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(UPLWWOXQJ YRQ 6SDQQXQJHQ DP 5DQG HLQHV HODVWLVFKHQ .RQWLQXXPV

�� 'LIIHUHQWLDOIRUP GHU %HVWLPPXQJVJOHLFKXQJHQ

*HJHEHQ VLQG GLH 3XQNWH [X 2
� HLQHV *HELHW 9� 'LH GLIIHUHQWLHOOH )RUP GHU OLQHDUHQ (ODVWL]L�

WlWVWKHRULH LVW HLQH 5DQGZHUWDXIJDEH ]ZHLWHU 2UGQXQJ I�U GLH )HOGIXQNWLRQHQ T� � XQG X�

�
 'X ê [X 9 .LQHPDWLN ���

T� T
�

 ( Æ�� �

�
É ê [X 9 .RQVWLWXWLYJOHLFKXQJ ���

'
7
T� S

�

 � ê [X 9 *OHLFKJHZLFKWVEHGLQJXQJ ���

'HU 5DQG ) GHV *HELHWHV EHVLW]W GLH $X�HQQRUPDOH Q� =XU )|UGHUXQJ GHU hEHUVLFKWOLFKNHLW ZLUG

YRUDXVJHVHW]W� GD� GLH 0HQJH GHU 5DQGSXQNWH [X ) GLVMXQNW LQ HLQH0HQJH )X PLW HLQJHSUlJ�

WHQ 9HUVFKLHEXQJHQ X
�
XQG LQ HLQH0HQJH )V PLW HLQJHSUlJWHQ 5DQGVSDQQXQJHQ V

�
]HUOHJW ZHU�

GHQ NDQQ�

6Q
 V ê [X ) 6SDQQXQJV��5DQGVSDQQXQJVEH]LHKXQJ ���

X
 X
�

ê [X )X 9HUVFKLHEXQJVUDQGEHGLQJXQJ ���

V
 V
�

ê [X )V 6SDQQXQJVUDQGEHGLQJXQJ ���

'LH GLIIHUHQWLHOOH )RUP LVW I�U GLH $QZHQGXQJ GHU )LQLWH (OHPHQWH0HWKRGH XQJHHLJQHW� (VZLUG

GDKHU PLW GHU 0HWKRGH GHU JHZLFKWHWHQ 5HVWH GLH $UEHLWVJOHLFKXQJ GHV HUZHLWHUWHQ 3ULQ]LSV YLU�

WXHOOHU 9HUVFKLHEXQJHQ DEJHOHLWHW� 'XUFK GLH (UZHLWHUXQJ ZHUGHQ ]XVlW]OLFK lX�HUH 5DQGVSDQ�

QXQJHQ V DQ GHQ 3XQNWHQ GHV 5DQGHV )X JHZRQQHQ�'LH %HVWLPPXQJ GHUDUWLJHU 6SDQQXQJHQ DXV

GHQ $XIODJHUNUlIWHQ LVW EHUHLWV ]X HLQHP IU�KHQ =HLWSXQNW GHU (QWZLFNOXQJ GHU )LQLWH (OHPHQWH

0HWKRGH YRQ YHUVFKLHGHQHQ $XWRUHQ EHULFKWHW ZRUGHQ >�@��>�@� 'LH V\VWHPDWLVFKH (LQRUGQXQJ

LQ GLH JHQHUDOLVLHUWH 0HWKRGH GHU JHZLFKWHWHQ 5HVWH VRZLH GLH TXDQWLWDWLYH %HXUWHLOXQJ GHU (U�

JHEQLVVH LVW QHXDUWLJ XQG *HJHQVWDQG GLHVHV %HLWUDJV�

�� 'DV 3ULQ]LS YLUWXHOOHU 9HUVFKLHEXQJHQ

)�U GLH +HUOHLWXQJ GHV 3ULQ]LSV YLUWXHOOHU 9HUVFKLHEXQJHQ ZLUG HLQ $QVDW] X
K
I�U GLH 9HUVFKLH�

EXQJHQ LP *HELHW 9 JHZlKOW� 'LH 'HKQXQJ �
K
� GLH 6SDQQXQJ T

K
XQG GLH 5DQGVSDQQXQJ V

K
ZHU�

GHQPLW GHQ*OHLFKXQJHQ ���� ��� XQG ��� DXV GHP$QVDW] X
K
HUPLWWHOW�:HGHU I�U GHQ 6SDQQXQJV�

]XVWDQG LP*HELHW QRFK I�U GHQ6SDQQXQJVYHNWRU DXI GHP5DQGZLUG HLQ HLJHQHU$QVDW] JHZlKOW�

9RQ GHP $QVDW] I�U GLH 9HUVFKLHEXQJ X
K
ZLUG JHIRUGHUW� GD� HU GLH HLQJHSUlJWHQ :HUWH X

�
DXI

GHP 9HUVFKLHEXQJVUDQG )X DQQLPPW� 'DGXUFK VLQG GLH *OHLFKXQJHQ ���� ��� � ��� XQG ��� D

SULRUL EHIULHGLJW� (V YHUEOHLEHQ GLH *OHLFKXQJHQ ��� XQG ��� I�U GLH $QZHQGXQJ GHU 0HWKRGH

GHU JHZLFKWHWHQ 5HVWH�
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1DFK $QZHQGXQJ GHV ,QWHJUDOVDW]HV YRQ *DX� DXI GHQ HUVWHQ 7HUP GHU *OHLFKXQJ ���� IROJW�
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'LH 9DULDWLRQHQ EX GHU 9HUVFKLHEXQJ VLQG DXI GHP 5DQG )X XQ]XOlVVLJ XQG HQWIDOOHQ GDKHU LQ

*OHLFKXQJ ���� $XV GHU 6XEVWLWXWLWLRQ GHU D SULRUL EHIULHGLJWHQ *OHLFKXQJHQ ���� ��� XQG ��� IROJW

GDV 3ULQ]LS GHU YLUWXHOOHQ 9HUVFKLHEXQJHQ LQ GHU NRQYHQWLRQHOOHQ )RUP�

H�
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'LH 9RUJHKHQVZHLVH LPSOL]LHUW� GD� /|VXQJHQ QXU I�U VROFKH 9HUVFKLHEXQJV�� XQG 6SDQQXQJV�

YHUOlXIH JHIXQGHQZHUGHQ N|QQHQ� GLH GHP JHZlKOWHQ $QVDW] HQWVSUHFKHQ� %HLP $XIVWHOOHQ GHU

DOJHEUDLVFKHQ )RUP GLHVHV 3ULQ]LSV PX� EHU�FNVLFKWLJW ZHUGHQ� GD� GLH 9DULDWLRQHQ DXI GHP

5DQG )X XQ]XOlVVLJ VLQG� 6LQG LQ HLQHP 6\VWHPPLW Q )UHLKHLWVJHUDGHQ N.QRWHQYHUVFKLHEXQJHQ

HLQJHSUlJW� VR ZHUGHQ DXV *OHLFKXQJ ��� QXU Q��N *OHLFKXQJHQ JHZRQQHQ� 'LH UHVWOLFKHQ N*OHL�

FKXQJHQ OLHIHUW GLH *OHLFKXQJ ����

�� 'DV 3ULQ]LS YLUWXHOOHU 9HUVFKLHEXQJHQ LQ HUZHLWHUWHU )RUP

)�U GLH +HUOHLWXQJ GHV HUZHLWHUWHQ 3ULQ]LSV YLUWXHOOHU 9HUVFKLHEXQJHQZLUG HLQ $QVDW] XK I�U GLH

9HUVFKLHEXQJHQ LP *HELHW 9 XQG HLQ XQDEKlQJLJHU $QVDW] V
K I�U GLH 5DQGVSDQQXQJ DXI GHP

JHVDPWHQ $X�HQUDQG )� DEHU QLFKW LP ,QQHUHQ GHV *HELHWHV 9 JHZlKOW� 'HU 'HKQXQJV]XVWDQG

�
K XQG GHU 6SDQQXQJV]XVWDQG T

KZLUGPLW GHQ*OHLFKXQJHQ ��� XQG ��� DXV GHP$QVDW] XKHUPLW�

WHOW� 'HU $QVDW] V
K I�U GLH 5DQGVSDQQXQJ ZLUG VR JHZlKOW� GD� HU DXI GHP 6SDQQXQJVUDQG )V

GLH HLQJHSUlJWHQ :HUWH V
�
DQQLPPW� 'DGXUFK VLQG GLH *OHLFKXQJHQ ���� ��� XQG ��� D SULRUL EH�

IULHGLJW�

'LH *OHLFKXQJ ��� GU�FNW GLH 9HUWUlJOLFKNHLW GHU 5DQGVSDQQXQJ 6
K
Q� GLH PLW GHQ *OHLFKXQJHQ

��� XQG ��� DXV GHP$QVDW] XKHUPLWWHOW ZLUG�PLW GHU XQDEKlQJLJHQ5DQGVSDQQXQJ GHV$QVDW]HV

V
K DXV� 'LHVH *OHLFKXQJ LVW LP *HJHQVDW] ]XP 3ULQ]LS LQ GHU NRQYHQWLRQHOOHQ )RUP KLHU ZHJHQ

GHU 8QDEKlQJLJNHLW GHU $QVlW]H XK XQG V
K QLFKW EHIULHGLJW� :HLWHUKLQ ZLUG LP *HJHQVDW] ]XP

3ULQ]LS LQ GHU NRQYHQWLRQHOOHQ )RUP QLFKW JHIRUGHUW� GD� GHU $QVDW] X
K I�U GLH 9HUVFKLHEXQJ

DP 5DQG )X GLH HLQJHSUlJWHQ:HUWH X
�
DXI GHP 9HUVFKLHEXQJVUDQG )X DQQLPPW� (V YHUEOHLEHQ

GDKHU GLH *OHLFKXQJHQ ���� ��� XQG ��� I�U GLH $QZHQGXQJ GHU 0HWKRGH GHU JHZLFKWHWHQ 5HVWH�
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1DFK $QZHQGXQJ GHV ,QWHJUDOVDW]HV YRQ *DX� DXI GHQ HUVWHQ 7HUP GHU *OHLFKXQJ ���� IROJW�
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'LH9DULDWLRQHQ EXGHU9HUVFKLHEXQJ VLQG DXI GHPJHVDPWHQ5DQG ) ]XOlVVLJ�$XV GHU6XEVWLWXWL�

WLRQ GHU D SULRUL EHIULHGLJWHQ *OHLFKXQJHQ ���� ��� XQG ��� IROJW GDV 3ULQ]LS GHU YLUWXHOOHQ 9HU�

VFKLHEXQJHQ LQ GHU HUZHLWHUWHQ )RUP�
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'LH 9RUJHKHQVZHLVH LPSOL]LHUW� GD� EHL GHU )RUPXOLHUXQJ GHU GLIIHUHQWLHOOHQ )RUP GHU %HVWLP�

PXQJVJOHLFKXQJHQ NHLQH GHU *OHLFKXQJHQ� GLH QLFKW D SULRUL EHIULHGLJW VLQG� LQ HLQH GHU DQGHUHQ

*OHLFKXQJHQ VXEVWLWXLHUW ZLUG� 'DV JLOW LQVEHVRQGHUH I�U GLH 6XEVWLWXWLRQ YRQ *OHLFKXQJ ��� LQ

*OHLFKXQJ ����
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�� $OJHEUDLVFKH )RUP GHV HUZHLWHUWHQ 3ULQ]LSV

'LH ,QWHJUDOJOHLFKXQJ ���� ZLUG LQ HLQH 6XPPH YRQ (OHPHQWLQWHJUDOHQ ]HUOHJW� 'DI�U ZLUG GHU

JOREDOH $QVDW] I�U GLH 9HUVFKLHEXQJHQ DOV 6XPPH H ORNDOHU $QVlW]H PLW<
�
��.RQWLQXLWlW DXVJH�

GU�FNW� (QWVSUHFKHQG GHU =HUOHJXQJ GHV*HELHWHVZLUG GHU JOREDOH$QVDW] I�U GLH5DQGVSDQQXQJ

DXI GHP 9HUVFKLHEXQJVUDQG )
X
DOV 6XPPH U ORNDOHU $QVlW]H PLW<

�
��.RQWLQXLWlW DXVJHGU�FNW�
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6XEVWLWXWLRQ GHU $QVlW]H ���� LQ GLH $UEHLWVJOHLFKXQJ ���� OLHIHUW IROJHQGH 6\VWHPEHLWUlJH�
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-HGH9DULDWLRQGHU 6W�W]ZHUWH I�U VRZRKO GLH9HUVFKLHEXQJHQ LP*HELHW 9 DOV DXFK GLH5DQGVSDQ�

QXQJHQ DXI GHP5DQG )
X
OLHIHUW HLQH =HLOH GHV QDFKIROJHQGHQ V\PPHWULVFKHQ� SRVLWLY VHPLGHILQL�

WHQ� UHJXOlUHQ� OLQHDUHQ *OHLFKXQJVV\VWHPV�
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'DV *OHLFKXQJVV\VWHP ���� ZLUG LQ GUHL SRVLWLY GHILQLWH� UHJXOlUH OLQHDUH *OHLFKXQJVV\VWHPH

]HUOHJW� 'D]XZLUG GHU 6W�W]ZHUWHYHNWRU GHU9HUVFKLHEXQJ XA DXIJHWHLOW LQ GHQ 9HNWRU X
A

XGHU 6W�W�

]ZHUWH DXI GHP 9HUVFKLHEXQJVUDQG )
X
XQG LQ GHQ 9HNWRU X

A

V I�U GLH �EULJHQ 6W�W]ZHUWH� $XV GHU

GULWWHQ =HLOH GHU =HUOHJXQJ IROJW HLQ V\PPHWULVFKHV*OHLFKXQJVV\VWHP I�U GLH XQEHNDQQWHQ9HU�

VFKLHEXQJHQ X
A

X�

&
7
X
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X
 X
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$XV GHU 6XEVWLWXWLRQ GHU /|VXQJ X
A

XGHU *OHLFKXQJ ���� LQ GLH HUVWH =HLOH GHU =HUOHJXQJ IROJW HLQ

V\PPHWULVFKHV *OHLFKXQJVV\VWHP I�U GLH XQEHNDQQWHQ 9HUVFKLHEXQJHQ X
A

V�
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.VV X
A

V
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A

�V
� V
A

�V
�.VX X
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X ����

$XV GHU 6XEVWLWXWLRQ GHU /|VXQJ X
A

V DXV *OHLFKXQJ ���� XQG GHU /|VXQJ X
A

X DXV *OHLFKXQJ ����

LQ GLH ]ZHLWH =HLOH GHU =HUOHJXQJ IROJW HLQ V\PPHWULVFKHV *OHLFKXQJVV\VWHP I�U GLH VWHWLJH

5DQGVSDQQXQJVYHUWHLOXQJ V
A DXI GHP 5DQG )

X
�

& V
A
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:HQQ GHU JHJHEHQH 9HUVFKLHEXQJV]XVWDQG X
�
�[� DXI GHP 5DQG )

X
YRP$QVDW] I�U GLH 9HUVFKLH�

EXQJ X�[� H[DNW HUID�W ZLUG� GDQQ QHKPHQ GLH PLW *OHLFKXQJ ���� EHUHFKQHWHQ 6W�W]ZHUWH X
A

X

JHQDX GHQ JHJHEHQHQ:HUW DQ GLHVHU 6WHOOH DQ� 'DQQ LVW DXFK GLH /|VXQJ I�U GLH 9HUVFKLHEXQJHQ

X
A

V DXV *OHLFKXQJ ���� LGHQWLVFK ]X GHP (UJHEQLVV� GLH DXV GHU $QZHQGXQJ GHV 3ULQ]LSV LQ GHU

NRQYHQWLRQHOOHQ )RUP HUKDOWHQ ZLUG�

'LH UHFKWH 6HLWH GHU *OHLFKXQJ ���� OLHIHUW GDV LQWHJUDOH 5HVLGXXP EH]�JOLFK GHV LQQHUHQ

*OHLFKJHZLFKWV� GLH $XIODJHUNUlIWH� 'DV (UJHEQLVV V
A

DXV *OHLFKXQJ ���� LVW HLQ $XVGUXFN I�U

GLH YHUWHLOWHQ $XIODJHUNUlIWH� GHQ 5DQGVSDQQXQJHQ DXI )
X
� 6LH VWHKHQ LP*OHLFKJHZLFKW PLW GHQ

DQJUHLIHQGHQ /DVWHQ� 'LHVH 5DQGVSDQQXQJHQ VLQG 7HLO GHV HUZHLWHUWHQ 3ULQ]LSV XQG ZHUGHQ LP

*HJHQVDW] ]XU $QZHQGXQJ GHV NRQYHQWLRQHOOHQ 3ULQ]LSV QLFKW GXUFK HLQH QDFKJHVFKDOWHWH

*OHLFKJHZLFKWVEHWUDFKWXQJ HUPLWWHOW�

�� $QZHQGXQJ

$QKDQG HLQHU0RGHOODXIJDEHZHUGHQ GLH GXUFK GLH(UZHLWHUXQJ GHV3ULQ]LSV JHZRQQHQHQ5DQG�

VSDQQXQJHQ PLW GHQHQ DXV HLQHU DQDO\WLVFKHQ /|VXQJ GHU $XIJDEH VRZLH GHQ GXUFK 'LIIHUHQWLD�

WLRQ GHV 9HUVFKLHEXQJVDQVDW] JHZRQQHQHQ 6SDQQXQJHQ YHUJOLFKHQ� %HWUDFKWHW ZLUG HLQH XQHQG�

OLFK DXVJHGHKQWH 6FKHLEH PLW HLQHP NUHLVI|UPLJHQ (LQVFKOX�� GHVVHQ 5DGLXV 5 LVW� 'LH

0DWHULDONRQVWDQWHQ YRQ /DPH ZHUGHQ I�U GHQ (LQVFKOX� PLW N
�
XQG M

�
VRZLH I�U GLH 6FKHLEH

PLW N
�
XQG M

�
EH]HLFKQHW� 'HU(LQVFKOX� XQWHUOLHJW HLQHP LQLWLDOHQ� HLQJHSUlJWHQ NRQVWDQWHQGLOD�

WRULVFKHQ (LJHQGHKQXQJV]XVWDQG GHV %HWUDJV G
�
� $XIJUXQG GHU 5RWDWLRQVV\PPHWULH KlQJW GLH

DQDO\WLVFKH /|VXQJ GHU $XIJDEH LQ =\OLQGHUNRRUGLQDWHQ U� R QXU YRQ GHU .RRUGLQDWH U DE� $XV

GHP JOHLFKHQ *UXQG VLQG DXFK GLH 9HUVFKLHEXQJ X
R
�U�� GLH 'HKQXQJ �

UR
�U� VRZLH GLH 6SDQQXQJ

T
UR
�U� 1XOO� 'LH DQDO\WLVFKH /|VXQJ ODXWHW�
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%LOG ��� � 8QHQGOLFKH 6FKHLEH PLW (LQVFKOX�
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,Q %LOG ��� VLQG GLH $XIJDEH� GLH JHZlKOWHQ $EPHVVXQJHQ XQG 0DWHULDOSDUDPHWHU VRZLH HLQH

(OHPHQWLHUXQJ GHV /|VXQJVJHELHWHV GDUJHVWHOOW� )�U GLH %HUHFKQXQJZLUG HLQ NUHLVI|UPLJHU %H�

UHLFK DXV GHP.RQWLQXXP JHVFKQLWWHQ� :HJHQ GHU 6\PPHWULH LQ *HRPHWULH XQG %HODVWXQJ ZLUG

QXU HLQ 9LHUWHO GHV $XVVFKQLWWV PRGHOOLHUW� 'LH 5DQGVW�FNH ]ZLVFKHQ GHQ 3XQNWHQ $% XQG $&

GHV 6\PPHWULHUDQGHV VLQG LQ GHU R��5LFKWXQJ JHIHVVHOW� 'DV 5DQGVW�FN %& JHKRUFKW �����

'HU (LQVFKOX� ZLUG PLW OLQHDUHQ 'UHLHFNVHOHPHQWHQ JHQlKHUW� )�U GHQ �EULJHQ $XVVFKQLWW ZHU�

GHQ ELOLQHDUH9LHUHFNVHOHPHQWH HLQJHVHW]W� ,Q%LOG ��� LVW GLH 5DGLDOYHUVFKLHEXQJ XU� GLH5DGLDO�

GHKQXQJ �UU XQG GLH 5LQJGHKQXQJ �
RR

GHU DQDO\WLVFKHQ /|VXQJ LQ $EKlQJLJNHLW GHU .RRUGLQDWH

U DXIJHWUDJHQ� =XVlW]OLFK LVW GLH 1lKHUXQJVO|VXQJV I�U XUPDUNLHUW� GLHPLW GHU LQ %LOG ��� GDUJH�

VWHOOWHQ (OHPHQWLHUXQJ GXUFK$QZHQGXQJ GHU*OHLFKXQJ ���� JHZRQQHQZLUG�'LH 1lKHUXQJ I�U

GLH 'HKQXQJHQ �UU VRZLH �
RR
ZLUG DXV *OHLFKXQJ ��� EHVWLPPW� 'DUJHVWHOOW LVW GHUHQ :HUW LP

)OlFKHQVFKZHUSXQNW GHV (OHPHQWHV� 'LH 9HUVFKLHEXQJHQ XQG GHPHQWVSUHFKHQG GLH 'HKQXQJHQ

GHU1lKHUXQJVO|VXQJ VLQG HUZDUWXQJVJHPl� ]X JHULQJ�'LH'LVNRQWLQXLWlW LQ GHU5DGLDOGHKQXQJ

ZLUG TXDOLWDWLY UHSURGX]LHUW� 'LHVH (UJHEQLVVH VLQG LGHQWLVFK ]X GHQMHQLJHQ� GLH DXV GHU $QZHQ�

GXQJ GHV 3ULQ]LSV LQ NRQYHQWLRQHOOHU )RUP JHZRQQHQ ZHUGHQ�
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%LOG ��� � 9HUVFKLHEXQJHQ X
U
�U� VRZLH 'HKQXQJHQ �

UU
�U� XQG �

RR
�U�

'LH $X�HQQRUPDOH DP5DQG$% LVW JOHLFK DQ Q
 À� ����Ã
7

� 'RUW LVW GLH 5DQGVSDQQXQJ V GHU DQD�

O\WLVFKHQ /|VXQJ JOHLFK DQ V
 À� ���T
RR
Ã
7

� 'DV HUZHLWHUWH 3ULQ]LS I�KUW SHU 'HILQLWLRQHP DXI GLH

H[DNWH /|VXQJ I�U GLH HUVWH .RPSRQHQWH GLHVHV 9HNWRUV� 9RQ EHVRQGHUHP ,QWHUHVVH LVW GLH 'LV�

NRQWLQXLWlW GHU DQDO\WLVFKHQ /|VXQJ DQ GHU 6WHOOH U
 5 I�U GLH ]ZHLWH .RPSRQHQWH GLHVHV 9HN�

WRUV� 0LWWHOV GHU %HUHFKQXQJ YRQ *OHLFKXQJ ���� OLHIHUW GDV HUZHLWHUWH 3ULQ]LSV HLQH 1lKHUXQJ

I�U GLHVH.RPSRQHQWH� 'DEHL LVW ZHJHQ GHV <
�
��NRQWLQXLHUOLFKHQ$QVDW]HV I�U GLH5DQGVSDQQXQJ

V DXI GHP 5DQG )
X
GHU 9HUODXI GLHVHU 1lKHUXQJ VWHWLJ� ,Q %LOG ���� OLQNV� LVW GHU 9HUODXI GLHVHU

1lKHUXQJ ]XVDPPHQPLW GHU DQDO\WLVFKHQ /|VXQJ XQG GHU 1lKHUXQJVO|VXQJ DXV'LIIHUHQWLDWLRQ

GHU 9HUVFKLHEXQJHQ DXIJHWUDJHQ� 'LH 6SDQQXQJHQ DXV 'LIIHUHQWLDWLRQ YHUP|JHQ GLH 'LVNRQWL�

QXLWlW GHU 5LQJVSDQQXQJ T
RR
�U� DQ GHU 6WHOOH U
 5 TXDOLWDWLY ZLHGHU]XJHEHQ� 'DV (UJHEQLVV

DXV GHU $QZHQGXQJ GHU (UZHLWHUXQJ GHV 3ULQ]LSV LVW DXIJUXQG GHU $QQDKPH GHU 6WHWLJNHLW GHU

5DQGVSDQQXQJHQ NRQWLQXLHUOLFK XQG GDPLW XQEHIULHGLJHQG�

'DV XQEHIULHGLJHQGH (UJHEQLVV NDQQ GXUFK JHHLJQHWH 6FKQLWWI�KUXQJ YHUEHVVHUW ZHUGHQ� 'LH

9HUVFKLHEXQJVO|VXQJ ZLUG I�U GDV JHVDPWH /|VXQJVJHELHW HLQPDOLJ HUPLWWHOW� 'HU (LQVFKOX�

ZLUG DXV GHU 6FKHLEH DXVJHVFKQLWWHQ� 'LH $QDO\VH GHU 5DQGVSDQQXQJ DXI GHP 6FKQLWWUDQG ZLUG

PLW GHU *OHLFKXQJ ���� I�U GDV 5DQGVW�FN $' VRZLH GDV 5DQGVW�FN '% VHSHUDW GXUFKJHI�KUW�

'DV GDPLW HU]LHOWH (UJHEQLVV I�U GLH 5LQJVSDQQXQJ T
RR
LVW DXI GHU UHFKWHQ 6HLWH YRQ %LOG ��� GDU�

JHVWHOOW� (V LVW HUVLFKWOLFK� GD� GXUFK GLH 7UHQQXQJ GHV /|VXQJVJHELHW LQ 7HLOJHELHWHPLW KRPRJH�
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QHU 0DWHULDOEHOHJXQJ GDV (UJHEQLVV LQVEHVRQGHUH DQ GHU 6WHOOH U
 5 ZHVHQWOLFK YHUEHVVHUW

ZLUG�

(LQH YHUEHVVHUWH %HXUWHLOXQJ GHU 5DQGVSDQQXQJ ZLUG GXUFK GLH ,QWHJUDWLRQ GHU 'LIIHUHQ] YRQ

DQDO\WLVFKHU 5LQJVSDQQXQJ T
RR
�U� ]XU 1lKHUXQJVO|VXQJ OlQJV GHV 5DQGHV $% DQJHVWUHEW� 'DV

,QWHJUDO NHQQ]HLFKQHW GHQ )HKOHU LQ GHU 1RUPDONUDIW� 'LHVHU )HKOHU LVW I�U GLH (UZHLWHUXQJ GHV

3ULQ]LSV SHU 'HILQLWLRQHP LPPHU 1XOO�:HLWHUKLQ GDV4XDGUDW GHU$EZHLFKXQJ LQWHJULHUW� 'DI�U

ZLUG GDV 5DQGVW�FN $% LQ GLH 7HLOVW�FNH $' XQG '& ]HUOHJW� ,Q %LOG ��� VWHOOW VLQG GLH $EZHL�

FKXQJHQ I�U YHUVFKLHGHQH *LWWHU LQ $EKlQJLJNHLW GHUHU .QRWHQDQ]DKO N GDUJHVWHOOW�

U

T
RR
�U�
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U

T
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�U�
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'LIIHUHQWLDWLRQ

HUZHLWHUWHV 3ULQ]LS

DQDO\WLVFKH /|VXQJ

'LIIHUHQWLDWLRQ

DQDO\WLVFKH /|VXQJ

HUZHLWHUWHV 3ULQ]LS

%LOG ��� � 5LQJVSDQQXQJ T
RR
�U� LQKRPRJHQ �OLQNV� XQG KRPRJHQ �UHFKWV�

'HU )HKOHU LQ GHU 1RUPDONUDIW EHWUlJW VHOEVW I�U GLH IHLQVWH (OHPHQWLHUXQJ QRFK ��� ]XP

H[DNWHQ:HUW DXV GHP HUZHLWHUWHQ 3ULQ]LS� 'DV 4XDGUDW GHU $EZHLFKXQJ GHU 5DQGVSDQQXQJ DXV

GHP HUZHLWHUWHQ 3ULQ]LS LVW HUKHEOLFK JHULQJHU DOV GLHMHQLJH� GLH PLW GHQ 6SDQQXQJHQ DXV 'LIIH�

UHQWLDWLRQEHVWLPPWZLUG�'LH.RQYHUJHQ]UDWHQ� GLH DXV GHQ$XVJOHLFKVJHUDGHQ GHU GDUJHVWHOOWHQ

.XUYHQ HUPLWWHOW ZHUGHQ� VLQG ZHLWJHKHQG LGHQWLVFK�

OQ N¯

OQ V� V
K

UHO/��*�

���

���

�

� � �

���

�

�

� � �

1UHO

5'LII
 �� ��

5,QW
 �� ��

OQ N¯'LIIHUHQWLDWLRQ

HUZHLWHUWHV 3ULQ]LS

'LIIHUHQWLDWLRQ

HUZHLWHUWHV 3ULQ]LS

%LOG ��� � .RQYHUJHQ] 1UHO XQG V� V
K

UHO/��*�
DXI GHP 5DQG *

$%
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'XUFK V\VWHPDWLVFKH $QZHQGXQJ GHU 0HWKRGH GHU JHZLFKWHWHQ 5HVWH NRQQWH GLH (UZHLWHUXQJ

GHV 3ULQ]LSV YLUWXHOOHU 9HUVFKLHEXQJHQ KHUJHOHLWHW ZHUGHQ� 'DV ]XJHK|ULJH )XQNWLRQDO EHVLW]W

HLQ DXVJHSUlJWHV 0LQLPXP� VRGD� HLQH UREXVWH XQG HIIL]LHQWH QXPHULVFKH $XVI�KUXQJ JHZlKU�

OHLVWHW LVW� $XV GHU (UZHLWHUXQJ ZHUGHQ 5DQGVSDQQXQJHQ DP 9HUVFKLHEXQJVUDQG HUKDOWHQ� GLH

LP *OHLFKJHZLFKW ]X GHQ %HODVWXQJHQ VWHKHQ� 'LH *�WH GLHVHU 6SDQQXQJHQ ZXUGH DQ HLQHU 0R�

GHOODXIJDEH GLVNXWLHUW� 'DEHL ZXUGH GXUFK ,QWHJUDWLRQ GHU $EZHLFKXQJ GHU 5DQGVSDQQXQJ ]XU

DQDO\WLVFKHQ /|VXQJ GDV *OHLFKJHZLFKW I�U GLH 5DQGVSDQQXQJ DXV GHP HUZHLWHUWHQ 3ULQ]LS

QDFKJHZLHVHQ XQG GHU )HKOHU LP*OHLFKJHZLFKW I�U GLH 5DQGVSDQQXQJ� GLH GXUFK'LIIHUHQWLDWLRQ

GHV 9HUVFKLHEXQJVIHOGHV JHZRQQHQ ZLUG� TXDQWLIL]LHUW� ,P )DOOH LQKRPRJHQHU 0DWHULDOLHQ XQG

DQ (FNHQ GHV /|VXQJVJHELHWHV P�VVHQ EHVRQGHUH 0D�QDKPHQ JHWURIIHQ ZHUGHQ� XP DXFK EHL

GHU ,QWHJUDWLRQ GHV 4XDGUDWV GHU $EZHLFKXQJ EHVVHUH (UJHEQLVVH DXV GHU (UZHLWHUXQJ GHV 3ULQ�

]LSV ]X HUKDOWHQ� 'LH .RQYHUJHQ]UDWH I�U GLH 5DQGVSDQQXQJHQ DXV GHP HUZHLWHUWHQ 3ULQ]LS LVW

DXFK I�U DQGHUH XQWHUVXFKWH $XIJDEHQ LQ JXWHP (LQNODQJ PLW GHU DXV 'LIIHUHQWLDWLRQ GHV 9HU�

VFKLHEXQJVIHOGHV�

/LWHUDWXU

>�@ $UJ\ULV -�� 0OHMQHN +���3�

'LH 0HWKRGH GHU )LQLWHQ (OHPHQWH� %G��

)ULHGU� 9LHZHJ	6RKQ� %UDXQVFKZHLJ� ����

>�@ %DEXVND ,�

7KH )LQLWH (OHPHQW 0HWKRG ZLWK /DJUDQJLDQ 0XOWLSOLHUV

1XPHU� 0DWK� ��� 6���������� ����

>�@ 3DKO� 3� -�

=XU %HUHFKQXQJ YRQ 6SDQQXQJHQ LQ JUR�IOlFKLJHQ $XIODJHUQ YRQ 6SH]LDOEDXZHUNHQ

)HVWVFKULIW ]XP (KUHQNROORTXLXP 3URI� (� +DPSH� +$% :HLPDU� ����

>�@ 6WHLQ� (� � $KPDG� 5�

$Q HTXLOLEULXP PHWKRG IRU VWUHVV FDOFXODWLRQ XVLQJ ILQLWH HOHPHQW GLVSODFHPHQW PRGHOV

&RPS� 0HWK� LQ $SSO� 0HFK� DQG (QJUJ� �� � 6���������� ����


