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6,&+(5+(,76(,15,&+781* 6$)(7< (48,30(17 ��
(OHNWUR��,QVWDOODWLRQ (OHFWULF LQVWDOODWLRQ ��������D
+DXSWDXVOHJHU PDLQ ERRP
:LQNHOJHEHU $QJOH WUDQVPLWWHU ��������
.DEHOWURPPHO &DEOH GUXP ��������
9HUWHLOHUNDVWHQ 'LVWULEXWLRQ ER[ ��������
.DEHOWURPPHO �3$7�/0%� &DEOH GUXP �3$7�/0/� ��������D
$E]ZHLJNDVWHQ �3$7�/0%� -XQFWLRQ ER[ �3$7�/0/� ��������D
)OXJVLFKHUXQJVOHXFKWH $HURG\QDPLFDO VDIHW\ OLJKW ��������
(OHNWUR��$EVFKDOWXQJ /+ (OHFWU� FXW RII GHYLFH /+ ��������E
+XEHQGVFKDOWHU 6: +RLVW OLPLW VZLWFK 6:
(OHNWUR��,QVWDOODWLRQ (OHFWULF LQVWDOODWLRQ� ��������D
+LOIVDXVOHJHU /: MLE ERRP /:
(OHNWUR��,QVWDOODWLRQ (OHFWULF LQVWDOODWLRQ�
+LOIVDXVOHJHU 6: MLE ERRP 6:
:LQNHOJHEHU $QJOH WUDQVPLWWHU ��������
.DEHOWURPPHO &DEOH GUXP ��������
$E]ZHLJNDVWHQ -XQFWLRQ ER[ ��������
+LOIVDXVOHJHUNDVWHQ -LE ERRP ER[ ��������
+LOIVDXVOHJHU 6: -LE ERRP 6:
+XEHQGVFKDOWHU� +RLVW OLPLW VZLWFK� ���������
$XVOHJHUVSLW]H /: ERRP WRS VHFWLRQ /:
(OHNWUR��$EVFKDOWXQJ 6: (OHFWU� FXW RII GHYLFH 6:
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683(5/,)7 683(5/,)7 ��
6HLOH�6XSHUOLIW /6/ 5RSHV�6XSHUOLIW /6/
6HLOH�6XSHUOLIW 66/ 5RSHV�6XSHUOLIW 66/
6HLOH�6XSHUOLIW /:6/ 5RSHV�6XSHUOLIW /:6/
6HLOH�6XSHUOLIW 6:6/ 5RSHV�6XSHUOLIW 6:6/
)X�VW�FN ��� P %RWWRP SLHFH ��� P
=ZLVFKHQVW�FN ��� P ([WHQVLRQ ��� P
=ZLVFKHQVW�FN ���� P ([WHQVLRQ ���� P
0DVWVSLW]H ��� P 0DVW SRLQW ��� P
:LSSVHLOWUDYHUVH %RRP KRLVW EULGOH
0DVW��$EVW�W]XQJ 0DVW VXSSRUW
0DVW��6W�W]]\OLQGHU 0DVW��VXSSRUW F\OLQGHU
(OHNWULN I�U 6XSHUOLIW��(LQULFKWXQJ (OHFWULF 6XSHUOLIW��DWWDFKPHQW
817(5)/$6&+(1 +22. %/2&.6 ��
8QWHUIODVFKH � [ ��� W +RRN EORFN � [ ��� W
8QWHUIODVFKH � [ ��� W +RRN EORFN � [ ��� W
8QWHUIODVFKH ��� W +RRN EORFN ��� W ����
8QWHUIODVFKH � [ ��� W +RRN EORFN � [ ��� W
8QWHUIODVFKH ��� W +RRN EORFN ��� W ����
8QWHUIODVFKH ��� W +RRN EORFN ��� W
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$1+$1* $11(;
5RKUH 3LSHV ��������
:HUN]HXJH XQG =XEHK|U 7RROV DQG DFFHVVRULHV ��������

ELV�XS WR
��������

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

/DFNLHUXQJ� JHOE &RORXU� \HOORZ 5$/ ����

6FKDOWSOlQH 2EHUZDJHQ 6FKHPDWLFV VXSHUVWUXFWXUH
+\GUDXOLN 2: +\GUDXOLF VXSHUVWUXFWXUH �� ��������
(OHNWU���3ODQ � )DKUZHUN (OHFWULF � UDLO FDUULHU �� ��������
(OHNWU�$QODJH 2: (OHFWULF V\VWHP VXSHUVWU� �� ��������
(OHNWU���3ODQ � $QWULHE (OHFWULF � GULYH ��������


  $EZHLFKXQJHQ� 
  9DULDWLRQV IURP SDJH� (7���3DUW��1R��
.UDIWVWRIIWDQN �� O )XHO WDQN �� O �������������� ��������
6FKODXFK 1: �� [ ���� ODQJ +RVH 1: �� [ ���� ORQJ ��������E��� ��������
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817(5:$*(1 &+$66,6 :��������)=
�� '(0$* �� . ���� �� �[��[� �� '(0$* �� . ���� �� �[��[� 02 ����
h%(56,&+7 *(1(5$/ 9,(: ��������� ��������
$1%$87(,/( 02817,1* 3$576 ��
8QWHUZDJHQ��$EGHFNXQJ &KDVVLV FRYHU ���������D 8$ ������
%DWWHULHNDVWHQ %DWWHU\ ER[ ���������
5HVHUYHUDGKDOWHU 6SDUH ZKHHO VXVSHQVLRQ ���������
0RWRUDEGHFNXQJ (QJLQH FRYHU ���������
/XIWEHKlOWHUHLQEDX $LU WDQN DVV\� ���������
$EVW�W]XQJ 2XWULJJHUV ���������D 

'HPRQWDJHYRUULFKWXQJ 5HPRYDO GHYLFH ���������D
6W�W]WUlJHU 2XWULJJHU ��������� 

6W�W]]\OLQGHU 2XWULJJHU F\OLQGHU ���������
6SHUUYHQWLO 1RQ��UHWXUQ YDOYH
)DKUJHVWHOO I�U 6W�W]WUlJHU &DUULHU IRU RXWULJJHU
=\OLQGHU I�U )DKUJHVWHOO &\OLQGHU IRU FDUULHU
7UDQVSRUWVWHOOXQJ 7UDYHO ORFN ���������
$175,(% '5,9( ��
0RWRU� '$,0/(5��%(1= (QJLQH� '$,0/(5��%(1=
7\S� 7\SH� 20 ��� $
6HULH� 6HULHV� ��������������
)DEULN��1U�� 6HULDO��1R��
/HLVWXQJ� 2XWSXW�
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0RWRU�� XQG *HWULHEHHLQEDX (QJLQH DQG VKLIW JHDU DUU� ���������D
0RWRUDQEDXWHLOH (QJLQH DFFHVVRULHV ���������
*(75,(%(7(,/( *($5 %5($. '2:1
$QWULHE X� 6FKDOW]\OLQGHU ,QSXW DQG VHOHFWRU F\OLQGHU ��������
.XSSOXQJVJORFNH XQG %HOO KRXVLQJ DQG WXUELQH ��������
7XUELQHQZHOOH VKDIW
.XSSOXQJ &RXSOLQJ ��������
5HWDUGHU 5HWDUGHU ��������
5HWDUGHU 5HWDUGHU ��������
:DQGOHUJHKlXVH XQG &RQYHUWHU KRXVLQJ DQG RLO ��������
gO]XI�KUXQJ IHHGHU
3XPSH� )LOWHU� 6WHXHUXQJ 3XPS� ILOWHU� FRQWURO XQLW ��������
(OHNWU� $XVU�VWXQJ (OHFWULFDO HTXLSPHQW ��������:DQGOHU &RQYHUWHU ��������
3HULSKHULH 7HLOH 3HULSKHULH SDUWV ��������
*HWULHEHJHKlXVH *HDUER[ KRXVLQJ ��������
$QWULHEVZHOOH 'ULYH VKDIW ��������
9RUJHOHJHZHOOH /D\VKDIW ��������
+DXSWZHOOH 0DLQ VKDIW ��������
6FKDOWXQJ XQG $QVFKOX�WHLOH *HDUVKLIW V\VWHP ��������
6FKDOWZHOOH� 6FKDOWJHKlXVH *HDUVKLIW VKDIW ��������
X� $QVFKOX�WHLOH
3QHXPDWLN 3QHXPDWLF DUU� ��������
(OHNWURQLN (OHFWURQLF ��������
/HLWXQJHQ /LQHV ��������
9HQWLOEORFN 9DOYH EORFN ��������
6FKDOWXQJ 6KLIW V\VWHP ��������
*HKlXVH�� X� 9HUVFKOX�WHLOH +RXVLQJ ��������
3ODQHWHQVDW] 3ODQHWDU\ VWDJH ��������
6\QFKURQLVLHUXQJ 6\QFKURQL]HU ��������
6FKDOWXQJ XQG $QVFKOX�WHLOH *HDUVKLIW V\VWHP ��������
=ZLVFKHQZHOOH ,GOHU VKDIW ��������
'LIIHUHQWLDO 'LIIHUHQWLDO ��������
+LQWHUDFKV��$EWULHE 5HDU D[OH RXWSXW ��������
9RUGHUDFKV��$EWULHE )URQW D[OH RXWSXW ��������
6FKDOWXQJ XQG $QEDXWHLOH 6KLIWLQJ DUUDQJHPHQW ��������
:DVVHUN�KOHUHLQEDX 0RXQWLQJ��UDGLDWRU ���������
/HLWXQJHQ ]XP :DVVHUN�KOHU /LQHV WR UDGLDWRU ���������
*HWULHEH|ON�KOXQJ 7UDQVPLVVLRQ��RLO FRROHU ���������
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/XIWILOWHU $LU FOHDQHU ���������
.UDIWVWRIIEHKlOWHU )XHO WDQN ���������
.UDIWVWRIIOHLWXQJHQ )XHO OLQHV ���������
$XVSXIIDQODJH ([KDXVW V\VWHP ���������
3XPSHQDQWULHE 3XPS DUUDQJHPHQW ���������
1RWOHQNSXPSHQHLQEDX (PHUJHQF\ VWHHULQJ SXPS DUU� ���������
.UDIWVWRIIEHKlOWHU XQWHU 'UHKNUDQ] )XHO WDQN EHORZ VZLQJ ULQJ 8$ ������
%HWDQNXQJVSXPSH 5HIXHOLQJ SXPS 8$ ������
/8)7$1/$*( $,5 6<67(0 ��
'UXFNOXIWDQODJH 3QHXPDWLF V\VWHP ���������E
+<'5$8/,.$1/$*( +<'5$8/,& 6<67(0 ��
+\GUDXOLNEHKlOWHU +\GUDXOLF RLO WDQN ���������
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 ���������E
%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\� ���������E

.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 ���������E
.OHPP�� XQG 9HUWHLOHUWDIHO &ODPSLQJ�� DQG GLVWULEXWLRQ ���������E

SDQHO
9HUWHLOHUNDVWHQ �� 'LVWULEXWLRQ ER[ �� ���������
5�FNOHXFKWHQ WDLO OLJKWV
9HUWHLOHUNDVWHQ� OLQNV 'LVWULEXWLRQ ER[� O�K� ���������
6WHXHUSXOW�K\GU� $EVW�W]XQJ &RQWURO SDQHO�K\GU�RXWULJJHU ���������D
%HGLHQXQJVNRQVROH I�U 6W�W]�� 2SHUDWLRQ SDQHO I� VXSSRUWLQJ ���������
UlGHU UROOHUV
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$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 ���������
5lGHU XQG 5HLIHQ :KHHOV DQG W\UHV ���������
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$1+$1* $11(;
/DFNLHUXQJ� JHOE &RORXU� \HOORZ 5$/ ����

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 �� �����������


  $EZHLFKXQJHQ� 
  9DULDWLRQV IURP SDJH� (7���3DUW��1R��
$QEDX 3RGHVWH 0RXQWLQJ SODWIRUPV ��������
6W�W]WUlJHU� NSO� 2XWULJJHU� DVV\� ������������ ��������6W�W]WUlJHU� 6WDKONRQVWU� 2XWULJJHU� VWHHO FRQVWUXFWLRQ µ ��� ��������
6FKODXFK 1: � [ ���� ODQJ +RVH 1: � [ ���� ORQJ µ ��� ��������
$XIQDKPHSODWWH I�U 6XSSRUW IRU UDLO FDUULHU ���������D��� ��������
6FKLHQHQIDKUZHUN
0RWRU��6WRS 2:�8: (QJLQH��VWRS 6XSHUVWUXFWXUH� ���������D��� 8$ ������

&KDVVLV


