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%HVRQGHUKHLWHQ GHU 5HFKHQDXWRPDWHQ '�� '�� '�D

-RDFKLP 6FKRO]

*HURNHVWUD�H �� �����
����� 'UHVGHQ

� 9RUEHPHUNXQJHQ

,Q GHQ I�QI]LJHU -DKUHQ GHV YRULJHQ -DKUKXQGHUWV HQWZDUI GHU 0DWKHPDWLNHU 1� -� /(+�
0$11 DQ GHU 7HFKQLVFKHQ +RFKVFKXOH 'UHVGHQ GUHL SURJUDPPJHVWHXHUWH HOHNWURQLVFKH
5HFKHQDXWRPDWHQ� N�PPHUWH VLFK ± ]XZHLOHQ ELV LQV 'HWDLO ± XP .RQVWUXNWLRQ� %DX XQG
,QEHWULHEQDKPH XQG IRUWDQ XP LKUHQ (LQVDW] LQ GHU VWXGHQWLVFKHQ $XVELOGXQJ XQG DXFK
I�U $XIWUDJVUHFKQXQJHQ� (U JLOW GDPLW DOV 3LRQLHU GHU HOHNWURQLVFKHQ 5HFKHQWHFKQLN LQ
GHU ''5�

$QVWR� ]XU %HVFKlIWLJXQJ PLW GLHVHP 7KHPD JDE HLQ %HULFKW �EHU GHQ DPHULNDQLVFKHQ
5LHVHQDXWRPDWHQ (1,$& LP -DKUH ����� GHU hEHUOHJXQJHQ� 8QWHUVXFKXQJHQ XQG HUVWH
(QWZLFNOXQJHQ ]XP %DX HLQHV SURJUDPPJHVWHXHUWHQ HOHNWURQLVFKHQ 5HFKHQDXWRPDWHQ
DQUHJWH� GHU HLQHUVHLWV GHQ (UIRUGHUQLVVHQ GHU DQJHZDQGW RULHQWLHUWHQ 0DWKHPDWLN GHU
7+ 'UHVGHQ JHQ�JHQ NRQQWH XQG DQGHUHUVHLWV LP 5DKPHQ GHU SHUVRQHOOHQ XQG PDWHULHOO
WHFKQLVFKHQ %HGLQJXQJHQ P|JOLFK VFKLHQ� :HQQ �EHUKDXSW� NRQQWH HV VLFK QXU XP HLQHQ
Ä.OHLQ³�5HFKHQDXWRPDWHQ KDQGHOQ�

%HL GHU .RQVWUXNWLRQ GHV HUVWHQ $XWRPDWHQ� ZLH DXFK EHL GHU GHV ]ZHLWHQ� ZDUHQ IROJHQ�
GH *HVLFKWVSXQNWH PD�JHEHQG�

�� EHL P|JOLFKVW JHULQJHP HOHNWURQLVFKHQ $XIZDQG UHODWLY KRKH 5HFKHQOHLVWXQJ�
�� HLQSUlJVDPHV %HIHKOVV\VWHP XQG DQ GDV )RUPHOELOG GHU 5HFKHQSUR]HVVH DQJH�

SD�WH 3URJUDPPLHUXQJ�
�� XQNRPSOL]LHUWH %HGLHQXQJ�
�� �EHUVLFKWOLFKH 9HUPLWWOXQJ GHU 5HVXOWDWH�

(LQ +DXSWSUREOHP ZDU� HLQHQ WHFKQRORJLVFK EHKHUUVFKEDUHQ� VLFKHUHQ XQG SUHLVJ�QVWLJHQ
6SHLFKHU I�U 'DWHQ XQG 3URJUDPPH ]X ILQGHQ� 'LH ,QIRUPDWLRQVVSHLFKHUXQJ DXI EHZHJ�
WHQ PDJQHWLVLHUEDUHQ 6FKLFKWHQ ZDU DQ GHU 7+ 'UHVGHQ VFKRQ IU�KHU XQWHUVXFKW ZRUGHQ�
(UIROJUHLFKH ([SHULPHQWH PLW KRKHQ 6FKLFKWJHVFKZLQGLJNHLWHQ XQG GHP GDQQ QRWZHQ�
GLJHQ $EVWDQG GHU 0DJQHWN|SIH I�KUWHQ ]XU (QWZLFNOXQJ GHV 0DJQHWWURPPHOVSHLFKHUV
PLW GHU VSHLFKHUQGHQ 0DJQHWVFKLFKW DXI GHU 0DQWHOIOlFKH HLQHV VFKQHOOURWLHUHQGHQ =\�
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OLQGHUV� 'LH 6SHLFKHUIOlFKH LVW LQ 6SXUHQ XQG GLHVH ZLHGHU ORJLVFK LQ 6HNWRUHQ �=HOOHQ�
JHJOLHGHUW� (LQH GXUFK 6SXUQXPPHU XQG 6HNWRUQXPPHU JHNHQQ]HLFKQHWH =HOOH LVW GHU
DGUHVVLHUEDUH� ]\NOLVFK ]XJlQJOLFKH 6SHLFKHUSODW]� 0LW GHU 0DJQHWWURPPHO ZDU GHU
6SHLFKHU I�U GLH $XWRPDWHQ '�� '�� '�D JHIXQGHQ� (U ZDU +DXSWVSHLFKHU I�U 'DWHQ XQG
3URJUDPPH� ZXUGH EHLP '� PLW %OLFN DXI 9HUN�U]XQJ GHU =XJULIIV]HLW KLHUDUFKLVFK
JHJOLHGHUW XQG LP '�D VRJDU LQ GLH $XVI�KUXQJ DULWKPHWLVFKHU 2SHUDWLRQHQ GLUHNW HLQEH�
]RJHQ� 0LW $XVQDKPH GHU XQEHGLQJW VWDWLVFKHQ 5HJLVWHU ZXUGHQ DOOH DQGHUHQ SUR]HVVRU�
LQWHUQHQ 5HJLVWHU DOV 8PODXIUHJLVWHU DXI GHU 7URPPHO UHDOLVLHUW� (LQH Ä7DNWVSXU³ PLW
UHJHOPl�LJHQ� P|JOLFKVW GLFKWHQ 0DJQHWLVLHUXQJVZHFKVHOQ EHVWLPPW GLH $UEHLWVWDNWIUH�
TXHQ] GHU $XWRPDWHQ� :HLWHUH 7DNWVSXUHQ N|QQHQ HLQH 1XOOVWHOOXQJ GHU 7URPPHO VLJQD�
OLVLHUHQ RGHU DQGHUH 6WHXHUVLJQDOH YHUPLWWHOQ� %HLP '�D LVW HUVWPDOV MHGHU 6SXU GHV
+DXSWVSHLFKHUV HLQ 0DJQHWNRSI ]XJHRUGQHW� ZlKUHQG LQ GHQ $XWRPDWHQ '� XQG '� DXV
*U�QGHQ GHU (LQVSDUXQJ YRQ 0DJQHWN|SIHQ XQG $XVZDKOHOHNWURQLN HLQ 0DJQHWNRSI I�U
� +DXSWVSHLFKHUVSXUHQ ]XVWlQGLJ LVW� �� 0DJQHWN|SIH ZHUGHQ I�U GHQ 6SXUZHFKVHO DXI
6FKDOWVFKOLWWHQ PLWWHOV 'LJLWDOPDJQHWHQ OlQJV HLQHU 0DQWHOOLQLH GHV 7URPPHO]\OLQGHUV
YHUVFKREHQ�

)�U SUDNWLVFKH ([SHULPHQWH JDE HV DQ GHU 7+ 'UHVGHQ QXU JHULQJH 0|JOLFKNHLWHQ� (V
JHODQJ DEHU� LP )XQNZHUN 'UHVGHQ HLQHQ ,QGXVWULHSDUWQHU I�U ([SHULPHQWH JU|�HUHQ
8PIDQJV XQG GHQ VSlWHUHQ %DX GHV HUVWHQ HOHNWURQLVFKHQ 5HFKHQDXWRPDWHQ '� ]X ILQ�
GHQ� ���� ZXUGH RIIL]LHOO HLQH )RUVFKXQJVJUXSSH XQWHU /HLWXQJ YRQ 1� -� /(+0$11
JHJU�QGHW� =ZHL -DKUH VSlWHU ZDUHQ (QWZXUI� RUJDQLVDWRULVFKH 6WUXNWXU XQG ORJLVFKH
.RQVWUXNWLRQ GHV '� DQ GHU 7+ 'UHVGHQ HUDUEHLWHW XQG DEJHVFKORVVHQ� ,P )XQNZHUN
'UHVGHQ ZXUGHQ ]ZHL 0DVFKLQHQ JHEDXW� ������� ZXUGH HLQ ([HPSODU LQ HLQHP =LPPHU
GHV JHUDGH HUVW IHUWLJJHVWHOOWHQ :LOOHUVEDXV DXIJHVWHOOW� YHUYROOVWlQGLJW XQG LQ %HWULHE
JHQRPPHQ� GHU DQGHUH EOLHE EHLP ,QGXVWULHSDUWQHU� $OV %DXPDWHULDO GLHQWHQ XQWHU DQGH�
UHP 5HVWEHVWlQGH GHU :HKUPDFKW� GLH ]XP 7HLO VFKRQ DOV 6FKURWW DEJHVFKULHEHQ ZDUHQ�

,Q JXWHU $QSDVVXQJ DQ GLH )XQNWLRQ GHV 7URPPHOVSHLFKHUV XQG LP +LQEOLFN DXI JHULQJHQ
HOHNWURQLVFKHQ $XIZDQG DUEHLWHQ GLH 5HFKQHU QDFK GHP 6HULHQSULQ]LS� EHL GHP GLH =LI�
IHUQ GHU =DKOHQ QDFKHLQDQGHU JHOHVHQ� YHUDUEHLWHW XQG ZLHGHU JHVSHLFKHUW ZHUGHQ� )�U
GLH LQWHUQH 'DUVWHOOXQJ XQG 9HUDUEHLWXQJ VLQG 'XDO]DKOHQ YRUWHLOKDIW� )�U GLH 8PZDQG�
OXQJ YRP 'H]LPDOV\VWHP LQV 'XDOV\VWHP XQG ]XU�FN VLQG 5HFKHQVWUXNWXUHQ LQ 9HUELQ�
GXQJ PLW 5HJLVWHUQ HUIRUGHUOLFK� GLH LP 5HFKHQZHUN YRUKDQGHQ VLQG RGHU ]XVlW]OLFK
HLQJHULFKWHW ZHUGHQ� :HLWHU NHQQ]HLFKQHQG I�U GLH GUHL $XWRPDWHQ LVW GDV (LQDGUH�EH�
IHKOVV\VWHP� ,Q OLQHDUHQ 3URJUDPPVW�FNHQ LVW KlXILJ GDV 5HVXOWDW GHU $XVI�KUXQJ HLQHV
%HIHKOV 2SHUDQG GHV QlFKVWHQ� 'DQQ LVW HV ]HLWVSDUHQG� GDV 5HVXOWDW LQ HLQHP 5HJLVWHU
LP 3UR]HVVRU ± KlXILJ DOV $NNXPXODWRU $& EH]HLFKQHW ± ]X KDOWHQ XQG QLFKW LQ GHQ
7URPPHOVSHLFKHU ]X VFKDIIHQ� XP HV LP QlFKVWHQ %HIHKO JOHLFK ZLHGHU DOV HUVWHQ 2SH�
UDQG ]X KROHQ� 'HU 7UDQVIHU ]ZLVFKHQ $& XQG 6SHLFKHU ZLUG GXUFK EHVRQGHUH 7UDQV�
SRUWEHIHKOH UHDOLVLHUW� :HQQ ]XGHP ORJLVFK DXIHLQDQGHUIROJHQGH %HIHKOH RGHU %HIHKOV�
JUXSSHQ LQ DXIHLQDQGHUIROJHQG QXPHULHUWHQ =HOOHQ JHVSHLFKHUW ZHUGHQ� UHLFKW I�U GHQ
=XJULII HLQ HLQIDFKHU =lKOYRUJDQJ LQ HLQHP %HIHKOV]lKOUHJLVWHU %=� 3URJUDPPYHU]ZHL�
JXQJHQ RGHU $EZHLFKXQJHQ YRQ GHU OLQHDUHQ 2UGQXQJ HUIRUGHUQ GDQQ DOOHUGLQJV VSUXQJ�
KDIWH bQGHUXQJHQ GHV %=�,QKDOWHV� GLH GXUFK 6SUXQJEHIHKOH EHZLUNW ZHUGHQ� $& XQG
%= VLQG DOV 8PODXIUHJLVWHU UHDOLVLHUW� EHLP '�D VLQG HV GLH HLQ]LJHQ 8PODXIUHJLVWHU�
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� .XU]EHVFKUHLEXQJ GHV 5HFKHQDXWRPDWHQ '�

x 6HULHQPDVFKLQH� PRGLIL]LHUWHV (LQDGUH�EHIHKOVV\VWHP� 0DJQHWWURPPHOVSHLFKHU
PLW ��� 8�V�

x �� FP 7URPPHOGXUFKPHVVHU� ��� 6SXUHQ� JHJOLHGHUW LQ MHZHLOV �� 6HNWRUHQ D
�� %LWV�

x ,PSXOVIROJHIUHTXHQ]� ��� N+]�
x 6SHLFKHUNDSD]LWlW� ���� =HOOHQ +DXSWVSHLFKHU� �� =HOOHQ .RQVWDQWHQVSHLFKHU�
x 'XDO]DKOHQ LQ )HVWNRPPDIRUP�

R =DKOHQOlQJH �� %LWV �HQWVSULFKW HWZD �� 'H]LPDOVWHOOHQ� PLW �� %LWV YRU
GHP .RPPD� �� %LWV QDFK GHP .RPPD� ]XVlW]OLFK � 6RQGHUELWV�

R � %HIHKOH D �� %LWV LQ HLQHU =HOOH�
R HOHNWURQLVFKHU XQG HOHNWULVFKHU 6FKDOWXQJVDXIZDQG�
R FD� ��� 5|KUHQ� FD� ���� 6HOHQJOHLFKULFKWHU� FD� ��� 5HODLV�
R %HWULHEVDUWHQ� +DQGVWHXHUXQJ� DXWRPDWLVFKHU %HWULHE�
R (LQJDEH �EHU 7DVWDWXU RGHU )LOPORFKEDQGOHVHU�
R $XVJDEH �EHU � 6FKUHLEPDVFKLQHQ PLW 'UXFNVFKHPDVWHXHUXQJ RGHU )LOP�

ORFKEDQGVWDQ]HU�

'LH %HVRQGHUKHLWHQ DEHU OLHJHQ LQ 2UJDQLVDWLRQ XQG 6WUXNWXU GHV 3UR]HVVRUV� %HIHKOVV\V�
WHP XQG 3UR]HVVRUVWUXNWXU EHLP $XWRPDWHQ '� �VSlWHU DXFK EHL '�� ZDUHQ YRUUDQJLJ DXI
GLH $XVI�KUXQJ GHU 5HFKHQSUR]HVVH GHU 1XPHULVFKHQ 0DWKHPDWLN RULHQWLHUW� 'DV 6ND�
ODUSURGXNW ]ZHLHU Q�GLPHQVLRQDOHU 9HNWRUHQ KDW GDEHL GHQ &KDUDNWHU HLQHU KlXILJ EH�
QXW]WHQ *UXQGRSHUDWLRQ� GLH GDKHU VFKQHOO DXVJHI�KUW ZHUGHQ VROOWH� 'HP GLHQWH GHU
$XVEDX GHV 6WHXHUZHUNV ]X HLQHP 6WHXHUUHFKHQZHUN PLW � ,QGH[UHJLVWHUQ� LQWHUQHQ %H�
IHKOVlQGHUXQJVPHFKDQLVPHQ XQG HLQHP 6\VWHP YRQ EHGLQJWHQ XQG XQEHGLQJWHQ 6SU�Q�
JHQ� GDV GLH RUJDQLVDWRULVFKH $UEHLW I�U %HIHKOVDNWLYLHUXQJ XQG 3URJUDPPDEODXI �EHU�
QDKP XQG SDUDOOHO ]XP 5HFKHQZHUN DUEHLWHQ NRQQWH� 'XUFK 3XIIHUVSHLFKHU I�U
2SHUDQGHQ RGHU HLQH *UXSSH YRQ � %HIHKOHQ ZXUGH GLH 3URJUDPPDXVI�KUXQJ GXUFK
0LQGHUXQJ RGHU $XVVFKDOWXQJ GHU 6SHLFKHU]XJULIIV]HLW ZHLWHU EHVFKOHXQLJW�

(LQ LQ GHU &RPSXWHUJHVFKLFKWH YHUPXWOLFK HUVWPDOV I�U GLHVHQ =ZHFN HLQJHULFKWHWHU
.HOOHUVSHLFKHU LP 5HFKHQZHUN HUP|JOLFKWH GLH $XVZHUWXQJ YRQ $XVGU�FNHQ GHU )RUP

>�� � D x E x F � G x H « � x I x J « � K x L «� x M � « N « @

LQ HLQHU GHP )RUPHOELOG DQJHSD�WHQ 5HFKQXQJ RKQH 5�FNZXUI YRQ =ZLVFKHQUHVXOWDWHQ
LQ GHQ +DXSWVSHLFKHU� 'LH %HUHFKQXQJ YRQ 6NDODUSURGXNW XQG 3RO\QRPZHUW QDFK GHP
+RUQHUVFKHPD I�KUW ]� %� DXI HLQH VROFKH )RUP� ,P RELJHQ $XVGUXFN ZLUG ]XQlFKVW LQ
OLQHDUHU )ROJH GHU :HUW GHV 3URGXNWHV D x E x F EHUHFKQHW� %HYRU GLH IROJHQGH $GGLWLRQ
DXVJHI�KUW ZHUGHQ NDQQ� PX� HUVW GDV 3URGXNW G x H JHELOGHW ZHUGHQ� 'D]X ZLUG GHU :HUW
YRQ D x E x F LP .HOOHU . DEJHOHJW� 6SHLFKHUSODW] LP +DXSWVSHLFKHU GDJHJHQ HUIRUGHUWH

x 7UDQVSRUWEHIHKOH� G�K� 3URJUDPPYHUOlQJHUXQJ�
x 6SHLFKHUSODW] XQG =XJULIIV]HLW� G�K� ODQJVDPHUH 3URJUDPPDXVI�KUXQJ�
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'LHVHV *HVFKHKHQ UHJHOW GHU VRJHQDQQWH �5 ±0HFKDQLVPXV LQ GHQ 5HFKHQZHUN�
%HIHKOHQ� GLH IROJHQGHUPD�HQ DXVVHKHQ XQG ZLUNHQ�

� � _ � D . � . �5 � 5 � � _ � D
� x _ � D 5 � �. � 5� x _ � D � . � �
� Ê D D � . � 5 � 5 � . � 5 � . � �
� Ì D D � . � 5 � 5 � � � . � �
5 x _ � D 5 � 5 x _ � D � . � .

� %HLVSLHOH HUOlXWHUQ GHQ 0HFKDQLVPXV�

�� ]  D � E � F LVW ]X EHUHFKQHQ� HV NDQQ ]  ����� � D� � E� � F JHVFKULHEHQ ZHUGHQ�
%HIHKOVIROJH� � Ì

� � $�D�
� � $�E�
� � $�F�
� Ì $�]�

�� X  D � E � F x G LVW ]X EHUHFKQHQ�
'LH HUVWHQ � %HIHKOH ODXWHQ ZLH EHL %HLVSLHO ��
$OV �� %HIHKO PX� HLQJHI�JW ZHUGHQ 5 x $�G��
%HIHKOVIROJH� � Ì

� � $�D�
� � $�E�
� � $�F�
5 x $�G�
� Ì $�X�

�� Y  �D � E � F� xG LVW ]X EHUHFKQHQ�
,Q GLHVHP )DOO ZLUG QXU HLQ ZHLWHUHU ��%HIHKO HLQJHI�JW
%HIHKOVIROJH� � Ì

� � $�D�
� � $�E�
� � $ �F�
� x $�G�
� Ì $�Y�

'LH 6WHXHUUHFKHQZHUNVEHIHKOH EH]LHKHQ VLFK DXI GLH ,QGH[UHJLVWHU [� \� ]� GHQ 3XIIHU�
VSHLFKHU 3 XQG GHQ %HIHKOVJUXSSHQVSHLFKHU *� ,Q HLQHP ,QGH[UHJLVWHU NDQQ JHUHFKQHW
ZHUGHQ

[ � _ � _ 	 _ Y _ K D [ � [ � _ � _ 	 _ Y _ K D
[ Ë D [ � D
[ Ê D D � [ � [ � [
[ Ì D D � [ � [ � �
3 Ê D D � 3 � 3 � 3
3 Ì D D � 3 � 3 � �
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* 1 D * � * � D :LHGHUKROXQJVEHIHKO ³*UXSSH 1RFKPDO´

-HGH DXV GHP +DXSW� RGHU .RQVWDQWHQVSHLFKHU JHKROWH =DKO ZLUG LP 3XIIHU 3 JHVSHL�
FKHUW� HEHQVR GHU %HIHKOV]lKOHULQKDOW YRU $XVI�KUXQJ HLQHV 6SUXQJHV �6SHLFKHUXQJ GHU
$EVSUXQJDGUHVVH�� 'LH 9HUZHQGXQJ GHV =DKOSXIIHUV 3 DOV =ZLVFKHQVSHLFKHU EHZLUNW�
GD� QDFK 0XOWLSOLNDWLRQ RGHU 'LYLVLRQ LP 5HFKHQZHUN NHLQH =XJULIIV]HLW DXIWULWW� GHU
=XJULII ]X GHQ 2SHUDQGHQ LP +DXSWVSHLFKHU JHVFKLHKW LP =HLWVFKDWWHQ GHU 5HFKQXQJ�
'LH � ,QGH[UHJLVWHU GLHQHQ ]XU DXWRPDWLVFKHQ %HIHKOVlQGHUXQJ EHL GHU %HIHKOVDXIVWHO�
OXQJ LP 3UR]HVVRU XQG JHVWDWWHQ VR EHTXHPH $GUH�PRGLILNDWLRQHQ I�U GLH $UEHLW PLW
'DWHQYHNWRUHQ�

'DV 6NDODUSURGXNW Z  �X�Y�  L

Q

L
L YX¦

 

�
�

Ol�W VLFK ]�%� GXUFK GLH � %HIHKOH HLQHU %H�

IHKOVJUXSSH SURJUDPPLHUHQ�

9RUDXVVHW]XQJ�

9HNWRUHQ X DE $�X��� Y DE $�Y�� JHVSHLFKHUW� XQ XQG YQ VLQG �PDUNLHUW
,QGH[UHJLVWHULQKDOWH�

[  $�X�� � \  $�Y�� � ]  $�Z�
T  �� � � ±�� $GUH�HLQKHLW I�U %HIHKO � XQG � GHU *UXSSH

%HIHKOVIROJH�
� Ì V� �
[ � � � V� V � XL
\ 5 � � � YL
* 1 $�T� ³*UXSSH 1RFKPDO´ PLW $GGLWLRQ ELV ]X �PDUNLHUWHQ

.RPSRQHQWHQ
] � Ì $�Z�

'LH ,QGH[UHJLVWHU N|QQHQ DXFK ]XU bQGHUXQJ YRQ :RUWHQ EHL GHU (LQJDEH YHUZHQGHW
ZHUGHQ� ]�%� LP 6LQQH HLQHU 3URJUDPPYHUVFKLHEXQJ�

'LH DXVJHIHLOWH 6WUXNWXU YRQ 3UR]HVVRU XQG %HIHKOVV\VWHP� GLH 3DUDOOHODUEHLW YRQ 5H�
FKHQZHUN XQG 6WHXHUUHFKHQZHUN� GLH ZHLWJHKHQGH 0LQGHUXQJ RGHU $XVVFKDOWXQJ YRQ
6SHLFKHU]XJULIIV]HLWHQ HUP|JOLFKWHQ GLH LP 9HUJOHLFK ]XP WHFKQLVFKHQ $XIZDQG KRKH
5HFKHQOHLVWXQJ YRQ ��� RS�V� ,P -DKUH ���� ZXUGH EHLP '� GHU YROOH 1XW]XQJVEHWULHE
HUUHLFKW�

,P VHOEHQ -DKU DP �������� ZXUGH DQ GHU 7+ 'UHVGHQ GDV Ä,QVWLWXW I�U 0DVFKLQHOOH
5HFKHQWHFKQLN³ �,05� JHJU�QGHW� XQG 1� -� /(+0$11 ZXUGH VHLQ 'LUHNWRU� 'HP ,05
REODJHQ DOV $XIJDEHQ :HLWHUHQWZLFNOXQJ XQG %DX HOHNWURQLVFKHU 5HFKHQWHFKQLN XQG
$XVEDX YRQ 1XW]XQJVP|JOLFKNHLWHQ VRZLH /HKUH XQG $XVELOGXQJ DXI GLHVHQ *HELHWHQ�
'DV ,05 ZDU PLW HLQHU :HUNVWDWW DXVJHVWDWWHW� XQG GLH IROJHQGHQ 5HFKHQDXWRPDWHQ
ZXUGHQ LP ,05 JHEDXW�
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'DV .RQ]HSW GHV 5HFKHQDXWRPDWHQ '� ZXUGH DOOHUGLQJV VFKRQ YRUKHU ������� HUDUEHL�
WHW� =LHO ZDU HLQH HUKHEOLFKH /HLVWXQJVVWHLJHUXQJ JHJHQ�EHU '�� 'DI�U ZXUGHQ GLH 3DUDO�
OHODUEHLW ZHLWHU DXVJHEDXW XQG GLH 6SHLFKHU]XJULIIV]HLW YHUPLQGHUW� %HL 9HUGRSSOXQJ GHV
HOHNWURQLVFKHQ $XIZDQGHV NRQQWH GLH /HLVWXQJ GHV '� DXI GDV =HKQIDFKH YRP '� JH�
VWHLJHUW ZHUGHQ� HWZD ���� RS�V� 'LH 'UHK]DKO GHU 0DJQHWWURPPHO ZXUGH YHUGUHLIDFKW�
GHU +DXSWVSHLFKHU +6 GXUFK HLQHQ 6FKQHOOVSHLFKHU 66 DXI GHU 7URPPHO HUJlQ]W� 'HU
7UDQVIHU +6 ± 66 XPID�WH MHZHLOV HLQH JDQ]H 6SXU XQG HUIROJWH EHL JHHLJQHWHU 3UR�
JUDPPLHUXQJ ZlKUHQG GHU VRQVWLJHQ $UEHLW GHV 3UR]HVVRUV� 'DV 6WHXHUUHFKHQZHUN ZXU�
GH GXUFK � ,QGH[VFKULWWUHJLVWHU HUJlQ]W� QDFK %HIHKOVDXIVWHOOXQJ ZXUGH LKU ,QKDOW DXWR�
PDWLVFK ]XP DQJHJHEHQHQ ,QGH[UHJLVWHU DGGLHUW� ,P 5HFKHQZHUN ZXUGH GHU �5�
0HFKDQLVPXV YHUDOOJHPHLQHUW� (LQH .HOOHUXQJ NDQQ QXQ DXFK EHL 0XOWLSOLNDWLRQ RGHU
'LYLVLRQ HUUHLFKW ZHUGHQ� DX�HUGHP LVW HLQH |IIQHQGH .ODPPHU LQQHUKDOE GHV $XVGUXFNV
HUODXEW�

%HLVSLHO� %HIHKOVIROJH�
K � � D � E ± F � G� � �H � I � J� � Ì

� � $�D�
� � $�E�
� ± $�F�
5 � $�G�
� � $�H�
5 � $�I�
5 � $�J�
� Ì $�K�

)�U GLH %HUHFKQXQJ GHV 6NDODUSURGXNWV Z  �X�Y�  L

Q

L
L YX¦

 

�
�

UHLFKHQ GDQN GHU (LQI�K�

UXQJ HLQHV Ä,QGLUHNWVSUXQJV³ JHPl� GHP ,QKDOW GHV 6FKULWWUHJLVWHUV � GLH � %HIHKOH HLQHU
%HIHKOVJUXSSH� GLH QXU HLQPDO ZLH EHLP '� DXV GHP $UEHLWVVSHLFKHU LQ GHQ SUR]HVVRULQ�
WHUQHQ %HIHKOVJUXSSHQVSHLFKHU JHKROW ZHUGHQ PX��
9RUDXVVHW]XQJ�

9HNWRUHQ X DE $�X��� Y DE $�Y�� JHVSHLFKHUW
,QGH[UHJLVWHULQKDOWH�

�  Q� � �  ±�� � �  �
%HIHKOVIROJH�

� Ì V� �
� � $�X�� = � V� V � XL
5 � $�Y�� = � � YL � L � L ± ��
� Ì $�Z� = � Z� V

%HPHUNXQJHQ� $QJDEH GHV ,QGLUHNWVSUXQJV GXUFK B XQWHU = �
'LH 6FKOHLIH ZLUG YHUODVVHQ� ZHQQ GHU ,QKDOW YRQ ,QGH[UHJLVWHU � HUVWPDOV QHJD�
WLY JHZRUGHQ LVW� Q� EHGHXWHW Q $GUH�HLQKHLWHQ�

(LJHQH 8PZDQGOXQJVPHFKDQLVPHQ I�U GLH (LQ� XQG $XVJDEH HQWODVWHWHQ GDV 5HFKHQ�
ZHUN�



��

� .XU]EHVFKUHLEXQJ GHV 5HFKHQDXWRPDWHQ '�

0DJQHWWURPPHOVSHLFKHU PLW ��� 8�V� �� FP 7URPPHOGXUFKPHVVHU�
+DXSWVSHLFKHU� ��� 6SXUHQ� JHJOLHGHUW LQ MHZHLOV �� 6HNWRUHQ D �� %LWV� ���� =HOOHQ�
6FKQHOOVSHLFKHU� �� 6SXUHQ� ��� =HOOHQ�
.RQVWDQWHQVSHLFKHU� � 6SXUHQ� �� =HOOHQ�
'XDO]DKOHQ LQ *OHLWNRPPDIRUP� 0DQWLVVH �� %LWV�
([SRQHQW � %LWV� LQWHUQH =DKOEDVLV ��  ����
� %HIHKOH D �� %LWV LQ HLQHU =HOOH�
HOHNWURQLVFKHU 6FKDOWXQJVDXIZDQG � FD� ���� 5|KUHQ � FD� ���� 'LRGHQ� FD� ��� 5HODLV�
%HWULHEVDUWHQ� (LQJDEH XQG $XVJDEH ZLH EHL '��

1RFK ZlKUHQG GHU ,QEHWULHEQDKPH XQG (USUREXQJ GHV 5HFKHQDXWRPDWHQ '� �������
ZXUGH GDV .RQ]HSW HLQHV WUDQVSRUWDEOHQ .OHLQVWUHFKQHUV PLW GHP =LHO HUDUEHLWHW� HOHNW�
URQLVFKH 5HFKHQWHFKQLN GH]HQWUDO XQG I�U YLHOIlOWLJHQ (LQVDW] YHUI�JEDU ]X PDFKHQ�
HWZD ]XU $XWRPDWLVLHUXQJ YRQ %�UR� XQG 9HUZDOWXQJVDUEHLW LQ NOHLQHUHQ %HWULHEHQ RGHU
]XU 6WHXHUXQJ YRQ 3UR]HVVHQ DXFK LQ )RUVFKXQJVHLQULFKWXQJHQ� %HL LQGXVWULHOOHU )HUWL�
JXQJ VROOWH GHU $XWRPDW DXFK I�U LQWHUHVVLHUWH :LVVHQVFKDIWOHU DOV ÄSHUV|QOLFKHU &RPSX�
WHU³ HUVFKZLQJOLFK VHLQ� 'LH 3DWHQWVFKULIW ����� Ä3URJUDPPJHVWHXHUWHU HOHNWURQLVFKHU
'LJLWDOUHFKQHU³ ZHLVW DOV $QPHOGXQJ GHQ ��� 0DL ���� DXV� ,Q VHLQHU $UEHLW Ä'LH 2UJD�
QLVDWLRQ HLQHV .OHLQVWUHFKHQDXWRPDWHQ³ VWHOOW 1� -� /(+0$11 %ORFNVFKDOWELOG� $EODXI�
VFKHPD� %HIHKOVOLVWH XQG *UXQGSURJUDPPH YRU XQG GLVNXWLHUW GLH 5HFKHQOHLVWXQJ� (U
VFKUHLEW� Ä)�U HLQHQ VROFKHQ .OHLQVWDXWRPDWHQ ZLUG HLQ ORJLVFKHV $UEHLWVVFKHPD YRUJH�
VFKODJHQ� GDV EHL PLQLPDOHP 0DWHULDODXIZDQG EUDXFKEDUH 5HFKHQOHLVWXQJHQ XQG HLQH
DX�HURUGHQWOLFK JXWH $QSDVVXQJVIlKLJNHLW DQ GLH YHUVFKLHGHQVWHQ 3UREOHPNUHLVH HUJLEW³�
%HL GHU GRUW HUZlKQWHQ ÄVSH]LHOOHQ *HUlWHDXVI�KUXQJ³ KDQGHOW HV VLFK XP GHQ 3URWRW\S
'� LQ HWZDV SOXPSHU 5HJLHWLVFKIRUP� GHU PLW GHQ 5|KUHQHOHPHQWHQ GHV '� DXIJHEDXW
ZXUGH� 'HU KLHU LQ 5HGH VWHKHQGH .OHLQVWDXWRPDW ZDU MHGRFK YRQ $QIDQJ DQ DOV Ä$XI�
7LVFK�*HUlW³ LP )RUPDW HLQHV JU|�HUHQ )HUQVHKJHUlWHV XQG I�U GHQ (LQVDW] GHU NOHLQHQ�
HQHUJLHVSDUHQGHQ +DOEOHLWHU�%DXHOHPHQWH �7UDQVLVWRUHQ XQG 'LRGHQ� NRQ]LSLHUW�

8P ���� ZXUGHQ GLH EHQ|WLJWHQ +RFKIUHTXHQ]�7UDQVLVWRUHQ DXV ''5�3URGXNWLRQ LP
,05 YHUI�JEDU� XQG /RJLNVFKDOWXQJHQ� )OLS�)ORSV XQG 'LRGHQDXVZDKOVWUXNWXUHQ I�U GLH
0DJQHWN|SIH NRQQWHQ HQWZLFNHOW XQG JHEDXW ZHUGHQ� %LV HLQVFKOLH�OLFK ���� ZXUGHQ
VHFKV .OHLQVWDXWRPDWHQ '�D �ÄD³ I�U ÄDEJHU�VWHW³ JHJHQ�EHU '�� LQ %HWULHE JHQRPPHQ�
-HGHU $XWRPDW KDW I�U (LQJDEH XQG %HGLHQXQJ HLQH 7DVWDWXU� GD]X I�U GLH (LQJDEH HLQHQ
/RFKEDQGOHVHU XQG I�U GLH $XVJDEH HLQHQ 6WUHLIHQGUXFNHU� ,P ,QQHUHQ JLEW HV ]ZHL
+DXSWNRPSOH[H �

x HLQ *HVWHOO PLW �� /HLWHUSODWWHQ I�U 3UR]HVVRU XQG 6SHLFKHUDXVZDKO�
x GHQ 7URPPHOVSHLFKHU PLW GHP 8PIRUPHU� GHU HLQHUVHLWV GHQ $QVFKOX� DQ GDV

QRUPDOH 1HW] HUP|JOLFKW XQG DQGHUHUVHLWV GLH ��� +]�:HFKVHOVSDQQXQJ I�U
GHQ 7URPPHOPRWRU XQG GLH JHVDPWH 6WURPYHUVRUJXQJ EHUHLWVWHOOW� 'LHVH .RP�
ELQDWLRQ LVW ]ZHFNV 0LQGHUXQJ GHV *HUlXVFKSHJHOV HLQJHNDSVHOW� /RFKEDQGOH�
VHU XQG 6WUHLIHQGUXFNHU ZHUGHQ YRP 8PIRUPHU �EHU GLYHUVH 0HFKDQLVPHQ PH�
FKDQLVFK DQJHWULHEHQ�



��

,P ,05 ZXUGH VRJOHLFK HLQ NOHLQHV .DELQHWW PLW GUHL GLHVHU .OHLQVWDXWRPDWHQ HLQJHULFK�
WHW� HUJlQ]W GXUFK H[WHUQH 3HULSKHULH LQ )RUP YRQ /RFKEDQGOHVHU �ELV ��� =HLFKHQ�V��
/RFKEDQGVWDQ]HU �ELV �� =HLFKHQ�V � XQG 6FKUHLEPDVFKLQH �ELV �� =HLFKHQ�V �� +LHU
ZXUGH GXUFK 6WXGHQWHQ XQG 0LWDUEHLWHU HLQH 9LHO]DKO GHU 3URJUDPPH XQG 8QWHUSUR�
JUDPPH HQWZLFNHOW� GLH LQ YHUVFKLHGHQHQ %HWULHEVV\VWHPHQ ]XP (LQVDW] NDPHQ�

� .XU]EHVFKUHLEXQJ GHV 5HFKHQDXWRPDWHQ '�D

x 0DJQHWWURPPHOVSHLFKHU� ���� :RUWHQ ]X �� %LW� ��� 6SXUHQ ]X �� 6HNWRUHQ�
��� 8�V�

x $UEHLWVWDNWIUHTXHQ]� ��� N+]� HLQH :RUW]HLW EHWUXJ HWZD ��� PV�
x HOHNWURQLVFKHU $XIZDQG� FD� ��� 7UDQVLVWRUHQ� FD� ���� 'LRGHQ�
x 5HFKHQOHLVWXQJ� FD� ���� DULWKPHWLVFKH 2SHUDWLRQHQ�

%HL $XVI�KUXQJ YHUGUDKWHWHU 5HFKHQEHIHKOH ZXUGH GHU ,QKDOW HLQHU =HOOH DOV 'XDO]DKO ]
LQ GHU 'DUVWHOOXQJ Ä.RPPD YRUQ³ �� � ] � �� LQWHUSUHWLHUW� (LQ %HIHKO XPID�WH GDJH�
JHQ QXU �� %LQlUVWHOOHQ� �� I�U GLH $GUHVVH GHV ]ZHLWHQ 2SHUDQGHQ XQG � I�U GLH 2SHUD�
WLRQVDQJDEH�

=XU (UOlXWHUXQJ YRQ 6SHLFKHURUJDQLVDWLRQ� ORJLVFKHU 6WUXNWXU XQG :LUNXQJVZHLVH GHV
5HFKQHUV ZLUG DXI HLQH $EELOGXQJ EH]XJ JHQRPPHQ� GLH 1� -� /(+0$11 EHUHLWV LQ VHL�
QHU $UEHLW DQJHJHEHQ KDW�



���

$EELOGXQJ �� %ORFNVFKDOWELOG HLQHV .OHLQVWDXWRPDWHQ PLW 0DJQHWWURPPHOVSHLFKHU XQG MH HLQHP
5HJLVWHU I�U /HLW� XQG 5HFKHQZHUN� 'LH $GUHVVHQ� XQG 2SHUDWLRQVUHJLVWHU VLQG 7UDQVLVWRUVFKLHEH�
NHWWHQ� GLH QXU EHLP $GUHVVHQ� XQG 2SHUDWLRQV]HLFKHQODXI DXIQHKPHQ N|QQHQ� 'LH .UHLVH GHXWHQ

6FKDOWHU PLW HLQJHVFKULHEHQHU 6FKDOWEHGLQJXQJ DQ�



���

'HU 0LQLPDOSUR]HVVRU HQWKLHOW QXU GLH 8PODXIUHJLVWHU $NNXPXODWRU $& XQG %HIHKOV]lK�
OHU %= VRZLH GDV VWDWLVFKH %HIHKOVUHJLVWHU %5 PLW GHQ ]ZHL 7HLOHQ I�U GLH 2SHUDWLRQ 25
XQG GLH $GUHVVH $5� 'DV 5HFKHQZHUN ZDU LQ 9HUELQGXQJ PLW $& QXU I�U GLH $GGLWLRQ�
6XEWUDNWLRQ� HLQLJH ORJLVFKH 2SHUDWLRQHQ XQG GLH /LQNV� RGHU 5HFKWVYHUVFKLHEXQJ GHU
5HVXOWDWH DXVJHEDXW�

'HU $UEHLWV]\NOXV XPID�W YLHU 3KDVHQ�

3KDVH , �
'DV $5 HUKlOW GHQ ,QKDOW GHV %= XQG VR GLH $GUHVVH GHU =HOOH PLW GHP QlFKVWHQ %HIHKO�

$5 � %= Ä=lKOHU DXIVWHOOHQ³
3KDVH ,,�
'HU %HIHKO ZLUG LQ GHQ 3UR]HVVRU �EHUQRPPHQ� LQGHP ]XHUVW HLQ 2SHUDWLRQVWHLO R LQ GDV
25 XQG DQVFKOLH�HQG VHLQ $GUH�WHLO E LQ GHQ %= JHOHLWHW ZHUGHQ� 'LH 2SHUDWLRQ R NDQQ
GDPLW VRIRUW LQ GHQ $UEHLWVDEODXI HLQJUHLIHQ� ]�%� EHL HUI�OOWHU %HGLQJXQJ HLQHQ EHGLQJ�
WHQ 6SUXQJ LQ HLQHQ XQEHGLQJWHQ 6SUXQJ XPZDQGHOQ�

25 � 0 >$5@ >R@ � %= � 0 >$5@ >E@ Ä%HIHKO KROHQ´

3KDVH ,,,�
8QWHU ,QNUHPHQWLHUXQJ GHV $5 ± ,QKDOWHV ZHUGHQ GLH ,QKDOWH YRQ %= XQG $5 JHWDXVFKW�

$5 � %= __ %= � $5 ��� Ä%= ± $5 ± 7DXVFK³

3KDVH ,9�
$XVI�KUXQJ YRQ 5HFKHQ� RGHU 7UDQVSRUWRSHUDWLRQ PLW $& HLQVFKOLH�OLFK 5HVXOWDWEH�
KDQGOXQJ PLW :LHGHUKROXQJ EHL *UXSSHQ� RGHU :LHGHUKROXQJVRSHUDWLRQ�

$& � $& R 0 >$5@ Ä%HIHKO DXVI�KUHQ³
0 >$5@ � $&

-HGH 3KDVH GDXHUW PLQGHVWHQV � :RUW]HLW� =ZLVFKHQ GHQ 3KDVHQ , XQG ,, E]Z� ,,, XQG ,9

N|QQHQ :DUWH]HLWHQ DXIWUHWHQ� 8P VLH NOHLQ ]X KDOWHQ XQG HLQH J�QVWLJH %HIHKOVIROJHIUH�
TXHQ] ]X HUUHLFKHQ� VLQG GLH =HOOHQ HLQHU 6SXU LP )�QIHUVSUXQJ QXPHULHUW� %HL RSWLPDOHU
3URJUDPPLHUXQJ EHQ|WLJW HLQ HLQ]HOQHU 5HFKHQEHIHKO � :RUW]HLWHQ �HWZD ��� PV �� :DU
GXUFK $QDO\VH LQ 3KDVH ,, HLQ XQEHGLQJWHU 6SUXQJ HQWVWDQGHQ� HQWIlOOW 3KDVH , LP QlFKV�
WHQ =\NOXV� GD GLH $GUHVVH GHV QlFKVWHQ %HIHKOV DXI *UXQG GHU $NWLRQ LQ 3KDVH ,,, EH�
UHLWV LQ $5 VWHKW�

'HU 2SHUDWLRQVWHLO HLQHV %HIHKOV XQG HQWVSUHFKHQG GDV 25 LVW LQ � 7HLOH JHJOLHGHUW� GLH
]�7� IUHL NRPELQLHUEDU VLQG� 'DV HUVWH %LW±3DDU NHQQ]HLFKQHW GLH Ä%HIHKOVW\SHQ³ 2UJDQL�
VDWLRQVEHIHKO ���� (LQ]HOEHIHKO ���� *UXSSHQEHIHKO ���� :LHGHUKROXQJVEHIHKO ���� :LFK�
WLJ XQG ZLUNXQJVYROO VLQG GLH QHX HLQJHI�KUWHQ *UXSSHQ� XQG :LHGHUKROXQJVEHIHKOH� GLH
HLQH $UW 9HNWRUYHUDUEHLWXQJ HUP|JOLFKHQ� 6LH EHJLQQHQ ZLH HLQ (LQ]HOEHIHKO� ZLUNHQ
DEHU EHLP *UXSSHQEHIHKO LQ OLQHDUHU )ROJH DXI DOOH �� =HOOHQ HLQHU 6SXU� EHLP :LHGHU�
KROXQJVEHIHKO DEHU QXU ELV GLH 6HNWRUDGUHVVH � HUUHLFKW LVW� 'LH %LW�7ULDGH NHQQ]HLFKQHW
GHQ Ä2SHUDWLRQVW\S³� EHL (LQ]HO�� *UXSSHQ� XQG :LHGHUKROXQJVEHIHKOHQ 5HFKHQ� XQG



���

7UDQVSRUWRSHUDWLRQHQ PLW $&� $XFK KLHU JLEW HV XQJHZRKQWH 2SHUDWLRQHQ� ZLH ]�%�
Ä.RQMXQNWLRQ LP 6SHLFKHU³ RGHU Ä$GGLWLRQ ± 6XEWUDNWLRQ³� GLH LQ 9HUELQGXQJ PLW HLQHP
*UXSSHQEHIHKO ]�%� NXU]H 3URJUDPPH I�U GLH QLFKW YHUGUDKWHWH 0XOWLSOLNDWLRQ XQG 'LYL�
VLRQ HUP|JOLFKHQ� 'DV ]ZHLWH %LW�3DDU EHVWLPPW GLH Ä5HVXOWDWEHKDQGOXQJ³� JHQDXHU GLH
9HUVFKLHEXQJ GHV $&�,QKDOWHV � .HLQH ���� 5HFKWV� ���� /LQNV� ��� � ]\NOLVFKH /LQNV� ���
9HUVFKLHEXQJ� 'HU YLHUWH 7HLO EHVWHKW QXU DXV HLQHP %LW� GHVVHQ :HUW GDU�EHU HQWVFKHL�
GHW� RE $& LQ 3KDVH ,,, JHO|VFKW ZHUGHQ VROO RGHU QLFKW�

(LQ 3URJUDPPVW�FN VROO LQVEHVRQGHUH GLH :LUNXQJ GHV *UXSSHQEHIHKOV HUOlXWHUQ�

0XOWLSOLNDWLRQ F  D � E SRVLWLYHU 'XDO]DKOHQ LQ GHU 6WDQGDUGGDUVWHOOXQJ Ä)HVWNRPPD
YRUQ³

$GUH�WHLO 2SHUDWLRQVWHLO
��3 7 ��3 /|

$�D� � � � � $& � � � $& � $& � D (LQ]HOEHIHKO
���� � � � � $&Æ DOOH =HOOHQ HLQHU $U�

EHLWVVSXU
*UXSSHQEHIHKO

$�E� � � � � $& � � � $& � $& � E (LQ]HOEHIHKO
���� � � � � ÄEHGLQJWH 6SHLFKHUO|VFKXQJ³

JHPl� GHQ =LIIHUQ YRQ E� GLH
GXUFK 5�9HUVFKLHEXQJ LQ $&
QDFKHLQDQGHU ZLUNVDP ZHUGHQ�
=LIIHUQSURGXNWH SL D � EL

*UXSSHQEHIHKO

$����� � � � � $& � � � $& � $& � ���
I�U 5HVXOWDWUXQGXQJ

(LQ]HOEHIHKO

���� � � � � 6XPPLHUXQJ GHU =LIIHUQSUR�
GXNWH PLW 5�9HUVFKLHEXQJ

$&� ¦
 

��

�L
LS � ��� �

��=DKOHQOlQJH YRQ D � E

*UXSSHQEHIHKO

$�F� � � � � F� $& (LQ]HOEHIHKO

=X GHQ 2UJDQLVDWLRQVEHIHKOHQ JHK|UHQ XQEHGLQJWH XQG EHGLQJWH 6SU�QJH XQG 6WRSV� =XU
(LQ� XQG $XVJDEH GLHQHQ HQWVSUHFKHQGH +DOWEHIHKOH� GHUHQ $GUH�WHLO DOV 3XIIHUVSHLFKHU
GLHQW�

'LH hEHUI�KUXQJ LQ GLH LQGXVWULHOOH 3URGXNWLRQ ZDU QLFKW JDQ] SUREOHPORV� 1DFK HLQLJHQ
ZHFKVHOKDIWHQ 8PVWlQGHQ XQG WHFKQLVFKHQ 9HUlQGHUXQJHQ� DEHU XQWHU %HLEHKDOWXQJ GHU
ORJLVFKHQ .RQVWUXNWLRQ ZXUGHQ LP 9(% 5HFKHQHOHNWURQLN 0HLQLQJHQ�=HOOD�0HKOLV HWZD
���� ([HPSODUH GLHVHV 5HFKHQDXWRPDWHQ� DOOHUGLQJV LQ 6FKUHLEWLVFKIRUP XQG XQWHU GHQ
%H]HLFKQXQJHQ &���� ��� &����� KHUJHVWHOOW XQG YHUNDXIW� 0HKU DOV GLH +lOIWH GHU 3UR�
GXNWLRQ ZXUGH H[SRUWLHUW�



���

:HQQ PDQ GLH /HKPDQQVFKHQ $XWRPDWHQ '�� '�� '�D PLW LKUHU DXVJHIHLOWHQ ORJLVFKHQ
6WUXNWXU XQG LKUHQ I�U GLH GDPDOLJH =HLW KHUDXVUDJHQGHQ %HVRQGHUKHLWHQ KHXWH EHWUDFK�
WHW� VR NDQQ PDQ VLFK YLHOOHLFKW GDUDQ HUIUHXHQ� DEHU DXFK HUNHQQHQ� GD� VLH ]X GHQ 6WDUW�
SXQNWHQ HLQHU (QWZLFNOXQJ YRQ JUR�HU JHVHOOVFKDIWOLFKHU 5HOHYDQ] JHK|UHQ� +HXWH JH�
K|UW HLQ &RPSXWHU ]X YLHOHQ $UEHLWVSOlW]HQ� VWHKW DXI GHP 7LVFK E]Z� GDQHEHQ� 'LH
6SHLFKHUKLHUDUFKLH LVW PHKUVWXILJ DXVJHEDXW XQG 3DUDOOHODUEHLW YRQ 7HLOSUR]HVVRUHQ LQ
3RZHU ± 3UR]HVVRUHQ VHOEVWYHUVWlQGOLFK� 1� -� /HKPDQQ KDW ± GDV EOHLEW ]X XQWHUVWUHLFKHQ
± HLQHQ EHGHXWVDPHQ %HLWUDJ ]XU (QWZLFNOXQJ YRQ &RPSXWHU XQG ,QIRUPDWLN JHOHLVWHW�

/LWHUDWXUYHU]HLFKQLV

%DFKPDQQ� .�� +�� (LQLJH %HVRQGHUKHLWHQ GHV 'UHVGHQHU 5HFKHQDXWRPDWHQ '�� ,Q� 17) � �������
6� �� ± ���

/HKPDQQ� 1� -�� %HULFKW �EHU GHQ (QWZXUI HLQHV NOHLQHQ 5HFKHQDXWRPDWHQ DQ GHU 7HFKQLVFKHQ
+RFKVFKXOH 'UHVGHQ� ,Q� %HU� 0DWK� 7DJXQJ +XPEROGW ± 8QLYHUVLWlW %HUOLQ� %HUOLQ �����
6� ��� ± ����

/HKPDQQ� 1� -�� 6WDQG XQG =LHO GHU 'UHVGHQHU 5HFKHQJHUlWHHQWZLFNOXQJ� ,Q� 17) �� ����� 6� �� ±
���

/HKPDQQ� 1� -�� 'LH (QWZLFNOXQJ HOHNWURQLVFKHU 5HFKHQDQODJHQ� ,Q� 1DFKULFKWHQWHFKQLN (OHNWUR�
QLN � ������ �� 6� ��� ±���� ����

/HKPDQQ� 1� -�� 'LH 2UJDQLVDWLRQ HLQHV .OHLQVWUHFKHQDXWRPDWHQ� ,,� ,QWHUQDWLRQDOHV .ROORTXLXP
�EHU $NWXHOOH 3UREOHPH GHU 5HFKHQWHFKQLN� ,Q� :LVV� =� 7HFKQ� 8QLYHUV� 'UHVGHQ ��
������ �� 6� �� ± ���

/HKPDQQ� 1� -�� hEHUVLFKW �EHU GLH $UEHLWHQ GHV ,QVWLWXWV I�U 0DVFKLQHOOH 5HFKHQWHFKQLN GHU 78
'UHVGHQ� ,,� ,QWHUQDWLRQDOHV .ROORTXLXP �EHU $NWXHOOH 3UREOHPH GHU 5HFKHQWHFKQLN� ,Q�
:LVV� =� 7HFKQ� 8QLYHUV� 'UHVGHQ �� ������ �� 6� �� ± ���


