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

3&?90#,:&/$&@"..,0,$*,-?,$)"5"#,&21'$$"$%A&
BC'%,)&'$(&2,0)+,*5"#,)&

I#&2""#(!+..-$+
J2=#.>2&+$>-(F2(K.E*2>+>>%.#(

)*23(E-$>.21%>2-$(+L#&2$+3(3-&+(-/ (>*+(2&#G+3(#$F(=+.3=+E>27+3(-/ ((=-3>&-F+.$(%.1#$2>M(3%GG+3>+F(1M(>*+("2>+.#>%.+'(

#$F(G+$+.#>+3(#($+<(2F+#(-/ (%.1#$2>M'(@>(23(.+/+..+F(>-(>*+(E-$E+=>(-/ ((J27+.I2>M((N!+..-$+4(59:9O(#3(#("2>+.#.M(#$F(+7-C

<*2E*(>*+(><-(E-$E+=>3(#.+(%$F+.3>--F(#3(+$>2>2+3(<2>*(#(-$+C>-C-$+(E-..+3=-$F+$E+4(#$(-$>-"-G2E#"(2$>+.E-$$+E>2-$'(
@$(>*23(E-$>.21%>2-$(J27+.I2>M(23(P%3>(#(*-.2Q-$(-/ (>*+(3%.7+M(>*#(23(#2&+F(#>(-%>"M2$G(#(E-$E+=>%#"(/.#&+<-.R(-/ (E-$C
>+&=-.#.M(&%">2="+4(="%.#"(#$F(2$>+.#E>27+(N1%2">(%=(F%.2$G(>*+(#E>2-$O(=.#E>2E+3'(



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

!"#$%&
)*+( "2<+.#<%.+(*#3( 3%88+3<+7(&#$=( 2&#8+3(-/ (>-3<&-7+.$(%.1#$2<=( <-( <*+(6-""+6<2?+( 2&#82$#<2-$'(@$7( 2<(
23(>.+623+"=(3-&+(-/ (<*+3+(<*#<A(<-(72//+.+$<(7+8.++3(-/ (+&>*#323A(6-$<.21%<+(<-(%$7+."2$2$8(3-&+(-/ (<*+(
#3>+6<3(6-$3<2<%<2$8(!"#$%&"'(

%$7+.3<--7(#3(+$<2<2+3(B2<*(#(-$+C<-C-$+(6-..+3>-$7+$6+A(#$(-$<-"-826#"(2$<+.6-$$+6<2-$'(D2?+.52<=(23(<*+(
-%<6-&+(-/ (#(>.-6+33( <-(>.-7%6+(#$7(+E6*#$8+(&%"<2>"+A(>"%.#"A( 2$<+.#6<2?+( F1%2"<(%>(7%.2$8( <*+(#6<2-$GA(
+E>+.<(#$7(+E>+.2+$<2#"(H$-B"+78+'

C
7+.(<-(%$7+.3<#$7(<*+(1.+#7<*(-/ (<*+(6%+3(<*#<(<*23(<+..#2$(-/ (#6<2-$I.+3+#.6*(82?+3(<-(<*+(.-%<+(<-B#.73(#(
$+B(>"#$$2$8(2&#82$#<2-$'(@($+BA(*28*"=(2&#82$#<2?+(72&+$32-$(-/ (>"#$$2$8(<*#<(3++3(&%"<26%"<%.#"23&A(<*+(
6-$6+><(-/ (3-62#"(J%3<26+(#$7(&%"<2>"+(>%1"263(#3(2<3(6-$3<2<%<2?+(+"+&+$<3(FK#$7+.6-6HA(;LLM#A(9NNOG'(@(>"#$C

+E>+.2&+$<#"A(2$<%2<2?+(#$7("-6#"(H$-B"+78+A(1#3+7(-$(<*+(>.#6<26+(-/ ("23<+$2$8(#$7(72#"-8%+A(#$7(+E>.+33+7(
<*.-%8*(3=&1-"26A(.2<%#"(#$7(?23%#"(&+<*-73'(
P*#<(<*+(<*+-.=(>.->-3+3(#.+(/%$7#&+$<#""=(Q2&#8+3R(-/ (#(6.+#<2?+(3+$32<2?2<=(2$(>"#$$2$8'(S&#8+3(1%2"<(2$(
<*+(3>*+.+(-/ (<*+(2&#82$#<2-$(B*+.+(&#$=(<*2$83(6#$(1+6-&+(.+#"A(1+=-$7(-%.(+?+.=7#=(+E>+.2+$6+A(B*+.+(
<*+(#12"2<=(<-(2&#82$+(#(.#726#""=(72//+.+$<(/%<%.+(/.-&(<*+(H$-B$(-.7+.(-/ (<*2$83(1.+#H3(<*+(1#..2+.3(-/ (6-$C
?+$<2-$T(2$(-<*+.(B-.73A(<*+(3>*+.+(-/ (%<->2#'(0<->2#$(<*-%8*<(2$(>"#$$2$8(*#3(#(<.#72<2-$(<*#<(3<#.<3(/.-&(
/#.(-//'(U-B+?+.A(3-&+(-/ (2<3(&-3<(2$<+.+3<2$8(+E>-$+$<3(#.+(6-$<+&>-.#.=(#%<*-.3'(S/ (B+(#.+(<-(3<#.<A(#3(
B+(2$7++7(3*-%"7A(/.-&(VB+$(#$7(W-%.2+.A(!.-%7*-$(#$7(X-..23A(Y.->-<H2$A(U-B#.7(F#$7(&#$=(&-.+GA(
#$7A(/-.(3-&+(#3>+6<3(#<("+#3<A(X%&/-.7(#$7(P.28*<A(2<(23(>-3321"+(<-(#..2?+A(#3(,-*$(W.2+7&#$$(F9NN9G(#"3-(
%>*-"73(/-.(+E#&>"+A(#<(<B-(-<*+.(8+$+.#<2-$3(-/ (%<->2#$(<*2$H+.3T(<*+(8+$+.#<2-$(-/ (,#6-13A(Z=$6*A(K6*%C
&#6*+.A(S""26*(#$7([--H6*2$A(#$7(<*+(&-3<(.+6+$<(8+$+.#<2-$(.+>.+3+$<+7(1=(D-"-.+3(U#=7+$(#$7(Z+-$2+(
K#$7+.6-6H'(P*#<(&#H+3(<*+(%<->2#(-/ (<*+3+(#%<*-.3(#<<.#6<2?+(.+327+3(#1-?+(#""(2$(2<3(6-$3<.%6<2?+(.#<*+.(

2$<+$<(<-(7+328$(#(Q.+#"23#1"+(%<->2#R(-%<327+(<*+(6-$3-"27#<+7("2&2<3(-/ (>"#$$2$8(#$7(#"<+.$#<2?+"=(<-(<*+(
2$7+<+.&2$#6=(-/ (<*+(/%<%.+'(
)*+(#<<+&><(<-(2$<+.>.+<(<*+(B-."7(#$7(82?+(2<(3-&+(Q%3+#1"+R(2&#8+3(*#3(-/<+$(&-?+7(-$(<*+(1-%$7#.=(
1+<B++$(%<->2#(#$7(>"#$$2$8'(S$(<*+(+.#(-/ (>-3<C&-7+.$2<=A( <*23(#<<+&><(#"3-(*#3( <-(/#6+(%>(<-(<*+($+B(
6*#""+$8+(-/ (&%"<2>"262<='(@$7( 2$( <*+(+//-.<( <-(3+2\+(%>-$(<*23(6*#""+$8+A(>-.<.#2<3(#$7(?232-$3(*#?+(1++$(
>.-7%6+7(<*#<(*+#7(<-B#.73(.+?+#"2$8(<*+(<.+$73A(7+><*(#$7(7+?+"->&+$<(-/ (<*23(&%"<2>"262<='(K-&+(-/ (<*+C
3+(C(>.+?#"+$<"=(<*-3+(7.#B$(%>(1=(<*+(&-.+(#%7#62-%3(+E>-%$7+.3(-/ (>-3<&-7+.$(<*-%8*<(C(*#?+(1+6-&+(
3<2&%"2(/-.(<.=2$8(-%<(#($+B(>"#$$2$8(>.#6<26+A(B*2"+(-<*+.3(*#?+(B-.H+7(#3(#(1.278+(1+<B++$(-$+(<*+-.+<26#"(
#>>.-#6*(#$7(#$-<*+.A(#$7(-<*+.3(3<2""(*#?+(32&>"=(.+&#2$+7(#3(+E+.623+3(-/ (?232-$2$8(-$(<*+(/%<%.+'((
S$(<*+(<+E<(+$<2<"+7()*+,%-./&*.0*1*2".3/42,55"56/7*%/892'":92'9%,2/&"'"$.;/&*.0*1*2".(23(<*+(2&#8+(-/ (>-3<C&-7+.C
$2<=(<*.-%8*(B*26*(Z+-$2+(K#$7+.6-6H(F;LLM#G(7+36.21+3(*+.(%<->2#(/-.(<*+($+B(&2""+$$2%&'(@3(<*+(#%<*-.(

&*.0*1*2".
<*+(-%<"2$+3(-/ (#$(+&+.82$8(F2$3%.8+$<G(>#.#728&A(#$7(.--&(23(/-%$7(/-.(#(6.+#<2?+(&%"<2>"262<=(-/ (<->263(
#$7(*-.2\-$3T(3-62#"(J%3<26+A(>-"2<263(-/ (72//+.+$6+A(&%"<2>"+(#$7(2$3%.8+$<(62<2\+$3*2>3A(*+<+.-8+$+-%3(>%C

27+#"3(F&+#$<(#3(%$.".',5:$/:*0095"'"$.(1#3+7(-$(<*+(.+J+6<2-$(-/ (*-&-8+$+2<=(#$7(<*+(3+#.6*(/-.(#(6-#"2<2-$(
>-"26=(](U--H3A(;LLNG'
8*56%$2/ &"'(( 23( <*+(&+<#>*-.( <*#<( <*+( 3#&+( #%<*-.( -/ (&*.0*1*2".
3=&1-"23+(#($+B(%.1#$(6-$72<2-$A(2$(B*26*(72//+.+$6+A(#"<+.2<=A(/.#8&+$<#<2-$A(3>"2$<+.2$8A(&%"<2>"262<=A(*+<+C
.-8+$+2<=A(72?+.32<=(#$7(>"%.#"2<=(>.+?#2"(-?+.(-<*+.(2&#8+3'(S<(23(#H2$(<-(<*+(3>*+.+(-/ (#6<2-$(-/ (&%"<26%"<%.#"2C
3&(>-"262+3'(S$(<*+(<+E<(+$<2<"+7(8*56%$2/&"'"$./"5/'<$/=>.'/&$5'9%(

http://www.planum.net


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

#3<+6=3>(=*-%8*=(2$3<2.+7(1?(=*+(72#"+6=26#"(6#=+8-.?(-/ (27+$=2=?@72//+.+$6+(#$7(#(&%"=26%"=%.#"(<+.3<+6=2A+(

#3(=*+(7+A26+(/-.(7+#"2$8(B2=*(=*+(6-$3=2=%=2A+(C6%"=%.#"2=?D(-/ (*%&#$(1+2$83'(E$7(3*+(7B+""3(-$(=*23("#==+.(

#3<+6=(2$(<#.=26%"#.F(-B2$8(=-(=*+(*+28*=+$+7(&%"=26%"=%.#"2=?(-/ (3-62+=?(#$7(=*+(6-$3+G%+$=(+&+.8+$6+(-/ (

2$=+.<.+=(<-3=H&-7+.$2=?'(I=(2$3<2.+3(*+.(=*-%8*=(=-B#.73(#(<.-#6=2A+(#<<.-#6*(=-(=*+(72#"+6=26#"(<#2.2$8(-/ (

27+$=2=?@72//+.+$6+;'

C)-8+=*+.$+33(2$(72//+.+$6+D(23(=*+(2&#8+(%3+7(1?(J26*#.7(K+$$+==(L;MMNO(=-(+P<.+33(*23(7+32.+(LB*2"+(Q%&H

<2$8(-$=-(=*+(1#6R(-/ (#(=.+$7(=*#=(B#3(#".+#7?(%$7+.B#?O(/-.(#(62A26(6%"=%.+(1#3+7(-$(2$=+.6%"=%.#"(2$=+.#6=2-$(

2$(#772=2-$(=-(=*+(=-"+.#$=(2$72//+.+$6+(-/ (#$(#<<#.+$=(=-8+=*+.$+33'()-8+=*+.$+33(2$(72//+.+$6+(<%=3(#6.-33(

=*+(2&#8+(-/ (<-3=H&-7+.$2=?(2$(B*26*(=*+(7-&2$#$=(+//+6=(<.-7%6+7(1?(=*+(2$=+.6%"=%.#"(+$6-%$=+.(1+=B++$(

72//+.+$=(3?3=+&3(23(=-(+P<#$7(=*+(2$=+""+6=%#"(#$7(&-.#"(*-.2S-$3(-/ (+#6*(6%"=%.+(LB*26*(-$(=*+2.(-B$(6-%"7(

-$"?(2$=+.<.+=(#("2&2=+7(.#$8+(-/ (*%&#$(6#<#62=2+3(#$7(+&-=2-$3O'(

H

-/ (1#$#"(&%"=26%"=%.+3D(LE&2$F(TUUTF(<';9O'(V+(3=#.=3(/.-&(=*+(#33%&<=2-$(=*#=(2&&28.#=2-$(<*+$-&+$#(

#$7(=*+(&#$2/+3=#=2-$(-/ (+=*$262=?(#.+(B*#=(&#R+(%<(8"-1#"23#=2-$(#$7(#.+(.+3*#<2$8(=*+(3<#6+3(-/ (3-62#"(

.+"#=2-$3(2$(&#$?(B#?3'()*+(2&#8+(-/ (<+#6+/%"(=-8+=*+.$+33(*#3(=-(=#R+($-=+(-/ (=*23(<*+$-&+$-$(#$7(+$H

6-%.#8+(3-62#"F(&%"=26%"=%.#"(#$7(&%"=2H+=*$26(&2P2$8F(1+?-$7(=*+("2&2=3(-/ (8"-1#"23+7("-6#"2=2+3(L6-&&%$2H

=2+3(B2=*-%=(6-&&%$2=?O(LE&2$F(TUUTF(<'(;WOF(#$7(+P=+$7(=*+("#$8%#8+(-/ (<-"262+3(=-(#"=+.$#=2A+(&-7+3(=*#=(

C)*+(X--7(52=?DT(23(=*+(2&#8+(-/ (%=-<2#(.+6-%$=+7(1?(,-*$(Y.2+7&#$$(LTUUTO(2$(*23(=+P=(+$=2="+7(!"#$%&'()#*+$
', $-.+.#('(I$(=*+(1--R(=*+(#%=*-.(3*2/=3(/.-&(=*+(6-$6+<=(-/ (62=2S+$3*2<(=-(=*+(6-$6+<=(-/ (#(&%"=2<"262=?(-/ (
62=2S+$3*2<3F(/.-&(=*+(+P<#$32-$(-/ (3<#6+3(-/ (7+&-6.#6?(=-(2$3%.8+$=(<.#6=26+3F(/.-&(#$#"?32$8(=*+(+//+6=3(

Z(#3(/012+'0'345(L=*+(-<<-32=+(-/ (#%=-$-&?O'

8--7(6#$(1+(<%.3%+7F(#$7(=*.-%8*(B*26*(<.-6+33F(3-("-$8(#3(2=(23(-<+$(#$7($-=(2&<-3+7(-.(7+6"#.+7(B*2"+(

E&-$8(=*+(&#$?(2&#8+3(=*#=(#.+(%3+/%"(=-(%$7+.3=#$72$8(=*+(6-$6+<=(-/ (<"%.#"2=?(.%$$2$8(=*.-%8*(<-32=2H

&16.*17$)'8#&$', $1$9.(.'0F(-.(2=3(
6#<#62=?(=-(#$=262<#=+(=.#$3/-.&#=2A+(#6=2-$3'((

C)*+(,%3=(52=?D(23(-$+(-/ (=*+3+'([2=*(=*23(2&#8+F(2=3(2$A+$=-.F(K%3#$(Y#2$3=+2$(LTUUUF(TU;UOF(<.-<-3+3(#(.#72H

H

=2$8(=*+(62=?(-/ (72//+.+$6+3F(2$(=*+(#B#.+$+33(=*#=(<.-8.+332A+(3-62#"(6*#$8+(7+.2A+3(/.-&(<-B+.(+P+.623+7(1?(

=*-3+(B*-(*#A+(1++$(7+<.2A+7(-/ (2='()*+(,%3=(52=?(=*+-.?(23(1#3+7(-$(=*+(6-$6+<=(-/ (+P=+$72$8(<#.=262<#=2-$(

=-(C723+&<-B+.+7(8.-%<3DF(#$7(-$(=*+(6-$6+<=(-/ (+G%2=?(1+=B++$(72//+.+$6+3(-/ (8+$7+.F(.#6+(#$7(3+P%#"(

2$6"2$#=2-$'()*+(<+.3%#32A+(72&+$32-$(-/ ()*+(,%3=(52=?(.+3=3(-$(#$(27+#(-/ (#$(+$=+.<.232$8(3=#=+(=*#=($-=(-$"?(

3<-$3-.3(B+"/#.+(<.#6=26+3(1%=(<.+A#"+$="?(6.+#=+3(=*+(6-$72=2-$3(/-.(=*+(<.-7%6=2-$(-/ (B+#"=*'(E(3=#=+(=*#=(

3<-$3-.3(#(<.-Q+6=(/-.(=*+(/%=%.+(B*26*(<.-&-=+3(=*+(+&<-B+.&+$=(-/ (=*+(<--.(#$7(=*+(6*+#=+7(=*.-%8*(

=*+(2$A-"A+&+$=(-/ (=*+(&277"+(6"#33+3'()*+3+(27+#3(#.+(<#.=26%"#."?(/+.=2"+(2/ (.+/+..+7(=-(6-$=+&<-.#.?(3-H

"2/+F(3%.A2A#"(3=.#=+82+3(#$7(/-.&3(-/ (3+"/H7+=+.&2$#=2-$'()*+(,%3=(52=?(=*+.+/-.+(2$=+.<.+=3(#($+B(3=#8+(2$(

;( K++($+P=(<#.#8.#<*'

X--7(52=?(N>(X--7(X-A+.$#$6+D(LY.2+7&#$$F(TUUTF(<<'(;U9H;;\O'

http://www.planum.net


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

<"#$$2$8'(="-$8327+(>*+(<.2$62<"+3(-/ (+?%2>@(#$7(A+""B1+2$8C( 2>( 2$6-.<-.#>+3(72D+.32>@(#$7(<#.>262<#>2-$(#3(
>--"3(>-(2&<.-D+(>*+(?%#"2>@(-/ ("2/+(2$(>*+(6-$>+E>(-/ (#(8"-1#"(#$7(6#<2>#"23>(+6-$-&26(<-"26@'(

!"#$%"&'()"$*
F/ (>*+.+(23(3%6*(#(A+#">*(-/ (*28*"@(2&#82$#>2D+(3%88+3>2-$3(2$(>*+("2>+.#>%.+C(>*23(3*-%"7(.2$8(3-&+(#"#.&(1+""3G(
$+A(<+.3<+6>2D+3(#.+($++7+7(>*#>(#.+(3+$32>2D+(>-(>*+("#$8%#8+(-/ (+D+.@7#@("2/+'(H+327+3C(-$+(-/ (>*+(#3<+6>3(
6-$3>2>%>2$8(>*+(+<23>+&-"-8@(-/ (&%">2<"262>@(6-$6+.$3(>*+($#>%.+(-/ (>*+(6%">%.#"(<+.3<+6>2D+3(>*#>(%$7+."2+(
<.-/+332-$#"(<.#6>26+(#$7(-.2+$>(>*+-.+>26#"(.+3+#.6*'()*+@(6-..+3<-$7(>-(>*+(6#<#62>@(>-(>#I+(<"%.#"(D2+A3C(
A*2"+(&#I2$8(6-$6+<>%#"(.+/-.&%"#>2-$3(#$7(>.@2$8(-%>(6-$>+E>%#"(3>.#>+82+3'(!"#$$2$8(3>-.2+3(82D+(%3(#>("+#3>(
>*.++(-/ (>*+3+(D2+A3C(A*26*(3++&(>-(+//+6>2D+"@(2$>+.<.+>(>*+($++7(/-.(#(3<+6%"#>2D+(>%.$(A2>*(.+3<+6>(>-(>*+(
6-8$2>2D+( >.#J+6>-.2+3(-/ (&-7+.$2>@G( >*+(!"#$%&"#$"'(#) *+',*+&$%-+

$'(.,(&$%/.(#)*+',*+&$%-+) 0+.1+')*+',*+&$%-+
K-A(>-(%3+(>*+&(2$(#(6-&<"+&+$>#.@(#$7(+//+6>2D+(&#$$+.(23(<+.*#<3(#$->*+.(128(+$28&#'(K-A+D+.C(>*+@(

)*+(&%">26%">%.#"(<+.3<+6>2D+(7.#A$(%<(1@(!#.+I*(#$7(L#$7+.6-6I(A-.I3(-$(>*+(A#@3(2$(A*26*(>-(3>.%6>%.+(#(

3+$3+(-/ (1+"-$82$8C($->(-$(>*+(1#323(-/ (3*#.+7(+>*$26(-.(6%">%.#"(6*#.#6>+.23>263C(1%>(2$(.+"#>2-$(>-(#(<-"2>26#"(

>*-%8*>(-.2+$>+7(>-A#.73(#(<.-#6>2D+(#<<.-#6*(>-A#.73(>*+(72#"+6>26#"(27+$>2>@M72//+.+$6+(<#2.2$8'(
)*+(<.-<-3#"(1@(!#.+I*(NOPPPQRC(>*+(S2$D+$>-.T(-/ (>*23(3<+6%"#>2D+(7+D26+C(2$>+.<.+>3(&%">26%">%.#"23&(#3(#(
6%">%.#"(#$7(<-"2>26#"(-<<-.>%$2>@C(#3(A+""(#3(#(<.-8.+332D+($+6+332>@(#$7(/#6>(-/ (<-3>&-7+.$(3-62+>@(6#""+7(>-(
>*+(#>>+$>2-$(-/ (<-"262+3(#$7(<"#$$2$8'(
=3(#<<+#.3(+D27+$>C(>*+(?%+3>2-$(.+D-"D+3(#.-%$7(>*+(<-"2>26#"(1+#.2$8(#$7(<%1"26M6-""+6>2D+(.+6-8$2>2-$(>*#>(
3-62+>2+3(6*--3+(>-(82D+(>-(6%">%.#"(72D+.32>@(#$7(>*+(7+.2D2$8(3-62#"(<.#6>26+3C(1->*(2$(>+.&3(-/ (.28*>3(#$7(2$(
>+.&3(-/ (<#.>262<#>-.@(<->+$>2#"2>2+3'(
F$( *23( 2$D+3>28#>2-$(-/ ( >*+( 6-$6+<>( -/ (&%">26%">%.#"23&C( #$7( 6-$327+.#>2-$(-/ ( 2>3( 3-62#"( 2&<"26#>2-$3( -$(
6-&&%$2>@(<.#6>26+3C(H*2I*%(!#.+I*(NOPPPQ(-%>"2$+3(#(36+$#.2-(2$(A*26*(>A-(<#.#""+"(<.-6+33+3(+$6-%$>+.(
#$7(/%+"(+#6*(->*+.G(>*+(&%">26%">%.#"2U#>2-$(-/ (+E23>2$8(>.#72>2-$3(#$7(>*+(+&+.8+$6+(-/ (#(>.#72>2-$(-.(#(
&%">26%">%.#""@( 6-$3>2>%>+7( 6%">%.+'( F$( #(&%">26%">%.#"( 3-62+>@C( 6%">%.+3( 6-$>2$%#""@( 6-&+( 2$>-( 6-&<#.23-$(
A2>*(+#6*(->*+.C(1->*(/-.&#""@(#$7(2$/-.&#""@C(1->*(2$(>*+(<%1"26(#$7(>*+(<.2D#>+(7-&#2$3'(V%27+7(1@(6%B
.2-32>@C(6-&<.+*+$32-$(#$7(+D+$(2$6-&<.+*+$32-$C(>*+@(+$.26*(#$7(>.#$3/-.&(+#6*(->*+.'(WD+$(A*+$(>*+2.(

XD+.(>2&+(>*+3+(6%">%.+3(>+$7(>-(&#I+(%<(#(6-&<-32>+(6%">%.+C(2$(A*26*(>*+2.(3>.%6>%.#"(6*#.#6>+.23>263(#.+(

6.+#>+7Q(#$7(6-$3>2>%>+7(1@(#(&%">2<"262>@(-/ (6%">%.#"(6-$>.21%>2-$3(N&%">26%">%.#""@B6-$3>2>%>+7Q(7+D+"-<3(2$(

R( )*+(6-$6+<>(-/ (>*+(&%">26%">%.#"(<+.3<+6>2D+(A#3(3%13+?%+$>"@(>#I+$(%<(#8#2$(1@(L#$7+.6-6I(NOPPRQ(#$7(72D27+7(

( SY@(&%">26%">%.#"(<+.3<+6>2D+(/-.(>*+(O;3>(6+$>%.@(23(6-&<-3+7(-/ (>*+(/-""-A2$8(<.+&23+3G
( B()*+(6%">%.+(+&1+77+7$+33(-/ (*%&#$3( 23( 2$+36#<#1"+'(Z+(8.-A(%<( 2$(#(6%">%.#""@( 3>.%6>%.+7(A-."7C(#.+(7++<"@(

( B(S5%">%.+T(6#$$->(1+(%$7+.3>--7(#3(3>#>26C(+>+.$#""@(82D+$C(+33+$>2#"23>'(F>(23(#"A#@3(+D-"D2$8C(7@$#&26(#$7(*@1.27(-/ (

( B(5%">%.#"(72D+.32>@(#3(#(<-32>2D+(#$7(2$>+.6%">%.#"(72#"-8%+(23(#($+6+33#.@(+"+&+$>(-/ (6%">%.#""@(72D+.3+(3-62+>@'([-(

( B(=>(>*+(6-.+(-/ (&%">26%">%.#"23&(#3(#(7#2"@(<-"2>26#"(<.#6>26+(#.+(>A-(.28*>3G(>*+(.28*>(>-(72//+.+$6+(#$7(>*+(.28*>(>-(

( B(=(3+$3+(-/ (1+"-$82$8(>-(#(&%">26%">%.#"(3-62+>@(6#$$->(1+(1#3+7(-$(.#6+C(.+"282-$C(-.(+>*$262>@(1%>($++73(>-(1+(
1#3+7( -$( #( 3*#.+7( 6-&&2>&+$>( >-( <-"2>26#"( 6-&&%$2>@'( L%6*( #( 6-&&2>&+$>( .+?%2.+3( #$( +&<-A+.+7( 62>2U+$.@(

http://www.planum.net


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

9
:+.$#$6+(;*#;(23(#3(#13+$;(#3(2;(23($+6+33#.<(/-.(="#$$2$8(=.#6;26+3(#$7(=-"262+3'(>$(;*23(3+$3+?(;*+(#33%&=;2-$(
-/ (#(&%";26%";%.#"(=+.3=+6;2:+( 23( ;*+(;%.$($++7+7(2$(-.7+.(;-(=%.3%+(#(&-7+"(-/ (&%";26%";%.#"(@8--7(8-9
:+.$#$6+A'(>;(23(#(;%.$(;*#;(2$+:2;#1"<(*#3(;-(1+(3%==-.;+7(1<(;*.++(233%+3B(;*+(=.+&23+(#66-.72$8(;-(C*26*(

+:+$(=.2&2;2:+(-$+3'
D(3+6-$7(.+/+.+$6+(;-(;*+($+6+332;<(;-(#7-=;(72//+.+$;2#;+7(=+.3=+6;2:+3(-$(;*+(&%";2="+(%.1#$(&#$2/+3;#9
;2-$3(6-&+3(/.-&(;*+(!"#$%#&!'($#)
#327+(.#;2-$#"2;<(#$7(2;3("2&2;3?(#;("+#3;(;*-3+(;*#;(#.+(=+.6+2:+7(#$7(7+6-7+7?(;-("+#:+(.--&(/-.(;*+(&#$2/+9
3;#;2-$3(-/ (#$(#==#.+$;(@2..#;2-$#"2;<A?(;*-%8*;(1+<-$7(;*+(=-3;&-7+.$(C2""(3++E(#($+C(72&+$32-$(-/ (.#;2-9
$#"2;<(;*#;(+$#1"+3(;*+(&#$2/+3;#;2-$(-/ (72//+.+$6+3(#$7(23(#1"+(;-(+3;#1"23*(#(=.-#6;2:+(72#"-8%+(C2;*(;*+&'(
)*+(:+.<(27+#(-/ (.+#3-$?(@#;;#6E+7A(-$(&#$<(/.-$;3(#$7(2$(=#.;26%"#.(6#""+7(2$;-(F%+3;2-$(1<(;*+(;%.$(-/ (
72//+.+$6+(#$7(2;3(&#$2/+3;#;2-$3(2$(;*+(7-&#2$3(-/ (;*+(1-7<?("#$8%#8+?(6%";%.+(#$7(;*+(%$6-$362-%3?(.+8#2$3(
6+$;.#"( 2&=-.;#$6+( 2$( ;*+(72&+$32-$3(-/ ( ;*+(.+"#;2-$3*2=(1+;C++$(62;<(#$7(72//+.+$6+?(8-2$8(1+<-$7(;*+(
;*.+#;(-/ (;*+(+G6"%32:2;<(H-$(-$+(*#$7I(#$7(*-&-8+$23#;2-$(H-$(;*+(-;*+.I(+G+.623+7(1<(=-32;2:23;(.#;2-$#"2;<'((

2$;+.=.+;3(;*+(62;<(#3(#$(+$7"+33(="#6+(;*#;(6#$$-;(1+(&#==+7?(#(=-3;9*%&#$(+$:2.-$&+$;(#$7(#$(#33+&1"<(

-/ (%.1#$(3=#6+( H%.1#$(3=#6+(#*!+"
6-$3+F%+$;(="%.#"23#;2-$(-/ (=-C+.'()-(7-(3-?(*+( "+#$3(-$(=*2"-3-=*26#"(=.#8&#;23&(#$7(2;3(.+6+$;(7+:+9
"-=&+$;3(6+$;.+7(-$(;C-(;*+&+3(-/ (=-3;&-7+.$(;*-%8*;B(HJI(.+6-8$232$8(72//+.+$6+3(#$7(HKI(;*+(&+#$2$83(
-/ (6-&&%$26#;2-$(#$7(7236-%.3+(#/;+.(;*+(6-&&%$26#;2:+(;%.$(2$(=*2"-3-=*<'(L+(3*-C3(*-C?(1<(.+#72$8(
=.#8&#;23&(2$(#(6+.;#2$(C#<?(2;(23(=-3321"+(;-(7+.2:+(#$(2$;+.=.+;#;2-$(-/ (.#;2-$#"2;<(;*#;(6#$("2:+(C2;*(72/9
/+.+$6+(#$7(23(.+"#;+7(;-(;*+($#;%.+(-/ (;*+(%.1#$(3=#6+(;*#;(*-3;3(2;'(>;(23(#(.#;2-$#"2;<(;*#;(-:+.6-&+3(;*+(

3;.#;+826(#$7(;#6;26#"(HM+(5+.;+#%?(JNOPI?(1+;C++$(72362="2$#.<(3=#6+(#$7(*+;+.-;-=<(HQ-%6#%";?(JNORI?(3<3;+&(

JNNSI'(>$3;+#7?(-/ (#""(;*+3+(+$;2;2+3?(;*23(.#;2-$#"2;<(2$;+.=.+;3(;*+(.+"#;2-$3(#$7(32;%#;2-$#"(2$;+.#6;2-$3(2$(#(

3;28&#?(T.278+(1%2"73(#$7("+82;2&23+3(#(=+./-.&#;2:+(.#;2-$#"2;<(C*-3+(=.2&#.<(+33+$6+(23(+G=.+33+7(1<(2;3(
6#=#62;<(;-(6-$$+6;(#$7(2$;+.=.+;(;*+(72:+.32;<(1+;C++$(;*+(;2&+3(#$7(3=#6+3(-/ (6-&&%$26#;2-$(#$7(#6;2-$?(
2$(-;*+.(C-.73?(#(!"#$%#&!'($#)(.#;2-$#"2;<'(
)*+(;*2.7(=+.3=+6;2:+(3++$(#3(#(723;2$6;2:+(/+#;%.+(2$(#$(+=23;+&-"-8<(-/ (&%";2="262;<(23(;*+(8+$7+.(=+.3=+69

U#.<(!#.E+.(Q-""+;(#$7(,#$+(D77#&3?(#$7(1<(;*+(;+G;3(-/ (#$(2&&+$3+(#&-%$;(-/ (6.2;26#"("2;+.#;%.+?(C*26*(
2;(#==+#.3(7%;2/%"(;-(.+6#""R

+G="262;"<(6-$;#&2$#;+3(;*+(.+"#;2-$3(1+;C++$(E$-C"+78+(#$7(="#$$2$8?(#$7(2$:#7+3(;*+(72362="2$+3(-/ (3=#9
;2#"(="#$$2$8?(%.1#$23&(#$7(3-&+(-/ (;*+(;-=263(+G="-.+7(&-.+(C27+"<(2$(;*+(3+6;-.("2;+.#;%.+(H=%1"26(3=#6+?(

R( V/ (;*+(2&&+$3+(#&-%$;(-/ ( "2;+.#;%.+(-$(;*+(;-=26?(>(6-$327+.( 2;(%3+/%"(;-(F%-;+(3-&+(;+G;3(;*#;(#.+(=#.;26%"#."<(

&#$<(&-.+'

http://www.planum.net


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

*-%32$8<(+6-$-&26(7+=+"->&+$?<(?.#$3>-.?<(+?6'@'()*+(8+$7+.(>+.3>+6?2=+(A>"%3<(?-(#$(+B%#"(+C?+$?<(?*+(&%"D
?26%"?%.#"(#$7(?.#$3#6?2-$#"(>+.3>+6?2=+3@(1+"-$83(?-(?*+(3+?(-/ (#??+&>?3(?-(.+$+E(?*+(2&#8+(#$7(%3+/%"$+33(
-/ (>"#$$2$8(2$(72#"-8%+(E2?*(?*+(>.-8.+332=+(#$7(>-3?&-7+.$(6"#2&3'(

?*+(8+$7+.(>+.3>+6?2=+(#$7(2?3(+>23?+&-"-826#"(>-?+$?2#"2?2+3(2$(.+"#?2-$(?-(8+$7+.(72=+.32?F(A2$(#772?2-$(?-(
?*+(+C6"%32=+"F(/+&#"+(72&+$32-$@(#$7(AG@(2$6-.>-.#?2$8(?*+($+E(8+$7+.(+>23?+&-"-8F(2$?-(>"#$$2$8(?*+-.F(

?*+(3-62#""FD6-$3?.%6?+7(?.#$3#6?2-$#"(72=+.32?F(-/ (?*+(8+$7+.3'(H??+$?2-$(?-E#.73(8+$7+.(1+6-&+3(2$6"%32-$(
-/ (#""(&#$2/+3?#?2-$3(-/ (#(!"#$%&'($)("(#$7(#$(*$&'($)("(I2$7J($-("-$8+.(-$"F(3+"+6?2=+(8#K+3<(?*+(8#K+3(-/ (E-D
&+$<(&2$-.2?2+3<(1"#6I3<(2&&28.#$?3(#$7(3-(-$<(1%?(#"3-<(#$7(>.2&#.2"F<(8#K+3(2$6"%72$8(#""(?*+3+(6-$?+&>-.#D

L?.#$3#6?2-$#"(1-7F2$8M'((
)*+(3+6-$7(#3>+6?( 2$3?+#7(6-$6+.$3( ?*+( .-"+(-/ ( ?*+($+E(+>23?+&26(#%?*-.2?F(-/ (8+$7+.(#$7( 2?3(>-3321"+(
7+6"+$32-$3(/-.(>"#$$2$8'(N#$F(+33#F3(?*#?(6#$(1+(#36.21+7(?-(?*23(3+6-$7(#3>+6?(.+#3-$(#.-%$7(?*+(#6?2=+(
#$7(.#726#"(.-"+(-/ (?*+(+>23?+&26(?.#O+6?-.2+3(-/ (8+$7+.<(E*2"+(*28*"28*?2$8(?*+($+6+332?F(?-(+C>#$7(?*+(+>2D
3?+&-"-82+3(#?(?*+(1#323(-/ (>.#6?26+3(#$7(.+#33+332$8(?*+("-6#"(I$-E"+78+(#$7(8+$7+.(+C>+.2+$6+'(H&-$8(?*+(
L"-%7+3?M(=-26+3(P(&%3?(&+$?2-$(?*-3+(-/J(Q+-$2+(R#$7+.6-6I(A;SST#@(E2?*(*+.(#"?+.$#?2=+(3?-.F(-/ (>"#$$2$8(

D

E2?*(*+.(+C>"-.#?2-$3(-/ (?*+(?.#$3/-.&#?2=+(72&+$32-$(-/ (72//+.+$6+(#>>"2+7(?-(?*+("2/+(>.#6?26+3(-/ (E-&+$<(
D

1F(.+.+#72$8(?*+(.+"#?2-$3*2>(1+?E++$(/+&2$23?(>*2"-3->*2+3(#$7(>"#$$2$8(>.#6?26+3'(

http://www.planum.net


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

!"#"$"%&"'
;&2$(;'<(=>??>@(!"#$%&%"'()$*("#+(,-."%&-."-/).(0%"'1(2%3%$4(5%"#(6%3+/7%"'1(A+B-.C(/-.(C*+(D+B#.C&+$C(-/ ().#$E
3B-.C<(F-6#"(G-H+.$&+$C(#$7(C*+(A+82-$3'(D%.*#&I(0$2H+.32CJ(-/ (D%.*#&'

8+)79$(%$("#+(0%"'(9: (6%::+/+$&+1(;/)4<)"%7<=(09<<-$%&)"%3+(>&"%9$()$*(09$"+<?9/)/'(@/A)$%7<'(
F-$7-$<(KLI(A-%C"+78+'

M%.#J272(N'(;'<(=>???@(@/A)$(;.)$$%$4(%$()(,-."%&-."-/).(B9&%+"''(O+3CB-.C<(5)I(!.#+8+.'
M%C"+.(,'<(=:PPQ@(C9*%+7(D#)"(,)""+/'(F-$7-$I(A-%C"+78+'(
5#3C+""3(N'<(=:PP9@(D#+(;95+/(%: (E*+$"%"'<(M"#6RS+""<(N#33#6*%3+CC3<(TU/-.7'
D+(5+.C+#%(N'<(=:PV?@(2FE$3+$"%9$(*-(G-9"%*%+$1(H9.1(I
D%7+$(M'<(=:PPW@(6+/(J/)-+$.+%A().7(K::+$".%&#+/1(,L$&#+$M(N/"1(H9<(,%77A/)-&#(*+7(C+4/%::7(2+A+$<(7CH'
X#2$3C+2$(Y'<(=>???@(O+5(6%/+&"%9$(%$(;.)$$%$4(D#+9/'1
X#2$3C+2$(Y'<(=>?:?@(D#+(P-7"(0%"''(ZC*#6#<(KLI(5-.$+""(0$2H+.32CJ(!.+33'(

Q+$*+/(;.)$$%$4'(;(A+#7+.'(K+S(M.%$3S26R<(K,I(A%C8+.3(0$2H+.32CJ(
!.+33'

X+$3C+.()'<(=>??W@(D#+(Q.9A).(0%"'()$*("#+(R9.'(0%"'M(O)//)"%3+7(9$(;.)$$%$4<([$-S"+78+(#$7(D2H+.32CJ'(F-$7-$I(
!+#.3-$'

D#+(O+5(B")"+M(Q/9-?(N/4)$%S)"%9$("#+(B9.-"%9$(9: (;9?-.)/(Q93+/$<+$"'(G"-%6+3C+.<(N;I(!+C+.(
Y&2C*'

X-%6#%"C(N'<(=:PVW@(B?)&+=(T$95.+*4+()$*(;95+/<(2$(!#%"(A#12$-S(=+7'@<()*+(X-%6#%"C(A+#7+.<(K+S(L-.R<(!#$E
C*+-$'(

X.#3+.(K'<(=:PP>@(8+"#%$U%$4("#+(;-A.%&(B?#+/+1(>(09$"/%A-"%9$=("9("#+(0/%"%V-+(9: (>&"-)..'(!W%7"%$4(6+<9&/)&''(Z$I(5'(
5#"*-%$(=\7'@(]#1+.&#3(#$7(C*+(!%1"26(YB*+.+(=BB'(^PEPV@'(5#&1.278+<(N;I(NZ)(!.+33'(

X.2+7&#$$(,'<(=>??>@(D#+(;/97?+&"(9: (0%"%+7'(N2$$+#B-"23<(F-$7-$I(0$2H+.32CJ(-/ (N2$$+3-C#(!.+33'(
G-"7+.8+.(K'<()#.%"+(,'<(5"2$6*J(M'<(M+"+$RJ(N'<(=:PP^@(=\73'@'(T$95.+*4+=(6%::+/+$&+()$*(;95+/'(K+S(L-.R<(KLI(
M#326(M--R3'

]#1+.&#3(,'<(=:PVW@(D#+(D#+9/'(9: (09<<-$%&)"%3+(>&"%9$<(_-"'(:I(A+#3-$(#$7(C*+(A#C2-$#"23#C2-$(-/ (Y-62+CJ'(
5#&1.278+I(!-"2CJ(!.+33'

6+<9&/)&'()$*("#+(Q.9A).(N/*+/M(J/9<(D#+(,9*+/$(B")"+("9(097<9?9.%")$(6+<9&/)&'=(!-"2CJ(!.+33<(
5#&1.278+<(0[

,#6-13(,'<(X2$6*+.(A'<(=:PPV@(0%"%+7(9: (*%::+/+$&+'(K+S(L-.R(#$7(F-$7-$I(G%2"/-.7(0$2H+.32CJ(!.+33'
F+/+1H.+(]'<(=:P^V@(2+(*/9%"(X(.)(3%..+'(!#.23I(;$C*.-B-3'
F+/+1H.+(]'<(=:PW9<(:P^:<(:PV:@(0/%"%V-+(*+(.)(3%+(V-9"%*%+$$+
K%331#%&(N'(5'<(=>???@'(Y9<+$()$*(R-<)$(6+3+.9?<+$"1(D#+(0)?)A%.%"'(>??/9)&#1(5#&1.278+<(N;I(5#&1.27E
8+(0$2H+.32CJ(!.+33'

K%31#%&&(N'5'(<=>??:@(@?#+)3).7(9: (D#9-4#"M(D#+(E$"+..%$4+$&+(9: (!<9"%9$7<(5#&1.278+(0$2H+.32CJ(B.+33<(5#&E
2F%$"+..%4+$S)(*+..+(+<9S%9$%<(Z"(N%"2$-(M-"-8$#'

!#.+R*(M'<(=>???@(8+"#%$U%$4(,-."%&-."-/).%7<=(0-."-/).(6%3+/7%"'()$*(;9.%"%&).(D#+9/'1(5#&1.278+<(N;I(]#.H#.7(
0$2H+.32CJ(!.+33'

!+..-$+(5'<(=>?:?@( <(N2"#$-I(X.#$6-;$8+"2'
Y#$7+.6-6R(F'<(=:PPV#@(D95)/*7(097<9?9.%7M(;.)$$%$4(:9/(,-."%&-."-/).(0%"%+7'(K+S(L-.R<(KLI(5*26*+3C+.'(
Y#$7+.6-6R(F'<(=:PPV1@(,)U%$4("#+(E$3%7%A.+(H%7%A.+1(>(,-."%&-."-/).(;.)$$%$4(R%7"9/''(M+.R+"+J(#$7(F-3(;$8+"+3<(
5;I(0$2H+.32CJ(-/ (5#"2/-.$2#(!.+33'

Y#$7+.6-6R(F'<(=>??Q@(097<9?9.%7(EE1(,9$4/+.(0%"%+7(9: ("#+(ZI7"(0+$"-/''(F-$7-$(#$7((K+S(L-.R<(KLI(5-$C2$%E
%&'

Y+$$+CC(A'<(=:PPW@(J.+7#()$*(B"9$+M(D#+(C9*'()$*("#+(0%"'(%$(Y+7"+/$(0%3%.%S)"%9$'(K+S(L-.R<(KLI(K-.C-$'
O+R+."+(G'<(=:PPP@(Q+$*+/(;.)$$%$4()7(E$7-/4+$"(0%"%S+$7#%?M(B"9/%+7(:/9<(D9/9$"9
L-%$8(Z'(N'<(=:PP?@(P-7"%&+()$*(;9.%"%&7(9: (6%::+/+$&+'(!.2$6+C-$<(K,I(!.2$6+C-$(0$2H+.32CJ(!.+33'

http://www.planum.net

