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:LSSZHUN 'HUULFNLQJ JHDU
:LSSZHUNVJHWULHEH :LQFK JHDU� GHUULFNLQJ
:LSSZHUNVEUHPVH 'HUULFNLQJ JHDU� EUDNH
+\GURPRWRU +\GU� PRWRU
+XEZHUN , +RLVW JHDU , ��������E
+XEZHUNVJHWULHEH +RLVW JHDU ��������
+XEZHUNVEUHPVH 0XOWLSOH GLVN EUDNH ��������E
+\GURPRWRU +\GU� PRWRU ��������
+XEZHUN ,, +RLVW JHDU ,,
+XEZHUNVJHWULHEH +RLVW JHDU
+XEZHUNVEUHPVH 0XOWLSOH GLVN EUDNH
+\GURPRWRU +\GU� PRWRU
6HQNHQGVFKDOWHU /RZHU OLPLW VZLWFK ��
'5(+:(5. 6:,1* *(5 ��
'UHKZHUN 6ZLQJ JHDU ��������F�
'UHKZHUNVJHWULHEH 6ZLQJ JHDU ER[ ��������
'UHKZHUNVEUHPVH 6SULQJ SUHVVXUH �� GLVN EUDNH ��������
+\GU���0RWRU +\GU� PRWRU ��������
52//(16$7= 52//(5 6(7 ��
5ROOHQVDW] 5ROOHU VHW ��������D
/HLWZDO]HQ *XLGH UROOHU ��������
+<'5$8/,. +<'5$8/,& ��
+\GUDXOLN .DELQH +\GUDXOLF FDELQ ��������G 8$ ������
9RUVWHXHUJHUlW� UHFKWV 3LORW RLO XQLW� U�K� ��������D
9RUVWHXHUJHUlW� OLQNV 3LORW RLO XQLW� O�K� ��������
9HQWLODQRUGQXQJ 9DOYH DUUDQJHPHQW ��������E
+\GUDXOLN� UHFKWH 6HLWH +\GUDXOLF� U�K� ��������G 8$ ������
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'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH YDOYH ��������
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9HQWLOSODWWH 'UHKZHUN 9DOYH SODWH VZLQJ JHDU ��������E
1DFKVDXJSODWWH $QWLFDYLWDWLRQ SODWH ��������
9HQWLOSODWWH (LQ]LHKZHUN 9DOYH SODWH OXIILQJ JHDU ��������
9HQWLOSODWWH :LSSZHUN 9DOYH SODWH GHUULFNLQJ JHDU ��������
9HQWLOSODWWH +XEZHUN , 9DOYH SODWH KRLVW JHDU , ��������E
+\GUDXOLN +XEZHUN ,, +\GUDXOLF KRLVW JHDU ,, ��������D
9HQWLOSODWWH +XEZHUN ,, 9DOYH SODWH KRLVW JHDU ,, ��������D
)$+5(5.$%,1( 23(5$725·6 &$% ��
/DFNLHUXQJ� &RORXU�
6FKXW]KDXV 0DFKLQHU\ KRXVH ��������D
)DKUHUNDELQH 2SHUDWRU·V FDE ��������E
:DUPOXIW��gOKHL]XQJ $LU GLVWULEXWRU ��������F
+HL]JHUlW +HDWHU DVV\� ��������
)X�EHWlWLJXQJ 'UHKZHUNVEUHPVH 6ZLQJ��EUDNH��SHGDO OLQNDJH ��������D
(/(.75,. (/(&75,& �� �� 9ROW
(OHNWURWHLOH 2EHUZDJHQ (OHFWULF VXSHUVWUXFWXUH ��������G 8$ ������
(OHNWULN )DKUHUNDELQH (OHFWULF RSHUDWRU·V FDE ��������I
$UPDWXUHQWDIHO ,QVWUXPHQW SDQHO ��������D
%HGLHQNRQVROH 2SHUDWLRQ SDQHO ��������
6FKDOWNDVWHQ� NSO� ;� 6ZLWFK ER[ DVV\� ;� �����������
9HUWHLOHUNDVWHQ ;� 'LVWULEXWLRQ ER[ ;� ��������
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6HLOH 81. 5RSHV 81. ��������D
6HLOH 5RSHV ��
*UXQGDXVOHJHU ��� P %DVLF ERRP ��� P ����������� ��������
� =ZLVFKHQVW�FN ��� P � ([WHQVLRQ ��� P ����������� ��������
� =ZLVFKHQVW�FN ��� P � ([WHQVLRQ ��� P ����������� ��������
�� =ZLVFKHQVW�FN ��� P �� ([WHQVLRQ ��� P ����������� ��������
=ZLVFKHQVW�FN ��� P ([WHQVLRQ ��� P ��
=ZLVFKHQVW�FN ���� P ([WHQVLRQ ���� P

6SLW]HQVW�FN ���� P 7RS SLHFH ���� P ����������� ��������
$XVOHJHUNRSI ��� 0S %RRP KHDG ��� 0S ��
8QLYHUVDONRSI ���� P 0XOWL SXUSRVH KHDG ���� P ��������D ��������
$XIULFKWHERFN $��)UDPH ��������E ��������
$EVW�W]]\OLQGHU 2XWULJJHU F\OLQGHU ��������D
$EVSDQQVW�W]H +$$ %UDFH PDLQ ERRP �������� ��������
7UDQVSRUWVWHOOXQJ 7UDYHO ORFN ��������D
+,/)6$86/(*(5 81' -,% %220 $1' 02817,1* ��
$1%$87(,/( 3$576
6HLOH ZLSSEDU� � :LQGHQ 5RSHV GHUULFNLQJ� � ZLQFKHV
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*UXQGDXVOHJHU ��� P %DVLF ERRP ��� P
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$EVSDQQVW�W]H +,$ %UDFH MLE ERRP
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:LSSVHLOERFN 'HUULFNLQJ IUDPH
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(OHNWURWHLOH +$$ �6WDQGDUG (OHFWULF SDUWV PDLQ ERRP ��������E ��������
� $QEDXWHLOH VWDUUHU +,$� �VWDQGDUG � PRXQWLQJ SDUWV�

IO\ MLE�
(OHNWURWHLOH +$$ � $QEDX�� (OHFWULF SDUWV PDLQ ERRP � ��������
WHLOH ZLSSE� +,$ PRXQW� SDUWV IO\LQJ MLE ERRP
(OHNWURWHLOH +$$ � +,$� (OHFWULF SDUWV PDLQ ERRP �
VWDUU MLE ERRP� ULJLG
(OHNWURWHLOH +$$ � +,$� (OHFWULF SDUWV PDLQ ERRP �
ZLSSEDU IO\LQJ MLE ERRP
+XEHQGVFKDOWHU 81. +RLVW OLPLW VZLWFK 81. ��������D
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(OHNWULN��6XSHUOLIW (OHFWULF VXSHUOLIW
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5RKUVFKHOOHQ 3LSH FODPSV ��������
5RKUYHUVFKUDXEXQJHQ 8QLRQV ��������
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6FKDOWSOlQH 2EHUZDJHQ� 6FKHPDWLFV 6XSHUVWUXFWXUH�
+\GUDXOLNSODQ +\GUDXOLF VFKHPDWLF �� ��������
(OHNWU� 6FKDOWSODQ (OHFWULF VFKHPDWLF �� ��������


  $EZHLFKXQJHQ� 
  9DULDWLRQV IURP SDJH� (7���3DUW��1R��



%DXNDUWH
0DFKLQH 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

7& ��� �� ���

� � ��

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

��� $SULO ����

817(5:$*(1� '(0$*��. ���� &+$66,6� '(0$* �� . ���� ��������
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$1%$87(,/( 02817,1* 3$576 ��
$QEDXWHLOH 0RXQWLQJ SDUWV ��������D
$EGHFNXQJ &RYHULQJ ��������
%DWWHULHNDVWHQ %DWWHU\ ER[ ���������
0RWRUDEGHFNXQJ (QJLQH FRYHULQJ ���������D
/XIWEHKlOWHUHLQEDX �� O $LU WDQN DVV\� �� O ���������D
/XIWEHKlOWHUHLQEDX �� O $LU WDQN DVV\� �� O ��������
6W�W]WUlJHU 2XWULJJHU ��������
$EVW�W]XQJ 2XWULJJHUV ��������
$EVW�W]EHWlWLJXQJ 2XWULJJHU FRQWURO ��������
6W�W]]\OLQGHU 2XWULJJHU F\OLQGHU ���������
5�FNVFKODJYHQWLO 1RQ��UHWXUQ YDOYH ��������
+RUL]RQWDO]\OLQGHU +RUL]RQWDO F\OLQGHU ���������D
*HJHQJHZLFKWV]\OLQGHU &RXQWHUZHLJKW F\OLQGHU ��������D
=XVDW]DEVW�W]XQJ $X[� RXWULJJHUV ��������D
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$QKlQJHUHLQULFKWXQJ 'ROO\ HTXLSPHQW ��������D
7UDQVSRUWVWHOOXQJ 7UDYHO ORFN ��������
$175,(% '5,9( ��
0RWRU� '(87= (QJLQH� '(87=
7\S� 7\SH� ) �� / ��� )
6HULH� 6HULHV�
)DEULN��1U�� 6HULDO��1R��
/HLVWXQJ� 2XWSXW�
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0RWRU�� XQG *HWULHEHHLQEDX (QJLQH DVV\� DQG JHDU ER[ DUU� ���������
*HWULHEH $OOLVRQ +7 ��� '5' *HDU $OOLVRQ +7 ��� '5'
/XIWILOWHU $LU FOHDQHU ���������
.UDIWVWRIIEHKlOWHU )XHO WDQN ��������
.UDIWVWRIIOHLWXQJHQ )XHO OLQHV ���������D
$XVSXIIDQODJH ([KDXVW V\VWHP ��������
/8)7$1/$*( $,5 6<67(0 ��
'UXFNOXIWDQODJH $LU SUHVVXUH V\VWHP ��������D
'UXFNOXIWYHUVFKUDXEXQJHQ 8QLRQV� DLU SUHVVXUH ���������
+<'5$8/,. +<'5$8/,& ��
+\GUDXOLNEHKlOWHU +\GUDXOLF WDQN ���������
5�FNODXI��(LQEDXILOWHU 5HWXUQ RLO��PRXQWLQJ ILOWHU ��������
(LQI�OOILOWHU )LOOHU ��������
+\GUDXOLN ]XP *HWULHEH +\GUDXOLF WR JHDU ��������
gON�KOHUHLQEDX ]XU *HWULHEH�� 2LO FRROHU PRXQW� WR JHDU ��������
K\GUDXOLN K\GDXOLF
3XPSHQDQWULHE 3XPS DUUDQJHPHQW ���������
1RWOHQNSXPSHQHLQEDX (PHUJHQF\ VWHHULQJ SXPS DVV\� ��������D
/HQNXQJVK\GUDXOLN 6WHHULQJ K\GUDXOLF ���������
'XUFKIOX�DQ]HLJHU YRQ +DXSW�� )ORZ LQGLFDWRU RI PDLQ SXPS ��������
SXPSH
'XUFKIOX�DQ]HLJHU YRQ 1RW�� )ORZ LQGLFDWRU RI HPHUJHQF\ ��������
OHQNSXPSH VWHHULQJ SXPS
5RKUOHLWXQJHQ ]X GHQ 3LSH DVV\� WR VWHHULQJ ��������
/HQN]\OLQGHUQ F\OLQGHUV
)HGHUXQJVK\GUDXOLN 5HVLOLHQW K\GUDXOLF ��������
�� XQG �� $FKVH �VW DQG �QG D[OH
)HGHUXQJVK\GUDXOLN 5HVLOLHQW K\GUDXOLF ���������
�� $FKVH �� [ � �UG D[OH �� [ �
)HGHUXQJVK\GUDXOLN 5HVLOLHQW K\GUDXOLF ��������D�� XQG �� $FKVH �WK DQG �WK D[OH
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/�IWHUPRWRU PLW 5HJHOXQJ )DQ PRWRU ZLWK FRQWURO ��������D
%UHPVDQODJH %UDNH V\VWHP ��������D
%HWlWLJXQJ I�U 'LIIHUHQWLDO�� &RQWURO IRU GLIIHUHQWLDO ���������
VSHUUH $QWULHE �� [ � ORFN GULYH �� [ �
$EVW�W]K\GUDXOLN 2XWULJJHU K\GUDXOLF ��������D
5RKUVFKHOOHQ 3LSH FODPSV ���������
.$%,1( &$%,1 ��
/DFNLHUXQJ� &RORXU�
.DELQH� NSO� &DELQ DVV\� ��������� 8$ ���
.DELQH &DELQ ���������D 8$ �����
3HGDOHLQEDX 3HGDO DUUDQJHPHQW ��������D
:LVFKHUDQODJH :LSHU HTXLSPHQW ���������
/HQNXQJVHLQEDX 0RXQW� RI VWHHULQJ DVV\� ���������:LQNHOJHWULHEH *HDU ER[ ��������
:LQNHOJHWULHEH *HDU ER[ ��������
+HL]XQJVDQODJH +HDWHU DUU� ���������
+HL]JHUlW +HDWHU ��������
(/(.75,. (/(&75,& �� �� 9ROW
(OHNWULN LP 8QWHUZDJHQ (OHFWULF FKDVVLV ��������� 8$ �������
(OHNWULN LP )DKUHUKDXV (OHFWULF RSHUDWRU·V FDE ���������
$UPDWXUHQWEUHWW 'DVK ERDUG ���������
.OHPP�� XQG 9HUWHLOHUWDIHO &ODPSLQJ D� GLVWULEXWRU SDQHO ��������
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$&+6(,1%$8 81' *(/(1.�� $;/( 02817,1* $1' -2,17 ��
:(//(1 6+$)76
$FKVHLQEDX $� � $� $[OH PRXQWLQJ D[OH � DQG � ���������
)HGHUHLQEDX $� � $� 6SULQJ PRXQWLQJ D[OH � DQG � ���������D
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU ���������
/HQN]\OLQGHU 6WHHULQJ F\OLQGHU ��������
/HQNDFKVH $� 6WHHULQJ D[OH D[OH �
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQNDFKVH $� 6WHHULQJ D[OH D[OH �
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
$FKVHLQEDX $� �� ��[� �� $[OH PRXQW� D[OH � ����[� �� ��������D
$FKVHLQEDX $� �� ��[� �� $[OH PRXQW� D[OH � �� ��[� �� ���������
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU ���������
/HQN]\OLQGHU 6WHHULQJ FO\LQGHU ��������
/HQNDFKVH $� 6WHHULQJ D[OH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
$FKVDQWULHE $[OH GULYH ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
$FKVHLQEDX $� � $� $[OH PRXQWLQJ D[OH � DQG � ���������
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU ��������D
$QWULHEVDFKVH $� 'ULYH D[OH� D[OH � ��������
'LIIHUHQWLDO��$FKVDQWULHE 'LIIHUHQWLDO �� D[OH GULYH ��������
9RUJHOHJH ]XP 'LIIHUHQWLDO ,GOHU VKDIW WR GLIIHUHQWLDO ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
$QWULHEVDFKVH $� 'ULYH D[OH� D[OH � ��������
$FKVDQWULHE $� $[OH GULYH� D[OH � ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
*HOHQNZHOOHQHLQEDX �� ��[� �� -RLQW VKDIW PRXQW� �� ��[� �� ��������D
*HOHQNZHOOHQHLQEDX �� ��[� �� -RLQW VKDIW PRXQW� �� ��[� �� ���������
/HQNJHVWlQJH� NSO� 6WHHULQJ OLQNDJH� DVV\� ���������
5lGHU XQG 5HLIHQ :KHHOV DQG WLUHV ���������
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$1+$1* $11(;
5RKUH 3LSHV ��������
:HUN]HXJH XQG =XEHK|U 7RROV DQG DFFHVVRULHV ��������

ELV�WR
��������

5RKUVFKHOOHQ 3LSH FODPSV ��������
5RKUYHUVFKUDXEXQJHQ 8QLRQV ��������
(OHNWURWHLOH (OHFWULF SDUWV ��������

/DFNLHUXQJ� &RORXU�

6FKDOWSOlQH 8QWHUZDJHQ� 6FKHPDWLFV FKDVVLV�
$EVW�W]K\GUDXOLN 2XWULJJHU K\GUDXOLF �� ��������
)HGHUXQJVK\GUDXOLN 5HVLOLHQW K\GUDXOLF �� ��������
�� XQG �� $FKVH �VW DQG �QG D[OH
%UHPVK\GUDXOLN %UDNH K\GUDXOLF �� ��������
(OHNWURVFKDOWSODQ (OHFWULF VFKHPDWLF �� ��������
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