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harmonie 60 Dezember 1999

GLHVHU $XIJDEH ��� GURKW :HL� LQ GHQ HUVWHQ YLHU =�JHQ MHZHLOV HLQ 0DWW DXI GHU D�/LQLH� GDV

6FKZDU] LPPHU QXU GXUFK HLQHQ =XJ HLQHV %DXHUQ DXI GHU H�/LQLH SDULHUHQ NDQQ ² XQG

GDKHU DXFK PX�� .D� GDUI QLFKW ]LHKHQ �XP QDFK E� DXVZHLFKHQ ]X N|QQHQ�� GHQQ GDV

JlEH :HL� GLH 0|JOLFKNHLW� PLW 'D� PDWW]XVHW]HQ� ,P I�QIWHQ =XJ VFKOLH�OLFK GURKW :HL�

'E�� XQG 'F��� GHQQ GHU QXQ JHIHVVHOWH Z7 GHFNW MHW]W GLH )HOGHU D� XQG E�� 6FKZDU]

NDQQ QXU GXUFK :HJVFKODJHQ GHV 7XUPV SDULHUHQ ² XQG PDWW LVW QXQ GHU ZHL�H .|QLJ�´

%HVWHQ 'DQN DQ += I�U GLHVH DXVI�KUOLFKHQ (UOlXWHUXQJHQ�

��� �2� 3DUDGVLQVNL�� K���� $UQROG %HLQH UHLFKWH
GDV LQ GHU /|VXQJVEHVSUHFKXQJ LQ K��� DQJHVSUR�

FKHQH 9HUJOHLFKVVW�FN LP 'LDJUDPP QDFK�

K���� ��� �6� 7URPPOHU� $XI E� VWHKW HLQ VFKZDU�
]HU *UDVK�SIHU� ��� �0� 6HLGHO� 'LH $XIJDEH

ZXUGH YHUVHKHQWOLFK YHU|IIHQWOLFKW XQG ZLUG YRP $XWRU

]XU�FNJH]RJHQ�

%ULHINDVWHQ� *ULJRUMDQ �K��� .E��.G��� ]X NOHLQ�
�K��� .G��.G��� 1/ D� ��G�' .F� ��'G� 6J� ��'F�

.G� ��7H� 6I��� �VHU�K���� .G��.G��� 1/ ��.H�

��E�' ��.I� ��'�E� ��.J� ��.I� ��'J� ���E�7

���7I� ���7I� 6H�� X�D�� .XSSHU �V���� .I��.K���
'/ ��6G� /K� ��6I� /J� ��'J�� .K� ��'H� .J�

���6H�� .K� ���'I�� .K� ���6J�� 6�J��� ���

.K� ��6I� .J� ��6H�� .K� ��'I�� .K� ���6J��

6�J��� 3DUDGVLQVNL �V��� .E��.D��� 1/ E� ��'D�
I�J� ��7F� .E� ��7G�� .D� ��/K� .E� ��/F�� .D�

��'F�� 6�F��� 6WMRSRWVFKNLQ �+ �� .H��.H��� 1/ ��7E� K� ��7E� D�E�>�V7D�@ ��.I�

E�D� 7 ��D� 7�D�>�V%D�@ � �VHU�K ��� .D��.H��� 1/ ��J� ��J� ��J�' ��/J� ��/G�

��/�E��Z/� ��'�E��Z'� ���F� /F� 

9� 1HIHGRY
8UGUXFN �QDFK 9� 7VFKHSLVKQLM�

K�� ������� �����

��'G� 6�H�� ��.K� 7K��

��'I� 6K� ��.I� /E��

]X ����
6� 7URPPOHU 	 7� /LQ�
:ROD *XORYVND ����� �� 3UHLV

�� �����

��*�D�" == F��F� ��6I��7I���

��� D��

��*D�� == F��F� ��7I��6I��

+HLQ] =DQGHU
8UGUXFN

V�� �����

6HOEVWPDWW SDUDGR[

��7K�� H� ��7K� H� ��7K� H�

��7K� H� ��7�K� ���'E��'F���

7�K��

________
/ û x x x\
/x x ¸Pðb\
/ x xBx x\
/x x x x \
/ x xPµPx\
/x x x x \
/ x x x Î\
/x º xrx \
--------

q

x x x x
x ¸ x µq

x xnx

q

x
x x ð û
Pxrx x x
x x x xq

x

x

x

Ï

x x x x

________
/Kõqxnx å\
/x x ¸ xP\
/ x xPx x\
/x x ¸ x \
/ x xPx x\
/x x x x \
/ x x ¸p¨\
/x x xbxk\
--------

]X ����
0LORPLU %DELF
6FKDFK�$NWLY ����

K�� �����

��6J� .F� ��6I� .�E� ��6H� .F�

��6F� .G� ��.F� /�E�� ��.E�

/D�� ��.D� .F� ��6D� /E��

________
/ x û x x\
/xBx x x \
/bx ¸ x x\
/xPxKx x \
/ x x x x\
/x x xPx \
/ x x x x\
/x x x xN\
--------

,QKDOWVYHU]HLFKQLV

KDUPRQLH�,QIRUPDOWXUQLHU ���� � +LOIVPDWWV

3UHLVEHULFKW YRQ 8GR 'HJHQHU� 3RWVGDP �������������������������������������������������������� ���

��� KDUPRQLH 77 ² /RJLVFKH 6HOEVWPDWWGUHL]�JHU

3UHLVEHULFKW YRQ )UDQN 5LFKWHU� 7ULQZLOOHUVKDJHQ ��������������������������������������������� ���

1DFKWUHLWHU�1RWL]HQ

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

$XV GHU 6WXGLHQNLVWH

9RQ 5DLQHU 6WDXGWH� &KHPQLW] ����������������������������������������������������������������������� ���

(LQH VFK|QH %HVFKHUXQJ

9RQ 7RUVWHQ /LQ�� 'UHVGHQ ���������������������������������������������������������������������������� ���

%XFKEHVSUHFKXQJ����������������������������������������������������������������������������������������������� ���

KDUPRQLH�,QIRUPDOWXUQLHUH

8UGUXFNH ���������������������������������������������������������������������������������������������������� ���

)�U GLH 8UODXEV]HLW JHUDGH UHFKW

/|VXQJVEHVSUHFKXQJHQ ]X K��� ������������������������������������������������������������������� ���

%HPHUNXQJHQ XQG %HULFKWLJXQJHQ����������������������������������������������������������������������� ���

+HUDXVJHEHU�
)UDQN 5LFKWHU� $KUHQVKlJHU 6WUD�H ���

����� 7ULQZLOOHUVKDJHQ� 7HOHIRQ ������������

(�0DLO� )UDQN�5LFKWHU�1EN#W�RQOLQH�GH

=DKOXQJHQ ELWWH DXI GDV .RQWR ��� ��� ���� EHL GHU 2VWVHHVSDUNDVVH 5RVWRFN

�%/= ���� ����� RGHU SHU %ULHI�

$ERSUHLV ����� ���² '0

KDUPRQLH�+RPHSDJH�
KWWS���ZZZ�PDWK�WX�GUHVGHQ�GH�aWRUVWHQ�SUREOHP�KDUPRQLH�KWPO

%,77( 1$&+'58&.(1 ��� 3/($6( 5(35,17 ��� %,77( 1$&+'58&.(1 ���

KDUPRQLH VFKUHLEW I�U ���� ,QIRUPDOWXUQLHUH LQ IROJHQGHQ $EWHLOXQJHQ DXV�

(LQVHQGXQJHQ DQ PLFK �VLHKH XQWHQ�� %HOHJH[HPSODUH XQG 3UHLVEHULFKWH ]XJHVLFKHUW�

V�Q� 35� 0LFKDHO %DUWK

K���Q� 35� +RUVW %|WWJHU

�PD[� GUHL $XIJDEHQ SUR $XWRU�

0lUFKHQVFKDFK� 35� -|UJ .XKOPDQQ
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%HPHUNXQJHQ�XQG�%HULFKWLJXQJHQ
��� �9� 7VFKHSLVKQLM�� K���� 5ROI :LHKDJHQ VDQGWH KLHU]X HLQH 9HUVLRQ YRQ 9� 1HIH�
GRY� Å6LH ]HLJW GLH VFKZDU]H 9RUDXVVHOEVWIHVVHOXQJ ]ZHFNUHLQ� DOVR RKQH ]XVlW]OLFKH
%ORFNZLUNXQJ�´ 'D GHU +LOIVPDWW�(QWVFKHLG I�U ���� EHUHLWV YHU|IIHQWOLFKW LVW� VFKODJH LFK
YRU� GD� GLHVH $XIJDEH LP -DKUHVWXUQLHU ���� PLW NRQNXUULHUW�

��� �0� %DUWK�� K���� 7RUVWHQ /LQ� VFKUHLEW KLHU]X� Å,Q GHU /|VXQJVEHVSUHFKXQJ LQ
+HIW �� XQWHUVFKOlJW GHU $XWRU� GD� HV VLFK EHL GHU WKHPDWLVFKHQ 3DUDGH DXFK XP HLQH
7KHPD�$�3DUDGH KDQGHOW �HEHQIDOOV K�SIHUW\SLVFK�� 'DV HUJLEW DOVR 7KHPD ,VVDMHZ�
=XGHP KDW PLFK GDV 6W�FN DQ HLQH HLJHQH *HPHLQVFKDIWVDUEHLW HULQQHUW �VLHKH 'LD�
JUDPP� ² HV JLEW YLHOH UH]LSURNH 0DWW� XQG )RUWVHW]XQJVZHFKVHOPHFKDQLVPHQ� GLH VLFK
OHLFKW ]X HLQHP /H *UDQG XPVWULFNHQ ODVVHQ� 6R DXFK GLHVHU�´

��� �+� =DMLF�� K���� +HLQ] =DQGHU VFKUHLEW GD]X XQG DOOJHPHLQ ]XP 6HOEVWPDWW SDUD�
GR[ IROJHQGHV� Å$XFK LFK VHOEVW KDEH ·E]JO� GHU ZHLWHUHQ 9HUEUHLWXQJ GLHVHU *DWWXQJ VR
PHLQH =ZHLIHO�· $EHU HV LVW ZRKO QRFK HWZDV ]X IU�K� HLQ HQGJ�OWLJHV 8UWHLO ]X IlOOHQ� )�U
GLHMHQLJHQ DEHU� GLH GLH 'HILQLWLRQ I�U ]X YHUZLUUHQG KDOWHQ� P|FKWH LFK VLH LQ HLQIDFKHU
XQG YHUVWlQGOLFKHU .XU]IRUP EULQJHQ�

6FKZDU] PX� HLQ]�JLJH 0DWWGURKXQJHQ DXI GHQ HLJHQHQ .|QLJ DEZHKUHQ XQG

GDUI DXFK VHOEVW NHLQH =�JH PDFKHQ� GLH :HL� *HOHJHQKHLW ]X HLQHP VRIRUWLJHQ

0DWW JHEHQ� .DQQ 6FKZDU] QLFKW SDULHUHQ� GDUI HU EHOLHELJ ]LHKHQ XQG LVW LQ GLH�

VHP )DOOH DOVR QLFKW ·SDUDGR[SDWW·�

'DV LVW HLJHQWOLFK VFKRQ DOOHV� %HLOLHJHQG HLQ JDQ] HLQIDFKHV %HLVSLHO ]XU 'HPRQVWUDWLRQ� ,Q

7XUQLHU ���� 'DXHUNRQWR

PD[� 3XQNW]DKO

K��� K��� ����
$OW 1HX

$XI�

VWLHJH�� 3O� �� 3O� ��� 3O�

%DUWHO� (ULFK �� � �� �� ��� �� �

%HLQH� $UQROG �� � �� ��� � �� ���

)LHGOHU� )UDQN �� � �� � ��� � ��� �� �

)XQN� .ODXV �� �� �� ��� ��� �

+DGDQ� +DQV �� � �� � ��� � �� ��� �

-RUGDQ� *XQWHU �� �� �� �� ��� �

/HKPDQQ� 7DGHXV] �� �� �� �� ��� �

3DUDGVLQVNL� 2OHJ �� ² �� �� ��

3IDQQNXFKH� 0LFKDHO ² �� � �� ��� �� �

6FKUHFNHQEDFK� 0LFKDHO �� � �� � ��� � ��� �� �

9LWDOH� /XLJL �� ² �� ��� �� �

:DOWHU� 0DUWLQ �� �� � ��� � ��� �� �

:LOO� :ROIJDQJ �� � �� � ��� � �� ��� �

=DMLF� +HOPXW �� �� �� �� �� �

KDUPRQLH�,QIRUPDOWXUQLHU��������+LOIVPDWWV
3UHLVEHULFKW YRQ 8GR 'HJHQHU� 3RWVGDP

,P *HJHQVDW] ]XP JHVFKlW]WHQ 9RUMDKUHVSUHLVULFKWHU ZDUHQ I�U PLFK EHL GHU %HXUWHLOXQJ
GHU YRUOLHJHQGHQ �� $XIJDEHQ 0XVWHUPDWW RGHU 6FKZLHULJNHLW NHLQH %HZHUWXQJVNULWHULHQ�
(LQH JHOXQJHQH 0LVFKXQJ DXV :LW]� hEHUUDVFKXQJ XQG bVWKHWLN VROOWH HV VFKRQ VHLQ� XP
QRFKPDOV SUlVHQWLHUW ]X ZHUGHQ� 0LW GHU 3'% KDEH LFK QDFK 9RUJlQJHUQ JHVXFKW� GRFK GDV
LVW ]� =� QRFK 1DGHOVXFKH LP EHU�KPWHQ +HXKDXIHQ�

����� 3UHLV H�D� I�U ��� YRQ &KULVWHU -RQVVRQ
��7G�� .H� ��7G�� /F��
��'I� .G� ��'G�� /G��
��7FF� 7�H�� ��7�H� /H��
��/E� 7I� ��/G� /I��
=XP *O�FN NHLQH +DUPRQLH EHL GHQ VFKZDU]HQ =�JHQ ² GDQQ ZlUH HV ODQJZHLOLJ ZLH HLQ
6DFNEDKQKRI� 6R DEHU LVW HV HLQH 5HLVH LP 2ULHQWH[SUH�� DOOH VWHKHQ XQWHU 9HUGDFKW� MHGHU
NDQQ GHU 1lFKVWH VHLQ�

����� 3UHLV H�D� I�U ��� YRQ 0DUFHO 7ULERZVNL
��7G� 6E� ��7F� 6F� ��/F� .J� ��.G� .J� ��'F�� .I� ��/G� 6H��
��� 6H� ��7F� 6J� ��/E� .J� ��'E� .I� ��.F� .H� ��7F� 6I� ��7F� 6G��
1LFKW ÅZH PLU� %DURFNVWLO���´� ZLH $QQD *UDPP EHL 07·V ZXFKWLJ�JHQLDOHQ 0HKU]�JHUQ
LPPHU DXVUXIW� VRQGHUQ HLQ :XQGHUFKDPlOHRQ DXV GHQ QRFK XQHUIRUVFKWHQ 'LFNLFKWHQ GHU
6LHEHQ]�JHU� $XI LQ GLH 7URSHQ�

�� 3UHLV I�U ��� YRQ &�-� )HDWKHU
��7�H� 6�H� ��.G� /D�� ��.�H� H�I��
��G�H� 6�H� ��.G� 7�G�� ��.�H� 7G��
)HGHUOHLFKW NRPPHQ GLH .RQWUDKHQWHQ KLHU QLFKW GDKHU� :LH $[HO 6FKXO] KlQJW LQ GHQ 6HLOHQ
6FKZDU]� HUVW GLH *HUDGH� GDQQ HLQ 8SSHUFXW� 'DV $XJH VFKZLOOW� VHOEVW EHLP %HWUDFKWHU�
GHU DXI GHP %UHWW ]ZHL 0XVWHUPDWWV JHVHKHQ KDW�

�� (KU� (UZlKQXQJ I�U ��� YRQ 9� 7VFKHSLVKQL
��7HH� 7I� ��.�I� /G��
��'H� 'I�� ��.�I� 6H��

�� 3UHLV H�D�
&KULVWHU -RQVVRQ
K���� 1U� ���

K�� ������� ������

�� 3UHLV H�D�
0� 7ULERZVNL
K���� 1U� ���

K�� ���������� �����

�� 3UHLV
&�-� )HDWKHU
K���� 1U� ���

K�� ���������� ������

________
/BÎ x x x\
/x xkxPx \
/ x xRx x\
/xPx x x \
/ x xrx x\
/õ x x ¸ \
/ x xNx ¸\
/x å ð ºr\
--------

________
/ x xBÎ x\
/x x x xk\
/ xRx x x\
/x µ x x \
/ x x x x\
/x ð x å \
/ x x x x\
/x x x x \
--------

________
/ x x x x\
/x x x xB\
/ x ¸ ¸ x\
/x ðR¨Px \
/ ¸ ¸ ånx\
/x x ¹pû \
/ x xPx x\
/xbx x x \
--------
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(LQH VFK|QH UH]LSURNH 2SIHU� XQG )HVVHOXQJVJHVFKLFKWH� GLH PLW 'XDOYHUPHLGXQJ HLQ ZHQLJ
EHVVHU DXVJHVHKHQ KlWWH�

�� (KU� (UZlKQXQJ I�U ��� YRQ &KULVWHU -RQVVRQ
��.E� /E� ��.D� .F� ��F�/ E��
��.�E� .E� ��.D� .D� ��F�6 /F��
=ZLVFKHQ DOO GHQ (OHIDQWHQ VROOWH GLHVHV DX�HUJHZ|KQOLFKH 3RU]HOODQWlVVFKHQ HLQHQ VLFKH�
UHQ (KUHQSODW] EHNRPPHQ�

�� (KU� (UZlKQXQJ I�U ��� YRQ +� =DMLF XQG +� %HUQOHLWQHU
D� ��E�' 7F� ��'E� 7�F� ��'D� F��� E� ��E�/ 7�D� ��/F� 7F� ��/D� D��
F� ��H�6 7K� ��6G� 7G� ��6F� 7G��� G� ��H�7 7F� ��7H� G� ��7E� 7F��
7XUP�´6ROR´ XQG $8: YHUGLHQHQ HUZlKQW ]X ZHUGHQ �WURW] DQJHVWUHQJWHU 0HKUOLQJVELO�
GXQJ��

�� HKU� (UZlKQXQJ
9LNWRU 7VFKHSLVKQLM
K���� 1U� ���

K�� ������� �����

�� HKU� (UZlKQXQJ
&KULVWHU -RQVVRQ
K���� 1U� ���

K�� ���������� �����

�� HKU� (UZlKQXQJ
+� =DMLF 	 +� %HUQOHLWQHU
K���� 1U� ���

K�� �����

E�pF� → G�

F� IHUQHUPE� → H�

G� IHUQHU RKQHPE�

�� HKU� (UZlKQXQJ
5DQGROI $UQROG
K���� 1U� ��� �9HUVLRQ�

K�� ������

E�PF� → G�� F�kG� → G��

G�BD� → F�

�� HKU� (UZlKQXQJ
:� &KHUQRXV 	
'� 0HLQNLQJ
K���� 1U� ���

K�� ���������� �����

�� HKU� (UZlKQXQJ
5DQGROI $UQROG
K���� 1U� ���

K�� ���������� �����

________
/ x x x x\
/x º å ¸ \
/ xrx xpx\
/x µ xRðp\
/ x x x x\
/õ x Î x \
/px x x x\
/Ïkx x x \
--------

________
/ x x x x\
/x x x x \
/ x x x x\
/x û x x \
/ x x x x\
/x x x x \
/K¹Px x x\
/xBx º x \
--------

________
/ x x x x\
/x x x x \
/ xPx x û\
/¸Px x x \
/ ð x x x\
/¸ x x xr\
/p¸px x x\
/x x x x \
--------

________
/ x x x x\
/x x x x \
/B¸ xPx x\
/õrxP¸ ¸Q\
/ ¸ x x ð\
/xPx x x \
/ xPû xpx\
/å º x x \
--------

________
/ x x x x\
/õ xnx x \
/ ¸ xRx x\
/x x xKå \
/kx xPx x\
/x x xn¹P\
/ x x x x\
/x x x Î \
--------

________
/ x x x x\
/x ¸ ö x \
/ x ¸ ¸ x\
/x öpðpÎ \
/ º x x x\
/x x x x \
/ ûrx x x\
/x x x x \
--------

VROFK KHOOVHKHULVFKHQ )lKLJNHLWHQ DXVJHVWDWWHW ZLH 0&� WURW]GHP ZDU GLHV EHVWLPPW QLFKW
VFKZLHULJ� Å,QWHUHVVDQW XQG O|VHUIUHXQGOLFK�´ �*-� Å:HJHQ GHV (Q�SDVVDQW�:LW]HV JLEW HV
NHLQH =XJYHUWDXVFKXQJ� (LQH HLQIDFKH� DEHU JXWH 'HPRQVWUDWLRQ GHU %HGLQJXQJ� GLH LFK
I�U DXVEDXIlKLJ KDOWH�´ �+=�

%HL H�S� XQG ����� LVW GHU 'ULWWH LP %XQGH QLFKW
ZHLW� Å'DV VFKUHLW JHUDGH]X QDFK HLQHU 8QWHUYHU�
ZDQGOXQJ� XP GDV 9DOODGDR�7KHPD SHUIHNW ]X
PDFKHQ� 6SRQWDQ LVW PLU GD]X QHEHQVWHKHQGH bQGH�
UXQJ HLQJHIDOOHQ ��� LFK ELQ PLU DEHU QLFKW VLFKHU� RE
GLH $XIJDEH NRUUHNW LVW�´ �$%� :HU SU�IW"

:HLWHUHV ]XP 7KHPD Å6HOEVWPDWW SDUDGR[´ VLHKH
DXFK LQ GHQ %HPHUNXQJHQ XQG %HULFKWLJXQJHQ�

1U� ��� �0� :DOWHU�
��F� E� ��7F� E�F� ��7F� F�E� ��.D� E� ��7F��
E�F�/�7D��� �� 3��

)�U YLHOH HLQH SRVLWLYH hEHUUDVFKXQJ� Å'HU HUVWH
(LQGUXFN� /DQJHZHLOH� $EHU ZHLW JHIHKOW� .OHLQ� DEHU
PLW VFK|QHQ XQG �EHUUDVFKHQGHQ =�JHQ�´ �::�
Å.OXJ JHZlKOWH 5HLKHQIROJH GHU VFKZDU]HQ =�JH� XP
VFKlGOLFKH VFKZDU]H %DXHUQ DXI GHU �� 5HLKH ]X YHU�
PHLGHQ�´ �))� Å([FHOVLRU PLW 8QWHUYHUZDQGOXQJ� K�E�
VFKHP /|VXQJVDEODXI XQG &LUFHPDWW�´ ��HE�� Å'HU
0DWWWULFN LVW VHKU VFKZHU ]X ILQGHQ�´ �.)� $XI GLHVHQ )XQG NDQQ GHU $XWRU VWRO] VHLQ�

1U� ��� �(�)� 5XWK�
��6K��J�� GDQQ ��I�J� ��J�K� ��K� ��.K� ��7J� ��/J� E�/� �� 3��

ÅhEHUUDVFKHQGHV 0RGHOOPDWW XQG %�7UDQVIHU I� → K��´ Å)UHLNlPSIXQJ GHV )HOGHV K�
I�U GHQ V. XQG hEHUI�KUXQJ GHV V%I� ]XP %ORFN QDFK K��´ Å=ZDU PDUVFLUFHW\SLVFKHU
/|VXQJVYHUODXI� LQKDOWOLFK DEHU GRFK HLQ EL�FKHQ VFKPDO�´ ��HE�� 'HVZHJHQ JDE HV ZRKO
DXFK NHLQH ZHLWHUHQ .RPPHQWDUH�

1U� ��� �*� *OD��
'LH JHSODQWH /|VXQJ ��H� ��K�/ ��/E� ���E�F� ���F� ���H�G� ���G�6 ���6E� ���F�'
���'F� /�E��6E��� Ol�W VLFK OHLGHU YDULLHUHQ XQG GDEHL XP HLQHQ =XJ DEN�U]HQ� ��H� ��E�
��E�F��6E�� ��F� ��H� ���K�' ���'K� ���H� ���H�G� ���G�6 ���6E� ���F� ���F�E�/
���'F�� /�E��6E��� ���� 3��

'LH EHDEVLFKWLJWH $XWRUO|VXQJ IDQG $QNODQJ� Å'UHLIDFKHU ([FHOVLRUPDUVFK� EHL GHP
EHVRQGHUV GDV ZHFKVHOVHLWLJH (QWIHVVHOXQJVVSLHO DXI GHU 'LDJRQDOHQ XQG GDV FLUFHW\SL�
VFKH .UHX]VFKDFKILQDOH JHIDOOHQ�´ �))� Å'DV 0DWWELOG LVW VHKU �EHUUDVFKHQG�´ �7/�

'LH /|VHUOLVWH EHLQKDOWHW DXFK GLH (UJHEQLVVH GHV YRULJHQ +HIWHV VRZLH HLQLJH 1DFKWUlJH LP
'DXHUNRQWR EHL /|VHUQ GHU YHUGUXFNWHQ $XIJDEHQ ��� XQG ���� ,Q GHU YRULJHQ /|VHUOLVWH
PX� QRFK GLH 3XQNW]DKO I�U $UQROG %HLQH DXI �� NRUULJLHUW ZHUGHQ �HLQHQ 3XQNW $E]XJ JLEW
HV I�U GLH XQHLQGHXWLJH 1RWDWLRQ EHL GHU ���� VR VWUHQJ VLQG QXQ HLQPDO GLH %UlXFKH��

(LQ NDQSSHV .RSI�DQ�.RSI�5HQQHQ ELVKHU LP /|VHUZHWWEHZHUE ����� EHL GHP :ROI�
JDQJ :LOO PLW HLQHP 3XQNW 9RUVSUXQJ DQ GHU 6SLW]H OLHJW� 1HXH $XIVWLHJH JDE HV YLHOH�
*O�FNZXQVFK DQ DOOH� ZHLWHU VR XQG EHVWHQ 'DQN I�U GLH 0LWDUEHLW�

3DXO /|VFKO
K���� 1U� ���

9HUVLRQ $UQROG %HLQH

VHU�V�� �����

��D�7 ��7�D� ������� XVZ�

________
/ x x x x\
/¹ x x x \
/ xT¸ x x\
/x xKxpx \
/BxPx x x\
/x x ¸px \
/ ¹ ¹pxqx\
/¨ x û x \
--------
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1U� ��� �)� 6DERO�
��7D� == I�J��K�J� ��7K���7�G�� 7�K��'�G�� �� 3��
Å6HKU IHLQH /LQLHQ|IIQXQJHQ JHJHQ GHQ Z. XQWHU (LQELQGXQJ PDUVFLUFH�W\SLVFKHU

(IIHNWH� XQG DXFK UHFKW VFKZLHULJ ]X O|VHQ�´ �))� Å3ILIILJ NRQVWUXLHUWH VFKZDU]H /LQLHQUlX�
PXQJHQ�´ �*-� Å)UHLOHJXQJ VFKZDU]HU +DOEEDWWHULHQ� ZLUNW DEHU HKHU ZLH HLQ 0DUVFLUFH�
GHPRVW�FN�´ �03� bKQOLFK �HE�� Å=ZDU PDUVFLUFHW\SLVFK� DEHU GRFK HLQ ZHQLJ
VFKPDOEU�VWLJ�´

1U� ��� �*� *OD��
��G�7 6H� ��7G� 'E� ��7D�� ² ��7H� 'I��
��G�' 6I� ��'G�� NE� ��'E�� ² ��'H� 'J�� �� 3��
)DQG DOOVHLWV $QHUNHQQXQJ� Å=ZHL YHUVFKLHGHQH 8PZDQGOXQJHQ� DQDORJHV 6SLHO XQG

YLHUPDO 0XVWHUPDWW�´ �$%� Å8PZDQGOXQJVZHFKVHO XQG � K�EVFKH 0DWWELOGHU LP 6HFKV�
VWHLQHU� 'DV LVW QLFKW VFKOHFKW�´ ��HE�� Å.ODUH 'DUVWHOOXQJ EHL VSDUVDPHU .RQVWUXNWLRQ�´ �7/�
Å(LQ VHKU VFK|QHU XQG JDU QLFKW OHLFKW ]X O|VHQGHU 6HFKVVWHLQHU�´ �*-�

1U� ��� �+� %|WWJHU�
��/I� ��/D� ��/�F� G�F�6 
��/J� ��/K� ��/�H� G�H�/ �� 3��
Å=ZHLPDO 3K|QL[ DXV GHU $VFKH� =XP 9HUJOHLFK HLQ VFKRQ HWZDV lOWHUHV 6W�FN PLW GHQ

JOHLFKHQ 3K|QLFHV XQG ]XVlW]OLFK 8: LQ 'DPH XQG 7XUP ]XU $8:� GDPLW DEHU DXFK PLW
� 6WHLQHQ PHKU�´ ��HE�� Å(LQH QHWWH .OHLQLJNHLW�´ �7/� Å:HQLJ 6WUDWHJLH� DEHU YLHO ,QKDOW�´
�$%� Å(LQIDFKH� DEHU JXWH ,GHH� 6FK|Q GDUJHVWHOOW�´ �0:� Å(LQ WROOHV 3UREOHP�´ �*-� ))
QDKPV ORFNHU� Å3K|QL[�7KHPD PLW ,GHDOPDWW�$EVFKOX� ² HLQH OHLFKWH $QJHOHJHQKHLW DOV
/RFNHUXQJV�EXQJ YRU GHP IROJHQGHQ .QDOOHU ����´

1U� ��� �)� 6DERO�
D� ��6�J��*J�� .K� ��7D� 1�H��7D�� ��6�H��1H�� 1�D��/F���
E� ��'E� .K� ��.F� 1�I��6E�� ��7�J��*J�� 1�E��'G��� �� 3��
03 PLW HLQHU QHXHQ 7KHPHQEHVFKUHLEXQJ� Å(LQH $OO�5HLQNDUQDWLRQ PLW (FKRPDWWV�

'D]X NRPPW GLH 6FKDIIXQJ HLQHV Z.�)OXFKWIHOGHV XQG HLQ UH]LSURNHU )XQNWLRQVZHFKVHO
YRQ 6I� XQG 7H�� ,QVJHVDPW VHKU �EHU]HXJHQGH 'DUVWHOOXQJ�´ $% ZDU DXI GHU 3LUVFK�
Å'LHVHU XQ�EHUVLFKWOLFKH 'VFKXQJHO PLW YLHOHQ GXQNOHQ *HVWDOWHQ KDW PLFK HUVW HLQPDO
DEJHVFKUHFNW� DEHU QDFK GHP P�KVDPHQ (UNHQQHQ GHU SKDQWDVWLVFKHQ /|VXQJ KlWWH LFK
ZLH 7DU]DQ VFKUHLHQ N|QQHQ� (LQH KHUYRUUUDJHQGH $XIJDEH�´ ÅbX�HUVW VFKZLHULJHV XQG
NRPSOH[HV 0lUFKHQVFKDFKVSLHO ² HWZDV I�U HLQH HYHQWXHOOH 0lUFKHQVFKDFKDEWHLOXQJ
N�QIWLJHU /|VHZHOWPHLVWHUVFKDIWHQ�´ �))� $QGHUHQ ZDU HV LP 'VFKXQJHO ]X GXQNHO� Å0DWW
GXUFK 'RSSHOVFKDFK YRQ *�1� VFK|QHV (FKRPDWW� DEHU XQ�EHUVLFKWOLFK ZHJHQ GHU YLH�
OHQ VFKZDU]HQ 6WHLQH�´ �0:� Å ��� ZHOFK HLQ $XIZDQG�´ ��HE�� 1HKPHQ ZLU ]XJXQVWHQ GHV
$XWRUV DQ� GD� GLHVHU QRWZHQGLJ LVW�

1U� ��� �3� /|VFKO�
������� ��7D� ��7E� ��G� �GURKW ��I��'J��� F�G�� �� 3��
Å5DIILQLHUWH %HJU�QGXQJ GHU =XJUHLKHQIROJH�´ �0:� )) VWHOOW GLH *UHWFKHQIUDJH�

Å/DQJH 5RFKDGH QHEVW (Q�3DVVDQW�6FKODJ� DEHU PX� PDQ KLHUI�U ]X HLQHU VROFK DXVJHIDO�
OHQHQ 0lUFKHQEHGLQJXQJ JUHLIHQ"� :R EOHLEHQ GLH $XIJDEHQ� GHUHQ ,QKDOW QXU PLW
·6HOEVWPDWW SDUDGR[· GDUVWHOOEDU LVW"´ *LEW HV VROFKH $XIJDEHQ �EHUKDXSW"
.)V .RPPHQWDU� Å'LH /|VXQJ LVW VR NODU� GD� PDQ GDUDXV GLH %HGLQJXQJ LQWHUSUHWLH�

UHQ N|QQWH�´ ZLUG YRQ 03 GXUFK IROJHQGH ZLW]LJH %HJHEHQKHLW EHVWlWLJW� Å,Q 1HWDQ\D DP
7LVFK LP 5HVWDXUDQW EDXWH LFK GLH 6WHOOXQJ DXI XQG HUNOlUWH 0LFKHO &DLOODXG GLH )RUGHUXQJ
�RKQH $QJDEH GHU %HGLQJXQJ�� 3URPSW ]HLJWH HU PLU GLH /|VXQJ PLW GHQ :RUWHQ� ·, GRQ·W
NQRZ ZK\ %ODFN KDV WR FDSWXUH EXW WKLV PXVW EH WKH VROXWLRQ�·´ =ZDU LVW QLFKW MHGHU PLW

�� (KU� (UZlKQXQJ I�U ��� �9HUVLRQ� YRQ 5DQGROI $UQROG
D� ��/�E� /E� ��/H� /G� ��/J� /I��� E� ��7�F� 7�G� ��7F� 7�G� ��7J� 7K���
F� ��/F� 7�G� ��H�G� /H� ��/J� /I��� G� ��7D� /D� ��E�D� 7�E� ��7J� 7K��
'RSSHO�=LODKL� DEHU NHLQ 6SDU�)DOO I�U 8'H �GDV PHLVWH +RO] LVW WKHPDWLVFK� GD JLEW HV QLFKWV
]X VSDUHQ� ZLH GHU $XWRU PLW VHLQHU 9HUVLRQ EHZLHV��

�� (KU� (UZlKQXQJ I�U ��� YRQ :� &KHUQRXV XQG '� 0HLQNLQJ
��7HJ� 6G� ��'G�� 6E� ��'J� 6G��
��7JJ� 6GH� ��'G�� 6F� ��'I� 6H��
1HWWH 6FKDFKVFKXW]JHVFKLFKWH� 'DV 7HLOVW�FN PLW YRU�EHUJHKHQGHU $XIJDEH GHV 0DWWIHOGHV
ZLUNW DOOHUGLQJV EHHLQGUXFNHQGHU�

�� (KU� (UZlKQXQJ I�U ��� YRQ 5� $UQROG
��6F� G�F� ��G� 7H�� ��.G� 7H��
��6H� G�H� ��G� /D� ��.G� /�F��
��'J� I�J� ��I� 7J� ��.I� /F��
'DV 0DFK'HQ:HLVVHQ8QG'HQ6FKZDU]HQ%DXHUQ%HLQH�7KHPD LQ JHOXQJHQHU 'UHLIDFKIDFK�
VHW]XQJ�

/RE
.ODXV )XQN
K���� 1U� ���

K�� �����
��I�6 .G� ��6H�� G�H�
��D�/ H� ��/I� H� ��J�/
H�I� ��/E� I� ��/F� I�'�

/RE
1LNRODL 1DJQLELGD
K���� 1U� ���

K�� �����
D� ��.H� 7G� ��'G� /J���
E�r→J�� ��.I� /K� ��'I�
/E��� F�r→F�� ��.G� /E�
��'F� /J��

/RE
5ROI :LHKDJHQ
K���� 1U� ���

K�� �����
��'D� K� ��'�K� K� ��'D�
K�/ ��'K� /H��

/RE
-� .DSURV 	 -� /RLV
K���� 1U� ���

K�� �����
D� ��.H� /H��$� ��.G�
/E��%��� E�P→G�� ��7I�
/E��%� ��.H� /F��&��
F�P→H�� ��7J� /F��&�
��.I� /F��'��� G�P→K��
��7K� /F��'� ��.J� /H��$��

/RE
&� -� )HDWKHU
K���� 1U� ���

K�� ������
D� ��.I� 7�H� ��6G� 7F��
E�QF�→K�� ��.G� /�H�
��6I� /J��

/RE
3HWHU +H\O
K���� 1U� ���

K�� ���������� �����
��6D� E�D� ������� D�'�
��7E� 'F��� ��7I� E� ��7D�
E�' ��7DH� '�F��

/RE
.ODXV )XQN
K���� 1U� ���

K�� �����
��/J� J� ��7K� J� ��.J� J�
��/I� J�I� ��.K� I�'�

/REH �RKQH 5DQJ�
IROJH� I�U ��� YRQ
.ODXV )XQN� ��� YRQ
1LNRODL 1DJQLELGD�
��� YRQ 5ROI :LHKD�
JHQ� ��� YRQ -�
.DSURV XQG -� /RLV�
��� YRQ &�-� )HD�
WKHU� ��� YRQ 3HWHU
+H\O� ��� YRQ .ODXV
)XQN�

3RWVGDP ;������
8'H

________
/ x ð x x\
/x xPx x \
/ x x x x\
/x x x x \
/ x x x x\
/x xPx x \
/Px ¹ ¸P¸\
/x û x x \
--------

________
/ xbx º å\
/x x x x \
/ x x x x\
/xPx xQxP\
/ x xKx x\
/x xrx xP\
/ x x x x\
/x û x x \
--------

________
/ x x x µ\
/x xPx x \
/ x x x x\
/x x x xp\
/ û x xpx\
/x x x x \
/ x x x ð\
/x xQxbö \
--------

________
/ x x x x\
/x xbx x \
/ x x x x\
/û x x x \
/rº x x x\
/x x å x \
/ xPx ð x\
/x x x x \
--------

________
/ x x x x\
/x x x åB\
/ xQxPx ¸\
/x x ð ör\
/Rx xPxrx\
/x ö x x \
/ ºbx û x\
/x x x x \
--------

________
/RxNxKx x\
/xRx x x \
/ ¹ x x x\
/x x x x \
/ x x x x\
/x x x x \
/ x x x x\
/x x x xk\
--------

________
/ x x x x\
/x x xRxB\
/ x x xKx\
/x x x x \
/ x x x x\
/x x x x \
/ x x xpx\
/xkx x x \
--------
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����KDUPRQLH�77�²�/RJLVFKH�6HOEVWPDWWGUHL]�JHU
3UHLVEHULFKW YRQ )UDQN 5LFKWHU� 7ULQZLOOHUVKDJHQ

KDUPRQLH�7KHPDWXUQLHUH ]HLFKQHWHQ VLFK LQ M�QJVWHU 9HUJDQJHQKHLW GXUFK VFKZLHULJ ]X UHD�
OLVLHUHQGH 7KHPDWLN XQG GDUDXV UHVXOWLHUHQGHU JHULQJHU %HWHLOLJXQJ DXV� /HLGHU PDFKWH
DXFK GLHVHV NOHLQH -XELOlXPVWXUQLHU GDEHL NHLQH $XVQDKPH� VRZRKO GHU TXDQWLWDWLYH (UWUDJ
PLW OHGLJOLFK I�QI NRUUHNWHQ (LQVHQGXQJHQ DOV DXFK GHU TXDOLWDWLYH *HKDOW GHU WHLOQHKPHQ�
GHQ 6W�FNH GlPSIWHQ PHLQH �DQVFKHLQHQG ]X KRKHQ� (UZDUWXQJHQ GRFK ]LHPOLFK� )DOOV DEHU
GLHVHV 7XUQLHU HLQLJH .RPSRQLVWHQ ZHQLJVWHQV ]XU %HVFKlIWLJXQJ PLW GLHVHU QRFK ZHLWJH�
KHQG XQHUIRUVFKWHQ 0DWHULH DQJHUHJW KDEHQ VROOWH� GDQQ N|QQHQ ZLU ]XPLQGHVW HLQHQ SRVL�
WLYHQ (IIHNW DXI GHU +DEHQVHLWH YHUEXFKHQ�

0HLQ EHVRQGHUHU 'DQN JLOW GHP 7XUQLHUOHLWHU *�QWHU *OD�� GHU VHLQ $PW WURW] HLQHU
(UNUDQNXQJ KHUYRUUDJHQG DXV�EWH� VR ZHLW HV P|JOLFK ZDU�

'HU (QWVFKHLG EHUHLWHWH PLU PLW $XVQDKPH GHV 6SLW]HQSODW]HV HLQLJHV .RSI]HUEUHFKHQ�
OHW]WHQ (QGHV HQWVFKLHG LFK PLFK� DOOH IRUPDO XQG WKHPDWLVFK NRUUHNWHQ 6W�FNH LQ GHQ
3UHLVEHULFKW DXI]XQHKPHQ XQG GDEHL YRUUDQJLJ GLH 1XW]XQJ VHOEVWPDWW�VSH]LILVFKHU (OH�
PHQWH ]X KRQRULHUHQ� (LQ SUHLVZ�UGLJHV 6W�FN ZDU OHLGHU QLFKW XQWHU GHQ (LQVHQGXQJHQ ]X
ILQGHQ� 'LH QRFK WHLOQHKPHQGH 1U� � YRQ (� 2UORY PX�WH ZHJHQ GHU 1/ ��'F�� ��G��
��6F� X�D� GLVTXDOLIL]LHUW ZHUGHQ�

�� (KUHQGH (UZlKQXQJ� 0LFKDHO %DUWK
��7G���$� 6G��D��� ��7I���%�" 6H��E��
��/D�� ���F�� .G� ��/E�� 6F���
��� 6G��D� ��7I���%� 6�I� ��'I�� /�I��
��� 6H��E� ��7G���$� 6�I� ��'I� /�I��

=ZHL U|PLVFKH /HQNXQJHQ GHV VFKZDU]HQ 6SULQJHUV� ZREHL LQ GHU /|VXQJ VHOEVWPDWW�
VSH]LILVFK GLH PLW GHU /HQNXQJ YHUEXQGHQH %HVHLWLJXQJ GHU KLQGHUOLFKHQ 0DVVH GHV ZHL�
�HQ 7XUPV JHQXW]W ZLUG� 9RQ GHU ORJLVFKHQ 6WUXNWXU XQG 8PVHW]XQJ GLH EHVWH $XIJDEH
XQWHU GHQ WHLOQHKPHQGHQ� ]XU 3UHLVZ�UGLJNHLW IHKOW DEHU HLQ GLIIHUHQ]LHUWHV 6SLHO LP GULWWHQ
=XJ� 'D� :HL� EHL GHU 0DWWHU]ZLQJXQJ QHEHQ GHU /HQNXQJ GHV VFKZDU]HQ 6SULQJHUV
DXFK GLH /LQLHQ|IIQXQJ I�U GHQ ZHL�HQ 7XUP D� QXW]W� LVW GDJHJHQ ]X YHUVFKPHU]HQ� GLH
$XIJDEH ZlUH DXFK PLW Z7K� VWDWW D� NRUUHNW�

�� HKU� (UZlKQXQJ
0LFKDHO %DUWK
��� KDUPRQLH�77 ����

V�� ������

�� HKU� (UZlKQXQJ
'UDJR %LåFDQ
��� KDUPRQLH�77 ����

V�� ������

�� /RE
+HOPXW =DMLF
��� KDUPRQLH�77 ����

V�� �����

________
/ x x x x\
/x xnx x \
/rxNx x x\
/¸ ºKx xB\
/ x x x x\
/xp¹ xrx \
/Pxp¸q¸ x\
/åNxkõ x \
--------

________
/ xBx ¨ x\
/xQå x x \
/ ¸ ¸ µ x\
/x x x x \
/ x x ¸ x\
/x ¸PxKxP\
/q¸ ¹ ¸ ¹\
/xRxNxkx \
--------

________
/ x x x ö\
/å x x x \
/ º x x Ï\
/x xbx ¸P\
/ x µnx ¹\
/x xKx x \
/ ¸ x ¹px\
/xRxBxkx \
--------

ZLHGHUKROHQ�´ �))� Å(LQH KDUWH 1X�� %HVRQGHUV GLH E��/|VXQJ JHIlOOW ZHJHQ GHU EHLGHQ
JHPLVFKWIDUEHQHQ %DKQXQJHQ� hEHUUDVFKHQG ]ZHL VFKZDU]H /�2SIHU VWDWW /�%ORFN�´ �03�
.)V 6WHLJHUXQJ ]X GHQ GUHL 3KDVHQ� Å��/E�� 2IIHQVLFKWOLFKH (QWIHVVHOXQJ� ��/H�� 6FKZHU
]X ILQGHQGH (LQPDXHUXQJ� ��/F��� %HLGVHLWLJH %ULVWROEDKQXQJ� GHU VFK|QVWH 7HLO GHU
0LVFKXQJ�´

1U� ��� �-� .XKOPDQQ 	 %� 6WHSKHQVRQ�
��I�H�" ���.I��� 6I��J� ��.K��� DEHU ��� 6�K��
��.�J�" ���.J��� I�7 ��.�I��� DEHU ��� I�H�7�
��.I� ���.H��� 6I��6I��6K��6H��G� ��.�I��.�I��.J��.J��.H�� �� 3��

Å9HUI�KUXQJV� XQG YDULDQWHQUHLFK� QHFNLVFKH $QJHOHJHQKHLW� � 0DWWZHFKVHO � � 3DUD�
GHQZHFKVHO�´ �03� �HE� VLQQLHUWH� Å(LQH PHUNZ�UGLJH %HGLQJXQJ LVW GDV 9RJWOlQGHU�
VFKDFK VFKRQ� ,Q :LUNOLFKNHLW KDQGHOW HV VLFK KLHU QLFKW XP HLQ 0DWW LP NODVVLVFKHQ 6LQQ�
VRQGHUQ XP HLQH ·HU]ZXQJHQH 6FKDFKHUKDOWXQJ·�´

]X ����

.� )XQN 	 (� 0DVDQHN
9HUVLRQ $UQROG %HLQH ���

K�� ������� ������

��E� /I� ��/E� 6�E��

��I� /�E� ��'H� 6�H��

]X ����

.� )XQN 	 (� 0DVDQHN
9HUVLRQ $UQROG %HLQH ���

K�� ������� ������

��E� /�I� ��/E� 6�E��

��H�/ /�E� �'H�� 6�H��

]X ����

.� )XQN 	 (� 0DVDQHN
9HUVLRQ $UQROG %HLQH ���

K�� ������� �����

��E� /�H� ��/E� 6�E��

��H� /�E� ��'H�� 6�H��

]X ����

.� )XQN 	 (� 0DVDQHN
9HUVLRQ )UDQN )LHGOHU

K�� ������� �����

��J� /F� ��7I� 6�I��

��E� /�J� ��/F� 6�F��

]X ����

8GR :LON
'LH 6FKZDOEH ���� 1U� �����

K�� E� 3:B�N �����

D� ��6H� /H� ��/I� 6G� ��6J�

6I��� E� ��6H� 6E� ��/J� 6G�

��6I� /I��

]X ����

HE 	 %� (OOLQJKRYHQ
7KH 3UREOHPLVW ����

VHU�K � �����

��J�' ��'D� ��'�D� E�D�/ 

��J�7 ��7J� ��7�F� E�F�6 

________
/ x x x x\
/xPx xPxP\
/B¸ x û x\
/xPx ¨ xQ\
/ x ð x x\
/x µ xPxP\
/ x xbx x\
/x x x x \
--------

________
/ x x x x\
/xPx xnx \
/B¸ x x ¸\
/xPx ¨PxQ\
/ x ð x ¸\
/x µ x x \
/ x xPxkx\
/x x xbx \
--------

________
/ ö x µ x\
/õ x x xP\
/ ¸ xr¸ Î\
/x xKx xP\
/ xnx x x\
/x x ¸ û \
/ x x x x\
/x x x º \
--------

________
/ x x x x\
/x x x x \
/ x ¸ xPx\
/xPxRxbx \
/Bx µ x x\
/xPx ð û \
/ x xPx x\
/xnx x x \
--------

________
/ x x x x\
/x ¸ x x \
/ xPx x x\
/x x x ¸P\
/ û x öK¸\
/x x x õ \
/px x x x\
/xbµ x x \
--------

________
/bxnx x x\
/xpxPx x \
/Kx ¸ x x\
/x xkx x \
/ ¹px x x\
/x x x x \
/ x x xPx\
/x x x x \
--------
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JDQ] EHIULHGLJHQGH 8PVHW]XQJ GHV 7KHPDV UHJWH $% ]X HLQHP OlQJHUHQ .RPPHQWDU XQG
HLJHQHQ 9HUVXFKHQ DQ� Å/LQLHQ|IIQXQJ GXUFK HLQHQ V% PLW %OLFN DXI GHQ Z/� Z/lXIHU]XJ LQ
GLH HQWJHJHQJHVHW]WH 5LFKWXQJ GHV VSlWHUHQ 6SULQJHUPDWWV� VFKZDU]HV 2SIHU LQ (UPDQJH�
OXQJ HLQHV IHKOHQGHQ 5�FN]XJVIHOGHV XQG 0XVWHUPDWWV� (LQ DPELWLRQLHUWHV 7KHPD� GHVVHQ
8PVHW]XQJ RIIHQVLFKWOLFK DQ NRQVWUXNWLYH *UHQ]HQ JHVWR�HQ LVW� 'HU 6FKO�VVHO YRQ /|VXQJ
,, LVW QLFKW ]ZHFNUHLQ� GD HU QLFKW QXU GLH /LQLH I�U GLH V' |IIQHW� VRQGHUQ DXFK GLH 'HFNXQJ
GHV 0DWWIHOGHV DXIJLEW� $XFK GHU 8PZDQGOXQJVOlXIHU DXI D� LVW NHLQH =LHUGH� %HLP 9HU�
VXFK� GLHVHQ DXV]XVFKDOWHQ� KDEH LFK HLQH 9HUVLRQ JHIXQGHQ �V� 'LD ��� GLH GDU�EHUKLQDXV
DXFK QRFK GHQ XQWlWLJHQ 7J� HLQVSDUW� 'HQ %DXHUQ DXI E� KDEH LFK XPJHIlUEW� GDPLW
ZHQLJVWHQV GLH ZHL�H 6WHOOXQJ DULVWRNUDWLVFK LVW� DEHU GDUDXI NRPPW HV LQ GHU XQYHUlQGHUW
EOHLEHQGHQ /|VXQJ QLFKW DQ� 'LH =ZHFNUHLQKHLW GHV 6FKO�VVHOV LQ GHU �� /|VXQJ Ol�W VLFK
ZRKO QLFKW HUUHLFKHQ� =XPLQGHVW LVW HV PLU EHLP ]ZHLWHQ $QODXI JHOXQJHQ� HLQH 9HUVLRQ
RKQH 0DWWIHOGDXIJDEH ]X HUUHLFKHQ� DEHU JDQ] EHIULHGLJHQG LVW GHU 6FKO�VVHO LPPHU QRFK
QLFKW� GHQQ HU UlXPW GDV )HOG I�U GLH V' XQG |IIQHW JOHLFK]HLWLJ GLH /LQLH I�U GHQ Z/� 'LH
/|VXQJHQ ZLUNHQ DEHU HWZDV KDUPRQLVFKHU� ZHLO GHU Z/ MHW]W NHLQHQ UHLQHQ 7HPSR]XJ
PHKU DXVI�KUW� 0|JOLFKHUZHLVH NDP HV GHQ $XWRUHQ GDUDXI EHVRQGHUV DQ� =XP JXWHQ
6FKOX� LVW PLU QRFK HLQH VSDUVDPHUH 9HUVLRQ �V� 'LD �� HLQJHIDOOHQ�´ $XFK )) VDQGHW HLQH
HLJHQH %HDUEHLWXQJ GHV 6W�FNV PLW Å$EVSHFNXQJ ]XP 0HUHGLWK´� LQ GHU DEHU GLH =XJP|J�
OLFKNHLWHQ GHU V7KHPDVWHLQH HUKHEOLFK UHGX]LHUW VLQG�

:DV PHLQHQ GLH $XWRUHQ ]X GHP UHLFKKDOWLJHQ $QJHERW"

1U� ��� �*� %DNFVL 	 /� =ROWiQ�
D� ��7I� 6�F� ��.H� 6F��� ��� 6F� ��.F� /G� ��G� 6FH��
E� ��6G� 6�G� ��.F� 6E��� ��� 6F� ��.H� /H� ��/G� 6FG�� �� 3��

Å:HFKVHO XQG .RQWUD�:HFKVHO´ �$XWRUHQ� Å9LHU YHUVFKLHGHQH /HLFKWILJXUHQ�0XVWHU�
PDWWV PLW 6\PPHWULHHOHPHQWHQ�´ �))� 03 IDQG HV Å:LW]LJ� 'HU 3ODW]ZHFKVHO GHU =ZLOOXQJV�
ELOGXQJ ZLUG GXUFK GLH /|VXQJ YRQ E� ]XU�FNJHQRPPHQ E]Z� YRQ D� DQWL]LSLHUW�´
Å3ODW]WDXVFK GHU EHLGHQ ZHL�HQ )LJXUHQ DQDORJ ]XU =ZLOOLQJVELOGXQJ ² KHUYRUUDJHQG�´
�$%� GHU HLQ 9HUJOHLFKVVW�FN DXV GHU 6FKZDOEH ]LWLHUWH�� )�U *- ZDU GLHV Å0RGHUQ� DEHU
HWZDV JHN�QVWHOW ZLUNHQG�´ 0RGHUQH .XQVW VR]XVDJHQ ���

1U� ��� �+� %HUQOHLWQHU�
��7J� .H� ��.J� /J� ��.K� .I� ��7J� K�J��
��7J� K�J� ��.J� .I� ��K� /G� ��.K� /I�� �� 3��

'LHVHV 6W�FN ]HLJW� GD� PDQ GDV YRQ += HUIXQGHQH +HOVLQNL�0DQ|YHU �.XU]GHILQLWLRQ�
'HU VFKZDU]H .|QLJ EHWULWW HLQ )HOG� GDV LQ GHU $XVJDQJVVWHOOXQJ YRQ HLQHP VFKZDU]HQ
%DXHUQ EHVHW]W LVW� GHU VHLQHUVHLWV YRQ HLQHP ZHL�HQ %DXHUQ JHVWRSSW ZLUG�� VHKU HOHJDQW
XQG VSDUVDP GDUVWHOOHQ NDQQ� +LHU LQ 0LQLDWXUIRUP PLW VFKZDU]HP 7XUPRSIHU HLQPDO LP
HUVWHQ XQG HLQPDO LP OHW]WHQ =XJ� Å+HOVLQNL�7KHPD LQ 0LQLDWXUIRUP PLW ,GHDOPDWWV� +=
ZLUG EHJHLVWHUW VHLQ�´ �$%� %HL $XIJDEHQ YRQ +% NDQQ PDQ VLFKHU VHLQ� GD� += GLHVH
EHUHLWV NHQQW� Å*HIlOOLJHU 6HFKVVWHLQHU� 6FKZDU]HU 7HPSR]XJ LQ HLQHU /|VXQJ� )XQNWLRQV�
ZHFKVHO YRQ ZHL�HU /�%� =XJSDDU 7J� K�J�� HLQPDO LP �� =XJ� HLQPDO LP OHW]WHQ� ,GHDO�
PDWWV�´ �03� )�U .) ]ZDU ÅHLQ XQJOHLFKHV ,GHDOPDWW�3DDU´� DEHU ZRKO GRFK ÅHLQH VHKU
JHIlOOLJH ,GHDOPDWW�0LQLDWXU�´ �))�

1U� ��� �5� $UQROG�
D� ��/E� 7H� ��7F� /G� ��7F� /�E� ��/G� 7�G��� ��/H� 7F� ��7H� I�H� ��7H� /H� ��E� 7F��
E� ��/F� 7E� ��7F� /G� ��7F� /�E� ��/H� 7G�� �� 3��

ÅD� (FKR�0DWW� 6SLHJHOXQJ DQ GHU 'LDJRQDOHQ D��K�� E� (FKR�6SLHO� :HL� NRSLHUW GDV
6SLHO YRQ 6FKZDU]� ZREHL GLH 5ROOHQ YRQ 7 XQG / YHUWDXVFKW VLQG�´ �$XWRU� Å5lWVHOYROOH
0LQLDWXU XQWHUVFKLHGOLFKHU VWUDWHJLVFKHU (OHPHQWH� 6FKDGH� GD� VLFK WHLOZHLVH GLH =�JH

�� (KUHQGH (UZlKQXQJ� 'UDJR %LåFDQ �&52�
��'E�" ���'�G�� 7�G��� 7H�� ��7K� 7H��
��7K�� ���7�K�� /�K��� 7K� ��'E�� 'H� ��'�G�� 'H�� ���� F� ��'�G�� 6H���
��� 7G� ��'E� 7H� ��7�K�� /�K��

'LHVHV 6W�FN PLW YROO]�JLJ DQJHOHJWHP 6SLHO ]HLJW LQ GHU K�EVFKHQ 9DULDQWH QDFK ���
7K� HLQHQ 3DOLW]VFK�'UHVGQHU PLW (LQVFKDOWXQJ GHU VFKZDU]HQ 'DPH DOV (UVDW]YHUWHLGLJHU�
QDFK ��� 7G� ZLUG GLH LP 3UREHVSLHO JXWH 9HUWHLGLJXQJ ]X HLQHU PLQGHUZHUWLJHQ GHJUD�
GLHUW� VR GD� GLH 'URKXQJ WURW]GHP GXUFKVFKOlJW� 'DV LVW GLH LQWHUHVVDQWHVWH 7KHPHQUHD�
OLVLHUXQJ �EHUKDXSW� GLH DEHU GXUFK HLQH 9LHO]DKO YRQ 1HEHQYDULDQWHQ ���� 7J�� ��� 7H��
PLW JOHLFKZHUWLJHP 6SLHO YHUZlVVHUW ZLUG� /HLGHU VLQG OHW]WHUH EHL GHP JHZlKOWHQ 6FKHPD
ZRKO QLFKW ]X YHUPHLGHQ�

�� /RE� +HOPXW =DMLF �$�
��'G�" ���'J�� /I��� 7I�" ��'D��� DEHU ��� J�K��
��'I�" ���'I�� /�I��� J� ��'G� XVZ�� DEHU ��� 7I��
��'H�� ���'K�� /�K��� J� ��'G� 7I� ��'D�� /E��� ��� 7I� ��'K�� 7I� ��'�I��
���'I�" 6I���

6DXEHUH 'DUVWHOOXQJ HLQHU %HXJXQJ PLW $XVZDKOVFKO�VVHO LQ 6FKZDOEHQIRUP� 'LH
0DQ|YHU GHU ZHL�HQ 'DPH HULQQHUQ DEHU VWDUN DQ GLH 7LWHODXIJDEH GHV 3UHLVULFKWHUV LQ
KDUPRQLH ��� 'H]� ���� �/|V�� ��'F�" ���'F��� 'E���� ��'H�" ���'�H��� 6F� ��'F���
DEHU ��� /I��� ��'K�� ���'�I��� /I� ��'H� 6F� ��'F�� ��� 7F� ��'E�� 7F� ��'G����

�� /RE� 0LFKDHO %DUWK
��'F��" 7F� ��6�H�� /�H��
��'�H�� /G� ��6�H�� 7�H��
��7D�� ���/E�� .G� ��6I�� 6�I���
��� /�D� ��'F�� 7F� ��6�H�� 6�H��
��� 7�D� ��'�H�� /G� ��6�H�� 6�H��

'RSSHOWH %HXJXQJ �QDW�UOLFK QLFKW � [ +DPEXUJHU� ZLH GHU $XWRU PHLQW�� 6DXEHU NRQ�
VWUXLHUW� DEHU QLFKWV 1HXHV JHJHQ�EHU DQDORJHQ RUWKRGR[HQ 7KHPHQGDUVWHOOXQJHQ�

�� /RE� /XGRYLW /DFQì �6/2�
��/F�" ���'H�� .�H��� 7G��
��/E�" ���'H�� .�H��� /G��

�� /RE
0LFKDHO %DUWK
��� KDUPRQLH�77 ����

V�� ������

�� /RE
/XGRYLW /DFQì
��� KDUPRQLH�77 ����

V�� �������

)� 5LFKWHU
KDUPRQLH ����� �� /RE

V�� ������

________
/ õbº x x\
/x x xnx \
/r¸KxPxPx\
/å x ¸ xB\
/px xn¸Nx\
/xqx xk¸ \
/ x xNxpx\
/x x x x \
--------

________
/ Ï x x x\
/xpxp¸RxN\
/Rx xpxBx\
/¨ xpxK¹P\
/Põpº ¸ ¹\
/x ¸kxrx \
/ xnxbx µ\
/ÎNx x x \
--------

________
/ º µ x x\
/Ï x x x \
/Px x ¸ x\
/xPxKxPxP\
/ ¹ ¸ xBx\
/xPxk¸ x \
/Qå xpx x\
/x xNx x \
--------
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��G�6� ���G�� QHEVW ��7�I�� .�I���
��� 7�D��/�D� ��/F��/E�� a ��'H�� .�H��

:HGHU 'UHVGQHU 7KHPDWLN QRFK %HXJXQJ� DEHU LPPHUKLQ ]ZHL ORJLVFKH 3UREHVSLHOH�
,Q GHU /|VXQJ ZLUG MHZHLOV HLQ VFKZDU]HU 9HUWHLGLJHU ZHJJHOHQNW XQG GHU ]ZHLWH GXUFK
HLQHQ =XJ GHV ZHL�HQ /lXIHUV YHUVWHOOW� VR GD� GLH ZHL�H 'DPH GLH VFKZDU]H .|QLJVEDW�
WHULH LQ *DQJ VHW]HQ NDQQ� /REHQVZHUW LVW GLH 5HDOLVLHUXQJ GHU ,GHH PLW VWLOOHQ =�JHQ� DEHU
GHU $XIZDQG LQ HLQHU JHUDGH QRFK OHJDOHQ 6WHOOXQJ LVW JHZDOWLJ XQG QDFK GHP ]ZHLWHQ
ZHL�HQ =XJ SDVVLHUW QLFKWV PHKU�

(LQVSU�FKH JHJHQ GHQ (QWVFKHLG N|QQHQ LQ GHU �EOLFKHQ 'UHLPRQDWVIULVW YRUJHEUDFKW ZHU�
GHQ�

7ULQZLOOHUVKDJHQ� 1RYHPEHU ����

1DFKWUHLWHU�1RWL]HQ
&KHVV�$ORQJ ���� YRQ )ULW] +RIIPDQQ� :HL�HQIHOV

0�VVWH PDQ YRQ HLQHP�
GHU GXUFK GLH 1DFKW UHLWHW�
HLQHQ DQVFKDXOLFKHQ %H�
JULII OLHIHUQ� N|QQWH PDQ
*RHWKHV YRP Å(UON|QLJ´
JHSODJWHQ .LQGVYDWHU
RGHU 6WRUPV Å6FKLPPHO�
UHLWHU´ EHP�KHQ� :LH MH�
GRFK GLH 0lUFKHQVFKDFK�
ILJXU GHV 1DFKWUHLWHUV ]X
LKUHP URPDQWLVFKHQ 1D�
PHQ JHNRPPHQ LVW� ZHL�
LFK QLFKW� DEHU LFK KDOWH
DXFK GD]X HLQ OLWHUDULVFKHV
9RUELOG I�U P|JOLFK� 1DFK
'LFNLQV· $XVVDJHQ HU�
VFKLHQ 'DZVRQ·V (UVWOLQJ
PLW GHU )LJXU ���� LQ HL�
QHP 3UREOHP I�U Å'LH
6FKZDOEH´� XQG ���� YHU�
|IIHQWOLFKWH GHU 8UKHEHU LP Å&KHVV $PDWHXU´ HLQHQ 9LHUVWHLQHU �.F�� 1E� � .D�� %D�� ����
GHU LQ ]ZHL =�JHQ LQNOXVLYH 0DWWZLUNXQJ GLH GUHL P|JOLFKHQ 'LVWDQ]HQ GHU 1DFKWUHLWHU�=XJ�
ZHLVH YRUI�KUW� (LQ 7DXVHQGVDVVD ² GLHVHU 1DFKWUHLWHU� 'HU %XUVFKH ZLUG LQ GHU 1RWDWLRQ
GHXWVFK ZLH HQJOLVFK PLW 1 DEJHN�U]W� $EHU GLH DPHULNDQLVFKH 6FKDFKOLWHUDWXU PHLQW PLW 1
YLHOIDFK GHQ 6SULQJHU �.�QLJKW�� ZHLO PDQ GLH HQJOLVFKH 'RSSOXQJ .W I�U .QLJKW �. DOOHLQ EH�
GHXWHW MD .LQJ� YHUPHLGHQ P|FKWH� �%DUQHV GDJHJHQ KDW PLQGHVWHQV HLQPDO VHLQHP 3XEOL�
NXP GDV .�U]HO 6 ]XJHPXWHW� ÅGHULYHG IURP WKH *HUPDQ 6SULQJHU´� 1DW�UOLFK LVW GLH *DQJ�
DUW GHV :HLWVSULQJHUV 1 YRUUDQJLJ YRQ ,QWHUHVVH� =XP DFKWIHOGULJHQ 6SULQJHUUDG DGGLHUHQ
VLFK HUVWDXQOLFKHUZHLVH QXU PD[LPDO YLHU =LHOIHOGHU� ZHQQ PDQ GHQ 1DFKWUHLWHU LQ J�QVWLJ�
VWHU 3RVLWLRQ VHLQ 3IDXHQUDG VFKODJHQ Ol�W� $OOH ]Z|OI P|JOLFKHQ =�JH DOV $E]�JH DXV HLQHU
%DWWHULH DXI]XI�KUHQ� ZLH LQ +DUWRQJV =ZHL]�JHU JHVFKHKHQ� LVW DOOHUGLQJV VFKRQ HLQ .XQVW�

�� -DQ +DUWRQJ
&KHVV $PDWHXU ����

6SH]� (UZlKQXQJ

�� �������

��'H��

�� +DQV�3HWHU 5HKP
3UREOHHPEODG ����

�� 3UHLV

�� ������

��'E��

��� 7I� ��'�G�� 6�G� ��1�J��

��� 1I� ��7�I�� J�I� ��'�G��

��� /I� ��1�J�� 7�J� ��7�I��

������ 3NW� LP $OEXP ��������

û x xqö
x xp¸

x
bx ¨ ¨ x
x x

µ x

Bx x xPx
x x x ¸
P¸p

x

xpõ
åQx ðnxN

x x

N

x

n

x
x x xRõ
BÏ ¸Px

µ

¹ x

x x

x å xPx
x xPðN¹
x µ xNx

x xkxrx

1U� ��� �:� .RVFKHOHQNR 	 *� .XNLQ�
��7E� /H� ��/F� 7D��
��/F� 7F� ��/E� /G�� �� 3��

'HU XQWHUVFKODJHQH .R�$XWRU LVW VRPLW RUGQXQJVJHPl� QDFKJHWUDJHQ� *HPLVFKWHV
/|VHUHFKR� Å0LQLDWXU RKQH 1DFKWZlFKWHU� GDEHL HLQ 7HPSR]XJ XQG )XQNWLRQVZHFKVHO
YRQ V�Z 7�/ �%ORFN ¥ 0DWWQHW]�� hEHUUDVFKHQGHU )XQG�´ �03� Å*XWH 0DWHULDOQXW]XQJ�
DQVRQVWHQ ZHQLJ ,QKDOW�´ �))� Å(LQIDFKHU 0DWWELOGHUEDX� YRQ V�Z =XVDPPHQVSLHO NHLQH
6SXU� DEHU HLQH 'XSOH[DXIJDEH LQ )RUP HLQHV DULVWRNUDWLVFKHQ 6HFKVVWHLQHUV OlXIW HLQHP
DXFK QLFKW DOOH 7DJH �EHU GHQ :HJ�´ �$%� *- PHOGHW HLQHQ 9RUOlXIHU DQ� Å'HUJOHLFKHQ
KDW -� .XEHFND ��� EHUHLWV PLW �[ ,GHDOPDWW XQG HLQHP 6XSHU�(FKR GDUJHVWHOOW �V� 'LD�� 'U�
.ODXV )XQN KDWWH ]X 'XSOH[�$XIJDEHQ PLW JOHLFKHP 0DWHULDO VRJDU LQ GHU ,05 HLQH $UWL�
NHOVHULH� 6FKDGH XP GLH -XELOlXPVQXPPHU�´ 1XQ� ZLU JHEHQ XQV QRFK QLFKW JDQ]
JHVFKODJHQ� Å2EJOHLFK GLHVHV 0DWHULDO PLW �EHU �� YRUOLHJHQGHQ 'XSOH[�)DVVXQJHQ
]LHPOLFK HUVFK|SIW LVW� EULQJW GHU /�7HPSR]XJ QRFK HLQH QHXH 1XDQFH�´ �.)� *HQDX GHV�
ZHJHQ ZXUGH GDV 6W�FN �EHUKDXSW YHU|IIHQWOLFKW�

0: IDQG QRFK HWZDV :LFKWLJHV DXI GHU +DEHQVHLWH� Å*. YHUZ|KQW XQV PLW 6W�FNHQ�
GLH LQ HLQHU KDOEHQ 0LQXWH YRP %ODWW ]X O|VHQ VLQG�´ $OVR GRFK LUJHQGZLH HLQH Z�UGLJH
-XELOlXPVQXPPHU� RGHU" $EHU DXFK KLHU EOHLEW HLQH )UDJH RIIHQ� :DV LVW HLQ
·6XSHU�(FKR· �JUDXVLJ EXQWH ,OOXVWULHUWHQWLWHO GUlQJHQ VLFK PLU DXI ����"

1U� ��� �$� 6FK|QHEHUJ�
D� ��7I� 7�J�� ��.�J� 7J��
E� ��6J� 6�K� ��.�K� 6I�� �� 3��

Å(LQ -XZHO� (LQ NOHLQHV :XQGHU� ZLH WURW] HLQVFKQHLGHQGHU 0DWHULDOlQGHUXQJ GLH 6WUD�
WHJLH HUKDOWHQ EOHLEW� 9ROOHQGHWH +DUPRQLH�´ �.)� Å2SIHU XQG +LQHLQ]LHKXQJ GHV V. ]XP
0DWWIHOG�´ �7/� Å,GHDO� E]Z� 0XVWHUPDWW� /|VXQJVDQDORJLH XQG RULJLQHOOH =ZLOOLQJVELOGXQJ�
HLQ JXWHV 6W�FN�´ �*-� Å'LH QLFKW DOOWlJOLFKH $UW GHU =ZLOOLQJVELOGXQJ XQG GDV VHKU KDUPR�
QLVFKH 6SLHO KLQWHUODVVHQ HLQHQ JXWHQ (LQGUXFN�´ �$%� 9LHO /RE I�U GLHVHV 6W�FN DOVR�

1U� ��� �+� %|WWJHU�
��7�H� /�H� ��.�H� 'F��
��/�H� 7�H� ��.�H� 'F�� �� 3��

/G� XQG 7H� VW|UHQ� GHVKDOE ÅYHUKLOIW 6FKZDU] LKQHQ ]X HLQHP 2SIHUIHOG�´ �03� Å+LQ�
HLQ]LHKXQJVRSIHU HUVW QDFK 6FKZlU]XQJ GHV MHZHLOLJHQ 2SIHUIHOGHV�´ �))� Å'UHLIDFKHU
6FKODJ DXI GHPVHOEHQ )HOG� GDPLW GLH 'DPH DXI GHP $XVJDQJVIHOG GHU 6FKO�VVHOILJXU
PDWWVHW]HQ NDQQ ² DXVJH]HLFKQHW�´ �$%� Å*UR�HV )UHVVHQ DXI H� E]Z� H�´ �0:� Å+LQWHU�
Ol�W HLQHQ JXWHQ (LQGUXFN�´ �*-� += DOV 6SH]LDOLVW� Å$QWL]LHOHOHPHQW %ORFN� ZREHL Z/G�
XQG Z7H� )XQNWLRQVZHFKVHO ]ZLVFKHQ DNWLYHQ 2SIHUQ XQG 'HFNXQJHQ ]HLJHQ� 1lKHUHV
]XP 7KHPD VLHKH /|VXQJVEHVSUHFKXQJ ]XU 1U� ���� 6� ���� 'LH 'DUVWHOOXQJ LVW UHFKW JXW
ELV DXI GHQ 8PVWDQG� GD� GDV 6FKODJHQ HLQHU Z)LJXU LQ GHU (LQOHLWXQJ QLFKW %HVWDQGWHLO
GHV 7KHPDV LVW XQG GDKHU P|JOLFKVW YHUPLHGHQ ZHUGHQ VROOWH�´ ,FK XQWHUVWHOOH +% HLQPDO�
GD� GLH 6FKOlJH GHU %DXHUQ LQ VHLQHU $XIJDEH WKHPDWLVFK JHZROOW VLQG �:HJODVVHQ LVW
ZRKO DXFK WHFKQLVFK QLFKW JDQ] HLQIDFK��

1U� ��� �.� )XQN 	 (� 0DVDQHN�
��E� /I� ��/E� 6�E��
��I� /�E� ��'H� 6�H�� �� 3��

Å,P �� =XJ KDEHQ VFKZDU]H '�/ ���� =XJP|JOLFKNHLWHQ� DEHU QXU GLH 2SIHU]�JH I�K�
UHQ ]XU (FKR�0XVWHUPDWW�/|VXQJ�´ �.)� Å6FKZDU] |IIQHW HLQH /LQLH� XP DXI GHP 0DWWIHOG
RSIHUQ ]X N|QQHQ�´ �*-� Å$XIJDEHQ� LQ GHQHQ VFKZDU]H 'HFNXQJVVWHLQH DXI GDV 0DWWIHOG
]LHKHQ P�VVHQ� VLQG VWHWV UHL]YROO XQG QLFKW JDQ] OHLFKW ]X NRQVWUXLHUHQ�´ �+=� 'LH QLFKW
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hEHUWUDJXQJ HLQHV 7KHPDV GHU ZHL�HQ /LQLHQNRPELQDWLRQHQ DXI GDV 6HOEVWPDWW QDFK
PHLQHQ 5HFKHUFKHQ HLQH �EHZX�WH� (UVWGDUVWHOOXQJ�

1U� ��� �.� )XQN�

D� ��6�G�� .�G� ��'G�� .F� ��7D� D�E��
E� ��6G�� .�G� ��6I� .F� ��6E� D�E�� �� 3��
'HU $XWRU EHVFKUHLEW GLH ,GHH VR� ÅD� :HFKVHO GHU %ORFNILJXU DXI D�� E� :HFKVHO GHU

6FKODJILJXU DXI F��´ 0: VR� Å,Q D� ]LHKW GHU 7XUP DXI GDV 'DPHQIHOG� LQ E� IROJW HLQ Z6
GHP DQGHUHQ�´ )) VR� Å'LH /|VXQJ GHU )UDJH ·:LH EHNRPPW PDQ GLH 'HFNXQJ GHV )HO�
GHV E� ZHJ"· I�KUW LQ D� ]XP )XQNWLRQVZHFKVHO GHU 6FKZHUILJXUHQ� LQ E� ]XP )XQNWLRQV�
ZHFKVHO GHU /HLFKWILJXUHQ�´ 03 NQDSS� Å$OWHUQDWLYH 2SIHU �6� 7��´ �03� 8QWHUVFKLHGOLFKH
6LFKWHQ DXI HLQH K�EVFKH $XIJDEH� Å'DV YRQ :HLVV YHUODVVHQH )HOG ZLUG GXUFK HLQH QHXH
)LJXU EHVHW]W� 'HU XQJHGHFNWH 7XUP LQ E� JHIlOOW PLU DOOHUGLQJV QLFKW�´ �*-� 1XQ� HU ZLUG MD
GHVZHJHQ DXFK JOHLFK JHRSIHUW �HLQ VRJHQDQQWHV ·SDVVLYHV 2SIHU· LQ GHU 7HUPLQRORJLH��

1U� ��� �8� $XKDJHQ 	 0� =XFNHU�

��� F� ��'F� F� ��.E� F�� ��.D� F� ��6�D� 7�D��
��6H� F� ��'G�� .E� ��'F�� .E� ��6F� F� ��.E�� F�� ��.D� F� ��6�D� 7�D�� �� 3��
Å7HPSRPDQ|YHU ]ZHFNV 5HDOLVLHUXQJ GHV 6DW]VSLHOV ² V\PSDWKLVFKH .OHLQNXQVW�´ �))�

Å+LHU VLQG DOOH 6WHLQH LQ %HZHJXQJ� VHOEVW GHU V%D�� GHQQ HU EHZHJW VLFK YRP %UHWW�´ �$%�
'DV ZDUHQ OHLGHU DXFK VFKRQ DOOH .RPPHQWDUH ]X GLHVHU .R�3URGXNWLRQ �QLFKW &R����
HWZDV JHVSUlFKLJHU ZDUHQ $XWRUHQ XQG /|VHUVFKDIW EHL GHU

1U� ��� �GLWR�

��6D� .G� ��7H� H� ��6E��� H� ��/D� F� ��6D� F�� ��.D� .�F� ��6E� F�E�� �� 3��
'LH YROOVWlQGLJH :LGPXQJ ODXWHW Å'U� .ODXV )XQN ]XP ��� *HEXUWVWDJ JHZLGPHW´

&R�$XWRU 0=� Å'LH $XIJDEH ]HLJW HLQ ÅI´� ��� 7URW] GHU %XFKVWDEHQIRUP G�UIWH GLH $XIJDEH
DOOHUKDQG ,QKDOW ELHWHQ� VR LQVEHVRQGHUH GDV 7HPSRPDQ|YHU ��6E�� QHEVW GHU 5�FNNHKU
��6D�� (V VLQG NHLQH ]XVlW]OLFKHQ 6WHLQH YHUZHQGHW ZRUGHQ� XP GLH %XFKVWDEHQIRUP ]X
HUUHLFKHQ�´ Å(UVW LP OHW]WHQ =XJ ZLUG GHXWOLFK� ZDUXP GLH 6FKO�VVHOILJXU DXI NHLQ DQGHUHV
)HOG ]LHKHQ GDUI� (LQ YHUVWHFNWHU XQG VXEWLO EHJU�QGHWHU /|VXQJVDEODXI�´ �$%� Å6FK|QHV
6SULQJHUSHQGHO�´ �0:� Å)XULRVHV 2SIHUILQDOH�´ �))� Å(V GDXHUWH XQHQGOLFK ODQJ� ELV LFK
HQGOLFK GHQ JHQLDOHQ 7HPSR]XJ ��6E�� IDQG�´ �03� %OHLEW QXU QRFK HLQH )UDJH RIIHQ�
:DQQ I�KUW GLH 'HXWVFKH %DKQ HQGOLFK GHUDUW JHQLDOH 7HPSR]�JH HLQ"

]X ����

3DXO 0RUSK\

4XHOOH"

�� �����

��7D�� /a�E�D� ��7�D��E��

]X ����

-DQ .XEHFND

,05 ZDQQ"� 1U� ����

K�� 'XSOH[ �����

��.H� 7E� ��.H� 7H��

��/D� /G� ��/E� 7F��

________
/Kõkx x x\
/¸Px x x \
/ ¹ x x x\
/x x x x \
/ x x x x\
/x x x x \
/ x x x x\
/¨ x x x \
--------

________
/ x x x x\
/x xbx x \
/ x x x x\
/x x xRx \
/ ¨kx õ x\
/x x ð x \
/ x x x x\
/x x x x \
--------

VW�FN� (V OHEH GLH .ODVVLN� :LFKWLJHU G�UIWH LQGHVVHQ VHLQ� GD� PLW GHP 1DFKWUHLWHU HLQ
Å/DQJVFKULWWOHU GHU GULWWHQ 'LPHQVLRQ´ JHVFKDIIHQ ZRUGHQ ZDU� 'HU 'UHLIDFKVFKQLWWSXQNW
KDW GDPLW JOHLFKVDP HLQH K|KHUH 4XDOLWlW JHZRQQHQ� DXI MHGHQ )DOO HLQHQ PlUFKHQKDIWHQ
&KDUDNWHU� :LH PDQ GDPLW ]�%� HLQHQ =\NOXV GHU �� XQG �� =�JH LQVWDOOLHUHQ NDQQ� VROO XQV
5HKPV 'UHL]�JHU ]HLJHQ� 8QG VR LVW GLH *HVFKLFKWH UHLI� Å0HLQ 6RKQ� HV LVW HLQ 1HEHOVWUHLI�´

$XV�GHU�6WXGLHQNLVWH
9RQ 5DLQHU 6WDXGWH� &KHPQLW]

$OOH GUHL -DKUH YHUHLQW Å$GYDQFHV LQ &RPSXWHU &KHVV´ GLH ,QWHUHVVHQWHQ GHV &RPSXWHU�
VFKDFKV� 9RP ��� ELV ��������� IDQG GLH QHXQWH 9HUDQVWDOWXQJ GLHVHU 7DJXQJ ]HLWJOHLFK
PLW GHU &RPSXWHUVFKDFKZHOWPHLVWHUVFKDIW LQ 3DGHUERUQ VWDWW�
'LH I�U PLFK LQWHUHVVDQWHVWH 1HXLJNHLW HQWKLHOW HLQ 9RUWUDJ YRQ (UQVW +HLQ] ]XU *HQH�

ULHUXQJ QHXHU (QGVSLHOGDWHQEDVHQ GXUFK 1DOLPRY� ,P 9HUJOHLFK ]X GHQ YRQ .HQ 7KRPS�
VRQ YRU -DKUHQ EHUHFKQHWHQ XQG VSlWHU DXI &' YHUWULHEHQHQ 'DWHQEDVHQ XQG ]X GHQ YRQ
6WHYHQ (GZDUGV LP ,QWHUQHW EHUHLWJHVWHOOWHQ 7DEOHEDVHV NRQQWHQ HLQLJH EHPHUNHQVZHUWH
)RUWVFKULWWH HU]LHOW ZHUGHQ�
)�U &RPSXWHUVFKDFKSURJUDPPH HUZLHV VLFK GLH YRQ 7KRPSVRQ HQWZLFNHOWH 6SHLFKH�

UXQJ GHU 6WHOOXQJHQ DOV ZHQLJ KLOIUHLFK� =XP HLQHQ ZXUGHQ OHGLJOLFK 6WHOOXQJHQ PLW HLQHU
�GLH JHJHQ HLQHQ 9HUOXVW VSLHOHQGH� 6HLWH DP =XJH JHVSHLFKHUW� ,P 6SLHOEDXP HUIRUGHUW
GDV �I�U GLH GHQ *HZLQQ DQVWUHEHQGH 6HLWH� VWlQGLJ HLQH 6XFKH YRQ HLQHP +DOE]XJ� ZDV
]X YHUPHLGEDUHQ *HVFKZLQGLJNHLWVYHUOXVWHQ I�KUW� $QGHUHUVHLWV EHGLQJW GLH YRQ 7KRPS�
VRQ YHUZHQGHWH )RUP GHU 'DWHQNRPSUHVVLRQ �+XIIPDQQ�&RGH� VHKU XQJOHLFKPl�LJH
=XJULIIV]HLWHQ� ZDV HLQH $EVFKlW]XQJ GHU 5HFKHQ]HLW XQP|JOLFK PDFKW XQG VSLHOHQGH 3UR�
JUDPPH EHKLQGHUW�
:LH VFKQHOO PDQ 7KRPSVRQV &' IDOVFK LQWHUSUHWLHUHQ NDQQ� ]HLJWH -RKQ 1XQQ XQIUHL�

ZLOOLJ LQ VHLQHP %XFK Å6HFUHWV RI 5RRN (QGLQJV´� ZHOFKHV HU PLW +LOIH GLHVHU &' ]XVDP�
PHQVWHOOWH� 'LDJUDPP � DXI 6HLWH �� ]HLJW GLHVH 3RVLWLRQ �Z.H��'K��%G�� V.I��'F�� PLW
 � DOV 8QWHUWLWHO� ZDV KHL�HQ VROO� 5HPLV� JOHLFKJ�OWLJ� ZHU DP =XJH LVW�
'HU NOHLQH� KLHU IDWDOH 8QWHUVFKLHG ]XU NRUUHNWHQ ,QWHUSUHWDWLRQ EHVWHKW GDULQ� GD� GLH

PDWHULHOO VWlUNHUH 6HLWH �KLHU DOVR :HL�� QLFKW JHZLQQHQ NDQQ� HLQH $XVVDJH ÅXEHU LKUH
9HUOXVWP|JOLFKNHLWHQ MHGRFK ZHJHQ GHU HLQVHLWLJHQ 6SHLFKHUXQJ QLFKW JHWURIIHQ ZLUG�
:LH EHUHLWV (GZDUG� VSHLFKHUW 1DOLPRY 3RVLWLRQHQ MHZHLOV PLW :HL� XQG PLW 6FKZDU]

DP =XJH� 6HLQ 9HUGLHQVW LVW HV� HLQH JHHLJQHWH $EELOGXQJVIXQNWLRQ YRQ GHU 0HQJH GHU
OHJDOHQ 3RVLWLRQHQ DXI GHP %UHWW LQ GHQ ,QGH[UDXP GHU 7DEHOOH JHIXQGHQ ]X KDEHQ� GLH
VRZRKO HLQH NRPSDNWH 6SHLFKHUXQJ DOV DXFK HLQHQ UHODWLY VFKQHOOHQ =XJULII EHL GHU
$EIUDJH HUODXEW� 'LHVHU $EELOGXQJ OLHJHQ YHUVFKLHGHQH ,GHHQ ]XJUXQGH� (LQH GDYRQ LVW�
LP 7DEHOOHQLQGH[ P|JOLFKVW ZHQLJ LOOHJDOH 3RVLWLRQHQ ]X YHUZDOWHQ �]� %� N|QQHQ ]ZHL
.|QLJH QLFKW QHEHQHLQDQGHU VWHKHQ��
,P 8QWHUVFKLHG ]X 7KRPSVRQV 'DWHQEDVHQ� EHL GHQHQ HLQ hEHUJDQJ LQ HLQ JHZRQQH�

QHV 8QWHUHQGVSLHO �]� %� GXUFK 6FKODJ RGHU HLQHQ %DXHUQ]XJ� GHP 0DWW LQ GHU %HZHUWXQJ
JOHLFKJHVWHOOW LVW� ZLUG EHL GHQ 7DEOHEDVHV QXU GDV 0DWW DOV =LHO GHILQLHUW� -HGH JHZRQQHQH
6WHOOXQJ LQ GHQ 7DEOHEDVHV LVW DOVR HLQ �QLFKW XQEHGLQJW HLQGHXWLJHV� Å0DWW LQ Q =�JHQ´�

1U� �� ��D�'� .�D� XQG QDFK hEHUJDQJ LQ HLQ JHZRQQHQHV 9LHU�)LJXUHQ�(QGVSLHO
]HLJW QXQ DXFK GLH &' GHQ $EVWDQG ]XP 0DWW ��.F�� .D� ��'D�� 'D� ��'I�� .D�

��'I�� 'F� ��'�F�� .D� ��'E� PDWW�
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)�U�GLH�8UODXEV]HLW�JHUDGH�UHFKW
/|VXQJVEHVSUHFKXQJHQ ]X K���

'DV )D]LW GLHVPDO YRUDE� Å(V ZDUHQ GLHVPDO GRFK HLQLJH UHFKW NOHLQH XQG HLQIDFKH 3UR�
EOHPH GDEHL� $EHU I�U GLH 8UODXEV]HLW JHUDGH UHFKW�´

'DV GDFKWHQ VLFK QHEHQ :ROIJDQJ :LOO �::� DXFK (ULFK %DUWHO ��HE��� $UQROG %HLQH
�$%�� )UDQN )LHGOHU �))�� .ODXV )XQN �.)�� *XQWHU -RUGDQ �*-�� 7DGHXV] /HKPDQQ �7/��
0LFKDHO 3IDQQNXFKH �03�� 0DUWLQ :DOWHU �0:�� +HOPXW =DMLF �+=�� GLH LQ JHZRKQWHU
:HLVH DQ GHQ /|VXQJVEHVSUHFKXQJHQ ]X KDUPRQLH �� PLWZLUNWHQ�

1U� ��� �*� .XNLQ�
��7D�" Ea ��'J�� .K��
��/D�� == '�E��Ea ��'J�� '�J�� �� 3��

Å2SIHUDXVZDKO DXI D��´ �03� Å(LQ OHLFKWJHZLFKWLJHU (LQVWLHJ LQ GLH VRPPHUOLFKH
8UGUXFN�3DUDGH�´ �))� /DQJ LVW HV KHU� KLHU IOLHJHQ JHUDGH GLH HUVWHQ 6FKQHHIORFNHQ XPV
+DXV ��� $% OLHIHUW HLQ RUWKRGR[HV 9HUJOHLFKVVW�FN� VLHKH 'LD� Å1LFKW YLHO ,QKDOW´ �*-�
Å6FKDFKOLFKH 'LlWNRVW�´ �+=� 'LH 'LlW ZLUG EHHQGHW GXUFK GHQ )DNW� GD� GHU $XWRU GLH
JOHLFKH $XIJDEH EHUHLWV LQ GHU 1U� ������ GHU =HLWVFKULIW Å8UDOVNLM 3UREOHPLVW´ YHU|IIHQW�
OLFKW KDW� 'DV EULQJW LKP HLQH WLHIGXQNHOJHOEH .DUWH XQG GHU $XIJDEH GLH 'LVTXDOLILNDWLRQ
HLQ�

1U� ��� �)� 5LFKWHU�
��'H�� ���'J��� 7H��7I� ��7I���6�J�� .�I��6�J�� �� 3��

7URW] GHU P� (� GHXWOLFK VLFKWEDUHQ 7KHPDWLN IRUPXOLHUWHQ YLHOH /|VHU LKUH .RPPHQWDUH
XP GHQ KHL�HQ %UHL KHUXP� Å(QWIHVVHOQ GHU V' KLOIW QLFKWV� DOVR EOHLEW QXU QRFK� GHP Z.
HLQ )OXFKWIHOG ]X YHUVFKDIIHQ GXUFK 9HUVWHOOHQ GHV /F��´ �0:� Å6FKZDU]H /LQLHQYHUVWHOOXQ�
JHQ QXW]W :HL� ZHLGOLFK DXV�´ �*-� *DQ] SUl]LVH ))� Å=ZHLPDO 9HUVWHOOXQJ GHV V/F� E]JO�
GHU 'HFNXQJ GHV )HOGHV K�� 'LHVHV )HOG LVW LQ GHU $XVJDQJVVWHOOXQJ QRFK GRSSHOW
JHGHFNW� QDFK $XVI�KUXQJ GHU 'URKXQJ MHGRFK QXU QRFK HLQIDFK� ZRGXUFK GLH 9HUVWHO�
OXQJ GHU 'HFNXQJVOLQLH GHV V/F� HLQH 9HUWHLGLJXQJ GDUVWHOOW�´ *HQDX� $OVR LVW GLHV Å6HOEVW�
PDWW�7KHPD $�´� ZLH 03 DOV HLQ]LJHU ]XWUHIIHQG IHVWVWHOOWH� XQG LQ GLHVHU )RUP DOV GLUHNWH

���� $� 6WMRSRWVFKNLQ

586 � 7XOD

VHU�K�� �����

� /|VXQJHQ &�

���� $� 6WMRSRWVFKNLQ

586 � 7XOD

V�� ���������� �����

/lQJVW]�JHU &�

���� $UQROG %HLQH

*HLVHQKHLP

V��� �����

/lQJVW]�JHU� &LUFH &�

________
/ x xkx x\
/x x xPx \
/ x x ¸ x\
/xPö xpx \
/p¹n¸rx x\
/x xK¸ x \
/ x xnõ x\
/x x x ö \
--------

________
/Rx xKx x\
/¹ x x ¸ \
/pxpûpxNx\
/x ¨ x xP\
/ xPx x ¹\
/x xPxnx \
/ x ¹ xBx\
/x x x x \
--------

________
/Rð x x x\
/x x x x \
/ x x x û\
/µ x x x \
/ x x x x\
/x x x x \
/ x x x x\
/x x x x \
--------

1U �� ��G�'" VFKHLWHUW DQ 'I�� ��.G� 'F�� ��.H� 'H�� ��.G� 'G��
1DFK GHU (LQOHLWXQJ ��'K�� ZLUG MHGHU GHU GUHL $QWZRUW]�JH GHV .|QLJV DXI GHU &' PLW
� EHZHUWHW� GRFK EHGHXWHW GLHV HLQHUVHLWV HLQ 0DWW LP QlFKVWHQ =XJ� DQGHUHUVHLWV HLQ HLQ�
IDFK ]X JHZLQQHQGHV (QGVSLHO PLW ]ZHL 'DPHQ JHJHQ HLQH XQG VFKOLH�OLFK HLQHQ �QLFKW VR
HLQIDFK ]X VHKHQGHQ� *HZLQQ PLW 'DPH XQG 6SULQJHU JHJHQ 'DPH� ��� .H� ��G�6�
.G� ��'I�� .H� ��'I�� .H� ��'K�� JHZLQQW� ��'J��" .H� ��'J�� .G� ��6H�
RGHU ��'J�� .I� ��'K�� .J� ��G�'" 'K�� ��'[K� RGHU ��G�7" 'H�� ��.G� 'E��
��.F� 'D�� ��.F� 'D�� ��.G� 'D�� ��.H� 'H��

1U� �� (V VFKHLWHUW ��'D��" .J� ��K�' 'F�� ��.G� 'G�� ��'�G� RGHU ��K�7 'H��
��.I� 'I�� ��.H� 'H�� ��'�H�� 8P GLH 8PZDQGOXQJ GXUFK]XVHW]HQ� YHUVXFKW :HL��
GLH DFKWH 5HLKH DE]XVLFKHUQ� ��'E�� .J� ��'F�� .J� ��'K�� .�K� ��K�'� .J�
��'J�� (LQ .XULRVXP� 'LH 6WHOOXQJ LVW QHEHQO|VLJ GXUFK ��'F� 'J� PLW �� =�JHQ ELV
]XP hEHUJDQJ LQ HLQ JHZRQQHQHV 8QWHUHQGVSLHO� DEHU ZHU VROO GDV VSLHOHQ RGHU JDU YHU�
VWHKHQ N|QQHQ"

0LW 1DOLPRYV =XJDQJ JHODQJ HV� QXQ DXFK )�QIVWHLQHU PLW
PHKU DOV HLQHP %DXHUQ YROOVWlQGLJ ]X EHUHFKQHQ� $XFK
GHU (Q�3DVVDQW�6FKODJ LVW LPSOHPHQWLHUW� 3ULQ]LSLHOO N|QQWH
PLW HLQHU HUZHLWHUWHQ $EELOGXQJVIXQNWLRQ �XQG GDPLW YHU�
EXQGHQ HWZDV PHKU 6SHLFKHUSODW]� DXFK GLH 5RFKDGH NRU�
UHNW HLQEH]RJHQ ZHUGHQ� :DUXP GDV QRFK QLFKW UHDOLVLHUW
ZXUGH� G�UIWH ZRKO GHU JHULQJHQ 3UD[LVUHOHYDQ] YRQ (QG�
VSLHOVWHOOXQJHQ PLW QRFK H[LVWLHUHQGHP 5RFKDGHUHFKW ]X]X�
VFKUHLEHQ VHLQ�
$OVR VLQG DXFK GLH QHXHQ 7DEHOOHQ PLW IROJHQGHP %HLVSLHO
�QRFK� �EHUIRUGHUW�RGHU VDJW PDQ EHVVHU IHKOEDU"

1U� �� :HGHU �������" 7D� ��G� 7D�� ��.F� 7�G�
��.�G� .F� QRFK ��7D�" .F� UHLFKHQ ]XP 6LHJ� VRQGHUQ
��G� .F� ��G�'� .�G� ������� JHZLQQW ��������"
7E���

6RZRKO GLH 3URJUDPPH ]X *HQHULHUXQJ DOV DXFK GLH DXVJHUHFKQHWHQ (UJHEQLVVH VHOEVW
ZXUGHQ LP ,QWHUQHW DXI GHU &UDIW\�+RPHSDJH YHU|IIHQWOLFKW� $OOHUGLQJV VHLHQ (QWKXVLDVWHQ
JHZDUQW� :LH DXV GHQ 1HWQHZV ]X HQWQHKPHQ ZDU� LVW GDV +HUXQWHUODGHQ GHU JUR�HQ
'DWHQPHQJHQ EHVRQGHUV XQWHU LQVWDELOHQ %HGLQJXQJHQ HLQH 3ODJH� $XFK HLQH SUDNWLNDEOH

�� (UQHVW 3RJRVMDQWV
6FKDFKPDW\ Z 6665� ����

� �����

�� :� 3URVNXURZVNL
7KpPHV ��� ����

� �����

�� *OHE 6DFKRGMDNDQ
5HYLVWD GH 6DK� ����

� �����

________
/ x û xqx\
/¹Kx x x \
/ x x x x\
/xQx x x \
/ x x x x\
/x x x x \
/ x x x x\
/x x x x \
--------

________
/ x x x x\
/x xpxKx \
/ x x x Ï\
/x Î x x \
/ x x x x\
/x x x x \
/ x xkx x\
/x x x x \
--------

________
/ x xkx x\
/x x x xp\
/ x x x x\
/x x xKx \
/ x x x x\
/x x x x \
/ x x xQx\
/x x Ï x \
--------

�� $OH[HM 6HOHVQMRY
7LGVNULIW I|U 6FKDFN� ����

� �����

________
/ x x x x\
/x x x x \
/ ð ¹ x x\
/x x x x \
/ x x x x\
/x x x x \
/ å x x x\
/¨ x û x \
--------
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���� /XLJL 9LWDOH

, � 6� 0DULD &DSXD 9HWHUH

K�� �����

&�

���� /HRQLG 0DNDURQH]

,65 � +DLID

�� �����

E�nE� → I� &�

���� ,RQ 0XUDUDVX

52 � %RWRVDQL

�� �����

E�  �� F� V��� G� K�� &�

���� /DGLVODY 6DODL

6/2 � 0DUWLQ

6$7 LQ �YYYY �����

�)OXFKWIHOG LQ � =�JHQ�

���� (ULFK %DUWHO

$XJVEXUJ

K�� ������� �����

*QX�5HLWHU &�

7UDQVPXWLHUHQGH .|QLJH

���� -RUJH 0� .DSURV

5$ � %XHQRV $LUHV

K�� ������� ������

&�

���� /XLJL 9LWDOH

, � 6� 0DULD &DSXD 9HWHUH

K�� &LUFH0DOHILF �����

E� 'XSOH[ &�

F� � $QGHUQDFKVFKDFK

G�  F� �nI�

���� 7� /LQ� 	 +�3� 5HKP

'UHVGHQ�3ILQ]WDO

K�� ���������� �����

/LRQV &�

���� 9ODGLPLU .RVKDNLQ

586 � 0DJDGDQ

V�� �����

/lQJVW]�JHU &�

________
/ x x x x\
/x x x x \
/ x x x x\
/x x x ð \
/ x x x ¸\
/x xNxPx \
/ x x ¹ ö\
/x x x xk\
--------

x x x

x
x

xqx x
x ¹ xkx

x

Ï

Kx x
x x x x

x x º

x

µ

x

x x
x

Ï x

x

________
/ x x x x\
/x x x x \
/ x x x x\
/x x x ºP\
/ x µ xP¹\
/x x µ xK\
/ x xPx ¸\
/x x ¨ xk\
--------

________
/ ö xRx x\
/x x x x \
/ xp¹Kõpö\
/x x xPx \
/ xpxBx ¸\
/xpx xPxk\
/ x x ¹ º\
/x x x x \
--------

________
/ x x x x\
/x ¹ x x \
/ û x ð x\
/x x x x \
/ x x x x\
/x x x x \
/ x x x x\
/x x x x \
--------

n

n

x xBx

x
Î

º

nÏ

Pxk
Qõ x ¹ x
xPxrx x
xpxKx x

x ¹R¸ ¸N
x

x
x

Q
åö x x

x

________
/ x x x x\
/x x x x \
/ x x x x\
/x xkx x \
/ x ¸ x x\
/x x ðbx \
/ xpx x x\
/x x x x \
--------

x x x

x
x

x õNö
x xPðBx

xk

x

x q¸
x x x x

x x x

x

R
x

x

Rx x
x

x x

x

q

________
/ x x x x\
/x x x x \
/ x x x x\
/x x x x \
/ xPx x x\
/ûbx Ï x \
/NxRx ¸ x\
/x xKx x \
--------

1XW]XQJ GHU (UJHEQLVVH GXUFK GHQ 0HQVFKHQ� ZLH HV GLH 7KRPSVRQ�&' HUP|JOLFKWH�
HUVFKHLQW QRFK XQJHNOlUW� ,P 7UHQG VLQG MHGRFK GLH QHXHVWHQ 6SLHOSURJUDPPH� GLH �HLQLJH�
YRQ 1DOLPRYV 7DEHOOHQ LQWHJULHUHQ�

(LQH�VFK|QH�%HVFKHUXQJ����

VDQGWH PLU GLHVHU 7DJH 7RUVWHQ /LQ�� QlPOLFK QHEHQVWH�
KHQGHV $XIJDEHQPRQVWHU� GDV LFK DXI :XQVFK GHV $XWRUV
OHLGHU QLFKW I�U GLH 8UGUXFN�3DUDGH YHUZHQGHQ GDUI�
'LH +DXSWYDULDQWH GHU /|VXQJ ODXWHW ��/F�� .J�
��'J�� .K� ��'H�� .J� ��'H�� .J� ��'J�� .I�
��'G�� .J� ��'G�� .J� ��7H�� .K� ��'G�� .J�
���'G�� .I� ���'G�� .J� ���'J�� .I� ���'K��
.J� ���'K�� .J� ���'I�� .K� ���'I�� .J� ���/I��
.K� ���/J�� .J� ���'I�� .K� ���'K�� .J�
���'K�� .J� ���/K�� .I� ���'J�� .I� ���7I�� .H�
���'I�� .G� ���/I�� .H� ���/J�� .G� ���7G�� .F�
���7F�� .E� ���'G�� .D� ���'F�� .D� ���/G�� .E�
���/H�� .E� ���'F�� .E� ���'G�� .E� ���7F�� .E�
���7F�� .E� ���'G�� .E� ���'G�� .E� ���7E��
.D� ���7E�� .D� ���'G�� .D� ���/G�� .D�

���'F�� .D� ���7D�� .E� ���/F�� .F� ���/H�� .G� ���'F�� .H� ���7H�� .I�
���'G�� .I� ���7H�� .J� ���'G�� .K� ���'G�� 'H� ���'G�� .J� ���7J�� .I�
���7J�� .H� ���'G�� .I� ���7J�� .H� ���'G�� .I� ���/G�� 'H� ���'I�� .H�
���'F�� 'G� ���7J�� .I� ���'F�� .I� ���7J�� .I� ���'E�� .H� ���7H�� .I�
���'I�� .J� ���'I�� .K� ���7H�� .J� ���'K�� .I� ���'K�� .I� ���7I�� .H�
���'I�� .G� ���7G�� .F� ���'G�� .E� ���/D�� .D� ���'E�� .D� ���/E�� .E�
���/J�� .F� ���7F�� .G� ���'F�� .H� ���7H�� .I� ���'H�� .J� ���7J�� .K�
���'I�� .K� ���7J�� .K� ���7J�� .K� ���'J�� .K� ���'K�� '�K��

'LH YROOVWlQGLJH /|VXQJ PLW GLYHUVHQ 9HU]ZHLJXQJHQ �]�%� ��� .I� ��'H�� .J� XQG
ZHLWHU PLW V���� XPID�W FD� �� ',1 $��6HLWHQ XQG NDQQ DXI :XQVFK EHL 7/ RGHU EHL PLU
DQJHIRUGHUW ZHUGHQ �P|JOLFKVW SHU (PDLO�� :HU P|FKWH� NDQQ QDW�UOLFK JHUQ GHQ &RRN
GHV -DKUHV YHUVXFKHQ� QHEHQ 3HQWLXP�3UR]HVVRUHQ VLQG DXFK 3URJUDPPLHUHU QLFKW LPPHU
IHKOHUORV ���

%XFKEHVSUHFKXQJ

(XJHQH $OEHUW VDQGWH PLU GDQNHQVZHUWHUZHLVH HLQ 5H]HQVLRQVH[HPSODU GHV %DQGHV � GHU
,GHDO�0DWH (QF\FORSHGLD� 'LHVHV PRQXPHQWDOH :HUN SUlVHQWLHUW LQ �EHUVLFKWOLFKHU 'DU�
VWHOOXQJ ���� HLQVSlQQLJH +LOIVPDWW�$XIJDEHQ DXV RUWKRGR[HP )LJXUHQPDWHULDO PLW ,GHDO�
PDWWVWHOOXQJHQ� HLQH XQYHU]LFKWEDUH )XQGJUXEH I�U MHGHQ� GHU VLFK PLW GLHVHU 0DWHULH
EHVFKlIWLJHQ P|FKWH� (UKlOWOLFK EHLP $XWRU �(XJHQH $OEHUW� ���� ,QWHUODFKHQ 5G� ���*�
6HDO %HDFK� &$ ����� 8�6�$�� ]XP 3UHLV YRQ � �� �QRUPDOHU 9HUVDQG� E]Z� � �� �/XIWSRVW��

)�U GLHVHQ 3UHLV XQEHVWULWWHQ HLQH lX�HUVW ORKQHQGH $QVFKDIIXQJ�

7RUVWHQ /LQ�
8UGUXFN

V��� �����

________
/ x x x x\
/xbx x x \
/ x x x x\
/x x xKx \
/ x x x x\
/x x x xk\
/ x x x x\
/Î x ¨ xq\
--------
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KDUPRQLH�,QIRUPDOWXUQLHUH
8UGUXFNH

3UHLVULFKWHU ����� V�� +HPPR $[W �)UDVGRUI�� K�� 5ROI :LHKDJHQ �.DLVHUVODXWHUQ��
0lUFKHQ� &KULVWLDQ 3RLVVRQ �)�1DQWHV��
/|VXQJHQ XQG .RPPHQWDUH ELWWH ELV ��� )HEUXDU ���� DQ PLFK�

,Q GHU 6FKQDSV]DKODXIJDEH ��� EHVWHKW GDV 6SLHO]LHO GDULQ� HLQ QDFK GHP (UILQGHU
EHQDQQWHV 6$ODL�PD7W ]X HUUHLFKHQ� 'LHV KHL�W JDQ] VLPSHO JHVDJW� GHP JHJQHULVFKHQ
.|QLJ HLQH =XJP|JOLFKNHLW ]X YHUVFKDIIHQ� 'LH 3DUWHL LVW GDQQ 0DWW� ZHQQ HLQ =XJ GHV
HLJHQHQ .|QLJV QLFKW PHKU YHUKLQGHUW ZHUGHQ NDQQ� 'HU =XJ ��/J� LQ ��� LVW EHLVSLHOV�
ZHLVH QLFKW HUODXEW� GD GHU ZHL�H .|QLJ GDEHL HLQ )OXFKWIHOG EHNRPPW �TXDVL HLQ 6HOEVW�
VFKDFK�� :HLWHUH $XVI�KUXQJHQ GD]X VLQG LQ GHU 3UREOHPNLVWH ���� 6� ��� ]X ILQGHQ�

'HU *QX�5HLWHU LQ ��� LVW HLQ ��������5HLWHU� 7UDQVPXWLHUHQGH .|QLJH ]LHKHQ LP
6FKDFK QXU ZLH GHU VFKDFKELHWHQGH 6WHLQ� &LUFH 0DOHILF� *HVFKODJHQH )LJXUHQ ZHUGHQ
DXI GHP ]X LKUHP 8UVSUXQJVIHOG NRUUHVSRQGLHUHQGHP JHJQHULVFKHQ )HOG ZLHGHUJHERUHQ�
%HL ��.�I� LQ ��� HUVFKHLQW GHU Z/ GHP]XIROJH DXI F��

���� +HOPXW =DMLF

$ � :LHQ

V�� ������

E�pI� → G� &�

F�qK� → D�

���� 9LNWRU 6\]RQHQNR

8.5 � .U\Y\L 5LK

V�� �����

&�

���� 9� *HOWRQRJNR 	

$� 6HOLYDQRY

5XVVODQG

V�� �������

&�

���� +HOPXW =DMLF

$ � :LHQ

V��Y �����

&�

���� )UDQN 0�OOHU

6DPHUEHUJ

V��� �����

���� 6WHSKHQ 5RWKZHOO

+HQVWHGW�8O]EXUJ

V��� �����

________
/ º x x Ï\
/x x x ¨ \
/ ¹ x ¹ x\
/x x x xb\
/ ¸n¹ xrµ\
/¸PÎ x xK\
/ ¸ x x x\
/õkx x x \
--------

________
/ ¨qx x x\
/ûP¸ x x \
/B¸Kx x x\
/xRº x x \
/ xpxnx x\
/x xrx x \
/ õnx x x\
/åNx xbx \
--------

________
/ å x xNx\
/åPx x x \
/ xp¸Px ¨\
/õ ¹ ð xn\
/ xPx µ x\
/xPx º Ï \
/ ¹bx ¹ x\
/ûrx x x \
--------

________
/ x x x x\
/x x x x \
/b¨Q¸ x x\
/¹N¸px x \
/kxKx µ x\
/x x x x \
/ x x µ x\
/º x Ï x \
--------

________
/ x x xbx\
/x x xqx \
/ x xrx x\
/x xRx x \
/ xKx x x\
/xrx x x \
/kx x x x\
/x x x x \
--------

________
/qx x x x\
/ºrx x x \
/ x x x x\
/x x x ¹Q\
/ x x µnx\
/x ¸ x x \
/ xpx x ¸\
/¨ x û xK\
--------

���� $FKLP 6FK|QHEHUJ

(LQEHFN

K�� ������� �����

&�

���� $� 6WMRSRWVFKNLQ

586 � 7XOD

K�� ������

E� D� D� &�

���� .ODXV )XQN

'UHVGHQ

K�� ���������� �����

&�

���� -iQRV &ViN

+ � %HNHVFVDED

K�� ���������� ������

&�

���� -� .XSSHU

&+ � =�ULFK

K�� ���������� �����

&�

���� 6YHQ 7URPPOHU

5HKHIHOG

K�� ���������� �����

&�

���� -� -� /RLV 	

-� 0� .DSURV

5$ � %XHQRV $LUHV

K�� ���������� ������

E�BD� → F� &�

���� $� 6WMRSRWVFKNLQ

586 � 7XOD

K�� �����

&�

���� *DEULHO 1HGHLDQX

52 � 6ODWLQD

K�� �����

&�

________
/ x x x x\
/û x x x \
/ x xKÎ x\
/x xRµnõP\
/ x x ¸ x\
/x x x åb\
/ x xrxPx\
/x x x x \
--------

________
/ x x ö x\
/xpx x x \
/ ð ¸PxPx\
/x x x x \
/bx x xRå\
/x x xP¸ \
/ x º xPx\
/x û xBxQ\
--------

________
/ x x x x\
/x x xPx \
/ x x ¹ x\
/x x x x \
/Kxpx x ¸\
/x ¹Px ¸ \
/ x µPxpx\
/x x ûrx \
--------

________
/bx x x x\
/õRxPx x \
/kx ¸ ¸ x\
/x xpðPx \
/BµPxNx x\
/x ¸ ¹Nx \
/ xpå x x\
/x xrxQx \
--------

________
/ x xNxnx\
/x x x xk\
/ x x x x\
/x x x ð \
/ x ¹ Î x\
/x x x x \
/ x x x x\
/x x x x \
--------

________
/ x xBõ x\
/ö xPx x \
/Rð x x å\
/¸ µ x x \
/Px x x x\
/x x x x \
/ x x û x\
/x x x x \
--------

________
/Bx x xrx\
/x x ð x \
/Px x x x\
/xPxPx Î \
/ xPx x x\
/x ¹ x ¸P\
/ x x x ¸\
/x x x xk\
--------

________
/ x x x x\
/x x x x \
/ x xPð µ\
/x ¸ x x \
/kx x x x\
/x x x x \
/ xPxPx x\
/x x x x \
--------

________
/ x x x x\
/xkx x x \
/ xnx x x\
/x x x x \
/Bx x x x\
/x x x x \
/ ¹ x x x\
/x x xKx \
--------
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KDUPRQLH�,QIRUPDOWXUQLHUH
8UGUXFNH

3UHLVULFKWHU ����� V�� +HPPR $[W �)UDVGRUI�� K�� 5ROI :LHKDJHQ �.DLVHUVODXWHUQ��
0lUFKHQ� &KULVWLDQ 3RLVVRQ �)�1DQWHV��
/|VXQJHQ XQG .RPPHQWDUH ELWWH ELV ��� )HEUXDU ���� DQ PLFK�

,Q GHU 6FKQDSV]DKODXIJDEH ��� EHVWHKW GDV 6SLHO]LHO GDULQ� HLQ QDFK GHP (UILQGHU
EHQDQQWHV 6$ODL�PD7W ]X HUUHLFKHQ� 'LHV KHL�W JDQ] VLPSHO JHVDJW� GHP JHJQHULVFKHQ
.|QLJ HLQH =XJP|JOLFKNHLW ]X YHUVFKDIIHQ� 'LH 3DUWHL LVW GDQQ 0DWW� ZHQQ HLQ =XJ GHV
HLJHQHQ .|QLJV QLFKW PHKU YHUKLQGHUW ZHUGHQ NDQQ� 'HU =XJ ��/J� LQ ��� LVW EHLVSLHOV�
ZHLVH QLFKW HUODXEW� GD GHU ZHL�H .|QLJ GDEHL HLQ )OXFKWIHOG EHNRPPW �TXDVL HLQ 6HOEVW�
VFKDFK�� :HLWHUH $XVI�KUXQJHQ GD]X VLQG LQ GHU 3UREOHPNLVWH ���� 6� ��� ]X ILQGHQ�

'HU *QX�5HLWHU LQ ��� LVW HLQ ��������5HLWHU� 7UDQVPXWLHUHQGH .|QLJH ]LHKHQ LP
6FKDFK QXU ZLH GHU VFKDFKELHWHQGH 6WHLQ� &LUFH 0DOHILF� *HVFKODJHQH )LJXUHQ ZHUGHQ
DXI GHP ]X LKUHP 8UVSUXQJVIHOG NRUUHVSRQGLHUHQGHP JHJQHULVFKHQ )HOG ZLHGHUJHERUHQ�
%HL ��.�I� LQ ��� HUVFKHLQW GHU Z/ GHP]XIROJH DXI F��

���� +HOPXW =DMLF

$ � :LHQ

V�� ������

E�pI� → G� &�

F�qK� → D�

���� 9LNWRU 6\]RQHQNR

8.5 � .U\Y\L 5LK

V�� �����

&�

���� 9� *HOWRQRJNR 	

$� 6HOLYDQRY

5XVVODQG

V�� �������

&�

���� +HOPXW =DMLF

$ � :LHQ

V��Y �����

&�

���� )UDQN 0�OOHU

6DPHUEHUJ

V��� �����

���� 6WHSKHQ 5RWKZHOO

+HQVWHGW�8O]EXUJ

V��� �����

________
/ º x x Ï\
/x x x ¨ \
/ ¹ x ¹ x\
/x x x xb\
/ ¸n¹ xrµ\
/¸PÎ x xK\
/ ¸ x x x\
/õkx x x \
--------

________
/ ¨qx x x\
/ûP¸ x x \
/B¸Kx x x\
/xRº x x \
/ xpxnx x\
/x xrx x \
/ õnx x x\
/åNx xbx \
--------

________
/ å x xNx\
/åPx x x \
/ xp¸Px ¨\
/õ ¹ ð xn\
/ xPx µ x\
/xPx º Ï \
/ ¹bx ¹ x\
/ûrx x x \
--------

________
/ x x x x\
/x x x x \
/b¨Q¸ x x\
/¹N¸px x \
/kxKx µ x\
/x x x x \
/ x x µ x\
/º x Ï x \
--------

________
/ x x xbx\
/x x xqx \
/ x xrx x\
/x xRx x \
/ xKx x x\
/xrx x x \
/kx x x x\
/x x x x \
--------

________
/qx x x x\
/ºrx x x \
/ x x x x\
/x x x ¹Q\
/ x x µnx\
/x ¸ x x \
/ xpx x ¸\
/¨ x û xK\
--------

���� $FKLP 6FK|QHEHUJ

(LQEHFN

K�� ������� �����

&�

���� $� 6WMRSRWVFKNLQ

586 � 7XOD

K�� ������

E� D� D� &�

���� .ODXV )XQN

'UHVGHQ

K�� ���������� �����

&�

���� -iQRV &ViN

+ � %HNHVFVDED

K�� ���������� ������

&�

���� -� .XSSHU

&+ � =�ULFK

K�� ���������� �����

&�

���� 6YHQ 7URPPOHU

5HKHIHOG

K�� ���������� �����

&�

���� -� -� /RLV 	

-� 0� .DSURV

5$ � %XHQRV $LUHV

K�� ���������� ������

E�BD� → F� &�

���� $� 6WMRSRWVFKNLQ

586 � 7XOD

K�� �����

&�

���� *DEULHO 1HGHLDQX

52 � 6ODWLQD

K�� �����

&�

________
/ x x x x\
/û x x x \
/ x xKÎ x\
/x xRµnõP\
/ x x ¸ x\
/x x x åb\
/ x xrxPx\
/x x x x \
--------

________
/ x x ö x\
/xpx x x \
/ ð ¸PxPx\
/x x x x \
/bx x xRå\
/x x xP¸ \
/ x º xPx\
/x û xBxQ\
--------

________
/ x x x x\
/x x xPx \
/ x x ¹ x\
/x x x x \
/Kxpx x ¸\
/x ¹Px ¸ \
/ x µPxpx\
/x x ûrx \
--------

________
/bx x x x\
/õRxPx x \
/kx ¸ ¸ x\
/x xpðPx \
/BµPxNx x\
/x ¸ ¹Nx \
/ xpå x x\
/x xrxQx \
--------

________
/ x xNxnx\
/x x x xk\
/ x x x x\
/x x x ð \
/ x ¹ Î x\
/x x x x \
/ x x x x\
/x x x x \
--------

________
/ x xBõ x\
/ö xPx x \
/Rð x x å\
/¸ µ x x \
/Px x x x\
/x x x x \
/ x x û x\
/x x x x \
--------

________
/Bx x xrx\
/x x ð x \
/Px x x x\
/xPxPx Î \
/ xPx x x\
/x ¹ x ¸P\
/ x x x ¸\
/x x x xk\
--------

________
/ x x x x\
/x x x x \
/ x xPð µ\
/x ¸ x x \
/kx x x x\
/x x x x \
/ xPxPx x\
/x x x x \
--------

________
/ x x x x\
/xkx x x \
/ xnx x x\
/x x x x \
/Bx x x x\
/x x x x \
/ ¹ x x x\
/x x xKx \
--------
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���� /XLJL 9LWDOH

, � 6� 0DULD &DSXD 9HWHUH

K�� �����

&�

���� /HRQLG 0DNDURQH]

,65 � +DLID

�� �����

E�nE� → I� &�

���� ,RQ 0XUDUDVX

52 � %RWRVDQL

�� �����

E�  �� F� V��� G� K�� &�

���� /DGLVODY 6DODL

6/2 � 0DUWLQ

6$7 LQ �YYYY �����

�)OXFKWIHOG LQ � =�JHQ�

���� (ULFK %DUWHO

$XJVEXUJ

K�� ������� �����

*QX�5HLWHU &�

7UDQVPXWLHUHQGH .|QLJH

���� -RUJH 0� .DSURV

5$ � %XHQRV $LUHV

K�� ������� ������

&�

���� /XLJL 9LWDOH

, � 6� 0DULD &DSXD 9HWHUH

K�� &LUFH0DOHILF �����

E� 'XSOH[ &�

F� � $QGHUQDFKVFKDFK

G�  F� �nI�

���� 7� /LQ� 	 +�3� 5HKP

'UHVGHQ�3ILQ]WDO

K�� ���������� �����

/LRQV &�

���� 9ODGLPLU .RVKDNLQ

586 � 0DJDGDQ

V�� �����

/lQJVW]�JHU &�

________
/ x x x x\
/x x x x \
/ x x x x\
/x x x ð \
/ x x x ¸\
/x xNxPx \
/ x x ¹ ö\
/x x x xk\
--------

x x x

x
x

xqx x
x ¹ xkx

x

Ï

Kx x
x x x x

x x º

x

µ

x

x x
x

Ï x

x

________
/ x x x x\
/x x x x \
/ x x x x\
/x x x ºP\
/ x µ xP¹\
/x x µ xK\
/ x xPx ¸\
/x x ¨ xk\
--------

________
/ ö xRx x\
/x x x x \
/ xp¹Kõpö\
/x x xPx \
/ xpxBx ¸\
/xpx xPxk\
/ x x ¹ º\
/x x x x \
--------

________
/ x x x x\
/x ¹ x x \
/ û x ð x\
/x x x x \
/ x x x x\
/x x x x \
/ x x x x\
/x x x x \
--------

n

n

x xBx

x
Î

º

nÏ

Pxk
Qõ x ¹ x
xPxrx x
xpxKx x

x ¹R¸ ¸N
x

x
x

Q
åö x x

x

________
/ x x x x\
/x x x x \
/ x x x x\
/x xkx x \
/ x ¸ x x\
/x x ðbx \
/ xpx x x\
/x x x x \
--------

x x x

x
x

x õNö
x xPðBx

xk

x

x q¸
x x x x

x x x

x

R
x

x

Rx x
x

x x

x

q

________
/ x x x x\
/x x x x \
/ x x x x\
/x x x x \
/ xPx x x\
/ûbx Ï x \
/NxRx ¸ x\
/x xKx x \
--------

1XW]XQJ GHU (UJHEQLVVH GXUFK GHQ 0HQVFKHQ� ZLH HV GLH 7KRPSVRQ�&' HUP|JOLFKWH�
HUVFKHLQW QRFK XQJHNOlUW� ,P 7UHQG VLQG MHGRFK GLH QHXHVWHQ 6SLHOSURJUDPPH� GLH �HLQLJH�
YRQ 1DOLPRYV 7DEHOOHQ LQWHJULHUHQ�

(LQH�VFK|QH�%HVFKHUXQJ����

VDQGWH PLU GLHVHU 7DJH 7RUVWHQ /LQ�� QlPOLFK QHEHQVWH�
KHQGHV $XIJDEHQPRQVWHU� GDV LFK DXI :XQVFK GHV $XWRUV
OHLGHU QLFKW I�U GLH 8UGUXFN�3DUDGH YHUZHQGHQ GDUI�
'LH +DXSWYDULDQWH GHU /|VXQJ ODXWHW ��/F�� .J�
��'J�� .K� ��'H�� .J� ��'H�� .J� ��'J�� .I�
��'G�� .J� ��'G�� .J� ��7H�� .K� ��'G�� .J�
���'G�� .I� ���'G�� .J� ���'J�� .I� ���'K��
.J� ���'K�� .J� ���'I�� .K� ���'I�� .J� ���/I��
.K� ���/J�� .J� ���'I�� .K� ���'K�� .J�
���'K�� .J� ���/K�� .I� ���'J�� .I� ���7I�� .H�
���'I�� .G� ���/I�� .H� ���/J�� .G� ���7G�� .F�
���7F�� .E� ���'G�� .D� ���'F�� .D� ���/G�� .E�
���/H�� .E� ���'F�� .E� ���'G�� .E� ���7F�� .E�
���7F�� .E� ���'G�� .E� ���'G�� .E� ���7E��
.D� ���7E�� .D� ���'G�� .D� ���/G�� .D�

���'F�� .D� ���7D�� .E� ���/F�� .F� ���/H�� .G� ���'F�� .H� ���7H�� .I�
���'G�� .I� ���7H�� .J� ���'G�� .K� ���'G�� 'H� ���'G�� .J� ���7J�� .I�
���7J�� .H� ���'G�� .I� ���7J�� .H� ���'G�� .I� ���/G�� 'H� ���'I�� .H�
���'F�� 'G� ���7J�� .I� ���'F�� .I� ���7J�� .I� ���'E�� .H� ���7H�� .I�
���'I�� .J� ���'I�� .K� ���7H�� .J� ���'K�� .I� ���'K�� .I� ���7I�� .H�
���'I�� .G� ���7G�� .F� ���'G�� .E� ���/D�� .D� ���'E�� .D� ���/E�� .E�
���/J�� .F� ���7F�� .G� ���'F�� .H� ���7H�� .I� ���'H�� .J� ���7J�� .K�
���'I�� .K� ���7J�� .K� ���7J�� .K� ���'J�� .K� ���'K�� '�K��

'LH YROOVWlQGLJH /|VXQJ PLW GLYHUVHQ 9HU]ZHLJXQJHQ �]�%� ��� .I� ��'H�� .J� XQG
ZHLWHU PLW V���� XPID�W FD� �� ',1 $��6HLWHQ XQG NDQQ DXI :XQVFK EHL 7/ RGHU EHL PLU
DQJHIRUGHUW ZHUGHQ �P|JOLFKVW SHU (PDLO�� :HU P|FKWH� NDQQ QDW�UOLFK JHUQ GHQ &RRN
GHV -DKUHV YHUVXFKHQ� QHEHQ 3HQWLXP�3UR]HVVRUHQ VLQG DXFK 3URJUDPPLHUHU QLFKW LPPHU
IHKOHUORV ���

%XFKEHVSUHFKXQJ

(XJHQH $OEHUW VDQGWH PLU GDQNHQVZHUWHUZHLVH HLQ 5H]HQVLRQVH[HPSODU GHV %DQGHV � GHU
,GHDO�0DWH (QF\FORSHGLD� 'LHVHV PRQXPHQWDOH :HUN SUlVHQWLHUW LQ �EHUVLFKWOLFKHU 'DU�
VWHOOXQJ ���� HLQVSlQQLJH +LOIVPDWW�$XIJDEHQ DXV RUWKRGR[HP )LJXUHQPDWHULDO PLW ,GHDO�
PDWWVWHOOXQJHQ� HLQH XQYHU]LFKWEDUH )XQGJUXEH I�U MHGHQ� GHU VLFK PLW GLHVHU 0DWHULH
EHVFKlIWLJHQ P|FKWH� (UKlOWOLFK EHLP $XWRU �(XJHQH $OEHUW� ���� ,QWHUODFKHQ 5G� ���*�
6HDO %HDFK� &$ ����� 8�6�$�� ]XP 3UHLV YRQ � �� �QRUPDOHU 9HUVDQG� E]Z� � �� �/XIWSRVW��

)�U GLHVHQ 3UHLV XQEHVWULWWHQ HLQH lX�HUVW ORKQHQGH $QVFKDIIXQJ�

7RUVWHQ /LQ�
8UGUXFN

V��� �����

________
/ x x x x\
/xbx x x \
/ x x x x\
/x x xKx \
/ x x x x\
/x x x xk\
/ x x x x\
/Î x ¨ xq\
--------
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)�U�GLH�8UODXEV]HLW�JHUDGH�UHFKW
/|VXQJVEHVSUHFKXQJHQ ]X K���

'DV )D]LW GLHVPDO YRUDE� Å(V ZDUHQ GLHVPDO GRFK HLQLJH UHFKW NOHLQH XQG HLQIDFKH 3UR�
EOHPH GDEHL� $EHU I�U GLH 8UODXEV]HLW JHUDGH UHFKW�´

'DV GDFKWHQ VLFK QHEHQ :ROIJDQJ :LOO �::� DXFK (ULFK %DUWHO ��HE��� $UQROG %HLQH
�$%�� )UDQN )LHGOHU �))�� .ODXV )XQN �.)�� *XQWHU -RUGDQ �*-�� 7DGHXV] /HKPDQQ �7/��
0LFKDHO 3IDQQNXFKH �03�� 0DUWLQ :DOWHU �0:�� +HOPXW =DMLF �+=�� GLH LQ JHZRKQWHU
:HLVH DQ GHQ /|VXQJVEHVSUHFKXQJHQ ]X KDUPRQLH �� PLWZLUNWHQ�

1U� ��� �*� .XNLQ�
��7D�" Ea ��'J�� .K��
��/D�� == '�E��Ea ��'J�� '�J�� �� 3��

Å2SIHUDXVZDKO DXI D��´ �03� Å(LQ OHLFKWJHZLFKWLJHU (LQVWLHJ LQ GLH VRPPHUOLFKH
8UGUXFN�3DUDGH�´ �))� /DQJ LVW HV KHU� KLHU IOLHJHQ JHUDGH GLH HUVWHQ 6FKQHHIORFNHQ XPV
+DXV ��� $% OLHIHUW HLQ RUWKRGR[HV 9HUJOHLFKVVW�FN� VLHKH 'LD� Å1LFKW YLHO ,QKDOW´ �*-�
Å6FKDFKOLFKH 'LlWNRVW�´ �+=� 'LH 'LlW ZLUG EHHQGHW GXUFK GHQ )DNW� GD� GHU $XWRU GLH
JOHLFKH $XIJDEH EHUHLWV LQ GHU 1U� ������ GHU =HLWVFKULIW Å8UDOVNLM 3UREOHPLVW´ YHU|IIHQW�
OLFKW KDW� 'DV EULQJW LKP HLQH WLHIGXQNHOJHOEH .DUWH XQG GHU $XIJDEH GLH 'LVTXDOLILNDWLRQ
HLQ�

1U� ��� �)� 5LFKWHU�
��'H�� ���'J��� 7H��7I� ��7I���6�J�� .�I��6�J�� �� 3��

7URW] GHU P� (� GHXWOLFK VLFKWEDUHQ 7KHPDWLN IRUPXOLHUWHQ YLHOH /|VHU LKUH .RPPHQWDUH
XP GHQ KHL�HQ %UHL KHUXP� Å(QWIHVVHOQ GHU V' KLOIW QLFKWV� DOVR EOHLEW QXU QRFK� GHP Z.
HLQ )OXFKWIHOG ]X YHUVFKDIIHQ GXUFK 9HUVWHOOHQ GHV /F��´ �0:� Å6FKZDU]H /LQLHQYHUVWHOOXQ�
JHQ QXW]W :HL� ZHLGOLFK DXV�´ �*-� *DQ] SUl]LVH ))� Å=ZHLPDO 9HUVWHOOXQJ GHV V/F� E]JO�
GHU 'HFNXQJ GHV )HOGHV K�� 'LHVHV )HOG LVW LQ GHU $XVJDQJVVWHOOXQJ QRFK GRSSHOW
JHGHFNW� QDFK $XVI�KUXQJ GHU 'URKXQJ MHGRFK QXU QRFK HLQIDFK� ZRGXUFK GLH 9HUVWHO�
OXQJ GHU 'HFNXQJVOLQLH GHV V/F� HLQH 9HUWHLGLJXQJ GDUVWHOOW�´ *HQDX� $OVR LVW GLHV Å6HOEVW�
PDWW�7KHPD $�´� ZLH 03 DOV HLQ]LJHU ]XWUHIIHQG IHVWVWHOOWH� XQG LQ GLHVHU )RUP DOV GLUHNWH

���� $� 6WMRSRWVFKNLQ

586 � 7XOD

VHU�K�� �����

� /|VXQJHQ &�

���� $� 6WMRSRWVFKNLQ

586 � 7XOD

V�� ���������� �����

/lQJVW]�JHU &�

���� $UQROG %HLQH

*HLVHQKHLP

V��� �����

/lQJVW]�JHU� &LUFH &�

________
/ x xkx x\
/x x xPx \
/ x x ¸ x\
/xPö xpx \
/p¹n¸rx x\
/x xK¸ x \
/ x xnõ x\
/x x x ö \
--------

________
/Rx xKx x\
/¹ x x ¸ \
/pxpûpxNx\
/x ¨ x xP\
/ xPx x ¹\
/x xPxnx \
/ x ¹ xBx\
/x x x x \
--------

________
/Rð x x x\
/x x x x \
/ x x x û\
/µ x x x \
/ x x x x\
/x x x x \
/ x x x x\
/x x x x \
--------

1U �� ��G�'" VFKHLWHUW DQ 'I�� ��.G� 'F�� ��.H� 'H�� ��.G� 'G��
1DFK GHU (LQOHLWXQJ ��'K�� ZLUG MHGHU GHU GUHL $QWZRUW]�JH GHV .|QLJV DXI GHU &' PLW
� EHZHUWHW� GRFK EHGHXWHW GLHV HLQHUVHLWV HLQ 0DWW LP QlFKVWHQ =XJ� DQGHUHUVHLWV HLQ HLQ�
IDFK ]X JHZLQQHQGHV (QGVSLHO PLW ]ZHL 'DPHQ JHJHQ HLQH XQG VFKOLH�OLFK HLQHQ �QLFKW VR
HLQIDFK ]X VHKHQGHQ� *HZLQQ PLW 'DPH XQG 6SULQJHU JHJHQ 'DPH� ��� .H� ��G�6�
.G� ��'I�� .H� ��'I�� .H� ��'K�� JHZLQQW� ��'J��" .H� ��'J�� .G� ��6H�
RGHU ��'J�� .I� ��'K�� .J� ��G�'" 'K�� ��'[K� RGHU ��G�7" 'H�� ��.G� 'E��
��.F� 'D�� ��.F� 'D�� ��.G� 'D�� ��.H� 'H��

1U� �� (V VFKHLWHUW ��'D��" .J� ��K�' 'F�� ��.G� 'G�� ��'�G� RGHU ��K�7 'H��
��.I� 'I�� ��.H� 'H�� ��'�H�� 8P GLH 8PZDQGOXQJ GXUFK]XVHW]HQ� YHUVXFKW :HL��
GLH DFKWH 5HLKH DE]XVLFKHUQ� ��'E�� .J� ��'F�� .J� ��'K�� .�K� ��K�'� .J�
��'J�� (LQ .XULRVXP� 'LH 6WHOOXQJ LVW QHEHQO|VLJ GXUFK ��'F� 'J� PLW �� =�JHQ ELV
]XP hEHUJDQJ LQ HLQ JHZRQQHQHV 8QWHUHQGVSLHO� DEHU ZHU VROO GDV VSLHOHQ RGHU JDU YHU�
VWHKHQ N|QQHQ"

0LW 1DOLPRYV =XJDQJ JHODQJ HV� QXQ DXFK )�QIVWHLQHU PLW
PHKU DOV HLQHP %DXHUQ YROOVWlQGLJ ]X EHUHFKQHQ� $XFK
GHU (Q�3DVVDQW�6FKODJ LVW LPSOHPHQWLHUW� 3ULQ]LSLHOO N|QQWH
PLW HLQHU HUZHLWHUWHQ $EELOGXQJVIXQNWLRQ �XQG GDPLW YHU�
EXQGHQ HWZDV PHKU 6SHLFKHUSODW]� DXFK GLH 5RFKDGH NRU�
UHNW HLQEH]RJHQ ZHUGHQ� :DUXP GDV QRFK QLFKW UHDOLVLHUW
ZXUGH� G�UIWH ZRKO GHU JHULQJHQ 3UD[LVUHOHYDQ] YRQ (QG�
VSLHOVWHOOXQJHQ PLW QRFK H[LVWLHUHQGHP 5RFKDGHUHFKW ]X]X�
VFKUHLEHQ VHLQ�
$OVR VLQG DXFK GLH QHXHQ 7DEHOOHQ PLW IROJHQGHP %HLVSLHO
�QRFK� �EHUIRUGHUW�RGHU VDJW PDQ EHVVHU IHKOEDU"

1U� �� :HGHU �������" 7D� ��G� 7D�� ��.F� 7�G�
��.�G� .F� QRFK ��7D�" .F� UHLFKHQ ]XP 6LHJ� VRQGHUQ
��G� .F� ��G�'� .�G� ������� JHZLQQW ��������"
7E���

6RZRKO GLH 3URJUDPPH ]X *HQHULHUXQJ DOV DXFK GLH DXVJHUHFKQHWHQ (UJHEQLVVH VHOEVW
ZXUGHQ LP ,QWHUQHW DXI GHU &UDIW\�+RPHSDJH YHU|IIHQWOLFKW� $OOHUGLQJV VHLHQ (QWKXVLDVWHQ
JHZDUQW� :LH DXV GHQ 1HWQHZV ]X HQWQHKPHQ ZDU� LVW GDV +HUXQWHUODGHQ GHU JUR�HQ
'DWHQPHQJHQ EHVRQGHUV XQWHU LQVWDELOHQ %HGLQJXQJHQ HLQH 3ODJH� $XFK HLQH SUDNWLNDEOH

�� (UQHVW 3RJRVMDQWV
6FKDFKPDW\ Z 6665� ����

� �����

�� :� 3URVNXURZVNL
7KpPHV ��� ����

� �����

�� *OHE 6DFKRGMDNDQ
5HYLVWD GH 6DK� ����

� �����

________
/ x û xqx\
/¹Kx x x \
/ x x x x\
/xQx x x \
/ x x x x\
/x x x x \
/ x x x x\
/x x x x \
--------

________
/ x x x x\
/x xpxKx \
/ x x x Ï\
/x Î x x \
/ x x x x\
/x x x x \
/ x xkx x\
/x x x x \
--------

________
/ x xkx x\
/x x x xp\
/ x x x x\
/x x xKx \
/ x x x x\
/x x x x \
/ x x xQx\
/x x Ï x \
--------

�� $OH[HM 6HOHVQMRY
7LGVNULIW I|U 6FKDFN� ����

� �����

________
/ x x x x\
/x x x x \
/ ð ¹ x x\
/x x x x \
/ x x x x\
/x x x x \
/ å x x x\
/¨ x û x \
--------
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hEHUWUDJXQJ HLQHV 7KHPDV GHU ZHL�HQ /LQLHQNRPELQDWLRQHQ DXI GDV 6HOEVWPDWW QDFK
PHLQHQ 5HFKHUFKHQ HLQH �EHZX�WH� (UVWGDUVWHOOXQJ�

1U� ��� �.� )XQN�

D� ��6�G�� .�G� ��'G�� .F� ��7D� D�E��
E� ��6G�� .�G� ��6I� .F� ��6E� D�E�� �� 3��
'HU $XWRU EHVFKUHLEW GLH ,GHH VR� ÅD� :HFKVHO GHU %ORFNILJXU DXI D�� E� :HFKVHO GHU

6FKODJILJXU DXI F��´ 0: VR� Å,Q D� ]LHKW GHU 7XUP DXI GDV 'DPHQIHOG� LQ E� IROJW HLQ Z6
GHP DQGHUHQ�´ )) VR� Å'LH /|VXQJ GHU )UDJH ·:LH EHNRPPW PDQ GLH 'HFNXQJ GHV )HO�
GHV E� ZHJ"· I�KUW LQ D� ]XP )XQNWLRQVZHFKVHO GHU 6FKZHUILJXUHQ� LQ E� ]XP )XQNWLRQV�
ZHFKVHO GHU /HLFKWILJXUHQ�´ 03 NQDSS� Å$OWHUQDWLYH 2SIHU �6� 7��´ �03� 8QWHUVFKLHGOLFKH
6LFKWHQ DXI HLQH K�EVFKH $XIJDEH� Å'DV YRQ :HLVV YHUODVVHQH )HOG ZLUG GXUFK HLQH QHXH
)LJXU EHVHW]W� 'HU XQJHGHFNWH 7XUP LQ E� JHIlOOW PLU DOOHUGLQJV QLFKW�´ �*-� 1XQ� HU ZLUG MD
GHVZHJHQ DXFK JOHLFK JHRSIHUW �HLQ VRJHQDQQWHV ·SDVVLYHV 2SIHU· LQ GHU 7HUPLQRORJLH��

1U� ��� �8� $XKDJHQ 	 0� =XFNHU�

��� F� ��'F� F� ��.E� F�� ��.D� F� ��6�D� 7�D��
��6H� F� ��'G�� .E� ��'F�� .E� ��6F� F� ��.E�� F�� ��.D� F� ��6�D� 7�D�� �� 3��
Å7HPSRPDQ|YHU ]ZHFNV 5HDOLVLHUXQJ GHV 6DW]VSLHOV ² V\PSDWKLVFKH .OHLQNXQVW�´ �))�

Å+LHU VLQG DOOH 6WHLQH LQ %HZHJXQJ� VHOEVW GHU V%D�� GHQQ HU EHZHJW VLFK YRP %UHWW�´ �$%�
'DV ZDUHQ OHLGHU DXFK VFKRQ DOOH .RPPHQWDUH ]X GLHVHU .R�3URGXNWLRQ �QLFKW &R����
HWZDV JHVSUlFKLJHU ZDUHQ $XWRUHQ XQG /|VHUVFKDIW EHL GHU

1U� ��� �GLWR�

��6D� .G� ��7H� H� ��6E��� H� ��/D� F� ��6D� F�� ��.D� .�F� ��6E� F�E�� �� 3��
'LH YROOVWlQGLJH :LGPXQJ ODXWHW Å'U� .ODXV )XQN ]XP ��� *HEXUWVWDJ JHZLGPHW´

&R�$XWRU 0=� Å'LH $XIJDEH ]HLJW HLQ ÅI´� ��� 7URW] GHU %XFKVWDEHQIRUP G�UIWH GLH $XIJDEH
DOOHUKDQG ,QKDOW ELHWHQ� VR LQVEHVRQGHUH GDV 7HPSRPDQ|YHU ��6E�� QHEVW GHU 5�FNNHKU
��6D�� (V VLQG NHLQH ]XVlW]OLFKHQ 6WHLQH YHUZHQGHW ZRUGHQ� XP GLH %XFKVWDEHQIRUP ]X
HUUHLFKHQ�´ Å(UVW LP OHW]WHQ =XJ ZLUG GHXWOLFK� ZDUXP GLH 6FKO�VVHOILJXU DXI NHLQ DQGHUHV
)HOG ]LHKHQ GDUI� (LQ YHUVWHFNWHU XQG VXEWLO EHJU�QGHWHU /|VXQJVDEODXI�´ �$%� Å6FK|QHV
6SULQJHUSHQGHO�´ �0:� Å)XULRVHV 2SIHUILQDOH�´ �))� Å(V GDXHUWH XQHQGOLFK ODQJ� ELV LFK
HQGOLFK GHQ JHQLDOHQ 7HPSR]XJ ��6E�� IDQG�´ �03� %OHLEW QXU QRFK HLQH )UDJH RIIHQ�
:DQQ I�KUW GLH 'HXWVFKH %DKQ HQGOLFK GHUDUW JHQLDOH 7HPSR]�JH HLQ"

]X ����

3DXO 0RUSK\

4XHOOH"

�� �����

��7D�� /a�E�D� ��7�D��E��

]X ����

-DQ .XEHFND

,05 ZDQQ"� 1U� ����

K�� 'XSOH[ �����

��.H� 7E� ��.H� 7H��

��/D� /G� ��/E� 7F��

________
/Kõkx x x\
/¸Px x x \
/ ¹ x x x\
/x x x x \
/ x x x x\
/x x x x \
/ x x x x\
/¨ x x x \
--------

________
/ x x x x\
/x xbx x \
/ x x x x\
/x x xRx \
/ ¨kx õ x\
/x x ð x \
/ x x x x\
/x x x x \
--------

VW�FN� (V OHEH GLH .ODVVLN� :LFKWLJHU G�UIWH LQGHVVHQ VHLQ� GD� PLW GHP 1DFKWUHLWHU HLQ
Å/DQJVFKULWWOHU GHU GULWWHQ 'LPHQVLRQ´ JHVFKDIIHQ ZRUGHQ ZDU� 'HU 'UHLIDFKVFKQLWWSXQNW
KDW GDPLW JOHLFKVDP HLQH K|KHUH 4XDOLWlW JHZRQQHQ� DXI MHGHQ )DOO HLQHQ PlUFKHQKDIWHQ
&KDUDNWHU� :LH PDQ GDPLW ]�%� HLQHQ =\NOXV GHU �� XQG �� =�JH LQVWDOOLHUHQ NDQQ� VROO XQV
5HKPV 'UHL]�JHU ]HLJHQ� 8QG VR LVW GLH *HVFKLFKWH UHLI� Å0HLQ 6RKQ� HV LVW HLQ 1HEHOVWUHLI�´

$XV�GHU�6WXGLHQNLVWH
9RQ 5DLQHU 6WDXGWH� &KHPQLW]

$OOH GUHL -DKUH YHUHLQW Å$GYDQFHV LQ &RPSXWHU &KHVV´ GLH ,QWHUHVVHQWHQ GHV &RPSXWHU�
VFKDFKV� 9RP ��� ELV ��������� IDQG GLH QHXQWH 9HUDQVWDOWXQJ GLHVHU 7DJXQJ ]HLWJOHLFK
PLW GHU &RPSXWHUVFKDFKZHOWPHLVWHUVFKDIW LQ 3DGHUERUQ VWDWW�
'LH I�U PLFK LQWHUHVVDQWHVWH 1HXLJNHLW HQWKLHOW HLQ 9RUWUDJ YRQ (UQVW +HLQ] ]XU *HQH�

ULHUXQJ QHXHU (QGVSLHOGDWHQEDVHQ GXUFK 1DOLPRY� ,P 9HUJOHLFK ]X GHQ YRQ .HQ 7KRPS�
VRQ YRU -DKUHQ EHUHFKQHWHQ XQG VSlWHU DXI &' YHUWULHEHQHQ 'DWHQEDVHQ XQG ]X GHQ YRQ
6WHYHQ (GZDUGV LP ,QWHUQHW EHUHLWJHVWHOOWHQ 7DEOHEDVHV NRQQWHQ HLQLJH EHPHUNHQVZHUWH
)RUWVFKULWWH HU]LHOW ZHUGHQ�
)�U &RPSXWHUVFKDFKSURJUDPPH HUZLHV VLFK GLH YRQ 7KRPSVRQ HQWZLFNHOWH 6SHLFKH�

UXQJ GHU 6WHOOXQJHQ DOV ZHQLJ KLOIUHLFK� =XP HLQHQ ZXUGHQ OHGLJOLFK 6WHOOXQJHQ PLW HLQHU
�GLH JHJHQ HLQHQ 9HUOXVW VSLHOHQGH� 6HLWH DP =XJH JHVSHLFKHUW� ,P 6SLHOEDXP HUIRUGHUW
GDV �I�U GLH GHQ *HZLQQ DQVWUHEHQGH 6HLWH� VWlQGLJ HLQH 6XFKH YRQ HLQHP +DOE]XJ� ZDV
]X YHUPHLGEDUHQ *HVFKZLQGLJNHLWVYHUOXVWHQ I�KUW� $QGHUHUVHLWV EHGLQJW GLH YRQ 7KRPS�
VRQ YHUZHQGHWH )RUP GHU 'DWHQNRPSUHVVLRQ �+XIIPDQQ�&RGH� VHKU XQJOHLFKPl�LJH
=XJULIIV]HLWHQ� ZDV HLQH $EVFKlW]XQJ GHU 5HFKHQ]HLW XQP|JOLFK PDFKW XQG VSLHOHQGH 3UR�
JUDPPH EHKLQGHUW�
:LH VFKQHOO PDQ 7KRPSVRQV &' IDOVFK LQWHUSUHWLHUHQ NDQQ� ]HLJWH -RKQ 1XQQ XQIUHL�

ZLOOLJ LQ VHLQHP %XFK Å6HFUHWV RI 5RRN (QGLQJV´� ZHOFKHV HU PLW +LOIH GLHVHU &' ]XVDP�
PHQVWHOOWH� 'LDJUDPP � DXI 6HLWH �� ]HLJW GLHVH 3RVLWLRQ �Z.H��'K��%G�� V.I��'F�� PLW
 � DOV 8QWHUWLWHO� ZDV KHL�HQ VROO� 5HPLV� JOHLFKJ�OWLJ� ZHU DP =XJH LVW�
'HU NOHLQH� KLHU IDWDOH 8QWHUVFKLHG ]XU NRUUHNWHQ ,QWHUSUHWDWLRQ EHVWHKW GDULQ� GD� GLH

PDWHULHOO VWlUNHUH 6HLWH �KLHU DOVR :HL�� QLFKW JHZLQQHQ NDQQ� HLQH $XVVDJH ÅXEHU LKUH
9HUOXVWP|JOLFKNHLWHQ MHGRFK ZHJHQ GHU HLQVHLWLJHQ 6SHLFKHUXQJ QLFKW JHWURIIHQ ZLUG�
:LH EHUHLWV (GZDUG� VSHLFKHUW 1DOLPRY 3RVLWLRQHQ MHZHLOV PLW :HL� XQG PLW 6FKZDU]

DP =XJH� 6HLQ 9HUGLHQVW LVW HV� HLQH JHHLJQHWH $EELOGXQJVIXQNWLRQ YRQ GHU 0HQJH GHU
OHJDOHQ 3RVLWLRQHQ DXI GHP %UHWW LQ GHQ ,QGH[UDXP GHU 7DEHOOH JHIXQGHQ ]X KDEHQ� GLH
VRZRKO HLQH NRPSDNWH 6SHLFKHUXQJ DOV DXFK HLQHQ UHODWLY VFKQHOOHQ =XJULII EHL GHU
$EIUDJH HUODXEW� 'LHVHU $EELOGXQJ OLHJHQ YHUVFKLHGHQH ,GHHQ ]XJUXQGH� (LQH GDYRQ LVW�
LP 7DEHOOHQLQGH[ P|JOLFKVW ZHQLJ LOOHJDOH 3RVLWLRQHQ ]X YHUZDOWHQ �]� %� N|QQHQ ]ZHL
.|QLJH QLFKW QHEHQHLQDQGHU VWHKHQ��
,P 8QWHUVFKLHG ]X 7KRPSVRQV 'DWHQEDVHQ� EHL GHQHQ HLQ hEHUJDQJ LQ HLQ JHZRQQH�

QHV 8QWHUHQGVSLHO �]� %� GXUFK 6FKODJ RGHU HLQHQ %DXHUQ]XJ� GHP 0DWW LQ GHU %HZHUWXQJ
JOHLFKJHVWHOOW LVW� ZLUG EHL GHQ 7DEOHEDVHV QXU GDV 0DWW DOV =LHO GHILQLHUW� -HGH JHZRQQHQH
6WHOOXQJ LQ GHQ 7DEOHEDVHV LVW DOVR HLQ �QLFKW XQEHGLQJW HLQGHXWLJHV� Å0DWW LQ Q =�JHQ´�

1U� �� ��D�'� .�D� XQG QDFK hEHUJDQJ LQ HLQ JHZRQQHQHV 9LHU�)LJXUHQ�(QGVSLHO
]HLJW QXQ DXFK GLH &' GHQ $EVWDQG ]XP 0DWW ��.F�� .D� ��'D�� 'D� ��'I�� .D�

��'I�� 'F� ��'�F�� .D� ��'E� PDWW�
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��G�6� ���G�� QHEVW ��7�I�� .�I���
��� 7�D��/�D� ��/F��/E�� a ��'H�� .�H��

:HGHU 'UHVGQHU 7KHPDWLN QRFK %HXJXQJ� DEHU LPPHUKLQ ]ZHL ORJLVFKH 3UREHVSLHOH�
,Q GHU /|VXQJ ZLUG MHZHLOV HLQ VFKZDU]HU 9HUWHLGLJHU ZHJJHOHQNW XQG GHU ]ZHLWH GXUFK
HLQHQ =XJ GHV ZHL�HQ /lXIHUV YHUVWHOOW� VR GD� GLH ZHL�H 'DPH GLH VFKZDU]H .|QLJVEDW�
WHULH LQ *DQJ VHW]HQ NDQQ� /REHQVZHUW LVW GLH 5HDOLVLHUXQJ GHU ,GHH PLW VWLOOHQ =�JHQ� DEHU
GHU $XIZDQG LQ HLQHU JHUDGH QRFK OHJDOHQ 6WHOOXQJ LVW JHZDOWLJ XQG QDFK GHP ]ZHLWHQ
ZHL�HQ =XJ SDVVLHUW QLFKWV PHKU�

(LQVSU�FKH JHJHQ GHQ (QWVFKHLG N|QQHQ LQ GHU �EOLFKHQ 'UHLPRQDWVIULVW YRUJHEUDFKW ZHU�
GHQ�

7ULQZLOOHUVKDJHQ� 1RYHPEHU ����

1DFKWUHLWHU�1RWL]HQ
&KHVV�$ORQJ ���� YRQ )ULW] +RIIPDQQ� :HL�HQIHOV

0�VVWH PDQ YRQ HLQHP�
GHU GXUFK GLH 1DFKW UHLWHW�
HLQHQ DQVFKDXOLFKHQ %H�
JULII OLHIHUQ� N|QQWH PDQ
*RHWKHV YRP Å(UON|QLJ´
JHSODJWHQ .LQGVYDWHU
RGHU 6WRUPV Å6FKLPPHO�
UHLWHU´ EHP�KHQ� :LH MH�
GRFK GLH 0lUFKHQVFKDFK�
ILJXU GHV 1DFKWUHLWHUV ]X
LKUHP URPDQWLVFKHQ 1D�
PHQ JHNRPPHQ LVW� ZHL�
LFK QLFKW� DEHU LFK KDOWH
DXFK GD]X HLQ OLWHUDULVFKHV
9RUELOG I�U P|JOLFK� 1DFK
'LFNLQV· $XVVDJHQ HU�
VFKLHQ 'DZVRQ·V (UVWOLQJ
PLW GHU )LJXU ���� LQ HL�
QHP 3UREOHP I�U Å'LH
6FKZDOEH´� XQG ���� YHU�
|IIHQWOLFKWH GHU 8UKHEHU LP Å&KHVV $PDWHXU´ HLQHQ 9LHUVWHLQHU �.F�� 1E� � .D�� %D�� ����
GHU LQ ]ZHL =�JHQ LQNOXVLYH 0DWWZLUNXQJ GLH GUHL P|JOLFKHQ 'LVWDQ]HQ GHU 1DFKWUHLWHU�=XJ�
ZHLVH YRUI�KUW� (LQ 7DXVHQGVDVVD ² GLHVHU 1DFKWUHLWHU� 'HU %XUVFKH ZLUG LQ GHU 1RWDWLRQ
GHXWVFK ZLH HQJOLVFK PLW 1 DEJHN�U]W� $EHU GLH DPHULNDQLVFKH 6FKDFKOLWHUDWXU PHLQW PLW 1
YLHOIDFK GHQ 6SULQJHU �.�QLJKW�� ZHLO PDQ GLH HQJOLVFKH 'RSSOXQJ .W I�U .QLJKW �. DOOHLQ EH�
GHXWHW MD .LQJ� YHUPHLGHQ P|FKWH� �%DUQHV GDJHJHQ KDW PLQGHVWHQV HLQPDO VHLQHP 3XEOL�
NXP GDV .�U]HO 6 ]XJHPXWHW� ÅGHULYHG IURP WKH *HUPDQ 6SULQJHU´� 1DW�UOLFK LVW GLH *DQJ�
DUW GHV :HLWVSULQJHUV 1 YRUUDQJLJ YRQ ,QWHUHVVH� =XP DFKWIHOGULJHQ 6SULQJHUUDG DGGLHUHQ
VLFK HUVWDXQOLFKHUZHLVH QXU PD[LPDO YLHU =LHOIHOGHU� ZHQQ PDQ GHQ 1DFKWUHLWHU LQ J�QVWLJ�
VWHU 3RVLWLRQ VHLQ 3IDXHQUDG VFKODJHQ Ol�W� $OOH ]Z|OI P|JOLFKHQ =�JH DOV $E]�JH DXV HLQHU
%DWWHULH DXI]XI�KUHQ� ZLH LQ +DUWRQJV =ZHL]�JHU JHVFKHKHQ� LVW DOOHUGLQJV VFKRQ HLQ .XQVW�

�� -DQ +DUWRQJ
&KHVV $PDWHXU ����

6SH]� (UZlKQXQJ

�� �������

��'H��

�� +DQV�3HWHU 5HKP
3UREOHHPEODG ����

�� 3UHLV

�� ������

��'E��

��� 7I� ��'�G�� 6�G� ��1�J��

��� 1I� ��7�I�� J�I� ��'�G��

��� /I� ��1�J�� 7�J� ��7�I��

������ 3NW� LP $OEXP ��������

û x xqö
x xp¸

x
bx ¨ ¨ x
x x

µ x

Bx x xPx
x x x ¸
P¸p

x

xpõ
åQx ðnxN

x x

N

x

n

x
x x xRõ
BÏ ¸Px

µ

¹ x

x x

x å xPx
x xPðN¹
x µ xNx

x xkxrx

1U� ��� �:� .RVFKHOHQNR 	 *� .XNLQ�
��7E� /H� ��/F� 7D��
��/F� 7F� ��/E� /G�� �� 3��

'HU XQWHUVFKODJHQH .R�$XWRU LVW VRPLW RUGQXQJVJHPl� QDFKJHWUDJHQ� *HPLVFKWHV
/|VHUHFKR� Å0LQLDWXU RKQH 1DFKWZlFKWHU� GDEHL HLQ 7HPSR]XJ XQG )XQNWLRQVZHFKVHO
YRQ V�Z 7�/ �%ORFN ¥ 0DWWQHW]�� hEHUUDVFKHQGHU )XQG�´ �03� Å*XWH 0DWHULDOQXW]XQJ�
DQVRQVWHQ ZHQLJ ,QKDOW�´ �))� Å(LQIDFKHU 0DWWELOGHUEDX� YRQ V�Z =XVDPPHQVSLHO NHLQH
6SXU� DEHU HLQH 'XSOH[DXIJDEH LQ )RUP HLQHV DULVWRNUDWLVFKHQ 6HFKVVWHLQHUV OlXIW HLQHP
DXFK QLFKW DOOH 7DJH �EHU GHQ :HJ�´ �$%� *- PHOGHW HLQHQ 9RUOlXIHU DQ� Å'HUJOHLFKHQ
KDW -� .XEHFND ��� EHUHLWV PLW �[ ,GHDOPDWW XQG HLQHP 6XSHU�(FKR GDUJHVWHOOW �V� 'LD�� 'U�
.ODXV )XQN KDWWH ]X 'XSOH[�$XIJDEHQ PLW JOHLFKHP 0DWHULDO VRJDU LQ GHU ,05 HLQH $UWL�
NHOVHULH� 6FKDGH XP GLH -XELOlXPVQXPPHU�´ 1XQ� ZLU JHEHQ XQV QRFK QLFKW JDQ]
JHVFKODJHQ� Å2EJOHLFK GLHVHV 0DWHULDO PLW �EHU �� YRUOLHJHQGHQ 'XSOH[�)DVVXQJHQ
]LHPOLFK HUVFK|SIW LVW� EULQJW GHU /�7HPSR]XJ QRFK HLQH QHXH 1XDQFH�´ �.)� *HQDX GHV�
ZHJHQ ZXUGH GDV 6W�FN �EHUKDXSW YHU|IIHQWOLFKW�

0: IDQG QRFK HWZDV :LFKWLJHV DXI GHU +DEHQVHLWH� Å*. YHUZ|KQW XQV PLW 6W�FNHQ�
GLH LQ HLQHU KDOEHQ 0LQXWH YRP %ODWW ]X O|VHQ VLQG�´ $OVR GRFK LUJHQGZLH HLQH Z�UGLJH
-XELOlXPVQXPPHU� RGHU" $EHU DXFK KLHU EOHLEW HLQH )UDJH RIIHQ� :DV LVW HLQ
·6XSHU�(FKR· �JUDXVLJ EXQWH ,OOXVWULHUWHQWLWHO GUlQJHQ VLFK PLU DXI ����"

1U� ��� �$� 6FK|QHEHUJ�
D� ��7I� 7�J�� ��.�J� 7J��
E� ��6J� 6�K� ��.�K� 6I�� �� 3��

Å(LQ -XZHO� (LQ NOHLQHV :XQGHU� ZLH WURW] HLQVFKQHLGHQGHU 0DWHULDOlQGHUXQJ GLH 6WUD�
WHJLH HUKDOWHQ EOHLEW� 9ROOHQGHWH +DUPRQLH�´ �.)� Å2SIHU XQG +LQHLQ]LHKXQJ GHV V. ]XP
0DWWIHOG�´ �7/� Å,GHDO� E]Z� 0XVWHUPDWW� /|VXQJVDQDORJLH XQG RULJLQHOOH =ZLOOLQJVELOGXQJ�
HLQ JXWHV 6W�FN�´ �*-� Å'LH QLFKW DOOWlJOLFKH $UW GHU =ZLOOLQJVELOGXQJ XQG GDV VHKU KDUPR�
QLVFKH 6SLHO KLQWHUODVVHQ HLQHQ JXWHQ (LQGUXFN�´ �$%� 9LHO /RE I�U GLHVHV 6W�FN DOVR�

1U� ��� �+� %|WWJHU�
��7�H� /�H� ��.�H� 'F��
��/�H� 7�H� ��.�H� 'F�� �� 3��

/G� XQG 7H� VW|UHQ� GHVKDOE ÅYHUKLOIW 6FKZDU] LKQHQ ]X HLQHP 2SIHUIHOG�´ �03� Å+LQ�
HLQ]LHKXQJVRSIHU HUVW QDFK 6FKZlU]XQJ GHV MHZHLOLJHQ 2SIHUIHOGHV�´ �))� Å'UHLIDFKHU
6FKODJ DXI GHPVHOEHQ )HOG� GDPLW GLH 'DPH DXI GHP $XVJDQJVIHOG GHU 6FKO�VVHOILJXU
PDWWVHW]HQ NDQQ ² DXVJH]HLFKQHW�´ �$%� Å*UR�HV )UHVVHQ DXI H� E]Z� H�´ �0:� Å+LQWHU�
Ol�W HLQHQ JXWHQ (LQGUXFN�´ �*-� += DOV 6SH]LDOLVW� Å$QWL]LHOHOHPHQW %ORFN� ZREHL Z/G�
XQG Z7H� )XQNWLRQVZHFKVHO ]ZLVFKHQ DNWLYHQ 2SIHUQ XQG 'HFNXQJHQ ]HLJHQ� 1lKHUHV
]XP 7KHPD VLHKH /|VXQJVEHVSUHFKXQJ ]XU 1U� ���� 6� ���� 'LH 'DUVWHOOXQJ LVW UHFKW JXW
ELV DXI GHQ 8PVWDQG� GD� GDV 6FKODJHQ HLQHU Z)LJXU LQ GHU (LQOHLWXQJ QLFKW %HVWDQGWHLO
GHV 7KHPDV LVW XQG GDKHU P|JOLFKVW YHUPLHGHQ ZHUGHQ VROOWH�´ ,FK XQWHUVWHOOH +% HLQPDO�
GD� GLH 6FKOlJH GHU %DXHUQ LQ VHLQHU $XIJDEH WKHPDWLVFK JHZROOW VLQG �:HJODVVHQ LVW
ZRKO DXFK WHFKQLVFK QLFKW JDQ] HLQIDFK��

1U� ��� �.� )XQN 	 (� 0DVDQHN�
��E� /I� ��/E� 6�E��
��I� /�E� ��'H� 6�H�� �� 3��

Å,P �� =XJ KDEHQ VFKZDU]H '�/ ���� =XJP|JOLFKNHLWHQ� DEHU QXU GLH 2SIHU]�JH I�K�
UHQ ]XU (FKR�0XVWHUPDWW�/|VXQJ�´ �.)� Å6FKZDU] |IIQHW HLQH /LQLH� XP DXI GHP 0DWWIHOG
RSIHUQ ]X N|QQHQ�´ �*-� Å$XIJDEHQ� LQ GHQHQ VFKZDU]H 'HFNXQJVVWHLQH DXI GDV 0DWWIHOG
]LHKHQ P�VVHQ� VLQG VWHWV UHL]YROO XQG QLFKW JDQ] OHLFKW ]X NRQVWUXLHUHQ�´ �+=� 'LH QLFKW
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JDQ] EHIULHGLJHQGH 8PVHW]XQJ GHV 7KHPDV UHJWH $% ]X HLQHP OlQJHUHQ .RPPHQWDU XQG
HLJHQHQ 9HUVXFKHQ DQ� Å/LQLHQ|IIQXQJ GXUFK HLQHQ V% PLW %OLFN DXI GHQ Z/� Z/lXIHU]XJ LQ
GLH HQWJHJHQJHVHW]WH 5LFKWXQJ GHV VSlWHUHQ 6SULQJHUPDWWV� VFKZDU]HV 2SIHU LQ (UPDQJH�
OXQJ HLQHV IHKOHQGHQ 5�FN]XJVIHOGHV XQG 0XVWHUPDWWV� (LQ DPELWLRQLHUWHV 7KHPD� GHVVHQ
8PVHW]XQJ RIIHQVLFKWOLFK DQ NRQVWUXNWLYH *UHQ]HQ JHVWR�HQ LVW� 'HU 6FKO�VVHO YRQ /|VXQJ
,, LVW QLFKW ]ZHFNUHLQ� GD HU QLFKW QXU GLH /LQLH I�U GLH V' |IIQHW� VRQGHUQ DXFK GLH 'HFNXQJ
GHV 0DWWIHOGHV DXIJLEW� $XFK GHU 8PZDQGOXQJVOlXIHU DXI D� LVW NHLQH =LHUGH� %HLP 9HU�
VXFK� GLHVHQ DXV]XVFKDOWHQ� KDEH LFK HLQH 9HUVLRQ JHIXQGHQ �V� 'LD ��� GLH GDU�EHUKLQDXV
DXFK QRFK GHQ XQWlWLJHQ 7J� HLQVSDUW� 'HQ %DXHUQ DXI E� KDEH LFK XPJHIlUEW� GDPLW
ZHQLJVWHQV GLH ZHL�H 6WHOOXQJ DULVWRNUDWLVFK LVW� DEHU GDUDXI NRPPW HV LQ GHU XQYHUlQGHUW
EOHLEHQGHQ /|VXQJ QLFKW DQ� 'LH =ZHFNUHLQKHLW GHV 6FKO�VVHOV LQ GHU �� /|VXQJ Ol�W VLFK
ZRKO QLFKW HUUHLFKHQ� =XPLQGHVW LVW HV PLU EHLP ]ZHLWHQ $QODXI JHOXQJHQ� HLQH 9HUVLRQ
RKQH 0DWWIHOGDXIJDEH ]X HUUHLFKHQ� DEHU JDQ] EHIULHGLJHQG LVW GHU 6FKO�VVHO LPPHU QRFK
QLFKW� GHQQ HU UlXPW GDV )HOG I�U GLH V' XQG |IIQHW JOHLFK]HLWLJ GLH /LQLH I�U GHQ Z/� 'LH
/|VXQJHQ ZLUNHQ DEHU HWZDV KDUPRQLVFKHU� ZHLO GHU Z/ MHW]W NHLQHQ UHLQHQ 7HPSR]XJ
PHKU DXVI�KUW� 0|JOLFKHUZHLVH NDP HV GHQ $XWRUHQ GDUDXI EHVRQGHUV DQ� =XP JXWHQ
6FKOX� LVW PLU QRFK HLQH VSDUVDPHUH 9HUVLRQ �V� 'LD �� HLQJHIDOOHQ�´ $XFK )) VDQGHW HLQH
HLJHQH %HDUEHLWXQJ GHV 6W�FNV PLW Å$EVSHFNXQJ ]XP 0HUHGLWK´� LQ GHU DEHU GLH =XJP|J�
OLFKNHLWHQ GHU V7KHPDVWHLQH HUKHEOLFK UHGX]LHUW VLQG�

:DV PHLQHQ GLH $XWRUHQ ]X GHP UHLFKKDOWLJHQ $QJHERW"

1U� ��� �*� %DNFVL 	 /� =ROWiQ�
D� ��7I� 6�F� ��.H� 6F��� ��� 6F� ��.F� /G� ��G� 6FH��
E� ��6G� 6�G� ��.F� 6E��� ��� 6F� ��.H� /H� ��/G� 6FG�� �� 3��

Å:HFKVHO XQG .RQWUD�:HFKVHO´ �$XWRUHQ� Å9LHU YHUVFKLHGHQH /HLFKWILJXUHQ�0XVWHU�
PDWWV PLW 6\PPHWULHHOHPHQWHQ�´ �))� 03 IDQG HV Å:LW]LJ� 'HU 3ODW]ZHFKVHO GHU =ZLOOXQJV�
ELOGXQJ ZLUG GXUFK GLH /|VXQJ YRQ E� ]XU�FNJHQRPPHQ E]Z� YRQ D� DQWL]LSLHUW�´
Å3ODW]WDXVFK GHU EHLGHQ ZHL�HQ )LJXUHQ DQDORJ ]XU =ZLOOLQJVELOGXQJ ² KHUYRUUDJHQG�´
�$%� GHU HLQ 9HUJOHLFKVVW�FN DXV GHU 6FKZDOEH ]LWLHUWH�� )�U *- ZDU GLHV Å0RGHUQ� DEHU
HWZDV JHN�QVWHOW ZLUNHQG�´ 0RGHUQH .XQVW VR]XVDJHQ ���

1U� ��� �+� %HUQOHLWQHU�
��7J� .H� ��.J� /J� ��.K� .I� ��7J� K�J��
��7J� K�J� ��.J� .I� ��K� /G� ��.K� /I�� �� 3��

'LHVHV 6W�FN ]HLJW� GD� PDQ GDV YRQ += HUIXQGHQH +HOVLQNL�0DQ|YHU �.XU]GHILQLWLRQ�
'HU VFKZDU]H .|QLJ EHWULWW HLQ )HOG� GDV LQ GHU $XVJDQJVVWHOOXQJ YRQ HLQHP VFKZDU]HQ
%DXHUQ EHVHW]W LVW� GHU VHLQHUVHLWV YRQ HLQHP ZHL�HQ %DXHUQ JHVWRSSW ZLUG�� VHKU HOHJDQW
XQG VSDUVDP GDUVWHOOHQ NDQQ� +LHU LQ 0LQLDWXUIRUP PLW VFKZDU]HP 7XUPRSIHU HLQPDO LP
HUVWHQ XQG HLQPDO LP OHW]WHQ =XJ� Å+HOVLQNL�7KHPD LQ 0LQLDWXUIRUP PLW ,GHDOPDWWV� +=
ZLUG EHJHLVWHUW VHLQ�´ �$%� %HL $XIJDEHQ YRQ +% NDQQ PDQ VLFKHU VHLQ� GD� += GLHVH
EHUHLWV NHQQW� Å*HIlOOLJHU 6HFKVVWHLQHU� 6FKZDU]HU 7HPSR]XJ LQ HLQHU /|VXQJ� )XQNWLRQV�
ZHFKVHO YRQ ZHL�HU /�%� =XJSDDU 7J� K�J�� HLQPDO LP �� =XJ� HLQPDO LP OHW]WHQ� ,GHDO�
PDWWV�´ �03� )�U .) ]ZDU ÅHLQ XQJOHLFKHV ,GHDOPDWW�3DDU´� DEHU ZRKO GRFK ÅHLQH VHKU
JHIlOOLJH ,GHDOPDWW�0LQLDWXU�´ �))�

1U� ��� �5� $UQROG�
D� ��/E� 7H� ��7F� /G� ��7F� /�E� ��/G� 7�G��� ��/H� 7F� ��7H� I�H� ��7H� /H� ��E� 7F��
E� ��/F� 7E� ��7F� /G� ��7F� /�E� ��/H� 7G�� �� 3��

ÅD� (FKR�0DWW� 6SLHJHOXQJ DQ GHU 'LDJRQDOHQ D��K�� E� (FKR�6SLHO� :HL� NRSLHUW GDV
6SLHO YRQ 6FKZDU]� ZREHL GLH 5ROOHQ YRQ 7 XQG / YHUWDXVFKW VLQG�´ �$XWRU� Å5lWVHOYROOH
0LQLDWXU XQWHUVFKLHGOLFKHU VWUDWHJLVFKHU (OHPHQWH� 6FKDGH� GD� VLFK WHLOZHLVH GLH =�JH

�� (KUHQGH (UZlKQXQJ� 'UDJR %LåFDQ �&52�
��'E�" ���'�G�� 7�G��� 7H�� ��7K� 7H��
��7K�� ���7�K�� /�K��� 7K� ��'E�� 'H� ��'�G�� 'H�� ���� F� ��'�G�� 6H���
��� 7G� ��'E� 7H� ��7�K�� /�K��

'LHVHV 6W�FN PLW YROO]�JLJ DQJHOHJWHP 6SLHO ]HLJW LQ GHU K�EVFKHQ 9DULDQWH QDFK ���
7K� HLQHQ 3DOLW]VFK�'UHVGQHU PLW (LQVFKDOWXQJ GHU VFKZDU]HQ 'DPH DOV (UVDW]YHUWHLGLJHU�
QDFK ��� 7G� ZLUG GLH LP 3UREHVSLHO JXWH 9HUWHLGLJXQJ ]X HLQHU PLQGHUZHUWLJHQ GHJUD�
GLHUW� VR GD� GLH 'URKXQJ WURW]GHP GXUFKVFKOlJW� 'DV LVW GLH LQWHUHVVDQWHVWH 7KHPHQUHD�
OLVLHUXQJ �EHUKDXSW� GLH DEHU GXUFK HLQH 9LHO]DKO YRQ 1HEHQYDULDQWHQ ���� 7J�� ��� 7H��
PLW JOHLFKZHUWLJHP 6SLHO YHUZlVVHUW ZLUG� /HLGHU VLQG OHW]WHUH EHL GHP JHZlKOWHQ 6FKHPD
ZRKO QLFKW ]X YHUPHLGHQ�

�� /RE� +HOPXW =DMLF �$�
��'G�" ���'J�� /I��� 7I�" ��'D��� DEHU ��� J�K��
��'I�" ���'I�� /�I��� J� ��'G� XVZ�� DEHU ��� 7I��
��'H�� ���'K�� /�K��� J� ��'G� 7I� ��'D�� /E��� ��� 7I� ��'K�� 7I� ��'�I��
���'I�" 6I���

6DXEHUH 'DUVWHOOXQJ HLQHU %HXJXQJ PLW $XVZDKOVFKO�VVHO LQ 6FKZDOEHQIRUP� 'LH
0DQ|YHU GHU ZHL�HQ 'DPH HULQQHUQ DEHU VWDUN DQ GLH 7LWHODXIJDEH GHV 3UHLVULFKWHUV LQ
KDUPRQLH ��� 'H]� ���� �/|V�� ��'F�" ���'F��� 'E���� ��'H�" ���'�H��� 6F� ��'F���
DEHU ��� /I��� ��'K�� ���'�I��� /I� ��'H� 6F� ��'F�� ��� 7F� ��'E�� 7F� ��'G����

�� /RE� 0LFKDHO %DUWK
��'F��" 7F� ��6�H�� /�H��
��'�H�� /G� ��6�H�� 7�H��
��7D�� ���/E�� .G� ��6I�� 6�I���
��� /�D� ��'F�� 7F� ��6�H�� 6�H��
��� 7�D� ��'�H�� /G� ��6�H�� 6�H��

'RSSHOWH %HXJXQJ �QDW�UOLFK QLFKW � [ +DPEXUJHU� ZLH GHU $XWRU PHLQW�� 6DXEHU NRQ�
VWUXLHUW� DEHU QLFKWV 1HXHV JHJHQ�EHU DQDORJHQ RUWKRGR[HQ 7KHPHQGDUVWHOOXQJHQ�

�� /RE� /XGRYLW /DFQì �6/2�
��/F�" ���'H�� .�H��� 7G��
��/E�" ���'H�� .�H��� /G��

�� /RE
0LFKDHO %DUWK
��� KDUPRQLH�77 ����

V�� ������

�� /RE
/XGRYLW /DFQì
��� KDUPRQLH�77 ����

V�� �������

)� 5LFKWHU
KDUPRQLH ����� �� /RE

V�� ������

________
/ õbº x x\
/x x xnx \
/r¸KxPxPx\
/å x ¸ xB\
/px xn¸Nx\
/xqx xk¸ \
/ x xNxpx\
/x x x x \
--------

________
/ Ï x x x\
/xpxp¸RxN\
/Rx xpxBx\
/¨ xpxK¹P\
/Põpº ¸ ¹\
/x ¸kxrx \
/ xnxbx µ\
/ÎNx x x \
--------

________
/ º µ x x\
/Ï x x x \
/Px x ¸ x\
/xPxKxPxP\
/ ¹ ¸ xBx\
/xPxk¸ x \
/Qå xpx x\
/x xNx x \
--------
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����KDUPRQLH�77�²�/RJLVFKH�6HOEVWPDWWGUHL]�JHU
3UHLVEHULFKW YRQ )UDQN 5LFKWHU� 7ULQZLOOHUVKDJHQ

KDUPRQLH�7KHPDWXUQLHUH ]HLFKQHWHQ VLFK LQ M�QJVWHU 9HUJDQJHQKHLW GXUFK VFKZLHULJ ]X UHD�
OLVLHUHQGH 7KHPDWLN XQG GDUDXV UHVXOWLHUHQGHU JHULQJHU %HWHLOLJXQJ DXV� /HLGHU PDFKWH
DXFK GLHVHV NOHLQH -XELOlXPVWXUQLHU GDEHL NHLQH $XVQDKPH� VRZRKO GHU TXDQWLWDWLYH (UWUDJ
PLW OHGLJOLFK I�QI NRUUHNWHQ (LQVHQGXQJHQ DOV DXFK GHU TXDOLWDWLYH *HKDOW GHU WHLOQHKPHQ�
GHQ 6W�FNH GlPSIWHQ PHLQH �DQVFKHLQHQG ]X KRKHQ� (UZDUWXQJHQ GRFK ]LHPOLFK� )DOOV DEHU
GLHVHV 7XUQLHU HLQLJH .RPSRQLVWHQ ZHQLJVWHQV ]XU %HVFKlIWLJXQJ PLW GLHVHU QRFK ZHLWJH�
KHQG XQHUIRUVFKWHQ 0DWHULH DQJHUHJW KDEHQ VROOWH� GDQQ N|QQHQ ZLU ]XPLQGHVW HLQHQ SRVL�
WLYHQ (IIHNW DXI GHU +DEHQVHLWH YHUEXFKHQ�

0HLQ EHVRQGHUHU 'DQN JLOW GHP 7XUQLHUOHLWHU *�QWHU *OD�� GHU VHLQ $PW WURW] HLQHU
(UNUDQNXQJ KHUYRUUDJHQG DXV�EWH� VR ZHLW HV P|JOLFK ZDU�

'HU (QWVFKHLG EHUHLWHWH PLU PLW $XVQDKPH GHV 6SLW]HQSODW]HV HLQLJHV .RSI]HUEUHFKHQ�
OHW]WHQ (QGHV HQWVFKLHG LFK PLFK� DOOH IRUPDO XQG WKHPDWLVFK NRUUHNWHQ 6W�FNH LQ GHQ
3UHLVEHULFKW DXI]XQHKPHQ XQG GDEHL YRUUDQJLJ GLH 1XW]XQJ VHOEVWPDWW�VSH]LILVFKHU (OH�
PHQWH ]X KRQRULHUHQ� (LQ SUHLVZ�UGLJHV 6W�FN ZDU OHLGHU QLFKW XQWHU GHQ (LQVHQGXQJHQ ]X
ILQGHQ� 'LH QRFK WHLOQHKPHQGH 1U� � YRQ (� 2UORY PX�WH ZHJHQ GHU 1/ ��'F�� ��G��
��6F� X�D� GLVTXDOLIL]LHUW ZHUGHQ�

�� (KUHQGH (UZlKQXQJ� 0LFKDHO %DUWK
��7G���$� 6G��D��� ��7I���%�" 6H��E��
��/D�� ���F�� .G� ��/E�� 6F���
��� 6G��D� ��7I���%� 6�I� ��'I�� /�I��
��� 6H��E� ��7G���$� 6�I� ��'I� /�I��

=ZHL U|PLVFKH /HQNXQJHQ GHV VFKZDU]HQ 6SULQJHUV� ZREHL LQ GHU /|VXQJ VHOEVWPDWW�
VSH]LILVFK GLH PLW GHU /HQNXQJ YHUEXQGHQH %HVHLWLJXQJ GHU KLQGHUOLFKHQ 0DVVH GHV ZHL�
�HQ 7XUPV JHQXW]W ZLUG� 9RQ GHU ORJLVFKHQ 6WUXNWXU XQG 8PVHW]XQJ GLH EHVWH $XIJDEH
XQWHU GHQ WHLOQHKPHQGHQ� ]XU 3UHLVZ�UGLJNHLW IHKOW DEHU HLQ GLIIHUHQ]LHUWHV 6SLHO LP GULWWHQ
=XJ� 'D� :HL� EHL GHU 0DWWHU]ZLQJXQJ QHEHQ GHU /HQNXQJ GHV VFKZDU]HQ 6SULQJHUV
DXFK GLH /LQLHQ|IIQXQJ I�U GHQ ZHL�HQ 7XUP D� QXW]W� LVW GDJHJHQ ]X YHUVFKPHU]HQ� GLH
$XIJDEH ZlUH DXFK PLW Z7K� VWDWW D� NRUUHNW�

�� HKU� (UZlKQXQJ
0LFKDHO %DUWK
��� KDUPRQLH�77 ����

V�� ������

�� HKU� (UZlKQXQJ
'UDJR %LåFDQ
��� KDUPRQLH�77 ����

V�� ������

�� /RE
+HOPXW =DMLF
��� KDUPRQLH�77 ����

V�� �����

________
/ x x x x\
/x xnx x \
/rxNx x x\
/¸ ºKx xB\
/ x x x x\
/xp¹ xrx \
/Pxp¸q¸ x\
/åNxkõ x \
--------

________
/ xBx ¨ x\
/xQå x x \
/ ¸ ¸ µ x\
/x x x x \
/ x x ¸ x\
/x ¸PxKxP\
/q¸ ¹ ¸ ¹\
/xRxNxkx \
--------

________
/ x x x ö\
/å x x x \
/ º x x Ï\
/x xbx ¸P\
/ x µnx ¹\
/x xKx x \
/ ¸ x ¹px\
/xRxBxkx \
--------

ZLHGHUKROHQ�´ �))� Å(LQH KDUWH 1X�� %HVRQGHUV GLH E��/|VXQJ JHIlOOW ZHJHQ GHU EHLGHQ
JHPLVFKWIDUEHQHQ %DKQXQJHQ� hEHUUDVFKHQG ]ZHL VFKZDU]H /�2SIHU VWDWW /�%ORFN�´ �03�
.)V 6WHLJHUXQJ ]X GHQ GUHL 3KDVHQ� Å��/E�� 2IIHQVLFKWOLFKH (QWIHVVHOXQJ� ��/H�� 6FKZHU
]X ILQGHQGH (LQPDXHUXQJ� ��/F��� %HLGVHLWLJH %ULVWROEDKQXQJ� GHU VFK|QVWH 7HLO GHU
0LVFKXQJ�´

1U� ��� �-� .XKOPDQQ 	 %� 6WHSKHQVRQ�
��I�H�" ���.I��� 6I��J� ��.K��� DEHU ��� 6�K��
��.�J�" ���.J��� I�7 ��.�I��� DEHU ��� I�H�7�
��.I� ���.H��� 6I��6I��6K��6H��G� ��.�I��.�I��.J��.J��.H�� �� 3��

Å9HUI�KUXQJV� XQG YDULDQWHQUHLFK� QHFNLVFKH $QJHOHJHQKHLW� � 0DWWZHFKVHO � � 3DUD�
GHQZHFKVHO�´ �03� �HE� VLQQLHUWH� Å(LQH PHUNZ�UGLJH %HGLQJXQJ LVW GDV 9RJWOlQGHU�
VFKDFK VFKRQ� ,Q :LUNOLFKNHLW KDQGHOW HV VLFK KLHU QLFKW XP HLQ 0DWW LP NODVVLVFKHQ 6LQQ�
VRQGHUQ XP HLQH ·HU]ZXQJHQH 6FKDFKHUKDOWXQJ·�´

]X ����

.� )XQN 	 (� 0DVDQHN
9HUVLRQ $UQROG %HLQH ���

K�� ������� ������

��E� /I� ��/E� 6�E��

��I� /�E� ��'H� 6�H��

]X ����

.� )XQN 	 (� 0DVDQHN
9HUVLRQ $UQROG %HLQH ���

K�� ������� ������

��E� /�I� ��/E� 6�E��

��H�/ /�E� �'H�� 6�H��

]X ����

.� )XQN 	 (� 0DVDQHN
9HUVLRQ $UQROG %HLQH ���

K�� ������� �����

��E� /�H� ��/E� 6�E��

��H� /�E� ��'H�� 6�H��

]X ����

.� )XQN 	 (� 0DVDQHN
9HUVLRQ )UDQN )LHGOHU

K�� ������� �����

��J� /F� ��7I� 6�I��

��E� /�J� ��/F� 6�F��

]X ����

8GR :LON
'LH 6FKZDOEH ���� 1U� �����

K�� E� 3:B�N �����

D� ��6H� /H� ��/I� 6G� ��6J�

6I��� E� ��6H� 6E� ��/J� 6G�

��6I� /I��

]X ����

HE 	 %� (OOLQJKRYHQ
7KH 3UREOHPLVW ����

VHU�K � �����

��J�' ��'D� ��'�D� E�D�/ 

��J�7 ��7J� ��7�F� E�F�6 

________
/ x x x x\
/xPx xPxP\
/B¸ x û x\
/xPx ¨ xQ\
/ x ð x x\
/x µ xPxP\
/ x xbx x\
/x x x x \
--------

________
/ x x x x\
/xPx xnx \
/B¸ x x ¸\
/xPx ¨PxQ\
/ x ð x ¸\
/x µ x x \
/ x xPxkx\
/x x xbx \
--------

________
/ ö x µ x\
/õ x x xP\
/ ¸ xr¸ Î\
/x xKx xP\
/ xnx x x\
/x x ¸ û \
/ x x x x\
/x x x º \
--------

________
/ x x x x\
/x x x x \
/ x ¸ xPx\
/xPxRxbx \
/Bx µ x x\
/xPx ð û \
/ x xPx x\
/xnx x x \
--------

________
/ x x x x\
/x ¸ x x \
/ xPx x x\
/x x x ¸P\
/ û x öK¸\
/x x x õ \
/px x x x\
/xbµ x x \
--------

________
/bxnx x x\
/xpxPx x \
/Kx ¸ x x\
/x xkx x \
/ ¹px x x\
/x x x x \
/ x x xPx\
/x x x x \
--------
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1U� ��� �)� 6DERO�
��7D� == I�J��K�J� ��7K���7�G�� 7�K��'�G�� �� 3��
Å6HKU IHLQH /LQLHQ|IIQXQJHQ JHJHQ GHQ Z. XQWHU (LQELQGXQJ PDUVFLUFH�W\SLVFKHU

(IIHNWH� XQG DXFK UHFKW VFKZLHULJ ]X O|VHQ�´ �))� Å3ILIILJ NRQVWUXLHUWH VFKZDU]H /LQLHQUlX�
PXQJHQ�´ �*-� Å)UHLOHJXQJ VFKZDU]HU +DOEEDWWHULHQ� ZLUNW DEHU HKHU ZLH HLQ 0DUVFLUFH�
GHPRVW�FN�´ �03� bKQOLFK �HE�� Å=ZDU PDUVFLUFHW\SLVFK� DEHU GRFK HLQ ZHQLJ
VFKPDOEU�VWLJ�´

1U� ��� �*� *OD��
��G�7 6H� ��7G� 'E� ��7D�� ² ��7H� 'I��
��G�' 6I� ��'G�� NE� ��'E�� ² ��'H� 'J�� �� 3��
)DQG DOOVHLWV $QHUNHQQXQJ� Å=ZHL YHUVFKLHGHQH 8PZDQGOXQJHQ� DQDORJHV 6SLHO XQG

YLHUPDO 0XVWHUPDWW�´ �$%� Å8PZDQGOXQJVZHFKVHO XQG � K�EVFKH 0DWWELOGHU LP 6HFKV�
VWHLQHU� 'DV LVW QLFKW VFKOHFKW�´ ��HE�� Å.ODUH 'DUVWHOOXQJ EHL VSDUVDPHU .RQVWUXNWLRQ�´ �7/�
Å(LQ VHKU VFK|QHU XQG JDU QLFKW OHLFKW ]X O|VHQGHU 6HFKVVWHLQHU�´ �*-�

1U� ��� �+� %|WWJHU�
��/I� ��/D� ��/�F� G�F�6 
��/J� ��/K� ��/�H� G�H�/ �� 3��
Å=ZHLPDO 3K|QL[ DXV GHU $VFKH� =XP 9HUJOHLFK HLQ VFKRQ HWZDV lOWHUHV 6W�FN PLW GHQ

JOHLFKHQ 3K|QLFHV XQG ]XVlW]OLFK 8: LQ 'DPH XQG 7XUP ]XU $8:� GDPLW DEHU DXFK PLW
� 6WHLQHQ PHKU�´ ��HE�� Å(LQH QHWWH .OHLQLJNHLW�´ �7/� Å:HQLJ 6WUDWHJLH� DEHU YLHO ,QKDOW�´
�$%� Å(LQIDFKH� DEHU JXWH ,GHH� 6FK|Q GDUJHVWHOOW�´ �0:� Å(LQ WROOHV 3UREOHP�´ �*-� ))
QDKPV ORFNHU� Å3K|QL[�7KHPD PLW ,GHDOPDWW�$EVFKOX� ² HLQH OHLFKWH $QJHOHJHQKHLW DOV
/RFNHUXQJV�EXQJ YRU GHP IROJHQGHQ .QDOOHU ����´

1U� ��� �)� 6DERO�
D� ��6�J��*J�� .K� ��7D� 1�H��7D�� ��6�H��1H�� 1�D��/F���
E� ��'E� .K� ��.F� 1�I��6E�� ��7�J��*J�� 1�E��'G��� �� 3��
03 PLW HLQHU QHXHQ 7KHPHQEHVFKUHLEXQJ� Å(LQH $OO�5HLQNDUQDWLRQ PLW (FKRPDWWV�

'D]X NRPPW GLH 6FKDIIXQJ HLQHV Z.�)OXFKWIHOGHV XQG HLQ UH]LSURNHU )XQNWLRQVZHFKVHO
YRQ 6I� XQG 7H�� ,QVJHVDPW VHKU �EHU]HXJHQGH 'DUVWHOOXQJ�´ $% ZDU DXI GHU 3LUVFK�
Å'LHVHU XQ�EHUVLFKWOLFKH 'VFKXQJHO PLW YLHOHQ GXQNOHQ *HVWDOWHQ KDW PLFK HUVW HLQPDO
DEJHVFKUHFNW� DEHU QDFK GHP P�KVDPHQ (UNHQQHQ GHU SKDQWDVWLVFKHQ /|VXQJ KlWWH LFK
ZLH 7DU]DQ VFKUHLHQ N|QQHQ� (LQH KHUYRUUUDJHQGH $XIJDEH�´ ÅbX�HUVW VFKZLHULJHV XQG
NRPSOH[HV 0lUFKHQVFKDFKVSLHO ² HWZDV I�U HLQH HYHQWXHOOH 0lUFKHQVFKDFKDEWHLOXQJ
N�QIWLJHU /|VHZHOWPHLVWHUVFKDIWHQ�´ �))� $QGHUHQ ZDU HV LP 'VFKXQJHO ]X GXQNHO� Å0DWW
GXUFK 'RSSHOVFKDFK YRQ *�1� VFK|QHV (FKRPDWW� DEHU XQ�EHUVLFKWOLFK ZHJHQ GHU YLH�
OHQ VFKZDU]HQ 6WHLQH�´ �0:� Å ��� ZHOFK HLQ $XIZDQG�´ ��HE�� 1HKPHQ ZLU ]XJXQVWHQ GHV
$XWRUV DQ� GD� GLHVHU QRWZHQGLJ LVW�

1U� ��� �3� /|VFKO�
������� ��7D� ��7E� ��G� �GURKW ��I��'J��� F�G�� �� 3��
Å5DIILQLHUWH %HJU�QGXQJ GHU =XJUHLKHQIROJH�´ �0:� )) VWHOOW GLH *UHWFKHQIUDJH�

Å/DQJH 5RFKDGH QHEVW (Q�3DVVDQW�6FKODJ� DEHU PX� PDQ KLHUI�U ]X HLQHU VROFK DXVJHIDO�
OHQHQ 0lUFKHQEHGLQJXQJ JUHLIHQ"� :R EOHLEHQ GLH $XIJDEHQ� GHUHQ ,QKDOW QXU PLW
·6HOEVWPDWW SDUDGR[· GDUVWHOOEDU LVW"´ *LEW HV VROFKH $XIJDEHQ �EHUKDXSW"
.)V .RPPHQWDU� Å'LH /|VXQJ LVW VR NODU� GD� PDQ GDUDXV GLH %HGLQJXQJ LQWHUSUHWLH�

UHQ N|QQWH�´ ZLUG YRQ 03 GXUFK IROJHQGH ZLW]LJH %HJHEHQKHLW EHVWlWLJW� Å,Q 1HWDQ\D DP
7LVFK LP 5HVWDXUDQW EDXWH LFK GLH 6WHOOXQJ DXI XQG HUNOlUWH 0LFKHO &DLOODXG GLH )RUGHUXQJ
�RKQH $QJDEH GHU %HGLQJXQJ�� 3URPSW ]HLJWH HU PLU GLH /|VXQJ PLW GHQ :RUWHQ� ·, GRQ·W
NQRZ ZK\ %ODFN KDV WR FDSWXUH EXW WKLV PXVW EH WKH VROXWLRQ�·´ =ZDU LVW QLFKW MHGHU PLW

�� (KU� (UZlKQXQJ I�U ��� �9HUVLRQ� YRQ 5DQGROI $UQROG
D� ��/�E� /E� ��/H� /G� ��/J� /I��� E� ��7�F� 7�G� ��7F� 7�G� ��7J� 7K���
F� ��/F� 7�G� ��H�G� /H� ��/J� /I��� G� ��7D� /D� ��E�D� 7�E� ��7J� 7K��
'RSSHO�=LODKL� DEHU NHLQ 6SDU�)DOO I�U 8'H �GDV PHLVWH +RO] LVW WKHPDWLVFK� GD JLEW HV QLFKWV
]X VSDUHQ� ZLH GHU $XWRU PLW VHLQHU 9HUVLRQ EHZLHV��

�� (KU� (UZlKQXQJ I�U ��� YRQ :� &KHUQRXV XQG '� 0HLQNLQJ
��7HJ� 6G� ��'G�� 6E� ��'J� 6G��
��7JJ� 6GH� ��'G�� 6F� ��'I� 6H��
1HWWH 6FKDFKVFKXW]JHVFKLFKWH� 'DV 7HLOVW�FN PLW YRU�EHUJHKHQGHU $XIJDEH GHV 0DWWIHOGHV
ZLUNW DOOHUGLQJV EHHLQGUXFNHQGHU�

�� (KU� (UZlKQXQJ I�U ��� YRQ 5� $UQROG
��6F� G�F� ��G� 7H�� ��.G� 7H��
��6H� G�H� ��G� /D� ��.G� /�F��
��'J� I�J� ��I� 7J� ��.I� /F��
'DV 0DFK'HQ:HLVVHQ8QG'HQ6FKZDU]HQ%DXHUQ%HLQH�7KHPD LQ JHOXQJHQHU 'UHLIDFKIDFK�
VHW]XQJ�

/RE
.ODXV )XQN
K���� 1U� ���

K�� �����
��I�6 .G� ��6H�� G�H�
��D�/ H� ��/I� H� ��J�/
H�I� ��/E� I� ��/F� I�'�

/RE
1LNRODL 1DJQLELGD
K���� 1U� ���

K�� �����
D� ��.H� 7G� ��'G� /J���
E�r→J�� ��.I� /K� ��'I�
/E��� F�r→F�� ��.G� /E�
��'F� /J��

/RE
5ROI :LHKDJHQ
K���� 1U� ���

K�� �����
��'D� K� ��'�K� K� ��'D�
K�/ ��'K� /H��

/RE
-� .DSURV 	 -� /RLV
K���� 1U� ���

K�� �����
D� ��.H� /H��$� ��.G�
/E��%��� E�P→G�� ��7I�
/E��%� ��.H� /F��&��
F�P→H�� ��7J� /F��&�
��.I� /F��'��� G�P→K��
��7K� /F��'� ��.J� /H��$��

/RE
&� -� )HDWKHU
K���� 1U� ���

K�� ������
D� ��.I� 7�H� ��6G� 7F��
E�QF�→K�� ��.G� /�H�
��6I� /J��

/RE
3HWHU +H\O
K���� 1U� ���

K�� ���������� �����
��6D� E�D� ������� D�'�
��7E� 'F��� ��7I� E� ��7D�
E�' ��7DH� '�F��

/RE
.ODXV )XQN
K���� 1U� ���

K�� �����
��/J� J� ��7K� J� ��.J� J�
��/I� J�I� ��.K� I�'�

/REH �RKQH 5DQJ�
IROJH� I�U ��� YRQ
.ODXV )XQN� ��� YRQ
1LNRODL 1DJQLELGD�
��� YRQ 5ROI :LHKD�
JHQ� ��� YRQ -�
.DSURV XQG -� /RLV�
��� YRQ &�-� )HD�
WKHU� ��� YRQ 3HWHU
+H\O� ��� YRQ .ODXV
)XQN�

3RWVGDP ;������
8'H

________
/ x ð x x\
/x xPx x \
/ x x x x\
/x x x x \
/ x x x x\
/x xPx x \
/Px ¹ ¸P¸\
/x û x x \
--------

________
/ xbx º å\
/x x x x \
/ x x x x\
/xPx xQxP\
/ x xKx x\
/x xrx xP\
/ x x x x\
/x û x x \
--------

________
/ x x x µ\
/x xPx x \
/ x x x x\
/x x x xp\
/ û x xpx\
/x x x x \
/ x x x ð\
/x xQxbö \
--------

________
/ x x x x\
/x xbx x \
/ x x x x\
/û x x x \
/rº x x x\
/x x å x \
/ xPx ð x\
/x x x x \
--------

________
/ x x x x\
/x x x åB\
/ xQxPx ¸\
/x x ð ör\
/Rx xPxrx\
/x ö x x \
/ ºbx û x\
/x x x x \
--------

________
/RxNxKx x\
/xRx x x \
/ ¹ x x x\
/x x x x \
/ x x x x\
/x x x x \
/ x x x x\
/x x x xk\
--------

________
/ x x x x\
/x x xRxB\
/ x x xKx\
/x x x x \
/ x x x x\
/x x x x \
/ x x xpx\
/xkx x x \
--------
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(LQH VFK|QH UH]LSURNH 2SIHU� XQG )HVVHOXQJVJHVFKLFKWH� GLH PLW 'XDOYHUPHLGXQJ HLQ ZHQLJ
EHVVHU DXVJHVHKHQ KlWWH�

�� (KU� (UZlKQXQJ I�U ��� YRQ &KULVWHU -RQVVRQ
��.E� /E� ��.D� .F� ��F�/ E��
��.�E� .E� ��.D� .D� ��F�6 /F��
=ZLVFKHQ DOO GHQ (OHIDQWHQ VROOWH GLHVHV DX�HUJHZ|KQOLFKH 3RU]HOODQWlVVFKHQ HLQHQ VLFKH�
UHQ (KUHQSODW] EHNRPPHQ�

�� (KU� (UZlKQXQJ I�U ��� YRQ +� =DMLF XQG +� %HUQOHLWQHU
D� ��E�' 7F� ��'E� 7�F� ��'D� F��� E� ��E�/ 7�D� ��/F� 7F� ��/D� D��
F� ��H�6 7K� ��6G� 7G� ��6F� 7G��� G� ��H�7 7F� ��7H� G� ��7E� 7F��
7XUP�´6ROR´ XQG $8: YHUGLHQHQ HUZlKQW ]X ZHUGHQ �WURW] DQJHVWUHQJWHU 0HKUOLQJVELO�
GXQJ��

�� HKU� (UZlKQXQJ
9LNWRU 7VFKHSLVKQLM
K���� 1U� ���

K�� ������� �����

�� HKU� (UZlKQXQJ
&KULVWHU -RQVVRQ
K���� 1U� ���

K�� ���������� �����

�� HKU� (UZlKQXQJ
+� =DMLF 	 +� %HUQOHLWQHU
K���� 1U� ���

K�� �����

E�pF� → G�

F� IHUQHUPE� → H�

G� IHUQHU RKQHPE�

�� HKU� (UZlKQXQJ
5DQGROI $UQROG
K���� 1U� ��� �9HUVLRQ�

K�� ������

E�PF� → G�� F�kG� → G��

G�BD� → F�

�� HKU� (UZlKQXQJ
:� &KHUQRXV 	
'� 0HLQNLQJ
K���� 1U� ���

K�� ���������� �����

�� HKU� (UZlKQXQJ
5DQGROI $UQROG
K���� 1U� ���

K�� ���������� �����

________
/ x x x x\
/x º å ¸ \
/ xrx xpx\
/x µ xRðp\
/ x x x x\
/õ x Î x \
/px x x x\
/Ïkx x x \
--------

________
/ x x x x\
/x x x x \
/ x x x x\
/x û x x \
/ x x x x\
/x x x x \
/K¹Px x x\
/xBx º x \
--------

________
/ x x x x\
/x x x x \
/ xPx x û\
/¸Px x x \
/ ð x x x\
/¸ x x xr\
/p¸px x x\
/x x x x \
--------

________
/ x x x x\
/x x x x \
/B¸ xPx x\
/õrxP¸ ¸Q\
/ ¸ x x ð\
/xPx x x \
/ xPû xpx\
/å º x x \
--------

________
/ x x x x\
/õ xnx x \
/ ¸ xRx x\
/x x xKå \
/kx xPx x\
/x x xn¹P\
/ x x x x\
/x x x Î \
--------

________
/ x x x x\
/x ¸ ö x \
/ x ¸ ¸ x\
/x öpðpÎ \
/ º x x x\
/x x x x \
/ ûrx x x\
/x x x x \
--------

VROFK KHOOVHKHULVFKHQ )lKLJNHLWHQ DXVJHVWDWWHW ZLH 0&� WURW]GHP ZDU GLHV EHVWLPPW QLFKW
VFKZLHULJ� Å,QWHUHVVDQW XQG O|VHUIUHXQGOLFK�´ �*-� Å:HJHQ GHV (Q�SDVVDQW�:LW]HV JLEW HV
NHLQH =XJYHUWDXVFKXQJ� (LQH HLQIDFKH� DEHU JXWH 'HPRQVWUDWLRQ GHU %HGLQJXQJ� GLH LFK
I�U DXVEDXIlKLJ KDOWH�´ �+=�

%HL H�S� XQG ����� LVW GHU 'ULWWH LP %XQGH QLFKW
ZHLW� Å'DV VFKUHLW JHUDGH]X QDFK HLQHU 8QWHUYHU�
ZDQGOXQJ� XP GDV 9DOODGDR�7KHPD SHUIHNW ]X
PDFKHQ� 6SRQWDQ LVW PLU GD]X QHEHQVWHKHQGH bQGH�
UXQJ HLQJHIDOOHQ ��� LFK ELQ PLU DEHU QLFKW VLFKHU� RE
GLH $XIJDEH NRUUHNW LVW�´ �$%� :HU SU�IW"

:HLWHUHV ]XP 7KHPD Å6HOEVWPDWW SDUDGR[´ VLHKH
DXFK LQ GHQ %HPHUNXQJHQ XQG %HULFKWLJXQJHQ�

1U� ��� �0� :DOWHU�
��F� E� ��7F� E�F� ��7F� F�E� ��.D� E� ��7F��
E�F�/�7D��� �� 3��

)�U YLHOH HLQH SRVLWLYH hEHUUDVFKXQJ� Å'HU HUVWH
(LQGUXFN� /DQJHZHLOH� $EHU ZHLW JHIHKOW� .OHLQ� DEHU
PLW VFK|QHQ XQG �EHUUDVFKHQGHQ =�JHQ�´ �::�
Å.OXJ JHZlKOWH 5HLKHQIROJH GHU VFKZDU]HQ =�JH� XP
VFKlGOLFKH VFKZDU]H %DXHUQ DXI GHU �� 5HLKH ]X YHU�
PHLGHQ�´ �))� Å([FHOVLRU PLW 8QWHUYHUZDQGOXQJ� K�E�
VFKHP /|VXQJVDEODXI XQG &LUFHPDWW�´ ��HE�� Å'HU
0DWWWULFN LVW VHKU VFKZHU ]X ILQGHQ�´ �.)� $XI GLHVHQ )XQG NDQQ GHU $XWRU VWRO] VHLQ�

1U� ��� �(�)� 5XWK�
��6K��J�� GDQQ ��I�J� ��J�K� ��K� ��.K� ��7J� ��/J� E�/� �� 3��

ÅhEHUUDVFKHQGHV 0RGHOOPDWW XQG %�7UDQVIHU I� → K��´ Å)UHLNlPSIXQJ GHV )HOGHV K�
I�U GHQ V. XQG hEHUI�KUXQJ GHV V%I� ]XP %ORFN QDFK K��´ Å=ZDU PDUVFLUFHW\SLVFKHU
/|VXQJVYHUODXI� LQKDOWOLFK DEHU GRFK HLQ EL�FKHQ VFKPDO�´ ��HE�� 'HVZHJHQ JDE HV ZRKO
DXFK NHLQH ZHLWHUHQ .RPPHQWDUH�

1U� ��� �*� *OD��
'LH JHSODQWH /|VXQJ ��H� ��K�/ ��/E� ���E�F� ���F� ���H�G� ���G�6 ���6E� ���F�'
���'F� /�E��6E��� Ol�W VLFK OHLGHU YDULLHUHQ XQG GDEHL XP HLQHQ =XJ DEN�U]HQ� ��H� ��E�
��E�F��6E�� ��F� ��H� ���K�' ���'K� ���H� ���H�G� ���G�6 ���6E� ���F� ���F�E�/
���'F�� /�E��6E��� ���� 3��

'LH EHDEVLFKWLJWH $XWRUO|VXQJ IDQG $QNODQJ� Å'UHLIDFKHU ([FHOVLRUPDUVFK� EHL GHP
EHVRQGHUV GDV ZHFKVHOVHLWLJH (QWIHVVHOXQJVVSLHO DXI GHU 'LDJRQDOHQ XQG GDV FLUFHW\SL�
VFKH .UHX]VFKDFKILQDOH JHIDOOHQ�´ �))� Å'DV 0DWWELOG LVW VHKU �EHUUDVFKHQG�´ �7/�

'LH /|VHUOLVWH EHLQKDOWHW DXFK GLH (UJHEQLVVH GHV YRULJHQ +HIWHV VRZLH HLQLJH 1DFKWUlJH LP
'DXHUNRQWR EHL /|VHUQ GHU YHUGUXFNWHQ $XIJDEHQ ��� XQG ���� ,Q GHU YRULJHQ /|VHUOLVWH
PX� QRFK GLH 3XQNW]DKO I�U $UQROG %HLQH DXI �� NRUULJLHUW ZHUGHQ �HLQHQ 3XQNW $E]XJ JLEW
HV I�U GLH XQHLQGHXWLJH 1RWDWLRQ EHL GHU ���� VR VWUHQJ VLQG QXQ HLQPDO GLH %UlXFKH��

(LQ NDQSSHV .RSI�DQ�.RSI�5HQQHQ ELVKHU LP /|VHUZHWWEHZHUE ����� EHL GHP :ROI�
JDQJ :LOO PLW HLQHP 3XQNW 9RUVSUXQJ DQ GHU 6SLW]H OLHJW� 1HXH $XIVWLHJH JDE HV YLHOH�
*O�FNZXQVFK DQ DOOH� ZHLWHU VR XQG EHVWHQ 'DQN I�U GLH 0LWDUEHLW�

3DXO /|VFKO
K���� 1U� ���

9HUVLRQ $UQROG %HLQH

VHU�V�� �����

��D�7 ��7�D� ������� XVZ�

________
/ x x x x\
/¹ x x x \
/ xT¸ x x\
/x xKxpx \
/BxPx x x\
/x x ¸px \
/ ¹ ¹pxqx\
/¨ x û x \
--------
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%HPHUNXQJHQ�XQG�%HULFKWLJXQJHQ
��� �9� 7VFKHSLVKQLM�� K���� 5ROI :LHKDJHQ VDQGWH KLHU]X HLQH 9HUVLRQ YRQ 9� 1HIH�
GRY� Å6LH ]HLJW GLH VFKZDU]H 9RUDXVVHOEVWIHVVHOXQJ ]ZHFNUHLQ� DOVR RKQH ]XVlW]OLFKH
%ORFNZLUNXQJ�´ 'D GHU +LOIVPDWW�(QWVFKHLG I�U ���� EHUHLWV YHU|IIHQWOLFKW LVW� VFKODJH LFK
YRU� GD� GLHVH $XIJDEH LP -DKUHVWXUQLHU ���� PLW NRQNXUULHUW�

��� �0� %DUWK�� K���� 7RUVWHQ /LQ� VFKUHLEW KLHU]X� Å,Q GHU /|VXQJVEHVSUHFKXQJ LQ
+HIW �� XQWHUVFKOlJW GHU $XWRU� GD� HV VLFK EHL GHU WKHPDWLVFKHQ 3DUDGH DXFK XP HLQH
7KHPD�$�3DUDGH KDQGHOW �HEHQIDOOV K�SIHUW\SLVFK�� 'DV HUJLEW DOVR 7KHPD ,VVDMHZ�
=XGHP KDW PLFK GDV 6W�FN DQ HLQH HLJHQH *HPHLQVFKDIWVDUEHLW HULQQHUW �VLHKH 'LD�
JUDPP� ² HV JLEW YLHOH UH]LSURNH 0DWW� XQG )RUWVHW]XQJVZHFKVHOPHFKDQLVPHQ� GLH VLFK
OHLFKW ]X HLQHP /H *UDQG XPVWULFNHQ ODVVHQ� 6R DXFK GLHVHU�´

��� �+� =DMLF�� K���� +HLQ] =DQGHU VFKUHLEW GD]X XQG DOOJHPHLQ ]XP 6HOEVWPDWW SDUD�
GR[ IROJHQGHV� Å$XFK LFK VHOEVW KDEH ·E]JO� GHU ZHLWHUHQ 9HUEUHLWXQJ GLHVHU *DWWXQJ VR
PHLQH =ZHLIHO�· $EHU HV LVW ZRKO QRFK HWZDV ]X IU�K� HLQ HQGJ�OWLJHV 8UWHLO ]X IlOOHQ� )�U
GLHMHQLJHQ DEHU� GLH GLH 'HILQLWLRQ I�U ]X YHUZLUUHQG KDOWHQ� P|FKWH LFK VLH LQ HLQIDFKHU
XQG YHUVWlQGOLFKHU .XU]IRUP EULQJHQ�

6FKZDU] PX� HLQ]�JLJH 0DWWGURKXQJHQ DXI GHQ HLJHQHQ .|QLJ DEZHKUHQ XQG

GDUI DXFK VHOEVW NHLQH =�JH PDFKHQ� GLH :HL� *HOHJHQKHLW ]X HLQHP VRIRUWLJHQ

0DWW JHEHQ� .DQQ 6FKZDU] QLFKW SDULHUHQ� GDUI HU EHOLHELJ ]LHKHQ XQG LVW LQ GLH�

VHP )DOOH DOVR QLFKW ·SDUDGR[SDWW·�

'DV LVW HLJHQWOLFK VFKRQ DOOHV� %HLOLHJHQG HLQ JDQ] HLQIDFKHV %HLVSLHO ]XU 'HPRQVWUDWLRQ� ,Q

7XUQLHU ���� 'DXHUNRQWR

PD[� 3XQNW]DKO

K��� K��� ����
$OW 1HX

$XI�

VWLHJH�� 3O� �� 3O� ��� 3O�

%DUWHO� (ULFK �� � �� �� ��� �� �

%HLQH� $UQROG �� � �� ��� � �� ���

)LHGOHU� )UDQN �� � �� � ��� � ��� �� �

)XQN� .ODXV �� �� �� ��� ��� �

+DGDQ� +DQV �� � �� � ��� � �� ��� �

-RUGDQ� *XQWHU �� �� �� �� ��� �

/HKPDQQ� 7DGHXV] �� �� �� �� ��� �

3DUDGVLQVNL� 2OHJ �� ² �� �� ��

3IDQQNXFKH� 0LFKDHO ² �� � �� ��� �� �

6FKUHFNHQEDFK� 0LFKDHO �� � �� � ��� � ��� �� �

9LWDOH� /XLJL �� ² �� ��� �� �

:DOWHU� 0DUWLQ �� �� � ��� � ��� �� �

:LOO� :ROIJDQJ �� � �� � ��� � �� ��� �

=DMLF� +HOPXW �� �� �� �� �� �

KDUPRQLH�,QIRUPDOWXUQLHU��������+LOIVPDWWV
3UHLVEHULFKW YRQ 8GR 'HJHQHU� 3RWVGDP

,P *HJHQVDW] ]XP JHVFKlW]WHQ 9RUMDKUHVSUHLVULFKWHU ZDUHQ I�U PLFK EHL GHU %HXUWHLOXQJ
GHU YRUOLHJHQGHQ �� $XIJDEHQ 0XVWHUPDWW RGHU 6FKZLHULJNHLW NHLQH %HZHUWXQJVNULWHULHQ�
(LQH JHOXQJHQH 0LVFKXQJ DXV :LW]� hEHUUDVFKXQJ XQG bVWKHWLN VROOWH HV VFKRQ VHLQ� XP
QRFKPDOV SUlVHQWLHUW ]X ZHUGHQ� 0LW GHU 3'% KDEH LFK QDFK 9RUJlQJHUQ JHVXFKW� GRFK GDV
LVW ]� =� QRFK 1DGHOVXFKH LP EHU�KPWHQ +HXKDXIHQ�

����� 3UHLV H�D� I�U ��� YRQ &KULVWHU -RQVVRQ
��7G�� .H� ��7G�� /F��
��'I� .G� ��'G�� /G��
��7FF� 7�H�� ��7�H� /H��
��/E� 7I� ��/G� /I��
=XP *O�FN NHLQH +DUPRQLH EHL GHQ VFKZDU]HQ =�JHQ ² GDQQ ZlUH HV ODQJZHLOLJ ZLH HLQ
6DFNEDKQKRI� 6R DEHU LVW HV HLQH 5HLVH LP 2ULHQWH[SUH�� DOOH VWHKHQ XQWHU 9HUGDFKW� MHGHU
NDQQ GHU 1lFKVWH VHLQ�

����� 3UHLV H�D� I�U ��� YRQ 0DUFHO 7ULERZVNL
��7G� 6E� ��7F� 6F� ��/F� .J� ��.G� .J� ��'F�� .I� ��/G� 6H��
��� 6H� ��7F� 6J� ��/E� .J� ��'E� .I� ��.F� .H� ��7F� 6I� ��7F� 6G��
1LFKW ÅZH PLU� %DURFNVWLO���´� ZLH $QQD *UDPP EHL 07·V ZXFKWLJ�JHQLDOHQ 0HKU]�JHUQ
LPPHU DXVUXIW� VRQGHUQ HLQ :XQGHUFKDPlOHRQ DXV GHQ QRFK XQHUIRUVFKWHQ 'LFNLFKWHQ GHU
6LHEHQ]�JHU� $XI LQ GLH 7URSHQ�

�� 3UHLV I�U ��� YRQ &�-� )HDWKHU
��7�H� 6�H� ��.G� /D�� ��.�H� H�I��
��G�H� 6�H� ��.G� 7�G�� ��.�H� 7G��
)HGHUOHLFKW NRPPHQ GLH .RQWUDKHQWHQ KLHU QLFKW GDKHU� :LH $[HO 6FKXO] KlQJW LQ GHQ 6HLOHQ
6FKZDU]� HUVW GLH *HUDGH� GDQQ HLQ 8SSHUFXW� 'DV $XJH VFKZLOOW� VHOEVW EHLP %HWUDFKWHU�
GHU DXI GHP %UHWW ]ZHL 0XVWHUPDWWV JHVHKHQ KDW�

�� (KU� (UZlKQXQJ I�U ��� YRQ 9� 7VFKHSLVKQL
��7HH� 7I� ��.�I� /G��
��'H� 'I�� ��.�I� 6H��

�� 3UHLV H�D�
&KULVWHU -RQVVRQ
K���� 1U� ���

K�� ������� ������

�� 3UHLV H�D�
0� 7ULERZVNL
K���� 1U� ���

K�� ���������� �����

�� 3UHLV
&�-� )HDWKHU
K���� 1U� ���

K�� ���������� ������

________
/BÎ x x x\
/x xkxPx \
/ x xRx x\
/xPx x x \
/ x xrx x\
/õ x x ¸ \
/ x xNx ¸\
/x å ð ºr\
--------

________
/ x xBÎ x\
/x x x xk\
/ xRx x x\
/x µ x x \
/ x x x x\
/x ð x å \
/ x x x x\
/x x x x \
--------

________
/ x x x x\
/x x x xB\
/ x ¸ ¸ x\
/x ðR¨Px \
/ ¸ ¸ ånx\
/x x ¹pû \
/ x xPx x\
/xbx x x \
--------
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GLHVHU $XIJDEH ��� GURKW :HL� LQ GHQ HUVWHQ YLHU =�JHQ MHZHLOV HLQ 0DWW DXI GHU D�/LQLH� GDV

6FKZDU] LPPHU QXU GXUFK HLQHQ =XJ HLQHV %DXHUQ DXI GHU H�/LQLH SDULHUHQ NDQQ ² XQG

GDKHU DXFK PX�� .D� GDUI QLFKW ]LHKHQ �XP QDFK E� DXVZHLFKHQ ]X N|QQHQ�� GHQQ GDV

JlEH :HL� GLH 0|JOLFKNHLW� PLW 'D� PDWW]XVHW]HQ� ,P I�QIWHQ =XJ VFKOLH�OLFK GURKW :HL�

'E�� XQG 'F��� GHQQ GHU QXQ JHIHVVHOWH Z7 GHFNW MHW]W GLH )HOGHU D� XQG E�� 6FKZDU]

NDQQ QXU GXUFK :HJVFKODJHQ GHV 7XUPV SDULHUHQ ² XQG PDWW LVW QXQ GHU ZHL�H .|QLJ�´

%HVWHQ 'DQN DQ += I�U GLHVH DXVI�KUOLFKHQ (UOlXWHUXQJHQ�

��� �2� 3DUDGVLQVNL�� K���� $UQROG %HLQH UHLFKWH
GDV LQ GHU /|VXQJVEHVSUHFKXQJ LQ K��� DQJHVSUR�

FKHQH 9HUJOHLFKVVW�FN LP 'LDJUDPP QDFK�

K���� ��� �6� 7URPPOHU� $XI E� VWHKW HLQ VFKZDU�
]HU *UDVK�SIHU� ��� �0� 6HLGHO� 'LH $XIJDEH

ZXUGH YHUVHKHQWOLFK YHU|IIHQWOLFKW XQG ZLUG YRP $XWRU

]XU�FNJH]RJHQ�

%ULHINDVWHQ� *ULJRUMDQ �K��� .E��.G��� ]X NOHLQ�
�K��� .G��.G��� 1/ D� ��G�' .F� ��'G� 6J� ��'F�

.G� ��7H� 6I��� �VHU�K���� .G��.G��� 1/ ��.H�

��E�' ��.I� ��'�E� ��.J� ��.I� ��'J� ���E�7

���7I� ���7I� 6H�� X�D�� .XSSHU �V���� .I��.K���
'/ ��6G� /K� ��6I� /J� ��'J�� .K� ��'H� .J�

���6H�� .K� ���'I�� .K� ���6J�� 6�J��� ���

.K� ��6I� .J� ��6H�� .K� ��'I�� .K� ���6J��

6�J��� 3DUDGVLQVNL �V��� .E��.D��� 1/ E� ��'D�
I�J� ��7F� .E� ��7G�� .D� ��/K� .E� ��/F�� .D�

��'F�� 6�F��� 6WMRSRWVFKNLQ �+ �� .H��.H��� 1/ ��7E� K� ��7E� D�E�>�V7D�@ ��.I�

E�D� 7 ��D� 7�D�>�V%D�@ � �VHU�K ��� .D��.H��� 1/ ��J� ��J� ��J�' ��/J� ��/G�

��/�E��Z/� ��'�E��Z'� ���F� /F� 

9� 1HIHGRY
8UGUXFN �QDFK 9� 7VFKHSLVKQLM�

K�� ������� �����

��'G� 6�H�� ��.K� 7K��

��'I� 6K� ��.I� /E��

]X ����
6� 7URPPOHU 	 7� /LQ�
:ROD *XORYVND ����� �� 3UHLV

�� �����

��*�D�" == F��F� ��6I��7I���

��� D��

��*D�� == F��F� ��7I��6I��

+HLQ] =DQGHU
8UGUXFN

V�� �����

6HOEVWPDWW SDUDGR[

��7K�� H� ��7K� H� ��7K� H�

��7K� H� ��7�K� ���'E��'F���

7�K��

________
/ û x x x\
/x x ¸Pðb\
/ x xBx x\
/x x x x \
/ x xPµPx\
/x x x x \
/ x x x Î\
/x º xrx \
--------

q

x x x x
x ¸ x µq

x xnx

q

x
x x ð û
Pxrx x x
x x x xq

x

x

x

Ï

x x x x

________
/Kõqxnx å\
/x x ¸ xP\
/ x xPx x\
/x x ¸ x \
/ x xPx x\
/x x x x \
/ x x ¸p¨\
/x x xbxk\
--------

]X ����
0LORPLU %DELF
6FKDFK�$NWLY ����

K�� �����

��6J� .F� ��6I� .�E� ��6H� .F�

��6F� .G� ��.F� /�E�� ��.E�

/D�� ��.D� .F� ��6D� /E��

________
/ x û x x\
/xBx x x \
/bx ¸ x x\
/xPxKx x \
/ x x x x\
/x x xPx \
/ x x x x\
/x x x xN\
--------

,QKDOWVYHU]HLFKQLV

KDUPRQLH�,QIRUPDOWXUQLHU ���� � +LOIVPDWWV

3UHLVEHULFKW YRQ 8GR 'HJHQHU� 3RWVGDP �������������������������������������������������������� ���

��� KDUPRQLH 77 ² /RJLVFKH 6HOEVWPDWWGUHL]�JHU

3UHLVEHULFKW YRQ )UDQN 5LFKWHU� 7ULQZLOOHUVKDJHQ ��������������������������������������������� ���

1DFKWUHLWHU�1RWL]HQ

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