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� �� � 1LHGHUP ROHNXODUH�%HQ] RWKLD] ROLXP VDO] H� � � �

� �� �� � 6\ QWKHVH�VXEVWLWXLHUWHU�%HQ] RWKLD] ROH� � � �

� �� �� � 4 XDWHUQLVLHUXQJ�] X�%HQ] RWKLD] ROLXP EURP LGHQ�XQG�±FKORULGHQ� � � �

� �� �� � 8P VDO] XQJ�] X�%HQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWHQ�XQG��DQWLP RQDWHQ� � � �

� �� �� � 6SHNWURVNRSLVFKH�( LJHQVFKDIWHQ�XQG�5| QWJHQVWUXNWXUDQDO\ VHQ� � � �

� �� � 3RO\ P HUJHEXQGHQH�%HQ] RWKLD] ROLXP VDO] H��6\ QWKHVH�XQG�VSHNWURVNRSLVFKH�( LJHQVFKDIWHQ� � � �

� �� � : LUNVDP NHLW�GHU�%HQ] RWKLD] ROLXP VDO] H�DOV�ODWHQWH�NDWLRQLVFKH�,QLWLDWRUHQ� � � �

� �� �� � 9HUIROJXQJ�GHU�SKRWRNDWLRQLVFKHQ�( SR[ LGSRO\ P HULVDWLRQ�P LWWHOV�,5�6SHNWURVNRSLH� � � �

� �� �� �� � 1LHGHUP ROHNXODUH�%HQ] RWKLD] ROLXP GHULYDWH� � � �

� �� �� �� � 3RO\ P HUJHEXQGHQH�%HQ] RWKLD] ROLXP GHULYDWH� � � �

� �� �� �� � $XVZ LUNXQJHQ�EHL�=XVDW] �HLQHV�SKRWRO\ WLVFKHQ�5DGLNDOELOGQHUV� � � �
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� �� � 0 HVVJHUl WH��+LOIVP LWWHO��&KHP LNDOLHQ�XQG�DOOJHP HLQH�9HUIDKUHQ� � � �

� �� � 9RUVWXIHQ� � � �

� �� �� � S�1LWURSKHQ\ O�WHUW�EXW\ OHWKHU�� � � � � � � �

� �� �� � S�$P LQRSKHQ\ O�WHUW�EXW\ OHWKHUK\ GURFKORULG�� � � D� � � � �

� �� �� � S�9LQ\ OEHQ] \ OEURP LG�� � � � � � � �

� �� � %HQ] RWKLD] ROH� � � �

� �� �� � � �1LWUREHQ] RWKLD] RO�� � E� � � � �

� �� �� � � �$P LQREHQ] RWKLD] RO�� � � � � � �

� �� �� � � �+\ GUR[ \ EHQ] RWKLD] RO�� � � � � � �

� �� �� � � �0 HWKR[ \ EHQ] RWKLD] RO�� � F� � � � �

� �� �� � � � ,VRSURSR[ \ EHQ] RWKLD] RO�� � G� � � � �

� �� �� � � �+H[ \ OR[ \ EHQ] RWKLD] RO�� � H� � � � �

� �� �� � � �3KHQR[ \ EHQ] RWKLD] RO�� � L� � � � �

� �� �� � � �+H[ R\ OR[ \ EHQ] RWKLD] RO�� � I� � � � �
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� �� �� � � �%HQ] R\ OR[ \ EHQ] RWKLD] RO�� � J� � � � �

� �� �� � � � � �S�9LQ\ OEHQ] R\ OR[ \ � �EHQ] RWKLD] RO�� � K� � � � �

� �� �� � � � � � � 
�%HQ] RWKLD] RO\ O� �FXP DULQ� � M� � � � �

� �� �� � � � �9LQ\ OEHQ] RWKLD] RO� � N� � � � �

� �� � %HQ] RWKLD] ROLXP EURP LGH�XQG�±FKORULGH� � � �

� �� �� � 1�%HQ] \ OEHQ] RWKLD] ROLXP EURP LG�� � � D� � � � �

� �� �� � 1� � S�1LWUREHQ] \ O� �EHQ] RWKLD] ROLXP EURP LG�� � � D� � � � �

� �� �� � 1� � S�9LQ\ OEHQ] \ O� �EHQ] RWKLD] ROLXP FKORULG�� � � D� � � � �

� �� �� � 1� � S�9LQ\ OEHQ] \ O� �EHQ] RWKLD] ROLXP EURP LG�� � � D� � � � �

� �� �� � 1�%HQ] \ O� � �P HWKR[ \ EHQ] RWKLD] ROLXP EURP LG�� � � F� � � � �

� �� �� � 1� � S�9LQ\ OEHQ] \ O� � � �P HWKR[ \ EHQ] RWKLD] ROLXP EURP LG�� � � F� � � � �

� �� �� � 1�%HQ] \ O� � �LVRSURSR[ \ EHQ] RWKLD] ROLXP EURP LG�� � � G� � � � �

� �� �� � 1� � S�9LQ\ OEHQ] \ O� � � �LVRSURSR[ \ EHQ] RWKLD] ROLXP EURP LG�� � � G� � � � �

� �� �� � 1�%HQ] \ O� � �KH[ \ OR[ \ EHQ] RWKLD] ROLXP EURP LG�� � � H� � � � �

� �� �� � � 1� � S�9LQ\ OEHQ] \ O� � � �KH[ \ OR[ \ EHQ] RWKLD] ROLXP EURP LG�� � � H� � � � � �

� �� �� � � 1�%HQ] \ O� � �SKHQR[ \ EHQ] RWKLD] ROLXP EURP LG�� � � L� � � � � �

� �� �� � � 1� � S�9LQ\ OEHQ] \ O� � � �SKHQR[ \ EHQ] RWKLD] ROLXP FKORULG�� � � L� � � � � �

� �� �� � � 1� � S�9LQ\ OEHQ] \ O� � � �SKHQR[ \ EHQ] RWKLD] ROLXP EURP LG�� � � L� � � � � �

� �� �� � � 1�%HQ] \ O� � �KH[ R\ OR[ \ EHQ] RWKLD] ROLXP EURP LG�� � � I� � � � � �

� �� �� � � 1� � S�9LQ\ OEHQ] \ O� � � �KH[ R\ OR[ \ EHQ] RWKLD] ROLXP EURP LG�� � � I� � � � � �

� �� �� � � 1�%HQ] \ O� � �EHQ] R\ OR[ \ EHQ] RWKLD] ROLXP EURP LG�� � � J� � � � � �

� �� �� � � 1� � S�9LQ\ OEHQ] \ O� � � �EHQ] R\ OR[ \ EHQ] RWKLD] ROLXP FKORULG�� � � J� � � � � �

� �� �� � � 1� � S�9LQ\ OEHQ] \ O� � � �EHQ] R\ OR[ \ EHQ] RWKLD] ROLXP EURP LG�� � � J� � � � � �

� �� �� � � 1�%HQ] \ O� � � �S�9LQ\ OEHQ] R\ OR[ \ � �EHQ] RWKLD] ROLXP EURP LG�� � � K� � � � � �

� �� �� � � 1� ' LSKHQ\ OP HWK\ O� � � � S�YLQ\ OEHQ] R\ OR[ \ � �EHQ] RWKLD] ROLXP EURP LG�� � � K� � � � � �

� �� � 8P VDO] XQJHQ� � � � �

� �� �� � 1�%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � D� � � � � �

� �� �� � 1�%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURDQWLP RQDW�� � � D� � � � � �

� �� �� � 1� � S�1LWUREHQ] \ O� �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � D� � � � � �

� �� �� � 1� � S�1LWUREHQ] \ O� �EHQ] RWKLD] ROLXP KH[ DIOXRURDQWLP RQDW�� � � D� � � � � �

� �� �� � 1� � S�9LQ\ OEHQ] \ O� �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � D� � � � � �

� �� �� � 1�%HQ] \ O� � �P HWKR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � F� � � � � �

� �� �� � 1� � S�9LQ\ OEHQ] \ O� � � �P HWKR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � F� � � � � �

� �� �� � 1�%HQ] \ O� � �LVRSURSR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � G� � � � � �

� �� �� � 1� � S�9LQ\ OEHQ] \ O� � � �LVRSURSR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � G� � � � � �

� �� �� � � 1�%HQ] \ O� � �KH[ \ OR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � H� � � � � �

� �� �� � � 1� � S�9LQ\ OEHQ] \ O� � � �KH[ \ OR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � H� � � � � �



�

�

, , ,

�

� �� �� � � 1�%HQ] \ O� � �SKHQR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � L� � � � � �

� �� �� � � 1� � S�9LQ\ OEHQ] \ O� � � �SKHQR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � L� � � � � �

� �� �� � � 1�%HQ] \ O� � �KH[ R\ OR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � I� � � � � �

� �� �� � � 1�%HQ] \ O� � �EHQ] R\ OR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � J� � � � � �

� �� �� � � 1� � S�9LQ\ OEHQ] \ O� � � �EHQ] R\ OR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � J� � � � � �

� �� �� � � 1�%HQ] \ O� � � �S�YLQ\ OEHQ] R\ OR[ \ � �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � K� � � � � �

� �� �� � � 1� � ' LSKHQ\ OP HWK\ O� � � � �S�YLQ\ OEHQ] R\ OR[ \ � �EHQ] RWKLD] ROLXP KH[ D� IOXRURSKRVSKDW�� � � K� � � � � �

� �� � &RSRO\ P HUH� � � � �

� �� �� � 3RO\ � � � �YLQ\ OEHQ] RWKLD] RO�FR�P HWK\ OP HWKDFU\ ODW� �� � � � �� � � N� � � � � �

� �� �� � 3RO\ �>1 � �S�YLQ\ OEHQ] \ O� �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�FR�P HWK\ OP HWKDFU\ ODW@�� � � �� � � D� � � � � �

� �� �� � 3RO\ �>1 � �S�YLQ\ OEHQ] \ O� �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�FR�P HWK\ OP HWKDFU\ ODW@�� � � � �� � � D� � � � � �

� �� �� � 3RO\ �>1 � �S�YLQ\ OEHQ] \ O� �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�FR�P HWK\ OP HWKDFU\ ODW@�� � � � �� � � D� � � � � �

� �� �� � 3RO\ �>1 � �S�YLQ\ OEHQ] \ O� �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�FR�P HWK\ OP HWKDFU\ ODW@�� � � � �� � � D� � � � � �

� �� �� � 3RO\ �>1 � �S�YLQ\ OEHQ] \ O� �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�FR�WHWUDK\ GURIXUIXU\ OP HWKDFU\ ODW@� � � � �

� � � D� � � � � �

� �� �� � 3RO\ �>1 � �S�YLQ\ OEHQ] \ O� �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�FR�WHWUDK\ GURIXUIXU\ OP HWKDFU\ ODW@� � � � � �

� � � D� � � � � �

� �� �� � 3RO\ �>1 � �S�YLQ\ OEHQ] \ O� � � �P HWKR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�FR�P HWK\ OP HWKDFU\ ODW@� � � � � �

� � � F� � � � � �

� �� �� � 3RO\ �>1 � �S�YLQ\ OEHQ] \ O� � � �LVRSURSR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� �FR�P HWK\ OP HWKDFU\ ODW@�

� � � � �� � � G� � � � � �

� �� �� � � 3RO\ �>1 � �S�YLQ\ OEHQ] \ O� � � �KH[ \ OR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�FR�P HWK\ OP HWKDFU\ ODW@� � � � � �

� � � H� � � � � �

� �� �� � � 3RO\ �>1 � �S�YLQ\ OEHQ] \ O� � � �SKHQR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�FR�P HWK\ OP HWKDFU\ ODW@� � � � � �

� � � L� � � � � �

� �� �� � � 3RO\ �>1 � �S�YLQ\ OEHQ] \ O� � � �EHQ] R\ OR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� �FR�P HWK\ OP HWKDFU\ ODW@�

� � � � �� � � J� � � � � �

� �� �� � � 3RO\ �>1 �%HQ] \ O� � � � S�YLQ\ OEHQ] R\ OR[ \ � �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRV�SKDW�FR�P HWK\ OP HWKDFU\ ODW@�

� � � � �� � � K� � � � � �

� �� �� � � 3RO\ �>1 � � ' LSKHQ\ OP HWK\ O� � � � � S�YLQ\ OEHQ] R\ OR[ \ � �EHQ] RWKLD] ROLXP KH[ D� IOXRURSKRVSKDW�FR�

P HWK\ OP HWKDFU\ ODW@�� � � � �� � � K� � � � � �
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%/ � � g�%XW\ URODFWRQ�

EU�� � EUHLW�

%7� � %HQ] RWKLD] RO�

&+2 � � &\ FORKH[ HQR[ LG�

FP � � =HQWLP HWHU�

&2 6<� � &RUUHODWHG�6SHFWURVFRS\ �

&7$%� � &HW\ OWULP HWK\ ODP P RQLXP EURP LG�

G� � ' XEOHWW��7DJH��' LFKWH��6FKLFKWGLFNH�

' � � 3RO\ GLVSHUVLWl W�

' %3� � � �� � ' L�WHUW�EXW\ OS\ ULGLQ�

' &� � ' • QQVFKLFKWFKURP DWRJUDSKLH�

' &&� � ' LF\ FORKH[ \ OFDUERGLLP LG�

' 0 $3� � ' LP HWK\ ODP LQRS\ ULGLQ�

' 0 ) � � 1 �1 � ' LP HWK\ OIRUP DP LG�

' 0 62 � � ' LP HWK\ OVXOIR[ LG�

' 6&� � ' LIIHUHQWLDO�6FDQQLQJ�&DORULP HWU\ �

( $� � ( OHP HQWDUDQDO\ VH�

( &&� � � �� � ( SR[ \ F\ FORKH[ DQFDUERQVl XUH� � � ¶�� ¶�HSR[ \ F\ FORKH[ \ O� �P HWK\ OHVWHU�

( ( � � ( VVLJVl XUHHWK\ OHVWHU�

HW�DO� � HW�DOOLL�

( W2 +� � ( WKDQRO�

I� � XQG�IROJHQGH�6HLWH�

) ' � � ) LHOG�' HVRUSWLRQ�

II� � XQG�IROJHQGH�6HLWHQ�

J� � * UDP P �

JHI�� � JHIXQGHQ�

* 3( � � * O\ FLG\ OSKHQ\ OHWKHU�

K� � 6WXQGH�

+( 0 $� � +\ GUR[ \ HWK\ OP HWKDFU\ ODW�

KHW� � KHWHURWDNWLVFK�
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+N� � +DXSWNHWWH�

+0 %&� � +HWHURQXFOHDU�0 XOWLSOH�%RQG�&RUUHODWLRQ�

+0 4 &� � +HWHURQXFOHDU�0 XOWLSOH�4 XDQWXP �&RUUHODWLRQ�

+2 0 2 � � +LJKHVW�2 FFXSLHG�0 ROHFXODU�2 UELWDO�

+] � � +HUW] �

,5� � ,QIUDURW�

LVR� � LVRWDNWLVFK�

L��9DN�� � LP �9DNXXP �

-� � . RSSOXQJVNRQVWDQWH�

O� � / LWHU�

/ LW�� � / LWHUDWXU�

/ 80 2 � � / RZHVW�8QRFFXSLHG�0 ROHFXODU�2 UELWDO�

0 � � P RODU��P HJD�

P � � 0 XOWLSOHWW��P LOOL��0 DVVH�

P � � P HWD�

P D[ � � P D[ LP DO�

P EDU� � 0 LOOLEDU�

0 H2 +� � 0 HWKDQRO�

P J� � 0 LOOLJUDP P �

0 +] � � 0 HJDKHUW] �

P O� � 0 LOOLOLWHU�

P P � � 0 LOOLP HWHU�

0 0 $� � 0 HWK\ OP HWKDFU\ ODW�

P P RO� � 0 LOOLP RO�

0 0 � � ] DKOHQP LWWOHUHV�0 ROHNXODUJHZLFKW�

0 6� � 0 DVVHQVSHNWURP HWULH�

0 1 � � JHZLFKWVP LWWOHUHV�0 ROHNXODUJHZLFKW�

P : � � 0 LOOLZDWW�

1� � QRUP DO�

QP � � 1DQRP HWHU�

10 5� � 1XFOHDU�0 DJQHWLF�5HVRQDQFH�

R� � RUWKR�

S� � SDUD�

S��D�� � SHU�DQDO\ VLV�

3&+2 � � 3RO\ F\ FORKH[ HQR[ LG�

3( � � 3HWUROHWKHU�

3* 3( � � 3RO\ JO\ FLG\ OSKHQ\ OHWKHU�



�9,�

�

S+� � QHJDWLYHU�GHNDGLVFKHU�/ RJDULWKP XV�GHU�: DVVHUVWRIILRQHQDNWLYLWl W�

30 0 $� � 3RO\ P HWK\ OP HWKDFU\ ODW�

33� � 3RO\ SURS\ OHQ�

SSP � � SDUWV�SHU�P LOOLRQ�

36� � 3RO\ VW\ URO�

37+) 0 $� 3RO\ WHWUDK\ GURIXUIXU\ OP HWKDFU\ ODW�

TXDQW�� � TXDQWLWDWLY�

5,� � 5HIUDNWLRQVLQGH[ �

V� � 6LQJXOHWW��6HNXQGH�

6FKP S��� 6FKP HO] SXQNW�

6GS�� � 6LHGHSXQNW�

6' 9� � 6W\ UROGLYLQ\ OEHQ] RO�

6 2�3 � � HOHNWURSKLOH�DURP DWLVFKH�6XEVWLWXWLRQ�

VHS� � 6HSWHWW�

V\ Q� � V\ QGLRWDNWLVFK�

W� � 7ULSOHWW��=HLW�

7� � 7HP SHUDWXU�

7 4 � � * ODV• EHUJDQJVWHP SHUDWXU�

7+) � � 7HWUDK\ GURIXUDQ�

7+) 0 $� � 7HWUDK\ GURIXUIXU\ OP HWKDFU\ ODW�

736� � 7KLRELV�WULSKHQ\ OVXOIRQLXP KH[ DIOXRURSKRVSKDW� �

89� � 8OWUDYLROHWW�

9%%U� � 9LQ\ OEHQ] \ OEURP LG�

9%&O� � 9LQ\ OEHQ] \ OFKORULG�

9( � � YROO�HQWVDO] W�

9LV� � YLVLEOH�

: � � : DWW�

] � � / DGXQJV] DKO�

�

ƒ&� � * UDG�&HOVLXV�

ÄW³� � 3VHXGRWULSOHWW�

� Z � � * HZLFKWVSUR] HQW�

�

d� � FKHP LVFKH�9HUVFKLHEXQJ�

e� � P RODUHU�( [ WLQNWLRQVNRHIIL] LHQW�

l � � : HOOHQOl QJH�

; � � : HOOHQ] DKO
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� � ( LQOHLWXQJ � � ' LH� SKRWRLQGX] LHUWH� NDWLRQLVFKH� ( SR[ LGSRO\ �

P HULVDWLRQ�
' LH�LQGXVWULHOOH�) RUVFKXQJ�ZDU�] X�( QGH�GHU�VHFK] LJHU�XQG�$QIDQJ�GHU�VLHE] LJHU�-DKUH�YHUVWl UNW�DXI�GDV�

$XIILQGHQ� YRQ� $OWHUQDWLYHQ� ] X� WUDGLWLRQHOOHQ� O| VHP LWWHOKDOWLJHQ�� WKHUP LVFK� DXVKl UWHQGHQ� / DFNIRUP XOLH�

UXQJHQ� DXVJHULFKWHW
5

�� =LHO� ZDU� GLH� ( QWZLFNOXQJ� HLQHV� O| VHP LWWHOIUHLHQ� 9HUIDKUHQV�� GDV� ZHQQ� P | JOLFK�

DXFK� DXI� GLH� 9HUZHQGXQJ� GHU� ] XU� WKHUP LVFKHQ� +l UWXQJ� Q| WLJHQ�� JUR‰HQ�� WHXUHQ� XQG� ( QHUJLH� YHU�

VFKZHQGHQGHQ� +l UWH| IHQ� YHU] LFKWHQ� NRQQWH�� ' LH� 9HUZHQGXQJ� YRQ� 6XEVWDQ] HQ�� GLH� EHL� ( LQZLUNXQJ�

HOHNWURP DJQHWLVFKHU� 6WUDKOXQJ� 3RO\ P HULVDWLRQVUHDNWLRQHQ� DXVO| VHQ�� ELHWHW� ZHJHQ� GHU� SRWHQWLHOO� ZH�

VHQWOLFK�HLQIDFKHUHQ�XQG� | NRQRP LVFKHUHQ�$QZHQGXQJ�VXEVWDQWLHOOH�9RUWHLOH�JHJHQ• EHU�HLQHP �WKHUP L�

VFKHQ� 3UR] HVV�� $XI� GHP � * HELHW� GHU� SKRWRLQGX] LHUWHQ� IUHLHQ� UDGLNDOLVFKHQ� 3RO\ P HULVDWLRQ� IDQG� LP � HU�

Z l KQWHQ�=HLWUDXP �HLQH�UDVFKH�( QWZLFNOXQJ�VWDWW��XQG�GLHVHV�9HUIDKUHQ�Z XUGH�EHUHLWV�LQ�$SSOLNDWLRQHQ�

] XU� 0 HWDOO�� XQG� +RO] QDFKEHKDQGOXQJ� YHUZHQGHW�� 2 EZRKO� DXI� HLQH� WKHUP LVFKH� $XVKl UWXQJ� YHU] LFKWHW�

ZHUGHQ� NDQQ�� VR� LVW� GRFK� LQ� GHU� 5HJHO� GHU� $XVVFKOXVV� YRQ� 6DXHUVWRII� DXV� GHP � 3URGXNWLRQVSUR] HVV�

HUIRUGHUOLFK��G�K��GLH�SKRWRFKHP LVFK�LQLWLLHUWH�IUHLH�UDGLNDOLVFKH�$XVKl UWXQJ�P XVV�DXIJUXQG�GHU�,QKLELH�

UXQJ� GXUFK� 6DXHUVWRII� LQ� HLQHU� ,QHUWJDVDWP RVSKl UH� GXUFKJHI• KUW� ZHUGHQ�� / | VXQJVP LWWHOIUHLH�� SKRWR�

FKHP LVFK� UDGLNDOLVFK� DXVKl UWEDUH� / DFNIRUP XOLHUXQJHQ�� GLH� ] �%�� DXI� GHU� 89�LQGX] LHUWHQ� 9HUQHW] XQJ�

P XOWLIXQNWLRQHOOHU� $FU\ ODWH� GXUFK� %HQ] RLQDON\ OHWKHU� DOV� UDGLNDOLVFKH� 3KRWRLQLWLDWRUHQ� EHUXKWHQ�� NDP HQ�

XQWHU�DQGHUHP �DXIJUXQG�GLHVHV�1DFKWHLOV�] XQl FKVW�QLFKW�• EHU�GDV�( QWZLFNOXQJVVWDGLXP �KLQDXV
5

��

,Q�GLHVHU�3KDVH�LQWHQVLYHU�) RUVFKXQJ�DXI�GHP �* HELHW�GHU�SKRWRFKHP LVFK�LQLWLLHUWHQ�IUHLHQ�UDGLNDOLVFKHQ�

3RO\ P HULVDWLRQ� Z XUGH� GLH� • EHUUDVFKHQGH� ( QWGHFNXQJ� JHP DFKW�� GDVV� 6DO] H� JHZ LVVHU� SKRWRVHQVLEOHU�

RUJDQLVFKHU�9HUELQGXQJHQ�LQ�GHU� / DJH�VLQG��DXFK�NDWLRQLVFKH�3RO\ P HULVDWLRQHQ�SKRWRFKHP LVFK�DXV] X�

O| VHQ�� ( V� ZDUHQ� GLH� 0 LWDUEHLWHU� HLQHV� DP HULNDQLVFKHQ� ' RVHQIDEULNDQWHQ�� GHU� Ä$P HULFDQ� &DQ� &RP SD�

Q\ ³��GLH�GLH�ZRKO�EHNDQQWH�3KRWRVHQVLWLYLWl W�YRQ�$U\ OGLD] RQLXP VDO] HQ
6

�HUVWP DOLJ� ] XU�SKRWRFKHP LVFKHQ�

,QLWLLHUXQJ�GHU�NDWLRQLVFKHQ�ULQJ| IIQHQGHQ�3RO\ P HULVDWLRQ�HLQHV�( SR[ LGHV�QXW] WHQ�
798 :+8 ;

�� 6FKHP D�� � ��

$U�1 <

=
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A�B�C�D
EGFIH�J
��K L�M N�O P�Q+R�S�O T�UWV+P�M Q+XYP�M VW
�Z�R�[ R�O S�O [!O P#[�R�K X�S]\�^�K�_.P#[!O R�S�O V+`�Z�X���a�R�b�O N�a�R�M L�UWX�K�O V+P#[!O R�S�X�S�c

' LH�$U\ OGLD] RQLXP VDO] H�VHOEHU�NRQQWHQ�GHQ�LQ�VLH�JHVHW] WHQ�( UZDUWXQJHQ�DOV�NDWLRQLVFKH�3KRWRLQLWLDWR�

UHQ� QLH� JHUHFKW� ZHUGHQ�� ,KUH� LQKl UHQWH� WKHUP LVFKH� ,QVWDELOLWl W� I• KUW� ] X� VFKOHFKWHU� / DJHUEHVWl QGLJNHLW�

IHUWLJHU�) RUP XOLHUXQJHQ��VR�GDVV�GLHVH�Kl XILJ�DXFK�LQ�$EZHVHQKHLW�YRQ�/ LFKW�VSRQWDQ�LQQHUKDOE�ZHQL�

JHU� 6WXQGHQ� JHOLHUHQ�� ( LQ� ZHLWHUHU� 1DFKWHLO� LVW� GLH� ) UHLVHW] XQJ� YRQ� 6WLFNVWRII� EHL� %HVWUDKOXQJ� GLHVHU�

6DO] H��GLH�] X� ' HIHNWHQ�LP �DXVJHKl UWHWHQ�) LOP �I• KUHQ�NDQQ��1LFKWVGHVWRZHQLJHU�HU| IIQHWHQ�GLH�$U\ OGLD�

] RQLXP VDO] H�GLH�SRWHQWLHOOHQ�9RU] • JH�SKRWRLQLWLLHUWHU�NDWLRQLVFKHU�3RO\ P HULVDWLRQHQ��ZLH�] �%��HLQH�KRKH�

HUUHLFKEDUH� ,QLWLDWRUHIIHNWLYLWl W�� GLH� ] X� VFKQHOOHU� 3RO\ P HULVDWLRQ� I• KUW�� GLH� 8QHP SILQGOLFKNHLW� GLHVHV�

3RO\ P HULVDWLRQVYHUIDKUHQV� JHJHQ• EHU� 6DXHUVWRII�� HLQH� P LQLP DOH� ( P SILQGOLFKNHLW� JHJHQ• EHU� : DVVHU�

XQG�GLH�0 | JOLFKNHLW�] XU�HIIHNWLYHQ�ULQJ| IIQHQGHQ�3RO\ P HULVDWLRQ�YRQ�( SR[ LGHQ�XQG�DQGHUHQ�KHWHURF\ F�

OLVFKHQ�0 RQRP HUHQ
5

���

' LHV�YRU�$XJHQ��Z XUGH�LQ�GHU�) ROJH�LQWHQVLY�QDFK�DOWHUQDWLYHQ�0 | JOLFKNHLWHQ�] XU�GLUHNWHQ�RGHU�LQGLUHN�

WHQ�( U] HXJXQJ�NDWLRQLVFKHU�LQLWLDWLRQVIl KLJHU�6SH] LHV�GXUFK�3KRWRO\ VH�SKRWRVHQVLEOHU�RUJDQLVFKHU�9HU�

ELQGXQJHQ� JHVXFKW�� ( V� VWHOOWH� VLFK� KHUDXV�� GDVV� HLQH� DQGHUH� . ODVVH� RUJDQLVFKHU� 6DO] H�� P LW� EHNDQQWHU�

3KRWRVHQVLWLYLWl W� DEHU� ELV� GDKLQ� XQEHNDQQWHU� 3KRWRFKHP LH
d

�� HIIL] LHQWH� ,QLWLDWRUHQ� SKRWRFKHP LVFKHU�

NDWLRQLVFKHU� 3RO\ P HULVDWLRQHQ� VLQG�� ' LHVH� HUVWHQ� NDWLRQLVFKHQ� 3KRWRLQLWLDWRUHQ� P LW� VR� JHQDQQWHU� 2 QL�

XP VDO] VWUXNWXU�� GLH� ' LDU\ OLRGRQLXP VDO] H
e

�� ZHLVHQ� EHUHLWV� NHLQHQ� GHU� 1DFKWHLOH� GHU� $U\ OGLD] RQLXP VDO] H�
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P HKU� DXI�� 6LH� EHVLW] HQ� JXWH� WKHUP LVFKH� 6WDELOLWl W�� LQWHQVLYH� $EVRUSWLRQHQ� LP � NXU] ZHOOLJHQ� 89�%HUHLFK�

XQG�HUUHLFKHQ�KRKH�4 XDQWHQDXVEHXWHQ�LQ�GHU�3KRWRO\ VH�XQG�SKRWRFKHP LVFKHQ�* HQHULHUXQJ�GHU�LQLWLLH�

UHQGHQ�%U¡ QVWHG�6l XUH��GLH�RKQH�GLH�%LOGXQJ�JDVI| UP LJHU�6SDOWSURGXNWH�DEOl XIW�� 6FKHP D�� � ��

K n,�5 �+
, ,

3) f�g

5 +
h

�3 ) f�g� �

�
A�B�C�D
EGFGi�J


�Z�R�[ R�M L#V+X]j#R�S���O a�Z�X�S#L�M O R�N�R�S�O T�UkZ�X#b#P#\�M T�R�K R�a�Z�R�Vla�Z�P#[%m j#X�K X�O S#\ P�`�Z#[ n+c

0 LW� GHU� ( UVFKOLH‰XQJ� GHU� ' LDU\ OLRGRQLXP VDO] H� DOV� SKRWRNDWLRQLVFKH� ,QLWLDWRUHQ� U• FNWH� HLQH� WHFKQLVFKH�

$QZHQGXQJ� GHV� SKRWRNDWLRQLVFKHQ� 3RO\ P HULVDWLRQVSUR] HVVHV� LQ� GHQ� %HUHLFK� GHV� 0 | JOLFKHQ�� ,P � $Q�

VFKOXVV� DQ� GLHVH� ( QWGHFNXQJ� ZXUGH� GDKHU� HLQH� HQRUP H� $Q] DKO� DQGHUHU� 3KRWRLQLWLDWRUHQ� YRP � 7\ SXV�

GHU�2 QLXP VDO] H�HQWZLFNHOWo

8 p'8
5!q

8
5'5

8
5

698
5

7

��$OV�EHVRQGHUV�DWWUDNWLY�HUZLHVHQ�VLFK�7ULDU\ OVXOIRQLXP VDO] H
5

6

��GLH�

HLQH�JXWH�3KRWRVHQVLWLYLWl W�XQG�DX‰HUJHZ | KQOLFKH�WKHUP LVFKH�6WDELOLWl W�DXIZHLVHQ��9RP �NRP P HU] LHOOHQ�

* HVLFKWVSXQNW�ZDU�GHU�HQWVFKHLGHQGH�9RUWHLO��GDVV�HLQH�LQ�HLQHP �JUR‰LQGXVWULHOOHQ�3UR] HVV�SUHLVJ• QV�

WLJ� KHUJHVWHOOWH� 0 LVFKXQJ�� JHQDQQW� Ä7ULDU\ OVXOIRQLXP FKORULG� 6DO] H³� DOV� . RUURVLRQVLQKLELWRU� EHUHLWV� JH�

KDQGHOW� ZXUGH
5

:

�� 1DFK� $XVWDXVFK� GHV� &KORULGV� JHJHQ� HLQ� JHHLJQHWHV� QLFKW� QXNOHRSKLOHV� $QLRQ� HUZLHV�

VLFK�DXFK�GLHVH�0 LVFKXQJ�� GLH�LP � : HVHQWOLFKHQ�DXV�GHQ�EHLGHQ�LQ�$EE�� � �GDUJHVWHOOWHQ� . RP SRQHQWHQ�

EHVWHKW
5

;

��DOV�H[ ] HOOHQWHU�3KRWRLQLWLDWRU�I• U�NDWLRQLVFKH�3RO\ P HULVDWLRQHQ
5

��

6 6 6 6 6

&Or &Or

&Or

, , , �
sut
t

J�H�J
 �[!K�T�_+[!T�K�N�X�K�v�X�O N�X�S��
P�T�a#[�_.R�UYa�R�S�X�S#[ X�SYN�X�K�_.R�UYUWX�K QlO X�M M X�S�(,O V+`�Z�T�S�wkx���K�O P�K L�M VlT�M \ R�S�O T�UW`�Z�M R�K!O N� �P�M Q+Xly#c

+HXWH�VLQG�' LDU\ OLRGRQLXP VDO] H�XQG�7ULDU\ OVXOIRQLXP VDO] H��OHW] WHUH�P HLVW�DOV�0 LVFKXQJ�GHU�6WUXNWXUHQ�, �

XQG� , , �LQ�3URS\ OHQFDUERQDW��GLH�DP �Kl XILJVWHQ�NRP P HU] LHOO�YHUZHQGHWHQ� ,QLWLDWRUHQ� I• U�SKRWRNDWLRQL�

VFKH�$XVKl UWXQJHQ�LQ�GHU�) DUE� ��/ DFN� �XQG�. OHEVWRIILQGXVWULH��

1HEHQ�GHU�HUZ l KQWHQ�8QHP SILQGOLFKNHLW�JHJHQ�6DXHUVWRII� EHVLW] W�GLH�SKRWRNDWLRQLVFKH� ( SR[ LGDXVKl U�

WXQJ� ZHLWHUH� 9RUWHLOH� JHJHQ• EHU� GHU� SKRWRLQLWLLHUWHQ� IUHLHQ� UDGLNDOLVFKHQ� $XVKl UWXQJ� YRQ� $FU\ ODWHQ�

XQG�0 HWKDFU\ ODWHQ��$FU\ ODW� �XQG�0 HWKDFU\ ODWP RQRP HUH�HUUHLFKHQ�KRKH�$XVKl UWJHVFKZLQGLJNHLWHQ�XQG�

VLQG� HLQIDFK� ] X� P RGLIL] LHUHQGH� 0 RQRP HUH�� G�K�� VLH� ELHWHQ� GHQ� YHUJOHLFKVZHLVH� HLQIDFKHQ� =XJDQJ� ] X�

0 DWHULDOLHQ� P LW� P D‰JHVFKQHLGHUWHQ� ( LJHQVFKDIWHQ�� 0 RQRP HUH� 0 DWHULDOLHQ� VLQG� DEHU� DXFK� YHUJOHLFKV�

ZHLVH� IO• FKWLJ�� VWHOOHQ� HLQH� QLFKW� ] X� YHUQDFKOl VVLJHQGH� * HVXQGKHLWVJHIDKU� GDU� XQG� ROLJRP HUH�

�0 HWK�DFU\ ODWH� EHVLW] HQ� KRKH� 9LVNRVLWl WHQ
5

d'8
5�e

�� ' HP JHJHQ• EHU� LVW� GLH� 7R[ L] LWl W� NRP P HU] LHOOHU� ( SR[ LGH�

XQHUKHEOLFK�� VLH� EHVLW] HQ� UHFKW� QLHGULJH� 9LVNRVLWl WHQ� XQG� GHU� 6FKUXP SI� EHL� $XVKl UWXQJ� GLHVHU� 0 RQR�

P HUH�LVW�LP �* HJHQVDW] �] X�� 0 HWK�DFU\ ODWHQ�QLHGULJ
5

o ��

' HU�%HUHLFK�DQ�NDWLRQLVFK�SRO\ P HULVLHUEDUHQ�0 RQRP HUHQ�UHLFKW�YRQ�9LQ\ O� � ] X�ULQJ| IIQHQG�SRO\ P HULVLH�

UHQGHQ�KHWHURF\ FOLVFKHQ�0 RQRP HUHQ��6R�JXW�ZLH�MHGHV�EHNDQQWH�NDWLRQLVFK�SRO\ P HULVLHUEDUH�0 RQRP H�

UH� NDQQ� XQWHU� 9HUZHQGXQJ� YRQ� 2 QLXP VDO] LQLWLDWRUHQ� DXFK� SKRWRLQLWLLHUW� NDWLRQLVFK� SRO\ P HULVLHUW� ZHU�

GHQ��$EE��� � ���
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J�i�J •
X�O Vla�O X�M X]\�^�K�UYO [%_.P#[!O R�S�O V+`�Z�X�S�
�Z�R�[�R�O S�O [!O P�[ R�K X�SŽa�R�M L�UWX�K�O VlO X�K�v�P�K X�(uR�S�R�UWX�K X�c

( V� EHVWHKW� QDW• UOLFK� NHLQ� SUDNWLVFKHU� * UXQG� GHQ� 9HUVXFK� ] X� XQWHUQHKP HQ�� KRFKP ROHNXODUH�� OLQHDUH�

3RO\ P HUH� ZLH� ] �%�� %XW\ ONDXWVFKXNH� DXI� GLHVHP � : HJH� KHU] XVWHOOHQ�� 9LHOP HKU� Z DU� GDV� RIIHQVLFKWOLFKH�

( LQVDW] JHELHW�NDWLRQLVFKHU� 3KRWRLQLWLDWRUHQ�YRQ�%HJLQQ�DQ�GLH�3RO\ P HULVDWLRQ�P XOWLIXQNWLRQHOOHU�� NDWLR�

QLVFK� SRO\ P HULVLHUEDUHU� 0 RQRP HUH� ] X� YHUQHW] WHQ� 3RO\ P HUHQ�� %LV� ] XP � ( UVFKHLQHQ� GHU� 2 QLXP VDO] SKR�

WRLQLWLDWRUHQ�JDE�HV�VR�JXW�ZLH�NHLQH�NRP P HU] LHOOH�1XW] XQJ�NDWLRQLVFKHU�9HUQHW] XQJVYHUIDKUHQ��GD�GLH�

. RP ELQDWLRQ� HLQHV� WUDGLWLRQHOOHQ� VSRQWDQHQ� NDWLRQLVFKHQ� ,QLWLDWRUV�� W\ SLVFKHUZHLVH� HLQHU� / HZLV� � RGHU�

%U¡ QVWHG�6l XUH�� P LW� P XOWLIXQNWLRQHOOHQ� 0 RQRP HUHQ� LQ� GHU� 5HJHO� ] X� VRIRUWLJHU�� LUUHYHUVLEOHU� * HOLHUXQJ�

I• KUW�� $XIJUXQG� GLHVHV� 0 DQJHOV� DQ� / DWHQ] � LVW� HV� XQP | JOLFK� P LW� GLHVHQ� ,QLWLDWRUHQ� IHUWLJH�� ODJHUIl KLJH�

/ DFN� � RGHU� . OHEVWRIIIRUP XOLHUXQJHQ� KHU] XVWHOOHQ�� GHUHQ� $XVKl UWXQJ� GDQQ� QDFK� : XQVFK� DOOHLQ� GXUFK�

HLQH�H[ WHUQH�6WLP XOLHUXQJ�ZLH�%HVWUDKOXQJ�RGHU�( UZ l UP XQJ�JHWULJJHUW�ZHUGHQ�NDQQ�� ' LH�9HUZHQGXQJ�

YRQ� NDWLRQLVFKHQ� 3KRWRLQLWLDWRUHQ� ELHWHW� GLHVH� 0 | JOLFKNHLW� GXUFK� GLH� NRQWUROOLHUEDUH�� NRQWLQXLHUOLFKH� LQ�

VLWX� * HQHULHUXQJ� EHLVSLHOVZ HLVH� HLQHU� VWDUNHQ� %U¡ QVWHG�6l XUH� EHL� %HVWUDKOXQJ�� GLH� ] X� HLQHU� VFKQHOOHQ�

XQG�KRP RJHQHQ�$XVKl UWXQJ�GHU�) RUP XOLHUXQJ�I• KUW��

9RU� DOOHP � SKRWRFKHP LVFK� DXVJHKl UWHWH� P XOWLIXQNWLRQHOOH� ( SR[ LGH� ILQGHQ� DXIJUXQG� GHU� / HLVWXQJVIl KLJ�

NHLW� GHV� ) HUWLJXQJVSUR] HVVHV� XQG� LKUHU� JXWHQ� 0 DWHULDOHLJHQVFKDIWHQ� HLQH� 9LHO] DKO� NRP P HU] LHOOHU� $Q�

ZHQGXQJHQ
5

p'8 6
q

8 6
5

�� $EE�� � � ] HLJW� HLQH� $XVZDKO� W\ SLVFKHU� P RQR� � XQG� GLIXQNWLRQHOOHU� ( SR[ LGH�� . DWLRQLVFK�

SRO\ P HULVLHUEDUH� KHWHURF\ FOLVFKH� 0 RQRP HUH� N| QQHQ� VWDUN� XQWHUVFKLHGOLFKH� 5HDNWLYLWl WHQ� LQ� GHU� ULQJ�

| IIQHQGHQ� NDWLRQLVFKHQ� 3RO\ P HULVDWLRQ� DXIZHLVHQ�� VR� VLQG� EHLVSLHOVZHLVH� * O\ FLG\ OHWKHUP RQRP HUH� JH�

QHUHOO� UHDNWLRQVWUl JHU� DOV� ( SR[ \ F\ FORKH[ DQP RQRP HUH�� ' XUFK� GLH� 9HUZHQGXQJ� VLOLFRQKDOWLJHU� 0 RQR� ��

2 OLJR� �XQG�3RO\ P HUH�P LW�( SR[ LGHQGJUXSSHQ�N| QQHQ�GLH�• EHUOHJHQHQ�0 DWHULDOHLJHQVFKDIWHQ�YRQ�6LOLFR�

QHODVWRP HUHQ�P LW�GHQ�KHUYRUUDJHQGHQ�3UR] HVVSDUDP HWHUQ�I• U�( SR[ LGH�NRP ELQLHUW�ZHUGHQ��
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(uR�S�R�º%T�S�NŽN�O \�T�S�_+[!O R�S�X�M M X���a�R�b�O N�X�c

' LH� SKRWRNDWLRQLVFKH� ( SR[ LGDXVKl UWXQJ� HUUHLFKW� VHKU� KRKH� 8P ZDQGOXQJVUDWHQ� LQ� GHU� 9HUQHW] XQJVUH�

DNWLRQ� EHL� QLHGULJHU� 7HP SHUDWXU� RKQH� GLH� %HHLQIOXVVXQJ� EHQDFKEDUWHU� XQEHVWUDKOWHU� %HUHLFKH�� 6LH� LVW�

GDKHU�KHUYRUUDJHQG�JHHLJQHW�I• U�VRZRKO�+RFKJHVFKZLQGLJNHLWV� �DOV�DXFK�+RFKSUl ] LVLRQVDSSOLNDWLRQHQ��

' LH�+DXSWDQZHQGXQJVJHELHWH�OLHJHQ�] XU�=HLW�LP �%HUHLFK�SKRWRDXVKl UWHQGHU�%HVFKLFKWXQJHQ
6

q
8 6'698 6'798 6�:+8 6';

�

� ] �%�� YRQ� / HEHQVP LWWHOGRVHQ� � �� . OHEVWRIIH
69d'8 6

e
8 6

o �� ' UXFNIDUEHQ
69p'8 7

q

�� P LNURHOHNWURQLVFKHU� 3KRWRUH�

VLVWV
7

5
8 7'698 7'7

��6WHUHROLWKRJUDSKLH
7�:+8 7';98 79d'8 7

e

�XQG�+RORJUDSKLH
7

o

8 79p'8 :
q

8 :
5

8 :.6

��

0 LW� GHU� ( WDEOLHUXQJ� GHV� 9HUIDKUHQV� DXFK� LQ� KRFKVSH] LDOLVLHUWHQ� %HUHLFKHQ� ZHUGHQ� GLH� $QIRUGHUXQJHQ�

DQ�,QLWLDWRUHQ�XQG�0 RQRP HUH�HEHQIDOOV�LP P HU�VSH] LILVFKHU��$OOJHP HLQH�. ULWHULHQ�I• U�GLH�$QZHQGEDUNHLW�

HLQHV� SKRWRNDWLRQLVFKHQ� ,QLWLDWRUV� VLQG� EHLVSLHOVZHLVH� GLH� / DJHUEHVWl QGLJNHLW�� G�K�� HLQH� EHVWP | JOLFKH�

WKHUP LVFKH� 6WDELOLWl W� GHV� ,QLWLDWRUV� LP � JHZ l KOWHQ� 0 RQRP HU� E] Z �� GHU� JHZ l KOWHQ� ) RUP XOLHUXQJ�� GLH�

P | JOLFKVW�JHULQJH�7R[ L] LWl W�GHV�,QLWLDWRUV�VHOEHU�XQG�GHU�SKRWRFKHP LVFK�JHQHULHUWHQ�6SDOWSURGXNWH��GLH�

/ | VOLFKNHLW� GHV� ,QLWLDWRUV� LQ� GHU� JHZ• QVFKWHQ� 0 RQRP HUIRUP XOLHUXQJ� VRZLH� HLQH� H[ ] HOOHQWH� 4 XDQWHQ�

DXVEHXWH� LQ� GHU� SKRWRFKHP LVFKHQ� * HQHULHUXQJ� HLQHU� P | JOLFKVW� SRWHQWHQ� LQLWLLHUHQGHQ� NDWLRQLVFKHQ�

6SH] LHV�EHL�%HVWUDKOXQJ�GHV�,QLWLDWRUV�P LW�GHU�DXI�GLH�$SSOLNDWLRQ�RSWLP LHUWHQ�: HOOHQOl QJH���

�

� �� � 3KRWRLQLWLDWRUHQ�

3KRWRLQLWLDWRUHQ� VLQG� ,QLWLDWRUHQ�� GLH� GLH� UHDNWLYH� LQLWLLHUHQGH� 6SH] LHV� GXUFK� HLQH� 3KRWRO\ VHUHDNWLRQ�

QDFK�GHU�$EVRUSWLRQ�YRQ�HOHNWURP DJQHWLVFKHU�6WUDKOXQJ�ELOGHQ�� ,P � ) DOO�YRQ�3KRWRLQLWLDWRUHQ� I• U�NDWLR�

QLVFKH�3RO\ P HULVDWLRQHQ�KDQGHOW�HV�VLFK�EHL�GLHVHU�DNWLYHQ�LQLWLLHUHQGHQ�6SH] LHV�XP �HLQ�. DWLRQ��G�K��HLQ�

3URWRQ�RGHU�HLQ�VWDUN�HOHNWURSKLOHV�&DUERNDWLRQ�� ( V�H[ LVWLHUHQ�HWOLFKH� . ODVVHQ�SKRWRNDWLRQLVFKHU� ,QLWLD�

WRUHQ�I• U�GLH�3RO\ P HULVDWLRQ�YRQ�( SR[ LGHQ��6R� ILQGHQ�VLFK�LQ�GHU�/ LWHUDWXU�XQWHU�DQGHUHP �%HLVSLHOH�I• U�

$U\ OGLD] RQLXP VDO] Ho

8 :.798 :':+8 :.;

�� ' LDU\ OLRGRQLXP VDO] H
e

8 :+d'8 :
e

8 :

o

8 :+p'8 ;
q

� �� ' LDU\ OFKORURQLXP VDO] H
5+5

8 ;
5

�� ' LDU\ OEURP RQL�

XP VDO] H
5'5

8 ;
5

�� 7ULDU\ OVXOIRQLXP VDO] H
5

6'8
5

;98 7
5

8 :

o

8 ;
5

8 ;'698 ;'798 ;�:

�� ' LDON\ OSKHQDF\ OVXOIRQLXP VDO] H
:

o

8 ;';98 ;9d'8 ;
e

�� ) HUURFHQL�

XP VDO] H
;

o

8 ;9p'8 d
q

8 d
5

�� 3KRVSKRQLXP VDO] H
d

5
8 d+698 d+7

�� 1 �$ONR[ \ S\ ULGLQLXP VDO] H
d

5
8 d9:

�� 3\ ULGLQLXP VDO] H
d+;98 d'd

�� 3\ ULOLXP �

VDO] H
p

�XQG�7KLDS\ ULOLXP VDO] H
p'8 d

e

� $EE��� � ��
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J�ãäJ
�*L�a�O V+`�Z�X]/�X�K [!K X#[ X�K�a�Z�R�[ R�_.P�[!O R�S�O V+`�Z�X�K���S�O [!O P#[ R�K V+P�M Ql_�M P�V+V+X�S�å*��S�O R�SŽS�O `�Z#[�P�v�w�X�v�O M N�X#[�c

' LH� I• U� GLH� : LUNVDP NHLW� HLQHV� SKRWRNDWLRQLVFKHQ� ,QLWLDWRUVDO] HV� NULWLVFKHQ� &KDUDNWHULVWLND� N| QQHQ� LQ�

YRQ� GHU� $UW� GHV� $QLRQV� VRZLH� GHU� $UW� GHV� . DWLRQV� DEKl QJLJH� XQWHUWHLOW� ZHUGHQ�� ' DV� JHZ l KOWH� $QLRQ�

EHVWLP P W�GLH�1DWXU�GHV�SURSDJLHUHQGHQ�,RQHQSDDUV�LQ�GHU�NDWLRQLVFKHQ�. HWWHQZDFKVWXP VUHDNWLRQ�� ' LH�

ZDFKVHQGHQ� 6SH] LHV� HLQHU� NDWLRQLVFKHQ� 3RO\ P HULVDWLRQ� VLQG� ZHQLJHU� VWDELO� DOV� GLH� GHU� DQLRQLVFKHQ�

3RO\ P HULVDWLRQ��6LH�VLQG�HP SILQGOLFK�JHJHQ• EHU�QXNOHRSKLOHQ�9HUXQUHLQLJXQJHQ��GD�VLH�P LW�GLHVHQ�$E�

EUXFKV� � RGHU� hEHUWUDJXQJVUHDNWLRQHQ� HLQJHKHQ� N| QQHQ�� ' DV� $QLRQ� HLQHV� SRWHQWLHOOHQ� SKRWRNDWLRQL�

VFKHQ� ,QLWLDWRUVDO] HV� VROOWH� GDKHU� HLQH� P | JOLFKVW� JHULQJH� 7HQGHQ] � DXIZHLVHQ�� P LW� GHP � NDWLRQLVFKHQ�

( QGH� GHU� ZDFKVHQGHQ� 3RO\ P HUNHWWH� XQWHU� %LOGXQJ� HLQHU� NRYDOHQWHQ� %LQGXQJ� ] X� NRP ELQLHUHQ�� P LW� DQ�

GHUHQ� : RUWHQ�� HV� VROOWH� HLQH� P | JOLFKVW� JHULQJH� 1XNOHRSKLOH� DXIZHLVHQ�� GD� VRQVW� GDV� : DFKVWXP � VWDUN�

UHWDUGLHUW�ZLUG�RGHU�JDU�QLFKW�HUVW�HLQWULWW��

$OV�QLFKW�QXNOHRSKLOH�$QLRQHQ�LQ�SKRWRODWHQWHQ�NDWLRQLVFKHQ� ,QLWDWRUVDO] HQ�ZHUGHQ�DP �Kl XILJVWHQ�+H�

[ DIOXRURDQWLP RQDW� XQG� +H[ DIOXRURSKRVSKDW�� VHOWHQHU� 7HWUDIOXRURERUDW� RGHU� +H[ DIOXRURDUVHQDW� YHU�

ZHQGHW�� 1XU� I• U� VSH] LHOOH� $QZHQGXQJHQ� ILQGHQ� DXFK� ,QLWLDWRUHQ� P LW� DQGHUHQ� * HJHQLRQHQ� LKUHQ� ( LQ�

VDW] ��6R�LVW�GLH�NDWLRQLVFKH�3KRWRSRO\ P HULVDWLRQ�YRQ�( SR[ \ VLOLFRQHQ�P LW�GHQ�P HLVWHQ�2 QLXP NDWDO\ VDWR�

UHQ�DXIJUXQG�LKUHU�VHKU�VFKOHFKWHQ�/ | VOLFKNHLW�LQ�GLHVHU�0 RQRP HUNODVVH�QLFKW�] X�UHDOLVLHUHQ��6LH�JHOLQJW�

P LW�' LDON\ OLRGRQLXP KH[ DIOXRURDQWLP RQDWHQ�P LW�ODQJHQ�YHU] ZHLJWHQ�$ON\ OJUXSSHQ
d

o �XQG�DXFK�P LW�' LDU\ �

OLRGRQLXP VDO] HQ�P LW�7HWUDNLV�SHQWDIOXRURSKHQ\ O�ERUDW�DOV�$QLRQ
:

e
8 d'p

��

' LH� $UW� GHV� SURSDJLHUHQGHQ� ,RQHQSDDUV�� G�K�� GDV� JHZ l KOWH� $QLRQ�� KDW� GLUHNWH� $XVZLUNXQJHQ� DXI� GLH�

. LQHWLN� GHU� NDWLRQLVFKHQ� 3RO\ P HULVDWLRQ� XQG� DXI� GLH� 0 | JOLFKNHLW� E] Z �� GDV� $XVP D‰� DQ� . HWWHQWHUP LQLH�

UXQJ�GXUFK�$QLRQHQVSDOWUHDNWLRQHQ��ZLH�] ��%��GLH�LQ�6FKHP D�� �GDUJHVWHOOWH��

2 %) æ

2
) �

%) ç�è �
A�B�C�D
EGFé¹�J

��X�K�UYO S�O X�K�T�S�wIN�X�V�_.P#[!O R�S�O V+`�Z�X�Sê��X�[ [ X�S�X�S�N�X�VkX�O S�X�K)��a�R�b�O N�a�R�M L�UWX�K�O V+P�[!O R�SGN�T�K `�ZGN�O Xë �a�P�M [!K X�P�_+[�O R�S¿j#R�S¿��X#[!K P#\�M T�R�K R�º

v�R�K P#[�c

+DQGHOW�HV�VLFK�EHL�GHP �EHWUDFKWHWHQ�,QLWLDWRU�XP �HLQHQ�3KRWRVl XUHELOGQHU��VR�EHVWLP P W�GDV�JHZ l KOWH�

$QLRQ� DX‰HUGHP � GLH� 6Wl UNH� GHU� LQ� GHU� 3KRWRO\ VHUHDNWLRQ� JHELOGHWHQ� 6l XUH� XQG� VRP LW� OHW] WHQGOLFK� GLH�

,QLWLDWRUHIIL] LHQ] ��

' DV�. DWLRQ�LVW�GLH�OLFKWDEVRUELHUHQGH�. RP SRQHQWH�XQG�4 XHOOH�GHU�3KRWRFKHP LH�GHU�2 QLXP VDO] H��6RP LW�

NRQWUROOLHUW� GHVVHQ� 6WUXNWXU� GLH� / DJH� GHU� $EVRUSWLRQVEDQGHQ� LP � HOHNWURP DJQHWLVFKHQ� : HOOHQOl QJHQ�

VSHNWUXP �� GHUHQ� ,QWHQVLWl W� XQG� GLH� 3KRWRVHQVLWLYLWl W� GHV� ,QLWLDWRUVDO] HV�� / HW] WHUH� EHVFKUHLEW� GDV� $XV�

P D‰�� ] X� GHP � GLH� $QUHJXQJ� GHV� ,QLWLDWRUV� GXUFK� / LFKWDEVRUSWLRQ� ] XU� JHZ• QVFKWHQ� 3KRWRO\ VHUHDNWLRQ�

E] Z �� ] XU�%LOGXQJ�GHU�LQLWLLHUHQGHQ�6SH] LHV� I• KUW��G�K��GLH�4 XDQWHQDXVEHXWH�� ' HV� ZHLWHUHQ�EHGLQJW�GLH�

$UW�GHV� . DWLRQV�GLH�3KRWRVHQVLELOLVLHUEDUNHLW��G�K��RE�GXUFK�HLQHQ�6HQVLELOLVDWRU�DXIJHQRP P HQH�6WUDK�
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OXQJVHQHUJLH� DXI� GHQ� ,QLWLDWRU� • EHUWUDJEDU� LVW�� XQG� OHW] WHQGOLFK� GLH� WKHUP LVFKH� 6WDELOLWl W� E] Z �� / DWHQ] �

GHU�,QLWLDWRUVDO] H���

( LQ� HIIL] LHQWHU� NDWLRQLVFKHU� 3KRWRLQLWLDWRU� VROOWH� HLQHQ� P | JOLFKVW� KRKHQ� ( [ WLQNWLRQVNRHIIL] LHQWHQ� LQ� GHU�

$EVRUSWLRQ� XQG� HLQH� KRKH� 4 XDQWHQDXVEHXWH� LQ� GHU� UHOHYDQWHQ� 3KRWRUHDNWLRQ� DXIZHLVHQ�� 6RP LW� VROOWH�

HLQH� P | JOLFKVW� ZLUNVDP H� ,QLWLDWRUVSH] LHV� EHL� P | JOLFKVW� JHULQJHU� EHQ| WLJWHU� ( LQVWUDKOXQJVLQWHQVLWl W� LQ�

P | JOLFKVW� KRKHU� $XVEHXWH� JHIRUP W� ZHUGHQ�� * UXQGYRUDXVVHW] XQJ� KLHUI• U� LVW� GLH� HIIL] LHQWH� $XVQXW] XQJ�

GHU�YRQ�GHU� / LFKWTXHOOH�DQJHERWHQHQ�6WUDKOXQJ�� ' LHV�EHGHXWHW��GDVV�GDV�2 QLXP VDO] �LQWHQVLYH�$EVRUS�

WLRQVEDQGHQ� LP � %HUHLFK� LQWHQVLWl WVVWDUNHU� ( P LVVLRQHQ� GHU� / DP SH� DXIZHLVHQ� P XVV�� 0 LWWHO�� XQG� +RFK�

GUXFN�4 XHFNVLOEHUGDP SIODP SHQ��GLH�LQ�GHU�5HJHO�DOV� / LFKWTXHOOHQ� YHUZHQGHW�ZHUGHQ��EHVLW] HQ�+DXSW�

HP LVVLRQHQ� EHL� � � � � XQG� � � � � QP �� 7DEHOOH� � � I• KUW� GLH� ODQJZHOOLJVWHQ� $EVRUSWLRQVP D[ LP D� HLQLJHU� W\ SL�

VFKHU�2 QLXP VDO] H�DXI��$XV�GHU�7DEHOOH�LVW�] X�HQWQHKP HQ��GDVV�GLH�VSHNWUDOH�$QWZRUW�HLQIDFKHU�2 QLXP �

VDO] VWUXNWXUHQ� LQ� GLHVHP � %HUHLFK� P HLVW� XQJHQ• JHQG� LVW�� ( V� LVW� DXFK� HUVLFKWOLFK�� GDVV� GLH� / DJH� � l ì�í�î � �

XQG�GLH�GXUFK�GLH� ( [ WLQNWLRQVNRHIIL] LHQWHQ� �eì�í�î �E] Z ��ORJ�eì�í�î � �EHVFKULHEHQH� ,QWHQVLWl W�GHU�$EVRUSWLR�

QHQ�HLQHV�SKRWRNDWLRQLVFKHQ�,QLWLDWRUV�] X�HLQHP �JHZLVVHQ�* UDG�GXUFK�GLH�( LQI• KUXQJ�YRQ�&KURP RSKR�

UHQ�XQG�EDWKRFKURP �ZLUNHQGHQ�6XEVWLWXHQWHQ�EHHLQIOXVVW�ZHUGHQ�NDQQ��

�
ï

F
t

D
ð ð DIH�J
	�/
º ��v�V+R�K�a#[!O R�S�V+`�Z�P�K P�_+[ X�K�O V'[!O _.P]j�X�K V+`�Z�O X�N�X�S�X�K��uS�O T�UWV+P�M QlO S�O [!O P#[ R�K X�S�c

. DWLRQ� $QLRQ� Oñ�ò.ó �>QP @� Hñ�ò.ó � ô

ð*EGõ�ð ö ÷ B�Eëö ÷!ø

� ORJ �Hñ�ò.ó � 5 HI ��
ù

%) :+ú � � � � � � � � � � � � �� � �
e9q

8
el5

�

û ü¨ý¨þ%ÿ

%) :+ú � � � � � � � � � � � � �� � �
e9q

8
e�5

�

$V) d'ú � � � � � � � � � � � � �� � �
e9q

8
e�5

�

�

$V) d'ú � � � � � � � � � � � � �� � �
5

6

�

�
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5

6

�
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3) d'ú � � � � � � � � � � � � �� � �
5

;

�

�

�

6E) d'ú � � � � � � � � � � � � �� � �
d+6

�

�

6E) d'ú � � � � � � � � � � � � �� � �
e

6

�

���

�
3) d'ú � � � � � � � � � � � �� � �

d9:

���
���

3) d'ú � � � � � � � � �
d9:

���

�
3) d'ú � � � � � � � � � � � � �� � �

d9:
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+l XILJ�LVW�HV�VFKZLHULJ�RGHU�V\ QWKHWLVFK�VHKU�DXIZ l QGLJ�GLH�VSHNWUDOH�$QWZRUW�HLQHV�SKRWRNDWLRQLVFKHQ�

,QLWLDWRUV�GXUFK�6XEVWLWXWLRQ�DQ�GDV� / DP SHQVSHNWUXP �DQ] XSDVVHQ�� ' LH�=XJDEH�HLQHV�3KRWRVHQVLELOLVD�

WRUV�GHU�LP �JHZ• QVFKWHQ�: HOOHQOl QJHQEHUHLFK�DEVRUELHUW�LVW�GDQQ�HLQH�$OWHUQDWLYH�ZHQQ�GLH�YRP �6HQ�

VLELOLVDWRU�DEVRUELHUWH�3KRWRQHQHQHUJLH�] X�HLQHU�5HDNWLRQ�RGHU�: HFKVHOZLUNXQJ�GHV�6HQVLELOLVDWRUV�P LW�

GHP � ,QLWLDWRU� I• KUW�� GLH� OHW] WHQGOLFK� HLQH� LQLWLDWLRQVIl KLJH� 6SH] LHV� JHQHULHUW�� -HGRFK� ODVVHQ� VLFK� QLFKW�

DOOH�2 QLXP VDO] LQLWLDWRUHQ�JOHLFKHUP D‰HQ�JXW�SKRWRVHQVLELOLVLHUHQ��VLHKH�. DSLWHO�� �� � ��

' HU�0 HFKDQLVP XV�GHU�3KRWRO\ VH�YRQ�GHU�$EVRUSWLRQ�HLQHV� / LFKWTXDQWV�ELV�KLQ� ] XU�%LOGXQJ�HLQHU�NDWLR�

QLVFKHQ� LQLWLDWLRQVIl KLJHQ� 6SH] LHV� LVW� I• U� GLH� P HLVWHQ� SKRWRNDWLRQLVFKHQ� ,QLWLDWRUNODVVHQ� VHKU� NRP SOH[ �

XQG�I• U�HLQLJH�QLFKW�] ZHLIHOVIUHL�JHNOl UW��VR�GDVV�LQ�GHU�/ LWHUDWXU�QDFK�ZLH�YRU�YHUVFKLHGHQH�0 HFKDQLV�

P HQ�HU| UWHUW�ZHUGHQ
5

p

���

) HUURFHQLXP VDO] H� XQWHUVFKHLGHQ� VLFK� LQ� LKUHP � : LUNXQJVP HFKDQLVP XV� JUXQGVl W] OLFK� YRQ� GHQ� DQGH�

UHQ� LQ� $EE�� � � DXIJHI• KUWHQ� ,QLWLDWRUHQ� I• U� SKRWRNDWLRQLVFKH� 3RO\ P HULVDWLRQHQ�� ' LHVH� 6DO] H� JHQHULHUHQ�

GXUFK� %HVWUDKOXQJ� HLQH� DQJHUHJWH� 6SH] LHV�� GLH� XQWHU� 9HUOXVW� GHV� $UHQ� / LJDQGHQ� ( SR[ \ P RQRP HUH� LQ�

GLH� . RRUGLQDWLRQVVSKl UH� DXIQHKP HQ� XQG� GDQQ� HLQH� ULQJ| IIQHQGH� 3RO\ P HULVDWLRQ� DXVO| VHQ� NDQQ�

�6FKHP D�� � ��
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' D�GLH�,QLWLLHUXQJ�QXU�XQWHU�7HLOQDKP H�GHV�0 RQRP HUV�VWDWWILQGHQ�NDQQ��LVW�GLH�9HUZHQGXQJ�YRQ�) HUUR�

FHQLXP VDO] HQ�DXI�0 RQRP HUH�EHVFKUl QNW��GLH�HIIHNWLY�DQ�GLH�NRRUGLQDWLYH�/ HHUVWHOOH�GHV�SKRWRJHQHULHU�

WHQ��NRRUGLQDWLY�XQJHVl WWLJWHQ�( LVHQNRP SOH[ HV�DQELQGHQ�N| QQHQ��

2 UJDQLVFKH�2 QLXP VDO] H�ZLH�GLH�LQ�$EE�� � �DXIJHI• KUWHQ� ' LDU\ OKDORQLXP � ��7ULDU\ OVXOIRQLXP � ��3KRVSKRQL�

XP � �� 3\ ULGLQLXP � �� 3\ ULOLXP � � XQG� 7KLDS\ ULOLXP VDO] H� JHKHQ� QDFK� $EVRUSWLRQ� YRQ� / LFKW� LQ� HLQHQ� HOHNWUR�

QLVFK�DQJHUHJWHQ�=XVWDQG�• EHU��GHU�LP �* HJHQVDW] � ] X�GHQ�) HUURFHQLXP VDO] HQ�LQ�HLQHU�3KRWRO\ VHUHDNWL�

RQ� P HLVW� LUUHYHUVLEHO� XQG� RKQH� GLH� %HWHLOLJXQJ� GHV� 0 RQRP HUV� GXUFK� KRP RO\ WLVFKHQ� RGHU� KHWHURO\ WL�

VFKHQ�%LQGXQJVEUXFK�5DGLNDONDWLRQHQ�E] Z �� . DWLRQHQ�DOV�SULP l UH�6SDOWSURGXNWH�ELOGHW�� ,Q�HLQLJHQ� ) l O�

OHQ� VLQG� GLHVH� SULP l U� JHELOGHWHQ� NDWLRQLVFKHQ� 6SH] LHV� VHOEVW� LQ� GHU� / DJH� P LW� 0 RQRP HUP ROHN• OHQ� ] X�

UHDJLHUHQ�XQG�GLH�NDWLRQLVFKH�3RO\ P HULVDWLRQ�GLUHNW�DXV] XO| VHQ��+l XILJHU�ZHUGHQ�MHGRFK�LQ�) ROJHUHDN�

WLRQHQ� GLHVHU� 3ULP l USURGXNWH� P LW� GHP � 0 RQRP HU� E] Z �� / | VHP LWWHOP ROHN• OHQ� 3URWRQHQ� JHELOGHW�� GLH�

GDQQ�DOV�LQLWLLHUHQGH�6SH] LHV�IXQJLHUHQ���

9RQ�GHQ� ' LDU\ OKDORQLXP VDO] HQ�ZHUGHQ�GLH� ' LDU\ OLRGRQLXP VDO] H�DP �Kl XILJVWHQ�DOV�SKRWRNDWLRQLVFKH�

,QLWLDWRUHQ�YHUZHQGHW�� ' LDU\ OFKORURQLXP � �XQG�' LDU\ OEURP RQLXP VDO] H�VLQG�WKHUP LVFK�ZHQLJHU�VWDELO�XQG�

LQ� GHU� 6\ QWKHVH� ZHVHQWOLFK� DXIZ l QGLJHU� DOV� ' LDU\ OLRGRQLXP VDO] H�� 6\ P P HWULVFKH� ' LDU\ OLRGRQLXP K\ GUR�

JHQVXOIDWH� VLQG� VHKU� HLQIDFK� GXUFK� GLH� 5HDNWLRQ� HLQHV� XQVXEVWLWXLHUWHQ� RGHU� VXEVWLWXLHUWHQ� $URP DWHQ�

P LW� . DOLXP LRGDW�6FKZHIHOVl XUH� ] XJl QJOLFK
e'q

8
el5

�� ' HU�$XVWDXVFK�GHV�+\ GURJHQVXOIDWHV�JHJHQ�GDV�EHQ| �

WLJWH�QLFKW�QXNOHRSKLOH�$QLRQ�JHOLQJW�DXV�GLHVHQ�GXUFK�HLQH�HLQIDFKH�8P VDO] XQJ�� ' LH�VSHNWUDOH�$QWZRUW�

GHU� P HLVWHQ� ' LDU\ OLRGRQLXP VDO] H� LVW� LP � I• U� HLQH� $SSOLNDWLRQ� DOV� SKRWRNDWLRQLVFKHU� ,QLWLDWRU� HUIRUGHUOL�

FKHQ� : HOOHQOl QJHQEHUHLFK� LQ� GHU� 5HJHO� XQJHQ• JHQG� � VLHKH� 7DEHOOH� � � �� 8P � HLQH� EHVVHUH� $XVQXW] XQJ�

GHU� ( P LVVLRQHQ� Jl QJLJHU� 6WUDKOXQJVTXHOOHQ� ] X� HUUHLFKHQ�� P • VVHQ� GDKHU� 3KRWRVHQVLELOLVDWRUHQ� ] XJH�

VHW] W�ZHUGHQ��
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' LDU\ OLRGRQLXP VDO] H� SKRWRO\ VLHUHQ� QDFK� $EVRUSWLRQ� HOHNWURP DJQHWLVFKHU� 6WUDKOXQJ� DXV� GHP � DQJHUHJ�

WHQ�=XVWDQG�LUUHYHUVLEHO�XQWHU�) UDJP HQWLHUXQJ�� ,P �ZHVHQWOLFKHQ�ZHUGHQ�LQ�GHU�/ LWHUDWXU�GUHL�YHUVFKLH�

GHQH�5HDNWLRQVSIDGH�] XU�* HQHULHUXQJ�GHU�LQLWLDWLRQVIl KLJHQ�6SH] LHV�GLVNXWLHUW
7

5
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�� ,P �0 DMR�

ULWl WVSKRWRO\ VHSIDG� ZLUG� DXV� GHU� DQJHUHJWHQ� ' LDU\ OLRGRQLXP YHUELQGXQJ� , � GXUFK� KRP RO\ WLVFKHQ� %LQ�

GXQJVEUXFK� GHU� $U� , �%LQGXQJ� ] XQl FKVW� HLQ� 5DGLNDONDWLRQ� , , � JHELOGHW�� ' LHVHV� DEVWUDKLHUW� HLQ� : DVVHU�

VWRIIUDGLNDO� YRQ� HLQHP � ZDVVHUVWRIIGRQLHUHQGHQ� / | VHP LWWHO� RGHU� 0 RQRP HU� XQWHU� %LOGXQJ� HLQHV� $U\ OLR�

GRQLXP NDWLRQV� , , , �� ' LH� ) UHLVHW] XQJ� HLQHV� 3URWRQV� DXV� GLHVHP � . DWLRQ� , , , � OLHIHUW� GLH� %U¡ QVWHG�6l XUH��

GLH�VFKOLH‰OLFK�GLH�NDWLRQLVFKH�3RO\ P HULVDWLRQ�LQLWLLHUW�� 6FKHP D�� � ���
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' HU� 0 LQRULWl WVSKRWRO\ VHSIDG� LQYROYLHUW� GHQ� QXNOHRSKLOHQ� $QJULII� HLQHV� / | VHP LWWHOP ROHN• OV� 5�+� DXI� GDV�

DQJHUHJWH� ,RGRQLXP VDO] � , �� GHU� GDQQ� ] XU� ) UHLVHW] XQJ� HLQHV� LQLWLLHUHQGHQ� 3URWRQV� DXV� GHP � 3ULP l USUR�

GXNW�, 9 �GLHVHU�5HDNWLRQ�I• KUW��6FKHP D�� � ���
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$XV�GHWDLOOLHUWHQ�3URGXNWDQDO\ VHQ�HUJHEHQ�VLFK�GDU• EHU�KLQDXV�GHXWOLFKH�+LQZHLVH� I• U�HLQHQ�DOWHUQDWL�

YHQ� 5HDNWLRQVSIDG� P LW� KHWHURO\ WLVFKHP � %UXFK� GHU� $U� , �%LQGXQJ�� GHU� ] XU� %LOGXQJ� YRQ� ,RGEHQ] RO� XQG�

HLQHV� 3KHQ\ ONDWLRQV� I• KUW�� / HW] WHUHV� VHW] W� ZLHGHUXP � GXUFK� 5HDNWLRQ� P LW� HLQHP � / | VHP LWWHO�� RGHU� 0 R�

QRP HUP ROHN• O�GDV�LQLWLLHUHQGH�3URWRQ�IUHL�� 6FKHP D�� � ���

,
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' LH� VSHNWUDOH� $QWZRUW� GHU� 7ULDU\ OVXOIRQLXP VDO] H� LP � HUIRUGHUOLFKHQ� : HOOHQOl QJHQEHUHLFK� • � � � � � QP �

LVW� EHVVHU� DOV� GLH� GHU� ' LDU\ OLRGRQLXP VDO] H� �VLHKH� 7DEHOOH� � � �� 6LH� HUUHLFKHQ� DX‰HUGHP � HLQH� K| KHUH�

4 XDQWHQDXVEHXWH� LQ� GHU� * HQHULHUXQJ� DNWLYHU� LQLWLLHUHQGHU� 6SH] LHV�� VLQG� WKHUP LVFK� VHKU� VWDELO�� HLQIDFK�

] X�V\ QWKHWLVLHUHQ�XQG�ZHUGHQ�GDKHU�LQ�NRP P HU] LHOOHQ� $SSOLNDWLRQHQ� Kl XILJ� YHUZHQGHW�� ' LH�3KRWRVHQ�

VLELOLVLHUEDUNHLW�GHU�7ULDU\ OVXOIRQLXP VDO] H�LVW�JHULQJHU�DOV�GLH�GHU�' LDU\ OLRGRQLXP VDO] H��

' LH� LUUHYHUVLEOH� ) UDJP HQWLHUXQJ
šs› œ[•s› ž Ÿ

� YRQ� DQJHUHJWHQ� 7ULDU\ OVXOIRQLXP YHUELQGXQJHQ� NDQQ� GXUFK� ] ZHL�

DOWHUQDWLYH�SULP l UH�3KRWRO\ VHSUR] HVVH��GLH�HLQHUVHLWV�GLH�KHWHURO\ WLVFKH��DQGHUHUVHLWV�GLH�KRP RO\ WLVFKH�

6SDOWXQJ� GHU� $U�6�%LQGXQJ� LQYROYLHUHQ�� HUIROJHQ
šs› œ[• › ŸSœM› žsž

�� %HL� GLUHNWHU� $QUHJXQJ� LVW� GHU� KHWHURO\ WLVFKH�

%LQGXQJVEUXFK�DXV�GHP �DQJHUHJWHQ�6LQJXOHWW] XVWDQG�GHU�EHYRU] XJWH�5HDNWLRQVSIDG�� ' LH�QDFK�GLHVHP �

0 HFKDQLVP XV� JHELOGHWHQ� SULP l UHQ� 6SDOWSURGXNWH� VLQG�� ] �%�� LP � ) DOOH� GHU� ) UDJP HQWLHUXQJ� YRQ� 7ULSKH�

Q\ OVXOIRQLXP KH[ DIOXRURSKRVSKDW�� ' LSKHQ\ OVXOILG� XQG� HLQ� 3KHQ\ ONDWLRQ�� / HW] WHUHV� ELOGHW� LQ� EHNDQQWHU�



( `ba	c

T

` d.e	a)f � ' `

T]H+g.h

d

h

`ba	ije.k `

T l

d

T]m:n

d.`

h

a.`MoJp

g	T

(
HShIq

`bi

HSh

csr

5tT+l

`Mo

n

d.`

h

a �

�

� �

�

: HLVH� GXUFK� 5HDNWLRQ� P LW� HLQHP � 0 RQRP HU� � RGHU� 6ROYHQVP ROHN• O� GLH� LQLWLLHUHQGH� %U¡ QVWHG�6l XUH�

�6FKHP D�� � ��

¡



¢�£ ¤

¢�£
¤ ¥4¦ §

¥

¢4£ ¤

§

¡

¢4£y¤

¡

¨

n

�
')(+*),.-0/]©I36HJ;:K:L K X YS@�7…„SK >

d

GN? U+;:7 >SYJX @BC+X † K >+? C+Aª;:7SVS=S†NX C:K G K U+;JKJ@BU+;:=SLIC+>SL 7+G	;:7:L 7+G K X YSLM? @�9<;:7+Aˆ‡ ? >:EWC+>:O+@B‰+GNC:9<;W_

( LQ� QDFK� GHP � DOWHUQDWLYHQ� KRP RO\ WLVFKHQ� %LQGXQJVEUXFK� DXV� GHP � DQJHUHJWHQ� =XVWDQG� JHELOGHWHV�

' LSKHQ\ OVXOIRQLXP UDGLNDONDWLRQ�DEVWUDKLHUW�LQ�JOHLFKHU� : HLVH�ZLH� I• U�GLH� ' LDU\ OLRGRQLXP VDO] H�EHVFKULH�

EHQ� HLQ� : DVVHUVWRIIUDGLNDO� YRQ� HLQHP � ' RQRU� XQG� VHW] W� GDQQ� LQ� HLQHU� ) ROJHUHDNWLRQ� GDV� LQLWLLHUHQGH�

3URWRQ�IUHL�� 6FKHP D�� � ��
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0 HFKDQLVWLVFKH� 6WXGLHQ� KDEHQ� JH] HLJW�� GDVV� VRZRKO� GLH� JHELOGHWHQ� 3KHQ\ ONDWLRQHQ� DOV� DXFK� GLH� 3KH�

Q\ OUDGLNDOH� LP � / | VXQJVP LWWHONl ILJ� DQ� EHQDFKEDUWH� $URP DWHQ� P LW� $U�6�%LQGXQJ� DGGLHUHQ
ž šs› ž ´

�� ,Q� GLHVHU�

VHNXQGl UHQ�$GGLWLRQVUHDNWLRQ�ZHUGHQ�ZHLWHUH�3URWRQHQ�JHELOGHW�� ( V�VLQG�GLHVH� ] XVl W] OLFKHQ�3URWRQHQ��

GLH�I• U�GLH�KRKH�,QLWLDWRUHIIL] LHQV�YRQ�6XOIRQLXP VDO] HQ�YHUDQWZRUWOLFK�VLQG��

,P � ) DOOH� YRQ� $ON\ ODU\ OEHQ] \ OVXOIRQLXP VDO] HQ� VLQG� P | JOLFKHUZHLVH� 3URWRQHQ� QLFKW� GLH� HLQ] LJH� GXUFK�

%HVWUDKOXQJ� GLHVHU� 6DO] H� HU] HXJWH� LQLWLLHUHQGH� 6SH] LHV�� 6R� OLHIHUW� GLH� SKRWRNDWLRQLVFKH� 3RO\ P HULVDWLRQ�

HLQHV� 0 RQRHSR[ LGHV�� XQWHU� 9HUZHQGXQJ� YRQ� %HQ] \ O� � �K\ GUR[ \ SKHQ\ O�P HWK\ OVXOIRQLXP �

KH[ DIOXRURDQWLP RQDW� DOV� ,QLWLDWRU�� HLQ� 3RO\ HSR[ LG� LQ� GHP � VSHNWURVNRSLVFKH� +LQZHLVH� DXI� %HQ] \ �

OHQGJUXSSHQ� JHIXQGHQ� ZXUGHQ�� ' LHV� GHXWHW� DXI� HLQH� ,QLWLLHUXQJ� GHU� 3RO\ P HULVDWLRQ� GXUFK� SKRWRFKH�

P LVFK�HU] HXJWH�%HQ] \ ONDWLRQHQ�KLQ
ŸSœ

�� 6FKHP D�� � � ��
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,Q�GHU�/ LWHUDWXU�ILQGHQ�VLFK�%HLVSLHOH�I• U�GLH�9HUZHQGXQJ�YRQ�3KRVSKRQLXP VDO] HQ�P LW�%HQ] \ O� ��3KH�

QDF\ O� �XQG�SRO\ DURP DWLVFKHQ�6XEVWLWXHQWHQ��ZLH� ] �%�� 1DSKWKDOLQ��$QWKUDFHQ�XQG�3\ UHQ��DOV�SKRWRNDWL�

RQLVFKH� ,QLWLDWRUHQ� I• U� ( SR[ LGSRO\ P HULVDWLRQHQ
Ÿ�Ès› ž�• › šsÉs› š<œM› š�•

�� ' LH� 3KRVSKRQLXP YHUELQGXQJHQ� P LW� SRO\ DUR�

P DWLVFKHQ� 6XEVWLWXHQWHQ� EHVLW] HQ� $EVRUSWLRQHQ� QLFKW� QXU� LP � NXU] ZHOOLJHQ� 89�%HUHLFK�� VRQGHUQ� DXFK�

MHQVHLWV� � � � � QP � � VLHKH� DXFK� 7DEHOOH� � � � XQG� N| QQHQ� VRP LW� P LW� NRQYHQWLRQHOOHQ� 6WUDKOXQJVTXHOOHQ� GL�

UHNW��RKQH�GHQ�=XVDW] �YRQ�6HQVLELOLVDWRUHQ��DQJHUHJW�ZHUGHQ���

' LH� 3KRWRO\ VH� YRQ� 3KRVSKRQLXP VDO] HQ� P LW� SRO\ DURP DWLVFKHQ� RGHU� %HQ] \ O�6XEVWLWXHQWHQ� I• KUW� XQWHU�

KHWHURO\ WLVFKHP � %LQGXQJVEUXFK� ] XU� %LOGXQJ� HLQHV� &DUERNDWLRQV�� ,Q� 3RO\ HSR[ LGHQ�� GLH� XQWHU� 9HUZHQ�
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GXQJ� YRQ� ' LSKHQ\ OEXW\ OS\ UHQ\ OP HWK\ OSKRVSKRQLXP KH[ DIOXRURDQWLP RQDW� DOV� ,QLWLDWRU� KHUJHVWHOOW� ZXU�

GHQ�� NRQQWHQ� 3\ UHQ\ OP HWK\ OHQHQGJUXSSHQ� QDFKJHZLHVHQ� ZHUGHQ�� ( V� ZLUG� GDKHU� DQJHQRP P HQ�� GDVV�

GLHVH� SULP l U� DXV� GHU� 3KRWRO\ VHUHDNWLRQ� JHELOGHWHQ� &DUERNDWLRQHQ� LQ� GHU� / DJH� VLQG�� VHOEVW� DOV� LQLWLLH�

UHQGH�6SH] LHV�] X�IXQJLHUHQ��6FKHP D�� � � ��
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,P � ) DOO� YRQ�3KHQDF\ OWULSKHQ\ OSKRVSKRQLXP VDO] HQ� ILQGHW�GLH� ,QLWLLHUXQJ�GDJHJHQ� GXUFK�HLQH�%U¡ QVWHG�

6l XUH�VWDWW�� ' LH�3KRWRO\ VH�DXV�GHP �DQJHUHJWHQ�=XVWDQG�HUIROJW�EHL�GLHVHQ� ' HULYDWHQ�XQWHU�KHWHURO\ WL�

VFKHP �%UXFK�GHU� ] XP �3KRVSKRU�EHQDFKEDUWHQ�&�+�%LQGXQJ�� ( V�ZLUG�VR�HLQ�3URWRQ�XQG�HLQ�UHVRQDQ] �

VWDELOLVLHUWHV�3KRVSKRQLXP \ OLG�HU] HXJW��6FKHP D�� � � ���
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( V�LVW�DQ] XP HUNHQ��GDVV�3KRVSKRQLXP VDO] H�RIIHQVLFKWOLFK�GLH�LQLWLLHUHQGH�6SH] LHV�GLUHNW�DXV�GHU�SULP l �

UHQ� 3KRWRO\ VHUHDNWLRQ�� XQG� QLFKW� ZLH� GLH� ' LDU\ OLRGRQLXP � � E] Z �� 7ULDU\ OVXOIRQLXP VDO] H� LQ� ) ROJHUHDNWLR�

QHQ��ELOGHQ��

: HUGHQ� 1 � $ONR[ \ S\ ULGLQLXP VDO] H� GXUFK� %HVWUDKOXQJ� DQJHUHJW�� VR� ] HUIDOOHQ� VLH� GXUFK� KRP RO\ WL�

VFKHQ�%LQGXQJVEUXFK�LQ�HLQ�3\ ULGLQLXP UDGLNDONDWLRQ�XQG�HLQ�$ONR[ \ UDGLNDO��' DV�5DGLNDONDWLRQ�NDQQ��ZLH�

] XYRU� I• U� GLH� ' LDU\ OLRGRQLXP VDO] H� XQG� 7ULDU\ OVXOIRQLXP VDO] H� EHVFKULHEHQ�� HLQ� : DVVHUVWRIIDWRP � YRQ�

HLQHP � ' RQRU�DEVWUDKLHUHQ� XQG�LQ� ) ROJH�HLQ�LQLWLLHUHQGHV�3URWRQ� IUHLVHW] HQ�� ,P � 8QWHUVFKLHG� ] X� ,RGRQL�

XP � �XQG�6XOIRQLXP GHULYDWHQ�ZLUG�I• U�GLH�$ONR[ \ S\ ULGLQLXP VDO] H�DEHU�DXFK�GLH�0 | JOLFKNHLW�GHU�GLUHNWHQ�

,QLWLLHUXQJ�GHU�3RO\ P HULVDWLRQ�GXUFK�5HDNWLRQ�GHV�5DGLNDONDWLRQV�P LW�GHP �0 RQRP HU�DQJHQRP P HQ
š�È › š Ý

�

� 6FKHP D�� � � ��
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,P � 5DKP HQ� GHU� YRUOLHJHQGHQ� ' LVVHUWDWLRQ� LVW� GLH� LQ� GHU� / LWHUDWXU� EHVFKULHEHQH� 0 | JOLFKNHLW� GHU� 9HU�

ZHQGXQJ�YRQ�3\ ULGLQLXP VDO] HQ��LQVEHVRQGHUH�YRQ�1�$U\ OP HWK\ OGHULYDWHQ��DOV�ODWHQWH�,QLWLDWRUHQ�I• U�

NDWLRQLVFKH� ( SR[ LGSRO\ P HULVDWLRQHQ
ŸRé › Ÿ�Ÿ

� YRQ� EHVRQGHUHP � ,QWHUHVVH�� ' LH� : LUNVDP NHLW� GLHVHU� 6DO] H� DOV�

WKHUP RODWHQWH� NDWLRQLVFKH� ,QLWLDWRUHQ�� G�K�� DOV� ,QLWLDWRUHQ�� GLH� EHL� 5DXP WHP SHUDWXU� LQ� GHU� 0 RQRP HU�

IRUP XOLHUXQJ� VWDELO� VLQG�� MHGRFK� EHL� ( UZ l UP XQJ� GHUHQ� 3RO\ P HULVDWLRQ� DXVO| VHQ�� LVW� VFKRQ� VHLW� Ol QJH�
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UHP � EHNDQQW
š�é › šsŸs› š�ž › šsšs› šs´

�� ,Q� GHU� 7DW� VLQG� HLQLJH� GHU� LP � YRULJHQ� EHVFKULHEHQHQ� SKRWRODWHQWHQ� NDWLRQL�

VFKHQ�,QLWLDWRUHQ�DXFK�WKHUP LVFK�DNWLYLHUEDU��LQ�GHU�5HJHO�ZHUGHQ�DOOHUGLQJV�LQ�WKHUP RODWHQWHQ�2 QLXP �

VDO] LQLWLDWRUHQ�DEZHLFKHQGH�6XEVWLWXHQWHQ�YHUZHQGHW
ŸSœ

��

$OV� ODWHQWH� NDWLRQLVFKH� ,QLWLDWRUHQ� JHHLJQHWH� 1�$U\ OP HWK\ O� � GHULYDWLVLHUWH� 3\ ULGLQLXP VDO] H�� ZLH� ] �%�� 1 �

%HQ] \ OS\ ULGLQLXP � � RGHU� 1 � ' LSKHQ\ OP HWK\ OS\ ULGLQLXP VDO] H� XQG� LP � $URP DWHQ� RGHU� +HWHURDURP DWHQ�

IXQNWLRQHOOH� * UXSSHQ� WUDJHQGH� $QDORJD�� VLQG� V\ QWKHWLVFK� GXUFK� GLH� 5HDNWLRQ� GHV� $U\ OP HWK\ OFKORULGV�

RGHU�±EURP LGV�P LW�GHP �HQWVSUHFKHQGHQ�3\ ULGLQGHULYDW�XQG�QDFKIROJHQGH�8P VDO] XQJ�] XJl QJOLFK
Ÿ�Ÿs› š�žs› ´sÉ

��

,Q�3RO\ HSR[ LGHQ��GLH�GXUFK�WKHUP LVFKH�NDWLRQLVFKH�3RO\ P HULVDWLRQ�XQWHU�9HUZHQGXQJ�YRQ�EHLVSLHOVZHL�

VH�1�%HQ] \ OS\ ULGLQLXP KH[ DIOXRURDQWLP RQDW�DOV�,QLWLDWRU�KHUJHVWHOOW�ZXUGHQ��NRQQWHQ�+LQZHLVH�DXI�%HQ�

] \ OHQGJUXSSHQ�JHIXQGHQ�Z HUGHQ
š�•s› š�š

�� ( V�LVW��VRP LW�] X�YHUP XWHQ��GDVV�GLH� ,QLWLLHUXQJ�GXUFK�%HQ] \ ONDWL�

RQHQ� VWDWWILQGHW�� GLH� LQ� GHU� 7KHUP RO\ VHUHDNWLRQ� GXUFK� KHWHURO\ WLVFKHQ� %UXFK� GHU� 1�&�%LQGXQJ� HQWVWH�

KHQ��6FKHP D�� � � ���
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( V�ZXUGH�DX‰HUGHP �JH] HLJW��GDVV�6XEVWLWXHQWHQ�LP �3\ ULGLQLXP ULQJ�E] Z �� $U\ OP HWK\ OUHVW�HLQHQ� ( LQIOXVV�

DXI�GLH� . LQHWLN�GHU�WKHUP LVFKHQ�( SR[ LGSRO\ P HULVDWLRQ�DXV• EHQ�� . ULWHULHQ�ZLH�GLH� ' HVWDELOLVLHUXQJ�E] Z ��

6WDELOLVLHUXQJ� GHV� LQ� GHU� 7KHUP RO\ VH� HQWVWHKHQGHQ� . DWLRQV� XQG� GLH� %HHLQIOXVVXQJ� GHU� %DVL] LWl W� E] Z ��

1XNOHRSKLOLH� GHV� HQWVWHKHQGHQ� 3\ ULGLQGHULYDWHV� GXUFK� HOHNWURQHQHQW] LHKHQGH� E] Z �� ±VFKLHEHQGH� 6XE�

VWLWXHQWHQ�Z l UHQ�KLHUI• U�] X�EHU• FNVLFKWLJHQ�� ' LH�6WDELOLWl W�GHV�. DWLRQV�EHHLQIOXVVW�GLH�,QLWLDWRUDNWLYLWl W��

Z l KUHQG� GLH� 1XNOHRSKLOLH� GHV� 3\ ULGLQGHULYDWHV� GDU• EHU� HQWVFKHLGHW�� RE� XQG� LQ� ZHOFKHP � $XVP D‰� . HW�

WHQDEEUXFK�GXUFK�. RP ELQDWLRQ�P LW�GHP �ZDFKVHQGHQ�NDWLRQLVFKHQ�. HWWHQHQGH�VWDWWILQGHQ�NDQQ��

( UVW� YRU� NXU] HP � ZXUGH� EHULFKWHW�� GDVV� HLQLJH� WKHUP RODWHQWH� 1�$U\ OP HWK\ OS\ ULGLQLXP VDO] H� LQ� GHU� / DJH�

VLQG�� NDWLRQLVFKH� ( SR[ LGSRO\ P HULVDWLRQHQ� DXFK� SKRWRFKHP LVFK� DXV] XO| VHQ
Ÿ�Ÿ

�� 3ULQ] LSLHOO� HUVFKHLQHQ� LQ�

GLHVHP �) DOO�] ZHL�3KRWRO\ VHP HFKDQLVP HQ�P | JOLFK��( LQ�KRP RO\ WLVFKHU�%LQGXQJVEUXFK�DXV�GHP �DQJHUHJ�

WHQ�=XVWDQG�I• KUW�ZLH�EHL�GHQ�1�$ONR[ \ S\ ULGLQLXP YHUELQGXQJHQ�] X�HLQHP �3\ ULGLQLXP UDGLNDONDWLRQ��GDV�

ZLH�JHVFKLOGHUW�HQWZHGHU�GLUHNW�GLH�3RO\ P HULVDWLRQ�DXVO| VW�RGHU�HLQ�: DVVHUVWRIIDWRP �YRQ�HLQHP �' RQRU�

DEVWUDKLHUW�XQG�OHW] WHQGOLFK�HLQ�3URWRQ�IUHLVHW] W��6FKHP D�� � � ��
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+DQGHOW� HV� VLFK� EHL� GHU� LQLWLLHUHQGHQ� 6SH] LHV� GDJHJHQ� XP � HLQ� $U\ OP HWK\ ONDWLRQ�� GDV� GXUFK� KHWHURO\ WL�

VFKHQ� %LQGXQJVEUXFK� GLUHNW� DXV� GHP � DQJHUHJWHQ� =XVWDQG� HQWVWHKHQ� NDQQ� � 6FKHP D� � � � �� VR� Z l UHQ�

QHEHQ� GHP � ( LQIOXVV� YRQ� 6XEVWLWXHQWHQ� DXI� GLH� $EVRUSWLRQVFKDUDNWHULVWLN� XQG� 3KRWRFKHP LH� GHU� 3\ ULGL�

QLXP VDO] H�DXFK�GLH� I• U�GLH�WKHUP RODWHQWHQ�,QLWLDWRUHQ�GLVNXWLHUWHQ�$XVZLUNXQJHQ�DXI�GLH�6WDELOLWl W�GHV�

DEJHVSDOWHWHQ�. DWLRQV�XQG�1XNOHRSKLOLH�GHV�3\ ULGLQGHULYDWHV�] X�EHU• FNVLFKWLJHQ��
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' LH� ODQJZHOOLJVWHQ� $EVRUSWLRQVP D[ LP D� GHU� 1�$U\ OP HWK\ OS\ ULGLQLXP VDO] H� OLHJHQ� LQ� GHU� 5HJHO� XQWHUKDOE�

� � � � QP �� 1HEHQ� GLHVHU� XQJHQ• JHQGHQ� $EVRUSWLRQVFKDUDNWHULVWLN� Z l UH� QDFK� GHP � ] XYRU� JHVDJWHQ� HLQ�

ZHLWHUHU� 1DFKWHLO� GLH� �LP � 9HUJOHLFK� ] X� DQGHUHQ� 6WLFNVWRIIKHWHURF\ FOHQ� XQG� 6SDOWSURGXNWHQ� DQGHUHU�

NDWLRQLVFKHU�,QLWLDWRUNODVVHQ� �DXVJHSUl JWH�%DVL] LWl W�GHV�P | JOLFKHQ�6SDOWSURGXNWHV�3\ ULGLQ��

,Q�HLQHP �LQGXVWULHOOHQ�6WDQGDUGVDXVKl UWXQJVWHVW�ZXUGHQ�HLQH�5HLKH�1�TXDWHUQl UHU�VWLFNVWRIIKHWHURF\ F�

OLVFKHU�9HUELQGXQJHQ��DEJHOHLWHW�YRQ� +HWHURF\ FOHQ�ZLH� ] �%��&KLQROLQ�� ,VRFKLQROLQ� XQG�%HQ] RWKLD] RO��LP �

+LQEOLFN�DXI�LKUH�: LUNVDP NHLW�DOV�SKRWRNDWLRQLVFKH�,QLWLDWRUHQ�I• U�( SR[ LGSRO\ P HULVDWLRQHQ�XQWHUVXFKW
´<œ

��

. ULWHULHQ� I• U�GLH�$XVZDKO�Z DUHQ�XQWHU�DQGHUHP �HLQH�P | JOLFKVW�LQWHQVLYH�$EVRUSWLRQ�LP � : HOOHQOl QJHQ�

EHUHLFK� • � � � � � QP � XQG� HLQH� P | JOLFKVW� JHULQJH� %DVL] LWl W� E] Z �� 1XNOHRSKLOLH� GHV� ] XJUXQGH� OLHJHQGHQ�

+HWHURF\ FOXV��( V�ZXUGH�IHVWJHVWHOOW��GDVV�GLH�] ZHL�XQWHUVXFKWHQ�1 �TXDWHUQl UHQ� ' HULYDWH�GHV�%HQ] RWKL�

D] ROV�� 1 �%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� XQG� 1� ' LSKHQ\ OP HWK\ OEHQ] RWKLD] ROLXP KH[ DIOXRUR�

SKRVSKDW� �$EE�� � � �� REZRKO�VLH�P LW�ODQJZHOOLJVWHQ�$EVRUSWLRQVP D[ LP D� XP � � � � � QP �QLFKW�LP �RSWLP DOHQ�

: HOOHQOl QJHQEHUHLFK�DEVRUELHUHQ��DXV�GHU�5HLKH�GHU�XQWHUVXFKWHQ�9HUELQGXQJHQ�GLH�K| FKVWH� ,QLWLDWR�

UHIIL] LHQV�LQ�GHU�$XVKl UWXQJ�HLQHV�6WDQGDUGGLHSR[ LGV�HUUHLFKWHQ��

6

1
3) L

M�NPO'QHR$SUT�V W$QHR$S,X"Y[Z'\ ]$S,X
V \ ^'_`N

Z$Q$a$]"b5V ^"X
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$QJHUHJW�GXUFK�GLHVHQ�+LQZHLV��GDVV�1 �TXDWHUQl UH�%HQ] RWKLD] ROLXP VDO] H�DOV�SKRWRNDWLRQLVFKH�,QLWLDWR�

UHQ�] XU�3RO\ P HULVDWLRQ�YRQ� ( SR[ LGHQ�JHHLJQHW�VHLQ�N| QQWHQ��ZDU�HV�$XIJDEH�GHU�YRUOLHJHQGHQ� ' LVVHU�

WDWLRQ��GLHVH�SRWHQWLHOOH�QHXH�SKRWRNDWLRQLVFKH�,QLWLDWRUNODVVH�JHQDXHU�] X�HUIRUVFKHQ��( LQH�GHU�QDW• UOL�

FKHQ� =LHOYRUJDEHQ� I• U� GDV� ) RUVFKXQJVSURMHNW� ZDU� GLH� 8QWHUVXFKXQJ� GHU� V\ QWKHWLVFKHQ� 0 | JOLFKNHLWHQ�

] XU�( LQI• KUXQJ�YRQ�&KURP RSKRUHQ�E] Z ��6XEVWLWXHQWHQ�LQ�1�TXDWHUQl UH�%HQ] RWKLD] ROLXP VDO] H��( V�HUJD�

EHQ� VLFK� ) UDJHVWHOOXQJHQ� ZLH� ] �%�� ZHOFKH� =XVDP P HQKl QJH� VLFK� ] ZLVFKHQ� GHU� 6WUXNWXU� GHV� ,QLWLDWRUV��

GHU� $EVRUSWLRQVFKDUDNWHULVWLN� XQG� GHU� ,QLWLDWRUDNWLYLWl W� HWDEOLHUHQ� ODVVHQ�� ' LHV� HUIRUGHUWH� GLH� 8QWHUVX�

FKXQJ� GHU� . LQHWLN� GHU� GXUFK� GLHVH� ,QLWLDWRUHQ� DXVJHO| VWHQ� SKRWRNDWLRQLVFKHQ� ( SR[ LGSRO\ P HULVDWLRQ��

$XIJUXQG� GHU� 6WUXNWXUYHUZ DQGWVFKDIW� ] X� 1�$U\ OP HWK\ OS\ ULGLQLXP YHUELQGXQJHQ� Z DU� QLFKW� DXV] XVFKOLH�

‰HQ�� GDVV� DXFK� 1 �$U\ OP HWK\ OEHQ] RWKLD] ROLXP VDO] H� LQ� GHU� / DJH� VLQG�� NDWLRQLVFKH� ( SR[ LGSRO\ P HULVDWLR�

QHQ� WKHUP LVFK� DXV] XO| VHQ�� 1HEHQ� GHU� 3KRWRODWHQ] � VROOWH� GDKHU� DXFK� GLH� 7KHUP RODWHQ] � GLHVHU� 9HUELQ�

GXQJHQ�• EHUSU• IW�ZHUGHQ��

hEHU�GLH�1DWXU�GHV�LQLWLLHUHQGHQ�. DWLRQV�XQG�GHQ�$EODXI�GHU�3KRWRO\ VHUHDNWLRQ�EHL�GLHVHQ�%HQ] RWKLD] R�

OLXP GHULYDWHQ� ODJHQ� ] X� %HJLQQ� GLHVHU� ' LVVHUWDWLRQ� NHLQH� ( UNHQQWQLVVH� YRU�� : LH� LQ� GLHVHP � . DSLWHO� YHU�

VXFKW� ZXUGH� GDU] XVWHOOHQ�� JLEW� HV� SULQ] LSLHOO� HLQH� 9LHO] DKO� YRQ� 0 | JOLFKNHLWHQ�� 6R� NDQQ� GLH� 3KRWRO\ VH�

GXUFK� KHWHURO\ WLVFKHQ� RGHU� KRP RO\ WLVFKHQ� %LQGXQJVEUXFK� HUIROJHQ� XQG� ] XU� GLUHNWHQ� RGHU� LQGLUHNWHQ�

%LOGXQJ�YRQ�3URWRQHQ��&DUERNDWLRQHQ�RGHU�5DGLNDONDWLRQHQ�DOV�LQLWLLHUHQGH�6SH] LHV�I• KUHQ��( LQH�ZHLWH�
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UH�=LHOVHW] XQJ�GHU�YRUOLHJHQGHQ�$UEHLW�VROOWH�HV�GDKHU�VHLQ��8QWHUVXFKXQJHQ�GXUFK] XI• KUHQ��GLH�5• FN�

VFKO• VVH�DXI�GLH�LQLWLLHUHQGH�6SH] LHV�] XODVVHQ��

�

� �� � 3KRWRVHQVLELOLVDWRUHQ�XQG�SKRWRO\ WLVFKH�5 DGLNDOELOGQHU�

' LH�I• U�HLQH�$XVQXW] XQJ�GHV�( P LVVLRQVVSHNWUXP V�• EOLFKHU�6WUDKOXQJVTXHOOHQ�XQ] XUHLFKHQGH�$EVRUSWLRQ�

YLHOHU� SKRWRNDWLRQLVFKHU� ,QLWLDWRUHQ� LP � : HOOHQOl QJHQEHUHLFK� • EHU� � � � � QP � I• KUW� Kl XILJ� ] X� HLQHU� JHULQ�

JHQ� ( IIL] LHQ] � GHV� ,QLWLDWRUV� WURW] � SULQ] LSLHOO� JXWHU� 4 XDQWHQDXVEHXWH� LQ� GHU� * HQHULHUXQJ� HLQHU� DNWLYHQ�

LQLWLLHUHQGHQ� 6SH] LHV� GXUFK� GLH� 3KRWRO\ VH�� ' HQQ� RKQH� GLH� YRUDQJHKHQGH� $EVRUSWLRQ� GHU� HLQIDOOHQGHQ�

3KRWRQHQHQHUJLH�N| QQHQ�NHLQH�SKRWRFKHP LVFKHQ�3UR] HVVH�DEODXIHQ��

' LH� %LOGXQJ� HLQHU� NDWLRQLVFKHQ� LQLWLLHUHQGHQ� 6SH] LHV� NDQQ� MHGRFK� I• U� GLH� P HLVWHQ� 2 QLXP VDO] H� GXUFK�

GHQ�=XVDW] �HLQHV�3KRWRVHQVLELOLVDWRUV�DXVJHO| VW�ZHUGHQ��( V�N| QQHQ�KLHUI• U�NODVVLVFKH�3KRWRVHQVLELOLVD�

WRUHQ� ZLH� ] �%�� %HQ] RSKHQRQH
´�• › ´�È

� RGHU� 1DSKWKDOLQ
´ Ý

� RGHU� DXFK� SKRWRO\ WLVFKH� 5DGLNDOELOGQHU� ZLH� ] �%��

%HQ] RLQGHULYDWH
´�é › ´sŸs› ´�ž

�YHUZHQGHW�ZHUGHQ��GLH�HLQH�LQWHQVLWl WVVWDUNH�$EVRUSWLRQVEDQGH�LP �JHZ• QVFKWHQ�

: HOOHQOl QJHQEHUHLFK� DXIZHLVHQ�� ' LH� $EVRUSWLRQ� GHU� HLQJHVWUDKOWHQ� 3KRWRQHQHQHUJLH� HUIROJW� LQ� GLHVHQ�

LQGLUHNW�ZLUNHQGHQ�6\ VWHP HQ�GXUFK�GHQ�3KRWRVHQVLELOLVDWRU�E] Z ��5DGLNDOELOGQHU���

' LH� 6HQVLELOLVLHUXQJ� HLQHV� 2 QLXP VDO] HV� GXUFK� HLQHQ� HOHNWURQLVFK� DQJHUHJWHQ� 6HQVLELOLVDWRU� NDQQ� WKHR�

UHWLVFK�QDFK� ] ZHL�0 HFKDQLVP HQ�DEODXIHQ�� ( LQH�0 | JOLFKNHLW�LVW�GLH�hEHUWUDJXQJ�GHU�$QUHJXQJVHQHUJLH�

YRP �DQJHUHJWHQ�=XVWDQG�GHV�3KRWRVHQVLELOLVDWRUV�DXI�GDV�2 QLXP VDO] ��8P �HLQHQ�( QHUJLHWUDQVIHU� ] X] X�

ODVVHQ��P XVV�GLH�$QUHJXQJVHQHUJLH�GHV�$N] HSWRUP ROHN• OV�NOHLQHU�VHLQ�DOV�GLH�GHV� ' RQRUP ROHN• OV��GLH�

6LQJXOHWW] XVWl QGH� YRQ� 2 QLXP VDO] HQ� OLHJHQ� MHGRFK� JHQHUHOO� • EHU� GHQHQ� GHU� 6HQVLELOLVDWRUHQ�� $XIJUXQG�

GLHVHU�HQHUJHWLVFKHQ�%HWUDFKWXQJ�XQG�GHU�K| KHUHQ� / HEHQVGDXHU�YRQ�7ULSOHWW] XVWl QGHQ�ZHUGHQ�LQ�GHU�

/ LWHUDWXU� QXU� 7ULSOHWW�7ULSOHWW� hEHUWUDJXQJHQ� DOV� ( QHUJLHWUDQVIHUP HFKDQLVP XV� GLVNXWLHUW
œM´�› ŸSœ

�� ' D� GLH�

P HLVWHQ� 2 QLXP VDO] H� DX‰HUGHP � LQ� GHU� / DJH� VLQG� GHQ� 3KRWRVHQVLELOLVDWRU� ] X� R[ LGLHUHQ�� ZLUG� DQJHQRP �

P HQ�� GDVV� LQ� GHU� 5HJHO� QLFKW� GHU� SKRWRLQGX] LHUWH� 7UDQVIHU� YRQ� ( QHUJLH�� VRQGHUQ� GHU� HLQHV� ( OHNWURQV�

YRP �6HQVLELOLVDWRU�DXI�GDV�2 QLXP VDO] �GHU�EHYRU] XJWH� 5HDNWLRQVZHJ�LVW
´sšs› ´s´

�� ' LH�EHVWHQ�3KRWRVHQVLELOL�

VDWRUHQ� I• U� SKRWRNDWLRQLVFKH� ,QLWLDWRUHQ� VLQG� VRP LW� 6XEVWDQ] HQ� GLH� LP � DQJHUHJWHQ� =XVWDQG� JXWH� ( �

OHNWURQHQGRQRUHQ�VLQG��6R� I• KUW�GLH�( OHNWURQHQ• EHUWUDJXQJ�YLD�HLQHV�( [ LSOH[ HV�YRQ�HLQHP �DQJHUHJWHQ�

%HQ] RSKHQRQGHULYDW� DXI� 1 �$U\ OP HWK\ OS\ ULGLQLXP KH[ DIOXRURDQWLP RQDWH� ] XU� %LOGXQJ� HLQHV� %HQ] RSKH�

QRQUDGLNDONDWLRQV� XQG� HLQHU� 3\ ULGLQUDGLNDOVSH] LHV�� Z REHL� YHUP XWHW� ZLUG� GDVV� OHW] WHUH� ] XP � HQWVSUH�

FKHQGHQ� 3\ ULGLQGHULYDW� XQG� HLQHP � $U\ OP HWK\ OUDGLNDO� ] HUIl OOW
ŸsŸ

�� ( V� LVW� GDV� %HQ] RSKHQRQUDGLNDONDWLRQ��

GDV� GXUFK� $EVWUDKLHUXQJ� HLQHV� : DVVHUVWRIIDWRP V� YRQ� HLQHP � / | VHP LWWHO�� RGHU� 0 RQRP HUP ROHN• O�

VFKOLH‰OLFK�GLH�LQLWLLHUHQGH�%U¡ QVWHG�6l XUH�IUHLVHW] W��6FKHP D�� � � ��
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' HU� 3KRWRO\ VHP HFKDQLVP XV� EHL� 9HUZHQGXQJ� HLQHV� SKRWRO\ WLVFKHQ� 5DGLNDOELOGQHUV� LVW� GHP � I• U� 3KRWR�

VHQVLELOLVDWRUHQ�UHFKW� l KQOLFK��$OOHUGLQJV�HUIROJW�NHLQH�5HDNWLRQ�GHV�2 QLXP VDO] HV�P LW�GHP �5DGLNDOELOG�

QHU� LP � DQJHUHJWHQ� =XVWDQG�� 6WDWWGHVVHQ� ZLUG� HLQ� LQ� GHU� 3KRWRO\ VH� GHV� 5DGLNDOELOGQHUV� JHIRUP WHV� SUL�

P l UHV� UDGLNDOLVFKHV� 6SDOWSURGXNW� DXV� GHP � * UXQG] XVWDQG� KHUDXV� GXUFK� GDV� 2 QLXP VDO] � R[ LGLHUW�� 6R�
] HUIl OOW�EHLVSLHOVZHLVH�%HQ] RLQ�EHL�%HVWUDKOXQJ�LQ�HLQ�%HQ] R\ O� �XQG�HLQ�a �+\ GUR[ \ EHQ] \ OUDGLNDO�� / HW] WH�

UHV� LVW� HLQ� ( OHNWURQHQGRQRU� XQG� NDQQ� ] �%�� YRQ� ' LSKHQ\ OLRGRQLXP KH[ DIOXRURSKRVSKDW� ] X� HLQHP � . DWLRQ�

R[ LGLHUW�ZHUGHQ��DXV�GHP �GLUHNW�GDV�LQLWLLHUHQGH�3URWRQ�IUHLJHVHW] W�ZLUG��6FKHP D�� � � ��
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' HU� 3KRWRO\ VHP HFKDQLVP XV� EHL� GLUHNWHU� $QUHJXQJ� HLQHV� 2 QLXP VDO] HV� XQWHUVFKHLGHW� VLFK� DOVR� JUXQG�

Vl W] OLFK� YRQ� GHP � GHU� 3KRWRO\ VH� EHL� =XVDW] � HLQHV� 3KRWRVHQVLELOLVDWRUV� E] Z �� SKRWRO\ WLVFKHQ� 5DGLNDOELOG�

QHUV��' DV�2 QLXP VDO] �ZLUNW�LQ�OHW] WHUHQ��LQGLUHNW�ZLUNHQGHQ�6\ VWHP HQ�DXVVFKOLH‰OLFK�DOV�2 [ LGDWLRQVP LWWHO�

XQG� O| VW� GLH� ) UHLVHW] XQJ� GHU� LQLWLLHUHQGHQ� 6SH] LHV� DXV� GHU� 3KRWRO\ VH� GHV� 6HQVLELOLVDWRUV� E] Z ��

5DGLNDOELOGQHUV�DXV���

' LH� ( IIHNWLYLWl W� HLQHV� LQGLUHNW� ZLUNHQGHQ� SKRWRNDWLRQLVFKHQ� ,QLWLDWRUV\ VWHP V� LVW� QHEHQ� GHU� ) l KLJNHLW�

GHV�6HQVLELOLVDWRUV� ] XU�$EJDEH�HLQHV� ( OHNWURQV�LP �DQJHUHJWHQ�=XVWDQG�DXFK�DEKl QJLJ�YRQ�GHU� ) l KLJ�

NHLW�GHV�2 QLXP VDO] HV�GLHVHV�( OHNWURQ�DXI] XQHKP HQ��* UXQGVl W] OLFK�VWHKW�GLH�( IIL] LHQ] �YRQ�2 QLXP VDO] HQ�

DOV� 2 [ LGDWLRQVP LWWHO� I• U� 3KRWRVHQVLELOLVDWRUHQ� RGHU� I• U� GLH� SULP l UHQ� 6SDOWSURGXNWH� HLQHV� 5DGLNDOELOG�

QHUV�DOVR�LQ�%H] XJ� ] X�LKUHU� ( OHNWURQHQDIILQLWl W�� ,KUH�2 [ LGDWLRQVNUDIW�LVW�XP VR�JU| VVHU��MH�K| KHU� �SRVLWL�

YHU� � LKU� 5HGXNWLRQVSRWHQWLDO� LVW�� ' LH� GXUFK� GHQ� =XVDW] � YRQ� 3KRWRVHQVLELOLVDWRUHQ� RGHU� 5DGLNDOELOGQHUQ�

HU] LHOEDUH� ( IIHNWLYLWl WVVWHLJHUXQJ� LVW� ] �%�� LP � ) DOOH� GHU� ' LDU\ OLRGRQLXP VDO] H� DXIJUXQG� LKUHV� YHUJOHLFKV�

ZHLVH� KRKHQ� 5HGXNWLRQVSRWHQWLDOV� � ] �%�� ±� � �� � 9� I• U� ' LSKHQ\ OLRGRQLXP � � VHKU� DXVJHSUl JW�� Z l KUHQG� VLH�

I• U� 7ULDU\ OVXOIRQLXP VDO] H� DXIJUXQG� LKUHV� YHUJOHLFKVZHLVH� QLHGULJHQ� 5HGXNWLRQVSRWHQWLDOV� � ] �%�� ±� � �� � 9�

I• U�7ULSKHQ\ OVXOIRQLXP � �JHULQJ�LVW
§*¨

��

,P � 5DKP HQ� GHU� YRUOLHJHQGHQ� ' LVVHUWDWLRQ� VROOWH� GHU� ( IIHNW� HLQHV� NRP P HU] LHOOHQ� SKRWRO\ WLVFKHQ� 5DGL�

NDOELOGQHUV� DXI� GLH� . LQHWLN� GHU� SKRWRNDWLRQLVFKHQ� 3RO\ P HULVDWLRQ� HLQHV� ( SR[ LGHV� XQWHU� 9HUZHQGXQJ�

YHUVFKLHGHQHU�1 �$U\ OP HWK\ OEHQ] RWKLD] ROLXP VDO] H�DOV�,QLWLDWRUHQ�XQWHUVXFKW�ZHUGHQ��

�

� �� � . LQHWLVFKH�$VSHNWH�GHU�SKRWRNDWLRQLVFKHQ�3RO\ P HULVDWLRQ�

' LH�SKRWRNDWLRQLVFKH�3RO\ P HULVDWLRQ�YRQ�( SR[ LGHQ�EDVLHUW�DXI�GHU�NDWLRQLVFKHQ�ULQJ| IIQHQGHQ�3RO\ P H�

ULVDWLRQ� GHU� 2 [ LUDQJUXSSH� ] X� 3RO\ HWKHUVWUXNWXUHQ� P LW� GHQ� 5HDNWLRQVVFKULWWHQ� 3KRWRO\ VH�� ,QLWLLHUXQJ��

. HWWHQIRUWSIODQ] XQJ��JHJHEHQHQIDOOV�. HWWHQ• EHUWUDJXQJ�XQG�7HUP LQLHUXQJ��

. ODVVLVFKH�VSRQWDQH�,QLWLDWRUHQ�I• U�NDWLRQLVFKH�3RO\ P HULVDWLRQHQ�GLVVR] LLHUHQ�LQ�GHU�5HDNWLRQVP LVFKXQJ�

LQ� HLQ� LQLWLLHUHQGHV� . DWLRQ� XQG� HLQ� $QLRQ�� ' LH� LQLWLLHUHQGH� 6SH] LHV� OLHJW� GDP LW� LP � ,GHDOIDOO� VRIRUW� QDFK�

=XJDEH� GHV� ,QLWLDWRUV� TXDQWLWDWLY� YRU�� ' DJHJHQ� VHW] HQ� ODWHQWH� NDWLRQLVFKH� ,QLWLDWRUV\ VWHP H� GXUFK� H[ �

WHUQH� 6WLP XODWLRQ�� ] �%�� GXUFK� %HVWUDKOXQJ� P LW� / LFKW�� NRQWLQXLHUOLFK� HLQH� LQLWLLHUHQGH� 6SH] LHV� IUHL�� : l K�

UHQG�VRP LW�EHL�9HUZHQGXQJ�NODVVLVFKHU� ,QLWLDWRUHQ�LP � ,GHDOIDOO�DOOH� . HWWHQ� ] XP �JOHLFKHQ�=HLWSXQNW�JH�

VWDUWHW�ZHUGHQ�XQG�GDKHU�EHL�WKHRUHWLVFKHU�$EZHVHQKHLW�YRQ�. HWWHQDEEUXFKV� �XQG�hEHUWUDJXQJVUHDN�
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WLRQHQ�3RO\ GLVSHUVLWl WHQ�QDKH� � � ] X�HUZDUWHQ�VLQG��OLHJHQ�LQ�H[ WHUQ�VWLP XOLHUWHQ�NDWLRQLVFKHQ�3RO\ P HUL�

VDWLRQHQ� ZHJHQ� GHU� NRQWLQXLHUOLFKH� * HQHULHUXQJ� LQLWLLHUHQGHU� 6SH] LHV� . HWWHQ� P LW� VWDUN� XQWHUVFKLHGOL�

FKHQ�. HWWHQOl JHQ�YRU�XQG�HV�VLQG�UHODWLY�EUHLWH�0 ROHNXODUJHZLFKWVYHUWHLOXQJHQ�] X�HUZDUWHQ��

' HU� HUVWH� 6FKULWW� HLQHU� SKRWRNDWLRQLVFKHQ� ( SR[ LGSRO\ P HULVDWLRQ�� GLH� ) UHLVHW] XQJ� HLQHU� LQLWLLHUHQGHQ�

6SH] LHV� LQ� GHU� 3KRWRO\ VHUHDNWLRQ�� Z XUGH� LQ� GHQ� EHLGHQ� YRUDQJHJDQJHQHQ� . DSLWHOQ� EHUHLWV� DXVI• KUOLFK�

HU| UWHUW�� ( QWVFKHLGHQG� I• U�GHQ�$EODXI�GLHVHU�5HDNWLRQ�LVW�GLH�UHODWLYH� ,QLWLDWRUVHQVLWLYLWl W��G�K��GLH� ( IIL�

] LHQ] �GHU�$XVQXW] XQJ�GHU�DQJHERWHQHQ�6WUDKOXQJ�] XU�$QUHJXQJ�GHV�,QLWLDWRUV�XQG�GLH�4 XDQWHQDXVEHX�

WH�LQ�GHU�3KRWRO\ VHUHDNWLRQ�XQG�* HQHULHUXQJ�HLQHU�LQLWLWLDWLRQVIl KLJHQ�6SH] LHV��

) • U� HLQH� JHJHEHQH� ) RUP XOLHUXQJ� Kl QJW� GLH� . RQ] HQWUDWLRQ� DQ� LQ� GHU� 3KRWRO\ VH� IUHLJHVHW] WHU� LQLWLLHUHQ�

GHU�6SH] LHV�LQ�HUVWHU�/ LQLH�YRQ�GHU�,QWHQVLWl W�GHV�HLQJHVWUDKOWHQ�/ LFKWHV�DE��' LH�JHZ l KOWH�,QWHQVLWl W�KDW�

GDKHU�HLQHQ�VWDUNHQ�( LQIOXVV�DXI�GLH�3RO\ P HULVDWLRQVJHVFKZLQGLJNHLW��,P �8QWHUVFKLHG�] X�IUHLHQ�UDGLNDOL�

VFKHQ� 3KRWRSRO\ P HULVDWLRQHQ� LVW� LP � ) DOOH� SKRWRNDWLRQLVFKHU� 3RO\ P HULVDWLRQHQ� GLH� 3RO\ P HULVDWLRQVUDWH�

QDKH] X� GLUHNW� SURSRUWLRQDO� ] XU� %HVWUDKOXQJVLQWHQVLWl W
¨

�� / LP LWLHUW� ZLUG� HLQH� =XQDKP H� GHU� 3RO\ P HULVDWL�

RQVJHVFKZLQGLJNHLW� EHL� ( UK| KXQJ� GHU� ( LQVWUDKOXQVLQWHQVLWl W� GXUFK� GLH� . RQ] HQWUDWLRQ� GHV� ] XJHVHW] WHQ�

,QLWLDWRUV�� ' HU� ,QLWLDWRU�DEVRUELHUW�HLQHQ�JHJHEHQHQ�$QWHLO�GHU�DXI�LKQ�HLQZLUNHQGHQ�6WUDKOXQJVLQWHQVL�

Wl W�� : LUG�GLH�( LQVWUDKOXQJVLQWHQVLWl W�JHVWHLJHUW��VR�VWHLJW�DQWHLOLJ�GLH�0 HQJH�DQ�LQVJHVDP W�DEVRUELHUWHU�

6WUDKOXQJ� XQG� LQ� ) ROJH� GLH� 0 HQJH� DQ� GXUFK� 3KRWRO\ VH� IUHLJHVHW] WHU� LQLWLLHUHQGHU� 6SH] LHV�� ' LHV� LVW� VR�

ODQJH�GHU� ) DOO�ELV�$EVRUSWLRQVVl WWLJXQJ�HLQWULWW��G�K��GLH�6WUDKOXQJVLQWHQVLWl W�VR�KRFK�LVW��GDVV� YRQ�HL�

QHU�YRUJHJHEHQHQ�0 HQJH�DQ�,QLWLDWRUP ROHN• OHQ�GHU�P D[ LP DO�HUUHLFKEDUH�$QWHLO�DQ�0 ROHN• OHQ�DQJHUHJW�

LVW�� ( LQH� ZHLWHUH� 6WHLJHUXQJ� GHU� ( LQVWUDKOXQJVLQWHQVLWl W� KDW� GDQQ� NHLQH� =XQDKP H� GHU� $EVRUSWLRQ�� GD�

P LW� GHU� . RQ] HQWUDWLRQ� LQLWLLHUHQGHU� 6SH] LHV� XQG� VRP LW� OHW] WHQGOLFK� GHU� 3RO\ P HULVDWLRQVJHVFKZLQGLJNHLW�

P HKU�] XU�) ROJH��

' LH� $UW� GHV� LQ� GHU� 3KRWRO\ VH� JHQHULHUWHQ� . DWLRQV� EHVWLP P W� GHQ� $EODXI� GHV� ,QLWLLHUXQJVVFKULWWHV�� ( QW�

VFKHLGHQG� LVW� GLH� 5HDNWLYLWl W� GHV� JHQHULHUWHQ� . DWLRQV� JHJHQ• EHU� GHP � 0 RQRP HU�� +DQGHOW� HV� VLFK� EHL�

GHP � IUHLJHVHW] WHQ� . DWLRQ� XP � HLQ� 3URWRQ�� VR� EHVWLP P W� GDV� $QLRQ� GHV� YHUZHQGHWHQ� ,QLWLDWRUVDO] HV� GLH�

6Wl UNH� GHU� LQ� GHU� 3KRWRO\ VHUHDNWLRQ� JHELOGHWHQ� 6l XUH� XQG� GDP LW� GLH� ,QLWLDWRUDNWLYLWl W�� +DQGHOW� HV� VLFK�

GDJHJHQ� XP � HLQ� &DUERNDWLRQ�� VR� N| QQHQ� 6XEVWLWXHQWHQ� DQ� GLHVHP � GLH� 6WDELOLWl W� XQG� 5HDNWLYLWl W� JH�

JHQ• EHU�GHP �0 RQRP HU�EHHLQIOXVVHQ��

' LH�$UW�GHV�JHZ l KOWHQ�$QLRQV�KDW�DX‰HUGHP � ( LQIOXVV�DXI�GLH� . HWWHQIRUWSIODQ] XQJ� E] Z ��GHQ� . HWWHQDE�

EUXFK�� ' LH� 3RO\ P HULVDWLRQVJHVFKZLQGLJNHLW�� GHU� P D[ LP DO� HUUHLFKEDUH� 8P VDW] � XQG� GLH� HUUHLFKEDUHQ�

P LWWOHUHQ�0 ROHNXODUJHZLFKWH�IROJHQ�LQ�GHU�5HJHO�GHU�IROJHQGH�$EVWXIXQJ
©,ª ¨P©

� �
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' LHVH�5HDNWLYLWl WVDEVWXIXQJ�IROJW�GHU�1XNOHRSKLOLH�GHU�$QLRQHQ�XQG�GDP LW�GHP �* UDG�GHU�/ DGXQJVWUHQ�

QXQJ�LP �NHWWHQIRUWSIODQ] HQGHQ�,RQHQSDDU��0 LW�VWHLJHQGHU�1XNOHRSKLOLH�VWHLJW�GLH�) l KLJNHLW�GHV�$QLRQV��

P LW� GHP � NDWLRQLVFKHQ� . HWWHQHQGH� XQWHU� $XVELOGXQJ� HLQHU� NRYDOHQWHQ� %LQGXQJ� ] X� NRP ELQLHUHQ�� ' DV�

. HWWHQZDFKVWXP �ZLUG�] XQHKP HQG�UHWDUGLHUW�RGHU�WULWW�LP �( [ WUHP IDOO�JDU�QLFKW�HLQ��GD�GLH�NHWWHQDEEUH�

FKHQGH�5HNRP ELQDWLRQ�YHUVWl UNW�P LW�GHU�NHWWHQIRUWSIODQ] HQGHQ�$QODJHUXQJ�HLQHV�0 RQRP HUV�NRQNXUULH�

UHQ� NDQQ�� ( LQH� HIIHNWLYH� 3RO\ P HULVDWLRQ� LVW� VRP LW� QXU� P | JOLFK� ZHQQ� $QLRQHQ� JHULQJHU� 1XNOHRSKLOLH�

YHUZHQGHW�ZHUGHQ��

,P � * HJHQVDW] � ] XU� UDGLNDOLVFKHQ� 3RO\ P HULVDWLRQ� KDEHQ� GLH� NHWWHQIRUWSIODQ] HQGHQ� &DUEHQLXP � � E] Z ��

2 QLXP ] HQWUHQ� GHU� NDWLRQLVFKHQ� 3RO\ P HULVDWLRQ� LQ� $EZHVHQKHLW� YRQ� 1XNOHRSKLOHQ� HLQH� EHWUl FKWOLFKH�

/ HEHQVGDXHU��GD�GLH�ZDFKVHQGHQ�. HWWHQ�DXIJUXQG�LKUHU�JOHLFKVLQQLJHQ�/ DGXQJ�QLFKW�P LWHLQDQGHU�NRP �

ELQLHUHQ� N| QQHQ�� $XV� GHP � VHOEHQ� * UXQG� LVW� DXFK� HLQH� : HFKVHOZLUNXQJ� P LW� GHP � NDWLRQLVFKHQ�

. HWWHQVWDUWHU� DXVJHVFKORVVHQ�� : l KUHQG� DOVR� GLH� IUHLH� UDGLNDOLVFKH� 3KRWRSRO\ P HULVDWLRQ� DXIJUXQG� GHU�

VHKU� NXU] HQ� / HEHQVGDXHU� GHU� UDGLNDOLVFKHQ� . HWWHQWUl JHU� EHL� 8QWHUEUHFKXQJ� GHU� %HVWUDKOXQJ� VRIRUW�

] XP � ( UOLHJHQ� NRP P W�� NDQQ� GLH� SKRWRNDWLRQLVFKH� 3RO\ P HULVDWLRQ� LQ� HLQHP � VRJHQDQQWHQ� ÄGDUN�FXUH³��
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( UOLHJHQ� NRP P W�� NDQQ� GLH� SKRWRNDWLRQLVFKH� 3RO\ P HULVDWLRQ� LQ� HLQHP � VRJHQDQQWHQ� ÄGDUN�FXUH³�� ZHQQ�

DXFK�P LW�YHUP LQGHUWHU�* HVFKZLQGLJNHLW��ZHLWHU�IRUWVFKUHLWHQ��

1HEHQ� GHU� . RP ELQDWLRQ� GHV� ZDFKVHQGHQ� NDWLRQLVFKHQ� . HWWHQHQGHV� P LW� GHP � $QLRQ� GHV� YHUZHQGHWHQ�

2 QLXP VDO] LQLWLDWRUV� NDQQ� . HWWHQDEEUXFK� DXFK� GXUFK� $QLRQHQVSDOWUHDNWLRQHQ� �6FKHP D� � � � XQG� GXUFK�

5HDNWLRQ� P LW� QXNOHRSKLOHQ� 6SDOWSURGXNWHQ� GHU� 7KHUP RO\ VH� � E] Z �� 3KRWRO\ VHUHDNWLRQ� HUIROJHQ� �6FKHP D�

� � � �� 6R�ZXUGH�EHUHLWV�HUZ l KQW��GDVV� I• U�1 �$U\ OP HWK\ OS\ ULGLQLXP VDO] H�LQ�GHU� / LWHUDWXU�GHU� ( LQIOXVV�GHV�

DXV� GHU� 7KHUP RO\ VH� HQWVWHKHQGHQ� 3\ ULGLQGHULYDWHV� DXI� GLH� 3RO\ P HULVDWLRQVJHVFKZLQGLJNHLW� XQG� GLH�

P D[ LP DO�HUUHLFKEDUHQ�8P Vl W] H�GLVNXWLHUW�ZXUGH
§,§

���
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' XUFK�hEHUWUDJXQJ�HLQHV�3URWRQV�YRP �ZDFKVHQGHQ�. HWWHQHQGH�DXI�GDV�$QLRQ�XQG�GXUFK�5HDNWLRQ�P LW�

1XNOHRSKLOHQ�ZLH� ] �%��$ONRKROHQ�NRP P W�HV�GDU• EHU�KLQDXV� ] X� . HWWHQ• EHUWUDJXQJVUHDNWLRQHQ� �6FKHP D�

� � � �� ' LHVH�EHVFKOHXQLJHQ�GLH�3RO\ P HULVDWLRQ�XQG�VHQNHQ�EHL�0 RQRIXQNWLRQDOLWl W�GHV�. HWWHQ• EHUWUl JHUV�

GDV�HUUHLFKEDUH�0 ROHNXODUJHZLFKW���
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9HUVFKLHGHQH� P XOWLIXQNWLRQHOOH� . HWWHQ• EHUWUDJXQJVDJHQWLHQ�� GLH� VLFK� I• U� NRQYHQWLRQHOOH� NDWLRQLVFKH�

3RO\ P HULVDWLRQHQ� DOV� %HVFKOHXQLJHU� HLJQHQ�� ZHUGHQ� DXFK� LQ� 89�DXVKl UWHQGHQ� 6\ VWHP HQ� YHUZHQGHW��

$P �ZLUNVDP VWHQ�VLQG�KLHUEHL�P XOWLIXQNWLRQHOOH�K\ GUR[ \ OJUXSSHQKDOWLJH�9HUELQGXQJHQ
¨5»~»

��

�

� �� � 3RO\ P HUJHEXQGHQH� 2 QLXP VDO] H� DOV� ODWHQWH� NDWLRQLVFKH� , QLWLDWR�

UHQ�

' LH� $QELQGXQJ� YRQ� SKRWRVHQVLEOHQ� 2 QLXP VDO] VWUXNWXUHQ� DQ� 3RO\ P HUH� HU| IIQHW� GLH� 0 | JOLFKNHLW� GHV�

( LQVDW] HV�GLHVHU�9HUELQGXQJHQ�DOV�ODWHQWH�NDWLRQLVFKH�0 DNURLQLWLDWRUHQ��' D�HV�VLFK�EHL�2 QLXP VDO] HQ�XP �

LRQLVFKH�6XEVWDQ] HQ�KDQGHOW��HUIRUGHUW�GHUHQ�3RO\ P HUDQELQGXQJ�GHQ�$XIEDX�YRQ�LRQLVFKHQ�3RO\ P HUHQ��

,RQLVFKH� 3RO\ P HUH� ZHUGHQ� XQWHUVFKLHGHQ� LQ� 3RO\ HOHNWURO\ WH�� GLH� GHILQLWLRQVJHP l ‰� LQ� MHGHU� : LHGHUKR�

OXQJVHLQKHLW� HLQH� LRQLVFKH� 6WUXNWXU� DXIZHLVHQ�� ,RQRP HUH�� GLH� HLQH� VROFKH� QLFKW� LQ� MHGHU� : LHGHUKR�

OXQJVHLQKHLW� WUDJHQ� XQG� 0 DNURLRQHQ� P LW�� YRU] XJVZHLVH� DQ� GHQ� . HWWHQHQGHQ�� HLQHU� E] Z �� ] ZHL�� ] XP LQ�

GHVW� DEHU� ZHQLJHQ� LRQLVFKHQ� * UXSSHQ
¨5»>¨

�� 7\ SLVFKHUZHLVH� ZHUGHQ� NDWLRQLVFKH� 3RO\ HOHNWURO\ WH� XQG� ,R�

QRP HUH�HQWZHGHU�GXUFK� �&R�SRO\ P HULVDWLRQ�QLFKWLRQLVFKHU�0 RQRP HUH�XQG�DQVFKOLH‰HQGH�SRO\ P HUDQD�

ORJH�4 XDWHUQLVLHUXQJ�RGHU�DXFK�GLUHNW�GXUFK� �&R�SRO\ P HULVDWLRQ�GHU�HQWVSUHFKHQGHQ�LRQLVFKHQ�0 RQR�

P HUH� LQ� SRODUHQ� / | VXQJVP LWWHOQ� KHUJHVWHOOW
¨5»,¼

�� 6R� N| QQHQ� 9LQ\ OS\ ULGLQLXP SRO\ P HUH� VRZRKO� GXUFK� 3R�

O\ P HULVDWLRQ� YRQ�9LQ\ OS\ ULGLQ�XQG�SRO\ P HUDQDORJH�4 XDWHUQLVLHUXQJ�DOV�DXFK�GXUFK�3RO\ P HULVDWLRQ� YRQ�

9LQ\ OS\ ULGLQLXP VDO] HQ�LQ�Z l VVULJHU�/ | VXQJ
¨5»

­

�KHUJHVWHOOW�ZHUGHQ��
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,Q�GHU�/ LWHUDWXU�VLQG�YHUHLQ] HOWH�%HLVSLHOH�I• U�GLH�' DUVWHOOXQJ�SRO\ P HUJHEXQGHQHU�2 QLXP VDO] H�XQG�LKUH�

9HUZHQGXQJ�DOV�ODWHQWH�WKHUP LVFKH�XQG�SKRWRFKHP LVFKH�NDWLRQLVFKH�,QLWLDWRUHQ�] X�ILQGHQ
§>¨

��6R�ZXUGH�

EHLVSLHOVZHLVH� HLQ� DXI� 3RO\ VW\ URO� EDVLHUHQGHV� 3RO\ P HU� P LW� ,RGRQLXP VDO] �6HLWHQJUXSSHQ� LQ� HLQHU� SRO\ �

P HUDQDORJHQ� 8P VHW] XQJ� YRQ� SDUWLHOO� LRGLHUWHP � 6W\ URO� P LW� S�7ROXROVXOIRQVl XUH� XQG� $QLVRO� KHUJHVWHOOW��

' LHVHV�LQ�GHU�6HLWHQJUXSSH�SDUWLHOO� ' LDU\ OLRGRQLXP JUXSSHQ�WUDJHQGH� IXQNWLRQHOOH�3RO\ P HU�LQLWLLHUW�NDWL�

RQLVFKH�3RO\ P HULVDWLRQHQ�VRZRKO�SKRWRFKHP LVFK�DOV�DXFK�WKHUP LVFK�P LW�HLQHU� l KQOLFKHQ�5DWH�ZLH�GLH�

HQWVSUHFKHQGH�QLHGHUP ROHNXODUH� ,RGRQLXP YHUELQGXQJ
¨5»

¬

�� ' HV�ZHLWHUHQ�ZXUGHQ�EHUHLWV�DXI�1RYRODNHQ�

EDVLHUHQGH� 3RO\ P HUH� P LW� ,RGRQLXP �6HLWHQJUXSSHQ
¨5»,½

� XQG� DXFK� 3RO\ P HUH� P LW� ' LDU\ OLRGRQLXP JUXSSHQ�

LQ� GHU� +DXSWNHWWH� KHUJHVWHOOW
¨5»~§

�� %HLGH� LQLWLLHUHQ� NDWLRQLVFKH� 3RO\ P HULVDWLRQHQ� SKRWRFKHP LVFK�� %HL� GHU�

OHW] WJHQDQQWHQ�9HUELQGXQJ�ZLUG�GXUFK�GLH�89�%HVWUDKOXQJ�HLQH�. HWWHQVSDOWXQJ�DXVJHO| VW��LQ�GHU�OHW] W�

HQGOLFK�HLQH�%U¡ QVWHG�6l XUH�JHELOGHW�ZLUG��1DFK�GHP �JOHLFKHQ�3ULQ] LS�UHDJLHUHQ�+DXSWNHWWHQSRO\ P HUH�

P LW�7ULDU\ OVXOIRQLXP JUXSSHQ�EHL�89�%HVWUDKOXQJ�XQWHU�. HWWHQVSDOWXQJ�XQG�N| QQHQ�GDKHU�HEHQIDOOV�I• U�

NDWLRQLVFKH� 3KRWRSRO\ P HULVDWLRQHQ� YHUZHQGHW� ZHUGHQ
¨5»,¾

�� 3RO\ P HUH� P LW� 1�$ONR[ \ S\ ULGLQLXP VWUXNWXUHQ�

DOV� ( QGJUXSSH
¨5»~¿~ª ¨5»~©~ª ¨~¨5»

� RGHU� 6HLWHQJUXSSH
¨~¨~¨

� VLQG� KHUJHVWHOOW� ZRUGHQ�� OHW] WHUH� GXUFK� 2 [ LGDWLRQ� YRQ�

3RO\ �VW\ URO�FR� � �YLQ\ OS\ ULGLQ� �XQG�QDFKIROJHQGH�$ON\ OLHUXQJ��6LH�HUZLHVHQ�VLFK�DOV�HIIHNWLYH�3KRWRLQLWLD�

WRUHQ�] �%��I• U�GLH�NDWLRQLVFKH�3RO\ P HULVDWLRQ�YRQ�%XW\ OYLQ\ OHWKHU�XQG�&\ FORKH[ HQR[ LG��&+2 � ��

( LQ� JHQHUHOOHU� 9RUWHLO� YRQ� SRO\ P HUJHEXQGHQHQ� 2 QLXP VDO] LQLWLDWRUHQ� LVW� GLH� LP � 9HUJOHLFK� ] X� GHQ� HQW�

VSUHFKHQGHQ�QLHGHUP ROHNXODUHQ�2 QLXP VDO] HQ�P HLVW�EHVVHUH�0 LVFKEDUNHLW�P LW�GHQ�0 RQRP HUHQ�XQG�GHQ�

HQWVWHKHQGHQ� 3RO\ P HUHQ�� ' LH� SRO\ P HUJHEXQGHQHQ� ,QLWLDWRUHQ� VLQG� DX‰HUGHP �� GD� VLH� DXIJUXQG� LKUHV�

KRKHQ� 0 ROHNXODUJHZLFKWHV� QLFKW� LQ� ELRORJLVFKH� 6\ VWHP H� DXIJHQRP P HQ� ZHUGHQ�� ZHVHQWOLFK� ZHQLJHU�

WR[ LVFK
¨~¨P¼

��

+DQGHOW�HV�VLFK�EHL�GHP �ODWHQWHQ�2 QLXP VDO] LQLWLDWRU�XP �HLQH�9HUELQGXQJ��GLH��ZLH�LQ�. DSLWHO�� �� �GLVNX�

WLHUW��LQ�GHU�3KRWR��RGHU�7KHUP RO\ VH�GXUFK�KHWHURO\ WLVFKHQ�%LQGXQJVEUXFK�GLUHNW�HLQ�LQLWLDWLRQVIl KLJHV�

&DUERNDWLRQ�HU] HXJW��VR�ELHWHW�HLQH�JHHLJQHWH�3RO\ P HUDQELQGXQJ�GHV� ,QLWLDWRUV�SULQ] LSLHOO�GLH�0 | JOLFK�

NHLW� GHU� * HQHULHUXQJ� SRO\ P HUJHEXQGHQHU� LQLWLDWLRQVIl KLJHU� 6SH] LHV�� ' LH� ,QLWLLHUXQJ� HLQHU� NDWLRQLVFKHQ�

3RO\ P HULVDWLRQ� P LW� GLHVHQ� 0 DNURLQLWLDWRUHQ� Z• UGH� GDQQ� GXUFK� $XIJUDIWHQ� GHV� NDWLRQLVFK� SRO\ P HULVLHU�

EDUHQ�0 RQRP HUV�] XP �$XIEDX�YRQ�3URSI�FR�SRO\ P HUHQ�I• KUHQ��,Q�GHU�/ LWHUDWXU�ILQGHQ�VLFK�KLHUI• U�] ZHL�

%HLVSLHOH��%HVFKULHEHQ�ZXUGH�GLH�6\ QWKHVH�YRQ�+RP R� �XQG�&RSRO\ P HUHQ�P LW�6XOIRQLXP VDO] VWUXNWXUHQ�

LQ� GHU� 6HLWHQNHWWH
¨~¨

­

�� VRZLH� YRQ� +RP RSRO\ P HUHQ� P LW� $P P RQLXP VDO] VWUXNWXUHQ� LQ� GHU� 6HLWHQNHWWH
¨~¨

¬

�

GXUFK�GLH�IUHLH�UDGLNDOLVFKH��&R�SRO\ P HULVDWLRQ�GHU�HQWVSUHFKHQGHQ�SRO\ P HULVDWLRQVIl KLJHQ��QLHGHUP R�

OHNXODUHQ�LRQLVFKHQ�2 QLXP YHUELQGXQJ�� ' LH�$QDO\ VH�GHU�XQWHU�9HUZHQGXQJ�GLHVHU�EHLGHQ�0 DNURLQLWLDWR�

UHQ� QDFK� NDWLRQLVFKHU� 3RO\ P HULVDWLRQ� HLQHV� %LF\ FORRUWKRHVWHUV� JHZRQQHQHQ� 3RO\ P HUH� GHXWHW� GDUDXI�

KLQ�� GDVV� EHLGH� 0 DNURLQLWLDWRUW\ SHQ� GLH� NDWLRQLVFKH� 3RO\ P HULVDWLRQ� YRQ� %LF\ FORRUWKRHVWHUQ� WKHUP LVFK�

DXVO| VHQ� XQG� ] XP � $XIEDX� YRQ� 3URSIFRSRO\ P HUHQ� I• KUHQ�� ' LHVH� 3URSIFRSRO\ P HUH� ZHLVHQ� QRFK� HLQHQ�

$QWHLO�DQ�WKHUP RO\ WLVFK�QLFKW�YHUEUDXFKWHU�2 QLXP VDO] VWUXNWXU�DXI�� 6FKHP D�� � � ��

�
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: l KUHQG� GHU� ' LSORP DUEHLW� ZXUGHQ� HLJHQH� ( UIDKUXQJHQ� LP � $XIEDX� LRQLVFKHU� +RP R� � XQG� &RSRO\ P HUH�

DXV� LRQLVFKHQ� 0 RQRP HUHQ�� JHQDXHU� DXV� GHULYDWLVLHUWHQ� +\ GUR[ \ S\ ULGLQLXP � � XQG� +\ GUR[ \ LVRFKLQROLQL�

XP VDO] HQ�� JHVDP P HOW
¨~¨P½Uª ¨~¨5§

�� ,Q� GHU� YRUOLHJHQGHQ� ' LVVHUWDWLRQ� VROOWH� GLH� 3RO\ P HUDQELQGXQJ� GHU� SKRWR�

UHDNWLYHQ� %HQ] RWKLD] ROLXP VWUXNWXU� YHUZLUNOLFKW� ZHUGHQ�� ( V� ZXUGH� GLH� 6\ QWKHVH� UDGLNDOLVFK� SRO\ P HUL�

VLHUEDUHU� %HQ] RWKLD] ROLXP P RQRP HUH� DQJHVWUHEW�� ' LHV� VROOWH� GLH� 0 | JOLFKNHLW� ] XP � $XIEDX� YRQ� &RSRO\ �

P HUHQ�GXUFK� IUHLH�UDGLNDOLVFKH�&RSRO\ P HULVDWLRQ�GHU�LRQLVFKHQ�0 RQRP HUH�HU| IIQHQ��1HEHQ�GHU� ] X�XQ�

WHUVXFKHQGHQ�JHQHUHOOHQ�( LJQXQJ�GLHVHU�3RO\ P HUH�DOV�0 DNURLQLWLDWRUHQ�I• U�NDWLRQLVFKH�( SR[ LGSRO\ P HUL�

VDWLRQHQ�HUJDEHQ�VLFK�ZHLWHUH� ) UDJHVWHOOXQJHQ��ZLH�RE�E] Z ��LQ�ZHOFKHP �$XVP DVV�HLQH�3RO\ P HUDQELQ�

GXQJ�$XVZLUNXQJHQ�DXI�GLH� ,QLWLDWRUDNWLYLWl W�XQG�GDP LW�GLH� . LQHWLN�GHU�SKRWRNDWLRQLVFKHQ� ( SR[ LGSRO\ �

P HULVDWLRQ�KDEHQ�Z • UGH��
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� �� � $XIJDEHQVWHOOXQJ �

�

$OOJHP HLQH� =LHOVHW] XQJ� � 8 QWHUVXFKXQJ� GHU� : LUNVDP NHLW� QLHGHUP ROHNXODUHU� XQG� SRO\ P HU�

JHEXQGHQHU�%HQ] RWKLD] ROLXP VDO] H�DOV�, QLWLDWRUHQ�I• U�SKRWRNDWLRQLVFKH�( SR[ LGSRO\ P HULVD�

WLRQHQ�

�

,P �' HWDLO�HUJDEHQ�VLFK�DXV�GLHVHU�=LHOVHW] XQJ�I• U�GLH�YRUOLHJHQGH�$UEHLW�GLH�IROJHQGHQ�$XIJDEHQ��

�

� � � ' LH� 6\ QWKHVH� QHXHU� QLHGHUP ROHNXODUHU� %HQ] RWKLD] ROLXP VDO] GHULYDWH� P LW� DX[ RFKURP HQ�

6XEVWLWXHQWHQ� XQG� LKUH� &KDUDNWHULVLHUXQJ� P LWWHOV� VSHNWURVNRSLVFKHU� 0 HWKRGHQ� XQG�

5| QWJHQVWUXNWXUDQDO\ VH��

� � � ' LH�( LQI• KUXQJ�YRQ�SRO\ P HULVDWLRQVIl KLJHQ�* UXSSHQ�LQ�VXEVWLWXLHUWH�XQG�XQVXEVWLWXLHU�

WH� %HQ] RWKLD] ROLXP VDO] H� XQG� GLH� &KDUDNWHULVLHUXQJ� GLHVHU� 0 RQRP HUH� P LWWHOV� VSHNWUR�

VNRSLVFKHU�0 HWKRGHQ��

� � � ' LH� +HUVWHOOXQJ� YRQ� &RSRO\ P HUHQ� P LW� YHUVFKLHGHQDUWLJ� VXEVWLWXLHUWHQ� %HQ] RWKLD] ROL�

XP VDO] P RQRP HUHQ� XQG� LKUH� &KDUDNWHULVLHUXQJ� P LWWHOV� VSHNWURVNRSLVFKHU� 0 HWKRGHQ��

* 3&�XQG�' 6&��

� � � ' LH�( UP LWWOXQJ�YRQ�89�YLV�VSHNWURVNRSLVFKHQ�( LJHQVFKDIWHQ��ZLH�GLH�/ DJH�GHU�$EVRUS�

WLRQVEDQGHQ��GHU� ( [ WLQNWLRQVNRHIIL] LHQWHQ� XQG�GHU� / | VHP LWWHOHLQIO• VVH�DXI�GLH�$EVRUS�

WLRQVFKDUDNWHULVWLN�I• U�QLHGHUP ROHNXODUH�XQG�FRSRO\ P HUH�%HQ] RWKLD] ROLXP VDO] H�XQG�GLH�

( WDEOLHUXQJ�YRQ�6WUXNWXU�( LJHQVFKDIWV�%H] LHKXQJHQ��

� � � ' LH� hEHUSU• IXQJ� GHU� : LUNVDP NHLW� GHU� V\ QWKHWLVLHUWHQ� QLHGHUP ROHNXODUHQ� XQG� FRSRO\ �

P HUHQ�%HQ] RWKLD] ROLXP VDO] GHULYDWH�DOV�,QLWLDWRUHQ�I• U�SKRWRNDWLRQLVFKH�( SR[ LGSRO\ P H�

ULVDWLRQHQ��

� � � ' LH� 9HUIROJXQJ� GHU� . LQHWLN� GHU� SKRWRLQLWLLHUWHQ� NDWLRQLVFKHQ� ( SR[ LGSRO\ P HULVDWLRQ� EHL�

9HUZHQGXQJ� GHU� YHUVFKLHGHQHQ� QLHGHUP ROHNXODUHQ� XQG� FRSRO\ P HUHQ� %HQ] RWKLD] ROL�

XP VDO] GHULYDWH� P LW� GHP � =LHO� GHU� ( WDEOLHUXQJ� YRQ� =XVDP P HQKl QJHQ� ] ZLVFKHQ� 6WUXN�

WXU��89�$EVRUSWLRQVFKDUDNWHULVWLN�XQG�,QLWLDWRUZLUNVDP NHLW��

� � � ' LH� 8QWHUVXFKXQJ� GHV� ( LQIOXVVHV� HLQHV� SKRWRO\ WLVFKHQ� 5DGLNDOELOGQHUV� DXI� GLH� . LQHWLN�

GHU� SKRWRLQLWLLHUWHQ� NDWLRQLVFKHQ� ( SR[ LGSRO\ P HULVDWLRQ� XQWHU� 9HUZHQGXQJ� GHU� YHU�

VFKLHGHQHQ�%HQ] RWKLD] ROLXP VDO] GHULYDWH��

� � � ' LH� %HVWLP P XQJ� GHU� WKHUP LVFKHQ� / DWHQ] � GHU� V\ QWKHWLVLHUWHQ� %HQ] RWKLD] ROLXP VDO] GHUL�

YDWH�LQ�( SR[ LGIRUP XOLHUXQJHQ��

� � � 8QWHUVXFKXQJHQ�] XU�$XINOl UXQJ�GHU�1DWXU�GHU�LQLWLLHUHQGHQ�6SH] LHV��

�
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� � $OOJHP HLQHU�7HLO�

� �� � 1 LHGHUP ROHNXODUH�%HQ] RWKLD] ROLXP VDO] H�

( V�ZDU�GDV�=LHO�GHU�YRUOLHJHQGHQ�' LVVHUWDWLRQ��GLH�( LJQXQJ�YRQ�QLHGHUP ROHNXODUHQ�XQG�SRO\ P HUJHEXQ�

GHQHQ� 1�TXDWHUQl UHQ� %HQ] RWKLD] ROLXP VDO] HQ� DOV� SKRWRNDWLRQLVFKH� ,QLWLDWRUHQ� I• U� ( SR[ LGSRO\ P HULVDWLR�

QHQ� ] X� XQWHUVXFKHQ�� ' LH� ' HULYDWLVLHUXQJ� GHV� %HQ] RWKLD] ROV\ VWHP V� P LW� &KURP RSKRUHQ�� $X[ RFKURP HQ�

XQG� UDGLNDOLVFK� SRO\ P HULVDWLRQVIl KLJHQ� * UXSSHQ� ZDU� LQ� GLHVHP � 5DKP HQ� HLQH� GHU� HUVWHQ� $XIJDEHQ��

' XUFK� GLH� ( LQI• KUXQJ� YRQ� &KURP RSKRUHQ�� G�K�� OLFKWDEVRUELHUHQGHQ� 0 ROHN• OIUDJP HQWHQ�� XQG� $X[ RFK�

URP HQ��G�K��$WRP JUXSSLHUXQJHQ�P LW�IUHLHQ�( OHNWURQHQSDDUHQ�LQ�Q�2 UELWDOHQ��Z XUGH�HLQH�%HHLQIOXVVXQJ�

GHU� 89�$EVRUSWLRQVFKDUDNWHULVWLN� GHV� %HQ] RWKLD] ROV\ VWHP V� DQJHVWUHEW�� ,Q� GHU� 5HJHO� NDQQ� HUZDUWHW�

ZHUGHQ��GDVV�GLHVH�* UXSSHQ� ] X�HLQHU�EDWKRFKURP HQ�9HUVFKLHEXQJ�GHV�89�$EVRUSWLRQVP D[ LP XP V�GHV�

+2 0 2 � / 80 2 � hEHUJDQJV� GHU� 9HUELQGXQJ�� LQ� GLH� VLH� HLQJHI• KUW� Z XUGHQ� I• KUHQ�� %HL� DX[ RFKURP HQ�

* UXSSHQ� LVW� MHGRFK� DXFK� HLQH� K\ SVRFKURP H� 9HUVFKLHEXQJ� P | JOLFK�� ' DU• EHU� KLQDXV� NDQQ� ELVZHLOHQ�

HLQH� ,QWHQVLYLHUXQJ� GLHVHU� $EVRUSWLRQ� �+\ SHUFKURP LH� � HUUHLFKW� ZHUGHQ�� : HLWHUKLQ� VLQG� 6XEVWLWXHQWH�

QHIIHNWH� I• U� GHQ� $EODXI� GHU� 3KRWRUHDNWLRQ� XQG� GLH� . LQHWLN� GHU� SKRWRNDWLRQLVFKHQ� 3RO\ P HULVDWLRQ� YRQ�

EHVRQGHUHP � ,QWHUHVVH�� %HL� GHU� $XVZDKO� GHU� 6XEVWLWXHQWHQ� LVW� DXI� $QIRUGHUXQJHQ�� GLH� VLFK� DXV� GHU�

9HUZHQGXQJ�GHU�%HQ] RWKLD] ROLXP VDO] H�DOV�SKRWRNDWLRQLVFKH� ,QLWLDWRUHQ�HUJHEHQ�� ] X�DFKWHQ�� 6R�LVW�GLH�

( LQI• KUXQJ� YRQ� 15 ¼ � * UXSSLHUXQJHQ� QLFKW� HP SIHKOHQVZHUW�� GD� GLHVH� DXIJUXQG� LKUHU� %DVL] LWl W� ] XP � $E�

EUXFK�HLQHU� ( SR[ LGSRO\ P HULVDWLRQ� I• KUHQ�N| QQHQ��+\ GUR[ \ JUXSSHQ�E] Z �� JHQHUHOO� * UXSSHQ�P LW�DNWLYHQ�

3URWRQHQ� VLQG� DXIJUXQG� GHU� SRWHQWLHOOHQ� NHWWHQ• EHUWUDJHQGHQ� : LUNXQJ� LP � 5DKP HQ� V\ VWHP DWLVFKHU�

%HWUDFKWXQJHQ�HEHQIDOOV�XQJHHLJQHW���

,Q� GHU� YRUOLHJHQGHQ� $UEHLW� ZXUGH� GHU� $XIEDX� YRQ� 1�$U\ OP HWK\ O� � �� �EHQ] RWKLD] ROLXP V\ VWHP HQ� DQJH�

VWUHEW��' LHVH�N| QQHQ�6XEVWLWXHQWHQ�LQ�GUHL�SULQ] LSLHOO�YHUVFKLHGHQHQ�3RVLWLRQHQ�DXIZHLVHQ��$EE��� � ��
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' HU� 5HVW� 5 ­ � LVW� %HVWDQGWHLO� GHU� $U\ OP HWK\ OJUXSSLHUXQJ� DP � 6WLFNVWRII� GHV� %HQ] RWKLD] ROLXP VDO] HV� XQG�

ZLUG� LQ� GHU� 6WLFNVWRIITXDWHUQLVLHUXQJ� P LW� GHP � 4 XDWHUQLVLHUXQJVUHDJHQ] � HLQJHI• KUW�� ' LH� 6XEVWLWXWLRQ�

NDQQ� MHGRFK� DXFK� DQ� HLQHU� IRUP DO� EHOLHELJHQ� 3RVLWLRQ� GHV� NRQGHQVLHUWHQ� +HWHURDURP DWHQ� HUIROJHQ��

HQWZHGHU�LP �KHWHURDURP DWLVFKHQ�7HLO��5 ¼ � �RGHU�DP �%HQ] RONHUQ��5 ¨ � ��

/ LWHUDWXUEHNDQQWH�6\ QWKHVHVWUDWHJLHQ�XQWHU�$XIEDX�GHV� � �� �%HQ] RWKLD] ROV\ VWHP V� I• KUHQ�P LW�GHP �6\ Q�

WKHVHEDXVWHLQ� I• U� &� � � LQ� GHU� 5HJHO� HLQHQ� 6XEVWLWXHQWHQ� LQ� GLHVHU� 3RVLWLRQ� HLQ�� GHU� HQWZHGHU� LQ� JH�

Z • QVFKWHU� $UW� JHVWDOWHW� LVW� RGHU� QDFKWUl JOLFK� HQWIHUQW� E] Z �� P RGLIL] LHUW� ZHUGHQ� P XVV�� ' LH� . ODVVLIL] LH�

UXQJ�GHU�9LHO] DKO�DQ�H[ LVWLHUHQGHQ�6\ QWKHVHQ�HUIROJW�DQKDQG�GHU�$UW�GHU� 6XEVWLWXHQWHQ�DQ�GHU�HLQJH�

VHW] WHQ� DURP DWLVFKHQ� 9HUELQGXQJ
¨~¨P¾Uª ¨~¨5¿

�� ,P � 6LQQH� GLHVHU� ( LQWHLOXQJ� LVW� GLH� DP � Kl XILJVWHQ� YHUIROJWH�

6\ QWKHVHURXWH� GLH� . RQGHQVDWLRQ� HLQHV� �RUWKR� �6�&§ + ¬ �1 �%DXVWHLQV� P LW� HLQHP � 5HDJHQ] �� GDV� &� � � HLQ�

I• KUW
¨~¨5©

�� ' LHV� EHGHXWHW� LQ� GHU� 5HJHO� GLH� 8P VHW] XQJ� YRQ� � �$P LQRWKLRSKHQROHQ� P LW� $F\ OLHUXQJVUHDJHQ�

WLHQ
¨~¨[¾Uª ¨,¨5¿~ª ¨,¨5©,ª ¨P¼U»~ª ¨P¼D¨

� RGHU� DQGHUHQ� HOHNWURSKLOHQ� &�9HUELQGXQJHQ
¨,¨P¾~ª ¨,¨5¿,ª ¨[¼U»

�� 6R� I• KUW� GLH� 8P VHW] XQJ� P LW�

&DUERQVl XUHQ�� &DUERQVl XUHFKORULGHQ� RGHU� ±DQK\ GULGHQ�� OHW] WHUH� Kl XILJ� DOV� UHDNWLYHUH� JHP LVFKWH� $Q�

K\ GULGH
¨~¨P¿~ª ¨~¨P©~ª ¨P¼~¼

�� DEHU� DXFK� P LW� &DUERQVl XUHDP LGHQ�� �HVWHUQ� XQG� ±QLWULOHQ� ] X� GHQ� HQWVSUHFKHQGHQ� R�

0 HUFDSWRDQLOLGHQ�� ' LHVH� ZHUGHQ� P HLVW� LQ� VLWX� ] X� LQ� 3RVLWLRQ� � � DON\ OLHUWHQ� � �� �%HQ] RWKLD] ROHQ� F\ FOL�

VLHUW
¨P¼

­

� � 6FKHP D� � � � �� ,Q�HLQHU�9DULDQWH�NDQQ�DXFK� � �� �%HQ] RWKLD] RO�VHOEVW�DXV� � �$P LQRWKLRSKHQRO�XQG�
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2 UWKRDP HLVHQVl XUHWULHWK\ OHVWHU�KHUJHVWHOOW�ZHUGHQ
¨P¼

¬

��$XFK�$OGHK\ GH�UHDJLHUHQ�XQWHU�' HK\ GULHUXQJ�] X�

LQ�3RVLWLRQ� � �DON\ OLHUWHQ�� �� �%HQ] RWKLD] ROHQ��0 LW�3KRVJHQ�HQWVWHKW�� �+\ GUR[ \ EHQ] RWKLD] RO�XQG�P LW�7KL�

RSKRVJHQ�RGHU�6FKZHIHONRKOHQVWRII�� �0 HUFDSWREHQ] RWKLD] RO��6FKHP D�� � � ��
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' LH� 6\ QWKHVH� YRQ� LQ� ZHLWHUHQ� 3RVLWLRQHQ� DX‰HU� &� � � VXEVWLWXLHUWHQ� � �� �%HQ] RWKLD] ROHQ� HUIRUGHUW� QDFK�

GLHVHP � 6\ QWKHVHSULQ] LS� GLH� 9HUZHQGXQJ� VXEVWLWXLHUWHU� � �$P LQRWKLRSKHQROH�� ' LHVH� HUKl OW� P DQ� GXUFK�

GLH� +HU] �5HDNWLRQ
¨P¼~½Uª ¨P¼U§~ª ¨P¼~¾Uª ¨P¼U¿

� DXV� GHQ� HQWVSUHFKHQG� VXEVWLWXLHUWHQ� DURP DWLVFKHQ� $P LQHQ� P LW� IUHLHU�

RUWKR�3RVLWLRQ�XQG�' LVFKZHIHOGLFKORULG�QDFK�DONDOLVFKHU�+\ GURO\ VH��VLHKH�6FKHP D�� � � ��

' LH� ZLFKWLJVWH� $OWHUQDWLYH� ] XU� 8P VHW] XQJ� YRQ� � �$P LQRWKLRSKHQROHQ� E] Z �� R�0 HUFDSWRDQLOLGHQ� LVW� GLH�

R[ LGDWLYH� &\ FOLVLHUXQJ� HLQHV� &§ + ½ �1 �&�6�3Ul NXUVRUV
¨~¨[¾Uª ¨~¨P¿~ª ¨~¨P©

�� G�K�� GHU� 5LQJVFKOXVV� EHLVSLHOVZHLVH� HLQHV�

1�$U\ OWKLRDP LGHV�� 7KLRDQLOLGHV� �RGHU�$U\ OWKLRKDUQVWRIIHV�XQWHU�GHU�: LUNXQJ�YRQ�W\ SLVFKHUZHLVH�. DOLXP �

IHUULF\ DQLG�E] Z ��%URP �DOV�2 [ LGDWLRQVP LWWHO�] X�LQ�3RVLWLRQ�� �DON\ OLHUWHQ��DU\ OLHUWHQ�RGHU�DP LQRDON\ OLHUWHQ�

%HQ] RWKLD] ROHQ
¨P¼U©~ª ¨

­

»~ª ¨

­

¨

� � 6FKHP D� � � � �� hEHUVLFKWOLFKH� ' DUVWHOOXQJHQ� ZHLWHUHU� 6\ QWKHVHQ� ILQGHQ� VLFK� LQ�

GHU�/ LWHUDWXU
¨,¨5¿,ª ¨,¨5©,ª ¨
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2 KQH�GHQ�$XIEDX�GHV�+HWHURF\ FOXV�LVW�GLH� ( LQI• KUXQJ�EHVWLP P WHU�6XEVWLWXHQWHQ�DXFK�GXUFK�6XEVWLWX�

WLRQVUHDNWLRQHQ� GLUHNW� DQ� � �� �%HQ] RWKLD] ROHQ� P | JOLFK�� : l KUHQG� DQ� &� � � GHV� %HQ] RWKLD] ROV� DXVVFKOLH‰�

OLFK� QXNOHRSKLOH� 6XEVWLWXWLRQVUHDNWLRQHQ� VWDWWILQGHQ
¨,¨P¾~ª ¨~¨P¿~ª ¨~¨P©~ª ¨P¼>¨5ª ¨

­~­

�� VLQG� HOHNWURSKLOH� 6XEVWLWXWLRQVUHDN�

WLRQHQ� DP � %HQ] RONHUQ� GHV� NRQGHQVLHUWHQ� +HWHURDURP DWHQ� P | JOLFK
¨,¨P¾Uª ¨,¨5¿,ª ¨,¨5©,ª ¨

­[¬

�� ,Q� GLHVHQ� 6 ��
 � 5HDNWLR�

QHQ�HQWVWHKW�LQ�GHU�5HJHO�GDV�DQ�&� � �VXEVWLWXLHUWH�' HULYDW�DOV�+DXSWSURGXNW��GDQHEHQ�HQWVWHKHQ�&� � � ��

&� � � �XQG�&� � �VXEVWLWXLHUWH�' HULYDWH�P HLVW�LQ�GLHVHU�5HLKHQIROJH�DEQHKP HQG��

' LH� $XVEHXWHQ� LQ� GHU� 4 XDWHUQLVLHUXQJ� GHV� KHWHURF\ FOLVFKHQ� 6WLFNVWRIIV� VLQG� DXIJUXQG� GHU� JHULQJHQ�

1XNOHRSKLOLH� GHU� P HLVWHQ� %HQ] RWKLD] ROGHULYDWH� Kl XILJ� UHFKW� QLHGULJ�� YRU� DOOHP � ZHQQ� GDV� 4 XDWHUQLVLH�

UXQJVUHDJHQ] �VWHULVFK�DQVSUXFKVYROO� XQG�YRQ�JHULQJHU� ( OHNWURSKLOLH�LVW��%HVRQGHUV�UHDNWLRQVWUl JH�VLQG�

DXIJUXQG� GHV� VWHULVFKHQ� $QVSUXFKV� DQ� &� � �� G�K�� LQ� GLUHNWHU� 1DFKEDUVFKDIW� ] XP � KHWHURDURP DWLVFKHQ�

6WLFNVWRII�� VXEVWLWXLHUWH� %HQ] RWKLD] ROH�� ' LHVH� ' HULYDWH� VLQG� Kl XILJ� LQ� DN] HSWDEOHQ� $XVEHXWHQ� QXU� • EHU�

DOWHUQDWLYH� 6\ QWKHVHZHJH� ] XJl QJOLFK�� 6R� OLHIHUW� GLH� 8P VHW] XQJ� HLQHV� 1�$ON\ O� � �$P LQRWKLRSKHQROV� P LW�

HLQHP �$F\ OLHUXQJVUHDJHQ] �QDFK�GHP �LQ�6FKHP D� � � �GDUJHVWHOOWHQ�6\ QWKHVHSULQ] LS�EHL�JHHLJQHWHU�: DKO�

GHU�5HDNWLRQVEHGLQJXQJHQ�GLUHNW�GLH�TXDWHUQl UH�1 �$ON\ OEHQ] RWKLD] ROLXP YHUELQGXQJ
¨

­

½

��

�

� �� �� � 6\ QWKHVH�VXEVWLWXLHUWHU�%HQ] RWKLD] ROH�

( V�ZXUGH�] XQl FKVW�GLH�( LQI• KUXQJ�YRQ�DX[ RFKURP HQ�XQG�UDGLNDOLVFK�SRO\ P HULVLHUEDUHQ�* UXSSHQ�GXUFK�

HLQH� 6\ QWKHVHVHTXHQ] � DQJHVWUHEW�� GLH� QLFKW� GHQ� $XIEDX� GHV� � �� �%HQ] RWKLD] ROV\ VWHP V� LQYROYLHUWH�� ,P �

HUVWHQ�6FKULWW�GLHVHU�6HTXHQ] �ZXUGH�GHVWLOODWLY�JHUHLQLJWHV�%HQ] RWKLD] RO�� � D� �QDFK�/ LWHUDWXUYRUVFKULIWHQ�

QLWULHUW
¨

­

§~ª ¨

­

¾

�� $XV� GHP � * HP LVFK� GHU� LVRP HUHQ� 1LWUREHQ] RWKLD] ROH� NRQQWH� GDV� +DXSWSURGXNW� � �

1LWUREHQ] RWKLD] RO� � � E� � GXUFK� IUDNWLRQLHUHQGH� . ULVWDOOLVDWLRQ� DXV� ( WKDQRO� LVROLHUW� XQG� LP � IROJHQGHQ�
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6FKULWW� ] X� � �$P LQREHQ] RWKLD] RO� � � � � UHGX] LHUW� ZHUGHQ
¨

­

§~ª ¨

­

¿

�� ' LHVHV� Z XUGH� GLD] RWLHUW� XQG� ] X� � �

+\ GUR[ \ EHQ] RWKLD] RO�� � � �YHUNRFKW
¨

­

©

�� 6FKHP D�� � � ��

�

�

�����

�
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' LH� ( LQI• KUXQJ� SULP l UHU� XQG� VHNXQGl UHU� $ON\ OUHVWH� HUZLHV� VLFK� GXUFK� GLH� 8P VHW] XQJ� YRQ� � �

+\ GUR[ \ EHQ] RWKLD] RO� � � � �P LW�YHUVFKLHGHQHQ�SULP l UHQ�E] Z ��VHNXQGl UHQ�$ON\ OKDORJHQLGHQ�LP �6LQQH�GHU�

: LOOLDP VRQVFKHQ�( WKHUV\ QWKHVH�DOV�P | JOLFK�� ( V�NRQQWHQ�VR�GXUFK�5HDNWLRQ�YRQ� � �P LW�• EHUVFK• VVLJHP �

0 HWK\ OLRGLG� � � � �� ,VRSURS\ OLRGLG� � � � � E] Z �� +H[ \ OEURP LG� � � � � LQ� $FHWRQ� XQWHU� =XJDEH� HLQHV� bTXLYDOHQWHV�

. DOLXP FDUERQDW� GLH� ( WKHU� � �0 HWKR[ \ EHQ] RWKLD] RO� � � F� �� � � ,VRSURSR[ \ EHQ] RWKLD] RO� � � G� � XQG� � �

+H[ \ OR[ \ EHQ] RWKLD] RO�� � H� �LQ�JXWHQ�$XVEHXWHQ�JHZRQQHQ�ZHUGHQ��6FKHP D�� � � ��

' LH� ' DUVWHOOXQJ� YRQ� ( VWHUQ� GHV� � �+\ GUR[ \ EHQ] RWKLD] ROV� � � � � NRQQWH� GXUFK� GLH� 5HDNWLRQ� P LW� GHU� HQW�

VSUHFKHQGHQ� &DUERQVl XUH� XQWHU� =XVDW] � YRQ� ' &&� DOV� . RQGHQVDWLRQVP LWWHO� XQG� NDWDO\ WLVFKHU� 0 HQJHQ�

' 0 $3�LQ� ' LFKORUP HWKDQ�UHDOLVLHUW�ZHUGHQ��$XV�GHU�8P VHW] XQJ�YRQ�&DSURQVl XUH� � � � ��%HQ] RHVl XUH� � � � �

E] Z �� S�9LQ\ OEHQ] RHVl XUH� � � � � ZXUGHQ� GLH� ( VWHU� � �+H[ R\ OR[ \ EHQ] RWKLD] RO� � � I � �� � �

%HQ] R\ OR[ \ EHQ] RWKLD] RO�� � J � �XQG�� � �S�9LQ\ OEHQ] R\ OR[ \ �EHQ] RWKLD] RO�� � K� �HUKDOWHQ��6FKHP D�� � � ��
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T�UHV�W�XZYZ[�Ä¦]jÅ�Æ�Æ�k Ç�eHn e�f7b eHnBÈHa�ÉÊÈHa�mÌË•r t t r sHÍÎf'h�a�f'Ï�c�eÑÐCbdc�eHn f7`�aCbdc�e�f'eÒq$ÈHnÔÓ*eCÕÖr aHaHÈHa�ÉÌgCh!aÑÐ�f7b eHnBa×ÈHa�mØÐCbdc�eHndaÒsHÈ�fÙiHk

l�`Cm�n h�o�`�p�eHa�q'h�bdcHr s�q'h!t�udv�w'x

9RQ� GHU� 9HUELQGXQJ� � K� NRQQWHQ� GXUFK� / | VHQ� LQ� VLHGHQGHP � ( VVLJHVWHU� XQG� hEHUVFKLFKWHQ� GLHVHU� / | �

VXQJ� P LW� 3HWUROHWKHU� ( LQNULVWDOOH� JH] • FKWHW� ZHUGHQ�� GLH� P LWWHOV� 5| QWJHQGLIIUDNWLRQ� XQWHUVXFKW� Z XUGHQ�

�$EE��� � ��

�
Ú:Û�Û

]�Üœ] Ý¦È�f'f'Ï�cHaHr b bœsHÈ�f›mHeHn^Þ�ß!aCb ÉHeHa�f7bdnBÈHà'bdÈ!n�gCh!ajiHkdu á�k Ç¦r aC`�t p�eHa�q'h�`�t h�o�`Cw�kdp�eHa�q'h�bdcHr s�q'h!t�u7â�V�wJã¦ÐHr a�q'eHt ÍÎh!t eHà�äHt x

9RQ� GHQ� LP � 5DKP HQ� GLHVHU� $UEHLW� V\ QWKHWLVLHUWHQ� XQG� LQ� 6FKHP D� � � � DXIJHI• KUWHQ� ( VWHUQ� XQG� ( WKHUQ�

GHV�%HQ] RWKLD] ROV�LVW�QDFK�YRUOLHJHQGHQ�( UNHQQWQLVVHQ�QXU�� �0 HWKR[ \ EHQ] RWKLD] RO�� � F� �LQ�GHU�/ LWHUDWXU�

EHUHLWV�EHNDQQWåBæ'ç ��
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' LH� : LOOLDP VRQVFKH� ( WKHUV\ QWKHVH� HLJQHW� VLFK� EHNDQQWHUP D‰HQ� QLFKW� ] XU� ( LQI• KUXQJ� WHUWLl UHU� $ON\ O�

UHVWH�� ' DU• EHU�KLQDXV�LVW�DXFK�GLH�6\ QWKHVH�YRQ�3KHQR[ \ GHULYDWHQ�GHV�%HQ] RWKLD] ROV�DXI�GLHVHP � : H�

JH�QLFKW�P | JOLFK�� : LH�HUOl XWHUW�ZXUGH��HUIRUGHUW�GLH�( LQI• KUXQJ�YRQ�6XEVWLWXHQWHQ�DP �%HQ] RONHUQ�GHV�

%HQ] RWKLD] ROV�GXUFK�6\ QWKHVHVWUDWHJLHQ��GLH�GHQ�+HWHURF\ FOXV�DXIEDXHQ��GLH�9HUZHQGXQJ�GHU�HQWVSUH�

FKHQG�VXEVWLWXLHUWHQ�DURP DWLVFKHQ�$P LQH��GLH�DX‰HUGHP �HLQH�IUHLH�RUWKR�3RVLWLRQ�DXIZHLVHQ�P • VVHQ���

' D� GLH� 6\ QWKHVH� GHV� WHUW�%XWR[ \ � � XQG� 3KHQR[ \ GHULYDWHV� YRQ� %HQ] RWKLD] RO� DQJHVWUHEW� ZXUGH�� ZXUGHQ�

VRP LW�GLH�$QLOLQH�S�$P LQRSKHQ\ O�WHUW�EXW\ OHWKHU�� � � D� �XQG�S�$P LQRSKHQ\ OSKHQ\ OHWKHU�� � � E� �EHQ| WLJW��

=XU� 6\ QWKHVH� GHV� QLFKW� Nl XIOLFKHQ� S�$P LQRSKHQ\ O�WHUW�EXW\ OHWKHUV� � � � D� � ZXUGH� S�) OXRUQLWUREHQ] RO�

� � � � �P LW� . DOLXP �WHUW�EXWDQRODW�LQ�%XWDQRO� ] X�S�1LWURSKHQ\ O�WHUW�EXW\ OHWKHU� � � � � �XP JHVHW] WåBæCå �� ' LH�DQ�

VFKOLH‰HQGH� 5HGXNWLRQ� GHU� 1LWURJUXSSH� P LWWHOV� 3DOODGLXP � DXI� $NWLYNRKOH� XQG� $P P RQLXP IRUP LDW� DOV�

: DVVHUVWRIITXHOOH� LQ� ' LR[ DQ� HUJDE� GHQ� S�$P LQRSKHQ\ O�WHUW�EXW\ OHWKHU� � � � D� �� GHU� QLFKW� LVROLHUW�� VRQ�

GHUQ� GXUFK� ( LQOHLWHQ� YRQ� &KORUZDVVHUVWRII� LQ� GLH� YRP � . DWDO\ VDWRU� EHIUHLWH� 5HDNWLRQVO| VXQJ� GLUHNW� LQ�

GDV�EHQ| WLJWH�S�$P LQRSKHQ\ O�WHUW�EXW\ OHWKHUK\ GURFKORULG�� � � D� �• EHUI• KUW�ZXUGH�� 6FKHP D�� � � ��
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�
T�UHV�W�XZYZ[! œ]
_�`�aCbdc�e�f'eûmHe�f.Ç�h!nBt "HÈ�# eHn f.á�k Ý¦Íûr a�h%$!c�eHaC`�t k'& (�)*& kdpHÈCb `�t eCbdc�e!nBcC`Cm�n h�Ï�cHt h!ndr m™u7â�v�Y�w'x

$XV� S�$P LQRSKHQ\ OSKHQ\ OHWKHU� � � � E� � Z XUGH� HEHQIDOOV� GDV� HQWVSUHFKHQGH� +\ GURFKORULG� � � E� KHUJH�

VWHOOW�� $XV� GLHVHP � JHODQJ� LQ� $QOHKQXQJ� DQ� HLQH� / LWHUDWXUYRUVFKULIWåBæ�ç � GXUFK� GLH� 8P VHW] XQJ� P LW�

' LVFKZHIHOGLFKORULG� GLH� 6\ QWKHVH� GHV� +HU] �6DO] HV� � �3KHQR[ \ � � �� �� �EHQ] RGLWKLD] ROLXP FKORULG� � � � � �

� 6FKHP D� � � � �� ' LH� 6\ QWKHVH� GHV� HQWVSUHFKHQGHQ� +HU] �6DO] HV� DXV� S�$P LQRSKHQ\ O�WHUW�

EXW\ OHWKHUK\ GURFKORULG� � � � D� � JHODQJ� QLFKW�� ' DV� %HQ] RGLWKLD] ROLXP FKORULG� � � � ZXUGH� ] X� GHP � R�

$P LQRWKLRODW�� � �K\ GURO\ VLHUW�XQG�GXUFK�=XJDEH�HLQHU�/ | VXQJ�GHV�JHP LVFKWHQ�$QK\ GULGV�DXV�$P HLVHQ� �

XQG� ( VVLJVl XUH� GLUHNW� ] X� � �3KHQR[ \ EHQ] RWKLD] RO� � � L� � XP JHVHW] W� �6FKHP D� � � � �� ' LH� $XVEHXWH� ZDU� I• U�

GDV� LP � 5DKP HQ� GLHVHU� $UEHLW� HUVWP DOLJ� KHUJHVWHOOWH� � �3KHQR[ \ EHQ] RWKLD] RO� � � L� � JHULQJHU� DOV� LQ� GHU�

/ LWHUDWXU� I• U� GLH� 6\ QWKHVH� YRQ� � �0 HWKR[ \ EHQ] RWKLD] RO� QDFK� GLHVHP � 9HUIDKUHQ� DQJHJHEHQådæ'ç �� ' LHV� LVW�

YHUP XWOLFK�DXI�GLH�l X‰HUVW�JHULQJH�/ | VOLFKNHLW�GHU�=ZLVFKHQVWXIH�� � �LP �Z l VVULJHQ�DONDOLVFKHQ�0 HGLXP �

] XU• FN] XI• KUHQ�� ' LH�6\ QWKHVHVHTXHQ] �LVW�VR�DOVR�QLFKW�DXI�GLH� ( LQI• KUXQJ�K\ GURSKREHUHU�5HVWH� • EHU�
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T�UHV�W�XZYZ[�Ü¦]jÞ�e�sHà'bdr h!a�f'f'eJq�È�eHa�qr#BäHn¦m�r ej_�`�aCbdc�e�f�e
gCh!ajiHk�s�c�eHa�h�o�`�p�eHa�q'h�bdcHr s�q'h!t�u7âKt w'x

' LH�9HUZHQGXQJ�GLHVHU�6\ QWKHVHURXWH�LVW�GDU• EHU�KLQDXV�JHQHUHOO� I• U�P HWD�VXEVWLWXLHUWH�$QLOLQH�QLFKW�

HP SIHKOHQVZHUW�XQG�VRP LW�DXI�GLH�+HUVWHOOXQJ�LQ�3RVLWLRQ�&� � �VXEVWLWXLHUWHU�' HULYDWH�GHV�%HQ] RWKLD] ROV�

EHVFKUl QNW�� ' LHV�LVW�GDUDXI� ] XU• FN] XI• KUHQ��GDVV�GLH�+HU] �5HDNWLRQ�EHL� IUHLHU�SDUD�3RVLWLRQ�GHV�$QLOLQV�

YRQ� HLQHU� &KORULHUXQJ� GLHVHU� 3RVLWLRQ� EHJOHLWHW� ZLUGå

u�v'w

åBæ

u'w

åBæ

x

�� $XFK� GLH� %LOGXQJ� GHV� ' LWKLD] ROLXP F\ FOXV�

YHUOl XIW� QLFKW� LP P HU� HLQGHXWLJ� LQ� HLQH� 5LFKWXQJ�� ] �%�� QXU� LQ� SDUD�3RVLWLRQ� ] XP � XUVSU• QJOLFKHQ� P HWD�

6XEVWLWXHQWHQ� GHV� $QLOLQV�� 6R� HQWVWHKW� EHLVSLHOVZHLVH� EHL� GHU� 8P VHW] XQJ� YRQ� P �0 HWK\ ODQLOLQ� , � P LW�
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' LVFKZHIHOGLFKORULG� HLQH� ODXW� GHQ� $XWRUHQ� QLFKW� WUHQQEDUH� 0 LVFKXQJ� DXV� � �&KORU� � �P HWK\ O� � �� �� �

EHQ] RGLWKLD] ROLXP FKORULG�, , �XQG�� �&KORU� � �P HWK\ O� � �� �� �EHQ] RGLWKLD] ROLXP FKORULG�, , , å

u�v

�� 6FKHP D�� � � ��

y%z'{U| z

}U~
z

y

y

}

{U|

y

y

}

{Q|

{Q|

{Q|

•

€ € €=€ €€

�
T�UHV�W�XZYZ[K•*]ƒ‚�eHr f�$Hr eHt�#BäHn¦m�r e ÐHaCb f7b eHcHÈHa�É™r f'h!ÍÎeHn eHn¦Ï�cHt h!nBr eHn b eHn^l�eHn q�kB_�sHt q'eûsHÈ�f…„ƒ†�‡ ˆCk f$ÈHp�f7bdr bdÈHr eHn bBeHa
Ý¦aHr t r a�eHa%‰ Š=‹dx

,Q�UHODWLY�HLQIDFKHU� : HLVH� ZDU�GDJHJHQ�GLH� ( LQI• KUXQJ�GHV�&KURP RSKRUV�&XP DULQ�LQ�GLH�3RVLWLRQ�&� � �

GHV�%HQ] RWKLD] ROV� ] X�UHDOLVLHUHQ��8QWHU�$XIEDX�GHV�%HQ] RWKLD] ROV\ VWHP V�HQWVSUHFKHQG�GHU�LQ� 6FKHP D�
� � � GDUJHVWHOOWHQ� 6\ QWKHVHVWUDWHJLHQ�� NDQQ� � �b�&\ DQRP HWK\ OEHQ] RWKLD] RO� � � � � � DXV� � �$P LQRWKLRSKHQRO�

� � � � �XQG�0 DORQRQLWULO�� � � � �JHZRQQHQ�ZHUGHQ�� ' LH�( LQI• KUXQJ�GHV�&KURP RSKRUV�JHOLQJW�GXUFK�8P VHW�

] XQJ� GHV� 1LWULOV� � � � P LW� 6DOLF\ ODOGHK\ G� � � � � �� ' DV� ] XQl FKVW� HQWVWHKHQGH� . QRHYHQDJHO�

. RQGHQVDWLRQVSURGXNW� � � � F\ FOLVLHUW� EHL� ( UKLW] HQ� LQ� VDXUHQ� 0 HGLXP � ] X� � � � � ¶�%HQ] RWKLD] RO\ O� �FXP DULQ�

� � M� ��,Q�9HUIROJXQJ�HLQHU�OLWHUDWXUEHNDQQWHQ�0 HWKRGHåBæ7æ �NRQQWH�GLHVH�8P VHW] XQJ�DOV�( LQWRSIUHDNWLRQ�LQ�

KHWHURJHQ�Z l VVULJHU�3KDVH�JHVWDOWHW�ZHUGHQ��6FKHP D�� � � ��
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T�UHV�W�XZYZ[K³*]
_�`�aCbdc�e�f'e
gCh!aƒ´Hkdu�µ	¶ k�‚�eHa�q'h�bdcHr s�q'h!t `Ht w�k Ï�ÈHÍÎsHnBr a u7â�·�w'x

$XFK�GLH� ( LQI• KUXQJ�HLQHU�UDGLNDOLVFK�SRO\ P HULVLHUEDUHQ� * UXSSH�LQ�GLHVH�3RVLWLRQ�LVW�QDFK�HLQHP �VHKU�

l KQOLFKHQ� 3ULQ] LS� P | JOLFK�� ' DV� OLWHUDWXUEHNDQQWH� 0 RQRP HU� � �9LQ\ OEHQ] RWKLD] RO� � � N� � ZXUGH� HQWVSUH�
FKHQG� GXUFK� GLH� 8P VHW] XQJ� YRQ� ] ZHL� bTXLYDOHQWHQ� � �$P LQRWKLRSKHQRO� � � � � � P LW� b�

&KORUSURSLRQ\ OFKORULG� � � � � � JHZRQQHQ�� / DXW� 6\ QWKHVHYRUVFKULIWåBæ

v

� HQWVWHKW� LP � HUVWHQ� 6FKULWW�� QHEHQ�
ZHQLJ� � �b�&KORUHWK\ OEHQ] RWKLD] RO� � � � � �� � �>b� �R�$P LQRSKHQ\ OP HUFDSWR� �HWK\ O@�

EHQ] RWKLD] ROK\ GURFKORULG� � � � � �� / HW] WHUHV� ZXUGH� EHLP � 1DFKYROO] XJ� GHU� 6\ QWKHVH� DXVVFKOLH‰OLFK� LVROLHUW�

XQG�QDFK�hEHUI• KUXQJ�LQ�GDV�IUHLH�$QLOLQ�� � �] X�� �9LQ\ OEHQ] RWKLD] RO�� � N� �XP JHVHW] W��6FKHP D�� � � ��
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T�UHV�W�XZY™v2àœ]
_�`�aCbdc�e�f'e
gCh!a]µ�k Ç¦r aC`�t p�e!a�q'h�bdcHr s�q'h!tHu7âKá!w'x

' XUFK� GLH� LP � YRUDQJHJDQJHQHQ� JHVFKLOGHUWHQ� 6\ QWKHVHQ� NRQQWHQ� %HQ] RWKLD] ROGHULYDWH� HUKDOWHQ� ZHU�

GHQ�� GLH� DOV� DX[ RFKURP H� * UXSSHQ� ( VWHU� E] Z �� ( WKHU� DQ� &� � � GHV� +HWHURDURP DWHQ� E] Z �� LP � ) DOO� YRQ� � �

1LWUREHQ] RWKLD] RO�� � E� �HLQH�DQWLDX[ RFKURP H�* UXSSH�LQ�GLHVHU�3RVLWLRQ�DXIZHLVHQ�� ' HV�ZHLWHUHQ�ZXUGH�

HLQ� DQ� &� � � FKURP RSKRUWUDJHQGHV� %HQ] RWKLD] ROGHULYDW� � M� V\ QWKHWLVLHUW�� 0 LW� � � �S�
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9LQ\ OEHQ] R\ OR[ \ �EHQ] RWKLD] RO� � � K� � XQG� � �9LQ\ OEHQ] RWKLD] RO� � � N� � ZXUGHQ� DX‰HUGHP � ] ZHL� ' HULYDWH�

V\ QWKHWLVLHUW��GLH�UDGLNDOLVFK�SRO\ P HULVDWLRQVIl KLJH�* UXSSHQ�DP �+HWHURDURP DWHQ�DXIZHLVHQ���

�

� �� �� � 4 XDWHUQLVLHUXQJ �] X�%HQ] RWKLD] ROLXP EURP LGHQ�XQG�±FKORULGHQ�

' LH�4 XDWHUQLVLHUXQJ�HLQHU�KHWHURDURP DWLVFKHQ�6WLFNVWRIIYHUELQGXQJ�HUVFKHLQW�] XQl FKVW�QLFKW�DOV�JUR‰H�

+HUDXVIRUGHUXQJ�� =X� EHU• FNVLFKWLJHQ� LVW� DOOHUGLQJV� GLH� JHULQJH� %DVL] LWl W� E] Z �� 1XNOHRSKLOLH� GHV� %HQ�

] RWKLD] ROV��GLH��ZLH�LQ�GHU�( LQOHLWXQJ�HUOl XWHUW�ZXUGH��I• U�GHQ�( LQVDW] �GHU�1 �TXDWHUQl UHQ�%HQ] RWKLD] ROL�

XP YHUELQGXQJHQ� DOV� NDWLRQLVFKH� 3KRWRLQLWLDWRUHQ� YRQ� 9RUWHLO�� DEHU� LQ� GHU� 4 XDWHUQLVLHUXQJVUHDNWLRQ�

QDW• UOLFK� YRQ� 1DFKWHLO� LVW�� ) • U� GLH� KHUJHVWHOOWHQ� VXEVWLWXLHUWHQ� %HQ] RWKLD] ROH� VLQG� LQ� $EKl QJLJNHLW� YRQ�

GHU� HOHNWURQHQGRQLHUHQGHQ� RGHU� �DN] HSWLHUHQGHQ� : LUNXQJ� VRZLH� GHV� VWHULVFKHQ� $QVSUXFKHV� GHU� 6XE�

VWLWXHQWHQ�XQWHUVFKLHGOLFKH�5HDNWLYLWl WHQ�JHJHQ• EHU�GHP �JOHLFKHQ�4 XDWHUQLVLHUXQJVUHDJHQ] � ] X�HUZDU�

WHQ���

1HEHQ�QLHGHUP ROHNXODUHQ� TXDWHUQl UHQ�%HQ] RWKLD] ROLXP GHULYDWHQ�DOV�0 RGHOOYHUELQGXQJHQ�VROOWHQ�DXFK�

HQWVSUHFKHQGH� UDGLNDOLVFK� SRO\ P HULVDWLRQVIl KLJH� 0 RQRP HUH� • EHU� GLH� ( LQI• KUXQJ� GHV� 4 XDWHUQLVLH�

UXQJVP LWWHOV� JHZRQQHQ� ZHUGHQ�� ) • U� GHQ� DQJHVWUHEWHQ� $XIEDX� YRQ� 1 �

$U\ OP HWK\ OEHQ] RWKLD] ROLXP KDORJHQLGHQ� VROOWHQ� GDKHU� GLH�� ZLH� LQ� . DSLWHO� � �� �� � HUOl XWHUW� GDUJHVWHOOWHQ��

VXEVWLWXLHUWHQ�%HQ] RWKLD] ROH�XQG�%HQ] RWKLD] RO�VHOEVW�� � D� �P LW�%HQ] \ OEURP LG�� � � � �E] Z �� ] XU�* HZLQQXQJ�

GHU�0 RQRP HUH�P LW�S�9LQ\ OEHQ] \ OFKORULG�� � � � �XP JHVHW] W�ZHUGHQ��

,Q� GHU� / LWHUDWXU� LVW� GLH� 4 XDWHUQLVLHUXQJ� YRQ� %HQ] RWKLD] ROHQ� XQG� DQGHUHU� 6WLFNVWRIIKHWHURF\ FOHQ� GXUFK�

$ON\ OKDORJHQLGH�LQ� / | VXQJVP LWWHOQ�ZLH�] �%�� ' LFKORUP HWKDQâCå ��%XWDQROåBæ�ã ��$FHWRQåBæ�ä �� ' 0 ) åBæ�å

w

åBæ�â �XQG�$FH�

WRQLWULOå

v

ç

w

å

v

å

w

å

v�u

� RGHU� DXFK� RKQH� / | VXQJVP LWWHOå

v�x

� EHVFKULHEHQ�� Z REHL� LQ� GHU� 5HJHO� HLQ� hEHUVFKXVV� GHV�

$ON\ OKDORJHQLGV� HLQJHVHW] W� ZLUG�� ,P � 8QWHUVFKLHG� ] X� 6 æ � � 5HDNWLRQHQ�� LQ� GHQHQ� HLQ� DQLRQLVFKHV� 1XNOH�

RSKLO� LQ� HLQ� QHXWUDOHV� 3URGXNW� • EHUJHKW�� NDQQ� I• U� 6 æ � � 5HDNWLRQHQ�� LQ� GHQHQ� HLQ� QHXWUDOHV� 1XNOHRSKLO��

ZLH� ] �%�� %HQ] RWKLD] RO�� LQ� HLQ� . DWLRQ� • EHUJHKW�� EHNDQQWHUP D‰HQ� GLH� 5HDNWLYLWl W� GHV� 1XNOHRSKLOV� GXUFK�

GLH� 9HUZHQGXQJ� SRODUHU� DSURWLVFKHU� / | VXQJVP LWWHO� HUK| KW� ZHUGHQå

v�u'w

å

v

æ

w

å

v�v

�� ( LQ� XQSRODUHUHV� / | VXQJV�

P LWWHO�NDQQ�GHP JHJHQ• EHU�GHQ�9RUWHLO�ELHWHQ��GDVV�JHELOGHWHV�4 XDWHUQLVLHUXQJVSURGXNW�DXIJUXQG�VHL�

QHV�VDO] DUWLJHQ�&KDUDNWHUV�XQO| VOLFK�LVW�XQG�VRP LW�GXUFK�$XVIl OOXQJ�GHP �* OHLFKJHZLFKW�HQW] RJHQ�ZLUG��

9HUVXFKH� ] XU�4 XDWHUQLVLHUXQJ�GHU�%HQ] RWKLD] ROH�P LW�%HQ] \ OEURP LG� � � � � �XQG�S�9LQ\ OEHQ] \ OFKORULG� � � � ��

XQWHU�=XVDW] �GHU�,QKLELWRUHQ�%+7�RGHU�+\ GURFKLQRQ� �ZXUGHQ�LQ�' LFKORUP HWKDQ�� VLHGHQG� ��1LWURP HWKDQ�

� � � � ƒ&� �� ' 0 ) � � � � � ƒ&� �� $FHWRQ� �VLHGHQG� � XQG� $FHWRQLWULO� �VLHGHQG� � VRZLH� LQ� GHQ� HQWVSUHFKHQGHQ� / | �

VXQJVP LWWHOQ� EHL� 5DXP WHP SHUDWXU� GXUFKJHI• KUW�� ( V� ] HLJWH� VLFK�� GDVV� ' LFKORUP HWKDQ�� 1LWURP HWKDQ��

' 0 ) �XQG�$FHWRQ�LQ�GHU�5HJHO�QLFKW� I• U�GLH�* HZLQQXQJ�UHLQHU�1�TXDWHUQl UHU�%HQ] RWKLD] ROLXP KDORJHQL�

GH�LQ�EHIULHGLJHQGHU�$XVEHXWH�JHHLJQHW�ZDUHQ�� ' LH�YROOVWl QGLJH�5HLQLJXQJ�GHU�DXV�GLHVHQ�/ | VXQJVP LW�

WHOQ� QDFK� VFKOHSSHQGHP � 8P VDW] � VFKOLH‰OLFK� LQ� QLHGULJHU� $XVEHXWH� HUKDOWHQHQ�� VWDUN� YHUXQUHLQLJWHQ�

%HQ] RWKLD] ROLXP KDORJHQLGH�GXUFK�8P NULVWDOOLVDWLRQ�ZDU�HQWZHGHU�VHKU�DXIZ l QGLJ�RGHU�JDU�QLFKW�P | J�

OLFK�� bKQOLFKH� 6FKZLHULJNHLWHQ� EHL� GHU� 6\ QWKHVH� 1 �DON\ OLHUWHU� %HQ] RWKLD] ROLXP KDORJHQLGH� VLQG� LQ� GHU�

/ LWHUDWXU�GRNXP HQWLHUWå

v�u

��RGHU�ODVVHQ�VLFK�DQ�GHQ�EHVFKULHEHQHQ�$XIDUEHLWXQJHQ�DEOHVHQ��

,Q� RSWLP LHUWHQ� 6\ QWKHVHQ� ZXUGHQ� GLH� HQWVSUHFKHQGHQ� %HQ] RWKLD] ROH� LQ� HLQHP � JU| ‰HUHQ� 9ROXP HQ� GHV�

/ | VXQJVP LWWHOV� $FHWRQLWULO� P LW� HLQHP � JHULQJHQ� hEHUVFKXVV� DQ� %HQ] \ OKDORJHQLG� LQ� GHU� 6LHGHKLW] H� ] XU�

5HDNWLRQ� JHEUDFKW�� ' XUFK� =XJDEH� YRQ� $FHWRQ� RGHU� $FHWRQ� � � ' LHWK\ OHWKHU� ] XU� QRFK� ZDUP HQ� / | VXQJ�

ZXUGHQ�GLH�4 XDWHUQLVLHUXQJVSURGXNWH�Kl XILJ�HUVW�QDFK�Ol QJHUHU�. • KOXQJ�ODQJVDP �JHIl OOW��ZRGXUFK�GLH�

0 LWIl OOXQJ� YRQ� 9HUXQUHLQLJXQJHQ�� ZLH� ] �%�� DQKDIWHQGHV� 4 XDWHUQLVLHUXQJVP LWWHO�� YHUP LHGHQ� ZHUGHQ�

NRQQWH��

' LH� $XVEHXWHQ� GHU� DXV� GHQ� 8P VHW] XQJHQ� P LW� %HQ] \ OEURP LG� � � � � � JHZRQQHQHQ� 1�

%HQ] \ OEHQ] RWKLD] ROLXP EURP LGH� � � D�XQG� � � F� L�XQG�GLH�Q| WLJHQ�5HDNWLRQV] HLWHQ� �VLHKH�7DEHOOH� � � �ODV�
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VHQ� HLQHQ� GHXWOLFKHQ� 5HDNWLYLWl WVXQWHUVFKLHG� ] ZLVFKHQ� %HQ] RWKLD] ROHVWHUQ� XQG� ±HWKHUQ� HUNHQQHQ�� %HL�

GHQ�( WKHUQ�XQG�%HQ] RWKLD] RO�VHOEVW�ZDU�QDFK� � � �6WXQGHQ�JHP l ‰� ' &�HLQ�QDKH] X�YROOVWl QGLJHU�8P VDW] �

] X� GHQ� HQWVSUHFKHQGHQ� 1�%HQ] \ OEHQ] RWKLD] ROLXP EURP LGHQ� HUUHLFKW�� ' LH� ( VWHU� ] HLJWHQ� GDJHJHQ� DXFK�

QDFK� GRSSHOWHU� 5HDNWLRQV] HLW� HLQHQ� QXU� JHULQJHQ� 8P VDW] � XQG� GLH� HQWVSUHFKHQGHQ� 4 XDWHUQLVLH�

UXQJVSURGXNWH�ZXUGHQ�DOOH�LQ�ZHVHQWOLFK�QLHGULJHUHU�$XVEHXWH�LVROLHUW��7DEHOOH�� � �� ' LHV�Ol VVW�YHUP XWHQ��

GDVV�ZLH� ] X�HUZDUWHQ�GLH�1XNOHRSKLOLH�GHV�%HQ] RWKLD] ROV�GXUFK�GLH� ( LQI• KUXQJ� YRQ� ( VWHUJUXSSHQ�YHU�

P LQGHUW�XQG�GXUFK�( WKHUJUXSSHQ�HUK| KW�ZLUG��) • U�GLH�XQSRODUHUHQ�( WKHU�LVW�HLQ�JHULQJHU�$XVEHXWHYHU�

OXVW�DXIJUXQG�GHU�JHZ l KOWHQ�$XIDUEHLWXQJ�] X�YHUP XWHQ��

' LH� ' DUVWHOOXQJ�YRQ�SRO\ P HULVDWLRQVIl KLJHQ� 1�TXDWHUQl UHQ� ' HULYDWHQ�GHU�VXEVWLWXLHUWHQ�%HQ] RWKLD] ROH�

GXUFK� GLH� 8P VHW] XQJ� P LW� S�9LQ\ OEHQ] \ OFKORULG� � � � � � ZDU�� YHUP XWOLFK� ZHJHQ� GHU� YHUJOLFKHQ� P LW� %HQ�

] \ OEURP LG�JHULQJHUHQ�( OHNWURSKLOLH�GLHVHV�4 XDWHUQLVLHUXQJVP LWWHOV��JHUDGH�I• U�GLH�ZHQLJHU�QXNOHRSKLOHQ�

%HQ] RWKLD] ROH�DXFK�LQ�$FHWRQLWULO�QLFKW�LQ�EHIULHGLJHQGHQ�$XVEHXWHQ�P | JOLFK��( V�ZXUGH�GDKHU�LQ�$QOHK�

QXQJ�DQ�HLQH�/ LWHUDWXUYRUVFKULIWå

v

ã �S�9LQ\ OEHQ] \ OFKORULG�� � � � �LQ�HLQHU�3KDVHQWUDQVIHUUHDNWLRQ�P LW�1DWUL�

XP EURP LG� ] X� S�9LQ\ OEHQ] \ OEURP LG� � � � � � XP JHVHW] W� �6FKHP D� � � � �� 1DFK� GHVWLOODWLYHU� $XIDUEHLWXQJ��

GXUFK�GLH�NHLQH�7UHQQXQJ�GHV�%URP LGHV�YRP �&KORULG�HUUHLFKW�ZLUG��Z XUGH�GHU�8P ZDQGOXQJVJUDG�P LW�

WHOV� å +�10 5�6SHNWURVNRSLH�] X�� � �� �EHVWLP P W��

çUè é�ê�ë�ì2é�í î�ìKï�é�í î ð�ñ*ò2ó é�ô�õ�ö�÷

è

é�í ø�ùûú�ürý

ø�þ

çUè

ø þ ÿ�ÿ

ý

�
T�UHV�W�XZY™vÁâ�]��œÍÖÕ›sHa�m�t ÈHa�ÉjgCh!a���k Ç¦r aC`�t p�eHa�q7`�t Ï�cHt h!nBr m™u�[! �wÁq$È���k Ç¦r aC`�t p�eHa�q7`�t pHn h!Íûr m™u�[�Ü�wÁm�ÈHn Ï�c s�c�s�f'eHaCbdn sHa�f�# eHnBà�sCb sHt `Cf'e�x

' XUFK� GLH� 9HUZHQGXQJ� GLHVHU� 0 LVFKXQJ� NRQQWHQ� GLH� $XVEHXWHQ� LQ� GHU� 6\ QWKHVH� 1 �

YLQ\ OEHQ] \ OVXEVWLWXLHUWHU� %HQ] RWKLD] ROLXP GHULYDWH�� Y�D�� I• U� GLH� ( WKHUGHULYDWH�� JHVWHLJHUW� ZHUGHQ�� %HL�

GHQ� ( VWHUQ�ZDU�GHU� l X‰HUVW�VFKOHSSHQGH�8P VDW] �DXFK�P LW�GLHVHP �4 XDWHUQLVLHUXQJVUHDJHQ] �QLFKW�ZH�

VHQWOLFK� ] X� VWHLJHUQ�� XQG� GLH� $XVEHXWHQ� EOLHEHQ� VHKU� QLHGULJ�� * HQHUHOO� NRQQWHQ� DOOH� 1 �

YLQ\ OEHQ] \ OVXEVWLWXLHUWHQ�%HQ] RWKLD] ROLXP EURP LGH� � � D�� � � F� J �� � � L�QXU�LQ�EHGHXWHQG�JHULQJHUHQ�$XV�

EHXWHQ� DOV� GLH� HQWVSUHFKHQGHQ� 1�EHQ] \ OVXEVWLXLHUWHQ� %HQ] RWKLD] ROLXP EURP LGH� � � D� XQG� � � F� L� HUKDO�

WHQ�ZHUGHQ��7DEHOOH�� � �� ' LHV�LVW�QLFKW�QXU�DXI�GLH��GXUFK�GHQ�XQYROOVWl QGLJHUHQ�8P VDW] �GRNXP HQWLHUWH��

JHULQJHUH�5HDNWLYLWl W�GHU�DOV�4 XDWHUQLVLHUXQJVP LWWHO�YHUZHQGHWHQ�0 LVFKXQJ�DXV�9LQ\ OEHQ] \ OEURP LG�XQG�

�FKORULG� ] XU• FN] XI• KUHQ�� ' LH�UHLQH� ,VROLHUXQJ�GLHVHU�3URGXNWH�ZDU�DXIJUXQG�HLQHU�JHULQJHUHQ�1HLJXQJ�

] XU�. ULVWDOOLVDWLRQ�QRFK�VHKU�YLHO�VFKZLHULJHU�DOV�GLH�GHU�HQWVSUHFKHQGHQ�1�EHQ] \ OVXEVWLWXLHUWHQ�9HUELQ�

GXQJHQ��( V�Z XUGH�: HUW�DXI�GLH�P | JOLFKVW�ODQJVDP H�XQG�VRP LW�P | JOLFKVW�UHLQH�$XVIl OOXQJ�JHOHJW��$XV�

EHXWHYHUOXVWH� GXUFK� ] X� JUR‰H� / | VXQJVP LWWHOYROXP LQD� E] Z �� HLQ� ] X� SRODUHV� 0 HGLXP � ZXUGHQ� GDEHL� LQ�

. DXI�JHQRP P HQ��

6FKHP D�� � �XQG�7DEHOOH�� �JHEHQ�HLQHQ�hEHUEOLFN�• EHU�GLH�GXUFK�8P VHW] XQJ�YRQ�%HQ] \ OEURP LG�� � � � ��S�

1LWUREHQ] \ OEURP LG�� � � � �S�9LQ\ OEHQ] \ OFKORULG�� � � � �E] Z ��S�9LQ\ OEHQ] \ OEURP LG�� � � � �� JHP HLQW�LVW�GLH�QDFK�

6FKHP D� � � � HUKDOWHQH� 0 LVFKXQJ� � VRZLH� ' LSKHQ\ OP HWK\ OEURP LG� � � � � � P LW� GHQ� %HQ] RWKLD] ROHQ� � D� XQG�

� F� L� HUKDOWHQHQ� 1�EHQ] \ OVXEVWLWXLHUWHQ� %HQ] RWKLD] ROLXP EURP LGH� � � D� XQG� � � F� L�� 1 �

YLQ\ OEHQ] \ OVXEVWLWXLHUWHQ�%HQ] RWKLD] ROLXP EURP LGH� � � D�� � � F� J �� � � L�XQG�±FKORULGH� � � D�� � � J �� � � L��GLH�

1�GLSKHQ\ OP HWK\ OVXEVWLWXLHUWH� 9HUELQGXQJ� � � K� XQG� GDV� 1� �S�1LWUREHQ] \ O� �GHULYDW� � � D�� $OOH� DXV� GHQ�

4 XDWHUQLVLHUXQJVDQVl W] HQ� HUKDOWHQHQ� %HQ] RWKLD] ROLXP KDORJHQLGH� ZXUGHQ� XP NULVWDOOLVLHUW� XQG� LP � 9D�

NXXP �JHWURFNQHW��
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' LH� 4 XDWHUQLVLHUXQJ� YRQ� � �9LQ\ OEHQ] RWKLD] RO� � � N� �� � � � � 
�%HQ] RWKLD] RO\ O� �FXP DULQ� � � M� � XQG� � �

1LWUREHQ] RWKLD] RO� � � E� � JHODQJ� QLFKW�� 9RQ� GHQ� EHLGHQ� HUVWJHQDQQWHQ� 9HUELQGXQJHQ� ZDU� � � � � 
�

%HQ] RWKLD] RO\ O� �FXP DULQ� EHL� 5DXP WHP SHUDWXU� QLFKW� ] XU� 5HDNWLRQ� ] X� EULQJHQ� XQG� HUJDE� VRQVW� ZLH� � �
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9LQ\ OEHQ] RWKLD] RO� XQWHU� YHUVFKLHGHQHQ� 5HDNWLRQVEHGLQJXQJHQ� JHP l ‰� ' &� NRP SOH[ H� 3URGXNWJHP LVFKH�

P LW� YHUEUHLWHUWHQ� 6LJQDOHQ� XQG� ZHLWJHKHQGHP � 9HUOXVW� GHU� ' RSSHOELQGXQJ� JHP l ‰�
.

+�10 5�� 0 LW� � �

1LWUREHQ] RWKLD] RO� ZDU� LQ� NHLQHP � ) DOO� HLQ� 8P VDW] � IHVW] XVWHOOHQ�� XQG� HV� NRQQWH� DXV� DOOHQ� $QVl W] HQ� XQ�

YHUl QGHUW� LVROLHUW� ZHUGHQ�� ' LH� RKQHKLQ� JHULQJH� 1XNOHRSKLOLH� GHV� %HQ] RWKLD] ROV� VFKHLQW� DOVR� GXUFK� GLH�

( LQI• KUXQJ�GHU�1LWURJUXSSH�QRFKP DOV�GUDVWLVFK�YHUP LQGHUW�] X�ZHUGHQ��

9RQ� GHQ� 9HUELQGXQJHQ� 1�%HQ] \ OEHQ] RWKLD] ROLXP EURP LG� � � � D� � XQG� 1� �S�1LWUREHQ] \ O� �

EHQ] RWKLD] ROLXP EURP LG� � � � D� �ZXUGHQ�DXV�( WKDQRO�( LQNULVWDOOH�HUKDOWHQ�XQG�P LWWHOV�5| QWJHQGLIIUDNWLRQ�

XQWHUVXFKW��$EE��� � ��
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%LV� DXI� GDV� 1�%HQ] \ OEHQ] RWKLD] ROLXP EURP LG
.?>!@!A .�B�C

� � � � D� � XQG� GDV� 1� �S�1LWUREHQ] \ O� �

EHQ] RWKLD] ROLXP EURP LG
.�B	D

�� � � D� �VLQG�DOOH�LQ�GLHVHU�$UEHLW�V\ QWKHWLVLHUWHQ�XQG�LQ�7DEHOOH�� �GDUJHVWHOOWHQ�

%HQ] RWKLD] ROLXP KDORJHQLGH�QDFK�GHQ�YRUOLHJHQGHQ�( UNHQQWQLVVHQ�ELVKHU�LQ�GHU�/ LWHUDWXU�XQEHNDQQW��( V�

VWHOOWH�VLFK�KHUDXV��GDVV�DXFK�GLH�5| QWJHQVWUXNWXU�YRQ�9HUELQGXQJ�� � D�EHUHLWV�SXEOL] LHUW�ZXUGH
.�B	@

��

' XUFK�GLH�GDUJHVWHOOWHQ�4 XDWHUQLVLHUXQJHQ�ZXUGHQ�1�TXDWHUQl UH�%HQ] RWKLD] ROLXP KDORJHQLGH�HUKDOWHQ��

GLH� DX[ RFKURP H� * UXSSHQ� DQ� &� � � GHV� +HWHURDURP DWHQ� DXIZHLVHQ�� ' XUFK� GLH� 9HUZHQGXQJ� YRQ� S�

9LQ\ OEHQ] \ OFKORULG� E] Z �� �EURP LG� DOV� 4 XDWHUQLVLHUXQJVP LWWHO� NRQQWH� LQ� DX[ RFKURP � VXEVWLWXLHUWH� %HQ�

] RWKLD] ROH�DX‰HUGHP �HUIROJUHLFK�HLQH�UDGLNDOLVFK�SRO\ P HULVDWLRQVIl KLJH�* UXSSH�HLQJHI• KUW�ZHUGHQ��

�

� �� �� � 8 P VDO] XQJ �] X�%HQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWHQ�XQG�� DQWLP RQDWHQ�

' DV� $QLRQ� HLQHV� SRWHQWLHOOHQ� ODWHQWHQ� 2 QLXP VDO] LQLWLDWRUV� I• U� NDWLRQLVFKH� 3RO\ P HULVDWLRQHQ� P XVV� HLQH�

P | JOLFKVW�JHULQJH�1XNOHRSKLOLH�DXIZHLVHQ��GD�HV�VRQVW�P LW�GHP �NDWLRQLVFKHQ�ZDFKVHQGHQ� . HWWHQHQGH�

XQWHU� %LOGXQJ� HLQHU� NRYDOHQWHQ� %LQGXQJ� NRP ELQLHUHQ� NDQQ� XQG� GDV� . HWWHQZDFKVWXP � UHWDUGLHUW� ZLUG�

RGHU� QLFKW� HLQWULWW�� ' LH� GDUJHVWHOOWHQ� 1�TXDWHUQl UHQ� %HQ] RWKLD] ROLXP EURP LGH� E] Z �� �FKORULGH� VLQG� DOV�

VROFKH�DOVR�QLFKW�I• U�GLH�SKRWRNDWLRQLVFKH�,QLWLLHUXQJ�HLQHU�( SR[ LGSRO\ P HULVDWLRQ�HLQVHW] EDU��

( LQJHVHW] W� ZHUGHQ� WKHUP R� � XQG� SKRWRODWHQWH� 2 QLXP VDO] LQLWLDWRUHQ�� ZLH� LQ� GHU� ( LQOHLWXQJ� DXVJHI• KUW�

ZXUGH�� W\ SLVFKHUZHLVH� DOV� +H[ DIOXRURDQWLP RQDWH� E] Z �� +H[ DIOXRURSKRVSKDWH�� ,Q� OLWHUDWXUEHNDQQWHQ�

6\ QWKHVHQ� YRQ� 2 QLXP VDO] HQ� ZLUG�� ZLH� DXFK� LQ� GLHVHU� $UEHLW�� RIW� GHU� : HJ� • EHU� GLH� HQWVSUHFKHQGHQ�

+DORJHQLGH� EHVFKULWWHQ�� ,Q� HLQLJHQ� ) l OOHQ� ZHUGHQ� GLHVH� QLFKW� LVROLHUW� XQG� DXIJHUHLQLJW�� VRQGHUQ� GLUHNW�

DXV� GHU� 8P VHW] XQJ� P LW� ] �%�� $ON\ OKDORJHQLGHQ� LQ� Z l VVULJH� 3KDVH� DXIJHQRP P HQ�� ] XU� ( QWIHUQXQJ� YRQ�

5HVWHQ� DQ� ( GXNWHQ� P LW� ( WKHU� H[ WUDKLHUW� XQG� GXUFK� =XJDEH� YRQ� . DOLXP KH[ DIOXRURSKRVSKDW� RGHU� ±

DQWLP RQDW� DXV� GHU� Z l VVULJHQ� / | VXQJ� DOV� 2 QLXP KH[ DIOXRURSKRVSKDWH� E] Z �� ±DQWLP RQDWH� JHIl OOW
D!E�A D!C�A .?E�F

��

' D� GLH� ,VROLHUXQJ� GHU� UHLQHQ� 1�%HQ] \ OEHQ] RWKLD] ROLXP � � XQG� YRU� DOOHP � GHU� 1 �

9LQ\ OEHQ] \ OEHQ] RWKLD] ROLXP KDORJHQLGH� LQ� KRKHQ� $XVEHXWHQ� DXV� GHQ� 4 XDWHUQLVLHUXQJVDQVl W] HQ� ZLH� LQ�

. DS�� � �� �� � EHVFKULHEHQ� DQIDQJV� HLQ� 3UREOHP � GDUVWHOOWH�� ZXUGH� GLHVHV� 9RUJHKHQ� DXFK� ] XU� * HZLQQXQJ�
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GHU� %HQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWH� XQG� ±DQWLP RQDWH� HUSUREW�� LQ� GHU� 5HJHO� NRQQWH� MHGRFK� VR�

NHLQH�VDXEHUH�) l OOXQJ�GHU�. RP SOH[ VDO] H�HUUHLFKW�ZHUGHQ��

( UIROJUHLFK� OLH‰� VLFK� GLH� 8P Il OOXQJ� VRUJIl OWLJ� JHUHLQLJWHU� 1�%HQ] \ OEHQ] RWKLD] ROLXP KDORJHQLGH� XQG� 1�

9LQ\ OEHQ] \ OEHQ] RWKLD] ROLXP KDORJHQLGH� GXUFK� ODQJVDP HV� =XWURSIHQ� HLQHU� Z l VVULJHQ� / | VXQJ� YRQ� . DOL�

XP KH[ DIOXRURSKRVSKDW� � � � � � E] Z �� 1DWULXP KH[ DIOXRURDQWLP RQDW� � � � � � ] X� HLQHU�� P HLVW� P HWKDQROLVFKHQ��

/ | VXQJ�GHV�HQWVSUHFKHQGHQ�%HQ] RWKLD] ROLXP KDORJHQLGV�JHVWDOWHQ��6FKHP D�� � � ��
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%HL�HLQLJHQ�XQSRODUHUHQ�%HQ] RWKLD] ROLXP GHULYDWHQ�HUZ LHV�HV�VLFK�DOV�HUIROJUHLFK��GLH�$ONRKROO| VXQJ�P LW�

GHU� Z l VVULJHQ� DQRUJDQLVFKHQ� 6DO] O| VXQJ� ] X� XQWHUVFKLFKWHQ�� 1�%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURDQWL�

P RQDW� � � � D� � ZXUGH� GXUFK� 8QWHUVFKLFKWHQ� HLQHU� Z l VVULJHQ� / | VXQJ� GHV� %URP LGHV� P LW� HLQHU� Z l VVULJHQ�

/ | VXQJ�YRQ�1DWULXP KH[ DIOXRURDQWLP RQDW�� � � � �HUKDOWHQ��$OOH�LVROLHUWHQ�. RP SOH[ VDO] H�ZXUGHQ�XP NULVWDO�

OLVLHUW�XQG�LP �9DNXXP ��E] Z ��LP �) DOO�GHU�1�EHQ] \ O�VXEVWLWXLHUWHQ�' HULYDWH�LP �9DNXXP WURFNHQVFKUDQN�EHL�

� � � ƒ&�� JHWURFNQHW�� $EE�� � � JLEW� HLQHQ� hEHUEOLFN� • EHU� GLH� GDUJHVWHOOWHQ� 1�%HQ] \ OEHQ] RWKLD] ROLXP KH[ D�

IOXRURSKRVSKDWH� � � D� XQG� � � F� L�� GDV� 1 �%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURDQWLP RQDW� � � � D� �� GLH� 1 �

9LQ\ OEHQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWH� � � D�� � � F� H�� � � J � XQG� � � L�� GDV� 1� �S�1LWUREHQ] \ O� �

EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � D� � XQG� � DQWLP RQDW� � � � D� � VRZLH� 1� ' LSKHQ\ OP HWK\ O� � � �S�

YLQ\ OEHQ] R\ OR[ \ � �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � K� �XQG�GLH�MHZHLOV�LVROLHUWHQ�$XVEHXWHQ��
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9RQ�GHQ�9HUELQGXQJHQ�� � D�� � � D�� � � D�� � � D�� � � F�� � � G��� � J �XQG�� � L�NRQQWHQ�DXV�( WKDQRO�( LQNULVWDO�

OH� JHZRQQHQ� ZHUGHQ�� YRQ� GHQHQ� 5| QWJHQVWUXNWXUDQDO\ VHQ� DQJHIHUWLJW� ZXUGHQ�� $OOH� LQ� GLHVHU� $UEHLW�

V\ QWKHWLVLHUWHQ�XQG�LQ�$EE�� � �GDUJHVWHOOWHQ�%HQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWH�XQG��DQWLP RQDWH�VLQG�

QDFK� GHQ� YRUOLHJHQGHQ� ( UNHQQWQLVVHQ� ELVKHU� LQ� | IIHQWOLFKHU� / LWHUDWXU� XQEHNDQQW�� : LH� HUZ l KQW�� LVW� 1�

%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � D� � LP � 5DKP HQ� HLQHU� LQGXVWULHOOHQ� 6WXGLH±v² � EHUHLWV� KHU�

JHVWHOOW� ZRUGHQ�� ' LH� VSHNWURVNRSLVFKHQ� ( LJHQVFKDIWHQ� GHU� P LWWHOV� 8P Il OOXQJ� HUKDOWHQHQ�� P LW� DX[ RFK�
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URP HQ� * UXSSHQ� VXEVWLWXLHUWHQ�� 1 �TXDWHUQl UHQ� %HQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWH� XQG� ±DQWLP RQDWH�

ZHUGHQ�LQ�. DSLWHO�� �� �� �GLVNXWLHUW��

�

� �� �� � 6SHNWURVNRSLVFKH�( LJHQVFKDIWHQ�XQG�5 | QWJHQVWUXNWXUDQDO\ VHQ�

' LH� ' DWHQ� GHU� ] XU�9HULIL] LHUXQJ�GHU�6WUXNWXU� XQG�5HLQKHLW�GHU�KHUJHVWHOOWHQ�9HUELQGXQJHQ�DQJHIHUWLJ�

WHQ�0 DVVHQ� �� ,5� �XQG�10 5�6SHNWUHQ�VRZLH� ( OHP HQWDUDQDO\ VHQ�XQG� . ULVWDOOGDWHQ�DXV�5| QWJHQVWUXNWXU�

DQDO\ VHQ�ILQGHQ�VLFK�LP �H[ SHULP HQWHOOHQ�7HLO�GLHVHU�$UEHLW�EHL�GHU�6\ QWKHVHYRUVFKULIW�GHU�HQWVSUHFKHQ�

GHQ� 9HUELQGXQJ�� ,Q� ² +� 10 5� 6SHNWUHQ� ] HLJHQ� 1�TXDWHUQLVLHUWH� %HQ] RWKLD] ROLXP GHULYDWH� ZLH� ] X� HUZDU�

WHQ� 6LJQDOH� GHU� KHWHURDURP DWLVFKHQ� 3URWRQHQ� EHL� GHXWOLFK� WLHIHUHP � ) HOG� DOV� GLH� QLFKW�TXDWHUQLVLHUWHQ�

%HQ] RWKLD] ROH��' LH�10 5�6SHNWUHQ�1�TXDWHUQl UHU�%HQ] RWKLD] ROLXP KDORJHQLGH�XQWHUVFKHLGHQ�VLFK�MHGRFK�

QLFKW�VLJQLILNDQW�YRQ�GHQHQ�GHU�HQWVSUHFKHQGHQ�+H[ DIOXRURSKRVSKDWH�E] Z ��±DQWLP RQDWH�� ' LH�9HULIL] LH�

UXQJ� HLQHU� HUIROJUHLFKHQ� 8P VDO] XQJ� ZDU� GDJHJHQ� P LWWHOV� ,5�6SHNWURVNRSLH� P | JOLFK�� GD� GLH� . RP SOH[ �

VDO] H�LP �* HJHQVDW] �] X�GHQ�+DORJHQLGHQ�VHKU�LQWHQVLWl WVVWDUNH�,5�$EVRUSWLRQVEDQGHQ�LP �) LQJHUSULQWEH�

UHLFK� DXIZHLVHQ�� GLH� I• U� +H[ DIOXRURSKRVSKDWH� EHL� FD�� � � � � FP ³?² � XQG� I• U� +H[ DIOXRURDQWLP RQDWH� EHL� FD��

� � � � FP ³j² � OLHJHQ�� $EE�� � � � ] HLJW� ] XU� 9HUGHXWOLFKXQJ� GHU� 6Wl UNH� GLHVHU� 9DOHQ] VFKZ LQJXQJVEDQGHQ� HLQH�

hEHUODJHUXQJ� GHU� ,5�6SHNWUHQ� YRQ� 1� ' LSKHQ\ OP HWK\ O� � � �S�YLQ\ OEHQ] R\ OR[ \ � �EHQ] RWKLD] ROLXP EURP LG�

� � � K�� EODXH� . XUYH� � XQG� 1 � ' LSKHQ\ OP HWK\ O� � � �S�YLQ\ OEHQ] R\ OR[ \ � �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�

� � � K��URWH�. XUYH� ��
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' LH�=XRUGQXQJ�GHU�6LJQDOH�GHU�KHWHURDURP DWLVFKHQ�3URWRQHQ�LQ� ² +�10 5�6SHNWUHQ�YRQ�DQ�&� � �VXEVWLWX�

LHUWHQ�%HQ] RWKLD] ROLXP GHULYDWHQ�ZDU�DXIJUXQG�GHV�6XEVWLWXWLRQV� �XQG�GHV�GDUDXV�UHVXOWLHUHQGHQ�. RSS�

OXQJVP XVWHUV�GHU�3URWRQHQ�XQSUREOHP DWLVFK��8P �6XEVWLWXHQWHQHIIHNWH�DXI�GLH�/ DJH�GHU�6LJQDOH�LQ�GHQ�

² +�10 5�6SHNWUHQ�DEVFKl W] HQ�] X�N| QQHQ��P XVV�] XQl FKVW�GLH�/ DJH�GHU�6LJQDOH�LP �XQVXEVWLWXLHUWHQ�6\ V�

WHP �EHNDQQW�VHLQ�� ' LH�HLQGHXWLJH�=XRUGQXQJ�GHU� ² +�10 5�6LJQDOH�GHU�KHWHURDURP DWLVFKHQ�3URWRQHQ�+�

� �XQG�+� � ��E] Z ��+� � �XQG�+� � �LQ�1 �%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � D� �ZDU�MHGRFK�GXUFK�

GLH� $XIQDKP H� HLQHV� HLQGLP HQVLRQDOHQ� � � � � 0 +] � ² +� 10 5� 6SHNWUXP V� DOOHLQ� QLFKW� P | JOLFK�� GD� GLH� 6SLQ�

6SLQ� . RSSOXQJHQ��DXIJUXQG�VHKU� l KQOLFKHU�: HUWH�GHU�YLFLQDOHQ�. RSSOXQJVNRQVWDQWHQ�I• U�+� � �XQG�+� � ��

E] Z �� +� � � XQG� +� � �� XQ] XUHLFKHQG� DXIJHO| VW� ZXUGHQ�� 2 EZRKO� HV� VLFK� EHL� GHP � HQWVSUHFKHQGHQ� %URP LG�
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� � D� XP � HLQH� EHNDQQWH� 9HUELQGXQJ� KDQGHOW²?Ú�±�Û ²�Ü!Ý	Û ²�Ü�± �� NRQQWHQ� DXFK� GHU� / LWHUDWXU� NHLQH� KLQUHLFKHQGHQ�

10 5� ' DWHQ� HQWQRP P HQ� Z HUGHQ�� ( V� Z XUGH� GDKHU� YRQ� GHU� 9HUELQGXQJ� � � D� HLQ� � � � � 0 +] � &2 6<� XQG�

] XVl W] OLFK� HLQ� +0 4 &� 6SHNWUXP � DXIJHQRP P HQ�� $EE�� � � � ] HLJW� OLQNV� GDV� &2 6<� XQG� UHFKWV� HLQHQ� $XV�

VFKQLWW�DXV�GHP �+0 4 &�6SHNWUXP ��
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,Q�HLQHP �+0 4 &�6SHNWUXP �WUHWHQ� . UHX] SHDNV�QXU� ] ZLVFKHQ�&�$WRP HQ�XQG�GHQ�XQP LWWHOEDU�DQ�VLH�JH�

EXQGHQHQ�3URWRQHQ�DXI��$X‰HUGHP �ZLUNHQ�VLFK�8QWHUVFKLHGH�LQ�GHU�FKHP LVFKHQ�8P JHEXQJ�JHQHUHOO�LQ�

²�F &� 6SHNWUHQ� VWDUN� DXI� GLH� / DJH� GHU� 5HVRQDQ] IUHTXHQ] HQ� DXV�� XQG� +HWHURDWRP H� HQWVFKLUP HQ� LQ� $E�

Kl QJLJNHLW� YRQ� LKUHU� ( OHNWURQHJDWLYLWl W� QLFKW� QXU� GDV� &�$WRP � DQ� GDV� VLH� XQP LWWHOEDU� JHEXQGHQ� VLQG��
VRQGHUQ�� ZHQQ� DXFK� LQ� JHULQJHUHP � $XVP D‰�� GDV� LQ� GHU� EHQDFKEDUWHQ� b�3RVLWLRQ²5G�² �� ) • U� GDV� LQ� b�

6WHOOXQJ�] XP �6WLFNVWRII�OLHJHQGH�&� � �GHV�1�%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWV�� � � D� �WULWW�DOVR�
LQ� ²�F &� 6SHNWUHQ� HLQH� 5HVRQDQ] � EHL� WLHIHUHP � ) HOG� DXI� DOV� I• U� GDV� LQ� b�6WHOOXQJ� ] XP � 6FKZHIHODWRP � EH�

ILQGOLFKH�&� � �� 6RP LW�LVW�GDV�LP �+0 4 &� 6SHNWUXP �P LW�GHP �6LJQDO�GHV�HQWVFKLUP WHUHQ� . RKOHQVWRIIDWRP V�

EHL� � � � �� � SSP � NRSSHOQGH� ² +� 10 5� ' XEOHWW� EHL� � �� � � SSP � HLQGHXWLJ� +� � � ] X] XRUGQHQ�� GDV� ' XEOHWW� EHL�

� �� � � SSP � U• KUW� IROJOLFK� YRQ� +� � �� 0 LW� GLHVHU� ,QIRUP DWLRQ� N| QQHQ� • EHU� GLH� LP � &2 6<� 6SHNWUXP � DXIWUH�

WHQGHQ�. RSSOXQJVNUHX] SHDNV�DXFK�+� � �XQG�+� � �HLQGHXWLJ�] XJHRUGQHW�ZHUGHQ��

,Q� ² +�10 5�6SHNWUHQ�LVW�GLH�FKHP LVFKH�9HUVFKLHEXQJ�HLQHU�5HVRQDQ] �YRQ�GHU�6Wl UNH�GHU�$EVFKLUP XQJ��

G�K��YRQ�GHU�( OHNWURQHQGLFKWH�DP �HQWVSUHFKHQGHQ�3URWRQ��DEKl QJLJ�� ' HU�( LQIOXVV�GHU�LQ�GDV�%HQ] RWKL�

D] ROLXP V\ VWHP � HLQJHI• KUWHQ� ' RQRU� � XQG� $N] HSWRUJUXSSLHUXQJHQ� DXI� GLH� ( OHNWURQHQGLFKWH� LP � +HWHUR�

DURP DWHQ� VROOWH� GDKHU� DXFK� DQKDQG� GHU� ² +� 10 5� 6SHNWUHQ� TXDOLWDWLY� DEVFKl W] EDU� VHLQ�� $EE�� � � � ] HLJW�

GHQ� DURP DWLVFKHQ� %HUHLFK� GHU� ² +� 10 5� 6SHNWUHQ� YRQ� 1�%HQ] \ OEHQ] RWKD] ROLXP KH[ DIOXRURSKRVSKDW�

� � � D�� P LWWOHUHV� VFKZDU] HV� 6SHNWUXP � �� 1 �%HQ] \ O� � �EHQ] R\ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � J ��

REHUHV�URWHV�6SHNWUXP � �XQG�1�%HQ] \ O� � �LVRSURSR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � G��XQWHUHV�

EODXHV�6SHNWUXP � ��
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' LH� 5HVRQDQ] IUHTXHQ] � GHU� 3URWRQHQ� GHU� &+ Y � 1 Z � * UXSSH�� GLH� LQ� GHQ� $XVVFKQLWWHQ� GHU� $EE�� � � � QLFKW�

JH] HLJW� LVW�� VFKHLQW� QLFKW� VLJQLILNDQW� YRQ� GHU� $UW� GHV� XQWHUVXFKWHQ� %HQ] RWKLD] ROLXP GHULYDWHV� DEKl QJLJ�

] X�VHLQ�XQG�OLHJW�LQ�DOOHQ�TXDWHUQl UHQ�%HQ] RWKLD] ROLXP VDO] HQ�EHL�FD��� �� �SSP �� ' HP JHJHQ• EHU�ZLUG�GLH�

FKHP LVFKH� 9HUVFKLHEXQJ� GHU� YRQ� GHQ� KHWHURDURP DWLVFKHQ� 3URWRQHQ� +� � �� +� � � XQG� +� � � KHUU• KUHQGHQ�

5HVRQDQ] HQ� GHXWOLFK� EHHLQIOXVVW�� 1DFK� ( LQI• KUXQJ� HLQHU� %HQ] R\ OR[ \ JUXSSLHUXQJ� LQ� 3RVLWLRQ� &� � � GHV�

TXDWHUQl UHQ� +HWHURDURP DWHQ�� ZLH� LQ� 9HUELQGXQJ� � � J � UHDOLVLHUW�� WUHWHQ� GLH� 5HVRQDQ] HQ� YRQ� +� � � XQG�

+� � � LP � 9HUJOHLFK� ] XU� / DJH� LP � 6SHNWUXP � GHU� XQVXEVWLWXLHUWHQ� 9HUELQGXQJ� � � D� EHL� WLHIHUHP � ) HOG� DXI��

' LH� ( OHNWURQHQGLFKWH�DQ�GLHVHQ�3URWRQHQ�ZLUG�DOVR�GXUFK�GLH�( LQI• KUXQJ�GLHVHV�6XEVWLWXHQWHQ�YHUP LQ�

GHUW��' HP JHJHQ• EHU�NRP P W�GDV�6LJQDO�GHV�3URWRQV�+� � �LQ�� � J �EHL�K| KHUHP �) HOG�] X�OLHJHQ�DOV�LQ�� � D��

' LHV� LVW� HLQ� ,QGL] � GDI• U�� GDVV� VLFK� DXFK� GLH� 9HUWHLOXQJ� GHU� ( OHNWURQHQGLFKWH� LP � KHWHURDURP DWLVFKHQ�

6\ VWHP � l QGHUW�� ' LH�LQ� � � D�P LW� � � �� �SSP �EHL�VHKU�WLHIHP � ) HOG�OLHJHQGH�5HVRQDQ] �GHV�KHWHURDURP DWL�

VFKHQ� 3URWRQV� +� � �� GLH� LQ� GHQ� 6SHNWUHQDXVVFKQLWWHQ� QLFKW� JH] HLJW� LVW�� YHUl QGHUW� LKUH� / DJH� LQ� � � J �

QLFKW��) • U�GDV�� � ,VRSURSR[ \ GHULYDW�� � G�LVW�DXV�GHP �LQ�$EE��� � �GDUJHVWHOOWHQ�$XVVFKQLWW��EODXHV�6SHNW�

UXP � �HLQH�VHKU�GHXWOLFKH�9HUl QGHUXQJ�GHU�5HVRQDQ] IUHTXHQ] HQ�YRQ�+� � �� +� � �XQG�+� � �HUVLFKWOLFK��GLH�

DOOH�EHL�ZHVHQWOLFK�K| KHUHP �) HOG�OLHJHQ�DOV�LQ�� � D��%HVRQGHUV�VWDUN�Il OOW�GLHVH�9HUl QGHUXQJ�P LW�D�d�§ �
� �� � � SSP � I• U� +� � � XQG� +� � � DXV�� $XFK� GLH� / DJH� GHV� QLFKW� DEJHELOGHWHQ� 6LJQDOV� I• U� +� � � YHUl QGHUW� VLFK�

YRQ� � � �� � � SSP � LQ� � � D� ] X� � � �� � � SSP � LQ� � � G�� ,QVJHVDP W� VFKHLQW�� VRZHLW� GLHV� DQKDQG� GHU� ² +� 10 5�

[ \ \ ] ^ _ ` a b_ ` c b_ ` d b_ ` e b_ ` _ b_ ` f b_ ` g bf ` b bf ` h bf ` i bf ` a bf ` c bf ` d bf ` e b

j k k l m n o p qn o r qn o s qn o t qn o n qn o u qn o v qu o q qu o w qu o x qu o p qu o r qu o s qu o t q

y z z { | } ~ • €} ~ • €} ~ ‚ €} ~ ƒ €} ~ } €} ~ „ €} ~ … €„ ~ € €„ ~ † €„ ~ ‡ €„ ~ • €„ ~ • €„ ~ ‚ €„ ~ ƒ €
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6SHNWUHQ�HLQVFKl W] EDU�LVW��GLH�( LQI• KUXQJ�YRQ�GRQLHUHQGHQ�( WKHUJUXSSLHUXQJHQ�LQ�3RVLWLRQ�&� � �GHV�1�

%HQ] \ OEHQ] RWKLD] ROLXP V\ VWHP V� HLQH� GHXWOLFKH� ( UK| KXQJ� GHU� ( OHNWURQHQGLFKWH� LP � KHWHURDURP DWLVFKHQ�

6\ VWHP � ] X� YHUXUVDFKHQ�� ' HU� HUQLHGULJHQGH� ( LQIOXVV� GHU� %HQ] R\ OR[ \ JUXSSLHUXQJ� HUVFKHLQW� GHP JHJHQ�

• EHU�JHULQJHU�DXVJHSUl JW��

=XU� ( UP LWWOXQJ� GHU� 89�YLV� $EVRUSWLRQVVSHNWUHQ� GHU� KHUJHVWHOOWHQ� %HQ] RWKLD] ROGHULYDWH� ZXUGHQ� LQ� GHU�

5HJHO� � � Å Æ �P RODUH�/ | VXQJHQ�LQ� ' LFKORUP HWKDQ�KHUJHVWHOOW�XQG�LQ�4 XDU] N• YHWWHQ�P LW�HLQHU�%UHLWH�YRQ� � �

FP � YHUP HVVHQ�� ) • U� GLH� 8QWHUVXFKXQJ� GHU� / | VXQJVP LWWHODEKl QJLJNHLW� GHU� $EVRUSWLRQVFKDUDNWHULVWLN�

ZXUGHQ�GDU• EHU�KLQDXV�YRQ�HLQLJHQ�%HQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWHQ�DXFK�� � Å Æ �P RODUH�/ | VXQJHQ�

LQ� GHQ� / | VXQJVP LWWHOQ� $FHWRQLWULO� XQG� ( WKDQRO� YHUZHQGHW�� ' D� HV� VLFK� EHL� GHP � GXUFK� 89�YLV� 6SHNWUR�

VNRSLH�HUP LWWHOWHQ�VSHNWUDOHQ�$EVRUSWLRQVP D‰��HQJO�� �( [ WLQNWLRQ� �QDFK�GHP �/ DP EHUW�%HHUVFKHQ�* HVHW] �

XP �HLQH�YRQ�GHU�6FKLFKWGLFNH�XQG�GHU�. RQ] HQWUDWLRQ�DEKl QJLJH�* U| ‰H�KDQGHOW��LVW�I• U�HLQH�%HXUWHLOXQJ�

GHU�GXUFK�GLH�( LQI• KUXQJ�YRQ�6XEVWLWXHQWHQ�YHUXUVDFKWHQ�9HUl QGHUXQJHQ�LQ�GHU�,QWHQVLWl W�GHU�$EVRUS�

WLRQHQ� GLH� ( UP LWWOXQJ� GHU� VFKLFKWGLFNHQ�� XQG� NRQ] HQWUDWLRQVXQDEKl QJLJHQ� P RODUHQ� ( [ WLQNWLRQVNRHIIL�

] LHQWHQ� e�  � $� FG� � $�  � VSHNWUDOHV� $EVRUSWLRQVP D‰�� F�  � . RQ] HQWUDWLRQ� GHU� / | VXQJ� LQ� P RO� / �� G�  �

6FKLFKWGLFNH�LQ�FP � �I• U�MHGH�: HOOHQOl QJH�DXV�GHQ�JHP HVVHQHQ�$EVRUSWLRQVVSHNWUHQ�Q| WLJ��

' HU� 9HUJOHLFK� GHU� VR� YRQ� %HQ] RWKLD] RO� � � D� � XQG� 1�%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � D� �

HUKDOWHQHQ�6SHNWUHQ�] HLJW��GDVV�GLH�( LQI• KUXQJ�GHV�%HQ] \ OVXEVWLWXHQWHQ�DP �6WLFNVWRII�GLH�UHODWLYH�/ DJH�

XQG� YHUP XWOLFK� GLH� 1DWXU� GHU� HUNHQQEDUHQ� K| KHUHQHUJHWLVFKHQ� hEHUJl QJH� VRZ LH� GHV� +2 0 2 � / 80 2 �

hEHUJDQJHV� LQ� %HQ] RWKLD] RO� Y| OOLJ� YHUl QGHUW�� ,QVJHVDP W� KDW� GLH� 4 XDWHUQLVLHUXQJ� MHGRFK� QXU� HLQH� JH�

ULQJH�$XVZLUNXQJ�DXI�GLH� / DJH�GHV�ODQJZHOOLJVWHQ�$EVRUSWLRQVP D[ LP XP V��DEHU�HLQHQ�VWDUNHQ� ( LQIOXVV�

DXI� GLH� ,QWHQVLWl W� E] Z �� GHQ� ( [ WLQNWLRQVNRHIIL] LHQWHQ� GLHVHU� $EVRUSWLRQ�� $EE�� � � � ] HLJW� ] XU� 9HUGHXWOL�

FKXQJ� GLHVHV� GXUFK� GLH� 4 XDWHUQLVLHUXQJ� DXIWUHWHQGHQ� K\ SHUFKURP HQ� ( IIHNWHV� $XIWUDJXQJHQ� GHV� ( [ �

WLQNWLRQVNRHIIL] LHQWHQ� JHJHQ� GLH� : HOOHQOl QJH� I• U� %HQ] RWKLD] RO� � � D� � XQG� 1�

%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � D� ��
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,Q�$EE�� � � �VLQG�6SHNWUHQ�GHU�LP �5DKP HQ�GLHVHU�$UEHLW�V\ QWKHWLVLHUWHQ��YHUVFKLHGHQDUWLJ�VXEVWLWXLHUWHQ�

1�%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWH� LQ� hEHUODJHUXQJ� GDUJHVWHOOW�� %HWUDFKWHW� P DQ� LQ� GLHVHQ�

$XIWUDJXQJHQ�GLH� ,QWHQVLWl W�GHV�$EVRUSWLRQVP D[ LP XP V�GHV�+2 0 2 � / 80 2 �hEHUJDQJV��G�K��GHQ�( [ WLQN�

WLRQVNRHIIL] LHQWHQ�eI�J:K �GHU�HQHUJLHl UP VWHQ�$EVRUSWLRQVEDQGH��VR�LVW�IHVW] XVWHOOHQ��GDVV�DOOH�VXEVWLWXLHU�

WHQ� %HQ] RWKLD] ROLXP GHULYDWH� ELV� DXI� 1 �%HQ] \ O� � �LVRSURSR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � G� �
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HLQH� LQWHQVLYHUH� ODQJZHOOLJVWH� $EVRUSWLRQ� DXIZHLVHQ� DOV� GDV� XQVXEVWLWXLHUWH� 1�

%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � D� �� ' LHVH�+\ SHUFKURP LH�LVW�I• U�GLH� ' HULYDWH�1 �%HQ] \ O� � �

SKHQR[ \ � � � � � L� �� 1 �%HQ] \ O� � �P HWKR[ \ � � � � � F� � XQG� 1�%HQ] \ O� � �

KH[ \ OR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � H� � P LW� $ONR[ \ � � E] Z �� $U\ OR[ \ JUXSSHQ� ZHVHQWOLFK� JH�

ULQJHU� DOV� I• U� GHQ� ( VWHU� 1 �%HQ] \ O� � �EHQ] R\ OR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � J � � XQG� 1� �S�

1LWUREHQ] \ O�EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � D� �� GDV� HLQH� DQWLDX[ RFKURP HQ� 1LWURJUXSSH� LP � 1�

TXDWHUQl UHQ� 5HVW� EHVLW] W�� ,Q� GHQ� EHLGHQ� OHW] WJHQDQQWHQ� 9HUELQGXQJHQ� � � J � XQG� � � D� ZLUG� GDV� 0 D[ L�

P XP �GHU�ODQJZHOOLJVWHQ�$EVRUSWLRQVEDQGH��GLH�LQ�� � D�DOV�6FKXOWHU�DXIWULWW��LQ�5HODWLRQ�] XU�XQVXEVWLWX�

LHUWHQ�9HUELQGXQJ�� � D�QXU�l X‰HUVW�JHULQJI• JLJ�EDWKRFKURP �YHUVFKREHQ�XQG�NRP P W�LQ�EHLGHQ�9HUELQ�

GXQJHQ� EHL� NQDSS� XQWHU� � � � � QP � ] X� OLHJHQ�� ' DJHJHQ� EHZLUNW� GLH� ( LQI• KUXQJ� GHU� $ONR[ \ � � E] Z �� $U\ OR�

[ \ JUXSSHQ�� ZLH� LQ� GHQ� 9HUELQGXQJHQ� � � F�H� XQG� � � L� UHDOLVLHUW�� HLQH� GHXWOLFKH� 9HUVFKLHEXQJ� ] X� HQHU�

JLHl UP HUHQ� : HOOHQOl QJHQ�� XQG� GLH� ODQJZHOOLJVWHQ� 89�0 D[ LP D� GLHVHU� 9HUELQGXQJHQ� OLHJHQ� DOOH� • EHU�

� � � � QP �� ( V� VFKHLQW� DOVR� HLQ� GHXWOLFKHU� 8QWHUVFKLHG� LQ� GHQ� $XVZLUNXQJHQ� HLQHU� $N] HSWRUJUXSSLHUXQJ�

XQG� HLQHU� ' RQRUJUXSSLHUXQJ� DXI� GLH� $EVRUSWLRQVFKDUDNWHULVWLN� GHV� %HQ] RWKLD] ROLXP V\ VWHP V� ] X� EHVWH�

KHQ�� ' LH� LP � 5DKP HQ� GLHVHU� $UEHLW� HLQJHI• KUWHQ� $N] HSWRUJUXSSLHUXQJHQ� KDEHQ� NDXP � ( LQIOXVV� DXI� GLH�

/ DJH�GHV�ODQJZHOOLJVWHQ�$EVRUSWLRQVP D[ LP XP V��I• KUHQ�MHGRFK�] X�HLQHU�9HUVWl UNXQJ�GLHVHU�$EVRUSWLRQ��

' HP JHJHQ• EHU� KDW� GLH� ( LQI• KUXQJ� YRQ� ' RQRUJUXSSLHUXQJHQ� DQ� &� � � GHV� %HQ] RWKLD] ROLXP V\ VWHP V� GHQ�

XP JHNHKUWHQ� ( IIHNW�� ' DU• EHU� KLQDXV� VFKHLQW� LQ� GHU� 5HLKH� GHU� HLQJHI• KUWHQ� ' RQRUVXEVWLWXHQWHQ� GLH�

/ DJH� GHV� $EVRUSWLRQVP D[ LP XP V� GHV� +2 0 2 � / 80 2 � hEHUJDQJV� GHU� WKHRUHWLVFK� ] X� HUZDUWHQGHQ� $EVWX�

IXQJ� GHV� HOHNWURQHQGRQLHUHQGHQ� &KDUDNWHUV� GLHVHU� DURP DWLVFKHQ�� SULP l UHQ� E] Z �� VHNXQGl UHQ� ( WKHU�

JUXSSLHUXQJHQ�] X�IROJHQ��
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7DEHOOH� � � JLEW� HLQHQ� hEHUEOLFN� • EHU� GLH� I• U� GLH� KHUJHVWHOOWHQ� 1�%HQ] \ O� � E] Z �� 1 � �S�

9LQ\ OEHQ] \ O�EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWH� XQG� 1�%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURDQWLP RQDW�

LP � / | VXQJVP LWWHO� ' LFKORUP HWKDQ� HUP LWWHOWH� / DJH� GHU� $EVRUSWLRQVP D[ LP D� l I�J:K � XQG� GLH� ] XJHK| ULJHQ�

( [ WLQNWLRQVNRHIIL] LHQWHQ� eI�JUK �� ' D� LQ� GHU� / LWHUDWXU� Kl XILJ� DXFK� GLH� $QJDEH� ORJ� eI�JUK � • EOLFK� LVW�� ZHUGHQ�

GLHVH� : HUWH� LQ� GHU� 7DEHOOH� HEHQIDOOV� DXIJHI• KUW�� ' LH� YHUVFKLHGHQ� VXEVWLWXLHUWHQ� 1� �S�
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9LQ\ OEHQ] \ O�EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWH�VLQG��ZLH�DXV�GHU�7DEHOOH�HUVLFKWOLFK��LQ�GHU�5HJHO�LQ�

LKUHP �$EVRUSWLRQVYHUKDOWHQ�GHP �HQWVSUHFKHQGHQ�1�%HQ] \ OEHQ] RWKLD] ROLXP GHULYDW�VHKU� l KQOLFK��1DKH�

] X�LGHQWLVFK�VLQG�6SHNWUHQ�YRQ�9HUELQGXQJHQ�P LW��EHL�VRQVW�JOHLFKHU�6WUXNWXU��YHUVFKLHGHQHQ�$QLRQHQ��

$OV�%HLVSLHO�VLQG�LQ�GHU� 7DEHOOH�GLH�89�$EVRUSWLRQVP D[ LP D�XQG� ( [ WLQNWLRQVNRHIIL] LHQWHQ�GHV�+H[ DIOXR�

URDQWLP RQDWHV�� � D�DXIJHI• KUW��GLH�LP �5DKP HQ�GHU�0 HVVJHQDXLJNHLW�LGHQWLVFK�] X�GHQ�I• U�GDV�HQWVSUH�

FKHQGH�+H[ DIOXRURSKRVSKDW�� � D�HUKDOWHQHQ�: HUWHQ�VLQG�� ' LH�89� ' DWHQ� l IBJ:K �XQG�eIBJ:K �YRQ�9RUVWXIHQ��

ZLH�] �%��GHU�+DORJHQLGH��ILQGHQ�VLFK��VRIHUQ�VLH�HUP LWWHOW�ZXUGHQ��LP �H[ SHULP HQWHOOHQ�7HLO�GLHVHU�$UEHLW�

EHL� GHU� HQWVSUHFKHQGHQ� 6\ QWKHVHYRUVFKULIW�� 9RQ� GHQ� 9HUELQGXQJHQ� 1 � �S�

1LWUREHQ] \ O�EHQ] RWKLD] ROLXP KH[ DIOXRURDQWLP RQDW� � � � D� � XQG� 1�%HQ] \ O� � �

KH[ R\ OR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � I � � NRQQWHQ� DXIJUXQG� XQ] XUHLFKHQGHU� / | VOLFKNHLW�

NHLQH�89�YLV�6SHNWUHQ�LQ�' LFKORUP HWKDQ�DXIJHQRP P HQ�ZHUGHQ��
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,P � 5DKP HQ� GHU� YRUOLHJHQGHQ� $UEHLW� ZXUGH� DXFK� YHUVXFKW�� GLH� HQHUJHWLVFKH� / DJH� GHU� 2 UELWDOH� I• U� 1�

%HQ] \ OEHQ] RWKLD] ROLXP GHULYDWH�P LW�TXDQWHQP HFKDQLVFKHQ�0 HWKRGHQ�] X�EHUHFKQHQ�� : HJHQ�GHU�ODQJHQ�

%HUHFKQXQJV] HLW�I• U�DQGHUH�0 HWKRGHQ��ZXUGHQ�QXU�VHP LHP SLULVFKH�9HUIDKUHQ�� ] �%��0 1 ' 2 ��$0 � ��30 � ��

=,1 ' 2 � �YHUZHQGHW��0 LW�NHLQHU�GHU�YHUZHQGHWHQ�0 HWKRGHQ�NRQQWHQ�P LW�GHQ�H[ SHULP HQWHOOHQ�89� ' DWHQ�
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LQ� hEHUHLQVWLP P XQJ� ] X� EULQJHQGH� +2 0 2 � XQG� / 80 2 � ( QHUJLHQ� HUKDOWHQ� ZHUGHQ�� ' LH� %HUHFKQXQJ� GHU�

+2 0 2 � / 80 2 �hEHUJDQJVHQHUJLH�DXV�GLHVHQ�( QHUJLHQ�HUJDE�IDVW�DXVQDKP VORV�ZHLW�] X�KRKH�: HUWH��G�K��

GLH�WKHRUHWLVFKH�89�$EVRUSWLRQ�GLHVHV�HQHUJLHl UP VWHQ�hEHUJDQJV�Ol JH�EHL�ZHVHQWOLFK�N• U] HUHU�: HOOHQ�

Ol QJH� DOV� H[ SHULP HQWHOO� EHREDFKWHW�� ' D� GLH� EHUHFKQHWHQ� : HUWH� ] X� KRFK� XQG� QLFKW� ] X� QLHGULJ� VLQG�� LVW�

DXV] XVFKOLH‰HQ�� GDVV� GHU� * UXQG� I• U� GLH� ' LVNUHSDQ] � GDULQ� OLHJW�� GDVV� GHU� DXV� GHQ� +2 0 2 � XQG� / 80 2 �

( QHUJLHQ�EHUHFKQHWH�hEHUJDQJ�DXIJUXQG�HLQHV�6\ P P HWULHYHUERWHV�QLFKW�VWDWWILQGHW��$OOHUGLQJV�KDW�GLH�

( LQI• KUXQJ� YRQ� ' RQRU� E] Z �� $N] HSWRUVXEVWLWXHQWHQ� TXDOLWDWLY� GLH� QDFK� GHQ� H[ SHULP HQWHOOHQ� 89� ' DWHQ�

] X�HUZDUWHQGHQ�$XVZLUNXQJHQ��) • U� ' HULYDWH�P LW�( VWHUJUXSSLHUXQJHQ�LQ�3RVLWLRQ�&� � �GHV�%HQ] RWKLD] ROL�

XP V\ VWHP V�ZLUG�QDFK�GHP �=,1 ' 2 �9HUIDKUHQ�HLQH�$EVHQNXQJ�VRZRKO�GHU�EHUHFKQHWHQ�+2 0 2 �DOV�DXFK�

GHU�/ 80 2 �( QHUJLH�LP �9HUJOHLFK�] XP �XQVXEVWLWXLHUWHQ�1�%HQ] \ OEHQ] RWKLD] ROLXP �EHREDFKWHW��ZDV�LQVJH�

VDP W�GLH� I• U�GHQ�+2 0 2 � / 80 2 �hEHUJDQJ�DXI] XZHQGHQGH�( QHUJLH�NDXP �YHUl QGHUW�� ) • U�9HUELQGXQJHQ�

P LW�( WKHUVXEVWLWXHQWHQ�LQ�GLHVHU�3RVLWLRQ�NRP P W�HV�GDJHJHQ�YRU�DOOHP �] X�HLQHU�$QKHEXQJ�GHU�( QHUJLH�

GHV� +2 0 2 V�� Z l KUHQG� VLFK� GLH� ( QHUJLH� GHV� / 80 2 V� QXU� JHULQJI• JLJ� YHUl QGHUW�� ' LHV� VWHKW� LQ� ( LQNODQJ�

P LW� GHU� H[ SHULP HQWHOOHQ� %HREDFKWXQJ�� GDVV� QXU� GXUFK� GLH� ( LQI• KUXQJ� GHU� HOHNWURQHQGRQLHUHQGHQ� ( �

WKHUJUXSSLHUXQJHQ�� ZLH� VLH� LQ� GHQ� 9HUELQGXQJHQ� � � F�H�� � � F�H�� � � L� XQG� � � L� UHDOLVLHUW� ZXUGH�� HLQH�

VLJQLILNDQWH�EDWKRFKURP H�9HUVFKLHEXQJ�GHV�HQHUJLHl UP VWHQ�89�$EVRUSWLRQVP D[ LP XP V�LP �9HUJOHLFK�] X�

1�%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURDQWLP RQDW�� � � D� �] X�HUUHLFKHQ�ZDU��

=XU�( UP LWWOXQJ�GHV�( LQIOXVVHV�GHU�3RODULWl W�GHV�/ | VXQJVP LWWHOV�DXI�GLH�/ DJH�XQG�,QWHQVLWl W�GHU�$EVRUS�

WLRQVP D[ LP D�GHU�1�TXDWHUQl UHQ�%HQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWH�XQG� �DQWLP RQDWH�ZXUGHQ�QHEHQ�

89�YLV�6SHNWUHQ�LQ� ' LFKORUP HWKDQ�I• U�HLQLJH�9HUELQGXQJHQ�DXFK�6SHNWUHQ�LQ�GHP �SRODUHQ�DSURWLVFKHQ�

/ | VXQJVP LWWHO�$FHWRQLWULO�XQG�GHP �SRODUHQ�SURWLVFKHQ�/ | VXQJVP LWWHO�( WKDQRO�DXIJHQRP P HQ��7DEHOOH� � �

JLEW� HLQHQ� hEHUEOLFN� • EHU� GLH� DXV� GHQ� 89�6SHNWUHQ� HUP LWWHOWH� / DJH� GHU� $EVRUSWLRQVP D[ LP D� l P&Q�R � XQG�

GLH�] XJHK| ULJHQ�( [ WLQNWLRQVNRHIIL] LHQWHQ�eP&Q�R �E] Z ��ORJ�eP&Q�R ��
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) • U�NHLQH�GHU�9HUELQGXQJHQ�ZXUGH�HLQ�GHXWOLFKHU�( LQIOXVV�GHV�/ | VXQJVP LWWHOV�DXI�GHQ�( [ WLQNWLRQVNRHI�

IL] LHQWHQ� GHV� ODQJZHOOLJVWHQ� 89�$EVRUSWLRQVP D[ LP XP V� IHVWJHVWHOOW�� ' DU• EHU� KLQDXV� Z XUGH� LQ� GHQ�

6SHNWUHQ� GHU� 9HUELQGXQJHQ� 1 �%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � D� � E] Z �� ±DQWLP RQDW�

� � � D� � XQG� 1�%HQ] \ O� � �EHQ] R\ OR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � J � � DXFK� GLH� / DJH� GHU� ODQJ�

ZHOOLJVWHQ� $EVRUSWLRQVP D[ LP D� QLFKW� VLJQLILNDQW� GXUFK� GLH� : DKO� GHV� / | VXQJVP LWWHOV� EHHLQIOXVVW�� ' HP �

JHJHQ• EHU�] HLJHQ�GLH�6SHNWUHQ�GHU�$ONR[ \ � �E] Z ��$U\ OR[ \ GHULYDWH�LQ�$FHWRQLWULO�XQG�( WKDQRO�ODQJZHOOLJV�

WH�$EVRUSWLRQVP D[ LP D�GLH�LP �9HUJOHLFK� ] X�LKUHU� / DJH�LQ�6SHNWUHQ�GHU�9HUELQGXQJHQ�LQ� ' LFKORUP HWKDQ�

K\ SVRFKURP �YHUVFKREHQ�VLQG��$OV�%HLVSLHO�LVW�LQ�$EE�� � � �HLQH�hEHUODJHUXQJ�GHU�I• U� � � Á Â �P RODUH�/ | VXQ�

JHQ�YRQ� 1�%HQ] \ O� � �KH[ \ OR[ \ EHQ] RWKLD] ROLXP KH[ DIOXURSKRVSKDW� � � � H� � LQ�GHQ� / | VXQJVP LWWHOQ� ' LFKORU�

P HWKDQ�� $FHWRQLWULO� XQG� ( WKDQRO� HUKDOWHQHQ� 89�6SHNWUHQ� DEJHELOGHW�� $OOH� $EVRUSWLRQVP D[ LP D� GLHVHU�

9HUELQGXQJ� ZLH� DXFK� GHU� DQGHUHQ� GRQRUVXEVWLWXLHUWHQ� ' HULYDWH� WUHWHQ� LQ� GHQ� EHLGHQ� SRODUHQ� / | �

VXQJVP LWWHOQ� K\ SVRFKURP � YHUVFKREHQ� DXI�� ZREHL� NDXP � HLQ� 8QWHUVFKLHG� LQ� %H] XJ� DXI� GLH� / DJH� GHU�

$EVRUSWLRQVEDQGHQ�] ZLVFKHQ�$FHWRQLWULO�XQG�( WKDQRO�] X�EHREDFKWHQ�LVW��
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�0%
U	�

\ ^

•�c�u a4ˆG•�\ c�q�c�^�c�^…F4†�a6p�^�o�a6xƒ\ [ [$c�n ^�l

' LH�GXUFK�GLH�EHLGHQ�SRODUHQ�/ | VXQJVP LWWHO�YHUXUVDFKWH�( UK| KXQJ�GHU�I• U�DOOH�EHREDFKWEDUHQ�HOHNWUR�

QLVFKHQ� hEHUJl QJH� EHQ| WLJWHQ� ( QHUJLH� U• KUW� YRQ� HLQHU� 9HUJU| ‰HUXQJ� GHV� HQHUJHWLVFKHQ� $EVWDQGV�

] ZLVFKHQ� LP � * UXQG] XVWDQG� EHVHW] WHQ� XQG� XQEHVHW] WHQ� 0 ROHN• ORUELWDOHQ�� ' LHV� NDQQ� WKHRUHWLVFK� GXUFK�

HLQH�6WDELOLVLHUXQJ�GHV�* UXQG] XVWDQGHV�LQ�5HODWLRQ�] XP �DQJHUHJWHQ�=XVWDQG�RGHU�HLQH�' HVWDELOLVLHUXQJ�

GHV�DQJHUHJWHQ�=XVWDQGHV�LQ�5HODWLRQ�] XP �* UXQG] XVWDQG�GXUFK�GDV�/ | VXQJVP LWWHO�YHUXUVDFKW�ZHUGHQ��

' D�EHLGH�=XVWl QGH�LP �EHWUDFKWHWHQ�) DOO�HLQHQ�SRVLWLYHQ�LRQLVFKHQ�&KDUDNWHU�EHVLW] HQ��VROOWH�HLQ�SRODUHV�

/ | VXQJVP LWWHO�HLQHQ�VWDELOLVLHUHQGHQ�( LQIOXVV�VRZRKO�DXI�GHQ�* UXQG] XVWDQG�DOV�DXFK�DXI�GHQ�DQJHUHJ�

WHQ� =XVWDQG� DXV• EHQ�� 2 IIHQVLFKWOLFK� LVW� GLHVH� HQHUJHWLVFKH� $EVHQNXQJ� I• U� GHQ� * UXQG] XVWDQG� DXVJH�

SUl JWHU�DOV� I• U�GHQ�DQJHUHJWHQ�=XVWDQG��VR�GDVV�GHU� I• U�HOHNWURQLVFKH�hEHUJl QJH��ZLH�EHLVSLHOVZHLVH�

GHQ�+2 0 2 � / 80 2 �hEHUJDQJ��EHQ| WLJWH�( QHUJLHEHWUDJ�DQVWHLJW��
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: LH�LP �YRUDQJHJDQJHQHQ� . DSLWHO�HUZ l KQW�ZXUGH��NRQQWHQ�YRQ�HLQLJHQ�GHU�V\ QWKHWLVLHUWHQ�%HQ] RWKLD�

] ROLXP VDO] H� . ULVWDOOH� JHZRQQHQHQ� ZHUGHQ�� GLH� VLFK� ] XU� $QIHUWLJXQJ� YRQ� 5| QWJHQVWUXNWXUDQDQO\ VHQ�

HLJQHWHQ��,Q�7DEHOOH�� �VLQG�GLH�I• U�GDV�KHWHURDURP DWLVFKH�5LQJV\ VWHP �LQ�GLHVHQ�5| QWJHQVWUXNWXUDQDO\ �

VHQ� DXV� GHQ� $WRP NRRUGLQDWHQ� HUP LWWHOWHQ� %LQGXQJVOl QJHQ� I• U� GLH� 1 �TXDWHUQl UHQ� %HQ] RWKLD] ROLXP �

. RP SOH[ VDO] H�� � D��� � D��� � D��� � D��� � G��� � J �XQG�� � L�XQG�GLH�%URP LGH�� � D�XQG�� � D�DXIJHI• KUW��
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9HUJOHLFKW� P DQ� GLH� I• U� GLH� XQVXEVWLWXLHUWHQ� 9HUELQGXQJHQ� 1�%HQ] \ OEHQ] RWKLD] ROLXP EURP LG� � � � D� �� �

KH[ D� IOXRURSKRVSKDW� � � � D� � XQG� ±KH[ DIOXRURDQWLP RQDW� � � � D� � HUKDOWHWHQHQ� %LQGXQJVOl QJHQ�� VR� LVW�

RIIHQVLFKWOLFK�� GDVV� GLH� %LQGXQJVVLWXDWLRQ� LP � KHWHURDURP DWLVFKHQ� 5LQJV\ VWHP � LQ� GHU� VDO] DUWLJHQ� . ULV�

WDOOVWUXNWXU�GXUFK�GLH�$UW�GHV�$QLRQV�EHHLQIOXVVW�ZLUG��$EE�� � � � ] HLJW�GLH�LQ�GHU�5| QWJHQVWUXNWXUDQDO\ VH�

HUP LWWHOWHQ� ( LQ] HOP ROHN• OVWUXNWXUNRQIRUP DWLRQHQ�GLHVHU�GUHL�9HUELQGXQJHQ�� ' LH�HQWVSUHFKHQGHQ�$QLR�

QHQ�VLQG�LQ�GHU�$EELOGXQJ�QLFKW�GDUJHVWHOOW��HV�KDQGHOW�VLFK�OLQNV�XP �GDV�%URP LG� � � D��LQ�GHU�0 LWWH�XP �

GDV�+H[ DIOXRURSKRVSKDW�� � D�XQG�UHFKWV�XP �GDV�+H[ DIOXRURDQWLP RQDW�� � D��
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' D�DOOH�GUHL�9HUELQGXQJHQ� GLH�JOHLFKH�NDWLRQLVFKH�KHWHURDURP DWLVFKH�%HQ] RWKLD] ROLXP VWUXNWXU�DXIZHL�

VHQ��ZHUGHQ�GLH�LQ�GHU�$EELOGXQJ�HUVLFKWOLFKHQ�NRQIRUP HOOHQ�8QWHUVFKLHGH�GXUFK�GLH�9HUVFKLHGHQDUWLJ�

NHLW� GHV� $QLRQV� XQG� GLH� VLFK� GDUDXV� HUJHEHQGHQ� 8QWHUVFKLHGH� LQ� GHU� J• QVWLJVWHQ� . RQIRUP DWLRQ� ] XP �

$XIEDX�GHV�VDO] I| UP LJHQ�) HVWN| USHUV�EHVWLP P W���

$XV�GHU�7DEHOOH�LVW�DX‰HUGHP �HUVLFKWOLFK��GDVV�LQ�GHU�5HLKH�GHU�+H[ DIOXRURSKRVSKDWH�I• U�GLH�LQ�3RVLWLRQ�

&� � �GHV�%HQ] RWKLD] ROLXP V\ VWHP V�VXEVWLWXLHUWHQ�9HUELQGXQJHQ� � � J �� � � L�XQG� � � G�LP � ) HVWN| USHU�NHLQH�

GHXWOLFKHQ� $EZHLFKXQJHQ� LQ� GHQ� %LQGXQJVOl QJHQ� LP � 9HUJOHLFK� ] XU� XQVXEVWLWXLHUWHQ� 9HUELQGXQJ� � � D�

DXIWUHWHQ�� ( LQ� $XVWDXVFK� GHV� +H[ DIOXRURSKRVSKDWDQLRQV� LQ� � � D� JHJHQ� GDV� +H[ DIOXRURDQWLP RQDW� GHU�

9HUELQGXQJ� � � D�P LW�JOHLFKHP � . DWLRQ�KDW�GDJHJHQ�$XVZLUNXQJHQ�DXI�GLH� • EHUZLHJHQGH�0 HKU] DKO�GHU�

EHREDFKWHWHQ�%LQGXQJVOl QJHQ��

' LH� 5| QWJHQVWUXNWXUDQDO\ VHQ� HUODXEHQ� GDKHU� NHLQH� 5• FNVFKO• VVH� RGHU� 9HUJOHLFKH� P LW� VSHNWURVNRSL�

VFKHQ�' DWHQ�GHU�9HUELQGXQJHQ�LP �JHO| VWHQ�=XVWDQG��( LQ] LJ�GLH�$EQDKP H�GHU�%LQGXQJVOl QJH�&� �2 �YRQ�

� �� � �c �LP �%HQ] R\ OGHULYDW�� � J �• EHU�� �� � �c �LP �3KHQR[ \ GHULYDW�� � L�] X�� �� � �c �LP �,VRSURSR[ \ GHULYDW�� � G�

Ol VVW� VLFK� JXW� P LW� GHQ� I• U� GDV� . RKOHQVWRIIDWRP � &� � � LQ� PRQ &� 6SHNWUHQ� EHREDFKWHWHQ� 6LJQDOODJH� NRUUHOLH�

UHQ��0 LW�$EQDKP H�GHU�%LQGXQJVOl QJH�HUVFKHLQW�GLHVH�5HVRQDQ] �ZLH�] X�HUZDUWHQ�EHL�] XQHKP HQG�WLHIH�

UHP � ) HOG�XQG�NRP P W�LQ� � � J �EHL� � � � �� � �SSP ��LQ� � � L�EHL� � � � �� � �SSP �XQG�LQ� � � G�EHL� � � � �� � �SSP � ] X�

OLHJHQ��

�

�

�

�

� � D� � � D� � � D�
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� �� � 3RO\ P HUJHEXQGHQH� %HQ] RWKLD] ROLXP VDO] H� � 6\ QWKHVH� XQG� VSHNW�

URVNRSLVFKH�( LJHQVFKDIWHQ�

,P �5DKP HQ�GLHVHU�$UEHLW�ZXUGH�QHEHQ�6\ QWKHVH�XQG�8QWHUVXFKXQJ�GHU� ( LJHQVFKDIWHQ�QLHGHUP ROHNX�

ODUHU� %HQ] RWKLD] ROLXP VDO] H� DXFK� GLH� 3RO\ P HUDQELQGXQJ� GHU� SKRWRUHDNWLYHQ� LRQLVFKHQ� %HQ] RWKLD] ROL�

XP VWUXNWXU� DQJHVWUHEW�� +LQVLFKWOLFK� GHU� ] X� XQWHUVXFKHQGHQ� 9HUZHQGXQJ� GLHVHU� 3RO\ P HUH� DOV� ODWHQWH�

0 DNURLQLWLDWRUHQ� I• U� NDWLRQLVFKH� ( SR[ LGSRO\ P HULVDWLRQHQ� HUVFKLHQ� GLH� 6\ QWKHVH� YRQ� +RP RSRO\ P HUHQ�

ZHQLJ� VLQQYROO�� GD� GLHVH� 3RO\ HOHNWURO\ WH� ZHQLJ� LQ� XQSRODUHUHQ� 0 HGLHQ�� ZLH� ] �%�� W\ SLVFKHQ� ( SR[ LGP R�

QRP HUHQ�� O| VOLFK� VHLQ� VROOWHQ�� . ULWHULHQ� ] XU� $XVZDKO� HLQHV� JHHLJQHWHQ� UDGLNDOLVFK� SRO\ P HULVLHUEDUHQ�

&RP RQRP HUHQ�LP �5DKP HQ�V\ VWHP DWLVFKHU�%HWUDFKWXQJHQ�ZDUHQ�QHEHQ�GHU�. RP SDWLELOLWl W�P LW�NRQYHQ�

WLRQHOOHQ� ' LHSR[ LGIRUP XOLHUXQJHQ� XQG� 6WDQGDUGP RQRHSR[ LGHQ� ZLH� ] �� %�� &\ FORKH[ HQR[ LG� XQG� * O\ FL�

G\ OSKHQ\ OHWKHU�� GLH� $EZHVHQKHLW� LP � QDKHQ� 89�%HUHLFK� DEVRUELHUHQGHU�� EDVLVFKHU� RGHU� VROFKHU� * UXS�

SHQ��GLH�SRWHQWLHOO�HLQH�FRLQLWLLHUHQGH� : LUNXQJ�DXV• EHQ�N| QQWHQ��=XU� * HZ l KUOHLVWXQJ�GHU� . RP SDWLELOL�

Wl W�ZXUGHQ�QLFKW�] X�KRKH�0 ROHNXODUJHZLFKWH�DQJHVWUHEW��

: LH� LQ� . DS�� � �� �� � HUZ l KQW�� NRQQWH� � �9LQ\ OEHQ] RWKLD] RO� � � N� � QLFKW� HUIROJUHLFK� TXDWHUQLVLHUW� ZHUGHQ��

VRQGHUQ�HV�HQWVWDQGHQ�XQWHU�9HUOXVW�GHU�' RSSHOELQGXQJ�NRP SOH[ H�3URGXNWJHP LVFKH�� ' LHVHV�0 RQRP HU�

ZXUGH�GDKHU� ] XQl FKVW�XQWHU�=XVDW] �YRQ� � �P RO� � �$,%1�P LW�0 0 $�LP �9HUKl OWQLV� � � � � �UDGLNDOLVFK�FRSR�

O\ P HULVLHUW�� ,Q� P HKUHUHQ� $QVl W] HQ� XQWHU� YHUVFKLHGHQHQ� 5HDNWLRQVEHGLQJXQJHQ� ZXUGH� DQVFKOLH‰HQG�

YHUVXFKW�� GDV� HUKDOWHQH� &RSRO\ P HUH� � � N� �VLHKH� $EE�� � � � � P LW� • EHUVFK• VVLJHP � %HQ] \ OEURP LG� ] X� TXD�

WHUQLVLHUHQ�� 3RO\ P HUDQDORJH� 4 XDWHUQLVLHUXQJHQ� HUIRUGHUQ� LQ� GHU� 5HJHO� VHKU� YLHO� Ol QJHUH� 5HDNWLRQV] HL�

WHQ� XQG� GUDVWLVFKHUH� 5HDNWLRQVEHGLQJXQJHQ� DOV� GLH� QLHGHUP ROHNXODUHU� 6XEVWDQ] HQ�� $XV� NHLQHP � GHU�

9HUVXFKH� NRQQWH� DXFK� QDFK� P HKUZ| FKLJHU� 5HDNWLRQV] HLW� HLQ� ] X� HLQHP � QDFKZHLVEDUHQ� * UDG� TXDWHUQL�

VLHUWHV� 3RO\ P HU� LVROLHUW� ZHUGHQ�� ' LHV� LVW� LQVRIHUQ� YHUVWl QGOLFK� DOV� VLFK� GHU� ] X� TXDWHUQLVLHUHQGH� 6WLFN�

VWRII� VHKU� QDKH� DP � EDFNERQH� GHV� 3RO\ P HUV� EHILQGHW�� ' LH� SRO\ P HUDQDORJH� WHLOZHLVH� 4 XDWHUQLVLHUXQJ�

YRQ�3RO\ � � �YLQ\ OS\ ULGLQ��P LW�VHOEHU�UHODWLYHU�6WHOOXQJ�YRQ�EDFNERQH�XQG�6WLFNVWRII�GXUFK�%HQ] \ OEURP LG�

LVW�EHNDQQWPTS0U ��DOOHUGLQJV�ZHLVW�3\ ULGLQ�LP �9HUJOHLFK� ] X�%HQ] RWKLD] RO�HLQH�GHXWOLFK� K| KHUH�1XNOHRSKLOLH�

DXI��

' LH� YHUVFKLHGHQHQ� P RQRP HUHQ� 1 � �S�9LQ\ OEHQ] \ O� �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWH� � � D�� � � F� H��

� � J � XQG� � � L� VRZLH� 1 � ' LSKHQ\ OP HWK\ O� � � �S�YLQ\ OEHQ] R\ OR[ \ � �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�

� � � K� � XQG� 1�%HQ] \ O� � � �S�YLQ\ OEHQ] R\ OR[ \ � �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � K� � ZXUGHQ� LQ� $FH�

WRQLWULO��XQWHU�=XVDW] �YRQ� � �P RO�� �$,%1�XQG� � �� �P RO� � � / LWKLXP KH[ DIOXRURSKRVSKDW�DOV�QLHGHUP ROHNX�

ODUHP �) UHP GVDO] ��P LW�0 0 $�LP �9HUKl OWQLV� � � � � �UDGLNDOLVFK� ] X�GHQ�LRQLVFKHQ�&RSRO\ P HUHQ�� � D�� � � F� H��

� � J ��� � L��� � K�XQG�� � K�FRSRO\ P HULVLHUW��VLHKH�$EE�� � � � ��$OOH�&RSRO\ P HULVDWLRQVDQVl W] H�ZXUGHQ�XQWHU�

. • KOXQJ�P LW�HLQHP �( LVEDG�KHUJHVWHOOW��� � �P LQ�LQ�GHU�. l OWH�P LW�HLQHP �ODQJVDP HQ�6WLFNVWRIIVWURP �GXUFK�

VS• OW��YHUVFKORVVHQ�� I• U� � � �K�LQ�HLQ�DXI� � � � ƒ&�WHP SHULHUWHV�g OEDG�HLQJHVWHOOW�XQG�DQVFKOLH‰HQG�LQ�0 H�

WKDQRO� JHIl OOW�� ' DV� 0 RQRP HU� 1� �S�9LQ\ OEHQ] \ O� �EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � D� ZXUGH� QDFK�

GLHVHP �9HUIDKUHQ�P LW�0 0 $�DXFK�LP �9HUKl OWQLV�� � � �� � � � � �XQG�� � � � � ] X�GHQ�&RSRO\ P HUHQ�� � D�� � � D�XQG�

� � D�� VRZLH� P LW� GHP � &RP RQRP HU� 7HWUDK\ GURIXUIXU\ OP HWKDFU\ ODW� �7+) 0 $� � LP � 9HUKl OWQLV� � � � � XQG� � � � � �

] X� GHQ� &RSRO\ P HUHQ� � � D� XQG� � � D� XP JHVHW] W�� $EE�� � � � JLEW� HLQHQ� hEHUEOLFN� • EHU� GLH� KHUJHVWHOOWHQ�

&RSRO\ P HUH�� GLH� DOOH� QDFK� YRUOLHJHQGHQ� ( UNHQQWQLVVHQ� LQ� GHU� / LWHUDWXU� ELVKHU� XQEHNDQQW� VLQG�� ( V� VHL�

DXI�GLH�YHUVFKLHGHQH�$QELQGXQJ�GHU�%HQ] RWKLD] ROLXP JUXSSLHUXQJHQ�DQ�GDV�EDFNERQH�KLQJHZLHVHQ�� ,Q�

GHQ� &RSRO\ P HUHQ� � � � � � � HUIROJW� VLH� • EHU� GHQ� 6XEVWLWXHQWHQ� DP � TXDWHUQl UHQ� 6WLFNVWRII�� LQ� GHQ� &RSR�

O\ P HUHQ�� � � � � �• EHU�HLQ�&�$WRP �GHV�+HWHURF\ FOXV��
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$OOH�&RSRO\ P HUH�Z XUGHQ�QDFK�GHU� ) l OOXQJ�ELV� ] XU� * HZLFKWVNRQVWDQ] �LP �9DNXXP WURFNHQVFKUDQN�EHL� � � �

ƒ&� JHWURFNQHW�� ' LH� %HVWLP P XQJ� GHV� ( LQEDXYHUKl OWQLVVHV� GHU� 0 RQRP HUH� LQ� GLH� &RSRO\ P HUH� P LWWHOV� P +�

10 5� 6SHNWURVNRSLH� HUIROJWH� LQ� ' HXWHURFKORURIRUP � GXUFK� ( UP LWWOXQJ� GHU� 5HODWLRQHQ� GHU� 6LJQDOH� GHV�

+HWHURDURP DWHQ� ] XU� 0 0 $�0 HWKR[ \ JUXSSH� �EHL� 7+) 0 $� ] XU� &+
U

�2 � * UXSSH� �� ,P � 5DKP HQ� GHU� 0 HVVJH�

QDXLJNHLW�GLHVHU�10 5�$QDO\ VH�NRQQWH�IHVWJHVWHOOW�ZHUGHQ��GDVV�NHLQH�$EZHLFKXQJHQ�] XP �HLQJHVHW] WHQ�

0 RQRP HUYHUKl OWQLV� DXIWUDWHQ�� ,Q� $EE�� � � � VLQG� GDKHU� GLHVH� : HUWH� DQJHJHEHQ�� ' LH� P +� 10 5� 6SHNWUHQ�

GHU� FRSRO\ P HUHQ� %HQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWH� ] HLJHQ� LQ� GHQ� KHWHURDURP DWLVFKHQ� 6LJQDOHQ�

JHQHUHOO� l KQOLFKH� &KDUDNWHULVWLND� ZLH� GLH� HQWVSUHFKHQGHQ� QLHGHUP ROHNXODUHQ� 6DO] H�� $EKl QJLJ� YRQ� GHU�

( QWIHUQXQJ� GHU� HQWVSUHFKHQGHQ� 3URWRQHQ� ] XP � EDFNERQH� VLQG� GLH� 6LJQDOH� P l ‰LJ� ELV� VWDUN� YHUEUHLWHUW��

: l KUHQG�GDV�3URWRQ�+� � �EHL�0 HVVXQJHQ�LQ� ' HXWHURFKORURIRUP �EHL�DOOHQ�&RSRO\ P HUHQ�DOV�YHUEUHLWHUWHV�

6LQJXOHWW� HUVFKHLQW�� ZHUGHQ� LQ� ' 0 62 �G
S

� I• U� GLH� &RSRO\ P HUH� � � � � � �� LQ� GHQHQ� GLH� 3RO\ P HUDQELQGXQJ�

GHU� %HQ] RWKLD] ROLXP JUXSSH� • EHU� GLH� 1�TXDWHUQl UH� 6W\ U\ OJUXSSH� UHDOLVLHUW� LVW�� I• U� GLHVHV� 3URWRQ� GUHL�

6LJQDOH� EHREDFKWHW�� ,Q� GHQ� &RSRO\ P HUHQ� � � K� XQG� � � K�� GLH� HLQH� $QELQGXQJ� GLHVHU� * UXSSH� • EHU� &� � �

GHV�%HQ] RWKLD] ROV�DXIZHLVHQ��ZLUG�GDJHJHQ�DXFK�LQ� ' 0 62 �G
S

�HLQ��LP �9HUJOHLFK�] XU�6LJQDOIRUP �LQ� ' HX�

WHURFKORURIRUP �� VFKl UIHUHV� 6LQJXOHWW� JHIXQGHQ�� ' LH� $EE�� � � � XQG� $EE�� � � � ] HLJHQ� ] XU� 9HUGHXWOLFKXQJ�

GLHVHV� 3Kl QRP HQV� GLH� P +� 10 5� 6SHNWUHQ� GHU� NRQVWLWXWLRQVLVRP HUHQ� &RSRO\ P HUH� � � K� XQG� � � J � LQ�

' 0 62 �G
S

��
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' LH�$XIVSDOWXQJ�GHV�6LJQDOV�YRQ�+� � �LVW�RIIHQVLFKWOLFK�YRP �$EVWDQG�GLHVHV�3URWRQV�] XP �EDFNERQH�DE�

Kl QJLJ�� ' DV� 6LJQDOYHUKl OWQLV� YRQ� FD�� � �� � � � � � �� � � � � �� � � GHU� GUHL� 6LQJXOHWWV� NDQQ� VWDWLVWLVFK� QLFKW� P LW�

HLQHU�FKHP LVFK�XQWHUVFKLHGOLFKHQ�8P JHEXQJ�LQ�( LQNODQJ�JHEUDFKW�ZHUGHQ��VSLHJHOW�DEHU�JHQDX�GDV�I• U�

HLQ�DWDNWLVFKHV�3RO\ P HU� ] X�HUZDUWHQGH�9HUKl OWQLV�DQ� NRQILJXUDWLY�XQWHUVFKLHGOLFKHQ�LVRWDNWLVFKHQ��KH�

WHURWDNWLVFKHQ�XQG�V\ QGLRWDNWLVFKHQ�0 0 $�%7�0 0 $�7ULDGHQ�ZLHGHU��

' LH� ,5�6SHNWUHQ� GHU� FRSRO\ P HUHQ� %HQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWH� ] HLJHQ� QHEHQ� GHU� • EOLFKHQ�

%DQGHQYHUEUHLWHUXQJ� DOV� ZLFKWLJVWH� &KDUDNWHULVWLND� GLH� I• U� 3RO\ P HWKDFU\ ODWH� W\ SLVFKH� %DQGH� GHU� &DU�

ERQ\ OVWUHFNVFKZLQJXQJ� � XQNRQMXJLHUW� � EHL� FD�� � � � � � FP Ž�• � XQG� ZHLWHUKLQ� GLH� I• U� +H[ DIOXRURSKRVSKDWH�

W\ SLVFKH�VWDUNH�$EVRUSWLRQ�EHL�FD��� � � �FP Ž�• ��

* 3&�0 HVVXQJHQ� GHU� LRQLVFKHQ� &RSRO\ P HUH� ZXUGHQ� LQ� ' 0 ) � � � �� � � � / L%U�� � � � ƒ&� � DXI� +( 0 $�6l XOHQ�

GXUFKJHI• KUW��&KORURIRUP � ZDU��REZRKO�GLH�&RSRO\ P HUH�LQ�GLHVHP � / | VXQJVP LWWHO� O| VOLFK�VLQG��DOV� ( OXWL�

RQVP LWWHO� I• U� GLH� * 3&� DXI� 6' 9�6l XOHQ� QLFKW� JHHLJQHW�� ' LH� * 3&�0 HVVXQJHQ� LQ� ' 0 ) � OLHIHUWHQ� DXIJUXQG�

GHU�DQJHVWUHEWHQ�XQG�LQ�GHU�5HJHO�HUKDOWHQHQ�0 ROHNXODUJHZLFKWH�XQWHU�� � � � � � �J� � �P RO�I• U�GLH�P HLVWHQ�

%HQ] RWKLD] ROLXP KH[ DIOXRURSKRSKDW�&RSRO\ P HUH� NHLQH� H[ DNW� TXDQWLIL] LHUEDUH� XQLYHUVHOOH� . DOLEULHUXQJ�

• EHU�GDV�9LVNRVLWl WVVLJQDO�� ( V�P XVVWH�GDKHU�DOOHLQLJ�HLQH�. DOLEULHUXQJ�P LW�36�6WDQGDUGV�] XU�( UP LWWOXQJ�

GHU�0 ROHNXODUJHZLFKWVYHUWHLOXQJ�YHUZHQGHW�ZHUGHQ��,Q�GLHVHP �) DOO�KDQGHOW�HV�VLFK�XP �HLQH�5HODWLYP H�

WKRGH�� LQ� GHU� YRQ� GHQ� ( OXWLRQVYROXP LQD�� G�K�� GHU� * U| ‰H� E] Z �� JHQDXHU� GHP � K\ GURG\ QDP LVFKHQ� 9ROX�

P HQ�YRQ�. DOLEULHUVWDQGDUGV�P LW�EHNDQQWHP �0 ROHNXODUJHZLFKW�DXI�GDV�0 ROHNXODUJHZLFKW�GHU�XQEHNDQQ�

WHQ� 3UREH� JHVFKORVVHQ� ZLUG�� ' LHVH� 0 HWKRGH� NDQQ� QDW• UOLFK� QXU� GDQQ� UHDOLVWLVFKH� 0 ROHNXODUJHZLFKWH�

OLHIHUQ�� ZHQQ� 0 ROHN• OH� HLQHV� EHVWLP P WHQ� 0 ROHNXODUJHZLFKWHV� GLHVHU� 3RO\ P HUSUREH� DXFK� WDWVl FKOLFK�

GDV� VHOEH� K\ GURG\ QDP LVFKH� 9ROXP HQ� DXIZHLVHQ� ZLH� . DOLEULHUVWDQGDUGP ROHN• OH� GLHVHV� 0 ROHNXODUJH�

ZLFKWHV�� ' LHV� LVW� LP � YRUOLHJHQGHQ� ) DOO� GHU� 9HUZHQGXQJ� YRQ� QLFKW�LRQLVFKHQ� 3RO\ VW\ URO�

. DOLEULHUVWDQGDUGV� ] XU� ( UP LWWOXQJ�GHU�0 ROHNXODUJHZLFKWH�YRQ�&RSRO\ P HUHQ�P LW�LRQLVFKHQ�%HQ] RWKLD] R�

OLXP VDO] JUXSSLHUXQJHQ�P LW� l X‰HUVWHU� : DKUVFKHLQOLFKNHLW�NHLQH� ] XOl VVLJH�$QQDKP H�� ' DV�9HUKDOWHQ�YRQ�

LRQLVFKHQ� 3RO\ P HUHQ� LQ� / | VXQJ� XQWHUVFKHLGHW� VLFK� VWDUN� YRQ� GHP � QHXWUDOHU� 3RO\ P HUH�� 6R� YHUl QGHUW�

VLFK�] �%��GLH�. RQIRUP DWLRQ�LRQLVFKHU�3RO\ P HUH�P LW�IOH[ LEOHU�+DXSWNHWWH�XQG�GDP LW�LKUH�* U| ‰H�LQ�$EKl Q�

JLJNHLW�YRQ�GHU� ,RQHQVWl UNH�GHU� / | VXQJ •�•e‘ �� ( V�LVW�GDKHU�QLFKW� ] X�HUZDUWHQ��GDVV�HLQ�3RO\ VW\ UROP ROHN• O�

LQ� ' 0 ) �� GHP � ,RQHQ� ] XJHVHW] W� ZXUGHQ�� GDV� JOHLFKH� K\ GURG\ QDP LVFKH� 9ROXP HQ� DXIZHLVW� ZLH� HLQ� LRQL�

VFKHV�&RSRO\ P HUP ROHN• O�JOHLFKHQ�0 ROHNXODUJHZLFKWHV��6RP LW�NRQQWHQ�GXUFK�GLH�YRUJHQRP P HQH�. DOLE�

ULHUXQJ�P LW�3RO\ VW\ UROVWDQGDUGV�QXU�DSSDUHQWH�0 ROHNXODUJHZLFKWH�HUKDOWHQ�ZHUGHQ��

' LH� XQLYHUVHOOH� . DOLEULHUXQJ� • EHU� GDV� 9LVNRVLWl WVVLJQDO� QXW] W� GHQ� =XVDP P HQKDQJ�� GDVV� GDV� K\ GURG\ �

QDP LVFKH� 9ROXP HQ� YRQ� 3RO\ P HUHQ� LQ� / | VXQJ� HLQ� 0 D‰� I• U� LKUH� * U| ‰H� LVW� XQG� GXUFK� GDV� 3URGXNW� DXV�

LQWULQVLVFKHU�9LVNRVLWl W�XQG�0 ROHNXODUJHZLFKW�UHSUl VHQWLHUW�ZHUGHQ�NDQQ��$XV�GLHVHP �=XVDP P HQKDQJ�

HUJLEW� VLFK�� GDVV� 3UREHQ� P LW� JHULQJHUHU� LQWULQVLVFKHU� 9LVNRVLWl W� EHL� JOHLFKHP � K\ GURG\ QDP LVFKHQ� 9ROX�

P HQ� HLQ� K| KHUHV� 0 ROHNXODUJHZLFKW� DXIZHLVHQ�� 2 EZRKO� ZLH� HUZ l KQW� DXIJUXQG� GHU� LQWHQVLWl WVVFKZD�

FKHQ�9LVNRVLWl WVVLJQDOH�I• U�GLH�P HLVWHQ�LP �5DKP HQ�GLHVHU�' LVVHUWDWLRQ�KHUJHVWHOOWHQ�&RSRO\ P HUH�NHLQH�

H[ DNWH�XQLYHUVHOOH� . DOLEULHUXQJ�P | JOLFK�ZDU��ZDU�LP P HUKLQ� IHVW] XVWHOOHQ��GDVV�GLH�LQWULQVLVFKH�9LVNRVL�

Wl W� EHL� JOHLFKHP � K\ GURG\ QDP LVFKHQ� 9ROXP HQ� VWHWV� ZHVHQWOLFK� JHULQJHU� ZDU� DOV� GLH� GHU� 36�6WDQGDUGV��

$XIJUXQG� GHV� RELJHQ� =XVDP P HQKDQJHV� Z l UHQ� DOVR� GLH� UHDOHQ� P LWWOHUHQ� 0 ROP DVVHQ� GHU� KHUJHVWHOOWHQ�

LRQLVFKHQ� &RSRO\ P HUH� GHXWOLFK� K| KHU� DQ] XQHKP HQ� DOV� GLH� • EHU� GLH� DOOHLQLJH� UHODWLYH� . DOLEULHUXQJ� P LW�

WHOV�36�6WDQGDUGV�HUP LWWHOWHQ�DSSDUHQWHQ�P LWWOHUHQ�0 ROHNXODUJHZLFKWH��$XV�HLQHP �$QVDW] �] XU�6\ QWKHVH�

YRQ� 3RO\ �>1� �S�YLQ\ OEHQ] \ O� � � �SKHQR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�FR�P HWK\ OP HWKDFU\ ODW@�

� � � � � � � � L� �ZXUGH�GLHVHV�&RSRO\ P HU�P LW�VR�KRKHP �0 ROHNXODUJHZLFKW�HUKDOWHQ��GDVV�GDV�9LVNRVLWl WVVLJ�

QDO�I• U�HLQH�H[ DNWH�$XVZHUWXQJ�LQWHQVLY�JHQXJ�ZDU��( V�HUJDE�VLFK�DXV�GHU�XQLYHUVHOOHQ�. DOLEULHUXQJ�HLQ�

] DKOHQP LWWOHUHV� 0 ROHNXODUJHZLFKW� YRQ� � � � � � � J�P RO�� ' HP JHJHQ• EHU� ZXUGH� XQWHU� DOOHLQLJHU� UHODWLYHU�

. DOLEULHUXQJ� P LWWHOV� 36�6WDQGDUGV� HLQ� DSSDUHQWHV� ] DKOHQP LWWOHUHV� 0 ROHNXODUJHZLFKW� YRQ� � � � � � � J�P RO�

HUKDOWHQ��$XIJUXQG�GLHVHV�( UJHEQLVVHV�XQG�GHU�I• U�DOOH�V\ QWKHWLVLHUWHQ�LRQLVFKHQ�&RSRO\ P HUH�EHREDFK�
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WHWHQ� QLHGULJHUHQ� LQWULQVLVFKHQ� 9LVNRVLWl W� N| QQHQ� DOVR� WDWVl FKOLFK� I• U� DOOH� FRSRO\ P HUHQ� %HQ] RWKLD] ROL�

XP KH[ DIOXRURSKRVSKDWH�K| KHUH�UHDOH�P LWWOHUH�0 ROHNXODUJHZLFKWH�DQJHQRP P HQ�ZHUGHQ���

,Q�GHQ� * 3&�0 HVVXQJHQ�Z XUGH�DX‰HUGHP � I• U�DOOH�LRQLVFKHQ�&RSRO\ P HUH�HLQ�JHULQJI• JLJHU�9HUVDW] �GHV�

EHL�� � � �QP �DXIJHQRP P HQHQ�89� ' HWHNWRUVLJQDOV�UHODWLY�] XP �5, �6LJQDO�] X�K| KHUHQ�0 ROHNXODUJHZLFKWHQ�

EHREDFKWHW�� ' D� GLH� %HQ] RWKLD] ROLXP JUXSSLHUXQJHQ� LP � * HJHQVDW] � ] X� GHQ� 0 HWKDFU\ OJUXSSLHUXQJHQ� EHL�

GLHVHU� : HOOHQOl QJH� DEVRUELHUHQ� XQG� GLH� 6Wl UNH� GHV� 89�6LJQDOV� YRQ� GHU� . RQ] HQWUDWLRQ� 89�

DEVRUELHUHQGHU� * UXSSHQ� DEKl QJW�� UHVXOWLHUW� GHU� OHLFKWH� 6LJQDOYHUVDW] � DXV� HLQHP � HWZDV� YHUP HKUWHQ�

$XIWUHWHQ�GHU�LRQLVFKHQ�KHWHURDURP DWLVFKHQ� * UXSSLHUXQJHQ�LQ�Ol QJHUHQ�3RO\ P HUNHWWHQ��G�K��DXV�HLQHU�

OHLFKWHQ�%HYRU] XJXQJ�GHV� ( LQEDXV�HLQHV�%HQ] RWKLD] ROLXP P RQRP HUV�YRU� 0 0 $�EHLP �$XIEDX�GHV�&RSR�

O\ P HUHQ�� ) • U�GDV�QLFKWLRQLVFKH�&RSRO\ P HUH� � � N�DXV� � �9LQ\ OEHQ] RWKLD] RO�XQG�0 0 $�ZXUGH�HLQ�OHLFKWHU�

XP JHNHKUWHU�9HUVDW] �GHU�89� �XQG�5,� ' HWHNWRUVLJQDOH�IHVWJHVWHOOW��,Q�GLHVHP �) DOO�ZLUG�DOVR�0 0 $�HWZDV�

EHYRU] XJW�HLQJHEDXW��7DEHOOH� � � JLEW�HLQHQ�hEHUEOLFN� • EHU�GLH�P LWWHOV�* 3&�LQ� ' 0 ) � � � � � ƒ&�� � �� � � � / L%U� �

HUP LWWHOWHQ�DSSDUHQWHQ��SRO\ VW\ URODQDORJHQ� ] DKOHQP LWWOHUHQ�XQG�JHZLFKWVP LWWOHUHQ�0 ROHNXODUJHZLFKWH��

GLH�3RO\ GLVSHUVLWl WHQ�XQG�GLH�DXV�' 6&�0 HVVXQJHQ�HUKDOWHQHQ�* ODV• EHUJDQJVWHP SHUDWXUHQ��
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$XV� GHU� 7DEHOOH� LVW� HUVLFKWOLFK�� GDVV� GLH� JHP HVVHQHQ� * ODV• EHUJDQJVWHP SHUDWXUHQ� ZLH� ] X� HUZDUWHQ� LQ�

GHU� 5HLKH� GHU� &RSRO\ P HUH� GHV� 1�9LQ\ OEHQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWHV� P LW� 0 0 $� LQ� GHQ�

9HUKl OWQLVVHQ� � � � � � � � D� �� � � � � � � � � D� �� � � � � � � � � D� � XQG� � � � � � � � � D� �P LW�DEQHKP HQGHP �$QWHLO�GHU�LRQL�
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VFKHQ�6WUXNWXU�VLQNHQ��$XFK�GLH�YHUVFKLHGHQHQ�6XEVWLWXHQWHQ�DP �1 �TXDWHUQl UHQ�+HWHURDURP DWHQ�KD�

EHQ� RIIHQVLFKWOLFK� HLQHQ� ( LQIOXVV� DXI� GLH� 7HP SHUDWXU� GHV� * ODV• EHUJDQJHV� GHU� &RSRO\ P HUH�� 6R� ZHLVHQ�

DOOH�&RSRO\ P HUH�VXEVWLWXLHUWHU�%HQ] RWKLD] ROLXP VDO] P RQRP HUH�ELV�DXI� � � K�HLQHQ�QLHGULJHUHQ�7 Ó �DXI�DOV�

GDV� HQWVSUHFKHQG� ] XVDP P HQJHVHW] WH� &RSRO\ P HUH� � � D� GHV� XQVXEVWLWXLHUWHQ� 0 RQRP HUHQ�� ' DU• EHUKL�

QDXV� VLQG� GLH� : HUWH� I• U� GLH� %HQ] R\ OR[ \ EHQ] RWKLD] ROLXP JUXSSLHUXQJHQ� WUDJHQGHQ� &RSRO\ P HUH� � � J ��

� � K�XQG� � � K�K| KHU�DOV� I• U�GLH�( WKHUJUXSSLHUXQJHQ�DP �+HWHURDURP DWHQ�WUDJHQGHQ�&RSRO\ P HUH� � � G��

� � L�XQG� � � H�� ' LH�5LJLGLWl W�E] Z � ) OH[ LELOLWl W�GHU�6XEVWLWXHQWHQ�DQ�GHQ�LRQLVFKHQ�6HLWHQJUXSSHQ�VFKHLQW�

DOVR�HLQHQ�( LQIOXVV�DXI�7 Ó � ] X�KDEHQ��XQG�GDV�&RSRO\ P HUH�� � H�P LW�GHU�Ol QJVWHQ�XQG�GDP LW�NRQIRUP DWL�

RQVIOH[ LEHOVWHQ� $ON\ OR[ \ NHWWH� LQ� GLHVHU� 3RVLWLRQ� EHVLW] W� GLH� QLHGULJVWH� * ODV• EHUJDQJVWHP SHUDWXU�� ' LH�

EHLGHQ� NRQVWLWXWLRQVLVRP HUHQ� &RSRO\ P HUH� � � J � XQG� � � K� ZHLVHQ� GDJHJHQ� GLH� JOHLFKH� * ODV• EHUJDQJV�

WHP SHUDWXU�DXI�� ' LH�$UW�GHU�$QELQGXQJ�GHU�LRQLVFKHQ�KHWHURDURP DWLVFKHQ�* UXSSLHUXQJHQ�DQ�GDV�EDFN�

ERQH�KDW�DOVR�YHUP XWOLFK�NHLQHQ�DXVJHSUl JWHQ�( LQIOXVV�DXI�GLH�%HZHJOLFKNHLW�YRQ�. HWWHQVHJP HQWHQ��

=XU� $XIQDKP H� GHU� 89�YLV� $EVRUSWLRQVVSHNWUHQ� ZXUGHQ� ZLH� I• U� GLH� QLHGHUP ROHNXODUHQ� %HQ] RWKLD] ROL�

XP GHULYDWH� � � Ž Ô � P RODUH� / | VXQJHQ� GHU� &RSRO\ P HUH� LQ� ' LFKORUP HWKDQ� YHUZHQGHW�� 7DEHOOH� � � I• KUW� GLH�

HUP LWWHOWHQ�$EVRUSWLRQVP D[ LP D�l Õ‰Ö�× ��GLH�( [ WLQNWLRQVNRHIIL] LHQWHQ�eÕ‰Ö�× �XQG�ORJ�eÕ�Ö�× �DXI��
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8P � P LW� GHQ� I• U� GLH� QLHGHUP ROHNXODUHQ� 0 RGHOOYHUELQGXQJHQ� EHREDFKWHWHQ� ( [ WLQNWLRQHQ� YHUJOHLFKEDUH�

: HUWH�] X�HUKDOWHQ��Z XUGHQ�/ | VXQJHQ�GHU�&RSRO\ P HUH�LQ� ' LFKORUP HWKDQ�KHUJHVWHOOW��GLH�FD�� � � Ž Ô �P RODU�

LQ� %H] XJ� DXI� GLH� . RQ] HQWUDWLRQ� GHU� SKRWRDNWLYHQ� KHWHURDURP DWLVFKHQ� 6HLWHQJUXSSHQ� ZDUHQ�� =XU� %H�

VWLP P XQJ� GHU� XQJHIl KU� EHQ| WLJWHQ� ( LQZDDJH� XQG� ] XU� ( UP LWWOXQJ� GHU� . RQ] HQWUDWLRQ� DXV� GHU� H[ DNWHQ�
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( LQZDDJH��ZLH�HV� I• U�GLH�%HUHFKQXQJ�GHU�P RODUHQ� ( [ WLQNWLRQVNRHIIL] LHQWHQ�Q| WLJ�LVW��ZXUGH�GDV�0 ROH�

NXODUJHZLFKW� GHU� QDFK� GHP � HLQJHVHW] WHQ� 0 RQRP HUYHUKl OWQLV� ] X� HUZDUWHQGHQ� 5HSHWLHUHLQKHLW� YHUZHQ�

GHW��9HUJOHLFKW�P DQ�MHZHLOV�I• U�GLH�HQHUJLHl UP VWH�$EVRUSWLRQVEDQGH�GHU�&RSRO\ P HUH�GLH�VR�EHUHFKQH�

WHQ�( [ WLQNWLRQVNRHIIL] LHQWHQ�P LW�GHP �LQ�7DEHOOH�� � � . DS�� � �� �� � �DXIJHI• KUWHQ�: HUW�I• U�GLH�HQWVSUHFKHQ�

GH� QLHGHUP ROHNXODUH� %HQ] RWKLD] ROLXP YHUELQGXQJ�� VR� LVW� DQ� GHU� LQ� GHU� 5HJHO� UHFKW� JXWHQ� hEHUHLQVWLP �

P XQJ� GHU� : HUWH� DE] XOHVHQ�� GDVV� GLH� 1�TXDWHUQl UH� %HQ] RWKLD] ROLXP VDO] NRP SRQHQWH� WDWVl FKOLFK� LP �

HUZDUWHWHQ�9HUKl OWQLV�HLQJHEDXW�ZXUGH��

) • U�GLH�/ DJH�GHV�$EVRUSWLRQP D[ LP XP V� l Õ�Ö�× �GHU�HQHUJLHl UP VWHQ�$EVRUSWLRQVEDQGH�ZXUGH�LQ�GHU�5HLKH�

GHU�&RSRO\ P HUH�P LW�YHUVFKLHGHQ�VXEVWLWXLHUWHQ�%HQ] RWKLD] ROLXP GHULYDWHQ�DOV�6HLWHQJUXSSH�GLH�JOHLFKH�

$EVWXIXQJ� ZLH� LQ� GHQ� QLHGHUP ROHNXODUHQ� ' HULYDWHQ� EHREDFKWHW�� 6R� ZHLVW� GDV� 0 0 $�&RSRO\ P HUH� � � J �

GHV� TXDWHUQl UHQ� %HQ] R\ OR[ \ EHQ] RWKLD] ROLXP P RQRP HUHQ� HLQ� QXU� JHULQJI• JLJ� HQHUJLHl UP HUHV� ODQJZHO�

OLJVWHV� $EVRUSWLRQVP D[ LP XP � DXI� DOV� GDV� HQWVSUHFKHQG� ] XVDP P HQJHVHW] WH� &RSRO\ P HUH� � � D� GHV� XQ�

VXEVWLWXLHUWHQ� 0 RQRP HUHQ�� ' LH� EDWKRFKURP H� 9HUVFKLHEXQJ� Il OOW� I• U� GLH� ( WKHUJUXSSLHUXQJHQ� DP � +HWH�

URDURP DWHQ�WUDJHQGHQ�&RSRO\ P HUH�� � F� H�XQG�� � L�GHXWOLFK�VWl UNHU�DXV��: LH�LQ�GHQ�QLHGHUP ROHNXODUHQ�

9HUELQGXQJHQ� VSLHJHOW� VLFK� LQ� GHU� 5HLKHQIROJH� ,VRSURSR[ \ � �&RSRO\ P HU� � � G� � ! � +H[ \ OR[ \ � �&RSRO\ P HU�

� � H� � ! � 0 HWKR[ \ � �&RSRO\ P HU� � � F� � ! � 3KHQR[ \ � �&RSRO\ P HU� � � L� � GHU� GRQLHUHQGH� &KDUDNWHU� GLHVHU�

* UXSSLHUXQJHQ� ZLGHU�� ' LH� ODQJZHOOLJVWHQ� $EVRUSWLRQP D[ LP D� l Õ‰Ö�× � WUHWHQ� LQ� GHQ� 89�

$EVRUSWLRQVVSHNWUHQ� GHU� P HLVWHQ� &RSRO\ P HUH� LP � 9HUJOHLFK� ] XU� / DJH� LQ� 6SHNWUHQ� GHU� HQWVSUHFKHQG�

VXEVWLWXLHUWHQ�QLHGHUP ROHNXODUHQ�9HUELQGXQJ�JHULQJI• JLJ�K\ SVRFKURP �YHUVFKREHQ�DXI���

,Q� 89�6SHNWUHQ� GHU� &RSRO\ P HUH� GHV� 0 RQRP HUV� 1�9LQ\ OEHQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� P LW�

0 0 $�LQ�GHQ�9HUKl OWQLVVHQ�� � � �� � � D� ��� � � � �� � � D� ��� � � � �� � � D� �XQG�� � � � �� � � D� �LQ�' LFKORUP HWKDQ�ZXUGH�

I• U� GLH� ODQJZHOOLJVWH� $EVRUSWLRQ� GHV� &RSRO\ P HUHQ� � � D� P LW� GHP � HUZDUWHWHQ� ( LQEDXYHUKl OWQLV� � � � � HLQ�

ZHVHQWOLFK� QLHGULJHUHU� ( [ WLQNWLRQVNRHIIL] LHQW� HUP LWWHOW� DOV� I• U� GLH� UHVWOLFKHQ� 0 LWJOLHGHU� GLHVHU� 5HLKH��

$EE��� � � ] HLJW�OLQNV�LQ�hEHUODJHUXQJ�GLH�I• U�GLHVH�YLHU�&RSRO\ P HUH�XQWHUVFKLHGOLFKHU�=XVDP P HQVHW] XQJ�

DXV� 89�6SHNWUHQ� LQ� ' LFKORUP HWKDQ� HUP LWWHOWHQ� ( [ WLQNWLRQVNRHIIL] LHQWHQ� LP � : HOOHQOl QJHQEHUHLFK� GHU�

ODQJZHOOLJVWHQ�$EVRUSWLRQVEDQGH�� ' D�GLH� ( [ WLQNWLRQVNRHIIL] LHQWHQ� I• U� � � D� XQWHU� 9HUZHQGXQJ�GHV� 0 R�

OHNXODUJHZLFKWHV�GHU�5HSHWLHUHLQKHLW�P LW�GHU�=XVDP P HQVHW] XQJ� � � � �HUP LWWHOW�ZXUGHQ��N| QQWH�GLH�EHR�

EDFKWHWH� ' LVNUHSDQ] �WKHRUHWLVFK�DXI�HLQHQ�GHXWOLFK�JHULQJHUHQ� ( LQEDX�GHV�KHWHURDURP DWLVFKHQ�0 RQR�

P HUV��DOV�HV�GHP �HLQJHVHW] WHQ�0 RQRP HUYHUKl OWQLV�HQWVSUl FKH�� ] XU• FN] XI• KUHQ�VHLQ�� ' LHVH�9HUP XWXQJ�

ZLUG�DOOHUGLQJV�GXUFK�GDV� • +�10 5�6SHNWUXP �GLHVHV�&RSRO\ P HUV�QLFKW�EHOHJW��9RQ�GHQ�YLHU�&RSRO\ P H�

UHQ� GHU� 5HLKH� ZXUGHQ� GDU• EHU� KLQDXV� 89�6SHNWUHQ� LQ� $FHWRQLWULO� DQJHIHUWLJW�� $XVVFKQLWWH� DXV� GLHVHQ�

6SHNWUHQ�VLQG�LQ�hEHUODJHUXQJ�LP �UHFKWHQ�7HLO�YRQ�$EE�� � � �GDUJHVWHOOW�� ,Q�GLHVHP � / | VXQJVP LWWHO�ZXU�

GHQ� I• U�GDV�&RSRO\ P HUH� � � D�GHXWOLFK�K| KHUH� ( [ WLQNWLRQVNRHIIL] LHQWHQ�GHU�ODQJZ HOOLJVWHQ�$EVRUSWLRQV�

EDQGH� DOV� LQ� ' LFKORUP HWKDQ� HUP LWWHOW�� 6LH� OLHJHQ� QXQ� LQ� GHU� JOHLFKHQ� * U| VVHQRUGQXQJ� ZLH� GLH� : HUWH�

GHU�DQGHUHQ�0 LWJOLHGHU�GHU�5HLKH�XQG�GLH�HQWVSUHFKHQGH�QLHGHUP ROHNXODUH�9HUELQGXQJ� � � D�� ' DV�LRQL�

VFKH� &RSRO\ P HU� GHU� =XVDP P HQVHW] XQJ� � � � � ZLUG� GHP QDFK� GXUFK� GDV� XQSRODUHUH� / | VXQJVP LWWHO� ' LFK�

ORUP HWKDQ�QLFKW�YROOVWl QGLJ�VROYDWLVLHUW��REZRKO�VLFK�GLH�DEVROXWH� . RQ] HQWUDWLRQ�DQ�LRQLVFKHQ�* UXSSHQ�

DXIJUXQG� GHU� ( LQZDDJH� DXI� GLH� 5HSHWLHUHLQKHLW� QLFKW� YRQ� GHU� GHU� DQGHUHQ� &RSRO\ P HUH� GLHVHU� 5HLKH�

XQWHUVFKLHG��
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' LHV�LVW�HLQ�I• U�LRQLVFKH�3RO\ P HUH�] X�HUZDUWHQGHU�( IIHNW��' DV�&RSRO\ P HUH�� � D�ZHLVW�SUR�0 DNURP ROHN• O�

GLH�K| FKVWH�=DKO�YRQ�DQ�GLH�3RO\ P HUNHWWH�JHEXQGHQHQ� / DGXQJVWUl JHUQ�DXI�� ,P �8QWHUVFKLHG� ] X�HLQHP �

QLHGHUP ROHNXODUHQ� ( OHNWURO\ W� N| QQHQ� VLFK� GLHVH� SRO\ P HUJHEXQGHQHQ� JOHLFKVLQQLJHQ� / DGXQJVWUl JHU� LQ�

/ | VXQJ�QLFKW�GXUFK� ' LIIXVLRQ�DXV�GHP �: HJH�JHKHQ��( V�NRP P W�LQ�DOOHQ�&RSRO\ P HUHQ�GHU�XQWHUVXFKWHQ�

5HLKH�LQ� / | VXQJ�GXUFK�GLH�6ROYDWDWLRQ�XQG�GLH� ' LIIXVLRQ�GHU�QLHGHUP ROHNXODUHQ�+H[ DIOXRURSKRVSKDWD�

QLRQHQ�] X�HLQHU�LQWUDP ROHNXODUHQ�HOHNWURVWDWLVFKHQ�$EVWR‰XQJ�GHU�NDWLRQLVFKHQ�6HLWHQJUXSSHQ��2 IIHQ�

VLFKWOLFK� HUODXEW� MHGRFK� GLH� JHULQJHUH� . RQ] HQWUDWLRQ� DQ� / DGXQJVWUl JHUQ� HQWODQJ� GHU� 3RO\ P HUNHWWH� LQ�

GHQ� &RSRO\ P HUHQ� GHU� =XVDP P HQVHW] XQJ� � � � � �� � � � � � XQG� � � � � � DXFK� LP � XQSRODUHUHQ� / | VXQJVP LWWHO�

' LFKORUP HWKDQ� GLH� $QQDKP H� HLQHU� �DXIJHZHLWHWHQ� � . RQIRUP DWLRQ� P LW� DXVUHLFKHQGHP � $EVWDQG� GHU�

JOHLFKVLQQLJHQ� / DGXQJHQ�� : LH� DXV� GHP � OLQNHQ� * UDSKHQ� GHU� $EE�� � � � HUVLFKWOLFK�� ZHUGHQ� LQ� ' LFKORU�

P HWKDQ� DXFK� I• U� GLH� ( [ WLQNWLRQVNRHIIL] LHQWHQ� GHU� &RSRO\ P HUH� GHU� =XVDP P HQVHW] XQJ� � � � � �� � � � � � XQG�

� � � � � JHULQJI• JLJH� 8QWHUVFKLHGH� EHREDFKWHW�� ' LH� ,QWHQVLWl W� GLHVHU� $EVRUSWLRQ� VWHLJW� GDEHL� P LW� DEQHK�

P HQGHP � $QWHLO� DQ� LRQLVFKHU� 6WUXNWXU� LP � 3RO\ P HUHQ�� ' D� GHU� 8QWHUVFKLHG� LQ� $FHWRQLWULO� HWZDV� ZHQLJHU�

DXVJHSUl JW�LVW��N| QQWH�DXFK�GLHVH�$EVWXIXQJ�DXI�6ROYDWDWLRQVHIIHNWH� ] XU• FN] XI• KUHQ�VHLQ��6HKU�ZDKU�

VFKHLQOLFK� WULWW� DEHU� GDU• EHUKLQDXV� WDWVl FKOLFK� HLQH� JHULQJI• JLJH� $EZHLFKXQJ� GHU� &RSRO\ P HU] XVDP �

P HQVHW] XQJ� YRP � HLQJHVHW] WHQ� 0 RQRP HUYHUKl OWQLV� DXI�� $XV� GHP � OHLFKWHQ� 9HUVDW] � GHV� 5,� � XQG� 89�

' HWHNWRUVLJQDOV�LQ�* 3&�0 HVVXQJHQ�ZXUGH�EHUHLWV�JHVFKORVVHQ��GDVV�EHLP �$XIEDX�GHU�&RSRO\ P HUH�GHU�

( LQEDX� GHU� %HQ] RWKLD] ROLXP P RQRP HUH� OHLFKW� YRU� GHP � YRQ� 0 0 $� EHYRU] XJW� ZLUG�� ' LHV� VROOWH� QLFKW� QXU�

] X� HLQHU� KHWHURJHQHQ� =XVDP P HQVHW] XQJ� GHU� 3RO\ P HUNHWWHQ� P LW� YHUP HKUWHP � $XIWUHWHQ� GHU� LRQLVFKHQ�

6WUXNWXU�LQ�Ol QJHUHQ� . HWWHQ��VRQGHUQ��GD�NHLQ�YROOVWl QGLJHU�8P VDW] �HUUHLFKW�ZLUG��DXFK� ] X�HLQHU�OHLFK�

WHQ�$EZHLFKXQJ�GHU�* HVDP W] XVDP P HQVHW] XQJ�GHV�&RSRO\ P HUHQ�YRP �HLQJHVHW] WHQ�0 RQRP HUYHUKl OWQLV�

] XJXQVWHQ�GHV�LRQLVFKHQ�0 RQRP HUV�I• KUHQ��8P �P LW�GHQ�89�0 HVVXQJHQ�LQ�( LQNODQJ�] X�VWHKHQ��P • VVWH�

GLHVH�$EZHLFKXQJ�LP �EHWUDFKWHWHQ�0 ROHQEUXFKEHUHLFK�P LW�VLQNHQGHP �0 ROHQEUXFK�GHV�LRQLVFKHQ�%HQ�

] RWKLD] ROLXP P RQRP HUV� LQ� GHU� 0 RQRP HUP LVFKXQJ� ] XQHKP HQ�� ' DV� &RSRO\ P HULVDWLRQVYHUKDOWHQ� GHU�

YHUZHQGHWHQ�0 RQRP HUSDDUXQJ�ZXUGH�LP �5DKP HQ�GLHVHU�$UEHLW�MHGRFK�QLFKW�Ql KHU�XQWHUVXFKW��
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� �� � : LUNVDP NHLW� GHU� %HQ] RWKLD] ROLXP VDO] H� DOV� ODWHQWH� NDWLRQLVFKH�

, QLWLDWRUHQ�

,Q�YRUDQJHJDQJHQHQ�. DSLWHOQ�ZXUGH�GLH�HUIROJUHLFKH�6\ QWKHVH�XQG�&KDUDNWHULVLHUXQJ�YRQ�YHUVFKLHGHQ�

VXEVWLWXLHUWHQ� 1�TXDWHUQl UHQ�� QLHGHUP ROHNXODUHQ� XQG� SRO\ P HUJHEXQGHQHQ� %HQ] RWKLD] ROLXP �

. RP SOH[ VDO] HQ� EHVFKULHEHQ�� ' LH� ( LQI• KUXQJ� YRQ� 6XEVWLWXHQWHQ� HUIROJWH� KDXSWVl FKOLFK� LQ� +LQEOLFN� DXI�

HLQH� %HHLQIOXVVXQJ� GHU� 89� VSHNWURVNRSLVFKHQ� $EVRUSWLRQVFKDUDNWHULVWLND�� ( V� NRQQWH� JH] HLJW� ZHUGHQ��

GDVV� GXUFK� GLH� 6XEVWLWXWLRQ� MH� QDFK� 6XEVWLWXHQW� HLQH� JHULQJI• JLJH� ELV� DXVJHSUl JWH� EDWKRFKURP H� 9HU�

VFKLHEXQJ�GHV�$EVRUSWLRQVP D[ LP XP V�HUUHLFKW�ZLUG�� ( V�JDOW�QXQ�GLH� ( LJQXQJ�GHU�KHUJHVWHOOWHQ�QLHGHU�

P ROHNXODUHQ� XQG� SRO\ P HUJHEXQGHQHQ� %HQ] RWKLD] ROLXP VDO] H� DOV� SKRWRNDWLRQLVFKH� E] Z �� WKHUP LVFKH�

,QLWLDWRUHQ� I• U� GLH� NDWLRQLVFKH� 3RO\ P HULVDWLRQ� YRQ� ( SR[ LGHQ� ] X� XQWHUVXFKHQ� XQG� ] X� HUXLHUHQ�� RE� XQG�

ZHOFKH�=XVDP P HQKl QJH�] ZLVFKHQ�6WUXNWXU�XQG�,QLWLDWRUZLUNVDP NHLW�EHVWHKHQ���

) • U�%HVWUDKOXQJHQ�DXI�GHU�RSWLVFKHQ�%DQN�Z XUGH�HLQH�� � � � : �4 XHFNVLOEHUGDP SI� . XU] ERJHQODP SH�+%2 �

� � � � : � � �GHU�) LUP D�2 VUDP �LQ�HLQHP �* HKl XVH�$�� � � � �GHU�) LUP D�37,�P LW�) RNXVVLHUYRUULFKWXQJ�XQG�: DV�

VHUN• KOXQJ�YHUZHQGHW��$EE��� � �] HLJW�GDV�( P LVVLRQVVSHNWUXP �GLHVHU�/ DP SH��
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8P �GDV� ( P LVVLRQVVSHNWUXP �GHU� / DJH�GHU�ODQJZHOOLJVWHQ�$EVRUSWLRQVEDQGHQ� ] ZLVFKHQ� � � � �ELV� � � � �QP �

LQ� GHQ� ] X� XQWHUVXFKHQGHQ� %HQ] RWKLD] ROLXP VDO] HQ� DQ] XSDVVHQ� XQG� GLH� $EVWUDKOXQJ� YRQ� : l UP HVWUDK�

OXQJ�] X�P LQLP LHUHQ��ZXUGHQ�GHU�/ DP SH�HLQ�,5� ) LOWHU�� : DVVHU� �XQG�. DQWHQILOWHU�� 2 ULHO�: * � � � � ��8* � � � � �

YRUJHVHW] W��$EE��� � � ���
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: LH� DXV� $EE�� � � � HUVLFKWOLFK�� NRQQWH� P LW� GHU� . RP ELQDWLRQ� GLHVHU� ) LOWHU� GLH� +DXSWDEVWUDKOXQJ� GHU� +%2 �

/ DP SH�DXI�GHQ�%HUHLFK�] ZLVFKHQ�FD�� � � � �ELV� � � � �QP �EHVFKUl QNW�ZHUGHQ�� ' LH�/ HLVWXQJ�GHU�/ DP SH�OLH‰�

VLFK�• EHU�HLQH�5HJHOHLQKHLW�/ 36�� � � ; �GHU�) LUP D�37,�VWHXHUQ�� ' LH�. RQVWDQ] �GHU�/ LFKWLQWHQVLWl W�Z l KUHQG�

GHV�9HUVXFKV�XQG�I• U�9HUVXFKVUHLKHQ�XQWHUHLQDQGHU�Z XUGH�P LWWHOV�HLQHV�3RZHUP HWHUV�• EHUSU• IW��

$OOH�LQ�GHQ�Ql FKVWHQ� . DSLWHOQ�EHVFKULHEHQHQ�%HVWUDKOXQJHQ�ZXUGHQ��VRZHLW�QLFKW� DXVGU• FNOLFK�DQGHUV�

HUZ l KQW��DXI�GHU�RSWLVFKHQ�%DQN�LP �) RNXV�GLHVHU�/ DP SH�GXUFKJHI• KUW��

�

� �� �� � 9HUIROJXQJ � GHU� SKRWRNDWLRQLVFKHQ� ( SR[ LGSRO\ P HULVDWLRQ� P LWWHOV� , 5 �

6SHNWURVNRSLH�

' LH� F\ FOLVFKH� 2 [ LUDQVWUXNWXU� YRQ� ( SR[ LGHQ� XQG� GLH� $ON\ OHWKHUVWUXNWXUHQ� YRQ� 3RO\ HSR[ LGHQ� ZHLVHQ� LP �

,5�%HUHLFK� GHV� HOHNWURP DJQHWLVFKHQ� : HOOHQVSHNWUXP V� I• U� GLH� MHZHLOLJH� 6WUXNWXU� FKDUDNWHULVWLVFKH�� DXI�

GLH� &�2 �9DOHQ] VFKZLQJXQJ� ] XU• FN] XI• KUHQGH� $EVRUSWLRQHQ� DXI�� ' DKHU� HUP | JOLFKW� GLH� ,5�

6SHNWURVNRSLH�SULQ] LSLHOO�GLH�9HUIROJXQJ�GHU�LQ�GLHVHP �) DOO�GXUFK�%HVWUDKOXQJ�DXVJHO| VWHQ�NDWLRQLVFKHQ�

3RO\ P HULVDWLRQ�HLQHV� ( SR[ LGHV�� ,Q�9RUYHUVXFKHQ�VWHOOWH�VLFK�KHUDXV��GDVV� GDV�VHKU�UHDNWLYH�0 RQRHSR�

[ LG� &\ FORKH[ HQR[ LG� � � � �� &+2 � � I• U� HLQH� 9HUIROJXQJ� GHU� 3RO\ P HULVDWLRQ� P LW� GHU� YHUZHQGHWHQ�� LP � IRO�

JHQGHQ� Ql KHU� EHVFKULHEHQHQ� 0 HVVDQRUGQXQJ� XQJHHLJQHW� ZDU�� ( V� Z XUGH� GDKHU� GDV� UHDNWLRQVWUl JHUH�

0 RQRHSR[ LG�* O\ FLG\ OSKHQ\ OHWKHU�� � � ��* 3( � �YHUZHQGHW��$EE��� � � ���

2

2
2

� �

� �

�
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8P � HLQHQ� 9HUJOHLFK� GHU� I• U� GLH� YHUVFKLHGHQHQ� 1�TXDWHUQl UHQ� %HQ] RWKLD] ROLXP VDO] H� HUKDOWHQHQ� 0 HVV�

UHLKHQ� ] X� HUODXEHQ�� LVW� QHEHQ� GHU� . RQVWDQ] � GHU� / LFKWLQWHQVLWl W� Z l KUHQG� GHV� 9HUVXFKV� XQG� I• U� 9HU�

VXFKVUHLKHQ� XQWHUHLQDQGHU� DXFK� GLH� 9HUZHQGXQJ� P | JOLFKVW� H[ DNW� JOHLFK� NRQ] HQWULHUWHU� / | VXQJHQ� ] X�

JHZ l KUOHLVWHQ�� ' LH� ,QLWLDWRUVDO] H�ZXUGHQ�] XU�+HUVWHOOXQJ�YRQ� � �� �� � �E] Z �� � �P RO�SUR] HQWLJHQ� / | VXQJHQ�
P LW�HLQHU�$' � � =�$XWREDODQFH�GHU�) LUP D�3HUNLQ�( OP HU�� � �� � � �±� � �� � � �P J� �H[ DNW�HLQJHZRJHQ�XQG�LQ�GHU�

EHUHFKQHWHQ� 0 HQJH� * 3( � JHO| VW�� 0 LW� ] ZHL� 7URSIHQ� GLHVHU� 0 RQRP HU�,QLWLDWRU� 0 LVFKXQJHQ� ZXUGH� ] ZL�
VFKHQ� ] ZHL�3RO\ SURS\ OHQIROLHQ�GHU� ' LFNH� � � � �mP �HLQ� ) O• VVLJNHLWVILOP �HU] HXJW�� 89�$EVRUSWLRQVVSHNWUHQ�

GHU� ) LOP H� ] ZLVFKHQ� 33� ) ROLHQ� NRQQWHQ� P LW� HLQHU� VSH] LHOOHQ� 3UREHQKDOWHUXQJ� DXI� HLQHP � 89� � � � � � 3&�

6SHNWURP HWHU�DXIJHQRP P HQ�ZHUGHQ�� ' XUFK�9HUJOHLFK�GLHVHU�89�$EVRUSWLRQVP HVVXQJHQ�P LW�GHU�0 HV�

VXQJ�HLQHU� � � Í Î �P RODUHQ� / | VXQJ�HLQHV�%HQ] RWKLD] ROLXP VDO] HV�LQ� * 3( �LQ� . • YHWWH�NRQQWH��XQWHU�GHU�$Q�

QDKP H�HLQHV�JOHLFKHQ�P RODUHQ� ( [ WLQNWLRQVNRHIIL] LHQWHQ�e�LP � ) LOP �ZLH�LQ� . • YHWWH�� • EHU�G�  � $�Fe� � $�  �

VSHNWUDOHV�$EVRUSWLRQVP D‰��F� �. RQ] HQWUDWLRQ��G� �6FKLFKWGLFNH� �GLH�' LFNH�GHV�HU] HXJWHQ�) O• VVLJNHLWV�
ILOP V� ] X� FD�� � � � mP � EHVWLP P W� ZHUGHQ�� $EE�� � � � ] HLJW� EHLVSLHOKDIW� GDV� 89�$EVRUSWLRQVVSHNWUXP � HLQHU�

/ | VXQJ� YRQ� � � P RO� � � 1 �%HQ] \ O� � �SKHQR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � L� � LQ� * 3( � DOV� ) LOP �

] ZLVFKHQ�33� ) ROLHQ�� ' DV�6SHNWUXP �ZXUGH�JHJHQ�HLQHQ�) LOP �YRQ�* 3( � ] ZLVFKHQ�33� ) ROLHQ�DOV�5HIHUHQ] �

VSHNWUXP �DXIJHQRP P HQ��
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' HU� ) O• VVLJNHLWVILOP � ] ZLVFKHQ�33� ) ROLHQ�ZXUGH�DXI�HLQHP � ,5�5DKP HQ�EHIHVWLJW�XQG�LP � ) RNXV�GHU�+%2 �

/ DP SH� EHVWUDKOW�� 0 LW� GHU� YHUZHQGHWHQ� ,QVWUXP HQWLHUXQJ� ZDU� HV� Q| WLJ�� GLH� 3UREH� ] XU� $XIQDKP H� YRQ�

,5�6SHNWUHQ� DXV� GHP � 6WUDKOHQJDQJ� GHU� 89� / DP SH� ] X� HQWIHUQHQ�� =XU� 9HUIROJXQJ� GHU� 3RO\ P HULVDWLRQ�

ZXUGHQ� ,5�6SHNWUHQ� � MHZHLOV� � � � 6FDQV� �GHU� ) LOP H�LQ�UHJHOP l ‰LJHQ�=HLWDEVWl QGHQ� P LWWHOV�HLQHV� � � ' ; &�

6SHNWURP HWHUV� GHU� ) LUP D� 1LFROHW� JHJHQ� ] ZHL� 33� ) ROLHQ� DOV� %DFNJURXQG� DXIJHQRP P HQ�� ) • U� GLH� %DFN�

JURXQGP HVVXQJ�ZXUGHQ�MHZHLOV�GLH�VSl WHU�LQ�GHU�%HVWUDKOXQJ�HLQJHVHW] WHQ�) ROLHQ�YHUZHQGHW��$XV�$EE��

� � ��GLH�HLQ�DOV�%DFNJURXQGVSHNWUXP �YHUZHQGHWHV�,5�6SHNWUXP �GHU�3RO\ SURS\ OHQIROLHQ� ] HLJW��JHKW�KHU�

YRU��GDVV�HLQLJH�GHU�$EVRUSWLRQHQ�I• U�GLH�JHZ l KOWH�( P SILQGOLFKNHLW�GHV�6SHNWURP HWHUV�] X�LQWHQVLY�VLQG��
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%HL� $XIWUHWHQ� HLQHV� 6LJQDODXVVFKODJV� • EHU� GLH� ( P SILQGOLFKNHLWVJUHQ] H� GHV� 6SHNWURP HWHUV� NDQQ� GHU�

%DFNJURXQG� QLFKW�VLQQYROO� YRP �DNWXHOO�JHP HVVHQHQ�6SHNWUXP �DEJH] RJHQ�ZHUGHQ�XQG�HV� NRP P W� ] XP �

$XIWUHWHQ� YRQ� 6SLNHV� LQ� GLHVHQ� %HUHLFKHQ� GHU� VXEWUDKLHUWHQ� 6SHNWUHQ� � VLHKH� ] �%�� $EE�� � � �� 6SLNH� EHL�

� � � �FP Í!T � ��

=XU� 9HUGHXWOLFKXQJ� W\ SLVFKHU� EHREDFKWHWHU� %DQGHQHQWZLFNOXQJHQ� VLQG� LQ� $EE�� � � � LQ� hEHUODJHUXQJ�

$XVVFKQLWWH� DXV� GHQ� Z l KUHQG� GHU� %HVWUDKOXQJ� HLQHU� � � P RO� � � / | VXQJ� YRQ� 1�%HQ] \ O� � �
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SKHQR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � L� �LQ� * 3( � ] ZLVFKHQ�33� ) ROLHQ�LQ�UHJHOP l ‰LJHQ�=HLWDE�

VWl QGHQ�DXIJHQRP P HQHQ��VXEWUDKLHUWHQ�,5�6SHNWUHQ�GDUJHVWHOOW��
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,Q�URWHU� ) DUEH�GDUJHVWHOOW�LVW�GDV� ,5�$EVRUSWLRQVVSHNWUXP �GHU� / | VXQJ� YRU�%HJLQQ�GHU�%HVWUDKOXQJ�� ( V�

ODVVHQ� VLFK� LQ� GLHVHP � 6SHNWUXP � DXIJUXQG� GHU� JHULQJHQ� . RQ] HQWUDWLRQ� NHLQH� GHP � ,QLWLDWRUVDO] � � � L� ] X�

] XRUGQHQGHQ�$EVRUSWLRQHQ�HUNHQQHQ��$Q�GHU� ( QWZLFNOXQJ�GHU�HQWVSUHFKHQGHQ�%DQGHQ�LVW�GHXWOLFK� ] X�

HUNHQQHQ��GDVV�HV�LP �9HUODXI�GHU�%HVWUDKOXQJ� ] X�HLQHP �$EEDX�GHU�F\ FOLVFKHQ�2 [ LUDQVWUXNWXU�GHV�0 R�

QRHSR[ LGHV�XQG�] X�HLQHP �$XIEDX�YRQ�DF\ FOLVFKHQ�$ON\ OHWKHUVWUXNWXUHQ��ZLH�VLH�LQ�GHU�+DXSWNHWWH�HLQHV�

3RO\ HWKHUV�] X�ILQGHQ�VLQG��NRP P W��

=XU� ( UVWHOOXQJ� YRQ� =HLW�8P VDW] � . XUYHQ� ZXUGH� LQQHUKDOE� HLQHU� 9HUVXFKVUHLKH� I• U� HLQ� YRU� %HJLQQ� GHU�

%HVWUDKOXQJ�DXIJHQRP P HQHV�,5�6SHNWUXP �XQG�I• U�MHGHV�Z l KUHQG�GHU�%HVWUDKOXQJ�DXIJHQRP P HQH�,5�

6SHNWUXP � GDV� 3HDNIOl FKHQLQWHJUDO� GHU� %DQGH� HLQHU� &�2 �9DOHQ] VFKZLQJXQJ� GHV� 2 [ LUDQULQJHV� LP � %H�

UHLFK�YRQ�FD��� � � � � � � �FP Í!T �HUP LWWHOW�XQG�] XP �$XVJOHLFK�YRQ�,QWHQVLWl WVVFKZDQNXQJHQ�] XQl FKVW�MHZHLOV�

GXUFK�GDV�3HDNIOl FKHQLQWHJUDO�GHU�GXUFK�GLH�%HVWUDKOXQJ�QLFKW�EHHLQIOXVVWHQ�DURP DWLVFKHQ�RXW�RI�SOD�

QH�&�+� ' HIRUP DWLRQVVFKZLQJXQJVEDQGH�LP �%HUHLFK�YRQ�� � � � � � � �FP Í!T �GLYLGLHUW��$XV�GLHVHQ�UHGX] LHUWHQ�

3HDNIOl FKHQ� NDQQ� QDFK� �$ m �$ n � � $ m � [ � � � � � �P LW� $ m �  � UHGX] LHUWH� 3HDNIOl FKH� YRU� %HJLQQ� GHU� %HVWUDKOXQJ��

$ n �  � UHGX] LHUWH� 3HDNIOl FKH� ] XP � =HLWSXQNW� W� GHU� %HVWUDKOXQJ� � GHU� 3RO\ P HULVDWLRQVXP VDW] � LQ� 3UR] HQW�

] XP �=HLWSXQNW�W�DXV�GHP �] XP �HQWVSUHFKHQGHQ�=HLWSXQNW�JHP HVVHQHQ�,5�6SHNWUXP �HUP LWWHOW�ZHUGHQ��

1DFK�GLHVHP �9HUIDKUHQ�Z XUGH�GLH�3RO\ P HULVDWLRQ�YRQ�* 3( �XQWHU�9HUZHQGXQJ�GHU�YHUVFKLHGHQ�VXEVWL�

WXLHUWHQ� 1�TXDWHUQl UHQ�� QLHGHUP ROHNXODUHQ� XQG� SRO\ P HUJHEXQGHQHQ� %HQ] RWKLD] ROLXP VDO] H� DOV� SKRWR�

NDWLRQLVFKH�,QLWLDWRUHQ�P LWWHOV�,5�6SHNWURVNRSLH�XQWHUVXFKW�XQG�DXV�GHQ�,5�6SHNWUHQ�=HLW�8P VDW] �. XU�

YHQ�HUP LWWHOW��

�

�

�
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� �� �� �� � 1 LHGHUP ROHNXODUH�%HQ] RWKLD] ROLXP GHULYDWH�

( V� ZXUGH� ] XQl FKVW� GLH� ( LJQXQJ� GHU� KHUJHVWHOOWHQ� YHUVFKLHGHQ� VXEVWLWXLHUWHQ� QLHGHUP ROHNXODUHQ� 1 �

%HQ] \ OEHQ] RWKLD] ROLXP VDO] H�DOV�,QLWLDWRUHQ�I• U�GLH�SKRWRNDWLRQLVFKH�3RO\ P HULVDWLRQ�YRQ�* 3( �P LW�GHU�LP �

YRUDQJHJDQJHQHQ� $EVFKQLWW� EHVFKULHEHQHQ� 0 HWKRGH� XQWHUVXFKW�� $EE�� � � � ] HLJW� GLH� DXV� GHQ� ,5�

6SHNWUHQ�HUP LWWHOWHQ�=HLW�8P VDW] � . XUYHQ�I• U�GLH�3KRWRSRO\ P HULVDWLRQ�GLHVHV�0 RQRP HUV�XQWHU�9HUZHQ�

GXQJ� YRQ� � � P RO� � � GHV� HQWVSUHFKHQGHQ� %HQ] RWKLD] ROLXP VDO] HV�� ' LH� 9HUELQGXQJ� 1�%HQ] \ O� � �

KH[ R\ OR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � I � � HUZLHV� VLFK� DOV� QLFKW� DXVUHLFKHQG� LQ� * 3( � O| VOLFK�

XQG�ZXUGH�GDKHU�QLFKW�XQWHUVXFKW��
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( V�LVW� ] XQl FKVW� IHVW] XVWHOOHQ��GDVV�DOOH�DOV� ,QLWLDWRUHQ� HUSUREWHQ�%HQ] RWKLD] ROLXP VDO] H�EHL�%HVWUDKOXQJ�

] X� HLQHU� 3RO\ P HULVDWLRQ� GHV� * 3( � I• KUWHQ�� %LV� DXI� GLH� GXUFK� 1� �S�1LWUREHQ] \ O�EHQ] RWKLD] ROLXP KH[ D�

IOXURSKRVSKDW� � � � D� � DXVJHO| VWH� 3RO\ P HULVDWLRQ� �GXQNHOEODXH� . XUYH� � ZXUGHQ� LQ� GHQ� 3RO\ P HULVDWLRQHQ�

P D[ LP DOH� 8P Vl W] H� YRQ� XP � � � � � � HUUHLFKW�� %HL� 9HUZHQGXQJ� YRQ� � � D� E] Z �� 1 �

%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURDQWLP RQDW� � � � D� � DOV� 3KRWRLQLWLDWRU� WUDW� ] X� %HJLQQ� GHU� %HVWUDKOXQJ�

DX‰HUGHP �HLQH�VHKU�DXVJHSUl JWH�,QGXNWLRQVSHULRGH�DXI��

' LH� ( LQI• KUXQJ�HLQHU�DX[ RFKURP HQ� * UXSSH� I• KUWH��ZLH�LQ� . DSLWHO� � �� �� �GDUJHVWHOOW��LP � ) DOO�GHU� ( LQI• K�

UXQJ�YRQ�( WKHUJUXSSLHUXQJHQ�DP �%HQ] RWKLD] ROLXP V\ VWHP �] X�HLQHU�GHXWOLFKHQ�EDWKRFKURP HQ�9HUVFKLH�

EXQJ�GHV�ODQJZHOOLJVWHQ�89�$EVRUSWLRQVP D[ LP XP V�LP �9HUJOHLFK�] XU�/ DJH�LP �89�6SHNWUXP �GHV�XQVXE�

VWLWXLHUWHQ� 1�%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWHV�� $XV� $EE�� � � �� GLH� GHQ� =HLWUDXP � � � ELV� � � � �

VHF� GHU� $EE�� � � � YHUJU| ‰HUW� GDUVWHOOW�� LVW� ] X� HQWQHKP HQ�� GDVV� VLFK� GLHVH� 9HUEHVVHUXQJ� GHU� VSHNWUDOHQ�

$QWZRUW�GHU�,QLWLDWRUHQ�RIIHQVLFKWOLFK�DXI�GLH�* HVFKZLQGLJNHLW�GHU�( SR[ LGSRO\ P HULVDWLRQ�DXVZLUNW��
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Â�Ã Ä�Å�ÆÈÇ<É�Ê Ã Ë7Ã Ì ÍÈÎ�Ï�Ð Î�Ï�Î7ÑÈÉ7Ò�Å�ÆÈÇÈÎ7Ó Ô�Ì Õ7ÇÈÎ•Ê Ì Ö�×¨Ø�Ù�Ë2Ú Û7Ü�Ý�Þ

Â�Ã Ä�Å�ÆÈÇ<É�Ê Ã Ë7Ã ×XÅ7Ó Ô�Î7ÑÈÉ7Ò�Å�ÆÈÇÈÎ7Ó Ô�Ì Õ7ÇÈÎ•Ê Ì Ö�×¨Ø�Ù�Ë2Ú Û7Ü�ßÈÞ

Â�Ã Ä�Å�ÆÈÇ<É�Ê Ã Ë7Ã Ï�Ô�Å�Æ�Î7ÑÈÉ7Ò�Å�ÆÈÇÈÎ7Ó Ô�Ì Õ7ÇÈÎ•Ê Ì Ö�×¨Ø�Ù�Ë2Ú Û7Ü�Ì Þ

Â�Ã Ä�Å�ÆÈÇ<É�Ê Ò�Å�ÆÈÇÈÎ7Ó Ô�Ì Õ7ÇÈÎ•Ê Ì Ö�×¨Ø�Ù�Ë2Ú Û7Ü�Õ�Þ

Â�Ã Ä�Å�ÆÈÇ<É�Ê Ã Ë7Ã Ò�Å�ÆÈÇÈÎ7É�Ê Î7ÑÈÉ7Ò�Å�ÆÈÇÈÎ7Ó Ô�Ì Õ7ÇÈÎ•Ê Ì Ö�×¨Ø�Ù�Ë2Ú Û7Ü�à�Þ

Â�Ã Ä�Å�ÆÈÇ<É�Ê Ã Ë7Ã Ô�Å7ÑÈÉ�Ê Î7ÑÈÉ7Ò�Å�ÆÈÇÈÎ7Ó Ô�Ì Õ7ÇÈÎ•Ê Ì Ö�×¨Ø�Ù�Ë2Ú Û7Ü�Å�Þ

Â�Ã Ä�Å�ÆÈÇ<É�Ê Ò�Å�ÆÈÇÈÎ7Ó Ô�Ì Õ7ÇÈÎ•Ê Ì Ö�×âá�Ò•Ù�Ë2Ú Û�ã7Õ�Þ

Â�Ã Ú ÏÈÃ ÂKÌ Ó Ð Î�Ò�Å�ÆÈÇ<É�Ê Þ Ò�Å�ÆÈÇÈÎ7Ó Ô�Ì Õ7ÇÈÎ•Ê Ì Ö�×¨Ø�Ù�Ë2Ú ä�å7Õ�Þ
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,Q� GHQ� GXUFK� GLH� YHUVFKLHGHQHQ� ( WKHUGHULYDWH� DXVJHO| VWHQ� 3KRWRSRO\ P HULVDWLRQHQ� ZXUGH�� P LW� $XV�

QDKP H�GHU� � �+H[ \ OR[ \ YHUELQGXQJ� � � H��HLQH�GHXWOLFK�UDVFKHUH�=XQDKP H�GHV�3RO\ P HULVDWLRQVXP VDW] HV�

EHREDFKWHW� DOV� EHL� ,QLWLLHUXQJ� GXUFK� GLH� XQVXEVWLWXLHUWH� 9HUELQGXQJ� � � D�� 9RQ� GHQ� XQWHUVXFKWHQ� QLH�

GHUP ROHNXODUHQ�%HQ] RWKLD] ROLXP VDO] HQ�HUZLHV�VLFK�GDV�� � ,VRSURSR[ \ GHULYDW�� � G�DOV�HIIHNWLYVWHU�,QLWLD�

WRU� ] XU� 3KRWRSRO\ P HULVDWLRQ� YRQ� * 3( �� ' LHVH� 9HUELQGXQJ� ZLHV� LQ� 89�$EVRUSWLRQVP HVVXQJHQ� DXFK� GDV�

HQHUJLHl UP VWH�ODQJZHOOLJVWH�$EVRUSWLRQVP D[ LP XP �DXI�� ' HU�8QWHUVFKLHG�] ZLVFKHQ�0 HVVUHLKHQ�] XU�* 3( �

3KRWRSRO\ P HULVDWLRQ�XQWHU�9HUZHQGXQJ�YRQ�� � F�XQG�� � L�ZDU��ZLH�HV�DXFK�GLH�EHLGHQ�I• U�GLHVH�,QLWLD�

WRUHQ� LQ� $EE�� � � � GDUJHVWHOOWHQ� 0 HVVUHLKHQ� YHUGHXWOLFKHQ�� JHULQJ� XQG� QLFKW� ] X� � � � � � � UHSURGX] LHUEDU��

' LH�0 HVVJHQDXLJNHLW�GHU�JHZ l KOWHQ�0 HWKRGLN�UHLFKW�QLFKW�DXV��XP � ] X�HQWVFKHLGHQ�ZHOFKHU�GHU�EHLGHQ�

,QLWDWRUHQ� GHU� HIIHNWLYHUH� LVW�� : LUG� DQJHQRP P HQ�� GDVV� I• U� GLH� EHWUDFKWHWHQ� 9HUELQGXQJHQ� WDWVl FKOLFK�

HLQ� GLUHNWHU� =XVDP P HQKDQJ� ] ZLVFKHQ� GHU� $EVRUSWLRQVFKDUDNWHULVWLN� XQG� GHU� ,QLWLDWRUHIIHNWLYLWl W� EH�

VWHKW��VR�LVW�GLHV�QLFKW�ZHLWHU�YHUZXQGHUOLFK��GD� � � F�XQG� � � L�HLQ�ODQJZHOOLJVWHV�$EVRUSWLRQVP D[ LP XP �

EHL� � IDVW� �LGHQWLVFKHU� : HOOHQOl QJH�P LW� � IDVW� �LGHQWLVFKHP � ( [ WLQNWLRQVNRHIIL] LHQWHQ�EHVLW] HQ� �VLHKH�$EE��

� � �E] Z ��7DEHOOH�� �LQ�. DSLWHO�� �� �� � ��

' LH� LQ� $EE�� � � � GDUJHVWHOOWHQ� =HLW�8P VDW] �$XIWUDJXQJHQ� QDFK� HUVWHU� 2 UGQXQJ� VLQG� LP � ) DOO� GHU� * 3( �

3KRWRSRO\ P HULVDWLRQ�XQWHU�9HUZHQGXQJ�GHU�,QLWLDWRUHQ�� � D�� � � F� H��XQG� � � J �LP �$QIDQJVEHUHLFK�OLQH�

DU��ZHLVHQ�MHGRFK�P LW�$XVQDKP H�YRQ�� � G�YRU�GHP �OLQHDUHQ�%HUHLFK�HLQH�P LW�DEQHKP HQGHU�* HVFKZLQ�

GLJNHLWVNRQVWDQWH�] XQHKP HQG�DXVJHSUl JWH�,QGXNWLRQVSHULRGH�DXI���
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' LH� DEQHKP HQGH� $QIDQJVJHVFKZLQGLJNHLW� LQ� GHU� 5HLKH� � � G� ! � � � F� ! � � � � L� � ! � � � D� NDQQ� LP � 5DKP HQ�

GHU� 0 HVVJHQDXLJNHLW� P LW� GHU� / DJH� GHV� ODQJZHOOLJVWHQ� $EVRUSWLRQVP D[ LP XP V� GLHVHU� ,QLWLDWRUHQ� EHL�

] XQHKP HQG� N• U] HUHU� : HOOHQOl QJH� NRUUHOLHUW� ZHUGHQ�� $XIJUXQG� GHU� LP P HU� JHULQJHUHQ� $XVQXW] XQJ� GHU�

GXUFK� GLH� +%2 � / DP SH� DEJHVWUDKOWHQ� / LFKWLQWHQVLWl W� ZLUG� EHL� JOHLFKHU� ,QLWLDWRUVDO] NRQ] HQWUDWLRQ� HLQ�

LP P HU� JHULQJHUHU� $QWHLO� GHV� ,QLWLDWRUV� DQJHUHJW� XQG� VRP LW� ] HUIl OOW� DXFK� HLQ� ] XQHKP HQG� JHULQJHUHU�

$QWHLO� XQWHU� %LOGXQJ� GHU� HIIHNWLYHQ� NDWLRQLVFKHQ� ,QLWLDWRUVSH] LHV�� ' LH� HIIHNWLYH� ,QLWLDWRUNRQ] HQWUDWLRQ�

VLQNW�DOVR�LQ�GHU�REHQ�DXIJHI• KUWHQ�5HLKH��ZDV�GLH�DEQHKP HQGH�$QIDQJVJHVFKZLQGLJNHLW�GHU�3RO\ P H�

ULVDWLRQ� HUNOl UW�� ' LHVH� hEHUOHJXQJ� VHW] W� QDW• UOLFK� YRUDXV�� GDVV� GLH� 4 XDQWHQDXVEHXWH� LQ� GHU� * HQHULH�

UXQJ�GHU�LQLWLLHUHQGHQ�6SH] LHV�XQG�GLH�$UW�GHU�LQLWLLHUHQGHQ�6SH] LHV�QLFKW�GXUFK�GLH�6WUXNWXU�GHV�%HQ�

] RWKLD] ROLXP VDO] HV�EHHLQIOXVVW�ZLUG���

' LH� EHREDFKWHWHQ� ,QGXNWLRQVSHULRGHQ� N| QQWHQ� GXUFK� HLQH� YRUJHODJHUWH� 9HUQLFKWXQJVUHDNWLRQ� GHU� JH�

ELOGHWHQ� LQLWLLHUXQJVIl KLJHQ� NDWLRQLVFKHQ� 6SH] LHV� YHUXUVDFKW� ZHUGHQ�� ' D� GLH� . RQ] HQWUDWLRQ� DQ� : DVVHU�

E] Z �� DQGHUHU� QXNOHRSKLOHU� 9HUXQUHLQLJXQJHQ� LQ� GHQ� / | VXQJHQ� QLFKW� JUDYLHUHQG� YDULLHUHQ� VROOWH�� Z l UH�

GLH�/ l QJH�GHU�,QGXNWLRQVSHULRGH�GDQQ��EHL�JOHLFKHP �0 RQRP HU��DEKl QJLJ�YRQ�GHU�* HVFKZLQGLJNHLW��P LW�

GHU� GLH� LQLWLLHUHQGH� 6SH] LHV� DXV� GHP � HQWVSUHFKHQGHQ� %HQ] RWKLD] ROLXP GHULYDW� QDFKJHELOGHW� ZLUG� XQG�

VRP LW�OHW] WHQGOLFK�ZLHGHUXP �YRQ�GHU�$EVRUSWLRQVFKDUDNWHULVWLN�E] Z ��GHU�4 XDQWHQDXVEHXWH�LQ�GHU�3KR�

WRUHDNWLRQ�GHV�,QLWLDWRUVDO] HV��

' DV� %HQ] R\ OGHULYDW� � � J � Z HLVW� LQ� 89�$EVRUSWLRQVVSHNWUHQ� HLQ� ] ZDU� QXU� JHULQJI• JLJ� EDWKRFKURP � YHU�

VFKREHQHV��DEHU�LQWHQVLYHUHV�HQHUJLHl UP VWHV�$EVRUSWLRQVP D[ LP XP �DXI�DOV�GLH�XQVXEVWLWXLHUWH�9HUELQ�

GXQJ� � � D�� ( LQH� ( UNOl UXQJ� I• U�GLH�UHSURGX] LHUEDU�EHREDFKWHWH�JHULQJHUH�* HVFKZLQGLJNHLW�LQ�GHU�GXUFK�

� � J �DXVJHO| VWHQ�* 3( �3RO\ P HULVDWLRQ�N| QQWH�HLQH�JHULQJHUH�4 XDQWHQDXVEHXWH�LQ�GHU�* HQHULHUXQJ�GHU�

LQLWLDWLRQVIl KLJHQ� 6SH] LHV� VHLQ�� %HVRQGHUV� I• U� GDV� GHXWOLFK� DEZHLFKHQGH� 3RO\ P HULVDWLRQVYHUKDOWHQ� EHL�

9HUZHQGXQJ� YRQ� 1� �S�1LWUREHQ] \ O�EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � D� � LVW� HLQH� ZHVHQWOLFK� JH�

ULQJHUH� 4 XDQWHQDXVEHXWH� LQ� GHU� * HQHULHUXQJ� HLQHU� LQLWLLHUHQGHQ� 6SH] LHV� DOV� ( UNOl UXQJ� LQ� %HWUDFKW� ] X�

] LHKHQ�� %HL� %HVWUDKOXQJ� GHU� * 3( � ) LOP H� XQWHU� =XVDW] � GLHVHV� ,QLWLDWRUV� ZXUGH� HLQH� GHXWOLFKH� %UDXQIl U�

EXQJ�GHU�) LOP H�LP �EHVWUDKOWHQ�%HUHLFK�EHREDFKWHW��,P �89�$EVRUSWLRQVVSHNWUXP �GLHVHU�9HUELQGXQJ�WULWW�

GLUHNW� XQWHUKDOE� GHU� ODQJZHOOLJVWHQ� $EVRUSWLRQVEDQGH� XQG� GLHVH� DXFK� • EHUODJHUQG� HLQH� ] XVl W] OLFKH�
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%DQGH� DXI�� GLH� VLFK� LQ� GHQ� 6SHNWUHQ� GHU� DQGHUHQ� 1�TXDWHUQl UHQ� %HQ] RWKLD] ROLXP GHULYDWH� QLFKW� EHR�

EDFKWHQ� Ol VVW� �YJO�� $EE�� � � �� . DS� � �� �� � �� %HL� %HVWUDKOXQJ� P LW� GHU� +%2 � / DP SH� NRP P W� HV� QHEHQ� GHU�

( LQVWUDKOXQJ� LQ� GLH� ODQJZHOOLJVWH� $EVRUSWLRQVEDQGH� GDKHU� DXFK� ] XU� ( LQVWUDKOXQJ� LQ� GLHVH� YHUP XWOLFK�

GXUFK� GHQ� S�1LWUREHQ] \ OVXEVWLWXHQWHQ� DP � 6WLFNVWRII� YHUXUVDFKWH� %DQGH�� ' LH� 1LWUREHQ] \ OJUXSSLHUXQJ�

JHKW�LQ�) ROJH�RIIHQVLFKWOLFK�HLQH�SKRWRO\ WLVFKH�5HDNWLRQ�HLQ��GLH�] XP �$EEDX�GHV�,QLWLDWRUV��QLFKW�MHGRFK�

] XU� %LOGXQJ� HLQHU� LQLWLLHUXQJVIl KLJHQ� 6SH] LHV� I• KUW�� ,Q� GHU� / LWHUDWXU� Z XUGH� • EHU� GLH� 9HUZHQGXQJ� S�

1LWUREHQ] \ O�VXEVWLWXLHUWHU� 3KRVSKRQLXP VDO] H� DOV� SKRWRNDWLRQLVFKH� ,QLWLDWRUHQ� GHU� 3RO\ P HULVDWLRQ� YRQ�

&+2 �EHULFKWHW��DOOHUGLQJV�Z DUHQ�DXFK�LQ�GLHVHP � ) DOO�GLH�HUUHLFKWHQ�3RO\ P HULVDWLRQVXP Vl W] H�QLHGULJ
�����

��

( QWVFKHLGHQG�I• U�GLH�9HUZHQGEDUNHLW�LVW�YHUP XWOLFK�GLH�0 | JOLFKNHLW�] XU�VHOHNWLYHQ�( LQVWUDKOXQJ�DOOHLQ�LQ�

GLH�GHP �LQLWLDWRUELOGHQGHQ�6\ VWHP �] X] XRUGQHQGH�ODQJZHOOLJVWH�$EVRUSWLRQVEDQGH��' LHVH�0 | JOLFKNHLW�LVW�

LQ� � � D�ZHJHQ�GHU�hEHUODJHUXQJ�GHU�%DQGHQ�QLFKW�JHJHEHQ�� ' HU�GHXWOLFK�YHU] | JHUWH�3RO\ P HULVDWLRQV�

XP VDW] � P LW� DXVJHSUl JWHU� ,QGXNWLRQVSHULRGH� EHL� 9HUZHQGXQJ� YRQ� 1 �

%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURDQWLP RQDW� � � � D� � VWDWW� GHV� HQWVSUHFKHQGHQ� +H[ DIOXRURSKRVSKDWHV�

� � � D� � DOV� ,QLWLDWRU� LVW� EHP HUNHQVZHUW�� GD� GLH� 89�$EVRUSWLRQVFKDUDNWHULVWLN� GHU� EHLGHQ� 9HUELQGXQJHQ�

LGHQWLVFK�LVW�XQG�DXIJUXQG�GHU�VHOEHQ�6WUXNWXU�GHV�. DWLRQV�DXFK�NHLQH�DEZHLFKHQGH�4 XDQWHQDXVEHXWH�

LQ� GHU� SKRWRO\ WLVFKHQ� * HQHULHUXQJ� GHU� LQLWLLHUHQGHQ� 6SH] LHV� ] X� HUZDUWHQ� LVW�� ' LH� $UW� GHV� $QLRQV� KDW��

ZLH�LQ�GHU�( LQOHLWXQJ�GLVNXWLHUW�ZXUGH��QDW• UOLFK�$XVZLUNXQJHQ�DXI�GLH�3RO\ P HULVDWLRQVNLQHWLN�� ( V�Z l UH�

MHGRFK� DXIJUXQG� GHU� JHULQJHUHQ� 1XNOHRSKLOLH� YRQ� +H[ DIOXRURDQWLP RQDWHQ� LP � 9HUJOHLFK� ] X� +H[ DIOXR�

URSKRVSKDWHQ�HLQH�%HVFKOHXQLJXQJ�] X�HUZDUWHQ��+DQGHOW�HV�VLFK�EHL�GHP �SKRWRO\ WLVFK�JHELOGHWHQ�LQLWL�

LHUHQGHQ�. DWLRQ�XP �HLQ�3URWRQ��VR�Z • UGH�P LW�GHP �$QWLP RQDW�DXFK�GLH�VWl UNHUH�6l XUH�XQG�GDP LW�UHDN�

WLYHUH�LQLWLLHUXQJVIl KLJH�6SH] LHV�JHELOGHW��( V�ZXUGH�EHREDFKWHW��GDVV�GLH�] ZHL�LP �5DKP HQ�GLHVHU�$UEHLW�

V\ QWKHWLVLHUWHQ�%HQ] RWKLD] ROLXP GHULYDWH�� � D�XQG�� � D�P LW�+H[ DIOXRURDQWLP RQDW�DOV�$QLRQ�HLQH�GHXWOLFK�

JHULQJHUH� / | VOLFKNHLW�LQ� * 3( �DXIZLHVHQ�DOV�GLH�HQWVSUHFKHQGHQ�+H[ DIOXRURSKRVSKDWH�� ' LHV�N| QQWH�GLH�

LQ�GHQ�=HLW�8P VDW] � . XUYHQ�DXIWUHWHQGH�5HWDUGDWLRQ�HUNOl UHQ��DOOHUGLQJV�HUVFKLHQHQ�GLH�LP �5DKP HQ�GHU�

,5�9HUVXFKVUHLKHQ�KHUJHVWHOOWHQ�� �P RO�� �/ | VXQJHQ�YRQ�� � D�LQ�* 3( �RSWLVFK�DOV�YROOVWl QGLJ�JHO| VW��

( V�NRP P W�LQ�$EE�� � � �UDVFK� ] X�HLQHU�$EZHLFKXQJ�YRP �OLQHDUHQ�9HUKDOWHQ�XQG�] X�HLQHP �$EIODFKHQ�GHU�

. XUYHQ��GD�P LW�DEQHKP HQGHU�0 RQRP HUNRQ] HQWUDWLRQ�] XQHKP HQG�$EEUXFKUHDNWLRQHQ�GLH�3RO\ P HULVDWL�

RQVNLQHWLN� GLHVHU� QLFKW�OHEHQGHQ� NDWLRQLVFKHQ� 3RO\ P HULVDWLRQHQ� GRP LQLHUHQ�� $XIJUXQG� GHU� $EQDKP H�

GHU�0 RQRP HUNRQ] HQWUDWLRQ�NDQQ��YRU�DOOHP �LP �EHWUDFKWHWHQ�) DOO�GHU�NDWLRQLVFKHQ�3RO\ P HULVDWLRQ�HLQHV�

UHFKW�UHDNWLRQVWUl JHQ� ( SR[ LGP RQRP HUV�DOV� ) LOP �LQ�6XEVWDQ] ��GLH�$QODJHUXQJ�YRQ�QXNOHRSKLOHQ�9HUXQ�

UHLQLJXQJHQ�] XQHKP HQG�P LW�GHU�$QODJHUXQJ�HLQHV�0 RQRP HUV�DQ�GDV�. HWWHQHQGH�NRQNXUULHUHQ��

$XFK�EHL�9HUZHQGXQJ�GHU�LP �5DKP HQ�GLHVHU� ' LVVHUWDWLRQ�KHUJHVWHOOWHQ�%HQ] RWKLD] ROLXP YHUELQGXQJHQ�

DOV�SKRWRNDWLRQLVFKHQ�,QLWLDWRUHQ�GHU�( SR[ LGSRO\ P HULVDWLRQ�YRQ�* 3( �ZXUGH�GDV�$XIWUHWHQ�GHV� I• U�SKR�

WRNDWLRQLVFKH� 3RO\ P HULVDWLRQHQ� W\ SLVFKHQ� ÄGDUN� FXUH³�� G�K�� HLQ� ±� YHUODQJVDP WHV� ±� ) RUWVFKUHLWHQ� GHU�

3RO\ P HULVDWLRQ�EHL�8QWHUEUHFKXQJ�GHU�%HVWUDKOXQJ�EHREDFKWHW�� ' LHV�LVW�LQ�$EE�� � � �DQKDQG�GHU� I• U�GLH�

3KRWRSRO\ P HULVDWLRQ�YRQ�* 3( �P LW�� �P RO�� �� � L�DOV�,QLWLDWRU�HUKDOWHQHQ�=HLW�8P VDW] � . XUYH�YHUGHXWOLFKW��

: l KUHQG�GLHVHV�9HUVXFKHV�ZXUGH�GLH�%HVWUDKOXQJ� I• U� � � �P LQ�XQWHUEURFKHQ�� ,Q�GLHVHP �=HLWUDXP �NDP �

HV��ZLH�GHU�$EELOGXQJ�] X�HQWQHKP HQ�LVW��] X�HLQHU�=XQDKP H�GHV�3RO\ P HULVDWLRQVXP VDW] HV�XP �FD��� �� ���
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� �� �� �� � 3RO\ P HUJHEXQGHQH�%HQ] RWKLD] ROLXP GHULYDWH�

' LH� KHUJHVWHOOWHQ�� 1�TXDWHUQl UH� %HQ] RWKLD] ROLXP JUXSSLHUXQJHQ� LQ� GHU� 6HLWHQJUXSSH� WUDJHQGHQ� &RSR�

O\ P HUH�ZXUGHQ�KLQVLFKWOLFK�LKUHU�9HUZHQGEDUNHLW�DOV�SKRWRODWHQWH�0 DNURLQLWLDWRUHQ�I• U�NDWLRQLVFKH�( SR�

[ LGSRO\ P HULVDWLRQHQ�XQWHUVXFKW���

( V� ZXUGHQ� ] XQl FKVW� 9HUVXFKVUHLKHQ� P LW� 0 RQRP HU�,QLWLDWRU�0 LVFKXQJHQ� GXUFKJHI• KUW�� GLH� ZLH� LP � ) DOO�

GHU� QLHGHUP ROHNXODUHQ� %HQ] RWKLD] ROLXP VDO] H� � � P RO� � � GHV� FRSRO\ P HUHQ� ,QLWLDWRUV� HQWKLHOWHQ�� ,Q� GHQ�

=HLW�8P VDW] � . XUYHQ� GHU� 3KRWRSRO\ P HULVDWLRQ� WUDW� MHGRFK� EHL� 9HUZHQGXQJ� GLHVHU� E] Z �� K| KHUHU� . RQ�

] HQWUDWLRQHQ� DQ� 0 DNURLQLWLDWRU� VWHWV� HLQH� l X‰HUVW� DXVJHSUl JWH� ,QGXNWLRQVSHULRGH� DXI�� ' D� / | VXQJHQ�

KHUJHVWHOOW�ZXUGHQ��GLH� � �P RO�� �LQ�%H] XJ�DXI�GLH�. RQ] HQWUDWLRQ�GHU�SKRWRDNWLYHQ�KHWHURDURP DWLVFKHQ�

6HLWHQJUXSSHQ� ZDUHQ�� HUJLEW� VLFK� EHL� HLQHP � $XIWUHWHQ� GLHVHU� * UXSSHQ� LP � &RSR\ P HUHQ� LP � 9HUKl OWQLV�

� � � � � ] X� 0 0 $� QDW• UOLFK� HLQH� VHKU� KRKH� ( LQZDDJH� DQ�3RO\ P HU�� ' XUFK� GLH� KRKH� . RQ] HQWUDWLRQ� DQ� 3RO\ �

P HUP DWUL[ � ZLUG� GLH� ' LIIXVLRQ� YRQ� 0 RQRP HU� XQG� 3URGXNWHQ� GHU� 3KRWRO\ VHUHDNWLRQ� ] XVl W] OLFK� VWDUN� EH�

KLQGHUW��$XV�GLHVHP �* UXQG�ZXUGHQ�GLH� ,QGXNWLRQVSHULRGHQ��GLH�DXFK�VFKRQ�LQ�GHQ�9HUVXFKVUHLKHQ�] XU�

,QLWLDWRUZLUNXQJ� GHU� QLHGHUP ROHNXODUHQ� %HQ] RWKLD] ROLXP VDO] H� EHL� %HVWUDKOXQJHQ� LP � ) LOP � DXIWUDWHQ��

GHXWOLFK�YHUVWl UNW�� ' XUFK�GLH�9HUZHQGXQJ� � �� �P RO� � � / | VXQJHQ�NRQQWHQ�GLH� ,QGXNWLRQVSHULRGHQ�GHXW�

OLFK�UHGX] LHUW�ZHUGHQ��

$EE��� � �] HLJW�GLH�DXV�GHQ�,5�6SHNWUHQ�HUP LWWHOWHQ�=HLW�8P VDW] � . XUYHQ�I• U�GLH�3KRWRSRO\ P HULVDWLRQ�YRQ�

* 3( � DOV� ) LOP � ] ZLVFKHQ� 33� ) ROLHQ� XQWHU� 9HUZHQGXQJ� YRQ� � �� � P RO� � � GHV� HQWVSUHFKHQGHQ� LRQLVFKHQ�

&RSRO\ P HUV�DOV�,QLWLDWRU��
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' LH� HUUHLFKWHQ� 0 RQRP HUXP Vl W] H� LQ� GHU� * 3( �3KRWRSRO\ P HULVDWLRQ� P LW� FRSRO\ P HUHQ� ,QLWLDWRUHQ� ZDUHQ�

] X� MHGHP � =HLWSXQNW� JHULQJHU� DOV� XQWHU� 9HUZHQGXQJ� GHU� HQWVSUHFKHQGHQ� QLHGHUP ROHNXODUHQ� ,QLWLDWRU�

VDO] H� LQ� JOHLFKHQ� . RQ] HQWUDWLRQHQ�� XQG� GLH� LQ� GHU� 3RO\ P HULVDWLRQ� HUUHLFKEDUHQ� P D[ LP DOHQ� 8P Vl W] H�

EOLHEHQ�JHQHUHOO�KLQWHU�GHQ�XQWHU�9HUZHQGXQJ�JOHLFKHU�. RQ] HQWUDWLRQHQ�DQ�QLHGHUP ROHNXODUHQ�,QLWLDWR�

UHQ�HUUHLFKWHQ� ] XU• FN�� ' LHV�VSULFKW�HEHQIDOOV� I• U�HLQH�UHFKW�KRKH�9LVNRVLWl W�GHU�&RSRO\ P HUVDO] � ( SR[ LG�

0 LVFKXQJHQ��GLH�RIIHQVLFKWOLFK�7HUP LQLHUXQJVUHDNWLRQHQ�EHJ• QVWLJW��

$XFK�LP �) DOO�GHU�YHUVFKLHGHQ�VXEVWLWXLHUWHQ��SRO\ P HUJHEXQGHQHQ�%HQ] RWKLD] ROLXP GHULYDWH�OLHVV�VLFK�DQ�

GHQ� =HLW�8P VDW] � . XUYHQ� GHU� ( LQIOXVV� GHV� 6XEVWLWXHQWHQ� DP � %HQ] RWKLD] ROLXP V\ VWHP � DXI� GLH� : LUNVDP �

NHLW� GHV� ,QLWLDWRUV� DEOHVHQ�� ( V� ZDUHQ� ZLHGHUXP � GLH� ( WKHUVXEVWLWXHQWHQ� WUDJHQGHQ� ' HULYDWH� � � F�� � � G�

XQG� � � L��HUQHXW�P LW�$XVQDKP H�GHV� � �+H[ \ OR[ \ GHULYDWHV� � � H��GLH� ] X�HLQHU�VFKQHOOHUHQ�3RO\ P HULVDWLRQ�

I• KUWHQ� DOV� GDV� &RSRO\ P HUH� P LW� XQVXEVWLWXLHUWHU� %HQ] RWKLD] ROLXP VDO] �6HLWHQJUXSSH� � � D�� 9RU� DOOHP �

NRP P W�HV� ] X�HLQHU�ZHVHQWOLFK�VFKQHOOHUHQ�3RO\ P HULVDWLRQ�DOV�EHL�9HUZHQGXQJ�GHU�EHLGHQ�%HQ] R\ OR[ \ �

VXEVWLWXHQWHQ� LQ� GHQ� %HQ] RWKLD] ROLXP JUXSSHQ� WUDJHQGHQ� NRQVWLWXWLRQVLVRP HUHQ� &RSRO\ P HUH� � � J � XQG�

� � K�� : LH�LP �) DOO�GHU�HQWVSUHFKHQGHQ�QLHGHUP ROHNXODUHQ�9HUELQGXQJ�NDQQ�GLH� I• U� � � J �XQG� � � K�EHR�

EDFKWHWH�� LP � 9HUJOHLFK� ] X� � � D� GHXWOLFK� YHU] | JHUWH� 3KRWRSRO\ P HULVDWLRQ� QLFKW� P LW� GHP � 89�

$EVRUSWLRQVYHUKDOWHQ� GLHVHU� &RSRO\ P HUH� NRUUHOLHUW� ZHUGHQ�� %HLGH� 9HUELQGXQJHQ� ZHLVHQ� $EVRUSWLRQV�

P D[ LP D�K| KHUHU�,QWHQVLWl W�EHL�HWZDV�HQHUJLHl UP HUHQ�: HOOHQOl QJHQ�DOV�� � D�DXI�� : LH�HUZ l KQW��N| QQWH�

HLQH� GXUFK� GLH� 9HUl QGHUXQJ� GHU� 6WUXNWXU� GHU� OLFKWDEVRUELHUHQGHQ� %HQ] RWKLD] ROLXP VWUXNWXU� DXVJHO| VWH�

JHULQJHUH�4 XDQWHQDXVEHXWH�LQ�GHU�3KRWRO\ VHUHDNWLRQ�GLH�%HREDFKWXQJ�HUNOl UHQ��%HP HUNHQVZHUWHUZHL�

VH�YHUOLHI�DX‰HUGHP �GLH�GXUFK�� � J �DXVJHO| VWH�3RO\ P HULVDWLRQ�ZHVHQWOLFK�ODQJVDP HU�DOV�GLH�GXUFK�� � K�

DXVJHO| VWH�� GLH� EHLGHQ� NRQVWLWXWLRQVLVRP HUHQ� &RSRO\ P HUH� XQWHUVFKHLGHQ� VLFK� MHGRFK� QLFKW� VLJQLILNDQW�

LQ�LKUHP �89�$EVRUSWLRQVYHUKDOWHQ�� ( LQH�( UNOl UXQJVP | JOLFKNHLW�Z l UH�GDV� I• U� � � J �LQ�GHQ�* 3&�$QDO\ VHQ�

HUP LWWHOWH�DSSDUHQWH�] DKOHQP LWWOHUH�0 ROHNXODUJHZLFKW��GDV�P LW�0 ¨ �  � � � � � �J�P RO�XP �� � � � �J�P RO�K| KHU�

LVW�DOV�GDV�YRQ�� � K��$OOHUGLQJV�KDW�GDV��YHUJOLFKHQ�P LW�DOOHQ�DQGHUHQ�YHUZHQGHWHQ�FRSRO\ P HUHQ�,QLWLD�

WRUHQ�� ZHVHQWOLFK� K| KHUH� DSSDUHQWH� 0 ROHNXODUJHZLFKW� YRQ� � � L� � 0 ¨ �  � � � � � � � J�P RO� � NHLQH� HQWVSUH�

FKHQGHQ� $XVZLUNXQJHQ� DXI� GHQ� 9HUODXI� GHU� GXUFK� GLHVHQ� ,QLWLDWRU� DXVJHO| VWHQ� 3KRWRSRO\ P HULVDWLRQ��

$N] HSWLHUW� P DQ� HLQH� XQWHUVFKLHGOLFKH� 4 XDQWHQDXVEHXWH� LQ� GHU� 3KRWRO\ VHUHDNWLRQ� GHU� . RQVWLWXWLRQVLVR�
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P HUHQ� � � J � XQG� � � K� DOV� DOWHUQDWLYH� ( UNOl UXQJVP | JOLFKNHLW� I• U� GHQ� EHREDFKWHWHQ� ( IIHNWLYLWl WVXQWHU�

VFKLHG�� VR� Z • UGH� GLHV� EHGHXWHQ�� GDVV� GLH� $UW� GHU� 3RO\ P HUDQELQGXQJ� GHQ� $EODXI� E] Z �� GLH� ( IIHNWLYLWl W�

GHU�3KRWRO\ VHUHDNWLRQ�EHHLQIOXVVW�� ' D�LP �ZHVHQWOLFK�ZHQLJHU�HIIHNWLYHQ�,QLWLDWRUVDO] �&RSRO\ P HUHQ�� � J �

GLHVH� $QELQGXQJ� • EHU� GHQ� 1�TXDWHUQl UHQ� 6WLFNVWRII� UHDOLVLHUW� LVW�� N| QQWH� GLHV� GDUDXI� KLQGHXWHQ�� GDVV�

GLH� 6SDOWXQJ� GHU� 1�&+ © �%LQGXQJ� LQ� GLH� SKRWRO\ WLVFKH� %LOGXQJ� GHU� LQLWLLHUHQGHQ� NDWLRQLVFKHQ� 6SH] LHV�

LQYROYLHUW�LVW��

' LH� 5HLKH� GHU� &RSRO\ P HUH� GHV� 0 RQRP HUV� 1�9LQ\ OEHQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� P LW� 0 0 $�

LQ�GHQ�9HUKl OWQLVVHQ�� � � � � � � D� �� � � � � � � � � D� �� � � � � � � � � D� �XQG�� � � � � � � � D� �ZXUGH�LQ�+LQEOLFN�DXI�8QWHU�

VFKLHGH� LQ� GHU� ,QLWLLHUXQJVIl KLJNHLW� XQWHUVXFKW�� ,Q� $EE�� � � � VLQG� GLH� I• U� GLH� NDWLRQLVFKHQ� * 3( �

3KRWRSRO\ P HULVDWLRQHQ�XQWHU�=XVDW] �YRQ�� �� �P RO�� �GLHVHU�&RSRO\ P HUH�HUKDOWHQHQ�=HLW�8P VDW] � . XUYHQ�
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,Q�GHU�5HLKH�GHU�&RSRO\ P HUH� � � � � �� � � � � �XQG� � � � � � QDKP �P LW� ] XQHKP HQGHP �$QWHLO�DQ�0 0 $�LP � &RSR�

O\ P HUHQ�XQG�GDP LW� ] XQHKP HQGHQ� * HVDP WHLQZDDJH�ZLH� ] X�HUZDUWHQ�GLH� / l QJH�GHU� ,QGXNWLRQVSHULRGH�

] X� XQG� GHU� 3RO\ P HULVDWLRQVXP VDW] � VFKULWW� LP � $QIDQJVEHUHLFK� DXFK� QDFK� GHU� ,QGXNWLRQVSHULRGH� LP P HU�

ODQJVDP HU� IRUW�� ' LHV�EHGHXWHW��GDVV�GLH�LQ� . DSLWHO� � �� �� � I• U�GLHVH�&RSRO\ P HUH�GLVNXWLHUWH��OHLFKWH�V\ V�

WHP DWLVFKH� =XQDKP H� GHV� ( [ WLQNWLRQVNRHIIL] LHQWHQ� GHV� ODQJZHOOLJVWHQ� $EVRUSWLRQVP D[ LP XP V� P LW� ] X�

QHKP HQGHP � $QWHLO� DQ� 0 0 $� ] XP LQGHVW� NHLQH� EHREDFKWEDUHQ� $XVZLUNXQJHQ� DXI� GLH� 3RO\ P HULVDWLRQVNL�

QHWLN�EHVLW] W��

( LQ� YRQ� GHU� RELJHQ� 6\ VWHP DWLN� DEZHLFKHQGHU� 9HUODXI� Z XUGH� EHL� 9HUZHQGXQJ� GHV� &RSRO\ P HUHQ� GHU�

=XVDP P HQVHW] XQJ� � � � � � � � D� �EHREDFKWHW�� ,Q�GLHVHP � ) DOO�ZXUGH�QDFK�HLQHU�Ol QJHUHQ� ,QGXNWLRQVSHULR�

GH�HLQH�GHXWOLFK�VFKQHOOHUH�=XQDKP H�GHV�3RO\ P HULVDWLRQVXP VDW] HV�EHREDFKWHW�DOV� I• U�GLH�&RSRO\ P HUH�

GHU�=XVDP P HQVHW] XQJ�� � � � � � � � D� �XQG�� � � � � � � � D� �� ' LH�Ol QJHUH�,QGXNWLRQVSHULRGH�NDQQ�I• U�� � D�QLFKW�

GXUFK�HLQH�KRKH� . RQ] HQWUDWLRQ�DQ�3RO\ P HUP DWUL[ �LQ�GHU� / | VXQJ�YHUXUVDFKW�ZHUGHQ��VLH�LVW�LP � * HJHQ�

WHLO� QLHGULJHU� DOV� LQ� GHQ� / | VXQJHQ� P LW� � �� � P RO� � � � � D� XQG� � � D�� ( LQH� ( UNOl UXQJ� I• U� GLH� EHREDFKWHWH�

ODQJH� ,QGXNWLRQVSHULRGH�JHIROJW�YRQ�HLQHU�GDQQ�LP �9HUJOHLFK� ] X� � � D�XQG� � � D�JHVWHLJHUWHQ�=XQDKP H�

GHV�3RO\ P HULVDWLRQVXP VDW] �Z l UH�GLH� IROJHQGH�� : LH�LQ� . DSLWHO�� �� �� �GLVNXWLHUW�ZXUGH��ZLUG�GDV�&RSRO\ �

P HUH� � � D�DXIJUXQG�VHLQHV�KRKHQ�$QWHLOV�DQ�LRQLVFKHU�6WUXNWXU�LQ�XQSRODUHUHQ� / | VXQJVP LWWHOQ�� ] X�GH�
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QHQ� DXFK� GDV� YHUZHQGHWH� ( SR[ LGP RQRP HU� * 3( � ] X� ] l KOHQ� LVW�� ] XQl FKVW� QLFKW� YROOVWl QGLJ� VROYDWLVLHUW��

6RP LW� LVW� GLH� HIIHNWLYH� $EVRUSWLRQ� XQG� DOV� . RQVHTXHQ] � GLH� . RQ] HQWUDWLRQ� DQ� JHELOGHWHU� LQLWLLHUHQGHU�

6SH] LHV� DQIDQJV� JHULQJHU� DOV� I• U� GLH� DQGHUHQ� &RSRO\ P HUH� GHU� 5HLKH�� ' D� GXUFK� GLH� %HVWUDKOXQJ� GLH�

LRQLVFKH�6WUXNWXU�LP �&RSRO\ P HUHQ�WHLOZHLVH�DEJHEDXW�ZLUG��YHUP LQGHUW�VLFK�GLH� . RQ] HQWUDWLRQ�DQ�LRQ�

VFKHQ�/ DGXQJVWUl JHUQ�DXI�GHU�. HWWH�EHVRQGHUV�] X�$QIDQJ�GHU�%HVWUDKOXQJ�UDVFK��XQG�GDV�&RSRO\ P HUH�

NDQQ� YHUP XWOLFK� ] XQHKP HQG� VROYDWLVLHUW� ZHUGHQ�� $X‰HUGHP � LVW� GLH� 9LVNRVLWl W� GHU� / | VXQJ� GXUFK� GLH�

JHULQJHUH� * HVDP WNRQ] HQWUDWLRQ�DQ�GXUFK�GHQ� ,QLWLDWRU�HLQJHEUDFKWHU�3RO\ P HUP DWUL[ �RIIHQVLFKWOLFK�JH�

ULQJHU�DOV�LP �) DOO�GHU�&RSRO\ P HUH�� � � � ��� � � � �XQG�� � � � ��

,QVJHVDP W�ZDU�DXV�GHU�5HLKH�GHU�LP �5DKP HQ�GHU�YRUOLHJHQGHQ�' LVVHUWDWLRQ�XQWHUVXFKWHQ�FRSRO\ P HUHQ�

,QLWLDWRUHQ�P LW�XQWHUVFKLHGOLFKHP �$QWHLO�DQ�0 0 $�GDV�&RSRO\ P HUH�� � D�GHU�=XVDP P HQVHW] XQJ�� � � � �GHU�

HIIHNWLYVWH� SKRWRNDWLRQLVFKH� ,QLWLDWRU� I• U� GLH� 3RO\ P HULVDWLRQ� YRQ� * 3( �� ( V� HUVFKHLQW� DXIJUXQG� GHU� ( U�

JHEQLVVH� DEHU� P | JOLFK�� GDVV� VLFK� LQ� SRODUHUHQ� 0 RQRP HUHQ� DXFK� EHL� VWl UNHUHQ� . RQ] HQWUDWLRQHQ� DQ�

LRQLVFKHQ�%HQ] RWKLD] ROLXP JUXSSHQ�DXI�GHU�3RO\ P HUNHWWH�QRFK�HLQH�HIIHNWLYH�$XVQXW] XQJ�GLHVHU� * UXS�

SHQ�] XU�SKRWRNDWLRQLVFKHQ�,QLWLLHUXQJ�HUUHLFKHQ�Ol VVW��

�

� �� �� �� � $XVZ LUNXQJHQ�EHL�=XVDW] �HLQHV�SKRWRO\ WLVFKHQ�5 DGLNDOELOGQHUV�

' XUFK� GLH� ,5�VSHNWURVNRSLVFKH� 9HUIROJXQJ� GHU� SKRWRNDWLRQLVFK� LQLWLLHUWHQ� 3RO\ P HULVDWLRQ� YRQ� * 3( �

NRQQWH� JH] HLJW� ZHUGHQ�� GDVV� GXUFK� GLH� ( LQI• KUXQJ� HOHNWURQHQGRQLHUHQGHU� ( WKHUJUXSSLHUXQJHQ� LQ� GDV�

%HQ] RWKLD] ROLXP V\ VWHP �GLH� ,QLWLDWRUHIIHNWLYLWl W�GLHVHU�9HUELQGXQJVNODVVH�JHVWHLJHUW�ZHUGHQ�NDQQ�� ' LHV�

ZXUGH� DXI� HLQH� EHVVHUH� $XVQXW] XQJ� GHU� YRQ� GHU� +%2 � / DP SH� HP LWWLHUWHQ� 6WUDKOXQJVLQWHQVLWl W� GXUFK�

GLH� VXEVWLWXLHUWHQ� ,QLWLDWRUHQ� DXIJUXQG� HLQHU� EDWKRFKURP HQ� 9HUVFKLHEXQJ� GHV� HQHUJLHl UP VWHQ� 89�

$EVRUSWLRQVP D[ LP XP V� ] XU• FNJHI• KUW�� ( V� ZXUGH� HLQH� 9HUVFKLHEXQJ� ] X� : HOOHQOl QJHQ� ! � � � � � QP � HU�

UHLFKW�� ' XUFK� GLH� ( LQI• KUXQJ� HOHNWURQHQDN] HSWLHUHQGHU� * UXSSLHUXQJHQ� ZLH� ] �%�� GHV� %HQ] R\ OR[ \ VXEVWL�

WXHQWHQ� ZXUGH� GHP JHJHQ• EHU� NHLQH� VLJQLILNDQWH� EDWKRFKURP H� 9HUVFKLHEXQJ� HUUHLFKW�� : LH� LP � XQVXE�

VWLWXLHUWHQ� 6\ VWHP � NRP P W� GDV� ODQJZHOOLJVWH� 89�$EVRUSWLRQVP D[ LP XP � LQ� GLHVHQ� 9HUELQGXQJHQ� XQWHU�

KDOE� � � � � QP � ] X� OLHJHQ�� 7URW] � HLQHV� K| KHUHQ� ( [ WLQNWLRQVNRHIIL] LHQWHQ� GLHVHU� $EVRUSWLRQ� ZLHVHQ� GLHVH�

' HULYDWH�GDKHU�NHLQH�JHVWHLJHUWH�,QLWLDWRUHIIHNWLYLWl W�DXI��

3KRWRO\ WLVFKH�5DGLNDOELOGQHU�ZHUGHQ��ZLH�LQ�GHU�( LQOHLWXQJ�DXVJHI• KUW�ZXUGH��NRP P HU] LHOO�Kl XILJ� ( SR�

[ LG�2 QLXP VDO] � ) RUP XOLHUXQJHQ� ] XJHVHW] W�� 6LH� I• KUHQ� RIW� ] X� HLQHU� GHXWOLFKHQ� %HVFKOHXQLJXQJ� GHU� SKR�

WRNDWLRQLVFK�LQLWLLHUWHQ� ( SR[ LGSRO\ P HULVDWLRQ�E] Z �� �DXVKl UWXQJ�� ' LH�5DGLNDOELOGQHU�VLQG�DOOHLQ�QDW• UOLFK�

QLFKW�LQ�GHU� / DJH�GLH�3RO\ P HULVDWLRQ�DXV] XO| VHQ�� GD� VLFK� ( SR[ LGH� QLFKW�UDGLNDOLVFK�SRO\ P HULVLHUHQ�ODV�

VHQ�� ' LH� ) UHLVHW] XQJ� GHU� LQLWLLHUHQGHQ� 6SH] LHV� HUIROJW� QDFK� GHU� 3KRWRO\ VH� GHV� 5DGLNDOELOGQHUV� • EHU�

HLQHQ� 0 HFKDQLVP XV�� LQ� GHQ� VRZRKO� GDV� 2 QLXP VDO] � DOV� DXFK� GLH� 6SDOWSURGXNWH� GHV� 5DGLNDOELOGQHUV� LQ�

YROYLHUW�VLQG�� ' LH�%LOGXQJ�HLQHU�NDWLRQLVFKHQ�LQLWLLHUHQGHQ�6SH] LHV�NDQQ�DOVR�I• U�HLQLJH�2 QLXP VDO] H��GLH�

HLQH� XQ] XUHLFKHQGH� VSHNWUDOH� $QWZRUW� LP � HUIRUGHUOLFKHQ� : HOOHQOl QJHQEHUHLFK� • � � � � � QP � DXIZHLVHQ��

GXUFK�GHQ�=XVDW] �HLQHV�3KRWRVHQVLELOLVDWRUV�P LW�JHHLJQHWHP �89�6SHNWUXP �DQJHUHJW�ZHUGHQ��

,P �5DKP HQ�GHU�YRUOLHJHQGHQ�$UEHLW�VROOWH�XQWHUVXFKW�ZHUGHQ��ZLH�VLFK�LQ�* HJHQZDUW�YHUVFKLHGHQ�VXE�

VWLWXLHUWHU�%HQ] RWKLD] ROLXP VDO] H�GHU�=XVDW] �HLQHV�NRP P HU] LHOOHQ�SKRWRO\ WLVFKHQ�5DGLNDOELOGQHUV�DXI�GLH�

. LQHWLN�GHU�* 3( �3KRWRSRO\ P HULVDWLRQ�DXVZLUNW�� ) • U�GLH�8QWHUVXFKXQJHQ�ZXUGH�GHU�NRP P HU] LHOOH�5DGL�

NDOELOGQHU� � �+\ GUR[ \ � � �P HWK\ OSURSLRSKHQRQ� � ' DURFXU� � � � � � � JHZ l KOW�� ' LH� ODQJZHOOLJVWH� $EVRUSWLRQ�

EDQGH�GLHVHU�9HUELQGXQJ�P LW�HLQHP �0 D[ LP XP �EHL�FD��� � � �QP �OLHJW�JHQDX�LP �%HUHLFK�GHU�+DXSWHP LVVL�

RQHQ� GHU� YHUZHQGHWHQ� +%2 � / DP SH� �VLHKH� $EE�� � � � �� ) • U� GLH� GXUFKJHI• KUWHQ� %HVWUDKOXQJVYHUVXFKH�

ZXUGHQ� MHZHLOV� / | VXQJHQ� YRQ� � � P RO� � � ' DURFXU� � � � � � VRZLH� � � P RO� � � GHV� � �

,VRSURSR[ \ EHQ] RWKLD] ROLXP GHULYDWHV� � � G�� GHV� � �%HQ] R\ OR[ \ EHQ] RWKLD] ROLXP GHULYDWHV� � � J �� E] Z �� GHU�

XQVXEVWLWXLHUWHQ�9HUELQGXQJ� � � D�LQ�* 3( �KHUJHVWHOOW�XQG�DOV�) LOP � ] ZLVFKHQ�33� ) ROLHQ�EHVWUDKOW��$X‰HU�
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GHP �ZXUGH�XQWHU�GHQ�VHOEHQ�%HGLQJXQJHQ�HLQH�/ | VXQJ�YRQ�� �P RO�� �GHV�NRP P HU] LHOOHQ�SKRWRNDWLRQL�

VFKHQ� ,QLWLDWRUV� 736� � 7KLRELV�WULSKHQ\ OVXOIRQLXP KH[ DIOXRURSKRVSKDW� � � LQ� * 3( � EHVWUDKOW�� $EE�� � � � ] HLJW�

GLH� DXV� GHQ� ,5� 6SHNWUHQ� GLHVHU� %HVWUDKOXQJHQ� JHZRQQHQHQ� =HLW�8P VDW] � . XUYHQ� XQG� I• KUW� DX‰HUGHP �

GLH�. XUYHQ�I• U�GLH�HQWVSUHFKHQGHQ�%HVWUDKOXQJHQ�RKQH�GHQ�=XVDW] �YRQ�' DURFXU�� � � � �DXI��
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' LH� $EELOGXQJ� ] HLJW�� GDVV� GHU� =XVDW] � YRQ� ' DURFXU� � � � � � LQ� DOOHQ� 3RO\ P HULVDWLRQHQ� ] X� HLQHU� GHXWOLFKHQ�

=XQDKP H�GHU�3RO\ P HULVDWLRQVXP Vl W] H�SUR�=HLW�XQG�GHU�P D[ LP DO�HUUHLFKWHQ�8P Vl W] H�I• KUWH��,Q�) RUP X�

OLHUXQJHQ�GHU�%HQ] RWKLD] ROLXP GHULYDWH�� � D�XQG�� � J �P LW�' DURFXU�� � � � �NRQQWHQ�DX‰HUGHP �DXFK�K| KH�

UH� 8P VDW] JHVFKZLQGLJNHLWHQ� HUUHLFKW� ZHUGHQ� DOV� EHL� 9HUZHQGXQJ� GHV� NRP P HU] LHOOHQ� SKRWRNDWLRQL�

VFKHQ�,QLWLDWRUV�736��%HVRQGHUV�EHP HUNHQVZHUW�LVW�GLH�DXV�GHQ�$XIWUDJXQJHQ�DE] XOHLWHQGH�( UNHQQWQLV��

GDVV� VLFK� LQ� * HJHQZDUW� YRQ� ' DURFXU� � � � � � GLH� ,QLWLDWRUHIIHNWLYLWl W� GHU� %HQ] RWKLD] ROLXP GHULYDWH� � � G��

� � D� XQG� � � J � RIIHQVLFKWOLFK� JHUDGH� XP NHKUW�� ) • U� GDV� VHKU� HIIHNWLYH� � � ,VRSURSR[ \ GHULYDW� � � G� ZLUG�

GXUFK� GHQ� =XVDW] � YRQ� ' DURFXU� � � � � � HLQH� ZHVHQWOLFK� JHULQJHUH� ( IIHNWLYLWl WVVWHLJHUXQJ� EHZLUNW� DOV� I• U�

GLH� WUl JHUHQ� ,QLWLDWRUHQ� � � D� XQG� � � J �� ,QWHUHVVDQWHUZHLVH� ZHLVW� GLH� � �%HQ] R\ OR[ \ YHUELQGXQJ� � � J � LQ�

. RP ELQDWLRQ�P LW�' DURFXU�� � � � �QXQ�GLH�K| FKVWH�,QLWLDWRUDNWLYLWl W�DXI���

' LHVH�8P NHKUXQJ�GHU� ,QLWLDWRUHIIHNWLYLWl W�GXUFK�GHQ�=XVDW] �YRQ� ' DURFXU� � � � � �OLH‰�VLFK�DXFK�EHL� * 3( �

3KRWRSRO\ P HULVDWLRQHQ� LQ� * HJHQZDUW� GHU� SRO\ P HUJHEXQGHQHQ� %HQ] RWKLD] ROLXP VDO] H� EHREDFKWHQ�� ( V�

ZXUGHQ� LQ� GLHVHP � ) DOO� / | VXQJHQ� YRQ� � �� � P RO� � � ' DURFXU� � � � � � VRZLH� � �� � P RO� � � GHV� � �

3KHQR[ \ EHQ] RWKLD] ROLXP JUXSSLHUXQJHQ� WUDJHQGHQ� &RSRO\ P HUHQ� � � L� E] Z �� GHV� XQVXEVWLWXLHUWH� %HQ�

] RWKLD] ROLXP JUXSSLHUXQJHQ�WUDJHQGHQ�&RSRO\ P HUHQ�� � D�LQ�* 3( �DOV�) LOP �] ZLVFKHQ�33� ) ROLHQ�EHVWUDKOW��

$EE�� � � � I• KUW� ZLHGHUXP � QHEHQ� GHQ� =HLW�8P VDW] � . XUYHQ� GLHVHU� 3KRWRSRO\ P HULVDWLRQHQ� GLH� . XUYHQ� I• U�

GLH�HQWVSUHFKHQGHQ�%HVWUDKOXQJHQ�RKQH�GHQ�=XVDW] �YRQ�' DURFXU�� � � � �DXI��

�
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_ `a`.b�cedfb ò€þhô�P<4¶ñ!Q
÷hü¨ýCøTö ü¨ú ü¨öLÿ ù ø ø ü�� ø ü]¥¨ü¨ù øLñTïËÿäô7�Øø ��ñ�h
þ¨ö �Øü¨ú¦ !§¨ö2RFù ü ÷��›õhø õ
ý��høTù õ
ú¨ù ô70�� ù ú¨ù øTù ù ü¨ö ø ü¨)Øõ�� �›ÿäü¨öLù ô7�Øø­ù õ
ú¦�ØõFú]'2)�+]��� ô1,Øù � ÿ

��/jù ô70��hü¨ú )�)hñ�,ûõ�� ù ü¨ú ÿ ù ø `%j _ ÿäõ��]
 ü¨ù úhühô\R¨õ
úhõ
ö ôûþ¨óhô
øTù øTþ¨ù ü¨ö ø ü¨ú

"

�Fö!§¨ú�&aþ¨ú�RªR¨ühô‡þ¨úhôûþ¨óhô
øTù øTþ¨ù ü¨ö ø ü¨ú

"

÷¨ù ú¨ý�&g�€ñ

�›ü¨ú������ óhü¨ú��Cõhø��¨ù ���Cõ�� ù þ¨ÿ(�hü����� !� þhõ
ö õ
÷��hõ›ôû÷����ØøLñ�U«U[ò•§¶õ
÷hõ�� �›ÿäü¨ö ô5��� ô3P­ú¨ù øTù �Øø õ
ö�6.�]þ¨ö 0����¨ü��Cõ��¨ü¨úhüâ�ûù ú
ù ü¨újiX�›ühô
øTö ����� þ¨ú�� õ��›ñ

úhüh�S�¨ö õ�0 þ¨ö2	�	Pl�^%jj�¨ühô
øTöLù 0��hü�� ø ü1�ûù ú¨ù ü¨újiS�›ühô
øTö ����� þ¨ú�� þ¨úØø ü¨ö$¥¶þhô7�Øø �f�Øõ
ú�`%j _ ÿäõ���
i�S�¨ö õ�0 þ¨ö2	�	Hl�^Z6

' LH� UHODWLYH� 6WHLJHUXQJ� GHU� 8P VDW] JHVFKZLQGLJNHLW� GXUFK� GHQ� =XVDW] � YRQ� ' DURFXU� � � � � � LVW� QRFK� ZH�

VHQWOLFK� DXVJHSUl JWHU� DOV� I• U� GLH� QLHGHUP ROHNXODUHQ� ,QLWLDWRUVDO] H�� ( V� ZXUGHQ� DOOHUGLQJV� QLHGULJHUH�

P D[ LP DOH� 3RO\ P HULVDWLRQVXP Vl W] H� HUUHLFKW� DOV� EHL� GHU� 3KRWRSRO\ P HULVDWLRQ� LQ� DOOHLQLJHU� * HJHQZDUW�

HLQHV�FRSRO\ P HUHQ�,QLWLDWRUV��

: LH� LQ� GHU� ( LQOHLWXQJ� DXVJHI• KUW� ZXUGH�� XQWHUVFKHLGHW� VLFK� GHU� 3KRWRO\ VHP HFKDQLVP XV� EHL� GLUHNWHU�

$QUHJXQJ�HLQHV�SKRWRNDWLRQLVFKHQ�2 QLXP VDO] � ,QLWLDWRUV�JUXQGVl W] OLFK�YRQ�GHP �EHL�=XVDW] �HLQHV�SKRWR�

O\ WLVFKHQ� 5DGLNDOELOGQHUV�� ' DV� 2 QLXP VDO] � ZLUNW� LQ� * HJHQZDUW� HLQHV� 5DGLNDOELOGQHUV� DXVVFKOLH‰OLFK� DOV�

2 [ LGDWLRQVP LWWHO� XQG� O| VW� GLH� ) UHLVHW] XQJ� GHU� LQLWLLHUHQGHQ� 6SH] LHV� DXV� GHU� 3KRWRO\ VH� GHV� 5DGLNDOELOG�

QHUV�DXV��

) • U� GLH� XQWHUVXFKWH� . RP ELQDWLRQ� GHU� YHUVFKLHGHQ� VXEVWLWXLHUWHQ� %HQ] RWKLD] ROLXP GHULYDWH� P LW� GHP �

SKRWRO\ WLVFKHQ� 5DGLNDOELOGQHU� � �+\ GUR[ \ � � �P HWK\ OSURSLRSKHQRQ� LVW� VRP LW� GHU� IROJHQGH� 3KRWRO\ VHP H�

FKDQLVP XV� DQ] XQHKP HQ�� ( V� LVW� GHU� SKRWRO\ WLVFKH� 5DGLNDOELOGQHU�� GHU� �YRU� DOOHP � EHL� 9HUZHQGXQJ� GHU�

LQHIIHNWLYHUHQ� %HQ] RWKLD] ROLXP YHUELQGXQJHQ� ZLH� ] �%�� � � D� XQG� � � J � � DXIJUXQG� GHU� XQ] XUHLFKHQGHQ�

VSHNWUDOHQ� $QWZRUW� GLHVHU� 9HUELQGXQJHQ�� GHQ� +DXSWDQWHLO� GHU� HLQIDOOHQGHQ� / DP SHQVWUDKOXQJ� DEVRU�
ELHUW� XQG� QDFK� $QUHJXQJ� XQWHU� %LOGXQJ� UDGLNDOLVFKHU� 6SDOWSURGXNWH� ] HUIl OOW�� ' DV� VR� JHELOGHWHWH� a�

+\ GUR[ \ UDGLNDO� ZLUG� GXUFK� GLH� %HQ] RWKLD] ROLXP YHUELQGXQJ� ] XP � . DWLRQ� R[ LGLHUW� XQG� VHW] W� GLUHNW� HLQ�

LQLWLLHUHQGHV� 3URWRQ� IUHL�� ' LH� GXUFK� 5HGXNWLRQ� JHELOGHWH� %HQ] RWKLD] ROUDGLNDOVSH] LHV� N| QQWH� EHLVSLHOV�

ZHLVH��ZLH�LQ�6FKHP D� � � �GDUJHVWHOOW��GXUFK�KRP RO\ WLVFKH�6SDOWXQJ�GHU�1�&+ j �%LQGXQJ�LQ�GDV�HQWVSUH�

FKHQGH�%HQ] RWKLD] ROGHULYDW�XQG�HLQ�%HQ] \ OUDGLNDO�] HUIDOOHQ��
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c>d\b�}e�›ù R��ØøTù �Øün~Ûù öLý þ¨ú��¨R¨ü¨ö-�›ü¨ú��Cõhø��
ù ���Cõ�� ù þ¨ÿ5R¨ü¨öLù ���hø üÛþ¨ú�R )��hõ›ø õ�� �ØôCü¨ÿäü�0����¨ú¨ù ôûÿ þhô ù úâ'Ëü��¨ü¨ú�/V�¨ö ø©�Øõ
ú•�S�¨ö õ�0Øþ¨ö5	�	Pl�^ï��� ô

÷��hõhø õ�� � ø­ù ô70��hü¨öe4K��RFù ý���� ó¨ù � RFúhü¨ö�6

1DFK�GLHVHP �0 HFKDQLVP XV�LVW�GHU�HQWVFKHLGHQGH�) DNWRU� I• U�GLH�LQ�* HJHQZDUW�YRQ� ' DURFXU� � � � � �EHR�

EDFKWHWHQ�XQWHUVFKLHGOLFKHQ�5HDNWLYLWl WHQ�GHU�QLHGHUP ROHNXODUHQ�%HQ] RWKLD] ROLXP VDO] H� � � D�� � � G�XQG�

� � J � GLH� ) l KLJNHLW� GLHVHU� 9HUELQGXQJHQ�� GDV� DXV� ' DURFXU� � � � � � JHELOGHWH� 3ULP l UUDGLNDO� ] X� R[ LGLHUHQ��

' LH� 2 [ LGDWLRQVNUDIW� HLQHU� 9HUELQGXQJ� VWHKW� LQ� %H] XJ� ] X� LKUHU� ( OHNWURQHQDIILQLWl W�� ( V� LVW� DOVR� QLFKW�

YHUZXQGHUOLFK�� GDVV� GLH� XQVXEVWLWXLHUWH� 9HUELQGXQJ� � � D� XQG� EHVRQGHUV� GDV� DN] HSWRUVXEVWLWXLHUWH� � �

%HQ] R\ OR[ \ GHULYDW� � � G� HLQH� K| KHUH� 2 [ LGDWLRQVNUDIW� DXIZHLVHQ� DOV� GDV� GRQRUVXEVWLWXLHUWH� � �

,VRSURSR[ \ GHULYDW� � � G�� 5• FNVFKO• VVH� DXI� HLQH� LP � 9HUJOHLFK� ] XU� XQVXEVWLWXLHUWHQ� 9HUELQGXQJ� � � D�

GHXWOLFK� HUK| KWH� ( OHNWURQHQGLFKWH� LP � KHWHURDURP DWLVFKHQ� %HQ] RWKLD] ROLXP V\ VWHP � GHU� ( WKHUGHULYDWH��

ZLH� ] �%�� � � G�� XQG� HLQH� OHLFKW� YHUP LQGHUWH� ( OHNWURQHQGLFKWH� LP � KHWHURDURP DWLVFKHQ� 6\ VWHP � GHV� %HQ�

] R\ OR[ \ GHULYDWHV� � � J � NRQQWHQ� X�D�� VFKRQ� DXV� GHQ�
€

+� 10 5� 6SHNWUHQ� GLHVHU� 9HUELQGQXQJHQ� JH] RJHQ�

ZHUGHQ��VLHKH�. DSLWHO�� �� �� ��$EE��� � � ��

�

� �� �� � : HLWHUH� 8 QWHUVXFKXQJHQ� ] XU� 3KRWRFKHP LVFKHQ� / DWHQ] � GHU� %HQ] RWKLD] ROL�

XP VDO] H�

1HEHQ�GHU�9HUIROJXQJ�GHV�3RO\ P HULVDWLRQVXP VDW] HV�P LWWHOV�,5�6SHNWURVNRSLH�ZXUGHQ�GLH�] ZLVFKHQ�33�

) ROLHQ�EHVWUDKOWHQ�* 3( � ) LOP H�GHU�,5�9HUVXFKUHLKHQ�WHLOZHLVH�ZHLWHUJHKHQG�XQWHUVXFKW��

=XU�9HULIL] LHUXQJ�HLQHU�3KRWRUHDNWLRQ�GHV� ,QLWLDWRUV�ZXUGHQ�LQ�HLQLJHQ� ) l OOHQ�Z l KUHQG�GHU�%HVWUDKOXQJ�

LQ� UHJHOP l ‰LJHQ� $EVWl QGHQ� 89�$EVRUSWLRQVVSHNWUHQ� DXIJHQRP P HQ�� $EE�� � � � ] HLJW� GLH� Z l KUHQG� GHU�

%HVWUDKOXQJ� HLQHU� / | VXQJ� YRQ� � � P RO� � � 1 �%HQ] \ O� � �LVRSURSR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�

� � � G� � LQ� * 3( � ] ZLVFKHQ� 33� ) ROLHQ� HUKDOWHQHQ� 6SHNWUHQ� LQ� hEHUODJHUXQJ�� : LH� ] X� HUZDUWHQ�� NRP P W� HV�

GXUFK� GLH� ( LQVWUDKOXQJ� LQ� GLH� HQHUJLHl UP VWH� $EVRUSWLRQVEDQGH� GHU� %HQ] RWKLD] ROLXP VDO] H� ] X� HLQHP �

SKRWRO\ WLVFKHQ�$EEDX�GHU�1�TXDWHUQl UHQ�%HQ] RWKLD] ROLXP VWUXNWXU��GLH�VLFK�LQ�GHU�$EQDKP H�GHU�,QWHQ�

VLWl W� GHU� ODQJZHOOLJVWHQ� $EVRUSWLRQVEDQGH� XQG� LP � VLP XOWDQHQ� $XIEDX� HLQHU� 89�$EVRUSWLRQVEDQGH� EHL�

HQHUJLHUHLFKHUHQ�: HOOHQOl QJHQ�l X‰HUW��
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_ `a`.b�c.ž�b Ÿ> a¡ ¢.£&£	¤&¥	¦�§	¨&©�ª¬« ¨&­�£	¨&®>¯&¨	¦�ª¬« ¤&°&± ¥&­B²�¨&® ­	¨&«E³�´B¦�¥&­	²nµ	¶$­@·h¸�¶�±�¹»º.¡L¯&¨&­	¼�½B± ¡�¾&¡¬® ¦�¶$§&« ¶$§	¶	¿�½B£	¨&­	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥$¸P°	¨�¿�¤�À�± ¥	¶$« ¶$¡

§&°	¶B¦�§&°	¤�ª\Á¬c�Â>Ã>Ä ® ­PÅfÆ&ÇP¤&± ¦NÈ�® ± ¸É¼�ÊN® ¦�Ë�°	¨&­hÆ&Æ	¡LÈ�¶$± ® ¨&­�Ì

' DV� LQ� $EE�� � � � GDUJHVWHOOWH� 89�$EVRUSWLRQVVSHNWUXP � HLQHU� � � Í Î � P RODUHQ� / | VXQJ� YRQ� � �

,VRSURSR[ \ EHQ] RWKLD] RO� � � G� � LQ� ' LFKORUP HWKDQ� YHUDQVFKDXOLFKW�� GDVV� GLH� * HQHULHUXQJ� GHU� HQHUJLHUHL�

FKHUHQ� $EVRUSWLRQVEDQGH� EHL� FD�� � � � � QP � GXUFK� %HVWUDKOXQJ� DXI� GDV� ( QWVWHKHQ� YRQ� � �

,VRSURSR[ \ EHQ] RWKLD] RO� DOV� 6SDOWSURGXNW� GHU� 3KRWRO\ VH� YRQ� 1 �%HQ] \ O� � �

LVRSURSR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW�� � � G� �] XU• FN] XI• KUHQ�VHLQ�N| QQWH��

Ï Ð¬Ñ Ð Ò

Ð¬Ñ Ó Ô

Ð¬Ñ Õ Ô

Ð¬Ñ Ö Ô

Ð¬Ñ × Ô

Ð¬Ñ Ø Ô

Ó Ñ Ó Ô

Ó Ñ Õ Ô

Ù

Ò�Ð

Ù

Ô�Ð

Ù¬Ú

Ð Õ�Ð Ð Õ

Ù

Ð Õ Ò¬Ð

Û�Ü¬Ý Ý Ü¬Þ¬Ý ß ÜLÞ�à�Ü&á Þ�âBã

äå æ

çèé

êë

çì

�
_ `a`.b�caíZb Ÿ> a¡ ¢.£	¦�¶$«�§�ª¬® ¶$­	¦�¦�§	¨&©�ª¬«�¥&¸É¨&® ­	¨&«.Ë�¤�Ì.·�î&ï ð\¸�¶$± ¤&« ¨&­h³�´B¦�¥&­	²Gµ�¶$­G¾&¡�ñ�¦�¶$§&« ¶&§	¶	¿�½B£	¨&­	¼�¶	ª¬°&® ¤	¼�¶$±BÁ�ò$ÃaÄ ® ­hó�® Ë�°&± ¶$«�¸�¨�ª¬°	¤&­�Ì

' DV�$XIWUHWHQ�GHV�$EVRUSWLRQVP D[ LP XP V�GHU�%DQGH�EHL�HWZDV�N• U] HUHU�: HOOHQOl QJH�LP �6SHNWUXP �YRQ�

,VRSURSR[ \ EHQ] RWKLD] RO� LQ� ' LFKORUP HWKDQ� N| QQWH� GDEHL� GXUFK� GLH� XQWHUVFKLHGOLFKH� 3RODULWl W� GHU� YHU�

ZHQGHWHQ�/ | VXQJVP LWWHO�YHUXUVDFKW�ZHUGHQ��
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1DFK�EHHQGHWHU�%HVWUDKOXQJ�ZXUGH�DXV�HLQLJHQ�GHU�) LOP H�GHU�,5�9HUVXFKUHLKHQ�GDV�HQWVWDQGHQH�3* 3( �

LVROLHUW� XQG� FKDUDNWHULVLHUW�� +LHU] X� ZXUGH� GHU� 3RO\ P HUILOP � ] XQl FKVW� P LW� ' LFKORUP HWKDQ� YRQ� GHQ� 33�

) ROLHQ�JHO| VW�XQG�GXUFK�( LQWURSIHQ�GHU�/ | VXQJ�LQ�0 HWKDQRO�GDV�HQWVWDQGHQH�3RO\ P HU�JHIl OOW��HUQHXW�LQ�

' LFKORUP HWKDQ� JHO| VW� XQG� DXV� 0 HWKDQRO� JHIl OOW�� ) • U� GLH� VR� HUKDOWHQHQ� 3RO\ P HUH� ZXUGHQ�
€

+� 10 5�

6SHNWUHQ�XQG�* 3&�$QDO\ VHQ�LQ�&KORURIRUP �DQJHIHUWLJW���

$OV�%HLVSLHO�LVW�LQ�$EE�� � � �GDV�
€

+�10 5�6SHNWUXP �GHV�QDFK�%HVWUDKOXQJ�HLQHU� � �P RO� � � / | VXQJ�YRQ�1�

%HQ] \ O� � �LVRSURSR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � G� � LQ� * 3( � ] ZLVFKHQ� 33� ) ROLHQ� HUKDOWHQHQ�

3* 3( �DEJHELOGHW��

�
_ `a`.b�c.Â�b ø ùúö�õû÷ýü$§	¨&©�ª¬«�¥&¸þÁ�ÿ.óaÿa± � Ä��&¨	¦ ­	¤	Ë�° ¯B¨	¦�ª¬« ¤&°&± ¥&­	² ¨&® ­	¨&« ·É¸�¶$±C¹ ³�´B¦�¥&­	²gµ�¶$­ º.¡L¯B¨&­	¼�½B± ¡�¾&¡¬® ¦�¶$§&« ¶$§	¶	¿�½B£	¨&­	¼�¶&¡

ª¬°&® ¤	¼�¶$± ® ¥&¸P°	¨�¿�¤	À�± ¥	¶$« ¶$§&°	¶B¦�§&°	¤�ª\Á¬c�ÂeÃaÄ ® ­PÅôÆBÇP¼�ÊN® ¦�Ë�°	¨&­hÆ&Æ	¡LÈ�¶$± ® ¨&­P¨&«�°	¤&± ª ¨&­	¨&­hÆ�ÅôÆ&Ç�Ì

( V� ODVVHQ� VLFK� LQ� GLHVHP � 6SHNWUXP � NHLQH� GHQ� ( QGJUXSSHQ� ] X] XRUGQHQGHQ� 6LJQDOH� GHWHNWLHUHQ�� ' DV�

GXUFK� + j 2 � LQ� ' HXWHURFKORURIRUP � YHUXUVDFKWH� 6LJQDO� EHL� FD�� � �� � SSP � HUVFKHLQW� DOOHUGLQJV� YHUEUHLWHUW��

ZDV� LQ� GHU� 5HJHO� DXI� GLH� $QZHVHQKHLW� DXVWDXVFKHQGHU� 3URWRQHQ� LQ� GHU� XQWHUVXFKWHQ� 9HUELQGXQJ� ] X�

U• FN] XI• KUHQ�LVW�� ' LHV�VSULFKW� I• U�GDV�9RUOLHJHQ�HLQHU�QLFKW�XQHUKHEOLFKHQ�$Q] DKO�YRQ�2 +� ( QGJUXSSHQ�

LQ�GHQ�DXV�GHU�%HVWUDKOXQJ�LP �) LOP �LVROLHUWHQ�3* 3( �3RO\ P HUHQ��( V�OLH‰HQ�VLFK�LQ�GHQ�
€

+�10 5�6SHNWUHQ�

NHLQH� +LQZHLVH� DXI� DXV� GHP � %HQ] RWKLD] ROLXP GHULYDW� VWDP P HQGH� DURP DWLVFKH� � %HQ] \ O� � E] Z �� KHWHUR�

DURP DWLVFKH�6SDOWSURGXNWH�DOV�( QGJUXSSHQ�ILQGHQ��

7DEHOOH� � � ] HLJW�GLH�P LWWHOV� * 3&�LQ�&KORURIRUP �HUKDOWHQHQ�SRO\ VW\ URODQDORJHQ�DSSDUHQWHQ� ] DKOHQP LWWOH�

UHQ� XQG� JHZLFKWVP LWWOHUHQ� 0 ROHNXODUJHZLFKWH� VRZLH� GLH� ] XJHK| ULJH� 3RO\ GLVSHUVLWl W� I• U� GLH� GXUFK� %H�

VWUDKOXQJ�YRQ�/ | VXQJHQ�YRQ�� �P RO�� �GHU�%HQ] RWKLD] ROLXP GHULYDWH�� � D�� � � G�XQG�� � J �LQ�* 3( �DOV�) LOP �

] ZLVFKHQ�33� ) ROLHQ�HUKDOWHQHQ�3* 3( �3RO\ P HUH�� ( LQDQGHU�JHJHQ• EHUJHVWHOOW�VLQG�GLH�P LWWOHUHQ�0 ROHNX�

ODUJHZLFKWH� GHU� HUKDOWHQHQ� 3RO\ JO\ FLG\ OSKHQ\ OHWKHU� I• U� GLH� 3KRWRSRO\ P HULVDWLRQ� RKQH� XQG� P LW� =XVDW] �

YRQ�� �P RO�� �' DURFXU�� � � � �] XU�,QLWLDWRUVDO] �0 RQRP HU�0 LVFKXQJ��
�

|
`

z�� � z��
b ¢.§&§	¤&« ¨&­�ª ¨h§	¶$± ½�¦�ª ½B« ¶�± ¤&­	¤&± ¶B²&¨h¸P® ª ª¬± ¨&« ¨oõ ¶$± ¨&©�¥&± ¤&« ²&¨�ÊN® Ë�°�ª ¨h¥&­���Æ�¶$± ½	��® ¦�§	¨&« ¦�® ª 
�ª ¨&­��&¨&«���¥&« Ë�°oÆB°	¶	ª ¶$§	¶�± ½B¸�¨$«�® ¦�¤�ª¬® ¶$­Pµ�¶�­

ÅôÆ&ÇG® ¸ È�® ± ¸É¨&«�°	¤&± ª ¨&­	¨&­hÆ�¶$± ½�¨&§	¶	¿&® �&¨�
>ÅôÆ�ÿ>¡Lõ ¨	¦�¦�¥&­	²&¨&­’® ­Pÿa°&± ¶$« ¶	À ¶$«�¸gÁ¬ü�ó> a¡�ü�
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' LH�HUP LWWHOWHQ�] DKOHQP LWWOHUHQ�0 ROHNXODUJHZLFKWH�VLQG�P LW�: HUWHQ�GHXWOLFK�XQWHU�� � � � �J�P RO�QLHGULJ��

ZLH�HV�I• U�HLQH�QLFKW�OHEHQGH�NDWLRQLVFKH�3RO\ P HULVDWLRQ�LQ�6XEVWDQ] �XQG�DOV�) LOP �] X�HUZDUWHQ�LVW��

' LH�3RO\ P HUH��GLH�XQWHU�9HUZHQGXQJ�GHV� ,VRSURSR[ \ GHULYDWHV� � � G�P LW�XQG�RKQH�=XVDW] �YRQ� ' DURFXU�

� � � � � KHUJHVWHOOW� ZXUGHQ�� EHVLW] HQ� ODXW� * 3&� GDV� JOHLFKH� ] DKOHQP LWWOHUH� 0 ROHNXODUJHZLFKW�� ' HP JHJHQ�

• EHU�VLQG�GLH�] DKOHQP LWWOHUHQ�0 ROHNXODUJHZLFKWH�GHU�3RO\ P HUH�EHL�,QLWLLHUXQJ�GXUFK�GDV�%HQ] R\ OGHULYDW�

� � J �E] Z ��GLH�XQVXEVWLWXLHUWH�9HUELQGXQJ� � � D�LQ� * HJHQZDUW�YRQ� ' DURFXU� � � � � � GHXWOLFK�K| KHU�DOV�GLH�

GHU�3RO\ P HUH�DXV�GHU�3RO\ P HULVDWLRQ�RKQH� ' DURFXU� � � � � �� ' LHV�VWHKW�RIIHQVLFKWOLFK�LQ�=XVDP P HQKDQJ�

P LW� GHU� LQ� . DSLWHO� � �� �� �� � YHUGHXWOLFKWHQ� %HREDFKWXQJ�� GDVV�� EHL� XQYHUl QGHUWHU� * HVDP WLQLWLDWRUNRQ�

] HQWUDWLRQ�XQG�K| KHUHP �* HVDP WXP VDW] ��GLH�8P VDW] JHVFKZLQGLJNHLW�LP �) DOO�GHU�' HULYDWH�� � J �XQG�� � D�

GXUFK�GHQ�=XVDW] �YRQ� ' DURFXU� � � � � �GHXWOLFK��LP � ) DOO�GHU�9HUELQGXQJ� � � G�MHGRFK�ZHVHQWOLFK�ZHQLJHU�

GHXWOLFK�JHVWHLJHUW�ZHUGHQ�NRQQWH��

1HEHQ�GHQ�DXV�GHQ�%HVWUDKOXQJHQ�GHV� ( SR[ LGP RQRP HUV�* 3( �HUKDOWHQHQ�3RO\ P HUH�ZXUGHQ�DXFK�HLQL�

JH�DXV�9HUVXFKHQ�] XU�%HVWUDKOXQJ�GHV�0 RQRP HUV�&+2 �LP �) LOP �HUKDOWHQH�3&+2 �3UREHQ��GLH�QDFK�GHP �

VHOEHQ� 9HUIDKUHQ� DXIJHDUEHLWHW� ZXUGHQ�� P LWWHOV� 10 5�� * 3&� XQG� 0 $/ ' , �72 ) � XQWHUVXFKW�� $X‰HUGHP �

ZXUGHQ� P LW� HLQLJHQ� %HQ] RWKLD] ROLXP GHULYDWHQ� DXFK� 9HUVXFKH� ] XU� SKRWRNDWLRQLVFK� LQLWLLHUWHQ� 3RO\ P HUL�

VDWLRQ�YRQ�&+2 �LQ�/ | VXQJ�GXUFKJHI• KUW��+LHU] X�ZXUGHQ�� � �E] Z ��� �� �Z �Z �/ | VXQJHQ�GLHVHV�( SR[ LGP R�

QRP HUV�LQ�WURFNHQHP � ' LFKORUP HWKDQ�LQ� * HJHQZDUW�YRQ� � �P RO� � � �E] JO��GHU� ( SR[ LGHLQZDDJH� �GHV�HQW�

VSUHFKHQGHQ� ,QLWLDWRUVDO] HV� LQ� . • YHWWH� EHVWUDKOW� XQG� GXUFK� ( LQWURSIHQ� GHU� / | VXQJ� LQ� 0 HWKDQRO� GDV�

HQWVWDQGHQH�3RO\ P HU�LVROLHUW��XP JHIl OOW�XQG�P LWWHOV�10 5��* 3&�XQG�0 $/ ' , �72 ) �XQWHUVXFKW��

$EE��� � � ] HLJW�EHLVSLHOKDIW�GDV�
€

+�10 5�6SHNWUXP �GHV�DXV�GHU�%HVWUDKOXQJ�HLQHU�� � � � �Z �Z �/ | VXQJ�YRQ�

&+2 � LQ� ' LFKORUP HWKDQ� EHL� ,QLWLLHUXQJ� GXUFK� � � P RO� � � 3RO\ �>1� �S�YLQ\ OEHQ] \ O� �EHQ] RWKLD] RO�

LXP KH[ DIOXRURSKRVSKDW�FR�P HWK\ OP HWKDFU\ ODW@�� � � � �� � � D� �HUKDOWHQHQ�3RO\ F\ FORKH[ HQR[ LGV��
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g
îh¹ ÊwvLÊ ³�´	¦�¥&­	²’µ�¶$­Gÿ.ù�l�¥&­��xh’¸�¶$±B¹ Á�¤&­h§B°	¶	ª ¶B¦�¨&­	¦�® £B¡
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¸�¨�ª¬°�½B± ¸�¨�ªL°	¤	Ë�« ½B± ¤�ªB~E·q• ·�îhÁ dad
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Ä ® ­’ó�® Ë�°&± ¶$«�¸�¨�ª¬°	¤$­P¨&«�°	¤&± ª ¨$­	¨&­hÆ�¶$± ½�Ë�½�Ë�± ¶$°	¨�¿�¨&­	¶	¿B® �&¦�Ì

,Q�GHQ�
€

+�10 5�6SHNWUHQ�GHU�3RO\ F\ FORKH[ HQR[ LGH�OLH‰HQ�VLFK�QDFK�GHU�JHZ l KOWHQ�$XIDUEHLWXQJ�ZLH�LP �

) DOO� GHU� 3RO\ JO\ FLG\ OSKHQ\ OHWKHU� NHLQH� ( QGJUXSSHQ� RGHU� ( GXNWHQ� ] X] XRUGQHQGHQ� 6LJQDOH� GHWHNWLHUHQ��
€

+�10 5� 6SHNWUHQ� YRQ� 3RO\ P HUHQ� DXV� %HVWUDKOXQJHQ� XQWHU� 9HUZHQGXQJ� FRSRO\ P HUHU� ,QLWLDWRUHQ� ZLH�

VHQ�WHLOZHLVH�QDFK�GHU�HUVWHQ�) l OOXQJ�QRFK�30 0 $� ] X] XRUGQHQGH�6LJQDOH�DXI�� ' LHV�LVW�YHUVWl QGOLFK��GD�

EHL� 9HUZHQGXQJ� GHU� &RSRO\ P HUH� ] XP � ( UKDOW� GHU� JOHLFKHQ� . RQ] HQWUDWLRQ� DQ� SKRWRDNWLYHU� * UXSSH� ZLH�

I• U� GLH� QLHGHUP ROHNXODUHQ� ,QLWLDWRUHQ� HLQH� ZHVHQWOLFK� K| KHUH� * HVDP WHLQZDDJH� Q| WLJ� ZDU�� ( V� NDQQ�

GDKHU� ] XU� WHLOZHLVHQ� 0 LWIl OOXQJ� GHV� FRSRO\ P HUHQ� ,QLWLDWRUV� E] Z �� GHU� SKRWRO\ WLVFKHQ� $EEDXSURGXNWH�

NRP P HQ�� ' D�QDFK�8P Il OOXQJ�NHLQH�30 0 $�6LJQDOH�P HKU�GHWHNWLHUW�ZXUGHQ��NDQQ�QLFKW�DXI�GDV�( QWVWH�

KHQ�HLQHV�3IURSIFRSRO\ P HUV�JHVFKORVVHQ�ZHUGHQ��

7DEHOOH�� �] HLJW�GLH�GXUFK�* 3&�LQ�&KORURIRUP �HUKDOWHQHQ�SRO\ VW\ URODQDORJHQ�DSSDUHQWHQ�] DKOHQP LWWOHUHQ�

XQG� JHZLFKWVP LWWOHUHQ� 0 ROHNXODUJHZLFKWH� VRZLH� GLH� ] XJHK| ULJH� 3RO\ GLVSHUVLWl W� GHU� GXUFK� %HVWUDKOXQJ�

LP �) LOP �E] Z ��LQ�/ | VXQJ�HUKDOWHQHQ�&+2 �3RO\ P HUH���
�

|
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: LH� ] X�HUZDUWHQ��EOLHEHQ�GLH�GXUFK�3RO\ P HULVDWLRQ�LP � ) LOP �E] Z ��LQ�YHUG• QQWHU� / | VXQJ� � � � � �Z �Z � �HU�
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' LH� DXV� GHQ� LQ� GHU� 7DEHOOH� DXIJHI• KUWHQ� $QVl W] HQ� %� XQG� ( � * � JHZRQQHQHQ� &+2 �3RO\ P HUH� ZXUGHQ�

P LWWHOV�0 $/ ' , �72 ) �0 DVVHQVSHNWURP HWULH�XQWHUVXFKW��

: LH�DXV�$EE�� � � �HUVLFKWOLFK��HUKl OW�P DQ�LQ�NRQ] HQWULHUWHU�/ | VXQJ� � � � � � �Z �Z � �XQWHU�=XVDW] �YRQ� � �P RO�

� � GHV� &RSRO\ P HUHQ� � � D� DOV� NDWLRQLVFKHP � 3KRWRLQLWLDWRU� �$QVDW] � %� � QDFK� GHU� 89�%HVWUDKOXQJ� 3&+2 ��

GHVVHQ�LP �0 $/ ' , �72 ) � 0 DVVHQVSHNWUXP �GHWHNWLHUWHU�$QWHLO�NHLQH�$QELQGXQJ�DQ�GLH� . HWWH�GHV�&RSRO\ �

P HUHQ� DXIZHLVW�� ' HU� $EVWDQG� YRQ� � � � X�H� YRQ� 6LJQDO� ] X� 6LJQDO� LQ� GHU� LQWHQVLWl WVVWl UNVWHQ� 6LJQDOUHLKH�

HQWVSULFKW�GHU�0 RQRP HUHLQKHLW�&+2 �� ' LH�6LJQDOH�ODVVHQ�VLFK�3&+2 � . HWWHQ� ] XRUGQHQ��GLH�DOV� ( QGJUXS�

SHQ� HLQ� 3URWRQ� XQG� HLQH� +\ GUR[ \ JUXSSH� WUDJHQ� XQG� MHZHLOV� HLQ� $J º � ,RQ� DXV� GHU� 0 DWUL[ � DQJHODJHUW�

KDEHQ��

�
_ `a`.b�c

€
b õô¢�³�ó.ñ¬¡ »�l Èoõ ¤�¦�¦�¨&­	¦�§	¨&©�ª¬«�¥&¸¼�&¨	¦GÆ�ÿ.ù�l ¤&¥	¦½�&¨&«ôŸ> a¡L¯B¨	¦�ª¬« ¤&°&± ¥&­	²�¨&® ­B¨&«

g
în¹ ÊwvLÊ ³�´B¦�¥&­	²nµ�¶$­oÿ.ù�l ¥&­	�¾hn¸�¶$±�¹

ÁL£	¼�²�± Ìnÿ.ù�lfÄ

�
Æ�¶$± ½	¡kyLºwz Á {Xz µB® ­�½B± £	¨&­	¼�½B± Ä�¡¬£	¨&­	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥&¸P°B¨�¿�¤�À�± ¥	¶$« ¶$§&°	¶B¦�§&°	¤�ª�¡%|�}�¡¬¸�¨�ª¬°	½B± ¸�¨�ª¬°	¤	Ë�« ½&± ¤�ªB~É·q• ·�î Á d.d

|
Ä ® ­

ó�® Ë�°&± ¶$«�¸�¨�ª¬°	¤$­’Á ¢.­	¦�¤�ª ¼•‰.Äk
�ó�® ª¬°&« ¤&­	¶$± ¡ ¢>²À¿�¡Lõ ¤�ª¬«�® ¿$Ì

( V� LVW� DQ] XP HUNHQ�� GDVV� LP � 0 $/ ' , �6SHNWUXP � GLHVHV� 3RO\ P HUHQ� QXU� 6LJQDOH� LP � 0 ROHNXODUJHZLFKWVEH�

UHLFK�ELV�FD�� � � � � �X�H�GHWHNWLHUW�ZXUGHQ�� ' D�LQ�GHU�* 3&�$QDO\ VH�HLQ�ZHVHQWOLFK�K| KHUHV�] DKOHQP LWWOH�

UHV� 0 ROHNXODUJHZLFKW� YRQ� FD�� � � � � � � J�P RO� HUP LWWHOW� ZXUGH�� NDQQ� DXV� GHP � 9RUKHUUVFKHQ� YRQ� 3&+2 �

. HWWHQ� P LW� 3URWRQHQ� XQG� +\ GUR[ \ JUXSSHQ� DOV� ( QGJUXSSHQ� LP � QLHGULJHQ� 0 ROHNXODUJHZLFKWVEHUHLFK�

QLFKW�DXI�GHQ� IDYRULVLHUWHQ� ,QLWLLHUXQJV� �E] Z �� 7HUP LQLHUXQJVP HFKDQLVP XV�JHVFKORVVHQ�ZHUGHQ��GD�HLQ�

+DXSWWHLO�GHV�3RO\ P HUHQ�DXIJUXQG�GHU�UHODWLYHQ�' LVNULP LQLHUXQJ�K| KHUHU�0 ROHNXODUP DVVHQ�GHU�0 ROHNX�

ODUJHZLFKWVYHUWHLOXQJ�LP �0 $/ ' , �72 ) �QLFKW�UHJLVWULHUW�ZXUGH���

1DFK�GHU�3KRWRSRO\ P HULVDWLRQ�LQ�JHULQJHU�NRQ] HQWULHUWHQ�/ | VXQJHQ�� � � � �Z �Z � �XQWHU�=XVDW] �YRQ�� �P RO�

� � 1 �%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � D�� $QVDW] � ) � � ZXUGH� LP � 0 $/ ' , �72 ) � 0 DVVHQVSHNW�

UXP � GHV� LVROLHUWHQ� 3&+2 � QHEHQ� GHU� 6LJQDOUHLKH� GHV� OLQHDUHQ� 3&+2 � �P LW� 3URWRQ�� XQG� +\ GUR[ \ �

( QGJUXSSH� �LP �QLHGHUP ROHNXODUHQ�%HUHLFK�HLQH�XP � � � �X�H� ] X�QLHGULJHUHQ�0 DVVHQ�YHUVFKREHQH��LQWHQ�

VLWl WVVFKZ l FKHUH� 6LJQDOUHLKH� GHWHNWLHUW� �$EE�� � � � �� ' LH� 0 DVVHQGLIIHUHQ] � HQWVSULFKW� IRUP DO� GHU� $EVSDO�

WXQJ� YRQ� + Á 2 � DXV� GHQ� OLQHDUHQ� 3&+2 � . HWWHQ�� ( V� OLHJHQ� DOVR� 3&+2 �6SH] LHV� RKQH� ( QGJUXSSHQ�� G�K��

3&+2 �=\ NOHQ��YRU��

�
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_ `a`.b&d�ÂZb õô¢�³�ó.ñ¬¡ »�l È�õ ¤	¦�¦�¨&­	¦�§	¨&©�ª¬«�¥&¸Ã�&¨	¦hÆ�ÿ.ù�l ¤&¥	¦��&¨&«EŸ> a¡L¯B¨	¦�ª¬« ¤&°&± ¥&­	² ¨&® ­	¨&«Œh ¹ ÊwvLÊý³�´B¦�¥&­	² µ�¶$­�ÿ.ù�l ¥&­��Äh ¸�¶$±>¹

ÁL£	¼�²�± Ì’ÿ.ù�lfÄ�º.¡L¯B¨&­	¼�½B± £	¨&­	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥&¸P°	¨�¿�¤�À�± ¥	¶$« ¶$§&°	¶B¦�§&°	¤�ªŒÁ¬c�Â
|

Ä
® ­^ó�® Ë�°&± ¶$«�¸�¨�ª¬°	¤$­ Á ¢.­	¦�¤�ª ¼

Š

Äk
@ó�® ª¬°$« ¤&­	¶$± ¡ ¢>²À¿�¡

õ ¤�ª¬«�® ¿$Ì

8QWHU� GHQ� VHOEHQ� %HGLQJXQJHQ� HUKl OW� P DQ� LQ� YHUG• QQWHU� / | VXQJ� P LW� � � L� DOV� ,QLWLDWRU� �$QVDW] � ( � �

3&+2 ��GDV�LP �0 $/ ' , �72 ) � 0 DVVHQVSHNWUXP �LP �QLHGHUP ROHNXODUHQ�%HUHLFK�GLH�3&+2 �=\ NOHQ�VRJDU�DOV�

LQWHQVLWl WVVWl UNHUH� 5HLKH� DXIZHLVW� �$EE�� � � � �� ,P � K| KHUP ROHNXODUHQ� %HUHLFK� �ELV� FD�� � � � � � X�H� �� GHU� LQ�

$EE��� � �QLFKW�GDUJHVWHOOW�LVW��• EHUZLHJW�ZLHGHUXP �GHU�$QWHLO�DQ�OLQHDUHQ�. HWWHQ���

�
_ `a`.b&dôò>b õô¢�³�ó.ñ¬¡ »�l È�õ ¤	¦�¦�¨&­	¦�§	¨&©�ª¬«�¥&¸Ã�&¨	¦hÆ�ÿ.ù�l ¤&¥	¦��&¨&«EŸ> a¡L¯B¨	¦�ª¬« ¤&°&± ¥&­	² ¨&® ­	¨&«Œh ¹ ÊwvLÊý³�´B¦�¥&­	² µ�¶$­�ÿ.ù�l ¥&­��Äh ¸�¶$±>¹

ÁL£	¼�²�± Ì•ÿ.ù�lfÄ Æ�¶$± ½	¡kyLºwz Á {Xz µB® ­�½B± £	¨&­	¼�½B± Ä�¡�¾&¡¬§&°	¨&­	¶	¿�½B£	¨&­	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥&¸P°	¨�¿�¤	À�± ¥	¶$« ¶$§&°	¶B¦�§&°	¤�ª¬¡%|�}�¡¬¸�¨�ª¬°	½B± ¸�¨�ª¬°	¤	Ë�« ½B± ¤�ªB~^·q• ·�î

Á dad_� Ä ® ­hó�® Ë�°&± ¶$«�¸�¨�ª¬°	¤&­’Á ¢.­	¦�¤�ª ¼•�$Ä9
�ó�® ª¬°&« ¤&­	¶�± ¡ ¢>²À¿�¡Lõ ¤�ª¬«�® ¿hÌ

' LH� 3KRWRSRO\ P HULVDWLRQ� YRQ� &+2 � LQ� 6XEVWDQ] � P LW� � � P RO� � � 1 �%HQ] \ O� � �

LVRSURSR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � G�� ZLH� EHVFKULHEHQ� DOV� ) O• VVLJNHLWVILOP � ] ZLVFKHQ�

33� ) ROLHQ�� $QVDW] � * � �� OLHIHUW� GDJHJHQ�� ZLH� QLFKW� DQGHUV� ] X� HUZDUWHQ�� WURW] � GHU� QLHGULJHQ� HUUHLFKWHQ�

0 ROHNXODUJHZLFKWH� DXVVFKOLH‰OLFK� OLQHDUH� 3&+2 � . HWWHQ�� GLH�� QLFKW� DQGHUV� DOV� LQ� / | VXQJ�� ZLHGHUXP � HLQ�

3URWRQ�XQG�HLQH�+\ GUR[ \ JUXSSH�DOV�( QGJUXSSHQ�WUDJHQ��$EE��� � � ��
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_ `a`.b&d_Å.b õô¢�³�ó.ñ¬¡ »�l Èiõ ¤	¦�¦�¨&­	¦�§	¨&©�ª¬«�¥&¸Æ�&¨	¦úÆ�ÿ.ù�l ¤&¥	¦Ç�&¨&«gŸ> a¡L¯B¨	¦�ª¬« ¤&°&± ¥$­	² µ�¶$­ ÿ.ù�l ¥$­�� · ¸�¶$± ¹ º.¡L¯B¨&­	¼�½B± ¡�¾&¡

® ¦�¶$§&« ¶$§	¶	¿�½B£	¨&­	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥&¸P°	¨�¿�¤�À�± ¥B¶$« ¶$§&°	¶B¦�§&°	¤�ª\Á¬c�Â>Ã>Äf¤&± ¦�È�® ± ¸É¼�ÊN® ¦�Ë�°�¨&­hÆ&Æ	¡LÈ�¶$± ® ¨&­�
�ó�® ª¬°$« ¤&­	¶$± ¡ ¢>²À¿�¡Lõ ¤�ª¬«�® ¿�Ì

9HUJOHLFKW�P DQ�GLH�LQ�GHQ�0 $/ ' , �6SHNWUHQ�HUKDOWHQH�9HUWHLOXQJ�GHU�6LJQDOLQWHQVLWl WHQ�P LW�GHQ�P LWWHOV�

* 3&�EHVWLP P WHQ�] DKOHQP LWWOHUHQ�0 ROHNXODUJHZLFKWHQ��VR�LVW�YRU�DOOHP �I• U�GLH�LQ�GHQ�$QVl W] HQ�( �XQG�) �

DXV�YHUG• QQWHU�/ | VXQJ�LVROLHUWHQ�3&+2 �3RO\ P HUH�DXJHQVFKHLQOLFK�HLQH�JXWH�hEHUHLQVWLP P XQJ�] X�EHR�

EDFKWHQ��( V�NDQQ�GDKHU�YHUP XWOLFK�DXVJHVFKORVVHQ�ZHUGHQ��GDVV�HLQ�JUDYLHUHQGHU�$QWHLO�GHV�LQ�GLHVHQ�

3KRWRSRO\ P HULVDWLRQHQ�HQWVWDQGHQHQ�3RO\ F\ FORKH[ HQR[ LGV�LP �0 $/ ' , �72 ) �QLFKW�GHWHNWLHUW�ZXUGH��

1DFK� $QDO\ VH� GHU� 0 $/ ' , �72 ) � 6SHNWUHQ� ZXUGH� GDKHU� DQJHQRP P HQ�� GDVV� GLH� XQWHU� 9HUZHQGXQJ� YRQ�

1�%HQ] \ OEHQ] RWKLD] ROLXP VDO] HQ�SKRWRO\ WLVFK�DXVJHO| VWH�,QLWLLHUXQJ�GHU�NDWLRQLVFKHQ�3RO\ P HULVDWLRQ�YRQ�

&+2 � KDXSWVl FKOLFK� GXUFK� 3URWRQHQ� XQG� GLH� 7HUP LQLHUXQJ� KDXSWVl FKOLFK� GXUFK� : DVVHU�� GDV� QDW• UOLFK�

DXFK�HLQ�JHZLVVHV�$XVP DVV�DQ�. HWWHQ• EHUWUDJXQJ�YHUXUVDFKW��HUIROJW��2 EZRKO�GDV�/ | VXQJVP LWWHO�' LFK�

ORUP HWKDQ�E] Z ��GDV�0 RQRP HUH�&+2 �VRUJIl OWLJ�JHWURFNQHW�ZXUGHQ��Z XUGH�GLH�YROOVWl QGLJH� ( QWIHUQXQJ�

YRQ�: DVVHU�DXV�GHQ�XQWHUVXFKWHQ�6\ VWHP HQ�RIIHQVLFKWOLFK�QLFKW�UHDOLVLHUW��%HVRQGHUV�EHL�GHQ�%HVWUDK�

OXQJHQ� LP � ) LOP � NRQQWH� GLH� ( LQGLIIXVLRQ� YRQ� : DVVHU� RKQHKLQ� QLFKW� YHUP LHGHQ� ZHUGHQ�� $XFK� ZHQQ�

GXUFK�0 $/ ' , �72 ) �0 DVVHQVSHNWURP HWULH� ] \ NOLVFKH�6WUXNWXUHQ�Kl XILJ� • EHUUHSUl VHQWLHUW�ZHUGHQ��VR�OHJW�

GLH�' HWHNWLRQ�HLQHV�VHKU�GHXWOLFKHQ�$QWHLOV�DQ�3&+2 �=\ NOHQ�LQ�GHQ�DXV�YHUG• QQWHQ�/ | VXQJHQ�LVROLHUWHQ�

3RO\ P HUHQ�GHQQRFK�QDKH��GDVV�GHU�$QWHLO�DQ�: DVVHU�LQ�GLHVHQ�/ | VXQJHQ�XQG�GDP LW�DXFK�GDV�$XVP D‰�

DQ�GXUFK�: DVVHU�DXVJHO| VWHU�. HWWHQ• EHUWUDJXQJ�QLFKW�• EHUP l VVLJ�KRFK�ZDU��

=XU� hEHUSU• IXQJ� GHU� 9HUP XWXQJ�� GDVV� HV� VLFK� EHL� GHQ� LQLWLLHUHQGHQ� 6SH] LHV� KDXSWVl FKOLFK� XP � 3URWR�

QHQ� KDQGHOW�� GLH� DXV� GHU� 3KRWRO\ VH� GHU� %HQ] RWKLD] ROLXP GHULYDWH� HQWVWHKHQ�� Z XUGHQ� %HVWUDKOXQJVYHU�

VXFKH�LQ�* HJHQZDUW�YRQ�� �� � ' L�WHUW�EXW\ OS\ ULGLQ�� ' %3� �GXUFKJHI• KUW��

9HUELQGXQJHQ�ZLH� ' %3�RGHU�DXFK� ' %0 3� � ' L�WHUW�EXW\ OP HWK\ OS\ ULGLQ� �VLQG�VRJHQDQQWH�3URWRQHQIl QJHU�

�DXFK� Ä3URWRQHQVFKZ l P P H³� �� 6LH� ZHLVHQ� HLQH� l X‰HUVW� DXVJHSUl JWH� %DVL] LWl W� DXI�� VLQG� MHGRFK� QLFKW�

QXNOHRSKLO�XQG�ZHUGHQ�GDKHU�RIW�DOV�HIIHNWLYHU�' LVNULP LQDWRU�] ZLVFKHQ�GHQ�] ZHL�YRUKHUUVFKHQGHQ�,QLWL�

LHUXQJVP HFKDQLVP HQ�NODVVLVFKHU�NDWLRQLVFKHU�3RO\ P HULVDWLRQHQ�YHUZHQGHWÈ9ÉQÊ �� ,VW�HLQH�SURWLVFKH�6l XUH�

LQ�GLH�%LOGXQJ�GHU�. HWWHQWUl JHU�LQYROYLHUW�±�GLUHNW�RGHU�GXUFK�&RNDWDO\ VH�±�VR�LQKLELHUW�GHU�=XVDW] �HLQHV�

l TXLYDOHQWHQ�$QWHLOV�YRQ�] �%�� ' %0 3�GHQ�3UR] HVV��) • KUW�GDJHJHQ�GLH�GLUHNWH�HOHNWURSKLOH�$GGLWLRQ�HLQHU�

/ HZLV�6l XUH��DOVR� ] �%��DXFK�HLQHV�&DUERNDWLRQV�� ] XU�%LOGXQJ�GHU�DNWLYHQ�6SH] LHV�� VR�NDQQ�GLH�VWHULVFK�

JHKLQGHUWH� %DVH� QLFKW� LQWHUYHQLHUHQ�� : l UH� DOVR� GLH� HLQ] LJ� LQLWLLHUHQGH� 6SH] LHV� HLQH� 3URWRQHQVl XUH��

GDQQ� Z • UGH� GLH� =XJDEH� HLQHV� DXVUHLFKHQGHQ� $QWHLOV� GLHVHU� 3URWRQHQIl QJHU� GXUFK� 1HXWUDOLVDWLRQ� GHV�

,QLWLDWRUV�GLH�3RO\ P HULVDWLRQ�YROOVWl QGLJ�LQKLELHUHQ��$QGHUHUVHLWV�HUIROJW�NHLQ�4 XHQFKHQ�GHU�3RO\ P HULVD�

WLRQ�VRIHUQ�QLFKW�SURWLVFKH�$GGLWLRQVSUR] HVVH�LQ�GHUHQ�,QLWLLHUXQJ�LQYROYLHUW�VLQG��
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' %3�ZHLVW�LQ�89�$EVRUSWLRQVVSHNWUHQ�LQ�' LFKORUP HWKDQ�HLQ�ODQJZHOOLJVWHV�89�$EVRUSWLRQVP D[ LP XP �EHL�

FD�� � � � �QP �DXI�� 1LFKWVGHVWRZHQLJHU�ZXUGH�GLH�9HUELQGXQJ�DXFK�LQ�SKRWRFKHP LVFK�DXVJHO| VWHQ�NDWLR�

QLVFKHQ� 3RO\ P HULVDWLRQHQ� EHUHLWV� ] XU� ( YDOXLHUXQJ� GHU� VWDWWILQGHQGHQ� ,QLWLLHUXQJ� YHUZHQGHWÉ�È �� ' LHV�

HUVFKHLQW� XQSUREOHP DWLVFK�� VR� ODQJH� HLQH� VHOHNWLYH� ( LQVWUDKOXQJ� DXVVFKOLH‰OLFK� LQ� GLH� ODQJZHOOLJVWH�

$EVRUSWLRQVEDQGH� GHV� SKRWRNDWLRQLVFKHQ� ,QLWLDWRUV� JHZ l KUOHLVWHW� ZHUGHQ� NDQQ�� G�K�� GLHVH� $EVRUSWLRQ�

EHL�GHXWOLFK�HQHUJLHl UP HUHQ�: HOOHQOl QJHQ�OLHJW�DOV�GLH�GHV�3URWRQHQIl QJHUV��( V�ZXUGHQ�GDKHU�YRQ�GHQ�

LP �5DKP HQ�GLHVHU�$UEHLW�VWXGLHUWHQ�%HQ] RWKLD] ROLXP GHULYDWHQ�QXU�HLQLJH�GHU�( WKHUGHULYDWH��GLH�LQ�89�

$EVRUSWLRQVVSHNWUHQ�DOOH�HQHUJLHl UP VWH�$EVRUSWLRQVP D[ LP D�EHL�: HOOHQOl QJHQ�• EHU�� � � �QP �DXIZHLVHQ��

KLQVLFKWOLFK� LKUHU� ,QLWLLHUXQJVIl KLJNHLW� LQ� * HJHQZDUW� YRQ� ' %3� XQWHUVXFKW�� =XU� hEHUSU• IXQJ� ZXUGHQ�

DXFK� ( [ SHULP HQWH� P LW� YHUVFKLHGHQHQ� ,QLWLDWRUHQ� LQ� * HJHQZDUW� YRQ� ' %3� XQG� ' DURFXU� � � � � � GXUFKJH�

I• KUW�� ' DURFXU� � � � � � ZHLVW�� ZLH� EHUHLWV� HUZ l KQW� ZXUGH�� LQ� 89�$EVRUSWLRQVVSHNWUHQ� HLQ� ODQJZHOOLJVWHV�

$EVRUSWLRQVP D[ LP XP � EHL� � � � � QP � DXI�� VR� GDVV� HLQH� VHOHNWLYH� ( LQVWUDKOXQJ� LQ� GLHVH� %DQGH� JDUDQWLHUW�

LVW�� ' D�GLH� ( LJHQDEVRUSWLRQ�GHU�%HQ] RWKLD] ROLXP YHUELQGXQJ�LQ�GLHVHP � ) DOOH� I• U�GHQ�$EODXI�GHU�SKRWR�

NDWLRQLVFKHQ�,QLWLLHUXQJ�QLFKW�UHOHYDQW�LVW��NRQQWH�GHU�( IIHNW�YRQ�' %3�DXFK�I• U�9HUELQGXQJHQ�P LW�HQHU�

JLHUHLFKHUHQ� $EVRUSWLRQVP D[ LP D� • EHUSU• IW� ZHUGHQ�� ' LH� LQ� . DSLWHO� � �� �� �� � GLVNXWLHUWHQ� ( UJHEQLVVH�

VSUHFKHQ�GDI• U��GDVV�GLH� ,QLWLLHUXQJ�GHU�( SR[ LGSRO\ P HULVDWLRQ�GXUFK�GLH� . RP ELQDWLRQ�HLQHV�%HQ] RWKLD�

] ROLXP VDO] HV� P LW� ' DURFXU� � � � � � LQ� • EOLFKHU� XQG� OLWHUDWXUEHNDQQWHU� : HLVH� GXUFK� 3URWRQHQ� HUIROJW�� ' HU�

=XVDW] � YRQ� ' %3� VROOWH� DOVR� LQ� GLHVHP � ) DOO� ] X� HLQHU� YROOVWl QGLJHQ� 8QWHUGU• FNXQJ� GHU� 3RO\ P HULVDWLRQ�

I• KUHQ��

,Q�9HUVXFKVUHLKHQ�ZXUGHQ�MHZHLOV�/ | VXQJHQ�YRQ�� �P RO�� �GHU�QLHGHUP ROHNXODUHQ�%HQ] RWKLD] ROLXP GHUL�

YDWH�� � D�� � � G�� � � H�� � � L�E] Z �� � � J �� � �P RO� � � ' DURFXU� � � � � �VRZLH� � �P RO� � � ' %3�LQ�* 3( �DOV�) LOP � ] ZL�

VFKHQ�33� ) ROLHQ�EHVWUDKOW�XQG�LQ�UHJHOP l ‰LJHQ�$EVWl QGHQ� ,5�6SHNWUHQ�DXIJHQRP P HQ��$XFK�QDFK�%H�

VWUDKOXQJV] HLWHQ�YRQ�ELV�] X�� �� �6WXQGHQ�ZXUGH�LQ�NHLQHU�GHU�9HUVXFKVUHLKHQ�HLQ�VLJQLILNDQWHU�$XI� �E] Z ��

$EEDX�YRQ�%DQGHQ�LQ�GHQ�,5�6SHNWUHQ�EHREDFKWHW��( V�JHODQJ�DXFK�QLFKW��DXV�YRQ�GHQ�) ROLHQ�JHO| VWHQ�

) LOP HQ�SRO\ P HUHV�0 DWHULDO� ] X� Il OOHQ�� ' HU�=XVDW] �YRQ� ' %3� I• KUWH�DOVR� ] X�HLQHU�YROOVWl QGLJHQ�8QWHUGU• �

FNXQJ�GHU�SKRWRNDWLRQLVFKHQ�3RO\ P HULVDWLRQ�� ' LHV�EHVWl WLJW��GDVV�GLH�,QLWLLHUXQJ�EHL�9HUZHQGXQJ�HLQHU�

. RP ELQDWLRQ� DXV� HLQHP � %HQ] RWKLD] ROLXP GHULYDW� XQG� ' DURFXU� � � � � � DOV� 3KRWRLQLWLDWRU� GXUFK� 3URWRQHQ�

HUIROJW���

%HL�9HUIROJXQJ�GHU�%HVWUDKOXQJ�YRQ�* 3( �LQ�* HJHQZDUW�YRQ�� �P RO�� �GHU�( WKHUGHULYDWH�� � G�� � � H�E] Z ��

� � L�VRZLH�� �P RO�� � ' %3��DEHU�RKQH�GHQ�=XVDW] �YRQ�' DURFXU�� � � � ��ZXUGH�LQ�GHQ�,5�6SHNWUHQ�HEHQIDOOV�

NHLQHUOHL�%DQGHQHQWZLFNOXQJ�LP �9HUODXI�GHU�%HVWUDKOXQJ�IHVWJHVWHOOW��

' LH�' HWHNWLRQ�DXVVFKOLH‰OLFK�3URWRQHQ�XQG�+\ GUR[ \ JUXSSHQ�DOV�( QGJUXSSHQ�WUDJHQGHU�3&+2 � . HWWHQ�LQ�

GHQ� 0 $/ ' , �72 ) � 6SHNWUHQ� GHU� &+2 �3RO\ P HUH� XQG� GLH� YROOVWl QGLJH� 8QWHUGU• FNXQJ� GHU� 3KRWRSRO\ P HUL�

VDWLRQ� YRQ� * 3( � LQ� * HJHQZDUW� YRQ� ' %3� VLQG� GHXWOLFKH� ,QGL] LHQ� GDI• U�� GDVV� EHL� 9HUZHQGXQJ� GHU� LP �

5DKP HQ� GLHVHU� ' LVVHUWDWLRQ� XQWHUVXFKWHQ� 1�%HQ] \ OEHQ] RWKLD] ROLXP VDO] H� DOV� SKRWRNDWLRQLVFKH� ,QLWLDWR�

UHQ� GLH� ,QLWLLHUXQJ� GHU� ( SR[ LGSRO\ P HULVDWLRQ� GXUFK� 3URWRQHQ� HUIROJW�� $X‰HUGHP � OHJW� GHU� LQ� 89�

$EEDXVSHNWUHQ� EHREDFKWHWH� $EEDX� GHU� ODQJZHOOLJVWHQ� $EVRUSWLRQVEDQGH� XQG� $XIEDX� HLQHU� $EVRUSWL�

RQVEDQGH� EHL� HQHUJLHl UP HUHQ� : HOOHQOl QJHQ� XP � � � � � QP � GLH� ) UHLVHW] XQJ� GHV� HQWVSUHFKHQGHQ� %HQ�

] RWKLD] ROV� GXUFK� 6SDOWXQJ� GHU� 1�&+ Á � %LQGXQJ� LQ� GHU� 3KRWRO\ VH� QDKH�� ' LH� SKRWRO\ WLVFKH� * HQHULHUXQJ�

LQLWLLHUHQGHU� 6SH] LHV� DXV� GHQ� XQWHUVXFKWHQ� 1�%HQ] \ OEHQ] RWKLD] ROLXP GHULYDWHQ� N| QQWH� DXIJUXQG� GLHVHU�

( UJHEQLVVH� QDFK� HLQHP � l KQOLFKHQ� 0 HFKDQLVP XV� HUIROJHQ�� ZLH� HU� I• U� GLH� 3KRWRO\ VH� YRQ� 1�

$U\ OP HWK\ OS\ ULGLQLXP YHUELQGXQJHQ� P | JOLFK� HUVFKHLQWÉQÉ �� 1DFK� GLHVHP � 0 HFKDQLVP XV� ] HUILHOH� GDV� 1�

%HQ] \ OEHQ] RWKLD] ROLXP NDWLRQ� QDFK� GHU� $EVRUSWLRQ� HLQHV� / LFKWTXDQWV� DXV� GHP � DQJHUHJWHQ� =XVWDQG�

XQWHU�KRP RO\ WLVFKHP �%LQGXQJVEUXFK� ] X�HLQHP �%HQ] RWKLD] ROLXP UDGLNDONDWLRQ��GDV�HLQ� : DVVHUVWRIIDWRP �

YRQ� HLQHP � ' RQRU� � ] �%�� HLQHP � 0 RQRP HUP ROHN• O� � DEVWUDKLHUW� XQG� DXV� GHP � VR� JHELOGHWHQ� . DWLRQ� HLQ�

3URWRQ�IUHLVHW] W��6FKHP D�� � � ��
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ÆB°	¶	ª ¶$± ½�¦�¨@µ	¶$­ º.¡L¯B¨&­	¼�½B± £	¨$­	¼�¶	ª¬°&® ¤B¼�¶$± ® ¥&¸P°	¨�¿�¤�À�± ¥B¶$« ¶$§&°	¶B¦�§&°	¤�ª ¨&­ ¥&­�ª ¨$«C°	¶$¸�¶$± ½�ª¬® ¦�Ë�°	¨&¸i¯$® ­���¥&­	²&¦�£&«�¥	Ë�° ¥&­���¯$® ± ��¥&­B²

¨&® ­	¨&«\ÆB« ¶	ª ¶$­	¨&­	¦Q
&¥&« ¨eÌ

1DFK� GHQ� ( UJHEQLVVHQ� GHU� 0 $/ ' , �72 ) �� * 3&� XQG� È +�10 5� $QDO\ VHQ� GHU� LVROLHUWHQ� 3* 3( � � XQG� 3&+2 �

3RO\ P HUH� HUIROJW� RIIHQVLFKWOLFK� GLH� 7HUP LQLHUXQJ� GHU� GXUFK� 3URWRQHQ� JHVWDUWHWHQ� 3RO\ HSR[ LGNHWWHQ�

KDXSWVl FKOLFK� GXUFK� : DVVHU�� ' DV� LQ� GLHVHU� 5HDNWLRQ� IUHLJHVHW] WH� 3URWRQ� LVW� QDW• UOLFK� SULQ] LSLHOO� LQ� GHU�

/ DJH�HLQH�QHXH�3RO\ P HUNHWWH�] X�VWDUWHQ��VR�GDVV�: DVVHU�DXFK�DOV�hEHUWUl JHU�ZLUNW��

2
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ñL­&® ª¬® ® ¨&«�¥$­	² ¥&­���»>¨&«�¸P® ­&® ¨&«�¥&­	²oµ�¶�­�Æ�¶$± ½�¨&§	¶	¿B® ��©�¨�ª ª ¨&­n® ­���¥&« Ë�°�º.¡L¯B¨&­	¼�½B± £	¨&­	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥&¸•�&¨&«�® µ�¤�ª ¨h¤&¥	¦�²&¨&± ´&¦�ª ¨&­�ÆB°	¶	ª ¶&¡

§	¶$± ½B¸�¨&«�® ¦�¤�ª¬® ¶�­	¨&­Cµ�¶$­Pÿ.ù�l
£	¼�ÊCÌ&ÅôÆ&Ç�Ì

�

� �� �� � 8 QWHUVXFKXQJHQ�] XU�7KHUP LVFKHQ�/ DWHQ] �GHU�%HQ] RWKLD] ROLXP VDO] H�

,P �YRUDQJHJDQJHQHQ�. DSLWHO�ZXUGH�JH] HLJW��GDVV�GLH�P HLVWHQ�GHU�LP �5DKP HQ�GLHVHU�$UEHLW�KHUJHVWHOO�

WHQ� %HQ] RWKLD] ROLXP VDO] H� HIIHNWLYH� SKRWRODWHQWH� ,QLWLDWRUHQ� I• U� NDWLRQLVFKH� ( SR[ LGSRO\ P HULVDWLRQHQ�

VLQG�� ,Q� GHU� ( LQOHLWXQJ� ZXUGH� DXVJHI• KUW�� GDVV� OLWHUDWXUEHNDQQWH� SKRWRODWHQWH� ,QLWLDWRUHQ� P LW� 2 QLXP �

VDO] VWUXNWXU� GHV� | IWHUHQ� DXFK� WKHUP LVFK� DNWLYLHUEDU� VLQG�� ,P � 8QWHUVFKLHG� ] X� NODVVLVFKHQ� VSRQWDQHQ�

,QLWLDWRUHQ�I• U�NDWLRQLVFKH�3RO\ P HULVDWLRQHQ�VLQG�WKHUP RODWHQWH�,QLWLDWRUHQ�EHL�5DXP WHP SHUDWXU�LQ�GHU�

0 RQRP HUIRUP XOLHUXQJ�VWDELO�XQG�O| VHQ�GLH�3RO\ P HULVDWLRQ�QXU�EHL�( UZ l UP XQJ�DXV��

8P � GLH� 7KHUP RODWHQ] � GHU� LP � 5DKP HQ� GLHVHU� ' LVVHUWDWLRQ� KHUJHVWHOOWHQ� QLHGHUP ROHNXODUHQ� XQG� SRO\ �

P HUJHEXQGHQHQ� %HQ] RWKLD] ROLXP VDO] H� ] X� • EHUSU• IHQ�� ZXUGHQ� / | VXQJHQ� YRQ� � � P RO� � � GLHVHU� 6DO] H� LQ�

* 3( �KHUJHVWHOOW�XQG�P LWWHOV�' 6&�GHU�VWDWWILQGHQGH�: l UP HIOXVV�EHLP �( UKLW] HQ�GLHVHU�/ | VXQJHQ�YHUIROJW��

$EE�� � � � ] HLJW� GLH� LQ� GHU� ' 6&� I• U� HLQH� / | VXQJ� YRQ� � � P RO� � � 1 �

%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � � D� � EHL� HLQHU� +HL] UDWH� YRQ� � � � ƒ&� P LQ� HUKDOWHQH� HUVWH�

+HL] NXUYH� LP � 7HP SHUDWXULQWHUYDOO� YRQ� � � � � � � � � ƒ&�� ' DV� ,QOHW� ] HLJW� HLQHQ� $XVVFKQLWW� DXV� GHU� P LW� GHU�

VHOEHQ�+HL] UDWH�DXIJHQRP P HQHQ� ] ZHLWHQ�+HL] NXUYH�LP �7HP SHUDWXUEHUHLFK� � � � � � � ƒ&�� ( V�LVW�DQ] XP HU�

NHQ�� GDVV� GLH� GXUFKJHI• KUWHQ� ' 6&� 0 HVVXQJHQ� XQNDOLEULHUW� VLQG� XQG� HV� VLFK� EHL� GHQ� DQJHJHEHQHQ�

: l UP HIO• VVHQ�XP �DUELWUl UH�: HUWH�KDQGHOW��
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Û�êÀÙ
Ä ® ­
ÅôÆBÇ�
o·BÌCùa¨B® ¼�©�¥&« µ�¨ ® ¸

¯B¨&« ¨&® Ë�° ·�îBî&¡
p

î&îÜë�ÿÀ
\ùa¨&® ¼�« ¤�ª ¨ ·�îÜë�ÿÚv�¸P® ­�
�¶$°&­	¨�¯B¤	¦�® ¦�± ® ­&® ¨&­&©�¶$«�« ¨&©�ª¬¥&« 
ZñL­&± ¨�ª�•
p

Ì.ùa¨&® ¼�©�¥&« µ�¨n® ¸ý¯B¨&« ¨&® Ë�°Üh�hB¡Bjnh�ë�ÿÀ
ô·�î

ë�ÿ�vE¸P® ­�
>¶$°&­	¨h¯B¤	¦�® ¦�± ® ­&® ¨&­&©�¶$«�« ¨&©�ª¬¥$«LÌ

%HLP � ( UKLW] HQ� GHU� 0 LVFKXQJ� DXV� * 3( � XQG� � � D� Z XUGH� LQ� GHU� HUVWHQ� ' 6&�+HL] NXUYH� HLQ� H[ RWKHUP HU�

3HDN� EHREDFKWHW�� GHVVHQ� 0 D[ LP XP � EHL� GHU� JHZ l KOWHQ� +HL] UDWH� EHL� � � � � ƒ&� DXIWUDW�� ( V� NRP P W� DX‰HU�

GHP � ] XP � $XIWUHWHQ� HLQHV� ZHLWHUHQ� H[ RWKHUP HQ� 3HDNV�� GHU� GHP � +DXSWVLJQDO� YRUJHODJHUW� LVW�� ) • U� DOOH�

XQWHUVXFKWHQ� QLHGHUP ROHNXODUHQ� 1�%HQ] \ O�VXEVWLWXLHUWHQ� %HQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWH� � � D��

� � G�� � � J ��XQG� � � L�ZXUGH�LQ�GHQ� ' 6&� . XUYHQ�EHL�HLQHU�+HL] UDWH�YRQ� � � �ƒ&�P LQ�HLQ�H[ RWKHUP HU�3HDN�

P LW� YRUJHODJHUWHP � NOHLQHUHP � H[ RWKHUP HQ� 3HDN� LP � 7HP SHUDWXULQWHUYDOO� ] ZLVFKHQ� FD�� � � � � ELV� � � � � ƒ&�

XQG� HLQHP � 3HDNP D[ LP XP � GHV� +DXSWSHDNV� EHL� NQDSS� XQWHU� � � � � ƒ&� EHREDFKWHW�� %HLP � ( UZ l UP HQ� GHU�

0 RQRP HU�%HQ] RWKLD] ROLXP VDO] �0 LVFKXQJHQ� ILQGHW� DOVR� HLQH� H[ RWKHUP HQ� 5HDNWLRQ� VWDWW�� ' DV� $XIWUHWHQ�

HLQHV�7 ì �EHL� � � �ƒ&�LQ�GHU�] ZHLWHQ� ' 6&�+HL] NXUYH� � ,QOHW�GHU�$EE�� � � � �EHVWl WLJW��GDVV�HV�VLFK�EHL�GLHVHU�

H[ RWKHUP HQ� 5HDNWLRQ� XP � GLH� 3RO\ P HULVDWLRQ� GHV� * O\ FLG\ OSKHQ\ OHWKHUV� KDQGHOQ� P XVV�� ' LH� LP � 5DKP HQ�

GLHVHU� $UEHLW� KHUJHVWHOOWHQ� 1�%HQ] \ OEHQ] RWKLD] ROLXP GHULYDWH� VLQG� EHL� HUK| KWHQ� 7HP SHUDWXUHQ� GDKHU�

RIIHQVLFKWOLFK�DXFK�LQ�GHU�/ DJH��GLH�3RO\ P HULVDWLRQ�YRQ�* 3( �WKHUP LVFK�DXV] XO| VHQ��0 DQ�N| QQWH�YHUP X�

WHQ�� GDVV� HV� VLFK� EHL� GHU� YRUJHODJHUWHQ� H[ RWKHUP HQ� 5HDNWLRQ� P LW� ZHVHQWOLFK� JHULQJHUHU� UHODWLYHU�

( QWKDOSLHl QGHUXQJ�XP �GLH�7KHUP RO\ VH�GHV�%HQ] RWKLD] ROLXP VDO] HV�KDQGHOQ�N| QQWH��LQ�GHU�GLH�SRO\ P H�

ULVDWLRQVDXVO| VHQGH�NDWLRQLVFKH�6SH] LHV�IUHLJHVHW] W�ZLUG���

8P � EHVVHU� EHXUWHLOHQ� ] X� N| QQHQ�� RE� GLH� 6WUXNWXU� GHV� HLQJHVHW] WHQ� WKHUP RODWHQWHQ� ,QLWLDWRUV� $XVZLU�

NXQJHQ�DXI�GLH�EHREDFKWHWH� ,QLWLLHUXQJVWHP SHUDWXU�EHVLW] W��ZXUGHQ�DXFK� ' 6&�0 HVVXQJHQ�P LW�+HL] UD�

WHQ�YRQ�� �ƒ&�P LQ�GXUFKJHI• KUW��) • U�GLH�+H[ DIOXRURSKRVSKDWH�� � D��� � G��� � J �XQG�� � L�P LW�YDULLHUHQGHU�

6XEVWLWXWLRQ�LQ�3RVLWLRQ�&� � �GHV�+HWHURDURP DWHQ�NRQQWHQ�NHLQH�VLJQLILNDQWHQ�8QWHUVFKLHGH�LQ�GHQ�EHR�

EDFKWHWHQ� 3HDNODJHQ� EHREDFKWHW� ZHUGHQ�� : LH� DXFK� XQWHU� 9HUZHQGXQJ� GHU� HQWVSUHFKHQGHQ� SRO\ P HU�

JHEXQGHQHQ�,QLWLDWRUHQ�� � D�� � � G�� � � J �XQG� � � L�WUDWHQ�HUQHXW�HLQ�H[ RWKHUP HU�+DXSW��P LW�HLQHP �YRU�

JHODJHUWHQ�NOHLQHUHQ�3HDN�LQ�HLQHP �QXQ�HWZDV�NOHLQHUHQ�7HP SHUDWXULQWHUYDOO�] ZLVFKHQ� � � � �ELV� � � � �ƒ&�

DXI��ZREHL�GDV�0 D[ LP XP �GHV�+DXSWSHDNV�HUQHXW�MHZHLOV�NQDSS�XQWHU� � � � � ƒ&� ] X�OLHJHQ�NDP ��$EE�� � � �

] HLJW� EHLVSLHOKDIW� GLH� P LW� � � ƒ&�P LQ� DXIJHQRP P HQH� HUVWH� +HL] NXUYH� HLQHU� / | VXQJ� YRQ� � � P RO� � � GHV�

FRSRO\ P HUHQ�,QLWLDWRUV�� � D�LQ�* 3( ��
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) • U� GDV� 1�%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURDQWLP RQDW� � � � D� � E] Z �� 1 � �S�

1LWUREHQ] \ O�EHQ] RWKLD] ROLXP KH[ DIOXRURDQWLP RQDW� � � � D� � EHL� HLQHU� +HL] UDWH� YRQ� � � ƒ&�P LQ� HUKDOWHQH�

HUVWH� +HL] NXUYHQ�� GLH� LQ� GHQ� $EE�� � � � XQG$EE�� � � � GDUJHVWHOOW� VLQG�� ] HLJHQ�� GDVV� GLH� 6WUXNWXU� GHV� 1 �

%HQ] \ OVXEVWLWXHQWHQ�XQG�GLH�$UW�GHV�$QLRQV�VHKU�ZRKO�HLQHQ�( LQIOXVV�DXI�GLH�EHREDFKWHWH�,QLWLLHUXQJV�

WHP SHUDWXU�EHVLW] HQ���
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) • U� GDV� 1LWUREHQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� � � D� ZXUGH� ELV� � � � � ƒ&� LQ� GHU� ' 6&� NHLQH� H[ R�

WKHUP H� 5HDNWLRQ� EHREDFKWHW�� 2 IIHQVLFKWOLFK� I• KUW� HLQ� $XVWDXVFK� GHV� +H[ DIOXRURSKRVSKDWHV� LQ� GHQ�

9HUELQGXQJHQ� � � D�XQG� � � D�JHJHQ�+H[ DIOXRURDQWLP RQDW�LQ�GHQ�9HUELQGXQJHQ� � � D�XQG� � � D� ] X�HLQHU�

GHXWOLFKHQ� $EVHQNXQJ� GHU� EHREDFKWHWHQ� ,QLWLLHUXQJVWHP SHUDWXU�� EHL� MHZHLOV� XQYHUl QGHUWHU� 6WUXNWXU�

GHV�. DWLRQV��$X‰HUGHP �ZLUG�GLH�* 3( �3RO\ P HULVDWLRQ�GXUFK�GDV�1 �1LWUREHQ] \ OKH[ DIOXRURDQWLP RQDW�� � D�

HUVW�EHL�XP � • EHU� � � �ƒ&�K| KHUHU�7HP SHUDWXU�LQLWLLHUW�DOV�GXUFK�GDV�1 �%HQ] \ OKH[ DIOXRURDQWLP RQDW� � � D��

' LHVH�( UK| KXQJ�GHU�,QLWLLHUXQJVWHP SHUDWXU�GXUFK�GLH�( LQI• KUXQJ�GHU�1LWUREHQ] \ OJUXSSH�Ol VVW�VLFK�DXFK�

I• U�GLH�+H[ DIOXRURSKRVSKDWH�YHUP XWHQ��LVW�MHGRFK�QLFKW�TXDQWLIL] LHUEDU��GD�ZLH�JHVDJW�EHL�9HUZHQGXQJ�

YRQ�� � D�ELV�� � � �ƒ&�NHLQHUOHL�3RO\ P HULVDWLRQ�EHREDFKWHW�ZXUGH��( V�NDQQ�YHUP XWHW�ZHUGHQ��GDVV�LQ�GHU�

7KHUP RO\ VH�GHV� ,QLWLDWRUVDO] HV�GXUFK�KHWHURO\ WLVFKHQ�%LQGXQJVEUXFK�GHU�1�&+ Ý �%LQGXQJ�HLQ�%HQ] \ OND�

WLRQ�E] Z ��1LWUREHQ] \ ONDWLRQ�HQWVWHKW��GDV�GLH�3RO\ P HULVDWLRQ�DXVO| VW�� ' LH�%LOGXQJ�HLQHV�LP �9HUJOHLFK�] X�

HLQHP �%HQ] \ ONDWLRQ�LQVWDELOHUHQ�S�1LWUREHQ] \ ONDWLRQV�GXUFK�GHQ�%UXFK�HLQHU�DOV�VWDELOHU�DQ] XQHKP HQ�

GHQ� 1 �&+ Ý � %LQGXQJ� LQ� � � D� Z l UH� WDWVl FKOLFK� HLQH� ( UNOl UXQJ� I• U� GLH� EHREDFKWHWH�� ZHVHQWOLFK� K| KHUH�

,QLWLLHUXQJV� � E] Z �� 7KHUP RO\ VHWHP SHUDWXU�� ' HU� ( LQIOXVV� YRQ� 6XEVWLWXHQWHQ� LP � %HQ] \ OUHVW� YRQ� 1�

%HQ] \ OS\ ULGLQLXP VDO] HQ�DXI�GLH�,QLWLLHUXQJVWHP SHUDWXU�GHU�GXUFK�%HQ] \ ONDWLRQHQ�WKHUP LVFK�DXVJHO| VWHQ�

( SR[ LGSRO\ P HULVDWLRQ�� ZXUGH� LQ� GHU� / LWHUDWXU� GLVNXWLHUWÞKÞ �� ' LH� $XWRUHQ� NRP P HQ� HEHQIDOOV� ] X� GHP � ( U�

JHEQLV�� GDVV� P LW� ( UK| KXQJ� GHU� 6WDELOLWl W� GHV� LQ� GHU� 7KHUP RO\ VH� JHQHULHUWHQ� &DUERNDWLRQV� GLH� ,QLWLLH�

UXQJVWHP SHUDWXU�GHU�( SR[ LGSRO\ P HULVDWLRQ�JHVHQNW�ZLUG���

=XU� hEHUSU• IXQJ� GHU� 9HUP XWXQJ�� GDVV� LQ� GHU� 7KHUP RO\ VH� GHU� %HQ] RWKLD] ROLXP VDO] H� HLQ� LQLWLLHUXQJVIl �

KLJHV� &DUERNDWLRQ� JHQHULHUW� ZLUG�� ZXUGH� LQ� HLQHP � $QVDW] � 1�%HQ] \ O� � �

SKHQR[ \ EHQ] RWKLD] ROLXP KH[ DIOXRURSKRSKDW�� � � L� �LQ�HLQHP �YHUVFKORVVHQHQ�3RO\ P HULVDWLRQVJHIl VV�DOV�� �

P RO� � � / | VXQJ� LQ� * 3( � I• U� YLHU� 6WXQGHQ� DXI� � � � � ƒ&� HUKLW] W� XQG� QDFK� GHU� 5HDNWLRQ� GLH� 5HDNWLRQVP L�

VFKXQJ� LQ� ' LFKORUP HWKDQ� DXIJHQRP P HQ�� ' DV� HQWVWDQGHQH� 3RO\ P HUH� ZXUGH� GXUFK� ( LQWURSIHQ� GLHVHU�

/ | VXQJ�LQ�0 HWKDQRO�JHIl OOW�XQG�] ZHL�0 DO�XP JHIl OOW��,Q�GHP � ß +�10 5�6SHNWUXP �GHV�3RO\ P HUHQ�NRQQWHQ�

YRU�GHP �HUVWHQ�8P Il OOHQ�QRFK�XQYHUEUDXFKWHP �,QLWLDWRU�� � L� ] X] XRUGQHQGH�6LJQDOH�GHWHNWLHUW�ZHUGHQ��

GLH�QDFK�GHP �8P Il OOHQ�QLFKW�P HKU�DXIWUDWHQ�� ' DV�LQ�$EE��� � �JH] HLJWH� ß +�10 5�6SHNWUXP �GHV�QDFK�GHU�

WKHUP LVFKHQ�3RO\ P HULVDWLRQ�HUKDOWHQHQ��XP JHIl OOWHQ�3RO\ JO\ FLG\ OSKHQ\ OHWKHUV�ZHLVW�LP �8QWHUVFKLHG� ] X�

GHQ� ß +� 10 5� 6SHNWUHQ� GHU� GXUFK� SKRWRNDWLRQLVFKH� 3RO\ P HULVDWLRQ� HUKDOWHQHQ� 3* 3( V� �VLHKH� $EE�� � � ��

. DSLWHO�� �� �� � �6LJQDOH�DXI��GLH�( QGJUXSSHQ�] XJHRUGQHW�ZHUGHQ�N| QQHQ��
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' DV� ß +�10 5�6SHNWUXP �] HLJW�LP �DURP DWLVFKHQ�%HUHLFK�HLQ�' XEOHWW�P LW�JU| ‰HUHU�. RSSOXQJ�EHL�� �� � �SSP �

XQG�HLQ� ' XEOHWW�P LW�NOHLQHUHU�. RSSOXQJ�EHL� � �� � �SSP ��GLH�HLQGHXWLJ�GHQ�3URWRQHQ�+� � �XQG�+� � �GHV� � �

3KHQR[ \ EHQ] RWKLD] ROLXP V\ VWHP V� ] XJHRUGQHW� ZHUGHQ� N| QQHQ�� MHGRFK� LP � 9HUJOHLFK� ] XU� 6LJQDOODJH� LP �

,QLWLDWRU�� � L�] X�K| KHUHP �) HOG�YHUVFKREHQ�HUVFKHLQHQ��$X‰HUGHP �ILQGHQ�VLFK�LQ�GHP �6SHNWUXP �YHUEUHL�

WHUWH�6LJQDOH�LQ�HLQHP � %HUHLFK��LQ�GHP �3URWRQHQUHVRQDQ] HQ�EHQ] \ OLVFKHU�&+ Ý 2 � * UXSSHQ�E] Z �� KHWHUR�

DURP DWLVFKHU�1 ó �&+�* UXSSLHUXQJ�] X�HUZDUWHQ�Z l UHQ��

( V�ZXUGHQ�LP �5DKP HQ�GLHVHU�$UEHLW�NHLQH�ZHLWHUHQ�$QDO\ VHQ� ] XU�JHQDXHQ�8QWHUVXFKXQJ�GHU�DXV�GHQ�

WKHUP LVFKHQ� 8P VHW] XQJHQ� HUKDOWHQHQ� 3RO\ P HUH� GXUFKJHI• KUW�� ( V� ZXUGHQ� DXFK� NHLQH� 9HUVXFKH� LP �

JU| ‰HUHQ�0 D‰VWDE� ] XU�WKHUP LVFK�LQLWLLHUWHQ�* 3( �3RO\ P HULVDWLRQ�XQWHU�9HUZHQGXQJ�DQGHUHU�%HQ] RWKLD�

] ROLXP VDO] LQLWLDWRUHQ� DOV� � � L� GXUFKJHI• KUW�� ' HQQRFK� HUJHEHQ� VLFK� DXV� GHQ� GXUFKJHI• KUWHQ� 8QWHUVX�

FKXQJHQ�+LQZHLVH�GDUDXI��GDVV�EHL�GHU�WKHUP LVFK�GXUFK�GLH�%HQ] RWKLD] ROLXP VDO] H�DXVJHO| VWHQ�3RO\ P H�

ULVDWLRQ�YRQ�* 3( �GLH�,QLWLLHUXQJ�QLFKW�GXUFK�HLQ�3URWRQ��VRQGHUQ�GXUFK�HLQ�&DUERNDWLRQ�HUIROJW��( V�ZLUG�

GDKHU� I• U�GLH�WKHUP LVFKH�3RO\ P HULVDWLRQ�GHU�LQ�6FKHP D� � � �DQKDQG�GHV� ,QLWLDWRUV� � � L�GDUJHVWHOOWH�0 H�

FKDQLVP XV�YRUJHVFKODJHQ��
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1DFK� GLHVHP � 0 HFKDQLVP XV� HUIROJW� GLH� 7KHUP RO\ VH� GHV� %HQ] RWKLD] ROLXP VDO] LQLWLDWRUV� GXUFK� KHWHURO\ WL�

VFKHQ� %LQGXQJVEUXFK� XQWHU� %LOGXQJ� GHV� HQWVSUHFKHQGHQ� %HQ] RWKLD] ROGHULYDWHV� XQG� HLQHV� %HQ] \ ONDWL�

RQV�� ZHOFKHV� GLUHNW� GLH� ( SR[ LGSRO\ P HULVDWLRQ� LQLWLLHUW�� ' DV� LQ� GHU� 7KHUP RO\ VH� IUHLJHVHW] WH� %HQ] RWKLD�

] ROGHULYDW� EHVLW] W� HLQH� YRQ� VHLQHU� 1XNOHRSKLOLH� DEKl QJLJH� ) l KLJNHLW� P LW� GHP � ZDFKVHQGHQ� . HWWHQHQGH�

] X�UHDJLHUHQ�� ) • U�WKHUP LVFKH�3RO\ P HULVDWLRQHQ�XQWHU�9HUZHQGXQJ� ] �%��GHV� � � ,VRSURSR[ \ GHULYDWHV� � � L�

Z l UH� GDKHU� HLQ� LP � 9HUJOHLFK� ] XU� XQVXEVWLWXLHUWHQ� 9HUELQGXQJ� HUK| KWHU� $QWHLO� DQ� . HWWHQWHUP LQLHUXQJ�

GXUFK�GHQ�+HWHURF\ FOXV�] X�HUZDUWHQ��( V�NRP P W�DX‰HUGHP �] X�. HWWHQDEEUXFK�E] Z ��±• EHUWUDJXQJ�GXUFK�

: DVVHU��

�



$ ;<;

š„œ(®¬œm¯C°Gœ�±

7
œm¯

; �� � �

�

�



= ]

Ô�^
®ã®ãœ�°�_

^—Ô�Ô

]

°—š

�

�

� � �

�

� � =XVDP P HQIDVVXQJ �
,P � 5DKP HQ� GHU� YRUOLHJHQGHQ� ' LVVHUWDWLRQ� ZXUGHQ� YHUVFKLHGHQ� VXEVWLWXLHUWH�� QHXDUWLJH� 1�

%HQ] \ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDWH� XQG� ±DQWLP RQDWH� V\ QWKHWLVLHUW� XQG� GLHVH� 6XEVWDQ] NODVVH�

KLQVLFKWOLFK�LKUHU�SRWHQWLHOOHQ� : LUNVDP NHLW�DOV�SKRWRNDWLRQLVFKH� ,QLWLDWRUHQ� I• U� ( SR[ LGSRO\ P HULVDWLRQHQ�

XQWHUVXFKW�� ' DU• EHU� KLQDXV� ZXUGH� DXFK� GLH� 3RO\ P HUDQELQGXQJ� GHU� SKRWRUHDNWLYHQ� %HQ] RWKLD] ROLXP �

VDO] VWUXNWXU� UHDOLVLHUW�� ' LH� V\ QWKHWLVLHUWHQ� LRQLVFKHQ� &RSRO\ P HUH� ZXUGHQ� DXI� LKUH� 9HUZHQGEDUNHLW� DOV�

SKRWRNDWLRQLVFKH�0 DNURLQLWLDWRUHQ�I• U�( SR[ LGSRO\ P HULVDWLRQHQ�• EHUSU• IW��

=XU� 6\ QWKHVH� GHU� %HQ] RWKLD] ROLXP GHULYDWH� ZXUGHQ� ] XQl FKVW� VXEVWLWXLHUWH� %HQ] RWKLD] ROH� QDFK� YHU�

VFKLHGHQHQ�9HUIDKUHQ�KHUJHVWHOOW��GLHVH�P LW�GHQ�HQWVSUHFKHQGHQ�%HQ] \ OEURP LGHQ�TXDWHUQLVLHUW�XQG�GLH�

1�TXDWHUQl UHQ�%URP LGH� ] X�GHQ�+H[ DIOXRURSKRVSKDWHQ�E] Z ��±DQWLP RQDWHQ�XP JHVDO] W��1HEHQ�GHQ�QLH�

GHUP ROHNXODUHQ� %HQ] RWKLD] ROLXP VDO] HQ� ZXUGHQ� DXFK� HQWVSUHFKHQG� VXEVWLWXLHUWH�� UDGLNDOLVFK� SRO\ P HUL�

VDWLRQVIl KLJH�%HQ] RWKLD] ROLXP GHULYDWH�KHUJHVWHOOW��$EE��� � � ��
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' LH� VSHNWURVNRSLVFKH� &KDUDNWHULVLHUXQJ� GHU� QLHGHUP ROHNXODUHQ� 9HUELQGXQJHQ� HUIROJWH� GXUFK� ,5� � 89�

XQG�10 5�6SHNWURVNRSLH�VRZLH�GXUFK�5| QWJHQVWUXNWXUDQDO\ VHQ��

' HU�$XIEDX�YRQ�&RSRO\ P HUHQ�ZXUGH�GXUFK�GLH� IUHLH�UDGLNDOLVFKH�&RSRO\ P HULVDWLRQ�GHU�LRQLVFKHQ��VXE�

VWLWXLHUWHQ�%HQ] RWKLD] ROLXP �0 RQRP HUH�P LW�GHQ�&RP RQRP HUHQ�0 0 $�XQG�7+) 0 $�HUP | JOLFKW��$EE��� � � ��
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' LH�KHUJHVWHOOWHQ�LRQLVFKHQ�&RSRO\ P HUH�ZXUGHQ�GXUFK�,5� ��
Ä

+�10 5� �XQG�89�$EVRUSWLRQVVSHNWURVNRSLH�

VRZLH�P LWWHOV�' 6&�XQG�* 3&�FKDUDNWHULVLHUW���

' XUFK�GLH�( LQI• KUXQJ�GHU�JHZ l KOWHQ�DX[ RFKURP HQ�* UXSSHQ�LQ�GDV�%HQ] RWKLD] ROLXP V\ VWHP �ZXUGH�HLQH�

9HUEHVVHUXQJ� GHU� 89�$EVRUSWLRQVFKDUDNWHULVWLN� GHV� XQVXEVWLWXLHUWHQ� %HQ] RWKLD] ROLXP V\ VWHP V� DQJH�

VWUHEW�� ,Q�GHQ�89�$EVRUSWLRQVVSHNWUHQ�GHU�QLHGHUP ROHNXODUHQ�XQG�SRO\ P HUJHEXQGHQHQ�9HUELQGXQJHQ�

] HLJWH� VLFK�� GDVV� YRU� DOOHP � GLH� ( LQI• KUXQJ� YRQ� DX[ RFKURP HQ� ( WKHUVXEVWLWXHQWHQ� LQ� 3RVLWLRQ� &� � � GHV�

KHWHURDURP DWLVFKHQ� %HQ] RWKLD] ROLXP V\ WHP V� GLH� JHZ• QVFKWH� EDWKRFKURP H� 9HUVFKLHEXQJ� GHV� ODQJZHO�

OLJVWHQ�89�$EVRUSWLRQVP D[ LP XP V�] XU�) ROJH�KDWWH��$EE��� � � ��
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Wel lenlänge [ nm]

Å�Æ6Ç�È�ÆpÅOÉ Ê Ë ÌXÍÏÎXÐ�ÑÏÒOÓ Ô6ÍÏÎXÐ�ÑXÌÏÊ Õ�É Ö�Ñ�ÌXÓ É ×�ØÚÙ�Û<ÜÝÇ Þ�ß�Ö�Ô

Å�Æpà�Î�Ð<Ñ�ÒHÓ Æ�Ü�Æ6ÍÏÎXÐ�ÑXÌ�ÒHÓ Ì�á�ÒHÍÏÎXÐ�ÑXÌ�Ê Õ�É ÖÏÑXÌ�Ó É ×�ØÚÙ�Û�ÜÝÇ âXãÏä�Ô

Å�Æpà�Î�Ð<Ñ�ÒHÓ Í�Î�Ð<Ñ�Ì�Ê Õ�É Ö�Ñ�ÌXÓ É ×�ØÚÙ�Û�ÜÝÇ â�ã�ÖÏÔ

Å�Æpà�Î�Ð<Ñ�ÒHÓ Æ�Ü�Æ6È�Õ�Î�Ð�Ì�á�ÒOÍ�Î�Ð<Ñ�Ì�Ê Õ�É Ö�Ñ�ÌXÓ É ×�ØåÙ�Û<ÜLÇ â�ãXÉ Ô
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Å�Æpà�Î�Ð<Ñ�ÒHÓ Æ�Ü�Æ6ÕÏÎ�á�ÒHÓ Ì�á�ÒHÍÏÎXÐ�ÑXÌÏÊ Õ�É ÖÏÑXÌ�Ó É ×�ØÚÙ�Û�ÜÝÇ âXãÏÎ�Ô
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' LH�hEHUSU• IXQJ�GHU�( LJQXQJ�DOV�NDWLRQLVFKH�3KRWRLQLWLDWRUHQ�HUJDE��GDVV�DOOH�XQWHUVXFKWHQ�%HQ] RWKLD�

] ROLXP VDO] H� EHL� %HVWUDKOXQJ� GLH� 3RO\ P HULVDWLRQ� GHU� ( SR[ LGH� &\ FORKH[ HQR[ LG� XQG� * O\ FLG\ OSKHQ\ OHWKHU�

DXVO| VHQ��

. LQHWLVFKH� ,5�6WXGLHQ�GHU�NDWLRQLVFKHQ�3RO\ P HULVDWLRQ�YRQ� * O\ FLG\ OSKHQ\ OHWKHU�LP � ) LOP �XQWHU�%HVWUDK�

OXQJ�LQ� * HJHQZDUW�GHU�KHUJHVWHOOWHQ�%HQ] RWKLD] ROLXP VDO] H�DOV�3KRWRLQLWLDWRUHQ� ] HLJWHQ�HLQH�$EKl QJLJ�

NHLW� GHU� 3RO\ P HULVDWLRQVJHVFKZLQGLJNHLW� YRQ� GHU� $UW� GHV� 6XEVWLWXHQWHQ� DP � %HQ] RWKLD] ROV\ VWHP � GHV�

,QLWLDWRUV�� ,QVEHVRQGHUH� ] HLJWH� VLFK�� GDVV� GXUFK� GLH� ( LQI• KUXQJ� HOHNWURQHQGRQLHUHQGHU� ( WKHUJUXSSLH�

UXQJHQ� GLH� ,QLWLDWRUHIIHNWLYLWl W� LP � 9HUJOHLFK� ] XP � XQVXEVWLWXLHUWHQ� 6\ VWHP � GHXWOLFK� JHVWHLJHUW� ZHUGHQ�

NDQQ�� ' LH�( IIHNWLYLWl WVVWHLJHUXQJ�Z XUGH�DXI�GLH�GXUFK�GLH�EDWKRFKURP H�9HUVFKLHEXQJ�GHV�ODQJZHOOLJV�

WHQ� 89�$EVRUSWLRQVP D[ LP XP V� GHU� ,QLWLDWRUHQ� HUUHLFKWH� YHUEHVVHUWH� $XVQXW] XQJ� GHU� ( P LVVLRQHQ� HLQHU�

• EOLFKHQ�6WUDKOXQJVTXHOOH�] XU• FNJHI• KUW��6RP LW�HUZLHVHQ�VLFK�VRZRKO�LQ�GHU�5HLKH�GHU�QLHGHUP ROHNXOD�

UHQ�,QLWLDWRUHQ�DOV�DXFK�LQ�GHU�5HLKH�GHU�XQWHUVXFKWHQ�0 DNURLQLWLDWRUHQ�MHZHLOV�GLH�,VRSURSR[ \ JUXSSLH�

UXQJHQ� LP � +HWHURDURP DWHQ� WUDJHQGHQ� 6\ VWHP H� DOV� GLH� HIIHNWLYVWHQ� ,QLWLDWRUHQ�� * HQHUHOO� ZXUGH� EHL�

9HUZHQGXQJ�GHU�QLHGHUP ROHNXODUHQ�%HQ] RWKLD] ROLXP VDO] H�HLQ�VFKQHOOHUHU�3RO\ P HULVDWLRQVXP VDW] �LQ�GHU�

3KRWRSRO\ P HULVDWLRQ�EHREDFKWHW�DOV�EHL�9HUZHQGXQJ�GHU�HQWVSUHFKHQGHQ�0 DNURLQLWLDWRUHQ��

) • U� GLH� 0 DNURLQLWLDWRUHQ� OLH‰� VLFK� DX‰HUGHP � HLQH� $EKl QJLJNHLW� GHU� ,QLWLDWRUHIIL] LHQV� YRQ� GHU� ,QLWLDWRU�

JUXSSHQNRQ] HQWUDWLRQ� DXI� GHU� 3RO\ P HUNHWWH� EHREDFKWHQ�� $XV� GHU� 5HLKH� GHU� &RSRO\ P HUH� GHV� 0 RQR�

P HUV� 1�9LQ\ OEHQ] RWKLD] ROLXP KH[ DIOXRURSKRVSKDW� P LW� 0 0 $� LQ� GHQ� 9HUKl OWQLVVHQ� � � � �� � � � � �� � � � � � XQG�
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( V� ] HLJWH� VLFK�� GDVV� GHU� =XVDW] � GHV� 5DGLNDOELOGQHUV� ] X� HLQHP � GHXWOLFK� VFKQHOOHUHQ� 3KRWRSRO\ P HULVDWL�

RQVXP VDW] �XQG�] X�HLQHU�8P NHKUXQJ�GHU�RKQH�5DGLNDOELOGQHU�EHREDFKWHWHQ�,QLWLDWRUHIIHNWLYLWl WHQ�I• KUW��

8QWHU� =XVDW] � GHV� 5DGLNDOELOGQHUV� ZXUGHQ� P LW� GHQ� %HQ] RWKLD] ROLXP GHULYDWHQ� � � D� XQG� � � J � K| KHUH�

8P VDW] JHVFKZLQGLJNHLWHQ� HUUHLFKW� DOV� EHL� 9HUZHQGXQJ� GHV� NRP P HU] LHOO� HLQJHVHW] WHQ� ,QLWLDWRUV� 736��

' LH� 8P NHKUXQJ� GHU� EHREDFKWHWHQ� ,QLWLDWRUHIIHNWLYLWl WHQ� ZXUGH� DXI� HLQHQ� YHUl QGHUWHQ� 3KRWRO\ VHP H�

FKDQLVP XV� ] XU• FNJHI• KUW�� ) • U� GLH� HIIHNWLYH� %LOGXQJ� HLQHV� LQLWLLHUHQGHQ� . DWLRQV� LVW� LQ� $QZHVHQKHLW� GHV�

5DGLNDOELOGQHUV� QLFKW� P HKU� GLH� 89�$EVRUSWLRQVFKDUDNWHULVWLN� XQG� 3KRWRO\ VHHIIL] LHQV� GHV� %HQ] RWKLD] ROL�

XP VDO] HV�HQWVFKHLGHQG��VRQGHUQ�GHVVHQ�) l KLJNHLW��SKRWRO\ WLVFKH�6SDOWSURGXNWH�GHV�5DGLNDOELOGQHUV�] X�

R[ LGLHUHQ��6FKHP D�� � � ���
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$XV� VSHNWURVNRSLVFKHQ� ' DWHQ� ZXUGH� HLQH� LP � 9HUJOHLFK� ] X� � � D� GHXWOLFK� HUK| KWH� ( OHNWURQHQGLFKWH� LP �

KHWHURDURP DWLVFKHQ� 6\ VWHP � GHV� GRQRUVXEVWLWXLHUWHQ� %HQ] RWKLD] ROLXP GHULYDWHV� � � G� XQG� HLQH� HWZDV�

QLHGULJHUH� ( OHNWURQHQGLFKWH� LQ� GHU� DN] HSWRUVXEVWLWXLHUWHQ� 9HUELQGXQJ� � � J � DEJHOHLWHW�� ( V� ZXUGH� IHVW�

JHVWHOOW��GDVV�GLHVH�$EVWXIXQJ�JXW�P LW�GHQ�EHREDFKWHWHQ�8QWHUVFKLHGHQ�LQ�GHU�2 [ LGDWLRQVIl KLJNHLW�GHU�

9HUELQGXQJHQ�NRUUHOLHUW��

$XV� ZHLWHUJHKHQGHQ� 8QWHUVXFKXQJHQ� HUJDEHQ� VLFK� DXFK� +LQZHLVH� DXI� GHQ� EHL� DOOHLQLJHU� 9HUZHQGXQJ�

GHU�%HQ] RWKLD] ROLXP GHULYDWH�DEODXIHQGHQ�3KRWRO\ VHP HFKDQLVP XV�XQG�GLH�1DWXU�GHU�LQLWLLHUHQGHQ�6SH�

] LHV�� 6R� ZXUGH� LQ� Z l KUHQG� GHU� 3KRWRSRO\ P HULVDWLRQ� DXIJHQRP P HQHQ� 89�$EEDXVSHNWUHQ� QHEHQ� GHP �

$EEDX� GHU� ODQJZHOOLJVWHQ� 89�$EVRUSWLRQVEDQGH� GHU� ,QLWLDWRUHQ� GHU� VLP XOWDQH� $XIEDX� HLQHU� %DQGH� EHL�

HQHUJLHUHLFKHUHQ�: HOOHQOl QJHQ�EHREDFKWHW��' LHV�GHXWHWH�DXI�GLH�) UHLVHW] XQJ�GHV�HQWVSUHFKHQGHQ�%HQ�

] RWKLD] ROV� DXV� GHP � 1�TXDWHUQl UHQ� %HQ] RWKLD] ROLXP VDO] � EHL� %HVWUDKOXQJ� KLQ�� $XV� 8QWHUVXFKXQJHQ� GHU�

QDFK� GHU� 3KRWRSRO\ P HULVDWLRQ� LVROLHUWHQ� 3RO\ P HUH� P LWWHOV�
[

+� 10 5� 6SHNWURVNRSLH� HUJDEHQ� VLFK� NHLQH�

+LQZHLVH�DXI�( QGJUXSSHQ�� ' LH�' HWHNWLRQ�DXVVFKOLH‰OLFK�3URWRQHQ�XQG�+\ GUR[ \ JUXSSHQ�DOV�( QGJUXSSHQ�

WUDJHQGHU� 3&+2 � . HWWHQ� LQ� GHQ� 0 $/ ' , �72 ) � 6SHNWUHQ� GHU� &+2 �3KRWRSRO\ P HUHQ� XQG� GLH� YROOVWl QGLJH�

8QWHUGU• FNXQJ� GHU� 3KRWRSRO\ P HULVDWLRQ� YRQ� * 3( � LQ� * HJHQZDUW� HLQHV� 3URWRQHQIl QJHUV� Z XUGHQ� DOV�

GHXWOLFKH� ,QGL] LHQ� GDI• U� JHZHUWHW�� GDVV� GLH� ,QLWLLHUXQJ� GHU� ( SR[ LGSRO\ P HULVDWLRQ� GXUFK� 3URWRQHQ� HU�

IROJW���

$XIJUXQG�GLHVHU�+LQZHLVH�ZXUGH�YRUJHVFKODJHQ��GDVV�GLH�3KRWRO\ VH�GHU�1�%HQ] \ OEHQ] RWKLD] ROLXP VDO] H�

XQWHU� KRP RO\ WLVFKHP � %LQGXQJVEUXFK� GHU� 1 �&+ \ � %LQGXQJ� YHUOl XIW� XQG� GDV� JHELOGHWH� %HQ] RWKLD] ROLXP �

UDGLNDONDWLRQ� QDFK� 5HDNWLRQ� P LW� HLQHP � : DVVHUVWRIIGRQRU� OHW] WHQGOLFK� GDV� LQLWLLHUHQGH� 3URWRQ� IUHLVHW] W�

�6FKHP D�� � � ��
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,Q�8QWHUVXFKXQJHQ�] XU�7KHUP RODWHQ] �GHU�KHUJHVWHOOWHQ�%HQ] RWKLD] ROLXP YHUELQGXQJHQ�] HLJWH�VLFK��GDVV�

VRZRKO�GLH�QLHGHUP ROHNXODUHQ�DOV�DXFK�GLH�SRO\ P HUJHEXQGHQHQ�+H[ DIOXRURSKRVSKDWH�EHL�7HP SHUDWX�
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( V� ZXUGH� LQ� GHQ� ' 6&�0 HVVXQJHQ� DX‰HUGHP � HLQ� ( LQIOXVV� GHU� $UW� GHV� 1�%HQ] \ OVXEVWLWXHQWHQ� DXI� GLH�

,QLWLLHUXQJVWHP SHUDWXU� EHREDFKWHW�� $XIJUXQG� GHU� I• U� GDV� S�1LWUREHQ] \ OKH[ DIOXRURDQWLP RQDW� LP � 9HU�

JOHLFK� ] X� GHP � %HQ] \ OKH[ DIOXRURDQWLP RQDW� EHREDFKWHWHQ�� ZHVHQWOLFK� K| KHUHQ� ,QLWLLHUXQJVWHP SHUDWXU�

ZXUGH� YHUP XWHW�� GDVV� LQ� GHU� 7KHUP RO\ VH� GHV� ,QLWLDWRUVDO] HV� HLQ� %HQ] \ O� � E] Z �� 1LWUREHQ] \ ONDWLRQ� HQW�

VWHKW�� GDV� GLH� 3RO\ P HULVDWLRQ� DXVO| VW�� ,P �
[

+� 10 5� 6SHNWUXP � HLQHV� QDFK� WKHUP LVFKHU� 3RO\ P HULVDWLRQ�

XQWHU�9HUZHQGXQJ�GHV�,QLWLDWRUV�� � L�LVROLHUWHQ�* 3( �3RO\ P HUHQ�WUDWHQ�6LJQDOH�DXI��GLH�DXI�%HQ] \ O� �XQG�

3KHQR[ \ EHQ] RWKLD] ROLXP HQGJUXSSHQ� VFKOLHVVHQ� ODVVHQ�� ( V� ZXUGH� GDKHU� YRUJHVFKODJHQ�� GDVV� GLH�

7KHUP RO\ VH� GHU� 1�%HQ] \ OEHQ] RWKLD] ROLXP VDO] H� XQWHU� KHWHURO\ WLVFKHQ� %LQGXQJVEUXFK� GHU� 1�&+ \ � %LQ�

GXQJ�YHUOl XIW�� ' DV� IUHLJHVHW] WH�&DUERNDWLRQ�LQLWLLHUW�GLH�( SR[ LGSRO\ P HULVDWLRQ��Z l KUHQG�GHU�IUHLJHVHW] �

WH�+HWHURF\ FOXV�RIIHQVLFKWOLFK�] XU�WHLOZHLVHQ�7HUP LQLHUXQJ�GHU�ZDFKVHQGHQ�. HWWHQHQGHQ�I• KUW��
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,P �5DKP HQ�GHU�YRUOLHJHQGHQ� ' LVVHUWDWLRQ�NRQQWH�QDFKJHZLHVHQ�ZHUGHQ�� GDVV�GLH�HUVWP DOLJ�V\ QWKHWL�

VLHUWHQ�� QLHGHUP ROHNXODUHQ� XQG� SRO\ P HUJHEXQGHQHQ� %HQ] RWKLD] ROLXP VDO] H� VRZ RKO� SKRWRODWHQWH� DOV�

DXFK�WKHUP RODWHQWH�,QLWLDWRUHQ�I• U�NDWLRQLVFKH�( SR[ LGSRO\ P HULVDWLRQHQ�VLQG��( V�NRQQWH�HLQ�( LQIOXVV�GHU�

6XEVWLWXWLRQ� GHV� ,QLWLDWRUV� QLFKW� QXU� DXI� GHQ� $EODXI� GHU� 3KRWRSRO\ P HULVDWLRQ�� VRQGHUQ� DXFK� DXI� GHQ�

$EODXI� GHU� WKHUP LVFKHQ� 3RO\ P HULVDWLRQ� IHVWJHVWHOOW� ZHUGHQ�� $XIJUXQG� GHU� YRUJHVWHOOWHQ� ( UJHEQLVVH�

NRQQWHQ�DX‰HUGHP �9RUVFKOl JH� I• U�GHQ�$EODXI�GHU�3KRWRO\ VH�E] Z �� 7KHUP RO\ VH�XQG�GLH�$UW�GHU�MHZHLOV�

LQLWLLHUHQGHQ�NDWLRQLVFKHQ�6SH] LHV�XQWHUEUHLWHW�ZHUGHQ��

�

�
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� � ( [ SHULP HQWHOOHU�7HLO�

� �� � 0 HVVJHUl WH��+ LOIVP LWWHO��&KHP LNDOLHQ�XQG�DOOJHP HLQH�9HUIDKUHQ�

&KHP LNDOLHQ��GHUHQ�6\ QWKHVH�QLFKW�EHVFKULHEHQ�LVW��ZXUGHQ�Nl XIOLFK�HUZRUEHQ�� � �+\ GUR[ \ � � �P HWK\ O�

SURSLRSKHQRQ� � ' DURFXUü � � � � � � � ZXUGH� IUHXQGOLFKHUZHLVH� YRQ� GHU� ) LUP D� &LED� NRVWHQORV� ] XU� 9HUI• JXQJ�

JHVWHOOW�� S�9LQ\ OEHQ] RHVl XUH� ZDU� LP � $UEHLWVNUHLV� YRUKDQGHQ�� 7HFKQLVFKH� / | VXQJVP LWWHO�� %HQ] RWKLD] RO��

S�9LQ\ OEHQ] \ OFKORULG� XQG� 0 0 $� ZXUGHQ� YRU� * HEUDXFK� GHVWLOOLHUW�� ' LH� ( SR[ LGH� &+2 � XQG� * 3( � Z XUGHQ�

P LWWHOV� &DOFLXP K\ GULG� JHWURFNQHW� XQG� GHVWLOOLHUW�� ' DV� / | VXQJVP LWWHO� ' LFKORUP HWKDQ� ZXUGH� ] XU� 7URFN�

QXQJ�• EHU�&DOFLXP K\ GULG�XQWHU�5• FNIOXVV�HUKLW] W�XQG�GHVWLOOLHUW��

5HDNWLRQVDEOl XIH� ZXUGHQ� P LW� . LHVHOJHO� DXI� $OXP LQLXP � ' &� ) ROLHQ� GHU� ) LUP D� 0 HUFN� � . LHVHOJHO� � � � ) �

� � � � � G• QQVFKLFKWFKURP DWRJUDSKLVFK� YHUIROJW�� =XU� ' HWHNWLRQ� GHU� 6XEVWDQ] HQ� GLHQWH� 89� / LFKW� GHU� : HO�

OHQOl QJH�� � � �QP �E] Z ��GLH�$QIl UEXQJ�LQ�HLQHU�-RGNDP P HU��

=XU� Vl XOHQFKURP DWRJUDSKLVFKHQ� 5 HLQLJXQJ � ZXUGH� . LHVHOJHO� GHU� ) LUP D� %DNHU� � . RUQJU| ‰H� � � � � � �

mP � �YHUZHQGHW��

' LH� 6FKP HO] SXQNWH� ZXUGHQ� YLVXHOO� P LW� HLQHP � * HUl W� GHU� ) LUP D� %• FKL� �QDFK� ' U�� 7RWWROL� � RGHU� YROODX�

WRP DWLVFK� P LW� HLQHU� 6FKP HO] SXQNWEHVWLP P XQJVDSSDUDWXU� GHU� ) LUP D� 0 HWWOHU� �7ROHGR� ) 3� � � � EHVWLP P W�

XQG�VLQG�XQNRUULJLHUW��

' LH�$XIQDKP H�YRQ�� � � �0 +] � ý +�1 0 5 � 6SHNWUHQ�XQG�� � �� �0 +] � ý�þ &�10 5�6SHNWUHQ�HUIROJWH�P LW�GHP �$&�

� � � � ) 7�10 5� 6SHNWURP HWHU� GHU� ) LUP D� %UXNHU�� � � � � 0 +] � ý +� 10 5� XQG� � � � �� � 0 +] � ý9þ &� 10 5� 6SHNWUHQ�

ZXUGHQ�P LW�GHP �* HUl W�$0 � � � �XQG� � ' �10 5�6SHNWUHQ�P LW�GHP �* HUl W�$5; � � � ��EHLGH�HEHQIDOOV�YRQ�GHU�

) LUP D�%UXNHU��DXIJHQRP P HQ��' LH�$XIQDKP H�GHU�6SHNWUHQ�HUIROJWH�EHL�5DXP WHP SHUDWXU��,Q�0 HVVXQJHQ�

GLHQWH� GDV� 6LJQDO� GHV� GHXWHULHUWHQ� / | VXQJVP LWWHOV� DOV� / RFN� XQG� LQWHUQHU� 6WDQGDUG� ] XU� ( UP LWWOXQJ� GHU�
FKHP LVFKHQ� 9HUVFKLHEXQJHQ�� &KHP LVFKH� 9HUVFKLHEXQJHQ� VLQG� UHODWLY� ] X� 7HWUDP HWK\ OVLODQ� �d�  � � � � DQ�

JHJHEHQ��

' LH� ) HOGGHVRUSWLRQV� 0 DVVHQVSHNWUHQ�Z XUGHQ�LQ�GHU�$QDO\ WLVFKHQ�$EWHLOXQJ�GHU�8QLYHUVLWl W�0 DLQ] �

DQ�HLQHP �) LQQLJDQ�0 $7�� � �DXIJHQRP P HQ��

' LH�$XIQDKP H�YRQ�0 $ / ' , � 72 ) � 6SHNWUHQ�HUIROJWH�DQ�GHU�8QLYHUVLWl W�0 DLQ] �LP � ,QVWLWXW� I• U�3K\ VLNDOL�

VFKH�&KHP LH�LP �$UEHLWVNUHLV�YRQ�+HUUQ�3URI��6FKP LGW�P LW�HLQHP �0 LFURP DVV�7RIVSHF�( �0 DVVHQVSHNWUR�

P HWHU���

) • U�GLH�( OHP HQWDUDQDO\ VHQ�ZXUGH�LQ�GHU�$QDO\ WLVFKHQ�$EWHLOXQJ�GHV�) DFKEHUHLFKHV�&KHP LH�GHU�8QL�

YHUVLWl W�0 DLQ] �GDV�* HUl W�9DULR�( / �GHU�) LUP D�+HUDHXV�YHUZHQGHW��

5 | QWJHQVWUXNWXUDQDO\ VHQ� ZXUGHQ� DP � ,QVWLWXW� I• U� 2 UJDQLVFKH� &KHP LH� GHU� 8QLYHUVLWl W� 0 DLQ] � YRQ�

+HUUQ� ' U��6FKROOP HLHU�DQJHIHUWLJW��6LH�HUIROJWHQ�P LW�HLQHP �&$' � � ' LIIUDNWRP HWHU�GHU�) LUP D�( QUDI�1RQL�
XV� XQWHU�9HUZHQGXQJ�YRQ� &X. a�6WUDKOXQJ�LP �0 HVVEHUHLFK� ] ZLVFKHQ� �  � � �� � ƒ� � � � � � ƒ�� ' LH� YROOVWl QGL�

JHQ�. ULVWDOOVWUXNWXUDQDO\ VHQ�YRQ�9HUELQGXQJHQ��GHUHQ�DOOJHP HLQH�. ULVWDOOGDWHQ�LP �H[ SHULP HQWHOOHQ�7HLO�

EHL�GHU�HQWVSUHFKHQGHQ�6\ QWKHVHYRUVFKULIW� EHVFKULHEHQ�ZHUGHQ��VLQG�LP �0 LNURDQDO\ WLVFKHQ� / DERU�GHV�

,QVWLWXWV�I• U�2 UJDQLVFKH�&KHP LH�GHU�-RKDQQHV�* XWHQEHUJ�8QLYHUVLWl W�KLQWHUOHJW��

=XU� $XIQDKP H� GHU� , 5 � 6SHNWUHQ� GLHQWHQ� GLH� * HUl WH� � � ' ; &� XQG� � � 6; %� GHU� ) LUP D� 1LFROHW�� $75�

0 HVVXQJHQ�HUIROJWHQ�P LW�HLQHU�6SHFDF�JROGHQ�JDWH�' LDP DQW�$75� ( LQKHLW�DP �� �6; %�* HUl W��

) • U�GLH�8 9 � 9 , 6�6SHNWURVNRSLH�ZXUGHQ�GLH�6SHNWURP HWHU�89�� � � �GHU�) LUP D�8QLFDP �XQG�89� � � � � �3&�

GHU�) LUP D�6KLP DG] X�YHUZHQGHW��

' DV�* HUl W�' 6&�� �GHU�) LUP D�3HUNLQ�( OP HU�GLHQWH�] XU�' XUFKI• KUXQJ�GHU�' 6&� 0 HVVXQJHQ��) • U�GLH�0 HV�

VXQJ�SRO\ P HUHU�6XEVWDQ] HQ�ZXUGHQ�HLQH�+HL] � �E] Z ��. • KOUDWH�YRQ�� � �ƒ&�� �P LQ�YHUZHQGHW��' LH�DQJHJH�

EHQHQ� * ODV• EHUJDQJVWHP SHUDWXUHQ�ZXUGHQ�DXV�GHP � ] ZHLWHQ�+HL] ] \ NOXV�EHVWLP P W��=XU�8QWHUVXFKXQJ�
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GHU�7KHUP RODWHQ] �QLHGHUP ROHNXODUHU�,QLWLDWRUVDO] H�ZXUGH�HLQH�� �P RO�� LJH�/ | VXQJ�GHV�HQWVSUHFKHQGHQ�

%HP ] RWKLD] ROLXP VDO] HV� LQ� * 3( � XQG� LQ� GHU� ' 6&� P LW� +HL] � � E] Z �� . • KOUDWHQ� YRQ� � � � ƒ&� � � P LQ� XQG� � � ƒ&� � �

P LQ�XQWHUVXFKW��

* 3&� 0 HVVXQJHQ�ZXUGHQ�P LW�HLQHP �* HUl W�GHU�) LUP D�366�XQWHU�9HUZHQGXQJ�YRQ�&KORURIRUP �� � � �ƒ&� �

E] Z �� ' 0 ) � � � �� � � � / L%U�� � � � ƒ&� �DOV� ( OXHQW�GXUFKJHI• KUW�� ) • U�GLH� 0 HVVXQJHQ�LQ�&KORURIRUP �Z XUGH�HLQH�
6l XOHQNRP ELQDWLRQ� DXV� GUHL� 366� 6' 9�6l XOHQ� GHU� ' LFNH� � � mP � P LW� 3RURVLWl WHQ� YRQ� � � � �� � � � � � E] Z �� � � �

� � � � c �� I• U� 0 HVVXQJHQ� LQ� ' 0 ) � GUHL� 366� +( 0 $�6l XOHQ� GHU� ' LFNH� � � � mP � P LW� 3RURVLWl WHQ� YRQ� � � �� � � � �

E] Z �� � � � � � c � YHUZHQGHW�� ' LH� GHU� 7UHQQXQJ� QDFKJHVFKDOWHWH� ' HWHNWLRQ� GHV� LQ� MHGHP � ( OXWLRQVYROXP HQ�

HQWKDOWHQHQ�6XEVWDQ] DQWHLOV�HUIROJWH�P LWWHOV�GHV�89�9,6� ' HWHNWRUV�89� � � � � �GHU� ) LUP D�763��GHV� ' LIIH�
UHQWLDOUHIUDNWRP HWHUV�5,� � � �GHU�) LUP D�6KRGH[ �XQG�GHV�' LIIHUHQWLDOYLVNRVLP HWHUV�: * ( �' U�%XUHV�h�� � � � ��

=XU�. DOLEULHUXQJ�ZXUGHQ�366�3RO\ VW\ UROVWDQGDUGV�GHU�) LUP D�366�P LW�0 ROP DVVHQ�] ZLVFKHQ�� � � �±� � � � � � �

� � � � J�P RO� YHUZHQGHW�� ' LH� DQJHJHEHQHQ� ] DKOHQP LWWOHUHQ� E] Z �� JHZLFKWVP LWWOHUHQ� 0 ROHNXODUJHZLFKWH�

XQG� 3RO\ GLVSHUVLWl WHQ� ZXUGHQ�� VRIHUQ� QLFKW� DXVGU• FNOLFK� DQJHJHEHQ�� QLFKW� GXUFK� XQLYHUVHOOH� . DOLELULH�

UXQJ�HUP LWWHOW��VRQGHUQ�GXUFK�DOOHLQLJH� . DOLEULHUXQJ�P LW�GHQ�EHVFKULHEHQHQ�6WDQGDUGV��XQG�VLQG�VRP LW�

DSSDUHQWH��SRO\ VW\ URODQDORJH�: HUWH��%HL�XQLYHUVHOOHU�. DOLEULHUXQJ�• EHU�GDV�6LJQDO�GHV�9LVNRVLWl WVGHWHN�

WRUV� ZXUGH� GLH� ] XU� ( UP LWWOXQJ� GHU� VSH] LILVFKHQ� XQG� LQWULQVLVFKHQ� 9LVNRVLWl W� EHQ| WLJH� . RQ] HQWUDWLRQ�

• EHU�GDV�5,� ' HWHNWRUVLJQDO�XQG�GLH�6XEVWDQ] HLQZDDJH�EHVWLP P W��

) • U� %HVWUDKOXQJHQ� DXI� GHU� RSWLVFKHQ� %DQN� Z XUGHQ� GLH� ,QLWLDWRUVDO] H� ] XU� +HUVWHOOXQJ� � �� �� � � E] Z �� � �
P RO� � LJHU� . RQ] HQWUDWLRQHQ�P LW�HLQHU�$' � � =� $XWREDODQFH�GHU� ) LUP D�3HUNLQ� ( OP HU� � � �� � � �±� � �� � � �P J� �

H[ DNW�HLQJHZRJHQ�XQG�LQ�GHQ�EHUHFKQHWHQ�0 HQJHQ�GHU�( SR[ LGH�&+2 �RGHU�* 3( �JHO| VW��0 LW�] ZHL�7URS�
IHQ�GLHVHQ�0 RQRP HU�,QLWLDWRU�0 LVFKXQJHQ�ZXUGH�] ZLVFKHQ�] ZHL�33� ) ROLHQ�GHU�' LFNH�� � � �mP �HLQ�� � �mP �

GLFNHU� ) O• VVLJNHLWVILOP � � ' LFNH� EHVWLP P W� DXV� 89�$EVRUSWLRQVP HVVXQJHQ� LP � ) LOP � XQG� LQ� . • YHWWH� � HU�

] HXJW�� ' HU� ) LOP � ] ZLVFKHQ�33� ) ROLHQ�Z XUGH�DXI�HLQHP � ,5�5DKP HQ�EHIHVWLJW�XQG�LP � ) RNXV�HLQHU� � � � � : �

4 XHFNVLOEHUGDP SI� . XU] ERJHQODP SH� +%2 � � � � � : � � � GHU� ) LUP D� 2 VUDP � � * HKl XVH� $� � � � � � GHU� ) LUP D� 37,�

P LW� ) RNXVVLHUYRUULFKWXQJ� XQG� : DVVHUN• KOXQJ� � GXUFK� HLQHQ� ,5� ) LOWHU� � : DVVHU� � XQG� ] ZHL� . DQWHQILOWHU�

�2 ULHO� : * � � � � �� 8* � � � � � EHVWUDKOW�� ' LH� / HLVWXQJ� GHU� / DP SH� OLH‰� VLFK� • EHU� HLQH� 5HJHOHLQKHLW� / 36� � � � ; �

GHU�) LUP D�37,�VWHXHUQ�� ' LH�. RQVWDQ] �GHU�/ LFKWLQWHQVLWl W�Z l KUHQG�GHV�9HUVXFKV�XQG�I• U�9HUVXFKVUHLKHQ�

XQWHUHLQDQGHU�ZXUGH�P LWWHOV�HLQHV�3RZHUP HWHUV��GDV�GLH�GXUFK�HLQHQ�&KRSSHU�P RGXOLHUWH�6WUDKOXQJV�

LQWHQVLWl W� LQ� HOHNWULVFKH� 6SDQQXQJHQ� XP VHW] WH�� • EHUSU• IW�� ' LH� $XIQDKP H� YRQ� ,5�6SHNWUHQ� � � � � 6FDQV� �

GHU� ) LOP H� ] ZLVFKHQ� 33� ) ROLHQ� HUIROJWH� P LWWHOV� GHV� � � ' ; &� 6SHNWURP HWHUV� GHU� ) LUP D� 1LFROHW� JHJHQ� 33�

) ROLHQ� DOV� %DFNJURXQG�� 89�$EVRUSWLRQVVSHNWUHQ� GHU� ) LOP H� ] ZLVFKHQ� 33� ) ROLHQ� ZXUGHQ� P LW� HLQHU� VSH�

] LHOOHQ� 3UREHQKDOWHUXQJ� DP � 89� � � � � � 3&� 6SHNWURP HWHU� DXIJHQRP P HQ�� * U| ‰HUH� $QVl W] H� LQ� / | VXQJ�

� ' LFKORUP HWKDQ� � ZXUGHQ� LQ� HLQHU� 4 XDU] JODV�5XQGN• YHWWH� GHU� ' LFNH� � � FP � � ' XUFKP HVVHU� � � FP � � HEHQ�

IDOOV�DXI�GHU�RSWLVFKHQ�%DQN�LP �) RNXV�GHU�+%2 � / DP SH�EHVWUDKOW��

�

�
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�
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� �� � 9RUVWXIHQ�

� �� �� � S� 1 LWURSKHQ\ O� WHUW� EXW\ OHWKHU�� � � � �
ÿ����

�

�

,Q�9HUIROJXQJ�HLQHU� / LWHUDWXUYRUVFKULIWý

�

ý � ZXUGHQ�LQ�HLQH�DXVJHKHL] WH�XQG�VWLFNVWRIIGXUFKIOXWHWH�$SSD�

UDWXU� P LWWHOV� HLQHU� 7UDQVIHUGRSSHONDQ• OH� � � � � P O� HLQHU� � � 0 � / | VXQJ� YRQ� . DOLXP �WHUW�EXWDQRODW� LQ� WHUW�

%XWDQRO� �HQWVSUHFKHQG� � �� � � P RO� . DOLXP �WHUW�EXWDQRODW� � • EHUI• KUW� XQG� XQWHU� 5• KUHQ� � � �� � J� � � �� � � �

P RO� �S� ) OXRUQLWUREHQ] RO�LQQHUKDOE�YRQ�� � �P LQ�] XJHWURSIW��' LH�NODUH�GXQNHOEUDXQH�/ | VXQJ�Z XUGH�ZHLWH�

UH� � � � 6WXQGHQ� JHU• KUW�� GDV� / | VXQJVP LWWHO� VRGDQQ� L�� 9DN�� HQWIHUQW�� GHU� 5• FNVWDQG� P LW� � � � � P O� 9( �

: DVVHU� YHUVHW] W� XQG� P LW� � � � � P O� ' LHWK\ OHWKHU� � � [ � � H[ WUDKLHUW�� ' LH� YHUHLQLJWHQ� ( WKHUIUDNWLRQHQ� ZXUGHQ�

P LW�� � � �P O�Z l VVULJHU�. DOLXP K\ GUR[ LGO| VXQJ�� � [ � �XQG�P LW�� � � �P O�JHVl WWLJWHU�1DWULXP FKORULGO| VXQJ�� � [ � �

JHZDVFKHQ� XQG� • EHU� 0 DJQHVLXP VXOIDW� JHWURFNQHW�� 1DFK� GHP � ( QWIHUQHQ� GHV� / | VXQJVP LWWHOV� L�� 9DN��

YHUEOLHE�HLQH�URWH�) O• VVLJNHLW��GLH�RKQH�ZHLWHUH�$XIDUEHLWXQJ�ZHLWHUYHUZHQGHW�ZXUGH��

$XVEHXWH��� � �� �J�� � � �� ��/ LW� ý

�

ý � � � � � � �HEHQIDOOV�EH] RJHQ�DXI�GDV�5RKSURGXNW� �NODUH��URWH�) O• VVLJNHLW��

� � � �0 +] � ý +�10 5��&' &O
þ

� � �d�>SSP @� � � �� � � �G�� +��- ��� � 	
� �  � � �� �+] ��+ � � � � � � �� � � �G�� � +��- �
� � 	
� �  � � �� �+] ��+�

� � � �� �� � ��V��� +��&+
þ

� ��

� �� �� � S� $P LQRSKHQ\ O� WHUW� EXW\ OHWKHUK\ GURFKORULG�� � � D� �

�
���

�

���

�

=X� HLQHU� / | VXQJ� YRQ� � � �� � � J� � � �� � � P RO� � S�1LWURSKHQ\ O�WHUW�EXW\ OHWKHU� LQ� � � � � P O� WURFNHQHP � ' LR[ DQ�

ZXUGHQ�� � � �� � �J�� � �� � �P RO� �$P P RQLXP IRUP LDW�XQG�� �� � �J�3G�&�� � � �� Z �3G��HQWVSUHFKHQG�� �� � �P P RO�

E] Z �� � �� � P RO� � � � JHJHEHQ� XQG� � � � K� EHL� � � ƒ� &� JHU• KUW�� � $QP HUNXQJ�� ' LH� 5HDNWLRQ� VROOWH� NHLQHVIDOOV�

XQWHU� 5• FNIOXVV� GXUFKJHI• KUW� ZHUGHQ�� GD� GDV� 5HDNWLRQVSURGXNW� S�$P LQRSKHQ\ O�WHUW�EXW\ OHWKHU� HLQHQ�

6LHGHSXQNW�YRQ� � � �ƒ&�XQG�HLQHQ�6FKP HO] SXQNW�YRQ� � � �ƒ&�DXIZHLVW�XQG�VRP LW�LP � . • KOHU�NRQGHQVLHUW�� �

=XU�( QWIHUQXQJ�GHV�. DWDO\ VDWRUV�ZXUGH�GLH�DEJHN• KOWH�5HDNWLRQVP LVFKXQJ�GXUFK�HLQ�&HOLWH�%HWW�DEJH�

QXWVFKW�XQG�P LW�ZHQLJ� ' LR[ DQ�QDFKJHZDVFKHQ��$XV�GHU�URWHQ� ' LR[ DQO| VXQJ�ZXUGH�GDV�3URGXNW�GXUFK�

� � �P LQ• WLJHV�( LQOHLWHQ�YRQ�&KORUZDVVHUVWRII�DOV�+\ GURFKORULG�JHIl OOW��DEILOWULHUW��P LW�' LHWK\ OHWKHU�JHZD�

VFKHQ�XQG�L��9DN��JHWURFNQHW��

$XVEHXWH��� � �� � �J�� � � �� � �IDUEORVHU�) HVWVWRII��

� � � �0 +] � ý +�10 5�� ' 0 62 �G� � � �d�>SSP @� �� � �� � ��EU�V��� +��1+
þ

� � � � �� � ��G��� +��- ��� � 	�� � �� �� �+] ��+ � � � � �� �� � �

�G��� +��- �
� � 	�� � �� �� �+] ��+� � � � �� �� � ��V��� + ��&+
þ

� ��

� �� �� � S� 9LQ\ OEHQ] \ OEURP LG�� � � � �

�
�

�

=X� � � � � P O� 9( � : DVVHU� ZXUGHQ� LQ� $EZDQGOXQJ� HLQHU� / LWHUDWXUYRUVFKULIWý

���

� � � � J� 7HWUDEXW\ ODP P RQL�

XP EURP LG�� � �� � �P RO� �� � � �J�1DWULXP EURP LG�� � �� � �P RO� �XQG�HLQH�/ | VXQJ�YRQ�� � �J� � � �� � �P RO� �9LQ\ OEHQ�

] \ OFKORULG�LQ� � � � �P O�%HQ] RO�KLQ] XJHI• JW��1DFKGHP �GLH�] ZHLSKDVLJH�5HDNWLRQVP LVFKXQJ� I• U� � � �K�EHL� � � �

ƒ&�JHU• KUW�Z XUGH�� . 3* �5• KUHU� ��ZXUGH�GLH�Z l VVULJH�3KDVH�• EHU�HLQHQ�6FKHLGHWULFKWHU�DEJHWUHQQW��GLH�



( �������! #"$��%!&��(')')�(� 7 �* +' �� � �

�

RUJDQLVFKH� 3KDVH� P LW� HWZDV� +\ GURFKLQRQ� YHUVHW] W�� GDV� %HQ] RO� L�� 9DN�� HQWIHUQW� XQG� GHU� 5• FNVWDQG� LP �

g OSXP SHQYDNXXP �GHVWLOOLHUW�� �� Â� � , þ �P EDU��� � � � � �ƒ&��0 LVFKXQJ�DXV�9LQ\ OEHQ] \ OEURP LG�XQG�±FKORULG� ��

$XVEHXWH�� � �� � J� IDUEORVH� ) O• VVLJNHLW��0 LVFKXQJ�DXV� � � � � � 9LQ\ OEHQ] \ OEURP LG�XQG� � � � � � 9LQ\ OEHQ] \ OFK�

ORULG��EHVWLP P W�P LWWHOV� ý +�10 5��/ LW� ý

���

� �� � �� �9%%U� ��

� � � �0 +] � ý +�10 5��&' &O
þ

� � �d�>SSP @� � � �� � � � �� � � �P �� � +��DURP ��+�� 9%%U�� �9%&O� � � � � �� � � �GG��� �� � +��- -+. / �

 � � � �� �+] ��- 0 1 2
3�/ �  � � � �� �+] ��&+ &+ 4 � � 9%&O� � � � � �� � � �GG��� �� � +��- -+. / �  � � � �� �+] ��- 0 1 2
3�/ �  � � � �� �+] ��&+ &+ 4 �

� 9%%U� � � � � �� � � �G�� � +�� - 0 1 2
3�/ �  � � � �� � +] �� &+ &++ � � 5�6�7 � � 9%%U� � � 9%&O� � � � � �� � � �G�� � +�� - -+. / �  � � � �� � +] ��

&+ &++ 8 9 7 �� 9%%U�� �9%&O� � � �� �� � ��V��� �� +��&+ : �&O� � �� �� � ��V��� �� + ��&+ : �%U� ��

�

� �� � %HQ] RWKLD] ROH�

� �� �� � � � 1 LWUREHQ] RWKLD] RO�� � E� �

;

<

=?>
<

�

) ULVFK� GHVWLOOLHUWHV� %HQ] RWKLD] RO� � � � � J�� � �� � � P RO� � ZXUGH� LQ� $QOHKQXQJ� DQ� / LWHUDWXUYRUVFKULIWHQý�þ

��@

ý9þ

A

�

XQWHU� VWDUNHP � 5• KUHQ� EHL� HLQHU� 7HP SHUDWXU� XQWHU� � � � ƒ&� LQ� � � � � P O� NRQ] HQWULHUWHU� 6FKZHIHOVl XUH� �G�

� �� � � �JHO| VW��6RGDQQ�ZXUGHQ�� � �P O�� � � � �6DOSHWHUVl XUH��G�� �� � �EHL�� � �ƒ&�] XJHWURSIW�XQG�� �6WXQGH�EHL�

GLHVHU� 7HP SHUDWXU� JHU• KUW�� ' LH� DEJHN• KOWH� 0 LVFKXQJ� ZXUGH� ] X� � � � � J� ( LVZDVVHU� ] XJHJHEHQ� XQG� EHL�

HLQHU� 7HP SHUDWXU� XQWHU� � � � ƒ&� P LW� NRQ] HQWULHUWHP � $P P RQLDNZDVVHU� YHUVHW] W� ELV� GLH� ) DUEH� GHU� 0 L�

VFKXQJ� YRQ� KHOOJHOE� QDFK� RUDQJH� XP VFKOXJ� �S+� � � �� ' HU� HQWVWDQGHQH� 1LHGHUVFKODJ� ZXUGH� DEILOWULHUW�

XQG� P LW� YHUG• QQWHP � $P P RQLDN� VRZLH� 9( � : DVVHU� JHZDVFKHQ�� 1DFK� 7URFNQXQJ� GHV� VR� JHZRQQHQHQ�

* HP LVFKHV�GHU�LVRP HUHQ�1LWUREHQ] RWKLD] ROH�L��9DN���ZXUGH�DXV�GLHVHP �GXUFK�] ZHLP DOLJH�IUDNWLRQLHUHQ�

GH�. ULVWDOOLVDWLRQ�DXV�( WKDQRO�GDV�LVRP HUHQUHLQH�� �1LWUREHQ] RWKLD] RO�LVROLHUW��

$XVEHXWH��� � �� � �J�� � � �� �/ LW� ý9þ

�

� � � � �� �� ��/ LW� ý�þ

A

� �� � �� � � � �IDUEORVH�1DGHOQ��

6FKP S�� �� � � �ƒ&�� / LW� ý�þ

�

� �� � � �ƒ&��/ LW� ý�þ

A

� �� � � �ƒ&� ��

89��&+ 4 &O4 � � �l BC2#D >QP @��ORJ�eB�2#D � � �� � � �� � �� � � �� � � � �� � �� � � ��

� � � �0 +] � ý +�10 5�� ' 0 62 �G� � � �d�>SSP @� �� �� � ��V��� +��+� � � � �� �� � ��G��� +��- E
F�� 5 � �� �� �+] ��+ � � � � �� �� � ��GG��

� +��- E
F�� 5 � �� �� �+] ��- �
� � 	
� � �� �� �+] ��+� � � � �� �� � ��G��� +��- ��� � 	�� � �� �� �+] ��+� � � ��

� �� �� � � � $P LQREHQ] RWKLD] RO�� � � �

G

H

I�JKH

�

,Q� $EZDQGOXQJ� GHU� / LWHUDWXUYRUVFKULIWHQý9þ

��@

ý9þ

L

� Z XUGH� HLQH� 0 LVFKXQJ� DXV� � � �� � J� � � � � � P P RO� � � �

1LWUREHQ] RWKLD] RO�� � � �� � J� ( LVHQSXOYHU� � � � � � � Z �Z ��HQWVSU�� � � � �P P RO� ) H� �� � � � �P O� ( VVLJVl XUH�XQG� � � � �

P O� ( WKDQRO� � �� � 6WXQGHQ�XQWHU�5• KUHQ� ] XP �6LHGHQ�HUKLW] W��ZREHL�DXV�GHU�URVWURWHQ� / | VXQJ�HLQ�JUDXHU�

1LHGHUVFKODJ� ILHO�� 1DFK� $EN• KOXQJ� ZXUGH� GLH� 5HDNWLRQVP LVFKXQJ� XQWHU� 5• KUHQ� LQ� � � � � P O� 9( � : DVVHU�

JHJRVVHQ�� ILOWULHUW��P LW� � �� � 0 �1DWURQODXJH�DONDOLVLHUW� �S+� � � �XQG�P LW� ' LHWK\ OHWKHU�H[ WUDKLHUW�� ' LH�YHUHL�

QLJWHQ� RUJDQLVFKHQ� 3KDVHQ� ZXUGHQ� • EHU� 0 DJQHVLXP VXOIDW� JHWURFNQHW� XQG� GLH� / | VXQJVP LWWHO� L�� 9DN��

HQWIHUQW�� ' HU� YHUEOLHEHQH� | OI| UP LJH� 5• FNVWDQG� NULVWDOOLVLHUWH� EHLP � 6WHKHQ� ] X� HLQHP � ) HVWVWRII�� GHU� LP �

9DNXXP � JHWURFNQHW� Z XUGH�� ' DV� 3URGXNW� HUZLHV� VLFK� DOV� UHLQ� XQG� ZXUGH� RKQH� ZHLWHUH� $XIDUEHLWXQJ�

YHUZHQGHW��

$XVEHXWH��� � �� � �J�� � � �� ��/ LW� ý�þ

�

� �� � �� � ��IDUEORVH�. ULVWDOOH��



( �������! #"$��%!&��(')')�(� 7 �* +' �

�

� � �

�

6FKP S�� � � � � ƒ&� � / LW� ý9þ

�

� � � � � � � � ƒ&� DXV� Q�+H[ DQ�&KORURIRUP �� / LW� ý9þ

M

� � � � � � � � ƒ&� DXV� %HQ] RO�3HWUROHWKHU��

/ LW� ý�þ

M

� �� � �ƒ&� ��

� � � �0 +] � ý +�10 5�� ' 0 62 �G� � � �d�>SSP @� � � �� � � �V�� � +��+� � � � � � �� � � �G�� � +��- �
� � 	
� �  � � �� �+] ��+� � � � � � �� � � �G��

� +��- E
F�� 5 � �� �� �+] ��+� � � � �� �� � ��GG��� +��- E�F�� 5 � �� �� �+] ��- ��� � 	
� � �� �� �+] ��+ � � � � �� �� � �� V��� +��1+ : � ��

� �� �� � � � + \ GUR[ \ EHQ] RWKLD] RO�� � � �

N

O

P Q

�

,Q�$EZDQGOXQJ�HLQHU�/ LWHUDWXUYRUVFKULIWý�þ

M

�ZXUGHQ�� � �� � �J�� � � �� �P P RO� �� �$P LQREHQ] RWKLD] RO�LQ�� � � �P O�

NRQ] HQWULHUWHU� 6FKZHIHOVl XUH� JHO| VW� XQG� ] X� GLHVHU� / | VXQJ� EHL� � � � � ƒ&� HLQH� / | VXQJ� YRQ� � �� � � J� � � � �� �

P P RO� �1DWULXP QLWULW�LQ� � � � P O�NRQ] HQWULHUWHU�6FKZHIHOVl XUH� ] XJHWURSIW�� ' LH�VR�KHUJHVWHOOWH� ' LD] RQLXP �

VDO] O| VXQJ� ZXUGH� ] • JLJ� GXUFK� HLQHQ� 7URSIWULFKWHU� LQ� HLQH� VLHGHQGH� / | VXQJ� DXV� � � � � P O� NRQ] HQWULHUWHU�

6FKZHIHOVl XUH�XQG�� � � �P O�: DVVHU�JHJHEHQ��' LH�5HDNWLRQVO| VXQJ�ZXUGH�ZHLWHUH�� �� �6WXQGHQ��E] Z ��ELV�

] XP � $ENOLQJHQ� GHU� 6WLFNVWRIIHQWZLFNOXQJ� � ] XP � 6LHGHQ� HUKLW] W�� DEJHN• KOW�� XQWHU� . • KOXQJ� P LW� � � � � P O�

: DVVHU� YHUG• QQW�� P LW� � � � SUR] HQWLJHP � $P P RQLDNZDVVHU� • EHUQHXWUDOLVLHUW� �S+� � � � � � XQG� P LW� ( VVLJVl X�

UHHWK\ OHVWHU�H[ WUDKLHUW��1DFK�GHU�7URFNQXQJ�GHU�YHUHLQLJWHQ�RUJDQLVFKHQ�3KDVHQ� • EHU�0 DJQHVLXP VXO�

IDW� ZXUGH� GDV� / | VXQJVP LWWHO� L�� 9DN�� HQWIHUQW� XQG� GHU� YHUEOLHEHQH� OHLFKW� JU• QH� ) HVWVWRII� GXUFK� 6l X�

OHQFKURP DWRJUDSKLH��3HWUROHWKHU� ( VVLJHVWHU�� � � � �JHUHLQLJW�XQG�LP �9DNXXP �JHWURFNQHW��

$XVEHXWH��� �� � �J�� � � �� ��/ LW� ý9þ

M

� � � � � � � �IDUEORVHU�) HVWVWRII��

6FKP S�� �� � � �ƒ&�� / LW� ý�þ

M

� �� � � � � � � �ƒ&� ��

� � � �0 +] � ý +�10 5� � ' 0 62 �G� � � �d�>SSP @� � � �� � � � V�� � +��2 +� � � � �� � � �V�� � + ��+� � � � � � �� � � �G�� � + �� - ��� � 	
� �  � � �� �

+] ��+� � � � �� �� � ��G��� +��- E
F�� 5 � �� �� �+] ��+� � � � �� �� � ��GG��� +��- E�F�� 5 � �� �� �+] ��- ��� � 	�� � �� �� �+] ��+ � � � ��

� �� �� � � � 0 HWKR[ \ EHQ] RWKLD] RO�� � F� �

R

S

T

�

=X� HLQHU� / | VXQJ� YRQ� � �� � � J� � � � � �� � P P RO� � � �+\ GUR[ \ EHQ] RWKLD] RO� LQ� � � � � P O� $FHWRQ� ZXUGHQ� � �� � � J�

� � � �� � P P RO� � . DOLXP FDUERQDW� KLQ] XJHI• JW� XQG� GLH� 0 LVFKXQJ� � � � P LQ� XQWHU� 6WLFNVWRIIDWP RVSKl UH� JH�

U• KUW�� ( V�ZXUGHQ�VRGDQQ� � � �� � � J� 0 HWK\ OLRGLG� � � � �� �P P RO� � ] XJHJHEHQ�XQG�ZHLWHUH� � � �K� JHU• KUW�� ' LH�

DQRUJDQLVFKHQ�6DO] H�ZXUGHQ�DEILOWULHUW��P LW�$FHWRQ�JHZDVFKHQ�XQG�DXV�GHP � ) LOWUDW�GDV� / | VXQJVP LWWHO�

L�� 9DN�� HQWIHUQW�� ' HU� YHUELHEHQH� VHP LNULVWDOOLQH� 5• FNVWDQG� ZXUGH� Vl XOHQFKURP DWRJUDSKLVFK� �3( � ( ( ��

� � � � �JHUHLQLJW��

$XVEHXWH��� �� �J�� � � �� � � � �IDUEORVHU�) HVWVWRII��

6FKP S�� �� � �ƒ&�� / LW� ý

��U

�� � � � � �ƒ&��/ LW� ý

���

� �� � �� �ƒ&� ��

89��&+ 4 &O4 � � �l BC2#D >QP @��ORJ�eB�2#D � � �� � � �� � �� � � �� � � � �� � �� � � �� � � � �� � �� � � ��

� � � �0 +] � ý +�10 5� � ' 0 62 �G� � � �d>SSP @� � � � �� � � �V�� +��+� � � � � � �� � � �G�� � + �� - E�F�� 5 �  � � �� �+] ��+� � � � � � �� � � �G��

� +��- �
� � 	
� � �� �� �+] ��+ � � � � �� �� � ��GG��� +��- ��� � 	�� � �� �� �+] ��- E�F�� 5 � �� �� �+] ��+� � � � �� �� � �� V��� +��&+ V � ��

� �� �� � � � , VRSURSR[ \ EHQ] RWKLD] RO�� � G� �

W

X

Y

�

=X�HLQHU� / | VXQJ�YRQ� � �� � � J� � � � �� �P P RO� � � �+\ GUR[ \ EHQ] RWKLD] RO�LQ� � � �P O�$FHWRQ�ZXUGHQ� � �� � � J� � � �� �

P P RO� �. DOLXP FDUERQDW�KLQ] XJHI• JW�XQG�GLH�0 LVFKXQJ�� � �P LQ�XQWHU�6WLFNVWRIIDWP RVSKl UH�JHU• KUW��� �� � �



( �������! #"$��%!&��(')')�(� 7 �* +' �� � �

�

J� ,VRSURS\ OLRGLG� � � � � P P RO� � ZXUGHQ� ] XJHJHEHQ� XQG� ZHLWHUH� � � � K� XQWHU� 5• FNIOXVV� JHU• KUW�� 6RGDQQ�

ZXUGHQ� GLH� DQRUJDQLVFKHQ� 6DO] H� DEILOWULHUW�� P LW� ZHQLJ� $FHWRQ� JHZDVFKHQ�� DXV� GHP � ) LOWUDW� GDV� / | �

VXQJVP LWWHO�L��9DN��HQWIHUQW�XQG�GHU�5• FNVWDQG�Vl XOHQFKURP DWRJUDSKLVFK��3( � ( ( ��� � � � �JHUHLQLJW��

$XVEHXWH��� �� � �J�� � � �� � �IDUEORVH�) O• VVLJNHLW��

89��&+ 4 &O4 � � �l BC2#D >QP @��ORJ�eB�2#D � � �� � � �� � �� � � ��

� � � �0 +] � ý +�10 5� � ' 0 62 �G� � � �d>SSP @� � � �� � � �V�� � + ��+� � � � � � �� � � �G�� � +�� - ��� � 	
� �  � � �� �+] ��+ � � � � � � �� � � �G��

� +�� - E�F�� 5 �  � � �� �+] �� +� � � � � � �� � � �GG�� � +�� - ��� � 	
� �  � � �� �+] �� - E�F�� 5 �  � � �� �+] ��+� � � � � � �� � � �VHS�� � +�� - Z�. - �  � � �� �

+] ��&+�&+
þ

� 4 � � �� �� � ��G��� + ��- Z�. - � �� �� �+] ��&+�&+ V � 4 � ��

0 6�� ) ' � � �P � ] �� � � � �� � � �� � � � ��>0
[

@��

( $�EHU��I• U�&
ý

U +
ý�ý

12 6�� � � � �� � � � �&��� � �� � � �+��� �� � � �1 ��� �� � � �2 ��� �� � � �6��� � �� � ��* HI�� �&��� � �� � � �+��� �� � � �

1 ��� �� � � �6��� � �� � ��

� �� �� � � � + H[ \ OR[ \ EHQ] RWKLD] RO�� � H� �

\

]

^

�

=X� HLQHU� / | VXQJ� YRQ� � �� � � J� � � � � � P P RO� � � �+\ GUR[ \ EHQ] RWKLD] RO� LQ� � � � � P O� $FHWRQ� ZXUGHQ� � �� � � J� � � � �

P P RO� �. DOLXP FDUERQDW�KLQ] XJHI• JW�XQG�GLH�0 LVFKXQJ�� � �P LQ�XQWHU�6WLFNVWRIIDWP RVSKl UH�JHU• KUW��� �� � �

J�+H[ \ OEURP LG�� � � �P P RO� �ZXUGHQ�VRGDQQ�] XJHJHEHQ�XQG�QDFK�ZHLWHUHQ�� � �K�5• KUHQ�XQWHU�5• FNIOXVV�

GLH� XQJHO| VWHQ� 6DO] H� DEILOWULHUW�� P LW� ZHQLJ� $FHWRQ� JHZDVFKHQ�� DXV� GHP � ) LOWUDW� GDV� / | VXQJVP LWWHO� L��

9DN��HQWIHUQW�XQG�GHU�5• FNVWDQG�Vl XOHQFKURP DWRJUDSKLVFK��3( � ( ( ��� � � � �JHUHLQLJW��

$XVEHXWH��� �� �J�� � � �� � �IDUEORVH�YLVNRVH�) O• VVLJNHLW��

89��&+ 4 &O4 � � �l BC2#D >QP @��ORJ�eB�2#D � � �� � � �� � �� � � ��

� � � �0 +] � ý +�10 5��&' &O
þ

� � �d>SSP @� � � �� � � �V�� � +��+� � � � � � �� � � �G�� � +��- �
� � 	
� �  � � �� �+] ��+� � � � � � �� � � �G�� � +��

- E�F�� 5 �  � � �� �+] ��+ � � � � � � �� � � �GG��� +��- E�F�� 5 �  � � �� �+] ��- ��� � 	
� �  � � �� �+] ��+� � � � � � �� � � �W��� +��- Z�. - �  � � �� �+] ��&+ : �

2 � � �� �� � � � �� � ��P ��� +��&+ : �&+ 4 2 � � �� �� � � � �� � ��P ��� +��&+
þ

� �&+ : �
þ

� � �� �� � ��W��� +��- Z�. - � �� �� �+] ��&+ V � ��

� �� �� � � � 3KHQR[ \ EHQ] RWKLD] RO�� � L� �

_

`

a

�

S� $P LQRSKHQ\ OSKHQ\ OHWKHUK\ GURFKORULG�� � � E� �

� � �� � J� � � �� � �P RO� �S�$P LQRSKHQ\ OSKHQ\ OHWKHU�ZXUGHQ�LQ� � � � �P O�WURFNHQHP � ' LHWK\ OHWKHU�JHO| VW�XQG�LQ�

GLH�NODUH�GXQNHOEUDXQH�/ | VXQJ�� � �0 LQXWHQ�&KORUZDVVHUVWRII�HLQJHOHLWHW��' HU�JHELOGHWH�IDUEORVH�1LHGHU�

VFKODJ�ZXUGH�DEILOWULHUW��P LW�' LHWK\ OHWKHU�JHZDVFKHQ�XQG�LP �9DNXXP �JHWURFNQHW��

$XVEHXWH��� � �� �J�� TXDQW�� �IDUEORVHU�) HVWVWRII��

� � � �0 +] � ý +�10 5� � ' 0 62 �G� � � � d>SSP @�  � � � �� � � �EU�� V�� � +�� 1+ V

[

� � � � �� � � � �� � � �P �� � + ��

$P P RQLXP SKHQ\ O�+� � �� �� � � � �� � ��P ��� +��3KHQ\ O�+� ��

� � 3KHQR[ \ � � �� �� � EHQ] RGLWKLD] ROLXP FKORULG�� � � � �

( LQH� 6XVSHQVLRQ� YRQ� � � �� � J� � � �� � � � P RO� � S�$P LQRSKHQ\ OSKHQ\ OHWKHUK\ GURFKORULG� LQ� � � � � J�

' LVFKZHIHOGLFKORULG� � � �� � � P RO� � ZXUGH� � � � 6WXQGHQ� EHL� 5DXP WHP SHUDWXU� XQG� � � 6WXQGHQ� EHL� � � ƒ� &�

JHU• KUW�� ' HU� Z l KUHQG� GHV� ( UKLW] HQV� JHELOGHWH� &KORUZDVVHUVWRII� Z XUGH� ] XU� 9HUQLFKWXQJ� LQ� Z l VVULJH�

1DWULXP K\ GUR[ LGO| VXQJ� HLQJHOHLWHW�� %HLP � ( LQJLH‰HQ� GHU� DEJHN• KOWHQ�� YLVNRVHQ� 0 LVFKXQJ� LQ� � � � � P O�



( �������! #"$��%!&��(')')�(� 7 �* +' �

�

� � �

�

7ROXRO�ILHO�HLQ�EUDXQRUDQJHU�1LHGHUVFKODJ��GHU�DEJHWUHQQW�XQG�DXVJLHELJ�P LW�7ROXRO�JHZDVFKHQ�ZXUGH��

' DV�3URGXNW�ZXUGH�RKQH�Z HLWHUH�&KDUDNWHULVLHUXQJ�LQ�GHU�Ql FKVWHQ�6WXIH�HLQJHVHW] W��

$XVEHXWH��� � �� � �J�RUDQJHURWHU�) HVWVWRII��

� � 3KHQR[ \ EHQ] RWKLD] RO�� � L� �

� � �� � � J� �DQJHQRP P HQH� � �� � � � P RO� � GHV� � �3KHQR[ \ � � �� �� �EHQ] RGLWKLD] ROLXP FKORULGV� ZXUGHQ� ] X� � � O�

( LVZDVVHU�JHJHEHQ�XQG�XQWHU�5• KUHQ� � � � �P O� � �1 �1DWULXP K\ GUR[ LGO| VXQJ�VRZLH� � � �� � �J�1DWULXP GLWKL�

RQLW� � � � � � LJ�� ( LQZDDJH� HQWVSULFKW� � �� � � P RO� 1DWULXP GLWKLRQLW� � KLQ] XJHI• JW�� %HLP � ( UKLW] HQ� GHU� 0 L�

VFKXQJ� ] XP � 6LHGHQ�JLQJ�GHU� ) HVWVWRIIDQWHLO� QLFKW�YROOVWl QGLJ�LQ� / | VXQJ��GHU�YHUEOHLEHQGH�5HVW�ZXUGH�

DEILOWULHUW� XQG� GLH� NODUH� KHOOJU• QH� / | VXQJ� DXI� � � ƒ&� DEJHN• KOW�� %HL� GLHVHU� 7HP SHUDWXU� ZXUGHQ� � � � P O�

IULVFK� KHUJHVWHOOWHU� $P HLVHQVl XUH�( VVLJVl XUH�$QK\ GULG� / | VXQJ ý

�
A

� � FD�� � �� � P RO� JHP LVFKWHP � $QK\ GULG�

EHL� DQJHQRP P HQHU� YROOVWl QGLJHU� 8P ZDQGOXQJ� � ODQJVDP � XQWHU� 5• KUHQ� ] XJHWURSIW�� =XU� 9HUYROOVWl QGL�

JXQJ� GHU� EHUHLWV� EHLP � =XWURSIHQ� HLQVHW] HQGHQ� 1LHGHUVFKODJVELOGXQJ� Z XUGH� GLH� 5HDNWLRQVP LVFKXQJ�

ZHLWHUH�� � �6WXQGHQ�EHL�� �ƒ&�DXIEHZDKUW��9RQ�GHP �DXVJHIDOOHQHQ�JHOEOLFKHQ��YLVNRVHQ�) HVWVWRII�ZXUGH�

GLH� • EHUVWHKHQGH� / | VXQJ� DEGHNDQWLHUW�� GHU� 1LHGHUVFKODJ� LQ� ' LHWK\ OHWKHU� DXIJHQRP P HQ� XQG� GUHL� P DO�

P LW� JHV�� 1DWULXP K\ GURJHQFDUERQDWO| VXQJ� JHZDVFKHQ�� 1DFK� GHP � 7URFNQHQ� GHU� RUJDQLVFKHQ� 3KDVH�

• EHU�0 DJQHVLXP VXOIDW�ZXUGH�GDV�/ | VXQJVP LWWHO�L��9DN��HQWIHUQW�XQG�GDV�YHUEOHLEHQGH�YLVNRVH��RUDQJH�

URWH�5RKSURGXNW�GXUFK�6l XOHQFKURP DWRJUDSKLH��3( � ( ( �� � � � �JHUHLQLJW��

$XVEHXWH��� � �� � �J�� � � �� � � �E] JO��$P LQRSKHQ\ OSKHQ\ OHWKHUK\ GURFKORULG� �IDUEORVHV��KRFKYLVNRVHV�g O��

89��&+ 4 &O4 � � �l BC2#D >QP @��ORJ�eB�2#D � � �� � � �� � �� � � ��

� � � �0 +] � ý +�10 5� � ' 0 62 �G� � � �d>SSP @� � � �� � � �V�� � + ��+� � � � � � �� � � �G�� � +�� - ��� � 	
� �  � � �� �+] ��+ � � � � � � �� � � �G��

� +��- E�F�� 5 � �� �� �+] ��+ � � � � �� �� � � � �� � ��P ��� +��+� � ¶� � ¶� � �� �� � ��GG��� +��- ��� � 	
� � �� �� �+] ��- E�F�� 5 � �� �� �+] ��+� � � � �

� �� � � � �� � ��P ��� +��+� � ¶� � �� �� � � � �� � ��P ��� +��+� � ¶� � ¶� ��

� �� �� � � � + H[ R\ OR[ \ EHQ] RWKLD] RO�� � I � �

b

c

d

d

�

=X�HLQHU� / | VXQJ�YRQ� � �� � � J� � � � �� �P P RO� � � �+\ GUR[ \ EHQ] RWKLD] RO�LQ� � � �P O� ' LFKORUP HWKDQ�ZXUGHQ� � �� � �

J� � � � �� �P P RO� �&DSURQVl XUH��� � � �P J�� � � �P RO�� �� � �� � �P P RO� � ' 0 $3�XQG�� �� � �J� � � � �� �P P RO� � ' &&�KLQ�

] XJHI• JW��1DFK�� �7DJHQ�5• KUHQ�EHL�5DXP WHP SHUDWXU�ZXUGH�GHU�JHELOGHWH�' LF\ FORKH[ \ OKDUQVWRII�DEILOW�

ULHUW��P LW�ZHQLJ�' LFKORUP HWKDQ�QDFKJHZDVFKHQ��DXV�GHP �) LOWUDW�GDV�/ | VXQJVP LWWHO�L��9DN��HQWIHUQW�XQG�

GHU�5• FNVWDQG�Vl XOHQFKURP DWRJUDSKLVFK��3( � ( ( �� � � � �JHUHLQLJW��

$XVEHXWH��� �� � �J�� � � �� � �IDUEORVHV�KRFKYLVNRVHV�g O��

� � � �0 +] � ý +�10 5� � ' 0 62 �G� � � �d>SSP @� � � �� � � �V�� � + ��+� � � � � � �� � � �G�� � +�� - ��� � 	
� �  � � �� �+] ��+ � � � � � � �� � � �G��

� +�� - E
F�� 5 �  � � �� �+] ��+� � � � � � �� � � �GG�� � +�� - E
F�� 5 �  � � �� �+] �� - ��� � 	
� �  � � �� �+] ��+� � � � � � �� � � � W�� � +�� - Z�. - �  � � �� �+] ��

&+ : �&2 2 � � � � �� � � � �� � � �P �� � +�� &+ : �&+ 4 �&2 2 � � � � �� � � � �� � � �P �� � + �� &+
þ

� �&+ : � 4 � � � � �� � � �W�� � +�� - Z�. - �  � � �� �

+] ��&+ V � ��

� �� �� � � � %HQ] R\ OR[ \ EHQ] RWKLD] RO�� � J � �

e

f

g

g

�

=X� HLQHU� / | VXQJ� YRQ� � �� � � J� � � � �� � P P RO� � � �+\ GUR[ \ EHQ] RWKLD] RO�� � �� � � J� � � � �� � P P RO� � %HQ] RHVl XUH��

� � � �P J� � � � �P RO� �� � �� � �P P RO� � ' 0 $3�LQ� � � � �P O� ' LFKORUP HWKDQ�ZXUGHQ�� �� � �J� � � � �� �P P RO� � ' &&�KLQ�



( �������! #"$��%!&��(')')�(� 7 �* +' �� � �

�

] XJHI• JW��1DFK�� � �K�5• KUHQ�ZXUGH�GHU�JHELOGHWH�+DUQVWRII�YRQ�GHU�/ | VXQJ�DEILOWULHUW��P LW�ZHQLJ� ' LFK�

ORUP HWKDQ�QDFKJHZDVFKHQ��DXV�GHP �) LOWUDW�GDV�/ | VXQJVP LWWHO�L��9DN��HQWIHUQW�XQG�GHU�5• FNVWDQG�Vl X�

OHQFKURP DWRJUDSKLVFK��3( � ( ( �� � � � �JHUHLQLJW��

$XVEHXWH��� �� � �J�� � � �� � �IDUEORVHU�) HVWVWRII��

6FKP S�� �� � � �ƒ&��

� � � �0 +] � ý +�10 5� � ' 0 62 �G� � � �d>SSP @�  � � �� � � �V�� � +��+� � � �� � �� � � � �� � � �P �� � +��+� � ��+ � � ��+� � ¶� � ¶� �� � �� � �

�P ��� +��+� � ¶� ��� �� � ��ÄW³��� + �- hi0 h � �� �� �+] ��+ � � ¶� � ¶� ��� �� � ��GG��- E�F�� 5 � �� �� �+] ��- �
� � 	�� � �� �� �+] ��+� � � ��

� �� �� � � � � � S� 9LQ\ OEHQ] R\ OR[ \ � � EHQ] RWKLD] RO�� � K� �

j

k

l

l

�

=X� HLQHU� / | VXQJ� YRQ� � �� � � J� � � � �� � P P RO� � � �+\ GUR[ \ EHQ] RWKLD] RO�� � �� � � J� � � � �� � P P RO� � S�

9LQ\ OEHQ] RHVl XUH��� � � P J�� � � �P RO� �� � �� � �P P RO� �' 0 $3�XQG�ZHQLJ�%+7�LQ�� � � �P O�' LFKORUP HWKDQ�ZXU�

GHQ� � �� � � J� � � � �� � P P RO� � ' &&� KLQ] XJHI• JW�� 1DFK� � � � K� 5• KUHQ� Z XUGH� GLH� 5HDNWLRQVP LVFKXQJ� ILOWULHUW��

P LW�ZHQLJ� ' LFKORUP HWKDQ�QDFKJHZDVFKHQ�XQG�DXV�GHP � ) LOWUDW�GDV� / | VXQJVP LWWHO�L��9DN��HQWIHUQW�� ' HU�

YHUEOHLEHQGH� 5• FNVWDQG� Z XUGH� Vl XOHQFKURP DWRJUDSKLVFK� �3( � ( ( � � � � � � DXIJHDUEHLWHW�� ' XUFK� / | VHQ� HL�

QHV� 7HLOV� GHV� 3URGXNWHV� LQ� VLHGHQGHP � ( ( � XQG� hEHUVFKLFKWHQ� GLHVHU� / | VXQJ� P LW� 3( � NRQQWHQ� YRQ� GHU�

9HUELQGXQJ�. ULVWDOOH�HUKDOWHQ�ZHUGHQ��GLH�VLFK�] XU�$QIHUWLJXQJ�HLQHU�5| QWJHQVWUXNWXUDQDO\ VH�HLJQHWHQ��

$XVEHXWH��� �� � �J�� � � �� � �IDUEORVHU�) HVWVWRII��

6FKP S�� �� � � �ƒ&��

� � � �0 +] � ý +�10 5� � ' 0 62 �G� � � �d>SSP @�  � � �� � � �V�� � +��+� � � �� � �� � � �G�� � +�� - E�F�� 5 �  � � �� �+] ��+� � � � � � �� � � �G��

� +�� - �
� � 	
� �  � � �� �+] ��+� � � � � � �� � � �G�� � +�� - ��� � 	�� �  � � �� �+] ��+� � ¶�+� � ¶� � � � �� � � �G�� � + �� - ��� � 	
� �  � � �� �+] ��+� � ¶� � ¶� ��

� �� � � �GG��- E
F�� 5 �  � � �� �+] �� - ��� � 	
� �  � � �� �+] ��+� � � �� � �� � � �GG�� � +�� - -+. / �  � � � �� �+] �� - 0 1 2
3�/ �  � � � �� �+] ��&+ &+ 4 � ��

� �� � ��G��� +��- 0 1 2
3�/ � �� � �� �+] ��&+ &++ � � 5�6�7 � �� � �� � ��G��� + ��- -+. / � �� � �� �+] ��&+ &++ 8m9 7 � ��

0 6�� ) ' � � �P � ] �� � � � �� � � �� � � � ��>0
[

@��

( $� EHU�� I• U� &
ý

� +
ý�ý

12 4 6� � � � � �� � � � � &�� � � �� � � � + �� � �� � � � 1 �� � �� � � � 2 �� � � �� � � � 6�� � � �� � �� * HI�� � &�� � � �� � � � + ��

� �� � � �1 ��� �� � � �6��� � �� � ��

. ULVWDOOGDWHQ��5| QWJHQVWUXNWXU�DQ�GHU�8QLYHUVLWl W�0 DLQ] �KLQWHUOHJW� � �

6XP P HQIRUP HO� � &
ý

� +
ý�ý

12 4 6�

0 ROJHZLFKW� � � � � �� � �JP RO,-ý �

$EVRUSWLRQ� � —� �� �� � �P P ,-ý �. RUUHNWXU�DQKDQG�YRQ�� �) Ol FKHQ�

7UDQVP LVVLRQ� � 7 B
. 3 � �� �� � ��7 BC2#D � �� �� � �

. ULVWDOOJU| ‰H� � � �� � � �[ �� �� � � �[ �� �� � �P P þ �IDUEORVH�GLFNH�1DGHO�

5DXP JUXSSH� � 3�� � � F��P RQRNOLQ� �

* LWWHUNRQVWDQWHQ� D� ���� �� � � � � � � c �

�EHUHFKQHW�DXV� � E� ��� � �� � � � � � � c � � ‰� �� � �� � � � � � ƒ�

� � �5HIOH[ HQ�P LW�� F� ��� � �� � � � � � � � c �

� � ƒ�� �Q�� � � � ƒ� �� 9� �� � � � �� � � � c þ � � ] � �� � ) � � � � � � �� � � �

7HP SHUDWXU� � � � ƒ&�



( �������! #"$��%!&��(')')�(� 7 �* +' �

�

� � �

�

' LFKWH� � � G1 n�3 � �� �� � � �JFP , þ

� �� �� � � � � � � 
� %HQ] RWKLD] RO\ O� � FXP DULQ� � M� �

o

p q

q

�

,Q� 9HUIROJXQJ� HLQHU� / LWHUDWXUYRUVFKULIWý

���

� ZXUGH� HLQH� 0 LVFKXQJ� DXV� � � �� � J� � � � � � P P RO� � � �

$P LQRWKLRSKHQRO�� � � �� � J� � � � � �P P RO� �0 DORQRQLWULO�� � � �� �P O� ( VVLJVl XUH� � � � � �P P RO� �� � �� � � J� � � � �P P RO� �

&HW\ OWULP HWK\ ODP P RQLXP EURP LG� XQG� � � � � P O� 9( � : DVVHU� � � � 6WXQGHQ� EHL� 5DXP WHP SHUDWXU� JHU• KUW�� =X�

GHU�YDQLOOHJHOEHQ�VFKDXP LJHQ�0 LVFKXQJ�ZXUGHQ�VRGDQQ�� � �� �J� � � � � �P P RO� �6DOLF\ ODOGHK\ G�VRZLH� � � �J�

� � � � �P P RO� �1DWULXP K\ GUR[ LG�JHJHEHQ�XQG�ZHLWHUH�� �6WXQGHQ�JHU• KUW�� ' LH�QXQP HKU�EUDXQH�0 LVFKXQJ�

ZXUGH� ODQJVDP � P LW� � � � P O� NRQ] HQWULHUWHU� 6DO] Vl XUH� DQJHVl XHUW� XQG� HLQH� 6WXQGH� DXI� � � � ƒ&� HUZ l UP W��

1DFK� $EN• KOXQJ� ZXUGH� GHU� DXV� GHU� JU• Q� IOXRUHV] LHUHQGHQ� / | VXQJ� DXVJHIDOOHQH�� JHOEH�� GXUFK� DQKDI�

WHQGHQ�3KDVHQWUDQVIHUNDWDO\ VDWRU� ] XQl FKVW�VWDUN�DXIJHVFKl XP WH��1LHGHUVFKODJ�DEILOWULHUW�XQG�P LW� NDO�

WHP � 9( � : DVVHU� JHZDVFKHQ�� ' LH� 8P NULVWDOOLVDWLRQ� DXV� GHQ� LQ� GHU� 2 ULJLQDOYRUVFKULIW� DQJHJHEHQHQ� / | �

VXQJVP LWWHOQ� JHODQJ� QLFKW�� ' LH� $XIUHLQLJXQJ� GHV� 5RKSURGXNWHV� HUIROJWH� GXUFK� ) ODVK�

6l XOHQFKURP DWRJUDSKLH��&KORURIRUP � ��

$XVEHXWH��� � �� � �J�� � � �� ��/ LW� ý

���

� �� � �� � �JHOEHU�) HVWVWRII��

6FKP S�� �� � � �ƒ&�� / LW� ý

���

� �� � � � � � � �ƒ&��/ LW� ý

�
L

� �� � � � � � � �ƒ&� ��

89� �&+ 4 &O4 � � � l BC2#D >QP @� �ORJ� eBC2#D � �  � � � � � � � �� � � �� � � � � � � �� � � �� � � � � � � �� � � �� � � � � � � �� � � � � / LW� ý

�
M

� � � � � QP � LQ�

( WKDQRO� ��

� � � �0 +] � ý +�10 5�� � � � �0 +] � ý +� ý +�&2 6<��&' &O
þ

� � �d�>SSP @� �� �� � ��V�� � +��+� � � � � � �� � � �G�� � +��- �
� � 	�� � �� �� �

+] ��+ � � ¶�RG��+� � ¶� � �� �� � � �G��� +��- �
� � 	
� � �� �� �+] ��+� � ¶�RG��+� � ¶� � � � �� � � �GG��� +��- E�F�� 5 �  � � �� �+] ��- ��� � 	
� � �� �� �

+] �� +� � � � � � �� � � �G³W³�� � +�� - E�F�� 5 �  � � �� � +] �� - hi0 h �  � � �� � +] �� +� � � � � � �� � � �G³W³�� � +�� - E
F�� 5 �  � � �� � +] �� - hi0 h �  � � �� �

+] ��+� � ¶�RG��+� � ¶� � �� �� � � � �� � ��P ��� + ��+� � ��+ � � ¶�RG��+� � ¶� � �� �� � ��ÄW³��� +��- ³W³� �� �� �+] ��+� � � ��

� �� �� � � � � 9LQ\ OEHQ] RWKLD] RO� � N� �

� � >E� � R� $P LQRSKHQ\ OP HUFDSWR� � HWK\ O@� EHQ] RWKLD] ROK\ GURFKORULG� � � � �

r

s

s
rut�v

w�x

�

,Q� 9HUIROJXQJ� HLQHU� / LWHUDWXUYRUVFKULIWý

���

� ZXUGH� HLQH� / | VXQJ� YRQ� � � � J� � � �� � � P RO� � R�

$P LQRSKHQ\ OP HUFDSWDQ�LQ� � � � �P O�DEV��7ROXRO�DXI� � �ƒ&�JHN• KOW�XQG�XQWHU�5• KUHQ�XQG�6WLFNVWRIIDWP R�
VSKl UH�� � �J� � � �� � �P RO� �b�&KORURSURSLRQ\ OFKORULG�LQ�� � � �P O�DEV��7ROXRO�VR�] XJHWURSIW��GDVV�GLH�7HP SH�

UDWXU�QLFKW�• EHU� � � �ƒ&�DQVWLHJ�� ' HU�VLFK�GDEHL�DEVFKHLGHQGH�YROXP LQ| VH�� IDUEORVH�1LHGHUVFKODJ�ZXUGH�

QDFK�ZHLWHUHQ�� K�5• KUHQ�EHL�� � �ƒ&�DEILOWULHUW�XQG�P LW�7ROXRO�JHZDVFKHQ��

$XVEHXWH��� � �J�IDUEORVHU�) HVWVWRII�� � � �� ��/ LW� ý

���

� �� � � � � �� � ��

�

�

�



( y�z�{�|!}#~${�•!€�{(•)•){(| 7 {*}+• �� � �

�

�

�

� � >E� � R� $P LQRSKHQ\ OP HUFDSWR� � HWK\ O@� EHQ] RWKLD] RO� � � � �

‚

ƒ

ƒ
‚
„C…

�

� � � J� � � � � P P RO� � � �>b� � R�$P LQRSKHQ\ OP HUFDSWR� �HWK\ O@�EHQ] RWKLD] ROK\ GURFKORULG� ZXUGHQ� P LW� HLQHU�
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� � � � �� � � �V�� � � +��&+ < � 2 � � � � �� � � � �� � � �P �� � � + ��&+ ; � � +N� �&+� �+N� � � � � �� � �

� �� � ��P ��� � +��&+ < �� +N� � ��
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0 HWK\ OP HWKDFU\ ODW�� � � � P J� � � �� � � P P RO� � / LWKLXP KH[ DIOXRURSKRVSKDW� XQG� � � �� � P J� � � � P RO� �� � �� � �

P P RO� �$,%1�LQ� � �� �P O�$FHWRQLWULO� � � � � � / VJ��Z �Z � �ZXUGH�XQWHU� . • KOXQJ� � � �P LQ�P LW�HLQHP �ODQJVDP HQ�

6WLFNVWRIIVWURP �GXUFKVS• OW�� ' DV�3RO\ P HULVDWLRQVJHIl ‰�ZXUGH�VRGDQQ�YHUVFKORVVHQ�XQG�LQ�HLQ�DXI� � � �ƒ&�

WHP SHULHUWHV�g OEDG�HLQJHVWHOOW��1DFK� � � �K�ZXUGH�GDV�HQWVWDQGHQH�3RO\ P HUH�GXUFK� ( LQWURSIHQ�GHU� / | �

VXQJ�LQ� � � � �P O�0 HWKDQRO�JHIl OOW��DEILOWULHUW��P LW�9( � : DVVHU�XQG�0 HWKDQRO�JHZDVFKHQ�XQG�LP �9DNXXP �

WURFNHQVFKUDQN�EHL�� � ƒ&�ELV�] XU�* HZLFKWVNRQVWDQ] �JHWURFNQHW��

$XVEHXWH��� � � �P J�� � � � � �OHLFKW�ODFKVIDUEHQHU�) HVWVWRII��

89��&+ “ &O“ � � �l ”�•:– �>QP @��ORJ�e”	•:– � � �� � � �� � �� � � � � � � �� � �� � � �� � � �� � �� � ��

0 Ÿ �� * 3&��' 0 ) � � �� � � � �J�P RO��

0 ¼ �� * 3&��' 0 ) � � �� � � � � �J�P RO��
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� � / LWHUDWXUYHU] HLFKQLV�
�

� � � - ��9��&ULYHOOR��-��3RO\ P ��6FL�3DUW�$� �3RO\ P ��&KHP ���� � ��� � � � �� � � � � � ��

� � � - ��&DOYHUW��-��1 ��3LWWV��3KRWRFKHP LVWU\ ��: LOH\ ��1HZ �<RUN��� � � � ��6��� � � ��

� � � - ��- ��/ LFDUL��: ��&UHSHDX��3��&��&UHSHDX��86�� � � � � � � �� � � � � � ��

� � � 6��, ��6FKOHVVLQJHU��3RO\ P ��( QJ��6FL���� � ��� � � �� � � � � � ��

� � � 6��, ��6FKOHVVLQJHU��3KRWRJU��6FL��( QJ���� � ��� � � �� � � � � � ��

� � � $��6FK| QEHUJ��3UHSDUDWLYH�2 UJDQLF�3KRWRFKHP LVWU\ ��6SULQJHU�9HUODJ��1HZ �<RUN��� � � � ��6��� � � ��

� � � - ��9��&ULYHOOR��-��+ ��: ��/ DP ��- ��3RO\ P ��6FL���3RO\ P ��6\ P S��� � ��� � � �� � � � � � ��

� � � * �� ( �� * UHHQ�� %�� 3�� 6WDUN�� 6�� $�� =DKLU�� -�� 0 DFURP RO�� 6FL��� 5HYV�� 0 DFURP RO�� &KHP �� &� � �� � � � �

� � � � � � � � � ��

� � � +�� - ��7LP SH��+��%DXP DQQ��3KRWRSRO\ P HUH�� �3ULQ] LSLHQ�XQG�$QZHQGXQJHQ��9( %� ' HXWVFKHU�9HU�

ODJ�I• U�* UXQGVWRIILQGXVWULH�/ HLS] LJ��� � � � ��6��� � ��

� � � � +��=�� / RKVH�LQ�. �� ' XVHN� �$GYDQFHV�LQ�3RO\ P HU�6FLHQFH��( SR[ \ �5HVLQV�DQG�&RP SRVLWHV�,, , ��9RO��

� � ��6SULQJHU�9HUODJ�%HUOLQ��� � � � ��6��� � ��

� � � � - ��9��&ULYHOOR��-��+ ��: ��/ DP ��- ��3RO\ P ��6FL��3RO\ P ��/ HWW��� � ��� � � �� � � � � � ��

� � � � - ��9��&ULYHOOR��-��+ ��: ��/ DP ��- ��3RO\ P ��6FL��3RO\ P ��&KHP ��( G��� � ��� � � �� � � � � � ��

� � � � - ��9��&ULYHOOR��-��+ ��: ��/ DP ��- ��3RO\ P ��6FL��3RO\ P ��&KHP ��( G��� � ��� � � � �� � � � � � ��

� � � � +��0 ��3LWW��86�� � � � � � � �� � � � � � ��

� � � � - ��9��&ULYHOOR��-��+ ��: ��/ DP ��- ��3RO\ P ��6FL��3RO\ P ��&KHP ��( G��� � ��� � � � �� � � � � � ��

� � � � . �� . �� ' LHWOLNHU�LQ�3�� . �� 7�� 2 OGULQJ� �&KHP LVWU\ � 	 � 7HFKQRORJ\ � RI� 89� 	 � ( %� ) RUP XODWLRQ� IRU�&RDW�

LQJV��,QNV�	 �3DLQWV��9RO��� ��6,7$�7HFKQRORJ\ �/ RQGRQ�� � � � ��

� � � � ( ��: ��1HOVRQ��7��3��&DUWHU��$��%��6FUDQWRQ��0 DFURP ROHFXOHV�� � ��� � � � �� � � � � � ��

� � � � - �� 3�� ) RXDVVLHU�� 3KRWRLQLWLDWRU�� 3KRWRSRO\ P HUL] DWLRQ�� DQG� 3KRWRFXULQJ�� ) XQGDP HQWDOV� DQG� $S�

SOLFDWLRQV��+DQVHU�1HZ �<RUN��� � � � ��

� � � � 9�� 6WUHKP HO� LQ� +�� 6�� 1DOZD�� +DQGERRN� RI� 3KRWRFKHP LVWU\ � DQG� 3KRWRELRORJ\ �� 9ROXP H� � � � 2 U�

JDQLF�3KRWRFKHP LVWU\ ��$P HULFDQ�6FLHQWLILF�3XEOLVKHUV��6WHYHQVRQ�5DQFK�86$�� � � � ��FKDSWHU�� ��

� � � � +�� %D\ HU�� %�� / HKQHU� LQ� &�� ( �� +R\ OH�� -�� ) �� . LQVWOH�� 5DGLDWLRQ� &XULQJ� RI� 3RO\ P HULF� 0 DWHULDOV��

$P HULFDQ�&KHP LFDO�6RFLHW\ �: DVKLQJWRQ�' &��� � � � ��6��� � � ��

� � � � $��%��6FUDQWRQ��&��1 ��%RZP DQ��5�� : ��3IHLIIHU��3KRWRSRO\ P HUL] DWLRQ�) XQGDP HQWDOV�DQG�$SSOLFD�

WLRQV��$P HULFDQ�&KHP LFDO�6RFLHW\ �: DVKLQJWRQ�' &��� � � � ��6��� ��

� � � � $��%��6FUDQWRQ��&��1 ��%RZP DQ��5�� : ��3IHLIIHU��3KRWRSRO\ P HUL] DWLRQ�) XQGDP HQWDOV�DQG�$SSOLFD�

WLRQV��$P HULFDQ�&KHP LFDO�6RFLHW\ �: DVKLQJWRQ�' &��� � � � ��6��� � � ��

� � � � 6��* ��: X��0 �� ' ��6RXFHN��-��&RDW��7HFKQRO��� � ��� � �� � � � � � ��

� � � � ' ��. RWQDURZVND��3URJ��2 UJ��&RDW��� � ��� � � �� � � � � � ��

� � � � * ��. ��1RUHQ��-��&RDW��7HFKQRO��� � ��� � �� � � � � � ��

� � � � +��$P DQR��-DSDQHVH�3DWHQW�� � � � � � � � �� � � � � � ��

� � � � 3��6��: LOOHWW��-��5RELQV��. ��6��7DUEXWWRQ��0 ��$��. URSS��: RUOG�3DWHQW�� � � � � � � �� � � � � � ��
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� � � � +�� : ROI�� 5�� 0 DHUWLQ�� ( �� 5LHVHQEHUJ�� ( �� . OHP P �� : �� ) UHLWDJ�� : �� 6DIHUW�� : �� / RKV�� ' ' � � � � � � � �

� � � � � � ��

� � � � 0 ��0 LOOV��5��7��/ XFDV��: RUOG�3DWHQW�� � � � � � � �� � � � � � ��

� � � � <��8HP RWR��. ��2 QR��6��0 DNLQR��7��. D\ DP D��-DSDQHVH�3DWHQW�� � � � � � � � �� � � � � � ��

� � � � - ��9��&ULYHOOR��-��/ ��/ HH��' ��$��&RORQ��0 DFURP RO��&KHP ���0 DFURP RO��6\ P S��� � � � � �� � � � �� � � � � � ��

� � � � 7��6WXGW��5�	 �' �0 DJD] LQH�� � ��� � �� � � � � � ��

� � � � 3��. ��' KDO��0 ��* ��+RUQHU��5��7��,QJZDOO��( ��6��. ROE��3��* ��0 HKWD��5��$��0 LQQV��+��* ��6FKLOG��' ��$��

: DOGP DQ��86�� � � � � � � �� � � � � � ��

� � � � . �� ' ��%HOILHOG��. ��- ��6FKDIHU��<��/ LX��- �� / LX��; ��5HQ��( �� : ��YDQ�6WU\ ODQG��-��3K\ V��2 UJ��&KHP ��� � ��

� � � �� � � � � � ��

� � � � . ��' ��%HOILHOG��-��/ LX��. ��- ��6FKDIHU��6��- ��$QGUDVLN��3RO\ P ��3UHSULQWV�� � ��� � � �� � � � � � ��

� � � � %��+��&XP SVWRQ�HW�DO��1DWXUH�� � � ��� � �� � � � � � ��

� � � � 3��- ��0 XNHVK��+��( ��3XGDYDU��-��6ZLDWNLHZLF] ��3��1 ��3UDVDG��$SOO��3K\ V��/ HWW��� � ��� � � �� � � � � � ��

� � � � &�� - �� &KDQJ�� : �� 7�� : KDQJ�� . �� <�� +VX�� 0 �� / �� +VLHK�� -�� 3RO\ P �� 6FL��� 3DUW� %�� 3RO\ P �� 3K\ V�� � � ��

� � � � �� � � � � � ��

� � � � 5�� $�� 9DLD�� &�� / �� ' HQQLV�� / �� 9�� 1DWDUDMDQ�� 9�� 3�� 7RQGLJOOLD�� ' �� : �� 7RP OLQ�� 7�� - �� %XQQLQJ�� $GY��

3RO\ P ��6FL��� � ��� � � � �� � � � � � ��

� � � � 7��- ��7UHQWOHU��-��( ��%R\ G��9��/ ��&ROYLQ��&KHP ��0 DWHU��� � ��� � � � �� � � � � � ��

� � � � : �� - ��-RR��1 �� - ��. LP ��+��&KXQ��, ��. ��0 RRQ��1 ��. LP ��3RO\ P HU�� � ��� � � � �� � � � � � ��

� � � � : ��6��&ROEXUQ��-��,P DJLQJ�6FL��7HFKQRO��� � ��� � � �� � � � � � ��

� � � � $��$��6P HWV��-��YDQ�( XUXP ��3RO\ P ��- ��� � �� � � � �� � � � � � ��

� � � � 6��, ��6FKOHVLQJHU��3RO\ P ��( QJ��6FL��� � ��� � � �� � � � � � ��

� � � � 8��0 • OOHU��3RO\ P ��3UHSULQWV�� � ��� � � �� � � � � � ��

� � � � 5��- ��GH�9RH��0 ��5��9��6DK\ XQ��1 ��6HUSRQH��' ��. ��6KDUP D��&DQ��-��&KHP ��� � ��� � � � �� � � � � � ��

� � � � ) ��&DVWHOODQRV��-��3��) RXDVVLHU��&��3ULRX��-��&DYH] ] DQ��-��$SSO��3RO\ P ��6FL��� � ��� � � �� � � � � � ��

� � � � - ��9��&ULYHOOR��6��4 ��. RQJ��0 DFURP ROHFXOHV�� � ��� � � �� � � � � � ��

� � � � +��* X��: ��=KDQJ��. ��) HQJ��' ��&��1HFNHUV��-��2 UJ��&KHP ��� � ��� � � � �� � � � � � ��

� � � � $��+DUWZLJ��$��+DUGHU��$��/ • KULQJ��+��6FKU| GHU��( XU��3RO\ P ��- ��� � �� � � � � �� � � � � � ��

� � � � 1 ��3��+DFNHU��-�� / �� ' HNWDU�LQ�&��( ��+R\ OH��-�� ) �� . LQVWOH��5DGLDWLRQ�&XULQJ�RI�3RO\ P HULF�0 DWHULDOV��

$&6�6\ P S��6HU��� � � � ��6��� � ��

� � � � - ��9��&ULYHOOR��-��+ ��: ��/ DP ��- ��2 UJ��&KHP ��� � ��� � � � �� � � � � � ��

� � � � 6��5��$NKWDU��-��9��&ULYHOOR��-��/ ��/ HH��- ��2 UJ��&KHP ��� � ��� � � � �� � � � � � ��

� � � � 1 �� ( JJHU�� . ��6FKP LGW�5RKU��%��%OXHP LFK�� : �� ' �� ' RP NH��%��6WDSS�� -��$SSO��3RO\ P ��6FL�� � � �� � � � �

� � � � � � ��

� � � � 6��. RQJ��- ��9��&ULYHOOR��3RO\ P ��3UHSU��� � ��� � � �� � � � � � ��

� � � � - ��9��&ULYHOOR��6��4 ��. RQJ��- ��3RO\ P ��6FL��3DUW�$� �3RO\ P ��&KHP ��� � ��� � � � �� � � � � � ��

� � � � - ��9��&ULYHOOR��6��. RQJ��0 DFURP ROHFXOHV�� � ��� � � �� � � � � � ��

� � � � . ��0 HLHU��+��=ZHLIHO��-��,P DJLQJ�6FL��� � ��� � � �� � � � � � ��
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� � � � $��5RORII��. ��0 HLHU��0 ��5LHGLFNHU��3XUH�$SSO��&KHP ��� ��� � � � �� � � � � � ��

� � � � ) ��/ RKVH��+��=ZHLIHO��$GY��3RO\ P ��6FL��� � ��� � �� � � � � � ��

� � � � <��<DJFL��, ��5HHW] ��3URJ��3RO\ P ��6FL��� � ��� � � � �� � � � � � ��

� � � � , ��, ��$EX�$EGRXQ��$DOH�$OL��( XU��3RO\ P ��- ��� � ��� � �� � � � � � ��

� � � � . ��7DNXP D��7��7DNDWD��7��( QGR��-��3KRWRSRO��6FL��7HFKQRO��� ��� � �� � � � � � ��

� � � � <��<DJFL��$��. RUQRZVNL��: ��6FKQDEHO��-��3RO\ P ��6FL���3DUW�$� �3RO\ P ��&KHP ��� � ��� � � � �� � � � � � ��

� � � � <��7RED��0 ��6DLWR��<��8VXL��0 DFURP ROHFXOHV�� � ��� � � � �� � � � � � ��

� � � � ( ��7DNDKDVKL��) ��6DQGD��7��( QGR��-��3RO\ P ��6FL��3DUW�$� �3RO\ P ��&KHP ��� � ��� � � � �� � � � � � ��

� � � � ( ��<��. RP DURYD��. ��5HQ��' ��&��1HFNHUV��3RO\ P ��3UHSU��� � ��� � � �� � � � � � ��

� � � � 5��3��( FNEHUW��. �� ' ��5LGLQJ��3RO\ P ��0 DWHU��6FL��( QJ��� � ��� � � �� � � � � � ��

� � � � &��3ULRX��$��6ROGDW��-��3��) RXDVVLHU��) ��&DVWHOODQRV��3RO\ P ��0 DWHU��6FL��( QJ��� � ��� � � �� � � � � � ��

� � � � - ��9��&ULYHOOR��-��+ ��: ��/ DP ��- ��3RO\ P ��6FL���6\ P S��1R���� � ��� � � �� � � � � � ��

� � � � - ��9��&ULYHOOR��-��+ ��: ��/ DP ��0 DFURP ROHFXOHV�� � ��� � � � � � � � � � � ��

� � � � 7��7DNDWD��. ��7DNXP D��7��( QGR��0 DFURP RO��5DSLG�&RP P XQ��� � ��� � � �� � � � � � ��

� � � � - ��/ ��' HNWDU��1��3��+DFNHU��- ��2 UJ��&KHP ��� � ��� � � �� � � � � � ��

� � � � - ��/ ��' HNWDU��1��3��+DFNHU��- ��2 UJ��&KHP ��� � ��� � � � �� � � � � � ��

� � � � 5�� - ��GH�9RH��0 ��5��9��6DK\ XQ�� ( ��6FKP LGW��1��6HUSRQH�� ' �� . ��6KDUP D��&DQ�� -��&KHP �� � � �� � � � �

� � � � � � ��

� � � � 6��3��3DSSDV��%��&��3DSSDV�� / ��5�� * DWHFKDLU�� -��+�� -LOHN�� : ��6FKQDEHO��3RO\ P ��3KRWRFKHP �� � �� � �

� � � � � � �

� � � � - ��: ��. QDSF] \ N��: ��( ��0 F( ZHQ��-��2 UJ��&KHP ��� � ��� � � � �� � � � � � ��

� � � � - ��/ ��' HNWDU��1��3��+DFNHU��- ��&KHP ��6RF��&KHP ��&RP P XQ���� � � � �� � � � � � ��

� � � � 1 ��3��+DFNHU��-��/ �� ' HNWDU��3RO\ P ��0 DWHU��6FL��( QJ��� � ��� � �� � � � � � ��

� � � � ' ��&�� ' HFNHUV��, ��, ��$EX�$EGRXQ��0 DFURP ROHFXOHV�� � ��� � � � �� � � � � � ��

� � � � . ��7DNXP D��7��7DNDWD��7��( QGR��0 DFURP ROHFXOHV�� � ��� � � �� � � � � � ��

� � � � +��8QR��7��7DNDWD��7��( QGR��-��3RO\ P ��6FL���3DUW�&��3RO\ P ��/ HWW��� � ��� � � �� � � � � � ��

� � � � <��<DJFL��: ��6FKQDEHO��0 DFURP RO��6\ P S��� � ��� � � �� � � � � � ��

� � � � <��<DJFL��: ��6FKQDEHO��0 DFURP RO��5HSU��$ � � ��� � � �� � � � � � ��

� � � � 6��%��/ HH��7��7DNDWD��7��( QGR��&KHP ��/ HWW���� � � � �� � � � � ��

� � � � 6��%��/ HH��7��7DNDWD��7��( QGR��0 DFURP ROHFXOHV�� � ��� � � �� � � � � � ��

� � � � 6��%��/ HH��7��7DNDWD��7��( QGR��0 DFURP ROHFXOHV�� � ��� � � � �� � � � � � ��

� � � � 6��1DNDQR��7��( QGR��-��3RO\ P ��6FL��3DUW�$� �3RO\ P ��&KHP ��� � ��� � � �� � � � � � ��

� � � � 6��%��/ HH��. �� : ��/ HH��7��7DNDWD��7��( QGR��&KHP ��/ HWW��� � � � ��� � � ��

� � � � +��8QR��7��7DNDWD��&KHP �/ HWW��� � � � ��� � � ��

� � � � 5��%��) ULQJV��' ,&�%HUOLQ�* P E+��SULYDWH�0 LWWHLOXQJ��

� � � � - �� 3�� ) RXDVVLHU�� ' �� 5XKOP DQQ��%�� * UDII�� ) �� 0 RUOHW�6DYDU\ �� ) �� : LHGHU��3URJ��2 UJ��&RDW�� � � �� � � � �

� � � � � � �
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� � � � - ��3��) RXDVVLHU��' ��%XUU��-��9��&ULYHOOR��-��0 DFURP RO��6FL���3XUH�$SSO��&KHP ��$ � � ��� � � �� � � � � � ��

� � � � 6�� / �� 0 XURY�� &�� ,DQ�� * �� / �� +XJ� � � +DQGERRN� RI� 3KRWRFKHP LVWU\ �� ' HNNHU� 1HZ � <RUN�� � �� $XIO��

� � � � ��

� � � � +��- ��7LP SH��$��* ��5DMHQGUDQ��( XU��3RO\ P ��- ��� � ��� � �� � � � � � ��

� � � � +��- ��7LP SH��3XUH�$SSO��&KHP ��� � ��� � � � �� � � � � � ��

� � � � +��- ��7LP SH��7RS��&XUU��&KHP ��� � � ��� � � �� � � � � � ��

� � � � +��- ��7LP SH��. ��3��. URQIHOG��5��0 DKORZ��( XU��3RO\ P ��- ��� � ��� � �� � � � � � ��

� � � � 0 ��) UDQ] NH��+�� - ��/ RUNRZVNL��+��- ��7LP SH��/ ��: LJDQW��$FWD�3RO\ P ��� � ��� � � �� � � � � � ��

� � � � � 3��* ��* DUUDWW��6WUDKOHQKl UWXQJ��9LQFHQW] �9HUODJ�+DQQRYHU�� � � � ��6��� � ��

� � � � � +�� * �� ( OLDV�� 0 DNURP ROHN• OH��%G�� � � � 6WUXNWXU�� 6\ QWKHVH�� ( LJHQVFKDIWHQ�� +• WKLJ� 	 � : HSI� 9HUODJ��

%DVHO��+HLGHOEHUJ��1HZ �<RUN��� ��$XIODJH��� � � � ��6�� � � �II��

� � � � � +�� ' DXW] HQEHUJ�HW�DO�� �3RO\ HOHFWURO\ WHV�� ) RUP DWLRQ��&KDUDFWHUL] DWLRQ�DQG�$SSOLFDWLRQ� ��+DQVHU�

9HUODJ�0 • QFKHQ�� � � � ��6�� � �II��

� � � � � 0 RO\ QHX[ � � : DWHU�6ROXEOH�6\ QWKHWLF�3RO\ P HUV��3URSHUWLHV�DQG�%HKDYLRU��&5&�3UHVV� ,QF�� � � � � ��

9RO��� ��6�� � ��

� � � � � - ��9��&ULYHOOR��-��/ ��/ HH��3RO\ P ��%XOO��� � ��� � � �� � � � � � ��

� � � � � +��6��&KDR��( 8 �� � � � � � �� � � � � � ��

� � � � � - ��9��&ULYHOOR��-��+ ��: ��/ DP ��- ��3RO\ P ��6FL��3RO\ P ��&KHP ��( G��� � ��� � � � �� � � � � � ��

� � � � � - ��9��&ULYHOOR��-��/ ��/ HH��' ��$��&RQORQ��-��3RO\ P ��6FL��3DUW�$� �3RO\ P ��&KHP ��� � ��� � � � �� � � � � � ��

� � � � � * ��+L] DO��<��<DJFL��: ��6FKQDEHO��3RO\ P HU�� � ��� � � � �� � � � � � ��

� � � � � * ��+L] DO��$��6DUP DQ��<��<DJFL��3RO\ P ��%XOO��� � ��� � � �� � � � � � ��

� � � � � 6��' HQL] OLJLO��$��%DVNDQ��<��<DJFL��0 DFURP RO��5DSLG�&RP P XQ��� � ��� � � �� � � � � � ��

� � � � � 2 ��. DUDO��$��g QHQ��<��<DJFL��3RO\ P HU�� � ��� � � � �� � � � � � ��

� � � � � / ��1 ��3ULFH��-��&RDW��7HFK��� � ��� � �� � � � � � ��

� � � � � +��8QR��7��7DNDWD��7��( QGR��-��3RO\ P ��6FL���3DUW�$� �3RO\ P ��&KHP ��� � ��� � � � �� � � � � � ��

� � � � � +��8QR��7��7DNDWD��7��( QGR��0 DFURP ROHFXOHV�� � ��� � � � � � � � � � � ��

� � � � � 9�� * | UW] � � 6\ QWKHVH� XQG� 3KRWRFKHP LH� SRO\ P HUJHEXQGHQHU� 2 [ \ S\ ULGLQLXP � � XQG� 2 [ \ EHQ] RS\ UL�

GLQLXP YHUELQGXQJHQ��' LSORP DUEHLW��8QLYHUVLWl W�0 DLQ] ��� � � � ��

� � � � � 9��* | UW] ��+��5LWWHU��0 DFURP ROHFXOHV�� � ��� � � � �� � � � � � ��

� � � � � ' �� %DUWRQ�� : �� ' �� 2 OOLV�� &RP SUHKHQVLYH� 2 UJDQLF� &KHP LVWU\ �� 3HUJDP RQ� 3UHVV� 2 [ IRUG�� � �� $XIO��

� � � � ��9RO��� ��6��� � � II��

� � � � � - �� 9�� 0 HW] JHU� LQ� . DWULW] N\ �5HHV�� &RP SUHKHQVLYH� +HWHURF\ FOLF� &KHP LVWU\ �� 3HUJDP RQ� 3UHVV� 2 [ �

IRUG��� � � � ��9RO��� ��6��� � � II��

� � � � � - �� $�� -RXOH� 	 � . �� 0 LOOV�� +HWHURF\ FOLF� &KHP LVWU\ �� %ODFNZHOO� 6FLHQFH� 2 [ IRUG�� � �� $XIO�� � � � � �� 6��

� � � II��

� � � � � - �� : DVVHQ� LQ�� 8OOP DQQV� ( Q] \ NORSl GLH� GHU� WHFKQLVFKHQ� &KHP LH�� 9HUODJ� &KHP LH� : HLQKHLP �� � ��

$XIO��� � � � ��%G��� � ��6��� � � II��

� � � � � 7��/ ��* LOFKULVW��+HWHURF\ FOHQFKHP LH��9&+�: HLQKHLP �� � � � ��6��� � � II��
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� � � � � +��4 XDVW��( ��6FKP LWW��&KHP ��%HU��� � � ��� � � �� � � � � � ��

� � � � � $��5��. DWULW] N\ � �+DQGERRN�RI�+HWHURF\ FOLF�&KHP LVWU\ ��3HUJDP RQ�3UHVV�2 [ IRUG�� � � � ��6��� � � I��

� � � � � ' ��9LOOHP LQ��0 ��+DP P DGL��%��0 DUWLQ��6\ QWK��&RP P XQ��� � ��� � � � �� � � � � � ��

� � � � � 3��$��. RXWHQWLV��&��: ��5HHV��-��&KHP ��6RF��3HUNLQ�7UDQV��� �� � � � �� � � � ��

� � � � � : ��. ��: DUEXUWRQ��&KHP ��5HY��� � ��� � � � �� � � � � � ��

� � � � � %��/ ��&KHQDUG��-��2 UJ��&KHP ��� � ��� � � � �� � � � � � ��

� � � � � 5��+HU] ��' ( �� � � � � � �� � � � � � ��86�� � � � � � � �� � � � � � ��86�� � � � � � � �� � � � � � ��

� � � � � $��5RH��: ��3��7XFNHU��-��+HWHURF\ FO��&KHP ��� ��� � � �� � � � � � ��

� � � � � %��$��' UHLNRUQ��3��8QJHU��-��+HWHURF\ FO��&KHP ��� � ��� � � � �� � � � � � ��

� � � � � 1 ��%��$P EDWL��9��$QDQG��3��+DQXP DQWKX��6\ QWK��&RP P XQ��� � ��� � � � �� � � � � � ��

� � � � � 5�� 6FKXEDUW��+�� . URSI�� ) �� : | KUOH�LQ��+RXEHQ�: H\ O�� 0 HWKRGHQ�GHU�2 UJDQLVFKHQ�&KHP LH��7KLH�

P H�9HUODJ�6WXWWJDUW�� � � � ��%G�( � E��6��� � � II��

� � � � � 0 ��<DP DGD�HW�DO���&KHP ��3KDUP ��%XOO��� � ��� � � �� � � � � � ��

� � � � � 7��( LFKHU��6��+DXSWP DQQ��&KHP LH�GHU�+HWHURF\ FOHQ��7KLHP H�9HUODJ�6WXWWJDUW�� � � � ��6��� � � II��

� � � � � 0 �� ) LRUHQWLQR�� / �� 7HVWDIHUUL�� 0 �� 7LHFFR�� / �� 7URLVL�� - ��&KHP ��6RF�� &KHP �&RP P �� � � � � �� � � � �XQG�

GDULQ�] LWLHUWH�/ LWHUDWXU��

� � � � � �3��7��* DOODJKHU��%��,GGRQ��+��6XVFKLW] NL��- ��&KHP ��6RF��3HUNLQ�7UDQV��� �� � � � ��� � � � ��

� � � � � ( ��5��: DUG��: ��+��3RHVFKH��-��&KHP ��6RF��� � � � ��� � � � ��

� � � � � ' ��&��2 ZVOH\ ��- ��- ��%ORRP ILHOG��6\ QWKHVLV�� � � � ��� � � ��

� � � � � : ��$��%RJJXVW��: ��&RFNHU��-��&KHP ��6RF��� � � � ��� � � �XQG�GDULQ�] LWLHUWH�/ LWHUDWXU��

� � � � � 0 ��' ��) ULHGP DQQ��3��/ ��6WRWWHU��7��+��3RUWHU��. ��) RONHUV��-��0 HG��&KHP ��� � ��� � � � �� � � � � � ��

� � � � � 3��5DP ODOO��5��$��0 F&OHOODQG��-��&KHP ��6RF��3HUNLQ�7UDQV��� �� � � � ��� � � ��

� � � � � / ��' ��+XHVWLV��0 ��/ ��: DOVK��1 ��+DKQ��-��2 UJ��&KHP ��� � ��� � � � �� � � � � � ��

� � � � � 3��+RSH��/ ��$��: LOHV��-��&KHP ��6RF���&� �� � � � �� � � � � ��

� � � � � * ��%UXIROD�HW�DO���+HWHURF\ FOHV�� � ��� � � � �� � � � � � ��

� � � � � $��, ��. LSULDQRY��$��<D�,O
FKHQNR��-��* HQ��&KHP ��� ( QJO��7UDQVO�� �� � ��� � � � �� � � � � � ��

� � � � � <��7��&KHQ��) ��-RUGDQ��-��2 UJ��&KHP ��� � ��� � � � �� � � � � � ��

� � � � � 7��. DWDRND�HW�DO���- ��&KHP ��6RF��3HUNLQ�7UDQV��� �� � � � ��� � � ��

� � � � � +�� : ��: DQ] OLFN�HW�DO���/ LHELJV�$QQ��&KHP ��� � � ��� � � �� � � � � � ��

� � � � � - ��( ��%DOGZLQ�HW�DO���- ��2 UJ��&KHP ��� � ��� � � � �� � � � � � ��

� � � � � $�� 5�� . DWULW] N\ �� 1 �� ( �� * U] HVNRZLDN�� -�� $OYDUH] �%XLOOD�� -�� &KHP �� 6RF�� 3HUNLQ� 7UDQV�� � � � � � � ��

� � � � ��

� � � � � ) ��/ RSH] �&DODKRUUD�HW�DO���7HWUDKHGURQ�/ HWWHUV�� � ��� � � �� � � � � � ��

� � � � � +�� - ��) HGHUVHO�HW�DO���- ��2 UJ��&KHP ��� � ��� � � � �� � � � � � ��

� � � � � - ��+��7HOHV�HW�DO���+HOY��&KLP ��$FWD�� � ��� � �� � � � � � ��

� � � � � 0 ��6ROD�HW�DO���- ��$P HU��&KHP ��6RF��� � � ��� � � � �� � � � � � ��

� � � � � 6��6KDLN��$��,RIIH��$��&��5HGG\ ��$��3URVV��-��$P HU��&KHP ��6RF��� � � ��� � � �� � � � � � ��



/ � #F�%�%G.#�HF�%I��%�.J.�'�LK�MN"��PO �� � � �

�

�

� � � � � �+��<RVKLGD��6��,WVXQR��. ��,WR��&DQ��-��&KHP ��� � ��� � � � � � � � � � � ��

� � � � � 5��* ��&RRNHV��3��6\ NHV��-��&KHP ��6RF��� � � � ��� � � � ��

� � � � � : ��) ULHGULFK�HW�DO���&KHP ��%HU��� � ��� � � � �� � � � � � ��

� � � � � ( �� . HOORH��9�� . HWWP DQ��6��0 LHUWXV��9��9UDEHO��9�� . RQHFQ\ ��&ROOHFW��&] HFK��&KHP ��&RP P XQ�� � � ��

� � � � �� � � � � � ��

� � � � � $��g QHQ��<��<DJFL��0 DFURP ROHFXOHV�� � ��� � � � �� � � � � � ��

� � � � � 0 ��+HVVH��+��0 HLHU��%��=HHK��6SHNWURVNRSLVFKH�0 HWKRGHQ�LQ�GHU�RUJDQLVFKHQ�&KHP LH��7KLHP H�

9HUODJ�6WXWWJDUW��� ��$XIODJH�� � � � ��. DS��� � �. HUQUHVRQDQ] �6SHNWUHQ��

� � � � � 3�� ' ] LH] RN�� 6�� 6�� 6KHLNR�� . �� ) LVFKHU�� 0 �� 6FKP LGW�� 0 �� 0 | OOHU�� $QJHZ �� &KHP �� ,QW�� ( G�� ( QJO�� � � ��

� � � � �� � � � � � ��

� � � � � %��* XLOOOHDXP H��' LVVHUWDWLRQ��7+�. DUOVUXKH�� � � � ��

� � � � � 7��7DNDWD��. ��7DNXP D��7��( QGR��0 DNURP RO��&KHP ���5DSLG�&RP P XQ��� � ��� � � �� � � � � � ��

� � � � � 0 �� / HFKQHU�� . �� * HKUNH��( ��1RUGP HLHU��0 DNURP ROHNXODUH�&KHP LH��%LUNKl XVHU�9HUODJ�� � ��$XIODJH�

� � � � ��

� � � � � +��+��) R[ ��0 ��7��%RJHUW��-��$P HU��&KHP ��6RF��� � ��� � � � �� � � � � � ��

� � � � � / ��) LHVHU��0 ��) LHVHU��5HDJHQWV�IRU�2 UJDQLF�6\ QWKHVLV��: LOH\ �1HZ �<RUN�� � � � ��6��� ��
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