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.DSLWHO�������(LQI�KUXQJ�LQ�GLH�5DGLRDNWLYLWlW�
�
:LH�RIW�OHVHQ�ZLU�LQ�GHU�=HLWXQJ��EHU�DUFKlRORJLVFKH�)XQGH��GLH�WDXVHQGH�
YRQ�-DKUHQ�DOW�VHLQ�VROOHQ"�'RFK�ZLH�ZLUG�LKU�$OWHU�HUPLWWHOW"��
'-�gW]L�N|QQWH�PDQ��QDFK�VHLQHP�$OWHU�IUDJHQ���GRFK�EHLP�gW]L�DXV�GHQ�
gW]WDOHU�$OSHQ�LVW�GLHV�QDW�UOLFK�QLFKW�P|JOLFK��
'LH�5DGLRDNWLYLWlW�JLEW�XQV�MHGRFK�GLH�0|JOLFKNHLW��HLQH�$OWHUVEHVWLPPXQJ�
GXUFK]XI�KUHQ��'D]X�P�VVHQ�ZLU�MHGRFK�]XQlFKVW�HLQPDO�NOlUHQ��ZDV�5D�
GLRDNWLYLWlW��EHUKDXSW�LVW��'LHV�VROO�LP�5DKPHQ�GLHVHU�$UEHLW�JHVFKHKHQ� 
�
����8UVSU�QJH�UDGLRDNWLYHU�6WUDKOXQJ�
�
5DGLRDNWLYH� 6WUDKOXQJ� JDE� HV� VFKRQ� LPPHU� DXI� GHU� (UGH�� (LQ� 7HLO� GLHVHU�
VRJ��WHUUHVWULVFKHQ�6WUDKOXQJ�KDW�VHLQHQ�8UVSUXQJ�LQ�(OHPHQWHQ��GLH�VFKRQ�
LPPHU�DXI�GHU�(UGH�YRUKDQGHQ�VLQG���
(V� H[LVWLHUHQ� DOVR� JHZLVVH� (OHPHQWH�� ZLH� ]�%�� GDV� 8UDQ�� GLH� UDGLRDNWLYH�
6WUDKOXQJ�DXVVHQGHQ��'DEHL�ZHUGHQ�7HLOFKHQ�GHV�MHZHLOLJHQ�$WRPV�DEJH�
VWUDKOW�XQG�VRPLW�GHVVHQ�%HVFKDIIHQKHLW�YHUlQGHUW��6R�HQWVWHKW�EHL�MHGHP�
6FKULWW� GLHVHV� .HUQXPZDQGOXQJVSUR]HVVHV� HLQ� DQGHUHV� (OHPHQW�� (U� VHW]W�
VLFK�VRODQJH�IRUW�ELV�HLQ�(OHPHQW�HQWVWDQGHQ�LVW��ZHOFKHV�QLFKW�PHKU�]HU�
IDOOHQ�NDQQ��HLQ�VWDELOHV�(OHPHQW�ZLH�]�%��%OHL���
(LQ� DQGHUHU� 7HLO� GHU�DXI�GHU�(UGH�YRUKDQGHQHQ�6WUDKOXQJ�ZLUG�GXUFK�GLH�
DXV�GHP�$OO�NRPPHQGH�6WUDKOXQJ�JHELOGHW��(V�WULIIW�VWlQGLJ�HLQH�7HLOFKHQ�
VWUDKOXQJ�� GLH� LKUHQ� 8UVSUXQJ� ]�%�� DXI� GHU� 6RQQH� RGHU� DQGHUHQ� 6WHUQHQ�
KDW�� DXI� XQVHUH� $WPRVSKlUH� DXI�� 'LHVH� 6WUDKOXQJ� ZLUG� DOV� NRVPLVFKH�
6WUDKOXQJ�EH]HLFKQHW���
(LQ�*URVVWHLO�GLHVHU�6WUDKOXQJ�ZLUG�MHGRFK�YRP�0DJQHWIHOG�GHU�(UGH�DEJH�
OHQNW���ZlUH�GLHV�QLFKW�GHU�)DOO�KlWWH�YHUPXWOLFK�QLHPDOV�/HEHQ�DXI�GHU�(U�
GH� HQWVWHKHQ� N|QQHQ�� GD� GLH� 6WUDKOXQJ� HLQH� I�U� 2UJDQLVPHQ� VFKlGOLFKH�
:LUNXQJ�EHVLW]W���V���������
�
������6WUDKOXQJVDUWHQ�
�
(V�JLEW�JUXQGOHJHQG�GUHL�YHUVFKLHGHQH�6WUDKOXQJVDUWHQ��'LH�$OSKD���%HWD��
XQG�*DPPD�6WUDKOXQJ��

� $OSKD�6WUDKOXQJ� KDW� LQ� /XIW� HLQH� UHODWLY� JHULQJH� 5HLFKZHLWH� YRQ�
PHKUHUHQ�=HQWLPHWHUQ�XQG�NDQQ�EHUHLWV�YRQ�HLQHP�%ODWW�3DSLHU�YROO�
VWlQGLJ�DEVRUELHUW�ZHUGHQ���
'LH�$OSKD�6WUDKOXQJ�EHVWHKW� DXV� �]ZHLIDFK�SRVLWLY��JHODGHQHQ�+HOL�
XP�$WRPNHUQHQ��

�
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� %HWD�6WUDKOXQJ� KDW� LQ� /XIW� HLQH� 5HLFKZHLWH� YRQ� ELV� ]X� �� P�� 6LH�
GXUFKGULQJW�SUREOHPORV�PHKUHUH�%OlWWHU�3DSLHU�XQG�ZLUG�HUVW�YRQ�HL�
QHU��PP�GLFNHQ�$OXPLQLXPVFKLFKW�DEVRUELHUW��
'LH�%HWD�6WUDKOXQJ�EHVWHKW�DXV�VLFK�VFKQHOO�EHZHJHQGHQ�(OHNWURQHQ��

�
� *DPPD�6WUDKOXQJ� OlVVW� VLFK� QRFK� LQ�PHKUHUHQ�0HWHUQ� (QWIHUQXQJ�

QDFKZHLVHQ�XQG�ZLUG�HUVW�GXUFK�GLFNH�%OHLSODWWHQ�DEVRUELHUW��
'LH�*DPPD�6WUDKOXQJ�WULWW�LQ�)RUP�HLQHU�HOHNWURPDJQHWLVFKHQ�:HOOH�
DXI���

�
������:LUNXQJ�GHU�6WUDKOXQJ�DXI�GHQ�PHQVFKOLFKHQ�.|USHU�
�
-H� QDFKGHP� ZHOFKHU� 'RVLV� �6WUDKOHQPHQJH�� GHU� UDGLRDNWLYHQ� 6WUDKOXQJ�
GHU�PHQVFKOLFKH�2UJDQLVPXV�DXVJHVHW]W�ZLUG��NDQQ�GLHV�IDVW�JDU�NHLQH�ELV�
KLQ�]X�HLQHU�W|GOLFKHQ�:LUNXQJ�EHVLW]HQ��'LH�VWlQGLJ�DXI�GHU�(UGH�YRUKDQ�
GHQH� QDW�UOLFKH� 6WUDKOXQJ� KDW� EHLVSLHOVZHLVH� NDXP� )ROJHQ� I�U� GHQ�0HQ�
VFKHQ�� GD� HU� VLFK� LP� /DXIH� GHU� (YROXWLRQ� GDUDQ� DQSDVVHQ� NRQQWH�� %HL�
N�QVWOLFK�HU]HXJWHU�5DGLRDNWLYLWlW��ZLH�LQ�$WRPUHDNWRUHQ��LVW�GLHV�QDW�UOLFK�
QLFKW�GHU�)DOO���
'LH� YHUVFKLHGHQHQ� 6WUDKOXQJVDUWHQ� KDEHQ� DXIJUXQG� LKUHU� %HVFKDIIHQKHLW�
XQWHUVFKLHGOLFKH�VWDUNH�:LUNXQJHQ�DXI�GHQ�PHQVFKOLFKHQ�.|USHU��
'LH� $OSKD�6WUDKOXQJ� EHVLW]W� � GLH� VFKlGOLFKVWH�:LUNXQJ� GHU� 6WUDKOXQJVDU�
WHQ��%HWD��XQG�*DPPD�6WUDKOXQJ�KDEHQ�LQ�HWZD�JOHLFK�VWDUNH�$XVZLUNXQ�
JHQ�� %HL� *DPPD�6WUDKOXQJ� EHVWHKW� MHGRFK� GLH� %HVRQGHUKHLW�� GDVV� GLHVH�
GHQ�PHQVFKOLFKHQ�.|SHU�YROOVWlQGLJ�GXUFKGULQJHQ�NDQQ���
�
����'LH�$NWLYLWlW��
�
$OV� �0D�HLQKHLW� I�U�GLH�$NWLYLWlW�$�UDGLRDNWLYHU�(OHPHQWH�ZXUGH�GDV�%HF�
TXHUHO� HLQJHI�KUW�� (V� JLEW� GLH� $Q]DKO� �∆N�� GHU� .HUQXPZDQGOXQJHQ� SUR�
=HLWHLQKHLW��∆t��DQ��
*U|�H��

t

N
A

∆
∆= ��� � (LQKHLW���

s
Bq

1
1 = �

�
����1DFKZHLVPHWKRGHQ�
�
=XP� 1DFKZHLV� UDGLRDNWLYHU� 6WUDKOXQJ� PDFKW� PDQ� VLFK� GLH� LRQLVLHUHQGH��
:LUNXQJ� GHU� 6WUDKOXQJ� ]XQXW]H�� '�K��� ZHQQ� GLH� 6WUDKOXQJ� DXI� HLQ� $WRP�
WULIIW��ZHUGHQ�(OHNWURQHQ�DXV�GHQ�+�OOHQ�GLHVHV�$WRPV�KHUDXVJHVFKODJHQ��
'DGXUFK� LVW�GDV�YHUEOLHEHQH�$WRP�QLFKW�PHKU�HOHNWULVFK�QHXWUDO��VRQGHUQ�
HLQ�SRVLWLY�JHODGHQHV�,RQ��ZHOFKHV�OHLFKWHU�QDFKZHLVEDU�LVW��
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(V�JLEW�PHKUHUH�0HWKRGHQ�]XP�1DFKZHLV�UDGLRDNWLYHU�6WUDKOXQJ��+LHU�VROO�
EHLVSLHOKDIW�QXU�GDV��*HLJHU�0�OOHU�=lKOURKU�EHVFKULHEHQ�ZHUGHQ����

��
'DV� *HLJHU�0�OOHU�
=lKOURKU� EHVWHKW� DXV�
HLQHP� PLW� *DV� JHI�OOWHQ�
0HWDOOURKU� LQ�GHVVHQ�0LWWH�
VLFK�HLQ�'UDKW�EHILQGHW���
=ZLVFKHQ� 0HWDOOPDQWHO�
XQG�'UDKW�ZLUG�HLQH�KRKH�
6SDQQXQJ�DQJHOHJW���
'LH�6WUDKOXQJ� NDQQ� GXUFK�
HLQ�*OLPPHUIHQVWHU�LQ�GHQ�
+RKOUDXP� JHODQJHQ��
'XUFK� GLH� LRQLVLHUHQGH�
:LUNXQJ� ZLUG� GDV� *DV�
OHLWHQG�� (V� � NDQQ�QXQ� HLQ�

6WURP�]ZLVFKHQ�0DQWHO�XQG�'UDKW�IOLH�HQ��'LH�/HLWIlKLJNHLW�GHV�*DVHV�OlVVW�
MHGRFK�VFKQHOO�ZLHGHU�QDFK��ZHVZHJHQ�PDQ�MHZHLOV�QXU�HLQHQ�NXU]HQ�,P�
SXOV��6WURPVWR���PHVVHQ�NDQQ���
'LH�$Q]DKO�GLHVHU�,PSXOVH�SUR�6HNXQGH�JLEW�GLH�$NWLYLWlW�ZLHGHU��
�
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.DSLWHO�������5DGLRDNWLYHU�=HUIDOO�
�
8P�GLH�(LQ]HOKHLWHQ�GHV�UDGLRDNWLYHQ�=HUIDOOV�]X�YHUVWHKHQ��LVW�HV�QRWZHQ�
GLJ�� �EHU� GHQ� $XIEDX� YRQ� $WRPHQ� LQIRUPLHUW� ]X� VHLQ�� (LQ� KLHU]X� DXVUHL�
FKHQGHV�0RGHOO�LVW�GDV�%RKUVFKH�$WRPPRGHOO�  
�
����(LQI�KUXQJ�LQ�GDV�%RKUVFKH�$WRPPRGHOO�
�
'LHVHV� $WRPPRGHOO� ZXUGH� YRQ� 1LHOV� %RKU� ������������ HQWZLFNHOW�� +LHU�
QDFK�NDQQ�PDQ�VLFK�$WRPH�DOV�HLQHQ�NXJHOI|UPLJHQ�$WRPNHUQ�YRUVWHOOHQ��
XP� GHQ� (OHNWURQHQ� LQ� %DKQHQ� NUHLVHQ�� 'LH� $WRPNHUQH� VHW]HQ� VLFK� DXV�
3URWRQHQ�XQG�1HXWURQHQ�]XVDPPHQ��'XUFK�GLH�$Q]DKO�GHU�3URWRQHQ�ZLUG�
GDV�(OHPHQW�HLQGHXWLJ�IHVWJHOHJW��MHGHU�$Q]DKO�DQ�3URWRQHQ�LQ�HLQHP�.HUQ�
LVW� GDPLW� JHQDX� HLQ� (OHPHQW� ]XJHRUGQHW�� 'LH� $Q]DKO� GHU� 1HXWURQHQ� LP�
$WRPNHUQ� LVW� YDULDEHO��PDQ�QHQQW�$WRPH�PLW� JOHLFKHU� 3URWRQHQ]DKO� DEHU�
YHUVFKLHGHQHU�1HXWURQHQ]DKO�DXFK�1XNOLGH�GHV�(OHPHQWV��
(OHNWURQHQ�DXI�lX�HUHQ�%DKQHQ�EHVLW]HQ�PHKU�(QHUJLH��DOV�(OHNWURQHQ�DXI�
LQQHUHQ�%DKQHQ��HV�JLEW�EHL�GHQ�(OHNWURQHQ�DOVR�YHUVFKLHGHQH�(QHUJLHVWX�
IHQ��*HQDXVR�H[LVWLHUHQ�DXFK�I�U�GLH�3URWRQHQ�GHV�.HUQV�YHUVFKLHGHQH�(�
QHUJLHVWXIHQ��
'LH�1RWDWLRQ� C14

6 �EHGHXWHW��GDVV�GDV�.RKOHQVWRII�$WRP�&�LP�.HUQ�HLQH�SR�
VLWLYH� /DGXQJ� YRQ� �� 3URWRQHQ� HQWKlOW�� 'LH� =DKO� ��� JLEW� GLH� $Q]DKO� DOOHU�
.HUQEDXWHLOH� �1XNOHRQHQ�� DQ� �3URWRQHQ� XQG� 1HXWURQHQ��� 3URWRQHQ� XQG�
1HXWURQHQ� KDEHQ� HWZD� GLHVHOEH� 0DVVH�� QlPOLFK� kgu 271066,11 −⋅≈ �� ��X� LVW�
GDEHL�GLH�VRJ��DWRPDUH�0DVVHQHLQKHLW���'DV�EHGHXWHW��GDVV�LQVJHVDPW����
1XNOHRQHQ�LP�.HUQ�HQWKDOWHQ�VLQG��DOVR���1HXWURQHQ��'LH�0DVVH�GHU�(OHNW�
URQHQ�LVW�VR�JHULQJ��GDVV�VLH�KLHU�QLFKW�UHOHYDQW�LVW���
�
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����9HUVFKLHGHQH�6WUDKOXQJV��XQG�=HUIDOOVDUWHQ�LP�'HWDLO�
�
������.�=HUIDOO�
�
%HL� $WRPHQ� PLW� EHVRQGHUV� KRKHU� $Q]DKO� DQ� 3URWRQHQ�� VLQG� GLH� $EVWR�
�XQJVNUlIWH�LP�.HUQ�DXFK�EHVRQGHUV�JUR���'DKHU�NDQQ�HV�SDVVLHUHQ��GDVV�
�� 3URWRQHQ� XQG� �� 1HXWURQHQ�� GLHV� HQWVSULFKW� HLQHP� +HOLXP�.HUQ�� YRP�
.HUQ�DEJHVSDOWHQ�ZHUGHQ�XQG�DOV�.�6WUDKOXQJ�HPLWWLHUW�ZHUGHQ��
�

�
�
(LQ�%HLVSLHO�LVW�GHU�α�=HUIDOO�YRQ�7KRULXP������������ HeRaTh 4

2
228
88

232
90 +→ ��

�
������Ã��=HUIDOO�
�
'HU�Ã��=HUIDOO�WULWW�EHVRQGHUV�EHL�KRKHU�$Q]DKO�YRQ�1HXWURQHQ�LP�.HUQ�DXI��
'DQQ� LVW� GLH� :HFKVHOZLUNXQJ� ]ZLVFKHQ� 1HXWURQHQ� XQG� 3URWRQHQ� VFKZl�
FKHU��GD�GLHVH�DXI�GLH�YLHOHQ�1HXWURQHQ�YHUWHLOW�LVW��(LQ�1HXWURQ�ZLUG�GDQQ�
JHVSDOWHQ�LQ�HLQ�(OHNWURQ�XQG�HLQ�3URWRQ��'HU�.HUQ�HPLWWLHUW�GDV�(OHNWURQ�
DOV�Ã���6WUDKOXQJ��

�
'LH�%LODQ]JOHLFKXQJ�I�U�GHQ�Ã��=HUIDOO�ODXWHW������������ −

−+→ epn 0
1

1
1

1
0 ��
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������Ã��=HUIDOO�
�
%HLP�Ã���=HUIDOO�]HUIlOOW�HLQ�3URWRQ�LQ�HLQ�1HXWURQ�XQG�HLQ�3RVLWURQ��(LQ�3R�
VLWURQ�LVW�HLQHP�(OHNWURQ�lKQOLFK��EHVLW]W�DOVR�HLQH�YHUQDFKOlVVLJEDU�JHULQ�
JH�0DVVH��GHU�8QWHUVFKLHG� LVW��GDVV�(OHNWURQHQ�QHJDWLY�JHODGHQ�VLQG��3R�
VLWURQHQ�SRVLWLY��'DV�3RVLWURQ�ZLUG�ZLHGHU�DOV�6WUDKOXQJ�HPLWWLHUW��

�
+LHU�ODXWHW�GLH�%LODQ]JOHLFKXQJ������������ ++→ enp 0

1
1
0

1
1 ��

�
������.�(LQIDQJ�
�
:HQQ�LQ�$WRPNHUQHQ�GLH�$Q]DKO�GHU�3URWRQHQ�VWHLJW��]XP�%HLVSLHO�GXUFK�Ã�
�=HUIDOO��VWHLJW�GDPLW�DXFK�GLH�SRVLWLYH�/DGXQJ�GHV�.HUQV��$OVR�ZLUG�DXFK�
GLH�$Q]LHKXQJVNUDIW�]ZLVFKHQ�(OHNWURQHQ�XQG�3URWRQHQ�JU|�HU��VR�GDVV�HV�
SDVVLHUHQ�NDQQ��GDVV�(OHNWURQHQ�DXV�GHU� LQQHUVWHQ�%DKQ��GHU�VR�JHQDQQ�
WHQ�.�6FKDOH��YRP�.HUQ��HLQJHIDQJHQ��ZHUGHQ��$XV�GHP�(OHNWURQ�HQWVWHKW�
GDQQ��]XVDPPHQ�PLW�HLQHP�3URWRQ��HLQ�1HXWURQ��'D�LQ�GHU�.�6FKDOH�QXQ�
HLQ�(OHNWURQ�ZHQLJHU�YRUKDQGHQ�LVW��VSULQJW�YRQ�HLQHU�lX�HUHQ�6FKDOH�HLQ�
(OHNWURQ� LQ�GLH�.�6FKDOH��'D�(OHNWURQHQ� LQ�GHU�.�6FKDOH�DEHU�ZHQLJHU�(�
QHUJLH�KDEHQ��DOV�(OHNWURQHQ� LQ�lX�HUHQ�6FKDOHQ��ZLUG�GLHVH�5HVWHQHUJLH�
LQ�)RUP�YRQ�5|QWJHQVWUDKOXQJ��HLQHU�VSH]LHOOHQ�)RUP�GHU�HOHNWURPDJQHWL�
VFKHQ�6WUDKOXQJ��DEJHJHEHQ��

�
'LH�%LODQ]JOHLFKXQJ�]XP�.�(LQIDQJ�VLHKW�IROJHQGHUPD�HQ�DXV���� nep 1

0
0
1

1
1 →+ −

− ��
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������Ä�6WUDKOXQJ�
�
:LH� VFKRQ� REHQ� HUZlKQW�� NDQQ� DXFK� GHU� .HUQ� YHUVFKLHGHQH� (QHUJLH]X�
VWlQGH�HLQQHKPHQ��'LH�QDFK�HLQHP�GHU�REHUHQ�YLHU�=HUIDOOVDUWHQ�HQWVWDQ�
GHQHQ�.HUQH�EHILQGHQ�VLFK�RIW�LQ�HLQHP�DQGHUHQ�(QHUJLH]XVWDQG��DOV�EHLP�
6WDQGDUG]XVWDQG�� %HLP�hEHUJDQJ� LQ� GLHVHQ� 6WDQGDUG]XVWDQG�ZLUG� GLH� ��
EHUVFK�VVLJH� (QHUJLH� LQ� )RUP�YRQ� HOHNWURPDJQHWLVFKHU� 6WUDKOXQJ� DXVJH�
VHQGHW��
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.DSLWHO�������'LH�1XNOLGNDUWH�
�
'LH�1XNOLGNDUWH�LVW�HLQH�7DEHOOH��lKQOLFK�GHP�3HULRGHQV\VWHP�GHU�(OHPHQ�
WH��DXI�GHU�QDW�UOLFKH�XQG�N�QVWOLFKH�1XNOLGH�LQ�HLQHP�6\VWHP�DXIJHI�KUW�
VLQG��'DEHL�ZHUGHQ�LQ�GHQ�=HLOHQ�GLH�YHUVFKLHGHQHQ�(OHPHQWH�DXIJHI�KUW��
ZREHL�GLH�=DKO�GHU�3URWRQHQ�QDFK�REHQ�KLQ�]XQLPPW��,Q�GHQ�6SDOWHQ�VLQG�
GLH�,VRWRSH��1XNOLGH��GLHVHU�(OHPHQWH�DXIJHI�KUW�XQG�=DKO�GHU�1HXWURQHQ�
QLPPW�QDFK�UHFKWV�]X��'DV�EHGHXWHW�DXFK��GDVV�GLH�0DVVH�QDFK�UHFKWV�KLQ�
]XQLPPW�� $P� $QIDQJ� GHU� 6SDOWH� VWHKW� GDV� (OHPHQW��PLW� GHP�0LWWHOZHUW�
GHU� HQWVSUHFKHQGHQ� ,VRWRSH�� $X�HUGHP� LVW� EHL� GHQ� 1XNOLGHQ� QRFK� GLH�
+DOEZHUWV]HLW�DQJHJHEHQ��
:HQQ�PDQ� QXQ� HLQH� =HUIDOOVUHLKH� EHVWLPPHQ� ZLOO� VXFKW�PDQ� ]XHUVW� GDV�
³6WDUWQXNOLG³�KHUDXV��1XQ�VLHKW�PDQ�DQKDQG�GHU�)DUEHQ��GLH�LQ�GHU�/HJHQ�
GH�HUNOlUW�VLQG��ZHOFKH�=HUIDOOVDUWHQ�HV�EHL�GLHVHP�1XNOLG�JLEW��'DQQ�JHKW�
PDQ�DQKDQG�GHU�MHZHLOLJHQ�=HUIDOOVDUW�DXI�GDV�QlFKVWH�1XNOLG��'LHV�PDFKW�
PDQ�VR� ODQJH�ELV�PDQ�]X�HLQHP�VWDELOHQ�1XNOLG�NRPPW��*LEW�HV�PHKUHUH�
=HUIDOOVDUWHQ��EHL�HLQHP�1XNOLG��VR�PXVV�PDQ�PHKUHUH�:HJH�JHKHQ��
 

%HL�GHQ�YHUVFKLHGHQHQ�=HUIlOOHQ�NDQQ�PDQ�QDFK�IROJHQGHQ�5HJHOQ�YRUJH�
KHQ��
�

• α�=HUIDOO����0DQ�JHKW�]ZHL�)HOGHU�QDFK�OLQNV�XQG�]ZHL�)HOGHU�QDFK�
XQWHQ��GD�HLQ�+HOLXPNHUQ�DXV�GHP�$WRP�JHO|VW�ZLUG��XQG�
HV�VR�]ZHL�1HXWURQHQ�XQG�]ZHL�3URWRQHQ�ZHQLJHU�KDW��
�

• β−�=HUIDOO���0DQ�JHKW�HLQ�)HOG�QDFK�OLQNV�XQG�HLQV�QDFK�REHQ��GD�GLH�
0DVVH�JOHLFK�EOHLEW�DEHU�HLQ�1HXWURQ�LQ�HLQ�3URWRQ�XQG�
HLQ�(OHNWURQ�]HUIlOOW��
�

• β+�=HUIDOO���0DQ�JHKW�HLQ�)HOG�QDFK�OLQNV�XQG�HLQV�QDFK�XQWHQ��GD�GLH�
0DVVH�JOHLFK�EOHLEW�DEHU�HLQ�3URWRQ�]HUIlOOW�
�

• .�(LQIDQJ��0DQ�JHKW�HLQ�)HOG�QDFK�UHFKWV�XQG�HLQV�QDFK�XQWHQ��'HU�
.HUQ�KDW�HLQ�3URWRQ�ZHQLJHU�DEHU�JOHLFKH�0DVVH��
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