
!"#"$%&!'$()*'+,)&-&!'$()*'+,)&./0&1"#"$%
2',)'%%"&34"5'5"

6/$.,0,$*,&20/*,,("$%)
71/0,$*,8&7,409'0:-;9$,&<=><

!"#$%&'()*+(,-%.$#"(-/ (0.1#$23&4($'(564(7-"'5859:;
<<<'="#$%&'$+>(?(@AAB(:65;C9DD;

!.-E++F2$G3(=%1"23*+F(2$(HE>-1+.(59:;

?@:&A'1B"$%&34/95&C5@,&D"%@5&5/&5@,&6"5:E&
"$&'&A"F,&/. &G,/1"4,0'1"H'5"/$&

&

I#.1#.#(!2JJ-

A#=2+$J#(0$27+.32>K(F2(L-&#
1#.1#.#'=2JJ-M%$2.-&#:'2>

N;D(9OPDD:D96:(

#(>%.$(>-<#.F(.2G*>3(2$(G+$+.#"'
)*+(3E-=+(23("2&2>+F4(#$F(E-$323>3(2$(>.Q2$G(>-(#$3<+.(>*23(R%+3>2-$(>*.-%G*(#(E.2>2E#"(.+C.+#F2$G(-/ (S)*+(.2G*>(>-(>*+(

.+3>.%E>%.2$G'
)*+(=#=+.(#.G%+(>*#>(>*+(.2G*>(>-(>*+(E2>Q(23(#(>--(#13>.#E>(E-$E+=>(>-(1+(%3+F'(@>($++F3(>.#$3"#>2-$3(2$(-.F+.(>-(*#7+(2>3(
=.2$E2="+3(.+#"2J+F4(#$F(>-(F23E"-3+(>*+(#E>%#"(=.-E+33+3(.+"#>+F(>-(3-E2-C3=#>2#"(.+3>.%E>%.#>2-$'(A-&+(#.>2E%"#>2-$(-/ (>*+(



!"#$%&'()*+(,-%.$#"(-/ (0.1#$23&(4(5-$/+.+$6+(!.-6++72$839(4(:;

!"#$%&'(#)%"
)*+(36-<+(-/ (=*23(6-$=.21%=2-$(23("2&2=+7'(>=(.+?-"?+3(#.-%$7(#(@%+3=2-$(=*#=(-66%..+7(=-(&+(A*+$(>(6#&+(

B(=*.-%8*(72//+.+$=(.+3+#.6*(<#=*A#C3D'(>(3=#.=+7(A-$7+.2$8(A*C(=*+(72362<"2$#.C(#==+$=2-$(E#$7F(=-(3-&+(

32$6+("-$8(=-(=*+(7236-%.3+(#1-%=(<-A+.'(
>=(23(A+""(G$-A$(=*#=(.28*=(#$7(<-A+.F(#=(3-&+(3=#8+(-/ (=*+(7+1#=+F(#$7(=*.-%8*(3-&+(#%=*-.3(E"+=(%3(H%3=(

#$C&-.+IJ(=-(=.+#=F($-.(#1"+(=-(3-"?+(<.-1"+&3(-/ (2$+@%#"2=2+3(#$7(2$H%3=26+'

3-(6-&<+""2$8'(

D'( !"#$ B

3%./ (-$F(32$6+(>(3%<<-3+(2=(6-%"7(1+(=*+(1+3=(G$-A$(#&-$8(=*+(=*.++(-/ (=*23(<.+3+$=#=2-$'(
9'( !"%

K'( &%'(=*+(7236-%.3+(-$(.28*=(*#3(1++$(+"#1-.#=+7(#$7(6-$7%6=+7'(
B

3=2-$'(
()#*+,%-.*/*01*2-00#3F(1%=(>(A2""(6-&<#.+(2=(

(4"#*,-5".*.%*."#*6-.73'()*+("#==+.(A#3(<%1"23*+7(

)*+C(/-""-A(72//+.+$=(<#=*A#C3F(C+=(8-2$8(2$(=*+(3#&+(72.+6=2-$'(
B

?+3(A2=*2$(+=*263(#$7(<-"2=263(7-+3($-=(1.2$8(=-(=*+(.+#"2L#=2-$(-/ (=*+2.(36-<+F(#$7(=*#=(=*+(.+6-%.3+(=-(=*+(
6-$6+<=(-/ (.28*=(7-+3($-=(6*#""+$8+(=*+("-8263(-/ (*+8+&-$C'(M-A#7#C3F(&-3=(-/ (=*+3+("-8263(-/ (<-A+.(#.+(

*+,"
)#*+,%-.*/*01*2-00#F((A#3(7#=+7(DN:O(E2$(&+&-.C(-/ (=*+(

B
8#92,#F(*#3(1++$(.+"#=+7(=-(=*+(3-62-B<-"2=26#"(6-$=+P=(-/ (=*-3+(C+#.3F(#$7(<#.=26%B

"#."C(=-(!#.23F(A*+.+(<-"2=26#"(&-?+&+$=3(*#7(#33%&+7(.#726#"(/+#=%.+3(#$7(+&<*#323'()*+(62=C(-/ (!#.23(1+B

#$7(6%"=%.#"(7+1#=+(E2$6"%72$8(=*#=(-$(62=2+3(#$7(3-62-B3<#=2#"(-.8#$2L#=2-$(#$7(3=.%6=%.+J(/-.(C+#.3'(

)*+(=2="+(A#3(()1*,#2%09.-%$*9,:1-$#3 B

8.-A=*(2$(2=3(3<#=2#"(&+#$2$8(23(6-&<#.+7(A2=*(3-62-B6%"=%.#"(<*+$-&+$#(E3=#.=2$8(/.-&("2/+B3=C"+3JF($-=2$8(
=*#=(%.1#$("2/+B3=C"+(A#3(3<.+#72$8(/.-&(=*+(62=C(=-(2=3(3%..-%$72$83(#$7(<.-8.+332?+"C(+.#32$8(E#3(&%6*(#3(

http://www.planum.net


!"#$%&'()*+(,-%.$#"(-/ (0.1#$23&(4(5-$/+.+$6+(!.-6++72$83 9(4(:;

<

6-&+3(#8#2$(#=(=*+(6+$=.+(-/ (=*+(>%1"26(7+1#=+'(

3+=(-/ (3-62-?+6-$-&26(6*#$8+3(2=(>.-7%6+7'()*23(&+#$3(=*#=(=*+(@+.A(27+#(-/ (=*+(62=AB(#3(C+""(#3(=*+(3-62-?
+6-$-&26(#$7(#"3-(=*+(8+-?>-"2=26#"(6-$=+D=B(23(2$+@2=#1"A(72//+.+$=(2$(=*+(=C-(+"#1-.#=2-$3B(#$7(=*23(72//+?

/-.+3++$B(=*+(C-."7(*+(=#"E+7(#1-%=(#$7(2$(C*26*(*+(C#3(2&&+.3+7(C#3(@+.A(72//+.+$=(/.-&(=*+(-$+(C+(#.+(

#3(.+/+..+7(=-(62=2+3'(

!"#

=*+(62=AF(23(+"#1-.#=+7'
9'(G=(23(8.-%$7+7(-$(=*+(1+"2+/ (2$(%$2@+.3#"(>.2$?

-.7+.B(C*-3+("+82=2&#6A(>.+6+7+3(H-.(+@+$(-@+.6-&+3I(3-62#"(#$7(*23=-.26#"(6-$=2$8+$62+3'(
)*+(/-.&(6-$=+&>-.#.A(7-6=.2$+(-/ (.28*=3(#33%&+3B(.+6+$="A(>"#A2$8(#(.+$+C+7(6+$=.#"(>-"2=26#"(.-"+B(23(#(

J

?

C*+.+1A(A-%(6#$(#=(=*+(3#&+(=2&+(C2""(=*#=(2=(3*-%"7(1+6-&+(#(%$2@+.3#"("#C(C2=*-%=(6-$=.#726=2-$FKIB(C*26*(

?

1A(-%.(.#=2-$#"2=A'(
)*+(7-6=.2$+(-/ (H*%&#$I(.28*=3(*#3(%$7+.8-$+(@#.2-%3(/-.&3(-/ (6-$323=+$=(>*2"-3->*26#"(6.2=2623&:'()*+(

?

<( )*23(#.8%&+$=B(3-&+(7%+(6#%=2-$3(6-$327+.+7B(6#$(1+(.+/+..+7(=-(#$(-"7+.B(#$7(=-(#(&-.+(.+6+$=(7236-%.3+'()*+(
/-.&+.(23(=*#=(-/ (,'(L-==&#$B(C*26*(#1-%=(#(7+6#7+(-.(+@+$(&-.+(1+/-.+(H32$6+(+#."A(32D=2+3IB(2$=.-7%6+7(=*+(27+#(-/ (

-@+.=*.-C(-/ (7+3>-=26(.+82&+3B(=*+(.+?6-$3=2=%=2-$(-/ (>-"2=26#"(3A3=+&3(C*+.+($+C(27+#"3(6-%"7(1+(>.-&-=+7B(#$7(

-/ (=*+(M28*=3(-/ (N#$(#$7(52=2O+$'
K( ( !"#$%&'%()*#")+,-).-+/0,12'32)#* ).#"/425
:( )*+(&#2$(6-%$=+.?6.2=2P%+(=-(.+/%=#=2-$3(-/ (=*+(*%&#$(.28*=3(7-6=.2$+(6-$323=3(2$(.+Q+6=2$8(#(6-$6+>=2-$(C*26*(23(
1#3+7(-$(>%.+"A(+&>2.26#"(-13+.@#=2-$3B(#$7(C*26*(/-.8-=(=*+($-.&#=2@+(1#3+(-/ (H*%&#$I(.28*=3(#3(#(&-.#"(7-6=.2$+'(

http://www.planum.net


!"#$%&'()*+(,-%.$#"(-/ (0.1#$23&(4(5-$/+.+$6+(!.-6++72$839(4(:;

*28*"28*<+7(<*#<(<*+.+(6#$(1+(#(.*+<-.26#"(%3+(-/ (<*+(=.2$62="+3(-/ (.28*<>(?*26*(*27+3(6-$<2$%-%3(@2-"#<2-$3(-/ (
<*+(3#&+(.28*<3(2<(#$$-%$6+3'(A(<*2$B(<*#<(<*+.+(23(#(1#326(%$.+3-"@+7(#$7(+@+$(2..+3-"@#1"+(8#=(1+<?++$(<*+(

+C%#"2<D(2$(<+.&3(-/ (.28*<3(6-..+3=-$73(#(/%$7#&+$<#"(2$+C%#"2<D(2$(<+.&3(-/ (=-?+.(E-/ (<*+(=-?+.(<-(*#@+(
<*+(.28*<3(8%#.#$<++7F'(A$(<*23(?#D(?+(8-(1#6B(<-(<*+(726*-<-&D(1+<?++$(.28*<(#$7(=-?+.>(?*26*(?+(3<2""(7-(
$-<(B$-?(2/ (#$7(*-?>(6#$(+@+.(1+(3-"@+7'(

!"#

G

23(<*+(?-."7(?*26*(&#$(6.+#<+7>(2<(23(<*+(?-."7(2$(?*26*(*+(23(*+$6+/-.<*(6-$7+&$+7(<-("2@+'()*%3>(2$72.+6<"D>(
#$7(?2<*-%<(#$D(6"+#.(3+$3+(-/ (<*+($#<%.+(-/ (*23(<#3B>(2$(&#B2$8(<*+(62<D(&#$(*#3(.+&#7+(*2&3+"/H(E!#.B(

G

#+3<*+<26(@#"%+3>(?+(7+32.+'((

G

A<(<*23(@2+?>(2<(?-%"7(3++&(#$(+$"#.8+&+$<(-/ (<*+($-<2-$>(?*26*(1.2$83(<-(<*+(%3%#"(6-$<.-@+.32+3(-/ (<--(
1.-#7(6-$6+=<3'
I%<( 2<( 6#$(#"3-(1+( 2$<+.=.+<+7(#3(#($+6+33#.D( 3"28*<(6*#$8+(-/ (=+.3=+6<2@+(#1"+( <-( .+@2@+(#$7( <-(#7@#$6+(

$-?(.#<*+.(6-&&-$"D(#66+=<+7(E#3(#(&#<<+.(-/ (/#6<F(<*#<(<*+(<.#72<2-$#">(#$62+$<(J%.-=+#$(62<D(23($+2<*+.(<*+(

6-$<.21%<+(<-(<*23(&23%$7+.3<#$72$8'(

<*#<(<*23(&+#$3(#"3-(<*+("21+.<D(#$7(#6<%#"(=-33212"2<D(<-(6*#$8+(2<3(-?$("2@2$8(+$@2.-$&+$<(#$7(%.1#$("2/+G

http://www.planum.net


!"#$%&'()*+(,-%.$#"(-/ (0.1#$23&(4(5-$/+.+$6+(!.-6++72$83 9(4(:;

#$7(#6<%#"2=+7'

>
3-%.6+3'(

&-?+&+$<(&-.+(+#32"@(<*#$(1@(#(/.-$<#"(#<<#6AB(CD+E+@(FGHIJ(K'(;L'(

!"#$%&'("#

.+#3-$3L(23(7%+(<-(<*+(72//+.+$<(%.1#$(.+#"2<2+3(<*+@(+MK+.2+$6+7(#$7(<*+(72//+.+$<(6-$<+M<3(2$(E*26*(<*+@(E+.+(
2&&+.3+7(E*2"+(E.2<2$8'()*+(?+.@(27+#(-/ (<*+(62<@(6*#$8+7(<*.-%8*(<2&+'()*+(1-%$7#.2+3(-/ (<*+(6-$6+K<(
E27+$+7(3-(#3(<-(2$6"%7+(#$(+?+$(&-.+(6-&K"+M(.+#"2<@(<*#$(<*+(-$+(#".+#7@(+MK.+33+7(#3J(+'8'J((<*+(27+#(-/ (

>

>
6+K<(-/ (62<2=+$3*2KJ(2$(E*26*(.28*<3(#$7(7%<2+3(C-.(.+3K-$3212"2<2+3L(#.+(6-$327+.+7(<-8+<*+.'(N<(23(#6<%#""@(<*+(

N$(&@(?2+EJ(<*+.+(#.+(<E-(&#2$(.+#3-$3(E*@(<*+3+(.+"#<+7(27+#3(6#$(1+(2$<+.+3<2$8(#$7(%3+/%"J(/-.(#77.+332$8(

#$7(#6<%#"(2&K"+&+$<#<2-$3(#$7(K.#6<26+3'(N$(/#6<J(K#.<26%"#."@(6-$327+.2$8(<*#<(<*+(7-&#2$(2$(E*26*(E+(#.+(
2$?-"?+7(/-.(-%.(.+3+#.6*(#$7(#6<2-$(23(#(7-&#2$(-/ (K.#6<26+3(>(<*#<(-/ (K"#$$2$8(>J(#(<--(#13<.#6<(6-$6+K<(

http://www.planum.net


!"#$%&'()*+(,-%.$#"(-/ (0.1#$23&(4(5-$/+.+$6+(!.-6++72$839(4(9:

+&+.8+'(

;

3<.#<+82+3(<*+.+(23(<*#<(-/ (&#=2$8(<*+(2$<+."-6%<-.(2$>2321"+'()*23(3<.#<+8?(23(.+#6*+7(#"3-(@#$7(-/<+$A(<*.-%8*(

1+<B++$(<+..2<-.?(#$7(2$3<2<%<2-$(23(#(328$(-/ (<*23(6*#$8+'(C$(<*+(-<*+.(*#$7D(.28*<(#3(6"#2&(2$(&?(>2+B(->+.;
6-&+(#("+8#"23<26(6-$6+E<2-$(@B*26*(23(-/ (1#326(2&E-.<#$6+D(1%<(B*26*(7-+3($-<(.+E.+3+$<(#""(<*+(E-3321"+(
7+&#$73D(#$7(B*26*(23(.+323<#$<(<-B#.7(6*#$8+3AD(#$7(<%.$3(<*+(#<<+$<2-$(<-(<*+(6-$3<.%6<2-$(-/ (<*+(7+&#$7'(

;

#$7(#3(#(B#?(-/ (<%.$2$8(@-.(=++E2$8A(<*+(#<<+$<2-$(<-(E-B+.(#"3-(B2<*2$(#(7236-%.3+(-$(.28*<3'(F$(3-(7-2$8D(2<(23(
<*+(62<2G+$3*2E(B*26*(23(6-$<2$%-%3"?(.+;6-$3<.%6<+7D(2$(<*+(/#6+(-/ (2$+H%#"2<2+3(#$7(2$I%3<26+3'()*+(&+#$2$8(

2$<-(E.#6<26+3D(7+E+$7(-$(<*+2.(6#E#62<?(<-(3*2/<(<*+(#<<+$<2-$(<-B#.7(62<2G+$3*2ED(#$7(<-(6-$3<.%6<(#($+B(

.+7236->+.(<*+(&+#$2$8(#$7(3+$3+(-/ (62<2G+$3*2E'

.28*<(<-(7+"21+.#<+(#$7(<-(+J+.623+(6-$<.-"(->+.(%.1#$(<.#$3/-.&#<2-$(E.-6+33+3D(B*26*(&+#$3(->+.(<*+(/-.;
&#<2-$(#$7(.+;723<.21%<2-$(-/ (<*+(3%.E"%3(8+$+.#<+7(1?("#$7;%3+(6*#$8+3'()*23(23(3<2""(#(/%$7#&+$<#"(E"#$$2$8(

http://www.planum.net


!"#$%&'()*+(,-%.$#"(-/ (0.1#$23&(4(5-$/+.+$6+(!.-6++72$83 9(4(:;

!"#"$"%&"'
<.+$$+.(='>(?@AAAB( >(0.1#$()*+-.C(#$7(D*+(
!-"2D263(-/ (E6#"+'(F$D+.$#D2-$#"(,-%.$#"(-/ (0.1#$(#$7(G+82-$#"(G+3+#.6*(@H?@B>(II'(J:KLJ9;'

<.+$$+.(='>()*+-7-.+(='(?+73'B(?@AA@B(!"#$%&'() '*%(+,-%.#+,&/0'1.-#2'.%&3.4$34.,25',2'*(.36'7/%.,$#'#28'9%&3%.2'
:4.("%>(MN/-.7(#$7(<-3D-$>(<"#6OP+""

,+33-I(<'>(<.+$$+.(='>(,-$+3(Q'>(?@AA;B(;6%(.,<,25'&($,(&"#3,#+'.%+#3,(2&
#$7(EI#6+>(R-"'(@:>(II'(J;SLHAK'

<.+$$+.(='>(!+6O(,'>()*+-7-.+(='>(?@AKAB(7)3%.'2%(+,-%.#+,<#3,(2=

;6%'>4&3'$,3?>(FD*#6#>(=T>(5-.$+""(0$2R+.32DC(!.+33'
;6%'.,563'3('36%'$,3?
7'@.,%) 'A,&3(.?'() '*%(+,-%.#+,&/>(MN/-.7>(MN/-.7(0$2R+.32DC(!.+33'
B%'C.(,3'D'+#'E,++%

!#.O(G'(U'>( ?KS:9B(F2'!($,#+'G(23.(+'#28'G(++%$3,E%'@%6#E,(.0'!%+%$3%8'"#"%.&' %8,3%8'-?'H#+"6'A0';4.2%.>(5*26#8->(
0$2R+.32DC(-/ (5*26#8-(!.+33'

!+6O(,'>()*+-7-.+(='>(<.+$$+.(='>(?@AASB(*%(+,-%.#+'1.-#2,&/I'J(8%+&K'J(/%23&K'J43#3,(2&
@S>(=-'(K'

*%(+,-%.#+,<,25'&"#$%
!2VV-(<'>(?@AKAB(!"#$%K'3,/%'#28'"+#22,25

;6%'H,563'3('36%'G,3?'#28'!3.455+%&'(E%.'1.-#2'G,3,<%2&6,"I':L"+(.,25'36%'B,2M&

W%O2$(E'>(?KSSXB(;6%'$4+34.%&'() '$,3,%&>(MN/-.7>(<"#6OP+""'

http://www.planum.net

