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LL

(LGHVVWDWWOLFKH�9HUVLFKHUXQJ

,FK�YHUVLFKHUH��GDVV�LFK�GLHVH�$UEHLW�RKQH�IUHPGH�+LOIH�XQG�RKQH�%HQXW]XQJ
DQGHUHU�DOV�GHU�DQJHJHEHQHQ�4XHOOHQ�DQJHIHUWLJW�KDEH�XQG�GDVV�GLH�$UEHLW
LQ�JOHLFKHU�RGHU�lKQOLFKHU�)RUP�QRFK�NHLQHU�DQGHUHQ�3U�IXQJVEHK|UGH
YRUJHOHJHQ�KDW�������������������������������

$OOH�$XVI�KUXQJHQ��GLH�Z|UWOLFK�RGHU�VLQQJHPl���EHUQRPPHQ�ZXUGHQ��VLQG
DOV�VROFKH�JHNHQQ]HLFKQHW�

7ULHU��GHQ�����$XJXVW�����



LLL

=XVDPPHQIDVVXQJ

'LHVH $UEHLW EHVFKlIWLJW VLFK PLW GHU HPSLULVFKHQ 8QWHUVXFKXQJ HLQHU
6SUDFKUHJHO GHV /sW]HEXHUJLVFKHQ ² GHU VRJHQDQQWHQ Å(LIHOHU 5HJHO´� GLH GLH
7LOJXQJ GHV DXVODXWHQGHQ �Q EHLP =XVDPPHQWUHWHQ EHVWLPPWHU /DXW� XQG
:RUWSDDUH�EHVFKUHLEW�²�DXIJUXQG�HLQHV�PDVFKLQHQOHVEDUHQ�7H[WFRUSXV�

$XI GLHVH :HLVH ZHUGHQ ]XHUVW GLH .RQWH[WEHGLQJXQJHQ� GDQQ GLH
(LJHQVFKDIWHQ GHU I�U GLH 7LOJXQJ ]XJlQJOLFKHQ /H[HPH VHOEVW XQWHUVXFKW�
6FKOLH�OLFK ZLUG HLQ XQ�EHUZDFKWHV� UHJHOLQGX]LHUHQGHV /HUQYHUIDKUHQ
YRUJHVWHOOW� GDV HLQ 0RGHOO GHU RUWKRJUDSKLVFKHQ )RUP GLHVHU /H[HPH
HQWZLFNHOW�XQG�QDFK�VHLQHU�*HQDXLJNHLWV��9ROOVWlQGLJNHLWVTXRWH�RSWLPLHUW�

'LH ,PSOHPHQWLHUXQJ GHU YHUVFKLHGHQHQ 6RIWZDUHPRGXOH HUIROJW LQ 3HUO� (V
ZLUG JH]HLJW� GDVV PLW GHP EHVFKULHEHQHQ 9HUIDKUHQ HLQH EUDXFKEDUH
.ODVVLILNDWLRQ GHU PLW �Q DXVODXWHQGHQ /H[HPH HUUHLFKW ZHUGHQ NDQQ�
EHVRQGHUV�LP�+LQEOLFN�DXI�UHDOH�7H[WH�GHV�/sW]HEXHUJHVFKHQ�



LY

$XIEDX�GHU�$UEHLW

1DFK HLQHU NXU]HQ (LQI�KUXQJ LQ GDV 7KHPD ZLUG LQ .DSLWHO � HLQ $EULVV GHU
OsW]HEXHUJHVFKHQ 2UWKRJUDSKLH LQ LKUHU KLVWRULVFKHQ (QWZLFNOXQJ JHJHEHQ
XQG�GDV�GHU]HLW�HQWVWHKHQGH�.RUUHNWXUV\VWHP�&257,1$�YRUJHVWHOOW�

'LH EHLGHQ IROJHQGHQ .DSLWHO ZLGPHQ VLFK GHU 'DUVWHOOXQJ GHU )DFKOLWHUDWXU
]XU Q�7LOJXQJ LP /sW]HEXHUJHVFKHQ �.DSLWHO �� XQG ]XU FRUSXVOLQJXLVWLVFKHQ
0HWKRGLN �.DSLWHO �� XQG ]LHKHQ HUVWH 6FKOXVVIROJHUXQJHQ I�U GLH ZHLWHUH
8QWHUVXFKXQJ�

,Q .DSLWHO � XQG � ZHUGHQ GLH $QZHQGXQJVEHGLQJXQJHQ GHU Q�7LOJXQJ
HPSLULVFK YHULIL]LHUW� 'DV IROJHQGH .DSLWHO � VWHOOW GLH 9HUIDKUHQ GHV
PDVFKLQHOOHQ /HUQHQV YRU XQG GLVNXWLHUW HLQH $XVZDKO GHU UHOHYDQWHQ
$UEHLWHQ�]XU�*HQHUDOLVLHUXQJ�PRUSKRORJLVFKHU�5HJHOQ�

,Q .DSLWHO � ZHUGHQ GLHVH 7HFKQLNHQ LQ HLQHP SUDNWLVFKHQ /HUQV\VWHP
HLQJHVHW]W� 'LH /HLVWXQJ GLHVHV 6\VWHPV ZLUG TXDQWLWDWLY XQG TXDOLWDWLY
EHZHUWHW� (LQ $XVEOLFN �.DSLWHO �� JLEW $QVW|�H I�U ZHLWHUI�KUHQGH
8QWHUVXFKXQJHQ�



Y

,QKDOWVYHU]HLFKQLV

���(LQOHLWXQJ�����

�����0RWLYDWLRQ�XQG�0HWKRGLN�����

�����%HPHUNXQJHQ�]XP�&RUSXV�����

�����4XHOOHQODJH�]XU��Q�7LOJXQJ�����

���$XWRPDWLVFKH�3U�IXQJ�GHU�OsW]HEXHUJHVFKHQ�5HFKWVFKUHLEXQJ������

�����6WDQGDUGLVLHUXQJ�GHU�2UWKRJUDSKLH������

�����=LHO�XQG�8PIDQJ�GHV�3URMHNWV�&257,1$������

�����9ROOIRUPHQ�6SHOOFKHFNHU�LQ�&OLHQW�6HUYHU�%DXZHLVH������

�����,QWHJUDWLRQ�GHU�Q�7LOJXQJVUHJHO������

���'LH�OsW]HEXHUJHVFKH�Q�7LOJXQJ�LQ�KLVWRULVFKHQ�XQG�QHXHUHQ�'DU�
VWHOOXQJHQ������

�����+LVWRULVFKH�'DUVWHOOXQJHQ������

�����0RGHUQH�'DUVWHOOXQJHQ������

�����'LH�Å(LIHOHU�5HJHO´�LQ�6LHEHQE�UJHQ������

�����=XVDPPHQIDVVXQJ������

���0HWKRGLVFK�WHFKQLVFKH�$VSHNWH�GHU�&RUSXVDQDO\VH������

�����&RUSRUD�LQ�GHU�6SUDFKZLVVHQVFKDIW������

�����7H[WDXVZDKO������

�����.RGLHUXQJ������

�����3ODQXQJ�XQG�0HVVXQJ�YRQ�5HSUlVHQWDWLYLWlW������

�����=XVDPPHQIDVVXQJ������

���.RQWH[WEHGLQJXQJHQ�GHU�7LOJXQJ������

�����/DXWOLFKH�XQG�OH[LNDOLVFKH�.RQWH[WH�GHU�7LOJXQJ������

�����7�:|UWHU��2SHUDWLRQDOLVLHUXQJ�GHU�7LOJXQJ������

�����/DXWOLFKHU�.RQWH[W�GHU�Q�7LOJXQJ������

�����/H[LNDOLVFKHU�.RQWH[W�GHU�Q�7LOJXQJ������

�����=XVDPPHQIDVVXQJ������

���Q�7LOJXQJ�DOV�3DUDPHWHU�GHV�/H[HPV������

�����/H[HP�XQG�7LOJXQJ������



YL

�����7LOJXQJVNODVVHQ������

�����$XVZHUWXQJ������

�����,QWHUSUHWDWLRQ������

���$XWRPDWLVFKHU�(UZHUE�VSUDFKOLFKHQ�:LVVHQV������

�����(LQOHLWXQJ������

�����3DUDGLJPHQ�PDVFKLQHOOHQ�/HUQHQV������

�����%HVSUHFKXQJ�DXVJHZlKOWHU�$UEHLWHQ������

�����=XVDPPHQIDVVXQJ������

���9HUDOOJHPHLQHUXQJ�YRQ�:RUWELOGXQJVUHJHOQ�DXV�GHP�&RUSXV������

�����9RU�EHUOHJXQJHQ������

�����6WXIH����5HJHOJHQHUDWRU������

�����6WXIH����-XVWDJH�GHU�3DUDPHWHU������

�����(YDOXDWLRQ�GHU�JHQHULHUWHQ�5HJHOQ������

�����=XVDPPHQIDVVXQJ������

���$XVEOLFN������

�����/H[HP�XQG�7LOJXQJ������

�����6FKOXVVEHPHUNXQJ������

��$¬/LWHUDWXUYHU]HLFKQLV����O[[[LL

��%¬$QKDQJ����O[[[YL
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� (LQOHLWXQJ

,P /sW]HEXHUJHVFKHQ ² HLQHU 6SUDFKH PLW FD� ��� ��� DNWLYHQ 6SUHFKHUQ LP
*UR�KHU]RJWXP XQG ZHLWHUHQ LP DQJUHQ]HQGHQ EHOJLVFKHQ .DQWRQ
/X[HPERXUJ� ² KDW VLFK HLQH 5HJHO HQWZLFNHOW� QDFK GHU �Q DP :RUWHQGH
XQWHU EHVWLPPWHQ %HGLQJXQJHQ LP 6DW]]XVDPPHQKDQJ JHWLOJW ZLUG� ,P
IROJHQGHQ 7H[W� HLQHP 'LDORJ DXV HLQHU %RXOHYDUGNRP|GLH� ZXUGHQ GLH
$GMHNWLYHQGXQJHQ JUDX XQWHUOHJW� XP GHQ 7LOJXQJVYRUJDQJ ]X
YHUGHXWOLFKHQ� +LHU LVW ]X EHDFKWHQ� GDVV LP /sW]HEXHUJHVFKHQ �ZLH DXFK LP
1LHGHUOlQGLVFKHQ� GLH $GMHNWLYIRUPHQ I�U 1RPLQDWLY XQG $NNXVDWLY JOHLFK
ODXWHQ��ÅHQ�QHLHQ�+XWW´�DOVR�GHU�)RUP�QDFK�EHLGH�.DVXV�WUDJHQ�N|QQWH�

)DEL��(FK�EUDXFK�HQ�QHLHQ�+XWW�ILU�RS�0XQQHUHI�
6FKQLFN\��)LU�GUsVVHJ"
)DEL��(W�DV�H�VSH]LHOOHQ�DPHULNDQHVFKH�0RGHOO�
,EE\��.DOLIRUQHVFK�
)DEL��(Q�H[WUD�]ROLWWHQ�
,EE\��6L�KXQ�H�JHWHVW��$Q�HQJHP�NDOLIRUQHVFKHQ�7RUQDGR�
)DEL��(Q�DV�QsW�IRUWJHIOXQQ��(�VRXW]�ZpL�XJHJRVV�XP�.DSS�
6FKQLFN\��$ZHU�ILU�GUsVVHJ�
)DEL��(Q�DV�JDQ]�DXV�6HLG��9X�VFKZDDU]HQ�DVLDWHVFKH�5DXSHQ�
,EE\��*DQ]�UDU�'pLHUFKHU��0XVVHQ�H�VSH]LHOOH�&RQWDLQHUHQ�LZZHUW�GH�3D]LILN�
)DEL��$�.DOLIRUQLH�JHIRXHUW�JLQ��

$P %HLVSLHO ]HLFKQHQ VLFK GLH $QZHQGXQJVEHGLQJXQJHQ GHU Q�7LOJXQJ DE�
$P 6DW]HQGH XQG YRU +�� 7� XQG 9RNDO�$QODXW EOHLEW GDV 6XIIL[ �HQ LQWDNW�
YRU GHQ .RQVRQDQWHQ 0�� 5� XQG &� ZLUG HV KLQJHJHQ ]X �H JHWLOJW� 6R ZLH
KLHU LP GUDPDWLVFKHQ 'LDORJ YHUKlOW VLFK GDV VFKULIWOLFKH /sW]HEXHUJHVFKH
DXFK�LQ�DOOHQ�DQGHUHQ�*HQUHV�XQG�5HJLVWHUQ�

� (85<',&( ������� 'HVFULSWLRQ QDWLRQDOH GX /X[HPERXUJ� FRPSOpPHQW j O·pWXGH
G·(XU\GLFH Å/·HQVHLJQHPHQW GHV ODQJXHV pWUDQJqUHV HQ PLOLHX VFRODLUH HQ (XURSH´
�/X[HPERXUJ��0LQLVWqUH�GH�OD�FXOWXUH��GH�O·HQVHLJQHPHQW�VXSpULHXU�HW�GH�OD�UHFKHUFKH�

� hEHUVHW]W ODXWHW GHU 'LDORJ� ,FK EUDXFK HLQHQ QHXHQ +XW I�U QDFK 0RQGRUI� ² )�U
GUHL�LJ" ² (V LVW HLQ EHVRQGHUHV DPHULNDQLVFKHV 0RGHOO� ² .DOLIRUQLVFK� ² (LQ JDQ]
VWDELOHV� ² 6LH KDEHQ LKQ JHWHVWHW� ,Q HLQHP NDOLIRUQLVFKHQ 7RUQDGR� ² (U LVW QLFKW
ZHJJHIORJHQ��(U�VD��ZLH�DQJHJRVVHQ�DXI�GHP�.RSI��²�$EHU�I�U�GUHL�LJ��²�(U�LVW�JDQ]�DXV
6HLGH� 9RQ VFKZDU]HQ DVLDWLVFKHQ 5DXSHQ� ² *DQ] VHOWHQH 7LHUFKHQ� 0�VVHQ LQ
VSH]LHOOHQ &RQWDLQHUQ �EHU GHQ 3D]LILN� ² 1DFK .DOLIRUQLHQ JHEUDFKW ZHUGHQ� ² $XV *�
5(:(1,*���������6XPPHU]DXEHU��(FKWHUQDFK��(G��3KL���]XJOHLFK�&RUSXV�7H[W�1U�����
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��� 0RWLYDWLRQ�XQG�0HWKRGLN

$QODVV XQG $XVJDQJVSXQNW I�U GLH YRUOLHJHQGH $UEHLW ZDU GDV 3URMHNW
Å&257,1$´� GDV GLH (QWZLFNOXQJ HLQHU 6RIWZDUH ]XU 5HFKWVFKUHLESU�IXQJ I�U
GDV /sW]HEXHUJHVFKH XQWHU %HU�FNVLFKWLJXQJ GHU %HGLQJXQJHQ GHU Q�7LOJXQJ
]XP�=LHO�KDW�

:DV LP YRULJHQ $EVFKQLWW VNL]]LHUW ZXUGH� JLEW HWZD GLH ÅRIIL]LHOOH´
'HILQLWLRQ GHU Q�7LOJXQJ QDFK GHQ 5HFKWVFKUHLEUHIRUPHQ YRQ ���� XQG
����� LQ GHQ .DSLWHOQ � XQG � LP (LQ]HOQHQ EHVSURFKHQ� ZLHGHU� (V
H[LVWLHUHQ MHGRFK HLQH JDQ]H 5HLKH YRQ $XVQDKPHQ� 'D JLEW HV :|UWHU� GLH
VHOWHQ RGHU QLH GDV �Q YHUOLHUHQ� GD JLEW HV )ROJHZ|UWHU� YRU GHQHQ GLH
7LOJXQJ DXVJHI�KUW ZHUGHQ NDQQ� DEHU QLFKW PXVV� 'HU *HVHW]HVWH[W EOHLEW
KLHU XQJHQDX XQG YHUZHLVW DXI GLH ,QWXLWLRQ GHU 0XWWHUVSUDFKOHU� Å0LU
VFKUHLZHQ�KHL�sPPHU��ZpL�PHU�VFKZlW]HQ� �́

,Q GLHVHU $UEHLW VROO HLQ 9HUIDKUHQ HQWZLFNHOW ZHUGHQ� GDV ZHLWJHKHQG
VHOEVWlQGLJ GLH $QZHQGEDUNHLW GHU 5HJHO I�U HLQ]HOQH :RUWIRUPHQ HUNHQQW�
=LHO LVW GLH DXWRPDWLVFKH $QQRWDWLRQ GLHVHU :RUWHLJHQVFKDIW LQ :RUWOLVWHQ
ZLH�GHP�:|UWHUEXFK�GHV�5HFKWVFKUHLENRUUHNWXUV\VWHPV�

'LH 0HWKRGH LVW FRUSXVEDVLHUW� GDV KHL�W� GLH Q�7LOJXQJ ZLUG QLFKW DXIJUXQG
SUlVNULSWLYHU 5HJHOQ� VRQGHUQ DXIJUXQG LKUHU WDWVlFKOLFKHQ $QZHQGXQJ LQ
JHVFKULHEHQHQ XQG �YHUVFKULIWHWHQ� JHVSURFKHQHQ OsW]HEXHUJHVFKHQ 7H[WHQ
XQWHUVXFKW� (LQH VROFKH HPSLULVFKH 8QWHUVXFKXQJ OLHJW ELVODQJ QXU LQ
ZHVHQWOLFK�NOHLQHUHP�8PIDQJ�I�U�GDV�JHVSURFKHQH�/sW]HEXHUJHVFK�YRU��

$XV GHQ HPSLULVFK JHZRQQHQ 'DWHQ ZHUGHQ VFKOLH�OLFK PLW +LOIH HLQHV
PDVFKLQHOOHQ /HUQYHUIDKUHQV (UNHQQXQJVUHJHOQ HU]HXJW� PLW GHQHQ HV
P|JOLFK ZLUG� GDV 7LOJXQJVYHUKDOWHQ YRQ ]XYRU XQEHNDQQWHQ� LP &RUSXV
QLFKW�EHOHJWHQ�)RUPHQ�YRUKHU]XVDJHQ�

��� %HPHUNXQJHQ�]XP�&RUSXV

)�U GLH 8QWHUVXFKXQJ ZXUGH GDV Å/X[7H[W´�&RUSXV PLW FD� ��� 0LOOLRQHQ
ODXIHQGHQ :|UWHUQ IUHXQGOLFKHUZHLVH YRP /X[HPEXUJHU ,QVWLWXW *UDQG�
'XFDO ]XU 9HUI�JXQJ JHVWHOOW� (V HQWKlOW HWZD ]X JOHLFKHQ 7HLOHQ OLWHUDULVFKH
XQG SROLWLVFK�MXULVWLVFKH 7H[WH DXV GHQ YHUJDQJHQHQ �� -DKUHQ� GDQHEHQ
HLQHQ NOHLQHUHQ $QWHLO YRQ JHVSURFKHQHU 6SUDFKH DXV 3URWRNROOHQ GHV
SRSXOlUHQ )HUQVHKPDJD]LQV Å'H 1RO RS GH .DSS´ �GW� ÅGHQ 1DJHO DXI GHQ

� $55È7e 0,1,67e5,(/ ������� $UUrWp PLQLVWpULHO GX �� RFWREUH ���� SRUWDQW UpIRUPH GX
V\VWqPH RIILFLHO G¶RUWKRJUDSKH OX[HPERXUJHRLVH� LQ 0pPRULDO� $PWVEODWW GHV
*UR�KHU]RJWXPV�/X[HPEXUJ�%�����6�����

� 3� *,//(6 ������� 3KRQRORJLVFKH XQG YDULDWLRQVOLQJXLVWLVFKH $VSHNWH GHU �Q�7LOJXQJ
�
EHZHJOLFKHV �Q
� LP /sW]HEXHUJHVFKHQ� HUVFKHLQW LQ .� -� 0DWWKHLHU 	 (� 5DGWNH �+UVJ���
6DPPHOEDQG GHV 6\PSRVLRQV 
9DULDWLRQ LQ GHU 6SUDFKH
� +HLGHOEHUJ 'H]� ����
�)UDQNIXUW��/DQJ���LP�'UXFN�
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.RSI´�� LQ GHP PHLVW ]DKOUHLFKH 2ULJLQDOW|QH YRQ %�UJHUQ DXV GHQ '|UIHUQ
XQG�*HPHLQGHQ�/X[HPEXUJV�]X�K|UHQ�VLQG�

'LH 7H[WH LP &RUSXV VWDPPHQ HQWZHGHU YRQ 6FKULIWVWHOOHUQ� RGHU VLH ZXUGHQ
YRQ /HXWHQ HUIDVVW� ]X GHUHQ WlJOLFKHU $UEHLW GHU VFKUHLEHQGH 8PJDQJ PLW
/sW]HEXHUJHVFK JHK|UW ² 6FKUHLENUlIWHQ XQG 3DUODPHQWVSURWRNROODQWHQ� ,P
)DOO GHU 3DUODPHQWVPLWVFKULIWHQ LVW HV VRJDU �EOLFK� GDVV GLH 5RKSURWRNROOH
GHQ 3DUODPHQWDULHUQ YRUJHOHJW XQG JHJHEHQIDOOV QRFK HLQPDO NRUULJLHUW
ZHUGHQ� 'DV /X[WH[W�&RUSXV LVW DOVR QLFKW HLJHQWOLFK VSRQWDQVSUDFKOLFK� 'D
MHGRFK GLH Q�7LOJXQJ� GLH KLHU XQWHUVXFKW ZHUGHQ VROO� LP ����
YHU|IIHQWOLFKWHQ *HVHW] QLFKW LP 'HWDLO JHUHJHOW LVW ² ÅZLU VFKUHLEHQ ZLH ZLU
VSUHFKHQ´ ²� VROOWHQ GLH 7H[WH LP &RUSXV KLHU GXUFKDXV DXVVDJHNUlIWLJ I�U
GDV�6SUDFKJHI�KO�GHU�$XWRUHQ�VHLQ�

Å/X[WH[W´ LVW HLQ 5RKWH[W�&RUSXV� LQ GHP NHLQH :RUWVWlPPH RGHU
*UXQGIRUPHQ DQQRWLHUW VLQG� 'DV EHGHXWHW� GDVV JHWLOJWH XQG XQJHWLOJWH
)RUPHQ GHVVHOEHQ :RUWHV QLFKW ]ZHLIHOVIUHL HLQDQGHU ]XJHRUGQHW ZHUGHQ
N|QQHQ� ,Q GHU 8QWHUVXFKXQJ ZLUG GHVKDOE PLW GHP .RQVWUXNW GHV Å7�
:RUWV´ JHDUEHLWHW� GDV P|JOLFKH 3DDUH YRQ JHWLOJWHQ XQG QLFKW JHWLOJWHQ
)RUPHQ ]XVDPPHQIDVVW� 'LHVH 2SHUDWLRQDOLVLHUXQJ ELOGHW QDWXUJHPl� DXFK
3DDUH� GLH OH[LNDOLVFK Y|OOLJ YHUVFKLHGHQH (LQKHLWHQ GDUVWHOOHQ� 'LH 7�:|UWHU
HUZHLVHQ VLFK GHQQRFK DOV EUDXFKEDUH 2EMHNWH I�U GLH %HREDFKWXQJ GHV
:LUNHQV�GHU�Q�7LOJXQJ�

��� 4XHOOHQODJH�]XU��Q�7LOJXQJ

'LH Q�7LOJXQJ ZXUGH LP ��� XQG ��� -DKUKXQGHUW EHVRQGHUV I�U GHQ ² PLW
GHP /sW]HEXHUJHVFKHQ ZLH DXFK PLW GHQ PRVHOIUlQNLVFKHQ 0XQGDUWHQ
YHUZDQGWHQ ² 6LHEHQE�UJHU GHXWVFKHQ 'LDOHNW XQWHUVXFKW� ZHLO VLH KLHU� ZLH
VLFK KHUDXVVWHOOWH� HLQ ZLFKWLJHV UHJLRQDOHV 8QWHUVFKHLGXQJVPHUNPDO
GDUVWHOOW�

$QIDQJ GHV ��� -DKUKXQGHUWV ZDU GLH VR JHQDQQWH Å(LIHOHU 5HJHO´ RIIHQEDU
XQWHU )RUVFKHUQ� GLH VLFK PLW PRVHOIUlQNLVFKHQ 0XQGDUWHQ EHVFKlIWLJWHQ�
ZHLWKLQ EHNDQQW� 3HWHU &KULVWD� HWZD ZLGPHW LKU LQ VHLQHP Å:|UWHUEXFK GHU
7ULHUHU�0XQGDUW´��������LPPHUKLQ�VHFKV�6HLWHQ�

'LH KHXWH HLQIOXVVUHLFKVWH 4XHOOH LVW ZRKO GLH ���� YHU|IIHQWOLFKWH
XPIDQJUHLFKH�'DUVWHOOXQJ�GHV�/X[HPEXUJHU�/LQJXLVWHQ�5REHUW�%UXFK��

(UVW M�QJVW KDW GHU EHUHLWV ]LWLHUWH 3HWHU *LOOHV HLQ SURVRGLVFK�SKRQRORJLVFKHV
0RGHOO�GHU�Q�7LOJXQJ�LP�/X[HPEXUJLVFKHQ�YRUJHOHJW��YJO��.DSLWHO����

� 3� &+5,67$ ������� :|UWHUEXFK GHU 7ULHUHU 0XQGDUW �1HXGUXFN ����� :LHVEDGHQ�
6lQGLJ�

� 5� %58&+ ������� 'DV /X[HPEXUJLVFKH LP ZHVWIUlQNLVFKHQ .UHLV �/X[HPEXUJ� 3DXO
/LQGHQ�
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� $XWRPDWLVFKH�3U�IXQJ�GHU
OsW]HEXHUJHVFKHQ�5HFKWVFKUHLEXQJ

��� 6WDQGDUGLVLHUXQJ�GHU�2UWKRJUDSKLH

'LH 6SUDFKH /sW]HEXHUJHVFK ² DQIDQJV QRFK DOV Å/sW]HEXHUJHU 'lLWVFK´ RGHU
QXU Å'lLWVFK´ DSRVWURSKLHUW ² HQWZLFNHOW VLFK� SDUDOOHO ]XU SROLWLVFKHQ
(PDQ]LSDWLRQ GHV *UR�KHU]RJWXPV LP ��� -DKUKXQGHUW� ]XP Å]HQWUDOHQ
$XVGUXFN XQG %HVWDQGWHLO QDWLRQDOHU ,GHQWLWlW´�� %LV ]XP %HJLQQ GHV
-DKUKXQGHUWV EOHLEW GLH 6SUDFKH H[NOXVLY DXI GHQ P�QGOLFKHQ *HEUDXFK
EHVFKUlQNW�� HPDQ]LSLHUW VLFK DEHU LQ GHQ -DKUHQ ]ZLVFKHQ ���� XQG ����
]�JLJ DOV /LWHUDWXUVSUDFKH� ,Q GLHVHU =HLW ZHUGHQ ]XQlFKVW PXQGDUWOLFKH
*HGLFKWH� =HLWXQJVWH[WH XQG 9RONVVW�FNH YHU|IIHQWOLFKW� 6FKOLH�OLFK� LP
OHW]WHQ 'ULWWHO GHV -DKUKXQGHUWV� HQWVWHKHQ GLH .ODVVLNHU GHU PXQGDUWOLFKHQ
/LWHUDWXU�� *OHLFK]HLWLJ PLW GHP OLWHUDULVFKHQ VHW]W GDV OH[LNRJUDSKLVFKH
,QWHUHVVH DP /sW]HEXHUJHVFKHQ HLQ� ���� HUVFKHLQW PLW -�)� *DQJOHUV
Å/H[LFRQ�GHU�OX[HPEXUJLVFKHQ�8PJDQJVVSUDFKH´�HLQ�HUVWHV�:|UWHUEXFK���

����� ,QGLYLGXHOOH�RUWKRJUDSKLVFKH�6\VWHPH������������

)�U GLH IU�KHQ 9HU|IIHQWOLFKXQJHQ OsW]HEXHUJHVFKHU 7H[WH VLQG
RUWKRJUDSKLVFKH 9RUEOlWWHU W\SLVFK� ZLH VLH *DQJOHU VHLQHP :|UWHUEXFK
YRUDQVWHOOW� 'HU $XWRU EHJQ�JW VLFK PLW HLQHP NQDSSHQ 9RUEODWW ]XU
ÅDQJHQRPPHQHQ $XVVSUDFKH´� *DQJOHU RULHQWLHUW VLFK VRZHLW ZLH P|JOLFK
DQ GHU GHXWVFKHQ XQG IUDQ]|VLVFKHQ 6FKUHLEXQJ� I�KUW DEHU HLJHQH 6\PEROH
I�U�9RNDOH��'LSKWRQJH�XQG�GHQ�/DXW���<��HLQ��

$XFK 0LFKHO 5RGDQJHV 9HUVHSRV Å5HQHUW´�� ������ KDW HLQ VROFKHV 9RUEODWW�
5RGDQJH ]HLFKQHW �MHGRFK DQGHUV DOV *DQJOHU� 9RNDOH� 'LSKWKRQJH XQG GLH

� *� %(5* ������� Å0LU ZsOOH EOHLZH� ZDW PLU VLQ�´ 6R]LROLQJXLVWLVFKH XQG
VSUDFKW\SRORJLVFKH %HWUDFKWXQJHQ ]XU OX[HPEXUJLVFKHQ 0HKUVSUDFKLJNHLW �7�ELQJHQ�
0D[�1LHPH\HU���6���

� ,EG���6������Å%LV�LQV�����-DKUKXQGHUW�KLQHLQ�ZDU�/sW]HEXHUJHVFK�VFKULIWORV�´
� )� +2))0$11 ������� *HVFKLFKWH GHU /X[HPEXUJHU 0XQGDUWGLFKWXQJ �/X[HPEXUJ�

%RXUJ�%RXUJHU���6����II�
�� -��)� *$1*/(5 ������� /H[LFRQ GHU /X[HPEXUJHU 8PJDQJVVSUDFKH �ZLH VLH LQ XQG XP

/X[HPEXUJ�JHVSURFKHQ�ZLUG���/X[HPEXUJ��9��+RIIPDQQ�
�� 0� 52'$1*( ������� 5HQHUW� RGHU GH )XXVV DP )UDFN DQ D 0D
QVJUsVVW� ]LW� QDFK

:HUNDXVJDEH ����� *HVDPWZLHUN� .ODVVLNHU YXQ GHU /sW]HEXHUJHU /LWWHUDWXU %G� �� &�
0HGHU��+UVJ����/X[HPEXUJ���.ULSSOHU�0XOOHU���6�����



�� $8720$7,6&+(�35h)81*�'(5�/Ê7=(%8(5*(6&+(1�5(&+76&+5(,%81* ��

.RQVRQDQWHQ��<��XQG��NÖ����PÖ����DXV�

$QWRLQH 0H\HU HUJlQ]W ���� HLQ 9RUEODWW� GDV XUVSU�QJOLFK YRQ GHP /HKUHU
+HLQULFK *ORGHQ ]X HLQHP %DQG 0H\HUV PLW OX[HPEXUJLVFKHQ *HGLFKWHQ XQG
)DEHOQ YHUIDVVW ZRUGHQ ZDU��� XP WKHRUHWLVFKH hEHUOHJXQJHQ XQG
YHU|IIHQWOLFKW HV DOV Å5HJHOE�FKHOFKHQ YXP OH]HEXUJHU 2UWK±JUDI´���
(GPRQG GH OD )RQWDLQH �JHQDQQW 'LFNV�� GHU ]ZLVFKHQ ���� XQG ����
]DKOUHLFKH 6W�FNH XQG (U]lKOXQJHQ DXI /sW]HEXHUJHVFK YHU|IIHQWOLFKW KDW�
NULWLVLHUW LQ VHLQHP Å9HUVXFK �EHU GLH 2UWKRJUDSKLH GHU /X[HPEXUJHU�
'HXWVFKHQ 0XQGDUW´ ������� GDVV *ORGHQ 	 0H\HU KRFKGHXWVFKH
:RUWVWlPPH YRUDXVVHW]HQ XQG VLFK PLW GHU hEHUQDKPH GHU GHXWVFKHQ
6FKUHLEXQJ ÅDOOH RUWKRJUDSKLVFKHQ 0lQJHO GHU QHXHUQ 6SUDFKHQ´��

DQHLJQHWHQ� (U VHOEVW HQWZLUIW LQ GLHVHU $UEHLW ]XP HUVWHQ 0DO HLQ SKRQHWLVFK
PRWLYLHUWHV�6\VWHP�

'LH 6FKULIWVSUDFKH JLEW �EHUKDXSW QXU GDV :RUW� QLFKW DEHU VHLQH %HGHXWXQJ ZLHGHU�
G�K�� PLWWHOV GHU 6FKULIW ZHUGHQ YRU DOOHP /DXWH� QLFKW %HJULIIH XQWHUVFKLHGHQ�
+LHUDXV IOLH�W QXQ GDV REHUVWH *HVHW] GHU 2UWKRJUDSKLH� 'DV :RUW VROO JHVFKULHEHQ
ZHUGHQ�ZLH�HV�DXVJHVSURFKHQ�ZLUG���

'LHVHU (QWZXUI� GHVVHQ 6FKUHLEUHJHOQ HLQLJH =HLWJHQRVVHQ �]�%� 0LFKHO /HQW]�
�EHUQHKPHQ� WUlJW EHUHLWV HLQLJH ZHVHQWOLFKH =�JH GHU PRGHUQHQ
OsW]HEXHUJHVFKHQ 2UWKRJUDSKLH� ZLH VLH VHLW ���� DXV GHP Å/X[HPEXUJHU
:|UWHUEXFK´��/:%��KHUYRUJHJDQJHQ�LVW�

� 9RUUDQJ�GHU�/DXWXQJ�YRU�GHU�+HUNXQIW�HLQHV�:RUWHV
� 9RNDOTXDQWLWlW�ZLUG�GXUFK�GLH�=DKO�GHU�IROJHQGHQ�.RQVRQDQWHQ
EHVWLPPW

� 9RNDOTXDOLWlW�XQG�GLH�VSH]LILVFK�OsW]HEXHUJHVFKHQ�'LSKWKRQJH
ZHUGHQ�DOV�$N]HQW]HLFKHQ�ZLHGHUJHJHEHQ�

����� 6WDDWOLFKH�6SUDFKSIOHJH�XQG�1RUPLHUXQJ��VHLW������

(LQH 6SUDFKSROLWLN LP HQJHUHQ 6LQQH ]XJXQVWHQ GHV /sW]HEXHUJHVFKHQ
LQQHUKDOE GHU JHZDFKVHQHQ OX[HPEXUJLVFKHQ 0HKUVSUDFKLJNHLW JLEW HV HUVW

�� 6LOELVFKHV >O@ XQG >Q@ JHK|UHQ ]XP 3KRQHPLQYHQWDU GHV /X[HPEXUJLVFKHQ� YJO� %58&+
������� GHU GLH %H]HLFKQXQJ Å6FKZHEHODXW´ YHUZHQGHW �S� ���� *LOOHV ������ JLEW
0LQLPDOSDDUH DQ� GLH GLH EHGHXWXQJVXQWHUVFKHLGHQGH )XQNWLRQ GHV �QÖ� ]HLJHQ VROOHQ�
3� *,//(6� 'LDOHNWDXVJOHLFK LP /sW]HEXHUJHVFKHQ� =XU SKRQHWLVFK�SKRQRORJLVFKHQ
)RNXVVLHUXQJ�HLQHU�1DWLRQDOVSUDFKH��7�ELQJHQ��1LHPH\HU���6���

�� $� 0(<(5 ������� /X[HPEXUJLVFKH *HGLFKWH XQG )DEHOQ �%U�VVHO� 'HODYLJQH 	
&DOOHZDHUW�

�� $� 0(<(5 ������� 5qJHOE�FKHOFKHQ YXP /H]HEXUJHU 2UWK±JUDI� HQ 8UHVV DOV 3UR
Z�
G
)UDqFKHQ�DXV�GHP�+k��D�9HUVHQ��/�WWLFK���+��'HVVDLQ�

�� (� '( /$ )217$,1( ������� 9HUVXFK �EHU GLH 2UWKRJUDSKLH GHU OX[HPEXUJHU GHXWVFKHQ
0XQGDUW� ]LW� QDFK ',&.6 ������� *HVDPWZLHUN %G� �� .ODVV� YXQ GHU /sW]HEXHUJHU
/LWWHUDWXU��&��+XU\��+UVJ����/X[HPEXUJ��.ULSSOHU�0XOOHU���6���

�� ,EG���6���
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VHLW�HWZD����-DKUHQ��:HEHU���IDVVW�]XVDPPHQ�

7KH OLQJXLVWLF VLWXDWLRQ RI /X[HPERXUJ ZDV QRW� WUDGLWLRQDOO\� DQ REMHFW RI SODQQLQJ
DQG SROLWLFDO DFWLRQ E\ WKH FRXQWU\·V JRYHUQPHQWV DQG DGPLQLVWUDWLRQ� ,W XVHG WR EH
WDNHQ�IRU�JUDQWHG�XQWLO�VRPH����\HDUV�DJR�

'RFK VFKRQ VHLW %HJLQQ GHV ��� -DKUKXQGHUWV WULWW GHU 6WDDW DOV SODQHQGH
,QVWDQ]�LQ�(UVFKHLQXQJ��'DV�.XOWXVPLQLVWHULXP�EHUXIW������HLQH�:|UWHUEXFK�
NRPPLVVLRQ� GLH I�QI -DKUH VSlWHU HLQ Å:|UWHUEXFK GHU OX[HPEXUJLVFKHQ
0XQGDUW´ YHU|IIHQWOLFKW� XP HLQH *UXQGODJH I�U GLH ZLVVHQVFKDIWOLFKH
8QWHUVXFKXQJ GHU 0XQGDUW ]X VFKDIIHQ� XQG ]XJOHLFK GHQ IRUWVFKUHLWHQGHQ
(LQIOXVV GHU 1DFKEDUVSUDFKHQ DE]XZHKUHQ��� )�U GLHVHV :HUN ZXUGH HLQH
HLQKHLWOLFKH 6FKUHLEXQJ PLW .ROOHJHQ DXV /RWKULQJHQ XQG 6LHEHQE�UJHQ��

DEJHVWLPPW� 'HU *HUPDQLVW 5HQp (QJHOPDQQ HQWZLFNHOW ELV ���� HLQ
ZHLWHUHV 6\VWHP� GDV DOV Å(QJHOPDQQ�:HOWHUVFKH´ 5HFKWVFKUHLEXQJ DE ����
DXFK LP QHX HLQJHI�KUWHQ 8QWHUULFKWVIDFK Å/sW]HEXHUJHVFK´ HLQJHVHW]W ZLUG
XQG GDPLW VWDDWOLFKHQ 6HJHQ HUKlOW� (V LVW� WURW] ]ZHLHU VSlWHUHU 5HIRUPHQ
YRQ������XQG�������YLHOIDFK�QRFK�XQYHUlQGHUW�LQ�*HEUDXFK�

'LH UDGLNDOH 2UWKRJUDSKLHUHIRUP GHV -DKUHV ����� HQWZLFNHOW YRQ GHP
3KRQHWLNHU -HDQ )HOWHV� VROOWH Å(QJHOPDQQ�:HOWHU´ GXUFK HLQ NRQVHTXHQW
SKRQHWLVFKHV 6\VWHP HUVHW]HQ� 6LH KlWWH GLH OsW]HEXHUJHVFKH 2UWKRJUDSKLH
YROOVWlQGLJ YRP GHXWVFKHQ 6FKULIWELOG JHO|VW� *HVHOOVFKDIWOLFKH :LGHUVWlQGH
JHJHQ GLH 5HIRUP YHUKLQGHUWHQ MHGRFK LKUH 'XUFKVHW]XQJ��� 2EZRKO GDV
6\VWHP RIIL]LHOO ELV ���� LQ GHQ 6FKXOHQ JHOHKUW ZXUGH� HQWIDOWHWH HV NHLQH
%UHLWHQZLUNXQJ�

%HUHLWV DFKW -DKUH QDFK GHU 5HIRUP YRQ ���� HQWVFKLHGHQ VLFK GLH $XWRUHQ
GHV ���� EHJRQQHQHQ� QDFK GHP .ULHJ LQ VWDDWOLFKHP $XIWUDJ ZLHGHU
DXIJHQRPPHQHQ XQG ������� LQ (LQ]HOOLHIHUXQJHQ YHU|IIHQWOLFKWHQ
/X[HPEXUJHU :|UWHUEXFKV �/:%�� DQVWHOOH GHU )HOWHV�2UWKRJUDSKLH GLH
(QJHOPDQQ�:HOWHUVFKH 6FKUHLEXQJ LQ V\VWHPDWLVLHUWHU XQG PRGHUQLVLHUWHU
)RUP DQ]XZHQGHQ��� 0LW GHP (UODVV YRQ ������ ZXUGH GLH 5HIRUP YRQ ����

�� )� *5,1 	 1� :(%(5 ������� 0XOWLOLQJXDOLVP DQG ODQJXDJH SROLF\ LQ /X[HPERXUJ� LQ 7�/�
GX 3OHVVLV 	 .� 'HSUH] �+UVJ��� 0XOWLOLQJXDOLVP DQG *RYHUQPHQW �3UHWRULD� 9DQ 6FKDLN��
6���

�� .� .� ./(,1 ������� 'DV /X[HPEXUJHU :|UWHUEXFK DXV VLHEHQE�UJLVFK�VlFKVLVFKHU 6LFKW�
=HLWVFKULIW�I�U�0XQGDUWIRUVFKXQJ������6����

�� %LV LQ GLH ����HU -DKUH ZXUGH GDV 6�GVLHEHQE�UJLVFKH DOV HQJ YHUZDQGWH 0XQGDUW
DQJHVHKHQ� 'LH GDPDOV YRQ PDQFKHQ :LVVHQVFKDIWOHUQ YHUWUHWHQH 6LFKW� QDFK GHU GLH
GHXWVFKVSUDFKLJHQ 6�GVLHEHQE�UJHU XQG GLH /X[HPEXUJHU GLH JOHLFKH 0XQGDUW DXV
HLQHU�Å8UKHLPDW´�LQ�6DFKVHQ�EHZDKUW�KlWWHQ��LVW�KHXWH��EHUKROW��YJO������XQWHQ�

�� )� +2))0$11 ������� 3UDJPDWLN XQG 6R]LRORJLH GHV /sW]HEXHUJHVFKHQ� -�3�*RXGDLOOLHU�
-�3� �+UVJ��� $VSHNWH GHV /sW]HEXHUJHVFKHQ� %HLWUlJH ]XU 3KRQHWLN XQG /LQJXLVWLN ��
�+DPEXUJ��%XVNH���6����

�� /X[HPEXUJHU�:|UWHUEXFK��������������/X[HPEXUJ��/LQGHQ���S��;/9,
�� $55È7e�0,1,67e5,(/���������6�����
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RIIL]LHOO DX�HU .UDIW JHVHW]W XQG GLH 6FKUHLEZHLVH GHV /:% DOV YHUELQGOLFK
HUNOlUW�

6SUDFKSROLWLVFKH 0D�QDKPHQ LQ M�QJHUHU =HLW ZDUHQ GLH (UNOlUXQJ GHV
/sW]HEXHUJHVFKHQ ]XU 1DWLRQDOVSUDFKH ���� �QHEHQ GHP 'HXWVFKHQ XQG
)UDQ]|VLVFKHQ DOV Å$PWVVSUDFKHQ´� XQG GLH 2UWKRJUDSKLHUHIRUP GHV -DKUHV
������� *HJHQZlUWLJ EHUHLWHW GLH DPWLHUHQGH 0LWWH�5HFKWV�5HJLHUXQJ HLQ
*HVHW] YRU� GDV GLH (LQE�UJHUXQJ LQ /X[HPEXUJ DQ GHQ 1DFKZHLV YRQ
*UXQGNHQQWQLVVHQ�GHV�/sW]HEXHUJHVFKHQ�ELQGHQ�ZLOO���

����� 'LH�OsW]HEXHUJHVFKH�2UWKRJUDSKLH�YRQ����������

1DFK GHU )HUWLJVWHOOXQJ GHV /:% VROO HLQH HLQKHLWOLFKH 6FKUHLEXQJ PLW NODUHQ
XQG SUl]LVHQ 5HJHOQ DQ GHQ 6FKXOHQ XQWHUULFKWHW ZHUGHQ� (LQ (UODVV GHV
.XOWXUPLQLVWHUV VHW]W MHQHQ YRQ ���� DX�HU .UDIW� 'LH RIIL]LHOOH 2UWKRJUDSKLH
VROO YRQ QXQ DQ DXI GHP /X[HPEXUJHU :|UWHUEXFK EDVLHUHQ� ,Q HLQHP ZRKO
YRQ $ODLQ $WWHQ VWDPPHQGHQ�� =XVDW] ]X GHP (UODVV ZLUG GHUHQ 3ULQ]LS DOV
WHLOV�SKRQHWLVFK��WHLOV�KLVWRULVFK�HW\PRORJLVFK�EHVFKULHEHQ�

(QJ 6FKUsIW� GpL VHFK MKXVW GHP *HKpLHU QR VFKUHLIW� DV GHP /sW]HEXHUJHU 'L[LRQlU
VpQJ QsW� KDOOHI YHUOpLVVW VH VHFK RS G¶2XHU� KDOOHI RS G¶*HZXQQHFKW� ¶7 DV NHQJ UHQJ
SKRQHWHVFK��PD�RFK�HQJ�KLVWRUHVFK���

'LH 6FKUHLEXQJ GHU :RUWVWlPPH� DXFK GLH *UR�� XQG .OHLQVFKUHLEXQJ
RULHQWLHUHQ VLFK DP 'HXWVFKHQ� 'LH 6FKUHLEXQJ LQWHJULHUWHU /HKQZ|UWHU ZLH
0DVFKLQLVW XQG 3ROLWLN� GLH VRZRKO LP 'HXWVFKHQ DOV DXFK LP )UDQ]|VLVFKHQ
JHEUlXFKOLFK VLQG� Å]pLH PLU ZpLQVW GHU (QGRQJ �� GDFNV LZZHUW GHHQ
GlLWVFKH /HHVFKW´�� �G�K�� VLH ZLUG GHU (QGXQJ ZHJHQ RIW Ä�EHU GHQ
GHXWVFKHQ /HLVWHQ JHVFKODJHQ¶�� $P 'HXWVFKHQ RULHQWLHUW VLFK DXFK GLH
6FKUHLEXQJ GHU 9RNDOTXDQWLWlW �HLQ HLQIDFKHU 9RNDO YRU HLQIDFKHP
.RQVRQDQWHQ�ZLUG��ZLH�HLQ�YHUGRSSHOWHU�9RNDO��ODQJ�DXVJHVSURFKHQ��

'LH ODQJHQ .RQVRQDQWHQ �6FKZHEHODXWH� ZHUGHQ QLFKW GLIIHUHQ]LHUW�
SKRQRORJLVFKH 0LQLPDOSDDUH ZLH �UV#N� ² �UV#NÖ� �ÄVWLOO¶ ² Ä6WDOO¶�� �X#P� ² �X#PÖ�
�ÄZHQQ¶ ² Ä:DQQH¶� VLQG� YRQ GHU *UR�VFKUHLEXQJ DEJHVHKHQ� QLFKW DP
6FKULIWELOG�]X�XQWHUVFKHLGHQ�

'LH 5HIRUP YRQ ���� EULQJW HLQ]HOQH 9HUHLQIDFKXQJHQ XQG 6\VWHPD�

�� 5Ë*/(0(17 *5$1'�'8&$/ ������� 5qJOHPHQW JUDQG�GXFDO GX �� MXLOOHW ���� SRUWDQW
UpIRUPH GX V\VWqPH RIILFLHO G¶RUWKRJUDSKH OX[HPERXUJHRLVH� LQ 0pPRULDO� $PWVEODWW
GHV�*UR�KHU]RJWXPV�/X[HPEXUJ�$������6����������

�� 5��*5$)���������/RL�VXU�OD�QDWLRQDOLWp��&RPSOL�VLPSOLILFDWLRQ��ZR[[�����������������6��
�� $WWHQ ZDU GDPDOV 0LWJOLHG GHU :|UWHUEXFKNRPPLVVLRQ� $OV $XWRU GHV �DQRQ\PHQ�

$QQH[H QHQQW LKQ 5RWK ������� /� 5RWK� =X GHU 6FKUHLIZHLV YXQ GHU /sW]HEXHUJHU
6SURRFK��,QWHUQHW��KWWS���ZZZ�HLV�VSURRFK�OX�RUWKRJUDSKLH�HLVVFKUHLIZHLVB��DVS

�� $55È7e�0,1,67e5,(/���������6�����
�� ,EG���6�����
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WLVLHUXQJHQ� VLH O|VW VLFK GDPLW ZHLWHU YRQ GHU GHXWVFKHQ 6FKUHLEXQJ� 6R JLOW
HWZD GLH .RQVRQDQWHQYHUGRSSOXQJ QDFK NXU]HP 9RNDO QXQ DXFK I�U GLH
HLQVLOELJHQ �$X[LOLDU�� 9HUEHQ VLQQ� KXQQ� JLQQ� VWLQQ XQG GLQQ� GXQQ DOV
9DULDQWHQ YRQ GRHQ� 'LH 6FKUHLEXQJ IOHNWLHUWHU 9HUEHQ ULFKWHW VLFK QXQ
V\VWHPDWLVFK�QDFK�GHU�6FKUHLEXQJ�GHU�LQILQLWHQ�)RUP��

��� =LHO�XQG�8PIDQJ�GHV�3URMHNWV�&257,1$

,P -DQXDU ���� ULFKWHWH GLH OX[HPEXUJLVFKH 6WDDWVUHJLHUXQJ HLQHQ VWlQGLJHQ
6SUDFKUDW HLQ� GHQ &RQVHLO SHUPDQHQW GH OD ODQJXH OX[HPERXUJHRLVH �&3//��
'HU�&3//�NRRUGLQLHUW�HLQH�5HLKH�YRQ�VSUDFKSODQHULVFKHQ�3URMHNWHQ�

� 3ODQXQJ�XQG�JH]LHOWHQ�$XVEDX�GHV�/sW]HEXHUJHVFKHQ�
� (QWZLFNOXQJ�HLQHU�YHUHLQIDFKWHQ�2UWKRJUDSKLH�
� %HDUEHLWXQJ�XQG�1HXHGLWLRQ�GHV�/X[HPEXUJHU�:|UWHUEXFKV��/:%��YRQ
���������
� =XVDPPHQVWHOOXQJ�HLQ��XQG�PHKUVSUDFKLJHU�+DQGZ|UWHUE�FKHU�

'HU &3// HPSIDKO XQWHU DQGHUHP GLH (QWZLFNOXQJ HLQHV 5HFKWVFKUHLEPRGXOV
I�U JlQJLJH 7H[WYHUDUEHLWXQJVSURJUDPPH� XP GHQ 6WDWXV GHV
/sW]HEXHUJHVFKHQ DOV JHVFKULHEHQH 6SUDFKH ]X VWlUNHQ� 'LH SUDNWLVFKH
LQIRUPDWLVFKH 8PVHW]XQJ �EHUQDKP LP $XIWUDJ GLH $EWHLOXQJ &5(', �&HOOXOH
GH UHFKHUFKH� G¶pWXGH HW GH GpYHORSSHPHQW HQ LQIRUPDWLTXH� GHV VWDDWOLFKHQ
Å&HQWUH GH 5HFKHUFKH 3XEOLF ² *DEULHO /LSSPDQQ´� 'DV 3URMHNW PLW GHP 7LWHO
Å&257,1$´ �&RUUHFWLRQ RUWKRJUDSKLTXH LQIRUPDWLTXH DSSOLTXpH j OD ODQJXH
OX[HPERXUJHRLVH� ZLUG YRQ GHQ 0LQLVWHULHQ I�U .XOWXU� +RFKVFKXOZHVHQ XQG
)RUVFKXQJ�VRZLH�(U]LHKXQJ��%HUXIVDXVELOGXQJ�XQG�6SRUW�ILQDQ]LHUW�

,P 5DKPHQ GHU HUVWHQ 6WXIH GHV 3URMHNWV� ]ZLVFKHQ -XQL ���� XQG -XQL �����
ZXUGH HLQ .RUUHNWXUSURJUDPP HQWZLFNHOW� GDV DQKDQG HLQHV 9ROOIRUPHQ�
:|UWHUEXFKV PLW FD� �� ��� (LQWUlJHQ IDOVFK JHVFKULHEHQH :|UWHU HUNHQQW
XQG $OWHUQDWLYHQ YRUVFKOlJW� ZREHL GHU V\QWDNWLVFKH XQG GHU VHPDQWLVFKH
6DW]]XVDPPHQKDQJ XQEHU�FNVLFKWLJW EOHLEHQ� ,Q HLQHU MHW]W DQODXIHQGHQ
)RUWVHW]XQJ GHV 3URMHNWV VROO GDV :|UWHUEXFK DXI ��� ��� 9ROOIRUPHQ
HUZHLWHUW�XQG�HLQ�PDUNWUHLIHV�3URGXNW�HQWZLFNHOW�ZHUGHQ��

��� 9ROOIRUPHQ�6SHOOFKHFNHU�LQ�&OLHQW�6HUYHU�%DXZHLVH

8P GHQ 3URJUDPPLHUDXIZDQG EHL GHU $QSDVVXQJ GHV .RUUHNWXUV\VWHPV DQ
YHUVFKLHGHQH %HWULHEVV\VWHPH XQG 7H[WYHUDUEHLWXQJVSURJUDPPH ]X
PLQLPLHUHQ� HQWVFKLHGHQ VLFK GLH (QWZLFNOHU I�U HLQH &OLHQW�6HUYHU�
$UFKLWHNWXU� 'HU 6HUYHU LVW SRUWDEHO LQ -DYD LPSOHPHQWLHUW� HU VWHOOW GLH
.HUQIXQNWLRQHQ GHV 6\VWHPV EHUHLW� $OV 'LDORJVFKQLWWVWHOOH ]ZLVFKHQ &OLHQW
XQG 6HUYHU IXQJLHUHQ 6RFNHWV� DXI GLHVHU 6FKQLWWVWHOOH ZXUGH HLQ HLJHQHV
3URWRNROO VSH]LIL]LHUW� )�U GLH ,QWHJUDWLRQ GHV .RUUHNWXUV\VWHPV LQ HLQH
EHOLHELJH $QZHQGXQJ JHQ�JW GHU %DX HLQHV DQZHQGXQJVVSH]LILVFKHQ
&OLHQWPRGXOV LQ HLQHU EHOLHELJHQ 3URJUDPPLHUVSUDFKH� 9RUDXVVHW]XQJ LVW
OHGLJOLFK� GDVV GLH 6RIWZDUHXPJHEXQJ GHU &OLHQW�$QZHQGXQJ 6RFNHWV
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EHUHLWVWHOOW�

'HU 'LDORJ LQ 7DEHOOH � LOOXVWULHUW GDV .RPPXQLNDWLRQVSURWRNROO ]ZLVFKHQ
&OLHQW��&��XQG�6HUYHU��6��

7DEHOOH����:RUW�SOXV�.RQWH[W�$QIUDJH�DOV�%HLVSLHO�I�U�GDV�&OLHQW�6HUYHU�3URWRNROO�
&� �,QLWLDOL]H�GLDORJ��SRUW������
&� 5(4B&+(&.B&217(;7B67$57 ��VWDUW�ZRUG�LQ�FRQWH[W�FRUUHFWLRQ
&� ������ ��ILUVW�ZRUG��OHQJWK��VWULQJ�
6� 5(3B121B:25' ��UHSO\��LV�QRW�D�ZRUG
&� �����3ODLGpLHUHQ� ��VHFRQG�ZRUG
6� 5(3B12. ��UHSO\��QRW�VSHOW�FRUUHFWO\
6� � ��ZLOO�VHQG�WKUHH�DOWHUQDWLYHV
6� �����3ODQpLHUHQ� ��VXJJHVWLRQ��
6� �����3OD]pLHUHQ� ��VXJJHVWLRQ��
6� �����3OlGpLHUHQ� ��VXJJHVWLRQ��
&� 5(4B&+(&.B&217(;7B(1' ��HQG�RI�FRQWH[W
&� 5(4B&/26(B&211(&7,21

����� )XQNWLRQDOLWlW�GHV�6HUYHUV

'HU 6HUYHU EHDQWZRUWHW $QIUDJHQ �UHTXHVWV� ]X HLQ]HOQHQ :RUWIRUPHQ� GD]X
JUHLIW�HU�DXI�GDV�:|UWHUEXFK�GHV�6\VWHPV�]X�

'DV 6HUYHUSURWRNROO JLEW KLHUI�U GUHL $QIUDJHQ YRU� GLH VLFK KLQVLFKWOLFK GHU
*U|�H�GHV�JHIRUGHUWHQ�.RQWH[WIHQVWHUV�XQWHUVFKHLGHQ��$QIUDJHQ�QDFK

�� (LQ]HOZRUW��5(4B&+(&.B:25'��
�� :RUW�SOXV�.RQWH[W��5(4B&+(&.B&217(;7B67$57��XQG�
�� :RUW�LP�.RQWH[W�PLW�7LOJXQJ���5(4B&+(&.B&217(;7B(5B67$57��

%HL�GHU�(LQ]HOZRUWDQIUDJH�XQWHUVFKHLGHW�GDV�6\VWHP�]ZHL�)lOOH�

D� :RUW�LVW�EHNDQQW�

E� :RUW�LVW�XQEHNDQQW�

,P )DOO E� VFKOlJW GDV 6\VWHP DOV .RUUHNWXU GLH N lKQOLFKVWHQ (LQWUlJH LP
:|UWHUEXFK YRU� bKQOLFKNHLW LVW �EHU GLH 'LVWDQ] G GHILQLHUW� HV LVW GLH $Q]DKO
GHU *UDSKHPH� GLH QLFKW ]XU OlQJVWHQ JHPHLQVDPHQ 7HLONHWWH �/&6� GHU
YHUJOLFKHQHQ :|UWHU JHK|UHQ� =ZHL :|UWHU JHOWHQ DOV ÅlKQOLFK´� ZHQQ G
PLQLPDO XQG GDEHL NOHLQHU DOV HLQH 6FKZHOOH W LVW� 'HU .RUUHNWXUYRUVFKODJ
XQWHUEOHLEW��ZHQQ�NHLQH�(LQWUlJH�PLW�G�W�JHIXQGHQ�ZHUGHQ�

%HL GHU :RUW�SOXV�.RQWH[W�$QIUDJH �YJO� $EELOGXQJ �� PXVV HLQ ZHLWHUHU
)DOO�XQWHUVFKLHGHQ�ZHUGHQ��

F� 8QEHNDQQWHV�:RUW�EHJLQQW�PLW�0DMXVNHO�XQG�IROJW�DXI�3XQNW�

,Q GLHVHP )DOO ZLUG ]XVlW]OLFK JHSU�IW� RE GLH )RUP LQ .OHLQVFKUHLEXQJ LP
:|UWHUEXFK YRUKDQGHQ LVW� 'LH %HKDQGOXQJ YRQ )DOO F� LVW HLQH GHIHQVLYH
+HXULVWLN I�U GLH 6DW]HQGH�(UNHQQXQJ� -HGH *UR�VFKUHLEXQJ QDFK 3XQNW ZLUG
YRUVLFKWVKDOEHU�ZLH�HLQH�6DW]JUHQ]H�EHKDQGHOW�
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%HL GHU $QIUDJH QDFK :RUW LP .RQWH[W� PLW 7LOJXQJ ZLUG ]XVlW]OLFK
JHSU�IW� RE ]ZLVFKHQ GHP DQJHIUDJWHQ XQG GHP IROJHQGHQ :RUW GLH Q�
7LOJXQJVUHJHO EHU�FNVLFKWLJW ZXUGH� GHUHQ JHQDXH :LUNXQJVZHLVH GDV
7KHPD�GHU�YRUOLHJHQGHQ�$UEHLW�LVW�

����� )XQNWLRQDOLWlW�GHU�&OLHQWV

,P 5DKPHQ GHV 3URMHNWV VLQG YHUVFKLHGHQH &OLHQW�3URWRW\SHQ HQWZLFNHOW
ZRUGHQ� GDUXQWHU 0DNURV I�U GLH 7H[WYHUDUEHLWXQJVSURJUDPPH :RUG XQG
6WDU:ULWHU� VRZLH 2QOLQH�&OLHQWV �6HUYHU�6LGH -DYD XQG -DYD6FULSW� 6RFNHW�
XQG�+773�.RPPXQLNDWLRQ��

'LH &OLHQWV VWHOOHQ GLH %HQXW]HUVFKQLWWVWHOOH EHUHLW� (LQLJH GHU &OLHQWV ² GLH
:RUG� XQG 6WDU:ULWHU�0DNURV XQG HLQ 2QOLQH�3URWRW\S ² YHUDUEHLWHQ JDQ]H
6lW]H :RUW I�U :RUW� 'LHVH &OLHQWV ]HUOHJHQ �WRNHQLVLHUHQ� GHQ (LQJDEHWH[W
LQ HLQ]HOQH :|UWHU XQG 6DW]]HLFKHQ XQG YHUZHQGHQ KLHUI�U YHUVFKLHGHQH
+HXULVWLNHQ��

'LH ÄQ¶�7LOJXQJVUHJHO JLOW QXU LQQHUKDOE YRQ 7HLOVlW]HQ� GLH HLQH SURVRGLVFKH
3KUDVH ELOGHQ� G�K�� ÅRKQH 3DXVH´ JHVSURFKHQ Z�UGHQ� 'LH 8PVHW]XQJ
GLHVHU 5HJHO EHWULIIW DOVR QXU GLHMHQLJHQ &OLHQWV� GLH :|UWHU LP
6DW]]XVDPPHQKDQJ�SU�IHQ�XQG�NRUULJLHUHQ�

��� ,QWHJUDWLRQ�GHU�Q�7LOJXQJVUHJHO

=ZLVFKHQ )HEUXDU XQG 0DL ���� YHU|IIHQWOLFKWHQ /X[HPEXUJHU =HLWXQJHQ

¬�$EELOGXQJ����$EODXIVFKHPD�GHU�VHUYHUVHLWLJHQ�%HDUEHLWXQJ�HLQHU�$QIUDJH
�¬QDFK�:RUW�SOXV�.RQWH[W
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XQG GDV )HUQVHKSURJUDPP Å'H 0DJD]LQ´ HLQH ,QWHUQHWDGUHVVH� XQWHU GHU GLH
YHUVFKLHGHQHQ 2QOLQH�3URWRW\SHQ DXIJHUXIHQ ZHUGHQ NRQQWHQ� 'LH =DKO GHU
=XJULIIH YRQ DX�HUKDOE GHV ,QVWLWXWV VWLHJ EDOG ELV DXI � ��� 6HLWHQDXIUXIH
Z|FKHQWOLFK�DQ�

$XV GHQ YRP 6\VWHP SURWRNROOLHUWHQ %HQXW]HUHLQJDEHQ JHKW ]ZDU QLFKW
KHUYRU� ZHOFKH GHU $QIUDJHQ DXV (LQ]HOZRUW� XQG ZHOFKH DXV 6DW]NRUUHNWXU�
8PJHEXQJHQ VWDPPHQ� GHQQRFK YHUPLWWHOQ VLH HLQHQ HUVWHQ (LQGUXFN
GDYRQ� ZLH ZLFKWLJ GLH %HKHUUVFKXQJ GHU Q�7LOJXQJ GXUFK GDV
.RUUHNWXUV\VWHP�LVW�

,QVJHVDPW ZXUGHQ ������ :RUWIRUPHQ �7RNHQV� SURWRNROOLHUW� GDYRQ ��
��� YHUVFKLHGHQH �7\SHV�� %HWUDFKWHW PDQ GDUDXV PLWWHO� ELV KRFKIUHTXHQWH
)RUPHQ �I ! ��� DXI Å�H´� VR ZLUG VRIRUW GHXWOLFK� GDVV GLH
1LFKWEHU�FNVLFKWLJXQJ GHU Q�7LOJXQJVUHJHO ]X HLQHU KRKHQ 4XRWH IDOVFKHU
=XU�FNZHLVXQJHQ GXUFK GDV .RUUHNWXUV\VWHP I�KUW �7DEHOOH ��� 'LH :|UWHU LQ
GHU HUVWHQ 6SDOWH ��� 7\SHV� VLQG LP 7LOJXQJV]XVDPPHQKDQJ ULFKWLJ� MHGRFK
QXU XQJHWLOJW LP 9ROOIRUPHQZ|UWHUEXFK HQWKDOWHQ� 6SDOWH ]ZHL ��� 7\SHV�
HQWKlOW IUDQ]|VLVFKH XQG GHXWVFKH :|UWHU� GLH LP /sW]HEXHUJHVFKHQ PHKU
RGHU ZHQLJHU VFKOHFKW OH[LNDOLVLHUW VLQG� 6SDOWH GUHL ��� ZHLWHUH XQEHNDQQWH
:|UWHU� 6SDOWH � ��� V\VWHPDWLVFKH )HKOVFKUHLEXQJHQ �
GHQHQ ZRKO GXUFK
,QWHUIHUHQ] PLW GW� GHQ�GHQHQ� "PHH GLDOHNWDO >/X[HPEXUJ�6WDGW@ I�U Pl
ÅDEHU´���¬�¬�¬�

'LH ,QWHJUDWLRQ GHU 7LOJXQJVUHJHO LQ GDV .RUUHNWXUV\VWHP LVW DOVR� WURW] GHV
EHZXVVWHQ 9HU]LFKWV DXI GLH 3U�IXQJ GHU �6DW]�� *UDPPDWLNDOLWlW� VFKRQ DXI
GLHVHU 6WXIH GHV 3URMHNWV HUIRUGHUOLFK� ZHQQ HLQH :RUWNRUUHNWXU DXV GHP
6DW]NRQWH[W�HUP|JOLFKW�ZHUGHQ�VROO�

=LHO GHU YRUOLHJHQGHQ $UEHLW LVW HV� ]X SU�IHQ� RE GLH GDI�U QRWZHQGLJH
(LQWUDJXQJ GHU REOLJDWRULVFKHQ RGHU IDNXOWDWLYHQ Q�7LOJXQJ LP /H[LNRQ
DXWRPDWLVFK GXUFKJHI�KUW ZHUGHQ NDQQ� 6LQQYROO HUVFKHLQW GLHV YRU DOOHP
DXV ]ZHL *U�QGHQ� =XP (LQHQ� XP GLH (UZHLWHUXQJ GHV &RUWLQD�:|UWHUEXFKV
PLW QLFKW�DQQRWLHUWHQ :RUWOLVWHQ ]X EHVFKOHXQLJHQ� ]XP $QGHUHQ� XP
%HQXW]HU� GLH HLQ ORNDOHV �%HQXW]HU�� :|UWHUEXFK DQOHJHQ P|FKWHQ� EHL GHU
$QJDEH GHU 7LOJXQJVHLJHQVFKDIW VHOEVW HLQJHJHEHQHU :|UWHU XQWHUVW�W]HQ ]X
N|QQHQ�
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7DEHOOH����9RP�6\VWHP�]XU�FNJHZLHVHQH�:|UWHU�DXI�Å�H´��)UHTXHQ]�!�����
LQ�.ODPPHUQ�DQJHJHEHQ��
Q�$XVODXW�7LOJXQJ IUDQ]��RGHU�GW� VRQVW��XQEHNDQQW RUWKRJU��)HKOHU
+LH�����
.XHEH������
1HH�����
3OD]H������
DOOH�����
GHH������
GHHQH������
GsVH�����
H�������
HLVH������
JURXVVH�����
JXGGH�����
JpLQJH������
KDWH�����
KLH�����
KLUH�����
MRQNH�����
NHQQH�����
N|QQH�����
OHVFKWH�����
PHQJH�����
PLVVH�����
QHLH�����
QlFKVWH�����
QsPPH�����
RQVH�����
VFKpLQH�����
VRH�����
ZLH�����
ZRXVVWH������
]HVXPPH�����
]ZHHWH�����
bUH�����
pLVFKWH�����

-H�����
1DYHWWH�����
6LH�����
GLH�����
MH�����
OH������
QLH�����
QRWUH�����
TXH�����
UXH�����
VLH������
WH[WH�����
WRXUQH�����
XQH�����
YLOOH�����
YRWUH�����

$OLFH�����
&ODXGH�����
-RVpH�����
KH�����
QH�����
WKH�����

GHQH������
��U���GHHQH�Q�
PHH��������U���Pl�
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� 'LH�OsW]HEXHUJHVFKH�Q�7LOJXQJ�LQ
KLVWRULVFKHQ�XQG�QHXHUHQ�'DUVWHOOXQJHQ

'HU 3UR]HVV GHU 7LOJXQJ YRQ DXVODXWHQGHP �Q JLOW LP /sW]HEXUJHVFKHQ DOV
VHKU V\VWHPDWLVFK XQG NDXP UHJLRQDOHU XQG LQGLYLGXHOOHU 9DULDWLRQ
XQWHUZRUIHQ� (V JLEW MHGRFK V\VWHPDWLVFKH 9DULDWLRQ� :|UWHU� GLH GDV
DXVODXWHQGH �Q XQDEKlQJLJ YRP )ROJHZRUW LPPHU EHKDOWHQ �D�� UHFKWH
6HLWH���XQG�)ROJHZ|UWHU��YRU�GHQHQ�JHWLOJW�ZHUGHQ�NDQQ��DEHU�QLFKW�PXVV��E��
UHFKWH�6HLWH���YJO��GLH�IROJHQGHQ�3DDUH�DXV�GHP�&RUSXV��&����

D� ���GXHUFKJH]XB�JsW��� ² ���(LVHEXQQ�JsW���

���JHVFKZsB�JHOpLHUW��� ² ���GsQQ�JHPDW���

���YLUHUDB�NHQJ��� ² ���PRPHQWDQ�NpQJ���

���:lLB�NDDOJHVWDOOW��� ² ���7HUSHWlLQ�YHUUpLHUW���

E� ���DB�VL�ZHLGHUJHIXHU��� ² ���DQ�VRX�ZHLGHU�����DXFK�����DB�VRX�ZHLGHU���

)�U GLHVH $XVQDKPHQ ZHUGHQ YHUVFKLHGHQH (UNOlUXQJHQ JHQDQQW� 6R ZHUGHQ
HWZD G\QDPLVFKHU $N]HQW� GLH �JHRJUDSKLVFKH� +HUNXQIW HLQHV :RUWHV� VHLQH
GLDFKURQH /DXWHQWZLFNOXQJ RGHU GHU UKHLQLVFK�IUlQNLVFKH 7RQDN]HQW I�U GLH
DXVEOHLEHQGH�7LOJXQJ�YHUDQWZRUWOLFK�JHPDFKW�

,Q HLQLJHQ DQGHUHQ 6SUDFKHQ XQG 0XQGDUWHQ ² HWZD LQ (LIHOGLDOHNWHQ� LP
7ULHUHU 'LDOHNW� LQ V�GQLHGHUOlQGLVFKHQ XQG LQ 6LHEHQE�UJHU GHXWVFKHQ
'LDOHNWHQ ² VLQG DQDORJH RGHU YHUZDQGWH (UVFKHLQXQJHQ EHOHJW��� 'LHVH
YDULLHUHQ MHGRFK KlXILJ VWDUN LP *HEUDXFK XQG VLQG WHLOZHLVH LP
9HUVFKZLQGHQ EHJULIIHQ� ZlKUHQG GLH Q�7LOJXQJ LP /X[HPEXUJLVFKHQ
KRFKV\VWHPDWLVFK ]X VHLQ VFKHLQW �P|JOLFKHUZHLVH XQWHU IRUWVFKUHLWHQGHU
$XIJDEH�GHU�$XVQDKPHQ��

,Q GHU lOWHUHQ /LWHUDWXU ZHUGHQ PHLVW GLH %HJULIIH Å(LIHOHU 5HJHO´ RGHU� LQ
WHLOZHLVHU 9HUPLVFKXQJ PLW DQGHUHQ 3KlQRPHQHQ� ÅEHZHJOLFKHV Q´ �E]Z�
IUDQ]|VLVFK ÅQ PRELOH´� YHUZHQGHW� *LOOHV�� VFKOXJ M�QJVW GLH %H]HLFKXQJ ÅQ�
7LOJXQJ´�YRU��XP�GHQ�SKRQRORJLVFKHQ�6WDWXV�GHU�7LOJXQJVUHJHO�]X�EHWRQHQ�

��� +LVWRULVFKH�'DUVWHOOXQJHQ

'LH Q�7LOJXQJ LQ YHUVFKLHGHQHQ ZHVW� E]Z� PRVHOIUlQNLVFKHQ 0XQGDUWHQ

�� 3$8/,'(6 ������ ZHLVW GDUDXI KLQ� GDVV GLH Å(LIHOHU 5HJHO´ HLQH (QWVSUHFKXQJ LP
%UDEDQWLVFKHQ KDW� MHGRFK VLQG QXU )OH[LRQVVLOEHQ EHWURIIHQ� (LQ lKQOLFKHV %HLVSLHO
SUlVHQWLHUW &+5,67$ ������ I�U GHQ 7ULHUHU 'LDOHNW� 9JO� -��3� 3$8/,'(6� 'DV
/X[HPEXUJLVFKH�LP�6SLHJHO�GHV�1LHGHUOlQGLVFKHQ��6������XQG�3��&+5,67$��6�����

�� *,//(6���������6����
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ZLUG VHLW GHP ��� -DKUKXQGHUW LQ GLDOHNWNXQGOLFKHU /LWHUDWXU EHVFKULHEHQ�
(LQH GHU IU�KHVWHQ 'DUVWHOOXQJHQ VWDPPW ZRKO YRQ GHP /X[HPEXUJHU
6FKULIWVWHOOHU GH OD )RQWDLQH �'LFNV�� GHU ���� LQ VHLQHP Å9HUVXFK �EHU GLH
2UWKRJUDSKLH´�IROJHQGH�'HILQLWLRQ�JLEW�

Q DP 6FKOXVVH HLQHU QLFKW EHWRQWHQ (QGXQJ IlOOW ZHJ� ZHQQ GDV GDUDXI IROJHQGH
:RUW�PLW�E��I��J��M��N��O��P��S��U��V�XQG�Z�DQIlQJW�����'LH�(OLVLRQ�GHV�Q�ILQGHW�QLFKW�VWDWW�
�� :HQQ GLH (QGXQJ YROOWRQLJ LVW� =�%� '¶.LQpFNLQ OqFKHOW �'LH .|QLJLQ OlFKHOW�� ��� ��
:HQQ GDV GDUDXI IROJHQGH :RUW PLW HLQHP 9RNDO DQODXWHW� ��� �� :HQQ GDV GDUDXI
IROJHQGH�:RUW�PLW�G��K��Q��W�XQG�]�DQIlQJW���

:lKUHQG GLH SKRQHWLVFKHQ 7LOJXQJVEHGLQJXQJHQ EHL )RQWDLQH VFKRQ
YROOVWlQGLJ EHVFKULHEHQ VLQG� ZHUGHQ GLH PRUSKRORJLVFK�OH[LNDOLVFKHQ
.ULWHULHQ ZRKO QRFK QLFKW YRQ LKP HUIDVVW� ZHQQ HU KLHU GLH Å9ROOWRQLJNHLW´
GHU $XVODXWVLOEH QHQQW� GDV JLOW DXFK I�U )ROOPDQQ� GHU ���� ]ZDU EHUHLWV GLH
EHVRQGHUH )XQNWLRQ GHU +LQWHU]XQJHQYRNDOH �ÅX´� ÅXR´ LQ )ROOPDQQV
6FKUHLEXQJ� LQ GHU $XVODXWVLOEH HUZlKQW� MHGRFK HLQH ]X VWUHQJH
PRUSKRORJLVFKH %HVFKUlQNXQJ IRUPXOLHUW� )ROOPDQQ YHUPXWHW ² YLHOOHLFKW
XQWHU GHP (LQIOXVV YRQ 6FKHLQHUV 6LHEHQE�UJLVFKHP :|UWHUEXFK �YJO�
$EVFKQLWW ��� XQWHQ� ²� QXU EHL )OH[LRQVVLOEHQ XQG GHQ 6WlPPHQ YRQ
)XQNWLRQVZ|UWHUQ�N|QQH�HLQH�7LOJXQJ�VWDWWILQGHQ�

,Q GHU /LWHUDWXU GHV IU�KHQ ��� -DKUKXQGHUWV ZXUGH GLH Q�7LOJXQJ PHLVW XQWHU
GHU %H]HLFKQXQJ Å(LIHOHU 5HJHO´ EHKDQGHOW� 'LHVH %H]HLFKQXQJ JHKW QDFK
&DSHVLXV�� DXI %�VFKV ���� HUVFKLHQHQHQ $XIVDW] ÅhEHU GHQ (LIHOGLDOHNW´��

]XU�FN� GHU RIIHQEDU EHVRQGHUV YRQ 6LHEHQE�UJHU 0XQGDUW� XQG
9RONVNXQGOHUQ JHOHVHQ ZXUGH� GLH GHQ %HJULII SUlJWHQ ² %�VFK VHOEVW
YHUZHQGHW LKQ QLFKW� ,Q HLQHU VXPPDULVFKHQ 'DUVWHOOXQJ� GLH ZHLWHUH
$VVLPLODWLRQVSKlQRPHQH�HLQVFKOLH�W��VSULFKW�HU�YRP�ÅEHZHJOLFKHQ�Q´�

��� 0RGHUQH�'DUVWHOOXQJHQ

����� 5REHUW�%UXFK������������

%UXFK EHKDQGHOW LQ VHLQHU ]ZLVFKHQ ���� XQG ���� LQ GUHL %lQGHQ
YHU|IIHQWOLFKWHQ $UEHLW ]XU *HVFKLFKWH GHV /sW]HEXHUJHVFKHQ����� DXVI�KUOLFK
GLH�Q�7LOJXQJ�XQG�RUGQHW�LKUH�(UVFKHLQXQJVIRUPHQ�ODXWJHVFKLFKWOLFK�HLQ�

�� /$�)217$,1(��������������
�� %� &$3(6,86 ������� 'LH %HKDQGOXQJ GHV DXVODXWHQGHQ Q LQ GHQ VLHEHQE�UJLVFK�

VlFKVLVFKHQ 0XQGDUWHQ �'LH VRJHQDQQWH �(LIOHU 5HJHO��� =HLWVFKULIW I�U
0XQGDUWIRUVFKXQJ�����6�������

�� 7+��%h6&+���������hEHU�GHQ�(LIHOGLDOHNW��3URJUDPP��0DOPHG\��]LWLHUW�QDFK�LEG���6����
�� 5� %58&+ ������� *UXQGOHJXQJ HLQHU *HVFKLFKWH GHV /X[HPEXUJLVFKHQ� 3XEOLFDWLRQV

OLWWpUDLUHV HW VFLHQWLILTXHV GX PLQLVWqUH GH O
pGXFDWLRQ QDWLRQDOH �/X[HPEXUJ� 3DXO
/LQGHQ���6����

�� %58&+���������6������



�� ',(�/Ê7=(%8(5*(6&+(�1�7,/*81*�,1�+,6725,6&+(1�81'�1(8(5(1�'$567(//81*(1 ��

(U GHILQLHUW GDV ÅEHZHJOLFKH �Q´ �XQG ]ZDU� DQGHUV DOV ]XYRU %�VFK�
DXVGU�FNOLFK�DXI�GLH�7LOJXQJ�LP�:RUW��XQG�0RUSKHP�EHUJDQJ�EH]RJHQ��DOV

���GLH TXDQWLWDWLYH 1XOOYDULDQWH HLQHV SRWHQ]LHOO YRUKDQGHQHQ �HW\PRORJLVFK HUHUEWHQ�
3KRQHPV��GDV�QXU�QRFK�XQWHU�EHVWLPPWHQ�8PVWlQGHQ�LQ�(UVFKHLQXQJ�WULWW���

%UXFK IRUPXOLHUW HLQH Å+DXSWUHJHO´ �EHU GLH ODXWOLFKHQ $QZHQGXQJVEHGLQ�
JXQJHQ XQG GLH $QZHQGXQJVGRPlQH� XQG JUHQ]W GDYRQ HLQ]HOQH
Å6RQGHUIlOOH´ DE� 1DFK GHU +DXSWUHJHO EOHLEW GLH 7LOJXQJ �KLHU� $VVLPLODWLRQ�
GHV �Q DXI GHQ 6DQGKL ² G�K�� GHQ 2UW GHV =XVDPPHQWUHIIHQV ]ZHLHU :|UWHU
RGHU�0RUSKHPH���LQQHUKDOE�GHU�,QWRQDWLRQVSKUDVH�²�EHVFKUlQNW�

,Q GHQ O[� 0DD� ZLUG KHXWLJHV VWDPP� RGHU VXIIL[DXVODXWHQGHV �Q LQQHUKDOE HLQHU
([VSLUDWLRQVHLQKHLW �LP 6DQGKL� RGHU LQ GHU :RUWELOGXQJVIXJH YRU DOOHQ .RQVRQDQWHQ
DX�HU�K��G��W��XQG�WV��DVVLPLOLHUW���

'HU $XWRU YHUZHLVW DXI YHUZDQGWH (UVFKHLQXQJHQ LQ GHU (LIHO XQG LQ %UDEDQW
XQG RUGQHW GDV ÅEHZHJOLFKH �Q´ GDPLW JHRJUDSKLVFK LQ VHLQH 7KHRULH YRQ
GHU ZHVWIUlQNLVFKHQ .UHLVEHZHJXQJ �JHJHQ�EHU )ULQJV¶ Å5KHLQLVFKHP
)lFKHU´����HLQ�

(U XQWHUVFKHLGHW DFKW Å6RQGHUIlOOH´� LQ GHQHQ GLH Q�7LOJXQJ JDQ] RGHU
WHLOZHLVH�XQWHUEOHLEW�

�� /HKQZ|UWHU��-HDQQH��/HNWLRXQ��0DVFKLQQ��5RPDQ�
�� 6FKZHEH�Q���QÖ����%DQQ��0DQQ�
�� KLVWRULVFKHV��QQ���QG��GsQQ�ÄG�QQ¶��EODQQ�ÄEOLQG¶��+RQQ�Ä+XQGH¶�
�� KLVWRULVFKHV��DQH��%XQQ��%DKQ¶���PKG��EDQH�
�� GDV�3UlIL[�RQ�

�� 6\QNRSH�HLQHV�LQWHUYRNDOLVFKHQ�ÄJ¶��5HQ�Ä5HJHQ¶��:RQ�Ä:DJHQ¶�
�� 'LSKWRQJ�DXV�KLVWRULVFKHP�/DQJYRNDO��IHLQ���PKG��IvQ��

/RXQ���DKG��O{Q�
�� )ROJHQGHV�VL��VH��VHFK

'DPLW OLHJW ]XP HUVWHQ 0DO HLQ GHWDLOOLHUWHU hEHUEOLFN �EHU GLH 0HQJH GHU
QLFKW WLOJHQGHQ :|UWHU YRU� DXFK ZHQQ LKUH .ODVVLILNDWLRQ XQG GLH GDULQ
LPSOL]LHUWHQ (UNOlUXQJVDQVlW]H QRFK WHLOZHLVH XQEHIULHGLJHQG VLQG� %UXFK
VHOEVW I�KUW $XVQDKPHQ I�U GLH 6RQGHUIlOOH DQ� HWZD JHVFKZsB�JHVFKZsQQ
]X ��� KXB�KXQQ ]X �� 2IIHQVLFKWOLFK JLEW HV QHEHQ GHU (W\PRORJLH DOVR
]XPLQGHVW ZHLWHUH )DNWRUHQ� GLH GLH Q�7LOJXQJ VWHXHUQ� 'LH 8QWHUWHLOXQJ GHU
QLFKW WLOJHQGHQ )RUPHQ DXI �RXQ LQ HLQH .ODVVH Å/HKQZ|UWHU´ ���� XQG

�� ,EG���6���
�� +� %8660$11 ������� /H[LNRQ GHU 6SUDFKZLVVHQVFKDIW �6WXWWJDUW� .U|QHU�� 6WLFKZRUW

Ä6DQGKL¶
�� %58&+���������6���
�� )ULQJV QDQQWH VR GLH PXQGDUWOLFKHQ 6SXUHQ GHV YRP 6�GRVWHQ GHV 5KHLQODQGV QDFK

1RUGZHVWHQ KLQ DEQHKPHQGHQ (LQIOXVVHV GHU =ZHLWHQ /DXWYHUVFKLHEXQJ �QDFK
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ÅKLVWRULVFKHU /DQJYRNDO´ ���� HUVFKHLQW ZLOON�UOLFK �GLHV NULWLVLHUW DXFK
*LOOHV����

8QWHU �� ]lKOW %UXFK HLQ]HOQH PLW V� DQODXWHQGH )ROJHZ|UWHU DXI� YRU GHQHQ
GLH �VRQVW YRU V� REOLJDWRULVFKH� 7LOJXQJ IDNXOWDWLY LVW� =XYRU KDWWH VFKRQ
%�VFK EHREDFKWHW� ÅGLH HLQ]LJH $XVQDKPH YRQ GHU 5HJHO LVW LQ GHU �� 3HUV�
3OXU�� ZHQQ GDV 3URQ� VLH �VH� QDFKJHVHW]W ZLUG VFKUHLZHQ VH´��� %UXFK QHQQW
QXQ�GUHL�3URQRPLQD��EHJU�QGHW�GLHV�DEHU�QLFKW�

%UXFKV )DVVXQJ GHU Q�7LOJXQJ OlVVW VLFK IROJHQGHUPD�HQ ]XVDPPHQIDVVHQ�
'LH $QZHQGEDUNHLW GHU 7LOJXQJVUHJHO LVW YRP YRNDOLVFKHQ 1XNOHXV GHU
(QGVLOEH ² KLHU EHVRQGHUV VHLQHU GLDFKURQHQ (QWZLFNOXQJ ² XQG GHP $QODXW
GHV )ROJHZRUWV DEKlQJLJ� 'DU�EHU KLQDXV I�KUW %UXFK OH[LNDOLVFKH .ULWHULHQ
HLQ� /HKQZ|UWHU VLQG YRQ GHU 7LOJXQJ DXVJHVFKORVVHQ� HLQLJH 3URQRPLQD
IXQJLHUHQ�QLFKW�RGHU�QXU�IDNXOWDWLY�DOV�7LOJXQJVNRQWH[W�

'HU Å$QQH[H´ GHV 2UWKRJUDSKLHJHVHW]HV YRQ ������ HQWKlOW HLQLJH
%HPHUNXQJHQ ]XU Å(LIHOHU 5HJHO´� GLH DXI GLH %UXFK¶VFKHQ $XVQDKPHQ�
DEJHVHKHQ YRQ �� �YRU VL� VH� VHFK�� DOOHUGLQJV QLFKW HLQJHKHQ� 'LH
$EVDW]�EHUVFKULIW EHWRQW GHQ 9RUUDQJ GHU 6SUHFKSUD[LV� Å1sW JHVFKZDW DQ
QsW JHVFKULZZHQ� .HHQ �Q QR GHU �bLIHOHU 5HJHO¶�´ 'HU +LQZHLV ÅILU HHQ]HO
6LOEHQ KlOW VH GR VWDOO� ZRX G¶:XHUW RXQL �Q RQNORsU JsW´ GHXWHW MHGRFK HKHU
DXI GDV =LHO HLQHU 9HUHLQGHXWLJXQJ LP VFKULIWOLFKHQ $XVGUXFN� DOV DXI HLQH
hEHUQDKPH�GHU�JHVSURFKHQHQ�3UD[LV�

����� 3HWHU�*LOOHV������������

*LOOHV�� ]HLFKQHWH LP 5DKPHQ VHLQHU 'LVVHUWDWLRQ ]XP 'LDOHNWDXVJOHLFK LQ
/X[HPEXUJ VSRQWDQH XQG YRUJHJHEHQH JHVSURFKHQH bX�HUXQJHQ YRQ ��
/X[HPEXUJHU 0XWWHUVSUDFKOHUQ DXI� $XIJUXQG GLHVHU 'DWHQ HQWZLFNHOWH HU
HLQ SURVRGLVFK�SKRQRORJLVFKHV 0RGHOO GHU Q�7LOJXQJ� GDV HU M�QJVW LQ HLQHU
JHVRQGHUWHQ�$UEHLW�ZHLWHU�DXVJHEDXW�KDW���

*LOOHV JHOLQJW HV� GLH YRQ %UXFK DXIJH]lKOWHQ 6RQGHUIlOOH LQ HLQ HLQKHLWOLFKHV
0RGHOO ]X LQWHJULHUHQ� 1DFK GHP 9RUELOG YRQ :HW]HOV¶�� $QDO\VH GHU
6LOEHQVWUXNWXU GHV 6�GOLPEXUJLVFKHQ EHVFKUHLEW HU GLH Q�7LOJXQJ DOV 5HVXOWDW
HLQHU SKRQRORJLVFKHQ 6LOEHQNRQWDNWEHVFKUlQNXQJ� ,Q GHU SURVRGLVFKHQ

%8660$11��X��GLHVHP�6WLFKZRUW��
�� *,//(6���������6��
�� %h6&+���������6���
�� $55È7e�0,1,67e5,(/���������6�����I�
�� *,//(6�������
�� *,//(6�������
�� :� /� :(7=(/6 ������� /D SKRQRORJLH GH OD IOH[LRQ DGQRPLDOH GDQV XQ GLDOHFWH

/LPERXUJHRLV �3D\ %DV�� LQ %� /DNV 	 $� 5LDOODQG �+UVJ��� $UFKLWHFWXUH GHV
UHSUpVHQWDWLRQV�SKRQRORJLTXHV���3DULV��(GLWLRQV�GX�&156���6��������
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3KUDVH ZHUGHQ H[WUDSURVRGLVFKH (OHPHQWH HQWZHGHU UHVLOELIL]LHUW �DOVR ]�%�
HUVW PLW GHU IROJHQGHQ 6LOEH UHDOLVLHUW� RGHU� ZHQQ GLH 6LOEHQVWUXNWXUUHJHOQ
GHU�6SUDFKH�GLHV�QLFKW�]XODVVHQ��JHWLOJW�

)�U GLH 7LOJXQJ E]Z� GHQ (UKDOW YRQ �Q LVW QLFKW HLQH 5HJHO YHUDQWZRUWOLFK� GLH LQ
$EKlQJLJNHLW YRP )ROJHNRQWH[W �Q WLOJW E]Z� HUKlOW� VRQGHUQ HV KDQGHOW VLFK
YLHOPHKU XP HLQHQ $QSDVVXQJVSUR]HVV� GHU VLFK DXV GHQ (UIRUGHUQLVVHQ GHU
6LOEHQVWUXNWXU�HUJLEW���

9RU GHQ .RQVRQDQWHQ �G� XQG �W� ZLUG GDV �Q QLFKW JHWLOJW� *LOOHV¶ 0RGHOO
HUNOlUW GDV GDPLW� GDVV GLH GUHL /DXWH Å���YROOVWlQGLJH VHJPHQWHOOH ,GHQWLWlW
LP RUDO FDYLW\�.QRWHQ´ DXIZHLVHQ��� LKUH SKRQRORJLVFKHQ 0HUNPDOH VLQG DOVR
VR lKQOLFK� GDVV �Q���G� E]Z� �Q���W� VLFK ]X HLQHU SDUWLHOOHQ *HPLQDWH �G�K��
HLQH .RQVRQDQWHQIROJH� GLH PLW XQYHUlQGHUWHP 9RNDOWUDNW DUWLNXOLHUW ZLUG�
YHUELQGHQ�N|QQHQ�

$QDORJ HUNOlUW *LOOHV GHQ Q�(UKDOW YRU �K�� 'HU RUDO�FDYLW\�.QRWHQ LVW EHL
GLHVHP /DXW QLFKW VSH]LIL]LHUW� GDV �K� �EHUQLPPW GLH 2UWVPHUNPDOH GHV �Q�
XQG�EHLGH�/DXWH�YHUELQGHQ�VLFK�]X�HLQHU�SDUWLHOOHQ�*HPLQDWH�

'LH YRQ %UXFK JHQDQQWHQ Å6RQGHUIlOOH´ LQWHJULHUW *LOOHV LQ VHLQ 6LOEHQPRGHOO
GHU�SURVRGLVFKHQ�3KUDVH�

� 'LH RIIHQEDU V\VWHPDWLVFKH 1LFKWWLOJXQJ YRQ :|UWHUQ DXI �RXQ XQG
�RÖQ ZLUG YRQ LKP DOV =XVDW]EHGLQJXQJ LQ GLH SKRQRORJLVFKH
.RQWDNWEHVFKUlQNXQJ DXIJHQRPPHQ� VLH EOHLEW DOVR HLQ ² ZHQQ DXFK
SKRQRORJLVFK IRUPXOLHUWHU ² XQHUNOlUWHU Å6RQGHUIDOO´� �'LH SURVRGLVFKH
3KRQRORJLH NHQQW HLQHQ 5HJHOW\S� VRJHQDQQWH 3��5HJHOQ� GLH DXFK DXI
JUDPPDWLVFKH (LQKHLWHQ RGHU *UXSSHQ YRQ /H[HPHQ ]XJUHLIHQ
N|QQHQ��

�� *,//(6���������6���
�� *,//(6���������6���

$EELOGXQJ����9HUELQGXQJ�GHU�0HUNPDOVElXPH�]ZHLHU�.RQVRQDQWHQ�����]X�HLQHU
ÄSDUWLHOOHQ�*HPLQDWH¶������QDFK�*LOOHV��D�D�2���SS��������

�Q� �W���G�

&

+QDVDO

& ²VRQRUDQW
²YRFRLG

+VRQRUDQW
²YRFRLG

ODU\QJHDO
±YRLFHRUDO�FDYLW\

−FRQWLQXDQW
&�3ODFH

+FRURQDO

RUDO�FDYLW\
−FRQWLQXDQW

&�3ODFH
+FRURQDO

�Q� �W���G�

&

+QDVDO

& ²VRQRUDQW
²YRFRLG

+VRQRUDQW
²YRFRLG

ODU\QJHDO
±YRLFH

RUDO�FDYLW\
−FRQWLQXDQW

&�3ODFH
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�



�� ',(�/Ê7=(%8(5*(6&+(�1�7,/*81*�,1�+,6725,6&+(1�81'�1(8(5(1�'$567(//81*(1 ��

� $QGHUV YHUKlOW HV VLFK QDFK *LOOHV PLW GHQ YRQ %UXFK HUZlKQWHQ
:|UWHUQ� GLH DXI VLOELVFKHV �QÖ� �6FKZHEH�Q� DXVODXWHQ� *LOOHV ]XIROJH
I�KUW GHU 6FKZHEHWRQ ]X HLQHU SURVRGLVFK�SKRQRORJLVFKHQ 6WUXNWXU�
GLH GHU LQ $EELOGXQJ ��� YHUZDQGW LVW� 'HU DXI GHQ +RFKWRQ IROJHQGH
.RQVRQDQW HUVFKHLQW JHPLQDWHQlKQOLFK YHUGRSSHOW� :LH VFKRQ GRUW
HQWVWHKW HLQH ]XOlVVLJH 6LOEHQVWUXNWXU� RKQH GDVV GDV $XVODXW�Q JHWLOJW
ZHUGHQ�PXVV�

)�U GLH IDNXOWDWLYH 7LOJXQJ YRU HLQLJHQ PLW �]� DQODXWHQGHQ :|UWHUQ ² *LOOHV
IDQG KLHU LQ VHLQHP 0DWHULDO GLH 3URQRPLQD VL�VH� VHOZHU� VHFK� VpQJHU�
VDLQHQ XQG GDV $GYHUE VRX ² PDFKW GHU $XWRU ]ZHL )DNWRUHQ YHUDQWZRUWOLFK�
(LQPDO KDQGHOW HV VLFK XP KlXILJ HQNOLWLVFK PLW HLQHP 9HUE YHUZHQGHWH
:|UWHU� GLH P|JOLFKHUZHLVH LQ GHU 3KRQRORJLH GHU 6SUHFKHU PLW GHP 9HUE ]X
HLQHU XQWUHQQEDUHQ (LQKHLW YHUVFKPHO]HQ� $OV ]ZHLWHQ *UXQG QHQQW *LOOHV GLH
+RPRUJDQLWlW� G�K�� GLH DUWLNXODWLRQVSKRQHWLVFKH bKQOLFKNHLW YRQ �]� PLW �Q�
�XQWHUKDOE GHV RUDO�FDYLW\�.QRWHQV XQWHUVFKHLGHQ VLFK GLH EHLGHQ /DXWH QXU
LQ HLQHP 0HUNPDO� ±FRQWLQXDQW�� 8QNODU EOHLEW LQ *LOOHV 'DUVWHOOXQJ� ZDUXP
GHU HQNOLWLVFKH *HEUDXFK YRQ )XQNWLRQVZ|UWHUQ GLH DQJHQRPPHQH
6LOEHQVWUXNWXUUHJHO DXIKHEHQ VROO� ZlKUHQG VLH I�U .RPSRVLWLRQ XQG
$IILJLHUXQJ�RIIHQVLFKWOLFK�JLOW�

,Q VHLQHP &RUSXV EHREDFKWHW *LOOHV EHL GHQ bX�HUXQJHQ M�QJHUHU 6SUHFKHU
HLQH 7HQGHQ] ]XU 6\VWHPDWLVLHUXQJ GHU 7LOJXQJ YRU �]�� (LQLJH 6SUHFKHU
WLOJWHQ YRU �]��)XQNWLRQVZ|UWHUQ HEHQVR ZLH YRU DQGHUHQ :|UWHUQ PLW �]��
$QODXW�

=XVDPPHQIDVVHQG OlVVW VLFK *LOOHV¶ 0RGHOO GHU Q�7LOJXQJ DOV VWUHQJ
SKRQRORJLVFK EHVFKUHLEHQ� OHGLJOLFK GLH �]��)XQNWLRQVZ|UWHU� YRU GHQHQ GLH
Q�7LOJXQJ QXU IDNXOWDWLY JLOW� ELOGHQ KLHU HLQH PRUSKRORJLVFK�OH[LNDOLVFK
GHILQLHUWH $XVQDKPHNODVVH� (LQLJH GHU ]XYRU YRQ %UXFK JHQDQQWHQ
$XVQDKPHQ EOHLEHQ DOOHUGLQJV XQJHNOlUW �PDQFKH :|UWHU DXI �HLQ� �lLQ�
/HKQZ|UWHU��

��� 'LH�Å(LIHOHU�5HJHO´�LQ�6LHEHQE�UJHQ

'DV 6�GVLHEHQE�UJLVFKH JDOW LP ��� XQG ��� -DKUKXQGHUW DOV HQJ PLW GHP
/sW]HEXHUJHVFKHQ YHUZDQGW� VSlWHU VHW]WH VLFK GLH $XIIDVVXQJ GXUFK� GDVV
HLQH IU�KH 6SUDFKYHUZDQGWVFKDIW JHPHLQVDP PLW KRPRORJHQ
(QWZLFNOXQJVSUR]HVVHQ ]X GHQ DXJHQIlOOLJHQ *HPHLQVDPNHLWHQ LQ
:RUWVFKDW] XQG *UDPPDWLN JHI�KUW KDW��� =X GLHVHQ *HPHLQVDPNHLWHQ
JHK|UW HLQH DQDORJH Q�7LOJXQJVUHJHO� GHUHQ HUVWH )DVVXQJ�� LQ %LQGHUV VFKRQ
���� HUVFKLHQHQHP $XIVDW] ÅhEHU GLH 6SUDFKH GHU 6DFKVHQ LQ
6LHEHQE�UJHQ´�DQ�*LOOHV¶�ÄSDUWLHOOH�*HPLQDWHQ¶�GHQNHQ�OlVVW�

�� -� 72&.(57 ������� 8HEHU /X[HPEXUJLVFKH /H[LNRJUDSKLH� LQ /X[HPEXUJLVFKH
*HVHOOVFKDIW�I�U�6SUDFK��XQG�'LDOHNWIRUVFKXQJ��-DKUEXFK�������6������

�� 1DFK�HLQHU�$QJDEH�YRQ�&$3(6,86���������6����
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,Q GHQ =XVDPPHQVHW]XQJHQ XQG 9HUELQGXQJHQ� ZR GHU HUVWH 7KHLO GHV :RUWHV RGHU
GDV HUVWH :RUW Q KDW� ZLUG GLHVHV �ZLH VROFKHV� ZDV GLH =XVDPPHQVHW]XQJ EHWULIIW�
LP /DWHLQLVFKHQ� *ULHFKLVFKHQ� +HEUlLVFKHQ XQG DQGHUHQ 6SUDFKHQ YRU PHKUHUHQ
+DXSWODXWHQ GHU )DOO LVW� LQ GHQ IROJHQGHQ .RQVRQDQWHQ� ZHQQ HU QLFKW G RGHU W LVW�
YHUZDQGHOW� DEHU GLH 9HUGRSSOXQJ GHU .RQVRQDQWHQ ZLUG LQ GHU $XVVSUDFKH QLFKW
JHK|UW���

$UEHLWHQ ]X GHQ VLHEHQE�UJLVFKHQ 0XQGDUWHQ EHHLQIOXVVWHQ GLH
OX[HPEXUJLVFKH )RUVFKXQJ QDFKKDOWLJ� 1RFK ���� ZXUGH GLH 2UWKRJUDSKLH
GHV HUVWHQ Å/X[HPEXUJHU :|UWHUEXFKV´ PLW 6LHEHQE�UJHU :LVVHQVFKDIWOHUQ
DEJHVWLPPW� GDPLW� ZLH .OHLQ�� VSlWHU VFKUHLEW� ]ZHL ÅLQ DOOHP :HVHQWOLFKHQ
JOHLFKH´ 6SUDFKHQ QLFKW GXUFK YHUVFKLHGHQH 6FKUHLEXQJ ÅDXI GHP 3DSLHUH
JHWUHQQW´�Z�UGHQ�

'LH M�QJVWH )RUPXOLHUXQJ GHU 7LOJXQJVUHJHO I�U GDV 6�GVLHEHQE�UJLVFKH
VWDPPW YRQ &DSHVLXV��� 'LH Å(LIHOHU 5HJHO´ ZLUNW VRZRKO LP
6DW]]XVDPPHQKDQJ �LQ ÅIOLH�HQGHU 5HGH´� DOV DXFK LQ GHU
.RPSRVLWLRQVIXJH� 'HU 7LOJXQJ XQWHUOLHJHQ )OH[LRQVHQGXQJHQ XQG
JUDPPDWLVFKH :|UWHU ² DOVR 3UlSRVLWLRQHQ� $GYHUELHQ� .RQMXQNWLRQHQ XQG
'HWHUPLQDQWLHQ� $OOH DQGHUHQ VWDPPDXVODXWHQGHQ �Q ZHUGHQ JUXQGVlW]OLFK
QLFKW JHWLOJW� (V JLEW MHGRFK HLQ]HOQH *HJHQEHLVSLHOH� EHVRQGHUV LQ GHU
.RPSRVLWLRQVIXJH� ]�%� >5VKÖIKÖU@� Å6WHLQJDVVH´� 'LHVH YHUDQODVVHQ 6FKHLQHU
]X GHU 9HUPXWXQJ� GDVV GLH 5HJHO LQ HLQHP IU�KHUHQ 6SUDFKVWDGLXP
DOOJHPHLQHUH *HOWXQJ KDWWH��� 2KQH $XVQDKPH IDOOHQ GLH 'HULYDWLRQVVLOEHQ
I�U 'LPLQXWLYH� $GMHNWLYH XQG )HPLQLQD XQWHU GLH 7LOJXQJVUHJHO� �$QGHUV LP
/sW]HEXHUJHVFKHQ� ZR YLHOH 6XEVWDQWLYVWlPPH YRQ GHU Q�7LOJXQJ EHWURIIHQ
VLQG� GLH )HPLQLQ�'HULYDWLRQVHQGXQJ �LQ GDJHJHQ QLFKW�� 'HU GHP �Q
YRUKHUJHKHQGH�9RNDO�EHHLQIOXVVW�GLH�7LOJXQJ�QLFKW�

'LH Q�7LOJXQJ HUIROJW GDQQ� ZHQQ GDV GDUDXIIROJHQGH :RUW PLW HLQHP QLFKW
KRPRUJDQHQ /DXW EHJLQQW� GLHV VLQG DOOH .RQVRQDQWHQ PLW $XVQDKPH GHU
'HQWDOH �G�� �W�� �WV� XQG GHV 6SLUDQV �K�� &DSHVLXV QLPPW DXFK GDV �Q� LQ GLHVH
5HLKH DXI� REZRKO GLH )UDJH QRFK QLFKW HQGJ�OWLJ EHDQWZRUWHW ZHUGHQ
N|QQH� RE HV VLFK LQ GLHVHP )DOO XP HLQH 9HUVFKPHO]XQJ GHV DXVODXWHQGHQ
PLW�GHP�IROJHQGHQ�Q�KDQGHOW��

,Q GHQ VLHEHQE�UJLVFKHQ 'DUVWHOOXQJHQ VLQG VFKRQ IU�K DUWLNXODWLRQV�
SKRQHWLVFKH (UNOlUXQJVDQVlW]H ]X HUNHQQHQ� 6R VFKUHLEW -� 5RWK ����� Å>Q
EOHLEW@ ZLH HV WHLOV VHLQH 1DWXU ]XOlVVW� WHLOV GLH 9HUPHLGXQJ GHV +LDWXV PLW

�� -� %,1'(5 ������� hEHU GLH 6SUDFKH GHU 6DFKVHQ LQ 6LHEHQE�UJHQ� 6LHEHQE�UJLVFKH
4XDUWDOVVFKULIW�����6������]LW��QDFK�&$3(6,86������

�� .RUUHVSRQGHQ]EODWW GHV 9HUHLQV I�U VLHEHQE�UJLVFKH /DQGHVNXQGH ������� 1U� ��� 6�
�����]LW��QDFK�./(,1������

�� &$3(6,86���������6���
�� $� 6&+(,1(5 ������� 'LH 0XQGDUW GHU 6LHEHQE�UJHU 6DFKVHQ� )RUVFKXQJHQ ]XU

GHXWVFKHQ /DQGHV� XQG 9RONVNXQGH� ���� �VHLWHQLGHQWLVFKHU 1HXGUXFN� �����
:LHVEDGHQ��0DUWLQ�6lQGLJ���6���
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1RWZHQGLJNHLW IRUGHUW ��� YRU QDFKIROJHQGHQ 'HQWDOHQ XQG 9RNDOHQ
DXIUHFKW�´�� 6FKHLQHU VLHKW LQ GHU 7LOJXQJ GDV 5HVXOWDW GHV W\SLVFK
URPDQLVFKHQ 6DW]DN]HQWV� GLH ÅhEHUZLQGXQJ GHV :RUWWRQV GXUFK GHQ
6DW]WRQ´��� &DSHVLXV ZHLVW GLHVH (UNOlUXQJ DOOHUGLQJV PLW GHP +LQZHLV DXI
GLH :LUNVDPNHLW GHU Å(LIHOHU 5HJHO´ LQ GHU :RUWIXJH ]XU�FN��� $XFK &DSHVLXV
JLEW�HLQH�DUWLNXODWLRQVSKRQHWLVFKH�(UNOlUXQJ�

6HLQHU *UXQGODJH QDFK LVW GHU �Q�$XVIDOO ]ZHLIHOORV ODXWSK\VLRORJLVFK� G�K� HU
HQWVSULQJW GHP %HVWUHEHQ QDFK .RQVRQDQWHQHUOHLFKWHUXQJ� (U WULWW QlPOLFK �EHUDOO
GRUW HLQ� ZR GLH $UWLNXODWLRQ GHV QlFKVWHQ /DXWHV DQ HLQHU DQGHUHQ 6WHOOH HUIROJW DOV
GHU GHV �Q� XQG XQWHUEOHLEW GRUW� ZR GLH $UWLNXODWLRQVVWHOOH QLFKW JHZHFKVHOW ZLUG�
=ZHLWHQV LVW HU DEHU DXFK GXUFK JUDPPDWLNDOLVFKH�.DWHJRULHQ �6LQQJHKDOWH� EHGLQJW�
(U HUIROJW QXU LQ GHQ )OH[LRQVHQGXQJHQ� LQ %LOGXQJVVLOEHQ XQG EHL ,QGHNOLQDEHOQ�
ZLUG�DEHU�YHUPLHGHQ��ZR�GDV��Q�]XP�6WDPP�HLQHV�9ROOZRUWHV�JHK|UW���

)�U GLH $XVQDKPHQ ² DOVR GLHMHQLJHQ )lOOH� LQ GHQHQ GLH Q�7LOJXQJ
UHJHOPl�LJ DXVEOHLEW� REZRKO GLH JHQDQQWH .RQWH[WEHGLQJXQJ JHJHEHQ LVW
² PDFKW &DSHVLXV HLQHUVHLWV GLDFKURQH )DNWRUHQ� DQGHUHUVHLWV� QLFKW LPPHU
EHIULHGLJHQG� HLQH ÅPRUSKRORJLVFKH $QDORJLHZLUNXQJ´ YHUDQWZRUWOLFK�
:HQQ HLQ :RUW VLFK KLVWRULVFK DXV HLQHU DXI Q � �9RNDO� ���� DXVODXWHQGHQ
)RUP HQWZLFNHOW KDEH� GDQQ ZHUGH GDV �EULJ JHEOLHEHQH $XVODXW�Q V\QFKURQ
QLFKW JHWLOJW� $OV Å$QDORJLHZLUNXQJ´ HUNlUW &DSHVLXV GLH VHOWHQH 7LOJXQJ GHV
6WDPPDXVODXWV YRQ Å9ROOZ|UWHUQ´� GLH YRQ GHQ 6SUHFKHUQ DOV 6WDPP �
'HULYDWLRQVVXIIL[ E]Z� DOV $QDORJLHELOGXQJ ]X HLQHP 'HWHUPLQDQV DXIJHIDVVW
Z�UGHQ�

&DSHVLXV¶ 0RGHOO GHU Å(LIHOHU 5HJHO´ LP 6�GVLHEHQE�UJLVFKHU 'HXWVFK OlVVW
VLFK VR ]XVSLW]HQ� 'LH $QZHQGEDUNHLW GHU Q�7LOJXQJ KlQJW YRQ
PRUSKRORJLVFKHQ (LJHQVFKDIWHQ HLQHV :RUWHV �)OHNWLHUEDUNHLW� )XQNWLRQ GHU
(QGVLOEH��XQG�YRQ�GHU�3KRQHWLN�GHV�IROJHQGHQ�$QODXWV��/DXW�EHUJDQJ��DE�

��� =XVDPPHQIDVVXQJ

'LH Q�7LOJXQJVUHJHO LP /sW]HEXHUJHVFKHQ VFKHLQW DXI OH[LNDOLVFKH XQG
ODXWOLFKH (LJHQVFKDIWHQ VRZRKO GHV ]X WLOJHQGHQ :RUWHV VHOEVW DOV DXFK GHV
)ROJHZRUWHV ]X]XJUHLIHQ� 'DV WULIIW DXFK DXI *LOOHV¶ SURVRGLVFK�
SKRQRORJLVFKHV 0RGHOO ]X� GDV PLWWHOV EHVRQGHUHU 5HJHOQ DXFK DXI
JUDPPDWLVFKH�(LQKHLWHQ�RGHU�*UXSSHQ�YRQ�/H[HPHQ�]XJUHLIW�

'LH 7LOJXQJVUHJHO EH]LHKW VLFK LP /sW]HEXHUJHVFKHQ VWHWV DXI GHQ
XQPLWWHOEDUHQ�:RUWNRQWDNW�LQQHUKDOE�HLQHU�,QWRQDWLRQVSKUDVH�

'LH 5HJHOIDVVXQJ GHU VWDDWOLFKHQ 2UWKRJUDSKLHNRPPLVVLRQ� GLH ���� XQG

�� -� 527+ ������� LQ� .RUUHVSRQGHQ]EODWW GHV 9HUHLQV I�U VLHEHQE�UJLVFKH /DQGHVNXQGH
����6�����]LW��QDFK�&$3(6,86�������+HUYRUKHEXQJ�YRQ�PLU�

�� 6&+(,1(5�������
�� &$3(6,86���������6����
�� ,EG���6����
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���� IHVWJHVFKULHEHQ ZXUGH� JLEW GLH NRPSOL]LHUWHQ $XVQDKPHQ QLFKW DQ�
HUJlQ]W DEHU �SUlVNULSWLY�� GDVV EHL (LQVLOEHUQ QXU GDQQ GLH 7LOJXQJ
DXVJHI�KUW ZHUGHQ VROO� ZHQQ GDV :RUW HUNHQQEDU EOHLEW��� ,P YRQ GHU
.RPPLVVLRQ EHDXIWUDJWHQ Å7H[WH FRRUGLQp´� GHU DOV (UOlXWHUXQJ ]XP
*HVHW]HVWH[W HUVFKHLQHQ VROO� ZHUGHQ ZHLWHUH (LQVFKUlQNXQJHQ
YRUJHVFKODJHQ� %HL (LJHQQDPHQ� DP (QGH YRQ 9HUV]HLOHQ XQG LQ
hEHUVFKULIWHQ�VROOWH�DXI�GLH�Q�7LOJXQJ�YHU]LFKWHW�ZHUGHQ���

:lKUHQG GLH 7LOJXQJ LQ GHQ 1DFKEDUOlQGHUQ RIIHQEDU JHVFKZXQGHQ LVW� JLEW
HV $Q]HLFKHQ GDI�U� GDVV VLH LQ /� ² DXFK DOV DEJUHQ]HQGHV 0HUNPDO HLQHU
NOHLQHQ HXURSlLVFKHQ 6SUDFKH ² DXI GHP EHVWHQ :HJ LVW� VLFK V\VWHPDWLVFK
DXI�DOOH��Q�:|UWHU�DXV]XGHKQHQ��DXFK�DXI�GLH�KLHU�XQWHUVXFKWHQ�$XVQDKPHQ�
'LHV VFKHLQHQ *LOOHV¶ 'DWHQ �EHU GLH 7LOJXQJ YRU )XQNWLRQVZ|UWHUQ PLW �]��
$QODXW ]X EHOHJHQ� 7H[WH HLQLJHU /X[HPEXUJHU -RXUQDOLVWHQ ]HLJHQ GLH
V\VWHPDWLVFKH�7LOJXQJ�DXFK�YRQ��RXQ���RQ���XQ���

�� $55È7e�0,1,67e5,(/���������6�����
�� )��6&+$1(1�	�-��/8//,1*��������7H[WH�FRRUGLQp��XQYHU|IIHQWOLFKW���6��
�� 1DFK�P�QGOLFKHP�+LQZHLV�YRQ�-��/8//,1*
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� 0HWKRGLVFK�WHFKQLVFKH�$VSHNWH�GHU
&RUSXVDQDO\VH

��� &RUSRUD�LQ�GHU�6SUDFKZLVVHQVFKDIW

8QWHU GHP %HJULII Ä&RUSXV¶ ZLUG LQ GHU 6SUDFKZLVVHQVFKDIW HLQH ÅHQGOLFKH
0HQJH YRQ NRQNUHWHQ VSUDFKOLFKHQ bX�HUXQJHQ ��� DOV HPSLULVFKH *UXQGODJH
I�U VSUDFKZLVVHQVFKDIWOLFKH 8QWHUVXFKXQJHQ´ YHUVWDQGHQ��� 6HLW GHQ ����HU
-DKUHQ� DOV GLH $UEHLW DP PDVFKLQHQOHVEDUHQ %URZQ�&RUSXV DXIJHQRPPHQ
ZXUGH� KDW VLFK GHU %HJULII ]XQHKPHQG DXI PDVFKLQHOO YHUDUEHLWEDUH &RUSRUD
YHUHQJW���

(LQ &RUSXV VSLHJHOW GLH 6SUDFKH LQ LKUHU NRQNUHWHQ 9HUZHQGXQJ� LVW DOVR
$XVGUXFN GHU 3HUIRUPDQ] LQ GHU YRQ &KRPVN\ HLQJHI�KUWHQ 'LFKRWRPLH� 'DV
VFK�W]W HLQHUVHLWV GLH FRUSXVOLQJXLVWLVFKH 6SUDFKEHWUDFKWXQJ GDYRU�
DXIJUXQG XQUHDOLVWLVFKHU *HZLFKWXQJHQ RGHU hEHULGHDOLVLHUXQJHQ ZLFKWLJH
XQG DXIVFKOXVVUHLFKH 3KlQRPHQH DXV]XEOHQGHQ� ,PPHUKLQ LVW QLFKW
DXV]XVFKOLH�HQ� GDVV VLFK YHUPHLQWOLFKH )HKOHU GHU 6SUHFKHU DOV
V\VWHPDWLVFKH� MHGRFK YRQ GHU LGHDOLVLHUWHQ� SUlVNULSWLY JHSUlJWHQ
*UDPPDWLN QLFKW HUIDVVWH 5HJHOKDIWLJNHLWHQ KHUDXVVWHOOHQ���

%HUJHQKROW]�0XJGDQ VSUHFKHQ YRP ÅKHLOVDPHQ =ZDQJ´ ]XU %HVFKlIWLJXQJ
PLW�ÅXQOLHEVDPHQ�%HLVSLHOHQ´����

$QGHUHUVHLWV PXVV GLH &RUSXVOLQJXLVWLN VLFK PLW GHQ LQGLYLGXHOOHQ
)HKOOHLVWXQJHQ GHU 6SUHFKHU DEILQGHQ� MHQHQ ÅJUDPPDWLFDOO\ LUUHOHYDQW
FRQGLWLRQV DV PHPRU\ OLPLWDWLRQV� GLVWUDFWLRQV� VKLIWV RI DWWHQWLRQ DQG
LQWHUHVW� DQG HUURUV �UDQGRP RU FKDUDFWHULVWLF�´� GLH &KRPVN\ DXVGU�FNOLFK
DXV�GHU�%HWUDFKWXQJ�GXUFK�GLH�WKHRUHWLVFKH�/LQJXLVWLN�DXVQLPPW���

'DV &RUSXV LVW I�U GLH /LQJXLVWLN QLFKW� ZLH *DUVLGH 	 DO� DXVI�KUHQ� ZDV GLH
D[LRPDWLVFKH :LVVHQVEDVLV I�U GLH ., LVW� HV JHVWDWWHW NHLQH ,QIHUHQ]HQ�
VRQGHUQ OHGLJOLFK +lXILJNHLWV� E]Z� :DKUVFKHLQOLFKNHLWVDXVVDJHQ� 'LH

�� %8660$11���������6WLFKZRUW�Ä&RUSXV¶
�� *� /((&+ ������� ,QWURGXFLQJ FRUSXV DQQRWDWLRQ� LQ 5� *DUVLGH� *� /HHFK�$� 0F(QHU\

�+UVJ����&RUSXV�$QQRWDWLRQ��/RQGRQ��$GGLVRQ�:HVOH\�/RQJPDQ���6��
�� *� 6$03621 ������� 3UREDELOLVWLF PRGHOV RI DQDO\VLV� LQ 5� *DUVLGH� *� /HHFK� *�

6DPSVRQ��+UVJ����7KH�FRPSXWDWLRQDO�DQDO\VLV�RI�(QJOLVK��/RQGRQ��/RQJPDQ���6������
�� +� %(5*(1+2/7= 	 -� 08*'$1 ������� .RUSXVSUREOHPDWLN LQ GHU &RPSXWHUOLQJXLVWLN�

.RQVWUXNWLRQVSULQ]LSLHQ XQG 5HSUlVHQWDWLYLWlW� LQ ,� %iWRUL� :� /HQGHUV� :� 3XWVFKNH
�+UVJ����&RPSXWDWLRQDO�/LQJXLVWLFV��%HUOLQ��'H�*UX\WHU���6����

�� 1� &+206.< ������� $VSHFWV RI WKH WKHRU\ RI V\QWD[ �&DPEULGJH� 0DVV�� 0� ,� 7� 3UHVV��
6��
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EHVRQGHUH 6WlUNH GHU FRUSXVOLQJXLVWLVFKHQ 0HWKRGH OLHJW LQ LKUHU JUR�HQ
5REXVWKHLW ² GHU )lKLJNHLW� EHOLHELJHQ 7H[W ]X YHUDUEHLWHQ� =XJOHLFK QLPPW
VLH�DEHU�VWHWV�HLQ�JHZLVVHV�)HKOHUULVLNR�LQ�.DXI����

/LQJXLVWLVFKH�&RUSRUD�XQWHUVFKHLGHQ�VLFK�KLQVLFKWOLFK�

� GHU�9LHOIDOW��GLYHUVLW\��GHU�LQ�VLH�DXIJHQRPPHQHQ�7H[WVRUWHQ���*HQUHV�
6WLOHEHQHQ��$XWRUHQ�XQG�(SRFKHQ�

� GHV�8PIDQJV�DQ�DQQRWLHUWHQ�OLQJXLVWLVFKHQ�%HVFKUHLEXQJVHEHQ�
� GHU�'LIIHUHQ]LHUWKHLW��JUDQXODULW\��GLHVHU�$QQRWDWLRQ���

6R ZXUGHQ LQ GDV %URZQ�&RUSXV 6WLFKSUREHQ DXV ��� 7H[WHQ XQG ��
YHUVFKLHGHQHQ *HQUHV GHU 7H[WVRUWH ÅJHGUXFNWH 3URVD´ DXIJHQRPPHQ� GLH
���� EHJRQQHQH� KDOEDXWRPDWLVFKH $QQRWDWLRQ JDOW PRUSKRORJLVFKHQ
:RUWNDWHJRULHQ�XQG�/HPPDWD�����:RUWNDWHJRULHQ�ZXUGHQ�XQWHUVFKLHGHQ���

(LQ DNWXHOOHV� LP 9HUJOHLFK PLW GHP %URZQ�&RUSXV EHVRQGHUV XPIDQJUHLFKHV
&RUSXV LVW GDV %ULWLVK 1DWLRQDO &RUSXV �%1&� PLW 6WLFKSUREHQ DXV �EHU � ���
7H[WHQ �GDYRQ ��� 6SUHFKVSUDFKH�� GLH LQ HWZD ��� .DWHJRULHQ �*HQUH�
)RUP GHU 9HU|IIHQWOLFKXQJ� GHPRJUDSKLVFKH $QJDEHQ ]X $XWRU RGHU
=LHOSXEOLNXP X�D�� HLQJHWHLOW ZXUGHQ� 'DV %1& ZLUG PLW GHP
SUREDELOLVWLVFKHQ�&/$:6�7DJJHU�����:RUWNDWHJRULHQ��DQQRWLHUW���

:HLWHUH 7\SHQ YRQ &RUSRUD VLQG GLDFKURQH &RUSRUD ZLH GDV &HQWXU\�RI�
3URVH�&RUSXV GHU &OHYHODQG 6WDWH 8QLYHUVLW\ RGHU GLH VHLW ���� HQWVWDQGHQHQ
SDUDOOHOHQ� PHKUVSUDFKLJHQ &RUSRUD� HWZD (XURWUD (7������� 0XOWH[W RGHU
&UDWHU���

��� 7H[WDXVZDKO

����� 9RU�EHUOHJXQJHQ

)�U GLH =XVDPPHQVWHOOXQJ HLQHV &RUSXV P�VVHQ TXDOLWDWLYH XQG TXDQWLWDWLYH
(QWVFKHLGXQJHQ�JHWURIIHQ�ZHUGHQ�

� :HOFKH�7H[WVRUWHQ�VROOHQ�UHSUlVHQWLHUW�VHLQ"�
� :LH�ODQJ�VROO�GHU�=HLWUDXP�VHLQ��DXV�GHP�GLH�7H[WH�VWDPPHQ"�
� :LH�YLHOH�7H[WH�VLQG�HUIRUGHUOLFK"�
� :HOFKH�/lQJH�RGHU�0LQGHVWOlQJH�VROO�GHU�HLQ]HOQH�7H[WDXVVFKQLWW�E]Z�
7H[W�KDEHQ"

�� *� /((&+ ������� *HQHUDO LQWURGXFWLRQ� LQ 5� *DUVLGH� *� /HHFK� *� 6DPSVRQ �+UVJ��� 7KH
FRPSXWDWLRQDO�DQDO\VLV�RI�(QJOLVK��/RQGRQ��/RQJPDQ���6��

�� �*��/((&+���������6�����
�� *��/((&+���������6����XQG����������6��
�� %1&���������&RPSRVLWLRQ�RI�WKH�%1&��,QWHUQHW��KWWS���LQIR�R[�DF�XN�EQF�ZKDW�EDODQFH�KWPO
�� 7� 0F(1(5<� -�0� /$1*e� 0� 2$.(6� -� 9e521,6 ������� 7KH H[SORLWDWLRQ RI

PXOWLOLQJXDO�DQQRWDWHG�FRUSRUD�IRU�WHUP�H[WUDFWLRQ��LQ�*DUVLGH�	�DO���6����
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'LHVH (QWVFKHLGXQJHQ VLQG YRQ WKHRUHWLVFKHQ 9RUDQQDKPHQ DEKlQJLJ� 'DV
=LHO MHGHU FRUSXVOLQJXLVWLVFKHQ 8QWHUVXFKXQJ LVW QDFK (QJZDOO�� ÅD
WKHRUHWLFDO FRQFHSWXDOL]DWLRQ RI WKH ODQJXDJH V\VWHP� WKH ODQJXH´� 'LH
WKHRUHWLVFKH�%HJULIIVELOGXQJ�VHW]W�MHGRFK�9RUDQQDKPHQ�YRUDXV��GLH�LKUHUVHLWV
GLH =XVDPPHQVWHOOXQJ GHV VSUDFKOLFKHQ 'DWHQPDWHULDOV EHVWLPPHQ�
:HOFKHQ (LQIOXVV KDEHQ GLDFKURQH 9HUlQGHUXQJHQ DXI GLH ODQJXH" :HOFKH
bX�HUXQJVVLWXDWLRQHQ XQG 7H[WVRUWHQ VLQG ]X XQWHUVFKHLGHQ" 6SLHOHQ
UHJLRQDOH�RGHU�GHPRJUDSKLVFKH�)DNWRUHQ�HLQH�5ROOH"

(LQH ZHLWHUHV ZLFKWLJHV .ULWHULXP I�U GLH JHQDQQWHQ (QWVFKHLGXQJHQ ELOGHW
GDV PLW HLQHP &RUSXV YHUEXQGHQH )RUVFKXQJVLQWHUHVVH� -H QDFKGHP� DXI
ZHOFKHQ OLQJXLVWLVFKHQ %HVFKUHLEXQJVHEHQHQ GLH %HREDFKWXQJHQ
LQWHUSUHWLHUW ZHUGHQ VROOHQ� NDQQ HLQH V\QFKURQH� GDEHL EUHLW �EHU
YHUVFKLHGHQH 7H[WNDWHJRULHQ JHIlFKHUWH $XVZDKO HEHQVR VLQQYROO VHLQ ZLH
HLQH GLDFKURQH� GLH MHGRFK DXI HLQLJH ZHQLJH .DWHJRULHQ EHVFKUlQNW EOHLEW�
-H QDFKGHP� RE GHU 8QWHUVXFKXQJVJHJHQVWDQG HLQ ZHLW YHUEUHLWHWHV� OHLFKW
]X EHOHJHQGHV 3KlQRPHQ GDUVWHOOW RGHU HLQHV� GDV QXU LQ ZHQLJHQ 7H[WHQ
�EHUKDXSW�DXIWULWW��VFKZDQNW�GLH�=DKO�XQG�/lQJH�GHU�HUIRUGHUOLFKHQ�7H[WH�

8P GLH $XVJHZRJHQKHLW GHV &RUSXV EH]�JOLFK HLQ]HOQHU 7H[WH XQG $XWRUHQ
]X VLFKHUQ� LVW HV �EOLFK� JOHLFK JUR�H 6WLFKSUREHQ GHU HLQ]HOQHQ 7H[WH ]X
HUKHEHQ� LQGHP PDQ HWZD HLQH IHVWH $Q]DKO YRQ :|UWHUQ YRP %HJLQQ XQG
YRP (QGH MHGHV 7H[WHV HQWQLPPW� (LQH $OWHUQDWLYH ]X 6WLFKSUREHQ IHVWHU
*U|�H EHVWHKW GDULQ� GLH 0HVVZHUWH EH]�JOLFK GHU XQWHUVFKLHGOLFK JUR�HQ
6WLFKSUREHQ ]X QRUPLHUHQ� 'D YLHOH 7H[WHLJHQVFKDIWHQ QLFKW OLQHDU �EHU GHQ
7H[W YHUWHLOW VLQG� ZLUIW GLH 1RUPLHUXQJ MHGRFK HLQH 5HLKH XQJHO|VWHU )UDJHQ
DXI���

(QJZDOO EHVFKUHLEW GLH 7H[WDXVZDKO DOV HLQHQ 3UR]HVV GHU VFKULWWZHLVHQ
9HUIHLQHUXQJ DXI GDV YRP )RUVFKXQJVLQWHUHVVH GHILQLHUWH =LHO KLQ� %LEHU��

VLHKW VLH DOV 7HLO HLQHV VWlQGLJHQ (QWZXUIV� XQG 5HYLVLRQVSUR]HVVHV� GHP HLQ
&RUSXV XQWHU]RJHQ ZHUGHQ VROOWH �YJO� ��� XQWHQ�� *UXQGVlW]OLFK LVW HV
ZLFKWLJ� GLH 7H[WDXVZDKO P|JOLFKVW JHQDX DXI]XVFKO�VVHOQ� XP GLH
5HSOL]LHUEDUNHLW GHU ([SHULPHQWH XQG GLH LQWHUVXEMHNWLYH ,QWHUSUHWLHUEDUNHLW
GHU (UJHEQLVVH ]X VLFKHUQ� (UVW GXUFK JHQDXH 6SH]LILNDWLRQ GHU 0HUNPDOH GHU
HLQ]HOQHQ 7H[WH ODVVHQ VLFK Å8QWHUSRSXODWLRQHQ´ ELOGHQ� XP VLH ]�%� HLQHU
YHUJOHLFKHQGHQ�8QWHUVXFKXQJ�]X�XQWHU]LHKHQ���

�� *� (1*:$// ������� 1RW FKDQFH EXW FKRLFH� &ULWHULD LQ FRUSXV FUHDWLRQ� LQ %�7� $WNLQV
	�$��=DPSROOL��&RPSXWDWLRQDO�DSSURDFKHV�WR�WKH�OH[LFRQ��2[IRUG��8QLYHUVLW\�3UHVV���6���

�� 9JO� .g+/(5 	 *$//( ������� '\QDPLVFKH (LJHQVFKDIWHQ YRQ 7H[WPD�HQ� LQ +�3� 3�W] 	
-� +DOOHU �+UVJ��� 6SUDFKWHFKQRORJLH� 0HWKRGHQ� :HUN]HXJH� 3HUVSHNWLYHQ� 6SUDFKH XQG
&RPSXWHU�����+LOGHVKHLP��2OPV���6�����

�� '� %,%(5 ������� 5HSUHVHQWDWLYHQHVV LQ FRUSXV GHVLJQ� -RXUQDO RI OLWHUDU\ DQG OLQJXLVWLF
FRPSXWLQJ��������6��������

�� (1*:$//���������6���
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����� 7H[WDXVZDKO�LP�5DKPHQ�GLHVHU�$UEHLW

'DV /X[WH[W�&RUSXV LVW HLQH 7H[WVDPPOXQJ� GLH DP VWDDWOLFKHQ ,QVWLWXW *UDQG
'XFDO ² 6HFWLRQ GH /LQJXLVWLTXH HW 2QRPDVWLTXH �,'*�/(2� I�U GLH
OH[LNRJUDSKLVFKH $UEHLW ]XVDPPHQJHWUDJHQ ZXUGH �GDV ,QVWLWXW DUEHLWHW
GHU]HLW DQ HLQHU 1HXIDVVXQJ GHV /:%�� (V HQWKlOW VRZRKO VFKULIWOLFKH DOV
DXFK WUDQVNULELHUWH P�QGOLFKH 7H[WH� VRZRKO OLWHUDULVFKH 6SUDFKH DOV DXFK
6SRQWDQlX�HUXQJHQ� 'LH $XIJOLHGHUXQJ�� QDFK 7H[WVRUWHQ XQG 7RNHQV ]HLJW
7DEHOOH���

7DEHOOH����*OLHGHUXQJ�GHV�&RUSXV�QDFK�7H[WVRUWHQ�
7H[WVRUWH 7H[WH 7RNHQV
)HUQVHKUHSRUWDJHQ ¬� ¬����� ���
3DUODPHQWVSURWRNROOH ¬���� ¬����� ���
/LWHUDWXU ¬���� ¬����� ���
*HVDPW ¬�� �� ��� ���

$XV�UHFKWOLFKHQ�*U�QGHQ�NRQQWH�LFK�GDV�&RUSXV�QLFKW�DOV�*DQ]HV�DQDO\VLHUHQ�
VRQGHUQ PXVVWH HLQ 6XEFRUSXV PLW GHQ I�U GLHVH $UEHLW UHOHYDQWHQ 7RNHQV
ELOGHQ� 'DEHL ZXUGHQ YRUDXVVLFKWOLFK LUUHOHYDQWH 7RNHQV �EHUVSUXQJHQ� DEHU
DOV�ODXIHQGH�7RNHQV�JH]lKOW��YJO��KLHU]X�$EVFKQLWW�������XQWHQ��

1DFK KHXWLJHQ 0D�VWlEHQ LVW GDV /X[WH[W�&RUSXV HLQ NOHLQHV &RUSXV�
'HQQRFK KDEH LFK ² EHVRQGHUV LP +LQEOLFN DXI GLH (UZHLWHUEDUNHLW GHU
$UEHLWVXPJHEXQJ I�U ([SHULPHQWH DQ JU|�HUHQ &RUSRUD ² EHL GHU
(QWZLFNOXQJ GHU &RUSXVZHUN]HXJH GLH 6SH]LILNDWLRQ YRQ 6XESRSXODWLRQHQ
XQG�GLH�(QWQDKPH�YRQ�6WLFKSUREHQ�IHVWHU�*U|�H�YRUJHVHKHQ�

-HGHU 7H[W LP &RUSXV HUKLHOW HLQHQ 9RUVSDQQ PLW (QWVWHKXQJVMDKU�
8UVSUXQJVGDWHL�XQG�$XWRU��7DEHOOH����

'LH HLQ]HOQHQ &RUSXV�7H[WH VLQG DOV ,'�'DWHQVDW] LQ HLQHU &RUSXV�,QGH[GDWHL
�HIF�LG[� YHU]HLFKQHW� GLH QDFK )HUWLJVWHOOXQJ XQG QDFK MHGHU bQGHUXQJ
RGHU�(UZHLWHUXQJ�GHV�&RUSXV�JHQHULHUW�ZLUG�

'HU�&RUSXV]XJULII�HUIROJW�HLQKHLWOLFK��EHU�GDV�KLHUI�U�HQWZLFNHOWH�3HUO�0RGXO�
HLIHO([WUDFW� (LQH &RUSXV�$XVZDKOGDWHL �HIF�VHO� JLEW DQ� ZHOFKH
7H[WH XQG 7H[WDXVVFKQLWWH I�U GDV MHZHLOLJH ([SHULPHQW VLFKWEDU VHLQ VROOHQ�
8P 7H[WH DXV]XZlKOHQ� �EHUQLPPW GHU ([SHULPHQWDWRU GLH HQWVSUHFKHQGHQ
,'�'DWHQVlW]H�DXV�GHU�,QGH[GDWHL�LQ�GLH�$XVZDKOGDWHL�

�� 'HU *HVDPWXPIDQJ GHV /X[WH[W�&RUSXV EHWUlJW FD� ��� 0LOOLRQHQ :RUWIRUPHQ� GLH
&RUSXV]XVDPPHQVWHOOXQJ ZDU MHGRFK ]XP =HLWSXQNW GLHVHU $UEHLW QRFK QLFKW DEJH�
VFKORVVHQ�

�� 'LH 3DUODPHQWVSURWRNROOH �3URWRFROHV GH OD &KDPEUH GHV 'pSXWpV� XPIDVVHQ MHZHLOV
PHKUHUH�(LQ]HOVLW]XQJHQ��GLH�KLHU�QLFKW�DOV�(LQ]HOWH[WH�DXVJHZLHVHQ�VLQG�

�� ���GHU�7H[WH�DXV�GHP�/X[WH[W�%HVWDQG�VRZLH�HLQ�ZHLWHUHU��YJO��$QKDQJ��



�� 0(7+2',6&+�7(&+1,6&+(�$63(.7(�'(5�&25386$1$/<6( ��

'DU�EHUKLQDXV NDQQ PLWWHOV GHU RSWLRQDOHQ 6FKO�VVHOZ|UWHU VDPSOLQJ XQG
VSUHDG HLQH 6WLFKSUREH �LQ 7RNHQV� XQG HLQH 9HUWHLOXQJ GLHVHU 6WLFKSUREH
DXI GHQ MHZHLOLJHQ 7H[W �$Q]DKO GHU 8QWHUWHLOXQJHQ� JHZlKOW ZHUGHQ� -HGH
6WLFKSUREH ZLUG ELV ]XP QlFKVWHUUHLFKEDUHQ 6DW]HQGH YHUOlQJHUW� LKUH *U|�H
LVW DOVR JU|�HU RGHU JOHLFK GHP EHL VDPSOLQJ DQJHJHEHQHQ :HUW� 0LW
VDPSOLQJ  ����� VSUHDG  � ZHUGHQ VR EHLVSLHOVZHLVH DXV MHGHP 7H[W
FD� � ��� 7RNHQV HQWQRPPHQ� GDYRQ MH HLQ 'ULWWHO DP 7H[WDQIDQJ� LQ GHU
0LWWH�XQG�DP�(QGH�

'DV LQ 7DEHOOH � GDUJHVWHOOWH %HLVSLHO ]HLJW� ZLH DXI GLHVH :HLVH HLQ
6XEFRUSXV PLW MH �� ��� ODXIHQGHQ :RUWIRUPHQ DXV GHQ *HQUHV Å/LWHUDWXU´
XQG�Å5DGLRGLVNXVVLRQ´�DXVJHZlKOW�ZLUG�

7DEHOOH����7H[WYRUVSlQQH�I�U�HLQHQ�OLWHUDULVFKHQ��OLW��XQG�HLQHQ�3DUODPHQWVWH[W��SRO���
'DV�7H[WJHQUH�LVW�LP�'DWHLQDPHQ�NRGLHUW�
�ILOH�QDPH OLW�KRVFK�.DOH.DIIL�HGLWH��GRF! ��/X[WH[W�'DWHLQDPH
�ILOH�ZRUGFRXQW �����! ��7RNHQV
�ILOH�\HDU ����! ��(QWVWHKXQJVGDWXP
�ILOH�DXWKRU -KHPS�+RVFKHLW! ��$XWRU
�ILOH�QDPH SRO�FK���9,�����6�����������GRF!
�ILOH�ZRUGFRXQW �����!
�ILOH�\HDU ���������!

7DEHOOH����&RUSXV�$XVZDKOGDWHL�PLW�]ZHL�*HQUHV�XQG�MH�]ZHL�7H[WHQ���

��6HOHFWLRQ�IURP�,QGH[
���7H[W�1R!��)LUVW�/LQH!��)LOHQDPH!��:RUGV�LQ�7H[W!��7RNHQV�

6DPSOHG!��3XEOLFDWLRQ�'DWH!��$XWKRU!
��2QO\�ILUVW�FROXPQ�FRPSXOVRU\
�����/LWHUDWXU�����
��������(�OLW�3LFD�+RVFK������������������-KHPS�+RVFKHLW
��������(�OLW�.UpLZpQNHO�%UD������������������-RV\�%UDXQ
�����57/�6HQGXQJ��'H�1RO�RS�GH�.DSS�
����������3�OF�1RO���������������XQEHNDQQW�NHLQ
����������3�OF�1RO���������������XQEHNDQQW�NHLQ
��2SWLRQDO�NH\V�
��6DPSOLQJ� ��ZRUGV�WR�VDPSOH�IURP�HDFK�WH[W!
��6SUHDG� ��VOLFHV�RI�VDPSOH�WR�VSUHDG�RYHU�HDFK�WH[W!
VDPSOLQJ� ������
VSUHDG� ��

��� .RGLHUXQJ

'LH 2UWKRJUDSKLH ² XQG LKUH .RGLHUXQJ I�U GHQ 5HFKQHU ² UHSUlVHQWLHUW GHQ
JHVFKULHEHQHQ 7H[W� ZlKUHQG GLH $QQRWDWLRQ HLQH �EHU GHQ 7H[W

�� 'DV )HOG Å7RNHQV VDPSOHG´ LP ,'�'DWHQVDW] JLEW GLH =DKO GHU 7RNHQV DXI �9RNDO RGHU
�9RNDO�Q�DQ��DOVR�GLH�=DKO�GHU�P|JOLFKHQ�%HOHJH�I�U�GLH�Q�7LOJXQJ�
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KLQDXVUHLFKHQGH��OLQJXLVWLVFKH�,QWHUSUHWDWLRQ�GDUVWHOOW�

%HL GHU �PDQXHOOHQ RGHU DXWRPDWLVFKHQ� 8PNRGLHUXQJ VFKULIWOLFKHU 7H[WH
VROOWH P|JOLFKVW YLHO ,QIRUPDWLRQ DXV GHP 7\SRVNULSW HUKDOWHQ EOHLEHQ�
1HEHQ GHU 2UWKRJUDSKLH EHVRQGHUV DXFK GLH 7\SRJUDSKLH� GLH ZLFKWLJH
6FKO�VVHO�]XU�7H[WVWUXNWXU�OLHIHUQ�NDQQ�

$OOHUGLQJV JLEW HV VFKRQ DXI GHU RUWKRJUDSKLVFKHQ (EHQH PHKUGHXWLJH
=HLFKHQ� GLH QLFKW QXU NRGLHUW� VRQGHUQ DXFK �LQWHUSUHWLHUHQG� DQQRWLHUW
ZHUGHQ�P�VVHQ��*HRIIUH\�/HHFK���QHQQW�KLHU

� HLQIDFKH�XQG�GRSSHOWH�$QI�KUXQJV]HLFKHQ�
� *UR�VFKUHLEXQJ�DP�6DW]DQIDQJ�
� 3XQNW��$EN�U]XQJ��6DW]HQGH��2UGLQDO]DKOHQ�XVZ����XQG
� .XUVLYVWHOOXQJ��=LWDW��(PSKDVH��X�D���

*UXQGVDW] MHGHU .RGLHUXQJ XQG $QQRWDWLRQ VROOWH VHLQ� GDVV GDV 5RKFRUSXV
MHGHU]HLW�UHNRQVWUXLHUEDU�EOHLEW���

'HU %HJULII Ä0DUNXS¶ ZLUG I�U GDV 8PNRGLHUHQ� EHVRQGHUV DEHU I�U GDV
(LQI�JHQ YRQ 7H[WVWUXNWXU� XQG W\SRJUDSKLVFKHU ,QIRUPDWLRQ LQ HLQHQ
HOHNWURQLVFKHQ�7H[W�EHQXW]W�

����� /2%�RUWKRJUDSKLF�FRGLQJ�VFKHPH

'LH 0DUNXS�.RQYHQWLRQ GHV /2%�&RUSXV XQWHUVFKHLGHW ]ZLVFKHQ
%H]HLFKQHUQ �GHVLJQDWRUV� XQG 0DUNHQ �PDUNHUV�� %H]HLFKQHU VLQG HLQGHXWLJH
=HLFKHQIROJHQ� GLH HLQ =HLFKHQ DXV GHU 7H[WYRUODJH UHSUlVHQWLHUHQ� GDV VLFK
QLFKW LP ���%LW�� =HLFKHQYRUUDW GHV &RUSXV GDUVWHOOHQ OlVVW� 0DUNHQ WUDJHQ
]XVlW]OLFKH ,QIRUPDWLRQ �EHU YRUKHUJHKHQGH RGHU IROJHQGH 6\PEROH� 6R
VWHKW GHU %H]HLFKQHU 
"�� I�U GDV PDWKHPDWLVFKH :XU]HO�6\PERO� GLH 0DUNH
� PRGLIL]LHUW HLQHQ YRUKHUJHKHQGHQ 9RNDO ]X 9RNDO�8PODXW�7UHPD� GLH
0DUNH�
��NRGLHUW�GLH�7H[WDXV]HLFKQXQJ�ÅNXUVLY´�I�U�GHQ�IROJHQGHQ�7H[W�

'DV /2%�&RUSXV ZXUGH YROOVWlQGLJ PDQXHOO HUIDVVW� 'DEHL ZXUGHQ EHUHLWV
YHUVFKLHGHQH 0HKUGHXWLJNHLWHQ GHU RUWKRJUDSKLVFKHQ )RUP DXIJHO|VW
�7DEHOOH����

7DEHOOH����.RGLHUXQJ�RUWKRJUDILVFK�PHKUGHXWLJHU�=HLFKHQ�LP�/2%�&RUSXV�
2UWKRJUDSKLH �%HGHXWXQJVDOWHUQDWLYHQ�XQG�.RGLHUXQJ��∅∅� �QLFKW�PDUNLHUW�
*UR�VFKUHLEXQJ A�$P�6DW]DQIDQJ ∅ VRQVW��]�%��(LJHQQDPH�
3XQNW ?�HWF��$EN�U]XQJ ∅ 6DW]HQGH
$SRVWURSK 

�|IIQHQGHV�


�VFKOLHV�

VHQGHV�$QI�KUXQJV]HLFKHQ
∅ $SRVWURSK�LQ�NRQWUDKLHUWHQ
)RUPHQ

$QI�KUXQJV]HLFKHQ 
��|IIQHQG��

��VFKOLH�HQG
7UHQQVWULFK 
��*HGDQNHQVWULFK ∅ 7UHQQVWULFK�RGHU�0LQXV

�� *��/((&+���������6���
�� *��/((&+���������6��
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,P &RUSXV ZLUG MHGHV :RUW ² YRQ /HHU]HLFKHQ EHJUHQ]WH =HLFKHQNHWWHQ� DXFK
GLH 6DW]]HLFKHQ ZHUGHQ DOV Å:|UWHU´ EHKDQGHOW ² LQ HLQHU HLJHQHQ =HLOH
GDUJHVWHOOW���

����� 7H[W�HQFRGLQJ�LQLWLDWLYH��7(,�

'LH Å7H[W HQFRGLQJ LQLWLDWLYH´� ���� YRQ HLQ]HOQHQ :LVVHQVFKDIWOHUQ XQG
,QVWLWXWLRQHQ DXV GHP $UEHLWVIHOG 7H[WDUFKLYLHUXQJ�&RUSXVOLQJXLVWLN LQV
/HEHQ JHUXIHQ� KDW HLQHQ IOH[LEOHQ 6WDQGDUG I�U GLH .RGLHUXQJ XQG
$QQRWDWLRQ YRQ 7H[WHQ XQG I�U LKUHQ HOHNWURQLVFKHQ $XVWDXVFK GHILQLHUW� ,P
.HUQ ]LHOW GLH 7(, DXI HLQH HLQKHLWOLFKH 'DUVWHOOXQJ YRQ 7H[WLQKDOW XQG
7H[WVWUXNWXU��� 'HQ =HLFKHQYRUUDW I�U GLH .RGLHUXQJ GHILQLHUW ,62 ��� �HLQ ��
%LW�$OSKDEHW�� GLH I�U GDV 0DUNXS GHILQLHUWHQ $XVGU�FNH VLQG (OHPHQWH GHU
0HWDVSUDFKH�6*0/���

7(, GHILQLHUW HLQH *UXQGPHQJH �FRUH VHW� YRQ 7H[WHLJHQVFKDIWHQ� GLH LQ MHGHU
'DUVWHOOXQJVIRUP HLQHV 7H[WHV YRUOLHJHQ� 'LH EHWUHIIHQGHQ .RGLHUXQJHQ XQG
$QQRWDWLRQHQ VLQG I�U 7(,�NRGLHUWH 7H[WH REOLJDWRULVFK� VROOWHQ DOVR DQ MHGHP
7H[W YRUJHQRPPHQ ZHUGHQ� 'DU�EHU KLQDXV VLQG ]DKOUHLFKH ZHLWHUH
%HVFKUHLEXQJVP|JOLFKNHLWHQ YRUJHVHKHQ� GLH VLFK LQ LKUHU )XQNWLRQ WHLOZHLVH
�EHUVFKQHLGHQ� 'LHVHU 7HLO GHU 0DUNXS�6SUDFKH LVW HUZHLWHUEDU� ,QVJHVDPW
GHILQLHUW GLH DNWXHOO YHU|IIHQWOLFKWH )DVVXQJ HWZD ��� YHUVFKLHGHQH 0DUNXS�
7DJV���

=XU *UXQGPHQJH �FRUH� JHK|UW GLH 0DUNLHUXQJ YRQ $EVlW]HQ� VRZLH DXI
6DW]HEHQH GLH $XV]HLFKQXQJ YRQ +HUYRUKHEXQJHQ� IUHPGVSUDFKLJHQ
3DVVDJHQ� (UOlXWHUXQJHQ XQG ]LWLHUWHQ �LQ $QI�KUXQJV]HLFKHQ
HLQJHVFKORVVHQHQ� 3DVVDJHQ LQ LKUHQ YHUVFKLHGHQHQ WH[WIXQNWLRQDOHQ
/HVDUWHQ� 0DUNLHUW ZHUGHQ 1DPHQ� =DKOHQ� 'DWHQ� $EN�U]XQJHQ XQG
$GUHVVHQ��*HGLFKW]HLOHQ�XQG�GUDPDWLVFKH�'LDORJH�

)�U =HLFKHQ� GLH LP =HLFKHQYRUUDW QLFKW ]XU 9HUI�JXQJ VWHKHQ� ZHUGHQ
%H]HLFKQHU QDFK ,62 ��� YHUZHQGHW� $XFK PHKUGHXWLJH 6DW]]HLFKHQ ZHUGHQ
PLW +LOIH HLQGHXWLJHU %H]HLFKQHU NRGLHUW� 'LH hEHUVLFKW LQ 7DEHOOH ��� ]HLJW
EHLVSLHOKDIW GLH GHILQLHUWHQ /HVDUWHQ GHU =HLFKHQ ��¶ XQG ��¶ XQG LKUH
.RGLHUXQJ�

�� %� %227+ ������� 7H[W LQSXW DQG SUH�SURFHVVLQJ� 'HDOLQJ ZLWK WKH RUWKRJUDSKLF IRUP RI
WH[W��LQ��*DUVLGH�	�DO��6�������

�� &�0�63(5%(5*�0F48((1 	 /�%851$5' �+UVJ�� ������� 7(, JXLGHOLQHV IRU HOHFWURQLF
7H[W HQFRGLQJ DQG LQWHUFKDQJH �3�� �&KLFDJR XQG 2[IRUG� $&+�$&/�$//& 7H[W (QFRGLQJ
,QLWLDWLYH���6���

�� ,EG����6���
�� ,EG���6���
�� ,EG���6����
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7DEHOOH����.RGLHUXQJ�HLQ]HOQHU�/HVDUWHQ�YRQ�3XQNW�XQG�.RPPD�QDFK�7(,�.RQYHQWLRQ�
7(,�HQWLW\ ,QWHUSUHWDWLRQ
VWRS�DEEU D�VWRS�XVHG�WR�HQG�DQ�DEEUHYLDWLRQ
VWRS�VHQW D�VWRS�XVHG�WR�HQG�D�VHQWHQFH
VWRS�DEVH D�VWRS�XVHG�ERWK�WR�HQG�DQ�DEEUHYLDWLRQ�DQG�WR�HQG�D�VHQWHQFH
VWRS�GHF D�VWRS�XVHG�DV�D�GHFLPDO�SRLQW
FRPPD�GHF D�FRPPD�XVHG�DV�D�GHFLPDO�SRLQW
PLGGRW�GHF D�PLGOLQH�GRW�XVHG�DV�D�GHFLPDO�SRLQW
VWRS�VSDFH D�VWRS�XVHG�DV�D�QXPHULF�VSDFH�FKDUDFWHU
FRPPD�VSDFH D�FRPPD�XVHG�DV�D�QXPHULF�VSDFH�FKDUDFWHU

����� (QFRGLQJ�GHV�&RUSXV�I�U�GLHVH�$UEHLW

'DV /X[WH[W�&RUSXV GHV ���� DXV GHU :|UWHUEXFKNRPPLVVLRQ KHUYRU�
JHJDQJHQHQ Å&RQVHLO SHUPDQHQW GH OD ODQJXH OX[HPERXUJHRLVH´ LVW HLQH
6DPPOXQJ YRQ WHLOV QDFK ,62 ������ �Å:LQGRZV´�� WHLOV QDFK $SSOHV
Å6WDQGDUG�5RPDQ´�=HLFKHQVDW] NRGLHUWHQ (LQ]HOWH[WHQ� ,Q GHQ 7H[WHQ ZXUGH
IUHPGVSUDFKLJHV 0DWHULDO� =LIIHUQ XQG (LJHQQDPHQ GXUFK +HOIHU PDUNLHUW�
LQGHP�GLHVH�(OHPHQWH�LQ�VSLW]H�.ODPPHUQ�HLQJHVFKORVVHQ�ZXUGHQ�

8P GLH 7H[WH I�U GLH YRUOLHJHQGH $UEHLW XP]XNRGLHUHQ� ZXUGH HLQ 3HUO�6FULSW
JHVFKULHEHQ� GDV DQKDQG GHV LP HLQ]HOQHQ 7H[W YRUJHIXQGHQHQ
=HLFKHQYRUUDWV DXWRPDWLVFK ]ZLVFKHQ :LQGRZV� XQG $SSOH�.RGLHUXQJ
XQWHUVFKLHG�XQG�GLH�6RQGHU]HLFKHQ�LQ�;0/�1RWDWLRQ��EHUI�KUWH�

6DW]]HLFKHQ ZXUGHQ LQ ;0/�lKQOLFKH %H]HLFKQHU XPJHVHW]W XQG� ZLH EHL GHU
.RGLHUXQJ GHV /2%�&RUSXV� PLW /HHU]HLFKHQ XPVFKORVVHQ� VLH ZHUGHQ DOVR LQ
GHQ IROJHQGHQ 9HUDUEHLWXQJVVWXIHQ ZLH :RUWWRNHQV EHKDQGHOW �MHGRFK QLFKW
EHL GHU 7RNHQ]lKOXQJ�� =HLOHQXPEU�FKH LP 2ULJLQDO ZXUGHQ HEHQIDOOV
NRGLHUW� 7DEHOOH � ]HLJW GLH EHL GHU .RGLHUXQJ YHUZHQGHWHQ %H]HLFKQHU I�U
6DW]]HLFKHQ� 'LH HLQKHLWOLFKH %HQHQQXQJ GXUFK 	SXQFW��� HUOHLFKWHUW
JHJHQ�EHU GHQ DQDORJHQ ,62�%H]HLFKQHUQ GLH 'DUVWHOOXQJ DOV UHJXOlUH
$XVGU�FNH� HWZD I�U GLH PDQXHOOH 6XFKH LP &RUSXV� WHLOZHLVH EHGHXWHW VLH
EHUHLWV HLQH HUVWH IXQNWLRQDOH $QQRWDWLRQ �YJO� 	SXQFW'RWV� I�U EHOLHELJ
ODQJH .HWWHQ YRQ 3XQNWHQ� 	SXQFW0XOW� I�U HPSKDWLVFKHQ *HEUDXFK YRQ
.RPELQDWLRQHQ DXV Ä�¶ XQG Ä"¶� 	SXQFW$VWH��� .RQWUDKLHUWH $UWLNHO �]�%�
G¶*llUWQHU I�U GH�*llUWQHU� EOHLEHQ LP &RUSXV PLW GHP IROJHQGHQ :RUW
YHUEXQGHQ��VLH�ZHUGHQ�HUVW�EHL�GHU�9HUDUEHLWXQJ�H[SDQGLHUW�
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7DEHOOH����9HUZHQGHWH�6DW]]HLFKHQ�&RGHV�XQG�LKUH�(QWVSUHFKXQJ�QDFK�7(,�.RQYHQWLRQ�
%H]HLFKQHU 'HILQLWLRQ��(%1)� ,62������(QWVSUHFKXQJ
	SXQFW$VWH�
	SXQFW%U�
	SXQFW&ROR�
	SXQFW&RPP�
	SXQFW'RWV�
	SXQFW([FO�
	SXQFW/DQJ�
	SXQFW/EUD�
	SXQFW/TXR�
	SXQFW0XOW�
	SXQFW3HUL�
	SXQFW4XHV�
	SXQFW4XRW�
	SXQFW5DQJ�
	SXQFW5EUD�
	SXQFW5TXR�
	SXQFW6HPL�
	SXQFW6ODV�
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 �=HLOHQXPEUXFK

]�%��"����"����������

	DVW���	DVW�	DVW�����

	FRORQ�
	FRPPD�

	H[FO�
	OVTE�
	OSDU�
	OVTXR�

	SHULRG�
	TXHVW�
	TXRW�
	UVTE�
	USDU�
	UVTXR�
	VHPL�
	VRO���	EVRO�

)�U GLH $QQRWDWLRQ IUHPGVSUDFKLJHU (LQVFK�EH LP 7H[W GHILQLHUW GLH 7(,
EORFNZHLVH�6WDUW�7DJ��(QGH�7DJ�$XV]HLFKQXQJHQ�

-RKQ�HDWV�D��IRUHLJQ�ODQJ IU!FURLVVDQW��IRUHLJQ!�HYHU\�PRUQLQJ�
�PHQWLRQHG�ODQJ IU!&URLVVDQW��PHQWLRQHG!�LV�GLIILFXOW�WR�SURQRXQFH�ZLWK�\RXU
PRXWK�IXOO�
$ �WHUP ODQJ IU!FURLVVDQW��WHUP! LV D FUHVFHQW�VKDSHG SLHFH RI OLJKW� EXWWHU\�
SDVWU\�WKDW�LV�XVXDOO\�HDWHQ�IRU�EUHDNIDVW��HVSHFLDOO\�LQ�)UDQFH���

'HPJHJHQ�EHU KDEH LFK GLH LP $XVJDQJVFRUSXV DOV IUHPGVSUDFKLJ �RGHU
(LJHQQDPH� =LIIHU� DQQRWLHUWHQ 3DVVDJHQ :RUW I�U :RUW DXVJH]HLFKQHW�
*HJHQ�EHU GHU EORFNZHLVHQ $XV]HLFKQXQJ LQ ;0/ HUOHLFKWHUW GLHV GLH
NRQWH[WIUHLH�9HUDUEHLWXQJ�YRQ�(LQ]HOZ|UWHUQ�

=LHO GHU &RUSXVXQWHUVXFKXQJ LVW GLH %HWUDFKWXQJ YRQ :|UWHUQ� GLH HLQ
UHDOLVLHUWHV RGHU P|JOLFKHUZHLVH JHWLOJWHV �Q LP $XVODXW KDEHQ �YJO� 7�:RUW�
'HILQLWLRQ�LQ�$EVFKQLWW�����XQWHQ��XQG�LKUHV�)ROJHNRQWH[WV�

�� (LQ YRUDQJHVWHOOWHV Å?´ IXQJLHUW DOV (VFDSH�0DUNH� (V VLJQDOLVLHUW� GDVV GDV IROJHQGH
=HLFKHQ�QLFKW�DOV�0HWD]HLFKHQ��(%1)�6\PERO��]X�OHVHQ�LVW�

�� 9JO��63(5%(5*�0F48((1�	�%851$5'������������
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7DEHOOH����$QQRWDWLRQ�IUHPGVSUDFKLJHU�3DVVDJHQ��KLHU�IHWW��XQG�LKUH�8PNRGLHUXQJ��
)RUPDW�GHV�/X[WH[W�&RUSXV 8PNRGLHUWHU�7H[W
:HOO�PLU�HLV�DOOHUGLQJV�RS�G¶)LQDQ]H�ZsOOH
NRQ]HQWUpLHUHQ��SURSRVpLHUHQ�HFK��GHHQ
�GpEDW�G¶RULHQWDWLRQ!�]X�HQJHP
VSpLGHUHQ�=lLWSXQNW��QR�GHU��5HQWUpH!�
]H�IpLHUHQ�

:HOO�PLU�HLV�DOOHUGLQJV�RS�G¶)LQDQ]H
Z	HXPO�OOH�NRQ]HQWU	HDFXWH�LHUHQ
	SXQFW&RPP��SURSRV	HDFXWH�LHUHQ�HFK
	SXQFW&RPP��GHHQ��	SXQFW/HVV�!
�G	HDFXWH�EDW!��G¶RULHQWDWLRQ!
�	SXQFW0RUH�!�]X�HQJHP
VS	HDFXWH�LGHUHQ�=	DXPO�LWSXQNW
	SXQFW&RPP��QR�GHU��	SXQFW/HVV�!
�5HQWU	HDFXWH�H!��	SXQFW0RUH!
	SXQFW&RPP��]H�I	HDFXWH�LHUHQ
	SXQFW3HUL�

'D GDV ,*'�/(2 DXV UHFKWOLFKHQ *U�QGHQ NHLQH ]XVDPPHQKlQJHQGHQ 7H[WH
I�U HLQH H[WHUQH 8QWHUVXFKXQJ ]XU 9HUI�JXQJ VWHOOHQ NRQQWH� ZXUGHQ QXU
GLH ]X EHWUDFKWHQGHQ :|UWHU H[WUDKLHUW� 'DV $XVJDEHIRUPDW GHV
XPNRGLHUWHQ &RUSXV EHVWHKW LQ HLQHP 7�:RUW SUR =HLOH SOXV VHLQHP
)ROJHNRQWH[W YRQ YLHU :RUWWRNHQV �6DW]]HLFKHQ ]lKOHQ GDEHL QLFKW�� MHGHU
=HLOH LVW GLH ODXIHQGH 7RNHQQXPPHU YRUDQJHVWHOOW �DXFK KLHU ]lKOHQ QXU
:RUWWRNHQV� QLFKW 6DW]]HLFKHQ�� 'HU %HLVSLHOWH[W LQ 7DEHOOH �� �IROJHQGH
6HLWH��]HLJW�GDV�5HVXOWDW�GHU�&RUSXV�([WUDNWLRQ�XQG��8PNRGLHUXQJ�
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7DEHOOH�����$XVJDQJVIRUPDW�GHV�/X[WH[W�&RUSXV��REHQ���)RUPDW�GHV�H[WUDKLHUWHQ�
&RUSXV��0LWWH���WHLOZHLVH�UHNRQVWUXLHUWHU�$XVJDQJVWH[W��XQWHQ��
$XVJDQJVWH[W
+lU�3UHVLGHQW�
'LU�'DPPHQ�DQ�GLU�+lUHQ�
0LU�KXQQ�GDW�����!�-RUKRQQHUW�YHUORRVV��PHH�PLU�KXQQ�HW�QHW�GHILQLWLY
KDQQHUW�HLV�JHORRVV��(W�
ZDU�HH�JHZDOWHJW�-RUKRQQHUW��YROOJHSDDNW�PDW�WUDJHVFKH�0RPHQWHU�
]HUWUsSSHOWH�
0sQVFKHQ�DQ�]HUVWpLHUWHQ�'UHHP��(W�ZDU�HHQ�GpLVFKWHUW�-RUKRQQHUW��DZHU
RFK�HHQW����

([WUDKLHUWHV�XQG�XPFRGLHUWHV�&RUSXV
�ILOH�QDPH (�SRO�(WDW�QDW�����!
�ILOH�ZRUGFRXQW �����!
���'DPPHQ�DQ�GLU�+	DXPO�UHQ�	SXQFW&RPP��	SXQFW%U��0LU
���DQ�GLU�+	DXPO�UHQ�	SXQFW&RPP��	SXQFW%U��0LU�KXQQ
���+	DXPO�UHQ�	SXQFW&RPP��	SXQFW%U��0LU�KXQQ�GDW��	SXQFW/HVV�!����!
���KXQQ�GDW��	SXQFW/HVV�!����!��	SXQFW3HUL�!��	SXQFW0RUH�!�-RUKRQQHUW
YHUORRVV
����	SXQFW&RPP��PHH�PLU�KXQQ�HW�QHW
����KXQQ�HW�QHW�GHILQLWLY�	SXQFW%U��KDQQHUW
����HH�JHZDOWHJW�-RUKRQQHUW�	SXQFW&RPP��YROOJHSDDNW�PDW
����WUDJHVFKH�0RPHQWHU�	SXQFW&RPP��]HUWU	HXPO�SSHOWH�	SXQFW%U�
0	HXPO�QVFKHQ�DQ
����	SXQFW&RPP��]HUWU	HXPO�SSHOWH�	SXQFW%U��0	HXPO�QVFKHQ�DQ
]HUVW	HDFXWH�LHUWHQ�'UHHP
����	SXQFW%U��0	HXPO�QVFKHQ�DQ�]HUVW	HDFXWH�LHUWHQ�'UHHP�	SXQFW3HUL�
(W
����DQ�]HUVW	HDFXWH�LHUWHQ�'UHHP�	SXQFW3HUL��(W�ZDU
����]HUVW	HDFXWH�LHUWHQ�'UHHP�	SXQFW3HUL��(W�ZDU�HHQ
����HHQ�G	DXPO�LVFKWHUW�-RUKRQQHUW�	SXQFW&RPP��DZHU�RFK
���

5HNRQVWUXLHUWHU�$XVJDQJVWH[W
>"@�>"@�>"@�'DPPHQ�DQ�GLU�+lUHQ�
0LU�KXQQ�GDW�����!�-RUKRQQHUW�YHUORRVV��PHH�PLU�KXQQ�HW�QHW�GHILQLWLY
KDQQHUW�>"@�>"@�>"@�>"@�HH�JHZDOWHJW�-RUKRQQHUW��YROOJHSDDNW�PDW
WUDJHVFKH�0RPHQWHU��]HUWUsSSHOWH�
0sQVFKHQ�DQ�]HUVWpLHUWHQ�'UHHP��(W�ZDU�HHQ�GpLVFKWHUW�-RUKRQQHUW��DZHU
RFK�>"@����

8P HLQ]HOQH %HLVSLHOH LP 6DW]NRQWH[W QDFK]XOHVHQ� ZlUH PDQFKPDO HLQH
5HNRQVWUXNWLRQ GHV $XVJDQJVWH[WV Z�QVFKHQVZHUW� 'LH JHIRUGHUWH
%HVFKUlQNXQJ DXI UHOHYDQWH 7RNHQV HUODXEW GLHV QXU WHLOZHLVH� 3RVLWLRQ XQG
$Q]DKO GHU IHKOHQGHQ 7RNHQV EOHLEHQ MHGRFK VLFKWEDU �YJO� 7DEHOOH ���� )�U
GLH 5HNRQVWUXNWLRQ YRQ .RQWH[WHQ ZXUGH HLQ .RQNRUGDQ]�:HUN]HXJ
HQWZLFNHOW�
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��� 3ODQXQJ�XQG�0HVVXQJ�YRQ�5HSUlVHQWDWLYLWlW

����� 5HSUlVHQWDWLYLWlW

'HU %HJULII GHU 5HSUlVHQWDWLYLWlW HLQHV &RUSXV LVW HQJ PLW GHP GHU
VWDWLVWLVFKHQ 6WLFKSUREH YHUEXQGHQ� (LQH 6WLFKSUREH VROO LQ DOOHQ
ZHVHQWOLFKHQ (LJHQVFKDIWHQ GHU *UXQGJHVDPWKHLW HQWVSUHFKHQ� DXI GLH VLH
VLFK�EH]LHKW��

$XI &RUSRUD �EHUWUDJHQ� JHK|UHQ KLHU]X QDFK %LEHU ]ZLQJHQG VRZRKO
%HGLQJXQJHQ GHU 6SUDFKYHUZHQGXQJ �9HUZHQGXQJVVLWXDWLRQ� DOV DXFK
OLQJXLVWLVFKH�(LJHQVFKDIWHQ�GHU�7H[WH�

5HSUHVHQWDWLYHQHVV UHIHUV WR WKH H[WHQW WR ZKLFK D VDPSOH LQFOXGHV WKH IXOO UDQJH RI
YDULDELOLW\�LQ�D�SRSXODWLRQ���

$OOHUGLQJV NDQQ HLQ &RUSXV QXU EH]RJHQ DXI HLQH PHKU RGHU ZHQLJHU
N�QVWOLFKH *UXQGJHVDPWKHLW� QLHPDOV DXI HLQH 6SUDFKH E]Z� HLQHQ
V\QFKURQHQ 6SUDFK]XVWDQG� XQG QXU KLQVLFKWOLFK HLQHU =DKO YRQ 0HUNPDOHQ
UHSUlVHQWDWLY VHLQ� %HUJHQKROW] 	 0XJGDQ SOlGLHUHQ GHVKDOE GDI�U� EHVVHU
HLQ�ÅH[HPSODULVFKHV�&RUSXV´�DQ]XVWUHEHQ���

����� %HVWLPPXQJ�HLQHU�*UXQGJHVDPWKHLW

8P 5HSUlVHQWDWLYLWlW I�U HLQ &RUSXV ]X HUUHLFKHQ� PXVV DOVR ]XQlFKVW GLH
*UXQGJHVDPWKHLW GHILQLHUW ZHUGHQ ² HWZD DXI GHU *UXQGODJH HLQHU
XPIDVVHQGHQ %LEOLRJUDSKLH �VR EHL /2%�� 6ROOHQ DOOHUGLQJV XQSXEOL]LHUWH
7H[WH �6SUHFKVSUDFKH� %ULHIH� H�0DLOV� HLQEH]RJHQ ZHUGHQ� PXVV GHU 5DKPHQ
GHU 6WLFKSUREH �VDPSOLQJ IUDPH� GXUFK WKHRULHJHOHLWHWH .DWHJRULVLHUXQJ
IHVWJHOHJW�ZHUGHQ��

%LEHU QHQQW DOV HQWVFKHLGHQGHQ 9RU]XJ HLQHU .DWHJRULVLHUXQJ ² DOVR HLQHU
PRGHOOKDIWHQ 6WUXNWXULHUXQJ XQG +LHUDUFKLVLHUXQJ GHU *UXQGJHVDPWKHLW ²�
GDVV VR I�U HLQ DXVUHLFKHQGHV *HZLFKW GHU OLQJXLVWLVFK LQWHUHVVDQWHQ
(LJHQVFKDIWHQ JHVRUJW ZHUGHQ NDQQ� HLQH QXU GHPRJUDSKLVFKH
6WUXNWXULHUXQJ GHU *UXQGJHVDPWKHLW VSLHJHOW GLH 9HUZHQGXQJVKlXILJNHLW
EHVWLPPWHU�0HUNPDOH��DEHU�QLFKW�LKUH�:LFKWLJNHLW�

,W LV QRW QHFHVVDU\ WR KDYH D FRUSXV WR ILQG RXW WKDW ��� RI WKH WH[WV LQ D ODQJXDJH
DUH OLQJXLVWLFDOO\ VLPLODU �EHFDXVH WKH\ DUH DOO FRQYHUVDWLRQV�� UDWKHU� ZH ZDQW WR
DQDO\VH WKH OLQJXLVWLF FKDUDFWHULVWLFV RI WKH RWKHU ��� RI WKH WH[WV� VLQFH WKH\
UHSUHVHQW WKH ODUJH PDMRULW\ RI WKH NLQGV RI UHJLVWHUV DQG OLQJXLVWLF GLVWULEXWLRQV LQ D
ODQJXDJH���

(LQH VROFKH EHZXVVWH *HZLFKWXQJ GHU 'DWHQ VWHKW LP :LGHUVSUXFK ]XU

�� %,%(5���������6����
�� 1DFK %(5*(1+2/7= 	 08*'$1 ������� 6����� HLQ XUVSU�QJOLFK YRQ %XQJDUWHQ ����

YRUJHVFKODJHQHU�%HJULII�
�� %,%(5���������6����
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HUNOlUWHQ $EVLFKW� GLH 6SUDFKYHUZHQGXQJ ]XP *HJHQVWDQG ]X PDFKHQ�
'DUDXI ZHLVHQ 0F(QHU\ 	 :LOVRQ�� KLQ� .DWHJRULHQ EHGHXWHQ LPPHU HLQH
,QWHUSUHWDWLRQ�GXUFK�GHQ��GHU�VLH�ELOGHW�

���WKHVH VWUDWD� OLNH FRUSXV DQQRWDWLRQ� DUH DQ DFW RI LQWHUSUHWDWLRQ RQ WKH SDUW RI WKH
FRUSXV EXLOGHU EHFDXVH WKH\ DUH IRXQGHG RQ SDUWLFXODU ZD\V RI GLYLGLQJ XS ODQJXDJH
LQWR HQWLWLHV VXFK DV JHQUHV ZKLFK LW PD\ EH DUJXHG DUH QRW QDWXUDOO\ LQKHUHQW ZLWKLQ
LW� GLIIHUHQW OLQJXLVWV PD\ VSHFLI\ GLIIHUHQW JHQUH JURXSLQJV DFFRUGLQJ WR WKHLU
WKHRUHWLFDO�SHUVSHFWLYHV�RQ�OLQJXLVWLF�YDULDWLRQ�

6LH VSUHFKHQ VLFK I�U HLQH .RPELQDWLRQ DXV HLQHP GHPRJUDSKLVFKHQ
9HUIDKUHQ �]�%� :DKO GHU ,QIRUPDQWHQ DXIJUXQG YRQ $OWHU� *HVFKOHFKW�
*HEXUWVRUW� 6FKLFKW]XJHK|ULJNHLW� XQG HLQHP WKHRUHWLVFK�SUDJPDWLVFKHQ
9RUJHKHQ �)HVWOHJXQJ ÅZLFKWLJHU´ 6SUHFKDNWH XQG bX�HUXQJVVLWXDWLRQHQ�
DXV�

:HUGHQ GHPRJUDSKLVFKH 3DUDPHWHU I�U GLH 7H[WDXVZDKO KHUDQJH]RJHQ� VR
VHW]W GLHV VHOEVWYHUVWlQGOLFK YRUDXV� GDVV HLQ VWDWLVWLVFKHU =XVDPPHQKDQJ
]ZLVFKHQ GLHVHQ 3DUDPHWHUQ XQG GHQ 6SUDFKHLJHQVFKDIWHQ HUZDUWHW ZLUG�
GLH�PDQ�EHREDFKWHQ�P|FKWH���

����� $XVZDKO�GHU�6WLFKSUREHQ

6WLFKSUREHQ� GLH UHSUlVHQWDWLY I�U HLQH *UXQGJHVDPWKHLW VHLQ VROOHQ� P�VVHQ
UDQGRPLVLHUW�VHLQ��DOVR�HLQH�=XIDOOVDXVZDKO�GDUVWHOOHQ�

%HUJHQKROW]�	�0XJGDQ���XQWHUVFKHLGHQ�]ZHL�9DULDQWHQ�

� 5DQGRPLVLHUWH�6WLFKSUREH
� *HVFKLFKWHWH�6WLFKSUREH

%HL 7H[WHQ LVW QHEHQ GHU =DKO XQG GHU /lQJH GHU 6WLFKSUREHQ DXFK GHU 2UW
GHU (QWQDKPH �]�%� .DSLWHO� HLQH ZLFKWLJH *U|�H� =XU 'LVWULEXWLRQ
OLQJXLVWLVFKHU 0HUNPDOH LQQHUKDOE XQG ]ZLVFKHQ 7H[WHQ KDW %LEHU��

H[SHULPHQWHOOH�'DWHQ�YRUJHOHJW�

:lKUHQG GLH UDQGRPLVLHUWH 6WLFKSUREH PLW HLQHP =XIDOOVYHUIDKUHQ DXV GHU
JHVDPWHQ 3RSXODWLRQ HQWQRPPHQ ZLUG� VHW]W GLH JHVFKLFKWHWH 6WLFKSUREH
YRUDXV� GDVV ]XYRU HLQH .DWHJRULVLHUXQJ GHU 3RSXODWLRQ ² EHLVSLHOVZHLVH LQ
7H[WVRUWHQ� 9HUZHQGXQJVVLWXDWLRQHQ R�l� ² YRUJHQRPPHQ ZXUGH� 'LH
6WLFKSUREHQ ZHUGHQ GDQQ ]XIlOOLJ LQQHUKDOE GHU HLQ]HOQHQ .DWHJRULHQ
�6FKLFKWHQ��6WUDWD��DXVJHZlKOW�

'LH 6WLFKSUREHQJU|�H VROOWH VR JHZlKOW ZHUGHQ� GDVV $Q]DKO XQG
'LVWULEXWLRQ GHU ]X EHREDFKWHQGHQ VSUDFKOLFKHQ (LQKHLWHQ P|JOLFKVW

�� 7��0F(1(5<�	�$��:,/621���������&RUSXV�/LQJXLVWLFV��(GLQEXUJK��83���6���
�� %(5*(1+2/7=�	�08*'$1���������6����
�� ,EG���6����I�
�� %,%(5���������6��������
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UHSUlVHQWDWLY I�U GHQ *HVDPWWH[W VLQG� %LEHU XQWHUVXFKWH YHUVFKLHGHQH
OH[LNDOLVFKH XQG V\QWDNWLVFKH (LJHQVFKDIWHQ �=DKO EHVWLPPWHU :RUWDUWHQ�
9HUENDWHJRULHQ��0RGL�XQG�6DW]W\SHQ��XQG�VWHOOWH�IHVW�

���+lXILJH�(LJHQVFKDIWHQ�]HLJWHQ�VWDELOH�'LVWULEXWLRQ�VFKRQ��EHU�GLH
HUVWHQ�� ����:|UWHU�HLQHV�7H[WHV��ZlKUHQG�VHOWHQHUH�(LJHQVFKDIWHQ
JU|�HUH�9DULDELOLWlW�DXIZLHVHQ�

���(LJHQVFKDIWHQ��GLH�LP�7H[W�QLFKWOLQHDU�YHUWHLOW�ZDUHQ��YDULLHUWHQ�DXFK
VWDUN�]ZLVFKHQ�7H[WHQ�

:HQQ GDV ]X XQWHUVXFKHQGH 0HUNPDO LP 3LORWFRUSXV HLQH 9HUWHLOXQJ QDFK
��� DXIZHLVW� GDQQ VROOWH GHU 'LYHUVLWlW LP &RUSXV JHJHQ�EHU GHU /lQJH GHU
HLQ]HOQHQ�7H[WDXVVFKQLWWH�GHU�9RU]XJ�JHJHEHQ�ZHUGHQ�

����� 0HVVXQJ�YRQ�5HSUlVHQWDWLYLWlW

%LEHU EHVFKUHLEW &RUSXVJHVWDOWXQJ DOV HLQHQ ]\NOLVFKHQ 3UR]HVV� GHU GLH
6WDGLHQ *HVWDOWXQJ ² 7H[WVDPPOXQJ ² HPSLULVFKH (YDOXDWLRQ PHKUIDFK
GXUFKODXIHQ�VROOWH�

)ROJHQGH )UDJHQ VLFKHUQ GDEHL GLH 5HSUlVHQWDWLYLWlW GHV &RUSXV EH]�JOLFK
GHU�9LHOIDOW�DQ�VSUDFKOLFKHQ�(UVFKHLQXQJHQ�LQ�GHU�*UXQGJHVDPWKHLW�

�� 6LQG�GLH�HLQ]HOQHQ�6WLFKSUREHQ�JUR��JHQXJ"

�� *HQ�JW�GLH�*HVDPW]DKO�DQ�6WLFKSUREHQ�LP�&RUSXV"

�� 5HLFKHQ�GLH�6WLFKSUREHQ�I�U�MHGH�6FKLFKW��UHJLVWHU���XP�GLH
'LVWULEXWLRQ�DOOHU�XQWHUVXFKWHQ�(LJHQVFKDIWHQ�I�U�MHGH�HLQ]HOQH
6FKLFKW�]XYHUOlVVLJ�PHVVHQ�]X�N|QQHQ"

%LEHU VWHOOW HLQH 5HLKH GHVNULSWLY�VWDWLVWLVFKHU� XQLYDULDWHU 0HWKRGHQ YRU� XP
GLHVH�)UDJHQ�]X�EHDQWZRUWHQ�

6WLFKSUREHQJU|�H� 'LH 6WLFKSUREHQ ² DOVR GLH HLQ]HOQHQ 7H[WDXVVFKQLWWH� GLH
GDV &RUSXV ELOGHQ ² VLQG HUVW GDQQ ODQJ JHQXJ JHZlKOW� ZHQQ GLH
(UJHEQLVVH XQDEKlQJLJHU 0HVVXQJHQ EHVWLPPWHU (LJHQVFKDIWHQ MHZHLOV
HLQHV 7H[WDXVVFKQLWWV DQKDQG YHUVFKLHGHQHU� JOHLFKODQJHU 6WLFKSUREHQ
GDUDXV HLQH KRKH .RUUHODWLRQ ]HLJHQ� %LEHU WHLOW DOVR MHGHQ 7H[W LQ ]ZHL ELV
YLHU N�U]HUH $EVFKQLWWH� PLVVW I�U MHGHQ JHWUHQQW YHUVFKLHGHQH W\SLVFKH
0HUNPDOH XQG EHUHFKQHW MH 0HUNPDO HLQHQ .RUUHODWLRQVNRHIIL]LHQWHQ
�UHOLDELOLW\ FRHIILFLHQW�� 'LHVHU PXVV SRVLWLY RGHU JU|�HU ��� VHLQ �DEKlQJLJ
YRQ�GHU�JHZlKOWHQ�.RUUHODWLRQ��

*HVDPW]DKO GHU 6WLFKSUREHQ� 'LHVH JHQ�JW� ZHQQ GHU 6WDQGDUGIHKOHU GHU
0LWWHOZHUWH MHGHV ]X PHVVHQGHQ 6SUDFKPHUNPDOV XQWHU HLQHU ]XYRU
GHILQLHUWHQ 6FKZHOOH EOHLEW� 'LHVHU ÅWROHULHUEDUH )HKOHU´ �WROHUDEOH HUURU� ZLUG
JHWUHQQW I�U MHGHV ]X EHREDFKWHQGH 6SUDFKPHUNPDO DEKlQJLJ YRQ GHVVHQ
0LWWHOZHUW�XQG�6WDQGDUGDEZHLFKXQJ�LQ�HLQHP�Å3LORWFRUSXV´�IHVWJHOHJW�

=DKO GHU 6WLFKSUREHQ MH 6FKLFKW �UHJLVWHU�� 'LHVH JHQ�JW� ZHQQ GLH 9DULDQ]
GHU 0HVVZHUWH LQ GHQ HLQ]HOQHQ 6FKLFKWHQ JOHLFK LVW� )�U MHGH 6FKLFKW ZLUG
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GLH 6WDQGDUGDEZHLFKXQJ GHU 0HVVZHUWH MHGHV 0HUNPDOV EHUHFKQHW XQG PLW
GHUHQ 'XUFKVFKQLWW QRUPLHUW �6WDQGDUGDEZHLFKXQJ�0LWWHOZHUW�� 'LH 6XPPH
GLHVHU QRUPLHUWHQ $EZHLFKXQJ �QRUPDOL]HG GHYLDWLRQ� VROOWH ]ZLVFKHQ GHQ
HLQ]HOQHQ�6FKLFKWHQ�NRQVWDQW�VHLQ�

0XOWLYDULDWH 9HUIDKUHQ �)DNWRUHQDQDO\VH XQG &OXVWHUDQDO\VH� ELHWHQ ZHLWHUH
0|JOLFKNHLWHQ I�U GLH $QDO\VH XQG %HZHUWXQJ GHU 9DULDWLRQVEUHLWH XQG
�W\SHQ�LP�&RUSXV�XQG�]ZLVFKHQ�5HJLVWHUQ���

��� =XVDPPHQIDVVXQJ

0LW GHP Å/X[WH[W´�&RUSXV GHV ,*' ODJ HLQ 7H[WFRUSXV GHV /sW]HEXHUJHVFKHQ
YRU� GDV 7H[WH DXV GUHL *HQUHV �EHU HLQHQ =HLWUDXP YRQ FD� �� -DKUHQ
HQWKlOW��GDYRQ����VFKULIWOLFK�HUIDVVWH�JHVSURFKHQH�6SUDFKH�

(V ZXUGH HLQ 6RIWZDUHPRGXO I�U GHQ &RUSXV]XJULII HQWZLFNHOW� GDV GLH
(QWQDKPH�YRQ�7HLOVWLFKSUREHQ�IHVWHU�XQG�YDULDEOHU�*U|�H�HUP|JOLFKW�

'DV &RUSXV LVW HLQ 5RKWH[W�&RUSXV� LQ GHP OHGLJOLFK (LJHQQDPHQ� =LIIHUQ XQG
IUHPGVSUDFKLJH 3DVVDJHQ QHXWUDO PDUNLHUW VLQG� 'LH IROJHQGHQ
8QWHUVXFKXQJHQ N|QQHQ GDKHU QLFKW DXI OH[LNDOLVFKH *UXQGIRUPHQ RGHU
.DWHJRULHQ�]XU�FNJUHLIHQ�

(LQ $QVDW] ]XU 0HVVXQJ GHU 5HSUlVHQWDWLYLWlW YRQ &RUSRUD NRQQWH KLHU QXU
UHIHULHUW ZHUGHQ� *UXQGVlW]OLFK VWHOOW GHU JHULQJH 8PIDQJ GHV &RUSXV ²
EHGLQJW GXUFK GLH EHJUHQ]WH 7H[WSURGXNWLRQ LQ OsW]HEXHUJHVFKHU 6SUDFKH ²
HLQ 3UREOHP GDU� EHVRQGHUV DQJHVLFKWV GHU 7DWVDFKH� GDVV GLH Q�7LOJXQJ QXU
LQ�EHVWLPPWHQ�.RQWH[WHQ�EHREDFKWHW�ZHUGHQ�NDQQ�

�� %,%(5���������6��������
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� .RQWH[WEHGLQJXQJHQ�GHU�7LOJXQJ

��� /DXWOLFKH�XQG�OH[LNDOLVFKH�.RQWH[WH�GHU�7LOJXQJ

:LH ZLU LQ .DSLWHO � JHVHKHQ KDEHQ� XQWHUOLHJW GLH Q�7LOJXQJVUHJHO LP
/sW]HEXHUJHVFKHQ EHVWLPPWHQ $QZHQGXQJVEHGLQJXQJHQ� GLH VLFK HLQHUVHLWV
DXI GLH ODXWOLFKHQ XQG OH[LNDOLVFKHQ (LJHQVFKDIWHQ GHV :RUWHV VHOEVW�
DQGHUHUVHLWV DXI GDV )ROJHZRUW� VHLQHQ $QODXW RGHU VHLQH JUDPPDWLVFKH
.DWHJRULH�EH]LHKHQ�

,Q GLHVHP .DSLWHO VROO ]XQlFKVW GHU (LQIOXVV GHV )ROJHZRUWV DXI GLH 7LOJXQJ
XQWHUVXFKW ZHUGHQ� 7DEHOOH �� OLVWHW QRFK HLQPDO �EHUVLFKWDUWLJ GLH YRQ
YHUVFKLHGHQHQ $XWRUHQ JHQDQQWHQ .RQWH[WHLJHQVFKDIWHQ DXI� GLH QLFKW RGHU
QLFKW�]ZLQJHQG�]XU�Q�7LOJXQJ�I�KUHQ�

7DEHOOH�����.RQWH[WHLJHQVFKDIWHQ��GLH�NHLQH�7LOJXQJ�DXVO|VHQ
$XWRU )ROJHZRUW�$QODXW )ROJHZRUW�/H[HP
'LFNV
&DSHVLXV




9RNDOH�XQG�K�Q�G�W�WV��

�
�

%UXFK

*LOOHV







9RNDOH�XQG�K�G�W��WV�

VL��VH��VHOWHQHU�VHFK
�3URQRPLQD�
]�)81.��VL��VH��VHFK��VHOZHU�
VHQJHU��VlLQHQ��VRX��!
+RPRUJDQLWlW��FOLWLF�JURXS

��� 7�:|UWHU��2SHUDWLRQDOLVLHUXQJ�GHU�7LOJXQJ

,Q .DSLWHO � KDEH LFK GLH =XVDPPHQVHW]XQJ XQG $QQRWDWLRQ GHV /X[7H[W�
&RUSXV YRUJHVWHOOW� (V ZXUGH GHXWOLFK� GDVV HLQH DXWRPDWLVFKH $QDO\VH QXU
DXI GHP 9HUJOHLFK YRQ =HLFKHQNHWWHQ EHUXKHQ� QLFKW DEHU DXI /HPPDWD RGHU
V\QWDNWLVFKH )XQNWLRQHQ ]XU�FNJUHLIHQ NDQQ� $XI GLHVHU %HVFKUHLEXQJVHEHQH
OlVVW�VLFK�GLH�7LOJXQJ�GHV�DXVODXWHQGHQ�ÄQ¶�IRUPDO�VR�IDVVHQ�

�� (LQH�JHWLOJWH�:RUWIRUP�ZW�KDW�GLH�)RUP�^�9�_�&�`�9���

�� )�U�GLH�]XJHK|ULJH��XQJHWLOJWH�)RUP�ZH�JLOW��ZH� �ZW���>�Q�_�QQ�@

�� %HL�'LFNV�Å]´�JHVFKULHEHQ��/$�)217$,1(������
�� 'LH J�OWLJHQ =HLFKHQNHWWHQ VLQG LQ (%1) QRWLHUW �%$&.86� 1$85 	 DO �������

.XUVLYJHVWHOOWH =HLFKHQ VWHKHQ KLHU I�U QLFKWWHUPLQDOH 6\PEROH� ² 9JO� 3� 1DXU� -� :�
%DFNXV 	 DO� ������� 5HSRUW RQ WKH DOJRULWKPLF ODQJXDJH $/*2/ ��� &RPPXQLFDWLRQV RI
WKH�$&0����6��������
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�� (LQHP�9�� �Äs¶�LQ�GHU�JHWLOJWHQ�)RUP�HQWVSULFKW�XQWHU�EHVWLPPWHQ
9RUDXVVHW]XQJHQ�HLQ�9�� �ÄH¶�LQ�GHU�XQJHWLOJWHQ�)RUP���

8P GLH .RQWH[WH HLQHV :RUWHV Z ]X HUPLWWHOQ XQG LKUHQ (LQIOXVV DXI GLH Q�
7LOJXQJ YRQ Z IHVW]XVWHOOHQ� PXVV HLQH 2SHUDWLRQ GHILQLHUW ZHUGHQ� GLH ZW
XQG ZH DOV 5HDOLVLHUXQJHQ YRQ Z LGHQWLIL]LHUW� GLH DOVR JHWLOJWH XQG
XQJHWLOJWH )RUP DOV ]XVDPPHQJHK|ULJ HUNHQQW� 'HU 7LOJXQJVSUR]HVV LVW
MHGRFK QLFKW XPNHKUEDU� )�U HLQH :RUWIRUP� GLH IRUPDO GHU %HGLQJXQJ ����
HQWVSULFKW� NDQQ QLFKW LPPHU HLQGHXWLJ EHVWLPPW ZHUGHQ� RE �EHUKDXSW
HLQH 7LOJXQJ YRUOLHJW� XQG� ZHQQ MD� RE HLQIDFKHV RGHU GRSSHOWHV ÄQ¶ JHWLOJW
ZXUGH� bKQOLFK ZLH EHLP ÅLPSHUIHFW KDVKLQJ´ NRPPW HV DOVR EHL GHU
=XRUGQXQJ ZW¬→¬ZH ]X .ROOLVLRQHQ� 'LH P|JOLFKHQ .ROOLVLRQVIlOOH ODVVHQ VLFK
LQ�IROJHQGH�.DWHJRULHQ�HLQWHLOHQ�

L� 0HKUHUH�ZW��=XU�JHWLOJWHQ�)RUP�ZW�H[LVWLHUW�HLQH
EHGHXWXQJVYHUVFKLHGHQH��JOHLFKODXWHQGH�)RUP��GLH�QLFKW
(UJHEQLV�HLQHU�7LOJXQJ�LVW

%HLVSLHO��VL$8;��GW���ELQ�VHLQ�VLQG��ZH� �ÄVLQQ¶��²�VL3521��GW���VLH�
LL� )OH[LYWLOJXQJ��ZW�IlOOW�PLW�HLQHU�DQGHUHQ�)OH[LRQVIRUP�
GHV�VHOEHQ�:RUWHV�Z�]XVDPPHQ��6RQGHUIDOO�YRQ�L��

%HLVSLHO��6DIH6,1*��²�6DIH3/��7LOJXQJVIRUP�]X�ZH� �Ä6DIHQ¶���
LLL� 0HKUHUH�ZH��=X�ZW�H[LVWLHUHQ�]ZHL�YHUVFKLHGHQH��P|JOLFKH�ZH
DXI��Q�XQG�DXI��QQ
� %HLVSLHO��=X�ZW� �Ä(¶��(QQ��GW���(QGH��²�(Q��GW���HLQ���

LY� 2UWKRJUDSKLVFKH�6W|UXQJ��'LH�=XRUGQXQJ�VFKHLWHUW�DXIJUXQG
XQHLQKHLWOLFKHU�6FKUHLEXQJ�LP�&RUSXV��7LSSIHKOHU�XQG
LGLRV\QNUDWLVFKH�6FKUHLEXQJHQ�HLQ]HOQHU�$XWRUHQ�IDOOHQ�DOV
H[WUHP�VHOWHQH�)RUPHQ�GXUFKV�5DVWHU��MHGRFK�JLEW�HV
V\VWHPDWLVFKH�)lOOH��]�%��lOWHUH�6FKUHLEZHLVH�GHV�/:%��YJO�

KXQ� �KDEHQ��
VLQ� �VHLQ����

Y� +RPRQ\PLH�GXUFK�H�7UHPD�9HUHLQIDFKXQJ��'LH�YRQ�PLU
JHZlKOWH�hEHUI�KUXQJ�YRQ�s�→�H�LQ�GHU�OHW]WHQ�:RUWVLOEH

�� 'LH XQWHU �� JHQDQQWH 6FKUHLENRQYHQWLRQ VROO GLH HUIROJWH 7LOJXQJ EHL IUDQ]|VLVFKHQ
3OXUDO�1RPLQD� GHUHQ 6LQJXODUIRUP DXI �H HQGHW� GHXWOLFK PDFKHQ� 6LH JHK|UW ]X GHQ
VHLW ���� J�OWLJHQ 6FKUHLEUHJHOQ� ,FK KDEH PLFK GDI�U HQWVFKLHGHQ� HQGVLOELVFKHV 9�  
Äs¶ VWHWV QDFK �H¶ ]X WUDQVIRUPLHUHQ� GD PLW HLQHU V\VWHPDWLVFKHQ $QZHQGXQJ GLHVHU
5HJHO�LP�&RUSXV�QLFKW�]X�UHFKQHQ�ZDU�

�� 'LH RIIL]LHOOH 2UWKRJUDSKLHUHJHOXQJ HPSILHKOW GLH 7UHPD�6FKUHLEXQJ QXU I�U
IUDQ]|VLVFKH /HKQZ|UWHU� GDV %HLVSLHO Å6DIH´ ² DOV HQJOLVFKHV /HKQZRUW ² EOLHEH GDQQ LP
7LOJXQJVNRQWH[W DPELJ� 1DFK GHP M�QJHUHQ Å7H[WH FRRUGLQp´ �6&+$1(1 	 /8//,1*
����� VROO GDV 7UHPD DOOHUGLQJV LPPHU JHVFKULHEHQ ZHUGHQ� ZHQQ ÅHLQH 9HUZHFKVOXQJ
]ZLVFKHQ�6LQJXODU��XQG�3OXUDOPRUSKHP�P|JOLFK�ZlUH´���������

�� 'LH ]XJHK|ULJH )RUP ZH LVW Å(Q´� GLHV LVW I�U HLQH DXWRPDWLVFKH $QDO\VH DEHU QLFKW
HUVLFKWOLFK�

��� )�U�ÅVLQQ´��EHUZLHJW�GLH�YHUDOWHWH�6FKUHLEXQJ��VLQ��Q� ��������VLQQ��Q� �������
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I�KUW�YHUHLQ]HOW�]XP�=XVDPPHQIDOOHQ�YRQ�)RUPHQ��,P
&257,1$�/H[LNRQ�VLQG�DOOHUGLQJV�QXU�]ZHL�)RUPHQ�EHWURIIHQ�
=sQQ��GW��=LQQ��XQG�JsQQ��GW��J|QQH���.RQIOLNW�PLW�]H��KG��]X��
*HQ��KG��*HQ��

)�U GLH KLHU JHZlKOWH� DXWRPDWLVFKH $QDO\VH GHV OsW]HEXHUJHVFKHQ
:RUWVFKDW]HV LVW HLQ YHUHLQIDFKWHV 0RGHOO GHU 7LOJXQJ XQHUOlVVOLFK� 'LH
JHQDQQWHQ )HKOHUTXHOOHQ P�VVHQ LQ .DXI JHQRPPHQ� MHGRFK VSlWHU EHL GHU
,QWHUSUHWDWLRQ�GHU�(UJHEQLVVH�EHU�FNVLFKWLJW�ZHUGHQ�

,P )ROJHQGHQ ZHUGHQ DOOH )RUPHQ� GLH QDFK HLQHU Q�7LOJXQJ HLQ LGHQWLVFKHV
6FKULIWELOG KDEHQ �XQWHU %HU�FNVLFKWXQJ YRQ *UR���.OHLQVFKUHLEXQJ�� ZLH HLQ
7\SH EHKDQGHOW� 'DV VR DXIJHIDVVWH 7\SH ZLUG LP IROJHQGHQ Å7�:RUW´
JHQDQQW XQG PLW Z EH]HLFKQHW� XP GLH LQKDOWOLFKH 'LIIHUHQ] ]XP
OH[LNDOLVFKHQ 7\SH GHXWOLFK ]X PDFKHQ� HLQ /H[LNRQ DXV 7�:|UWHUQ KHL�W Å7�
/H[LNRQ´� (LQ 7�:RUW UHSUlVHQWLHUW DOO GLH )RUPHQ� GLH GXUFK Q�7LOJXQJ DXI
HLQH JHPHLQVDPH )RUP DEJHELOGHW ZHUGHQ� 'LH 7LOJXQJ VHOEVW ZLUG GXUFK
]ZHL�5HJHOQ�RSHUDWLRQDOLVLHUW�

��Q�_��QQ� → ∅
�s → H

%HL GHQ VSlWHUHQ )UHTXHQ]]lKOXQJHQ ZLUG GLH =DKO GHU DXI �QQ DXVODXWHQGHQ
)RUPHQ JHVRQGHUW HUKREHQ� 6R NDQQ I�U MHGHV 7�:RUW GLH :DKUVFKHLQOLFKNHLW
HLQHU GXUFKJlQJLJHQ 6FKUHLEXQJ GHU XQJHWLOJWHQ )RUP PLW �Q E]Z� �QQ
JHJHQ�EHU�HLQHU�JHPLVFKWHQ�6FKUHLEXQJ�EHUHFKQHW�ZHUGHQ�

��� /DXWOLFKHU�.RQWH[W�GHU�Q�7LOJXQJ

����� )UDJHVWHOOXQJ

(LQH GHU EHVWLPPHQGHQ *U|�HQ I�U GLH 7LOJXQJ GHV DXVODXWHQGHQ �Q LVW GHU
SK\VLRORJLVFKH $UWLNXODWLRQVRUW GHV )ROJHODXWV �4XHOOH ]�%� &DSHVLXV RGHU
*LOOHV��

,Q GHQ HLQ]HOQHQ 'DUVWHOOXQJHQ �%UXFK� &DSHVLXV� VFKlOW VLFK HLQH GUHLZHUWLJH
(LQWHLOXQJ KHUDXV� ,Q WLOJHQGH XQG GLH 7LOJXQJ EORFNLHUHQGH /DXWH VRZLH� DOV
GULWWH .ODVVH� GDV ÄV�¶� GDV ]X GHQ WLOJHQGHQ /DXWHQ JHUHFKQHW ZLUG� DEHU HLQH
5HLKH�YRQ�$XVQDKPHQ�]XOlVVW�

����� ([SHULPHQW�

(LQH 9RUHUKHEXQJ VROO NOlUHQ� RE GLHVH GUHL )ROJHODXWNODVVHQ VLFK DQKDQG GHV
&RUSXV EHVWlWLJHQ ODVVHQ� RGHU RE DQGHUH 0RGHOOH ² HLQ /DXWNRQWLQXXP
E]Z� HLQH JU|�HUH =DKO YRQ .ODVVHQ ² HLQH DGlTXDWHUH %HVFKUHLEXQJ GHU
6LWXDWLRQ ELHWHQ� $OV 4XHOOFRUSXV GLHQW &�� �GLH 6XEFRUSRUD XQG LKUH
=XVDPPHQVHW]XQJ�VLQG�LP�$QKDQJ�DXIJHVFKO�VVHOW��

'DV 9RUJHKHQ ZLUG LQ GUHL 6FKULWWHQ EHVFKULHEHQ� =XQlFKVW ZLUG HLQ /H[LNRQ
DOOHU 7LOJXQJVSDDUH ZL ]XVDPPHQJHVWHOOW� $QVFKOLH�HQG ZLUG HLQH 7DEHOOH
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DOOHU )ROJHJUDSKHPH JM �XQWHU 9HUQDFKOlVVLJXQJ YRQ *UR���.OHLQVFKUHLEXQJ�
GLHVHU 7LOJXQJVSDDUH DQJHOHJW� 6FKOLH�OLFK ZLUG I�U MHGHV )ROJHJUDSKHP
EHUHFKQHW� ZLH KlXILJ GLH ZL LP 7H[W YRU GLHVHP *UDSKHP DOV JHWLOJWH )RUP
ZWL�E]Z��DOV�XQJHWLOJWH�)RUP�ZHL�UHDOLVLHUW�ZHUGHQ�

7DEHOOH�����)UHTXHQ]�XQG�7LOJXQJVGUXFN�GHU�)ROJHJUDSKHPH
JM��&RUSXV��&����6DPSOH�������

JM $EVROXWH�+lXILJNHLW θM
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����� $XVZHUWXQJ

)�U�MHGHV�)ROJHJUDSKHP�JM�ZXUGH�GHU�7LOJXQJVGUXFN����DXI�GHQ�9RUJlQJHU�DOV

��� ,FK KDEH PLFK I�U GLH %H]HLFKQXQJHQ Å7LOJXQJVGUXFN´ XQG Å7LOJXQJVEHUHLWVFKDIW´ �.DS�
�� HQWVFKLHGHQ� XP GHU 0DUNLHUWKHLW GHU JHWLOJWHQ )RUPHQ JHUHFKW ]X ZHUGHQ ² GDV
LVROLHUWH /H[HP LVW XQJHWLOJW� HUVW EHVWLPPWH .RQWH[WIDNWRUHQ I�KUHQ ]XU 7LOJXQJ�
$OOHUGLQJV ZXUGH LQ GHQ ([SHULPHQWHQ GXUFKZHJ GLH =DKO GHU QLFKW JHWLOJWHQ )RUPHQ
DOV %H]XJVJU|�H YHUZHQGHW� 6R ZXUGH HV QRWZHQGLJ� GLH 4XRWLHQWHQ �EHU GDV ,QYHUVH
GHV $QWHLOV GHU QLFKW JHWLOJWHQ )RUPHQ ]X GHILQLHUHQ� (V JLOW� _ZW_�_Z_  �� � _ZH_�_Z_��
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4XRWLHQW

θM�¬ ¬���¬
$Q]DKO�GHU�QLFKW�JHWLOJWHQ�9RUJlQJHU�ZHL

$Q]DKO�GHU�9RUJlQJHU�ZL

EHUHFKQHW�

7DEHOOH �� �YRULJH 6HLWH� ]HLJW GHQ HUPLWWHOWHQ 4XRWLHQWHQ ]X MHGHP JM
�
*UDSKHPH�PLW�ZHQLJHU�DOV���%HOHJHQ�ZHUGHQ��VSlWHU�QLFKW�EHU�FNVLFKWLJW��

'LH 5DQJGDUVWHOOXQJ LQ $EELOGXQJ � VROO GLH &OXVWHUXQJ �.ODVVHQELOGXQJ� XP
HLQ]HOQH 4XRWLHQWHQ KHUXP YHUGHXWOLFKHQ� 'LH 2UGLQDWH ]HLJW GHQ
7LOJXQJVGUXFN θ �LQ 6FKULWWHQ ]X ������� DXI GHU $EV]LVVH VLQG GLH 6XPPHQ
GHU�DEVROXWHQ�+lXILJNHLWHQ�DOOHU�JM�]X�HLQHP�JHJHEHQHQ�θ�DEJHWUDJHQ�

'LH FOXVWHUDUWLJHQ 9HUGLFKWXQJHQ XP HLQ]HOQH θ OHJHQ GLH $QQDKPH ]ZHLHU
VFKDUI�DEJHJUHQ]WHU�.DWHJRULHQ�QDKH�

�� 7LOJHQGH .RQWH[WH ����� ≤ θ ≤ ��� 'LHV VLQG GLH .RQVRQDQWHQ DX�HU
K�Q�G�W�]� Y �θ = ����� VWHKW HWZDV DEJHVHW]W DP UHFKWHQ 5DQG� 'LHV JHKW
MHGRFK LP ZHVHQWOLFKHQ DXI GDV .RQWR ]ZHLHU KRFKIUHTXHQWHU
.ROORNDWLRQHQ����

�� 1LFKW WLOJHQGH .RQWH[WH �� ≤ θ ≤ ������ 9RNDOH VRZLH K�Q�G�W XQG ]� 'LH
.DWHJRULH�ZLUNW�KRPRJHQ�

=ZLVFKHQ GHQ .DWHJRULHQ VWHKHQ GUHL LVROLHUWH /DXWH�*UDSKHPH� QlPOLFK V �θ
= ������ [ �θ = ���� XQG GDV 3VHXGR�*UDSKHP Ä	IRUHLJQ�¶ �θ = ������ GDV I�U
GLH 0DUNLHUXQJ ÅIUHPGVSUDFKLJ�=LIIHU´ VWHKW� 'DV �KLHU VHKU VHOWHQ
DXIWUHWHQGH� [ KDW LQ DOOHQ )lOOHQ HLQHQ /DXWZHUW QDKH EHL >]@� YJO�
Å[pQRSKREH´�

XQG�XPJHNHKUW�
��� ��� GHU Q�(UKDOWV�)lOOH YRU ÄY¶ ���� YRQ ���� EHWUHIIHQ GLH 3UlSRVLWLRQ ÅYXQ�YXP´

�DQDO\WLVFKHU *HQLWLY LP /��� ��� GHU )lOOH JHKHQ DOOHLQ DXI GDV .RQWR GHU .ROORNDWLRQHQ
Å(QQ YXQ´ XQG Å(QQ YXP´ ���� %HOHJH�� Å(QQ´ �GW�� (QGH� HUVFKHLQW MHGRFK QXU GXUFK
HLQH =XRUGQXQJVNROOLVLRQ �7\S LLL� YJO� ��� REHQ� DOV XQJHWLOJWH 5HDOLVDWLRQ GHV $UWLNHOV
Å(�(Q´��'LHVH�9HU]HUUXQJ�HUNOlUW�GHQ�5HFKWVYHUVDW]�GHV�ÄY¶�
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����� ,QWHUSUHWDWLRQ

0LW GHU 8QWHUVXFKXQJ GHV Å7LOJXQJVGUXFNV´ HLQ]HOQHU *UDSKHPH VROOWH
]XQlFKVW GLH 5HFKWIHUWLJXQJ GHU LQ JUDPPDWLVFKHQ XQG OH[LNRJUDSKLVFKHQ
$UEHLWHQ DQJHJHEHQHQ 7LOJXQJVNRQWH[WH �EHUSU�IW ZHUGHQ� 'DV GDEHL
DQJHOHJWH 5DVWHU LVW ]XJHJHEHQHUPD�HQ JURE� 'LH hEHUODJHUXQJ GHV
EHREDFKWHWHQ =XVDPPHQKDQJV GXUFK lX�HUH (IIHNWH ² GHQ (LQIOXVV IHVWHU
6\QWDJPHQ RGHU EHVRQGHUV KlXILJHU $EIROJHQ EHVWLPPWHU :RUWDUWHQ�
QLFKW]XIlOOLJH 9HU]HUUXQJHQ ZLH HWZD GLH V\VWHPDWLVFKH 8QJOHLFKYHUWHLOXQJ
YRQ 6LQJXODU��3OXUDOIRUPHQ ² LVW VHKU ZDKUVFKHLQOLFK� 8PVR NODUHU WUHWHQ GLH
.DWHJRULHQ GHV ODXWOLFKHQ Å7LOJXQJVNRQWH[WV´ XQG Å(UKDOWXQJVNRQWH[WV´
KHUYRU��'LH�6RQGHUVWHOOXQJ�GHV��V¶�]HLFKQHW�VLFK�EHUHLWV�DE�

��� /H[LNDOLVFKHU�.RQWH[W�GHU�Q�7LOJXQJ

����� )UDJHVWHOOXQJ

5REHUW %UXFK��� EHVFKUHLEW GLH Q�7LOJXQJ YRU V� DOV REOLJDWRULVFK� PLW
$XVQDKPH GHU 3URQRPLQD VL XQG VH� VHOWHQHU VHFK� ZR VLH IDNXOWDWLY VHL� 'HU
*HVHW]HVWH[W�YRQ������HUJlQ]W�VHLQH�$XI]lKOXQJ�XP�ZHLWHUH�:|UWHU�

9LUXP V� NDQQ GHQ �Q MKXVW EHL VL� VH� VlLQ� VHFK� VpQJ� VRX D EHLP VRQQHUHQ V YLUXQ
GX� GH VWRsEOHLZHQ� :DQQ VL NRPPHQ RG� ZD VL NRPPHQ� ZDQQ V GH NsQQV RG� ZD V
GH�NsQQV����

3HWHU *LOOHV IDQG LQ VHLQHQ )HOGYHUVXFKHQ� ZDV HU DOOJHPHLQHU DOV IUHLH

��� %58&+�������
��� $55È7e�0,1,67e5,(/���������6�����

$EELOGXQJ����)UHTXHQ]HQ�GHU�)ROJHJUDSKHPH�JHJHQ�UHODWLYH�+lXILJNHLW�
GHU�Q�7LOJXQJ��Å7LOJXQJVGUXFN´�
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SRVWOH[LNDOLVFKH 9DULDQ] QDFK PLW VWLPPKDIWHP ÄV¶ DQODXWHQGHQ
)XQNWLRQVZ|UWHUQ�]XVDPPHQIDVVW��QlPOLFK

��� GLH 3URQRPHQ VL�VH ÄVLH¶� VHOZHU ÄVHOEVW¶� VHFK ÄVLFK¶� VpQJHU ÄVHLQHU¶� VDLQHQ ÄVHLQHQ¶
RGHU GDV $GYHUE VRX ÄVR¶� ��� 'DJHJHQ ZLUG YRU ÄHFKWHQ¶ /H[HPHQ PLW ]�$QODXW
�VsW]HQ�ÄVLW]HQ¶��VLZHQ�ÄVLHEHQ¶�XVZ����Q�DXVQDKPVORV�JHWLOJW����

2IIHQEDU JLEW HV DOVR QLFKW QXU ODXWOLFKH� VRQGHUQ DXFK OH[LNDOLVFKH
$XVQDKPHNRQWH[WH I�U GLH 7LOJXQJVUHJHO� HV KHUUVFKW MHGRFK 8QHLQLJNHLW
GDU�EHU��ZHOFKHV�GLHVH�.RQWH[WH�VLQG�

'LH )UDJH QDFK )ROJHZ|UWHUQ PLW JHULQJHP 7LOJXQJVGUXFN VROO LQ GLHVHP
$EVFKQLWW VR DOOJHPHLQ ZLH P|JOLFK JHVWHOOW ZHUGHQ� *LEW HV )ROJHZRUW�
/H[HPH� GLH ² �EHU GHQ (LQIOXVV LKUHV $QODXWV KLQDXV ² VLJQLILNDQWHQ (LQIOXVV
DXI�GLH�Q�7LOJXQJ�HLQHV�:RUWHV�KDEHQ"�

����� ([SHULPHQW

,P $EVFKQLWW ����� KDEH LFK GHQ 7LOJXQJVGUXFN θ HLQHV *UDSKHPV DOV
'XUFKVFKQLWW GHU 7LOJXQJVTXRWH ���_ZH_�_Z_� DOOHU OLQNV GDYRQ DXIWUHWHQGHQ
7�:|UWHU GHILQLHUW� ,P IROJHQGHQ ([SHULPHQW JHKW HV XP GHQ (LQIOXVV� GHQ
HLQ )ROJHJUDSKHP JM DXI GLH 7LOJXQJVTXRWH HLQHV HLQ]HOQHQ 7�:RUWHV DXV�EW�
LFK�VFKUHLEH

θM�Z� I�U�GHQ�7LOJXQJVGUXFN�YRQ�JM�EH]�JOLFK�Z�

_Z_[� I�U�GLH�=DKO�GHU�%HOHJH�YRQ�Z�YRU��GHP�/H[HP�RGHU�*UDSKHP��[�

F� I�U�GLH�5HODWLRQ�ÅNRQILGHQW�JU|�HU �́

6HL 6M�Z GLH 0HQJH DOOHU PLW JM DQODXWHQGHQ )ROJHZ|UWHU ]X Z LP
&RUSXV� *HVXFKW VLQG QXQ DOOH :RUWSDDUH DXV Z XQG HLQHP )ROJHZRUW
V�∈�6M��I�U�GLH�JLOW��

'LH %HUHFKQXQJ HUIROJW DQKDQG GHV JHZlKOWHQ 7HLOFRUSXV �&��� 6DPSOH�
������XQG�JHKW�LQ�GUHL�6FKULWWHQ�YRU�VLFK�

�� (V�ZLUG�HLQH�/LVWH�GHU�)ROJHZ|UWHU�DOOHU�P|JOLFKHQ�7�:|UWHU�����]XVDPPHQ�
JHVWHOOW�

�� GLH 7LOJXQJVTXRWHQ��� MH 7�:RUW XQG )ROJHJUDSKHP ZHUGHQ LQ HLQHU
7DEHOOH�DXIJHVFKO�VVHOW��XP�VFKOLH�OLFK

�� GLH 7LOJXQJVTXRWH MHGHV :RUWSDDUV �Z�V� ]X EHUHFKQHQ XQG PLW GHU

��� *,//(6���������6����II�
��� %HGLQJXQJ��$XVODXW�DXI�9RNDO�RGHU�ÄQ¶��QQ¶�
��� %HUHFKQXQJ�ZLHGHUXP�DOV�(UKDOWVTXRWHQ�

× M�ZF��1bZ HbV
bZbV � ���
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7LOJXQJVTXRWH�YRQ�Z�YRU�GHP�$QODXW�YRQ�V�]X�YHUJOHLFKHQ�

'LH =DKO GHU %HOHJH I�U GLH HLQ]HOQHQ :RUWSDDUH VFKZDQNW VWDUN� 8P GLH
YHUVFKLHGHQ JUR�HQ 6WLFKSUREHQ GHQQRFK YHUJOHLFKHQ ]X N|QQHQ� ZLUG
GHVKDOE MHZHLOV GLH XQWHUH E]Z� REHUH 6FKZHOOH HLQHV .RQILGHQ]LQWHUYDOOV
DQVWHOOH GHU JHPHVVHQHQ 4XRWHQ HLQJHVHW]W� VR NDQQ JHVDJW ZHUGHQ� PLW
HLQHU :DKUVFKHLQOLFKNHLW YRQ N 3UR]HQW KlWWH GLH 9HUJOHLFKVRSHUDWLRQ EHL
HLQHU�DQGHUHQ�6WLFKSUREH�GDVVHOEH�5HVXOWDW��

'DV .RQILGHQ]LQWHUYDOO F�� I�U HLQH QRUPDOYHUWHLOWH 3URSRUWLRQ S EHUHFKQHW
VLFK�DXV�

'DPLW�OlVVW�VLFK�I�U�GLH�%HGLQJXQJ�����JHQDXHU�VFKUHLEHQ�

$XV GHQ JHJHEHQHQ 'DWHQ XQG PLW GHQ .RQILGHQ]EHGLQJXQJHQ �]  ������
PLQGHVWHQV � %HOHJH MH :RUWSDDU� NRQQWHQ �� :RUWSDDUH LGHQWLIL]LHUW
ZHUGHQ��GLH�GLH�%HGLQJXQJ���¶��HUI�OOWHQ�

����� $XVZHUWXQJ

$OV (UJHEQLV OLHJW HLQH 0HQJH YRQ �7�:RUW� )ROJHZRUW��3DDUHQ YRU� ]ZLVFKHQ
GHQHQ GLH Q�7LOJXQJ KlXILJHU DOV HUZDUWHW DXVEOHLEW� 'LH EHL GLHVHQ 3DDUHQ
EHVRQGHUV QLHGULJH 7LOJXQJVTXRWH NDQQ ² ZHQLJVWHQV LVW GLHV YRUVWHOOEDU ²
DXI�]ZHL�YHUVFKLHGHQH�8UVDFKHQ�KLQZHLVHQ�

D� HLQH�(LJHQW�POLFKNHLW�EHVWLPPWHU�.ROORNDWLRQHQ�

E� HLQH�VSH]LILVFKH�(LJHQVFKDIW�GHV�)ROJHZRUWV�

6R XQWHUEOHLEW �D�� LQ .ROORNDWLRQHQ ZLH ÅHQ EORF� HQ IDYHXU� HQ PDVVH� HQ
SOXV� HQ YLOOH� HQ YXH´��� UHJHOPl�LJ GLH 7LOJXQJ DXV GHP XQPLWWHOEDU
QDFKYROO]LHKEDUHQ *UXQG� GDVV HV VLFK KLHU QLFKW XP GHQ OsW]HEXHUJHVFKHQ
$UWLNHO HQ ² GHU UHJHOPl�LJ JHWLOJW ZLUG ²� VRQGHUQ XP GLH JOHLFK
JHVFKULHEHQH�IUDQ]|VLVFKH�3UlSRVLWLRQ�KDQGHOW�

'DJHJHQ VWHKHQ �E�� /H[HPH� GLH DOOJHPHLQ� XQDEKlQJLJ YRP
YRUDQJHKHQGHQ 7�:RUW� HLQHQ QLHGULJHUHQ 7LOJXQJVGUXFN DOV LKUH
$QODXWNODVVH�DXV�EHQ�

'LH XP DPELJH 7�:|UWHU EHUHLQLJWH 5HVXOWDWOLVWH��� XPIDVVW �� :RUWSDDUH� LQ

��� -HGH GHU JHQDQQWHQ .ROORNDWLRQHQ LVW PHKUIDFK LP OX[HPEXUJLVFKHQ
6DW]]XVDPPHQKDQJ�EHOHJW��&����

��� $FKW 3DDUH� GHUHQ HUVWHV :RUW HLQHV DXV GHU /LVWH Å(Q�(QQ´� Å0D�0DQQ´� Å6H�6sQQ´�
ÅVL�VLQQ´� RGHU Å6R�6RQQ´ ZDU� ZXUGHQ QLFKW EHU�FNVLFKWLJW� ,Q DOOHQ )lOOHQ KDQGHOW HV

F
�

, ]4
S4��1S�

1
� ],�����
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GHQHQ �� YHUVFKLHGHQH )ROJHZ|UWHU YRUNRPPHQ� $EELOGXQJ � ]HLJW GLH ��
)ROJHZ|UWHU DEVWHLJHQG QDFK GHP *UDG LKUHU $EZHLFKXQJ YRQ GHU
MHZHLOLJHQ�$QODXWNODVVH�JHRUGQHW�

%HL GHQ YRUOLHJHQGHQ &RUSXVGDWHQ ZDUHQ QLFKW WLOJHQGH .ROORNDWLRQHQ �D��
PHLVW ]X VHOWHQ� XP GHQ 6SUXQJ �EHU GLH .RQILGHQ]VFKZHOOH ]X VFKDIIHQ� EHL
GHQ KLHU QLFKW EHU�FNVLFKWLJWHQ 3DDUHQ� GLH XQWHU GHU 6FKZHOOH EOLHEHQ�
VWHKHQ HLQLJH )lOOH YRQ +RPRQ\LH ZLH GLH ]XYRU HUZlKQWHQ .ROORNDWLRQHQ
PLW�GHU�3UlSRVLWLRQ�HQ�

����� ,QWHUSUHWDWLRQ

1DFK GHP *HVHW]HVWH[W NDQQ GLH Q�7LOJXQJ YRU GHQ :|UWHUQ VL�VH ÄVLH¶�
VlLQ�VpQJ ÄVHLQ�H¶� VHFK ÄVLFK¶ XQG VRX ÄVR¶ XQWHUEOHLEHQ� 1DFK *LOOHV KDQGHOW
HV VLFK XP ÅKlXILJ NOLWLVLHUWH (OHPHQWH´� G�K�� GDVV GLH 6SUHFKHU VLH DOV
PRUSKRORJLVFKH (LQKHLW PLW GHP YRUKHUJHKHQGHQ :RUW DXIIDVVHQ� 'LHVH
(UNOlUXQJ�LVW�ZHQLJ�EHIULHGLJHQG��GD�DXFK�3UlIL[H�JHWLOJW�ZHUGHQ�

'LH DOV (UJHEQLV GHU 6XFKH QDFK OH[LNDOLVFKHQ .RQWH[WHQ PLW QLHGULJHUHP
7LOJXQJVGUXFN YRUOLHJHQGH /LVWH HQWKlOW MHGH GHU LP *HVHW]HVWH[W JHQDQQWHQ
Å$XVQDKPH´�)RUPHQ� GDU�EHU KLQDXV MHGRFK QRFK � ZHLWHUH� 'LHV VLQG GLH
:|UWHU PRO� ELV� UsP XQG OR� 7DEHOOH �� VWHOOW GLHVH :|UWHU QHEHQ GLH 3DDUH�
EHL GHQHQ GLH QLHGULJH 7LOJXQJVTXRWH IHVWJHVWHOOW ZXUGH� XQG ]HLJW HLQLJH
7H[WEHLVSLHOH�

VLFK XP .ROOLVLRQHQ YRQ /H[HPHQ� GLH EHGHXWXQJVYHUVFKLHGHQ VLQG XQG
XQWHUVFKLHGOLFKHV�7LOJXQJVYHUKDOWHQ�]HLJHQ�

$EELOGXQJ����/H[HPH��GHUHQ�7LOJXQJVGUXFN�NRQILGHQW�XQWHU�GHP�LKUHU
$QODXWNODVVH�OLHJW��0D���θJ��θV+θJ���>�����⇒�QLHGULJHUHU�7LOJXQJVGUXFN��
'LH�NOHLQHQ�=DKOHQ�JHEHQ�GLH�$Q]DKO�GHU�7RNHQSDDUH�DQ��GLH�DOV
%HOHJH�JH]lKOW�ZXUGHQ
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7DEHOOH�����1LFKW�PLW�V��DQODXWHQGH�/H[HPH�J�PLW�QLHGULJHP�7LOJXQJVGUXFN
J 3DDUH��J�Z� %HLVSLHOH��DXV�&���
PRO
�GW��ÄPDO¶�

ZD�QQ��PRO�
HH�Q��PRO�
H�Q��PRO�
GD�QQ��PRO

ELV X�Q��ELV YXQ�KDXW� X�ELV ����
9XP�IUpLHQ�+LHUVFKW� XQ�ELV 0sWW�$EUsOO
6WUpFK�YXP�3LOOHP� XQ�ELV HURI�EHL�GH�)RXVV

UsP
�GW���ZLHGHU¶�

VFKR�Q��UsP
OR
�GW���GD¶�
ÄMHW]W¶�

D�Q��OR NHH�6FKQHOO]XFK�� �D�OR GpLQJ�KLH�PRO
�D�OR KXQ�HFK�MXVW

YLUVWHOOHQ� �DQ�OR DV�PlL�3DSS
JLQQ�� �DQ�OR KXQQ�GpL�6DDFKHQ

+LHU IlOOW EHVRQGHUV LQV $XJH� GDVV GUHL GHU )RUPHQ MHZHLOV DXFK HLQH
EHWRQWH��/DQJ���)RUP�EHVLW]HQ��GLH�PLW�XQEHWRQWHP�����EHJLQQW�

HPRO�²�PRO��HUsP�²�UsP��HOR�²�OR�

XQG �EHU GLH GDV 5qJOHPHQW ���� DXVI�KUW� Å(W PXVV HHQ VHFK EHZRVVW VLQQ�
GDWW VRX sQQHUVFKLGGOHFK :XHUWNRQVWUXNWLRXQHQ HQWVWLQQ� ��� DQ HOR ² D OR ���
NsQQV G¶sUHP" � NsQQV GH UsP"´��� 'DV 5qJOHPHQW VLHKW DOVR JHUDGH LP )DOO
D�Q� OR GLH 7LOJXQJ YRU� ZlKUHQG GLH 'DWHQ DXV GHP &RUSXV HKHU GDUDXI
KLQZHLVHQ� GDVV GLH 6SUHFKHU YRU GHP ÅYHUVFKOXFNWHQ´ 6FKZD KlXILJ DXI GLH
7LOJXQJ�YHU]LFKWHQ�

)�U GDV :RUWSDDU X�Q� ELV JDE HV ]ZDU QXU � %HOHJH� GDYRQ ]HLJWHQ DEHU
LPPHUKLQ GUHL GLH 1LFKWWLOJXQJ YRQ XQ YRU ELV� ZlKUHQG XQ VRQVW YRU E�
DXVQDKPVORV�WLOJWH�

��� =XVDPPHQIDVVXQJ

,Q GLHVHP .DSLWHO ZXUGHQ GLH .RQWH[WH ² ODXWOLFK XQG OH[LNDOLVFK ²
XQWHUVXFKW� GLH GLH Q�7LOJXQJ DXVO|VHQ� 'LH (UJHEQLVVH JHVWDWWHQ HV� LQ GHQ
IROJHQGHQ ([SHULPHQWHQ HLQHQ ODXWOLFKHU 7LOJXQJVNRQWH[W �.RQVRQDQW DX�HU
K� G� Q� W� WV� XQG HLQHQ (UKDOWXQJVNRQWH[W �NRPSOHPHQWlU ]XP
7LOJXQJVNRQWH[W� DX�HU V� YRUDXV]XVHW]HQ� V� YRU GHP GLH 7LOJXQJ GXUFKZHJ
VHOWHQHU�VWDWWILQGHW��ZLUG�DOV�ÅQHXWUDOHU´�.RQWH[W�EHKDQGHOW�

'LH /LVWH GHU :|UWHU� GHUHQ 7LOJXQJVGUXFN XQWHU GHP LKUHU $QODXWNODVVH ODJ�
NRPPW LP 5DKPHQ GHU 5HJHOLQGXNWLRQ XQG �MXVWDJH �.DSLWHO �� DOV /LVWH
ÅXQJHZ|KQOLFKHU´ .RQWH[WH� GLH EHL GHU %HZHUWXQJ GHU JHQHULHUWHQ 5HJHOQ
DXVJHVFKORVVHQ�EOHLEHQ��QRFK�HLQPDO�]XP�(LQVDW]�

��� 5Ë*/(0(17��6�����
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� Q�7LOJXQJ�DOV�3DUDPHWHU�GHV�/H[HPV

��� /H[HP�XQG�7LOJXQJ

,P YRULJHQ .DSLWHO ZXUGHQ =XVDPPHQKlQJH ]ZLVFKHQ GHU 7LOJXQJ GHV
DXVODXWHQGHQ �Q XQG GHP )ROJHZRUW EHVFKULHEHQ� 1XQ VROO QlKHU XQWHUVXFKW
ZHUGHQ��LQZLHZHLW�GLH�7LOJXQJ�YRP�/H[HP�VHOEVW�DEKlQJW�

)U�KHUH JUDPPDWLVFKH %HVFKUHLEXQJHQ GHV /sW]HEXHUJHVFKHQ HUZlKQHQ
HLQHQ VROFKHQ =XVDPPHQKDQJ� 1LFKW DOOH DXI �Q DXVODXWHQGHQ :|UWHU G�UIHQ
JHWLOJW ZHUGHQ� EHL PDQFKHQ LVW GLH 7LOJXQJ P|JOLFK� DEHU QLFKW ]ZLQJHQG�
(V VLQG YHUVFKLHGHQH 9HUPXWXQJHQ GDU�EHU DQJHVWHOOW ZRUGHQ� ZHOFKH
:RUWHLJHQVFKDIWHQ GLH 7LOJXQJ EHHLQIOXVVHQ� *HQDQQW ZHUGHQ SKRQHWLVFKH�
SKRQRORJLVFKH� PRUSKRORJLVFKH XQG HW\PRORJLVFKH .ULWHULHQ �YJO� .DSLWHO �
REHQ��

=LHO GHU 8QWHUVXFKXQJ ZLUG VHLQ� HLQH .ODVVLILNDWLRQ GHU 7�:|UWHU Z LQ
ÅVLFKHUH 7LOJHU´� ÅVLFKHUH (UKDOWHU´ XQG HLQH Å3UREOHPNODVVH´ ]X HUUHLFKHQ�
GLH�GDQQ�JHQDXHUH�%HWUDFKWXQJ�YHUGLHQW�

��� 7LOJXQJVNODVVHQ

,Q GLHVHP ([SHULPHQW VROO GHU =XVDPPHQKDQJ ]ZLVFKHQ GHQ HLQ]HOQHQ
/H[HPHQ XQG GHU Q�7LOJXQJ EHWUDFKWHW ZHUGHQ� 'LHVHU =XVDPPHQKDQJ� IDOOV
HU H[LVWLHUW� PXVV YRP (LQIOXVV GHV )ROJHNRQWH[WV JHWUHQQW EHKDQGHOW
ZHUGHQ�

'LHV OlVVW VLFK HUUHLFKHQ� LQGHP PDQ I�U MHGHV 7�:RUW Z XQG KLHU I�U MHGHQ
HLQ]HOQHQ )ROJHNRQWH[W .L GLH =DKO GHU QLFKW JHWLOJWHQ 5HDOLVLHUXQJHQ _ZH_
]XU =DKO GHU 5HDOLVLHUXQJHQ LQVJHVDPW _Z_ LQ %H]LHKXQJ VHW]W� (UJHEQLV LVW
HLQ 3URILOYHNWRU 3� GHU GDV 9HUKDOWHQ YRQ Z LQ GHQ EHWUDFKWHWHQ
)ROJHNRQWH[WHQ�EHVFKUHLEW����

��� 6FKUHLENRQYHQWLRQ� _[_. EH]HLFKQHW GLH DEVROXWH +lXILJNHLW GHV /H[HPV [� LP .RQWH[W .�
LP�XQWHUVXFKWHQ�&RUSXV�

3:,�bZ Hb.�

bZb.�

�
bZ Hb.�

bZb.�

�e�
bZ Hb.Q
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$XIJUXQG GHU (UNHQQWQLVVH DXV GHP YRULJHQ .DSLWHO VROOHQ GLH )ROJHNRQWH[WH
QLFKW LQGLYLGXHOO� VRQGHUQ ]XVDPPHQJHIDVVW ]X YLHU *UXSSHQ XQWHUVXFKW
ZHUGHQ� ZLH HV 7DEHOOH �� ]HLJW� $QJHVLFKWV GHU REHQ �.DSLWHO ��
IHVWJHVWHOOWHQ VWDUNHQ +RPRJHQHLWlW XQG GHU JXWHQ .ODVVHQWUHQQXQJ VFKHLQW
GDV�HLQH�]XOlVVLJH�9HUHLQIDFKXQJ�]X�VHLQ�

7DEHOOH�����=XVDPPHQIDVVXQJ�GHU�)ROJHJUDSKHPH�LQ�YLHU�.RQWH[WNODVVHQ�
.RQWH[WNODVVH %HGLQJXQJ�I�U�)ROJHJUDSKHP
(UKDOWXQJVNRQWH[W 9RNDOH�XQG�K��Q��G��W��]
7LOJXQJVNRQWH[W .RQVRQDQWHQ�DX�HU�K��Q��G��W��]
XQEHNDQQWHU�.RQWH[W V��6RQGHU]HLFKHQ��=LIIHUQ�)UHPGVSUDFKH��	IRUHLJQ��
1XOONRQWH[W &ODXVHQ�(QGH���

(LQ %HLVSLHO DXV GHP 7�/H[LNRQ ]X &�� VROO GLHVHV 9RUJHKHQ LOOXVWULHUHQ�
$EELOGXQJ � ]HLJW GHQ UHODWLYHQ Q�(UKDOW _ZH_�_Z_ GHU :|UWHU DXI �XQQ�
EH]RJHQ DXI ]ZHL .RQWH[WNODVVHQ� GLH EHLGHQ $FKVHQ GHU 'DUVWHOOXQJ
UHSUlVHQWLHUHQ GLHVH .RQWH[WH� (UKDOWXQJVNRQWH[W �2UGLQDWH� XQG
7LOJXQJVNRQWH[W �$EV]LVVH�� 'LH *U|�H GHU .UHLVH LVW SURSRUWLRQDO ]XU =DKO GHU
XQWHUVFKLHGOLFKHQ /H[HPH �DOV 7�:|UWHU�� GLH DXIJUXQG �EHUHLQVWLPPHQGHU
7LOJXQJVHLJHQVFKDIWHQ�DXI�HLQHQ�JHPHLQVDPHQ�3XQNW�DEJHELOGHW�HUVFKHLQHQ�

_ZH_(.
_Z_(.

_ZH_7.
_Z_7. .ODVVH 0LWJOLHGHU

� � $� $XWREXQQ��%XQQ�
(LVHEXQQ��.UXQQ�
5HQQEXQQ

� � %� DJH]XQQ��ElLJH]XQQ�
GXHUFKJH]XQQ�
HUDJH]XQQ�
HUDXVJHIOXQQ�
HUElLJH]XQQ��HU]XQQ�
JHIOXQQ��JH]XQQ�
RSJH]XQQ��YHU]XQQ�
]UpFNJH]XQQ

���� ���� &� GXQQ
���� ���� '� +XQQ

,P JH]HLJWHQ %HLVSLHO ZLGHUVWHKHQ YRQ GHQ :|UWHUQ DXI �XQQ � GHU 7LOJXQJ
�*UXSSH $��� �� IROJHQ GHU 7LOJXQJVUHJHO �*UXSSH %��� *UXSSH $� HQWKlOW
.RPSRVLWD ]X %XQQ �GW�� %DKQ�� *UXSSH %� 3DUWL]LSIRUPHQ GHU 9HUEHQ ]pLHQ
XQG IOpLHQ �GW�� ]LHKHQ� IOLHKHQ� E]Z� LKUHU 3DUWLNHONRPSRVLWD� =ZHL ZHLWHUH
:|UWHU VWHKHQ DEVHLWV GLHVHU EHLGHQ .ODVVHQ� 'LHVH 6HSDULHUXQJ LVW LQ EHLGHQ

��� (LQHV�GHU�=HLFKHQ�>�����"���@��YJO��.DS����

$EELOGXQJ����/H[HPH�DXI��XQQ�ELOGHQ�HLQH�(UKDOWHU���$���XQG�HLQH�7LOJHUNODVVH��%��
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)lOOHQ HLQ +LQZHLV DXI .ROOLVLRQHQ �+RPRJUDSKLHQ LQQHUKDOE GHU 7�
:RUWNODVVH�� ,P HUVWHQ )DOO NROOLGLHUHQ GUHL 7\SHV PLWHLQDQGHU� GX3521�
GX�GXQQ �GW�� GDQQ� XQG GLH $OWHUQDWLYIRUP GXQQ �]X GRHQ� GW�� WXQ�� ,P
]ZHLWHQ )DOO VLQG HV GLH EHLGHQ 7\SHV +X�+XQQ �GW�� KDEH��6*�KDEHQ�����3/� XQG
+XQQ��GW��+DKQ��

:LH LFK HV HV KLHU DQ HLQHU NOHLQHQ $XVZDKO YRQ 7�:|UWHUQ JH]HLJW KDEH�
ZXUGH GDV 7LOJXQJVYHUKDOWHQ VlPWOLFKHU 7�:|UWHU DXV &����� TXDQWLWDWLY
HUIDVVW��

'LH +lXILJNHLW YRQ (UKDOW XQG 7LOJXQJ ZXUGHQ LQ DEVROXWHQ =DKOHQ HUIDVVW�
XP 6WDWLVWLNHQ �EHU :|UWHU PLW VWDUN XQWHUVFKLHGOLFKHQ 9RUNRPPHQV�
KlXILJNHLWHQ�EHUHFKQHQ�XQG�PLWHLQDQGHU�YHUJOHLFKEDU�PDFKHQ�]X�N|QQHQ�

$OV ]XVlW]OLFKH 0D�]DKO ZXUGH GLH DEVROXWH +lXILJNHLW GHU QLFKW JHWLOJWHQ�
DXI �QQ DXVODXWHQGHQ )RUPHQ HUIDVVW� 0LW LKU N|QQHQ 7�:|UWHU LGHQWLIL]LHUW
ZHUGHQ� EHL GHQHQ P|JOLFKHUZHLVH HLQH .ROOLVLRQ HLQHV PLW HLQIDFKHP PLW
HLQHP�PLW�GRSSHOWHP�Q�DXVODXWHQGHQ�/H[HP�YRUOLHJW��YJO������REHQ��

$XIJUXQG GHV VR ]XVDPPHQJHVWHOOWHQ )UHTXHQ]OH[LNRQV N|QQHQ QXQ .ODVVHQ
YRQ /H[HPHQ JHELOGHW ZHUGHQ� GLH GDV DXVODXWHQGH ÄQ¶ UHJHOPl�LJ WLOJHQ
E]Z��UHJHOPl�LJ�HUKDOWHQ�

:LH DP %HLVSLHO ]X VHKHQ ZDU� P�VVHQ DOOHUGLQJV 6FKZHOOHQZHUWH IHVWJHOHJW
ZHUGHQ� XP GLH NODUHQ �GLVMXQNWHQ� .ODVVHQ YRQ GHQ XQHLQGHXWLJHQ )lOOHQ
WUHQQHQ ]X N|QQHQ� +LHUI�U ZHUGHQ� ]XQlFKVW DGKRF� 6FKZHOOHQZHUWH DOV
=XJHK|ULJNHLWVNULWHULHQ IHVWJHOHJW� ,Q HLQHP VSlWHUHQ 6WDGLXP ZHUGHQ GLH
6FKZHOOHQZHUWH�V\VWHPDWLVFK�YDULLHUW�

'DEHL NRPPHQ ]ZHL 0D�H I�U VWDWLVWLVFKH .RQILGHQ] ]XP (LQVDW]� XP GLH
HLQ]HOQHQ� LQ GHU DEVROXWHQ +lXILJNHLW VWDUN GLIIHULHUHQGHQ /H[HPH
YHUJOHLFKEDU�]X�PDFKHQ�

,P�IROJHQGHQ�ZLUG�I�U�GLH�VR�EHVWLPPWHQ�7LOJXQJVNODVVHQ�NXU]�JHVFKULHEHQ�

ω7 I�U�/H[HPH��GLH�GDV�DXVODXWHQGH��Q�UHJHOPl�LJ�LQ�GHQ�
HQWVSUHFKHQGHQ�.RQWH[WHQ�WLOJHQ��XQG

ω1� I�U�/H[HPH�GLH�GDV�DXVODXWHQGH��Q�UHJHOPl�LJ�QLFKW�WLOJHQ�

��� $XVZHUWXQJ

'DV DXV &�� �6DPSOH� ����� H[WUDKLHUWH 7�:|UWHU�/H[LNRQ XPIDVVW �� ���
XQWHUVFKLHGOLFKH :|UWHU �7\SHV� LQ ��� ��� 5HDOLVLHUXQJHQ �7RNHQV�� 8P GLH
Q�7LOJXQJ DOV 3URSRUWLRQ EHUHFKQHQ ]X N|QQHQ� ZXUGH GLH %HGLQJXQJ
JHVWHOOW� GDVV PLQGHVWHQV MH HLQ %HOHJ I�U HLQH XQJHWLOJWH )RUP LP (UKDOWV�
RGHU LP 7LOJXQJVNRQWH[W YRUOLHJW� 2SIHU GLHVHU $XVZDKO VLQG LQ HUVWHU /LQLH
GLH 7RNHQV PLW H[WUHP QLHGULJHU )UHTXHQ] �KDSD[ OHJRPHQD�� ��� ���

��� ���VRIHUQ VLH PLQGHVWHQV HLQPDO LP (UKDOWXQJV� RGHU 7LOJXQJVNRQWH[W YRUJHIXQGHQ
ZXUGHQ�
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7�:RUW�7RNHQV ������� HUI�OOWHQ GLHVH %HGLQJXQJ� MHGRFK QXU QRFK � ���
7�:RUW�7\SHV ��������¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬

7DEHOOH�����$Q]DKO�GHU�LQ�7�:RUW�7RNHQV�LQ�GHQ�HLQ]HOQHQ�.RQWH[WNODVVHQ
.RQWH[WNODVVH =DKO�GHU�%HOHJH $QWHLO�GHU�ZH�LQ��
(UKDOWXQJVNRQWH[W ��� ��� �����
7LOJXQJVNRQWH[W ��� ��� ¬����
XQEHNDQQWHU�.RQWH[W ¬�� ��� �����
1XOONRQWH[W ¬�� ��� �����

7RNHQV�7\SHV�������� � ����

'LH GULWWH 6SDOWH GHU 7DEHOOH �� ]HLJW� WURW] GHU QXU JUREHQ� HUVWHQ
$XVZDKOEHGLQJXQJ� EHUHLWV GHXWOLFK GHQ (LQIOXVV GHU 7LOJXQJVUHJHO DXI GLH 7�
:|UWHU� hEHU ��� (UKDOW LP (UKDOWXQJVNRQWH[W XQG DP �7HLO�� 6DW]HQGH�
JHJHQ �� LP 7LOJXQJVNRQWH[W� 6LH EHVWlWLJW VR GLH JHZlKOWH
2SHUDWLRQDOLVLHUXQJ�GHU�Å7�:|UWHU´�

hEHU 6FKZHOOHQZHUWH I�U GHQ $QWHLO GHU QLFKWJHWLOJWHQ )RUPHQ ZH LP
(UKDOWXQJV� XQG LP 7LOJXQJVNRQWH[W ZXUGHQ VWDWLVWLVFK ÅJXWH´ %HLVSLHOH I�U
GLH .ODVVHQ GHU UHJHOPl�LJHQ Å7LOJHU´ ω7 XQG GHU Å1LH�7LOJHU´ ω1 EHVWLPPW�
$OV�6FKZHOOHQZHUWH�KDEH�LFK�]XQlFKVW�JHZlKOW�

_ZH_�_Z_(UKDOWXQJVNRQWH[W _ZH_�_Z_7LOJXQJVNRQWH[W
ω7 > ��� < ���
ω1 > ��� > ���

ω7 VLQG GHPQDFK 7�:|UWHU� GLH LP (UKDOWXQJVNRQWH[W �EHUZLHJHQG
QLFKWJHWLOJW� LP 7LOJXQJVNRQWH[W DEHU �EHUZLHJHQG JHWLOJW HUVFKHLQHQ� ω1
WLOJHQ�LQ�EHLGHQ�.RQWH[WHQ��EHUZLHJHQG�QLFKW�

'LH =DKO GHU %HOHJH MH 7\SH VFKZDQNW XQG LVW RIW JHQHUHOO QLHGULJ� (UVHW]W
PDQ MHGRFK GLH ]X YHUJOHLFKHQGHQ =DKOHQYHUKlOWQLVVH GXUFK GLH MHZHLOV
XQJ�QVWLJVWHQ :HUWH LQQHUKDOE LKUHV .RQILGHQ]LQWHUYDOOV� VR NDQQ PDQ �PLW
HLQHU EHVWLPPWHQ :DKUVFKHLQOLFKNHLW� DQQHKPHQ� GDVV GDV 9HUKlOWQLV GXUFK
GDV +LQ]X]LHKHQ ZHLWHUHU %HOHJH QLFKW XQJ�QVWLJHU ZLUG DOV GHU
DQJHQRPPHQH�:HUW�

=X MHGHU 3URSRUWLRQ ZXUGH HLQ ELQRPLDOHV .RQILGHQ]LQWHUYDOO EHUHFKQHW
�] ������ .RQILGHQ] ���� PLQG� �� XQG I�U GLH *U|�HUEHGLQJXQJ GLH
XQWHUH� I�U GLH .OHLQHUEHGLQJXQJ GLH REHUH .RQILGHQ]VFKZHOOH �FRQILGHQFH
OLPLW��DQVWHOOH�GHU�HUUHFKQHWHQ�3URSRUWLRQ�HLQJHVHW]W�

8QWHU GLHVHQ 9RUDXVVHW]XQJHQ OLH�HQ VLFK ��� 7�:RUW�7\SHV DOV ω7 XQG ���
7\SHV�DOV�ω1�NODVVLIL]LHUHQ�

'DV EHGHXWHW QLFKW� GDVV HV VLFK EHL GHQ �EULJHQ NQDSS ���� 7\SHV QLFKW
DXFK XP UHJXOlU WLOJHQGH E]Z� QLHPDOV WLOJHQGH /H[HPH KDQGHOW� 8UVDFKH I�U
GLHVH ULJLGH $XVZDKO LVW YLHOPHKU GDV DQJHVHW]WH .RQILGHQ]NULWHULXP� GDV
]XVDPPHQ PLW GHU JHZlKOWHQ 6FKZHOOH DOOH )RUPHQ PLW ZHQLJHU DOV �
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%HOHJHQ MH .RQWH[WNODVVH DXVVFKOLH�W� (LQH HUVWH 6LFKWXQJ GLHVHU� NHLQHU
.ODVVH ]XJHRUGQHWHQ :|UWHU �YJO� 7DEHOOH � LP $QKDQJ %� HUODXEW IROJHQGH
(LQWHLOXQJ�

D� =X�ZHQLJH�%HOHJH��_Z_(UKDOWXQJV�.7�RGHU�_Z_7LOJXQJV�.7�<��� � ����7\SHV
E� 6LQJXODU�3OXUDO�.ROOLVLRQ��%VS���'LVTXH�Q��'HEDWWH�Q� ���7\SHV
F� 1RPLQDWLY�$NNXVDWLY�.ROOLVLRQ��%VS���ODUJH�Q� ��7\SHV
G� 2UWKRJUDSKLVFKH�)HKOHU��LQGLYLGXHOOH�6FKUHLEZHLVHQ ���7\SHV
H� .ROOLVLRQ�QLFKW�YHUZDQGWHU�/H[HPH��%VS���]X�QQ��:HH�Q� ���7\SHV
I� =ZHLIHOVIlOOH ��7\SHV

'LH /H[HPH� GLH GLH .ODVVHQ GHU ω7 XQG ω1 ELOGHQ� ]HLJHQ IROJHQGH 9HUWHLOXQJ
DXI�GLH�YHUVFKLHGHQHQ�.RQWH[WH�

ω7
.RQWH[WNODVVH =DKO�GHU�%HOHJH $QWHLO�GHU�ZH�LQ��
(UKDOWXQJVNRQWH[W ������ �����
7LOJXQJVNRQWH[W ¬����� ¬����
XQEHNDQQWHU�.RQWH[W ¬����� �����
1XOONRQWH[W ¬����� �����

7RNHQV�7\SHV������������

ω1
.RQWH[WNODVVH =DKO�GHU�%HOHJH $QWHLO�GHU�ZH�LQ��
(UKDOWXQJVNRQWH[W ���� �����
7LOJXQJVNRQWH[W ���� �����
XQEHNDQQWHU�.RQWH[W ¬��� �����
1XOONRQWH[W ���� �����

7RNHQV�7\SHV����������
'LH ω7�.ODVVH XPIDVVW JHJHQ�EHU GHU ω1�.ODVVH RIIHQEDU :|UWHU PLW K|KHUHU
PLWWOHUHU )UHTXHQ]� 'HXWOLFKHU ZLUG GLHV� ZHQQ PDQ GHQ 0LWWHOZHUW GHU
/H[HPIUHTXHQ]HQ�EHLGHU�.ODVVHQ�EHUHFKQHW�

)UHTXHQ]
0LWWHOZHUW 9DULDQ]

ω7 ����� �����
ω1 ¬���� ¬����

:DUXP VLQG GLH Å$XVQDKPHQ´ GHU 7LOJXQJVUHJHO QLHGHUIUHTXHQWHU" )�U 3HWHU
*LOOHV LVW GLH 7RQNRQWXU +/+ I�U GLH XQWHUEOHLEHQGH 7LOJXQJ YHUDQWZRUWOLFK�
-HGRFK P�VVH HLQ :RUW HLQHQ JHZLVVHQ *UDG DQ G\QDPLVFKHU %HWRQXQJ
DXIZHLVHQ �VWUHVV�� XP GLHVH 7RQNRQWXU WUDJHQ ]X N|QQHQ� +RFKIUHTXHQWH
:|UWHU XQG :RUWVHJPHQWH WUDJHQ KlXILJ NHLQHQ VWUHVV� Å'DKHU EOHLEHQ
)XQNWLRQVZ|UWHU XQG KRFKIUHTXHQWH 9HUEHQ PLW JOHLFKHU VHJPHQWHOOHU
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:HLWHUH =XVDPPHQKlQJH ]ZLVFKHQ GHU =XJHK|ULJNHLW ]X HLQHU GHU EHLGHQ
.ODVVHQ XQG EHVWLPPWHQ :RUWHLJHQVFKDIWHQ� HWZD *UR�VFKUHLEXQJ RGHU
$UWLNXODWLRQVRUW�GHU�(QGVLOEH��ZHUGHQ�LQ�.DSLWHO���DQJHVSURFKHQ�

��� ,QWHUSUHWDWLRQ

,P OHW]WHQ $EVFKQLWW ZXUGH HLQH .ODVVLILNDWLRQ GHV 7�/H[LNRQV QDFK GHP
7LOJXQJVYHUKDOWHQ�GHU�HLQ]HOQHQ�:|UWHU�LQ�YHUVFKLHGHQHQ��SKRQHWLVFKHQ�E]Z�
JUDSKHPLVFKHQ�.RQWH[WHQ�EHVFKULHEHQ�

'LHVH .ODVVLILNDWLRQ LVW UHDOLVLHUEDU XQG OLHIHUW� WURW] PDWHULDOEHGLQJWHU XQG
V\VWHPDWLVFKHU�(LQVFKUlQNXQJHQ��EHIULHGLJHQGH�(UJHEQLVVH�

$OOHUGLQJV LVW GLH $XVEHXWH DQ VWDWLVWLVFK ÅJXWHQ %HLVSLHOHQ´ NOHLQ� :ROOWH
PDQ GLH DXI 9RNDO XQG �Q HQGHQGHQ :|UWHU DXV GHP YRUOLHJHQGHQ &RUSXV
DQKDQG GHU EHLGHQ HU]HXJWHQ .ODVVHQ DOV ω7 XQG ω1 DQQRWLHUHQ� VR N|QQWH
PDQ QRFK ��� GHU ODXIHQGHQ :RUWIRUPHQ �7RNHQV�� DEHU QXU ���� GHU
XQWHUVFKLHGOLFKHQ�/H[HPH��7\SHV��DQQRWLHUHQ�

,P GLUHNWHQ 9HUJOHLFK PLW GHP &257,1$�9ROOIRUPHQZ|UWHUEXFK��� IlOOW GLH
5HODWLRQ QRFK XQJ�QVWLJHU DXV� +LHU N|QQHQ QXU ��� ������ GHU �� ��� DXI
�Q�DXVODXWHQGHQ�)RUPHQ�DQQRWLHUW�ZHUGHQ�

'LH 7LOJXQJVHLJHQVFKDIWHQ GHU :|UWHUEXFKHLQWUlJH GLUHNW DXV GHP &RUSXV
]X EHVWLPPHQ� LVW RIIHQEDU QLFKW P|JOLFK� $OV P|JOLFKH /|VXQJVVWUDWHJLHQ
ELHWHQ�VLFK�DQ�

� 9HUJU|�HUXQJ�GHV�&RUSXV��'LH�RELJHQ�=DKOHQ�ODVVHQ�HLQHQ�8PIDQJ
YRQ�����0LOOLRQHQ�:RUWIRUPHQ�Q|WLJ�HUVFKHLQHQ��)DNWRU������HLQH�I�U
GDV�JHVFKULHEHQH�/sW]HEXHUJHVFKH�]XU�=HLW�QLFKW�HUUHLFKEDUH�=DKO

� (LQEH]LHKXQJ�GHU�VHOWHQHQ�)RUPHQ��'XUFK�+HUDEVHW]XQJ�GHU
6FKZHOOHQ��=XVDPPHQI�KUHQ�lKQOLFKHU�RGHU�JOHLFK�DXVODXWHQGHU
)RUPHQ

� 9HUDOOJHPHLQHUXQJ��,QGHP�PDQ�YRQ�GHQ�YRUKDQGHQHQ�ÅJXWHQ
%HLVSLHOHQ´�DXI�GDV�9HUKDOWHQ�DQGHUHU�:|UWHU�VFKOLH�W

,P )ROJHQGHQ VROO HLQH .RPELQDWLRQ DXV GHQ EHLGHQ OHW]WHQ $QVlW]HQ
YHUIROJW ZHUGHQ� )�U GHQ GULWWHQ $QVDW] VSULFKW EHVRQGHUV� GDVV HU GLH
PRUSKRORJLVFKH XQG OH[LNDOLVFKH 3URGXNWLYLWlW GHV /sW]HEXHUJHVFKHQ
EHU�FNVLFKWLJW� 6FKRQ GDV H[LVWLHUHQGH &257,1$�:|UWHUEXFK YHU]HLFKQHW
]DKOUHLFKH PRUSKRORJLVFK P|JOLFKH )OH[LRQVIRUPHQ GHU HLQ]HOQHQ :|UWHU�
RKQH 5�FNVLFKW GDUDXI� RE GLHVH DXFK SUDNWLVFK YHUZHQGHW ZHUGHQ� RE VLH
DOVR LQ HLQHP &RUSXV GHV /sW]HEXHUJHVFKHQ ² ZLH JUR� HU DXFK VHL ²
EHOHJEDU ZlUHQ� ,QNRQJUXHQ]HQ ]ZLVFKHQ :|UWHUEXFK XQG &RUSXV VLQG DOVR
LQ EHLGHQ 5LFKWXQJHQ ]X HUZDUWHQ� 9RP :|UWHUEXFK DXV� ZHLO HV DXV
V\VWHPDWLVFKHQ *U�QGHQ ZHQLJ JHEUDXFKWH 'HULYDWLRQHQ HQWKlOW� YRP

��� :RUWEHVWDQG�YRP�0DL��������� ����9ROOIRUPHQ
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&RUSXV DXV� ZHLO HV GLH OH[LNDOLVFKH 3URGXNWLYLWlW GHU 6SUDFKEHQXW]HU
ZLGHUVSLHJHOW�

(LQ 9HUJOHLFK GHU )OH[LRQV� XQG 'HULYDWLRQVSDUDGLJPDWD GHV 9HUEV ÅVLFKHQ´
�GW�� VXFKHQ� LQ GHQ YHUVFKLHGHQHQ :RUWOLVWHQ YHUDQVFKDXOLFKW GDV �7DEHOOH
���� 'LH HUVWH 6SDOWH ]HLJW GLH LP &257,1$�:|UWHUEXFK YHU]HLFKQHWHQ
)RUPHQ �DXI �Q�� GLH ]ZHLWH GLH LP &RUSXV &�� YHUWUHWHQHQ %HOHJH� GLH GULWWH
VFKOLH�OLFK GLH EHLGHQ )RUPHQ� GLH GLH )UHTXHQ]VFKZHOOH ]XU ω7�.ODVVH
�] ������6FKZHOOHQZHUWH�����������EHUZLQGHQ�NRQQWHQ�

7DEHOOH�����%HLVSLHO�I�U�GHQ�)RUPHQUHLFKWXP�GHV�:|UWHUEXFKV
&RUWLQD�:% &RUSXV��&��� ωω7����������
DXVVLFKHQ DXVVLFKHQ
DXV]HVLFKHQ
EHVLFKHQ EHVLFKHQ
GXHUFKVLFKHQ GXHUFKVLFKHQ
HUDXVVLFKHQ HUDXVVLFKHQ
HUDXV]HVLFKHQ HUDXV]HVLFKHQ
HUElLVLFKHQ
QRVLFKHQ

QR]HVLFKHQ
RIVLFKHQ
RI]HVLFKHQ RI]HVLFKHQ
RSVLFKHQ RSVLFKHQ
RS]HVLFKHQ

UDXVVLFKHQ
VLFKHQ VLFKHQ VLFKH1
XQ]HVLFKHQ XQ]HVLFKHQ
XVLFKHQ XVLFKHQ
YHUVLFKHQ YHUVLFKHQ YHUVLFKH1
]HVXPPHQ]HVLFKHQ
]HVXPPHVLFKHQ ]HVXPPHVLFKHQ
sQQHUVLFKHQ sQQHUVLFKHQ

1LFKW ]XIlOOLJ KDQGHOW HV VLFK KLHUEHL XP GDV 6LPSOH[ ÅVLFKHQ´ XQG GDV QLFKW
DEWUHQQEDUH ÅYHUVLFKHQ´� ,QILQLWLYIRUPHQ YRQ 9HUEHQ VWHKHQ ² EHGLQJW GXUFK
GLH �GHP 'HXWVFKHQ YHUJOHLFKEDUH� :RUWVWHOOXQJ LP /sW]HEXHUJHVFKHQ ²
KlXILJ DP (QGH HLQHV �7HLO�� 6DW]HV� GDPLW DEHU LP 1XOONRQWH[W� %HL 9HUEHQ
RKQH DEWUHQQEDUH 3UlIL[H ODXWHQ MHGRFK ,QILQLWLY� XQG EHVWLPPWH IOHNWLHUWH
3UlVHQVIRUPHQ KlXILJ JOHLFK���� 0LW LKUHQ 5HDOLVDWLRQHQ DOV ILQLWH 9HUEHQ
OLHIHUQ ÅVLFKHQ´ XQG ÅYHUVLFKHQ´ DOVR �EHUGXUFKVFKQLWWOLFK YLHOH %HLVSLHOH LP
(UKDOWXQJV��XQG�LP�7LOJXQJVNRQWH[W�

��� $XFK EHL ÅVLFKHQ´� ÅVH IDQQHQ� ZDW VH VLFKHQ´� Å�(FK VLFKHQ G
0sQVFKHQ¶� VRW GH NOHQJH
3UsQ]´��ÅPLU�VLFKHQ�QR�HQJHP�6\VWHP´��%HLVSLHOH�DXV�&���
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'DV ZHLWHUH 9RUJHKHQ ZLUG GDULQ EHVWHKHQ� GDV 7LOJXQJVYHUKDOWHQ JXW
EHOHJWHU /H[HPH ZLH ÅVLFKHQ´� ÅYHUVLFKHQ´ MHZHLOV DXI HLQH JHVDPWH
:RUWJUXSSH KLQ ]X YHUDOOJHPHLQHUQ� =XJOHLFK N|QQHQ GLH +DSD[ OHJRPHQD
DXV�GHP�&RUSXV�]XU�hEHUSU�IXQJ�GLHVHV�9RUJHKHQV�KHUDQJH]RJHQ�ZHUGHQ�
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� $XWRPDWLVFKHU�(UZHUE�VSUDFKOLFKHQ�:LVVHQV

��� (LQOHLWXQJ

'LH EHLGHQ NODVVLVFKHQ $QVlW]H GHV PDVFKLQHOOHQ /HUQHQV VWDPPHQ DXV GHQ
����HU XQG ����HU -DKUHQ� 5RVHQEODWWV Ä3HUFHSWURQ¶ PLW VHLQHP DQ
ELRORJLVFKHQ 9RUELOGHUQ RULHQWLHUWHQ� NRQQHNWLRQLVWLVFKHQ $QVDW] XQG
:LQVWRQV Ä.O|W]FKHQZHOW¶�/HUQV\VWHP� GDV JHJHEHQH %HLVSLHOH LQ HLQ
P|JOLFKVW HLQIDFKHV VHPDQWLVFKHV 0RGHOO HLQRUGQHWH� 1HXHUH $QVW|�H
NDPHQ DXV GHP %HUHLFK GHU .�QVWOLFKHQ ,QWHOOLJHQ] �.,� �HLQH KLVWRULVFKH
hEHUVLFKW ELHWHW .RGUDWRII����� ,P IROJHQGHQ $EVFKQLWW ZLUG HLQH
6\VWHPDWLVLHUXQJ�GHU�YHUVFKLHGHQHQ�$QVlW]H�VNL]]LHUW�

%ULOO 	 0DUFXV��� HULQQHUQ GDUDQ� GDVV GDV XQ�EHUZDFKWH /HUQHQ
JUDPPDWLVFKHQ :LVVHQV GDQHEHQ DXFK :XU]HOQ LQ GHU VWUXNWXUDOLVWLVFK
JHSUlJWHQ 6SUDFKZLVVHQVFKDIW KDW� 1DFK 5� 6� :HOOV¶ $XIVDW] Å,PPHGLDWH
&RQVWLWXHQWV´ YRQ ���� PRGHOOLHUWHQ VLH 0HWKRGHQ ]XU DXWRPDWLVFKHQ
$QDO\VH YRQ OH[LNDOLVFKHQ 'LVWULEXWLRQHQ� ,Q $EVFKQLWW ��� ZHUGHQ
YHUVFKLHGHQH $UEHLWHQ ]XP DXWRPDWLVFKHQ :LVVHQVHUZHUE DXV &RUSRUD ²
GDUXQWHU DXFK $UEHLWHQ %ULOOV ² YRUJHVWHOOW XQG LQ GHQ VNL]]LHUWHQ 5DKPHQ
HLQJHRUGQHW�

��� 3DUDGLJPHQ�PDVFKLQHOOHQ�/HUQHQV

%ULVFRH 	 &DHOOL��� XQWHUVFKHLGHQ DQKDQG GHU )RUP GHV :LVVHQVHUZHUEV XQG
VHLQHU�V\VWHPLQWHUQHQ�5HSUlVHQWDWLRQ�YLHU�3DUDGLJPHQ�OHUQHQGHU�6\VWHPH�

� 6\PEROLVFK�HPSLULVFKH�6\VWHPH��V\PEROLF�HPSLULFDO�OHDUQHUV���'HU
:LVVHQVHUZHUE�HUIROJW�LQGXNWLY�GXUFK�GLH�$EVWUDNWLRQ�YRQ�%HLVSLHOHQ�

� (UNOlUXQJVEDVLHUWH��DQDO\WLVFKH��6\VWHPH��H[SODQDWLRQ�EDVHG�OHDUQHUV��
'DV�6\VWHP�OHUQW��LQGHP�HV�QHXHV�:LVVHQ�GHGXNWLY�DXV�JHJHEHQHP
+LQWHUJUXQGZLVVHQ�DEOHLWHW��RIW�LQ�)RUP�HLQHV�PDWKHPDWLVFKHQ
%HZHLVHV�

� *HQHWLVFKH��QDFK�GHP�9RUELOG�GHU�HYROXWLRQlUHQ�$XVOHVH�PRGHOOLHUWH
6\VWHPH�

� .RQQHNWLRQLVWLVFKH��DQ�GHU�SDUDOOHOHQ�9HUDUEHLWXQJ�GHV�1HUYHQV\VWHPV

��� <��.2'5$72))���������,QWURGXFWLRQ�WR�PDFKLQH�OHDUQLQJ��/RQGRQ��3LWPDQ�
��� (� %5,// 	 0� 0$5&86 ������� 7DJJLQJ DQ XQIDPLOLDU WH[W ZLWK PLQLPDO KXPDQ

VXSHUYLVLRQ��3URF��RI�WKH�$$$,�)DOO�6\PSRVLXP
��� *� %5,6&2( 	 7� &$(//, ������� 6\PEROLF PDFKLQH OHDUQLQJ� %G� � YRQ $ FRPSHQGLXP

RI�PDFKLQH�OHDUQLQJ��1RUZRRG��$EOH[���6��
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RULHQWLHUWH�6\VWHPH�

'LH 9HUWUHWHU GHU HUVWHQ EHLGHQ 3DUDGLJPHQ ]lKOHQ ]X GHQ VRJHQDQQWHQ
V\PEROLVFKHQ�6\VWHPHQ�

(LQH IHLQHUH 7D[RQRPLH DXIJUXQG GHU HLQJHVHW]WHQ /HUQVWUDWHJLHQ VWHOOW
0LFKDOVNL����DXI�

� (LQJHEDXWHV�:LVVHQ��GLUHFW�LPSODQWLQJ���'LHVH�6\VWHPH�OHUQHQ�QLFKW
LP�HLJHQWOLFKHQ�6LQQ��VRQGHUQ�HUKDOWHQ�LKU�JHVDPWHV�:LVVHQ�EHUHLWV
EHL�GHU�.RQVWUXNWLRQ��]�%��LQ�)RUP�HLQHU�'DWHQEDQN��GLH
P|JOLFKHUZHLVH�LQ�HLQHP�JHZLVVHQ�5DKPHQ�PDWKHPDWLVFKH�RGHU
VWDWLVWLVFKH�6FKOXVVIROJHUXQJHQ�]LHKHQ�NDQQ�

� /HUQHQ�QDFK�$QOHLWXQJ��/��IURP�LQVWUXFWLRQ���'DV�6\VWHP�ZlKOW
HLQJHJHEHQHV�:LVVHQ�DXV�XQG��EHUI�KUW�HV�LQ�HLQH�HIIL]LHQWH�LQWHUQH
5HSUlVHQWDWLRQ�

� /HUQHQ�GXUFK�'HGXNWLRQ��/��E\�GHGXFWLRQ���+LHU�]LHKW�GDV�6\VWHP
6FKO�VVH�DXV�YRUKDQGHQHP�+LQWHUJUXQGZLVVHQ��XQG�JHJHEHQIDOOV�QHX
GDUJHERWHQHP�:LVVHQ���(V�HUZLUEW�VR�ORJLVFK�lTXLYDOHQWHV�RGHU
VSH]LILVFKHUHV�:LVVHQ��(UNOlUXQJVEDVLHUWH�6\VWHPH�JHK|UHQ�]X�GLHVHU
.ODVVH�

� /HUQHQ�DXIJUXQG�YRQ�$QDORJLHQ��/��E\�DQDORJ\���'DV�6\VWHP�PXVV
YRUKDQGHQHV�:LVVHQ�DXI�HLQHQ�QHXHQ�$QZHQGXQJVEHUHLFK�DXVZHLWHQ�

� /HUQHQ�GXUFK�%HLVSLHOH��/��IURP�H[DPSOHV���6ROFKH�6\VWHPH�OHUQHQ
LQGXNWLY��YJO��REHQ�V\PEROLVFK�HPSLULVFKH�6\VWHPH���(LQ�Å/HKUHU´
�E]Z��/HKUHU�3UR]HVV��VWHOOW�GLH�%HLVSLHOH�I�U�GDV�]X�OHUQHQGH�.RQ]HSW
EHZXVVW��V\VWHPDWLVFK�RGHU�]XIlOOLJ�]XU�9HUI�JXQJ�

� %HREDFKWXQJ�XQG�(QWGHFNXQJ��/��E\�REVHUYDWLRQ�DQG�GLVFRYHU\��
$XFK�GLHVH�.ODVVH�OHUQHQGHU�6\VWHPH�DUEHLWHW�LQGXNWLY��'LH�6\VWHPH
P�VVHQ�GHQ�%HREDFKWXQJVUDXP�MHGRFK�VHOEVWlQGLJ�JOLHGHUQ�
0LFKDOVNL�XQWHUVFKHLGHW�SDVVLYH�%HREDFKWXQJ��GDV�6\VWHP�VXFKW�HLQH
6WUXNWXU�LQ�HLQHU�JHJHEHQHQ�0HQJH�YRQ�%HREDFKWXQJHQ��XQG�DNWLYHV
([SHULPHQWLHUHQ��GDV�6\VWHP�I�KUW�VHOEVW�bQGHUXQJHQ�LQ�HLQHU
JHJHEHQHQ�8PJHEXQJ�KHUEHL�XQG�EHREDFKWHW�GLHVH��

)�U VSUDFKZLVVHQVFKDIWOLFKH $XIJDEHQ VLQG ² QHEHQ ]DKOUHLFKHQ 6\VWHPHQ
GHV LQGXNWLYHQ 7\SV ² LQ GHQ OHW]WHQ -DKUHQ DXFK $QDORJLHQ OHUQHQGH
6\VWHPH�LQ�GHQ�%OLFNSXQNW�JHU�FNW��HLQH�(LQI�KUXQJ�JLEW��'DHOHPDQV����

��� 5� 6� 0,&+$/6., ������� /HDUQLQJ VWUDWHJLHV DQG DXWRPDWHG NQRZOHGJH DFTXLVLWLRQ� $Q
RYHUYLHZ� LQ /� %ROF �+UVJ��� &RPSXWDWLRQDO PRGHOV RI OHDUQLQJ �+HLGHOEHUJ�1HZ <RUN�
6SULQJHU���6�����

��� :� '$(/(0$116 ������� ,QWURGXFWLRQ� -(7$, VSHFLDO LVVXH RQ PHPRU\�EDVHG ODQJXDJH
SURFHVVLQJ��-(7$,��������6��������
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��� %HVSUHFKXQJ�DXVJHZlKOWHU�$UEHLWHQ

'LH %HVWLPPXQJ GHV 7LOJXQJVYHUKDOWHQV OsW]HEXHUJHVFKHU :|UWHU DQKDQG
GHU *UDSKHPDEIROJH HQWVSULFKW GHU (QWGHFNXQJ HLQHV =XVDPPHQKDQJV
]ZLVFKHQ GHU )RUP HLQHV 2EMHNWV XQG VHLQHU .DWHJRULH� (LQ YHUJOHLFKEDUHV
3UREOHP LVW GLH =XZHLVXQJ YRQ :RUWDUWHQ ��7DJV� DQ XQEHNDQQWH
:RUWIRUPHQ DXIJUXQG LKUHU PRUSKRORJLVFKHQ 6WUXNWXU� ,P )ROJHQGHQ
ZHUGHQ HLQLJH DNWXHOOH $UEHLWHQ EHVSURFKHQ� GLH VLFK GLHVHP 3UREOHP YRQ
GHU�6HLWH�GHV�PDVFKLQHOOHQ�/HUQHQV�KHU�QlKHUQ�

����� %ULOO��,QGXNWLRQ�YRQ�5HJHOQ�]XU�:RUWDUWHQEHVWLPPXQJ

%ULOO������� HQWZDUI HLQHQ 7DJJHU� GHU DXV HLQHP DQQRWLHUWHQ &RUSXV LQ HLQHP
LWHUDWLYHQ /HUQSUR]HVV 5HJHOQ I�U GLH :RUWDUW]XZHLVXQJ LQGX]LHUW� %ULOOV
9HUIDKUHQ� GDV HU XQWHU GHP 1DPHQ Å7UDQVIRUPDWLRQ EDVHG HUURU�GULYHQ
OHDUQLQJ´ �7%('/� EHNDQQW JHPDFKW KDW� ZXUGH I�U GLH YHUVFKLHGHQVWHQ
)UDJHVWHOOXQJHQ DGDSWLHUW� VR HWZD GLH 'HVDPELJXLHUXQJ GHU V\QWDNWLVFKHQ
)XQNWLRQ YRQ 3UlSRVLWLRQDOSKUDVHQ��� RGHU GLH DXWRPDWLVFKH
,QIRUPDWLRQVH[WUDNWLRQ����

'DV 6\VWHP YHUJOHLFKW GHQ $XVJDQJV]XVWDQG� HLQ PLW HLQHP NOHLQHQ 7DJ�
/H[LNRQ XQG HLQIDFKHQ +HXULVWLNHQ YRUJHWDJJWHV &RUSXV� PLW GHP
=LHO]XVWDQG� GHP VHOEHQ &RUSXV PLW ULFKWLJ ]XJHZLHVHQHQ 7DJV �ÅWKH WUXWK´��
'DEHL HQWZLFNHOW GDV 6\VWHP HLQH )ROJH YRQ 7UDQVIRUPDWLRQVUHJHOQ� GLH GLH
$QQRWDWLRQ GHV $XVJDQJVFRUSXV P|JOLFKVW IHKOHUIUHL LQ GLH GHV =LHOFRUSXV
�EHUI�KUHQ�

-HGH 5HJHO EHVWHKW DXV HLQHU 7UDQVIRUPDWLRQ �ÅHUVHW]H 7DJ 3 GXUFK 7DJ 4´�
XQG HLQHU VLH DXVO|VHQGHQ 8PJHEXQJ� )�U MHGHV IDOVFK ]XJHZLHVHQH 7DJ
LQVWDQWLLHUW GDV 6\VWHP HLQH YRUJHJHEHQH 0HQJH YRQ 5HJHOVFKHPDWD DOV
5HJHOK\SRWKHVHQ��%HL�MHGHU�,WHUDWLRQ�GHV�/HUQYRUJDQJV�ZLUG�HUPLWWHOW��ZHOFKH
5HJHOK\SRWKHVH GLH JU|�WP|JOLFKH =DKO IDOVFK ]XJHZLHVHQHU 7DJV NRUULJLHUW�
GLHVH�ZLUG�EHLEHKDOWHQ�

%ULOOV /HUQYHUIDKUHQ OlVVW VLFK DOV �EHUZDFKWHV� LQGXNWLYHV /HUQYHUIDKUHQ
HLQRUGQHQ �%ULOO HQWZLFNHOWH VSlWHU DXFK HLQH XQ�EHUZDFKWH 9HUVLRQ� GLH
RKQH HLQ PDQXHOO JHWDJJWHV 7UDLQLQJVFRUSXV DXVNRPPW����� 'HU 3UR]HVV GHU

��� (� %5,// ������� $ VLPSOH UXOH�EDVHG SDUW RI VSHHFK WDJJHU� LQ 3URF� RI WKH WKLUG
FRQIHUHQFH�RQ�DSSOLHG�QDWXUDO�ODQJXDJH�SURFHVVLQJ

��� (� %5,// ������� $ UHSRUW RI UHFHQW SURJUHVV LQ WUDQVIRUPDWLRQ�EDVHG HUURU�GULYHQ
OHDUQLQJ��3URF��RI�WKH�����$53$�ZRUNVKRS�RQ�KXPDQ�ODQJXDJH�WHFKQRORJ\��6��������

��� (� %5,// 	 3� 5(61,. ������� $ UXOH�EDVHG DSSURDFK WR SUHSRVLWLRQDO SKUDVH DWWDFKPHQW
GLVDPELJXDWLRQ��LQ�3URF��RI�WKH�����&2/,1*�LQWHUQDWLRQDO�FRQIHUHQFH��6���������

��� 0�(� &$/,)) ������� 5HODWLRQDO OHDUQLQJ WHFKQLTXHV IRU QDWXUDO ODQJXDJH LQIRUPDWLRQ
H[WUDFWLRQ��'LVVHUWDWLRQ���7HFKQLFDO�5HSRUW�$,���������$XVWLQ��8QLYHUVLW\�RI�7H[DV�

��� (� %5,// 	 0� 323 ������� 8QVXSHUYLVHG OHDUQLQJ RI GLVDPELJXDWLRQ UXOHV IRU SDUW RI
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5HJHOILQGXQJ lKQHOW GHP 'HFLVLRQ�WUHHV�9HUIDKUHQ� GXUFK GLH YRUVSH]L�
IL]LHUWHQ�5HJHOVFKHPDWD�LVW�GHU�(QWVFKHLGXQJVUDXP�MHGRFK�YRUJHJHEHQ����

:lKUHQG GHV /HUQSUR]HVVHV ZLUG LQ MHGHP 'XUFKODXI GHU 1HWWREHLWUDJ MHGHU
5HJHOK\SRWKHVH ]XU *HVDPW�$XINOlUXQJVTXRWH JHPHVVHQ� 'LHV HUP|JOLFKW
GLH )RNXVVLHUXQJ GHV /HUQSUR]HVVHV DXI GLH HUIROJYHUVSUHFKHQGVWHQ 5HJHOQ
�6FKXW] YRU RYHUWUDLQLQJ����� 'HKDVSH 	 )RUULHU��� ]HLJHQ� GDVV VLFK GLH
(IIL]LHQ] YRQ %ULOOV /HUQYHUIDKUHQ VWHLJHUQ OlVVW� ZHQQ GLH 5HJHOVFKHPDWD
QDFK�LKUHU�ORJLVFKHQ�$OOJHPHLQKHLW�VRUWLHUW�ZHUGHQ�

(LQ LQWHUHVVDQWHU $VSHNW LP 5DKPHQ GHU YRUOLHJHQGHQ $UEHLW LVW %ULOOV
6WUDWHJLH EHL GHU %HKDQGOXQJ XQEHNDQQWHU :RUWIRUPHQ� +LHU OLHJW GHU
6FKZHUSXQNW QLFKW DXI GHU 5HGX]LHUXQJ DQ VLFK EHNDQQWHU /HVDUWHQ DQKDQG
GHV 6DW]NRQWH[WV� VRQGHUQ DXI GHU (UVW]XZHLVXQJ HLQHU SODXVLEOHQ
:RUWNDWHJRULH DXIJUXQG YRQ PRUSKRORJLVFKHQ (LJHQVFKDIWHQ GHU )RUP
VHOEVW� 'LH HUVWH 7DJJHUYHUVLRQ ������ ZLHV XQEHNDQQWHQ :|UWHUQ DOV
$XVJDQJVDQQRWDWLRQ GLH 7DJV 1RPHQ RGHU (LJHQQDPH ]X� HV VWHOOWH VLFK
MHGRFK KHUDXV� GDVV JHUDGH GLHVH :|UWHU QDFK $EVFKOXVV GHU /HUQSKDVH HLQH
EHVRQGHUV KRKH )HKOHUUDWH DXIZLHVHQ� %ULOO VHW]W GHVKDOE ���� HLQ HLJHQHV
7%('/�/HUQV\VWHP VSH]LHOO I�U GDV 3UREOHP GHU (UVW]XZHLVXQJ YRQ 7DJV DQ
XQEHNDQQWH )RUPHQ HLQ� 'LHVHV 6\VWHP VXFKW QDFK =XVDPPHQKlQJHQ
]ZLVFKHQ :RUWDUW XQG PRUSKRORJLVFKHU )RUP� .ULWHULHQ VLQG KlXILJH $IIL[H�
6WDPP�bKQOLFKNHLW �RSHUDWLRQDOLVLHUW DOV ,GHQWLWlW ]ZHLHU )RUPHQ QDFK
7LOJXQJ RGHU (LQI�JXQJ HLQHV 7HLOVWULQJV� XQG XQPLWWHOEDU EHQDFKEDUWH
/H[HPH �ÅXQEHNDQQWH :|UWHU UHFKWV GHU )RUP ; HUKDOWHQ GDV 7DJ <´��
0RUSKRORJLVFKH 3UR]HVVH ZLH 8PODXWXQJ RGHU $VVLPLODWLRQ ODVVHQ VLFK LQ
GHQ YRUJHJHEHQHQ 5HJHOVFKHPDWD MHGRFK QLFKW EHVFKUHLEHQ� +LHU VHW]W HLQH
$UEHLW�YRQ�$QGUHL�0LNKHHY�DQ��GLH�LP�IROJHQGHQ�$EVFKQLWW�EHVSURFKHQ�ZLUG�

����� 0LNKHHY��'DLOOH��,QGXNWLRQ�PRUSKRORJLVFKHU�5HJHOQ

'DV YRQ 0LNKHHY��� EHVFKULHEHQH 9HUIDKUHQ OHLWHW 5HJHOQ DXV HLQHP
DOOJHPHLQHQ /H[LNRQ PLW :RUWDUWDQJDEHQ DE XQG JHZLFKWHW VLH QDFK GHU
)UHTXHQ] GHU EHWUHIIHQGHQ :|UWHU LQ HLQHP QLFKW DQQRWLHUWHQ &RUSXV
�0LNKHHY�QXW]WH�KLHUI�U�GDV�%URZQ�&RUSXV��

VSHHFK WDJJLQJ� LQ� .� &KXUFK 	 DO� �+UVJ��� 1DWXUDO ODQJXDJH SURFHVVLQJ XVLQJ YHU\
ODUJH�FRUSRUD��'RUGUHFKW��.OXZHU���6������

��� /�$� 5$06+$: 	 0�3� 0$5&86 ������� ([SORULQJ WKH VWDWLVWLFDO GHULYDWLRQ RI
WUDQVIRUPDWLRQDO UXOH VHTXHQFHV IRU SDUW�RI�VSHHFK WDJJLQJ� LQ 7KH EDODQFLQJ DFW� 3URF�
RI�WKH�$&/�ZRUNVKRS�RQ�FRPELQLQJ�V\PEROLF�DQG�VWDWLVWLFDO�DSSURDFKHV��6���

��� ,EG�
��� /� '(+$63( 	 0� )255,(5 ������� 7UDQVIRUPDWLRQ�EDVHG OHDUQLQJ PHHWV IUHTXHQW

SDWWHUQ�GLVFRYHU\��3URF��RI�WKH�/DQJXDJH�ORJLF�DQG�OHDUQLQJ�ZRUNVKRS��6������
��� $� 0,.+((9 ������� $XWRPDWLF UXOH LQGXFWLRQ IRU XQNQRZQ ZRUG JXHVVLQJ�

&RPSXWDWLRQDO�/LQJXLVWLFV��������6��������
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bKQOLFK ZLH GLH PRUSKRORJLVFKH .RPSRQHQWH EHL %ULOO� VR JHQHULHUW DXFK
0LNKHHY 5HJHOQ� GLH EHVWLPPWH $IIL[H DEWUHQQHQ XQG GHQ YHUEOHLEHQGHQ
Å6WlPPHQ´ HQWZHGHU GLUHNW HLQH :RUWDUW ]XZHLVHQ RGHU VLH PLW HLQHP
/H[LNRQHLQWUDJ�LQ�%H]LHKXQJ�VHW]HQ�

6R N|QQHQ 5HJHOQ EHLVSLHOVZHLVH ODXWHQ� Å:HQQ GDV XQEHNDQQWH :RUW : LQ
[�\ ]HUOHJW ZHUGHQ NDQQ XQG GLH )RUP [�] LP /H[LNRQ HLQH
:RUWDUWPDUNLHUXQJ���S�RGHU�T��KDW��VR�ZHLVH�:�GLH�:RUWDUW�U�]X�´

,P GDUJHVWHOOWHQ ([SHULPHQW UHGX]LHUW 0LNKHHY GLH 0HQJH GHU P|JOLFKHQ
5HJHOVFKHPDWD DXI � DOOJHPHLQH (QGXQJVVFKHPDWD XQG � 6FKHPDWD� GLH DXI
:|UWHUEXFKHLQWUlJH�]XU�FNJUHLIHQ��7DEHOOH�����

7DEHOOH�����(QGXQJVVFKHPDWD�RKQH��REHUH�GUHL���PLW�:|UWHUEXFKZLVVHQ��XQWHUH�GUHL��
5HJHOVFKHPD (UOlXWHUXQJ %HLVSLHO
(QGLQJ²� (QGXQJVUHJHOQ�I�U�)RUPHQ�PLW�%LQGHVWULFK� HYLO�GRHU�→�120(1
(QGLQJ& (QGXQJVUHJHOQ�I�U�JUR��JHVFKULHEHQH

)RUPHQ
.DVKPLU�→�(,*(11$0(

(QGLQJ
 (QGXQJVUHJHOQ�I�U�VRQVWLJH�)RUPHQ GDULQJ�→�$'-
6XIIL[� 'XUFK�$EWUHQQHQ�GHU�(QGXQJ�HQWVWHKW�HLQ

:RUW��GDV�PLW�:RUWDUW�S�LP�:|UWHUEXFK
VWHKW

ERRNHG� �ERRN9�HG
→ �9),1�∨�3$57�

6XIIL[� 'LH�(UVHW]XQJ�GHU�(QGXQJ�GXUFK�GLH�.HWWH
]�HU]HXJW�HLQ�:RUW�PLW�:RUWDUW�S

WULHG� �WU\9�²\�LHG
→��9),1�∨�3$57�

3UHIL[ 'XUFK�$EWUHQQHQ�GHV�3UlIL[HV�HQVWHKW�HLQ
:RUW�PLW�:RUWDUW�S

XQVFUHZ� �XQ�VFUHZ9
→�9,1)

'HU 6XFKUDXP UHGX]LHUW VLFK ZHLWHU GXUFK VWULNWH /lQJHQEHVFKUlQNXQJHQ I�U
GLH HLQ]HOQHQ 6HJPHQWH �DE]XWUHQQHQGH Å$IIL[H´� ELV �� YHUEOHLEHQGH
Å6WlPPH´��PLQGHVWHQV����HLQ]XI�JHQGH�6HJPHQWH��K|FKVWHQV���*UDSKHP��

6R�XQWHUVFKHLGHW�VLFK�0LNKHHYV�$QVDW]�YRQ�GHP�%ULOOV�LQ�YLHU�3XQNWHQ�

� 'HU�$OJRULWKPXV�JHQHULHUW�5HJHOQ�JOHLFKHU�.RPSOH[LWlW��%ULOOV
$OJRULWKPXV�GDJHJHQ�HU]HXJW�HLQH�JHRUGQHWH�/LVWH�YRQ
LQWHUDJLHUHQGHQ�5HJHOQ��GLH�DOV�NRPSOH[H�3URGXNWLRQHQ�JHOHVHQ
ZHUGHQ�N|QQHQ��HLQH�5HJHO�NDQQ�YRUKHUJHKHQGH�7UDQVIRUPDWLRQHQ
�EHUVFKUHLEHQ���'DPLW�VLQG�0LNKHHYV�5HJHOQ�ZHQLJHU�PlFKWLJ��MHGRFK
OHLFKWHU�OHVEDU

� 5HJHOQ��GLH�DXI�GDV�/H[LNRQ�YHUZHLVHQ��N|QQHQ�%HVFKUlQNXQJHQ
�FRQVWUDLQWV��I�U�GLH�:RUWDUWHQ�GHU�(LQWUlJH�IRUPXOLHUHQ��EHL�%ULOO
JHQ�JW�VWHWV�GDV�9RUKDQGHQVHLQ�HLQHV�(LQWUDJV�

� 5HJHOQ�N|QQHQ�PRUSKRORJLVFKH�6XEVWLWLRQ�PRGHOOLHUHQ��ZLH�HWZD�GLH
%H]LHKXQJ�WU\�a�WULHV

� 'LH�5HJHODQZHQGXQJ�ZHLVW�HLQHU�)RUP��ZHQQ�Q|WLJ��GLH�0HQJH�DOOHU
P|JOLFKHQ�7DJV�]X��ZlKUHQG�%ULOO�VWHWV�GDV�ZDKUVFKHLQOLFKVWH�7DJ
DXVZlKOW�
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'DLOOH��� HQWZLFNHOWH QDFK GHP 9RUELOG GHV 0LNKHHYVFKHQ $OJRULWKPXV HLQ
9HUIDKUHQ� XP 'HULYDWLRQVUHJHOQ I�U IUDQ]|VLVFKH $GMHNWLYH �]�%� JD] a
JD]HX[��KLJLqQH�a�KLJLpQLTXH��]X�ILQGHQ�

����� *DXVVLHU��8QVXSHUYLVHG�OHDUQLQJ�RI�GHULYDWLRQDO�PRUSKRORJ\�

*DXVVLHU��� HQWZLUIW HLQ SUREDELOLVWLVFKHV 0RGHOO GHU OH[LNDOLVFKHQ 'HULYDWLRQ�
'LH :DKUVFKHLQOLFKNHLW GDI�U� GDVV HLQ :RUW HLQH PRUSKRORJLVFKH 9DULDQWH
HLQHV DQGHUHQ LVW� ZLUG DXV GHU :DKUVFKHLQOLFKNHLW GHU RUWKRJUDSKLVFKHQ
7UDQVIRUPDWLRQ GHU HLQHQ )RUP LQ GLH DQGHUH DEJHOHLWHW� 'DV 9HUIDKUHQ ]LHOW
DXI GLH DXWRPDWLVFKH 6HJPHQWLHUXQJ YRQ OH[LNDOLVFKHQ 6WlPPHQ �VWHPPLQJ�
XQG GLH (QWGHFNXQJ OH[LNDOLVFKHU $EOHLWXQJVSUR]HVVH� 'LH /HUQEHLVSLHOH
VWDPPHQ DXV HLQHP /H[LNRQ PLW :RUWDUWHQ�7DJV� 'DV 9HUIDKUHQ OlVVW VLFK
PLW�0LFKDOVNL�DOV�Ä/HUQHQ�GXUFK��SDVVLYH��%HREDFKWXQJ¶�NODVVLIL]LHUHQ�

(V EHUXKW DXI HLQHP YHUHLQIDFKWHQ 'HULYDWLRQVPRGHOO� :|UWHU ZHUGHQ GDQQ
DOV YHUZDQGW EHWUDFKWHW� ZHQQ VLH DXV HLQHP Å6WDPP´ PLW HLQHU EHVWLPPWHQ
0LQGHVWOlQJH XQG HLQHP 3DDU YRQ Å$IIL[HQ´ �Å3VHXGRVXIIL[�3DDU´� RKQH
%HVFKUlQNXQJ�GHU�/lQJH��JHELOGHW�ZHUGHQ�N|QQHQ��

'HU *UDG GHU 9HUZDQGWKHLW ZLUG SUREDELOLVWLVFK EHVWLPPW� =ZHL :|UWHU VLQG
XPVR QlKHU ÅYHUZDQGW´� MH PHKU :RUWSDDUH PLW GHQVHOEHQ :RUWDUW�7DJV
XQG GHPVHOEHQ� DEWUHQQEDUHQ 3VHXGRVXIIL[�3DDU LP /H[LNRQ YRUNRPPHQ� GLH
:DKUVFKHLQOLFKNHLW GHV 6XIIL[SDDUV ZLUG DOVR ]XP bKQOLFKNHLWVPD�� 6R
HUVFKHLQW HWZD GDV :RUWSDDU >DGPLUDWLRQ1� DGPLUHU9@ DOV lKQOLFKHU LQ
*DXVVLHUV 6LQQ DOV GDV 3DDU >GHPRQVWUDWHXU$� GHPRQVWUDWLRQ1@� GLHV DXIJUXQG
GHU KlXILJHUHQ .RRNNXUUHQ] GHV 6XIIL[SDDUV >�LRQ�1� �HU�9@ PLW MHZHLOV
JOHLFKHQ�Å6WlPPHQ´�

$XIJUXQG GHU VR RSHUDWLRQDOLVLHUWHQ bKQOLFKNHLW ZLUG HLQH &OXVWHURSHUDWLRQ
QDFK GHU 0D[LPXPPHWKRGH GXUFKJHI�KUW� GLH :RUWSDDUH ]X :RUWJUXSSHQ
�VRJHQDQQWHQ�ÅUHODWLRQDOHQ�)DPLOLHQ´��]XVDPPHQIDVVW�

'HU OHW]WH 9HUDUEHLWXQJVVFKULWW EHVWHKW GDULQ� LQQHUKDOE GHU &OXVWHU
SDDUZHLVH DOOH P|JOLFKHQ 6HJPHQWLHUXQJHQ XQG $IILJLHUXQJHQ� GLH MHZHLOV
HLQH )RUP LQ GLH DQGHUH �EHUI�KUHQ N|QQWHQ� ]X EHUHFKQHQ XQG QDFK GHP
$XIZDQG �(LQI�JXQJHQ XQG /|VFKXQJHQ� ]X JHZLFKWHQ� 'LH :RUWSDDUH XQG
*HZLFKWH HUULFKWHQ HLQHQ PLQLPDOHQ 6SDQQEDXP �PLQLPXP VSDQQLQJ WUHH��
,Q GLHVHP 3UR]HVV I�KUW MHGH (LQI�JXQJ HLQHV ]XVlW]OLFKHQ 7RFKWHUNQRWHQV
]XU 5HGXNWLRQ GHU 0HQJH GHU P|JOLFKHQ 6HJPHQWLHUXQJHQ EHLP
0XWWHUNQRWHQ�

��� %��'$,//(���������0RUSKRORJLFDO�UXOH�LQGXFWLRQ�IRU�WHUPLQRORJ\�DFTXLVLWLRQ��3URF��RI�WKH
����&2/,1*�LQWHUQDWLRQDO�FRQIHUHQFH��6��������

��� (� *$866,(5 ������� 8QVXSHUYLVHG OHDUQLQJ RI GHULYDWLRQDO PRUSKRORJ\ IURP
LQIOHFWLRQDO OH[LFRQV� LQ 3URF� RI WKH $&/¶�� ZRUNVKRS RQ XQVXSHUYLVHG PHWKRGV LQ
QDWXUDO�ODQJXDJH�SURFHVVLQJ
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�� SURGXLUH>SURGXLW@��SURGXL�UH�SURGX�LUH�SURG�XLUH�����
�� SURGXLUH>SURGXLW�SURGXFWLRQ@��SURGX�LUH�SURG�XLUH�����

'LH VR HQWVWHKHQGHQ $EOHLWXQJVElXPH LQWHUSUHWLHUW *DXVVLHU DOV
'HULYDWLRQVSDUDGLJPDWD PLW $EOHLWXQJVUHJHOQ� 'LH ,WHUDWLRQ GHU
9HUDUEHLWXQJVVFKULWWH ]ZLVFKHQ &OXVWHUXQJ XQG %HUHFKQXQJ GHU PLQLPDOHQ
%lXPH I�KUW ]X HLQHU VFKULWWZHLVHQ 5HGXNWLRQ GHU 5HJHOQ� ELV HLQ VWDELOHU
=XVWDQG�HUUHLFKW�LVW�

��� =XVDPPHQIDVVXQJ

,Q .DSLWHO � WUDW GDV 3UREOHP DXI� GDVV GLH /H[LNRQHLQWUlJH GHV &257,1$�
:|UWHUEXFKV QXU ]X HLQHP NOHLQHQ 7HLO ���� LQ DXVUHLFKHQGHU =DKO XQG LQ
GHQ I�U GLH 7LOJXQJVUHJHO UHOHYDQWHQ .RQWH[WHQ DXV GHP &RUSXV EHOHJW
ZHUGHQ NRQQWHQ� $OOHUGLQJV JLOW GLHV� PHKU RGHU ZHQLJHU VWDUN� I�U MHGHV DXV
HLQHP &RUSXV ]XVDPPHQJHVWHOOWH /H[LNRQ ² LPPHU JLEW HV HLQHQ ÅODQJHQ
6FKZDQ]´��0DQQLQJ�	�6FK�W]H�����H[WUHP�VHOWHQHU�)RUPHQ�

(LQ P|JOLFKHU $XVZHJ EHVWHKW GDULQ� VHOWHQH )RUPHQ� GLH VLFK LP +LQEOLFN
DXI GLH ]X EHREDFKWHQGH (LJHQVFKDIW JOHLFK YHUKDOWHQ� ]X HLQHP 2EMHNW
]XVDPPHQ]XIDVVHQ� 'LHV WXW DXFK GHU OLQJXLVWLVFK JHVFKXOWH %HREDFKWHU�
ZHQQ HU YHUVFKLHGHQH )OH[LRQVIRUPHQ ]X HLQHP /HPPD ]XVDPPHQIDVVW RGHU
.RPSRVLWD�PLW�JOHLFKHP�*UXQGZRUW�DOV�.ODVVH�EHKDQGHOW�

)�U GHQ 5HFKQHU VWHOOW VLFK GDEHL HLQ .ODVVLIL]LHUXQJVSUREOHP� GDV GHU
=XRUGQXQJ OH[LNDOLVFKHU .DWHJRULHQ �YJO� %ULOO� RGHU GHU (UNHQQXQJ YRQ
:RUWIDPLOLHQ��YJO��'DLOOH��*DXVVLHU��lKQHOW�

(V ZXUGHQ YHUVFKLHGHQH $QZHQGXQJHQ PDVFKLQHOOHQ /HUQHQV DXI VROFKH
)UDJHVWHOOXQJHQ EHVSURFKHQ� %ULOO JHQHULHUWH HLQH 0HQJH YRQ P|JOLFKHQ
5HJHOQ� GLH GLH 0RUSKRORJLH HLQHV :RUWHV VHLQHU OH[LNDOLVFKHQ .DWHJRULH
]XRUGQHQ� XQG ZlKOWH MHZHLOV GLH /|VXQJ PLW GHU K|FKVWHQ DEVROXWHQ
$XINOlUXQJVTXRWH� 0LNKHHY HQWZLFNHOWH EHVRQGHUV GDV PRUSKRORJLVFKH
,QVWUXPHQWDULXP GLHVHV 9HUIDKUHQV ZHLWHU� *DXVVLHU LQWHJULHUWH GDV .RQ]HSW
YRQ 'HULYDWLRQVSDUDGLJPDWD� LQGHP HU &OXVWHU YRQ 5HJHODEOHLWXQJHQ ELOGHWH�
GLH�KlXILJ�JHPHLQVDP�DXIWUDWHQ�

,P IROJHQGHQ .DSLWHO VROO HLQ LQGXNWLYHV /HUQYHUIDKUHQ PLW (OHPHQWHQ DXV
GHQ YRUJHVWHOOWHQ $UEHLWHQ DXI GDV 3UREOHP GHU OsW]HEXHUJHVFKHQ Q�7LOJXQJ
]XJHVFKQLWWHQ�ZHUGHQ�

��� &� 0$11,1* 	 +� 6&+h7=( ������� )RXQGDWLRQV RI VWDWLVWLFDO QDWXUDO ODQJXDJH
SURFHVVLQJ��&DPEULGJH��0DVV���0,7�3UHVV���6���
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� 9HUDOOJHPHLQHUXQJ�YRQ�:RUWELOGXQJVUHJHOQ
DXV�GHP�&RUSXV

��� 9RU�EHUOHJXQJHQ

'LH $QZHQGEDUNHLW GHU Q�7LOJXQJ DXI HLQ :RUW ZLUG RIIHQEDU YRP .RQWH[W
XQG YRQ (LJHQVFKDIWHQ GHV :RUWHV VHOEVW JHVWHXHUW �YJO� .DS� � XQG ��� 9RQ
GLHVHQ EHLGHQ (LQIOXVVIDNWRUHQ VFKLHQHQ GLH .RQWH[WEHGLQJXQJHQ
YHUJOHLFKVZHLVH�HLQIDFK�IDVVEDU��$EJHVHKHQ�YRQ�.RQWH[WHQ�DXI�V���WHLOWHQ�VLFK
GLH )ROJHNRQWH[WH NODU LQ ]ZHL GLVMXQNWH .ODVVHQ DXI� /HGLJOLFK I�U HLQH NOHLQH
*UXSSH YRQ )ROJHVLOEHQ VFKLHQHQ VLFK GLH .ODVVHQJUHQ]HQ ]X YHUZLVFKHQ
�YJO��.DS�����

'HU YRP :RUW VHOEVW DXVJHKHQGH (LQIOXVV DXI GLH 7LOJXQJ HUZLHV VLFK DOV
NRPSOL]LHUWHU� 9RQ ]ZHL REHUIOlFKOLFK lKQOLFKHQ :|UWHUQ NRQQWH RKQH
ZHLWHUHV HLQHV LP 7LOJXQJVNRQWH[W GDV DXVODXWHQGH �Q YHUOLHUHQ� GDV DQGHUH
DEHU QLFKW� 'HQQRFK LVW GLH VRJHQDQQWH (LIHOHU 5HJHO I�U /X[HPEXUJ
GXUFKZHJ DOV V\VWHPDWLVFK EHVFKULHEHQ ZRUGHQ� 'LH KLHU YRUJHOHJWHQ
(UJHEQLVVH ZLGHUVSUHFKHQ GHP QLFKW� 'HU �EHUZLHJHQGH 7HLO GHU LP &RUSXV
DXVUHLFKHQG EHOHJWHQ /H[HPH JHK|UW HQWZHGHU GHU HLQHQ RGHU GHU DQGHUHQ
.ODVVH�DQ��=ZHLIHOVIlOOH�VLQG�PHLVW�DXI�.ROOLVLRQHQ��YJO�������]XU�FN]XI�KUHQ�

'HU EHJUHQ]WH 8PIDQJ GHU YHUI�JEDUHQ &RUSRUD I�U GDV /sW]HEXHUJHVFKH
JDE GHQ $QVWR� GDI�U� HLQ 9HUIDKUHQ HLQ]XVHW]HQ� GDV DXV GHQ YRUKDQGHQHQ
%HOHJHQ DXI DOOJHPHLQHUH 5HJHOQ I�U GHQ =XVDPPHQKDQJ ]ZLVFKHQ /H[HP
XQG�7LOJXQJ�VFKOLH�W��(LQ�VROFKHV�9HUIDKUHQ�ZLUG�LP�)ROJHQGHQ�YRUJHVWHOOW��(V
EHUXKW DXI GHU $QQDKPH� GDVV HLQ KLQUHLFKHQG VWDUNHU =XVDPPHQKDQJ
]ZLVFKHQ GHU *UDSKHPVWUXNWXU GHV HLQ]HOQHQ :RUWHV XQG VHLQHQ
7LOJXQJVHLJHQVFKDIWHQ EHVWHKW� 'DEHL LVW ]X EHU�FNVLFKWLJHQ� GDVV LQ GHU
6FKUHLEXQJ QLFKW DOOH SKRQRORJLVFKHQ &KDUDNWHULVWLND UHSUlVHQWLHUW VLQG�
LQVEHVRQGHUH QLFKW VXSUDVHJPHQWDOH 7RQNRQWXUHQ� XQG GDVV GHU YRQ
PDQFKHQ $XWRUHQ YHUPXWHWH (LQIOXVV YRQ :RUWEHGHXWXQJ� +HUNXQIW RGHU
:RUWDUW�GXUFK�HLQH�VROFKH�$QDO\VH�QLFKW�HUIDVVW�ZHUGHQ�NDQQ��YJO��.DSLWHO����

:HQQ HV JHOLQJW� 5HJHOQ ]X ILQGHQ� GLH DXV GHU 6FKUHLEXQJ GHV HLQ]HOQHQ
:RUWHV HLQH WUHIIVLFKHUH 9RUKHUVDJH �EHU VHLQ 7LOJXQJVYHUKDOWHQ PDFKHQ�
GDQQ ELHWHW HLQH VROFKH /|VXQJ ]ZHL 9RUWHLOH� ]XP (LQHQ ODVVHQ VLFK 5HJHOQ
�EHU =HLFKHQNHWWHQ OHLFKW LQ HLQHQ HIIL]LHQWHQ 6WULQJHUNHQQHU �EHUI�KUHQ� GHU
EHLVSLHOVZHLVH GLH %HQXW]HU GHV .RUUHNWXUV\VWHPV EHLP $QOHJHQ HLJHQHU
:|UWHUE�FKHU XQWHUVW�W]HQ N|QQWH� =XP $QGHUHQ EOHLEW GLH 5HJHOIRUP ² LP
*HJHQVDW] ]X DQGHUHQ )RUPHQ GHU :LVVHQVUHSUlVHQWDWLRQ� HWZD
0DUNRYNHWWHQ RGHU QHXURQDOH 1HW]H ² OHVEDU XQG LQWHUSUHWLHUEDU� VLH NDQQ
OHLFKW HUJlQ]W ZHUGHQ XQG ELHWHW GDU�EHU KLQDXV (LQEOLFNH LQ GLH :LUNXQJV�
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ZHLVH�GHU�Q�7LOJXQJ�

'DV KLHU YRUJHVWHOOWH V\PEROLVFK�HPSLULVFKH /HUQV\VWHP��� JHQHULHUW VROFKH
5HJHOQ DXIJUXQG GHV 9HUJOHLFKV HLQHU /LVWH PLW ÅJXWHQ´ �G�K��
UHSUlVHQWDWLYHQ� %HLVSLHOHQ PLW HLQHP 7H[WFRUSXV� 'LH 5HJHOQ IRUPXOLHUHQ
%HGLQJXQJHQ �EHU *UDSKHPIROJHQ DP :RUWHQGH XQG GHILQLHUHQ HLQH 0HQJH
YRQ QLFKW WLOJHQGHQ :RUWIRUPHQ� 'LH $QODJH GHV /HUQV\VWHPV LVW ]ZHLVWXILJ�
(V EHVWHKW DXV HLQHP 5HJHOJHQHUDWRU� GHU GLH GHP 6\VWHP YRUJHOHJWHQ
%HLVSLHOH GXUFK HLQH 0HQJH YRQ 5HJHOQ P|JOLFKVW HIIL]LHQW XQG HUVFK|SIHQG
ÅHUNlUW´� XQG DXV HLQHP .RQWUROO� XQG -XVWDJHV\VWHP� GDV GLH 3DUDPHWHU GHV
*HQHUDWRUV V\VWHPDWLVFK YDULLHUW XQG GLH HU]HXJWHQ 5HJHOVlW]H DQ HLQHP
7HVWFRUSXV �EHUSU�IW �YJO� $EELOGXQJ ��� :HGHU /HUQ� QRFK 7HVWFRUSXV VLQG
DQQRWLHUW� GDV /HUQYHUIDKUHQ LVW DOVR DOV YROOVWlQGLJ XQ�EHUZDFKW
HLQ]XRUGQHQ�

,Q VHLQHP $XIEDX lKQHOW GDV 6\VWHP %ULOOV Å7UDQVIRUPDWLRQ EDVHG� HUURU�
GULYHQ OHDUQLQJ´� :LH GLHVHV PLVVW HV ODXIHQG GHQ HUUHLFKWHQ 1HWWRJHZLQQ
XQG JLEW ]X MHGHP =HLWSXQNW GHU MHZHLOV ÅJHZLQQWUlFKWLJVWHQ´ 5HJHO GHQ
9RU]XJ� 'LH *HZLQQXQJ GHU /HUQEHLVSLHOH DXIJUXQG HLQHU VWDWLVWLVFKHQ
.ODVVLIL]LHUXQJ GHU %HOHJH DXV GHP &RUSXV lKQHOW GDJHJHQ GHP 9RUJHKHQ
YRQ�*DXVVLHU��YJO��.DSLWHO����

��� 9JO��%5,6&2(�	�&$(//,���������6���

$EELOGXQJ����%ORFNGLDJUDPP�GHV�/HUQV\VWHPV�PLW�5HJHOJHQHUDWRU�XQG�-XVWDJHVFKOHLIH

:lKOH�
KlXILJVWHV
ωω  1

*HQHULHUH�
P|JOLFKH
5HJHOQ

:lKOH
EHVWH
5HJHO�DXV

/|VFKH�DOOH
ωω  1��GLH
YRQ�GHU�JH�
ZlKOWHQ�5H��
JHO�HUNDQQW
ZHUGHQ

/LVWH�GHU
WLOJHQGHQ
:|UWHU�ωω  7

5HJHO�
DXVJDEH
������
������
������
���

7HVW�
SURWRNROOH

9DULLHUH
3DUDPHWHU
GHV�5HJHO�
JHQHUDWRUV

(QWIHUQH
5HJHOQ��GLH
DXFK�ωω  7
HUNHQQHQ

7HVWH�5HJHO�
0HQJH�DQ
7HVWFRUSXV

5(*(/*(1(5,(581*
-867$*(�'(5�3$5$0(7(5
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��� 6WXIH����5HJHOJHQHUDWRU

'HU 5HJHOJHQHUDWRU HU]HXJW (UNHQQXQJVUHJHOQ �SDWWHUQ PDWFKLQJ UXOHV� I�U
QLFKWWLOJHQGH /H[HPH �ω1�� 'LHV JHVFKLHKW GXUFK 9HUDOOJHPHLQHUXQJ YRQ
%HLVSLHOHQ XQG *HJHQEHLVSLHOHQ DXV GHP 7�/H[LNRQ� GLH PLW $QJDEHQ ]XU
)UHTXHQ] LP &RUSXV� ]XP 7LOJXQJVYHUKDOWHQ XQG ]XP MHZHLOLJHQ $QWHLO DQ
DXI��QQ�DXVODXWHQGHQ�5HDOLVLHUXQJHQ�DQQRWLHUW�VLQG��

����� 3DUDPHWHU�XQG�5HJHOVFKHPDWD

'HU�*HQHUDWRU�HUKlOW�DOV�3DUDPHWHU�

� .ULWHULHQ�I�U�GLH�$XVZDKO�GHU�ÅJXWHQ�%HLVSLHOH´��G�K���YRQ�UHJHOPl�LJ
WLOJHQGHQ��ω7��XQG�UHJHOPl�LJ�QLFKWWLOJHQGHQ��ω1��:|UWHUQ�DXV�GHP
7�/H[LNRQ��'LHVH�.ULWHULHQ�VLQG�.RQILGHQ]QLYHDX�
6WLFKSUREHQYHUWHLOXQJ��QRUPDO�RGHU�ELQRPLDO��XQG�6FKZHOOHQZHUWH
�YJO��.DSLWHO���

� %HVFKUlQNXQJHQ��EHU�GLH�]XOlVVLJHQ�5HJHOVFKHPDWD��WHPSODWHV��

'LH 5HJHOVFKHPDWD EHVWHKHQ DXV ]ZHL *UXQGW\SHQ ² HLQHU ,GHQWLWlWV� XQG
HLQH 7HLOVWULQJ�5HJHO ²� GLH PLW ]ZHL ZHLWHUHQ %HGLQJXQJHQ NRPELQLHUEDU
VLQG� QlPOLFK Å)RUP HQGHW PLW �QQ´��� XQG Å)RUP EHJLQQW PLW HLQHU
0DMXVNHO´���� $XV GLHVHQ .RPELQDWLRQVP|JOLFKNHLWHQ HUJHEHQ VLFK DFKW
YHUVFKLHGHQH�5HJHOVFKHPDWD��7DEHOOH�����

7DEHOOH�����9RUJHJHEHQH�5HJHOVFKHPDWD�
6FKHPD (UNDQQWH�0XVWHU
JOHLFK�1���$UJ!� [[[Q��[[[QQ
JOHLFK�QQ���$UJ!� [[[QQ
JOHLFK�0DM�1���$UJ!� ;[[Q��[[[QQ
JOHLFK�0DM�QQ���$UJ!� ;[[QQ
HQGHW�PLW�1���$UJ!� �[[[Q���[[[QQ
HQGHW�PLW�QQ���$UJ!� �[[[QQ
HQGHW�PLW�0DM�1���$UJ!� ;���[[[Q��;���[[[QQ
HQGHW�PLW�0DM�QQ���$UJ!� ;���[[[QQ

'HU 5HJHOJHQHUDWRU ZLUG PLW HLQHU 3DUDPHWHUOLVWH ZLH GHU IROJHQGHQ
DXIJHUXIHQ�

^6ω1 �����6ω7 �����&, �%,1�������7 �,�7�QQ�`

,Q GLHVHP %HLVSLHO ZHUGHQ GLH 6FKZHOOHQ I�U GLH 7LOJXQJVTXRWHQ GHU ω1 XQG

��� 'LH (LJHQVFKDIW Å)RUP HQGHW DXI �QQ´ ZXUGH PLW IROJHQGHU %HGLQJXQJ EHVWLPPW�
�)RUPHQ DXI �QQ � �)RUPHQ DXI �Q � )RUPHQ DXI �QQ�� ² H ! W� H LVW KLHU GHU
6WDQGDUGIHKOHU GHV 4XRWLHQWHQ PXOWLSOL]LHUW PLW ] ������ )�U GLH 6FKZHOOH W ZXUGH
DXIJUXQG�HLQHU�9RUXQWHUVXFKXQJ�GHU�:HUW������JHZlKOW�

��� 'LH�0DMXVNHOUHJHOQ�ZXUGHQ�LP�([SHULPHQW�QLFKW�UHDOLVLHUW�
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GHU ω7 MHZHLOV DXI ��� IHVWJHOHJW �G�K�� GLH ω1 P�VVHQ LQ EHLGHQ .RQWH[WHQ
HLQH 7LOJXQJVTXRWH � ��� KDEHQ� GLH ω7 P�VVHQ LP (UKDOWXQJVNRQWH[W HLQH
7LOJXQJVTXRWH � ���� LP 7LOJXQJVNRQWH[W HLQH 4XRWH ! ��� KDEHQ� YJO�
.DSLWHO ����� EHLP 9HUJOHLFK GHU 7LOJXQJVTXRWHQ PLW GHQ 6FKZHOOHQZHUWHQ
NRPPW HLQ ���LJHV .RQILGHQ]LQWHUYDOO XQWHU $QQDKPH HLQHU ELQRPLDOHQ
6WLFKSUREHQYHUWHLOXQJ ]XP (LQVDW]� DXV GHQ 5HJHOVFKHPDWD ZHUGHQ
,GHQWLWlWV���7HLOVWULQJ��XQG�QQ�(QGXQJVUHJHOQ�]XJHODVVHQ�

����� 5HJHOJHQHULHUXQJ

=X %HJLQQ GHU 5HJHOJHQHULHUXQJ ELOGHW GDV 3URJUDPP ]ZHL 8QWHUPHQJHQ
DXV GHP 7�/H[LNRQ� (LQH 0HQJH QLFKW WLOJHQGHU /H[HPH ω1 DOV GXUFK GLH
5HJHOQ ]X HUNOlUHQGH %HLVSLHOH� XQG HLQH 0HQJH WLOJHQGHU /H[HPH ω7 DOV
*HJHQEHLVSLHOH� $XIJUXQG GHU SRVLWLYHQ %HLVSLHOH ZHUGHQ GLH 6FKHPDWD
SDUDPHWULVLHUW� 'LH 6WUDWHJLH GHV $OJRULWKPXV NDQQ JLHULJ �JUHHG\� JHQDQQW
ZHUGHQ� GHQQ DXV GHU 0HQJH GHU ]X HLQHP JHJHEHQHQ =HLWSXQNW P|JOLFKHQ
3DUDPHWULVLHUXQJHQ ZLUG MHZHLOV GLH DP ZHQLJVWHQ VSH]LILVFKH DXVJHZlKOW�
'LH HU]HXJWHQ 5HJHOQ N|QQHQ DOV (UNHQQXQJVUHJHOQ I�U GLH HLQJHJHEHQ ω1
YHUVWDQGHQ�ZHUGHQ�

'LH�*HQHULHUXQJ�VHOEVW�YHUOlXIW�]\NOLVFK�LQ�I�QI�6FKULWWHQ�

�� :lKOH�DXV�GHU�ω1�/LVWH�GDV�:RUW�PLW�GHU�K|FKVWHQ�)UHTXHQ]�DXV
�� %LOGH�VlPWOLFKH�5HJHOQ��GLH�GLHVHV�:RUW�HUNHQQHQ�Z�UGHQ
�� 9HUZLUI�DOOH�5HJHOQ��GLH�]XJOHLFK�HLQHV�GHU�:|UWHU�DXV�GHU�ω7�/LVWH�
HUNHQQHQ

�� %HZHUWH�MHGH�5HJHO�DQKDQG�GHU�6XPPH�GHU�)UHTXHQ]HQ�GHU�YRQ�LKU�HUNDQQWHQ�ω1��JLE
GLH�5HJHO�PLW�GHU�K|FKVWHQ�%HZHUWXQJ�DXV

�� /|VFKH�DOOH�:|UWHU�DXV�GHU�ω1�/LVWH��GLH�YRQ�GHU�K|FKVWEHZHUWHWHQ�5HJHO�HUNDQQW
ZXUGHQ

:HLWHU�EHL�����ELV�GLH�ω1�/LVWH�HUVFK|SIW�LVW�
'DV IROJHQGH %HLVSLHO ]HLJW GLH 0HQJH GHU 5HJHOK\SRWKHVHQ� GLH DXIJUXQG
GHV�ω1�ÅÊPVWlQQ´�JHQHULHUW�ZHUGHQ��RKQH�0DMXVNHO�5HJHOQ��

JOHLFK�QQ��ÊPVWl�
JOHLFK�1��ÊPVWl�
HQGHW�PLW�QQ��ÊPVWl�
HQGHW�PLW�1��ÊPVWl�
HQGHW�PLW�QQ��PVWl�
HQGHW�PLW�1��PVWl�
HQGHW�PLW�QQ��VWl�
HQGHW�PLW�1��VWl�
HQGHW�PLW�QQ��Wl�
HQGHW�PLW�1��Wl�
HQGHW�PLW�QQ��l�
HQGHW�PLW�1��l�
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����� 9HUIDKUHQVDOWHUQDWLYHQ

$XV GHU 0HQJH GHU 5HJHOK\SRWKHVHQ ZLUG GLH DOOJHPHLQVWH �DP ZHQLJVWHQ
VSH]LILVFKH� 5HJHO DXVJHZlKOW� GLH QRFK NHLQHQ :LGHUVSUXFK ]X GHQ
*HJHQEHLVSLHOHQ ω7 HUJLEW� *HJHQ�EHU GLHVHP VWUHQJHQ 9RUJHKHQ OlVVW VLFK
DXFK HLQH IHKOHUWROHUDQWH 9DULDQWH GHV 9HUIDKUHQV GHQNHQ� 6R P�VVWH GLH
(UNHQQXQJ HLQ]HOQHU ω7 GXUFK HLQH 5HJHO QLFKW DXWRPDWLVFK ]XP $XVVFKOXVV
GLHVHU�5HJHO�I�KUHQ��VRQGHUQ�Z�UGH�EHLVSLHOVZHLVH�LKUH�%HZHUWXQJ�PLQGHUQ�

��� 6WXIH����-XVWDJH�GHU�3DUDPHWHU

'LH $XIUXISDUDPHWHU GHV LP YRULJHQ $EVFKQLWW EHVFKULHEHQHQ
5HJHOJHQHUDWRUV�^6ω1��6ω7��&,��7`�OHJWHQ�IHVW��ZLH�GLH�ÅJXWHQ�%HLVSLHOH´�I�U�GDV
5HJHOOHUQHQ�EHVWLPPW�XQG�ZHOFKH�5HJHOW\SHQ�GDEHL�HU]HXJW�ZHUGHQ�VROOHQ��

,Q GHU ]ZHLWHQ /HUQSKDVH� GHU -XVWDJH� ZHUGHQ GLHVH 3DUDPHWHU V\VWHPDWLVFK
YDULLHUW� -HGHU 3URJUDPPODXI PLW HLQHU QHXHQ 3DUDPHWHUNRQVWHOODWLRQ HU]HXJW
HLQHQ HLJHQHQ 5HJHOVDW]� MHGHU 5HJHOVDW] ZLUG DQ GHQ DXI �Q� �QQ RGHU 9RNDO
DXVODXWHQGHQ :|UWHUQ DXV GHP 7HVWFRUSXV �EHUSU�IW� 'LH 3U�IEHGLQJXQJHQ
ODXWHQ� :LH YLHOH )lOOH YRQ DXVJHEOLHEHQHU 7LOJXQJ ZXUGHQ YRP 5HJHOVDW]
ULFKWLJ�YRUDXVJHVDJW��ZLH�YLHOH�IDOVFK��XQG�ZLH�YLHOH�JDU�QLFKW"

����� 7HVWFRUSXV�XQG�$XIUXISDUDPHWHU

$OV 7HVWFRUSXV GLHQW HLQ YRP /HUQFRUSXV XQDEKlQJLJHV &RUSXV �&��� ,Q LKP
LVW� ZLH VFKRQ LP /HUQFRUSXV� GLH Q�7LOJXQJ QLFKW DQQRWLHUW ² HLQ :RUW� GDV
DXI 9RNDO DXVODXWHW� NDQQ DOVR VRZRKO (UJHEQLV HLQHU 7LOJXQJ DOV DXFK HLQH
YRP .RQWH[W XQEHHLQIOXVVWH )RUP VHLQ� %HLP 7HVWHQ NDQQ GHVKDOE QLFKW GLH
DEVROXWH )HKOHU]DKO� VRQGHUQ QXU GLH UHODWLYH =DKO LP 9HUJOHLFK GHU HLQ]HOQHQ
5HJHOVlW]H�JHPHVVHQ�ZHUGHQ�

hEHU HLQHQ $XIUXISDUDPHWHU NDQQ GDV -XVWDJHSURJUDPP YHUDQODVVW ZHUGHQ�
HLQH /LVWH YRQ )ROJHZ|UWHUQ PLW DEZHLFKHQGHP 7LOJXQJVGUXFN �YJO� .DSLWHO
�����HLQ]XOHVHQ��GLH�GDQQ�EHL�GHU�)HKOHU]lKOXQJ�QLFKW�JHZHUWHW�ZHUGHQ�

����� $XVJDEH�GHV�-XVWDJHV\VWHPV

'LH 7UHIIHU��)HKOHUZHUWH GHU HLQ]HOQHQ 5HJHOVlW]H ZHUGHQ LQ HLQHU /RJGDWHL
JHVDPPHOW XQG GD]X KHUDQJH]RJHQ� GHQ JHHLJQHWVWHQ 5HJHOVDW] I�U GHQ
JHZ�QVFKWHQ =ZHFN ² ]XQlFKVW DOVR I�U GLH $QQRWDWLRQ GHV &257,1$�
:|UWHUEXFKV�LQ�%H]XJ�DXI�GLH�Q�7LOJXQJ�²�]X�HUPLWWHOQ�

(LQ KlXILJ HLQJHVHW]WHV 0D� I�U GLH %HZHUWXQJ PXVWHUHUNHQQHQGHU
$OJRULWKPHQ LVW GLH *HQDXLJNHLWV��9ROOVWlQGLJNHLWVTXRWH��� �SUHFLVLRQ�UHFDOO��

��� 'HXWVFKH 7HUPLQL IROJHQ 5� +(1=/(5 ������� ,QIRUPDWLRQ XQG 'RNXPHQWDWLRQ �%HUOLQ�
6SULQJHU���6����
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VR DXFK LQ GHQ ]LWLHUWHQ $UEHLWHQ ]XU 5HJHOJHQHUDOLVLHUXQJ YRQ 0LNKHHY���

XQG 'DLOOH���� 'LH 9ROOVWlQGLJNHLWVTXRWH GU�FNW GDV =DKOHQYHUKlOWQLV
]ZLVFKHQ HUNDQQWHQ XQG �EHUVHKHQHQ 0XVWHUQ DXV �KLWV �PLVVHV�� GLH
*HQDXLJNHLWVTXRWH�MHQHV�]ZLVFKHQ�HUNDQQWHQ�XQG�LUUW�POLFK�HUNDQQWHQ��KLWV �
IDOVH�KLWV��

=XU %HZHUWXQJ GHU 5HJHOVlW]H ZXUGHQ GLHVH 0D�H JHWUHQQW I�U 7RNHQV XQG
7\SHV EHUHFKQHW� +LHUI�U PXVVWHQ LQ GHU 7HVWSKDVH I�U MHGHV 7�:RUW Z �DXV
GHP 7�/H[LNRQ : GHV 7HVWFRUSXV�� LQ VHLQHQ 5HDOLVLHUXQJHQ ZH �XQJHWLOJW�
XQG ZW �JHWLOJW�� GLH 7UHIIHU K� GLH LUUW�POLFKHQ 7UHIIHU I XQG GLH �EHUVHKHQHQ
)lOOH�P�JH]lKOW�ZHUGHQ�

ZH�LP�7LOJXQJVNRQWH[W ZW�LP�7LOJXQJVNRQWH[W
Z�YRQ�HLQHU�5HJHO�HUNDQQW KZ IZ
Z�YRQ�NHLQHU�5HJHO�HUNDQQW PZ ²

'LH *HQDXLJNHLWV��9ROOVWlQGLJNHLWVTXRWHQ �DOV SUHF XQG UHFO JHVFKULHEHQ�
ZHUGHQ DOV 4XRWLHQWHQ GHU 6XPPHQ GHU 7UHIIHU� XQG )HKOHU]DKOHQ
EHUHFKQHW� 'LH DXI 7RNHQV EH]RJHQHQ 0D�H ZHUGHQ DXV GHQ WDWVlFKOLFKHQ
+lXILJNHLWHQ EHUHFKQHW� GLH DXI 7\SHV EH]RJHQHQ GDJHJHQ EHU�FNVLFKWLJHQ
QXU�MH�HLQH�7UHIIHU��)HKOHUVLWXDWLRQ�SUR�7\SH�

%HL GHU %HZHUWXQJ GHU YHUJOLFKHQHQ 5HJHOVlW]H ZXUGHQ GLH 7RNHQPD�H
KHUDQJH]RJHQ� LKUH 6XPPH PXVVWH PD[LPDO VHLQ� GDV KHL�W� HLQ VFKOHFKWHUHU
*HQDXLJNHLWVZHUW NRQQWH GXUFK HLQHQ EHVVHUHQ 9ROOVWlQGLJNHLWVZHUW
DXVJHJOLFKHQ ZHUGHQ� 'LH %HWUDFKWXQJ GHU 7RNHQPD�H DQVWHOOH GHU
7\SHPD�H EHYRU]XJW 5HJHOQ� GLH EHVRQGHUV KlXILJH /H[HPH HUNHQQHQ� GLHV
VFKHLQW GXUFK GLH JHSODQWH $QZHQGXQJ JHUHFKWIHUWLJW� 'LH $NNXUDWKHLW HLQHV
PLW GLHVHQ 5HJHOQ DQQRWLHUWHQ :|UHWUEXFKV ZLUG I�U KlXILJ JHEUDXFKWH
:|UWHU�K|KHU�VHLQ�DOV�I�U�VHOWHQH�

��� 0,.+((9�������
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����� %HVWLPPXQJ�HLQHV�RSWLPDOHQ�5HJHOVDW]HV

(LQ %HLVSLHO I�U GLH 5HJHOEHZHUWXQJ ]HLJHQ GLH 7DEHOOHQ �� XQG ��� ,P KLHU
JH]HLJWHQ 7HVWODXI ZDUHQ DOOH 5HJHOWHPSODWHV DX�HU 0DMXVNHOUHJHOQ
]XJHODVVHQ� GLH 6FKZHOOHQZHUWH I�U GLH ω7 XQG GLH ω1 ZXUGHQ XQWHU
9HUZHQGXQJ HLQHV ELQRPLDOHQ .RQILGHQ]LQWHUYDOOV ����� ]¬ ¬������
]ZLVFKHQ ���� XQG ���� LQ 6FKULWWHQ YRQ ��� YDULLHUW� =XP 9HUJOHLFK ZXUGHQ
]ZHL .ODVVHQ PLW PLQLPDOHQ =XJHK|ULJNHLWVEHGLQJXQJHQ HLQEH]RJHQ� +LHU
JHQ�JWHQ GUHL %HOHJH I�U MHGHV :RUW� VRIHUQ MHZHLOV NHLQ %HOHJ I�U ÅIDOVFKHV´
7LOJXQJVYHUKDOWHQ YRUODJ� LQ GHU $XVZHUWXQJ VLQG GLHVH .ODVVHQ PLW ZN
�ZHDN��DQVWHOOH�GHV�6FKZHOOHQZHUWV�JHNHQQ]HLFKQHW����

7�:|UWHU� DXI GLH HLQ :RUW PLW EHVRQGHUV QLHGULJHP 7LOJXQJVGUXFN IROJWH
�/LVWH DXV .DSLWHO �� $EVFKQLWW ��� ZXUGHQ EHL GHU =lKOXQJ QLFKW EHU�FN�
VLFKWLJW�

7DEHOOH�����*HQDXLJNHLWV���OLQNH�7DEHOOH��XQG�9ROOVWlQGLJNHLWVTXRWHQ��UHFKWV��I�U
YHUVFKLHGHQH�3DUDPHWULVLHUXQJHQ�GHV�5HJHOJHQHUDWRUV��EH]RJHQ�DXI�7RNHQV�

6ω1

6ω7
ZN ���� ���� ���� ���� ���� ���� ���� ZN ���� ���� ���� ���� ���� ���� ����

ZN ���� ���� ���� ���� ���� ���� � � ���� ���� ���� ���� ���� ���� ���� ���
���� ���� ���� ���� ���� ���� ���� � � ���� ���� ���� ���� ���� ���� ���� ���
���� ���� ���� ���� ���� ���� ���� � � ��� ���� ��� ���� ���� ���� ���� ���
���� ���� ���� ���� ���� ���� ���� � � ���� ���� ���� ��� ��� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� � � ���� ���� ���� ��� ��� ���� ���� ����
���� ��� ���� ���� ���� ���� ���� � � ���� ���� ���� ���� ���� ���� ���� ���
���� ���� ���� ���� ���� ���� ���� � � ���� ���� ���� ���� ���� ���� ���� ���
���� ���� ���� ���� ���� ���� ���� � � ���� ���� ���� ���� ���� ���� ���� ���

&,��%,1�������7��,�7�QQ�

7DEHOOH�����*HQDXLJNHLWV��9ROOVWlQGLJNHLWVTXRWHQ�EH]RJHQ�DXI�7\SHV��GLH�XQWHU�
VWULFKHQHQ�)HOGHU�NHQQ]HLFKQHQ�RSWLPDOH�5HJHOVlW]H��YJO��LP�7H[W��

6ω1

6ω7
ZN ���� ���� ���� ���� ���� ���� ���� ZN ���� ���� ���� ���� ���� ���� ����

ZN ���� ���� ���� ���� ���� ���� � � ���� ��� ��� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� � � ���� ���� ���� ���� ���� ��� ���� ����
���� ���� ���� ���� ���� ���� ���� � � ��� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� � � ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� � � ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� � � ���� ��� ��� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� � � ���� ���� ��� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� � � ��� ���� ���� ���� ���� ���� ���� ����

&,��%,1�������7��,�7�QQ�

��� 'LH JHQDXH =XJHK|ULJNHLWVEHGLQJXQJ I�U PLQLPDOH ÅVLFKHUH 7LOJHU´ ω7 ZDU GLVMXQNWLY
IRUPXOLHUW� (V JHQ�JWHQ HQWZHGHU GUHL %HOHJH I�U (UKDOW LP (UKDOWVNRQWH[W RGHU 7LOJXQJ
LP 7LOJXQJVNRQWH[W E]Z� NHLQ %HOHJ I�U GLH XPJHNHKUWHQ )lOOH� RGHU HV PXVVWHQ ����
NRQILGHQW �EHU ��� GHU %HOHJH LQ GHQ Å]XOlVVLJHQ´ XQG ZHQLJHU DOV ��� LQ GHQ
ÅXQ]XOlVVLJHQ´ .RQWH[WHQ YRUOLHJHQ� (LQH DQDORJH GLVMXQNWLYH %HGLQJXQJ JDOW I�U GLH
PLQLPDOHQ�ÅVLFKHUHQ�1LFKW�7LOJHU´�ω1�
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-HGHV 7DEHOOHQIHOG VWHKW I�U HLQHQ HLQ]HOQHQ 5HJHOVDW]� GHU DXV GHQ ω7 XQG
ω1 ]X GHQ DP 7DEHOOHQUDQG DQJHJHEHQHQ 6FKZHOOHQZHUWHQ �]HLOHQZHLVH� ω7�
6FKZHOOHQ� VSDOWHQZHLVH� ω1�6FKZHOOHQ� JHQHUDOLVLHUW ZXUGH� 'LH MHZHLOV
OLQNHQ 7DEHOOHQ ]HLJHQ GLH *HQDXLJNHLWV�� GLH UHFKWHQ GLH 9ROOVWlQGLJNHLWV�
TXRWHQ� 'LH GXUFK 8QWHUVWUHLFKXQJ KHUYRUJHKREHQHQ )HOGHU UHSUlVHQWLHUHQ
5HJHOVlW]H��I�U�GLH�GLH�6XPPH�EHLGHU�4XRWHQ�PD[LPDO�LVW�

'DV (UJHEQLV LVW QRFK QLFKW HLQGHXWLJ� PHKUHUH 5HJHOVlW]H HUUHLFKHQ
�DQQlKHUQG� JOHLFKH :HUWH� =LHKW PDQ MHGRFK GLH QDFK 7\SHV EHUHFKQHWHQ
4XRWHQ ]XU 9HUHLQGHXWLJXQJ KHUDQ� VR EOHLEW JHQDX HLQ ÅRSWLPDOHU´
5HJHOVDW] �EULJ� (V LVW GHU 5HJHOVDW] �6ω7 ����� 6ω1 ������ I�U GHQ GLH
6XPPH�¬Σ72.�7<3�SUHF���UHFO� �����¬PD[LPDO�LVW�

��� (YDOXDWLRQ�GHU�JHQHULHUWHQ�5HJHOQ

'DV &RUWLQD�:|UWHUEXFK �6WDQG YRP $SULO ����� PLW FD� �� ��� (LQWUlJHQ�
GDYRQ FD� �� ��� PLW �Q�$XVODXW� ZXUGH YHUVXFKVZHLVH PLW HLQHP PDVFKLQHOO
HU]HXJWHQ 5HJHOVDW] DQQRWLHUW� 'LH 5HJHOQ GHILQLHUHQ 1LFKW�7LOJHU ω1� GDV
KHL�W� EHL GHQ YRQ NHLQHU 5HJHO HUIDVVWHQ (LQWUlJHQ VROOWH HV VLFK XP 7LOJHU ω7
KDQGHOQ� (LQ 7HLO GLHVHU :|UWHU ZXUGH DQVFKOLH�HQG YRQ -HU{PH /XOOLQJ� GHP
VSUDFKZLVVHQVFKDIWOLFKHQ 0LWDUEHLWHU GHV 3URMHNWV &257,1$ XQG
/X[HPEXUJHU 0XWWHUVSUDFKOHU� �EHUSU�IW� 'LH .RUUHNWXUHQ ZXUGHQ LQ HLQHQ
QHXHQ 5HJHOVDW] �EHUI�KUW� VR GDVV GLH VHLWKHU LP 3URMHNW HLQJHVHW]WHQ
5HJHOQ DOV 3URGXNW HLQHV WHLO�EHUZDFKWHQ /HUQYHUIDKUHQV DQJHVHKHQ ZHUGHQ
P�VVHQ� 'HQQRFK LVW HV DXIVFKOXVVUHLFK� HLQLJH GHU VR ]X 7DJH JHWUHWHQHQ
6FKZDFKVWHOOHQ GHU YROOVWlQGLJ XQ�EHUZDFKW JHOHUQWHQ 5HJHOQ ]X
DQDO\VLHUHQ�

%HL GHU PDQXHOOHQ hEHUSU�IXQJ HUKLHOWHQ ��� ]XYRU QLFKW DQQRWLHUWH
(LQWUlJH�HLQ�7DJ�ÅQ´�I�U�ÅWLOJW�QLFKW´��+LHUYRQ�ZDUHQ����2UWVQDPHQ��GLH�QDFK
GHP YRUOLHJHQGHQ (QWZXUI��� ]XP ÅWH[WH FRRUGLQp´ ² HLQHU (UJlQ]XQJ XQG
(UOlXWHUXQJ GHV *HVHW]HVWH[WHV YRQ ���� ² JUXQGVlW]OLFK QLFKW JHWLOJW
ZHUGHQ�VROOHQ����

����� 0RYLHUWH�)HPLQLQD

'LH JU|�WH *UXSSH XQWHU GHQ �EULJHQ )RUPHQ VLQG ��� PRYLHUWH )HPLQLQD�
ZLH�]�%�

&KHILQ��%LRORJLQ��*HVHOOLQ��,HUISUsQ]HVVLQ��$VLDWLQ��)DEULNDQWLQ�
eLHUHSUHVLGHQWLQ��+DDSWNRQNXUUHQWLQ��$WKHLVWLQ��+\JLqQH
VSH]LDOLVWLQ��)XQGDPHQWDOLVWLQ��)HPLQLVWLQ��'XHUFKVFKQsWWVWRXULVWLQ�

��� 6&+$1(1�	�/8//,1*�������
��� 'LHV JLOW XQDEKlQJLJ YRQ GHU 3KRQRORJLH GHU EHWUHIIHQGHQ 1DPHQ� 'DV 3UREOHP GHU

2UWVQDPHQ ZLUG QXQ GXUFK HLQH $XVQDKPHOLVWH QDFK %5$81 ������ JHO|VW� (LV 6SURRFK
ULFKWHJ�VFKUHLZHQ�����$XIODJH��%DUWUHQJ��5DSLGSUHVV�
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)ULHPHSROL]LVWLQ���

'DV &RUSXV HQWKlOW QXU ZHQLJH %HOHJH I�U PRYLHUWH )HPLQLQD �EHUKDXSW�
(LQH =lKOXQJ GHU )RUPHQ DXI �LVWLQ LOOXVWULHUW GLHV� ,P &RUSXV �&��� VLQG QXU
�� 7\SHV EHOHJW� GDYRQ NHLQ HLQ]LJHU PLW PHKU DOV ]ZHL 7RNHQV���� 'D GLH
ÅVFKZlFKVWH´ %HGLQJXQJ� GLH HLQH )RUP Z HUI�OOHQ PXVVWH� XP HLQHU ω1�
3DUWLWLRQ DQ]XJHK|UHQ� _Z_ > � ODXWHWH �G�K�� I�U 6ω1  ÄZN¶�� ZDU NHLQH GHU
�LVWLQ�%LOGXQJHQ�LQ�GHQ�EHLP�/HUQHQ�HLQJHVHW]WHQ�3DUWLWLRQHQ�YHWUHWHQ�

����� 3KRQHWLVFK�QLFKW�YROO�LQWHJULHUWH�:|UWHU

(LQH ZHLWHUH JU|�HUH *UXSSH ELOGHQ� PLW �� )RUPHQ� SKRQHWLVFK QLFKW YROO
LQWHJULHUWH IUDQ]|VLVFKH /HKQZ|UWHU PLW QDVDOLHUWHP 9RNDO �#��� �G��� �+ ��� �n�� LP
$XVODXW �]�%� &DUFDQ� %DVVLQ� 0R\HQ� $VVXUDQFsMDUJRQ�� +LHU PXVV GHU
JHZlKOWH $QVDW]� GHU DXI GHU 9HUDOOJHPHLQHUXQJ YRQ JHVFKULHEHQHQ
(QGXQJHQ RKQH SKRQHWLVFKH $QQRWDWLRQ EHUXKW� VFKHLWHUQ� 'HQ QDVDOLHUWHQ
)RUPHQ DXI �HQ VWHKHQ ]DKOUHLFKH lKQOLFKH� PLW GHP UHJHOPl�LJ WLOJHQGHQ
OsW]HEXHUJHVFKHQ 3OXUDOPRUSKHP �HQ JHELOGHWH )RUPHQ JHJHQ�EHU� YJO�
HWZD GLH 3DDUH 'R\HQ6* ² *DPHER\HQ3/� 6RXWLHQ6* ² 6RXFLHQ3/ �]X 6RXFL
Ä6RUJH¶��

1LFKW WLOJEDU VLQG DXFK PDQFKH HQJOLVFKHQ /HKQZ|UWHU� +LHU ZDUHQ GLHV GLH
)RUPHQ�)DQ��6ORJDQ��6FUHHQ��/RJLQ��

����� 9RUGHUHU�9RNDO����QQ

%HL GHQ DXI YRUGHUHQ 9RNDO�QQ DXVODXWHQGHQ )RUPHQ� GLH YRP 6\VWHP
IDOVFK NODVVLIL]LHUW ZXUGHQ� VLQG ]ZHL *UXSSHQ ]X XQWHUVFKHLGHQ�
,PSHUDWLYIRUPHQ�����)RUPHQ��XQG�1RPLQD�DXI��sQQ��HEHQIDOOV����)RUPHQ��

,PSHUDWLYH��� ZLH IDQQ ���� HUIDQQ ���� EsQQ ���� YHUGsQQ ���� HUNHQQ ����
YHUEOHQQ ���� SHQQ ���� YHUEUHQQ ��� VLQG LP &RUSXV SUDNWLVFK QLFKW
YRUKDQGHQ �GLH %HLVSLHOH ZXUGHQ ZLOON�UOLFK DXVJHZlKOW� LQ .ODPPHUQ LVW
MHZHLOV�GLH�=DKO�GHU�%HOHJH�YHUPHUNW��

'LH (UNHQQXQJ GHU 5HJHOKDIWLJNHLW GHU 1LFKWWLOJXQJ GHU :|UWHU DXI �sQQ ²
HLQH NXU]H 6LFKWXQJ GHV &RUSXV OlVVW YHUPXWHQ� GDVV )RUPHQ DXI �s
GXUFKZHJ DXI 3OXUDOH ZLH )URQWDOLqUHQ� &DVVLqUHQ ]XU�FNJHKHQ� GLH HLQ]LJH

��� (LQH�ÅJHIHQVWHUWH´�$XVZDKO��-HGH�����)RUP�DXV�GHU�QDFK�(QGXQJHQ�VRUWLHUWHQ�/LVWH�
��� 'LH PlQQOLFKHQ $XVJDQJVIRUPHQ ]HLJHQ HUKHEOLFK K|KHUH )UHTXHQ]� 3ROL]LVWLQ �I �� ²

3ROL]LVW �I ���� 3LDQLVWLQ ��� ² 3LDQLVW ���� *DOHULVWLQ ��� ² *DOHULVW ���� $UWLVWLQ ��� ² $UWLVW
����� $XWRPRELOLVWLQ ��� ² $XWRPRELOLVW ����� 'LHV JLOW XPVR PHKU� DOV GLH PlQQOLFKHQ
)RUPHQ LP &RUSXV ² GHU MD HLQH =XVDPPHQVWHOOXQJ YRQ DXI �Q��9 DXVODXWHQGHQ )RUPHQ
XQG LKUHU .RQWH[WH LVW ² QLFKW YROOVWlQGLJ HUKDOWHQ VLQG� ² 1LFKW EHOHJEDU VLQG GDJHJHQ
GLH $XVJDQJVIRUPHQ ]X )ORUDOLVWLQ� 3DUDFKXWLVWLQ� 5HFHSWLRQLVWLQ� )HPLQLVWLQ XQG
7HUURULVWLQ��MHGRFK���PDO�GLH�3OXUDOIRUP��7HUURULVWH�7HUURULVWHQ��

��� 'LH OsW]HEXHUJHVFKH )RUP ]X GW� LFK ILQG¶� LFK ELQG¶ ODXWHW GDJHJHQ VWHWV DXI �HQ� HFK
IDQQHQ��HFK�EsQQHQ�
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$XVQDKPH ELOGHW RIIHQEDU JHVFKZsQQ� GDV ]X JHVFKZs JHWLOJW ZHUGHQ NDQQ
² ZLUG GHP 6\VWHP RIIHQEDU GXUFK GLH JHZlKOWH 2SHUDWLRQDOLVLHUXQJ GHU 7�
:|UWHU HUVFKZHUW� s LQ GHU OHW]WHQ 6LOEH ZXUGH ZLH H EHKDQGHOW� XP GLH
%H]LHKXQJ ]ZLVFKHQ 7LOJXQJVSDDUHQ ZLH $YHQXHQ a $YHQXs HUIDVVHQ ]X
N|QQHQ� 'DV 6\VWHP Å�EHUVDK´ KLHU YRU DOOHP .RPSRVLWD ]X �JUsQQ
�Ä*U�QGH¶� ��� �VsQQ �Ä6�QGH¶� Ä6LQQ¶� ��� �IUsQQ �Ä)UHXQGH¶� �� XQG �KsQQ
�Ä+XQGH¶��Ä+lKQH¶�����

����� :HLWHUH�QLFKW�HUNDQQWH�)RUPHQ

1LFKW�HUNDQQW�ZXUGHQ�LP��EULJHQ

� �� )RUPHQ DXI �R�Q XQG �RQQ� .RPSRVLWD ]X �ZRQ ��:DJHQ¶�� �]RQ
�Ä=RQH¶���3DUWL]LSLD�DXI��ERQQ�XQG��ZRQQ��E]Z���VFKZRQQ��

� �� )RUPHQ DXI �H�Q� GDUXQWHU .RPSRVLWD ]X �ZHHQ �Ä:DJHQ¶� XQG
�UHHQ �Ä5HJHQ¶� �YRQ %UXFK��� KLVWRULVFK PLW GHU 6\QNRSH HLQHV
LQWHUYRNDOLVFKHQ �J� HUNOlUW�� DEHU DXFK �VWHHQ �Ä6WHLQ¶�� �]HHQ �Ä6]HQH¶�
XQG =LUHHQ �Ä6LUHQH¶�� 'LH 7LOJXQJ GHU .RPSRVLWD ]X �VWHHQ LVW LP
&RUSXV DOOHUGLQJV VHKU XQHLQKHLWOLFK� GRUW ILQGHQ VLFK Å*UDIVWHHQ
PXVVHQ´� Å0HLOHVWHHQ JHVDW´ QHEHQ Å%RUGVWHH JHUDQQW´ XQG
Å6FKOlLIVWHH JHVFKODII´���� 'DV &257,1$�:|UWHUEXFK YHU]HLFKQHW
LPPHUKLQ�6WHHEOpFN�XQG�6WHHSODWHQ�

� �� )RUPHQ DXI �L�Q� ]�%� 3URWHLQ� +HUPHOLQ� 7HUPLQ� .DQWLQ�
)HVWXQJVUXLQ��%XVODZLQ�

� �� )RUPHQ DXI �pLQ� GDV 9HUE EHJpLQ XQG .RPSRVLWD ]X �OpLQ �Ä/|KQH¶��
�VSpLQ��Ä6SlQH¶����WUpLQ��Ä7UlQH¶��XQG��WpLQ��Ä7|QH¶��

� �� )RUPHQ DXI �D�Q� GDUXQWHU 'HNDQ� )DVDQ� &HOORSKDQ XQG .RPSRVLWD
]X��RUJDQ�

� � 6XEVWDQWLYD DXI �XQQ� .RPSRVLWD ]X �GXQQ �Ä%DONHQ¶� XQG �KXQQ
�Ä+DKQ¶��

��� =XVDPPHQIDVVXQJ

0LW GHP LQ GLHVHP .DSLWHO YRUJHVWHOOWHQ 5HJHOOHUQYHUIDKUHQ NRQQWHQ JXWH
(UNHQQXQJVUDWHQ I�U GDV 7HVWFRUSXV &� HUUHLFKW ZHUGHQ� 'HU HUPLWWHOWH
ÅEHVWH´ 5HJHOVDW] HUUHLFKWH HLQH NRUUHNWH .ODVVLILNDWLRQ I�U ����� GHU DXI �Q
HQGHQGHQ�:RUWIRUPHQ�GHV�7HVWFRUSXV�

'DV 6FKZHOOHQSDDU� GDV GLH 7UDLQLQJVGDWHQ I�U GLHVHQ 5HJHOVDW] GHILQLHUW�
]HLFKQHW VLFK GXUFK HLQH KRKH 6FKZHOOH I�U GLH ω7 XQG HLQH QLHGULJH I�U GLH

��� %58&+���������6���
��� (LQH JHVRQGHUWH 'XUFKVLFKW GHU %HOHJH ]X 6WHHQ Ä6WHLQ¶ �*UXQGIRUP XQG .RPSRVLWD�

]HLJW IUHLH 9DULDWLRQ� WHLOZHLVH VRJDU LQ 7H[WHQ GHV VHOEHQ $XWRUV� (LQ =XVDPPHQKDQJ
GHU�7LOJXQJVTXRWH�PLW�.DVXV�RGHU�1XPHUXV�LVW�QLFKW�]X�HUNHQQHQ�
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ω1 DXV� 'DPLW KDW GDV 6\VWHP VLFK VR]XVDJHQ I�U HLQH EHVWLPPWH
/HUQVWUDWHJLH ÅHQWVFKLHGHQ´� 'D GLH 5HJHOQ DXIJUXQG GHU ω1 JHQHULHUW�
DXIJUXQG GHU ω7 YHUZRUIHQ ZHUGHQ� EHGHXWHW GLHVH 6FKZHOOHQNRQILJXUDWLRQ�
GDVV ]XQlFKVW ]X YLHOH� ]X GHWDLOOLHUWH 5HJHOQ HU]HXJW XQG GDQQ DQ HLQHU
NOHLQHQ��]XYHUOlVVLJHQ�/LVWH�YRQ�*HJHQEHLVSLHOHQ��EHUSU�IW�ZHUGHQ�

'LH KLHU QRFK QLFKW UHDOLVLHUWHQ Å0DMXVNHOUHJHOQ´ YHUVSUHFKHQ HLQH
6WHLJHUXQJ GHU 7UHIIHUTXRWH� GD HLQ UHODWLY VWDUNHU =XVDPPHQKDQJ ]ZLVFKHQ
GHQ 7LOJXQJVHLJHQVFKDIWHQ XQG GHU *UR�VFKUHLEXQJ HLQHV :RUWHV ]X
EHVWHKHQ�VFKHLQW��YJO��.DSLWHO����

%HL GHU (YDOXDWLRQ DP :|UWHUEXFK ]HLJW VLFK GDV 9HUIDKUHQ VWDUN EHL
KlXILJHQ� GDJHJHQ VFKZlFKHU EHL VHOWHQHQ :|UWHUQ� 'DV 9HUIDKUHQ LVW DOVR
LQVRIHUQ UREXVW� DOV HV LQ UHDOHQ 7H[WHQ YHUJOHLFKVZHLVH ZHQLJ )HKOHU PDFKW�
,P NRQNUHWHQ )DOO ² GHU $QQRWDWLRQ HLQHV :|UWHUEXFKV PLW VHLQHP W\SLVFKHQ�
KRKHQ�$QWHLO�DQ�VHOWHQHQ�)RUPHQ�²�LVW�GLHVHV�9HUKDOWHQ�ZHQLJHU�J�QVWLJ�

$OV IDOVFK KDW HV VLFK HUZLHVHQ� GHQ 8QWHUVFKLHG ]ZLVFKHQ s XQG H LQ GHU
$XVODXWVLOEH ]X YHUQDFKOlVVLJHQ� +LHU PXVV HLQH DQGHUH /|VXQJ JHIXQGHQ
ZHUGHQ ² YLHOOHLFKW DQDORJ ]XU %HKDQGOXQJ YRQ �Q��QQ� GLH EHLP 7�:RUW ]ZDU
IHKOHQ� DEHU HLQH QXPHULVFKH Å6SXU´ LQ GHU 6SDOWH Å�QQ�:DKUVFKHLQOLFKNHLW´
KLQWHUODVVHQ�
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� $XVEOLFN

��� /H[HP�XQG�7LOJXQJ

$QKDQG GHU QXQ YRUOLHJHQGHQ 'DWHQ N|QQHQ ZHLWHUH 8QWHUVXFKXQJHQ ]XU
VFKULIWOLFKHQ $QZHQGXQJ GHU Å(LIHOHU 5HJHO´ GXUFKJHI�KUW ZHUGHQ� (LQLJH
=XVDPPHQKlQJH ]ZLVFKHQ (LJHQVFKDIWHQ XQG 7LOJXQJ HLQHV :RUWHV VROOHQ
KLHU�NXU]�DQJHULVVHQ�ZHUGHQ�

2IIHQEDU EHVWHKW HLQ VWDUNHU =XVDPPHQKDQJ ]ZLVFKHQ GHU :RUWDUW XQG GHU
7LOJXQJVNODVVH� ZHQQ PDQ *UR�VFKUHLEXQJ HLQHV :RUWHV DOV ,QGL] I�U GLH
:RUWDUW�6XEVWDQWLY����JHOWHQ�OlVVW�

7DEHOOH�����$QWHLO�JUR�JHVFKULHEHQHU�)RUPHQ�LP�7�/H[LNRQ�JHJHQ�EHU�GHQ
7LOJXQJVNODVVHQ�ω7��WLOJW�UHJXOlU��XQG�ω1��WLOJW�QLFKW�

7�/H[LNRQ�]X�&�� ωω7 ωω1

7RNHQV ������ ������ ����
7\SHV ���� ��� ���
&DSV��7RNHQ� ����� ����� ����� ����� ���� �����
&DSV��7\SHV� ���� ����� ��� ����� �� �����

1LH�7LOJHU VLQG DOVR PHLVWHQV ��� YRQ ��� 7\SHV� 6XEVWDQWLYH� 'LHVHU
=XVDPPHQKDQJ LVW DXFK GDQQ QRFK DXIIDOOHQG� ZHQQ PDQ EHU�FNVLFKWLJW�
GDVV 6XEVWDQWLYH DOV W\SLVFKH Å,QKDOWVZ|UWHU´ HLQHQ KRKHQ $QWHLO DQ GHQ
QLHGHUIUHTXHQWHQ /H[HPHQ KDEHQ� YRQ GHQHQ ZLU JHVHKHQ KDEHQ� GDVV VLH
RKQHKLQ�HKHU�]XP�Q�(UKDOW�QHLJHQ�

7DEHOOH�����$QWHLO�YRQ�)RUPHQ�PLW�ZDKUVFKHLQOLFKHU��QQ�6FKUHLEXQJ
7�/H[LNRQ ωω7 ωω1

7RNHQV ������ ������ ����
�QQ��7RNHQ� ����� ���� ����� ���� ���� �����

'LH 'RSSHO�ÄQ¶�6FKUHLEXQJ LVW RIIHQEDU HLQ ,QGL] I�U HLQH SKRQRORJLVFKH
6WUXNWXU� GLH GLH ÄQ¶�7LOJXQJ EORFNLHUW �7DEHOOH ���� 'HU $QWHLO GHU )RUPHQ PLW
GRSSHOWHP ÄQ¶��� LVW EHL GHQ ω1 IDVW YLHUPDO VR KRFK ZLH EHL GHQ ω7�

(LQHQ ZHLWHUHQ +LQZHLV DXI SKRQRORJLVFKH )DNWRUHQ HUJLEW GHU 9HUJOHLFK GHU
9RNDOH LQ GHQ (QGVLOEHQ �7DEHOOH ���� %HL GHQ UHJXOlU WLOJHQGHQ ω7 KHUUVFKHQ

��� *UR�VFKUHLEXQJ DP 6DW]DQIDQJ LVW LP 7�/H[LNRQ HLJHQV DXVJH]HLFKQHW XQG KLHU QLFKW
HLQJHUHFKQHW�

��� )RUPHQ�PLW�HLQHU�KRKHQ�:DKUVFKHLQOLFKNHLW�GHU�'RSSHO�ÄQ¶�6FKUHLEXQJ��YJO������REHQ
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7DEHOOH�����$QWHLOH�YRQ�$XVODXWVLOEHQ�PLW�XQWHUVFKLHGOLFKHQ�9RNDOHQ
(QGVLOEH 7�/H[LNRQ ωω7 ωω1
�D��DQ��DQQ ¬����� ¬����� ¬�����
�l��lQ��lQQ ¬����� ¬����� ¬�����
�H��HQ��HQQ�
�s��sQ��sQQ ������ ������ ¬�����
�L��LQ��LQQ ¬����� ¬����� ¬�����
�R��RQ��RQQ ¬����� ¬����� ������
�X��XQ��XQQ ¬����� ¬����� ������
�����Q���QQ ¬����� ¬����� ¬������

KLHU ]HQWUDOLVLHUWH XQG KDOEJH|IIQHWH YRUGHUH 9RNDOH YRU� ZlKUHQG GHU
JU|�WH 7HLO GHU ω1 DXI 6LOEHQ DXVODXWHW� GHUHQ .HUQ HLQ +LQWHU]XQJHQYRNDO
LVW��$EELOGXQJ���YHUGHXWOLFKW�GLHVH�9HUWHLOXQJ�DQKDQG�GHV�9RNDOVFKHPDV�

$EELOGXQJ����+lXILJH�$UWLNXODWLRQVRUWH�GHU�(QGVLOEHQ�YRQ�ω7��REHQ��VFKUDIILHUWHU
%HUHLFK������GHU�)RUPHQ��XQG�ω1��XQWHQ��HLQIDFK�VFKUDIILHUW������GHU�)RUPHQ�
GRSSHOW�VFKUDIILHUW�������

(LQ ZHLWHUHU 3DUDPHWHU� GHU VLFK PLW +LOIH GHU KLHU HQWZLFNHOWHQ
$QDO\VHSURJUDPPH XQWHUVXFKHQ OLH�H� LVW GLH :LUNXQJ GHU 7LOJXQJVUHJHO
�EHU��SURVRGLVFKH��3KUDVHQJUHQ]HQ�KLQZHJ�
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��� 6FKOXVVEHPHUNXQJ

$XI GHQ 1LFKW�0XWWHUVSUDFKOHU� GHU GLH ULFKWLJH +DQGKDEXQJ GHU Q�7LOJXQJ
LP /sW]HEXHUJHVFKHQ HUOHUQHQ P|FKWH� ZLUNW GLH 9LHOIDOW XQG
9HUVFKLHGHQDUWLJNHLW GHU $XVQDKPHQ YHUZLUUHQG� $EHU DXFK
0XWWHUVSUDFKOHUQ IlOOW HV PHLQHU %HREDFKWXQJ QDFK PHLVW VFKZHU� GLH
.ULWHULHQ I�U 7LOJXQJ RGHU (UKDOW LQ )RUP YRQ 5HJHOQ DQ]XJHEHQ� 1DFK
HLQ]HOQHQ :|UWHUQ JHIUDJW ² ZDV LP 9HUODXI GHU (QWVWHKXQJ GLHVHU $UEHLW
|IWHU YRUNDP ²� SURELHUWHQ YLHOH 6SUHFKHU ]XHUVW KDOEODXW GDV :RUW LP
6DW]]XVDPPHQKDQJ DXV� EHYRU VLH HV LQ GLH HLQH RGHU DQGHUH .ODVVH
HLQRUGQHWHQ�

$XI GLHVH ,QWXLWLRQ NDQQ GHU /HUQHQGH QDW�UOLFK QLFKW ]XU�FNJUHLIHQ� 'HU KLHU
EHVFKULWWHQH :HJ GHU 5HGXNWLRQ XQG $EVWUDNWLRQ YRQ %HLVSLHOHQ DXV HLQHP
7H[WFRUSXV N|QQWH GDEHL KHOIHQ� JHZLVVHUPD�HQ )DXVWUHJHOQ I�U GLH Q�
7LOJXQJ ]X HQWZLFNHOQ� GLH GDV /HKUHQ XQG /HUQHQ YRQ /sW]HEXHUJHVFK DOV
)UHPGVSUDFKH�HUOHLFKWHUQ�

'HU EHVFKULHEHQH Å6SUHFKWHVW´ GHU 0XWWHUVSUDFKOHU SDVVW ]X GHU �EHL *LOOHV�
DEHU DXFK LPSOL]LW EHL %UXFK JHlX�HUWHQ� 7KHVH� GDVV /lQJH� XQG
$N]HQWYHUKlOWQLVVH LQ GHU $XVODXWVLOEH HLQH HQWVFKHLGHQGH 5ROOH I�U GLH
$QZHQGEDUNHLW GHU 7LOJXQJ VSLHOHQ� 'HQQRFK N|QQHQ GLH %HGLQJXQJHQ GHU
Å(LIHOHU 5HJHO´ I�U GLH 6FKULIWVSUDFKH ZRKO QLFKW YROOVWlQGLJ DXV GHU
6SUHFKZHLVH DEJHOHLWHW ZHUGHQ� +LHU VSLHOHQ RIIHQEDU DXFK .ULWHULHQ ZLH GLH
:DKUXQJ GHU (UNHQQEDUNHLW GHV 6FKULIWELOGHV ² VR EHLP 9HU]LFKW DXI 7LOJXQJ
EHL (LJHQ� XQG 2UWVQDPHQ RGHU EHL NXU]HQ :RUWHQ ZLH ÅIOXQQ´� Å]XQQ´ XQG
Å:lLQ´ ² HLQH 5ROOH� 'DU�EHU KLQDXV JODXEH LFK� %HOHJH I�U HLQH
9HUVHOEVWlQGLJXQJ GHU RUWKRJUDSKLVFKHQ )RUP JHIXQGHQ ]X KDEHQ ZLH GLH
LQ .DSLWHO � HUZlKQWH 5HLKH Å5HHQ´ ² Å=LUHHQ´ ² Å6WHHQ´� YRQ GHU QDFK GHP
%UXFKVFKHQ 0RGHOO QXU GDV HUVWH :RUW �ZHJHQ GHU GXUFK GLH �J��6\QNRSH
EHZLUNWHQ $N]HQWYHUKlOWQLVVH� HLQ Å1LH�7LOJHU´ VHLQ VROOWH� :HQQ GLHVH
%HREDFKWXQJ ]XWULIIW� GDQQ GHXWHW VLH� JHPHLQVDP PLW GHU YRQ *LOOHV XQG
DQGHUHQ EHREDFKWHWHQ 7HQGHQ] ]XU 9HUHLQIDFKXQJ XQG 9HUDOOJHPHLQHUXQJ
GHU 7LOJXQJ� DXI HLQHQ (QWZLFNOXQJVSUR]HVV KLQ� 0|JOLFKHUZHLVH EHHLQIOXVVW
GLH ]XQHKPHQGH 6FKULIWOLFKNHLW GHU OsW]HEXHUJHVFKHQ 6SUDFKH VFKRQ KHXWH
GLH�)RUP�XQG�*�OWLJNHLW�GHU�Å(LIHOHU�5HJHO´�
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$¬/LWHUDWXUYHU]HLFKQLV

$UUrWp 0LQLVWpULHO ������� $UUrWp PLQLVWpULHO GX �� RFWREUH ���� SRUWDQW UpIRUPH GX V\VWqPH
RIILFLHO G¶RUWKRJUDSKH OX[HPERXUJHRLVH� ,Q� 0pPRULDO� $PWVEODWW GHV *UR�KHU]RJWXPV
/X[HPEXUJ�%�����6����������

%HUJ� *� ������� Å0LU ZsOOH EOHLZH� ZDW PLU VLQ�´ 6R]LROLQJXLVWLVFKH XQG VSUDFKW\SRORJLVFKH
%HWUDFKWXQJHQ�]XU�OX[HPEXUJLVFKHQ�0HKUVSUDFKLJNHLW��7�ELQJHQ��1LHPH\HU

%HUJHQKROW]� +� 	 -� 0XJGDQ ������� .RUSXVSUREOHPDWLN LQ GHU &RPSXWHUOLQJXLVWLN�
.RQVWUXNWLRQVSULQ]LSLHQ XQG 5HSUlVHQWDWLYLWlW� ,Q ,�6� %iWRUL� :� /HQGHUV� 	 :� 3XWVFKNH
�+UVJ����&RPSXWDWLRQDO�/LQJXLVWLFV��%HUOLQ��'H�*UX\WHU��6��������

%LEHU� '� ������� 5HSUHVHQWDWLYHQHVV LQ FRUSXV GHVLJQ� -� RI OLWHUDU\ DQG OLQJXLVWLF FRPSXWLQJ
������6��������

%1&���������&RPSRVLWLRQ�RI�WKH�%1&��,QWHUQHW��KWWS���LQIR�R[�DF�XN�EQF�ZKDW�EDODQFH�KWPO
%RRWK� %� ������� 7H[W LQSXW DQG SUH�SURFHVVLQJ� 'HDOLQJ ZLWK WKH RUWKRJUDSKLF IRUP RI WH[W�
,Q 5� *DUVLGH� *� /HHFK 	 $� 0F(QHU\ �+UVJ��� &RUSXV $QQRWDWLRQ� /RQGRQ� /RQJPDQ
$GGLVRQ�:HVOH\��6�������

%UDXQ��-�����������(LV�6SURRFK�ULFKWHJ�VFKUHLZHQ�����$XIODJH��%DUWUHQJ��5DSLGSUHVV
%ULOO� (� 	 0� 0DUFXV ������� 7DJJLQJ DQ XQIDPLOLDU WH[W ZLWK PLQLPDO KXPDQ VXSHUYLVLRQ�

3URF��RI�WKH������$$$,�)DOO�6\PSRVLXP
%ULOO� (� 	 0� 3RS ������� 8QVXSHUYLVHG OHDUQLQJ RI GLVDPELJXDWLRQ UXOHV IRU SDUW RI VSHHFK
WDJJLQJ� ,Q .� &KXUFK 	 DO� �+UVJ��� 1DWXUDO ODQJXDJH SURFHVVLQJ XVLQJ YHU\ ODUJH
FRUSRUD��'RUGUHFKW��.OXZHU��6������

%ULOO� (� 	 3� 5HVQLN ������� $ UXOH�EDVHG DSSURDFK WR SUHSRVLWLRQDO SKUDVH DWWDFKPHQW
GLVDPELJXDWLRQ��3URF��RI�WKH�����&2/,1*�LQWHUQDWLRQDO�FRQIHUHQFH��6���������

%ULOO� (� ������� $ VLPSOH UXOH�EDVHG SDUW RI VSHHFK WDJJHU� 3URF� RI WKH WKLUG FRQIHUHQFH RQ
DSSOLHG�QDWXUDO�ODQJXDJH�SURFHVVLQJ

²² ������� $ UHSRUW RI UHFHQW SURJUHVV LQ WUDQVIRUPDWLRQ�EDVHG HUURU�GULYHQ OHDUQLQJ� 3URF�
RI�WKH�����$53$�ZRUNVKRS�RQ�KXPDQ�ODQJXDJH�WHFKQRORJ\��6��������

%ULVFRH� *� 	 7� &DHOOL ������� 6\PEROLF PDFKLQH OHDUQLQJ� %DQG � YRQ $ FRPSHQGLXP RI
PDFKLQH�OHDUQLQJ����%lQGH���1RUZRRG��$EOH[

%UXFK� 5� ������� *UXQGOHJXQJ HLQHU *HVFKLFKWH GHV /X[HPEXUJLVFKHQ� /X[HPEXUJ� 3DXO
/LQGHQ �5HLKH� 3XEOLFDWLRQV OLWWpUDLUHV HW VFLHQWLILTXHV GX PLQLVWqUH GH O¶pGXFDWLRQ
QDWLRQDOH�

²²���������'DV�/X[HPEXUJLVFKH�LP�ZHVWIUlQNLVFKHQ�.UHLV��/X[HPEXUJ��3DXO�/LQGHQ
²² ������� 3UpFLV SRSXODLUH GH JUDPPDLUH /X[HPERXUJHRLVH� 1HXGUXFN ���� LQ /�6HQQLJHU
�+UVJ��� %HLWUlJH ]XU OX[� 6SUDFK� XQG 9RONVNXQGH ; ���� GXUFKJHVHKHQH $XIODJH��
/X[HPEXUJ��,QVWLWXW�*UDQG�'XFDO

%X�PDQQ��+����������/H[LNRQ�GHU�6SUDFKZLVVHQVFKDIW��6WXWWJDUW��.U|QHU
&DOLII� 0�(� ������� 5HODWLRQDO OHDUQLQJ WHFKQLTXHV IRU QDWXUDO ODQJXDJH LQIRUPDWLRQ
H[WUDFWLRQ��'LVVHUWDWLRQ���7HFKQLFDO�5HSRUW�$,���������$XVWLQ��8QLYHUVLW\�RI�7H[DV

&DSHVLXV� %� ������� 'LH %HKDQGOXQJ GHV DXVODXWHQGHQ Q LQ GHQ VLHEHQE�UJLVFK�VlFKVLVFKHQ
0XQGDUWHQ �'LH VRJHQDQQWH Å(LIOHU 5HJHO´�� =HLWVFKULIW I�U 0XQGDUWIRUVFKXQJ ��� 6����
���
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&KRPVN\��1����������$VSHFWV�RI�WKH�WKHRU\�RI�V\QWD[��&DPEULGJH��0DVV���0,7�3UHVV
&KULVWD� 3� ������� :|UWHUEXFK GHU 7ULHUHU 0XQGDUW� 0LW 6SUDFKJHVHW]HQ GHUVHOEHQ XQG

6SUDFKSUREHQ�LQ�3URVD�XQG�3RHVLH��6HLWHQLGHQWLVFKHU�1HXGUXFN�������:LHVEDGHQ��6lQGLJ
&KXUFK� .�:� 	 5�/� 0HUFHU ������� ,QWURGXFWLRQ WR WKH VSHFLDO LVVXH RQ FRPSXWDWLRQDO
OLQJXLVWLFV�XVLQJ�ODUJH�FRUSRUD��&RPSXWDWLRQDO�/LQJXLVWLFV��������6�����

'DHOHPDQQV� :� ������� ,QWURGXFWLRQ� -(7$, VSHFLDO LVVXH RQ PHPRU\�EDVHG ODQJXDJH
SURFHVVLQJ��-��RI�HPSLULFDO�DQG�WKHRUHWLFDO�$UWLILFLDO�,QWHOOLJHQFH��������6��������

'DLOOH� %� ������� 0RUSKRORJLFDO UXOH LQGXFWLRQ IRU WHUPLQRORJ\ DFTXLVLWLRQ� 3URF� RI WKH ���
&2/,1*�LQWHUQDWLRQDO�FRQIHUHQFH��6��������

'XQQLQJ� 7� ������� $FFXUDWH PHWKRGV IRU WKH VWDWLVWLFV RI VXUSULVH DQG FRLQFLGHQFH�
&RPSXWDWLRQDO�OLQJXLVWLFV��������6�������

'HKDVSH� /� 	 0� )RUULHU ������� 7UDQVIRUPDWLRQ�EDVHG OHDUQLQJ PHHWV IUHTXHQW SDWWHUQ
GLVFRYHU\��3URF��RI�WKH�ODQJXDJH�ORJLF�DQG�OHDUQLQJ�ZRUNVKRS��6������

(QJZDOO� *� ������� 1RW FKDQFH EXW FKRLFH� &ULWHULD LQ FRUSXV FUHDWLRQ� ,Q %�7� $WNLQV 	 $�
=DPSROOL �+UVJ��� &RPSXWDWLRQDO DSSURDFKHV WR WKH OH[LFRQ� 2[IRUG� 8QLYHUVLW\ 3UHVV�
6������

(85<',&( ������� 'HVFULSWLRQ QDWLRQDOH GX /X[HPERXUJ� FRPSOpPHQW j O·pWXGH G·(XU\GLFH
Å/·HQVHLJQHPHQW GHV ODQJXHV pWUDQJqUHV HQ PLOLHX VFRODLUH HQ (XURSH´� /X[HPEXUJ�
0LQLVWqUH�GH�OD�FXOWXUH��GH�O·HQVHLJQHPHQW�VXSpULHXU�HW�GH�OD�UHFKHUFKH

*DQJOHU� -��)� ������� /H[LFRQ GHU /X[HPEXUJHU 8PJDQJVVSUDFKH �ZLH VLH LQ XQG XP
/X[HPEXUJ�JHVSURFKHQ�ZLUG���6HLWHQLGHQWLVFKHU�1HXGUXFN�������:LHVEDGHQ��6lQGLJ

*DXVVLHU� (� ������� 8QVXSHUYLVHG OHDUQLQJ RI GHULYDWLRQDO PRUSKRORJ\ IURP LQIOHFWLRQDO
OH[LFRQV� 3URF� RI WKH $&/¶�� ZRUNVKRS RQ XQVXSHUYLVHG PHWKRGV LQ QDWXUDO ODQJXDJH
SURFHVVLQJ

*LOOHV� 3� ������� 'LDOHNWDXVJOHLFK LP /sW]HEXHUJHVFKHQ� =XU SKRQHWLVFK�SKRQRORJLVFKHQ
)RNXVVLHUXQJ�HLQHU�1DWLRQDOVSUDFKH��7�ELQJHQ��1LHPH\HU

²² ������� 3KRQRORJLVFKH XQG YDULDWLRQVOLQJXLVWLVFKH $VSHNWH GHU �Q�7LOJXQJ �ÄEHZHJOLFKHV
�Q¶� LP /sW]HEXHUJHVFKHQ� (UVFKHLQW LQ .� -� 0DWWKHLHU 	 (� 5DGWNH �+UVJ��� 6DPPHOEDQG
GHV 6\PSRVLRQV Ä9DULDWLRQ LQ GHU 6SUDFKH¶� +HLGHOEHUJ 'H]� ����� )UDQNIXUW� /DQJ �LP
'UXFN�

*UDI��5����������/RL�VXU�OD�QDWLRQDOLWp��&RPSOL�VLPSOLILFDWLRQ��,Q��ZR[[�����������������6��
*ULQ� )� 	 1� :HEHU ������� 0XOWLOLQJXDOLVP DQG ODQJXDJH SROLF\ LQ /X[HPERXUJ� ,Q 7�/� GX
3OHVVLV 	 .� 'HSUH] �+UVJ��� 0XOWLOLQJXDOLVP DQG *RYHUQPHQW� 3UHWRULD� 9DQ 6FKDLN� 6����
��

+HQ]OHU��5����������,QIRUPDWLRQ�XQG�'RNXPHQWDWLRQ��%HUOLQ��6SULQJHU
+RIIPDQQ� )� ������������ *HVFKLFKWH GHU /X[HPEXUJHU 0XQGDUWGLFKWXQJ �� %lQGH��
/X[HPEXUJ��%RXUJ�%RXUJHU

²² ������� 3UDJPDWLN XQG 6R]LRORJLH GHV /sW]HEXHUJHVFKHQ� ,Q -�3� *RXGDLOOLHU �+UVJ���
$VSHNWH�GHV�/sW]HEXHUJHVFKHQ��%HLWUlJH�]XU�3KRQHWLN�XQG�/LQJXLVWLN�����+DPEXUJ��%XVNH

.OHLQ� .�.� ������� 'DV /X[HPEXUJHU :|UWHUEXFK DXV VLHEHQE�UJLVFK�VlFKVLVFKHU 6LFKW�
=HLWVFKULIW�I�U�0XQGDUWIRUVFKXQJ������6����

.RGUDWRII��<����������,QWURGXFWLRQ�WR�PDFKLQH�OHDUQLQJ��/RQGRQ��3LWPDQ

.|KOHU� 5� 	 0� *DOOH ������� '\QDPLVFKH (LJHQVFKDIWHQ YRQ 7H[WPD�HQ� ,Q +�3� 3�W] 	 -�
+DOOHU �+UVJ��� 6SUDFKWHFKQRORJLH� 0HWKRGHQ� :HUN]HXJH� 3HUVSHNWLYHQ� 6SUDFKH XQG
&RPSXWHU�����+LOGHVKHLP��2OPV��6�����

.URHPPHU� 0��7K�� -� +DQVHQ� 	 /� 5RWK ������� .OHQJHQ 'LFWLRQQDLUH Å)UDQVpLVFK
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/sW]HEXHUJHVFK´� /X[HPEXUJ� $FWLRXQ /sW]HEXHUJHVFK�,PSULPHULH 6W� 3DXO �DXFK XQWHU
KWWS���ZZZ�HLV�VSURRFK�OX�

/D )RQWDLQH� (GPRQG GH ������� 9HUVXFK �EHU GLH 2UWKRJUDSKLH GHU OX[HPEXUJHU GHXWVFKHQ
0XQGDUW��
%HQXW]W ZXUGH GLH :HUNDXVJDEH ����� &� +XU\ �+UVJ��� 'LFNV *HVDPWZLHUN �,,,��
�/X[HPEXUJ��.ULSSOHU�0XOOHU�

/HHFK� *� ������� *HQHUDO LQWURGXFWLRQ� ,Q 5� *DUVLGH� *� /HHFK� 	 *� 6DPSVRQ �+UVJ��� 7KH
FRPSXWDWLRQDO�DQDO\VLV�RI�(QJOLVK��/RQGRQ��/RQJPDQ��6�����

²² ������� ,QWURGXFLQJ FRUSXV DQQRWDWLRQ� ,Q 5� *DUVLGH� 5� /HHFK� 	 7� 0F(QHU\ �+UVJ���
&RUSXV $QQRWDWLRQ� /LQJXLVWLF ,QIRUPDWLRQ IURP FRPSXWHU WH[W FRUSRUD� /RQGRQ 	 1HZ
<RUN��/RQJPDQ��6�����

/X[HPEXUJHU�:|UWHUEXFK��������������/X[HPEXUJ��/LQGHQ
0DQQLQJ� &� 	 +� 6FK�W]H ������� )RXQGDWLRQV RI VWDWLVWLFDO QDWXUDO ODQJXDJH SURFHVVLQJ�
&DPEULGJH��0DVV���0,7�3UHVV

0F(QHU\��7��	�$��:LOVRQ���������&RUSXV�/LQJXLVWLFV��(GLQEXUJK��8QLYHUVLW\�3UHVV
0F(QHU\� 7�� -��0� /DQJp� 0� 2DNHV� 	 -� 9pURQLV ������� 7KH H[SORLWDWLRQ RI PXOWLOLQJXDO
DQQRWDWHG FRUSRUD IRU WHUP H[WUDFWLRQ� ,Q 5� *DUVLGH� *� /HHFK 	 $� 0F(QHU\ �+UVJ���
&RUSXV�$QQRWDWLRQ��/RQGRQ��/RQJPDQ�$GGLVRQ�:HVOH\��6��������

0H\HU� $QWRLQH ������� /X[HPEXUJLVFKH *HGLFKWH XQG )DEHOQ� 1HEVW HLQHU JUDPPDWLVFKHQ
(LQOHLWXQJ XQG HLQHU :|UWHUHUNOlUXQJ GHU GHP 'LDOHNW PHKU RGHU ZHQLJHU HLJHQDUWLJHQ
$XVGU�FNHQ�YRQ�*ORGHQ��%U�VVHO��'HODYLJQH�	�&DOOHZDHUW

²² ������� 5qJHOE�FKHOFKHQ YXP /H]HEXUJHU 2UWK±JUDI� HQ 8UHVV DOV 3UR¶Z� G
)UDqFKHQ DXV
GHP�+k��D�9HUVHQ��/�WWLFK��+��'HVVDLQ

0LFKDOVNL� 5� 6� ������� /HDUQLQJ VWUDWHJLHV DQG DXWRPDWHG NQRZOHGJH DFTXLVLWLRQ� $Q
RYHUYLHZ� ,Q /� %ROF �+UVJ��� &RPSXWDWLRQDO PRGHOV RI OHDUQLQJ� +HLGHOEHUJ�1HZ <RUN�
6SULQJHU��6�����

0LNKHHY� $� ������� $XWRPDWLF UXOH LQGXFWLRQ IRU XQNQRZQ ZRUG JXHVVLQJ� &RPSXWDWLRQDO
/LQJXLVWLFV��������6��������

1DXU� 3�� -�:� %DFNXV� )�/� %DXHU� 	 DO� ������� 5HSRUW RQ WKH DOJRULWKPLF ODQJXDJH $/*2/
����&RPPXQLFDWLRQV�RI�WKH�$&0����6��������

3DXOLGHV� -��3� ������� 'DV /X[HPEXUJLVFKH LP 6SLHJHO GHV 1LHGHUOlQGLVFKHQ� 9HUJOHLFKHQGH
6WXGLHQ ]XU OX[HPEXUJLVFKHQ XQG QLHGHUOlQGLVFKHQ /DXWOHKUH XQWHU %U�FNVLFKWLJXQJ GHU
GHXWVFKHQ� ,Q $QQXDLUH GH OD VHFWLRQ GH OLQJXLVWLTXH� pWKQRORJLH HW RQRPDVWLTXH
�/X[HPEXUJ��/LQGHQ�,QVWLWXW�*UDQG�'XFDO���6�������

5DPVKDZ��/�$��	�0�3��0DUFXV���������([SORULQJ�WKH�VWDWLVWLFDO�GHULYDWLRQ�RI�WUDQVIRUPDWLRQDO
UXOH VHTXHQFHV IRU SDUW�RI�VSHHFK WDJJLQJ� 7KH EDODQFLQJ DFW� 3URF� RI WKH $&/
ZRUNVKRS�RQ�FRPELQLQJ�V\PEROLF�DQG�VWDWLVWLFDO�DSSURDFKHV��6���

5qJOHPHQW *UDQG�'XFDO ������� 5qJOHPHQW JUDQG�GXFDO GX �� MXLOOHW ���� SRUWDQW UpIRUPH
GX V\VWqPH RIILFLHO G¶RUWKRJUDSKH OX[HPERXUJHRLVH� ,Q� 0pPRULDO� $PWVEODWW GHV
*UR�KHU]RJWXPV�/X[HPEXUJ�$������6����������

5HZHQLJ� *� ������� 6XPPHU]DXEHU� (Q WXUEXOHQW .DPpLGLVWpFN DQ ]ZHH $NWHQ IUlL QR
0RWLYHU�DXV�Å/D�WULORJLD�GHOOD�YLOOHJJLDWXUD��YXP�&DUOR�*ROGRQL��(FKWHUQDFK��(G��3KL

5RGDQJH��0����������5HQHUW��RGHU�GH�)XXVV�DP�)UDFN�DQ�D�0D
QVJUsVVW��
%HQXW]W ZXUGH GLH :HUNDXVJDEH ����� &� 0HGHU �+UVJ��� *HVDPWZLHUN� 5HLKH .ODVVLNHU
YXQ�GHU�/sW]HEXHUJHU�/LWWHUDWXU��/X[HPEXUJ��.ULSSOHU�0XOOHU�

6DPSVRQ� *� ������� 3UREDELOLVWLF PRGHOV RI DQDO\VLV� ,Q 5� *DUVLGH� *� /HHFK� 	 *� 6DPSVRQ
�+UVJ����7KH�FRPSXWDWLRQDO�DQDO\VLV�RI�(QJOLVK��/RQGRQ��/RQJPDQ��6������
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6FKDQHQ��)��	�-��/XOOLQJ���������7H[WH�FRRUGLQp��XQYHU|IIHQWOLFKW�
6FKHLQHU� $� ������� 'LH 0XQGDUW GHU 6LHEHQE�UJHU 6DFKVHQ� )RUVFKXQJHQ ]XU GHXWVFKHQ
/DQGHV� XQG 9RONVNXQGH �� � %GH� 6WXWWJDUW� (QJHOKRUQ �%DQG � OLHJW YRU DOV
VHLWHQLGHQWLVFKHU�1HXGUXFN��������:LHVEDGHQ��0DUWLQ�6lQGLJ�

6SHUEHUJ�0F4XHHQ� &�0� 	 /RX %XUQDUG �+UVJ�� ������� 7(, *XLGHOLQHV IRU (OHFWURQLF 7H[W
(QFRGLQJ DQG ,QWHUFKDQJH �3��� ���� UHYLGLHUWH )DVVXQJ�� &KLFDJR XQG 2[IRUG�
$&+�$&/�$//& 7H[W (QFRGLQJ ,QLWLDWLYH �LP ,QWHUQHW HUKlOWOLFK SHU /LVWVHUYHU 7(,�/ XQWHU
XLFYP�XLF�HGX�

7RFNHUW� -� ������� 8HEHU /X[HPEXUJLVFKH /H[LNRJUDSKLH� ,Q� /X[HPEXUJLVFKH 6SUDFK�
JHVHOOVFKDIW��*HVHOOVFKDIW�I�U�6SUDFK��XQG�'LDOHNWIRUVFKXQJ���-DKUEXFK�������6�������

:HW]HOV� :�/� ������� /D SKRQRORJLH GH OD IOH[LRQ DGQRPLDOH GDQV XQ GLDOHFWH /LPERXUJHRLV
�3D\V�%DV�� ,Q %� /DNV 	 $� 5LDOODQG �+UVJ��� $UFKLWHFWXUH GHV UHSUpVHQWDWLRQV
SKRQRORJLTXHV��3DULV��(GLWLRQV�GX�&156��6��������
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%¬$QKDQJ
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7DEHOOH�%���&RUSXV�,QGH[GDWHL��HIF�LG[��PLW�VlPWOLFKHQ�7H[WHQ�GHV�YHUZHQGHWHQ�&RUSXV�
$QJDEHQ��EHU��7RNHQ]DKO��-DKU�XQG�$XWRU��)HOGHU����������Å7RNHQV�VDPSOHG´�JLEW�GLH
=DKO�GHU�PLW�9RNDO�RGHU��Q�DXVODXWHQGHQ�7RNHQV�DQ
��,QGH[�WR�&RUSXV
���7H[W�1R!��)LUVW�/LQH!��)LOHQDPH!��:RUGV�LQ�7H[W!�

�7RNHQV�6DPSOHG!��3XEOLFDWLRQ�'DWH!��$XWKRU!
����(�OLW�$WODQWLN�5H������������������*X\�5HZHQLJ
��������(�OLW�(LVHIUHVVHU�5H����������������*X\�5HZHQLJ
��������(�OLW�*HHVFKWHU�+RVFK�����������������-KHPS�+RVFKHLW
��������(�OLW�.UpLZpQNHO�%UD������������������-RV\�%UDXQ
��������(�OLW�3DOD]]R�5H�����������������*X\�5HZHQLJ
��������(�OLW�3D]LILN�5H������������������*X\�5HZHQLJ
��������(�OLW�3LFD�+RVFK������������������-KHPS�+RVFKHLW
���������(�OLW�3RUWR�%UD������������������-RV\�%UDXQ
���������(�OLW�3UHQ]�%UD�����������������-RV\�%UDXQ
����������(�OLW�5LFN�.DUW����������������5HQH�.DUWKHLVHU
����������(�OLW�6SXQWHQ�DS�6FKD�����������������5D\PRQG�6FKDDFN
����������(�OLW�6SXQWHQ�DUP�6FKD����������������5D\PRQG�6FKDDFN
����������(�OLW�6SXQWHQ�DXV�FRXUV�6FK�����������������5D\PRQG�6FKDDFN
����������(�OLW�6SXQWHQ�HLVFKW�6FKD����������������5D\PRQG�6FKDDFN
����������(�OLW�6SXQWHQ�LQWHU�6FKD����������������5D\PRQG�6FKDDFN
����������(�OLW�6SXQWHQ�SDUDLV���6FKD�����������������5D\PRQG�6FKDDFN
����������(�OLW�6SXQWHQ�SDUDLV���6FKD�����������������5D\PRQG�6FKDDFN
����������(�OLW�6SXQWHQ�SDUDLV���6FKD�����������������5D\PRQG�6FKDDFN
����������(�OLW�6SXQWHQ�SDUDLV���6FKD�����������������5D\PRQG�6FKDDFN
����������(�OLW�6SXQWHQ�VWDJH�6FKD�����������������5D\PRQG�6FKDDFN
����������(�OLW�6WHSV�6FKD������������������5D\PRQG�6FKDDFN
����������(�OLW�:DDVVHU�+DXV������������������*HRUJHV�+DXVHPHU
����������(�SRO�'HF�JYW���������������
����������(�SRO�(WDW�QDW������������������
����������(�SRO�(WDW�QDW����������������
����������3�OF�1RO����������������
����������3�OF�1RO����������������
����������3�SRO�&U�FKDPE���;��������������
����������3�SRO�&U�FKDPE���;���������������
����������3�SRO�&U�FKDPE���,,,������������������
����������3�SRO�&U�FKDPE���;����������������
����������3�SRO�&U�FKDPE���,,������������������
����������3�SRO�&U�FKDPE���;,,��	��,,������������������
����������3�SRO�&U�FKDPE���,,������������������
����������3�SRO�&U�FKDPE���,,,������������������
����������3�SRO�&U�FKDPE���,,,������������������
����������3�SRO�&U�FKDPE���;,���������������
����������3�SRO�&U�FKDPE���;,���������������
����������3�SRO�&U�FKDPE���;,���������������
����������3�SRO�&U�FKDPE���;���������������
����������OLW�+HOOHJ0XHFKW&RUULJH������������������)HUQDQG�OH�&KDUWUHX[
����������OLW�KRVFK�-RKDQQHV�����GRF�����������XQEHNDQQW�-KHPS�+RVFKHLW
����������OLW�KRVFK�.DOH.DIIL�HGLWH��GRF�����������������-KHPS�+RVFKHLW
����������OLW�UH�6800(5=$8%(5���GRF�����������������*X\�5HZHQLJ
����������SRO�FK���9,�����6�����������GRF����������������������
����������SRO�FK���,,,�����&+'����������������������������������
����������SRO�FK���9�����6�����'(/3+,1(�G�����������������������
����������SRO�FK���9,�����6�����������GRF�����������������������
��6XPPDU\���WH[W�FODVV!��1R�RI�PHPEHUV!��7RWDO�1R�RI�ZRUGV!�

�7RWDO�WRNHQV�VDPSOHG!
��OF���������������
��OLW�����������������
��SRO�����������������
��6XPPDU\�GRQH�

&RUSXV�$XVZDKO�&����=HLOHQ�������&���=HLOHQ��������&����=HLOHQ�����
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7DEHOOH�%���=X�.DSLWHO������/LVWH�GHU�7�:|UWHU��GLH�DXIJUXQG�XQW\SLVFKHU
'LVWULEXWLRQ�LQ�GHQ�(UKDOWV��XQG�7LOJXQJVNRQWH[WHQ��(.�XQG�7.��QLFKW�NODVVLIL]LHUW
ZXUGHQ��
'LH�6SDOWHQ�(�(.��7�(.�XVZ��HQWKDOWHQ�GLH�MHZHLOLJH�=DKO�GHU�(UKDOWV��E]Z�
7LOJXQJVUHDOLVLHUXQJHQ�LP�DQJHJHEHQHQ�.RQWH[W��'LH�$QJDEHQ�LQ�GHU�6SDOWH
3UREOHPNODVVH�VWHKHQ�I�U��%�²�6LQJ��3O��.ROOLVLRQ��&�²�1RP��$NN��.ROOLVLRQ��'�²
2UWKRJUDSKLH��(�²�1LFKW�YHUZDQGWH�/H[HPH��"�²�=ZHLIHOVIlOOH��XQHLQKHLWOLFKH
+DQGKDEXQJ�GHU�7LOJXQJ�LP�&RUSXV�
7�:RUW )UHT� (�(. 7�(. (�7. 7�7. 3UREOHPNODVVH
DXVJHVL1 �� �� � � � "
%RX1 �� � � � � "
([DPH1 ��� �� � �� �� "
)�KUHUVFKlL1 �� � � � � "
,WDOLH1 �� � � � � "
5HH1 �� �� � � � "
6FKlL1 �� �� � � � "
6SXHQLH1 �� �� � � � "
6WHH1 �� �� � �� �� "
DGPLQLVWUDWLYH1 �� � � � � %
$PEDVVDGH1 �� � �� � � %
$VVHPEOpH1 �� � � � �� %
$VVXUDQFH1 �� � �� � �� %
&KDQFH1 ��� �� �� � �� %
&OLHQWH1 ��� �� � �� �� %
&RPPHUFH1 �� � �� � � %
&RXUHXUH1 �� � � � � %
'HEDWWH1 �� � � � � %
'HPDQGH1 �� � �� � �� %
'HPRNUDWLH1 �� � �� � � %
'HSRQLH1 �� � � � �� %
'LVTXH1 �� � � � � %
(QTXrWH1 �� � �� � �� %
(QYHORSSH1 �� � �� � �� %
(SLFHULH1 �� � �� � �� %
([HUFLFH1 �� � � � � %
)DLOOLWH1 �� �� �� � �� %
*DUDJH1 �� � �� � �� %
*DUDQWLH1 �� � � � � %
*DUH1 �� � �� � �� %
*HVWH1 �� � � � �� %
*ODFH1 �� � �� � �� %
.DWHJRULH1 �� � � � �� %
/\FpH1 �� � �� � �� %
0DGDPH1 ��� � �� � �� %
0HVVDJH1 �� � �� � � %
0LQLVWqUH1 ��� � �� � �� %
1RH[DPH1 �� � � � � %
3DUWLH1 �� � �� � �� %
3DVVDJH1 �� � �� � � %
3URSULpWDLUH1 �� � �� � �� %
5HSURFKH1 �� � � � � %
6FKL1 �� �� � � � %
6LWH1 �� � �� � �� %



%¬$1+$1* O[[[L[

7�:RUW )UHT� (�(. 7�(. (�7. 7�7. 3UREOHPNODVVH
6WDJH1 �� � � � � %
7RLOHWWH1 �� � � � �� %
9LVLWH1 �� � � � � %
9LWHVVH1 �� � �� � � %
=RQH1 �� � �� � �� %
(OWUH1 �� �� � � � &
ODUJH1 �� � � � � &
sQQHUVWsW]H1 �� �� � � � '
GDQ]H1 �� � � � � '
GHH1 ���� ���� � � ���� '
*URPSHUH1 �� � � � � '
PDDFKH1 ���� ��� � � ��� '
PHQJH1 ���� ��� � � �� '
QHH1 �� � � � � '
UDSSH1 �� �� � � � '
UXIIH1 �� �� � � � '
:HHQFKH1 �� � � � � '
]X1 ���� � ���� � ��� '
'HFKH1 �� �� � � � '"
'H1�	XQVDIH&DS� ���� ���� � � ���� (
GX1 ���� ��� ��� � ��� (��V�R���'X�
'X1�	XQVDIH&DS� ��� ��� ��� � ��� (��V�R���'X�
6L1�	XQVDIH&DS� ���� �� ��� � ��� (��V�R���6L�
'R1 ��� � �� � �� (�'RQ 'RHQ��WXQ���'R

�$GY��
'X1 ��� � �� � ��� (�'XQQ HOR��GDQQ���'X
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