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55  hh%%((55##'',,((66((##(('',,77,,2211
'LH# 8QWHUVXFKXQJHQ# LP# 5DKPHQ# GHU# 4XDOLIL]LHUXQJ# DP# .URQVEHUJ# KDEHQ# JH]HLJW/# GDVV# VSH]LHOO# LP
1LHGULJHQHUJLHKDXVEHUHLFK# GHWDLOOLHUWH# KDXVWHFKQLVFKH# 3ODQXQJHQ# XQG# %HUHFKQXQJHQ# XQYHU]LFKWEDU
VLQG1

'LHVH# 3ODQXQJHQ# VLQG# XQWHU# ZLUWVFKDIWOLFKHQ# 5DQGEHGLQJXQJHQ# QXU# ]X# OHLVWHQ/# ZHQQ# HQWVSUHFKHQGH
VRIWZDUHJHVW�W]WH# %HUHFKQXQJVLQVWUXPHQWH# ]XU# 9HUI�JXQJ# VWHKHQ1# 'LH# ]XU# =HLW# KDQGHOV�EOLFKHQ
%HUHFKQXQJVSURJUDPPH# EHU�FNVLFKWLJHQ# GLH# EHVRQGHUHQ# $QIRUGHUXQJHQ# GHU# 7HFKQLN# LP
1LHGULJHQHUJLHKDXV#MHGRFK#WHLOZHLVH#QLFKW1

'LH# 6RIWZDUHHQWZLFNOXQJ# VROO# XQWHU# %HU�FNVLFKWLJXQJ# YRQ# ]ZHL# ZHVHQWOLFKHQ# .ULWHULHQ# HUIROJHQ=
HLQHUVHLWV# VROOHQ# YHUHLQIDFKWH# %HUHFKQXQJVDOJRULWKPHQ# VSH]LHOO# I�U# GHQ# %HUHLFK# GHV# (LQ0
=ZHLIDPLOLHQKDXVHV# HQWVWHKHQ/# XP# VR# GHP# )DFKKDQGZHUNHU# GLH# *HOHJHQKHLW# ]XU# NRUUHNWHQ
$QODJHQDXVOHJXQJ# ]X# JHEHQ/# DQGHUHUVHLWV# VROOHQ# GLH# EHVRQGHUHQ# WHFKQLVFKHQ# $QIRUGHUXQJHQ# GHV
1LHGULJHQHUJLHKDXVHV#EHU�FNVLFKWLJW#ZHUGHQ1

'D# GDV# =LHO# GHU# (QHUJLHHLQVSDUYHURUGQXQJ# 5335# HLQH# LQWHJULHUWH# 3ODQXQJ# YRQ# $UFKLWHNWHQ# E]Z1
7UDJZHUNVSODQHUQ# XQG# 9HUVRUJXQJVWHFKQLNHUQ# LVW/#PXVV# HQWVSUHFKHQGH# 6RIWZDUH# GDUDXI# DEJHVWLPPW
VHLQ1# 'LH# N�QIWLJH# *HElXGHSODQXQJ# PLW# GHU# 8QWHUVW�W]XQJ# YRQ# 6RIWZDUH# VROO# DXI# GLH# %HODQJH# GHU
HLQ]HOQHQ# *HZHUNH# DEJHVWLPPW# VHLQ/# MHGRFK# WURW]GHP# HLQH# %GXUFKJlQJLJH%# 3ODQXQJ# HUODXEHQ1# 'DV
KHL�W/# GDVV# LP# 9HUODXI# DOOHU# 3ODQXQJVSKDVHQ# HLQHV# *HElXGHV# ±# YRP# HUVWHQ# 9RUHQWZXUI# ELV# ]XU
hEHUJDEH#GHV# IHUWLJHQ#*HElXGHV#DQ#GLH#1XW]HU#±#P|JOLFKVW#GRSSHOWH#3ODQXQJVDUEHLW#YHUPLHGHQ#ZLUG1
+LHU#VHL#DOV#1HJDWLYEHLVSLHO#GLH#ELVKHULJH#+DQGKDEXQJ#GHU#5DXPKHL]ODVWEHUHFKQXQJ# +$QODJHQWHFKQLN,
XQG# GHV#:lUPHVFKXW]QDFKZHLVHV# +%DXWHFKQLN,# JHQDQQW=# I�U# GLH# %HPHVVXQJ# GHU#+HL]IOlFKHQ#ZXUGH
+VRIHUQ#�EHUKDXSW#HLQH#3ODQXQJ#JHPDFKW#ZXUGH,#GLH#(QWZXUIVSODQXQJ#GHU#*HElXGHK�OOH#KHUDQJH]RJHQ1
6SlWHUH#9HUlQGHUXQJHQ#EHL#GHU#%DXDXVI�KUXQJ#GHU#*HElXGHK�OOH#JLQJHQ#VRPLW#LQ#GHU#5HJHO#QLFKW#PHKU
LQ#GLH#ELV#GDKLQ#DEJHVFKORVVHQH#+HL]IOlFKHQEHPHVVXQJ#HLQ1

'HU#YRUOLHJHQGH#/HLWIDGHQ#]XU#6RIWZDUHHUVWHOOXQJ#ZHQGHW#VLFK#DQ#)DFKSODQHU#GHU#9HUVRUJXQJVWHFKQLN/
$UFKLWHNWHQ/#6WDWLNHU# VRZLH# DQ#6RIWZDUHKlXVHU/# GLH# VLFK#PLW# GHU#(UVWHOOXQJ# YRQ#3ODQXQJVZHUN]HXJHQ
XQG#3URJUDPPHQ# LP#%HUHLFK#GHU#+DXVWHFKQLN#EHVFKlIWLJHQ1#=LHO#GHU#4XDOLIL]LHUXQJVPD�QDKPH# LVW#HV/
GLH# .ULWHULHQ# I�U# ]XN�QIWLJH# 6RIWZDUHO|VXQJHQ# DXI# GLH# VSH]LHOOHQ# $QIRUGHUXQJHQ# GHV
1LHGULJHQHUJLHKDXVHV#DQ#GLH#+HL]XQJV0#XQG#/�IWXQJVWHFKQLN#IHVW]XOHJHQ1

'DEHL#ZLUG#GLH#JHVDPWH#KDXVWHFKQLVFKH#%HUHFKQXQJ# YRP#3ULPlUHQHUJLHQDFKZHLV#QDFK# >(Q(9@# 5335
ELV# ]XP# K\GUDXOLVFKHQ# $EJOHLFK# EHU�FNVLFKWLJW# XQG# LP# EHVRQGHUHQ# DXI# GLH# YHUVRUJXQJVWHFKQLVFKHQ
%HODQJH#HLQJHJDQJHQ1
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614 &KHFNOLVWHQ#XQG#5HJHOQ#I�U#GHQ#3ODQXQJV0#XQG#%DXDEODXI

,P#6LQQH#GHU#YRUDXVVLFKWOLFK#LP#-DKUH#5335#LQ#.UDIW#WUHWHQGHQ#(QHUJLHHLQVSDUYHURUGQXQJ#>(Q(9@#ZLUG#I�U
GLH#(UVWHOOXQJ#HLQHV#*HElXGHV#HLQ#JDQ]KHLWOLFKHU#3ODQXQJVSUR]HVV#]ZLVFKHQ#DOOHQ#DP#%DX#%HWHLOLJWHQ
YHUODQJW1# ,P#9HUODXIH#GHU#(UVWHOOXQJ#HLQHV#QHXHQ#*HElXGHV#ZLUG#N�QIWLJ#GHVVHQ#3ULPlUHQHUJLHEHGDUI
QDFK]XZHLVHQ# VHLQ1# 'D# GLHVHU# 3ULPlUHQHUJLHEHGDUI# HEHQVR# ZLH# GLH# .RVWHQ# +,QYHVWLWLRQ# XQG
%HWULHEVNRVWHQ,#VRZRKO#YRQ#GHU#*HElXGHSODQXQJ#DOV#DXFK#GHU#$QODJHQWHFKQLN#XQG#GHU#1XW]XQJ#GHV
*HElXGHV#DEKlQJHQ/#NDQQ#HLQ#RSWLPDOHV#*HElXGH0#XQG#$QODJHQNRQ]HSW#YHUPXWOLFK#N�QIWLJ#QXU#QRFK
PLW#6RIWZDUHXQWHUVW�W]XQJ#JHIXQGHQ#ZHUGHQ1

'LHVHV# .DSLWHO# GLHQW# GHU# 'DUVWHOOXQJ# GHV# ]XN�QIWLJHQ# $EODXIHV# GHU# 3ODQXQJ# XQG# (UULFKWXQJ# HLQHV
*HElXGHV# %YRQ# GHU# ,GHH# ELV# ]XP# %H]XJ%1# 'D# ]XP# =HLWSXQNW# GHU# %HULFKWHUVWHOOXQJ# GLH
(QHUJLHHLQVSDUYHURUGQXQJ#QRFK#QLFKW#YHUDEVFKLHGHW# LVW/#VWHOOW#GHU#XQWHQ#DQJHJHEHQ#$EODXI#HLQH#QDFK
$QVLFKW#GHU#$XWRUHQ#Z�QVFKHQVZHUWHV#=LHO#HLQHU#LQWHJULHUWHQ#3ODQXQJ#GDU1

,Q# GHU# 'DUVWHOOXQJ# GHV# 3ODQXQJVDEODXIHV# ZLUG# DXI# ZLFKWLJH# (FNSXQNWH# I�U# GLH# NRQYHQWLRQHOO
DEJHJUHQ]WHQ#%HUHLFKH#GHU# %*HElXGHSODQXQJ%#XQG#GHU# %$QODJHQSODQXQJ%#KLQJHZLHVHQ1#9RU#DOOHP#VROO
DEHU#GLH#%HHLQIOXVVXQJ#GHU#EHLGHQ#%HUHLFKH#XQWHUHLQDQGHU#KHUYRUJHKREHQ#ZHUGHQ/#GLH#VHKU#NRPSOH[#LVW1
(LQH# JHPHLQVFKDIWOLFK# YRQ# GHQ# 3ODQHUQ# JHQXW]WH# 6RIWZDUH# N|QQWH# GLH# 3ODQXQJVDUEHLW# HUKHEOLFK
HUOHLFKWHUQ1

61414 *UXQGODJHQHUPLWWOXQJ/#9RUHQWZXUI#XQG#9RUSODQXQJ
,Q#GLHVHQ#HUVWHQ#3ODQXQJVSKDVHQ#P�VVHQ#LP#*HJHQVDW]#]XU#ELVKHULJHQ#+DQGKDEXQJ#DXFK#%HODQJH#GHU
$QODJHQWHFKQLN#XQG#:HFKVHOZLUNXQJHQ#PLW#GHU#*HElXGHWHFKQLN#HU|UWHUW#ZHUGHQ1#(V#P�VVHQ# I�U#GHQ
ZHLWHUHQ#3ODQXQJVDEODXI#JUXQGOHJHQGH#(QWVFKHLGXQJHQ#JHWURIIHQ#ZHUGHQ1#:HOFKHV#=LHO#VROO#HUUHLFKW
ZHUGHQ=#JHULQJVWHQ#,QYHVWLWLRQV0#RGHU#JHULQJVWH#%HWULHEVNRVWHQ"#:LH#VROO#GLH#3ULPlUHQHUJLHDQIRUGHUXQJ
GHU# (QHUJLHHLQVSDUYHURUGQXQJ# HUUHLFKW# ZHUGHQ=# +RFKZHUWLJHV# *HElXGH# RGHU# KRFKZHUWLJH
$QODJHQWHFKQLN#RGHU#EHLGHV#LQ#0D�HQ"

'LH#QDFKIROJHQGH#7DEHOOH#ELHWHW#GLH#ZHVHQWOLFKHQ#(QWVFKHLGXQJHQ/#GLH#EHUHLWV#LQ#GLHVHU#3ODQXQJVSKDVH
JHWURIIHQ#ZHUGHQ#P�VVHQ1
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*HElXGHWHFKQLN $QODJHQWHFKQLN
/RNDOHV#.OLPD"

7\SLVFKH#|UWOLFKH#$UFKLWHNWXU"
6WDQGRUW gUWOLFKHV#9HUVRUJXQJVNRQ]HSW#YRUKDQGHQ"

.RPSDNWKHLWVJUDG"#)RUP"#$XIEDX" +�OOH

(QHUJLHWUlJHU
)�U#RGHU#JHJHQ#6RODUWHFKQLN"

)�U#RGHU#JHJHQ#UHJHQHUDWLYH#(QHUJLH"
0LW#RGHU#RKQH#%HYRUUDWXQJ#YRQ#%UHQQVWRII"

(LQELQGXQJ#LQ#GLH#*UXQGULVVSODQXQJ
XQG#*HVDPWDUFKLWHNWXU"

+HL]UDXP +HL]UDXP#Q|WLJ"#9LHOOHLFKW#VSlWHU"

(LQELQGXQJ#GHU#6RODUDQODJH#LQ#GLH
*HVDPWDUFKLWHNWXU"

)HQVWHUODJH#XQG#0JU|�H"

VRODUH
:lUPHQXW]XQJ

3DVVLY#RGHU#DNWLY"

3ODW]#I�U#6FKRUQVWHLQ"
(LQELQGXQJ#LQ#GLH#*HVDPWDUFKLWHNWXU"

6FKRUQVWHLQ
6FKRUQVWHLQ#Q|WLJ"

0XOWLIXQNWLRQDOHU#6FKRUQVWHLQ#I�U
YHUVFKLHGHQH#(QHUJLHWUlJHU"

9RUKDQGHQVHLQ#YRQ#.HOOHU" .HOOHU
1XW]XQJ#DOV#$XIVWHOORUW#I�U#GLH

$QODJHQWHFKQLN"
5DXP#I�U#6SHLFKHU" 6SHLFKHU 6SHLFKHU#Q|WLJ"#9LHOOHLFKW#VSlWHU"

(LQELQGXQJ#LQ#GLH#*HVDPWDUFKLWHNWXU"
/HLWXQJVI�KUXQJ"

+HL]DQODJH#LQ
GHU#WKHUPLVFKHQ

+�OOH
$QRUGQXQJ#GHU#+HL]DQODJH#LP#*HElXGH"

*UXQGULVVSODQXQJ>#$EIROJH#GHU
5lXPH>#$FKWXQJ=#HUK|KWH
'LFKWKHLWVDQIRUGHUXQJHQ$

/�IWXQJ /�IWXQJVDQODJH#YRUKDQGHQ"#$UW"

/HLWXQJVI�KUXQJ"
5�FNNRSSOXQJ#PLW#)HQVWHUQ"

(LQELQGXQJ#LQ#GLH#*HVDPWDUFKLWHNWXU"
:lUPH�EHUJDEH $UW#GHU#:lUPH�EHUJDEH"

7$%(//(#4#$.7,9,7b7(1#,1#'(5#9253/$181*63+$6(

(LQH#$EVFKlW]XQJ/#RE#GLH#$QIRUGHUXQJHQ#GHU#(QHUJLHHLQVSDUYHURUGQXQJ#PLW#GLHVHQ#3ODQXQJVZ�QVFKHQ
HUUHLFKW# ZHUGHQ# N|QQHQ/# VROOWH# EHUHLWV# KLHU# HUIROJHQ1# 'HU# :lUPHVFKXW]# GHU# *HElXGHK�OOH# NDQQ
�EHUVFKOlJLJ# DXV# GHP# PLWWOHUHQ# 80:HUW# +IU�KHU# N0:HUW,# GHU# (LQ]HOEDXWHLOH# EHVWLPPW# ZHUGHQ1# 'HU
3ULPlUHQHUJLHQDFKZHLV#NDQQ#DQKDQG#YRQ#1lKHUXQJVYHUIDKUHQ#>5HFNQDJHO#5334@#HUIROJHQ#RGHU#DQKDQG
YRQ#6WDQGDUGDQODJHQ#GHU# >',1#9# 7:34043@#JHVFKlW]W#ZHUGHQ1#$XI#GLHVH#7KHPDWLN#ZLUG# LP# IROJHQGHQ
+.DSLWHO#8,#QRFK#HLQJHJDQJHQ1

$P# (QGH# GLHVHU# 3ODQXQJVSKDVH# ZLVVHQ# GLH# HLQ]HOQHQ# *HZHUNH# JURE/# ZLH# GDV# GXUFK# GLH# >(Q(9@
JHVWHFNWH#=LHO#GHV#PD[LPDOHQ#3ULPlUHQHUJLHEHGDUIHV#HUUHLFKW#ZHUGHQ#VROO1#(LQ#3ULPlUHQHUJLHQDFKZHLV
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9

QDFK# >(Q(9@# OLHJW#QRFK#QLFKW#YRU1#'HU#3ULPlUHQHUJLHEHGDUI#VROOWH# LQ#GLHVHP#3ODQXQJVVWDGLXP#QLFKW#]X
NQDSS# HUUHLFKW# ZHUGHQ1# (LQH# 6LFKHUKHLW# YRQ# HWZD# 53111# 63(# NDQQ# HUIRUGHUOLFK# VHLQ/# GDPLW# GLH
*UXQGNRQ]HSWH#LQ#GHQ#IROJHQGHQ#3ODQXQJVSKDVHQ#QLFKW#PHKU#ZHVHQWOLFK#XPJHVWR�HQ#ZHUGHQ#P�VVHQ1

61415 (QWZXUIVSODQXQJ
'LH# (QWZXUIVSODQXQJ# GLHQW# GHU# 2SWLPLHUXQJ# GHV# :HFKVHOVSLHOV# ]ZLVFKHQ# *HElXGH# XQG
$QODJHQWHFKQLN1# ,P#$QVFKOXVV#DQ#GLH#9RUHQWZXUIVSODQXQJVSKDVH#DUEHLWHQ#GLH#HLQ]HOQHQ#*HZHUNH#DQ
GHU#9HUIHLQHUXQJ#GHU#JHVWHFNWHQ#JUREHQ#=LHOH1#'LHVH#$XVDUEHLWXQJ#HUIROJW#QDFK#ZLH#YRU#MH#QDFK#*HZHUN
JHWUHQQW/#GHU#NRPPXQLNDWLYH#$EJOHLFK#VROOWH# MHGRFK# LPPHU#ZLHGHU#HUIROJHQ1#9RU#DOOHP/#ZHQQ#HQWZHGHU
$QODJHQWHFKQLN#RGHU#*HElXGHSODQXQJ#ZHVHQWOLFKH#bQGHUXQJHQ#LP#.RQ]HSW#YRUQHKPHQ1

'LHV# LVW# ]XP# %HLVSLHO# GHU# )DOO/# ZHQQ# VHLWHQV# GHV# 9HUVRUJXQJVLQJHQLHXUHV# GLH# :DKO# GHV
:lUPHHU]HXJHUV# YHUlQGHUW# ZLUG# RGHU# YRQ# 6HLWHQ# GHV# $UFKLWHNWHQ# NHLQH# 9HUOHJXQJ# HLQHU
)X�ERGHQKHL]XQJ# P|JOLFK# LVW# XVZ1# ,PPHU# GDQQ# VROOWHQ# GLH# .RQVHTXHQ]HQ# DXI# GDV# DQGHUH# *HZHUN
XQWHUVXFKW#ZHUGHQ$

'LH# IROJHQGH#7DEHOOH# I�KUW#GLH# LQ#GHU# #(QWZXUIVSODQXQJ#HUIRUGHUOLFKHQ#$NWLYLWlWHQ#DXI1#'LH#DQJHJHEHQH
5HLKHQIROJH# HUVFKHLQW# I�U# GHQ# $EODXI# GHU# 3ODQXQJ# DP# JHHLJQHWVWHQ1# (V# LVW# VLQQYROO# YRU# GHU
DUFKLWHNWRQLVFKHQ#3ODQXQJ#GLH#$UW#XQG#/DJH#GHU#$QODJHQWHFKQLN#]X#NHQQHQ$#'LH#5RKUQHW]DXVOHJXQJ#XQG
(U]HXJHUZDKO#HUIROJW#GDQQ#QDFK#GHU#HQGJ�OWLJHQ#3ODQXQJ#GHU#*HElXGHK�OOH1

*HElXGHWHFKQLN $QODJHQWHFKQLN
(UVWHOOXQJ#YRQ#*UXQGULVVHQ/#6FKQLWWHQ

+04=433,#XQG#GHP#/DJHSODQ>
JHVWDOWHULVFKH#,QWHJUDWLRQ#GHU

$QODJHQWHFKQLN

9
6SH]LILNDWLRQ#GHU#$QODJHQNRPSRQHQWHQ
+:DUPZDVVHU/#+HL]XQJ/#/�IWXQJ,#QDFK

>(Q(9@>#)HVWOHJXQJ#GHV#5HJHONRQ]HSWHV#I�U
GLH#5DXPWHPSHUDWXU#XQG#/�IWXQJ

)HVWOHJXQJ#GHV#.RQVWUXNWLRQVW\SHV
YRQ#%DXWHLOHQ#XQG#6FKLFKWHQ#]XU

:lUPHGlPPXQJ/#/XIWGLFKWKHLW#XQG
SDVVLYHU#6RODUQXW]XQJ

$QJDEH#GHU#80:HUWH>#3ODQXQJ#YRQ
0D�QDKPHQ#]XU#0LQLPLHUXQJ#YRQ

:lUPHEU�FNHQZLUNXQJHQ>
hEHUSU�IXQJ#GHU#.RQVWUXNWLRQHQ#]XU

/XIW0#XQG#:LQGGLFKWKHLW

: +HL]ODVWEHUHFKQXQJ
XQG#+HL]N|USHUGLPHQVLRQLHUXQJ

5RKUQHW]EHUHFKQXQJ#+HL]XQJ#XQG#:DVVHU/
.DQDOQHW]EHUHFKQXQJ#/�IWXQJ/#6FKDOO0#XQG

%UDQGVFKXW]EHUHFKQXQJHQ

7$%(//(#5#$.7,9,7b7(1#,1#'(5#(17:85)63/$181*
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:

$P#(QGH#GLHVHU#3ODQXQJVSKDVH#VWHKW#GHU#HUVWH#YROOVWlQGLJH#3ULPlUHQHUJLHQDFKZHLV#QDFK# >(Q(9@1#$P
EHVWHQ#HLJQHW#VLFK# LQ#GLHVHU#3ODQXQJVSKDVH#HLQH#.RPELQDWLRQ#GHV#YHUHLQIDFKWHQ# >(Q(9@#1DFKZHLVHV
XQG#GHV#7DEHOOHQYHUIDKUHQV#QDFK# >',1#9# 7:34043@1#$OOH#5DQGEHGLQJXQJHQ# I�U#*HElXGH# XQG#$QODJH
OLHJHQ#QXQ#IHVW1

61416 *HQHKPLJXQJV0#XQG#$XVI�KUXQJVSODQXQJ
'LHVH#3ODQXQJVVWXIH#GLHQW#GHU#8PVHW]XQJ#GHU#WKHRUHWLVFKHQ#%HUHFKQXQJHQ# LQ#UHDOH#%DXWHLOH#XQG
$QODJHQNRPSRQHQWHQ# XQG# GHU# 3U�IXQJ# GHU# WKHRUHWLVFK# JHSODQWHQ# .RPSRQHQWHQ# +*HElXGH# XQG
$QODJH$,#DXI#(LQVHW]EDUNHLW#XQG#8PVHW]EDUNHLW#LQ#GHU#3UD[LV1

,P#ZHVHQWOLFKHQ#HUVWHOOW# MHGHV#*HZHUN#DXIJUXQG#GHU#(QWZXUIVSODQXQJ#HLQ#$QJHERW1#)HLQDEVWLPPXQJHQ
GHU#)DFKLQJHQLHXUH#XQWHUHLQDQGHU#VLQG#XQHUOlVVOLFK/#ZHQQ#VLFK#GLH#*HZHUNH#XQWHUHLQDQGHU#%EHU�KUHQ%=
ZLUG#]1%1#HLQ#5HJHONRQ]HSW#YRQ#6HLWHQ#GHU#$QODJHQWHFKQLN#JHlQGHUW/#VR#PXVV#GHU#+HL]ZlUPHEHGDUI#JJI1
QHX#EHUHFKQHW#ZHUGHQ1

'LH#LQ#GHU#QDFKIROJHQGHQ#7DEHOOH#JHQDQQWHQ#$NWLYLWlWHQ#N|QQHQ#SDUDOOHO#HUIROJHQ1

*HElXGHWHFKQLN $QODJHQWHFKQLN
8PVHW]XQJ#GHU#3ULQ]LSLHQ#GHU
(QWZXUIVSODQXQJ#LQ#VHULHOOH
.RQVWUXNWLRQVV\VWHPH>
NRQVWUXNWLYH/#GHWDLOOLHUWH

'XUFKDUEHLWXQJ#GHV#:lUPHVFKXW]HV/
GHU#6RODUQXW]XQJ/#GHU#9HUPHLGXQJ

YRQ#:lUPHEU�FNHQ#XQG#GHU
/XIWGLFKWKHLW

:DKO#GHU#$QODJHQNRPSRQHQWHQ#HLQHV#RGHU
PHKUHUHU#+HUVWHOOHU#+5RKUH/#.DQDO/

'lPPXQJ/#$UPDWXUHQ/#6SHLFKHU/#.HVVHO/
5HJOHU111,

3U�IXQJ#ZLH#'HWDLOV#DXI#GHU#%DXVWHOOH
XPVHW]EDU#VLQG

+HL]N|USHU0#XQG#7KHUPRVWDWYHQWLO0
$XVOHJXQJ/

3XPSHQDXVOHJXQJ/
K\GUDXOLVFKHU##$EJOHLFK/

$QJDEH#GHU#5HJOHUHLQVWHOOXQJ
'HWDLOGDUVWHOOXQJ#YRQ#%DXWHLOHQ

<

'HWDLOHUVWHOOXQJ#YRQ#$QODJHQNRQVWUXNWLRQHQ

7$%(//(#6#$.7,9,7b7(1#,1#'(5#*(1(+0,*81*60#81'#$86)h+581*63/$181*

$P# (QGH# GLHVHU# 3ODQXQJVSKDVH# VWHKW# HLQ# JJI1# �EHUDUEHLWHWHU# >(Q(9@01DFKZHLV#PLW# GHQ# UHDO# I�U# GLH
5HDOLVLHUXQJ# JHSODQWHQ# *HJHEHQKHLWHQ1# :HQQ# GLH# JHZlKOWHQ# .RPSRQHQWHQ# XQG# 5HJHOVWUDWHJLHQ# HV
HUIRUGHUQ/#PXVV#GHU#1DFKZHLV#�EHUKROW#ZHUGHQ1
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;

$Q#GLHVHU#6WHOOH#N|QQHQ#DXFK#KHUVWHOOHUVSH]LILVFKH#'DWHQ# LQ#GLH#(UPLWWOXQJ#GHV#3ULPlUHQHUJLHEHGDUIHV
HLQIOLH�HQ1#'HU#+HL]HQHUJLHEHGDUI#NDQQ# LP#DXVI�KUOLFKHUHQ#0RQDWVELODQ]YHUIDKUHQ#GHU# >',1#9#743;09@
EHUHFKQHW#ZHUGHQ1#'HU#3ULPlUHQHUJLHEHGDUI# LVW# QXQ# UHFKWOLFK# QDFKJHZLHVHQ1#'DV#*HElXGH# VROOWH# DQ
GLHVHU#6WHOOH#GLH#$QIRUGHUXQJHQ#GHU#>(Q(9@#HUI�OOHQ1

61417 9HUJDEH/#2EMHNWHUVWHOOXQJ/#$EQDKPH/#'RNXPHQWDWLRQ
,Q# GHU# 6WXIH# GHU# %DXDXVI�KUXQJ# ZLUG# GHU# 9ROO]XJ# GHU# LQWHJULHUWHQ# 3ODQXQJ# JHVLFKHUW1# *UR�H
8QWHUVFKLHGH# ]ZLVFKHQ# 3ODQXQJ# XQG# 5HDOLWlW# VROOHQ# GXUFK# HQWVSUHFKHQGH# 4XDOLWlWVVLFKHUXQJ
YHUPLHGHQ#ZHUGHQ1

*HElXGHWHFKQLN $QODJHQWHFKQLN
111GHU#EHWHLOLJWHQ#*HZHUNH=
5RKEDXHU/#7URFNHQEDXHU/

)HQVWHUEDXHU
4XDOLIL]LHUXQJ

111GHU#EHWHLOLJWHQ#*HZHUNH=
+HL]XQJ0#XQG#/�IWXQJVEDXHU/
*DV0#XQG#:DVVHULQVWDOODWHXUH

NRUUHNWH#%DXVWRIIZDKO>
'lPPTXDOLWlWHQ#XQG#±GLFNHQ>

$XVI�KUXQJ#GHU#/XIWGLFKWKHLW#+%ORZHU
'RRU#7HVW,#XQG#0LQLPLHUXQJ#YRQ

:lUPHEU�FNHQZLUNXQJHQ

hEHUZDFKXQJ

NRUUHNWH#$XVZDKO#GHU#.RPSRQHQWHQ>
$XVI�KUXQJ#GHU#/HLWXQJVI�KUXQJ#XQG
0GlPPXQJ>#(LQVWHOOXQJ#GHU#5HJOHU/

7KHUPRVWDWYHQWLOH/#3XPSHQ

)RWRJUDILH#VSlWHU#QLFKW#VLFKWEDUHU
*HJHEHQKHLWHQ

'RNXPHQWDWLRQ/
$EQDKPH0
SURWRNROOH

K\GUDXOLVFKHU#$EJOHLFK>#5HJOHUHLQVWHOOXQJHQ>
7KHUPRVWDWYHQWLOYRUHLQVWHOOXQJHQ>

3XPSHQHLQVWHOOXQJHQ>

7$%(//(#7#$.7,9,7b7(1#:b+5(1'#'(5#$866&+5(,%81*#81'#'$1$&+

=XU#6LFKHUXQJ#GHU#VDFKJHUHFKWHQ#1XW]XQJ#VROOWHQ#QHEHQ#GHQ#%HVFKUHLEXQJHQ#I�U#*HElXGH#XQG#$QODJH
DXFK#%HWULHEVDQOHLWXQJHQ/#:DUWXQJVDQOHLWXQJHQ/#%HGLHQXQJVDQOHLWXQJHQ#HUVWHOOW#ZHUGHQ#XQG#GLH#1XW]HU
�EHU#GDV#9HUKDOWHQ#LP#1LHGULJHQHUJLHJHElXGH#LQIRUPLHUW#ZHUGHQ1

'HU#(QHUJLHEHGDUIVDXVZHLV#I�U#GDV#*HElXGH#ZLUG#DXVJHVWHOOW1
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61418 hEHUVLFKW
'LH# LQ#GHQ#YHUJDQJHQHQ#.DSLWHOQ# WDEHOODULVFK#GDUJHVWHOOWHQ#6DFKYHUKDOWH#VROOHQ#KLHU#DOV#YHUHLQIDFKWHV
)OLH�GLDJUDPP#]XVDPPHQJHIDVVW#ZHUGHQ1
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*UXQGODJHQHUP
LWWOXQJ/

9RUHQWZXUI#XQG#9RUSODQXQJ
(QWZXUIVSODQXQJ

*HQHKP
LJXQJV0#XQG

$XVI�KUXQJVSODQXQJ
9HUJDEH/#2EMHNWHUVWHOOXQJ/
$EQDKP

H/#'RNXP
HQWDWLRQ

%DXWHFKQLN $QODJHQWHFKQLN

%DXWHFKQLN $QODJHQWHFKQLN

41#6FKlW]XQJ#GHV
3ULPlUHQHUJLHEHGDUIHV

41#>(Q(9@#1DFKZHLV
+.XU]YHUIDKUHQ,

51#>(Q(9@#1DFKZHLV
+hEHUDUEHLWXQJ#JJI1

$XVI�KUOLFKHV#9HUIDKUHQ,

(QHUJLHEHGDUIV0
DXVZHLV

(LQZHLVXQJ#GHU#1XW]HU

• )HVWOHJXQJ#6WDQGRUW#XQG#/DJH#+.OLPD,
• .RPSDNWKHLWVJUDG/#*HElXGHIRUP#XQG#+�OOH
• 6RODUHQHUJLHQXW]XQJ#XQG#)HQVWHU
• (LQELQGXQJ#YRQ#6FKRUQVWHLQ/#.HOOHU/#+HL]UDXP/#6SHLFKHU#LQ

GLH#$UFKLWHNWXU
• $UW#GHU#/HLWXQJVI�KUXQJ"
• 'LFKWKHLWVNRQ]HSW"
• $UW#GHU#:lUPH�EHUJDEH"

• (UVWHOOXQJ#YRQ#*UXQGULVVHQ/#6FKQLWWHQ#XQG#/DJHSOlQHQ>
JHVWDOWHULVFKH#,QWHJUDWLRQ#GHU#$QODJHQWHFKQLN

• )HVWOHJXQJ#GHV#.RQVWUXNWLRQVW\SHV#YRQ#%DXWHLOHQ#XQG
6FKLFKWHQ#]XU#:lUPHGlPPXQJ/#/XIWGLFKWKHLW#XQG#SDVVLYHU
6RODUQXW]XQJ

• $QJDEH#GHU#80:HUWH>#3ODQXQJ#YRQ#0D�QDKPHQ#]XU
0LQLPLHUXQJ#YRQ#:lUPHEU�FNHQZLUNXQJHQ>#hEHUSU�IXQJ
GHU#.RQVWUXNWLRQHQ#]XU#/XIW0#XQG#:LQGGLFKWKHLW>

• 8PVHW]XQJ#GHU#3ULQ]LSLHQ#GHU#(QWZXUIVSODQXQJ#LQ#VSH]LHOOH
.RQVWUXNWLRQVV\VWHPH>

• NRQVWUXNWLYH/#GHWDLOOLHUWH#'XUFKDUEHLWXQJ#GHV
:lUPHVFKXW]HV/#GHU#6RODUQXW]XQJ/#GHU#9HUPHLGXQJ#YRQ
:lUPHEU�FNHQZLUNXQJHQ#XQG#GHU#/XIWGLFKWKHLW

• 3U�IXQJ#ZLH#'HWDLOV#DXI#GHU#%DXVWHOOH#XPVHW]EDU#VLQG
• 'HWDLOGDUVWHOOXQJ#YRQ#%DXWHLOHQ

• 4XDOLIL]LHUXQJ#GHU#EHWHLOLJWHQ#*HZHUNH=#5RKEDXHU/
7URFNHQEDXHU/#)HQVWHUEDXHU

• hEHUZDFKXQJ=#NRUUHNWH#%DXVWRIIZDKO>#'lPPTXDOLWlWHQ#XQG
±GLFNHQ>#$XVI�KUXQJ#GHU#/XIWGLFKWKHLW#+%ORZHU#'RRU#7HVW,
XQG#9HUPHLGXQJ#YRQ#:lUPHEU�FNHQ

• 'RNXPHQWDWLRQ/#$EQDKPHSURWRNROOH>##)RWRJUDILH#VSlWHU
QLFKW#VLFKWEDUHU#*HJHEHQKHLWHQ

• :DKO#GHV#(QHUJLHWUlJHUV
• gUWOLFKHV#9HUVRUJXQJVNRQ]HSW#YRUKDQGHQ"
• 1XW]XQJ#YRQ#6RODUWHFKQLN#XQG#UHJHQHUDWLYHU#(QHUJLH
• %HYRUUDWXQJ#YRQ#%UHQQVWRII#Q|WLJ"
• +HL]UDXP/#6FKRUQVWHLQ/#.HOOHU/#6SHLFKHU#Q|WLJ"#9LHOOHLFKW

VSlWHU"
• $QRUGQXQJ#GHU#+HL]DQODJH#LP#*HElXGH"
• /�IWXQJVDQODJH#YRUKDQGHQ"#$UW#GHU#/�IWXQJVDQODJH"
• $UW#GHU#:lUPH�EHUJDEH"

• 6SH]LILNDWLRQ#GHU#$QODJHQNRPSRQHQWHQ#+:DUPZDVVHU/
+HL]XQJ/#/�IWXQJ,#QDFK#>(Q(9@>#)HVWOHJXQJ#GHV
5HJHONRQ]HSWHV#I�U#GLH#5DXPWHPSHUDWXU#XQG#/�IWXQJ

• +HL]ODVWEHUHFKQXQJ
• 5RKUQHW]EHUHFKQXQJ#+HL]XQJ#XQG#:DVVHU/

.DQDOQHW]EHUHFKQXQJ#/�IWXQJ/#6FKDOO0#XQG
%UDQGVFKXW]EHUHFKQXQJHQ

• :DKO#GHU#$QODJHQNRPSRQHQWHQ#HLQHV#RGHU#PHKUHUHU
+HUVWHOOHU#+5RKUH/#.DQDO/#'lPPXQJ/#$UPDWXUHQ/#6SHLFKHU/
.HVVHO/#5HJOHU111,

• +HL]N|USHU0#XQG#7KHUPRVWDWYHQWLO0$XVOHJXQJ/
3XPSHQDXVOHJXQJ/#K\GUDXOLVFKHU#$EJOHLFK/#$QJDEH#GHU
5HJOHUHLQVWHOOXQJ

• 'HWDLOHUVWHOOXQJ#YRQ#$QODJHQNRQVWUXNWLRQHQ

• 4XDOLIL]LHUXQJ#GHU#EHWHLOLJWHQ#*HZHUNH=#+HL]XQJ0#XQG
/�IWXQJVEDXHU/#*DV0#XQG#:DVVHULQVWDOODWHXUH

• hEHUZDFKXQJ=#NRUUHNWH#$XVZDKO#GHU#.RPSRQHQWHQ>
$XVI�KUXQJ#GHU#/HLWXQJVI�KUXQJ#XQG#0GlPPXQJ>
(LQVWHOOXQJ#GHU#5HJOHU/#7KHUPRVWDWYHQWLOH/#3XPSHQ

• 'RNXPHQWDWLRQ/#$EQDKPHSURWRNROOH>#K\GUDXOLVFKHU
$EJOHLFK>#5HJOHUHLQVWHOOXQJHQ>##7KHUPRVWDWYHQWLO0
YRUHLQVWHOOXQJHQ>#3XPSHQHLQVWHOOXQJHQ

7$%(//(#8#h%(56,&+7#=85#,17(*5,(57(1#3/$181*
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615 1RWZHQGLJNHLW#XQG#8PIDQJ#YRQ#6RIWZDUHHLQELQGXQJ

,Q# GHU# 3ODQXQJVSKDVH# GHU# *UXQGODJHQHUPLWWOXQJ/# 9RUHQWZXUI# XQG# 9RUSODQXQJ# NDQQ# HLQH
�EHUVFKOlJLJH#3ULPlUHQHUJLHEHGDUIVHUPLWWOXQJ#PLW#+LOIH#HLQHV#)RUPEODWWHV# %SHU#+DQG%#HUIROJHQ1#'LHVHV
HLQIDFKH#5HFKHQVFKHPD#NDQQ#DXFK#DOV#6RIWZDUH#DXVJHI�KUW#ZHUGHQ1

=XU#$EVFKlW]XQJ#GHU#PLW#(LQI�KUXQJ#GHU#>(Q(9@#P|JOLFKHQ#%.RPSHQVDWLRQ#GHV#3ULPlUHQHUJLHEHGDUIHV%
]ZLVFKHQ# *HElXGHWHFKQLN# XQG# $QODJHQWHFKQLN# +EHVVHUHV# *HElXGH# XQG# VFKOHFKWHUH# $QODJHQ# Ù
VFKOHFKWHUHV# *HElXGH# XQG# EHVVHUH# $QODJH,# N|QQHQ# EHUHLWV# LQ# GLHVHU# 3KDVH# NRPSOH[HUH
6RIWZDUHSURJUDPPH#YHUZHQGHW#ZHUGHQ1#'HQNEDU#LVW#HLQ#0RGXO=

• 3ULPlUHQHUJLHEHGDUIVHUPLWWOXQJ#LP#.XU]YHUIDKUHQ

#GHU#LQ#GHQ#QlFKVWHQ#$EVlW]HQ#EHVFKULHEHQHQ#PRGXODUHQ#6RIWZDUH1

'LH#(QWZXUIVSODQXQJ#LVW#DXV#6LFKW#GHU#VRIWZDUHXQWHUVW�W]WHQ#3ODQXQJ#GLH#ZLFKWLJVWH#3KDVH1#+LHU#NDQQ
EHUHLWV#KHXWH#DXI#YLHOH#DP#0DUNW#YHUI�JEDUH#5HFKQHUSURJUDPPH#]XU�FNJHJULIIHQ#ZHUGHQ1#'LHVH#VWHOOHQ
�EOLFKHUZHLVH# MHGHV# I�U# VLFK# HLQ# NRPSOHWWHV# %HUHFKQXQJVZHUN]HXJ# I�U# GHQ# 7HLO# %*HElXGH%# RGHU
%$QODJH%#GDU/##LKQHQ#IHKOW#RIW#GLH#9HUNQ�SIXQJ#]ZLVFKHQ#GHQ#EHLGHQ#%HUHLFKHQ1

)�U#GLH#6RIWZDUHHQWZLFNOXQJ#GHU#=XNXQIW#NRPPW#DQ#GLHVHU#6WHOOH#GLH#)RUGHUXQJ#QDFK#GHU#LP#.DSLWHO#614
DQJHVSURFKHQHQ# LQWHJULHUWHQ# 3ODQXQJ1# 'LHVH# NDQQ# ]XP# %HLVSLHO# LQ# HLQHP# PRGXODU# DXIJHEDXWHQ
6RIWZDUHSURJUDPP#HUIROJHQ/#GDV#GLH#0|JOLFKNHLW#ELHWHW/#IROJHQGH#(LQ]HOEHUHFKQXQJHQ#]X#YHUHLQHQ=

• *UXQGULVVSODQXQJ
• 3ODQXQJ#GHU#:DQGDXIEDXWHQ#+80:HUWH,
• %HUHFKQXQJ#YRQ#:lUPHEU�FNHQ#+=XVFKOlJH,
• %HUHFKQXQJ#YRQ#)HQVWHUQ#+80:HUWH#XQG#J0:HUWH,
• +HL]ODVWEHUHFKQXQJ#*HElXGH#+$XVOHJXQJ#GHV#:lUPHHU]HXJHUV,
• +HL]ODVWEHUHFKQXQJ#5lXPH#+$XVOHJXQJ#+HL]N|USHU,
• 5RKUQHW]EHUHFKQXQJ#+HL]XQJ#+PLW#$EJOHLFK,
• 5RKUQHW]EHUHFKQXQJ#:DVVHU
• .DQDOQHW]EHUHFKQXQJ#/�IWXQJ#+PLW#$EJOHLFK,
• 6FKDOOEHUHFKQXQJ#/�IWXQJ
• (QHUJLHEHGDUIVEHUHFKQXQJ#QDFK#>(Q(9@
• .RVWHQHUPLWWOXQJ#+*HElXGH#XQG#$QODJH,

'LH#'DWHQ#GHU#HLQ]HOQHQ#0RGXOH#N|QQHQ# MHZHLOV#]XU#(UPLWWOXQJ#GHV#3ULPlUHQHUJLHEHGDUIHV#YHUZHQGHW
ZHUGHQ/# DEHU# DXFK# XQWHUHLQDQGHU# DXVWDXVFKEDU# VHLQ=# $XIEDXWHQ# YRQ# :lQGHQ# ZHUGHQ# I�U# GLH
+HL]ODVWEHUHFKQXQJ#KHUDQJH]RJHQ/#5RKUOHLWXQJVOlQJHQ#I�U#GLH#(QHUJLHEHGDUIVEHUHFKQXQJ#XVZ1
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'LH#'DWHQ#GHV#EHUHLWV# LQ#GHU#9RUSODQXQJ#YHUZHQGHWHQ#0RGXOV#%3ULPlUHQHUJLHEHGDUI# LP#.XU]YHUIDKUHQ%
N|QQHQ#VWXIHQZHLVH#GXUFK#GLH#JHQDXHUH#3ODQXQJ#HUVHW]W#XQG#HUJlQ]W#ZHUGHQ1

0LW#HLQHU#VROFKHQ#XPIDVVHQGHQ#6RIWZDUH#NDQQ#GHU#3ULPlUHQHUJLHEHGDUI#HLQHV#*HElXGHV#ZlKUHQG#GHU
JHVDPWHQ# 3ODQXQJVSKDVH# VHKU# HLQIDFK# NRQWUROOLHUW# #ZHUGHQ1# ,P# =XJH# GHU# LPPHU# ZHLWHU# YHUEUHLWHWHQ
9HUQHW]XQJ#GXUFK#GDV# ,QWHUQHW#NDQQ#HLQH#VROFKH#6RIWZDUH#JJI1#DXFK#JOHLFK]HLWLJ#YRQ#PHKUHUHQ#2UWHQ
DXV#YHUZHQGHW#ZHUGHQ1

,Q# GHU# 3KDVH# GHU# *HQHKPLJXQJV0# XQG# $XVI�KUXQJVSODQXQJ/# G1K1# 'HWDLOSODQXQJ/# VLQG# ZHLWHUH
=XVDW]PRGXOH# I�U# GLH# YHUZHQGHWH# 6RIWZDUH# YRUVWHOOEDU/# GLH# HV# HUODXEHQ/# EHVWLPPWH#:DQGDXIEDXWHQ/
)HQVWHUGHWDLOV/# # $QODJHQNRPSRQHQWHQ# XVZ1# JHQDXHU# ]X# SODQHQ1# 'LHVH# 0RGXOH# N|QQWHQ# DXFK
KHUVWHOOHUVSH]LILVFKH#'DWHQ#+(QHUJLHGDWHQ#XQG#.RVWHQ,#]XODVVHQ=

• GHWDLOOLHUWH#)HQVWHUSODQXQJ/#:DQGSODQXQJ
• GHWDLOOLHUWH#$QODJHQSODQXQJ

)�U# GLH# 3KDVH# GHU# 9HUJDEH/# 2EMHNWHUVWHOOXQJ/# $EQDKPH# XQG# 'RNXPHQWDWLRQ# ZHUGHQ# YRU# DOOHP
$QJHERWVOLVWHQ/# &KHFNOLVWHQ# I�U# GLH# 8PVHW]XQJ# XQG# $EQDKPHSURWRNROOH# EHQ|WLJW1# +LHU# NDQQ# DXI# GLH
'DWHQ# GHU# YRUDQJHJDQJHQHQ# 3ODQXQJVVWXIHQ# ]XU�FNJHJULIIHQ# ZHUGHQ1# :LH# LQ# GHQ# KHXWH# DP# 0DUNW
EHILQGOLFKHQ# 3ODQXQJVSURJUDPPHQ# EHUHLWV# �EOLFK/# N|QQHQ# DXV# YRUKDQGHQHQ# 3ODQXQJHQ
+5RKUQHW]SODQXQJ# HWF1,# 6W�FNOLVWHQ# I�U# GLH# $QJHERWVHUVWHOOXQJ# H[WUDKLHUW# ZHUGHQ1# 'LHVH# N|QQHQ
HQWVSUHFKHQG#PLW#=XVDW]OHLVWXQJHQ#HUJlQ]W#ZHUGHQ1

,P#%HUHLFK#GHU#2EMHNWHUVWHOOXQJ#XQG#$EQDKPH# LVW#GLH#)RUPXOLHUXQJ#HLQIDFKHU#&KHFNOLVWHQ#YRUVWHOOEDU/
GLH# HV# HUODXEHQ/# DXI# GHU# %DXVWHOOH# VFKQHOO# QDFK]XYROO]LHKHQ/# ZHOFKH# %DXWHLOH# JHSODQW# XQG
DXVJHVFKULHEHQ#ZRUGHQ#VLQG1#$EQDKPHSURWRNROOH#+]XP#%HLVSLHO#I�U#GHQ#K\GUDXOLVFKHQ#$EJOHLFK,#N|QQHQ
HEHQIDOOV#DXI#GHU#*UXQGODJH#YRQ#EHUHLWV#LP#3URJUDPP#YRUKDQGHQHQ#3ODQGDWHQ#HUVWHOOW#ZHUGHQ1

)�U#GDV#PRGXODUH#3URJUDPP#HUJHEHQ#VLFK#IROJHQGH#ZHLWHUH#0RGXOH=
• $XVVFKUHLEXQJ#*HElXGH
• $XVVFKUHLEXQJ#$QODJH
• &KHFNOLVWH#%DXVWHOOH
• $EQDKPHSURWRNROOH

'LH#3URJUDPPLHUXQJ# HLQHU# ELV# ]X# GLHVHP#3XQNW# YRUJHVWHOOWHQ# VHKU# XPIDQJUHLFKHQ#6RIWZDUH#ZLUG#PLW
6LFKHUKHLW#PHKUHUH#-DKUH# LQ#$QVSUXFK#QHKPHQ1#)�U#GHQ#N�QIWLJHQ#3ODQXQJVDOOWDJ#YRQ#$UFKLWHNWHQ#XQG
9HUVRUJXQJVLQJHQLHXUHQ# N|QQHQ# VLFK# QDFK# 0HLQXQJ# GHU# $XWRUHQ# MHGRFK# QXU# VROFKH# NRPSOH[HQ
/|VXQJHQ#GXUFKVHW]HQ1
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616 $XIEDX#GHU#(GLWLRQ

7URW]#GHU# LQ#GHQ#YHUJDQJHQHQ#-DKUHQ# LPPHU#VFKQHOOHU# IRUWVFKUHLWHQGHQ#&RPSXWHULVLHUXQJ#GHU#7HFKQLN
XQG# :LUWVFKDIW# XQG# GHU# LPPHU# GHXWOLFKHU# ZHUGHQGHQ# )RUGHUXQJ# QDFK# (QHUJLHHLQVSDUXQJ/# VLQG# LP
%HUHLFK#GHU#HQHUJHWLVFK#HIIL]LHQWHQ#3ODQXQJ#I�U#*HElXGH#QRFK#JUR�H#5HVHUYHQ#RIIHQ1#:LU#EHILQGHQ#XQV
HUVW#DP#$QIDQJ#GHV#:HJHV#]X#HLQHU#UHFKQHUJHVW�W]WHQ/#YHUQHW]WHQ#*HElXGHSODQXQJ#YRQ#1LHGULJ0#XQG
N�QIWLJ#3DVVLYHQHUJLHJHElXGHQ1

'LH#$XWRUHQ#GLHVHU#(GLWLRQ#KDEHQ#VLFK#GDV#=LHO#JHVHW]W/# I�U#GLH#%HVFKUHLWXQJ#GLHVHV#:HJHV#Q�W]OLFKH
+LQZHLVH# XQG# $QUHJXQJHQ# ]X# JHEHQ1# ,P# 9HUODXIH# GHU# 0LWDUEHLW# DP# (;3203URMHNW# .URQVEHUJ# VHLW
%HJLQQ#GHU#3ODQXQJ#0LWWH#GHU# <3HU#-DKUH#KDEHQ#VLFK#YLHOH#(UNHQQWQLVVH#HUJHEHQ/#GLH# I�U#GLH#N�QIWLJH
3ODQXQJ#YRQ#lKQOLFK#JHDUWHWHQ#3URMHNWHQ/#DEHU#DXFK#GHP#NOHLQHQ#(LQIDPLOLHQJHElXGH/#YRQ#1XW]HQ#VHLQ
N|QQHQ1

1HEHQ#GHQ#LQ#GHQ#.DSLWHOQ#614#XQG#615#JHQDQQWHQ#DOOJHPHLQHQ#,QIRUPDWLRQHQ#]XP#3ODQXQJVDEODXI#XQG
GHU#(LQELQGXQJ# YRQ#6RIWZDUH# VROO# GLHVH#(GLWLRQ# NRQNUHWH#+LQZHLVH# ]XU# VRIWZDUHPl�LJHQ#8PVHW]XQJ
EHVWLPPWHU#(LQ]HOWKHPHQ#JHEHQ1#'LHV#VLQG=

• GLH#(QHUJLHEHGDUIVHUPLWWOXQJ#QDFK#>(Q(9@
• GLH#YHUHLQIDFKWH#+HL]ODVWEHUHFKQXQJ#XQG
• GLH#5RKUQHW]DXVOHJXQJ#PLW#K\GUDXOLVFKHP#$EJOHLFK#LP#1LHGULJHQHUJLHKDXV1

%HL# GHQ# (UOlXWHUXQJHQ# ZLUG# ]XP# 7HLO# DXI# YHUI�JEDUH# 6RIWZDUH# ]XU�FNJHJULIIHQ1# $Q# GLHVHU# ZLUG
GHPRQVWULHUW/# ZHOFKH# 3ODQXQJVKLQZHLVH# LQ# KHXWH# �EOLFKHU# 6RIWZDUH# EHUHLWV# XPJHVHW]W# VLQG/# ZHOFKH
VSH]LHOO#I�U#GDV#1LHGULJHQHUJLHJHElXGH#ZLFKWLJHQ#3XQNWH#MHGRFK#QRFK#]X#HUJlQ]HQ#VLQG1

'LH#3URJUDPPH#VLQG# LP#9HUODXI#GHU#%HVFKUHLEXQJHQ#QLFKW#PLW#QDPHQWOLFK#JHQDQQW/#ZHUGHQ# MHGRFK# LP
$QKDQJ#QlKHU#EHVFKULHEHQ1

'HU#$XIEDX#GHU#HLQ]HOQHQ#.DSLWHO#RULHQWLHUW#VLFK#DQ#IROJHQGHU#JHGDQNOLFKHU#.HWWH=

• ,Q#ZHOFKHU#3ODQXQJVSKDVH#ZLUG#GLH#%HUHFKQXQJ#UHOHYDQW"
• :LH#VLQG#GLH#WKHRUHWLVFKHQ#*UXQGODJHQ#GHU#%HUHFKQXQJ#+JJI1#PLW#%HLVSLHOUHFKQXQJ,"
• :LH# N|QQHQ#GLHVH#DOV#6RIWZDUH#XPJHVHW]W#ZHUGHQ#RGHU# VLQG#EHUHLWV#XPJHVHW]W#ZRUGHQ# +JJI1#PLW

6RIWZDUHEHLVSLHO,"
• :HOFKH#+LQZHLVH#N|QQHQ#JHJHEHQ#ZHUGHQ#+DOOJHPHLQ#XQG#GLH#VSH]LHOOH#6RIWZDUH,"
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77  %%((,,6633,,((//**((%%bb88''((##8811''##%%((,,6633,,((//::22++118811**

714 %HLVSLHOJHElXGH

'LHVHV# %HLVSLHOJHElXGH# VROO# ]XU# 9HUDQVFKDXOLFKXQJ# GHU# (UVWHOOXQJ# HLQHU# (QHUJLHELODQ]# +QDFK
(QHUJLHHLQVSDUYHURUGQXQJ,#YHUZHQGHW#ZHUGHQ1

(V#KDQGHOW#VLFK#XP#HLQ#0HKUIDPLOLHQKDXV#PLW#7#:RKQHLQKHLWHQ#PLW#GHQ# LQ#GHU#QDFKIROJHQGHQ#7DEHOOH
EHVFKULHEHQHQ#ZHVHQWOLFKHQ#5DQGGDWHQ41#'DV#*HElXGH#VROO#GLH#$EPD�H#49P#[#4<P#[#6/5P#KDEHQ/#PLW
HLQHP#)ODFKGDFK#XQG#HLQHP#.HOOHU#DXVJHVWDWWHW#VHLQ1

1XW]IOlFKH#$1 685#Pð
*HElXGHYROXPHQ#9H 4433#Pñ
%HKHL]WH#)OlFKH#$(% 5;3#Pð
lX�HUH#+�OOIOlFKH#+RKQH#)HQVWHU, $+ #:;;#Pñ
)HQVWHU 43/;#Pð#LQ#MHGH#+LPPHOVULFKWXQJ#+1/#6/#2/#:,
+HL]XQJ 88278�&#6\VWHP

5DGLDWRUHQ#PLW#5.#$XVOHJXQJ/#XQWHU#GHQ#)HQVWHUQ
YHUWLNDOH#9HUWHLOOHLWXQJHQ#LP#.HOOHU/#6WHLJHVWUlQJH#LQQHQOLHJHQG
JHUHJHOWH#3XPSH
NHLQ#6SHLFKHU
%UHQQZHUWNHVVHO#LP#.HOOHU

:DUPZDVVHUEHUHLWXQJ YHUWLNDOH#9HUWHLOOHLWXQJHQ#PLW#=LUNXODWLRQ#LP#.HOOHU
LQGLUHNW#EHKHL]WHU#6SHLFKHU#LP#.HOOHU
%UHQQZHUWNHVVHO#LP#.HOOHU

/�IWXQJVDQODJH ]HQWUDOH#$EOXIWDQODJH#PLW#:HFKVHOVWURPYHQWLODWRU

7$%(//(#9#5$1'%(',1*81*(1#)h5#'$6#%(,63,(/*(%b8'(

'LH# PLWWOHUHQ# 80:HUWH# GHU# $X�HQEDXWHLOH# JHOWHQ# ZLH# I�U# GLH# %HLVSLHOZRKQXQJ# LP# IROJHQGHQ# .DSLWHO
DQJHVHW]W1

#####################################################
4#'LHVH#5DQGGDWHQ#ZHUGHQ#I�U#GHQ#3ULPlUHQHUJLHQDFKZHLV#QDFK#(Q(9#EHQ|WLJW1
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715 %HLVSLHOZRKQXQJ

'LH# 3KDVHQ# GHU# GHWDLOOLHUWHQ# 3ODQXQJV0# XQG# %HUHFKQXQJVVFKULWWH# ++HL]ODVWEHUHFKQXQJ/
5RKUQHW]DXVOHJXQJ# HWF1,# ZHUGHQ# ZHLWJHKHQG# DQ# QDFKIROJHQG# EHVFKULHEHQHU# %HLVSLHOZRKQXQJ
QDFKYROO]RJHQ1#(V#ZLUG#DQ#GLHVHU#6WHOOH#HLQH#NOHLQHUH#:RKQHLQKHLW# +QLFKW#GDV#JHVDPWH#0)+,#JHZlKOW/
GDPLW#GLH#3ODQXQJ#�EHUVLFKWOLFK#EOHLEW1#'LH#:RKQXQJ#NDQQ#HLQ#7HLO#GHV#0HKUIDPLOLHQKDXVHV#ELOGHQ1

%,/'#4#*581'5,66#'(5#%(,63,(/:2+181*
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)�U#GLH#%HLVSLHOZRKQXQJ#DQJHVHW]WH#.HQQJU|�HQ=

%DXWHLO (LJHQVFKDIW
$X�HQZlQGH N$:# #3/64#:2P5.
,QQHQZlQGH N,:# #3/<;#:2P5.
,QQHQZDQG#]X#1DFKEDUZRKQXQJ N,:1DFKEDUZRKQXQJ# #3/64#:2P5.5

$X�HQIHQVWHU N$)# #4/5#:2P5.
$$)# #5/58#P5

,QQHQW�UHQ N,7# #7/3#:2P5.
$,7# #5#P5

'HFNH#XQG#)X�ERGHQ N'(# #N)%# #3/6#:2P5.

7$%(//(#:#5$1'%(',1*81*(1#)h5#',(#%(,63,(/:2+181*

:HLWHUH#'DWHQ#]XU#%HUHFKQXQJ#GHU#:RKQXQJ#ZHUGHQ#DQ#GHQ#HQWVSUHFKHQGHQ#6WHOOHQ#LP#QDFKIROJHQGHQ
7H[W#JHJHEHQ1

#####################################################
5#'HU#N0:HUW#GHU#,QQHQZDQG#]XU#1DFKEDUZRKQXQJ#HQWVSULFKW#GHP#N0:HUW#GHU#$X�HQZDQG/#GD#GLH#:RKQXQJHQ#EDXOLFK#GXUFK
HLQH#'RSSHOZDQG#PLW#LQQHQOLHJHQGHU#'lPPVFKLFKW#YRQHLQDQGHU#JHWUHQQW#VLQG1
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88  3355,,00bb55((11((55**,,((%%((''$$55))##))hh55##**((%%bb88''((00##8811''##$$11//$$**((1177((&&++11,,..

814 1DFKZHLV#QDFK#>(Q(9@#5335

'LH#(QHUJLHHLQVSDUYHURUGQXQJ# >(Q(9@# OHJW#GHQ#]XOlVVLJHQ#3ULPlUHQHUJLHEHGDUI#HLQHV#*HElXGHV# IHVW1
'LH#PLW#GHU#9HURUGQXQJ#YHUNQ�SIWHQ#1RUPHQ#VLQG#GLH# >',1#9#743;09@#I�U#GHQ#7HLO#GHU#*HElXGHWHFKQLN
XQG#GLH#>',1#9#7:34043@#I�U#GLH#$QODJHQWHFKQLN#HLQHV#*HElXGHV1

1DFK# GHU# QHXHQ# *HVHW]HVODJH# XQWHUOLHJW# DOVR# QLFKW# PHKU# QXU# GHU# %DXN|USHU# XQG# VRPLW# GHU
+HL]ZlUPHEHGDUI# +YHUXUVDFKW# GXUFK# :lUPHYHUOXVWH# GHU# 7UDQVPLVVLRQ/# /�IWXQJ# XQG# :lUPHJHZLQQH
GXUFK#3HUVRQHQ/#*HUlWH#XQG#VRODUH#(LQVWUDKOXQJ,#HLQHU#HQHUJHWLVFKHQ#%HZHUWXQJ1#9LHOPHKU#PXVV#VFKRQ
DXFK#GLH#$QODJHQWHFKQLN#XQG#GHUHQ#HQHUJHWLVFKH#*�WH#EHNDQQW#VHLQ1

'LH# $QODJHQWHFKQLN# XPIDVVW# :DUPZDVVHUEHUHLWXQJ/# /�IWXQJ# XQG# +HL]XQJ# HLQHV# *HElXGHV1# ,KUH
WHFKQLVFKH#4XDOLWlW#ZLUG#GXUFK#GLH# VRJHQDQQWH#3ULPlUHQHUJLHDXIZDQGV]DKO#H3#DXVJHGU�FNW1#'LHVH# LVW
HLQ# 8PUHFKQXQJVIDNWRU/# GHU# ]ZLVFKHQ# 1XW]ZlUPHEHGDUI# I�U# 5DXPKHL]XQJ# XQG
7ULQNZDUPZDVVHUQXW]ZlUPH# # 0# +HL]ZlUPHEHGDUI# QDFK# YHUHLQIDFKWHP# %HUHFKQXQJVYHUIDKUHQ# GHU
>(Q(9@# XQG# YRUJHJHEHQHU# 1XW]ZlUPHEHGDUI# YRQ# 45/8# N:K2+Pð# EHKHL]WHU# 1XW]IOlFKH# XQG# -DKU,# I�U
7ULQNZDUPZDVVHU#0#XQG#3ULPlUHQHUJLHEHGDUI#HLQHV#*HElXGHV#VWHKW1

)�U# MHGHV# ]XN�QIWLJ# ]X# HUULFKWHQGH# *HElXGH# VLQG# ]XP# HLQHQ# GHU# VSH]LILVFKH/# DXI# GLH
ZlUPH�EHUWUDJHQGH# +�OOIOlFKH# EH]RJHQH# 7UDQVPLVVLRQVZlUPHEHGDUI# +7*# +PLWWOHUHU# 80:HUW,# XQG# GHU
VSH]LILVFKH/# QXW]IOlFKHQEH]RJHQH# 3ULPlUHQHUJLHEHGDUI# 43%# QDFK]XZHLVHQ61# :LH# LQ# .DSLWHO# 6# EHUHLWV
EHVFKULHEHQ/#YHUlQGHUW#VLFK#GLHVHU#1DFKZHLV#ZlKUHQG#GHU#3ODQXQJVSKDVHQ#ELV#]XU#$QJHERWVHUVWHOOXQJ
VWlQGLJ1

815 0|JOLFKNHLWHQ#GHV#1DFKZHLVHV

'HU# VSH]LILVFKH/# DXI# GLH# ZlUPH�EHUWUDJHQGH# +�OOIOlFKH# EH]RJHQH# 7UDQVPLVVLRQVZlUPHEHGDUI# +7*
+PLWWOHUHU#80:HUW,#ZLUG#PLW#+LOIH#GHU# >',1#9# 743;09@#XQG#DQGHUHU#GRUW# ]LWLHUWHU#1RUPHQ#EHVWLPPW1#$XI
GLHVH#%HUHFKQXQJ#VROO#KLHU#QLFKW#QlKHU#HLQJHJDQJHQ#ZHUGHQ1

=XU#%HVWLPPXQJ#GHU#3ULPlUHQHUJLHDXIZDQGV]DKO#H3#VWHKHQ#QDFK#GHU#>',1#9#7:34043@#GUHL#YHUVFKLHGHQH
%HUHFKQXQJVYHUIDKUHQ# ]XU# 9HUI�JXQJ1# =XP# HUVWHQ# NDQQ# VLH# LQ# HLQHP# DXVI�KUOLFKHQ
%HUHFKQXQJVYHUIDKUHQ# I�U# QDKH]X# MHGHV# KHXWH# DP# 0DUNW# YHUI�JEDUH# 6\VWHP# GHU# $QODJHQWHFKQLN
HUPLWWHOW#ZHUGHQ1#'LHVHU#1DFKZHLV# LVW# I�U# GLH# VSlWHUHQ#3ODQXQJVSKDVHQ# +XQWHU#%HU�FNVLFKWLJXQJ# GHV
WDWVlFKOLFKHQ#5RKU0#XQG#.DQDOQHW]HV#XQG#GHU#HLQJHEDXWHQ#.RPSRQHQWHQ,#YRQ#%HGHXWXQJ1

#####################################################
6#'HU#1DFKZHLV#GHV#3ULPlUHQHUJLHEHGDUIHV#NDQQ#XQWHU#EHVWLPPWHQ#5DQGEHGLQJXQJHQ#±#YJO1#>(Q(9@#±#HQWIDOOHQ1
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:HLWHUKLQ# JLEW# HV# LQ# GHU# >',1# 9# 7:34043@# HLQ# 7DEHOOHQYHUIDKUHQ# PLW# )RUPEOlWWHUQ/# ZHOFKHV
(QHUJLHNHQQZHUWH# +6WDQGDUGZHUWH,# I�U# GHU]HLW# �EOLFKH#6\VWHPH# ELHWHW1#$XI# GLHVHV#9HUIDKUHQ#ZLUG# LP
IROJHQGHQ#QlKHU#HLQJHJDQJHQ1

'LH#GULWWH#9DULDQWH# LVW#HLQ#JUDSKLVFKHV#9HUIDKUHQ/#PLW#GHP#GLH#3ULPlUHQHUJLHDXIZDQGV]DKO#H3#DXI#VHKU
HLQIDFKH#:HLVH#I�U#HLQH#EHVWLPPWH#$QODJHQNRQILJXUDWLRQ#EHVWLPPW#ZHUGHQ#NDQQ1#,Q#GHU#>',1#9#7:34043@
VLQG#GHU]HLW# 9#$QODJHQW\SHQ#JUDSKLVFK#HUIDVVW/#ZHLWHUH# VROOHQ# LQ#HLQHP#%HLEODWW# ]XU#1RUP# IROJHQ1#%HL
VRIWZDUHXQWHUVW�W]WHQ#1DFKZHLVHQ#ZLUG#GLHVH#$UW#GHV#1DFKZHLVYHUIDKUHQ#QLFKW#EHQ|WLJW1

816 hEHUVFKOlJLJHU#3ULPlUHQHUJLHEHGDUI

'HU#�EHUVFKOlJLJH#3ULPlUHQHUJLHEHGDUI#ZLUG#LQ#GHU#IU�KHQ#3KDVH#GHU#9RUSODQXQJ#EHQ|WLJW1#(V#GLHQW#GHU
HUVWHQ# $XIGHFNXQJ# GHU# 3RWHQWLDOH# GHU# *HElXGH0# XQG# $QODJHQWHFKQLN# XQWHU# %HU�FNVLFKWLJXQJ# GHV
DQJHVWUHEWHQ# 'lPPVWDQGDUGV# I�U# GDV# *HElXGH# XQG# GHV# 3ULPlUHQHUJLHWUlJHUV# I�U# GLH
(QHUJLHYHUVRUJXQJ1# hEHU# GDV# *HElXGH# XQG# GLH# $QODJH# P�VVHQ# QXU# PLQLPDOH# 'DWHQ# EHNDQQW# VHLQ1
)ROJHQGH#$QJDEHQ#UHLFKHQ#LQ#HLQHP#HUVWHQ#6FKULWW#DXV=

• .RPSDNWKHLWVJUDG ##3/8111#4/3#P04

• 'lPPVWDQGDUG# ##3/48111#3/8#:2+Pð.,#I�U#GLH#JHVDPWH#+�OOH
• $UW#GHU#:lUPH�EHUJDEH#+HL]XQJ ##)X�ERGHQKHL]XQJ#RGHU#5DGLDWRUHQ
• /DJH#GHU#9HUWHLOXQJ#+HL]XQJ ##ZDDJHUHFKWH#9HUWHLOXQJ#LP#.HOOHU#RGHU#LP#EHKHL]WHQ#%HUHLFK
• $UW#GHU#9HUWHLOXQJ#7ULQNZDUPZDVVHU ##PLW#RGHU#RKQH#=LUNXODWLRQ
• $UW#GHU#:lUPHHU]HXJXQJ ##%UHQQZHUWNHVVHO#+%:,

##1LHGHUWHPSHUDWXUNHVVHO#+17,
##:lUPHSXPSH#+:3,
##1DK2)HUQZlUPH#DXV#.UDIW0:lUPH0.RSSOXQJ#+):#.:.,
##GH]HQWUDO#HOHNWULVFKH#+HL]XQJ
##6RODUXQWHUVW�W]XQJ

• 9RUKDQGHQVHLQ#HLQHU#/�IWXQJVDQODJH##$EOXIWDQODJH#RGHU#NHLQH#/�IWXQJVDQODJH

0LW#GLHVHQ#'DWHQ#XQG#GHU#JHSODQWHQ#1XW]IOlFKH#GHV#*HElXGHV#N|QQHQ#GLH#$QIRUGHUXQJHQ#GHU# >(Q(9@
�EHUSU�IW#ZHUGHQ1#'HU#'lPPVWDQGDUG# +JHZlKOWHU#8P0:HUW,#XQG#GLH#$UW#GHU#(QHUJLHHU]HXJXQJ#N|QQHQ
JHJHQHLQDQGHU#DEJHZRJHQ#ZHUGHQ1

'DV# IROJHQGH# %LOG# ]HLJW# HLQ# %HLVSLHOIRUPEODWW7# ]XU# (UPLWWOXQJ# GHV# 3ULPlUHQHUJLHEHGDUIHV1# 'LH
'DWHQJUXQGODJH# VLQG# GDV# YHUHLQIDFKWH# 9HUIDKUHQ# ]XU# :lUPHEHGDUIVHUPLWWOXQJ# GHU# >(Q(9@# XQG# GDV
7DEHOOHQYHUIDKUHQ#GHU#>',1#9#7:34043@1#$OOH#)OlFKHQDQJDEHQ#LQ#Pð#EH]LHKHQ#VLFK#DXI#GLH#LQ#GHU#>(Q(9@
XQG#>',1#9#7:34043@#YHUZHQGHWH#1XW]IOlFKH#$11
#####################################################
7#]XU#6RIWZDUH=#6LHKH#$QKDQJ
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(V# VLQG# EHLVSLHOKDIW# 'DWHQ# I�U# GDV# %%HLVSLHOJHElXGH%# HLQJHWUDJHQ/# ZLH# VLH# ZlKUHQG# GHU# HUVWHQ
3ODQXQJVSKDVH#JHVFKlW]W#ZHUGHQ#N|QQWHQ1

Gebäude
Transmission km=0,15 (A/V=0,5...1,0) 20...40 kWh/(m²a)

km=0,3   (A/V=0,5...1,0) 35...70 kWh/(m²a)
km=0,5   (A/V=0,5...1,0) 60...120 kWh/(m²a)

Lüftung 30...40 kWh/(m²a) 2 30
Energiegewinne 25...35 kWh/(m²a) 3 30
Heizwärme kWh/(m²a) 4 55 = 1 + 2 – 3

Heizung
Übergabe 1...3 kWh/(m²a) 5 2
Verteilung Kellerverteilung, 

Radiatoren 3...11 kWh/(m²a)

Kellerverteilung,          
FBH 1...4 kWh/(m²a)

Leitungen im Beheizten, 
Radiatoren 1...3 kWh/(m²a)

Leitungen im Beheizten, 
FBH 0...1 kWh/(m²a)

Speicherung 0...1 kWh/(m²a) 7 0
Erzeugung BW 1,12

BW+solar 1,01
NT 1,21
NT+solar 1,09
WP 0,75
WP+Solar 0,68
FW KWK 0,7
dezentral El 3

Primärenergie Wärme Heizung kWh/(m²a) 9 72 = ( 4 + 5 + 6 + 7 ) * 8

Warmwasserbereitung
Nutzen 12,5 kWh/(m²a) 10 12,5
Verteilung mit Zirkulation 6...14 kWh/(m²a)

ohne Zirkulation 2...7 kWh/(m²a)
Speicherung 1...6 kWh/(m²a) 12 3
Erzeugung BW 1,21

BW+Solar 0,61
NT 1,27
NT+Solar 0,63
WP 0,81
WP+Solar 0,41
FW KWK 0,8
dezentral El 3

Primärenergie Wärme Warmwasser kWh/(m²a) 14 31 = ( 10 + 11 + 12 ) * 13

Hilfsenergien
mech. Lüftung Abluftanlage 3...6 kWh/(m²a)

ohne 0 kWh/(m²a)
Heizung zentral 3...16 kWh/(m²a)

dezentral 0...1 kWh/(m²a)
Warmwasser zentral 1...4 kWh/(m²a)

dezentral 0...1 kWh/(m²a)

Primärenergie

kWh/(m²a) 18 114 = 9 + 14 + 15 + 16 + 17

17 2

1 55

15

16

0

9

8 1,12

13 1,21

11 10

76

7$%(//(#;#h%(56&+/b*,*(#(50,77/81*#'(6#35,0b5(1(5*,(%('$5)(6
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)�U#GDV#%HLVSLHOJHElXGH#ZLUG#PLW#HLQHP#.RPSDNWKHLWVJUDG#YRQ#HWZD#3/;P04#XQG#HLQHU#)OlFKH#YRQ#HWZD
683Pð#HLQ#'lPPVWDQGDUG# I�U#GLH#+�OOIOlFKH#YRP#8P 3/6#:2+Pð.,#JHZlKOW1#'LH#:lUPHHU]HXJXQJ#VROO
PLW#%UHQQZHUWNHVVHO#HUIROJHQ1#(LQH#$EOXIWDQODJH#VROO#YRUKDQGHQ#VHLQ1#$OOH#DQGHUHQ#$QJDEHQ# OLHJHQ# LP
PLWWOHUHQ#%HUHLFK1#(V#HUJLEW#VLFK#HLQ#3ULPlUHQHUJLHEHGDUI#YRQ#447#N:K2+PðD,1

'LHVH#:HUWH#N|QQHQ#EHUHLWV#PLW#GHP#$QIRUGHUXQJVQLYHDX#GHU#>(Q(9@#YHUJOLFKHQ#ZHUGHQ1

,VW >(Q(9@ (UI�OOW"
8P 3/6#:2+Pð., +7* 3/7<#:2+Pð., MD/#VHKU#JXW
T3 447#N:K2+PðD, 43% 447#N:K2+PðD, MD/#NQDSS

7$%(//(#<#h%(535h)81*#'(5#$1)25'(581*(1#'(5#>(1(9@

.RQVHTXHQ]# GLHVHU# JUREHQ#9RUSODQXQJ=#PLW# GLHVHQ#9RUJDEHQ#Z�UGH# GDV#*HElXGH# EDXEDU# VHLQ1#'HU

.RPSDNWKHLWVJUDG#N|QQWH#QRFK#HUK|KW#ZHUGHQ/#GDPLW#GDV#$QIRUGHUXQJVQLYHDX#QLFKW#VR#NQDSS#HUUHLFKW
ZLUG1

817 7KHRULH#GHV#YHUHLQIDFKWHQ#1DFKZHLVHV#QDFK#>(Q(9@#XQG#',1#9#7:34043

'DV#YHUHLQIDFKWH#9HUIDKUHQ#QDFK# >(Q(9@#XQG#GDV#7DEHOOHQYHUIDKUHQ# >',1#9#7:34043@#HLJQHW#VLFK#VHKU
JXW# DOV# HUVWHU# 3ULPlUHQHUJLHQDFKZHLV# DP# (QGH# GHU# (QWZXUIVSODQXQJ# +YJO1# .DSLWHO# 61418,1# $Q# GLHVHU
6WHOOH#ZLUG#GLH#7KHRULH# GLHVHV#1DFKZHLVHV# XPULVVHQ/#GLH#'HWDLOV# ]XU#8PVHW]XQJ# IROJHQ# LP#QlFKVWHQ
.DSLWHO1

81714 *HElXGH
)�U#GDV#*HElXGH#PXVV#GHU#+HL]ZlUPHEHGDUI#4K#EHVWLPPW#ZHUGHQ=

,44+444 6,)97K +⋅η−+=

'LH#(UPLWWOXQJ#GHV#7UDQVPLVVLRQVZlUPHEHGDUIHV#47#HUIRUGHUW#GLH#(LQJDEH#GHU#*U|�H#XQG#GHV#80:HUWHV
DOOHU# $X�HQEDXWHLOH1# 'LH# /lQJH# GHU# +HL]SHULRGH/# PLWWOHUH# ,QQHQ0# XQG# $X�HQWHPSHUDWXUHQ# VLQG
VWDQGDUGLVLHUW1# (LQH# %HU�FNVLFKWLJXQJ# GHU#:lUPHEU�FNHQ# HUIROJW# LQ# GHQ#80:HUWHQ# GHU# %DXWHLOH# RGHU
SDXVFKDO#I�U#GLH#JHVDPWH#+�OOIOlFKH1

'HU#/�IWXQJVZlUPHEHGDUI#49#ZLUG#DXV#GHP#XPEDXWHQ#9ROXPHQ# +DXV#GHU#1XW]IOlFKH#$1#EHUHFKHQEDU,
EHVWLPPW1#(V#ZHUGHQ#6WDQGDUGOXIWZHFKVHO#XQG#±JUDGWDJV]DKOHQ#YHUZHQGHW1#(LQH#JHSU�IWH#/XIWGLFKWKHLW
+%ORZHU#'RRU#0HVVXQJ,#NDQQ#EHU�FNVLFKWLJW#ZHUGHQ1

'HU#1XW]XQJVJUDG# GHU# )UHPGZlUPH# η# XQG# GLH# LQQHUHQ#:lUPHJHZLQQH#4,# VLQG# 6WDQGDUGZHUWH1#'LH
VRODUHQ# )UHPGZlUPHJHZLQQH# ZHUGHQ# DXV# GHU# *U|�H# XQG# GHP# (QHUJLHGXUFKODVVJUDG# GHU# )HQVWHU
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EHUHFKQHW1# (LQIO�VVH# GHU# 9HUVFKDWWXQJ/# 9HUVFKPXW]XQJ# HWF1# GHU# )HQVWHU# VRZLH# GLH# PLWWOHUH
(QHUJLHHLQVWUDKOXQJ#MH#QDFK#+LPPHOVULFKWXQJ#VLQG#)HVWZHUWH1

81715 $QODJHQWHFKQLN
'LH#%HUHFKQXQJ#GHU#$QODJHQWHFKQLN#HUIROJW#�EHU#(QHUJLHYHUOXVWH#LP#9HUODXIH#GHU#3UR]HVVNHWWH#YRQ#GHU
:lUPHQXW]XQJ#+'HFNXQJ#GHV#+HL]ZlUPHEHGDUIHV#XQG#:DUPZDVVHUQXW]ZlUPH,#]XU#3ULPlUHQHUJLH#+I�U
+HL]XQJ/#:DUPZDVVHUEHUHLWXQJ#XQG#/�IWXQJ,1#'DEHL#ZHUGHQ#IROJHQGH#(LQ]HONHQQZHUWH#DXVJHZLHVHQ=

• :lUPHYHUOXVWH#GHU#:lUPH�EHUJDEH#I�U#+HL]XQJ#XQG#/�IWXQJ#+T+/FH/:(#XQG#T//FH/:(,
• +LOIVHQHUJLHQ#GHU#:lUPH�EHUJDEH#I�U#+HL]XQJ#XQG#/�IWXQJ#+T+/FH/+(#XQG#T//FH/+(,

• :lUPHYHUOXVWH#GHU#:lUPHYHUWHLOXQJ# I�U#+HL]XQJ/#/�IWXQJ#XQG#:DUPZDVVHUEHUHLWXQJ# +T+/G/:(#XQG
T//G/:(#XQG#T7:/G/:(,

• *XWVFKULIWHQ#I�U#GLH#5DXPKHL]XQJ#DXV#:lUPHYHUWHLOXQJ#GHU#:DUPZDVVHUEHUHLWXQJ#+TK/7:/G,
• +LOIVHQHUJLHQ# GHU# :lUPHYHUWHLOXQJ# I�U# +HL]XQJ/# /�IWXQJ# XQG# :DUPZDVVHUEHUHLWXQJ# +T+/G/+(# XQG

T//G/+(#XQG#T7:/G/+(,

• :lUPHYHUOXVWH#GHU#:lUPHVSHLFKHUXQJ#I�U#+HL]XQJ#XQG#:DUPZDVVHUEHUHLWXQJ#+T+/V/:(#XQG#T7:/V/:(,
• *XWVFKULIWHQ#I�U#GLH#5DXPKHL]XQJ#DXV#:lUPHVSHLFKHUXQJ#GHU#:DUPZDVVHUEHUHLWXQJ#+TK/7:/V,
• +LOIVHQHUJLHQ#GHU#:lUPHVSHLFKHUXQJ#I�U#+HL]XQJ#XQG#:DUPZDVVHUEHUHLWXQJ#+T+/V/+(#XQG#T7:/V/+(,

• 'HFNXQJVDQWHLOH# HLQHV# :lUPHHU]HXJHUV# DQ# GHU# *HVDPWHQHUJLHOLHIHUXQJ# I�U# +HL]XQJ# XQG
:DUPZDVVHUEHUHLWXQJ#+α+/J##XQG#α7:/J,

• $XIZDQGV]DKOHQ#GHU#:lUPHHU]HXJXQJ#I�U#+HL]XQJ#XQG#:DUPZDVVHUEHUHLWXQJ#+H+/J#XQG#H7:/J,
• $QWHLOH#DQ#GHU#(QGHQHUJLH#/�IWXQJ# YRQ#:lUPHU�FNJHZLQQXQJ/#:lUPHSXPSHQ# XQG#+HL]UHJLVWHUQ

+T//J/:5*#XQG#T//J/:3##XQG#T//J/+5,
• DQUHFKHQEDUH#$QWHLOH#GHU#/�IWXQJ#DQ#GHU#+HL]XQJ#+TK//,
• +LOIVHQHUJLHQ# GHU#:lUPHHU]HXJXQJ# I�U#+HL]XQJ/# /�IWXQJ# XQG#:DUPZDVVHUEHUHLWXQJ# +T+/J/:(# XQG

T//J/:(#XQG#T7:/J/:(,

• 3ULPlUHQHUJLHXPZDQGOXQJVIDNWRUHQ#I�U#+HL]XQJ/#/�IWXQJ#XQG#:DUPZDVVHUEHUHLWXQJ#+I3,

)�U# GLH#%HVWLPPXQJ# HLQHV# MHGHQ#.HQQZHUWHV# VLQG# EHVWLPPWH#(LQJDEHQ# HUIRUGHUOLFK/# DQGHUH# VLQG# LP
9HUIDKUHQ# VHOEVW# KLQWHUOHJW1# (LQ# %HLVSLHO=# ]XU# %HVWLPPXQJ# GHU# :lUPHYHUOXVWH# HLQHV
:DUPZDVVHUVSHLFKHUV# PXVV# GLH# 1XW]IOlFKH# GHV# *HElXGHV# VRZLH# GLH# $UW# XQG# GHU# $XIVWHOORUW# GHV
6SHLFKHUV#EHNDQQWJHJHEHQ#ZHUGHQ1#'LH#QRWZHQGLJHQ#7HPSHUDWXUHQ/#9ROXPLQD#XQG#'lPPVWDQGDUGV#I�U
GHQ#6SHLFKHU#VLQG#LP#.XU]YHUIDKUHQ#GHU#>',1#9#7:34043@#DOV#0LWWHOZHUWH#+HQHUJHWLVFK#XQWHUHV#'ULWWHO,#I�U
GHQ#1HXEDX#KLQWHUOHJW1
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)ROJHQGH# 7DEHOOH# OLHIHUW# HLQH# hEHUVLFKW/# ZHOFKH# (LQJDEHSDUDPHWHU# I�U# HLQH# NRPSOHWWH
$QODJHQEHVFKUHLEXQJ# QRWZHQGLJ# VLQG1# 1LFKW# DXIJHI�KUWH# 5DQGEHGLQJXQJHQ# +/HLWXQJVOlQJH/
7HPSHUDWXUHQ/# 'lPPVWDQGDUGV/# 3XPSHQOHLVWXQJHQ# HWF1,# VLQG# LP# 9HUIDKUHQ# GHU# >',1# 9# 7:34043@
VWDQGDUGLVLHUW1

:DKOP|JOLFKNHLWHQ
:DUPZDVVHUEHUHLWXQJ

9HUWHLOXQJ

• JHElXGH]HQWUDO>#PLW#=LUNXODWLRQ>#9HUWHLOOHLWXQJHQ#LP#EHKHL]WHQ#%HUHLFK
• JHElXGH]HQWUDO>#PLW#=LUNXODWLRQ>#9HUWHLOOHLWXQJHQ#LP#XQEHKHL]WHQ#%HUHLFK
• JHElXGH]HQWUDO>#RKQH#=LUNXODWLRQ>#9HUWHLOOHLWXQJHQ#LP#EHKHL]WHQ#%HUHLFK
• JHElXGH]HQWUDO>#RKQH#=LUNXODWLRQ>#9HUWHLOOHLWXQJHQ#LP#XQEHKHL]WHQ#%HUHLFK
• ZRKQXQJV]HQWUDO
• GH]HQWUDO>#4#5DXP#PLW#HLQHU#=DSIVWHOOH
• GH]HQWUDO>#4#5DXP#PLW#PHKUHUHQ#=DSIVWHOOHQ
• GH]HQWUDO>#5#5lXPH#PLW#JHPHLQVDPHU#,QVWDOODWLRQVZDQG
• GH]HQWUDO>#4#5DXP#PLW#4#=DSIVWHOOH#XQG#4#5DXP#PLW#PHKUHUHQ#=DSIVWHOOHQ

6SHLFKHUXQJ

• NHLQ#6SHLFKHU#YRUKDQGHQ
• LQGLUHNW#EHKHL]WHU#6SHLFKHU>#$XIVWHOOXQJ#LP#EHKHL]WHQ#%HUHLFK
• LQGLUHNW#EHKHL]WHU#6SHLFKHU>#$XIVWHOOXQJ#LP#XQEHKHL]WHQ#%HUHLFK
• ELYDOHQWHU#6RODUVSHLFKHU>#$XIVWHOOXQJ#LP#EHKHL]WHQ#%HUHLFK
• ELYDOHQWHU#6RODUVSHLFKHU>#$XIVWHOOXQJ#LP#XQEHKHL]WHQ#%HUHLFK
• JDVEHKHL]WHU#6SHLFKHU>#$XIVWHOOXQJ#LP#EHKHL]WHQ#%HUHLFK
• JDVEHKHL]WHU#6SHLFKHU>#$XIVWHOOXQJ#LP#XQEHKHL]WHQ#%HUHLFK
• HOHNWULVFK#EHKHL]WHU#7DJVSHLFKHU>#$XIVWHOOXQJ#LP#EHKHL]WHQ#%HUHLFK
• HOHNWULVFK#EHKHL]WHU#7DJVSHLFKHU>#$XIVWHOOXQJ#LP#XQEHKHL]WHQ#%HUHLFK
• HOHNWULVFK#EHKHL]WHU#1DFKWVSHLFKHU>#$XIVWHOOXQJ#LP#EHKHL]WHQ#%HUHLFK
• HOHNWULVFK#EHKHL]WHU#1DFKWVSHLFKHU>#$XIVWHOOXQJ#LP#XQEHKHL]WHQ#%HUHLFK
• HOHNWULVFK#EHKHL]WHU#.OHLQVSHLFKHU>#$XIVWHOOXQJ#LP#EHKHL]WHQ#%HUHLFK
• HOHNWULVFK#EHKHL]WHU#.OHLQVSHLFKHU>#$XIVWHOOXQJ#LP#XQEHKHL]WHQ#%HUHLFK

6RODUDQODJH • NHLQH#6RODUDQODJH#YRUKDQGHQ
• 6RODUDQODJH#YRUKDQGHQ

$UW#*UXQGODVWZlUPH0
HU]HXJHU

• .HVVHO#.RQVWDQWWHPSHUDWXU
• .HVVHO#1LHGHUWHPSHUDWXU
• .HVVHO#%UHQQZHUW
• .HVVHO#.RPEL0%UHQQZHUW
• .HVVHO#.RPEL01LHGHUWHPSHUDWXU
• *DV06SHLFKHUZDVVHUHUZlUPHU
• (OHNWURKHL]VWDE
• (OHNWURGXUFKODXIHUKLW]HU
• (OHNWUR0+HL]XQJVZlUPHSXPSH#:DVVHU2:DVVHU
• (OHNWUR0+HL]XQJVZlUPHSXPSH#(UGUHLFK2:DVVHU
• (OHNWUR0+HL]XQJVZlUPHSXPSH#/XIW2:DVVHU
• (OHNWUR0+HL]XQJVZlUPHSXPSH#$EOXIW2:DVVHU
• (OHNWUR07ULQNZDVVHUZlUPHSXPSH#$EOXIW
• (OHNWUR07ULQNZDVVHU0:3#$EOXIW2=XOXIW#RKQH#:h7
• (OHNWUR07ULQNZDVVHU0:3#$EOXIW2=XOXIW#PLW#:5*#93(
• (OHNWUR07ULQNZDVVHU0:3#$EOXIW2=XOXIW#PLW#:5*#;3(
• (OHNWUR07ULQNZDVVHUZlUPHSXPSH#.HOOHUOXIW
• 1DK0#XQG#)HUQZlUPH
• .UDIW0:lUPH0.RSSOXQJ
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3ULPlUHQHUJLHWUlJHU
*UXQGODVWZlUPHHU]HXJHU

• +HL]|O#(/
• (UGJDV
• )O�VVLJJDV
• 6WHLQNRKOH
• %UDXQNRKOH
• 1DK2#)HUQZlUPH#DXV#.:.>#IRVVLOHU#%UHQQVWRII
• 1DK2#)HUQZlUPH#DXV#.:.>#HUQHXHUEDUHU#%UHQQVWRII
• 1DK2)HUQZlUPH#DXV#+HL]ZHUNHQ>#IRVVLOHU#%UHQQVWRII
• 1DK2)HUQZlUPH#DXV#+HL]ZHUNHQ>#HUQHXHUEDUHU#%UHQQVWRII
• 6WURP

$UW#6SLW]HQODVWZlUPH0
HU]HXJHU

• NHLQ#ZHLWHUHU#(U]HXJHU#YRUKDQGHQ
• .HVVHO#.RQVWDQWWHPSHUDWXU
• .HVVHO#1LHGHUWHPSHUDWXU
• .HVVHO#%UHQQZHUW
• *DV06SHLFKHUZDVVHUHUZlUPHU
• (OHNWURKHL]VWDE
• (OHNWURGXUFKODXIHUKLW]HU

3ULPlUHQHUJLHWUlJHU
6SLW]HQODVWZlUPHHU]HXJHU

• +HL]|O#(/
• (UGJDV
• )O�VVLJJDV
• 6WHLQNRKOH
• %UDXQNRKOH
• 1DK2#)HUQZlUPH#DXV#.:.>#IRVVLOHU#%UHQQVWRII
• 1DK2#)HUQZlUPH#DXV#.:.>#HUQHXHUEDUHU#%UHQQVWRII
• 1DK2)HUQZlUPH#DXV#+HL]ZHUNHQ>#IRVVLOHU#%UHQQVWRII
• 1DK2)HUQZlUPH#DXV#+HL]ZHUNHQ>#HUQHXHUEDUHU#%UHQQVWRII
• 6WURP

/�IWXQJ

JHSODQWHU#/XIWZHFKVHO

• NHLQH#/�IWXQJVDQODJH
• /XIWZHFKVHO#Q 3/7#K04
• /XIWZHFKVHO#Q 3/8#K04
• /XIWZHFKVHO#Q 3/9#K04
• /XIWZHFKVHO#Q 3/:#K04
• /XIWZHFKVHO#Q 3/;#K04
• /XIWZHFKVHO#Q 3/<#K04
• /XIWZHFKVHO#Q 4/3#K04

$UW#GHU#$QODJH

• NHLQH#/�IWXQJVDQODJH
• GH]HQWUDOH#/�IWXQJVDQODJH
• ]HQWUDOH#$EOXIWDQODJH
• ]HQWUDOH#=X2$EOXIWDQODJH#PLW#9HUWHLOOHLWXQJHQ#LP#XQEHKHL]WHQ#'DFK
• ]HQWUDOH#=X2$EOXIWDQODJH#PLW#9HUWHLOOHLWXQJHQ#LP#EHKHL]WHQ#%HUHLFK
• ]HQWUDOH#=X2$EOXIWDQODJH#PLW#9HUWHLOOHLWXQJHQ#LP#XQEHKHL]WHQ#.HOOHU

:lUPH�EHUJDEH

• NHLQH#/�IWXQJVDQODJH
• $QODJH#PLW#7HPSHUDWXUHQ#XQWHU#53�&
• =XOXIWWHPSHUDWXU#�EHU#53�&>#/XIWDXVOlVVH#LP#$X�HQZDQGEHUHLFK>#(LQ]HOUDXPUHJHOXQJ
• =XOXIWWHPSHUDWXU#�EHU#53�&>#/XIWDXVOlVVH#LP#$X�HQZDQGEHUHLFK>#RKQH#(LQ]HOUDXPUHJHOXQJ/#]HQWUDOH

9RUUHJHOXQJ
• =XOXIWWHPSHUDWXU#�EHU#53�&>#/XIWDXVOlVVH#LP#$X�HQZDQGEHUHLFK>#RKQH#(LQ]HOUDXPUHJHOXQJ/#RKQH#]HQWU1

9RUUHJHOXQJ
• =XOXIWWHPSHUDWXU#�EHU#53�&>#/XIWDXVOlVVH#LP#,QQHQZDQGEHUHLFK>#(LQ]HOUDXPUHJHOXQJ
• =XOXIWWHPSHUDWXU#�EHU#53�&>#/XIWDXVOlVVH#LP#,QQHQZDQGEHUHLFK>#RKQH#(LQ]HOUDXPUHJHOXQJ/#]HQWUDOH

9RUUHJHOXQJ
• =XOXIWWHPSHUDWXU#�EHU#53�&>#/XIWDXVOlVVH#LP#,QQHQZDQGEHUHLFK>#RKQH#(LQ]HOUDXPUHJHOXQJ/#RKQH#]HQWUDOH

9RUUHJHOXQJ
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:lUPHU�FNJHZLQQXQJ
• NHLQH#:lUPHU�FNJHZLQQXQJ#YRUKDQGHQ
• :lUPH�EHUWUDJHU#=XOXIW2$EOXIW#PLW#:lUPHU�FNJHZLQQXQJVJUDG#93(
• :lUPH�EHUWUDJHU#=XOXIW2$EOXIW#PLW#:lUPHU�FNJHZLQQXQJVJUDG#;3(

:lUPHSXPSHQ
• NHLQH#:lUPHSXPSH#YRUKDQGHQ
• =XOXIW2$EOXIW#:lUPHSXPSH
• :lUPHSXPSH#]XU#7ULQNZDUPZDVVHUEHUHLWXQJ

+HL]UHJLVWHU
• NHLQ#+HL]UHJLVWHU#YRUKDQGHQ
• +HL]UHJLVWHU#PLW#68�&#$XVOHJXQJ
• +HL]UHJLVWHU#PLW#78�&#$XVOHJXQJ

(U]HXJHU#I�U#+HL]UHJLVWHU

• NHLQ#+HL]UHJLVWHU#YRUKDQGHQ
• HOHNWULVFKHU#+HL]VWDE
• )HUQ0#XQG#1DKZlUPH
• .RQVWDQWWHPSHUDWXUNHVVHO>#$XIVWHOOXQJ#LQ#GHU#WKHUPLVFKHQ#+�OOH
• .RQVWDQWWHPSHUDWXUNHVVHO>#$XIVWHOOXQJ#DX�HUKDOE#GHU#WKHUP1#+�OOH
• 1LHGHUWHPSHUDWXUNHVVHO>#$XIVWHOOXQJ#LQ#GHU#WKHUPLVFKHQ#+�OOH
• 1LHGHUWHPSHUDWXUNHVVHO>#$XIVWHOOXQJ#DX�HUKDOE#GHU#WKHUP1#+�OOH
• %UHQQZHUWNHVVHO>#$XIVWHOOXQJ#LQ#GHU#WKHUPLVFKHQ#+�OOH
• %UHQQZHUWNHVVHO>#$XIVWHOOXQJ#DX�HUKDOE#GHU#WKHUPLVFKHQ#+�OOH
• (OHNWURZlUPHSXPSHQ>#:DVVHU2:DVVHU
• (OHNWURZlUPHSXPSHQ>#(UGUHLFK2:DVVHU
• (OHNWURZlUPHSXPSHQ>#/XIW2:DVVHU
• .UDIW0:lUPH0.RSSOXQJ

3ULPlUHQHUJLHWUlJHU#I�U
+HL]UHJLVWHU

• +HL]|O#(/
• (UGJDV
• )O�VVLJJDV
• 6WHLQNRKOH
• %UDXQNRKOH
• 1DK2#)HUQZlUPH#DXV#.:.>#IRVVLOHU#%UHQQVWRII
• 1DK2#)HUQZlUPH#DXV#.:.>#HUQHXHUEDUHU#%UHQQVWRII
• 1DK2)HUQZlUPH#DXV#+HL]ZHUNHQ>#IRVVLOHU#%UHQQVWRII
• 1DK2)HUQZlUPH#DXV#+HL]ZHUNHQ>#HUQHXHUEDUHU##%UHQQVWRII
• 6WURP

+LOIVHQHUJLHQ
• NHLQH#/�IWXQJVDQODJH#YRUKDQGHQ
• :HFKVHOVWURPYHQWLODWRU#+$&,
• *OHLFKVWURPYHQWLODWRU#+'&,

+HL]XQJ

hEHUJDEH

• /XIWKHL]XQJ#YRUKDQGHQ
• :DVVHUKHL]XQJ>#IUHLH#+HL]IOlFKHQ>#$QRUGQXQJ#$X�HQZDQGEHUHLFK>#;S 5.
• :DVVHUKHL]XQJ>#IUHLH#+HL]IOlFKHQ>#$QRUGQXQJ#$X�HQZDQGEHUHLFK>#;S 4.
• :DVVHUKHL]XQJ>#IUHLH#+HL]IOlFKHQ>#$QRUGQXQJ#$X�HQZDQGEHUHLFK>#HOHNWURQLVFKH#5HJHOXQJ
• :DVVHUKHL]XQJ>#IUHLH#+HL]IOlFKHQ>#$QRUGQXQJ#$X�HQZDQGEHUHLFK>#HOHNWURQLVFKH#5HJHOXQJ#PLW

2SWLPLHUXQJ
• :DVVHUKHL]XQJ>#IUHLH#+HL]IOlFKHQ>#$QRUGQXQJ#,QQHQZDQGEHUHLFK>#;S 5.
• :DVVHUKHL]XQJ>#IUHLH#+HL]IOlFKHQ>#$QRUGQXQJ#,QQHQZDQGEHUHLFK>#;S 4.
• :DVVHUKHL]XQJ>#IUHLH#+HL]IOlFKHQ>#$QRUGQXQJ#,QQHQZDQGEHUHLFK>#HOHNWURQLVFKH#5HJHOXQJ
• :DVVHUKHL]XQJ>#IUHLH#+HL]IOlFKHQ>#$QRUGQXQJ#,QQHQZDQGEHUHLFK>#HOHNWURQLVFKH#5HJHOXQJ#PLW

2SWLPLHUXQJ
• :DVVHUKHL]XQJ>#LQWHJULHUWH#+HL]IOlFKHQ>#;S 5.
• :DVVHUKHL]XQJ>#LQWHJULHUWH#+HL]IOlFKHQ>#;S 3/8.
• (OHNWURKHL]XQJ>#$QRUGQXQJ#$X�HQZDQGEHUHLFK>#(LQ]HOUDXPUHJHOXQJ>#'LUHNWKHL]XQJ
• (OHNWURKHL]XQJ>#$QRUGQXQJ#$X�HQZDQGEHUHLFK>#(LQ]HOUDXPUHJHOXQJ>#6SHLFKHUKHL]XQJ
• (OHNWURKHL]XQJ>#$QRUGQXQJ#,QQHQZDQGEHUHLFK>#(LQ]HOUDXPUHJHOXQJ>#'LUHNWKHL]XQJ
• (OHNWURKHL]XQJ>#$QRUGQXQJ#,QQHQZDQGEHUHLFK>#(LQ]HOUDXPUHJHOXQJ>#6SHLFKHUKHL]XQJ
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6\VWHPWHPSHUDWXUHQ

• <32:3�&
• :3288�&
• 88278�&
• 6825;�&
• NHLQH#:DVVHUKHL]XQJ#YRUKDQGHQ

9HUWHLOXQJ

• GH]HQWUDOHV#6\VWHP
• 9HUWHLOXQJ#LP#XQEHKHL]WHQ>#6WHLJHVWUlQJH#DX�HQOLHJHQG
• 9HUWHLOXQJ#LP#XQEHKHL]WHQ>#6WHLJHVWUlQJH#LQQHQOLHJHQG
• 9HUWHLOXQJ#LP#EHKHL]WHQ>#6WHLJHVWUlQJH#DX�HQOLHJHQG
• 9HUWHLOXQJ#LP#EHKHL]WHQ>#6WHLJHVWUlQJH#LQQHQOLHJHQG

$UW#GHU#3XPSH
• NHLQH#8PZlO]SXPSH#YRUKDQGHQ
• JHUHJHOWH#3XPSH
• XQJHUHJHOWH#3XPSH

6SHLFKHUXQJ
• NHLQ#6SHLFKHU#YRUKDQGHQ
• 6SHLFKHU#YRUKDQGHQ>#$XIVWHOOXQJ#EHKHL]W
• 6SHLFKHU#YRUKDQGHQ>#$XIVWHOOXQJ#XQEHKHL]W

6RODUDQODJH • NHLQH#6RODUDQODJH#YRUKDQGHQ
• 6RODUDQODJH#YRUKDQGHQ

$UW#*UXQGODVWZlUPH0
HU]HXJHU

• NHLQH#:DVVHUKHL]XQJ#YRUKDQGHQ
• (OHNWURKHL]XQJ>#'LUHNWKHL]XQJ
• (OHNWURKHL]XQJ>#6SHLFKHUKHL]XQJ
• )HUQ0#XQG#1DKZlUPH
• .RQVWDQWWHPSHUDWXUNHVVHO>#$XIVWHOOXQJ#LQ#GHU#WKHUPLVFKHQ#+�OOH
• .RQVWDQWWHPSHUDWXUNHVVHO>#$XIVWHOOXQJ#DX�HUKDOE#GHU#WKHUP1#+�OOH
• 1LHGHUWHPSHUDWXUNHVVHO>#$XIVWHOOXQJ#LQ#GHU#WKHUPLVFKHQ#+�OOH
• 1LHGHUWHPSHUDWXUNHVVHO>#$XIVWHOOXQJ#DX�HUKDOE#GHU#WKHUP1#+�OOH
• %UHQQZHUWNHVVHO>#$XIVWHOOXQJ#LQ#GHU#WKHUPLVFKHQ#+�OOH
• %UHQQZHUWNHVVHO>#$XIVWHOOXQJ#DX�HUKDOE#GHU#WKHUPLVFKHQ#+�OOH
• (OHNWURZlUPHSXPSHQ>#:DVVHU2:DVVHU
• (OHNWURZlUPHSXPSHQ>#(UGUHLFK2:DVVHU
• (OHNWURZlUPHSXPSHQ>#/XIW2:DVVHU
• (OHNWURZlUPHSXPSHQ>#$EOXIW2:DVVHU#+RKQH#:5*,
• (OHNWURZlUPHSXPSHQ>#/XIW2/XIW#PLW#:5*#RKQH#(UGZlUPHWDXVFKHU
• (LQ]HOIHXHUVWlWWH
• .UDIW0:lUPH0.RSSOXQJ

3ULPlUHQHUJLHWUlJHU
*UXQGODVWZlUPHHU]HXJHU

• +HL]|O#(/
• (UGJDV
• )O�VVLJJDV
• 6WHLQNRKOH
• %UDXQNRKOH
• 1DK2#)HUQZlUPH#DXV#.:.>#IRVVLOHU#%UHQQVWRII
• 1DK2#)HUQZlUPH#DXV#.:.>#HUQHXHUEDUHU#%UHQQVWRII
• 1DK2)HUQZlUPH#DXV#+HL]ZHUNHQ>#IRVVLOHU#%UHQQVWRII
• 1DK2)HUQZlUPH#DXV#+HL]ZHUNHQ>#HUQHXHUEDUHU##%UHQQVWRII
• 6WURP

$UW#6SLW]HQODVWZlUPH0
HU]HXJHU

• NHLQ#ZHLWHUHU#(U]HXJHU#YRUKDQGHQ
• (OHNWURKHL]XQJ>#'LUHNWKHL]XQJ
• (OHNWURKHL]XQJ>#6SHLFKHUKHL]XQJ
• .RQVWDQWWHPSHUDWXUNHVVHO>#$XIVWHOOXQJ#LQ#GHU#WKHUPLVFKHQ#+�OOH
• .RQVWDQWWHPSHUDWXUNHVVHO>#$XIVWHOOXQJ#DX�HUKDOE#GHU#WKHUPLVFKHQ#+�OOH
• 1LHGHUWHPSHUDWXUNHVVHO>#$XIVWHOOXQJ#LQ#GHU#WKHUPLVFKHQ#+�OOH
• 1LHGHUWHPSHUDWXUNHVVHO>#$XIVWHOOXQJ#DX�HUKDOE#GHU#WKHUPLVFKHQ#+�OOH
• %UHQQZHUWNHVVHO>#$XIVWHOOXQJ#LQ#GHU#WKHUPLVFKHQ#+�OOH
• %UHQQZHUWNHVVHO>#$XIVWHOOXQJ#DX�HUKDOE#GHU#WKHUPLVFKHQ#+�OOH

7$%(//(#43#5$1'%(',1*81*(1#)h5#'$6#7$%(//(19(5)$+5(1#'(5#>',1#9#7:34043@
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6LQG# GLH# (QWVFKHLGXQJHQ# ]XU# $UW# GHU# $QODJHQWHFKQLN# LQ# GLHVHP# 8PIDQJ# JHWURIIHQ# +XQG# VLQG# GHU
+HL]HQHUJLHEHGDUI# VRZLH# GLH# 1XW]IOlFKH# $1# EHNDQQW,/# NDQQ# GHU# 3ULPlUHQHUJLHEHGDUI# GHV# *HElXGHV
EHVWLPPW#ZHUGHQ1

818 %HUHFKQXQJVEHLVSLHO#XQG#8PVHW]XQJ#LQ#6RIWZDUH

'LH# LP# IROJHQGHQ#PLW#+LOIH#GHV#%HLVSLHOJHElXGHV#EHVFKULHEHQH#6RIWZDUH8#ELHWHW#GLH#0|JOLFKNHLW/#GHQ
+HL]ZlUPHEHGDUI#QDFK#GHP#YHUHLQIDFKWHQ#9HUIDKUHQ#GHU#>(Q(9@#XQG#GLH#3ULPlUHQHUJLHDXIZDQGV]DKO#H3
QDFK# GHP# 7DEHOOHQYHUIDKUHQ# GHU# ',1# 9# 7:34043# I�U# :RKQJHElXGH# ]X# EHUHFKQHQ1# 'DPLW# LVW# HLQH
hEHUSU�IXQJ#GHU#+DXSW0#XQG#1HEHQEHGLQJXQJ#GHU#(QHUJLHHLQVSDUYHURUGQXQJ#++7*#XQG#43%,#P|JOLFK1

81814 (LQJDEH#*HElXGH
'LH#*HElXGHEHVFKUHLEXQJ# XPIDVVW# ]XQlFKVW# GLH# (LQJDEH# HQWZHGHU# GHV# *HElXGHYROXPHQV# 9H/# GHV
/XIWYROXPHQV#9#RGHU#GHU#EHKHL]WHQ#1XW]IOlFKH#$11#)�U#HLQH#%HUHFKQXQJ#GHV#3ULPlUHQHUJLHEHGDUIHV#EHL
EHNDQQWHP#+HL]ZlUPHEHGDUI# XQG#.RPSDNWKHLWVJUDG# +]XP#%HLVSLHO# QDFK# GHP#0RQDWVELODQ]YHUIDKUHQ
GHU#>',1#9#743;09@,#NDQQ#GLH#(LQJDEH#GHU#%DXWHLOH#XPJDQJHQ#ZHUGHQ1

#%,/'#5#(,1*$%(#'(5#*(%b8'('$7(1#0#4

$QGHUHQIDOOV#IROJW#GLH#(LQJDEH#GHU#%DXWHLOIOlFKHQ#PLW#GD]XJHK|ULJHQ#80:HUWHQ/#VRZLH#(QWVFKHLGXQJ/#RE
LQ# GHQ#80:HUWHQ# EHUHLWV# =XVFKOlJH# I�U#:lUPHEU�FNHQ# HQWKDOWHQ# VLQG# RGHU# QRFK# QLFKW1#'LH# JHSU�IWH
*HElXGHGLFKWKHLW#NDQQ#EHU�FNVLFKWLJW#ZHUGHQ1

#####################################################
8#]XU#6RIWZDUH=#6LHKH#$QKDQJ
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%,/'#6#(,1*$%(#'(5#*(%b8'('$7(1#0#5

6LQG#DXV#HLQHP#DQGHUHQ#1DFKZHLV#EHUHLWV#+�OOIOlFKH#XQG#GHU#PLWWOHUH#80:HUW#EHNDQQW/#VR#N|QQHQ#GLHVH
JHVRQGHUW#HLQJHJHEHQ#ZHUGHQ1

%,/'#7#(,1*$%(#'(5#*(%b8'('$7(1#±#6

'DV#3URJUDPP# HUPLWWHOW# XQWHU#%HU�FNVLFKWLJXQJ# GHU# JHZlKOWHQ#)HQVWHUHLJHQVFKDIWHQ# +/DJH/# J0:HUW,/
GHU#JHSU�IWHQ#*HElXGHGLFKWKHLW# +PLW# 2#RKQH#'LFKWKHLWVWHVW,#XQG#GHU#:lUPHEU�FNHQIUHLKHLW# +PLW# 2#RKQH
:lUPHEU�FNHQQDFKZHLV,#GHQ#+HL]ZlUPHEHGDUI#QDFK#>(Q(9@1
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)�U#HLQH#N�QIWLJH#6RIWZDUHHQWZLFNOXQJ#VROOWH#GLH#YRUKDQGHQH#6WUXNWXU#HUZHLWHUW#XQG#HUJlQ]W#ZHUGHQ#XP=

• HLQH#NRPSOHWWH#80:HUW0%HUHFKQXQJ#DOOHU#%DXWHLOH
• HLQH#NRPSOHWWH#:lUPHEU�FNHQEHUHFKQXQJ#DOOHU#%DXWHLOH1

81815 (LQJDEH#$QODJH
'LH#$QODJHQWHFKQLN#ZLUG#PLW#HLQHU#(LQJDEHPDVNH# LQ#$XVZDKOPHQ�V#EHVFKULHEHQ1#(V# LVW# LQ#GLHVHP#)DOO
NHLQH# (LQJDEH# YRQ# =DKOHQZHUWHQ# QRWZHQGLJ1# 'LH# EHQ|WLJWHQ# .HQQGDWHQ# +:lUPHHQHUJLHYHUOXVWH# XQG
+LOIVHQHUJLHEHGDUI,/# GLH# VLFK# DXV# HLQHU# EHVWLPPWHQ# $QODJHQNRQILJXUDWLRQ# HUJHEHQ/# VLQG# LQ# HLQHU
'DWHQEDQN#KLQWHUOHJW1#'LH#*UXQGODJH#LVW#KLHU#GDV#7DEHOOHQYHUIDKUHQ#GHU#>',1#9#7:34043@1

,Q#GHQ#HLQ]HOQHQ#0HQ�V#N|QQHQ#GLH#LP#.DSLWHO#81715#DQJHJHEHQHQ#2SWLRQHQ#JHZlKOW#ZHUGHQ1

%,/'#8#(,1*$%(#'(5#$/$*(1'$7(1#±#:$50:$66(5%(5(,781*
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5;

%,/'#9#(,1*$%(#'(5#$/$*(1'$7(1#±#/h)781*

%,/'#:#(,1*$%(#'(5#$/$*(1'$7(1#±#+(,=81*

'DV# 3URJUDPP# I�KUW# HLQH# 9LHO]DKO# YRQ# 3ODXVLELOLWlWVNRQWUROOHQ# GXUFK/# VR# GDVV# QXU# EHVWLPPWH
$QODJHQNRPELQDWLRQHQ# ]XOlVVLJ# VLQG1# )�U# HLQ# +HL]V\VWHP# PLW# GHQ# $XVOHJXQJVWHPSHUDWXUHQ# YRQ
<32:3�&#NDQQ#]XP#%HLVSLHO#NHLQ#+HL]XQJVSXIIHUVSHLFKHU#JHZlKOW#ZHUGHQ/#GD#GLHVHU#DXFK#LQ#GHU#3UD[LV
QXU#I�U#1LHGHUWHPSHUDWXUKHL]XQJHQ#+88278�&#E]Z1#6825;�&,#�EOLFK#LVW1
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5<

)�U#GLH#N�QIWLJH#6RIWZDUHJHVWDOWXQJ#NDQQ#GLHVH#6WUXNWXU#XP#GLH#2SWLRQ#GHU#JHQDXHQ#%HUHFKQXQJ#QDFK
GHP# DXVI�KUOLFKHQ# 9HUIDKUHQ# GHU# >',1# 9# 7:34043@# PLW# UHDOHQ# /HLWXQJVOlQJHQ/# UHDOHQ
$QODJHQNRPSRQHQWHQ/#DQGHUHQ#$XVOHJXQJVWHPSHUDWXUHQ#HWF1#HUJlQ]W#ZHUGHQ1#'D]X#PXVV#I�U#MHGHV#GHU
YRUKDQGHQHQ# (LQJDEHIHOGHU# HLQ# %3URJUDPPE\SDVV%# HLQJHI�KUW# ZHUGHQ/# GHU# HV# HUODXEW# GLHVHV# )HOG
DQGHUZHLWLJ#]X#HGLWLHUHQ1

81816 $XVZHUWXQJ
'LH# %HUHFKQXQJ# GHU# 3ULPlUHQHUJLHDXIZDQGV]DKO# HUIROJW# QDFK# YROOVWlQGLJHU# %HVFKUHLEXQJ# GHV
7ULQNZDUPZDVVHU0/#+HL]XQJV0#XQG#/�IWXQJVV\VWHPV1#,VW#GLH#6\VWHPEHVFKUHLEXQJ#QLFKW#YROOVWlQGLJ/#ZLUG
GHU#%HQXW]HU#GDUDXI#KLQJHZLHVHQ1

'LH# (UJHEQLVVH# ±# GDV# KHL�W# XQWHU# DQGHUHP# (LQ]HONHQQZHUWH# I�U# :lUPHHQHUJLHQXW]HQ/
:lUPHYHUOXVWPHQJHQ# XQG# +LOIVHQHUJLHQ# ±# ZHUGHQ# I�U# GLH# YLHU# %HUHLFKH# %+HL]ZlUPHEHGDUI%/
%:DUPZDVVHUEHUHLWXQJ%/#%/�IWXQJ%#XQG#%+HL]XQJ%#WDEHOODULVFK#]XVDPPHQJHVWHOOW1

%,/'#;#$86:(5781*#±#$//*(0(,1(6

%,/'#<#$86:(5781*#0#:$50:$66(5%(5(,781*
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%,/'#43#$86:(5781*#±#/h)781*

%,/'#44#$86:(5781*#±#+(,=81*

'LH# 'HWDLOHUJHEQLVVH# GHU# :DUPZDVVHUEHUHLWXQJ/# /�IWXQJ# XQG# +HL]XQJ# ZHUGHQ# XP# GLH# IROJHQGHQ
*HVDPW�EHUVLFKWHQ#HUZHLWHUW1

%,/'#45#$86:(5781*#0#*(6$07h%(56,&+7
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%,/'#46#$86:(5781*#±#>(1(9@#$1)25'(581*

'LH# OHW]WHQ# 7DEHOOH# EHVWlWLJW/# RE# GLHVHV# *HElXGH# # PLW# VHLQHU# $QODJHQWHKFQLN# QDFK# GHQ# >(Q(9@
]XJHODVVHQ#LVW#RGHU#QLFKW1

)�U#GLH#N�QIWLJH#6RIWZDUHHQWZLFNOXQJ#N|QQHQ#hEHUVLFKWHQ#GLHVHU#$UW# I�U#GHQ#UHFKWOLFKHQ#1DFKZHLV#GHV
3ULPlUHQHUJLHEHGDUIHV# ]HUWLIL]LHUW#ZHUGHQ1#6R# NDQQ# GHU#3ODQHU# +$UFKLWHNW# RGHU#9HUVRUJXQJVLQJHQLHXU,
GXUFK# HLQIDFKHV# $XVGUXFNHQ# GHU# 5DQGEHGLQJXQJHQ# XQG# (UJHEQLVVH# GHQ# HUIRUGHUOLFKHQ# VFKULIWOLFKHQ
1DFKZHLV#HUEULQJHQ1#$XFK#GLH#(UVWHOOXQJ#GHV#(QHUJLHEHGDUIVDXVZHLVHV#NDQQ#PLW#+LOIH#VROFKHU#7DEHOOHQ
HUIROJHQ1

81817 3DUDPHWHUVWXGLH
6LQG# VLFK# GLH# DQ# GHU# 3ODQXQJ# EHWHLOLJWHQ# ,QJHQLHXUH# XQG# $UFKLWHNWHQ# ±# EHVRQGHUV# LQ# IU�KHQ
3ODQXQJVSKDVHQ# ±# QLFKW# �EHU# GLH#$XVZLUNXQJHQ# HLQ]HOQHU#0D�QDKPHQ# +'LFKWKHLWVSU�IXQJ/# /DJH# GHU
9HUWHLOXQJ111,# DXI# GHQ# (QHUJLHEHGDUI# GHV# *HElXGHV# LP# NODUHQ/# N|QQHQ# GLHVH# LP# 3URJUDPP
QDFKYROO]RJHQ#ZHUGHQ1

'LH#9DULDWLRQ#GHU#'LFKWKHLW#GHV#*HElXGHV# +/�IWXQJVZlUPHEHGDUI,#KDW#EHL#VRQVW#JOHLFKHQ#3DUDPHWHUQ
$XVZLUNXQJHQ# DXI# GHQ#+HL]ZlUPHEHGDUI# TK# XQG# GHQ#3ULPlUHQHUJLHEHGDUI# TS1#%HL# QLFKW# YRUKDQGHQHU
'LFKWKHLWVSU�IXQJ#NDQQ#GLHVHV#*HElXGH#GLH#$QIRUGHUXQJHQ#GHU##>(Q(9@#QLFKW#HUI�OOHQ1

%,/'#47#3$5$0(7(5678',(#±#*(%b8'(#0,7#',&+7+(,767(67
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%,/'#48#3$5$0(7(5678',(#±#*(%b8'(#2+1(#',&+7+(,767(67

$XFK# LP# %HUHLFK# GHU# $QODJHQWHFKQLN# N|QQHQ# 9HUlQGHUXQJHQ# VRIRUW# QDFKYROO]RJHQ# ZHUGHQ1# 6R
YHUPLQGHUW# ]XP# %HLVSLHO# GLH# :DKO# HLQHU# 6RODUDQODJH# GHQ# 3ULPlUHQHUJLHEHGDUI# YRQ# 444# DXI# <;
N:K2+PðD,1

%,/'#49#3$5$0(7(5678',(#±#*(%b8'(#2+1(#62/$5$1/$*(

%,/'#4:#3$5$0(7(5678',(#±#*(%b8'(#0,7#62/$5$1/$*(

'LHVH# 3DUDPHWHUYDULDWLRQ# NDQQ# I�U# GLH# SURIHVVLRQHOOH# 6RIWZDUHHUVWHOOXQJ# ]XP# %HLVSLHO# GXUFK
.RVWHQIXQNWLRQHQ#HUZHLWHUW#ZHUGHQ1
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99  ++((,,==//$$6677%%((55((&&++118811**##))hh55##**((%%bb88''((##8811''##55bb8800((

914 5HOHYDQWH#3ODQXQJVSKDVHQ

'LH#+HL]ODVWEHUHFKQXQJ#HUIROJW# LP#6LQQH#GHU# LQWHJULHUWHQ#3ODQXQJ#EHUHLWV#DP#(QGH#GHU#(QWZXUIVSKDVH1
'DQQ#VWHKHQ#GLH#:lUPHGXUFKJDQJVZHUWH#GHU#+�OOIOlFKHQ# MHGHV#5DXPHV#XQG#GLH#+|KH#GHV#JHSODQWHQ
/�IWXQJVYROXPHQVWURPHV# IHVW1# 'LH# +HL]ODVW# HLQHV# MHGHQ# 5DXPHV# NDQQ# EHUHFKQHW# ZHUGHQ# XQG# DOV
*UXQGODJH# I�U# GLH# )HVWOHJXQJ# GHU# *U|�H# GHU# +HL]IOlFKHQ# GLHQHQ1# 'LH# *HElXGHKHL]ODVW# XQG# GLH
$QVFKOXVVOHLVWXQJ# GHV# :lUPHHU]HXJHUV# ZHUGHQ# EHVWLPPW1# %HL# ]XN�QIWLJHU# 9HUZHQGXQJ# HLQHU
PRGXODUHQ# 6RIWZDUH# N|QQWHQ# VSlWHUH# bQGHUXQJHQ# LQ# GHU# *HElXGHK�OOH# LQ# GHU# +HL]N|USHU0# XQG
:lUPHHU]HXJHUZDKO#QDFKWUlJOLFK#EHU�FNVLFKWLJW#ZHUGHQ1

:LUG#GLH#DQODJHQWHFKQLVFKH#3ODQXQJ#I�U#HLQ#NOHLQHUHV#*HElXGH#RKQH#$EVWLPPXQJ#PLW#GHP#$UFKLWHNWHQ
GXUFKJHI�KUW/# GDQQ# VLQG# YLHOIDFK# 1lKHUXQJVO|VXQJHQ# I�U# GLH# %HVWLPPXQJ# GHV# +HL]ZlUPHEHGDUIHV
QRWZHQGLJ1# 'LHVH# VLQG# ±# DXFK# DOV# VHKU# HLQIDFK# JHKDOWHQH# %HUHFKQXQJVDOJRULWKPHQ# ±# GHU# KHXWH# RIW
�EOLFKHQ# 3ODQXQJ# RKQH# %HUHFKQXQJ# HLQGHXWLJ# YRU]X]LHKHQ1# 'LH# (QWZLFNOXQJ# VROFKHU# �EHUVFKOlJLJHQ
%HUHFKQXQJVKLOIHQ# VROOWH# DXI# MHGHQ# )DOO# GDKLQJHKHQ/# GDVV# �EHUVLFKWOLFKH# XQG# HLQIDFK# ]X# EHGLHQHQGH
3URJUDPPH#HQWVWHKHQ/#GLH#RKQH#=XKLOIHQDKPH#YRQ#ZHLWHUHU#/LWHUDWXU#]X#HLQHP#SUDNWLNDEOHQ#(UJHEQLV
I�KUHQ1

,Q# GLHVHP# .DSLWHO# VROOHQ# 9HUIDKUHQ# GHU# YHUHLQIDFKWHQ# +HL]ODVWEHUHFKQXQJ# YRUJHVWHOOW# ZHUGHQ1# 'DEHL
NRPPW# DQ# JHHLJQHWHU# 6WHOOH# GLH# LQ# .DSLWHO# 715# EHVFKULHEHQH# %HLVSLHOZRKQXQJ# ]XP# (LQVDW]1# 'LH
YHUHLQIDFKWHQ#+HL]ODVWEHUHFKQXQJHQ# +I�U#5lXPH# XQG#*HElXGH,# VLQG# DOV#$OWHUQDWLYH# ]XU#%HUHFKQXQJ
QDFK#',1#7:34041116#DQ]XVHKHQ/#HUVHW]HQ#GLHVH#MHGRFK#UHFKWOLFK#QLFKW1

915 9HUHLQIDFKWHV#9HUIDKUHQ#QDFK#%XGGH26SURWHQ

=DKOUHLFKH# 8QWHUVXFKXQJHQ# GHV# ,QVWLWXWHV# I�U# +HL]XQJV0# XQG# .OLPDWHFKQLN# GHU# )DFKKRFKVFKXOH
%UDXQVFKZHLJ#:ROIHQE�WWHO#KDEHQ#JH]HLJW#GDV#GLH#YRUJHVFKULHEHQH#+HL]ODVWEHUHFKQXQJ#QDFK#',1#7:34
LP# (LQ0# ELV# =ZHLIDPLOLHQKDXV# LQ# GHU# 5HJHO# YRP# )DFKKDQGZHUNHU# QLFKW# GXUFKJHI�KUW# ZLUG1# (LQH
+HL]ODVWEHUHFKQXQJ# LVW# DEHU# XQEHGLQJW# QRWZHQGLJ/# GD# GLH# JHVDPWH# $XVOHJXQJ# GHU# +HL]XQJVDQODJH
++HL]IOlFKHQ/#3XPSHQ/#5RKUQHW],#DXI#GLHVHU#%HUHFKQXQJ#EDVLHUW1

'DV#IROJHQGH#9HUIDKUHQ9#ELHWHW#GHP#+DQGZHUNHU#YHUHLQIDFKWH#0|JOLFKNHLWHQ#]XU#(UPLWWOXQJ#GHU#+HL]ODVW
XQG#OlVVW#VLFK#PLW#HLQIDFKHQ#0LWWHOQ#DOV#&RPSXWHUSURJUDPP#XPVHW]HQ1

1DFK# $XIIDVVXQJ# GHU# $XWRUHQ# VLQG# I�U# *HElXGH/# GLH# QDFK# GHQ# %HVWLPPXQJHQ# GHU
(QHUJLHHLQVSDUYHURUGQXQJ# 5335# RGHU# DOOJHPHLQ# PLW# HLQHP# K|KHUHQ# :lUPHVFKXW]/# ZLH# ]1%1# DP
.URQVEHUJ/# YHUZLUNOLFKW#ZHUGHQ/# GLH#$XIJDEHQ# I�U# GLH#$XVOHJXQJ# XQG#'LPHQVLRQLHUXQJ# GHU# HLQ]HOQHQ
#####################################################
9#=XU#6RIWZDUH=#VLHKH#$QKDQJ
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$QODJHQWHLOH#QHX#JHVWHOOW1#'LH#9HUGLQJXQJVRUGQXQJ#I�U#%DXOHLVWXQJHQ#+92%,/#',1#4;6;3=#Ä+HL]DQODJHQ
XQG# ]HQWUDOH#:DUPZDVVHUHUZlUPXQJVDQODJHQ³# IRUGHUW# ]X#5HFKW# GLH#%HUHFKQXQJ# GHV#:lUPHEHGDUIV
YRQ#*HElXGHQ#DOV#*UXQGODJH#I�U#GLH#%HPHVVXQJ#GHU#HLQ]HOQHQ#$QODJHQNRPSRQHQWHQ1

(V# PXVV# MHGRFK# GLH# )UDJH# JHVWHOOW# ZHUGHQ/# RE# QLFKW# PLW# HLQHP# HLQIDFKHQ# 9HUIDKUHQ# EHL# JOHLFKHQ
*HQDXLJNHLWVDQIRUGHUXQJHQ# GLH# HUIRUGHUOLFKH# +HL]ODVW# DXI# N�U]HUHP# XQG# SK\VLNDOLVFK# HLQGHXWLJHUHQ
:HJHQ#EHVWLPPW#ZHUGHQ#NDQQ1

'LH# QDFKIROJHQGHQ# hEHUOHJXQJHQ# JHEHQ# GLHVHV# 9HUIDKUHQ# ZLHGHU# PLW# GHP# LQ# NXU]HQ# 6FKULWWHQ# GLH
7UDQVPLVVLRQV0#XQG#/�IWXQJVZlUPHYHUOXVWH#HLQHV#5DXPHV#XQG# LQ# VXPPD# HLQHV#*HElXGHV#EHVWLPPW
ZHUGHQ#N|QQHQ1#9RUDE#VHL#GHXWOLFK#EHWRQW/#GDVV#GLH#$EOHLWXQJHQ#DXI#GHQ#JOHLFKHQ#ZlUPHWHFKQLVFKHQ
*UXQGODJHQ#EDVLHUHQ#ZLH#GLH#>',1#7:34@1

:LH# LQ#GHU#',1#7:34# LVW#GLH#1RUPLQQHQWHPSHUDWXU#DOV#VRJ1#(PSILQGXQJVWHPSHUDWXU#*UXQGODJH# I�U#GLH
%HUHFKQXQJ#GHV#7UDQVPLVVLRQVZlUPHYHUOXVWVWURPHV1#6LH#ZLUG#YHUHLQIDFKW#DOV#DULWKPHWLVFKHU#0LWWHOZHUW
GHU# #/XIWWHPSHUDWXU# ϑ/#XQG#GHU# LQQHUHQ#2EHUIOlFKHQWHPSHUDWXU# ϑ:#HLQHV#%DXWHLOV# +]1%1#$X�HQZDQG/
)HQVWHU/#7�U,#IHVWJHOHJW=

( )
5

:/
L

ϑ+ϑ=ϑ 1

'HU#:lUPHVWURP#EH]RJHQ#DXI#HLQH#%DXWHLOIOlFKH#HUJLEW#VLFK#ZLH#EHNDQQW#DXV#GHU#*OHLFKXQJ=

( ) ( )$/
.

D/
5
4NT ϑ−ϑ⋅=ϑ−ϑ⋅= 1

+LHULQ#LVW#GHU#:lUPHGXUFKJDQJVZLGHUVWDQG#5.#GLH#6XPPH#GHU#(LQ]HOZLGHUVWlQGH=

∑ ++= λ DL. 5555 1

PLW 5L= LQQHUHU#:lUPH�EHUJDQJVZLGHUVWDQG#+QDFK#',1#7:34=#3/46#Pð.2:,
5λ= :lUPHOHLWZLGHUVWDQG#HLQHU#%DXWHLOVFKLFKW
5D= lX�HUHU#:lUPH�EHUJDQJVZLGHUVWDQG#+QDFK#',1#7:34#]1%1#3/37#Pð.2:,

'HU# DXI# GLH# %DXWHLOIOlFKH# EH]RJHQH# :lUPHVWURP# HUJLEW# VLFK# QDFK# GHQ# HLQIDFKHQ# *HVHW]HQ# GHU
5HLKHQVFKDOWXQJ#YRQ#(LQ]HO0:lUPHWUDQVSRUWZLGHUVWlQGHQ#LQ#JOHLFKHU#:HLVH#]X=

L.

D:

55
T

−
ϑ−ϑ

= 1
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'XUFK#GLH#IROJHQGH#8PIRUPXQJ#OlVVW#VLFK#GHU#DXI#GLH#%DXWHLOIOlFKH#EH]RJHQH#:lUPHVWURP#EHL#9RUJDEH
HLQHU#JHZ�QVFKWHQ#³1RUP³0,QQHQWHPSHUDWXU#ϑL/#]1#%1#53#�&#/#LQ#HLQIDFKHU#:HLVH#EHVWLPPHQ=

.D/ 5T ⋅+ϑ=ϑ

XQG
,55+T L.D: −⋅+ϑ=ϑ 1

'XUFK#HQWVSUHFKHQGH#8PIRUPXQJHQ#HUJLEW#VLFK=

5
,555+T L.

DL

−⋅+ϑ=ϑ #E]Z1

L.

DL

555
,+5T

−
ϑ−ϑ=

%HL#EHNDQQWHP#$XIEDX#GHV#%DXWHLOV# +5.,#XQG#YRUJHJHEHQHU#³1RUP³0,QQHQWHPSHUDWXU#ϑL#VRZLH#³1RUP³0
$X�HQWHPSHUDWXU#ϑD#NDQQ#GHU#7UDQVPLVVLRQVZlUPHYHUOXVW#GDPLW#LQ#HLQIDFKHU#:HLVH#HUPLWWHOW#ZHUGHQ=

$T47 ⋅=

PLW#= $ %DXWHLOIOlFKH

'LH# $EOHLWXQJ# EHU�FNVLFKWLJW/# GDVV# EHL# %DXWHLOHQ# PLW# KRKHQ# N0:HUWHQ/# G1# K1# PLW# JHULQJHQ# LQQHUHQ
2EHUIOlFKHQWHPSHUDWXUHQ/# GLH# /XIWWHPSHUDWXU# DQ]XKHEHQ# LVW1# 'LH# LQ# GHU# ',1# 7:3404# HUIRUGHUOLFKH
$X�HQZDQGNRUUHNWXU#LVW#GDPLW#�EHUIO�VVLJ1

'HU# ³1RUP³0:lUPHEHGDUI# HLQHV# 5DXPHV# HUJLEW# VLFK# LQ# EHNDQQWHU# :HLVH# DXV# GHU# 6XPPH# GHU
(LQ]HOYHUOXVWH#DOOHU#%DXWHLOH1#:HLWHUH#9HUHLQIDFKXQJHQ#GHV#5HFKHQYHUIDKUHQV#GHU#',1#7:34#VROOHQ#KLHU
QLFKW#QlKHU#HU|UWHUW#ZHUGHQ1

'LH#%HUHFKQXQJ#GHU#7UDQVPLVVLRQVZlUPHYHUOXVWH#DQ#GDV#(UGUHLFK#JUHQ]HQGHU#%DXWHLOH#PXVV#GUDVWLVFK
YHUHLQIDFKW#ZHUGHQ1#6R#NDQQ#GHU#:lUPHGXUFKJDQJVZLGHUVWDQG#5.#QXU#ELV#]XU#$X�HQZDQG#HLQJHVHW]W
ZHUGHQ=

5./(# #5L#.#Σ5λ

XQG#DQVWHOOH#GHU#$X�HQWHPSHUDWXU#HLQH#PLQLPDOH#(UGUHLFKWHPSHUDWXU#YRQ#FD1#3#�&#DQJHVHW]W#ZHUGHQ1
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'HU# ³6LFKHUKHLWV]XVFKODJ³#YRQ#48#(#QDFK#',1#7:34/#7HLO#6# +;1;<,#NDQQ#ZHJHQ#GHU# ³NRUUHNWHQ#3K\VLN³
EHLP#(LQIOXVV#GHU#:lUPHGXUFKJDQJVZLGHUVWlQGH#DXI#GLH#³1RUP³0,QQHQWHPSHUDWXU#HEHQIDOOV#HQWIDOOHQ1

'HU# /�IWXQJVZlUPHEHGDUI# HUJLEW# VLFK# EHL# GHQ# KHXWH# HLQJHVHW]WHQ# GLFKWHQ# )HQVWHUQ# XQG# 7�UHQ# IDVW
DXVVFKOLH�OLFK#DXV#HLQHP#0LQGHVWOXIWZHFKVHO#RGHU#EHL#*HElXGHQ#PLW#PHFKDQLVFKHU#/�IWXQJ#DXV#GHP
/XIWZHFKVHO#/�IWXQJVDQODJH#EHVWLPPW=

,+F9Q4 D////S5/ ϑ−ϑ⋅ρ⋅⋅⋅=

PLW# Q /XIWZHFKVHO]DKO#±#W\SLVFK#3/8#K04

95 5DXPYROXPHQ
ρ/⋅FS/ 'LFKWH#XQG#VSH]LILVFKH#:lUPHNDSD]LWlW#YRQ#/XIW#0#3/67#:K2+Pñ.,

'D#EHL#GHQ#KHXWH#VHKU#GLFKWHQ#*HElXGHQ#GHU#*HVDPWOXIWZHFKVHO#YRU#DOOHP#GXUFK#GHQ#1XW]HU#XQG#GLH
$QODJHQWHFKQLN#XQG#ZHQLJHU#GXUFK#GLH#)XJHQO�IWXQJ#EHVWLPPW#ZLUG/#NDQQ#GHU# LQ#GHU#%HUHFKQXQJ#GHV
/�IWXQJVZlUPHEHGDUIV# QDFK# >',1# 7:3404@# YHUZHQGHWH# JOHLFK]HLWLJ# ZLUNVDPH# /�IWXQJVZlUPHDQWHLO
+ξ 3/8,#ZHLWJHKHQG#HQWIDOOHQ:1

916 9HUHLQIDFKWHV#9HUIDKUHQ#QDFK#>SU(1#45;64@

$OV#%DVLV#GHU#%HUHFKQXQJ#VLQG#GLH#$X�HQPD�H#GHU#%DXWHLOH#DQ]XVHW]HQ1#'LH#%DVLV#GHU#%HPD�XQJ# LVW
GHU#$EVWDQG#]ZLVFKHQ#GHQ#*HVFKRVVREHUIOlFKHQ#+GHU#.HOOHUERGHQ#ZLUG#YHUQDFKOlVVLJW,1#,QQHUH#:lQGH
ZHUGHQ#ELV#]XU#KDOEHQ#:DQGVWlUNH#EHU�FNVLFKWLJW1

91614 7UDQVPLVVLRQVZlUPHYHUOXVWH
'LH#DOOJHPHLQH#)RUPHO#ODXWHW=

∆Θ⋅Φ+Φ=Φ I,+ L/9L/7L

PLW#= ∆ΘI # 7HPSHUDWXUNRUUHNWXUIDNWRU#I�U#K|KHUH#1RUP0,QQHQWHPSHUDWXUHQ

L/7Φ # 7UDQVPLVVLRQVZlUPHYHUOXVWH#GHV#EHKHL]WHQ#5DXPHV#L

L/9Φ # /�IWXQJVZlUPHYHUOXVWH#GHV#EHKHL]WHQ#5DXPHV#L

#####################################################
:# 'HU# *HVDPWOXIWZHFKVHO# ZLUG# LQ# EHVWHKHQGHQ# *HElXGHQ# +YRU# :6FK9# 4<<8,# �EHUZLHJHQG# GXUFK# GHQ# )XJHQOXIWZHFKVHO
EHVWLPPW1#'D#GLHVHU#VWDUN#YRQ#GHU#:LQGULFKWXQJ#DEKlQJW/#YHUZHQGHW#GLH#>',1#7:3404@#GHQ#0LQGHUXQJVIDNWRU#3/81#'DPLW#ZLUG
EHU�FNVLFKWLJW/#GDVV#EHL#�EOLFKHQ#:LQGYHUKlOWQLVVHQ#HWZD#PD[LPDO##83(#GHU#*HElXGHK�OOIOlFKH#LQ#:LQGULFKWXQJ#OLHJW1
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'LH#7UDQVPLVVLRQVZlUPHYHUOXVWH#N|QQHQ#ZLH#IROJW#HUPLWWHOW#ZHUGHQ=

,+8$I HLLQW/..L/7 Θ−Θ⋅⋅⋅=Φ ∑

PLW#= I 7HPSHUDWXUUHGXNWLRQVIDNWRU#+QDFK#>SU(1#45;64@/#6HLWH#7;#7DE#'44,
$.##### )OlFKH#GHV#(OHPHQWHV#N
8.### :lUPHGXUFKJDQJVNRHIIL]LHQW#GHV#(OHPHQWHV#N

LLQW/Θ # 1RUPLQQHQWHPSHUDWXU#GHV#EHKHL]WHQ#5DXPHV#L

HΘ #### 1RUPDX�HQWHPSHUDWXU

(V#ZHUGHQ#IROJHQGH#7HPSHUDWXUIDNWRUHQ#I#YHUZHQGHW=

$X�HQZDQG/#$X�HQIHQVWHU # I# 4/3
,QQHQW�U/#,QQHQZDQG#]XP#)OXU I# #3/9
,QQHQZDQG#]XU#1DFKEDUZRKQXQJ I# #3/8
,QQHQZDQG#]XP#7UHSSHQKDXV I# #3/8

'LH#$QZHQGXQJ#GHU#RELJHQ#)RUPHO#VROO#EHLVSLHOKDIW#I�U#GDV#6FKODI]LPPHU#GHU#%HLVSLHOZRKQXQJ#HUIROJHQ=
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PLW#= $$:# #  #+8/468P.6/6648P,-6P#0#$)HQVWHU 58/6<<8P509/:8#P5# #4;/98P5

N$: #  #3/64#:2P5.
$$)  #9/:8#P5

N7�U7UHSSHQKDXV#  #4/5#:2P5.
$,:)OXU #  #3/7;P-6P# #4/59P5

N,:)OXU ##  #3/<;#:2P5.
$)X�ERGHQ# #$'HFNH## #8/468P-6/6648P# #4:/45#P5

N)X�ERGHQ# #N'HFNH#### #3/64#:2P5.
$,7 #  #4P-5P# #5P5

N,7 ##  #7#:2P5.

)�U#GLH#DQGHUHQ#5lXPH#HUIROJW#GLH#5HFKQXQJ#DQDORJ1
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'LH#7HPSHUDWXUGLIIHUHQ]/#GLH#VLFK#]XP#%HLVSLHO#]XP#)OXU#HUJLEW/#EHWUlJW# +530+047,,.⋅3/9 53/7.1#6RPLW
ZLUG#HLQH#7HPSHUDWXU# YRQ# 03/7�&# LP#)OXU# ]XJUXQGH#JHOHJW1#'DV#9HUIDKUHQ#QDFK#(1# 456;64#HUPLWWHOW
GDKHU# YLHO# ]X# KRKH# :HUWH# I�U# GLH# 5DXPKHL]ODVWHQ/# VROOWH# LQ# GLHVHU# )RUP# +9HUZHQGXQJ# YRQ
7HPSHUDWXUNRUUHNWXUIDNWRUHQ,#QXU#]XU#%HVWLPPXQJ#GHU#*HElXGHKHL]ODVW#YHUZHQGHW#ZHUGHQ1

)�U# HLQH# 8PVHW]XQJ# DOV# 6RIWZDUH# P�VVWHQ# VWDWW# GHU# %IHVWHQ%# $X�HQWHPSHUDWXU# HΘ # WURW]# GHU

.RPSOL]LHUXQJ#GHV#5HFKHQJDQJHV#YDULDEOHQ#7HPSHUDWXU# MH#QDFK#1DFKEDUUDXP/#]XP#%HLVSLHO#48�&# I�U
HLQH# 1DFKEDUZRKQXQJ/# +ZLH# QDFK# ',1# 7:3404,# HLQJHVHW]W# ZHUGHQ1# 'DQQ# LVW# HV# VRZRKO# I�U# GLH
+HL]ODVWEHUHFKQXQJ#HLQHV#*HElXGHV#DOV#DXFK#GHU#5lXPH#HLQHU#:RKQXQJ#HLQVHW]EDU1

=XP#9HUJOHLFK=#GLH#5DXPKHL]ODVW#I�U#GDV#6FKODI]LPPHU#EHWUlJW#QXU#983#:/#ZHQQ#DOV#7HPSHUDWXUHQ#I�U
GLH# ,QQHQZlQGH# XQG# GLH#'HFNH# 48�&# XQG# GLH#%RGHQSODWWH# 3�&# DQJHVHW]W#ZLUG1#'LHVH#5DXPKHL]ODVW
EHWUlJW#HWZD#QXU#:8(#GHU#�EHUVFKOlJLJHQ#%HUHFKQXQJ#QDFK#>SU(1#46;64@1

91615 /�IWXQJVZlUPHYHUOXVWH
'LHVH#ZHUGHQ#ZLH#IROJW#EHVWLPPW=

,+967/3 HLLQW/PLQL/9 Θ+Θ⋅⋅=Φ

PLW#= 9PLQ### 0LQGHVWOXIWYROXPHQVWURP#GHV#EHKHL]WHQ#5DXPHV#L#LQ#>P62K@

LLQW/Θ # 1RUPLQQHQWHPSHUDWXU#GHV#EHKHL]WHQ#5DXPHV#L

HΘ #### 1RUPDX�HQWHPSHUDWXU

'LH# 9HUZHQGXQJ# YRQ# 1RUPDX�HQWHPSHUDWXUHQ# I�U# MHGHQ# 5DXP# PDFKW# GLH# 9HUZHQGXQJ# GHV
5HFKHQYHUIDKUHQ#QDFK# >SU(1#45;64@#DXFK#DQ#GLHVHU#6WHOOH#QLFKW# I�U#HLQ]HOQH#5lXPH#HLQHU#:RKQXQJ/
VRQGHUQ#QXU#I�U#DEJHVFKORVVHQH#:RKQXQJHQ#E]Z1#*HElXGH#SUDNWLNDEHO1

'LH#LP#.DSLWHO#91614#JHJHEHQHQ#+LQZHLVH#]XU#7HPSHUDWXUGLIIHUHQ]#JHOWHQ#DXFK#KLHU1

'HU#K\JLHQLVFK#QRWZHQGLJH#0LQGHVWOXIWYROXPHQVWURP#EHWUlJW=

LPLQPLQ 9Q9 ⋅=

PLW#= QPLQ##### 0LQGHVWDX�HQOXIWZHFKVHO#LQ#K04#+>SU(1#45;64@/#6HLWH#77#7DE1'9,
9L# 9ROXPHQ#GHV#EHKHL]WHQ#5DXPHV#L#LQ#P6/#DXI#%DVLV#GHU#H[WHUQHQ $EPHVVXQJHQ

PXOWLSOL]LHUW#PLW#HLQHP#5HGXNWLRQVIDNWRU#YRQ#3/;1
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6<

'LH# >SU(1#45;64@#XQWHUVFKHLGHW# LP#YHUHLQIDFKWHQ#9HUIDKUHQ# LQ#7#XQWHUVFKLHGOLFKH#$QZHQGXQJVIlOOH# I�U
GHQ# /XIWZHFKVHO=# 3/8# K04# I�U# :RKQUlXPH# +6WDQGDUGIDOO,/# 4/8# K04# I�U# .�FKHQ# XQG# %DGH]LPPHU# PLW
)HQVWHUQ/#4/3#K04#I�U#%�URUlXPH#XQG#5/3#K04#I�U#%HVSUHFKXQJVUlXPH#XQG#6FKXO]LPPHU1

91616 =XVFKOlJH#I�U#XQWHUEURFKHQ#RGHU#VHOWHQ#EHKHL]WH#5lXPH
'LH#]XVlW]OLFK#EHQ|WLJWH#/HLVWXQJ#LQ#LQWHUPLWWLHUHQG#EHKHL]WHQ#5lXPHQ#ZLUG#DQKDQG#IROJHQGHU#*OHLFKXQJ
EHU�FNVLFKWLJW=

5+LL/5+ I$ ⋅=Φ

PLW#= $L##### )X�ERGHQIOlFKH#GHV#EHKHL]WHQ#5DXPHV#+DXFK#KLHU#$X�HQPD�H#E]Z1#KDOEH
,QQHQZDQGVWlUNH,

I5+ $XIKHL]IDNWRU#I�U#*HElXGH#+>SU(1#45;64@#6HLWH#7:#7DE143D#XQG#43E,

'HU# $XIKHL]IDNWRU# ZLUG# HLQJHI�KUW/# XP# I�U# HLQHQ# 5DXP# HLQH# 6FKQHOODXIKHL]XQJ# QDFK# HLQHU
1DFKWDEVHQNXQJ# ]X# JDUDQWLHUHQ1# 'LH# >SU(1# 45;64@# VDJW# GD]X# DXV/# GDVV# %LQ# JXW# JHGlPPWHQ# XQG
OXIWGLFKWHQ# *HElXGHQ# HLQ# 7HPSHUDWXUDEIDOO# ZlKUHQG# GHU# 1DFKWDEVHQNXQJ# YRQ# PHKU# DOV# 506# .
XQZDKUVFKHLQOLFK%#LVW1

,Q#GHU#JHZlKOWHQ#%HLVSLHOZRKQXQJ#ZLUG#I�U#GHQ#6FKODIUDXP#HLQ#LQWHUPLWWLHUHQGHU#%HWULHE#YRUJHVHKHQ/#GD
GLHVHU# WDJV�EHU#DOV#%�URUDXP# LQQHUKDOE#GHU#:RKQXQJ#JHQXW]W#ZLUG/#XQG#GHVKDOE#QDFKWV#PLW#49�&#XQG
WDJV�EHU#PLW#53�&#LQ#GLH#%HUHFKQXQJ#HLQEH]RJHQ#ZLUG1

:6:8
P
:55,P468/8P648/6+ 56FKODIHQ/5+ =⋅⋅=Φ

)�U# I5+# # ZLUG# YRQ# IROJHQGHQ# .ULWHULHQ# DXVJHJDQJHQ=# $QJHQRPPHQHU# 7HPSHUDWXUDEIDOO# QDFK
$EVHQNSKDVH=#5#./#*HElXGH#PLW#VFKZHUHU#*HElXGHPDVVH#XQG##HLQH#$XIKHL]]HLW#YRQ#4#K1

91617 1RUPKHL]ODVW
'LH#1RUPKHL]ODVW#I�U#GDV#*HElXGH#HUJLEW#VLFK#QDFK#IROJHQGHU#)RUPHO=

L/5+L/9L/7+/ Φ+Φ+Φ=Φ ∑∑∑

PLW#= +/Φ #1RUPKHL]ODVW#GHU#*HElXGHHLQKHLW

L/7Φ∑ 6XPPH#GHU#7UDQVPLVVLRQVZlUPHYHUOXVWH#DOOHU#EHKHL]WHQ#5lXPH/

RKQH#%HU�FNVLFKWLJXQJ#GHU#�EHUWUDJHQHQ#:lUPH#LQQHUKDOE#HLQHU#*HElXGHHLQKHLW#RGHU
HLQHV#*HElXGHV#+PLW#HLQHP#:lUPHHU]HXJHU,
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L/9Φ∑ /�IWXQJVZlUPHYHUOXVWH#DOOHU#EHKHL]WHQ#5lXPH#RKQH#%HU�FNVLFKWLJXQJ#GHU

�EHUWUDJHQHQ#:lUPH#LQQHUKDOE#HLQHU#*HElXGHHLQKHLW#E]Z1#HLQHV#*HElXGHV1

L/5+Φ∑ 6XPPH#GHU#EHQ|WLJWHQ#$XIKHL]OHLVWXQJHQ#]XP#$XVJOHLFK#GHU#$XVZLUNXQJHQ#HLQHU

LQWHUPLWWLHUHQGHQ#%HKHL]XQJ#DOOHU#5lXPH1

'LH# 9RUJDEH# GHU# %HUHFKQXQJ# %RKQH# %HU�FNVLFKWLJXQJ# GHU# �EHUWUDJHQHQ# :lUPH# LQQHUKDOE# HLQHU
*HElXGHHLQKHLW111%# PDFKW# HV# HUIRUGHUOLFK/# GLH# EHKHL]WH# =RQH# QRFK# HLQPDO# XQWHU# %HU�FNVLFKWLJXQJ
$X�HQIOlFKHQ#]X#EHUHFKQHQ1

'LH#RELJH#)RUPHO#NDQQ#QDFK#GHU#>SU(1#45;64@#DXFK#]XU#(UPLWWOXQJ#GHU#5DXPKHL]ODVW#YHUZHQGHW#ZHUGHQ/
ZHQQ# MHZHLOV# GLH# 7UDQVPLVVLRQVKHL]ODVW/# GLH# /�IWXQJVKHL]ODVW# XQG# GLH# =XVDW]KHL]ODVW# I�U# GHQ
EHWUDFKWHWHQ#5DXP# VXPPLHUW#ZHUGHQ1#'LH# EHUHLWV# JHJHEHQHQ#+LQZHLVH# ]XU#7HPSHUDWXUGLIIHUHQ]# XQG
GHQ#7HPSHUDWXUNRUUHNWXUIDNWRUHQ#JHOWHQ#ZHLWHUKLQ1

91618 hEHUWUDJXQJ#GHU#>SU(1#45;64@#DXI#6RIWZDUH
'DV# YHUHLQIDFKWH# 9HUIDKUHQ# GHU# >SU(1# 45;64@# LVW# QXU# XQWHU# 9RUEHKDOWHQ# QRWZHQGLJ1# 3RVLWLY# LVW# GLH
%HU�FNVLFKWLJXQJ#GHU#6FKQHOODXIKHL]XQJ#QDFK#$EVHQNSKDVHQ1#'LHVHU#%HUHFKQXQJ#VROOWH#QDFK#$QVLFKW
GHU#$XWRUHQ#DXFK#LQ#HLQHU#6RIWZDUH#EHVRQGHUH#%HGHXWXQJ#]XNRPPHQ1

'HU#VLFK#HUJHEHQGH#:HUW#GHU#*HElXGHKHL]OHLVWXQJ# +/Φ #QDFK#GHU#%HUHFKQXQJ#GHU# >SU(1#45;64@#GLHQW
]XU#'LPHQVLRQLHUXQJ#GHU#/HLVWXQJ#GHV#:lUPHHU]HXJHUV1#+LHU# IHKOW# I�U# NOHLQH#*HElXGH# YRU#DOOHP#GLH
(LQEH]LHKXQJ#GHU#:DUPZDVVHUEHUHLWXQJ/#GLH#GLH#:DKO#GHU#(U]HXJHUOHLVWXQJ#PLWEHVWLPPW1

)�U# GLH# UDXPZHLVH# %HUHFKQXQJ# HLQHV# *HElXGHV# HUVFKHLQW# GLHVHV# 9HUIDKUHQ# QLFKW# JHHLJQHW/# GD# GLH
+HL]IOlFKHQ#DXIJUXQG#GHU#KRKHQ#7HPSHUDWXUNRUUHNWXUHQ#]ZLVFKHQ#]ZHL#5lXPHQ#VHKU#JUR�#DXVIDOOHQ1

917 +LQZHLVH#]XU#%HVWLPPXQJ#GHV#/�IWXQJVZlUPHDQWHLOV

,Q#+LQEOLFN#DXI#HLQH#*HElXGHSODQXQJ#PLW#6RIWZDUH#VROOHQ#DQ#GLHVHU#6WHOOH#HUZHLWHUQGH#$XVVDJHQ#]XP
7KHPD#:RKQXQJVO�IWXQJ#JHPDFKW#ZHUGHQ1#'HU#%HVWLPPXQJ#GHV#/�IWXQJVZlUPHYHUOXVWHV#DP#NlOWHVWHQ
7DJH#NRPPW#EHL#GHU#*HElXGHKHL]ODVWEHUHFKQXQJ#XQG#GHQ#5DXPKHL]ODVWEHUHFKQXQJHQ#HLQH#EHVRQGHUH
%HGHXWXQJ# ]X/# GHQQ# GHU# $QWHLO# GHU# /�IWXQJVKHL]ODVW# DQ# GHU# :RKQXQJVKHL]ODVW# VWHLJW# LP
1LHGULJHQHUJLHJHElXGH1

,P#LPPHU#JU|�HUHQ#0D�H#ZHUGHQ#1HXEDXWHQ#PLW#:RKQXQJVO�IWXQJVDQODJHQ#JHSODQW#+$EOXIWDQODJHQ# LP
1LHGULJHQHUJLHKDXV# XQG# =XOXIW2$EOXIWDQODJHQ# LP# 3DVVLYKDXV,1#'DKHU# VLQG# LQQHUKDOE# HLQHV# *HElXGHV
VRJHQDQQWH# %=XOXIWUlXPH%# +:RKQ0# XQG# 6FKODIUlXPH,/# %$EOXIWUlXPH%# +.�FKHQ# XQG# %lGHU,# XQG
%hEHUVWU|P]RQHQ%#+)OXUH,#]X#ILQGHQ1
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(LQH#6RIWZDUH#VROOWH# IROJHQGH#9RUJHKHQVZHLVH#HUP|JOLFKHQ=#)HVWOHJXQJ#HLQHV#0LQGHVWOXIWZHFKVHOV# I�U
GLH# $EOXIWUlXPH# XQG# hEHUSU�IXQJ# GHV# /XIWZHFKVHOV# I�U# GLH# UHVWOLFKH# :RKQXQJ# DXIJUXQG# GHU# VLFK
HUJHEHQGHQ#9ROXPHQVWU|PH1#:HLWHUH#hEHUSU�IXQJ#GHV#0LQGHVWOXIWZHFKVHOV#QDFK#3HUVRQHQ1

)�U#GLH#%HLVSLHOZRKQXQJ#N|QQWHQ#IROJHQGH#:HUWH#DQJHQRPPHQ#ZHUGHQ=

$#$EOXIWUlXPH
$4#%DGH]LPPHU
5DXPYROXPHQ#GHV#%DGH]LPPHUV 9# #5:#Pñ

/XIWZHFKVHO#4/8111#7# Q# #5#+JHZlKOW,

9ROXPHQVWURP#
K
P87P5:

K
459Q9

6
6 =⋅=⋅=

⋅

$5#.�FKH
5DXPYROXPHQ#GHU#.�FKH# 9# #5<#Pñ

/XIWZHFKVHO#>+HL]#.RQ]HSW@ Q# #4

9ROXPHQVWURP#
K
P5<P5<

K
449Q9

6
6 =⋅=⋅=

⋅

%#=XOXIWUlXPH
8PUHFKQXQJ#DXI#GHQ#/XIWZHFKVHO#+E]Z1#$X�HQOXIWYROXPHQVWURP,#GHU#=XOXIWUlXPH=
5DXPYROXPHQ#:RKQ0#XQG#6FKODIUDXP# 9JHV# #7;#P6#.#64#P6# #:<#P6

*HVDPWYROXPHQVWURP#+=XOXIW# #$EOXIW,#
K
ñP;6

K
P87

K
P5<9

66

$EO/JHV =+=
⋅

5HVXOWLHUHQGHU#/XIWZHFKVHO=#
K
44

K
4384/4

KP:<
P;6

9
9Q 6

6

JHV

$EO/JHV
=XOXIW ≈=

⋅
==

⋅

&#*HVDPWH#:RKQXQJ
9ROXPHQ 9JHV# #483#P6

9ROXPHQVWURP
K
ñP;69 $EO/JHV =

⋅

5HVXOWLHUHQGHU#/XIWZHFKVHO#
K
488/3

KP483
P;6

9
9Q 6

6

JHV

$EO/JHV
JHV =

⋅
==

⋅

(LQH# .RQWUROOH# GHV# 0LQGHVWYROXPHQVWURPV# I�U# GLH# JHVDPWH# :RKQXQJ# LQ# %H]XJ# DXI# GLH# $Q]DKO# GHU
%HZRKQHU# VROOWH# LPPHU# P|JOLFK# VHLQ1# )�U# GLH# %HLVSLHOZRKQXQJ# HUJLEW# VLFK# HLQH# GXUFKVFKQLWWOLFKH
%HZRKQHU]DKO#YRQ#HWZD# 5#3HUVRQHQ#EHL#FD1# 68#Pð23HUVRQ# >5HFNQDJHO# 5334@1#)�U# MHGH#3HUVRQ# LVW#HLQ
0LQGHVWOXIWZHFKVHO#YRQ#63#Pñ2K#Q|WLJ1#'LHVHU#:HUW#NDQQ#EHL#HLQHP#*HVDPWYROXPHQVWURP#YRQ#;6Pñ2K
VHKU#JXW#HUI�OOW#ZHUGHQ1
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'LH# %HUHFKQXQJ# GHV#1RUP0/�IWXQJVZlUPHYHUOXVWHV#PLW# GHU# $QJDEH# GHV#0LQGHVW0$X�HQOXIWZHFKVHOV
ZLUIW# LP# =XVDPPHQKDQJ# PLW# $EOXIWV\VWHPHQ# LP# 1(+# YHUVFKLHGHQH# )UDJHQ# DXI/# GLH# GHU# 3ODQHU# ]X
EHGHQNHQ#E]Z1#HLQ]XVFKlW]HQ#KDW=#'LH#$QQDKPH#GHV#PLWWOHUHQ#/XIWZHFKVHOV# LQ#GHQ#$EOXIWUlXPHQ#]XU
'LPHQVLRQLHUXQJ#GHU#+HL]IOlFKHQ#LVW#EHL#PHFKDQLVFKHU#/�IWXQJ#QLFKW#NRUUHNW1#,Q#:LUNOLFKNHLW#ZLUG#GLH#/XIW
DXV# GHQ# DQJUHQ]HQGHQ# 5lXPHQ# DEJHVDXJW/# VR# GDVV# LQ# GLHVHQ# )lOOHQ# DQVWHOOH# GHU
1RUPDX�HQWHPSHUDWXU#GLH#/XIWWHPSHUDWXU# LQQHUKDOE#GHV#*HElXGHV#HLQ]XVHW]HQ# LVW# +KLHU#53�&,1#'DPLW
ZLUG#GLH#1RUPKHL]ODVW# I�U#GLHVHQ#5DXP#HQWVSUHFKHQG#JHULQJHU1# ,P#XPJHNHKUWHQ#6FKOXVV#P�VVHQ#GLH
+HL]IOlFKHQ# LQ# GHQ# =XOXIWUlXPHQ# HQWVSUHFKHQG# JU|�HU# GLPHQVLRQLHUW# ZHUGHQ/# ZHQQ# KLHU# GLH# YROOH
$X�HQOXIWPHQJH# I�U# GLH# JHVDPWH# :RKQXQJ# DQIlOOW1# 'LHV# VROOWH# LQ# N�QIWLJHQ# 6RIWZDUHSURJUDPPHQ
EHU�FNVLFKWLJW#ZHUGHQ1# $XI# GHQ# (LQVDW]# HLQHV#*OHLFK]HLWLJNHLWVIDNWRUV# I�U# GLH# /�IWXQJ# +ZLH# QDFK#',1
7:3404# PLW# 3/8# DQJHVHW]W,# NDQQ# XQG# VROOWH# EHL# =ZDQJVO�IWXQJ# GXUFK# HLQH# /�IWXQJVDQODJH# YHU]LFKWHW
ZHUGHQ1

918 6RIWZDUHO|VXQJHQ#]XU#%HVWLPPXQJ#GHU#+HL]ODVW

0LW# GHU# +LOIH# HLQHU# 6RIWZDUH# ]XU# %HUHFKQXQJ# GHU# +HL]ODVW# YRQ# *HElXGHQ# VROOWHQ# VFKQHOOH# XQG
]XYHUOlVVLJH#(UJHEQLVVH#HU]LHOW#ZHUGHQ1#+LQZHLVH#]XU#6RIWZDUHQXW]XQJ#PLW#(UJlQ]XQJHQ#I�U#]XN�QIWLJH
3URJUDPPH# ZHUGHQ# DQKDQG# HLQHV# EHUHLWV# DP# 0DUNW# YHUI�JEDUHQ# 3URJUDPPHV# JHJHEHQ/# GDV# LP
IROJHQGHQ#EHVFKULHEHQ#ZLUG1

91814 )HVWOHJXQJ#JHElXGHVSH]LILVFKHU#'DWHQ
=XU#%HUHFKQXQJ#GHU#+HL]ODVW#HLQHV#*HElXGHV#LQQHUKDOE#GHU#6RIWZDUH#EHGDUI#HV#GHU#)HVWOHJXQJ#HLQLJHU
VSH]LILVFKHQ#:HUWH#I�U#GDV#*HElXGH1#'LH#(LQJDEH#GLHVHU#'DWHQ#PXVV#PDQXHOO#HUIROJHQ1#'DV#3URJUDPP
�EHUQLPPW#GDQQ# GLH#(UVWHOOXQJ# YRQ#(UJHEQLVVHQ# DXV# GHQ# HLQJHJHEHQHQ#'DWHQ1#=XP#%HLVSLHO# LVW# GLH
(LQJDEH# GHV# 6WDQGRUWHV# DOOHLQ# DXVUHLFKHQG# XP# $UW# GHU# *HJHQG# XQG# GLH# 1RUPDX�HQWHPSHUDWXU# ]X
GHILQLHUHQ1

%,/'#4;#(,1*$%(#'(5#$//*(0(,1(1#*(%b8'('$7(1

91815 (LQJDEH#GHU#5DXPGDWHQ
'LH#(LQJDEH#GHU#5DXPGDWHQ#HUIROJW#LQ#HLQHP#VHSDUDWHQ#)HQVWHU1#'LH#1XPHULHUXQJ#GHU#5lXPH#LVW#QDFK
HLQHP#IHVWJHOHJWHQ#0XVWHU#P|JOLFK#+*HElXGH/#6WRFNZHUN/#:RKQXQJ/#5DXPQXPPHU,1#'LH#%H]HLFKQXQJ
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GHV#5DXPHV# LVW# IUHL#ZlKOEDU1#'LH#)HVWOHJXQJ#GHU#5DXPOlQJH#±EUHLWH#XQG# 0K|KH# I�KUW#GD]X/#GDVV#GDV
3URJUDPP#GLHVH#:HUWH#EHL#]1%1#(LQJDEH#GHU#.HQQXQJ#Ä'(³#I�U#HLQH#'HFNH/#DXWRPDWLVFK#�EHUQLPPW1

91816 )HVWOHJXQJ#GHU#5DXPW\SHQ
=XU#)HVWOHJXQJ#GHU#5DXPW\SHQ#LVW#HV#HUIRUGHUOLFK#GLH#HLQ]HOQHQ#$QIRUGHUXQJHQ#GHU#5lXPH#]X#NHQQHQ1

%,/'#4<#%(*5(1=81*6)/b&+(1#(,1(6#5$80(6

=XP# HLQHQ# LVW# GDV# GLH# +1RUP0,,QQHQWHPSHUDWXU# XQG# ]XP# DQGHUHQ# GHU# 0LQGHVWOXIWZHFKVHO1# ,Q# HLQHP
VHSDUDWHQ#)HQVWHU#N|QQHQ#I�U#MHGHQ#5DXP#GLHVH#'DWHQ#KLQWHUOHJW#ZHUGHQ1

%,/'#53#*581''$7(1#'(5#5$80.21',7,21

'DV#(LQJDEHIHOG# /XIWZHFKVHO# +0LQGHVWOXIWZHFKVHO,# KDW# I�U# GLH#%HUHFKQXQJ# GHU#+HL]ODVW# HLQHQ# KRKHQ
6WHOOHQZHUW/#DXI#GHQ#]X#HLQHP#VSlWHUHQ#=HLWSXQNW#QRFK#HLQJHJDQJHQ#ZLUG1



.ULWHULHQ#]XU#(QWZLFNOXQJ#YRQ#6RIWZDUH#I�U#GLH#*HElXGH0#XQG#$QODJHQWHFKQLN#YRQ#1LHGULJ0(QHUJLH0+lXVHUQ

77

91817 :DQGDXIEDX
'LH# )HVWOHJXQJ# GHU# :DQGDXIEDXWHQ# HUIROJW# QDFK# IROJHQGHP# 6FKHPD=# :DKO# GHU# %DXWHLOJUXSSH# +]1%1
$X�HQZDQG,/#:DKO# GHV#.DWDORJV# +JOREDO# RGHU# ORNDO,/#:DKO# GHV#%DXWHLOV# +]1%1#$:4,1#'LH#:DKO# HLQHV
EHUHLWV# EHVWHKHQGHQ#.DWDORJHV# HUP|JOLFKW# HV# YRUJHIHUWLJWH#%DXWHLOH# ]X#ZlKOHQ1#80:HUWH# I�U#%DXWHLOH
N|QQHQ#DEHU#DXFK#VHOEVW#QHX#HUVWHOOW#ZHUGHQ1

%,/'#54#%$87(,/(

=XU#(UVWHOOXQJ#HLQHV#QHXHQ#)HQVWHU27�UHQW\SV#E]Z1#I�U#QHXH#:lQGH2'HFNHQ2)X�E|GHQ2'lFKHU#JLEW#HV
MHZHLOV# HLQ# 0HQ�1# 1DFK# GHU# )HVWOHJXQJ# GHU# .XU]EH]HLFKQXQJHQ# XQG# %DXWHLOQDPHQ# I�U# HLQ# QHX# ]X
HUVWHOOHQGHV# %DXWHLO# N|QQHQ# DOOH# EHNDQQWHQ# :HUWH# LQ# GLH# GDI�U# YRUJHVHKHQHQ# )HOGHU# HLQJHWUDJHQ
ZHUGHQ1

%,/'#55#(567(//81*#)(167(527h5(1
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%,/'#56#(567(//81*#:b1'(2'(&.(12)866%g'(12'b&+(5

=XU#'HNODULHUXQJ# HLQHV# QHXHQ# %DXWHLOV#PXVV# GHP# QHXHQ# %DXWHLO# HLQH# .XU]EH]HLFKQXQJ# +]1%1# $:4,
]XJHRUGQHW# ZHUGHQ1# 'LH# %DXWHLOEH]HLFKQXQJ# +]1%1# $X�HQZDQG# 6WX0$UE,# GLHQW# GHU# JHQDXHUHQ
%HVFKUHLEXQJ#HLQHV#%DXWHLOV1

'LH#(LQJDEH#GHU#%DXVWRIIH# LVW# LQ#GHU#XQWHUHQ#/LVWH#P|JOLFK1#'DV#3URJUDPP#HUP|JOLFKW#HLQH#XQWHUVW�W]H
(LQJDEH#GHU#%DXVWRIIGDWHQ#DXV#GHP#%DXVWRIINDWDORJ1#(LQH#ZHLWHU#VLQQYROOH#(LQJDEHXQWHUVW�W]XQJ#LVW#GLH
0|JOLFKNHLW/# HLQHQ# JHZ�QVFKWHQ# N0:HUW# I�U# HLQHQ#%DXVWRII# HLQ]XJHEHQ/#ZHQQ# GHU#:DQGDXIEDX# QRFK
QLFKW#IHVWVWHKW#+IU�KH#3ODQXQJVSKDVH,1

%,/'#57#0,77/(5(5#.0:(57

1DFK# MHGHP# YROOVWlQGLJHQ# %DXWHLOHLQWUDJ# ZLUG# GHU# EHUHFKQHWH# N0:HUW# DXVJHJHEHQ1# 'HU
7HPSHUDWXUYHUODXI#GHV#%DXWHLOV#NDQQ#JUDILVFK#DEJHUXIHQ#ZHUGHQ1
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%,/'#58#7(03(5$7859(5/$8)#,0#%$87(,/

1DFK#(LQJDEH#GHU#%DXWHLOH#VLQG#GLH#$EPHVVXQJHQ#GHU#)OlFKHQ#HLQ]XJHEHQ1#'LHVH#(LQJDEH#HQWIlOOW#EHL
IHVW#GHILQLHUWHQ#2EMHNWHQ/#ZLH#]XP#%HLVSLHO#EHL#)HQVWHUQ#XQG#7�UHQ1#(LQ#HQWVFKHLGHQGHU#(LQWUDJ#LVW##GLH
$QJDEH# GHU# 7HPSHUDWXU# KLQWHU# GHP# EHWUDFKWHWHQ# %DXWHLO1# +LHU# NDQQ# PLW# $XVZDKO# HLQHU# SDVVHQGHQ
5DXPNXU]EH]HLFKQXQJ# GDV# 7HPSHUDWXUQLYHDX# GHV# DQJUHQ]HQGHQ# 1HEHQUDXPHV# IHVWJHOHJW# ZHUGHQ1
:HQQ#NHLQH#$QJDEH#HUIROJW/#ZLUG#PLW#$X�HQOXIWWHPSHUDWXU#JHUHFKQHW1

91818 =XVlW]OLFKH#,QIRUPDWLRQHQ#XQG#(LQJDEHP|JOLFKNHLWHQ

%,/'#59#5$8063(=,),6&+(#'$7(1

####

,QQHUKDOE#GLHVHU#(LQJDEHREHUIOlFKH#ZHUGHQ#DOOH#UDXPVSH]LILVFKHQ#'DWHQ#DQJH]HLJW/#ZLH#GHU#IHVWJHOHJWH
0LQGHVWOXIWZHFKVHO/#GLH#1RUPLQQHQWHPSHUDWXU#XQG#ZHLWHUH#YRUKHU# IHVWJHOHJWH#:HUWH1#=XVlW]OLFK# LVW#HV
KLHU# P|JOLFK/# HLQHQ# =XOXIWYROXPHQVWURP# YRU]XJHEHQ/# GHU# DXI# *UXQG# HLQHV# /XIWZHFKVHOV# PLW# HLQHU
$EOXIWDQODJH#UHDOLVLHUW#ZHUGHQ#VROO1
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'LH# ZHLWHUH# (LQJDEH# GHU# =XOXIWWHPSHUDWXU# XQG# GHU# GDUDXV# UHVXOWLHUHQGHQ# 7HPSHUDWXUGLIIHUHQ]# ]XU
1RUPLQQHQWHPSHUDWXU# HUP|JOLFKW# GHP# 3URJUDPP# GLH# %HUHFKQXQJ# GHU# ]XVlW]OLFKHQ# /�IWXQJVKHL]ODVW
ZHOFKH#]XU#+HL]ODVW#GHU#IUHLHQ#/�IWXQJ#DGGLHUW#ZLUG1

0LW# GLHVHP# 0HQ�# N|QQHQ# GLH# 0LQGHVWOXIWZHFKVHO# I�U# DOOH# 5lXPH# SHU# +DQG# HGLWLHUW# ZHUGHQ1# 'LH
7HPSHUDWXU#GHU#QDFKVWU|PHQGHQ#/XIW#NDQQ#SHU#+DQG#JHZlKOW#ZHUGHQ1#=XOXIW0#XQG#$EOXIWUlXPH#N|QQHQ
DEJHELOGHW# ZHUGHQ1# $OOHUGLQJV# P�VVHQ# GLH# =XOXIWYROXPHQVWU|PH# +LQ# Pñ2K,# KDQGVFKULIWOLFK# EHUHFKQHW
ZHUGHQ1#'HU#0LQGHVWOXIWZHFKVHO#PXVV#YRUKHU#LP#+DXSWPHQXH#]X#QXOO#JHVHW]W#ZHUGHQ1

91819 %HUHFKQXQJ#GHU#+HL]ODVW
'LH#%HUHFKQXQJ#GHU#+HL]ODVW#NDQQ#I�U#HLQ#JHVDPWHV#3URMHNW#RGHU#DXFK#I�U#HLQ]HOQH#7HLOH#HUIROJHQ#+]1%1
:RKQXQJHQ# LQQHUKDOE# HLQHV#:RKQNRPSOH[HV,1#(LQ]HOQH#5lXPH# N|QQHQ# VRPLW# HEHQIDOOV# HLQJHVHKHQ
ZHUGHQ1

%,/'#5:#h%(56,&+7#+(,=/$67(1

9181: %HUHFKQXQJ#GHV#:lUPHVFKXW]QDFKZHLVHV
'LH#6RIWZDUH#ELHWHW#GLH#0|JOLFKNHLW/#HLQHQ#:lUPHVFKXW]QDFKZHLVHV#]X#HUVWHOOHQ1

%,/'#5;#:b50(6&+87=1$&+:(,6
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,QQHUKDOE#GLHVHV#(LQJDEHIHQVWHUV#JLEW#HV#HLQH#.RUUHNWXUP|JOLFKNHLW# I�U#GLH#$EPHVVXQJHQ#GHU#:lQGH1
:HLWHUKLQ# LVW# HLQH#.RUUHNWXU# YRQ#8PIDVVXQJVIOlFKH/#*HElXGHYROXPHQ# XQG# /XIWYROXPHQ#P|JOLFK1#'LH
%HUHFKQXQJ# VWDUWHW#QDFK#GHP#EHWlWLJHQ#GHV# %%HUHFKQHQ0%XWWRQV%1# ,P#XQWHUHQ# UHFKWHQ#)HOG# NDQQ#GLH
(LQKDOWXQJ#GHU#]XOlVVLJHQ#:HUWH#GHU#:lUPHVFKXW]YHURUGXQJ#HLQJHVHKHQ#ZHUGHQ1

9181; $QZHQGXQJ#VSH]LHOO#I�U#1LHGULJHQHUJLHKlXVHU#²#%HXUWHLOXQJ#XQG#+LQZHLVH
,Q#GLHVHP#$EVFKQLWW#ZLUG#DXI#GLH#hEHUVLFKWOLFKNHLW#XQG#GLH##9HUVWlQGOLFKNHLW##GHU#%HUHFKQXQJVVWUXNWXUHQ
GLHVHV#3URJUDPPHV#HLQJHJDQJHQ1#+LQZHLVH#I�U#GLH#9HUEHVVHUXQJ#ZHUGHQ#JHJHEHQ1

3RVLWLY# ]X#ZHUWHQ# VLQG# GLH# �EHUVLFKWOLFKH#6WUXNWXU# GHU#(LQJDEH/# GLH# GHP#%HUHFKQXQJVJDQJ# XQG# GHQ
)RUPEOlWWHUQ# GHU# ',1# 7:3404# QDFKHPSIXQGHQ# VLQG1# $XFK# GHU# %DXWHLONDWDORJ/# GHU# JOREDO# LQ# DQGHUH
3URMHNWH#�EHUWUDJHQ#ZHUGHQ#NDQQ/#LVW#YRUWHLOKDIW1

%HL#GHU#$UEHLW#PLW#GHU#6RIWZDUH#VLQG# MHGRFK# IROJHQGH#3XQNWH#EHVRQGHUV#DXIJHIDOOHQ/#GLH#PLW#N�QIWLJHQ
6RIWZDUHO|VXQJHQ#YHUEHVVHUW#ZHUGHQ#N|QQWHQ=

• 'LH# %HUHFKQXQJ# GHV# /XIWZHFKVHOV# VROOWH# I�U# GLH# $EOXIWUlXPH# HUOHLFKWHUW# ZHUGHQ/# LQGHP
6WDQGDUGZHUWH#I�U#W\SLVFKH#/XIWZHFKVHO#+%lGHU/#.�FKHQ,#YRUJHVFKODJHQ#ZHUGHQ1#(LQH#hEHUSU�IXQJ
GHV#0LQGHVWOXIWZHFKVHOV#QDFK#3HUVRQHQ#VROOWH#YRUKDQGHQ#VHLQ1

• 'HU#QRFK#HQWKDOWHQH#:lUPHVFKXW]QDFKZHLV#ZLUG#N�QIWLJ#GXUFK#GHQ#3ULPlUHQHUJLHQDFKZHLV#HUVHW]W1
• (V#IHKOW#GLH#0|JOLFKNHLW#GLH#6FKQHOODXIKHL]XQJ#HLQHV#*HElXGHV#]XU#%HVWLPPXQJ#GHU#5DXPKHL]ODVW

]X#EHU�FNVLFKWLJHQ1
• )�U# GHQ# N�QIWLJHQ# 3ULPlUHQHUJLHQDFKZHLV# PXVV# GDV# 3URJUDPP# QHEHQ# GHP# %DXWHLONDWDORJ# PLW

0|JOLFKNHLWHQ#]XU#:lUPHEU�FNHQEHU�FNVLFKWLJXQJ#DXVJHVWDWWHW#ZHUGHQ1
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::  ++((,,==))//bb&&++((11%%((00((66668811**

:14 5HOHYDQWH#3ODQXQJVSKDVHQ

'LH#%HPHVVXQJ#GHU#+HL]IOlFKHQ#+XQG#GLH#7KHUPRVWDWYHQWLO0$XVOHJXQJ,#NDQQ#LQ#GHU#*HQHKPLJXQJV0#XQG
$XVI�KUXQJVSODQXQJ# QDFK# GHU# (UVWHOOXQJ# GHV# HUVWHQ# 3ULPlUHQHUJLHQDFKZHLVHV# HUIROJHQ/# ZHQQ# DOOH
$X�HQEDXWHLOH#IHVWOLHJHQ1#6LH#VROOWHQ#QRFK#HLQPDO#�EHUSU�IW#ZHUGHQ/#ZHQQ#VLFK#LP#9HUODXI#GHU#ZHLWHUHQ
3ODQXQJ#ZHVHQWOLFKH#bQGHUXQJHQ#DQ#GHU#5DXPKHL]ODVW#HUJHEHQ1

:15 )HVWOHJXQJ#GHU#6\VWHPWHPSHUDWXUHQ

:1514 $OOJHPHLQH#+LQZHLVH
'XUFK#GLH#)HVWOHJXQJ#DXI#EHVWLPPWH#6\VWHPWHPSHUDWXUHQ#E]Z1#7HPSHUDWXUVSUHL]XQJHQ#ZLUG#GLH#ZHLWHUH
%HUHFKQXQJ# HQWVFKHLGHQG# EHHLQIOXVVW1#*UXQGOHJHQG#PXVV# ]XQlFKVW# IHVWJHVWHOOW#ZHUGHQ/#ZHOFKH#9RU0
E]Z1#5�FNODXIWHPSHUDWXUHQ#GXUFK#GLH#$UW#GHU#:lUPHYHUVRUJXQJ# +170.HVVHO/#%:0.HVVHO/#)HUQZlUPH,
YRUJHJHEHQ#VLQG1

:LUG#HLQ#1LHGHUWHPSHUDWXUNHVVHO#YHUZHQGHW/#VR#NDQQ#UHODWLY#IUHL#HQWVFKLHGHQ#ZHUGHQ/#ZlKUHQG#]1%1#EHL
1DK0# E]Z1# )HUQZlUPH# PD[LPDOH# 5�FNODXIWHPSHUDWXUHQ# YRUJHVFKULHEHQ# VLQG1# $XFK# EHL
%UHQQZHUWJHUlWHQ#VROOWH#DXI#HLQH#QLFKW#]X#KRKH#5�FNODXIWHPSHUDWXU#+?83�&#LP#$XVOHJXQJVIDOO,#JHDFKWHW
ZHUGHQ/#XP#GLH#.RQGHQVDWLRQVHQHUJLH#QXW]HQ#]X#N|QQHQ1

:HLWHUKLQ# VLQG# GLH# $XVZLUNXQJHQ# HLQHU# VHKU# KRKHQ# 7HPSHUDWXUVSUHL]XQJ# +]1%1# :8268�&,# DXI# GHQ
0DVVHQVWURP##]X#EHDFKWHQ1#=X#KRKH#6SUHL]XQJHQ#EHZLUNHQ#]X#JHULQJH#0DVVHQVWU|PH/#ZDV#]XP#HLQHQ
]X# 3UREOHPHQ# EHL# GHU# $XVZDKO# JHHLJQHWHU# 9HQWLOH# I�KUW/# ]XP# DQGHUHQ# +ZHJHQ# GHU# JHULQJHQ
)OLH�JHVFKZLQGLJNHLWHQ,#HLQH# ODQJVDPH#5HDNWLRQ#DXI#9HUlQGHUXQJHQ#DP#7+09HQWLO#PLW#VLFK#EULQJW1#'LH
(LQIO�VVH#DXI#GLH#5HJHOXQJ#ZHUGHQ#QRFK#YHUWLHIW#LP#.DSLWHO#;#EHVSURFKHQ1

'HVZHLWHUHQ# PXVV# GHP# 0LQGHVWYROXPHQVWURP# HLQLJHU# :lUPHHU]HXJHU# 5HFKQXQJ# JHWUDJHQ# ZHUGHQ/
]1%1# EHQ|WLJHQ# GLH# PHLVWHQ# ZDQGKlQJHQGHQ# %UHQQZHUWJHUlWH# HLQHQ# VLFKHU]XVWHOOHQGHQ
0LQGHVWYROXPHQVWURP1# (LQ# WHLOZHLVH# HPSIRKOHQHV# 'UHLZHJH07KHUPRVWDWYHQWLO# DP# OHW]WHQ# +HL]N|USHU
Z�UGH# LP# 7HLOODVWEHWULHE# ]X# HLQHU# %HLPLVFKXQJ# YRQ# +HL]ZDVVHU# QDKH# GHU# 9RUODXIWHPSHUDWXU# ]XP
5�FNODXI#EHZLUNHQ/#ZDV#GLH#1XW]XQJ#GHU#%UHQQZHUWWHFKQLN#QHJDWLY#EHHLQIOXVVW1

%HL#GHU#$XVOHJXQJ#PLW#GHQ#:HUWHQ#88278�&#HUJLEW#VLFK#ZlKUHQG#GHU#hEHUJDQJV]HLW#HLQH#ZHLWHUH/#KlXILJ
QXU#LQ#GHU#%HWULHEVSUD[LV#IHVWVWHOOEDUH#3UREOHPDWLN1#'LH#PD[LPDOH#9RUODXIWHPSHUDWXU#YRQ#88�&#ZLUG#QXU
LP# $XVOHJXQJVIDOO# HUUHLFKW/# ZRGXUFK# ZlKUHQG# GHU# hEHUJDQJV]HLW# +HL]ZDVVHUWHPSHUDWXUHQ# JHIDKUHQ
ZHUGHQ/#GLH# LQ#GHU#1lKH#GHU#PHQVFKOLFKHQ#.|USHUWHPSHUDWXU# OLHJHQ#XQG#GHVKDOE#DOV#ÄNDOW³#HPSIXQGHQ
ZHUGHQ1
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'LH#*U|�H#GHU#+HL]IOlFKHQ#GLIIHULHUW#EHL#GHQ#7HPSHUDWXUVSUHL]XQJHQ# :8268/# :3273/#9826<# +.URQVEHUJ,
XQG#88278#QXU#JHULQJI�JLJ#>+HL]W#.RQ]HSW@1#)�U#GLH#3ODQXQJ#YRQ#1LHGULJHQHUJLHJHElXGHQ#P�VVHQ#9RU0
XQG# 1DFKWHLOH# HLQHU# 7HPSHUDWXUVSUHL]XQJ# JHQDX# DEJHZRJHQ# ZHUGHQ1# +LHU# ZLUG# DXI# ZHLWHUI�KUHQGH
/LWHUDWXU/#]1%1#GDV#+HL]WHFKQLVFKH#.RQ]HSW#.URQVEHUJ#>+HL]#.RQ]HSW@#YHUZLHVHQ1

$OV#6FKOXVVIROJHUXQJ#DXV#GHQ#REHQ#HUZlKQWHQ#hEHUOHJXQJHQ#ZLUG# I�U#GLH#ZHLWHUH#3URMHNWEHDUEHLWXQJ
GLH#7HPSHUDWXUSDDUXQJ#:3273�&#JHZlKOW1

:1515 8PVHW]XQJ#LQ#6RIWZDUH
'LH#(LQJDEH#GHU#$XVOHJXQJVYRU0#XQG#5�FNODXIWHPSHUDWXUHQ#HUIROJW#�EHU#HLQ#VHSDUDWHV#0HQ�1#$XFK#EHL
GHU#5RKUQHW]EHUHFKQXQJ#ZLUG#DXI#GLHVH#7HPSHUDWXUSDDUXQJ#]XU�FNJHJULIIHQ1

%,/'#5<#6<67(07(03(5$785(1

:16 $XVOHJXQJ#GHU#+HL]IOlFKHQ

:1614 +LQZHLVH#]XU#'LPHQVLRQLHUXQJ#YRQ#+HL]IOlFKHQ
'HU# +HL]N|USHUGLPHQVLRQLHUXQJ# VROOWH# JHUDGH# LQ# *HElXGHQ# QDFK# GHP# 1LHGULJHQHUJLHKDXVVWDQGDUG
EHVRQGHUH# %HDFKWXQJ# JHVFKHQNW# ZHUGHQ1# 'DEHL# LVW# LPPHU# DXI# GLH# JHPHLQVDPH# %HWUDFKWXQJ# GHV
=XVDPPHQVSLHOV#]ZLVFKHQ#+HL]N|USHU#XQG#9HQWLO#]X#DFKWHQ1

'XUFK# ]1%1# VWDUN# �EHUGLPHQVLRQLHUWH# +HL]N|USHU# HUJHEHQ# VLFK# P|JOLFKH# 6FKZDQNXQJVEUHLWHQ# GHV
+HL]ZlUPHYHUEUDXFKV# YRQ# 63111# 4;3# N:K2P5D1# (V# NDQQ# IHVWJHVWHOOW# ZHUGHQ/# GDVV# HLQH# DQJHERWHQH
hEHUOHLVWXQJ# GXUFK# +HL]N|USHU# DXFK# KlXILJ# DXVJHQXW]W# ZLUG# XQG# VRPLW# GHU# 0HKUYHUEUDXFK# HUNOlUW
ZHUGHQ# NDQQ1# :HLWHUH# *U�QGH# VLQG# ]X# KRFK# HLQJHVWHOOWH# +HL]NXUYHQ# XQG# HLQ# QLFKW# GXUFKJHI�KUWHU
K\GUDXOLVFKHU#$EJOHLFK#+YJO1#.DSLWHO#;,1

*HUDGH# LP#1LHGULJHQHUJLHKDXV#PXVV#GLH#*HJHQ�EHUVWHOOXQJ# YRQ# VWDWLVFKHU#+HL]ODVWEHUHFKQXQJ# QDFK
',1# 7:3404111# 6# XQG# GHU# $QIRUGHUXQJ# DQ# HLQH# 6FKQHOODXIKHL]XQJ# EHVRQGHUH# %HDFKWXQJ# ILQGHQ1# 'LH
'LIIHUHQ]HQ#]ZLVFKHQ#GLHVHQ#EHUHFKQHWHQ#/DVWHQ#VSLHOW#LQ#JXW#JHGlPPWHQ#*HElXGHQ#HLQH#JUR�H#5ROOH/
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GD# GLH# VWDWLVFKH# +HL]ODVW# VLQNW/# GHU# $XIZDQG# I�U# HLQH# 6FKQHOODXIKHL]XQJ# +]1%1# EHL# QlFKWOLFKHU
)HQVWHUO�IWXQJ,# DEVROXW# JHVHKHQ# MHGRFK# JOHLFK# EOHLEW1# 'HU# UHODWLYH# 0HKUDXIZDQG# VWHLJW# VRPLW# LP
*HJHQVDW]#]X#ELVKHULJHQ#6WDQGDUG0#E]Z1#$OWEDXWHQ1

$OV# P|JOLFKH# /|VXQJHQ# I�U# GLH# $XIKHL]SUREOHPDWLN/# ]1%1# DP# 0RUJHQ# QDFK# HLQHU# 1DFKWDEVHQNXQJ/
N|QQHQ#IROJHQGH#$QVlW]H#YRUJHVFKODJHQ#ZHUGHQ=

• (UK|KXQJ#GHU#9RUODXIWHPSHUDWXU#ZlKUHQG#GHU#$XIKHL]SKDVHQ/#ZDV#GXUFK#VRJHQDQQWH# Ä2SWLPLHUHU³
YRQ#GHU#UHJHOXQJVWHFKQLVFKHQ#6HLWH#KHU#P|JOLFK#LVW>

• 'LH# ]HLWZHLVH# 5HGX]LHUXQJ# GHU# =XOXIWPHQJH# EHL# +lXVHUQ# PLW# NRQWUROOLHUWHU# :RKQXQJVO�IWXQJ
+4XDVLVWDQGDUG#LP#1(+,/#PDQXHOO#RGHU#EHVVHU#DXWRPDWLVLHUW1#$XFK#HLQH#.RPELQDWLRQ#PLW#GHP#HUVWHQ
3XQNW#VWHOOW#HLQHQ#/|VXQJVDQVDW]#GDU1

• 3ODQXQJ# HLQHV# ]ZHLWHQ#+HL]N|USHUV/# GHU# EHL#5lXPHQ#PLW#0LVFKQXW]XQJ# HLQJHVHW]W#ZHUGHQ# NDQQ
+]1%1#EHL#:RKQ026FKODIUlXPHQ,1

'LH# 'LPHQVLRQLHUXQJ# HLQHV# HLQ]HOQHQ# +HL]N|USHUV# XQWHU# %HU�FNVLFKWLJXQJ# YRQ# =XVFKOlJHQ# I�U# GHQ
$XIKHL]IDOO# I�KUW/#ZLH#REHQ# VFKRQ#HUZlKQW/# ]X#HLQHU# VWDUNHQ#hEHUGLPHQVLRQLHUXQJ1#'LH#(UPLWWOXQJ#GHU
Q|WLJHQ#=XVFKOlJH#NDQQ#DXI#YHUVFKLHGHQH#$UWHQ#HUIROJHQ/#]XP#%HLVSLHO#NDQQ#GDV# IROJHQGH#'LDJUDPP
$QZHQGXQJ#ILQGHQ#>+HL]#.RQ]HSW@1
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'LH#$QZHQGXQJ#GHV#'LDJUDPPHV#HUIROJW#KLHU#H[HPSODULVFK#I�U#GDV#6FKODI]LPPHU#GHU#%HLVSLHOZRKQXQJ1
'LHVHV# XQWHUOLHJW# SHU# 'HILQLWLRQ# HLQH# 0LVFKQXW]XQJ# +6FKODIUDXP# 2# %�URUDXP,1# 'DV# 9HUKlOWQLV# YRQ
8PVFKOLH�XQJV0#]XU#*UXQGIOlFKH#EHWUlJW=

;/7
P46
P95

$
$

5

5

*)

2) == 1
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'DV#6HLWHQYHUKlOWQLV#LVW=

9/3
P8:/7
P:8/5

E
D6 === 1

'HU#IOlFKHQEH]RJHQH#:lUPHEHGDUI/#GHQ#GLH#3ODQXQJVVRIWZDUH#I�U#GDV#:RKQ]LPPHU#DQJLEW/#EHWUlJW=
TVSH]/:RKQHQ :</9≈;3#:2Pð

0LW#GLHVHQ#5DQGGDWHQ#HUJLEW#VLFK#HLQ#$XIKHL]]XVFKODJ#YRQ#FD1#63#(#DXI#GLH#1RUPKHL]ODVW1#'HU#E]Z1#GLH
+HL]N|USHU#P�VVWHQ#PLW#HLQHU#VSH]LILVFKHQ#+HL]ODVW#YRQ#HWZD#433#:2Pð#DXVJHOHJW#ZHUGHQ1

:1615 5HJHOXQJVSUREOHPDWLN#EHL#6FKQHOODXIKHL]XQJ
:�UGH# GLH# ]XVlW]OLFKH# $XIKHL]OHLVWXQJ# GXUFK# HLQHQ# HLQ]HOQHQ/# JU|�HU# GLPHQVLRQLHUWHQ# +HL]N|USHU
JHGHFNW/# HUJlEH# VLFK# IROJHQGHU# 6DFKYHUKDOW=# ,VW# GHU# $XIKHL]IDOO# +PLW# VWlUNHUHU# /HLVWXQJVDQIRUGHUXQJ,
DEJHVFKORVVHQ#XQG#ZLUG#QXU#QRFK#GLH#VWDWLRQlUH#/HLVWXQJ#EHQ|WLJW/# I�KUW#GLHV#]X#UHJHOXQJVWHFKQLVFKHQ
3UREOHPHQ1

'HU#HUIRUGHUOLFKH#0DVVHQVWURP#UHGX]LHUW#VLFK#HUKHEOLFK/#GDV#7KHUPRVWDWYHQWLO#PXVV#ZHLWHU#VFKOLH�HQ/#VR
GDVV# DXIJUXQG# GHV# DXFK# DOV# Ä:XQGHUV# GHU#:DUPZDVVHUKHL]XQJ³# EH]HLFKQHWHQ#3KlQRPHQV/# MH# QDFK
7HPSHUDWXUVSUHL]XQJ#HLQH#5HGXNWLRQ#GHU#:DVVHUPHQJH#XP#ELV#]X#<3(#HUIROJHQ#PXVV1#'LH#5HJHOJ�WH
QLPPW# GUDVWLVFK# DE/# HV# NDQQ# ]XP# =ZHLSXQNWUHJOHU09HUKDOWHQ# GHV# 9HQWLOV# NRPPHQ1# :HLWHUH
(UOlXWHUXQJHQ#]X#GLHVHP#7KHPD#IROJHQ#LQ#.DSLWHO#;1
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(LQH# $OWHUQDWLYH# ]XU# /|VXQJ# GHU# $XIKHL]SUREOHPDWLN# NDQQ# GLH# ,QVWDOODWLRQ# HLQHV# ]ZHLWHQ#+HL]N|USHUV
VHLQ1#'LHVHU#ZLUG#QXU# LQ#%HWULHE#JHQRPPHQ/#ZHQQ#GLH#]XVlW]OLFKH#/HLVWXQJ/#]1%1#DP#0RUJHQ/#EHQ|WLJW
ZLUG1# 8P# GLHVH# 6FKDOWXQJ# ]X# HUP|JOLFKHQ# LVW# HV# QLFKW# ]XPXWEDU/# GHP# 1XW]HU# GDV# PRUJHQGOLFKH
Ä$XIGUHKHQ³#GHV#9HQWLOV#XQG#Ä$EGUHKHQ³#QDFK#GHU#%HGDUIVGHFNXQJ#]X#�EHUODVVHQ1

:LUG#GHU#]ZHLWH#+HL]N|USHU#QDFK#(UUHLFKHQ#GHV#VWDWLVFKHQ#=XVWDQGHV#QLFKW#KHUXQWHU#UHJXOLHUW/#VR#HUJLEW
VLFK#QHEHQ#GHU#P|JOLFKHQ#JHJHQVHLWLJHQ#%HHLQIOXVVXQJ#GHU#+HL]N|USHU#+EH]RJHQ#DXI#GLH#7KHUPRVWDWH,
DXFK# GLH# JOHLFKH# REHQ# EHVFKULHEHQH# 3UREOHPDWLN# GHU# UHGX]LHUWHQ# 0DVVHQVWU|PH# XQG# GDPLW# HLQHV
VFKOHFKWHQ# 5HJHOYHUKDOWHQV1# (V# ZLUG# GHVKDOE# DQJHUDWHQ/# GHQ# ]XVlW]OLFKHQ# +HL]N|USHU# PLW# HLQHP
HOHNWURQLVFKHQ#7KHUPRVWDWNRSI#DXV]XU�VWHQ#XQG#HQWVSUHFKHQG#]X#SURJUDPPLHUHQ1

:1616 6RIWZDUHXPVHW]XQJ
,QQHUKDOE#GHU# YHUZHQGHWHQ#6RIWZDUH#EHVWHKW# NHLQH#0|JOLFKNHLW/#GLH# ]XVlW]OLFK#EHQ|WLJWH# /DVW# I�U# GHQ
$XIKHL]IDOO#VHSDUDW#EHUHFKQHQ#]X# ODVVHQ1#'LHV# LVW#YHUPXWOLFK#EHGLQJW#GXUFK#GLH#$QOHKQXQJ#DQ#ELVKHULJH
1RUPHQ/#ZLH#HEHQ#GHU#',1#7:341

(LQH#%HU�FNVLFKWLJXQJ#GHV#$XIKHL]]XVFKODJHV#NDQQ#QXU#PDQXHOO#EHU�FNVLFKWLJW#ZHUGHQ/# LQGHP#GHU# I�U
HLQ#*HElXGH#EHUHFKQHWH#:HUW#I�U#GLH#5DXPKHL]ODVW#PLW#HLQHP#K|KHUHQ#:HUW#+XQWHU#9HUZHQGXQJ#HLQHV
IUHL#JHZlKOWHQ#=XVFKODJHV/#]XP#%HLVSLHO#63(,#�EHUVFKULHEHQ#ZLUG1

%,/'#65#:$+/#'(6#+(,=.g53(56

,Q#$QOHKQXQJ#DQ#GLH#',1#7:3406#EHVWHKW#GLH#2SWLRQ# I�U#DOOH#+HL]N|USHU#GHV#3URMHNWHV#HLQHQ#=XVFKODJ
DXI#GLH#EHUHFKQHWH#+HL]ODVW#]X#JHZlKUHQ1
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%,/'#66#:$+/#'(6#$86/(*81*6=86&+/$*(6

)�U#IROJHQGH#6RIWZDUHHQWZLFNOXQJHQ#VROOWH#GLH#%HUHFKQXQJ#HLQHV#$XIVFKODJHV#$QKDQG#GHU#5DXPGDWHQ
+VLHKH#YRUJHVFKODJHQHV#'LDJUDPP#GHV#>+HL]#.RQ]HSWHV@,#HUP|JOLFKW#ZHUGHQ1

:17 $QRUGQXQJ#GHU#+HL]IOlFKHQ

:1714 $OOJHPHLQH#+LQZHLVH
'LH#$QRUGQXQJ#GHU#+HL]IOlFKHQ#LQQHUKDOE#GHU#:RKQXQJ#E]Z1#GHV#5DXPHV#VROOWH/#ZLH#ELVKHU#DXFK#PHLVW
�EOLFK/# XQWHUKDOE# GHU# )HQVWHUIOlFKHQ# HUIROJHQ1# +DQGHOW# HV# VLFK# XP# ELV# DXI# GHQ# %RGHQ# UHLFKHQGH
*ODVIOlFKHQ/#VR# LVW#DXFK#KLHU#GLH# ,QVWDOODWLRQ#YRU#RGHU#QHEHQ#GLHVHQ#]X#HPSIHKOHQ1#(V#VROOWHQ# MHGRFK
EDXOLFKH#0D�QDKPHQ#JHWURIIHQ#ZHUGHQ/#XP#GHQ#GLUHNWHQ#6WUDKOXQJVYHUOXVW#GHV#+HL]N|USHUV#GXUFK#GLH
*ODVIOlFKHQ#]X#PLQLPLHUHQ#+]1%1#YRQ#+.0+HUVWHOOHUQ#PLW#DQJHERWHQHQ#9HUNOHLGXQJHQ,1

'LH# 3RVLWLRQLHUXQJ# GHU# +HL]N|USHU# XQWHUKDOE# YRQ# )HQVWHUQ# ZLUNW# ]XP# HLQHQ# GHU# VRQVW# DXIWUHWHQGHQ
.DOWOXIWVWU|PXQJ#HQWJHJHQ#+P|JOLFK#)ROJH=#GHU#5DXP#LVW#ÄIX�NDOW³,/#]XP#DQGHUHQ#ZLUG#GLH#LQ#)HQVWHUQlKH
DXIWUHWHQGH#$EVWUDKOXQJ#YRQ#.|USHUZlUPH#]X#GHQ#*ODVIOlFKHQ#KLQ#LQ#JHZLVVHP#0D�H#NRPSHQVLHUW1#=XU
6LFKHUVWHOOXQJ#GLHVHU#$QIRUGHUXQJ#ZHUGHQ#IROJHQGH#3XQNWH#QDFK#>9',#9363@#JHIRUGHUW=

• $QRUGQXQJ#HLQHV#+HL]N|USHUV#XQWHU#MHGHV#)HQVWHU
• 'HU#+HL]N|USHU#PXVV#VLFK#PLQGHVWHQV#�EHU#GLH#JHVDPWH#)HQVWHUEUHLWH#HUVWUHFNHQ#+GLH#:DKO#GHU#

%DXK|KH#E]Z1#%DXWLHIH#LVW#GDQQ#IUHLJHVWHOOW#XQG#VROO#QDFK#KHL]WHFKQLVFKHQ0#E]Z1#DUFKLWHNWRQLVFKHQ#
*HVLFKWVSXQNWHQ#HUIROJHQ1,

'LHVH#$QIRUGHUXQJHQ#ODVVHQ#VLFK#DXV#QDFKIROJHQG#JHQDQQWHQ#*U�QGHQ#LQ#1LHGULJHQHUJLHJHElXGH#NDXP
XPVHW]HQ=

• %HL# ,QVWDOODWLRQ# HLQHV#+HL]N|USHUV# XQWHU# MHGHP# )HQVWHU# HUJHEHQ# VLFK# EHL#5lXPHQ#PLW#PHKUHUHQ
)HQVWHUQ# LP#1(+# WHLOZHLVH# VR# QLHGULJH#/HLVWXQJHQ#SUR#+HL]N|USHU/# GDVV# GLHVH# NDXP#DXV]XOHJHQ
VLQG1

• 'LH#)RUGHUXQJ#QDFK#:DKO#HLQHV#+HL]N|USHUV# LQ#)HQVWHUEUHLWH/#Z�UGHQ#VLFK# WHLOZHLVH# WKHRUHWLVFKH
%DXK|KHQ# HUJHEHQ/# GLH# 6RQGHUDQIHUWLJXQJHQ# HUIRUGHUQ# XQG# DXV# RSWLVFKHQ# *U�QGHQ# DE]XOHKQHQ
VLQG1
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• :HLWHUKLQ#OlXIW#GLH#$XVOHJXQJ#PHKUHUHU#+HL]IOlFKHQ#DXI#GLH#:DKO#YRQ#HLQIDFKHQ#+HL]SODWWHQ#RKQH#
.RQYHNWRUEOHFKH# KLQDXV1# 'LHV# EULQJW# HLQ# VFKOHFKWHUHV# G\QDPLVFKHV# 9HUKDOWHQ# PLW# VLFK# XQG
ZLGHUVSULFKW# VRPLW# DXFK# GHQ# (PSIHKOXQJHQ# GHV# KHL]WHFKQLVFKHQ# .RQ]HSWHV# .URQVEHUJ# >+HL]
.RQ]HSW@/#ZHOFKHV#GLH#$XVZDKO#YRQ#7\S#45# E]Z1#7\S#55#I�U#GDV#1(+#IRUGHUW1

• 'D# GLH# $XVZDKO# GHU# +HL]N|USHU# QLH# JHWUHQQW# YRQ# GHU# 9HQWLODXVOHJXQJ# EHWUDFKWHW# ZHUGHQ# GDUI/
Z�UGHQ#VLFK#EHL#GHUDUW#NOHLQHQ#/HLVWXQJHQ#SUR#+HL]N|USHU#VR#JHULQJH#0DVVHQVWU|PH#HUJHEHQ/#GDVV
GLH#RKQHKLQ# LP#1(+#VFKRQ#VFKZLHULJH#$XVZDKO#YRQ#+HL]N|USHUYHQWLOHQ#+VLHKH#.DSLWHO#;,/#DXIJUXQG
QRFK#JHULQJHUHU#NYV0:HUWH#IDVW#XQP|JOLFK#JHPDFKW#Z�UGH#+XQWHU#GHU#9RUJDEH#ZHLWHUHU#(FNGDWHQ#XQG
XQWHU#%HU�FNVLFKWLJXQJ#ELVKHU#DP#0DUNW#YHUI�JEDUHU#9HQWLOH,1

(V# VROOWH# YLHOPHKU# HLQH# $QRUGQXQJ# XQWHUKDOE# GHU# )HQVWHU# HUIROJHQ/# MHGRFK# RKQH# 9RUJDEH# HLQHU
NRQNUHWHQ#%DXOlQJH1#'LH#$XVZDKO#N|QQWH#GXUFK#HLQHQ#IDYRULVLHUWHQ#+HL]N|USHUW\SHQ#HUIROJHQ1

:1715 8PVHW]XQJ#LQ#6RIWZDUH
'LH#$QRUGQXQJ#GHU#+HL]N|USHU#ZLUG#LQQHUKDOE#GHU#5RKUQHW]EHUHFKQXQJ#LQ#GHU#=HLFKQXQJ#YHUGHXWOLFKW1

(LQ# 5DXP# NDQQ# DXFK# PLW# PHKUHUHQ# +HL]N|USHUQ# DXVJHVWDWWHW# ZHUGHQ1# :LUG# HLQ# +HL]N|USHU# I�U# GLH
'HFNXQJ# HLQHU# ]XVlW]OLFKHQ# $XIKHL]OHLVWXQJ# EHQ|WLJW/# NDQQ# GLHVHP# GHU# HQWVSUHFKHQGH# $QWHLO# DQ# GHU
*HVDPWKHL]ODVW#GHV#5DXPHV#]XJHRUGQHW#ZHUGHQ#+KLHU#5#+HL]N|USHU#PLW#MH#8;9:,1

#
%,/'#67#(,1*$%(#921#=86$7=+(,=.g53(51

'LH#$UW#GHU#+HL]N|USHUZDKO#NDQQ#HEHQIDOOV#PDQXHOO#HLQJHJHEHQ#ZHUGHQ1#+HL]N|USHU#N|QQHQ#QDFK#HLQHU
0LQGHVWOlQJH/#0D[LPDOK|KH#HWF1/#DEHU#DXFK#OHLVWXQJVJHQDX#JHZlKOW#ZHUGHQ1
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%,/'#68#237,0,(581*6.5,7(5,(1#)h5#+(,=.g53(5

'LH#:DKO#XQG#$QRUGQXQJ#GHU#+HL]N|USHU# LQQHUKDOE#GHV#XQWHUVXFKWHQ#3URJUDPPHV# LVW# I�U#GHQ#%HUHLFK
GHU#1LHGULJHQHUJLHJHElXGH#SUDNWLNDEHO1
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;;  5522++5511((77==%%((55((&&++118811**##8811''##++<<''55$$88//,,66&&++((55##$$%%**//((,,&&++

;14 5HOHYDQWH#3ODQXQJVSKDVHQ

'LH# 5RKUQHW]EHUHFKQXQJ# VROOWH# DP# (QGH# GHU# (QWZXUIVSODQXQJ# YRU# GHU# (UVWHOOXQJ# GHV# HUVWHQ
3ULPlUHQHUJLHQDFKZHLVHV# YRUOLHJHQ1# 'LH# :DKO# NRQNUHWHU# 7KHUPRVWDWYHQWLOH# XQG# GLH# WKHRUHWLVFKH
%HUHFKQXQJ# GHV# K\GUDXOLVFKHQ# $EJOHLFKHV# NDQQ# LQ# GHU# *HQHKPLJXQJV0# XQG# $XVI�KUXQJVSODQXQJ
HUIROJHQ1

;15 (UNOlUXQJ#GHU#%HJULIIH

;1514 9HQWLODXWRULWlW
'LH#9HQWLODXWRULWlW/#ZHOFKH#GLH#5HJHOTXDOLWlW#ZLGHUVSLHJHOW/# LVW#GDV#9HUKlOWQLV#GHV#'UXFNYHUOXVWHV#�EHU
GHP#5HJHOZLGHUVWDQG#]XP#'UXFNYHUOXVW#GHV#JHVDPWHQ#5HJHONUHLVHV1#'HU#:HUW#GLHVHU#$XWRULWlW#VROOWH#LP
%HUHLFK#YRQ#3/6#111#3/:#OLHJHQ1#'LH#9HQWLODXWRULWlW#EHUHFKQHW#VLFK#ZLH#IROJW=

433/JHV

433/9
9 S

S
D

∆
∆

=

PLW# 433/9433/VW5H433/JHV SSS ∆+∆=∆

∆S9/433# 'UXFNYHUOXVW#�EHU#GHP#5HJHOZLGHUVWDQG#GHV#9HQWLOV#EHL#YROOHU#gIIQXQJ
∆S5HVW/433 'UXFNYHUOXVW#GHV#1HW]HV#+LQFO1#*HKlXVH0#XQG#9RUHLQVWHOOZLGHUVWDQG#GHV#9HQWLOV,
∆SJHV/433 JHVDPWHU#'UXFNYHUOXVW#GHV#5HJHONUHLVHV

;1515 3URSRUWLRQDOEHUHLFK
'HU#JHVDPWH#6WHOOEHUHLFK#HLQHV#9HQWLOV#ZLUG#3URSRUWLRQDOEHUHLFK#JHQDQQW1#(U#JLEW#EHL#7KHUPRVWDWYHQWLOHQ
DQ/# XP# ZLH# YLHO# .HOYLQ# VLFK# GLH# 5DXPOXIWWHPSHUDWXU# lQGHUQ# PXVV/# XP# GHQ# JHVDPWHQ
$XVOHJXQJVYHQWLOKXE#]X#�EHUZLQGHQ1#'LH#3URSRUWLRQDODEZHLFKXQJ#;S#LVW#GLH#'LIIHUHQ]#]ZLVFKHQ#,VW0#XQG
6ROOZHUW1#%HL#HLQHU#7HPSHUDWXUUHJHOXQJ#LVW#]1%1# VROOLVW3; ϑ−ϑ= 1

%HL# HLQHU# 'LPHQVLRQLHUXQJ# YRQ# 7KHUPRVWDWYHQWLOHQ# LVW# HLQ# $XVOHJXQJVSURSRUWLRQDOEHUHLFK# ;3/$# ]X
ZlKOHQ1#'LHVHU#JLEW#GLH#7HPSHUDWXUHUK|KXQJ#DQ/#GLH#QRWZHQGLJ#LVW/#XP#GDV#9HQWLO#+DXV#GHU#SURMHNWLHUWHQ
=ZLVFKHQVWHOOXQJ,#YROOVWlQGLJ#]X#VFKOLH�HQ1#)�U#GLH#$XVOHJXQJ#YRQ#7KHUPRVWDWYHQWLOHQ#ZLUG#HLQ#%HUHLFK
YRQ#;S/$# #4#ELV#5#.#DQJHJHEHQ1

-H#NOHLQHU#GLHVHU#:HUW# LVW/#GHVWR#JU|�HU# LVW#GLH#(LQVSDUXQJ#GHV#-DKUHVKHL]HQHUJLHYHUEUDXFKV/#GD#GDV
9HQWLO#HPSILQGOLFKHU#DXI#6W|UJU|�HQ#UHDJLHUW1#+LHUEHL#GDUI# MHGRFK#GLH#5HJHOEDUNHLW#QLFKW# OHLGHQ/#GHQQ# LVW
GHU#3URSRUWLRQDOEHUHLFK#]X#NOHLQ#DXVJHOHJW/#NDQQ#HLQ#=ZHLSXQNW09HUKDOWHQ#GHV#9HQWLOV#GLH#)ROJH#VHLQ1
(LQH#P|JOLFKH#1XW]HUUHDNWLRQ#NDQQ#GLH#(UK|KXQJ#GHV#7HPSHUDWXUVROOZHUWHV#VHLQ1
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;1516 'XUFKIOXVVNHQQZHUW
'HU#'XUFKIOXVVNHQQZHUW#HLQHV#9HQWLOV/#ZHOFKHU#YRP#+HUVWHOOHU#JHPHVVHQ#XQG#DOV#N90:HUW#DQJHJHEHQ
ZLUG/# HUJLEW# VLFK# GXUFK# HLQ# IHVWJHOHJWHV#:HUWHSDDU=# GHU#'XUFKIOXVVNHQQZHUW# LVW# GHU#9ROXPHQVWURP# LQ
P62K#YRQ#:DVVHU#PLW#HLQHU#7HPSHUDWXU#YRQ#8063�&/#GHU#HLQH#'UXFNGLIIHUHQ]#YRQ#4#EDU#�EHU#GHU#$UPDWXU
HU]HXJW1# +'LH# (LQKHLW# P62K# ZLUG# RIWPDOV# QLFKW# DQJHJHEHQ,1# 'HU# VWDWLVWLVFKH# 0LWWHOZHUW# HLQHU
$UPDWXUHQVHULH#EHL#YROOVWlQGLJ#JH|IIQHWHP#9HQWLO#ZLUG#DOV#N960:HUW#DQJHJHEHQ1

'HU# N90:HUW# I�U# GLH# $XVOHJXQJ# +N9/$,# ZLUG# PLW# GHU# HUZ�QVFKWHQ# 9HQWLODXWRULWlW# +XQG# GHP# GDUDXV
UHVXOWLHUHQGHQ#YHUI�JEDUHQ#'UXFNYHUOXVW,#XQG#GHP#$XVOHJXQJVYROXPHQVWURP#HUPLWWHOW1#'D]X#DQ#GLHVHU
6WHOOH#HLQ#%HLVSLHO=

*HJHEHQ#VLQG= $9ú /#D9#XQG# 1HW]S∆

*HVXFKW#VLQG= 433/9S∆ #XQG#N9/$

$XV#GHU#9HQWLODXWRULWlW#IROJW#GHU#HUIRUGHUOLFKH#'UXFNYHUOXVW#�EHU#GHP#9HQWLO=

1HW]433/9

433/9
9 SS

S
D

∆+∆
∆

= ⇒ 1HW]
9

9
433/9 S

D4
DS ∆⋅
−

=∆ 1

0LW#GLHVHP#'UXFNYHUOXVW#XQG#GHP#EHNDQQWHQ#9ROXPHQVWURP#NDQQ#GHU#HUIRUGHUOLFKH#N9/$0:HUW#EHVWLPPW
ZHUGHQ=

433/9
$$/9 S

EDU49N
∆

⋅= ú 1

;16 .ULWHULHQ#GHU#5RKUQHW]EHUHFKQXQJ

1LHGULJHQHUJLHJHElXGH# PLW# KRKHQ# 'lPPVWDQGDUGV# ZHLVHQ# VHKU# JHULQJH# +HL]ODVWHQ# XQG# VRPLW# VHKU
QLHGULJHUH# +HL]ZDVVHUPDVVHQVWU|PH# DXI1# 'XUFK# GLH# %HUHFKQXQJ# GHU# VWDWLRQlUHQ# +HL]ODVW# XQG# GHU
)HVWOHJXQJ# GHU# 7HPSHUDWXUVSUHL]XQJ# LVW# GHU# 0DVVHQVWURP# I�U# GDV# 5RKUQHW]# HLQGHXWLJ# GHILQLHUW1# 'LH
:DKO# HLQHV# 4XHUVFKQLWWV# XQG# GHU# GHILQLHUWH# 0DVVHQVWURP# HUJHEHQ# GLH# )OLH�JHVFKZLQGLJNHLW# GHV
+HL]PHGLXPV1# ,P# $XIKHL]IDOO# NRPPW# HV# ]X# K|KHUHQ# 0DVVHQVWU|PHQ/# GLH# ZLHGHUXP# GLH
)OLH�JHVFKZLQGLJNHLW#KHUDXIVHW]HQ#XQG#GHQ#'UXFNYHUOXVW#GHV#5RKUQHW]HV#QDFKWHLOLJ#HUK|KHQ1

'XUFK#GLH#:DKO#HLQHV#NOHLQHQ#5RKUTXHUVFKQLWWHV#+VRIHUQ#SUDNWLVFK#P|JOLFK,#ZLUG#]ZDU#GLH#)OH[LELOLWlW#GHV
+HL]XQJVV\VWHPV# HUK|KW# +JU|�HUH# )OLH�10# X1# $QVSUHFKJHVFKZLQGLJNHLW,/# GDV# 3UREOHP# GHU
9HQWLODXVOHJXQJ# ZLUG# GDGXUFK# ZHLWHU# YHUVFKlUIW/# GD# HLQH# DN]HSWDEOH# 9HQWLODXWRULWlW# GHU# HLQ]HOQHQ
7KHUPRVWDWYHQWLOH#PLW#VWHLJHQGHP#'UXFNYHUOXVW#�EHU#GLH#/HLWXQJHQ#+JUR�HU#5HVWGUXFNYHUOXVW#LP#6\VWHP,
QRFK#VFKZHUHU#]X#HUUHLFKHQ#LVW1
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%HL# GHU# $XVZDKO# GHU# 5RKUTXHUVFKQLWWH# LVW# HEHQIDOOV# GLH# SUDNWLVFKH# $XVI�KUXQJ# GHU
5RKUOHLWXQJVYHUOHJXQJ# ]X# EHU�FNVLFKWLJHQ1# (V# LVW# QDFK# 0HLQXQJ# GHU# 9HUIDVVHU# SUREOHPDWLVFK/# VHKU
NOHLQH#5RKUTXHUVFKQLWWH+?62;³,/#ZHOFKH#GXUFKDXV#9HUZHQGXQJ#LP#1LHGULJHQHUJLHKDXV#ILQGHQ#N|QQWHQ/#LQ
GHU#3UD[LV#]X#YHUOHJHQ1

:HLWHUKLQ#VROOWH#EHL#GHU#3ODQXQJ#XQG#9HUOHJXQJ#YRQ#5RKUOHLWXQJHQ#GDUDXI#JHDFKWHW#ZHUGHQ/#GDVV#GDV
KRUL]RQWDOH# 9HUWHLOV\VWHP# KLQWHU# GHP# :lUPHHU]HXJHU# +IU�KHU# XQWHU# GHU# .HOOHUGHFNH# JHI�KUW,# LP
1LHGULJHQHUJLHJHElXGH#P|JOLFKVW#LQQHUKDOE#GHU#JHGlPPWHQ#*HElXGHK�OOH#DXVJHI�KUW#ZLUG1#6R#N|QQHQ
GLH#:lUPHYHUWHLOYHUOXVWH# YHUPLQGHUW#ZHUGHQ1#'LHV# JLOW# LQVEHVRQGHUH# GDQQ/#ZHQQ# GLH#*HElXGH# RKQH
WlJOLFKH#7HPSHUDWXUDEVHQNXQJHQ#EHKHL]W#ZHUGHQ1

(LQ#1DFKWHLO# GLHVHU#9HUOHJHDUW# LVW# GLH# XQJHUHJHOWH#:lUPHDEJDEH1# ,Q# =RQHQ#PLW# VHKU# GLFKW# YHUOHJWHQ
5RKUOHLWXQJHQ# +]1%1# :RKQXQJVYHUWHLOHU# LQ# :RKQXQJVIOXUHQ,# NDQQ# HV# ]X# HLQHU# hEHUVFKUHLWXQJ# GHU
$XVOHJXQJVLQQHQWHPSHUDWXU#NRPPHQ1

;17 5HFKHQJDQJ#GHU#5RKUQHW]EHUHFKQXQJ

$XIJUXQG# GHU# YHUNOHLQHUWHQ# $XVOHJXQJVVSLHOUlXPH# GXUFK# YHUI�JEDUH# $QODJHQNRPSRQHQWHQ/# ZLH
7KHUPRVWDWYHQWLOH/# 'LIIHUHQ]GUXFNUHJOHU/# $EJOHLFKGURVVHOQ# PXVV# VLFK# GDV# 5HFKHQYHUIDKUHQ# ]XU
5RKUQHW]GLPHQVLRQLHUXQJ# GHQ# GDUDXV# UHVXOWLHUHQGHQ# (UIRUGHUQLVVHQ# DQSDVVHQ1# :XUGH# IU�KHU# GDV
5RKUQHW]#]XQlFKVW#DQKDQG#GHV#PLWWOHUHQ#'UXFNYHUOXVWJHIlOOHV#DXVJHOHJW/# I�KUW#GLHVHV#X181#KHXWH#QLFKW
PHKU#]X#EHIULHGLJHQGHQ#(UJHEQLVVHQ1#)�U#GLH#5RKUQHW]GLPHQVLRQLHUXQJ#ZHUGHQ#GDKHU#IROJHQGH#6FKULWWH
YRUJHVFKODJHQ=

41 )HVWOHJXQJ#HLQHU#PLQLPDOHQ#'UXFNGLIIHUHQ]/#GLH#VLFK#GXUFK#3XPSHQDXVOHJXQJ#E]Z1# 0UHJHOXQJ
RGHU# GHQ# (LQVDW]# YRQ#'LIIHUHQ]GUXFNUHJOHUQ# UHDOLVLHUHQ# OlVVW1#'DEHL# LVW# XQWHU# %HDFKWXQJ# GHU
9HQWLODXWRULWlW# HLQ# KHUVWHOOHUDEKlQJLJHU# 0LQGHVWGUXFNYHUOXVW# �EHU# GHP# 5HJHOTXHUVFKQLWW# GHV
7KHUPRVWDWYHQWLOV# ]1%1# 4/8# ELV# 5/8# N3D# HLQ]XKDOWHQ1# 8QWHU# GLHVHQ# 9RUDXVVHW]XQJHQ# LVW# HLQH
)HVWOHJXQJ#DXI#83#PEDU#I�U#GLH#NRQVWDQW#]X#KDOWHQGH#'UXFNGLIIHUHQ]#UHDOLVWLVFK1

51 %HUHFKQXQJ#GHU#$XVOHJXQJVYROXPHQVWU|PH#XQG#=XRUGQXQJ#]X#GHQ#HLQ]HOQHQ#7HLOVWUHFNHQ1
61 $XVZDKO#GHU#7KHUPRVWDWYHQWLOH# I�U#VlPWOLFKH#+HL]N|USHU# +%HU�FNVLFKWLJXQJ#GHU#(PSIHKOXQJHQ

]XU#9HQWLODXVOHJXQJ#LQ#.DSLWHO#;19,#.|QQHQ#GLH#$XVOHJXQJVHPSIHKOXQJHQ#GXUFKZHJ#RGHU#LQ#GHU
0HKU]DKO# GHU# )lOOH# QLFKW# HLQJHKDOWHQ# ZHUGHQ/# LVW# HLQH# 9HUULQJHUXQJ# GHU
$XVOHJXQJVWHPSHUDWXUVSUHL]XQJ#DE]XZlJHQ1
$XV# GHP# 5HVWGUXFNYHUOXVW# XQG# GHU# DEJHVFKlW]WHQ# 5RKUOHLWXQJVOlQJH# HUJLEW# VLFK# GHU
XQJ�QVWLJVWH#+HL]N|USHU/# I�U# GHQ#PLW# GHU#5RKUQHW]EHUHFKQXQJ# EHJRQQHQ#ZLUG1#$QKDQG# HLQHU
9RU�EHUOHJXQJ# N|QQHQ# L1D1# EHL#ZRKQXQJVZHLVHU# 9HUWHLOXQJ# VlPWOLFKH# $QVFKOXVVOHLWXQJHQ#PLW
GHP#NOHLQVWHQ/#NRQVWUXNWLY#VLQQYROOHQ#5RKUOHLWXQJVGXUFKPHVVHU#GLPHQVLRQLHUW#ZHUGHQ1

71 5HVHUYLHUXQJ#HLQHV#FD1# 53(LJHQ#$QWHLOV#DP#*HVDPWGUXFNYHUOXVW#]XU#9RUHLQVWHOOXQJ#DQ# MHGHP
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9HUEUDXFKHU/# LQNO1# GHV#'UXFNYHUOXVWHV# LQ# GHU# $QVFKOXVVOHLWXQJ# XQG# GHU# QLFKW# YRUHLQJHVWHOOWHQ
(LQVWHOOGURVVHO# HLQHU# 5�FNODXIYHUVFKUDXEXQJ# XQG2# RGHU# HLQHU# PLQLPDOHQ# 9RUHLQVWHOOXQJ# GHV
7KHUPRVWDWYHQWLOV1

81 'LPHQVLRQLHUXQJ# GHU# VHQNUHFKWHQ# 9HUWHLOOHLWXQJHQ# HQWVSUHFKHQG# GHV# YHUI�JEDUHQ
6FKZHUNUDIWXPWULHEGUXFNHV/#XP#GLH#DEJHKHQGHQ#9HUEUDXFKHU#LQ#HWZD#JOHLFK]XVWHOOHQ1#%HL#HLQHU
:3273�&0$XVOHJXQJ#HUJLEW# VLFK#SUR#0HWHU#+|KHQGLIIHUHQ]#HLQH# YHUI�JEDUH#'UXFNGLIIHUHQ]# YRQ
453# 3D1# 5HFKQHW# PDQ# SDXVFKDO# 53(# GDYRQ# I�U# (LQ]HOZLGHUVWlQGH/# HUJLEW# VLFK# HLQ
$XVOHJXQJVZHUW#YRQ#83#3D2P/#ZREHL#GLHVHU#HKHU#�EHU0#DOV#XQWHUVFKULWWHQ#ZHUGHQ#VROOWH1

91 %HUHFKQXQJ# GHV# YHUI�JEDUHQ# 5HVWGUXFNYHUOXVWHV# LQ# GHQ# XQJ�QVWLJVWHQ# 6WUlQJHQ/# (UPLWWOXQJ
HLQHV#PLWWOHUHQ#'UXFNYHUOXVWJHIlOOHV1
,Q#QHXHUHQ#)DFKDUWLNHOQ#ZHUGHQ#'UXFNYHUOXVWJHIlOOH#YRQ#53083#3D2P#HPSIRKOHQ1#$XIJUXQG#GHU
YHUULQJHUWHQ# +HL]OHLVWXQJ# XQG# GHU# HUK|KWHQ# 7HPSHUDWXUVSUHL]XQJ# HUJHEHQ# VLFK# NHLQH
XQJHZ|KQOLFK# JUR�HQ# 5RKUOHLWXQJVTXHUVFKQLWWH/# GLH# 5RKUGLPHQVLRQHQ# DXV# GHP
*HElXGHEHVWDQG#PLW#HLQHU#W\SLVFKHQ#+HL]ODVW#YRQ#433#:2Pð#ZHUGHQ#HKHU#XQWHUVFKULWWHQ1
$OV#2ULHQWLHUXQJ#NDQQ#GDKHU#DXFK#HLQ#:HUW#YRQ#53083#3D2P#GLHQHQ/#XQQ|WLJ#JUR�H#'XUFKPHVVHU
VROOWHQ# DEHU# EHL# YHUI�JEDUHP# 'LIIHUHQ]GUXFN# YHUPLHGHQ# ZHUGHQ/# XP# HLQH# VFKQHOOH
:DVVHUYHUWHLOXQJ# XQG#PLQLPDOH#9HUOXVWREHUIOlFKHQ# ]X# UHDOLVLHUHQ1#:HUGHQ# GLH#ZDDJHUHFKWHQ
9HUWHLOOHLWXQJHQ#ELV#]X#GHQ#VHQNUHFKWHQ#9HUWHLOXQJHQ#GUXFNYHUOXVWDUP#DXVJHI�KUW/# LVW# L1D1#HLQH
]HQWUDOH#'LIIHUHQ]GUXFNUHJOXQJ#DXVUHLFKHQG1

:1 1DFK#GHU#)HVWOHJXQJ#GHU#HLQ]HOQHQ#5RKUOHLWXQJVTXHUVFKQLWWH#PXVV#QRFK#GLH#QLFKW#YHUEUDXFKWH
'UXFNGLIIHUHQ]#I�U#MHGHQ#+HL]N|USHU#HUPLWWHOW#ZHUGHQ/#XP#GHQ#(LQVWHOOZHUW#GHU#9RUHLQVWHOOXQJ#]X
HUPLWWHOQ1

7$%(//(#44#5(&+(1*$1*#=85#52+51(7=%(5(&+181*

;18 +LQZHLVH#]XP#+\GUDXOLVFKHQ#$EJOHLFK

'HU#K\GUDXOLVFKH#$EJOHLFK# LVW#HLQH#*UXQGYRUDXVVHW]XQJ# I�U#HLQH# IXQNWLRQLHUHQGH#+HL]XQJVDQODJH#XQG
HLQH# QLHGULJH#5�FNODXIWHPSHUDWXU1#'LH#*UXQGODJH# HUJLEW# VLFK# DXV#3XQNW# :1# GHV# LP# YRUDQJHJDQJHQHQ
.DSLWHO#EHVFKULHEHQHQ#5HFKHQVFKHPDV1#'LH# WDWVlFKOLFKH#8PVHW]XQJ# LVW#GDQQ#YRP# ,QVWDOODWLRQVEHWULHE
GXUFK]XI�KUHQ1# (LQH# (UNOlUXQJ# GDU�EHU# VROOWH# EHUHLWV# LP# /HLVWXQJVYHU]HLFKQLV# DOV# SIOLFKWJHPl�H
)RUGHUXQJ# JHVWHOOW# ZHUGHQ# XQG# YRP# )DFKSODQHU# ]XPLQGHVW# VWLFKSUREHQDUWLJ# YRU# 2UW# DEJHQRPPHQ
ZHUGHQ1

'LH# HLJHQWOLFKH# $XIJDEH# GHV# K\GUDXOLVFKHQ# $EJOHLFKHV# LVW# GDV# (LQUHJXOLHUHQ# DOOHU# 9HUEUDXFKHU
XQWHUHLQDQGHU#EHL#1HQQEHODVWXQJ1#'DV#EHGHXWHW/#GDVV#GXUFK#DOOH#7KHUPRVWDWYHQWLOH#EHL#GHU#SURMHNWLHUWHQ
9HQWLO|IIQXQJ# GLH# $XVOHJXQJVYROXPHQVWU|PH# IOLH�HQ1# 'LH# (LQUHJXOLHUXQJ# HUIROJW# DQ# GHQ# HLQ]HOQHQ
+HL]N|USHUQ# DQKDQG# GHU# EHL# GHU# 5RKUQHW]EHUHFKQXQJ# JJI1# 5RKUQHW]QDFKUHFKQXQJ# HUPLWWHOWHQ
(LQVWHOOZHUWH1# 'HU# +\GUDXOLVFKH# $EJOHLFK# HUIROJW# DOVR# EHUHLWV# DP# 6FKUHLEWLVFK# GHV# $QODJHQSODQHUV/
LQGHP#HU#GLH#(LQVWHOOZHUWH#HUPLWWHOW#XQG#LQ#GHQ#$XVI�KUXQJVXQWHUODJHQ#GRNXPHQWLHUW1
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'D]X#ZLUG#RIW#DQJHPHUNW/#GDVV#HLQ#5RKUQHW]#QLFKW#VR#DXVJHI�KUW#ZLUG/#ZLH#HV#JHSODQW#ZXUGH/#VR#GDVV
ZlKUHQG#GHU#$XVI�KUXQJVSODQXQJ#NHLQH#H[DNWHQ#:HUWH#DQJHJHEHQ#ZHUGHQ#N|QQHQ1#'LHVHV#$UJXPHQW
VWLPPW# QXU# EHGLQJW1# :HVHQWOLFK# JU|�HU# VLQG# L1D1# GLH# QDW�UOLFKHQ# 8QVLFKHUKHLWHQ# HLQHU
5RKUQHW]EHUHFKQXQJ/# GLH# )HUWLJXQJVWROHUDQ]HQ# HLQHU# (LQVWHOODUPDWXU# XQG# GLH# YRU# 2UW# HUUHLFKEDUH
(LQVWHOOJHQDXLJNHLW1# 7URW]GHP# NDQQ# PLW# GLHVHQ# :HUWHQ# JHDUEHLWHW# ZHUGHQ># JJI1# P�VVHQ# HLQ]HOQH
+HL]N|USHU# QDFKJHUHFKQHW# RGHU# DXFK# ZlKUHQG# GHU# )XQNWLRQVSUREH# QDFKUHJXOLHUW# ZHUGHQ1# 'LH
8QVLFKHUKHLW# HLQHU# 'UXFNYHUOXVWEHUHFKQXQJ# ZLUG# DXI# 53(# DQJHJHEHQ1# $XIJUXQG# GHV# TXDGUDWLVFKHQ
=XVDPPHQKDQJV#]ZLVFKHQ#'UXFNYHUOXVW#XQG#9ROXPHQVWURP#YDULLHUHQ#GLH#9ROXPHQVWU|PH#GDQQ#QXU#XP
FD1# 43(1# ,Q# GHU# /LWHUDWXU# ZLUG# GDYRQ# DXVJHJDQJHQ/# GDVV# 5RKUQHW]H# JHULQJHUH# 'UXFNYHUOXVWH# DOV
EHUHFKQHW#DXIZHLVHQ1

'LH# HUZHLWHUWH# $XIJDEH# GHV# K\GUDXOLVFKHQ# $EJOHLFKHV# HUJLEW# VLFK# DXV# GHQ# )RUGHUXQJHQ# GHU
92%2',1#4;#6;3#$EVFKQLWW#61815=

%111'LH# $QODJHQWHLOH# VLQG# VR# HLQ]XVWHOOHQ/# GDVV# GLH# JHIRUGHUWHQ# )XQNWLRQHQ# XQG# /HLVWXQJHQ
HUEUDFKW#XQG#GLH#JHVHW]OLFKHQ#%HVWLPPXQJHQ#HUI�OOW#ZHUGHQ1#'HU#K\GUDXOLVFKH#$EJOHLFK# LVW#VR
YRU]XQHKPHQ/# GDVV# EHL# EHVWLPPXQJVJHPl�HP# %HWULHE/# DOVR# ]1%1# DXFK# QDFK
5DXPWHPSHUDWXUDEVHQNXQJ#RGHU#%HWULHEVSDXVHQ#GHU#+HL]XQJVDQODJH/#DOOH#:lUPHYHUEUDXFKHU
HQWVSUHFKHQG#LKUHP#:lUPHEHGDUI#PLW#+HL]ZDVVHU#YHUVRUJW#ZHUGHQ1%

%HL#GHU#8PVWHOOXQJ#JU|�HUHU#+HL]XQJVDQODJHQ#DXI#7KHUPRVWDWYHQWLOH#ZLUG#GLH#+RIIQXQJ#JHKHJW/#GDVV
VLFK#HLQ#DXWRPDWLVFKHU#K\GUDXOLVFKHU#$EJOHLFK#GXUFK#GLH#7KHUPRVWDWYHQWLOH#HLQVWHOOHQ#Z�UGH1#:lKUHQG
HLQHU# $EVHQNSKDVH# JHVFKLHKW# DOOHUGLQJV# JHQDX# GDV# *HJHQWHLO/# GLH# 7KHUPRVWDWYHQWLOH# |IIQHQ
HQWVSUHFKHQG# GHU#7HPSHUDWXUDEVHQNXQJ# LPPHU#ZHLWHU1#)U�KHUH#7KHUPRVWDWYHQWLOH#ZXUGHQ#PLW# HLQHP
3URSRUWLRQDOEHUHLFK#YRQ#ELV#]X#9#.#DXVJHI�KUW/#VR#GDVV#VLFK#EHL#gIIQXQJ#GHU#9HQWLOH#GHU#:LGHUVWDQG#DQ
GHQ#+HL]N|USHUQ#VRZHLW#YHUULQJHUWH/#GDVV#HV#]XU#8QWHUYHUVRUJXQJ# LQ#DQGHUHQ#1HW]EHUHLFKHQ#NDP1#$OV
HUVWH# $EKLOIH# ZXUGHQ# LQ# GHQ# XQWHUYHUVRUJWHQ# %HUHLFKHQ# DOOH# +HL]N|USHU# YROO# JH|IIQHW># GHP# XP# HLQ
YLHOIDFKHV#JHVWHLJHUWHQ#*HVDPWYROXPHQVWURP#VWDQG#MHGRFK#NHLQH#/HLVWXQJVHUK|KXQJ#JHJHQ�EHU1

'LHVHP#3UREOHP#ZXUGH#IROJHQGHUPD�HQ#HQWJHJHQJHZLUNW=#]XQlFKVW#ZXUGH#GHU#3URSRUWLRQDOEHUHLFK#DXI
FD1#6#.#UHGX]LHUW1#(LQH#ZHLWHUH/#DEHU#XPVWULWWHQH#0|JOLFKNHLW/#LVW#GLH#%HJUHQ]XQJ#GHV#PD[LPDOHQ#+XEHV1
'HU# 5HJHOTXHUVFKQLWW# ZLUG# VRPLW# DXFK# EHL# JUR�HQ# 6ROOZHUWDEZHLFKXQJHQ# QXU# ELV# ]XU# +XEJUHQ]H
IUHLJHJHEHQ1# 'LH# (LQVWHOOXQJ# NDQQ# DQ# VSH]LHOOHQ# 7KHUPRVWDWN|SIHQ# HUIROJHQ/# EULQJW# EHL# NOHLQHQ
4XHUVFKQLWWHQ#LQ#JJI1#YHUVFKPXW]WHQ#$QODJHQ#GDV#3UREOHP#GHU#9HUVWRSIXQJ#PLW#VLFK1

;19 +LQZHLVH#]XU#9HQWLODXVOHJXQJ

'LH#3UREOHPDWLN#GHU#9HQWLODXVOHJXQJ#LP#1(+#EDVLHUW#KDXSWVlFKOLFK#DXI#GHQ#QLHGULJHQ#9ROXPHQVWU|PHQ/
GLH# DXI#*UXQG# GHU# JHULQJHQ#+HL]ODVWHQ# ]XVWDQGH# NRPPHQ1#'D# GLH#9HQWLOKHUVWHOOHU# I�U# GHUDUW# QLHGULJH
9ROXPHQVWU|PH# GHU]HLW# NHLQH# 9HQWLOH# ]XU# 9HUI�JXQJ# VWHOOHQ/# NRPPW# HV# ]X# VHKU# QLHGULJHQ
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9HQWLODXWRULWlWHQ/#GLH#HLQ#VFKOHFKWHV#5HJHOYHUKDOWHQ#]XU#)ROJH#KDEHQ1#)�U#GLH#$XVOHJXQJ#HLQHV#9HQWLOV
VLQG# QLFKW# QXU# GHU#9ROXPHQVWURP# XQG# GHU#'UXFNYHUOXVW# �EHU# GHP# 9HQWLO# GLH# DOOHLQLJHQ# .ULWHULHQ/# GHU
3URSRUWLRQDOEHUHLFK# LVW#HEHQIDOOV#VHKU#HQWVFKHLGHQG1#'LHVHU#VROOWH#VLFK# LP#%HUHLFK#]ZLVFKHQ#3/:# 111#4/8
EHZHJHQ1

;1914 3UREOHPDWLN#GHU#%(KUOLFKH#9HQWLODXWRULWlW%
%HL#9HUZHQGXQJ#YRUHLQVWHOOEDUHU#9HQWLOH# WUHWHQ#KLQVLFKWOLFK#GHU#9HQWLODXWRULWlW/#JHUDGH#EHL#VHKU#JUR�HQ
9RUHLQVWHOOXQJHQ/#3UREOHPH#DXI1#6LH#N|QQHQ#HLQ#VFKOHFKWHV#5HJHOYHUKDOWHQ#KHUYRUUXIHQ/#REZRKO#GLHVH
9HQWLOH#DXI#HLQHQ#JHHLJQHWHQ#9ROXPHQVWURP#LQQHUKDOE#HLQHV#DN]HSWDEOHQ#;S0%HUHLFKV#DXVOHJEDU#VLQG1

'LHVH#%HKDXSWXQJ#VW�W]W#VLFK#DXI#IROJHQGH#7DWVDFKH=

'HU# *HVDPWZLGHUVWDQG# HLQHV# 9HQWLOV# PLW# 9RUHLQVWHOOXQJ# VHW]W# VLFK# DXV# GHP
9RUHLQVWHOOXQJVZLGHUVWDQG# +&9(,/# *HKlXVHZLGHUVWDQG# +&*,# XQG# GHP# 5HJHOZLGHUVWDQG# +&5,
]XVDPPHQ1#'LHVH#:LGHUVWlQGH#VLQG#LQ#5HLKH#JHVFKDOWHW=# 5*9(9HQWLO &&&& ++=

'HU# 9RUHLQVWHOOXQJVZLGHUVWDQG# QDFK# HLQHU# HLQPDOLJHQ# (LQVWHOOXQJ# LVW# JHQDXVR# NRQVWDQW# ]X
EHWUDFKWHQ/# ZLH# GHU# *HKlXVHZLGHUVWDQG1# 'HVZHLWHUHQ# GDUI# GHU# 'UXFNYHUOXVW/# GHU# GXUFK# GLH
9RUHLQVWHOOXQJ# KHUYRUJHUXIHQ# ZLUG/# QLFKW# DOV# 'UXFNYHUOXVW# GHV# 9HQWLOV# EHWUDFKWHW# ZHUGHQ/
VRQGHUQ#PX�#]XP#1HW]ZLGHUVWDQG#DGGLHUW#ZHUGHQ1#'LH#9RUHLQVWHOOXQJ#DUEHLWHW#VR#JHVHKHQ#ZLH
HLQH#'URVVHO#XQG#LVW#GDPLW#YHUJOHLFKEDU#PLW#HLQHU#JHGURVVHOWHQ#5�FNODXIYHUVFKUDXEXQJ1#)�U#GHQ
*HKlXVHZLGHUVWDQG#JLOW#GHU#JOHLFKH#6DFKYHUKDOW1

'HU#'UXFNYHUOXVW# +∆S9/# 433,#GHV#9HQWLOV#EHL#YROOHU#gIIQXQJ# LVW#QDFK#GHU#YRUKHULJHQ#(UOlXWHUXQJ#QXU#GHU
'UXFNYHUOXVW# �EHU# GHP# 5HJHOZLGHUVWDQG1# 6RPLW# HUJLEW# VLFK# GLH# QHXH# *OHLFKXQJ# I�U# GLH# Ä(KUOLFKH
9HQWLODXWRULWlW³=

4335/43395HVW

4335/4339
9 SS

S
D

∆+∆
∆

= 1

PLW=# ∆S9433/5433 'UXFNYHUOXVW#�EHU#GHP#5HJHOZLGHUVWDQG#&5

∆SJHV/433 'UXFNYHUOXVW#�EHU#GHP#JHVDPWHQ#5HJHONUHLV# 5*9(9HQWLO &&&& ++=

;1915 %HLVSLHOUHFKQXQJ# ]XU# 3UREOHPDWLN# GHU# JHULQJHQ# 9HQWLODXWRULWlW# EHL# VHKU# JUR�HQ
9RUHLQVWHOOXQJHQ

'HU#YRP#+HUVWHOOHU#DQJHJHEHQH#N960:HUW#HLQHV#9HQWLOV#EDVLHUW#DXI#HLQHU#RIIHQHQ#9RUHLQVWHOOXQJ1#8P#GHQ
'UXFNYHUOXVW# �EHU# GHP# 5HJHOZLGHUVWDQG# HUPLWWHOQ# ]X# N|QQHQ/# ZLUG# GDV# $XVOHJXQJVGLDJUDPP# +QDFK
+HUVWHOOHUDQJDEH/#VLHKH#XQWHQ,#GLHVHV#9HQWLOV#KHUDQJH]RJHQ1#$Q#GHQ# OLQHDUHQ#7HLO#GHV#.XUYHQYHUODXIV
ZLUG# HLQH# 7DQJHQWH# JHOHJW# +LP# %LOG=# LGHDOH# .HQQOLQLH,1# 'XUFK# GHQ# 9HUODXI# GHU# 7DQJHQWH# NDQQ# GHU
'UXFNYHUOXVW#�EHU#GHP#*HKlXVHZLGHUVWDQG#HUPLWWHOW#ZHUGHQ1#(U#HUJLEW#VLFK#DXV#GHP#N9/54330:HUW#XQG
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GHP# $XVOHJXQJVYROXPHQVWURP# ( )$9ú 1# %HL#'URVVHOXQJ# JHJHQ�EHU# GHP# YROO# JH|IIQHWHQ# 9HQWLO# +]1%1# LP

$XVOHJXQJVIDOO,/#HUJLEW#VLFK#GHU#5HJHOGUXFNYHUOXVW#GXUFK#GDV#:HUWHSDDU#N9/$#XQG# $9ú 1

*HJHEHQH#:HUWH#HLQHV#ILNWLYHQ#1HW]HV=
%H]HLFKQXQJ :HUW (LQKHLW

JHZ�QVFKWHU#DY0:HUW 3/8 0
∆S5HVW 3/388 EDU

NYV#+9HQWLO, 3/57 Pñ2K

$9ú 3/35 Pñ2K

;S 41114/8

7$%(//(#45#5$1'%(',1*81*(1#)h5#5(&+(1%(,63,(/

'HU#HUVWH#6FKULWW#]XU#%HUHFKQXQJ#GHU# %(KUOLFKHQ#9HQWLODXWRULWlW%#EHVWHKW#GDULQ/#VLFK#PLW#GHU#JHZlKOWHQ
9HQWLODXWRULWlW#GHQ#'UXFNYHUOXVW#�EHU#GHP#9HQWLO#]X#EHUHFKQHQ=

EDU388/3EDU388/3
8/34

8/3S 4339 =⋅
−

=∆

=XU#%HUHFKQXQJ#GHU#9RUHLQVWHOOXQJ#ZLUG#GHU##N9/$0:HUW#+$XVOHJXQJV0N90:HUW,#EHQ|WLJW=

K
P3;8/3

EDU388/3
EDU4

K
P35/3N

66

$/9 =⋅= 1

0LW#GLHVHP#:HUW# LVW#GLH#9RUHLQVWHOOXQJ#HLQHV#JHZlKOWHQ#9HQWLOV#HUPLWWHOEDU1#=XU#%HVWLPPXQJ#PXVV# MHW]W
GHU# JHZlKOWH# ;S0:HUW# +;SJHZlKOW 4/8.,# KHUDQJH]RJHQ# ZHUGHQ/# XP# GHQ# 6FKQLWWSXQNW# I�U# GLH
9RUHLQVWHOOXQJ#HLQGHXWLJ#IHVW]XOHJHQ1

%,/'#69#.(11/,1,(1#(,1(6#9(17,/6#0,7#925(,167(//81*(1
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1DFK#GLHVHP#%HUHFKQXQJVJDQJ#LVW#HV#HUIRUGHUOLFK/#GHQ#HQWVSUHFKHQGHQ#N95/$0:HUW#DXV#GHP#'LDJUDPP
]X#HUIDVVHQ1#0LW#GLHVHP#:HUW# OlVVW#VLFK#GHU# ÄZDKUH³#'UXFNYHUOXVW#GHV#9HQWLOV# +'UXFNYHUOXVW#�EHU#GHP
5HJHOZLGHUVWDQG,#EHUHFKQHQ1#.90:HUW#GHU#OLQHDUHQ#.HQQOLQLH#EHL#HLQHP#;S0:HUW#YRQ#4/8.#EHWUlJW#+:HUW
DXV#'LDJUDPP#DEJHOHVHQ,=

( ) K
P4:8/3N

6

.8/4;S$/95 == #1

'DPLW#EHWUlJW#GHU#'UXFNYHUOXVW#�EHU#GHP#5HJHONHJHO=
5

$/95

$
$/5 N

9EDU4S 





⋅=∆

ú

EDU346/3

K
P4:8/3

K
P35/3

EDU4S

5

6

6

$/5 =


















⋅=∆ 1

)�U# GLH# %HVWLPPXQJ# GHU# Ä(KUOLFKHQ# 9HQWLODXWRULWlW³# EHGDUI# HV# GHU# =XRUGQXQJ# GHU# HLQ]HOQHQ
'UXFNYHUOXVWH#GHV#JHVDPWHQ#1HW]HV1

∆∆∆∆S5HVW 3/388 EDU
∆SY433 3/388 EDU
∆SY5/$ 3/346 EDU
∆SJHV 3/443 EDU

7$%(//(#46#'58&.9(5/867(#5(&+(1%(,63,(/

'LH#HKUOLFKH#9HQWLODXWRULWlW#EHWUlJW=

JHV

$/95

VW5H433/9

$/95
9 S

S
SS

S
D

∆
∆

=
∆+∆

∆
=

44;/3
EDU444/3
EDU346/3D9 == 1

:LH# GLHVHV# %HLVSLHO# ]HLJW/# LVW# GLH# Ä(KUOLFKH# 9HQWLODXWRULWlW³# +3/44;,# ZHVHQWOLFK# JHULQJHU# DOV# GLH
JHZ�QVFKWH# +3/8,1#'LHVHV# LVW# LQ#GHU#5HDOLWlW#NHLQH#6HOWHQKHLW1#(LQH#9HUEHVVHUXQJ#GHU#6LWXDWLRQ#Z�UGH
VLFK# HLQVWHOOHQ# ZHQQ# GLH# 9HQWLOKHUVWHOOHU# NOHLQHUH# 9HQWLOH# PLW# VHKU# NOHLQHQ# N960:HUWHQ# + ≤ 3/4P62K,
DQELHWHQ#Z�UGHQ1

(LQH#ZHLWHUH#0|JOLFKNHLW#GLH#9HUIlOVFKXQJ#GHU#$XWRULWlW#DXV]XVFKOLH�HQ/# OLHJW# LP#(LQVDW]#YRQ#9HQWLOHQ
PLW# DXVWDXVFKEDUHQ# 9HQWLONHJHOQ1# %HLP# (LQVDW]# VROFKHU# 9HQWLOH# ZLUG# GHU# 'UXFNYHUOXVW# �EHU# GHP
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JHVDPWHQ#9HQWLO#KDXSWVlFKOLFK#GXUFK#GHQ#5HJHOTXHUVFKQLWW#KHUYRUJHUXIHQ1#(LQ#1DFKWHLO#GLHVHU#9HQWLOH#LVW
VLFKHUOLFK# LQ# GHU# SUDNWLVFKHQ# $XVI�KUXQJ# ]X# VHKHQ# +9HUZHFKVOXQJ# GHU# .HJHO# EHLP# (LQEDX,1# 'DV
$XVOHJXQJVGLDJUDPP#I�U#HLQ#9HQWLO#PLW#DXVZHFKVHOEDUHQ#9HQWLONHJHOQ#VLHKW#IROJHQGHUPD�HQ#DXV=

%,/'#6:#.(11/,1,(1#(,1(6#9(17,/6#0,7#9(56&+,('(1(1#9(17,/.(*(/1

,Q# GLHVHP# 'LDJUDPP# LVW# HLQ# 9HQWLO# PLW# 7# YHUVFKLHGHQHQ# 9HQWLONHJHOQ# HLQJHWUDJHQ1# (V# LVW# EHL# GHU
$XVOHJXQJ#HLQHV#VROFKHQ#9HQWLOV#GDUDXI#]X#DFKWHQ/#HLQHQ#.HJHO#]X#YHUZHQGHQ/#GHU#GHQ#YRUJHJHEHQHQ
;S0%HUHLFK# UHDOLVLHUW1# 'HVZHLWHUHQ# LVW# LQ# GLHVHP# 'LDJUDPP# DOV# 9HUJOHLFK# GLH# .HQQOLQLH# HLQHV
YRUHLQVWHOOEDUHQ#9HQWLOV#ZLHGHU]XILQGHQ#+JHERJHQH#.HQQOLQLH,1

(LQH#ZHLWHUH#VLFKHU#SUDNWLNDEOH#/|VXQJ#GHV#3UREOHPV#GHU#9HQWLODXWRULWlW#XQG#DXFK#GHV#K\GUDXOLVFKHQ
$EJOHLFKHV# LVW# GLH# 9HUZHQGXQJ# YRQ# 9HQWLOHQ# PLW# IHVWHU# 9RUHLQVWHOOXQJ# I�U# GHILQLHUWH
$XVOHJXQJVVSUHL]XQJHQ/# ]1%1# :3273�&# RGHU# 88278�&1# 'LHVH# 6SUHL]XQJHQ# P�VVWHQ# VLFK# GD]X# DOV
DOOHLQLJH#7HPSHUDWXUSDDUXQJHQ#DXI#GHP#0DUNW#GXUFKVHW]HQ#+ZLH#IU�KHU#GLH#3DDUXQJ#<32:3�&,1

;1916 %HDFKWXQJ#GHV#9HUKlOWQLVVHV#YRQ#N96#]X#N9$

%HL#GHU#$XVZDKO#HLQHV#9HQWLOV#VROOWH#DXI#GDV#9HUKlOWQLV#YRQ#N96#XQG#N9$#JHDFKWHW#ZHUGHQ1#:lKUHQG#HLQHU
1DFKWDEVHQNXQJ# ]XP# %HLVSLHO# VLQG# DOOH# 9HQWLOH# HLQHV# 5RKUQHW]HV# YROO# JH|IIQHW1# :HQQ# GLH
1DFKWDEVHQNXQJ# HQGHW/# NRPPW# HV# ]X# HLQHU# XQJOHLFKPl�LJHQ# 9HUWHLOXQJ# GHU# 9ROXPHQVWU|PH# LQ# GHQ
HLQ]HOQHQ##+HL]N|USHUQ1#'LH#9HQWLOH/#GLH#DXI#HLQHQ#NOHLQHQ#N9$0:HUW#JHJHQ�EHU#GHP#MHZHLOLJHQ#N960:HUW
DXVJHOHJW# ZXUGHQ/# HUKDOWHQ# HLQHQ# ZHVHQWOLFK# JU|�HUHQ# 9ROXPHQVWURP# +JHJHQ�EHU# GHP
$XVOHJXQJVYROXPHQVWURP,#DOV#9HQWLOH/#EHL#GHQHQ#GLHV#QLFKW#GHU#)DOO#LVW1#'LHV#JLOW#EHVRQGHUV#I�U#9HQWLOH/
GLH#QXU#HLQH#NXU]H#$QVFKOXVVOHLWXQJ#]XU#3XPSH#KLQ#KDEHQ1#'DV#9HUKlOWQLV#VROOWH#GDKHU#QLFKW#JU|�HU#5
VHLQ=

5
N
N

9$

96 ≤ 1
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;1917 +\GUDXOLVFKH#(QWNRSSOXQJ
)�U# GLH# (LQKDOWXQJ# GHU# 9HQWLODXWRULWlW# LVW# HV# HUIRUGHUOLFK/# GDVV# GHU# 1HW]GUXFNYHUOXVW# GHV
YROXPHQYDULDEOHQ#7HLOHV#GHV#GXUFK#GDV#9HQWLO#JHUHJHOWHQ#7HLOHV#HLQHV#+HL]NUHLVHV#P|JOLFKVW# JHULQJH
:HUW# DQQLPPW1# ,Q# )lOOHQ/# LQ# GHQHQ# HLQ# JUR�HU# 1HW]GUXFNYHUOXVW# +:lUPH�EHUWUDJHU# LQ# HLQHU
hEHUJDEHVWDWLRQ,# YRUOLHJW/# LVW#HV#HPSIHKOHQVZHUW#HLQH#K\GUDXOLVFKH#(QWNRSSOXQJ#YRU]XQHKPHQ1#6RQVW
Z�UGHQ#]XU#(LQKDOWXQJ#GHU#9HQWLODXWRULWlW#VHKU#NOHLQH#9HQWLOH#EHQ|WLJW/#GLH#MHGRFK#GHU]HLW#QLFKW#DP#0DUNW
YHUI�JEDU#VLQG1#(LQH#(UK|KXQJ#GHV#9ROXPHQVWURPHV#GXUFK#GLH#9HUNOHLQHUXQJ#GHU#7HPSHUDWXUVSUHL]XQJ#/
ZHOFKHU#HLQH#(LQVDW]YHUEHVVHUXQJ#GHU#9HQWLOH#]XU#)ROJH#KlWWH/#VFKDIIW#HEHQIDOOV#NHLQH#9HUEHVVHUXQJ/#GD
GHU#1HW]GUXFNYHUOXVW#PLW#HLQHU#(UK|KXQJ#TXDGUDWLVFK#]XQHKPHQ#Z�UGH1

(V#JLEW#YHUVFKLHGHQH#0|JOLFKNHLWHQ#GHU#K\GUDXOLVFKHQ#(QWNRSSOXQJ#HLQHV#.UHLVHV/#]XP#%HLVSLHO#N|QQHQ
'LIIHUHQ]GUXFNUHJOHU# ]XP# (LQVDW]# NRPPHQ1# $XFK# GHU# (LQVDW]# HLQHU# HOHNWURQLVFK# JHUHJHOWHQ
8PZlO]SXPSH# LVW#GHQNEDU1#=X#GLHVHP#7KHPD#ZLUG#DQ#GLHVHU#6WHOOH#DXI#GDV#+HL]WHFKQLVFKH#.RQ]HSW
.URQVEHUJ#YHUZLHVHQ#>+HL]#.RQ]HSW@1

;1: 8PVHW]XQJ#LQ#6RIWZDUH

;1:14 5RKUQHW]DXVOHJXQJ
'LH#5RKUQHW]DXVOHJXQJ#GHU#XQWHUVXFKWHQ#6RIWZDUH#HUIROJW#DXI#GHU#%DVLV#HLQHU#JUDILVFKHQ#(LQJDEH#GHV
5RKUQHW]YHUODXIHV1#(LQ#5RKUQHW]/#KLHU#I�U#GLH#%HLVSLHOZRKQXQJ/#NDQQ#ZLH#IROJW#DXVVHKHQ=

%,/'#6;#%(6,3,(/52+51(7=

'LH#9RUJHKHQVZHLVH#]XU#]HLFKQHULVFKHQ#'DUVWHOOXQJ#HLQHV#5RKUQHW]HV# LQQHUKDOE#GHV#3URJUDPPHV# LVW
IROJHQGH=#]XQlFKVW#ZLUG#GDV#5RKV\VWHP#IHVWJHOHJW#+(LQ0#RGHU#=ZHLURKUV\VWHP,/#GDQQ#ZLUG#HLQ#6WDUWSXQNW
IHVWJHOHJW1# 'LH# 5RKUH# ZHUGHQ# PLW# GHQ# HQWVSUHFKHQGHQ# 5RKUOlQJHQ# DXV# GHU# VFKULIWOLFKHQ# 9RUJDEH
+=HLFKQXQJ,# GXUFK# %HZHJHQ# GHU# 0DXV# JH]HLFKQHW1# 'LH# +HL]N|USHUDQVFKOXVVOHLWXQJHQ# HQGHQ# MHZHLOV
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ZDDJHUHFKW#XQWHUKDOE#GHU#$QVFKO�VVH1

'DV#(LQELQGHQ#YRQ#+HL]N|USHUQ#HUIROJW#�EHU#HLQ#VHSDUDWHV#0HQ�1#'HU#+HL]N|USHU#ZLUG#PLW#GHU#0DXV#DQ
GDV#(QGH#GHV#9RUODXIV#SODW]LHUW1#'LH#$XVULFKWXQJ#GHV#+HL]N|USHUV#JHVFKLHKW#GXUFK#GDV#%HZHJHQ#GHU
0DXV1#:HLWHUKLQ#ZLUG#GXUFK#GLH#%HZHJXQJ#GHU#0DXV#GLH#/lQJH#GHV#+HL]N|USHUV#YRUJHJHEHQ1#'LHV#VSLHOW
]XU#VSlWHUHQ#%HUHFKQXQJ#GHV#5RKUQHW]HV#NHLQH#5ROOH/#HV# LVW# MHGRFK#HLQ#RSWLVFKHU#$VSHNW/#ZHOFKHU#]XU
9HUDQVFKDXOLFKXQJ#GHU#$QODJH#EHLWUlJW1#)�U#GLH#(LQELQGXQJ#GHU#+HL]N|USHU#ELHWHW#GDV#3URJUDPP#HLQLJH
+LOIHVWHOOXQJHQ1

%,/'#6<#+(,=.g53(5$16&+/866

'LH# )HVWOHJXQJ# GHV# +HL]N|USHUW\SV# XQG# GHU# GDUDXV# UHVXOWLHUHQGHQ# $QVFKOXVVDUW# N|QQHQ# JHZlKOW
ZHUGHQ1# $OV# OHW]WHV# ZLUG# GLH# /DJH# GHV# :lUPHHU]HXJHUV# DOV# $XVJDQJVSXQNW# GHV# 1HW]HV# XQG# GLH
)OLH�ULFKWXQJ#GHV#0HGLXPV#IHVWJHOHJW1#'XUFK#GHQ#$XIUXI#GHU#'DWHQ#GHV#6WDUWSXQNWHV#+:lUPHHU]HXJHU,
NDQQ#GHU#JHVDPWH#'UXFNYHUOXVW#XQG#0DVVHQVWURP#GHV#1HW]HV#HLQJHVHKHQ#ZHUGHQ1#'XUFK#(LQVDW]#HLQHU
3XPSH#LQ#GLH#5RKUOHLWXQJ#ZLUG#GHU#'UXFNYHUOXVW#GHV#1HW]HV#I�U#GHQ#:lUPHHU]HXJHU#+6WDUWREMHNW,#]X#QXOO
JHVHW]W1#'HU#*HVDPWGUXFNYHUOXVW#LVW#GDQQ#LQQHUKDOE#GHU#'DWHQ#I�U#GLH#3XPSH#HLQ]XVHKHQ1

'LH#5RKUDEVFKQLWWH#P�VVHQ#YRU#GHU#1HW]EHUHFKQXQJ#HLQ]HOQ#EHDUEHLWHW#ZHUGHQ1#'D]X#JLEW#HV# I�U# MHGH
7HLOVWUHFNH#HLQ#HQWVSUHFKHQGHV#0HQ�1

%,/'#73#(',7,21#921#52+5$%6&+1,77(1
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9;

'LH#)HVWOHJXQJ#GHV#'lPP0#XQG#5RKUPDWHULDOV#HUIROJW#DXV#HLQHP#.DWDORJ/#GHU#LQ#GHU#6RIWZDUH#KLQWHUOHJW
LVW1#(V#PXVV#I�U#GHQ#9RUODXI#XQG#GHQ#5�FNODXI#MHZHLOV#HLQH#9RUJDEH#JHWURIIHQ#ZHUGHQ1#'LH#5RKUOlQJHQ
ZHUGHQ# DXWRPDWLVFK# DXV# GHU# =HLFKQXQJ# �EHUQRPPHQ1# (LQH# PDQXHOOH# bQGHUXQJ# GLHVHU# :HUWH# NDQQ
MHGRFK#YRUJHQRPPHQ#ZHUGHQ1

-HGHP# 5RKUDEVFKQLWW# ZLUG# DXWRPDWLVFK# HLQH# 5DXPQXPPHU# ]XJHRUGQHW/# ZHQQ# GHU# EHWUDFKWHWH
5RKUDEVFKQLWW#GLH#$QVFKOXVVOHLWXQJ#HLQHV#+HL]N|USHUV#GHV#5DXPHV#GDUVWHOOW1#(LQH#PDQXHOOH#(LQJDEH#LVW
VWlQGLJ#P|JOLFK1#'LH#$QJDEH#GHU#5DXPQXPPHU#GLHQW#]XU#EHVVHUHQ#hEHUVLFKWOLFKNHLW1

'LH# $QJDEH# GHU# 7HPSHUDWXU# GHU# 8PJHEXQJVOXIW# GLHQW# ]XU# (UPLWWOXQJ# GHU# :lUPHYHUOXVWH# GHV
5RKUDEVFKQLWWV1

)�U# MHGH# 7HLOVWUHFNH# N|QQHQ# YRU# GHU# %HUHFKQXQJ# GHV# 5RKUQHW]HV# YHUVFKLHGHQH# 5RKUGXUFKPHVVHU
YRUJHJHEHQ#ZHUGHQ/#DXV#GHQHQ#EHL#GHU#%HUHFKQXQJ#GHU#HQWVSUHFKHQGH#JHZlKOW#ZLUG1#6RPLW#ZHUGHQ
EHVWLPPWH#'XUFKPHVVHU#I�U#GLH#DXWRPDWLVFKH#$XVOHJXQJ#DXVJHVFKORVVHQ1

'LH#$XVJDEH#YRQ#³S05HVW´#JLEW#DQ/#ZLHYLHO#'UXFN#]XVlW]OLFK# LQQHUKDOE#GLHVHV#7HLOVWUDQJHV#DEJHGURVVHOW
ZHUGHQ#PXVV1#(V#ZLUG# QXU#GDQQ#HLQ#:HUW# LQ#GLHVHP#)HOG# DXVJHJHEHQ/#ZHQQ#GXUFK#HLQH# IHVWJHOHJWH
9HQWLOHLQVWHOOXQJ# RGHU# HLQH# EHUHLWV# YROO# JHGURVVHOWH# 5�FNODXIYHUVFKUDXEXQJ# NHLQ# ]XVlW]OLFKHU
'UXFNYHUOXVW#HU]LHOW#ZHUGHQ#NDQQ1

;1:15 9HQWLODXVOHJXQJ#PLW#6RIWZDUH
'LH# 9HQWLODXVOHJXQJ#PLW# HLQHU# 6RIWZDUH# VROOWH# GLH# HUIRUGHUOLFKHQ# 3XQNWH/# GLH# LP# .DSLWHO# ;19# HUOlXWHUW
ZXUGHQ/#DXIQHKPHQ#XQG#YHUZHUWHQ1

'LH#$XVOHJXQJ#HLQHV#9HQWLOV#LQ#GHU#JHWHVWHWHQ#6RIWZDUH#ZLUG#QDFK#IROJHQGHP#6FKHPD#GXUFKJHI�KUW=
'HU#+HL]N|USHU#ZLUG#LQ#GHU#HQWVSUHFKHQGHQ#'DWHQEDQN#DXIJHUXIHQ/#GLH#+HL]N|USHUOHLVWXQJ#ZLUG#GHILQLHUW/
XP# GHQ# UHVXOWLHUHQGHQ# 0DVVHQVWURP# ]X# GHILQLHUHQ1# 'DQQ# ZLUG# GDV# 9HQWLO# QDFK# +HUVWHOOHUNDWDORJ
JHZlKOW/# 9HQWLODXWRULWlW# XQG# ;S0%HUHLFK# ZHUGHQ# IHVWJHOHJW/# GLH# $UPDWXUHQHLQVWHOOXQJHQ# ZHUGHQ
EHUHFKQHW1

'DV# EHVFKULHEHQH# 6FKHPD# ZLUG# DQKDQG# HLQLJHU# *UDSKLNHQ# QRFK# HLQPDO# YHUGHXWOLFKW1# 0LW# IROJHQGHU
2EHUIOlFKH#ZHUGHQ#GLH#9HQWLOGDWHQ#HLQJHJHEHQ=
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'LH#6RIWZDUH#HUP|JOLFKW#GLH#hEHUQDKPH#GHU#EHUHFKQHWHQ#/HLVWXQJVZHUWH#DXV#GHU#+HL]N|USHUDXVOHJXQJ1

'LH#9RUJDEH#GHU#9HQWLODXWRULWlW0#XQG#GHV#;S0%HUHLFKV#HUIROJW#LQ#GHQ#GDI�U#EHVFKULIWHWHQ#)HOGHUQ1#)�U#GLH
9HQWLODXWRULWlW#LVW#HLQ#%HUHLFK#YRUJHVHKHQ#+PLQ2PD[,/#I�U#GHQ#;S0:HUW#PXVV#HLQ#0LQLPDOZHUW#XQG#HLQ#]X
HU]LHOHQGHU#:HUW#YRUJHJHEHQ#ZHUGHQ1#1DFK#HLQHU#%HUHFKQXQJ#GHV#5RKUQHW]HV#ZLUG#EHL#1LFKWHLQKDOWXQJ
GHU# 9HQWLODXWRULWlW# GDV# (UJHEQLV# ÄLQ# URW³# DXVJHJHEHQ/# HLQ# QLFKW# HU]LHOWHU# ;S0:HUW# ZLUG# QLFKW
KHUYRUJHKREHQ1

'LH#9RUHLQVWHOOXQJ#GHU#$UPDWXUHQ#GHV#+HL]N|USHUV#ZLUG#VHSDUDW#EHUHFKQHW1#=X#GHQ#(UJHEQLVVHQ#]lKOHQ
GLH# 9RUJDEHQ# I�U# GLH# (LQVWHOOXQJHQ# GHU# +HL]N|USHUDUPDWXUHQ1# (LQH# .RQWUROOH# GHV
%HUHFKQXQJVHUJHEQLVVHV# VWHOOW# GLH# hEHUSU�IXQJ# GHU# $UPDWXUHLQVWHOOXQJHQ# GHV# +HL]N|USHUV# LP
XQJ�QVWLJHQ#6WUDQJ#GDU1#'LH#5�FNODXIYHUVFKUDXEXQJ#GLHVHV#+HL]N|USHUV#VROOWH#YROO#JH|IIQHW#VHLQ1#'HU
:HUW#I�U#GLH#9HQWLODXWRULWlW#GLHVHV#+HL]N|USHUV#PXVV#GDV#0LQLPXP#GHV#JHVDPWHQ#1HW]HV#GDUVWHOOHQ1

;1:16 %HXUWHLOXQJ#GHU#6RIWZDUH#KLQVLFKWOLFK#GHV#3URJUDPPWHLOV#%5RKUQHW]DXVOHJXQJ%
'XUFK#GLH#JUDILVFKH#'DUVWHOOXQJ#ZHUGHQ#VHKU#�EHUVLFKWOLFK#GLH#(LQJDEHP|JOLFKNHLWHQ#I�U#GLH#%HUHFKQXQJ
GHV#5RKUQHW]HV#XQWHUVW�W]W1#'LH#EHLGHQ#P|JOLFKHQ#$QVLFKWHQ#GHV#5RKUQHW]HV/#LVRPHWULVFKH#'DUVWHOOXQJ
XQG#'UDXIVLFKW/#HUZHLVHQ#VLFK#GD]X#DOV#KLOIUHLFK1

3RVLWLY#]X#QHQQHQ#VLQG#ZHLWHUKLQ#GHU#.DWDORJ#GHU#5RKU0#XQG#'lPPVWRIIPDWHULDOLHQ1

'LH#$XVOHJXQJVVWUDWHJLH#GHU#5RKUOHLWXQJHQ#NDQQ#LQQHUKDOE#HLQHV#VHSDUDWHQ#0HQ�V#JHZlKOW#ZHUGHQ1#6LH
KDW#VLFKHUOLFK#GLH#JU|�WH#$XVZLUNXQJ#DXI#GHQ#(LQVDW]#YRQ#5RKUQHW]HQ# LQ#1LHGULJHQHUJLHKlXVHUQ1#'DV
3URJUDPP#ELHWHW#YHUVFKLHGHQH#9DULDQWHQ=
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'LH#$XVOHJXQJVVWUDWHJLHQ#P�VVHQ#SHU#+DQG#JHZlKOW#ZHUGHQ1# ,VW#HLQH#KRKH#9HQWLODXWRULWlW#HUZ�QVFKW/
ZLUG# I�U#GLH#$XVOHJXQJ#GHU#5RKUOHLWXQJHQ#HLQ#JHULQJHV#'UXFNJHIlOOH#JHZlKOW1#)�U#HLQH#DQJHPHVVHQH
$QVSUHFK0# XQG# )OLH�JHVFKZLQGLJNHLW#ZLUG# HQWVSUHFKHQG# HLQ# )OLH�JHVFKZLQGLJNHLWVEHUHLFK# YHUZHQGHW/
GHU#GLHVH#$QIRUGHUXQJ#HUI�OOW1#(V# LVW#P|JOLFK/#HLJHQH#6WUDWHJLHQ#GXUFK#GDV#%HWlWLJHQ#GHV# ³(GLWLHUHQ´0
%XWWRQV#]X#HUVWHOOHQ/#VR#GDVV#HLQH#DQJHSDVVWH#$XVOHJXQJ#GHV#5RKUQHW]HV#]X#UHDOLVLHUHQ#LVW1

;1:17 %HXUWHLOXQJ#GHU#6RIWZDUH#KLQVLFKWOLFK#GHU#9HQWLODXVOHJXQJ/#+LQZHLVH
'XUFK#GLH# LP#3URJUDPP#EHUHFKQHWHQ#(LQVWHOOXQJHQ#GHU#$UPDWXUHQ#HQWIlOOW#GLH#DXIZHQGLJH#%HUHFKQXQJ
GHU#(LQVWHOOXQJHQ# I�U#GHQ#K\GUDXOLVFKHQ#$EJOHLFK1#8P# LQ#GHU#3UD[LV#GHQ#K\GUDXOLVFKHQ#$EJOHLFK#HLQHV
3URMHNWHV# GXUFK]XI�KUHQ/# ZlUH# HV# MHGRFK# VLQQYROO/# ZHQQ# HLQ# 3URJUDPP# HLQH# %GUXFNEDUH%# /LVWH# DOOHU
YRU]XQHKPHQGHQ#(LQVWHOOXQJHQ#]XU#9HUI�JXQJ#VWHOOHQ#Z�UGH1#'LHVH#/LVWH#VROOWH#VR#�EHUVLFKWOLFK#JHVWDOWHW
VHLQ/#GDVV#MHGHU#+DXVI�KUHQGHU#0RQWHXU,#GHQ#%H]XJ#GHU#(LQVWHOOXQJHQ#]XU#MHZHLOLJHQ#$UPDWXU#KHUVWHOOHQ
NDQQ1

'LH#%HUHFKQXQJ# GHU#9HQWLODXWRULWlW# YRQ# YRUHLQVWHOOEDUHQ#9HQWLOHQ# HUIROJW# QLFKW# DXI# GHU#*UXQGODJH# GHU
%(KUOLFKHQ#9HQWLODXWRULWlW#YRQ#YRUHLQVWHOOEDUHQ#9HQWLOHQ%1#=XU#9HUEHVVHUXQJ#GLHVHU#6LWXDWLRQ#N|QQWH#HLQ
VHOEVWYHUIDVVWHU# .DWDORJ# XQWHU# %HU�FNVLFKWLJXQJ# GLHVHU# 3UREOHPDWLN# EHLWUDJHQ1# +LHUI�U# P�VVWHQ
VHOEVWYHUVWlQGOLFK# DOOH# +HUVWHOOHUXQWHUODJHQ# +'LDJUDPPH,# LP# 3URJUDPP# KLQWHUOHJW# ZHUGHQ/# GDPLW# GLH
'DWHQ#]XU#%HUHFKQXQJ#GHU#Ä(KUOLFKHQ#9HQWLODXWRULWlW³#YHUI�JEDU#VLQG1

%HL# GHU# $XVOHJXQJ# HLQHV# 9HQWLOV# ZLUG# SULPlU# GLH# (LQKDOWXQJ# GHU# 9HQWLODXWRULWlW# EHDFKWHW/# GHU
UHVXOWLHUHQGH##;S0:HUW#NDQQ#VlPWOLFKH#:HUWH#REHUKDOE#GHV#JHVHW]WHQ#=LHOHV#DQQHKPHQ/#RKQH#GDVV#GDV
3URJUDPP#GLHV#GHP#$QZHQGHU#EHVRQGHUV#DQ]HLJW1#(V#VROOWH#GDKHU#HLQ#;S0%HUHLFK#YRUJHJHEHQ#ZHUGHQ
N|QQHQ1#%HL#1LFKWHLQKDOWXQJ#GLHVHV#%HUHLFKHV#P�VVWH#GHU#;S0:HUW#NHQQWOLFK#JHPDFKW#ZHUGHQ1

'DV#3URJUDPP#HUP|JOLFKW#GHQ#(LQVDW]#YRQ#'LIIHUHQ]GUXFNUHJOHUQ# LQQHUKDOE#GHV#1HW]HV1#'LHVH#N|QQHQ
EHL#GHU#%HUHFKQXQJ#GHV#K\GUDXOLVFKHQ#$EJOHLFKV#EHU�FNVLFKWLJW#ZHUGHQ1
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'HU# VRIWZDUHXQWHUVW�W]WHQ# *HElXGHSODQXQJ# VROOWH#XQG#ZLUG#QDFK#$QVLFKW#GHU#$XWRUHQ# N�QIWLJ#HLQH
JU|�HUH# %HGHXWXQJ# ]XNRPPHQ1# 'DEHL# NDQQ# HV# SULQ]LSLHOO# ]ZHL# SDUDOOHOH# (QWZLFNOXQJVWHQGHQ]HQ
JHEHQ=#]XP#HLQHQ#GLH#(UDUEHLWXQJ#YRQ#XQLYHUVHOO# I�U#DOOH#6WXIHQ#GHU#3ODQXQJ#HLQVHW]EDUHU/#PRGXODUHU
6RIWZDUH/#]XP#DQGHUHQ#GLH#(UVWHOOXQJ#YRQ#YHUHLQIDFKWHQ#3ODQXQJVKLOIHQ1

'DEHL#ZLUG#GLH#PRGXODUH#6RIWZDUH#YHUPXWOLFK#YRU#DOOHP#I�U#JU|�HUH#3URMHNWH# LQWHUHVVDQW#VHLQ/#DQ#GHUHQ
(UVWHOOXQJ# ZHQLJVWHQV# MH# HLQ# 9HUWUHWHU# GHU# %DX0# XQG# $QODJHQWHFKQLN# EHWHLOLJW# LVW1# 'LH# HLQIDFKHQ
3ODQXQJVKLOIHQ# ZHUGHQ# VLFKHUOLFK# �EHUZLHJHQG# LP# %HUHLFK# GHU# (LQ0# XQG# =ZHLIDPLOLHQJHElXGH# ]XP
(LQVDW]# NRPPHQ1# 'D# JHUDGH# GLHVH# *HElXGH# HLQHQ# JUR�HQ# 7HLO# GHU# KHXWH# QHX# HUVWHOOWHQ# *HElXGH
DXVPDFKHQ# XQG# GHQ# 3ULPlUHQHUJLHYHUEUDXFK# I�U# GLH# QlFKVWHQ# 83# ELV# 433# -DKUH# HQWVFKLHGHQ
PLWEHVWLPPHQ/#JLOW#GHUHQ#3ODQXQJ#EHVRQGHUH#$XIPHUNVDPNHLW1

'LH#VSlWH/#DEHU#HLQGHXWLJH#7HQGHQ]#GHV#(LQ]XJV#HLQHV#%&RPSXWHU]HLWDOWHUV%#DXFK#LQ#GLH#*HElXGH0#XQG
$QODJHQSODQXQJ#XQG#±HUVWHOOXQJ#PXVV#JHQXW]W#ZHUGHQ/#XP#QHXH#0D�VWlEH#I�U#GLH#%UDQFKH#]X#VHW]HQ1
'LH#QHXH/#SRVLWLYH#(LQVWHOOXQJ#JHUDGH#NOHLQHUHU#XQG#PLWWOHUHU#8QWHUQHKPHQ#]XU#.RPPXQLNDWLRQVWHFKQLN
+(0PDLO/# ,QWHUQHW/# 6RIWZDUH,# XQG# GHU# SRWHQWLHOOHQ# (QGYHUEUDXFKHU# ]X# DXVJHIHLOWHU/# HQHUJLHVSDUHQGHU
7HFKQLN#LP#*HElXGH#ELHWHW#GDEHL#Y|OOLJ#QHXH#0|JOLFKNHLWHQ1

6R# NDQQ# XQG# VROOWH# EHLVSLHOVZHLVH# DXFK# HLQ# NOHLQHV# +HL]XQJ0# XQG# /�IWXQJVXQWHUQHKPHQ# N�QIWLJ# PLW
HQWVSUHFKHQGHU# 6RIWZDUH# HQHUJLHEHUDWHQGH# )XQNWLRQHQ# DXV�EHQ1# 1HEHQ# GLHVHU# ±# I�U# GLH# JHVDPWH
:LUWVFKDIW# W\SLVFKHQ#9HUVFKLHEXQJ#GHU#$XIJDEHQ#HLQHV#8QWHUQHKPHQV# LQ#5LFKWXQJ# %'LHQVWOHLVWXQJ%#±
NDQQ#PLW#+LOIH#GHU#JHHLJQHWHQ#6RIWZDUH#DXFK#GLH#HQHUJHWLVFK#KRFKZHUWLJH#7HFKQLN#YHUVFKLHGHQHU#VFKRQ
DP#0DUNW#EHILQGOLFKHU#$QODJHQNRQ]HSWH#XQG#±NRPSRQHQWHQ#JHQXW]W#ZHUGHQ1#'LHVH#EOLHEHQ#YLHOIDFK# LQ
GHU# 9HUJDQJHQKHLW# XQJHQXW]W/# ZHLO# GLH# LQ# GHU# 3UD[LV# GD]X# QRWZHQGLJH# *HVDPWSODQXQJ
+5RKUQHW]EHUHFKQXQJ/#K\GUDXOLVFKHU#$EJOHLFK,#DXV#.RVWHQJU�QGHQ#IHKOWH1

'LH# LQ#GLHVHU#(GLWLRQ#EHVSURFKHQHQ#$QVlW]H#VROOHQ#DOV#SRVLWLYHU# ,PSXOV# I�U#HLQH#(QWZLFNOXQJ# LQ#GLHVH
5LFKWXQJ#JHVHKHQ#ZHUGHQ1
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>+HL]#.RQ]HSW@ %DXHQ# $P# .URQVEHUJ# ±# +HL]WHFKQLVFKHV# .RQ]HSW># /DQGHVKDXSWVWDGW
+DQQRYHU>#)HEUXDU#4<<;

>/�IWXQJVNRQ]HSW@ %DXHQ# DP# .URQVEHUJ# ±# /�IWXQJVNRQ]HSW># /DQGHVKDXSWVWDGW# +DQQRYHU/
6HSWHPEHU#4<<9

>9',#6;3;@ 9',#6;3;#±#(QHUJLHZLUWVFKDIWOLFKH#%HXUWHLOXQJVNULWHULHQ# I�U#KHL]WHFKQLVFKH
$QODJHQ>#9',>#0DL#4<;9

>',1#9#7:34043@ ',1# 9# 7:34043># (QHUJHWLVFKH# %HZHUWXQJ# KHL]0# XQG# UDXPOXIWWHFKQLVFKHU
$QODJHQ># 7HLO# 43=# +HL]XQJ/# 7ULQNZDVVHUHUZlUPXQJ/# /�IWXQJ># # $XVJDEH
)HEUXDU#5334

>',1#7:3404@ ',1#7:3404>#5HJHOQ#I�U#GLH#%HUHFKQXQJ#GHV#:lUPHEHGDUIV#YRQ#*HElXGHQ>
*UXQGODJHQ#GHU#%HUHFKQXQJ>##$XVJDEH#0lU]#4<;6

>',1#7:3405@ ',1#7:3405>#5HJHOQ#I�U#GLH#%HUHFKQXQJ#GHV#:lUPHEHGDUIV#YRQ#*HElXGHQ>
7DEHOOHQ/#%LOGHU/#$OJRULWKPHQ>##$XVJDEH#0lU]#4<;6

>',1#7:3406@ ',1#7:3406>#5HJHOQ#I�U#GLH#%HUHFKQXQJ#GHV#:lUPHEHGDUIV#YRQ#*HElXGHQ>
$XVOHJXQJ#GHU#5DXPKHL]HLQULFKWXQJHQ>##$XVJDEH#$XJXVW#4<;<

>SU(1#45;64@ ',1# (1# 45;64># +HL]XQJVV\VWHPH# LQ# *HElXGHQ# 0# 9HUIDKUHQ# ]XU
%HUHFKQXQJ#GHU#1RUP0+HL]ODVW>#'HXWVFKH#)DVVXQJ#SU(1#45;64>##$XVJDEH
$XJXVW#4<<:

>',1#9#743;09@ ',1#9#743;09>#:lUPHVFKXW]#XQG#(QHUJLH0(LQVSDUXQJ#LQ#*HElXGHQ>#7HLO#9=
%HUHFKQXQJ# GHV# -DKUHVKHL]ZlUPH0# XQG# GHV# -DKUHVKHL]HQHUJLHEHGDUIV>
$XVJDEH#1RYHPEHU#5333

>(Q(9@ 9HURUGQXQJ# �EHU# HQHUJLHVSDUHQGHQ# :lUPHVFKXW]# XQG# HQHUJLHVSDUHQGH
$QODJHQWHFKQLN#EHL#*HElXGHQ# +(QHUJLHHLQVSDUYHURUGQXQJ# 0#(Q(9,>#6WDQG
0lU]#5334

>(1#;65@ ',1#(1# ;65>#:lUPHWHFKQLVFKHV#9HUKDOWHQ#YRQ#*HElXGHQ#±#%HUHFKQXQJ
GHV# +HL]HQHUJLHEHGDUIV># :RKQJHElXGH># 'HXWVFKH# )DVVXQJ# (1# ;65>
$XVJDEH#'H]HPEHU#4<<;

>5HFNQDJHO#5334@ 5HFNQDJHO/# 6SUHQJHU/# 6FKUDPHN># 7DVFKHQEXFK# I�U# +HL]XQJ# XQG
.OLPDWHFKQLN>#5334>#2OGHQERXUJ#9HUODJ/#0�QFKHQ

>6WXG#$UEHLW@ 0HQJD]]L/#.1#XQG# #7LHWJHQ/#/1>#3ODQXQJVOHLWIDGHQ#]XU#6RIWZDUHHQWZLFNOXQJ
I�U# KDXVWHFKQLVFKH# %HUHFKQXQJHQ# LP# 1LHGULJHQHUJLHKDXV># 6WXGLHQDUEHLW/
)DFKKRFKVFKXOH#%UDXQVFKZHLJ2:ROIHQE�WWHO>#0DL#5334

>9',#9363@ 9',#9363#%ODWW#4>#$XVOHJXQJ#YRQ#IUHLHQ#5DXPKHL]IOlFKHQ#0#*UXQGODJHQ#XQG
$XVOHJXQJ#YRQ#5DXPKHL]N|USHUQ>#$XVJDEH#$SULO#4<<<
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4414 hEHUVFKOlJLJHU#3ULPlUHQHUJLHEHGDUI

3URJUDPP= %hEHUVFKOlJLJHU#3ULPlUHQHUJLHEHGDUI%
6\VWHP= ([FHO<:#:RUNVKHHW#I�U#:LQGRZV
4XHOOH= 7UDLQLQJV0#XQG#:HLWHUELOGXQJV]HQWUXP#:ROIHQE�WWHO/#H191

$P#([HU#9
6;635#:ROIHQE�WWHO

%H]XJ= ZZZ1WZZ1GH

4415 1DFKZHLV#GHV#3ULPlUHQHUJLHEHGDUIHV#QDFK#>(Q(9@#XQG#',1#9#7:34043

3URJUDPP= %(3NRPSOHWW%#E]Z1#%(3DUFKLWHNW%
6\VWHP= ([FHO<:#:RUNVKHHW#I�U#:LQGRZV
4XHOOH= .1#-DJQRZ

1HXHU#:HJ#;
6;635#:ROIHQE�WWHO

%H]XJ= ZZZ1WZZ1GH

4416 9HUHLQIDFKWH#+HL]ODVWEHUHFKQXQJ

3URJUDPP= %9HUHLQIDFKWH#+HL]ODVWEHUHFKQXQJ%
6\VWHP= ([FHO<:#:RUNVKHHW#I�U#:LQGRZV
4XHOOH= 7UDLQLQJV0#XQG#:HLWHUELOGXQJV]HQWUXP#:ROIHQE�WWHO/#H191

$P#([HU#9
6;635#:ROIHQE�WWHO

%H]XJ= ZZZ1WZZ1GH

4417 +DXVWHFKQLVFKHV#%HUHFKQXQJVSURJUDPP

3URJUDPP= %PK#6RIWZDUH%
6\VWHP= 3URJUDPP#I�U#0LFURVRIW#:LQGRZV
4XHOOH= PK0VRIWZDUH#*PE+
##### *UHVFKEDFKVWU1#5<

##### :955<#.DUOVUXKH
0DLO= KRWOLQH#PK0VRIWZDUH1GH


