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LA?= 1QKL=E= KAF< AF <=J *9?=Ӆ CGFCMJJ=FR>ĺ@A?= 5ĺJE=?=KL=@MF?KCGKL=F RM DA=>=JFӅ AF<=E KA= =JF=M=Jә

:9J= 5ĺJE=IM=DD=F MF< AF<MKLJA=DD= :OĺJE= EAL 5ĺJE=K=FC=F AF JĺMEDA;@=J ,ĺ@= N=J:AF<=FӨҐөӄ  =ә

KGF<=JK /M9JLA=JKDƣKMF?=F :A=L=F .GL=FRA9D= RMJ 1L=A?=JMF? <=J #F=J?A==ɀARA=FRӄ 3E <=F #J>GD? <=J

#F=J?A=O=F<= AF 9DD=F 1=CLGJ=F RM ?=Oĺ@JD=AKL=FӅ AKL =K OA;@LA?Ӆ :=KL=@=F<=Ӆ H9KKAN= 5ĺJE=F=LR= AF RMә
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KGJ?MF? <9JKL=DDLӄ +AL <=E )GFR=HL ӎ'/ә'FFGN9LAN= /M9JLA=JKDƣKMF?ӎ J=9?A=JL <A= "GJLEMF<=J #F=J?A=ә

MF< 59KK=JN=JKGJ?MF? %E:& Ӧ"#5Ґҏӧ 9M> <A= 9CLM=DD=F MF< RMCǓFɃA?=F &=J9MK>GJ<=JMF?=F <=J $=JFә

OĺJE=N=JKGJ?MF?ӄ"A=:=J=ALKAF <=J 3EK=LRMF? :=>AF<DA;@=2J9FK>GJE9LAGFKKLJ9L=?A=ME>9KKL <A= #Jә

K;@DA=ǇMF? NGF AF<MKLJA=DD=F :OĺJE=IM=DD=F AF <=J ,GJ<KL9<LӅ <=F 3E:9M <=K "9EH>F=LR=K 9M> &=AǇә

O9KK=J KGOA= <A= :K=FCMF? <=J ,=LRL=EH=J9LMJ MF< =AF= <QF9EAK;@=  =LJA=:KO=AK=ӄ "MJ;@<A==F=Jә

?=LAK;@= -HLAEA=JMF?AE 09@E=F <A=K=K  9KAKCGFR=HLKCƣFF=F <A= !-Ґә#EAKKAGF=F <=J $=JFOĺJE=N=Jә

KGJ?MF? AF "GJLEMF< ME E=@J 9DK ҕҎ ổ J=<MRA=JL O=J<=FӄӨҏө 

,=:=F<=J $=JFOĺJE=N=JKGJ?MF?:=KL=@=F 9M;@ >ǓJ <A="=C9J:GFAKA=JMF?<=J AF<ANA<M=DD=F 5ĺJE=N=Jә

KGJ?MF? KGOA= <=K +G:ADALĺLKK=CLGJ9E:ALAGFA=JL= 8A=DNGJ?9:=Fӄ"A= #JJ=A;@MF? <A=K=J 8A=D= OAJ< NGJә

F=@EDA;@ <MJ;@ =AF= O=AL=KL?=@=F<= #D=CLJA>ARA=JMF? 9F?=KLJ=:Lӛ9DD=E NGJ9F <MJ;@ <=F #AFK9LR NGF

5ĺJE=HMEH=F MF< <=J #D=CLJGEG:ADALĺLӄ"=J FK;@DMKKMF< <=J KA;@=J=  =LJA=:<A=K=JFD9?=F 9F <9K

=D=CLJAK;@= 4=JL=ADF=LRKL=DD=F=AF= O=K=FLDA;@= &=J9MK>GJ<=JMF?<=J #F=J?A=O=F<= <9Jӄ '/ "GJLEMF<

:=LJ9;@L=L= <9@=J =:=F>9DDK <A= 5=;@K=DOAJCMF?=F ROAK;@=F <=J "=C9J:GFAKA=JMF? <=K +G:ADALĺLKәMF<

5ĺJE=K=CLGJKEAL <=E DGC9D=F 1LJGEF=LR <=K "GJLEMF<=J ,=LR:=LJ=A:=JK "-,#28ӄ'E $GCMK KL=@=F

<9:=A  =LJA=:KKLJ9L=?A=FӅ <A= <A= 'FL=?J9LAGF <A=K=J 2=;@FGDG?A=F AF ?JGǇ=J 1LǓ;CR9@D =JEƣ?DA;@L MF<

<9:=A RM?D=A;@)MF<=FCGE>GJL MF< 4=JKGJ?MF?KKA;@=J@=AL ?=Oĺ@JD=AKL=Lӄ"9K $GJK;@MF?KNGJ@9:=F

'/"GJLEMF< :9ML 9M> <=E  9KAKCGFR=HL<=J "#5Ґҏ9M> MF<MFL=JKM;@LO=AL=J>Ǔ@J=F<= +9ǇF9@E=FӅ

<A=<=F2J9FK>GJE9LAGFKH>9<@AF RM =AF=J CDAE9F=MLJ9D=FD=ALMF?K?=:MF<=F=F 5ĺJE=N=JKGJ?MF? AE

"GJLEMF<=J 1L9<L?=:A=L:=K;@D=MFA?=Fӄ1G AKL =K Mӄ9ӄ =J>GJ<=JDA;@?==A?F=L= =JF=M=J:9J= 5ĺJE=IM=DD=F
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4=J@9DL=F <=J J=9D=F ,=LR= @AFKA;@LDA;@ *9KLKHALR=FӅ ,=LRKL9:ADALĺLӅ 1QKL=ELJĺ?@=AL 9:RM:AD<=Fӄ&AFKA;@Lә

DA;@ <=K 1LJGEF=LR=K CGFFL= =FL?=?=F <=JMJKHJǓF?DA;@=F .D9FMF? FA;@L 9M> J=9D= ,=LR<9L=F RMJǓ;C?=ә
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%=:ĺM<=@ǓDD= KGOA= 2=;@FGDG?A=әMF< #F=J?A=LJĺ?=JO=;@K=D :=JǓ;CKA;@LA?L O=J<=Fӄ "A= MKOAJCMF?=F
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#F=J?A=AF>J9KLJMCLMJӅ KG<9KK<A= #ɀ=CL= <=J F=M=F ,=LRCGEHGF=FL=F 9M> <A= RMCǓFɃA?= #F=J?A=AF>J9ә

KLJMCLMJ :=O=JL=L O=J<=F CƣFF=Fӄ"9K F=M= 4=JKGJ?MF?KCGFR=HL OAJ< AE )GFL=PL <=J #F=J?A=O=F<= 9Fә
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KGJ?MF? EAL 5ĺJE=Ӆ ME <A= 4=JKGJ?MF?KKA;@=J@=AL <=K =LJA=:K RM ?=Oĺ@JD=AKL=Fӄ 

"MJ;@ <A= 4A=DR9@D <=J MFL=JK;@A=<DA;@=F 4=J:J9M;@=JӅ OA= 5G@F?=:ĺM<=Ӆ %=O=J:=:=LJA=:= MF< ƣɀ=FLә

DA;@= #AFJA;@LMF?=FӅ =J?A:L KA;@ =AF CGEHD=P=K 1QKL=E EAL @=L=JG?=F=F *9KLHJG>AD=Fӄ 1G @9:=F :=AKHA=DKә

O=AK= 1;@MD=F MF< )J9FC=F@ĺMK=J=AF 9F<=J=K  =<9J>KHJG>AD 9DK 5G@F?=:ĺM<=ӄ  =A %=O=J:=:=LJA=:=F

=J?A:L KA;@ GɃ =AF KLĺJC=J K;@O9FC=F<=J 5ĺJE=:=<9J> AF :@ĺF?A?C=AL NGF .JG<MCLAGFKHJGR=KK=F MF<

J:=ALKR=AL=Fӄ"A=K >Ǔ@JL RM =AF=J 4=JK;@A=:MF? <=J *9KLKHALR=F AE $=JFOĺJE=F=LRӄ 5ĺ@J=F< AF =AF=J

@GEG?=F=F 4=J:J9M;@=JKLJMCLMJ 9DD= 4=J:J9M;@=J ?D=A;@R=ALA? A@J= @ƣ;@KL= *9KL =JJ=A;@=F OǓJ<=FӅ AKL

<A= E9PAE9D= *=AKLMF? <A=K=K $=JFOĺJE=KQKL=EK 9M>?JMF< <=J <AN=JK=F 4=J:J9M;@=JKLJMCLMJ ?=JAF?=Jӄ 

"A=K @9L 9M;@ MKOAJCMF?=F 9M> <=F  =LJA=: <=J #AFKH=AK=JӅ <A= <A= 5ĺJE= >ǓJ <9K $=JFOĺJE=F=LR =Jә

R=M?=Fӄ "MJ;@ <A= 4=JK;@A=:MF? <=J *9KLKHALR=F AE ,=LRO=JC CƣFF=F <A= #AFKH=AK=J A@J= *=AKLMF? :=KK=J



%JMF<D9?=F <=J F=LR?=:MF<=F=F 5ĺJE=N=JKGJ?MF?  

 
 

1=AL= ӭҗ 

9F <A= ,9;@>J9?= 9FH9KK=F MF< KGEAL =ɀARA=FL=J 9J:=AL=Fӄ "9<MJ;@ CƣFF=F 9M;@ <A= #F=J?A=CGKL=F ?=ә

K=FCL O=J<=FӅ O9K OA=<=JME <=F 4=J:J9M;@=JF RM?ML=CGEELӄ 

'FK?=K9EL CƣFF=F N=JK;@A=<=F= 5ĺJE==JR=M?=J AF =AF=E $=JFOĺJE=F=LR =AF?=K=LRL O=J<=FӅ ME =AF=

F9;@@9DLA?= MF< RMN=JDĺKKA?= 5ĺJE=N=JKGJ?MF? RM ?=Oĺ@JD=AKL=Fӄ %JGǇOĺJE=HMEH=FӅ &GDR@=ARO=JC=Ӆ

AF<MKLJA=DD= :OĺJE= MF< %9KC=KK=D KAF< FMJ =AFA?=  =AKHA=D= >ǓJ <A= N=JK;@A=<=F=F -HLAGF=FӅ <A= RMJ

4=J>Ǔ?MF? KL=@=Fӄ "A= 59@D <=J JA;@LA?=F 5ĺJE==JR=M?=J @ĺF?L NGF N=JK;@A=<=F=F $9CLGJ=F 9:Ӆ OA= RME

 =AKHA=D <=J 4=J>Ǔ?:9JC=AL NGF  J=FFKLGɀ=F G<=J 3E?=:MF?KOĺJE= MF< <=J %JƣǇ= <=K $=JFOĺJE=F=Lә

R=Kӄ 

'E "GJLEMF<=J $=JFOĺJE=F=LR CGEE=F MFL=JK;@A=<DA;@= 5ĺJE==AFKH=AK=J RME #AFK9LRӄ 'E 9CLM=DD=F

8MKL9F< KL=DD=F AF =JKL=J *AFA= AF<MKLJA=DD= :OĺJE=KGOA= %9KC=KK=D <A= 5ĺJE==JR=M?MF? KA;@=Jӄ 'F RMә

CǓFɃA?=F 1R=F9JA=F =J?ĺFR=F 5ĺJE==JR=M?=J OA= =AF= %JGǇOĺJE=HMEH= MF< =AF &GDR@=ARO=JC <A=

#AFKH=AK=JӅ ME <A= !-Ґә#EAKKAGF=F <=J $=JFOĺJE=N=JKGJ?MF? RM J=<MRA=J=Fӄ 

 

нΦн !ƭƭƎŜƳŜƛƴŜ bŜǘȊǎǘǊǳƪǘǳǊŜƴ 

"A= ?JMF<D=?=F<= 1LJMCLMJ =AF=K $=JFOĺJE=F=LR=K :=KL=@L LQHAK;@=JO=AK= 9MK

5ĺJE==JR=M?MF?K9FD9?=FӦOA= )J9Ƀә5ĺJE=ә)GHHDMF?K9FD9?=FӅ &=ARO=JC=F G<=J ?=GL@=JEAK;@=F

FD9?=FӧӅ <=EN=J:AF<=F<=F $=JFOĺJE=F=LRMF< <=F 5ĺJE=Ǔ:=J?9:=KL9LAGF=F :=A <=F

#F<N=J:J9M;@=JFӄ "9KN=J:AF<=F<=$=JFOĺJE=F=LRӅ O=D;@=K<9K &=JRKLǓ;C <=K

5ĺJE=N=JL=ADMF?KKQKL=EK :AD<=LӅ C9FF =FLO=<=J 9DK 09<A9DәӅ 0AF?әG<=J N=JE9K;@L=K ,=LRCGFRAHA=JL

K=AFӄ"A= ,=LRLGHGDG?A= <=J ,=LR= :==AF>DMKKL <9:=A 9M;@ E9Ǉ?=:DA;@ <9K 4=J@9DL=F <=J ,=LR= AE =LJA=:

MF< <A= $ĺ@A?C=AL 9M> 1LƣJMF?=F RM J=9?A=J=F G<=J 9:=J AE 4=JD9M> <=J 8=AL =AF?=:MF<=F= NGD9LAD=

#AFKH=AK=J AFL=?JA=J=F RM CƣFF=Fӄ 5A= AF::AD<MF?ҐәҐ<9J?=KL=DDLӅ ?A:L =K AF <=J $=JFOĺJE=N=JKGJ?MF?

ґ O=K=FLDA;@= ,=LRLGHGDG?A=Fӄ 

 

::AD<MF?ȑɌȑȹ DD?=E=AF= ,=LRKLJMCLMJ=FɗȒɘ 

"A=<9J?=KL=DDL=F2GHGDG?A=FO=AK=FNGF DAFCK F9;@ J=;@LK9M>KL=A?=F< =AF=@ƣ@=J= MK>9DDKA;@=J@=AL

:ROӄ 0=KADA=FR 9M>ӄ0AF?әMF<+9K;@=FF=LR=:=KALR=FE=@J=J=*=ALMF?KN=J:AF<MF?=FRM <=FB=O=ADA?=F

#F<N=J:J9M;@=JFMF< CƣFF=FKGEALMK>ĺDD= G<=J #F?HĺKK=AE*=ALMF?KF=LRCGEH=FKA=J=FӅ

09<A9DF=LR=KAF< <9JǓ:=J @AF9MK=AF>9;@=J RM AFKL9DDA=J=F MF< RM O9JL=FӨҒөӄ1H=RA=DD AF %JGǇKLĺ<L=F EAL

K=@J @G@=F  =<9J>K<A;@L=F KAF< N=JE9K;@L= ,=LR= @ĺM>A? 9FRM>AF<=FӅ KG 9M;@ AE "GJLEMF<=J

4=JKG?MF?K?=:A=L <=J "#5Ґҏӄ"A=9M>?=R=A?L=F ,=LRLGHGDG?A=FKAF< B=<G;@ 9M;@ AF =AF=J R=ALDA;@=F

:@ĺF?A?C=AL RM K=@=Fӄ 4A=D=$=JFOĺJE=?=:A=L= KL9JL=F AF A@J=J #FLKL=@MF?EAL CD=AF=F 1LJ9@D=FF=LR=FӅ



%JMF<D9?=F <=J F=LR?=:MF<=F=F 5ĺJE=N=JKGJ?MF?  

 
 

1=AL= ӭҏҎ 

O=D;@=KA;@KLJ9@D=F>ƣJEA? NGF <=J #JR=M?MF?K9FD9?= @AF RM <=F =JKL=F 4=J:9M;@=JF 9MK =JO=AL=JFӄ

5AJ< <9K 4=JKGJ?MF?K?=:A=L =JO=AL=JLG<=JKG?9JEAL 9F<=J=F :=KL=@=F<=F5ĺJE=F=LR=FN=J:MF<=FӅ

=FLKL=@=F K=@J K;@F=DD J9<A9D= 1LJMCLMJ=FӅ O=D;@= KA;@ AE O=AL=J=F 4=JD9M><=K MK:9MKN=JE9K;@=Fӄ"A=

B=O=ADA?==PHDARAL= 1LJMCLMJ <=K ,=LR=K @9L<9:=AO=K=FLDA;@=F#AF>DMKK 9M> <A=+ƣ?DA;@C=AL=F <=K

,=LR:=LJA=:=KӅ <9 <A= ,=LR?JƣǇ=MF<1LJMCLMJE9Ǉ?=:DA;@ >ǓJ <A= 2Jĺ?@=AL<=K %=K9ELKQKL=EK KAF<ӄ 

 

нΦо !ōǎƻǊǇǝƻƴǎƪŅƭǘŜǘŜŎƘƴƛƪ 

'F <=J :KGJHLAGFKCĺDL=L=;@FAC OAJ< =AF= =PL=JF= 5ĺJE=IM=DD= ?=FMLRLӅ ME =AF=F 2=AD <=J >ǓJ <A= )ĺDL==Jә

R=M?MF? FGLO=F<A?=F #F=J?A= :=J=ALRMKL=DD=Fӄ "A=K= 5ĺJE=IM=DD= C9FF Rӄ  ӄ $=JFOĺJE= G<=J :OĺJE=

9MK =AF=E )J9ɃO=JC K=AF MF< OAJ< AF $GJE NGF &=AǇO9KK=JAF <9K 1QKL=E =AF?=KH=AKLӄ 2@=JEAK;@ 9F?=ә

LJA=:=F= :KGJHLAGFKCĺDL=E9K;@AF=F Ӧ )+ӧ 9J:=AL=F EAL <=J )GF<=FK9LAGF MF< <=E 4=J<9EH>=F =AF=J

K9DR@9DLA?=F *ƣKMF?Ӆ :=KL=@=F< 9MK =AF=E )ĺDL=EALL=D MF< =AF=E *ƣKMF?KEALL=Dӄ 'F <=J 0=?=D :=KL=@L

<=J )ĺDL=CJ=AKD9M>9MK NA=J 2=AD=FӅ <=E )GF<=FK9LGJӅ <=E 4=J<9EH>=JӅ <=E :KGJ:=J MF< <=E MKLJ=Aә

:=J KGOA= E=@J=J=F 9F?=K;@DGKK=F=F 59KK=JCJ=AKDĺM>=Fӄ "A=K= KAF< )Ǔ@DO9KK=J RMJ .JGR=KKCǓ@DMF?Ӆ

&=AǇO9KK=J >ǓJ <=F FLJA=: ӦRӄ  ӄ 9MK $=JFәG<=J :OĺJE=ӧ MF< )9DLO9KK=JӅ :KHOӄ RMJ 09MECǓ@DMF?ӄӨғө 

'F <=J :KGJHLAGFKCĺDL=L=;@FAC O=J<=F 9M>?JMF< A@J=J KL9JC MFL=JK;@A=<DA;@=F 1A=<=HMFCL= @ĺM>A? <A=

1LGɀH99JMF?=F EEGFA9CӬ59KK=J MF< 59KK=JӬ*AL@AME:JGEA< N=JO=F<=Lӄ "A=K= 1LGɀH99JMF?=F :A=ә

L=F RM<=E ?=?=FǓ:=J <=F :=A )GEHJ=KKAGFKCĺDL=9FD9?=F N=JO=F<=L=F)ĺDL=EALL=DF <=F 4GJL=ADӅ <9KK

A@J B=O=ADA?=K %5. Ӧ%DG:9D 59JEAF?.GL=FLA9Dӧ :=A Ҏ DA=?LӅ =AF= CDAE9K;@ĺ<DA;@= MKOAJCMF? AE $9DD =AF=J

*=;C9?= 9DKG 9MK?=K;@DGKK=F O=J<=F C9FFӄ :KGJHLAGFKCĺDL=9FD9?=F @9:=F N=J?DA;@=F EAL CGFN=FLAGә

F=DD=F )GEHJ=KKAGFKCĺDL=9FD9?=F RO9J =AF=F K;@D=;@L=J=F 5AJCMF?K?J9<Ӆ B=<G;@ KL=DD=F KA= <MJ;@ <=F

?=JAF?=J=F 1LJGE:=<9J> MF< :=A #AFK9LR =JF=M=J:9J=J 5ĺJE=IM=DD=F G<=J :OĺJE= CGKL=F?ǓFKLA? MF<

!-ҐәF=MLJ9D )ĺDL= :=J=ALӄӨҔө 

 

нΦп ²ŅǊƳŜǘǊŀƴǎŦƻǊƳŀǝƻƴ 

"A=2J9FK>GJE9LAGF <=J #F=J?A=N=JKGJ?MF? @AF RMJ 2J=A:@9MK?9KF=MLJ9DALĺL ҐҎҒғ AKL =AF=K <=J R=FLJ9D=F

8A=D= NGF .GDALAC MF< %=K=DDK;@9Ƀӄ "9:=A CGEEL <=J 5ĺJE=O=F<= =AF= :=<=ML=F<= 0GDD= RMӅ <9 AF

"=MLK;@D9F< JMF< <A= &ĺDɃ= <=J #F<=F=J?A= >ǓJ <A=  =J=ALKL=DDMF? NGF 5ĺJE= =AF?=K=LRL OAJ< MF< <A=K=

#F=J?A= :AK B=LRL @9MHLKĺ;@DA;@ <MJ;@ >GKKAD= #F=J?A=LJĺ?=J RMJ 4=J>Ǔ?MF? ?=KL=DDL OAJ<Өҕөӄ 

#AF= &=J9MK>GJ<=JMF?<=J 5ĺJE=O=F<=KL=DDL <A= =F=J?=LAK;@= 19FA=JMF? NGF  =KL9F<K?=:ĺM<=F <9Jӄ

"A=K= AKL <A= %JMF<D9?= >ǓJ <A= =J>GJ<=JDA;@= 0=<MCLAGF <=K 5ĺJE=әMF< .JAEĺJ=F=J?A=:=<9J>K NGF %=ә

:ĺM<=Fӄ 

"A= RO=AL= 1ĺMD= <=J 5ĺJE=LJ9FK>GJE9LAGF AKL <=J N=JE=@JL= #AFK9LR =JF=M=J:9J=J #F=J?A=FӅ ME 5ĺJE=

CDAE9F=MLJ9D :=J=ALRMKL=DD=Fӄ "9:=A KAF< <A= .GL=FRA9D= =JF=M=J:9J=J 5ĺJE= NGF <=FDGC9DN=J>Ǔ?:9J=F

=JF=M=J:9J=F#F=J?A=IM=DD=F Rӄ  ӄ AF $GJE NGF .@GLGNGDL9ACӅ 5AF< G<=J %=GL@=JEA=9:@ĺF?A?ӄ"9JǓ:=J

@AF9MK KGDDL=F 9M;@ HGL=FRA=DD= :OĺJE=IM=DD=F OA= +ǓDDN=J:J=FFMF?K9F9D9?=F MF< FMLR:9J= 'F<MKLә

JA=9:OĺJE= =J>9KKL MF< 9M> A@J= #A?FMF? MFL=JKM;@L O=J<=Fӄ 

#AF OA;@LA?=J 1;@JALL 9M> <=E 5=? RME #F=J?A=KQKL=E <=J 8MCMFɃ KL=DDL <A= CGEEMF9D=F 5ĺJE=HD9ә

FMF? <9Jӄ8A=D =AF=J CGEEMF9D=F 5ĺJE=HD9FMF? AKL =KӅ >ǓJ <A= %=E=AF<=F =AF= ƣCGDG?AK;@=Ӆ ƣCGFGEAә



%JMF<D9?=F <=J F=LR?=:MF<=F=F 5ĺJE=N=JKGJ?MF?  

 
 

1=AL= ӭҏҏ 

K;@= MF< N=JKGJ?MF?KKA;@=J= 5ĺJE=DƣKMF? 9DK D9F?>JAKLA?= .=JKH=CLAN= RM =FLOA;C=DFӅ <A= 9M;@ <A= 1Gә

RA9DN=JLJĺ?DA;@C=AL AE  DA;C :=@ĺDL MF< +9ǇF9@E=F KGOA= 3EK=LRMF?KGHLAGF=F 9MK 1A;@L <=J %=E=AF<=

9M>R=A?Lӄ "9:=A :=<9J> =K =AF=J AFL=FKAN=F :KLAEEMF? <=J FGLO=F<A?=F 2J9FK>GJE9LAGFKHJGR=KK= ROAә

K;@=F <=F O=K=FLDA;@=F CL=MJ=F =AF=J %=E=AF<=Ӆ <=F 4=JKGJ?MF?KMFL=JF=@E=F MF< <=J 5G@FMF?Kә

OAJLK;@9Ƀ NGJ -JLӄ "=FF ME <A= 5ĺJE=HD9FMF? 9DK RMCMFɃK>ĺ@A?=K )GFR=HL =ɀARA=FL MEK=LR=F RM CƣFә

F=FӅ EǓKK=F #J?=:FAKK= NGJ@9F<=F=J .D9FMF?=F MF< )GFR=HL= <=J %=E=AF<=Ӆ 9DK 9M;@ =PAKLA=J=F<=

,=LRLJ9FK>GJE9LAGFKHDĺF= <=J ƣJLDA;@=F %9KәӅ 1LJGEәMF< 5ĺJE=N=JKGJ?=J :=JǓ;CKA;@LA?L O=J<=Fӄ 

#AF= AFL=DDA?=FL= 1=CLGJ=FCGHHDMF? ROAK;@=F 1LJGEәӅ %9KәMF< 5ĺJE=KQKL=E KGOA= <=E +G:ADALĺLKәӅ

5G@FәӅ %&"әMF< 'F<MKLJA=K=CLGJ KAF< FGLO=F<A?=  9MKL=AF= >ǓJ =AF= =J>GD?J=A;@= #F=J?A=O=F<=ӄ 

'F <A=K=E )GFL=PL F=@E=F 5ĺJE=F=LR= =AF= RMF=@E=F< OA;@LA?= 0GDD= =AFӄ "A=K R=A?L FA;@L RMD=LRL <A=

J=?MD9LGJAK;@= #FLOA;CDMF? <=J D=LRL=F (9@J=ӄ .JG?J9EE= OA= 5ĺJE=F=LR= ҒӄҎ MF< <A= MF<=K>ƣJ<=ә

JMF? >ǓJ =ɀARA=FL= 5ĺJE=F=LR= Ӧ #5ӧRA=D=F 9M> <=F,=M:9M NGF 5ĺJE=F=LR=F EAL @G@=F FL=AD=F 9F

=JF=M=J:9J=F MF<<A= "=C9J:GFAKA=JMF?:=KL=@=F<=J5ĺJE=F=LR=9:ӄ



+G<=DDA=JMF? <=K $=JFOĺJE=KQKL=EK  

 
 

1=AL= ӭҏҐ 

о aƻŘŜƭƭƛŜǊǳƴƎ ŘŜǎ CŜǊƴǿŅǊƳŜǎȅǎǘŜƳǎ 

оΦм aƻŘŜƭƛŎŀ 

8MJ +G<=DDA=JMF? MF< 1AEMD9LAGF <=K 5ĺJE=F=LR=K OAJ< <A= +G<=DDA=JMF?KKHJ9;@= +G<=DA;9 N=JO=F<=Lӄ

+AL A@J AKL=K Eƣ?DA;@Ӆ G:B=CLGJA=FLA=JL MF< HD9LL>GJEǓ:=J?J=A>=F< H@QKAC9DAK;@= +G<=DD= RM EG<=DDA=J=F

MF< RM KAEMDA=J=Fӄ 1A= OMJ<= AF <=F җҎ=J (9@J=F AFK:=KGF<=J= >ǓJ <A= 1AEMD9LAGF <QF9EAK;@=J 1QKL=E=

NGF <=J +G<=DA;9 KKG;A9LAGF =FLOA;C=DL MF< @9L KA;@ K=AL<=E RM=AF=J <=J >Ǔ@J=F<=F +G<=DDA=JMF?Kә

KHJ9;@=F >ǓJ <A= 1AEMD9LAGF NGF #F=J?A=әMF< .JGR=KKKQKL=E=F =FLOA;C=DLӄӨҖө 

+G<=DA;9 =JEƣ?DA;@L =KӅ CGEHD=P= 1QKL=E= 9MK N=JK;@A=<=F=F )GEHGF=FL=F RM EG<=DDA=J=F MF< <=J=F

4=J@9DL=F MFL=J N=JK;@A=<=F=F  =LJA=:K:=<AF?MF?=F RM KAEMDA=J=Fӄ "A= +G<=DDA=JMF? =J>GD?L AF $GJE

NGF %D=A;@MF?=FӅ <A= <9K 4=J@9DL=F <=J )GEHGF=FL=F :=K;@J=A:=Fӄ8MJ +G<=DDA=JMF? MF< 1AEMD9LAGF

CƣFF=F KGOG@D CGEE=JRA=DD= ӦMӄ 9ӄ "QEGD9Ӆ 1AEMDAFCӧ OA= 9M;@ Gɀ=F= #FLOA;CDMF?KME?=:MF?=F OA=

-H=F+G<=DA;9 N=JO=F<=L O=J<=Fӄ 

"A= +G<=DDA=JMF? NGF #F=J?A=KQKL=E=F C9FF EAL &AD>= =AF=J 4A=DR9@D NGF -H=Fә1GMJ;=

+G<=DD:A:DAGL@=C=F =J>GD?=Fӄ 'E 09@E=F <A=K=K .JGB=CL=K OAJ< <A= 2J9FKA#FLә A:DAGL@=C N=JO=F<=L MF<

O=AL=J=FLOA;C=DLӄ "A= 2J9FKA#FLә+G<=DA;9 =JEƣ?DA;@L <A= +G<=DDA=JMF? <QF9EAK;@=J 1AEMD9LAGF=F

?=CGHH=DL=J #F=J?A=KQKL=E= MF< OAJ< AF =AF=E )GFKGJLAME 9MK <=J 2=;@FAK;@=F 3FAN=JKALĺL &9E:MJ?

EAL <=E 'FKLALML >ǓJ 2=;@FAK;@= 2@=JEG<QF9EACӅ <=E 'FKLALML >ǓJ #D=CLJAK;@= #F=J?A=L=;@FAC MF< <=E

'FKLALML >ǓJ #F=J?A=L=;@FAC KGOA= $J9MF@G>=J 3+1'!&2 MF< <=E %9KәMF< 5ĺJE=ә'FKLALML #KK=F

CGFLAFMA=JDA;@ O=AL=J=FLOA;C=DLӄӨҗө 

 

оΦн YƻƳǇƻƴŜƴǘŜƴ ŘŜǊ bŜǘȊƳƻŘŜƭƭƛŜǊǳƴƎ 

$ǓJ <A= +G<=DDA=JMF? NGF $=JFOĺJE=F=LR=F KAF< B= F9;@ "=L9AD?J9< <=J 1AEMD9LAGF N=JK;@A=<=F= +Gә

<=DDCGEHGF=FL=F FGLO=F<A?ӄ "9 AE 09@E=F <A=K=K $GJK;@MF?KNGJ@9:=F ?9FR= $=JFOĺJE=F=LR= AF <Qә

F9EAK;@=F 1AEMD9LAGF=F :=J=;@F=L O=J<=F KGDD=FӅ O=J<=F ,=LRCGEHGF=FL=F OA= 4=FLAD= MF< JE9LMә

J=F N=JF9;@DĺKKA?Lӄ 

 

оΦнΦм wƻƘǊƳƻŘŜƭƭ 

&9MHL:=KL9F<L=AD <=J 1AEMD9LAGF MF< N=J9FLOGJLDA;@ >ǓJ <=F %JGǇL=AD <=J 5ĺJE=N=JDMKL= KGOA= <QF9EAә

K;@=F #ɀ=CL= KAF< <A= 0G@JD=ALMF?KEG<=DD=ӄ 'E 09@E=F <A=K=J $GJK;@MF? OAJ< <9K 0G@JEG<=DD

Ӕ<GM:D=.AH=.9AJӑ <=J 2J9FKA#FLә A:DAGL@=C N=JO=F<=LӨҏҎөӄ3JKHJǓF?DA;@ AE 09@E=F NGF 'FL=?J9,=L '

=FLOA;C=DLӅ =FLKHJA;@L <A=K=K +G<=DD <=E +G<=DDA=JMF?K9FK9LR =AF=J .>JGH>=FKLJƣEMF? F9;@Өҏҏөӄ 

#FL?=?=F =AF=J 9M> <AKCJ=L=F 4GDME=F :9KA=J=F<=F +G<=DDA=JMF? NGF 0G@J=F O=J<=F :=A <=J .>JGH>=Fә

KLJƣEMF? <A= J=D=N9FL=F H@QKAC9DAK;@=F #A?=FK;@9Ƀ=F FMJ 9E #AF?9F? MF< MK?9F? <=K 0G@JEG<=DDK

:=J=;@F=Lӄ 'FK:=KGF<=J= <A= >ǓJ <A= ::AD<MF? NGF LJ9FKA=FL=F #ɀ=CL=F OA;@LA?= 4=JO=ADR=AL <=K 5ĺJә

E=LJĺ?=JE=<AMEK OAJ< :=A <A=K=E +G<=DD H@QKAC9DAK;@ CGJJ=CL 9:?=:AD<=Lӄ  =A <=J 9M> 4GDME=F :9KA=ә

J=F<=F +G<=DDA=JMF? EMKK @AF?=?=F >ǓJ =AF= J=9DAKLAK;@= 4=JO=ADR=AL <=K 5ĺJE=LJĺ?=JK <A= FR9@D <=J

4GDMEAF9 AF :@ĺF?A?C=AL<=J 0G@JDĺF?= ?=Oĺ@DL O=J<=Fӄ +AL KL=A?=F<=J 0G@JDĺF?= O=J<=F RMF=@E=F<

?JƣǇ=J= 4GDMEAF9 :=FƣLA?LӅ <A= RM =AF=E KA?FA>AC9FL=F FKLA=? <=J 0=;@=FR=AL >Ǔ@J=Fӄ  =A $=JFOĺJE=ә

F=LR=F EAL ?JGǇ=F 0G@JD=ALMF?KDĺF?=F MF< =AF=J 4A=DR9@D NGF 0G@JD=ALMF?=F OǓJ<= <A=K=J 3EKL9F< RM



+G<=DDA=JMF? <=K $=JFOĺJE=KQKL=EK  

 
 

1=AL= ӭҏґ 

<=MLDA;@ D9F?K9E=J=F 1AEMD9LAGF=F >Ǔ@J=Fӄ #J?ĺFR=F< AKL <A= 'FALA9DAKA=JMF? <=J +G<=DD= F9;@ .>JGH>=Fә

KLJƣEMF? <=MLDA;@ :=FMLR=J>J=MF<DA;@=JӅ KG<9KK 1L9JLO=JL= >ǓJ H@QKAC9DAK;@= .9J9E=L=J OA= 2=EH=J9LMә

J=F ?Jƣ:=J ?=Oĺ@DL O=J<=F CƣFF=Fӄ 

"A= MKLJALLKL=EH=J9LMJὝAF :@ĺF?A?C=AL <=J 4=JO=ADR=AL=hJ?A:L KA;@ Ǔ:=J 

Ὕ Ὕ Ὕ Ὕ Ὡ ᶻ  

$GJE=DȒȹ MKLJALLKL=EH=J9LMJ 

EAL <=J #AF?9F?KL=EH=J9LMJὝӅ 3E?=:MF?KL=EH=J9LMJὝKGOA= <=K L@=JEAK;@=F 5A<=JKL9F<=KὙ

MF< 5ĺJE=C9H9RALĺL <=K 5ĺJE=LJĺ?=JK HJG +=L=Jὅ ӄ"=J 5ĺJE=N=JDMKL <=K 0G@J=K =J?A:L KA;@ Ǔ:=J <A=

:=J=;@F=L= 2=EH=J9LMJ<Aɀ=J=FRӆ 

ὗ  ά ὧzὴ ᶻὝ Ὕ  

$GJE=Dȓȹ 5ĦJE=N=JDMKL <=K 0G@J=K 

"=J "JM;CN=JDMKL OAJ< AE  =J=A;@ NGF FGJE9D=F 5ĺJE=LJĺ?=J?=K;@OAF<A?C=AL=F =FLKHJ=;@=F <=J "9J;Qә

5=AǇ:9;@ә%D=A;@MF? :=J=;@F=L OG>ǓJ <A= J=D=N9FL= 'EHD=E=FL9LAGF <=J $DMA<ә"AKKAH9LAGFә A:DAGL@=C AF

+G<=DA;9 N=JO=F<=L OMJ<=ӨҏҐөӄ$ǓJ K=@J FA=<JA?= %=K;@OAF<A?C=AL=F OAJ< <=J "JM;CN=JDMKL <=J 0G@JD=Aә

LMF?=F DAF=9JAKA=JLӄ 

 

оΦнΦн «ōŜǊƎŀōŜǎǘŀǝƻƴ 

"A= č:=J?9:=KL9LAGF=F <=J &9MKKL9LAGF=F O=J<=F G@F= 4=FLAD= MF< 9F<=J=J N=J:J9M;@=JK=ALA?=F JE9ә

LMJ=F EG<=DDA=JLӄ "9K +G<=DD 9HHJGPAEA=JL <A= E9Ǉ?=:DA;@=F >ǓJ <9K %=K9ELKQKL=E J=D=N9FL=F #A?=Fә

K;@9Ƀ=F <=J č:=J?9:=KL9LAGF=Fӄ 1G OAJ< AE +G<=DD <=J >ǓJ <=F 9F>9DD=F<=F 5ĺJE=:=<9J> FGLO=F<A?=

+9KK=FKLJGE :=J=;@F=L ME =AF= CGFKL9FL= 0Ǔ;CD9MɃ=EH=J9LMJ RM =JJ=A;@=Fӄ 'F=ɀARA=FR=F CƣFF=F

<MJ;@ =AF=F >=KL?=D=?L=F EAFAE9D=F +9KK=FKLJGE 9:?=:AD<=L O=J<=FӅ KG<9KK :=AKHA=DKO=AK= >=@D=J@9Ƀ=

4=FLADKL=DDMF?=F MF< KGEAL RM@G@= 0Ǔ;CD9MɃ=EH=J9LMJ=F 9HHJGPAEA=JL O=J<=F CƣFF=Fӄ 

"=J +9KK=FKLJGE <=J č:=J?9:=KL9LAGF =J?A:L KA;@ Ǔ:=J <=F 5ĺJE=:=<9J>ὗ<=K 4=J:J9M;@=JK <=J 5ĺJә

E=C9H9RALĺL <=K 59KK=JKὧMF< <=J 4GJәMF< 0Ǔ;CD9MɃ=EH=J9LMJὝRM 

ά ÍÉÎ 
ὗ

ὧᶻὝ Ὕİ ȟ

ȟά  

$GJE=DȔȹ +9KK=FKLJGE <=J ü:=J?9:=KL9LAGF 

č:=J <=F :=J=;@F=L=F +9KK=FKLJGE OAJ< K;@DA=ǇDA;@ <A= L9LKĺ;@DA;@= 0Ǔ;CD9MɃ=EH=J9LMJὝİ :=ә

J=;@F=Lӄ 

(=<= &9MKKL9LAGF OMJ<= ME 0G@JD=ALMF?=F F9;@ .>JGH>=FKLJƣEMF? >ǓJ <=F &9MK9FK;@DMKK =JO=AL=JLӄ

"=J "MJ;@E=KK=J <A=K=J 0G@JD=ALMF?=FOAJ<AF :@ĺF?A?C=AL =AF=J >=KL?=D=?L=F %=K;@OAF<A?C=ALNGF

:KHOӄ ҏ EӬK<=K 5ĺJE=LJĺ?=JE=<AME Ǔ:=J <=F E9PAE9D=F 5ĺJE:=<9J> <=J &9MKKL9LAGF :=J=;@F=Lӄ "A=

*ĺF?= <=J &9MK9FK;@DMKKD=ALMF? OAJ< AE 09@E=F <=J .9J9E=LJAKA=JMF? 9MLGE9LAKA=JL Ǔ:=J?=:=Fӄ 

  



+G<=DDA=JMF? <=K $=JFOĺJE=KQKL=EK  

 
 

1=AL= ӭҏҒ 

оΦнΦо ²ŅǊƳŜŜǊȊŜǳƎŜǊ 

 =A <=J +G<=DDA=JMF? <=J 5ĺJE==JR=M?=J OMJ<= ROAK;@=F HJAEĺJ=FәMF< K=CMF<ĺJ=F 5ĺJE==JR=M?=JF

MFL=JK;@A=<=Fӄ %=F=J=DD OAJ< :=A :=A<=F +G<=DD=F <=J 9F <9K 5ĺJE=F=LR =AFRMKH=AK=F<= 5ĺJE=:=<9J>

:=J=;@F=Lӄ #ɀARA=FR=F MF< O=AL=J=  =LJA=:KH9J9E=L=J O=J<=F AF <=J MKO=JLMF? <=J 1AEMD9LAGFK=J?=:ә

FAKK= =AF?=J=;@F=Lӄ 

.JAEĺJ= 5ĺJE==JR=M?MF? 

"A= +G<=DD= <=J HJAEĺJ=F 5ĺJE==JR=M?MF? O=J<=F AFK:=KGF<=J= >ǓJ <A= "JM;CJ=?=DMF? ӦRӄ  ӄ 1;@D=;@Lә

HMFCLӅ +ALL=D<JM;Cӧ =AF?=K=LRLӄ 1A= @9:=F 9DK /M=DDEG<=DD= RO=A +G<=DD= RMJ 4GJ?9:= =AF=K >J=A Oĺ@D:9ә

J=F  =LJA=:K<JM;C=KӅ <A= B=O=ADK <=F 4GJә:ROӄ 0Ǔ;CD9M><JM;C NGJ?=:=Fӄ +G<=DD= <=J HJAEĺJ=F 5ĺJE=ә

=JR=M?MF? KAF< AFK:=KGF<=J= 9M> %JMF< <=J +G<=DDA=JMF? <=J č:=J?9:=KL9LAGF=F FGLO=F<A?Ӆ ME AE 1Aә

EMD9LAGFKEG<=DD =AF= 1;@FALLKL=DD= :=J=ALRMKL=DD=FӅ OGJǓ:=J "AKCJ=H9FR=F ROAK;@=F ,9;@>J9?= MF< Fә

?=:GL 9F 5ĺJE=:=<9J> ?=<=;CL O=J<=Fӄ 1GDDL=F K=CMF<ĺJ= 5ĺJE==JR=M?=J FA;@L <=F NGDDKLĺF<A?=F  =ә

<9J> <=;C=FӅ EMKK <=J NGF <=F &9MKKL9LAGF=F 9F?=>J9?L= +9KK=FKLJGE AE 1AEMD9LAGFKEG<=DD :=J=AL?=ә

KL=DDL O=J<=F CƣFF=Fӄ "A=K OAJ< ?=Oĺ@JD=AKL=LӅ AF<=E AE .JAEĺJEG<=DD RO=A /M=DDEG<=DD=?=K=LRL O=Jә

<=FӅ <A= ?=F9M <=F +9KK=FKLJGE 9M>F=@E=F :ROӄ9:?=:=FӅ <=J KA;@ Ǔ:=J <9K 5ĺJE=F=LR =J?A:Lӄ 

č:=J =AF=F .'ә0=?D=J OAJ< <=J 4GJәMF< 0Ǔ;CD9M><JM;C @AFKA;@LDA;@ =AF=K G<=J E=@J=J=J 1;@D=;@LHMFCL=

AE ,=LR ?=J=?=DL ӦRӄ  ӄ +ALL=D<JM;C@9DLMF?ӧӅ KG<9KK =AF= <=>AFA=JL= "JM;C<Aɀ=J=FR 9E 1;@D=;@LHMFCL =AFә

?=@9DL=F OAJ<ӄ 5AJ< <A= G:=J= G<=J MFL=J= %J=FR= <=K4GJә:ROӄ 0Ǔ;CD9M><JM;C=K MFL=JK;@JALL=FӅ OAJ< <A=

KA;@ =J?=:=F= :O=A;@MF? 9M> <=F B=O=ADK 9F<=J=F "JM;C Ǔ:=JLJ9?=FӅ KG<9KK KA;@ <=J +ALL=D<JM;C N=Jә

K;@A=:=F C9FFӄ 

+ALL=DK <=J č:=J?9:= =AF=J N9JA9:D=F G<=J CGFKL9FL=F 4GJD9MɃ=EH=J9LMJӅ <=K <MJ;@ <9K +G<=DD >DA=Ǉ=Fә

<=F +9KK=FKLJGEKӅ <=J E9PAE9D=F 5ĺJE=D=AKLMF? MF< O=AL=J=J 1LGɀH9J9E=L=J OAJ< <A= AF <9K 5ĺJE=ә

F=LR =AFRMKH=AK=F<= 5ĺJE=D=AKLMF? :=J=;@F=Lӄ č:=JK;@J=AL=L <A= FGLO=F<A?= 5ĺJE=D=AKLMF? <A= E9PAә

E9D= 5ĺJE=D=AKLMF?Ӆ OAJ< <A= NGJ?=?=:=F= 4GJD9MɃ=EH=J9LMJ FA;@L E=@J =JJ=A;@Lӄ 

1=CMF<ĺJ= 5ĺJE==JR=M?MF? 

1=CMF<ĺJ= 5ĺJE==JR=M?=J O=J<=F N=JO=F<=LӅ ME <A= 5ĺJE=JR=M?MF? NGF O=AL=J=F AE ,=LR :=>AF<DAә

;@=F 5ĺJE==JR=M?=JF 9:RM:AD<=Fӄ F@9F< =AF=J NGF 9MǇ=F Ǔ:=J?=:=F<=F 5ĺJE=D=AKLMF? ӦCGFKL9FL

G<=J *9KLHJG>ADӧ OAJ< <=J :=A =AF=J NGJ?=?=:=F=F 4GJD9MɃ=EH=J9LMJ FGLO=F<A?= +9KK=FKLJGE :=J=;@ә

F=Lӄ "A=K=J OAJ< 9MK <=E 0Ǔ;CD9M> <=J FK;@DMKKKL=DD= =FLFGEE=FӅ 9M> 4GJD9MɃ=EH=J9LMJ =J@ALRL MF< AF

<=F 4GJD9M> =AF?=KH=AKLӄ 

0=?=DMF?KL=;@FAC 

$ǓJ <A= 0=?=DMF? <=K 5ĺJE=F=LREG<=DDK CGEE=F <A= >GD?=F<=F +G<=DD= RME #AFK9LRӆ 

π 1;@D=;@LHMFCL@9DLMF? 

π #AFK9LRJ=A@=F>GD?=EG<=DD 

π $D=PA:ADAKA=JMF?KEG<=DD 

'E +G<=DD <=J 1;@D=;@LHMFCL@9DLMF? C9FF :=A =AF=J :=DA=:A?=F FR9@D NGF &9MK9FK;@DǓKK=F =AF <=>Aә

FA=JL=J +AF<=KL<Aɀ=J=FR<JM;C 9E &9MK9FK;@DMKK EAL <=E FA=<JA?KL=F "Aɀ=J=FR<JM;C =AF?=@9DL=F O=Jә

<=F ӦRӄ ӄ ҏӅғ :9Jӧӄ 8M <A=K=E 8O=;C KL=M=JL =AF .'ә0=?D=J <=F 4GJәMF< 0Ǔ;CD9M><JM;C :=A =AF?=KL=DDL=E

+ALL=D<JM;C 9E -JL <A=K=J 1;@D=;@LHMFCL@9DLMF? Ӧ.JAEĺJ=J 5ĺJE==JR=M?=Jӧӄ 

"9K#AFK9LRJ=A@=F>GD?=EG<=DD<A=FL <=J OĺJE=?=>Ǔ@JL=F 4=JL=ADMF? NGF 5ĺJE=F=LR=AFKH=AKMF?=F =AF=J

:=DA=:A?=F FR9@D NGF &=ARO=JC=F 9M> %JMF<D9?= =AF=J HHJGPAE9LAGF <=K 5ĺJE=:=<9J>Kӄ "=J 5ĺJE=ә

:=<9J> OAJ< KG D9F?= ?=EĺǇ =AF=J<=>AFA=JL=F0=A@=F>GD?= <=J &=ARO=JC= N=JL=ADLӅ :AK <=J NGDDKLĺF<A?=



+G<=DDA=JMF? <=K $=JFOĺJE=KQKL=EK  

 
 

1=AL= ӭҏғ 

5ĺJE=:=<9J> 9:?=<=;CL AKLӄ :O=A;@MF?=F NGE L9LKĺ;@DA;@=F 5ĺJE=:=<9J> O=J<=FӅ KG>=JF 9MKJ=Aә

;@=F< )9H9RALĺL NGJ@9F<=F AKLӅ NGE HJAEĺJ=F 5ĺJE==JR=M?=J :=<A=FLӄ 

'E $D=PA:ADAKA=JMF?KEG<=DD C9FF =AF 2=AD <=J 5ĺJE=C9H9RALĺL =AF=K &=ARO=JC=K >D=PA:ADAKA=JL O=J<=FӅ ME

9F@9F< =AF=J +=KK?JƣǇ= <A=K=F 2=AD RM >D=PA:ADAKA=J=Fӄ "A=K=K +G<=DD OAJ< :=AKHA=DKO=AK= ?=FMLRLӅ ME 9Fә

@9F< <=J ?=E=KK=F=F "JM;C<Aɀ=J=FR AE 4GJәMF< 0Ǔ;CD9M> =AF=K &=ARO=JC=K :=A RM ?JGǇ=F "JM;C<Aɀ=ә

J=FR=F =AF=F 2=AD <=J 5ĺJE=C9H9RALĺL RM N=JJAF?=JFӅ KG<9KK 9F<=J= &=ARO=JC= :=NGJRM?L O=J<=F MF< KG

=AF=F :=KLAEEL=F ,=LR:=J=A;@ @Q<J9MDAK;@ RM =FLD9KL=Fӄ 

 

оΦо !ǳǘƻƳŀǝǎŎƘŜ bŜǘȊƎŜƴŜǊƛŜǊǳƴƎ 

"9K "GJLEMF<=J $=JFOĺJE=F=LR :=KL=@L ?=EĺǇ <=J :=J=AL?=KL=DDL=F ,=LR<9L=F 9CLM=DD 9MK ;9ӄ ғҔ CE

0G@JD=ALMF?KDĺF?= MF< E=@J=J=F @MF<=JL 4=J:J9M;@=JFӄ "A= @ĺF<AK;@= +G<=DDA=JMF? MF< .9J9E=LJAKA=ә

JMF? =AF=J KGD;@=F 4A=DR9@D NGF 0G@JCGEHGF=FL=F G@F= MLGE9LAKE=F AKL AFK:=KGF<=J= AE F:=LJ9;@L

<=J 8A=DK=LRMF? =AF=J 1AEMD9LAGF N=JK;@A=<=F=J 1R=F9JA=F @AFKA;@LDA;@ <=K ,=LR9MK:9MK FA;@L HJG<MCLANӄ

8M <A=K=E 8O=;C OMJ<= AE 09@E=F <A=K=K 4GJ@9:=FK =AF= .JG?J9EE:A:DAGL@=C AF <=J .JG?J9EEA=Jә

KHJ9;@= .QL@GF =FLOA;C=DLӅ EAL <=J=F &AD>= <A= N=JK;@A=<=F=F 1R=F9JA=F =ɀARA=FL EG<=DDA=JL O=J<=F CƣFә

F=Fӄ +9Ǉ?=:DA;@ >ǓJ <A= #FLOA;CDMF? <=J .JG?J9EE:A:DAGL@=C OMJ<=F <A= .QL@GFә A:DAGL@=C=F%=G.9Fә

<9KӨҏґөӅ H9F<9KӨҏҒөӅ FMEHQӨҏғөӅ GKEFPӨҏҔөӅ F=LOGJCPӨҏҕөN=JO=F<=Lӄ 

"A= =FLOA;C=DL= .JG?J9EE:A:DAGL@=C DĺKKL KA;@ AF <A= >GD?=F<=F +G<MD= =AFL=AD=Fӆ 

π "9L=FAFL=?J9LAGF 

π +G<=DDǓ:=JK=LR=J 

π 5ĺJE=:=<9J>K:=J=;@FMF? 

π ,9;@N=J<A;@LMF? MF< ,=M:9M 

π 2GHG?J9>A= 

π 4AKM9DAKA=JMF? 

 

оΦоΦм 5ŀǘŜƴƛƴǘŜƎǊŀǝƻƴ 

'E +G<MD "9L=FAFL=?J9LAGF CƣFF=F 9M>  9KAK N=JK;@A=<=F=J "9L=ALQH=FӅ :KHOӄ 1@9H=<9L=A=FӅ NGF :=KL=ә

@=F<=F ,=LR?=:A=L=F AEHGJLA=JL O=J<=Fӄ &A=JRM EǓKK=F D=<A?DA;@ <A=  =R=A;@FMF?=F <=J =AFRA?9JLA?=F

)=FFR=A;@FMF?=F <=J 0G@J= MF< 4=J:J9M;@=J AF =AF=J )GF>A?MJ9LAGFK<9L=A @AFL=JD=?L O=J<=Fӄ 4=JK;@A=ә

<=F= $MFCLAGF=F <=K +G<MDK ?=:=F <=E ,MLR=J :=A MK>Ǔ@JMF? <9:=A &AFO=AK= :R?Dӄ >=@D=F<=J G<=J

<GHH=DL=J )=FFR=A;@FMF?=Fӄ 

 

оΦоΦн aƻŘŜƭƭǸōŜǊǎŜǘȊŜǊ 

$ǓJ <A= č:=JK=LRMF? AF =AF J=;@=F>ĺ@A?=K 1AEMD9LAGFKEG<=DD AF "QEGD9 OAJ< <9K +G<MD +G<=DDǓ:=JK=Lә

R=J N=JO=F<=Lӄ &A=JRM O=J<=F RMFĺ;@KL AE .QL@GFә1CJAHL +G<=DD= NGF ,=LR9FK;@DMKKHMFCL=F >ǓJ :KHOӄ

O=AL=J= ,=LR?=:A=L= G<=J 5ĺJE==JR=M?=J <=CD9JA=JLӅ KG<9KK <A=FGLO=F<A?=F 1;@FALLKL=DD=F AE +G<=DD

=JR=M?L O=J<=F CƣFF=Fӄ 'E FK;@DMKK O=J<=F <A= AF .QL@GF <=CD9JA=JL=F )GEHGF=FL=F <=K 5ĺJE=F=Lә

R=K AF <A= >ǓJ +G<=DA;9 FGLO=F<A?= 1QFL9P Ǔ:=JK=LRL MF< 9DK +G<=DA;9ә$AD= 9:?=KH=A;@=JLӄ 4GJ <=E :ә

KH=A;@=JF AKL =K Eƣ?DA;@Ӆ<A= ,=LREG<=DDA=JMF? RM GHLAEA=J=Fӄ  =AKHA=DKO=AK= CƣFF=F EAL=AF9F<=J N=Jә

:MF<=F= =AFR=DF= 0G@JD=ALMF?=F NGF ?D=A;@=E "MJ;@E=KK=J RMK9EE=F?=>9KKL O=J<=F G<=J 0G@JD=Aә

LMF?=F AF 19;C?9KK=F G@F= 4=J:J9M;@=J 9MK <=E ,=LREG<=DD =FL>=JFL O=J<=Fӄ 



+G<=DDA=JMF? <=K $=JFOĺJE=KQKL=EK  

 
 

1=AL= ӭҏҔ 

оΦоΦо ²ŅǊƳŜōŜŘŀǊŦǎōŜǊŜŎƘƴǳƴƎ 

M>?JMF< =AF=J FA;@L 9MKJ=A;@=F<=F 4=J>Ǔ?:9JC=AL NGF J=9D=F )MF<=F<9L=FӅ O=J<=F :=A <=J #JEALLDMF?
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+=KK<9L=F=J>9KKMF?:=O=JL=Lӄ  9KA=J=F< 9M> <A=K=J  =LJ9;@LMF? OMJ<= =AF= =P=EHD9JAK;@= 3EK=LRMF?

9M> <=J 1GɃO9J=әMF< &9J<O9J=K=AL= J=9DAKA=JLӄ'E 09@E=F <=K $GJK;@MF?KHJGB=CLK OMJ<= =AF "9K@ә

:G9J< =FLOA;C=DLӅ <9K =AF= CGFLAFMA=JDA;@= #J>9KKMF? MF< 4AKM9DAKA=JMF? NGF +=KK<9L=F =JEƣ?DA;@Lӄ "A=

2GGD;@9AFӅ <A= RMJ 3EK=LRMF? <A=K=K "9K@:G9J<K N=JO=F<=L OMJ<=Ӆ :=KL=@L 9MK <=F >GD?=F<=F &9MHLә

CGEHGF=FL=Fӆ 

π +/22ӨҐҐө 

π #;DAHK= +GKIMALLG Ӧ+/22  JGC=JӧӨҐґө 

π .DGLDQ "9K@ӨҐҒө 

π .GKL?J=1/*ӨҐғө 

+=KK9?= /M=MAF? 2=D=E=LJQ 2J9FKHGJL Ӧ+/22ӧ AKL =AF 9M> <=E .M:DAK@ә1M:K;JA:=ә.JAFRAH :9KA=J=F<=K

,9;@JA;@L=FHJGLGCGDDӅ <9K KH=RA=DD >ǓJ <A= )GEEMFAC9LAGF AF J=KKGMJ;=F:=K;@JĺFCL=F 3E?=:MF?=F

MF< ROAK;@=F 'G2ә%=JĺL=F =FLOA;C=DL OMJ<=ӄ #K OMJ<= =AF?=K=LRLӅ ME <A= č:=JLJ9?MF? NGF +=KK<9L=F

ROAK;@=F 1=FKGJ=FӅ CLGJ=F MF< <=E "9K@:G9J< RM =JEƣ?DA;@=Fӄ 

DK +/22  JGC=J OMJ<= #;DAHK= +GKIMALLG N=JO=F<=Lӄ #;DAHK= +GKIMALLG AKL =AF -H=Fә1GMJ;=ә+/22ә JGә

C=JӅ <=J >ǓJ K=AF= *=AKLMF?K>ĺ@A?C=ALӅ 1L9:ADALĺL MF< =AF>9;@= 'EHD=E=FLA=JMF? :=C9FFL AKLӄ #J <A=FL 9DK

R=FLJ9D= )GEEMFAC9LAGFKK;@FALLKL=DD= >ǓJ 9DD= 9E 1QKL=E :=L=ADA?L=F %=JĺL= MF< "A=FKL= MF< AKL >ǓJ <9K

#EH>9F?=FӅ 1H=A;@=JF MF< 5=AL=JD=AL=F NGF ,9;@JA;@L=F N=J9FLOGJLDA;@ӄ "MJ;@ <=F #AFK9LR NGF #;DAHK=

+GKIMALLG CGFFL= <A= )GGJ<AF9LAGF <=J "9L=FKLJƣE= ROAK;@=F <=F N=JK;@A=<=F=F 1=FKGJ=F MF< <=E

"9K@:G9J< =JEƣ?DA;@L O=J<=Fӄ 

.DGLDQ "9K@ AKL =AF -H=Fә1GMJ;=ә$J9E=OGJC RMJ #JKL=DDMF? NGF AFL=J9CLAN=F MF< 9F9DQLAK;@=F 5=:9Fә

O=F<MF?=F AF .QL@GFӄ #K OMJ<= >ǓJ <A= #FLOA;CDMF? <=K "9K@:G9J<K =AF?=K=LRLӅ <9K <A= =J>9KKL=F +=KKә

<9L=F NAKM9DAKA=JL MF< 9F9DQKA=JLӄ "MJ;@ <A= 4=JO=F<MF? NGF .DGLDQ "9K@ CGFFL= =AF :=FMLR=J>J=MF<DAә

;@=K MF< 9FKHJ=;@=F<=K "9K@:G9J< =JKL=DDL O=J<=FӅ <9K KA;@ 9F MFL=JK;@A=<DA;@= F>GJ<=JMF?=F 9Fә

H9KK=F DĺKKLӄ 

.GKL?J=1/* AKL =AF D=AKLMF?K>ĺ@A?=K MF< KC9DA=J:9J=K -H=Fә1GMJ;=ә"9L=F:9FCE9F9?=E=FLKQKL=EӅ <9K

>ǓJ <A= 1H=A;@=JMF? MF< 4=JO9DLMF? <=J =J>9KKL=F +=KK<9L=F N=JO=F<=L OMJ<=ӄ #K :A=L=L $MFCLAGF=F RMJ

%=Oĺ@JD=AKLMF? <=J "9L=FAFL=?JALĺL MF< 3FL=JKLǓLRMF? NGF CGEHD=P=F :>J9?=FӅ <A= >ǓJ <A= F9DQK= <=J

"9L=F =J>GJ<=JDA;@ KAF<ӄ 'F )GE:AF9LAGF EAL <=F 9F<=J=F )GEHGF=FL=F <=J 2GGD;@9AF =JEƣ?DA;@L .GKLә

?J=1/* =AF= RMN=JDĺKKA?= MF< =ɀARA=FL= 4=J9J:=ALMF? NGF +=KK<9L=Fӄ 



+=KK<9L=F=J>9KKMF?ӅәǓ:=JLJ9?MF? MF<ә@9DLMF?  

 
 

1=AL= ӭҐҐ 

"A=K= 2GGD;@9AF KL=DDL =AF= =ɀARA=FL= MF< >D=PA:D= *ƣKMF? >ǓJ <A= č:=JO9;@MF? MF< F9DQK= NGF +=KK<9ә

L=F <9J MF< C9FF AF N=JK;@A=<=F=F FO=F<MF?K:=J=A;@=F =AF?=K=LRL O=J<=Fӄ 'F::AD<MF?ҒәҏAKL =AF

MKK;@FALL <=K "9K@:G9J<K EAL <=F NAKM9DAKA=JL=F "9L=F =AF=K +=KKKQKL=EK <9J?=KL=DDLӄ 

 

 

::AD<MF?ȓɌȐȹ "9K@:G9J< EAL "9JKL=DDMF? =AF=J +=KKKL9LAGF AE 'FF=FKL9<L:=J=A;@ 



%=K9ELKQKL=EMFL=JKM;@MF?  

 
 

1=AL= ӭҐґ 

р DŜǎŀƳǘǎȅǎǘŜƳǳƴǘŜǊǎǳŎƘǳƴƎ 

рΦм 5ƻǊǘƳǳƴŘŜǊ CŜǊƴǿŅǊƳŜƴŜǘȊƎŜōƛŜǘ 

"9K AE 09@E=F <A=K=K $GJK;@MF?KHJGB=CL MFL=JKM;@L= $=JFOĺJE=F=LR?=:A=L OAJ< :=LJA=:=F NGF <=J

"GJLEMF<=J #F=J?A=әMF< 59KK=JN=JKGJ?MF? %E:& Ӧ"#5Ґҏӧ MF< :=>AF<=L KA;@ AE ƣKLDA;@=F 0M@J?=:A=L

AF <=J %JGǇKL9<L "GJLEMF< EAL ;9ӄ ғҖҕӄҎҎҎ #AFOG@F=JFӄ#KOMJ<= AF <=F N=J?9F?=F=F (9@J=F NGF <=E

9MK <=F ғҎ=J (9@J=F =FLKL9F<=F=F &=AǇO9KK=J<9EH> 9M> =AF= 9MKK;@DA=ǇDA;@= &=AǇO9KK=JN=JKGJ?MF?

ME?=KL=DDL MF< OAJ< KMCR=KKAN= 9MK?=:9MLӄ "A= MK<=@FMF? <=K 'KLә8MKL9F<=K <=K 5ĺJE=F=LR=K :=DĺMɃ

KA;@ 9M> ;9ӄ ғҔ CE 2J9KK=FDĺF?=NGF =AF=J AF<MKLJA=DD=F :OĺJE=IM=DD= AE ,GJ<=F :AK @AF RM ?JƣǇ=J=F

4=J:J9M;@=JF AE 3E>=D< <=J 'FF=FKL9<Lӄ 

'E ?=K9EL=F 1L9<L?=:A=LNGF "GJLEMF<KAF< ?=EĺǇ<=E N=JO=F<=L=F *G"ҏә"9L=FK9LR;9ӄ ҏҎҖӄґҐҎ %=ә

:ĺM<= NGJ@9F<=FӨҐҔөӄ "=J KA;@ AE <AJ=CL=F Fĺ@=J=F 3E>=D< <=K $=JFOĺJE=F=LR :=>AF<DA;@= 1L9<LL=AD

ME>9KKL <9:=A=LO9 ҏґӄҔғґ%=:ĺM<= Ӧ;9ӄ ҏґ ổӧӅKA=@=::AD<MF?ғәҏӄ 

 

::AD<MF?ȔɌȐȹ ü:=J:DA;C <=JMFL=JKM;@L=F0=?AGF EAL *G"ȐɌ"9L=F 

"A= IM9FLAL9LAN= F9DQK= <=J %=:ĺM<=KLJMCLMJ AF "GJLEMF< =JD9M:L =AF= >MF<A=JL=3FL=JKM;@MF?<=J

JĺMEDA;@=F 4=JL=ADMF? NGF %=:ĺM<=LQH=F AF <=J 1L9<Lӄ "A= #J?=:FAKK= R=A?=FӅ <9KKAE ?=K9EL=F 1L9<Lә

?=:A=L#AF>9EADA=FәMF< 8O=A>9EADA=F@ĺMK=J EAL =AF=E FL=AD NGF ґҎӅҕҕ ổ 9E @ĺM>A?KL=F 9FRMLJ=ɀ=F

KAF<Ӆ ?=>GD?L NGF +=@J>9EADA=F@ĺMK=JF EAL ҐғӅҐҐ ổ MF< ?JGǇ=F +=@J>9EADA=F@ĺMK=JF EAL ҐґӅҖҒ ổӄ %=ә

O=J:=әMF< 'F<MKLJA=?=:ĺM<= E9;@=F <9:=A EAL ҏҏӅҐҏ ổMF<ҖӅҗғ ổ =AF=F ?=JAF?=F FL=AD 9MKӄ 'F &AFә

:DA;C 9M> <=F 3FL=JKM;@MF?KJ9ME KL=DDL KA;@ <A= 4=JL=ADMF? <=J %=:ĺM<=LQH=F 9DK KA?FA>AC9FL 9F<=JK <9JӅ

KA=@=::AD<MF?ғәҐӄ &A=J KAF< ?JGǇ= +=@J>9EADA=F@ĺMK=J EAL =AF=E FL=AD NGF ҔґӅҏҖ ổ 9E @ĺM>A?KL=F

N=JLJ=L=FӅ ?=>GD?L NGF %=O=J:=?=:ĺM<=F EAL ҐҐӅҒґ ổӄ #AF>9EADA=FәMF< 8O=A>9EADA=F@ĺMK=J @AF?=?=F

O=AK=F AE 3FL=JKM;@MF?KJ9ME D=<A?DA;@ =AF=F FL=AD NGF ҏӅҒҖ ổ 9M>ӄ 



%=K9ELKQKL=EMFL=JKM;@MF?  

 
 

1=AL= ӭҐҒ 

 
::AD<MF?ȔɌȑȹ %=:ĦM<=LQHN=JL=ADMF? AE ?=K9EL=F 1L9<L?=:A=L MF< ,=LR?=:A=L 

"A= NGJDA=?=F<=F IM9FLAL9LAN=F 'F>GJE9LAGF=F RMJ %=:ĺM<=KLJMCLMJ AF "GJLEMF< @9:=F AEHDARAL= MKә

OAJCMF?=F 9M> <A= $=JFOĺJE=N=JKGJ?MF?MF< ,=LR9MK:9MHD9FMF?ӄ "A= 4=JL=ADMF? <=J %=:ĺM<=LQH=F

C9FF <9:=A 9DK 'F<AC9LGJ >ǓJ <=F  =<9J> 9F $=JFOĺJE= <A=F=Fӄ #AF>9EADA=FәMF< 8O=A>9EADA=F@ĺMK=JӅ <A=

<=F ?JƣǇL=F FL=AD <=K %=K9EL:=KL9F<K 9MKE9;@=FӅ :=FƣLA?=F AE DD?=E=AF=F O=FA?=J 5ĺJE= 9DK

+=@J>9EADA=F@ĺMK=J G<=J %=O=J:=әMF< 'F<MKLJA=?=:ĺM<=ӄ %JGǇ= +=@J>9EADA=F@ĺMK=JӅ <A= AE 3FL=JKMә

;@MF?KJ9ME <=F ?JƣǇL=F FL=AD 9M>O=AK=FӅ CƣFF=F @AF?=?=F =AF=F @ƣ@=J=F  =<9J> 9F $=JFOĺJE= @9ә

:=F MF< KGEAL =AF OA;@LA?=J :F=@E=J K=AFӄ "A= F9DQK= <=J %=:ĺM<=KLJMCLMJ C9FF>GD?DA;@=AF= OA;@ә

LA?= %JMF<D9?= >ǓJ =AF= =ɀ=CLAN= .D9FMF? MF< #FLOA;CDMF? NGF $=JFOĺJE=N=JKGJ?MF?KCGFR=HL=F AF

"GJLEMF< <9JKL=DD=Fӄ "A=K= #JC=FFLFAKK= KAF< NGF ?JGǇ=J  =<=MLMF? >ǓJ =AF= F9;@@9DLA?= 1L9<L=FLOA;Cә

DMF? MF< =AF=F =ɀARA=FL=F #AFK9LR NGF 0=KKGMJ;=Fӄ 

 

рΦн LƴƴŜƴǎǘŀŘǘ 

 =A <=E /M9JLA=J 'FF=FKL9<L @9F<=DL =K KA;@ ME <9K %=DĺF<= AFF=J@9D: <=K "GJLEMF<=J 1L9<LJAF?Kӄ "9K

/M9JLA=J AKL ?=HJĺ?L <MJ;@ =AF= @G@= FK;@DMKKIMGL=ӄ "A= %=:ĺM<=KLJMCLMJAF <A=K=E %=:A=L AKLCD9KKAK;@

>ǓJ =AF=F 'FF=FKL9<L:=J=A;@ MF<ME>9KKL FA;@L FMJ %=:ĺM<= >ǓJ %=O=J:=Ӆ &9F<=D MF< "A=FKLD=AKLMF?Ӆ

KGF<=JF 9M;@ +AK;@?=:ĺM<=Ӆ <A=KGOG@D ?=O=J:DA;@= 9DK 9M;@ OG@FDA;@= ,MLRMF?K9KH=CL= N=J=AF=Fӄ

'FK?=K9EL KAF< ;9ӄ ґҎҎ %=:ĺM<= 9F <9K $=JFOĺJE=F=LR 9F?=K;@DGKK=Fӄ,=:=F <=E @G@=F 5ĺJE=:=ә

<9J> AF <=J <A;@L :=:9ML=F 'FF=FKL9<L ?A:L =K RM<=E =AF=F =J@ƣ@L=F )ĺDL=:=<9J>ӄ 

 

рΦо YǊŜǳȊǾƛŜǊǘŜƭ ǳƴŘ aŜǎǎŜπ ǳƴŘ {ǘŀŘƛƻƴƎŜƭŅƴŘŜ 

"9K )J=MRNA=JL=DR=A;@F=L KA;@ <MJ;@ =AF=FK=@J @G@=F 5G@F?=:ĺM<=9FL=AD9MKӄ #K @9F<=DL KA;@ ME CD9Kә

KAK;@= KLĺ<LAK;@=  DG;C:=:9MMF?ӄ ,=:=F 5G@F?=:ĺM<=F ?A:L =K =AF=F FL=AD 9F %=:ĺM<=F >ǓJ %=O=J:=

&9F<=D MF< "A=FKLD=AKLMF?KGOA= +AK;@?=:ĺM<=ӄ "9K )J=MRNA=JL=D ?J=FRL AE ,GJ<=F 9F <A= "GJLEMF<=J

'FF=FKL9<Lӄ 'E 1Ǔ<=F:=>AF<=L KA;@ <9K #N=FL?=DĺF<=JMF< ME <A= 5=KL>9D=F@9DD=F MF< <9K "GJLEMF<=J

5=KL>9D=FKL9<AGFӄCLM=DD :=>AF<=L KA;@ AE )J=MRNA=JL=D MF< AE  =J=A;@ <=J 5=KL>9D=F@9DD=F MF< <=K

5=KL>9D=FKL9<AGFK C=AF 5ĺJE=F=LRӄ 



%=K9ELKQKL=EMFL=JKM;@MF?  

 
 

1=AL= ӭҐғ 

рΦп bŜǳōŀǳƎŜōƛŜǘ YǊƻƴǇǊƛƴȊŜƴǾƛŜǊǘŜƭ 

 =A <=E )JGFHJAFR=FNA=JL=D @9F<=DL =K KA;@ ME =AF ?=HD9FL=K ,=M:9MNA=JL=D 9M> <=E %=DĺF<= <=K =@=ә

E9DA?=F %ǓL=J:9@F@G>K "GJLEMF<ә1Ǔ< KǓ<DA;@ <=J 1L9<LEALL=Ӆ OA= AF::AD<MF?ғәґ<9J?=KL=DDLӨҐҕөӄ "9K

,=M:9M?=:A=L KGDD 9MK ҔґҎ :AK ҔҒҎ 5G@F=AF@=AL=F Ӧ5#ӧ :=KL=@=FӅ OGNGF ҏғҎ ƣɀ=FLDA;@ ?=>ƣJ<=JL O=Jә

<=FӨҖөӅӨҗөӄ "9K /M9JLA=J ME>9KKL AFK?=K9EL ҏҎғ 5G@FәMF< +AK;@?=:ĺM<=Ӆ =AF= )AF<=JL9?=KKLĺLL= Ӧ)A29ӧ

ӨҐҖөMF< ґ  =KL9F<K?=:ĺM<=Ӆ KA=@=::AD<MF?ғәҒӄ 5=KLDA;@ :=>AF<=F KA;@ <A=  =KL9F<K?=:ĺM<=Ӆ <A=

+AK;@?=:ĺM<= MF< <A= )A29 9DK 2=AD <=K 9MK?=OA=K=F=F +AK;@?=:A=LKӅ AF::AD<MF?ғәҒGJ9F?= <9J?=ә

KL=DDLӄ "A= %=:ĺM<=Ӆ <A= 2=AD <=K 9MK?=OA=K=F=F 5G@F?=:A=LK KAF<Ӆ KAF< AF::AD<MF?ғәҒ<MFC=D?JǓF

<9J?=KL=DDLӄ 

 
::AD<MF?ȔɌȒȹ MKK;@FALL NGF "GJLEMF< 9MK <=J -H=F1LJ==L+9HɗȑȘɘEAL )JGFHJAFR=FNA=JL=D ɕJGL= )GFLGMJɖ 

%=EĺǇ <=KAEKLĺ<L=:9MDA;@=F 4=JLJ9? NGE ҎҖӄҏҎӄҐҎҏҖ =FL@9DL=F=F #F=J?A=CGFR=HLKKGDD=F <A= %=ә

:ĺM<= <=K /M9JLA=JK 9F <9K"GJLEMF<=J &=AǇO9KK=JOĺJE=F=LR 9F?=K;@DGKK=F O=J<=FӨҐҖөӄ'F::ADә

<MF?ғәҒAKL =AF Eƣ?DA;@=J 2J9KK=FN=JD9M> <=K 5ĺJE=F=LR=KӅ EAL =AF=J =AF>9;@=F 2J9KK=FDĺF?= NGF

ҏӄҔҖҒӅҒҖ EӅ :D9M <9J?=KL=DDLӄ *9ML 4=JLJ9? KGDD=F O=AL=J= =F=J?A==ɀARA=FRKL=A?=JF<= +9ǇF9@E=FӅ OA=

Rӄ  ӄ <A= #AF:AF<MF? =AF=K +A=L=JKLJGEEG<=DDK AF +$&Ӆ ?=HJǓɃ O=J<=Fӄ "A= :=J=ALK NGF <=J 4GJ@9:=FLJĺә

?=JAF  #2 #A?=F@=AE ?=HD9FL=F %=:ĺM<= @9:=FӅ 1L9F< "=R=E:=J ҐҎҐҏӅ =AF=F )J=<AL9FKL9DL >ǓJ 5A=<=Jә

9M>:9M Ӧ)>5ӧә1L9F<9J< ғғӅ O=AL=J= KGDD=F =:=F>9DDK <=F 1L9F<9J< )>5 ғғӅ =N=FLM=DD )>5 ҒҎӅ =J@9DL=FӨґҎөӄ 

 

 
::AD<MF?ȔɌȓȹ)JGFHJAFR=FNA=JL=D EAL %=:ĦM<=F 9MK +AK;@ɌɕGJ9F?=ɖ MF< 5G@F?=:A=L ɕ<MFC=D?JƮFɖ EAL

?=HD9FL=F 0G@JD=ALMF?=F ɕ:D9Mɖȷ 



%=K9ELKQKL=EMFL=JKM;@MF?  

 
 

1=AL= ӭҐҔ 

рΦр 9ǾƛƴƎ 

"9K /M9JLA=J #NAF? :=>AF<=L KA;@ AE FƣJ<DA;@KL=F 2=AD <=K ,=LR?=:A=L=K AE 1L9<LL=AD #NAF? MF< :=KL=@L

9MK ҐҎ %=:ĺM<=Fӄ #FL?=?=F <=F 9F<=J=F /M9JLA=J=F AKL <A= %=:ĺM<=LQHN=JL=ADMF? F9@=RM NGDDKLĺF<A?

?=HJĺ?L NGF ?=O=J:DA;@=J ,MLRMF?ӄ ,MJ ґҎ ổ <=J %=:ĺM<= D9KK=F KA;@ =AF=J RMEAF<=KL L=ADO=AK=F 5G@Fә

FMLRMF? RMGJ<F=F Ӧ.>D=?=әMF< 5G@F@=AE=ӧӄ "A= ?=O=J:DA;@= ,MLRMF? <=J Ǔ:JA?=F %=:ĺM<= L=ADL KA;@ AF

&9F<=DӅ %9KLJGFGEA=Ӆ ƣɀ=FLDA;@= "A=FKLD=AKLMF?=FӅ +=L9DD MF< )$8 KGOA= KGFKLA?= :=LJA=:DA;@= "A=FKLә

D=AKLMF?=F 9M>ӄ 

 

рΦс wŀƴŘōŜȊƛǊƪŜ ŘŜǎ CŜǊƴǿŅǊƳŜƴŜǘȊƎŜōƛŜǘŜǎ 

8OAK;@=F <=F :=K;@JA=:=F=F /M9JLA=J=F :=>AF<=F KA;@ R9@DJ=A;@= %=:ĺM<= MF< ?JƣǇ=J= 4=J:J9M;@=JӅ

<A= FA;@L RM /M9JLA=J=F RM?=GJ<F=L KAF<ӄ "A=K= O=J<=F AE 09@E=F <=J +G<=DDA=JMF? <=F 09F<:=RAJC=F

RM?=GJ<F=Lӄ #J?ĺFR=F< OMJ<= <A=K=J 09ME ?=FMLRLӅ ME ?JƣǇ=J= 4=J:J9M;@=J :ROӄ #JR=M?=J NGF /M9Jә

LA=J=F ?=LJ=FFL RM :=LJ9;@L=FӅ KG<9KK <A=K= <=L9ADDA=JL=J AE 1AEMD9LAGFKEG<=DD AFL=?JA=JL O=J<=F CƣFә

F=Fӄ 

"A=  =:9MMF?KKLJMCLMJ <A=K=J 0=?AGF=F AKL @=L=JG?=F 9:=J O=AL=J@AF ?=HJĺ?L NGF =AF=J 1A=<DMF?KKLJMCә

LMJ AE 'FF=FKL9<L:=J=A;@ӄ %JƣǇ=J= 4=J:J9M;@=J AF <A=K=E 09ME ME>9KK=F =AF= ?JGǇ= %9K=FLKH9Fә

FMF?KLMJ:AF= ROAK;@=F <=F /M9JLA=J=F #NAF? MF< 'FF=FKL9<L KGOA= <=E "GJLEMF< 3 9E 09F<= <=J

'FF=FKL9<Lӄ 

 

рΦт !ōǿŅǊƳŜǇƻǘŜƴȊƛŀƭ 

'E  =J=A;@ <=K "GJLEMF<=J 1L9<L?=:A=L=K =PAKLA=J=F E=@J=J= :OĺJE=IM=DD=FӅ NGF <=F=F =AFA?= >ǓJ <A=

$=JFOĺJE=?=OAFFMF? HGL=FRA=DD AFL=J=KK9FL KAF< G<=J >ǓJ <A=K= K;@GF ?=FMLRL O=J<=Fӄ 5A= AF::ADә

<MF?ғәғ<9J?=KL=DDLӅ D9KK=F KA= KA;@ AF AF<MKLJA=DD= :OĺJE= MF< O9JE=K %JM:=FO9KK=J MFL=JL=AD=Fӄ "A=

:OĺJE=IM=DD=F :=>AF<=F KA;@ NGJOA=?=F< AF <=J ,GJ<@ĺDɃ= <=J 1L9<Lӄ  

CLM=DD FMLRL "#5Ґҏ RME  =LJA=: <=K $=JFOĺJE=F=LR=K <A= :OĺJE= <=J 9E "GJLEMF<=J &9>=F ?=D=ә

?=F=F "=MLK;@=F %9KJMǇO=JC= Ӧ"%5ӧӄ 

5=AL=J= HGL=FRA=DD= :OĺJE=IM=DD=F >ǓJ <9K $=JFOĺJE=F=LR KAF< <A= "GJLEMF<=J 1L9F<GJL= NGF

2@QKK=Fә)JMHH 0GL@= #J<= MF< 1L==D #MJGH=ӄ "A= 1L9F<GJL= DA=?=F AF <=J ,ĺ@= <=K ,=LR=KӅ A@J= :OĺJE=

CƣFFL= 9DKG OAJLK;@9ɃDA;@ AF <9K ,=LR =AF?=KH=AKL O=J<=Fӄ 

"9K 5=JC 5=KL>9D=F@ǓLL= NGF 2@QKK=F)JMHH 1L==D #MJGH= =JR=M?L 0G@=AK=FӅ 1L9@D MF< $=JJGD=?A=JMF?=F

MF< C9FFӅ 1L9F< "=R=E:=J ҐҎҏҖӅ :OĺJE= ROAK;@=F ҏӄҎҎҎ MF< ҏҎӄҎҎҎ +5@Ӭ9 EAL =AF=J 2=EH=J9LMJ ROAә

K;@=F ҔҎ MF< ҏҏҎ Ẻ! DA=>=JFӨґҏөӄ 

"9K 5=JC 2@QKK=F)JMHH 0GL@= #J<=Ӆ O=KLDA;@ <=K 'FF=FKL9<LJAF?K ?=D=?=FӅ HJG<MRA=JL *9?=JӅ %=LJA=:=Ӆ

89@FJĺ<=J MF< FLJA=:K=D=E=FL=ӄ M;@ @A=J AKL D9MLӨґҏөAF<MKLJA=DD= :OĺJE= NGJ@9F<=FӅ <=J=F ?=F9M=

.9J9E=L=J KGOA= <A= *=AKLMF? B=<G;@ FA;@L =JEALL=DL O=J<=F CGFFL=Fӄ 



%=K9ELKQKL=EMFL=JKM;@MF?  

 
 

1=AL= ӭҐҕ 

 

::AD<MF?ȔɌȔȹ :OĦJE=IM=DD=Fȸ 1L9<L?=:A=L "GJLEMF<ȸ N?DȷɗȒȐɘ 

 



1QKL=EAK;@= +G<=DDA=JMF? <=K "GJLEMF<=J $=JFOĺJE=F=LR=K  

 
 

1=AL= ӭҐҖ 

с {ȅǎǘŜƳƛǎŎƘŜ aƻŘŜƭƭƛŜǊǳƴƎ ŘŜǎ 5ƻǊǘƳǳƴŘŜǊ CŜǊƴǿŅǊƳŜƴŜǘȊŜǎ 

'E 09@E=F <=J %=K9ELKQKL=EKAEMD9LAGF O=J<=F <J=A N=JK;@A=<=F= 1R=F9JA=F EG<=DDA=JLӅ <A= AE >GD?=Fә

<=F :K;@FALL :=K;@JA=:=F O=J<=Fӄ "A= 1R=F9JA=F MFL=JK;@=A<=F KA;@ @AFKA;@LDA;@ <=J MK<=@FMF? <=K

,=LR?=:A=L=KӅ <=J NGJ@9F<=F=F 5ĺJE==JR=M?=J KGOA= <=K 19FA=JMF?KRMKL9F<=K AE ?=K9EL=F ,=LR?=ә

:A=Lӄ 1A= O=J<=FӅ 9:?=K=@=F NGF =AF=J %=K9ELKQKL=EKAEMD9LAGFӅ AE KHĺL=J=F 4=JD9M> N=JO=F<=LӅ ME

KH=RA=DD=J= "=L9ADMFL=JKM;@MF?=F <MJ;@RM>Ǔ@J=Fӄ $ǓJ 9DD= 1R=F9JA=F ?=DL=F <A= ?D=A;@=F 5=LL=JJ9@E=Fә

:=<AF?MF?=Fӄ 

 

сΦм bŜǘȊǇŀǊŀƳŜǘŜǊ 

"A= 1AEMD9LAGFKEG<=DD= EǓKK=F @AFKA;@LDA;@ <=J 0G@JC=FFO=JL=Ӆ ,=LRH9J9E=L=J MF< )=FFO=JL= NGF

5ĺJE==JR=M?=JF H9J9E=LJAKA=JL O=J<=Fӄ "A= 0G@JH9J9E=L=J ME>9KK=F *ĺF?=Ӆ .GKALAGFӅ "MJ;@E=KK=J

KGOA= A@J= FK;@DMKKN=JCFǓH>MF?=Fӄ "A= ?=F=J=DD JG@J:=K;@J=A:=F<=F .9J9E=L=J OA= *ĺF?= MF< "MJ;@ә

E=KK=J O=J<=F 9MLGE9LAKA=JL :=A <=J +G<=DD=JKL=DDMF? Ǔ:=J?=:=Fӄ +9Ǉ?=:=F< KAF< @A=J:=A <=J ,GEAә

F9D<MJ;@E=KK=J KGOA= <A= 0G@JDĺF?=ӄ č:=J <=F ,GEAF9D<MJ;@E=KK=J O=J<=F <A= J=KLDA;@=F 0G@JH9J9ә

E=L=J Ǔ:=J =AF "9L=F:D9LL =AF?=KL=DDLӄ8MJ FO=F<MF? CGEEL <9K "9L=F:D9LL >ǓJ #AFR=DJG@J= <=K 0G@Jә

@=JKL=DD=JK 'KGHDMKӨґҐөEAL 4=JD=?=9JL 9DK H9J9DD=D N=JD=?L= AKGDA=JL= 0G@J=ӄ 

29:=DD=ȕɌȐȹ ,=LRH9J9E=L=J >ƮJ <9K  9KAKKR=F9JAG 

Parameter Wert 

Sollvorlauftemperatur (max.) 110 °C 

Sollrücklauftemperatur 55 °C 

Mitteldruck (soll) 7,5 bar 

Differenzdruck (max.) 16 bar 

Differenzdrucksoll (Übergabesta-

tion) 
1,5 bar 

Wärmeleitfähigkeit (Erdboden) 1,2 W/mK 

Verlegetiefe 0,8 m 

Wärmeleitfähigkeit (Isolierung) 0,027 W/mK 

Rohrwandrauhigkeit 0,02 mm 

 

'F <=F KAEMDA=JL=F 1R=F9JA=F=FLKHJA;@L <A= ,=LR>9@JO=AK= =AF=J ?D=AL=F<әCGFKL9FL=F 4GJD9MɃ=EH=J9LMJә

J=?=DMF? :9KA=J=F< 9M> <=J AE >GD?=F<=F :K;@FALL N=JO=F<=L=F MǇ=FL=EH=J9LMJR=ALJ=A@=ӄ "A= ?D=Aә

L=F<= 4GJD9MɃ=EH=J9LMJ AKL AE MǇ=FL=EH=J9LMJ:=J=A;@әғ Ẻ! MF< ҏғ Ẻ! >=KL?=D=?LӅKA=@=::AD<MF?Ҕәҏӄ

DD= 5ĺJE==JR=M?=J O=J<=F AF <=F  9KAKKR=F9JA=F EAL <=J ?D=A;@=F ?D=AL=F<=F 1GDDNGJD9MɃ=EH=J9LMJ

:=LJA=:=Fӄ 



1QKL=EAK;@= +G<=DDA=JMF? <=K "GJLEMF<=J $=JFOĺJE=F=LR=K  

 
 

1=AL= ӭҐҗ 

 
::AD<MF?ȕɌȐȹ "9JKL=DDMF? <=J AE  9KAKɌ1R=F9JAG N=JO=F<=L=F 4GJD9Mǘ=EH=J9LMJJ=?=DMF? 

 

сΦн ²ŜǧŜǊŘŀǘŜƴ 

$ǓJ <A=  =J=;@FMF? <=J 5ĺJE=:=<9J>= MF< O=AL=J=J J=D=N9FL=J 8=ALJ=A@=F AKL =K =J>GJ<=JDA;@ 5=LL=JR=ALә

J=A@=F :=J=ALRMKL=DD=Fӄ"A= 5=LL=JR=ALJ=A@=F OMJ<=F 9M>  9KAK ҐҎҏҔ Ǔ:=J <=F "=MLK;@=F 5=LL=J<A=FKL =Jә

@G:=FӨґґөӄ DD= J=D=N9FL=F 8=ALJ=A@=F Ӧ MǇ=FL=EH=J9LMJӅ #AFKLJ9@DMF?Ӆ  =<=;CMF?K?J9< Gӄ ĺӄӧ CƣFF=F

Ǔ:=J <A= RM "GJLEMF< 9E Fĺ;@KL=F ?=D=?=F=F 1L9LAGF=F 5=JD MF< *Ǔ<=FK;@=A< =J@G:=F O=J<=Fӄ +=KKә

>=@D=J AF <=F 8=ALJ=A@=F OMJ<=F <MJ;@ 5=JL= <=J B=O=ADK 9F<=J=F 1L9LAGF =J?ĺFRLӄ 

 

::AD<MF?ȕɌȑȹ (9@J=KN=JD9M> <=J 3E?=:MF?KL=EH=J9LMJ MF<4GJD9Mǘ=EH=J9LMJɗȒȒɘ 

 

 



1QKL=EAK;@= +G<=DDA=JMF? <=K "GJLEMF<=J $=JFOĺJE=F=LR=K  

 
 

1=AL= ӭґҎ 

сΦо ²ŅǊƳŜōŜŘŀǊŦ 

DD= :=KL=@=F<=F %=:ĺM<= AE ,=LR?=:A=L O=J<=F <=J :=K;@JA=:=F=F +=L@G<AC RMJ 19FA=JMF? 9MK )9HAә

L=DґӄґMFL=JRG?=Fӄ DK  9KAKB9@J OAJ< <9K (9@J ҐҎҏҗ ?=Oĺ@DL MF< <A= 19FA=JMF? >ǓJ <A= $GD?=B9@J= :AK

ҐҎґғ KGOA= ҐҎґғ 9M> ҐҎҒғ KAEMDA=JLӄ DK 19FA=JMF?KJ9L= OAJ< Ґ ổ 9F?=K=LRLӨґҒөӅӨґғөӄ 

%JMF<D9?= <=J  =J=;@FMF?=F KL=DD=F <=J *=N=DәG>ә"=L9AD ҏ %=:ĺM<=<9L=FK9LRӨҐҔөӦAFK:ӄ %=:ĺM<=NGDMә

E=FӅ 3EJAKK= MF< %=:ĺM<=>MFCLAGFӧ KGOA= <=J 8=FKMK ҐҎҏҏӨґҔөӦAFK:ӄ %=:ĺM<=9DL=JKCD9KK=ӧ <9Jӄ 

"MJ;@ <A= 19FA=JMF? CGEEL =K AE 8=ALJ9ME ҐҎҏҗәҐҎґғ RM =AF=J 0=<MCLAGF <=K 5ĺJE=:=<9J>K <=J

;9ӄ ҏґ LK<ӄ %=:ĺM<= <=K 3FL=JKM;@MF?KJ9MEK NGF ;9ӄ Ґӄҏҏґ %5@Ӭ9 9M> ;9ӄ ҏӄғҗҔ %5@Ӭ9 Ӧә ҐҒӄғ ổӧӄ +AL

<=J 19FA=JMF? <=J 0=?AGF J=<MRA=JL KA;@ <=J EALLD=J= KH=RA>AK;@= 5ĺJE=:=<9J> NGF ҏґғӅҗ C5@ӬEḻ9 9M>

җғӅғҏ C5@ӬEḻ9ӄ $ǓJ <=F 8=ALJ9ME ҐҎґғәҐҎҒғ =J?A:L KA;@ =AF= ?=JAF?>Ǔ?A?=J= 0=<MCLAGF <=K 5ĺJE=:=ә

<9J>K <MJ;@ <=F E=@J@=ALDA;@ :=J=ALK K9FA=JL=F 8MKL9F< <=J 0=?AGF NGFәҏғ ổ 9M> ҏӄґғғ %5@Ӭ9ӅKA=@=

::AD<MF?Ҕәґӄ 

 

::AD<MF?ȕɌȒȹ DL=JKKLJMCLMJ <=J %=:ĦM<= ȑȏȐȘȸ ȑȏȒȔ MF< ȑȏȓȔ 

"A= 19FA=JMF?KNGJ?ĺF?= KAF<AFK:=KGF<=J= AE  =J=A;@ ?JƣǇ=J=J FK9EEDMF?=F NGF 5G@F?=:ĺM<=F RM

:=G:9;@L=FӅKA=@=::AD<MF?ҔәҒӄ %JMF<KĺLRDA;@ DA=?L <A=K=J 8MKL9F< B=<G;@ AFK:=KGF<=J= <=J FF9@E=

=AF=J ?=JAF?>Ǔ?A?=J=F 0=<MCLAGF <=K 5ĺJE=:=<9J>K AE %=O=J:=K=CLGJ RM?JMF<=ӄ 

 

::AD<MF?ȕɌȓȹ M> &=P9?GF 9??J=?A=JL= WF<=JMF? <=K 5ĦJE=:=<9J>K MF< FL=AD <=J 5G@F?=:ĦM<= 



1QKL=EAK;@= +G<=DDA=JMF? <=K "GJLEMF<=J $=JFOĺJE=F=LR=K  

 
 

1=AL= ӭґҏ 

M> %JMF< <=K N=JJAF?=JL=F 5ĺJE=:=<9J>K KAFCL 9M;@ <A= 5ĺJE=DAFA=F<A;@L= NGF AE +ALL=D

ҏҎӅҔҒ +5@Ӭ9ӰE ӦҐҎҏҗӧ 9M> ҖӅҎҒ +5@Ӭ9ӰE ӦҐҎґғӧ :ROӄ ҔӅҖҐ +5@Ӭ9ӰEӄ M> %JMF< <=J AFF=FKL9<LLQHAK;@=F

<A;@L=F  =:9MMF? C9FF O=AL=J@AF =AF= >ǓJ <=F  =LJA=: =AF=K 5ĺJE=F=LR=KNGJL=AD@9Ƀ= 5ĺJE=DAFA=Fә

<A;@L= NGF E=@J 9DK ҏӅғ +5@Ӭ9ӰE =JEALL=DL O=J<=FӨґҕөӄ #K AKL RM :=G:9;@L=FӅ <9KK CD=AF=J= 2=AD:=J=A;@=

<=K ,=LR?=:A=L=K EAL RMF=@E=F<=J 19FA=JMF? =AF= <=MLDA;@ ?=JAF?=J= 5ĺJE=DAFA=F<A;@L= 9M>O=AK=FӅ

KA=@=::AD<MF?Ҕәғӄ 

 

 
::AD<MF?ȕɌȔȹ 5ĦJE=DAFA=F<A;@L= <=K ,=LR?=:A=L=K >ƮJ ȑȏȐȘȸ ȑȏȒȔ KGOA= ȑȏȓȔ 

 

сΦп YŅƭǘŜƴŜǘȊ LƴƴŜƴǎǘŀŘǘ 

'E  =J=A;@ <=J 'FF=FKL9<L OAJ< >ǓJ <9K "GJLEMF<=J 3Ӆ =AF =@=E9DA?=K  J9M=J=A?=:ĺM<=Ӆ <9K @=ML= 9DK

)J=9LANR=FLJME ?=FMLRL OAJ<Ӆ MF< O=AL=J= %=:ĺM<= =AF )ĺDL=F=LR CGFRAHA=JLӄ MK?=@=F< NGF <=J 9CLM=DD

=PAKLA=J=F<=FӅ 9:=J RM =JK=LR=F<=F )GEHJ=KKAGFKCĺDL=9FD9?= AE "GJLEMF<=J 3 OAJ< =AF= :KGJHLAGFKә

CĺDL=E9K;@AF= Ӧ )+ӧ ĺ@FDA;@=J )ĺDL=D=AKLMF? KGOA= =AF <9RM?=@ƣJA?=K )ĺDL=F=LR AF <=J MFEALL=D:9J=F

3E?=:MF? <AE=FKAGFA=JLӄ 

%=F=J=DD C9FF 9M>?JMF< 9CLM=DD=J )DAE9HJG?FGK=F <9NGF 9MK?=?9F?=F O=J<=FӅ <9KK <=J )DAE9CĺDL=:=ә

<9J> AF <=F CGEE=F<=F (9@JR=@FL=F AE 1GEE=J :=KGF<=JK AF 'FF=FKLĺ<L=F RMF=@E=F OAJ<ӨґҖөӅ Өґҗөӄ

'F =AF=E :=KL=@=F<=F $=JFOĺJE=F=LR =EH>A=@DL KA;@ RME  =LJA=: =AF=K )ĺDL=F=LR=K <=J #AF:9M =AF=J

) Ӆ <9 <A=K= <A= AF OĺJE=J=F (9@J=KR=AL=F MF?=FMLRL= $=JFOĺJE= HJGR=KKL=;@FAK;@ AF $=JFCǓ@D= MEә

O9F<=DLӅKA=@=)9HAL=DҐӄґӄ 8M<=E J=<MRA=JL KA;@ <=J 1LJGE:=<9J> >ǓJ <=F  =LJA=: AE 4=J?D=A;@ RM <=E

=AF=J @=JCƣEEDA;@=F )DAE99FD9?=ӨҒҎөӄ 

DK MK?9F?KHMFCL <A=F=F <A= *MɃL=EH=J9LMJR=ALJ=A@=F <=J 5=LL=JKL9LAGF 5=JDӅKA=@=)9HAL=DҔӄҐӅ>ǓJ <9K

 9KAKJ=>=J=FRB9@J ҐҎҏҔ MF< <A= *G"ҏә%=:ĺM<=<9L=F <=K /M9JLA=JKӄ "A= )ĺDL=:=<9J>= <=J >ǓJ <9K )ĺDL=ә

F=LR AFL=J=KK9FL=F ,A;@Lә5G@F?=:ĺM<= O=J<=F F9;@ӨҒҏөMF<ӨҒҐө=JEALL=DLӄ DK )+CGEEL F9;@ 0=ә

;@=J;@= :KHOӄ <=J 2QHӔ7& 3 !*Ӭ!& ғҎҎ#6#ӑ <=J $AJE9 (G@FKGF !GFLJGDKӨҒґөAF $J9?=Ӆ >ǓJ <=KK=F )ĺDә

L=D=AKLMF? NGF ҏӄҕғҖC5 <9K ,=LR AE $GD?=F<=F 9MK?=D=?L OAJ<ӄ 

8MFĺ;@KL O=J<=F <A= )ĺDL=:=<9J>= <=J ,A;@Lә5G@F?=:ĺM<= AE 3ECJ=AK <=K "GJLEMF<=J 3 =JEALL=DLӄ

"9RM O=J<=F <A= *G"ҏә'"K MF< $MFCLAGF=F <=J %=:ĺM<= <=K :=LJ9;@L=L=F /M9JLA=JK KGOA= <=J=F ,=LLGә

%=:ĺM<=>Dĺ;@=F MF< %=:ĺM<=@ƣ@=F 9MK /%'1 9MK?=D=K=F MF< AF #P;=DǓ:=JLJ9?=Fӄ $ǓJ <9K )ĺDL=F=LR

O=J<=F N=JK;@A=<=F= ?JƣǇ=J= ,A;@Lә5G@F?=:ĺM<= AF MFEALL=D:9J=J ,ĺ@= <=K "GJLEMF<=J 3 9MK?=ә

Oĺ@DLӄ $ǓJ <A=K= O=J<=F EAL =AF=E ,MLR>Dĺ;@=F>9CLGJNGF ҎӅҔҎҕ<A= ,MLR>Dĺ;@=F MF<Ӆ 9MK?=@=F< NGF



1QKL=EAK;@= +G<=DDA=JMF? <=K "GJLEMF<=J $=JFOĺJE=F=LR=K  

 
 

1=AL= ӭґҐ 

=AF=J 1L9F<9J<J9ME@ƣ@= NGF ґӅҎ+=L=JFӅ <A= B=O=ADA?= FR9@D <=J 1LG;CO=JC= =JEALL=DLӄ "9J9MK J=KMDә

LA=JLӅ ?=E=AFK9E EAL <=J %=:ĺM<=@ƣ@=Ӆ =AF= %=K9ELFMLR>Dĺ;@= HJG :=LJ9;@L=L=E %=:ĺM<=Ӆ 9M> <=J <A=

 =J=;@FMF? <=K )Ǔ@D:=<9J>K :9KA=JLӄ "A=K=J =J?A:L KA;@ F9;@ JL <=J %=:ĺM<=FMLRMF? 9MKӨҒҏөMF<ӨҒҐө

AF C5@ HJG Eḻ MF< (9@Jӄ "A= %=:ĺM<=<9L=F O=J<=F AF /%'1 EAL <=F *G"ҏә'"K <=J %=:ĺM<= N=JCFǓHɃ

MF< KG <=J=F )ĺDL=:=<9J> AE *9Q=J <9J?=KL=DDLӄ 'FK?=K9EL O=J<=F 9MK 9DD=F %=:ĺM<=F AE /M9JLA=J JMF<

ME <9K "GJLEMF<=J 3 NA=J ?JƣǇ=J= ,A;@Lә5G@F?=:ĺM<= EAL =AF=EHGL=FRA=DD=F %=K9ELCǓ@DMF?K:=ә

<9J>Ӆ <=J <=J )Ǔ@DD=AKLMF? <=J ) Ӕ7& 3 !*Ӭ!& ғҎҎ#6#ӑNGFҏӄҕғҖC5 Ӧ9:RǓ?DA;@<=E )ĺDL=:=<9J> <=K

"GJLEMF<=J 3ӧ =FLKHJA;@LӅ 9MK?=Oĺ@DLӅ KA=@=29:=DD=ҔәҐӄ "A=K= DA=?=F AF MFEALL=D:9J=J ,9;@:9JK;@9Ƀ

RME "GJLEMF<=J 3Ӆ ME <9K )ĺDL=F=LR OAJLK;@9ɃDA;@ ?=KL9DL=F RM CƣFF=Fӄ 

29:=DD=ȕɌȑȹ )Ʈ@D:=<9J> MF< =J>GJ<=JDA;@= )ĦDL=D=AKLMF? F9;@ %=:ĦM<=F 

Gebäude Kühlbedarf 
[kWh/a] 

Kälteleistung gesamt 
[kW] 

Spez. Kühlbedarf 
[kWh/(m²*a)] 

Bürogebäude 1 185.466,1 605,53 8,6 

GHD 16.310,0 53,25 13,3 

Bürogebäude 2 186.525,9 608,99 8,6 

Bürogebäude 3 94.563,3 308,74 8,6 

Dortmunder U 45.944,6 150 8,6 

В 528.809,9 1.726,5  

 

 
::AD<MF?ȕɌȕȹ )ĦDL=F=LR AE  =J=A;@ "GJLEMF<=J 3ȸ *-"ȐɗȐȗɘȸ -H=F 1LJ==L +9Hɗȓȓɘ 



1QKL=EAK;@= +G<=DDA=JMF? <=K "GJLEMF<=J $=JFOĺJE=F=LR=K  

 
 

1=AL= ӭґґ 

MK?9F?KHMFCL <=K )ĺDL=F=LR=K AKL <9K "GJLEMF<=J 3Ӆ AF <=E KA;@ <A= )+:=>AF<=F CƣFFL=ӄ "9K ,=LR

N=JDĺMɃ =FLD9F? <=J 1LJ9Ǉ=F #EADә1;@ME9;@=Jә1LJ9Ǉ= MF< )ƣFA?KO9DD MF< N=J:AF<=L <A= ,=LR9FK;@DMKKә

HMFCL= <=J %=:ĺM<= 9M> CǓJR=KL=E 5=?ӄ "A= :KLM>MF?=F <=J %=:ĺM<==AF>ĺJ:MF?AF::AD<MF?ҔәҔKQEә

:GDAKA=J=F <=J=F MFL=JK;@A=<DA;@=F )ĺDL=:=<9J> ӦO=AǇӬ@=DD:D9Mӆ ?=JAF?Ӈ <MFC=D:D9Mӆ @G;@ӧӄ"A= 9MK?=ә

Oĺ@DL= )+C9FF EAL4GJD9MɃ=EH=J9LMJ=FNGF ҕҎ :AK ҏҏҎẺ!MF<0Ǔ;CD9MɃ=EH=J9LMJ=F ROAK;@=F ҔҎ

MF< ҏҏҎ Ẻ! 9J:=AL=FMF<=JJ=A;@L =AF=F!-.ROAK;@=FҎӅҕҏ MF< ҎӅҕҗғӨҒғөӄ"A= :@ĺF?A?C=AL <=K!-.NGF

<=J )ĺDL=D=AKLMF? AKL AF::AD<MF?Ҕәҕ<9J?=KL=DDLӄ"A= 0Ǔ;CD9MɃ=EH=J9LMJ AKLKGEAL FMJ ?=JAF?>Ǔ?A?@ƣ@=J

9DK <A= F9;@ 2  ?=>GJ<=JL=F ғғ Ẻ!ӄ "A= FD9?=DA=>=JL)9DLO9KK=JL=EH=J9LMJ=FROAK;@=FҒ Ẻ! MF< ҏҔẺ!

MF< C9FF <=ERM>GD?=<A=>ǓJ  ǓJG?=:ĺM<=LQHAK;@=F )9DLO9KK=JL=EH=J9LMJ=F :=J=ALKL=DD=Fӄ'F <=J 1Aә

EMD9LAGF OAJ< =AF= 4GJD9MɃ=EH=J9LMJ NGF ҏҎ Ẻ! MF< =AF= 0Ǔ;CD9MɃ=EH=J9LMJ NGF ҏҔ Ẻ! 9F?=FGEE=Fӄ 

 
::AD<MF?ȕɌȖȹ !-. AF :@ĦF?A?C=AL <=J )ĦDL=D=AKLMF? >ƮJ <A= )+ ɇ7& 3 !*ɛ!& Ȕȏȏ#6#Ʉ F9;@ɗȓȔɘ 

$ǓJ "GJLEMF<OAJ<9MK?=@=F< NGF <=F Gӄ?ӄ 2=EH=J9LMJ<9L=F >ǓJ <9K  9KAKJ=>=J=FRB9@J ҐҎҏҔ =AF )ĺDә

L=D9KLHJG>AD =JEALL=DLӄ#KOAJ< 9F?=FGEE=FӅ <9KK 9: ҐҎ Ẻ! MǇ=FDMɃL=EH=J9LMJ <A= )Ǔ@DMF? =AFK=LRL MF<

<A= )Ǔ@DD=AKLMF? DAF=9J 9FKL=A?LӅ :AK :=A =AF=J MǇ=FL=EH=J9LMJ NGF ґҎ Ẻ! 4GDDD9KL =JJ=A;@L AKLӄ  =A 2=EH=ә

J9LMJ=F Ǔ:=J ґҎ Ẻ! :D=A:L <=J  =<9J> CGFKL9FL 9M> 4GDDD9KLӄ "9 =K KA;@ :=A <=F RM CǓ@D=F<=F %=:ĺM<=F ME

,A;@Lә5G@F?=:ĺM<= @9F<=DLӅ :=RA=@L KA;@ <=J )Ǔ@DR=ALJ9ME 9M> =AF=F J:=ALKL9? HDMK 4GJD9M>R=AL MF<

OAJ< NGF +GFL9? :AK $J=AL9? NGF Ҕ 3@J EGJ?=FK :AK ҐҎ 3@J 9F?=K=LRLӄ"=J (9@J=KN=JD9M> <=K %=K9ELCǓ@Dә

:=<9J>K <=J >ǓF> %=:ĺM<= AF <=J 'FF=FKL9<L >ǓJ ҐҎҏҔ AKL AF::AD<MF?ҔәҖ<9J?=KL=DDLӄ 



1QKL=EAK;@= +G<=DDA=JMF? <=K "GJLEMF<=J $=JFOĺJE=F=LR=K  

 
 

1=AL= ӭґҒ 

 
::AD<MF?ȕɌȗȹ (9@J=KN=JD9M> %=K9ELCĦDL=:=<9J> >ƮJ <A= 5=LL=JR=ALJ=A@= ȑȏȐȕ 

3E <A= )+ AF <=J %=K9ELKQKL=EKAEMD9LAGF 9:RM:AD<=FӅ OMJ<= =AF +G<=DD <=K )ĺDL=F=LR=K AF +G<=DA;9

EG<=DDA=JLӄ  =KL9F<L=AD= <A=K=K )ĺDL=F=LREG<=DDK KAF< <9:=Aӆ 

¶ )+ә+G<=DD 

¶ 2J9KK=F>Ǔ@JMF? <=K )ĺDL=F=LR=K 

¶ č:=J?9:=KL9LAGF 

DK )+ә+G<=DD CGEEL =AF= +G<=DA;9ә0=HJĺK=FL9LAGF <=J )+ EAL <=F AFӨҒғөN=J>Ǔ?:9J=F )=FFDAFA=F

RME #AFK9LRӄ W@FDA;@ RM <=F N=JO=F<=L=F 5ĺJE==JR=M?=JEG<=DD=F <=K 5ĺJE=F=LR=K :=J=;@F=L <A=K=K

+G<=DD <A= FGLO=F<A?= 5ĺJE==FLRM?KD=AKLMF?Ӆ <A= >ǓJ =AF= NGJ?=?=:=F= 4GJD9MɃ=EH=J9LMJ FGLO=F<A?

AKLӄ +ALL=DK <=K D=AKLMF?K9:@ĺF?A?=F!-.=J?A:L KA;@ <A= NGF <=E 5ĺJE=F=LR FGLO=F<A?= :=J=ALRMKL=Dә

D=F<= 5ĺJE=E=F?= :=A ?=?=:=F=J 5ĺJE==FLRM?KD=AKLMF? <=J )+ӄ  =A CGFKL9FL=J 2=EH=J9LMJ<Aɀ=J=FR

MF< <=J :=J=;@F=L=F 5ĺJE==F?= <=K 5ĺJE=F=LR=K =J?A:L KA;@ K;@DA=ǇDA;@ <=J =J>GJ<=JDA;@= +9KK=Fә

KLJGE 9M> 1=AL= <=K 5ĺJE=F=LR=KӅ <=J RMK9EE=F EAL <=E 5ĺJE=:=<9J> <=J )+ >ǓJ <A= 1AEMD9LAGF AE

%=K9ELKQKL=EEG<=DD <=K 5ĺJE=F=LR=K FGLO=F<A? AKLӄ 

"A= 2J9KK=F>Ǔ@JMF? OMJ<= 9F@9F< <=J :=KLAEEL=F 2J9KK=F>Ǔ@JMF? EAL .DM?$DGOә.AH=K <=J 2J9FKA#FLә

 A:DAGL@=C EG<=DDA=JLӄ "9K N=JO=F<=L= 0G@JEG<=DD =A?F=L KA;@ >ǓJ 5ĺJE=әOA= 9M;@ )ĺDL=F=LR=Өҏҏөӄ Fә

@9F< =AF=J CGFKL9FL=F 2=EH=J9LMJ<Aɀ=J=FR AF 4GJәMF< 0Ǔ;CD9M> NGF Ҕ Ẻ! OMJ<=F <A= "MJ;@E=KK=J <=J

0G@J= :=A =AF=J 1LJƣEMF?K?=K;@OAF<A?C=AL NGF ҏ EӬK :=KLAEEL MF< 9F@9F< <=J 0G@JC=FF<9L=F 9MK

ӨґҐөH9J9E=LJAKA=JLӄ 

$ǓJ <A= č:=J?9:=KL9LAGF=F AE )ĺDL=F=LR OMJ<= =AF= :O9F<DMF? <=J AF )9HAL=DґӄҐӄҐ:=K;@JA=:=F=F

č:=J?9:=KL9LAGF=F EG<=DDA=JLӄ FKL=DD= =AF=J 5ĺJE==FLF9@E= =J>GD?L =AF= 5ĺJE=9:?9:=Ӆ KG<9KK =AF=

CGFKL9FL= 0Ǔ;CD9MɃ=EH=J9LMJ =JJ=A;@L OAJ<ӄ F@9F< <A=K=J OAJ< K;@DA=ǇDA;@ <=J >ǓJ <9K ,=LREG<=DD FGLә

O=F<A?= +9KK=FKLJGE <MJ;@ <A= č:=J?9:=KL9LAGF :=KLAEELӄ 

'F29:=DD=ҔәґO=J<=F <A= 1AEMD9LAGFK=J?=:FAKK= <=K )ĺDL=F=LR=K HJĺK=FLA=JLӄ "A= ?=JAF?=F 4GDDD9KLKLMFә

<=F KGDDL=F AE 8MK9EE=F@9F? EAL <=J FA=<JA?=F FR9@D 9F 1LMF<=F EAL )ĺDL=:=<9J> :=LJ9;@L=L O=J<=Fӄ

$ǓJ <A= :=LJ9;@L=L= 5=LL=JR=ALJ=A@= NGF ҐҎҏҔ CGFFL= >ǓJ җҖҎ 1LMF<=F =AF )ĺDL=:=<9J> >ǓJ <9K :=LJ9;@L=L=

)ĺDL=F=LR =JEALL=DL O=J<=Fӄ $ǓJ =AF= :=KK=J= MKD9KLMF? <=J )+ KGDDL=F E=@J %=:ĺM<= EAL %JMF<D9KLә

CĺDL=:=<9J> 9F <9K )ĺDL=F=LR 9F?=:MF<=F O=J<=Fӄ 
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1=AL= ӭґғ 

29:=DD=ȕɌȒȹ ü:=JKA;@L <=J E9ƣ?=:DA;@=F )=FFO=JL= <=J )ĦDL=F=LRKAEMD9LAGF 

.9J9E=L=J 5=JL #AF@=AL 

5ĺJE==FLRM? ғґҎ +5@Ӭ9 

5ĺJE=:=<9J> Ҕҗҗ +5@Ӭ9 

(9@J=K9J:=ALKR9@D ҎӅҕғҖ ә 

1HALR=FD9KL ҏӄҕґҎ C5 

4GDDD9KLKLMF<=F ґҎҔ @Ӭ9 

 

сΦр Lǎǘπ½ǳǎǘŀƴŘ 

сΦрΦм bŜǘȊȊǳǎǘŀƴŘ 

'E 'KLә8MKL9F< OAJ< <=J RME 8=ALHMFCL <=K .JGB=CL=K Ǔ:=JEALL=DL= 8MKL9F< <=K 5ĺJE=F=LR=K EAL K=AF=F

9F?=K;@DGKK=F=F 4=J:J9M;@=JFӅ K=AF=E 2J9KK=FN=JD9M> MF< K=AF=F 5ĺJE==JR=M?=JF 9:?=:AD<=Lӄ "=J

M>:9M :9KA=JL 9M> <=F NGF "#5Ґҏ :=J=AL?=KL=DDL=F "9L=F RME 8MKL9F< <=K 5ĺJE=F=LR=Kӄ "9K ?=DA=>=JL=

"9L=FH9C=L ME>9KKL AFK:=KGF<=J= <=F ,=LRN=JD9M> MF< 0G@JH9J9E=L=Jӄ #AF= $=JFOĺJE=LJ9KK= AF <=F

,GJ<=FӅ <A= K=H9J9L NGE J=KLDA;@=F ,=LR :=LJA=:=F OAJ<Ӆ OAJ< FA;@L EG<=DDA=JLӄ "A= /M9JLA=J= )JGFHJAFә

R=FNA=JL=DӅ )J=MRNA=JL=D AFCDӄ 1L9<AGF MF< +=KK=?=DĺF<= KAF< RME 8=ALHMFCL <A=K=K 1R=F9JAGK FA;@L NGJә

@9F<=F :ROӄ FA;@L 9F <9K 5ĺJE=F=LR 9F?=K;@DGKK=Fӄ 

 
::AD<MF?ȕɌȘȹ ,=LRRMKL9F< AE 'KLɌ8MKL9F< KGOA= LGHG?J9H@AK;@= )9JL= <=K ,=LR?=:A=L=K 

 

сΦрΦн ²ŅǊƳŜŜǊȊŜǳƎǳƴƎ ǳƴŘ bŜǘȊōŜǘǊƛŜō 

"A= NGJ@9F<=F=F )9H9RALĺL=F <=J 5ĺJE==JR=M?MF? :=KL=@=F 9MK AF<MKLJA=DD=J :OĺJE= MF< &=ARO=Jә

C=F EAL #J<?9Kӄ 'E ,GJ<=F AKL <A= :OĺJE= <=J "=MLK;@=F %9KJMǇO=JC= Ӧ"%5ӧ EAL =AF=J E9PAE9D=F

5ĺJE=D=AKLMF? NGF ґғ +5 N=J>Ǔ?:9Jӄ 'E  =J=A;@ <=J 'FF=FKL9<L AKL <9K&=ARCJ9ɃO=JC )J9ɃO=JC "GJLә

EMF< Ӧ)"-ӧ EAL =AF=J E9PAE9D=F 5ĺJE=D=AKLMF? NGF ҕғ +5 9F?=K;@DGKK=Fӄ 8MKĺLRDA;@ :=>AF<=L KA;@ AE
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1=AL= ӭґҔ 

O=KLDA;@=F 2=AD <=K ,=LR?=:A=L=K =AF O=AL=J=K &=ARO=JC Ӕ <D=JKLJ9Ǉ=ӑ EAL ҐҖ +5 5ĺJE=D=AKLMF?ӄ "9K

&=ARCJ9ɃO=JC )"- ?ADL AF <A=K=E 1R=F9JAG 9DK .JAEĺJIM=DD=ӄ "A= #AFK9LRJ=A@=F>GD?= D=?L >=KLӅ <9KK <A=

AF<MKLJA=DD= :OĺJE= E=@J@=ALDA;@ ?=FMLRL O=J<=F KGDDӄ"9K &=ARO=JC <D=JKLJ9Ǉ= OAJ< =JKL 9: =AF=E

5ĺJE:=<9J> NGF Ǔ:=J ҖҎ +5 :=LJA=:=FӅ ME <=F FƣJ<DA;@=F 2J9KK=FN=JD9M> RMJ 'FF=FKL9<L @Q<J9MDAK;@

RM =FLD9KL=Fӄ 

"=J ,=LR:=LJA=: =J>GD?L Ǔ:=J <9K &=ARCJ9ɃO=JC )"- :=A +ALL=D<JM;C@9DLMF?ӄ DK 1;@D=;@LHMFCL= AE ,=LR

O=J<=F č:=J?9:=KL9LAGF=F ?=Oĺ@DLӅ <A= F9;@ MKCMFɃ NGF "#5Ґҏ RM <A=K=E 8O=;C ?==A?F=L K=AF CƣFә

F=Fӄ::AD<MF?ҔәҗDA=>=JL =AF=F č:=J:DA;C <=J N=JO=F<=L=F 1;@D=;@LHMFCL= RMJ "Aɀ=J=FR<JM;C@9DLMF?

MF< NGJ@9F<=F= )9H9RALĺL=F <=J 5ĺJE==JR=M?MF?ӄ 

"A= 5ĺJE=:=<9J>= OMJ<=F EAL <=J =FLOA;C=DL=F .QL@GFә A:DAGL@=C =FLKHJ=;@=F< <=J NGJ@9F<=F=F  =ә

:9MMF?KKLJMCLMJ 9:?=:AD<=L MF< <A= *9KLHJG>AD= <=J 9F?=K;@DGKK=F=F %=:ĺM<= =JR=M?Lӄ 

 

сΦс ½ǳƪǳƴƊǎǎȊŜƴŀǊƛƻ мΥ нлор 

сΦсΦм bŜǘȊȊǳǎǘŀƴŘ 

'E 8MCMFɃKKR=F9JAG ҏ OAJ< NGF =AF=J #JO=AL=JMF? <=K ,=LR?=:A=L=KӅ 19FA=JMF?KNGJ?ĺF?=F KGOA= =AF=J

FH9KKMF? <=J N=J>Ǔ?:9J=F 5ĺJE==JR=M?=J 9MK?=?9F?=Fӄ "9K ,=LR?=:A=L OAJ< ME <A= /M9JLA=J= )J=MRә

NA=JL=D AFCDӄ +=KK=әMF< 1L9<AGF?=DĺF<= RME 1L9F< ҐҎґғ KGOA= )JGFHJAFR=FNA=JL=D =JO=AL=JLӅ KA=@= )9HAә

L=D ҏӄґӄ 

 
::AD<MF?ȕɌȐȏȹ ,=LRRMKL9F< ȑȏȒȔ MF< &Ƃ@=FHJG>AD <=K ,=LR?=:A=L=K 
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'E  =J=A;@ )J=MRNA=JL=D OAJ< EALL=DK <=J =FLOA;C=DL=F +G<MDC=LL=ӅKA=@= )9HAL=DґӄґӅ=AF MK:9M <=K ,=LRә

?=:A=L=K EG<=DDA=JLӄ &A=JRM OMJ<=F <A= FGLO=F<A?=F "9L=F >ǓJ <=F ,=LR9MK:9M :=RG?=F MF< <=J +Gә

<MDC=LL= Ǔ:=J>Ǔ@JLӄ %JMF<D9?= >ǓJ <A= ,=LR9MKD=?MF? DA=>=JL @A=J:=A <=J :=J=;@F=L= 5ĺJE=:=<9J> <=J %=ә

:ĺM<= RME 1LǓLRB9@J ҐҎґғ 9MK )9HAL=DҎӄ 
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1=AL= ӭґҕ 

"=J ,=LR9MK:9M OAJ< RM <A=K=E 8MKL9F< EAL =AF=J FK;@DMKKJ9L= NGF Ґғ ổ <A= NGJ@9F<=F=F %=:ĺM<=

<MJ;@?=>Ǔ@JL MF< =AF= >=KL= &9MHLLJ9KK= EAL >=KL=E ,GEAF9D<MJ;@E=KK=J ",ґғҎ NGJ?=?=:=Fӄ "A=

&9MHLLJ9KK= =J>ǓDDL <=F 8O=;CӅ <A= ?JGǇ=F 4=J:J9M;@=J 1L9<AGF MF< +=KK= AE 1Ǔ<=F EAL <=E  =J=A;@

<=J 'FF=FKL9<L 9M> <AJ=CL=E 5=?= RM N=J:AF<=F MF< =J>ǓDDL  =K;@JĺFCMF?=F @AFKA;@LDA;@ Eƣ?DA;@=J 2J9Kә

K=F>Ǔ@JMF?=F AF <A=K=E  =J=A;@ӄ #FLD9F? 9F?=K;@DGKK=F=J 1LJ9Ǉ=F9:K;@FALL= O=J<=F <A= &ĺDɃ= <=J %=ә

:ĺM<= 9F <9K 5ĺJE=F=LR 9F?=K;@DGKK=Fӄ E MFL=J=F FK;@DMKKHMFCL OAJ< <A= 1HALR=FD9KL <=K 1L9<AGFә

MF< +=KK=?=DĺF<=K >ǓJ <A= ,=LR9MK:9M:=J=;@FMF? NGJ?=?=:=Fӄ "=J KA;@ Ǔ:=J <A= 5ĺJE=DAFA=F<A;@L=

<=K 5ĺJE=F=LR=K =J?=:=F= 2J9KK=FN=JD9M> AKL AF::AD<MF?Ҕәҏҏ<9J?=KL=DDLӄ #FLD9F? <=J /M=J9;@K= <=K

)J=MRNA=JL=DK :=>AF<=L KA;@ =AF= #AK=F:9@FKLJ=;C=Ӆ O=K@9D: <=J 2J9KK=FN=JD9M> 9F =AF=J NGJ<=>AFA=JL=F

1L=DD= AF <=F J=KLDA;@=F 2=AD <=K /M9JLA=JK Ǔ:=J?=@Lӄ 

 
::AD<MF?ȕɌȐȐȹ "9JKL=DDMF? <=K 2J9KK=FN=JD9M>K >ƮJ <=F AFALA9D=F FK;@DMKK <=K )J=MRNA=JL=DK ȑȏȒȔ 

'FK?=K9EL O=J<=F >ǓJ <9K F=M= /M9JLA=J ғҔҐ 4=J:J9M;@=J 9F <9K 5ĺJE=F=LR 9F?=K;@DGKK=Fӄ 8MK9EE=F

:=LJĺ?L <=J 5ĺJE=:=<9J> <A=K=K /M9JLA=JK ҒґӅҕ %5@Ӭ9 MF< KGEAL ҏғӅҒҕ ổ <=K 5ĺJE=:=<9J>K <=K 9F?=ә

K;@DGKK=F=F ,=LR=Kӄ "MJ;@ <A= AE 09@E=F <=J 19FA=JMF? N=JJAF?=JL=F 5ĺJE=:=<9J>= :=LJĺ?L <=J EALLә

D=J= KH=RA>AK;@= 5ĺJE=:=<9J> ;9ӄ ҖҒ C5@ӬEḻӰ9ӄ "A= ?=K9EL= =AF>9;@= 2J9KK=FDĺF?= :=LJĺ?L ҏҒӅҖҔ CE

ӦG@F= &9MK9FK;@DǓKK=ӧ :=A =AF=J EALLD=J=F KH=RA>AK;@=F 5ĺJE=DAFA=F<A;@L= NGF ҐӅҗҔ +5@ӬEӰ9 MF< =Jә

O=AKL KA;@ KGEAL 9M;@ AE K9FA=JL=F 8MKL9F< 9DK NGJL=AD@9Ƀ >ǓJ =AF=F FK;@DMKK 9F <9K 5ĺJE=F=LRӄ 

 

сΦсΦо aŀǖƴŀƘƳŜƴ ȊǳǊ 9ƳƛǎǎƛƻƴǎƳƛƴŘŜǊǳƴƎ 

3E #EAKKAGF=F RM J=<MRA=J=FӅ O=J<=F <A= NGJ@9F<=F=F 5ĺJE==JR=M?=J 9F?=H9KKL MF< NGF =AF=J #J<ә

?9K:=>=M=JL=F 5ĺJE==JR=M?MF? 9M> 59KK=JKLGɀ ME?=KL=DDLӄ 'E ,GJ<=F KL=@L N=JKLĺJCL MF< 9DK HJAEĺJ=

5ĺJE=IM=DD= EAL ғғ +5 AF<MKLJA=DD= :OĺJE= RMJ 4=J>Ǔ?MF?ӄ #FL?=?=F <=J $9@JO=AK= AE 'KLә8MKL9F< ?ADL

<A=K=K )J9ɃO=JC >GJL9F 9DK HJAEĺJ=J 5ĺJE==JR=M?=J MF< /M=DD= >ǓJ <A= 1;@D=;@LHMFCLJ=?=DMF?ӄ 

FKL=DD= <=K #J<?9K &=ARO=JC=K 5=AǇ=F:MJ?=J 1LJ9Ǉ= LJALL =AF EG<=JFAKA=JL=K 59KK=JKLGɀ@=ARO=JC EAL

AFK?=K9EL ҏҎҎ +5ӄ #AF O=AL=J=K 59KK=JKLGɀ@=ARO=JC EAL ҐҖ +5 OAJ< 9FKL=DD= <=K <GJLA?=F #J<?9Kә&=ARә

O=JC=K AE )J=MRNA=JL=D AFKL9DDA=JLӄ 1Ǔ<DA;@ <=J "%5 OAJ<=AF &GDR@=ARO=JC EAL ҐҔ +5 AFKL9DDA=JLӄ M> &ƣ@=

NGF ?JƣǇ=J=F HGL=FRA=DD=F :OĺJE=IM=DD=F O=J<=F RO=A 5ĺJE=HMEH=F EAL B=O=ADK ҔӅғ +5 =AF?=K=LRLӄ

"A= &=ARO=JC= O=J<=F ?=EĺǇ <=J FA=<JA?KL=F !-Ґә#EAKKAGF=F ?=>9@J=Fӄ "A= KA;@ =J?=:=F= #AFK9LRJ=Aә

@=F>GD?= AKL AF29:=DD=ҔәҒ9:?=:AD<=Lӄ 



1QKL=EAK;@= +G<=DDA=JMF? <=K "GJLEMF<=J $=JFOĺJE=F=LR=K  

 
 

1=AL= ӭґҖ 

29:=DD=ȕɌȓȹ FD9?=F:=KL9F< MF< #AFK9LRJ=A@=F>GD?= ȑȏȒȔ 

Wärmeerzeuger Installierte Leistung Priorität Brennstoff 

DGW 55 MW 1 industrielle Abwärme 

Wärmepumpe A 6,5 MW 2 Strom | Umgebungswärme 

Wärmepumpe B 6,5 MW 3 Strom | Umgebungswärme 

Holzheizwerk 26 MW 4 Biomasse 

Heizwerk A 28 MW 5 Wasserstoff 

Heizwerk B 100 MW 6 Wasserstoff 

Gesamt 222 MW  

 

сΦсΦп 9ǊƎŅƴȊŜƴŘŜǎ IŜƛȊǿŜǊƪ ƛƳ {ǘŀŘƛƻƴπ ǳƴŘ aŜǎǎŜƎŜƭŅƴŘŜ 

#AF= "=L9AD9F9DQK= <=K 1L9<AGFәMF< +=KK=?=DĺF<=K @9L ?=R=A?LӅ <9KK =AF MFL=JKLǓLR=F<=K &=ARO=JC@Q<ә

J9MDAK;@=.JG:D=E=:=ACJALAK;@=F,=LRRMKLĺF<=F N=J@AF<=JF C9FFӄ "A= MFJ=?=DEĺǇA?=FӅ 9:=J KL9JC=F

*9KL=FӅ <A= <MJ;@ +=KK=F MF< $MǇ:9DDKHA=D= N=JMJK9;@L O=J<=FӅ >Ǔ@J=F G@F= RMKĺLRDA;@= #AFKH=AKMF? AF

<A=K=E  =J=A;@ RM CJALAK;@=F  =LJA=:K<JǓ;C=F AF <=J &9MHLD=ALMF? RME %=DĺF<=ӄ 'E 09@E=F <=J "=L9ADә

MFL=JKM;@MF? OMJ<=<9K 1R=F9JAG ҐҎґғKAEMDA=JL MF<<=J "JM;CN=JDMKL <=K ,=LR9:K;@FALL=K MFL=JKM;@Lӄ

"9 KA;@ <GJL 9M;@ =AF=J <=J 1;@D=;@LHMFCL= :=>AF<=LӅ AKL <A= MKOAJCMF? <=K "JM;CN=JDMKL=K AFK:=KGFә

<=J= AE "Aɀ=J=FR<JM;C <=K HJAEĺJ=F &=ARO=JC=K "%5 RM =JC=FF=Fӄ 

 

сΦт ½ǳƪǳƴƊǎǎȊŜƴŀǊƛƻ нΥ нлпр 

сΦтΦм bŜǘȊȊǳǎǘŀƴŘ 

$ǓJ <9K 8MCMFɃKKR=F9JAG Ґ CGEEL =K RM =AF=J O=AL=J=F ,=LR=JO=AL=JMF? MF<әN=J<A;@LMF? Ӧ::AD<MF?

ҔәҏҐӧӅ >GJLK;@J=AL=F<=F 19FA=JMF?KNGJ?ĺF?=F KGOA= RM =AF=J =FLKHJ=;@=F<=F FH9KKMF? <=J 5ĺJE==Jә

R=M?MF?ӄ 

 
::AD<MF?ȕɌȐȑȹ ,=LRRMKL9F< ȑȏȓȔ MF< &Ƃ@=FHJG>AD <=K ,=LR?=:A=L=K 



1QKL=EAK;@= +G<=DDA=JMF? <=K "GJLEMF<=J $=JFOĺJE=F=LR=K  

 
 

1=AL= ӭґҗ 

'E )J=MRNA=JL=D O=J<=F O=AL=J= %=:ĺM<= 9F <9K 5ĺJE=F=LR 9F?=K;@DGKK=FӅ ME =AF= FK;@DMKKIMGL=

NGF ;9ӄ ґғ ổ RM =JJ=A;@=Fӄ 1G OAJ< <A= FR9@D <=J9F?=K;@DGKK=F=F %=:ĺM<= 9M> ҕҖґ =J@ƣ@LӅKA=@=:ә

:AD<MF?Ҕәҏґӄ "A= N=JO=F<=L= +=L@G<AC MF< 9F?=O9F<L=F .9J9E=L=J KAF< 9F9DG? RM )9HAL=DҔӄҔӄҐӄ 

 
::AD<MF?ȕɌȐȒȹ "9JKL=DDMF? <=K 2J9KK=FN=JD9M>K AE #JO=AL=JL=F 8MKL9F< <=K )J=MRNA=JL=DK ȑȏȓȔ 

"A= 19FA=JMF? NGF ҐҎґғ 9M> =AF=F %=:ĺM<=KL9F< AE (9@J ҐҎҒғ >Ǔ@JL RM =AF=J F=M=F 4=JL=ADMF? <=K 19ә

FA=JMF?KRMKL9F<=Kӄ "=J 5ĺJE=:=<9J> <=K ,=LR?=:A=L=K AE )J=MRNA=JL=D :=LJĺ?L AF <A=K=E 1R=F9JAG

ғғӅґғ %5@Ӭ9 :=A =AF=E EALLD=J=F KH=RA>AK;@=F 5ĺJE=:=<9J> HJG %=:ĺM<= NGF ҕҔӅҕҕ C5@ӬEḻ9ӄ "A= ?=ә

K9EL= =AF>9;@= 2J9KK=FDĺF?= <=K )J=MRNA=JL=DK :=LJĺ?L FMF ҏҗӅҖҏ CE :=A =AF=J EALLD=J= 5ĺJE=DAFA=Fә

<A;@L= NGF ҐӅҕҗ +5@ӬEӰ9ӄ 

 

сΦтΦн !ǳǎōŀǳƳŀǖƴŀƘƳŜƴ ŘŜǊ ²ŅǊƳŜǊȊŜǳƎǳƴƎ 

#FL?=?=F <=E NGJ@=JA?=F 1R=F9JAG AKL =K 9MKJ=A;@=F< <A= NGJ@9F<=F=F 5ĺJE==JR=M?=J RM =JO=AL=JF

:ROӄ RM =J?ĺFR=Fӄ M> %JMF< <=J ?=?=FDĺM>A?=F #ɀ=CL= NGF 19FA=JMF?KE9ǇF9@E=F MF< ,=LR9MK:9M

KL=A?L <=J 5ĺJE=:=<9J> NGF ҐҎґғ 9M> ҐҎҒғ FMJ ME ҐӅҗҗ %5@ӄ "9K NGJ@9F<=F= &GDRCJ9ɃO=JC OAJ< 9M>

ґҒ +5 9MK?=:9MLӄ "A= :=KL=@=F<=F 5ĺJE=HMEH=F O=J<=F 9M> B=O=ADK ҏґ +5 =JO=AL=JLӄ DD= J=KLDA;@=F

5ĺJE==JR=M?=J :D=A:=F OA= AE NGJ@=JA?=F 1R=F9JAG :=KL=@=FӅ =:=FKG <A= #AFK9LRJ=A@=F>GD?=Ӆ KA=@=29ә

:=DD=Ҕәғӄ 

29:=DD=ȕɌȔȹ ü:=J:DA;C <=J #AFK9LRHD9FMF? AE 8MCMFǘKKR=F9JAG ȑ 

Wärmeerzeuger Installierte Leistung Priorität Brennstoff 

DGW 55 MW 1 industrielle Abwärme 

Wärmepumpe A 13 MW 2 
Strom | Umgebungs-
wärme 

Wärmepumpe B 13 MW 3 
Strom | Umgebungs-

wärme 

Holzheizwerk 34 MW 4 Biomasse 

Heizwerk A 28 MW 5 Wasserstoff 

Heizwerk B 100 MW 6 Wasserstoff 

Gesamt 243 MW  



1QKL=EAK;@= +G<=DDA=JMF? <=K "GJLEMF<=J $=JFOĺJE=F=LR=K  

 
 

1=AL= ӭҒҎ 

сΦу {ƛƳǳƭŀǝƻƴǎǎǘǳŘƛŜƴ 

M> %JMF<D9?= <=J :=K;@JA=:=F=F 1R=F9JA=F O=J<=F <A= %=K9ELKQKL=EEG<=DD= N=JK;@A=<=F=F 1AEMD9ә

LAGFKKLM<A=F MFL=JRG?=FӅ KA=@=29:=DD=ҔәҔӄ 

29:=DD=ȕɌȕȹ ü:=JKA;@L <=J <MJ;@?=>Ʈ@JL=F 1AEMD9LAGFKKLM<A=F 

1LM<A= ҐҎҐҎ ҐҎґғ ҐҎҒҎ 8=AL@GJARGFL 

 9KAK P P P (9@J=KKAEMD9LAGF 
4=JJAF?=JL= 4GJD9MɃ=EH=J9LMJ=F P P P (9@J=KKAEMD9LAGF 
4=JRƣ?=JMF? <=J 4GJD9MɃ=EH=J9LMJ=F P Ӭ Ӭ (9@J=KKAEMD9LAGF 

1HJMF?9FLOGJL P Ӭ Ӭ +GF9L 
-HLAEA=JMF? <=J č:=J?9:=KL9LAGF=F P Ӭ Ӭ (9@J=KKAEMD9LAGF 

0=KADA=FR P Ӭ Ӭ +GF9L 
 

 9KAK 

'F <=J 1LM<A= Ӕ 9KAKӑ O=J<=F 9DD= 1R=F9JA=F AF A@J=J :=K;@JA=:=F=F $GJE MF< EAL <=F :=K;@JA=:=F=F

.9J9E=L=JF KAEMDA=JLӄ 1A= <A=F=F AFK:=KGF<=J= 9DK %JMF<D9?= >ǓJ N=J?D=A;@=F<=  =LJ9;@LMF?=F MF< <=J

ƣCGFGEAK;@=F KGOA= 9M;@ ƣCGDG?AK;@=F 3FL=JKM;@MF? <=J +9ǇF9@E=F RMJ #EAKKAGFKEAF<=JMF?ӄ 

4=JJAF?=JL= 4GJD9MɃ=EH=J9LMJ=F 

'F <A=K=J 1LM<A= O=J<=F <A= 1R=F9JA=F EAL =AF=J 9F?=H9KKL=F 4GJD9MɃ=EH=J9LMJJ=?=DMF? KAEMDA=JLӅ ME

<=J=F MKOAJCMF?=F 9M> <A= #J?=:FAKK= <=J  9KAKә1LM<A= RM =JEALL=DFӄ FKL=DD= =AF=J E9PAE9D=F 4GJD9M>ә

L=EH=J9LMJ NGF ҏҏҎ Ẻ! :=Aәҏғ Ẻ! OAJ< <A= 4GJD9MɃ=EH=J9LMJ CGFKL9FL 9M> җҎ Ẻ! :=?J=FRLӄ 

4=JRƣ?=JMF? <=J 4GJD9MɃ=EH=J9LMJ=F 

M>  9KAK <=J 4GJD9MɃ=EH=J9LMJJ=?=DMF? AE  9KAKKR=F9JAG OAJ< AF <A=K=J 1LM<A= <=J #AF>DMKK =AF=J FH9Kә

KMF? <A=K=J MFL=JKM;@Lӄ 

-HLAEA=JMF? <=J č:=J?9:=KL9LAGF=F 

"MJ;@ <A= '<=FLA>AC9LAGF MF< )GJJ=CLMJ NGF >=@D=J@9Ƀ=F G<=J AF=ɀARA=FL=F č:=J?9:=KL9LAGF=F CƣFF=F Mӄ

ӄ 5ĺJE=N=JDMKL= N=JJAF?=JL O=J<=Fӄ +AL <A=K=J 1LM<A= KGDD=F <A= MKOAJCMF?=F =AF=J KGD;@=F-HLAEA=ә

JMF? IM9FLA>ARA=JL O=J<=Fӄ 

0=KADA=FR 

'F <A=K=J 1LM<A= =J>ĺ@JL <9K 1R=F9JAG 'KLә8MKL9F< =AF=F 1QKL=E9MK>9DD =AF=K &=ARO=JC=K NGF Җ 1LMF<=Fӄ

8A=D <A=K=J 1LM<A= AKL =K MKOAJCMF?=F =AF=K 1QKL=E9MK>9DDK 9M> <9K %=K9ELKQKL=E 9M>RMR=A?=F MF< +ƣ?ә

DA;@C=AL=F RM >GJEMDA=J=FӅ ME =N=FLM=DD= .JG:D=E= AF <=J ,=LR>Ǔ@JMF? RM N=J@AF<=JF :ROӄ RM N=JJAF?=JFӄ

"=J 'KLә8MKL9F< OAJ< <9RM G@F= <9K &=ARO=JC <D=JKLJ9Ǉ= KAEMDA=JLӄ 



"=L9AD9F9DQK= ,=M:9M?=:A=L )JGFHJAFR=FNA=JL=D  

 
 

1=AL= ӭҒҏ 

т 5ŜǘŀƛƭŀƴŀƭȅǎŜ bŜǳōŀǳƎŜōƛŜǘ YǊƻƴǇǊƛƴȊŜƴǾƛŜǊǘŜƭ 

"9K /M9JLA=J )JGFHJAFR=FNA=JL=D AKL =AF KA;@ AF <=J #FLOA;CDMF? :=>AF<DA;@=K ,=M:9M?=:A=LӅ O=D;@=K KA;@

KGEAL AF K=AF=J %=:ĺM<=KLJMCLMJ KL9JC NGF 9F<=J=F  =KL9F<KIM9JLA=J=F MFL=JK;@=A<=F OAJ<ӄ "MJ;@ <=F

,=M:9M;@9J9CL=J AKL <9K /M9JLA=J O=FA?=J ?JMF<KĺLRDA;@=F  =K;@JĺFCMF?=F <MJ;@ :=KL=@=F<= 1LJMCLMә

J=F MFL=JOGJ>=F MF< :A=L=L KA;@ >ǓJ =AF= N=J?D=A;@=F<="=L9AD9F9DQK= N=JK;@A=<=FKL=J 5ĺJE=:=J=ALKL=Dә

DMF?KGHLAGF=F 9Fӄ 3E <A= N=JK;@A=<=F=F -HLAGF=F AE 1QKL=E<=KA?F MF< <=E J=KMDLA=J=F<=F  =LJA=:

9F9DQKA=J=F RM CƣFF=FӅ OMJ<= <9K ,=M:9M?=:A=L AE "=L9AD EG<=DDA=JLӅ =FLKHJ=;@=F< NGF 1R=F9JA=F H9ә

J9E=LJAKA=JL MF< AF K=AF=E AFKL9LAGFĺJ=F 4=J@9DL=F KAEMDA=JLӄ 

 

тΦм aƻŘŜƭƭƛŜǊǳƴƎ 

"A= "MJ;@>Ǔ@JMF? <=J "=L9AD9F9DQK= =J>GD?L :9KA=J=F< 9M> <=E FK9LR <=J :=<9J>KGJA=FLA=JL=F +G<=DDA=ә

JMF?Ӆ O=D;@=J AE .JGB=CL 'FL=?J9,=L =FLOA;C=DLOMJ<=ӨҏҎөӄ 8A=D AKL=K <A= ?JMF<D=?=F<=  =<9J>KKLJMCLMJ

<=K :=LJ9;@L=L=F %=:A=L=K RM EG<=DDA=J=FӅ Oĺ@J=F< <A= 4=JKGJ?MF?KL=;@FGDG?A=F MF< <A= B=O=ADA?=

,=LR9F:AF<MF? 9DK $MFCLAGF <=J 9MK?=Oĺ@DL=F 2=;@FGDG?A=F 9DK 49JA9:D=F <=J B=O=ADA?=F 1R=F9JA=F <A=ә

F=Fӄ M> <A=K=E 5=?= CƣFF=F :=D9KL:9J= 4=J?D=A;@KKAEMD9LAGF=F EAL GHLAEA=JL=E +G<=DDA=JMF?K9M>ә

O9F< <MJ;@?=>Ǔ@JL O=J<=Fӄ  9KAK:9MKL=AF <A=K=K )GFR=HL=K AKL <=J %JA<!GFKLJM;LGJӅ O=D;@=J =AF= L=ADә

9MLGE9LAKA=JL= +G<=DDA=JMF? NGF OA=<=JC=@J=F<=F 1LJMCLMJ=F =JEƣ?DA;@Lӄ'F::AD<MF?ҕәҏAKL =P=EHә

D9JAK;@ =AF %JA<!GFKLJM;LGJ 9:?=:AD<=Lӄ 

 
::AD<MF?ȖɌȐȹ 1;J==FK@GL =AF=K %JA<!GFKLJM;LGJK 9MK <=E 'FL=?J9,=L .JGB=CLɗȐȏɘ 

'E $GD?=F<=F AKL<9K)JGFHJAFR=FNA=JL=D AF $GJE =AF=J HD9F=JAK;@=F )9JL=F<9JKL=DDMF? AF::AD<MF?ҕәҐ

MF< 9DK 9:KLJ9@A=JL=K +G<=DA;9 /M9JLA=JKEG<=DD AF::AD<MF?ҕәґ<9J?=KL=DDLӄ "A= =AF@=ALDA;@ =AF?=>ĺJ:L=F

%=:ĺM<=?JMF<>Dĺ;@=F AF::AD<MF?ҕәҐ=FLKHJ=;@=F <=F B=O=ADK AF =AF=E %JAF<!GFKLJM;LGJ

RMK9EE=F?=>9KKL=F 1LJ9Ǉ=F9:K;@FALL=Fӄ"A= %=:ĺM<=Ӆ <A= KA;@ AE 5=KL=F 9MǇ=J@9D: <=K 3EJAKK=K

:=>AF<=F KAF<  =KL9F<K?=:ĺM<=Ӆ O=D;@= FA;@L 2=AD <=K ,=M:9M?=:A=L=K KAF<ӄ "A= =R=A;@FMF?=F >ǓJ <A=

=JKL=F <J=A %JA<!GFKLJM;LGJ=F KAF< =P=EHD9JAK;@ =AF?=R=A;@F=Lӄ 

 

::AD<MF?ȖɌȑȹ)9JLG?J9>AK;@= "9JKL=DDMF? <=K )JGFHJAFR=FNA=JL=DK EAL >9J:DA;@=J 8MGJ<FMF? <=J

%JA<!GFKLJM;LGJ=F 



"=L9AD9F9DQK= ,=M:9M?=:A=L )JGFHJAFR=FNA=JL=D  

 
 

1=AL= ӭҒҐ 

"A= KA;@L:9J= #:=F=<=K /M9JLA=JKEG<=DDKAF::AD<MF?ҕәґ=FL@ĺDL ҏҗ %JA<!GFKLJM;LGJ=FӅ =J?ĺFR=F<=

0G@JKLǓ;C=FӅ KGOA= <A= <9J9F 9F?=K;@DGKK=F= #J<:G<=FL=EH=J9LMJӅ <9JǓ:=J @AF9MK 2J9FK>GJE9LGJKL9ә

LAGF=F Ӧ?JǓF= )J=AK=ӧ >ǓJ +=@J>9EADA=F@ĺMK=J MF< >ǓJ CD=AF= %=:ĺM<= Ӧ#AFәMF< 8O=A>9EADA=F@ĺMK=JӧӅ

=AF= 5ĺJE=Ǔ:=J?9:=KL9LAGF Ӧ:D9MӅFGJ<әO=KLDA;@ 9M> &ƣ@= <=K ,=LR9FK;@DMKKHMFCL=K AF::AD<MF?ҕәҐӧ

MF< RO=A -:B=CL=Ӆ <A= <A= L=;@FAK;@= $MFCLAGF9DALĺL <=K +G<=DDK ?9J9FLA=J=F MF< .9J9E=L=J =FL@9DL=F

G:=F DAFCK AE  AD<ӄ 

 
::AD<MF?ȖɌȒȹ 1;J==FK@GL <=K /M9JLA=JEG<=DDK AF "QEGD9 +G<=DA;9ɗȗɘȸ ɗȓȕɘ 

  

тΦн .ŜŘŀǊŦǎǎǘǊǳƪǘǳǊ 

"A= #JEALLDMF? <=J  =<9J>KKLJMCLMJ <=K )JGFHJAFR=FNA=JL=DK =J>GD?L Ǔ:=J <A= :K;@ĺLRMF? <=J AF<ANA<M=Dә

D=F  =<9J>= <=J #AFR=D?=:ĺM<= 9M>  9KAK NGF >Dĺ;@=FKH=RA>AK;@=F #F=J?A=C=FFR9@D=F >ǓJ <A= (9@J=KN=Jә

:JĺM;@=ӄ "A= R=ALDA;@=F 4=JDĺM>= <=J  =<9J> OMJ<=F Ǔ:=JKQFL@=LAK;@= *9KLHJG>AD= 9:?=:AD<=Lӄ $ǓJ <A=

1LJGEәMF< 2JAFCO9JEO9KK=Jә(9@J=K:=<9J>= <=J 5G@F?=:ĺM<= OAJ< <A= 4"'ә0A;@LDAFA= ҒҔғғ N=JO=F<=LӅ

>ǓJ O=D;@= <A= 5ĺJE=ә1;@ĺLRO=JL= 9M>  9KAK <=J #F#4 :R?Dӄ <=J )>5ә1L9F<9J<KӨҒҕөӅ ӨҒҖө?=FMLRL O=J<=Fӄ

DD= KQFL@=LAK;@=F  =<9J>KHJG>AD= <=J 5G@F?=:ĺM<= O=J<=F EAL <=J 4"' ҒҔғғ :=J=;@F=LӨҒҕөӄ 

"=J  9MHD9F K;@JĺFCL RMDĺKKA?= %=O=J:= AE +AK;@?=:A=L AE 5=KL=F <=K /M9JLA=JK =AFӨҒҗөӄ  =A <=J  =ә

<9J>KHD9FMF? O=J<=F AE &AF:DA;C 9M> <A= RMDĺKKA?= ?=O=J:DA;@= ,MLRMF? =AF=  ĺ;C=J=AӅ =AF= $D=AK;@=J=AӅ

=AF= :=J=ALK ?=HD9FL= )AF<=JL9?=KKLĺLL=Ӆ KGOA=  ǓJG?=:ĺM<= =AF?=HD9FLӄ "A= (9@J=KN=J:JĺM;@= O=J<=F

EALL=DK <=J <=J 4"' ґҖҎҕӨғҎөӅ <=J "', 4 ҏҖғҗҗәҏҎӨғҏөӅ KGOA= #F=J?A=C=FFR9@D=F MF<  =JA;@L=F <=K #F=Jә

?A=AFKLALMLKӨғҐөӅ ӨғґөӅ <A= 1*. EALL=DK <=J J=HJĺK=FL9LAN=F 4"#5ә*9KLHJG>AD=ӨғҒөӅ Өғғө>ǓJ <A= 1LJGE:=<9J>=

MF< <=F  "#5 %9KD9KLHJG>AD=FӨғҔө>ǓJ <A= 5ĺJE=:=<9J>= :=J=;@F=Lӄ 

29:=DD=ȖɌȐȹ )=FFR9@D=F <=J 5G@FɌMF< +AK;@?=:ĦM<= 

 5G@F?=:ĺM<= +AK;@?=:ĺM<= 

5G@F=AF@=AL=F ҔҐҕ ҏҐ 
#AFOG@F=J1 ҏӄҏҔҏ Ґҏ 
&=AROĺJE=:=<9J> ҏӄҔҏҒӅҏҎ +5@ ґґҐӅҕҔ +5@ 
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=LO9ғҖҕӅҏґ +5@ G<=JҏҔӅҔҗ ổӅ9F <=F MFAKGDA=JL=F 0G@J=F 9M>ӄ "9K 1R=F9JAG EAL <=F Fĺ;@KL?JƣǇL=F

4=JDMKL=F AKL <9K J=HJĺK=FL9LAN= 'F<ANA<M9DN=JKGJ?MF?KKR=F9JAG0=>ȷEAL Bĺ@JDA;@=F 4=JDMKL=F NGF ;9ӄ



"=L9AD9F9DQK= ,=M:9M?=:A=L )JGFHJAFR=FNA=JL=D  

 
 

1=AL= ӭҒҕ 

ҒҏҕӅҐҕ +5@ ӦҏґӅҖҖ ổӧӅ <A= KA;@ 9MK <=F 1H=A;@=JN=JDMKL=F <=J 5ĺJE=KH=A;@=J <=J *MɃOĺJE=HMEH=F

MF< <=F 3EO9F<DMF?KN=JDMKL=F :=A <=J 4=J:J=FFMF? NGF %9K RMK9EE=FK=LR=Fӄ 

"9K C9DL= ,9@OĺJE=F=LR EAL AKGDA=JL=F +=<A=FJG@J=F),5 ɜ 'KGK;@F=A<=L EAL 4=JDMKL=F NGF AFK?=K9EL

=LO9 ґҖҕӅҒҎ +5@ ӦҏґӅҎҐ ổӧ ?=JAF?>Ǔ?A? :=KK=J 9DK <9K 0=>=J=FRKR=F9JAG",ȐȏȏEAL *=ALMF?KN=JDMKL=F

NGF ґҗҏӅҐғ +5@ ӦҏґӅҏґ ổӧ 9:ӄ "MJ;@ <=F =AF@=ALDA;@=F "MJ;@E=KK=J <=J 5ĺJE=E=<A=FJG@J= AKL <A= "Aә

E=FKAGFA=JMF? FA;@L GHLAE9D 9M> <A= $DMKK?=K;@OAF<A?C=AL MF< "MJ;@>DMKKE=F?=F 9MK?=D=?LӅ OG<MJ;@

<A= 4=JO=ADR=AL=F MF< <9EAL <A= 5ĺJE=N=JDMKL=Ӆ J=D9LAN RM GHLAE9D=F "MJ;@E=KK=JFӅ 9FKL=A?=Fӄ 'E 4=Jә

?D=A;@ <=J *=ALMF?KN=JDMKL= <=K 1R=F9JAGK",ȐȏȏӦґҗҏӅҐғ +5@Ӆ ҏґӅҏґ ổӧ EAL <=F 1=CMF<ĺJF=LRKR=F9JA=F

EAL 9M> ҏ EӬK ӦҐҗҗӅҏҎ +5@Ӆ ҏҎӅґҔ ổӧ MF< Ґ EӬK ӦҐҔҖӅғҗ +5@Ӆ җӅҒҎ ổӧ 9MK?=D=?L=F 0G@J=F AKL <A=K=J #AFә

>DMKK =JC=FF:9Jӄ "9JǓ:=J @AF9MK O=AKL <9K 0=>=J=FRKR=F9JAG",Ȑȏȏ@ƣ@=J= 4GJD9MɃ=EH=J9LMJ=F ӦҗҎ Ẻ!

ӛҏҏҎ Ẻ!ӧ 9M> 9DK <9K 1R=F9JAG),5 ɜ 'KGӦҐғ Ẻ!ӧӄ "A= RMKĺLRDA;@= #AFKH9JMF? AKL :=J=ALK :=A <=J ?=JAF?=F

:K=FCMF? <=J 2=EH=J9LMJ NGF җҎ Ẻ! :AK ҏҏҎ Ẻ!9M> җҎ Ẻ! AE 1R=F9JAG ӦAFӧ1=Cȷ ȑ EɛK ɜ Șȏ ˇ!KA;@L:9Jӄ "A=

GHLAE9D= 0G@J<AE=FKAGFA=JMF?Ӆ <=J #AFK9LR AKGDA=JL=J 0G@J= MF< <A= FA=<JA?= 4GJD9MɃ=EH=J9LMJ >Ǔ@J=F

:=A <=E 1R=F9JAG),5 ɜ 'KGEAL ҒғӅґғ +5@ ӦҏӅғҐ ổӧ RM <=F FA=<JA?KL=F *=ALMF?KN=JDMKL=F 9DD=J 1R=F9JA=F

MF< KAF< <9@=J N=JKGJ?=JK=ALA? :=RǓ?DA;@ <=J 5ĺJE=N=JDMKL=<A= :=KL= 59@Dӄ "A= :=JǓ;CKA;@LA?L=F 1H=Aә

;@=JN=JDMKL= =FL>9DD=F ?JMF<KĺLRDA;@ 9M> <=F )MF<=FӅ <9 =K KA;@ ME <A= 4=JDMKL= <=J 9F <A= <=R=FLJ9D=F

5ĺJE=HMEH=F 9F?=:MF<=F=F 59JEO9KK=JKH=A;@=J @9F<=DLӄ 

"9K %JGǇOĺJE=HMEH=FKR=F9JAG%5.ӦҏҖҎӅҒҔ +5@Ӆ ҔӅғҐ ổӧ =FL@ĺDL AF <=J 1AEMD9LAGF C=AF=F 59JEO9Kә

K=JKH=A;@=JӅ KG <9KK <A= 4=JDMKL= FMJ 9F <=F *=ALMF?=F 9MɃJ=L=Fӄ +AL =AF=J O=AL=J=F :K=FCMF? <=J 2=Eә

H=J9LMJ J=D9LAN RM <=F 1=CMF<ĺJOĺJE=F=LR=F 9M> ҕҎ Ẻ!3Ӆ AFK:=KGF<=J= AE 4=J?D=A;@ EAL <=E 1R=F9JAG

1=Cȷ ȑ EɛKӅ AKL =AF= O=AL=J= Bĺ@JDA;@= #AFKH9JMF?=F AE @G@=F RO=AKL=DDA?=F +5@ә =J=A;@ =JC=FF:9Jӄ 

29:=DD=ȖɌȕȹ 5ĦJE=:=<9J>ȸ 4=JDMKL= MF< 5ĦJE=AFKH=AKMF? <=K )JGFHJAFR=FNA=JL=D >ƮJ <A= 1R=F9JA=F 

1R=F9JAG #AF@=AL 
5ĺJE=ә 

:=<9J> 

*=ALMF?Kә 

N=JDMKL= 

1H=A;@=Jә 

N=JDMKL= 

3EO9F<DMF?Kә

N=JDMKL= 

#AFKH=AKMF?

Ӧ1MEE=ӧ 

", ҏҎҎ 

+5@ 

Ӧổӧ 

ҐӄғҖҖӅҕҕ 

ӦҖҔӅҖҕӧ 

ґҗҏӅҐғ 

ӦҏґӅҏґӧ 
әәә әәә ґӄґҕҏӅҐҔ 

1=Cӄ ҏ EӬK 
ҐӄғҖҖӅҕҕ 

ӦҖҗӅҔҒӧ 

ҐҗҗӅҏ 

ӦҏҎӅґҔӧ 
әәә әәә ґӄҏҖҔӅҗҔ 

1=Cӄ Ґ EӬK ӭ җҎ Ẻ! 
ҐӄғҖҖӅҕҕ 

ӦҗҎӅҗғӧ 

ҐғҕӅҕғ 

ӦҗӅҎғӧ 
әәә әәә 3.104,26  

1=Cӄ Ґ EӬK 
ҐӄғҖҖӅҕҕ 

ӦҗҎӅҔӧ 

ҐҔҖӅғҗ 

ӦҗӅҒӧ 
әәә әәә 3.125,95 Wh 

%5. 
ҐӄғҖҖӅҕҕ 

ӦҗґӅҒҖӧ 

ҏҖҎӅҒҔ 

ӦҔӅғҐӧ 
әәә әәә ҐҗҒҗӅҔҗ 

),5 ӭ 'KG 
ҐӄғҖҖӅҕҕ 

ӦҖҔӅҗҖӧ 

ҒғӅґғ 

ӦҏӅғҐӧ 

ґҒҐӅҎҒ 

ӦҏҏӅҒҗӧ 
әәә 3.363,56  

),5 
ҐӄғҖҖӅҕҕ 

ӦҕґӅғҗӧ 

ғҖҕӅҏґ 

ӦҏҔӅҔҗӧ 

ґҒҐӅҎҐ 

ӦҗӅҕҐӧ 
әәә 4.447,07  

*5. 
ҐӄғҖҖӅҕҕ 

ӦҖҖӅҕҏӧ 
әәә 

ґҐҗӅғґ 

ӦҏҏӅҐҗӧ 
әәә 3.247,83  

0=>ӄ 
ҐӄғҖҖӅҕҕ 

ӦҖҔӅҏҐӧ 
әәә 

ҏҐҒӅҖҖ 

ӦҒӅҏғӧ 

ҐҗҐӅґҗ 

ӦҗӅҕґӧ 
3.423,32  

 

 

33FL=J@9D: =AF=J 4GJD9MɃ=EH=J9LMJ NGF ҕҎ Ẻ! C9FF @ĺM>A? <A= FGLO=F<A?= MF< N=JLJ9?DA;@ RM?=KA;@=JL= 4GJD9MɃ=EH=J9LMJ AF

<=F &9MKKL9LAGF=F FA;@L E=@J ?=Oĺ@JD=AKL=L O=J<=FӨҔҏөӅ O=K@9D: :=A =AF=J 2=EH=J9LMJ9:K=FCMF? <A= 4=JKGJ?MF?KKA;@=J@=AL

KL=LK ?=HJǓɃ O=J<=F MF< =N=FLM=DD <MJ;@ RMKĺLRDA;@= +9ǇF9@E=F OA=<=J@=J?=KL=DDL O=J<=F EMKKӄ "A=K CƣFFL=Ӆ OA= AE $9DD=

NGF ,A=<JA?L=EH=J9LMJF=LR=FӅ <MJ;@ <A= 2=EH=J9LMJ9F@=:MF? EALL=DK =AF=J 5ĺJE=HMEH= :=AE )MF<=F =J>GD?=Fӄ 



"=L9AD9F9DQK= ,=M:9M?=:A=L )JGFHJAFR=FNA=JL=D  

 
 

1=AL= ӭҒҖ 

"A= AF::AD<MF?ҕәҔ<9J?=KL=DDL=5ĺJE==F=J?A=F9;@>J9?= K=LRL KA;@ 9MK <=F  =<9J>=F <=J 4=J:J9M;@=J

MF< <=F 4=JDMKL=FӅ <A= AF <=F 5ĺJE=E=<A=FJG@J=FӅ <=F 59JEO9KK=JKH=A;@=JF MF< :=A <=J 4=J:J=Fә

FMF? NGF %9K Ӧ3EO9F<DMF?KN=JDMKL=ӧ 9MɃJ=L=FӅ RMK9EE=Fӄ "A= FL=AD= :=RG?=F 9M> <A= 5ĺJE=F9;@ә

>J9?=KAF<=J?ĺFR=F<9F?=?=:=Fӄ "A= Bĺ@JDA;@=F 5ĺJE=N=JDMKL= AF C5 KGOA= <A= KH=RA>AK;@=F Bĺ@JDA;@=F

5ĺJE=N=JDMKL= AF 5ӬE =J?=:=F KA;@ 9MK <=E  =RM? 9M> <A= :=LJ9;@L=L= 8=AL :ROӄ <=J :=LJ9;@L=L=F 8=AL

MF< <=J RO=A>9;@=F 2J9KK=FDĺF?=ӄ 

 
::AD<MF?ȖɌȕȹ5ĦJE==F=J?A=F9;@>J9?= ɕ.JAEĦJ9;@K=ɖ KGOA=9:KGDML= BĦ@JDA;@=MF< KH=RA>AK;@= 5ĦJE=Ɍ

N=JDMKL= ɕ1=CMF<ĦJ9;@K=Fɖ <=K )JGFHJAFR=FNA=JL=DK>ƮJ <A= 1R=F9JA=F 

 

тΦр YƻǎǘŜƴǸōŜǊōƭƛŎƪ 

"A= >ǓJ <=F  =LJA=: =AF=K 5ĺJE=F=LR=K 9F>9DD=F<=F )GKL=F O=J<=F ?=EĺǇ .D9FMF?K@9F<:M;@ $=JFә

OĺJE= F9;@ <=J 4"' ҐҎҔҕ AF C9HAL=D?=:MF<=F=Ӆ N=J:J9M;@K?=:MF<=F=Ӆ :=LJA=:K?=:MF<=F= MF< KGFKә

LA?= )GKL=F MFL=JL=ADLӨҔҐөӄ )9HAL=Dҕӄғӄҏ:=K;@ĺɃA?L KA;@ EAL <=F C9HAL9D?=:MF<=F=F )GKL=FӅ <A= AE $GDә

?=F<=F 9DK'FN=KLALAGFKCGKL=F :=R=A;@F=L O=J<=Fӄ 1A= =FL@9DL=F <A= Ӕ)9HAL9DCGKL=F <=J FD9?=CGEHGә

F=FL=F MF< :9MDA;@=F FD9?=Fӑӄ "A= 5ĺJE=?=KL=@MF?KCGKL=F 9DK  =O=JLMF?KAFKLJME=FL <=J 5AJLK;@9Ƀә

DA;@C=AL O=J<=F >ǓJ <9K )JGFHJAFR=FNA=JL=D AF )9HAL=DҕӄғӄҐ:=@9F<=DLӄ "9K D=LRL= )9HAL=D <=K )GKL=FǓ:=Jә

:DA;CKӅ )9HAL=DҕӄғӄґӅ :=K;@ĺɃA?L KA;@ EAL <=F %=K9ELCGKL=FӅ <A= >ǓJ <A=  =@=ARMF? <=K /M9JLA=JK :=A <=F

4=J:J9M;@=JF 9F>9DD=Fӄ 
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1=AL= ӭҒҗ 

тΦрΦм LƴǾŜǎǝǝƻƴǎƪƻǎǘŜƴ 

"A= 'FN=KLALAGFKCGKL=F O=J<=F 9DK 1MEE= <=J =JEALL=DL=F FK;@9ɀMF?KәӅ 'FKL9DD9LAGFKәMF< 8M:=@ƣJCGKә

L=FӅ KGOA= +=@JO=JLKL=M=JF :=J=;@F=Lӄ "9 >ǓJ ,=M:9ML=F K=AL <=E ҐҖӄҎҏӄҐҎҐҐ C=AF= $ƣJ<=JMF?=F E=@J

F9;@ <=J  MF<=K>ƣJ<=JMF? >ǓJ =ɀARA=FL= %=:ĺM<=ӛ#AFR=DE9ǇF9@E=F Ӧ #% #+ӧRMJ 4=J>Ǔ?MF? KL=@=FӅ

O=J<=F AF <=F  =J=;@FMF?=F C=AF= $ƣJ<=JMF?=F :=JǓ;CKA;@LA?LӨҔґөӄ  =A <=F 5ĺJE=F=LRKR=F9JA=F O=Jә

<=F <A= FK;@9ɀMF?KәMF< 2A=>:9MCGKL=F <=J 0G@J=Ӆ FA;@L 9:=J  QH9KKә4=FLAD=Ӆ +Mɀ=F MF< ĺ@FDA;@=K

=AF:=RG?=Fӄ  =A 9DD=F AF /M=DD=F ?=?=:=F=F )GKL=F:=J=A;@=F OMJ<= <=J +ALL=DO=JL N=JO=F<=Lӄ 

'FN=KLALAGFKCGKL=F >9DD=F KGOG@D :=AE 4=JKGJ?=J 9DK 9M;@ :=A <=F 4=J:J9M;@=JF 9Fӄ 'FK:=KGF<=J= :=A

<=F C9DL=F ,9@OĺJE=F=LR=F O=J<=F :=RǓ?DA;@ <=J 5ĺJE=HMEH=F MFL=JK;@A=<DA;@= :CGEE=F ?=LJG>ә

>=FӅ :=A <=F=F <A= .MEH= =FLO=<=J <=E,=LR:=LJ=A:=J G<=J <=E &9MK=A?=FLǓE=J G<=J 9M;@ :=A<=F

?=@ƣJLӨҔҒөӄ 

::AD<MF?ҕәҕKL=DDL <A= 'FN=KLALAGFKCGKL=F <=K )JGFHJAFR=FNA=JL=DK >ǓJ <A= N=JK;@A=<=F=F 1R=F9JA=F AF

=AF=E &AKLG?J9EE <9Jӄ"A= 'FN=KLALAGFKCGKL=F K=LR=F KA;@ 9MK <=F 'F>J9KLJMCLMJCGKL=F <=J 5ĺJE=F=LR=

Ӧ0G@JHJ=AK MF< 2A=>:9MCGKL=FӧӅ <=F FK;@9ɀMF?KCGKL=F >ǓJ <A= &9MKKL9LAGF=FӅ 5ĺJE=HMEH=F MF<

%9K@=ARMF?=F RMK9EE=Fӄ"A= 'FN=KLALAGFKCGKL=F =JKLJ=;C=F KA;@ NGF ҏӄґҔҖ +AGӄ Ề :AK ҒӄҕҐҏ +AGӄ Ềӄ

%JMF<KĺLRDA;@ KL=A?=F <A= 0G@JәMF< 2A=>:9MCGKL=F EAL <=E ,GEAF9D<MJ;@E=KK=J <=J ?=HD9FL=F 0G@J=Ӆ

O9K ?D=A;@:=<=ML=F< <9EAL AKLӅ <9KK =AF= ?=JAF?=J= 2=EH=J9LMJKHJ=ARMF? G<=J MKD=?MF?KE=<A=F?=ә

K;@OAF<A?C=AL :ROӄ =AF= @ƣ@=J= E9PAE9D= 5ĺJE=<MJ;@>DMKKE=F?= @ƣ@=J= 'F>J9KLJMCLMJCGKL=F N=JMJә

K9;@LӨҔғөӄ E 0=>=J=FRKR=F9JAGӅ <=E J=HJĺK=FL9LAN=F 5ĺJE=F=LR ",ҏҎҎӅ KAF< <A= @ƣ@=J=F 'F>J9KLJMCә

LMJCGKL=FӅ N=J?DA;@=F EAL <=F 9F<=J=F 1R=F9JA=FӅ ?ML RM =JC=FF=Fӄ #K O=AKL <A= EAL :KL9F< @ƣ;@KL=F

0G@JәMF< 2A=>:9MCGKL=F 9M>Ӆ OG:=A 9FRME=JC=F AKLӅ <9KK <MJ;@ <A=  =KL=DDMF? ?JƣǇ=J=J +=F?=F 0G@J=

<=KK=D:=F ,GEAF9D<MJ;@E=KK=JK =AF FA;@L Fĺ@=J :=RAɀ=J:9J=J +=F?=FJ9:9LL >ǓJ <=F 4=JKGJ?MF?KF=LRә

:=LJ=A:=J ?=Oĺ@JL O=J<=F C9FF MF< <A= +Mɀ=F FA;@L =AF?=HJ=AKL KAF<ӄ (= F9;@ &ƣ@= <=K +=F?=FJ9:9LLK

C9FF <9K CGFN=FLAGF=DD= 1=CMF<ĺJF=LR ",ҏҎҎ HJ=AKO=JL=J 9DK <A= CGFCMJJA=J=F<=F 1R=F9JA=F O=J<=Fӄ

"9KK <A= ,GEAF9D<MJ;@E=KK=J :ROӄ <A= )GKL=F HJAEĺJ NGF <=J 2=EH=J9LMJKHJ=ARMF? MF< FA;@L NGF <=J

MKD=?MF?KL=EH=J9LMJ 9:@ĺF?A? KAF<Ӆ AKL :=A 4=J?D=A;@ <=J 1=CMF<ĺJOĺJE=F=LR= Ӧ1=Cӄ ҏ EӬKӅ

1=Cӄ Ґ EӬKӅ 1=Cӄ Ґ EӬK ӭ җҎẺ!ӧ EAL <=F ,A=<=JL=EH=J9LMJF=LR=F :ROӄ 'FK=DF=LRKR=F9JA=F Ӧ%5.ȸ ),5ȸ

),5 ɜ 'KGӧ =JKA;@LDA;@ӄ 2JGLR K=@J MFL=JK;@A=<DA;@=J 4GJD9MɃ=EH=J9LMJ=F J9F?A=J=F <A= 'F>J9KLJMCLMJCGKә

L=F AF <=JK=D:=F %JƣǇ=FGJ<FMF?ӄ "A= 'FN=KLALAGFKCGKL=F CƣFF=F 9M;@ <MJ;@ <A=4GJD9MɃ=EH=J9LMJ :=ә

=AF>DMKKL O=J<=FӅ <9 =AF @ƣ@=J=J 2=EH=J9LMJMFL=JK;@A=< ROAK;@=F <=E 5ĺJE=LJĺ?=JE=<AME MF< <=J

3E?=:MF? RM @ƣ@=J=F 4=JDMKL=F >Ǔ@JLӅ O9K RM =AF=J @ƣ@=J=F #AFKH=AK=E=F?= >Ǔ@JLӄ "A=K= OǓJ<= =AF=F

?JƣǇ=J=F 0G@J<MJ;@E=KK=J FGLO=F<A? E9;@=FӅ <=J Ǔ:=J <A= 0G@JHJ=AK= MF< <A= 2A=>:9MCGKL=F <A= 'Fә

N=KLALAGFKCGKL=F =J@ƣ@Lӄ "A=K=J #ɀ=CL LJALL AF <=E NGJDA=?=F<=F 5ĺJE=F=LR B=<G;@ FA;@L 9M>ӄ 

"A= 59@D <=K 0G@JLQHMK @9L <9JǓ:=J @AF9MK =AF=F ?JGǇ=F #AF>DMKK 9M> <A= 'FN=KLALAGFKCGKL=Fӄ DD= 1R=F9ә

JA=F FMLR=F )MFKLKLGɀE9FL=DJG@J= Ӧ)+0ӧӅ EAL MKF9@E= <=K C9DL=F ,9@OĺJE=ә1R=F9JAGK),5Ӆ O=D;@=K

MFAKGDA=JL= .# ҏҎҎ "JM;CJG@J= 9MK )MFKLKLGɀ N=JO=F<=L MF< <=KK=F 'F>J9KLJMCLMJCGKL=F =J@=:DA;@ FA=<ә

JA?=J KAF<4ӄ 1A= DA=?=F :=A җҒӄҕҐҐ Ề >ǓJ <A= *=ALMF?=F AFCDMKAN= <=J :=FƣLA?L=F 4=JD=?=9J:=AL=FӅ O9K =LO9

=AF=E 8=@FL=D <=J ,=LR:9MCGKL=F <=K J=HJĺK=FL9LAN=F 5ĺJE=F=LR=K ",ҏҎҎ =FLKHJA;@Lӄ 2JGLR <=J FA=<JAә

?=F 0G@JHJ=AK= >ǓJ <9K),5ә1R=F9JAG OAJCL KA;@ <=J FK;@9ɀMF?KHJ=AK <=J 5ĺJE=HMEH=F MFL=J $ƣJ<=ә

JMF?KKLGHH <=J  #% #+ KG KL9JC 9M> <A= 5AJLK;@9ɃDA;@C=AL 9MKӅ <9KK =K KA;@ :=A <A=K=E 1R=F9JAG FA;@L ME

<9K HJ=AKO=JL=KL= @9F<=DLӄ $ǓJ 9DD= ,A=<=JL=EH=J9LMJF=LR= Ӧ%5.ȸ ),5ȸ ),5 ɜ 'KGӧ >9DD=F KGOG@D FK;@9>ә

>MF?KCGKL=F >ǓJ &9MKKL9LAGF=F 9DK 9M;@ >ǓJ 5ĺJE=HMEH=F 9Fӄ 4GJ  ==F<A?MF? <=J $ƣJ<=JMF? >ǓJ ,=Mә
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:9ML=F F9;@  #% #+@ĺLL= =K =A@AD>=FAF <=F C9DL=F ,9@OĺJE=KR=F9JA=F),5MF<),5 ɜ 'KGNGFEAFә

<=KL=FKґғ ổ9M> <A= 5ĺJE=HMEH=F MF< :AK RM ґғ ổ9M> <A= &9MKKL9LAGF=F ?=?=:=Fӄ "A= ,MLRMF? NGF

&G;@L=EH=J9LMJ?JGǇOĺJE=HMEH=F RMJ CGEEMF9D=F 5ĺJE=N=JKGJ?MF? :=>AF<=L KA;@ AF "=MLK;@D9F<

9CLM=DD FG;@ AF =AF=E K=@J >JǓ@=F 1L9<AME <=J #N9DM9LAGFӨҔҔөӅ KG <9KK =K FG;@ C=AF= K=JA=FEĺǇA?=F

*ƣKMF?=F ?A:LӅ 9M> <A= RMJǓ;C?=?JAɀ=F O=J<=F CƣFFL=ӄ "A= 1=DL=F@=AL OAJCL KA;@ 9M;@ 9M> <=F .J=AK <=J

5ĺJE=HMEH=F 9MKӄ &G;@L=EH=J9LMJ?JGǇOĺJE=HMEH=F CGKL=F ?=EĺǇӨҔҕө=LO9 ҎӅҕҐ +AGӄ ỀӬ+5 :AK

ҎӅҗҕ +AGӄ ỀӬ+5ӄ "9K =FLKHJA;@L ґӅҐҖ +AGӄ Ề AF <=F %5.ә1R=F9JA=Fӄ *MɃӬ59KK=Jә5ĺJE=HMEH=F EAL CD=Aә

F=J=F 2=EH=J9LMJ9F@=:MF?=F =J>J=M=F KA;@ =AF=J ?JƣǇ=J=F 4=J:J=ALMF? MF< KAF< MFL=J 9F<=J=E <=Kә

@9D: <A= HJ=AKO=JL=KL=F 5ĺJE=HMEH=F AF <=J FK;@9ɀMF?ӨҔҖөӄ "A= FA=<JA?=F FK;@9ɀMF?KHJ=AK=Ӆ KGә

OA= <A= 29LK9;@=Ӆ <9KK :=A <=E <=R=FLJ9D=F *MɃOĺJE=HMEH=Fә'F<ANA<M9DN=JKGJ?MF?KKR=F9JAG *5.

C=AF= O=AL=J=F )GKL=F 9F>9DD=FӅ KGJ?=F <9>ǓJӅ <9KK <9K *5.ә1R=F9JAG <9K HJ=AKO=JL=KL= =JF=M=J:9J= 1R=ә

F9JAG <9JKL=DDLӄ "9K J=HJĺK=FL9LAN= 'F<ANA<M9DN=JKGJ?MF?KKR=F9JAG 0=>ӄ O=AKL <MJ;@ <A= @ƣ@=J=F FK;@9>ә

>MF?KCGKL=F <=J AF <=J  =J=;@FMF? N=JO=F<=L=F %9K@=ARMF?=F J=D9LAN RM *MɃӬ59KK=Jә5ĺJE=HMEH=F

ӨҔҖөӅ ӨҔҗөӅ ӨҕҎө@ƣ@=J= 'FN=KLALAGFKCGKL=F 9DK <9K <9K *5.ә1R=F9JAG 9M>ӄ 

8MK9EE=F>9KK=F< DĺKKL KA;@ K9?=FӅ <9KK <A= 1=CMF<ĺJOĺJE=F=LR= AFK?=K9EL ?=JAF?=J= 'FN=KLALAGFKә

CGKL=F =J>GJ<=JF 9DK <A= 'FK=DF=LR=Ӆ 9M;@ O=FF <A= 'F>J9KLJMCLMJCGKL=F RME 2=AD =J@=:DA;@ ?=JAF?=J KAF<

ӦRӄ ӄ),5ә1R=F9JAGӧӄ "A= 'FN=KLALAGFKCGKL=F EǓKK=F B= F9;@ 4=J=AF:9JMF? FA;@L FMJ NGE 4=JKGJ?MF?Kә

F=LR:=LJ=A:=J =FLJA;@L=L O=J<=Fӄ #K CƣFF=F 0=?=DMF?=F ?=LJGɀ=F O=J<=FӅ :=A <=F=F <=J &9MK=A?=FLǓә

E=J <A= )GKL=F <=J 5ĺJE=HMEH= Ǔ:=JFAEELӅ KG <9KK KA;@ <A= C9DL=F ,9@OĺJE=KR=F9JA=F EAL <=F N=Jә

:D=A:=F<=F 'FN=KLALAGFKCGKL=F >ǓJ <=F 4=JKGJ?MF?KF=LR:=LJ=A:=J 9DK 9LLJ9CLANKL=K 1R=F9JAG <9JKL=DD=Fӄ

"A= MFL=JK;@A=<DA;@=F 'FN=KLALAGFKCGKL=F AFF=J@9D: <=J %JMHH= <=J 1=CMF<ĺJOĺJE=F=LR= KAF< <MJ;@ <A=

0G@J<AE=FKAGFA=JMF? N=JMJK9;@Lӄ "9K 'F<ANA<M9DN=JKGJ?MF?KR=F9JAG 9M>  9KAK NGF *MɃOĺJE=HMEH=F

AKL <9K HJ=AKO=JL=KL= =JF=M=J:9J= 1R=F9JAGӄ 
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1=AL= ӭғҏ 

тΦрΦн ²ŅǊƳŜƎŜǎǘŜƘǳƴƎǎƪƻǎǘŜƴ 

3FL=J 5ĺJE=?=KL=@MF?KCGKL=F N=JKL=@L E9F <A= )GKL=F RMJ #JR=M?MF? NGF ,MLROĺJE= HJG :F=@E=J

MFL=J  =JǓ;CKA;@LA?MF? <=J Bĺ@JDA;@=F  =LJA=:KәMF< )9HAL9DCGKL=FӅ KGOA= <=K %=?=FKL9F<KO=JLK :=RGә

?=F 9M> <A=  =<9J>= <=J 4=J:J9M;@=Jӄ "=J FFMALĺL=F>9CLGJ5OAJ< 9MK <=J ?=HD9FL=F :RAFKMF? :=J=;@F=Lӄ

"9K .JG<MCL 9MK 'FN=KLALAGFKCGKL=F MF< FFMALĺL=F>9CLGJ =J?A:L <=F )9HAL9DO=JL6Ӆ O=D;@=J RMJ  =J=;@ә

FMF? <=J (9@J=KCGKL=F EAL <=E .JG<MCL 9MK Bĺ@JDA;@=F  =LJA=:KCGKL=FӅ  9JO=JL>9CLGJ Ӧ%=?=FKL9F<Kә

O=JLӧ MF< FFMALĺL=F>9CLGJ 9M>KMEEA=JL OAJ<ӄ "A= 5ĺJE=?=KL=@MF?KCGKL=F =J?=:=F KA;@ 9MK <=E 4=Jә

@ĺDLFAK <=J (9@J=KCGKL=F RMJ ?=DA=>=JL=F ,MLROĺJE=ӨҔҐөӄ $ǓJ <A=  =J=;@FMF? <=J Bĺ@JDA;@=F  =LJA=:KCGKә

L=F AKL =AF= <=L9ADDA=JL= )=FFLFAK Ǔ:=J <A= 5ĺJE==JR=M?MF?KL=;@FGDG?A=FӅ .JAEĺJ=F=J?A=LJĺ?=J MF< <A=

FL=AD= <A=K=J FGLO=F<A?ӄ "A= 5ĺJE=?=KL=@MF?KCGKL=F <=J 1=CMF<ĺJF=LRKR=F9JA=F O=J<=F EAL <=F

5=JL=F <=J 1LM<A= ӔҒҎӬҒҎә1LJ9L=?A=ӑ <=K #F=J?A==ɀARA=FRN=J:9F<K >ǓJ 5ĺJE=Ӆ )ĺDL= MF< )5) =ӄ 4ӄ <=K

1R=F9JAGK Ӕ 3 Ӧ:MKAF=KK 9K MKM9Dӧӑ 9F?=?=:=FӨҕҏөӄ $ǓJ 9DD= 9F<=J=F 1R=F9JA=F O=J<=FӅ KGO=AL Eƣ?DA;@Ӆ

<A= 5ĺJE=?=KL=@MF?KCGKL=F :=RG?=F 9M> <9K ?=K9EL= )JGFHJAFR=FNA=JL=D :=J=;@F=Lӄ "9RM OAJ<Ӆ RM

8O=;C=F <=J 4=J?D=A;@:9JC=ALӅ <A= FFMALĺL=FE=L@G<= F9;@ӨҕҏөEAL <=E <GJL ?=?=:=F=F )9DCMD9LAGFKә

RAFKK9LR NGF Җ ổ N=JO=F<=Lӄ  =A 9DD=F 1R=F9JA=F OAJ< <=J %=?=FKL9F<KO=JL N=JF9;@DĺKKA?LӅ <9 RMJ  =ә

J=;@FMF? =AF= .JG?FGK=<=J CǓFɃA?=F 89@DMF?=F FGLO=F<A? OĺJ=ӄ "9 <9NGF 9MK?=?9F?=F OAJ<Ӆ <9KK

<9K )JGFHJAFR=FNA=JL=D FA;@L >=JLA??=KL=DDL AKLӅ :=NGJ <A= ##% Ӧ#JF=M=J:9J= #F=J?A=F %=K=LRӧә3ED9?= O=?ә

>ĺDDL Ӧ9: (9FM9J ҐҎҐґӧӅ OAJ< <A= 3ED9?= AF <=F  =J=;@FMF?=F N=JF9;@DĺKKA?LӨҕҐөӄ 1L9F< -CLG:=J ҐҎҐҏ

:=LJĺ?L KA= ґӅҕҐґ ;LӬC5@Өҕґөӄ 1A= OAJ< NGF <=E 1LJGEHJ=AK <=J 5ĺJE=HMEH=F KM:LJ9@A=JLӄ 5A= <A= ##%ә

3ED9?= AF <A= 5ĺJE=?=KL=@MF?KCGKL=F 9MK <=J 1LM<A= <=K %$5Өҕҏө=AF?=?9F?=F AKL7Ӆ AKL FA;@L :=ә

C9FFLӅ KG <9KK <A= 5=JL= 9MK <=J 1LM<A= :=A:=@9DL=F O=J<=Fӄ 

"=J FFMALĺL=F>9CLGJ >ǓJ <9K )JGFHJAFR=FNA=JL=D DA=?L G:=J@9D: <=K EGJLAK9LAGFK:=J=A;@K AEOAJLK;@9Ƀә

DA;@=F  =J=A;@ :=A ҏҎӅҏҗ ổ ӦҐҎ (9@J=ӧ :AK ҏҏӅҔҖ ổ Ӧҏғ (9@J=ӧ8ӄ 'F::AD<MF?ҕәҖKAF< <A= OA= :=K;@JA=:=F

=JEALL=DL=F 5ĺJE=?=KL=@MF?KCGKL=F <=J N=JK;@A=<=F=F 1R=F9JA=F <9J?=KL=DDLӄ"A= 5ĺJE=?=KL=@MF?Kә

CGKL=F <=J 1=CMF<ĺJF=LR= KAF< EAL <=E %=K9EL:=LJ9? F9;@Өҕҏө9F?=?=:=Fӄ  =A <=F Ǔ:JA?=F 1R=F9JA=F

K=LR=F KA;@ <A= 5ĺJE=?=KL=@MF?KCGKL=F 9MK =AF=E FL=AD B= >ǓJ <A= 'FN=KLALAGFKCGKL=F MF< <A= Bĺ@JDA;@=F

 =LJA=:KCGKL=F RMK9EE=F"A=  =LJA=:KCGKL=F <=J 5ĺJE=HMEH=F :=K;@JĺFC=F KA;@ 9M> <A= 1LJGECGKә

L=FӅ <A= <=J %9K@=ARMF?=F 9M> <A=  J=FFKLGɀCGKL=Fӄ "A= @G@=F 5ĺJE=?=KL=@MF?KCGKL=F <=J 'FK=DF=LRә

MF< 'F<ANA<M9DN=JKGJ?MF?KKR=F9JA=F AKL 9M> <A= @G@=F 'FN=KLALAGFKCGKL=F RMJǓ;CRM>Ǔ@J=FӅN?Dӄ ::AD<MF?

ҕәҖMF<::AD<MF?ҕәҕӅ O=K@9D: KA;@ AF <=J  =O=JLMF? <=J 1R=F9JA=F =AF ĺ@FDA;@=K  AD< OA= :=A <=F 'Fә

N=KLALAGFKCGKL=F 9:R=A;@F=Lӄ 
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E=Fӄ "A= %JGǇOĺJE=HMEH=FF=LR= %5.O=AKL EAL ҐҎґӅҏғ ỀӬ+5@ 9M>?JMF< <=J @G@=F 'FN=KLALAGFKCGKә

L=FӅ AFK:=KGF<=J= >ǓJ <A= %5.Ӆ MF< <=E 1LJGE:=<9J> RME  =LJA=: <A= @ƣ;@KL=F 5ĺJE=?=KL=@MF?KCGKә

L=F 9M>ӄ "A= Fĺ;@KL@ƣ@=J=F 5ĺJE=?=KL=@MF?KCGKL=F EAL ҏҐҐӅҏҎ ỀӬ+5@ >ǓJ),5 ɜ 'KGMF< ҏҎґӅҔҐ ỀӬ+5@

>ǓJ <9K 1R=F9JAG),5ӦEAL MFAKGDA=JL=F 0G@J=Fӧ =J?=:=F KA;@ >ǓJ C9DL= ,9@OĺJE=F=LR=ӄ "A= "Aɀ=J=FR NGF

 

5"A= FFMALĺL :=K;@J=A:L <A= )9HAL9DOA=<=J?=OAFFMF? <MJ;@  AD9FRA=JMF? <=J #AFәMF< MKF9@E=FӅKGOA= <=K )9HAL9DO=JLK

AFF=J@9D: <=J,MLRMF?K<9M=J <=J 'FN=KLALAGFӄ #AF FFMALĺL=F>9CLGJӦ)9HAL9DOA=<=J?=OAFFMF?K>9CLGJӧựҏ :=<=ML=L =AF=F %=ә

OAFFӄ 
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7#AF 4=J?D=A;@ <=K 1R=F9JAGK ӔG@F= $ƣJ<=JMF?ӑ D=?L 9DD=J<AF?K ,9@=Ӆ <9KK <9NGF 9MKRM?=@=F AKLӅ <9KK <A= 5ĺJE=?=KL=@MF?Kә
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ҏҖӅҒҖ ỀӬ+5@ :=A <=F %=KL=@MF?KCGKL=F AKL <MJ;@ <A= "Aɀ=J=FR <=J 'F>J9KLJMCLMJCGKL=F K=D:A?=J 1R=F9ә

JA=F:=?JǓF<=LӅ <A= <MJ;@ <A= 59@D MFAKGDA=JL=JӅ HJ=AKO=JL=J 0G@J= :=A <=E 1R=F9JAG),5=FLKL=@Lӄ "A=

"Aɀ=J=FR =FLKHJA;@L =LO9 <=E <J=A>9;@=F <=K FL=ADK <=J 5ĺJE=?=KL=@MF?KCGKL=FӅ <=J 9M> <A= Bĺ@JDAә

;@=F  =LJA=:KCGKL=F RMJǓ;CRM>Ǔ@J=F AKLӄ M;@ :=A <=F 5ĺJE=?=KL=@MF?KCGKL=F K;@F=A<=L <9K 'F<ANA<Mә

9DN=JKGJ?MF?KKR=F9JAG *5. 9DK <9K HJ=AKO=JL=KL= J=?=F=J9LAN= 1R=F9JAG EAL ҔҖӅҏҕ ỀӬ+5@ 9:ӄ "A= %=KL=ә

@MF?KCGKL=F <=K *5.ә1R=F9JAGK :=>AF<=F KA;@ AF <=J %JƣǇ=FGJ<FMF? <=J 1=CMF<ĺJOĺJE=F=LR=ӄ "9K J=ә

HJĺK=FL9LAN= 'F<ANA<M9DN=JKGJ?MF?KKR=F9JAG O=AKL =LO9K @ƣ@=J= 5ĺJE=?=KL=@MF?KCGKL=F NGF

ҕҔӅҐҗ ỀӬ+5@ 9M> MF<?=@ƣJL <9EAL RM <=F HJ=AKO=JL=J=F 1R=F9JA=Fӄ 
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+AL <=E 4=J:J9M;@=JOĺJE=HJ=AK O=J<=F <A= NGF 9DD=F 4=J:J9M;@=JF RM =FLJA;@L=F<=F %=K9ELCGKL=F

RMJ  =@=ARMF? <=K )JGFHJAFR=FNA=JL=DK :=LJ9;@L=Lӄ DD= >GD?=F<=F  =LJ9;@LMF?=F :=RA=@=F KA;@ 9M> <A=

9:JM>:9J=F 'F>GJE9LAGF=F MF< .J=AK= AE (9@J ҐҎҐҐӄ $ǓJ <=F 5ĺJE=:=RM? 9MK =AF=E 5ĺJE=F=LR G<=J

5ĺJE=HMEH=F :=KL=@=F KA= 9MK %JMF<әMF< J:=ALKHJ=AKӄ $ǓJ %9K@=ARMF?=F OMJ<= <=J N=J:J9M;@K9:ә

@ĺF?A?= %9KHJ=AKӅ 9:=J C=AF=(9@J=K?JMF<?=:Ǔ@J :=JǓ;CKA;@LA?ӄ $ǓJ <A= .J=AK= <=J 5ĺJE=F=LR= O=J<=F

<A= F?9:=F <=K "GJLEMF<=J 5ĺJE=N=JKGJ?=JK ?=FMLRLӨҕҒөӄ $ǓJ <A= 5ĺJE=HMEH=F OMJ<=F +ALL=DO=JL=

J=;@=J;@A=JL=J 5ĺJE=HMEH=Fә1GF<=J9:CGEE=F9N=JO=F<=Lӄ "9:=A MFL=JK;@=A<=F KA;@ <A= 29JA>= <9ә

 

95ĺJE=HMEH=Fә1GF<=J9:CGEE=F KAF< N=J?ǓFKLA?L= 1LJGEL9JA>= RME MK?D=A;@ <=J 1H=JJR=AL=Fӄ 3FL=J@9D: =AF=K :=KLAEEә

L=F (9@J=KN=J:J9M;@K G<=J FK;@DMKKD=AKLMF? ӦN9JAA=JL B= F9;@ #F=J?A=N=JKGJ?MF?KMFL=JF=@E=Fӧ OAJ< =AF N=J?ǓFKLA?L=J 29JA>

9F?=:GL=Fӄ #K OAJ< >ǓJ9DD= 1R=F9JA=F EAL 5ĺJE=HMEH=F <=J #AF>9;@@=AL @9D:=J <9NGF 9MK?=?9F?=FӅ <9KK <A=K=J 29JA> ?=ә

Oĺ@JL OAJ<Өҕғөӄ 



"=L9AD9F9DQK= ,=M:9M?=:A=L )JGFHJAFR=FNA=JL=D  

 
 

1=AL= ӭғґ 

F9;@Ӆ G: #AFәG<=J "GHH=DL9JA>Rĺ@D=J AFKL9DDA=JL KAF<ӄ 'E $9DD= <=J "GHH=DL9JA>Rĺ@D=J OAJ< AF &9MHLәӦ&G;@ә

L9JA> Ӧ&2ӧӆ ҎҔӆҎҎӛҐҐӆҎҎ 3@Jӧ MF< ,=:=FR=AL=F Ӧ,=:=FL9JA> Ӧ,2ӧӆ ҐҐӆҎҎӛҎҔӆҎҎ 3@JӧMFL=JL=ADLӄ "A= .J=AK=

<=J 5ĺJE=HMEH=FL9JA>= N9JAA=J=F :=A "GHH=DL9JA>Rĺ@D=JFNGF ҐҎӅҖҔ ;LӬC5@ :AK ҐҒӅғҏ ;LӬC5@ Ӧ J:=ALKә

HJ=AK &2ӧ :ROӄ ҏҗӅҎҎ ;LӬC5@ :AK ҐҒӅғҏ ;LӬC5@ Ӧ J:=ALKHJ=AK ,2ӧ AFCDӄ ҏҗ ổ+O1Lӄ MF<:=A #AFL9JA>Rĺ@D=JF

NGF ҐҐӅҗҕ ;LӬC5@ :AKҐҔӅҏҒ ;LӬC5@ Ӧ J:=ALKHJ=AKӧӄ &AFRM CGEE=F B=O=ADK =AF %JMF<HJ=AK ROAK;@=F

ҕҔӅҎҎ ỀӬ9 MF< ҏҏҒӅҐҒ ỀӬ9ӨҕҔөӅ ӨҕҕөӅ ӨҕҖөӅ ӨҕҗөӅ ӨҖҎөӄ "A=  =J=;@FMF?=FN=JO=F<=F <A= FF9@E=Ӆ <9KK <A=

%=:ĺM<= EAL "GHH=DL9JA>Rĺ@D=JF 9MK?=KL9LL=L KAF<ӄ 

$ǓJ <A= C9DL=F ,9@OĺJE=F=LR= OAJ< 9F?=FGEE=FӅ <9KK <A= ?=DA=>=JL= 5ĺJE= FA;@L :=HJ=AKL OAJ<Ӆ <9 =K

KA;@ ME FA=<=J=F=J?=LAK;@= :OĺJE=Ӆ :=AKHA=DKO=AK= NGF MEDA=?=F<=F %&"ә =LJA=:=FӅ 0=;@=FR=FLJ=F

MӄĺӄӅ 9DKG ME F=J?A=Ӆ @9F<=DLӄ "9K .J9PAK:M;@ <=J $=JFOĺJE=N=JKGJ?MF? :=K;@J=A:L E=@J=J= +=L@G<=F

RMJ  =HJ=AKMF? <=J ?=DA=>=JL=F 5ĺJE=Ӆ <9JMFL=J <9K #P=J?A=N=J>9@J=FӅ <9KK =AF= :J=AL= FO=F<MF? >AFә

<=FKGDDӨҔҏөӄ "9 >ǓJ <A=  =HJ=AKMF? NGF C9DL=F ,9@OĺJE=F=LR=F C=AF= Ǔ:=JLJ9?:9J=F 0=>=J=FR=F ?=>MFә
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LJA=:KCGKL=FӅ =AFK;@DA=ǇDA;@ <=J )GKL=F <=J ?=DA=>=JL=F ,MLROĺJE= MF< <=J =KL=M=JMF? RMK9EE=Fӄ $ǓJ
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"JM;C@9DLMF?Ӆ 59JLMF?KCGKL=FӅ1L=M=JFKGOA=  =LJA=:KCGKL=F Ӧ:KHOӄ %=@ĺDL=Jӧ9F>9DD=Fӄ "=J #AF>9;@@=AL

@9D:=J OAJ< <9NGF 9MK?=?9F?=FӅ <9KK <A=K= )GKL=F <MJ;@ <=F 9FK;@DMKKD=AKLMF?K9:@ĺF?A?=F %JMF<ә

HJ=AK ?=<=;CL KAF< MF< KA;@ <=J J:=ALKHJ=AKӅ <=J KA;@ F9;@ <=E ,MLR=F=J?A=:=RM? JA;@L=LӅ 9M> <A= "=ә

;CMF? <=J )GKL=F >ǓJ <A= ?=DA=>=JL= 5ĺJE= :=K;@JĺFCLӄ  =A <=F 1LJGEL9JA>=F F9;@ 5ĺJE=HMEH=Fә1GFә

<=J9:CGEE=F AKL =AF Bĺ@JDA;@=J %JMF<HJ=AKӅ KGOA= =AF J:=ALKHJ=AKӅ <=J KA;@ 9MK <=J =RM?KR=AL Ӧ&9MHLә

MF< ,=:=FR=AL :ROӄ &2 MF< ,2Ӆ KӄGӄӧ MF< <=E ,MLR=F=J?A=:=RM?=J?A:LӅ RM =FLJA;@L=Fӄ $ǓJ <A= %JGǇOĺJә

E=HMEH=F OMJ<=F C=AF= %JMF<?=:Ǔ@J=F N=J9FK;@D9?L MF< <A= J:=ALKHJ=AK= <=J5ĺJE=HMEH=Fә1GFә

<=J9:CGEE=FN=JO=F<=Lӄ "9:=A OMJ<= <A= FF9@E= ?=LJGɀ=FӅ <9KK =AF ?D=A;@O=JLA?=J 'F<MKLJA=әG<=J

%=O=J:=KLJGEL9JA> 9:?=K;@DGKK=F MF< <A= 1LJGECGKL=F <=J %5. 9M> <A= 4=J:J9M;@=J MEN=JL=ADL O=Jә

<=Fӄ "9 RMJ 8=AL <=J  =J=;@FMF? <A= %9KHJ=AK= 9M>?JMF< <=K N=JJAF?=JL=F %9K9F?=:GLK KL9JC 9FKLA=?=F

MF< C=AF= KAFFNGDD= FF9@E= Ǔ:=J <A= #FLOA;CDMF? <=J .J=AK= AF <=J F9@=F 8MCMFɃ ?=LJGɀ=F O=J<=F
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DA;@ ?JGǇ= 4=JDMKL= :=AE ,=LR:=LJA=: N=JMJK9;@LӅ KG <9KK <9K 1R=F9JAG EAL <=F ?=JAF?KL=F #EAKKAGF=F

<9K 9M> Ґ EӬK 9MK?=D=?L= MF< 9M> җҎ Ẻ! 4GJD9MɃ=EH=J9LMJ :=K;@JĺFCL= 1=CMF<ĺJF=LR1=Cȷ ȑ EɛK ɜ Șȏ ̌ !

AKLӅ ?=>GD?L NGF <=E 1R=F9JA=F1=Cȷ ȑ EɛKӅ1=Cȷ Ȑ EɛKMF<",ȐȏȏAF <A=K=J 0=A@=F>GD?=ӄ 



"=L9AD9F9DQK= ,=M:9M?=:A=L )JGFHJAFR=FNA=JL=D  

 
 

1=AL= ӭғҔ 

1ĺELDA;@= 1R=F9JA=F EAL 5ĺJE=HMEH=F O=AK=F <MJ;@ <=F 1LJGEEAP :ROӄ <=F #EAKKAGFK>9CLGJ <=K

1LJGEEAP K=@J @G@= 2J=A:@9MK?9K=EAKKAGF=F 9M>ӄ29:=DD=ҕәҕR=A?L <A= Bĺ@JDA;@=F 2&%ә#EAKKAGF=FӅ KGә
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ӦҎӅҏґӧ 

ҎӅҎҒ

ӦҎӅҎҒӧ 

),5 
ҎӅҒҗ

ӦҎӅҒҗӧ 

ҎӅҒҎ

ӦҎӅҒҎӧ 

ҎӅґҏ

ӦҎӅґҏӧ 

ҎӅҐҐ

ӦҎӅҐҐӧ 

ҎӅҏґ

ӦҎӅҏґӧ 

ҎӅҎҒ

ӦҎӅҎҒӧ 

*5. 
ҎӅҔҖ

ӦҎӅҔҖӧ 

ҎӅғғ

ӦҎӅғғӧ 

ҎӅҒґ

ӦҎӅҒґӧ 

ҎӅґҏ

ӦҎӅґҏӧ 

ҎӅҏҖ

ӦҎӅҏҖӧ 

ҎӅҎҔ

ӦҎӅҎҔӧ 

0=>ӄ 
ҎӅҕґ

ӦҎӅҐҔӧ 

ҎӅҔҖ

ӦҎӅҐҏӧ 

ҎӅҔґ

ӦҎӅҏҔӧ 

ҎӅғҖ

ӦҎӅҏҐӧ 

ҎӅғҒ

ӦҎӅҎҕӧ 

ҎӅҒҗ

ӦҎӅҎҐӧ 

 

тΦт tǊƛƳŅǊŜƴŜǊƎƛŜŦŀƪǘƻǊŜƴ 

.JAEĺJ=F=J?A=>9CLGJ=F :=J=;@F=F KA;@ 9MK <=E 4=J@ĺDLFAK NGF.JAEĺJ=F=J?A= MF< #F<=F=J?A=MF< KL=Dә

D=F =AF=F OA;@LA?=F =MJL=ADMF?KH9J9E=L=J >ǓJ <A= 5ĺJE==F=J?A=N=JKGJ?MF? NGF %=:ĺM<=F F9;@ %#%

:ROӄ NGJE9DK #F#4 <9JӨҒҖөӅ ӨҖҒөӄ #AF=  =J=;@FMF?K?JMF<D9?= ?A:L <A= "', 4 ҏҖғҗҗ NGJӨғҏөӄ "A= .JAEĺJә

=F=J?A=>9CLGJ=F O=J<=F >ǓJ <A= #F=J?A=LJĺ?=J %9KӅ 1LJGEӅ :OĺJE= MF<3E?=:MF?KOĺJE=OA= >GD?L :=ә

RAɀ=JLӆ %9K EAL ҏӅҏӅ 1LJGE EAL ҏӅҖӅ :OĺJE= MF<3E?=:MF?KOĺJE=B=O=ADK EAL Ҏӄ :O=A;@=F< NGF <=J

"', 4 ҏҖғҗҗ OAJ< =AF= N=J=AF>9;@L=  =J=;@FMF?Ӆ <A= +MDLAHDAC9LAGF <=K .JAEĺJ=F=J?A=>9CLGJK <=K FA;@L

=JF=M=J:9J=F FL=ADK EAL <=J #F=J?A=E=F?= =AF=K #F=J?A=LJĺ?=JKӅ Rӄ ӄ %9KӅ :=RG?=F 9M> <=F  =<9J>Ӆ N=Jә

O=F<=Lӄ 

::AD<MF?ҕәҏҏKL=DDL <A= =JEALL=DL=F .JAEĺJ=F=J?A=>9CLGJ=F :=RG?=F 9M> <=F FA;@L =JF=M=J:9J=F FL=ADӅ

KGOA= <A= 5=JL= <=K "GJLEMF<=J 5ĺJE=F=LR=K ӦҎӅҒғӧӨҕҒөǓ:=JKA;@LDA;@ <9Jӄ "9 <=J #F=J?A=LJĺ?=J 1LJGE

<=F @ƣ;@KL=F <=J =AF:=RG?=F=F .JAEĺJ=F=J?A=>9CLGJ=F 9M>O=AKLӅ @9:=F 9M;@<A= 5ĺJE=HMEH=FKR=F9ә

JA=F @G@= .JAEĺJ=F=J?A=>9CLGJ=Fӄ 1H=AKL KA;@ <=J 1LJGEEAP CǓFɃA? 9MK =AF=E @ƣ@=J=F FL=AD =JF=M=J:9ә



"=L9AD9F9DQK= ,=M:9M?=:A=L )JGFHJAFR=FNA=JL=D  

 
 

1=AL= ӭғҕ 

J=J #F=J?A=F Ӧ##ӧ OAJ< KA;@ <=J .JAEĺJ=F=J?A=>9CLGJ KGOG@D <=K #F=J?A=LJĺ?=JK 1LJGEӅ 9DK 9M;@ <=J 5ĺJә

E=N=JKGJ?MF? <MJ;@ 5ĺJE=HMEH=F N=JJAF?=JFӄ 5A= AF)9HAL=DҕӄҔ9F@9F<::AD<MF?ҕәҏҎ:=J=ALK <AKә

CMLA=JLӅ AKL :=A <=J ƣCGDG?AK;@=F  =O=JLMF? NGF 5ĺJE=HMEH=FӅ :ROӄ 5.ә1R=F9JA=F =AF= @G@= *=AKә

LMF?KR9@D!-.OA;@LA?Ӆ ME =AF=F ?JƣǇ=J=F 2=AD <=K  =<9J>K <MJ;@3E?=:MF?KOĺJE=:=A =AF=E ?=JAFә

?=J=F =D=CLJAK;@=F *=AKLMF?K9M>O9F< RM <=;C=F MF< KGEAL ?=JAF?= .JAEĺJ=F=J?A=>9CLGJ=F ӦMF< !-Ґә

MF< 2&%ә#EAKKAGF=Fӧ RM N=JOAJCDA;@=Fӄ 'F #AFCD9F? EAL )9HAL=DҕӄҏҏO=AK=F <A= C9DL=F ,9@OĺJE=KR=F9ә

JA=F),5 ɜ 'KGӦҎӅҔҎҗӧ MF<),5ӦҎӅҔҏғӧ EAL MFAKGDA=JL=F 0G@J=F =FLKHJ=;@=F< 9M;@ FA=<JA?=J= .JAEĺJә

=F=J?A=>9CLGJ=F 9DK<9K %JGǇOĺJE=HMEH=FKR=F9JAG%5.ӦҏӅҕҏҕӧ 9M>ӄ "9K J=HJĺK=FL9LAN= 'F<ANA<M9DN=Jә

KGJ?MF?KKR=F9JAGӅ O=D;@=K 9MKҒҏ %=:ĺM<=FӅ <A= EAL *MɃOĺJE=HMEH=F MF< ҔҔ%=:ĺM<=FӅ <A= EAL %9Kә

@=ARMF?=F N=JKGJ?L O=J<=FӅ :=KL=@LӅ O=AKL =AF=F <=MLDA;@ @ƣ@=J=F .JAEĺJ=F=J?A=>9CLGJ ӦҏӅҏғӧ 9DK <9K'Fә

<ANA<M9DN=JKGJ?MF?KKR=F9JAG*5.ӦҎӅҖҔӧ 9M>ӄ "A= *MɃOĺJE=HMEH=FӅ <A= AE )GFL=PL <=J 9F<=J=F 5ĺJE=ә

HMEH=FKR=F9JA=F =AF= FA=<JA?= *=AKLMF?KR9@D AE D9M>=F<=F  =LJA=: 9M>O=AK=FӅ KL=DD=F LJGLR <=J K;@D=;@ә

L=F .JAEĺJ=F=J?A=>9CLGJ=F <=K #F=J?A=LJĺ?=JK 1LJGE =AF= <=MLDA;@ ƣCGDG?AK;@=J= $GJE <=J 5ĺJE=N=Jә

KGJ?MF? 9DK %9K@=ARMF?=F <9Jӄ "9 <9K "GJLEMF<=J 5ĺJE=F=LR EAL =AF=E .JAEĺJ=F=J?A=>9CLGJ NGFҎӅҒғ

9F?=?=:=F AKLӅ KL=DD=F <A= 1=CMF<ĺJOĺJE=F=LR= <A= 1R=F9JA=F EAL <=F ?=JAF?KL=F .JAEĺJ=F=J?A=>9CLGә

J=F <9Jӄ 4GF <=F :=J=;@F=L=F 1R=F9JA=F =JO=AK=F KA;@ <A= C9DL=F ,9@OĺJE=F=LR=),5 ɜ 'KGMF<),59DK

<A=ƣCGDG?AK;@?ǓFKLA?KL=F 1R=F9JA=Fӄ 

 
::AD<MF?ȖɌȐȐȹ.JAEĦJ=F=J?A=>9CLGJ=F 

тΦу {ǘǊǀƳǳƴƎǎƳŜŎƘŀƴƛǎŎƘŜ 9ƛƴƅǳǎǎ ŀǳŦ ŘƛŜ {ȅǎǘŜƳƭŜƛǎǘǳƴƎ 

'F <=F NGJ9F?=?9F?=F=F )9HAL=DF OMJ<= :=J=ALK <9J?=D=?LӅ <9KK <A= L@=JEAK;@=F MF< @Q<J9MDAK;@=F 4=Jә

DMKL= E9Ǉ?=:DA;@= )JAL=JA=F AF <=J  =O=JLMF? NGF $=JFOĺJE=F=LR= <9JKL=DD=Fӄ 'F <=F >GD?=F<=F :ә

K;@FALL=F KGDD 9M> <A= 5=;@K=DOAJCMF? ROAK;@=F <=J &Q<J9MDAC MF< <=F J=KLDA;@=F  =O=JLMF?KCJAL=JA=F

=AF?=?9F?=F O=J<=Fӄ 'F <A=K=E )9HAL=D O=J<=F <A= #ɀ=CL= 9F@9F< <=K 4=J?D=A;@K N=JK;@A=<=F=J 1R=ә

F9JA=F FG;@ =AFE9D ?=KGF<=JL :=LJ9;@L=Lӄ "9:=A O=J<=F AF )9HAL=DҕӄҖӄҏ<A= 4GJL=AD= =AF=J GHLAEA=JL=F



"=L9AD9F9DQK= ,=M:9M?=:A=L )JGFHJAFR=FNA=JL=D  

 
 

1=AL= ӭғҖ 

@Q<J9MDAK;@=F MKD=?MF? MF< AF)9HAL=DҕӄҖӄҐ<=J #AF>DMKK <=J MKD=?MF?K?=K;@OAF<A?C=AL Fĺ@=J?=ә

:J9;@Lӄ 

 

тΦуΦм 9ƛƴƘŜƛǘƭƛŎƘŜ ǳƴŘ ŀƴƎŜǇŀǎǎǘŜ wƻƘǊŘǳǊŎƘƳŜǎǎŜǊ 

5A= :=J=ALK <9J?=KL=DDL @9L =AF= GHLAEA=JL=Ӆ 9F?=H9KKL= "AE=FKAGFA=JMF? KGOG@D =F=J?=LAK;@= 9DK 9M;@

ƣCGFGEAK;@= 4GJL=AD=ӄ  =KGF<=JK ?ML =JC=FF:9J AKL <=J 4=J?D=A;@ <=K J=HJĺK=FL9LAN=F 5ĺJE=F=LR=K

", ȐȏȏEAL =AF@=ALDA;@=F 0G@J<MJ;@E=KK=JF EAL <=E CGFK=JN9LAN=F 1=CMF<ĺJOĺJE=F=LR1=Cȷ ȑ EɛKEAL

=AF=J MKD=?MF?K?=K;@OAF<A?C=AL NGF Ґ EӬKӄ  =A<= 1R=F9JA=F KAF< :AK 9M> <A= MKD=?MF? <=J 0G@J= A<=Fә

LAK;@ӄ 'F29:=DD=ҕәҖKAF< <A= #J?=:FAKK= <=J :=A<=F 1R=F9JA=F 9MK <=F )9HAL=DFҕӄҒ5ĺJE=N=JDMKL=Ӆҕӄғӄҏ

'FN=KLALAGFKCGKL=FMF<ҕӄҔ#EAKKAGF=F<9J?=KL=DDLӄ "9K 1R=F9JAG", ȐȏȏK;@F=A<=L AF 9DD=F )9L=?GJA=FӅ AF

<=F=F KA;@ <A= 1R=F9JA=F MFL=JK;@=A<=FӅ K;@D=;@L=J 9:ӄ #K O=AKL <A= @ƣ@=J=F 5ĺJE=N=JDMKL= MF< <A=

'FN=KLALAGFKә:ROӄ 'F>J9KLJMCLMJCGKL=FӅ KGOA= <A= #EAKKAGF=F 9M>ӄ "A= Eƣ?DA;@=F #AFKH9JMF?=F <MJ;@ <A=

MKD=?MF? <=J 0G@J= KAF< AF <=J 1H9DL= Ӕ"Aɀ=J=FRӑ 9M>?=DAKL=Lӄ "9K 1R=F9JAG1=Cȷ ȑ EɛKO=AKL =LO9 ґҏ ổ

ӦҏҐҐӅҔҔ +5@ӧ ?=JAF?=J= *=ALMF?KN=JDMKL= 9DK", Ȑȏȏ9M>ӄ "A= @ƣ@=J=F 4=JDMKL= KAF< <MJ;@ <A= AE 1;@FALL

FA=<JA?=J=F +=<A=F?=K;@OAF<A?C=AL=F AF", ȐȏȏN=JMJK9;@Lӄ "9<MJ;@ CGEEL =K RM ?JƣǇ=J=F 4=JO=ADә

<9M=JF MF< <9K +=<AME N=JDA=JL 9M> <=E 5=? RME 4=J:J9M;@=J E=@J 5ĺJE==F=J?A=ӄ "A= 'FN=KLALAGFKә

CGKL=F <=K", Ȑȏȏә1R=F9JAGK CƣFF=F <MJ;@ <A= 9F?=H9KKL=F 0G@J<MJ;@E=KK=JӅ <ӄ@ӄ AF1=Cȷ ȑ EɛKӅ 9M>

ҏӅґҕ +AGӄ Ề :ROӄ ME =LO9 ҐҒ ổ ӦҎӅҒґ +AGӄ Ềӧ N=JJAF?=JL O=J<=FӅ <A= 0G@JHJ=AK= E9;@=F :=A =AF=J 9F?=ә

H9KKL=F MKD=?MF? FMJ ғҎ ổ ӦҎӅґҔ +AGӄ Ềӧ ?=?=FǓ:=J <=F FA;@L9F?=H9KKL=F 9MK MF< <A= 2A=>:9MCGKL=F

CƣFF=F ME ҒҎ ổ ӦҎӅҎҖ +AGӄ Ềӧ N=JJAF?=JL O=J<=Fӄ "9K @=AǇLӅ <9KK KGOG@D <A= 0G@JHJ=AK= 9DK 9M;@ <A= 2A=>ә

:9MCGKL=F :=A ?JƣǇ=J=FӅ =AF@=ALDA;@=F ,GEAF9D<MJ;@E=KK=JF KL=A?=FӨҔғөӄ ,A;@L RMD=LRL OAJCL KA;@ <A=

MKD=?MF? 9M;@Ӆ O=FF 9M;@ K;@=AF:9J E9J?AF9DӅ 9M> <A= ƣCGDG?AK;@=  =O=JLMF? 9MKӄ "MJ;@<A= MKD=ә

?MF? <=J 0G@J= CƣFF=F ҏҎҎ 2GFF=F !-ҐәĺIӄ Bĺ@JDA;@ =AF?=KH9JL O=J<=FӅ O9K =LO9 Ғổ =FLKHJA;@Lӄ 

29:=DD=ȖɌȗȹü:=JKA;@L <=J 5ĦJE=N=JDMKL=ȸ 'FN=KLALAGFKCGKL=F MF< #EAKKAGF=F <=J :AK 9M> <A= 0G@J<AE=FKAɌ

GFA=JMF? :9M?D=A;@=F1R=F9JA=F ", Ȑȏȏ MF< 1=Cȷ ȑ EɛK 

.9J9E=L=J #AF@=AL ", ҏҎҎ 1=Cӄ Ґ EӬK "Aɀ=J=FR 

5ĺJE=N=JDMKL=/4=JDMKL= 

Ӧ*=ALMF?KN=JDMKL=Ӆ FL=AD

9E ?=Kӄ5ĺJE=:=<9J>ӧ 

+5@ 

Ӧổӧ 

ґҗҏӅҐғ

ӦҏґӅҏґӧ 

ҐҔҖӅғҗ 

ӦҗӅҒҎӧ 
ҏҐҐӅҔҔ 

'FN=KLALAGFKCGKL=F!AFN +AGӄ Ề ҏӅҖҎ ҏӅґҕ ҎӅҒґ 

<9NGF 0G@JHJ=AK= +AGӄ Ề ҎӅҕҐ ҎӅґҔ ҎӅґҔ 

<9NGF 2A=>:9MCGKL=F +AGӄ Ề ҎӅҐҎ ҎӅҏҐ ҎӅҎҖ 

#EAKKAGF=F !-ҐәĺIӄ +AGӄC?Ӭ9 ҎӅҐҒ ҎӅҐґ ҎӅҎҏ 

 
 

тΦуΦн 9ƛƴƅǳǎǎ ŘŜǊ !ǳǎƭŜƎǳƴƎǎƎŜǎŎƘǿƛƴŘƛƎƪŜƛǘ 

"9 <A= MKD=?MF?K?=K;@OAF<A?C=AL 9FLAHJGHGJLAGF9D RME /M9<J9L <=K 'FF=F<MJ;@E=KK=JK<AAKLӅ KA=@=

)9HAL=DҐӄҏӅO=J<=F <A= 0G@J<MJ;@E=KK=J :=A CD=AF=J=F MKD=?MF?KE=<A=F?=K;@OAF<A?C=AL=F ?JƣǇ=JӅ

O9K OA=<=JME >ǓJ @ƣ@=J= 'F>J9KLJMCLMJCGKL=FӅ DĺF?=J= 4=JO=AD<9M=JF MF< KGEAL 9M;@ >ǓJ @ƣ@=J= 5ĺJә

E=N=JDMKL= MF<Ӆ <9EAL =AF@=J?=@=F<Ӆ ?JƣǇ=J= #EAKKAGF=F KGJ?Lӄ W@FDA;@ OA= AF)9HAL=DҕӄҖӄҏK;@Dĺ?L KA;@

<A=K=J #ɀ=CL AF <=F 1R=F9JA=F FA=<=Jӄ "A= 1R=F9JA=F1=Cȷ Ȑ EɛKMF<1=Cȷ ȑ EɛKMFL=JK;@=A<=F KA;@ FMJ

<MJ;@ <A= MKD=?MF?K?=K;@OAF<A?C=AL <=J 0G@J=ӄ "A= #J?=:FAKK= <=J NGJ9F?=?9F?=F=F )9HAL=D KAF< AF

29:=DD=ҕәҗӅ 9F9DG? RM29:=DD=ҕәҖӅ <9J?=KL=DDLӄ "A= 5ĺJE=N=JDMKL= AF <=F *=ALMF?=F DA=?=F =LO9 ҏҎ ổ @ƣә

@=J :=A MKD=?MF?K?=K;@OAF<A?C=AL=F NGF ҏ EӬK 9FKL=DD= NGF Ґ EӬKӄ "9K =FLKHJA;@L RMKĺLRDA;@=F 4=JDMKә

L=F NGF =LO9 ґҎӅғҏ +5@ <MJ;@ <A= 59@D <=J ?=JAF?=J=F +=<A=F?=K;@OAF<A?C=ALӄ "A= #EAKKAGF=F O=J<=F



"=L9AD9F9DQK= ,=M:9M?=:A=L )JGFHJAFR=FNA=JL=D  

 
 

1=AL= ӭғҗ 

<9<MJ;@ ME ;9ӄ ҐӅҒ 2GFF=F !-ҐәĺIӄ =J@ƣ@LӅ O9K =AF=J %JƣǇ=FGJ<FMF? =FLKHJA;@LӅ AF <=J=F %=F9MA?C=AL

<A= #J?=:FAKK= @A=J FA;@L Fĺ@=J :=LJ9;@L=L O=J<=Fӄ MK <A=K=E %JMF< =FL@ĺDL <A= 1H9DL= Ӕ"Aɀ=J=FRӑ :=A

<=F #EAKKAGF=F <=F 5=JL ҎӅҎҎӄ "A= 59@D =AF=J FA=<JA?=J=F MKD=?MF?K?=K;@OAF<A?C=ALN=JMJK9;@L 9M>

1=AL= <=J 'FN=KLALAGF=F +=@JCGKL=F NGF =LO9 ғҔ 2ỀӅ OG:=A :=J=ALK =LO9 ҒҐ 2Ề 9M> <A= 0G@JHJ=AK= MF< O=Aә

L=J= ҏҒ 2Ề 9M> <A= 2A=>:9MHJ=AK= =FL>9DD=Fӄ "A= 59@D =AF=J @ƣ@=J=F +=<A=F?=K;@OAF<A?C=AL NGF Ґ EӬK 9Fә

KL=DD= NGF ҏ EӬK =JKH9JL 9DKG C=AF=F O=K=FLDA;@=FӅ 9:=J =AF=F CD=AF=F 2=AD <=J 'FN=KLALAGFKCGKL=F NGF Ғ ổ

:R?Dӄ <=K ?=K9EL=F 5ĺJE=F=LR=KӅ :ROӄ B=O=ADK =LO9K Ǔ:=J ҏҎ ổ <=J M>O=F<MF?=F >ǓJ <A= 0G@J9FK;@9>ә

>MF? MF< <=F 2A=>:9Mӄ 

29:=DD=ȖɌȘü:=JKA;@L <=J #J?=:FAKK= <=J 5ĦJE=N=JDMKL=ȸ 'FN=KLALAGFKCGKL=F MF< #EAKKAGF=F <=J :AK 9M> <A=

MKD=?MF?KE=<A=F?=K;@OAF<A?C=AL A<=FLAK;@=F 1R=F9JA=F 1=Cȷ Ȑ EɛK MF< 1=Cȷ ȑ EɛK ɕ?=JMF<=Lɖȷ 

.9J9E=L=J #AF@=AL 1=Cӄ ҏ EӬK 1=Cӄ Ґ EӬK "Aɀ=J=FR 

5ĺJE=N=JDMKL=/4=JDMKL= 

Ӧ*=ALMF?KN=JDMKL=Ӆ FL=AD

9E ?=Kӄ 5ĺJE=:=<9J>ӧ 

+5@ 

Ӧổӧ 

ҐҗҗӅҏҎ 

ӦҏҎӅҒҎӧ 

ҐҔҖӅғҗ 

ӦҗӅҒҎӧ 
ґҎӅғҏ 

'FN=KLALAGFKCGKL=F!AFN +AGӄ Ề ҏӅҒҐ ҏӅґҕ ҎӅҎҔ 

<9NGF 0G@JHJ=AK= +AGӄ Ề ҎӅҒҏ ҎӅґҔ ҎӅҎҒ 

<9NGF 2A=>:9MCGKL=F +AGӄ Ề ҎӅҏҒ ҎӅҏҐ ҎӅҎҏ 

#EAKKAGF=F !-ҐәĺIӄ +AGӄC?Ӭ9 ҎӅҐґ ҎӅҐґ ҎӅҎҎ 

 

4=J?DA;@=F EAL <=E #ɀ=CLӅ <=F GHLAEA=JL= 0G@J<MJ;@E=KK=J ?=?=FǓ:=J =AF@=ALDA;@=F 0G@J<MJ;@E=Kә

K=JF @9:=FӅ AKL <A= MKOAJCMF? <=J MKD=?MF?K?=K;@OAF<A?C=AL ?=JAF?ӄ "=FFG;@ KAF< AFK:=KGF<=J= <A=

4=JDMKL= MF< <A= 'F>J9KLJMCLMJCGKL=F AE 1R=F9JAG1=Cȷ Ȑ EɛKE=JCDA;@ @ƣ@=J 9DK AE 1R=F9JAG1=Cȷ ȑ EɛKӄ 
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<=F C9DL= ,9@OĺJE= 1R=F9JA=F <9J?=KL=DDLӄ "A= 5ĺJE=D=AL>ĺ@A?C=AL <=J MFAKGDA=JL=F 0G@J= AF),5AKL
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<=MLDA;@ L=MJ=J 9DK <A= MFAKGDA=JL=F .# ҏҎҎ "JM;CJG@J=ӄ  =RG?=F 9M> <A= "MJ;@E=KK=J KAF< <A= 2A=>:9Mә

CGKL=F 9DK A<=FLAK;@ 9F?=K=LRLӄ "A= )GKL=F >ǓJ <A= &9MKKL9LAGF=F MFL=JK;@=A<=F KA;@ AF 9DD=F 5ĺJE=F=Lә

R=F FA;@LӅ <9 KA= NGF <=JFK;@DMKKD=AKLMF? 9:@ĺF?=Fӄ 'FK?=K9EL O=AKL <9K),5ә1R=F9JAG EAL MFAKGDA=Jә

L=F 0G@J=F ?ǓFKLA?=J= 'FN=KLALAGFKCGKL=F NGF =LO9 җҖҎӄҎҎҎ Ề 9M>Ӆ 9DKG =AF= #JKH9JFAK NGF ;9ӄ ҒҕҎӄҎҎҎ Ề

?=?=FǓ:=J <=E 1R=F9JAG),5 ɜ 'KGEAL NGJAKGDA=JL=F 0G@J=Fӄ+AL<=E@ƣ@=J=F 5ĺJE=D=ALO=JL <=J MFAKGә

DA=JL=F 0G@J=?=@=F B=<G;@=J@=:DA;@@ƣ@=J= 4=JDMKL==AF@=Jȷ"9K 1R=F9JAG),5 ɜ 'KGO=AKLӅ 9M;@ 9M>ә

?JMF< <=J FA=<JA?=F 4GJD9MɃ=EH=J9LMJӅ MFL=J<MJ;@K;@FALLDA;@= 5ĺJE=N=JDMKL=NGF ҒғӅґғ +5@ 9M>ӄ "9K
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5ĺJE=D=AL>ĺ@A?C=ALʨ 5ӬӦE)ӧ ҎӅҎҐҒ ҎӅґҖ ҎӅґғҔ 
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MF< <9EAL <A= 5ĺJE=N=JDMKL= 9MKӄ29:=DD=ҕәҏҏKL=DDL <A= 'FN=KLALAGFKCGKL=F !'FN>ǓJ <9K 5ĺJE=F=LR MF<

<A= 5ĺJE=N=JDMKL= /4=JDMKL=<=J 0G@JD=ALMF?=F N=J?D=A;@:9J=J 1R=F9JA=F MF< <=K 0=>=J=FRKR=F9JAGK <9Jӄ

"A= #EAKKAGF=F O=J<=F FA;@L :=LJ9;@L=LӅ <9 <A= #ɀ=CL= <=J 4GJD9MɃ=EH=J9LMJ 9M> <A= MKKLƣǇ= O=?=F

<=J N=JK;@A=<=F=F #F=J?A=LJĺ?=J FA;@L AKGDA=JL :=LJ9;@L=L O=J<=F CƣFF=Fӄ "A= 5ĺJE=F=LR= MFL=JK;@=Aә

<=F KA;@ AF <=J 4GJD9MɃ=EH=J9LMJ MF< MKD=?MF?KL=EH=J9LMJKHJ=ARMF?ӄ DD= 1R=F9JA=FӅ EAL MKF9@E=

<=K 0=>=J=FRKR=F9JAGK EAL =AF@=ALDA;@=F 0G@J<MJ;@E=KK=JF", ȐȏȏӅ KAF< 9M> Ґ EӬK +=<A=F?=K;@OAF<A?ә

C=AL 9MK?=D=?L MF< LJ9?=F <A= 5ĺJE=9F <=JK=D:=F 1L=DD= AE ,=LR =AFӄ 

"A= 1R=F9JA=F", ȐȏȏMF< 1=C Ґ EӬK ?=@=F NGF <=J ?D=A;@=F  =<9J>KәMF< ,=LRKLJMCLMJ 9MKӄ 1A= MFL=Jә

K;@=A<=F KA;@ FMJ AF <=J "AE=FKAGFA=JMF? <=J 0G@J<MJ;@E=KK=Jӄ "A= 9:O=A;@=F<=F #J?=:FAKK=Ӆ <A= AF

29:=DD=ҕәҏҏROAK;@=F <=F :=A<=F 1R=F9JA=F =JC=FF:9J KAF<Ӆ D9KK=F KA;@ MJKĺ;@DA;@ 9M> <A= MFL=JK;@A=<ә

DA;@= 0G@J<AE=FKAGFA=JMF? RMJǓ;CRM>Ǔ@J=FӅ N?Dӄ )9HAL=DҕӄҖӄҏӄ "A= 1R=F9JA=F1=Cȷ ȑ EɛKMF<
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J=E :ROӄ <A= CGFKL9FL=Ӆ FA=<JA?=J= 2=EH=J9LMJ NGF җҎẺ! :=A D=LRL=J=Eӄ =J=ALK <A=K= ?=JAF?= :K=FCMF?
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*=AKLMF?KR9@D=FӅ <=J=F 1LJ=MMF? MF< <A= (9@J=K9J:=ALKR9@D=F <=J <=R=FLJ9D=F 5ĺJE=HMEH=F >ǓJ <A=

C9DL=F ,9@OĺJE= 1R=F9JA=F),5 ɜ 'KGMF<),5Ӆ KGOA= <A= 'F<ANA<M9DN=JKGJ?MF?KKR=F9JA=F*5.MF<0=>ȷ

MF< <=F AE (9@J=KN=JD9M> CGFKL9FL=F!-.MF< <A= <9RM?=@ƣJA?=( 8<=J %JGǇOĺJE=HMEH= <=K%5.ә

1R=F9JAGK <9Jӄ "A= C9DL=F ,9@OĺJE=KR=F9JA=F O=AK=F <A= @ƣ;@KL=F *=AKLMF?KR9@D=F Ӧ),5 ɜ 'KGӆ ҕӅґҗӅ

),5ӆ ҕӅҎҒӧӅ <A= ?=JAF?KL= 1;@O9FCMF? <=J!-.AE (9@J=KN=JD9M> Ӧ),5 ɜ 'KGӆ ỴҎӅҐҔӅ),5ӆ ỴҎӅґґӧ MF< <A=

@ƣ;@KL=F (9@J=K9J:=ALKR9@D=F Ӧ),5 ɜ 'KGӆ ҐӅҕҗӅ),5ӆ ҐӅҕҔӧ 9M>ӄ 'E 1R=F9JAG),5 ɜ 'KGӅ <ӄ@ӄ <=E C9DL=F

,9@OĺJE=F=LR EAL <=F AKGDA=JL=F 0G@J=F CƣFF=F <A= 5ĺJE=HMEH=F =ɀARA=FL=J 9DK AF <=E C9DL=F ,9@ә

OĺJE=F=LR),5EAL MFAKGDA=JL=F 0G@J=F :=LJA=:=F O=J<=Fӄ "A= 5ĺJE=N=JDMKL= <MJ;@ <A= FA;@L AKGDA=JL=F

0G@J= >Ǔ@J=F RM =AF=E 4GJD9MɃ=EH=J9LMJ9:>9DD 9F <=F &9MKKL9LAGF=F MF< <9EAL 9E #AF?9F? <=J 5ĺJә

E=HMEH=FӅ KG <9KK RME =AF=F =AF ?JƣǇ=J= 2=EH=J9LMJ<Aɀ=J=FR NGF <=F 5ĺJE=HMEH=F ?=D=AKL=L O=Jә

<=F EMKK MF< RME 9F<=J=F =AF= KLĺJC=J= 19AKGF9DALĺL :=A <=J #AF?9F?KL=EH=J9LMJ O9@JRMF=@E=F AKLӄ

"A=!-.ә5=JL= KAFC=F MF< K;@O9FC=F KLĺJC=J AE (9@J=KN=JD9M>Ӆ =:=FKG OA= <A=( 8ӄ ,A;@LK<=KLGLJGLR

O=AKL <9K C9DL= ,9@OĺJE=F=LR EAL MFAKGDA=JL=F 0G@J=F),5<MJ;@ <A= KL9:AD=J= F=LR?=:MF<=F= 5ĺJE=ә

RM>M@J MF< <=F =ɀARA=FL=J=F 5ĺJE=HMEH=FLQH :=KK=J= 5=JL= 9DK <A= 'F<ANA<M9DN=JKGJ?MF?KKR=F9JA=F

9M>ӄ "9K 1R=F9JAG*5.O=AKL!-.NGF ҒӅҎғ Ỵ ҎӅғҕ MF< =AF=( 8NGF ҏӅҗҕ 9M>Ӆ <9K 0=>=J=FRKR=F9JAG0=>ӄ

O=AKL =:=F>9DDK!-.NGF ҒӅҎғ Ỵ ҎӅғҕ MF< =AF=( 8Ӆ <A= EAL ҏӅҖҐ KL9LAKLAK;@ NGF <=J <=K*5.ә1R=F9JAGK 9:ә

O=A;@LӅ 9M>ӄ"=J 2J=F<Ӆ <9KK <A= <A= 59KK=JOĺJE=HMEH=F Ӧ),5 ɜ 'KGӅ),5ӧ =AF=F @ƣ@=J=F!-.9DK <A=

*MɃOĺJE=HMEH=F Ӧ*5.Ӆ0=>ӄӧ 9M>O=AK=FӅ =FLKHJA;@L <=F FGEAF=DD=F MKD=?MF?KD=AKLMF?KR9@D=F :ROӄ

<=F 5=JL=F <=J "9L=F:DĺLL=JӨҖҖөӄ "9JǓ:=J @AF9MK EǓKK=F KGOG@D <A= *MɃOĺJE=HMEH=F <=J 1R=F9JA=F

*5.MF<0=>ӄӅ 9DK 9M;@ <A= %JGǇOĺJE=HMEH= <=K%5.ә1R=F9JAGK =AF= ?JƣǇ=J= 2=EH=J9LMJ9F@=:MF?

D=AKL=Fӄ "A= %JGǇOĺJE=HMEH= @=:L FA=<=J=F=J?=LAK;@= 5ĺJE= NGF ҐғẺ! 9M> =AF 2=EH=J9LMJFAN=9M NGF

ҕҎẺ!ӄ  =A <=F *MɃOĺJE=HMEH=F N9JAA=JL <A= 2=EH=J9LMJ<Aɀ=J=FR EAL <=J MǇ=FL=EH=J9LMJӄ "A= *MɃә

OĺJE=HMEH=F @=:=F <A= 5ĺJE= <=J MǇ=FDMɃ 9M> =AF ,MLROĺJE=L=EH=J9LMJFAN=9M NGF ҒҎẺ! 9FӅ N?Dӄ

ҕӄґӄ "A=?JGǇ=2=EH=J9LMJ9F@=:MF?:=A <=J &G;@L=EH=J9LMJ?JGǇOĺJE=HMEH= KGJ?L <9>ǓJӅ <9KK <9K

%5.ә1R=F9JAG EAL =AF=E AE (9@J=KN=JD9M> CGFKL9FL=F!-.MF<( 8NGF B= ҏӅҏғӨҖҗө9E K;@D=;@L=KL=F

9:K;@F=A<=Lӄ 

 



"=L9AD9F9DQK= ,=M:9M?=:A=L )JGFHJAFR=FNA=JL=D  

 
 

1=AL= ӭҔґ 

29:=DD=ȖɌȐȑ+ALLD=JO=JL= MF< 1LJ=MMF?=F <=J *=AKLMF?KR9@D=Fȸ KGOA= (9@J=K9J:=ALKR9@D=F <=J 1R=F9JA=F

EAL <=R=FLJ9D=F 5ĦJE=HMEH=F MF< <=J %JGƣOĦJE=HMEH=Fȷ 

 %5. ),5 ӭ 'KG ),5 *5. 0=>ӄ 

+ALLD=J=J !-. ҏӅҏғ ҕӅґҗ ҕӅҎҒ ҒӅҎғ ҒӅҎғ 

1LJ=MMF? !-. ;GFKL Ỵ ҎӅҐҔ Ỵ ҎӅґґ Ỵ ҎӅғҕ ỴҎӅғҕ 

( 8 ҏӅҏғ ҐӅҕҗ ҐӅҕҔ ҏӅҗҕ ҏӅҖҐ 

 

"A= D=ALMF?K?=:MF<=F=F 59KK=JOĺJE=HMEH=F <=K),5 ɜ 'KGMF<),5ә1R=F9JAGK KL=DD=F 9M>?JMF< <=K

2QHK MF< <=J 5ĺJE=N=JKGJ?MF? EAL KL9:AD=F 2=EH=J9LMJ=F 9E #AF?9F? <A= =ɀARA=FL=KL= *ƣKMF? <9Jӄ "A=

#ɀARA=FR=AF:MǇ=F <MJ;@ <A= 4=JO=F<MF? MFAKGDA=JL=J 0G@J= J=D9LAN RM AKGDA=JL=F KAF< N=J?D=A;@:9J EAL

<=F 1LJ=MMF?=F 9F<=J=J1R=F9JA=F AE (9@J=KN=JD9M> MF< KGEAL AF =AF=E 9CR=HL9:D=F  =J=A;@ӄ 3FL=J  =ә

JǓ;CKA;@LA?MF? <=J =J@=:DA;@ ?=JAF?=J=F 'FN=KLALAGFKCGKL=F >ǓJ <9K),5ә1R=F9JAG EAL MFAKGDA=JL=F 0G@ә

J=FӅ 4?Dӄ )9HAL=DҕӄғӄҏMF< <=J 29LK9;@=Ӆ <9KK =K KA;@ :=A <=J 5ĺJE=IM=DD= AF <=F 'FK=DF=LRKR=F9JA=F ME

F=J?A= @9F<=DLӅN?DӄҕӄғӄҐӅ Ǔ:=JOA=?=F <A= 4GJL=AD= <=K MFAKGDA=JL=F C9DL=F ,9@OĺJE=F=LR=K),5?=ә

?=FǓ:=J <=E AKGDA=JL=F),5 ɜ 'KGӄ M;@ MFL=J 9DD=F 5ĺJE=HMEH=Fә:ROӄ =JF=M=J:9J=F 1=CLGJ=FCGHHә

DMF?KKR=F9JA=F KLA;@L <9K),5ә1R=F9JAG <MJ;@ K=AF= @G@= #ɀARA=FRӅ K=AF= <9<MJ;@ :=<AF?L=F FA=<JA?=F

2&%ә#EAKKAGF=F :=A ?D=A;@R=ALA? ?=JAF?=F 'FN=KLALAGFKCGKL=F Ӧ.D9LR Ґ <=J =JF=M=J:9J=F 1R=F9JA=FӅN?Dӄ

::AD<MF?ҕәҕӧӄ



#J?=:FAKK= <=J %=K9ELKQKL=EKAEMD9LAGF  

 
 

1=AL= ӭҔҒ 

у 9ǊƎŜōƴƛǎǎŜ ŘŜǊ DŜǎŀƳǘǎȅǎǘŜƳǎƛƳǳƭŀǝƻƴ 

уΦм DŜǎŀƳǘǎȅǎǘŜƳǎƛƳǳƭŀǝƻƴ 

"A= %=K9ELKQKL=EKAEMD9LAGF OMJ<= >ǓJ 9DD= 1R=F9JA=F >ǓJ <=F 8=ALJ9ME NGF =AF=E (9@J <MJ;@?=>Ǔ@JLӄ

#J?=:FAK <A=K=J 1AEMD9LAGF=F KAF< "9L=FKĺLR= RM<=FLJ9FKA=FL=F 8MKLĺF<=F<AN=JK=J1QKL=EN9JA9:D=F

OA=Rӄ ӄ<=E5ĺJE=N=JDMKL MF< "JM;CN=J@ĺDLFAKK=FAF =AFR=DF=F 0G@J=Fӄ "A= >ǓJ =AF= =JKL= F9DQK= E9Ǉә

?=:DA;@=F #J?=:FAKK= KAF< AF29:=DD=Җәҏ9:?=:AD<=Lӄ 

"=J 5ĺJE=:=<9J> AF 9DD=F <J=A 1R=F9JA=F N9JAA=JL LJGLR <=K ?JƣǇ=J=F ,=LR?=:A=L=K 9MK <=E 'KLә8MKL9F<

RME (9@J ҐҎґғ :ROӄ ҐҎҒғ FMJ ?=JAF?>Ǔ?A?ӄ %JMF< @A=J>ǓJ KAF< <A= AFL=FKAN=F 19FA=JMF?KE9ǇF9@E=F AE

?=K9EL=F ,=LR?=:A=LӅ <A= RM =AF=J 0=<MCLAGF <=K 5ĺJE=:=<9J>K NGF ;9ӄ Ґғ ổ :=RG?=F 9M> <=F 'KLә8Mә

KL9F< >Ǔ@J=FӅ KA=@= )9HAL=DҎӄ 

29:=DD=ȗɌȐȹ #J?=:FAKL9:=DD= <=J %=K9ELKQKL=EKAEMD9LAGF 

Parameter Einheit Ist-Zustand 2035 2045 

Wärmeeinspeisung GWh/a 303,47 303,02 287,86 

Spitzenlast MW 127,87 107,58 101,29 

Volllaststunden h/a 2.373 2.816 2.841 

Wärmeverlust  

[Anteil] 

GWh/a 

[%] 

23,03 

[7,59] 

20,59 

[6,79] 

21,36 

[7,42] 

Wärmeliniendichte MWh/m*a 5,72 4,27 3,74 

 

M> %JMF< <=J @G@=F 5ĺJE=DAFA=F<A;@L= <=K ,=LR?=:A=L=K AKL <=J 5ĺJE=N=JDMKL EAL ;9ӄ ҕ ổ AE +ALL=D <=J

1R=F9JA=F ?=JAF?ӄ M;@ <A= 0=<MCLAGF <=K ?=F=J=DD=F 5ĺJE=:=<9J>K >Ǔ@JL FA;@L RM =AF=J KA?FA>AC9FL=F

WF<=JMF? <A=K=K 3EKL9F<=KӅ KG<9KK <A= 5ĺJE=DAFA=F<A;@L= AE  =J=A;@ =AF=J NGJL=AD@9Ƀ=F 5ĺJE=F=LRә

=A?FMF? NGF E=@J 9DK ҏӅғ +5@ӬE :D=A:Lӄ *=<A?DA;@ AE ҐҎҒғ 1R=F9JAG KL=A?L <=J 5ĺJE=N=JDMKL 9M> %JMF<

>9DD=F<=J 5ĺJE=DAFA=F<A;@L= EAFAE9D 9Fӄ "=J KA;@ J=<MRA=J=F<= 5ĺJE:=<9J> AE ,=LR?=:A=L OAJ< =K =Jә

Eƣ?DA;@=FӅ AF 8MCMFɃ E=@J 9DK <A= AF <A=K=F 1R=F9JA=F 9F?=K;@DGKK=F=F %=:ĺM<= 9FRMK;@DA=Ǉ=FӅ KGә

<9KK Ǔ:=J <A= ?D=A;@= ,=LRAF>J9KLJMCLMJ E=@J 4=J:J9M;@=J 9F?=K;@DGKK=F O=J<=F CƣFF=Fӄ "A=K=J 3Eә

KL9F< KGDDL= AF RMCǓFɃA?=F ,=LR9MK:9MHDĺF=F :=JǓ;CKA;@LA?L O=J<=Fӄ"A= =JEALL=DL=F5ĺJE=N=JDMKL=DA=ә

?=FFMJ ?=JAF?>Ǔ?A? Ǔ:=J <=E EALLD=J=F5ĺJE=N=JDMKL NGF ғ ổAF <=J$=JFOĺJE=N=JKGJ?MF?AF?=K9EL

,GJ<J@=AFә5=KL>9D=FMF< KAF<FA=<JA?=J9DK <=JD9F<=KO=AL="MJ;@K;@FALL NGF ҏҎổӨҗҎөӄ8M<=E =FLKHJ=ә

;@=F <A= 4GDDD9KLKLMF<=F <=F LQHAK;@=F %JƣǇ=FGJ<FMF?=F NGF ҐӄҐґҕ@Ӭ9AF ,05ӨҗҎөӄ 

"=J MK:9M <=J ,=FFD=AKLMF? <=J AF<MKLJA=DD=F :OĺJE= <=J "%5 :=A F9@=RM ?D=A;@:D=A:=F<=E 5ĺJә

E=:=<9J> =JEƣ?DA;@L =KӅ :=A ?D=A;@:D=A:=F<=J 4GJD9MɃ=EH=J9LMJJ=?=DMF? EAL ҏҏҎ Ẻ! 4GJD9MɃ=EH=J9LMJ

<=F %JGǇL=AD <=K 5ĺJE=:=<9J>K <=K 5ĺJE=F=LR=K 9:RM<=;C=Fӄ 'F <=F 1R=F9JA=F ҐҎґғ MF< ҐҎҒҎ CƣFF=F

<A= "%5 KG E=@J 9DK җҎ ổ <=K 5ĺJE=:=<9J>K 9:<=;C=FӅ KA=@=29:=DD=ҖәҐӄ'E 'KLә8MKL9F< O=J<=F Ҕғ ổ

<=J 5ĺJE= <=K ,=LR=K<MJ;@ <A="%5=JR=M?Lӄ "A= 8MK;@9DLMF? <=K &=ARO=JCK 5=AǇ=F:MJ?=JKLJ9Ǉ= AKL

:=A ?D=A;@:D=A:=F< @G@=J 4GJD9MɃ=EH=J9LMJJ=?=DMF? EAL ҏҏҎ Ẻ! MF< <=J 3EK=LRMF? <=K KAEMDA=JL=F

MK:9MKR=F9JAGK FA;@L FGLO=F<A?ӄ "=E=FLKHJ=;@=F< ?=JAF? >9DD=F <A= 4GDDD9KLKLMF<=F <=J K=CMF<ĺJ=F

FD9?=F 9MKӅ KA=@=29:=DD=Җәґӄ "=J  =LJA=: <=J K=CMF<ĺJ=F 5ĺJE==JR=M?=J J=<MRA=JL KA;@Ӆ :=RG?=F 9M>

<=F 'KLә8MKL9F<Ӆ AE %=F=J=DD=F 9M> =AF=F #AFK9LR 9DK 1HALR=FD9KL9MK?D=A;@Ӆ KA=@=::AD<MF?Җәҏӄ 

 

 



#J?=:FAKK= <=J %=K9ELKQKL=EKAEMD9LAGF  

 
 

1=AL= ӭҔғ 

29:=DD=ȗɌȑȹ #JR=M?L= 5ĦJE=E=F?= AF %5@ɛ9 B= 5ĦJE==JR=M?=J 

Wärmeerzeuger Einheit Ist-Zustand 2035 2045 

DGW 

GWh/a 

198,25 280,58 272,23 

KDO 102,34 0 0 

Adlerstraße 2,87 0,14 0 

Holzheizwerk 0 5,31 0,46 

Weißenburgerstraße 0 0 0 

GWP1 0 10,75 12,39 

GWP2 0 6,26 2,78 

 

29:=DD=ȗɌȒȹ 4GDDD9KLKLMF<=F 9DD=J FD9?=F AF @ɛ9 <=J B=O=ADA?=F 1R=F9JA=F 

Wärmeerzeuger Einheit Ist-Zustand 2035 2045 

DGW 

h/a 

5.664 5.101 4.949 

KDO 1.364 0 0 

Adlerstraße 102 5 0 

Holzheizwerk 0 204 13 

Weißenburgerstraße 0 0 0 

GWP1 0 1.653 953 

GWP2 0 963 213 

 

 



#J?=:FAKK= <=J %=K9ELKQKL=EKAEMD9LAGF  

 
 

1=AL= ӭҔҔ 

 
::AD<MF?ȗɌȐȹ 4=JD9M> <=J 5ĦJE==AFKH=AKMF? 9DD=J#AFKH=AK=J <=J 1R=F9JA=F 

%JGǇ= MKOAJCMF? 9M> <=F  =LJA=: <=K 5ĺJE=F=LR=K @9L <=J 5=;@K=D <=K HJAEĺJ=F 5ĺJE==JR=M?=JK NGF

<=E)"- 9M><A="%5ӄ "MJ;@ <A=K=F 3EKL9F< CGEEL =K RM =AF=J N=JĺF<=JL=F "JM;CN=JL=ADMF? AE ,=LR

MF< =AF=J +=@J:=D9KLMF?:=KLAEEL=J ,=LR9:K;@FALL=ӄ +AL <=J E=@J@=ALDA;@=F 5ĺJE==JR=M?MF? <MJ;@

<A="%5 EMKK =AF %JGǇL=AD <=J5ĺJE= 9MK <=E ,GJ<=F AF <9K J=KLDA;@= ,=LR?=:A=L LJ9FKHGJLA=JL O=J<=Fӄ

8O=A*=ALMF?=FӅ <A=E9Ǉ?=:DA;@ >ǓJ <A=4=J:AF<MF?<=KFƣJ<DA;@=F 2=ADKEAL <=E R=FLJ9D=F MF< KǓ<DAә

;@=F 2=AD <=K ,=LR?=:A=L=KKAF<Ӆ =J>9@J=F EAL <=E 5=;@K=D =AF= +=@J:=D9KLMF?Ӆ KA=@=::AD<MF?ҖәҐӄ

#AF= #FLKH9FFMF? <A=K=K 8MKL9F<=K CƣFFL= <MJ;@ =AF= N=JE=@JL= 5ĺJE==JR=M?MF? AE 1Ǔ<=F<=J 1L9<L

=JJ=A;@L O=J<=FӅ<A=K OǓJ<= <A= :=LJGɀ=F=F *=ALMF?=F =FLD9KL=Fӄ 



#J?=:FAKK= <=J %=K9ELKQKL=EKAEMD9LAGF  

 
 

1=AL= ӭҔҕ 

 
::AD<MF?ȗɌȑȹ +ALLD=J=J "JM;CN=JDMKL <=K FƂJ<DA;@=F ,=LR?=:A=L=K AE 'KLɌ8MKL9F< MF< 1R=F9JAG ȑȏȒȔ 

"=J 5=;@K=D <=J HJAEĺJ=F #AFKH=AKMF? R=A?L KA;@ 9M;@ AE 4=JD9M> <=J "JM;C<Aɀ=J=FR :ROӄ "JM;C9F@=ә

:MF? 9E 1L9F<GJL <=J AF<MKLJA=DD=F :OĺJE=<=J"%5ӄ +AL <=J E=@J@=ALDA;@=F #AFKH=AKMF? MF< 9DK -JL

<=J 1;@D=;@LHMFCLJ=?=DMF? OAJ< 9F <A=K=E 1L9F<GJL 9M;@ =AF= ?JƣǇ=J= "JM;C9F@=:MF? :=FƣLA?LӅ KA=@=

::AD<MF?Җәґӄ +AL <=J 0=<MCLAGF <=K 5ĺJE=:=<9J>K NGF ҐҎґғ 9M> ҐҎҒғ J=<MRA=JL KA;@ 9M;@ <A= +=@J:=ә

D9KLMF? :ROӄ <A= FGLO=F<A?= "JM;C9F@=:MF?ӄ 

 
::AD<MF?ȗɌȒȹ "JM;C<AǗ=J=FR AE LĦ?DA;@=F +ALL=D9E #AFKH=AK=J "%5 



#J?=:FAKK= <=J %=K9ELKQKL=EKAEMD9LAGF  

 
 

1=AL= ӭҔҖ 

 
::AD<MF?ȗɌȓȹ1LJ=M<A9?J9EE<=J "JM;C<AǗ=J=FR=F ?=?=FƮ:=J <=K ?=K9EL=F 5ĦJE=:=<9J>K 9E 1L9F<Ɍ

GJL "%5 

'F::AD<MF?ҖәғKAF< <A= 1LMF<=FӅ AF <=F=F <A= <=>AFA=JL=F 1;@D=;@LHMFCL= <=K 5ĺJE=F=LR=K 9DK %JMF<ә

D9?= <=J 1;@D=;@LHMFCLJ=?=DMF? <A=F=FӅ <9J?=KL=DDLӄ "MJ;@ <=F ,=LR9MK:9M N=JD9?=JL KA;@ <A= E=@J@=ALә

DA;@= 1;@D=;@LHMFCLN=JGJLMF?9M> <9K F=M 9F?=K;@DGKK=F= /M9JLA=J )J=MRNA=JL=D MF< AFK:=KGF<=J= <A=

D=LRL=F 4=J:J9M;@=JӅ 1L9<AGF :ROӄ +=KK=?=DĺF<=ӄ 

 



#J?=:FAKK= <=J %=K9ELKQKL=EKAEMD9LAGF  

 
 

1=AL= ӭҔҗ 

 
::AD<MF?ȗɌȔȹ FR9@D <=J 1LMF<=F AF <=F=F <A= <=>AFA=JL=F 1;@D=;@LHMFCL= 9DK  9KAK <=J 1;@D=;@LHMFCLJ=Ɍ

?=DMF? >=KL?=D=?L KAF< 

'F::AD<MF?ҖәҔKAF< <A= L9LKĺ;@DA;@=F 1;@D=;@LHMFCL= >ǓJ B=<=F 8=ALK;@JALL 9??J=?A=JL MF< 9M> <A= >ǓF>

K;@D=;@L=KL=F .MFCL= J=<MRA=JLӅ <A= AF :@ĺF?A?C=AL NGF <=J ?=K9EL=F #AFKH=AK=D=AKLMF? 9DD=J 5ĺJE==Jә

R=M?=J >9J:DA;@ <9J?=KL=DDL KAF<ӄ(=<=J .MFCL <=K "A9?J9EEK =FLKHJA;@L <=E 8=FLJGA<Ӆ <=J 9MK <A=K=F

>ǓF> 1;@D=;@LHMFCL=F ?=:AD<=L OAJ<ӄ#K AKL RM =JC=FF=FӅ <9KK<=J MK:9M <=K 5ĺJE=F=LR=K AF RMCǓFɃA?=F

1R=F9JA=F RM =AF=J <QF9EAK;@=J=F 1ALM9LAGF EAL=AF=J 8MF9@E=<=J ?=G?J9>AK;@=F 4=JK;@A=:MF? <=J

1;@D=;@LHMFCL=>Ǔ@JLӄ$ǓJ <=F 'KLә8MKL9F< AKL <A= >=KL= "=>AFALAGF NGF 1;@D=;@LHMFCL=F 9M>  9KAK NGF

Rӄ  ӄ #J>9@JMF?KO=JL=F 9MKJ=A;@=F<ӄ"A= 1;@D=;@LHMFCL= O9F<=JF 9M;@ :=A O=;@K=DF<=J #AFKH=AK=D=AKә

LMF? FMJ ?=JAF?>Ǔ?A?ӄ'F RMCǓFɃA?=F MK:9MKLM>=F <=K 5ĺJE=F=LR=K EAL N=JK;@A=<=F=F #AFKH=AK=HMFCә

L=F OĺJ= =AF= <QF9EAK;@=J=#J>9KKMF?<=K L9LKĺ;@DA;@=F 1;@D=;@LHMFCL=KӅ :=AKHA=DKO=AK= <MJ;@ <=F

MK:9M <=J +=KKL=;@FACAE 09@E=F =AF=JJĺMEDA;@ @G;@9M>?=DƣKL=F,=LRRMKL9F<K=J>9KKMF?Ӆ NGJL=ADә

@9Ƀӄ 

 
::AD<MF?ȗɌȕȹ 59F<=JF<=J 1;@D=;@LHMFCL 9DK +ALL=DHMFCL <=J >ƮF> FA=<JA?KL=F1;@D=;@LHMFCL= >ƮJ 9DD=

 9KAKKR=F9JA=F 



#J?=:FAKK= <=J %=K9ELKQKL=EKAEMD9LAGF  

 
 

1=AL= ӭҕҎ 

уΦн aŀǖƴŀƘƳŜƴ ȊǳǊ wŜŘǳƪǝƻƴ ŘŜǊ /hнπ9ƳƛǎǎƛƻƴŜƴ 

уΦнΦм tǊƛƳŅǊŜƴŜǊƎƛŜŦŀƪǘƻǊŜƴ ǳƴŘ /hнπ9ƳƛǎǎƛƻƴŜƴ 

'F <=J %=K9ELKAEMD9LAGF =J?=:=F KA;@ AF N=JK;@A=<=F=F 1R=F9JA=F 9M>?JMF< <=J 4=JĺF<=JMF?=F :=A <=F

5ĺJE==AFKH=AK=JF MFL=JK;@A=<DA;@= .JAEĺJ=F=J?A=>9CLGJ=F >ǓJ <A= 5ĺJE= AE "GJLEMF<=J $=JFOĺJE=ә

?=:A=Lӄ "A=29:=DD=ҖәҒR=A?L <A= 5ĺJE==JR=M?=J MF< A@J= =FLKHJ=;@=F<=F .JAEĺJ=F=J?A=>9CLGJ=F AF <=F

(9@J=F ҐҎҏҗӅ ҐҎґғ MF< ҐҎҒғ 

29:=DD=ȗɌȓȹ .JAEĦJ=F=J?A=>9CLGJ=F NGF5ĦJE==JR=M?=JFȸ N?DȷɗȔȘɘȸɗȘȐɘȸɗȘȑɘȸɗȘȒɘ 

5ĺJE==JR=M?=J ҐҎҏҗ ҐҎґғ ҐҎҒғ 

"%5 Ҏ Ҏ Ҏ 

)"- ҏӅҏ Ҏ Ҏ 

<D=JKLJ9Ǉ= ҏӅҏ ҎӅҎҗ ҎӅҎҗ 

&GDR@=ARO=JC ҎӅҐ ҎӅҐ ҎӅҐ 

5=AǇ=F:MJ?=JKLJ9Ǉ= Ҏ ҎӅҎҗ ҎӅҎҗ 

%5.ҏ ҏӅҐ ҎӅҖҏ ҎӅҎҖ 

%5.Ґ Ҏ Ҏ Ҏ 
 

'F :@ĺF?A?C=AL <=J FD9?=FJ=?=DMF? Ӧ29:=DD=ҖәҐӧ MF< <=J #FLOA;CDMF? <=J .JAEĺJ=F=J?A=>9CLGJ=F

CGEEL E9F 9M> =AF=F ?=K9EL=F .JAEĺJ=F=J?A=>9CLGJ >ǓJ <A= 5ĺJE= 9MK <=E $=JFOĺJE=F=LR NGF ҎӅґҖ

ӦҐҎҏҗӧӅ ҎӅҎғ ӦҐҎґғӧ MF< ҎӅҎҎҏ ӦҐҎҒғӧӄ 

M;@ @AFKA;@LDA;@ <=J !-Ґә#EAKKAGF=F ?A:L =K KA?FA>AC9FL= 3FL=JK;@A=<= ROAK;@=F <=F 1R=F9JA=Fӄ "A=K AKL

=AF=JK=ALK 9M> <A= #FLOA;CDMF? <=J!-Ґә#EAKKAGFK>9CLGJ=F <MJ;@ <=F N=JKLĺJCL=F #AFK9LR =JF=M=J:9J=J

#F=J?A=F MF< 9F<=J=JK=ALK 9M> <A= 4=JĺF<=JMF?=F AF <=F FD9?=F MF< 0=?=DMF?=F RMJǓ;CRM>Ǔ@J=Fӄ "A=

29:=DD= R=A?L <A=!-Ґә#EAKKAGF=F HJG #F=J?A=LJĺ?=J AF <=F (9@J=F ҐҎҏҗӅ ҐҎґғ MF< ҐҎҒғӄ 

29:=DD=ȗɌȔȹ !-ȑɌ#EAKKAGFK>9CLGJ=F AF ?ɛC5@ȸ N?DȷɗȘȓɘȸɗȘȔɘȸɗȘȕɘȸɗȘȖɘȸɗȘȗɘ 

#F=J?A=LJĺ?=J ҐҎҏҗ ҐҎґғ ҐҎҒғ 

#J<?9K ҐҒҎӅҎ ҐҒҎӅҎ ҐҒҎӅҎ 

&GDR ҐҎӅҎ ҐҎӅҎ ҐҎӅҎ 

 AG?9K ҏҒҎӅҎ ҏҐҗӅғ ҏҐҐӅҗ 

:OĺJE= 9MK .JGR=KK=F ҒҎӅҎ ґҕӅҎ ґғӅҎ 

1LJGEә+APә" ҒҐҒӅҒ ҐҕӅҐ ҎӅҎ 

%JǓF=J 59KK=JKLGɀ ҎӅҎ ҐҖӅҒ ҏҕӅҏ 
 

3FL=J  =JǓ;CKA;@LA?MF? <=J *=AKLMF?=F <=J FD9?=F Ӧ29:=DD=ҖәҐӧ CGEEL E9F 9M> =AF=F ?=K9EL=F!-Ґә

MKKLGǇ HJG (9@J NGF ґҒӄғҎҗӅґҕL ӦҐҎҏҗӧӅ ҏҎӄҔҏҎӅҗҐL ӦҐҎґғӧ MF<җӅғґҗӄҒҏL ӦҐҎҒғӧӄ 

#FLK;@=A<=F< >ǓJ <A= :F9@E= <=J!-Ґә#EAKKAGF=F AKL <=J KH=RA>AK;@=!-Ґә#EAKKAGFK>9CLGJ >ǓJ <A= ,MLә

RMF? NGF :OĺJE= 9MK .JGR=KK=Fӄ "9 <A= AF<MKLJA=DD= :OĺJE= =AF=F <GEAFA=J=F<=F MF< O9;@K=F<=F

FL=AD <=J 5ĺJE==AFKH=AKMF? 9MKE9;@LӅ EMKK :=JǓ;CKA;@LA?L O=J<=FӅ <9KK KA;@ <=J $9CLGJ >ǓJ <A= (9@J=

ҐҎґғ MF< ҐҎҒғ ??>ӄ <MJ;@ <A= 3EKL=DDMF? 9M> =JF=M=J:9J= #F=J?A=F :=A <=F AF<MKLJA=DD=F .JGR=KK=F ĺFә

<=JF C9FFӄ 

 



#J?=:FAKK= <=J %=K9ELKQKL=EKAEMD9LAGF  

 
 

1=AL= ӭҕҏ 

уΦнΦн DŜƴŜǊŜƭƭŜ aŀǖƴŀƘƳŜƴ 

"A= 0=<MCLAGF NGF !-Ґә#EAKKAGF=F C9FF KGOG@D <MJ;@ <A= JL <=J 5ĺJE==JR=M?MF? 9DK 9M;@ <MJ;@<A=

0=?=DMF? MF< <=F  =LJA=: =AF=K 5ĺJE=F=LR=K:==AF>DMKKL O=J<=Fӄ "=F ?JƣǇL=F #AF>DMKK 9M> <=F MKKLGǇ

NGF !-Ґә#EAKKAGF=F @9L <=J #F=J?A=LJĺ?=J RMJ #JR=M?MF? <=J 5ĺJE=Ӆ <A= >ǓJ <9K 5ĺJE=F=LR :=J=AL?=ә

KL=DDL OAJ<ӄ "=J #AFK9LR NGF =JF=M=J:9J=F #F=J?A=LJĺ?=JF OA=  AG?9KӅ ?JǓF=E 59KK=JKLGɀӅ3E?=:MF?Kә

OĺJE=Ӆ 1LJGE 9MK =JF=M=J:9J=F #F=J?A=F MF< &GDR 9FKL9LL >GKKAD=J #F=J?A=LJĺ?=J OA= #J<?9K @9L KGOG@D

=AF=F HGKALAN=F #AF>DMKK 9M> <=F !-Ґә MKKLGǇ 9DK 9M;@ 9M> <=F .JAEĺJ=F=J?A=>9CLGJ <=J :=J=AL?=KL=DDL=F

5ĺJE=ӄ 

 

уΦнΦо wŜŘǳƪǝƻƴ ŘŜǊ ±ƻǊƭŀǳƊŜƳǇŜǊŀǘǳǊ 

5A= AF )9HAL=DҔӄҖ:=K;@JA=:=F OMJ<=F <A= <J=A 1R=F9JA=F >ǓJ =AF ?=K9EL=K (9@J EAL CGFKL9FL=J 4GJD9M>ә

L=EH=J9LMJ NGF җҎ Ẻ! KAEMDA=JLӄ "MJ;@ <A= 0=<MCLAGF CGEEL =K AFK:=KGF<=J= AE 8=ALJ9ME <=K ?JƣǇL=F

5ĺJE=:=<9J>K RM =AF=J <=MLDA;@=F +=@J:=D9KLMF? <=K 5ĺJE=F=LR=K :R?Dӄ <=J @Q<J9MDAK;@=F MKD9KLMF?ӄ

"A= CD=AF=J= 2=EH=J9LMJ<Aɀ=J=FR >Ǔ@JLKGEAL RO9F?KDĺM>A?RM ?JƣǇ=J=F+9KK=FKLJƣE=FMF< KGEAL ?Jƣә

Ǉ=J=F "JM;CN=JDMKL=F AE ?=K9EL=F ,=LR:=J=A;@ӄ 

3E <A=K=E#ɀ=CL=FL?=?=FRMKL=M=JFӅ EMKK RMJ 0=<MCLAGF <=J 4GJD9MɃ=EH=J9LMJ =AF= F=M= 0=?=DKLJ9ә

L=?A= <=K 5ĺJE==JR=M?=JK "%5 =AF?=K=LRL O=J<=Fӄ "A=K= >D=PA:ADAKA=JL =AF=F 2=AD <=J N=J>Ǔ?:9J=F AFKL9Dә

DA=JL=F *=AKLMF?ӄ 1L=A?L <A= FGLO=F<A?= "JM;C<Aɀ=J=FR <=J 1;@D=;@LHMFCLJ=?=DMF? ME E=@J 9DKҗ :9JӅ

OAJ< DAF=9JAKA=JL =AF ?JƣǇ=J=J FL=AD <=J FGJE9D=JO=AK= N=J>Ǔ?:9J=F ғғ +5 ӦҐҎґғ MF< ҐҎҒғӧ :AK EAFAE9D

ҏғ +5 J=<MRA=JLӄ "A=K=J FL=AD OAJ< 9FKL=DD= NGF "%5 AF >=KL?=D=?L=J 09F?>GD?= 9F <A= N=J:D=A:=F<=F

&=ARO=JC= Ǔ:=J?=:=Fӄ +AL &AD>= <A=K=J 0=?=DKLJ9L=?A= AKL =K Eƣ?DA;@Ӆ AE 8=ALJ9ME @G@=J "JM;CN=JDMKL=

<=F FƣJ<DA;@=F 2J9KK=FN=JD9M> RM =FLD9KL=Fӄ 

 

уΦнΦп CŜƘƭŜǊƘŀƊŜ «ōŜǊƎŀōŜǎǘŀǝƻƴŜƴ 

F@9F< =AF=K "9L=FK9LR=K NGF +=KK<9L=F CGFFL=F 1AEMD9LAGFK=J?=:FAKK= <=K 'KLә8MKL9F<=K EAL L9Lә

Kĺ;@DA;@=F +=KK<9L=F N=J?DA;@=F O=J<=Fӄ +ALL=DK <A=K=J CGFFL= =AF= KL=A?=F<= 0Ǔ;CD9MɃ=EH=J9LMJ AF

:@ĺF?A?C=AL <=J MǇ=FL=EH=J9LMJ =JEALL=DL O=J<=FӅ <A= AE -JA?AF9Dә8MKL9F< <=K %=K9ELKQKL=EEGә

<=DDK FA;@L 9:?=:AD<=L O=J<=F CGFFL=ӄ "A=K=J 8MKL9F< DĺKKL 9M> =AF= 0=A@= NGF č:=J?9:=KL9LAGF=F K;@DA=ә

Ǉ=FӅ <A= >=@D=J@9Ƀ :ROӄ AF=ɀARA=FL GH=JA=J=Fӄ 3E <A=K=F 8MKL9F< 9:RM:AD<=FӅ OMJ<=F J9F<GEAKA=JL ӦRMә

>ĺDDA?ӧ >ǓJ č:=J?9:=KL9LAGF=F AF 9DD=F /M9JLA=J=F >=@D=J@9Ƀ= 4=FLADKL=DDMF?=F KAEMDA=JLӅ KG<9KK KA;@ =AF=

RM @G@= 0Ǔ;CD9MɃ=EH=J9LMJ =AFKL=DDLӄ 

 

уΦо ½ǳǎǘŀƴŘǎƻǊƛŜƴǝŜǊǘŜǊ .ŜǘǊƛŜō π hǇǝƳƛŜǊǳƴƎ ŘŜǊ ±ƻǊƭŀǳƊŜƳǇŜǊŀǘǳǊ 

MK?=@=F< NGF<=J  9KAKKAEMD9LAGF OMJ<= =AF= Eƣ?DA;@= -HLAEA=JMF? <=J 4GJD9MɃ=EH=J9LMJJ=?=DMF?

MFL=JKM;@Lӄ 'E MJKHJǓF?DA;@=F  =LJA=:KRMKL9F< <=K  9KAKKR=F9JAGK OMJ<= <A= 4GJD9MɃ=EH=J9LMJ <MJ;@

=AF= ?D=AL=F<әCGFKL9FL= 0=?=DMF? ?=KL=M=JLӄ DD=J<AF?K :=JǓ;CKA;@LA?L <A=K= JL <=J 1L=M=JMF? FA;@LӅ

<9KK D9F?= 4=JO=AD<9M=JF <=K 5ĺJE=LJĺ?=JK <9RM >Ǔ@J=F CƣFF=FӅ <9KK <A= GHLAE9D= 4GJD9MɃ=EH=J9LMJ

N=JRƣ?=JL =JJ=A;@L OAJ< MF< 4=J:J9M;@=JӅ <A= KA;@ :=KGF<=JK O=AL =FL>=JFL :=>AF<=FӅ =JKL KHĺL=J =JJ=A;@L

O=J<=Fӄ =A =AF=JNGF<=JMǇ=FL=EH=J9LMJ 9:@ĺF?A?=F 4GJD9MɃ=EH=J9LMJJ=?=DMF? CƣFF=FROAK;@=F

#AFKH=AK=R=ALHMFCL MF< FCMFɃ <=K 9FNAKA=JL=F 2=EH=J9LMJ>=FKL=JK :=AEKH=RA>AK;@=F4=J:J9M;@=J



#J?=:FAKK= <=J %=K9ELKQKL=EKAEMD9LAGF  

 
 

1=AL= ӭҕҐ 

1LMF<=F N=J?=@=Fӄ"A=RM<=E=FLKHJ=;@=F<=F 8=ALHMFCL =AFLJ=ɀ=F<= 4GJD9MɃ=EH=J9LMJC9FF KGEAL

?=?=:=F=F>9DDKFA;@L >ǓJ <=F 4=J:J9M;@ RM <A=K=E 8=ALHMFCL GHLAEA=JL K=AFӄ 

5A= AF::AD<MF?Җәҕ<9J?=KL=DDLӅ =JJ=A;@L <A= =AF?=KH=AKL= 4GJD9MɃ=EH=J9LMJ <A=K=F 4=J:J9M;@=J 9M>ә

?JMF< K=AF=J ?JGǇ=F #FL>=JFMF? RMJ #AFKH=AKMF? FMJ N=JRƣ?=JLӅ OG<MJ;@ <A= ?=JAF?=J=NGJ@9F<=F=2=Eә

H=J9LMJ<Aɀ=J=FR RM =AF=E ?JƣǇ=J=F  =<9J> 9F 5ĺJE=LJĺ?=J >Ǔ@JLӄ 

 
::AD<MF?ȗɌȖȹ 4=JRƂ?=JMF? =AF=J 2=EH=J9LMJKHALR==AF=J ü:=J?9:=KL9LAGF 

3E <A=K= 8MKLĺF<= RM N=JE=A<=FӅ AKL =K FGLO=F<A?Ӆ <A= 4=JRƣ?=JMF? :=A <=J FH9KKMF? <=J 4GJD9MɃ=Eә

H=J9LMJ RM EG<=DDA=J=F MF< =AF= F=M= 1LJ9L=?A= RMJ #JEALLDMF? <A=K=J 2=EH=J9LMJ RM =FLOA;C=DFӄ "A= +Gә

<=DDA=JMF? <A=K=J 4=JRƣ?=JMF? AKLAFK:=KGF<=J= :=A E=@J=J=F #AFKH=AK=JFC=AF=KO=?K LJANA9Dӄ #AF= FH9Kә

KMF? <=J 4GJD9MɃ=EH=J9LMJ:==AF>DMKKLӅ N=JRƣ?=JL ME <A= 4=JO=ADR=ALӅ<A= :=FƣLA?L= +=F?= <=K 5ĺJE=ә

LJĺ?=JK9F <=F č:=J?9:=KL9LAGF=FӅ O9K OA=<=JME9M><A= %=K;@OAF<A?C=AL=F MF< 4=JO=ADR=AL=F <=K 5ĺJә

E=LJĺ?=JK=AFOAJCLӄ #K :=<9J> <9@=J =AF=J HJĺRAK=F MF< ME>9KK=F<=F +G<=DDA=JMF? MF< 1AEMD9LAGFӅ ME

=AF= GHLAE9D= 4GJD9MɃ=EH=J9LMJ RM :=KLAEE=FӅ <A= <=F L9LKĺ;@DA;@=F 5ĺJE=:=<9J> <=K 4=J:J9M;@=JK

:=JǓ;CKA;@LA?L MF< =AF= =ɀARA=FL= 5ĺJE=N=JKGJ?MF? ?=Oĺ@JD=AKL=Lӄ 

+AL@AD>= <=J <MJ;@?=>Ǔ@JL=F <QF9EAK;@=F 1AEMD9LAGF=FG<=J =AF=J 4A=DR9@D9F +=KKL=DD=FAE 09@E=F

=AF=J ,=LRRMKL9F<K=J>9KKMF?C9FF<=JGJLKәӅ L9?=KәMF< B9@J=KR=ALKH=RA>AK;@=8=ALN=JRM?:AK @AF RM<=F

=AFR=DF=F 4=J:J9M;@=JF9HHJGPAEA=JL O=J<=Fӄ 8M <A=K=E 8O=;C OMJ<= =AF= )J=MRCGJJ=D9LAGF ROAK;@=F

<=J =AF?=@=F<=F 4GJD9MɃ=EH=J9LMJ MF< <=F 9FCGEE=F<=F 4GJD9MɃ=EH=J9LMJ=F 9DD=J 4=J:J9M;@=J9Fә

?=O9F<Lӄ3E <A=4=JRƣ?=JMF?<=J 5ĺJE= 9F <=F N=JK;@A=<=F=F 4=J:J9M;@=JF RM :=KLAEE=FӅOAJ< <A=

)J=MRCGJJ=D9LAGF ROAK;@=F<=J =AF?=KH=AKL=F 4GJD9MɃ=EH=J9LMJ MF< <=F 4GJD9MɃ=EH=J9LMJ=F 9F <=F

N=JK;@A=<=F=F 4=J:J9M;@=JF9F?=O9F<Lӄ "9:=A OAJ< <A= W@FDA;@C=AL <=J 1A?F9D= Ǔ:=JHJǓɃ MF< <A= E9ә

PAE9D= )GJJ=D9LAGF >ǓJ B=<=K 8=ALAFL=JN9DD ?=>MF<=FӅ ME <A= 4=JRƣ?=JMF? ROAK;@=F <=F 1A?F9D=F RM :=ә

KLAEE=Fӄ"9K 0=KMDL9L AKL <A= +ƣ?DA;@C=ALӅ<A= 4=JL=ADMF? <=J 4=JO=ADR=AL=F <=J 4=J:J9M;@=J RM9HHJGPAә

EA=J=Fӄ$ǓJ <A=)J=MRCGJJ=D9LAGF OMJ<= FMJ <=J 8=ALJ9ME <=J &=ARH=JAG<= N=JO=F<=Lӄ 



#J?=:FAKK= <=J %=K9ELKQKL=EKAEMD9LAGF  

 
 

1=AL= ӭҕґ 

'F::AD<MF?ҖәҖO=J<=F <A= 4=JRƣ?=JMF?=F <=J 5ĺJE=9:?9:= AF <=F N=JK;@A=<=F=F /M9JLA=J=F <=K

5ĺJE=F=LR=K<9J?=KL=DDLӄ#JO9JLMF?K?=EĺǇ :=KALR=F /M9JLA=J= AE O=AL=J=F 09ME <=K 5ĺJE=F=LR=K

L=F<=FRA=DD =AF= ?JƣǇ=J= 4=JRƣ?=JMF? 9DK /M9JLA=J= Fĺ@=J :=A <=F E9Ǉ?=:DA;@=F #JR=M?=JFӄ 

 

 
::AD<MF?ȗɌȗȹ &ĦM>A?C=ALKN=JL=ADMF? <=J 4=JO=ADR=AL=F F9;@ /M9JLA=J 

+AL <=J :=K;@JA=:=F=F F9DQK= AKL =K Eƣ?DA;@Ӆ <A= J=D9LAN= 4=JL=ADMF? <=J *A=>=JR=AL=F ?=GJ=>=J=FRA=JL >ǓJ

9DD= č:=J?9:=KL9LAGF=F <9JRMKL=DD=FӅKA=@=::AD<MF?Җәҗӄ #K >ĺDDL 9M>Ӆ <9KK AFK:=KGF<=J= AE  =J=A;@ <=J

&9MHLD=ALMF? <A= *A=>=JR=AL=F L=F<=FRA=DD =@=J ?=JAF? 9MK>9DD=FӅ OG@AF?=?=F <=J KǓ<O=KLDA;@= 2=AD <=K

,=LR?=:A=L=K :=KGF<=JK D9F?= *A=>=JR=AL=F =J>ĺ@JLӄ "A= ?=JAF?=  =LJA=:KD9M>R=AL <=K &=ARO=JCK Ӧ;9ӄ

җҎ @Ӭ9ӧ AF <A=K=E  =J=A;@ C9FF 9M;@ <A=K=F 8MKL9F< FA;@L 9M>DƣK=Fӄ 

 
::AD<MF?ȗɌȘȹ 0=D9LAN= 4=JL=ADMF? <=J 4=JRƂ?=JMF? <=J 4GJD9Mǘ=EH=J9LMJ=F AE ,=LR:=J=A;@ɕ'KLɌ8MKL9F<ɖ 



#J?=:FAKK= <=J %=K9ELKQKL=EKAEMD9LAGF  

 
 

1=AL= ӭҕҒ 

'KL AE 5ĺJE=F=LR >Dĺ;@=F<=;C=F< =AF= CGFLAFMA=JDA;@= +=KK<9L=F=J>9KKMF? <=J č:=J?9:=KL9LAGF=F AFә

KL9DDA=JLӅ D9KK=F KA;@ <A= :=K;@JA=:=F=F 3FL=JKM;@MF?=F CGFLAFMA=JDA;@ <MJ;@>Ǔ@J=Fӄ "A=K =JEƣ?DA;@L =KӅ

MKOAJCMF?=F N=JK;@A=<=F=J 0=?=DKLJ9L=?A=F :=RG?=F 9M> <A= 4GJD9MɃ=EH=J9LMJ RM :=O=JL=FӅ OG<MJ;@

=AF @ƣ@=J=J L@=JEAK;@=J )GE>GJL <=J 4=J:J9M;@=JӅ 9:=J 9M;@ =AF :=KK=J=J  =LJA=: <=K 5ĺJE=F=LR=K J=ә

9DAKA=JL O=J<=F C9FFӄ 

M>:9M=F< 9M> <A=K=F+ƣ?DA;@C=AL=F MF< <=J :=K;@JA=:=F=F MKO=JLMF? <=J *A=>=JR=AL=F OMJ<= <9K  9ә

KAKә1R=F9JAG AE 'KLә8MKL9F< EAL 9F?=H9KKL=J 4GJD9MɃ=EH=J9LMJJ=?=DMF? =JF=ML KAEMDA=JLӄ &A=JRM OMJ<=

<A= MǇ=FL=EH=J9LMJR=ALJ=A@=Ӆ MFL=J <=J FF9@E= =AF=J ?==A?F=L=F 5=LL=JHJG?FGK=Ӆ ME Җ 1LMF<=F N=Jә

K;@G:=Fӄ "MJ;@ <A=K= FH9KKMF? <=J 0=?=DMF? AKL =K Eƣ?DA;@Ӆ <A= :=FƣLA?L= 1HALR=FD9KL <=K 5ĺJE=F=Lә

R=K ME ;9ӄ ҏҎ +5 RM J=<MRA=J=FӅKA=@=::AD<MF?ҖәҏҎӄ #FL?=?=F <=J  9KAKә1AEMD9LAGF =JJ=A;@L <=J 2=Eә

H=J9LMJH=9CӅ ?=?=:=F Ǔ:=J <A= 4GJD9MɃ=EH=J9LMJJ=?=DMF?Ӆ <A= č:=J?9:=KL9LAGF=F RM =AF=E ?ǓFKLA?=ә

J=F 8=ALHMFCLӄ 

 
::AD<MF?ȗɌȐȏȹ MKOAJCMF?=F <=J 4=JRƂ?=JMF? 9M> <A= 1HALR=FD9KL 

 

уΦп !ǳǎŦŀƭƭŀƴŀƭȅǎŜƴ ȊǳǊ wŜǎƛƭƛŜƴȊ ŘŜǎ DŜǎŀƳǘǎȅǎǘŜƳǎ 

3E +ƣ?DA;@C=AL=F RMJ 0=KADA=FRә3FL=JKM;@MF?=F 9M> %JMF<D9?= <=K EG<=DDA=JL=F %=K9ELKQKL=EEGә

<=DDK 9M>RMR=A?=FӅ OMJ<= <9K  9KAKKR=F9JAG AE 'KLә8MKL9F< EAL =AF=E 1QKL=E9MK>9DD <=J :OĺJE=IM=DD=

AE ,GJ<=F <=K ,=LR?=:A=L=K =JF=ML KAEMDA=JLӄ "=J MK>9DD OAJ< >ǓJ9;@L 1LMF<=F 9F?=K=LRL MF< :=?AFFL

AE R=ALDA;@=F )GFL=PL <=K @ƣ;@KL=F 5ĺJE=:=<9J>K 9E ҏҖӄҎҏӄҐҎҏҗӄ 

0=KMDLA=J=F< 9MK <=E MK>9DD <=J ґғ +5 C9FF <9K N=J:D=A:=F<=F &=ARO=JC )"- <=F 5ĺJE=:=<9J> RM

<A=K=E 8=ALHMFCL FA;@L E=@J <=;C=Fӄ "9 O=AL=J@AF <=J "MJ;@>DMKK ?=Oĺ@JD=AKL=L OAJ<Ӆ CGEEL =K RM =Aә

F=E :KAFC=F <=J 4GJD9MɃ=EH=J9LMJ AE ,=LRӄ "A= J=<MRA=JL= 4GJD9MɃ=EH=J9LMJ :J=AL=L KA;@ AE 5ĺJE=ә

F=LR O=DD=F9JLA? 9MK MF< =JJ=A;@L <A= 4=J:J9M;@=JӅ B= F9;@ *9?= AE ,=LRӅ KL9JC R=ALN=JRƣ?=JLӅKA=@=::ADә

<MF?Җәҏҏӄ "9 )"- B=<G;@ 9MKJ=A;@=F< ?JGǇ <AE=FKAGFA=JL AKLӅ @ĺDL KA;@ <=J 2=EH=J9LMJN=JDMKL >ǓJ <=F

8=ALJ9ME <=J 9;@L 1LMF<=F AF %J=FR=Fӄ 



#J?=:FAKK= <=J %=K9ELKQKL=EKAEMD9LAGF  

 
 

1=AL= ӭҕғ 

 
::AD<MF?ȗɌȐȐȹ MK:J=ALMF? <=J FA=<JA?=J=F 4GJD9Mǘ=EH=J9LMJ AE ,=LR :=A MK>9DD <=J :OĦJE= "%5 

M;@ <A= 4GJD9MɃ=EH=J9LMJ =AF=K CJALAK;@=F 4=J:J9M;@=JK =J>ĺ@JL C=AF=F 2=EH=J9LMJ9:>9DD MFL=J <A= <GJL

EAF<=KL=FK FGLO=F<A?= 4GJD9MɃ=EH=J9LMJ NGF җҎ Ẻ! Ӧ)J9FC=F@9MKӧӄ 1A?FA>AC9FL=J= MKOAJCMF?=F =Jә

>ĺ@JL <9K 1QKL=EAE &AF:DA;C9M> <A= 1;@D=;@LHMFCL@9DLMF?ӄ "=J MK>9DD <=K &=ARO=JCK >Ǔ@JLӅ ME <=F

=AF?=KL=DDL=F EAFAE9D=F "Aɀ=J=FR<JM;C 9E 1;@D=;@LHMFCL RM @9DL=FӅ RM =AF=E J9HA<=F FKLA=? <=K FGLә

O=F<A?=F "Aɀ=J=FR<JM;C=K ROAK;@=F 4GJәMF< 0Ǔ;CD9M> 9E HJAEĺJ=F &=ARO=JC )"-ӅKA=@=::AD<MF?

ҖәҏҐӄ 



#J?=:FAKK= <=J %=K9ELKQKL=EKAEMD9LAGF  

 
 

1=AL= ӭҕҔ 

 
::AD<MF?ȗɌȐȑȹ  =LJA=:KH9J9E=L=J =AF=K CJALAK;@=F 4=J:J9M;@=JK ɕ)J9FC=F@9MKɖ KGOA= "AǗ=J=FR<JM;C <=K

&=ARO=JCK )"- 

 

 



F9DQK= MF< 1AEMD9LAGF <=K 1LJGEF=LR=K  

 
 

1=AL= ӭҕҕ 

ф !ƴŀƭȅǎŜ ǳƴŘ {ƛƳǳƭŀǝƻƴ ŘŜǎ {ǘǊƻƳƴŜǘȊŜǎ 

фΦм Lǎǘπ½ǳǎǘŀƴŘ 

"A= AFALA9D ?=HD9FL= &=J9F?=@=FKO=AK= O9J <A= M>:=J=ALMF? NGF "9L=F <=K ƣJLDA;@=F1LJGEF=LR:=LJ=Aә

:=JK "-,#28ӄ "9 <MJ;@ <A=K=F C=AF= "9L=F:=J=ALKL=DDMF? KL9LL>9F<ӅOMJ<=<A= "9L=F9F9DQK= 9M> 9F<=J=

"9L=F:9KAK <MJ;@?=>Ǔ@JLӄ &A=JRM OMJ<= 9M> ƣɀ=FLDA;@= "9L=F RMJǓ;C?=?JAɀ=Fӄ 'FK:=KGF<=J= >ǓJ <=F HJAә

N9L=F 1LJGE:=<9J> CGFFL= 9M> ƣɀ=FLDA;@= N=J>Ǔ?:9J= "9L=FRMJ =:9MMF?KKLJMCLMJӨҗҗөRMJǓ;C?=?JAɀ=F

O=J<=F MF< KG <A=  =<9J>K<A;@L= AE =D=CLJAK;@=F 4=JL=ADF=LR 9:?=K;@ĺLRL O=J<=Fӄ::AD<MF?җәҏR=A?L

=AF =FLKHJ=;@=F<=K #J?=:FAK >ǓJ <A= 1LJGE:=<9J>K<A;@L= 9M> ,A=<=JKH9FFMF?K=:=F= <MJ;@ HJAN9L=

,=LRFMLR=J EAL  =RM? RM <=F =AFR=DF=F 2=ADH9C=L=F NGF '/"GJLEMF<ӄ #K OAJ< <=MLDA;@Ӆ <9KK <A= 2=ADH9ә

C=L= Ґ :AK ғ NGJ 9DD=E AE D9KL?=HJĺ?L=F 'FF=FKL9<L:=J=A;@ CGFR=FLJA=JL KAF<ӄ "A=K N=J<=MLDA;@LӅ <9KK <9K

8MK9EE=FKHA=D NGF )5)әGJA=FLA=JL=J 5ĺJE=:=J=ALKL=DDMF? >ǓJ <A=K= 2=ADH9CL= NGF @G@=E ,MLR=F K=AF

C9FFӄ F<=J=JK=ALK >Ǔ@JL <A= RMKĺLRDA;@= #AF:JAF?MF? NGF D9KLK=ALA?=F 2=;@FGDG?A=F <=J 1=CLGJ=FCGHHә

DMF?:=AKHA=DKO=AK=5ĺJE=HMEH=F G<=J *9<=AF>J9KLJMCLMJӦ*'1ӧ RM =AF=J O=AL=J=F #J@ƣ@MF? <=J1LJGEә

D9KL AF <A=K=F  =J=A;@=Fӄ M>?JMF< <=K $=@D=FK CGFCJ=L=J ,=LR<9L=F CGFFL= <A=K=J #ɀ=CL B=<G;@ FA;@L

AE "=L9AD 9F9DQKA=JL O=J<=Fӄ #AF= AF<AC9LAN= MKK9?= AKL <=FFG;@ Eƣ?DA;@ӄ 

 

::AD<MF?ȘɌȐȹ"A;@L= HJAN9L=J ,=LRFMLR=J AE "GJLEMF<=J 1L9<L?=:A=Lȸ 9:?=D=AL=L 9MK <=E  =KL9F< NGF

5G@F?=:ĦM<=FɗȘȘɘ 

#J?ĺFR=F< RME1LJGE:=<9J> NGF .JAN9L@9MK@9DL=F OMJ<= 9M;@ <=J 'KLә8MKL9F< <=J ƣɀ=FLDA;@=F *9<=AFә

>J9KLJMCLMJ =J>9KKLӄ DK HJAEĺJ= "9L=FIM=DD= OMJ<= <9:=A<9K*9<=KĺMD=FJ=?AKL=J <=J  MF<=KF=LR9?=FLMJ

@=J9F?=RG?=FӅKA=@=ӨҏҎҎөӄ &A=J:=A KL=DDL= KA;@ B=<G;@ @=J9MKӅ <9KK <A= @A=J ?=E=D<=L=F "9L=F Rӄ 2ӄ MFә

NGDDKLĺF<A? KAF<ӄ "9@=J OMJ<=F O=AL=J= "9L=FIM=DD=F@AFRM?=RG?=Fӄ "A=K= =FLKL9EE=F <=J *9<=KĺMә

D=FC9JL= <=K .GJL9DK ?GAF?=D=;LJA;ӅKA=@=ӨҏҎҏөKGOA=<=J *9<=KĺMD=FC9JL= <=K F:A=L=JK +GGNADALQӅKA=@=

ӨҏҎҐөӄ"9 Rӄ 2ӄ J=<MF<9FL= MF< OA<=JKHJǓ;@DA;@= 'F>GJE9LAGF=F NGJD9?=FӅ OMJ<=F <A= "9L=F EAL :?D=A;@

<=J*9<=HMFCLә)GGJ<AF9L=F CGFKGDA<A=JLӄ::AD<MF?җәҐR=A?L <9K #J?=:FAK <=J F9DQK= EAL 1L9F< F>9F?

ҐҎҐҐӄ 
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F9DQK= MF< 1AEMD9LAGF <=K 1LJGEF=LR=K  

 
 

1=AL= ӭҕҖ 

 

::AD<MF?ȘɌȑȹ *9<=HMFCL= AE "GJLEMF<=J 1L9<L?=:A=L AE (9@J ȑȏȑȑ 

 

фΦн !ƭƭƎŜƳŜƛƴŜ ȊǳƪǸƴƊƛƎŜ 9ƴǘǿƛŎƪƭǳƴƎ 

'E RO=AL=F J:=ALKK;@JALL<=J =>ӄ0M@JOMJ<= =AF=F9DQK= <=K 1L9LMK IMG AF <=F @A=J J=D=N9FL=F /M9JLA=ә

J=F <=K "GJLEMF<=J 1LJGEF=LR=KAF  =RM? 9M> <A= RM =JO9JL=F<=F 2=;@FGDG?A=F <=K '/"GJLEMF<ә)GFә

R=HL=K <MJ;@?=>Ǔ@JLӄ M> 1=AL=F <=J =>ӄ0M@J OMJ<=F <9:=A <A= F>GJ<=JMF?=F 9F =AF= RMCǓFɃA?= .D9FMF?

<=J 1LJGEF=LR= AF  =RM? 9M> <A=K= 2=;@FGDG?A=F 9F9DQKA=JLӄ "A= #J?=:FAKK= <=J F9DQK= KAF<AE $GD?=Fә

<=F CMJR 9M>?=>Ǔ@JLӆ 

.JAN9L= *9<=AF>J9KLJMCLMJ 

¶ 1G>=JF FA;@L :=J=ALK NGJ@9F<=FӅ KGDDL= <A= ,=LRHD9FMF? AF <=J ,A=<=JәMF< +ALL=DKH9FFMF? <A=

%D=A;@R=ALA?C=AL HJAN9L=J *9<=NGJ?ĺF?=  =JǓ;CKA;@LA?MF? >AF<=Fӄ &A=J<MJ;@ =FLKL=@L AF <=J ,=LRә

HD9FMF? =AF =J@=:DA;@=J #ɀARA=FRNGJL=ADӄ 

¶ "9K "GJLEMF<=J 1LJGEF=LR OAJ< <MJ;@ K=AF= @G@=  =:9MMF?KәMF< $9@JR=M?<A;@L=NGE #AFә

>DMKK F=M=J ,=LRFMLR=JAF 9DD=F 1L9<L?=:A=L=F :=LJGɀ=F K=AFӅ B=<G;@ FA;@L AE ?D=A;@=F +9Ǉ=ӄ (=

F9;@ /M9JLA=J R=A?L KA;@ =AF= <=MLDA;@ MFL=JK;@A=<DA;@=  =:9MMF?KKLJMCLMJӅ <A= NGJ9MKKA;@LDA;@

EAL MFL=JK;@A=<DA;@=E *9<=AF>J9KLJMCLMJ:=<9J> =AF@=J?=@Lӄ "A=K OAJCL KA;@ :=AKHA=DO=AK= <MJ;@

=AF= N=J?D=A;@KO=AK= @G@= FR9@D 9F 59DD:GP=F Mӄ 9ӄ AF <=F KǓ<DA;@=F 1L9<L?=:A=L=F KGOA= =Aә

F=E =J@ƣ@L=F  =<9J> 9F ƣɀ=FLDA;@=J *'1 AE 1L9<LR=FLJME 9MKӄ 

¶ &AFKA;@LDA;@RMCǓFɃA? Eƣ?DA;@=J#AF?JAɀ= <=K ,=LR:=LJ=A:=JK AF <9K *9<=N=J@9DL=F CGFFL= =AF

 =<9J> F9;@ F=M=F .D9FMF?KAFKLJME=FL=F A<=FLA>ARA=JL O=J<=Fӄ"A=K= OMJ<=F AE KHĺL=J=F 4=Jә

D9M> <=K .JGB=CL=K =FLOA;C=DLӄ 

 



F9DQK= MF< 1AEMD9LAGF <=K 1LJGEF=LR=K  

 
 

1=AL= ӭҕҗ 

Þɀ=FLDA;@=*9<=AF>J9KLJMCLMJ 

¶ 'E 1L9<LC=JF OAJ< KA;@Ӆ :=<AF?L <MJ;@ <A= ?=JAF?= 4=J>Ǔ?:9JC=AL HJAN9L=J *9<=Eƣ?DA;@C=AL=FӅ=AF

=J@ƣ@L=J  =<9J> 9F ƣɀ=FLDA;@=J *9<=AF>J9KLJMCLMJ =J?=:=Fӄ "A=K=J C9FF B= F9;@ 3EK=LR:9JC=AL

<MJ;@ !әOA= "!ә*9<=AF>J9KLJMCLMJ ?=<=;CL O=J<=Fӄ 

¶ #FLD9F? <=J &9MHLN=JC=@JK9;@K=FӅ AFK:=KGF<=J=<=J  ҏ OAJ< KA;@ =AF  =<9J> 9F "!ә*9<=AF>J9ә

KLJMCLMJ =J?=:=Fӄ "A=K=J AKL Rӄ 2ӄ 9M;@ AF <=F .D9FMF?=F <=K Ӕ"=MLK;@D9F<F=LR=Kӑ 9:?=:AD<=Lӄ 

¶ #AF= <=L9ADDA=JL= 3FL=JKM;@MF? =AF=K *9<=@M:K EAL !әMF< "!ә*9<=AF>J9KLJMCLMJ =FLD9F? <=J  ҏ

OMJ<= AE 2=ADH9C=L ғ <=L9ADDA=JL MFL=JKM;@Lӄ 

¶ 8MKĺLRDA;@= *9<=AF>J9KLJMCLMJ C9FF <MJ;@ <=F #AFK9LR :9LL=JA==D=CLJAK;@=J ,MLR>9@JR=M?= =FLKL=ә

@=Fӄ 

¶ 'FK:=KGF<=J= <A= "!ә*9<=AF>J9KLJMCLMJ OAJ< HMFCLM=DD @G@= *9KL=F :AK AF <=F RO=AKL=DDA?=F +5ә

 =J=A;@ N=JMJK9;@=Fӄ "A=K= HMFCLM=DD=  =D9KLMF? DĺKKL KA;@ FMJ K;@O=J HJG?FGKLARA=J=Fӄ #AF=

F=LRHD9F=JAK;@=  =JǓ;CKA;@LA?MF? C9FF EAL @G@=J 1A;@=J@=AL D=<A?DA;@ AF<=J&G;@KH9FFMF?Kә

Ӧ&1әӧӬ+ALL=DKH9FFMF?KәӦ+1әӧ3EKH9FF=:=F= =J>GD?=Fӄ 

.JAN9L= 5ĺJE=HMEH=F 

¶ 5ĺJE=HMEH=F >ǓJ 5G@F?=:ĺM<= KAF< AE "GJLEMF<=J 1L9<L?=:A=L NGJ 9DD=E AF <=F  =J=A;@=F

RM =JO9JL=FӅ AF <=F=F @=ML= C=AF= Ǔ:=JOA=?=F<= 4=JKGJ?MF? EAL $=JFOĺJE= KL9LL>AF<=Lӄ 

¶ "A= MJKHJǓF?DA;@= .D9FMF?KA=@LNGJӅ <A= F=LRHD9F=JAK;@=F MKOAJCMF?=F MF< F=M= .D9FMF?KAFә

KLJME=FL= Nӄ 9ӄ AE  =J=A;@ <=K 2=ADH9C=LK Ґ Ӧ)JGFHJAFR=FNA=JL=Dӧ RM 9F9DQKA=J=Fӄ "=J  =:9MMF?Kә

HD9F <=J 1L9<L "GJLEMF< KA=@L @A=J B=<G;@ =AF= 4=JKGJ?MF? EAL $=JFOĺJE= NGJӄ 'F C=AF=E <=J

:=LJ9;@L=L=F 2=ADH9C=L= AKL <9@=J EAL =AF=E Ǔ:=JOA=?=F<=F #AFK9LR NGF 5ĺJE=HMEH=F RM

J=;@F=Fӄ "A= F=LRHD9F=JAK;@=  =JǓ;CKA;@LA?MF? OMJ<= B=<G;@ AF  =RM? 9M> <A= #FLOA;CDMF? =Aә

F=K .D9FMF?K9FK9LR=K >ǓJ *9<=AF>J9KLJMCLMJ AFCDӄ *9KLE9F9?=E=FLE9ǇF9@E=F EAL?=<9;@Lӄ 

%JGǇOĺJE=HMEH=F 

¶  =A #AFK9LR NGF %JGǇOĺJE=HMEH=F AE "GJLEMF<=J $=JFOĺJE=F=LR AKL AF  =RM? 9M> <A= ,=LRә

HD9FMF?NGF=AF=J ĺ@FDA;@=F HMFCLM=DD=F +=@J:=D9KLMF? <=J 4=JL=ADF=LR= 9MKRM?=@=FӅ OA= =K

:=A <=J "!ә*9<=AF>J9KLJMCLMJ <=J $9DD AKLӄ "9 @A=J>ǓJ C=AF= CGFCJ=L= .D9FMF? NGJDA=?LӅ C9FF 9M;@

<=J F=LRHD9F=JAK;@= #AF>DMKK FA;@L :=O=JL=L :ROӄ 9CLM=DD FA;@L AF <=J ,=LRHD9FMF? :=JǓ;CKA;@LA?L

O=J<=Fӄ 8M =JO9JL=F AKL 9:=JӅ <9KK <A= RM =JO9JL=F<= *=AKLMF? AE +5ә =J=A;@ =FLO=<=J <MJ;@

FK;@DMKK 9F <9K :=KL=@=F<= +ALL=DKH9FFMF?KF=LR G<=J<MJ;@ =AF=F <AJ=CL=F FK;@DMKK 9F <A=

&1Ӭ+1ә3EKH9FF=:=F= =J>GD?Lӄ 

&9F<DMF?K:=<9J> OMJ<= =FLKHJ=;@=F< <=J F9DQK= NGJ 9DD=E :=A <=J F=LRHD9F=JAK;@=F  =JǓ;CKA;@LA?MF?

NGF *9<=AF>J9KLJMCLMJ MF< 5ĺJE=HMEH=F AF <=F MFL=J=F1H9FFMF?K=:=F=F A<=FLA>ARA=JLӄ"9 HJAN9L=

5ĺJE=HMEH=F FA;@L AE $GCMK <=J :=LJ9;@L=L=F 2=ADH9C=L= DA=?=FӅ OMJ<= AE O=AL=J=F .JGB=CLN=JD9M> :=ә

KGF<=JK <A=F=LRHD9F=JAK;@= =JǓ;CKA;@LA?MF? NGF *9<=AF>J9KLJMCLMJ :=LJ9;@L=Lӄ$GJK;@MF?K:=<9J>

OMJ<= @A=J:=A AFK:=KGF<=J= :=A <=J HD9F=JAK;@=F  =JǓ;CKA;@LA?MF? NGF :=LJA=:DA;@=F #AF?JAɀ=F AF <9K

*9KLN=J@9DL=F A<=FLA>ARA=JLӄ 

 

фΦо tƻǘŜƴȊƛŜƭƭŜ 9ƴǘǿƛŎƪƭǳƴƎ ƛƳ vǳŀǊǝŜǊ {ǘŀŘƛƻƴκ²ŜǎǜŀƭŜƴƘŀƭƭŜƴ  

M> <=J %JMF<D9?= ƣɀ=FLDA;@=J "9L=F OMJ<= =AF J=D=N9FL=K .GL=FRA9D >ǓJ O=AL=J= 'FKL9DD9LAGF=F NGF .4ә

FD9?=F MF< #4ә*9<=KL9LAGF=FӦ#D=;LJA; 4=@A;D=ӧAF <A=K=E %=:A=L >=KL?=KL=DDLӄ"9RM OMJ<=F RME =AF=F



F9DQK= MF< 1AEMD9LAGF <=K 1LJGEF=LR=K  

 
 

1=AL= ӭҖҎ 

<A= "9L=F <=K1GD9J<9;@C9L9KL=JK <=K 0=?AGF9DN=J:9F<K 0M@JӨғө MF<RME 9F<=J=F<A=*9<=KĺMD=Fә

)9JL= NGF#D=CLJG+G:ADALĺL ,05ӨҔө ?=FMLRLӄ"=J MK:9M NGF .4ә FD9?=F MF< #4ә*9<=KL9LAGF=FC9FF AFKә

:=KGF<=J= <MJ;@ <A= ,MLRMF? <=J :=KL=@=F<=F .9JC>Dĺ;@=F AE  =J=A;@ 1L9<AGFӬ5=KL>9D=F@9DD=F =Jә

J=A;@L O=J<=Fӄ "9K 1L9<AGF?=:A=L ME>9KKL E=@J=J= .9JC>Dĺ;@=F MF< :A=L=L AFK?=K9EL =LO9 җӄҎҎҎ .9JCә

HDĺLR=ӄ "A=K= ?JGǇ= FR9@D 9F .9JC>Dĺ;@=F 9M> <=E %=:A=L <=K 1L9<AGFK :A=L=L =AF=F ?JGǇ=F 1HA=DJ9ME

>ǓJ <A=3EK=LRMF?O=AL=J=J #4ә*9<=KL9LAGF=Fӄ MǇ=J<=E :A=L=F<A= .9JC>Dĺ;@=F =AF ?JGǇ=K .GL=FRA9D >ǓJ

<A= 'FKL9DD9LAGF NGF "9;@ә.4ә FD9?=FӦ;9ӄҏҖ +5HӧӅ OA= AF::AD<MF?җәґ<9J?=KL=DDLӄ +AL &AD>= NGF 1H=Aә

;@=JKQKL=E=F CƣFF=F =FLKHJ=;@=F<= #F=J?A=E9F9?=E=FLCGFR=HL= =FLOA;C=DL O=J<=FӅ ME <A= NGF

<=F .4ә FD9?=F =JR=M?L= #F=J?A= DGC9D >ǓJ <9K *9<=F NGF #D=CLJG>9@JR=M?=F RM FMLR=Fӄ 

 

::AD<MF?ȘɌȒȹ ü:=JKA;@L Ʈ:=J <A= HGL=FRA=DD= "9;@>DĦ;@= >ƮJ .4ɌFD9?=F AE  =J=A;@ 1L9<AGF ɕ2.Ȕɖ 



*9:GJL=;@FAK;@= 'EHD=E=FLA=JMF? =AF=J RMKL9F<KGJLGJA=FLA=JL=F ,=LR>Ǔ@JMF? AE 1LJGEF=LR  

 
 

1=AL= ӭҖҏ 

мл [ŀōƻǊǘŜŎƘƴƛǎŎƘŜ LƳǇƭŜƳŜƴǝŜǊǳƴƎ ŜƛƴŜǊ ȊǳǎǘŀƴŘǎƻǊǘƻǊƛŜƴǝŜǊǘŜƴ 

bŜǘȊŦǸƘǊǳƴƎ ƛƳ {ǘǊƻƳƴŜǘȊ 

'E 09@E=F <A=K=K 4GJ@9:=FK OMJ<= =AF= RMKL9F<KGJA=FLA=JL= ,=LR>Ǔ@JMF? AE 1LJGEF=LR MFL=JKM;@Lӄ

'FK:=KGF<=J=OMJ<= =AF *9:GJHJǓ>KL9F< >ǓJ <A= 'EHD=E=FLA=JMF? MF< 49DA<A=JMF? NGF 1LJGEF=LR>Ǔ@ә

JMF?KәMF< 1=CLGJ=FCGHHDMF?KKLJ9L=?A=F AE 1E9JL %JA< 2=;@FGDG?Q*9:ӅKA=@=::AD<MF?ҏҎәҏӅ<=K A=ґә

'FKLALMLK=AF?=JA;@L=Lӄ "9K 8A=D O9J <A= D9:GJL=;@FAK;@= ,9;@:AD<MF? =AF=K J=9D=F 4=JKGJ?MF?K?=:A=L=K

AF "GJLEMF<ӄ 2=AD <A=K=J #AFJA;@LMF? O9J =AF= )GEEMFAC9LAGFKAF>J9KLJMCLMJ RMJ č:=JLJ9?MF? NGF +=KKә

<9L=F 9MK <=E KAEMDA=JL=F 1LJGEF=LR 9F <A= č:=JO9;@MF?KәMF< 4=JO9DLMF?KHD9LL>GJE=Fӄ"A= OA;@ә

LA?KL=F KH=CL= <=J 3FL=JKM;@MF? O9J=F <A= 1H9FFMF?KJ=?=DMF? MF< <9K č:=JD9KLE9F9?=E=FL <MJ;@

<=F  =LJA=: NGF )5)ә FD9?=F MF< *9<=KL9LAGF=F >ǓJ #D=CLJG>9@JR=M?=ӅME <A= :J=?=DMF? =JF=M=J:9J=J

#F=J?A=F OA= .4ә FD9?=F RM :=?J=FR=Fӄ 

 

::AD<MF?ȐȏɌȐȹ  DA;C AF <9K 1E9JL %JA< 2=;@FGDG?Q *9: ɕ1%2*ɖɌɕȐɖ #FLOA;CDMF?KME?=:MF?ȸ ɕȑɖ +G:AD=J

J:=ALKHD9LRȸ ɕȒɖ .JƮ>KL9F< >ƮJ 1H9FFMF?KJ=?D=Jȸ ɕȓɖ .JƮ>KL9F< >ƮJ 'EH=<9FRJ=?D=Jȸ ɕȔɖ .JƮ>KL9F< >ƮJ #4Ɍ*9Ɍ
<=KL9LAGF=Fȸ ɕȕɖ ȑȏȏɌC4Ɍ*=AKLMF?KN=JKLĦJC=Jȸ ɕȖɖ +==LAF?J9MEȸ ɕȗɖ J:=ALKHD9LR ˧ -H9D 02 1AEMD9LGJȸ ɕȘɖ JɌ

:=ALKHD9LR Ȕ%Ɍ,9;@:AD<MF?ȸ ɕȐȏɖ 1=JN=JJ9MEȸ ɕȐȐɖ J-,2 

 

млΦм [ŀōƻǊǳƳǎŜǘȊǳƴƎ 

&AFKA;@LDA;@ <=J  =LJ9;@LMF? <=K =D=CLJAK;@=F ,=LR=KAE 2.ғCGFFL=F=KC=AF= 'F>GJE9LAGF=F Ǔ:=J <A=

=D=CLJAK;@= 5AJCD=AKLMF? G<=J Ǔ:=J <9K  DAF<D=AKLMF?KN=J@9DL=F MF< <A= DGC9D= 1H9FFMF? Ǔ:=JEALL=DL

O=J<=Fӄ "9@=J OMJ<= <A= ?=HD9FL= *9:GJAFL=?J9LAGF=AF=KAFL=DDA?=FL=F +=KKKQKL=EK <MJ;@ NAJLM=DD=

+=KKMF?=F 9MK <=E KAEMDA=JL=F 1LJGEF=LR =JK=LRLӄ 'FK:=KGF<=J=OMJ<==AF=F&9J<O9J=әAFәL@=әDGGHә

.JǓ>KL9F<Ӧ&'*ӧ>ǓJ <A= #FLOA;CDMF? =AF=J RMKL9F<KGJA=FLA=JL=F,=LR>Ǔ@JMF?AE 1LJGEF=LRCGFR=HLAGFA=JL

MF<ME?=K=LRLӄ 

 

млΦмΦм IŀǊŘǿŀǊŜπƛƴπǘƘŜπƭƻƻǇπ{ŜǘǳǇ 

"=J AEHD=E=FLA=JL=.JǓ>KL9F< :=KL=@L KGOG@D 9MK KAEMDA=JL=F #D=E=FL=F 9DK 9M;@ &9J<O9J=ә)GEHGә

F=FL=FӅ<A= EALL=DK=AF=K &9J<O9J=әAFәL@=әDGGHә4=J>9@J=FK Ӧ&'*ӧ ?=CGHH=DL OMJ<=FӅKA=@=::AD<MF?

ҏҎәҐӄ 'FK:=KGF<=J= OMJ<= =AF ,=LREG<=DD AF =AF=E #;@LR=ALKAEMD9LGJ AEHD=E=FLA=JLӄ "9K ,=LREG<=DD

OMJ<= KG EG<=DDA=JLӅ <9KK =K J=9D= ,=LRKR=F9JA=F AF +ALL=DKH9FFMF?KF=LR=F AF 9MK?=Oĺ@DL=F 1L9<L?=ә



*9:GJL=;@FAK;@= 'EHD=E=FLA=JMF? =AF=J RMKL9F<KGJLGJA=FLA=JL=F ,=LR>Ǔ@JMF? AE 1LJGEF=LR  

 
 

1=AL= ӭҖҐ 

:A=L=F NGF "GJLEMF< 9::AD<=Lӄ "9JǓ:=J @AF9MK OMJ<= =AF ;DGM<:9KA=JL=K ,=LRǓ:=JO9;@MF?KLGGD =AF?=ә

K=LRLӅ ME =AF= 8MKL9F<KK;@ĺLRMF? <=K KAEMDA=JL=F ,=LR=K <MJ;@RM>Ǔ@J=Fӄ MǇ=J<=E OMJ<=F &9J<O9J=ә

+=KK?=JĺL= EALL=DK *=AKLMF?KN=JKLĺJC=JF 9F <A= 1AEMD9LAGF 9F?=K;@DGKK=FӅ ME OA;@LA?= %JƣǇ=F <=K KAә

EMDA=JL=F ,=LR=K RM E=KK=Fӄ "A=K= +=KKO=JL= OMJ<=F Ǔ:=J1L9F<9J<ә)GEEMFAC9LAGFKHJGLGCGDD=9F

<9K ;DGM<:9KA=JL= ,=LRǓ:=JO9;@MF?KLGGD Ǔ:=JEALL=DLӄ "A= #J?=:FAKK= <=J 8MKL9F<KK;@ĺLRMF? OMJ<=F

9F =AF= =PL=JF= 1L=M=JMF?KHD9LL>GJE ?=K=F<=Lӄ "A=K N=J9FD9KKL= =FLKHJ=;@=F<= 1L=M=JMF?K9D?GJAL@E=F

>ǓJ <=F  =LJA=: <=K KAEMDA=JL=F ,=LR=Kӄ "A= <9J9MK J=KMDLA=J=F<=F #J?=:FAKK= OMJ<=F 9F9DQKA=JLӅ ME N=Jә

K;@A=<=F= 1L=M=JMF?KEƣ?DA;@C=AL=F RMJ 3EK=LRMF? <=K K=CLGJ=FǓ:=J?J=A>=F<=F ,=LR:=LJA=:KRM HJǓә

>=F MF< HJ9CLAK;@= KH=CL= NGJ =AF=E #AFK9LR AE $=D< RM :=JǓ;CKA;@LA?=Fӄ 

 

::AD<MF?ȐȏɌȑȹü:=J:DA;C <=J CGFRAHA=JL=F &9J<O9J=ɌAFɌL@=Ɍ*GGHɌ1=LMH 

 

млΦмΦн aƻŘŜƭƭŜ  

ҏҎӄҏӄҐӄҏ ,=LREG<=D 

$ǓJ <A= 3FL=JKM;@MF?=AF=J RMKL9F<KGJA=FLA=JL=J ,=LR>Ǔ@JMF?OMJ<= <A= 1AEMD9LAGF <=K 1LJGEF=LR=K 9M>

2. ғCGFR=FLJA=JLӅKA=@=::AD<MF?ҏҎәґӅ OG <A= N=J>Ǔ?:9J=F "9L=F AF )GE:AF9LAGF EAL =F;@E9JCә+Gә

<=DD=F=AF= =ɀ=CLAN= "9JKL=DDMF? <=K J=9D=F 1LJGEF=LR=K DA=>=JF CGFFL=Fӄ MǇ=J<=E AKL <=JMK:9M<=K

5ĺJE=F=LR=K ?=HD9FLӅ OG>ǓJ RMCǓFɃA? AE  =J=A;@ 1L9<AGF F=M= 5ĺJE=D9KL=F ?=OGFF=F O=J<=F KGDD=Fӄ

DK =J?ĺFR=F<= FD9?= OAJ< AF <A=K=E  =J=A;@ 9M;@ =AF= CJ9ɃOĺJE=?=CGHH=DL= FD9?= AFL=?JA=JL Ӧ5ĺJә

E=HMEH=Ӆ )5)ә FD9?=ӧӅ O=D;@= RMCǓFɃA?= $D=PA:ADALĺL=F 9M> MFL=JK;@A=<DA;@=F #:=F=F :=J=ALKL=DD=F

KGDDӄ 

DK J=D=N9FL= 'F>GJE9LAGF >ǓJ <A= 1AEMD9LAGF <=K 1LJGEF=LR=K OMJ<= <=J 9CLM=DD= #FLOA;CDMF?KKL9F< :=ә

RǓ?DA;@ <=J AFKL9DDA=JL=F .4әFD9?=F MF< <=J *9<=AF>J9KLJMCLMJ NGF #D=CLJG>9@JR=M?=F 9F9DQKA=JLӄ ,9;@

F?9:=F <=J "#5Ґҏ KAF< 9M> <=E %=:A=L <=K 1L9<AGFK <=JR=AL Ҕ .4ә FD9?=F EAL =AF=J %=K9ELD=AKLMF?



*9:GJL=;@FAK;@= 'EHD=E=FLA=JMF? =AF=J RMKL9F<KGJLGJA=FLA=JL=F ,=LR>Ǔ@JMF? AE 1LJGEF=LR  

 
 

1=AL= ӭҖґ 

NGF ҏӅҖғ +5HAFKL9DDA=JLӄ 5=AL=J= .4ә FD9?=F KAF< 9M;@ AE  =J=A;@ <=K )J=MRNA=JL=DK RM >AF<=Fӄ M>?JMF<

<=J ?=JAF?=J=F AFKL9DDA=JL=F *=AKLMF? KAF< KA= B=<G;@ >ǓJ <A=K= F9DQK= FA;@L NGF 0=D=N9FRӄ +AL &AD>= NGF

ƣɀ=FLDA;@=F 0=KKGMJ;=F OMJ<= <=J 9CLM=DD= 1L9F< <=J #FLOA;CDMF? NGF #4ә*9<=AF>J9KLJMCLMJ=F >ǓJ #D=CLә

JG>9@JR=M?= AF 2. ғ =JEALL=DLӅKA=@=29:=DD=ҏҎәҏӄ 'E  =J=A;@ <=K )J=MRNA=JL=DK :=>AF<=F KA;@ ґ *9<=KL9LAә

GF=F <=K 2QHK Ґ >ǓJ !ә*9<MF?ӄ 'E  =J=A;@ <=K 1L9<AGFK :=KL=@=F Ґ *9<=KL9LAGF=F <=K 2QHK Ґ MF< =AF=

*9<=KL9LAGF <=K 2QHK !!1Ӆ <A= 9M;@ K;@F=DD=K "!ә*9<=F =JEƣ?DA;@Lӄ   

 

::AD<MF?ȐȏɌȒȹ/M9JLA=JK9:?J=FRMF? 2.Ȕ 

$ǓJ <A= "9JKL=DDMF? <=K 1LJGEF=LR=K AE 2. ғ OMJ<= <9K+ALL=DKH9FFMF?K:=F;@E9JCә,=LR <=J !'%0#

ӨҏҎғө9MK?=Oĺ@DLӄ "A=K OMJ<= KG 9F?=H9KKLӅ <9KK =K <=E :=KL=@=F<=F ,=LRRMKL9F< AE $=D< Ӧ2. ғӧ =FLә

KHJA;@Lӄ 'FK:=KGF<=J= OMJ<= <9K ?=K9EL= J=9D= ,=LR AF ҏҏ )FGL=F 9??J=?A=JLӄ (=<=J )FGL=F =FL@A=DL =AF

9??J=?A=JL=K +G<=DD NGF *9KL=F MF< #JR=M?=JFӄ 5=AL=J= +G<=DD9FH9KKMF?=F OMJ<=F =FLKHJ=;@=F< <=F

NGJ?=?=:=F=F 1R=F9JA=F NGJ?=FGEE=Fӄ "9 C=AF= $=D<E=KKMF?=F 9MK <=E 1LJGEF=LR NGJ?=?=:=F O9ә

J=FӅ OMJ<=F >ǓJ <A= N=JK;@A=<=F=F 1AEMD9LAGFKKR=F9JA=F 1L9F<9J<D9KLHJG>AD= KGOA= #JR=M?MF?KHJG>AD=

N=JO=F<=LӅ <A= AE 09@E=F <=K 1AE =F;@ә.JGB=CLKӨҏҎҔө9DK 8=ALJ=A@=Fƣɀ=FLDA;@:=J=AL?=KL=DDL OMJ<=Fӄ

"9K KAEMDA=JL= +G<=DD ME>9KKL 9M;@ =AF= FR9@D KL=M=J:9J=J FD9?=FӅ OA= Rӄ  ӄ .@GLGNGDL9AC9FD9?=F G<=J

*9<=KL9LAGF=F >ǓJ #D=CLJG>9@JR=M?=Ӆ <A= NGF =AF=E R=FLJ9D=F 0=?D=J Ǔ:=J +G<:MK 2!. ?=KL=M=JL OMJ<=Fӄ 

29:=DD=ȐȏɌȐȹ 'KLɌ8MKL9F< <=J AFKL9DDA=JL=F #4Ɍ*9<=KL9LAGF=F AE  =J=A;@ NGF 2. ȔɗȐȏȔɘ 

2.ғ %=:A=L 1L9F<GJL  =LJ=A:=J *9<=LQHӅ *=AKLMF? 

)J=MRNA=JL=D #KK=F=J 1LJ9Ǉ= Ӭ *A=:A?KLJ9Ǉ= 'FFG?Q =0G9EAF? Ґ P 2QH ҐӅ ҐҐ C5 

)J=MRKLJ9Ǉ= ҕ 'FFG?Q =0G9EAF? Ґ P 2QH ҐӅ ҐҐ C5 

1GFF=FKLJ9Ǉ= җҔ 'FFG?Q =0G9EAF? Ґ P 2QH ҐӅ ҐҐ C5 

1L9<AGFӬ 5=KL>9ә

D=F@9DD= 

0@=AFD9F<<9EE ҐҎҎ 'FFG?Q=0G9EAF? Ґ P 2QH ҐӅ ҐҐ C5 

1LJG:=D9DD== 'FFG?Q =0G9EAF? Ґ P 2QH ҐӅ ҐҐ C5 

1;@OAEEO=? Ґ "#5Ґҏ Ґ P !!1Ӆ ҏғҎ C5 

 
































































