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2E�HLQ�5*%�7ULSHO�LQWXLWLY�YHUVWlQGOLFK�LVW��NDQQ�EH]ZHLIHOW�ZHUGHQ��=ZDU�LVW�YLHOHQ�$QZHQGHUQ�EHNDQQW�
ZHOFKHQ�)DUEHQ�GLH�(FNSXQNWH�GHV�5*%�:�UIHOV�HQWVSUHFKHQ��DEHU�GLH�ZHQLJVWHQ�G�UIWHQ�ZLVVHQ��ZHO�
FKH�.RRUGLQDWHQ�HLQ�EUlXQOLFKHV�2UDQJH��6PDUDJGJU�Q�RGHU�VRQVW�HLQ�=ZLVFKHQWRQ�EHVLW]W��,Q�GLHVHP
=XVDPPHQKDQJ�VHL�DXI�HLQH�ZHLWHUH�QHJDWLYH�(LJHQVFKDIW�YRQ�5*%��GLH�8QHLQKHLWOLFKNHLW�EH]�JOLFK�GHU
:DKUQHKPXQJ��KLQJHZLHVHQ��,Q�PDQFKHQ�7HLOHQ�GHV�5*%�5DXPV�LVW�HLQH�EHVWLPPWH�QXPHULVFKH�'LVWDQ]
]ZLVFKHQ�]ZHL�3XQNWHQ�NDXP��LQ�DQGHUHQ�7HLOHQ�DOV�VHKU�GHXWOLFKHU�)DUEXQWHUVFKLHG�ZDKUQHKPEDU��$Q�
GHUV�DOV�EHL�DQGHUHQ�)DUEUlXPHQ��YJO��XQWHQ��LVW�HV�EHLVSLHOVZHLVH�EHL�5*%�DXFK�QLFKW�P|JOLFK��HLQHP
5*%�7ULSHO�ÄDQ]XVHKHQ³��ZHOFKHQ�+HOOLJNHLWVHLQGUXFN�GLH�)DUEH�KHUYRUUXIW�

=XVDPPHQJHIDVVW�HUVFKHLQW�5*%�QXU�VHKU�EHGLQJW�I�U�GLH�EHDEVLFKWLJWHQ�=ZHFNH�JHHLJQHW�

������ +/6
$XV�MHGHP�5*%�5DXP�LVW�HLQ�]XJHK|ULJHU�+/6�5DXP�DEOHLWEDU��YJO��>6DQJZLQH�+RUQH������@��S�����±
������GHU�HEHQIDOOV�GUHL�'LPHQVLRQHQ�EHVLW]W��'LHVH�KDEHQ�IROJHQGH�%HGHXWXQJ�

� )DUEWRQ��+XH��²��(LQ�:LQNHO�LQ�HLQHP�)DUENUHLV��GHU�YRQ�URW�������EHU�JHOE��������JU�Q��������
F\DQ���������EODX���������PDJHQWD��������ZLHGHU�]X�URW�JHKW�

� +HOOLJNHLW��/LJKWQHVV��²�'LH�+HOOLJNHLW�GHU�)DUEH��+HOOH�)DUEHQ�EHVLW]HQ�HLQHQ�KRKHQ��GXQNOH
HLQHQ�WLHIHQ�+HOOLJNHLWVZHUW�

� 6lWWLJXQJ��6DWXUDWLRQ��²�'LH�Ä%XQWKHLW³�RGHU�6WlUNH�GHV�)DUEWRQV��9HUZDVFKHQH�)DUEHQ�EH�
VLW]HQ�HLQHQ�WLHIHQ��OHXFKWHQG�EXQWH�)DUEHQ�HLQHQ�KRKHQ�:HUW�LQ�GLHVHU�'LPHQVLRQ��'LH�6lWWL�
JXQJ�YRQ�*UDXW|QHQ�LVW���
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'HU�+/6�5DXP�LVW�GHXWOLFK�LQWXLWLYHU�DOV�5*%��YJO��$EELOGXQJ�����$OOHUGLQJV�HQWVSULFKW��ZLH�EHL�5*%��GLH
'LVWDQ]�]ZLVFKHQ�]ZHL�3XQNWHQ�LP�5DXP�QLFKW�XQEHGLQJW�GHP�:DKUQHKPXQJVXQWHUVFKLHG�]ZLVFKHQ�GHQ
GD]XJHK|ULJHQ�)DUEHQ��6R�VLQG�LQ�$EELOGXQJ���GLH�)DUEHQ�EHL�����QLFKW�HLQ�0LWWHOWRQ�]ZLVFKHQ�JHOE������
XQG�JU�Q���������VRQGHUQ�OLHJHQ�QlKHU�EHL�JU�Q�

��

�� ��

$EELOGXQJ����6FKQLWWH�GXUFK�GHQ�+/6�)DUEUDXP�I�U�YHUVFKLHGHQH�+HOOLJNHLWHQ��'D�VLFK�+/6�DXI�GHQ�DOO�
JHPHLQ�EHNDQQWHQ�)DUEHQNUHLV�EH]LHKW��LVW�GLHVHU�)DUEUDXP�LQWXLWLY�YHUVWlQGOLFKHU�DOV�5*%�

:HVHQWOLFK�SUREOHPDWLVFKHU� LVW� MHGRFK�� GDVV� HLQ�+/6�5DXP�JHQDXVR�ZLH� GHU�5*%�5DXP�� YRQ� GHP�HU
DEJHOHLWHW�ZXUGH��JHUlWHDEKlQJLJ�LVW��-H�QDFK�*HUlW�EH]HLFKQHQ�GLHVHOEHQ�.RRUGLQDWHQ�HLQH�DQGHUH�)DU�
EH�

,Q� HLQHP�+/6�)DUEUDXP� N|QQHQ� GLHVHOEHQ� )DUEHQ� ZLH� EHLP� ]XJUXQGOLHJHQGHQ�5*%�5DXP� VSH]LIL]LHUW
ZHUGHQ��6RPLW�LVW�HV�ZLHGHUXP�P|JOLFK��GDVV�HLQ�'UXFNHU�)DUEHQ�DXVJHEHQ�NDQQ��GLH�LP�+/6�5DXP�HL�
QHV�%LOGVFKLUPV��EHUKDXSW�QLFKW�NRGLHUEDU�VLQG�

>3R\QWRQ������@� I�KUW�ZHLWHUH�*U�QGH�GDI�U�DQ��ZLHVR�VLFK�+/6��HEHQVR�ZLH�GDV�QDFKIROJHQG�HUZlKQWH
+69�.RRUGLQDWHQV\VWHP��QLFKW�VRQGHUOLFK�GDI�U�HLJQHW��)DUEHQ�]X�VSH]LIL]LHUHQ�

������ +69�XQG�ZHLWHUH�7UDQVIRUPDWLRQHQ�DXV�5*%
1HEHQ� +/6� JLEW� HV� ZHLWHUH� $QVlW]H�� XP� 5*%� LQ� HLQ� LQWXLWLY� YHUVWlQGOLFKHUHV� .RRUGLQDWHQV\VWHP� ]X
WUDQVIRUPLHUHQ��$P�EHNDQQWHVWHQ�LVW�GHU�LQ�$EELOGXQJ���GDUJHVWHOOWH�+69�5DXP�
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��

�� ��

$EELOGXQJ����6FKQLWWH�GXUFK�GHQ�+69�)DUEUDXP�I�U�YHUVFKLHGHQH�+HOOLJNHLWHQ�

)�U�DOOH�GLHVH�DEJHOHLWHWHQ�5lXPH�JHOWHQ�LP�3ULQ]LS�GLHVHOEHQ�$XVVDJHQ�ZLH�I�U�+/6��=ZDU�VLQG�VLH�LQWXL�
WLYHU�DOV�5*%��DEHU�GLH�REHQ�SRVWXOLHUWHQ�.ULWHULHQ�GHU�$XVGUXFNVVWlUNH�XQG�YRU�DOOHP�GHU�*HUlWHXQDE�
KlQJLJNHLW�ZHUGHQ�QLFKW�HUI�OOW�

������ &0<��&0<.
'UXFNHU�DUEHLWHQ�PLW�GHU�VXEWUDNWLYHQ�)DUEPLVFKXQJ��(LQ�'UXFNHU�WUlJW�)DUEH�DXI�HLQ�7UlJHUPDWHULDO
�QRUPDOHUZHLVH�3DSLHU��DXI��)lOOW�ZHLVVHV�/LFKW�DXI�GDV�3DSLHU��DEVRUELHUHQ�GLH�)DUEVFKLFKWHQ�HLQLJH
7HLOH�GHV�6SHNWUXPV��XQG�GHU�5HVW�ZLUG�UHIOHNWLHUW�

:HUGHQ�QXQ�3LJPHQWH�GHU�)DUEHQ�=\DQEODX��&��YRQ�HQJOLVFK�F\DQ���0DJHQWDURW��0��XQG�*HOE��<��YRQ
HQJOLVFK�\HOORZ��DXI�ZHLVVHV��UHIOHNWLHUHQGHV�3DSLHU�DXIJHWUDJHQ��DEVRUELHUW��RGHU�ÄVXEWUDKLHUW³��MHGH
.RPSRQHQWH�GLH�HQWVSUHFKHQGH�*HJHQIDUEH�DXV�GHP�HLQWUHIIHQGHQ�ZHLVVHQ�/LFKW��%HLP�'UXFNHQ�ZHUGHQ
XQWHUVFKLHGOLFKH�,QWHQVLWlWHQ�YRQ�JHHLJQHW�JHZlKOWHP�=\DQEODX��0DJHQWDURW�XQG�*HOE�GD]X�YHUZHQGHW�
GHQ�$QWHLO�YRQ�URWHP��JU�QHQ�E]Z��EODXHP�/LFKW�]X�NRQWUROOLHUHQ��GHQ�GLH�EHGUXFNWH�)OlFKH�XQWHU�ZHLVVHP
/LFKW�UHIOHNWLHUW�

$EELOGXQJ����6XEWUDNWLYH�)DUEPLVFKXQJ�

$OOHUGLQJV�VLQG�QXU�VHKU�ZHQLJH�'UXFNHU�WDWVlFKOLFK�LQ�GHU�/DJH��3LJPHQWH�LQ�YHUVFKLHGHQHQ�,QWHQVLWlWHQ
DXIWUDJHQ��'LH�PHLVWHQ�*HUlWH�VLPXOLHUHQ�XQWHUVFKLHGOLFKH�,QWHQVLWlWHQ�GXUFK�HLQH�PHKU�RGHU�ZHQLJHU
JURVVH�3�QNWFKHQ�LQ�YHUVFKLHGHQHQ�:LQNHOQ�

7KHRUHWLVFK�ZlUH�HV�QLFKW�Q|WLJ��]XVlW]OLFK�]X�GLHVHQ�GUHL�)DUEHQ�QRFK�6FKZDU]�]X�EHQXW]HQ��,Q�GHU�3UD�
[LV�ZLUG�GHU�GUHLGLPHQVLRQDOH�&0<�5DXP�MHGRFK�NDXP�YHUZHQGHW��ZHLO�GLH�GUHL�)DUEHQ�DXV�YHUVFKLHGH�
QHQ�*U�QGHQ�]XVDPPHQ�HLQHQ�VFKPXW]LJ�EUDXQHQ�XQG�QLFKW�HLQHQ�VDWW�VFKZDU]HQ�(LQGUXFN�HUJHEHQ�
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=XGHP�LVW�3DSLHU�QXU�EHJUHQ]W�VDXJIlKLJ��:HUGHQ�]X�YLHOH�)DUEVFKLFKWHQ��EHUHLQDQGHU�JHGUXFNW��WURFNQHW
GLH�DXIJHWUDJHQH�)DUEH�]X�ODQJVDP��XQG�HV�EHVWHKW�GLH�*HIDKU�GHV�9HUZLVFKHQV��(LQ�OHW]HU�*UXQG�I�U
GHQ�(LQVDW]�YRQ�6FKZDU]�LVW�GLH�+lXILJNHLW�YRQ�IHLQHQ�VFKZDU]HQ�.RQWXUHQ��]�%��I�U�7H[W���(LQ�'UXFNHU�
GHU�LQ�PHKUHUHQ�'XUFKJlQJHQ�DUEHLWHW��P�VVWH�GLH�3LJPHQWH�H[WUHP�SUl]LVH�SOD]LHUHQ��GD�VRQVW�)DUE�
VlXPH�VLFKWEDU�Z�UGHQ�

,VW�QXQ�&0<�E]Z��&0<.�EHVVHU�I�U�GLH�=ZHFNH�YRQ�,17(5/,6�JHHLJQHW"�%H]�JOLFK�GHU�9HUVWlQGOLFKNHLW
LVW�GLHVHU�)DUEUDXP�ZRKO�LQ�HWZD�PLW�5*%�YHUJOHLFKEDU��PLW�GHP�8QWHUVFKLHG��GDVV�NHLQH�YRQ�&0<�RGHU
&0<.�DEJHOHLWHWHQ�)DUEUlXPH�H[LVWLHUHQ��ZHOFKH�LQWXLWLYHU�ZlUHQ�

bKQOLFK�ZLH�QLFKW�MHGHU�0RQLWRU�GLHVHOEHQ�)DUEHQ�DXVVWUDKOW��XQWHUVFKHLGHQ�VLFK�DXFK�GLH�YRQ�'UXFNHUQ
YHUZHQGHWHQ�)DUESLJPHQWH�]XP�7HLO�HUKHEOLFK��YJO��$EELOGXQJ�����(EHQVR�LVW�QLFKW�DOOJHPHLQ�IHVWJHOHJW�
ZLH�HLQ�EHVWLPPWHU�,QWHQVLWlWVZHUW�]X�UHSURGX]LHUHQ�LVW��&0<�E]Z��&0<.�LVW�GDPLW�LQ�KRKHP�0DVV�JHUl�
WHDEKlQJLJ�

$EELOGXQJ����:HOFKH�)DUEH�LVW�Ä0DJHQWD³"�'LH�)DUESLJPHQWH�XQWHUVFKHLGHQ�VLFK�WHLOZHLVH�HUKHEOLFK�
�4XHOOH��KWWS���ZZZ�DSSOH�FRP�FRORUV\QF�EHQHILWV�WUDLQLQJ�FP\N�KWPO�

���� *HUlWHXQDEKlQJLJH�)DUEUlXPH

������ ;<=
)�U�]DKOUHLFKH�$QZHQGXQJHQ�LVW�HV�QRWZHQGLJ��)DUEHQ�XQDEKlQJLJ�YRQ�)DNWRUHQ�ZLH�%HOHXFKWXQJ��7Ul�
JHUPDWHULDO��3LJPHQW]XVDPPHQVHW]XQJ�HWF��]X�FKDUDNWHULVLHUHQ��(LQH�LQWHUQDWLRQDOH�.RPPLVVLRQ��GLH
&RPPLVVLRQ�,QWHUQDWLRQDOH�GµeFODLUDJH��&,(���KDW�DXV�GLHVHP�*UXQG�HLQH�5HLKH�YRQ�VWDQGDUGLVLHUWHQ
/LFKWTXHOOHQ�IHVWJHOHJW��=XGHP�ZXUGHQ�EHVWLPPWH�%HGLQJXQJHQ�ZLH�HWZD�$EVWDQG�XQG�%HWUDFKWXQJVZLQ�
NHO�IHVWJHOHJW��XQWHU�GHQHQ�GDV�YRQ�UHIOHNWLHUHQGHQ�)OlFKHQ�]XU�FNJHZRUIHQH�/LFKW�]X�PHVVHQ�LVW�

=XVlW]OLFK�KDW�GLH�&,(�LP�-DKU������HLQHQ�Ä6WDQGDUGEHREDFKWHU³�GHILQLHUW��XP�YRQ�LQGLYLGXHOOHQ�8QWHU�
VFKLHGHQ�LP�)DUEHQVHKHQ�]X�DEVWUDKLHUHQ�XQG�VR�TXDQWLWDWLYH�)DUEDQJDEHQ�]X�HUP|JOLFKHQ��'LH�GUHL�7\�
SHQ�YRQ�)DUEUH]HSWRUHQ�LQ�GHU�1HW]KDXW�GLHVHV�ILNWLYHQ�%HREDFKWHUV�UHDJLHUHQ�DXI�/LFKW�XQWHUVFKLHGOLFKHU
:HOOHQOlQJH�LQ�JHQDX�GHILQLHUWHU�:HLVH��ZREHL�YHUVXFKW�ZXUGH��GDV�)DUEHQVHKHQ�GHU�QRUPDOVLFKWLJHQ
'XUFKVFKQLWWVEHY|ONHUXQJ�]X�PRGHOOLHUHQ��

����������������������������������������������������������
��6SlWHU��LP�-DKU�������KDW�GLH�&,(�HLQHQ�ZHLWHUHQ�6WDQGDUGEHREDFKWHU�IHVWJHOHJW��GHU�GLH�%HY|ONHUXQJ
EHVVHU�PRGHOOLHUW��$XV�GLHVHP�*UXQG�H[LVWLHUHQ�]ZHL�;<=�6\VWHPH��GLH��EOLFKHUZHLVH�GXUFK�$QJDEH�GHU
-DKUHV]DKO�XQWHUVFKLHGHQ�ZHUGHQ�
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$EELOGXQJ����'LH�(PSILQGOLFKNHLW�GHU�GUHL�5H]HSWRUHQ�DXI�GHU�1HW]KDXW�GHV�&,(�6WDQGDUGEHREDFKWHUV�I�U
/LFKW�YHUVFKLHGHQHU�:HOOHQOlQJHQ��$XVJH]RJHQH�/LQLHQ�HQWVSUHFKHQ�GHP�6WDQGDUGEHREDFKWHU�YRQ������
JHVWULFKHOWH�MHQHP�YRQ��������4XHOOH��>6DQJZLQH�+RUQH������@��$EELOGXQJ�������

9RQ�GHU�&,(�IHVWJHKDOWHQH�)XQNWLRQHQ�PRGHOOLHUHQ��ZLH�VWDUN�MHGHU�GHU�GUHL�7\SHQ�YRQ�)DUEUH]HSWRUHQ
DXI�HLQHU�GXUFKVFKQLWWOLFKHQ�1HW]KDXW�GXUFK�/LFKW�JHUHL]W�ZLUG��ZHQQ�/LFKW�DXV�HLQHU�EHNDQQWHQ�4XHOOH�DXI
HLQHQ�5HIOHNWRU�WULIIW�XQG�XQWHU�VWDQGDUGLVLHUWHQ�%HGLQJXQJHQ�EHWUDFKWHW�ZLUG��'DGXUFK�EUDXFKW�QLFKW�GDV
JHVDPWH�HLQIDOOHQGH�/LFKW�FKDUDNWHULVLHUW�]X�ZHUGHQ��HV�UHLFKW�DXV��GUHL�:HUWH�;��<�XQG�=�DQ]XJHEHQ��'DV
;<=�6\VWHP�LVW�VR�GHILQLHUW��GDVV�<�I�U�HLQH�SHUIHNW�UHIOHNWLHUHQGH�)OlFKH�GHQ�:HUW�����DQQLPPW�

;<=�LVW�XQDEKlQJLJ�YRQ�HLQHP�EHVWLPPWHQ�*HUlW�GHILQLHUW��XQG�VlPWOLFKHQ�YRP�0HQVFKHQ�ZDKUQHKPED�
UHQ�)DUEHQ�NDQQ�HLQ�;<=�7ULSHO�]XJHRUGQHW�ZHUGHQ��'DPLW�EHVLW]W�;<=�DOV�HUVWHU�GHU�ELVKHU�HLQJHI�KUWHQ
)DUEUlXPH�GLH�I�U�GLH�$QZHQGXQJ�EHL�,17(5/,6�]HQWUDOH�(LJHQVFKDIWHQ�GHU�*HUlWHXQDEKlQJLJNHLW�XQG
GHU�$XVGUXFNVVWlUNH�

'LH�'HILQLWLRQ�LVW�DOOJHPHLQ�YHUI�JEDU�XQG�EHYRU]XJW�NHLQ�EHVWLPPWHV�6\VWHP��GDV�.ULWHULXP�GHU�6\VWHP�
QHXWUDOLWlW�LVW�GDKHU�HEHQIDOOV�HUI�OOW�

$OOHUGLQJV�LVW�;<=�NHLQHVZHJV�HLQ�LQWXLWLY�YHUVWlQGOLFKHU�)DUEUDXP��(V�H[LVWLHUHQ�MHGRFK�HLQH�5HLKH�YRQ
)DUEUlXPHQ��GLH�YRQ�;<=�DEJHOHLWHW�VLQG�XQG�GDPLW�JOHLFKHUPDVVHQ�JHUlWHXQDEKlQJLJ�XQG�V\VWHPQHX�
WUDO�VLQG��VLFK�DEHU�I�U�GLH�=ZHFNH�YRQ�,17(5/,6�EHVVHU�HLJQHQ��1DFKIROJHQG�ZHUGHQ�GDKHU�HLQLJH�PLW
;<=�YHUZDQGWH�5lXPH�EHVFKULHEHQ�XQG�DXI�LKUH�(LJQXQJ�XQWHUVXFKW�

������ [\]��[\<��UJE
)�U�YHUVFKLHGHQH�6SH]LDO]ZHFNH�ZXUGHQ�7UDQVIRUPDWLRQHQ�DXV�GHP�;<=�5DXP�HQWZLFNHOW��6R�HLJQHW
VLFK�HLQ�[\]�JHQDQQWHU�5DXP�EHVRQGHUV�JXW��XP�GDV�(UJHEQLV�YRQ�DGGLWLYHQ�)DUEPLVFKXQJHQ�]X�EHUHFK�
QHQ��'LHVH�5lXPH�VLQG�MHGRFK�HEHQVR�ZHQLJ�LQWXLWLY�ZLH�;<=�XQG�ZHUGHQ�GDKHU�KLHU�QLFKW�QlKHU�EHVSUR�
FKHQ�

������ V5*%
,Q�>6WRNHV�HW�DO�������@�ZLUG�YRUJHVFKODJHQ��HLQLJH�GHU�1DFKWHLOH�YRQ�5*%�]X�NRUULJLHUHQ��LQGHP�HLQ�VWDQ�
GDUGLVLHUWHU�5*%�5DXP�GHILQLHUW�ZLUG��(LQ�3XQNW�LQ�GLHVHP�5DXP�HQWVSULFKW�GDEHL�XQJHIlKU�MHQHU�)DUEH�
GLH�HLQ�3&�PLW�W\SLVFKHU�*UDILNNDUWH�DXI�HLQHP�W\SLVFKHQ�%LOGVFKLUP�GDUVWHOOW��ZHQQ�HLQ�5*%�7ULSHO�DQ�GLH
*UDILNELEOLRWKHN�YRQ�0LFURVRIW�:LQGRZV��EHUJHEHQ�ZLUG�

V5*%�LVW�DOV�7UDQVIRUPDWLRQ�DXV�;<=��DOVR�JHUlWHXQDEKlQJLJ�GHILQLHUW��'DPLW�HUI�OOW�HV�GLH�ZLFKWLJVWH�GHU
SRVWXOLHUWHQ�%HGLQJXQJHQ��(V�LVW�MHGRFK�QLFKW�V\VWHPQHXWUDO���(V�N|QQWH�VHLQ��GDVV�V5*%�HLQH�JHZLVVH

����������������������������������������������������������
��'LH�$QQDKPH�HLQHU�ÄW\SLVFKHQ�*UDILNNDUWH³�XQG�HLQHV�ÄW\SLVFKHQ�%LOGVFKLUPV³�VLQG�UHFKW�LGHDOLVLHUHQG�
.HLQ�6\VWHP�NDQQ�)DUEHQ�NRUUHNW�ZLHGHUJHEHQ��ZHQQ�GDV�$XVJDEHJHUlW�QLFKW�UHJHOPlVVLJ�LP�+LQEOLFN
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9HUEUHLWXQJ�ILQGHQ�ZLUG��QDFKGHP�VLFK�HLQLJH�DQGHUH�6WDQGDUGV��HWZD�&66��HLQH�6W\OH�6KHHW�6SUDFKH�I�U
+70/��GDUDXI�EH]LHKHQ�

%H]�JOLFK�GHV�3UREOHPV�PLW�GHU�$XVGUXFNVVWlUNH��HLQ�'UXFNHU�3ORWWHU�NDQQ�)DUEHQ�DXVJHEHQ��GHQHQ�NHLQ
3XQNW�LP�)DUEUDXP�HQWVSULFKW��JLOW�LP�3ULQ]LS�GDVVHOEH�ZLH�EHL�JHUlWHVSH]LILVFKHP�5*%�

%H]�JOLFK�GHU�PDQJHOQGHQ�LQWXLWLYHQ�9HUVWlQGOLFKNHLW�VLQG�GLH�(UZlJXQJHQ�I�U�V5*%�LGHQWLVFK�PLW�MHQHQ�
GLH�REHQ�I�U�5*%�DQJHVWHOOW�ZXUGHQ��'LHV�N|QQWH�PLW�HLQHU�JHHLJQHWHQ�7UDQVIRUPDWLRQ��DQDORJ�]X�+/6
RGHU�+69��EHKREHQ�ZHUGHQ��-HGRFK�ZLUG�QDFKIROJHQG�HLQ�)DUEUDXP�EHVFKULHEHQ��GHU�VLFK�EHVVHU�DOV
V5*%�I�U�GLH�=ZHFNH�YRQ�,17(5/,6�HLJQHW�

������ /
D
E

,Q�GHU�JUDSKLVFKHQ�%UDQFKH�UHFKW�YHUEHLWHW�LVW�GHU�)DUEUDXP�/
D
E
��PDQFKPDO�DXFK�&,(/$%�JHQDQQW��
GHU��EHU�GLH�LQ�$EELOGXQJ���EHVFKULHEHQH�7UDQVIRUPDWLRQ�DXV�;<=�DEOHLWEDU�LVW�
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$EELOGXQJ����'LH�8PUHFKQXQJ�YRQ�;<=�]X�/
D
E
��,Q�GLH�%HUHFKQXQJ�IOLHVVW�PLW�½;Q��<Q��=Q¾�HLQ�Ä5HIH�
UHQ]ZHLVV³�HLQ��XP�HLQH�DOOIlOOLJH�)lUEXQJ�GHV�/LFKWV�]X�NRPSHQVLHUHQ��+lXILJ�ZHUGHQ�GLH�:HUWH�YRQ
&,(�6WDQGDUGOLFKWTXHOOHQ��PHLVW�'����JHOHJHQWOLFK�'����HLQJHVHW]W��'LH�;<=�.RRUGLQDWHQ�GLHVHU�/LFKW�
TXHOOHQ�ILQGHQ�VLFK�EHLVSLHOVZHLVH�LQ�>6DQJZLQH�+RUQH������@��7DEHOOH�����

'LHVHU�5DXP�EHVLW]W�HLQH�5HLKH�YRQ�Q�W]OLFKHQ�(LJHQVFKDIWHQ�

� *HUlWHXQDEKlQJLJNHLW�²��/
D
E
�LVW�YRQ�;<=�DEJHOHLWHW�XQG�KlQJW�GDPLW�QLFKW�YRQ�HLQHP�EH�
VWLPPWHQ�*HUlW�DE��(V�LVW�HLQGHXWLJ�GHILQLHUW��ZHOFKH�)DUEH�]X�HLQHP�/
D
E
�7ULSHO�JHK|UW�

� $XVGUXFNVVWlUNH�²�-HGHU�)DUEH��GLH�HLQH�UHIOHNWLHUHQGHQ�)OlFKH�DEJHEHQ�NDQQ��LVW�LQ�/
D
E

HLQ�3XQNW�]XJHRUGQHW�

� ,QWXLWLYH�9HUVWlQGOLFKNHLW�²�/
�LVW�GLH�+HOOLJNHLW��ZREHL�HLQH�YROONRPPHQ�VFKZDU]H�)OlFKH��GLH
NHLQHUOHL�/LFKW�UHIOHNWLHUW��HLQ�/
�YRQ���XQG�HLQ�SHUIHNWHU�5HIOHNWRU��GHU�DOOHV�/LFKW�UHIOHNWLHUW��HLQ
/
�YRQ�����EHVLW]W��(LQ�PHQVFKOLFKHU�%HWUDFKWHU�HPSILQGHW�HLQH�)DUEH�PLW�/
� ����DOV�PLWWOHUH
+HOOLJNHLW��D
�LVW�GLH�5RW�*U�Q�$FKVH��)DUEHQ�PLW�D
� ���ZHUGHQ�DOV�ZHGHU�URW�QRFK�JU�Q�HPS�
IXQGHQ��)DUEHQ�PLW�QHJDWLYHP�D
�VLQG�URW��)DUEHQ�PLW�SRVLWLYHP�D
�JU�Q��$QDORJ�LVW�E
�GLH�%ODX�
*HOE�$FKVH��-H�ZHLWHU�HLQH�)DUEH�LQ�GHU�GXUFK�D
�XQG�E
�DXIJHVSDQQWHQ�(EHQH�YRP�1XOOSXQNW
HQWIHUQW�LVW��XP�VR�JHVlWWLJWHU�LVW�VLH�

� 6\VWHPQHXWUDOLWlW�²�/
D
E
�LVW�YROONRPPHQ�V\VWHPQHXWUDO��DOV�LQWHUQDWLRQDOHU�6WDQGDUG�LVW�GHU
)DUEUDXP�XQDEKlQJLJ�YRQ�HLQHU�EHVWLPPWHQ�)LUPD�

� =XQHKPHQGH�9HUEUHLWXQJ�²�/
D
E
�ILQGHW�LP�SURIHVVLRQHOOHQ�'UXFN�]XQHKPHQGH�9HUEUHLWXQJ�
3URJUDPPH�ZLH�$GREH�3KRWRVKRS�XQWHUVW�W]HQ�GHQ�/
D
E
�)DUEUDXP�

������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
DXI�VHLQH�)DUEYHU]HUUXQJHQ�YHUPHVVHQ�ZLUG��6ROOHQ�GLHVH�9HU]HUUXQJHQ�NRPSHQVLHUW�ZHUGHQ��VLQG�VRPLW
DXFK�XQWHU�%HWULHEVV\VWHPHQ�GHU�)LUPD�0LFURVRIW�7UDQVIRUPDWLRQHQ�XQYHUPHLGOLFK�



)DUEHQ�LQ�,17(5/,6�� 9HUVLRQ������-DQXDU�����

(LGJ��9HUPHVVXQJVGLUHNWLRQ��LQWHUOLV#OW�DGPLQ�FK ��

� /HLFKWH�7UDQVIRUPLHUEDUNHLW�]X�5*%�²�/
D
E
�7ULSHO�VLQG�GXUFK�0XOWLSOLNDWLRQ�PLW�HLQHU��[��
0DWUL[��JHIROJW�YRQ�HLQHU�3RWHQ]LHUXQJ��*DPPDNRUUHNWXU���GLH�HIIL]LHQW�PLWWHOV�HLQHU�7DEHOOH�HU�
IROJHQ�NDQQ��LQ�GLH�5*%�:HUWH�HLQHV�EHOLHELJHQ�%LOGVFKLUPV�WUDQVIRUPLHUEDU��YJO��>$GREH�
����@��.DSLWHO������'HU�$XIZDQG�I�U�6\VWHPLPSOHPHQWLHUHU�LVW�VRPLW�VHKU�JHULQJ�

� *XWH�.RPSULPLHUEDUNHLW�²�1XU�DP�5DQGH�HUZlKQW�VHL��GDVV�VLFK�/
D
E
�EHVVHU�DOV�5*%�I�U
YHUOXVWEHKDIWHWH�9HUIDKUHQ�]XP�.RPSULPLHUHQ�YRQ�%LOGHUQ�HLJQHW��,P�=XVDPPHQKDQJ�PLW�,1�
7(5/,6�LVW�GLHV�MHGRFK�LUUHOHYDQW�

���

��� ���

$EELOGXQJ����6FKQLWWH�GXUFK�GHQ�&,(�/
D
E
�)DUEUDXP�EHL�/
� ���������������XQG������'LH�:HUWH�I�U�D

�*U�Q�5RW�$FKVH��LP�%LOG�KRUL]RQWDO��XQG�E
��%ODX�*HOE�$FKVH��LP�%LOG�YHUWLNDO��VLQG�WKHRUHWLVFK�XQEH�
VFKUlQNW��LP�%LOG�UHLFKHQ�VLH�YRQ�±����ELV�������,P�*HJHQVDW]�]X�5*%�EHVLW]HQ�DOOH�YRP�0HQVFKHQ
ZDKUQHKPEDUHQ�)DUEHQ�HLQH�'DUVWHOOXQJ�LQ�&,(�/
D
E
��-HGRFK�NDQQ�NHLQ�*HUlW�VlPWOLFKH�)DUEHQ�NRUUHNW
UHSURGX]LHUHQ��VR�N|QQHQ�DXI�1RUPDOSDSLHU�PLW�7LQWH�RGHU�7RQHU�NHLQH�VWDUN�JHVlWWLJWHQ�)DUEHQ�HU]HXJW
ZHUGHQ���XQG�HQWVSUHFKHQG�LVW�GLHVH�$EELOGXQJ�QLFKW�IDUEJHWUHX�

������ /
&
DEK
DE
:LH�REHQ�EHVFKULHEHQ��HQWVSUHFKHQ�LP�/
D
E
�5DXP�GLH�HLQ]HOQHQ�$FKVHQ�/
��GXQNHO�²�KHOO���D
��JU�Q
²�URW��XQG�E
��EODX�²�JHOE��XQPLWWHOEDU�ZDKUQHKPEDUHQ�(LJHQVFKDIWHQ�GHU�)DUEHQ�

'LH�LQWXLWLYH�9HUVWlQGOLFKNHLW�NDQQ�MHGRFK�QRFK�JHVWHLJHUW�ZHUGHQ��ZHQQ�GLH�)DUENRRUGLQDWHQ�QLFKW��EHU
HLQ�NDUWHVLVFKHV��VRQGHUQ��EHU�HLQ�SRODUHV�6\VWHP�DQJHJHEHQ�ZHUGHQ�

( ) ( ) 


=+= −
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$EELOGXQJ�����8PUHFKQXQJ�YRP�NDUWHVLVFKHQ�/
D
E
�5DXP�LQ�GLH�SRODUH�)RUP�/
&
DEK
DE��QDFK�>6DQJZLQH�
+RUQH������@��



)DUEHQ�LQ�,17(5/,6�� 9HUVLRQ������-DQXDU�����

(LGJ��9HUPHVVXQJVGLUHNWLRQ��LQWHUOLV#OW�DGPLQ�FK ��

'LHVH�SRODUH�6\VWHP�YHUELQGHW�GLH�LQWXLWLYH�9HUVWlQGOLFKNHLW�YRQ�+/6�XQG�+69�PLW�GHQ�REHQ�EHVFKULHEH�
QHQ�]DKOUHLFKHQ�9RUWHLOHQ�YRQ�/
D
E
��GD�QXQ�GLH�$FKVHQ�/
��+HOOLJNHLW���&
��)DUEVlWWLJXQJ��HQJO��&KURPD�
XQG�K
��)DUEWRQ��HQJO��KXH��VHSDUDW�YHUI�JEDU�VLQG�

$XV�GLHVHP�*UXQG�ZLUG�LQ�.DSLWHO���HLQ�NRQNUHWHU�9RUVFKODJ�I�U�,17(5/,6�)DUEHQ�DXI�GHU�%DVLV�GLHVHV
.RRUGLQDWHQV\VWHPV�JHPDFKW�
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$EELOGXQJ�����'HU�)DUEUDXP�/
&
DEK
DE�DUEHLWHW�PLW�SRODUHQ�.RRUGLQDWHQ�DXI�/
D
E
�

������ /
X
Y

'LH�'HILQLWLRQ�YRQ�/
D
E
�JHKW�YRQ�HLQHU�)OlFKH�DXV��GLH�SDVVLY�YRQ�HLQHU�/LFKWTXHOOH�EHOHXFKWHW�ZLUG��)�U
VHOEVWOHXFKWHQGH�.|USHU�H[LVWLHUW�HLQ�DQGHUHU�)DUEUDXP�QDPHQV�/
X
Y
��(U�LVW�HEHQIDOOV�DOV�7UDQVIRUPDWL�
RQ�YRQ�;<=�GHILQLHUW�LVW��ZREHL�DEHU�NHLQ�5HIHUHQ]ZHLVV�EHQ|WLJW�ZLUG��$QDORJ�]X�/
�&
DE�K
DE�H[LVWLHUW�HLQ
SRODUHU�5DXP�/
�&
XY�K
XY�

/
D
E
�VFKHLQW�VLFK�MHGRFK�EHVVHU�DOV�/
X
Y
�I�U�GLH�KLHU�GLVNXWLHUWH�$QZHQGXQJ�]X�HLJQHQ��GD�GLH�,17(5�
/,6�*UDSKLNHQ�DP�6FKOXVV�IDVW�LPPHU�DXI�3DSLHU�JHGUXFNW�ZHUGHQ�G�UIWHQ��'DJHJHQ�ZLUG�HV�NDXP�MH�Q|�
WLJ�VHLQ��GLH�)DUEH�YRQ�VHOEVWOHXFKWHQGHQ�.|USHUQ�LQ�,17(5/,6�]X�VSH]LIL]LHUHQ�



)DUEHQ�LQ�,17(5/,6�� 9HUVLRQ������-DQXDU�����

(LGJ��9HUPHVVXQJVGLUHNWLRQ��LQWHUOLV#OW�DGPLQ�FK ��

�� .RQNUHWHU�9RUVFKODJ�I�U�,17(5/,6

����)DUEUDXP
'LH�XQWHQVWHKHQGHQ�7DEHOOH�IDVVW�GLH�(LJQXQJ�YHUVFKLHGHQHU�)DUEUlXPH�I�U�GLH�$QZHQGXQJ�LQ�,17(5�
/,6�*UDSKLNHQ�]XVDPPHQ�

)DUEUDXP

*HUlWH�

XQDEKlQJLJNHLW

$XVGUXFNV�

VWlUNH

,QWXLWLYH

9HUVWlQGOLFKNHLW

6\VWHPQHXWUD�

OLWlW

5*% ± ± ± ±

+/6 ± ± ��� ±

+69 ± ± ��� ±

&0<�.� ± ± ± ±

;<= � � ±�± �

V5*% � ± ± ±

/
�D
�E
 � � � �

/
�&
DE�K
DE � � ��� �

$EELOGXQJ�����(LJQXQJ�YHUVFKLHGHQHU�)DUEUlXPH�I�U�GLH�=ZHFNH�YRQ�,17(5/,6�

6RPLW�HUI�OOW�GHU�OHW]WH�GHU�EHVSURFKHQHQ�)DUEUlXPH��/
D
E
�PLW�3RODUNRRUGLQDWHQ��GLH�LQ�.DSLWHO���SRVWX�
OLHUWHQ�$QIRUGHUXQJHQ�DP�EHVWHQ�

����1|WLJH�*HQDXLJNHLW
7HLO�HLQHV�,17(5/,6�0RGHOOV�LVW�GLH�$QJDEH��PLW�ZHOFKHU�*HQDXLJNHLW�QXPHULVFKH�*U|VVHQ�IHVW]XKDOWHQ
VLQG��1XQ�LVW�GHU�/
D
E
�5DXP�VR�GHILQLHUW��GDVV�GHU�8QWHUVFKLHG�]ZLVFKHQ�]ZHL�)DUEHQ�JHUDGH�QRFK
ZDKUQHKPEDU�LVW��ZHQQ�GHU�JHPlVV�$EELOGXQJ����EHUHFKQHWH�:HUW�JOHLFK���LVW��

�
�
�
 ED/(
DE

∆+∆+∆=∆

$EELOGXQJ�����%HUHFKQXQJ�GHV�)DUEXQWHUVFKLHGV�LP�NDUWHVLVFKHQ�/
D
E
�5DXP�

������ *HQDXLJNHLW�GHU�/
�$FKVH
)�U�GLH�+HOOLJNHLW�UHLFKW�GDPLW�HLQH�*HQDXLJNHLW�YRQ�HLQHU�1DFKNRPPDVWHOOH�DXV�

����������������������������������������������������������
��>+DV�1HZPDQ��R�'�@�ZHLVW�GDUDXI�KLQ��GDVV�GLH�:DKUQHKPEDUNHLW�YRQ�)DUEXQWHUVFKLHGHQ�DXFK�GDYRQ
DEKlQJW��ZLHYLHO�=HLW�]XP�9HUJOHLFK�]XU�9HUI�JXQJ�VWHKW��'HU�$UWLNHO�]LWLHUW�HLQ�([SHULPHQW��EHL�GHP�JH�
PHVVHQ�ZXUGH��ZLH�ODQJH�HLQ�XQHUIDKUHQHU�%HWUDFKWHU�EHQ|WLJW��ELV�HU�GHQ�8QWHUVFKLHG�EHPHUNW��(V�ZHU�
GHQ�=DKOHQ�YRQ���6HNXQGHQ�I�U� (DE� ��������6HNXQGHQ�I�U� (DE� ����XQG����6HNXQGHQ�I�U� (DE� ���JH�
QDQQW�



)DUEHQ�LQ�,17(5/,6�� 9HUVLRQ������-DQXDU�����

(LGJ��9HUPHVVXQJVGLUHNWLRQ��LQWHUOLV#OW�DGPLQ�FK ��

������ *HQDXLJNHLW�GHU�&
DE��XQG�K
DE�$FKVHQ
=ZDU�VLQG�D
�XQG�E
�WKHRUHWLVFK�XQEHVFKUlQNW��DEHU�LQ�GHU�3UD[LV�ZHUGHQ�*UHQ]HQ�YRQ�������DXI�JDQ]H
=DKOHQ�JHUXQGHW��DOV�PHKU�DOV�DXVUHLFKHQG�EHWUDFKWHW��YJO��>$GREH������@���:HOFKH�*HQDXLJNHLW�VLQG�GD�
PLW�I�U�&
DE�XQG�K
DE�Q|WLJ��GDPLW�GLH�8QJHQDXLJNHLW�LQ�GHU�D
�E
�(EHQH�QLFKW�JU|VVHU�DOV���ZLUG"

'LH�GXUFK�GLH�:LQNHODQJDEH�HLQJHI�KUWH�8QJHQDXLJNHLW�VWHLJW�PLW�]XQHKPHQGHU�'LVWDQ]�YRP�1XOOSXQNW�
'DPLW�NDQQ�HLQH�*HQDXLJNHLW�DOV�DXVUHLFKHQG�HUDFKWHW�ZHUGHQ��ZHQQ�½��������¾�XQG�½��������¾�LQ�GHU
D
�E
�(EHQH�QRFK�XQWHUVFKHLGEDU�VLQG��:LH�DXV�$EELOGXQJ����HUVLFKWOLFK�LVW��UHLFKW�I�U�GLHVHQ�H[WUHPHQ
)DOO�HLQH�1DFKNRPPDVWHOOH�DXV�

D
 E
 &
DE K
DE

��� ��� �������������� ��������������

��� ��� �������������� ��

$EELOGXQJ�����.DUWHVLVFKH�XQG�SRODUH�.RRUGLQDWHQ�HLQHU�VHKU�ZHLW�YRP�1XOOSXQNW�HQWIHUQWHQ�)DUEH��]XU
8PUHFKQXQJ�YJO��$EE�������(V�KDQGHOW�VLFK�XP�]ZHL�JHUDGH�QRFK�XQWHUVFKHLGEDUH�2UDQJHW|QH��GLH�DOOHU�
GLQJV�VR�VWDUN�JHVlWWLJW�VLQG��GDVV�VLH�YRQ�NDXP�HLQHP�*HUlW�GDUVWHOOEDU�VHLQ�G�UIWHQ�

����.RPELQDWLRQ�PLW�1DPHQ
:LH�LQ�.DSLWHO���EHUHLWV�DQJHVSURFKHQ�ZXUGH��VLQG�)DUEQDPHQ�DP�HLQIDFKVWHQ�]X�EHQXW]HQ��EHVLW]HQ
DEHU�GHQ�1DFKWHLO��GDVV�QXU�HLQH�EHVFKUlQNWH�0HQJH�YRQ�)DUEHQ�YHUZHQGHW�ZHUGHQ�NDQQ��,Q�,17(5/,6
VLQG�MHGRFK�1DPHQ�PLW�HLQHU�QXPHULVFKHQ�6SH]LILNDWLRQ�YHUELQGEDU��VR�GDVV�GLH�%HQXW]HU�LKUH�HLJHQHQ
)DUEQDPHQ�GHILQLHUHQ�XQG�XQWHUHLQDQGHU�PLW�GHQ��EOLFKHQ�,17(5/,6�0LWWHOQ�DXVWDXVFKHQ�N|QQHQ�

'LHV�HUIROJW�GXUFK�GLH�'HILQLWLRQ�HLQHU�0HWDWDEHOOH��,QVWDQ]HQ�YRQ�0HWDWDEHOOHQ��VRJHQDQQWH�0HWD�
2EMHNWH��ZHUGHQ�LQ�HLQHU�EHVRQGHUHQ�7UDQVIHUGDWHL�IHVWJHKDOWHQ�XQG�YRP�,17(5/,6�&RPSLOHU�HLQJHOH�
VHQ��6LH�VWHKHQ�I�U�,17(5/,6�0RGHOOH�]XU�9HUI�JXQJ�XQG�N|QQHQ�GDKHU�LQ�*UDSKLN�'HILQLWLRQHQ�EHQXW]W
ZHUGHQ��XP�EHLVSLHOVZHLVH�GLH�)DUEH�HLQHU�6LJQDWXU�]X�EHVWLPPHQ�

���%HVWDQGWHLO�GHV�6\PERORJLHPRGHOOV

723,&�&RORUV� 

��7$%/(�/&K�(;7(1'6�,17(5/,6�0(7$2%-(&7� 

�������$WWULEXW�Ä1DPH³�HUHUEW�YRQ�,17(5/,6�0(7$2%-(&7

����/XPLQDQFH� ��������������

����&KURPD� ��������������

����+XH� ��������������&,5&8/$5�>'(*5((@�&2817(5&/2&.:,6(�

��(1'�/&K�

(1'�&RORUV�

���%HVWDQGWHLO�GHV�*UDSKLNPRGHOOV

7$%/(�%XQWH6LJQDWXU�(;7(1'6�6,*1� 

�����

3$5$0(7(5

��)DUEH���!�6\PERORJLHPRGHOO�&RORUV�/&K�

(1'�%XQWH6LJQDWXU�



)DUEHQ�LQ�,17(5/,6�� 9HUVLRQ������-DQXDU�����

(LGJ��9HUPHVVXQJVGLUHNWLRQ��LQWHUOLV#OW�DGPLQ�FK ��

����%HLVSLHOZHUWH
$EELOGXQJ����QHQQW�HLQLJH�)DUEHQ�PLWVDPW�LKUHU�.RRUGLQDWHQ��'D�GLHVHV�'RNXPHQW�DXI�HLQHP�6\VWHP
JHVFKULHEHQ�ZXUGH��GDV�QLFKW�LQ�GHU�/DJH�LVW��)DUEHQ�NRUUHNW�ZLHGHU]XJHEHQ��PXVV�DQ�GLHVHU�6WHOOH�OHLGHU
GDUDXI�YHU]LFKWHW�ZHUGHQ��GLH�)DUEHQ�EXQW�GDU]XVWHOOHQ�

1DPH /
 D
 E
 &
DE K
DE

6FKZDU] � � � ��� ���

'XQNHOJUDX �� � � ��� ���

0LWWHOJUDX �� � � ��� ���

+HOOJUDX �� � � ��� ���

:HLVV ��� � � ��� ���

)XFKVLDURW �� �� � ���� ���

+HOOEODX �� � ��� �� �����

6DWWHV�*HOE �� � ��� ����� ����

%UDXQ �� �� �� ���� ����

/LOD �� �� ��� ���� �����

$EELOGXQJ�����.DUWHVLVFKH�XQG�SRODUH�.RRUGLQDWHQ�HLQLJHU�)DUEHQ�



)DUEHQ�LQ�,17(5/,6�� 9HUVLRQ������-DQXDU�����

(LGJ��9HUPHVVXQJVGLUHNWLRQ��LQWHUOLV#OW�DGPLQ�FK ��

�� /LWHUDWXU

>$GREH������@
$GREH�'HYHORSHUV�$VVRFLDWLRQ��7,))�5HYLVLRQ������KWWS���SDUWQHUV�DGREH�FRP�DVQ�GHYHORSHU�
3')6�71�7,))��SGI

.DSLWHO����GHILQLHUW�HLQH�9DULDQWH�GHV�7,))�)RUPDWV�I�U�%LOGHU�LP�/
D
E
�)DUEUDXP�XQG�QHQQW�HLQH
$Q]DKO�YRQ�9RUWHLOHQ�JHJHQ�EHU�5*%��$XVVHUGHP�ZLUG�HLQH�VFKQHOOH�0HWKRGH�]XU�8PUHFKQXQJ
YRQ�/
D
E
�]X�5*%�VNL]]LHUW�

>$SSOH������@
$SSOH�&RPSXWHU��,QF���,QWURGXFWLRQ�WR�&RORU�DQG�&RORU�0DQDJHPHQW�6\VWHPV��,Q��,QVLGH�0DFLQ�
WRVK�²�0DQDJLQJ�&RORU�ZLWK�&RORU6\QF�
KWWS���GHYHORSHU�DSSOH�FRP�WHFKSXEV�PDFRV��0XOWLPHGLD*UDSKLFV�&RORU6\QF0DQDJHU�0DQDJLQJ
&RORU:LWK&RORU6\QF�&RORU6\QF���KWPO
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