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2%(5:$*(1 683(56758&785( ��������
hEHUVLFKW *HQHUDO YLHZ ���������
:DUWXQJVWHLOH 0DFKLQH��PDLQWHQDQFH SDUWV ���������D
2%(5:$*(1 683(56758&785( ��
7UDQVSRUWVWHOOXQJ� :HUN]HXJH� 7UDYHO ORFN� WRROV� ���������
6FKLOGHU ODEHOV
5DKPHQ )UDPH ���������D 

6SLHJHO 0LUURU ���������D
:LSS]\OLQGHUHLQEDX 'HUULFNLQJ F\OLQGHU� PRXQWLQJ ���������
:LSS]\OLQGHU 'HUULFNLQJ F\OLQGHU ��������� ���
:LSS]\OLQGHU P� 9HUURKUXQJ 'HUULFNLQJ F\OLQGHU Z� SLSHV ���������
*HJHQJHZLFKW &RXQWHUZHLJKW ���������
=\OLQGHU I�U *HJHQJHZLFKW &\OLQGHU IRU FRXQWHUZHLJKW ��������
=XVDW]JHJHQJHZLFKW ���� NJ $X[� FRXQWHUZHLJKW ���� NJ
9HUNOHLGXQJVWHLOH� OLQNV &RYHULQJ SDUWV� O�K� ���������D
9HUNOHLGXQJVWHLOH� UHFKWV &RYHULQJ SDUWV� U�K� ���������
52//(1'5(+9(5%,1'81* 6:,1* 5,1* ��
5ROOHQGUHKYHUELQGXQJ 6ZLQJ ULQJ ���������
6FKQHOOYHUELQGXQJ ]XU 4XLFN UHOHDVH IRU EDOO VZLQJ .��:XQVFK�
5ROOHQGUHKYHUELQGXQJ ULQJ 2SW�HTXLSPHQW
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$175,(% '5,9( ��
0RWRU� '$,0/(5��%(1= (QJLQH� '$,0/(5��%(1=
7\S� 7\SH� 20 ��� $
6HULH� 6HULHV� ��������������
)DEULN��1U�� 6HULDO��1R�� ��� ���
/HLVWXQJ� 2XWSXW� ��� N:�

���� 530
0RWRUHLQEDX (QJLQH DUUDQJHPHQW ���������
9HUVWHOOGRSSHOSXPSH 9DU� GLVSODFHPHQW GRXEOH SXPS �������� �������
0RWRUDQEDXWHLOH (QJLQH PRXQWLQJ SDUWV ���������E
/XIWILOWHUDQODJH $LU FOHDQHU ���������
:DVVHUN�KOHU 5DGLDWRU ���������D
$XVSXIIDQODJH ([KDXVW V\VWHP ���������
+\GUDXOLN|OEHKlOWHU +\GUDXOLF RLO FRROHU ���������F
gOILOWHU 2LO ILOWHU ��������
6DXJOHLWXQJHQ DP +\GUDXOLN�� 6XFWLRQ OLQHV RQ K\GUDXOLF ���������D
|OEHKlOWHU RLO WDQN
.UDIWVWRIIEHKlOWHU XQG /HLWXQJHQ )XHO WDQN DQG OLQHV ���������
0RWRUDEVWHOOXQJ �HOHNWU�� (QJLQH VKXW��RII �HOHFWU�� 9DULDQWH
.�KOZDVVHUYRUZlUPXQJ 3UHKHDWHU� UDGLDWRU 9DULDQWH
+HL]JHUlW +HDWHU
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+8%:(5.( +2,67 *($56 ��
+XEZHUN , +RLVW JHDU ,
+XEZHUNVHLQEDX +RLVW JHDU PRXQWLQJ ���������
6HLOZLQGH 5RSH ZLQFK �������� ���
+XEZHUNVEUHPVH %UDNH� KRLVW JHDU ��������E
+XEZHUNVPRWRU 0RWRU� KRLVW JHDU �������� �������
6HQNHQGVFKDOWHU /RZHULQJ OLPLW VZLWFK ���������
6HLOZLQGHQGUHKPHOGHU :LQFK RSHUDWLQJ LQGLFDWRU ��������
+XEZHUN ,, +RLVW JHDU ,,
+XEZHUNVHLQEDX +RLVW JHDU PRXQWLQJ ���������
6HLOZLQGH 5RSH ZLQFK �������� ���
+XEZHUNVEUHPVH %UDNH� KRLVW JHDU ��������E
+XEZHUNVPRWRU 0RWRU� KRLVW JHDU �������� �������
6HQNHQGVFKDOWHU /RZHU OLPLW VZLWFK ���������
6HLOZLQGHQGUHKPHOGHU :LQFK RSHUDWLQJ LQGLFDWRU ��������
+\GUDXOLN �� +XEZHUN ,, +\GUDXOLF �� KRLVW JHDU ,, ���������
'5(+:(5. 6:,1* *($5 ��
'UHKZHUNVHLQEDX 6ZLQJ JHDU� PRXQWLQJ ���������
'UHKZHUNVJHWULHEH 6ZLQJ JHDU �������� ���
'UHKZHUNVEUHPVH %UDNH� VZLQJ JHDU ��������
'UHKZHUNVPRWRU 0RWRU� VZLQJ JHDU �������� �������
+<'5$8/,. +<'5$8/,& ��
+\GUDXOLN 'UXFNILOWHUHLQEDX +\GU�� SUHVVXUH ILOWHU PRXQW� ���������D
+RFKGUXFNILOWHU +���3� ILOWHU ��������
3XPSH��6WHXHUEO|FNH 3XPS �� FRQWURO EORFNV ���������
���IDFK 6WHXHUEORFN ���IROG FRQWURO EORFN ��������
���IDFK 6WHXHUEORFN ���IROG FRQWURO EORFN �������� ���
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH ��������
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH ��������
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH ��������
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH ��������
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���IDFK 6WHXHUEORFN ���IROG FRQWURO EORFN �������� ���
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH ��������
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH ��������
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH ��������
'UXFNEHJUHQ]XQJVYHQWLO 3UHVVXUH UHOLHI YDOYH ��������
:LSSZHUN 'HUULFNLQJ JHDU ������������ 8$ ������
5RKUEUXFKVLFKHUXQJVYHQWLO 3LSH EXUVW YDOYH ��������
+\GU� ]� DXWRPDWLVFKHQ 'UHK�� 6ZLQJ EUDNH FRQWURO� YDOYHV 9DULDQWH
ZHUNVEUHPVH DQG OLQHV
+XEZHUN , +RLVW JHDU , ���������
/HLWXQJHQ ]� G� 7HOHVNRSLHU�� /LQHV DW WHOHVFRSLF F\OLQGHUV ���������
]\OLQGHUQ
'UHKZHUN +RLVW JHDU ���������D� 8$ ������
9HQWLOH LQ GHU .DELQH 9DOYHV LQ FDELQ ���������D
9RUVWHXHUJHUlW 3LORW RLO XQLW ��������
9RUVWHXHUJHUlW 3LORW RLO XQLW ��������D
9RUVWHXHUJHUlW 3LORW RLO XQLW ��������
6WHXHUOHLWXQJHQ &RQWURO OLQHV ���������
6WHXHU|OGUXFNOHLWXQJ &RQWURO RLO SUHVVXUH OLQH ���������
'UXFNXPVFKDOWXQJ 6WHXHU�� 3UHVVXUH��FKDQJH RYHU GHYLFH ���������
EO|FNH FRQWURO EORFNV
*HJHQJHZLFKWVPRQWDJH &RXQWHUZHLJKW PRXQWLQJ ���������
9HQWLOH ]XU 6WHXHUXQJ 9DOYHV DW FRQWURO ���������D
+\GUDXOLVFKH /HLWXQJHQ� +\GUDXOLF OLQHV� ���������
$EVFKDOWYHQWLO VKXW GRZQ YDOYH
6WHXHUXQJ I�U 8QWHUZDJHQ &RQWURO IRU FKDVVLV 9DULDQWH
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.DELQH� NSO� &DELQ� DVV\� ���������

.DELQH &DELQ ���������H ���
9HUJODVXQJ *OD]LQJ ���������G
3HGDOHLQEDX I�U )DKUHQ 3HGDO DUU� IRU FKDVVLV 9DULDQWH
8QWHUZDJHQ RSHUDWLRQ
/HQNXQJ I�U 8QWHUZDJHQ 6WHHULQJ IRU FKDVVLV 9DULDQWH
'UHK]DKOYHUVWHOOXQJ 2EHUZDJHQ 6SHHG FRQWURO� VXSHUVWUXFWXUH ���������
%HWlWLJXQJ I�'UHKZHUNVEUHPVH &RQWURO IRU VZLQJ JHDU EUDNH ���������
)HGHU]\OLQGHU 6SULQJ F\OLQGHU ���������E
+HL]XQJVHLQEDX +HDWLQJ DVV\�� LQVWDOODWLRQ ������������ 8$ ������
+HL]JHUlW +HDWHU ��������
6FKXW]JLWWHU I�U 2:��.DELQH 3URWHFWLYH JUDWLQJ IRU ��������� .��:XQVFK�

VXSHUVWUXFWXUH FDELQH 2SW�HTXLSP�
(/(.75,. (/(&75,& �� �� 9ROW
%DWWHULHHLQEDX %DWWHU\ PRXQWLQJ ���������
(OHNWULN�.DELQH�5DKPHQ�0RWRU (OHFWULF�FDELQ�IUDPH�HQJLQH ���������D
=HQWUDOHLQKHLW 0DLQ FDOFXODWRU �������� ����
=HQWUDOHLQKHLW �� -DSDQ 0DLQ FDOFXODWRU �� -DSDQ
'UXFNDXIQHKPHU 3UHVVXUH FRQWDFW ��������
$UPDWXUHQWDIHO� YRUQ ,QVWUXPHQW SDQHO� IURQW ���������F
%HGLHQNRQVROH 2SHUDWLRQ SDQHO ��������
%HGLHQNRQVROH �� -DSDQ 2SHUDWLRQ SDQHO �� -DSDQ
$UPDWXUHQWDIHO I�U )DKUHQ ,QVWUXPHQW ERDUG IRU PRYH 9DULDQWH
YRP 2: IURP XSSHU FDE
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9HUWHLOHUNDVWHQ� 'LVWULEXWLRQ ER[�
��+DXSWDXVOHJHUNRSI �; �� ��0DLQ ERRP KHDG �; �� ���������E
��9HUERO]XQJ�*UXQGNDVWHQ ��3LQ ORFNLQJ�EDVLF FDVH ���������D
�; ���������������� �; ����������������
��+DXSWDXVOHJHUIX� �; �� ��%RRP IRRW �; �� ���������
.DEHOWURPPHO DP $XVOHJHU &DEOH GUXP DW ERRP ���������E
/lQJHQZLQNHOJHEHU $QJOH WUDQVPLWWHU �������� 61 ����
$UEHLWVVFKHLQZHUIHU 6SRWOLJKW ���������D
6FKDOWNDVWHQ �; �� 6ZLWFK ER[ �; �� ���������D
6FKDOWNDVWHQ I�U )DKUHQ 6ZLWFK ER[ IRU PRYH IURP .��:XQVFK�
YRP 2: XSSHU FDE 2SW�HTXLSP�
9HUWHLOHUNDVWHQ�9HUULHJHOXQJ 'LVWULEXWLRQ ER[�ORFNLQJ ��������
�; ���� �; ����
9HUWHLOHUNDVWHQ �; ��� 'LVWULEXWLRQ ER[ �; ��� ���������
(QGVFKDOWHU��$QEDX /LPLW VZLWFK DUU� ���������
.DEHOI�KUXQJ DP $XVOHJHU )HHGHU FDEOH DW ERRP ���������
$XWRUDGLR PLW 5HNRUGHU 5DGLR ZLWK UHFRUGHU .��:XQVFK�

2SW�HTXLSP�
$XWRUDGLR��1RUPDODXVI�KUXQJ 5DGLR .��:XQVFK�

2SW�HTXLSP�
+$837$86/(*(5 0$,1 %220 ��
6HLOH 5RSHV ���������
*UXQGNDVWHQ %DVLF FDVH ���������E
�� ,QQHQNDVWHQ �VW LQQHU FDVH ���������D
�� ,QQHQNDVWHQ �QG LQQHU FDVH ���������D
�� ,QQHQNDVWHQ �UG LQQHU FDVH ���������E
�� ,QQHQNDVWHQ PLW 5ROOHQ�� �WK LQQHU FDVH ZLWK ���������G
NRSI VKHDYH KHDG

6LFKHUXQJV]\OLQGHU /RFNLQJ F\OLQGHU ���������D
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6LFKHUXQJVK\GUDXOLN +\GU� DUU� IRU ERRP ORFN V\VWHP ���������
$EVFKDOWXQJ &XW��RII GHYLFH ���������
7HOHVNRSLHU]\OLQGHUHLQEDX 7HOHVFRSLF F\OLQGHU� DUU� ���������D
7HOHVNRSLHU]\OLQGHU 7HOHVFRSLF F\OLQGHU ���������D , ��

,, ��
,,, ��

6SHUUEUHPVYHQWLO %UDNH FKHFN YDOYH ���������E
6FKODXFKOHLWXQJHQ LP +RVHV LQ WHOHVFRSLF ERRP ���������
7HOHVNRSDXVOHJHU
6FKODXFKOHLWXQJHQ LP +RVHV LQ WHOHVFRSLF ERRP ���������
7HOHVNRSDXVOHJHU
9HQWLOH DP *UXQGNDVWHQ 9DOYHV RQ PDLQ ERRP ���������
6FKODXFKIODVFKH� HLQIDFK +RVH WHQVLRQLQJ XQLW� VLPSOH[ ���������
6FKODXFKIODVFKH� GRSSHOW +RVH WHQVLRQLQJ XQLW� GRXEOH ���������E
9HUULHJHOXQJVK\GUDXOLN /RFNLQJ K\GUDXOLF ���������
9HUULHJHOXQJV]\OLQGHU /RFNLQJ F\OLQGHU ���������D
6FKZHUODVWHLQULFKWXQJ +HDY\ GXW\ DWWDFKPHQW .��:XQVFK�

2SW�TXLSP�
7HOHVNRSYHUULHJHOXQJ 7HOHVFRSLF ORFNLQJ .��:XQVFK�

2SW�HTXLSP�
$XVOHJHUYHUULHJHOXQJ� %RRP ORFN V\VWHP� ���������E
*UXQGNDVWHQ EDVLF FDVH
�� ,QQHQNDVWHQ �VW LQQHU FDVH ���������D
�� ,QQHQNDVWHQ �QG LQQHU FDVH ���������D
.DEHOWURPPHOHLQEDX EHL &DEOH GUXP PRXQWLQJV IRU ���������E
9HUERO]XQJ SLQ ORFNLQJ
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:LSSEDUHU +LOIVDXVOHJHU /XIILQJ MLE ERRP
*UXQGDXVOHJHU %DVLF ERRP ���������
$XVOHJHUVSLW]H %RRP WRS VHFWLRQ ���������D
$EVFKDOWXQJ &XW��RII GHYLFH ��������E�
:LSSVW�W]H 'HUULFNLQJ EUDFNHW ���������D
:LSSVW�W]HQWUDYHUVH 'HUU� EUDFNHW� OLIWLQJ EHDP ���������
0RQWDJHVW�W]H I�U :LSSVW�W]H 0RXQW� VXSSRUW IRU GHUULFNLQJ ���������

EUDFNHW
:LSSVHLOWUDYHUVH %RRP KRLVW EULGOH ���������E
$QEDX =XJNUDIWPH�GRVH 0RXQWLQJ ORDG WUDQVGX]HU ���������
6HLO]XJPH�GRVH 7UDFWLQJ JDXJH FKDPEHU ��������
=ZLVFKHQVHLOH ]XP ZLSSEDUHQ 3HQGDQW URSHV IRU OXIILQJ ���������D
+LOIVDXVOHJHU MLE ERRP
(OHNWULN ]XP ZLSSEDUHQ (OHFWULF IRU OXIILQJ ���������
+LOIVDXVOHJHU MLE ERRP
$E]ZHLJNDVWHQ -XQFWLRQ ER[ ���������
:LQNHOJHEHU $QJOH WUDQVPLWWHU ��������
(QGVFKDOWHU XQG 5�FNVFKODJ�� /LPLW VZLWFK DQG EDFN VWURNH ���������D
VLFKHUXQJ DP 5ROOHQNRSI VDIHW\ GHYLFH RQ VKHDYH KHDG
=ZLVFKHQVW�FNH H[WHQVLRQV ���������

+LOIVDXVOHJHU� VWDUU -LE ERRP� ULJLG
*UXQGDXVOHJHU %DVLF ERRP
$XVOHJHUVSLW]H %RRP WRS VHFWLRQ
$EVFKDOWXQJ &XW��RII GHYLFH
=ZLVFKHQVW�FNH H[WHQVLRQV

=XVDW]WHLOH ]XP VWDUUHQ $GG� SDUWV IRU MLE ERRP� ���������
+LOIVDXVOHJHU ULJLG
(OHNWULN ]XP +LOIVDXVOHJHU (OHFWULF IRU MLE ERRP�
�VWDUU� �ULJLG�
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+DXSWDXVOHJHU��9HUOlQJHUXQJ 0DLQ ERRP H[WHQVLRQ
WHOHVNRSLHUEDU �� �� �� P WHOHVFRSLFDO �� �� �� P
*UXQGDXVOHJHU %DVLF ERRP
$XVOHJHUVSLW]H %RRP WRS VHFWLRQ
$EVFKDOWXQJ &XW��RII GHYLFH
(OHNWULN ]XU +DXSWDXVOHJHU�� (OHFWULF DW PDLQ ERRP
YHUOlQJHUXQJ H[WHQVLRQ
$E]ZHLJNDVWHQ -XQFWLRQ ER[
7UDQVSRUWVWHOOXQJ�+DXSWDXV�� 7UDYHO ORFN�PDLQ ERRP
OHJHUYHUOlQJHUXQJ �PLW =X�� H[WHQVLRQ �ZLWK DGG� SDUWV
VDW]WHLOHQ I�U ��q 1HLJXQJ� IRU ��q LQFOLQDWLRQ�
.RSIUROOH� NODSSEDU +HDG UROOHU� KLQJHG .��:XQVFK�

2SW�HTXLSP�
683(5/,)7 683(5/,)7 ��
$EVSDQQXQJ �� +DXSWDXVOHJHU� %UDFLQJ �� PDLQ ERRP� ���������
6HLOH URSHV
$EVSDQQERFN %UDFLQJ VXSSRUW ���������D
+\GURPRWRU +\GURPRWRU ��������
%UHPV]\OLQGHU %UDNH F\OLQGHU ��������
%UHPVEDQG %DQG ���������
5ROOHQKDOWHU 5HWDLQHU IRU UROOHU ���������
8POHQNUROOH *XLGH UROOHU ���������
8POHQNUROOH *XLGH UROOHU ���������
+\GU� /HLWXQJHQ�$EVSDQQZLQGH +\GU�OLQHV�EUDFLQJ ZLQFK ���������F
+\GUDXOLN�6XSHUOLIW +\GUDXOLF�VXSHUOLIW ���������E
+\GU� /HLWXQJHQ�6XSHUOLIW�� +\GU�OLQHV�VXSHUOLIW�� ���������
$XVOHJHU ERRP
=XVDW]JHJHQJHZLFKW ���� W $GG� FRXQWHUZHLJKW ���� W ��������� 9DULDQWH
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8QWHUIODVFKHQ� +RRN EORFNV�
���UROOLJ� ��� 0S ���VKHDYHV� ��� 0S
���UROOLJ� ��� 0S ���VKHDYHV� ��� 0S ���������
���UROOLJ� �� 0S ���VKHDYHV� �� 0S
���UROOLJ� �� 0S ���VKHDYH� �� 0S ���������

+$.(1*(+b1*( +22. 6863(16,21
+DNHQJHKlQJH ���� 0S +RRN VXVSHQVLRQ ���� 0S
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5RKUH 3LSHV ��������
:HUN]HXJH XQG =XEHK|U 7RROV DQG DFFHVVRULHV ��������

ELV�WR
��������

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

/DFNLHUXQJ� 6RQGHUODFNLHUXQJ &RORXU� 2SWLRQDO HTXLSPHQW .������

6FKDOWSOlQH 2EHUZDJHQ 6FKHPDWLFV VXSHUVWUXFWXUH
+\GUDXOLNSODQ��6WDQGDUG +\GUDXOLF VWDQGDUG �� ��������F��
PLW � +XEZHUN ZLWK � KRLVW JHDU
+\GUDXOLNSODQ +XEZHUN ,, +\GUDXOLF KRLVW JHDU ,, �� ��������
+\GUDXOLNSODQ 6XSHUOLIW +\GUDXOLF VXSHUOLIW ��
(OHNWURVFKDOWSODQ (OHFWULF VFKHPDWLF �� ����������


  $EZHLFKXQJHQ� 
  9DULDWLRQV IURP SDJH� (7���3DUW��1R��
8$ ����� 8$ �����
8PEDX 2:��5DKPHQ �5�FNZDQG� 0RGLILFDWLRQ IUDPH VXSHUVWU� ���������D��� ��� ��� ����

�EDFN SDQHO�
6HLO ��� P� +XEZHUN , 5RSH ��� P� KRLVW JHDU , ������������ ��� ��� ��
6HLO ��� P� +XEZHUN ,, 5RSH ��� P� KRLVW JHDU ,, µ ��� ��� ��� ��
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817(5:$*(1 &+$66,6 :��������*=02
�� '(0$* �� . ���� �� ��[�[� ��'(0$* �� . ���� �� ��[�[� ����
hEHUVLFKW *HQHUDO YLHZ ��������� ��������
:DUWXQJVWHLOH 0DFKLQH��PDLQWHQDQFH SDUWV ���������
$1%$87(,/( 02817,1* 3$576 ��
8QWHUZDJHQ $EGHFNXQJ &KDVVLV FRYHULQJ ���������E
6FKDOOGlPPXQJ 1RLVH DEVRUEHU ��
%DWWHULH�� XQG :HUN]HXJNDVWHQ %DWWHU\ DQG WRRO ER[ ���������
+XEYRUULFKWXQJ I� 5HVHUYHUDG 6SDUH ZKHHO OLIWLQJ JHDU ���������
0RWRUDEGHFNXQJ (QJLQH FRYHU ���������
$EVW�W]XQJ 6XSSRUW ���������
6W�W]WUlJHU� YRUQH 2XWULJJHU� IURQW ���������D 

6W�W]WUlJHU� KLQWHQ 2XWULJJHU� UHDU ���������D 

6W�W]]\OLQGHU� YRUQH 6XSSRUW F\OLQGHU� IURQW ���������
6W�W]]\OLQGHU� KLQWHQ 6XSSRUW F\OLQGHU� UHDU ���������
+RUL]RQWDO��=\OLQGHU +RUL]RQWDO F\OLQGHU ���������D
$QEDXWHLOH X� =XEHK|U 0RXQW� SDUWV DQG DFFHVVRULHV ���������
'UHKGXUFKI�KUXQJ NSO� 5RWDU\ MRLQW DVV\� 9DULDQWH
'UHKGXUFKI�KUXQJ 5RWDU\ MRLQW
$QKlQJHU��(LQULFKWXQJ 7DJ DWWDFKPHQW ��������E 
 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� ��� NZ����� 530
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0RWRU�� XQG *HWULHEHHLQEDX (QJLQH DQG FRQYHUWHU PRXQW� ���������
'RSSHOSXPSH 'RXEOH SXPS ��������D
0RWRUDQEDXWHLOH (QJLQH� PRXQW� SDUWV ���������
*HWULHEH� =)��:6. ��� *HDU� =)��:6. ��� ��� ���
*HWULHEHWHLOH� *HDU SDUWV�
$QWULHE 'ULYH ��������
.XSSOXQJVJORFNH &OXWFK KRXVLQJ ��������
.XSSOXQJ &RXSOLQJ ��������
5HWDUGHU 5HWDUGHU ��������
5HWDUGHU 5HWDUGHU ��������
:DQGOHUJHKlXVH &RQYHUWHU KRXVLQJ ��������
3XPSH� )LOWHU 3XPS� ILOWHU ��������
(OHNWULVFKH $XVU�VWXQJ (OHFWULFDO HTXLSPHQW ��������
:DQGOHU &RQYHUWHU ��������
3HULSKHULH��7HLOH 3HULSKHULH SDUWV ��������
$QVFKOX�VW�FN &RQQHFWLRQ SDUWV ��������
*HWULHEHJHKlXVH *HDUER[ KRXVLQJ ��������$QWULHEVZHOOH 'ULYH VKDIW ��������
9RUJHOHJHZHOOH /D\VKDIW ��������
+DXSWZHOOH 0DLQ VKDIW ��������
6FKDOWXQJ *HDUVKLIW V\VWHP ��������
6FKDOWZHOOH *HDUVKLIW VKDIW ��������
*9��6FKDOWXQJ *9��VKLIW V\VWHP ��������
*3��*HKlXVH *3��KRXVLQJ ��������
3ODQHWHQVWXIH 3ODQHWDU\ VWDJH ��������
6\QFKURQLVLHUXQJ 6\QFKURQL]HU ��������
*3��6FKDOWXQJ *3��VKLIW V\VWHP ��������
=ZLVFKHQZHOOH ,GOHU VKDIW ��������
'LIIHUHQWLDO 'LIIHUHQWLDO ��������
+$��$QWULHE 5HDU D[OH RXWXW ��������
9$��$QWULHE )URQW D[OH RXWSXW ��������
$QWULHE 'ULYH ��������
3QHXPDWLN 3QHXPDWLF ��������
(OHNWURQLN (OHFWURQLF ��������
$QVFKOX�WHLOH &RQQHFWLRQ SDUWV ��������
0RWRUDQVFKOX� 0RWRU FRQQHFWLRQ ��������
6FKDOWZHOOH 6KLIWLQJ VKDIW ��������
.�KOK\GUDXOLN +\GUDXOLF FRROLQJ OLQHV ���������E
/HLWXQJHQ ]XP :DVVHUN�KOHU /LQHV IRU UDGLDWRU ���������D
=XVDW]N�KOHUHLQEDX $X[� UDGLDWRU DUU� ���������
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/XIWILOWHU $LU FOHDQHU ���������D
.UDIWVWRIIDQODJH )XHO V\VWHP ���������
$XVSXIIDQODJH ([KDXVW V\VWHP ������������
/8)7$1/$*( $,5 6<67(0 ��
/XIWDQODJH $LU V\VWHP ���������D
*HUlXVFKGlPSIHU�/XIWDQODJH 1RLVH DEVRUEHU�DLU V\VWHP 9DULDQWH
3QHXPDWLVFKH 6WHXHUXQJ 3QHXPDWLF FRQWURO ���������E
3QHXPDWLVFKH 6WHXHUXQJ �� 3QHXPDWLF FRQWURO �� ��������� .��:XQVFK�
+LQWHUDFKVOHQNXQJ UHDU��D[OH VWHHULQJ 2SW�HTXLSP�
3QHXPDWLVFKH 6WHXHUXQJ �� 3QHXPDWLF FRQWURO �� .��:XQVFK�
9HUIDKUHQ YRP 2: PRYH IURP XSSHU FDE 2SW�HTXLSP�
+<'5$8/,. +<'5$8/,& ��
+\GUDXOLN|OEHKlOWHU +\GUDXOLF RLO WDQN ���������5�FNODXIILOWHU 5HWXUQ RLO ILOWHU ��������
*HWULHEHK\GUDXOLN 7UDQVPLVVLRQ K\GUDXOLF ���������D
/HQNXQJVK\GUDXOLN I�U +\GUDXOLF VWHHULQJ IRU 9DULDQWH
9HUIDKUHQ YRP 2: PRYH IURP XSSHU FDE
/HQNXQJVK\GUDXOLN +\GUDXOLF VWHHULQJ ���������E
'XUFKIOX�DQ]HLJHU )ORZ LQGLFDWRU ��������
+LQWHUDFKVOHQNXQJ 5HDU��D[OH VWHHULQJ ���������D .��:XQVFK�

2SW�HTXLSP�
)HGHUXQJVK\GUDXOLN 5HVLOLHQW K\GUDXOLF ���������E 

6WHXHUEORFN &RQWURO EORFN ��������
%UHPVDQODJH %UDNH V\VWHP ���������
$EVW�W]K\GUDXOLN 2XWULJJHU K\GUDXOLF ���������E
6WHXHUEORFN &RQWURO EORFN ��������D
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.DELQH� NSO� &DELQ� DVV\� ���������D

.DELQH &DELQ ���������D
3HGDOHLQEDX 3HGDO PRXQWLQJ ���������
.XSSOXQJVSHGDO &OXWFK SHGDO ��������
*DVEHWlWLJXQJ I�U 'ULYH DFFHOOHUDWRU IURP 9DULDQWH
)DKUHQ YRP 2: XSSHU FDE
1HKPHU]\OLQGHU 6ODYH F\OLQGHU
/HQNXQJVHLQEDX 0RXQWLQJ RI VWHHULQJ DVV\� ���������
:LQNHOJHWULHEH $QJOH WUDQVPLWWHU ��������
+HL]XQJVDQODJH +HDWLQJ DUU� ���������D
+HL]JHUlW +HDWHU ��������
6WDQGKHL]XQJ $X[� KHDWLQJ
+HL]JHUlW +HDWHU
6FKZHLQZHUIHU��:LVFKHUDQODJH +HDGODPS �� ZLSHU V\VWHP
(/(.75,. (/(&75,& �� �� 9ROW
8QWHUZDJHQ &KDVVLV ���������E
%HOHXFKWXQJ /LJKWLQJ HTXLSPHQW ���������
.DELQH &DELQ ���������D
$UPDWXUHQEUHWW ,QVWUXPHQW SDQHO ���������F
1LYHDXUHJXOLHUXQJ��$EVW�W]XQJ /HYHO FRQWURO��RXWULJJHUV ���������D
.OHPP�� XQG 9HUWHLOHUNDVWHQ -XQFWLRQ�� D� GLVWULEXWLRQ ER[ ���������E
6WHXHUSXOW��$EVW�W]XQJ &RQWURO SDQHO��RXWULJJHU ���������
9HUWHLOHUNDVWHQ��5�FNOHXFKWH 'LVWU� ER[ �� WDLO OLJKW ���������D
�; ��� �; ���
9HUWHLOHUNDVWHQ��0DJQHW�� 'LVWU� ER[ �� VROHQRLG YDOYHV ���������
YHQWLOH �; ��� �; ���
.OHPPHQNDVWHQ �; ��� -XQFWLRQ ER[ �; ��� 9DULDQWH
I�U )DKUHQ YRP 2: IRU GULYH IURP XSSHU FDE
6WHXHUSXOW 6W�W]]\OLQGHU &RQWURO SDQHO��RXWULJJHU F\O� ��������� 8$ ������
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6&+0,(5$1/$*( /8%5,&$7,21 6<67(0 ��
=HQWUDOVFKPLHUDQODJH &HQWUDO OXEULFDWLRQ V\VWHP
$&+6(,1%$8 81' *(/(1.�� $;/( ,167$//� $1' -2,17 ��
:(//(1 6+$)76
$FKVHLQEDX $FKVH � $[OH LQVWDOODWLRQ D[OH � ���������
�� $FKVH �� [ � �VW D[OH �� [ �%UHPVH %UDNH
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU
�� $FKVH �� [ � �VW 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 ��������
)HGHUXQJV]\OLQGHU I�U 5HVLOLHQW F\OLQGHU IRU ��������
3RVLWLRQLHUHLQULFKWXQJ SRVLWLRQ FRQWURO
$FKVHLQEDX $FKVH � � � $[OH LQVWDOODWLRQ D[OH � � � ���������D
�� $FKVH �� [ � �QG D[OH �� [ �$FKVDQWULHE $[OH GULYH
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU
%UHPVH %UDNH
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU
�� $FKVH �� [ � �QG D[OH �� [ � �������� �����
$FKVDQWULHE $[OH GULYH ��������3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
�� $FKVH �UG D[OH �������� �����
%UHPVH %UDNH ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������/HQN]\OLQGHU 6WHHULQJ F\OLQGHU ��������
)HGHUXQJV]\OLQGHU 5HVLOLHQW F\OLQGHU ��������
$FKVHLQEDX $FKVH � � � $[OH LQVWDOODWLRQ D[OH � � � ���������D
�� $FKVH �WK D[OH �������� �����
$FKVDQWULHE $[OH GULYH ��������
3ODQHWHQJHWULHEH 3ODQHWDU\ JHDU ��������
%UHPVH %UDNH ��������6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU ��������
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�� $FKVH �WK 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 ��������)HGHUXQJV]\OLQGHU I�U 5HVLOLHQW F\OLQGHU IRU ��������
3RVLWLRQLHUHLQULFKWXQJ SRVLWLRQ FRQWURO
*HOHQNZHOOHQHLQEDX -RLQW VKDIW PRXQWLQJ ���������
=ZLVFKHQODJHUXQJ ,QWHUPHGLDWH EHDULQJ ���������
/HQNJHVWlQJH 6WHHULQJ OLQNDJH ���������
/HQNKHEHO �� +XQGHJDQJ 6WHHULQJ OHYHU �QG FUDE ZDON ��������� .��:XQVFK�

2SW�HTXLSP�
)HGHUVSHLFKHU 6SULQJ DFFXPXODWRU ��������
5lGHU XQG 5HLIHQ :KHHOV DQG WLUHV ������������ 8$ �������



%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

��� 0lU] ����

$1+$1* $11(;
6FKDOWSOlQH 8QWHUZDJHQ� 6FKHPDWLFV FKDVVLV�
$EVW�W]K\GUDXOLN 2XWULJJHU K\GUDXOLF �� ��������D��
/HQNXQJVK\GUDXOLN 6WHHULQJ K\GUDXOLF �� ��������I��

��������I��
)HGHUXQJVK\GUDXOLN 5HVLOLHQW K\GUDXOLF �� ����������
%UHPVK\GUDXOLN %UDNH K\GUDXOLF �� ��������F��
(OHNWURVFKDOWSODQ (OHFWULF VFKHPDWLF �� ��������D��
(OHNWURVFKDOWSODQ =XVDW]�� (OHFWULF VFKHPDWLF DX[� ����������
OLHIHUXQJ DYDLODEOH

/DFNLHUXQJ� 6RQGHUODFNLHUXQJ &RORXU� 2SWLRQDO HTXLSPHQW .������


  $EZHLFKXQJHQ� 
  9DULDWLRQV IURP SDJH� (7���3DUW��1R��
8$ ����� 8$ �����
6FKQHOOYHUVFKOX�NXSSOXQJHQ 4XLFN GLVFRQQHFW FRXSOLQJV ���������D��� ��� ��� ����

���������D��� µ
�� .XSSOXQJVPXIIH 1: �� �� FRXSOLQJ VOHHYH 1: �� µ ��� ��� ��
�� .XSSOXQJVVWHFNHU 1: ���� �� FRXSOHU SOXJ 1: ���� µ ��� ��� ��
�� 6FKXW]NDSSH 1: ���� �� SURWHFWLRQ FDS 1: ���� µ ��� ��� ��
�� 6FKXW]VWRSIHQ 1: ����� �� SURWHFWLYH SOXJ 1: ����� µ ��� ��� ��
� .HWWH ��� PP ODQJ � FKDLQ ��� PP ORQJ µ ��� ��� ��
$QKlQJHU��(LQULFKWXQJ 7DJ DWWDFKPHQW ��������E� HQWI� �QRW

������ DSSOLFDEOH
$XVOHJHUDEODJH �DP $XVOHJHU 6XSSRUW GHYLFH IRU ERRP �� ��� ��� ����
DQJHVFKZHL�W� �ZHOGHG RQ ERRP�
)HGHUXQJVNUHLV � JHWHLOW� &XVKLRQ FLUFXLW � VORWWHG�� 9HQWLO � YDOYH ���������E��� ��� ��� ��
� +\GURVSHLFKHU � K\GU� DFFXPXODWRU µ ��� ��� ��
� 0LQLPH�YHUVFKUDXEXQJ � WHVW XQLRQ µ ��� ��� ��
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1$&+/b8)(5 �� ' ���� '2//< �� ' ���� ��� ��� ��
hEHUVLFKW *HQHUDO YLHZ ��������� ����
$1%$87(,/( 02817,1* 3$576 ��
5DKPHQ )UDPH ��������� 

6W�W]UDG 6XSSRUWLQJ UROOHU
6W�W]]\OLQGHUHLQEDX 2XWULJJHU F\OLQGHU� PRXQW� ���������D
$UUHWLHUXQJ 8QWHUIODVFKH /RFN KRRN EORFN ���������D
+<'5$8/,. +<'5$8/,& ��
+\GUDXOLN��$QKlQJHU +\GUDXOLF 'ROO\ ���������D�
%UHPVDQODJH %UDNH V\VWHP ���������
(/(.75,. (/(&75,& ��
(OHNWULN (OHFWULF ������������ 
 8$ ������
$&+6(,1%$8 $;/( 02817,1* ��
$FKVH�%UHPVH�)HGHU $[OH�EUDNH�VSULQJ ��������
6SUHL]YRUULFKWXQJ ([SDQGLQJ F\OLQGHU
5lGHU XQG 5HLIHQ :KHHOV DQG WLUHV ���������
$1+$1* $11(;
(OHNWURSODQ (OHFWULF VFKHPDWLF �� ��������F��
+\GUDXOLNSODQ +\GUDXOLF VFKHPDWLF ����������


  $EZHLFKXQJHQ� 
  9DULDWLRQV IURP SDJH�
� 9HUWHLOHUNDVWHQ 'ROO\ � GLVWULEXWLRQ ER[ 'ROO\ ��������������� ��� ��� ��
� 6WHFNGRVH ���SROLJ � VRFNHW ���SROHV µ ��� ��� ��
� 6WHFNHU ���SROLJ � SOXJ ���SROHV µ ��� ��� ��


