
%HVWLPPXQJ�GHU�)HOGHLQNRSSOXQJ�LQ�/HLWXQJVVWUXNWXUHQ�YRQ
.UDIWIDKU]HXJHQ�PLW�K\EULGHQ�%HUHFKQXQJVYHUIDKUHQ

'U��6WHSKDQ�)UHL��$8',�$*��,�((�����,QJROVWDGW��VWHSKDQ�IUHL#DXGL�GH
7KRPDV�.RQVFKDN��$8',�$*��,�((�����,QJROVWDGW
+HLNR�:LHFKPDQQ��$8',�$*��,�(.����,QJROVWDGW
$VVRFLDWH�3URI��'U��5RPDQ�-REDYD��7ELOLVL�6WDWH�8QLYHUVLW\��7ELOLVL��*HRUJLHQ

�� (LQOHLWXQJ
=XU� %HUHFKQXQJ� GHU� (09� LQ� HLQHP� .UDIWIDKU]HXJ� LVW� HV� LQ� GHQ� PHLVWHQ� )lOOHQ
]ZHFNPl�LJ��GDV�)DKU]HXJ�LQ�GLH�IROJHQGHQ�%HUHLFKH�DXI]XWHLOHQ�
�� PHWDOOLVFKH�2EHUIOlFKHQ��ZLH�]�%��GLH�)DKU]HXJNDURVVHULH�
�� /HLWXQJVVWUXNWXUHQ
�� HOHNWURQLVFKH�.RPSRQHQWHQ��L�G�5��GLH�$EVFKO�VVH�GHU�/HLWXQJ��
�� $QWHQQHQ
'LH� 9HUNDEHOXQJ� LVW� DOV� GLH� ZHVHQWOLFKH� 6WUXNWXU� DQ]XVHKHQ�� LQ� GLH� GXUFK� HOHNWUR�
PDJQHWLVFKH� )HOGHU� (QHUJLH� LQ� GLH� )DKU]HXJHOHNWURQLN� HLQJHNRSSHOW� ZHUGHQ� NDQQ�
$XIJUXQG� GHU� JUR�HQ� $XVGHKQXQJ� GHU� )DKU]HXJYHUNDEHOXQJ� PLW� HLQHU� *HVDPWOlQJH
YRQ� HLQLJHQ� WDXVHQG� 0HWHUQ� HUJLEW� VLFK� HLQH� VHKU� HIIL]LHQWH� (PSIDQJVVWUXNWXU�� 'LH
GLUHNWH� (LQNRSSOXQJ� LQ� 6WHXHUJHUlWH� VSLHOW� LP� XQWHUHQ� XQG�PLWWOHUHQ� )UHTXHQ]EHUHLFK
NDXP�HLQH�5ROOH��GD�GLH�$EPHVVXQJHQ�GHU�6WUXNWXUHQ�ZHVHQWOLFK�NOHLQHU�DOV�GLH�:HOOHQ�
OlQJHQ� VLQG�� 6WHXHUJHUlWH� N|QQHQ� VRPLW� QlKHUXQJVZHLVH� DOV� UlXPOLFK� NRQ]HQWULHUWH
6FKDOWXQJHQ�EHWUDFKWHW�ZHUGHQ��ZHOFKH�GLH�/HLWXQJHQ�DEVFKOLH�HQ�
%HL�GHU�QlKHUXQJVZHLVHQ�%HUHFKQXQJ�GHU�)HOGHLQNRSSOXQJ�NDQQ�PDQ�VLFK�DOVR�DXI�GLH
%HWUDFKWXQJ� GHU� 9HUNDEHOXQJ� XQG� GHU� .DURVVHULH� EHVFKUlQNHQ�� 'LH� (LQNRSSOXQJ� LQ
/HLWXQJHQ�NDQQ��EHU�GLH�9HUNRSSOXQJ�GHU�)HOGEHUHFKQXQJ�PLW�GHU�/HLWXQJVWKHRULH� >�@
HUIROJHQ��'LHVH�9HUIDKUHQ�XPJHKHQ�GLH�]�7��QRWZHQGLJH�VHKU�IHLQH�'LVNUHWLVLHUXQJ�GHU
/HLWXQJHQ��'HU�DEHU�ZLFKWLJVWH�9RUWHLO�LVW�GLH�P|JOLFKH�9HUELQGXQJ�]X�1HW]ZHUNDQDO\VH�
SURJUDPPHQ�>�@�
(V� YHUEOHLEHQ� EHL� GHU� .RSSOXQJ� GHU� )HOGEHUHFKQXQJ� PLW� +LOIH� GHU� /HLWXQJVWKHRULH
MHGRFK�]ZHL�ZHVHQWOLFKH�3UREOHPH�
�� 'LH�%HKDQGOXQJ�YRQ�/HLWXQJVDEVFKQLWWHQ�� LQ�GHQHQ�GLH�7(0�$QQDKPHQ�QLFKW�PHKU

JHOWHQ�LVW�QXU�QlKHUXQJVZHLVH�P|JOLFK�
�� (V� VLQG� LQ� GHU� 5HJHO� NHLQH� 0RGHOOH� I�U� UHDOH� $EVFKO�VVH� YRUKDQGHQ�� (LQIDFKH

(UVDW]ODVWHQ�YHUP|JHQ�QLFKW�LQ�DOOHQ�)lOOHQ�HLQH�DXVUHLFKHQG�JHQDXH�0RGHOOLHUXQJ�
,Q�GLHVHP�%HLWUDJ�ZLUG�]XQlFKVW�NXU]�YRUJHVWHOOW��ZLH�PLW�HLQHP�K\EULGHQ�9HUIDKUHQ�GLH
(LQNRSSOXQJ�LQ�.DEHOElXPH�EHUHFKQHW�ZHUGHQ�NDQQ��$QVFKOLH�HQG�ZLUG�GDUJHVWHOOW��ZLH
OLQHDUH� $EVFKO�VVH� PLW� +LOIH� GHU� 1HW]ZHUNV\QWKHVH� I�U� 6LPXODWLRQHQ� PLW� 1HW]ZHUN�
DQDO\VHSURJUDPPHQ� PRGHOOLHUW� ZHUGHQ� N|QQHQ�� 6FKOLH�OLFK� ZLUG� JH]HLJW�� ZLH� GLH
1HW]ZHUNV\QWKHVH�DXFK�HLQJHVHW]W�ZHUGHQ�NDQQ��XP�/HLWXQJVDEVFKQLWWH�� LQ�GHQHQ�GLH
$QQDKPH� YRQ� 7(0�:HOOHQ� EHL� ZHLWHP� QLFKW� PHKU� HUI�OOW� LVW�� GXUFK� VSH]LHOOH
0DNURPRGHOOH�]X�EHU�FNVLFKWLJHQ�



%LOG���'DV�.DEHOQHW]�LQ�HLQHP�.UDIWIDKU]HXJ

�� =HUOHJXQJ�HLQHU�/HLWXQJVVWUXNWXU
.RPSOH[H� /HLWXQJVVWUXNWXUHQ� PLW� UHDOHQ� $EVFKO�VVHQ� N|QQHQ� PHLVW� QLFKW� GLUHNW� PLW
UHLQHQ��'�)HOGEHUHFKQXQJVSURJUDPPHQ�EHUHFKQHW�ZHUGHQ� >���@��'LH�$QZHQGXQJ�YRQ
K\EULGHQ� 9HUIDKUHQ� LVW� QRWZHQGLJ�� 'D]X� PXVV� GLH� ]X� EHUHFKQHQGH� 6WUXNWXU� LQ
7HLOVWUXNWXUHQ�]HUOHJW�ZHUGHQ��$XV�GHQ�7HLOVWUXNWXUHQ�VLQG�0DNURPRGHOOH�]X�JHQHULHUHQ�
GLH� 3DUDPHWHU� GHU� 0DNURPRGHOOH� ]X� EHVWLPPHQ� XQG� GLHVH� VFKOLH�OLFK� LQ� HLQH
HLQKHLWOLFKH� )RUP� ]X� �EHUI�KUHQ�� GDPLW� GLH� %HKDQGOXQJ� GXUFK� 1HW]ZHUNDQDO\VH�
SURJUDPPH�P|JOLFK�LVW�
,Q� %LOG� �� LVW� I�U� HLQH� /HLWXQJ� �EHU� HLQHU� EHOLHELJ� JHIRUPWHQ� PHWDOOLVFKHQ� )OlFKH
GDUJHVWHOOW�� ZLH� HLQH� =HUOHJXQJ� DXVVHKHQ� NDQQ�� (V� ILQGHQ� VLFK� LQ� GLHVHP� %HLVSLHO� �
%HUHLFKH��GLH�VLFK�GUHL�.ODVVHQ�]XRUGQHQ�ODVVHQ�
$�� $EVFKO�VVH�GHU�/HLWXQJ��6WHXHUJHUlW��$NWXDWRU��6HQVRU�����
%�� %HUHLFKH�� LQ� GHQHQ� GLH� $QQDKPH� YRQ� 7(0�)HOGHUQ� DXI� GHU� /HLWXQJ� LQ� HUVWHU

1lKHUXQJ�HUI�OOW�LVW
&�� %HUHLFKH��LQ�GHQHQ�GLH�7(0�$QQDKPH�HUKHEOLFK�YHUOHW]W�LVW
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%LOG���8QWHUWHLOXQJ�HLQHU�]X�EHUHFKQHQGHQ
/HLWXQJVVWUXNWXU��EHU�HLQHU�0HWDOOIOlFKH�LQ
.ODVVHQ

,P� )ROJHQGHQ� ZLUG� DQJHQRPPHQ�� GDVV� GLH� )HOGHLQNRSSOXQJ� LQ� GLH� /HLWXQJ� U�FN�
ZLUNXQJVIUHL� DXI� GDV� HUUHJHQGH� )HOG� LVW�� 'LHVH� $QQDKPH� LVW� EHL� 6W|UIHVWLJNHLWV�



SUREOHPHQ�PHLVW�]XOlVVLJ��)�U�MHGH�.ODVVH�N|QQHQ�YHUVFKLHGHQH�0DNURPRGHOOH�JHELOGHW
ZHUGHQ��GDV�JHQDXH�9RUJHKHQ�ZLUG�LQ�GHQ�IROJHQGHQ�$EVFKQLWWHQ�GDUJHVWHOOW�
'LH�ZHVHQWOLFKH�9RUWHLOH�VROFKHU�0DNURPRGHOOH�VLQG�
�� )�U� MHGHQ�%HUHLFK� NDQQ�GDV�RSWLPDOH�9HUIDKUHQ�DQJHZHQGHW�ZHUGHQ� �0R0�� )(0�

)'7'������
�� 'LH� 9RUWHLOH� GHU� �'�)HOGVLPXODWLRQ� ZHUGHQ� PLW� GHQ� 9RUWHLOHQ� GHU� 1HW]ZHUN�� XQG

/HLWXQJVVLPXODWLRQ�YHUNQ�SIW�
�� (LQPDO� JHQHULHUWH� 0RGHOOH� N|QQHQ� DOV� %O|FNH� OHLFKW� LQ� DQGHUHQ� 6LPXODWLRQHQ

ZHLWHUYHUZHQGHW�ZHUGHQ�
�� 0DNURPRGHOOH� N|QQHQ� ]XU� 5HGX]LHUXQJ� GHU� .RPSOH[LWlW� YRQ� 0RGHOOHQ� HLQJHVHW]W

ZHUGHQ�� 2IW� JHQ�JW� HV�� ZHQQ� HLQ� 0RGHOO� GDV� 9HUKDOWHQ� QXU� LQ� HLQHP� VFKPDOHQ
)UHTXHQ]EHUHLFK�ZLHGHUJLEW�

�� %HKDQGOXQJ�YRQ�$EVFKO�VVHQ
'DV� %HKDQGHOQ� YRQ� NRPSOH[HQ� UHDOHQ� $EVFKO�VVHQ� LVW� GXUFK� UHLQH� �'�)HOG�
EHUHFKQXQJVSURJUDPPH�QLFKW�P|JOLFK��KLHU�VLQG�1HW]ZHUNDQDO\VHSURJUDPPH�ZLH� ]�%�
63,&(� QRWZHQGLJ�� 'LHVHU� $EVFKQLWW� EHVFKUHLEW� 9HUIDKUHQ� ]XU� %HVWLPPXQJ� YRQ
0DNURPRGHOOHQ� OLQHDUHU� $EVFKO�VVH� �=ZHLSROH�� ]XU� %HKDQGOXQJ� PLW� GHP� 1HW]ZHUN�
DQDO\VHSURJUDPP�63,&(�
3UREOHPDWLVFK�LVW�GDV�%HVWLPPHQ�HLQHV�6LPXODWLRQVPRGHOOV��GDV�KLQUHLFKHQG�JHQDX�GDV
9HUKDOWHQ�HLQHV�$EVFKOXVVHV�ZLHGHUJLEW��)�U�+DOEOHLWHU�H[LVWLHUHQ�]�7��63,&(�0RGHOOH�
+LHU�PXVV� MHGRFK�GDUDXI�JHDFKWHW�ZHUGHQ��GDVV�GDV�0RGHOO�DXFK�GDV�(09�9HUKDOWHQ
KLQUHLFKHQG� JHQDX� ZLHGHUVSLHJHOW�� )�U� /RJLNEDXVWHLQH� ZHUGHQ� RIW� ,%,6�0RGHOOH� >�@
EHUHLWJHVWHOOW��GLH�VLFK�ZLHGHUXP�LQ�63,&(�0RGHOOH��EHUI�KUHQ�ODVVHQ��8QWHUVXFKXQJHQ
DQ�/HLVWXQJVWUHLEHUQ�HUJDEHQ��GDVV�DXFK�GLHVH�PLW�+LOIH�YRQ�HUZHLWHUWHQ�,%,6�0RGHOOHQ
QDFKJHELOGHW�ZHUGHQ�N|QQHQ�>�@��'LH�%HVWLPPXQJ�GHU�3DUDPHWHU�JHVFKLHKW�KLHU�GXUFK
0HVVXQJHQ�RGHU�6LPXODWLRQHQ�PLW�HLQHP�GHWDLOOLHUWHQ�63,&(�0RGHOO�
)�U�GLH�/DVWHQ� �9HQWLOH��0RWRUHQ� ������GLH� LP�$XWRPRELOEHUHLFK� LQ�GHU�5HJHO�HLQJHVHW]W
ZHUGHQ��JLEW�HV�DEHU�PHLVW�NHLQH�(UVDW]VFKDOWELOGHU��'DV�9HUKDOWHQ�NDQQ�VHKU�NRPSOH[
VHLQ��'LH�FKDUDNWHULVWLVFKHQ�)XQNWLRQHQ�N|QQHQ�DXV�0HVVXQJHQ�RGHU�� IDOOV�GHU� LQQHUH
$XIEDX�EHNDQQW�LVW��GXUFK�6LPXODWLRQHQ�EHVWLPPW�ZHUGHQ�

���� 6LPXODWLRQVPRGHOOH�I�U�OLQHDUH�=ZHLSROH��$EVFKO�VVH�
������ 3K\VLNDOLVFKHV�0RGHOO
,Q� YLHOHQ� )lOOHQ� NDQQ� VLFK� DXV� GHP�:LVVHQ� �EHU� GHQ� LQQHUHQ� $XIEDX� HLQHV� OLQHDUHQ
$EVFKOXVVHV�HLQ�(UVDW]VFKDOWELOG�HQWZLFNHOQ� ODVVHQ�� ,Q�$EKlQJLJNHLW� YRQ� GHU�*U|�HQ�
RUGQXQJ�GHV�1HW]ZHUNV�XQG�GHU�.HQQWQLV�GHV�XQJHIlKUHQ�:HUWHEHUHLFKV�GHU�HLQ]HOQHQ
.RPSRQHQWHQ� N|QQHQ� LWHUDWLYH� 9HUIDKUHQ� GXUFK� $EJOHLFK� PLW� 0HVVZHUWHQ� RGHU
6LPXODWLRQVGDWHQ�GLH�JHQDXHQ�:HUWH�GHU�1HW]ZHUNHOHPHQWH�EHVWLPPHQ�
-H� JU|�HU� GDV� ]X� LGHQWLIL]LHUHQGH� 1HW]ZHUN� ZLUG�� GHVWR� JHQDXHU� PXVV� MHGRFK� GHU
6WDUWYHNWRU�YRUJHJHEHQ�ZHUGHQ��'LHVHV�9HUIDKUHQ�VW|�W�GDPLW�VFKRQ�UHFKW�IU�K�DQ�VHLQH
*UHQ]HQ�
������ hEHUWUDJXQJVIXQNWLRQ
/lVVW�VLFK�NHLQ�SK\VLNDOLVFKHV�0RGHOO�DXV�*UXQGHOHPHQWHQ�DEOHLWHQ��N|QQHQ�JHVWHXHUWH
4XHOOHQ� E]Z�� Ã$QDORJ� %HKDYLRUDOµ�0RGHOOH� RGHU� DOOJHPHLQH� $OJRULWKPHQ� ]XU� 6\QWKHVH
YRQ� 1HW]ZHUNHQ� DXV� HLQHU� hEHUWUDJXQJVIXQNWLRQ� HLQJHVHW]W� ZHUGHQ�� 'LH� EHLGHQ



$QVlW]H� ZHUGHQ�� QDFK� HLQHU� hEHUVLFKW� ]XU� $SSUR[LPDWLRQ�� LP� )ROJHQGHQ� NXU]
GDUJHVWHOOW�
�������� $SSUR[LPDWLRQ�GHU�=ZHLSROIXQNWLRQ�XQG�3RO�1XOOVWHOOHQ�$QDO\VH
(LQH�GXUFK�0HVVXQJ�RGHU�6LPXODWLRQ�EHVWLPPWH�,PSHGDQ]�NDQQ�GXUFK�$SSUR[LPDWLRQ�LQ
HLQH�UDWLRQDOH�)XQNWLRQ�GHU�IROJHQGHQ�)RUP�JHEUDFKW�ZHUGHQ�
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'LH� .RHIIL]LHQWHQ� D � � XQG� E � � N|QQHQ� GXUFK� HLQHQ� )HKOHU�0LQLPLHUXQJVDOJRULWKPXV
EHVWLPPW�ZHUGHQ��,VW�GLH�UDWLRQDOH�)XQNWLRQ�GHU�,PSHGDQ]�EHNDQQW��N|QQHQ�GLH�3RO��XQG
1XOOVWHOOHQ�EHUHFKQHW�ZHUGHQ��%HL�UHLQHQ�5HDNWDQ]QHW]ZHUNHQ�P�VVHQ�GLH�3ROH�DXI�GHU
LPDJLQlUHQ�$FKVH�LQ�GHU�S�(EHQH�OLHJHQ�
�������� 0RGHOOLHUXQJ�HLQHV�OLQHDUHQ�$EVFKOXVVHV�LQ�63,&(�DXV�0HVV��RGHU

6LPXODWLRQVGDWHQ
63,&(�ELHWHW�GLH�0|JOLFKNHLW��HLQH�JHJHEHQH�hEHUWUDJXQJV��RGHU� ,PSHGDQ]IXQNWLRQ� LQ
IUHTXHQ]DEKlQJLJ� JHVWHXHUWH� 4XHOOHQ� RGHU� HLQH� :HUWHWDEHOOH� GLUHNW� LQ� HLQ� 
$QDORJ
%HKDYLRUDO
� 0RGHOO� �36SLFH�� XP]XZDQGHOQ�� ,P� )UHTXHQ]EHUHLFK� OLHIHUQ� GLHVH�0RGHOOH
JXWH� (UJHEQLVVH�� ,P� =HLWEHUHLFK� JLEW� HV� MHGRFK� 3UREOHPH�� ZHQQ� GLH� hEHU�
WUDJXQJVIXQNWLRQ� GLIIHUHQ]LHUHQGHV� 9HUKDOWHQ� ]HLJW� �ZDV� LQ� GHU� 3UD[LV� IDVW� LPPHU� GHU
)DOO� LVW��� ,Q� GLHVHP� )DOO� LVW� GLH� U�FNWUDQVIRUPLHUWH� 6\VWHPUHDNWLRQ� QLFKW� PHKU� NDXVDO�
'XUFK� GLH� 6\QWKHVH� HLQHV� lTXLYDOHQWHQ� 1HW]ZHUNV� ODVVHQ� VLFK� GLHVH� 3UREOHPH
XPJHKHQ�
�������� 6\QWKHVH�YRQ�=ZHLSROHQ
5HDOH�OLQHDUH�$EVFKO�VVH�ODVVHQ�VLFK�LQ�GHU�5HJHO�LQ�HLQ�1HW]ZHUN�YRQ�*UXQGHOHPHQWHQ
]HUOHJHQ�� 'LH� IROJHQGHQ� %HWUDFKWXQJHQ� JHKHQ� GDYRQ� DXV�� GDVV� GLH� EHWUDFKWHWHQ
1HW]ZHUNH� MHZHLOV� PLQLPDOH� 3KDVH� KDEHQ� XQG� GLH� .ULWHULHQ� I�U� HLQH� =ZHLSROIXQNWLRQ
HUI�OOHQ�>�@��(V�PXVV�]ZLVFKHQ�UHLQHQ�5HDNWDQ]��XQG�5/&� � �1HW]ZHUNHQ�XQWHUVFKLHGHQ
ZHUGHQ�� 9HUOXVWEHKDIWHWH� 1HW]ZHUNH� N|QQHQ� GXUFK� GDV� %UXQH�9HUIDKUHQ� >�@
V\QWKHWLVLHUW� ZHUGHQ�� $XV� 3ODW]JU�QGHQ� NDQQ� LQ� GLHVHP� %HLWUDJ� QXU� GLH� ZHVHQWOLFK
HLQIDFKHUH� 6\QWKHVH� YRQ� 5HDNWDQ]QHW]ZHUNHQ� NXU]� GDUJHVWHOOW� ZHUGHQ�� 'HU� JH]HLJWH
$OJRULWKPXV�OLHIHUW�HLQH�NDQRQLVFKH�5HDOLVLHUXQJ�
�������� 8PIRUPXQJ�XQG�6\QWKHVH�GHU�,PSHGDQ]IXQNWLRQ
=XU� ZHLWHUHQ� $QDO\VH� NDQQ� GLH� UDWLRQDOH� )XQNWLRQ� HLQHV� 5HDNWDQ]QHW]ZHUNV� GXUFK
3DUWLDOEUXFK]HUOHJXQJ�LQ�GLH�IROJHQGH�)RUP�]HUOHJW�ZHUGHQ�
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ZRUDXV�GLUHNW�HLQH�5HLKHQVFKDOWXQJ��ZLH�LQ�%LOG���GDUJHVWHOOW��JHELOGHW�ZHUGHQ�NDQQ�
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%LOG���1HW]ZHUN�JHELOGHW�DXV�*OHLFKXQJ����

�� %HUHFKQXQJ�GHU�)HOGHLQNRSSOXQJ�LQ�/HLWXQJVVWUXNWXUHQ��7(0�)HOGDQQDKPH
QlKHUXQJVZHLVH�HUI�OOW�

8QWHU� GHU� $QQDKPH�� GDVV� GLH� /HLWXQJVVWUXNWXUHQ� GLH� %HGLQJXQJHQ� I�U� 7(0�)HOGHU
QlKHUXQJVZHLVH� HUI�OOHQ�� NDQQ� GLH� (LQNRSSOXQJ� HOHNWURPDJQHWLVFKHU� )HOGHU� GXUFK
=HUOHJXQJ�GHU�]X�DQDO\VLHUHQGHQ�/HLWXQJVVWUXNWXU�VFKULWWZHLVH�EHUHFKQHW�ZHUGHQ�>�@�
'XUFK�GLH�$XIWHLOXQJ�GHU�/HLWXQJVVWUXNWXU�HUKlOW�PDQ�HLQ]HOQH�6HJPHQWH��GLH�GXUFK�LKUH
/lQJH�XQG�GLH� ,PSHGDQ]PDWUL]HQ�GHILQLHUW�VLQG��-HGHV�6HJPHQW�VWHOOW�HLQH�HOHNWULVFKH
NXU]H� /HLWXQJ� GDU�� 'LHVH� NXU]HQ� /HLWXQJHQ� N|QQHQ� GXUFK� NRQ]HQWULHUWH� %DXHOHPHQWH
QDFKJHELOGHW� ZHUGHQ�� 'LH� )HOGHLQNRSSOXQJ� ZLUG� GXUFK� 6WURP�� XQG� 6SDQQXQJVTXHOOHQ
EHU�FNVLFKWLJW�� 'DPLW� LVW� HV� PLW� 1HW]ZHUNEHUHFKQXQJVYHUIDKUHQ� P|JOLFK�� GLH
(LQNRSSOXQJ�YRQ�LQKRPRJHQHQ�)HOGHU�LQ�/HLWXQJVVWUXNWXUHQ�]X�EHUHFKQHQ��GLH�LQ�LKUHP
9HUODXI�VRZRKO�LQKRPRJHQ�DOV�DXFK�QLFKWOLQHDU�DEJHVFKORVVHQ�VHLQ�G�UIHQ�

�� 0RGHOOLHUXQJ�OLQHDUHU�9LHUSROH�GXUFK�0DNURPRGHOOH
/HLWXQJVVWUXNWXUHQ��EHU�gIIQXQJHQ� LQ�PHWDOOLVFKHQ�)OlFKHQ�RGHU�.DQWHQ��6WHFNHU�XQG
3ODWLQHQ� ODVVHQ� VLFK�� XP� QXU� HLQLJH� %HLVSLHOH� ]X� QHQQHQ�� QLFKW�PHKU� SUl]LVH�PLW� GHU
/HLWXQJVWKHRULH� PRGHOOLHUHQ�� $XFK� ZHQQ� $EVWUDKOYHUOXVWH� QLFKW� PHKU� ]X
YHUQDFKOlVVLJHQ� VLQG�� VW|�W� GLH� /HLWXQJVWKHRULH� DQ� LKUH� *UHQ]HQ�� 0DNURPRGHOOH� DXV
0R0�%HUHFKQXQJHQ�RGHU�0HVVXQJHQ�XQWHUOLHJHQ�GLHVHQ�(LQVFKUlQNXQJHQ�QLFKW�

= 
 �w� = � �w�
= � �w�

= 
 �w� = � �w�
= � �w�

%LOG��� (LQIDFKHV�0DNURPRGHOO�PLW
IUHTXHQ]DEKlQJLJHQ�,PSHGDQ]HQ

%LOG��� (UZHLWHUWHV�0DNURPRGHOO�PLW
KRPRJHQHU�/HLWXQJ�I�U�EHOLHELJH
/HLWXQJVVWUXNWXUHQ



-HGHU�EHOLHELJH�]ZHLSROLJH�/HLWXQJVDEVFKQLWW�ELOGHW�HLQHQ�9LHUSRO��GHU�VLFK��VRODQJH�GLH
/HLWXQJ� DOV� HLQ�6\VWHP�PLQLPDOHU� 3KDVH� EHWUDFKWHW� ZLUG�� EHLVSLHOVZHLVH� GXUFK� HLQ� 7�
1HW]ZHUN�PLW�IUHTXHQ]DEKlQJLJHQ�,PSHGDQ]HQ��%LOG����EHVFKUHLEHQ�OlVVW�
'LH� LQ� $EVFKQLWW� �� YRUJHVWHOOWHQ� 9HUIDKUHQ� HUODXEHQ� GLH� (LQELQGXQJ� GHU� IUHTXHQ]�
DEKlQJLJHQ�,PSHGDQ]HQ�LQ�63,&(�
%HL� GHP� 0RGHOO� LQ� %LOG� �� KDQGHOW� HV� VLFK� XP� HLQH� PLQLPDOSKDVLJH� %HVFKUHLEXQJ�
/HLWXQJVUHVRQDQ]HQ�� GLH� EHVRQGHUV� EHL� VFKZDFK� JHGlPSIWHQ� 6\VWHPHQ� GHXWOLFK
KHUYRUWUHWHQ�� N|QQHQ� GDPLW� QLFKW� ZLHGHUJHEHQ� ZHUGHQ�� 'XUFK� GLH� (UZHLWHUXQJ� GHV
(OHPHQWDUYLHUSROV�GXUFK�/HLWXQJVPRGHOOH��%LOG�����GLH�EHL�GHU�%HVWLPPXQJ�GHU�9LHUSRO�
SDUDPHWHU�EHU�FNVLFKWLJW�ZHUGHQ�P�VVHQ�� LVW�GLH�%HKDQGOXQJ�YRQ�/HLWXQJVUHVRQDQ]HQ
P|JOLFK�

���� %HVWLPPXQJ�GHU�0DNURPRGHOOSDUDPHWHU
'LH� %HVWLPPXQJ� YRQ� = � �� = � � XQG� = � � DXV� %LOG� �� NDQQ� GXUFK� 0HVVXQJ� GHU� =�0DWUL[�
HOHPHQWH�RGHU�%HUHFKXQJHQ�HUIROJHQ��'LH�%HVWLPPXQJ�GHU�3DUDPHWHU�GHV�HUZHLWHUWHQ
0DNURPRGHOOV� NDQQ� �EHU� GLH� 0HVVXQJ� E]Z�� %HUHFKQXQJ� GHU� =�3DUDPHWHU� GHV
*HVDPWV\VWHPV� JHVFKHKHQ�� = � �� = � � XQG� = � VLQG� GHU�0HVVXQJ� QLFKW� GLUHNW� ]XJlQJOLFK�
'DV�0RGHOO�NDQQ�DOV�HLQH�.HWWHQVFKDOWXQJ�YRQ�HLQHP�/HLWXQJVYLHUSRO�XQG�GHP�9LHUSRO
GHV�7�*OLHGHV�DXIJHIDVVW�ZHUGHQ��'LH�=�0DWUL[�GLHVHU�6FKDOWXQJ�HUKlOW�PDQ�QDFK�NXU]HU
5HFKQXQJ�
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'HU� :HOOHQZLGHUVWDQG� GHV� /HLWXQJVHOHPHQWV� LP� 0DNURPRGHOO� VROOWH� XQJHIlKU� GHP
:HOOHQZLGHUVWDQG�GHU�PRGHOOLHUWHQ�/HLWXQJVVWUXNWXU�HQWVSUHFKHQ�

���� %HU�FNVLFKWLJXQJ�GHU�(LQNRSSOXQJ�YRQ�)HOGHUQ
'LH�(LQNRSSOXQJ�YRQ�)HOGHUQ�NDQQ�GXUFK�GLH�(UJlQ]XQJ�PLW�6WURPTXHOOHQ�EHU�FNVLFKWLJW
ZHUGHQ��+LHU]X�ZLUG�]XQlFKVW�HLQ�0DNURPRGHOO�DXV�GHU�/HLWXQJVVWUXNWXU��HQWVSUHFKHQG
GHP�YRUKHULJHQ�$EVFKQLWW�EHVWLPPW��RKQH�GLH�)HOGHU�]X�EHU�FNVLFKWLJHQ��$QVFKOLH�HQG
ZHUGHQ� GLH� 6WU|PH� DQ� GHQ� $EVFKO�VVHQ� GHU� 6WUXNWXU� EHL� )HOGHLQNRSSOXQJ� JHPHVVHQ
RGHU�PLW� HLQHP�0R0�0RGHOO� EHUHFKQHW�� 'LH� $EVFKO�VVH� VLQG� GDEHL� NXU]JHVFKORVVHQ�
'DV� 0DNURPRGHOO� ZLUG� GDQQ� XP� GLH� 6WURPTXHOOHQ� HUZHLWHUW�� ,Q� %LOG� �� LVW� GHU� $EODXI
VFKHPDWLVFK�GDUJHVWHOOW�
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%LOG��� �%HUHFKQXQJ�GHU�)HOGHLQNRSSOXQJ������9�P��ÃHQGILUHµ�>�@��PLW�0DNURPRGHOOHQ�XQG
UHLQHQ�0R0�%HUHFKQXQJHQ�LQ�$EKlQJLJNHLW�YRQ�GHQ�$EVFKOXVVZLGHUVWlQGHQ



$OV�%HLVSLHO�I�U�HLQ�(UJHEQLV�HU]LHOW�PLW�0DNURPRGHOOHQ�ZLUG�KLHU�GLH�(LQNRSSOXQJ�HLQHU
HEHQHQ�:HOOH� LQ�HLQH�UHFKWHFNI|UPLJH�6FKOHLIH�PLW�HLQHU�/lQJH�YRQ���FP��GLH�DQ�HLQH
KRPRJHQH� =ZHLGUDKWOHLWXQJ� YRQ� �� P� /lQJH� DQJHVFKORVVHQ� LVW�� JH]HLJW�� 0LW� GHU
0RPHQWHQPHWKRGH�ZXUGHQ�I�U�GLH�6FKOHLIH�XQG�I�U�GLH�/HLWXQJ�MHZHLOV�0DNURPRGHOOH�I�U
63,&(�JHELOGHW��)�U�GLH�6FKOHLIH�ZXUGH�HLQ�0DNURPRGHOO�QDFK�%LOG���XQG�I�U�GLH�/HLWXQJ
HLQ� 0RGHOO� QDFK� %LOG� �� JHQHULHUW�� )�U� YHUVFKLHGHQH� ,PSHGDQ]HQ� VLQG� LQ� %LOG� �� GLH
(UJHEQLVVH� PLW� GHQ� 0DNURPRGHOOHQ� (UJHEQLVVHQ� DXV� UHLQHQ� 0R0�%HUHFKQXQJHQ
JHJHQ�EHUJHVWHOOW�

�� =XVDPPHQIDVVXQJ
,Q� GLHVHP� %HLWUDJ� ZXUGH� GDUJHVWHOOW�� ZLH� GXUFK� GLH� 8QWHUWHLOXQJ� GHU� 9HUNDEHOXQJ
LQQHUKDOE� YRQ� .UDIWIDKU]HXJHQ�� VRZLH� GLH� %LOGXQJ� YRQ� 7/�6WUXNWXUHQ� XQG� 0DNUR�
PRGHOOHQ��GLH�%HUHFKQXQJ�GHU�)HOGHLQNRSSOXQJ�HUIROJHQ�NDQQ��'XUFK�GLH�9HUZHQGXQJ
YRQ�0DNURPRGHOOHQ�XQG�K\EULGHQ�9HUIDKUHQ�ZLUG�GLH�%HUHFKQXQJ�GHU�)HOGHLQNRSSOXQJ
LQ�VHKU� NRPSOH[H�/HLWXQJVVWUXNWXUHQ�JHQDXHU�� VFKQHOOHU�RGHU� ]XP�7HLO� �EHUKDXSW�HUVW
P|JOLFK��:HLWHUKLQ�ZXUGH�DXI�GLH�%HKDQGOXQJ�YRQ� OLQHDUHQ�$EVFKO�VVHQ�HLQJHJDQJHQ
XQG�9HUIDKUHQ�]X�GHUHQ�(LQELQGXQJ�LQ�63,&(�GDUJHVWHOOW�
'LH� 0DNURPRGHOOH� N|QQHQ� GXUFK� YHUVFKLHGHQH�� DXI� GHQ� MHZHLOV� ]X� EHVFKUHLEHQGHQ
%HUHLFK�RSWLPDO�DQJHSDVVWH�9HUIDKUHQ�JHELOGHW�ZHUGHQ��%HLVSLHOVZHLVH�6WHFNHU��/HLWHU�
SODWWHQ�RGHU�/HLWXQJHQ��EHU�gIIQXQJHQ�ODVVHQ�VLFK�GDPLW�SUl]LVH�QDFKELOGHQ�
'XUFK� GLH� $XIWHLOXQJ� LQ� 7HLOPRGHOOH� PXVV� QLFKW� GDV� NRPSOHWWH� )DKU]HXJ� ]XVDPPHQ�
KlQJHQG�JHUHFKQHW�ZHUGHQ��'DGXUFK� LVW�HLQH�GHXWOLFK�VFKQHOOHUH�%HUHFKQXQJ�P|JOLFK
XQG� HLQPDO� HUVWHOOWH� 7HLOPRGHOOH� N|QQHQ� XQDEKlQJLJ� YRQ� GHQ� $EVFKO�VVHQ
ZLHGHUYHUZHQGHW�ZHUGHQ��(LQ�ZHLWHUHU�� EHVRQGHUV�ZLFKWLJHU�9RUWHLO� LVW� GLH�0|JOLFKNHLW
GHU�(LQELQGXQJ�LQ�1HW]ZHUNDQDO\VHSURJUDPPH��63,&(���1DKH]X�EHOLHELJH�QLFKWOLQHDUH
$EVFKO�VVH�ODVVHQ�VLFK�VRPLW�EHKDQGHOQ�
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