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Å%HVWHV 6W�FN GHU 6HULH�µ I�U .) Å6FKZDU]HU ([FHOVLRU PLW /�8QWHUYHUZDQGOXQJ XQG
,GHDOPDWW�µ �$%� Å)HLQ� GD� GHU Z/ HUVW LP �� =XJ ]LHKHQ GDUI�µ �+=�

$OVR GRFK I�U MHGHQ *HVFKPDFN HWZDV GDEHL� 9LHOHQ 'DQN DOOHQ 7HLOQHKPHUQ I�U LKUH
$QPHUNXQJHQ XQG .RPPHQWDUH� 'LH /|VHUOLVWH JLEW HV DXV 3ODW]� XQG =HLWJU�QGHQ ZLHGHU
LP QlFKVWHQ +HIW�

6HOEVWPDWW�(QWVFKHLG Å+(85(.$�´ ���������
(QGJ�OWLJHU�(QWVFKHLG

=XP 6HOEVWPDWW�(QWVFKHLG LP +(85(.$�,QIRUPDOWXUQLHU VLQG ]ZHL $QPHUNXQJHQ HLQJH�
JDQJHQ� GLH 3UHLVULFKWHU 0DQIUHG =XFNHU GD]X YHUDQODVVHQ� VHLQHQ 3UHLVEHULFKW ZLH IROJW
]X lQGHUQ�
Å,P 6HOEVWPDWW�3UHLVEHULFKW ² YHU|IIHQWOLFKW LQ KDUPRQLH� 0lU] ���� ² HUKLHOW GHU

6HOEVWPDWW�1HXQ]�JHU 8�� YRQ 6WHIDQ .OHEHV GHQ �� 3UHLV� :LH 3UREOHPIUHXQG +DQV
*UXEHU �0�QFKHQ� >XQG DXFK :� 1HHI� G� 5HG�@ PLWWHLOW� LVW GLH $XIJDEH EHUHLWV LQ DFKW
=�JHQ QHEHQO|VLJ GXUFK ��6F�� .�F� ��'�H�� .G� ��'�H�� .G� ��7F� F� ��7G��
.�F� ��.D� F� ��'E� .F� ��'E�� D�E� PDWW� 'DPLW YHUOLHUW GLH $XIJDEH LKUH $XV]HLFK�
QXQJ� 'HU ��3UHLVWUlJHU 8�� YRQ )UDQN 5LFKWHU �7ULQZLOOHUVKDJHQ� ZLUG GDPLW ]XP DOOHLQL�
JHQ ·3UHLV·�
:LH 3UREOHPIUHXQG )UDQN 0�OOHU �6DPHUEHUJ� QDFKZHLVW� LVW GDV ��/RE YRQ :�.� 3LOW�

VFKHQNR �8 ���� NHLQ 8UGUXFN� VRQGHUQ HUVFKLHQ EHUHLWV ���� LQ ·1D 6PHQX�· XQG HUKLHOW
GRUW GHQ �� 3UHLV� 'LH $XIJDEH YHUOLHUW VRPLW LKUH $XV]HLFKQXQJ� 'DV �� /RE YRQ -XUL 0�
*RUGLDQ �8 ��� ZLUG GDPLW ]XP DOOHLQLJHQ ·/RE·�

&KHPQLW]� GHQ ��� -XOL ����
0DQIUHG =XFNHU� ),'(�3UHLVULFKWHU´

%XFKEHVSUHFKXQJ

'DV ODQJ HUZDUWHWH :ROIJDQJ 3DXO\�%XFK LVW HUVFKLHQHQ ² YLHOHQ 'DQN DQ XQVHUH UXPlQL�
VFKHQ 3UREOHPIUHXQGH I�U GLH LPPHQVH $UEHLW EHL GHU $XVZHUWXQJ GHV RULJLQDOHQ
3DXO\�$UFKLYV� (LQLJH 'DWHQ� ��� 6HLWHQ� +DUGFRYHU� ,QKDOW LQ (QJOLVFK� 'HXWVFK XQG 5XPl�
QLVFK� ���� 3UREOHPH YRQ 3DXO\ �GDUXQWHU HWOLFKH 2ULJLQDOH� VRZLH YLHOH ZHLWHUH $XIJDEHQ
�LQVJ� FD� ���� 3UREOHPH�� )RWRV� $UWLNHO� .RUUHVSRQGHQ]HQ� 3DXO\�*HGHQNWXUQLHU XVZ� XVI�
² YLHOHV GDYRQ ]XP HUVWHQ 0DO �EHUKDXSW YHU|IIHQWOLFKW�
'DV %XFK NRVWHW ����� 86������� (852 ]]JO� � 86��� (852 9HUVDQGNRVWHQ� %HVWHO�

OXQJHQ GXUFK (LQVHQGXQJ HLQHV 6FKHFNV DQ 0DULDQ 6WHUH� &�3� ������ ������ %XFXUHVWL�
5RPDQLD RGHU SHU GLUHNWHU hEHUZHLVXQJ DQ GLH %DQN� %�&�5� � 6XF� ,=925� %DQN DGGUHVV�
%G� /LEHUWDWLL QU� ��� %XFXUHVWL� 5RPDQLD� $FFRXQW� ���������������86'� $FFRXQW�
���������������(85� $FFRXQW� ���������������'(0� 6:,)7� 51&%52%8� =X +G�
0DULDQ 6WHUH�
3UREOHPIUHXQG 0� 6WHUH ELWWHW DXI DOOH )lOOH XP %HQDFKULFKWLJXQJ EHL HUIROJWHU hEHU�

ZHLVXQJ�

(QWVFKHLG�LP�����KDUPRQLH�7KHPDWXUQLHU
3UHLVEHULFKW YRQ )UDQN 5LFKWHU� 7ULQZLOOHUVKDJHQ

)�U HLQ VSH]LHOOHV 7KHPDWXUQLHU ]XP RIW VFKRQ WRWJHVDJWHQ 6HOEVWPDWW�=ZHL]�JHU ZDU GLH
%HWHLOLJXQJ PLW LQVJHVDPW �� (LQVHQGXQJHQ �EHUUDVFKHQG JXW� ZREHL VLFK GLH $XIJDEHQ�
]DKO DXI �� $XWRUHQ DXV � /lQGHUQ YHUWHLOWH� 'DV $QVLQQHQ GHV 7XUQLHUV� GLHVHU $XIJDEHQ�
JDWWXQJ GXUFK V\VWHPDWLVFKH %HVFKlIWLJXQJ PLW GHP 7KHPHQNUHLV GHU ZHL�HQ UHVSHNWLYH
VFKZDU]HQ /LQLHQNRPELQDWLRQHQ QHXH ,PSXOVH ]X YHUOHLKHQ� NDQQ DXI MHGHQ )DOO DOV HUIROJ�
UHLFK EHWUDFKWHW ZHUGHQ�
%HL HLQHP JHQDXHUHQ %OLFN DXI GHQ ,QKDOW GHU (LQVHQGXQJHQ ]HLJWH VLFK� GD� JXW GLH

+lOIWH GHU $XIJDEHQ DOV QLFKW WKHPDWLVFK LP XUVSU�QJOLFKHQ 6LQQH GHU $XVVFKUHLEXQJ HLQ�
]XVWXIHQ ZDUHQ ² GRUW ZDUHQ XQWHU GHP 9HUZHLV DXI PHLQHQ $UWLNHO LQ K��� 7KHPDWLNHQ
XQWHU (LQEH]LHKXQJ YRQ 'HFNXQJVOLQLHQ DXI GHQ ZHL�HQ RGHU VFKZDU]HQ .|QLJ JHIRUGHUW�
6R WUXGHOWHQ YLHOH 6W�FNH PLW JXWHU 4XDOLWlW HLQ� LQ GHQHQ DOOJHPHLQH 'HFNXQJVOLQLHQ �]� %�
E]JO� HLQHU %DWWHULH RGHU HLQHV 0DWWIHOGHV� DOV WKHPDWLVFK EHWUDFKWHW ZXUGHQ� 'DUDQ ZDU
VLFKHU DXFK GLH $XIQDKPH GHU OHW]WHQ EHLGHQ 1DFKGUXFNH LQ GHQ R�J� $UWLNHO QLFKW JDQ]
XQVFKXOGLJ� 8P GHQ $XWRUHQ GLHVHU $XIJDEHQ DXFK JHUHFKW ]X ZHUGHQ� KDEH LFK PLFK
GHVKDOE HQWVFKORVVHQ� GDV 7XUQLHU LQ ]ZHL $EWHLOXQJHQ ]X ULFKWHQ�
$� $XIJDEHQ PLW ÅWUDGLWLRQHOOHUµ /LQLHQNRPELQDWLRQVWKHPDWLN E]JO� )OXFKWIHOGHU
%� $XIJDEHQ PLW DOOJHPHLQHU /LQLHQWKHPDWLN�

'DU�EHU KLQDXV ZLHV PLFK 3UREOHPIUHXQG 'DQLHO 3DSDFN �%HUOLQ�� GHP LFK I�U VHLQH
8QWHUVW�W]XQJ EHL GHU $XVHLQDQGHUVHW]XQJ PLW GHU 0DWHULH KHU]OLFK GDQNH� GDUDXI KLQ�
GD� YLHOH 7KHPHQGDUVWHOOXQJHQ �VRZRKO EHUHLWV YHU|IIHQWOLFKWH DOV DXFK WHLOQHKPHQGH�
DXV RUWKRGR[HU OLQLHQNRPELQDWRULVFKHU 6LFKW HLQH JUR�H 6FKZlFKH DXIZHLVHQ� Å'DV
6FKODJHQ GHV ZHL�HQ� VFKDFKELHWHQGHQ 6SHUUVWHLQHV GXUFK HLQHQ VFKZDU]HQ 6WHLQ� GHU MD
QXQ DXFK GLH /LQLH VFKOLH�W� LVW HLQH 8QVDXEHUNHLW� GLH GLH 7KHPDWLN P� (� ]HUVW|UW� (LQH
UHLQH 'DUVWHOOXQJ ² QRFK GD]X PLW WKHPDWLVFKHQ 9HUI�KUXQJHQ ² LVW QDW�UOLFK HLQLJHV
VFKZLHULJHU� HUIRUGHUW VLH GRFK HLQHQ DXIZHQGLJHQ %DWWHULHPHFKDQLVPXV� ZREHL VLFK
MHGRFK LQWHUHVVDQWHUZHLVH EHL GHQ JHQUHVSH]LILVFKHQ� VFKZDU]HQ /LQLHQNRPELQDWLRQHQ
]ZHL )RUPHQ XQWHUVFKHLGHQ ODVVHQ� 6FKZDU]HV 7KHPD $ �/HZPDQ� 7KHPD %� PLW ZHL�HP
6SHUUVWHLQ XQG VFKZDU]HV 7KHPD $ PLW VFKZDU]HP 6SHUUVWHLQ�µ 6LHKH GD]X GLH 8UGUXFNH
GHV $XWRUV DP (QGH GHV 3UHLVEHULFKWHV E]Z� LP 8UGUXFNWHLO� ,FK GHQNH� GD� GLHVH $QPHU�
NXQJHQ ZHVHQWOLFK GD]X EHLWUDJHQ� HLQH JUXQGVlW]OLFK QHXH� V\VWHPDWLVFKH (UVFKOLH�XQJ
GHV 7KHPDNUHLVHV ]X EHJLQQHQ� ]XPDO HV GXUFK GLH YHUVFKLHGHQHQ WKHPDWLVFKHQ 0|JOLFK�
NHLWHQ LP 6HOEVWPDWW KLHU QRFK HLQLJHV ]X HUIRUVFKHQ JLEW�
)�U GHQ (QWVFKHLG KDEH LFK PLFK GD]X HQWVFKORVVHQ� HLQH WKHPDWLVFKH 8QVDXEHUNHLW LP

6LQQH RELJHU $XVI�KUXQJHQ QLFKW DOV 'LVTXDOLILNDWLRQVJUXQG ]X ZHUWHQ� GD LQ NHLQHU GHU
ELVKHU ]X GLHVHP 7KHPD YHU|IIHQWOLFKWHQ $UWLNHO LQ GHU KDUPRQLH XQG DXFK DQ DQGHUHQ
6WHOOHQ HLQH GHUDUW H[DNWH 'LIIHUHQ]LHUXQJ XQG 'HILQLWLRQ GHU /LQLHQNRPELQDWLRQHQ LP
6HOEVWPDWW YRUJHQRPPHQ ZXUGH� XQG IDVW NHLQH GHU (LQVHQGXQJHQ HLQH ÅVDXEHUH´ 'DU�
VWHOOXQJ ]HLJWH� 'LH 'LVNXVVLRQ GD]X VHL DEHU KLHUPLW DXVGU�FNOLFK HU|IIQHW�

7HLOQHKPHUOLVWH� ��� (� ,ZDQRZ �3/�� ���� 8� 'HJHQHU� ����� 5� 3DVODFN� ����� 0�
%DUWK� ����� <� 5HWWHU �,/�� ����� 6� 7URPPOHU� �� ,� 'HQNRYVNL �0$.�� �� 3� +H\O� �� 0�
5LWWLUVFK� �� :� 5RVRODN �3/� ����� :� 7XUD �3/�

�� (LQH $QDORJLH ELOGHW YLHOOHLFKW GHU 7HUPLQXV ´0DWWZHFKVHOµ LP V�� /DQGOlXILJ ZLUG GDUXQWHU
DXFK HLQ )RUWVHW]XQJVZHFKVHO GHU ]ZHLWHQ ZHL�HQ =�JH YHUVWDQGHQ� REZRKO HLJHQWOLFK QXU GHU
:HFKVHO GHU ]ZHLWHQ VFKZDU]HQ =�JH WKHPDWLVFK LP XUVSU�QJOLFKHQ 6LQQH GHV :RUWHV LVW�
V��HU PLW VFKZDU]HP 0DWWZHFKVHO JLEW HV YLHO VHOWHQHU DOV ´XQUHLQH 'DUVWHOOXQJHQµ�
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$EWHLOXQJ $� 'DV 1LYHDX GHU EHWHLOLJWHQ $XIJDEHQ ZDU JXW� GLH 9LHOIDOW GHU GDUJHVWHOO�
WHQ ,GHHQ ]HXJW YRQ GHU LQWHQVLYHQ $XVHLQGHUVHW]XQJ GHU $XWRUHQ PLW GHP 7KHPHQNUHLV
GHU ZHL�HQ XQG VFKZDU]HQ /LQLHQNRPELQDWLRQHQ� $XIJDEHQ PLW HLQIDFKHQ ,QKDOWHQ RKQH
WKHPDWLVFKH %HUHLFKHUXQJHQ �]� %� ]ZHLYDULDQWLJHV 7KHPD $� VFKZDU]� RGHU PLW 'DUVWHO�
OXQJ RUWKRGR[ EHUHLWV EHNDQQWHU 0HFKDQLVPHQ KDWWHQ GHVKDOE NHLQH &KDQFH DXI $XI�
QDKPH LQ GLHVHQ 3UHLVEHULFKW� 'LH 6SLW]HQUlQJH VROOWHQ VFKRQ RULJLQHOOH 7KHPDWLN�
P|JOLFKVW LQ PHKUHUHQ 3KDVHQ� GDUVWHOOHQ ² GLH HQWVSUHFKHQGHQ 6W�FNH ZDUHQ OHLFKW KHU�
DXV]XILQGHQ� 'DKLQWHU JDE HV HLQ EUHLWHV )HOG JXWHU (LQVHQGXQJHQ� EHL GHUHQ 5HLKXQJ
EHVRQGHUV LQ GHQ /REHQ GHU SHUV|QOLFKH *HVFKPDFN GHV 3UHLVULFKWHUV HLQH QLFKW XQZH�
VHQWOLFKH 5ROOH VSLHOWH� �$XIJ�� ��������������������������������������

�� 3UHLV� 1U� �� YRQ <� 5HWWHU �,/�
D� ��F�� ���6�G�� G��G��I�H� ��6�F��6�F��'�G�� /�F��/�F��/�G��
E� ��7F�� == G��G��I�H� ��6�F��6�F��'�G�� /�F��/�F��/�G��
'LHVHV 6W�FN YHUNQ�SIW /LQLHQNRPELQDWLRQVWKHPDWLN �PDVNLHUWHV -DYD�7KHPD LQ D XQG /LQL�
HQWKHPDWLN LQ E� ]X HLQHP UH]LSURNHQ )RUWVHW]XQJVZHFKVHO� ,Q D� VSHUUW GHU ZHL�H 6FKO�VVHO�
EDXHU GLH /LQLHQ I��D� XQG I��D� LP 6FKQLWWSXQNW F�� VR GD� :HL� LP ]ZHLWHQ =XJ GLH QLFKW
YRQ 6FKZDU] YHUVWHOOWH PDVNLHUWH 'HFNXQJVOLQLH |IIQHQ PX�� ,Q E� NDQQ GHU ZHL�H 7XUP NUL�
WLVFK �EHU GDV )HOG F� ]LHKHQ� GDV VRPLW VLFKHU XQWHU .RQWUROOH LVW� GDI�U ]LHOHQ GLH PDVNLHU�
WHQ Z/DQJVFKULWWOHU DXI GLH VFKZDU]H %DWWHULHOLQLH� VRPLW NDQQ MHW]W QXU GHU 6SULQJHU ]LHKHQ�
GHVVHQ KLQWHUVWHOOWH )LJXU YRP V% DXVJHVFKDOWHW ZXUGH� 'HU HLQ]LJH :HUPXWVWURSIHQ EHL GLH�
VHP LQ GHU *HVDPWKHLW RULJLQHOOHQ 0HFKDQLVPXV LVW GLH )HVWVWHOOXQJ� GD� GHU -DYD�0HFKD�
QLVPXV YRQ 3KDVH D� Y|OOLJ RUWKRGR[ XQG ]XGHP XUDOW LVW �$�3� *XOMDMHZ� ������

�� 3UHLV� 1U� �� YRQ 5DLQHU 3DVODFN
��6G�" ���6E�� /�E��� 6H��
��6D�� 6H��7J��6F� ��6E���7G���7�F�� D�E��/�G��/�F��
'LHVHV 6W�FN EHNRPPW HLQHQ 3UHLV I�U GLH WROOH +DXSWYDULDQWH� GLH HLQH JHPLVFKWIDUELJH
.RPELQDWLRQ ,VVDHY ]HLJW� ��� 6H� LVW HLQH 7KHPD $�3DUDGH E]JO� F�� GLH JOHLFK]HLWLJ GLH
/LQLH K��E� |IIQHW� ZDV :HL� EHL VFKDGORVHU 6FKOLH�XQJ GHU /LQLH E��E� DOV 7KHPD %�
VFKZDU]� QXW]HQ NDQQ� (LQH ]ZHLYDULDQWLJH 'DUVWHOOXQJ GLHVHU ,GHH KlWWH GHQ 6SLW]HQSODW]
YHUGLHQW� VFKHLQW DEHU VHKU VFKZLHULJ� 'LH 0LVFKXQJ DXV VFKZDU]HU XQG ZHL�HU /LQLHQNRPEL�
QDWLRQ LVW KRFKRULJLQHOO XQG G�UIWH QRFK HLQLJH IULVFKH ,GHHQ KHUYRUEULQJHQ�

<RVL 5HWWHU
�� 3UHLV

��� KDUPRQLH 77� $EW� $

V�� ������

E� RKQHpF�

5DLQHU 3DVODFN
�� 3UHLV

��� KDUPRQLH 77� $EW� $

V�� �������

5DLQHU 3DVODFN
�� HKUHQGH (UZlKQXQJ

��� KDUPRQLH 77� $EW� $

V�� �������

________
/k¨rx º x\
/xpxPµ x \
/ x x ¸ x\
/x x µqx \
/Bxpðpx x\
/åPxpx x \
/R¸ ¹ x x\
/õbx x x \
--------

________
/ x x x x\
/ºNx x xB\
/bx ¨ xNx\
/xRµ x xr\
/ xKx xRx\
/¸ ¹ x x \
/px ¹pxP¸\
/û x x õQ\
--------

________
/ Ïbx x x\
/xpº ¸ xn\
/ xnxQxPx\
/¸ x xK¹B\
/RxPx xN¸\
/å x ¸kxP\
/Px xpx ¹\
/ö x x x \
--------

1U� ��� �+LOGHEUDQG 	 -RQVVRQ�
��G� ��G�/ ��/�D� ��/H� 6H��
��G�H� ��H�/ ��/�J���/E� 6I�� �� 3��
Å8QWHUYHUZDQGOXQJHQ I�KUHQ ]X JHIlOOLJHU 0DWWGXDOYHUPHLGXQJ�´ �+=� Å1HWW� JXWH

gNRQRPLH�´ �03� Å1LFKW QHX� DEHU GRFK DQVSUHFKHQG�´ ��HE�� $% NDP GDV ]LHPOLFK
EHNDQQW YRU XQG HU IDQG VFKOLH�OLFK HLQH 9HUJOHLFKVDXIJDEH YRP &R�$XWRU�

1U� ��� �3LWNlQHQ�
��6G� ������� ��.E� ��6E� ��.D� ��7F�� '�F� �� 3��
Å'LHV OlXIW RKQH $XIUHJXQJ DE� (LQ 5RXWLQHVW�FN ² HWZDV I�U 5RFKDGHVDPPOHU�µ �*-�

Å)HVVHOXQJ PLW 5RFKDGH� HLQSKDVLJ HWZDV PDJHU�´ ��HE�� Å'RSSHOWHU 6FKDFKVFKXW] GXUFK
GHQ V6�´ �$%� Å5HL]HQGHU NOHLQHU )XQG�´ �32�

1U� ��� �3LWNlQHQ�
��G�6 ��6I� ��6H� ��K�' ��'K� ��'H� �� 3��
Å6�8PZDQGOXQJ ]XP 6FKDFKVFKXW]�´ �$%� Å(LQH ZXQGHUEDUH .RQVWUXNWLRQ PLW VFK|QHU

gNRQRPLH�µ �3+� Å%HZLUNW HLQ OHLFKWHV *lKQHQ�´ �+=� Å'LHVHQ 8:�7\S JLEW HV VFKRQ RIW
�YJO� REHQVWHKHQGHQ 'UHL]�JHU��´ ��HE�� .) ]X ������� Å=XP (UKROHQ�´

1U� ������� �9LWDOH�
=X GLHVHP 6SHFLDO JDE HV HLQ JHPLVFKWHV (FKR� Å:DUHQ DOOHVDPW UHODWLY OHLFKW�µ �3+� Å(LQ
O|VH]HLWDXIZHQGLJHV� GRFK ORKQHQGHV 6SHFLDO�µ �32� Å'LH 9LWDOH�6HULH HQWKlOW GXUFKDXV
QHWWH .OHLQLJNHLWHQ ZLH GLH ���� GLH �� HLQHQ VFK|QHQ 6FKO�VVHO XQG �� HLQHQ LQWHUHVVDQWHQ
:DUWH]XJ ��.D� ]HLJW�µ �::� Å(LQ ·*UR�HV 'DQNHVFK|Q· DQ /9 I�U GLHVH DQVSUHFKHQGH XQG
NXU]ZHLOLJH 6HULH� DXV GHU DOV 3UDFKWVW�FN GLH ��� QRFK KHUDXVUDJW�µ �*-� Å'LHVH +LOIV�
PDWW�,QIODWLRQ NDQQ QLFKW JHIDOOHQ� $X�HU ��� XQG ��� XQG HYWO� ��� KlWWH LFK DOOHV ]XU�FN�
JHVFKLFNW�µ �.)�
-HZHLOV � 3� JDE HV I�U IROJHQGH /|VXQJHQ�
���� ��6I�� .I� ��6H� .H� ��6G� .G� ��6E� D�E� ��.E� E�D� ��.F� D�'�
Å/DQJH :HJH HLQHV 6SULQJHUV DXI IUHLHP )HOG HLQGHXWLJ ]X EHNRPPHQ� LVW QLFKW LPPHU

OHLFKW XQG KLHU JXW JHOXQJHQ�µ �$%� Å9HUI�KUXQJ PLW 0DWW DXI D��µ �03� Å2KQH GHQ Q|WLJHQ
%ORFN�%J� ZlUH HV HWZDV I�U GLH ,GHDOPDWW�6DPPOXQJ� DEHU OHLGHU ���µ �.)�
���� ��F� .J� ��F� .I� ��F� .H� ��F�7 .G� ��7E� .F� ��.D� 6G� ��D� 6F��
Å+LHU NODSSW HV PLW ,GHDOPDWW� DEHU GDV 0DWWELOG LVW YRUJHJHEHQ�µ �.)� Å2KQH 4XDO GHU

:DKO JHKW GHU .|QLJ ]X 7DO� DXI GHU 'LDJRQDOH� 1D NODU EHL 9LWDOH�µ UHLPWH +=�
���� ��6I� K� ��6J� K�J� ��K� J� ��K� J� ��K�7 J�I� ��7H� I�' ��7H� 'G��
Å%I� WU�EW GDV %LOG�µ �.)� Å/|VXQJ EDQDOH�µ �+=� Å/HLGHU NHLQ 0XVWHUPDWW�µ �03�

���� ��.I� 6G� ��.H� .E� ��.G� .F� ��.F� .G� ��.E� 6�E� ��.D� .F� ��/D� 6F��
Å'LDJRQDO�7UDQVIHU GHU EHLGHQ V)LJXUHQ� ZlKUHQG :HL� GHQ URWHQ 7HSSLFK DXVUROOW�µ

�$%� Å(LQH LQWHUHVVDQWH =XJIROJH�µ �.)�
���� ��6F� .E� ��6H� I�H� ��.I� H� ��.J� H� ��.I� H� ��.H� H� ��.G� H�' ��.F� 'H��
Å6FKRQ VHLW 5HWL ZLVVHQ ZLU� GD� LP 6FKDFK 8PZHJH RIWPDOV JHQDXVR ODQJ ZLH GLH

GLUHNWHQ :HJH VLQG�µ �*-� Å:HL�HU ([FHOVLRU� V.�0DUVFK� 0XVWHUPDWW�µ �$%� Å1HWWHV $XV�
ZHLFKPDQ|YHU�µ �+=� Å%G� LVW HLQ bUJHUQLV�µ �.)�
���� ��6I� .J� ��6G� .I� ��6I� J�I� ��.F� I� ��.G� I� ��.H� I� ��.I� I�'� ��.J� 'I��
Å'D HLQH V8PZDQGOXQJ ]XYLHO =HLW NRVWHW� EOHLEW QXU GDV 0DWWIHOG J��µ �$%� Å1DFK GHU

$NWLYLHUXQJ GHV Z% OlXIW HV ZLH JHVFKPLHUW�µ �.)�
���� ��.K� .E� ��D�7 G� ��7H� .D� ��7H� G�H� ��E� H� ��E�7 H� ��7K� H�I� ��7K� I�'�
Å:HJHQ GHU VXEWLOHQ HUVWHQ � =XJSDDUH I�U PLFK GDV EHVWH GHU � 6SHFLDOV�µ �+=� Å'DV

DQVSUXFKVYROOVWH GHU 6W�FNH PLW SUl]LVHU YRUDXVVFKDXHQGHU =XJIROJH�µ �32�
���� ��I� .K� ��I� .J� ��I� .I� ��I� .H� ��I�/ .I� ��/H�� .J� ��/K� /I� ��J� /�H��
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1U� ��� �%HLQH�
��6F� /E� ��6�H� /D� ��.F� .H� ��.�G�� .G� ��/F� /E�� �� 3��
Å%HVHLWLJXQJ HLQHV KLQGHUOLFKHQ Z% I�U GHQ V.� 6FKDFKVFKXW] I�U GHQ Z. GXUFK GHQ V.�

Z/�5�FNNHKU�´ �$%� Å6FKZLHULJH 5DQJLHUPDQ|YHU�´ �.)� Å$ SX]]OH�´ �/9� Å,QWHUHVVDQWH 5lX�
PXQJ GHV 0DWWIHOGHV� GDV 0DWWELOG VHOEHU JHIlOOW PLU ZHQLJHU�´ �*-� Å'HU 1/�9HUKLQGHUHU
K� LVW QLFKW JHUDGH HLQH =LHUGH�´ ��HE��

1U� ��� �6DERO�
D� ��6F�� ���6G��� 'J��6H� ��'K��'D��
E� ��6F� ���6G��� 'J��6H� ��'D��'K�" 6�G�>%J�6@��'K��'D�" '�I�>%G�6@�� �� 3��
Å5H]LSURNH 0DWWZHFKVHO LQ =ZLOOLQJVIRUP�´ �7/� ÅhEHUUDVFKHQGHU �IDFK 0DWWZHFKVHO LQ

GHQ $EVSLHOHQ GHU EHLGHQ /|VXQJHQ� 6HKU VFK|Q�µ �3+� =XU E��)RUGHUXQJ JDE HV OHLGHU
HLQH WHLOZHLVH IDOVFKH 'HILQLWLRQ LP 9RUVSDQQ� %HL 6FKODJ HLQHV %DXHUQ GXUFK HLQHQ 2IIL�
]LHU OLHJW GLH :DKO GHU 8PZDQGOXQJVILJXU QDW�UOLFK EHL GHU 3DUWHL GHV 2IIL]LHUV� 6RUU\�

1U� ��� �=DMLF�
��.F��.F��.D��.D�" 6I��J��H�I��.G��
��.D�� ���7E��� 6I��J��H�I��.G��.�I� ��6J��/I��7H��7G��J�� �� 3��
Å7\SLVFKH 9HUI�KUXQJHQ�´ �03� XQG Å*XWH� VSH]LILVFKH :LGHUOHJXQJHQ�´ �7/� ��6J� LVW

�EULJHQV 7KHPD %,,� VHKU PlUFKHQVSH]LILVFK�

1U� ��� �*OD��
��/H� F� ��.H� F�6� ��.I� .�J� ��/J� K�J�� ��.J� 6H�� �� 3��
1XU ZHQLJH /|VHU� Å)HLQHV 5DQJLHUHQ ELV KLQ ]XP ,GHDOPDWW� HLQ /HKUVW�FN�µ �*-�

Å0:6 LVW GHU =DXEHUVFKO�VVHO I�U ZDKUKDIW |NRQRPLVFKH 6HOEVWPDWWV�µ �::�

1U� ��� �:HQGD�
D� ��/E� 'E�� ��.H� *�E��/I���
E� ��'J� 'I�� ��.J� *�J��%J��� �� 3��
Å+|FKVW �EHUUDVFKHQGH 'RSSHOVFKDFKPDWWV� ZREHL VLFK GLH &,5&(�%HGLQJXQJ PLW GHQ

*UDVK�SIHUHIIHNWHQ �EHUDXV KDUPRQLVFK XQG HIIHNWYROO YHUELQGHW�´ �+=� Å$QDORJHV 6SLHO
PLW XP ��� JHGUHKWHQ (FKRPDWWV� :HQQ LFK QLFKWV �EHUVHKHQ KDEH� NDQQ PDQ GHQ V/K�
GXUFK HLQHQ V% HUVHW]HQ�´ �$%� :DV PHLQW GHU $XWRU ]X GLHVHU (LQVSDUXQJVP|JOLFKNHLW"

]X ����
=� 0DVODU
3UREOHP ����

K�� ������

��J�/ /J� ��H�/ /�K� ��/D� /�I�

��K�/ /G� ��/E� I� ��/E� /H��

]X ����
$� +LOGHEUDQG
LGHH 	 IRUP ����

VHU�K�� �����

��G�F�/ ��/�K� ��/I� 'J��

��G�/ ��/�D� ��/H� 'H��

]X ����
$�+� .QLHVW
)UDQNIXUWHU 1RWL]HQ ���� ����

VHU � �����

��F� ��F�6 ��K�' ��'E� 

________
/ x x x x\
/¸ ¸ x x \
/Kx x x x\
/x x xPx \
/ x x ¸ x\
/x x xPxk\
/ x xP¹P¸\
/x x xbxR\
--------

________
/kx x xqå\
/x x x xP\
/ x x x ¹\
/x xpð xP\
/rx xnx x\
/¸ ¹ x x \
/ x ¸ x x\
/x º x x \
--------

________
/Kx x x x\
/x x x xp\
/ x x x x\
/x x x x \
/ x x x x\
/x x x x \
/ xpx x x\
/x x x x \
--------

�� HKU� (UZ�� 1U� �� YRQ 5DLQHU 3DVODFN
��/E��/I�" ���'H�� 6�H��� 6E��F��
��/G�� 6E��F� ��6G���'I�� 6�G��7�I��
9RQ GHQ EHLGHQ HLQJHUHLFKWHQ �(UVW��'DUVWHOOXQJHQ GHV 7KHPD $� VFKZDU]� PLW ]ZHL WKHPD�
WLVFKHQ 9HUI�KUXQJHQ LVW GLHVH ZHJHQ GHV HLQKHLWOLFKHUHQ 9HUI�KUXQJVVSLHOV ZHLWHU REHQ
SODW]LHUW� 'LH .RQVWUXNWLRQ LVW OHLGHU HWZDV VFKZHU JHUDWHQ XQG I�U HLQH 3UHLVYHUJDEH
Z�QVFKWH PDQ VLFK QRFK� GD� DXFK GLH WKHPDWLVFKH 9HUI�KUXQJ ��/I�" DQ HLQHP VHOEVW�
PDWWVSH]LILVFKHQ (IIHNW VFKHLWHUW XQG GD� HV NHLQH XQWKHPDWLVFKHQ $E]�JH GHU 6FKO�VVHOIL�
JXU JLEW�

�� HKU� (UZlKQXQJ� 1U� �� YRQ 8GR 'HJHQHU
��'H�� ���/�E�� /�E��� 6D��6F��6��G��/�F� ��/�D��/E��'�G��7�F�� 6G��6G��6�G��
6�F��
6FKZDU]HV -DYD�7KHPD LQ VDXEHUHU 'DUVWHOOXQJ� 'LH 9DULDQWH PLW GHP 6FKODJ DXI D� LVW
XQVFK|Q� DEHU Å]XOlVVLJ´�

�� HKU� (UZ�� 1U� �� YRQ 5DLQHU 3DVODFN
��J�� ���'G�� 6�G��� 6Fa�6E�� ��6E��6H�"��6H�� /�E��6�H��
'HU VFKZDFKH 6FKO�VVHO VHW]W HLQ NRPSOH[HV /LQLHQVSLHO PLW IRUWJHVHW]WHU 9HUWHLGLJXQJ GHV V6
LQ *DQJ� ��6E�� LVW $QWL�/HZPDQ E]JO� F�� ��� 6E� LVW /HZPDQ�9HUWHLGLJXQJ E]JO� H� XQG
��6H�� LVW $QWL�/HZPDQ E]JO� F�� Å=ZDU QLFKW VHOEVWPDWWVSH]LILVFK� GRFK G�UIWH GLH *HVDPW�
NRPELQDWLRQ LP QRUPDOHQ =ZHL]�JHU VR QLFKW GDUVWHOOEDU VHLQ�´ PHLQW GHU $XWRU� (U KDW YHU�
PXWOLFK UHFKW� RGHU"

����� HKU� (UZ�� 1U� � YRQ 8GR 'HJHQHU
��/E�" ���/J�� K�J��� /K�� ��'J�" ���'J�� K�J��� 6K��
��'H�� /K��6K� ��'I��6J�� /�I��6�J��

����� HKU� (UZ�� 1U� �� YRQ 5DLQHU 3DVODFN
��I�" ���'I�� .�I��� 6E��
��I�� E��6E� ��'H��'I�� '�H��/�I��
=ZHL $XIJDEHQ PLW 7KHPD $� VFKZDU]� XQG 9HUI�KUXQJVVSLHO� 1U� � LVW WKHPDWLVFK NRPSOHWW
XQG JOlQ]HQG |NRQRPLVFK� DEHU PLFK VW|UW KLHU GLH 8QJOHLFKZHUWLJNHLW GHU 9DULDQWHQ ² HV
ZlUH YLHO EHVVHU� ZHQQ GHU =XJ 'I� EHUHLWV LQ GHU $XVJDQJVVWHOOXQJ P|JOLFK ZlUH� 1U� �� LVW
ZXQGHUEDU HLQKHLWOLFK� EHLGH 7KHPD $�3DUDGHQ ZHUGHQ DOV /LQLHQ|IIQXQJHQ JHQXW]W� /HLGHU

8GR 'HJHQHU
�� HKUHQGH (UZlKQXQJ

��� KDUPRQLH 77� $EW� $

V�� ������

5DLQHU 3DVODFN
�� HKUHQGH (UZlKQXQJ

��� KDUPRQLH 77� $EW� $

V�� ������

8GR 'HJHQHU
����� HKUHQGH (UZlKQXQJ

��� KDUPRQLH 77� $EW� $

V�� �����

________
/Rx õBx x\
/xpx xPxq\
/ xb¸ x x\
/¸Nx x x \
/kxKº x x\
/¸N¸r¹ x \
/R¸ ¸ x x\
/x xQx x \
--------

________
/bx x x x\
/Î ¨ x Ï \
/Pxnx xPx\
/x ö x xB\
/rx x ¸px\
/x xKxNx \
/ x x xPx\
/x ºkõ å \
--------

________
/ x x x x\
/x x x öR\
/bx xPxBx\
/x º xnx \
/ xqx x x\
/x x x xP\
/ xnxRx ¸\
/x x xKxk\
--------
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JLEW HV DEHU QXU HLQH WKHPDWLVFKH 9HUI�KUXQJ� 'LH YROOVWlQGLJ EHIULHGLJHQGH 'DUVWHOOXQJ
GLHVHV 7KHPDV KDUUW DOVR QRFK GHU 5HDOLVLHUXQJ�

�� HKU� (UZ�� 1U� �� YRQ 5DLQHU 3DVODFN
��7D�" ���'E�� /�E��� 6H��
��7H��I�" ���'E�� /�E��� 6D��
��7J�� ���'E�� /�E��� 6F��/�K� ��'�F���'E�� /�F��'�E��
���7G��7�I��7F��" /�G���/�I��6F���
7KHPD +� VFKZDU]� PLW ]ZHL 9HUI�KUXQJHQ LQ VSDUVDPHU .RQVWUXNWLRQ� ,PPHUKLQ ELHWHW KLHU
DXFK GLH /|VXQJVSKDVH QRFK ]ZHL YROOZHUWLJH $EVSLHOH� 'LH ]XVlW]OLFKHQ 9HUVXFKH GHV ZHL�
�HQ 7XUPHV VFKHLWHUQ DOOH HLQGHXWLJ� YHUZlVVHUQ DEHU GLH 3UlJQDQ] GHU $XIJDEH� =XP
7KHPD +� VFKZDU]� JDE HV QRFK ]ZHL ZHLWHUH %HLWUlJH� GLH ZHJHQ GHU ZHVHQWOLFK XQ|NRQR�
PLVFKHUHQ 6WHOOXQJ ���� .K��.H�� E]Z� HLQHU GRSSHOW VFKHLWHUQGHQ 9HUI�KUXQJ ����
.G��.I�� KLQWHU GHU �� ]XU�FNWUHWHQ PX�WHQ�

�� /RE� 1U� �� YRQ 5DLQHU 3DVODFN
��7K�� ���7K�� 6J��� 6Ea�6F���'�K� ��7H���6I���'H�� /�H��/�I��/�H��
1RFK HLQ %HLWUDJ PLW IRUWJHVHW]WHU 9HUWHLGLJXQJ� GLHVPDO PLW 'DUVWHOOXQJ GHV 7KHPD %�
ZHL�� LQ ]ZHL 9DULDQWHQ� 'HU IHLQH 6FKO�VVHO XQG GDV UHLFKH /LQLHQVSLHO LQ RIIHQHU 6WHOOXQJ
VLQG lVWKHWLVFK VHKU DQVSUHFKHQG XQG VLFKHUQ GLH 2ULJLQDOLWlW JHJHQ�EHU YRUKDQGHQHQ 9HU�
JOHLFKVVW�FNHQ� 6LFKHU Z�UGH GHU $XWRU DXFK JHUQH ZLH LFK GLH $E]XJVP|JOLFKNHLW ��� 6G�
YHUXQP|JOLFKHQ ���

�� /RE� 1U� �� YRQ 0LFKDHO %DUWK
D� ��6H�" ���/�E�� .�E��� 6G� ��'�E�� .�E��� ��� 'H��
��6I�� ���'�E�� .�E��� 6G� ��/�E�� .�E��
E� ��6I�" ���'�E�� .�E��� 6G� ��/�E�� .�E��� ��� '�G��
��6H�� ���/�E�� .�E��� 6G� ��'�E�� .�E��
'HU DOWEHNDQQWH 7KHPD )�0HFKDQLVPXV PLW ZHFKVHOQGHQ /LQLHQVSHUUHQ ZLUG KLHU ]ZDU QXU
HLQYDULDQWLJ GDUJHVWHOOW� DEHU GLHV LVW PLW JHVFKLFNWHU =ZLOOLQJVELOGXQJ GRSSHOWJHVHW]W�

�� /RE� 1U� �� YRQ ,� 'HQNRYVNL �0$.�
��'D�� == 6�a�6G�� ��'H��6H�� I�H��'�H��
'HU EHOLHELJH $E]XJ GHV V6 ZLUG DOV 7KHPD %� VFKZDU]� JHQXW]W� GHVZHJHQ YHUWHLGLJW GHU
6SULQJHU IRUWJHVHW]W PLW HLQHU 7KHPD $�3DUDGH� 'LHV QXW]W :HL� GDQQ QXU QRFK DOV HLQIDFKH
/LQLHQYHUVWHOOXQJ� bKQHOW LQKDOWOLFK GHU ��� RKQH GHUHQ (OHJDQ] ]X HUUHLFKHQ�

5DLQHU 3DVODFN
����� HKUHQGH (UZlKQXQJ

��� KDUPRQLH 77� $EW� $

V�� ������

5DLQHU 3DVODFN
�� HKUHQGH (UZlKQXQJ

��� KDUPRQLH 77� $EW� $

V�� ������

5DLQHU 3DVODFN
�� /RE

��� KDUPRQLH 77� $EW� $

V�� ������

________
/Bx x x x\
/x x x x \
/Q¸Nx x x\
/õPx x x \
/ x x x x\
/x x Ï xb\
/ xp¸ ¹Rx\
/x xkxKå \
--------

________
/ x x öBx\
/åPx x õP\
/ x x ¨ º\
/x x xbx \
/ x Ï x x\
/x x x x \
/Px Î µ x\
/ûNð x x \
--------

________
/ x x x º\
/x x xPµQ\
/bx ¸ xq¹\
/xNx x ¨ \
/ x x xrx\
/x x ð x \
/Px x xp¸\
/åBx ûNxR\
--------

1U� ��� �7RJHU�
��6F� G� ��.�H� /F� ��.G� /E��
��I� H�I� ��.J� 7H�� ��.K� 7K�� �� 3��
Å0XVWHUPDWWV XQG )XQNWLRQVZHFKVHO GHU PDWWJHEHQ�

GHQ 6WHLQH� 6RQVW ZHQLJ DXIUHJHQG�´ �$%� Å6LHKW HKHU
QHEHQO|VLJ DOV VR EHDEVLFKWLJW DXV�´ �03�

1U� ��� �2QNRXG 	 6HLGHO�
D� ��7�J�� .I� ��.G� H�� ��.H� /K��
E� ��/�J� .H� ��.G� H�� ��.H� 7J�� �� 3��
Å=LODKL� %DKQXQJ XQG %DXHUQVFKULWWGLIIHUHQ]LHUXQJ�

HLQ JHOXQJHQHV 3URJUDPP�´ �.)� Å6HKU KDUPRQLVFKHU
=LODKL PLW 2SIHUEDKQXQJ �MHZHLOV GHFNXQJVPHLGHQG
EHJU�QGHW�� :R]X LVW %F�"´ �03� :LHGHU ZHL� HLQ /|VHU
$QWZRUW� Å%F� LVW NHLQH =LHUGH� RKQH LKQ JLEW HV HLQH 1/
LQ E�� DEHU LQ D� VW|UW HU�´ �06� 'LH $XWRUHQ KDEHQ DXFK
QRFK HLQH )DVVXQJ RKQH =HUR� ÅZHJHQ GHU (LQKHLWOLFK�
NHLW GHU Z(UVW]�JH � DEJHVHKHQ YRQ GHU gNRQRPLH � QHKPH LFK DEHU OLHEHU GLH =HURSRVL�
WLRQ LQ .DXI�´ �&R�$XWRU 06�

1U� ��� �.DYQDWVN\�
PLW V'D�� DEHU PHKUIDFK 1/ �RKQH 3XQNWEHZHUWXQJ�� %LVKHU QRFK NHLQH .RUUHNWXU YRP
$XWRU�

1U� ��� �.XSSHU�
��/G� /D� ��'F� 7E� ��.F� 7E��
��'G� /D� ��7F� 7E� ��.F� 7E��
��6H�� /I� ��'H� 7H� ��.G� 7G�� �� 3��
Å:lKUHQG :HL� GUHL YHUVFKLHGHQH 7�/�%DWWHULHQ LQ 6WHOOXQJ EULQJW� PXVV 6FKZDU] �[�

YHUVFKLHGHQH %ORFNV YRUEHUHLWHQ�´ �$XWRU� Å�[ ,QGHU � VFKZHU ]X O|VHQ�´ �9=� Å'UHLIDFKJH�
VHW]W JLEW HV GLH PLW 'RSSHOVFKDFK HQGHQGHQ %DWWHULHDXIEDXWHQ VLFKHU QRFK QLFKW ZLH
6DQG DP 0HHU�´ �+=� Å%HZXQGHUQVZHUWHU �IDFK�,QGHU PLW �IDFKHP '�%ORFN�´ Å.OHLQHV
0DQNR LVW GLH =XJZLHGHUKROXQJ LQ ]ZHL /|VXQJHQ�´ �$%�

1U� ��� �.DYQDWVN\ 	 0HLQNLQJ�
��/E� /K� ��'K�� /J� ��'G� /�H��
��/E� /�H� ��'E�� /G� ��'G� /D�� �� 3��
Å7VFKHUQRXV�7KHPD� �� (LQ VFKZDU]HU /DQJVFKULWWOHU JLEW 6FKDFK� �� HLQ ZHL�HU 6WHLQ

]LHKW GD]ZLVFKHQ XQG ZLUG VRPLW JHIHVVHOW� �� GHU V7KHPDVWHLQ HQWIHVVHOW� �� GHU V7KHPD�
VWHLQ EORFNW� �� GHU Z7KHPDVWHLQ VHW]W PDWW�´ �&R�$XWRU '0�� Å0LQLPDO PLW DQDORJHP
6SLHO XQG (FKRPDWWV�´ �$%� Å/XVWLJ� ZLH GHU Z/ GHQ '�%ORFN HUP|JOLFKW�´ �.)� Å(LQ VHKU
JHIlOOLJHV /�0LQLPDO PLW ]ZHL 00�9DULDQWHQ�µ �3+�

1U� ��� �+H\O�
��G�/ /K� ��J�/ /J� ��I�/ /�H� ��/D� J�� �� 3��
'UHL VFKODJIUHLH KLQWHUHLQDQGHU HUIROJHQGH /�8PZDQGOXQJHQ LP 9LHU]�JHU� 'D

ÅJHQ�JW DXFK HLQH /|VXQJ�´ �+=� Å+�EVFKHV /lXIHU�)HVWLYDO�´ �32� Å)HLQ EHJU�QGHWH
8PZDQGOXQJVKlXIXQJ LQ /lXIHU� 6ROOWH PLFK QLFKW ZXQGHUQ� ZHQQ KLHU MHPDQG GHQ YLHU�
IDFKHQ 8PZDQGOXQJV�YRU�OlXIHU DXVJUlEW�"´ �*-� 6R HLQIDFK LVW GDV PLW GHQ 8PZDQGOXQ�
JHQ QLFKW� Å'UHL /lXIHUXPZDQGOXQJHQ LP K��9LHU]�JHU LVW VFKRQ ZDV� :LH PDQ ZHL��
VWHLJW GLH 6FKZLHULJNHLW YRQ NRQVHNXWLYHQ 8PZDQGOXQJHQ� MH JHULQJHU GLH =�JH]DKO� 'HV�
KDOE ZDUWHW GLH 3UREOHPZHOW ELV KHXWH DXI GLH � /lXIHUXPZDQGOXQJHQ LP RUWKRGR[HQ
+LOIVPDWW LQ � =�JHQ� =XP 9HUJOHLFK QDFKVWHKHQGHQ ��=�JHU�´ ��HE��

$� 2QNRXG 	 0� 6HLGHO
K���� 1U� ����9HUVLRQ�

K�� E�kH� �����

E� ��/�J� 7�J� ��.G� H�� ��.H�

7J��

________
/ x x xbx\
/x x x x \
/ x x x x\
/x xB¸ ¸P\
/ xKå xrx\
/x x x û \
/ xpxpx x\
/x x x x \
--------
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KDW PLFK UHLFKOLFK LUULWLHUW�´

1U� ��� �6DORNR]NLM�
��6E� D�E�� ��.�E� 6D��
��6G� H�G� ��.�G� 6E�� �� 3��
Å$NWLYH ZHL�H XQG VFKZDU]H 2SIHU� 8PQRZ�´ �$XWRU� Å2SIHU ]ZHFNV )UHLOHJXQJ GHV

0DWWIHOGHV XQG 0DWW DXI GHP 6WDQGIHOG GHV JHRSIHUWHQ 6WHLQHV� 'DV JHIlOOW JXW� GLH %DWWH�
ULH DXI GHU HUVWHQ 5HLKH ZHQLJHU�µ �*-� Å=DMLF�7KHPD PLW 8PQRZ LQ VFKZHUHU 'DUVWHO�
OXQJ�´ �7/� Å6FK|QH $QDORJLH� DEHU ZlUHQ GLH LQDNWLYHQ VFKZDU]HQ )LJXUHQ QLFKW ]X
YHUPHLGHQ JHZHVHQ"´ �.)� += KDW DXI DOOH )UDJHQ ]X GLHVHU $XIJDEH HLQH $QWZRUW�
Å=DMLF�7KHPD PLW YHU]|JHUWHP 8PQRZ� GDV PDQ� ZHQQ PDQ DXI HLQ UHLQHV 0DWW DXI G�
YHU]LFKWHW XQG GHQ Z. QDFK H� YHUVHW]W� PLW � VFKZDU]HQ 6WHLQHQ ZHQLJHU GDUVWHOOHQ NDQQ
�7I�� /H�� %G�� %I� HQWIDOOHQ� &��� 1XQ GLH ELVKHU N�U]HVWH 'HILQLWLRQ GHV 7KHPDV� GLH PLU
XQID�EDUHUZHLVH HUVW DQOl�OLFK GHV /|VHQV GLHVHU $XIJDEH� VRPLW �� -DKUH QDFK GHU (UVW�
GDUVWHOOXQJ� HLQILHO� 'DV WKHPDWLVFKH )HOG EHWUHWHQ KLQWHUHLQDQGHU ]XQlFKVW HLQH VFKZDU]H
)LJXU� GDQQ HLQH ZHL�H XQG VFKOLH�OLFK GHU VFKZDU]H .|QLJ�

0LU VLQG QXU GUHL IU�KHUH 9HU|IIHQWOLFKXQJHQ LQ 9HUELQGXQJ PLW HLQHP YHU]|JHUWHQ
8PQRZ EHNDQQW �V� 'LDV�� 'LH EHLGHQ ,GHHQ KDUPRQLHUHQ ZXQGHUEDU PLWHLQDQGHU� 'LH
VFKZDU]HQ (LQOHLWXQJV]�JH ]HLJHQ JOHLFK ]ZHL $QWL]LHOHOHPHQWH� 6LH GHFNHQ� YRQ LKP ZHJ�
]LHKHQG� GDV Z0DWWIHOG� XQG YHUZHKUHQ GHP V. GXUFK +LQ]XJ VHLQ 0DWWIHOG ]X HUUHLFKHQ�
&-) ELHWHW ZDKUVFKHLQOLFK GLH (UVWGDUVWHOOXQJ GLHVHU 7KHPHQYHUELQGXQJ� 'D� HV VRJDU

P|JOLFK LVW� GLH )LJXUHQ GHV HUVWHQ Z=XJHV EHUHLWV LQ GHU $XVJDQJVVWHOOXQJ EHZHJOLFK ]X
SRVWLHUHQ� ]HLJHQ GLH EHLGHQ )UDQ]RVHQ� 0DQ EHDFKWH� GD� GLH XQJODXEOLFK VSDUVDPH
'DUVWHOOXQJ QXU JHODQJ� ZHLO ��7a" 6a ��.G� '�H� DQ GHU (QWEORFNXQJ YRQ H� XQG ��/a
/a"" ��.G� '�H� DQ GHU )HVVHOXQJ GHV Z/ VFKHLWHUW� :lKUHQG EHL &-) GLH WKHPDWLVFKHQ
Z66 LPPHUKLQ DXFK GXUFK DQGHUH =�JH GHU HLQOHLWHQG ]LHKHQGHQ V6WHLQH ]XP /HEHQ
HUZHFNW ZHUGHQ N|QQHQ� VLQG HV LQ GHQ EHLGHQ $XIJDEHQ YRQ 56 QXU GLH HUVWHQ VFKZDU]HQ
=�JH� ZHOFKH GLH 7KHPDEDXHUQ ]XJIlKLJ PDFKHQ� XQG GLHV EHHLQWUlFKWLJW GDV 3DUDGR[H
GHV +LQ]XJVHIIHNWV HUKHEOLFK�´
'DQN DQ += I�U VHLQH DXVI�KUOLFKHQ $QPHUNXQJHQ� GLH VLFKHU DXFK I�U GHQ 3UHLVULFKWHU

LQWHUHVVDQW VLQG�

]X ����
&�-� )HDWKHU
7KH 3UREOHPLVW �������

K�� E�PH� �����

D� ��'I� 6�I� ��.�I� 'I��

E� ��7FH� 6�H� ��.�H� 'F��

]X ���� -� 5RWHQEHUJ 	
0� &DLOODXG
3KHQL[ ����� �� 3UHLV

K�� ������� �����

�� /G� 6�G� ��.�G� 'H��

��7G� /�G� ��.�G� 'H��

]X ����
5� 6DORNR]NLM
6FKDFKPDWQDMD SRHVLMD ����

K�� ������� ������

��/H� G�H� ��.�H� 'E��

��7I� H�I� ��.�I� 'I��

________
/ xkx x x\
/x x x x \
/ x xnx x\
/Ï x xQ¸ \
/ xnxpx x\
/¸ å xK¸N\
/ x xRõ x\
/x x x x \
--------

________
/ x x x x\
/x x û x \
/ xpxBxqx\
/x x º x \
/ ¹KxR¸ x\
/x µPxPx \
/ x ¹ ¹ x\
/x x x x \
--------

________
/ õ x x x\
/x x x x \
/ x xP¸ x\
/x xPxRx \
/ x ¹PðBx\
/x û ¸ ¸ \
/ x xpx x\
/xqx xRx \
--------

�� /RE� 1U� �� YRQ 5DLQHU 3DVODFN
��7G�" ���6F�6IG�� /�G��� 6E��
��7J�" ���7H�� /H��� 6G��
��'F�" ���'H�� /H��� 6G��
��E�� ���'H��/H��� 6G��6G� ��6IG��6FG�� /�G��
%ORFNIRUP GHV 7KHPD (� ZHL�� PLW ]ZHL WKHPDWLVFKHQ
XQG HLQHU ]XVlW]OLFKHQ DQWLNULWLVFKHQ 9HUI�KUXQJ� *HJHQ�
�EHU HLQHP lKQOLFKHQ 6W�FN PLW JOHLFKHP 6FKHPD �1U�
��� EHYRU]XJH LFK GLHVHV� GD KLHU LQ GHQ WKHPDWLVFKHQ
9HUI�KUXQJHQ GLH ZHL�HQ +LQWHUVWHOOXQJVILJXUHQ HLQKHLW�
OLFK ZHJ]LHKHQ�

�� /RE� 1U� �� YRQ 6YHQ 7URPPOHU
��J�" ���6�G�� F�G��� /�I� ��6�G�� F�G��� ��� 6H��
��J�� ���6�G�� F�G��� 7�I� ��6�G�� F�G��
(UKlOW GLHVH $XV]HLFKQXQJ I�U GHQ 9HUVXFK� HLQH QHXH
,GHH PLW GRSSHOW PDVNLHUWHQ VFKZDU]HQ /LQLHQ ]X ]HLJHQ�
WKHPDWLVFKH .ODPPHU LVW HLQ 3VHXGR�/H *UDQG� 'LH
8PVHW]XQJ LVW DOOHUGLQJV ZHQLJ VSHNWDNXOlU�

$EWHLOXQJ %�
$XFK LQ GLHVHU 6HNWLRQ ZDUHQ GLH 6SLW]HQVW�FNH RKQH 3UREOHPH DXV]XPDFKHQ� LQVJHVDPW
NDQQ LQ GHQ 3UHLVUlQJHQ HLQH K|KHUH 4XDOLWlW DOV LQ $EW� $ NRQVWDWLHUW ZHUGHQ� ,P 5HVW GHU
%HZHUEXQJHQ JDE HV RIW PHKUHUH %HDUEHLWXQJHQ GHU JOHLFKHQ ,GHH� XQWHUVFKLHGHQ QXU
GXUFK JHULQJH 1XDQFHQ� �$XIJ�� �����������������������������������������������

��3UHLV � 1U� �� YRQ 0DQIUHG 5LWWLUVFK
��'F�" ���'�I�� /J��� 7�F� ��7J��� DEHU ��� 6G��
��'G�" ���'�I�� /J��� 6�G� ��7�I��� DEHU ��� 7F��
��'E�� 6G��7F� 7�I��7J�� /���J��
(LQ 3UREOHP DXV HLQHP *X�� 'LH 9HUVXFKH GHU Z77 VFKHLWHUQ DQ (QWEORFNXQJ GHU )HOGHU J�
XQG K�� ,Q GHU /|VXQJ |IIQHW 6FKZDU] HLQH HLJHQH 'HFNXQJVOLQLH DXI HLQHV GHU 6WDQGIHOGHU
GHU 77� VR GD� GLHVH VFKDGORV HQWEORFNHQ N|QQHQ �XPJHNHKUWHV 7KHPD %,,� VFKZDU]�� 1DFK
+� $KXHV JLEW HV EHL GHQ 7KHPHQ $,, XQG %,,� GLH PLW (QWEORFNXQJ E]Z� %ORFN DUEHLWHQ� ÅQXU
HLQHQ /LQLHQHIIHNW� HV OLHJW DOVR DXFK NHLQH /LQLHQNRPELQDWLRQ YRU�µ� GHVKDOE GLH =XRUGQXQJ

0LFKDHO %DUWK
�� /RE

��� KDUPRQLH 77� $EW� $

V�� ������

E�pF� → G�

,YDQ 'HQNRYVNL
�� /RE

��� KDUPRQLH 77� $EW� $

V�� ������

5DLQHU 3DVODFN
�� /RE

��� KDUPRQLH 77� $EW� $

V�� �������

________
/ å x x x\
/Î x x x \
/R¸pº öpx\
/ðPx x ¨ \
/ ¸ x xrx\
/xpx xNµ \
/k¹ x x x\
/xbx xqx \
--------

________
/ x x º x\
/x xPå x \
/rõ ð ¸ ¸\
/xqx xpxP\
/ xrx ûP¹\
/xPx x ¹ \
/P¸Nµ x x\
/åQö x x \
--------

________
/ x x x x\
/x xrx º \
/q¹ x x x\
/x ¸ xn¨ \
/ xnxKxb¸\
/x ö ¹ xk\
/ x x xPõ\
/xBö x åQ\
--------

6YHQ 7URPPOHU
�� /RE

��� KDUPRQLH 77� $EW� $

V�� ������

________
/ x x x x\
/¸BåPx xP\
/PxPx µpå\
/¹ û x xP\
/ x x µ x\
/x ð x ¹ \
/qx Î x õ\
/x x ºbö \
--------
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]XU $EWHLOXQJ %� 'HQ 6SLW]HQSODW] YHUGLHQW VLFK GLHVHV 6W�FN GXUFK GLH ]ZHL HLQKHLWOLFKHQ WKH�
PDWLVFKHQ 9HUI�KUXQJHQ� LQ ZHOFKHQ GLH ZHL�H 'DPH HLQH GHU 7KHPDGLDJRQDOHQ YHUVWHOOW�
VR GD� SLNDQWHUZHLVH MHZHLOV GLH $EOHKQXQJ GHV 'DPHQRSIHUV ZLGHUOHJW� :HLWHUH )HLQKHLWHQ
ZLH GLH 9HUPHLGXQJ MHJOLFKHQ 1HEHQVSLHOV� GLH .ODUKHLW GHU JHQXW]WHQ (IIHNWH XQG GHU QHWWH
6LGHVWHS GHU ZHL�HQ 'DPH LP 6FKO�VVHO]XJ UXQGHQ GLH 'DUVWHOOXQJ DQJHQHKP DE�

�� 3UHLV� 1U� �� YRQ 5DLQHU 3DVODFN
��6F�" ���6�I��'�H�� 6�I��/�H��� E��
��6F�" ���6�I��7�H�� 6�I��'�H��� F��
��6J�� ���6�I�� 6�I��� F��E� ��'�H��7�H�� /�H��
%HLGH 7KHPDSDUDGHQ |IIQHQ HLQH ZHL�H /LQLH XQG YHUVWHOOHQ JOHLFK]HLWLJ HLQH DQGHUH ZHL�H
/LQLH� ZRGXUFK GDV 6FKDFKJHERW DXI H� P|JOLFK Z�UGH� ,Q GHQ WKHPDWLVFKHQ 9HUI�KUXQJHQ
YHUVWHOOW DEHU GHU ZHL�HQ 6SULQJHU VHOEVW 'DPH E]Z� 7XUP� ZRQDFK GLH 'RSSHOGURKXQJ
GXUFK GHQ =XJ HLQHV VFKZDU]HQ %DXHUQ SDULHUW ZLUG� ,Q GHU /|VXQJ GURKW OHGLJOLFK GDV
6FKDFK DXI I�� LQ GHQ $EVSLHOHQ NHKUHQ GLH =�JH QDFK H� QDFK $UW GHV +DQQHOLXV�7KHPD
ZLHGHU� 7KHPDWLVFK LQKDOWVUHLFK� HLQKHLWOLFK PRWLYLHUWHV 6SLHO� 'LH YLHOHQ 6WHLQH DXI GHU
K�/LQLH ODVVHQ HLQH EHVVHUH .RQVWUXNWLRQ P|JOLFK HUVFKHLQHQ�

�� 3UHLV� 1U� �� YRQ 3HWHU +H\O
��'F�" ���'D�� 6D��� /�K� ��7D�� 6D��� ��� 7�J��
��'G�" ���'D�� 6D��� 7�J� ��7D�� 6D��� ��� /�K��
��'F�� ���'D�� 6D��� 7�J��/�K��E�F��/�G� ��7D��7D��'D��7D�� 6D��
'HU $XWRU EHVFKUHLEW GHQ ,QKDOW PLW Å�IDFK 7KHPD &� VFKZDU]� %ORFNIRUP�´ 'D]X JLEW HV
EHUHLWV HLQLJH 'DUVWHOOXQJHQ� 1U� �� ]HLJW DEHU NHLQ 7KHPD &� GD QDFK GHQ 3DUDGHQ LPPHU
QXU HLQH )RUWVHW]XQJ P|JOLFK LVW XQG GLH LP 7KHPD JHIRUGHUWH 'XDOYHUPHLGXQJ NRPSOHWW
IHKOW� $XFK VLQG GLH 9HUI�KUXQJHQ XQHLQKHLWOLFK ² ��'F�" YHUVWHOOW GLH PDVNLHUWH VFKZDU]H
'HFNXQJVOLQLH� ZlKUHQG ��'G�" GLH ]XN�QIWLJH $QJULIIVOLQLH GHV ZHL�HQ 7XUPV YHUVSHUUW�
7URW]GHP LVW GLHV HLQH SUHLVZ�UGLJH $XIJDEH PLW XQVFKHPDWLVFKHP ZHLWUlXPLJHP 6SLHO
XQWHU PD[LPDOHU $XVQXW]XQJ GHV %UHWWHV� ,FK KlWWH QRFK HLQHQ ]XVlW]OLFKHQ V%H� DXIJHVWHOOW�
XP GLH 9HUWHLGLJXQJ ��� /�G� ]X YHUPHLGHQ� QDFK GHU HLQ WKHPDWLVFKHV 0DWW XQQ|WLJHUZHLVH
HLQ ZHLWHUHV 0DO YRUNRPPW�

�� 3UHLV� 1U� �� YRQ 5DLQHU 3DVODFN
��/F�" ���7D�� 6�D��� 6G��
��/D�� 6Ia�6G���6H��� ��'F��6F��6G�� 6�F��/�F��/�G��
6DXEHUH IRUWJHVHW]WH 9HUWHLGLJXQJ GHV V6 ELV KLQ ]XP �� *UDG PLW HLQHU ]XVlW]OLFKHQ 9HUI�K�

0DQIUHG 5LWWLUVFK
�� 3UHLV

��� KDUPRQLH 77� $EW� %

V�� ������

5DLQHU 3DVODFN
�� 3UHLV

��� KDUPRQLH 77� $EW� %

V�� �������

3HWHU +H\O
�� 3UHLV

��� KDUPRQLH 77� $EW� %

V�� ������

________
/ x x x x\
/ÎBx xnx \
/ öRxpxnx\
/¸ x xPxK\
/ xqx x x\
/xP¸px x \
/Px xp¨rx\
/å õ xkx \
--------

________
/ x x x ö\
/ÏPx xPxP\
/ x µ ¹Nå\
/xPx ðpûP\
/ xPxnx ¹\
/¨ x ¸ x \
/bx x x x\
/x xrx õR\
--------

________
/Bx x x å\
/xrx x å \
/ ¹ x Ï x\
/x º x x \
/ x x õ ¨\
/xPx x x \
/K¸p¹ ¹p¹\
/ÎNx x xk\
--------

VFKH ZHL�H 6HOEVWIHVVHOXQJHQ�´ �$%� Å+DUPRQLVFKH $EVSLHOH�´ �7/� Å2EZRKO GHU ZHL�H
.|QLJ LPPHU QXU YRQ HLQHP )HOG DXV PDWWJHVHW]W ZLUG� LVW GDV HLQH 'HOLNDWHVVH�´ �+=�

1U� ��� �1LNROHWLF�
��7D�� ���6J�� .H� ��7H�� I�H� ��/J�� .G� ��'G�� F�G���
��� 6F� ��7G�� F�G� ��'E�� G� ��'H�� /H� ��6F�� '�F�� �� 3��
Å%ULVWRO´ �$XWRU� 'HU (UVW]XJ JHILHO DOOHQ� Å6FK|QHU 6FKO�VVHO PLW YHUVWHFNWHU 'URKXQJ

XQG %DKQXQJVIXQNWLRQ�´ �+=� Å,QWHUHVWLQJ ZRUN�´ �/9� Å(LQH YROO]�JLJH 'URKXQJ XQG
GDPLW +DXSWYDULDQWH XQG HLQLJH 9HUI�KUXQJHQ Z�U]HQ GLH VHKU VFK|QH 7�'�%DKQXQJ LP
6FKO�VVHO�µ �3+� 91 LVW OHLGHU N�U]OLFK YHUVWRUEHQ� QLFKW QXU LFK ZHUGH VHLQH XUZ�FKVLJHQ
6HOEVWPDWWNUHDWLRQHQ YHUPLVVHQ�

1U� ��� �5XVLQHN�
��6D�" ���6F�� /�F��� I��� ���H�I� H�S� .G� ��I� 7K���
��'I��� .G� ��'G�� F�G� ��6I�� .H��F� ��H�G�� .G� ��/H�� .H� ��6D� a ��6F��
/�F�� �� 3��
(LQ ORJLVFK NODU VWUXNWXULHUWHV 6HOEVWPDWW ² :HL� HUVHW]W GHQ %H� GXUFK VHLQHQ �LQ GLH�

VHP )DOOH VFKZlFKHUHQ� /lXIHU� XP GHQ PDWWYHUKLQGHUQGHQ H�S��6FKODJ ]X YHUPHLGHQ�
Å*HIlOOW PLU DXVJH]HLFKQHW�´ �$%� Å$XIZHQGLJHV DEHU JHOXQJHQHV 3UREOHP� 7URW] PDQ�
JHOQGHU gNRQRPLH EHVWHV 6HOEVWPDWW�µ �::� Å'XUFK GLH VWlQGLJHQ 6FKDFKJHERWH HLQH $UW
0DQVXEH� DEHU WURW]GHP VFK|Q� ´ �3+�

1U� ��� �.XSSHU�
��'K�� K� ��J�K� J�� ��/�J� .J� ��6G� .K��/K� ��6I� .J��/J� ��'J�� .K� ��'H� .J�
��6H�� .K� ��'I�� .K� ���6J�� 6�J�� �� 3��
Å+�EVFKH 0DWWI�KUXQJ PLW VWLOOHP +LQWHUVWHOOXQJV]XJ ��'H��´ �03� /HLGHU NHLQH ZHLWH�

UHQ .RPPHQWDUH ]X GLHVHP 6W�FN�

1U� ��� �3DFKO�
D� ��'I� 6H��� ��.H� 7K��
E� ��7G� 6I��� ��.F� /I�� �� 3��
'DV HUVWH +LOIVPDWW JOHLFK HLQ +LJKOLJKW� Å.ULWLVFKH (LQOHLWXQJV]�JH� VFKZDU]H 6HOEVWIHV�

VHOXQJHQ XQG )HVVHOPDWWV� )XQNWLRQVZHFKVHO EHL :HLVV XQG 6FKZDU]� SHUIHNWH +DUPRQLH�
9LHO ,QKDOW EHL QXU QHXQ 6WHLQHQ�µ �*-� Å.XQVWYROOH 9RUDXVVHOEVWIHVVHOXQJHQ�´ �.)� Å)UHL�
VSHUUXQJ GHV 0DWWIHOGHV GXUFK NULWLVFKHQ =XJ QHEVW )HVVHOXQJ EHL 6FKZDU]� )XQNWLRQV�
ZHFKVHO EHL :HL�� 1DKH]X SHUIHNW�´ �03� :LHVR QXU 
QDKH]X
" $% KDW HLQLJH
$QPHUNXQJHQ ]XU .RQVWUXNWLRQ� Å'LH VFKZDU]H 'DPH VSLHOW HLQH HLJHQDUWLJH 5ROOH� LQ D�
Z�UGH HLQ V/ JHQ�JHQ� LQ E� ZLUG VLH �EHUKDXSW QLFKW JHEUDXFKW� DEHU GD HLQ V/ 1HEHQO|�
VXQJHQ YHUXUVDFKW� PX� HV GRFK HLQH V' VHLQ� ,FK Z�UGH IROJHQGH 9HUVLRQ YRUVFKODJHQ�
�V%E�� �V%F�� �V'G�� �V/F�� � /|VXQJHQ� 'DV VLQG ]ZDU ]ZHL 6WHLQH PHKU� GDI�U KDW
PDQ DEHU GLH =ZLOOLQJVELOGXQJ XQG GLH V' HLQJHVSDUW� DX�HUGHP ZLUG GDV 6SLHO QRFK
KDUPRQLVFKHU� ZHLO MHW]W EHLGH 6FKO�VVHOILJXUHQ MH GUHL )HOGHU ZHLWHU]LHKHQ XQG VLFK LQ EHL�
GHQ /|VXQJHQ JOHLFKDUWLJH )LJXUHQ IHVVHOQ�´ 'DV PDJ VHLQ� LFK Z�UGH DEHU GLH 'LD�
JUDPPVWHOOXQJ GHU YRUJHVFKODJHQHQ 9HUVLRQ YRU]LHKHQ �YRU DOOHP ZJ� GHU EHLGHQ LQ HLQHU
/|VXQJ XQQ�W]HQ V%%�� 'HQQ WURW] GHU V' YHUGLHQW ÅGLH gNRQRPLH GLHVHU 'DUVWHOOXQJ
K|FKVWH %HZXQGHUXQJ�´ �+=�

1U� ��� �=DMLF�
��E� 6F� ��E�F� 'H��
��E�F� 6G� ��F�G� '�J�� �� 3��
Å=ZHLPDO $QWL]LHOHOHPHQW )OXFKWIHOGIUHLJDEH�´ �+=� Å1HWWH 6SULQJHURSIHU ]XP �EHUUD�

VFKHQGHQ %ORFNPDWW�´ �03� Å(V KDW HLQH :HLOH JHGDXHUW� ELV LFK DXI GHQ 'UHK PLW GHQ
%ORFNOHQNXQJHQ NDP� VHKU IHLQ�µ �*-� .) YHUPXWHWH HKHU 8PZDQGOXQJVWKHPDWLN� Å%H�
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5HLFKOLFK�LUULWLHUW����
/|VXQJVEHVSUHFKXQJHQ ]X K���

ZDUHQ IROJHQGH /|VHU EHL GHQ /|VXQJHQ ]X K��� QXU VHOWHQ� (ULFK %DUWHO ��HE��� $UQROG
%HLQH �$%�� *XQWHU -RUGDQ �*-�� .ODXV )XQN �.)�� 3HWHU +H\O �3+�� 7DGHXV] /HKPDQQ �7/��
3HWHU 2SSLW] �32�� 0LFKDHO 3IDQQNXFKH �03�� /XLJL 9LWDOH �/9�� :ROIJDQJ :LOO �::�� +HOPXW
=DMLF �+=� XQG 9RONHU =LSI �9=��

1U� ��� �,ZDQRZ�
��'H�� ���'�G�� /�G� ��7F�� G�F���
��� 6I� ��7F�� 7H� ��'F�� G�F��
��� 7�H�� ��/G� a ��7F�� G�F��
��� 'J� ��7F�� G�F�� ��'F�� '�F�� �� 3��
Å=XP $XIWDNW JOHLFK HLQ VFKZHUHU %URFNHQ PLW VHKHQVZHUWHQ 9DULDQWHQ�µ �*-� Å+�E�

���� *DEULHO 1HGHLDQX

520�6ODWLQD

K�� �����

E� D� D� �'UHKXQJ ����

*UDVK�SIHU G�

.lQJXUXKV D��F�

'HOSKLQ �*�.D� H�

���� .ODXV :HQGD

$�:LHQ

K � ���������� ������

$QWLFLUFH 7\S &KH\ODQ

E� JHVSLHJHOW �D� K��

���� 9LNWRU 6\VRQHQNR

8$�.U\Y\L 5LK

VHU�K�� �����

� /|VXQJHQ

1DFKWUHLWHU I��H�� *UDVK�SIHU D�

/HR F�� =HEUD G�

���� 6YHQ 7URPPOHU

5HKHIHOG

VHU�V�� �����

� /|VXQJHQ

���� 7RUVWHQ /LQ�

'UHVGHQ

V�� �����

&LUFH� /lQJVW]�JHU

���� 3DYORV 0RXWHFLGLV

*5�7KHVVDORQLNL

V�� �����

/lQJVW]�JHU

________
/ x x x x\
/xP¸ x x \
/ xKx x x\
/x µnx x \
/ xPxPx x\
/x x x x \
/ x x x x\
/x x û x \
--------

q

q

QQ ________
/ x x xnx\
/¹pxPºPxp\
/ x ¹ x x\
/û x x x \
/ x x x x\
/x ¹ ¨ x \
/ ðpx x x\
/ö xNx x \
--------

________
/ x x x x\
/  x x x \
/ xrx x x\
/x xKxkx \
/ xPx x x\
/x x x x \
/ x x x x\
/x x x x \
--------

Î

N
Q

n
N

________
/Rx xBx x\
/x xrx x \
/ ¹ ¸ µPx\
/xkx x º \
/ xpx x x\
/xbx x xK\
/ å xnx ¸\
/x x x x \
--------

________
/ x x x x\
/x x x x \
/ x x x x\
/x x ð x \
/ x x x x\
/x Î x x \
/ x x xkx\
/º x x x \
--------

________
/ xNx x x\
/x x x x \
/ x x ¸ õ\
/x x x x \
/Px x x x\
/x ð x x \
/ xPö xpÏ\
/x x x ûr\
--------

UXQJ� 'LH VFK|QH RIIHQH 6WHOOXQJ PLW YLHO /LQLHQVSLHO XQG GLH WKHPDWLVFK VDXEHUH 'DUVWHO�
OXQJ TXDOLIL]LHUHQ GLHVHV 6W�FN I�U HLQHQ 3UHLVUDQJ�

�� HKU� (UZ�� 1U� �� YRQ 5DLQHU 3DVODFN
��7F��7F�" ���6�I�� /�I��� E��H��
��7F�� E��H� ��'I��'�I�� /�I��'�I��
���7F��7F��7�F�" 7�F��H��7K���
6FKZDU] YHUWHLGLJW VLFK GXUFK gIIQXQJ HLQHU ZHL�HQ /LQLH� JOHLFK]HLWLJ ZLUG HLQH VFKZDU]H
/LQLH JH|IIQHW� ZDV :HL� DXVQXW]HQ NDQQ� ,Q GHQ WKHPDWLVFKHQ 9HUI�KUXQJHQ YHUVWHOOW GHU
Z7XUP HLQH GHU EHLGHQ VFKZDU]HQ 7KHPDOLQLHQ� VR GD� 6FKZDU] SDULHUHQ NDQQ� =X GLHVHP
7KHPD JDE HV DXFK HLQH (LQVHQGXQJ PLW GHP Z/lXIHU DOV DE]LHKHQGH )LJXU �1U� ���� ,FK
EHYRU]XJH DEHU 1U� ��� GD KLHU DOOH 9HUI�KUXQJHQ HLQGHXWLJ VFKHLWHUQ� 'HU *DJ ��7F�" 7K��
LVW HLQH QHWWH =XJDEH�

�� HKU� (UZ�� 1U� �� YRQ :DOGHPDU 7XUD
��6J�" ���7K�� 6�K��� 7�J��/�J� ��7�I��'�I�� 6�I��� ��� /F��
��6G�� ���6�H�� 6�H��� 7K��/K� ��7�I��'�I�� 6�I��
6SDUVDPHV 6W�FN PLW NRUUHVSRQGLHUHQGHP 3DUDGHQZHFKVHO ]ZLVFKHQ 9HUI�KUXQJ XQG
/|VXQJ EHL gIIQXQJ GRSSHOW PDVNLHUWHU 'HFNXQJVOLQLHQ�

�� HKU� (UZ�� 1U� �� YRQ 5DLQHU 3DVODFN
��'I�" ���'H�� /H��� 6Ja�
��'I�" ���'H�� /�H��� J�I��
��'I�� ���'H��H�� /���H��� J�I��6I� ��G��G�"��G��G�"�� 7�F��'�F��
Å0DUL�7KHPD´ E]JO� VFKZDU]HU $QJULIIVOLQLHQ PLW WKHPDWLVFKHQ 9HUI�KUXQJHQ� :HL� PX� HV
LQ GHU /|VXQJ YHUPHLGHQ� LP ]ZHLWHQ =XJ HLQH JHUDGH YRQ 6FKZDU] JH|IIQHWH VFKZDU]H
/LQLH ]X YHUVWHOOHQ� =X HLQHU K|KHUHQ $XV]HLFKQXQJ NRQQWH LFK PLFK ZHJHQ GHU lUJHUOLFKHQ
'RSSHOGURKXQJ LQ GHU /|VXQJ XQG GHU 8QJOHLFKZHUWLJNHLW GHU VFKZDU]HQ 6SULQJHUYHUWHLGL�
JXQJHQ �6a SDULHUW� DEHU QXU 6I� YHUWHLGLJW� QLFKW GXUFKULQJHQ� $XFK LVW GLH .RQVWUXNWLRQ
QLFKW RSWLPDO �VR N|QQWH PDQ ]� %� GLH VFKZDU]HQ 6I�� %G� GXUFK HLQHQ ZHL�HQ %H� HUVHW�
]HQ��

�� HKU� (UZ�� 1U� �� YRQ 5DLQHU 3DVODFN
��/E�� ���6G�� 6�G��� 7F��7G� ��7G��7F�� 6�G��6�F��
��� '�I��'K� ��7F��
'HU ,QKDOW HULQQHUW DQ GDV 7KHPD &� VFKZDU]� LVW DOOHUGLQJV QXU Å3VHXGR�7KHPD´� GD GLH

5DLQHU 3DVODFN
�� 3UHLV

��� KDUPRQLH 77� $EW� %

V�� ������

5DLQHU 3DVODFN
�� HKUHQGH (UZlKQXQJ

��� KDUPRQLH 77� $EW� %

V�� ������

:DOGHPDU 7XUD
�� HKUHQGH (UZlKQXQJ

��� KDUPRQLH 77� $EW� %

V�� ������

________
/Rökx xBå\
/õ xpx xP\
/ ð x x x\
/¨px x x \
/ ¹ x x x\
/xbx µNxQ\
/ µ xrx x\
/º x x xq\
--------

________
/ xrµ x ð\
/x x xPxp\
/ x Ï ¸ û\
/x x ¸pxB\
/r¸ x x x\
/õ xPx x \
/Px ¸ xPå\
/Î å x x \
--------

________
/ x xRx x\
/x x õ xP\
/Bx xnx ¨\
/xRx x x \
/ x xqx x\
/x xrxPð \
/ x ¹PxP¸\
/x x û öQ\
--------
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���� 7RPD *DUDL

86$�9DQ 1X\V

K�� ������� �����

���� +HOPXW =DMLF

$�:LHQ

K�� ���������� �����

���� +HOPXW =DMLF

$�:LHQ

K�� ���������� �����

���� 7RPD *DUDL

86$�9DQ 1X\V

K�� ���������� �����

���� $�1� 3DQNUDWMHZ

586�7VFKHJGRP\Q

K�� ���������� ������

���� 5DQGROI $UQROG

'XLVEXUJ

K�� ������

E�BJ� → F�

���� 0DUFHO 7ULERZVNL

%HUOLQ

K�� �����

E�nF� → F�

F�nF� → G�

���� *XQWHU -RUGDQ

-HQD

K�� ���������� �����

���� 0LFKDHO %DUWK

2HOVQLW]

��Y $QWLFLUFH �����

1DFKWUHLWHU H��K�

________
/ Ï x û x\
/¹bx x x \
/ x ¨px x\
/x Î ¸ ö \
/rx x x x\
/xRõPðPx \
/ x x x x\
/x x x x \
--------

________
/ x xBx x\
/x x ¸ û \
/ x ðpx x\
/õ x µ x \
/ x x x x\
/x x x x \
/ x x x x\
/x x x x \
--------

________
/ x x x x\
/x x µ x \
/ x x xk¨\
/x x x x \
/ x x xNº\
/x x x xN\
/ x x xpx\
/x x xKx \
--------

________
/ x x xBx\
/õ x x x \
/ xPx x Î\
/x xKxpxb\
/ ¸ x x x\
/x x x x \
/ x x xpx\
/x å º xk\
--------

________
/ x x x ð\
/x xR¸ x \
/ ö Î ö x\
/xPx x x \
/ ¸Rµ xP¸\
/x xkx x \
/ ¨ xPxBx\
/º x x x \
--------

________
/ x ¨QxBx\
/xPx x º \
/ x x x x\
/¸ û x x \
/PxP¸På x\
/¹ ¹ å x \
/ xPð x x\
/x x x x \
--------

________
/ x x x x\
/x µ x x \
/ x xRxBx\
/¸ x ðQx \
/ x x å x\
/x û x x \
/ x x x x\
/x x x x \
--------

________
/ x x x x\
/x ¸ º x \
/ x x ¸ x\
/xPxPx x \
/ x ð x x\
/x x xP¸ \
/ x x xPx\
/x x x û \
--------

________
/ x x û õ\
/x x x å \
/ x x x x\
/x x  x \
/ x x å ¸\
/xPµ x x \
/ ºK¹ xPx\
/x x x ¨b\
--------

nµ

'XDOYHUPHLGXQJ QLFKW GXUFK :DKO GHU ULFKWLJHQ /LQLHQ|IIQXQJ� VRQGHUQ GXUFK VFKZDU]H
'HFNXQJVEHLEHKDOWXQJ HUIROJW�

�� /RE� 1U� �� YRQ 5DLQHU 3DVODFN
��6H�" ���'G�� /�G��� 6I��
��6J�� ���'H�� /�H��� 6a�6I���6I�� ��'G��'I��6J�� /�G��J�I��6�J��
'LHVHV 3UREOHP ]HLJW LP *HJHQVDW] ]XP �� 3UHLV NHLQH I� 9� GULWWHQ *UDGHV� GD]X ZlUH ]X
IRUGHUQ� GD� ��� 6I��6I� GDV JOHLFKH *UXQGPRWLY JHJHQ ��'G�� DXIZHLVHQ XQG HLQHU GHU
EHLGHQ =�JH QRFK HLQ ZHLWHUHV 0RWLY� 6R ELODQ]LHUHQ ZLU ]ZHL $E]�JH ]ZHLWHQ *UDGHV� 'LH
'URKU�FNNHKU DXV GHU 9HUI�KUXQJ LVW HLQH QHWWH =XJDEH�

����� /RE� 1U� �� YRQ 5DLQHU 3DVODFN
��'G�� ���'�E�� /�E��� 6a�6H�� ��'F��6E�� /�F��/�E��

����� /RE� 1U� �� YRQ 5DLQHU 3DVODFN
��'K�� ���'J�� 6�J��� 6Ha�6I�� ��'K��6H�� 6�K��6�H��
=X GHU ,GHH GLHVHU EHLGHQ $XIJDEHQ JDE HV PHKUHUH %HZHUEXQJHQ� 6FKZDU] YHUWHLGLJW VLFK
GXUFK gIIQXQJ HLQHU ZHL�HQ /LQLH XQG |IIQHW GDEHL JOHLFK]HLWLJ HLQH DQGHUH VFKZDU]H ����

5DLQHU 3DVODFN
�� HKUHQGH (UZlKQXQJ

��� KDUPRQLH 77� $EW� %

V�� �������

5DLQHU 3DVODFN
�� HKUHQGH (UZlKQXQJ

��� KDUPRQLH 77� $EW� %

V�� ������

5DLQHU 3DVODFN
�� /RE

��� KDUPRQLH 77� $EW� %

V�� ������

5DLQHU 3DVODFN
����� /RE

��� KDUPRQLH 77� $EW� %

V�� �����

5DLQHU 3DVODFN
����� /RE

��� KDUPRQLH 77� $EW� %

V�� �����

5DLQHU 3DVODFN
�� /RE

��� KDUPRQLH 77� $EW� %

V�� ������

________
/ x x ö Î\
/x xPxqöp\
/ xP¹ xPx\
/x x x x \
/ x x x ¸\
/xPº x ¸R\
/Pµ ¹ ¹rx\
/åBû ðb¨ \
--------

________
/Rx xBx x\
/x x xPx \
/rx å x x\
/x x x x \
/Px ¨ x Î\
/û ð ¹ x \
/pö ¸pµ x\
/µ õbx x \
--------

________
/ x Î x x\
/x xr¸rx \
/ x x x x\
/x xNxqx \
/ ¸ x x µ\
/xP¹ ðn¸ \
/Px xPx x\
/åBx û x \
--------

________
/ x x º x\
/åPx x xB\
/ x x xN¨\
/õ xnx Ïr\
/k¸K¸ x x\
/x x x x \
/ x xpx x\
/x x x x \
--------

________
/ ºbxrx Ï\
/x x x x \
/ Î µN¨ x\
/x x x ¸ \
/ x õ x x\
/x x xpð \
/ x x öPx\
/x x x û \
--------

________
/ x x åBx\
/xbx xqx \
/ x x ¸ x\
/x xPx ¹ \
/rx x xnx\
/x µKx ¸ \
/ ¹ ¸ x ¸\
/x xkx õR\
--------
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ZHUGHQ ZRKO DEJHVFKUHFNW� QDFK ,QNRUUHNWKHLWHQ ]X VXFKHQ� ZHQQ GLH $XIJDEH VFKHLQEDU
FRPSXWHUJHSU�IW LVW� (V JDE VRJDU VFKRQ ·&R�JHSU�IWH· =ZHL]�JHU� GLH 1/·V KDWWHQ�µ
6R ZHUGH LFK GLH LQ GHQ OHW]WHQ +HIWHQ EHUHLWV EHJRQQHQH 3UD[LV IRUWVHW]HQ� HV HUIROJW

NHLQH $QJDEH PHKU� ZHOFKH $XIJDEHQ FRPSXWHUJHWHVWHW VLQG XQG ZHOFKH QLFKW�

(LQLJH WKHPDWLVFKH (UOlXWHUXQJHQ�
��� � $QWLFLUFH� 'HU VFKODJHQGH 6WHLQ �DXFK HLQ .|QLJ� ZLUG DOV %HVWDQGWHLO GHV

=XJHV DXI VHLQ 8UVSUXQJVIHOG JHVWHOOW� (LQ 6FKODJ LVW QXU P|JOLFK� ZHQQ GDV 8UVSUXQJVIHOG
OHHU �XQG EHLP .|QLJ DX�HUGHP QLFKW EHGURKW� LVW�

��� � .lQJXUXK� ]LHKW ZLH *UDVK�SIHU� EHQ|WLJW DEHU ]ZHL 6SUXQJVWHLQH� GLH QLFKW
XQPLWWHOEDU QHEHQHLQDQGHU VWHKHQ P�VVHQ� 'HOSKLQ� .RPELQDWLRQ DXV *UDVK�SIHU XQG
.lQJXUXK �GLHVHU 6WHLQ LVW DQVFKHLQHQG HLQH (UILQGXQJ GHV $XWRUV��

��� � $QWLFLUFH� 7\S &KH\ODQ� :LH $QWLFLUFH� DEHU DXI GHP :LHGHUJHEXUWVIHOG GDUI
QLFKW JHVFKODJHQ ZHUGHQ�

��� � /HR� ]LHKW ZLH 'DPH� ZLUNW ZLH /LRQ �V� K���� 6� ��� =HEUD� ����6SULQJHU

$OOHV NODU" 'DQQ YLHO 6SD� EHLP /|VHQ XQG .RPPHQWLHUHQ�

���� 0LFKDHO 6FKQDEHO

.DOWHQNLUFKHQ

V��YY �����

���� 'DQLHO 3DSDFN

%HUOLQ

V��YY ������

���� -RVHI .XSSHU

&+�=�ULFK

V�� �����

���� 0� 6FKUHFNHQEDFK

'UHVGHQ

V�� �����

���� (OLJLXV] =LPPHU

3/�3LRWUNRZ 7U\E

K�� ������� �����

���� 0� 1HGHOMNRYLF

<8�%HRJUDG

K�� ������� �����

________
/ x ¨ x x\
/ð ¸ x x \
/ xq¨ x õ\
/ûPx x xR\
/ ¹ x x ¸\
/x x x x \
/ x ¹ xRx\
/x x xBx \
--------

________
/q¨ x x ¨\
/º xPx ¸ \
/ x ¸ xbõ\
/x ¸Pxkx \
/Rå xNx ð\
/x ¸ x xP\
/ xQ¸ x ¹\
/xBx x x \
--------

________
/ x x x x\
/x x x x \
/ x x ¹ x\
/x x xpxP\
/ x x ¹ ¸\
/x x µ xK\
/qx x xrx\
/x x x ºk\
--------

________
/ x x x x\
/x x x x \
/ x x x x\
/x x x x \
/ x xPx x\
/xPx ¸ xP\
/ ¨ xpµ ¹\
/x x ð ûq\
--------

________
/ xKxkx x\
/x µ x x \
/ ¹ Î x x\
/ö x x x \
/ x x x x\
/x x x x \
/ x x x x\
/x x x x \
--------

________
/ x x x x\
/x xrx ¸ \
/kxPx xR¸\
/x ¸nð xp\
/ xpx xb¹\
/x x x x \
/ x x x x\
/x º x x \
--------

RGHU ZHL�H ���� /LQLH� 'LH 6HNXQGlUGURKXQJ NDQQ GXUFK HLQH ZHLWHUH /LQLHQYHUVWHOOXQJ
DEJHZHKUW ZHUGHQ� ZDV DEHU HLQH DQGHUH )RUWVHW]XQJ HUP|JOLFKW� 'LHVH EHLGHQ 6W�FNH
ZDUHQ GLH VSDUVDPVWHQ 'DUVWHOOXQJHQ XQG VLQG OREHQVZHUW HUGDFKW�

�� /RE� 1U� �� YRQ 5DLQHU 3DVODFN
��6E�� ���7G�� /�G��� G��I�J� ��'E��'I�� /�E��7�I��
1RFK HLQ 6W�FN PLW /LQLHQ|IIQXQJHQ XQG �YHUVWHOOXQJHQ� GLH PDVNLHUWHQ /LQLHQ XQG GHU %DK�
QXQJVHIIHNW EULQJHQ KLHU GLH HUZlKQHQVZHUWHQ 1XDQFHQ JHJHQ�EHU GHQ ZHLWHUHQ HLQJH�
UHLFKWHQ %HDUEHLWXQJHQ GLHVHU ,GHH�

,FK EHGDQNH PLFK EHLP 7XUQLHUOHLWHU 9RONHU =LSI I�U GLH DQJHQHKPH =XVDPPHQDUEHLW XQG
JUDWXOLHUH GHQ $XWRUHQ GHU DXVJH]HLFKQHWHQ $XIJDEHQ� (V JLOW GLH �EOLFKH (LQVSUXFKVIULVW
YRQ � 0RQDWHQ QDFK 9HU|IIHQWOLFKXQJ GLHVHV 3UHLVEHULFKWHV�

)UDQN 5LFKWHU
7ULQZLOOHUVKDJHQ� 6HSWHPEHU ����

8EL�8UVSUXQJ
&KHVV�$ORQJ ���� YRQ )ULW] +RIIPDQQ� :HL�HQIHOV

$P (QGH GHV GULWWHQ /HEHQVMDKU]HKQWV HUVW� QlPOLFK ����� HQWGHFNWH LFK GLH 6FKDFKNRPSR�
VLWLRQ I�U PLFK� %HUXIOLFKH %HDQVSUXFKXQJ XQG OlQGOLFKH ,VROLHUXQJ ZDUHQ VFKXOG DQ GLHVHP
6SlWVWDUW� )U�K JHQXJ MHGRFK SDFNWH PLFK GDQQ GDV 0lUFKHQVFKDFKILHEHU� 6FKRQ LQ GHQ
��HUQ EDVWHOWH LFK DQ YHUVFKLHGHQHQ 3DWHQWHQ� X� D� DP 5HJOHPHQW �EHUPlFKWLJHU )DQWDVLH�
ILJXUHQ QDFK GHP 9RUELOG GHU $PD]RQH� 'HV :HJHV XQVLFKHU� DEHU ]LHONODU GDQDFK VWUH�
EHQG� HLQH XPIDVVHQG EUHWWEHKHUUVFKHQGH 0DVFKLQH ]X GHILQLHUHQ� NDP LFK YRU �� -DKUHQ

]XP �� 3UHLV� $EW� $�
$�3� *XOMDMHZ
7DPERZVNDMD 3UDZGD �����

�� 3U�H[�DH�

�� ������

��J�� == H��H��6E��6E�

��6�I��6�I��6F��6F��

2IIHQHV XQG PDVNLHUWHV

-DYD�7KHPD

'DQLHO 3DSDFN
8UGUXFN

V�� �������

��G�� ���6G�� J�I��� /I��6I�

��6HF���'H�� J�I��'�H��

7KHPD $� VFKZDU]� PLW ZHL�HP

6SHUUVWHLQ � Z� 7KHPD % LQ HLQHU

9DULDQWH

________
/ xbx x x\
/ºkxn¸rx \
/ x x xNx\
/xrxnx x \
/Nxp¹KxPx\
/x xPxPx \
/ x xP¹px\
/x x x x \
--------

________
/ x xqx x\
/x x öR¸ \
/ xrx x x\
/x x x x \
/ Î ¹ ¸px\
/x xKxk¸ \
/rõ ¸nxPx\
/x xnxbºB\
--------
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