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2%(5:$*(1 683(56758&785( ��������
hEHUVLFKW *HQHUDO YLHZ ���������
:DUWXQJVWHLOH 0DFKLQH��PDLQWHQDQFH SDUWV ���������
$1%$87(,/( 02817,1* 3$576 ��
7UDQVSRUWVWHOOXQJ�:HUN]HXJH 7UDYHO ORFN � WRROV ���������
5DKPHQ )UDPH ���������
%RO]HQ]XJ]\OLQGHU �*HJHQJHZLFKW� 3LQ F\OLQGHU �FRXQWHUZHLJKW� ������������
:LSS]\OLQGHU��(LQEDX 'HUULFNLQJ F\OLQGHU �� PRXQW� ���������
:LSS]\OLQGHU 'HUULFNLQJ F\OLQGHU ���������D
*HJHQJHZLFKW &RXQWHUZHLJKW ������������ 8$ ����
6SLHJHO 0LUURU ���������D
9HUNOHLGXQJVEOHFKH� OLQNV &RYHULQJ� O�K� ���������
9HUNOHLGXQJVEOHFKH� UHFKWV &RYHULQJ� U�K� ���������
9HUNOHLGXQJVEOHFKH� KLQWHQ &RYHULQJ� UHDU ���������
52//(1'5(+9(5%,1'81* 6:,1* 5,1* ��
5ROOHQGUHKYHUELQGXQJ 6ZLQJ ULQJ ��������� 

$175,(% '5,9( ��
0RWRU� '$,0/(5��%(1= � 7\S (QJLQH� '$,0/(5��%(1= � 7\SH 20 ���
6HULH� 6HULHV� �����������
)DEULN��1U�� 6HULDO��1R�� ��� ���
/HLVWXQJ� 2XWSXW� ��� N: EHL�DW

���� PLQ j j k
0RWRUHLQEDX (QJLQH DVV\� ���������E
'LYHUVH 0RWRUDQEDXWHLOH 9DULRXV HQJLQH PRXQW� SDUWV ���������G
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+\GUDXOLNSXPSH XQG .XSSOXQJ +\GUDXOLF SXPS DQG FRXSOLQJ ���������D
9HUVWHOOGRSSHOSXPSH 9DU� GLVSODFHPHQW GRXEOH SXPS ��������D
=DKQUDG��'UHLIDFKSXPSH 7ULSOH SXPS� JHDU RSHUDWHG ��������
/XIWILOWHU $LU FOHDQHU ���������
$XVSXIIDQODJH ([KDXVW V\VWHP ���������D
:DVVHUN�KOHU 5DGLDWRU ���������D
+\GUDXOLN|OEHKlOWHU +\GUDXOLF RLO WDQN ���������F 

5�FNODXIILOWHU 5HWXUQ RLO ILOWHU ��������
6DXJOHLWXQJHQ DP +\GUDXOLN�� 6XFWLRQ OLQHV RQ K\GUDXOLF ���������E
|OEHKlOWHU RLO WDQN
.UDIWVWRIIEHKlOWHU )XHO WDQN ���������D
.UDIWVWRIIOHLWXQJHQ )XHO OLQHV ���������
(OHNWU� 0RWRUDEVWHOOXQJ (OHFWU� HQJLQH VKXW��RII 9$5

GHYLFH
+8%:(5.( +2,67 *($56 ��
+XEZHUN , +RLVW JHDU , ���������
+XEZHUNVJHWULHEH +RLVW JHDU ��������D
+XEZHUNVPRWRU +RLVW JHDU� PRWRU ��������
6HQNHQGVFKDOWHU /RZHU OLPLW VZLWFK ���������
6HLOZLQGHQGUHKPHOGHU :LQFK RSHUDWLQJ LQGLFDWRU �������� 9$5
+8%:(5. ,, +2,67 *($5 ,,
+XEZHUNVHLQEDX +RLVW JHDU DUUDQJHPHQW ���������
+XEZHUN ,, +RLVW JHDU ,, ���������
+XEZHUNVJHWULHEH +RLVW JHDU ��������D
+XEZHUNVPRWRU +RLVW JHDU� PRWRU ��������
6HQNHQGVFKDOWHU /RZHU OLPLW VZLWFK ���������
6HLOZLQGHQGUHKPHOGHU :LQFK RSHUDWLQJ LQGLFDWRU �������� 9$5
+\GU� /HLWXQJHQ � +XEZHUN ,, +\GU� OLQHV � KRLVW JHDU ,, ���������D
+\GU� /HLWXQJHQ � +XEZHUN ,, +\GU� OLQHV � KRLVW JHDU ,, ���������D
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+,/)6:,1'( $8;,/,$5< :,1&+ ��
+LOIVZLQGH��$QEDX $X[� ZLQFK �� PRXQWLQJ ������������
+LOIVZLQGH $X[� ZLQFK ��������
+\GUR��0RWRU +\GUR��PRWRU ��������
+\GUDXOLN ]XU +LOIVZLQGH +\GUDXOLF WR DX[� ZLQFK ��������
'5(+:(5. 6:,1* *($5 ��
'UHKZHUNVHLQEDX 6ZLQJ JHDU DUU� ���������D
'UHKZHUNVPRWRU 6ZLQJ JHDU PRWRU ��������
'UHKZHUNVJHWULHEH 6ZLQJ JHDU ER[ ��������
'UHKZHUNVEUHPVH 6ZLQJ JHDU EUDNH ��������
+<'5$8/,. +<'5$8/,& ��
/HLWXQJHQ :LSSZHUN /LQHV GHUULFNLQJ JHDU ���������E
'UXFNDXIQHKPHU 3UHVVXUH FRQWDFW ��������
/HLWXQJHQ :LSS]\OLQGHU /LQHV GHUULFNLQJ F\OLQGHU ���������D
/HLWXQJHQ 7HOHVNRSLHU]\OLQGHU /LQHV WHOHVFRSLF F\OLQGHU ���������
/HLWXQJHQ +XEZHUN , /LQHV KRLVW JHDU , ���������
/HLWXQJHQ +XEZHUN , /LQHV KRLVW JHDU , ���������D
'UXFNZHUWVSHLFKHU DP +XEZHUN +\GU� DFFXPXODWRU� KRLVW JHDU ���������
, � ,, , � ,,
/HLWXQJHQ 'UHKZHUNVEUHPVH /LQHV VZLQJ JHDU EUDNH ���������
/HLWXQJHQ 'UHKZHUNVVFKQHOOJDQJ /LQHV VZLQJ JHDU KLJK UDQJH ���������
/HLWXQJHQ 'UHKZHUN /LQHV VZLQJ JHDU ���������D
9HQWLOSODWWH 9DOYH SODWH ���������
9HQWLOSODWWH I�U 'UHKZHUN 9DOYH SODWH IRU VZLQJ JHDU ���������D
'UXFNVFKOlXFKH DQ GHQ 3UHVVXUH KRVHV DW FRQWURO ���������G
6WHXHUEO|FNHQ EORFNV
���IDFK 6WHXHUEORFN ���IROG FRQWURO EORFN ��������D 1R�
$EVSULW]YHQWLO %OHHG��RII YDOYH ��������
1DFKVDXJYHQWLO $QWLFDYLWDWLRQ YDOYH ��������
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���IDFK 6WHXHUEORFN ���IROG FRQWURO EORFN �������� 1R�
$EVSULW]YHQWLO %OHHG��RII YDOYH ��������
���IDFK 6WHXHUEORFN ���IROG FRQWURO EORFN �������� 1R�
'UXFNYHQWLO 3UHVVXUH YDOYH ��������
$EVSULW]YHQWLO %OHHG��RII YDOYH ��������
���IDFK 6WHXHUEORFN ���IROG FRQWURO EORFN �������� 1R�
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH ��������
+RFKGUXFNILOWHU +�3� ILOWHU ��������
+RFKGUXFNILOWHU +�3� ILOWHU ��������
5�FNODXIOHLWXQJHQ DQ GHQ 5HWXUQ OLQHV RQ WKH FRQWURO ���������D
6WHXHUEO|FNHQ EORFNV
/HLWXQJHQ ]XU 9RUVWHXHUXQJ /LQHV WR SLORW FRQWURO ���������
/HLWXQJHQ ]XU 9HUERO]XQJ � /LQHV WR FRXQWHUZHLJKW ���������
*HJHQJHZLFKW SLQ��ORFN V\VWHP
/HLWXQJHQ ]XU 9HUERO]XQJ /LQHV WR ERRP IRRW SLQ��ORFN ��������� 9$5
DP $XVOHJHUIX� V\VWHP 6FKQHOOZHFKVHO�

4XLFN UHOHDVH
/HLWXQJHQ ]XP .DELQHQ�� /LQHV WR FDELQ �� GHUULFNLQJ ���������
:LSS]\OLQGHU F\OLQGHU
9HQWLOH ]XU 6WHXHUXQJ 9DOYHV WR FRQWURO V\VWHP ���������D
6WHXHU|OOHLWXQJ 3LORW RLO OLQH ���������E
+RFKGUXFNILOWHU +�3� ILOWHU ��������
/HLWXQJ $EVFKDOWYHQWLO /LQHV FXW��RII YDOYH ���������E
5RKUH 3LSHV ���������
)$+5(5.$%,1( 23(5$725·6 &$% ��
/DFNLHUXQJ� &RORXU�
)DKUHUNDELQH 2SHUDWRU·V FDE ���������I
9HUJODVXQJ *OD]LQJ ���������F
)DKUHUVLW] XQG 'RVHQOLEHOOH 2SHUDWRU·V FDE DQG ER[ OHYHO ���������
)DKUHUKDXV��.LSSYRUULFKWXQJ 2SHUDWRU·V FDE��WLOW HTXLSPHQW ���������
.LSS]\OLQGHU 7LOW F\OLQGHU ��������
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$UPDWXUHQWDIHO� OL� XQG UH� ,QVWUXPHQW ERDUG� O�K�DQG U�K� ��������� 

9RUVWHXHUJHUlW 3LORW RLO XQLW ��������
9RUVWHXHUJHUlW 3LORW RLO XQLW ��������
9RUVWHXHUJHUlW 3LORW RLO XQLW ��������
'UHK]DKOYHUVWHOOXQJ 6SHHG FRQWURO ���������
%HWlWLJXQJ I�'UHKZHUNVEUHPVH &RQWURO IRU VZLQJ JHDU EUDNH ���������
'UXFNUHJHOYHQWLO 3UHVVXUH FRQWURO YDOYH ���������E
+HL]XQJVHLQEDX +HDWHU PRXQWLQJ ���������D
+HL]JHUlW +HDWHU ��������
(LQEDXWHLOH LQ )DKUHUNDELQH 0RXQW�SDUWV LQ RSHUDWRU·V FDE ���������
(/(.75,. (/(&75,& �� �� 9ROW
(OHNWULN )DKUHUNDELQH (OHFWULF RSHUDWRU·V FDE
$Q]HLJH�� X� %HGLHQXQJVNRQVROH ,QGLFDWLQJ D� RSHUDWLRQ SDQHO
=HQWUDOHLQKHLW 0DLQ FDOFXODWRU

8$ ����
(OHNWULN )DKUHUNDELQH (OHFWULF RSHUDWRU·V FDE ���������D� 9$5��(QJO�
$Q]HLJH�� X� %HGLHQXQJVNRQVROH ,QGLFDWLQJ D� RSHUDWLRQ SDQHO ����������� 9$5��(QJO�
=HQWUDOHLQKHLW 0DLQ FDOFXODWRU �������� 9$5��(QJO�
=XVDW]NDVWHQ $X[� ER[ ����������� 9$5��(QJO�
.OHPPHQNDVWHQ LQ GHU )DKUHU�� -XQFWLRQ ER[ LQ WKH
NDELQH �; �� RSHUDWRU·V FDE �; ��
$UPDWXUHQEUHWW 'DVKERDUG ������������ 8$ ����
6FKDOWNDVWHQ ]XU 6ZLWFK ER[ DW ���������E
6WHXHUXQJ �; �� FRQWURO �; ��
9HUWHLOHUNDVWHQ DP 5ROOHQ�� 'LVWULEXWLRQ ER[ RQ VKHDYH ���������
NRSI �; �� ER[ �; ��
9HUWHLOHUNDVWHQ I�U 9HU�� 'LVWULEXWLRQ ER[ IRU ���������D
ERO]XQJ GHU 7HOHVNRSH ORFNLQJ WHOHVFRSLFV
�; �������� �; ��������
9HUWHLOHUNDVWHQ DP *UXQG�� 'LVWULEXWLRQ ER[ RQ EDVLF ���������E
DXVOHJHU ERRP
6WHFNGRVHQNDVWHQ �; �� 6RFNHW ER[ �; �� ���������
6WHFNGRVHQNDVWHQ 6RFNHW ER[ ���������
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0RELOHV 6WHXHUJHUlW 5HPRWH FRQWURO XQLW ���������D
9HUWHLOHUNDVWHQ *HJHQJHZLFKW 'LVWULEXWLRQ ER[ FRXQWHU�� ���������

ZHLJKW
%DWWHULHHLQEDX %DWWHU\ DUUDQJHPHQW ���������
$UEHLWVVFKHLQZHUIHU 6SRWOLJKW ���������D
.DEHOWURPPHOHLQEDX &DEOH GUXP PRXQWLQJ ���������
/lQJHQZLQNHOJHEHU $QJOH WUDQVPLWWHU ��������
.DEHOI�KUXQJ DP $XVOHJHU &DEOH JXLGH DW ERRP ���������
5XQGXPOHXFKWH :DUQLQJ OLJKW ���������D
3RVLWLRQVODPSH DP $XVOHJHU 3RVLWLRQ OLJKW RQ ERRP ���������
$UEHLWVVFKHLQZHUIHU��.DELQH 6SRWODPS �� FDELQ �������� 8$ ����
:LQGPH�DQODJH� +DXSWDXVOHJHU $LU VSHHG LQGLFDWLRQ DUU�� �������� 9$5

PDLQ ERRP
:LQGPH�DQODJH� +LOIVDXVOHJHU $LU VSHHG LQGLFDWLRQ DUU�� ����������� 9$5

IO\ MLE
(LQEDX $XWR��5DGLR 5DGLR HTXLSPHQW 9$5
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(,15,&+781*(1 $77$&+0(176
+$837$86/(*(5 0$,1 %220 ��
6HLOH 5RSHV ���������D 

*UXQGNDVWHQ %DVLF FDVH ������������ 8$ ����
%RO]HQ]XJ]\OLQGHU 3XOO F\OLQGHU ������������ 9$5

6FKQHOOZHFKVHO�4XLFN UHOHDVH
,� ,QQHQNDVWHQ ,� LQQHU FDVH ������������ 8$ ����
,,� ,QQHQNDVWHQ ,,� LQQHU FDVH ������������ 8$ ����
,,,� ,QQHQNDVWHQ PLW ,,,� LQQHU FDVH ZLWK ������������ 8$ ����

5ROOHQNRSI VKHDYH KHDG
$EVFKDOWXQJ &XW��RII GHYLFH ��������E

]XVlW]OLFKH (LQODXIUROOH DGG� DX[� VKHDYH 9$5
]XVlW]OLFKH (LQODXIUROOH DGG� DX[� VKHDYH 9$5
=XVDW]UROOHQ I�U ��� W 7UDJ�� $X[� VKHDYHV IRU ��� W ORDG 9$5
NUDIW FDSDFLW\
7HOHVNRSLHU]\OLQGHU �� (LQEDX 7HOHVFRSLF F\OLQGHU �� PRXQW� ���������
7HOHVNRSLHU]\OLQGHU 7HOHVFRSLF F\OLQGHU ���������
7HOHVNRSLHU]\OLQGHU�� 7HOHVFRSLF F\OLQGHU�� ���������E
$EVW�W]XQJ RXWULJJHUV
6FKODXFKOHLWXQJHQ LP +RVHV� DVV\� LQ WHOHVFRSLF ���������D
7HOHVNRSDXVOHJHU ERRP
6FKODXFKOHLWXQJHQ LP +RVHV� DVV\� LQ WHOHVFRSLF ���������
7HOHVNRSDXVOHJHU ERRP
6FKODXFKIODVFKH� HLQIDFK +RVH UHHO� VLPSOH ���������D
6FKODXFKIODVFKH� GRSSHOW +RVH UHHO� GRXEOH ���������D
6HLODEZHLVHU� GUHKEDU 5RSH GHIOHFWRU� WXUQDEOH ���������
$XVOHJHUYHUULHJHOXQJ %RRP ORFN V\VWHP ���������E
9HUULHJHOXQJV]\OLQGHU DP /RFNLQJ F\OLQGHU DW ���������*UXQGNDVWHQ EDVLF FDVH
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9HUULHJHOXQJV]\OLQGHU ,� XQG /RFNLQJ F\OLQGHU ,� DQG ���������D
,,� ,QQHQNDVWHQ ,,� LQQHU FDVH
9HUULHJHOXQJVK\GUDXOLN +\GU� DUU� IRU ERRP ORFN �������� 


V\VWHP
$QEDX��1lKHUXQJVVFKDOWHU 0RXQWLQJ VZLWFK ���������
:,33%$5(5 +,/)6$86/(*(5 /8)),1* -,% %220 �� P ��
�� P
*UXQGDXVOHJHU %DVLF ERRP ������������
*UXQGDXVOHJHU %DVLF ERRP 9$5��6WDQJH
=ZLVFKHQVW�FNH ,QWHUPHGLDWH VHFWLRQV ���������D
=ZLVFKHQVW�FNH ,QWHUPHGLDWH VHFWLRQV 9$5��6WDQJH
$XVOHJHUVSLW]H %RRP WRS VHFWLRQ ���������
$EVFKDOWXQJ &XW��RII GHYLFH ��������E�
$XVOHJHUVSLW]H %RRP WRS VHFWLRQ 9$5��6WDQJH
$EVFKDOWXQJ &XW��RII GHYLFH 9$5��6WDQJH
:LSSVW�W]H 'HUULFNLQJ EUDFNHW ������������
:LSSVW�W]H 'HUULFNLQJ EUDFNHW 9$5��6WDQJH
:LSSVW�W]HQWUDYHUVH 'HUULFNLQJ FURVVEDU ���������
:LSSVHLOWUDYHUVH %RRP KRLVW EULGOH ���������
=ZLVFKHQVHLOH I�U ZLSSEDUHQ 3HQGDQW URSHV IRU OXIILQJ ������������
+LOIVDXVOHJHU MLE ERRP
$EVSDQQXQJ ��6WDQJHQ�� %UDFLQJ ��URGV�� 9$5��6WDQJH
(OHNWULN I�U ZLSSEDUHQ (OHFWULF IRU OXIILQJ MLE ���������E
+LOIVDXVOHJHU ERRP
:LQNHOJHEHU $QJOH WUDQVPLWWHU ��������
6HLO]XJPH�GRVH 7UDFWLRQ JDXJH FKDPEHU ��������
$E]ZHLJNDVWHQ -XQFWLRQ ER[ ���������
(QGVFKDOWHU DP 5ROOHQNRSI /LPLW VZLWFK RQ VKHDYH KHDG ���������
XQG 5�FNVFKODJVLFKHUXQJ DQG EDFN VWURNH VDIHW\ GHYLFH
$EVFKDOWXQJ � :LSSZHUN EHL &XW��RII GHYLFH � GHUULFNLQJ ���������ZLSSEDUHP +LOIVDXVOHJHU JHDU� OXIILQJ MLE ERRP
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+,/)6$86/(*(5� 67$55 P -,% %220� 5,*,' P ��
*UXQGDXVOHJHU %DVLF ERRP ������������
*UXQGDXVOHJHU %DVLF ERRP 9$5��6WDQJH
=ZLVFKHQVW�FNH ,QWHUPHGLDWH VHFWLRQV ���������D
=ZLVFKHQVW�FNH ,QWHUPHGLDWH VHFWLRQV 9$5��6WDQJH
$XVOHJHUVSLW]H %RRP WRS VHFWLRQ ���������
$EVFKDOWXQJ &XW��RII GHYLFH ��������E�
$XVOHJHUVSLW]H %RRP WRS VHFWLRQ 9$5��6WDQJH
$EVFKDOWXQJ &XW��RII GHYLFH 9$5��6WDQJH
=XVDW]WHLOH I�U +LOIV�� $GGLWLRQDO SDUWV IRU MLE ������������
DXVOHJHU� VWDUU ERRP� ULJLG
(OHNWULN ]XU +DXSWDXVOHJHU�� (OHFWULF DW PDLQ ERRP ���������E
YHUOlQJHUXQJ H[WHQVLRQ
6RQGHUDXVI�KUXQJHQ� 2SWLRQDO HTXLSPHQWV�
6FKZHUODVWPRQWDJHVSLW]H +'��UXQQHU DVV\� 9$5
.RSIUROOH VHLWOLFK NODSSEDU 5ROOHU KHDG ODWHUDO KLQJHG %LOG�ILJ��QRV�

�������
+$837$86/(*(59(5/b1*(�� 0$,1 %220 (;7(16,21� ��
581*� 7(/(6.23,(5%$5� 7(/(&23,&� �� �� �� P
�� �� �� P
*UXQGDXVOHJHU %DVLF ERRP ���������D
$GDSWHU I�U ��q $ENQLFNXQJ $GDSWHU IRU ��q EXFNOHG ���������D
$XVVFKLHEHU )HHGHU ���������
$EVFKDOWXQJ &XW��RII GHYLFH ��������E
7UDQVSRUWVWHOOXQJ 7UDYHO ORFN ���������D
hEHUJDQJVVW�FN $GDSWHU ���������
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683(5/,)7 683(5/,)7 ��
$EVSDQQXQJ +DXSWDXVOHJHU��6HLOH %UDFLQJ PDLQ ERRP �� URSHV ���������
$EVSDQQERFN %UDFLQJ VXSSRUW ���������
8POHQNUROOH *XLGH UROOHU ���������
$EVSDQQVHLOZLQGH %UDFLQJ URSH ZLQFK ���������F
%UHPV]\OLQGHU %UDNH F\OLQGHU ��������
$[LDONROEHQPRWRU +\GU� PRWRU ��������
%UHPVEDQG %UDNH EDQG ���������
6FKXW]JLWWHU I�U )DKUHU�� 3URWHFWLYH JUDWLQJ IRU ���������
NDELQH RSHUDWRU·V FDE
+\GU� /HLWXQJHQ��$EVSDQQZLQGH +\GU� OLQHV �� EUDFLQJ ZLQFK ���������D
+\GU� /HLWXQJHQ��$EVSDQQZLQGH +\GU� OLQHV �� EUDFLQJ ZLQFK ���������
+\GUDXOLN EHL 6XSHUOLIW +\GUDXOLF IRU VXSHUOLIW ���������D
=XVDW]JHJHQJHZLFKW EHL $X[� FRXQWHUZHLJKW DW ���������
6XSHUOLIW VXSHUOLIW
817(5)/$6&+(1 +22. %/2&.6 �����
8QWHUIODVFKH ����UROOLJ� ��� W +RRN EORFN ����VKHDYHV� ��� W
8QWHUIODVFKH ���UROOLJ� ��� W +RRN EORFN ���VKHDYHV� ��� W
8QWHUIODVFKH ���UROOLJ� ��� W +RRN EORFN ���VKHDYHV� ��� W
8QWHUIODVFKH ���UROOLJ� �� W +RRN EORFN ���VKHDYHV� �� W

+DNHQJHKlQJH +RRN VXVSHQVLRQ
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$1+$1* $11(;
:HUN]HXJH XQG =XEHK|U 7RROV DQG DFFHVVRULHV ��������

ELV�WR
��������

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

6&+$/73/b1( 6&+(0$7,&6
+\GUDXOLN�6WDQGDUG +\GUDXOLF�VWDQGDUG
+\GUDXOLN��+XEZHUN ,, +\GUDXOLF KRLVW JHDU ,,
RKQH ZLSSEDUHQ +LOIVDXVOHJHU ZLWKRXW OXIILQJ MLE ERRP
+\GUDXOLN 6XSHUOLIW +\GUDXOLF VXSHUOLIW
+\GUDXOLN 6XSHUOLIW +\GUDXOLF VXSHUOLIW ��������
PLW ZLSSEDUHP +LOIVDXVOHJHU ZLWK OXIILQJ MLE ERRP
=XVDW]WHLOH I�U 6XSHUOLIW $X[� SDUWV IRU VXSHUOLIW

(/(.75,. (/(&75,&
*UXQGHLQULFKWXQJ %DVLF HTXLSPHQW ��������
,QWHUQH 9HUGUDKWXQJ ,WHUQDO ZLULQJ ��������
=HQWUDOHLQKHLW 3$7 0DLQ FDOFXODWRU 3$7
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  $EZHLFKXQJHQ� 
  9DULDWLRQV IURP SDJH� (7���3DUW��1R��
9HUULHJHOXQJVK\GUDXOLN +\GU� DUU� IRU ERRP ORFN �������� QXU %LOG �

V\VWHP RQO\ ILJ��QRV�
�����

8$ ����� 8$ �����
]XVlW]OLFK 6LFKHUKHLWVE�JHO DGG� VDIHW\ KRRN IRU SLORW ��������� ��� ��� ��
I�U 9RUVWHXHUJHUlW +XEZHUN , � ,, RLO XQLW KRLVW JHDU , � ,,
6HLO� ��� P 5RSH� ��� P ���������D��� ��� ��� ��

��
6FKUDXEH %ROW ������������ ��� ��� ��
$EJDVVFKDOOGlPSIHU ([KDXVW QRLVH DEVRUEHU� ���������D��� ��� ��� ��
7DQNGHFNHO� YHUVFKOLH�EDU )LOOHU FDS� ORFNDEOH ���������F ��� ��� ��
/DXIUDG ,GOHU ������������ ��� ��� ��
6FKHLEH 'LVF µ ��� ��� ��
'LVWDQ]ULQJ 6SDFHU µ ��� ��� ��
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817(5:$*(1 &+$66,6 :��������
'(0$* �� . ���� '(0$* �� . ���� (= 02 ����
hEHUVLFKW *HQHUDO YLHZ ���������
:DUWXQJVWHLOH 0DFKLQH��PDLQWHQDQFH SDUWV ���������D
hEHUVLFKW �� $QEDXWHLOH *HQHUDO YLHZ �� PRXQWLQJ SDUWV ���������
hEHUVLFKW �� $QWULHE *HQHUDO YLHZ �� GULYH ���������
hEHUVLFKW �� +\GUDXOLN *HQHUDO YLHZ �� K\GUDXOLF ���������
hEHUVLFKW �� .DELQH *HQHUDO YLHZ �� FDELQ ���������
hEHUVLFKW �� (OHNWULN *HQHUDO YLHZ �� HOHFWULF ���������
hEHUVLFKW �� $FKVHLQEDX *HQHUDO YLHZ �� ���������

D[OH LQVWDOODWLRQ
$1%$87(,/( 02817,1* 3$576 ��
9RUGHUUDKPHQ��$EGHFNXQJ )URQW IUDPH �� FRYHULQJ ���������E� 8$ ����
+LQWHUUDKPHQ��$EGHFNXQJ 5HDU IUDPH �� FRYHULQJ ���������E
$EGHFNXQJ��6FKDOOGlPPXQJ &RYHU �� QRLVH DEVRUEHU ��������� 9$5
0RWRUDEGHFNXQJ (QJLQH FRYHULQJ ���������E
/XIWEHKlOWHU��(LQEDX $LU WDQN �� LQVWDOODWLRQ
%DWWHULHNDVWHQ %DWWHU\ ER[ ���������D
$EVW�W]XQJ 2XWULJJHUV ���������
6W�W]WUlJHU 2XWULJJHU ���������F
6W�W]]\OLQGHU 2XWULJJHU F\OLQGHU ���������
+RUL]RQWDO]\OLQGHU +RUL]RQWDO F\OLQGHU ���������D
=XVDW]VW�W]H $X[� VXSSRUW ��������� 9$5
6W�W]]\OLQGHU ]XU =XVDW]�� 2XWULJJHU F\OLQGHU DW ��������� 9$5
VW�W]H DX[� VXSSRUW
*HJHQJHZLFKWVKXE]\OLQGHU &RXQWHUZHLJKW OLIW F\OLQGHU ���������
$QKlQJHUHLQULFKWXQJ 'ROO\ HTXLSPHQW ��������E 9$5
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$175,(% '5,9( ��
0RWRU� '$,0/(5��%(1= � 7\S (QJLQH� '$,0/(5��%(1= � 7\SH 20 ��� $
6HULH� 6HULHV� �����������
)DEULN��1U�� 6HULDO��1R�� ��� ���
/HLVWXQJ� 2XWSXW� ��� N: EHL�DW

���� PLQ j j k
0RWRU�� XQG *HWULHEHHLQEDX (QJLQH�� DQG JHDU LQVWDOODWLRQ ���������E*HWULHEH� $OOLVRQ �� &/%7 ��� *HDU� $OOLVRQ �� &/%7 ��� 1R�
0RWRU��$QEDXWHLOH (QJLQH DFFHVVRULHV ���������
0RWRU��,QVSHNWLRQVWHLOH (QJLQH LQVSHFWLRQ SDUWV
9HUWHLOHUJHWULHEHHLQEDX 'LVWULEXWRU JHDU PRXQWLQJ ���������D
9HUWHLOHUJHWULHEH 'LVWULEXWRU JHDU ��������
9HUWHLOHUJHWULHEH 'LVWULEXWRU JHDU ��������
9HUWHLOHUJHWULHEH 'LVWULEXWRU JHDU ��������
9HUWHLOHUJHWULHEH 'LVWULEXWRU JHDU ��������
9HUWHLOHUJHWULHEH 'LVWULEXWRU JHDU ��������
:DVVHUN�KOHUHLQEDX 5DGLDWRU LQVWDOODWLRQ ���������D
/HLWXQJHQ ]XP :DVVHUN�KOHU /LQHV WR UDGLDWRU ���������F
/XIWILOWHU $LU FOHDQHU ���������D
.UDIWVWRIIEHKlOWHU )XHO WDQN ���������D
.UDIWVWRIIOHLWXQJHQ )XHO OLQHV ���������
=XVDW]WDQN $X[� IXHO WDQN ��������� 9$5��8$ ����
$XVSXIIDQODJH ([KDXVW V\VWHP ���������F� 8$ ����
3XPSHQHLQEDX 3XPS DUUDQJHPHQW ���������D
1RWOHQNSXPSHQHLQEDX (PHUJHQF\ VWHHULQJ SXPS� LQVW����������
/8)7$1/$*( $,5 6<67(0 ��
'UXFNOXIWDQODJH $LU SUHVVXUH V\VWHP ���������D
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+<'5$8/,. +<'5$8/,& ��
+\GUDXOLNEHKlOWHU +\GUDXOLF WDQN ���������G
(LQI�OOILOWHU )LOOHU ��������
*HWULHEHK\GUDXOLN *HDU K\GUDXOLF ���������F
/HQNXQJVK\GUDXOLN 6WHHULQJ K\GUDXOLF ���������E
6WURPEHJUHQ]XQJVYHQWLO )ORZ OLPLWLQJ YDOYH ��������
'XUFKIOX�DQ]HLJHU )ORZ LQGLFDWRU ��������
5RKUOHLWXQJHQ ]X GHQ 3LSHV WR VWHHULQJ F\OLQGHUV ���������
/HQNN]\OLQGHUQ
)HGHUXQJVK\GUDXOLN 5HVLOLHQW K\GUDXOLF ���������F
%UHPVDQODJH %UDNH V\VWHP ���������
%UHPVUHJHOXQJ %UDNH FRQWURO ���������
$EVW�W]K\GUDXOLN 2XWULJJHU K\GUDXOLF ���������E
6WHXHUEORFN &RQWURO EORFN ��������D
+\GUDXOLN|ON�KOHU +\GUDXOLF RLO FRROHU ���������
.$%,1( &$%,1 ��
/DFNLHUXQJ� &RORXU�
.DELQH� NSO� &DELQ� DVV\� ���������D 8$ ����
.DELQH &DELQ ���������D 8$ ����
:LVFKHUDQODJH :LSHU HTXLSPHQW
%HGLHQHOHPHQWH 2SHUDWLRQ HOHPHQWV ���������D 

/HQNXQJVHLQEDX� PHFKDQLVFK 6WHHULQJ DVV\�� PHFKDQLFDO ���������
:LQNHOJHWULHEH $QJOH JHDU ��������
+HL]XQJVDQODJH +HDWLQJ DVV\� ���������D 8$ ����+HL]JHUlW +HDWHU �������� 8$ ����
6WDQGKHL]XQJ $X[LOLDU\ KHDWLQJ ��������� 9$5��8$ ���� 

+HL]JHUlW +HDWHU DVV\� �������� 9$5��8$ ����
$QEDXWHLOH��.lOWHNRPSUHVVRU 0RXQWLQJ SDUWV� UHIULJHUDWRU 9$5

FRPSUHVVRU
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(/(.75,. (/(&75,& �� �� 9ROW
8QWHUZDJHQ &KDVVLV ���������D� 8$ ����
%HOHXFKWXQJ /LJKWLQJ HTXLSPHQW ������������ 8$ ����
.DELQH &DELQ ���������D� 8$ ����
$UPDWXUHQEUHWW ,QVWUXPHQW SDQHO ���������D� 8$ ����
.OHPP�� XQG 9HUWHLOHUWDIHO ;�� &ODPSLQJ ER[ DQG GLVWULEXWRU ������������ 8$ ����

SDQHO ; ��
6WHXHUSXOW��$EVW�W]XQJ &RQWURO SDQHO ER[��RXWULJJHUV ���������D

V\VWHP
9HUWHLOHUNDVWHQ ; �� 'LVWULEXWRU ER[ ; �� ��������� 8$ ����
9HUWHLOHUNDVWHQ ; �� 'LVWULEXWRU ER[ ; �� ��������� 8$ ����
9HUWHLOHUNDVWH� 5�FNOHXFKWHQ 'LVWULEXWRU ER[� WDLO OLJKWV ���������D 8$ ����
6&+0,(5$1/$*(1 /8%( 6<67(0 ��
6FKPLHUSXPSH /XEH SXPS
)HWWYHUWHLOHU *UHDVH GLVWULEXWRU
$&+6(,1%$8 81' *(/(1.�� $;/( ,167$//$7,21 $1' ��
:(//(1 -2,17 6+$)76
$FKVHLQEDX �� XQG �� $FKVH $[OH LQVW� �VW DQG �QG D[OH ���������E
/HQNDFKVH �� $FKVH 6WHHULQJ D[OH �VW D[OH �������� 

$FKVDQWULHE $[OH GULYH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQN]\OLQGHU �� $FKVH 6WHHULQJ F\OLQGHU �VW D[OH ��������
)HGHUXQJV]\OLQGHU �� $FKVH 5HVLOLHQW F\OLQGHU �VW D[OH ��������
/HQNDFKVH �� $FKVH 6WHHULQJ D[OH �QG D[OH �������� 

%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQN]\OLQGHU �� $FKVH 6WHHULQJ F\OLQGHU �QG D[OH ��������
)HGHUXQJV]\OLQGHU� �� $FKVH 5HVLOLHQW F\OLQGHU� �QG D[OH ��������
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$FKVHLQEDX �� $FKVH $[OH LQVWDOODWLRQ �UG D[OH ���������D
/HQNDFKVH �� $FKVH 6WHHULQJ D[OH �UG D[OH ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQN]\OLQGHU 6WHHULQJ F\OLQGHU ��������
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU ��������
$FKVHLQEDX �� [ �� $[OH LQVWDOODWLRQ �� [ �� ���������D
�� XQG �� $FKVH �WK DQG �WK D[OH
/HQNWULHEDFKVH �� $FKVH 6WHHULQJ GULYH D[OH �WK D[OH �������� 

$FKVDQWULHE $[OH GULYH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQNWULHEDFKVH �� $FKVH 6WHHULQJ GULYH �WK D[OH �������� 

$FKVDQWULHE $[OH GULYH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU ��������)HGHUXQJV]\OLQGHU� �� $FKVH 5HVLOLHQW F\OLQGHU� �WK D[OH ��������
UHFKWV U�K�
$FKVHLQEDX �� [ �� $[OH PRXQWLQJ �� [ �� 9$5
�� XQG �� $FKVH �WK DQG �WK D[OH
�� $QWULHEVDFKVH �WK GULYH D[OH
$FKVDQWULHE $[OH GULYH
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU
%UHPVH %UDNH
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU
�� $QWULHEVDFKVH �WK GULYH D[OH
$FKVDQWULHE $[OH GULYH
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU
%UHPVH %UDNH6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU
/HQNHU :LVKERQH
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU
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$FKVHLQEDX �� [ �� $[OH LQVWDOODWLRQ �� [ �� ���������E
�� XQG �� $FKVH �WK DQG �WK D[OH
/HQNDFKVH �� $FKVH 6WHHULQJ D[OH �WK D[OH �������� 

$FKVDQWULHE $[OH GULYH ��
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������/HQNDFKVH �� $FKVH 6WHHULQJ D[OH �WK D[OH ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
/HQN]\OLQGHU 6WHHULQJ F\OLQGHU ��������
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU ��������
$FKVHLQEDX �� [ �� $[OH PRXQWLQJ �� [ �� 9$5
�� XQG �� $FKVH �WK DQG �WK D[OH
�� $QWULHEVDFKVH �WK GULYH D[OH
$FKVDQWULHE $[OH GULYH
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU
%UHPVH %UDNH
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU)HGHUXQJV]\OLQGHU $� 5HVLOLHQW F\OLQGHU $�
/HQNDFKVH �� $FKVH 6WHHULQJ D[OH �WK D[OH
%UHPVH %UDNH
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU
/HQNHU :LVKERQH
/HQN]\OLQGHU 6WHHULQJ F\OLQGHU
)HGHUXQJV]\OLQGHU $� 5HVLOLHQW F\OLQGHU $�
*HOHQNZHOOHQHLQEDX �� [ � -RLQW VKDIW PRXQWLQJ �� [ � ���������
*HOHQNZHOOHQHLQEDX �� [ � -RLQW VKDIW PRXQWLQJ �� [ � 9$5
(LQEDX :LUEHOVWURPEUHPVH 0RXQWLQJ YRUWH[ EUDNH 9$5
:LUEHOVWURPEUHPVH 9RUWH[ EUDNH
/HQNUDGVFKDOWHU 6WHHULQJ FROXPQ VKLIWHU
5HODLVNDVWHQ 6ZLWFK ER[
/HQNJHVWlQJH 9RUGHUDFKVHQ 6WHHULQJ OLQNDJH IURQW D[OHV ���������D
/HQNJHVWlQJH +LQWHUDFKVHQ 6WHHULQJ OLQNDJH UHDU D[OHV ���������D
5lGHU XQG 5HLIHQ :KHHOV DQG WLUHV ��������� 8$ ����
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$1+$1* $11(;
/DFNLHUXQJ� WLHIVFKZDU] &RORXU� MHW EODFN 5$/ ����

6FKDOWSOlQH� 6FKHPDWLFV�
$EVW�W]K\GUDXOLN 2XWULJJHU K\GUDXOLF ��������
/HQNXQJVK\GUDXOLN 6WHHULJ K\GUDXOLF ��������
%UHPVK\GUDXOLN %UDNH K\GUDXOLF ��������
(OHNWURVFKDOWSODQ (OHFWULF RI FRQQHFWLRQ �����������
)HGHUXQJVK\GUDXOLN 5HVLOLHQW K\GUDXOLF ��������
(/��3ODQ �� 'ROO\ (OHFWU� VFKHPDWLF �� GROO\


  $EZHLFKXQJHQ� 
  9DULDWLRQV IURP SDJH� (7���3DUW��1R��
8$ ����� 8$ �����
6FKHLQZHUIHU +HDG OLJKW ������������ ��� ��� ��

µ ���
]XV� 6LUHQH �5�FNZlUWVIDKUW� DGG� KRRWHU �UHYHUVH PRWLRQ� ��������� ��� ��� ��
8PUL�OHXFKWH ]XV� &OHDUDQFH OLJKW DGG� ��������� ��� ��� ��
*O�KELUQH %XOE µ ��� ��� ��
$OOH $FKVHQ (YHU\ D[OHV
5DGERO]HQ QDFK :KHHO EROW DFF� �������� 8$ ����
]XVlW]O� HLQJHEDXW� DGG� PRXQWHG�
'LVWDQ]ULQJH ]ZLVFKHQ 5DG�� 6SDFHUV LQWHUPHGLDWH ZKHHO ���������D ��� ��� ��
PXWWHU X� )HOJH QXW DQG ULP
8$ ����� 8$ �����
7HOOHU ]X *HJHQJHZLFKWV]\O� &XS IRU FRXQWHUZHLJKW F\O� ���������D��� ��� ��� ��
=ZLVFKHQSODWWH ]X *HJHQ�� ,QWHUPHGLDWH SODWH IRU ��������� ��� ��� ��
JHZLFKWV]\OLQGHU FRXQWHUZHLJKW F\OLQGHU
$XVVWU|PHU� ]XV� ([KDXVW VWXE� DGG� ��������� ��� ��� ��
7��$E]HLJVW�FN� ]XV� 7��VKDSHG PDQLIROG� DGG� ��������� ��� ��� ��
6FKDOWNRQVROH &RQVROH ���������D��� QDFK�DFF� 8$
%UHPVSHGDO %UDNH SHGDO µ ��� ��� ��� ��
+XEYRUULFKWXQJ I� 5HVHUYHUDG +RLVW DUU� IRU VSDUH ZKHHO ��� ��� ��


