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-|UJ�'MXUHQ��2ODI�:HLVV��8ZH�:HQGOLQJ)DOVFKH�(LQJDEH�� $GUHVVH�H[LVWLHUW�QLFKW(LQH� .ULWLN� GHU� SRVWPRGHUQHQ� &RPSXWHU1DWXUZLVVHQVFKDIWHQ� �6\VWHP7WKHRULH��6\VWHP7ELRORJLH��.\EHUQHWLN��&KDRV7WKHRULH��6SLHO7WKHRULH�
+DEHQ�6LH�,KU�3D�ZRUW�YHUJHVVHQ"
%HLP� /HVHQ� SRVWPRGHUQHU� QDWXUZLVVHQVFKDIWOLFKHU� 7H[WH� WDXFKW�]XZHLOHQ�GDV�*HI�KO�DXI��GD��LUJHQG�HWZDV�QLFKW�JDQ]�VWLPPW��ZLH�LQ�HLQHP�VXEWLOHP�6XVSHQVH�)LOP��,VW�GLH�3HUVRQ��GLH�GRUW��EHU�GLH�6WUD�H�OlXIW�QLFKW�NXU]�YRUKHU�EHL�HLQHP�9HUNHKUVXQIDOO�XPV�/HEHQ�JHNRPPHQ"+DEHQ� ZLU� DXV� 9HUVHKHQ� GDV� IDOVFKH� 3D�ZRUW� EHQXW]W� XQG� VLQG�QXQ�LQ�HLQHU�IUHPGHQ�:HOW�:RUWH� GLH� XQV� DQVLFK� YHUWUDXW� VLQG�� ZLH� 
6HOEVWRUJDQLVDWLRQ
��
&KDRV
�� 
6SLHO
�� 
*HVHOOVFKDIW
�� X�D�� VFKHLQHQ� DXI� HLQPDO� LKUH�%HGHXWXQJ� YHUlQGHUW� ]X� KDEHQ�� YLHOOHLFKW� IDOOHQ� VLH� XQV� JOHLFK� LQ�GHQ�5�FNHQ�:DV�LVW�SDVVLHUW"

,Q�GHU�]ZHLWHQ�+lOIWH�GHV���WHQ�-DKUKXQGHUWV�ZXUGHQ�HLQH�5HLKH�QHXHU�IRUPDOLVWLVFKHU� 0RGHOOLHUXQJVYHUIDKUHQ� I�U� =XVDPPHQKlQJH� XQG�$EOlXIH� LQ� GHU�1DWXU7 XQG�GHU�*HVHOOVFKDIW7 HQWZLFNHOW�� GLH� I�U� YRUKHU�QLFKW� RGHU� QXU� VFKZLHULJ� IRUPDOLVLHUEDUH� 3UR]HVVH� �]�%�� UHNXUVLYH�=XVDPPHQKlQJH�� HLQH� 0RGHOOLHUXQJ� DP� &RPSXWHU� HUP|JOLFKWHQ�� =X�QHQQHQ� VLQG� KLHU� GLH� .\EHUQHWLN�� GLH� 6SLHO7WKHRULH�� GLH� &KDRV7WKHRULH�XQG� GLH� V\VWHP7WKHRUHWLVFKHQ� $QVlW]H�� $OO� GLHVHQ� 9HUIDKUHQ� LVW�JHPHLQVDP�� GD�� VLH� 7HLOH� NRPSOH[HU� 3UR]HVVH� DXV� 1DWXU� XQG�*HVHOOVFKDIW�DXI�H[WUHP�VLPSOH�UHFKHQEDUH�$OJRULWKPHQ�UHGX]LHUHQ��$XV�GLHVHQ� HLQIDFKHQ� )RUPHOQ� ZLUG� GDQQ� HLQ�� GXUFK� GLHVH� )RUPHOQ�GHWHUPLQLHUWHV�� NRPSOH[HUHV7 0RGHOO� YRU� DOOHP� GXUFK� GLH�5HFKHQWLHIH��GLH� $Q]DKO� GHU� 5HFKQXQJHQ� PLW� LPPHU� GHQVHOEHQ� )RUPHOQ�� HU]HXJW��6LQQYROO7 DQ]XZHQGHQ� ZDUHQ� GLHVH� 9HUIDKUHQ� GHVKDOE� DXFK� HUVW� PLW�(LQI�KUXQJ� GHV� &RPSXWHUV� XQG� GHU� GDPLW� HUUHLFKEDUHQ� 5HFKHQWLHIH��9RUKHU�ZDU�GLH�$Q]DKO�GHU��ZHQQ�DXFK�VHKU�VLPSOHQ��5HFKQXQJHQ��XQG�GHU�GDPLW�YHUEXQGHQH�5HFKHQDXIZDQG�I�U�HLQH�VLQQYROOH�1XW]XQJ�GLHVHU�0RGHOOLHUXQJVYHUIDKUHQ��]X�JUR��,Q� DOO� GLHVHQ� 0RGHOOLHUXQJVYHUIDKUHQ� EHVWLPPHQ� VLPSOH�$XVJDQJVDOJRULWKPHQ�GDV�JHVDPWH�0RGHOO��'LH�0RGHOOH�VLQG�DOVR�VHOEVW�VWDUN� UHGXNWLRQLVWLVFK�� G�K�� VLH� JHEHQ� QXU� HLQHQ� JDQ]� VSH]LILVFKHQ�7HLODVSHNW�GHU��GXUFK�VLH�EHVFKULHEHQHQ��$EOlXIH�ZLHGHU��XQG�VLQG�QXU�LQ�HLQHP� VHKU� HQJHQ� 5DKPHQ� YRQ� 6HW]XQJHQ� XQG� 9RUDXVVHW]XQJHQ�QlKHUXQJVZHLVH�J�OWLJ�
'LHV� NDQQ� DP� %HLVSLHO� GHU� IUDNWDOHQ7 *HRPHWULH� GLH� ]�%�� LQ� GHU�&KDRV7WKHRULH�ZLFKWLJ�LVW��YHUGHXWOLFKW�ZHUGHQ�
'LH� 0RGHOOLHUXQJVYHUIDKUHQ� GHU� IUDNWDOHQ7 *HRPHWULH� EDVLHUHQ�ZHVHQWOLFK� DXI� GHU� ,WHUDWLRQ� HLQIDFKHU� 5HFKHQIRUPHOQ�� ]�%�� JQ���[��  ��JQ�[��ð� �� F� PLW� J��[��  � [� XQG� [�� F } &�� � ZREHL� &� GLH� 0HQJH� GHU�
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NRPSOH[HQ� =DKOHQ� LVW�� '�K�� GLH�0RGHOOLHUXQJVYHUIDKUHQ� EHUXKHQ�DXI� GHU� ZLHGHUKROWHQ� $XVI�KUXQJ�GLHVHU� )RUPHOQ�� LQ� GHP� EHL� MHGHP�6FKULWW� Q��� GDV� 5HFKHQHUJHEQLV�GHU� YRUKHUJHKHQGHQ� 5HFKQXQJ�JQ�[�� DOV�:HUW� I�U� [� LQ� GLH� )RUPHO�HLQJHKW�� :REHL� PLW� NRPSOH[HQ�=DKOHQ� JHUHFKQHW� ZLUG� �DOVR�]ZHLGLPHQVLRQDO�� XQG� GLHVH�5HFKQXQJHQ� I�U� DOOH� F� RGHU� [� LQ�HLQHP� EHVWLPPWHQ� UlXPOLFKHQ�*HELHW� ZLHGHUKROW� ZHUGHQ�� $OV�(UJHEQLV� GLHVHU� 9HUIDKUHQ� N|QQHQ�%LOGPHQJHQ�SURGX]LHUW�ZHUGHQ��GLH�VLFK�GDGXUFK�DXV]HLFKQHQ��GD��VLH�VLFK� VHOEVWlKQOLFK� VLQG� DXI� GHQ�XQWHUVFKLHGOLFKHQ�*U|�HQRUGQXQJVVWXIHQ�� ]�%��lKQOLFKH� 0XVWHU� GDUVWHOOHQ� ZLH�� LQ�HUVWHU�1lKHUXQJ��HLQH�%ODWWVWUXNWXU��$P� EHNDQQWHVWHQ� LVW� DOV� HLQH�VROFKH� %LOGPHQJH� ZRKO� GDV�$SIHOPlQQFKHQ�
7URW]� GLHVHU� (LQIDFKKHLW� ZDUHQ�GLHVH� VHOEVWlKQOLFKHQ� �LQ� GHU�)DFKVSUDFKH� KHL�W� GDV� GDQQ� IUDNWDOHQ7�� 6WUXNWXUHQ� YRU� (LQI�KUXQJ�GLHVHU�5HFKHQYHUIDKUHQ�QXU�VFKZHU�PRGHOOLHUEDU�

'LH� � 0RGHOOLHUXQJVYHUIDKUHQ� GHU� IUDNWDOHQ� *HRPHWULH�� ZLH� VLH� LQ� GHU�&KDRV7WKHRULH�$QZHQGXQJ�ILQGHQ��PDFKHQ�HV�P|JOLFK�VROFKH�3UR]HVVH��GLH�VLFK�]X�HLQHP�EHVWLPPWHQ�$QWHLO�LQ�HUVWHU�1lKHUXQJ�GXUFK�GHUDUWLJH�6HOEVWlKQOLFKNHLW� DXV]HLFKQHQ�� E]JO�� GLHVHU� 6WUXNWXULHUXQJ� LQ� HLQHP�5HFKHQPRGHOO� GDU]XVWHOOHQ�� 6R� ZXUGHQ� EHVWLPPWH� $EOlXIH� � DXV� GHU�:LUWVFKDIW�� DXV�GHU�(QWZLFNOXQJ�ELRORJLVFKHU�/HEHZHVHQ7 XQG�DXV�GHU�3K\VLN� � E]JO�� LKUHU� VHOEVWlKQOLFKHQ� 6WUXNWXU� GXUFK� GLH� JOHLFKHQ�5HFKHQPRGHOOH�EHVFKULHEHQ��6LH�VLQG�GDQQ�GDPLW�DEHU�DXFK�QXU�VRZHLW�EHJULIIHQ�� ZLH� ELRORJLVFKH� /HEHZHVHQ�� :LUWVFKDIWVSUR]HVVH� XQG�SK\VLNDOLVFKH�$EOlXIH� LGHQWLVFK� VLQG�� DOVR� QXU� ]X� HLQHP�JHULQJHQ�7HLO��'HQQ�GLH�JOHLFKHQ�5HFKHQPRGHOOH�N|QQHQ��GD�VLH�MD�QXQ�PDO�JOHLFK�VLQG��DXFK�QXU�GDV�EHVFKUHLEHQ��ZDV�JOHLFK�LVW��DOOHV�$QGHUH�EOHLEW�$X�HQ�YRU�
)�U�$QVlW]H�DXV�GHU�.\EHUQHWLN��6SLHO7WKHRULH�XQG�GHU�6\VWHP7WKHRULH�OLH�H�VLFK�lKQOLFKHV�]HLJHQ�
1XQ� � ZDV�VROOV" � N|QQWH� HLQH�)UDJH� ODXWHQ��'DV� VLQG�KDOW� QXU� HLQLJH�ZHLWHUH� UHGXNWLRQLVWLVFKH� :LVVHQVFKDIWVDQVlW]H�� ZLH� VLH� DXV� GHU�:LVVHQVFKDIW�KLQOlQJOLFK�EHNDQQW�VLQG��:DV�VROO�GDV�DOV�$UWLNHO�LQ�GLHVHU�=HLWVFKULIW"/HLGHU� ZHUGHQ� LQQHUKDOE� GHU� /LQNHQ� GLHVH� 7KHRULHQ� QLFKW� VHOWHQ� PLW�HLQHP�0\WKRV� EHIUDFKWHW�� GHU�PLW� LKUHU� ZLVVHQVFKDIWOLFKHQ�5HDOLWlW� QXU�GLH�%HJULIIH�JHPHLQ�KDW��GLHVH�DEHU�PL�YHUVWHKW��'LH�%HJULIIH�EHGHXWHQ�LP�5HJHOIDOO� LQ�GHQ 7KHRULHQ�QLFKW�GDV��ZDV�DOOWDJVVSUDFKOLFK�PLW� LKQHQ�JHPHLQW� LVW�� 'HVKDOE� VLQG� KLHU� DOO� GLHVH� %HJULIIH� PLW� HLQHP�KRFKJHVWHOOWHP�7 ]XU�.HQQ]HLFKQXQJ�DOV�WKHRULHLPPDQHQWH�)DFKEHJULIIH�YHUVHKHQ�

$SIHOPlQQFKHQ�� $XV�GHP�9HUIDKUHQ�GHU� ,WHUDWLRQ�� GHU� ZLHGHUKROWHQ�$XVI�KUXQJ� LPPHU� GHUVHOEHQ�5HFKQXQJ�� LVW� GLHVH� 6WUXNWXU� GHU�6HOEVWlKQOLFKNHLW�JHQDX�GDV��ZDV�]X�HUZDUWHQ�ZDU��'DV�KHL�W�GLH�7ULYLDOLWlW�XQG� HLQIDFKH� 6WUXNWXULHUWKHLW� GHU�%LOGHU�� XQG� ZHOFKHV� 0XVWHU� N|QQWH�DOV�HLQIDFKHU�EH]HLFKQHW�ZHUGHQ��DOV�HLQV� GDV� VLFK� LPPHU� QXU� ZLHGHUKROW��UHVXOWLHUW� DXV� GHU� (LQIDFKKHLW� GHU�5HFKHQYHUIDKUHQ�
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'LH�Ä6RIW�6FLHQFHV³�LP�hEHUEOLFN�
'LH� 6SLHOWKHRULH7 ZXUGH� LQ� GHQ� ����HUQ� LQ� HQWZLFNHOW� XQG� VXFKW� LQ�6\VWHPHQ7 �Ä6SLHOHQ7³�� PHKUHUHU� UDWLRQDOHU7 6SLHOHU7,QQHQ� QDFK�*OHLFKJHZLFKWHQ7 LQ� GHQHQ� NHLQH5� GHU� 6SLHOHU7,QQHQ� GXUFK� bQGHUXQJ�LKUHU� 6WUDWHJLH7 LKUH� $XVVFK�WWXQJ7 �6SLHO7JHZLQQ7�� YHUEHVVHUQ� NDQQ��:DU�]XQlFKVW�LQ�:LUWVFKDIWVZLVVHQVFKDIWHQ�XQG�0DWKHPDWLN�EHOLHEW��OLHV�VLFK�LQ�UHDOHQ�6SLHOHQ7 DEHU�RIW�QLFKW�EHVWlWLJHQ��:LUG�]�=W��LQVEHVRQGHUH�LQ�GHU�(YROXWLRQVWKHRULH�EHQXW]W��ZR�*HQH7 I�U�6SLHOHU7,QQHQ�VWHKHQ�XQG�LKUHQ�)RUWSIODQ]XQJVHUIROJ7 DOV�$XVVFK�WWXQJ�HUKDOWHQ�
6\VWHP7WKHRULH LVW� HLQ� 6DPPHOEHJULII� I�U� 7KHRULHQ7 ZLH� .\EHUQHWLN7��6\QHUJHWLN7�� &KDRV7WKHRULH� XQG� GLH� 7KHRULH� DXWRSRLHWLVFKHU� 6\VWHPH��GLH� YRQ� .RSSOXQJHQ7 �:HFKVHOZLUNXQJHQ7�� � YRQ� 8QWHUHLQKHLWHQ7 GHU�EHWUDFKWHWHQ� � 6\VWHPH� XQWHUHLQDQGHU� XQG� DXI� VLFK� VHOEVW� KDQGHOQ�� ,Q�DOOHQ� 6\VWHP7WKHRUHWLVFKHQ� $QVlW]HQ7 KlQJW� GDV� 9HUKDOWHQ7 HLQHV�6\VWHPV7 VWDUN� YRQ�GHQ�5DQG7EHGLQJXQJHQ7 DE�� ,Q� GHU�5HJHO�ZLUG� GLH�%HWUDFKWHU,Q�KLHU�QLFKW�PLW�HLQEH]RJHQ�.\EHUQHWLN7 �JULHFKLVFK�� 6WHXHUPDQQVNXQVW�� LVW� HLQ� %HJULII� DXV� GHU�,QIRUPDWLN� GHU� �������HU� I�U� GLH� HQVWHKHQGHQ� 6WHXHUXQJV7� XQG�6\VWHP7WKHRULHQ��,VW�KHXWH�]X�DOWPRGLVFK��XP�UHWUR�]X�VHLQ�'LH� 6\QHUJHWLN7 YHUVWHKW� VLFK� DOV� 7KHRULH7 GHU� .RRSHUDWLRQ7�� (LQ�6\VWHP7 ZLUG� ZLUG� KLHUEHL� PDWKHPDWLVFK� LQ� 0RGHQ7 �G\QDPLVFKH7*UXQG7]XVWlQGH7�� ]HUOHJW7�� 'LH� DP� ODQJVDPVWHQ7 ]HUIDOOHQGH7 0RGH7GRPLQLHUW7 GLH�'\QDPLN7 GHV�6\VWHPV7�� ,Q� GHU�6SUDFKH� GHU� 6\QHUJHWLN�KHL�W�GDV�GDQQ��6LH�YHUVNODYW7 GLH�DQGHUHQ�0RGHQ7�'LH� &KDRV7WKHRULH7 LVW� HLQH� VHKU PDWKHPDWLVFKH� 7KHRULH�� GLH� LQ�*OHLFKXQJVV\VWHPHQ�� ZLH� VLH� ]�%�� I�U� 6WURP7NUHLVH7��%DNWHULHQ7ZDFKVWXP7 RGHU�FKHPLVFKH�5HDNWLRQHQ7 DXIJHVWHOOW7 ZHUGHQ��'\QDPLNHQ7 ILQGHW�� LQ� GHQHQ� � ,QIRUPDWLRQ7 �EHU� GHQ� =XVWDQG7 GHQ�6\VWHPV7 H[SRQHQWLHOO7 YHUORUHQ7 JHKW��'LH�&KDRV7WKHRULH� OHJW�YLHO�:HUW�GDUDXI�� Ä:HJH7 LQV� &KDRV7³� ]X� FKDUDNWHULVLHUHQ�� GD� VLH�3KDVHQ�EHUJlQJH7 LP�6LQQH�GHU� VWDWLVWLVFKHQ7 3K\VLN� VLQG��'LHVH� VLQG�XQLYHUVHOO7�� ZDV� EHGHXWHQ� VROO�� GDVV� GDV� EHWUDFKWHWH� 6\VWHP7 VLFK� DP�3KDVHQ�EHUJDQJ7 XQDEKlQJLJ� YRQ� 6\VWHP7GHWDLOV� W\SLVFK� I�U� GHQ�3KDVHQ�EHUJDQJ7 YHUKlOW��VLHKH�)X�QRWH����0DWXUDQDV�7KHRULH�DXWRSRLHWLVFKHU7 �VHOEVW7UHIHUHQWLHOOHU7��6\VWHPH7EHWUDFKWHW� ZHFKVHOZLUNHQGH� 8QWHU7V\VWHPH7 LP� EHWUDFKWHWHQ� 6\VWHP��9RUELOG�VLQG�KLHUEHL�ELRORJLVFKH7 6\VWHPH7��ZR�]�%��=HOOHQ7 RGHU�2UJDQH7DOV�8QWHU7V\VWHPH7 EHWUDFKWHW�ZHUGHQ��XQG�DQJHQRPPHQ�ZLUG��GD��VLFK�GLHVH� ZLH� HLQ� HOHNWULVFKHU� 6FKDOW7NUHLV7 �QXU� NRPSOH[HU7�� YHUKDOWHQ��:XUGH�YLHO�DXI�JHVHOOVFKDIWOLFKH7 6\VWHPH7 DQJHZDQG7�
'LH� 6\VWHP7ELRORJLH7 WUHLEW� 0DWXUDQDV� ,GHH� VHLW� GHQ� ����HUQ� PLW�JUR�HP�&RPSXWHUDXIZDQG�ZHLWHU��LQGHP�VLH�YHUVXFKW�JDQ]H7 =HOOHQ7 PLW�P|JOLFKVW�YLHOHQ�ELRFKHPLVFKHQ�'HWDLOV�LP�&RPSXWHU�]X�PRGHOOLHUHQ�
'LH� )UDNWDOH7 *HRPHWULH7 EHVFKlIWLJW� VLFK� PLW� 2EMHNWHQ�� GHUHQ�'LPHQVLRQ7 QLFKW� JDQ]7]DKOLJ� LVW�� DOVR� ]�%�� PLW� XQHQGOLFK7YHUVFKOXQJHQHQ� /LQLHQ7�� GLH� VFKRQ� HWZDV� )OlFKHQFKDUDNWHU� KDEHQ��)UDNWDOH� VLQG� VHOEVW7lKQOLFK7�� G�K�� ZHQQ� PHQVFK� LQ� HLQ� )UDNWDO7UHLQ]RRPW�� VLHKW� PHQVFK� ZLHGHU� TXDOLWDWLY7 JOHLFKH� 6WUXNWXUHQ7�� ,Q� GHU�&KDRV7WKHRULH7 ZLUG� GDV� PDWKHPDWLVFKH� *HELOGH� LQ� GHP� &KDRV7VWDWWILQGHW� DOV� )UDNWDO7 EHVFKULHEHQ�� ]�%�� ZHUGHQ� %|UVHQGDWHQ��:RONHQUlQGHU��%lXPH�XQG�GLH�PHQVFKOLFKH�+LUQREHUIOlFKH�DOV�)UDNWDOH7EHVFKULHEHQ�
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'DV� &KDRV7 GHU� &KDRV7WKHRULH� LVW� ]�%�� LPPHU� GHWHUPLQLVWLVFKHV�&KDRV7 DOVR�JUXQGVlW]OLFK�EHUHFKHQEDU��'DV�ZDV�DOOWDJVVSUDFKOLFK�DOV�&KDRV� EH]HLFKQHW� ZLUG� KHL�W� LQ� GLHVHU� 7KHRULH� 5DXVFKHQ7��(QWVSUHFKHQG�ZLUG�QDFK�0HWKRGHQ�GHU�5DXVFK7XQWHUGU�FNXQJ�JHVXFKW�'HQ� %HJULII� 6HOEVWRUJDQLVDWLRQ7 GHU� 6\VWHPWKHRULH� ID�W� HLQHU� LKUHU�ZLFKWLJVWHQ�9HUWUHWHU�+HUPDQQ�+DDNHQ��GHVVHQ�7KHRULHDQVDW]�YRU�DOOHP�XQWHU� GHP� %HJULII� 6\QHUJHWLN7 EHNDQQW� LVW�� DOV� VSRQWDQH�6HOEVWYHUVNODYXQJ���HU�QHQQW�GLHV�GDV�9HUVNODYXQJVSULQ]LS7��'HU�%HJULII�6HOEVWRUJDQLVDWLRQ� DXV� GHP� DQDUFKLVWLVFKHP� $OOWDJ�� DOV� ]LHOJHULFKWHWH�2UJDQLVDWLRQ�IUHLHU�,QGLYLGXHQ�DXI�GHU�%DVLV�GHU�IUHLHQ�9HUHLQEDUXQJ��LVW�LQ�GHU�6\VWHPWKHRULH�QLFKW�GHQNEDU��GD�HV�LQ�LKUHP�5DKPHQ�NHLQH�IUHLHQ�6XEMHNWH�JLEW�,P� 6LQQH� HLQHV� DQGHUHQ� ZLFKWLJHQ� 6\VWHPWKHRUHWLNHUV�� +XPEHUWR�0DWXUDQD�� VLQG� 0HQVFKHQ7�� E]Z�� DOOH� /HEHZHVHQ7�� DXWRSRLHWLVFKH�0DVFKLQHQ7�� (U� EH]HLFKQHW� VLFK� VHOEVW� DOV� 9HUWUHWHU� HLQHU�PHFKDQLVWLVFKHQ7 :HOWVLFKW��
'LH� 0DVFKLQHQPHWDSKHU� I�U� GDV� /HEHQ� VWHKW� GDEHL� DXFK� LQ� GHU�6\VWHPWKHRULH� LQ� GHU� 7UDGLWLRQ� HLQHV� 'HQNHQV�� GDV�*HLVW� XQG�0DWHULH�WUHQQW�� 'HQQ� DXFK� GRUW�� ZR� VHOEVW� ,QWHOOLJHQ]�PDVFKLQHOO� JHGDFKW� ZLUG��EOHLEW� GRFK� LPPHU� HLQ� 5HVW�� GHU� QLFKW� LQ� GLHVHQ� VLPSOHQ� UHFKHQEDUHQ�0RGHOOHQ� ID�EDU� LVW�� 'LHVHU� 5HVW� I�KUW� DOV� DQGHUH� 6HLWH� GHV�UHGXNWLRQLVWLVFKHQ� 'HQNHQV� QRWZHQGLJHUZHLVH� ]X� HLQHP� HVRWHULVFK�UHOLJL|VHP� hEHUEDX�� 'DV� UHGXNWLRQLVWLVFKH� 'HQNHQ� XQG� (VRWHULN� VLQG�]ZHL� 6HLWHQ� HLQ� XQG� GHUVHOEHQ� 0�Q]H�� 'LH� 9HUELQGXQJHQ� ]ZLVFKHQ�V\VWHPWKHRUHWLVFKHQ� 'HQNDQVlW]HQ� XQG� (VRWHULN� VLQG� NHLQ� =XIDOO�� XQG�GDV� 6SUDFKJHZDEHUH� HLQHV� )ULHGMRI� &DSUD�� GHV� ZRKO� ZLFKWLJVWHQ�9HUWUHWHUV�GHU�
1HZ�$JH
�%HZHJXQJ��LVW�]XPLQGHVW�]XP�7HLO�HLQ�5HVXOWDW�DXV� GHP� 9HUVXFK� PLW� GHP� UHFKW� HLQJHVFKUlQNWHP� 9RNDEXODU� GHU�6\VWHPWKHRULH� XQG� DQGHUHU� QDWXUZLVVHQVFKDIWOLFK� UHGXNWLRQLVWLVFKHU�0RGHOOH� NRPSOH[H� JHVHOOVFKDIWOLFKH� XQG� LQGLYLGXDOSV\FKRORJLVFKH�$EOlXIH�]X�EHVFKUHLEHQ�(LQH� $OWHUQDWLYH� ]X� (VRWHULN� XQG� 5HGXNWLRQLVPXV� LVW� HLQ� 'HQNHQ�� GDV�VLFK� VHOEVW� DOV� *HGDFKWHV� EHJUHLIW�� VLFK� VHOEVW� LPPHU� ZLHGHU� NULWLVFK�KLQWHUIUDJW��DOVR�HLQH�GLDOHNWLVFKH�5DWLRQDOLWlW�RGHU�HLQH� OLWHUDULVFKH��HLQ�'HQNHQ��GDV�EHJUHLIW��GD��GDV�0DWHULHOOH�LQ�GHQ�9HUHLQGHXWLJXQJHQ�HLQHU�PDWKHPDWLVFKHQ� 3UD[LV� XQP|JOLFK� YROOVWlQGLJ� UHSUlVHQWLHUW� ZHUGHQ�NDQQ�
'LH�PL�YHUVWlQGOLFKH�9HUZHQGXQJ�GHU�%HJULIIH�LQ�GHU�6\VWHPWKHRULH�XQG�DQGHUHQ� UHGXNWLRQLVWLVFKHQ� :LVVHQVFKDIWVDQVlW]HQ� LVW� NHLQ� =XIDOO�� GLH�QDWXUZLVVHQVFKDIWOLFKHQ� $XWRU,QQHQ� GLHVHU� 7KHRULHQ� YHUZHQGHQ�YLHOPHKU�EHZX�W�%HJULIIH�HQWJHJHQ�LKUHP�DOOJHPHLQHP�6LQQ�XP�VR�LKUH�VLPSOHQ�UHGXNWLRQLVWLVFKHQ�ZLVVHQVFKDIWOLFKHQ�$QVlW]H�DXI]XZHUWHQ�XQG�XP� %HJULIIH� XP]XVFKUHLEHQ�� 6LH� I�KUHQ� DOVR YHUGHFNW� HLQH� SROLWLVFKH�$XVHLQDQGHUVHW]XQJ� XQG� GDU�EHU� KLQDXV� LVW� GLHVH� %HJULIIVDXVZHLWXQJ�HLQH�0DUNHWLQJVWUDWHJLH��8QG�PDQFKH�GHU�KLHU�JHVFKDIIHQHQ�:RUWJHELOGH�HULQQHUQ� DQ� GLH� %HJULIIVVFK|SIXQJ� GHU� �+XPDQLWlUHQ� ,QWHUYHQWLRQ� DOV�

�VLHKH�GD]X��+DNHQ��+HUPDQQ���+DNHQ�.UHOO��0DULD�� (QWVWHKXQJ�YRQ�ELRORJLVFKHU�,QIRUPDWLRQ�XQG�2UGQXQJ � 'DUPVWDGW�������VLHKH�GD]X�GLH�$XIVlW]H�YRQ�+XPEHUWR�0DWXUDQD�X�D����$XWRSRLHVH�GLH�2UJDQLVDWLRQ�OHEHQGHU�6\VWHPH��LKUH�QlKHUH�%HVWLPPXQJ�XQG�HLQ�0RGHOO�XQG��$XWRSRLHWLVFKH�6\VWHPH��HLQH�%HVWLPPXQJ�GHU�OHEHQGLJHQ�2UJDQLVDWLRQ� �LQ��(UNHQQHQ��'LH�2UJDQLVDWLRQ�XQG�9HUN|USHUXQJ�YRQ�:LUNOLFKNHLW � 0DWXUDQD��+XPEHUWR�5��� :LHVEDGHQ�����



�

%H]HLFKQXQJ�I�U�HLQHQ�$QJULIIVNULHJ��0LW�GHU�6\VWHPWKHRULH�LVW�GDV���HU�1HXVSUHFK�DXFK�LQ�GHQ�1DWXUZLVVHQVFKDIWHQ�DQJHNRPPHQ���
'HU�6XVSHQVH�7KULOOHU�HQWSXSSW�VLFK�DOV�VFKOHFKWHV�%�)LOPFKHQ��DQ�GHP�GDV�%HVWH�GHU�7UDLOHU�LVW�

$P�GHXWOLFKVWHQ�ZLUG�GLHV�LQ�DQ�GLH�DOOJHPHLQH�gIIHQWOLFKNHLW�JHULFKWHWHQ�6FKULIWHQ�%HLVSLHOKDIW� Ol�W� VLFK� GLHV� QDFKYROO]LHKHQ� DQ� GHU� +RFKJODQ]EURVFK�UH��6\VWHPH7 GHV�/HEHQV7 6\VWHP7ELRORJLH�� GHV�%XQGHVPLQLVWHULXPV�I�U�%LOGXQJ� XQG� )RUVFKXQJ�� HLQHU� 'DUVWHOOXQJ� GHV� QHXHQ�)RUVFKXQJVVFKZHUSXQNWHV�6\VWHP7ELRORJLH��'D�ZLUG�DXI�GHU�HLQHQ�6HLWH�/HEHQ7 DOV� LQ� VHLQHU� .RPSOH[LWlW� EHJUHLIEDU� GXUFK� 6FKDOWSOlQH��7LWHOVHLWH�� 6HLWH� ���� ���� X�D���ZLH� GLH� HLQHV �)DUEIHUQVHKHUV�� �6HLWH� ���EHVFKULHEHQ�� QXU� ZlUH� HV� KDOW� NRPSOH[HU�� (V� VROOHQ� GXUFK��,QYHQWDULVLHUXQJ�� �6HLWH� �� GLH� �,QYHQWDUOLVWHQ� �6HLWH� ��� YHUYROOVWlQGLJW�ZHUGHQ��XP�PHKU �,QIRUPDWLRQHQ���6HLWH�����EHU�GLH��(LQ]HOWHLOH� �6HLWH����XQG�LKU�=XVDPPHQZLUNHQ�]X�EHNRPPHQ��XP�PLW�+LOIH�GHU��%DXSOlQH���6HLWH� ��� HLQH� �5HNRQVWUXNWLRQ�� �6HLWH� ��� E]Z�� �.RQVWUXNWLRQ�� �6HLWH� ��GHV�/HEHQV7 ]X�HUP|JOLFKHQ��0LW�+LOIH�GHU��6FKDOWSOlQH� �6HLWH����VROOHQ�GLH� �(LQ]HONRPSRQHQWHQ� �6HLWH� ��� LQ� LKUHU� )XQNWLRQVZHLVH�� GLH��5HGXQGDQ]HQ�� �6HLWH� ���� GLH� �5REXVWKHLW� �6HLWH� ��� XQG� �5HJXODWLRQ�EHJULIIHQ�ZHUGHQ�XP�GLH��6WHXHUXQJ� �6HLWH����XQG��.RQWUROOH� �6HLWH����GHV� /HEHQV7 ]X� �EHUQHKPHQ�� � (V�JHKW� XP�GDV� �$Q� XQG�$EVFKDOWHQ��6HLWH�����GHU�*HQH�PLW�GHP��6FKDOWHU� �6HLWH������(QWVSUHFKHQG�LVW�HLQ�.lIHU�DXFK�LQ�GLHVHP�'HQNHQ�YHUJOHLFKEDU�PLW�HLQHP�*UR�UDXPIOXJ]HXJ��6HLWH������
'DV� KHL�W� LQ� GHU� %URVFK�UH� ZLUG� GHU� $QVDW]� +XPEHUWR� 0DWXUDQDV��/HEHZHVHQ7 DOV�0DVFKLQHQ7 ]X�EHJUHLIHQ��NRQVHTXHQW�IRUWJHVFKULHEHQ��DXFK� GLH� 3KDQWDVLH� 0DWXUDQDV�� /HEHQ7 LP� &RPSXWHU� ]X� VLPXOLHUHQ7��ILQGHW� VLFK� KLHU� ZLHGHU�� 'DEHL� ZLUG� GXUFK� GLH� 9RUVWUXNWXULHUXQJ� GHU�([SHULPHQWH� GXUFK� GDV� &RPSXWHUPRGHOO�� GD�� �LQ� VLOLFR� 'HVLJQ� YRQ�([SHULPHQWHQ�� �6HLWH� ��� YRQ� YRUQKHUHLQ� HLQ� )UDJHQ�� GDV� �EHU� GDV� DP�&RPSXWHU�P|JOLFK�]X�6LPXOLHUHQGH�KLQDXVJHKW��DXVJHVFKORVVHQ���6HLWH���� ���� X�D���� 'LHV� JHKW� VRZHLW� GDV� IHVWJHVWHOOW� ZLUG�� �1XU� PLWWHOV� HLQHU�TXDQWLWDWLYHQ� %HVFKUHLEXQJ� GHU� 6\VWHP7EHVWDQGWHLOH� XQG� LKUHU�,QWHUDNWLRQ�NDQQ�GDV�EHREDFKWEDUH�9HUKDOWHQ�YHUVWDQGHQ�ZHUGHQ� �6HLWH������ :LH� HLQ� IU�KHUHU� 3K\VLNSURIHVVRU� YRQ� HLQHP� GHU� $XWRUHQ� GLHVHV�$UWLNHOV� VR� VFK|Q� LP� 9RUZRUW� VHLQHV� 6WDQGDUGZHUNHV� ]X�5HFKHQPHWKRGHQ�VLQQJHPl��JHVFKULHEHQ�KDW��HLQHQ�:DOG�YHUVWHKW�PDQ�QLFKW�� LQ� GHP�PDQ� LQ� LKP� VSD]LHUHQJHKW�� VRQGHUQ� HUVW� ZHQQ� PDQ� LKQ�EHUHFKQHQ�NDQQ�8QG�HV�ZLUG�DXFK�H[SOL]LW��GLH�6LPXODWLRQ7 JDQ]HU7 OHEHQGHU7 6\VWHPH7LP� &RPSXWHU� �6HLWH� ��� DOV� =LHO� EHQDQQW�� 'LH� :LVVHQVFKDIWOHU,QQHQ�

�'LH�%URVFK�UH�LVW�EHLP�%0%)�XQG�LP�,QWHUQHW�HUKlOWOLFK��KWWS���ZZZ�EPEI�GH�SXE�V\VWHPELRORJLH�SGI��'HP�7H[W�OLHJW�GLH�$XVJDEH�GHV�7H[WHV�YRP�6HSWHPEHU������]X�*UXQGH��:REHL�GDV��JDQ]HU7 OHEHQGHU7 6\VWHPH7��KLHU�YLHOIDFK�DXIJHODGHQ�LVW��(UVWHQV�ZLUG�JDQ] PLW�GHP�%HJULII�JDQ]KHLWOLFK�JOHLFKJHVHW]W��GLHV�I�KUW�GDQQ�]X�GHU�WULYLDOLVLHUWHQ�9HUZHQGXQJ�GHV�%HJULIIV�JDQ]KHLWOLFK��GLH�LP�IROJHQGHQ�QRFK�NULWLVLHUW�ZLUG��XQG�]ZHLWHQV��JHKW�HV�XP�HLQHQ�8QLYHUVDOLWlWVDQVSUXFK���EHUDOO�ZHUGHQ�GLH�VHOEHQ�5HJHOQ�ZLHGHUHUNDQQW��ZDV�GD]X�I�KUW��GD��6\VWHPWKHRUHWLNHU�DQIDQJHQ�DXFK�(QWZLFNOXQJVVFK�EH�LKUHU�.LQGHU�DOV�



�

EHKDXSWHQ� GDPLW� GLH� �HVVHQWLHOOHQ7 /HEHQV7SUR]HVVH�� �6HLWH� ����IDVVHQ�]X�N|QQHQ�
'LH� 6\VWHPELRORJLH� VW�W]W� VLFK� GDPLW� DOV� QHXHV� ZDKUKHLWVVWLIWHQGHV�.ULWHULXP� DXI� GLH� 6LPXOLHUEDUNHLW� LP� &RPSXWHU�� 6LH� LVW� GDPLW� HLQH�:LVVHQVFKDIW�GLH�LQ�GHU�7UDGLWLRQ�GHV��SHUIHNWHQ�9HUEUHFKHQV� VWHKW��ZLH�-HDQ�%DXGULOODUG�HV�LQ�VHLQHP�JOHLFKQDPLJHQ�7H[W� ID�W��'�K��LQ�HLQHU�$UW�+\SHUUHDOLVLHUXQJ�ZLUG�GLH�YLUWXHOOH�6LPXODWLRQ�]XU�
ZDKUHQ
�5HDOLWlW��]XP�0D�VWDE�GHU�5HDOLWlW��6WDWW�GHU�LQ�$ONRKRO�HLQJHOHJWHQ�)|WHQ�ZHUGHQ�QXQ�LKUH� �LQ� 6LOLFR� �6HLWH� ��� X�D��� HLQJHOHJWHQ� 6LPXODWLRQHQ� ]X� GHQ� 1HXHQ�0DQLIHVWDWLRQHQ�XQG�5HOLTXLHQ�GHU�QDWXUZLVVHQVFKDIWOLFKHQ�5HOLJLRQ�,Q�GHQ�QHXHQ�6FLHQFH�(GXWDLQPHQW�(LQULFKWXQJHQ�ZLH�GHP��8QLYHUVXP�LQ�%UHPHQ�RGHU�GHP�%HUWHOPDQQVFKHQ� �3ODQHW�0� DXI�GHU�(;32������VLQG�ZDUHQ� GLHVH� $XVZLUNXQJHQ� YRQ� $QVlW]HQ� ZLH� GHU� 6\VWHPELRORJLH�EHUHLWV� ]X� VHKHQ�� 9LHOH� %HVXFKHU,QQHQ� GLHVHU� (LQULFKWXQJHQ� QHKPHQ�VLFKHU� GLH� GRNWULQlUH� %HHLQIOXVVXQJ� GXUFK� GLH� 9RUDXVVHW]XQJHQ� GLH�XQJHQDQQW� LQ� GLH� YLHOHQ� K�EVFKHQ� &RPSXWHUVLPXODWLRQHQ� HLQIOLH�HQ�NDXP�QRFK�ZDU�'LH�&RPSXWHUVLPXODWLRQHQ�ZHUGHQ�LQ�lKQOLFK�XQNULWLVFKHU�:HLVH�UH]LSLHUW�ZLH�LP���WHQ�-DKUKXQGHUW�GLH�)|WHQ�LP�*ODV�GHU�5DULWlWHQNDELQHWWH��6LH�O|VHQ�VRZRKO�ZHLKHYROOHV�6WDXQHQ��ZLH�GLH�%HUHLWVFKDIW�]XP�*ODXEHQ���VR�LVW�HV����GDV�LVW�GLH�)XQNWLRQVZHLVH�PHLQHV�*HKLUQV����KLHU�VLHKW�PDQ�ZLH�GDV�/HEHQ�UHDO�HQWVWHKW���XVZ��� DXV��'LH�GDEHL�HU]HXJWHQ�:HOWELOGHU�KDEHQ�DXFK�LPPHU�HLQH�SROLWLVFKH�%HGHXWXQJ��%DUEDUD�'XGHQ�I�KUW�]�%��DXV��ZLH�HLQH�VHKU�YLHO�lOWHUH�6LPXODWLRQ��GLH�)RWRV�YRQ�)|WHQ�DXV�GHQ���HU�-DKUHQ��G�K��GLH�$EELOGXQJ�YRQ�)|WHQ�JHWUHQQW�YRQ�LKUHU�9HUELQGXQJ�]XP� 0XWWHUOHLE�� ZHVHQWOLFK� PLW� GD]X� EHLJHWUDJHQ� KDW� GHQ� (PEULR� DOV�DXWRQRPHV�5HFKWVVXEMHNW�JHJHQ�GLH�0XWWHU�]X�NRQVWUXLHUHQ�
'LH� 6\VWHP7ELRORJLH� JHKW� GDYRQ� DXV�� GD�� GLH� �HVVHQWLHOOHQ7/HEHQV7SUR]HVVH� �6HLWH�����]X�HUIDVVHQ�VLQG�GXUFK�GLH��,GHQWLIL]LHUXQJ�XQG�&KDUDNWHULVLHUXQJ�YRQ�PROHNXODUHQ�0DVFKLQHQ� �6HLWH�������$QDO\VH�YRQ� *HQ7UHJXODWLRQVQHW]ZHUNHQ� �6HLWH� ����� �&KDUDNWHULVLHUXQJ�PROHNXODUHU� )DNWRUHQ� XQG� 0HFKDQLVPHQ� �6HLWH� ���� XQG� GLH��(QWZLFNOXQJ� LQIRUPDWLRQV� WHFKQLVFKHU� 0HWKRGHQ� XQG� )lKLJNHLWHQ��6HLWH������XQG�GDV�LQ��JHZ�QVFKWHU�9ROOVWlQGLJNHLW� �6HLWH����/HEHZHVHQ7 ZHUGHQ� DOVR� KRFKJUDGLJ� UHGXNWLRQLVWLVFK� DOV�PROHNXODUELRORJLVFKH� 0DVFKLQHQ7� EHJULIIHQ�� :HOFKH� SROLWLVFKHQ� XQG�
3KDVHQ�EHUJlQJH7 ]X�EHVFKUHLEHQ��XQG�6lXJOLQJH�DXI�V\VWHPWKHRUHWLVFKHQ�0XVWHU�KLQ�]X�EHWUDFKWHQ��PLWHUOHEW�YRQ�HLQHP�GHU�$XWRUHQ�GLHVHV�$UWLNHOV�LQ�VHLQHP�$UEHLWVDOOWDJ���(VVHQ]�GHV�/HEHQV 6WHLQ�GHU�:HLVHQ�%DXGULOODUG��-HDQ�� 'DV�SHUIHNWH�9HUEUHFKHQ � 0�QFKHQ�������'DEHL�LVW�GHU�PROHNXODUELRORJLVFKH�$QVDW]�VHOEVW�HLQ�0LWWHO�GHU�9RUWlXVFKXQJ�HLQHU�5HLFKZHLWH�GLH�ZHLW��EHU�GDV�NRQNUHWH�:LVVHQ�KLQDXVJHKW��'XUFK�GLH�PROHNXODUELRORJLVFKH�7HUPLQRORJLH�HUVFKHLQW�GLH�(UIRUVFKXQJ�HLQHU�+HIHNXOWXU�LGHQWLVFK�PLW�GHU�(UIRUVFKXQJ�GHV�0HQVFKHQ��GHQQ�DQ�+DQG�GHU�7HUPLQRORJLH�LVW�GLHV�QLFKW�PHKU�]X�GLIIHUHQ]LHUHQ��ZHQQ�HV�]�%��KHL�W���%HLVSLHOVZHLVH�ZLUG�HLQH�REMHNWRULHQWLHUWH 'DWHQEDQN��GLH�PHWDEROLVFKH�3IDGH��3URWHLQ�3URWHLQ�,QWHUDNWLRQHQ��UHJXODWRULVFKH�,QIRUPDWLRQHQ�XQG�6LJQDOOHLWXQJVGHWDLOV�YHUNQ�SIW��HQWZLFNHO�W �6HLWH������'LHV�N|QQWH�]�%��HLQIDFK�GLH�(UIRUVFKXQJ�YRQ�+HIHNXOWXUHQ�EHGHXWHQ�'LHV�ZlUH�LP�$OOWDJVVSUDFKJHEUDXFK�YHUJOHLFKEDU��ZHQQ�HLQH�3HUVRQ��GLH�LFK�]XIlOOLJ�WUHIIH��PLU�HU]lKOW���,FK�DUEHLWH�DQ�GHU�2SWLPLHUXQJ�YRQ�6WHXHUXQJVDQODJHQ�]XU�0LQLPLHUXQJ�HQWURSLVFKHU�9HUOXVWH�� 8QG�VLFK�GDQQ�KHUDXVVWHOOW��GD��VLH�.OHPSQHULQ�LVW�
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SV\FKRORJLVFKHQ�)ROJHQ�GLHV�I�U�GDV�9HUVWlQGQLV�XQG�GHQ�8PJDQJ�PLW�/HEHQ�ODQJIULVWLJ�KDEHQ�ZLUG��Ol�W�VLFK�KHXWH�EHUHLWV�LQ�$QVlW]HQ�DQ�GHQ�'HEDWWHQ� XP� GLH� /HJLWLPLWlW� GHV� +DQGHOV� PLW� 2UJDQHQ� XQG� GHV
5HFKWHV7
� DXI� 9HUPDUNWXQJ� GHV� HLJHQHQ� .|USHUV� DEVHKHQ�� :LHVR�VROOWHQ� (UVDW]WHLOH� QLFKW� JHKDQGHOW� XQG� YHUDOWHWH� RGHU� QLFKW� ULFKWLJ�IXQNWLRQLHUHQGH� 0DVFKLQHQ� QLFKW� IU�K]HLWLJ� YHUVFKURWWHW� XQG�DXVJHVFKODFKWHW�ZHUGHQ�
'HU� 5HGXNWLRQLVPXV� ]HLJW� VLFK� DEHU� QLFKW� QXU� LQ� GLHVHP� ]X� *UXQGH�OLHJHQGHP�0DVFKLQHQPRGHOO�VRQGHUQ�DXFK�LQ�GHU�%HKDXSWXQJ��HV�ZlUH�XQSUREOHPDWLVFK� P|JOLFK� 5�FNVFKO�VVH� YRQ� GHU� PROHNXODUHQ� %LRORJLH�DXI� GLH� 0DNURHEHQH� ]X� ]LHKHQ�� 'DU�EHU� KLQDXV� ZHUGHQ� DXFK�PROHNXODUELRORJLVFK� LQ�GHU�5HJHO�QXU�EHVWLPPWH�6SH]LDOIlOOH�XQWHUVXFKW�XQG�0RGHOOH�DQ�YLHOHQ�6WHOOHQ�TXDOLWDWLY�RGHU�KHXULVWLVFK�HUVWHOOW��GD�]�%��5HDNWLRQVNLQHWLNHQ�NDXP�HUIDVVW�ZHUGHQ�N|QQHQ�
1XQ�VWHOOW�VLFK�DXFK�KLHU�ZLHGHU�GLH�)UDJH�� ZDV�VROOV" � ��GD�HV�VLFK�MD�
QXU
�XP�GHQ��EOLFKHQ�QDWXUZLVVHQVFKDIWOLFKHQ�5HGXNWLRQLVPXV�KDQGHOW��ZHQQ� DXFK� LQ� H[WUHP� UDGLNDOLVLHUWHU� )RUP�� 'DV� 1DWXUZLVVHQVFKDIWOHU��XQG�LQ]ZLVFKHQ�ZDKUVFKHLQOLFK�DXFK�HLQLJH�1DWXUZLVVHQVFKDIWOHULQQHQ���SV\FKRVR]LDOH�3UREOHPH�KDEHQ��GD��VLH�$QJVW�KDEHQ�YRU�.RQWUROOYHUOXVW�XQG� 8QEHUHFKHQEDUNHLW� XQG� GHPHQWVSUHFKHQG� YHUVXFKHQ� LKU� VR]LDOHV�8PIHOG�DXI�0ROHNXODUPDVFKLQHQ�]X�UHGX]LHUHQ��LVW�QLFKWV�QHXHV�'LHV� Ol�W� VLFK� WKHRUHWLVFK� HUNOlUHQ�PLW� GHU�PlQQOLFKHQ�6XEMHNWJHQHVH��ZLH� GLHV� ]�%�� (YHO\Q� )R[� .HOOHU� LQ� LKUHP� %XFK� /LHEH�� 0DFKW� XQG�(UNHQQWQLV� JHWDQ�KDW�$XVJHKHQG�YRQ�(�)��.HOOHU� OLH�H�VLFK�GLHV� LQ�HWZD�VR�EHVFKUHLEHQ��(LQ�.LQG� ZLUG� XQWHU� GHQ� JHJHEHQHQ� JHVHOOVFKDIWOLFKHQ� 9HUKlOWQLVVHQ� MH�QDFKGHP� RE� HV� DOV� PlQQOLFKHV� RGHU� ZHLEOLFKHV� NDWHJRULVLHUW� ZLUG��XQWHUVFKLHGOLFK� EHKDQGHOW�� 'DV� DOV� PlQQOLFK� NDWHJRULVLHUWH� .LQG� ZLUG�GDEHL� GD]X� DQJHKDOWHQ� VHLQ� ,FK� LQ� $EJUHQ]XQJ� ]XU� 0XWWHU� XQG� ]XU�8PZHOW�KHUDXV]XELOGHQ��ZlKUHQG�GDV�6FKZHVWHUFKHQ�GRFK�ELWWH�VFK|Q�HPSKDWLVFK� VLFK� PLW� GHU� 0XWWHU� XQG� VHLQHU� 8PZHOW� LGHQWLIL]LHUHQ� VROO��(�)�� .HOOHU� VLHKW� KLHULQ� HLQHQ� GHU� *U�QGH� ZLHVR� PlQQOLFKH�:LVVHQVFKDIWOHU� ]ZDQJKDIW� LKUH� 8PZHOW� DOV� GDV� $X�HU� LKQHQ� OLHJHQGH�REMHNWLYLHUHQ��PDWKHPDWLVLHUHQ�XQG�NRQWUROOLHUHQ� �P�VVHQ��)�U�VLH�JHKW�HV� KLHU�� ]�%�� LQ� GHU� 0DVFKLQHQPHWDSKHU�� XP� GLH� 5HSURGXNWLRQ� GHV�PlQQOLFKHQ� 6XEMHNWV�� GDV� VLFK� GXUFK� GLH� 9HUZLVFKXQJ� GHU� *UHQ]HQ�SHUPDQHQW�EHGURKW�I�KOW��
8QG�REZRKO�VLFK�GLH�*UHQ]HQ�GHU�JHVFKOHFKWOLFKHQ��6HOEVW�.RQVWUXNWLRQ�LQ]ZLVFKHQ� YHUIO�VVLJHQ� ILQGHQ� GLHVH�%HREDFKWXQJHQ�GRFK� DXFK� KHXWH�QRFK� LKUH� %HVWlWLJXQJ� LQ� VR]LRORJLVFKHQ�� XQG� HWKQRORJLVFKHQ�8QWHUVXFKXQJHQ� LQVEHVRQGHUH� EH]RJHQ� DXI� GLH� 9HUKDOWHQVZHLVHQ� GHU�:LVVHQVFKDIWOHU� �XQG� HEHQ VHOWHQ� GHU� :LVVHQVFKDIWOHULQQHQ�� LQ�
+LHU�ZLUG�GHXWOLFK��GD��DXFK�GLH�QDWXUZLVVHQVFKDIWOLFKH�:LVVHQVSURGXNWLRQ�ZHVHQWOLFK�YRQ�0DUNW� XQG�9HUPDUNWXQJVSUR]HVVHQ�EHVWLPPW�ZLUG��'LH�9RUWlXVFKXQJ�YRQ�%HGHXWXQJ�LVW�]XHUVW�9HUNDXIVZHUEXQJ��.HOOHU��(YHO\Q�)R[�� /LHEH�0DFKW�XQG�(UNHQQWQLV � %HUOLQ������:REHL�DQ�GLHVHU�6WHOOH�I�U�DOOH�DQGHUHQ�6WHOOHQ�PLW��DQJHPHUNW�ZHUGHQ�VROO��GD��YRQ�GHQ�$XWRUHQ�0lQQOLFKNHLW�JUXQGVlW]OLFK�QLFKW�DOV�HLQH�ELRORJLVFKH�7DWVDFKH�VRQGHUQ�DOV�SV\FKRVR]LDO�NRQVWLWXLHUWH�5HDOLWlW�EHJULIIHQ�ZLUG��'�K��VLH�NDQQ�DXFK�YRQ�)UDXHQ�YHUN|USHUW�ZHUGHQ��ZDV�ZLU�XQWHU�0lQQOLFKNHLW�YHUVWHKHQ�EHVFKUHLEW�QXU�GHQ�QDFK�ZLH�YRU�J�OWLJHQ�5HJHOIDOO�GLHVHU�*HVHOOVFKDIW�I�U�GHP�%LOGXQJVE�UJHUWXP�DQJHK|UHQGH�3HQLVWUlJHU���.UDIIW��$OH[DQGHU���2UWPDQQ��*�QWKHU��+�*���� &RPSXWHU�XQG�3V\FKH� )UDQNIXUW�D�0������
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DYDQFLHUWHQ� %HUHLFKHQ� GHU� ,QIRUPDWLN�� XQG� XP� GLH� KDQGHOW� HV� VLFK� EHL�GHQ�KLHU�JHQDQQWHQ�7KHRULHDQVlW]HQ�6R� I�KUW� ]XP� %HLVSLHO� 'LDQH� )RUV\WKH� DXIJUXQG� HLQHU� HWKQRORJLVFKHQ�8QWHUVXFKXQJ� � GHU� 3UD[LV� YRQ� :LVVHQVFKDIWOHUQ� LQ� ,QVWLWXWLRQHQ� GHU�.�QVWOLFKHQ� ,QWHOOLJHQ]IRUVFKXQJ� DXV�� ZLH� GLHVH� P|JOLFKVW� YHUVXFKHQ�PHQVFKOLFKH� .RQWDNWH� ]X� PLQLPLHUHQ�� E]Z�� GLHVH� HLQHP�&RPSXWHULQWHUIDFH�]X��EHUODVVHQ���6WHIDQ� +HOPUHLFK� VWHOOW� DP� %HLVSLHO� GHV� *HQHWLF� $OJRULWKP�� HLQHV�$QVDW]HV�GHU�3URJUDPPLHUXQJ�]XU�/|VXQJ�YRQ�2SWLPLHUXQJVSUREOHPHQ�DP�&RPSXWHU��XQG�VHLQHU�9HUZHQGXQJ�LQ�GHU�,QIRUPDWLN�GD��ZLH��EHU�GLH�,PSOHPHQWLHUXQJ� KHWHURVH[LVWLVFKHU� 6WHUHRW\SH� DXV� GHU�(YROXWLRQVWKHRULH� LQ� GLH� *UXQGDQQDKPHQ� GLHVHV� $QVDW]HV�� GLHVH�KHWHURVH[LVWLVFKHQ� $QQDKPHQ� ZLHGHUXP� YHUVWlUNW� ZHUGHQ�� XQG� GLHV�DXFK�LQ�GHU�*HQHWLN�VHOEVW�ZLUNVDP�ZHUGHQ�NDQQ��LQ�GHP�GLH�3URJUDPPH�VHOEVW�]XN�QIWLJ�ZLHGHU�]XP�0D�VWDE�XQG�WHFKQLVFKHP�+LOIVPLWWHO�LQ�GHQ�%LRZLVVHQVFKDIWHQ� ZHUGHQ��� $XFK� GLHVHU� $QVDW]� ZLUG� JHUQH� DOV� 7HLO�GHU� QHXHQ� 
ZHLFKHQ7
� &RPSXWHUWHFKQLN� JHIHLHUW� XQG� YRQ� GHQ�3URJUDPPLHUHUQ�DXFK�DOV��KROLVWLVFK7� EH]HLFKQHW��'DEHL�EDVLHUHQ�GLHVH�3URJUDPPH�]XU�2SWLPLHUXQJ�YRQ�/|VXQJHQ� I�U�YRUJHJHEHQH�3UREOHPH�PLW�+LOIH�GHV�&RPSXWHUV�DXI�HLQHP�hEHUWUDJ�GHV��VXUYLYDO�RI�WKH�ILWWHVW�'HQNHQ� LQ� VLOLFR�� XQG� GLH� ,PSOHPHQWDWLRQ� GLHVHV� 'HQNHQV� LQ� GLH�3URJUDPPVWUXNWXU��([SOL]LW�ZLUG�DXI�GDV�'HQNHQ�H[WUHPHU�6R]LRELRORJHQ�ZLH� 5LFKDUG� 'DZNLQV� ]XU�FNJHJULIIHQ�� +HOPUHLFK� EHOHJW� DQ� YLHOHQ�%HLVSLHOHQ� ZLH� LP� 6SUHFKHQ� GHU� 3URJUDPLHUHU�LQQHQ�� XQG� LP�3URJUDPPDQVDW]�GLH�NXOWXUHOOHQ�9RUVWHOOXQJHQ�HLQHU�ZHL�HQ�HXURSlLVFK�XVDPHULNDQLVFKHQ�KHWHURVH[XHOOHQ�0LWWHONODVVH��EHU�)DPLOLH��,QGLYLGXHQ��*HVHOOVFKDIW�XQG�9HUZDQGVFKDIWVYHUKlOWQLVVH�UHSURGX]LHUW�ZHUGHQ��(LQH�%HU�FNVLFKWLJXQJ�GHU�.RQWH[WXDOLWlW�GHV�HLJHQHQ�'HQNHQV�RGHU�JDU�HLQH�+LQWHUIUDJXQJ�ILQGHW�QLFKW�VWDWW��VWDWW�GHVVHQ�ZLUG�DXFK�KLHU�LP�EHNDQQWHQ�
1HXVSUHFK
� GHU� 5HGXNWLRQLVPXV� DOV� /HUQHQ7 YRQ� GHU� 1DWXU7 YHUNOlUW��RKQH�]X�VHKHQ��GD��YLHOHV��ZDV�KLHU�YRQ�GHU�1DWXU7 JHOHUQW7 ZLUG�YRUKHU�YRQ� XQV� VHOEVW� LQ� GLHVHQ� %HJULII� KLQHLQJHOHJW� ZXUGH�� $OV� HLQ� %HLVSLHO�XQWHU� DQGHUHQ�QHQQW�+HOPUHLFK�GDV�%XFK� �=HQ�DQG� WKH�$UW� RI�*HQHWLF�$OJRULWKPV� YRQ�'DYLG�*ROGEHUJ�
$EHU� KLHU� JHKW� HV� XP�PHKU� DOV� GLHVHQ�PlQQOLFK�KHWHURVH[LVWLVFKHQ��hEHUKDQJ�LQ�GHQ�1DWXUZLVVHQVFKDIWHQ��KLHU�JHKW�HV�XP�GHQ�9HUVXFK�GHU�1HXGHILQLWLRQ� GHV� /HEHQV� DXFK� �EHU� GLH� 1DWXUZLVVHQVFKDIWHQ� KLQDXV�XQG� ]ZHLWHQV� EHDQVSUXFKHQ� GLHVH� 1DWXUZLVVHQVFKDIWOHU,QQHQ� QXQ� I�U�VLFK�H[SOL]LW��XQG�GLHV�LVW�GLH�DQGHUH�6HLWH�GLHVHU�7KHRULHQ�QXQ�JDQ]�LP�6LQQ� GHV� VFKRQ� JHQDQQWHQ� ��HU� 1HXVSUHFK�� *DQ]KHLWOLFKNHLW� XQG�,QWHUGLV]LSOLQDULWlW�'LH� 6\VWHP7ELRORJLH� JUHLIW� %HJULIIH� DXV� GHP� HKHPDOV� VXENXOWXUHOOHQ�%HUHLFK�YRQ�1DWXUZLVVHQVFKDIWVNULWLN�DXI��I�OOW�VLH�PLW�QHXHQ�,QKDOWHQ�XQG�QXW]W� JOHLFK]HLWLJ� LKUH� XUVSU�QJOLFKH� %HGHXWXQJ� XP� VLFK� GXUFK� GLH�%HJULIIVZDKO� VFKHLQEDU� NULWLVFK� YRQ� GHU� NODVVLVFKHQ� 1DWXUZLVVHQVFKDIW�DE]XVHW]HQ�XQG�DXI]XZHUWHQ�

��)RUV\WKH��'LDQH�� �(QJLQHHULQJ�.QRZOHGJH��7KH�&RQVWUXFWLRQ�RI�.QRZOHGJH�LQ�$UWLILFLDO�,QWHOOLJHQFH� � LQ��6RFLDO�6WXGLHV�RI�6FLHQFH 9RO�����1R����� /RQGRQ�������+HOPUHLFK��6WHIDQ�� �5HFRPELQDWLRQ��5DWLRQDOLW\��5HGXFWLRQLVP�DQG�5RPDQWLF�5HDFWLRQV��FXOWXU��&RPSXWHUV��DQG�WKH�*HQHWLF�$OJRULWKP� � LQ� 6RFLDO�6WXGLHV�RI�6FLHQFH 9RO�����1R����� /RQGRQ�������VLHKH�)X�QRWH���
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(V� LVW� VFKRQ� HUVWDXQOLFK�ZLH� GLH� KLQJHULFKWHWHQ� ��HU�8WRSLHQ� KLHU�]RPELHVN�ZLHGHU�DXIWDXFKHQ�
%HVRQGHUV� GHXWOLFK� ZLUG� GDV� LQ� GHU� VFKRQ� ]LWLHUWHQ� %URVFK�UH� GHV�%XQGHVIRUVFKXQJVPLQLVWHULXPV� ]XU� 6\VWHPELRORJLH� DP� %HJULII�JDQ]KHLWOLFK7�� �(LQ� FRPSXWHUJHVW�W]WHV� 0RGHOO� HLQHU� ELRORJLVFKHQ�)XQNWLRQVHLQKHLW� LVW�QLFKW�GDV�(QGSURGXNW�GHU�6\VWHP7ELRORJLH�VRQGHUQ�YLHOPHKU� HLQ� 0LWWHO� I�U� GHQ� JDQ]KHLWOLFKHQ7 6\VWHP7ELRORJLVFKHQ�)RUVFKXQJVDQVDW]�� 'LHVHU� LVW� GXUFK� HLQH� HQJH� ,QWHUDNWLRQ� ]ZLVFKHQ� LQ�VLOLFR�0RGHOOLHUXQJ� XQG� 6LPXODWLRQ� XQG� LQ� YLWUR� RGHU� LQYLYR�([SHULPHQWHQ�FKDUDNWHULVLHUW���6HLWH�����$XVJHKHQG�YRQ�GHU�%HGHXWXQJ�GHV�%HJULIIV�JDQ]KHLWOLFK�DXV�GHQ���HU�-DKUHQ�� ZR� HV� LPPHU� DXFK� XP� GLH� ,QWHJUDWLRQ� ]�%�� YRQ�*HI�KOHQ�� GHU�HLJHQHQ� 6XEMHNWLYLWlW�� GHV� VR]LDOHQ� XQG� SROLWLVFKHV� .RQWH[WHV��VSLULWXHOOHQ� ,GHHQ��X�D���DOVR�XP�TXDOLWDWLYH�:LVVHQVFKDIWVDQVlW]H�JLQJ��NOLQJW� GLHV� HLQIDFK� Y|OOLJ� DEVXUG�� 'LH� %URVFK�UH� ZHQGHW� VLFK� VRJDU�H[SOL]LW� JHJHQ� HLQH� TXDOLWDWLYH� %LRORJLH�� GLH� QXQ� GXUFK� TXDQWLWDWLYH�0HWKRGHQ� DEJHO|VW� ZHUGHQ� VROO� �6HLWH� ����� +LHU� ZLUG� %LRORJLH� XQWHU�9HUZHLV� DXI� GHQ� %HJULII� �JDQ]KHLWOLFK7�� LQ� HLQH� PDWKHPDWLVFKH� DXI�PRGHUQHU� &RPSXWHUWHFKQLN� DXIEDXHQGH� :LVVHQVFKDIW� XPJHEDXW� XQG�GDPLW� JHUDGH� LKUHU� TXDOLWDWLYHQ�� DQ� DQGHUH� /HEHQVDVSHNWH�DQVFKOX�IlKLJHQ� $QVlW]H�� EHUDXEW�� 'LHV� OlXIW� GHQ� ,QWHQWLRQHQ� GHV�%HJULIIHV� DXV� GHQ� ��HU� -DKUHQ� GLDPHWUDO� HQWJHJHQ�� 'LHVHU� JHZHQGHWH�%HJULII�GHU�*DQ]KHLWOLFKNHLW7 ]LHKW�VLFK�GDEHL�DOV�HLQ�/HLWIDGHQ�GXUFK�GHQ�JDQ]HQ�7H[W��6HLWH��������������������X�D���'DV� KHL�W� QLFKW�� GDV� KLHU� I�U� HLQH� XQNULWLVFKH�hEHUQDKPH� GHV� %HJULIIV�
JDQ]KHLWOLFK
� DXV�GHQ���HU� -DKUHQ�SOlGLHUW�ZHUGHQ�VROO��'HQQ�PLW� GHP�%HJULII� ZXUGH� LQ� GHQ� ��HU� -DKUHQ� KlXILJ� DXFK� (VRWHULN� SRSXODULVLHUW��+LHULQ� OLHJW� HEHQ� JHUDGH� DXFK� VHLQH� $QVFKOX�IlKLJNHLW� I�U� GHQ� KLHU�EHVFKULHEHQHQ� UHDNWLRQlUHQ� $XIJULII� GLHVHV� %HJULIIHV�� GHQQ� ZLH�DXVJHI�KUW� LVW� (VRWHULN� QXU� GLH� DQGHUH�� GLH� 5�FNVHLWH�� GHU�UHGXNWLRQLVWLVFKHQ�:HOWVLFKW�� ,P�%HJULII� 
JDQ]KHLWOLFK
�ZXUGH� LQ�GHQ���HU�-DKUHQ� DEHU� DXFK� GHU� (LQEH]XJ� GHV� 6R]LDOHQ�� GHU� SROLWLVFKHQ�%HGLQJXQJHQ�XQG�VXEMHNWLYHU�(UIDKUXQJHQ�LQ�GLH QDWXUZLVVHQVFKDIWOLFKH�:LVVHQVSURGXNWLRQ� HLQJHIRUGHUW� XQG� GLHV� LVW� DOV� QLFKWUHGXNWLRQLVWLVFKHU�$QVDW]�DXFK�KHXWH�]X�IRUGHUQ�$OV� HLQ� %HLVSLHO� I�U� HLQH� ZLUNOLFKH� $OWHUQDWLYH� ]XU� KHUUVFKHQGHQ�:LVVHQVFKDIWVSUD[LV�� I�U� TXDOLWDWLYH� QLFKWUHGXNWLRQLVWLVFKH� )RUVFKXQJ�XQG� 3UD[LV� VHL� KLHU� QXU� NXU]� DXI� GLH� $QVlW]H� I�U� $OWHUQDWLYHQ� LQ� GHU�0HGL]LQ� YHUZLHVHQ�� DXI� GLH� $QVlW]H� I�U� HLQH� 0HGL]LQ� GLH� VR]LDOH� XQG�SV\FKLVFKH� 5HDOLWlWHQ�� (UIDKUXQJVZLVVHQ�� VXEMHNWLYH�6HOEVWHLQVFKlW]XQJHQ� XQG� DOWHUQDWLYH� +HLOPHWKRGHQ� PLWHLQEH]LHKW� XQG�DOV� ]HQWUDOHV� $QOLHJHQ� GLH� 6WlUNXQJ� GHU� VHOEVWEHVWLPPWHQ�+DQGOXQJVIlKLJNHLW�YRQ�0HQVFKHQ�]XP�=LHO�HUNOlUW�XQG�QLFKW�PLW�HLQHP�DEVWUDNWHQ� %HJULII� YRQ� *HVXQGKHLW� 0HQVFKHQ� LQ� 'LV]LSOLQDUVWUXNWXUHQ�]ZlQJW��(V�JLEW�DOVR�$OWHUQDWLYHQ�DXFK�ZHQQ�VLH�QRFK�ZHQLJ�HQWZLFNHOW�VLQG�1XU� LVW� HLQH� QDWXUZLVVHQVFKDIWOLFKH� )RUVFKXQJ� XQG� 3UD[LV�� GLH� VR]LDOH�XQG�SROLWLVFKH�=XVDPPHQKlQJH�QLFKW�DXVVSDUUW�XQG�VLFK�VHOEVW�YHURUWHW�QLFKW� HUZ�QVFKW�� Z�UGH� VLH� GRFK� +HUUVFKDIWVYHUKlOWQLVVH� SRWHQWLHOO� LQ�)UDJH� VWHOOHQ�� 'HU� 5HGXNWLRQLVPXV� GHU� 1DWXUZLVVHQVFKDIWHQ�PDFKW� HV�IDNWLVFK� IDVW� XQP|JOLFK� GLH� LQ� EHVWLPPWH� (QWZLFNOXQJHQ� LPSOL]LW�HLQIOLH�HQGHQ�+HUUVFKDIWVLQWHUHVVHQ�]X�EHQHQQHQ�
$XFK� GHU� %HJULII� ,QWHUGLV]LSOLQDULWlW� ZLUG� LQ� GHU� %URVFK�UH� GHV�%XQGHVIRUVFKXQJVPLQLVWHULXPV� HQWVSUHFKHQG� ]X� HLQHP� $UJXPHQW� I�U�HLQHQ�FRPSXWHUJHVW�W]WHQ�5HGXNWLRQLVPXV�GHU�%LRORJLH�XPJHEDXW��8QWHU�,QWHUGLV]LSOLQDULWlW7 ZLUG� KLHU� DQVFKOX�IlKLJ� DQ� GHQ� JHGUHKWHQ�
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*DQ]KHLWOLFKNHLW7VEHJULII� GLH� &RPSXWHULVLHUXQJ� XQG� 0DWKHPDWLVLHUXQJ�GHU� %LRORJLH� YHUVWDQGHQ�� ,Q� GLHVHP� 6LQQ� ZlUH� GLH� 3K\VLN� VFKRQ� VHLW�PHKUHUHQ� -DKU]HKQWHQ� HLQH� LQWHUGLV]LSOLQlUH7 0RGHOOZLVVHQVFKDIW�� 'HU�)RUGHUXQJ�GHU���HU�-DKUH�HLQHU�GLH�.OXIW�]ZLVFKHQ�*HLVWHV���6R]LDO� XQG�1DWXUZLVVHQVFKDIWHQ��EHUEU�FNHQGHQ� ,QWHUGLV]LSOLQDULWlW� OlXIW�GLHV�DXFK�ZLHGHUXP�GLDPHWUDO�HQWJHJHQ�'LHVH�%HJULIIVYHUGUHKXQJHQ�JHKHQ�VRZHLW��GD��EHKDXSWHW�ZLUG��GD��GHU�ELVKHU� YRUKHUUVFKHQGH� UHGXNWLRQLVWLVFKH7 $QVDW]� GXUFK� HLQH�JDQ]KHLWOLFKH7 LQWHJUDWLYH7 6LFKWZHLVH� HUJlQ]W� Z�UGH� �6HLWH� ���� .ODU�ZHQQ�0HQVFKHQ�=HOOPDVFKLQFKHQ�VLQG LVW�GLHVH�6LFKWZHLVH�MD�DXFK�NHLQ�5HGXNWLRQLVPXV�
'LHVHU� 7H[W� GHV� %XQGHVIRUVFKXQJVPLQLVWHULXPV� LVW� QLFKW� HLQPDOLJ��lKQOLFKH�6WUXNWXUHQ�ILQGHQ�VLFK�LQ�YLHOHQ�QHXHQ�:LVVHQVFKDIWVWH[WHQ�6R� ZLUG� LQ� HLQHP� )DFKWH[W�� DXV� GHP� JOHLFKHQ� %HUHLFK� GHU�6\VWHPELRORJLH� GHU� %HJULII� QLFKW�UHGXNWLRQLVWLVFKH7 )RUVFKXQJ� H[SOL]LW�JHID�W��DOV�)RUVFKXQJ�� GLH�YRQ�KLHUDUFKLVFKHQ�0RGHOOHQ�DXVJHKW�� GLH�TXDQWLWDWLY�DUEHLWHW�XQG�H[SOL]LW�QLFKW�TXDOLWDWLY�� XQG�GLH�LKU�(UJHEQLV�LQ�HLQHP�PDWKHPDWLVFKHP�&RPSXWHUPRGHOO�ILQGHW�1LFKWZHL�7 EHGHXWHW�MHW]W�DOVR�DXFK�ZHL���GHQQ�ELVKHU�ZXUGH�DOOJHPHLQ�UHGXNWLRQLVWLVFKH�)RUVFKXQJ�DXI�GLHVH�:HLVH�GHILQLHUW�'DV� ZDV� DOOWDJVVSUDFKOLFK� XQWHU� GHP� %HJULII� QLFKW�UHGXNWLRQLVWLVFKHU�)RUVFKXQJ� JHID�W� ZLUG�� ZLUG� YRQ� GHQ� $XWRUHQ� HQWVSUHFKHQG� �PLW� GHP�%HJULII� +ROLVPXV7 EHOHJW�� 8QG� LKUHQ� QHX� GHILQLHUWHQ� QLFKW�UHGXNWLRQLVWLVFKHQ7 )RUVFKXQJVDQVDW]�VWHOOHQ�GLH�$XWRUHQ�HQWVSUHFKHQG�H[SOL]LW�LQ�*HJHQVDW]�]X�KROLVWLVFKHQ7 $QVlW]HQ��6R�NRPPW�HV�LQ�GLHVHP�$UWLNHO� DXFK� ]X� GHU� $EVXUGLWlW�� GD�� HV� UHGXNWLRQLVWLVFKH7)RUVFKXQJVDQVlW]H� JLEW�� QLFKW�UHGXNWLRQLVWLVFKH7 )RUVFKXQJVDQVlW]H�XQG� DX�HUGHP� KROLVWLVFKH7 $QVlW]H�� GLH� ZLH� DXVJHI�KUW� DEJHOHKQW�ZHUGHQ�(V�JLEW�DOVR�ZHL�7��QLFKW�ZHL�7 XQG�DQGHUHV�:REHL�HV�MD�ULFKWLJ�ZlUH�GHU�/RJLN�YRP�$XVJHVFKORVVHQHP�'ULWWHQ�� DOVR�GHP� 'HQNHQ�� GDV� HWZDV� HQWZHGHU� $ VHLQ� PX�� RGHU� 1LFKW�$ � ]X�ZLGHUVSUHFKHQ�� 1XU� JODXEH�ZLU� QLFKW�� GD�� GLHV� GLH� $XWRUHQ� WDWVlFKOLFK�EHDEVLFKWLJW�KDWWHQ�
'LH�GHXWOLFK�JHZRUGHQH�8PZLGPXQJ�YRQ�%HJULIIHQ��GLH�9HUZHQGXQJ�YRQ�%HJULIIHQ� DXV� VXENXOWXUHOOHQ� .RQWH[WHQ� ]XU� $XIZHUWXQJ� QHXHU71DWXUZLVVHQVFKDIWVDQVlW]H� XQG� 7HFKQRORJLHQ�� RKQH� GDV� GLHV� HLQHU�VXEVWDQWLHOOHQ� bQGHUXQJ� GHV� 'HQNHQV� XQG� +DQGHOQV� HQWVSUHFKHQ�Z�UGH�� LVW� JHUDGH� LQ� GHQ� HQJ� PLW� GHU� &RPSXWHUWHFKQLN� YHUEXQGHQHQ�$QVlW]HQ� �EOLFK�� (V� LVW� ZLFKWLJ�� GD�� $QDUFKLVW,QQHQ�� GLH� HPDQ]LSDWLYH�/LQNH� RGHU� HLQIDFK� NULWLVFK� GHQNHQGH� XQG� KDQGHOQGH� 0HQVFKHQ� VLFK�QLFKW� LKUH� %HJULIIH� DXV� GHU� +DQG� QHKPHQ� ODVVHQ�� RGHU� JDU� GLHVH�JHZHQGHWHQ�%HJULIIH�DXV�GHQ�QHXHQ7 1DWXUZLVVHQVFKDIWHQ�PLW�DOO�LKUHQ�UHDNWLRQlUHQ� ,QKDOWHQ� XQNULWLVFK� �EHUQHKPHQ� RGHU� =XODVVHQ� GDV�SROLWLVFKH�%HJULIIH�ZLH�]�%��
6HOEVWRUJDQLVDWLRQ
�LQ�GLHVHP�HQWSROLWLVLHUWHQ�UHGX]LHUWHQ�6LQQ�XPJHVFKULHEHQ�ZHUGHQ�

��VLHKH��%UXJJHPDQ��)�-����:HVWHUKRII��+�9����%RRJHUG��)�&���%LR&RPSOH[LW\��D�SOXUDOLVW�UHVHDUFK�VWUDWHJ\�LV�QHFHVVDU\�IRU�D�PHFKDQLVWLF�H[SODQDWLRQ�RI�WKH��OLYH��VWDWH � LQ��3KLORVRSKLFDO�3V\FKRORJ\ 9RO�����1R�����/RQGRQ�����
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����� ZDUQWH� GLH� IHPLQLVWLVFKH� 1DWXUZLVVHQVFKDIWVNULWLNHULQ� XQG�3K\VLNHULQ� 5RVHPDULH� 5�EVDPHQ� LQ� GHQ� EHLWUlJHQ� ]XU� IHPLQLVWLVFKHQ�WKHRULH� XQG� SUD[LV 1U�� ��� EHUHLWV� YRU� GLHVHQ� 8PZLGPXQJHQ� YRQ�%HJULIIHQ�GXUFK�GLH�6\VWHP7WKHRULH�XQG�LKUH�HVRWHULVFKHQ�9DULDQWHQ�DP�%HLVSLHO�HLQHU�.ULWLN�YRQ�7H[WHQ�)ULWMRI�&DSUDV�XQG�,O\D�3ULJRJLQH�,VDEHOOH�6WHQJHUV��'HU�7LWHO� LKUHV�7H[WHV� KLH��'HU�:ROI� KDW�.UHLGH�JHIUHVVHQ� �EHZDKUW�HXHU�0L�WUDXHQ�JHJHQ�EHU�GHU�:LVVHQVFKDIW���� GLHV�LVW�KHXWH�DNWXHOOHU�DOV�GDPDOV�/HLGHU� PX�� LP� 5�FNEOLFN� NRQVWDWLHUW� ZHUGHQ�� GD�� GLHVH�KHUUVFKDIWVDIILUPDWLYH�:HLFKVS�OXQJ� GHU� 1DWXUZLVVHQVFKDIWHQ� XQG� GHU�7HFKQRORJLH� HUIROJUHLFK� ZDU� XQG�PLW� GD]X� EHLJHWUDJHQ� KDW�� GDV� JUR�H�%HUHLFKH�NULWLVFKHQ�'HQNHQV�EH]RJHQ�DXI�GLH�1DWXUZLVVHQVFKDIWHQ��]�%��E]JO��GHU�0HGL]LQDOLVLHUXQJ�'LV]LSOLQLHUXQJ�XQG�=XULFKWXQJ�GHV�.|USHUV��YHUORUHQJHJDQJHQ�VLQG��XQG�GDV�WHFKQLVFKH�XQG�QDWXUZLVVHQVFKDIWOLFKH�(QWZLFNOXQJHQ� YRQ� 9LHOHQ� ZLHGHU� XQKLQWHUIUDJW� DOV� DOWHUQDWLYORV�KLQJHQRPPHQ�ZHUGHQ�
8P� VR� ZLFKWLJHU� LVW� GLHVH� 7KHRULHQ� QLFKW� DXFK� QRFK� LQ� GHU�*HVHOOVFKDIWVNULWLN� ]X� �EHUQHKPHQ�� 8QG� LQ� GHU� 7HFKQLN� XQG� GHQ�1DWXUZLVVHQVFKDIWHQ�PX��DXI�UDGLNDOHU�JHVHOOVFKDIWVNULWLVFKHU�%DVLV�GLH�.ULWLN�HUQHXHUW�ZHUGHQ�
'LHV�LVW�QLFKW�QXU�HLQ�3UREOHP�GHU�V\VWHPWKHRUHWLVFKHQ�$QVlW]H�VRQGHUQ�DXFK� GHU� .\EHUQHWLN� XQG� DQGHUHU� UHWRULVFK� ZHLFKJHVS�OWHU�1DWXUZLVVHQVFKDIWVDQVlW]H�PLW� LKUHP���HU�1HXVSUHFK� LQVEHVRQGHUH� LP�.RQWH[W�GHU�,QIRUPDWLN��$XFK�DXI�GLHVH�$QVlW]H�XQG�LKUH�)UDJZ�UGLJNHLW�ZXUGH�VFKRQ�IU�K�YRQ�IHPLQLVWLVFKHU�6HLWH�KLQJHZLHVHQ�6R�EHVFKUHLEW�&KULVWHO�.XPEUXFN�LQ�HLQHP�$XIVDW]�DXV�GHQ�VSlWHQ���HU�-DKUHQ�PLW� GHP�7LWHO� �.ULWLVFKH�$XVHLQDQGHUVHW]XQJ�PLW� JDQ]KHLWOLFKHQ�,QIRUPDWLNNRQ]HSWHQ� GLH� 9HUGUHKXQJ� YRQ� %HJULIIHQ� ZLH� +ROLVPXV� XQG�*DQ]KHLWOLFKNHLW� EHL� JOHLFK]HLWLJHU� $EZHUWXQJ� TXDOLWDWLYHU� (UNHQQWQLVVH�XQG� GLH� UHGXNWLRQLVWLVFKH� 9HUHQJXQJ� GHU� %HJULIIH� =\NOXV� XQG�6HOEVWUHIHUHQWLDOLWlW�LQVEHVRQGHUH�LQ�GHU�.\EHUQHWLN��6R�ZLUG�GHU�=\NOXV��GHU� ]�%�� DOV� ZHLEOLFKHU� =\NOXV� DXFK� GLH� 6FKDIIXQJ� YRQ� 1HXHP�� ]�%��/HEHQ�� DXV� GHU� .RPSOHPHQWDULWlW� EHVFKUHLEW�� LQ� GHU� .\EHUQHWLN� HLQ]LJ�XQG� DOOHLQ� DXI� GLH� %HGHXWXQJ� GHU� 5HSURGXNWLRQ� YRQ� *OHLFKI|UPLJNHLW��]�%�� GXUFK� HLQ� U�FNJHNRSSHOWHV� +HL]N|USHUYHQWLO�� XPJHVFKULHEHQ��*OHLFK]HLWLJ�ZLUG�DEHU�EHZX�W�GLH�.RQQRWDWLRQ�GHU�ZHLWHUHQ�%HGHXWXQJ�GLHVHV� %HJULIIHV� JHQXW]W� XP� LQ� GLHVHP� N\EHUQHWLVFKHP� .RQWH[W� YRQ�HLQHU�)HPLQLVLHUXQJ�GHU�,QIRUPDWLN�]X�VFKUHLEHQ���8OULNH� (UE� VFKULHE� HQWVSUHFKHQG� ����� �'DV� 0lUFKHQ� YRP� VDQIWHQ�&RPSXWHU�����LQ�GHP�VLH�VFKRQ�GDPDOV�NODUVWHOOWH��GD��&RPSXWHU�VFKRQ�YRQ� GHU� +DUGZDUH� DXVJHKHQG� PLW� TXDOLWDWLYHQ� (UIDKUXQJHQ� QLFKWV�DQIDQJHQ� N|QQHQ�� 8QG�� GD�� JHUDGH� GLH� GXUFK� � GLH� $QZHQGXQJ� YRQ�&RPSXWHUQ� HU]ZXQJHQH� 5HGXNWLRQ� DXI� TXDQWLWDWLYH� 0H�JU|�HQ� HLQ�ZHVHQWOLFKHQ� 7HLO� LKUHU� $WWUDNWLYLWlW� I�U� LKUH� 1XW]XQJ� LP� 5DKPHQ� YRQ�+HUUVFKDIWVYHUKlOWQLVVHQ�DXVPDFKW�

��5�EVDPHQ��5RVHPDULH�� �'HU�:ROI�KDW�.UHLGH�JHIUHVVHQ�� EHZDKUW�HXHU�0L�WUDXHQ�JHJHQ�EHU�GHU�:LVVHQVFKDIW�� � LQ��EHLWUlJH�]XU�IHPLQLVWLVFKHQ�WKHRULH�XQG�SUD[LV 1U����� )UDQNIXUW�D�0��������,Q HLQHP�lKQOLFKHQ�DEHU�QLFKW�JDQ]�VR�UHGXNWLRQLVWLVFKHP�6LQQ�ZLUG�GHU�%HJULII�=\NOXV�DXFK�LQ�GHU�6\VWHPELRORJLH�E]JO��GHU�=HOOH�YHUZHQGHW���(UE��8OULNH�� �'DV�0lUFKHQ�YRP�VDQIWHQ�&RPSXWHU� � LQ��:HLEOLFKNHLW�LQ�GHU�0RGHUQH � 7�ELQJHQ�����
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$XFK� GLH� 6\VWHP7WKHRULH� LVW� QLFKW� WROO�� ZHLEOLFK�� JDQ]KHLWOLFK��QLFKWUHGXNWLRQLVWLVFK��6LH� LVW� LP�*HJHQWHLO� JHQDXVR� UHGXNWLRQLVWLVFK�ZLH�GLH� NODVVLVFKH� 1DWXUZLVVHQVFKDIW�� 1HX� LVW� QXU�� GD�� PLW� LKU� QXQ� DXFK�3UREOHPH�UHGXNWLRQLVWLVFK�QlKHUXQJVZHLVH�DEJHKDQGHOW�ZHUGHQ�N|QQHQ�I�U� GLH� HV� ELVKHU� DQ� GHQ� SDVVHQGHQ� PDWKHPDWLVFKHQ� 0RGHOOHQ�PDQJHOWH�� 6LH� LVW� DOVR� HLQH� $XVZHLWXQJ� GHU� +HUUVFKDIW� PDWKHPDWLVFK�UHGXNWLRQLVWLVFKHU�(UNHQQWQLVDQVlW]H�
:HQQ� GLH� KLHU� EHVFKULHEHQHQ� 7KHRULHDQVlW]H� XQNULWLVFK� XQG� RKQH�%HZX�WVHLQ� I�U� LKUH� VHKU� EHJUHQ]WH� 5HLFKZHLWH� LQ� SROLWLVFKHQ�'LVNXVVLRQHQ� ]XU� $UJXPHQWDWLRQ� JHQXW]W� ZHUGHQ� LVW� GDV� PHKU� DOV�SUREOHPDWLVFK�)�U� HLQHQ� %�URNUDWHQ� ZLH� 1LNODV� /XKPDQQ� PDJ� HLQ�V\VWHP7WKHRUHWLVFKHU�$QVDW]�6LQQ�PDFKHQ�� DEHU� GLH�7KHRULHQ�� GLH�ZLH�GLH� 6\VWHP7WKHRULH� DXI� GLH� 2SWLPLHUXQJ�� DXI� 5HJXODWLRQ�� GXUFK�+HUUVFKDIW� DXVJHULFKWHW� VLQG�� WDXJHQ� QLFKW� XP� GLH� %HIUHLXQJ� YRQ�+HUUVFKDIW� ]X� GHQNHQ�� 'HVKDOE� VLQG� 7KHRULHDQVlW]H� ZLH� GLH� .ULWLVFKH�7KHRULH� �$GRUQR�� +RUNKHLPHU�� ���� RGHU� GLH� SRVWVWUXNWXUDOLVWLVFKHQ�7KHRULHDQVlW]H� �)RXFDXOW�� .ULVWHYD�� ,ULJDUD\�� %DXGULOODUG�� %XWOHU�� ���� VR�ZLFKWLJ��GLH�VLFK�H[SOL]LW�GXUFK�LKUH�+HUUVFKDIWVNULWLN�DXV]HLFKQHQ��1XU�LQ�LKQHQ�N|QQHQ�$QVlW]H�YRQ�%HIUHLXQJ�NRQNUHW�JHGDFKW�ZHUGHQ�'LH�7KHRULHQ�ZLH�GLH�6\VWHP7WKHRULH��GLH�6SLHO7WKHRULH��XVZ��VLQG�]XP�7HLO� LQ� GHU� /DJH� PHQVFKOLFKHV� 9HUKDOWHQ� XQWHU� VHKU� UHVWULNWLYHQ�5DQGEHGLQJXQJHQ� LQ� 1lKHUXQJ� JXW� ]X� EHVFKUHLEHQ�� G�K�� VLH� VLQG� ]XU�(UNOlUXQJ�YRQ�9HUKDOWHQVZHLVHQ�JXW� LQ�6LWXDWLRQHQ� LQ�GHQHQ�0HQVFKHQ�GLH� 0|JOLFKNHLW� ]XU� IUHLHQ� (QWVFKHLGXQJ� ZHLWHVWJHKHQG� JHQRPPHQ�ZXUGH� XQG� :LGHUVWDQG� QLFKW� VWDWWILQGHW�� =XP� 7HLO�� .\EHUQHWLN� XQG�6SLHO7WKHRULH�� VLQG� VLH� GDI�U� H[SOL]LW DOV� 7HLO� PLOLWlULVFKHU� )RUVFKXQJ�HQWZLFNHOW� ZRUGHQ�� (LQH� ZLGHUVWlQGLJH� SROLWLVFKH� 3UD[LV� Ol�W� VLFK� LQ�GLHVHQ�0RGHOOHQ� DEHU� QLFKW� GHQNHQ�� 'LH� 9HUZHQGXQJ� VROFKHU�0RGHOOH�I�KUW� LQ� HLQHU� OLQNHQ� SROLWLVFKHQ� 'LVNXVVLRQ� VR� ]X� HLQHU� Y|OOLJ�LQDN]HSWDEOHQ�(LQVFKUlQNXQJ�SROLWLVFKHU�+DQGOXQJVP|JOLFKNHLWHQ�)�U�9LYLDQ�6REFKDN�]�%�� ]HLFKQHQ�VLFK�GLH�0RGHOOH�GHU�&KDRV7WKHRULH�YLHO�HKHU�GXUFK�LKU��6FKUHFNHQVSRWHQWLDO >DXV@�DOV�GXUFK�LKUH�DQDO\WLVFKH�6FKlUIH� >��@�� GHQQ� LKU� SROLWLVFK� 8QEHZX�WHV� DSSHOOLHUW� DQ� IDVFKLVWLVFKH�6HKQV�FKWH��� GD� �GLH� )DV]LQDWLRQ� GHU� &KDRV7�7KHRULH� MD� JHUDGH� GDULQ�>EHVWHKW@�� GD�� VLH� HLQH� /�JH� PRGHOOLHUW�� GD�� VLH� HLQH� YLUWXHOOH� :HOW7NRQVWUXLHUW�� LQ�GHU�%HKHUVFKEDUNHLW� XQG�2UGQXQJ��EHU�1DWXU�XQG�=XIDOO�WULXPSKLHUHQ�� DXFK�ZHQQ�VLH�VLH�YRUDXVVHW]HQ����.DWMD� 'LHIHQEDFK� VWHOOW� IHVW�� GD�� PLW� GLHVHQ� 7KHRULHQ� HLQ��+\SHUIRUPDOLVPXV� LQ� GHQ� *HVHOOVFKDIWVWKHRULHQ� DXIWDXFKW�� �GHU� GHQ�%OLFNZLQNHO� DXI� GLH� 6WUXNWXU� YRQ� 6\VWHPHQ7 NRQ]HQWULHUW�� DXI� LKUH�5HJHOZHUNH�� DXI� GLH� 6WHXHUXQJ�� GLH� (YROXWLRQ7 XQG� VWUDWHJLVFKH�2SHUDWLRQDOLWlW� YRQ� 6\VWHPHQ7�� 0LW� GHU� =HLW� LVW� HLQH� XQHQGOLFKH� .HWWH�YRQ� DQDORJHQ� 6\VWHP7EHVFKUHLEXQJHQ� HQWVWDQGHQ�� gNRQRPLVFKH�3UR]HVVH� �YRU� DOOHP� $NWLHQPlUNWH�� WUDQVQDWLRQDOH� .RQ]HUQH� XQG�:HOWPDUNW���XUEDQH�3UR]HVVH� �DOVR�6WUD�HQYHUNHKU�XQG�6WDGWV\VWHPH���N|USHUOLFKH� 3UR]HVVH� �,PPXQV\VWHP�� *HQRP�� *HKLUQ�� GLH� (QWVWHKXQJ�XQG� '\QDPLN� YRQ� .UDQNKHLWHQ� ZLH� .UHEV�� JHQDXVR� ZLH� GDV�6R]LDOYHUKDOWHQ� YRQ� ,QVHNWHQ� RGHU� GDV�:HWWHU�ZHUGHQ� DOV� G\QDPLVFKH�6\VWHPH7 EHVFKULHEHQ�� 'LHVH� %HVFKUHLEXQJ� LVW� LGHRORJLVFK�� ZHLO� VLH�QLFKW�QDFK�GHU�JHVFKLFKWOLFKHQ�.RQVWUXNWLRQ�YRQ�6\VWHPHQ�IUDJW��XP�VLH�

��6REFKDFN��9LYLDQ�� �$OO�7KHRULHQ� � LQ��*XPEUHFKW��8OULFK���3IHLIIHU��.��/XGZLJ��+�*���� 3DUDGR[LHQ�'LVVRQDQ]HQ�=XVDPPHQEU�FKH � )UDQNIXUW�����



��

HPDQ]LSDWRULVFK�]X�YHUlQGHUQ��VRQGHUQ�GLH�JHVFKLFKWOLFKH�.RQVWUXNWLRQ�EHREDFKWHW��XP�LKUH�)XQNWLRQVORJLN�XQG�(IIL]LHQ]�DXI]XVFKUHLEHQ��DOV�HLQ�5HVHUYRLU�YRQ�IOH[LEOHQ�5HJHOQ��GDV�VLFK�ZLHGHU�PLW�DQGHUHQ�6\VWHPHQ7DEJOHLFKHQ�Ol�W����,P� ([WUHP� I�KUW� GLHV�� ZLH� .DWMD� 'LHIHQEDFK� DP� %XFK� 
'DV� (QGH� GHU�.RQWUROOH
 YRQ� .HYLQ� .HOO\� DXVI�KUW�� ]XU� )HLHU� GHU� %LRORJLVLHUXQJ� GHU�*HVHOOVFKDIW���1DWXU7 LVW >LQ�GLHVHU�,GHRORJLH@�HLQ�LQWHOOLJHQWHV7 6\VWHP7��YRQ� GHP� ZLU� JHQDXVR� OHUQHQ� N|QQHQ�� ZLH� ZLU� HV� QHXHUILQGHQ� XQG�YHUEHVVHUQ� P�VVHQ�� gNRQRPLH� XQG� 7HFKQLN� ZHUGHQ� LP�*HJHQ]XJ� ]X�1DWXU7WDWVDFKHQ�� EHL� GHQHQ� QLFKW� LKUH� SROLWLVFKH�9HUlQGHUXQJ� VRQGHUQ�LKUH�2SWLPLHUXQJ�YRQ�,QWHUHVVH�LVW����(LQH� /RJLN�� GLH� ZLH� VFKRQ� GDUJHVWHOOW�� DXFK� GHP� 'HQNHQ� GHU� 7KHRULH�]XP��*HQHWLF�$OJRU\WKP� ]XJUXQGH�OLHJW�
'LHVH�7KHRULHQ�LQ�QDLYHU�:HLVH�LQ�DQDUFKLVWLVFKHQ��OLQNHQ�RGHU�DXFK�QXU�HPDQ]LSDWRULVFKHQ� 6FKULIWHQ�� ZLH� ]�%�� GHU� 6FKULIW� �6XUIHQGH�6FKPHWWHUOLQJH� LP� SROLWLVFKHQ� &KDRV� GHV� 3DFNSDSLHU� 9HUODJHV��DXI]XJUHLIHQ�XQG�]X�IHLHUQ�LVW�]XPLQGHVW�IDKUOlVVLJ�
:R]X��EHUKDXSW�GLH�5HGXNWLRQ�YRQ�0HQVFKHQ�DXI�)RUPDOLVPHQ"
5HGXNWLRQLVWLVFKH� $QVlW]H� VLQG� LPPHU� 7HLO� HLQHU� +HUUVFKDIWVSUD[LV�� ,Q�GHU� 7HFKQRORJLHHQWZLFNOXQJ�� GLH� VFKOLH�OLFK� DOV� *UXQG]ZHFN�+HUUVFKDIWVDXV�EXQJ��EHU�1DWXU�KDW��PDJ�5HGXNWLRQLVPXV�QRFK�HLQHQ�6LQQ� KDEHQ�� I�U� $QDUFKLVW,QQHQ� XQG� DQGHUH� 0HQVFKHQ�� GLH�KHUUVFKDIWVIUHLH� JHVHOOVFKDIWOLFKH� =XVWlQGH� DQVWUHEHQ�� P��WHQ�IRUPDOLVWLVFKH� 5HGXNWLRQHQ� DXI� 0HQVFKHQ� DQJHZDQGW� LPPHU�LQDN]HSWDEHO� VHLQ�� (V� VHL� GHQQ� HV� JHKW� DXFK� LKQHQ� PHKU� XP� GLH�5HSURGXNWLRQ� LKUHU� 
PlQQOLFKHQ
�� ,GHQWLWlW�� GXUFK� GLH� PDWKHPDWLVLHUWH�9HUREMHNWLYLHUXQJ�YRQ�0HQVFKHQ�XQG�*UHQ]]LHKXQJHQ�

'RFK�HV�ZLUG� LPPHU�GD]X�NRPPHQ�GDV�GLH�0HQVFKHQ�XQG�'LQJH��GLH� LQ� GLHVHP� 6LQQ� UHGXNWLRQLVWLVFK� REMHNWLYLHUW� ZHUGHQ�� GLHVH�2EMHNWLYLHUXQJ�XQWHUODXIHQ�ZHUGHQ��'LH�)LJXUHQ�DXV�GHP�%�0RYLH�YHUODVVHQ� IU�KHU� RGHU� VSlWHU� GLH� /HLQZDQG� XQG� EHJLQQHQ� HLQ�(LJHQOHEHQ�� -HGHU� UHGXNWLRQLVWLVFKH� :LVVHQVFKDIWVDQVDW]� ZLUG�IU�KHU�RGHU�VSlWHU�GLVIXQNWLRQDO��GD�DQ�LUJHQGHLQHP�3XQNW�GDV�QLFKW�LQ� GHQ� )RUPHOQ� %HU�FNVLFKWLJWH� GLH� ZHLWHUH� +DQGOXQJ� ]X�EHVWLPPHQ�EHJLQQW��'DV�LVW�GLH�)XUFKW�GHV�7HFKQLNHUV�YRU�GHU�:HOW�XQG�XQVHUH�+RIIQXQJ�
)LQ

��'LHIHQEDFK��.DWMD�� �.RQWUROOH��.XOWXUDOLVLHUXQJ��1HROLEHUDOLVPXV�� GDV�,QWHUQHW�DOV�9HUVWlUNHU� � LQ��QHWWLPH��+*��� 1HW]NULWLN � %HUOLQ�������JOHLFKHU�$UWLNHO�ZLH�LQ�GHU�YRKHUJHKHQGHQ�)X�QRWH���VLHKH�)X�QRWH���
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=X�GHQ�$XWRUHQ
-|UJ�'MXUHQ KDW� 6R]LDOSV\FKRORJLH� XQG� 3K\VLN� VWXGLHUW� XQG� VHW]W� VLFK�VHLW�FD�����-DKUHQ�PLW�)UDJHQ�GHU�1DWXUZLVVHQVFKDIWVNULWLN�DXVHLQDQGHU��$QDUFKLVW��$XWRU�GHU�JUDVZXU]HOUHYROXWLRQ�
2ODI� :HLVV� KDW� 3K\VLN� VWXGLHUW� XQG� KDW� LQ� ZLVVHQVFKDIWOLFKHQ�$UEHLWVJUXSSHQ� I�U� QLFKWOLQHDUH� '\QDPLN� XQG� I�U� WKHRUHWLVFKH� %LRORJLH�GHQ� )RUVFKXQJVDOOWDJ� NHQQHQJHOHUQW�� $UEHLWHW� ]XU� =HLW� DOV�ZLVVHQVFKDIWOLFKHU�0LWDUEHLWHU�LQ�HLQHU�$UEHLWVJUXSSH�I�U�'DWHQDQDO\VH�
8ZH�:HQGOLQJ KDW�%LRORJLH�VWXGLHUW�XQG�ODQJH�LQ�ELRPHGL]LQLVFKHQ�)RUVFKXQJVLQVWLWXWHQ�]XU�,PPXQRORJLH�JHDUEHLW��,VW�DUEHLWVORV�

.RQWDNW�$.�$OWHUQDWLYH�1DWXUZLVVHQVFKDIWHQ1DWXUZLVVHQVFKDIWOLFKH�$OWHUQDWLYHQF�R�...�H�9�6FKZDU]HU�%lU��������+DQQRYHUDN�DQQD#DN�DQQD�RUJ1HW]VHLWH��KWWS���DN�DQQD�RUJ
$XI� XQVHUHU� 1HW]VHLWH� ILQGHW� ,KU� QRFK� HLQ� 7KHVHQSDSLHU� ]XU� .ULWLN� GHU�%0%)�%URVFK�UH�XQG�DX�HUGHP�HLQHQ�/LQN�]X�GLHVHU�%URVFK�UH�


