
Èz³0«0
z0á�ç�«k
0«I�R«ÈzJ0z�

 1 � Á « X ! 0 ً � h � � z � ً � h È n X � ً
x � « à X z � È z( � ³ � ¨ R X � �

א  א א



� z � á 0 n ! R 0 x � ¨ È z k Á � X z � ( 0 X z 0 x � ³ Á È ( X È x �  X ³ Á � ( È ّ �

�Ç 31("$
٢  ז ٣ � Ə ɖ ɀ � R Ə ȅ ƫ ɖ ȸ Ǖ

(LQH�&HOHEULW\�.HQQHULQ�PLW�YLHOHQ
YHUVWHFNWHQ�7DOHQWHQ��%HD�ZHL¡��ZDV
VLH�ZLOO�Ȃ�YRU�DOOHP�PDO�LQ�GHQ�86$

VWXGLHUHQ

á � z z � È z ( � á X 0 � n � z J � á � « ³ Á � ( È � X z � z 0 á � ç � « k ّ �

x X Á � á 0 x � È z ( � � z � á 0 n ! R 0 z � ¨ « � h 0 k Á 0 z � R � ³ Á � ( È � � z
( 0 « � z ç È � J 0 � «  0 X Á 0 Á ّ �

=ZLVFKHQ�GHP����XQG����6HPHVWHU�LP�%DFKHORU��

)HEUXDU�XQG�0¦U]����:RFKHQ�

������'ΔVFRUGDQW�.QRZLQJ�LP�3DUWQHUVFKDIWVNRQWH[W�PLW�)UDX�2HWWLQJHQ��$OLVD
������%O¦VHU�XQG�-XOLD��5HFKHUFKH�XQG�3ODQXQJ�HLQHU�6WXGLH
������3DUDGR[LFDO�.QRZLQJ�XQG�9HUVFKZ¸UXQJVWKHRULHQ�PLW�-LLQ�-XQJ�
������9RUEHUHLWXQJ�HLQHU�6WXGLH
������3DUDGR[LFDO�.QRZLLQJ�XQG�(PSDWKLH�PLW�ΔUPDN�2OFD\VR\�2NWHQ�
������2QOLQHVWHOOHQ�HLQHU�6WXGLH�XQG�'DWHQDXIEHUHLWXQJ�

%«DWULFH�����



á � � R � ³ Á � ( È � J 0 á � R z Á ّ

( 0 X z 0 � ( « 0 X � n X 0  n X z J ³ � « Á 0 � X z � z 0 á � ç � « k �

( X 0 �  0 ³ Á 0 z � � k Á X à X Á � Á 0 z � X z � z 0 á � ç � « k �

z � x 0

n � J 0

ñ X x x 0 « ٖ
J 0  � È ( 0

¨ « 0 X ³

0 ³ ³ 0 z

ǰ
Ǳ
ǲ

*UHHQZLFK�9LOODJH�XQG�:DVKLQJWRQ�6TXDUH�3DUN

8SSHU�:HVW�6LGH��JHUDGH�GLH�*HJHQG�XP�/LQFROQ�&HQWHU

%URRNO\Q�+HLJKWV��VXSHU�VFK¸QH�6WUD¡HQ�XQG�WROOHU�%OLFN�¾EHU
0DQKDWWDQ�

%«DWULFH������

7KH�0DUNOH�5HVLGHQFH�

*UHHQZLFK�9LOODJH�DQ�GHU�*UHQ]H�]X�&KHOVHD����
0LQXWHQ�YRQ�GHU�1<8�HQWIHUQW��6HKU�]HQWUDO�XQG�VHKU
VFK¸QH�*HJHQG

(LQ]HO]LPPHU�PLW�HLJHQHP�%DG��6HKU�JHU¦XPLJ��LFK
ZDU�LP�����6WRFN�XQG�KDWWH�HLQHQ�XQYHUEDXWHQ�%OLFN
DXI�'RZQWRZQ�0DQKDWWDQ��ΔP�*HE¦XGH�VHOEHU�JDE
HV�NHLQH�ZLUNOLFKHQ�*HPHLQVFKDIWVU¦XPH��ZDV�VHKU
VFKDGH�ZDU��GD�PDQ�NDXP�DQGHUH�/HXWH�LP
:RKQKHLP�NHQQHQOHUQW

(LQHV�GHU�WHXUHUHQ�:RKQKHLPH��DEHU�DXIJUXQG�GHU
/DJH�XQG�=LPPHUJU¸¡H�DQJHPHVVHQ

��0DKO]HLWHQ�DP�7DJ�PLW�LQEHJULIIHQ��*XWH�XQG�JUR¡H
$XVZDKO��DOOHUGLQJV�QLFKW��ZHQQ�PDQ�9HJHWDULHU�LVW��
JUR¡H�3RUWLRQHQ�XQG�JXWH�(VVHQVTXDOLW¦W

�����������0HPRULDO�XQG�1DWXUDO�+LVWRU\�0XVHXP
������79�6KRZ�7DSLQJV�EHVXFKHQ
������HLQH�%URDGZD\�6KRZ�DQVFKDXHQ
������&DIHV�HQWGHFNHQ



ΔFK�NDQQ�GDV�JHVDPWH�3UDNWLNXP�DXI�MHGHQ�)DOO�ZHLWHUHPSIHKOHQ�
'LH�&KDQFH�]X�KDEHQ��LQ�1HZ�<RUN�]X�OHEHQ�XQG�GLH�$EO¦XIH�DQ
GHU�1<8�VR�JHQDX�NHQQHQ]XOHUQHQ��LVW�ZLUNOLFK�WROO�XQG�VRUJW�DXI
MHGHQ�)DOO�GDI¾U��GDVV�PDQ�VLFK�DOV�3HUVRQ�ZHLWHUHQWZLFNHOW��0DQ
VROOWH�MHGRFK�YRUKHU�JDQ]�JHQDX�ZLVVHQ��ZDV�PDQ�ZLOO�XQG�YRQ
GHP�3UDNWLNXP�HUZDUWHW��GHQQ��'HLQH�(UIDKUXQJ�NRPPW�GDUDXI
DQ��ZDV�GX�DXV�GHLQHU�=HLW�KLHU�PDFKVW��0DQ�LVW�VRZRKO�EHLP
3UDNWLNXP�LP�0RWLYDWLRQ�/DE�DOV�DXFK�LQ�GHU�ULHVLJHQ�6WDGW�1HZ
<RUN�&LW\�VHOEHU�GDI¾U�YHUDQWZRUWOLFK��VLFK�$XIJDEHQ�XQG
$NWLYLW¦WHQ�]X�VXFKHQ��GLH�HLQHQ�EHJHLVWHUQ��:LFKWLJ�LVW�DXFK�
GDVV�PDQ�GDUDQ�GHQNW��GDVV�PDQ�QLFKW�DOV�7RXULVW�I¾U�QXU�HLQ
SDDU�7DJH�KLHU�LVW��DXFK�ZHQQ�VLFK�GDV�DP�$QIDQJ�VR�DQI¾KOW����
XQG�JHQ¾JHQG�=HLW�KDW��DOOH�6HKHQVZ¾UGLJNHLWHQ�GHU�6WDGW�]X
HUNXQGHQ��'HPHQWVSUHFKHQG�LVW�HV�DXFK�PDO�LQ�2UGQXQJ��ZHQQ
PDQ�7DJH�KDW��DQ�GHQHQ�PDQ�QLFKW�VR�YLHO�XQWHUQLPPW���1HZ
<RUN�O¦XIW�QLFKW�ZHJ�

á � ³ � z X x x ³ Á � ( È � � È ³ � z 0 á � ç � « k � x X Á ّ �

0 Á á � ³ � ¨ 0 « ³ � z n X ! R 0 ³ � Î  0 « � ( 0 X z 0 � ñ 0 X Á � X z � z 0 á � ç � « k ي �

������:LVVHQ�¾EHU�)RUVFKXQJ�LQ�GHU�3V\FKRORJLH��ZHOFKHV�I¾U�PHLQ
������ZHLWHUHV�6WXGLXP�VHKU�Q¾W]OLFK�LVW
������YLHOH�(UOHEQLVVH��DQ�GLH�LFK�PLFK�LPPHU�JHUQH�HULQQHUQ�ZHUGH
������QHXH�)UHXQGVFKDIWHQ
������GDV�*HI¾KO��LQ�NXU]HU�=HLW�VXSHU�YLHOH�3XQNWH�DXI�GHU�%XFNHW�/LVW
������PHLQHV�/HEHQV�DEJHKDNW�]X�KDEHQ
������*HVFKHQNH�I¾U�PHLQH�)UHXQGH�XQG�)DPLOLH
������'DQNEDUNHLW�I¾U�DOOH�(UOHEQLVVH

%«DWULFH������



� z � á 0 n ! R 0 x � ¨ È z k Á � X z � ( 0 X z 0 x � ³ Á È ( X È x �  X ³ Á � ( È ّ �

�. - 
٢ א ד ٣ � Ə ɖ ɀ � R ƺ ǣ Ƴ ƺ Ǽ ƫ ƺ ȸ Ǖ �

'DV�(QHUJLHE¾QGHO�GHU�*UXSSH�
-RDQD�IDFNHOW�QLFKW�ODQJ�Ȃ�VLH�ZLOO
YLHO��DOOHV��LPPHU�XQG�VRIRUW�

'HVZHJHQ�LVW�VLH�NHLQ
:DVVHUPDQQ��VRQGHUQ�HLQ�/¸ZH�

á � z z � È z ( � á X 0 � n � z J � á � « ³ Á � ( È � X z � z 0 á � ç � « k ّ �

x X Á � á 0 x � È z ( � � z � á 0 n ! R 0 z � ¨ « � h 0 k Á 0 z � R � ³ Á � ( È � � z
( 0 « � z ç È � J 0 � «  0 X Á 0 Á ّ �

���0DVWHUVHPHVWHU

)HEUXDU�	�0¦U]����:RFKHQ��

0LW�-LLQ�LQ�HLQHP�3URMHNW�]X�ȊΔQWHOOHFWXDO�+XPLOLW\ȋ��LQ�ZHOFKHP�ZLU�XQV
PLW�5HVHDUFK�&RPPXQLFDWLRQ�EHVFK¦IWLJW�KDEHQ��ΔQQHUKDOE�GHV
3URMHNWV�ZXUGH�HLQH�ΔQWHUQHWVHLWH�]X�ΔQWHOOHFWXDO�+XPLOLW\�HUVWHOOW�XQG
LQ�GHU�=HLW�DOV�LFK�LQ�1<�ZDU�KDEHQ�ZLU�ΔQWHUYLHZV�PLW�)RUVFKHULQQHQ
GXUFKJHI¾KUW�XQG�GDUDXV�9LGHRV�JHVFKQLWWHQ��:LU�KDEHQ�XQV�HLQPDO
SUR�:RFKH�JHWURIIHQ�XQG�GD]ZLVFKHQ�3DSHU�JHOHVHQ�XQG�XQV�GLHVH
YRUJHVWHOOW��XP�XQV�DXI�GLH�ΔQWHUYLHZV�YRU]XEHUHLWHQ�

-RDQD������



á � � R � ³ Á � ( È � J 0 á � R z Á ّ

( 0 X z 0 � ( « 0 X � n X 0  n X z J ³ � « Á 0 � X z � z 0 á � ç � « k �

( X 0 �  0 ³ Á 0 z � � k Á X à X Á � Á 0 z � X z � z 0 á � ç � « k �

z � x 0

n � J 0

ñ X x x 0 « ٖ
J 0  � È ( 0

¨ « 0 X ³

0 ³ ³ 0 z

ǰ
Ǳ
ǲ

0XVLFDOV���PLW�GHU�/RWWHULH�YHUJ¾QVWLJW�]X�+DPLOWRQ��+DUU\�3RWWHU�	
$ODGLQ�

&HQWUDO�3DUN���6SD]LHUHQ�JHKHQ�RKQH�(QGH�

+LJK�/LQH���ZXQGHUVFK¸Q�]XP�6SD]LHUHQJHKHQ�	�&KHOVHD���3DUDGLHV
I¾U�&RIIHH�ORYHU�

-RDQD������

7KH�:HEVWHU�$SDUWPHQWV�

VXSHU�

'DV�:HEVWHU�KDW�HLQH�'DFKWHUUDVVH�PLW�%OLFN�DXI�GDV
(PSLUH�6WDWH�%XLOGLQJ��0DQ�KDW�DOOHV��ZDV�PDQ
EUDXFKW��DEHU�HLQH�+HL]XQJ��GLH�QXU�9ROOJDV�RGHU
1RUGSRO�NHQQW�

=X�KRFK��DEHU�I¾U�1<�HLQ�6FKQ¦SSFKHQ�

9LHOVHLWLJ��OHFNHU�XQG�V¦WWLJHQG���VHLW�ZLU�ZLVVHQ��GDVV
HV�XQOLPLWHG�6DODW�JLEW�

������'XUFK�+DUOHP�VWUHLIHQ�XQG�VFK¸QH�+¦XVHU�DQVFKDXHQ�
������=XP�6RQQHQXQWHUJDQJ�¾EHU�GLH�%URRNO\Q�%ULGJH�ODXIHQ�
������0LW�GHU�*RQGHO�QDFK�5RRVHYHOW�ΔVODQG�IDKUHQ�
������(QWODQJ�GHV�+XGVRQ�5LYHUV�VSD]LHUHQ�JHKHQ�
������)HLHUQ�JHKHQ�PLW�HLQHP�3URPRWHU�



á � ³ � z X x x ³ Á � ( È � � È ³ � z 0 á � ç � « k � x X Á ّ �

������1HXH�)UHXQGLQQHQ�
������9LHOH�XQYHUJHVVOLFKH�(ULQQHUXQJHQ�YRQ�2UWHQ��%HJHJQXQJHQ�
������XQG�$NWLYLW¦WHQ�
������8QHQGOLFK�YLHOH�)RWRV�
�

1HZ�<RUN�ZDU�HLQIDFK�XQJODXEOLFK��ΔFK�ZDU�YRP�HUVWHQ�7DJ�DQ�LQ
GLHVH�6WDGW�YHUOLHEW�XQG�ZLOO�¾EHUKDXSW�QLFKW�PHKU�JHKHQ��.HLQH
6WDGW�LVW�VR�ZLH�1HZ�<RUN�XQG�LFK�ELQ�XQJODXEOLFK�GDQNEDU�I¾U
GLHVH�0¸JOLFKNHLW�XQG�DOO�GLH�(UIDKUXQJHQ�GLH�LFK�KLHU�PDFKHQ
GXUIWH��'DQNH�DQ�DOOH�0HQVFKHQ�PLW�GHQHQ�LFK�GLHVH
XQYHUJHVVOLFKHQ�0RPHQWH�HUOHEHQ�GXUIWH��2QH�GD\�ΔȇOO�EH�EDFN�

-RDQD������

0 Á á � ³ � ¨ 0 « ³ � z n X ! R 0 ³ � Î  0 « � ( 0 X z 0 � ñ 0 X Á � X z � z 0 á � ç � « k ي �



� z � á 0 n ! R 0 x � ¨ È z k Á � X z � ( 0 X z 0 x � ³ Á È ( X È x �  X ³ Á � ( È ّ �

�4+( 
٢ א ה ٣ � Ə ɖ ɀ � Á ȸ ǣ ƺ ȸ

8QVHU�5XKHSRO�PLW�6LQQ�I¾U��VWKHWLN��
�8QG�HJDO��RE�PDQ�$OO]ZHFNUHLQLJHU�
HLQH�.RIIHUZDDJH�RGHU�D�VKRXOGHU�WR
FU\�RQ�EUDXFKW���EHL�-XOLD�LVW
V�DXI�MHGHQ

)DOO�]X�ILQGHQ��

á � z z � È z ( � á X 0 � n � z J � á � « ³ Á � ( È � X z � z 0 á � ç � « k ّ �

x X Á � á 0 x � È z ( � � z � á 0 n ! R 0 z � ¨ « � h 0 k Á 0 z � R � ³ Á � ( È � � z
( 0 « � z ç È � J 0 � «  0 X Á 0 Á ّ �

(QGH�GHV�0DVWHUVWXGLXPV�3V\FKRORJLH

(QGH�-DQXDU�ELV�$QIDQJ�$SULO�����:RFKHQ��

������'LVFRUGDQW�.QRZLQJ�LP�3DUWQHUVFKDIWVNRQWH[W�PLW�)UDX�2HWWLQJHQ��$OLVD
������%O¦VHU�XQG�%«DWULFH��'XUFKI¾KUXQJ�YRQ�6WXGLHQ��)HUWLJVWHOOXQJ�PHLQHU
������0DVWHUDUEHLW
������0&ΔΔ�XQG�+39�ΔPSIXQJ��9RUEHUHLWXQJ�PHLQHU�3URPRWLRQ�LQ�.RRSHUDWLRQ
������PLW�GHP�'.)=�XQG�)UDX�2HWWLQJHQ�	�+HUUQ�*ROOZLW]HU
������0&�XQG�&RURQD�ΔPSIXQJ��$XVWDXVFK�PLW�6XQ<RXQJ�.LP�]X�GHQ
������(UJHEQLVVHQ�LKUHU�6WXGLH�XQG�ZDV�GDV�I¾U�PHLQ�3URPRWLRQVWKHPD
������EHGHXWHQ�N¸QQWH�

-XOLD������



á � � R � ³ Á � ( È � J 0 á � R z Á ّ

( 0 X z 0 � ( « 0 X � n X 0  n X z J ³ � « Á 0 � X z � z 0 á � ç � « k �

( X 0 �  0 ³ Á 0 z � � k Á X à X Á � Á 0 z � X z � z 0 á � ç � « k �

z � x 0

n � J 0

ñ X x x 0 « ٖ
J 0  � È ( 0

¨ « 0 X ³

0 ³ ³ 0 z

ǰ
Ǳ
ǲ

*UHHQZLFK�9LOODJH��]�%��6WUDQG�%RRNVWRUH�XQG�.DIIHH�LQ�GHU
6RQQH�WULQNHQ��

'XPER�XQG�%URRNO\Q�+HLJKWV

&HQWUDO�3DUN��]�%��%HWKHVGD�)RXQWDLQ�

-XOLD������

7KH�:HEVWHU�$SDUWPHQWV�

+HOO
V�.LWFKHQ���&KHOVHD��1¦KH�7LPHV�6TXDUH��(PSLUH
6WDWH�%XLOGLQJ��+LJKOLQH��6HKU�JXWH�/DJH��PDQ�LVW�]X�)X¡
LQ����0ΔQXWHQ�DQ�GHU�1<8��*UHHQZLFK���$E]XJ�ZHJHQ
ZHQLJ�1DWXU�5XKHRUWH�LQ�GHU�1¦KH

0DQ�KDW�VHLQ�HLJHQHV�=LPPHU�DOV�5¾FN]XJVRUW��'LH
*HPHLQVFKDIWVGXVFKHQ��WRLOHWWHQ�VLQG�PHLVWHQV�VDXEHU�
6FK¸QH�XQG�YLHOH�*HPHLQVFKDIWV��XQG�$UEHLWVU¦XPH�
$E]XJ�I¾U�GLH�/DXWVW¦UNH�YRP�6WUD¡HQO¦UP�XQG�GLH
+HL]XQJ��LPPHU�HQWZHGHU�YLHO�]X�KHL¡�RGHU�]X�NDOW�

*XWHV�3UHLV�/HLVWXQJV�9HUK¦OWQLV��I¾U�1<&���$E]XJ�I¾U
HLQ�SDDU�YHUVWHFNWH�.RVWHQ�

9LHOI¦OWLJHV�XQG�K¦XILJ�DXFK�JHVXQGHV�(VVHQ��LPPHU
YHJHWDULVFKH�$OWHUQDWLYHQ��$E]¾JH��PDQFKPDO�ZLOGH
.RPELV��]�%��1XGHOQ�PLW�3ROHQWD���3ODVWLNJHVFKLUU�	
%HVWHFN��ZDV�ZHJJHVFKPLVVHQ�ZLUG

������HLQV�GHU�XQ]¦KOLJHQ�.XQVWPXVHHQ�EHVXFKHQ��]�%��:KLWQH\�0XVHXP�
������1HXH�*DOHULH��0R0$��
������GLH�6N\OLQH�YRQ�0DQKDWWDQ�EHVWDXQHQ��]�%��YRQ�%URRNO\Q��:LOOLDPVEXUJ
������RGHU�4XHHQV�DXV�
������6HFRQG�+DQG�6KRSSLQJ��:LOOLDPVEXUJ�RGHU�*UHHQZLFK�
������6RQQHQXQWHUJDQJ�DQVFKDXHQ��YRQ�GHU�%URRNO\Q�%ULGJH�RGHU�DXI�GHU
������)HUU\��
������5RRIWRSEDUV
������%UXQFKHQ�RGHU�.DIIHH�WULQNHQ�LQ�*UHHQZLFK�9LOODJH�RGHU�&KHOVHD�
������VR�YLHO�ZLH�P¸JOLFK�]X�)X¡�HQWGHFNHQ���ODQJH�6SD]LHUJ¦QJH�PDFKHQ
������]X�2SHQ�0LFV�LQ�*UHHQZLFK�9LOODJH���$OSKDEHW�&LW\�JHKHQ�



á � ³ � z X x x ³ Á � ( È � � È ³ � z 0 á � ç � « k � x X Á ّ �

������HLQ�SDDU�QHXH�6HFRQG�+DQG�7HLOH
������HLQH�+DQG�YROO�VXSHU�OLHEHU�QHXHU�)UHXQGLQQHQ���
������GDV�*HI¾KO��HLQ�NOHLQHV�6W¾FN�+HLPDW�LQ�GLHVHU�ULHVLJHQ�6WDGW�JHIXQGHQ
������]X�KDEHQ
������GDV�:LVVHQ��GDVV�LFK�QRFK�HLQPDO�ZLHGHUNRPPHQ�P¸FKWH
������ZHLWHUH�)RUVFKXQJVHUIDKUXQJHQ�XQG�.RQWDNWH��GLH�PLU�EHL�PHLQHU
������3URPRWLRQ�KHOIHQ�ZHUGHQ�
�

)DOOV�GLH�/HVHULQ���GHU�/HVHU�GLHVHV�'RNXPHQWHV�JHUDGH�GDU¾EHU
QDFKGHQNHQ�VROOWH��RE�HU���VLH�GLHVH�5HLVH�DQWUHWHQ�P¸FKWH��KDEH
LFK�KLHU�HLQH�NOHLQH�(QWVFKHLGXQJVKLOIH��WX�HV��'LHVH�6WDGW�LVW
ZDKQVLQQLJ�YLHOVHLWLJ�XQG�IDV]LQLHUHQG�XQG�HV�JLEW�KLHU�VXSHU
YLHOH�LQVSLULHUHQGH�HUIROJUHLFKH�0HQVFKHQ��0DQFKPDO�KDEH�LFK
PLFK�GHVKDOE�DXFK�HLQ�ZHQLJ�¾EHUIRUGHUW�RGHU�XQWHU�'UXFN
JHVHW]W�JHI¾KOW��DEHU�LFK�KDEH�LQ�*HVSU¦FKHQ�JHPHUNW��GDVV�HV
DOOHQ��GLH�KLHU�OHEHQ��VR�JHKW�RGHU�JLQJ��:HQQ�PDQ�VLFK�DXI�GLH
VFK¸QHQ�2UWH�XQG�(UIDKUXQJHQ�NRQ]HQWULHUW��I¾KOW�PDQ�VLFK
KLQJHJHQ�JDQ]�VFKQHOO�ZRKO�XQG�NDQQ�GDV�DXIUHJHQGH�/HEHQ�KLHU
JHQLH¡HQ��.OHLQHU�7LSS�]XP�6FKOXVV��HV�LVW�DXFK�PDO�RND\��HLQHQ
7DJ�DE]XVFKDOWHQ��]X�+DXVH�]X�EOHLEHQ�RGHU�HLQIDFK�LP�&HQWUDO
3DUN�HLQ�%XFK�]X�OHVHQ����
�

-XOLD������

0 Á á � ³ � ¨ 0 « ³ � z n X ! R 0 ³ � Î  0 « � ( 0 X z 0 � ñ 0 X Á � X z � z 0 á � ç � « k ي �



� z � á 0 n ! R 0 x � ¨ È z k Á � X z � ( 0 X z 0 x � ³ Á È ( X È x �  X ³ Á � ( È ّ �

� 15(-
٢ א ז ٣ � Ə ɖ ɀ � R Ə ȅ ƫ ɖ ȸ Ǖ

'HU�%XFKDXWRU�XQG�%XVLQHVV�0DQ
XQWHU�XQV��7¦JOLFK�7KXQILVFK�6DODW�LVW
QLFKWV�I¾U�0DUYLQ��'DI¾U�LVW�HU�YRQ
:LVFRQVLQ�¾EHU�0H[LNR�ELV�DXI�GLH
%DKDPDV�YLHO�UXPJHNRPPHQ��

á � z z � È z ( � á X 0 � n � z J � á � « ³ Á � ( È � X z � z 0 á � ç � « k ّ �

x X Á � á 0 x � È z ( � � z � á 0 n ! R 0 z � ¨ « � h 0 k Á 0 z � R � ³ Á � ( È � � z
( 0 « � z ç È � J 0 � «  0 X Á 0 Á ّ �

$XI�GHU�=LHOJHUDGHQ�LP�3V\FKRORJLH�0DVWHU�DQ�GHU�8QL�+DPEXUJ

9RQ�0LWWH�-DQXDU�ELV�(QGH�0¦U]

*HPHLQVDP�PLW�ΔUPDN�KDEH�LFK�6WXGLHQ�]X�3DUDGR[LFDO�.QRZLQJ�XQG
(PSDWKLH�DXVJHZHUWHW�E]Z��QHX�DXIJHVHW]W��+LHU�ZDU�HV�VXSHU�VSDQQHQG
DXFK�PHWKRGLVFK�WLHIHU�HLQ]XVWHLJHQ��3DUDOOHO�KDW�HV�PLU�DXFK�VHKU
JHKROIHQ�PLFK�ZHLWHU�LQ�GLH�/LWHUDWXU�XQG�GLH�YHUVFKLHGHQHQ
)RUVFKXQJVGHVLJQV�HLQ]XOHVHQ��ΔP�3URMHNW�YRQ�6XQ<RXQJ�KDEH�LFK�PLFK
LP�%HUHLFK�GHU�ΔQKDOWVDQDO\VH�HLQHU�*UXSSH�YRQ�5$ȇV�DQJHVFKORVVHQ��:LU
KDEHQ�HLQ�QHXHV�&RGLQJ�6FKHPD�I¾U�$XVVDJHQ�]X�&RURQD�7HVWV��E]Z�
GHU�ΔPSIXQJ�HQWZRUIHQ�XQG�JHJHQVHLWLJ�YDOLGLHUW��$XFK�GLHVHV�3URMHNW
ZXUGH�LP�.RQWH[W�3DUDGR[LFDO�.QRZLQJ�NRQ]LSLHUW��(EHQIDOOV�XQWHUVW¾W]WH
LFK�-LLQ�LP�QHXHQ�3URMHNW�]XU�8QFHUWDLQW\�LQ�%H]XJ�DXI�3DUDGR[LFDO
.QRZLQJ��+LHU�VWDQG�YRU�DOOHP�GLH�/LWHUDWXUUHFKHUFKH�LP�)RNXV��-HGH
:RFKH�EHVXFKWHQ�ZLU�GDV�0HHWLQJ�LP�0RWLYDWLRQ�/DE��ZR
)RUVFKXQJVYRUKDEHQ�XQG�(UJHEQLVVH�SU¦VHQWLHUW�XQG�GLVNXWLHUW�ZXUGHQ
��KLHU�NRQQWHQ�ZLU�XQV�DXFK�DNWLY�EHWHLOLJHQ��

0DUYLQ�������
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.ROSLQJ�6RFLHW\

8SSHU�(DVW�6LGH�0DQKDWWDQ��6XEZD\�$QELQGXQJ�XQG
YLHOH�%DUV��5HVWDXUDQWV�XQG�6XSHUP¦UNWH�LQ�GLUHNWHU
1¦KH��(EHQIDOOV�LVW�GHU�&HQWUDO�3DUN�GLUHNW�LQ�GHU
1DFKEDUVFKDIW

(LQ]HO]LPPHU�PLW�*HPHLQVFKDIWVEDG�RKQH�.¾FKH�
.OHLQH�.¾KOVFKU¦QNH�N¸QQHQ�MHGRFK�DXVJHOLHKHQ
ZHUGHQ��'DV�*HE¦XGH�LVW�VFKRQ�¦OWHU��GLH�=LPPHU
VLQG�DEHU�LQ�JXWHU�9HUIDVVXQJ�XQG�VHKU�VDXEHU�

ΔQ�GHU�:RFKH�����'ROODU���ZDV�LP�9HUJOHLFK�ZRKO�QLFKW
J¾QVWLJHU�]X�ILQGHQ�LVW�

6HKU�DPHULNDQLVFK�XQG�SUDNWLVFK�MHGHQ�7DJ�)OHLVFK�
:HUȇV�PDJ��NDQQ�VLFK�VLFKHU�DUUDQJLHUHQ��MHGRFK�LVW�GLH
$XVZDKO�VHKU�¾EHUVFKDXEDU��'D�HV�LP�3UHLV�HQWKDOWHQ
LVW��ZLUG�PDQ�DEHU�LQ�MHGHP�)DOO�VDWW

! � x x È z X Á ç 'D�KLHU�DOOH�GLUHNW�QHEHQHLQDQGHU�ZRKQHQ��NRPPW
PDQ�VFKQHOO�LQV�*HVSU¦FK�XQG�NDQQ�VLFK�VXSHU
YHUQHW]HQ��+LHU�VLQG�6WXGLHUHQGH�XQG�3UDNWLNDQWHQ
DXV�DOOHU�:HOW��ZDV�VHKU�EHUHLFKHUQG�LVW��'DV�3HUVRQDO
LVW�HEHQIDOOV�VHKU�IUHXQGOLFK

/LEHUW\�ΔVODQG��'HU�%OLFN�DXI�GLH�6N\OLQH�LP�6FKDWWHQ�GHU
)UHLKHLWVVWDWXH�LVW�HLQ�0XVW�6HH�

.RUHD�7RZQ��(LQ�ULHVHQ�$QJHERW�DQ�%DUV��5HVWDXUDQWV�XQG�.DUDRNH�
%DUV��+LHU�LVW�I¾U�MHGHQ�HWZDV�GDEHL�

&HQWUDO�3DUN��+LHU�NDQQ�PDQ�PDO�ZLUNOLFK�ȊGXUFKDWPHQȋ�EHL�DOOHU�+HNWLN
LQ�GHU�&LW\��$XFK�VXSHU�I¾U�6SD]LHUJ¦QJH�RGHU�-RJJHQ��
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������(LQ�ULHVHQ�$UVHQDO�DQ�(LQGU¾FNHQ�XQG�ΔQVSLUDWLRQHQ
������1HXH�.RQWDNWH�XQG�)UHXQGVFKDIWHQ�
������(LQ�/LEHUW\�6WDWXH�.¾KOVFKUDQNPDJQHW�
������1HXH�ΔQVLJKWV�LQ�LQWHUQDWLRQDOH�)RUVFKXQJ�XQG�0HWKRGHQ
������%HJHLVWHUXQJ�I¾U�GLH�0RWLYDWLRQVSV\FKRORJLH�
������:HUWVFK¦W]XQJ�I¾U�'HXWVFKODQG��*HVXQGKHLWV����%LOGXQJVV\VWHP�

'LH�=HLW�KLHU�LVW�XQJODXEOLFK�VFKQHOO�YHUIORJHQ���ZDV�VLFKHU�HLQ
JXWHV�=HLFKHQ�LVW��'LH�6WDGW�KDW�VR�XQJODXEOLFK�YLHO�]X�ELHWHQ�
VRGDVV�HLQHQ�SHUPDQHQW�HLQH�JHZLVVH�Ȋ)HDU�RI�PLVVLQJ�RXWȋ
EHJOHLWHW��+LHU�HLQ�7LSS��:LUNOLFK�GLH�'LQJH�SODQHQ�XQG�DQJHKHQ�
ZR�LKU�DP�PHLVWHQ�/XVW�GUDXI�KDEW��(V�LVW�HLQIDFK�QLFKW�P¸JOLFK
DOOHV�]X�VHKHQ�XQG�]X�XQWHUQHKPHQ�XQG�GDV�LVW�Y¸OOLJ�RND\�
9LHOHV�HUJLEW�VLFK�DXFK�HLQIDFK�VSRQWDQ��Z¦KUHQG�HLQHV
6SD]LHUJDQJV�GXUFK�1HZ�<RUN��ΔFK�ELQ�VHKU�GDQNEDU�I¾U�GLH
0¸JOLFKNHLW�Ȋ1HZ�<RUNHU�DXI�=HLWȋ�JHZHVHQ�VHLQ�]X�G¾UIHQ�XQG
Z¾UGH�MHGHU]HLW�ZLHGHU�NRPPHQ��'LH�.RPELQDWLRQ�DXV
DNDGHPLVFKHQ�0¸JOLFKNHLWHQ�KLHU�DQ�GHU�1<8�LQ�.RPELQDWLRQ�PLW
GHP�JUR¡HQ�NXOWXUHOOHQ�$QJHERW�LVW�VLFKHU�HLQPDOLJ����
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������0XVHHQ�9LHOIDOW��0(7��020$��*XJJHQKHLP��(OOLV�ΔVODQG�HWF�
������%HVXFK�LP�+DUU\�3RWWHU�6WRUH��$FKWXQJ��PDJLVFK��
������'LYHUVH�5RRIWRS�%DUV
������-D]]�$EHQGH�LQ�&KHOVHD�
������$XVEOLFN�YRP�5RFNHIHOOHU�&HQWHU
������7UDP�)DKUW�¾EHU�5RRVHYHOW�ΔVODQG
������%URDGZD\�$EHQG�XQG�HLQH�6KRZ�
������9LEH�&DWFKLQJ�LQ�GHU�:DOO�6WUHHW�
������$XVIOXJ�LQ�GLH�%URRNO\Q�%UHZHU\
������1%$�*DPH�
������:RFKHQHQGDXVIOXJ��%RVWRQ��1HZ�+HDYHQ��3KLODGHOSKLD��
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'LH�GDXHUUHLVHQGH�.XQVW��XQG
/LWHUDWXUOLHEKDEHULQ�KDW�VR�PDQFKHQ
)XQIDFW�SDUDW��)DUEHQIURKH�(\HOLQHU
PDFKHQ�6RSKLD�]X�HLQHP�+LQJXFNHU
DXI�MHGHU�3DUW\�XQG�LKUH�/LHEH�I¾U
6SD]LHUJ¦QJH�EULQJW�XQV�7DJ�XQG

1DFKW�DQ�GLH�IULVFKH�/XIW��$XFK�VRQVW
LVW�VLH�I¾U�GLH�+DUPRQLH�GHU�*UXSSH

QLFKW�ZHJ]XGHQNHQ��
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LQ�HLQHP�3UDNWLNXPVMDKU�]ZLVFKHQ�%DFKHORU�XQG�0DVWHU

���:RFKHQ�LP�)HEUXDU��0¦U]�XQG�$SULO

ΔQ�GHQ�)RUVFKXQJVSURMHNWHQ�YRQ�-LLQ�-XQJ�]X�
������������3DUDGR[LFDO�.QRZLQJ�LQ�9HUVFKZ¸UXQJVWKHRULHQ�XQG�
�������������8Q��&HUWDLQW\�XQG�3DUDGR[LFDO�.QRZLQJ
ΔQ�GHQ�Z¸FKHQWOLFKHQ�0HHWLQJV�KDEHQ�ZLU�3DSHU�GLVNXWLHUW�
3U¦VHQWDWLRQHQ�JHKDOWHQ�XQG�6WXGLHQ�YRUEHUHLWHW�

6RSKLD�������
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������0XVHHQ�XQG�*DOHULHQ���*XJJHQKHLP��1HXH�*DOHULH��0R0$�
������NOHLQH�*DOHULHQ�LQ�'80%2�XQG�&KHOVHD��Ȑ
������'XUFK�GLH�6HFRQG�+DQG�/¦GHQ�YRQ�:LOOLDPVEXUJ�VW¸EHUQ�
������2SHQ�0LF�1LJKWV�LQ�$OSKDEHW�&LW\�
������7HFKQR�LQ�%URRNO\Q�
������3LFNQLFNHQ�DP�%ULJKWRQ�%HDFK�
������5DPHQ�HVVHQ�EHL�5DNX�LQ�GHU�8SSHU�:HVW�6LGH�

*DQWU\�3OD]D�6WDWH�3DUN�LQ�4XHHQV�XQG�+XGVRQ�5LYHU�3DUN�LQ
0DQKDWWDQ��)DVW�ZLH�8UODXE��KLHU�VSD]LHUHQ�RGHU�ODXIHQ�]X�JHKHQ�
RGHU�HLQIDFK�QXU�LQ�GHU�6RQQH�]X�VLW]HQ�

6W��-DUGLP�LQ�:HVW�9LOODJH��=XP�.DIIHH�RGHU�:HLQ�WULQNHQ�XQG�1HZ
<RUNHU�0HQVFKHQ�EHREDFKWHQ��(LQIDFK�VFK¸Q�GD�

'DV�:HEVWHU��+LHU�KDW�PDQ�LPPHU�QHWWH�0HQVFKHQ�XP�VLFK�

6RSKLD�������

7KH�:HEVWHU�$SDUWPHQWV�

0DQKDWWDQ��]ZLVFKHQ�3HQQ�6WDWLRQ�XQG�+XGVRQ�5LYHU�
6XSHU�]HQWUDO�XQG�JXW�DQJHEXQGHQ��GDI¾U�DEHU�DXFK
EXV\�XQG�ODXW�

$OOHV��ZDV�PDQ�EUDXFKW��XQG�HLQH�VR�VFK¸QH
'DFKWHUUDVVH��

%LOOLJ�LVW�GDV�QLFKW��DEHU�I¾U�1HZ�<RUNHU�9HUK¦OWQLVVH
ULFKWLJ�JXW�

0HLVWHQV�JXW��=ZHL�0DKO]HLWHQ�DP�7DJ�XQG�LPPHU
YLHOH�2SWLRQHQ��9HJHWDULVFK�OHEHQ�LVW�KLHU�JDQ]
HLQIDFK��1XU�3ODVWLNP¾OO�YHUPHLGHQ�OHLGHU�QLFKW�
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������WROOH�QHXH�)UHXQGVFKDIWHQ�
������JDQ]�YLHOH�*HGDQNHQ��1RWL]EXFKHLQWU¦JH�XQG�ΔQVSLUDWLRQ�
������GLH�)RUVFKXQJVHUIDKUXQJHQ��GLH�PLU�GDV�*HI¾KO�JHEHQ��MHW]W
������ZLUNOLFK�YHUWUDXWHU�GDPLW�]X�VHLQ�
������HLQ�SDDU�YROOH�$QDORJILOPH�

0DQFKPDO�LVW�HV�JDU�QLFKW�VR�HLQIDFK��PLW�GHU�0HQJH�DQ
2SWLRQHQ��0HQVFKHQ��(LQGU¾FNHQ�XQG�GHP�XQHQGOLFKHQ�+XSHQ
XP]XJHKHQ��$EHU�GDQQ��JHUDGH�ZHQQ�PDQ�VLFK�I¾KOW��DOV�Z¾UGH
PDQ�LQ�GHU�6WDGW�XQWHUJHKHQ��WULIIW�PDQ�SO¸W]OLFK�MHPDQGHQ�DXI
GHU�6WUD¡H��GHQ�PDQ�NHQQW��'DV�LVW�1HZ�<RUN�I¾U�PLFK��ΔFK�Z¾UGH
PLFK�MHGHQIDOOV�VRIRUW�ZLHGHU�GDI¾U�HQWVFKHLGHQ��KHU]XNRPPHQ�

6RSKLD�������
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