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� $ E E � �� ��
� ���

$ E E � � �� � 0 DQ] DP L QH�$ � �% �XQG�& �

' L H� L QWHUHVVDQWHQ� F \ WRWR[ L VF K HQ� ( L JHQVF K DI WHQ� GL HVHU� 9 HUE L QGXQJHQ� O| VWHQ� HL QH� L QWHQVL YH

6 XF K H� QDF K � ZHL WHUHQ� E L RORJL VF K � DN WL YHQ� 9 HUE L QGXQJHQ� JOHL F K HQ� 8 UVS UXQJV� DXV� � , Q� GHQ

I ROJHQGHQ� - DK UHQ�JHODQJ�GL H� , VROL HUXQJ� HL QHU� JUR� HQ� =DK O� YHUZDQGWHU� 0 HWDE ROL WH� P L W� HL QHP

E UHL WJHI l F K HUWHQ� 6 S HN WUXP � DQ� E L RORJL VF K HQ� ( L JHQVF K DI WHQ�
� �
�

� % DOGZL Q� HW� DO� � N RQQWHQ� GXUF K

XP I DQJUHL F K H� 6 WXGL HQ� HL QH� I DV] L QL HUHQGH� +\ S RWK HVH� ] XU� % L RV\ QWK HVH� GHU� 0 DQ] DP L QH

1

1
+

+

+

1 1
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1

+1
+

+

+

1 1
+

0 D Q ] D P L Q � $ � � ��

1 1
+
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HUDUEHLWHQ��ZHOFKH�GLH�9HUZDQGWVFKDIW�DOO�GLHVHU�9HUELQGXQJHQ�HLQGUXFNVYROO�EHOHJW�
� ���

� ( LQHU

GHU� 9RUOl XIHU� GHV� 0 DQ] DP LQ� $ �� GDV� , UFLQDO� $ � � �� �� N| QQWH� DXFK� LQ� GHU� % LRV\ QWKHVH� YRQ

1DNDGRP DULQ�$ �HLQH�HQWVFKHLGHQGH�5 ROOH�VS LHOHQ�� $ EE��� � �
�����

$ E E � � � � � 9RUVFKODJ�] XU�% LRV\ QWKHVH�YRQ�1DNDGRP DULQ�$ �

% DVHQ� LQGX] LHUWH� 6 S DOWXQJ�GHU� & � � � - & � � � � % LQGXQJ� LP � , UFLQDO� $ �� DQVFKOLH� HQGH� 5 RWDWLRQ�XP

GLH� & � � � - & � � � � % LQGXQJ�GHV� 0 ROHN� OV�XQG�QXFOHRS KLOHU� $ QJULII�GHV�HQWVWHKHQGHQ� & DUEDQLRQV

DP � $ OGHK\ GNRKOHQVWRII� & � � � �N| QQWHQ� ] XU�LQWHUP HGLl UHQ� % LOGXQJ�GHV� $ ONRKRODWLRQV���I� KUHQ�

* UHLIW� GLHVHV� QXFOHRS KLO� GLH� QHX� JHELOGHWH� & DUERQ\ OJUXS S H� DQ� & � � � � DQ�� VR� HQWVWHKW� GDV

+DOEDFHWDO� ��� ZHOFKHV� XQWHU� ' HK\ GUDWLVLHUXQJ� ] XP � ) XUDQ� DURP DWLVLHUHQ� N| QQWH� XQG� VR

1DNDGRP DULQ� $ � OLHIHUQ� Z� UGH�� ' HVVHQ� DEVROXWH� . RQILJXUDWLRQ� ZXUGH� ELVKHU� QLFKW

H[ S HULP HQWHOO� EHVWLP P W�� ' LH� LQ� $ EE�� � � JHWURIIHQH� = XRGQXQJ� EDVLHUW� DXI� GHU� $ QQDKP H� GHU

ELRV\ QWKHWLVFKHQ�9HUZDQGWVFKDIW�P LW�, UFLQDO�$ �

' LH�NRP S OH[ H�6 WUXNWXU�GHU�0 DQ] DP LQH�XQG�GHUHQ�EHP HUNHQVZHUWH�ELRORJLVFKH�( LJHQVFKDIWHQ

I� KUWHQ� GD] X�� GD� � GLH� 0 DQ] DP LQH� UDVFK� * HJHQVWDQG� ] DKOUHLFKHU� V\ QWKHWLVFKHU� 6 WXGLHQ
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ZXUGHQ�
� �����
� 6 R � E HUL F K W HW HQ� E HUHL W V � � � � � � 1$ . $ *$ :$ � HW� DO�

� ���
� Y R Q� GHU� HUV W HQ� HUI R O J UHL F K HQ

7 R W D O V \ QW K HV H� GHV � HL QI D F K V W HQ� 9 HUW UHW HUV � GHU� 0D Q] D P L QH� � GHV � 0D Q] D P L QV � & � � ��� � GD V

QD F K I R O J HQG�D XF K � Y R Q�GHQ�*UXS S HQ�Y R Q�*( 5/$ & +
� ���
�XQG�/$ 1*/2, 6

� ���
�GD UJ HV W HO O W �ZXUGH�� ( L QH

HUI R O J UHL F K H� 7 R W D O V \ QW K HV H� GHV � N R P S O H[ HUHQ� 0D Q] D P L Q� $ � N R QQW H� M HGR F K � W UR W ] � L QW HQV L Y HU

% HP � K XQJ HQ� ] D K O UHL F K HU� $ UE HL W V J UXS S HQ
� �	��

���	�

� E L V � ] X� % HJ L QQ� GL HV HU� ' R N W R UD UE HL W � QL F K W

HUUHL F K W � ZHUGHQ�� ( UV W � � � � � � � ] Z| O I � - D K UH� QD F K � GHU� , V R O L HUXQJ � Y R Q� 0D Q] D P L Q� $ � � J HO D QJ

: , 1. /( 5� HW� DO�� GL H� HUV W H� HQD QW L R V HO HN W L Y H� ' D UV W HO O XQJ � GL HV HV � 1D W XUV W R I I HV �
�������
� GHU� L P

- D K UH�� � � � �HL QH�] ZHL W H�I R UP D O H�7 R W D O V \ QW K HV H�GXUF K �GL H�*UXS S H�Y R Q�0$ 57 , 1� I R O J W H�
�������

*HP HL QV D P HV � = L HO � GHU� P HL V W HQ� 6 W XGL HQ� ] XU� 6 \ QW K HV H� Y R Q�0D Q] D P L Q� $ � L V W � GL H� ( QW ZL F N O XQJ

HL QHV � HI I L ] L HQW HQ� = XJ D QJ V � ] XP � W UL F \ F O L V F K HQ� $ % & � 5L QJ V \ V W HP � � GD V � E HUHL W V � D O O H� V W HUHR J HQHQ

= HQW UHQ� GHV � 0R O HN � O V � HQW K l O W �� ' D E HL � ZXUGHQ� Y R Q� HL QL J HQ� *UXS S HQ� V HK U� HO HJ D QW H� :HJ H

HQW ZL F N HO W �
�����	�
� $ XF K �GL H�I R UP D O H� 7 R W D O V \ QW K HV H� Y R Q�0$ 57 , 1�HW�DO� � E D V L HUW � D XI �GL HV HU� 6 W UD W HJ L H�

] XQl F K V W � GD V � $ % & � 5L QJ V \ V W HP � Y R Q� 0D Q] D P L Q� $ � D XI ] XE D XHQ�� $ XV J HK HQG� Y R Q� GHP � J XW

Y HUI � J E D UHQ� , P L G� � � � I � K UW � GD E HL � HL Q� UD I I L QL HUW HU� ' R P L QR S UR ] HV V � D XV � 6 W L O O H� . XS S O XQJ � XQG

' L HO V � $ O GHU� 5HD N W L R Q� � E HU� ' L HQ� � � �XQG� 7 UL HQ� � � � ] XP � 7 UL F \ F O XV � � � � � $ E E �� � ��
�������
� b K QO L F K �ZL H

L Q�GL HV HU� 6 \ QW K HV H�ZXUGHQ� L Q�GHQ� P HL V W HQ� $ UE HL W HQ� L QW UD � � R GHU� L QW HUP R O HN XO D UH� ' L HO V � $ O GHU�

R GHU� D QGHUH� S HUL F \ F O L V F K H�5HD N W L R QHQ� ] XP � $ XI E D X�GHV � $ % & � 5L QJ V \ V W HP V � Y R Q�0D Q] D P L Q� $

E HQXW ] W �

$E E � � �� � ' D UV W HO O XQJ �GHV �W UL F \ F O L V F K HQ�$ % & � 5L QJ V \ V W HP V �Y R Q�0D Q] D P L Q�$ �QD F K �0$ 57 , 1�
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:lKUHQG�6WXGLHQ�]XU�6\QWKHVH�YRQ�0DQ]DPLQ�$�VRPLW�EHUHLWV�*HJHQVWDQG�HLQHU�9LHO]DKO�YRQ

3 XEOLN DWLRQHQ� Z DUHQ� � Z XUGH�]XU� ' DUVWHOOXQJ�YRQ� 1 DN DGRPDULQ�$�ELV�KHXWH�QLF KWV� EHULF KWHW�

$XI JUXQG� VHLQHU� LQWHUHVVDQWHQ� VWUXN WXUHOOHQ� ( LJHQVF KDI WHQ� XQG� VHLQHU� YLHOYHUVS UHF KHQGHQ

ELRORJLVF KHQ� $N WLYLWlW� LVW� GLH� ( QWZ LF N OXQJ� HLQHV� V\QWKHWLVF KHQ� = XJDQJV� ]X� 1 DN DGRPDULQ� $

M HGRF K�HLQ�DWWUDN WLYHV�XQG�KHUDXVI RUGHUQGHV� ) RUVF KXQJVS URM HN W�XQG�GDKHU�*HJHQVWDQG�GLHVHU

$UEHLW� � ' DEHL� LVW� HV�QRWZ HQGLJ� � HLQH�Y| OOLJ� QHXH� 6\QWKHVHVWUDWHJLH� ]X� HQWZ LF N HOQ� � GHQQ� DOOH

ELVKHU�]XU� ' DUVWHOOXQJ�YRQ�0DQ]DPLQ�$�HQWZ RUI HQHQ� . RQ]HS WH�HUVF KHLQHQ� I � U�HLQH�6\QWKHVH

YRQ� 1 DN DGRPDULQ� $� XQJHHLJQHW� � *UXQG� KLHUI � U� VLQG� GLH� WURW]� GHU� ELRV\QWKHWLVF KHQ

9HUZ DQGWVF KDI W� YRQ� 1 DN DGRPDULQ� $� XQG� 0DQ]DPLQ� $� YRUKDQGHQHQ� JUR� HQ� VWUXN WXUHOOHQ

8 QWHUVF KLHGH�]Z LVF KHQ�GLHVHQ�EHLGHQ�0ROHN � OHQ� �6R�EHVLW]W� 1 DN DGRPDULQ�$�YHUJOLF KHQ�PLW

0DQ]DPLQ�$�HLQ�KH[ D� �VWDWW�S HQWDF \F OLVF KHV�*UXQGJHU� VW� �HLQHQ�I � QI � �VWDWW�VHF KVJOLHGULJHQ�% �

XQG�HLQHQ�� � � �VWDWW�� � � JOLHGULJHQ�PDN URF \F OLVF KHQ�5 LQJ�VRZ LH�HLQH�]XVlW]OLF KH�) XUDQHLQKHLW�

���� ' L H � 5 L Q J V F K O X � R O H I L Q P H W D W K H V H

����� 0 H F K D Q L V P X V � X Q G � . D W D O \ V D W R U H Q

% HL� GHU� 6\QWKHVH� PDQ]DPLQHU� $ON DORLGH� QLPPW� QHEHQ� GHP� $XI EDX� GHV� *UXQGJHU� VWHV� GLH

' DUVWHOOXQJ� GHV� DF KWJOLHGULJHQ� 5 LQJHV� � + H[ DK\GURD]RF LQ� � XQG� GHV� 0DN URF \F OXV� PLW� � =� �

N RQI LJXULHUWHU�' RS S HOELQGXQJ�HLQH�]HQWUDOH�5 ROOH�HLQ�
�������

� 8 QWHU�GHQ�YHUVF KLHGHQHQ�:HJHQ�]XU

6\QWKHVH�GHUDUWLJHU�PLWWOHUHU�� � � �ELV�� � � JOLHGULJHU� �XQG�JUR� HU�� ��� � � JOLHGULJHU� �5 LQJH�KDW�VLF K

GLH� N DWDO\WLVF KH� 5 LQJVF KOX� ROHI LQPHWDWKHVH� � ULQJ� F ORVLQJ� PHWDWKHVLV� � 5 & 0� � VHLW� $QI DQJ� GHU

QHXQ]LJHU� - DKUH� UDVF K� ]X� HLQHU� GHU� PHLVW� YHUZ HQGHWHQ� XQG� OHLVWXQJVVWlUN VWHQ� 0HWKRGHQ

HQWZ LF N HOW�
�����
	������

' HU� DOOJHPHLQ� DN ]HS WLHUWH� 0HF KDQLVPXV� GHU� 5 LQJVF KOX� ROHI LQPHWDWKHVH� EHVWHKW� DXV� HLQHU

$EI ROJH� I RUPDOHU� > � � � @ � & \F ORDGGLWLRQV� � E]Z � � & \F ORUHYHUVLRQVVF KULWWH� � Z REHL� 0HWDOOF DUEHQ�

XQG�0HWDOODF \F OREXWDQ� = Z LVF KHQVWXI HQ�GXUF KODXI HQ� Z HUGHQ� � $EE� � � � �
����
��

�$OOH�6F KULWWH�GLHVHV

N DWDO\WLVF KHQ� . UHLVODXI V� VLQG� S ULQ]LS LHOO� UHYHUVLEHO� � 7 UHLEHQGH� . UDI W� GHU� 5 HDN WLRQ� LVW� GHU

( QWURS LHJHZ LQQ� �GHU�DXV�GHU� % LOGXQJ�YRQ�]Z HL� 3 URGXN WPROHN � OHQ�DXV�HLQHP�6XEVWUDWPROHN � O
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UHVXOWLHUW��%HL�9HUZHQGXQJ� WHUPLQDOHU�2OHILQH�ZLUG� GXUFK� GDV�(QWZHLFKHQ� GHV� JDVI|UPLJHQ

1 HE HQS UR GXN WV� (WKHQ� GDV� WKHUPR G\ QDPLVFKH� * OHLFKJHZLFKW� GHU� 5 HDN WLR Q� ] XU� 3 UR GXN WVHLWH

Y HUVFKR E HQ� �ZR GXUFK�VLFK�GDV�JHZ� QVFKWH�&\ FOR DON HQ�LP�5 HDN WLR QVJHPLVFK�DQUHLFKHUW�

$EE����� ' HU�JUXQGOHJHQGH�. DWDO\ VHN UHLVODXI�GHU�5 &0 �

(LQH� . R QN XUUHQ] UHDN WLR Q� ] XU� 5 &0 � LVW� GLH� LQWHUPR OHN XODUH� ' LHQ� 0 HWDWKHVH� 3 R O\ PHULVDWLR Q

� DF\ FOLF� GLHQH�PHWDWKHVLV� S R O\ PHUL] DWLR Q� � $ ' 0 (7 � � � GLH� ] XU� %LOGXQJ� Y R Q� 3 R O\ PHUHQ� I� KUW�

* HVS DQQWH�&\ FOR DON HQH�N |QQHQ�] XGHP�HLQH�5 LQJ|IIQXQJVPHWDWKHVH�� ULQJ�R S HQLQJ�PHWDWKHVLV�

5 20 � � R GHU� HLQH� 5 LQJ|IIQXQJVPHWDWKHVH� 3 R O\ PHULVDWLR Q� � ULQJ� R S HQLQJ� PHWDWKHVLV

S R O\ PHUL] DWLR Q� � 5 20 3 � � HLQJHKHQ�� 7 ULHE N UDIW� GLHVHU� 8 PVHW] XQJHQ� LVW� GHU� $ E E DX� Y R Q

5 LQJVS DQQXQJ�� $ E E ��� � �
�������

$EE��� �� . R QN XUULHUHQGH�$ UWHQ�Y R Q�2OHILQPHWDWKHVHUHDN WLR QHQ�

> 0 @  &+ �

+� & > 0 @

+� & > 0 @

5 &0
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+� & &+�
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& � + 	
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'LH�VFKQHOO�ZDFKVHQGH�=DKO�YRQ�$QZHQGXQJHQ�GHU�5LQJVFKOX�ROHILQPHWKHVH�EHJDQQ�PLW�GHU

( QWGHFN XQJ�GHILQLHUWHU� ( LQN RPS RQHQWHQ� 3 Ul N DWDO\ VDWRUHQ�
�������
�GLH�QHEHQ�KRKHU�$N WLYLWl W�DXFK

HLQH�DXVJH] HLFKQHWH� 7 ROHUDQ] �JHJHQ� EHU�IXQN WLRQHOOHQ�*UXS S HQ�DXIZHLVHQ�� , QVEHVRQGHUH�GHU

*UXEEV� 5XWKHQLXPFDUEHQN RPS OH[ � ��D

� �	�
�
� XQG� GHU� HLQIDFKHU� KHU] XVWHOOHQGH� � KHXWH

N RPPHU] LHOO�HUKl OWOLFKH�*UXEEV� $ON \ OLGHQN RPS OH[ ���E

� �����
�ZXUGHQ�DXIJUXQG�LKUHU�H[ ] HOOHQWHQ

. RPS DWLELOLWl W�PLW� ] DKOUHLFKHQ�IXQN WLRQHOOHQ�*UXS S HQ�VRZLH�LKUHU�HLQIDFKHQ�+DQGKDEXQJ� ] X

l X�HUVW�Q� W] OLFKHQ�XQG�S RS XOl UHQ�: HUN ] HXJHQ�LQ�GHU�RUJDQLVFKHQ�&KHPLH� 'HU�YRQ�6&+52&.

HQWZLFN HOWH�0 RO\ EGl Q� $ON \ OLGHQN RPS OH[ ��� �IDQG�WURW] �VHLQHU�] ZDU�JHULQJHUHQ�. RPS DWLELOLWl W

PLW� IXQN WLRQHOOHQ� *UXS S HQ� ZHJHQ� VHLQHU� K| KHUHQ� $N WLYLWl W� DXFK� JHJHQ� EHU� VWHULVFK

JHKLQGHUWHQ� �PHKUIDFK�VXEVWLWXWLHUWHQ�2OHILQHQ�YLHOIDFK�9 HUZHQGXQJ�� $EE��� ��
� �
�
�

$ E E � �� � � 2OHILQPHWKDWKHVHS Ul N DWDO\ VDWRUHQ�QDFK�*58 % % 6�XQG�6&+52&. �

$XIJUXQG� GHU� EUHLWHQ� 1XW] XQJ� � GLH� LQVEHVRQGHUH� 3 Ul N DWDO\ VDWRUHQ� YRP� *UXEEV� 7 \ S

PLWWOHUZHLOH� LQ� GHU� RUJDQLVFKHQ� 6\ QWKHVH� ILQGHQ� � VXFKWH� PDQ� YHUVWl UN W� QDFK� YHUEHVVHUWHQ

=XJl QJHQ�] X�GLHVHU�$UW�YRQ�. RPS OH[ HQ��( LQH�S UDN WLN DEOH�0 HWKRGH�EDVLHUW�DXI�GHU�8 PVHW] XQJ

YRQ� > 5X&O� � 3 3 K � � � @ � � �� �� PLW� 'LS KHQ\ OS URS DUJ\ ODON RKRO� XQG� DQVFKOLH�HQGHP

/ LJDQGHQDXVWDXVFK� YRQ� 3 3 K � � JHJHQ� 3 &\ � � � $EE�� � ��� 'HU� VR� YRQ� +, / / � HW� D O� � GDUJHVWHOOWH

5XWKHQLXPFDUEHQN RPS OH[ � �� D

� � � �
� LVW� LQ� 5&0 � 5HDN WLRQHQ� GHQ� 6WDQGDUGN RPS OH[ HQ� ��D� XQG

��E � HEHQE� UWLJ� RGHU� VRJDU� OHLFKW� � EHUOHJHQ� � ZLH� GHWDLOOLHUWH� 8 QWHUVXFKXQJHQ� LQ� XQVHUHP

$UEHLWVN UHLV�HUJDEHQ�
� �
�
�

0 HFKDQLVWLVFKH� 8 QWHUVXFKXQJHQ� ] XU�5&0 �PLW�GHQ� . DWDO\ VDWRUHQ����YHUGHXWOLFKWHQ� �GD��GHU

GRPLQLHUHQGH�5HDN WLRQVZHJ� �GHU� I� U�FD�� � � � � � GHV�EHREDFKWHWHQ� 7 XUQRYHUV�GHV� . DWDO\ VDWRUV

YHUDQWZRUWOLFK� ] HLFKQHW� � GLH� 'LVVR] LDWLRQ� HLQHV� GHU� EHLGHQ� 3 &\ � � / LJDQGHQ� HUIRUGHUW

� $EE�� � ��
� �����
� 'DKHU� UHVXOWLHUW� DXV� GHP� $XVWDXVFK� HLQHV� VFKOHFKW� GLVVR] LLHUHQGHQ

5X
&O

&O
3 &\ �

3 &\ �
5

��E ��

0 R

2

2

1

3 K)� &
) � &

)� &
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3&\ � � / L J D Q G H Q � J H J H Q � H L Q � N R R U G L Q D W L Y � O D E L O H V � 0 H W D O O I U D J P H Q W � H L Q H � J H V W H L J H U W H �5H D N W L Y L W l W �
� �����

' L H V H � Z L U G � D O O H U G L Q J V � E H J O H L W H W � Y R Q � H L Q H U � J H U L Q J H U H Q � / H E H Q V G D X H U � G H V � . D W D O \V D W R U V � L Q � / | V X Q J �

G D � G D V � 0 H W D O O I U D J P H Q W � Q L F K W � L Q � G H U � / D J H � L V W � � N X U ] O H E L J H � = Z L V F K H Q V W X I H Q � G X U F K

5H N R P S O H [ L H U X Q J �] X �V W D E L O L V L H U H Q �

$EE����� ) � U �. D W D O \V D W R U H Q �Y R P �* U X E E V � 7 \S �Y R U J H V F K O D J H Q H U �G L V V R ] L D W L Y H U �0 H F K D Q L V P X V �

% D V L H U H Q G � D X I � G L H V H P � . R Q ] H S W � G H U � 6 X E V W L W X W L R Q � H L Q H V � G H U � E H L G H Q � 3&\ � � / L J D Q G H Q � J H J H Q � H L Q
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6 HLWH� �

,P� ZHVHQWOLFKHQ� EHVWLPPHQ� GLH� VWHULVFKHQ� XQG� HOHNWURQLVFKHQ� (LJHQVFKDIWHQ� GHU

1HXWUDOOLJDQGHQ� �GLH�Zl KUHQG�GHV� LQ� $ EELOGXQJ� � �JH] HLJWHQ�GLVVR] LDWLY HQ�5HDNWLRQVZHJV�DQ

GHU�UHDNWLY HQ� = ZLVFKHQVWXIH� Y HUEOHLEHQ� �GLH� / HLVWXQJVIl KLJNHLW�GHV� . DWDO\ VDWRUV�� 8 P�GHVVHQ

/ HEHQVGDXHU� XQG� $ NWLY LWl W� JHJHQ� EHU� GHQ� *UXEEV�. DWDO\ VDWRUHQ� ��D� XQG� ��E � ZHLWHU� ] X

HUK| KHQ� � VROOWHQ� GLHVH� / LJDQGHQ� P| JOLFKVW� EDVLVFK� XQG� VWHULVFK� DQVS UXFKVY ROO� VHLQ�� ' LHVH

9 RUDXVVHW] XQJ� HUI� OOHQ� 1�KHWHURF\ FOLVFKH� & DUEHQH� � 1+& � �
� �����

� ' LHVH� / LJDQGHQ� ZXUGHQ

HUVWPDOV� Y RQ� +(550 $ 11� HW� D O� � LQ� GHU� 0 HWDWKHVH� Y HUZHQGHW� � ZREHL� VLFK� GLH� ] XQl FKVW

KHUJHVWHOOWHQ� . RPS OH[ H�PLW� ] ZHL�1+& �� DQVWHOOH� GHU� 3 & \ � �/ LJDQGHQ� LQ� 9 HUELQGXQJ� ��E � DOV

VHKU�VWDELO� �GRFK�ZHQLJ�UHDNWLY �HUZLHVHQ�
� ���	�

(UVW� GDV� . RQ] HS W� GHU� . RPELQDWLRQ� HLQHV� NLQHWLVFK� LQHUWHQ� � VWDUN� (OHNWURQHQ� VFKLHEHQGHQ

1+& �/ LJDQGHQ� XQG� HLQHV� NRRUGLQDWLY � ODELOHQ� / LJDQGHQ� � GDV� QDKH] X� ] HLWJOHLFK� Y RQ� GHQ

*UXS S HQ� Y RQ� 12 / $ 1 � � *58 % % 6 � XQG� +(550 $ 11� HW� D O�� DQJHZHQGHW� ZXUGH� � I� KUWH� ] XU

(QWZLFNOXQJ� GHU� KHWHUROHS WLVFKHQ� 5XWKHQLXPNRPS OH[ H� �� �� � �
� ��

� ��� �

� � ' HUHQ� $ NWLY LWl W

� EHUVWHLJW�GLH�GHU�*UXEEV�. DWDO\ VDWRUHQ���D�XQG���E �GHXWOLFK�XQG�HUVFKHLQW�GHU�$ NWLY LWl W�GHV

6 FKURFN�0 RO\ EGl QDON\ OLGHQNRPS OH[ HV� �� � ] XPLQGHVW� HEHQE� UWLJ� � $ EE�� � � � �� ' D� GLHVH

. RPS OH[ H� ] XGHP� WKHUPLVFK� VHKU� VWDELO� � ZHQLJ� HPS ILQGOLFK� JHJHQ� EHU� 6 DXHUVWRII� XQG

) HXFKWLJNHLW� VRZLH� NRPS DWLEHO� PLW� Y LHOHQ� IXQNWLRQHOOHQ� *UXS S HQ� VLQG� � VWHOOHQ� VLH

DX� HURUGHQWOLFK� Q� W] OLFKH� : HUN] HXJH� I� U� GHQ� $ QZHQGHU� GDU� XQG� GHILQLHUHQ� HLQHQ� QHXHQ

6 WDQGDUG�LQ�GHU�2 OHILQPHWDWKHVH�

$ E E � � �� � � 5XWKHQLXPNDWDO\ VDWRUHQ�PLW�1�KHWHURF\ FOLVFKHQ�/ LJDQGHQ�

7 URW] � GHV� HQRUPHQ� (UIROJHV� GHU� *UXEEV�& DUEHQNRPS OH[ H� XQG� LKUHU� ' HULY DWH� ZLUG� DXV� GHU

/ LWHUDWXU� DXFK� HLQH� 6 XFKH� QDFK� DOWHUQDWLY HQ� 0 HWDWKHVHNDWDO\ VDWRUHQ� HUNHQQEDU�
� � ���

� ' DEHL� LVW

EHVRQGHUV� DXI� GHQ� HLQNHUQLJHQ� � � �(OHNWURQHQNRPS OH[ � � �� KLQ] XZHLVHQ� � $ EE�� � � � �� 2 EZRKO
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6 HLWH���

GLHVH�9HUELQGXQJ�VHOEVW�QXU�JHULQJH�$NWLYLWlW� DXIZHLVW�� VWHOOW� VLH� HLQHQ�ZHUWYROOHQ��ZHLO� JXW

YHUI� JEDUHQ�3UlNDWDO\ VDWRU�GDU�� GHU� DXI� YLHOIlOWLJH� : HLVH� DNWLYLHUW� ZHUGHQ� NDQQ�� 6 R� LQLWLLHUW

. RP S OH[ � ��� LQ� * HJHQZDUW� NDWDO\ WLVF K HU� 0 HQJHQ� YRQ� 7 ULP HWK \ OVLO\ OGLD] RP HWK DQ� RGHU

'LD] RDF HWDW� GLH� 5 LQJ| IIQXQJVP HWDWK HVH� 3RO\ P HULVDWLRQ� � 5 2 0 3� � YRQ� F \ F OLVF K HQ

0 RQRP HUHQ�
� �����

� 6 S lWHU�NRQQWH�JH] HLJW�ZHUGHQ��GD� � DXF K � S K RWRF K HP LVF K H�$NWLYLHUXQJ�GXUF K

% HVWUDK OXQJ� P LW� HLQHU� 4 XHF NVLOEHUK RF K GUXF NODP S H� � �� � � : � � ] X� HIIL] LHQWHQ� 5 2 0 3�

. DWDO\ VDWRUHQ�I� K UW�
� �����

�'DEHL� LVW�YHUP XWOLF K �GLH�'LVVR] LDWLRQ�GHV�$UHQOLJDQGHQ�GHU�$XVO| VHU

GHV�NDWDO\ WLVF K HQ�3UR] HVVHV�

6 F K OLH� OLF K � NRQQWH� LQ� XQVHUHP � $UEHLWVNUHLV� GHP RQVWULHUW� ZHUGHQ�� GD� � NHLQH� VS H] LHOOH

S K RWRF K HP LVF K H� $XVU� VWXQJ� ] XU� $NWLYLHUXQJ� YRQ� ��� Q| WLJ� LVW�� VRQGHUQ� VF K RQ� GDV� ( UK LW] HQ

HLQHU� / | VXQJ� GLHVHV� . RP S OH[ HV� ] XU� HIIL] LHQWHQ� 5 & 0 � JHHLJQHWHU� 'LHQH� I� K UW�� VRIHUQ� GLH

5 HDNWLRQ�XQWHU�VWDUNHP � 1 HRQOLF K W� � ZLH�LQ� / DERUDWRULHQ� ] XP HLVW� ] XU� % HOHXF K WXQJ�GHU�$E] � JH

EHQXW] W� � GXUF K JHI� K UW� ZLUG�
� �����

� $XF K � ZHQQ� GHU� 5 LQJVF K OX� � ODQJVDP HU� HUIROJW� DOV� EHL

9HUZHQGXQJ�GHU� * UXEEV� . DWDO\ VDWRUHQ� � �D �XQG� � �E � � VLQG�VRZRK O�GLH�HUK DOWHQHQ�$XVEHXWHQ

DOV� DXF K � GLH� 7 ROHUDQ] � JHJHQ� EHU� IXQNWLRQHOOHQ� * UXS S HQ� lK QOLF K �� 'D� 3UlNDWDO\ VDWRU� ��� DXV

GHP � NRP P HU] LHOO� HUK lOWOLF K HQ� 'LP HU� �� � XQG� 3& \ � � LQ � V LWX � JHELOGHW� ZHUGHQ� NDQQ�� EHVWLF K W

GLHVHV�. DWDO\ VDWRUV\ VWHP �YRU�DOOHP �GXUF K �VHLQH�% HQXW] HUIUHXQGOLF K NHLW�� $EE��� � � �

$ E E � �� � � � , Q �V LWX �'DUVWHOOXQJ�GHV�S K RWRF K HP LVF K �DNWLYLHUEDUHQ�. RP S OH[ HV����

'LH�8 P VHW] XQJ�YRQ����P LW�3URS DUJ\ ODONRK ROHQ�LQ�* HJHQZDUW�JHHLJQHWHU�& K ORULGIlQJHU�GXUF K

' , ; 1 ( 8 )� XQG� ) h 5 6 7 1 ( 5 � I� K UW� ] XU� % LOGXQJ� NDWLRQLVF K HU� 5 XWK HQLXP DOOHQ\ OLGHQNRP S OH[ H

ZLH� �� �� GLH� VLF K � HEHQIDOOV� DOV� DNWLYH� 0 HWDWK HVHNDWDO\ VDWRUHQ� HUZLHVHQ� � $EE�� � �� �
� �
	��

6 \ VWHP DWLVF K H� 9DULDWLRQHQ� LK UHV� % DXS ODQV� K DEHQ� QLF K W� QXU� GLH� % HGHXWXQJ� GHV

3K RVS K DQOLJDQGHQ�I� U�GLH�$NWLYLWlW�GHU�3UlNDWDO\ VDWRUHQ�YHUGHXWOLF K W� � 3& \ � �>�3L3U � � ª �33K � � �
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VRQGHUQ� DXFK� HLQHQ� XQHUZDUWHW� VWDUNHQ� (LQIOX�� GHV� *HJHQLRQV� DXI� GLH

5 HDNWLRQVJHVFKZLQGLJNHLW�XQG�GLH� 6 HOHNWLY LWl W�GHU� 8 P VHW] XQJ�JH] HLJW�� ' DE HL� ] HLFKQHWHQ�VLFK

LQ� GLHVHQ� 9 HUVXFKHQ� ] XU� 5 & 0� P LW� NDWLRQLVFKHQ� $ OOHQ\ OLGHQNRP S OH[ HQ� LQVE HVRQGHUH� GLH

. RP S OH[ H� ��D� XQG� ��E � GXUFK� LKUH� JUR�H� $ QZHQGXQJVE UHLWH� JHJHQ� E HU� 6 XE VWUDWHQ� P LW

S RODUHQ�IXQNWLRQHOOHQ�*UXS S HQ�DXV�XQG�ZDUHQ�GHQ�6 WDQGDUGNRP S OH[ HQ� � � D�XQG� � � E � WHLOZHLVH

� E HUOHJHQ�

$ E E � � � �� � % LOGXQJ�GHU�NDWLRQLVFKHQ�$ OOHQ\ OLGHQNRP S OH[ H���D�XQG� ��E �

� � �� �� $ Q Z H Q G X Q J H Q � G H U � 5 L Q J V F K O X � R O H I L Q P H W DW K H V H � L Q � 0 DQ ] DP L Q � $ � 6 \ Q W K H V H Q

$ QKDQG� Y RQ� 0RGHOOVWXGLHQ� NRQQWHQ� 0$ 5 7 , 1 � XQG� 3$ 1 ' , 7 � Y RU� % HJLQQ� GLHVHU� $ UE HLW� ] HLJHQ�

GD�� VRZRKO� GHU� ��� JOLHGULJH� 5 LQJ� P LW� � =� � NRQILJXULHUWHU� ' RS S HOE LQGXQJ
������� �

� DOV� DXFK� GHU

DFKWJOLHGULJH� 5 LQJ
������	 �

� Y RQ� 0DQ] DP LQ� $ � � �� � GXUFK� 5 & 0� ] XJl QJOLFK� VLQG�� $ XFK� LQ� GHU� LP

/ DXIH�GLHVHU� ' RNWRUDUE HLW� HUVFKLHQHQ� IRUP DOHQ� 7 RWDOV\ QWKHVH� Y RQ��� GXUFK�0$ 5 7 , 1 �HW� D O�
����
��

ZXUGHQ� 5 & 0� 5 HDNWLRQHQ� ] XP � $ XIE DX�GLHVHU� E HLGHQ� 5 LQJH�JHQXW] W� � $ E E ����� �� 6 R�ZXUGH�GDV

DXV� 7 ULF\ FOXV� � � � � VLHKH� $ E E �� � � � GXUFK� 6 WDQGDUGWUDQVIRUP DWLRQHQ� HUKl OWOLFKH� 7 HWUDHQ� �� � P LW
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NDWDO\WLVFKHQ�0HQJHQ�GHV�*UXEEV�&DUEHQV���E�EHL�KR KHU�9 HUG� QQXQJ�] XU�5 HDNWLR Q�JHEUDFKW�

' DEHL� I DQG� HLQH� JODWWH� 0DNUR F\FOLVLHUXQJ� XQWHU� % LOGXQJ� Y R Q� &\FOR DONHQ� �� � VWDWW� �� � � ��

�=�� �(� � � � � ��� R KQH� GD� � GLH� WHULl UH� $ P LQR JUXS S H� JHVFK� W] W� Z HUGHQ� P X� WH� � ' LH

5 HJLR VHOHNWLY LWl W� GLHVHV� 5 &0�6 FKULWWHV� P DJ� VLFK� GXUFK� GLH� GHXWOLFK� XQWHUVFKLHGOLFKHQ

8 P JHEXQJHQ� GHU� $ ONHQHLQKHLWHQ� LQ� 7 HWUDHQ� �� � HUNOl UHQ� � : l KUHQG� GLH� EHLGHQ� VWHULVFK

XQJHKLQGHUWHQ� WHUP LQDOHQ�2OHI LQUHVWH� ] XU� % LOGXQJ� GHV� � � �JOLHGULJHQ� 5 LQJHV� I � KUWHQ�� LVW� GHU

GULWWH� ] X� VWDUN�DEJHVFKLUP W��XP � GDP LW�NR QNXUULHUHQ� ] X�N| QQHQ� � $ OOHUGLQJV�HUZ LHV� VLFK�GLHVH

VWHULVFKH�+LQGHUXQJ� Z l KUHQG�GHU�QDFKI R OJHQGHQ� % LOGXQJ�GHV�DFKWJOLHGULJHQ� 5 LQJHV� ��� ���

DOV�1DFKWHLO��Z LH�GLH�JHULQJH�$ XVEHXWH�Y R Q�OHGLJOLFK�� � ���HUNHQQHQ�Ol � W� � $ XFK�GDV�$ XI WUHWHQ

P | JOLFKHU� 1HEHQUHDNWLR QHQ� Z LH� HWZ D� 5 LQJ| I I QXQJVP HWDWKHVH� �5 20�� R GHU

5 LQJ| I I QXQJVP HWDWKHVH�3 R O\P HULVDWLR Q� �5 203 �� GHU� EHUHLWV� LP � 0R OHN� O� Y R UKDQGHQHQ

HQGR F\FOLVFKHQ� ' R S S HOELQGXQJ� N| QQWH� I � U� GLH� QLHGULJH� $ XVEHXWH� LQ� GLHVHP � 5 &0�6 FKULWW

Y HUDQWZ R UWOLFK�VHLQ�

$ EE� � �� � � 0$ 5 7 , 1V�) R UP DOH�7 R WDOV\QWKHVH�Y R Q�0DQ] DP LQ�$ �P LW�] Z HL�5 &0�6 FKULWWHQ�

$ XI JUXQG� GHU� b KQOLFKNHLW� Y R Q�0DQ] DP LQ� $ � ���� XQG�1DNDGR P DULQ� $ � ���� LQ� EH] XJ� DXI � GLH

EHLGHQ� JUR � HQ� 5 LQJH� LP �0R OHN� O� VR OOWH� GLH� 5 &0�DXFK� I � U� GLH� DQJHVWUHEWH� HQDQWLR VHOHNWLY H

7 R WDOV\QWKHVH� Y R Q�1DNDGR P DULQ� $ � HLQH� JHHLJQHWH�0HWKR GH� ] XP � $ XI EDX� GHV� DFKWJOLHGULJHQ
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ZLH�DXFK�GHV����JOLHGULJHQ�5LQJHV�VHLQ��'LHV�JLOW�LQVEHVRQGHUH��GD�GLH�WHLOZHLVH�QXU�JHULQJHQ

$ XVEHXWHQ� GHU� 5& 0�6 FKULWWH� LQ� GHQ� 6 WXGLHQ� ] XU� 6 \ QWKHVH� Y RQ� 0DQ] DP LQ� $ � DXI JUXQG� GHU

REHQ� JH] HLJWHQ� ) RUWVFKULWWH� DXI � GHP � * HELHW� GHU� . DWDO\ VDWRUHQWZLFN OXQJ� XQG� GXUFK� JH] LHOWH

6 \ QWKHVHS ODQXQJ�Y HUEHVVHUEDU�HUVFKHLQHQ�

) UDJHQ� ZLUI W� DOOHUGLQJV� GLH� � EHUUDVFKHQGH� �=� �6 HOHN WLY LWl W� EHL� GHU� % LOGXQJ� GHU� QHXHQ

HQGRF\ FOLVFKHQ� 'RS S HOELQGXQJ� LQ� GHU� 5& 0� ] XP � $ XI EDX� GHV� �� �JOLHGULJHQ� 5LQJHV� LQ

3$ 1 ', 7 V�0RGHOOVWXGLH
������� �

XQG� LQ� 0$ 57 , 1 V� I RUP DOHU� 7 RWDO\ VQWKHVH
���	���

� Y RQ� 0DQ] DP LQ� $ � DXI �

'LHVH� VWHKW� LP � * HJHQVDW] � ] XU� � EOLFKHUZHLVH� EHL� 0DN URF\ FOLVLHUXQJHQ� GXUFK� 5& 0

EHREDFKWHWHQ�% LOGXQJ�Y RQ�3URGXN WJHP LVFKHQ�DXV��( � ��XQG��=� �, VRP HU�GHV�F\ FOLVFKHQ�$ ON HQV�

LQ� GHQHQ� GDV� �( � �& \ FORDON HQ� LQ� GHU� 5HJHO� � EHUZLHJW�
���	
��	��
��

8 UVDFKH� I � U� GLH� EHREDFKWHWH

�=� �6 HOHN WLY LWl W� LQ� GLHVHQ� EHLGHQ� ) l OOHQ� N | QQWH� GLH� JUR� H� 5LQJVS DQQXQJ� VHLQ�� GLH� LQ

9 HUELQGXQJ� ��� DXI JHEDXW� ZLUG�� 'LHVH� N | QQWH� GLH� % LOGXQJ� GHV� �=� �, VRP HUV� EHJ� QVWLJHQ�

8 QN ODU�LVW�DQJHVLFKWV�GHU�XQWHUVFKLHGOLFKHQ�5LQJJU| � H�GHU�EHLGHQ� P DN URF\ FOLVFKHQ�5LQJH�LP

0DQ] DP LQ� $ � XQG� LP � 1 DN DGRP DULQ� $ �� LQZLHZHLW� HLQH� VROFKH� �=� �6 HOHN WLY LWl W� DXFK� EHLP

$ XI EDX�GHV����JOLHGULJHQ�5LQJHV�LP �1 DN DGRP DULQ�$ �GXUFK�5& 0�] X�EHREDFKWHQ�Zl UH�

= DKOUHLFKH� % HLVS LHOH�DXV�GHU� / LWHUDWXU�EHOHJHQ��ZHOFK� HUKHEOLFKHQ� 1 DFKWHLO�GLH� % LOGXQJ� Y RQ

�( � �� XQG� �=� �* HP LVFKHQ� LQ� HLQHP � 0DN URF\ FOLVLHUXQJVVFKULWW� GXUFK� 5& 0� EHL� GHU� 6 \ QWKHVH

N RP S OH[ HU� = LHOP ROHN � OH� GDUVWHOOHQ� N DQQ�
����
��

$ XI � ODQJH� 6 LFKW� LVW� GDKHU� GLH� ( QWZLFN OXQJ

VWHUHRVHOHN WLY HU� 5& 0�. DWDO\ VDWRUHQ� DQ] XVWUHEHQ�� 'RFK� N | QQWH� DXFK� HLQH� QHXDUWLJH

0HWDWKHVHUHDN WLRQ� JHHLJQHW� VHLQ�� GLHVHV� 3UREOHP � ] X� O| VHQ�� 'LHVH� 5HDN WLRQ�� GHUHQ

$ QZHQGEDUN HLW� ] XU� 6 \ QWKHVH� Y RQ� 1 DN DGRP DULQ� $ � LQ� GLHVHU� $ UEHLW� XQWHUVXFKW� ZHUGHQ� VROO�

ZLUG�QDFKI ROJHQG�N XU] �Y RUJHVWHOOW�
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��� ' L H � 5 L Q J V F K O X � D O N L Q P H W D W K H V H

:lKUHQG�GLH�2OHILQPHWDWKHVH� LP� OHW]WHQ� -DKU]HKQW� HLQH� VW�UPLVFKH� (QWZLFNOXQJ� HUIXKU� XQG

PLWWOHUZHLOH�E UHLWH�$ QZHQGXQJ�LQ�GHU�R UJDQLVFKHQ�6\ QWKHVH�ILQGHW�
�����������
	

�VS LHOWH�GLH�0HWDWKHVH

Y R Q�$ ONLQHQ�]XP�= HLWS XQNW�GHV�%HJLQQV�GLHVHU�' R NWR UDUE HLW�NHLQH�QHQQHQVZHUWH�5 R OOH�LQ�GHU

S UlS DUDWLY HQ�R UJDQLVFKHQ�& KHPLH�
� ���
	

�R E ZR KO�VFKR Q�VHLW�JHUDXPHU�= HLW�HLQLJH�3 UlNDWDO\ VDWR UHQ

I�U� GLH� $ ONLQPHWDWKHVH� E HNDQQW� VLQG� � ' LHVH� N| QQHQ� LP� ZHVHQWOLFKHQ� LQ� ]ZHL� * UXS S HQ

XQWHUWHLOW� ZHUGHQ� � ' LH� HUVWH� . ODVVH� E HVWHKW� DXV� 0HKUNR PS R QHQWHQJHPLVFKHQ� � DXV� GHQHQ� LQ

V LWX � HLQ� VWUXNWXUHOO� QLFKW� QlKHU� E HNDQQWHU� . DWDO\ VDWR U� JHE LOGHW� ZLUG� � 025 7 5 (8 ; � XQG

% / $ 1 & + $ 5 ' � JHODQJ� � � � � � PLW� HLQHP� VR OFKHQ� 0HKUNR PS R QHQWHQJHPLVFK� GLH� HUVWH� KR PR JHQ

NDWDO\ VLHUWH� $ ONLQPHWDWKHVH�
� ����	

� ' DE HL�HQWVWDQG�LQ�HLQHP�JHVFKOR VVHQHQ� * HIl� � E HLP�(UKLW]HQ

Y R Q� � � 0HWK\ OWR ODQ� � � � LQ� * HJHQZDUW� Y R Q� � � � PR O� � � 0R O\ E GlQKH[ DFDUE R Q\ O� XQG� 5 HVR UFLQ

QDFK�HLQHU�5 HDNWLR QV]HLW�Y R Q�� �K�E HL�� � � � & �HLQ�VWDWLVWLVFKHV�* HPLVFK�DXV�6XE VWUDW� � � �XQG�GHQ

0HWDWKHVHS UR GXNWHQ� 7 R ODQ� �� � XQG� � � � 
 � ' LPHWK\ OWR ODQ� ��� � $ E E � � � � �� � $ XFK� DQGHUH

. R PE LQDWLR QHQ� DXV� 0R O\ E GlQKH[ DFDUE R Q\ O� XQG� S KHQR OLVFKHQ� $ GGLWLY HQ� ZLH� S� & KOR US KHQR O

R GHU� S � � 7 ULIOXR UPHWK\ O�� S KHQR O� HQWIDOWHQ� HUVW� E HL� KR KHQ� 5 HDNWLR QVWHPS HUDWXUHQ� NDWDO\ WLVFKH

$ NWLY LWlW�
� ����	

$ E E �� �� � � 3 LR QLHUDUE HLW�]XU�$ ONLQPHWDWKHVH�Y R Q�025 7 5 (8 ; �HW�DO�

' LH� DQGHUH� . ODVVH� Y R Q� $ ONLQPHWDWKHVH� 3 UlNDWDO\ VDWR UHQ� VWHOOHQ� 6FKUR FN� $ ON\ OLGLQNR PS OH[ H

Y HUVFKLHGHQHU� h E HUJDQJVPHWDOOH� GDU� � ' LHVH� HUVFKHLQHQ� E HVR QGHUV� DWWUDNWLY � � GD� VLH� KR KH

$ NWLY LWlW� DXIZHLVHQ� � VWUXNWXUHOO� ZR KO� GHILQLHUW� XQG� PHFKDQLVWLVFK� JXW� XQWHUVXFKW� VLQG�
� ����	

(UVWPDOV� E HULFKWHWHQ� 6& + 5 2& . � HW� DO� � � � � � � �E HU� GLH� 0| JOLFKNHLW� � $ ONLQPHWDWKHVHQ� GXUFK

$ ON\ OLGLQZR OIUDPNR PS OH[ H� ]X� NDWDO\ VLHUHQ� � 6FKR Q� E HL� 5 7 � XQG� QDFK� QXU� HLQHU� 6WXQGH

�

� > 0R � & 2�� @ � 5 HVR UFLQ�� � � � �

� � � �PR O� � �

� � � � & � �� �K
�

� � �� ��
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5HDNWLRQV]HLW�VWHOOWH�VLFK�LQ�*HJHQZDUW�YRQ���PRO����0H � & 2 � � :� & & 0H � ����� �LQ� 7 ROX RO�HLQ

VWDWLVWLVFKHV�*HPLVFK�G HU�7 RODQH��� � ��� �X QG ��� �HLQ�
� �����

% HUHLWV� � � � � �KDWWHQ�.$ 7 = �HW� D O� � I � U� G LH� $ ONLQPHWDWKHVH�HLQHQ�0HFKDQLVPX V� � E HU� $ ON\ OLG LQ�

X QG � 0HWDOODF\ FORE X WDG LHQNRPS OH[ H� DOV� = ZLVFKHQVWX I HQ� YRUJHVFKODJHQ�
� � � �

� � � �� NRQQWHQ

6& + 52 & .� HW� D O� � G LHVH� + \ S RWKHVH� G X UFK� 5| QWJHQVWUX NWX UDQDO\ VH� X QG � 1 DFKZHLV� G HU

NDWDO\ WLVFKHQ� $ NWLYLWl W� G HV� 7 ULDU\ OR[ \ ZROI UDPDF\ FORE X WDG LHQNRPS OH[ HV� ��� E HVWl WLJHQ�
� ���	���

' LH� 9 HU]HUUX QJ� G HV� S ODQDUHQ� 9 LHUULQJHV� �DQQl KHUQG � WULJRQDO�E LS \ UDPLG DO� NRRUG LQLHUWHV

:ROI UDP� �LQ�G LHVHP�.RPS OH[ �LVW�LQ�$ E E LOG X QJ�� � �VFKHPDWLVFK�ZLHG HUJHJHE HQ�

$ E E � � � � � � 9 RQ� 6& + 52 & .� HW� D O� � LVROLHUWHU� NDWDO\ WLVFK� DNWLYHU� 0HWDOODF\ FORE X WDG LHQNRPS OH[

�% LQG X QJVOl QJHQ�LQ�S S P� �

6RPLW� LVW� G DYRQ� DX V]X JHKHQ� � G D� � G LH� $ ONLQPHWDWKHVH� ]X PLQG HVW� PLW� 6FKURFN�

$ ON\ OLG LQNRPS OH[ HQ� DOV� 3 Ul NDWDO\ VDWRUHQ� QDFK� G HP� LQ� $ E E LOG X QJ� � � � JH]HLJWHQ� & KDX YLQ�

DUWLJHQ�0HFKDQLVPX V�HUI ROJW�X QG �G DPLW�PHFKDQLVWLVFK�G HU�2 OHI LQPHWDWKHVH�VHKU�l KQOLFK�LVW�
�
���
�

$ E E � � � � � 0HFKDQLVPX V�G HU�$ ONLQPHWDWKHVH�

6& + 52 & .� HW� D O� � NRQQWHQ� DX FK� ]HLJHQ� � G D� � LP� 8 QWHUVFKLHG � ]X U� 2 OHI LQPHWDWKHVH� � LQ� G HU

E HYRU]X JW�WHUPLQDOH�2 OHI LQH�HLQJHVHW]W�ZHUG HQ� �LP�) DOOH�G HU�$ ONLQPHWDWKHVH�WHUPLQDOH�$ ONLQH

ZHJHQ� G HU� % LOG X QJ� NDWDO\ WLVFK� LQDNWLYHU� � G HS URWRQLHUWHU� :ROI UDPDF\ FORE X WDG LHQNRPS OH[ H

QLFKW�YHUZHQG HW�ZHUG HQ�N| QQHQ�
� �����
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7URW]� GHU� GHWDOOLHUWHQ� .HQQWQLVVH� �EHU� 6\QWKHVH� XQG� :LUNXQJVZHLVH� YHUVFKLHGHQHU

3 Ul NDWDO\VDWRUHQ�I �U�GLH�$ ONLQP HWDWKHVH�EHVFKUl QNWHQ�VLFK�GLH�$ QZHQGXQJHQ�GLHVHU�5 HDNWLRQ

ODQJH� = HLW� DXI � GLH� 6\QWKHVH� VS H]LHOOHU� 3 RO\P HUH
� �����

� VRZLH� DXI � GLH� ' LP HULVLHUXQJ� XQG

.UHX]P HWDWKHVH�HLQI DFKHU�$ FHW\OHQGHULYDWH�
� �����

( UVW�� � � � �ZXUGHQ�LQ�XQVHUHU�$ UEHLWVJUXS S H�HUVWH�6WXGLHQ�]XU�$ QZHQGXQJ�GHU�$ ONLQP HWDWKHVH

DXI � GLH� +HUVWHOOXQJ� JUR� HU� 5 LQJH� XQWHUQRP P HQ� � $ OV� .DWDO\VDWRU� ZXUGH� GD]X� GHU� YRQ

6&+5 2&.�HQWZLFNHOWH�:ROI UDP � $ ON\OLGLQNRP S OH[ � � 0 H 	 &2� 	 :�&&0 H 	 � � ����YHUZHQGHW� � GHU

VLFK� DXV� GHP � JXW� ]XJl QJOLFKHQ� ' LP HU� > � 0 H 	 &2� 	 :�:� 2&0 H 	 � 	 @
� ��
��

� XQG� 1HRKHS WLQ� OHLFKW

V\QWKHWLVLHUHQ�Ol � W�

6XEVWUDW 6ROYHQV 3 URGXNW $ XVE� �> � @

( W&�&� &+ � � 
 &22� &+ � � 
 &�&( W

� � � � � � � � � � � � � � � � � ��

& � + 	 &O 	

� � � � � � � � � � � � � � � � ��

� �
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& � + � &O
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� �
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:LH�7DE����]HLJW��HUZLHV�VLFK�.RPSOH[����DOV�KRFKDN WLY HU�.DWDO\ VDWRU�I � U�G HQ �5 LQ JVFKOX � �Y RQ

' LLQ HQ � ]X � &\ FORDON LQ HQ �
� �����

� 6 R� ZDUHQ � / DFWRQ H�� / DFWDPH� X Q G � F\ FOLVFKH� 6 LO\ OHWKHU� PLW

5 LQ JJU| � HQ ����� � LQ � JX WHQ � $ X VEHX WHQ � ]X Jl Q JOLFK��VRI HUQ � X Q WHU�KRKHU� 9 HUG � Q Q X Q J�JHDUEHLWHW

ZX UG H�� $ OV� $ X VJDQ JVY HUELQ G X Q JHQ � ZX UG HQ � ZHJHQ � G HU� HUZl KQ WHQ � , Q N RPSDWLELOLWl W� Y RQ

.DWDO\ VDWRU� ��� PLW� WHUPLQ DOHQ � $ FHW\ OHQ HQ � ' LLQ H� PLW� 5 � �� 5 � � �� + � � VLHKH� $ EE�� �� � � JHZl KOW�

ZREHL� N HLQ H� Q HQ Q HQ VZHUWHQ � 5 HDN WLY LWl WVX Q WHUVFKLHG H� ]ZLVFKHQ � 6 X EVWUDWHQ �PLW� 5 � �� 5 � �  � 0 H

X Q G �VROFKHQ �PLW�5 � ��5 � � �( W�I HVWJHVWHOOW�ZX UG HQ �

1HEHQ � G HQ �EHLG HQ �VRHEHQ � Y RUJHVWHOOWHQ �.ODVVHQ � Y RQ � 3 Ul N DWDO\ VDWRUHQ � I � U� G LH� $ ON LQ PHWDWKHVH

JHODQ J� HV� X Q VHUHP� $ UEHLWVN UHLV�� HLQ HQ � ZHLWHUHQ � $ ON LQ PHWDWKHVH� .DWDO\ VDWRU� ]X � HQ WZLFN HOQ �

G HU�LQ� V LWX�DX V� G HP�7ULVDPLG RPRO\ EG l Q N RPSOH[� � � � X Q G � Ä + DORJHQ T X HOOHQ ³ �ZLH�&+ � &O � �RG HU

70 6 &O�HQ WVWHKW�� $ EE���� � �
� �	�
�

$ E E � � � � � ' DUVWHOOX Q J�G HV�$ ON LQ PHWDWKHVHSUl N DWDO\ VDWRUV�� � �

, Q VSLULHUW� G X UFK� $ UEHLWHQ � Y RQ � & 8 0 0 , 16 � HW� D O�
� �
�	��� � �

� � EHU� .RPSOH[H� G HV� DOOJHPHLQ HQ � 7\ SV

0 R> 1� WHU W�� % X � � $ U� @ � �� ZHOFKH� LQ � G HU� / DJH� VLQ G �� G LH� ' UHLI DFKELQ G X Q J� Y RQ � PROHN X ODUHP

6 WLFN VWRI I �]X �DN WLY LHUHQ ��ZX UG H�G HUHQ �5 HDN WLY LWl W�JHJHQ � EHU�$ ON LQ HQ �X Q WHUVX FKW��( V�]HLJWH�VLFK

KLHUEHL�� G D� � 9 HUELQ G X Q J� � � � � $ U�  � � �� � ' LPHWK\ OSKHQ \ O� � VHOEVW� N HLQ HUOHL� $ ON LQ PHWDWKHVH

EHZLUN W�� % HL� = X VDW]� Y RQ � � � � b T X LY DOHQ WHQ � � Q LFKW�RSWLPLHUW� �HLQ HU� Ä + DORJHQ T X HOOH³ � N DWDO\ VLHUW

G LH� UHVX OWLHUHQ G H� 0 LVFKX Q J� M HG RFK� HI I HN WLY � G LH� 5 LQ JVFKOX � DON LQ PHWDWKHVH� Y HUVFKLHG HQ HU

DOLSKDWLVFKHU� X Q G � DURPDWLVFKHU� $ ON LQ H�� 8 Q WHU� G HQ � LP� 9 HUODX I � G LHVHU� $ N WLY LHUX Q JVSKDVH

JHELOG HWHQ � 0 RO\ EG l Q Y HUELQ G X Q JHQ � ZX UG H� .RPSOH[� � � � DOV� HLQ H� N DWDO\ WLVFK� DN WLY H� 6 SH]LHV

LG HQ WLI L]LHUW�
� �	�	�
� $ OOHUG LQ JV� LVW� ELV� M HW]W� Q LFKW� JHN Ol UW�� ZLH� G LHVHU� .RPSOH[� PLW� $ ON LQ HQ

ZHFKVHOZLUN W�X Q G �ZHOFKH�6 WUX N WX U�G HQ �= ZLVFKHQ VWX I HQ �G HU�5 HDN WLRQ �]X N RPPW�
� � � �
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(LQH� 5|QWJHQVWUXNWXUDQDO\VH� YRQ� .RPSOH[� ��� ] HLJW� � G D� � G DV� 0 R�, 9 � � LP� = HQWUXP� G HU

9 HUE LQG XQJ�G XUF K � G LH�G LF K W�JHSDF NWHQ�$ PLG ROLJDQG HQ� � G LH�HLQH�$ UW� 7 DVF K H�XP�G HQ� 0 R� .HUQ

E LOG HQ� �VWDUN�DE JHVF K LUPW�Z LUG �
� �����

� ' LHV�N|QQWH�HUNOl UHQ� � Z DUXP�HV�PLW�G LHVHP�, QLWLDWRUV\VWHP

JHOLQJW� �DXF K � ' LLQH�PLW� Z HLF K HQ� ' RQRUHQ� Z LH� 7 K LRHWK HUQ� �.URQHQHWK HUVHJPHQWHQ�RG HU�VRJDU

3 \ULG LQULQJHQ� HI I L] LHQW� ] X� & \F ORDONLQHQ� XP] XVHW] HQ� � Z DV� PLW� G HP� : ROI UDP�

$ ON\OLG LQNRPSOH[� � � �QLF K W�P|JOLF K � LVW�
� �����

� ' LH�VWHULVF K H� + LQG HUXQJ�HUVF K Z HUW�YHUPXWOLF K � G LH

.RRUG LQDWLRQ�SRWHQWLHOOHU� ' RQRUHQ�DQ� G DV� NDWDO\WLVF K � DNWLYH� 7 HPSODW� XQG � YHUPLQG HUW� VR� G LH

HI I HNWLYH�/ HZ LV� $ F LG LWl W�G HV�0 HWDOO] HQWUXPV�

: HUG HQ� G LH� DXI � G LHVHP� : HJH� JHE LOG HWHQ� & \F ORDONLQH� QDF K � HLQHP� G HU� NRQYHQWLRQHOOHQ

9 HUI DK UHQ� �] � % � � G HU� / LQG ODU� + \G ULHUXQJ� RG HU� G HU� + \G URE RULHUXQJ� 3 URWRQLHUXQJ� � SDUWLHOO

UHG X] LHUW� � HU|I I QHW� VLF K � HLQ� VWHUHRVHOHNWLYHU� = XJDQJ� ] X� PDNURF \F OLVF K HQ� 2 OHI LQHQ� PLW

�=� � NRQI LJXULHUWHU� ' RSSHOE LQG XQJ� � G LH� G XUF K � 5& 0 � YRQ� ' LHQHQ� LQ� G HQ� PHLVWHQ� ) l OOHQ� QLF K W

VHOHNWLY�HUK DOWHQ�Z HUG HQ�N|QQHQ��$ E E � �� � � �
� �����

$ E E � � �� � % LOG XQJ� VWHUHRF K HPLVF K � G HI LQLHUWHU� �=� � & \F ORDONHQH� G XUF K � 5LQJVF K OX� DONLQ�

PHWDWK HVH�XQG �DQVF K OLH� HQG H�SDUWLHOOH�+ \G ULHUXQJ�

' DK HU� VROOWH� G LH� 5LQJVF K OX� DONLQPHWDWK HVH� �5& $ 0 � � HLQH� DWWUDNWLYH� 0 HWK RG H� I � U� G HQ

JHZ � QVF K WHQ� = XJDQJ� ] XP� � � � JOLHG ULJHQ� 0 DNURF \F OXV�PLW� �=� � NRQI LJXULHUWHU� ' RSSHOE LQG XQJ

LP�1 DNDG RPDULQ�$ �G DUVWHOOHQ�

5 	

5 


;

5 	

5 


;

;

5LQJVF K OX� DONLQPHWDWK HVH
�

SDUWLHOOH�+ \G ULHUXQJ
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��� 3 U R E O H P V W H O O X Q J

6HLQ� DX�HUJHZ|KQOLFK� NRPSOH[HV� *HU�VW� DXV� FDUER�� XQG� KHWHURF\FOLVFKHQ� 5LQJHQ�� VHLQH

Y LHOY HUVSUHFKHQGHQ� ELRORJLVFKHQ� ( LJHQVFKDI WHQ� XQG� VHLQH� VFKOHFKWH� = XJl QJOLFKNHLW� DXV

QDW�UOLFKHQ� 4 XHOOHQ
�����

�PDFKHQ�1DNDGRPDULQ� $ � � �� � ] X�HLQHP�DWWUDNWLY HQ� = LHOPROHN�O� I �U�HLQH

7 RWDOV\QWKHVH� � = LHO� GLHVHU� $ UEHLW� VROOWH� GLH� ( QWZLFNOXQJ� HLQHV� V\QWKHWLVFKHQ� = XJDQJHV� ] X

GLHVHP� QHXHQ� KH[DF\FOLVFKHQ� $ ONDORLG� DXV� GHU� ) DPLOLH� GHU� 0 DQ] DPLQH� VHLQ� � % HVRQGHUHV

$ XJHQPHUN�VROOWH�GDEHL�GHU�6\QWKHVH�GHV�+H[DK\GURD] RFLQV�XQG�GHV�PDNURF\FOLVFKHQ�5LQJHV

PLW�� =� �NRQI LJXULHUWHU�' RSSHOELQGXQJ�GXUFK�5& 0 �E] Z� �5& $ 0 �] XNRPPHQ�

$ E E �� �� � 6\QWKHVHVWUDWHJLH�

, Q� HLQHU� 0 RGHOOVWXGLH� VROOWHQ� ] XQl FKVW� GXUFK� 6FUHHQLQJ� GHU� LQ� $ EVFKQLWW� � � � � � � Y RUJHVWHOOWHQ

3 Ul NDWDO\VDWRUHQ� I �U�GLH�5& 0 � $ XVVDJHQ� ] XU� ( I I L] LHQ] � GLHVHU� . RPSOH[H�EHL�GHU�+HUVWHOOXQJ

GHV�DFKWJOLHGULJHQ�5LQJHV�LP�1DNDGRPDULQ�$ �JHZRQQHQ�ZHUGHQ� � $ XI �GLHVH�: HLVH�VROOWHQ�GLH

ELVKHU� LQ� 0 RGHOOVWXGLHQ�DQGHUHU� $ UEHLWVJUXSSHQ
������� 	
���
�

� ] XU�6\QWKHVH�GHV�DQDORJHQ�5LQJHV� LP

0 DQ] DPLQ� $ � HU] LHOWHQ� 5HVXOWDWH� QDFKY ROO] RJHQ� XQG� RSWLPLHUW� ZHUGHQ� � ) HUQHU� VROOWH

XQWHUVXFKW� ZHUGHQ�� RE� GLHVHU� = XJDQJ� GXUFK� 5& 0 � HUODXEW�� DXI � HLQI DFKH� : HLVH

6WUXNWXUSDUDPHWHU� ZLH� HWZD� GLH� *U|�H� GLHVHV� 5LQJHV� ] X� Y DULLHUHQ�� ZDV� I �U� HLQH� VSl WHUH�

P|JOLFKH�, GHQWLI LNDWLRQ�GHV�6WUXNWXU�: LUNXQJVSULQ] LSV�PDQ] DPLQHU�$ ONDORLGH�Y RQ�% HGHXWXQJ

VHLQ�N|QQWH�

, Q� HLQHU� ] ZHLWHQ� 0 RGHOOVWXGLH� VROOWH� DQVFKOLH�HQG� GLH� SULQ] LSLHOOH� $ QZHQGEDUNHLW� HLQHU

QHXDUWLJHQ� 5HDNWLRQVI ROJH� DXV� 5LQJVFKOX�DONLQPHWDWKHVH� � 5& $ 0 � � XQG� SDUWLHOOHU� 5HGXNWLRQ

GHU� QHX� JHELOGHWHQ� HQGRF\FOLVFKHQ� ' UHLI DFKELQGXQJ� I �U� GLH� 6\QWKHVH� GHV� � � �JOLHGULJHQ

+

1

1
2

+

�
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5LQJHV� YRQ� 1DNDGRPDULQ� $� �EHUSU�IW� ZHUGHQ�� 'DEHL� VROOWH� GLHVHU� QRFK� ZHQLJ� XQWHUVXFKWH

= XJDQJ� ] X� PDNURF\ FOLVFKHQ� � =� � $ONHQHQ� GHP� DOWHUQDWLYHQ� : HJ� GHU� 'DUVWHOOXQJ� GXUFK

NRQYHQWLRQHOOH� 5LQJVFKOX� ROHILQPHWDWKHVH� � 5& 0 � � JHJHQ�EHUJHVWHOOW� XQG� VR� HUVWPDOV� LP

5DKPHQ�HLQHU�1DWXUVWRIIV\ QWKHVH�DXI�VHLQH�$QZHQGXQJVEUHLWH�JHWHVWHW�ZHUGHQ�

6 FKOLH� OLFK� VROOWHQ� GLH� LQ� GLHVHQ� 0 RGHOOVWXGLHQ� JHVDPPHOWHQ� ( UNHQQWQLVVH� P| JOLFKVW� ] XU

( QWZLFNOXQJ� HLQHU� HQDQWLRVHOHNWLYHQ� 7 RWDOV\ QWKHVH� YRQ� 1DNDGRPDULQ� $� JHQXW] W� ZHUGHQ�

'D] X� JDOW� HV� WURW] � GHU� ELRV\ QWKHWLVFKHQ� 9 HUZDQGWVFKDIW� YRQ� 1DNDGRPDULQ� $� ] X� DQGHUHQ

PDQ] DPLQHQ� $ONDORLGHQ� DXIJUXQG� GHU� JUR� HQ� VWUXNWXUHOOHQ� 8 QWHUVFKLHGH� LP� * UXQGJHU�VW

GLHVHU�0 ROHN�OH�HLQHQ�NRPSOHWW�QHXHQ�V\ QWKHWLVFKHQ�= XJDQJ�] X�ILQGHQ�



6HLWH�� �

� (U J H E Q L V V H � X Q G � 'L V N X V V L R Q � , � ±

0 R G H O O V W X G L H Q � ] X U � 6 \ Q W K H V H

Y R Q � 1 D N D G R P D U L Q � $

�� �� 5 H W U R V \ Q W K H W L V F K H � %H W U D F K W X Q J H Q

%HL� GHU�3ODQXQJ� HLQHU�7RWDOV\QWKHVH� YRQ�1DNDGRPDULQ�$� ��� � HUVF KHLQW� HV� VLQQYROO� � l KQOLF K

Z LH� LQ� GHQ� PHLVWHQ� OLWHUDWXUE HNDQQWHQ� 6 WXGLHQ� ] XU� ' DUVWHOOXQJ� GHV� YHUZ DQGWHQ� $ONDORLGV

0 DQ] DPLQ� $�
���������	��


� ] XQl F KVW� HLQHQ� = XJDQJ� ] XP� * UXQGJHU� VW� GHV� 0 ROHN� OV� PLW� DOOHQ

YRUKDQGHQHQ� VWHUHRJHQHQ� = HQWUHQ� ] X� HQWZ LF NHOQ� XQG� HUVW� JHJHQ� ( QGH� GHU� 6 \QWKHVH� GHQ

DF KWJOLHGULJHQ� 5 LQJ� ( � XQG� GHQ�PDNURF \F OLVF KHQ� 5 LQJ� ) � DXI ] XE DXHQ� � , P� * HJHQVDW] � KLHU] X

E LHWHW� VLF K� I � U� GLH� DQJHVWUHE WHQ� YRUKHULJHQ� 0 RGHOOVWXGLHQ� ] XU�$QZ HQGE DUNHLW� GHU� 5 & 0 � E HL

GHU� ' DUVWHOOXQJ�GHV� ( � 5 LQJHV�XQG�GHU� 5 & $0 � E HLP�$XI E DX�GHV� ) � 5 LQJHV�HLQH� = HUOHJXQJ�GHV

0 ROHN� OV�LQ�GLH�E HLGHQ�) UDJPHQWH�� �D �XQG�� � �DQ��$E E � �� � � �

$E E � � �� � 5 HWURV\QWKHWLVF KH� = HUOHJXQJ� YRQ� 1DNDGRPDULQ� $� LQ� ] Z HL� GXUF K

0 HWDWKHVHUHDNWLRQHQ�] XJl QJOLF KH�) UDJPHQWH�

+
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.DSLWHO��

6 HLWH���

(LQ� VROFKHU� 6FKQLWW� OLHIHUW� ]ZHL� %DXVWHLQH�� GLH� JHHLJQHWH� =LHOYHUELQGXQJHQ� I�U� GLH� EHLGHQ

JHS ODQWHQ�0RGHOOVWXGLHQ�VHLQ� VROOWHQ� �6R�ZHLVW�%DXVWHLQ���D� P LW�GHU� $ P LG� � XQG�GHU� ODELOHQ

) XUDQHLQKHLW�DOOH� ) XQN WLRQDOLWl WHQ�DXI��GLH�VLFK�DXFK�LQ�1DN DGRP DULQ� $ �VHOEVW�EHILQGHQ� � ' LHV

VROOWH�JHZl KUOHLVWHQ��GD� � LQ�GHU�DYLVLHUWHQ�0RGHOOUHDN WLRQ�]XP � $ XIEDX�GHV� P DN URF\ FOLVFKHQ

) � 5 LQJHV� P LWWHOV� 5 & $ 0�� $ EELOGXQJ�� � �� : HJ�D� �GLH� . RP S DWLELOLWl W�GHU�I�U�GLHVHQ�6FKULWW�]XU

9 HUI�JXQJ� VWHKHQGHQ� . DWDO\ VDWRUV\ VWHP H� P LW� GHQ� YRUKDQGHQHQ� IXQN WLRQHOOHQ� * UXS S HQ

YHUOl � OLFK� HUS UREW� ZHUGHQ� N DQQ� � ) HUQHU� XQWHUVFKHLGHW� VLFK� 0RGHOOYHUELQGXQJ� ��D� ZHGHU

EH]�JOLFK�GHU�5 LQJJU| � H�QRFK�LQ�GHU�3RVLWLRQ�GHU�IXQN WLRQHOOHQ�* UXS S HQ�LP � P DN URF\ FOLVFKHQ

5 LQJ� YRQ� 1DN DGRP DULQ� $ � VHOEVW� � ' DKHU� VROOWH� GLHVH� 0RGHOOUHDN WLRQ� $ XIVFKO�VVH� �EHU

P | JOLFKH� 3UREOHP H�� ZLH� HWZD� GLH� EHL� 0HWDWKHVHUHDN WLRQHQ� RIW� DOV� . RQN XUUHQ]UHDN WLRQ

DXIWUHWHQGH� %LOGXQJ� DF\ FOLVFKHU� S RO\ P HUHU� 3URGXN WH�� OLHIHUQ� � ' HU� DOWHUQDWLYH� =XJDQJ

]X� ) UDJP HQW� ��D� P LWWHOV� N RQYHQWLRQHOOHU� 5 & 0� � $ EELOGXQJ� � � �� : HJ� E� � VROOWH� HEHQIDOOV

HUS UREW� ZHUGHQ� XQG� ]HLJHQ�� LQZLHZHLW� GLH� YRQ� 3$ 1' , 7 � XQG� 0$ 5 7 , 1� EHL� LKUHQ� 6WXGLHQ� ]XU

6\ QWKHVH�YRQ�0DQ]DP LQ�$ �EHREDFKWHWH�� =� � 6HOHN WLYLWl W�EHL�GHU� ' DUVWHOOXQJ�GHV� � � � JOLHGULJHQ

5 LQJHV
������� ���
	��

�DXFK�P LW�GLHVHP �� � � JOLHGULJHQ�5 LQJ�]X�EHREDFKWHQ�LVW�

' LH� EHLGHQ� 9 HUELQGXQJHQ� ��� XQG� �� � EHVLW]HQ� LP � 9 HUJOHLFK� ]X� HLQHP � LQ� GHU� DQVFKOLH� HQG

JHS ODQWHQ� 7 RWDOV\ QWKHVH� YRQ� 1DN DGRP DULQ� $ � DXIWUHWHQGHQ� 0HWDWKHVHYRUOl XIHU� YHUP XWOLFK

HLQH� K| KHUH� N RQIRUP DWLYH� ) OH[ LELOLWl W� � 7 URW]GHP � VROOWH� DXI� %DVLV� GHU� P LW� GLHVHQ

0RGHOOYHUELQGXQJHQ� HUKDOWHQHQ� (UJHEQLVVH� HLQH� (QWVFKHLGXQJ� P | JOLFK� VHLQ�� ZHOFKH� GHU

0HWDWKHVHUHDN WLRQHQ�]XU�' DUVWHOOXQJ�GHV�P DN URF\ FOLVFKHQ�5 LQJHV�JHHLJQHWHU�LVW�

$ E E � � �� � $ OWHUQDWLYH�=XJl QJH�]X�0RGHOOYHUELQGXQJ���D�GXUFK� 5 & $ 0�XQG�DQVFKOLH� HQGH

S DUWLHOOH�+\ GULHUXQJ�� : HJ�D� �RGHU�GXUFK�N RQYHQWLRQHOOH�5 & 0�� : HJ�E� �
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(UJHEQLVVH�XQG�'LVNXVVLRQ�,

6 HLW H�� �

%DXVWHLQ���� O l � W�VLF K � U HWU R V\ QWK HWLVF K �DXI � G DV� O LWHU DWXU E HN DQQWH� E LF \ F O LVF K H�+H[ DK \ G U R D] R F LQ

�� D � ] XU � F N I � K U HQ�
� �����

� G HVVHQ� 5 & 0 � 9 R U O l XI HU ��� � I � U � HLQH� 0 R G HO O VWXG LH� ] XU �2S WLP LHU XQJ � G HU

6 \ QWK HVH� G HV� DF K WJ O LHG U LJ HQ� ( � 5 LQJ HV� LP � 1DN DG R P DU LQ� $ � G XU F K � N R QY HQWLR QHO O H� 5 & 0 � J XW

J HHLJ QHW�VHLQ�VR O O WH�� $ E E ��� � � �

$ E E � � � � � 5 HWU R V\ QWK HWLVF K H�%HWU DF K WXQJ �G HV�+H[ DK \ G U R D] R F LQV����

%HLG H� 0 R G HO O Y HU E LQG XQJ HQ� VLQG � VR � J HZ l K O W�� G D� � DXF K � G LH� 0 | J O LF K N HLW� E HVWHK HQ� VR O O WH�� P LW

LK QHQ�G LH�VS l WHU �DQJ HVWU HE WH�HQDQWLR VHO HN WLY H�7 R WDO V\ QWK HVH�Y R Q�1DN DG R P DU LQ�$ � ] X�E HJ LQQHQ�

' XU F K � G LH� $ QZ HVHQK HLW� G HU � & DU E DQLR QHQ� VWDE LO LVLHU HQG HQ� 3 K HQ\ O VXO I R Q\ O J U XS S H� LQ� ) U DJ P HQW

�� D �XQG � G HU � J XWHQ� $ E J DQJ VJ U XS S H�;�LQ� 9 HU E LQG XQJ ���� � ;�  � , ��%U ��27 I ��HWF �� � N | QQWHQ� E HLG H

%DXVWHLQH� QDF K � ' HS U R WR QLHU XQJ � Y R Q� �� D � � E HU � HLQH� QXF O HR S K LO H� 6 XE VWLWXWLR QVU HDN WLR Q

P LWHLQDQG HU � Y HU N Q� S I W� Z HU G HQ�� ' DV� G XU F K � DQVF K O LH� HQG H� � �� � ( O LP LQLHU XQJ � Y R Q

3 K HQ\ O VXO I LQVl XU H
� �����

� HU K l O WO LF K H�a�b � XQJ HVl WWLJ WH� $ P LG � �� � Z � U G H�� Z LH� $ E E LO G XQJ � � � � ] HLJ W�

HLQH� 9 LHO ] DK O � Y R Q� 2S WLR QHQ� E LHWHQ�� VR � G D� � E HL� G HU � : HLWHU I � K U XQJ � G HU � 6 \ QWK HVH� HLQH

K LQU HLF K HQG H�) O H[ LE LO LWl W�J HZ l K U O HLVWHW�Z l U H��) � U � G HQ�G LDVWHU HR VHO HN WLY HQ�$ XI E DX�G HU � Z HLWHU HQ

VWHU HR J HQHQ�= HQWU HQ�LP �0 R O HN � O �Z l U HQ�DO O HU G LQJ V�J HHLJ QHWH�0 HWK R G HQ�] X�HQWZ LF N HO Q�

$ E E � � � �� 3 R WHQWLHO O H�6 \ QWK HVHR S WLR QHQ�DXVJ HK HQG �Y R Q�9 HU E LQG XQJ ��� �

1
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2
1

+

2

�$ O N \ O LHU XQJ

0 LF K DHO � $ G G LWLR Q

+

��

) R O J HU HDN WLR QHQ�G HV�
HQWVWHK HQG HQ�& DU E DQLR QV

0 HWDO O LHU XQJ �R G HU
HO HN WU R S K LO H�6 XE VWLWXWLR Q

1XF O HR S K LO HU �$ QJ U LI I �R G HU
%LO G XQJ �HLQHV�, P LQLXP LR QV
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.DSLWHO��

6 HLWH���

���� 0 R G H O O V W X G L H � ] X U � 6 \ Q W K H V H � G H V � ( � 5 L Q J H V � L P

1 D N D G R P D U L Q �$

����� 6 \ Q W K H V H �G H V �5 L Q J V F K O X � R O H I L Q P H W D W K H V H � 9 R U O l X I H U V

'LH� 6\QWKHVH� GHV� 5&0�9RUOlXIHUV� � � � J LQJ � Y RP � OLWHUD WXUE HN D QQWHQ� � 5��� � ��* D UQHU�

$ OGHK\G� � � D � D XV�
� �����

� GHU� QD F K� 0&., / / 23 � XQG� 7 $ < / 25

� �����
� GXUF K� HLQH� :LWWLJ �5HD N WLRQ� XQWHU

6WD QGD UGE HGLQJ XQJ HQ�GD V�9LQ\OR[ D ] ROLGLQ� � � �OLHIHUWH��'D ] X�Z XUGH�GXUF K�'HS URWRQLHUXQJ �Y RQ

0HWK\OWULS KHQ\OS KRVS KRQLXP E URP LG�P LW�.+ 0'6�LQ�7+ ) �HLQ�3 KRVS KRU\OLG�HU] HXJ W��GD V�QD F K

= XJ D E H� Y RQ� $ OGHK\G� � � D � LQ� � � � � � $ XVE HXWH� ] XP � J HZ � QVF KWHQ� 3 URGXN W� � � � UHD J LHUWH

� $ E E ��� � ��

$ E E ���� � � :LWWLJ �5HD N WLRQ�] XP �9LQ\OR[ D ] ROLGLQ�� � �

, P �QlF KVWHQ�6\QWKHVHVF KULWW�VROOWH�GD V�1�2�$ F HWRQLG� � � �XQWHU�VD XUHQ� % HGLQJ XQJ HQ� J HVS D OWHQ

Z HUGHQ��XP �VR�] XP �1�% RF �J HVF K� W] WHQ� $ P LQRD ON RKRO� � � � ] X� J HOD QJ HQ��'LHVH�7UD QVIRUP D WLRQ

Z XUGH� Y RQ� 0&. , / / 23 � XQG� 7 $ < / 25� P LW� $ P E HUO\VW� � � � + � , RQHQD XVWD XVF KHUKD U] � D OV� VD XUHP

.D WD O\VD WRU� LQ� HLQHP � 0HWKD QRO� :D VVHU�* HP LVF K� E HVF KULHE HQ�
� �����

� Z lKUHQG� :, 1 ./ ( 5� ] HLJ HQ

N RQQWH�� GD � � P D Q� P LW� S�7ROXROVXOIRQVlXUH� LQ� 0HWKD QRO� ] X� E HVVHUHQ� $ XVE HXWHQ� J HOD QJ W�
� ���	�

7D WVlF KOLF K� J HOD QJ � HV�� $ P LQRD ON RKRO� � � � D XI� E HLGHQ�:HJ HQ� ] X� HUKD OWHQ�� 8 QWHU�9HUZ HQGXQJ

Y RQ�S�7V2+ �N RQQWH�� � �LP �0XOWLJ UD P P P D � VWD E �LQ�� � �� �$ XVE HXWH�LVROLHUW�Z HUGHQ��� $ E E ��� � ��

$ E E ���� � � 6lXUH�N D WD O\VLHUWH�6S D OWXQJ �GHV�1�2�$ F HWRQLGV�� � �

1 D F KIROJ HQG� J D OW�HV��GHQ�1�% RF �J HVF K� W] WHQ� $ P LQRD ON RKRO� � � �LQ�GD V� F \F OLVF KH�&D UE D P D W� � �

] X� � E HUI� KUHQ�� 0&. , / / 23 � XQG� 7 $ < / 25� J HOD QJ � GLHVH� &\F OLVLHUXQJ � LQ� &+ 
 &O 
 � LQ� * HJ HQZ D UW

� �

7+ ) ��572 1 % RF

&+ 2

� � D

2 1 % RF
3 K � 3 &+ � % U��.+ 0'6

� � ��

� �

0H2+ ��57�2 1 % RF

S�7V2+ �� � � �P RO�� �

� �

+ 2 1 + % RF

� � ��



(UJHEQLVVH�XQG�'LVNXVVLRQ�,

6 HLW H�� �

YRQ�3K � 3& O � �
� �����

� Z l KU H QG �:,1. / ( 5 � G L H � J O H L F KH � 7 U D QV I RU P D W L RQ� L Q�%H Q] RO � X QW H U � 9 H U Z H QG X QJ

YRQ� 6 2& O � � E H V F KU H L E W �
� ���	�

� ,Q� X QV H U H Q� 9 H U V X F KH Q� ] H L J W H � V L F K�� G D � � G L H V H � 8 P V H W ] X QJ � L Q

* H J H QZ D U W � YRQ� 6 2& O � � Z H V H QW O L F K� H I I H N W L YH U � G X U F K] X I � KU H Q� L V W � X QG � L Q� � � � �� $ X V E H X W H � ] X P

J H Z � QV F KW H Q�2[ D ] RO L G L QRQ����I � KU W �� $ E E ��� � � �

$ E E � ��� � & \ F O L V L H U X QJ �] X �2[ D ] RO L G L QRQ����

$ QV F KO L H � H QG � V RO O W H �2[ D ] RO L G L QRQ���� G X U F K�1 � $ O N \ O L H U X QJ � P L W � � � ,RG KH [ � � � H Q� � �� � � L Q� G D V � I � U

G L H � 5 L QJ V F KO X � RO H I L QP H W D W KH V H � E H Q| W L J W H � ' L H Q� � � � � E H U I � KU W � Z H U G H Q�� ' D ] X � Z X U G H � ,RG L G � ��

QD F K� H L QH U � / L W H U D W X U YRU V F KU L I W � YRQ� %$ / ' :,1� HW � D O � � D X V � N RP P H U ] L H O O � H U Kl O W O L F KH P

� � +H [ H Q� � � RO � � �� � � KH U J H V W H O O W �
� �	
��

� ' L H � $ O N \ O L H U X QJ � YRQ� 2[ D ] RO L G L QRQ� ��� P L W � G L H V H P � ,RG L G

Z X U G H � E H U H L W V � YRQ� :,1. / ( 5 � HW � D O � � P L W � Q� %X W \ O O L W KL X P � D O V � %D V H � E H V F KU L H E H Q�
� ���	�

� ' L H

/ L W H U D W X U D X V E H X W H �I � U �G L H V H �5 H D N W L RQ�YRQ�� � ���N RQQW H �M H G RF K�QL F KW �U H S U RG X ] L H U W �Z H U G H Q��1D F K

' H S U RW RQL H U X QJ � YRQ� ��� P L W � Q� %X O L � L Q� 7 +) � E H L � - � � � & � X QG � D QV F KO L H � H QG H U � = X J D E H � YRQ

,RG L G ��� �O L H � �V L F K�G D V �J H Z � QV F KW H �' L H Q�L Q�QX U �� � ���$ X V E H X W H � L V RO L H U H Q��$ X F K�9 D U L D W L RQH Q�G H U

7 H P S H U D W X U �E H L �G H U � ' H S U RW RQL H U X QJ �RG H U �G H U �D QV F KO L H � H QG H Q�$ O N \ O L H U X QJ �P L W �,RG L G ��� �I � KU W H Q

] X � N H L QH U � 9 H U E H V V H U X QJ � G H U � $ X V E H X W H �� ' D J H J H Q� J H O D QJ � E H L � 9 H U Z H QG X QJ �YRQ�1D W U L X P K\ G U L G

L Q� ' 0 ) � D O V � %D V H � H L QH � J O D W W H � 8 P V H W ] X QJ � ] X � ' L H Q� � � � L Q� � � � �� $ X V E H X W H � X QG � V RP L W � G L H

' D U V W H O O X QJ �G L H V H V �5 L QJ V F KO X � RO H I L QP H W D W KH V H � 9 RU O l X I H U V �L Q�* U D P P P H QJ H Q�� $ E E ��� � � �

$ E E � ��� � 1 � $ O N \ O L H U X QJ �YRQ�2[ D ] RO L G L QRQ����

+2 +1
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.DSLWHO��

6 HLWH���

������ 5 L Q J V F K O X � R O H I L Q P H W D W K H V H � 6 W X G L H Q

'XUFK�6FUHHQLQJ�GHU�LQ�$EVFKQLWW�������YRUJHVWHOOWHQ�3UlNDWDO\VDWRUHQ�LQ�GHU�5&0�5HDNWLRQ

YRQ�'LHQ� � � �JDOW� HV�QXQ� � ( UNHQQWQLVVH� ] XU�XQWHUVFKLHGOLFKHQ� ( I I L] LHQ] � GLHVHU� . RP S OH[ H� EHL

GHU� +HUVWHOOXQJ� GHV� +H[ DK\GURD] RFLQULQJHV� ] X� JHZ LQQHQ�� $XI � GLHVH� :HLVH� VROOWHQ� GLH� LQ

0RGHOOVWXGLHQ� DQGHUHU� $UEHLWVJUXS S HQ� ] XU� 6\QWKHVH� GHV� DFKWJOLHGULJHQ� 5LQJHV� YRQ

0DQ] DP LQ� $� HU] LHOWHQ� 5HVXOWDWH
������� ���
	��
�����

GXUFK� 5&0� UHS URGX] LHUW� XQG� Z HQQ� P | JOLFK

YHUEHVVHUW� Z HUGHQ�� $OV� % H] XJVS XQNW� GLHQWH� GDEHL� GLH� $UEHLW� YRQ� :, 1. / ( 5 � � LQ� GHU� GLH

'DUVWHOOXQJ� YRQ� +H[ DK\GURD] RFLQ� � � D � DXV� 'LHQ� � � � XQWHU� 9 HUZ HQGXQJ� GHV� YRQ� *58 % % 6

HQWZ LFNHOWHQ� � NRP P HU] LHOO� HUKlOWOLFKHQ� 5XWKHQLXP EHQ] \OLGHQNRP S OH[ HV� � � E
� 	��
�

� LQ

� � �� �$XVEHXWH�EHVFKULHEHQ�Z LUG�� $EE���� � �
� �����

$ E E �� �� � 'DUVWHOOXQJ�GHV�ELF\FOLVFKHQ�+H[ DK\GURD] RFLQV�� � D �GXUFK�5&0�

'D] X� Z XUGH� ] XQlFKVW� YHUVXFKW� � GHQ� 5LQJVFKOX� � YRQ� 'LHQ� � � � ] X� &\FORRFWHQ� � � D � P LW

&DUEHQNRP S OH[ � � � E � ] X� UHS URGX] LHUHQ�� 7 DWVlFKOLFK� OLHI HUWH� GLH� 9 HUZ HQGXQJ� YRQ

3UlNDWDO\VDWRU� � � E � � �� � P RO�� � � LQ� VLHGHQGHP � &+ 	 &O 	 � LQQHUKDOE� YRQ� � � K� GDV� JHZ � QVFKWH

&\FOLVLHUXQJVS URGXNW�LQ�� � � � �$XVEHXWH�� 9 HUVXFKH�] XU�0LQLP LHUXQJ�GHU� . DWDO\VDWRUEHODGXQJ

] HLJWHQ� I HUQHU� � GD� � DXFK� P LW� QXU� �� P RO�� � GHV� 3UlNDWDO\VDWRUV� LQQHUKDOE� YRQ� � � K

9 HUELQGXQJ� � � D � LQ� � � � � �XQG�VRP LW�QDKH] X�JOHLFKHU�$XVEHXWH� ] XJlQJOLFK�LVW� � 6���� � � 7 DE����

( LQWUlJH���XQG��� �

1DFKGHP �VLFK�GLH�/ LWHUDWXUDXVEHXWH�VRP LW�JXW�UHS URGX] LHUHQ�OLH� � �VROOWH�DQVFKOLH� HQG�YHUVXFKW

Z HUGHQ� � GLHVHV� ( UJHEQLV� ] X� � EHUWUHI I HQ�� ( UI UHXOLFKHUZ HLVH� JHODQJ� HV� � GXUFK� 8 P VHW] XQJ� YRQ

'LHQ� � � � � � �� � � �0� � P LW�GHP �KLVWRULVFK�HUVWHQ�*UXEEV�&DUEHQNRP S OH[ � � � D
� 	����

� � �� � P RO�� � � LQ

VLHGHQGHP � &+ 	 &O 	 � LQQHUKDOE� YRQ� � � K� GDV� JHZ � QVFKWH� &\FOLVLHUXQJVS URGXNW� � � D � LQ

� � � � �$XVEHXWH� � 7 DE���� � ( LQWUDJ� � � � ] X� HUKDOWHQ��'LHV� HQWVS ULFKW�HLQHU� OHLFKWHQ� 9 HUEHVVHUXQJ

GHU�$XVEHXWH�EHL�HWZ DV�OlQJHUHU�5HDNWLRQV] HLW�

1

2 2

+
1

+

2 2

� �

&+� &O � � �� � � &

� � D

5&0�. DW�
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$XFK�GHU�HLQNHUQLJH�3KHQ\OLQGHQ\OLGHQNRPSOH[���D

� ����������	
] HLJW H� Y HUJOHLFKE D UH�$NW LY LW l W � � 6 R

OLHI HUW H� 5 & 0 � Y RQ� ' LHQ� � � � LQ� V LHGHQGHP� & + � & O � �PLW ���D� � � � �PRO� � � � � � � � � � 0 � � QD FK� � �K� LQ

� � � � � $XV E HXW H� GD V � JHZ � QV FKW H� 0 HW D W KHV HSURGXNW � � � D� � XQG� D XFK� LQ� * HJHQZ D UW � Y RQ� QXU

� �PRO� � �GHV �3Ul ND W D O\V D W RUV � Z D U� % LF\FOXV � � � D�QD FK� � �K� LQ� � � � � �$XV E HXW H� LV ROLHUE D U� � V LHKH

7 D E � �� � �( LQW Ul JH�� �XQG�� � �

' LH� 9 HUZ HQGXQJ� GHV � KRPRE LPHW D OOLV FKHQ� 5 XW KHQLXPNRPSOH[HV � ��E

� �����
����	
� � � � � PRO� � �

HUOD XE W H� GD JHJHQ� E HL� D QV RQV W HQ� JOHLFKHQ� % HGLQJXQJHQ� V FKRQ� QD FK� QXU� HLQHU� 6 W XQGH

5 HD NW LRQV ] HLW �GLH� , V ROLHUXQJ� Y RQ� & \FORRFW HQ� � � D�LQ� � � � � �$XV E HXW H� � Z D V �GLH�HUZ D UW HW H�OHLFKW

HUK| KW H� $NW LY LW l W � GLHV HV � . RPSOH[HV � ] HLJW � � $OOHUGLQJV � Z D U� GLH� 5 HD NW LRQ� E HL� JHULQJHUHU

. D W D O\V D W RUE HOD GXQJ� � � �PRO� � � �HUV W �QD FK� � � �K� D E JHV FKORV V HQ� � Z D V �P| JOLFKHUZ HLV H�GXUFK�GLH

JHULQJH� 6 W D E LOLW l W � GLHV HV � . D W D O\V D W RUV � LQ� / | V XQJ� ] X� HUNOl UHQ� LV W � � V LHKH� 7 D E � � � � � ( LQW Ul JH� �

XQG�� � �

% HL� GHU� 8 PV HW ] XQJ� Y RQ� ' LHQ� � � � LQ� * HJHQZ D UW � Y RQ� � � PRO� � � GHV � 1 � KHW HURF\FOLV FKHQ

5 XW KHQLXPFD UE HQNRPSOH[HV � �� D

� ����� ��
�	
� l X� HUW H� V LFK� GLH� JU| � HUH� $NW LY LW l W � GLHV HV

3Ul ND W D O\V D W RUV � ] Z D U� LQ� HLQHU� JHULQJHUHQ� E HQ| W LJW HQ� . D W D O\V D W RUE HOD GXQJ� � � � PRO� � � � � I � KUW H

M HGRFK� D XFK� ] XU� % LOGXQJ� Y RQ� LV RPHUHQ� 1 HE HQSURGXNW HQ� � Z D V � GLH� QLHGULJHUH� $XV E HXW H� D Q

+ H[D K\GUD ] RFLQ�� � D�Y RQ�QXU�� � �� �HUNOl UW �� 7 D E � �� � �( LQW UD J�� � �

' HU� E HV RQGHUV � E HQXW ] HUI UHXQGOLFKH� � LQ� VLW X� JHQHULHUE D UH� � SKRW RO\W LV FK� ] X� D NW LY LHUHQGH

3Ul ND W D O\V D W RU� � � � GD JHJHQ� ] HLJW H� V LFK� GXUFKD XV � NRQNXUUHQ] I l KLJ� PLW � GHQ

6 W D QGD UGND W D O\V D W RUHQ� �� D� XQG� �� E � � Z LH� GLH� % LOGXQJ� GHV � JHZ � QV FKW HQ� 5 & 0 � 3URGXNW HV � LQ

* HJHQZ D UW � Y RQ� � � � � � � � PRO� � � � � LQ� � � � � � $XV E HXW H� E HOHJW � � $OOHUGLQJV � LV W � KLHU� GLH� Ol QJHUH

5 HD NW LRQV ] HLW � Y RQ� � � � K� ] X� E HD FKW HQ� � ' HU� 9 HUV XFK� �GLH� . D W D O\V D W RUE HOD GXQJ� D XI � � �PRO� � � ] X

UHGX] LHUHQ� � I � KUW H� ] X� HLQHU�GHXW OLFKHQ�$E QD KPH�GHU�$XV E HXW H� D XI � � � � � � � E HL� JOHLFK] HLW LJHP

$QV W LHJ�GHU�5 HD NW LRQV ] HLW �D XI �� � �K�� 7 D E � �� � �( LQW Ul JH�� �XQG�� � � �

' LH� ND W LRQLV FKHQ� $OOHQ\OLGHQNRPSOH[H� � � � V FKOLH� OLFK� HUZ LHV HQ� V LFK� E HL� GHU� 5 & 0 � 5 HD NW LRQ

Y RQ� ' LHQ� � � � ] X� & \FORRFW HQ� � � D� GHQ� 6 W D QGD UGND W D O\V D W RUHQ� �� D� XQG� �� E � QLFKW � HE HQE � UW LJ�

6 HOE V W � QD FK� HLQLJHQ� 2 SW LPLHUXQJV Y HUV XFKHQ� JHOD QJ� GHU� JHZ � QV FKW H� 5 LQJV FKOX� � E HL

9 HUZ HQGXQJ� Y RQ� � � D� � � � �PRO� � � � � HUV W � QD FK� � � 7 D JHQ� 5 HD NW LRQV ] HLW �PLW �QXU� � � � � �$XV E HXW H

� 7 D E � �� � �( LQW UD J�� � � �
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6HLW H�� �

$X�HU� GXUFK� :DKO� GHV� RSWLPDOHQ� 3UlNDWDO\VDWRUV� NDQQ� GLH� $XVEHXWH� HLQHU� 5&0�5HDNWLRQ

] XPHLVW�DXFK�GXUFK�GLH� . RQ] HQWUDWLRQVY HUKlOWQLVVH�EHHLQI OX�W� Z HUGHQ�� 8 UVDFKH�KLHUI � U�LVW�GLH

LQKlUHQWH� . RQNXUUHQ] � ] Z LVFKHQ� 5LQJ VFKOX�PHWDWKHVH� XQG� ' LHQ�0HWDWKHVH�3RO\PHULVDWLRQ

� DF\FOLF�GLHQH�PHWDWKHVLV�SRO\PHUL] DWLRQ� �$' 0( 7 � �� VLHKH�$EVFKQLWW�� �� �� � �$EE��� � �
�������

' DKHU�VROOWH� J HSU� I W� Z HUGHQ� �RE�GXUFK�NRQWLQXLHUOLFKHV� J OHLFK] HLWLJ HV� = XWURSI HQ�HLQHU� / | VXQJ

GHV� ' LHQV� ��� LQ� &+ � &O � � XQG� HLQHU� / | VXQJ � GHV� 3UlNDWDO\VDWRUV� LQ� &+ � &O � � DXV� ] Z HL

7 URSI WULFKWHUQ� ] X� VLHGHQGHP� &+ � &O � � � EHU� HLQH� = HLWVSDQQH� Y RQ� � � � K� HLQH� 9 HUEHVVHUXQJ � GHU

$XVEHXWH� DQ� 5&0�3URGXNW� �� D � P| J OLFK� LVW�� 7 DWVlFKOLFK� J HODQJ � VR� XQWHU� 9 HUZ HQGXQJ � Y RQ

3UlNDWDO\VDWRU� � �E � GLH� ' DUVWHOOXQJ � GHV� + H[ DK\GURD] RFLQV� �� D � LQ� � � � � � $XVEHXWH� LP

* UDPPPD�VWDE��$XFK� Z HQQ�GLHV�QLFKW�H[ SOL] LW� � EHUSU� I W� Z XUGH� � LVW� GDY RQ� DXV] XJ HKHQ� � GD�

HLQH�lKQOLFKH�9 HUEHVVHUXQJ �GHU�$XVEHXWH�XQWHU�GHQ�J OHLFKHQ�5HDNWLRQVEHGLQJ XQJ HQ�DXFK�PLW

GHQ�EHL�GHQ� Y RUKHULJ HQ� 9 HUVXFKHQ�lKQOLFK�HI I L] LHQWHQ�3UlNDWDO\VDWRUHQ� � �D � � � � D �XQG� � � E � ] X

EHREDFKWHQ�Z lUH�

, P� $QVFKOX�� Z XUGH� GXUFK� GLHVHOEH� 6 \QWKHVHVHT XHQ] � DXVJ HKHQG� Y RQ� � 6� �� - � �* DUQHU�

$OGHK\G��� E �DXFK�GDV� ] X� % LF\FOXV��� D �HQDQWLRPHUH� + H[ DK\GURD] RFLQ��� E �GDUJ HVWHOOW�� ' LHV

HUP| J OLFKWH� HV� � PLWWHOV� DQDO\WLVFKHU� * &� DQ� FKLUDOHU� 3KDVH� GLH� ( QDQWLRPHUHQUHLQKHLW� Y RQ

9 HUELQGXQJ ��� D �GXUFK�9 HUJ OHLFK�PLW�GHP�DXV�GHQ�EHLGHQ�% LF\FOHQ��� D �XQG��� E �KHUJ HVWHOOWHQ

5DFHPDW�QDFK] XZ HLVHQ�

= XVDPPHQI DVVHQG� NRQQWH� VRPLW� J H] HLJ W� Z HUGHQ� � GD�� PLW� GHQ� EHLGHQ� * UXEEV�

. DWDO\VDWRUHQ� � �D �XQG� � �E �VRZ LH�GHQ�EHLGHQ�3KHQ\OLQGHQ\OLGHQNRPSOH[ HQ� � � D �XQG� � � E �XQG

GHP�� � �( OHNWURQHQNRPSOH[ � � ��HLQH�5HLKH�Y RQ�. RPSOH[ HQ�] XU� 9 HUI � J XQJ �VWHKHQ� � Z HOFKH�GLH

&\FOLVLHUXQJ � Y RQ� ' LHQ� ��� ] XP� ELF\FOLVFKHQ� 3URGXNW� �� D � LQ� Y HUJ OHLFKEDU� J XWHQ� $XVEHXWHQ

EHZ LUNHQ�� % HL� GHU� * HVFKZ LQGLJ NHLW� � PLW� GHU� GLHVH� 7 UDQVI RUPDWLRQ� HUI ROJ W� � VLQG� M HGRFK

GHXWOLFKH�8 QWHUVFKLHGH�] Z LVFKHQ�GHQ�HLQ] HOQHQ�. DWDO\VDWRUV\VWHPHQ�] X�HUNHQQHQ��+ LHU�] HLJ WH

VLFK� � GD�� 3UlNDWDO\VDWRU� � � D � GLH� 5HDNWLRQ� DP� VFKQHOOVWHQ� NDWDO\VLHUW� � J HI ROJ W� Y RP

ELPHWDOOLVFKHQ�3KHQ\OLQGHQ\OLGHQNRPSOH[ � � � E �� ' HXWOLFK�OlQJ HUH�5HDNWLRQV] HLWHQ� ] HLJ WHQ�GHU

LQ� VLW X� J HQHULHUEDUH� � SKRWRO\WLVFK� ] X� DNWLY LHUHQGH� . RPSOH[ � � �� XQG� GLH� NDWLRQLVFKHQ

$OOHQ\OLGHQNRPSOH[ H� � � D �XQG� � � E �� ) HUQHU� J HODQJ � GXUFK� 2 SWLPLHUXQJ �GHU�5HDNWLRQVI � KUXQJ

HLQH� VLJ QLI LNDQWH� 9 HUEHVVHUXQJ � GHU� LQ� GHU� / LWHUDWXU� EHULFKWHWHQ� $XVEHXWH� I � U� GLHVH

5LQJ VFKOX�ROHI LQPHWDWKHVH�DXI � � � � � �� ' LHVH�$XVEHXWH� LVW�XPVR�EHPHUNHQVZ HUWHU� � DOV� J HUDGH
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GLH� +HUVWHOOXQJ� PLWWOHUHU� 5LQJH� RIW� VFKZLHULJ� LVW�
� �����

� GD � GLH� KRKH� 5LQJVS D QQXQJ� D FKW� � E LV

HOIJOLHGULJHU� 5LQJH� HLQH� VWD UN H� 7 ULHE N UD IW� I� U� GLH� 520 � RGHU� GLH� 520 3 � OLHIHUW� � VLHKH

$ E VFKQLWW�� �� �� ��$ E E ��� � �
� ���

6 RPLW�VROOWHQ� D XFK�I� U�GLH�HLJHQWOLFKHQ� 9 HUVXFKH� ] XU� 7 RWD OV\ QWKHVH� Y RQ�1D N D GRPD ULQ� $ �PLW

GHQ� RE HQ� JHQD QQWHQ� 3 Ul N D WD O\ VD WRUHQ� JHHLJQHWH� : HUN ] HXJH� ] XP� $ XIE D X� GHV� D FKWJOLHGULJHQ

5LQJHV�GLHVHV�= LHOPROHN � OV�] XU�9 HUI� JXQJ�VWHKHQ�

������ $ E V F K O X � � G H U � 6 \ Q W K H V H � G H U � + H [ D K \ G U R D ] R F L Q � 0 R G H O O Y H U E L Q G X Q J

= XU� % HHQGLJXQJ� GHU� 6 \ QWKHVH� Y RQ� 9 HUE LQGXQJ� � �� JD OW� HV�� ] XQl FKVW� GD V� E LF\ FOLVFKH� 5& 0 �

3 URGXN W� � � D � LQ�GHQ�1 � ) RUP\ OD PLQRD ON RKRO� � � � ] X� � E HUI� KUHQ�� ' D ] X� VFKLHQHQ� ] XQl FKVW� ] ZHL

6 \ QWKHVHZHJH� GHQN E D U�� ' LH� HLQH� 9 D ULD QWH� VD K� GLH� GLUHN WH� ' D UVWHOOXQJ� Y RQ� 9 HUE LQGXQJ� � �

GXUFK�5HGXN WLRQ�GHV�F\ FOLVFKHQ� & D UE D PD WV� � � D � Y RU�
� �����

� , P� D QGHUHQ� ) D OO� VROOWH�GD V� F\ FOLVFKH

8 UHWKD Q� �� � XQWHU� E D VLVFKHQ� % HGLQJXQJHQ� JH| IIQHW� XQG� GHU� HQWVWHKHQGH� $ PLQRD ON RKRO� � �

VHOHN WLY �1 � IRUP\ OLHUW�ZHUGHQ�
� �
	��

% HL� GHU� 5HGXN WLRQ� Y RQ� & D UE D PD W� � � D � ZXUGH� WURW] � ] D KOUHLFKHU� 9 HUVXFKH� PLW� Y HUVFKLHGHQHQ

5HGXN WLRQVPLWWHO� QLFKW� GHU� JHZ� QVFKWH� 1 � ) RUP\ OD PLQRD ON RKRO� � � � HUKD OWHQ�� VRQGHUQ� HV� ILHO

VWHWV�$ PLQRD ON RKRO�� � �D OV�+D XS WS URGXN W�D Q�

$ E E �� �� � ' D UVWHOOXQJ�GHV�1 � ) RUP\ OD PLQRD ON RKROV�� � �

+& 220 H
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2 2
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$OV� ZHVHQWOLFK� HIIL]LHQWHUHU� =XJDQJ� ]X� $PLQRDONRKRO� ��� HUZLHV� VLFK� DOOHUG LQJV� G LH

E DVLVFKH� g IIQXQJ� G HV� F\ FOLVFKHQ� 8 UHWKDQV� � � D � PLW� .2+� LQ� HLQHP� / | VXQJVPLWWHOJHPLVFK

DXV� � � � � ' LR[ DQ� XQG � ( WKDQRODPLQ� E HL� 5 � FNIOX� WHPS HUDWXU� � 8 QWHU� G LHVHQ� E HUHLWV� Y RQ

.12& +( / � HW � D O � � Y HUZHQG HWHQ� 5 HDNWLRQVE HG LQJXQJHQ� ]XU� h E HUI� KUXQJ� Y RQ� F\ FOLVFKHQ

& DUE DPDWHQ� LQ� $PLQRDONRKROH
� �����

JHODQJ� HV� � QDFK� DQVFKOLH� HQG HU� VHOHNWLY HU

1 � ) RUP\ OLHUXQJ
� �����
� Y RQ� 9 HUE LQG XQJ����PLW�HLQHP�h E HUVFKX� �DQ�$PHLVHQVl XUHPHWK\ OHVWHU�LQ

VLHG HQG HP� 0 HWKDQRO� G HQ� JHZ� QVFKWHQ� 1 � ) RUP\ ODPLQRDONRKRO� �� � LQ� � � � � � $XVE HXWH� ]X

LVROLHUHQ�� $E E � �� � � �

=XU� % HHQG LJXQJ� G HU� 6 \ QWKHVH� G HV� 0 RG HOOE DXVWHLQV� � � � VROOWH� G LH� +\ G UR[ \ JUXS S H� Y RQ

9 HUE LQG XQJ� �� � LQ� HLQH� JXWH� $E JDQJVJUXS S H� � E HUI� KUW� ZHUG HQ� � XP� VR� G LH� 0 | JOLFKNHLW� ]X

JHZLQQHQ� � +H[ DK\ G URD]RFLQ� � � � PLW� G HP� QRFK� ]X� V\ QWKHWLVLHUHQG HQ� ]ZHLWHQ� 0 RG HOO�

E DXVWHLQ� � � D � G XUFK� QXFOHRS KLOH� 6 XE VWLWXWLRQ� ]X� Y HUNQ� S IHQ� � ' LHVH� Y HUPHLQWOLFK� HLQIDFKH

7 UDQVIRUPDWLRQ�HLQHV�$ONRKROV�LQ�HLQ�$ON\ OLRG LG � � � E URPLG �RG HU� � WULIODW�HUZLHV�VLFK� M HG RFK�DOV

ZHVHQWOLFK�NRPS OH[ HU�DOV�HUZDUWHW� �G D�VLFK�+H[ DK\ G URD]RFLQ� � � �� ;� �% U� � , � �27 I� �VHKU�LQVWDE LO

]HLJWH�XQG �]XPHLVW�VS RQWDQ�]XP�NRQM XJLHUWHQ� ' LHQ��� �HOLPLQLHUWH� �1XU� G LH� Y RQ�+$11( 6 6 , $1

E HVFKULHE HQH� 9 HUZHQG XQJ� Y RQ� 2[ DO\ OFKORULG � XQG � ' 0 ) � LQ� & + � & O � � ]XU� h E HUI� KUXQJ� Y RQ

$ONRKROHQ� LQ�$ON\ OFKORULG H
� �
	��
� HUODXE WH� ]XPLQG HVW� G LH� , VROLHUXQJ� Y RQ� & KORULG � � � D � LQ� � � � �

$XVE HXWH�� $E E � �� � � �

$ E E � � � � � 9 HUVXFKH� ]XU� h E HUI� KUXQJ� G HU� +\ G UR[ \ JUXS S H� Y RQ� $ONRKRO� ��� LQ� HLQH� JXWH

$E JDQJVJUXS S H�
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.DSLWHO��

6 HLWH�� �

$OOHUGLQJV� ]HLJWHQ� 7HVWYHUVXFKH� PLW� GHSURWRQLHUWHP� 0DORQVlXUHGLHWK\OHVWHU�� GD�� DXIJUXQG

GHU� ( OLPLQLHUXQJVDQIlOOLJN HLW� YRQ� & KORULG� ��D� HLQH� 9 HUN Q� SIXQJ� GLHVHV� + H[ DK\GURD]RFLQV

PLW�0RGHOOE DXVWHLQ��� D�� E HU�HLQH�QXFOHRSKLOH�6 XE VWLWXWLRQ�QLFKW�P| JOLFK�VHLQ�Z � UGH��,QVRIHUQ

HUVFKLHQ� HLQ� VSlWHUHU� 9 HUVXFK�GHU�7RWDOV\QWKHVH�YRQ� 1 DN DGRPDULQ�$�DXVJHKHQG�YRQ�GLHVHQ

E HLGHQ�0RGHOOE DXVWHLQHQ�DXVJHVFKORVVHQ�

� � � � � ' DU V W H O O X Q J � Y R Q � 5 L Q J DQ DO R J D� ] X P � E L F \ F O L V F K H Q � + H [ DK \ G U R D] R F L Q

1 DFKGHP� HV� LQ� GHQ� 6 WXGLHQ� ]XU� 6 \QWKHVH� GHU� + H[ DK\GURD]RFLQ� 0RGHOOYHUE LQGXQJ� ��

JHOXQJHQ� Z DU�� GLH� ( LJQXQJ� GHU� 5 & 0� 5 HDN WLRQ� ]XP� $XIE DX� GHV� DFKWJOLHGULJHQ� 5 LQJHV� LQ

1 DN DGRPDULQ� $� QDFK]XZ HLVHQ�� VROOWH� QXQ� JH]HLJW� Z HUGHQ�� GD�� GLHVHU� = XJDQJ� DXFK� HUODXE W�

DXI�HLQIDFKH� : HLVH� 6 WUXN WXUSDUDPHWHU� Z LH� HWZ D� GLH� * U| �H�RGHU�GHQ� * UDG�GHU� 9 HU]Z HLJXQJ

GLHVHV� 5 LQJHV�]X�YDULLHUHQ�� ' LHV� N | QQWH� I� U�HLQH�HWZ DLJH� ( UVWHOOXQJ�YRQ� 6 WUXN WXU� $N WLYLWlWV�

% H]LHKXQJHQ�YRQ�% HGHXWXQJ�VHLQ�

+ LHU]X� PX�WHQ� ]XQlFKVW� ]Z HL� ROHILQLVFKH� ,RGLGH� PLW� 0HWK\OVXE VWLWXHQWHQ� DQ� GHU

' RSSHOE LQGXQJ�GDUJHVWHOOW� Z HUGHQ��,RGLG� � � � Z XUGH�DXV� � � & KORU� � � SHQWDQRQ�LQ�]Z HL� 6 FKULWWHQ

GXUFK� : LWWLJ� � XQG� DQVFKOLH�HQGH� ) LQN HOVWHLQUHDN WLRQ� HUKDOWHQ�
� �����

' DV� KRPRORJH ,RGLG� � �

N RQQWH�GXUFK�8 PVHW]XQJ�YRQ�� � 0HWK\ODOO\OPDJQHVLXPFKORULG�PLW�2[ HWDQ�]XP�$ON RKRO� � �
� �����

XQG� DQVFKOLH�HQGH� 5 HDN WLRQ� PLW� 7ULSKHQ\OSKRVSKLQ�� ,PLGD]RO� XQG� ,RG� GDUJHVWHOOW� Z HUGHQ

� $E E ��� � � �

$ E E � � �� � 6 \QWKHVH�GHU�,RGLGH�� � �XQG�� � �

� � ��
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(UJHEQLVVH�XQG�'LVNXVVLRQ�,

6 HLW H�� �

$QVFKOLH�HQG� ZXUGH� 2[D]ROLGLQRQ� ��� DQDORJ � ]XU� ' DUVW HOOXQJ � Y RQ� ' LHQ� � � � GXUFK

1 � $ON \ OLHUXQJ � P LW � GHQ� E HLGHQ� , RGLGHQ� �� � XQG� � � � LQ� GLH� HQW VS UHFKHQGHQ� ' LHQH� � �� XQG� � �

� E HUI � KUW ��' LHV�J HODQJ �QDFK�' HS URW RQLHUXQJ �Y RQ����P LW �1D+�LQ�' 0 ) �E HL�� � & �XQG�= XJ DE H�GHV

M HZHLOLJ HQ�, RGLGV�LQ�� � �� �E ]Z��� � �� �$XVE HXW H�� $E E ��� � � �

$ E E � � � �� ' DUVW HOOXQJ �GHU�5LQJ VFKOX�ROHI LQP HW DW KHVH� 9 RUOl XI HU�� ��XQG�� � �

' LH�HUKDOW HQHQ�' LHQH� � ��XQG� � � �ZXUGHQ�P LW �GHQ�3 Ul N DW DO\ VDW RUHQ� � � E �XQG� � � D �XP J HVHW ]W � �GLH

VLFK� LQ� GHU� LQW HQVLY � VW XGLHUW HQ� 5& 0 � 5HDN W LRQ� Y RQ� ' LHQ� � � � DOV� DP � HI I HN W LY VW HQ� HUZLHVHQ

KDW W HQ��' DE HL�]HLJ W H�VLFK� �GD��GHU�5LQJ VFKOX��Y RQ�' LHQ� � ��]XP �VLHE HQJ OLHGULJ HQ�5LQJ �VRZRKO

Y RP � * UXE E V� Ä 6 W DQGDUGN RP S OH[³ � � � E � DOV� DXFK� Y RP � HLQN HUQLJ HQ� 3 KHQ\ OLQGHQ\ OLGHQ�

N RP S OH[� � � D �LQ�LQ�VHKU�J XW HQ�$XVE HXW HQ�Y RQ�� � � � � E ]Z��� � � � � E HZLUN W �ZLUG�� 7 DE �� � � � ( LQW Ul J H

� �XQG�� � �

' DJ HJ HQ� ZDU� E HL� GHU� 5& 0 � 5HDN W LRQ� Y RQ� ' LHQ� � � � ZHGHU� LQ� * HJ HQZDUW � Y RQ

3 Ul N DW DO\ VDW RU� � � E � QRFK� P LW � . RP S OH[� � � D � GDV� J HZ� QVFKW H� 0 HW DW KHVHS URGXN W � � �� ]X

GHW HN W LHUHQ� � 7 DE �� � � � ( LQW Ul J H� � � XQG� � � �� ' LHV� XQW HUVW UHLFKW � GLH� E HUHLW V� E HN DQQW HQ

6 FKZLHULJ N HLW HQ� GHU� * UXE E V� 3 Ul N DW DO\ VDW RUHQ� XQG� LKUHU� ' HULY DW H� E HLP � $XI E DX� W UL� � RGHU

W HW UDVXE VW LW XLHUW HU�' RS S HO� E LQGXQJ HQ�GXUFK�5& 0 �

( LQLJ H� % HLVS LHOH� DXV� GHU� M � QJ HUHQ� / LW HUDW XU� ]HLJ HQ� M HGRFK� � GD�� 5XW KHQLXP N RP S OH[H� P LW

1+& � / LJ DQGHQ� HUODXE HQ� � GLHVHV� 3 URE OHP � ]X� O| VHQ�
� ���������	�	��
�

�

� 7 DW Vl FKOLFK� OLH�� VLFK� & \ FOR�

DON HQ� � �� GXUFK� 8 P VHW ]XQJ � Y RQ� ' LHQ� � � � LQ� * HJ HQZDUW � Y RQ� . RP S OH[� � � D � QDFK� � � � K� LQ

VLHGHQGHP �& + � & O � �LQ�� � �� �$XVE HXW H�LVROLHUHQ�� 7 DE ��� � �( LQW UDJ �� � �

6 RP LW � J HODQJ �DXVJ HKHQG� Y RQ�2[D]ROLGLQRQ���� LQ� M HZHLOV�]ZHL� 6 FKULW W HQ�GLH� 6 \ QW KHVH�]ZHLHU

$QDORJ D� Y RQ� % LF\ FOXV� � � D � � GLH� VLFK� LP � ) DOOH� Y RQ� 9 HUE LQGXQJ � � �� GXUFK� HLQH� ]XVl W ]OLFKH
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.DSLWHO��

6 HLWH�� �

0HWK\OJUXSSH�DQ�GHU�'RSSHOELQGXQJ�XQG� LP�)DOOH�YRQ���� I HUQHU�GXUF K�GLH�XQWHUV F KLHGOLF KH

5 LQJJU| � H�YRQ�+H[ DK\GURD] RF LQ���D �XQWHUV F KHLGHQ� �'LHV � LOOXV WULHUW� GHQ� I OH[ LEOHQ� & KDUDN WHU

GLHV HV � = XJDQJV � ] XP� ( � 5 LQJ� YRQ� 1DN DGRPDULQ� $ � GXUF K� 5 & 0� � GHU� DXI � HLQI DF KH� : HLV H� GLH

9 DULDWLRQ�YRQ�6 WUXN WXUSDUDPHWHUQ�HUODXEW�

1U� 3 Ul N DWDO\V DWRU PRO� � 3 URGXN W $ XV EHXWH�> � @

� � �E �� � �

� � � D �� � �

� � �E �� ²

� � � D �� ²

� � � D �� � �

7 D E � �� � � 'DUV WHOOXQJ� YRQ� 5 LQJDQDORJD� GHU� ELF \F OLV F KHQ� +H[ DK\GURD] RF LQ�

0RGHOOYHUELQGXQJ���D �GXUF K�5 & 0�PLW�YHUV F KLHGHQHQ�3 Ul N DWDO\V DWRUHQ�

1

2 2
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+

1
+
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(UJHEQLVVH�XQG�'LVNXVVLRQ�,

6 HLW H�� �

���� 0 R G H O O V W X G L H � ] X U � 6 \ Q W K H V H � G H V � P D N U R F \ F O L V F K H Q

5 L Q J H V �) �L P �1 D N D G R P D U L Q �$

����� � 5 H W U R V \ Q W K H V H �G H U �P D N U R F \ F O L V F K H Q �0 R G H O O Y H U E L Q G X Q J

,Q� GLHVHU� 0RGHOOVWXGLH� VROOWH� GLH� $QZHQGEDUNHLW� HLQHU� QHXDUWLJHQ� 5HDNWLRQVIROJH� DXV

5LQJVF K OX� DONLQP HWDWK HVH�� 5& $0� �XQG�DQVF K OLH� HQGHU�S DUWLHOOHU�5HGXNWLRQ�GHU�HQWVWHK HQGHQ

HQGRF \ F OLVF K HQ� ' UHLIDF K ELQGXQJ� ] XU�6\ QWK HVH�GHV� � � � JOLHGULJHQ�5LQJHV� LP �1DNDGRP DULQ�$

� EHUS U� IW�ZHUGHQ�� ) HUQHU�VROOWH�GLHVHU�QRF K �NDXP �VWXGLHUWH� = XJDQJ� ] X� P DNURF \ F OLVF K HQ� � =� �

$ONHQHQ� GHP � DOWHUQDWLY HQ� : HJ� GHU� ' DUVWHOOXQJ� GXUF K � NRQY HQWLRQHOOH

5LQJVF K OX� ROHILQP HWDWK HVH� � 5& 0� � JHJHQ� EHUJHVWHOOW� XQG� VR� DXI� VHLQH� ( IIL] LHQ] � JHS U� IW

ZHUGHQ�

0RGHOOIUDJP HQW� � �D � Ol � W� VLF K � � ZLH� VF K RQ� LQ� $EELOGXQJ� � � � � 6�� � � � � JH] HLJW� � UHWURV\ QWK HWLVF K

VRZRK O� DXI� ' LLQ� � � � DOV� DXF K � DXI� ' LHQ� � � � ] XU� F NI� K UHQ�� % HLGH� 9 HUELQGXQJHQ� EHVLW] HQ� DOV

] HQWUDOH� 6WUXNWXUHLQK HLW� HLQ� � � � � GLVXEVWLWXLHUWHV� ) XUDQ� � HLQ� 6XEVWLWXWLRQVP XVWHU� � GDV� P LW� GHQ

NODVVLVF K HQ�6WUDWHJLHQ�] XU�+ HUVWHOOXQJ�Y RQ�) XUDQHQ�QXU�VF K ZHU�] XJl QJOLF K �LVW�
� �����

$ E E ����� . RQ] HS W�] XU�6\ QWK HVH�Y RQ�+ HWHURF \ F OHQ�DXVJHK HQG�Y RQ�6XOIRQLXP VDO] �� � �

( UVW�N� U] OLF K � JHODQJ� HV� M HGRF K � LQ�XQVHUHP �$UEHLWVNUHLV� � HLQ�QHXDUWLJHV�6\ QWK HVHNRQ] HS W� ] XU

' DUVWHOOXQJ�GHUDUW� VXEVWLWXLHUWHU� ) XUDQH�XQG� 3 \ UUROH�XQWHU� $QZHQGXQJ� HLQHV� K RF K VHOHNWLY HQ

3 G�� � � �� NDW�� � ��5
�
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.DSLWHO��

6 HLWH�� �

SDOODGLXP�NDWDO\VLHUWHQ� 6FKO�VVHOVFKULWWHV� DXVJHKHQG� YRP� IXQNWLRQDOLVLHUWHQ� 6XOIRQLXP�

VDO] ���� ] X�HWDE OLHUHQ� � $ E E �� � � � �
� ����������	

� ' HU�1XW] HQ�GLHVHU�QHXDUWLJHQ�6\QWKHVHVWUDWHJLH�NRQQWH

E HUHLWV�GXUFK�GLH� ' DUVWHOOXQJ�HLQLJHU�SKDUPDNRORJLVFK� LQWHUHVVDQWHU�1DWXUVWRIIH�YHUGHXWOLFKW

Z HUGHQ�

h E HUWUl JW� PDQ� GDV� . RQ] HSW� DXI� GLH� UHWURV\QWKHWLVFKH� % HWUDFKWXQJ� GHU� � � � �GLVXE VWLWXLHUWHQ

) XUDQH� � � �XQG� � � � �VR�ODVVHQ�VLFK�GLHVH�DXI�GLH�DOO\OLVFKHQ� $ ONRKROH��� �XQG��� � ] XU�FNI�KUHQ�

' HUHQ� $ PLGHLQKHLW� VROOWH� M HZ HLOV� DXV� GHP� HQWVSUHFKHQGHQ� $ PLQ� XQG� GHQ� 0 HWK\OHVWHUQ� ��

XQG� � � � ] XJl QJOLFK� VHLQ�� ' XUFK� 7 VXM L�7 URVW�5HDNWLRQ
� 
����

���	

� PLW� � 3 KHQ\OVXOIRQ\O� �

HVVLJVl XUHPHWK\OHVWHU� P�� WHQ� GLHVH� 9 HUE LQGXQJHQ� DXV� GHQ� 9 LQ\OR[ LUDQHQ
� 
���	
� � � � XQG� � �

GDUVWHOOE DU� VHLQ� � Z HOFKH� PLWWHOV� 6FKZ HIHO\OLG�. RQGHQVDWLRQ� DXV� GHP� IXQNWLRQDOLVLHUWHQ

6XOIRQLXPVDO] ����XQG�GHQ�HQWVSUHFKHQGHQ�$ OGHK\GHQ�HUKl OWOLFK�VHLQ�VROOWHQ�� $ E E ��� � �

$ E E � �� � � 5HWURV\QWKHWLVFKH�% HWUDFKWXQJ�GHU�PDNURF\FOLVFKHQ�0 RGHOOYHUE LQGXQJ�� � D �

+
1

2

2
62 � 3 K

5

& & &+�

+& &+�

& & &+�

+& &+�

5
1
+

2

62 � 3 K

2+

27 +3

5

� �

& & &+�

+& &+�

0 H2

2

62 � 3 K

27 % 6

27 +3

5

7 % 62
5

2

� �

5� �

� �

��

& & &+�

+& &+�

��

��

5� �

7 % 62 6

5� �

� �

� �5� �

% ) �

��

5
1

2

2
62 � 3 K

+

� � D



(UJHEQLVVH�XQG�'LVNXVVLRQ�,

6 HLW H�� �

����� 6 \ Q W K H V H � G H V � 5 L Q J V F K O X � D O N L Q P H W D W K H V H � 9 R U O l X I H U V

'LH� 6\QWKHVH� GHV� 5&$0�9RUOlXIHUV� � � � J HKW� Y RQ� $OGHK\G� � � � D XV�� = X� GHVVHQ� 'D UVWHOOXQJ

Z XUGH� GXUF K� 9D ULD WLRQ� HLQHU� / LWHUD WXUY RUVF KULIW
� �����

] XQlF KVW� N RP P HU] LHOO� HUKlOWOLF KHV

� �� � �% URP HWK\O� �� �� �GLR[ ROD Q� LQ� HLQHP � / | VXQJ VP LWWHOJ HP LVF K� D XV� 7 +) � XQG� '03 +� P LW

3 URS LQ\OOLWKLXP �XP J HVHW] W�XQG�VR�GD V�J HZ � QVF KWH�$ON \OLHUXQJ VS URGXN W� � ��LQ� � � � � �$XVE HXWH

HUKD OWHQ�� $QVF KOLH� HQGH� 6S D OWXQJ � GHU� F \F OLVF KHQ� $F HWD OVF KXW] J UXS S H� XQWHU� VD XUHQ

% HGLQJ XQJ HQ�OLHIHUWH�QD F K�� � �K�� �+H[ LQ�� �D O�� � � � �LQ�� � �� �$XVE HXWH�� $E E ��� � � �

$ E E �� �� � 6\QWKHVH�Y RQ�� �+H[ LQ�� �D O�� � � � �

'XUF K� 6F KZ HIHO\OLG�. RQGHQVD WLRQ� VROOWH� QXQ� D XV� GHP � OLWHUD WXUE HN D QQWHQ� IXQN WLRQD OLVLHUWHQ

$OO\OVXOIRQLXP VD O] � � �
� ���	���

� XQG� $OGHK\G� � � � GD V� 9LQ\OR[ LUD Q� � � � J HE LOGHW� Z HUGHQ�� ) � U

'HS URWRQLHUXQJ HQ� Y RQ� $OO\OVXOIRQLXP �6D O] HQ� ] X� GHQ� HQWVS UHF KHQGHQ� < OLGHQ� VLQG� QHE HQ

2UJ D QROLWKLXP �9HUE LQGXQJ HQ� XQWHU� D QGHUHP � D XF K� $ON D OLK\GULGH�� �K\GUR[ LGH� XQG� �VLOD ] LGH

HLQJ HVHW] W�Z RUGHQ�
� ��
��

�'D � M HGRF K�E HL�GHU�9HUZ HQGXQJ �QXF OHRS KLOHU� % D VHQ�] XU�'HS URWRQLHUXQJ

Y RQ� 6XOIRQLXP VD O] � � � � 1 HE HQUHD N WLRQHQ� ] X� HUZ D UWHQ� VLQG�� Z XUGH� GHP � VWD UN � E D VLVF KHQ�� D E HU

QXU� VF KZ D F K� QXF OHRS KLOHQ� 5HD J HQ] � W HUW ��% X/ L� GHU� 9RU] XJ � J HJ HE HQ�� 'D V� D XI� GLHVH� : HLVH

J HQHULHUWH� 6F KZ HIHO\OLG� Z XUGH� � D QVF KOLH� HQG� LQ� VLW X� P LW� $OGHK\G� � � � XP J HVHW] W� XQG

9LQ\OR[ LUD Q� � � � N RQQWH� VR� LQ� � � � � � $XVE HXWH� D OV� 'LD VWHUHRP HUHQJ HP LVF K� HUKD OWHQ� Z HUGHQ

� $E E ��� � � �

$ E E �� �� � 6\QWKHVH�GHV�9LQ\OR[ LUD QV� � � �

, P � QlF KVWHQ� 6\QWKHVHVF KULWW� VROOWH� 9LQ\OR[ LUD Q� � � � GXUF K� 7 VXM L�7 URVW�5HD N WLRQ
� ��
�� �����

� LQ� GHQ

IXQN WLRQD OLVLHUWHQ� $OO\OD ON RKRO� � � � � E HUI� KUW� Z HUGHQ�� 'LHVH� 5HD N WLRQ� Y HUOlXIW� P LW

% U 2
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2
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.DSLWHO��

6 HLWH�� �

9HUELQGXQJ� ��� QD F K � GHP � LQ� $ EELO GXQJ� � � � GD UJHV W HO O W HQ� 0 HF K D QLV P XV � � $ XI JUXQG� GHU

XQW HUV F K LHGO LF K HQ�5HD N W LY LW l W �GHU�EHLGHQ� D O O \ O LV F K HQ� $ XV W ULW W V JUXS S HQ� I LQGHW � ] XQl F K V W � V HO HN W LY

HLQH� S UR GXN W LY H� R [ LGD W LY H� $ GGLW LR Q� Y R Q�3G� � � � LQ�GD V � UHD N W LY HUH�9LQ\ O R [ LUD Q� V W D W W � � 7 ULHEN UD I W

GLHV HU� 5HD N W LR Q� LV W � GLH� ) UHLV HW ] XQJ� GHU� 5LQJV S D QQXQJ� GHV � 2[ LUD QV � � ' LH� ] Z HLW H� Z HQLJHU

UHD N W LY H� D O O \ O LV F K H� 3R V LW LR Q� Z LUG� GD EHL� QLF K W � D QJHJULI I HQ� � ' D V � D XI � GLHV H� : HLV H� JHQHULHUW H

$ O N R K R O D W LR Q�GHS UR W R QLHUW �GD V �3Ul QXF O HR S K LO � � V R �GD � �GLHV H� S D O O D GLXP � N D W D O \ V LHUW H�5HD N W LR Q�LQ

$ EZ HV HQK HLW � HLQHU� % D V H� GXUF K JHI � K UW � Z HUGHQ� N D QQ� � ' HU� $ QJULI I � GHV � V R � HUK D O W HQHQ

1 XF O HR S K LO V �D Q�GHQ�p � $ O O \ O S D O O D GLXP N R P S O H[ �HUI R O JW �P LW �K R K HU�5HJLR V HO HN W LY LW l W �D Q�GHP �] XP

$ O N R K R O �GLV W D O HQ� & � $ W R P � � ( V � Z LUG�QD K H] X� D XV V F K O LH� O LF K � GD V � � � � � $ GGLW LR QV S UR GXN W � JHELO GHW �

Z l K UHQG�GHP �5HD N W LR QV S I D G�] XP �� � � � $ GGLW LR QV S UR GXN W �N HLQ�* HZ LF K W �] XI l O O W �� $ EE� �� � � �
� ����� ����	

$ E E � �� �� $ O O JHP HLQHU�0 HF K D QLV P XV �GHU�7 V XM L� 7 UR V W � 5HD N W LR Q�P LW �9LQ\ O R [ LUD QHQ�

p � $ O O \ O S D O O D GLXP N R P S O H[ H� V LQG� Z HLF K H� ( O HN W UR S K LO H� XQG� UHD JLHUHQ� QD F K � GHP � Y R Q� 3( $ 56 21

HQW Z LF N HO W HQ� + 6 $ % � 3ULQ] LS � � K D UG� V R I W � D F LG� ED V H� S ULQF LS O H� � EHY R U] XJW � P LW � Z HLF K HQ

1 XF O HR S K LO HQ�
� ��
��
����	

' D K HU� N R P P W � GHU� : D K O � GHV � 3Ul QXF O HR S K LO V � EHL� 7 V XM L� 7 UR V W � 5HD N W LR QHQ
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JUR�H� %HGHXWXQJ� ]X�� (LQH� JHHLJQHWH� 9HUELQGXQJ� LVW� �3KHQ\OVXOIRQ\O��HVVLJVlXUH�

P HWK\OHVWHU� ����� � GD � GLH� $ F LGLWlW� GLHVHV� 0 D ORQHVWHUGHULY D WV� D XVUHLF KW� � XP � GXUF K� HLQ

$ ON RKROD WLRQ�GHS URWRQLHUW� ]X� Z HUGHQ�XQG�GD V� HQWVWHKHQGH�&D UED QLRQ� HLQ�JHQ� JHQG� Z HLF KHV

1 XF OHRS KLO� I� U� HLQH� HIIL]LHQWH� 5 HD N WLRQ� P LW� p�$ OO\OS D OOD GLXP N RP S OH[ HQ� GD UVWHOOW�� ) HUQHU

EHVLW]W�GLH�3KHQ\OVXOIRQ\OJUXS S H�I� U�GLH�Z HLWHUH�6 \QWKHVHS OD QXQJ�GHQ�9RUWHLO� �GD ��VLH�VRZ RKO

UHGXN WLY � D EJHVS D OWHQ� Z HUGHQ
� �����
� D OV� D XF K� GXUF K� �� � �(OLP LQLHUXQJ� Y RQ� 3KHQ\OVXOILQVlXUH

2OHILQH�OLHIHUQ�N D QQ�
� �����

' LH� 7 VXM L�7 URVW�5 HD N WLRQ� Y RQ� 9LQ\OR[ LUD Q� �� � P LW� 3UlQXF OHRS KLO� ��� LQ� VLHGHQGHP � 7 + ) � LQ

* HJHQZ D UW� Y RQ� �� � P RO�� � 3G�33K � � � � OLHIHUWH� LQQHUKD OE� Y RQ� �� � K� LQ� � � � � � $ XVEHXWH� GHQ

D OO\OLVF KHQ� $ ON RKRO��� � D OV� ' LD VWHUHRP HUHQJHP LVF K�� = XJD EH� HLQHV� F KHOD WLVLHUHQGHQ� / LJD QGHQ

Z LH� �� � �%LV��GLS KHQ\OS KRVS KLQR��HWKD Q� �GS S H�� XQWHUGU� F N WH� GLH� 5 HD N WLRQ� GD JHJHQ

Y ROOVWlQGLJ�� 6 WD WWGHVVHQ� JHOD QJ� HV� D XF K� RKQH� ]XVlW]OLF KHQ� / LJD QGHQ� LQ� * HJHQZ D UW� Y RQ� QXU

�� P RO�� � 3G�33K � �� � � GD V� JHZ � QVF KWH� 3URGXN W� �� � VRJD U� LQ� � �� � � $ XVEHXWH� ]X� LVROLHUHQ

�$ EE��� � ��

$ E E � � � � � ' D UVWHOOXQJ�GHV�7 + 3�JHVF K� W]WHQ�D OO\OLVF KHQ�$ ON RKROV�� � �

$ QVF KOLH�HQG� Z XUGH� GHU� IUHLH� $ ON RKRO� �� � P LW� ' + 3� XQWHU� = XVD W]� Y RQ� � � P RO�� � 337 6 � LQ

&+ 	 &O	 � LQQHUKD OE� Y RQ��� �K�LQ� � � � � � $ XVEHXWH� D OV� 7 + 3�$ F HWD O�JHVF K� W]W��$ EE�� � � ��
� ��
��
� ' LHVH

6 F KXW]JUXS S H� KD WWH� VLF K� LQ� IU� KHUHQ� $ UEHLWHQ� XQVHUHV� $ UEHLWVN UHLVHV� D OV� GLH� J� QVWLJVWH� ]XU

VS lWHUHQ�' D UVWHOOXQJ�GHV� ) XUD QV�HUZ LHVHQ� �GD �VLH�GLH�(QWVF K� W]XQJ�GHU� + \GUR[ \JUXS S H�VRZ LH

GLH� D QVF KOLH�HQGH� LQWUD P ROHN XOD UH� &\F OLVLHUXQJ� XQG� ' HK\GUD WLVLHUXQJ� ]XP � ) XUD Q� LQ� HLQHP

6 F KULWW�HUOD XEW�
� ��
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6 HLWH�� �

1DFKIROJHQG� JDOW� HV�� GXUFK� 8PVHW]XQJ� YRQ� 0HWK\OHVWHU� ��� PL W� $ PL Q� � � � GL H� ]Z HL WH

$ ON L QHL QKHL W� L QV� 0ROHN � O� HL Q]XE UL QJHQ�� XP� VR� GDV� . RKOHQVWRIIJHU� VW� ]XU� VS l WHUHQ� 6 \QWKHVH

GHV�PDN URF\FOL VFKHQ�5 L QJHV�YROOVWl QGL J�DXIJHE DXW�]X�KDE HQ� �' D]X�PX� WH�]XQl FKVW�GDV�KL HUI� U

E HQ| WL JWH� $ PL Q� � � � KHUJHVWHOOW� Z HUGHQ� � ' HVVHQ� 6 \QWKHVH�JL QJ�YRQ� N RPPHU]L HOO� HUKl OWOL FKHP

� � + H[ L Q� � � RO� � � � � � DXV��GDV�]XQl FKVW�GXUFK� . HWWHQYHUOl QJHUXQJ�XP�HL QHQ� . RKOHQVWRII� L Q�GHQ

QL FKW� WHUPL QDOHQ� $ ON RKRO� � � � � E HUI� KUW� Z HUGHQ� VROOWH� � ) � U� GL HVH�8PVHW]XQJ�HUVFKHL QHQ�]Z HL

9 DUL DQWHQ�GHQN E DU� � ( L QHUVHL WV� VROOWH�QDFK�GHU� % L OGXQJ�HL QHV� ' L DQL RQV�GXUFK� ' HS URWRQL HUXQJ

PL W� ]Z HL � b T XL YDOHQWHQ� % DVH� E HL � GHU� DQVFKOL H� HQGHQ� 8PVHW]XQJ� PL W� HL QHP� b T XL YDOHQW

0HWK\OL RGL G� VHOHN WL Y� GL H� & � 0HWK\OL HUXQJ� ]XP� JHZ � QVFKWHQ� 3 URGXN W� JHJHQ� E HU� GHU

N RQN XUUL HUHQGHQ�2� 0HWK\OL HUXQJ�E HYRU]XJW�VHL Q�
� �����

�$ QGHUHUVHL WV�E HVWHKW�GL H�0| JOL FKN HL W��GL H

2 + � ) XQN WL RQ�]XQl FKVW�]X�VFK� W]HQ�XQG�QDFK�HUIROJWHU�& � 0HWK\OL HUXQJ�Z L HGHU�IUHL ]XVHW]HQ�

7 DWVl FKOL FK� ]HL JWHQ� HUVWH� 9 HUVXFKH�� GD� � VL FK� E HL � GHU� HL QVWXIL JHQ� 6 \QWKHVH� YRQ� $ ON RKRO� � �

XQWHU� 9 HUZ HQGXQJ�YRQ� / L WKL XPDPL G� L Q� IO� VVL JHP� $ PPRQL DN � DOV� % DVH�RIW� VFKZ HU� WUHQQE DUH

* HPL VFKH� DXV� GHP� JHZ � QVFKWHQ� 3 URGXN W� XQG� GHP� QL FKW� PHWK\OL HUWHQ� $ XVJDQJVPDWHUL DO

E L OGHQ� �' L H�GUHL VWXIL JH�9 DUL DQWH�OL HIHUWH�GDJHJHQ�E HL � 9 HUZ HQGXQJ�HL QHU�7 + 3 � 6 FKXW]JUXS S H� L Q

VHKU� JXWHQ� $ XVE HXWHQ� GHQ� JHZ � QVFKWHQ� $ ON RKRO� � � � � $ E E � � � � � � � + L HU]X� Z XUGH� ]XQl FKVW

� � + H[ L Q� � � RO� � � � � � PL W� ' + 3 � L Q� & + � & O � � L Q� * HJHQZ DUW� N DWDO\WL VFKHU� 0HQJHQ� S� 7 V2 + � L Q

� � � � � $ XVE HXWH� L Q� GDV� HQWVS UHFKHQGH� 7 + 3 � $ FHWDO� � � � � E HUI� KUW� � ' XUFK� 0HWDOOL HUXQJ� PL W

Q � % X/ L � L Q� 7 + ) �XQG�8PVHW]XQJ�GHV�JHE L OGHWHQ� / L WKL XPDFHW\OL GV�PL W�0HWK\OL RGL G�HUKL HOW�PDQ

DXV� GHP� WHUPL QDOHQ� $ ON L Q� � � � L Q� � � � � � $ XVE HXWH� GDV� & � 0HWK\OL HUXQJVS URGXN W� � �� � ' L HVHV

Z XUGH�VFKOL H� OL FK�PL W�3 3 7 6 � L Q�0H2 + �L Q�� � � � � $ XVE HXWH�]XP�JHZ � QVFKWHQ�IUHL HQ�$ ON RKRO� � �

HQWVFK� W]W�

) � U� GL H� h E HUI� KUXQJ�YRQ� $ ON RKRO� � � � L Q�GDV� $ PL Q� � � � E L HWHQ� VL FK� HE HQIDOOV� ]Z HL � DOWHUQDWL YH

: HJH� DQ� � ( L QHUVHL WV� VROOWH� HL QH� GUHL VWXIL JH� 6 HT XHQ]� E HVWHKHQG� DXV� 7 RV\OL HUXQJ� RGHU

0HV\OL HUXQJ�GHU� 2 + � * UXS S H��QXFOHRS KL OHU� 6 XE VWL WXWL RQ�PL W�1DWUL XPD]L G�XQG� 5 HGXN WL RQ�GHV

VR� JHE L OGHWHQ� $ ON L Q\OD]L GV� GDV� JHZ � QVFKWH� $ PL Q� OL HIHUQ�
� �����

� $ QGHUHUVHL WV� VROOWHQ� DXFK

0L WVXQRE X� 5 HDN WL RQ�YRQ� $ ON RKRO� � � �PL W� 3 KWKDOL PL G�XQG�DQVFKOL H� HQGH� + \GUD]L QRO\VH� ]XP

JHZ � QVFKWHQ�$ PL Q�� � �I� KUHQ�
� �
	��

$ XIJUXQG�GHU�JHUL QJHUHQ�= DKO�DQ�6 \QWKHVHVFKUL WWHQ�HUVFKHL QW

OHW]WHUH� 9 DUL DQWH� DWWUDN WL YHU�� XQG� VR� Z XUGH� 6 XE VWUDW� � � � PL W� ' ( $ ' �� 3 3 K � � XQG� 3 KWKDOL PL G� L Q

7 + ) � L QQHUKDOE � YRQ� � � � K� L Q� � � � � � $ XVE HXWH� ]XP� IXQN WL RQDOL VL HUWH� 3 KWKDOL PL G� � � � XPJHVHW]W�
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6 HLW H�� �

'LHVHV�OLHIHUWH�QDFK�5HDNWLRQ�PLW�+\GUD]LQK\GUDW�LQ�(WKDQRO�EHL�5�FNIOX�WHPSHUDWXU�LQ�����

$ XVEHXWH�GDV�SULPl UH�$ PLQ����� $ EE� �� � � �

$ E E � �� � � 6 \QWKHVH�Y RQ�� � +HSWLQ\O� � � DPLQ�� ��� �

'XUFK� 5HDNWLRQ� Y RQ� 0 HWK\OHVWHU� � � � PLW� $ PLQ� ��� VROOWH� PDQ� DQVFKOLH�HQG� ]X� $ PLG� ��

J HODQJ HQ� � 'LH� GLUHNWH� $ PLQRO\VH� Y RQ� XQDNWLY LHUWHQ� (VWHUQ� J HOLQJ W� ]XPHLVW� QXU� EHL

7 HPSHUDWXUHQ� Y RQ�PHKU� DOV� � � � � & � RGHU�EHL�KRKHQ�'U�FNHQ�
� �����

, Q� GHU� / LWHUDWXU� VLQG� M HGRFK

HLQLJ H� : HJ H� EHNDQQW� � XP� GLHVH� 6 FKZ LHULJ NHLW� ]X� XPJ HKHQ� � 6 R� Z XUGH� EHULFKWHW� � GD�

1DWULXPF\DQLG� GLHVH� 5HDNWLRQ� NDWDO\VLHUW�
� �����
� $ OWHUQDWLY H� 0 HWKRGHQ� XPIDVVHQ� GLH

'HSURWRQLHUXQJ � GHV� $ PLQV� PLW� 1DWULXPPHWKDQRODW�
� �
	��
�

1DWULXPDPLG�
� �
	����

� Q� % X/ L�
� ��	��
�

1DWULXPK\GUR[ LG� LQ� '0 6 2
� �
	����

� RGHU� * ULJ QDUG� 5HDJ HQ]LHQ�
� ��	��
�

� XP� GHVVHQ� 1XFOHRSKLOLH� ]X

HUK| KHQ� � ) HUQHU� LVW� EHNDQQW� � GD�� GLH� 8 PVHW]XQJ � GHV� (VWHUV� PLW� % % U � � XQG� DQVFKOLH�HQGH

= XJ DEH�GHV� $ PLQV�LQ� J XWHQ� $ XVEHXWHQ�]X� $ PLGHQ�I�KUHQ�NDQQ�
� �����
�(LQH�PLOGH� 0 HWKRGH�]XU

'DUVWHOOXQJ � Y RQ� $ PLGHQ�VWHOOW�DXFK�GLH� Y RUKHULJ H� % LOGXQJ �HLQHV� $ OXPLQLXPDPLGV�GXUFK�GLH

5HDNWLRQ�GHV�$ PLQV�PLW�7 ULPHWK\ODOXPLQLXP�Y RU�GHU�= XJ DEH�GHV�(VWHUV�GDU�
� �����

7 URW]� GLHVHU� 9 LHO]DKO� DQ� OLWHUDWXUEHNDQQWHQ� 0 | J OLFKNHLWHQ� J HODQJ � HV� M HGRFK� QLFKW� � EHL� GHU

8 PVHW]XQJ � Y RQ�0 HWK\OHVWHU� � � �PLW�$ PLQ����DXFK�QXU� 6 SXUHQ�GHV� J HZ �QVFKWHQ�$ PLGV��� �]X

GHWHNWLHUHQ� � 2IIHQVLFKWOLFK� Z LUG� GHU� 0 HWK\OHVWHU� GXUFK� GLH� 3 KHQ\OVXOIRQ\O� � XQG� GLH

W HUW � � % XW\OGLPHWK\OVLO\O� (LQKHLW� VWHULVFK� GHUDUW� DEJ HVFKLUPW� � GD�� GLH� J HZ �QVFKWH

7 UDQVIRUPDWLRQ�QLFKW�P| J OLFK�LVW�� $ EE� �� � � �
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6 HLWH�� �

$EE����� 9HUVXFKH�]XU�%LOGXQJ�YRQ�$PLG�� � �

8 P� GLHVHV� 3 URE OHP� ]X� XPJHKHQ� � HUVFKLHQ� HV� VLQQYROO� � ]XQl FKVW � GLH� VW HULVFK� D QVS UXFKVYROOH

7 %6 � 6 FKXW ]JUXS S H� D E ]XVS D OW HQ� XQG� GLH� 8 PVHW ]XQJ� PLW � $PLQ� � � � PLW � GHP� VR� JHE LOGHW HQ

3 URGXN W �HUQHXW �]X�YHUVXFKHQ��' D E HL�Z XUGH�E HL�GHU�( QW VFK� W ]XQJ�GHV�6 LO\ OHW KHUV�HLQH�VS RQW D QH

&\ FOLVLHUXQJ� GHV� I UHLJHVHW ]W HQ� $ON RKROV� PLW � GHP� E HQD FKE D UW HQ� 0 HW K\ OHVW HU� ]X� / D FW RQ� � �

D QJHVW UHE W � �XP�HLQH�]XVl W ]OLFKH�$N W LYLHUXQJ�I � U�GLH�QD FKI ROJHQGH�$PLQRO\ VH�]X�HUUHLFKHQ�

( V� VLQG� ]D KOUHLFKH� 9D ULD QW HQ� ]XU� 6 S D OW XQJ� YRQ� WHU W�� %XW \ OVLO\ OGLPHW K\ OVLO\ O� ( W KHUQ� LQ� GHU

/ LW HUD W XU� E HN D QQW � � XQW HU�GHQHQ�GLH� 8 PVHW ]XQJ�PLW � )OXRULGLRQHQ� Z RKO� ]X�GHQ�PLOGHVW HQ�XQG

HI I HN W LYVW HQ� JHK| UW �
� �����

� )� U� GLH� D QJHVW UHE W H� %LOGXQJ� YRQ� / D FW RQ� � �� VROOW HQ� P| JOLFKVW � Z HQLJ

E D VLVFKH� RGHU� VD XUH� 5 HD N W LRQVE HGLQJXQJHQ� JHZ l KOW � Z HUGHQ� � XP� 9HUVHLI XQJVUHD N W LRQHQ� GHV

JHE LOGHW HQ� / D FW RQV� XQW HU� GHQ� 5 HD N W LRQVE HGLQJXQJHQ� ]X� YHUPHLGHQ�� 8 QVHUH� : D KO� I LHO� GD KHU

]XQl FKVW � D XI � GLH� 9HUZ HQGXQJ� YRQ� 7 $6 )� � HLQHP� VHKU� PLOGHQ� Z D VVHUI UHLHQ

' HVLO\ OLHUXQJVUHD JHQ]�
� �����

� PLW � GHP� / D FW RQ� � �� LQ� 7 +)� E HL� � � � &� LQQHUKD OE � YRQ� � � K� LQ

� � �� �$XVE HXW H�HUKD OW HQ�Z HUGHQ�N RQQW H��( V�]HLJW H�VLFK�M HGRFK� �GD � �' HVLO\ OLHUXQJ�PLW �7 %$)�LQ

7 +)�XQW HU�9HUZ HQGXQJ�YRQ�1+ � )� D OV� 3 XI I HU
� �����

�GD V�JHZ � QVFKW H� / D FW RQ� LQQHUKD OE �YRQ� � � �K

VRJD U�LQ�� � �� �$XVE HXW H�OLHI HUW �� $E E ��� � � �

$EE���� � ' HVLO\ OLHUXQJ�YRQ�6 LO\ OHW KHU�� � �
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0LW� GHP� LP� 9HUJOHLFK� ]XP� 0HWK\OHVWHU� ��� VWHULVFK� Z HQ LJHU� JHKLQ GHUWHQ

/ D FWR Q � � � � VR OOWH� Q XQ � HUQ HXW� GHU� 9HUVXFK� GHU� $ PLGE LOGXQ J� PLW� GHP� S ULPl UHQ � $ PLQ � � �

XQ WHUQ R PPHQ �Z HUGHQ ��' D E HL�]HLJWH�VLFK� �GD � �GLHVPD O�E HUHLWV�GLH�GLUHN WH�$ PLQ R O\VH�PLW�HLQ HP

h E HUVFKX� � D Q � $ PLQ � � � � LQ � 0HWKD Q R O� � R GHU� D XFK� LQ � $ E Z HVHQ KHLW� HLQ HV� / | VXQ JVPLWWHOV� � ]XU

% LOGXQ J� Y R Q � $ PLG� �� � E HL� D OOHUGLQ JV� Q LFKW� Y R OOVWl Q GLJHP� 8 PVD W]� I � KUWH�� , Q � * HJHQ Z D UW� Y R Q

� E HUVW| FKLR PHWULVFKHQ � 0HQ JHQ � 1D WULXPF\D Q LG� JHOD Q J� HV� VR JD U� � GXUFK� 8 PVHW]XQ J� Y R Q

/ D FWR Q � � � � PLW� HLQ HP� h E HUVFKX� � GHV� $ PLQ V� � � � LQ � 0HWKD Q R O� GD V� $ PLG� �� � Q D FK� � � � K� LQ

� � �� �$ XVE HXWH�]X�LVR OLHUHQ �� $ E E ��� � � �

$ E E � � � � � $ PLQ R O\VH�Y R Q �/ D FWR Q �� � �

/ D XW� + g * % ( 5* � HW � D O �� � GLH� HUVWPD OV� Y R Q � GLHVHU� 0HWKR GH� GHU� . D WD O\VH� GHU� $ PLQ R O\VH� Y R Q

( VWHUQ � E HULFKWHWHQ � � Z LUN W� GD V� & \D Q LGLR Q � GD E HL� D OV� VWD UN HV�1XFOHR S KLO�PLW� JHULQ JHU� % D VL]LWl W�

GD V� ]XQ l FKVW� GXUFK� Q XFOHR S KLOHQ � $ Q JULI I � D Q � GLH� & D UE R Q \OJUXS S H� GHV� ( VWHUV� HLQ � UHD N WLY HV

$ F\OF\D Q LG� , Q WHUPHGLD W� OLHI HUW�
� �����

� Z HOFKHV� GD Q Q � PLW� GHP� M HZ HLOLJHQ � $ PLQ � Z HLWHU� ]XP

JHZ � Q VFKWHQ �$ PLG�UHD JLHUW�� $ E E ��� � � �

$ E E � � � � � 9R UJHVFKOD JHQ HU�0HFKD Q LVPXV�GHU�& \D Q LGLR Q HQ � . D WD O\VH�LQ �GHU�$ PLQ R O\VH�Y R Q

( VWHUQ �

1D FK� GHP� HUI R OJUHLFKHQ � $ XI E D X� GHV� N R PS OHWWHQ � . R KOHQ VWR I I JHU� VWV� GHU� PD N UR F\FOLVFKHQ

0R GHOOY HUE LQ GXQ J� � � D � JD OW� HV� Q XQ � GXUFK� 2[ LGD WLR Q � GHV� S ULPl UHQ � $ OO\OD ON R KR OV� �� � ]XP

$ OGHK\G�]X�JHOD Q JHQ � � GHU�GD Q Q � Z HLWHU� ]XP� � � � � GLVXE VWLWXLHUWHQ � ) XUD Q � � � � XPJHVHW]W� Z HUGHQ

VR OOWH��8 Q WHU�GHQ �]D KOUHLFKHQ �0HWKR GHQ � �GLH�I � U�GLH�2[ LGD WLR Q �HLQ HV�D OO\OLVFKHQ �$ ON R KR OV�]XP

$ OGHK\G�]XU�9HUI � JXQ J� VWHKHQ � � KD WWH� VLFK� LQ � I U� KHUHQ � $ UE HLWHQ � LQ � XQ VHUHP� $ UE HLWVN UHLV� GLH
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.DSLWHO��

6 HLWH�� �

9HUZHQGXQJ� YRQ� 0DQJDQGLR[LG� LQ� &+ � &O � � DXI JUXQG� GHU� O HLF K W HQ� $ E W UHQQE DUN HLW � GHV

5 HDJHQ] HV �GXUF K JHV HW ] W �� % HL�GHU�DQV F K O LH� HQGHQ� 7 +3 � ( QW V F K � W ] XQJ�XQG� % LO GXQJ�GHV � ) XUDQV

ZXUGHQ� P LW � N DW DO \ W LV F K HQ�0HQJHQ� � 1�+&O �LQ�&+ � &O � �RGHU� ( W K \ O DF HW DW �GLH� E HV W HQ� ( UJHE QLV V H

HU] LHO W �
� �����
�7 DW V l F K O LF K �O LHI HUW H�GLH�2[LGDW LRQ�GHV �DO O \ O LV F K HQ�$ O N RK RO V ����P LW �0DQJDQGLR[LG�LQ

&+ � &O � �QDF K � � � K � V HO HN W LY�GHQ�JHZ� QV F K W HQ�DO O \ O LV F K HQ�$ O GHK \ G� �GHU�QDF K � ) LO W UDW LRQ�� E HU�HLQH

N XU] H� 6 LO LN DJHO V l XO H� RK QH� ZHLW HUH� 5 HLQLJXQJ� ZHLW HU� YHUZHQGHW � ZXUGH�� ' XUF K � % HK DQGHO Q

GLHV HV � $ O GHK \ GV � P LW �HLQHU� N DW DO \ W LV F K HQ�0HQJH�+&O � � � � � � � � LQ�&+ � &O � E LO GHW H� V LF K � LQQHUK DO E

YRQ� � � K � GDV � JHZ� QV F K W H� ) XUDQ� � � � LQ� � � � � � * HV DP W DXV E HXW H� � E HU� E HLGH� 6 F K ULW W H�� % HL

9HUZHQGXQJ�YRQ�( W K \ O DF HW DW �DO V � / | V XQJV P LW W HO �LQ�GLHV HP � ] ZHLW HQ� 5 HDN W LRQV V F K ULW W �JHO DQJ�HV

V RJDU� �3 URGXN W �� � �LQ�� � �� �* HV DP W DXV E HXW H�] X�LV RO LHUHQ�� $ E E ��� � � �

$ E E � � � � � % LO GXQJ�GHV �� � � � GLV XE V W LW XLHUW HQ�) XUDQV �� � �

� � � � � 5 L Q J V F K O X � D O N L Q P H W D W K H V H � ] X U � P D N U R F \ F O L V F K H Q � 0 R G H O O Y H U E L Q G X Q J

' LH� $ QZHQGE DUN HLW � GHU� QHXDUW LJHQ� 5 HDN W LRQV I RO JH� DXV � 5 LQJV F K O X� DO N LQP HW DW K HV H� XQG

S DUW LHO O HU� +\ GULHUXQJ� GHU� QHX� JHE LO GHW HQ� HQGRF \ F O LV F K HQ� ' UHLI DF K E LQGXQJ� I � U� GLH� 6 \ QW K HV H

GHV � � � � JO LHGULJHQ� 5 LQJHV � LP �0RGHO O YHUE LQGXQJ� � � D � V RO O W H� QXQ� P LW � ' LLQ� � � � HUS URE W �ZHUGHQ�

9RQ� E HV RQGHUHP � , QW HUHV V H� E HL� GLHV HU� E LV K HU� DQV S UXF K V YRO O V W HQ� $ QZHQGXQJ� GHU� 5 &$ 0�ZDU

GLH� ) UDJH� GHU� . RP S DW LE LO LW l W � GHU� 6 XO I RQ� � XQG� GHU� O DE LO HQ� ) XUDQHLQK HLW � LQ� ' LLQ� � � � P LW � GHQ
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(UJHEQLVVH�XQG�'LVNXVVLRQ�,

6 HLW H�� �

YHUVFKLHGHQHQ� I�U� GLHVH� 5HDNWLRQ� ]XU� 9HUI�JXQJ� VWHKHQGHQ� 5&$0�3UlNDWDO\VDWRUHQ� �VLHKH

$E VFKQLWW�� �� ��

% HLP � 9HUVXFK� � GLH� 5&$0� P LW� 0R�&2� � � �� � � P RO�� �� XQG� S�&KORUS KHQRO� �� �� � b T XLY��� LQ

&KORUE HQ]RO� E HL� � � � � &� GXUFK]XI�KUHQ� � ]HLJWH� VLFK� � GD� � ' LLQ� ��� XQWHU� GLHVHQ� GUDVWLVFKHQ

5HDNWLRQVE HGLQJXQJHQ�QLFKW�VWDE LO�LVW�XQG�VLFK�UDVFK�]HUVHW]W�

( E HQVR� I�KUWH� GHU� 9HUVXFK� GHU� 5&$0� LQ� 7 ROXRO� E HL� � � � &� LQ� * HJHQZ DUW� GHV� 0RO\E GlQ�

3UlNDWDO\VDWRUV��� ��� � � P RO�� �� �LQ�VLW X�JHQHULHUW�DXV�GHP �7 ULVDP LGRP RO\E GlQNRP S OH[ ��� �XQG

&+ � &O� � �QLFKW�]XP �JHZ �QVFKWHQ�( UIROJ��$XFK�QDFK�5HDNWLRQV]HLWHQ�YRQ�P HKUHUHQ�7 DJHQ�OLH�

VLFK� GDV� 5&$0�3URGXNW� � � � P LWWHOV� * &� 06 � OHGLJOLFK� LQ� $XVE HXWHQ� YRQ� � � � � LQ� GHU

5HDNWLRQVP LVFKXQJ� QDFKZ HLVHQ�� ' LHV� VWHKW� LQ� ( LQNODQJ� P LW� GHP � VS lWHU� GXUFK� Z HLWHUH

( [ S HULP HQWH�LQ�XQVHUHU�$UE HLWVJUXS S H� E HVWlWLJWHQ�% HIXQG� �GD� �3UlNDWDO\VDWRU��� �HP S ILQGOLFK

JHJHQ�E HU�Ä DFLGHQ³ �3URWRQHQ� �Z LH�HWZ D�GHQHQ�GHV�VHNXQGlUHQ�$P LGV�LQ�6 XE VWUDW���� �LVW�

, P � * HJHQVDW]� ]X� GHQ� 6 FKZ LHULJNHLWHQ� P LW� GLHVHQ� E HLGHQ� 3UlNDWDO\VDWRUHQ� JHODQJ� P LW� GHP

:ROIUDP �$ON\OLGLQNRP S OH[ ��0H � &2� � :�&&0H � ��� � ���� � � P RO�� ��GLH�NRP S OHWWH� 8 P VHW]XQJ

YRQ� ' LLQ� ��� LQ� &KORUE HQ]RO� E HL� � � � &� LQQHUKDOE � YRQ� � � K�� ' DV� JHZ �QVFKWH

5LQJVFKOX� DONLQP HWDWKHVH�3URGXNW� � � � NRQQWH� LP � * UDP P P D� VWDE � LQ� � � � � � $XVE HXWH� LVROLHUW

Z HUGHQ��$E E ��� � ���' LHV�XQWHUVWUHLFKW�GDV�H[ ]HOOHQWH�$QZ HQGXQJVS URILO�YRQ�3UlNDWDO\VDWRU�� � �

$ E E � ��� � ' DUVWHOOXQJ�YRQ�&\FORDONLQ�� � �GXUFK�5&$0�

8 QWHUVXFKXQJHQ�]XP � ( LQIOX� �GHV� / | VXQJVP LWWHOV�]HLJWHQ� �GD� �VWDWW�&KORUE HQ]RO�DXFK� 7 ROXRO

I�U� GLHVH� 5&$0� YHUZ HQGHW� Z HUGHQ� NDQQ� XQG� &\FORDONLQ� � � � P LW� JOHLFKHU� * HVFKZ LQGLJNHLW

XQG� 6 HOHNWLYLWlW� JHE LOGHW� Z LUG�� , QWHUHVVDQWHUZ HLVH� HUZ LHV� VLFK� GLHVH� ' DUVWHOOXQJ� HLQHV

� � �JOLHGULJHQ� 5LQJHV� GXUFK� 5&$0� DOV� Z HQLJ� HP S ILQGOLFK� JHJHQ�E HU� 9HUlQGHUXQJHQ� GHU
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.DSLWHO��

6 HLWH�� �

.RQ]HQWUDWLRQVYHUKlOWQLVVH�YHUJOLFKHQ�PLW�0DNURF\FOLVLHUXQJHQ�GXUFK�5&0��6R�NRQQWH�DXFK

E HL� ' LLQ� .RQ]HQWUDWLRQHQ� YRQ�  � � � � P0� GDV� JHZ � QVFKWH� 5&$ 0� 3 URGXNW� QRFK� LQ

XQYHUlQGHUWHU�$ XVE HXWH�HUKDOWHQ�Z HUGHQ�

3 DUWLHOOH� 5HGXNWLRQ� GHU� ' UHLI DFKE LQGXQJ� YRQ� &\FORDONLQ� ��� VROOWH� QXQ� GDV� PDNURF\FOLVFKH

&\FORDONHQ� � � D �PLW� � =� � NRQI LJXULHUWHU� ' RS S HOE LQGXQJ�OLHI HUQ�� 8 QWHU�GHU� 9 LHO]DKO�GHU�KLHUI � U

]XU� 9 HUI � JXQJ�VWHKHQGHQ�0HWKRGHQ�HUVFKLHQHQ�NDWDO\WLVFKH�6HPLK\GULHUXQJHQ� �LQVE HVRQGHUH

PLW� GHP� YRQ� / , 1' /$ 5� HQWZ LFNHOWHQ� .DWDO\VDWRU� � DXI JUXQG� LKUHU� .RPS DWLE LOLWlW� PLW� E HLQDKH

DOOHQ�I XQNWLRQHOOHQ�* UXS S HQ�E HVRQGHUV�DXVVLFKWVUHLFK�
� �����

�' DKHU�VROOWH�GLHVH�0HWKRGH�DXFK�]XU

' DUVWHOOXQJ� YRQ� � =� � &\FORDONHQ� � � D � $ QZ HQGXQJ� I LQGHQ�� $ OOHUGLQJV� OLH� HQ� $ UE HLWHQ� YRQ

/ , 27 7 $ � HW� DO�� � GLH� HLQH� /LQGODU� +\GULHUXQJ� LQ� * HJHQZ DUW� HLQHV� ) XUDQV� LQ� GHU� 6\QWKHVH� GHV

) XUDQRVHVT XLWHUS HQV�3 DOOHVFHQVLQ�$ �QXW]WHQ�
� �����

�E HI � UFKWHQ� �GD� �HLQH�5HGXNWLRQ�GHV�) XUDQV�DOV

1HE HQUHDNWLRQ� E HL� GLHVHU� 8 PVHW]XQJ� DXI WUHWHQ� N| QQWH�� ( V� ]HLJWH� VLFK� M HGRFK� � GD� � E HL

9 HUZ HQGXQJ� YRQ� &+ � &O � � DOV� /| VXQJVPLWWHO� GLH� /LQGODU� +\GULHUXQJ� YRQ� &\FORDONLQ� ��

LQQHUKDOE �YRQ�QXU�� �K�LQ�� � �� �$ XVE HXWH�VHOHNWLY�GDV�� =� � &\FORDONHQ�� � D �OLHI HUW�� $ E E ��� � � �

$ E E � � � � � /LQGODU� +\GULHUXQJ�]XP�� =� � &\FORDONHQ�� � D �

6RPLW� NRQQWH� XQWHU� 9 HUZ HQGXQJ� HLQHU� 7 VXM L� 7 URVW� 5HDNWLRQ� XQG� HLQHU� QHXDUWLJHQ

5HDNWLRQVVHT XHQ]� DXV� 5&$ 0� XQG� DQVFKOLH� HQGHU� /LQGODU� +\GULHUXQJ� VWHUHRVHOHNWLY� GLH

JHZ � QVFKWH� PDNURF\FOLVFKH� 0RGHOOYHUE LQGXQJ� � � D � PLW� � =� � NRQI LJXULHUWHU� ' RS S HOE LQGXQJ

XQG�HLQHP� � � � � GLVXE VWLWXLHUWHQ� ) XUDQ�DOV�]HQWUDOHQ�6WUXNWXUPHUNPDOHQ�HUKDOWHQ� Z HUGHQ�� ' LHV

JHODQJ� LQ� HLQHU� NXU]HQ� XQG� HI I L]LHQWHQ� 6\QWKHVH� DXVJHKHQG� YRP� I XQNWLRQDOLVLHUWHQ

6XOI RQLXPVDO]� � � � LQ� QXU� QHXQ� 6WXI HQ� XQG� � � � � � * HVDPWDXVE HXWH�� , QVRI HUQ� VROOWH� GLHVHU

QHXDUWLJH� = XJDQJ� DXFK� ]XU� ' DUVWHOOXQJ� GHV� � � � JOLHGULJHQ� ) � 5LQJHV� LQ� GHU� HLJHQWOLFKHQ

7 RWDOV\QWKHVH�YRQ�1DNDGRPDULQ�$ �JHHLJQHW�VHLQ�
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(UJHEQLVVH�XQG�'LVNXVVLRQ�,

6 HLW H�� �

����� 6 \ Q W K H V H � G H V � 5 L Q J V F K O X � R O H I L Q P H W D W K H V H � 9 R U O l X I H U V

1DFK� GHU� HUIROJUHLFKHQ� 'DUVWHOOXQJ� YRQ� 0RGHOOYHUELQGXQJ� ��D � GXUFK� 5 &$ 0� XQG

DQVFKOLH� HQGH� / LQGODU� 5 HGXN WLRQ�VROOWH�DXFK�GHU�DOWHUQDWLYH� = XJDQJ� ] X�GLHVHP �0DN URF\ FOXV

GXUFK� N RQYHQWLRQHOOH� 5 &0�XQWHUVXFKW� Z HUGHQ��'LHVHU� : HJ�ELHWHW�GHQ� 9 RUWHLO�GHU� OHLFKWHUHQ

= XJl QJOLFKN HLW�GHU�DOV�$ XVJDQJVP DWHULDOLHQ�HUIRUGHUOLFKHQ�WHUP LQDOHQ�2OHILQH�JHJHQ� EHU�GHQ

EHLP � HUVWHQ� 6\ QWKHVHZ HJ� EHQ| WLJWHQ� QLFKW� WHUP LQDOHQ� $ ON LQHQ�� $ QDORJ� ] XU� 6\ QWKHVH� YRQ

'LLQ����VROOWH� ] XQl FKVW�GDV�HQWVS UHFKHQGH�'LHQ��� �GDUJHVWHOOW� Z HUGHQ� �DXV�GHP �VS l WHU�GXUFK

5 &0�9 HUELQGXQJ���D �HUKDOWHQ�Z HUGHQ�VROOWH�

$ E E �� �� � 6\ QWKHVH�GHV�5 LQJVFKOX� ROHILQP HWDWKHVH� 9 RUOl XIHUV�'LHQ��� �
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.DSLWHO��

6 HLWH�� �

'LH� 6\QWKHVH� YRQ� 'LHQ� ��� J LQJ � YRP � I X QN WLRQD O LVLHU WHQ� 6X O I RQLX P VD O ] � � � � X QG � N RP P HU ] LHO O

HU Kl O WO LF KHP � � � 3HQWHQ� � � D O � �� � � � D X V�� 'D V� ] X U � $ P LQRO \VH� YRQ� / D F WRQ� � � � E HQ| WLJ WH� $ P LQ� � �

N RQQWH� D X V� N l X I O LF KHP � � � +H[ HQ� � � RO � ���� � G X U F K� 0LWVX QRE X � 5 HD N WLRQ� X QG � D QVF KO LH� HQG H

+\G U D ] LQRO \VH� V\QWKHWLVLHU W� Z HU G HQ� �$ E E �� � � � �
� �����

� : LH� LQ� $ E E LO G X QJ � � � � J H] HLJ W� � N RQQWH

'LHQ����VR�LQ�VLHE HQ�6F KU LWWHQ�G D U J HVWHO O W�Z HU G HQ�

$ E E � � �� � 6\QWKHVH�YRQ�$ P LQ�� � �

� � � � � 5 L Q J V F K O X � R O H I L Q P H W D W K H V H � ] X U � P D N U R F \ F O L V F K H Q � 0 R G H O O Y H U E L Q G X Q J

% HL�G HU �5 & 0�YRQ�'LHQ����] X �0D N U RF \F O X V��� D �VRO O WH�LQVE HVRQG HU H�G LH��( � � �=� � 6HO HN WLYLWl W�E HL

G HU � % LO G X QJ � G HU � QHX HQ� HQG RF \F O LVF KHQ� 'RS S HO E LQG X QJ � X QWHU VX F KW� Z HU G HQ�� ( V� J D O W� ] X

� E HU S U � I HQ� �LQZ LHZ HLW�G LH�YRQ�3$ 1', 7 �X QG �0$ 5 7 , 1�LQ�6WX G LHQ�] X U �6\QWKHVH�YRQ�0D Q] D P LQ�$

E HL� G HU � % LO G X QJ � G HV� � � � J O LHG U LJ HQ� 5 LQJ HV� E HVF KU LHE HQH� E HYRU ] X J WH� ( QWVWHKX QJ � G HV

�=� � N RQI LJ X U LHU WHQ� & \F O RD O N HQV
�����
	 ����
��

� �VLHKH� $ E VF KQLWW� � �� �� � � D X F K� LP � ) D O O H� G HV� KLHU

YRU O LHJ HQG HQ� � � � J O LHG U LJ HQ� 5 LQJ HV� ] X � E HRE D F KWHQ� LVW� � RG HU � RE � YLHO P HKU � G D V� 3U RG X N W� D O V

* HP LVF K� D X V��( � � � X QG ��=� � , VRP HU � J HE LO G HW� Z LU G � � Z LH�LQ� G HU � � E HU Z LHJ HQG HQ� = D KO � G HU � ) l O O H� E HL

G HU �'D U VWHO O X QJ �YRQ�0D N U RF \F O HQ�P LWWHO V�5 & 0�
�������������

'D ] X � Z X U G H�'LHQ������ �� � � �0� � ] X Ql F KVW�LQ� * HJ HQZ D U W� G HV� * U X E E V� & D U E HQV� � �E ��� � � P RO � � �

LQ�VLHG HQG HP � & + 
 & O 
 � X P J HVHW] W��$ E E �� � � � � � Z RE HL�HV� J HO D QJ � � G D V� 5 & 0� 3U RG X N W��� �QD F K� � �K

5 HD N WLRQV] HLW� LQ� � � � � � $ X VE HX WH� ] X � LVRO LHU HQ�� 'X U F K� * & � 06� 8 QWHU VX F KX QJ HQ� P LW

�=� � & \F O RD O N HQ��� D �D O V�9 HU J O HLF KVVX E VWD Q] �N RQQWH�J H] HLJ W�Z HU G HQ� �G D � �0D N U RF \F O X V��� �G D E HL

D O V� �( � � �=� � , VRP HU HQJ HP LVF K� HQWVWD QG HQ� LVW� � LQ� G HP � P LW� HLQHP � 9 HU Kl O WQLV� YRQ� � �� � � � G D V
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(UJHEQLVVH�XQG�'LVNXVVLRQ�,

6 HLW H�� �

XQJHZ�QVFKWH� 3URGXNW� ��E� P L W� �( � � NRQI L JXUL HUWHU� ' RS S HO E L QGXQJ� �E HUZL HJW� �7 D E � � � �

( L QWUD J� � � � � ' L H� UL FKWL JH� = XRUGQXQJ� Y RQ� �( � � � XQG� �=� � , VRP HU� ZXUGH� QD FK

Vl XO HQFKURP D WRJUD S KL VFKHU� 7 UHQQXQJ� GHU� E HL GHQ� 9 HUE L QGXQJHQ� GXUFK� 10 5 � � XQG� , 5 �

VS HNWURVNRS L VFKH�8 QWHUVXFKXQJ�QRFK�HL QP D O �E HVWl WL JW�

2E ZRKO � HV� ] XP � = HL WS XQNW� � D O V� GL HVH� ( [ S HUL P HQWH� GXUFKJHI �KUW� ZXUGHQ� � NHL QH� +L QZHL VH

GD UD XI � JD E � � GD � � GL H� : D KO � GHV� 3Ul ND WD O \ VD WRUV� ( L QI O X� � D XI � GL H� �( � � �=� � 6 HO HNWL Y L Wl W� GHU� 5 & 0

E HVL W] W�
� �����

�ZXUGH�GL H�8 P VHW] XQJ�Y RQ�' L HQ��� �XQWHU�JO HL FKHQ�% HGL QJXQJHQ�D XFK�L Q�* HJHQZD UW

GHV� 5 X� , QGHQ\ O L GHQNRP S O H[ HV� � � D �GXUFKJHI �KUW� � , Q�GL HVHP � ) D O O �ZXUGH�GD V� 5 & 0 � 3URGXNW���

QD FK�HL QHU� 5 HD NWL RQV] HL W� Y RQ� � �K� L Q� � � � � � $ XVE HXWH� D O V� * HP L VFK� D XV��( � � �XQG��= � � , VRP HU� L P

9 HUKl O WQL V�� � � � � �HUKD O WHQ��7 D E � �� � �( L QWUD J�� � �

% HL � 9 HUZHQGXQJ�GHV�1 � KHWHURF\ FO L VFKHQ� 5 XWKHQL XP FD UE HQNRP S O H[ HV� � � D � VFKO L H� O L FK�ZXUGH

3URGXNW����QD FK�QXU�� �K�5 HD NWL RQV] HL W�L Q�� � �� �$ XVE HXWH�D O V�* HP L VFK�L P �9 HUKl O WQL V�Y RQ�� � � � �

] XJXQVWHQ�GHV�XQJHZ�QVFKWHQ��( � � & \ FO RD O NHQV���E�L VRO L HUW��7 D E � �� � �( L QWUD J�� � �

$ XI JUXQG� GL HVHU� GHXWO L FK� E HY RU] XJWHQ� % L O GXQJ� GHV� �( � � & \ FO RD O NHQV� ��E� JHJHQ�E HU� GHP

JHZ�QVFKWHQ��=� � NRQI L JXUL HUWHQ�3URGXNW���D �XQG�GHU�QXU�JHUL QJHQ� 6 HO HNWL Y L Wl WVXQWHUVFKL HGH�

GL H� VL FK� GXUFK� 9 HUZHQGXQJ� XQWHUVFKL HGO L FKHU� 3Ul ND WD O \ VD WRUHQ� HUJD E HQ� � ZXUGH� GD UD XI

Y HU] L FKWHW� � ZHL WHUH� . D WD O \ VD WRUV\ VWHP H� D XI � L KUH� �( � � �=� � 6 HO HNWL Y L Wl W� E HL � GL HVHU� 5 & 0 � ] X

XQWHUVXFKHQ� � 6 RP L W�JL O W�HV� I HVW] XVWHO O HQ� �GD � �NRQY HQWL RQHO O H� 5 & 0 �GHP �QHXD UWL JHQ� = XJD QJ� ] X

�=� � & \ FO RD O NHQHQ� GXUFK� 5 & $ 0 � XQG� D QVFKO L H� HQGH� / L QGO D U� +\ GUL HUXQJ� E HL � GHU� ' D UVWHO O XQJ

GHU�0 RGHO O Y HUE L QGXQJ���D �HL QGHXWL J�XQWHUO HJHQ�L VW�

$ EE� ��� � ' D UVWHO O XQJ�Y RQ�& \ FO RD O NHQ����P L WWHO V�5 & 0 �
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6HLWH�� �

� ( U J H E Q L V V H � X Q G � ' L V N X V V L R Q � , , � ±

9 H U V X F K H � ] X U � 7 R W D O V \ Q W K H V H

Y R Q � 1 D N D G R P D U L Q � $

�� � � 5 H W U R V \ Q W K H W L V F K H � % H W U D F K W X Q J H Q

$XIEDXHQG�DXI�GHQ�LQ�GLHVHQ�0RGHOOVWXGLHQ�JHZRQQHQ�(UNHQQWQLVVHQ�VROOWH�QXQ�GHU�9HUVXFK

HLQHU� HQDQWLRVHOHNWLY HQ� 7 RWDOV\ QWKHVH� Y RQ� 1 DNDGRP DULQ� $� XQWHUQRP P HQ� ZHUGHQ� � ' LH

0| JOLFKNHLW�� KLHU] X� GLH� EHLGHQ� 0RGHOOY HUELQGXQJHQ� � � D � XQG� � �D � ZHLWHU� ] X� Y HUZHQGHQ�

VFKHLGHW�GDEHL�DXV��GD�GLH� 1 HLJXQJ� Y RQ� & KORULG� � �D � ] XU�(OLP LQLHUXQJ�HLQH�9HUNQ� S IXQJ�GHU

EHLGHQ�%DXVWHLQH�GXUFK�HLQH�QXFOHRS KLOH�6 XEVWLWXWLRQ�DXVVFKOLH� W�

' DKHU� VROOWH� DQGHUV� DOV� LQ� GHQ� 0RGHOOVWXGLHQ� LQ� GLHVHU� 7 RWDOV\ QWKHVH� ] XQl FKVW� HLQ

HQDQWLRVHOHNWLY HU� = XJDQJ� ] XP � . HUQIUDJP HQW� Y RQ� 1 DNDGRP DULQ� $� XP � GDV� T XDUWHUQl UH

. RKOHQVWRIIDWRP �HQWZLFNHOW�ZHUGHQ��XP �HLQH�GHUDUWLJH�9HUNQ� S IXQJ�Y RQ�] ZHL�) UDJP HQWHQ�] X

Y HUP HLGHQ� � , Q� GLHVHP � = XVDP P HQKDQJ� HUZHFNWH� HLQH� Zl KUHQG� XQVHUHU� 0RGHOOVWXGLHQ

HUVFKLHQHQH� 3 XEOLNDWLRQ� Y RQ� %5 $1 ' 6 � HW� D O � � XQVHU� , QWHUHVVH�
� �����

� ' DULQ� ZLUG� HLQH� QHXDUWLJH

LQWUDP ROHNXODUH� 0LFKDHO�$GGLWLRQ� EHVFKULHEHQ�� LQ� GHU� GXUFK� GDV� VWHUHRJHQH� = HQWUXP � GHU

3 \ URJOXWDP DWHLQKHLW�LQ�%LVDP LG� � � �GLH�VWHUHRVHOHNWLY H�%LOGXQJ�GHV�T XDUWHUQl UHQ�= HQWUXP V�LP

VS LURELF\ FOLVFKHQ� 3 URGXNW� � � � LQGX] LHUW� ZLUG� � $OOHUGLQJV� ZLUG� EHL� GLHVHU� 0LFKDHO�$GGLWLRQ

] XQl FKVW�HLQ� , VRP HUHQJHP LVFK� DXV� � ( � �a�b��� � =� �a�b�� XQG�b�g�XQJHVl WWLJWHP �0HWK\ OHVWHU� � �

JHELOGHW��DXV�GHP �GDQQ�GXUFK�NDWDO\ WLVFKH�+ \ GULHUXQJ�DQ�3 G� & � 6 S LURELF\ FOXV� � �D �DOV�HLQ] LJHV

3 URGXNW�LQ�� � �� �* HVDP WDXVEHXWH�DXVJHKHQG�Y RQ�6 XEVWUDW�� � �HQWVWHKW�� $EE� �� � � �
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$EE����� $XIEDX�GHU�VSLURELF\FOLVFKHQ�9HUELQGXQJ�� � D �QDFK�%5 $1' 6 �HW�DO�
� �����

' LHVH�Y RQ�%5 $1' 6 �XUVSU� QJOLFK�] XU�6 \QW KHVH�Y RQ�0DQ] DP LQ�$�HQW Z LFN HOW H�6 W UDW HJLH�VROOW H�LQ

OHLFKW �Y HUl QGHUW HU�) RUP �DXFK�] XP �$XIEDX�GHV�$' � 5 LQJV\VW HP V�Y RQ�1DN DGRP DULQ�$�JHHLJQHW

VHLQ� XQG� VR� LQ� GHU� JHSODQW HQ� HQDQW LRVHOHN W LY HQ� 7 RW DOV\QW KHVH� Y RQ� 1DN DGRP DULQ� $

9HUZ HQGXQJ�ILQGHQ�

%HLP � $XIEDX� GHV� +H[ DK\GURD] RFLQULQJHV� ( � XQG� GHV� P DN URF\FOLVFKHQ� ) � 5 LQJHV� P LW

�=� � N RQILJXULHUW HU� ' RSSHOELQGXQJ� VROOW HQ� GLH� LQ� GHQ� 0RGHOOVW XGLHQ� HUIROJUHLFK� HUSUREW HQ

0HW KRGHQ� $QZ HQGXQJ� ILQGHQ� � ' D� EHL� GHU� ' XUFKI� KUXQJ� HLQHU� 5 &0� LQ� * HJHQZ DUW � HLQHU

DFHW \OHQLVFKHQ� ' UHLIDFKELQGXQJ� P LW � 1HEHQUHDN W LRQHQ� GXUFK� ( Q� , Q� 0HW DW KHVH
� ���	�

� ] X� UHFKQHQ

Z l UH� � VROOW H� ] XQl FKVW � GHU� 5 LQJVFKOX� � ] XP � DFKW JOLHGULJHQ� 5 LQJ� HUIROJHQ� � ( UVW � GDQDFK� VROOW HQ

GLH� DFHW \OHQLVFKHQ� 5 HVW H� LQV� 0ROHN � O� HLQJHEUDFKW � Z HUGHQ� � ' DQN � GHU� . RP SDW LELOLW l W � GHU

5 &$0� 3 Ul N DW DO\VDW RUHQ� P LW � ROHILQLVFKHQ� ' RSSHOELQGXQJHQ
� 
��
���

� P � � W H� GLH� DQVFKOLH� HQGH

' DUVW HOOXQJ�GHV� � � � JOLHGULJHQ�5 LQJHV�GXUFK� 5 &$0�DXFK�LQ� * HJHQZ DUW �GHU�GDQQ�LP �0ROHN � O

Y RUKDQGHQHQ�HQGRF\FOLVFKHQ�' RSSHOELQGXQJ�GXUFKI� KUEDU�VHLQ�

0LW �GLHVHU� 6 \QW KHVHVW UDW HJLH�VROOW H�HV� P | JOLFK�VHLQ� �GLH�EHLP �$XIEDX�GLHVHU�EHLGHQ� 5 LQJH�LQ

XP JHN HKUW HU�5 HLKHQIROJH�LQ�0$5 7 , 1V�IRUP DOHU�7 RW DOV\QW KHVH�Y RQ�0DQ] DP LQ�$�EHREDFKW HW HQ

6 FKZ LHULJN HLW HQ� ] X� Y HUP HLGHQ� �VLHKH� $EVFKQLW W � � � � � � � � $EE� � � � � �
�����
�

� ' LH� %LOGXQJ� GHV

DFKW JOLHGULJHQ� 5 LQJHV�VROOW H�RKQH�GLH�GXUFK�GHQ�VFKRQ�JHVFKORVVHQHQ� P DN URF\FOLVFKHQ� 5 LQJ

KHUY RUJHUXIHQH� VW HULVFKH� +LQGHUXQJ� P LW � HLQHU� Z HVHQW OLFK� EHVVHUHQ� $XVEHXW H� DOV� GHQ� Y RQ

0$5 7 , 1�EHULFKW HW HQ�� � �� �JHOLQJHQ� �$XFK�GDV�$XIW UHW HQ�P | JOLFKHU�1HEHQUHDN W LRQHQ�Z LH�HW Z D

5 LQJ| IIQXQJVP HW DW KHVH� �5 20� �RGHU� 5 LQJ| IIQXQJVP HW DW KHVH� 3 RO\P HULVDW LRQ� �5 203 � � �VLHKH

$EVFKQLW W � � � � � � � �$EE� � � � �GHU�EHUHLW V�LP �0ROHN � O� Y RUKDQGHQHQ�HQGRF\FOLVFKHQ�' RSSHOELQGXQJ
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LVW� LQ�GLHVHP�)DOO�QLFKW�]X�EHI�UFKWHQ�� ,QVRIHUQ�VSUHFKHQ�XQDEKlQJLJ�YRQ�DOOHQ�)UDJHQ�QDFK

GHU� � ( � � � =� � 6 HOHN WLYLWlW� EHL� GHU� 6 \ QWKHVH� GHV� PDN URF\ FOLVFKHQ� 5 LQJHV� GXUFK� 5 & 0 � DXFK

N RQ]HSWLRQHOOH�* U�QGH�I�U�GLH�9 HUZ HQGXQJ�GHU�5 & $ 0 �]XU�' DUVWHOOXQJ�GLHVHV�5 LQJHV�

)�U� GLH� Z HLWHUH� 6 \ QWKHVHSODQXQJ� HUVFKHLQW� HV� VLQQYROO� � ]XP� $ XIEDX� GHU� )XUDQHLQKHLW� YRQ

1 DN DGRPDULQ� $ �P| JOLFKVW� 7 HLOH�GHV�EHL�GHU� 6 \ QWKHVH�YRQ� 0 RGHOOYHUELQGXQJ���D�HUIROJUHLFK

JHWHVWHWHQ�. RQ]HSWHV�Z LHGHU�]X�YHUZ HQGHQ�

8 QWHU� %HU�FN VLFKWLJXQJ� DOO� GLHVHU� h EHUOHJXQJHQ� ELHWHW� VLFK� GLH� LQ� $ EE�� � � � JH]HLJWH

UHWURV\ QWKHWLVFKH� $ QDO\ VH� GHV� 0 ROHN �OV� DQ�� 1 DN DGRPDULQ� $ � Ol� W� VLFK� ]XQlFKVW� DXI� GLH

WHWUDF\ FOLVFKH� 9 HUELQGXQJ� � �� ]XU�FN I�KUHQ�� $ XVJHKHQG� YRQ� GLHVHP� ' LLQ� VROOWH� GHU

PDN URF\ FOLVFKH� )� 5 LQJ� PLW� � =� � N RQILJXULHUWHU� ' RSSHOELQGXQJ� GXUFK� 5 & $ 0 � XQG

DQVFKOLH� HQGH�/ LQGODU� + \ GULHUXQJ�GDUVWHOOEDU�VHLQ��' HU�%� 5 LQJ�VROOWH�VLFK�GXUFK�h EHUI�KUXQJ

GHV� $ PLGV� LP� I�QIJOLHGULJHQ� ' � 5 LQJ� LQ� HLQ� ,PLQLXPLRQ� XQG� DQVFKOLH� HQGH� LQWUDPROHN XODUH

HOHN WURSKLOH� 6 XEVWLWXWLRQ� GHV� � � � � GLVXEVWLWXLHUWHQ� )XUDQV� PLW� GLHVHP� ,PLQLXPLRQ� VFKOLH� HQ

ODVVHQ��' HU�JHZ �QVFKWH�VWHUHRVHOHN WLYH�$ XIEDX�GHV�VWHUHRJHQHQ�= HQWUXPV�DQ�& � � �VROOWH�GDEHL

DXIJUXQG� GHU� N LQHWLVFK� EHYRU]XJWHQ� %LOGXQJ� GHV� FLV� N RQILJXULHUWHQ� )�QIULQJV� HUIROJHQ�

$ OWHUQDWLY� N | QQWH� 5 LQJ� %� DXFK� GXUFK� 0 HWDOOLHUXQJ� GHV� � � � � GLVXEVWLWXLHUWHQ� )XUDQV� LQ� � �

3 RVLWLRQ� XQG� QXFOHRSKLOHQ� $ QJULII� GHV� VR� JHELOGHWHQ� & DUEDQLRQV� DXI� GLH� EHQDFKEDUWH

& DUERQ\ OJUXSSH� GHV� $ PLGV� LP� ' � 5 LQJ� DXIJHEDXW� Z HUGHQ�� $ XI� EHLGHQ� : HJHQ� Z lUH� GXUFK

5 HGXN WLRQ� GHV� LP� 0 ROHN �O� YHUEOLHEHQHQ� $ PLGV� LP� VHFKVJOLHGULJHQ� $ � 5 LQJ� ]XP� $ PLQ

OHW]WOLFK�1 DN DGRPDULQ�$ �HUKlOWOLFK�

' DV� � � � � GLVXEVWLWXLHUWH� )XUDQ� � �� VROOWH� VLFK� DQDORJ� ]X� GHU� EHL� 0 RGHOOYHUELQGXQJ� ��D

JHQXW]WHQ� 5 HWURV\ QWKHVHVWUDWHJLH� � YHUJO�� $ EVFKQLWW� � �� �� � � $ EE�� � � � � DXI� � � � � ' LRO� � �

]XU�FN I�KUHQ� ODVVHQ�� ' LHVH� 9 HUELQGXQJ� Z LHGHUXP� HUVFKHLQW� GXUFK� HLQH

. RQGHQVDWLRQVUHDN WLRQ� DXV� ( VWHU� � � � XQG� $ OGHK\ G� � � � XQG� HLQLJH� 6 WDQGDUGWUDQVIRUPDWLRQHQ

GDUVWHOOEDU�� ' HU� $ XIEDX� GHV� + H[ DK\ GURD]RFLQULQJV� LQ� 7 ULF\ FOXV� � � � N | QQWH� DXVJHKHQG� YRQ

' LHQ� � � � GXUFK� 5 & 0 � HUIROJHQ�� ' LHVHV� ' LHQ� VROOWH� DXV� GHU� VSLURELF\ FOLVFKHQ

9 HUELQGXQJ� � � D� HUKlOWOLFK� VHLQ� � GLH� � Z LH� YRQ�%5 $ 1 ' 6 � JH]HLJW� � GXUFK� 0 LFKDHO� $ GGLWLRQ�XQG

DQVFKOLH� HQGH� N DWDO\ WLVFKH� + \ GULHUXQJ� DXV� %LVDPLG� � � � � KHUVWHOOEDU� VHLQ� VROOWH�� )�U� GLHVHV

0 LFKDHO� 6 XEVWUDW� VFKOLH� OLFK�ELHWHW� VLFK� HLQH� = HUOHJXQJ� LQ� $ PLQ� � � �� XQG� 3 \ URJOXWDPDW� � � �
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DQ�� ZHOFKHV� OHLFKW� DXV� NRPPHU]LHOO� HUKlOWOLFKHU� HQDQWLRPHUHQUHLQHU� 3\URJOXWDPLQVlXUH

]XJlQJOLFK�VHLQ�VROOWH�� $ E E � �� � � �

6 RPLW�VROOWH�HV�QDFK� G LHVHP�5HWURV\QWKHVHVFKHPD�P| JOLFK�VHLQ�� 1 DNDG RPDULQ� $ �PLW�VHLQHP

NRPS OH[ HQ� S RO\F\FOLVFKHQ� * HU� VW� DXV� & DUE R� � XQG � + HWHURF\FOHQ� DXVJHKHQG � Y RQ� G HQ� HLQI DFK

V\QWKHWLVLHUE DUHQ� %DXVWHLQHQ� ���� � � � � XQG � � � � � I DVW� DXVVFKOLH� OLFK� XQWHU� %HQXW]XQJ� Y RQ

5HDNWLRQHQ� DXI ]XE DXHQ�� G LH� DQ� HLQI DFKHUHQ� 0 RG HOOY HUE LQG XQJHQ� E HUHLWV� HUI ROJUHLFK� HUS URE W

ZXUG HQ�

( LQH� ZLFKWLJH� 5ROOH� VROOWH� DE VFKOLH� HQG � G HU� : DKO� JHHLJQHWHU� 5HVWH� 5
�

± � 5
�

� LQ� G LHVHP

5HWURV\QWKHVHVFKHPD� ]XI DOOHQ� � ' DE HL� LVW� ]X� E HU� FNVLFKWLJHQ�� G D� � 5
�

� XQG � 5
�

� VR� ]X� ZlKOHQ

VLQG �� G D� � G LH� VHOHNWLY H� 5HG XNWLRQ� G HU� ( VWHUJUXS S H� DP� ' � 5LQJ� Y RQ� 6 S LURE LF\FOXV� ��D � LQ

* HJHQZDUW�G HU�]ZHLWHQ�( VWHUI XQNWLRQ�P| JOLFK�VHLQ�PX� � � ' LHV�VROOWH�PLW�5
�

�  �WHU W � � %X�XQG �5
�

 � 0 H�JHOLQJHQ� � $ X� HUG HP�JLOW�HV�� G XUFK�JHHLJQHWH� : DKO� G HU� $ PLG VFKXW]JUXS S HQ�5
�

�XQG �5
�

VLFKHU]XVWHOOHQ�� G D� � G LH� ( QWVFK� W]XQJ� G HU� $ PLG I XQNWLRQDOLWlW� LP� I � QI JOLHG ULJHQ� 5LQJ� Y RQ

9 HUE LQG XQJ� ��D � LQ� * HJHQZDUW� G HU� JHVFK� W]WHQ� $ PLG JUXS S H� LQ� 5LQJ� $ � G XUFKI � KUE DU� LVW�

) HUQHU�LVW�]X�E HDFKWHQ��G D� � E HLG H�$ PLG VFKXW]JUXS S HQ�XQWHU�G HQ�%HG LQJXQJHQ�G HU�+ \G ULHUXQJ

E HL� G HU� ' DUVWHOOXQJ� Y RQ�%LF\FOXV���D � VWDE LO� VHLQ�P� VVHQ� � 6 FKOLH� OLFK�VROOWH� G XUFK�P| JOLFKVW

JHULQJH� $ E ZHLFKXQJHQ� Y RQ� G HP� Y RQ� %5$ 1 ' 6 � Y HUZHQG HWHQ� 0 LFKDHO� 6 XE VWUDW� �� � HUUHLFKW

ZHUG HQ�� G D� � G LH� E HL� G HU� %LOG XQJ� G HU� VS LURE LF\FOLVFKHQ� 9 HUE LQG XQJ� �� D � E HRE DFKWHWH

6 WHUHRHVHOHNWLY LWlW� E HL� G HU� ' DUVWHOOXQJ� Y RQ�%LF\FOXV���D �HUKDOWHQ� E OHLE W� � $ XI JUXQG �DOO� G LHVHU

. ULWHULHQ� HUVFKHLQW� G LH� : DKO� G HU� $ PLG VFKXW]JUXS S HQ� 5
�

�  � S� 0 HWKR[ \E HQ]\O� � 30 %� � XQG

5
�

� �%RF�QDKHOLHJHQG �
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6 HLWH�� �

��� 6 \ Q W K H V H � G H V � V S L U R E L F \ F O L V F K H Q � $ ' � 5 L Q J V \ V W H P V

'LH� 'DUVWHOOXQJ� GHU� VSLURELF\FOLVFKHQ� 9HUELQGXQJ� � � D � � LQ� GHU� EHUHLWV� GUHL� GHU� Y LHU

VWHUHRJHQHQ� = HQWUHQ� Y RQ�1DN DGRP DULQ� $ �DXI JHEDXW�VLQG� �VROOWH� Y RP � OLWHUDWXUEHN DQQWHQ�%RF�

JHVFK� W] WHQ� 3 \URJOXWDP DW� � � � � DXVJHKHQ� � GDV� LQ� ] Z HL� 6 WXI HQ� DXV� N RP P HU] LHOO� HUKl OWOLFKHU

�5 � � �� � � 3 \URJOXWDP LQVl XUH� �� � �D � � GDUVWHOOEDU� LVW�
� ���������
	

�'D�HV�DXVUHLFKHQG�/LWHUDWXUSUl ] HGHQ]

I � U� GLH� UHJLRVHOHN WLY H� ( QROLVLHUEDUN HLW� Y RQ� 3 \URJOXWDP LQVl XUHGHULY DWHQ� XQWHU� N RP SOHWWHU

5 HWHQWLRQ� GHU� . RQI LJXUDWLRQ� DP � VWHUHRJHQHQ� = HQWUXP � JLEW�
� ���
	

� VROOWH� VLFK� DXV� 6 XEVWUDW� � � �

OHLFKW�GDV�I � U�GLH�0 LFKDHO� 5 HDN WLRQ�EHQ| WLJWH�%LVDP LG� � � � �GXUFK�$ F\OLHUXQJ�GHV�$ P LGHQRODWV

P LW�GHP �HQWVSUHFKHQGHQ�&DUEDP R\OFKORULG�V\QWKHWLVLHUHQ� ODVVHQ��%5 $ 1'6 � HW�DO� �EHVFKUHLEHQ

M HGRFK� � GD� � EHL� GHU� 'DUVWHOOXQJ� GHV� Y RQ� , KQHQ� Y HUZ HQGHWHQ� 0 LFKDHO� 6 XEVWUDWV� � �

7 HVWY HUVXFKH�] XU�$ F\OLHUXQJ�GHV�HQWVSUHFKHQGHQ�3 \URJOXWDP DWV�P LW�'LHWK\OFDUEDP R\OFKORULG

QLFKW� ] XP � ( UI ROJ� I � KUWHQ�
� ��
�	

� 6 WDWWGHVVHQ� QXW] WHQ� VLH� HLQ� Y RQ� / ( < � ] XU� 'DUVWHOOXQJ� Y RQ

b� . HWRDP LGHQ�HQWZ LFN HOWHV� ] Z HLVWXI LJHV�9HUI DKUHQ
� ����	

� I � U�GLH�JHZ � QVFKWH� 8 P VHW] XQJ��'DEHL

Z XUGH� ] XQl FKVW� GDV� /LWKLXP HQRODW� GHV� 3 \URJOXWDP DWV� P LW� N RP P HU] LHOO� HUKl OWOLFKHP

&KORUWKLRDP HLVHQVl XUHHWK\OHVWHU� DEJHI DQJHQ� XQG� GHU� VR� JHELOGHWH� 7 KLRHVWHU� P LW� GHP

HQWVSUHFKHQGHQ� VHN XQGl UHQ� $ P LQ� Z HLWHU� ] XP � JHZ � QVFKWHQ� 3 URGXN W� � � � XP JHVHW] W�� 'DKHU

HUVFKLHQ� HV� VLQQY ROO� � DXFK� 3 \URJOXWDP DW� � � � � ] XQl FKVW� LQ� GHQ� 7 KLRHVWHU� � � � � ] X� � EHUI � KUHQ�

'D] X� Z XUGH� DXV� 6 XEVWUDW� � � � � ] XQl FKVW� EHL� - � � � &� P LW� ] Z HL� b T XLY DOHQWHQ� /+0 '6 � LQ� 7 +)

LQQHUKDOE� Y RQ� � � � P LQ� HLQ� $ P LGHQRODW� JHELOGHW� � GDV� P LW� &KORUWKLRDP HLVHQVl XUHHWK\OHVWHU

LQQHUKDOE�Y RQ�Z HLWHUHQ�� � �P LQ�QDKH] X�T XDQWLWDWLY �] X�7 KLRHVWHU�� � � �Z HLWHU�UHDJLHUWH��$ EE��� � � �

$ E E �� � �� 6 \QWKHVH�Y RQ�7 KLRHVWHU�� � � �

$ QVFKOLH� HQG� JDOW� HV� � GDV� I � U� GLH� 8 P VHW] XQJ� ] X� %LVDP LG� � � � � EHQ| WLJWH� I XQN WLRQDOLVLHUWH

VHN XQGl UH� $ P LQ� GDU] XVWHOOHQ��'D] X� VROOWH� DQGHUV� DOV� LQ�GHU� HWZ DV� ODQJZ LHULJ� HUVFKHLQHQGHQ

6 \QWKHVH� GHV� Y RQ� %5 $ 1'6 � Y HUZ HQGHWHQ� $ P LQV
� �

�	

� ] XQl FKVW� GLH� 3 0 %� JHVFK� W] WH

9HUELQGXQJ� � � � �JHELOGHW� Z HUGHQ�� = XU�'DUVWHOOXQJ� l KQOLFKHU�%HQ] \O� JHVFK� W] WHU� $ P LQH� VLQG

1 2

%RF

0 H2 � &
+

1 2

%RF

0 H2 � &
+
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LQ�GHU�/LWHUDWXU�YHUVFKLHGHQH�:HJH�DXVJHKHQG�YRQ�$ONRKROHQ�EHNDQQW��(LQH�GLHVHU�0HWKRGHQ

VLHKW� YRU� � GHQ� HQWVS UHFKHQGHQ� $ONRKRO� ] XQl FKVW� P LW� S� 7 V& O� LQ� 3 \ ULGLQ� LQ� GDV� UHDNWLYHUH

7 RV\ ODW� ] X� � EHUI � KUHQ� XQG� GDQQ� GXUFK� 8 P VHW] XQJ� P LW� % HQ] \ ODP LQ� LQ� * HJHQZ DUW

NDWDO\ WLVFKHU�0HQJHQ�1D, �LQ�' 06 2 �GDV�JHZ � QVFKWH�% HQ] \ O� JHVFK� W] WH�$P LQ�KHU] XVWHOOHQ�
� �����

' HU� 9 HUVXFK� � GLHVH� % HGLQJXQJHQ� DXVJHKHQG� YRQ� Nl XI OLFKHP � � � % XWLQ� � � RO� � ���� � DXI � GLH

6 \ QWKHVH� GHV� 3 0% � JHVFK� W] WHQ� $P LQV� ��� � DQ] XZ HQGHQ� � OLHI HUWH� ��� � M HGRFK� QXU� LQ

HQWWl XVFKHQGHQ� � � � � � $XVEHXWH�� % HL� HLQHU� DQGHUHQ� 9 DULDQWH� Z LUG� GHU� M HZ HLOLJH� $ONRKRO

] XQl FKVW� ] XP �0HV\ ODW�XP JHVHW] W� � Z HOFKHV�GDQQ� P LW� % HQ] \ ODP LQ� LQ� � � � � ' LP HWKR[ \ HWKDQ
�������	�

RGHU�LQ�* HJHQZ DUW�YRQ�7 ULHWK\ ODP LQ�LQ�7 +)
�����
���

�] XP �$P LQ�Z HLWHU�UHDJLHUW��7 DWVl FKOLFK�] HLJWH

VLFK� � GD� � VLFK� 9 HUELQGXQJ� ��� � � EHU� GDV� 0HV\ ODW� LQ� JXWHQ� $XVEHXWHQ� GDUVWHOOHQ� Ol � W�� ' LH

EHVWHQ�(UJHEQLVVH� Z XUGHQ�GDEHL�HU] LHOW� � Z HQQ�$ONRKRO����� ] XQl FKVW� P LW�0V& O�XQG�(W � 1� LQ

(W 
 2 � LQ� GDV� UHDNWLYHUH� 0HV\ ODW� XP JHZ DQGHOW� Z LUG� � Z HOFKHV� RKQH� Z HLWHUH� 5 HLQLJXQJ� P LW

S � 0HWKR[ \ EHQ] \ ODP LQ�XQG�(W � 1�LQ�VLHGHQGHP � 7 +) � ] XP �JHZ � QVFKWHQ�$P LQ�����XP JHVHW] W

Z LUG� �GDV�VLFK�VR�LQ�� � �� �* HVDP WDXVEHXWH�LVROLHUHQ�Ol � W�� $EE��� � � �

$ E E � � �� � 6 \ QWKHVH�GHV�3 0% � JHVFK� W] WHQ�$P LQV� ��� �

1DFKI ROJHQG� JDOW� HV� � GLH� EHQ| WLJWH� W HUW � % XW\ OHVWHU� ) XQNWLRQ� DP � WHUP LQDOHQ� DFHW\ OHQLVFKHQ

. RKOHQVWRI I �YRQ�$P LQ���� �HLQ] XI � KUHQ�� ' D] X�VROOWH� ] XQl FKVW�GLH�UHDNWLYH�$P LQRJUXS S H�YRQ

9 HUELQGXQJ� ��� � GXUFK� HLQH� % RF� * UXS S H� JHVFK� W] W� Z HUGHQ�� ' LHVH� 8 P VHW] XQJ� ] XP

& DUEDP DW���� �JHODQJ�P LW�� % RF� 
 2 � �(W � 1�XQG�' 0$3 �LQ�& + 
 & O 
 �LQ�� � �� �$XVEHXWH�� $EE��� � � �

(LQLJH� 6 FKZ LHULJNHLWHQ� EHUHLWHWH� KLQJHJHJHQ� GLH� h EHUI � KUXQJ� GLHVHV� & DUEDP DWV� LQ� GHQ

JHZ � QVFKWHQ� W HUW �� % XW\ OHVWHU���� ��h EOLFKHUZ HLVH�Z LUG�EHL�VROFKHQ�7 UDQVI RUP DWLRQHQ�] XQl FKVW

GXUFK� ' HS URWRQLHUXQJ� P LW�Q� % X/L�LQ� 7 +) �EHL�- � � � & �GDV� M HZ HLOLJH�/LWKLXP DFHW\ OLG�JHELOGHW�

Z HOFKHV�GDQQ� P LW� � % RF� 
 2 � Z HLWHU� ] XP �JHZ � QVFKWHQ� W HUW �� % XW\ OHVWHU�UHDJLHUW�
� �����

� 8 QWHU�GLHVHQ

% HGLQJXQJHQ� HQWVWDQGHQ� DXV� & DUEDP DW� ��� � M HGRFK� WURW] � ] DKOUHLFKHU� 2 S WLP LHUXQJVYHUVXFKH

VWHWV�VFKZ HU�] X�WUHQQHQGH�* HP LVFKH�DXV�6 XEVWUDW���� � �GHP �JHZ � QVFKWHQ�(VWHU���� �XQG�HLQHP

] XVl W] OLFK�LQ�EHQ] \ OLVFKHU� 3 RVLWLRQ� P LW�HLQHU� W HUW �� % XW\ OHVWHUJUXS S H�YHUVHKHQHQ� 3 URGXNW��(UVW

2 +
+
1

2 0H
� � �0V& O� �(W � 1� �(W � 2 � �5 7

� � � 3 0% � 1+� � �(W � 1� �7 +) � �D�
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GXUFK� HLQHQ�:HFKVHO�GHV�YHUZHQGHWHQ�/|VXQJVPLWWHOV�YRQ�7+)�]X�(W � 2 � JHOD QJ� VFKOLH� OLFK

GLH�6 \ QWKHVH�YRQ�WHU W�� % XW\ OHVWHU�����LQ�� � �� �$ XVE HXWH�� $ E E ��� � � �

$ E E � � � � � 6 \ QWKHVH�GHV�I XQN WLRQD OLVLHUWHQ�VHN XQGl UHQ�$ PLQV���� �

)� U� GLH� LP� OHW]WHQ� 6 FKULWW� GHU� 6 \ QWKHVH� YRQ� $ PLQ� ��� � QRWZHQGLJH� VD XUH� $ E VS D OWXQJ� HLQHU

% RF� 6 FKXW]JUXS S H� LQ� * HJHQZD UW� HLQHV� HE HQI D OOV� Vl XUH� OD E LOHQ� WHU W�� % XW\ OHVWHUV� XQG� HLQHU

30 % � * UXS S H� I LQGHQ�VLFK� LQ�GHU�/LWHUD WXU�YRU� D OOHP�]ZHL� 0 HWKRGHQ��:l KUHQG�5 $ 32 32 57�HW

DO��YRQ�GHU�HUI ROJUHLFKHQ�9 HUZHQGXQJ�HLQHU� � 1�/|VXQJ�YRQ�+&O�LQ�ZD VVHUI UHLHP�(WK\ OD FHWD W

E HULFKWHWHQ�
����� ���

� HU]LHOWHQ� 32 16 )2 5' � HW� DO��PLW�S� 7V2 +� LQ� HLQHP� /|VXQJVPLWWHOJHPLVFK� D XV

(W � 2 � XQG� (W2 +� JXWH� (UJHE QLVVH�
�����	� �

� (UVWH� 7HVWV� PLW� &D UE D PD W� ���� ]HLJWHQ� � GD � � GLH

JHZ� QVFKWH� 8 PVHW]XQJ� ]X� $ PLQ� ��� � PLW� � 1� +&O� LQ� ZD VVHUI UHLHP� (WK\ OD FHWD W

5HD N WLRQV]HLWHQ� YRQ� PHKUHUHQ� 7D JHQ� E HQ|WLJW�� ' LH� 9 HUZHQGXQJ� K|KHUHU

+&O� . RQ]HQWUD WLRQHQ� ]XU� % HVFKOHXQLJXQJ� GHU� 5HD N WLRQ� I � KUWH� QHE HQ� GHU� JHZ� QVFKWHQ

(QWVFK� W]XQJ�D XFK�]XU�VD XUHQ�+\ GURO\ VH�GHV�WHU W�� % XW\ OHVWHUV�� % HL� 9 HUZHQGXQJ�YRQ�S� 7V2 +

LQ� (W � 2 � (W2 +� � � � � � � � GD JHJHQ� JHOD QJ� GLH� JHZ� QVFKWH� (QWVFK� W]XQJ� LQ� JXWHQ� $ XVE HXWHQ�

$ OOHUGLQJV�]HLJWH�VLFK� �GD � �XQWHU�GLHVHQ�5HD N WLRQVE HGLQJXQJHQ�HLQH�S D UWLHOOH� 8 PHVWHUXQJ�GHV

WHU W�� % XW\ OHVWHUV� ]XP� (WK\ OHVWHU� VWD WWI LQGHW�� (UVW� GLH� 9 HUZHQGXQJ� YRQ� S� 7V2 +� LQ

(W � 2 � WHU W�� % X2 +� � � � � � � � HUOD XE WH�VFKOLH� OLFK�GLH�JOD WWH�(QWVFK� W]XQJ�YRQ� $ PLQ����� LQ� � � � �

$ XVE HXWH� � $ E E �� � � � �� ' D E HL� VFKHLQW� GLH� VD XUH� +\ GURO\ VH� GHV� WHU W�� % XW\ OHVWHUV� XQWHU� GLHVHQ

% HGLQJXQJHQ� GD GXUFK� YHUKLQGHUW� ]X� ZHUGHQ� � GD � � GD V� HQWVFK� W]WH� $ PLQ� ��� � D OV� S� 7RV\ OD W

+
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DXVIlOOW�XQG�VLFK�VR�GHU�:HLWHUUHDNWLRQ�HQW]LHKW��(UVW�GXUFK�5�KUHQ�PLW��1�1D2+�QDFK�(QGH

GHU�5HDNWLRQ�Z LUG�GLHVHV�6 DO]�Z LHGHU�LQ�/| VXQJ �J HE UDFKW�

$ XV� 7 KLRHVWHU�����XQG�GHP�VHNXQGlUHQ� $ PLQ���� �VROOWH�QXQ�QDFK�GHU� 0 HWKRGH� Y RQ�/(<
� �����

%LVDPLG�����KHUJ HVWHOOW� Z HUGHQ�� ' D]X� Z XUGH�HLQ� * HPLVFK�DXV� 7 KLRHVWHU����� � $ PLQ���� �XQG

L 3 U � (W1� LQ� &+ � &1� PLW� $ J 27 I� Y HUVHW]W� XQG� � � � K� J HU�KUW�� $ XI� GLHVH� :HLVH� J HODQJ � HV� � GDV

J HZ �QVFKWH�3 URGXNW�����LQ�� � �� �$ XVE HXWH�]X�HUKDOWHQ�� $ E E ��� � � �

$ E E � � � � � ' DUVWHOOXQJ �Y RQ�%LVDPLG�����

$ QVFKOLH� HQG� VROOWH� PLW� %LVDPLG� ���� Y HUVXFKW� Z HUGHQ� � GLH� Y RQ� %5$ 1' 6 � PLW� 6 XE VWUDW� � �

E HVFKULHE HQH�]Z HLVWXILJ H� 6 \ QWKHVH�HLQHV�VS LURE LF\ FOLVFKHQ�5LQJ V\ VWHPV�]X�UHS URGX]LHUHQ�
� �	�
�

' DE HL� J DOW�HV�NULWLVFK�]X�S U�IHQ� �RE �GLH�Y RUJ HQRPPHQHQ�9 HUlQGHUXQJ HQ�E HL�GHU�$ UW�GHU�(VWHU

XQG� HLQHU� DPLGLVFKHQ� 6 FKXW]J UXS S H� $ XVZ LUNXQJ HQ� DXI� GLH� 6 WHUHRVHOHNWLY LWlW� GHU

E HVFKULHE HQHQ�6 HT XHQ]�KDE HQ�

= X�GLHVHP�= Z HFN�Z XUGH�9 HUE LQGXQJ �����LQ�&+ � &1�PLW���� �b T XLY DOHQWHQ�L 3 U � (W1�� � �K�XQWHU

5�FNIOX� � HUKLW]W�� 10 5� 8 QWHUVXFKXQJ HQ� GHV� VR� HUKDOWHQHQ� 0 LFKDHO� 3 URGXNWHV� ]HLJ WHQ� � GD�

Z LH� HUZ DUWHW� HLQ� * HPLVFK� DXV� GUHL� LVRPHUHQ� 9 HUE LQGXQJ HQ� HQWVWDQGHQ� Z DU�� ' LHVHV

, VRPHUHQJ HPLVFK� Z XUGH�DQVFKOLH� HQG� � � �K�LQ� 0 HWKDQRO�LQ� * HJ HQZ DUW� Y RQ� � � � * HZ �� � � 3 G� &

� � � � � � 3 G� �XQWHU�HLQHU�+ � � $ WPRVS KlUH� � � � DWP� � J HU�KUW��+LHUE HL� E LOGHWH� VLFK� � Z LH� DQDO\ WLVFKH

+3 /&� 8 QWHUVXFKXQJ HQ� GHV� 5RKS URGXNWHV� ]HLJ WHQ� � PLW� HLQHU� 6 HOHNWLY LWlW� Y RQ� FD�� �� � � � HLQ

+DXS WGLDVWHUHRPHU� � � D � �GDV�QDFK�VlXOHQFKURPDWRJ UDS KLVFKHU�5HLQLJ XQJ �PLW� � � � � � $ XVE HXWH

GLDVWHUHRPHUHQUHLQ�LVROLHUW�Z HUGHQ�NRQQWH�� $ E E ��� � � �
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6 HLWH�� �

$EE����� 'DUVWHOOXQJ�GHU�VSLURELF\FOLVFKHQ�9HUELQGXQJ�� � D �

'LH� UHODWLY H� . RQI LJXUDWLRQ� GHV� VSLURELF\FOLVFKHQ� 3 URGXN WHV� � � D � N RQQWH� %5 $ 1'6 � GXUFK

XP I DQJUHLFKH� 10 5 � VSHN WURVN RSLVFKH� 8 QWHUVXFKXQJHQ� XQG� 9HUJOHLFK� P LW� GHP � GD] X

GLDVWHUHRP HUHQ� 3 URGXN W� � � E� QDFKZ HLVHQ�� 12( � 8 QWHUVXFKXQJHQ� HUODXEHQ� GLH� HLQGHXWLJH

8 QWHUVFKHLGXQJ�GHU�EHLGHQ�'LDVWHUHRP HUH�� $ EE��� � � �
� �����

$EE���� � 12( � ( I I HN WH�GHU�GLDVWHUHRP HUHQ�%LF\FOHQ�� � D �XQG�� � E�
� �����

$ XI � JOHLFKH� : HLVH� N RQQWH� DXFK� GLH� UHODWLY H� . RQI LJXUDWLRQ� GHV� Y RQ� XQV� LVROLHUWHQ

3 URGXN WHV� � � D �GXUFK�12( � 8 QWHUVXFKXQJHQ�HLQGHXWLJ�DXI JHN Ol UW� Z HUGHQ�� , Q�HLQHP �VHOHN WLY HQ

� '� 12( 6 < � ( [ SHULP HQW� P LW� 9HUELQGXQJ� � � D � N RQQWHQ� N HLQH� 12( � ( I I HN WH� GHU� EHLGHQ

3 URWRQHQ�DQ�&� � �P LW�HLQHP �GHU�EHLGHQ�3 URWRQHQ�DQ�&� � �EHREDFKWHW�Z HUGHQ��$ QGHUH�12( V� �GLH

N RQVLVWHQW� P LW� GHU� I � U� %LF\FOXV� � � D � LQ� $ EE�� � � � DQJHJHEHQHQ� . RQI LJXUDWLRQ� VLQG� � Z XUGHQ

M HGRFK�EHREDFKWHW��6 RP LW�N DQQ�HV�VLFK�EHL�GHU�LVROLHUWHQ�9HUELQGXQJ� � � D �Z LH�HUZ DUWHW�QXU�XP

GDV�] X�%LF\FOXV�� � D �DQDORJH�VSLURELF\FOLVFKH�3 URGXN W�KDQGHOQ�

L3 U � ( W1 + � � �3 G� &
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(UJHEQLVVH�XQG�'LVNXVVLRQ�,,

6HLW H�� �

,P� $QVFKOX�� DQ� GLHVH� 6\QWKHVHVHTXHQ]� ZXUGH� DXI� GHP� JOHLFKHQ� :HJ� DXVJHKHQG� YRQ

�6 � � �� � � 3 \URJOXWDPLQVl XUH� ����E� � DXFK� GHU� ]X� 9 HUE LQGXQJ� � � D � HQDQWLRPHUH� % LF\FOXV� � � E

GDUJHVWHOOW� �$E E �� � � � �� ' LHV�HUP| JOLFKWH� HV� �PLWWHOV� DQDO\WLVFKHU�+3 / &� DQ� FKLUDOHU� 3 KDVH�GLH

( QDQWLRPHUHQUHLQKHLW� YRQ� 9 HUE LQGXQJ� � � D � GXUFK� 9 HUJOHLFK� PLW� GHP� DXV� GHQ� % LF\FOHQ� � � D

XQG�� � E�KHUJHVWHOOWHQ�5 DFHPDW�QDFK]XZHLVHQ�

$ EE� � � � � ( QDQWLRPHUH�% LF\FOHQ�� � D �XQG�� � E�

�� � $ X I ED X � G H V � + H [ D K \ G U R D ] R F L Q U L Q J H V

' XUFK� GLH� LP� 9 RUIHOG� HUIROJWH� :DKO� JHHLJQHWHU� ( VWHUIXQN WLRQDOLWl WHQ� XQG� 6FKXW]JUXS S HQ

VROOWH� HV� QXQ� DXVJHKHQG� YRQ� 9 HUE LQGXQJ� � � D � DXI� HLQIDFKH� :HLVH� P| JOLFK� VHLQ� � GHQ

5 &0 � 9 RUOl XIHU� � � �KHU]XVWHOOHQ� �GHU�GHQ�$XIE DX�GHV� ( � 5 LQJHV�YRQ�1DN DGRPDULQ�$�HUODXE HQ

VROOWH�� +LHU]X� VROOWH� ]XQl FKVW� GLH� 0 HWK\OHVWHUIXQN WLRQ� YRQ� % LF\FOXV� � � D � LQ� HLQH

0 HWK\OHQHLQKHLW� � E HUI� KUW�ZHUGHQ�� ' D]X� JDOW� HV� ]XQl FKVW� GHQ� 0 HWK\OHVWHU� ]XP�$OGHK\G�]X

UHGX]LHUHQ�� ' D�HV� LQ�GHU� / LWHUDWXU� N HLQH� 3 Ul ]HGHQ]�I� U�GLH�GLUHN WH�VHOHN WLYH� 5 HGXN WLRQ�HLQHV

0 HWK\OHVWHUV� ]XP� $OGHK\G� LQ� * HJHQZDUW� HLQHV� W HUW �� % XW\OHVWHUV� JLE W� � VROOWH� GLHVH

7 UDQVIRUPDWLRQ�LQ�]ZHL�6WXIHQ�HUIROJHQ�� ( UVWH� 9 HUVXFKH�]XU� 5 HGXN WLRQ�YRQ� 9 HUE LQGXQJ� � � D

PLW�1DWULXP� �RGHU� / LWKLXPE RUK\GULG�]HLJWHQ� M HGRFK� �GD��QHE HQ�GHU�JHZ� QVFKWHQ� 8 PVHW]XQJ

GHV� 0 HWK\OHVWHUV�VWHWV�DXFK� S DUWLHOO�HLQH� 5 HGXN WLRQ�GHV� ) � QIULQJODFWDPV�]XP�+DOE DPLQDO�]X

E HRE DFKWHQ� ZDU�� / LWHUDWXUUHFKHUFKHQ� ]HLJWHQ� � GD�� GLHV� LQ� ( LQN ODQJ� PLW� % HRE DFKWXQJHQ

DQGHUHU� * UXS S HQ� ]XU� 5 HGXN WLRQ� YRQ� % RF� JHVFK� W]WHQ� 3 \URJOXWDPLQVl XUHGHULYDWHQ

VWHKW�
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6 HLWH�� �

'DKHU�JDOW�HV��YRU�GHU�JHSODQWHQ�5HGXNWLRQ�GHV�0HWK\OHVWHUV�]XQlFKW�GLH�%RF�6FKXW]JUXSSH

]X� HQWI HUQHQ�� 8 QWHU� GHQ� ]DKOUHLFKHQ� OLWHUDWXUE HNDQQWHQ� 0HWKRGHQ� ]XU� ( QWVFK� W]XQJ� YRQ

%RF�JHVFK� W]WHQ� $ P LGHQ
� �����

� HUVFKLHQ� GLH� YRQ� 67 $ ) ) 25'� HW� DO� � HQWZ LFNHOWH� 9 DULDQWH� P LW

NDWDO\WLVFKHQ� 0HQJHQ� 0J� &O2 � � � � LQ� $ FHWRQLWULO
�	��

���

� DXI JUXQG� LKUHU� P LOGHQ� %HGLQJXQJHQ� DP

JHHLJQHWVWHQ��XP �GLHVH� 7 UDQVI RUP DWLRQ�LQ� * HJHQZ DUW�GHU�VlXUH�ODE LOHQ�WHU W��%XW\OHVWHUJUXSSH

GXUFK]XI � KUHQ�� 7 DWVlFKOLFK�JHODQJ�HV��VHOHNWLY�GDV�%RF�JHVFK� W]WH� $ P LG���D�GXUFK�5HDNWLRQ

P LW� � � � P RO�� �0J� &O2 � � � �LQ�$ FHWRQLWULO�E HL�� � � &�LQQHUKDOE �YRQ�� �K�LQ�GDV� I UHLH� $ P LG� � � ��]X

� E HUI � KUHQ�� $ E E ��� � ��

$ E E � � � �� $ E VSDOWXQJ�GHU�%RF�6FKXW]JUXSSH�DXV�%LF\FOXV���D�

0HFKDQLVWLVFK� HUI ROJW� GLHVH� 8 P VHW]XQJ� YHUP XWOLFK� � E HU� GLH� %LOGXQJ� HLQHV� VHFKV�JOLHGULJHQ

&KHODWV� ]Z LVFKHQ� GHP � VFKZ DFK� / HZ LV�VDXUHQ� 0J� &O2 � � � � XQG� GHP � 1�$ F\O�WHU W��

E XW\OFDUE DP DW�� 'LH� VR� DNWLYLHUWH� WHU W��%XW\OR[ \FDUE RQ\O�* UXSSH� Z LUG� DQVFKOLH� HQG� GXUFK

6ROYRO\VH�HOLP LQLHUW� � $ E E �� � � ��� $ XFK� P LW� DQGHUHQ� / HZ LV�6lXUHQ� Z LH�0J&O � ��0J� 27 I � � �XQG

= Q� 27 I � � � JHOLQJW� ODXW� 67 $ ) ) 25'� GLH� ( QWVFK� W]XQJ� YRQ� %RF�JHVFK� W]WHQ� $ P LGHQ� LQ� lKQOLFK

JXWHQ� $ XVE HXWHQ� Z LH� P LW�0J� &O2 � � � �� $ XI JUXQG�GHU�JHULQJHQ� . RVWHQ��GHU� $ E Z HVHQKHLW�HLQHV

QXFOHRSKLOHQ�* HJHQLRQV��GHU�JXWHQ� / | VOLFKNHLW�LQ�&+ � &1�XQG�GHU�0| JOLFKNHLW�GHU�HLQI DFKHQ

( QWI HUQXQJ� GHV� 5HDJHQ]HV� DXV� GHU� RUJDQLVFKHQ� 3 KDVH� GXUFK� Z l� ULJH� $ XI DUE HLWXQJ� Z LUG

0J� &O2 � � � �E HYRU]XJW�
�	��
����

$ E E � � � � � 9 RUJHVFKODJHQHU� 0HFKDQLVP XV� GHU� ( QWVFK� W]XQJ� YRQ� %RF�JHVFK� W]WHQ� $ P LGHQ

GXUFK�0J�6DO]H�
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(UJHEQLVVH�XQG�'LVNXVVLRQ�,,

6 HLW H�� �

(UVWH�9HUVXFKH�]XU�$ON\OLHUXQJ�YRQ�$PLG�����PLW�� � ,RGKH[ � � � HQ� � � � ��]HLJWHQ� �GD � �XQWHU�GHQ

LQ� GHU� 0 RGHOOVWXGLH� ]XU� 6\QWKHVH� GHV� +H[ D K\GURD ]RFLQV� HUI ROJUHLFK� D QJHZ HQGHWHQ

5 HD NWLRQVE HGLQJXQJHQ� � VLHKH� $E VFKQLWW� � �� �� � � $E E �� � � �� HLQH� S D UWLHOOH� 5 D FHPLVLHUXQJ� GHV

VWHUHRJHQHQ� = HQWUXPV� LP� ) � QI ULQJ� ]X� E HRE D FKWHQ� LVW�� ' D KHU� VROOWH� ]XQl FKVW� GLH

0 HWK\OHVWHUI XQNWLRQ� LQ�9HUE LQGXQJ����� LQ� * HJHQZ D UW�GHU� I UHLHQ�$PLGJUXS S H� LQ�GLH� I � U� GLH

VS l WHUH� 5 &0 � E HQ| WLJWH� 0 HWK\OHQHLQKHLW� � E HUI � KUW� Z HUGHQ�� (UI UHXOLFKHUZ HLVH� JHOD QJ� LQ

$E Z HVHQKHLW� GHU� % RF� 6FKXW]JUXS S H� GLH� JHZ � QVFKWH� 5 HGXNWLRQ� GHV� 0 HWK\OHVWHUV� ���� ]XP

$ONRKRO�����PLW�]Z HL�b T XLYD OHQWHQ�/ L% + � �LQ�7 +) �LQ�� � �� �$XVE HXWH�� $E E ��� � ��

8 QWHU� GHQ� YHUVFKLHGHQHQ� ]XU� 2[ LGD WLRQ� YRQ� S ULPl UHQ� $ONRKROHQ� ]X� $OGHK\GHQ� E HND QQWHQ

0 HWKRGHQ� VLQG� GLH� YRQ� 6: (5 1� HQWZ LFNHOWH� 9D ULD QWH� PLW� ' 0 62� XQG� 2[ D O\OFKORULG
���������

� XQG

GLH� 9HUZ HQGXQJ� YRQ� ' HVV� 0 D UWLQ� 3 HULRGLQD Q� � ' 0 3 �� � ����
������	��

D P� Z HLWHVWHQ� YHUE UHLWHW�

7 D WVl FKOLFK� HUZ LHV� VLFK� ]XU� 2[ LGD WLRQ� YRQ� $ONRKRO� ���� GLH� 0 HWKRGH� PLW� ' HVV� 0 D UWLQ�

3 HULRGLQD Q�GHU�YRQ�6: (5 1�E HL�Z HLWHP�� E HUOHJHQ��0 LW�� �� �b T XLYD OHQWHQ�����LQ�&+ 
 &O 
 �JHOD QJ

QD FK� HLQHU� RS WLPLHUWHQ� 9D ULD QWH� YRQ� 6&+5 (,% (5 � HW � D O � � LQQHUKD OE � YRQ� QXU� � � � PLQ� GLH

JHZ � QVFKWH�2[ LGD WLRQ�]XP�$OGHK\G���� �LQ�* UD PPPHQJHQ�LQ�� � �� �$XVE HXWH�� $E E ��� � ��
�������
�

$ E E � �� �� h E HUI � KUXQJ�YRQ�0 HWK\OHVWHU�����LQ�GHQ�$OGHK\G���� �

) � U� GLH� 0 HWK\OHQLHUXQJ� YRQ� $OGHK\G� ��� � JD OW� HV� XQWHU� GHU� 9LHO]D KO� OLWHUD WXUE HND QQWHU

0 HWKRGHQ
���������

� GLH� JHHLJQHWVWH� ]X� I LQGHQ�� ' LH� D P� Kl XI LJVWHQ� YHUZ HQGHWH� : LWWLJ� 5 HD NWLRQ
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6 HLWH�� �

HUVFKLHQ�DQJHVLFKWV�GHV�LP�0ROHN�O�YRUKDQGHQHQ�VDXUHQ�$PLGSURWRQV�DXIJUXQG�GHU�%DVL]LWlW

GHV� < OLGV� 3 3 K �  & +�
���������

� XQJHHLJQHW�� ( LQLJH� 9 DULDQWHQ�PLW� 5 HDJHQ]LHQ� DXI�7L� %DVLV� Z XUGHQ

HQWZ LFNHOW� �PLW�GHQHQ�HV�P| JOLFK�LVW� �GLH�PLW�GHU� : LWWLJ� 5 HDNWLRQ�YHUE XQGHQHQ� 3 URE OHPH�]X

XPJHKHQ�
�����	�
�

� ' DUXQWHU� HUZ LHV� VLFK� GLH� YRQ� 7$. $,� XQG� 12= $. ,� HQWZ LFNHOWH� 0HWKRGH� PLW

& + � ,� � � = Q� XQG�7L� 2L3 U� � � DOV� DP� HIIHNWLYVWHQ�
���	�����

�$XI� GLHVHP� : HJ� JHODQJ� QDFK� ]DKOUHLFKHQ

2SWLPLHUXQJVYHUVXFKHQ� XQWHU� 9 HUZ HQGXQJ� YRQ� = LQN� 3 XOYHU� � - � � � � PHVK� � � GDV� GXUFK

9 RUE HKDQGHOQ�PLW�� 1�+& O�DNWLYLHUW�Z XUGH� �GLH�' DUVWHOOXQJ�GHV�WHUPLQDOHQ�2OHILQV�����LQ�7+)

LQQHUKDOE �YRQ�� � �K�LQ�� � �� �$XVE HXWH�� $E E ��� � � �

$ E E � � � � � 0HWK\ OHQLHUXQJ�YRQ�$OGHK\ G���� �

' LH�DE VFKOLH� HQGH�$ON\ OLHUXQJ�GHV�IUHLHQ�$PLGV�����PLW� � � ,RGKH[ � � � HQ� � � �� �NRQQWH�QXQ�PLW

1D+�LQ�' 0) �GXUFKJHI�KUW�Z HUGHQ�XQG�OLHIHUWH�' LHQ�� � �LQ�� � �� �$XVE HXWH�� $E E ��� � � �

$ E E � � � �� ' DUVWHOOXQJ�YRQ�' LHQ�� � �

0LW� ' LHQ� � � � LQ� +lQGHQ� VROOWH� QXQ� GHU� 5 LQJVFKOX� � ]XP� +H[ DK\ GURD]RFLQULQJ� GXUFK

NRQYHQWLRQHOOH� 5 & 0� HUIROJHQ�� ' D]X� Z XUGH� ' LHQ� � � � PLW� GHP� LQ� GHU� 0RGHOOVWXGLH� VHKU

HIIHNWLYHQ� * UXE E V� & DUE HQ� �� E

� � ���
� XQG� GHP� HLQNHUQLJHQ� 3 KHQ\ OLQGHQ\ OLGHQNRPSOH[ � �� D

� ��� �

XPJHVHW]W�� h E HUUDVFKHQGHUZ HLVH� ]HLJWH� VLFK� � GD� � GHU� JHZ �QVFKWH� 5 LQJVFKOX� � YRQ

9 HUE LQGXQJ� � � � PLW� GLHVHQ� E HLGHQ� 3 UlNDWDO\ VDWRUHQ� VRJDU� LQ� E HVVHUHQ� $XVE HXWHQ� JHOLQJW�
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(UJHEQLVVH�XQG�'LVNXVVLRQ�,,

6 HLW H�� �

DOV� GLHV� EHL� GHU� 5&0� PLW� 'LHQ� ��� GHU� ) DOO� LVW�� 6 R � OLHI HUWH� GLH� 8 PVHW] X QJ � Y R Q

9 HUELQGX QJ � � � � � � �� � � �0� �LQ�VLHGHQGHP�&+ � &O � �LQ� * HJ HQZ DUW� Y R Q� � � D � � � �PR O� � � � �LQQHUK DOE

Y R Q�� � � K �GDV�J HZ � QVF K WH�5&0� 3 UR GX N W� � � �LQ� � � � � � $ X VEHX WH��'X UF K �5&0�PLW� � �PR O� � �GHV

* UX EEV� &DUEHQV� � �E � N R QQWH� 7 ULF \ F OX V� � � � X QWHU� J OHLF K HQ�5HDN WLR QVEHGLQJ X QJ HQ�QDF K � � � � K �LQ

� � � � � $ X VEHX WH� LVR OLHUW� Z HUGHQ�� b K QOLF K � Z LH� LQ� GHU� 0R GHOOVWX GLH� Z DU� HV� P| J OLF K � � GLHVH

$ X VEHX WH� GX UF K � N R QWLQX LHUOLF K HV� = X WUR S I HQ� HLQHU� / | VX QJ � GHV� 'LHQV� � � � LQ� &+ � &O � � ] X � HLQHU

/ | VX QJ �Y R Q�� �PR O� � �GHV�3 Ul N DWDO\ VDWR UV� � � E �LQ�VLHGHQGHP�&+ � &O � � � EHU�HLQH�= HLWVS DQQH�Y R Q

� � � K � Z HLWHU� ] X � R S WLPLHUHQ� X QG� DX I � GLHVH� : HLVH� QDF K � � � � K � +H[ DK \ GUR D] R F LQ� � � � LQ

� � �� �$ X VEHX WH�] X �HUK DOWHQ�� $ EE��� � � �

$ E E � � � �� 5&0�] X P�7 ULF \ F OX V�� � �

6 R PLW� Z DU� HV� J HOX QJ HQ� � GHQ� ( � 5LQJ � Y R Q�1DN DGR PDULQ� $ � X QWHU�GHQ� LQ�GHU�0R GHOOVWX GLH� ] X U

6 \ QWK HVH� GLHVHV� 5LQJ HV� HUDUEHLWHWHQ� % HGLQJ X QJ HQ� GX UF K � N R QY HQWLR QHOOH� 5&0� QDK H] X

T X DQWLWDWLY � ] X � HUK DOWHQ�� 'LHV� LVW� EHVR QGHUV� EHPHUN HQVZ HUW� DQJ HVLF K WV� GHU� VF K R Q� HUOl X WHUWHQ

6 F K Z LHULJ N HLW� GHU� +HUVWHOOX QJ � PLWWOHUHU� 5LQJ H
� �����
� � Y HUJ O�� $ EVF K QLWW� � �� �� � � X QG� GHP� Y R Q

0$ 57 , 1� HW � D O �� EHVF K ULHEHQHQ� ( UJ HEQLV� Y R Q� QX U� � � � � � $ X VEHX WH� EHLP� DQDOR J HQ� 5LQJ VF K OX �

GX UF K �5&0�LQ�GHU�6 \ QWK HVH�Y R Q�0DQ] DPLQ�$
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6 HLWH�� �

��� ' D U V W H O O X Q J � G H V � � � �� G L V X E V W L W X L H U W H Q � ) X U D Q V

$XVJHKHQG�YRQ�GHU� WULF\FOLVFKHQ� 9HUELQGXQJ� � � � VROOWHQ� GLH� I � U� GLH� VS l WHUH� ' D UVWHOOXQJ� GHV

P D N URF\FOLVFKHQ� ) � 5 LQJHV� YRQ� 1D N D GRP D ULQ� $� GXUFK� 5 & $0 � EHQ| WLJWHQ� D FHW\OHQLVFKHQ

5 HVWH�LQV�0 ROHN � O�HLQJHI � KUW�XQG�GLH�� � � � GLVXEVWLWXLHUWH�) XUD QHLQKHLW�D XI JHED XW�Z HUGHQ�

' D ] X� P X� WH� ] XQl FKVW� GLH� 3 0 % � 6 FKXW] JUXS S H� D XV� GHP � 7 ULF\FOXV� � � � HQWI HUQW� Z HUGHQ�� ' LH

] XP HLVW� YHUZ HQGHWH� 0 HWKRGH� � ] XU� ( QWVFK� W] XQJ� YRQ� 3 0 % � JHVFK� W] WHQ� $P LGHQ
� �����

� LVW� GLH

R[ LGD WLYH� $EVS D OWXQJ� GHU� 6 FKXW] JUXS S H� P LW� & HUD P P RQLXP QLWUD W� � & $1� �
�����
	��

� $OOH� 9HUVXFKH
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7 DWVDFKH�� GD�� GHU� VHFKVJO LHGULJH� 3 LS HULGLQULQJ� $� LP � 1 DN DGRP DULQ� $� � �� � LQ� HLQHU
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KDE HQ� � $E E � � � � � �
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2E Z RK O � GLH V H V � $O NDO RLG� E LRV \ QW K H W LV F K � ] X � GH Q� 0 DQ] DPLQH Q� ] X � UH F K QH Q� LV W � � E H V LW ] W � H V � H LQ

E LV K H U� H LQ] LJ DUW LJ H V � NRPS O H [ H V � K H [ DF \ F O LV F K H V � * UX QGJ H U� V W � DX V � & DUE R� � X QG� +H W H URF \ F O H Q�
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$ E E � � � � � 6 W UDW H J LH �] X U�6 \ QW K H V H �Y RQ�1DNDGRPDULQ�$�

' LH � Y RUO LH J H QGH � $UE H LW � E H V F K l I W LJ W H � V LF K � H UV W PDO V � PLW � GH U� ( QW Z LF NO X QJ � H LQH V � V \ QW K H W LV F K H Q
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QHXDUWLJH� 6WUDWHJLH� ]XU� 'DUVWHOOXQJ� ����GLVXEVWLWXLHUWHU� )XUDQH� PLW� HLQHP� 3G�NDWDO\VLHUWHQ

6F K O� VVHOVF K ULWW�

= XU� 8 QWHUVXF K XQJ� GHU� S ULQ]LS LHOOHQ� $ QZ HQGEDUNHLW� GLHVHU� 0 HWK R GHQ� LQ� HLQHU

HQDQWLR VHOHNWLY HQ�7 R WDOV\QWK HVH�Y R Q�1DNDGR PDULQ�$ � Z XUGHQ�]XQl F K VW�LQ�]Z HL� 0 R GHOOVWXGLHQ

Z LF K WLJH�)UDJPHQWH�GLHVHV� 0 R OHN� OV�GDUJHVWHOOW� � , Q�GHU�HUVWHQ�6WXGLH�JHODQJ�GHU� $ XI EDX�GHU

ELF \F OLVF K HQ� +H[ DK \GUR D]R F LQY HUELQGXQJ� ��D� DXVJHK HQG� Y R P� OLWHUDWXUEHNDQQWHQ� * DUQHU�

$ OGHK \G��� D�LQ�OHGLJOLF K �I � QI �6WXI HQ�XQG�� � �� � * HVDPWDXVEHXWH�LP�0 XOWLJUDPPPD� VWDE� �'LH

( LJQXQJ� GHU� LP� 6F K O� VVHOVF K ULWW� GLHVHU� 6\QWK HVH� Y HUZ HQGHWHQ� 5LQJVF K OX� R OHI LQPHWDWK HVH

� 5& 0 � � ]XU�6\QWK HVH�GHV�DF K WJOLHGULJHQ�5LQJHV� Y R Q�1DNDGR PDULQ� $ �NR QQWH�VR � GHPR QVWULHUW

Z HUGHQ�� $ EE� �� � � �

$ E E � � � � � 'DUVWHOOXQJ�HLQHU�ELF \F OLVF K HQ�+H[ DK \GUR D]R F LQ�0 R GHOOY HUELQGXQJ�GXUF K �5& 0 �

'DV�6F UHHQLQJ�PHK UHUHU�VWUXNWXUHOO� Y HUVF K LHGHQHU�5& 0 �3Ul NDWDO\VDWR UHQ� � $ EE� � � � � � LQ�GLHVHU

5& 0 �5HDNWLR Q� HUODXEWH�� $ XVVDJHQ� ]XU� XQWHUVF K LHGOLF K HU� $ NWLY LWl W� GLHVHU� . R PS OH[ H� ]X

WUHI I HQ�

$ E E � � � � � 9 HUZ HQGHWH�5& 0 �3Ul NDWDO\VDWR UHQ�
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'XUFK� 2SWLPLHUXQJ� GHU� 5HDNWLRQVI�KUXQJ� ZXUGH� HLQH� VLJQLILNDQWH� 9HUEHVVHUXQJ� GHU� LQ

6WXGLHQ� DQGHUHU� $ UEHLWVJUXSSHQ� ] XU� 6\ QWKHVH� GHV� +H[ DK\ GURD] RFLQV� LP� Y HUZDQGWHQ

0 DQ] DPLQ�$ �HU] LHO WHQ�$ XVEHXWHQ�HUUHLFKW�

'HU�IO H[ LEO H�&KDUDNWHU�GLHVHV� = XJDQJV� ] XP� ( � 5LQJ� Y RQ�1DNDGRPDULQ� $ �GXUFK�5&0 �NRQQWH

GXUFK�GLH�NXU] H�XQG�HII] LHQWH�'DUVWHO O XQJ�] ZHLHU�5LQJDQDO RJD����XQG��� � Y HUGHXWO LFKW�ZHUGHQ

�$ EE�� � � ��� 'DEHL� ] HLJWH� VLFK� GLH� KHUY RUUDJHQGH� ( LJQXQJ� GHU� QHXHQ� * HQHUDWLRQ� Y RQ

5&0 � 3 Ul NDWDO \ VDWRUHQ�PLW�1 � KHWHURF\ FO LVFKHQ�&DUEHQO LJDQGHQ� ] XU�'DUVWHO O XQJ� Y RQ�2O HILQHQ

PLW�WULVXEVWLWXLHUWHU�'RSSHO ELQGXQJ�

$ E E � � � � � 5LQJDQDO RJD�] XU�ELF\ FO LVFKHQ�+H[ DK\ GURD] RFLQ� 0 RGHO O Y HUELQGXQJ���D �

, Q�HLQHU� ] ZHLWHQ� 0 RGHO O VWXGLH�ZXUGH�GDV�PDNURF\ FO LVFKH��=�� $ O NHQ��� D � LQ�HLQHU�NXU] HQ�XQG

HIIL] LHQWHQ� 6\ QWKHVH� Y RQ� QXU� QHXQ� 6WXIHQ� LQ� � � � � � * HVDPWDXVEHXWH� V\ QWKHWLVLHUW� $ EE�� � � ��

'LHVH� 0 RGHO O Y HUELQGXQJ� ZHLVW� QHEHQ� GHP� � � � JO LHGULJHQ� 5LQJ� PLW� �=�� NRQILJXULHUWHU

'RSSHO ELQGXQJ�DXFK�GLH�LQ�1DNDGRPDULQ�$ �HQWKDO WHQH�) XUDQHLQKHLW�DXI�

$ E E � � � � � 'DUVWHO O XQJ� HLQHU� PDNURF\ FO LVFKHQ� 0 RGHO O Y HUELQGXQJ� GXUFK� 5&$ 0 � XQG

/ LQGO DU� 5HGXNWLRQ�
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=XP� $XIEDX� GHV� ����GLVXEVWLWXLHUWHQ� +HWHURDURPDWHQ� ZXUGH� DXVJHKHQG� YRP

IXQN WLRQDO LVLHUWHQ� 6XO IRQLXPVDO ] � ��� HLQH� N XU] H� XQG� HIIL] LHQWH� 5 HDN WLRQVVHT XHQ] � PLW� HLQHU

KRF KVHO HN WLYHQ� S DO O DGLXP�N DWDO \ VLHUWHQ� 768 - , �7 5 267�5 HDN WLRQ� DO V� 6F KO � VVHO VF KULWW� JHQXW] W�

' HU� 5 LQJVF KO X� � ] XP� PDN URF \ F O LVF KHQ� 5 LQJ� JHO DQJ� LQ� GHU� ] XP� GDPDO LJHQ� =HLWS XQN W

DQVS UXF KVYRO O VWHQ� $QZHQGXQJ� GHU� QRF K� ZHQLJ� HUIRUVF KWHQ� 5 LQJVF KO X� DO N LQPHWDWKHVH� PLW

GHP� YRQ� 6&+5 2&. � HQWZLF N HO WHQ� :RO IUDP�$O N \ O LGLQN RPS O H[ � � 0 H � &2� � :�&&0 H � � � � � �� LQ

� � � � �$XVEHXWH� � ' XUF K�DQVF KO LH� HQGH� / LQGO DU�5 HGXN WLRQ�N RQQWH�VWHUHRVHO HN WLY�� =��$O N HQ� � � D

HUKDO WHQ�ZHUGHQ� �� $EE� �� � ��

' LHVHU� 0 DN URF \ F O XV� ZLUG�� ZLH� HEHQIDO O V� JH] HLJW� ZXUGH�� GXUF K� N RQYHQWLRQHO O H� 5 &0 � QXU� DO V

3 URGXN WJHPLVF K�DXV� � (���XQG� � =��, VRPHU�HUKDO WHQ��LQ�GHP�GDV� � (��, VRPHU�GHXWO LF K� � EHUZLHJW�

' DPLW� N RQQWH� GDV� 3 RWHQWLDO � GHV� QHXDUWLJHQ� ] ZHLVWXILJHQ� =XJDQJV� ] X� VWHUHRF KHPLVF K

GHILQLHUWHQ�� =��&\ F O RDO N HQHQ�GXUF K�5 &$0 �XQG�/ LQGO DU�5 HGXN WLRQ�N O DU�GHPRQVWULHUW�ZHUGHQ�

$XIEDXHQG� DXI�GHQ� LQ�GHQ� 0 RGHO O VWXGLHQ� JHVDPPHO WHQ� ( UIDKUXQJHQ� ] XU� 6\ QWKHVH� GHV� DF KW�

XQG�GHV� � � �JO LHGULJHQ� 5 LQJHV�VRZLH�GHU� ) XUDQHLQKHLW�ZXUGH�LP� O HW] WHQ�7HLO �GHU�YRUO LHJHQGHQ

' RN WRUDUEHLW� GHU� 9 HUVXF K� HLQHU� HQDQWLRVHO HN WLYHQ� 7RWDO V\ QWKHVH� YRQ� 1DN DGRPDULQ� $

XQWHUQRPPHQ�

$ E E � �� � � ' DUVWHO O XQJ�HLQHU�WHWUDF \ F O LVF KHQ�=ZLVF KHQVWXIH�DXI�GHP�:HJ�] X�1DN DGRPDULQ�$�

( LQH�YRQ�%5 $1' 6�HQWZLF N HO WH�QHXDUWLJH�LQWUDPRO HN XO DUH�0 LF KDHO �$GGLWLRQ�HUO DXEWH�GDEHL�GHQ

VWHUHRVHO HN WLYHQ� $XIEDX� GHU� VS LURELF \ F O LVF KHQ� 9 HUELQGXQJ� � � D � DXVJHKHQG� YRP� O HLF KW
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]XJlQJOLFKHQ� 3\URJOXWDPLQVlXUHGHULYDW� ���� � ' LH� ' DUVWHOOXQJ� GHV� + H[ DK\GURD]RFLQULQJHV� LQ

7 ULF\FOXV� � � � JHODQJ� GXUFK� 5 & 0 � XQWHU� GHQ� LQ� GHU� HUVWHQ� 0 RGHOOVWXGLH� RS WLPLHUWHQ

5 HDN WLRQVE HGLQJXQJHQ� LQ� KHUYRUUDJHQGHQ� $ XVE HXWHQ� � = XU� % LOGXQJ� GHV� ) XUDQULQJHV� LQ

7 HWUDF\FOXV� � � � Z DU� GLH� ( QWZ LFN OXQJ� HLQHU� JHJHQ� E HU� GHU� 0 RGHOOVWXGLH� YHUlQGHUWHQ

6 \QWKHVHVWUDWHJLH� PLW� GHU� VHOHN WLYHQ� 5 HGXN WLRQ� HLQHV� � � + \GUR[ \E XW\URODFWRQV� DOV

6 FKO� VVHOVFKULWW�HUI RUGHUOLFK� �, QVJHVDPW�JHODQJ�VR�GLH�' DUVWHOOXQJ�GHV�WHWUDF\FOLVFKHQ�' LLQV� � �

LQ�� � �6 FKULWWHQ�LQ�HLQHU�$ XVE HXWH�YRQ�� � � �� �� $ E E � �� � � �

' LH� 8 PVHW]XQJ� YRQ� ' LLQ� � � � PLW� DOOHQ� E LVKHU� E HN DQQWHQ� 5 & $ 0 � 3UlN DWDO\VDWRUHQ� HUODXE WH

M HGRFK�WURW]�GHU�HUI ROJUHLFKHQ� 9 HUZ HQGXQJ�GHU� 5 & $ 0 � LQ�GHU�YRUKHULJHQ� 0 RGHOOVWXGLH�QLFKW

GHQ� JHZ � QVFKWHQ� $ XI E DX� GHV� PDN URF\FOLVFKHQ� 5 LQJHV� � ( V� LVW� GDYRQ� DXV]XJHKHQ� � GD�

VWHULVFKH�* U� QGH�KLHUI � U�YHUDQWZ RUWOLFK�VLQG�

' DKHU� Z LUG�]XU� = HLW�LQ�XQVHUHP�$ UE HLWVN UHLV�YHUVXFKW� �GXUFK�WKHRUHWLVFKH� % HUHFKQXQJHQ�HLQH

E HVVHUH� 9 RUKHUVDJE DUN HLW�GHU� $ QZ HQGXQJVE UHLWH�GHU� 5 & $ 0 � ]X�HUUHLFKHQ� � + LHUQDFK�VROO�GDV

E LVKHULJH� 6 \QWKHVHN RQ]HS W� ]XU� ' DUVWHOOXQJ� YRQ� 1 DN DGRPDULQ� $ � VR� PRGLI L]LHUW� Z HUGHQ� � GD�

HLQ� I U� KHUHU� = HLWS XQN W� I � U� GLH� 5 & $ 0 � ]XP� PDN URF\FOLVFKHQ� 5 LQJ� YRUVLHKW� � ' LH� JHVDPWH

6 S DQQXQJ� LP� 0 ROHN � O� N | QQWH� DQVFKOLH� HQG� QDFK� HUI ROJWHU� 0 DN URF\FOLVLHUXQJ� GXUFK� GLH

N LQHWLVFK�E HJ� QVWLJWH�% LOGXQJ�YRQ�) � QI � �XQG�6 HFKVULQJHQ�DXI JHE DXW�Z HUGHQ�





6HLWH�� �

�� ( [ S H U L P H Q W H O O H U � 7 H L O

�� � � $ O O J H P H L Q H � + L Q Z H L V H

$OOH� 5HDNWLRQHQ� ZXUGHQ� XQWHU� $UJRQDWPRVSKlUH� GXUFKJHI�KUW�� 'LH� YHUZHQGHWHQ

/ | VXQJVPLWWHO� ZXUGHQ� GXUFK� 'HVWLOODWLRQ� �E HU� IROJHQGHQ� 5HDJHQ] LHQ� JHWURFNQHW� XQG� XQWHU

$UJRQ�DXIE HZDKUW� �$FHWRQ� � 9 RUWURFNQXQJ� 0 6 � � c �� GDQQ� & D+ � � � �$FHWRQLWULO� � & D+ � � � � & + & O � �

& + & O � �� & KORUE HQ] RO� � 3 � 2 ��� � � � '0 ) � � 'HVPRGXU
�

�
� ���
	��

� 'LE XW\ O] LQQGLODXUDW� � � ( W � 2�� 7 + ) � � 0 J�

$QWKUDFHQ� � �+ H[ DQ��3 HQWDQ��7 ROXRO�� 1 D� . � � �0 H2+ �� 0 J� � �7 ULHWK\ ODPLQ�� & D+ � � �

'LH�5HDNWLRQHQ�ZXUGHQ�� VRZHLW� LQ�GHU� M HZHLOLJHQ� 9 HUVXFKVYRUVFKULIW� QLFKW� DQGHUV�YHUPHUNW�

E LV� ] XP� YROOVWlQGLJHQ� 8 PVDW] � GHU� $XVJDQJVYHUE LQGXQJHQ� GXUFKJHI�KUW�� 'LH

5HDNWLRQVNRQWUROOH� HUIROJWH� DXI� ) HUWLJIROLHQ� I�U� GLH� '�QQVFKLFKWFKURPDWRJUDSKLH� � 3 RO\ JUDP

6 , / � * � 8 9 � GHU� ) LUPD� 0 DFKHUH\ � 1 DJHO�� 'DUPVWDGW� � PLW� + H[ DQ� ( WK\ ODFHWDW� LQ� XQWHU�

VFKLHGOLFKHQ�0 LVFKXQJVYHUKlOWQLVVHQ�DOV�/ DXIPLWWHO��'LH�'HWHNWLRQ�ZXUGH�XQWHU�8 9 � / LFKW�GHU

: HOOHQOlQJH� � � � � E ] Z�� � � � �QP�XQG�GXUFK� ( LQWDXFKHQ�LQ�HLQH�Zl� ULJH�VFKZHIHOVDXUH� / | VXQJ

YRQ� & HUDPPRQLXPQLWUDW� $PPRQLXPPRO\ E GDW� RGHU� LQ� HLQH� Zl� ULJH� . 0 Q2 � � / | VXQJ� XQG

DQVFKOLH� HQGHV�( UKLW] HQ�YRUJHQRPPHQ�

6 lXOHQFKURPDWRJUDSKLVFKH� 5HLQLJXQJHQ� ZXUGHQ� XQWHU� OHLFKW� HUK| KWHP� 'UXFN� � ) ODVK�

& KURPDWRJUDKLH�
� ���

��

� DQ� 0 HUFN� 6 LOLFD� * HO� � � � � � � � � -� � � � � PHVK� � GXUFKJHI�KUW�� $OV

( OXWLRQVPLWWHO�ZXUGHQ�GLH�M HZHLOV�DQJHJHE HQHQ�/ | VXQJVPLWWHOJHPLVFKH�YHUZHQGHW�

'LH�. RQWUROOH�GHU�5HLQKHLW�LVROLHUWHU�9 HUE LQGXQJHQ�HUIROJWH�PLW�+ LOIH�YRQ�'�QQVFKLFKW� ��* DV�

XQG� RGHU� ) O�VVLJFKURPDWRJUDSKLH�� 'LH� ( QDQWLRPHUHQUHLQKHLW� FKLUDOHU� 9 HUE LQGXQJHQ� ZXUGH

PLWWHOV� * DV� � RGHU� ) O�VVLJFKURPDWRJUDSKLH� DQ� FKLUDOHU� 3 KDVH� GXUFK� 9 HUJOHLFK� PLW� GHP

5DFHPDW�NRQWUROOLHUW�
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����� � 1 0 5 � 6 S H N W U R V N R S L H

105�VSHNWURVNRSLVFKH�8QWHUVXFKXQJHQ�ZXUGHQ� DQ�*HUlWHQ� GHV� 7\SV� $&� ����� $0;� ����

' 3 ;� ���� XQG� ' 0;� � ��� GHU� ) LUP D� % UXNHU� Y RUJHQRP P HQ�� ' LH� 0HVVI UHT XHQ] HQ� E HWUXJHQ

����� �0+ ] � �
�

+ ��E ] Z��� ����0+ ] ��
���

&��E HL�*HUlW�� ������� �0+ ] � �
�

+ �� E ] Z��� � �� �0+ ] � �
���

&��E HL

GHQ�*HUlWHQ� �� XQG� �� XQG� � �����0+ ] � �
�

+ �� E ] Z�� � � ��� �0+ ] � �
���

&�� E HL� *HUlW� � �� &KHP LVFKH

9 HUVFKLHE XQJHQ�� d��ZHUGHQ�LQ�SSP �UHO DWLY � ] X�7HWUDP HWK\O VLO DQ�XQG� . RSSO XQJVNRQVWDQWHQ� � -�

LQ� + HUW] � DQJHJHE HQ�� ' LH� 6 SHNWUHQ�ZXUGHQ� QDFK� GHQ�5HJHO Q� I � U� 6 SHNWUHQ� Ä HUVWHU� 2 UGQXQJ³

DXVJHZHUWHW�

������ , Q I U D U R W V S H N W U R V N R S L H

) � U� LQI UDURWVSHNWURVNRSLVFKH� 8QWHUVXFKXQJHQ� ZXUGH� HLQ� 1LFRO HW� ) 7�� � � � �6 SHNWURP HWHU

Y HUZHQGHW��' LH�$QJDE H�GHU�: HO O HQ] DKO HQ�HUI RO JW�LQ�FP
�
�

�

����� � 0 D V V H Q V S H N W U R P H W U L H

' LH� $XI QDKP H� Y RQ� 0DVVHQVSHNWUHQ� HUI RO JWH� DQ� HLQHP � ) LQQLJDQ� 0$7� � ���� � � �� H9 ��� = XU

$XI QDKP H� Y RQ� ( 6 , �0HVVXQJHQ� ZXUGH� HLQ� + HZO HWW� 3 DFNDUG� + 3 � � � � � � Y HUZHQGHW�� ' LH

KRFKDXI O | VHQGH�0DVVHQVSHNWURP HWULH�HUI RO JWH�DQ�HLQHP � ) LQQLJDQ�0$7�� � � � � ��H9 ���0$/ ' , �

0HVVXQJHQ� ZXUGHQ� DQ� HLQHP � % UXNHU� , &5� Y RUJHQRP P HQ�� *&� 06 �. RSSO XQJHQ� ZXUGHQ� DQ

HLQHP � ) LQQLJDQ�0$7�6 6 4 � � ���� � � ��H9 ��XQG�HLQHP � + HZO HWW� 3 DFNDUG� + 3 � � � � ��06 �' HWHNWRU

JHP HVVHQ�

����� � $ Q D O \ W L V F K H � * D V F K U R P D W R J U D S K L H

= XU� T XDQWLWDWLY HQ� $QDO \VH� Y RQ� 5HDNWLRQVP LVFKXQJHQ� XQG� ] XU� 5HLQKHLWVNRQWURO O H� LVRO LHUWHU

9 HUE LQGXQJHQ�ZXUGHQ�GLH�*HUlWH� 6 LHP HQV� 6 LFKURP DW� � �� + HZO HWW� 3 DFNDUG� � � � �� � 6 HULH� , , ��XQG

+ HZO HWW� 3 DFNDUG� � � � �� P LW� HLQHU� Ä I XVHG� VLO LFD³ �6 lXO H� P LW� 3 RO \VLO R[ DQI � O O XQJ� � O �  � � � � P �

� � ����� �P P ��Y HUZHQGHW��$QDO \WLVFKH�0HVVXQJHQ�] XU�% HVWLP P XQJ�GHU�( QDQWLRP HUHQUHLQKHLW

HUI RO JWHQ� P LW� HLQHU� FKLUDO HQ� 6 lXO H� � �� � P � , Y DGH[ � � �� *� �� � � ��� ' LH� ( UJHE QLVVH� ZXUGHQ� GXUFK

, QWHJUDWLRQ�� E HU�GLH�6 XE VWDQ] SHDNV�RKQH�% HU� FNVLFKWLJXQJ�Y RQ�5HVSRQVHI DNWRUHQ�HUP LWWHO W�
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������ ) O � V V L J N H L W V F K U R P D W R J U D S K L V F K H � $ Q D O \ V H Q

$QDO\WLVFKH�5HLQKHLWVEHVWLPPXQJHQ�HUIROJWHQ�PLW�HLQHP�/&�6\VWHP�GHU�)LUPD�$JLOHQW�YRP

7 \S � + 3 � � � � � 0 �PLW� ' LRGHQDUUD\GHWHN WRU� �6WHXHUXQJ�XQG�$XVZ HUWXQJ�HUIROJWH�PLW�GHU� + 3 /&
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(LQH�/|VXQJ�YRQ�%LV��WULPHWK\OVLO\O��OLWKLXPDPLG������PJ�������PPRO��LQ�7+)�����P/��ZLUG

E HL�-��� & �WURS I HQZHLVH�PLW�HLQHU�/|VXQJ�YRQ�9 HUE LQGXQJ� � � � ����� �PJ�� � �� � �PPRO��LQ�7+)

��� P/�� YHUVHW] W� XQG� ��� PLQ� E HL� GLHVHU� 7HPS HUDWXU� JHU� KUW�� $ QVF KOLH� HQG� N � KOW� PDQ� GLH

5 HDN WLRQVO|VXQJ�DXI �- � � � & �DE �XQG�WURS I W�$ OGHK\G� � � ��� ���PJ�������PPRO��ODQJVDP�] X��1DF K

���PLQ�E HL�- � � � & �ZLUG�GDV� 5 HDN WLRQVJHPLVF K�PLW�JHV��1+ � & O�/VJ���� ��P/��YHUVHW] W�XQG�DXI

5 7�HUZl UPW��0 DQ�H[ WUDKLHUW�PLW�(WK\ODF HWDW� + � 2��Zl VF KW�GLH�YHUHLQLJWHQ�RUJDQLVF KHQ�3 KDVHQ

PLW� JHV�� 1D& O�/VJ�� XQG� WURF N QHW� � E HU� 1D � 6 2 � �� 1DF K� (QWI HUQHQ� GHV� /|VXQJVPLWWHOV� LP

9 DN XXP� ZLUG� GHU� 5 � F N VWDQG� GXUF K� 6 l XOHQF KURPDWRJUDS KLH� �6 L2 � �� +H[ DQ� (WK\ODF HWDW� � � � �

JHUHLQLJW��0 DQ�HUKl OW��� � �PJ�HLQHV�I DUE ORVHQ�: DF KVHV�

' LHVHV� : DF KV� ZLUG� LQ� HLQHU� ��� 1� /|VXQJ� YRQ� S�7ROXROVXOI RQVl XUHPRQRK\GUDW� LQ� 0 HWKDQRO

����P/��JHO|VW�XQG�GDV�5 HDN WLRQVJHPLVF K�� � �K�E HL�5 7�JHU� KUW��1DF K�= XJDE H�YRQ�0 7%(�XQG

+ � 2�ZHUGHQ�GLH� 3 KDVHQ�JHWUHQQW��XQG�GLH�Zl � ULJH� 3 KDVH�ZLUG�PLW�(WK\ODF HWDW�H[ WUDKLHUW�� ' LH

YHUHLQLJWHQ� RUJDQLVF KHQ� 3 KDVHQ� ZHUGHQ� PLW� JHV�� 1D+& 2 � �� XQG� 1D& O�/VJ� JHZDVF KHQ� XQG

� E HU� 1D � 6 2 � � JHWURF N QHW�� 1DF K� (QWI HUQHQ� GHV� /|VXQJVPLWWHOV� ZLUG� GHU� 5 � F N VWDQG

Vl XOHQF KURPDWRJUDS KLVF K� �6 L2 � �� +H[ DQ� (W\ODF HWDW� � � � �� JHUHLQLJW�� 0 DQ� HUKl OW� �� � � PJ� HLQHV

I DUE ORVHQ�)HVWVWRI I V�

= X� HLQHU� /|VXQJ� GLHVHV� )HVWVWRI I V� LQ� & + � & O � � �� ��� P/�� ZLUG� E HL� - � � � & � WURS I HQZHLVH

' LLVRE XW\ODOXPLQLXPK\GULG��� �� � �P/��� �� � �PPRO��� ����0 �LQ�7ROXRO��] XJHJHE HQ��1DF K���PLQ

ZLUG� GLH� 5 HDN WLRQ� GXUF K� = XJDE H� YRQ� JHV�� 1+ � & O�/VJ�� �� �� P/�� E HHQGHW� XQG� GDV

5 HDN WLRQVJHPLVF K�DXI �5 7�HUZl UPW��' DV�DXVJHI DOOHQH�$ OXPLQLXPK\GUR[ LG�ZLUG�GXUF K�= XJDE H

YRQ� JHV�� Zl � ULJHU� . DOLXPQDWULXPWDUWUDW�/VJ�� JHO|VW� XQG� GLH� 5 HDN WLRQVPLVF KXQJ� PLW� 0 7%(

H[ WUDKLHUW�� ' XUF K� 7URF N QHQ� GHU� RUJDQLVF KHQ� 3 KDVH� � E HU� 1D � 6 2 � �� $ E GHVWLOOLHUHQ� GHV
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/|VXQJVPLWWHOV�XQG�VlXOHQFKURPDWRJUDSKLVFKH�5HLQLJXQJ��6L2 � � �+H[ DQ� ( WK\ ODFHWDW�� � � �� � � �

GHV�5� FN VWDQGHV�HUKlOW�PDQ�� � � �PJ�HLQHV�I DUE ORVHQ�: DFKVHV�

0 DQ� O|VW� GLHVHV� : DFKV� LQ� HLQHU� � � � 1� /|VXQJ� Y RQ� S� 7 ROXROVXOI RQVlXUHPRQRK\ GUDW� LQ� 7 +)

�� � � P/� � XQG� HUKLW] W� GDV� 5HDN WLRQVJHPLVFK� � � � PLQ� DXI � 5� FN I OX� WHPSHUDWXU� � $ QVFKOLH� HQG

Z LUG� PLW� 0 7 % ( � + � 2� H[ WUDKLHUW� � GLH� RUJDQLVFKH� 3 KDVH� PLW� JHV� � 1D+& 2 � � � XQG� 1D& O� /VJ�

JHZ DVFKHQ� XQG� � E HU� 1D � 62 � � JHWURFN QHW� � 1DFK� ( QWI HUQHQ� GHV� /|VXQJVPLWWHOV� LP� 9 DN XXP

HUKlOW�PDQ�GXUFK�6lXOHQFKURPDWRJUDSKLH� �6L2 � � � +H[ DQ� ( WK\ ODFHWDW� � � � � � ) XUDQ���� �� � � � PJ�

� � � � � � DOV� I DUE ORVHV� : DFKV� � >a@ �
���
� � � � � � � � � �F�  � � � � � � � & +& O � � � �

�
+�10 5��� � � � 0 +] � � & ' & O � � �

� � � � � �V� � � +� � � � � � � � �V� � � +� � � � � � � � �GW� �-�  � � � � � � � � � � �+] � � � +� � � � � � � � �GG� � - �  � � � � � � � � � � �+] � � � +� �

� � � � � � � � � ��P� � � +� � � � � � � � � � � � � �P� � � +� � � � � � � ��W� � - �  � � � � �+] � � � +� � � � � � � � � � � � ��P� � � +� � � � � � � � � � � �

�P� � � +� � � � � � � � � � � � ��P� � � +� � � � � � � ��W� �-�  � � � � �+] � � � +� � � � � � � � �W� � - �  � � � � �+] � � � +� � � � � � � � � � � � � �P�

� +� � �
� �
& �10 5��� � � 0 +] � � & ' & O � � � �d� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � �� � � � � �� � � � � �� � � � � �� � � � � �� � � � � �0 6� �P � ] ��UHO� �, QWHQVLWlW� �� � � ��� � � � �� � � ��>0
�
@� �� � � � � �� � � ��� � � �

� � � ��� � � � � � � � ��� � � � � , 5��) LOP� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � +50 6

�& ��� + ��	 1� 2 � � � �E HU � � �� � � � � � � � � � �J HI � � �� � � � � � � � � � � �



6HLWH�� � �

� / L W H U D W X U Y H U ] H L F K Q L V

>�@ . R E D \ D V K L �� - �� � : D W D Q D E H �� ' �� � . D Z D V D N L �� 1 �� � 7 V X G D �� 0 �� - � � 2 U J � � & K HP �� � � � � �� � � �

� � � � �

>� @ h E H U V L F K W V D U W L N H O �] X �0 D Q ] D P L Q H Q �X Q G �Y H U Z D Q G W H Q �$ O N D O R L G H Q �

� D � � 7 V X G D �� 0 �� � . R E D \ D V K L �� - �� + HWHU R F \ F O HV � � � � � �� � � �� � � � �� � E � � 0 D J Q L H U �� ( �� � / D Q J O R L V �

< �� 7 HWU D K HG U R Q � � � � � �� � � ��� � � ���� F � � 0 D W ] D Q N H �� 1 �� � * U H J J �� 5 ��- �� �: H L Q U H E �� 6 ��0 �� 2 U J �

3 U HS � �3 U R F HG � �, Q W��� � � � ��� � ��� �

>� @ � D � � 6 D N D L �� 5 �� � + L J D �� 7 �� � - H I I R U G �� & �� : �� � % H U Q D U G L Q H O O L �� * �� - � � $ P � � & K HP � � 6R F �� � � � ��

� � � �� � � � � �� � E � � 1 D N D P X U D �� + �� � ' H Q J �� 6 �� � . R E D \ D V K L �� - �� � 2 K L ] X P L �� < �� � 7 R P R W D N H �� < ��

0 D W V X ] D N L ��7 �� �+ L U D W D ��< ��7 HWU D K HG U R Q �/ HWW��� � � � ��� � ��� � ��

>� @ 6 D N D L �� 5 �� � . R K P R W R �� 6 �� � + L J D �� 7 �� � - H I I R U G �� & ��: �� � % H U Q D U G L Q H O O L �� * �� 7 HWU D K HG U R Q � / HWW�

� � � � ��� � ��� � � � �

>� @ , V R O L H U X Q J �Y R Q �0 D Q ] D P L Q H Q �X Q G �Y H U Z D Q G W H Q �$ O N D O R L G H Q �

� D � � . R Q G R �� . �� � 6 K L J H P R U L �� + �� � . L N X F K L �� < �� � , V K L E D V K L �� 0 �� � 6 D ] D N L �� 7 �� � . R E D \ D V K L �� - �

- � � 2 U J � � & K HP �� � � � � �� � � �� � � � � �� � E � � 5 R G U L J X H ] �� - �� � 3 H W H U V �� % �� 0 �� � . X U ] �� / ��

6 F K D W ] P D Q Q �� 5 �� & �� � 0 F & D U O H \ �� ' �� � / R X �� / �� � & U H Z V �� 3 �� - � � $ P � � & K HP � �6R F � � � � � � �� � � � �

�� � � � ��� F � �. R Q J �� ) �� �$ Q G H U V H Q �� 5 ��- �� � $ O O H Q �� 7 ��0 �� 7 HWU D K HG U R Q � / HWW�� � � � � �� � � ���� � � �

� G � � . R Q J �� ) �� � $ Q G H U V H Q �� 5 �� - �� � $ O O H Q �� 7 �� 0 �� 7 HWU D K HG U R Q � � � � � �� � � �� � �� � �

� H � � . R E D \ D V K L �� - �� � 7 V X G D �� 0 �� � . D Z D ] D N L �� 1 �� � $ G D K L �� 7 �� 7 HWU D K HG U R Q � / HWW�� � � � � �� � � �

� � � � �� � I � � 7 V X G D �� 0 �� � . D Z D ] D N L �� 1 �� � . R E D \ D V K L �� - �� 7 HWU D K HG U R Q � / HWW�� � � � � �� � � �� � � � � �

� J � � 5 R G U L J X H ] �� - �� � & U H Z V �� 3 �� 7 HWU D K HG U R Q � / HWW�� � � � � �� � � ��� � �� ��� K � � & U H Z V �� 3 �� � & K H Q J �

; �� & �� � $ G D P F ] H V N L �� 0 �� � 5 R G U L J X H ] �� - �� � - D V S D U �� 0 �� � 6 F K P L W ] �� ) �� - �� � 7 U D H J H U �� 6 �� & ��

3 R U G H V L P R ��( ��2 �� 7 HWU D K HG U R Q � � � � � �� � � ���� � � � ��� L � �- D V S D U ��0 �� �3 D V X S D W K \ ��9 �� �& U H Z V �

3 �� - � � 2 U J � � & K HP �� � � � � �� � � �� � � � � �� � M � � , F K L E D �� 7 �� � & R U J L D W �� - �� 0 �� � 6 F K H X H U �� 3 �� - �� � . H O O \ �

% R U J H V �� 0 �� - � � 1 D W� � 3 U R G �� � � � � �� � � ���� � �� � N � � 7 V X G D �� 0 �� � . D Z D ] D N L �� 1 �� � . R E D \ D V K L �� - �

7 HWU D K HG U R Q � � � � � �� � � �� � � � � �� � O � � . R Q J �� ) �� � $ Q G H U V H Q �� 5 �- �� 7 HWU D K HG U R Q � � � � � �� � � �
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������ �P�� .RED\DVKL�� 0��� &KHQ�� <��-��� $RNL�� 6��� ,Q�� <��� ,VKLED�� 7��� .LWDJDZD�� ,�

7 HWU DK HG U R Q ������� � � ��� � �� ���Q��2 WKDQL��,�,���,F KLED��7���,VREH��0���.HO O \�% RU JHV��0��

6F KHX HU �� 3 �� - � � $ P � � & K HP � � 6 R F �� ������ � � � �� � � � � � �� �R�� 7VX G D�� 0��� ,QDED�� .��

.DZD] DNL�� 1 ��� + RPPD��.���.RED\DVKL��-�� 7 HWU DK HG U R Q ����� �� � � ���� � ��� �S �� ( G U DG D�

5 ��$���3 U RNVF K��3 ���: U D\��9 ���: LWWH��/ ���0� O O HU ��: ��( ��* ���9 DQ�6RHW��5 ��: ��0�� - � �1 DW�

3 U R G �� ���� �� � � �� � � �� �� �T �� % RX U JX HW�.RQG U DF NL�� 0�� / ��� 0DU WLQ�� 0�� 7��� * X \RW�� 0�

7 HWU DK HG U R Q � / HWW�� ���� �� � � �� � � �� �� �U �� 7VX G D�� 0��� : DWDQDEH�� ' ��� .RED\DVKL�� -�

7 HWU DK HG U R Q � / HWW�� ���� �� � � �� � �� � �� �V�� .RU HQ�* RO G VKO DJHU �� * ��� .DVKPDQ�� <��

6F KO H\HU ��0�� - � �1 DW� �3 U R G ������ ���� ��������W��: DWDQDEH��' ���7VX G D��0���.RED\DVKL��-�

- � � 1 DW� � 3 U R G ������ ���� �� � �����X ��.DVKPDQ��<���.RU HQ�* RO G VKO DJHU �� * ��� * U DY DO RV�� * �

7 HWU DK HG U R Q � / HWW�� ������ � � �� ��� �� �Y �� 7VX G D�� 0��� : DWDQDEH�� ' ��� .RED\DVKL�� -�

+ HWHU R F \ F OHV � ������ � � �� � ���� �Z�� = KRX �� % �� 1 ��� 6O HERG QLF N�� &��� -RKQVRQ�� 5 �� .�

7 HWU DK HG U R Q �/ HWW��� � � � ��� ����� �� �

> � @ % DO G ZLQ��-��( ���: KLWHKHDG ��5 ��&��7 HWU DK HG U R Q �/ HWW������ ��� � ���� ���

> � @ 7RU LVDZD�� <��� + DVKLPRWR�� $��� 1 DNDJDZD�� 0��� 6HNL�� + ��� + DU D�� 5 ��� + LQR�� 7�

7 HWU DK HG U R Q �������� � ���� � � �

> �@ 1 RZDN��: ���* HU O DF K��+ ��/ LHE LJ V �$ Q Q � �& K HP ������ ��� �� �

> �@ 9 LG DO ��7���0DJQLHU ��( ���/ DQJO RLV��<��7 HWU DK HG U R Q ����� ��� � �������

> � � @ �D�� : LQNO HU ��-�� ' ���6LHJHO ��0�� * ���6WHO PDF N��-�� ( �� 7 HWU DK HG U R Q � / HWW������ �� � � �� � �� ��

�E��: LQNO HU ��-��' ���6WHO PDF K��-���6LHJHO ��0��* ���+ DG G DG ��1 ���$[ WHQ��-��0���' DLO H\��,,,��

: �� 3 �� , V U � � - � � & K HP �� ���� �� � � �� � � �� �F �� : LQNO HU �� -�� ' ��� $[ WHQ�� -��� + DPPDF K�� $�� + ��

.ZDN�� <��6��� / HQJZHLO HU �� 8 ��� / X F HU RE�� 0�� -��� + RX N�� .�� 1 �� 7 HWU DK HG U R Q � ���� �� � � �

� � � ��� �G �� 0DU WLQ�� 6�� ) ��� 5 LQ�� 7��� / LDR�� <�� 7 HWU DK HG U R Q � / HWW�� ������ � ��� � � �� �

�H�� 0DU WLQ�� 6�� ) ��� / LDR�� <��� : RQJ�� <��� 5 HLQ�� 7�� 7 HWU DK HG U R Q � / HWW�� ���� �� � � �� � �� �

�I ��0DU WLQ��6�� ) ���&KHQ�� + ��-���&RX U WQH\��$��.��� / LDR��<��� 3 l W] HO ��0��� 5 DPVHU ��0�� 1 ��
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� �� � �� �K�� ) � UVWQHU�� $ ��� 6HLG HO �� * ��� .LQG O HU�� 1�� 7 HWUDKHG UR Q� ������ � � �� � � � ��
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> � � @ % HLVS LHO H� I � U� 0DF URF \ F O LVLHUXQJ HQ� G XUF K� 5 & 0� LQ� 1DWXUVWRI I V\ QWKHVHQ� DQG HUHU
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> � � @ = X P � 0 H F K D Q L V P X V � G H U � 2 O H I L Q P H W D W K H V H � V L H K H � � +p U U L V R Q � � - �� / �� � & K D X Y L Q � � < �
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5 �� 5 �� 2 U J DQ R P HWDOOLF V ���� �� ��� � � � � � �� � E � � 6 F K U R F N � � 5 �� 5 �� � 0 X U G ] H N � � - �� 6 �� � % D ] D Q � � * �
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