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Erneuerbare Energien.

Sonne, Holz, WRG, Nah-/Fernwärme.

Lochbachstrasse 22, Postfach

CH-3414 Oberburg bei Burgdorf

Tel +41 (0)34 420 30 00 www.jenni.ch

Fax +41 (0)34 420 30 01 info@jenni.ch 



 ! "#$$%&'$#()%#*#+,$%-&./0&12+,34+,5*(455#&660&78&9&: ; &<3#(3=()0&>#?#@2$&A ;&BCD: & 6C&:C&CC0&E4F&A ;&BCD: & 6C&:C&C;0&&GGGHI#$$%H+,

 !" #$%&''()*+),("-(."/.0%%()12345'5(.$),"-(."678&.&)8&,(
J#%&K#(&(%+,*%)#$&.=5?#)=$)&K#(&L2?4(4$?4)#&)#,*&#5&=M&K%#&N#($O$@*%)#&E#5*?#)=$)&=$K&)#)#$5#%*%)#&.35*%MM=$)&K#(&
$4+,@2?)#$K#$&/(P55#$&4$&#%$#M&)#)#3#$#$&L*4$K2(*H

" 9788(:47.;8+<*("" =:"" >'?@

" 63(5<*(.A78$'()"" B63"" >'C@

" D(5E8(5%4$),%F(-&.;"" G
D
"" >:H@

" I(<:$),%,.&-"" I/"" >J@

Q#(& Q#+-=$)5)(4K& %5*& =$5#(& '()#3$%50& K45& G%(&M%*&MP)?%+,5*& -?#%$#M&.=@G4$K& 4$&R4*#(%4?& B/(4=#& '$#()%#D& =$K&
/#?K&2S*%M4?&,2+,,4?*#$&G2??#$H&.M&L*4$K2(*&%5*&M#%5*#$5&$%+,*5&T=&N#(U$K#($V&#(&G%(-*&4?5&W2$5*4$*#&4=@&K#$&8#%T9
?#%5*=$)53#K4(@&#%$H&X#%*#(&3#5*%MM#$&K%#&J4=4(*&=$K&K%#&/(P55#&K#5&84=5#5&K#$&8#%T&?#%5*=$)53#K4(@H

W2??#-*2(@?U+,#0& 9$#%)=$)& =$K& 92(%#$*%#(=$)0& LS#%+,#(N2?=M#$& =$K& '$#()%#3#K4(@& @O(& 8#%T=$)& =$K& X4(MG455#(&
K#@%$%#(#$&=$5#(#$&84$K?=$)55S%#?(4=M&3#%M&.=5?#)#$&#%$#(&L2?4(4$?4)#H&Q%#5#&/(P55#$&G%(-#$&4=@#%$4$K#(&#%$&
=$K&=$*#(?%#)#$&@O(&5%+,&N#(5+,%#K#$#$0&$%+,*&-2$5*4$*#$&'%$@?O55#$Y

8#%T&?#%5*=$)53#K4(@&K#5&/#3U=K#5Y&J#(#+,$=$)5)O*#&K#5&8#%T&?#%5*=$)53#K4(@50&M#*#2(2?2)%5+,#&=$K&-?%M4*%5+,#&
L+,G4$-=$)#$&B8#%T)(4K*4)#0&Z455%N$=*T=$)D0&J#$=*T#(N#(,4?*#$&B1O@*=$)0&[4=M*#MS#(4*=(DH

X4(MG455#(3#K4(@Y&.=534=5*4$K4(K0&.$T4,?&J#G2,$#(0&J#$=*T#(N#(,4?*#$H

W2??#-*2(#(*(4)Y&/O*#&K#(&'(*(4)53#(#+,$=$)0&M#*#2(2?2)%5+,#&=$K&-?%M4*%5+,#&L+,G4$-=$)#$&B?4$)#&L+,?#+,*G#*9
*#(S#(%2K#$0&LM2)DH

LS#%+,#()(P55#Y&Q%#&*,#(M%5+,#$&\#(?=5*#&G#(K#$&4?5&%M&/#3U=K#&N#(3?#%3#$K&4$)#$2MM#$&=$K&5%$K&3#(#+,#$34(H&
Q%#5#5&\#(,4?*#$&-4$$&(#?4*%N&)#$4=&$4+,N2??T2)#$&G#(K#$H

R#,(I4,(#5N#()?#%+,#& K#(&R#*#2K4*#$& T#%)#$& T=M& J#%5S%#?0& K455& K%#& T=(& \#(@O)=$)& 5*#,#$K#& L*(4,?=$)5#$#()%#&
&52G%#&K%#&8#%T)(4K*4)#&4$&#%$#M&K#@%$%#(*#$&L*4$K2(*&=M&M#,(&4?5&;C]&5+,G4$-#$&-P$$#$H&

'3#$52&G#%55&M4$0&K455&K#(&'$#()%#3#K4(@& @O(&J(4=+,G4(MG455#(&TG%5+,#$&K#(&8U?@*#&=$K&K#M&Q2SS#?*#$&K#5&
^2(MN#(3(4=+,5&3#*(4)#$&-4$$0&G#$$&5%+,&J#G2,$#(&#$*5S(#+,#$K&N#(,4?*#$H&Q%#5&%5*&%M&^%#K(%)#$#()%#,4=5&=M52&
M#,(&N2$&J#K#=*=$)0&G#%?&K#(&'$#()%#3#K4(@& @O(&X4(MG455#(&#%$#$&3#K#=*#$K#$&>#%?&K#5&/#54M*GU(M#3#K4(@5&
4=5M4+,*H

Q4&K%#&G%+,*%)5*#$&'%$@?=55)(P55#$&K#(&/#54M*GU(M#3#K4(@&=$K&K#(&W2??#-*2(#(*(4)&%M&X%$*#(,4?3I4,(&5%$K0&-4$$&#%$&
#(M%**#?*#(&Q#+-=$)5)(4K&M%*&#%$#(&_$5%+,#(,#%*&%M&[4,M#$&K#(&IU,(?%+,#$&'(*(4)55+,G4$-=$)#$&N4(%%#(#$H&[#5=?&*%#(*&
4=5&K#(&[#+,$=$)&#%$&Q#+-=$)5)(4K&=M&;CC]&,#(=M0&%5*&K45&4?52&-#%$#&/4(4$*%#&@O(&#%$#&\2??K#+-=$)0&4$K#(#(9
5#%*5&-P$$*#&#%$&`aC]984=5b&O3#(&M#,(#(#&"4,(#&2,$#&c=54*T#$#()%#&4=5-2MM#$0&G#$$&K%#&_M)#3=$)5#%$@?O55#&
&)O$5*%)&5%$KH

&

\#(5+,%#K#$#& d3#(?#)=$)#$& =$K& #%$#& (#?4*%N&
)(255#&c4,?&N2$&J#(#+,$=$)#$&,43#$&=$5&&K%#5#&
X%(-=$)5G#%5#&@45534(&)#M4+,*H&Q%#&[#5=?*4*#&
-P$$#$&G%(&e,$#$&%$&K#$&@2?)#$K#$&>43#??#$&=$K&
Q%4)(4MM#$&S(U5#$*%#(#$&B43&L#%*#& fDH

Q%#5#&#(MP)?%+,#$&#%$#&L+,$#??O3#(5%+,*0&G450&
G20&M%*&G#?+,#M&.=@G4$K&%$&#*G4&#((#%+,*&G#(9
K#$&-4$$H

_$5#(#(&J#(#+,$=$)&?%#)*&K45&R2K#??&#%$#5&'E8&
M%*& &Z#(52$#$&M%*&$2(M4?#M&.=534=5*4$K4(K&
T=)(=$K#H

Q4M%*& L%#& 3#%& e$*#(#55#& e,(& #%)#$#5& Z(29
I#-*& 5S#T%@%5+,& (#+,$#$& =$K& 2S*%M%#(#$& -P$9
$#$& =$K& L%#& E(4)#$& 3#4$*G2(*#$& -P$$#$0&
G%#& `G%#& N#(,U?*& 5%+,& K%#& .$?4)#& 4$& M#%9
$#M& L*4$K2(*gb0& `G45& M4+,*& K%#& W2??#-9
*2($#%)=$)& 4=5gb0& `G45& S455%#(*0& G#$$& K#(&
8#%T3#K4(@& CHh&-X& *%#@#(& ?%#)*& 2K#(& K#(& LS#%+,#(& 6&Mi& M#,(& e$,4?*& 4=@G#%5*gb& =5GH0& 5*#??#$& G%(& &e,$#$& %M& .$9
,4$)& BL#%*#& fjD& =$5#(#& [#+,#$M#*,2K#& =$K& K#(#$& .$G#$K=$)& M%*& 8%?@#& #%$#5& [#+,#$S(2)(4MM#5& 4=@&&&
GGGHI#$$%H+,&K#*4%??%#(*&N2(H&



R4%&6C;C&k&Q45&L2$$#$,4=5&l&:H&O3#(4(3#%*#*#&=$K&#(G#%*#(*#&.=@?4)#  f

W2??H9'(*(4)& ^=*T34(#(&"4,(#5#(*(4)&K#(&W2??#-*2(#$&
m

8
& $2*G#$K%)#&8#%T?#%5*=$)&3#%&9jn7

'
8
& -2$N#$*%2$#??#(&"4,(#5#$#()%#3#K4(@&K#(&8#%T=$)

'
XX
& "4,(#5#$#()%#3#K4(@&@O(&X4(MG455#(&B@%F&;!C&?&S(2&>4)0&o&>&hCn7D

 !"#$!%&'()!"*&'%!+!,(+%-!,*%.,%!"/!"(0,$1#!,

" " " " " " "

64&)-7.4K"9874()">6<*L(5E(."M544(88&)-@

& 6C&Mp&  C&Mp& &&&&&&&&&&&&&&&jC&Mp& & &W2??#-*2(@?U+,#

& m
8
&B-XD

& '
8
A'

XX
& h&Mi& ;C&Mi& 6C&Mi& hC&Mi& h&Mi& ;C&Mi& 6C&Mi& hC&Mi& ;C&Mi& 6C&Mi& hC&Mi& ;CC&Mi& LS#%+,#(N2?=M#$

&B-X,q"4,(D

& 6Hh& fCH!& fhH & j6H!& ;C!H6& ja& a6H6& aaH!& ;6;Hj& ;C & ;;CHh& ;::H!& ;f;Hj& Q#+-=$)5)(4K&B]D

& jfC!& !; !& !h! & f;a & a6 !& ff j& jC6f& j!f;& ;C!C & aCh & a!6C& ;;!:;& ; ahf& W2??H9'(*(4)&B-X,D

& h& h:H6& hhH6& haHj& f & f;Ha& f & fa& a H & aCH;& a Hh& ;Cj& ;:CH6& Q#+-=$)5)(4K&B]D

& ; C;!& f hf& ff:f& j:j6& ;C:f6& ;CCfj& ;C:f6& ;;Cf:& ;:6:;& ;6!6j& ;:6 h& ;h;:f& ;j6 a& W2??H9'(*(4)&B-X,D

& ;C& :hH:& :!H & :a&   H:& h6H!& h & h!& !:Hf& f6H!& fh& j:H6& a!Hj& Q#+-=$)5)(4K&B]D

& 6 !:!& j!af& ja!j& a!Cj& ;Ca; & ;6aha& ;::C:& ;:fa!& ;h!a:& ;fjj!& ;j ff& 6Cfa & 6:j j& W2??H9'(*(4)&B-X,D

& 6C& 6;H;& 66H;& 66Hh& 6 Hj& ::Hf& : Hh& :!H;&  CH!& h;H;& h6Hh& hfH & ! Hj& Q#+-=$)5)(4K&B]D

&  hjf!& a!jC& ;C;:a& ;C:66& ;;:ff& ;h !C& ;hj6f& ;!h!;& ;j!6!& 6:  :& 6 Cjh& 6!:::& 6af6j& W2??H9'(*(4)&B-X,D&

64&)-7.4K"I&A7%">N(.,.(,57)@

& 6C&Mp&  C&Mp& &&&&&&&&&&&&&&&&jC&Mp& &&&W2??#-*2(@?U+,#

& m
8
&B-XD

& '
8
A'

XX
& h&Mi& ;C&Mi& 6C&Mi& hC&Mi& h&Mi& ;C&Mi& 6C&Mi& hC&Mi& ;C&Mi& 6C&Mi& hC&Mi& ;CC&Mi& LS#%+,#(N2?=M#$

&B-X,q"4,(D

& 6Hh& a H!& af& ;C;H!& ;;f& ;C6H;& ;Ch& ;;CHh& ;6!Hf& ;ChHa& ;;;Hj& ;6aH!& ;hfH!& Q#+-=$)5)(4K&B]D

& ;;faf& ;;;!C& ;;  :& ;;aj!& ;:jC6& ;6C h& ;6:jf& ;:C:!& ; a f& ;6 a:& ;:;ja& ;h6ja& ;jha6& W2??H9'(*(4)&B-X,D

& h& f6H6& f:H:& fh& faH & ahHj& a!H:& aaHh& ;CjHa& ;C:& ;ChHa& ;; Hh& ;:C& Q#+-=$)5)(4K&B]D

& 6C;aa& ; hj & ; jC!& ;h; a& ;!C:j& ;a:h;& ;a h6& 6CCaj& 6;aaf& 6CjCh& 6;:a;& 6:;6j& 6!6ha& W2??H9'(*(4)&B-X,D

& ;C&  h&  hH6&  hHh&  hHa& f H;& f Hf& f!H:& j;& afH!& aaH6& ;C6Hf& ;CfHh& Q#+-=$)5)(4K&B]D

& :fCC6& ;!!h;& ;!f6h& ;!j:!& ;!aj & 6f ;j& 6f! C& 6j6::& 6aaf6& :!;; & :!fC!& :jCC;& :aafff& W2??H9'(*(4)&B-X,D

& 6C& 6 H;& 6 H6& 6 H & 6 Hh&  !H6&  !H:&  !Hh&  !Ha& fhHh& f!Hh& fa& j;Hf& Q#+-=$)5)(4K&B]D

& fC!Cf& ;fC;!& ;fCjf& ;f66j& ;f6aa& :6!6C& :6!a;& :6j:6& ::;;h& h::Cj& h C; & hhfjC& hf!j!& W2??H9'(*(4)&B-X,D& &

64&)-7.4K"O7<&.)7">=83()P6Q-P6(54(@

& 6C&Mp&  C&Mp& &&&&&&&&&&&&&&&&jC&Mp& &&&W2??#-*2(@?U+,#

& m
8
&B-XD

& '
8
A'

XX
& h&Mi& ;C&Mi& 6C&Mi& hC&Mi& h&Mi& ;C&Mi& 6C&Mi& hC&Mi& ;C&Mi& 6C&Mi& hC&Mi& ;CC&Mi& LS#%+,#(N2?=M#$

&B-X,q"4,(D&

& 6Hh& a6H;& a!Hj& ;C & ;6fH;& ;C6Ha& ;C!Hf& ;;!& ;:aH6& ;CjH!& ;;j& ; hHf& ;a6Hf& Q#+-=$)5)(4K&B]D

& f;hh& !haC& !a6!& f  ;& aCa & f:!6& f!: & j:CC& aa!C& fffC& f  :& ;C 6h& ;:fjf& W2??H9'(*(4)&B-X,D

& h& f;H & f H & jCH & afH;& a H:& afH:& ;C6& ;;f& ;C:H!& ;Ca& ;6!& ;h!H & Q#+-=$)5)(4K&B]D

& ;!a;:& ;6Cf!& ;6hj:& ;:haj& ;! 6:& ;ha a& ;! h!& ;f6h;& ;afjj& ;fh66& ;j :h& 6;:;C& 6! h6& W2??H9'(*(4)&B-X,D

& ;C&  fHa&  aHa& h:Hj& ! Ha& fCH:& f6H6& fhHf& j!Hf& afH;& ;CCH;& ;;;& ;6jH!& Q#+-=$)5)(4K&B]D

& ;j :C& jj6j& a;af& aa;h& ;;a!;& ;6ah!& ;::C!& ;:ah6& ;hafa& ;fja!& ;j  j& 6C hf& 6:fC;& W2??H9'(*(4)&B-X,D

& 6C& 6fH & 6jHh& :CHh& :hH!&  !&  f&  a& hh& !aHa& f6& fjH6& jjH:& Q#+-=$)5)(4K&B]D

& :: !h& a;!a& ah:j& ;C6Cf& ;;a; & ;h:a & ;hf6a& ;!:aj& ;j C!& 6::a6& 6 Cah& 6!;fC& 6ahhC& W2??H9'(*(4)&B-X,D& &



 j "#$$%&'$#()%#*#+,$%-&./0&12+,34+,5*(455#&660&78&9&: ; &<3#(3=()0&>#?#@2$&A ;&BCD: & 6C&:C&CC0&E4F&A ;&BCD: & 6C&:C&C;0&&GGGHI#$$%H+,

64&)-7.4"9874()& Q#+-=$)5)(4K&4?5&E=$-*%2$&K#(&W2??#-*2(rU+,#&=$K&K#(&LS#%+,#(9
)(P55#&3#%&m

8
&6Hhqhq;Cq6C&-X

 !"

#$%&'(

 )"

 ""

*"

!"
"% )" !" *" +"  "" ,-../%&0)(

+"

1"%02

 ""%02

)"%02

 "%02

1%02

120

DG (%)

100

80

40

20
0 20 40 60 80 100 Koll. (m2)

60

50 m3

100 m3

20 m3

10 m3

5 m3

 !!

"#$%&'

(!

)!

*!

!
!$ *! +! )! (!  !! ,-../$%0*'

+!

 !!$01

2!$01

*!$01

23 !$01

100

DG (%)

80

60

20

0
0 20 40 60 80 100 Koll. (m2)

40

100 m3

50 m3

20 m3

5/10 m3

G
D
"R!S":H

G
D
"S":H

G
D
"TU":H

G
D
"RU":H



R4%&6C;C&k&Q45&L2$$#$,4=5&l&:H&O3#(4(3#%*#*#&=$K&#(G#%*#(*#&.=@?4)#  a

64&)-7.4"I&A7%& Q#+-=$)5)(4K&4?5&E=$-*%2$&K#(&W2??#-*2(rU+,#&=$K&K#(&LS#%+,#(9
)(P55#&3#%&m

8
&6Hhqhq;Cq6C&-X

 !"

#$%&'(

 )"

 ""

*"

!"
"% )" !" *" +"  "" ,-../%&0)(

+"

1"%02

 ""%02

)"%02

 "%02

1%02

120

DG (%)

100

80

40

20
0 20 40 60 80 100 Koll. (m2)

60

50 m3

100 m3

20 m3

10 m3

5 m3

 !!

"#$%&'

(!

)!

*!

!
!$ *! +! )! (!  !! ,-../$%0*'

+!

 !!$01
2!$01

*!$01

23 !$01

100

DG (%)

80

60

20

0
0 20 40 60 80 100 Koll. (m2)

40

100 m3

50 m3

20 m3

5/10 m3

G
D
"R!S":H

G
D
"S":H

G
D
"TU":H

G
D
"RU":H



hC "#$$%&'$#()%#*#+,$%-&./0&12+,34+,5*(455#&660&78&9&: ; &<3#(3=()0&>#?#@2$&A ;&BCD: & 6C&:C&CC0&E4F&A ;&BCD: & 6C&:C&C;0&&GGGHI#$$%H+,

64&)-7.4"O7<&.)7& Q#+-=$)5)(4K&4?5&E=$-*%2$&K#(&W2??#-*2(rU+,#&=$K&K#(&LS#%+,#(9
)(P55#&3#%&m

8
&6Hhqhq;Cq6C&-X

160

DG (%)

140

120

80

60
0 20 40 60 80 100 Koll. (m2)

100

100 m3

50 m3

20 m3

10 m3

5 m3

140

DG (%)

120

100

60

40
0 20 40 60 80 100 Koll. (m2)

80

100 m3

50 m3

20 m3

10 m3

5 m3

120

DG (%)

100

80

40

20
0 20 40 60 80 100 Koll. (m2)

60

100 m3 50 m3

20 m3

10 m3

5 m3

100

DG (%)

80

60

20

0
0 20 40 60 80 100 Koll. (m2)

40

100 m3

50 m3

20 m3

10 m3

5 m3

G
D
"R!S":H

G
D
"S":H

G
D
"TU":H

G
D
"RU":H



R4%&6C;C&k&Q45&L2$$#$,4=5&l&:H&O3#(4(3#%*#*#&=$K&#(G#%*#(*#&.=@?4)# h;

64&)-7.4"9874()& Q#+-=$)5)(4K&4?5&E=$-*%2$&K#(&LS#%+,#()(P55#&=$K&K#5&XU(M#9
3#K4(@5&m

8
&3#%&N#(5+,%#K#$#$&W2??#-*2(rU+,#$&6Cq CqjC&M6

 !!

"#$%&'

(!

)!

*!

!
!$ *! +! )! (!  !! ,-.$%/0'

+!

12$ !$34

12$*!$34

12$5$34

12$*65$34

120

DG (%)

100

80

40

20
0 20 40 60 80 100 VSp (m3)

60

QH 10 kW

QH 20 kW

QH 5 kW

QH 2.5 kW

 !"

#$%&'(

 )"

 ""

*"

!"
"% )" !" *" +"  "" ,-.%&/0(

+"

12%)34%56

12%4%56

12% "%56

12%)"%56

RU"'R"9788!

 U"'R"9788!

VU"'R"9788!



h6 "#$$%&'$#()%#*#+,$%-&./0&12+,34+,5*(455#&660&78&9&: ; &<3#(3=()0&>#?#@2$&A ;&BCD: & 6C&:C&CC0&E4F&A ;&BCD: & 6C&:C&C;0&&GGGHI#$$%H+,

64&)-7.4"I&A7%& Q#+-=$)5)(4K&4?5&E=$-*%2$&K#(&LS#%+,#()(P55#&=$K&K#5&XU(M#9
3#K4(@5&m

8
&3#%&N#(5+,%#K#$#$&W2??#-*2(rU+,#$&6Cq CqjC&M6

 !!

"#$%&'

(!

)!

*!

!
!$ *! +! )! (!  !! ,-.$%/0'

+!

12$ !$34

12$*!$34

12$5$34

12$*65$34

 !"

#$%&'(

 ""

)"

*"

!"
"% !" *" +" )"  "" ,-.%&/0(

+"

12% "%34

12%!"%34

12%5%34

12%!65%34

 !"

#$%&'(

 )"

 ""

*"

!"
"% )" !" *" +"  "" ,-.%&/0(

+"

12%)34%56

12%4%56

12% "%56

12%)"%56

RU"'R"9788!

 U"'R"9788!

VU"'R"9788!



R4%&6C;C&k&Q45&L2$$#$,4=5&l&:H&O3#(4(3#%*#*#&=$K&#(G#%*#(*#&.=@?4)# h:

64&)-7.4"O7<&.)7& Q#+-=$)5)(4K&4?5&E=$-*%2$&K#(&LS#%+,#()(P55#&=$K&K#5&XU(M#9
3#K4(@5&m

8
&3#%&N#(5+,%#K#$#$&W2??#-*2(rU+,#$&6Cq CqjC&M6

 !"

#$%&'(

 ""

)"

*"

!"
"% !" *" +" )"  "" ,-.%&/0(

+"

12% "%34

12%!"%34

12%5%34

12%!65%34

 !"

#$%&'(

 )"

 ""

*"

!"
"% )" !" *" +"  "" ,-.%&/ !

"#

$%&'#&()

$%&*#&()

$%&+&()

$%&*,+&()

 !"

#$%&'(

 )"

 *"

+"

!"
"% *" )" !" +"  "" ,-.%&/0(

 ""

12%*34%56

12%4%56

12% "%56

12%*"%56

 !"# "$%&&'

(!"# "$%&&'

)!"# "$%&&'



 ! "#$$%&'$#()%#*#+,$%-&./0&12+,34+,5*(455#&660&78&9&:!;!&<3#(3=()0&>#?#@2$&A!;&BCD:!&!6C&:C&CC0&E4F&A!;&BCD:!&!6C&:C&C;0&&GGGHI#$$%H+,

*+,-./01+/2"3+4"5+42+674-12/89:+";4<-:4.,0+,

J#%K&.(3#%*#$&K%*&L%#5#$&M#(*#$&K=55&K4$&5%+,&%K&N?4(#$&5#%$0&L455&#5&5%+,&=K&*,#2(#*%5+,#&'()#3$%55#&,4$L#?*0&
L#(#$&.=554)#@O,%)-#%*&/(#$P#$&,4*H&Q%#&-R$$#$&$%+,*&3#55#(&4?5&L%#&)#*(2@@#$#$&.$$4,K#$&5#%$&=$L&)#,#$&S2$&
L=(+,5+,$%**?%+,#$&M#(*#$&4=50&L%#& S2$&#%$#K&"4,(& P=K&4$L#(#$&#(,#3?%+,&O$L#($&-R$$#$H&T%*&M#**#()?U+-&-4$$&
#%$#&.$?4)#&S%#?&3#55#(&435+,$#%L#$H&M#$$&%K&LUKK5*#$&T2K#$*&#%$#&Q+,?#+,*G#**#(V#(%2L#&-2KK*0&-4$$&#5&S%#?&
5+,?#+,*#(&4=55#,#$H&

W$& L#$&>43#??#$& =$L&X%4)(4KK#$& 5%$L& 5V#P%#??#&T455$4,K#$0&G%#&MO(K#(U+-)#G%$$=$)& =$L& 4=55#()#GR,$?%+,&
,2,#&V455%S#&Q2$$#$#$#()%#$=*P=$)0&$%+,*&3#(U+-5%+,*%)*&G2(L#$H&.=+,&,O$)*&5#,(&S%#?&S2$&L#$&Y#(3(4=+,5)#G2,$9
,#%*#$&L#(&J#G2,$#(&43H

Z=K&Y#()?#%+,#$&=$L&<V*%K%#(#$&L#(&.$?4)#&5%$L&L%#&.$)43#$&43#(&5#,(&)=*&)##%)$#*&=$L0&G%#&L%#&%$&L#(&ZG%5+,#$P#%*&
(#+,*&=K@4$)(#%+,#$&V(4-*%5+,#$&'(@4,(=$)#$&P#%)#$0&(#4?%5*%5+,H

=>&+8+>+/87/+&?

'%$&'%$@4K%?%#$,4=5&%$&N?2*#$0&K%*&#%$#K&8#%P?#%5*=$)53#L4(@&B[
8
D&S2$& &-M0&#((#%+,*&K%*&#%$#K&QV#%+,#(S2?=K#$&S2$&

;C&K\&=$L&#%$#(&N2??#-*2(@?O+,#&S2$&6C&K]&#%$#$&52?4(#$&X#+-=$)5)(4L&S2$&  &̂ H&M%(L&$=$&L45&QV#%+,#(S2?=K#$&4=@&
6C&K\&2L#(&52)4(&4=@& C&K\&#(,R,*0&#()#3#$&5%+,&$#=&X#+-=$)5)(4L#&S2$&_C&̂ &(#5V#-*%S#&`!&̂ H

J#*(4+,*#*&K4$&L455#?3#&84=5&K%*&#%$#(&N2??#-*2(@?O+,#&S2$&!C&K]0&52&#()#3#$&5%+,&@U(&L%#&L(#%&QV#%+,#(S2?=K%$4&S2$&
;C0&6C&=$L& C&K\&X#+-=$)5)(4L#&S2$&`!&̂ 0&`a&̂ &(#5V#-*%S#&a!&̂ H

.$)#$2KK#$0&L%#&.=5)4$)5?4)#&5#%&[
8
&b& &-M0&.-&b&6C&K]&=$L&YQV&b&;C&K\&K%*&#%$#K&X#+-=$)5)(4L&S2$&  &̂ 0&52&

3(4=+,*&#5&P=K&'((#%+,#$&#%$#5&X#+-=$)5)(4L#5&S2$&_ &̂ &#$*G#L#(&#%$#&'(,R,=$)&L#5&QV#%+,#(S2?=K#$5&4=@&6a&K\&
2L#(&#%$#&Y#()(R55#(=$)&L#(&N2??#-*2(@?O+,#&4=@&6`&K]H&X%#&N25*#$&L4@U(&-R$$#$&I#*P*&S#()?%+,#$&=$L&L4(4=5&Q+,?U55#&
)#P2)#$&G#(L#$H&

@+4A,3+4.,0" B+:41%82+,"74%";/,:+/2" B+:41%82+,"C%2-&

YQV&$#=&6a&K\&BA;a&K\D& 78E&;CCCHcdK\& 78E&;a&CCCHc

.-&$#=&6`&K]&BA`&K]D& 78E&_CCHcdK]& 78E& !&6CCHc&

T#,(-25*#$&L#5&QV#%+,#(5&%$-?=5%S#&QV#%+,#(%52?4*%2$59&=$L&J4=K#,(-25*#$H

W$& L%#5#K& E4??& G%(L& K%*& #%$#(& N2??#-*2(@#?LS#()(R55#(=$)& @U(& )#(%$)#(#& T#,(%$S#5*%*%2$#$& L#(& )?#%+,#& #(,R,*#&
&X#+-=$)5)(4L&#((#%+,*H

X%#5#&e3#(?#)=$)#$&52??*#$&4??#(L%$)5&4$,4$L&L#5&-2$-(#*#$&<3I#-*#5&L=(+,)#@U,(*&G#(L#$H&Y#(5+,%#L#$5*#&f4$L9
3#L%$)=$)#$&G%#&g?4*PS#(,O?*$%55#0&Q=3S#$*%2$#$& BL%#&K#%5*#$5&V(2&K]&Q2$$#$-2??#-*2(@?O+,#&3#(#+,$#*&G#(L#$D&
=$L&#%$&,2,#(&#(GU$5+,*#(&X#+-=$)5)(4L&-R$$#$&P=&#(,#3?%+,#$&Y#(5+,%#3=$)#$&@U,(#$H

D#"=&&0+#+/,+,"/82"+8"+:+4"8/,,E%&&+4F"3/+"$%&&+12%4<&A9:+"82-22"3+,"G7+/9:+4"1%#<%42->+&"-.8H.&+0+,'"

=,3+4+48+/28"1-,,"+/,"8+:4":%:+4"8%&-4+4"I+91.,0804-3",.4",%9:"#/2"+/,+#"04%88+,"G7+/9:+4"""
+44+/9:2"J+43+,'

X4K%*&#%$&84=5&5%+,#(&$=(&K%*&Q2$$#&3#,#%P*&G#(L#$&-4$$0&KU55#$&L%#&)#*(2@@#$#$&.$$4,K#$&5*%KK#$&=$L&#%$#&
&f#5#(S#&S2$&:C&c& C&̂ 0&4?52&#%$&X#+-=$)5)(4L&S2$&;:C&c&; C&̂ 0&S2(,4$L#$&5#%$H&X%#5&-4$$&$=(&$2+,&K%*&#%$#K&
)(255#$&=$L&K%*&:C&3%5&#,#(&!C&+K&)#LOKK*#$&QV#%+,#(&#((#%+,*&G#(L#$H

.?5&1#=+,**=(KV(2I#-*#0&P=(&Y#(3(#%*=$)&L#(& WL##0&5%$L&52?+,#&8O=5#(&G%+,*%)H&.??)#K#%$& %5*&#5&43#(&5%$$S2??#(0&L%#&

.$?4)#&4=@&#%$#$&X#+-=$)5)(4L&S2$&#*G45&=$*#(&;CC&̂ &4=5P=?#)#$&=$L&L#$&f#5*#$#()%#3#L4(@&K%*&#%$#K&N4K%$2@#$&
%K&M2,$3#(#%+,&P=&#()O$P#$H


