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'UHKGXUFKI�KUXQJ� NSO� 5RWDU\ MRLQW� DVV\� ���������D
'UHKGXUFKI�KUXQJ 5RWDU\ MRLQW ��������
$QKlQJHU��(LQULFKWXQJ 7DJ DWWDFKPHQW 9DULDQWH
$175,(% '5,9( ��
0RWRU� '$,0/(5��%(1= (QJLQH� '$,0/(5��%(1=
7\S� 7\SH� 20 ���
6HULH� 6HULHV� ��������������

��� ���
)DEULN��1U�� 6HULDO��1R��
/HLVWXQJ� 2XWSXW� ��� N:�

���� 530
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0RWRU�� XQG :DQGOHUHLQEDX (QJLQH�� DQG WRUTXH FRQYHUWHU ���������F
DUU�

0RWRU��$QEDXWHLOH (QJLQH PRXQWLQJ SDUWV ���������E
:DQGOHU� =)��+1 ��� 7RUTXH &RQYHUWHU� =)��+1 ���
:$1'/(5 72548( &219(57(5
:DQGOHU� NSO� 7RUTXH FRQYHUWHU� DVV\�
:DQGOHU 7RUTXH FRQYHUWHU
0RWRUDQVFKOX� (QJLQH IODQJH ��������:DQGOHU 7RUTXH FRQYHUWHU ��������
6FKDOWXQJ 6KLIW ��������
*HKlXVH +RXVLQJ ��������
)DKUDEWULHE 7UDYHO RXWSXW ��������
'UXFNUHJHOYHQWLO 3UHVVXUH FRQWURO YDOYH ��������
'UXFN|OSXPSH +\GUDXOLF SXPS ��������
gOOHLWXQJHQ /XEULFDWLRQ SLSHV ��������
1HEHQDEWULHE $X[� GULYH ��������
9HUWHLOHUJHWULHEH��(LQEDX 'LVWULEXWRU JHDU PRXQW� ���������E
*HWULHEH� =)���:* ��� *HDU� =)���:* ��� ���
:(1'(*(75,(%( 5(9(56,1* 75$160,66,21
$QWULHE 'ULYH ��������
*HKlXVH +RXVLQJ ��������
gOOHLWXQJHQ /XEULFDWLRQ SLSHV ��������
gOHLQI�OOVWXW]HQ 2LO ILOOHU QHFN ��������
,QGXNWLYJHEHU ,QGXFWLY WUDQVPLWWHU ��������
(OHNWULVFKH 6FKDOWXQJ 6KLIW FRQWURO HOHFWU� ��������
(OHNWULVFKH 6FKDOWXQJ 6KLIW FRQWURO HOHFWU� ��������
9RUJHOHJHZHOOH &RXQWHUVKDIW ��������
.XSSOXQJ &RXSOLQJ ��������
.XSSOXQJ &RXSOLQJ ��������
.XSSOXQJ &RXSOLQJ ��������
'LIIHUHQWLDO 'LIIHUHQWLDO ��������
)HVWHOOEUHPVH 3DUNLQJ EUDNH ��������
:HFKVHOILOWHU )LOWHU FDUWULGJH ��������
1HEHQDEWULHE $X[� GULYH ��������
1HEHQDEWULHE $X[� GULYH ��������
1RWOHQNSXPSH (PHUJHQF\ VWHHULQJ SXPS ��������
7DFKR 6SHHGRPHWHU ��������$QEDXWHLOH PLW )LOWHU 0RXQWLQJ SDUWV ZLWK ILOWHU ��������
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:DVVHUN�KOHUHLQEDX 5DGLDWRU PRXQWLQJ ���������D
$QVFKOX�WHLOH ]XP .�KOHU &RQQHFWLRQ SDUWV IRU UDGLDWRU ���������D
/XIWILOWHU $LU FOHDQHU ���������D
.UDIWVWRIIEHKlOWHU )XHO WDQN ���������
.UDIWVWRIIOHLWXQJHQ )XHO OLQHV ���������
$XVSXIIDQODJH ([KDXVW V\VWHP ���������E
/8)7$1/$*( $,5 6<67(0 ��
'UXFNOXIWDQODJH 3QHXPDWLF V\VWHP ���������D
+<'5$8/,. +<'5$8/,& ��
+\GUDXOLNEHKlOWHU +\GUDXOLF RLO WDQN ���������D
5�FNODXIHLQEDXILOWHU 5HWXUQ RLO ILOWHU
(LQI�OOILOWHU )LOWHU ��������
*HWULHEHK\GUDXOLN *HDU K\GUDXOLF ���������D
gON�KOXQJ��9HUWHLOHUJHWULHEH 2LO FRROLQJ��GLVWULEXWRU JHDU ���������
/HQNXQJVK\GUDXOLN �[� 6WHHULQJ K\GUDXOLF �[�
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH
'XUFKIOX�DQ]HLJHU )ORZ LQGLFDWRU
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH
/HQNXQJVK\GUDXOLN �[� 6WHHULQJ K\GUDXOLF �[�
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH'XUFKIOX�DQ]HLJHU )ORZ LQGLFDWRU
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH
%ORFNLHUYHQWLO 6KXW��RII YDOYH
/HQNXQJVK\GUDXOLN �[� 6WHHULQJ K\GUDXOLF �[� ���������F
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH
'XUFKIOX�DQ]HLJHU )ORZ LQGLFDWRU ��������
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH
%ORFNLHUYHQWLO 6KXW��RII YDOYH
9HQWLOEORFN 9DOYH EORFN ��������
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)HGHUXQJVK\GUDXOLN 5HVLOLHQW K\GUDXOLF ���������E
%UHPVDQODJH %UDNH V\VWHP ���������D
$EVW�W]K\GUDXOLN 6XSSRUW K\GUDXOLF ���������E
6WHXHUEORFN &RQWURO EORFN ��������'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH ��������
.�KOK\GUDXOLN��0RWRU +\GU� FRROLQJ OLQHV��HQJLQH ���������D
.$%,1( &$%,1 ��
.DELQH� NSO� &DELQ� DVV\� ���������D 

.DELQH &DELQ ���������
:LVFKHUDQODJH :LSHU V\VWHP ���������
3HGDOHLQEDX 3HGDO DUUDQJHPHQW ���������D
1HKPHU]\OLQGHU 6ODYH F\OLQGHU ��������
/HQNXQJVHLQEDX 6WHHULQJ PRXQWLQJ ���������D
:LQNHOJHWULHEH $QJOH JHDU ��������
+HL]XQJVDQODJH +HDWLQJ DUU� ���������
+HL]JHUlW +HDWHU ��������
6WDQGKHL]XQJ $X[� KHDWLQJ ������������ 8$ ����
+HL]JHUlW +HDWH �������� ��� ���U
6FKHLQZHUIHU��:LVFKHUDQODJH +HDGODPS��ZLSHU V\VWHP
(/(.75,. (/(&75,& �� �� 9ROW
8QWHUZDJHQ &KDVVLV ���������
.DELQH &DELQ ���������
$UPDWXUHQEUHWW ,QVWUXPHQW SDQHO ���������D
.OHPPNDVWHQ -XQFWLRQ ER[ ���������E
6WHXHUSXOW��$EVW�W]XQJ &RQWURO SDQHO��RXWULJJHU ���������D
9HUWHLOHUNDVWHQ��5�FNOHXFKWHQ 'LVWU� ER[��WDLO OLJKWV ���������
9HUWHLOHUNDVWHQ��0DJQHWYHQWLOH 'LVWU� ER[��VROHQRLG YDOYHV ���������D



%DXNDUWH0DFKLQH UHFRUG
������� �	����
���
�������
 ����������������� �����! "
$#%��&'��
(� ���) "�*#

 ,+-# �/.'�0�1��2"����� ��
 +3� �)4	�-
	���)�5��67��28�3�	�9����� � :���
$��� ;,�<4 �5
$��=> ?
	#%��
@
	�-��
� 8��# &'��� �$���BA���=��

&'��CD�$� ���&B�-EF�5� ��� G�� HI��� �)� �3��JK�)�I#)����=�� &'��
5� �D�/L-��M�
(� E)H/ "
$#
&'��
5� ���N�(&B�-
5� ���) "�*#

O,PQ;?M3����� C�R�����=�����:���6SG'+�H H%��� �)� �-��� ��R���;,��R�����=
T���
5� �)�5� ���3��45
$�-6U����=��*VD�����W�������3X

$& ��� �� ���

�� ���

Y Z[
\ ]
^ _ `
a _[
b c
deFf
g h

��� -XOL ����

$&+6(,1%$8 81' *(/(1.�� $;/( ,167$//$7,21�-2,17 ��
:(//(1 6+$)76
$FKVHLQEDX $FKVH � $[OH LQVWDOODWLRQ D[OH � ���������E
/HQNWULHEDFKVH �� $FKVH 6WHHULQJ D[OH �VW D[OH �������� �� ���
$FKVDQWULHE $[OH GULYH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
/HQN]\OLQGHU 6WHHULQJ F\OLQGHU ��������
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU ��������
$FKVHLQEDX $FKVH ���� �[�[� $[OH LQVWDOODWLRQ ���� �[�[�
6WDUUDFKVH �� $FKVH $[OH� ULJLG �QG D[OH
%UHPVH %UDNH
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU
6WDUUH 7UHLEDFKVH �� $FKVH $[OH� ULJLG �UG D[OH
$FKVDQWULHE $[OH GULYH
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU
%UHPVH %UDNH
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU
$FKVHLQEDX $FKVH ���� $[OH LQVWDOODWLRQ� D[OH ����
�[�[� �[�[�
6WDUUDFKVH �� $FKVH $[OH� ULJLG �QG D[OH
%UHPVH %UDNH
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU
/HQNWULHEDFKVH �� $FKVH 6WHHULQJ D[OH �UG D[OH
$FKVDQWULHE $[OH GULYH
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU
%UHPVH %UDNH
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU
/HQN]\OLQGHU 6WHHULQJ F\OLQGHU
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU
)HGHUVSHLFKHU 6SULQJ DFFXPXODWRU
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$FKVHLQEDX $FKVH ���� �[�[� $[OH LQVWDOODWLRQ ���� �[�[�
6WDUUH 'XUFKWULHEVDFKVH� 'ULYLQJ VKDIW� ULJLG
�� $FKVH �QG D[OH
$FKVDQWULHE $[OH GULYH
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU
%UHPVH %UDNH
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU/HQNWULHEDFKVH �� $FKVH 6WHHULQJ D[OH �UG D[OH
$FKVDQWULHE $[OH GULYH
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU
%UHPVH %UDNH
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU
/HQN]\OLQGHU 6WHHULQJ F\OLQGHU
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU
)HGHUVSHLFKHU 6SULQJ DFFXPXODWRU
$FKVHLQEDX $FKVH ���� �[�[� $[OH LQVWDOODWLRQ ���� �[�[� ���������E
'XUFKWULHEVDFKVH �� $FKVH 'ULYLQJ VKDIW� �QG D[OH �������� �� ���
$FKVDQWULHE $[OH GULYH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQNWULHEDFKVH �� $FKVH 6WHHULQJ D[OH �UG D[OH �������� �� ���
$FKVDQWULHE $[OH GULYH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQN]\OLQGHU 6WHHULQJ F\OLQGHU ��������
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU ��������
*HOHQNZHOOHQHLQEDX �[� -RLQW VKDIW PRXQWLQJ �[�
*HOHQNZHOOHQHLQEDX �[� -RLQW VKDIW PRXQWLQJ �[� ���������D
/HQNJHVWlQJH �� 9RUGHUDFKVH 6WHHULQJ OLQNDJH �� IURQW D[OH ���������D
/HQNJHVWlQJH��+LQWHUDFKVH �[� 6WHHULQJ OLQNDJH��UHDU D[OH �[� ���������
)HGHUVSHLFKHU 6SULQJ DFFXPXODWRU ��������
5lGHU XQG 5HLIHQ :KHHOV DQG WLUHV ���������
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$1+$1* $11(;
/DFNLHUXQJ� 6RQGHUODFNLHUXQJ &RORXU� 6SHFLDO FRORXU

6FKDOWSOlQH 8QWHUZDJHQ� 6FKHPDWLFV &KDVVLV�
$EVW�W]K\GUDXOLN 2XWULJJHU K\GUDXOLF ��������G��
/HQNXQJVK\GUDXOLN �[� 6WHHULQJ K\GUDXOLF �[�
/HQNXQJVK\GUDXOLN �[� 6WHHULQJ K\GUDXOLF �[�
/HQNXQJVK\GUDXOLN �[� 6WHHULQJ K\GUDXOLF �[� ����������
)HGHUXQJVK\GUDXOLN 5HVLOLHQW K\GUDXOLF ����������
%UHPVK\GUDXOLN %UDNH K\GUDXOLF ��������F��
(OHNWURVFKDOWSODQ (OHFWULF VFKHPDWLF ��������D��


  $EZHLFKXQJHQ� 
  9DULDWLRQV IURP SDJH� (7���3DUW��1R��
8$ ���� 8$ ����
� $UPOHKQH� UHFKWV � DUP UHVW� U�K� ���������D ��������
� $UPOHKQH� OLQNV � DUP UHVW� O�K� ���������D ��������


