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���IDFK 6WHXHUEORFN ���IROG FRQWURO EORFN ��������
���IDFK 6WHXHUEORFN ���IROG FRQWURO EORFN ��������
���IDFK 6WHXHUEORFN ���IROG FRQWURO EORFN ��������
6FKOlXFKH�6FKODXFKDUPDWXUHQ +RVHV�KRVH ILWWLQJV ��������E
+\GUDXOLN DP 0RWRU +\GUDXOLF DW PRWRU ��������
6DXJOHLWXQJHQ 6XFWLRQ OLQHV ��������D
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(LQVFKHUZLQGH XQG 5HHYLQJ ZLQFK DQG ��������F
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$XIVWLHJ PLW 3RGHVW /DGGHU ZLWK SODWIRUP ��������
)DKUHUNDELQH 'ULYHU·V FDELQ ��������E
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)X�EHWlWLJXQJ )RRW FRQWURO �VSHHG FRQWURO� ��������
�'UHK]DKOUHJXOLHUXQJ�
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7UDQVSRUWVWHOOXQJ 7UDYHO ORFN
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5RKUYHUVFKUDXEXQJHQ 8QLRQV ��������
(OHNWURWHLOH (OHFWULF SDUWV ��������
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6FKDOWSOlQH 2EHUZDJHQ 6FKHPDWLFV VXSHUVWUXFWXUH
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  $EZHLFKXQJHQ� 
  9DULDWLRQV IURP SDJH� (7���3DUW��1R��
9RUVWHXHUJHUlW 3LORW RLO XQLW ��������D��� ��� ��� ��
6FKDOWKHEHO PLW (��.RQWDNW 6KLIW OHYHU ZLWK (��FRQWDFW µ ��� ��� ��� ��
8QWHUIODVFKH PLW *HZLFKW +RRN EORFN ZLWK ZHLJKW ��������� ��� ��� ��
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*HWULHEHJHKlXVH *HDUER[ KRXVLQJ ��������
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9RUJHOHJHZHOOH /D\VKDIW ��������
+DXSWZHOOH 0DLQ VKDIW ��������
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.UDIWVWRIIEHKlOWHU XQWHU 'UHKNUDQ] )XHO WDQN EHORZ VZLQJ ULQJ 8$ ����
%HWDQNXQJVSXPSH 5HIXHOLQJ SXPS 

/8)7$1/$*( $,5 6<67(0 ��
'UXFNOXIWDQODJH 3QHXPDWLF V\VWHP ���������E
+<'5$8/,.$1/$*( +<'5$8/,& 6<67(0 ��
+\GUDXOLNEHKlOWHU +\GUDXOLF RLO WDQN ��������� 8$ ������
5�FNODXI��(LQEDX��)LOWHU 5HWXUQ RLO ILOWHU
(LQI�OOILOWHU 2LO ILOWHU
*HWULHEHK\GUDXOLN 7UDQVPLVVLRQ K\GUDXOLF ���������
/HQNXQJVK\GUDXOLN 6WHHULQJ K\GUDXOLF ���������
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH ��������
'UXFN�� XQG 6WURPEHJUHQ]XQJV�� 3UHVVXUH�� DQG IORZ OLPLWLQJ ��������
YHQWLO YDOYH
6WURPEHJUHQ]XQJVYHQWLO )ORZ OLPLWLQJ YDOYH ��������
'XUFKIOX�DQ]HLJHU )ORZ LQGLFDWRU ��������
5RKUOHLWXQJHQ ]X GHQ 3LSHV IRU VWHHULQJ F\OLQGHU ���������
/HQN]\OLQGHUQ
9RUGHUDFKVEORFNLHUXQJ K\GU� )URQW D[OH LQWHUORFN K\GU� ���������
)HGHUXQJVK\GUDXOLN 6SULQJ K\GUDXOLF ���������F
%UHPVDQODJH %UDNH V\VWHP ���������
$EVW�W]K\GUDXOLN 2XWULJJHU K\GUDXOLF ���������D
���IDFK 6WHXHUEORFN ���IROG FRQWURO EORFN ��������
+\GUDXOLN ]X 6W�W]WUlJHU�� +\GUDXOLF IRU RXWULJJHUV ���������D
)DKUJHVWHOO
���IDFK 6WHXHUEORFN ���IROG FRQWURO EORFN ��������
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.$%,1( &$%,1 ��

.DELQH� NSO� &DELQ DVV\� ���������F

.DELQH &DELQ ���������D
:LVFKHUDQODJH :LSHU V\VWHP ������������
3HGDOHLQEDX 3HGDO PRXQWLQJ ���������D 

.XSSOXQJVSHGDO &OXWFK SHGDO ��������
/HQNXQJVHLQEDX� PHFK� 6WHHULQJ PRXQWLQJ� PHFK� ���������:LQNHOJHWULHEH $QJOH JHDU ��������
:LQNHOJHWULHEH $QJOH JHDU ��������
+HL]XQJVDQODJH +HDWHU DVV\� ������������
+HL]JHUlW +HDWHU ��������
(/(.75,. (/(&75,& �� �� 9ROW
(OHNWULN 8QWHUZDJHQ (OHFWULF FKDVVLV ���������D
(OHNWULN .DELQH (OHFWULF FDELQ ��������� 
 8$ �������
$UPDWXUHQEUHWW ,QVWUXPHQW SDQHO ���������F
.OHPP�� XQG 9HUWHLOHUWDIHO &ODPSLQJ�� DQG GLVWULEXWLRQ ���������E

SDQHO
9HUWHLOHUNDVWHQ �� 'LVWULEXWLRQ ER[ �� ���������
5�FNOHXFKWHQ WDLO OLJKWV
9HUWHLOHUNDVWHQ� OLQNV 'LVWULEXWLRQ ER[� O�K� ���������
6WHXHUSXOW�K\GU� $EVW�W]XQJ &RQWURO SDQHO�K\GU�RXWULJJHUV ���������F
%HGLHQNRQVROH I� 6W�W]UlGHU 2SHUDWLRQ SDQHO I� VXSSRUWLQJ ���������

UROOHUV



%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

��� )HEUXDU ����

$&+6(,1%$8 81' *(/(1.�� $;/( 02817,1* $1' -2,17 ��
:(//(1 6+$)76
$FKVHLQEDX��$FKVH � XQG � $[OH PRXQWLQJ��D[OH � DQG � ���������
)HGHUHLQEDX 6SULQJ LQVWDOODWLRQ ���������D
/HQNDFKVH��$FKVH � 6WHHULQJ D[OH��D[OH � ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
$FKVDQWULHE $[OH GULYH ��������%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQNWULHEDFKVH��$FKVH � 6WHHULQJ GULYH D[OH � ��������
$FKVDQWULHE $[OH GULYH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQN]\OLQGHU 6WHHULQJ F\OLQGHU ��������
%HIHVWLJXQJVWHLOH ]X 0RXQWLQJ SDUWV IRU VWHHULQJ ��������
/HQN]\OLQGHU F\OLQGHU
)HGHUXQJV]\OLQGHU� 5HVLOLHQW F\OLQGHU� ���������
$FKVH � XQG � D[OH � DQG �
$FKVHLQEDX��$FKVH � $[OH PRXQWLQJ��D[OH � ���������
/HQNDFKVH��$FKVH � 6WHHULQJ D[OH��D[OH � ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQN]\OLQGHU��$FKVH � 6WHHULQJ F\OLQGHU��D[OH � ��������
%HIHVWLJXQJVWHLOH ]X 0RXQWLQJ SDUWV IRU VWHHULQJ ��������
/HQN]\OLQGHU F\OLQGHU
)HGHUXQJV]\OLQGHU� $FKVH � 5HVLOLHQW F\OLQGHU� D[OH � ���������
$FKVHLQEDX��$FKVH � $[OH PRXQWLQJ��D[OH � ���������
6WDUUDFKVH��$FKVH � 5LJLG D[OH��D[OH � ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
)HGHUXQJV]\OLQGHU� $FKVH � 5HVLOLHQW F\OLQGHU� D[OH � ���������
$FKVHLQEDX��$FKVH � XQG � $[OH PRXQWLQJ��D[OH � DQG � ���������D
/HQNWULHEDFKVH��$FKVH � 6WHHULQJ GULYH D[OH��D[OH � ��������
$FKVDQWULHE $[OH GULYH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQN]\OLQGHU��$FKVH � 6WHHULQJ F\OLQGHU��D[OH � ��������
%HIHVWLJXQJVWHLOH ]X 0RXQWLQJ SDUWV IRU VWHHULQJ ��������/HQN]\OLQGHU F\OLQGHU
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/HQNWULHEDFKVH��$FKVH � 6WHHULQJ GULYH D[OH��D[OH � ��������
$FKVDQWULHE $[OH GULYH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQN]\OLQGHU��$FKVH � 6WHHULQJ F\OLQGHU��D[OH � ��������
%HIHVWLJXQJVWHLOH ]X 0RXQWLQJ SDUWV IRU VWHHULQJ ��������/HQN]\OLQGHU F\OLQGHU
)HGHUXQJV]\OLQGHU� 5HVLOLHQW F\OLQGHU� ��������D
$FKVH � XQG � D[OH � DQG �
$FKVHLQEDX��$FKVH � $[OH PRXQWLQJ��D[OH � ���������
/HQNDFKVH 6WHHULQJ D[OH ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQN]\OLQGHU��$FKVH � 6WHHULQJ F\OLQGHU��D[OH � ��������
%HIHVWLJXQJVWHLOH ]X 0RXQWLQJ SDUWV IRU VWHHULQJ ��������
/HQN]\OLQGHU F\OLQGHU
)HGHUXQJV]\OLQGHU� $FKVH � 5HVLOLHQW F\OLQGHU� D[OH � ���������
*HOHQNZHOOHQHLQEDX -RLQW VKDIW PRXQWLQJ ���������
/HQNJHVWlQJH��9RUGHUDFKVHQ 6WHHULQJ OLQNDJH��IURQW D[OHV ���������
/HQNJHVWlQJH��+LQWHUDFKVHQ 6WHHULQJ OLQNDJH��UHDU D[OHV ���������
/HQNDXVJOHLFK]\OLQGHU %DODQFLQJ F\OLQGHU ���������
5lGHU XQG 5HLIHQ :KHHOV DQG W\UHV ���������
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$1+$1* $11(;
/DFNLHUXQJ� &RORXU�
6FKDOWSOlQH 8QWHUZDJHQ 6FKHPDWLFV &KDVVLV
$EVW�W]K\GUDXOLN 2XWULJJHU K\GUDXOLF �� ����������
/HQNXQJVK\GUDXOLN 6WHHULQJ K\GUDXOLF �� ����������
)HGHUXQJVK\GUDXOLN 6SULQJ K\GUDXOLF �� ����������
9RUGHUDFKVEORFNLHUXQJ )URQW D[OH LQWHUORFN �� ����������
%UHPVK\GUDXOLN %UDNH K\GUDXOLF �� ����������
(OHNWURVFKDOWSODQ (OHFWULF �� ��������F��


  $EZHLFKXQJHQ� 
  9DULDWLRQV IURP SDJH� (7���3DUW��1R��
/XIWEHKlOWHU �� O $LU WDQN �� O ���������E��� ��� ��� ��
/XIWEHKlOWHU �� O $LU WDQN �� O µ ��� ��� ��� ��
/XIWEHKlOWHU �� O $LU WDQN �� O µ ��� ��� ��� ��
6FKDOOGlPPXQJ PLW 6HLWHQ�� 1RLVH DEVRUEHU ZLWK VLGH �� 8$ ������
VFK�U]H� OLQNV X� UHFKWV FRYHU O�K� DQG U�K� ��� ��� ��
8QWHUIDKUVFKXW] &KDVVLV JXDUG 8$ ������

��� ��� ��
8PEDX (QGURKUH 0RGLILFDWLRQ HQG SLSHV ������������ ��� ��� ��
� 5XQGXPOHXFKWH � 2PQLGLUHFWLRQDO OLJKW ������������ ��� ��� ��
)DKUVFKDOWHU �� NP�K 'ULYH VZLWFK �� NP�K ���������D��� ��� ��� ��


