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$VSOHQLDFHDH��DQG�LWV�LPSOLFDWLRQV�IRU�ELRJHRJUDSK\��6\VWHPDWLF�%RWDQ\�����������±�����/DUDPLH� �:<�� ������ ± 0LW� GHU� DQJHZDQGWHQ�0HWKRGLN� OlVVW� VLFK� GLH� 6HOEVWVWlQGLJNHLW�YRQ�&HWHUDFK�XQG�3K\OOLWLV��]ZHLHU�VR�JHQDQQWHU�6DWHOOLWHQJDWWXQJHQ�YRQ�$VSOHQLXP��QLFKW�EHVWlWLJHQ��&DPSDQXODFHDH��:>LOOLDP@�0��0��(GGLH��7>DW\DQD�9�@�6KXONLQD��->RKQ�)�@�*DVNLQ��5��&��+DEHUOH�	�5>REHUW@�.��-DQVHQ��3K\ORJHQ\�RI�&DPSDQXODFHDH�V��VWU��LQIHUUHG�IURP�LWV�VH�TXHQFHV� RI� QXFOHDU� ULERVRPDO� '1$�� $QQDOV� RI� WKH� 0LVVRXUL� %RWDQLFDO� *DUGHQ�����������±�����6W��/RXLV� ������ ± 'LH�8QWHUVXFKXQJ�GHU�'1$�YRQ��� $UWHQ�GHU�*ORFNHQEOX�PHQJHZlFKVH�HUJDE��GDVV�*DWWXQJHQ�ZLH�/HJRXVLD�XQG�3K\WHXPD�PLW�7HLOHQ�GHU�*DWWXQJ�&DPSDQXOD�� GDUXQWHU� &��URWXQGLIROLD� XQG� &��SHUVLFLIROLD�� QlKHU� YHUZDQGW� VLQG� DOV� PLW�HWZD�GHP�9HUZDQGWVFKDIWVNUHLV�XP�&��JORPHUDWD�XQG�&��ODWLIROLD��7D[RQRPLVFKH�.RQVH�TXHQ]HQ� ZHUGHQ� QRFK� DEJHOHKQW�� VRODQJH� QLFKW� ZHLWHUH� 6LSSHQ� GHU� )DPLOLH� XQWHUVXFKW�ZRUGHQ�VLQG��&DUH[��0��+HQGULFKV��)>UDQ]@�2EHUZLQNOHU��'��%HJHURZ�	�5��%DXHU�5���&DUH[��VXEJHQXV�&DUH[� �&\SHUDFHDH��± $�SK\ORJHQHWLF�DSSURDFK�XVLQJ�,76�VHTXHQFHV��3ODQW�6\VWHPDWLFV�DQG�(YROXWLRQ������±�������±�����:LHQ��-XQL�������± ,Q�GHU�PLW���� $UWHQ��GDUXQWHU�YLH�OHQ�HLQKHLPLVFKHQ��EUHLW�DQJHOHJWHQ�6WXGLH�ZLUG�GLH�6HNWLRQVJOLHGHUXQJ�GHU�8QWHUJDWWXQJ�&DUH[��9HUVFKLHGHQlKULJH�6HJJHQ��JHSU�IW��0HKUHUH�*UXSSHQ��HWZD�GLH�9HVLFDULDH��3KD�FRF\VWLV� �PLW� &��DFXWD�� &��QLJUD� XQG� 9HUZDQGWHQ�� XQG� &HUDWRF\VWLV� �PLW� &��IODYD� XQG�9HUZDQGWHQ�� HUZLHVHQ� VLFK� DOV� KRPRJHQ��ZRJHJHQ� DQGHUH�ZLH� GLH�0RQWDQDH� XQG�'LJL�WDWDH� PHKUHUH�� RIIHQEDU� QLFKW� QlKHU� YHUZDQGWH� $UWHQJUXSSHQ� XPIDVVHQ�� 'LH� 5HVXOWDWH�ZHUGHQ�DOV�+LQZHLVH�I�U�ZHLWHUH�8QWHUVXFKXQJHQ�JHZHUWHW��GHQQ�ÄGLH�,76�5HJLRQ�OLHIHUW�QLFKW�JHQ�JHQG�SK\ORJHQHWLVFKH� ,QIRUPDWLRQ��XP�GLH�%H]LHKXQJHQ�]ZLVFKHQ�GHQ�6HNWLR�QHQ�GHU�8QWHUJDWWXQJ�&DUH[�YROOVWlQGLJ�]X�NOlUHQ³��(TXLVHWXP�� -HDQ�0LFKHO� *XLOORQ�� 3K\ORJHQ\� RI� +RUVHWDLOV� �(TXLVHWXP�� EDVHG� RQ� WKH�FKORURSODVW�USV��JHQH�DQG�DGMDFHQW�QRQFRGLQJ�VHTXHQFHV��6\VWHPDWLF�%RWDQ\�����������±�����/DUDPLH��:<��������± 'LH�(UJHEQLVVH�VSUHFKHQ�JHJHQ�GLH�JHOHJHQWOLFK�YRUJHQRP�PHQH�$XIWHLOXQJ�LQ�GLH�]ZHL�*DWWXQJHQ�(TXLVHWXP��LP�HQJHQ�6LQQ��XQG�+LSSRFKDHWH�*DJHD��$>QJHOD@�3HWHUVRQ��(>LOHHQ@�.RFK��+>HLQR@�-RKQ�	�->HQV@�3HWHUVRQ��$�PROHFXODU�SK\ORJHQ\�RI�WKH�JHQXV�*DJHD��/LOLDFHDH��LQ�*HUPDQ\�LQIHUUHG�IURP�QRQ�FRGLQJ�FKORUR�SODVW� DQG�QXFOHDU�'1$�VHTXHQFHV��3ODQW�6\VWHPDWLFV�DQG�(YROXWLRQ������±�������±�����:LHQ��0DL�������± 'LH�8QWHUVXFKXQJ�ZDU�DQJHOHJW��HLQLJH�RIIHQH�)UDJHQ�LQ�GHU�*DWWXQJ�*DJHD� LQ�'HXWVFKODQG� ]X� NOlUHQ�� 6lPWOLFKH� 6LSSHQ�� DEJHVHKHQ�GLH� QXU� DXV� GHP�$OOJlX�EHNDQQWH� *��IUDJLIHUD�� ZXUGHQ� EHU�FNVLFKWLJW�� 'DV� 0DWHULDO� VWDPPW� �EHUZLHJHQG� DXV�2VWGHXWVFKODQG�� HLQLJH�+HUN�QIWH� DXFK� DXV�5KHLQKHVVHQ��%HL�*��ERKHPLFD� N|QQHQ� ]ZHL�6LSSHQ� XQWHUVFKLHGHQ� ZHUGHQ�� GLH� DXI� GHU� %DVLV� PROHNXODUHU� XQG�PRUSKRORJLVFKHU� %H�IXQGH�DP�EHVWHQ�DOV�8QWHUDUWHQ�HLQJHVWXIW�ZHUGHQ��ERKHPLFD�XQG�VD[DWLOLV���1HX�LVW��GDVV�LQ�5KHLQKHVVHQ��ZR�ELVKHU�QXU�GLH�8QWHUDUW�VD[DWLOLV�EHNDQQW�ZDU��DXFK�GLH�DQGHUH�8QWHU�DUW�QDFKJHZLHVHQ�ZXUGH��+DDUEHUJ�EHL�1HX�%DPEHUJ���)�U�*��SRPHUDQLFD�ZLUG�GLH�VFKRQ�IU�KHU� YHUPXWHWH� K\EULGRJHQH� (QWVWHKXQJ� DXV� GHU� .UHX]XQJ� YRQ� *��SUDWHQVLV� XQG�*��OXWHD� EHVWlWLJW�� ZREHL� GLH� ]ZHLWH� $UW� DOV� 3ROOHQOLHIHUDQWLQ� YHUPXWHW�ZLUG�� 6R]XVDJHQ�QHEHQEHL�ZXUGH�DXFK�GLH�=XJHK|ULJNHLW�GHU�PHGLWHUUDQHQ�)DOWHQOLOLH��*��JUDHFD���GLH�RIW�LQ�GLH�*DWWXQJ�/OR\GLD�JHVWHOOW�ZLUG��]X�*DJHD�EHVWlWLJW��
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/HJXPLQRVDH��*HQLVWHDH��&>ULVWLQD@�3DUGR��3>DORPD@�&XEDV�	�+>LNPDW@�7DKLUL��0ROHFX�ODU�SK\ORJHQ\�DQG�V\VWHPDWLFV�RI�*HQLVWD��/HJXPLQRVDH��DQG�UHODWHG�JHQHUD�EDVHG�RQ�QX�FOHRWLGH� VHTXHQFHV� RI� QU'1$� �,76� UHJLRQ�� DQG� FS'1$� �WUQ/�WUQ)� LQWHUJHQLF� VSDFHU���3ODQW�6\VWHPDWLFV�DQG�(YROXWLRQ��������±�����:LHQ�������± ,P�+LQEOLFN�DXI�PLWWHOHXUR�SlLVFKH�7D[D� LVW�EHL�GLHVHU�8QWHUVXFKXQJ� OHGLJOLFK�GLH�6WHOOXQJ�GHV�)O�JHO�*LQVWHUV�YRQ�5HOHYDQ]��GHU�LPPHU�QRFK�LQ�YLHOHQ�)ORUHQ�LQ�GLH�*DWWXQJ�&KDPDHVSDUWLXP�JHVWHOOW�ZLUG��(U�JHK|UW�GLHVHU�6WXGLH�]XIROJH�MHGRFK�HLQGHXWLJ�LQ�HLQH�*UR�JDWWXQJ�*HQLVWD��(QWVWDQGHQ�VHL� GLH� $UW� P|JOLFKHUZHLVH� GXUFK� +\EULGLVLHUXQJ� ZHLWHU� HQWIHUQW� VWHKHQGHU� 9HUZDQGW�VFKDIWVNUHLVH�HEHQGLHVHU�*DWWXQJ��/HJXPLQRVDH�� 7ULIROLHDH�9LFLHDH��.HOO\� 3�� 6WHHOH� 	� 0DUWLQ� )�� :RMFLHFKRZVNL�� 3K\�ORJHQHWLF�DQDO\VLV�RI�WULEHV�7ULIROLHDH�DQG�9LFLHDH��EDVHG�RQ�VHTXHQFHV�RI�WKH�SODVWLG�JHQH�PDW.� �3DSLOLRQRLGHDH�� /HJXPLQRVDH��� $GYDQFHV� LQ� /HJXPH� 6\VWHPDWLFV� ���� ���±�����HGLWHG�E\�%>HQWH@�%��.OLWJDDUG�	�$>QQH@�%UXQHDX��.HZ�������± 'LH�6WXGLH�EHVWlWLJW�GLH�0RQRSK\OLH�GHU�*UR�JDWWXQJHQ�/DWK\UXV��2QRQLV�XQG�7ULIROLXP�VRZLH�GLH�YRQ�0HGLFDJR��VRIHUQ� GLH� EHUHLWV� IU�KHU� HPSIRKOHQH� (LQJOLHGHUXQJ� PHGLFDJRLGHU� 7ULJRQHOOD�$UWHQ� HU�IROJW��'LH�*DWWXQJ�7ULJRQHOOD�YHUKlOW�VLFK�DOOHUGLQJV�]X�0HOLORWXV�SDUDSK\OHWLVFK��8QG�EHL�9LFLD� GHXWHW� VLFK� DQ�� GDVV� 7HLOH� GHU� KHUN|PPOLFKHQ� *DWWXQJ�� HWZD� GLH� 9HUZDQGWVFKDIW�YRQ�9��JUDQGLIORUD�XQG�9��OXWHD��GHQ�/LQVHQ��*DWWXQJ�/HQV��QlKHU�VWHKHQ�DOV�GHQ��EULJHQ�:LFNHQ��$OOHUGLQJV� EDVLHUW� GLHVH�8QWHUVXFKXQJ� QXU� DXI� YHUJOHLFKVZHLVH� JHULQJHQ� 6WLFK�SUREHQ��VR�DXI���YRQ�����/DWK\UXV�$UWHQ�XQG���YRQ����2QRQLV�$UWHQ��2UREDQFKH��*HUDOG�0��6FKQHHZHLVV��$OLVRQ�&ROZHOO��-HRQJ�0L�3DUN��&KDQJ�*HH�-DQJ�	�7RG�)�� 6WXHVV\�� 3K\ORJHQ\� RI� KRORSDUDVLWLF�2UREDQFKH� �2UREDQFKDFHDH�� LQIHUUHG� IURP�QXFOHDU�,76�VHTXHQFHV��0ROHFXODU�3K\ORJHQHWLFV�DQG�(YROXWLRQ��������������$PVWHUGDP��6DQ�'LHJR�&$��������± 6RZHLW� HV�GLH�PLWWHOHXURSlLVFKHQ�6LSSHQ�EHWULIIW��EHVWlWLJHQ�GLH�8QWHUVXFKXQJHQ� DQ� 2UREDQFKH� �XQG� KLHU� QLFKW� UHOHYDQWHU� YHUZDQGWHU� *DWWXQJHQ�� GLH�=ZHLWHLOXQJ�GHV�*HQXV� LQ�GLH�6HNWLRQHQ�2UREDQFKH�XQG�7ULRQ\FKRQ��.RQVHTXHQ]HQ�EH�]�JOLFK� GHU� JHQHULVFKHQ�*OLHGHUXQJ� GHU�*UXSSH�ZHUGHQ� MHGRFK�± ZLH� EHL� VR� YLHOHQ�$U�EHLWHQ� DXV� GLHVHP� 0HWLHU� ± QRFK� DEJHOHKQW� PLW� GHP� +LQZHLV� DXI� ELVODQJ� QLFKW� XQWHU�VXFKWH�7D[D��:DUXP�GDQQ�PLW�GHU�3XEOLNDWLRQ�GHU�(UJHEQLVVH�QLFKW�QRFK�HWZDV�JHZDUWHW�ZLUG�� LVW� EHLP� JHJHQZlUWLJHQ� .RQNXUUHQ]GUXFN� WHLOZHLVH� YHUVWlQGOLFK�� �EHU]HXJW� DEHU�QLFKW�� 0DWHULDO� EHVWLPPWHU� $UWHQ�� GDUXQWHU�2��SXUSXUHD�� HUZLHV� VLFK� DOV� JHQHWLVFK� VHKU�KHWHURJHQ��ZDV�DOV�+LQZHLV�DXI�NU\SWLVFKH�6LSSHQ�JHGHXWHW�ZLUG��5KDPQXV��.MHOO�%ROPJUHQ�	�%HQJW�2[HOPDQ��*HQHULF�OLPLWV�LQ�5KDPQXV�/��V��O���5KDP�QDFHDH��LQIHUUHG�IURP�QXFOHDU�DQG�FKORURSODVW�'1$�VHTXHQFH�SK\ORJHQLHV��7D[RQ�����������±����� 9LHQQD�� $XVWULD�� ± 'LH� 6HOEVWVWlQGLJNHLW� GHU� *DWWXQJ�)UDQJXOD� ZLUG�PLW� GHU�DQJHZDQGWHQ�0HWKRGLN�EHVWlWLJW��%HL�GHQ�DQGHUHQ�*UXSSHQ��GLH�RIW�YRQ�5KDPQXV�DEJH�WUHQQW� ZHUGHQ� �$ODWHUQXV��2UHRKHU]RJLD��� LVW� GDV� (UJHEQLV�ZHQLJHU� NODU�� LKUH� (LQEH]LH�KXQJ�LQ�5KDPQXV�ZLUG�GDKHU�EHI�UZRUWHW��7KODVSL������0>DUFXV@�.RFK�	�.>ODXV@�0XPPHQKRII��7KODVSL�V��VWU���%UDVVLFDFHDH��YHU�VXV�7KODVSL�V��O���PRUSKRORJLFDO�DQG�DQDWRPLFDO�FKDUDFWHUV�LQ�WKH�OLJKW�RI�,76�QU'1$�VH�TXHQFH�GDWD��3ODQW�6\VWHPDWLFV�DQG�(YROXWLRQ������±�������±�����:LHQ�������± ����0DU�FXV�.RFK�	�,KVDQ�$��$O�6KHED]��7D[RQRPLF�DQG�SK\ORJHQHWLF�HYDOXDWLRQ�RI� WKH�$PHUL�FDQ�³7KODVSL´� VSHFLHV�� LGHQWLW\�DQG� UHODWLRQVKLS� WR� WKH�(XUDVLDQ�JHQXV�1RFFDHD� �%UDVVL�FDFHDH���6\VWHPDWLF�%RWDQ\�����������±�����/DUDPLH��:<��������± 'XUFK�GLH�8QWHUVX�FKXQJHQ�� LQ� GLH� DXFK� YLHOH� HXUDVLDWLVFKH�$UWHQ� HLQEH]RJHQ�ZXUGHQ��ZLUG� GLH� ]XHUVW� YRQ�



/LWHUDWXUEHULFKWH��)ORULVWLN�XQG�6\VWHPDWLN������� ���
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