KUHQ�

=XU 9HUPHLGXQJ YRQ 5HGXQGDQ]HQ I�KUW PDQ HLQH VRJHQDQQWH 1RUPDOLVLHUXQJ GHU
5HODWLRQHQ GXUFK� 0DQ YHUVWHKW GDUXQWHU GLH 7UDQVIRUPDWLRQ GHU5HODWLRQHQ LQ1RUPDO�
IRUP� 'HU 1RUPDOLVLHUXQJVSUR]HVV VWHOOW VLFK DOV VXN]HVVLYHV =HUOHJHQ GHU 5HODWLRQHQ
LQ QHXH 7DEHOOHQ GDU� 'DGXUFK ZHUGHQ XQQ|WLJH :LHGHUKROXQJHQ JOHLFKDUWLJHU 'DWHQ�
IHOGHU DXVJHVFKORVVHQ XQG$EKlQJLJNHLWHQ YRQ $WWULEXWHQ YRQ QXU HLQHP7HLOVFKO�VVHO
HOLPLQLHUW�

%HL GHU 7UDQVIRUPDWLRQGHV LQ$EE� �� GDUJHVWHOOWHQ(QWLW\�5HODWLRQVKLS0RGHOOVZXUGH
]XQlFKVW I�U MHGH (QWLWlW XQG MHGH %H]LHKXQJ HLQH 7DEHOOH HUVWHOOW� 'D KlXILJ NHLQ HLQ�
GHXWLJHV $WWULEXW YRUKDQGHQ ZDU RGHU GD NRPSOH[H ]XVDPPHQJHVHW]WH 3ULPlUVFKO�V�
VHO YHUPLHGHQ ZHUGHQ VROOWHQ� ZXUGHQ I�U GLH $QODJHQ� 6WUXNWXUHOHPHQWH� 3UR]HVVH�
/HLWHUSODWWHQ XQG $UEHLWVSOlQH N�QVWOLFKH 6FKO�VVHODWWULEXWH HU]HXJW� GXUFK GLH MHGHV
2EMHNW HLQGHXWLJ LGHQWLIL]LHUW ZHUGHQ NDQQ� (LQ %HLVSLHO KLHUI�U LVW GDV 6FKO�VVHODWWULEXW
,'B$QODJH� �EHU GDVPDQ DXI HLQH EHVWLPPWH0DVFKLQH ]XJUHLIHQ NDQQ� 3ULPlUVFKO�V�
VHO VLQG LP IROJHQGHQ XQWHUVWULFKHQ GDUJHVWHOOW�

'LH µLV�Dµ�%H]LHKXQJHQ ]ZLVFKHQ(QWLWlWHQZHUGHQ LP5HODWLRQHQPRGHOO GXUFK ����%H�
]LHKXQJHQ ]ZLVFKHQ GHQ HQWVSUHFKHQGHQ 5HODWLRQHQ ZLHGHUJHJHEHQ� %HLGH 5HODWLR�
QHQ EHVLW]HQ GDQQ GHQ JOHLFKHQ 3ULPlUVFKO�VVHO�

)�U GLH %HVFKUHLEXQJ GHU 0DVFKLQHQ ZXUGHQ GLH 5HODWLRQHQ $QODJH� %HVWXHFNDXWR�
PDW�'LVSHQVHU�/RHWDQODJH�46�.RPSRQHQWH�5HLQLJXQJVV\VWHPXQG6LHEGUXFNHUHU�
VWHOOW� ,Q GHU 5HODWLRQ $QODJH VLQG DOOJHPHLQH 'DWHQ HQWKDOWHQ� GLH DXI DOOH 0DVFKLQHQ
]XWUHIIHQ� 0DVFKLQHQVSH]LILVFKH 'DWHQ ILQGHQ VLFK LQ GHU MHZHLOV HQWVSUHFKHQGHQ 5H�
ODWLRQ� (LQH VSH]LHOOH 7DEHOOH� ZHOFKH GLH (LJHQVFKDIWHQ HLQHV 5HSDUDWXU� RGHU 0RQWD�
JHSODW]HV QlKHU EHVFKUHLEW� LVW QLFKW QRWZHQGLJ� GD I�U GLH 0RGHOOLHUXQJ QXU GLH 'DWHQ
GHU 5HODWLRQ $QODJH HUIRUGHUOLFK VLQG�

7DEHOOH � 5HODWLRQVPRGHOO GHU $QODJHQ

$QODJH �,'B$QODJH� $QODJHQB7\S� +HUVWHOOHU� 0RGB%H]� /DHQJH�
%UHLWH� +RHKH� PLQB/3B%� PLQB/3B/� PD[B/3B%�
PD[B/3B/� (B.DSD]LWDHW� $B.DSD]LWDHW� �'B'DUVW�
3KRWR�

%HVWXHFNDXWRPDW �,'B$QO� 0RQWDJHB$UW� $UEHLWVZHLVH� %HVWXHFNXQJ�
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'LVSHQVHU �,'B$QO� $UEHLWVZHLVH�

/RHWDQODJH �,'B$QO� $QODJHQDUW� $UEHLWVZHLVH�

46B.RPSRQHQWH �,'B$QO� 7HVWDUW� $UEHLWVZHLVH�

5HLQLJXQJVV\VWHP �,'B$QO� $UEHLWVZHLVH�

6LHEGUXFNHU �,'B$QO� $UEHLWVZHLVH�

����� +LHUDUFKLVFKH 0RGHOOLHUXQJ GHU %HDUEHLWXQJVSUR]HVVH VRZLH
(LQELQGXQJ YRQ 3URGXNWHQ XQG $UEHLWVSOlQHQ

,Q .DSLWHO ����� ZXUGH EHUHLWV GDV .RQ]HSW GHU KLHUDUFKLVFKHQ 0RGHOOLHUXQJ GHU %HDU�
EHLWXQJVSUR]HVVH LQ GUHL (EHQHQ DQJHVSURFKHQ�

- WKHRUHWLVFKH /HLVWXQJ� �EHUQRPPHQ DXV +HUVWHOOHUDQJDEHQ
- GLIIHUHQ]LHUWH /HLVWXQJ� XQWHUVFKHLGHW /HLVWXQJ MH %DXHOHPHQWNODVVH
- /RJLNEDXVWHLQ� EHUHFKQHW GLH /HLVWXQJ DXV 3URGXNWHLJHQVFKDIWHQ

'LH WKHRUHWLVFKH /HLVWXQJ ZLUG GLUHNW LQ GHU 5HODWLRQ 3B%HDUEHLWXQJ MHGHV %HDUEHL�
WXQJVSUR]HVVHV JHVSHLFKHUW� )�U GLH GLIIHUHQ]LHUWH /HLVWXQJ XQG GLH 6SHLFKHUXQJ GHU
(LQJDQJVYDULDEOHQ GHU /RJLNEDXVWHLQH P�VVHQ GLH 5HODWLRQHQ ]XU %HVFKUHLEXQJ GHU
%HDUEHLWXQJVSUR]HVVH XQG GHU 3URGXNWH YHUNQ�SIW ZHUGHQ� XP HLQH SURGXNWEH]RJHQH
=XRUGQXQJ ]X HUKDOWHQ�

'LH 3UR]HVVGDWHQ ZHUGHQ LQ GHQ 5HODWLRQHQ 3B%HDUEHLWXQJ� 3B%HVWXHFNHQ� 3B/RH�
WHQ� 3B46B.RQWUROOH� 3B5HLQLJHQ VRZLH 3B6LHEGUXFNHQ YHUZDOWHW� $XFK KLHU VWHOOW GLH
5HODWLRQ 3B%HDUEHLWXQJ HLQH �EHUJHRUGQHWH 5HODWLRQ GDU� LQ GHU GLH JHPHLQVDPHQ
3UR]HVVGDWHQ GHU 0DVFKLQHQ HQWKDOWHQ VLQG� ZlKUHQG JHUlWHVSH]LILVFKH 'DWHQ LQ GHQ
XQWHUJHRUGQHWHQ 7DEHOOHQ HQWKDOWHQ VLQG�

7DEHOOH � 5HODWLRQVPRGHOO GHU %HDUEHLWXQJVSUR]HVVH

3B%HDUEHLWXQJ �,'B3UR]� ,'B$QO� 3B%H]� 3B%HVFKU� WKHRUB/HLVWXQJ�
(LQKBWKHRUB/HLVWXQJ� DEVB*HQ� :LHGHUKB*HQ� =HLWB/RDG�
=HLWB8QORDG� $Q]B%HGLHQHU� 07%)� 0775� ,QWB:DUWXQJ�
=HLWB:DUWXQJ� 5XHVWB,QIR� 5XHVW]HLW� 3IDGB'//�

3B%HVWXHFNHQ �,'B3UR]� $Q]B=XIXHKUXQJ� $UWB=XIXHKUXQJ�

3B/RHWHQ �,'B3UR]� 3UR]B/DHQJH� =\NOXV]HLW�

3B46B.RQWUROOH �,'B3UR]� =\NOXV]HLW�

3B5HLQLJXQJ �,'B3UR]� =\NOXV]HLW� .DSD]LWDHW�

3B6LHEGUXFNHQ �,'B3UR]� =\NOXV]HLW� 'UXFNJHVFKZLQGLJNHLW� 'UXFNNUDIW�
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3URGXNWGDWHQ ZHUGHQ LQ GHU 5HODWLRQ /HLWHUSODWWH DEJHVSHLFKHUW� 'LH ��Q %H]LHKXQJ
]XU 5HODWLRQ $UEHLWVSODQ� GLH YHUVFKLHGHQH $UEHLWVSOlQH SUR /HLWHUSODWWH EHLQKDOWHQ
NDQQ� ZLUG GXUFK GLH 5HODWLRQ /3B$3 UHDOLVLHUW�

7DEHOOH �� 5HODWLRQVPRGHOO GHU /HLWHUSODWWHQ XQG $UEHLWVSOlQH

/HLWHUSODWWH �,'B/3� %H]HLFKQXQJ� %HVFKUHLEXQJ� /DHQJH� %UHLWH�
$Q]B.RPSBR� $Q]B.RPSBX� $Q]B,QNVSRWVBR� $Q]B,QN�
VSRWVBX� $Q]B)LGXFLDOVBR� $Q]B)LGXFLDOVBX� /3B7UDQV�
$Q]B(LQ]HOVFKDOWXQJHQ� $Q]B.OHEHSXQNWH�

$UEHLWVSODQ �,'B$3� $3B3RV� 3UR]HVVB6FKULWW� /3B6HLWH� %HWULHEVPLW�
WHO�

/3B$3 �,'B/3� ,'B$3�

'D EHL %HVW�FNDXWRPDWHQ GLH %HVW�FNOHLVWXQJ YRQ GHQ DXI GLH /HLWHUSODWWH DXI]XEULQ�
JHQGHQ %DXHOHPHQWHQ DEKlQJW� ZXUGH GLH 5HODWLRQ GLIIHUHQ]LHUWHB/HLVWXQJ JHVFKDI�
IHQ� ,Q LKU ZHUGHQ %DXHOHPHQWHVSHNWUHQ DOV .ODVVHQ GHILQLHUW XQG GLH ]XJHK|ULJHQ %H�
VW�FNOHLVWXQJHQ KLQWHUOHJW�%(B6SHNWUXP HQWKlOW GDEHL GLH WH[WXHOOH %HVFKUHLEXQJ GHU
%DXHOHPHQWHW\SHQ� 'LH $Q]DKO GHU %DXHOHPHQWH� GLH SUR /HLWHUSODWWHQVHLWH LQ GLH MH�
ZHLOLJH %DXHOHPHQWHNODVVH IDOOHQ� ZLUG LQ GHU 5HODWLRQ %(B.ODVVHB/3 JHVSHLFKHUW�

7DEHOOH �� 5HODWLRQVPRGHOO GHU GLIIHUHQ]LHUWHQ /HLVWXQJ

GLIIHUHQ]LHUWHB/HLVWXQJ �,'B$QO� %(B.ODVVH� %(B6SHNWUXP� /HLVWXQJ�

%(B.ODVVHB/3 �,'B/3� /3B6HLWH� ,'B$QO� %(B.ODVVH� $Q]DKO�

'LH I�U GHQ $XIUXI HLQHV /RJLNEDXVWHLQV EHQ|WLJWHQ 'DWHQ EHILQGHQ VLFK LQ GHQ5HODWLR�
QHQ'//B3DUDPHWHUB%HDUEHLWXQJ XQG )HUWLJXQJVSDUDPHWHU� 'DEHL ZHUGHQ GHU 3DUD�
PHWHUQDPH VRZLH GHU LP /RJLNEDXVWHLQ YHUZHQGHWH'DWHQW\S LQ GHU 5HODWLRQ'//B3D�
UDPHWHUB%HDUEHLWXQJ DEJHVSHLFKHUW XQG GLH ]XJHK|ULJHQ SURGXNW� XQG DQODJHQVSH]L�
ILVFKH 3DUDPHWHUZHUWH LQ GHU 7DEHOOH )HUWLJXQJVSDUDPHWHU�

7DEHOOH �� 5HODWLRQVPRGHOO GHU (LQJDQJVYDULDEOHQ GHU /RJLNEDXVWHLQH

'//B3DUDPHWHUB%HDUEHLWXQJ �,'B$QO� 3DUDPHWHU� 7\S�

)HUWLJXQJVSDUDPHWHU �,'B/3� ,'B$QO� 3DUDPHWHU� :HUW�

����� 0RGHOOLHUXQJ GHU 6WUXNWXUHOHPHQWH

'LH 6WUXNWXUHOHPHQWH VLQG lKQOLFK DXIJHEDXW ZLH GLH$QODJHQPLW LKUHQ 3UR]HVVHQ�'D�
WHQ �EHU 3XIIHU XQG /DJHU VLQG LQ GHU 5HODWLRQ 3XIIHUB/DJHU HQWKDOWHQ� 'LH DOOJHPHLQH
5HODWLRQ7UDQVB6\VWHP� ZHOFKH GLH 7UDQVSRUWV\VWHPHEHVFKUHLEW� ZLUG GXUFK GLH5HOD�
WLRQHQ )76 XQG 7UDQVB%DQGB+%DKQ QlKHU VSH]LIL]LHUW� /HW]WHUH 5HODWLRQ EHLQKDOWHW
GLH $WWULEXWH GHU (QWLWlWHQ 7UDQVSRUWEDQG XQG +lQJHEDKQ� GD GLHVH HLQHQ JOHLFKDU�
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WLJHQ $XIEDX EHVLW]HQ� 3UR]HVVGDWHQ ZHUGHQ LQ GLH 5HODWLRQ 3B/DJHUXQJ E]Z�
3B7UDQVSRUW HLQJHJHEHQ� 'D LP )DOOH GHU 6WUXNWXUHOHPHQWH GLH 3DUDPHWHUZHUWH GHU
/RJLNEDXVWHLQH QLFKW YRP 3URGXNW� DOVR GHU /HLWHUSODWWH DEKlQJHQ� GLH VLH ODJHUQ RGHU
WUDQVSRUWLHUHQ� ZLUG GHQ 3DUDPHWHUQ LQ GHQ 5HODWLRQHQ '//B3DUDPHWHUB/DJHUXQJ
E]Z� '//B3DUDPHWHUB7UDQVSRUW QHEHQ GHP 'DWHQW\S DXFK GHU :HUW ]XJHRUGQHW�

7DEHOOH �� 5HODWLRQVPRGHOO GHU 6WUXNWXUHOHPHQWH

3XIIHUB/DJHU �,'B3/� +HUVWHOOHU� 0RGB%H]� /DHQJH� %UHLWH�
+RHKH� /DJHUXQJVDUW� .DSD]LWDHW� 0RELOLWDHW�
3R/� �'B'DUVW� 3KRWR�

3B/DJHUXQJ �,'B/DJHUXQJ� ,'B3/� 3B%H]� 3B%HVFKU�
=HLWB/RDG� =HLWB8QORDG� 07%)� 0775� ,QWB:DU�
WXQJ� =HLWB:DUWXQJ� 3IDGB'//�

'//B3DUDPHWHUB/DJHUXQJ �,'B3/� 3DUDPHWHU� 7\S� :HUW�

7UDQVB6\VWHP �,'B7UDQVB6\V� +HUVWHOOHU� 0RGB%H]� /DHQJH�
%UHLWH� +RHKH� �'B'DUVW� 3KRWR�

)76 �,'B7UDQVB6\V� =XODGXQJ� (LQVDW]]HLW�

7UDQVB%DQGB+%DKQ �,'B7UDQVB6\V� .DSD]LWDHW� 7\S�

3B7UDQVSRUW �,'B7UDQVSRUW� ,'B7UDQVB6\V� 3B%H]� 3B%HVFKU�
*HVFKZBOHHU� *HVFKZBYROO� *HVFKZB.XUYH�
*HVFKZB$QVWLHJ� 7UDQVB/DHQJH� =HLWB/RDG�
=HLWB8QORDG� 07%)� 0775� ,QWB:DUWXQJ�
=HLWB:DUWXQJ� 3IDGB'//�

'//B3DUDPHWHUB7UDQVSRUW �,'B7UDQVB6\V� 3DUDPHWHU� 7\S� :HUW�

��� 8PVHW]XQJ GHV ,PSOHPHQWDWLRQVHQWZXUIV GHU 'DWHQ�

EDQN

����� ,PSOHPHQWLHUXQJ GHU 'DWHQEDQN LQ 0LFURVRIW $&&(66

%HL GHU hEHUWUDJXQJ GHU LP YRUKHULJHQ $EVFKQLWW GHILQLHUWHQ 5HODWLRQHQ LQ GLH $&�
&(66�'DWHQEDQN PXVV MHGHP $WWULEXW HLQ 'DWHQW\S ]XJHRUGQHW ZHUGHQ� 6ROFKH 'D�
WHQW\SHQ UHSUlVHQWLHUHQ GDV 'DUVWHOOXQJVIRUPDW GHU LQ )HOGHUQ HQWKDOWHQHQ ,QIRUPD�
WLRQHQ� 'LH 'DWHQW\S]XZHLVXQJ ZLUG LP (QWZXUIVIHQVWHU GXUFKJHI�KUW� +LHU ZLUG DXFK
GLH MHZHLOLJH )HOGJU|�H GHILQLHUW� 'DGXUFK ZLUG LP ZHVHQWOLFKHQ GHU 6SHLFKHUEHGDUI
GHU 'DWHQEDQN EHVWLPPW� :LUG HLQ 'DWHQVDW] DQJHOHJW� EHNRPPW MHGHV )HOG HQWVSUH�
FKHQG GHU LP (QWZXUI YHUHLQEDUWHQ )HOGJU|�H 6SHLFKHUSODW] ]XJHZLHVHQ� DXFK ZHQQ
ZHQLJHU 6SHLFKHUSODW] HUIRUGHUOLFK LVW� 'XUFK *�OWLJNHLWVUHJHOQ OlVVW VLFK VLFKHUVWHOOHQ�
GDVV GLH HLQJHJHEHQHQ 'DWHQLQKDOWH VLQQYROOH :HUWH HQWKDOWHQ� :HLWHUKLQ ZLUG LP(QW�
ZXUIVPRGXV IHVWJHOHJW� RE HLQ )HOG 1XOO�:HUWH HQWKDOWHQ GDUI� RGHU RE HLQ ,QGH[ JH�
VHW]W ZLUG�
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'XUFK GHQ (LQVDW] YRQ ,QGL]HV HUK|KW VLFK LQ GHU VSlWHUHQ $QZHQGXQJ GLH $EIUDJHJH�
VFKZLQGLJNHLW� 3ULQ]LSLHOO VROOWHQ DOOH ZLFKWLJHQ )HOGHU LQGL]LHUW ZHUGHQ� QDFK GHQHQ
VRUWLHUW RGHU LQ GHQHQ JHVXFKW ZLUG� $X�HUGHP VROOWHQ DOOH )HOGHU� GLH LQ 9HUNQ�SIXQ�
JHQ YHUZHQGHW ZHUGHQ� HLQHQ ,QGH[ HUKDOWHQ�

1DFKGHP VlPWOLFKH 7DEHOOHQ HUVWHOOW VLQG�P�VVHQ GLH %H]LHKXQJHQ ]ZLVFKHQ GHQHLQ�
]HOQHQ 7DEHOOHQ LQ $&&(66GHILQLHUW ZHUGHQ� ,P /D\RXWIHQVWHUZHUGHQ GDI�U ]XQlFKVW
DOOH 5HODWLRQHQ DXIJHUXIHQ� 'LH %H]LHKXQJHQ VWHOOW PDQ KHU� LQGHP PDQ GDV )HOG GHV
3ULPlUVFKO�VVHOV HLQHU 7DEHOOH ]X GHP NRUUHVSRQGLHUHQGHQ )UHPGVFKO�VVHO�)HOG HL�
QHU DQGHUHQ 7DEHOOH ]LHKW� $EE� �� ]HLJW GLH VR GHILQLHUWHQ %H]LHKXQJHQ�

$EE� �� %H]LHKXQJHQ ]ZLVFKHQ $QODJHQNRPSRQHQWHQ XQG 3URGXNWHQ LQ $&&(66

'DQDFKZHUGHQ GLH %H]LHKXQJHQ QlKHU EHVWLPPW� 'D]XZHUGHQ GLH 2SWLRQHQ UHIHUHQ�
WLHOOH ,QWHJULWlW� $NWXDOLVLHUXQJVZHLWHUJDEH XQG /|VFKZHLWHUJDEH EHGDUIVJHUHFKW ]X�
JHZLHVHQ� $&&(66 �EHUSU�IW EHL MHGHU (LQJDEH LQ HLQ )UHPGVFKO�VVHO�)HOG GLH UHIH�
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UHQWLHOOH ,QWHJULWlW XQG YHUKLQGHUW� GDVV GLHVH YHUOHW]W ZLUG� 6R NDQQ EHLVSLHOVZHLVH NHLQ
3UR]HVV I�U HLQH $QODJH� GLH QLFKW H[LVWLHUW� HUIDVVW ZHUGHQ� 'HU $QZHQGHU NDQQ DOVR
LQ HLQHU 'HWDLOWDEHOOH NHLQHQ 'DWHQVDW] DQOHJHQ� ]X GHP QLFKW EHUHLWV 'DWHQ LQ GHU 0D�
VWHUWDEHOOH YRUKDQGHQ VLQG� 0LW GHU $NWXDOLVLHUXQJVZHLWHUJDEH ZLUG VLFKHUJHVWHOOW�
GDVV bQGHUXQJHQ DP 3ULPlUVFKO�VVHO LQ DOOHQ EHWURIIHQHQ )UHPGVFKO�VVHOQ HEHQIDOOV
YROO]RJHQ ZHUGHQ� %HL $NWLYLHUXQJ GHU /|VFKZHLWHUJDEH ZHUGHQ EHLP (QWIHUQHQ HLQHV
'DWHQVDW]HV DXV GHU 0DVWHUWDEHOOH DXFK DOOH ]XJHK|ULJHQ 'DWHQ LQ GHQ 'HWDLOWDEHOOHQ
JHO|VFKW�

����� 'DWHQEDQNHUZHLWHUXQJ

'LH 'DWHQEDQN GHU 6LPXODWLRQVNRPSRQHQWHQ NDQQ MHGHU]HLW XP QHXH 5HODWLRQHQ HU�
JlQ]WZHUGHQ�(EHQVR LVW HVP|JOLFK� %H]LHKXQJHQQHX ]XGHILQLHUHQ RGHU EHVWHKHQGH
7DEHOOHQ GXUFK ]XVlW]OLFKH6SDOWHQ ]XHUZHLWHUQ� (VPXVVGDEHL DOOHUGLQJV GLH'DWHQLQ�
WHJULWlW EHDFKWHW ZHUGHQ� 9RUJHQRPPHQHQ bQGHUXQJHQ P�VVHQ VRUJIlOWLJ JHSODQW
ZHUGHQ� GD VLH JJI� $QZHQGHUSURJUDPPH EHHLQIOXVVHQ N|QQHQ� ZDV ]X HLQHP KRKHQ
$QSDVVXQJVDXIZDQG I�KUHQ NDQQ�

'LH (UJlQ]XQJ GHU 'DWHQEDQN XP GLH 0|JOLFKNHLW� HLQHU 0DVFKLQH PHKUHUH )HKOHU�
HUHLJQLVVH ]XZHLVHQ ]X N|QQHQ� NDQQ DOV %HLVSLHO I�U HLQH (UZHLWHUXQJ GLHQHQ� )HKOHU�
NODVVHQ ZHUGHQ GD]X YHUZHQGHW� XP XQSODQPl�LJH� XQUHJHOPl�LJH $XVIDOO]HLWHQ
RGHU SODQPl�LJH ,QVWDQGKDOWXQJV]HLWHQ ]X PRGHOOLHUHQ� 'DV (LQWUHIIHQ GLHVHU (U�
HLJQLVVH EDVLHUW HQWZHGHU DXI GHU DEJHODXIHQHQ 6LPXODWLRQV]HLW RGHU GHU $Q]DKO YRQ
7HLOHQ� GLH YRQ HLQHU 0DVFKLQH EHDUEHLWHW ZXUGHQ�

%LVKHU NRQQWH LQ GHU 'DWHQEDQN QXU MH HLQ )HKOHU� XQG 5HSDUDWXUSUR]HVV SUR %HDUEHL�
WXQJVSUR]HVV GHILQLHUW ZHUGHQ� 1XQ VROOHQ HLQHU 0DVFKLQH PHKUHUH )HKOHUSUR]HVVH
]XJHRUGQHW ZHUGHQ N|QQHQ� 'D]X ZLUG ]XQlFKVW GLH 5HODWLRQ )HKOHUNODVVHPLW GHQ UH�
OHYDQWHQ $WWULEXWHQ HUVWHOOW� ,P YRUOLHJHQGHQ )DOO VLQG GLHV�

7DEHOOH �� 5HODWLRQVPRGHOO GHU )HKOHUNDVVHQ

)HKOHUNODVVH �,'B)HKOHU� %H]HLFKQXQJ� )HKOHUB0RGXV� =HLW�$Q]DKO�
'DXHUB5HSDUDWXU� ,'B$QODJH�

,P (QWZXUIVPRGXV ZLUG GLHVH 5HODWLRQ LQ $&&(66 LPSOHPHQWLHUW XQG GLH 'DWHQW\SHQ
XQG)HOGJU|�HQ GHU HLQ]HOQHQ$WWULEXWH IHVWJHOHJW� 'LH5HODWLRQ$QODJH VWHKW PLW GLHVHU
5HODWLRQ LQ HLQHU ��Q�%H]LHKXQJ� ZDV LQ $&&(66 LP /D\RXWIHQVWHU GXUFK 9HUNQ�SIXQJ
GHU EHLGHQ 7DEHOOHQ GHILQLHUW ZLUG �$EE� ���� )�U GLH %H]LHKXQJ ZLUG DXFK LQ GLHVHP
)DOO (LQKDOWXQJ GHU UHIHUHQWLHOOHQ ,QWHJULWlW JHIRUGHUW� $X�HUGHP VROOHQ $NWXDOLVLHUXQ�
JHQ RGHU /|VFKYRUJlQJH LQ GHU0DVWHUWDEHOOH$QODJH DQ GLH 'HWDLOWDEHOOH)HKOHUNODVVH
ZHLWHUJHJHEHQZHUGHQ� 'LHVH 9RUJDEHQZHUGHQZLH EHUHLWV HUOlXWHUW LQ GHQ'LDORJIHQ�
VWHUQ %H]LHKXQJHQ VRZLH 9HUNQ�SIXQJVHLJHQVFKDIWHQ HLQJHJHEHQ�



��� 5HDOLVLHUXQJ GHV 7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ DXI %DVLV HLQHU UHODWLRQDOHQ 'DWHQEDQN

$EE� �� 9HUNQ�SIXQJ GHU 5HODWLRQHQ $QODJH XQG )HKOHUNODVVH

����� (UVWHOOXQJ GHU %HQXW]HUREHUIOlFKH

)�U GLH 3IOHJH GHU 'DWHQEDQN ZXUGH HLQH $QZHQGHUREHUIOlFKH LQ 9LVXDO %DVLF HUVWHOOW�
'HU %HQXW]HU HUKlOWPLW GLHVHU2EHUIOlFKH HLQH VWUXNWXULHUWH 6LFKW DXI GLH ,QIRUPDWLRQHQ
GHU 'DWHQEDQN� 6R ZLUG HV LKP HUOHLFKWHUW� QHXH 'DWHQVlW]H DQ]XOHJHQ� EHUHLWV YRU�
KDQGHQH DXI HLQHQ QHXHUHQ 6WDQG ]X EULQJHQ XQG QLFKW PHKU EHQ|WLJWH 'DWHQ ]X O|�
VFKHQ� (V ZLUG GDEHL NHLQ :LVVHQ �EHU GLH 6WUXNWXU GHU 'DWHQEDQN RGHU �EHU GLH $E�
IUDJHVSUDFKH 64/ EHQ|WLJW� 'XUFK GHQ (LQVDW] GHU 9LVXDO %DVLF 2EHUIOlFKH PXVV $&�
&(66 DX�HUGHP QLFKW DXI GHP YHUZHQGHWHQ 5HFKQHU LQVWDOOLHUW VHLQ� XP PLW GHU 'D�
WHQEDQN DUEHLWHQ ]X N|QQHQ� 'LHV ZLUG GXUFK GLH -(7�(QJLQH �-RLQW (QJLQH 7HFKQRO�
RJ\� HUP|JOLFKW� �EHU GLH PDQ DXI GDV $&&(66�)RUPDW ]XJUHLIHQ NDQQ >��@�

'LH $QZHQGHUREHUIOlFKH JOLHGHUW VLFK LQ GUHL 'DWHQEHUHLFKH� HLQHQ 7HLO PDFKHQ GLH
)RUPXODUH ]XU 'HILQLWLRQ GHU $QODJHQ DXV� GHQ ]ZHLWHQ ELOGHQ GLH 6WUXNWXUHOHPHQWH
XQG LP GULWWHQZHUGHQ GLH 3URGXNWHLJHQVFKDIWHQ IHVWJHOHJW� 'LH ]XJHK|ULJHQ (LQJDEH�
PDVNHQ ZHUGHQ �EHU GLH 0HQ�OHLVWH LP REHUHQ 7HLO GHU 2EHUIOlFKH DXIJHUXIHQ�

'LH 0DVFKLQHQIRUPXODUH VLQG DOV 5HJLVWHUGDWHQEOlWWHU DQJHOHJW �$EE� �� X� $EE� ����
%HL 1HXHLQJDEH LVW ]XQlFKVW QXU GDV HUVWH 5HJLVWHUEODWW� GLH ,QIRUPDWLRQVVHLWH� DNWLY�
(UVW ZHQQ HLQH .RPSRQHQWH HUVWHOOW LVW� G� K� DEJHVSHLFKHUWZXUGH� NDQQ ]X GHQ IROJHQ�
GHQ 0HQ�V JHZHFKVHOW ZHUGHQ� 'DGXUFK ZHUGHQ 9HUOHW]XQJHQ YRQ ,QWHJULWlWVUHJHOQ
YHUPLHGHQ�

'DV 9LVXDO %DVLF 3URJUDPPZXUGH VR NRQ]LSLHUW� GDVV HLQH (UZHLWHUXQJ GHU %HQXW]HU�
REHUIOlFKH P|JOLFKVW HLQIDFK HUIROJHQ NDQQ� 8P GLHVH (UZHLWHUEDUNHLW ]X JHZlKUOHL�
VWHQ� ZXUGHQ GLH (LQJDEHPDVNHQ I�U GLH 0DVFKLQHQGDWHQ YROONRPPHQ XQDEKlQJLJ
YRQHLQDQGHU JHVWDOWHW� )�U MHGH $QODJH XQG I�U MHGHV 6WUXNWXUHOHPHQW ZXUGH HLQ HLJH�
QHV )RUPXODU DQJHOHJW� 'DV YHUHLQIDFKW EHL ]XN�QIWLJHQ (UJlQ]XQJHQ HLQ +LQ]XI�JHQ�
$XVEDXHQ RGHU DXFK /|VFKHQ HLQ]HOQHU (LQJDEHPDVNHQ� GD NHLQH 9HUNQ�SIXQJHQ ]X
GHQ DQGHUHQ )RUPXODUHQ EHDFKWHW ZHUGHQ P�VVHQ�
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$EE� �� (LQJDEH YRQ 0DVFKLQHQ LQ GLH 'DWHQEDQN �� $OOJHPHLQH ,QIRUPDWLRQHQ XQG
3UR]HVVGDWHQ

����� ,QLWLDOLVLHUXQJ GHU 'DWHQEDQN PLW GHQ $QODJHQNRPSRQHQWHQ

1DFK )HUWLJVWHOOXQJ GHU 'DWHQEDQN XQG GHU %HQXW]HUREHUIOlFKH ZXUGHQ GLH $QODJHQ�
NRPSRQHQWHQ DXVGHP LQ.DSLWHO � EHVFKULHEHQHQ.DWDORJ �EHUQRPPHQ�'DHLQ*UR��
WHLO GHU ,QIRUPDWLRQHQ DXV XQWHUVFKLHGOLFKHQ 0DUNW�EHUVLFKWHQ XQG +HUVWHOOHULQIRUPD�
WLRQHQ ]XVDPPHQJHVWHOOW ZXUGH� ODJ GLH +DXSWDXIJDEH DXI GHU (UJlQ]XQJ YRQ IHKOHQ�
GHQ :HUWHQ XQG DXI GHU 9HUHLQKHLWOLFKXQJ GHU 'DWHQ� 6SH]LHOO GLH 3UR]HVVGDWHQ XQG
GLH 'DWHQ GHU GLIIHUHQ]LHUWHQ /HLVWXQJ� GHUHQ (LQJDEHPDVNHQ LQ $EE� �� ]X VHKHQ
VLQG�PXVVWHQ DEJHJOLFKHQZHUGHQ�$OV %DVLVZXUGHQ GLH(LQKHLWHQ KHUDQJH]RJHQ� GLH
LQ 7DEHOOH � �6� ��� DXIJHI�KUW VLQG� =X EHPHUNHQ LVW� GDVV PHLVW QXU HLQH .HQQ]DKO I�U
GLH /HLVWXQJ HLQHU 0DVFKLQH DQJHJHEHQ ZLUG� GLH 'LIIHUHQ]LHUXQJ GHU /HLVWXQJ LQ XQ�
WHUVFKLHGOLFKH (LQVDW]IlOOH EOHLEW GLH $XVQDKPH�
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(LQJDEHIHOGHU

$EE� �� (LQJDEH YRQ GLIIHUHQ]LHUWHQ /HLVWXQJV� XQG )HUWLJXQJVSDUDPHWHUQ

%HL GHU (LQJDEH YRQ 0DVFKLQHQ VLQG GLH 3DUDPHWHU DXI YLHU 5HJLVWHUGDWHQEOlWWHU YHU�
WHLOW� 'DV HUVWH 'DWHQEODWW HQWKlOW QHEHQ DOOJHPHLQ 0DVFKLQHQLQIRUPDWLRQHQ DXFK GLH
0|JOLFKNHLW HLQ %LOG XQG HLQH �'�'DUVWHOOXQJ HLQ]XJHEHQ� ,Q GHU ]ZHLWHQ 0DVNH N|Q�
QHQ )HUWLJXQJVSUR]HVVH GHILQLHUW ZHUGHQ �$EE� ���� 'LH EHLGHQ DQGHUHQ0DVNHQ GLH�
QHQ ]XU 'HILQLWLRQ YRQ %DXHOHPHQWNODVVHQ XQG ]XU 6SH]LIL]LHUXQJ GHU 3DUDPHWHU I�U
GLH 0DVFKLQHQORJLNHQ �$EE� ���� ,Q GHQ 0DVNHQ VLQG NHLQH 0XVV�)HOGHU YRUKDQGHQ�
IHKOHQGH:HUWH ZHUGHQ EHL GHU hEHUJDEH GHU .RPSRQHQWHQ DQ GLH 6LPXODWLRQ HUNDQQW
XQG JHPHOGHW�

1DFKGHP GHU *UXQGGDWHQVDW] I�U HLQH .RPSRQHQWH DQJHOHJW ZXUGH� VLQG DXFK GLH
�EULJHQ 5HJLVWHUEOlWWHU DNWLYLHUEDU� 'LH 5HJLVWHUVHLWH µGLIIHUHQ]LHUWH /HLVWXQJµ LVW QXU
LP %HVW�FNDXWRPDWHQ�)RUPXODU HQWKDOWHQ� 'LH $Q]HLJH GHU 'DWHQ HUIROJW KLHU WDEHOOD�
ULVFK �$EE� ���� 'DWHQ DXV GHQ (LQJDEHIHOGHUQ N|QQHQ GXUFK %HWlWLJHQ GHU HQWVSUH�
FKHQGHQ6FKDOWIOlFKHQ LQ GLH 7DEHOOH HLQJHWUDJHQ RGHU JHO|VFKW ZHUGHQ� $QDORJ LVW GLH
)XQNWLRQVZHLVH GHV 'DWHQEODWWV µ)HUWLJXQJVSDUDPHWHUµ� +LHU ZHUGHQ GLH 3DUDPHWHU
GHILQLHUW� GLH YRQ GHP ]XU $QODJH JHK|UHQGHQ /RJLNEDXVWHLQ YHUZHQGHW ZHUGHQ� )�U
GHQ VSlWHUHQ (LQVDW] GHV %DXVWHLQV LQ GHU 6LPXODWLRQ P�VVHQ GLH 'DWHQW\SHQ GHU 3D�
UDPHWHU HLQJHJHEHQ ZHUGHQ� ,Q GHU 'DWHQEDQN VHOEVW ZHUGHQ GLH 3DUDPHWHUZHUWH DOV
7H[W KLQWHUOHJW� GD YLHOH 'DWHQW\SHQ� ZLH EHLVSLHOVZHLVH 5HDO� YRQ $&&(66 QLFKW XQ�
WHUVW�W]W ZHUGHQ� 'LH 5�FNNRQYHUWLHUXQJ HUIROJW LQ GHQ 6FKQLWWVWHOOHQ� 'XUFK GLHVHV
9RUJHKHQ EOHLEW DXFK GLH )OH[LELOLWlW EHL GHU (QWZLFNOXQJ GHU /RJLNEDXVWHLQH JHZDKUW�
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%HL GHU$XIQDKPHYRQ3URGXNWHQ �/HLWHUSODWWHQ�ZHUGHQQDFKGHU(LQJDEHDOOJHPHLQHU
'DWHQ P|JOLFKH 0DVFKLQHQ RGHU $QODJHQ LQ GHU %HWULHEVPLWWHODXVZDKO VHOHNWLHUW
�$EE� ���� )�U GLH DXVJHZlKOWHQ %HWULHEVPLWWHO N|QQHQ GDQQ VSH]LILVFKH 'DWHQ ]XP
%DXHOHPHQWHVSHNWUXPXQG ]X GHQ)HUWLJXQJVSDUDPHWHUQ LQ VHSDUDWHQ0DVNHQHLQJH�
JHEHQZHUGHQ� lKQOLFK GHUHU EHL GHU3DUDPHWHUGHILQLWLRQ �$EE� ���� MHGRFK HUJlQ]W XP
GLH =XZHLVXQJ NRQNUHWHU :HUWH�

$EE� �� %HWULHEVPLWWHODXVZDKO �� %HVW�FNDXWRPDWHQ

6FKOLH�OLFK LVW QRFK HLQ )RUPXODU ]XU (LQJDEH YRQ $UEHLWVSOlQHQ YRUKDQGHQ� 'LHVHV
HUUHLFKW PDQ �EHU GLH 6FKDOWIOlFKH µ$UEHLWVSODQµ LP /HLWHUSODWWHQ�)RUPXODU� +LHU EH�
VWHKW GLH 0|JOLFKNHLW I�U HLQH /HLWHUSODWWH PHKUHUH $UEHLWVSOlQH DQ]XOHJHQ� IDOOV PHK�
UHUH 3URGXNWLRQVYDULDQWHQ P|JOLFK VLQG� GLH JJI� LQ GHU 6LPXODWLRQ YHUJOLFKHQ ZHUGHQ
VROOHQ� ,Q GHU $XVZDKOOLVWH µ3UR]HVV�6FKULWWµ ZHUGHQ EHUHLWV HLQLJH )HUWLJXQJVVFKULWWH�
ZLH .OHEHUDXIWUDJ RGHU 5HIORZO|WHQ� DQJHERWHQ� 1LFKW DXIJHI�KUWH 6FKULWWH N|QQHQ LP
7H[WIHOG HLQJHJHEHQ ZHUGHQ� 6LH ZHUGHQ DXWRPDWLVFK LQ GLH $XVZDKOOLVWH DXIJHQRP�
PHQ� :LUG ]X HLQHP $UEHLWVVFKULWW NHLQ %HWULHEVPLWWHO DQJHJHEHQ� NDQQ GLH %HDUEHL�
WXQJ WKHRUHWLVFK DXI MHGHU IlKLJHQ 0DVFKLQH HUIROJHQ� ZLUG GDJHJHQ HLQ %HWULHEVPLWWHO
DQJHJHEHQ LVW GDPLW HLQGHXWLJ IHVWJHOHJW� DXI ZHOFKHU 0DVFKLQH LP )HUWLJXQJVV\VWHP
GHU $UEHLWVVFKULWW HUIROJW� 'HWDLOV ]XU LQWHUDNWLYHQ (UVWHOOXQJ XQG DXWRPDWLVLHUWHQ (LQ�
JDEH YRQ $UEHLWVSOlQHQ ILQGHQ VLFK LQ .DSLWHO ��

6SH]LHOO EHL %HVW�FNDXWRPDWHQ� 6FKDEORQHQGUXFNHUQ XQG /|W|IHQ NRQQWH HLQH JUR�H
=DKO GHU DP0DUNW EHILQGOLFKHQ $QODJHQ LQ GLH 'DWHQEDQN DXIJHQRPPHQ ZHUGHQ� 'D�
GXUFK ZXUGH I�U GHQ 3UD[LVHLQVDW] GHU 6LPXODWLRQVNRPSRQHQWHQ HLQH EUHLWH %DVLV JH�
VFKDIIHQ� %HL 3UD[LVWHVWV GHU 'DWHQEDQN ]HLJWH VLFK� GDVV QHXH 0DVFKLQHQ VHKU
VFKQHOO HLQJHJHEHQ ZHUGHQ N|QQHQ� 'DEHL ZXUGH IHVWJHVWHOOW� GDVV GXUFK GLH NRQVH�
TXHQWH 9HUZHQGXQJ YRQ LQ GHU ,QGXVWULH �EOLFKHQ %H]HLFKQXQJHQ GLH $N]HSWDQ] GHV
6\VWHPV VHKU KRFK LVW XQG VRPLW GHU (LQVDW] DXFK GXUFK VLPXODWLRQVXQHUIDKUHQH $Q�
ZHQGHU VFKQHOO P|JOLFK LVW�
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��� 3DUDPHWULHUXQJ GHU 6LPXODWLRQVNRPSRQHQWHQ DXV H[�
WHUQHQ 'DWHQTXHOOHQ

'LH YRUJHVWHOOWH 'DWHQEDQNPLW GHQPDVFKLQHQQDKHQ6LPXODWLRQVNRPSRQHQWHQ LVW DXI
MHGHP QHXHUHQ :LQGRZV�3& ODXIIlKLJ� 8QWHU GHU LQ 9LVXDO %DVLF HUVWHOOWHQ %HQXW]HU�
REHUIOlFKH ODVVHQ VLFK QHXH 0DVFKLQHQ XQG $QODJHQWHLOH HLQJHEHQ� (V NDQQ MHGRFK
YRQ1XW]HQ VHLQ� 'DWHQ DXV H[WHUQHQ4XHOOHQ GLUHNW LQ GLH'DWHQEDQN HLQ]XVSLHOHQ� XP
GHQ (LQJDEHDXIZDQG ]X UHGX]LHUHQ RGHU XP 'DWHQ DE]XJOHLFKHQ� 'DV ,QWHUQHW ELHWHW
GDI�U KHXWH DOV VWDQGDUGLVLHUWH 1HW]ZHUNDUFKLWHNWXU LGHDOH 0|JOLFKNHLWHQ� ,P )ROJHQ�
GHQ ZHUGHQ GD]X ]ZHL UHDOLVLHUWH 6\VWHPH EHVFKULHEHQ�

����� ,QWHUQHWEDVLHUWH 'DWHQEDQNHLQJDEH GHU 6LPXODWLRQVNRPSRQHQ�
WHQ

'LH LQWHUQHWEDVLHUWH'DWHQHLQJDEH �$EE� ��� HUP|JOLFKW HV� QHXH0DVFKLQHQ LQ GLH'D�
WHQEDQN HLQ]XJHEHQ� RKQH GDVV GLH 'DWHQEDQNDQZHQGXQJ VHOEVW EHLP %HQXW]HU LQ�
VWDOOLHUW LVW� 'LH 'DWHQEDQN NDQQ EHL HLQHP 'LHQVWOHLVWHU RGHU 6LPXODWLRQVDQZHQGHU
KLQWHUOHJW VHLQ� 'LH (LQJDEH QHXHU 0DVFKLQHQ NDQQ YRQ H[WHUQ ]� %� GXUFK 0DVFKLQHQ�
KHUVWHOOHU HUIROJHQ� GLH LKUH 0DVFKLQHQ DOV 6LPXODWLRQVNRPSRQHQWHQ ]X 9HUI�JXQJ
VWHOOHQ ZROOHQ� 'XUFK GLH ,QWHUQHW�)RUPXODUH ZHUGHQ GHU EHQ|WLJWH ,QIRUPDWLRQVXP�
IDQJ XQG GLH JHIRUGHUWHQ )RUPDWH YRUJHJHEHQ� 'LH (LQJDEHQ ZHUGHQ DXI XQYROOVWlQ�
GLJH RGHU IHKOHUKDIWH (LQWUlJH �EHUSU�IW� EHYRU VLH �EHUWUDJHQ ZHUGHQ�

)�U GLH YHUVFKLHGHQHQ 0DVFKLQHQW\SHQ ZXUGHQ� ZLH LQ GHU 'DWHQEDQN�%HQXW]HUREHU�
IOlFKH� HLJHQH (LQJDEHIRUPXODUH HUVWHOOW� 'LH LQ GLHVHQ )RUPXODUHQ HQWKDOWHQHQ(LQJD�
EHIHOGHU EHVLW]HQ GLH JOHLFKHQ LQWHUQHQ %H]HLFKQHUQDPHQ ZLH GLH 6SDOWHQ�EHUVFKULI�
WHQ GHU $&&(66�'DWHQEDQN� 'DGXUFK ODVVHQ VLFK NRPSDWLEOH ,QSXW�'DWHLHQ I�U GLH
'DWHQEDQN HU]HXJHQ� 'LHVH 6SDOWHQ�EHUVFKULIWHQ DOV HUVWH =HLOH LQ GLH ,QSXW�'DWHLHQ
HLQ]XWUDJHQ LVW ]ZDU QLFKW ]ZLQJHQG QRWZHQGLJ� HUOHLFKWHUW DEHU GLH /HVEDUNHLW GHU 'D�
WHLHQ� hEHU 'DWHL�%XWWRQV NDQQ GHU $QZHQGHU =XVDW]GDWHLHQ �3KRWR� �'�'DUVWHOOXQJ�
/RJLNEDXVWHLQ� VSH]LIL]LHUHQ XQG YRQ VHLQHP ORNDOHQ5HFKQHU ]XVDPPHQPLW GHP)RU�
PXODULQKDOW DQ GHQ 6HUYHU�5HFKQHU �EHUWUDJHQ�

'LH �EHUPLWWHOWHQ ,QIRUPDWLRQHQ ZHUGHQ DXI GHP 6HUYHU�5HFKQHU LQ GDV $&&(66�
NRPSDWLEOH &69�)RUPDW �&RPPD 6HSDUDWHG 9DOXHV� JHEUDFKW� 'DULQ VLQG GLH 'DWHQ
DQDORJ ]XU'DWHQEDQN LQ HLQHP WDEHOODULVFKHQ)RUPDW DQJHRUGQHW� 'LH 'DWHQW\SHQGHU
)HOGHU �6SDOWHQ� VLQG LGHQWLVFK PLW GHQHQ GHU 5HIHUHQ]PRGHOO�'DWHQEDQN� 'LH JHQH�
ULHUWHQ 'DWHLHQ N|QQHQ LQ GLHVHP )RUPDW LQ $&&(66 LPSRUWLHUW ZHUGHQ� 'D]X ZHUGHQ
GLH ,QIRUPDWLRQHQ DQ GLH EHVWHKHQGHQ 7DEHOOHQ GHU 'DWHQEDQN DQJHI�JW� 'HU ,PSRUW�
9RUJDQJ ZLUG PLW HLQHP NOHLQHQ 9LVXDO�%DVLF 7RRO GXUFKJHI�KUW� GDV GLH $XIWHLOXQJ GHU
'DWHQ DXI GLH UHOHYDQWHQ 7DEHOOHQ �EHUQLPPW XQG GDEHL GLH 9HUJDEH GHU 3ULPlU� XQG
6HNXQGlUVFKO�VVHO NRRUGLQLHUW�
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$EE� �� 3DUDPHWULHUXQJ YRQ 6LPXODWLRQVNRPSRQHQWHQ �EHU ,QWHUQHW�EDVLHUWH (LQ�
JDEHIRUPXODUH

����� 3DUDPHWHUEHVWLPPXQJ GXUFK RQ�OLQH hEHUWUDJXQJ YRQ )HUWL�
JXQJVGDWHQ

'LH hEHUZDFKXQJ YRQ )HUWLJXQJVSUR]HVVHQ PLW 6HQVRUHQ XQG HLQH ZHLWJHKHQGH 9HU�
QHW]XQJ YRQ 3URGXNWLRQVHLQKHLWHQ ELOGHQ GLH *UXQGODJH I�U GLH .RPPXQLNDWLRQ YRQ
)HUWLJXQJVHLQULFKWXQJHQ PLW �EHUJHRUGQHWHQ %HREDFKWXQJV� XQG /HLWVWHOOHQ� 'LH ,Q�
WHUQHW�7HFKQRORJLH HUP|JOLFKW HV� GLH GDEHL DQIDOOHQGHQ 'DWHQ �EHU GDV ZHOWZHLWH
1HW] HQWIHUQWHQ %HREDFKWHUQ ]XJlQJOLFK ]X PDFKHQ� :HQQ I�U GLH 6LPXODWLRQ HLQHU
0DVFKLQH VSH]LHOOH )HUWLJXQJVGDWHQ EHQ|WLJW ZHUGHQ RGHU GLH LQ GHQ 6LPXODWLRQVNRP�
SRQHQWHQ KLQWHUOHJWHQ :HUWH YDOLGLHUW ZHUGHQ VROOHQ� N|QQHQ GLHVH ,QIRUPDWLRQHQ GL�
UHNW RQ�OLQH YRQ HLQHU 0DVFKLQH LP %HWULHE �EHUQRPPHQ ZHUGHQ� ZHQQ JHHLJQHWH0H�
FKDQLVPHQ I�U GLH 'DWHQ�EHUWUDJXQJ YRUKDQGHQ VLQG� 'DI�U ZXUGH HLQ 6\VWHP JH�
VFKDIIHQ� GDV EHOLHELJH 0DVFKLQHQGDWHQ ZlKUHQG GHV %HDUEHLWXQJVSUR]HVVHV LP ,Q�
WHUQHW YHUI�JEDU PDFKW� $OV HLQ +DXSWHLQVDW]JHELHW GLHVHV 6\VWHPV NDQQ GLH )HUQGLD�
JQRVH JHVHKHQ ZHUGHQ >��� ��@� HV N|QQHQ GDUDXV MHGRFK DXFK GLUHNW 3UR]HVVSDUD�
PHWHU I�U GLH 6LPXODWLRQ DEJHOHLWHW ZHUGHQ�

.RQNUHW ZXUGH GDV 6\VWHP DQ HLQHP 6WlXEOL ,QGXVWULHURERWHU UHDOLVLHUW� GHU �EHU GDV
,QWHUQHW EHREDFKWHW ZHUGHQ NDQQ� 'LH LQWHUQHQ 3DUDPHWHU GHU 5RERWHUVWHXHUXQJ XQG
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DQJHVFKORVVHQH 6HQVRUHQ N|QQHQ DEJHIUDJW ZHUGHQ� ZREHL GHU 3URGXNWLRQVDEODXI
GXUFK HLQH9LGHR�EHUWUDJXQJ NRQWUROOLHUW ZHUGHQ NDQQ� $XI HLQHP6HUYHU�5HFKQHU� GHU
PLW GHP 5RERWHU YHUEXQGHQ LVW� ZHUGHQ GLH 'DWHQ YRQ HLQHP :HE�6HUYHU EHUHLWJH�
VWHOOW� VR GDVV VLH YRQ DXWRULVLHUWHQ %HQXW]HUQ LQ HLQHP :HE�%URZVHU EHWUDFKWHW ZHU�
GHQ N|QQHQ� %HL GHU ,PSOHPHQWLHUXQJ ZXUGH GDUDXI JHDFKWHW� GDVV NHLQH VSH]LHOOH
6RIWZDUH DXI &OLHQW�6HLWH LQVWDOOLHUW ZHUGHQ PXVV�

+63&
6HUYHU

&OLHQW

6WlXEOL
6WHXHUUHFKQHU

6WlXEOL 5;��
5RERWHU

.DPHUD

56���

7KUHDG 6HU3RUW+DQGOHU

ZLFNHOW GLH .RPPXQLNDWLRQ

3DFNDJH -$9$&200

PLW GHP 5RERWHU DE

6HUYOHW µ6WDHXEOL6HUYOHWµ

6WDHXEOL'DWD

7KUHDG 6RFNHW6HUYHU

YHUZDOWHW GLH 9HUELQGXQJHQ ]X GHQ &OLHQWV
XQG JLEW JHlQGHUWH 'DWHQZHUWH ZHLWHU

7&3�,3 7&3�,3

&OLHQW

$EE� �� $UFKLWHNWXU GHV UHDOLVLHUWHQ &OLHQW�6HUYHU�6\VWHPV ]XU ,QWHUQHW�EHUWUDJXQJ
YRQ )HUWLJXQJVGDWHQ ��

'HU ]X EHREDFKWHQGH ,QGXVWULHURERWHU ZXUGH �EHU HLQH VHULHOOH 6FKQLWWVWHOOH 56���DQ
HLQHQ 6HUYHU�3& DQJHVFKORVVHQ� DXI GHP HLQ +773�:HE�6HUYHU XQG HLQ 9LGHRVHUYHU
ODXIHQ� 9RQ GLHVHP 5HFKQHU N|QQHQ EHOLHELJ YLHOH� �EHU GDV ,QWHUQHWSURWRNROO 7&3�,3
DQJHVFKORVVHQH 5HFKQHU �&OLHQWV� GLH )HUWLJXQJVGDWHQ DEIUDJHQ XQG GLH $EOlXIH LQ

�� 'LH .RQ]HSWLRQ XQG 5HDOLVLHUXQJ GHU $QELQGXQJ DQ GHQ 6WlXEOL 5RERWHU HUIROJWH LQ =XVDPPHQDU�
EHLW PLW +HUUQ 'LSO��,QJ� 6DPL .ULPL�



��� � 5HDOLVLHUXQJ GHV 7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ DXI %DVLV HLQHU UHODWLRQDOHQ 'DWHQEDQN

GHU 5RERWHU]HOOH SHU 9LGHR EHREDFKWHQ �$EE� ���� 'HU 6WHXHUUHFKQHU GHV 5RERWHUV
OLHIHUW LQWHUQH 3DUDPHWHU �EHU GLH VHULHOOH 6FKQLWWVWHOOH DQ GHQ DQJHVFKORVVHQHQ 6HU�
YHU� =XP $QVSUHFKHQ GHU VHULHOOHQ 9HUELQGXQJ ]ZLVFKHQ 6HUYHU�5HFKQHU XQG GHU
6WHXHUXQJ ZXUGH GDV -DYD &RPPXQLFDWLRQV $3, �-$9$&200� YHUZHQGHW� 'LHVH
.RPPXQLNDWLRQ PLW GHP 6HUYHU OlXIW LQ HLQHP +LQWHUJUXQGWDVN DE� ZlKUHQG GHU 9RU�
GHUJUXQGWDVN GHQ5RERWHU VWHXHUW� 'HU+LQWHUJUXQGWDVN OLHIHUW ]XPHLQHQNRQWLQXLHUOLFK
GLH 3DUDPHWHUGDWHQ� GLH SHUPDQHQW YRQ ,QWHUHVVH VLQG� =XP DQGHUHQ VROOHQ DXFK
&OLHQW�$QIUDJHQ QDFK VSH]LHOOHQ ,QIRUPDWLRQHQ EHDQWZRUWHW ZHUGHQ N|QQHQ�

$XI GHP 6HUYHUUHFKQHU OlXIW VWlQGLJ GDV :HE�6HUYHU�3URJUDPP� ZHOFKHV �EHU GDV
-DYD 6HUYOHW6WDHXEOL6HUYOHW LQ 9HUELQGXQJPLW GHP5RERWHU VWHKW� 'LHVHV 6HUYOHW ZHU�
WHW GLH 'DWHQ DXV� GLH LQ HLQHP'DWHQVWURP YRQ GHU 5RERWHUVWHXHUXQJ JHOLHIHUW ZHUGHQ
XQG VSHLFKHUW VLH LQ HLQHU LQWHUQHQ 'DWHQVWUXNWXU� 6REDOG HLQ DXWRULVLHUWHU &OLHQW ,Q�
IRUPDWLRQHQ YRP 5RERWHU DQIRUGHUW� OHLWHW GHU :HE�6HUYHU GLH $QIUDJH DQ GDV 6WDHX�
EOL6HUYOHWZHLWHU� $XI GHP&OLHQW ZLUG HLQ -DYD�$SSOHW JHVWDUWHW� GDV �EHU 6RFNHWYHUELQ�
GXQJHQ VWlQGLJ PLW DNWXHOOHQ 'DWHQ YHUVRUJW ZLUG�

'HU &OLHQW VROO ,QIRUPDWLRQHQ �EHU GLH %HWULHEVSDUDPHWHU GHV 5RERWHUV JHOLHIHUW EH�
NRPPHQ� GLH VR DNWXHOO ZLHP|JOLFK VLQG�'D]X VWHKW LP -DYD�$SSOHW� GDV GLH9LVXDOLVLH�
UXQJ �EHUQLPPW� VWlQGLJ HLQ7KUHDG �EHU6RFNHWV LQ .RPPXQLNDWLRQPLW HLQHP NRUUHV�
SRQGLHUHQGHQ 6HUYOHW�7KUHDG DXI GHP 6HUYHU� 'DGXUFK HUKlOW GDV $SSOHW ODXIHQG GLH
QHXHVWHQ 'DWHQ� GLH HV LQ HLQHU LQWHUQHQ 'DWHQVWUXNWXU DEOHJW �$EE� ���� (LQ DQGHUHU

7KUHDG EDXW DXV GLHVHU 'DWHQVWUXNWXU GLH DNWXHOOH %LOGVFKLUPDQ]HLJH PLW JUDSKLVFKHU
9LVXDOLVLHUXQJ DXI� )�U GLH $UW GHU 9LVXDOLVLHUXQJ ZXUGHQ GLH YRUNRPPHQGHQ 3DUDPH�
WHU� MH QDFK :HUWHEHUHLFK� LQ YLHU .DWHJRULHQ HLQJHWHLOW�

7DEHOOH �� 9LVXDOLVLHUXQJ XQWHUVFKLHGOLFKHU 3DUDPHWHUW\SHQ

IORDW *OHLWNRPPD]DKOHQ

LQWHJHU
:HUWH LP NOHLQHQ *DQ]]DKOEHUHLFK� FD�
��� ELV ���

WH[W
:HUWH� GLH QXU DOV 7H[WVWULQJ GDUJHVWHOOW
ZHUGHQ N|QQHQ

ELQDU\
ELQlUH :HUWH �GHU 6WlXEOL�5RERWHU YHU�
ZHQGHW LQWHUQ DXFK ���



���� 5HDOLVLHUXQJ GHV 7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ DXI %DVLV HLQHU UHODWLRQDOHQ 'DWHQEDQN

$EE� �� %HQXW]HUREHUIOlFKH GHV 6\VWHPV ]XU hEHUWUDJXQJ YRQ )HUWLJXQJVGDWHQ

'LH EHL GHU %HREDFKWXQJ GHU )HUWLJXQJV]HOOH JHZRQQHQHQ 'DWHQ ODVVHQ VLFK �EHU GLH
=HLW GDUVWHOOHQ XQG SURWRNROOLHUHQ �$EE� ���� $XV GLHVHQ 3URWRNROOHQ ODVVHQ VLFK I�U GLH
6LPXODWLRQ X� D� 7DNW]HLWHQ�'XUFKVDW]� GDV)HKOHUYHUKDOWHQ RGHU /DGH�XQG8PU�VW]HL�
WHQ DEOHLWHQ�

'DV KLHU YRUJHVWHOOWH 6\VWHP ]XP 6LPXODWLRQVGDWHQDEJOHLFK �EHU ,QWHUQHW VWHOOW QXU
HLQH 0|JOLFKNHLW ]XU 9HUELQGXQJ YRQ UHDOHQ $QODJHQ XQG 3ODQXQJVZHUN]HXJHQ GDU�
:HLWHUI�KUHQGH (QWZLFNOXQJHQ ]LHOHQ DXI GLH GLUHNWH .RSSOXQJ YRQ 6LPXODWLRQVV\VWH�
PHQ XQG SUR]HVVQDKHQ 'DWHQTXHOOHQ� ZRGXUFK HLQH ,QVWDQ]LLHUXQJ XQG 3DUDPHWULH�
UXQJ HLQHV 6LPXODWLRQVPRGHOOV GXUFK NRUUHVSRQGLHUHQGH $QODJHQREMHNWH HUIROJHQ
NDQQ� $OV %HLVSLHO VHL KLHU GDV )256,0�3URMHNW µ2IIHQH 'DWHQNRSSOXQJ ]ZLVFKHQ $Q�



��� � 5HDOLVLHUXQJ GHV 7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ DXI %DVLV HLQHU UHODWLRQDOHQ 'DWHQEDQN

ODJH XQG 6LPXODWLRQµ JHQDQQW� LQ GHP I�U GLH 5HDOLVLHUXQJ GLH VWDQGDUGLVLHUWH .RPPX�
QLNDWLRQV�$UFKLWHNWXU &25%$ HLQJHVHW]W ZLUG�

$EE� �� =HLWOLFKH 9HUODXIVGDUVWHOOXQJ XQG 3URWRNROOLHUXQJ HLQHV 3DUDPHWHUV ]XU $E�
OHLWXQJ YRQ 6LPXODWLRQVGDWHQ



� *HQHULHUXQJ YRQ $UEHLWVSOlQHQ I�U GLH $EODXI�
VLPXODWLRQ

'DV 1XW]XQJVSRWHQWLDO EHVWHKHQGHU EHWULHEOLFKHU ,QIRUPDWLRQVV\VWHPH I�U GLH *HQH�

ULHUXQJ YRQ 6LPXODWLRQVPRGHOOHQ LVW DOOJHPHLQ DQHUNDQQW� 9RU GLHVHP +LQWHUJUXQG

ZXUGHQ HLQH 5HLKH YRQ /|VXQJVDQVlW]HQ HUDUEHLWHW� ZHOFKH GLH 9HUULQJHUXQJ GHV0R�

GHOOLHUXQJVDXIZDQGHV GXUFK GLH 1XW]XQJ YRQ 6FKQLWWVWHOOHQ ]X DQGHUHQ ,QIRUPDWLRQV�

V\VWHPHQ HUUHLFKHQ >���� ���� ���� ���@�

:LH LQ .DSLWHO � XQG � HUOlXWHUW� ZXUGH GLH 'DWHQEDQN PDVFKLQHQQDKHU 6LPXODWLRQV�

NRPSRQHQWHQ HEHQIDOOV GDUDXI DXVJHOHJW� GHQ HQWKDOWHQHQ 3URGXNWHQ $UEHLWVSOlQH

KLQWHUOHJHQ ]X N|QQHQ� XP ]X 0DVFKLQHQPRGHOOHQ XQG GDUDXI JHIHUWLJWHQ 3URGXNWHQ

DXFK HQWVSUHFKHQG YRUGHILQLHUWH 3URGXNWLRQVDEOlXIH I�U GLH 6LPXODWLRQ EHUHLW]XVWHO�

OHQ� 8P GHQ (LQVDW] GHU 'DWHQEDQN GDI�U QRFK HIIL]LHQWHU ]X JHVWDOWHQ� ZXUGH VLH PLW

HLQHP 6\VWHP ]XU DXWRPDWLVLHUWHQ $UEHLWVSODQXQJ JHNRSSHOW� YRQ GHP $UEHLWVSOlQH

I�U GLH VSlWHUH 6WHXHUXQJ HLQHV 6LPXODWLRQVODXIV VFKQHOO LQ GLH 'DWHQEDQN HLQJHOHVHQ

ZHUGHQ N|QQHQ� 'LHVHV $UEHLWVSODQXQJVV\VWHP� VSH]LHOO GDV LQ .DSLWHO ��� YRUJH�

VWHOOWH :HUN]HXJ µ,QWHUDNWLYHV 3UR]HVV )ORZ�&KDUWµ� ZXUGH HEHQIDOOV LP 5DKPHQ GHU

YRUOLHJHQGHQ $UEHLW UHDOLVLHUW��� 'DV 6\VWHP HUP|JOLFKW GLH (UVWHOOXQJ YRQ $UEHLWVSOl�

QHQ I�U XQWHUVFKLHGOLFKH )HUWLJXQJVWHFKQRORJLHQ DQKDQG VSH]LILVFKHU :LVVHQVEDVHQ�

,P )ROJHQGHQZLUG GHU $XIEDX GHU:LVVHQVEDVLV I�U GLH JHZlKOWH 7HFKQRORJLH (OHNWUR�

QLNSURGXNWLRQ HU|UWHUW VRZLH GLH (QWZLFNOXQJ GHV $UEHLWVSODQXQJVV\VWHPV XQG GLH

.RSSOXQJ PLW GHU 5HIHUHQ]PRGHOO�'DWHQEDQN�

��� $QDO\VH YRQ )HUWLJXQJVDEOlXIHQ XQG :LVVHQVDNTXL�
VLWLRQ

(LQH DXWRPDWLVLHUWH $UEHLWVSODQHUVWHOOXQJ VHW]W GLH GHWDLOOLHUWH $QDO\VH GHU 3URGXN�

WLRQVSUR]HVVH XQG GHU 9RUJlQJH EHL GHU $UEHLWVSODQXQJ YRUDXV� $XV GLHVHU $QDO\VH

NDQQ HLQH 3UR]HVVPRGHOO GHU $UEHLWVSODQXQJ DEJHOHLWHW ZHUGHQ� GDV LQ )RUP HLQHU

:LVVHQVEDVLV UHFKQHUJHVW�W]W KLQWHUOHJW ZLUG� $QKDQG GLHVHU :LVVHQVEDVLV ZLUG GHU

3UR]HVV GHU $UEHLWVSODQXQJ DXWRPDWLVLHUW DEJHDUEHLWHW� ZREHL LQ 7HLOSUR]HVVHQ ,Q�

IRUPDWLRQHQ DXWRPDWLVFK DEJHOHLWHW XQG JHQHULHUW ZHUGHQ N|QQHQ� (LQH VROFKH :LV�

VHQVEDVLV LVW WHFKQRORJLH� XQG XQWHUQHKPHQVVSH]LILVFK� ,P 5DKPHQ GLHVHU $UEHLW

ZXUGH HLQH :LVVHQVEDVLV I�U GLH $UEHLWVSODQXQJ LQ GHU (OHNWURQLNSURGXNWLRQ DXIJH�

EDXW� 1DFK GHU 'HILQLWLRQ I�U :LVVHQVPDQDJHPHQW IlOOW GLHVHV 9RUJHKHQ XQWHU 0DQD�

JHPHQW YRQ :LVVHQ >��@�

:LVVHQVPDQDJHPHQW LVW GDV V\VWHPDWLVFKH XQG JH]LHOWH 0DQDJHPHQW YRQ

*UXQGVlW]HQ� 3URJUDPPHQ� 3UDNWLNHQ XQG $NWLYLWlWHQ LP 8QWHUQHKPHQ� GLH

EHLP 7HLOHQ� (QWZLFNHOQ XQG $QZHQGHQ YRQ:LVVHQ HLQH5ROOH VSLHOHQ� 2SHUDWLY

]LHOW GDV 0DQDJHPHQW YRQ :LVVHQ DXI GDV YRUKDQGHQH :LVVHQ XQG VHLQH 9HU�

�� ,$336 �� ,QWHJUDWHG $XWRPDWHG 3URFHVV 3ODQQLQJ 6\VWHP� %ULWH (XUDP 3URMHNW� ����� ELV �����



��� � *HQHULHUXQJ YRQ $UEHLWVSOlQHQ I�U GLH $EODXIVLPXODWLRQ

QHW]XQJ XQG:HLWHUYHUZHQGXQJ� 6WUDWHJLVFK ]LHOW GDV 0DQDJHPHQW I�U:LVVHQ
DXI QHXHV :LVVHQ XQG ,QQRYDWLRQVNUDIW�

'LH :LVVHQVEDVLV ZXUGH PLW GHP µ.QRZOHGJH $FTXLVLWLRQ 7RROµ /2&$0 HUVWHOOW� GDV
DXI :LVVHQVDNTXLVLWLRQ I�U GLH $UEHLWVSODQXQJ DXVJHOHJW LVW� 0LW GHP 'XUFKODXIHQ GHU
:LVVHQVEDVLV N|QQHQ $UEHLWVSOlQH I�U QHXH 3URGXNWH HUVWHOOW ZHUGHQ� 'DEHL ZHUGHQ
DXI %DVLV YRQ ORJLVFKHQ 5HJHOQ DXV GHU 3URGXNWLRQVWHFKQRORJLH XQG 9RUJDEHQ DXV
GHQ %HUHLFKHQ (QWZLFNOXQJ XQG 4XDOLWlWVVLFKHUXQJ LQWHUDNWLY PLW GHP $UEHLWVSODQHU
GLH QRWZHQGLJHQ 3URGXNWLRQVVFKULWWH IHVWJHOHJW� 'HU VR HQWVWDQGHQH $UEHLWVSODQ GLHQW
GDQQ DOV (LQJDEH I�U GLH QDFKIROJHQGH hEHUDUEHLWXQJ LP µ,QWHUDNWLYHQ 3UR]HVV )ORZ�
&KDUWµ �.DSLWHO �������

����� $QDO\VH GHU $UEHLWVSODQXQJ ]XU )HUWLJXQJ HOHNWURQLVFKHU %DX�

JUXSSHQ

'LH $UEHLWVSODQXQJ ]XU +HUVWHOOXQJ YRQ )ODFKEDXJUXSSHQ ZXUGH ]XQlFKVW DXI %DVLV
HLQHU NRQNUHWHQ )HUWLJXQJ DQDO\VLHUW� $XI *UXQGODJH GHV 3URGXNWVSHNWUXPV� GHU 5H�
JHOQ XQG GHV:LVVHQV LQ GHU $UEHLWVSODQXQJ VRZLH YRQ 9RUJDEHQ DXV GHP)HUWLJXQJV�
DEODXIZXUGHHLQ ORJLVFKHV )OXVVGLDJUDPPDXIJHEDXW� ZHOFKHV GDV JHJHQZlUWLJH3UR�
GXNWLRQVVFKHPD HOHNWURQLVFKHU %DXJUXSSHQ DEELOGHW� 'DV )OXVVGLDJUDPP HQWKlOW GD�
EHL DOOH ZHVHQWOLFKHQ 3UR]HVVVFKULWWH I�U GLH /HLWHUSODWWHQSURGXNWLRQPLW GHQ MHZHLOLJHQ
2SWLRQHQ EHL GHQ +HUVWHOOXQJVSUR]HVVHQ�

,P NRQNUHWHQ )DOO GXUFKOlXIW MHGHV QHXH 3URGXNW HLQHQ 3URGXNWHQWVWHKXQJVSUR]HVV�
GHU VLFK LQ I�QI 3KDVHQ YRP .RQ]HSW ELV ]XU 6HULHQDQODXI HUVWUHFNW�

7DEHOOH �� 3URGXNWHQWVWHKXQJVSUR]HVV I�U 6HULHQSURGXNWH

3KDVH � .RQ]HSW $QDO\VH XQG 3U�IXQJ GHU WHFKQLVFKHQ XQG |NRQRPLVFKHQ 0DFKEDUNHLW

EDVLHUHQG DXI HLQHU .XQGHQDQIUDJH

3KDVH � 3ODQXQJ XQG

6SH]LILNDWLRQ

(UVWHOOXQJ HLQHV 3URMHNWSODQV� 3U�IXQJ GHU WHFKQLVFKHQ 5HDOLVLHUEDUNHLW

DQKDQG HLQHV IXQNWLRQVIlKLJHQ 3URWRW\SV

3KDVH � (QWZLFNOXQJ (QWZLFNOXQJ GHV 3URGXNWV XQG GHV )HUWLJXQJVSUR]HVVHV ELV KLQ ]XU 6H�

ULHQUHLIH

3KDVH � 4XDOLILNDWLRQ 4XDOLILNDWLRQ GHV 3URGXNWV XQG GHV )HUWLJXQJVSUR]HVVHV

3KDVH � 6HULHQDQODXI 6HULHQVWDUW GHU 3URGXNWLRQ

'HU 3URGXNWHQWVWHKXQJVSUR]HVV LVW GDEHL LQ HLQHU 3URGXNWHQWVWHKXQJVULFKWOLQLH GHWDLO�

OLHUW IHVWJHKDOWHQ� 8QWHU (LQEH]LHKXQJ DOOHU EHWURIIHQHQ $EWHLOXQJHQ XQG 0LWDUEHLWHU

GRNXPHQWLHUW GLHVH5LFKWOLQLH GHQ 6ROOSUR]HVV GHU 3URGXNWHQWVWHKXQJ I�U HLQH VFKQHOOH

XQG HIIL]LHQWH (QWZLFNOXQJ TXDOLWDWLY KRFKZHUWLJHU 3URGXNWH�

'DV LP 5DKPHQ GLHVHU $UEHLW HUVWHOOWH:HUN]HXJ ZLUG LQ 3KDVH �� GHU (QWZLFNOXQJ GHV

)HUWLJXQJVSUR]HVVHV� DQJHZDQGW XQGXQWHUVW�W]W GRUW GLH$UEHLWVSODQXQJ�'HU$UEHLWV�

SODQHU HQWZLFNHOW GHQ )HUWLJXQJVSUR]HVV I�U HLQH QHXH %DXJUXSSH LQ HUVWHU /LQLH DXI



���� *HQHULHUXQJ YRQ $UEHLWVSOlQHQ I�U GLH $EODXIVLPXODWLRQ

*UXQGODJH GHU (QWZLFNOXQJVGDWHQ GHV 3URGXNWV� $XV GHU .RQVWUXNWLRQV]HLFKQXQJXQG
GHU 6W�FNOLVWH HUJHEHQ VLFK GLH +HUVWHOOXQJVSUR]HVVH I�U HLQH %DXJUXSSH� $XV GHQ
YRUDQJHKHQGHQ 3URGXNWHQWVWHKXQJVSKDVHQ .RQ]HSW VRZLH 3ODQXQJ XQG 6SH]LILND�
WLRQ P�VVHQ GLH IHVWJHOHJWHQ $QIRUGHUXQJHQ� ZLH ]XP %HLVSLHO 4XDOLWlWVDQIRUGHUXQ�
JHQ XQG GLH GDPLW YHUEXQGHQHQ 3U�IYHUIDKUHQ� LQ GLH )HVWOHJXQJ GHU $UEHLWVIROJH HLQ�
EH]RJHQ ZHUGHQ� %HL GHU $UEHLWVSODQXQJ P�VVHQ DX�HUGHP GLH ]XU 9HUI�JXQJ VWH�
KHQGHQE]Z� I�U GLH3URGXNWLRQ JHSODQWHQ)HUWLJXQJVHLQULFKWXQJHQ EHU�FNVLFKWLJW ZHU�
GHQ�:HLWHUKLQ IOLH�HQGDV VSH]LHOOH:LVVHQ GHV$UEHLWVSODQHUV� JHVDPPHOWHV)LUPHQ�
ZLVVHQ VRZLH (UIDKUXQJHQ EHL GHU +HUVWHOOXQJ lKQOLFKHU 3URGXNWH LQ GHQ 3UR]HVV GHU
$UEHLWVSODQXQJ HLQ�

3URGXNWEHLVSLHO�

]ZHLVHLWLJH /HLWHUSODWWH PLW
607� XQG 7+7�%DXWHLOHQ
LQ HLQHP *HKlXVH YHUVFKUDXEW

$UEHLWVVFKULWW 1U�

$UEHLWVVFKULWW %H]�

%HWULHEVPLWWHO 1U�

EHQ|WLJWH 'DWHQ

����
/HLWHUSODWWH DXVSDFNHQ

XQSDFN 3&%

$%(7 1R� ������

����
%DUFRGH�.HQQ]HLFKQXQJ 1XW]HQ
SULQW EDUFRGH RQWR PXOWLERDUG

$%(7 1R� ������

����
/RWSDVWHQGUXFN 5HIORZVHLWH
VFUHHQSULQWLQJ UHIORZ VLGH

$%(7 1R� ������

����
60'�%HVW�FNXQJ 5HIORZVHLWH
60'�PRXQWLQJ UHIORZVLGH

$%(7 1R� ������

5HIORZO|WHQ
UHIORZVROGHULQJ

/|WVWHOOHQNRQWUROOH
VROGHU LQVSHFWLRQ

$%(7 1R� ������

����

����

1XW]HQ�1U�

%DXWHLO�/RV 1U�

7HVWVFKULWW

$EE� �� $XV]XJ DXV HLQHP $UEHLWVSODQ )ORZ�&KDUW I�U GLH +HUVWHOOXQJ HLQHU )ODFK�

EDXJUXSSH ��

'LH (UVWHOOXQJ YRQ $UEHLWVSOlQHQ I�U GLH %DXJUXSSHQ HUIROJWH EHLP ,QGXVWULHSDUWQHU

ELVKHU YRQ +DQG GXUFK GHQ MHZHLOLJHQ $UEHLWVSODQHU� 8QWHU %HU�FNVLFKWLJXQJ GHU EH�

VFKULHEHQHQ %HGLQJXQJHQ XQG ,QIRUPDWLRQHQ ZXUGHQ GLH Q|WLJHQ $UEHLWVVFKULWWH I�U

GLH 3URGXNWKHUVWHOOXQJ PLW +LOIH HLQHU *UDILNVRIWZDUH LQ )RUP YRQ )ORZ�&KDUWV DXIJH�

EDXW �$EE� ���� 'LHVH )ORZ�&KDUWV ]HLJHQ GLH 5HLKHQIROJH GHU HLQ]HOQHQ )HUWLJXQJV�

�� )�U GLH NRQNUHWH $QZHQGXQJ ZXUGH GDV 6\VWHP ]ZHLVSUDFKLJ UHDOLVLHUW�



��� � *HQHULHUXQJ YRQ $UEHLWVSOlQHQ I�U GLH $EODXIVLPXODWLRQ

VFKULWWH I�U GLH 3URGXNWKHUVWHOOXQJ XQG ELOGHQ ]XVDPPHQPLW GHQ $UEHLWVDQZHLVXQJHQ
I�U GLH HLQ]HOQHQ $UEHLWVVFKULWWH GHQ $UEHLWVSODQ� 'HU $UEHLWVSODQHU KDWWH GDEHL DX�HU
HLQLJHQ JUDSKLVFKHQ (OHPHQWHQ NHLQH YRUJHJHEHQHQ +LOIVPLWWHO ]XP $XIEDX GHV
3ODQV� 6WDQGDUGLVLHUWH XQG LPPHU ZLHGHUNHKUHQGH $EIROJHQ YRQ )HUWLJXQJVVFKULWWHQ�
ZLH µ/RWSDVWHQGUXFN �� 60'�%HVW�FNXQJ �� 5HIORZO|WHQ �� 5|QWJHQNRQWUROOHµ� ZXUGHQ
EHL MHGHP $UEHLWVSODQ HUQHXW DQJHOHJW� %HVWHKHQGH 5HJHOQ I�U GLH 3ODQXQJ GHU )HUWL�
JXQJVDEOlXIH PXVVWH GHU $UEHLWVSODQHU VHOEVW HLQEULQJHQ� (V EHVWDQG DXFK NHLQH GL�
UHNWH 'DWHQNRSSOXQJ GHU (QWZLFNOXQJVREHUIOlFKH I�U GHQ $UEHLWVSODQ ]X GHQ 3URGXNW�
XQG )HUWLJXQJVLQIRUPDWLRQHQ� 'LH QRWZHQGLJHQ ,QIRUPDWLRQHQ� ZLH ]XP %HLVSLHO GLH
6W�FNOLVWH� PXVVWHQ VHSDUDW HLQJHVHKHQ ZHUGHQ�

'DV HQWVWDQGHQH:HUN]HXJ XQWHUVW�W]W GHQ $UEHLWVSODQHU EHL VHLQHQ $XIJDEHQ LQ GLH�
VHP%HUHLFK� (U NDQQ QXQ RKQH JUR�HQ$XIZDQG$UEHLWVSOlQH HU]HXJHQ�ZREHL GLH ]X�
YRU GHILQLHUWHQ 5HJHOQ I�U GLH )HUWLJXQJVDEOlXIH EHIROJW ZHUGHQ�

����� $XIEDX HLQHU :LVVHQVEDVLV I�U GLH $UEHLWVSODQXQJ

'DV I�U GLH:LVVHQVDNTXLVLWLRQ HLQJHVHW]WH:HUN]HXJ /2&$0 VSHLFKHUW GLH /RJLN GHU
$UEHLWVSODQXQJ LQ )RUP HLQHV )OXVVGLDJUDPPV� GDV DXV $NWLRQV� XQG (QWVFKHLGXQJV�
EO|FNHQ EHVWHKW� ,Q GLHVHU :LVVHQVEDVLV LVW GLH /RJLN KLQWHUOHJW� GLH GDQQ ]XU 3ODQHU�
]HXJXQJ YHUZHQGHW ZLUG� /2&$0 VWHOOW 0HFKDQLVPHQ ]X 9HUI�JXQJ� PLW GHQHQ GLH OR�
JLVFKHQ $EOlXIH GHU $UEHLWVSODQXQJ IHVWJHKDOWHQ ZHUGHQ N|QQHQ� QDFK GHQHQ GHU $U�
EHLWVSODQ PDQXHOO HUVWHOOW ZLUG�

'LH $NWLRQVEO|FNH HQWKDOWHQ %HIHKOH I�U GDV (LQOHVHQ XQG 9HUDUEHLWHQ YRQ 'DWHQ HLQHU
'DWHL RGHU 'DWHQEDQN� DULWKPHWLVFKH XQG QXPHULVFKH 2SHUDWLRQHQ� GDV $XIUXIHQ YRQ
8QWHUSUR]HVVHQ RGHU I�U GDV (U]HXJHQ YRQ $UEHLWVVFKULWWHQ LP $UEHLWVSODQ� 6LH ELOGHQ
GLH %HQXW]HUVFKQLWWVWHOOH ]ZLVFKHQ GHP3ODQXQJVZHUN]HXJ XQG GHP $UEHLWVSODQHU� ,Q
GHQ (QWVFKHLGXQJVEO|FNHQZHUGHQ MD�QHLQ�)UDJHQ ]XU 3URGXNWVSH]LILNDWLRQHQ JHVWHOOW
RGHU GLH QRWZHQGLJHQ ,QIRUPDWLRQHQ ZHUGHQ DXV YRUKHU VSH]LIL]LHUWHQ 'DWHQTXHOOHQ
HUPLWWHOW� 'XUFK GLH 9HU]ZHLJXQJ DQ GHQ (QWVFKHLGXQJVEO|FNHQ ZLUG GHU ORJLVFKH $E�
ODXI HQWODQJ GHU UHOHYDQWHQ bVWH GHU :LVVHQVEDVLV JHOHLWHW�

'DV :LVVHQVEDVLV )ORZ�&KDUW NDQQ PLW HLQHP JUDSKLVFKHQ (GLWRU RGHU PLW WH[WXHOOHQ
)RUPXODUHQ HU]HXJW XQG YHUZDOWHW ZHUGHQ� ,P JUDSKLVFKHQ (GLWRU ZHUGHQ GLH $NWLRQV�
XQG (QWVFKHLGXQJVEO|FNH DXI GHU $UEHLWVIOlFKH SODW]LHUW XQGPLW /LQLHQ YHUEXQGHQ� GLH
GHQ $EODXI GHU /RJLN UHSUlVHQWLHUHQ� 'HU ,QKDOW GHU %O|FNH� GLH $QZHLVXQJHQ LQ GHQ
$NWLRQVEO|FNHQ VRZLH GLH $EIUDJHQ LQ GHQ (QWVFKHLGXQJVEO|FNHQ� ZLUG �EHU )RUPX�
ODUH HLQJHWUDJHQ�

)�U GHQ (LQVDW] GHV :HUN]HXJV LQ GHU $UEHLWVSODQXQJ I�U GLH (OHNWURQLNSURGXNWLRQ
ZXUGHQ ]XQlFKVW GLH ORJLVFKHQ $EOlXIH I�U GLH )HUWLJXQJ HOHNWURQLVFKHU %DXJUXSSHQ
VRZLH GLH YHUVFKLHGHQ 0|JOLFKNHLWHQ XQG $OWHUQDWLYHQ I�U GLH 3URGXNWLRQVVFKULWWH
VWUXNWXULHUW� GLH DOOH9DULDWLRQHQEHL GHU +HUVWHOOXQJZLGHUVSLHJHOQ �YJO� .DSLWHO ����� %D�
VLHUHQGDXI HLQHPNRQNUHWHQ3URGXNWVSHNWUXPZXUGH VR HLQ )OXVVGLDJUDPPGHUP|JOL�
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FKHQ )HUWLJXQJVVFKULWWH HUVWHOOW� GDV DXI GHQHQWVSUHFKHQGHQ )HUWLJXQJVDEOlXIHQ� GHQ
YRUJHJHEHQHQ 5HJHOQ XQG GHP :LVVHQ GHU $UEHLWVSODQHU EHUXKW�

$XV GHP 6SHNWUXP GHU 3URGXNWYDULDQWHQ� GHQ YHUZHQGHWHQ %DXWHLODUWHQ XQG GHQ GD�
PLW YHUEXQGHQHQ 9HUIDKUHQVYDULDWLRQHQ I�U GLH +HUVWHOOXQJ GHU %DXJUXSSHQ ZXUGH
HLQH $Q]DKO YRQ $UEHLWVSOlQHQ DXVJHZlKOW� GLH DOOH ZHVHQWOLFKHQ 3URGXNW� XQG 3UR�
]HVVYDULDWLRQHQ HQWKlOW� 'LH $UEHLWVSOlQH ZXUGHQ YHUJOLFKHQ XQG GLH *HPHLQVDPNHL�
WHQ VRZLH GLH 8QWHUVFKLHGH KHUDXVJHDUEHLWHW�

=XU +HUVWHOOXQJ GHV DQDO\VLHUWHQ 3URGXNWVSHNWUXPV NRPPHQ HWZD �� XQWHUVFKLHGOL�
FKH )HUWLJXQJVVFKULWWH ]XP (LQVDW]� )�U GLHVH )HUWLJXQJVVFKULWWH ZXUGH HLQ YLHUVWHOOL�
JHV 1XPPHULHUXQJVV\VWHP HQWZLFNHOW� XP HLQH HLQGHXWLJH =XRUGQXQJ GHU 3UR]HVVH
LQ HLQHU VWUXNWXULHUWHQ $XIOLVWXQJ ]X HUUHLFKHQ� 'LH 6FKO�VVHOQXPPHUQ VLQG ZLH IROJW
DXIJHEDXW�

7DEHOOH �� 1XPPHULHUXQJVV\VWHP I�U )HUWLJXQJVVFKULWWH LQ GHU (OHNWURQLNSURGXNWLRQ

���� )HUWLJXQJVVFKULWWH I�U GLH /HLWHUSODWWH YRU GHU *HKlXVHPRQWDJH

���� )HUWLJXQJVVFKULWWH QDFK )HUWLJVWHOOXQJ GHU /HLWHUSODWWH

���� %HQXW]HUGHILQLHUWH )HUWLJXQJVVFKULWWH

���� HLQ]HOQH )HUWLJXQJVVFKULWWH� GLH QLFKW ]X HLQHU *UXSSH JHK|UHQ

���� %DUFRGH�.HQQ]HLFKQXQJ I�U GLH 1DFKYHUIROJEDUNHLW

���� )HUWLJXQJVVFKULWWH� GLH 60'�%DXWHLOH EHWUHIIHQ
���� )HUWLJXQJVVFKULWWH� GLH 60'�%DXWHLOH DXI GHU 2EHUVHLWH EHWUHIIHQ

���� )HUWLJXQJVVFKULWWH� GLH 60'�%DXWHLOH DXI GHU 8QWHUVHLWH EHWUHIIHQ

���� )HUWLJXQJVVFKULWWH I�U EHGUDKWHWH %DXWHLOH
���� 0RQWDJHVFKULWW I�U 6WHFNHU E]Z� 6WLIWOHLVWH

���� 7HVWYHUIDKUHQ XQG GD]XJHK|ULJH )HUWLJXQJVFKULWWH
���� 6FKXW] GHU /HLWHUSODWWH

���� 0RQWDJHVFKULWWH I�U GDV *HKlXVH

���� 7\SHQNHQQ]HLFKQXQJ GHU JHVDPWHQ %DXJUXSSH

$XV GHQ (UJHEQLVVHQ GHU 3UR]HVV� XQG 9DULDQWHQDQDO\VH ZXUGH HLQH JUDSKLVFKH 'DU�
VWHOOXQJ HUVWHOOW� GLH DOOH ZHVHQWOLFKHQ 3UR]HVVVFKULWWH� $OWHUQDWLYHQ XQG 9DULDWLRQHQ
HQWKlOW� ,Q $EE� �� LVW HLQ $XV]XJ DXV GHP HUVWHOOWHQ )OXVVGLDJUDPP DEJHELOGHW� $XI
GHU *UXQGODJH GLHVHU 'DUVWHOOXQJ ZXUGHQ GLH ORJLVFKHQ 5HJHOQ I�U GDV µ.QRZOHGJH
$FTXLVLWLRQ 7RROµ HUDUEHLWHW�

'LH HLQ]HOQHQ$UEHLWVVFKULWWH I�U GLH +HUVWHOOXQJ GHU %DXJUXSSHQZHUGHQ DOV 5HFKWHFN
GDUJHVWHOOW� *LEW HV $OWHUQDWLYHQ I�U GHQ )HUWLJXQJVDEODXI� YHU]ZHLJW VLFK GDV )OXVVGLD�
JUDPP� $QJHOHKQW DQ GDV 6\VWHP /2&$0 LVW HLQH VROFKH 9HU]ZHLJXQJ GXUFK HLQH MD�
QHLQ�)UDJH JHNHQQ]HLFKQHW� (QWVSUHFKHQG GHU $QWZRUW IROJW GHU QlFKVWH $UEHLWV�
VFKULWW� 'LH JHVWHOOWHQ )UDJHQ HQWVSUHFKHQ VLQQJHPl� GHQ )UDJHQ� GLH GHU $UEHLWVSOD�
QHU EHDQWZRUWHQ PXVV� ZHQQ HU HLQHQ QHXHQ $UEHLWVSODQ I�U HLQH %DXJUXSSH HUVWHOOW�
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9HULI\ .RQWUROOSODW]
YHULI\ SODFH

$XWRPDWHQEHVW�FNXQJ
EHGUDKWHWH %DXWHLOH "
DXWRPDWHG PRXQWLQJ RI

ZLUHG SDUWV "

%DXWHLOH VHTXHQ]HQ
VHTXHQFH ZLUHG SDUWV

$XWRPDWHQ��%HVW�FNXQJ D[LDOH 7HLOH
DXWRPDWHG PRXQWLQJ D[LDO SDUWV

$XWRPDWHQ��%HVW�FNXQJ UDGLDOH 7HLOH
DXWRPDWHG PRXQWLQJ UDGLDO SDUWV

<

1

$XWRPDWHQEHVW�FNXQJ
YRQ D[LDOHQ XQG UDGLDOHQ
EHGUDKWHWHQ %DXWHLOHQ "

DXWRPDWHG PRXQWLQJ RI D[LDO
DQG UDGLDO SDUWV "

<

%DXWHLOH VHTXHQ]HQ
VHTXHQFH ZLUHG SDUWV

$XWRPDWHQ��%HVW�FNXQJ D[LDOH 7HLOH
DXWRPDWHG PRXQWLQJ D[LDO SDUWV

<

$XWRPDWHQ��%HVW�FNXQJ UDGLDOH 7HLOH
DXWRPDWHG PRXQWLQJ UDGLDO SDUWV

1

1

$XWRPDWHQEHVW�FNXQJ
QXU D[LDOH EHGUDKWHWH

%DXWHLOH "
DXWRPDWLF PRXQWLQJ RI RQO\

D[LDO SDUWV "

$EE� �� $XV]XJ DXV GHP )OXVVGLDJUDPPGHU )HUWLJXQJVSUR]HVVH LQ GHU (OHNWURQLN�

SURGXNWLRQ �� $XWRPDWLVFKH %HVW�FNXQJ EHGUDKWHWHU %DXWHLOH

,Q GHU JUDSKLVFKHQ (LQJDEH ZLUG GLH ORJLVFKH 9HUNQ�SIXQJ GHU HLQ]HOQHQ %O|FNH DP
GHXWOLFKVWHQ� 'DV 6\VWHP /2&$0 HUODXEW HV PHKUHUH )OXVVGLDJUDPPH LQ EHOLHELJHU
7LHIH ]X YHUVFKDFKWHOQ� $XV HLQHP )OXVVGLDJUDPP NDQQ VR HLQ XQWHUJHRUGQHWHV 'LD�
JUDPP DOV 8QWHUSURJUDPP DXIJHUXIHQ ZHUGHQ� %HLP $XIEDX GHU :LVVHQVEDVLV ZHU�
GHQ GHVKDOE 7HLOSUR]HVVH� GLH HLQH DEJHVFKORVVHQH2SHUDWLRQVIROJH GDUVWHOOHQ� DOV HL�
JHQHV 'LDJUDPP DQJHOHJW �$EE� ���� 'LHVH KLHUDUFKLVFKH 6WUXNWXULHUXQJ YHUEHVVHUW
GLH hEHUVLFKWOLFKNHLW� VLH HUOHLFKWHUW GHQ $XIEDX XQG VSlWHUH 9DULDWLRQHQ XQG $QSDV�
VXQJHQ DQ 9HUlQGHUXQJHQ LP 3URGXNWLRQVSUR]HVV�

8P GLH hEHUVLFKWOLFKNHLW XQG GLH 3IOHJH GHU :LVVHQVEDVLV ]X JHZlKUOHLVWHQ� ZXUGHQ
QLFKW DOOH WKHRUHWLVFK P|JOLFKHQ 9DULDQWHQ GHU )HUWLJXQJ HLQJHWUDJHQ� 6HKU VHOWHQH $U�
EHLWVVFKULWWH� GLH ]� %� QXU HLQPDOLJ I�U HLQ EHVWLPPWHV 3URGXNW YRUNRPPHQ� ZXUGHQ
YHUQDFKOlVVLJW� 'LHVH N|QQHQ EHL %HGDUI LP µ,QWHUDNWLYHQ 3UR]HVV )ORZ�&KDUWµ HLQJH�
I�JW ZHUGHQ �VLHKH .DSLWHO �������
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0$,1B)/2:&+$57

PXOWLERDUGBDQGBLGHQWLILFDWLRQ

EDUHFRGHBSULQWLQJ

DXWRPDWLFBLQVHUWLRQBZLUHG SDUWV

60'BRUBRQO\BZLUHGBSDUWV

SLQBFRQQHFWRU

LQQHUBEDUHFRGH

ZDYH��VROGHULQJ

LGHQWLILFDWLRQBUHIORZBRQO\

UHIORZBVROGHULQJ

WHVWLQJ

PDQXDOBPRXQWLQJBZLUHGBSDUWV

FRDWLQJBRIB3&%

PRXQWLQJBRIBKRXVLQJ

DWWDFKLQJBW\SHODEHO

IXQNWLRQBWHVW

VHDOLQJBRIBKRXVLQJ

:LVVHQVDNTXLVLWLRQ I�U GLH (OHNWURQLNSURGXNWLRQ
LP 6\VWHP /2&$0

$EE� �� +LHUDUFKLH GHU :LVVHQVEDVLV XQG $XV]XJ DXV GHU 5HSUlVHQWDWLRQ LP 6\�

VWHP /2&$0

��� $XWRPDWLVLHUWH *HQHULHUXQJ YRQ $UEHLWVSOlQHQ

,Q GHU $UEHLWVSODQXQJZHUGHQ DOOH $UEHLWVVFKULWWH GHILQLHUW XQG VRZHLW ZLH P|JOLFK RSWL�

PLHUW� GLH QRWZHQGLJ VLQG� HLQ GHILQLHUWHV 3URGXNW LQ YHUHLQEDUWHU 4XDOLWlW UDWLRQHOO XQG

NRVWHQJ�QVWLJ KHU]XVWHOOHQ� $UEHLWVSOlQH OHJHQ IHVW� ZLH $XVJDQJVPDWHULDOLHQ LQ HLQ

JHZ�QVFKWHV 3URGXNW WUDQVIHULHUW ZHUGHQ� GDV GHQ IXQNWLRQDOHQ $QIRUGHUXQJHQ JH�

Q�JW� ZREHL HV GXUFK GLH .RQVWUXNWLRQ YRUJHJHEHQ XQG LP 3URGXNWPRGHOO HUIDVVW LVW�

0LW GHQ :HLWHUHQWZLFNOXQJHQ LQ GHU 3URGXNWLRQVWHFKQLN KDW VLFK GLH 5ROOH GHU 3OD�

QXQJVLQJHQLHXUH JHZDQGHOW� ZHJ YRP WUDGLWLRQHOOHQ )RNXV GHU )HUWLJXQJVIROJHHUPLWW�

OXQJ XQG GHU 9RUJDEH]HLWHQ� -HGRFK KDEHQ &$33�6\VWHPH DOV %DVLVZHUN]HXJH GHU
$UEHLWVSODQHU PLW GLHVHQ 9HUlQGHUXQJHQ QXU XQJHQ�JHQG 6FKULWW KDOWHQ N|QQHQ� 'LH
.RPELQDWLRQ YRQ QHXHQ$QIRUGHUXQJHQ XQG QHX HQWZLFNHOWHQ 7HFKQRORJLHQ VFKDIIW ]X�
VlW]OLFK GLH 1RWZHQGLJNHLW I�U KRFKHQWZLFNHOWH� DXWRPDWLVLHUWH $UEHLWVSODQXQJVV\�
VWHPH >��@�

'LH 3UD[LV GHU $UEHLWVSODQXQJ LQ GHU YHUDUEHLWHQGHQ ,QGXVWULH NDQQ ELVKHU LP DOOJHPHL�
QHQ GXUFK IROJHQGH 3XQNWH JHNHQQ]HLFKQHW ZHUGHQ�
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- KRKHU $QWHLO DQ VLFK ZLHGHUKROHQGHU� PDQXHOOHU $UEHLW
- 0DQJHO DQ GLUHNWHP RGHU DXWRPDWLVFKHP =XJULII DXI .RQVWUXNWLRQV� XQG )HUWL�

JXQJVLQIRUPDWLRQHQ
- LQHIIHNWLYH 9HUZHQGXQJ YRQ 8QWHUQHKPHQVUHVVRXUFHQ� �ZLVVHQ XQG �LQIRUPDWLR�

QHQ
- ,QNRQVLVWHQ] ]ZLVFKHQ .RQVWUXNWLRQV� XQG )HUWLJXQJVGDWHQ

(LQ*UR�WHLO GHU YRUKDQGHQHQ&$33�6\VWHPH LVW LQIOH[LEHO� �EHUHQWZLFNHOW� NRPSOL]LHUW
RGHU DXIZHQGLJ ]X LPSOHPHQWLHUHQ� EHJUHQ]W LQ GHU $QZHQGEDUNHLW� DEJHNRSSHOW YRQ
DQGHUHQ 3ODQXQJVIXQNWLRQHQ �]� %� 'LVSRVLWLRQ� :HUN]HXJYHUZDOWXQJ�� EHQXW]HUXQ�
IUHXQGOLFK >��@� 6LH HQWVSUHFKHQ DOVR QLFKW GHQ $QIRUGHUXQJHQ GHU (QGDQZHQGHU�

'LHV ZDU GLH $XVJDQJVSRVLWLRQ GHV %5,7( (85$0 3URMHNWV ,$336 µ,QWHJUDWHG $XWR�
PDWHG 3URFHVV 3ODQQLQJ 6\VWHPµ� 'DV =LHO GLHVHV 3URMHNWHV ZDU GLH 9HUEHVVHUXQJGHU
EHVFKULHEHQHQ 6LWXDWLRQ I�U GLH HXURSlLVFKH YHUDUEHLWHQGH ,QGXVWULH� VSH]LHOO I�U GLH
%HUHLFKH $XWRPRELOEDX� /XIWIDKUWLQGXVWULH� (OHNWURQLNSURGXNWLRQ XQG DOOJHPHLQH )HUWL�
JXQJ� 'DV =LHO ZXUGH GXUFK GLH (YDOXLHUXQJ� (QWZLFNOXQJ XQG 9DOLGLHUXQJ HLQHV LQWH�
JULHUWHQ� DXWRPDWLVLHUWHQ $UEHLWVSODQXQJVV\VWHPVHUUHLFKW� GDV DXI GLH$QIRUGHUXQJHQ
GHU (QGDQZHQGHU ]XJHVFKQLWWHQ LVW� 'DV 3URMHNW EDXWH GDEHL DXI GHQ (UJHEQLVVHQ GHU
UHOHYDQWHQ 8QWHUVXFKXQJHQ DXV GHU $,7�3LORWSKDVH�� DXI�

%DVLHUHQGDXI GHQ VSH]LILVFKHQ=LHOHQ� DEJHOHLWHW DXV GHQ LQ GHU3LORWSKDVHGHU$,7�,QL�
WLDWLYH HUPLWWHOWHQ %HQXW]HUDQIRUGHUXQJ �YJO� $,7 'HOLYHUDEOH ��������� ZXUGHQ IRO�
JHQGH $UEHLWVSXQNWH GXUFKJHI�KUW�

- (QWZLFNOXQJ YRQ:HUN]HXJHQ ]XU$UEHLWVSODQXQJ� GLH LQ HLQ )HDWXUH�EDVLHUWHV.RQ�
VWUXNWLRQVV\VWHP LQWHJULHUW VLQG XQG GLH )HUWLJXQJV�� .RVWHQ� XQG .RQVWUXNWLRQVJH�
VLFKWVSXQNWH JOHLFKHUPD�HQ EHU�FNVLFKWLJHQ

- $XIEDX YRQ 3URWRW\SHQ� 7HVW XQG ,PSOHPHQWLHUXQJ GLHVHU :HUN]HXJH
- )RUPDOLVLHUXQJ YRQ )HUWLJXQJVZLVVHQ LQ HLQHU :LVVHQVEDVLV XQG ,QWHJUDWLRQ LP

&$33�6\VWHP
- (LQELQGXQJ YRQ )lKLJNHLWHQ ]XU 6HOEVWDQSDVVXQJ� GLH GDV 6\VWHP VHOEVWOHUQHQG

PDFKHQ

,Q $EE� �� LVW GLH $UFKLWHNWXU GHV UHDOLVLHUWHQ 6\VWHPV ,$336 GDUJHVWHOOW� (V LVW HLQ 6\�
VWHP� GDV� ZLH DOOH .RPSRQHQWHQ GHV KLHU YRUJHVWHOOWHQ *HVDPWNRQ]HSWV� DXI HLQHP
('0�6\VWHP EDVLHUW� 'DV $UEHLWVSODQXQJVV\VWHP LVW GLUHNW PLW GHU :LVVHQVEDVLV YHU�
EXQGHQ� ZHOFKH GLH /RJLN GHV 3UR]HVVHV $UEHLWVSODQXQJ HQWKlOW� hEHU 6FKQLWWVWHOOHQ
E]Z� GDV ('0JUHLIW GDV 6\VWHPDXI GLH.RQVWUXNWLRQVGDWHQ� GLH ,QIRUPDWLRQHQ DXVGHU
'LVSRVLWLRQ XQG GLH:HUN]HXJYHUZDOWXQJ ]X� )HUWLJXQJVLQIRUPDWLRQHQ I�U YHUZHQGHWH
)HDWXUHVZHUGHQ�EHU GDV0RGXO ]XU )HDWXUH�$EELOGXQJHEHQIDOOV LQ GHU:LVVHQVEDVLV
KLQWHUOHJW� 'LH )HDWXUH�$EELOGXQJ DUEHLWHW GDEHL HQJ PLW GHQ )XQNWLRQHQ GDV &$0 ]X�
VDPPHQ� %HLP (UNHQQHQ GLHVHU )HDWXUHV LP &$'�0RGHOO ZHUGHQ GDQQ GLH QRWZHQGL�
JHQ )HUWLJXQJVLQIRUPDWLRQHQ LP $UEHLWVSODQ DXIJHQRPPHQ�

�� $,7� (8�,QLWLDWLYH µ$GYDQFHG ,QIRUPDWLRQ 7HFKQRORJ\µ
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(QJLQHHULQJ 'DWD 0DQDJHPHQW �('0�

&$' &$0

'LVSRVLWLRQ

.RQVWUXNWLRQV�
XQG )HUWLJXQJV�

XPJHEXQJ

:HUN]HXJ�
YHUZDOWXQJ

%HQXW]HUREHUIOlFKH

$UEHLWV�
SODQXQJV�
V\VWHP

)HDWXUH�
$EELOGXQJ

:LVVHQV�
EDVLV,$336

$EE� �� $UFKLWHNWXU GHV LQWHJULHUWHQ� DXWRPDWLVLHUWHQ $UEHLWVSODQXQJVV\VWHPV

,$336 >��@

'LHVHV� HQWVSUHFKHQG GHU RELJHQ=LHOH DXIJHEDXWH� LQWHJULHUWH� DXWRPDWLVLHUWH $UEHLWV�
SODQXQJVV\VWHP NDQQ IROJOLFK GHQ ]HLWDXIZlQGLJHQ� DUEHLWVLQWHQVLYHQ 3UR]HVV GHU $U�
EHLWVSODQXQJ HQWVFKHLGHQG UHGX]LHUHQ XQG RSWLPLHUW GLH 5HVVRXUFHQQXW]XQJ� $OV 3UR�
MHNW]LHOH ZXUGHQ IHVWJHOHJW >��@�

- 5HGX]LHUXQJ GHU 7LPH�WR�0DUNHW XP ���
- 9HUULQJHUXQJ GHU .RVWHQ XP ���
- )HKOHUYHUPHLGXQJ LQ .RQVWUXNWLRQ XQG )HUWLJXQJ
- SUl]LVH� NRUUHNWH XQG NODUH 'DUVWHOOXQJ YRQ'DWHQ XQG ,QIRUPDWLRQHQ RKQH ]XVlW]OL�

FKHQ $XIZDQG XQG ]XVlW]OLFKH 5HVVRXUFHQ

����� (LQVDW] GHU :LVVHQVEDVLV ]XU )HUWLJXQJVIROJHHUPLWWOXQJ

:LH LQ .DSLWHO ����� HUOlXWHUW� HQWKlOW GLH :LVVHQVEDVLV I�U GLH (OHNWURQLNSURGXNWLRQ
QLFKW DOOH WKHRUHWLVFK P|JOLFKHQ 3URGXNWLRQVYDULDQWHQ� 6RQGHUIlOOH N|QQHQ LQ GHQ $U�
EHLWVSODQ PLW +LOIH GHV LQWHUDNWLYHQ 3UR]HVV )ORZ�&KDUWV VSlWHU HLQJHI�JW ZHUGHQ
�VLHKH .DSLWHO ������� 3ULQ]LSLHOO LVW GXUFK XPIDQJUHLFKH (LQJDEH YRQ 6RQGHUUHJHOQ LQ
GDV )OXVVGLDJUDPP HLQH YROODXWRPDWLVFKH *HQHULHUXQJ GHV $UEHLWVSODQV P|JOLFK�
'LHVHU $XIZDQG LVW MHGRFK K|KHU DOV GLH KLHU DQJHVWUHEWH (U]HXJXQJ HLQHU 5RKYHUVLRQ
GHV 3ODQV� GLH YRP 3ODQHU DQ GLH VSH]LHOOHQ 5DQGEHGLQJXQJHQ GHV MHZHLOLJHQ 3UR�
GXNWV DQJHSDVVW ZLUG� ,Q DQGHUHQ )HUWLJXQJVEHUHLFKHQ� ZLH GHU VSDQHQGHQ )HUWLJXQJ�
LQ GHQHQ ZHVHQWOLFK PHKU $UEHLWVSOlQH EHQ|WLJW ZHUGHQ DOV LQ GHU (OHNWURQLNSURGXN�
WLRQ� LVW HV MHGRFK DQ]XVWUHEHQ HLQHP|JOLFKVW XPIDVVHQGH:LVVHQVEDVLV DXI]XEDXHQ�
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$XVJHKHQG YRQ GHQ UHOHYDQWHQ (LQJDQJVGDWHQ ZLUG YRP $UEHLWVSODQHU LP 6\VWHP
/2&$0 ]XQlFKVW LQWHUDNWLY HLQH 5RKYHUVLRQ GHV VSlWHUHQ $UEHLWVSODQV HU]HXJW� -H
QDFK 9ROOVWlQGLJNHLW GHU LP 6\VWHP KLQWHUOHJWHQ /RJLN HUIROJW GLHV PHKU RGHU ZHQLJHU
DXWRPDWLVFK� ,VW GDV 6\VWHP LQ GDV EHWULHEOLFKH 'DWHQYHUDUEHLWXQJVV\VWHP LQWHJULHUW�
NDQQ ZlKUHQG GHU (UVWHOOXQJ HLQHV $UEHLWVSODQV DXWRPDWLVFK DXI WHFKQLVFKH RGHU EH�
WULHEOLFKH 'DWHQ� ]XP %HLVSLHO GLH 6W�FNOLVWH� ]XJHJULIIHQ ZHUGHQ� 'DGXUFK ZLUG GLH ,Q�
IRUPDWLRQVJHZLQQXQJ YHUHLQIDFKW XQG GLH 7lWLJNHLW GHV $UEHLWVSODQHUV HUOHLFKWHUW�

6SHLFKHUXQJ DOOHU ORJLVFKHQ
5HJHOQ XQG 9RUJDEHQ I�U GLH

)HUWLJXQJVDEOlXIH
:LVVHQVDNTXLVLWLRQ

EHQXW]HUGHILQLHUWH
'RNXPHQWH

(U]HXJXQJ YRQ
3URGXNWLRQV� XQG
$UEHLWVXQWHUODJHQ

$QNRSSOXQJ DQ
H[WHUQH 6\VWHPH

�('0� 6$3�
X� 'DWHLHQ ]�%�
6W�FNOLVWHQ

$UEHLWVSODQXQJ

$UEHLWVSODQHU

WH[WXHOOH (LQJDEH

:LVVHQVEDVLV

VWDUW

G�

DFW �

DFW �

DFW �

JUDSKLVFKH

DFW �

G�

DFW �

,QWHUDNWLYHU $XIEDX GHV
3URGXNWLRQDEODXIV

'XUFKODXIHQ GHU $NWLRQV�
XQG (QWVFKHLGXQJVEO|FNH

3ODQHU]HXJXQJ

$EIUDJH

)UDJH

$QWZRUW

'DWHQ

�]�%� 5RKYHUVLRQ GHV
$UEHLWVSODQV�

(LQJDEH

$EE� �� =XVDPPHQVSLHO GHU :LVVHQVDNTXLVLWLRQ XQG GHU $UEHLWVSODQXQJ

,Q $EE� �� VLQG GLH ZHVHQWOLFKHQ (OHPHQWH XQG LKUH )XQNWLRQ LP =XVDPPHQZLUNHQ GHU
:LVVHQVEDVLV XQG GHU 3ODQHU]HXJXQJ GDUJHVWHOOW� %HL GHU 3ODQHU]HXJXQJ ZHUGHQ GLH
)OXVVGLDJUDPPH GHU:LVVHQVEDVLV %ORFN I�U %ORFN DEJHDUEHLWHW� ZREHL GLH LPSOHPHQ�
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WLHUWHQ $NWLRQHQ DXVJHI�KUW ZHUGHQ� 'LH QRWZHQGLJHQ $QWZRUWHQ LQ GHQ (QWVFKHL�
GXQJVEO|FNHQZHUGHQ GDEHL HQWZHGHU LQWHUDNWLY YRP $UEHLWVSODQHU JHJHEHQ� RGHU DX�
WRPDWLVFK DXV HLQHU 'DWHQEDQN E]Z� �EHU GDV ('0HUPLWWHOW� IDOOV GLHVH DQ GDV6\VWHP
/2&$0 DQJHEXQGHQ VLQG� )UDJHQ ]XU 3UR]HVVWHFKQRORJLH XQG ]XP 3U�I� E]Z� 4XDOL�
WlWVNRQ]HSW EHDQWZRUWHW GHU 3ODQHU LQ (LQJDEHPDVNHQ�

'LH DQJHVSURFKHQH5RKYHUVLRQ GHV$UEHLWVSODQVZLUG LQ /2&$0PLW HLQHP)XQNWLRQV�
EDXVWHLQ JHQHULHUW �5(3257 /,1(�� �EHU GHQ ]ZHL 7H[W�'DWHLHQ� VRJHQDQQWH 5HSRUW�
)LOHV HU]HXJW ZHUGHQ� (LQH'DWHL GLHQW DOV (UJHEQLVGDWHL XQG 6FKQLWWVWHOOH ]XP LQWHUDN�
WLYHQ 3UR]HVV )ORZ�&KDUW� 'LH ]ZHLWH 'DWHL GLHQW DOV .RQWUROOGDWHL I�U GHQ $UEHLWVSOD�
QHU� GHU QDFK %HHQGLJXQJ RGHU 8QWHUEUHFKXQJ GHU $UEHLWVSODQJHQHULHUXQJ I�U HLQH
%DXJUXSSH DQKDQG GLHVHU 'DWHL GLH JHVDPWH )HUWLJXQJVIROJH �EHUSU�IHQ NDQQ� 'DV
)RUPDW GHU 5HSRUW�)LOHV ZLUG GXUFK %HIHKOH LQ GHQ $NWLRQVEO|FNHQ IHVWJHOHJW�

����� $UEHLWVSODQXQJ PLW GHP LQWHUDNWLYHQ 3UR]HVV )ORZ�&KDUW

1DFKGHP GLH 5RKYHUVLRQ HLQHV $UEHLWVSODQV PLW /2&$0 HUVWHOOW ZXUGH� PXVV GLHVH
ZHLWHUEHDUEHLWHW XQG NRPSOHWWLHUW ZHUGHQ� 'D]X ZXUGH GDV :HUN]HXJ µ,QWHUDNWLYHV
3UR]HVV )ORZ�&KDUWµ HQWZLFNHOW� GDV DXFK ]XU .RRUGLQLHUXQJGHV JHVDPWHQ3UR]HVVHV
$UEHLWVSODQXQJ HLQJHVHW]W ZHUGHQ NDQQ� =XU (U]HXJXQJ YRQ 9DULDQWHQ RGHU EHL JHULQ�
JHQ bQGHUXQJHQ NDQQ GDPLW DXFK HLQ EHUHLWV H[LVWLHUHQGHU $UEHLWVSODQ ZHLWHUEHDUEHL�
WHW ZHUGHQ�

+DXSWDXIJDEHQ LP LQWHUDNWLYHQ 3UR]HVV )ORZ�&KDUW VLQG GLH 'RNXPHQWHQHUVWHOOXQJ
XQG 'RNXPHQWHQYHUZDOWXQJ I�U GLH $UEHLWVSODQXQJ LQ GHU (OHNWURQLNSURGXNWLRQ� (LQH
GHU ZLFKWLJVWHQ )RUGHUXQJHQ EHL GHU (QWZLFNOXQJ ZDU GLH P|JOLFKVW HQJH ,QWHJUDWLRQ
PLW H[WHUQHQ 3URJUDPPHQ� XP GLH 'XUFKJlQJLJNHLW GHU $UEHLWVSODQXQJ ]X JHZlKUOHL�
VWHQ� ,P ,GHDOIDOO VROO VLFK GHU $UEHLWVSODQHU QLFKW PHKUPLW PHKUHUHQ XQWHUVFKLHGOLFKHQ
:HUN]HXJHQ DXVHLQDQGHUVHW]HQ P�VVHQ� 'LH EHQ|WLJWHQ :HUN]HXJH VROOHQ DXWRPD�
WLVFK JHVWDUWHW ZHUGHQ� ZHQQ VLH EHQ|WLJW ZHUGHQ� 'LH $XVJDQJVGDWHQ HLQHV 3UR�
JUDPPV VROOHQ DOV (LQJDEHQ GHV QlFKVWHQ 3URJUDPPV �EHUQRPPHQ ZHUGHQ� RKQH
GDVV GHU %HQXW]HU VLFK PLW VROFKHQ WHPSRUlUHQ 'DWHQ DXVHLQDQGHUVHW]HQ PXVV� 'LH
)RUGHUXQJ QDFK GHU ,QWHJUDWLRQ GHU :HUN]HXJH I�KUW GD]X� GDVV DXFK GLH 9RUJlQJH
YRQ (UVWHOOXQJ� bQGHUXQJ XQG :DUWXQJ XQWHUVFKLHGOLFKHU 'RNXPHQWH XQWHU HLQHU HLQ�
KHLWOLFKHQ 2EHUIOlFKH YHUHLQLJW ZHUGHQ� :HQQ DOOH QRWZHQGLJHQ 'RNXPHQWH XQWHU HL�
QHU 2EHUIOlFKH DQJHOHJW ZHUGHQ XQG HLQH DXWRPDWLVFKH 6LFKHUXQJGHU (UJHEQLVVH JH�
ZlKUOHLVWHW LVW� NDQQ VLFK GHU 3ODQHU JDQ] VHLQHQ .HUQDXIJDEHQ ZLGPHQ�

8QWHU (LQEH]LHKXQJ GHU 5DKPHQEHGLQJXQJHQ GHV ,$336�3URMHNWV ZXUGHQ IROJHQGH
+DXSW]LHOH GHU 6RIWZDUHHQWZLFNOXQJ GHILQLHUW�

- 'XUFKJlQJLJNHLW GHU $UEHLWVSODQXQJ
- 9HUPHLGXQJ UHGXQGDQWHU 'DWHQKDOWXQJ
- $XWRPDWLVLHUXQJ ZLHGHUKROW DXIWUHWHQGHU $UEHLWHQ
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- 8QWHUVW�W]XQJ EHL GHU (UVWHOOXQJ EHQ|WLJWHU 'RNXPHQWH
- (LQEH]LHKXQJ UHOHYDQWHU 6RIWZDUHV\VWHPH

'DV .RQ]HSW GHV LQWHUDNWLYHQ 3UR]HVV )ORZ�&KDUWV LVW LQ $EE� �� GDUJHVWHOOW� 'HU KLQ�
WHUOHJWH %HUHLFK NHQQ]HLFKQHW GLH 7HLODXIJDEHQ� GLH LP 5DKPHQ GHV ,$336�3URMHNWV
UHDOLVLHUW ZXUGHQ� 'LH GLFNHQ 3IHLOH GHXWHQ GLH I�U GDV 3URMHNW UHOHYDQWHQ 'DWHQIO�VVH
DQ� GLH G�QQHQ 3IHLOH NHQQ]HLFKQHQ GHQ =XJULII DXI RSWLRQDOH +LOIVGDWHQ� :LFKWLJH $V�
SHNWH GDEHL ZDUHQ GLH 6FKDIIXQJ HLQHU JHHLJQHWHU 6FKQLWWVWHOOH I�U GHQ ([SRUW GHU $U�
EHLWVSODQGDWHQ LQ GDV 336�6\VWHP 6$3 5�� XQG GLH ,QWHJUDWLRQ LQ HLQ 'RNXPHQWHQ
0DQDJHPHQW 6\VWHP �'06� ]XU 9HUZDOWXQJ GHU $UEHLWVSOlQH XQG $UEHLWVDEODXIEH�
VFKUHLEXQJHQ�

,P 3UR]HVV )ORZ�&KDUW ZLUG GLH HUIRUGHUOLFKH )HUWLJXQJVIROJH GHILQLHUW� GLH %HWULHEV�
PLWWHO]XZHLVXQJ GXUFKJHI�KUW XQG GLH (UVWHOOXQJ YRQ $UEHLWVDEODXIEHVFKUHLEXQJ HU�
P|JOLFKW� 'LH IHUWLJHQ $UEHLWVSOlQH ZHUGHQ DEVFKOLH�HQG HQWZHGHU GLUHNW LQ GLH )RU�
PDWH GHU =LHOV\VWHPH �]� %� 6$35���5HIHUHQ]PRGHOO�'DWHQEDQN� XPJHZDQGHOW RGHU
ZHUGHQ LQ HLQHP JlQJLJHQ 'DWHQIRUPDW �]� %� ([FHO� DEJHVSHLFKHUW� 'DV )RUPDW I�U
GLH 6SHLFKHUXQJ LQWHUQHU 'DWHQ ZXUGH VR IOH[LEHO DXVJHOHJW� GDVV (UZHLWHUXQJHQ MH�
GHU]HLW YRUJHQRPPHQ ZHUGHQ N|QQHQ� (V HQWVSULFKW GHP )RUPDW GHU 5RKYHUVLRQ GHV
$UEHLWVSODQV� GDV YRQ /2&$0 HU]HXJW ZLUG�

,$336 6WDUW�2EHUIOlFKH

GLUHNWHU =XJULII XQG

$UEHLWVSODQ

(GLWLHUEDUNHLW �EHU
3URGXNWLRQVSODQ

6$3 5��
'RNXPHQWHQ

.DSD]LWlW

�5RKYHUVLRQ�

(LQJDEH

�� 2UDFOH 6W�FNOLVWH
�� 3U�INRQ]HSW
�� 4XDOLWlWVNRQ]HSW
�� 3UR]HVVWHFKQRORJLH

/2&$0
.QRZOHGJH $FTXLVLWLRQ 7RRO

]X 6$3 5��

6W�FNOLVWH

$UEHLWVDEODXIEHVFKUHLEXQJ

DXI $UEHLWVVFKULWW EH]RJHQ

%HWULHEVPLWWHO

I�U MHGHQ $UEHLWVVFKULWW

$UEHLWVDEODXIEHVFKUHLEXQJ

DXI $UEHLWVVFKULWW XQG 3URGXNW
EH]RJHQ

$UEHLWVSODQ .RQWUROOSODQ

,QWHUDNWLYHV
3UR]HVV

)ORZ�&KDUW

0DQDJHPHQW

$EE� �� .RQ]HSW HLQHV LQWHUDNWLYHQ 3UR]HVV )ORZ�&KDUW :HUN]HXJV ]XU $UEHLWV�

SODQHUVWHOOXQJ
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,P LQWHUDNWLYHQ 3UR]HVV )ORZ�&KDUW ZHUGHQ GLH 'DWHQ GHV $UEHLWVSODQV LQ JUDSKLVFKHU
)RUP GDUJHVWHOOW �$EE� ���� $QKDQG GLHVHU 'DUVWHOOXQJ NDQQ GHU $UEHLWVSODQHU IRO�
JHQGH $QSDVVXQJHQ XQG .RPSOHWWLHUXQJHQ YRUQHKPHQ�

- $XVVFKQHLGHQ XQG (LQI�JHQ YRQ $UEHLWVVFKULWWHQ
- $XIVSDOWHQ YRQ $UEHLWVVFKULWWHQ
- +LQ]XI�JHQ QHXHU $UEHLWVVFKULWWH
- %HWULHEVPLWWHO]XZHLVXQJ
- $UEHLWVDEODXIEHVFKUHLEXQJ
- $UEHLWVSODQHUVWHOOXQJ

$EE� �� %HQXW]HUREHUIOlFKH GHV LQWHUDNWLYHQ 3UR]HVV )ORZ�&KDUWV

(LQ W\SLVFKHV )ORZ�&KDUW I�U GLH %HVFKUHLEXQJ GHU $UEHLWVDEOlXIH EHVWHKW LQ GHU 5HJHO
DXV HLQHU $EIROJH YRQ $UEHLWVVFKULWWHQ� GLH QDFKHLQDQGHU DXVJHI�KUW ZHUGHQ� ,GHDOHU�
ZHLVH EHVFKUHLEW HLQ VROFKHU $EODXI GLH $UEHLWVIROJH YRP 6WDUW GHU 3URGXNWLRQ ELV ]XP
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(QGSXQNW� $UEHLWVVFKULWWH LQ GHU 3UD[LV N|QQHQ MHGRFK %HGLQJXQJHQ HQWKDOWHQ� GLH GHQ
$EODXI HQWZHGHU JDQ]XQWHUEUHFKHQ �]� %�ZHQQ LUUHSDUDEOH )HKOHU IHVWJHVWHOOW ZHUGHQ�
RGHU XPOHLWHQ �]� %� ZHQQ HLQ 5HSDUDWXU�8QWHUDEODXI HLQJHEHWWHW LVW�� 6R N|QQHQ EHL
GHU %HVFKUHLEXQJ UHODWLY NRPSOL]LHUWH $EODXIElXPH HQWVWHKHQ� GLH PHKUHUH EHGLQJWH
9HU]ZHLJXQJHQ HQWKDOWHQ XQG VRPLW MHGHQ GHQNEDUHQ )DOO GHV $UEHLWVDEODXIV EHU�FN�
VLFKWLJHQ� 'DI�U ZLUG HLQH 'DUVWHOOXQJVDUW JHZlKOW� GLH GHQ +DXSWDEODXI LQ $VWGDUVWHO�
OXQJ DEELOGHW� ]XU hEHUVLFKWOLFKNHLW MHGRFK DOOH YHU]ZHLJWHQ 1HEHQDEOlXIH LQ XQWHUJH�
RUGQHWH 'DUVWHOOXQJHQ DXVJHODJHUW� 'LH )ORZ�&KDUWV HUVWUHFNHQ VLFK LQ GHU 5HJHO �EHU
PHKUHUH 'UXFNVHLWHQ� ZDV YRQ GHU 6RIWZDUH DXWRPDWLVFK XQWHUVW�W]W ZHUGHQ PXVV�

'LH*UXQGIXQNWLRQHQ I�U GLH LQWHUDNWLYH (UVWHOOXQJ XQG bQGHUXQJ GHU )ORZ�&KDUWV VLQG�

- XPIDQJUHLFKH� DEHU QRFK �EHUVFKDXEDUH $Q]DKO YRUJHJHEHQHU JUDILVFKHU (OH�
PHQWH� ]XU $EELOGXQJ GHU UHDOHQ )HUWLJXQJVVFKULWWH

- HLQIDFKHV (LQI�JHQ QHXHU )HUWLJXQJVVFKULWWH LQ HLQ )ORZ�&KDUW� DOOH 2SHUDWLRQHQ
]XU 9HUVFKLHEXQJ EHVWHKHQGHU JUDILVFKHU (OHPHQWH XQG HLQH GDPLW YHUEXQGHQH
8PIRUPDWLHUXQJ GHV 'RNXPHQWV ZHUGHQ DXWRPDWLVFK DQJHVWR�HQ XQG DXVJHI�KUW

:LH EHUHLWV GDUJHVWHOOW� YHUZHQGHW GHU $UEHLWVSODQHU KLHU ]ZHL 6\VWHPH ]XU %HDUEHL�
WXQJ VHLQHU +DXSWDXIJDEHQ�

- 6\VWHP /2&$0� 9HUZDOWXQJ GHU :LVVHQVEDVLV I�U GLH $UEHLWVSODQXQJ XQG (U]HX�
JXQJ YRQ $UEHLWVSODQ�5RKYHUVLRQ

- ,QWHUDNWLYHV 3UR]HVV )ORZ�&KDUW� hEHUQDKPH GHU $UEHLWVSODQ�5RKYHUVLRQHQ� (GL�
WLHUHQ� .RPSOHWWLHUHQ XQG ([SRUWLHUHQ GHU $UEHLWVSOlQH

=XU .RRUGLQDWLRQ GHU 7HLODXIJDEHQ ZXUGH HLQH 6RIWZDUHNRPSRQHQWH HQWZLFNHOW� GLH
/2&$0 XQG GDV LQWHUDNWLYH 3UR]HVV )ORZ�&KDUW QDFKHLQDQGHU VWDUWHW �$EE� ���� =X�
VlW]OLFK �EHUQLPPW GLHVHV 6WDUWHUSURJUDPP GLH $XIJDEH GLH /2&$0�$XVJDEHGDWHQ
PLW GHU 5RKYHUVLRQ HLQHV $UEHLWVSODQHV DXWRPDWLVFK DQ GDV )ORZFKDUWHU�3URJUDPP
ZHLWHU]XUHLFKHQ XQG GDQDFK GLH HQGJ�OWLJH 9HUVLRQ LP 'RNXPHQWHQYHU]HLFKQLV GHV
%HDUEHLWHUV DE]XOHJHQ�

NRPSOHWWLHUWH 9HUVLRQ GHV
$UEHLWVSODQV VSHLFKHUQ E]Z�
DQ 336�6\VWHP ZHLWHUJHEHQ

SU�IHQ� RE LQ /2&$0 QHXH 'DWHQ
HU]HXJW ZXUGHQ XQG GLHVH JJI� DQ
3UR]HVV )ORZ�&KDUW �EHUJHEHQ

/2&$0 VWDUWHQ XQG
DXI %HHQGLJXQJ ZDUWHQ

,QWHUDNWLYHV

3UR]HVV
/2&$0

6\VWHP

6WDUWHU�

SURJUDPP

��

��

'RNXPHQWHQ�

YHU]HLFKQLV

$UEHLWVSODQHU RGHU '06 ��

��

)ORZ�&KDUW

DNWLYLHUW GDV
6WDUWHUSURJUDPP

$EE� �� .RRUGLQDWLRQ GHU 7HLODXIJDEHQ GXUFK GDV 6WDUWHUSURJUDPP
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$XFK I�U GLH ,QWHJUDWLRQ LQ GDV '06 �EHUQLPPW GDV 6WDUWHUSURJUDPP ZLFKWLJH $XIJD�
EHQ�ZHQQGHU9RUJDQJGHU$UEHLWVSODQXQJDXVGHU'06�8PJHEXQJDQJHVWR�HQZLUG�
'DEHL HUKlOW GDV 6WDUWHUSURJUDPP HLQHQ 'DWHLQDPHQ DOV (LQJDQJVSDUDPHWHU� 'LHVH
'DWHL NDQQ HQWZHGHU HLQH OHHUH 9RUODJH RGHU HLQHQ LQ GHU '06�'DWHQEDQN DEJHOHJWHQ
$UEHLWVSODQ HQWKDOWHQ� ,VW GLH (LQJDEHGDWHL OHHU� VR ZLUG HLQ QHXHU 3ODQXQJVYRUJDQJ
JHVWDUWHW� +DQGHOW HV VLFK GDJHJHQ XP HLQHQ YRUKHU HUVWHOOWHQ $UEHLWVSODQ� ZLUG GDV
3UR]HVV )ORZ�&KDUW ]X $QVLFKW E]Z� 1DFKEHDUEHLWXQJ JHVWDUWHW� 'DV '06 QLPPW DQ�
VFKOLH�HQG QHX DQJHOHJWH RGHU QDFKEHDUEHLWHWH $UEHLWVSOlQH DXWRPDWLVFK LQ GLH 'D�
WHQEDQN DXI�

'HU $UEHLWVSODQHU SU�IW LP LQWHUDNWLYHQ 3UR]HVV )ORZ�&KDUW GDV 9RUKDQGHQVHLQ DOOHU
$UEHLWVVFKULWWH LQ GHU JHZ�QVFKWHQ5HLKHQIROJH� %HL %HGDUI ZHUGHQ$UEHLWVVFKULWWHHLQ�
JHI�JW� JHO|VFKW RGHU YHUVFKREHQ� 'DV (LQI�JHQ QHXHU $UEHLWVVFKULWWH NDQQ HQWZHGHU
IUHL HUIROJHQ RGHU �EHU GLH $XVZDKO DXV HLQHU /LVWH PLW YRUGHILQLHUWHQ� W\SLVFKHQ $U�
EHLWVVFKULWWHQ �$EE� ���� (LQHP $UEHLWVVFKULWW N|QQHQ XQWHUVFKLHGOLFKH $WWULEXWH ]XJH�
RUGQHW ZHUGHQ �]� %� 1DPH� $XVVHKHQ�� )�U GLH 'DUVWHOOXQJ ZXUGH GLH %H]HLFKQXQJ
]ZHLVSUDFKLJ UHDOLVLHUW� 'LH /LVWHPLW GHQ W\SLVFKHQ$UEHLWVVFKULWWHQ OlVVW VLFK �EHU HLQH
.RQILJXUDWLRQVGDWHL HLQIDFK HUZHLWHUQ RGHU lQGHUQ�

'HU 3ODQHU NDQQ EHL %HGDUI I�U GLH $UEHLWVVFKULWWH DXFK $UEHLWVDEODXIEHVFKUHLEXQJHQ
HUVWHOOHQ� 'LH 9HUZDOWXQJ GLHVHU 'RNXPHQWH HUIROJW �EHU GDV 'RNXPHQW 0DQDJHPHQW
6\VWHPV �'06�� 'HU $XIUXI I�U GLH (UVWHOOXQJ GLHVHU 'RNXPHQWH HUIROJW DXV GHP)ORZ�
&KDUW KHUDXV� GDV '06 VXFKW GDUDXIKLQ HQWZHGHU H[LVWLHUHQGH %HVFKUHLEXQJHQ I�U HL�
QHQ $UEHLWVVFKULWW RGHU VWHOOW HLQ OHHUHV )RUPEODWW ]XU 9HUI�JXQJ� 'HU $UEHLWVSODQHU
NDQQ DOOJHPHLQH XQG SURGXNWVSH]LILVFKH $UEHLWVDEODXIEHVFKUHLEXQJHQ HUVWHOOHQ� GLH
$XVZDKO GDI�U HUIROJW HEHQIDOOV LP HQWVSUHFKHQGHQ 0HQ� GHV 3UR]HVV )ORZ�&KDUWV
�YJO� $EE� ����

'HQ $UEHLWVVFKULWWHQ LP 3UR]HVV )ORZ�&KDUW VLQG ZHLWHUKLQ DOOH QRWZHQGLJHQ ,QIRUPD�
WLRQHQ I�U GLH (UVWHOOXQJ YRQ .RQWUROOSOlQHQ KLQWHUOHJW �3U�IPHWKRGH� 0DVFKLQH� $XV�
I�KUXQJVDUW� 0HUNPDOH� $Q]DKO GHU 3U�IXQJHQ�� 'LHVH ,QIRUPDWLRQHQ ODVVHQ VLFK HGL�
WLHUHQ� $XV GHP 3UR]HVV )ORZ�&KDUW OlVVW VLFK VR DXWRPDWLVFK HLQH .RQWUROOSODQ LQ 7D�
EHOOHQIRUP JHQHULHUHQ�

1DFK )HUWLJVWHOOXQJ GHU $UEHLWVYRUJDQJVIROJH HUIROJW GLH %HWULHEVPLWWHO]XZHLVXQJ I�U
GLH HLQ]HOQHQ $UEHLWVVFKULWWH� (LQ %HWULHEVPLWWHO ZLUG LQ GLHVHP=XVDPPHQKDQJ DOV $W�
WULEXW HLQHV $UEHLWVVFKULWWV EHWUDFKWHW� ,P (LJHQVFKDIWVEODWW HLQHV $UEHLWVVFKULWWV NDQQ
HLQH /LVWHPLW DOOHQ LQ )UDJH NRPPHQGHQ%HWULHEVPLWWHOQ DXIJHUXIHQZHUGHQ �$EE� ����
'HU $UEHLWVSODQHU ZlKOW GDUDXV HLQ %HWULHEVPLWWHO DXV� 'LH $XVZDKO ZLUG GXUFK HLQH
'LDORJPDVNH XQWHUVW�W]W� LQ GHU GLH %HWULHEVPLWWHO PLW YROOVWlQGLJHQ 1DPHQ KLHUDU�
FKLVFK DQJHRUGQHW VLQG�

'LH /LVWH GHU %HWULHEVPLWWHO �0DVFKLQHQOLVWH� ZLUG YRP 3UR]HVV )ORZ�&KDUW EHL 3UR�
JUDPPVWDUW DXVJHOHVHQ� 'LH %HWULHEVPLWWHO ZHUGHQ EHLVSLHOKDIW GXUFK HLQH VHFKVVWHO�
OLJH 1XPPHU XQG GHQ %HWULHEVPLWWHOQDPHQ LGHQWLIL]LHUW� ,Q GHU 3UR]HVV )ORZ�&KDUW
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'DUVWHOOXQJ ZLUG GLH 0DVFKLQHQQXPPHU QHEHQ GHQ GD]XJHK|ULJHQ $UEHLWVVFKULWWHQ
DQJH]HLJW�

$XVZDKO E]Z� 'HILQLWLRQ YRQ $UEHLWVVFKULWWHQ

$XVZDKO YRUGHILQLHUWHU $UEHLWVVFKULWWH

$XIUXI GHU %HWULHEVPLWWHOOLVWH

$WWULEXWH YRQ $UEHLWVVFKULWWHQ XQG
%HWULHEVPLWWHO]XZHLVXQJ

$EE� �� $XVZDKO YRQ $UEHLWVVFKULWWHQ XQG %HWULHEVPLWWHO]XZHLVXQJ

����� =XVDPPHQZLUNHQ YRQ $UEHLWVSODQXQJV� XQG 336�6\VWHP

)�U GHQ (UIROJ GHV 3URMHNWV ZDU GLH $QNQ�SIXQJ GHV ,$336�6\VWHPV DQ HLQ 336 6\�
VWHP� KLHU 6$3 5��� YRQ HQWVFKHLGHQGHU %HGHXWXQJ� 'LHVHV $QNQ�SIXQJ JHZlKUOHL�
VWHW GLH (LQVHW]EDUNHLW GHV 6\VWHPV LQ GHU EHWULHEOLFKHQ $QZHQGXQJ� GD GDV 336�6\�
VWHP I�U GLH 3ODQ]HLWEHUHFKQXQJHQKHUDQJH]RJHQZHUGHQ VROO� %HL GHU =XZHLVXQJ YRQ
%HWULHEVPLWWHOQ I�U GLH $UEHLWVVFKULWWH HUKlOW GHU 3ODQHU DX�HUGHP =XJULII DXI GLH LP
6$3 5�� YRUKDQGHQH .DSD]LWlWVEHOHJXQJ GHU %HWULHEVPLWWHO�

'LH ,PSRUW� XQG([SRUWIXQNWLRQHQ YRQ336�6\VWHPHQ HUP|JOLFKHQ GHQ $XVWDXVFK YRQ
'DWHQ PLW H[WHUQHQ 6\VWHPHQ XQG HUOHLFKWHUQ VRZRKO GDV HUVWH (LQVSLHOHQ YRQ 'DWHQ
DOV DXFK GLH 'DWHQ�EHUQDKPH LP ODXIHQGHQ %HWULHE� %HL 6$3 ��5 EHILQGHQ VLFK GLH
DXV]XWDXVFKHQGHQ 'DWHQ LQ $XVWDXVFKGDWHLHQ� 'HQ HLJHQWOLFKHQ 'DWHQDXVWDXVFK
EHLP ,PSRUW RGHU ([SRUW VWHXHUQ hEHUQDKPHSDUDPHWHU� 0LW +LOIH YRQ $XVWDXVFKSURIL�
OHQ NDQQ DXI 'HIDXOW�hEHUQDKPHSDUDPHWHU ]XU�FNJHJULIIHQ ZHUGHQ� ZDV KlXILJHU
GXUFK]XI�KUHQGH ,PSRUWH RGHU ([SRUWH YHUHLQIDFKW >��@� )�U GLH ]X LPSRUWLHUHQGHQ $U�
EHLWVSODQGDWHQ ZHUGHQ DXFK VROFKH 'HIDXOW�hEHUQDKPHSDUDPHWHU GHILQLHUW� 'HU $XI�
EDX GHU $XVWDXVFKGDWHL HUIROJW QDFK EHVWLPPWHQ 6\QWD[UHJHOQ� GLH X� D� IHVWOHJHQ� LQ
ZHOFKH 7DEHOOHQIHOGHU GDV5���6\VWHPZHOFKH H[WHUQHQ'DWHQ �EHUQHKPHQ VROO� %HLP
(UVWHOOHQ GHU 'DWHL I�U 6$35�� KLOIW HLQH XPIDQJUHLFKH� DSSOLNDWLRQV�EHUJUHLIHQGH2Q�
OLQH�$QOHLWXQJ �,QWHUIDFH $GYLVHU��



���� *HQHULHUXQJ YRQ $UEHLWVSOlQHQ I�U GLH $EODXIVLPXODWLRQ

/LHJHQ PHKUHUH $XVWDXVFKGDWHLHQ YRU� ZLUG GHU ,PSRUW QDFKHLQDQGHU I�U MHGH $XV�
WDXVFKGDWHL GXUFKJHI�KUW� 9RU GHP ,PSRUW NDQQ HLQH 'DWHLSU�IXQJ GXUFKJHI�KUW ZHU�
GHQ� 'DEHL �EHUSU�IW GDV 5���6\VWHP ]� %� GHQ DQJHJHEHQHQ 3IDG XQG GHQ V\QWDNWL�
VFKHQ $XIEDX GHU $XVWDXVFKGDWHL� $EKlQJLJ YRQ GHU $UW GHU ]X LPSRUWLHUHQGHQ 'DWHQ
I�KUW GDV5���6\VWHPZHLWHUH 3U�IXQJHQ GXUFK� 1DFK $EVFKOXVV GHU 3U�IXQJHQ HUVWHOOW
GDV 6\VWHP HLQ 3U�ISURWRNROO >��@�

)�U GDV =XVDPPHQZLUNHQ GHU 6\VWHPH ZXUGH GHU ,QIRUPDWLRQVIOXVV LQ ]ZHL 5LFKWXQ�
JHQ JHSODQW�

- $XV GHU 5���'DWHQEDQN VROOHQ ,QIRUPDWLRQHQ DXVJHOHVHQ ZHUGHQ� GLH LP LQWHUDNWL�
YHQ 3UR]HVV )ORZ�&KDUW ]XU EHVVHUHQ $QELQGXQJ DQ )LUPHQGDWHQ DQJH]HLJW XQG
YHUZHQGHW ZHUGHQ N|QQHQ� 5HOHYDQW VLQG %HWULHEVPLWWHOGDWHQ �6WDPPGDWHQ� XQG
.DSD]LWlWVLQIRUPDWLRQHQ �%HZHJXQJVGDWHQ��

- 'LH YRP ,$336�6\VWHP HUVWHOOWHQ $UEHLWVSODQYRUODJHQ �%HZHJXQJVGDWHQ� VROOHQ
DQ 6$3 5�� I�U GLH :HLWHUYHUDUEHLWXQJ DOV SHULRGLVFKH 'DWHQ�EHUQDKPH �EHUJH�
EHQ ZHUGHQ� $XV GHQ 'DWHQ N|QQHQ GDQQ ZHLWHUH SURGXNWEHJOHLWHQGH 'DWHQ ZLH
GLH 3ODQ]HLWEHUHFKQXQJ JHQHULHUW ZHUGHQ�

'HU $XIUXI YRQ ,QIRUPDWLRQHQ DXV 6$3 5�� LVW �EHU VHSDUDWH 6$3�HLJHQH $QZHQGXQ�
JHQ P|JOLFK� )�U GHQ ([SRUW YRQ 'DWHQ QDFK 6$35�� ZXUGH GDV 'DWHQIRUPDW IHVWJH�
OHJW� LQ ZHOFKHV GDV 3UR]HVV )ORZ�&KDUW GLH $UEHLWVSODQGDWHQ VFKUHLEW� 'LHVH 'DWHQ
N|QQHQ EHL HLQHU 6$35�� � (LQI�KUXQJ ]XQlFKVW GD]X YHUZHQGHW ZHUGHQ� GLH $UEHLWV�
SOlQH PDQXHOO LQ GLH 'DWHQEDQN HLQ]XJHEHQ� 'DV ,$336�6\VWHP NDQQ LP QlFKVWHQ
6FKULWW I�U GLH GLUHNWHhEHUJDEHGHU'DWHQDQ6$35�� QDFKJHU�VWHW ZHUGHQ� GLHPDQX�
HOOH .RQYHUWLHUXQJ HQWIlOOW�

��� $UEHLWVSOlQH ]XU ,QLWLDOLVLHUXQJ YRQ 6LPXODWLRQVPR�
GHOOHQ

����� (LQVDW] YRQ $UEHLWVSOlQHQ LQ GHU $EODXIVLPXODWLRQ

'LH 1XW]XQJ YRQ EHUHLWV YRUOLHJHQGHQ 'DWHQ DXV DQGHUHQ 3ODQXQJVV\VWHPHQ I�U GHQ
$XIEDX XQG GLH ,QLWLDOLVLHUXQJ YRQ 6LPXODWLRQVPRGHOOHQ LVW HLQ HQWVFKHLGHQGHU 6FKULWW
]XU EHVVHUHQ ,QWHJUDWLRQ YRQ 6LPXODWLRQVWHFKQLNHQ LQ GLH 3ODQXQJVSUR]HVVH >��� ���@�
,Q GLHVHP=XVDPPHQKDQJ VLQG $UEHLWVSOlQH� GLH EHUHLWV LQ EHWULHEOLFKHQ ,QIRUPDWLRQV�
V\VWHPHQ JHVSHLFKHUW VLQG� HLQH LGHDOH 'DWHQTXHOOH I�U $XIJDEH ZLH DXWRPDWLVLHUWHU
0RGHOODXIEDX XQG ,QLWLDOLVLHUXQJ GHU $EODXIVWHXHUXQJ HLQHV 6LPXODWLRQVPRGHOOV�

$UEHLWVSOlQH VWHOOHQ LQQHUKDOE YRQ 6LPXODWLRQVV\VWHPHQ SHUPDQHQWH ,QIRUPDWLRQVRE�
MHNWH GDU� 6LH EH]LHKHQ VLFK DXI GLH ]XJHK|ULJHQ 3URGXNWH XQG JHEHQ I�U GLHVH GLH )HU�
WLJXQJVIROJH DQ�:HQQ I�U GLH 6LPXODWLRQ HLQHU3URGXNWLRQ I�U DOOH KHU]XVWHOOHQGHQ3UR�
GXNWH NRPSOHWWH$UEHLWVSOlQH YRUOLHJHQ� NDQQGLH 6WUXNWXU XQG GLH9HUNQ�SIXQJ GHU %H�



��� � *HQHULHUXQJ YRQ $UEHLWVSOlQHQ I�U GLH $EODXIVLPXODWLRQ

DUEHLWXQJVVWDWLRQHQ GHV HUIRUGHUOLFKH 6LPXODWLRQVPRGHOOV NRPSOHWW DXV GHQ $UEHLWV�
SOlQHQ DEJHOHLWHW ZHUGHQ� $XFK N|QQHQ GHQ HLQ]HOQHQ )HUWLJXQJVVFKULWWHQ GLUHNW
5�VW� XQG %HDUEHLWXQJV]HLWHQ ]XJHRUGQHW ZHUGHQ� 'LHV VHW]W YRUDXV� GDVV HLQH 0D�
VFKLQHQEHOHJXQJ HUIROJW LVW XQG GDVV GLH 3ODQ]HLWEHUHFKQXQJ GXUFKJHI�KUW ZXUGH� (LQ
GHUDUWLJHV 9RUJHKHQ LVW DEHU ]XPHLVW XQJHHLJQHW I�U GHQ $XIEDX YRQ 6LPXODWLRQVPR�
GHOOHQ LQ IU�KHQ 3ODQXQJVSKDVHQ� GD KLHU GLH HLQ]HOQHQ 0DVFKLQHQ QRFK QLFKW IHVWVWH�
KHQ� (LQ =LHO GHU 6LPXODWLRQ NDQQHVHEHQ VHLQ� GLH $Q]DKO GHU QRWZHQGLJHQ0DVFKLQHQ
]X HUPLWWHOQ� 'DQQ N|QQHQ $UEHLWVSOlQH HLQJHVHW]W ZHUGHQ� XP GLH QRWZHQGLJHQ 3UR�
GXNWLRQVVFKULWWH XQG GHUHQ $EODXIUHLKHQIROJH ]X GHILQLHUHQ� 'DV 6LPXODWLRQVV\VWHP
OHLVWHW GLH =XRUGQXQJ DXI NRQNUHWH 0DVFKLQHQ XQG HUPLWWHOW GRUW GLH %HDUEHLWXQJV]HL�
WHQ�

,Q NRPSOHWWHQ $UEHLWVSOlQHQ VLQG I�U GLH HLQ]HOQHQ )HUWLJXQJVVFKULWWH 9RUJDEH]HLWHQ
HQWKDOWHQ� GLH LQ GHU $UEHLWVYRUEHUHLWXQJ EHL GHU 3ODQ]HLWEHUHFKQXQJ HUPLWWHOW ZHUGHQ�
'LHVH 9RUJDEH]HLWHQ N|QQHQ GLUHNW I�U GLH 6LPXODWLRQ KHUDQJH]RJHQ ZHUGHQ� ZHQQ
QLFKW HUVW ZlKUHQG HLQHV 6LPXODWLRQVODXIV GLH %HDUEHLWXQJV]HLWHQ EHUHFKQHW ZHUGHQ
VROOHQ� (LQH W\SLVFKH $QJDEH I�U HLQH 9RUJDEH]HLW LQ HLQHP$UEHLWVSODQ GHU (OHNWURQLN�
SURGXNWLRQ LVW GLH %HDUEHLWXQJV]HLW I�U ��� 3URGXNWH�

����� *HQHULHUXQJ YRQ $UEHLWVSOlQHQ I�U GLH 5HIHUHQ]PRGHOO�'DWHQ�
EDQN

'LH ]X %HJLQQ GHV .DSLWHOV EHVFKULHEHQH VFKQHOOH 0HWKRGH $UEHLWVSOlQH I�U VSH]LHOOH
3URGXNWH ]X JHQHULHUHQ� VROO QXQ GD]X YHUZHQGHW ZHUGHQ� GLHVH $UEHLWVSOlQH I�U GLH
5HIHUHQ]PRGHOO�'DWHQEDQN XQG VRPLW I�U GLH 6LPXODWLRQ QXW]EDU ]X PDFKHQ� 'DEHL
ZLUG GLH JOHLFKH 9RUJHKHQVZHLVH DQJHZDQGW ZLH EHLP :HE�EDVLHUWHQ 'DWHQLPSRUW
QHXHU 0DVFKLQHQ RGHU ZLH EHLP ,PSRUW GHU $UEHLWVSOlQH LQ HLQ 336�6\VWHP�

9RP UHDOLVLHUWHQ $UEHLWVSODQXQJVV\VWHP ZLUG HLQH &69�'DWHL PLW GHU 6WUXNWXU GHU $U�
EHLWVSODQGDWHQ GHU 5HIHUHQ]PRGHOO�'DWHQEDQN HU]HXJW� 'DV SULQ]LSLHOOH 9RUJHKHQ
ZXUGH EHUHLWV XQWHU .DSLWHO ����� EHVFKULHEHQ� 'DEHL NRPPW EHL GHU 9HUJDEH GHU 3UL�
PlUVFKO�VVHO ZLHGHU GDV HUZlKQWH 9LVXDO�%DVLF 7RRO ]XP (LQVDW]� 'LH HU]HXJWH 'DWHL
NDQQ �EHU GLH ,PSRUW�)XQNWLRQ YRQ $&&(66 GLUHNW LQ GLH 'DWHQEDQN �EHUQRPPHQ
ZHUGHQ �$EE� ���� 'LH $UEHLWVSOlQH VSLHOHQ HLQH HQWVFKHLGHQGH 5ROOH EHL GHU *HQHULH�
UXQJ YRURSWLPLHUWHU $XIWUDJVUHLKHQIROJHQ� GD �EHU VLH GLH %HUHFKQXQJ GHU %HDUEHL�
WXQJV]HLWHQ I�U 3URGXNWLRQVDXIWUlJH XQG GLH $XIWUDJVHLQODVWXQJ GXUFKJHI�KUW ZHUGHQ
�VLHKH .DSLWHO �����

'LH REHQ DQJHVSURFKHQH %HDUEHLWXQJV]HLWHQ I�U ��� 3URGXNWH� GLH LQ $UEHLWVSOlQHQ
]X GHQ HLQ]HOQHQ )HUWLJXQJVVFKULWWHQ KLQWHUOHJW VHLQ N|QQHQ� ZHUGHQ LQ hEHUHLQVWLP�
PXQJ PLW GHP .RQ]HSW GHU PDVFKLQHQQDKHQ 6LPXODWLRQVNRPSRQHQWHQ HEHQIDOOV LQ
GHU 'DWHQEDQN JHVSHLFKHUW� 'LHVH =HLWHQ VWHOOW HLQH ZHLWHUH 0HWKRGH ]XU (UPLWWOXQJ
GHU %HDUEHLWXQJV]HLW ZlKUHQG GHU 6LPXODWLRQ GDU�



���� *HQHULHUXQJ YRQ $UEHLWVSOlQHQ I�U GLH $EODXIVLPXODWLRQ

&69�'DWHL DXV GHP LQWHUDNWLYHQ 3UR]HVV )ORZ�&KDUW

,PSRUW LQ GLH
5HIHUHQ]PRGHOO�

'DWHQEDQN�,QKDOW

'DWHQEDQN

$EE� �� ,PSRUW YRQ $UEHLWVSODQGDWHQ DXV GHP LQWHUDNWLYHQ 3UR]HVV )ORZ�&KDUW LQ

GLH 5HIHUHQ]PRGHOO�'DWHQEDQN



� 6FKQLWWVWHOOHQ ]XU 6LPXODWLRQ XQG :HUN]HXJH
I�U GLH $QZHQGXQJ

$XVGHU EHVFKULHEHQHQ'DWHQEDQNPLW $QODJHQ�3URGXNWHQ XQG $UEHLWVSOlQHQP�VVHQ

GHUHQ %HVFKUHLEXQJHQ �EHU 'DWHQVFKQLWWVWHOOHQ ]X GHQ JHZ�QVFKWHQ 6LPXODWLRQVV\�

VWHPHQ WUDQVIHULHUW ZHUGHQ �$EE� ���� 'LHVH 6FKQLWWVWHOOHQ VLQG GDV %LQGHJOLHG ]ZL�

VFKHQ GHU 5HIHUHQ]PRGHOO�'DWHQEDQN XQG GHQ 6LPXODWRUHQ XQG KDEHQ GLH $XIJDEH

GLH 'DWHQVWUXNWXU GHV 5HIHUHQ]PRGHOOV LQ GDV )RUPDW GHV MHZHLOLJHQ =LHOVLPXODWRUV ]X

WUDQVIHULHUHQ� $QZHQGXQJVZHUN]HXJH HUOHLFKWHUQ GLHVHQ 'DWHQWUDQVIHU GXUFK EHQXW�

]HUIUHXQGOLFKH $XVZDKO� XQG 6WUXNWXULHUXQJVPHFKDQLVPHQ�

'D HV ELV KHXWH NHLQ VWDQGDUGLVLHUWHV 'DWHQIRUPDW I�U 6LPXODWLRQVPRGHOOH RGHU I�U GHQ

$XVWDXVFK YRQ6LPXODWLRQVEDXVWHLQHQ JLEW�PXVV GHU]HLW QRFK I�U MHGHQ 6LPXODWRU HLQH

HLJHQH 6FKQLWWVWHOOH EHUHLWJHVWHOOW ZHUGHQ� )DOOV MHGRFK DXV %HVWUHEXQJHQ ZLH GHP

,626WDQGDUG67(3� GHU8QLILHG0RGHOOLQJ /DQJXDJH �80/� RGHU GHU+LJK /HYHO$UFKL�

WHFWXUH �+/$� HLQ VWDQGDUGLVLHUWHV)RUPDW KHUYRUJHKW� NDQQ GLHVHV MHGHU]HLW GXUFKHLQH

GDI�U YRUJHVHKHQH6FKQLWWVWHOOH JHQHULHUW ZHUGHQ�'HU ,QKDOW GHU 'DWHQEDQN LVW GDUDXI�

KLQ DXVJHOHJW� GDVV GHU QRWZHQGLJHPDVFKLQHQQDKH ,QIRUPDWLRQVEHGDUI I�U GLH$EODXI�

VLPXODWLRQ ZHLWHVWJHKHQG DEJHGHFNW LVW� (V OLHJW DQ GHQ 6LPXODWRUHQ� ZLH XQG ZHOFKH

'DWHQ �EHUQRPPHQ ZHUGHQ N|QQHQ�

5HIHUHQ]PRGHOO

6LPXODWRUHQ

� � � Q

)RUPDWH

'//

$QODJHQ�
VSH]LILNDWLRQHQ

/RJLNEDXVWHLQH

7DNW]HLWHQ
0RGHOOLHUXQJV�

SDUDPHWHU � �GDWHQ

'DWHQSIOHJH

6FKQLWWVWHOOHQ XQG:HUN]HXJH

'DWHQWUDQVIHU

'DWHQHLQJDEH

'%��(UZHLWHUXQJ

.RPSRQHQWHQDXVZDKO

7UDQVIRUPDWLRQVUHJHOQ

3RVWSUR]HVVRUHQ

QHXWUDOH
'DWHQEDVLV

$EE� �� $XIJDEHQ GHU 6FKQLWWVWHOOHQ XQG :HUN]HXJH



���� 6FKQLWWVWHOOHQ ]XU 6LPXODWLRQ XQG :HUN]HXJH I�U GLH $QZHQGXQJ

��� $UW XQG )XQNWLRQDOLWlW GHU 6FKQLWWVWHOOHQ

)�U GHQP|JOLFKHQ (LQVDW] GHU KLHU HQWZLFNHOWHQPDVFKLQHQQDKHQ6LPXODWLRQVNRPSR�

QHQWHQ LQ6LPXODWRUHQ VLQG HLQLJH5DQGEHGLQJXQJHQ DXVVFKODJJHEHQG�+DXSWYRUDXV�

VHW]XQJ LVW� GDVV HV GHU =LHOVLPXODWRU HUODXEW0RGHOONRPSRQHQWHQ YRQ ([WHUQ KLQ]X]X�

ODGHQ� 'HU (LQVDW] H[WHUQHU .RPSRQHQWHQ ZLUG HUVFKZHUW RGHU XQP|JOLFK JHPDFKW�

ZHQQ GLH (LQJDEH RGHU 3URJUDPPLHUXQJ YRQ 6LPXODWLRQVEDXVWHLQHQ QXU LP JHVFKORV�

VHQHQ 6\VWHPP|JOLFK LVW XQG ZHQQ0RGHOOH QXU DOV *DQ]HV JHVSHLFKHUW ZHUGHQ N|Q�

QHQ� :�QVFKHQVZHUW I�U GHQ (LQVDW] GHU 5HIHUHQ]EDXVWHLQH LVW GLH 0|JOLFKNHLW 0R�

GHOONRPSRQHQWHQ XQG /RJLNHQ LQ JHVRQGHUWHQ 'DWHLHQ ]X KLQWHUOHJHQ RGHU GLHVH �EHU

,PSRUWIXQNWLRQHQ DXV GHILQLHUWHQ )RUPDWHQ HLQ]XOHVHQ� 'LH PHLVWHQ PRGHUQHQ 6LPX�

ODWRUHQ LP%HUHLFK GHU$EODXIVLPXODWLRQ VLQG I�U GLH 9HUZHQGXQJ YRQ H[WHUQHQ%DXVWHL�

QHQ JHHLJQHW� %HLVSLHOH GDI�U VLQG $5(1$� $XWR0RG� 48(67� 6,03/(��� 6LPSOH[ ,,,

RGHU :LWQHVV�

)�U GDV =XVDPPHQZLUNHQ YRQ 6LPXODWRUHQ PLW H[WHUQHQ 6\VWHPHQ JLEW HV XQWHU�

VFKLHGOLFKH 6WXIHQ GHU ,QWHJUDWLRQ� ZREHL HLQ 6\VWHP HKHU DNWLYHV RGHU HKHU SDVVLY

VHLQ NDQQ �$EE� ���� $XI GHU HLQHQ 6HLWH HU]HXJW HLQ H[WHUQHV 6\VWHP 'DWHQ I�U GHQ

6LPXODWRU� DXI GHU DQGHUHQ JUHLIW GHU 6LPXODWRU DXI H[WHUQH 'DWHQ ]X� %HL GHU (U]HX�

JXQJ YRQ 'DWHQ I�U HLQHQ 6LPXODWRU NDQQ XQWHUVFKLHGHQ ZHUGHQ� RE GLUHNW GHVVHQ LQ�

WHUQHV )RUPDW JHQHULHUW ZLUG �� GHU 6LPXODWRU OLHVW GLHVH 'DWHQ GDQQ ZLH LQWHUQH 'DWHQ

�� RGHU RE6WHXHUDQZHLVXQJHQGHV6LPXODWRUV JHQHULHUW ZHUGHQ� ,Q GLHVHP)DOO ZHUGHQ

LP 6LPXODWRU DQKDQG GHU 6WHXHUDQZHLVXQJHQ YRUEHUHLWHWH 6WUXNWXUHQ LQVWDQ]LLHUW RGHU

QHXH 6WUXNWXUHQ JHQHULHUW�

GLUHNWH (U]HXJXQJ GHV
VLPXODWRUVSH]LILVFKHQ

)RUPDWV

HLQPDOLJHU =XJULII
DXI H[WHUQH 'DWHQ
YRP 6LPXODWRU DXV

.RSSOXQJ GHV

H[WHUQHV 6\VWHP 6LPXODWRU

6LPXODWRUV PLW
H[WHUQHQ 'DWHQ�

&25%$

(U]HXJXQJ HLQHV
6WHXHUIRUPDWV GHV

6LPXODWRUV

DNWLYHV 6\VWHP

TXHOOHQ

R� +/$

]� %�

'DWHQ

�EHU

$EE� �� 6FKQLWWVWHOOHQ ]ZLVFKHQ H[WHUQHQ 6\VWHPHQ XQG 6LPXODWRUHQ

%HL =XJULII DXI H[WHUQH 'DWHQ YRP6LPXODWRU DXV JLEW HV GLH0|JOLFKNHLW� GDVV'DWHQEH�

VWlQGH HLQPDOLJ EHLP$XIEDX RGHU EHL GHU ,QLWLDOLVLHUXQJ HLQHV0RGHOOV JHOHVHQZHUGHQ
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RGHU GDVV GHU 6LPXODWRU ZlKUHQG GHV 6LPXODWLRQVODXIV SHUPDQHQW DXI H[WHUQH� DXFK
G\QDPLVFKH 'DWHQEHVWlQGH RGHU DQGHUH 6LPXODWLRQVPRGHOOH ]XJUHLIW� 'DGXUFK N|Q�
QHQ EHLVSLHOVZHLVH 6LPXODWLRQVNRPSRQHQWHQ LQ H[WHUQHQ 6SH]LDOVLPXODWRUHQ DEJHELO�
GHW RGHU UHDOH $QODJHQNRPSRQHQWHQ DQ GLH 6LPXODWLRQ DQJHVFKORVVHQ ZHUGHQ�

8P HLQ]HOQH 0DVFKLQHQ DXV GHU 5HIHUHQ]PRGHOO�'DWHQEDQN LQ HLQHQ 6LPXODWRU �EHU�
QHKPHQ ]X N|QQHQ�PXVV GDV'DWHQIRUPDW GHV 6LPXODWRUV EHNDQQW VHLQ RGHU HVPXVV
GLH 0|JOLFKNHLW JHEHQ0DVFKLQHQGDWHQ YRQ H[WHUQ �EHU HLQH 6WHXHUGDWHL LP 6LPXODWRU
]X GHILQLHUHQ� 'LH EHQ|WLJWHQ'DWHQZHUGHQ DXV GHU 'DWHQEDQN DXVJHOHVHQ XQG LQ GDV
HQWVSUHFKHQGH )RUPDW JHEUDFKW� ,P 6LPXODWRU N|QQHQ GLHVH 0DVFKLQHQ GDQQ ZLH LQ�
WHUQH .RPSRQHQWHQ YHUZHQGHW ZHUGHQ� 'LHVHV 9RUJHKHQ ZXUGH H[HPSODULVFK I�U GHQ
6LPXODWRU 48(67 GHU )LUPD 'HQHE XQG 6,03/(�� GHU )LUPD 7HFQRPDWL[ UHDOLVLHUW�
)�U 48(67 ZLUG GLUHNW HLQ 6LPXODWRU�LQWHUQHV )RUPDW HU]HXJW� I�U 6,03/(�� ZHUGHQ
6WHXHUGDWHLHQ JHQHULHUW�

����� 6WUXNWXULHUXQJ GHU =LHOGDWHQ I�U GLH 6LPXODWLRQ

,Q $EE� �� LVW GLH )XQNWLRQDOLWlW GHU 6FKQLWWVWHOOHQ GDUJHVWHOOW� 6LH UHDOLVLHUHQ LQ 9HUELQ�
GXQJ PLW GHQ $QZHQGXQJVZHUN]HXJHQ GHQ 'DWHQWUDQVIHU� ,Q GHQ 6FKQLWWVWHOOHQ VLQG
GLH 7UDQVIRUPDWLRQVUHJHOQ HQWKDOWHQ� GLH HLQH hEHUVHW]XQJ GHU 5HIHUHQ]EDXVWHLQH
DXV GHU 'DWHQEDQN LQ GDV =LHOIRUPDW HUODXEHQ�

6LPXODWRU

0RGHOO�
HOHPHQW

6FKQLWWVWHOOHQ

%DXVWHLQ

2EMHNW

,QIRUPDWLRQV�
REMHNW

:HUN]HXJH

5HIHUHQ]PRGHOO
1HXWUDOH

'DWHQEDVLV

$UEHLWVSODQ

6W�FNOLVWH

3URGXNW

(LJHQVFKDIWHQ

)HUWLJXQJVHLQKHLW

/RJLN �3UR]HVV�

(LJHQVFKDIWHQ

SK\VLNDOLVFKHV
2EMHNW

SK\VLNDOLVFKHU
%DXVWHLQ

WHPSRUlU

SHUPDQHQW

7UDQVIRUPDWLRQ

,QWHUDNWLRQ

ORJLVFKHU
%DXVWHLQ

$UEHLWVSODQ

$XIWUDJ

)HUWLJXQJVHLQKHLW

1HW]ZHUN

3URGXNW

$EE� �� 6FKQLWWVWHOOHQ ]ZLVFKHQ 'DWHQEDQN XQG 6LPXODWRU
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$XIJDEH GHU 6FKQLWWVWHOOHQ XQG $QZHQGXQJVZHUN]HXJH LVW HV GXUFK 7UDQVIRUPDWLRQ
XQG ,QWHUDNWLRQPLW GHP%HQXW]HU GLH 5HIHUHQ]EDXVWHLQH DXV GHU 'DWHQEDQN VR DXI]X�

EHUHLWHQ� GDVV I�U GHQ =LHOVLPXODWRU YHUZHUWEDUH0RGHOOHOHPHQWH HQWVWHKHQ� 'HU ZLFK�

WLJVWH 8QWHUVFKLHG EHVWHKW GDEHL ]ZLVFKHQ SK\VLNDOLVFKHQ XQG ORJLVFKHQ %DXVWHLQHQ

XQG2EMHNWHQ LP 6LPXODWRU� 3K\VLNDOLVFKH 0RGHOOHOHPHQWH ODVVHQ VLFK GXUFK HLQIDFKH
7UDQVIRUPDWLRQ DXV GHQ JHVSHLFKHUWHQ 'DWHQ GHU QHXWUDOHQ 'DWHQEDVLV JHZLQQHQ�
1XU GDV =LHOIRUPDW PXVV EHNDQQW VHLQ� DOOH QRWZHQGLJHQ 'DWHQ VLQG EHUHLWV YRUKDQ�
GHQ� /RJLVFKH 0RGHOOHOHPHQWH N|QQHQ QXU GXUFK ,QWHUDNWLRQ PLW GHP %HGLHQHU JHQH�
ULHUW ZHUGHQ� HV VHL GHQQ� PDQ VWHOOW VSH]LHOOH 0HFKDQLVPHQ ]XU 9HUI�JXQJ GLHVH DXI
DQGHUHP :HJH ]X EHVFKDIIHQ� ZDV MHGRFK DXIZHQGLJ LVW XQG LQ GDV *HELHW GHU DXWR�
PDWLVFKHQ 0RGHOOJHQHULHUXQJ IlOOW >��� ���� ���@�

/RJLVFKH 0RGHOOHOHPHQWH VLQG QRWZHQGLJ� ZHQQ QHEHQ HLQ]HOQHQ 0DVFKLQHQ RGHU
3URGXNWHQ DXFK )HUWLJXQJVV\VWHPH DQKDQG GHV 5HIHUHQ]PRGHOOV EHUHLWJHVWHOOW ZHU�
GHQ VROOHQ� 'DEHL ZHUGHQ ,QIRUPDWLRQHQ ]X 1HW]ZHUNHQ� *UXSSHQ VRZLH ]X $XIWUlJHQ
EHQ|WLJW� 8P GLHVH LQ ,QWHUDNWLRQ PLW GHP %HQXW]HU ]X HUKDOWHQ� VLQG :HUN]HXJH QRW�
ZHQGLJ� ZHOFKH DXI GLH VSH]LHOOHQ $QIRUGHUXQJHQ DEJHVWLPPW VLQG�

,Q $EE� �� LVW GDV 9RUJHKHQ EHL GHU 'HILQLWLRQ YRQ )HUWLJXQJVV\VWHPHQ GDUJHVWHOOW�
'LHVH N|QQHQ� ZLH LQ .DSLWHO ����� �6� ��� GDUJHVWHOOW� DXV %HUHLFKHQ EHVWHKHQ� GLH RII�
OLQH� RQ�OLQH RGHU LQ�OLQH DXIJHEDXW VLQG� :HUN]HXJH ]XU %HVFKUHLEXQJ YRQ 6\VWHPHQ
P�VVHQ GLHVH 0|JOLFKNHLWHQ EHUHLWVWHOOHQ� 'DKHU HUIROJW QDFK GHU $XVZDKO DOOHU EHQ|�
WLJWHU .RPSRQHQWHQ XQG GHU )HVWOHJXQJ� I�U ZHOFKH )HUWLJXQJVSUR]HVVH GLHVH HLQ�
VHW]EDU VLQG� GLH 'HILQLWLRQ YRQ $EKlQJLJNHLWHQ� 'DPLW ODVVHQ VLFK )HUWLJXQJVOLQLHQ
XQG )HUWLJXQJVLQVHOQ EHVFKUHLEHQ� 'DQDFK ZHUGHQ .DSD]LWlWVJUXSSHQ PDUNLHUW� GLH
DXV PHKUHUHQ 0DVFKLQHQ EHVWHKHQ� GLH GHQ JOHLFKHQ )HUWLJXQJVVFKULWW HLQHV $UEHLWV�
SODQV EHDUEHLWHQ� .DSD]LWlWVJUXSSHQ ZHUGHQ EHQ|WLJW XP ]� %� GLH 9HUWHLOXQJ GHV %H�
VW�FNLQKDOWV DXI PHKUHUH %HVW�FNDXWRPDWHQ �%DODQFLQJ� ZlKUHQG HLQHV 6LPXODWLRQV�
ODXIV ]X EHU�FNVLFKWLJHQ�

1DFKGHP GDV )HUWLJXQJVV\VWHP PLW VHLQHQ 0DVFKLQHQ XQG 9HUQHW]XQJHQ IHVWJHOHJW
ZRUGHQ LVW� ZHUGHQ GLH ]X IHUWLJHQGHQ 3URGXNWH DXV GHU 'DWHQEDQN DXVJHZlKOW� 'LHVH
ZHUGHQ GXUFK LKUH DOOJHPHLQHQ (LJHQVFKDIWHQ� GLH 6W�FNOLVWH �%DXHOHPHQWHNODVVHQ�
XQG GHQ $UEHLWVSODQ GHILQLHUW� 8P HLQH 6LPXODWLRQ GXUFKI�KUHQ ]X N|QQHQ� ZHUGHQ GLH
YRUKDQGHQHQ %DXHOHPHQWHNODVVHQ PLW GHQ )HUWLJXQJVHLQKHLWHQ DEJHJOLFKHQ� GDPLW
JHZlKUOHLVWHW LVW� GDVV DOOH %DXHOHPHQWH EHVW�FNW ZHUGHQ N|QQHQ� %HL GHU 'HILQLWLRQ
YRQ5DQGEHGLQJXQJHQZHUGHQ 9RUJDEHQ XQG5HVWULNWLRQHQ GXUFK GHQ $QZHQGHU IHVW�
JHOHJW� GDPLW GLH 6LPXODWLRQ UHDOLWlWVQDK DUEHLWHQ NDQQ� 6R NDQQ EHLVSLHOVZHLVH YRQ
YRUQKHUHLQ EHNDQQW VHLQ� GDVV HLQ 3URGXNW LPPHU DXI HLQHU /LQLH JHIHUWLJW ZHUGHQ VROO
�5HQQHUOLQLH��
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7UDQVIRUPDWLRQ

,QWHUDNWLRQ

5HIHUHQ]PRGHOO )XQNWLRQDOLWlW GHU 6FKQLWWVWHOOHQ XQG :HUN]HXJH

)HUWLJXQJV��
V\VWHPH

3URGXNWH

0DVFKLQHQ �� $XVZDKO GHU 5HIHUHQ]EDXVWHLQH
�� 8PZDQGHOQ GHU 'DWHQ LQ $XVJDEHIRUPDW
�� %HUHLWVWHOOXQJ GHU 'DWHQ

�� $XVZlKOHQ DOOHU EHQ|WLJWHQ .RPSRQHQWHQ
�� )HVWOHJXQJ GHU P|JOLFKHQ 9HUZHQGXQJ
�� 'HILQLWLRQ YRQ $EKlQJLJNHLWHQ �/LQLHQ�
�� 'HILQLWLRQ YRQ .DSD]LWlWVJUXSSHQ
�� $XVZlKOHQ GHU 3URGXNWH
�� $EJOHLFK GHU %DXHOHPHQWHNODVVHQ
�� (LQJDEH YRQ 5DQGEHGLQJXQJHQ
�� �7DNW]HLWEHUHFKQXQJ�
�� 8PZDQGHOQ GHU 'DWHQ LQ $XVJDEHIRUPDW
��� %HUHLWVWHOOXQJ GHU 'DWHQ
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$EE� �� $QZHQGXQJVP|JOLFKNHLWHQ GHU 5HIHUHQ]PRGHOO�'DWHQEDQN

9RU GHU *HQHULHUXQJ GHU =LHOGDWHQ I�U GHQ 6LPXODWRU LVW ]X HQWVFKHLGHQ� RE GLH 3UR�

GXNWH DXVVFKOLH�OLFK DXV GHU5HIHUHQ]PRGHOO�'DWHQEDQN JHQHULHUW ZHUGHQ VROOHQ RGHU

RE LP 6LPXODWRU ZHLWHUH 3URGXNWH JHQHULHUW ZHUGHQ� ,VW GLHV GHU )DOO� P�VVHQ GLH 0D�

VFKLQHQORJLNHQ LQ )RUP GHU KLQWHUOHJWHQ /RJLNEDXVWHLQH PLW DQ GHQ 6LPXODWRU �EHUJH�

EHQ ZHUGHQ� ,P DQGHUHQ )DOO VLQG JHWDNWHWH $XIWUlJH DXVUHLFKHQG� GD GLH %HUHFKQXQJ

GHU 7DNW]HLWHQ GDEHL EHUHLWV LP 9RUIHOG HUIROJHQ NDQQ� $OOHUGLQJV P�VVHQ GDI�U GLH WDW�

VlFKOLFK YHUZHQGHWHQ 0DVFKLQHQ EHNDQQW VHLQ�



���� 6FKQLWWVWHOOHQ ]XU 6LPXODWLRQ XQG :HUN]HXJH I�U GLH $QZHQGXQJ

����� (UPLWWOXQJ YRQ 7DNW]HLWHQ LQ GHU $EODXIVLPXODWLRQ

:LH EHUHLWV LQ .DSLWHO ����� �6� ��� HU|UWHUW LVW HVP|JOLFK LQ GHU5HIHUHQ]PRGHOO�'DWHQ�
EDQN XQWHUVFKLHGOLFK JHQDXH ,QIRUPDWLRQHQ ]XU %HUHFKQXQJ YRQ )HUWLJXQJV]HLWHQ DE�
]XOHJHQ� :HUGHQ 6LPXODWLRQVNRPSRQHQWHQ DXV GHU 'DWHQEDQN DQ GLH 6LPXODWLRQ
�EHUJHEHQ� PXVV JHSU�IW ZHUGHQ� ZHOFKH 'DWHQ I�U GLH %HUHFKQXQJHQ KHUDQJH]RJHQ
ZHUGHQ VROOHQ� 'DV )OXVVGLDJUDPP GD]X LVW LQ $EE� �� GDUJHVWHOOW�

6WDUW

(QGH

/RJLNEDXVWHLQ
YRUKDQGHQ"

'LIIHUHQ]LHUWH
/HLVWXQJ YRU�
KDQGHQ"

7KHRUHWLVFKH
/HLVWXQJ YRU
KDQGHQ"

MD MD MD

QHLQ QHLQ QHLQ

5�FNJDEH � 5�FNJDEH � 5�FNJDEH �

5�FN�
JDEH �

$EE� �� 3U�IXQJ YHUI�JEDUHU ,QIRUPDWLRQHQ ]XU )HUWLJXQJV]HLWEHUHFKQXQJ

-H QDFKGHP� ZHOFKH 'DWHQ YRUKDQGHQ VLQG� P�VVHQ HQWVSUHFKHQGH %HUHFKQXQJVIRU�

PHOQ I�U GLH )HUWLJXQJV]HLWHQ LPSOHPHQWLHUW ZHUGHQ� KLHU DP %HLVSLHO YRQ %HVW�FNDX�

WRPDWHQ�

/RJLNEDXVWHLQ

,VW HLQ /RJLNEDXVWHLQ YRUKDQGHQ� �EHUQLPPW GLHVHU GLH %HUHFKQXQJ GHU )HUWLJXQJV]HLW

DQKDQG GHU YRUJHJHEHQHQ 3DUDPHWHU�

WORJLN >V@  I �0DVFKLQHQ�� 3URGXNWSDUDPHWHU�

'LIIHUHQ]LHUWH /HLVWXQJ

'LH GLIIHUHQ]LHUWH /HLVWXQJ LVW LQ %(�K EH]RJHQ DXI GLH MHZHLOLJH %DXHOHPHQWHNODVVH

DQJHEHQ� 'LH )HUWLJXQJV]HLW HUUHFKQHW VLFK DXV GHU 6XPPH GHU %HVW�FN]HLWHQ MH

%DXHOHPHQWNODVVH�

WGLII >V@  
Q

L
�

$Q]%(L � /HLVWXQJL 
 ����

7KHRUHWLVFKH /HLVWXQJ

'LH WKHRUHWLVFKH /HLVWXQJ EH]LHKW VLFK DXI GLH *HVDPW]DKO GHU %DXHOHPHQWH DXI HLQHU

/HLWHUSODWWH�

WWKHR >V@  $Q]%( � /HLVWXQJWKHR 
 ����



��� � 6FKQLWWVWHOOHQ ]XU 6LPXODWLRQ XQG :HUN]HXJH I�U GLH $QZHQGXQJ

����� .RQ]HSWLRQ HLQHU IOH[LEOHQ 'DWHQVFKQLWWVWHOOH

)�U GLH 5HDOLVLHUXQJ GHU 'DWHQVFKQLWWVWHOOHQ ]X GHQ 6LPXODWRUHQ ZXUGH HLQ 6\VWHP

NRQ]LSLHUW PLW GHP DXI P|JOLFKVW HLQIDFKH :HLVH QHXH 6FKQLWWVWHOOHQ GHILQLHUW ZHUGHQ

N|QQHQ� (QWVFKHLGHQGH 5DQGEHGLQJXQJ GDEHL LVW� GDVV DXV GHP YRUJHJHEHQHQ )RU�

PDW GHU 'DWHQEDQN TXDVL EHOLHELJH )RUPDWH I�U GLH 6LPXODWRUHQ HU]HXJW ZHUGHQ VRO�
OHQ�

=XU (LQJUHQ]XQJ GHU $XIJDEHQVWHOOXQJ ZXUGHQ ]ZHL %HGLQJXQJHQ I�U GLH =LHOIRUPDWH
GHILQLHUW� 'LHVH VROOHQ LP $6&,,�)RUPDW YRUOLHJHQ XQG LQ JHZLVVHU :HLVH LQ =HLOHQ XQG
6SDOWHQ DXIJHWHLOW VHLQ� ZREHL LQ HLQHU =HLOH ]� %� DXFK $WWULEXWEH]HLFKQXQJHQ XQG GLH
]XJHK|ULJHQ :HUWH VWHKHQ N|QQHQ� (V LVW ]ZLVFKHQ NRQVWDQWHQ XQG YDULDEOHQ (LQWUl�
JHQ ]X XQWHUVFKHLGHQ� 'LH NRQVWDQWHQ (LQWUlJH VLQG LQ GHU 5HJHO LQ GHU )RUPDWEH�
VFKUHLEXQJ HQWKDOWHQ� GLH 9DULDEOHQ ZHUGHQ HQWZHGHU GLUHNW RGHU GXUFK 8PIRUPDWLH�
UXQJ DXV GHU 'DWHQEDQN �EHUQRPPHQ� :HLWHUKLQ VROOHQ GLH =LHOGDWHQ EHL %HGDUI DXI
PHKUHUH 'DWHLHQ DXIJHWHLOW ZHUGHQ N|QQHQ�

=XU /|VXQJ GHU $XIJDEH ZXUGH DXI HLQH .RQ]HSW DXV GHU (OHNWURQLNSURGXNWLRQ ]XU�FN�
JHJULIIHQ� ZR HLQH lKQOLFKH 6FKQLWWVWHOOHQSUREOHPDWLN DXIWULWW� 'RUW P�VVHQ XQWHU�
VFKLHGOLFKH 0DVFKLQHQ�6WHXHUIRUPDWH DXV &$'�'DWHQ JHQHULHUW ZHUGHQ �YJO� >���@��
'LH 6WUXNWXU GHV GDUDXV DEJHOHLWHWHQ 6\VWHPV LVW LQ $EE� �� GDUJHVWHOOW�

5HIHUHQ]PRGHOO
QHXWUDOH

'DWHQEDVLV

)RUPDW
6LPXODWRU $

)RUPDW
6LPXODWRU %

)RUPDW
6LPXODWRU &

)RUPDW�
EHVFKUHLEXQJ
�0HWDVSUDFKH�

IOH[LEOH
'DWHQVFKQLWWVWHOOH

%HQXW]HU

=LHOGDWHQ

(UVWHOOXQJ GXUFK
6SH]LDOLVWHQ

)RUPDWHGLWRU

6LPXODWRU

$EE� �� .RQ]HSW GHU IOH[LEOHQ 'DWHQVFKQLWWVWHOOH �YJO� >���@�



���� 6FKQLWWVWHOOHQ ]XU 6LPXODWLRQ XQG :HUN]HXJH I�U GLH $QZHQGXQJ

'LH *UXQGLGHH GHU IOH[LEOHQ 'DWHQVFKQLWWVWHOOH EHVWHKW GDULQ I�U GLH XQWHUVFKLHGOLFKHQ

)RUPDWH GHU 6LPXODWRUHQ HLQH HLQKHLWOLFKH )RUPDWEHVFKUHLEXQJ HLQ]XI�KUHQ� 'LHVH

%HVFKUHLEXQJ HUIROJW LQ HLQHU VRJHQDQQWHQ 0HWDVSUDFKH� PLW GHU XQWHU =XJULII DXI GLH

'DWHQ DXV GHU 5HIHUHQ]PRGHOO�'DWHQEDQN GLH 6LPXODWRUGDWHQ JHQHULHUW ZHUGHQ N|Q�

QHQ� 'LH 0HWDVSUDFKH EHVWHKW DXV HLQHU IHVWJHOHJWHQ $Q]DKO YRQ 6SUDFKHOHPHQWHQ�

GLH QDFK HLQIDFKHQ 5HJHOQ ]X HLQHU NRPSOH[HQ 6WUXNWXU ]XVDPPHQJHVHW]W ZHUGHQ

N|QQHQ� 8QWHU GHQ REHQ DQJHJHEHQHQ 5DQGEHGLQJXQJHQ ODVVHQ VLFK GLH QRWZHQGL�

JHQ (OHPHQWH GHU 0HWDVSUDFKH DEOHLWHQ� GDPLW GLH )RUPDWH GHU 6LPXODWRUHQ QDFKJH�

ELOGHW ZHUGHQ N|QQHQ�

- 6WUXNWXU� 'DV (OHPHQW 6WUXNWXU GLHQW ]XU $XIQDKPH HLQHV ZHLWHUHQ (OHPHQWV XQG

GDPLW ]XP $XIEDX HLQHU NRPSOH[HQ 6WUXNWXU� (V HQWKlOW DX�HU VHLQHP V\PEROL�

VFKHQ 1DPHQ XQG JJI� HLQHP 9HUNQ�SIXQJV]HLFKHQ ]XP QlFKVWHQ (OHPHQW NHLQH

ZHLWHUHQ 'DWHQ� 'LH HQWVWHKHQGH 'DWHQVWUXNWXU HQWVSULFKW HLQHP ELQlUHQ %DXP�

- 6WUXNWXU YDULDEOHU /lQJH� 'LHVHV (OHPHQW YHUKlOW VLFK DQDORJ ]X 6WUXNWXU� MHGRFK

ZLUG ]XU /DXI]HLW GHU =LHOGDWHQJHQHULHUXQJ HQWVFKLHGHQ� ZLH RIW GLH 6WUXNWXU GXUFK�

ODXIHQ ZLUG�

- .RQVWDQWH� (V ZHUGHQ =HLFKHQNHWWHQ DEJHOHJW� GLH RKQH 9HUlQGHUXQJ LQ GDV =LHO�

IRUPDW HLQJHWUDJHQ ZHUGHQ�

- 3DUDPHWHU �'DWHQEDQN�� (VZLUG GLH'DWHQEDQNDGUHVVH DQJHJHEHQ� DXV GHU'DWHQ

JHOHVHQZHUGHQ VROOHQ� (V ODVVHQ VLFK DXFKQRWZHQGLJHQ7UDQVIRUPDWLRQHQVSH]LIL�

]LHUHQ�

- 3DUDPHWHU �%HQXW]HUHLQJDEH�� (V ZLUG GHU 7\S GHV 3DUDPHWHUV DQJHJHEHQ �,QWH�

JHU� 5HDO�&KDU� VRZLH VHLQ:HUWHEHUHLFK� 'DQHEHQ ZLUG HLQ 7H[W KLQWHUOHJW� GHU EHL
GHU =LHOGDWHQJHQHULHUXQJ DOV )UDJH DQ GHQ %HQXW]HU HLQJHEOHQGHW ZLUG XQG ]X HL�
QHU (LQJDEH DXIIRUGHUW�

- 5HIHUHQ]� hEHU GLHVHV (OHPHQWH LVW HLQH 9HUNQ�SIXQJ PLW MHGHP DQGHUHQ (OHPHQW
GHU 6WUXNWXU P|JOLFK� ZHQQ (OHPHQWH ORJLVFK YRQHLQDQGHU DEKlQJHQ� hEHU HLQH
VROFKH 5HIHUHQ] NDQQ DXFK HLQ =lKOYDULDEOH GDUJHVWHOOW ZHUGHQ� HEHQIDOOV %H]�JH
]ZLVFKHQ PHKUHUHQ 'DWHLHQ�

)�U GLH LQWHUDNWLYH (UVWHOOXQJ XQG ]XJOHLFK 9LVXDOLVLHUXQJ GHU )RUPDWEHVFKUHLEXQJ
ZLUG HLQ JUDILVFKHU )RUPDWHGLWRU HLQJHVHW]W� 'LH HIIL]LHQWH $UEHLW PLW GHP )RUPDWHGLWRU
VHW]W GLH $QDO\VH GHV =LHOIRUPDWV XQGGHVVHQ VLQQYROOH8QWHUWHLOXQJ LQ8QWHUVWUXNWXUHQ
YRUDXV� (LQH VROFKH8QWHUWHLOXQJ HUIROJW LQ GHU 5HJHO QDFK HLQ]HOQHQ'DWHLHQ XQG GDULQ
HQWKDOWHQHQ %O|FNHQ� =HLOHQ XQG 3RVLWLRQHQ� %HL GHU %HVFKUHLEXQJ HLQHV )RUPDWV I�JW
GHU %HDUEHLWHU JHPl� VHLQHU $QDO\VH (OHPHQW I�U (OHPHQW GHU 6WUXNWXU ]XVDPPHQ�
(U HUVWHOOW GDEHL GLH NRUUHNWHQ 9HUNQ�SIXQJHQ PLW GHQ 7DEHOOHQ GHU 'DWHQEDQN� PDQX�
HOOH (LQJDEHQ XQG QRWZHQGLJH 5HIHUHQ]HQ LQQHUKDOE GHU 6WUXNWXU� (LQH H[HPSODULVFKH
(LQJDEHPDVNH I�U GLH (OHPHQWH LVW LQ $EE� �� GDUJHVWHOOW�

%HL (U]HXJXQJ GHU =LHOGDWHQ ZLUG GLH HQWVSUHFKHQGH 6WUXNWXU UHNXUVLY GXUFKODXIHQ�
ZREHL GLH (OHPHQWH QDFK LKUHQ LQWHUQHQ 9RUJDEHQ DXVJHZHUWHW XQG EHDUEHLWHW ZHU�
GHQ� .RQVWDQWHQ ZHUGHQ DOV =HLFKHQIROJH XQYHUlQGHUW �EHUQRPPHQ� %HL HLQHP 'D�



��� � 6FKQLWWVWHOOHQ ]XU 6LPXODWLRQ XQG :HUN]HXJH I�U GLH $QZHQGXQJ

WHQEDQN]XJULII ZLUG GLH9HUELQGXQJPLW GHU DQJHJHEHQHQ7DEHOOH LQ GHU 'DWHQEDQNDXI�
JHEDXW� GHU HQWKDOWHQH :HUW JHOHVHQ� JJI� XPIRUPDWLHUW XQG LQ GLH =LHOGDWHL JHVFKULH�
EHQ� %HL %HQXW]HUHLQJDEHQ VWRSSW GLH $EDUEHLWXQJ XQG GLH LQ GHU 6WUXNWXU KLQWHUOHJWH
)UDJH ZLUG DQJH]HLJW� 'LH (LQJDEH GHV %HQXW]HUV ZLUG �EHUSU�IW� JJI� DXFK XPJHZDQ�
GHOW XQG LQ GLH =LHOGDWHL HLQJHWUDJHQ� 8P 9HUZHLVH DXI (OHPHQWH ]X HUP|JOLFKHQ� GLH
LQ GHU 6WUXNWXU HUVW QDFK HLQHU 5HIHUHQ] HUVFKHLQHQ� VLQG EHL GHU =LHOGDWHQJHQHULHUXQJ
]ZHL /lXIH QRWZHQGLJ� ,P HUVWHQ 'XUFKODXI ZLUG HLQH 5HIHUHQ] PDUNLHUW� GLH $XIO|VXQJ
HUIROJW LP ]ZHLWHQ 'XUFKODXI�

$EE� �� (LQJDEHPDVNH I�U GLH (OHPHQWH GHU 0HWDVSUDFKH

����� 6FKQLWWVWHOOHQ ]X GHQ 6LPXODWLRQVV\VWHPHQ 48(67 XQG
6,03/(��

'LH 6LPXODWLRQVNRPSRQHQWHQ DXV GHU 5HIHUHQ]PRGHOO�'DWHQEDQN ZXUGHQ H[HPSOD�

ULVFK LQ GHQ 6LPXODWLRQVV\VWHPHQ 6,03/(�� XQG 48(67 HLQJHVHW]W� 48(67 ZXUGH

]XQlFKVW I�U GLH 5HDOLVLHUXQJ HLQHU 'DWHQVFKQLWWVWHOOH JHZlKOW� GD HV GLH LQ .DSLWHO ���

EHVFKULHEHQHQ 5DQGEHGLQJXQJHQ I�U GHQ (LQVDW] YROO HUI�OOW XQG ZHLO GXUFK VHLQH �'�

9LVXDOLVLHUXQJ GHU (LQVDW] GHU 0RGHOOH LP 9HUWULHE RSWLPDO JHZlKUOHLVWHW ZLUG

�$EE� ����
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6LPXODWLRQVV\VWHP

(LQJDEHPDVNHQ

0DVFKLQHQSDUDPHWHU
XQG LQWHUQH /RJLN

YRUGHILQLHUWH

6FKQLWWVWHOOH

$EE� �� 9HUZHQGXQJ GHU 6LPXODWLRQVNRPSRQHQWHQ LP 6LPXODWLRQVV\VWHP 48(67

,Q 48(67 VLQG0RGHOOH XQG0RGHOONRPSRQHQWHQ LP'DWHLV\VWHP GHU $QZHQGHUELEOLR�
WKHNHQ DEJHOHJW� $OOH %DXVWHLQH VLQG DOV $6&,,�'DWHLHQ JHVSHLFKHUW� ZDV GHQ 'DWHQ�
WUDQVIHU GHXWOLFK HUOHLFKWHUW� 6HFKV 9HU]HLFKQLVVH VLQG HQWVFKHLGHQG I�U GLH hEHUWUD�
JXQJ GHU 5HIHUHQ]EDXVWHLQH LQ GHQ 6LPXODWRU�

�� (FODVVHV HQWKlOW GLH %HVFKUHLEXQJ HLQ]HOQHU 6LPXODWLRQVNRPSRQHQWHQ
�� /RJLFV HQWKlOW GLH 0DVFKLQHQORJLNHQ
�� )DLOXUHV HQWKlOW 'HILQLWLRQHQ YRQ )HKOHUQ
�� 3FODVVHV HQWKlOW GLH %HVFKUHLEXQJ GHU 3URGXNWH
�� 0RGHOV HQWKlOW GLH 6LPXODWLRQVPRGHOOH
�� '[I HQWKlOW 'DWHLHQ LP ';)�)RUPDW I�U GLH 'DUVWHOOXQJ

:LUG QXQ HLQH0DVFKLQH DQ48(67�EHUWUDJHQ� ZHUGHQ LKUH 'DWHQ DXV GHU'DWHQEDQN
DXVJHOHVHQ� LQ GDV )RUPDW YRQ 48(67 JHEUDFKW XQG XQWHU (FODVVHV JHVSHLFKHUW� ,Q
GLHVHU HU]HXJWHQ 'DWHL VLQG 9HUZHLVH DXI GLH 0DVFKLQHQORJLN XQG )HKOHUEHVFKUHLEXQ�
JHQ HQWKDOWHQ� GLH XQWHU /RJLFV E]Z� )DLOXUHV JHVSHLFKHUW VLQG� VRZLH HLQ 9HUZHLV DXI
GLH 'DUVWHOOXQJ� 'DVVHOEH 9RUJHKHQ ZLUG EHL GHU hEHUWUDJXQJ YRQ 3URGXNWHQ DQJH�
ZHQGHW� GLH XQWHU 3FODVVHV JHVSHLFKHUW ZHUGHQ� 'LH *HQHULHUXQJ YRUGHILQLHUWH 0R�
GHOOH XQWHU 0RGHOV ZLUG LP QlFKVWHQ .DSLWHO HUOlXWHUW�
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'LH 'DUVWHOOXQJ HLQHU 0DVFKLQH ZLUG LQ GHU 'DWHQEDQN VWDQGDUGPl�LJ LP';)�)RUPDW
JHVSHLFKHUW� ,Q 48(67 H[LVWLHUW HLQH ,PSRUWIXQNWLRQ I�U ';)�0RGHOOH� GLH 'DWHLHQ DXV
'[I OLHVW XQG GLH LQWHUQH 'DUVWHOOXQJ HU]HXJW� ZHOFKH XQWHU 3DUWV JHVSHLFKHUW ZLUG�

.RPPW EHL HLQHP6LPXODWLRQVODXI HLQ3URGXNW DQ HLQH%HDUEHLWXQJVVWDWLRQ� ZHUGHQGLH
3URGXNWGDWHQ JHOHVHQ XQG DQKDQG GHU 0DVFKLQHQORJLN MH QDFK 'HWDLOOLHUXQJVVWXIH
DXVJHZHUWHW �YJO� .DSLWHO ������� 'LH GDEHL HUPLWWHOWH %HDUEHLWXQJV]HLW ZLUG GHU 0D�
VFKLQH EHDXIVFKODJW� 'LH 0DVFKLQHQORJLN EHLQKDOWHW HEHQIDOOV GLH )HKOHUEHDXIVFKOD�
JXQJ�

'LH $QZHQGXQJ GHU 6LPXODWLRQVNRPSRQHQWHQ LQ 48(67 ZLUG LQ .DSLWHO � DQKDQG HL�
QHV %HLVSLHOV GHWDLOOLHUW DXIJH]HLJW�

=XU 1XW]XQJ GHU 5HIHUHQ]PRGHOO�'DWHQEDQN XQG GHU 6LPXODWLRQVNRPSRQHQWHQ PLW
6,03/(�� ZLUG HLQ DQGHUHV 9RUJHKHQ DQJHZDQGW� +LHU KDW GHU %HQXW]HU NHLQHQ =X�
JULII DXI GLH 6LPXODWRU�LQWHUQHQ 'DWHQ� GD GDV 6SHLFKHUIRUPDW QLFKW GRNXPHQWLHUW LVW�
-HGRFK N|QQHQ 6,03/(�� 6WHXHUEHIHKOH JHQHULHUW ZHUGHQ� GLH HQWVSUHFKHQGH .RP�
SRQHQWHQ LP 6LPXODWRU HU]HXJHQ E]Z� LQLWLDOLVLHUHQ� 'D]X ZHUGHQ LQ 6,03/(�� ]X�
QlFKVW GLH 2EHUNODVVHQ GHU QRWZHQGLJHQ $QODJHQ �I�U GLH (OHNWURQLNSURGXNWLRQ X� D�
'UXFNHU� 'LVSHQVHU� %HVW�FNHU� /|W|IHQ� 3XIIHU� 0DWHULDOIOXVVNRPSRQHQWHQ� DOV 2E�

MHNWH PRGHOOLHUW� GLH DOOH QRWZHQGLJHQ 3DUDPHWHU HQWKDOWHQ� 'LHVH 3DUDPHWHU N|QQHQ
�EHU 0HWKRGHQ JHVHW]W ZHUGHQ� XP VSH]LHOOH 0DVFKLQHQW\SHQ ]X UHDOLVLHUHQ� 'LHVH
0HWKRGHQ �6WHXHUEHIHKOH� N|QQHQ PLW GHU IOH[LEOHQ 'DWHQVFKQLWWVWHOOH DXV GHU 5HIH�
UHQ]PRGHOO�'DWHQEDQN JHQHULHUW ZHUGHQ� 'LH 0HWKRGHQ ZHUGHQ ]XVDPPHQ PLW GHQ
]XJHK|ULJHQ 2EMHNWHQ LQ 6,03/(�� JHODGHQ� ZR VLH GLUHNW DOV YRUSDUDPHWULHUWH 0D�
VFKLQHQPRGHOOH ]XP $XIEDX YRQ )HUWLJXQJVV\VWHPHQ ]XU 9HUI�JXQJ VWHKHQ�

��� .RQ]HSWLRQ HLQHV 6WUXNWXULHUXQJVZHUN]HXJV ]XU 'HIL�
QLWLRQ YRQ )HUWLJXQJVOLQLHQ

=XVlW]OLFK ]XP 7UDQVIHU HLQ]HOQHU 0DVFKLQHQ LQ 6LPXODWLRQVV\VWHPH N|QQHQ PLW GHQ
5HIHUHQ]EDXVWHLQHQDXVGHU'DWHQEDQNDXFK)HUWLJXQJVV\VWHPH YRUGHILQLHUW ZHUGHQ�
XP GLHVH GDQQ LP =LHOVLPXODWRU ]X GHWDLOOLHUHQ XQG ]X VLPXOLHUHQ� 'D]X ZLUG KLHU HLQ
6WUXNWXULHUXQJVZHUN]HXJ YRUJHVWHOOW� (LQ 6]HQDULR I�U GLH $QZHQGXQJ GLHVHV :HUN�
]HXJV ZXUGH EHUHLWV LQ $EE� �� �6� ���� DXIJH]HLJW� 'DV GRUW YRUJHVWHOOWH 9RUJHKHQ
EULQJW PHKUHUH 9RUWHLOH PLW VLFK� 'XUFK GLH OD\RXWRULHQWLHUWH 'HILQLWLRQ YRQ )HUWLJXQJV�
V\VWHPHQ NDQQ GHU 3ODQHU GLUHNW GLH /D\RXWLQIRUPDWLRQHQ I�U GLH 6LPXODWLRQ ZHLWHUYHU�
ZHQGHQ� (V ZLUG EHUHLWV HLQ *UR�WHLO GHU YHUZHQGHWHQ $QODJH PLW HLQHP $UEHLWVJDQJ
LQ GLH 6LPXODWLRQ �EHUWUDJHQ XQG GHU 6LPXODWLRQVDQZHQGHU KDW GDEHL GLH 0|JOLFKNHLW�
HLQIDFK 9HUNQ�SIXQJHQ YRQ $QODJHQWHLOHQ ]X GHILQLHUHQ�

,Q GHU 'DWHQEDQNPLW GHQ 5HIHUHQ]EDXVWHLQHQ VLQG GLH $EPHVVXQJHQ GHU )HUWLJXQJV�
NRPSRQHQWHQ KLQWHUOHJW� ,P6WUXNWXULHUXQJVZHUN]HXJ ZHUGHQ GLHVH ,QIRUPDWLRQHQ ]XU
9LVXDOLVLHUXQJ YRQ $QODJHQ KHUDQJH]RJHQ� 6R KDW GHU 3ODQHU XQG 6LPXODWLRQVDQZHQ�
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GHU GLH0|JOLFKNHLW GDV /D\RXW HLQHU $QODJHDXI]XEDXHQ� ZREHL GHQ HLQ]HOQHQ.RPSR�
QHQWHQ GLH 5HIHUHQ]EDXVWHLQH KLQWHUOHJW VLQG� ,P HLQIDFKVWHQ )DOO N|QQHQ GLH 0DVFKL�
QHQ DOV 0RGHOO RKQH 9HUNQ�SIXQJHQ DQ HLQ 6LPXODWLRQVV\VWHP �EHUJHEHQ ZHUGHQ�
GRUW P�VVHQ GLHVH DXI 6LPXODWRU�VSH]LILVFKH $UW GHILQLHUW ZHUGHQ�

,P QlFKVWHQ 6FKULWW N|QQHQ 9HUNQ�SIXQJHQ KHUJHVWHOOW ZHUGHQ� ZDV LQ $EE� �� GDUJH�
VWHOOW LVW� 'DEHL ZHUGHQ LP /D\RXW GLH HLQ]HOQHQ )HUWLJXQJVOLQLHQ PLW LKUHQ 6WDUW� XQG
(QGSXQNWHQ VRZLH LKUHQ 0DVFKLQHQ GHILQLHUW� $OV ZHLWHUH 0|JOLFKNHLW ZLUG GLH 'HILQL�
WLRQ YRQ .DSD]LWlWVJUXSSHQ DQJHERWHQ� ZREHL PHKUHUH 0DVFKLQHQ HLQHQ $UEHLWV�
VFKULWW DXVI�KUHQ XQG GDEHL GHQ $UEHLWVLQKDOW P|JOLFKVW JOHLFKPl�LJ YHUWHLOHQ�

6WDUW (QGH

9HUNQ�SIXQJ

.DSD]LWlWVJUXSSH

$EE� �� /D\RXWRULHQWLHUWH 'HILQLWLRQ YRQ )HUWLJXQJVOLQLHQ

)�U GLH $QODJHQ ZXUGH HLQ QHXWUDOHV 6SHLFKHUIRUPDW HQWZLFNHOW� GDV ]XP 7UDQVIHU GHU
,QIRUPDWLRQHQ GLHQW� 'DV )RUPDW EHVFKUHLEW GLH .RPSRQHQWHQ� GHQ $XIEDX XQG GLH
3RVLWLRQHQ VRZLH GLH 9HUNQ�SIXQJHQ GHU $QODJHQ� 'HP )RUPDW OLHJW GDV 6FKHPD LQ
$EE� �� ]XJUXQGH� 'LH $QODJHQVWUXNWXU ZLUG KLHUDUFKLVFK LQ GUHL (EHQHQ XQWHUJOLHGHUW�
,QQHUKDOE GHU $QODJH EHILQGHQ VLFK YHUVFKLHGHQH 6\VWHPH �6\VWHP� GLH DXV .RPSR�
QHQWHQ EHVWHKHQ �&RPSRQHQW� GHQHQZLHGHUXP3UR]HVVH �3URFHVV� ]XJHRUGQHW VLQG�

$QODJH

6\VWHP

&RPSRQHQW

3URFHVV

6\VWHP

&RPSRQHQW

3URFHVV

3URFHVV

&RPSRQHQW

3URFHVV

$EE� �� 6WUXNWXUHOOHU $XIEDX HLQHU $QODJH
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6\VWHP

'LH 6\VWHPHEHQH HQWVSULFKW QLFKW JDQ] GHQ /LQLHQ HLQHU )HUWLJXQJ� LVW DEHU GXUFKDXV
GDPLW YHUJOHLFKEDU� (LQ 6\VWHP LVW HLQH EHVWLPPWH $Q]DKO OLQHDU YHUNHWWHWHU )HUWL�
JXQJVPDVFKLQHQ� 9HU]ZHLJXQJHQ�=XVDPPHQI�KUXQJHQ VLQG QLFKW P|JOLFK� 'LH UHDOH
/LQLH ZLUG DQ 9HU]ZHLJXQJV��=XVDPPHQI�KUXQJVSXQNWHQ DXVHLQDQGHUJHVFKQLWWHQ�
'LH VR HQWVWHKHQGHQ /LQLHQWHLOH VLQG GLH 6\VWHPH� $QVFKOLH�HQG ZHUGHQ GLH 0DVFKL�
QHQ LQQHUKDOE GHV 6\VWHPV GXUFKQXPHULHUW� $EE� �� ]HLJW HLQ %HLVSLHO I�U HLQH VROFKH
$XIWHLOXQJ�

� � � �

� � �

� � ��

�� ��

)HUWLJXQJVOLQLH

6\VWHPH �6\VWHPQU��0DVFKLQHQQU��

��� ��� ��� ���6\VWHP ��

��� ��� ���

��� ��� ���

��� ���

6\VWHP ��

6\VWHP ��

6\VWHP ��

$EE� �� 8QWHUWHLOXQJ HLQHU )HUWLJXQJVOLQLH LQ 6\VWHPH

&RPSRQHQW

'LH HLQ]HOQHQ .RPSRQHQWHQ VSLHJHOQ GLH UHDOHQ )HUWLJXQJVPDVFKLQHQ ZLHGHU� $XI

GLHVHU (EHQH ZLUG DXFK GLH =XJHK|ULJNHLW ]X HLQHU .DSD]LWlWVJUXSSH YHUPHUNW� 'D DXI

GHU (EHQH 6\VWHP NHLQH 9HU]ZHLJXQJHQ P|JOLFK VLQG� ZHUGHQ 9HU]ZHLJXQJHQ �EHU

$XV� XQG (LQJlQJH XQWHU &RPSRQHQW UHDOLVLHUW� (LQH .RPSRQHQWH NDQQ PHKUHUH (LQ�

XQG $XVJlQJH EHVLW]HQ� GLH GXUFK 1XPPHUQ HLQGHXWLJ LGHQWLIL]LHUW ZHUGHQ�

3URFHVV

-HGHU .RPSRQHQWH N|QQHQ HLQ RGHU PHKUHUH 3UR]HVVH ]XJHRUGQHW ZHUGHQ� 'DPLW

ZLUG DQJHJHEHQ�ZHOFKH %HDUEHLWXQJVVFKULWWH GLHVH .RPSRQHQWH DXVI�KUHQ NDQQ�'LH

3UR]HVVH ZHUGHQ LQQHUKDOE GHU .RPSRQHQWH IRUWODXIHQG QXPPHULHUW�
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'DV EHVFKULHEHQH 6SHLFKHUIRUPDW GLHQW DOV $XVJDQJVSXQNW I�U GLH hEHUWUDJXQJ GHU
6\VWHPH DQ6LPXODWRUHQ DEHU DXFKDOV hEHUJDEHGDWHL I�U GLH$QODJHQGHILQLWLRQ DQGDV
:HUN]HXJ ]XU 9RURSWLPLHUXQJ GHU $XIWUDJVUHLKHQIROJH I�U GLH 6LPXODWLRQ� GDV LQ .DSL�
WHO ��� YRUJHVWHOOW ZLUG�

7DEHOOH �� ]HLJW� ZLH GLH 9HUNQ�SIXQJHQ LQ HLQHP 6LPXODWRU UHDOLVLHUW ZHUGHQ� )�U GLH
,PSOHPHQWLHUXQJ ZXUGH ZLHGHU 48(67 JHZlKOW� 'RUW VLQG LQ GHU0RGHOOEHVFKUHLEXQJ
XQWHU0RGHOV GLH 6WDWLRQHQ �EHU GLH 9HUELQGXQJ YRQ (LQ� XQG $XVJlQJHQ KHUJHVWHOOW�
'LHV LVW DXV GHP REHQ EHVFKULHEHQHQ )RUPDW OHLFKW ]X HU]HXJHQ�

7DEHOOH �� )RUPDW LQ 48(67 ]XU 'HILQLWLRQ YRQ 9HUNQ�SIXQJHQ YRQ 6LPXODWLRQVNRP�

SRQHQWHQ

&211(&7 287387>�@ 2) ·0DQXHOO�· � 72 ,1387>�@ 2) ·3XIIHU�· �

&211(&7 287387>�@ 2) ·)UDHVH�· � 72 ,1387>�@ 2) ·0DQXHOO�· �

&211(&7 287387>�@ 2) ·5XQB,Q· � 72 ,1387>�@ 2) ·3XIIHU�· �

&211(&7 287387>�@ 2) ·5XQB,Q· � 72 ,1387>�@ 2) ·3XIIHU�· �

��� 2SWLPLHUWH $XIWUDJVHLQODVWXQJ I�U GLH 6LPXODWLRQ

(LQH ZLFKWLJH *UXQGYRUDXVVHW]XQJ EHL GHU 6LPXODWLRQ YRQ )HUWLJXQJVV\VWHPHQ LVW GLH

UHDOLWlWVQDKH (LQODVWXQJ YRQ 3URGXNWLRQVDXIWUlJHQ LQ GLH VLPXOLHUWH )HUWLJXQJ� ,Q >��@

ZHUGHQ GUHL JUXQGVlW]OLFKH 7\SHQ GHU $XIWUDJVHLQODVWXQJ LQ HLQH :HUNVWDWWIHUWLJXQJ

XQWHUVFKLHGHQ�

- VRIRUWLJH (LQODVWXQJ HLQHV $XIWUDJV QDFK VHLQHU *HQHULHUXQJ LP 6LPXODWLRQVODXI

- SHULRGLVFKH (LQODVWXQJ HLQHV DQJHVDPPHOWHQ $XIWUDJVSRROV

- SHULRGLVFKH (LQODVWXQJ HLQHU 7HLODXIWUDJVPHQJH HLQHV DQJHVDPPHOWHQ $XIWUDJV�

SRROV EDVLHUHQG DXI GHU $XVODVWXQJ RGHU DQGHUHU .ULWHULHQ

'LHVH (LQODVWXQJVW\SHQ ZHUGHQ XQWHU GHU $QQDKPH YHUZHQGHW� GDVV GLH %HDUEHL�

WXQJV]HLW GHU $XIWUlJH GXUFK =XIDOOVYHUWHLOXQJHQ EHVWLPPWZLUG�'LHV JHVFKLHKW HQWZH�

GHU I�U GHQ JHVDPWHQ $XIWUDJ RGHU GXUFK $XIDGGLHUHQ YRQ (LQ]HOEHDUEHLWXQJV]HLWHQ�

GLH ZLHGHU �EHU 9HUWHLOXQJHQ HUPLWWHOW ZHUGHQ�

)�U GHILQLHUWH 3URGXNWH ELHWHW GLH 5HIHUHQ]PRGHOO�'DWHQEDQN GLH 0|JOLFKNHLW �EHU GLH

HQWKDOWHQHQ 6LPXODWLRQVNRPSRQHQWHQ GLH %HDUEHLWXQJV]HLWHQ UHODWLY JHQDX EHVWLP�

PHQ ]X N|QQHQ� 'LH 'DWHQEDQN HUODXEW HV HEHQIDOOV NRQNUHWH $XIWUlJH HLQ]XJHEHQ�

'D LQ GHU %HLVSLHOWHFKQRORJLH (OHNWURQLNSURGXNWLRQ GLH (IIL]LHQ] HLQHU $QODJH VWDUN YRQ

GHU (LQODVWXQJVVWUDWHJLH PLWEHVWLPPW ZLUG� LVW LP )ROJHQGHQ HLQH 0|JOLFKNHLW EH�

VFKULHEHQ HLQH UHDOLVWLVFKH (LQODVWXQJ YRU GHU 6LPXODWLRQ ]X HUPLWWHOQ� GLH GRUW DOV HLQH

$UW 3ODQWDIHO HLQJHVHW]W ZHUGHQ NDQQ�



��� � 6FKQLWWVWHOOHQ ]XU 6LPXODWLRQ XQG :HUN]HXJH I�U GLH $QZHQGXQJ

����� 2SWLPLHUXQJGHU$XIWUDJVHLQODVWXQJDP%HLVSLHOGHU(OHNWURQLN�

SURGXNWLRQ

:HQQHLQ3URGXNWVSHNWUXPYRQ)ODFKEDXJUXSSHQGXUFK KRKH9DWLDQWHQYLHOIDOW XQGJH�
ULQJH 6W�FN]DKOHQ JHNHQQ]HLFKQHW LVW� NRPPW GHU XPU�VWRSWLPDOHQ $XIWUDJVHLQOD�
VWXQJ HLQH KRKH %HGHXWXQJ I�U GLH 3URGXNWLYLWlW ]X �$EE� ���� )HUWLJXQJVV\VWHPH LQ
GHU(OHNWURQLNSURGXNWLRQ EHVWHKHQRIW DXVPHKUHUHQ)HUWLJXQJVOLQLHQ� GLH XQWHUVFKLHG�
OLFK JHHLJQHW I�U GLH +HUVWHOOXQJ GHU )ODFKEDXJUXSSHQ VLQG �WHFKQLVFKH5HVWULNWLRQHQ��
$XIJUXQG GHU JUR�HQ =DKO XQWHUVFKLHGOLFKHU %DXHOHPHQWH N|QQHQ DXFK QLFKW LPPHU
DOOH I�U GLH %HVW�FNXQJ QRWZHQGLJHQ %DXHOHPHQWH DXI GHQ %HVW�FNDXWRPDWHQ JHU��
VWHW VHLQ� 8PU�VWXQJHQ ZHUGHQ HUIRUGHUOLFK� 6RPLW EHVWHKW GDV =LHO GHU RSWLPLHUWHQ
$XIWUDJV]XWHLOXQJ GDULQ� XQWHU %HU�FNVLFKWLJXQJ GHU 7HUPLQHLQKDOWXQJ GLH $XIWUlJH DXI
JHHLJQHWH 3URGXNWLRQVOLQLHQ ]X]XZHLVHQ XQG GRUW $XIWUDJVUHLKHQIROJHQ ]X ELOGHQ� EHL
GHQHQ P|JOLFKVW ZHQLJ XPJHU�VWHW ZHUGHQ PXVV�

$XIWUDJ �

$XIWUDJ �

$XIWUDJ Q

(LQJDEHGDWHQ�

$XIJDEH�

RSWLPLHUWH
=XWHLOXQJ

EHQXW]HUEHGLQJWH XQG
WHFKQ� 5HVWULNWLRQHQ

$XIWUlJH

/RVJU|�H
3ULRULWlWHQ

/3�7\S

������ ������

$XVJDQJVVLWXDWLRQ

/LQLH �

/LQLH �

/LQLH �

�� 7HUPLQHLQKDOWXQJ

�� %HVWDQG PLQLPLHUHQ

�� $XVODVWXQJ PD[LPLHUHQ

=LHOH�

$EE� �� 2SWLPLHUWH $XIWUDJVHLQODVWXQJ DP %HLVSLHO GHU (OHNWURQLNSURGXNWLRQ >���

���@

)�U GLHVH $XIJDEHQ GHU NRVWHQRSWLPDOHQ =XWHLOXQJ GHU HLQJHSODQWHQ $XIWUlJH DXI GLH

YRUKDQGHQHQ %HVW�FNOLQLHQ JLEW HV VSH]LHOOH 2SWLPLHUXQJVV\VWHPH� ZHOFKH GLH DN�

WXHOOH .RQILJXUDWLRQ XQG $XVODVWXQJ DOOHU 0DVFKLQHQ VHKU JHQDX DEELOGHQ XQG VR GH�

WDLOOLHUWH 2SWLPLHUXQJHQ YRUQHKPHQ N|QQHQ >��� ���@� ,Q HLQHU $EODXIVLPXODWLRQ ]XU

3ODQXQJ HLQHU QHXHQ )HUWLJXQJ LVW HLQH VR WLHIJHKHQGH %HWUDFKWXQJ LQ GHU 5HJHO QLFKW

P|JOLFK� 'LH WHFKQRORJLVFKHQ 5DQGEHGLQJXQJHQ� GLH %HQXW]HUDXVVFKO�VVH XQG GLH
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JUREH 6WHXHUVWUDWHJLH P�VVHQ MHGRFK DXFK LQ GHU 6LPXODWLRQ EHU�FNVLFKWLJW ZHUGHQ
XP VLQQYROOH 6LPXODWLRQVOlXIH ]X HUKDOWHQ� 'HU ,QKDOW GHU 5HIHUHQ]PRGHOO�'DWHQEDQN
ELHWHW GLH QRWZHQGLJHQ ,QIRUPDWLRQHQ XP GLH %HUHFKQXQJ HLQHU UHDOLVWLVFKHQ$XIWUDJV�
UHLKHQIROJH �6\VWHPODVW� GXUFKI�KUHQ ]X N|QQHQ�

����� $XIWUDJVHLQODVWXQJ I�U GLH 6LPXODWLRQ DXI %DVLV GHU 5HIHUHQ]�
PRGHOO�'DWHQEDQN

,Q GHU 5HIHUHQ]PRGHOO�'DWHQEDQN VLQG 3URGXNW� XQG $XIWUDJVGDWHQ �6W�FN]DKO� 7HU�
PLQ� VRZLH $QODJHQGDWHQ KLQWHUOHJW� 8P I�U XQWHUVFKLHGOLFKH 3URGXNWH XQG $XIWUlJH
HLQH YRURSWLPLHUWH $XIWUDJVUHLKHQIROJH I�U HLQ VSH]LHOOHV )HUWLJXQJVV\VWHP ]X HU]HX�
JHQ ZXUGH HLQ 6\VWHP HQWZLFNHOW� GDV HLQH VROFKH 5HLKHQIROJH DXV GHQ LQ GHU 'DWHQ�
EDQN HQWKDOWHQHQ ,QIRUPDWLRQHQ EHUHFKQHW� 'DV 3ODQXQJVV\VWHP KDW GLH $XIJDEH I�U
GLH 6LPXODWLRQ DXI %DVLV YRQ $XIWUDJVOLVWHQ NRQNUHWH ,QIRUPDWLRQHQ �EHU HLQH VLQQYROOH
$XIWUDJVHLQODVWXQJ ]XU 9HUI�JXQJ ]X VWHOOHQ�

- =XRUGQXQJ GHU $XIWUlJH ]X GHQ 4XHOOHQ GHV 6LPXODWLRQVPRGHOOV XQWHU %HDFKWXQJ
GHU HUPLWWHOWHQ 5HLKHQIROJH

- )HVWOHJXQJ GHV ]X YHUZHQGHQGHQ $UEHLWVSODQV MH $XIWUDJ
- )HVWOHJXQJ GHV 'XUFKODXIV GXUFK GDV )HUWLJXQJVV\VWHP MH $XIWUDJ
- $XVWDNWXQJ GHU 0DVFKLQHQ LQQHUKDOE HLQHU .DSD]LWlWVJUXSSH

'LH GD]X UHDOLVLHUWH 9RUJHKHQVZHLVH LVW LQ $EE� �� GDUJHVWHOOW�

6WDUW

(UPLWWOXQJ
'XUFKOlXIH

5HGX]LHUXQJ
'XUFKOlXIH

%HUHFKQXQJ
$XIWUDJVHLQODVWXQJ

$Q]HLJHQ
(UJHEQLVVH (QGH

%HUHFKQXQJ
%HDUEHLWXQJVGDXHU

/DGHQ
$QODJH

/DGHQ
$XIWUDJVOLVWH

,QLWLDOLVLHUXQJ

2SWLPLHUXQJ

$XVJDEH

X� ([SRUW

$EE� �� 9RUJHKHQ ]XU (U]HXJXQJ HLQHU YRURSWLPLHUWHQ$XIWUDJVHLQODVWXQJ I�U GLH6L�

PXODWLRQ
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'DWHQ I�U GLH (UPLWWOXQJ HLQHU YRURSWLPLHUWHQ $XIWUDJVUHLKHQIROJH

'DV HQWZLFNHOWH %HUHFKQXQJVZHUN]HXJ VWHOOW HLQH (UZHLWHUXQJ ]XU 5HIHUHQ]PRGHOO�
'DWHQEDQN GDU� 6HLQH 'DWHQVWUXNWXU ZXUGH DXI GDV EHVWHKHQGH .RQ]HSW DEJHVWLPPW�
ZREHLPHKUHUH %HQXW]HU JOHLFK]HLWLJ XQG XQDEKlQJLJ YRQHLQDQGHUPLW GHP:HUN]HXJ
DUEHLWHQ N|QQHQ�

)�U GLH *HQHULHUXQJ HLQHU YRURSWLPLHUWHQ $XIWUDJVUHLKHQIROJH ZHUGHQ IROJHQGH 'DWHQ
EHQ|WLJW� GLH DXV GHU 5HIHUHQ]PRGHOO�'DWHQEDQN E]Z� ]XQlFKVW DXV 'DWHLHQ JHOHVHQ
ZHUGHQ�

- $QODJHQGDWHQ
- $XIWUDJVGDWHQ
- 0DVFKLQHQGDWHQ
- 3URGXNWGDWHQ
- $UEHLWVSODQGDWHQ

'LH I�U GLH ,QLWLDOLVLHUXQJ YHUZHQGHWHQ $QODJHQGDWHQ ZHUGHQPLW GHPXQWHU .DSLWHO ���
EHVFKULHEHQHQ :HUN]HXJ HUVWHOOW XQG LP GRUW EHVFKULHEHQHQ )RUPDW HLQJHOHVHQ� 'LH
HQWKDOWHQHQ ,QIRUPDWLRQHQ ZHUGHQ I�U GLH :HLWHUEHDUEHLWXQJ LQ GLH 'DWHQEDQN JH�
VFKULHEHQ� 'D]X ZXUGH GLH 'DWHQEDQN XP GLH LQ $EE� �� GDUJHVWHOOWHQ 7DEHOOHQ HUZHL�
WHUW� 'LH$XIWUDJVGDWHQZHUGHQDXFKDXVHLQHU 'DWHL LQ GHILQLHUWHP)RUPDW JHOHVHQXQG
LQ GLH 'DWHQEDQN HLQJHWUDJHQ� 'LH 9HUNQ�SIXQJHQ YRQ $QODJHQ� XQG $XIWUDJVGDWHQ
VLQG HEHQIDOOV LQ $EE� �� ]X VHKHQ�

$EE� �� 7DEHOOHQ XQG %H]LHKXQJHQ I�U GDV %HUHFKQXQJVZHUN]HXJ

,Q GHQ 0DVFKLQHQGDWHQ VLQG GLH WHFKQLVFKHQ 5HVWULNWLRQHQ HQWKDOWHQ� GLH LQ 9HUELQ�

GXQJ PLW GHQ 3URGXNWGDWHQ 0DVFKLQHQDXVVFKO�VVH EHGLQJHQ� ,Q GHQ 3URGXNWGDWHQ

ILQGHQ VLFK DOOH QRWZHQGLJHQ DOOJHPHLQHQ XQG 6W�FNOLVWHQ�EH]RJHQHQ ,QIRUPDWLRQHQ

]X GHQ 3URGXNWHQ�
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=X HLQHP3URGXNW N|QQHQ LQ GHU 'DWHQEDQNPHKUHUH $UEHLWVSOlQHGHILQLHUW ZHUGHQXP
YHUVFKLHGHQH %HVW�FNUHLKHQIROJHQ RGHU %HDUEHLWXQJVYDULDQWHQ DEELOGHQ ]X N|QQHQ�
,VW ]X HLQHP $UEHLWVVFKULWW NHLQ %HWULHEVPLWWHO DQJHJHEHQ� NDQQ GHU 3UR]HVV WKHRUH�
WLVFK DXI MHGHU IlKLJHQ0DVFKLQHGXUFKJHI�KUW ZHUGHQ�ZLUG GDJHJHQHLQ%HWULHEVPLWWHO
DQJHJHEHQ� LVW GDPLW HLQGHXWLJ IHVWJHOHJW� DXI ZHOFKHU0DVFKLQH LP )HUWLJXQJVV\VWHP
GHU 3UR]HVV GXUFK]XI�KUHQ LVW� $EE� �� ]HLJW HLQ W\SLVFKHV %HLVSLHO I�U HLQHQ VROFKHQ
$UEHLWVSODQ LQ GHU 'DWHQEDQN� =XVlW]OLFK EHVWHKW GLH 0|JOLFKNHLW GHQ HLQ]HOQHQ %H�
WULHEVPLWWHOQ DUEHLWVSODQVSH]LILVFKH ,QIRUPDWLRQHQ ]X]XZHLVHQ� 6R N|QQHQPDVFKLQH�
QDEKlQJLJH 3URGXNWHLJHQVFKDIWHQ ZLH %DXHOHPHQWHNODVVHQ GHILQLHUW ZHUGHQ�

$EE� �� (LQJDEHIHQVWHU $UEHLWVSODQ

*HQHULHUXQJ GHU $XIWUDJVUHLKHQIROJH

9RU GHU *HQHULHUXQJ HLQHU $XIWUDJVUHLKHQIROJH P�VVHQ HLQH $QODJHQ� XQG HLQH $XI�

WUDJVGDWHL JHODGHQ ZHUGHQ� 'LHVH ZHUGHQ ZLH LQ $EE� �� GDUJHVWHOOW YLVXDOLVLHUW� (LQH

$QODJH ZLUG DXIJHWHLOW LQ LKUH 8QWHUV\VWHPH DEJHELOGHW �YJO� .DSLWHO ����� ]X GHQ $XI�

WUDJVGDWHQ ZHUGHQ $XIWUDJV�,'� 6W�FN]DKO� 7HUPLQ XQG 3URGXNWLQIRUPDWLRQHQ DQJH�

]HLJW� 1DFK GHP (LQOHVHQ GHU 'DWHLHQ NDQQ PLW GHU %HUHFKQXQJ GHU $XIWUDJVUHLKHQ�

IROJH EHJRQQHQ ZHUGHQ� 'DEHL IDOOHQ IROJHQGH 7HLOVFKULWWH DQ�

- $QDO\VH GHU $UEHLWVSOlQH GHU KHU]XVWHOOHQGHQ 3URGXNWH XQG =XZHLVXQJ HQWVSUH�

FKHQGHU 0DVFKLQHQ MH %HDUEHLWXQJVVFKULWW�

- 5HGX]LHUXQJ GHU'XUFKODXIYDULDQWHQ GXUFK$XVZHUWXQJ GHU WHFKQLVFKHQ5HVWULNWLR�

QHQ

- $EVFKlW]XQJ GHU )HUWLJXQJV]HLW MH 9DULDQWH XQG $XIWUDJ
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- %HUHFKQXQJ HLQHU (LQODVWXQJVUHLKHQIROJH XQWHU %HU�FNVLFKWLJXQJ GHU 5DQGEHGLQ�
JXQJHQ �7HUPLQ� 3ULRULWlWHQEHKDQGOXQJ�

- 9LVXDOLVLHUXQJ GHU EHUHFKQHWHQ )HUWLJXQJV]HLWHQ� $XVODVWXQJHQ� HWF�

$EE� �� 9LVXDOLVLHUXQJ YRQ $QODJHQVWUXNWXU XQG $XIWUlJHQ

'HU HUVWH 6FKULWW GHU (LQODVWXQJ LVW GLH (UPLWWOXQJ GHU :HJH� GLH HLQ $XIWUDJ GXUFK GLH

)HUWLJXQJ QHKPHQ NDQQ� 'DEHL ZHUGHQ ]XQlFKVW DOOH P|JOLFKHQ 'XUFKODXIYDULDQWHQ

EHU�FNVLFKWLJW� (V ZHUGHQ UHNXUVLY DOOH $XIWUDJV��$UEHLWVSODQ�.RPELQDWLRQHQ DEJHDU�

EHLWHW� -HGHP$UEHLWVVFKULWW ZLUG HLQH0DVFKLQH ]XJHZLHVHQ XQG LQ GHU 'DWHQEDQNKLQ�

WHUOHJW� %HL GHU =XRUGQXQJ GHU $UEHLWVVFKULWWH ]X GHQ 0DVFKLQHQ P�VVHQ IROJHQGH

5DQGEHGLQJXQJHQ EHDFKWHW ZHUGHQ�

- 0HKUHUH $UEHLWVSOlQH MH /HLWHUSODWWH�

=X MHGHU /HLWHUSODWWH N|QQHQ PHKUHUH JOHLFKEHUHFKWLJWH $UEHLWVSOlQH LQ GHU 'DWHQ�

EDQN KLQWHUOHJW VHLQ� 'DV %HUHFKQXQJVZHUN]HXJ HUVWHOOW 'XUFKOlXIH I�U DOOH JHIXQ�

GHQHQ $UEHLWVSOlQH�

- .HLQ %HWULHEVPLWWHO ]XJHRUGQHW�

1LFKW MHGHP $UEHLWVSODQVFKULWW LVW DXFK HLQ NRQNUHWHV %HWULHEVPLWWHO ]XRUGQHW� 'DV

%HUHFKQXQJVZHUN]HXJ VXFKW VHOEVWlQGLJ LQ YHUVFKLHGHQH 6WXIHQ �$EE� ��� QDFK

0DVFKLQHQ� GLH GLHVHQ )HUWLJXQJVVFKULWW DXVI�KUHQ N|QQHQ� 'DEHL ZHUGHQ %HDU�

EHLWXQJVSUR]HVV XQG 3UR]HVVVHLWH EHU�FNVLFKWLJW�
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$EE� �� 6XFKUDGLHQ I�U JHHLJQHWH %HWULHEVPLWWHO

�� %HL GHU 6XFKH QDFK JHHLJQHWHQ0DVFKLQHQ GHILQLHUW HLQ NRQNUHW ]XJHRUGQHWHV %H�
WULHEVPLWWHO JHQDX GLHVH 0|JOLFKNHLW�

�� ,VW NHLQ %HWULHEVPLWWHO DQJHJHEHQ� ZLUG ]XHUVW LP DNWXHOOHQ 6\VWHP � 6\VWHP GHV
9RUJlQJHUSUR]HVVHV� QDFK HLQHU SDVVHQGHQ0DVFKLQH JHVXFKW� 'DPLW LVW JHZlKU�
OHLVWHW� GDVV HLQ $XIWUDJ VR ODQJH ZLH P|JOLFK LQ HLQHU /LQLH EOHLEW XQG QLFKW VWlQGLJ
]ZLVFKHQ 6\VWHPHQ ZHFKVHOW�

�� %OHLEW GLHVH 6XFKH HUIROJORV� ZLUG GHU 6XFKUDGLXV DXI GLH /LQLHQ HUZHLWHUW� GLH HLQ
%HWULHEVPLWWHO GHV ]XJUXQGHOLHJHQGHQ $UEHLWVSODQV HQWKDOWHQ� 'LHVH 6XFKH ZXUGH
LPSOHPHQWLHUW� GD GHU )DOO HLQWUHWHQ NDQQ� GDVV I�U GLH DNWXHOOH .RPSRQHQWH ]ZDU
NHLQ NRQNUHWHV %HWULHEVPLWWHO DQJHEHQ LVW� DEHU HLQHU GHU QlFKVWHQ )HUWLJXQJV�
VFKULWWH QXU DXI HLQHU JDQ] EHVWLPPWHQ 0DVFKLQH JHIHUWLJW ZHUGHQ NDQQ E]Z� HLQ
%HWULHEVPLWWHO GDI�U IHVWJHOHJW LVW� 6R LVW HLQH YRUDXVVFKDXHQGH 6LFKW P|JOLFK XP
HLQHQ $XIWUDJ HLQHU /LQLH ]X]XRUGQHQ� GLH ODXW $UEHLWVSODQ GXUFKODXIHQ ZHUGHQ
PXVV� )�U GLHVH 6XFKHZHUGHQ DOOH 6\VWHPHPDUNLHUW� GLH HLQ %HWULHEVPLWWHO HQWKDO�
WHQ� GDV LP $UEHLWVSODQ DQJHJHEHQ LVW�

�� :HQQ ELV KLHU NHLQ %HWULHEVPLWWHO IHVWJHOHJW ZXUGH� ZLUG ]XOHW]W LQQHUKDOE GHU JH�
VDPWHQ )HUWLJXQJ JHVXFKW� :HUGHQ PHKUHUH SDVVHQGH 0DVFKLQHQ JHIXQGHQ� VR
ZLUG GLH HQWVSUHFKHQGH $Q]DKO 'XUFKODXIYDULDQWHQ HU]HXJW� 6ROOWH GLH 6XFKH MH�
GRFKRKQH(UJHEQLV YHUODXIHQ� KDQGHOW HV VLFK EHL GHU 9DULDQWH XPHLQH6DFNJDVVH�
VLH ZLUG JHO|VFKW�:HQQ GHU )DOO HLQWULWW� GDVV I�U HLQ 3URGXNW NHLQ 'XUFKODXI P|JOLFK
LVW� ZLUG HLQH HQWVSUHFKHQGH 0HOGXQJ DXVJHJHEHQ�

'LH VR JHIXQGHQHQ'XUFKODXIYDULDQWHQZHUGHQ LQ GLH'DWHQEDQN JHVFKULHEHQ� $EE� ��
]HLJW GHQ JHQDXHQ $EODXI GLHVHV 9RUJHKHQV DOV )OXVVGLDJUDPP�

,P QlFKVWHU 6FKULWW ZHUGHQ GLH JHIXQGHQHQ 'XUFKODXIYDULDQWHQ KLQVLFKWOLFK WHFKQL�
VFKHU 5HVWULNWLRQHQ JHSU�IW� 'D]X ZHUGHQ GLH 3URGXNWHLJHQVFKDIWHQ PLW GHQ 0DVFKL�
QHQHLJHQVFKDIWHQ YHUJOLFKHQ� (LQH ,QNRPSDWLELOLWlW VWHOOW HLQ $XVVFKOXVVNULWHULXP GDU�
GLH ]XJHK|ULJH 'XUFKODXIYDULDQWH ZLUG JHO|VFKW�
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6WDUW

%HWULHEVPLWWHO
DQJHJHEHQ"

(QGH

VFKUHLEH
'DWHQVDW]

3DVVHQGH
0DVFKLQH LP

DNWXHOOHQ 6\VWHP
JHIXQGHQ"

3DVVHQGH
0DVFKLQH LQ

PDUNLHUWHQ 6\VWHPHQ
JHIXQGHQ"

3DVVHQGH
0DVFKLQHQ LQ GHU
JHVDPWHQ $QODJH

JHIXQGHQ"

0HKUHUH
0DVFKLQHQ
JHIXQGHQ"

HU]HXJH
9DULDQWHQ

O|VFKH

KROH DOOH
ELVKHULJHQ

9DULDQWHQ GHU
$XIWUDJ�$3�
.RPELQDWLRQ

QHLQ QHLQ QHLQ

MD

QHLQ

MD

QHLQ

MDMDMD

9DULDQWH

$EE� �� $EODXI EHL GHU 6XFKH QDFK HLQHP JHHLJQHWHQ %HWULHEVPLWWHO

)�U GLH QXQ IROJHQGH 7HUPLQLHUXQJ GHU $XIWUlJH ZLUG DOV 3ODQXQJVJUXQGODJH I�U MHGH

'XUFKODXIYDULDQWH GLH )HUWLJXQJV]HLW EHUHFKQHW� =X MHGHP$UEHLWVSODQVFKULWW HLQHU 9D�

ULDQWH ZHUGHQ GLH YRUKDQGHQHQ 'DWHQ HUPLWWHOW XQG DQDO\VLHUW� -H QDFKGHP ZHOFKH ,Q�

IRUPDWLRQHQ ]X GHQ 0DVFKLQHQ LQ GHU 'DWHQEDQN KLQWHUOHJW VLQG� ZLUG GDV ]XJHK|ULJH

=HLWPRGHOO I�U GLH %HUHFKQXQJ GHU )HUWLJXQJV]HLWHQ DXVJHZlKOW XQG DQJHZDQGW �YJO�

.DSLWHO ������ 6� �����

8P I�U GLH 6LPXODWLRQ HLQH $XVVDJH �EHU HLQH (LQODVWXQJVUHLKHQIROJH WUHIIHQ ]X N|Q�

QHQ� ZLUG QDFK GHU )HUWLJXQJV]HLWHUPLWWOXQJ GLH %HUHFKQXQJ GHU $XIWUDJVHLQODVWXQJ

DQKDQG HLQHU 5�FNZlUWVWHUPLQLHUXQJ GXUFKJHI�KUW� 'D]X ZLUG I�U MHGHQ $XIWUDJ ]X�

QlFKVW GLH 9DULDQWH PLW GHU N�U]HVWHQ /DXI]HLW DXVJHZlKOW� 'LHVH ZLUG ]XP VSlWHVW

P|JOLFKHQ =HLWSXQNW HLQJHODVWHW� $XV GHQ (LQODVWXQJV]HLWSXQNWHQ DOOHU $XIWUlJH NDQQ

GLH (LQODVWXQJVUHLKHQIROJH HUPLWWHOW ZHUGHQ�

$XVJDEH GHU (UJHEQLVVH

1HEHQ GHU :HLWHUJDEH GHU (UJHEQLVVH DQ GLH 6LPXODWLRQ N|QQHQ GLHVH DXFK LP %H�

UHFKQXQJVZHUN]HXJ DQKDQG HLQHU 3ODQWDIHO YLVXDOLVLHUW ZHUGHQ� 'D]X EHUHFKQHW GDV

6\VWHP GLH 'XUFKODXI]HLWHQ DQKDQG GHU IHVWJHOHJWHQ (LQODVWXQJVUHLKHQIROJH GHU $XI�

WUlJH� =XQlFKVW ZLUG I�U HLQHQ $XIWUDJ JHSU�IW� RE GLH IHVWJHOHJWH 6WDUWOLQLH IUHL LVW� ,VW

GLHV GHU )DOO ZLUG GHU $XIWUDJ HLQJHODVWHW� 1DFK GHU (LQODVWXQJ � %HOHJXQJ GHU HUVWHQ
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.RPSRQHQWH� ZLUG GLH %HUHFKQXQJ DEJHEURFKHQ XQG GLH ]XYRU HUUHFKQHWH 3ODQXQJV�
]HLW �EHUQRPPHQ� ,VW GLH 6WDUWOLQLH EHOHJW� YHUVXFKW GDV:HUN]HXJ ]XHUVW HLQH 9DULDQWH
GHV $XIWUDJV ]X ILQGHQ� GLH HLQH XQEHOHJWH 6WDUWOLQLH KDW� :LU HLQH VROFKH JHIXQGHQ�
ZLUG GLHVH 9DULDQWH DXVJHZlKOW XQG HLQJHODVWHW� .DQQ NHLQH DQGHUH 6WDUWOLQLH HUPLWWHOW
ZHUGHQ� ZLUG GLH 9DULDQWH PLW GHU JHULQJVWHQ :DUWH]HLW JHZlKOW�

1DFKGHP GLH %HUHFKQXQJHQ DEJHVFKORVVHQ VLQG� ZLUG HLQ )HQVWHU JH|IIQHW� GDV GLH
(UJHEQLVVH YLVXDOLVLHUW XQG YHUDQVFKDXOLFKW �$EE� ���� 'DEHL ZHUGHQ GLH $XIWUlJH
QDFK GHP (LQODVWXQJV]HLWSXQNW VRUWLHUW� 'DV (UJHEQLVIHQVWHU LVW LQ ]ZHL %HUHLFKH JH�
WHLOW� LP REHUHQ 7HLO GLH $XIWUDJV�� 9DULDQWHQ� XQG 'XUFKODXIOLVWHQ XQG LP XQWHUHQ GDV
*DQWW�'LDJUDPP GHU $XIWUDJVHLQODVWXQJ�

'DUVWHOOXQJ GHU
$XIWUDJVHLQODVWXQJ

'DUVWHOOXQJ GHU
RSWLPLHUWHQ
$XIWUDJVUHLKHQIROJH

$EE� �� (UJHEQLVGDUVWHOOXQJ GHU $XIWUDJVHLQODVWXQJ

,Q GHU $XIWUDJVOLVWH ZHUGHQ GLH $XIWUlJH LQ GHU 5HLKHQIROJH LKUHU (LQODVWXQJ DQJH]HLJW
VRZLH HLQH5HLKHZHLWHUH ,QIRUPDWLRQHQ ]XGHQ 7HUPLQHQXQG =HLWHQ� =X HLQHP$XIWUDJ
N|QQHQ DXFK GLH ]XJHK|ULJHQ 9DULDQWHQ� XQG 'XUFKODXIOLVWHQ DEJHUXIHQ ZHUGHQ� DXV
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GHQHQ GHU %HQXW]HU GHWDLOOLHUWH ,QIRUPDWLRQHQ �EHU HLQHQ $XIWUDJ DEOHVHQ NDQQ� 'DV
'LDJUDPP GHU $XIWUDJVHLQODVWXQJ ]HLJW GLH 9HUWHLOXQJ GHU (LQODVWXQJ XQG GHU )HUWL�
JXQJV]HLWHQ GHU $XIWUlJH�

$EVFKOLH�HQG ZHUGHQ GLH (UJHEQLVVH DXV GLHVHU 9RURSWLPLHUXQJ DOV (LQODVWXQJVLQIRU�
PDWLRQ DQ GLH 6LPXODWLRQ �EHUJHEHQ� 'D]X ZLUG DXV GHQ (UJHEQLVWDEHOOHQ GHU 'DWHQ�
EDQN HLQH'DWHL LPJHZ�QVFKWHQ)RUPDW HU]HXJW� ,P%HLVSLHO 48(67ZLUG HLQH6WHXHU�
GDWHL XQWHU 6FKHGXOHV HUVWHOOW� 'LHVH NDQQ PLW I�QI $XIWUlJHQ EHLVSLHOVZHLVH ZLH IROJW
DXVVHKHQ� ZREHL GLH HUVWH =DKO GHQ (LQODVWXQJV]HLWSXQNW LQ 6HNXQGHQ XQG GLH ]ZHLWH
=DKO GLH 6W�FN]DKO GDUVWHOOW�

� $XIWUDJVHLQODVWXQJ
$%62/87(
3URGXNW� � ���
3URGXNW� � ���
3URGXNW� ���� ���
3URGXNW� ���� ���
3URGXNW� ���� ���



� ([HPSODULVFKH $QZHQGXQJ GHV 7HLOPRGHOOV
6\VWHPLQWHJUDWLRQ

1DFK GHU %HVFKUHLEXQJ GHU .RQ]HSWLRQ XQG 5HDOLVLHUXQJ GHU HLQ]HOQHQ 0RGXOH GHV

7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ LVW LP )ROJHQGHQ LKUH $QZHQGXQJ DQKDQG HLQHV NRQ�

NUHWHQ %HLVSLHOV GDUJHVWHOOW� )�U GLH $EODXIVLPXODWLRQ ZXUGH GDV 6\VWHP 48(67 YHU�

ZHQGHW�

��� %HVFKUHLEXQJ GHU 6LPXODWLRQVDXIJDEH

)�U GLH H[HPSODULVFKH 6\VWHPPRGHOOLHUXQJ XQWHU 9HUZHQGXQJ GHU 6LPXODWLRQVNRP�

SRQHQWHQ DXV GHU 5HIHUHQ]PRGHOO�'DWHQEDQN ZXUGH HLQH )HUWLJXQJ HOHNWURQLVFKHU

%DXJUXSSHQ I�U GLH $XWRPRELOLQGXVWULH JHZlKOW� %HL GHQ KHUJHVWHOOWHQ 3URGXNWHQ KDQ�

GHOW HV VLFK XP NRPSOH[H %DXJUXSSHQ PLW 0LVFKEHVW�FNXQJ LQ 607 XQG 7+7� ZREHL

GLH EHGUDKWHWHQ %DXWHLOH ZLH 6WHFNHU RGHU 6HQVRUHQ PDQXHOO EHVW�FNW ZHUGHQ� (V

NRPPHQ HLQVHLWLJ XQG ]ZHLVHLWLJ EHVW�FNWH /HLWHUSODWWHQ YRU� =XP 6FKXW] YRU 8PZHOW�

HLQIO�VVHQ ZHUGHQ GLH )ODFKEDXJUXSSHQ ]XP 7HLO PLW 6FKXW]ODFN �EHU]RJHQ XQG

VFKOLH�OLFK LQ HLQ *HKlXVH PRQWLHUW� 'LH %DXJUXSSHQ KDEHQ VLFKHUKHLWVUHOHYDQWH

)XQNWLRQHQ XQGZHUGHQ GDKHU ZlKUHQG GHU )HUWLJXQJ PHKUHUHQ 7HVWV XQWHU]RJHQ� GLH

�EHU GLH KHUN|PPOLFKHQ 7HVWV EHL GHU )ODFKEDXJUXSSHQIHUWLJXQJ KLQDXVJHKHQ� 'DV

/D\RXW GHU UHOHYDQWHQ )HUWLJXQJVEHUHLFKH LVW LQ $EE� �� GDUJHVWHOOW� ,P %HUHLFK $ EH�

ILQGHW VLFK GLH DXWRPDWLVFKH 60'�%HVW�FNXQJ� LP %HUHLFK % GLH PDQXHOOH %HVW�FNXQJ

XQG GLH *HKlXVHPRQWDJH�
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$OOH 3URGXNWH GXUFKODXIHQ GLH 6\VWHPHo ELVq LP %HUHLFK $� 6\VWHPr KDW ]ZHL SUR�

GXNWDEKlQJLJH 6WDUWSXQNWH� GLH DQ GHU :HOOHQO|WDQODJH ]XVDPPHQJHI�KUW XQG GD�

QDFKZLHGHU DXIJHWHLOW ZHUGHQ� ,P%HUHLFKsEHILQGHQ VLFK(LQ]HOVWDWLRQHQ� LP%HUHLFK

t GUHL XQDEKlQJLJH /LQLHQ I�U 7HVW� XQG 9HUSDFNXQJVDXIJDEHQ� 'LH HLQ]HOQHQ 6\�

VWHPH KDEHQ IROJHQGH )XQNWLRQHQ�

6\VWHP o� $XWRPDWLVFKH 60'�%HVW�FNXQJ /HLWHUSODWWHQREHUVHLWH

6\VWHP w� 5|QWJHQLQVSHNWLRQ ]XP $XIILQGHQ YRQ %HVW�FN� XQG /|WIHKOHUQ

6\VWHP p� 0DQXHOOH 3U�ISOlW]H ]XU )HKOHUNRQWUROOH XQG �EHVHLWLJXQJ

6\VWHP q� $XWRPDWLVFKH 60'�%HVW�FNXQJ /HLWHUSODWWHQXQWHUVHLWH

6\VWHP r� 0DQXHOOH %HVW�FNXQJ� 1XW]HQ WUHQQHQ� :HOOHQO|WHQ� 7HVW

6\VWHP s� 7DXFKODFNLHUHQ GHU /HLWHUSODWWHQ� *HKlXVHPRQWDJH

6\VWHP t� (WLNHWWLHUHQ� (QGWHVW� 9HUSDFNHQ

'DV ]X IHUWLJHQGH 3URGXNWPL[ YRQ FD� �� 9DULDQWHQ OlVVW VLFK LQ HLQHP HUVWHQ 6FKULWW

DXI YLHU +DXSWSURGXNWH UHGX]LHUHQ�'LH ]X IHUWLJHQGHQ 6W�FN]DKOHQ XQG GLH3URGXNWGD�

WHQ VLQG LQ 7DEHOOH �� DQJHJHEHQ� 'LH /RVJU|�HQ GHU )HUWLJXQJ OLHJHQ LP %HUHLFK $

]ZLVFKHQ ����� ELV ������ /HLWHUSODWWHQ� LP %HUHLFK % EHL ����� ELV ������ 'LH )HUWL�

JXQJ OlXIW LP ��6FKLFKW�%HWULHE DQ VHFKV 7DJHQ GHU:RFKH� $E]�JOLFK GHU 3DXVHQ KDW

HLQ 7DJ ����� $UEHLWVPLQXWHQ�

7DEHOOH �� 3URGXNWGDWHQ GHU KHU]XVWHOOHQGHQ )ODFKEDXJUXSSHQ ��HU�1XW]HQ�

/3 � /3 � /3 � /3 �

JHIRUGHUWH 7DJHVSURGXNWLRQ

�(LQ]HOVFKDOWXQJ�
����� � ����� ����� � ����� ����� � ����� ����� � �����

$Q]DKO %( 26 �� $XWRPDW ��� ��� ��� ���

$Q]DKO %( 26 �� $XWRPDW ��� ��� �� ���

$Q]DKO %( 26 �� $XWRPDW �� �� �� ��

$Q]DKO %( 86 �� $XWRPDW ��� �� � ���

$Q]DKO %( 86 �� $XWRPDW �� � � ��

$Q]DKO %( 0DQXHOO � �� �� �� ��

$Q]DKO %( 0DQXHOO � �� �� �� ��

/3� /HLWHUSODWWH� %(� %DXHOHPHQWH� 26� 2EHUVHLWH� 86� 8QWHUVHLWH

'LH $XIJDEH EHVWHKW GDULQ GDV 6\VWHP XQG GLH $XIWUDJVHLQODVWXQJ ]X PRGHOOLHUHQ XQG

PLW +LOIH GHU 6LPXODWLRQ ]XQlFKVW GUHL )UDJHQ ]X NOlUHQ�

�� :DV LVW GLH RSWLPDOH /RVJU|�H GHU 3URGXNWH" 'LHVH )UDJH LVW XQWHU GHQ *HVLFKWV�

SXQNWHQ 7HUPLQHLQKDOWXQJ� )OH[LELOLWlW XQG 0LQLPLHUXQJ GHV 8PU�VWDXIZDQGV ]X

EHWUDFKWHQ�

�� :LH ZLUNHQ VLFK 9DULDWLRQHQ EHLP 3URGXNWPL[ DXI GHQ 3XIIHU ]ZLVFKHQ %HUHLFK $

XQG %HUHLFK % DXV"



���� ([HPSODULVFKH $QZHQGXQJ GHV 7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ

�� :LH ODQJH EHQ|WLJW %HUHLFK % XP EHLP $XVIDOO GHU :HOOHQO|WDQODJH YRQ ]ZHL 7DJHQ

GLH DQJHVWDXWHQ $XIWUlJH DE]XDUEHLWHQ"

��� $XIEDX GHV 6LPXODWLRQVPRGHOOV PLW +LOIH GHU 5HIH�

UHQ]PRGHOO�'DWHQEDQN

)�U GHQ $XIEDX GHV 6LPXODWLRQVPRGHOOV ZXUGH GDV EHVFKULHEHQH )HUWLJXQJVV\VWHP

DQDO\VLHUW� 'DEHL ZXUGHQ HWZD �� XQWHUVFKLHGOLFKH 0DVFKLQHQ� 0DWHULDOIOXVVNRPSR�

QHQWHQ XQG 3XIIHU HUPLWWHOW� 'LH 8QWHUVW�W]XQJ EHL GHU0RGHOOLHUXQJ GXUFK GLH6LPXODWL�

RQVNRPSRQHQWHQ ZLUG DQKDQG YRQ ]ZHL %HLVSLHOHQ GDUJHVWHOOW� GHP +LQ]XODGHQ HLQ�

]HOQHU 0DVFKLQHQ XQG GHP LQWHUDNWLYHQ $XIEDX HLQHU )HUWLJXQJVVWUXNWXU�

����� +LQ]XODGHQ HLQ]HOQHU .RPSRQHQWHQ DXV GHU 'DWHQEDQN

8PDXV GHU 5HIHUHQ]PRGHOO�'DWHQEDQN HLQH RGHUPHKUHUH VSH]LHOOH0DVFKLQHQ LQ HLQ

48(67�6LPXODWLRQVPRGHOO KLQ]X]XODGHQ� ZHUGHQ GLHVH0DVFKLQHQPLW GHP XQWHU .D�

SLWHO ����� EHVFKULHEHQHQ :HUN]HXJ DXVJHZlKOW XQG LQ HLQHU %HQXW]HUELEOLRWKHN �/L�

EUDU\� DEJHVSHLFKHUW� ,Q $EE� �� VLQG HLQH EHLVSLHOKDIWH %LEOLRWKHNVVWUXNWXU XQG HLQ

$XV]XJ DXVGHU %HVFKUHLEXQJVGDWHL I�U HLQHQ)XML &3� %HVW�FNDXWRPDWHQGDUJHVWHOOW�

'()B5(6B&/$66 0DFKLQH ·)XMLB&3�·

/(1*7+ ��������
:,'7+ ��������
+(,*+7 ��������
.,1(0$7,& 12
',63/$<B),/( ·48(67�(3OLE�3$576�·� ·IXMLBFS�·
180B,&216 �
,&21B),/( � ·GHIDXOW·
&/$66B&2/25 ·%OXH·
$775,% ·8VHU�· ·�·
180B352&(66 �
&<&/( 352&(66 ·'HIDXOWB&\FOH·
352&B2&&85(1&( ·'HIDXOWB&\FOH· ����������
352&(66B/2*,& IXMLBFS���
� � �

$EE� �� :LQGRZV�'DWHLV\VWHP PLW 6LPXODWLRQVNRPSRQHQWHQ I�U GDV 6LPXODWLRQV�

V\VWHP 48(67



��� � ([HPSODULVFKH $QZHQGXQJ GHV 7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ

8P HLQH 0DVFKLQH DXV GHU %HQXW]HUELEOLRWKHN LQ 48(67 HLQ]XELQGHQ� ZLUG VLH ]X�
QlFKVW PLU GHQ %HIHKOHQ )LOH � 5HDG (QWLW\ � (OHPHQW &ODVV DXVJHZlKOW� 'DQDFK VWHKW
GLH 0DVFKLQH GLUHNW LP $XVZDKOPHQ� I�U 0DVFKLQHQ ]XU 9HUI�JXQJ XQG NDQQ LQNOXVLYH
LKUHU0DVFKLQHQORJLN LQ HLQ 6LPXODWLRQVPRGHOO HLQJHEXQGHQZHUGHQ� )�U GLH %HVFKUHL�
EXQJ GHU 0DVFKLQHQORJLN ZLUG GLH 48(67�VSH]LILVFKH 6LPXODWLRQ &RQWURO /DQJXDJH
�6&/� YHUZHQGHW� PLW GHU GHILQLHUW LQ 6LPXODWLRQVOlXIH HLQJHJULIIHQ ZHUGHQ NDQQ�

'LH 0DVFKLQHQORJLN� GLH DOV VHSDUDWH 6&/�'DWHL JHVSHLFKHUW LVW� ZLUG LQ 48(67 GXUFK
GLH 0DVFKLQHQYDULDEOH 352&(66B/2*,& PLW GHU ]XJHK|ULJHQ 0DVFKLQH YHUNQ�SIW�
$OOH UHOHYDQWHQ 3URGXNWGDWHQ VLQG DOV 8VHU $WWULEXWHV GHU 3URGXNWH KLQWHUOHJW� .RPPW
ZlKUHQG HLQHV 6LPXODWLRQVODXIV HLQ 3URGXNW DQ HLQHU 0DVFKLQH DQ� ZLUG GLH HQWVSUH�
FKHQGH0DVFKLQHQORJLN DXIJHUXIHQ XQG GLH 3URGXNWGDWHQZHUGHQ �EHUJHEHQ� 'LH0D�
VFKLQHQORJLN ZHUWHW GLH 3URGXNWGDWHQ DXV XQG EHUHFKQHW MH QDFK YRUKDQGHQH 'DWHQ
GLH DNWXHOOH 7DNW]HLW� 'DEHL ZLUG GDV GUHLVWXILJH 9RUJHKHQ DXV .DSLWHO ����� �6� ����
DQJHZDQGW� (LQIDFKH %HUHFKQXQJHQ ZLH WKHRUHWLVFKH XQG GLIIHUHQ]LHUWH 7DNW]HLW ZHU�
GHQGLUHNW YRQGHU6&/�'DWHL GXUFKJHI�KUW� ,VW HLQH /RJLNNRPSRQHQWH I�U GLH0DVFKLQH
YRUKDQGHQ� ZLUG GLHVH PLW GHQ HQWVSUHFKHQGHQ 9DULDEOHQ �EHU HLQHQ3LSH 6WUHDP DXI�
JHUXIHQ� GHU GLH 7DNW]HLW ]XU�FNOLHIHUW� 'LHVHV9RUJHKHQ LVW LQ$EE� �� GDUJHVWHOOW� ,QGHU
0DVFKLQHQORJLN ODVVHQ VLFK QRFK ZHLWHUH )XQNWLRQDOLWlWHQ LQWHJULHUHQ� ZLH GLH %HU�FN�
VLFKWLJXQJ HLQHU 8PU�VW]HLW EHL 3URGXNWZHFKVHO RGHU GLH $QZHQGXQJ XQWHUVFKLHGOL�
FKHU 9HUWHLOXQJHQ DXI GLH EHUHFKQHWH 7DNW]HLW�

3URGXNW NRPPW

$XIUXI GHU

DQ 0DVFKLQH DQ

0DVFKLQHQORJLN
XQG hEHUJDEH GHU
3URGXNWSDUDPHWHU

%HUHFKQXQJ GHU
7DNW]HLW PLW GHQ
YRUKDQGHQHQ
3DUDPHWHUQ

%HDXIVFKODJXQJ
%HDUEHLWXQJV]HLW
JJI� PLW 5�VW]HLW

)UHLJDEH GHV
EHDUEHLWHWHQ
3URGXNWV

$EE� �� $EODXI GHU 6LPXODWLRQ PLW GHQ PDVFKLQHQQDKHQ 6LPXODWLRQVNRPSRQHQWHQ

'LH GLUHNWH hEHUQDKPH HLQHU 0DVFKLQHQJHRPHWULH I�U GLH 'DUVWHOOXQJ LQ 48(67 LVW
GHU]HLW QLFKW P|JOLFK� GD 48(67 HLQ HLJHQHV� LQWHUQHV*UDILNIRUPDW YHUZHQGHW� ,Q GHU

5HIHUHQ]PRGHOO�'DWHQEDQN VLQG *HRPHWULHGDWHQ MHGRFK LQ HLQHP VWDQGDUGLVLHUWHQ

*UDILNIRUPDW KLQWHUOHJW �]� %� ';)� ,*(6� 67/�� :LUG I�U HLQH 0DVFKLQH LQ 48(67 GLH

'HIDXOW�'DUVWHOOXQJ JHZlKOW� ZLUG HLQH )UlVHDQJH]HLJW �$EE� ���� -H QDFKGHPZHOFKH

'DUVWHOOXQJ I�U HLQH 0DVFKLQH JHZ�QVFKW LVW� P�VVHQ LP &$'�0RGXO YRQ 48(67 GLH

*HRPHWULHGDWHQ ]XQlFKVW JHODGHQ XQG GDQQ LP )RUPDW YRQ 48(67 JHVSHLFKHUW ZHU�

GHQ� 'LHV N|QQHQ ZLH LQ $EE� �� GDUJHVWHOOW �'� RGHU �'�'DWHQ VHLQ� 'LH*HRPHWULHLQ�



���� ([HPSODULVFKH $QZHQGXQJ GHV 7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ

IRUPDWLRQ ZLUG EHL GHU 0DVFKLQHQGHILQLWLRQ ]XJHZLHVHQ� ZRUDXI GLH QHXH 'DUVWHOOXQJ
GLUHNW DQJH]HLJW ZLUG�

'HIDXOW�'DUVWHOOXQJ �'�'DUVWHOOXQJ �'�'DUVWHOOXQJ
HLQHU 0DVFKLQH LQ 48(67 HLQHV 6,3/$&( $XWRPDWHQ HLQHV 6,3/$&( $XWRPDWHQ

$EE� �� 8QWHUVFKLHGOLFKH JUDILVFKH 5HSUlVHQWDWLRQHQ HLQHU 0DVFKLQH LP 6LPXODWL�

RQVV\VWHP 48(67

����� ,QWHUDNWLYHU $XIEDX HLQHU )HUWLJXQJVVWUXNWXU

0LW GHP LQ .DSLWHO ��� EHVFKULHEHQHQ :HUN]HXJ ]XP LQWHUDNWLYHQ $XIEDX YRQ )HUWL�
JXQJVVWUXNWXUHQ NDQQ PLW GHQ LQ GHU 5HIHUHQ]PRGHOO�'DWHQEDQN JHVSHLFKHUWHQ 6L�
PXODWLRQVNRPSRQHQWHQ GDV /D\RXW HLQHU )HUWLJXQJ DXIJHEDXW ZHUGHQ�ZREHL DXFK GLH
9HUNQ�SIXQJ GHU .RPSRQHQWHQ EH]�JOLFK GHV 0DWHULDOIOXVVHV P|JOLFK LVW� 'DV (LQOH�
VHQ HLQHU VROFKHQ 6WUXNWXU LQ 48(67 HUIROJW PLW GHU 48(67�VSH]LILVFKHQ %DWFK &RQ�
WURO /DQJXDJH �%&/�� PLW GHU DOOH )XQNWLRQHQ YRQ 48(67 JHVWHXHUW ZHUGHQ N|QQHQ�

$OV %HLVSLHO HLQHU GHUDUWLJHQ )HUWLJXQJVVWUXNWXU LVW LQ $EE� �� HLQ 5|QWJHQV\VWHP GDU�
JHVWHOOW� GDV DXV HLQHU (LQOHJHVWDWLRQ EHGLHQW ZLUG XQG GDV GLH JHSU�IWHQ 3URGXNWH LQ
HLQH (QWODGHVWDWLRQ �EHUJLEW� %HL GHU 3RVLWLRQLHUXQJ LP /D\RXW ZLUG GHU 8PULVV GHU
.RPSRQHQWHQ GDUJHVWHOOW� LKUH 9HUNQ�SIXQJ HUIROJW JUDILVFK� %HL GHU hEHUWUDJXQJ GHU
IHUWLJJHVWHOOWHQ 6WUXNWXU DQ 48(67 ZHUGHQ ]XP HLQHQ GLH HQWKDOWHQHQ .RPSRQHQWHQ
LQ GLH 48(67�$QZHQGHUELEOLRWKHN JHVFKULHEHQ �YJO� .DSLWHO ������ XQG ]XP DQGHUHQ
ZLUG GLH %&/�'DWHL HUVWHOOW� ZHOFKH GLH .RPSRQHQWHQ OlGW� SRVLWLRQLHUW XQG YHUNQ�SIW�
'LH GUHL $EVFKQLWWH �� /DGHQ� 3RVLWLRQLHUHQ� 9HUNQ�SIHQ �� VLQG HEHQIDOOV LP %HLVSLHO LQ
$EE� �� ]X HUNHQQHQ� 'LH EHWUHIIHQGH %&/�'DWHL ZLUG LQ 48(67 �EHU HLQHQ %&/ 8VHU

%XWWRQ DXIJHUXIHQ�

'LHVHV 9RUJHKHQ GHU 9RUDEGHILQLWLRQ YRQ )HUWLJXQJVV\VWHPHQ NDQQ DQJHZDQGW ZHU�
GHQ� ZHQQ DOOH EHQ|WLJWHQ .RPSRQHQWHQ LQ GHU 5HIHUHQ]PRGHOO�'DWHQEDQN YRUOLHJHQ�
)�U GLH 3UD[LV LVW GLHV ]XQlFKVW VFKZHU ]X UHDOLVLHUHQ� 6SH]LHOO 3XIIHU� 0DWHULDOIOXVV�
NRPSRQHQWHQ RGHU 0RQWDJHVWDWLRQHQ VLQG RIW 6RQGHUO|VXQJHQ� GLH QLFKW LQ LKUHU JH�
VDPWHQ 9LHOIDOW YRUUlWLJ JHKDOWHQ ZHUGHQ N|QQHQ� (LQH 0|JOLFKNHLW GLH 5HIHUHQ]PR�
GHOO�'DWHQEDQN GHQQRFK I�U GLH 6\VWHPGHILQLWLRQ ]X YHUZHQGHQ EHVWHKW GDULQ� IHK�
OHQGH .RPSRQHQWHQ EHL GHU 6\VWHPDQDO\VH ]X ORNDOLVLHUHQ XQG GLHVH GDUDXIKLQ LQ GLH



��� � ([HPSODULVFKH $QZHQGXQJ GHV 7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ

'DWHQEDQN HLQ]XJHEHQ� (LQH ]ZHLWH 0|JOLFKNHLW LVW GLH 9HUZHQGXQJ YRQ 6WDQGDUG�
NRPSRQHQWHQ GHU HQWVSUHFKHQGHQ .ODVVHQ DOV 3ODW]KDOWHU� GLH LP 6LPXODWLRQVV\VWHP
DQ GLH HLJHQWOLFKHQ 6\VWHPNRPSRQHQWHQ DQJHSDVVW ZHUGHQ�

���� /DGHQ
5($' (&/$66 )520 ·/RDGHUB;UD\�HFO·

5($' (&/$66 )520 ·;UD\�HFO·

5($' (&/$66 )520 ·8QORDGHUB;UD\�HFO·

���� 3RVLWLRQLHUHQ

&5($7( (/(0(17 ·/RDGHUB;UD\B�· 2) %8))(5 &/$66 ·/RDGHUB;UD\· $7 �������� ������� �

&5($7( (/(0(17 ·;UD\B�· 2) 0$&+,1( &/$66 ·;UD\· $7 ������� ������� �

&5($7( (/(0(17 ·8QORDGHUB;UD\B�· 2) %8))(5 &/$66 ·8QORDGHUB;UD\· $7 ������� ������� �

���� 9HUNQ�SIHQ

&211(&7 (/(0(17 ·/RDGHUB;UD\B�· 287387 � 72 (/(0(17 ·;UD\B�· ,1387 �

&211(&7 (/(0(17 ·;UD\B�· 287387 � 72 (/(0(17 ·8QORDGHUB;UD\B�· ,1387 �

5|QWJHQ (QWODGHVWDWLRQ%HODGHVWDWLRQ

6WDUW (QGH

3RVLWLRQ
�������
�����

������
�����

������
�����

$EE� �� %&/�%HIHKOVVDW] ]XU (U]HXJXQJ HLQHU )HUWLJXQJVVWUXNWXU LQ 48(67

(LQH GHUDUWLJH )HUWLJXQJVVWUXNWXU NDQQ LQ 48(67 LQ HLQ EHVWHKHQGHV 6LPXODWLRQVPR�

GHOO JHODGHQ ZHUGHQ RGHU LQ HLQ QHXHV 0RGHOO� 'LH 0RGHOOH LQ 48(67 RULHQWLHUHQ VLFK

DQ GHU UHDOHQ *U|�H GHU )HUWLJXQJVHLQULFKWXQJHQ� %HLP /DGHQ GHU 6WUXNWXU LQ HLQ

QHXHV0RGHOO ZLUG OHGLJOLFK HLQ %&/�%HIHKO ]XU )HVWOHJXQJGHU EHQ|WLJWHQ*UXQGIOlFKH

YRUJHVFKDOWHW�

���� )HVWOHJXQJ GHU *UXQGIODHFKH

6(7 *5,' 72 ��� ������

'LH *UXQGIOlFKH HLQHV 6LPXODWLRQVPRGHOOV LQ 48(67 LVW TXDGUDWLVFK� KLHU LP %HLVSLHO

HLQ ��HU�5DVWHU PLW HLQHP 0HWHU .DQWHQOlQJH� 'HU 1XOOSXQNW GHU *UXQGIOlFKH OLHJW LQ

LKUHP 0LWWHOSXQNW�

'DV JHVDPWH 6LPXODWLRQVPRGHOO GHV EHVFKULHEHQHQ %HLVSLHOV LVW LQ $EE� ��� GDUJH�

VWHOOW� %HL 0RGHOODXIEDX ]HLJW VLFK� GDVV GHU %HUHLFK $ PLW GHU DXWRPDWLVFKHQ %H�

VW�FNXQJ XQG GHP 7HVW VHKU JXW DQKDQG GHU 5HIHUHQ]PRGHOO�'DWHQEDQN PRGHOOLHUW

ZHUGHQ NDQQ� 'DEHL N|QQHQ VRZRKO GLH 0DVFKLQHQ DOV DXFK GLH 3HULSKHULHHLQULFKWXQ�

JHQ GHU 6\VWHPDQELHWHU GLUHNW �EHUQRPPHQ ZHUGHQ� 'LHV ZDU ]X HUZDUWHQ� GD GLH 'D�

WHQEDQN SULPlU I�U GLHVH 6LPXODWLRQVNRPSRQHQWHQ DXVJHOHJW LVW� ,P %HUHLFK % WUHWHQ

HLQLJH VSH]LHOOH 0RQWDJH� XQG %HDUEHLWXQJVVWDWLRQHQ DXI� GLH VR QLFKW LQ GHU 'DWHQ�

EDQN YRUKDQGHQ VLQG� (V LVW MHGRFKP|JOLFK GLHVH XQWHU GHU .DWHJRULH0RQWDJH��5HSD�

UDWXUSOlW]H HLQ]XJHEHQ� GLH VSH]LHOO I�U VROFKH )lOOH YRUJHVHKHQ LVW�



���� ([HPSODULVFKH $QZHQGXQJ GHV 7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ

%HUHLFK $

%HUHLFK %

3XIIHU ]ZLVFKHQ
%HUHLFK $ XQG %

$EE� ��� 6LPXODWLRQVPRGHOO GHU )HUWLJXQJ LQ 48(67

����� *HQHULHUXQJ HLQHU YRURSWLPLHUWHQ $XIWUDJVHLQODVWXQJ

8P GLH (U]HXJXQJ HLQHU YRURSWLPLHUWHQ $XIWUDJVHLQODVWXQJ ]X GHPRQVWULHUHQ� ZXUGH

I�U GLH YLHU 3URGXNWH DXV 7DEHOOH ��HLQ $XIWUDJVSRROPLW XQWHUVFKLHGOLFKHQ)HUWLJXQJV�
VW�FN]DKOHQ HUVWHOOW� GHU HLQHQ =HLWUDXP YRQ �� 6WXQGHQ XPIDVVW �7DEHOOH ���� 'HV
ZHLWHUHQ ZXUGHQ GLH $UEHLWVSOlQH I�U GLH YLHU 3URGXNWH PLW GHP LQ .DSLWHO � EHVFKULH�
EHQH :HUN]HXJ HUVWHOOW XQG LQ GLH 'DWHQEDQN �EHUQRPPHQ�

7DEHOOH �� $XIWUDJVSRRO

$XIWUDJ 3URGXNW $Q]DKO 7HUPLQ $XIWUDJ 3URGXNW $Q]DKO 7HUPLQ

� /3� ��� ��K �� /3� ��� ��K

� /3� ��� ��K �� /3� ��� ��K

� /3� ��� ��K �� /3� ��� �K

� /3� ��� ��K �� /3� ��� ��K

� /3� ��� ��K �� /3� ��� ��K

� /3� ��� ��K �� /3� ��� ��K

� /3� ��� ��K �� /3� ��� ��K

� /3� ��� ��K �� /3� ��� ��K

� /3� ��� ��K �� /3� ��� ��K

�� /3� ��� ��K �� /3� ��� �K



��� � ([HPSODULVFKH $QZHQGXQJ GHV 7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ

'LH $QODJH� GLH QDFK GHU REHQ EHVFKULHEHQHQ0RGHOOLHUXQJ EHUHLWV LP EHQ|WLJWHQ )RU�
PDW YRUOLHJW� ZXUGH LQ GDV :HUN]HXJ ]XU (UPLWWOXQJ HLQHU YRURSWLPLHUWHQ $XIWUDJVUHL�
KHQIROJH JHODGHQ� HEHQVR GLH $XIWUDJVOLVWH�1DFK 'XUFKI�KUXQJ GHU 2SWLPLHUXQJ ]HLJW

VLFK GLH LQ$EE� ���GDUJHVWHOOWH 6LWXDWLRQ�'LH$XIWUlJH VLQG LQ LKUHU QHXHQ5HLKHQIROJH

GDUJHVWHOOW� GDV (UJHEQLVIHQVWHU ELHWHW QRFK HLQH 5HLKH ZHLWHUHU ,QIRUPDWLRQHQ� 6R

ZLUG PLWJHWHLOW� RE GHU 7HUPLQ HLQHV $XIWUDJV YRUDXVVLFKWOLFK HLQJHKDOWHQ ZHUGHQ NDQQ

RGHU RE GDPLW JHUHFKQHW ZHUGHQPXVV� GDVV VLFK GHU $XIWUDJ YHUVSlWHW�:HLWHUH$QJD�

EHQ VLQG 6WDUW� XQG (QG]HLWSXQNW� GHU XUVSU�QJOLFKH 7HUPLQ� 7HUPLQDEZHLFKXQJHQ� GLH

EHUHFKQHWH /DXI�� )HUWLJXQJV� XQG 5�VW]HLW� ZREHL GLH OHW]WHQ EHLGHQ :HUWH DEVROXW

XQG SUR]HQWXDO DQJHJHEHQ ZHUGHQ� 'LH LQ .DSLWHO ����� EHUHLW YRUJHVWHOOWH /DXI]HLWDQ�

]HLJH GLHQW ]XU 9LVXDOLVLHUXQJ GLHVHU :HUWH�

9DULDQWHQ� XQG 'XUFKODXIDQVLFKW

$XIWUDJVDQVLFKW

$EE� ��� (UJHEQLVIHQVWHU �$XIWUDJVDQVLFKW�

0LW GHU 0DXV NDQQ HLQH $XIWUDJV]HLOH DXVJHZlKOW ZHUGHQ� 1DFK $QNOLFNHQ GHU 6FKDOW�

IOlFKH$UEHLWVSOlQH DP UHFKWHQ )HQVWHUUDQG ZHUGHQ I�U GHQ JHZlKOWHQ $XIWUDJ GLH ]X�



���� ([HPSODULVFKH $QZHQGXQJ GHV 7HLOPRGHOOV 6\VWHPLQWHJUDWLRQ

JHK|ULJHQ9DULDQWHQ� XQG'XUFKODXIOLVWHQ DQJH]HLJW� 'LHVH /LVWHQ JHEHQ GHWDLOOLHUWH ,Q�
IRUPDWLRQHQ �EHU GLH JHIXQGHQH )HUWLJXQJVYDULDQWHQ XQG GLH ]XJHK|ULJHQ )HUWL�
JXQJVDEOlXIH� =X GHQ 9DULDQWHQZHUGHQ GLH YHUZHQGHWHQ $UEHLWVSlQHXQG GLH EHUHFK�
QHWHQ /DXI]HLWHQ DQJH]HLJW� 'LH 'XUFKODXIOLVWHQ JHEHQ ]X GHQ )HUWLJXQJVVFKULWWHQ LP
$UEHLWVSODQ GDV ]XJHRUGQHWH )HUWLJXQJVV\VWHP� GLH )HUWLJXQJVNRPSRQHQWH� GLH %H�
WULHEVPLWWHOQXPPHU VRZLH GLH 0DVFKLQHQEH]HLFKQXQJ DQ�

'LH (UJHEQLVVH GHU2SWLPLHUXQJ ZHUGHQ GHU 6LPXODWLRQ LQ )RUP HLQHU (LQODVWXQJVOLVWH

]X 9HUI�JXQJ JHVWHOOW� )�U 48(67 ZXUGH GDV HQWVSUHFKHQGH )RUPDW LQ .DSLWHO �����

DXIJH]HLJW� 'DV 6LPXODWLRQVV\VWHP �EHUQLPPW GLH YRUJHVFKODJHQH (LQODVWXQJVUHL�

KHQIROJH� 6LPXODWLRQVLQWHUQ HUIROJW GLH $EDUEHLWXQJ GHU $XIWUlJH MHGRFK QDFK GHQ GRUW

HLQJHVWHOOWHQ 6WUDWHJLHQ XQG 9HUNQ�SIXQJHQ�



� =XVDPPHQIDVVXQJ XQG $XVEOLFN

'LH 6LPXODWLRQVWHFKQLN VWHOOW KHXWH OHLVWXQJVIlKLJH :HUN]HXJH ]XU 9HUI�JXQJ� GLH LQ

YLHOHQ %HUHLFKHQ GHU 3URGXNWLRQVWHFKQLN HLQJHVHW]W ZHUGHQ N|QQHQ� ,Q GHU 0DVFKL�

QHQHQWZLFNOXQJ UHLFKW GLH 6LPXODWLRQVXQWHUVW�W]XQJ YRQ GHU 8QWHUVXFKXQJ GHV PH�

FKDQLVFKHQ XQG WKHUPLVFKHQ9HUKDOWHQV HLQ]HOQHU %DXWHLOH �EHU GLH$XVOHJXQJ YRQ.L�

QHPDWLN XQG '\QDPLN ELV ]XP =XVDPPHQEDX JDQ]HU 0DVFKLQHQ� 6LPXOLHUWH 0DVFKL�

QHQ VSLHJHOQ GDV 6WHXHUXQJVYHUKDOWHQ YRQ UHDOHQ 0DVFKLQHQZLGHU XQG N|QQHQ LQ 6\�

VWHPVLPXODWLRQHQ HLQJHVHW]W ZHUGHQ� ,Q GHU $QODJHQSODQXQJZHUGHQ GDQQ JDQ]H3UR�

GXNWLRQVV\VWHPH KLQVLFKWOLFK LKUHU (IIL]LHQ] XQG /HLVWXQJVIlKLJNHLW XQWHUVXFKW� =LHO GHU

6LPXODWLRQ LVW HV� GHQ %DX YRQ DXIZHQGLJHQ UHDOHQ 3URWRW\SHQ GXUFK 5HFKQHUPRGHOOH

]X HUVHW]HQ RGHU ]X (UJHEQLVVHQ ]X NRPPHQ� GLH QLFKW DXI DQGHUH:HLVH HUODQJW ZHU�

GHQ N|QQHQ� 6LPXODWLRQ HUP|JOLFKW DXFK GHQ VFKQHOOHQ %HWUDFKWXQJVZHFKVHO ]ZL�

VFKHQ XQWHUVFKLHGOLFKHQ (QWZLFNOXQJVYDULDQWHQ�

9RUDXVVHW]XQJ I�U GHQ 6LPXODWLRQVHLQVDW] VLQG GLJLWDOH 'DWHQ� ,Q GHU 0DVFKLQHQHQW�

ZLFNOXQJ ZHUGHQ ]XQlFKVW �'�'DWHQ GHU %DXWHLOH EHQ|WLJW� )�U GLH 6LPXODWLRQ VLQG

GDQQ5DQGEHGLQJXQJHQ XQG (LQJDQJVGDWHQ ]X VHW]HQ� GLH HQWZHGHU DXV GHU (QWZLFN�

OXQJVDXIJDEH YRUJHJHEHQ VLQG RGHU DXV YRUJHODJHUWHQ6LPXODWLRQHQ RGHU %HUHFKQXQ�

JHQ VWDPPHQ� -H ZHLWHU GHU (QWZLFNOXQJVSUR]HVV IRUWVFKUHLWHW� GHVWR XPIDQJUHLFKHU

ZHUGHQ GLH 'DWHQ� GLH DXV DQJUHQ]HQGHQ EHWULHEOLFKHQ %HUHLFKHQ EHQ|WLJW ZHUGHQ�

)�U GHQ(LQVDW] HLQHU YLUWXHOOHQ0DVFKLQH LQ HLQHPVLPXOLHUWHQ3URGXNWLRQVV\VWHPVLQG

GDQQ HWZD DXFK 'DWHQ �EHU GLH ]X IHUWLJHQGHQ 3URGXNWH XQG GLH 3URGXNWLRQVDEOlXIH

HUIRUGHUOLFK�

$OOH 'DWHQ� GLH LP /DXIH HLQHU 0DVFKLQHQHQWZLFNOXQJ HQWVWHKHQ� P�VVHQ YRQ HLQHP

,QIRUPDWLRQVV\VWHP YHUZDOWHW ZHUGHQ� GDV GLH 'XUFKJlQJLJNHLW GHU 'DWHQ XQG GHQ=X�

JULII GDUDXI VLFKHUVWHOOW� (LQ XPIDVVHQGHV 'DWHQPDQDJHPHQW XQG GLH DEJHVWLPPWH

6WHXHUXQJ GHU (QWZLFNOXQJVSUR]HVVH VLQG GLH ZLFKWLJVWHQ *UXQGODJHQ I�U GLH HIIL�

]LHQWH 1XW]XQJ LQWHJULHUWHU 6LPXODWLRQVDQZHQGXQJHQ�

,P 5DKPHQ GLHVHU 'LVVHUWDWLRQ ZXUGH DOV .HUQ GHV 'DWHQPDQDJHPHQWV I�U GLH PD�

VFKLQHQQDKH 6LPXODWLRQ HLQ 5HIHUHQ]PRGHOO HQWZLFNHOW� GDV HLQH 'DWHQ�� HLQH 3UR�

]HVV� XQG HLQH 5HVVRXUFHQVLFKW HQWKlOW� 'LHVHV 5HIHUHQ]PRGHOO VWHOOW VRPLW HLQ LQWH�

JULHUWHV 3URGXNW� XQG 3UR]HVVPRGHOO GDU� LQ GHP DOOH (QWZLFNOXQJVWHLODXIJDEHQ DEJH�

ELOGHW ZHUGHQ N|QQHQ� 'HU EHQ|WLJWH 'DWHQXPIDQJ I�U GLH 6LPXODWLRQHQ XQG GLH $Q�

ZHQGXQJVPHWKRGHQ VLQG LQ 7HLOPRGHOOHQ HQWKDOWHQ� 'LH 6LPXODWLRQVNRPSRQHQWHQ XQ�

WHUVFKLHGOLFKHU (QWZLFNOXQJVHEHQHQ ZHUGHQ DQKDQG GHU 7HLOPRGHOOH ]XVDPPHQJH�

I�JW XQG LQ HLQHU �EHUJUHLIHQGHQ 6LFKW GDUJHVWHOOW�

'HU 7HLO GHV 5HIHUHQ]PRGHOOV� GHU GDV 6\VWHPYHUKDOWHQ YRQ0DVFKLQHQ EHWULIIW� ZXUGH

LQ HLQHU 'DWHQEDQN UHDOLVLHUW� GLH DOOH UHOHYDQWHQ 0DVFKLQHQLQIRUPDWLRQHQ I�U GLH $E�

ODXIVLPXODWLRQ HQWKlOW� 7HLOH GHV ,QIRUPDWLRQVLQKDOWV ZHUGHQ �EHU GDV 'DWHQPDQDJH�

PHQW GLUHNW DXV (QWZLFNOXQJVGDWHQ �EHUQRPPHQ� $QGHUH ,QIRUPDWLRQHQ ]XU %HVFKUHL�

EXQJ GHU YLUWXHOOHQ 0DVFKLQHQ P�VVHQ VSH]LHOO I�U GLH =ZHFNH GHU 6\VWHPVLPXODWLRQ
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EHUHLWJHVWHOOW ZHUGHQ� 'LHV VLQG EHLVSLHOVZHLVH %DXVWHLQH ]XU %HVFKUHLEXQJ GHU 0D�
VFKLQHQORJLN PLW GHILQLHUWH (LQ� XQG $XVJDEHSDUDPHWHUQ�

'DV UHDOLVLHUWH 6\VWHP ELOGHW GLH 6FKQLWWVWHOOH ]ZLVFKHQ0DVFKLQHQKHUVWHOOHUQ XQG $Q�
ODJHQEHWUHLEHUQ EHLP (LQVDW] YRQ PDVFKLQHQQDKHQ 6LPXODWLRQVNRPSRQHQWHQ I�U GLH
$EODXIVLPXODWLRQ� 'LH %HUHLWVWHOOXQJ GLHVHU .RPSRQHQWHQ KDW I�U $QODJHQKHUVWHOOHU
GHQ 9RUWHLO� GDVV EHUHLWV ZlKUHQG GHU $QJHERWVSKDVH YHUOlVVOLFKH $XVVDJHQ �EHU GDV
0DVFKLQHQYHUKDOWHQ LP6\VWHP JHPDFKWZHUGHQ N|QQHQ�'DEHL NDQQ YRQ HLQHU KRKHQ
3ODQXQJVVLFKHUKHLW DXVJHJDQJHQ ZHUGHQ� GD GLUHNW DXI GLH (QWZLFNOXQJVGDWHQ GHU
0DVFKLQHQ ]XU�FNJHJULIIHQZLUG� )�U .XQGHQ XQG%HWUHLEHU GHU0DVFKLQHQ EHVWHKW GHU
9RUWHLO GDULQ� GDVV YRU GHP.DXI �EHUSU�IW ZHUGHQ NDQQ� RE XQGZLHZHLW $QIRUGHUXQJHQ
HUI�OOW VLQG� ZRGXUFK )HKOLQYHVWLWLRQHQ YHUPLHGHQ ZHUGHQ�:HLWHUKLQ ZLUG GXUFK GLH VL�
PXODWLRQVEDVLHUWH 3ODQXQJ HLQ VFKQHOOHU 3URGXNWLRQVDQODXI VLFKHUJHVWHOOW�

)�U GLH3UD[LVDQZHQGXQJGHU6LPXODWLRQVNRPSRQHQWHQZXUGHQHEHQ GHQ0DVFKLQHQ�
GDWHQ DXFK GLH 0RGHOOLHUXQJ YRQ 3URGXNWLRQVV\VWHPHQ XQG �DEOlXIHQ EHWUDFKWHW� 'D�
EHL ZXUGHQ I�U GHQ HIIL]LHQWHQ (LQVDW] :HUN]HXJH XQG 6FKQLWWVWHOOHQ JHVFKDIIHQ� PLW
GHQHQ )HUWLJXQJVVWUXNWXUHQ VRZLH UHDOLVWLVFKH $EODXILQIRUPDWLRQHQ DQKDQG YRQ $U�
EHLWVSOlQHQ JHQHULHUW ZHUGHQ N|QQHQ XQG GLH HLQH hEHUWUDJXQJ GHU ,QIRUPDWLRQHQ DQ
GLH 6\VWHPVLPXODWLRQ HUP|JOLFKHQ� 'HU $QZHQGHUQXW]HQ GHU HQWZLFNHOWHQ 6RIWZDUH�
EDXVWHLQH ZXUGH DQKDQG HLQHU NRQNUHWHQ $XIJDEHQVWHOOXQJ QDFKJHZLHVHQ�

7HFKQLVFKH ,QIRUPDWLRQVV\VWHPH ZLH GDV KLHU YRUJHVWHOOWH LQWHJULHUWH 6LPXODWLRQVGD�
WHQ�0DQDJHPHQW EHVWLPPHQ ]XN�QIWLJ JDQ] ZHVHQWOLFK GHQ (UIROJ YRQ 8QWHUQHKPHQ�
2KQH GHUDUWLJH ,QIRUPDWLRQVV\VWHPH VLQG GLH JHVWHOOWHQ RUJDQLVDWRULVFKHQ XQG WHFKQL�
VFKHQ $XIJDEHQ EHL GHU (QWZLFNOXQJ NRPSOH[HU 0DVFKLQHQ RGHU 3URGXNWLRQVDQODJHQ
QLFKW PHKU HIIL]LHQW ]X EHZlOWLJHQ� 'LH (LQI�KUXQJ HLQHV VROFKHQ 6\VWHPV LVW ]XQlFKVW
PLW JUR�HP $XIZDQG YHUEXQGHQ� 'LH ,QYHVWLWLRQHQ ]DKOHQ VLFK MHGRFK VHKU EDOG GXUFK
YHUN�U]WH (QWZLFNOXQJV]HLWHQ XQG TXDOLWDWLY K|KHUZHUWLJHUH 3URGXNWH DXV�

'LH KHXWLJHQ 6LPXODWLRQVV\VWHPHZHUGHQ LQ LKUHU )XQNWLRQDOLWlW ZHLWHU ]XQHKPHQ� ZR�
GXUFKPHKUHUH XQWHUVFKLHGOLFKH 6LPXODWLRQV� XQG 3ODQXQJVDXIJDEHQPLW HLQHP:HUN�
]HXJ GXUFKJHI�KUW ZHUGHQ N|QQHQ� 'LH )RUWI�KUXQJ GHV'LJLWDO 0DQXIDFWXULQJ*HGDQ�
NHQV I�KUW ]X LQWHJULHUWHQ $UEHLWVXPJHEXQJHQ� GLH HLQH GXUFKJlQJLJH $UFKLYLHUXQJ DO�
OHU DQIDOOHQGHQ 'DWHQ I�U GLH :HLWHUYHUZHQGXQJ LQ KLHUDUFKLVFKHQ 3ODQXQJVV\VWHPHQ
]XP=LHO KDEHQ� 9LUWXHOOH0DVFKLQHQ XQG JDQ] DOOJHPHLQ YLUWXHOOH 3URGXNWH ZHUGHQPLW
GHP (LQVDW] YRQ VWDQGDUGLVLHUWHQ %LEOLRWKHNHQ XQG 6FKQLWWVWHOOHQ ]X GHQ 6LPXODWLRQV�
V\VWHPHQ LPPHU UDWLRQHOOHU DXIJHEDXW ZHUGHQ N|QQHQ� /HW]WHQGOLFK ZLUG GLH %HUHLW�
VWHOOXQJ YLUWXHOOHU $QODJHQ I�U 3ODQXQJV]ZHFNH GXUFK GLH 0DVFKLQHQKHUVWHOOHU QLFKW
QXU DXV GHQ LQWHJULHUWHQ� VLPXODWLRQVEDVLHUWHQ (QWZLFNOXQJVSUR]HVVHQ UHVXOWLHUHQ�
VRQGHUQ DXFK HLQH REOLJDWRULVFKH $QIRUGHUXQJ GHU $QZHQGHUZHUGHQ� 'LH YRUOLHJHQGH
$UEHLW VWHOOW GD]X GLH JUXQGOHJHQGHQ 0HWKRGHQ XQG 9RUJHKHQVZHLVHQ EHUHLW�
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RI &RPSXWHU 6LPXODWLRQ� ,VWDQEXO ����

��� 'REHUHQ]� :�� .RZDOVNL� 7K��

9LVXDO %DVLF �� 3URJUDPPLHUSUD[LV� 0�QFKHQ� +DQVHU ����

��� (YHUVKHLP� :�� %RFKWOHU� :�� /DXIHQEHUJ� /��

0HWKRGV DQG 0RGHOV IRU ,QWHJUDWHG 0RGHOOLQJ RI 3URGXFWV DQG 3URFHVVHV� 3UR�

GXFWLRQ (QJLQHHULQJ �� $QQDOV RI WKH *HUPDQ $FDGHPLF 6RFLHW\ IRU 3URGXFWLRQ

(QJLQHHULQJ� 9RO ,�� ������� SS� ��������

��� (YHUVKHLP� :�� )XKOEU�JJH� 0�� 'REEHUVWHLQ� 0��

3URGXNWLYLWlWVVWHLJHUXQJ GXUFK VLPXODWLRQVJHVW�W]WH $XIWUDJVUHLKHQIROJHRSWL�

PLHUXQJ� 9',�= ��� ������ �� 6� �����

��� (YHUVKHLP� :�� 6FKHQNH� )��%��

'DV YLUWXHOOH 3URGXNW �� +LOIVPLWWHO ]XU HIIL]LHQWHQ 3URGXNWJHVWDOWXQJ� ,Q� ZW:HUN�

VWDWWVWHFKQLN� �� ������ +� �� 6� �� II�

��� (YHUVKHLP� :�� 7KRPH� +� *��

(LQVDW]JHELHWH GHU6LPXODWLRQ LP5DKPHQGHV&RPSXWHU ,QWHJUDWHG0DQXIDFWX�

ULQJ� 6LPXODWLRQ LQ GHU )HUWLJXQJVWHFKQLN� %HUOLQ� +HLGHOEHUJ >X�D�@� 6SULQJHU

����



���/LWHUDWXU

��� )HOGPDQQ� .�� &KULVWRSK� )��

(LQVDW] YRQ 6LPXODWLRQVZHUN]HXJHQ ]XU 2SWLPLHUXQJ GHV WKHUPLVFKHQ XQG G\�

QDPLVFKHQ 9HUKDOWHQV YRQ %HVW�FNDXWRPDWHQ� ,Q� =:) ������ �

��� )HOGPDQQ� .�� *HLJHU 0� �+UVJ���

3URGXNWLRQVV\VWHPH LQ GHU (OHNWURQLN �� %HULFKW GHV )RUVFKXQJVYHUEXQGHV

����������� %DPEHUJ� 0HLVHQEDFK ����

��� )HOGPDQQ� .�� *|KULQJHU� -��

0XOWLPHGLD 6\VWHP IRU 5HPRWH 'LDJQRVLV RI &RPSOH[ 3ODFHPHQW 0DFKLQHV�

7KH ,QWHUQDWLRQDO -RXUQDO RI $GYDQFHG0DQXIDFWXULQJ 7HFKQRORJLHV ������� 9RO�

�� SS� �������

��� )HOGPDQQ� .�� .ULPL� 6�� &RORPER� $�:��

$+\EULG 6LPXODWLRQ�%DVHG $SSURDFK IRU 'HVLJQ DQG ,PSOHPHQWDWLRQ RI )OH[LEOH

3URGXFWLRQ 6\VWHPV� ,$67(' ,QWHUQDWLRQDO &RQIHUHQFH� 0RGHOOLQJ DQG 6LPXOD�

WLRQ ����� 3KLODGHOSKLD� 3$ 86$� 0D\ ���� ����

��� )HOGPDQQ� .�� 6FKO|JO� :��

5HIHUHQ]PRGHOOH I�U PDVFKLQHQQDKH 6LPXODWLRQVNRPSRQHQWHQ� ,Q� (QJHOL� 0��

+UGOLF]ND� 9� �+UVJ��� 6LPXODWLRQVWHFKQLN� 6� ��������� =�ULFK� YGI+RFKVFKXOYHU�

ODJ ����� =�ULFK ��������������

��� )HOGPDQQ� .�� 6FKO|JO� :��

,QWHJUDWHG 0RGHOOLQJ DQG 6LPXODWLRQ RI 0DQXIDFWXULQJ 6\VWHPV �� ([HPSODU\ LQ

(OHFWURQLFV 3URGXFWLRQ� ,Q 7DJXQJVEDQG� ��QG &,53 ,QWHUQDWLRQDO 6HPLQDU RQ

0DQXIDFWXULQJ 6\VWHPV ����� 6� �������� /HXYHQ�%HOJLHQ ��������������

��� )HOGPDQQ� .�� 6FKO|JO� :��

$XIEDX XQG $QZHQGXQJPDVFKLQHQQDKHU 5HIHUHQ]PRGHOOH I�U GLH $EODXIVLPX�

ODWLRQ� ,Q� )HOGPDQQ� .�� 5HLQKDUW� *� �+UVJ��� 6LPXODWLRQVEDVLHUWH 3ODQXQJVV\�

VWHPH I�U 2UJDQLVDWLRQ XQG 3URGXNWLRQ� 6� �������� %HUOLQ� +HLGHOEHUJ >X�D�@�

6SULQJHU ����

��� )|KUHQEDFK� $�� *UXQRZ� 0�� *�QWKHU� +��2��

6LPXODWLRQ YRQ %HVW�FNXQJVDXWRPDWHQ LQ GHU (OHNWURQLNLQGXVWULH� =:) ��

������ �� 6� �������

��� )ROH\� -� '�� YDQ 'DP� $�� )HLQHU� 6� .�� +XJKHV� -� )�� 3KLOOLSV� 5� /��

*UXQGODJHQ GHU &RPSXWHUJHDSKLN �� (LQI�KUXQJ� .RQ]HSWH� 0HWKRGHQ� %RQQ

>X�D�@� $GGLVRQ�:HVOH\ ����

��� )LVKZLFN� 3� $��

6LPXODWLRQ 0RGHO 'HVLJQ DQG ([HFXWLRQ �� %XLOGLQJ 'LJLWDO :RUOGV� (QJHOZRRG

&OLIIV� 3UHQWLFH +DOO ����

��� *UDERZVNL� +�� $QGHUO� 5�� 6FKLOOL� %��6FKPLGW� 0��

3URGXNWPRGHOONRQ]HSW YRQ 67(3� 9',�= ��� ������ �� 6� �����

��� *UDERZVNL� +�� $QGHUO� 5�� 3ROO\� $��

,QWHJULHUWHV3URGXNWPRGHOO� ,Q�:DUQHNH�+��-�� 6FKXVWHU� 5� �+UVJ��� (QWZLFNOXQ�

JHQ ]XU 1RUPXQJ YRQ &,0� %HUOLQ� :LHQ� =�ULFK� %HXWK ����



��� /LWHUDWXU

��� *DUFtD GH -DOyQ� -�� %D\R� (��
.LQHPDWLF DQG'\QDPLF6LPXODWLRQ RI0XOWLERG\ 6\VWHPV �� 7KH5HDO 7LPH&KDO�
OHQJH� 1HZ <RUN� 6SULQJHU ����

��� *ROP� )��

*HVWDOWXQJ YRQ (QWVFKHLGXQJVVWUXNWXUHQ ]XU 2SWLPLHUXQJ YRQ 3URGXNWHQWZLFN�
OXQJVSUR]HVVHQ� 'LVVHUWDWLRQ� 78 %HUOLQ� 3RWVGDP� 81=( ����

��� *Ul�OHU� 5��
3ODQXQJV� XQG:RUNIORZ�0HWKRGLN I�U HLQH LQWHJULHUWH .RQVWUXNWLRQ XQG $UEHLWV�
SODQXQJ� 'LVVHUWDWLRQ� 5:7+ $DFKHQ� $DFKHQ� 6KDNHU ����

��� *UDPSS� .��
5HFKQHUXQWHUVW�W]XQJ EHL 7HVW XQG6FKXOXQJ DQ6WHXHUXQJVVRIWZDUH YRQ60'�

%HVW�FNDXWRPDWHQ� 'LVVHUWDWLRQ� 8QLYHUVLWlW (UODQJHQ� 0�QFKHQ� &DUO�+DQVHU
����

��� *UHLQHU�'�UU� (�� 0XUU� 2��
$XVWDXVFK XQG ,QWHJUDWLRQ YRQ 0RGHOOGDWHQ LP 8PIHOG YRQ 0RGHOOLHUXQJVZHUN�
]HXJHQ� *L33 $UEHLWVEHULFKW ����� KWWS���Z��VLHPHQV�GH�]WBSS�HUJHEQLV�

EBV�B�E�KWPO

��� *UR�PDQQ� .��
$QWULHEVWHFKQLN EHKHUUVFKHQ GXUFK 6LPXODWLRQ� ,Q� $QWULHEVWHFKQLN �� ������
1U� �� 6� �����

��� +DDVLV� 6��
,QWHJULHUWH &$'�$QZHQGXQJHQ� 5DWLRQDOLVLHUXQJVSRWHQWLDOH XQG ]XN�QIWLJH
(LQVDW]JHELHWH� %HUOLQ� +HLGHOEHUJ >X�D�@� 6SULQJHU ����

��� +DJPDQQ� 0�� 6FKlIHU� *�� %UDFKW� 8��

'DV LQWHJULHUWH (EHQHQNRQ]HSW DOV QHXHU $QVDW] LQ GHU )DEULN� XQG $QODJHQSOD�
QXQJ� ,Q� 6LPXODWLRQVWHFKQLN� 6� �������� =�ULFK� YGI +RFKVFKXOYHUODJ ����

��� +DQVHQ� 2��
6\QFKURQLVLHUWH 6LPXODWLRQ� (LQ %HLWUDJ ]XU RSWLPDOHQ $EODXIVWHXHUXQJ YRQ)HU�
WLJXQJVSUR]HVVHQ� GDUJHVWHOOW DQKDQG GHU (OHNWURQLNIHUWLJXQJ� 'LVVHUWDWLRQ� 78

'UHVGHQ ����

��� +DUV� $��

5HIHUHQ]PRGHOOH �� *UXQGODJHQ HIIL]LHQWHU 'DWHQPRGHOOLHUXQJ� :LHVEDGHQ
����

��� +HUUPDQQ� *�� (JHUHU .��
+DQGEXFK GHU /HLWHUSODWWHQWHFKQLN� %DQG �� 1HXH 9HUIDKUHQ� 1HXH 7HFKQROR�
JLHQ� 6DXOJDX� (XJHQ *� /HX]H ����

��� +HXHU� $�� 6DDNH� *��

'DWHQEDQNHQ� %RQQ >X�D�@� ,QWHUQDW� 7KRPVRQ 3XEO� ����

��� +RIHU�$OIHLV� -� �+UVJ���

*HVFKlIWVSUR]H�PDQDJHPHQW �� ,QQRYDWLYH $QVlW]H I�U GDV ZDQGOXQJVIlKLJH
8QWHUQHKPHQ� 0DUEXUJ� 7HFWXP ����



���/LWHUDWXU

��� +RIIPDQQ� -��

0$7/$% XQG 6,08/,1.� %RQQ >X�D�@� $GGLVRQ�:HVOH\ ����

��� +XEND� 9�� (GHU� :� (��

(LQI�KUXQJ LQ GLH .RQVWUXNWLRQVZLVVHQVFKDIW� %HUOLQ� +HLGHOEHUJ >X� D�@� 6SULQJHU

����

��� .DXIPDQ� $�� &RKHQ� '�� <DJHO� 5��

9ROXPH *UDSKLFV� ,((( &RPSXWHU� 9RO� ��� 1R� � -XO\ ���� 6� �����

��� .HPSHU� $�� (LFNOHU� $��

'DWHQEDQNV\VWHPH� (LQH (LQI�KUXQJ� :LHQ� 2OGHQERXUJ ����

��� .LHI� +� %��

1&�&1& +DQGEXFK� 0�QFKHQ� :LHQ� &DUO +DQVHU ����

��� .LHVHZHWWHU� 7K��

,QWHJUDWLYHU 3URGXNWHQWZLFNOXQJVDUEHLWVSODW] PLW 0XOWLPHGLD� XQG %UHLWEDQG�

NRPPXQLNDWLRQ� 'LVVHUWDWLRQ� 78 %HUOLQ ����

��� .LUDQ� $� 6�

6LPXODWLRQ DQG 6FKHGXOLQJ� ,Q� %DQNV� -� �+UVJ��� +DQGERRN RI 6LPXODWLRQ� 1HZ

<RUN >X� D�@� :LOH\�,QWHUVFLHQFH ����

��� .ODEXQGH� 6��

5HIHUHQ]PRGHOOH XQG IOH[LEOHV *HVFKlIWVSUR]H�PDQDJHPHQW� ,Q� +RIHU�$OIHLV�

-� �+UVJ��� *HVFKlIWVSUR]H�PDQDJHPHQW �� ,QQRYDWLYH $QVlW]H I�U GDV ZDQG�

OXQJVIlKLJH 8QWHUQHKPHQ� 6� ������ 0DUEXUJ� 7HFWXP ����

��� .OLQJHU� $�� :HQ]HO� 6��

5HIHUHQ]PRGHOOH �� %HJULIIVEHVWLPPXQJ XQG .ODVVLILNDWLRQ� ,Q� :HQ]HO� 6�

�+UVJ��� 5HIHUHQ]PRGHOOH I�U GLH6LPXODWLRQ LQ3URGXNWLRQ XQG /RJLVWLN� 6� ������

'HOIW >X�D�@� 6&6 ����

��� .OX�PDQQ� -�� .UDXWK� -�� 6SODQHPDQQ� 5��

6LPXODWLRQ �� 6SLHOHUHL RGHU ]XNXQIWVZHLVHQGH 7HFKQLN" ,Q� ZW �� 3URGXNWLRQ XQG

0DQDJHPHQW �� ������� 6� �������

��� .OX�PDQQ� -�� :DHQNH 3�� :HEHU� )��

3URGXFWLRQ 6LPXODWLRQ DV 'HFLVLRQ 6XSSRUW 6\VWHP IRU 6PDOO DQG 0HGLXP (Q�

WHUSULVHV� ,Q� 0RGHOOLQJ DQG 6LPXODWLRQ� $ 7RRO IRU WKH 1H[W0LOOHQLXP� ��WK (XUR�

SHDQ 6LPXODWLRQ 0XOWLFRQIHUHQFH �(60 ·���� 6� �������� :DUVFKDX� 6&6 ����

��� .QRWKH� .� :HVVHOV� +��

)LQLWH (OHPHQWH� %HUOLQ� +HLGHOEHUJ >X�D�@� 6SULQJHU ����

��� .RGZHL�� $�� :LWWPDQQ� 0�� 5XSSUHFKW� &K�� %ROH\� +��

0RGHOOJHQHULHUXQJ PLW 5HIHUHQ]EDXVWHLQHQ� ,Q� +RIHU�$OIHLV� -� �+UVJ��� *H�

VFKlIWVSUR]H�PDQDJHPHQW �� ,QQRYDWLYH $QVlW]H I�U GDV ZDQGOXQJVIlKLJH 8Q�

WHUQHKPHQ� 6� �������� 0DUEXUJ� 7HFWXP ����

��� .RVWXULDN� -�� *UHJRU� 0��

6LPXODWLRQ YRQ 3URGXNWLRQVV\VWHPHQ� :LHQ� 1HZ <RUN� 6SULQJHU ����



��� /LWHUDWXU

��� .R\WHN� 7��

9LUWXHOOHV 3URWRW\SLQJ PLW 'LJLWDO 0RFNXS� ,Q� (QJLQHHULQJ 0DQDJHPHQW�

�������� 6� (�� II�

��� .UDXVH� )��/�� -DQVHQ� +�� 9ROOEDFK� $��

('0�,QWHJUDWLRQ KHWHURJHQHU &$'�6\VWHPH I�U GLH YHUWHLOWH 3URGXNWHQWZLFN�

OXQJ� ,QGXVWULH 0DQDJHPHQW ����� 6� (���(��� 2NW� ����

��� .UDXVH� )��/�� %RFN� <�� 5RWKHQEXUJ 8�

$SSOLFDWLRQ RI )LQLWH (OHPHQW 0HWKRGV IRU 'LJLWDO 0RFN�8S 7DVNV� ,Q 7DJXQJV�

EDQG� ��QG &,53 ,QWHUQDWLRQDO 6HPLQDU RQ 0DQXIDFWXULQJ 6\VWHPV ����� /HX�

YHQ�%HOJLHQ ��������������

��� .UHEV� 7��

,QWHJUDWLRQ HOHNWURPHFKDQLVFKHU&$�$QZHQGXQJHQ�EHU HLQHP67(3�3URGXNW�

PRGHOO� 'LVVHUWDWLRQ� 8QLYHUVLWlW (UODQJHQ� %DPEHUJ� 0HLVHQEDFK ����

��� .UXSV� 5��

607�+DQGEXFK �9RP &$'�6\VWHP ]XU 3ODWLQHQIHUWLJXQJ� 9RJHO %XFKYHUODJ

����

��� .XKQ� $�� 5HLQKDUGW� $�� :LHQGDKO� +��3� �+UVJ���

+DQGEXFK 6LPXODWLRQVDQZHQGXQJHQ LQ 3URGXNWLRQ XQG /RJLVWLN� :LHVEDGHQ�

%UDXQVFKZHLJ� 9LHZHJ ����

��� /DVFKHW� $��

6LPXODWLRQ YRQ $QWULHEVV\VWHPHQ� %HUOLQ� +HLGHOEHUJ >X�D�@� 6SULQJHU ����

��� /DZ� $� 0�� .HOWRQ� :� '��

6LPXODWLRQ 0RGHOOLQJ 	 $QDO\VLV� 1HZ <RUN >X� D�@� 0F*UDZ�+LOO ����

��� /HKPDQQ� +��

,QWHJULHUWH 0DWHULDOIOX�� XQG /D\RXWSODQXQJ GXUFK .RSSOXQJ YRQ &$'� XQG $E�

ODXIVLPXODWLRQVV\VWHPHQ� 'LVVHUWDWLRQ� 78 0�QFKHQ� %HUOLQ� +HLGHOEHUJ >X�D�@�

6SULQJHU ����

��� /HYLQH� -� 5�� 0DVRQ� 7�� %URZQ� '��

OH[ 	 \DFF� �QG (GLWLRQ� 86$� 2·5HLOO\ 	 $VVRFLDWHV ����

��� /|IIHO� &K�

,QWHJUDWLRQ YRQ %HUHFKQXQJVZHUN]HXJHQ LQ GHQ UHFKQHUJHVW�W]WHQ .RQVWUXNWL�

RQVSUR]H�� 'LVVHUWDWLRQ� 8QLYHUVLWlW (UODQJHQ ����

��� /XOD\� :�� 5HLQKDUW� *�

+LHUDUFKLFDO 6LPXODWLRQ 0RGHOV ,PSURYH 3URGXFWLRQ�$FFRPSDQ\LQJ�6LPXOD�

WLRQ� ,Q (XUR6,0 �� �� �UG ,QWHUQDWLRQDO &RQJUHVV RI WKH )HGHUDWLRQ RI (852�

SHDQ 6,0XODWLRQ 6RFLHWLHV� +HOVLQNL ����

��� 0DNNRQHQ� 3�

2Q 0XOWL %RG\ 6\VWHPV 6LPXODWLRQ LQ 3URGXFW 'HVLJQ� 'LVVHUWDWLRQ� 6WRFNKROP�

.7+ ����



���/LWHUDWXU

��� 0DUFD� '� $��

6$'7 �� 6WUXFWXUHG $QDO\VLV DQG 'HVLJQ 7HFKQLTXH� 1HZ <RUN >X� D�@� 0F*UDZ�

+LOO ����

��� 0HLWLQJHU� 7K�� 3IHLIIHU� )��

'\QDPLF6LPXODWLRQ RI $VVHPEO\ 3URFHVVHV� ,Q� 3URF� RI WKH ,(((�56- ,QW� &RQI�

RQ ,QWHOOLJHQW 5RERWV DQG 6\VWHPV� 3LWWVEXUJK� $XJ� ���� ����� 9RO� ,,� 6�

�������

��� 0LOEHUJ� -�� $PDQQ� :�� 6FKXVWHU� *��

6LPXODWLRQ LQ GHU 3URGXNWLRQVWHFKQLN �� (QWZLFNOXQJHQ XQG 0|JOLFKNHLWHQ� SD

3URGXNWLRQVDXWRPDWLVLHUXQJ ����

��� 1LMVVHQ� *� 0�� +DOSLQ� 7� $��

&RQFHSWXDO 6FKHPD DQG 5HODWLRQ 'DWDEDVH 'HVLJQ �$ )DFW 2ULHQWHG $S�

SURDFK�� 1HZ <RUN� /RQGRQ >X� D�@� 3UHQWLFH +DOO ����

��� 1�1�

$,7 '08�00� 'LJLWDO 0RFN�XS 0RGHOOLQJ 0HWKRGRORJLHV IRU 3URGXFW &RQFHS�

WLRQ DQG 'RZQVWUHDP 3URFHVVHV� %ULWH�(XUDP 3URMHFW %535�&7�������� 'HOL�

YHUDEOH '� +DUPRQLVHG 8VHU 1HHGV 'RFXPHQW� ����

��� 1�1�

$6,0�0LWWHLOXQJHQ DXV GHQ )DFKJUXSSHQ� /HLWIDGHQ I�U 6LPXODWLRQVEHQXW]HU LQ

3URGXNWLRQ XQG /RJLVWLN� +HIW 1U� ��� 1RYHPEHU ����

��� 1�1�

&,0GDWD� 3URGXFW 'DWD 0DQDJHPHQW �� 7KH 'HILQLWLRQ� )LUPHQSXEOLNDWLRQ� ��

$XIO�� ����

��� 1�1�

',1 ����� 7HLO � X� �� 1HW]SODQWHFKQLN %HJULIIH XQG 'DUVWHOOXQJVWHFKQLN� %HUOLQ�

%HXWK ����

��� 1�1�

',1 )DFKEHULFKW ��� 6FKQLWWVWHOOHQ GHU UHFKQHULQWHJULHUWHQ 3URGXNWLRQ� %HUOLQ�

%HXWK ����

��� 1�1�

',1� *HVFKlIWVSUR]H�PRGHOOLHUXQJ XQG :RUNIORZPDQDJHPHQW� )RUVFKXQJV�

XQG (QWZLFNOXQJVEHGDUI LP 5DKPHQ GHU HQWZLFNOXQJVEHJOHLWHQGHQ 1RUPXQJ

�(%1�� %HUOLQ� %HXWK ����

��� 1�1�

)UDXQKRIHU��,QVWLWXW I�U $UEHLWVZLUWVFKDIW XQG 2UJDQLVDWLRQ� &$' $QZHQGHUEHI�

UDJXQJ ����� KWWS���ZZZ�UGP�LDR�IKJ�GH�FDG�PDUNWVWXGLH�FDGPDUNWVWXGLH�KWPO

��� 1�1�

*L33� 7KHVHQSDSLHU $.� �� ,QWHJULHUWH 3UR]H�� XQG3URGXNWPRGHOOH� ,Q� 3URGXN�

WLRQ ���� 9HUEXQGSURMHNW µ*HVFKlIWVSUR]H�JHVWDOWXQJ PLW LQWHJULHUWHQ 3UR]H��

XQG 3URGXNWPRGHOOHQµ� ����� KWWS���ZZZ�VLHPHQV�GH�]WBSS�HUJHEQLV



��� /LWHUDWXU

��� 1�1�

,$336 �� ,QWHJUDWHG $XWRPDWHG 3URFHVV 3ODQQLQJ 6\VWHP� %ULWH (XUDP 3URMHFW�

0LG�7HUP 5HSRUW� �������

��� 1�1�

,'()�; 0DQXDO �� 8� 6� $LU )RUFH ,QWHJUDWHG &RPSXWHU $LGHG 0DQXIDFWXULQJ

3URJUDP� ' $SSOHWRQ &RPSDQ\� 86$ ����

��� 1�1�

,62 ��������� ,QGXVWULDO $XWRPDWLRQ 6\VWHPV DQG ,QWHJUDWLRQ �� 3URGXFW 'DWD

5HSUHVHQWDWLRQ DQG ([FKDQJH� 3DUW ��� 7KH (;35(66 /DQJXDJH 5HIHUHQFH

0DQXDO� ,62 ����

��� 1�1��

6$3� 0LW GHP ,PSRUW XQG ([SRUW NRPSOH[H 6\VWHPODQGVFKDIWHQ EHKHUUVFKHQ�

)LUPHQSXEOLNDWLRQ ����

��� 1�1�

9', 5LFKWOLQLH ���� %ODWW �� 6LPXODWLRQ YRQ /RJLVWLN�� 0DWHULDOIOX�� XQG 3URGXNWL�

RQVV\VWHPHQ �� *UXQGODJHQ� �� $XIO� %HUOLQ� %HXWK ����

��� 1�1�

9',�9'(�5LFKWOLQLH ����� 3UR]H�PH�� XQG 3U�IWHFKQLN I�U /HLWHUSODWWHQEDX�

JUXSSHQ LQ 60'�7HFKQLN� %HUOLQ� %HXWK ����

��� 1�1�

:RUNIORZ 0DQDJHPHQW &RDOLWLRQ� 7KH :RUNIORZ 5HIHUHQFH 0RGHO� 'RFXPHQW

1XPEHU 7&������� ,VVXH ���� ����� KWWS���ZZZ�DLLP�RUJ�ZIPF

��� 2VPHUV� 8��

3URMHNWLHUHQ 6SHLFKHUSURJUDPPLHUEDUHU 6WHXHUXQJHQ PLW 9LUWXDO 5HDOLW\� 'LV�

VHUWDWLRQ� 8QLYHUVLWlW .DUOVUXKH ����

��� 3DZOLVFKHN� +��

607�%HVW�FNXQJVWHFKQLNHQ� ,Q� +DQGEXFK GHU /HLWHUSODWWHQWHFKQLN� %DQG � ��

1HXH 9HUIDKUHQ� 1HXH 7HFKQRORJLHQ� 6DXOJDX� (XJHQ *� /HX]H ����

��� 3URNRS� *�� 3IHLIIHU� )��

&RPELQHG 3ODQQLQJ RI 5RERW·V 3RVLWLRQ DQG -RLQW &RQWURO IRU $XWRPDWHG$VVHP�

EO\� ,Q� 3URF� RI ��QG $QQXDO 7HFKQLFDO0HHWLQJ� 6RFLHW\ RI (QJLQHHULQJ 6FLHQFH�

����� 2FW� �� � 1RY� �� 1HZ 2UOHDQV� /$� ����� SS� �������

��� 5DDVFK� ,�� %HOOD� '� )�� 0�OOHU� 2��

:HLWHUH )RUWVFKULWWH LQ GHU 7RSRORJLH XQG )RUPRSWLPLHUXQJ XQWHU 9HUZHQGXQJ

YRQ 06&�1$675$1 DOV $QDO\VHSDNHW� ,Q 7DJXQJVEDQG� 9',�%HUHFKQXQJVWD�

JXQJ ����� :�U]EXUJ ��������������

���� 5DEH� 0��

%HJLQQW HLQ QHXHV =HLWDOWHU GHU 6LPXODWLRQ" ,Q� 'HXVVHQ� 2�� +LQ]� 9�� /RUHQ]�

3� �+UVJ��� 6LPXODWLRQ XQG 9LVXDOLVLHUXQJ ��� 6� ����� 'HOIW >X�D�@� 6&6 ����



���/LWHUDWXU

���� 5DGWNH� 0��

.RQ]HSW ]XU *HVWDOWXQJ SUR]H�� XQG LQWHJUDWLRQVJHUHFKWHU 3URGXNWPRGHOOH�

'LVVHUWDWLRQ� 8QLYHUVLWlW .DLVHUVODXWHUQ ����

���� 5DXK� (��

0HWKRGLVFKH (LQELQGXQJ GHU 6LPXODWLRQ LQ GLH EHWULHEOLFKHQ 3ODQXQJV� XQG (QW�

VFKHLGXQJVDEOlXIH� 'LVVHUWDWLRQ� 8QLYHUVLWlW (UODQJHQ� %DPEHUJ� 0HLVHQEDFK

����

���� 5HLQKDUW� *�� %DXHU� /�� 0HLHU� +�� :DJQHU� 3�� :HL�HQEHUJHU� 0��

9HUQHW]WH (QWZLFNOXQJ NRPSOH[HU PHFKDWURQLVFKHU 3URGXNWH� ,Q� =:)� ��

������ �� 6� ��� II�

���� 5HLQKDUW� *�� %UDQGQHU� 6W��

3UR]HVVPDQDJHPHQW LP (QJLQHHULQJEHUHLFK PLW 3'0�6\VWHPHQ� 0DQDJH�

PHQW 	 &RPSXWHU� +HIW ������

���� 5HLQKDUW� *�� )HOGPDQQ� .��

6LPXODWLRQ �� 6FKO�VVHOWHFKQRORJLH GHU =XNXQIW" 0�QFKHQ� +HUEHUW 8]W ����

���� 5HLQKDUW� *�� 6HONH� &��

(IIL]LHQWH (UVWHOOXQJ YRQ 6LPXODWLRQVPRGHOOHQ GXUFK ,QWHJUDWLRQ LQV LQIRUPDWL�

RQVWHFKQLVFK 8PIHOG� ,Q� )HOGPDQQ� .�� 5HLQKDUW� *� �+UVJ��� 6LPXODWLRQVED�

VLHUWH 3ODQXQJVV\VWHPH I�U 2UJDQLVDWLRQ XQG 3URGXNWLRQ� 6� �������� %HUOLQ�

+HLGHOEHUJ >X�D�@� 6SULQJHU ����

���� 5|KUV� *��

'DWHQEDQNV\VWHPH �� .RQ]HSWLRQHOOH 'DWHQPRGHOOLHUXQJ XQG 'DWHQEDQNDUFKL�

WHNWXUHQ� %HUOLQ� +HLGHOEHUJ >X�D�@� 6SULQJHU ����

���� 5RWKKDXSW� $��

0RGXODUHV 3ODQXQJVV\VWHP ]XU 2SWLPLHUXQJ GHU (OHNWURQLNIHUWLJXQJ� 'LVVHUWD�

WLRQ� 8QLYHUVLWlW (UODQJHQ� 0�QFKHQ� :LHQ� &DUO +DQVHU ����

���� 6DXHU� :�� :RKOUDEH� +�� =HUQD� 7��

%HVWLPPXQJ GHU 0DVFKLQHQIlKLJNHLW XQG 3UR]H�IlKLJNHLW ZlKUHQG GHU )HUWL�

JXQJ YRQ )ODFKEDXJUXSSHQ� *00�)DFKEHULFKW ]XU /HLWHUSODWWH ·��� 6� ��������

%HUOLQ� 9'(�9HUODJ ����

���� 6DXWHU� -��

,QWHJULHUWH 7RSRORJLH� XQG *HVWDOWRSWLPLHUXQJ LQ GHU YLUWXHOOHQ 3URGXNWHQWVWH�

KXQJ� ,Q 7DJXQJVEDQG� 'HXWVFKH 06& $QZHQGHUNRQIHUHQ]� :HLPDU

��������������

���� 6FKlIHU� :��

6WHXHUXQJVWHFKQLVFKH .RUUHNWXU WKHUPRHODVWLVFKHU 9HUIRUPXQJHQ DQ :HUN�

]HXJPDVFKLQHQ� 'LVVHUWDWLRQ� 78 $DFKHQ� $DFKHQ� 6KDNHU ����

���� 6FKDOOD� $��-��

7lJOLFK JHSODQW� ,Q� $UEHLWVYRUEHUHLWXQJ �$9� �� ������ �

���� 6FKO|JO� :��

5HIHUHQ]PRGHOO PDVFKLQHQQDKHU 6LPXODWLRQVNRPSRQHQWHQ� ,Q� :HQ]HO� 6�



��� /LWHUDWXU

�+UVJ��� 5HIHUHQ]PRGHOOH I�U GLH 6LPXODWLRQ LQ 3URGXNWLRQ XQG /RJLVWLN� 6�

�������� 'HOIW >X�D�@� 6&6 ����

���� 6FKUDIW� 5� '�� :ROI� (�� /HLFKW� 7��

%HVW�FNDXWRPDWHQ� +HLGHOEHUJ� +�WKLJ ����

���� 6FKXO]� &��

(LQ 5HIHUHQ]PRGHOO I�U GLH (QWZLFNOXQJ ZLVVHQVEDVLHUWHU 6\VWHPH ]XU 8QWHU�

VW�W]XQJ GHU $UEHLWVSODQHUVWHOOXQJ� 'LVVHUWDWLRQ� 8QLYHUVLWlW .DLVHUVODXWHUQ

����

���� 6SODQHPDQQ� 5��

7HLODXWRPDWLVFKH *HQHULHUXQJ YRQ 6LPXODWLRQVPRGHOOHQ DXV V\VWHPQHXWUDO GH�

ILQLHUWHQ 8QWHUQHKPHQVGDWHQ� 'LVVHUWDWLRQ� 8QLYHUVLWlW %UHPHQ ����

���� 6SXU� *��

)DEULNEHWULHE� 0�QFKHQ� :LHQ� &DUO +DQVHU ����

���� 6SXU� *�� .UDXVH� )��/��

'DV YLUWXHOOH 3URGXNW� 0DQDJHPHQW GHU &$'�7HFKQLN� 0�QFKHQ� :LHQ� &DUO

+DQVHU ����

���� 6SXU� *� ,VLQJ� 0��

9LUWXDOLVLHUXQJ GHU :HUN]HXJPDVFKLQHQHQWZLFNOXQJ� =:) �� ������ ��

���� 6WHKOH� 7��

%HUHFKQXQJ WKHUPLVFKHU 9HUIRUPXQJHQ XQG 9HUODJHUXQJHQ DQ :HUN]HXJPD�

VFKLQHQ XQG 0|JOLFKNHLWHQ ]XU .RPSHQVDWLRQ� 'LVVHUWDWLRQ� 8QL 6WXWWJDUW ����

���� 6WHSKDQ� 0��

)HKOHUVHQVLWLYH 3URGXNWJHVWDOWXQJ LQ LQWHJULHUWHQ 6\VWHPDUFKLWHNWXUHQ� 'LVVHU�

WDWLRQ� 78 %HUOLQ� 3RWVGDP� 81=( ����

���� 6XOO\� 3K�

0RGHOOLQJ WKH ZRUOG ZLWK REMHFWV� 1HZ <RUN >X�D�@� 3UHQWLFH +DOO ����

���� 7DXEHU� $��

0RGHOOELOGXQJ NLQHPDWLVFKHU 6WUXNWXUHQ DOV .RPSRQHQWHQ GHU 0RQWDJHSOD�

QXQJ� 'LVVHUWDWLRQ� 78 0�QFKHQ� %HUOLQ� +HLGHOEHUJ >X�D�@� 6SULQJHU ����

���� 7KLP� &��

5HFKQHUXQWHUVW�W]WH 2SWLPLHUXQJ YRQ 0DWHULDOIOX�VWUXNWXUHQ LQ GHU (OHNWURQLN�

PRQWDJH GXUFK 6LPXODWLRQ� 'LVVHUWDWLRQ� 8QLYHUVLWlW (UODQJHQ� 0�QFKHQ�:LHQ�

&DUO +DQVHU ����

���� 7]DIHVWDV� 6��

0RGHUQ 0DQXIDFWXULQJ 6\VWHPV� $Q ,QIRUPDWLRQ 7HFKQRORJ\ 3HUVSHFWLYH� ,Q�

7]DIHVWDV� 6� �+VJE��� $GYDQFHG 0DQXIDFWXULQJ 6HULHV �� &RPSXWHU�$VVLVWHG

0DQDJHPHQW DQG&RQWURO RI 0DQXIDFWXULQJ 6\VWHPV� 6� ����� /RQGRQ� 6SULQJHU

����

���� 9RVVHQ� *��

'DWHQPRGHOOH� 'DWHQEDQNVSUDFKHQ XQG 'DWHQEDQN�0DQDJHPHQWV\VWHPH�

%RQQ� $GGLVRQ�:HVOH\ ����



���/LWHUDWXU

���� :HEHU� -��

(LQ $QVDW] ]XU %HZHUWXQJ YRQ (QWZLFNOXQJVHUJHEQLVVHQ LQ YLUWXHOOHQ 6]HQD�

ULHQ� 'LVVHUWDWLRQ� 8QLYHUVLWlW .DUOVUXKH ����

���� :HFN� 0� �+UVJ���

6LPXODWLRQ LQ &,0� %HUOLQ� +HLGHOEHUJ >X�D�@� 6SULQJHU ����

���� :HFN� 0�� &UDPHU� (�� 'DPPHU� 0�� 3�KO� 6��

&RPPXQLFDWLRQ 6\VWHP WR 6XSSRUW WKH 'HVLJQ RI 3URGXFWV E\ 8WLOL]DWLRQ RI

)X]]\ ,QIRUPDWLRQ� ,Q 7DJXQJVEDQG� ��QG&,53 ,QWHUQDWLRQDO 6HPLQDU RQ0DQX�

IDFWXULQJ 6\VWHPV ����� /HXYHQ�%HOJLHQ ��������������

���� :HFN� 0�� 'DPPHU� 0��

'LH YLUWXHOOH :HUN]HXJPDVFKLQH �� 6LPXODWLRQ DOV +LOIVPLWWHO ]XU HIIL]LHQWHQ 3UR�

GXNWJHVWDOWXQJ� ,Q� .RQVWUXNWLRQ� �� ������� 6� �� II�

���� :HFN� 0�� +HFNPDQQ� $��

)LQLWH�(OHPHQWH�9HUQHW]XQJ DXI %DVLV YRQ &$'�0RGHOOHQ� .RQVWUXNWLRQ ��

������ �� 6� �����

���� :HFN� 0�� +HVVHO� &K�� 0�OOHU�+HOG� %�

7KH 9LWXDO 0DFKLQH 7RRO� ,Q� 3URGXFWLRQ (QJLQHHULQJ 9,,��� 0�QFKHQ� &DUO +DQ�

VHU ����

���� :HQ]HO� 6�� 0H\HU� 5��

.RSSOXQJ GHU 6LPXODWLRQ PLW 0HWKRGHQ GHV 'DWHQPDQDJHPHQWV� ,Q� .XKQ� $��

5HLQKDUGW� $�� :LHQGDKO� +��3� �+UVJ��� +DQGEXFK 6LPXODWLRQVDQZHQGXQJHQ LQ

3URGXNWLRQ XQG /RJLVWLN� 6� �������� :LHVEDGHQ� 9LHZHJ ����

���� :HQ]HO� 6��

9HUEHVVHUXQJ GHU ,QIRUPDWLRQVJHVWDOWXQJ LQ GHU 6LPXODWLRQVWHFKQLN XQWHU 1XW�

]XQJ DXWRQRPHU 9LVXDOLVLHUXQJVZHUN]HXJH� 'LVVHUWDWLRQ� 8QLYHUVLWlW 5RVWRFN�

'RUWPXQG� 9HUODJ 3UD[LVZLVVHQ ����

���� :HQ]HO� 6� �+UVJ���

5HIHUHQ]PRGHOOH I�U GLH 6LPXODWLRQ LQ 3URGXNWLRQ XQG /RJLVWLN� 'HOIW >X�D�@� 6&6

����





/HEHQVODXI

:ROIJDQJ 6FKO|JO

JHERUHQ DP ��� 6HSWHPEHU ���� LQ )�UWK

OHGLJ

����� � ����� *UXQGVFKXOH LQ )�UWK

����� � ����� +HLQULFK�6FKOLHPDQQ�*\PQDVLXP LQ )�UWK

����� � ����� +DUGHQEHUJ�*\PQDVLXP LQ )�UWK

$EVFKOXVV� $ELWXU

����� � ����� *UXQGZHKUGLHQVW LQ ,VHUORKQ

����� � ����� 6WXGLXP GHU )HUWLJXQJVWHFKQLN

DQ GHU 8QLYHUVLWlW (UODQJHQ�1�UQEHUJ

$EVFKOXVV� 'LSO��,QJ� 8QLY�

����� � ����� :LVVHQVFKDIWOLFKHU $VVLVWHQW DP /HKUVWXKO I�U

)HUWLJXQJVDXWRPDWLVLHUXQJ XQG 3URGXNWLRQVV\VWHPDWLN

GHU 8QLYHUVLWlW (UODQJHQ�1�UQEHUJ�

GRUW DE ����� 2EHULQJHQLHXU GHU *UXSSH

µ5HFKQHUJHVW�W]WH 3ODQXQJµ


