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

?@,11&5A,&BA0,)A/1(C&
D$*/9$5,0"$%&E5A,0$,))

IJJ%..#(K%JJ-$2G.-

+&#2"(#JJJ&%JJJLG&#2"'E-&(

M#&2""-(N-#$-
O+7+"-=&+$>(!"#$$2$G(0$2>(C0MP

+&#2"(E'1-#$-L%E"'#E'%Q(
)+"(RSS(T9U(59(V6D(::::(

72+<(#3(#(E#>#"W3>(/-.(#(.#F2E#"(3-E2#"(#$F(E%">%.#"(>.#$3/-.&#>2-$(-/ (3-E2+>W'()*+(&#2$(#.G%&+$>("+W(2$(>*+(/#E>(>*#>(2$(

+$>+.(2$>-(.+"#>2-$(=.-F%E2$G(#($+<(*W1.2F(-$+(>*#>(>.#$3E+$F3(>*+(2$2>2#"'(
)*23(+$E-%$>+.(=.-F%E+3(#(3=#E+(-/ (E-$/.-$>#>2-$4(#(3=#E+(2$C1+><++$(>*2$G34(#(>*.+3*-"FX(#(Y="#E+(<*+.+(F2//+.+$>(

E#=#E2>2+34(>*+(=#=+.(2""%3>.#>+3(2>3(+33+$E+(<2>*(>*.++(3=#>2#"(&+>*#=*-.+3X(>*+(N-.F+.(-.(Y>*+(J-$+(-/ (2$>+.#E>2-$(#&-$G(

)*23(/.#&+<-.Q4(/#.(/.-&(1+2$G($-.&#>27+(#$F(-7+.CE-&=.+*+$327+4(#>>+&=>3(>-(-=+$(=-3321"+(=#>*3(-/ (2$>+.=.+>#>2-$(
#1-%>(+ZE+=>2-$#"2>W4(#$F(3*+F("2G*>(-7+.(>*+(3=#>2#"(=-33212"2>2+3(-/ (+$E-%$>+.3'



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

!"#$%&"#'$()*$&"#$+#,-
<*#=(7-(>+(.+/+.(=-(>*+$(>+(=#"?(#1-%=(=*+(@=*+.(#$7(>*#=(23(2=3(.+"#=2-$3*2A(>2=*(=*+(B+"/ C(D66-.72$8(=-(
E#6#$(=*+.+(23(#(6"-3+(.+"#=2-$3*2A(1+=>++$(=*+(B+"/ (#$7(=*+(@=*+.F(G=*+(*%&#$(1+2$8(*#3(#">#H3(=-("+#.$(
/.-&(36.#=6*(/.-&(=*+(@=*+.(>*#=(*+(*#3(=-(7-IJ(#(.+"#=2-$3*2A(G+$=2.+"H(A.-7%6+7(2$(#(A.-6+33(-/ (8#AI(KE#L

!"#$%(#$7(=*+(
&"'$#$%(=*#=(*#3(#3(2=3(6-$3+M%+$6+(#($+>(+$=2=H(=*#=(23(G$"#()"*+,$"-+$,*+()"+,()"*I(K2127F(N99O'(D3((=*+(B"-P+$2#$(
A*2"-3-A*+.(Q"#7+$(R-"#.(A-2$=3(-%=(G=*+(M%+3=2-$(-/ (=*+(@=*+.(1.2$83(/-.=*($-=(&+.+"H(=*+($%&+.26#"(=>-J(

L

G=*+(=>-(=*#=(>+(#.+(#/=+.(23($-=(=*+(12$#.H(=>-(-/ (+M%#"(-.(72//+.+$=(-$+3J(+S=+$32-$3(-/ (=*+(3#&+(-.7+.J(

<*#=(6-$3=2=%=+3(=*+(&+72#=2-$(1+=>++$(=*+(B+"/ (#$7(=*+(@=*+.(#$7(>*#=(23(=*+(.+62A.-6#"(A-32=2-$(6-%"7(

-/ ("2&2$#"2=H(-.(-/ ("2&2$#"(."*/,$'"(KG=*.+3*-"7(A+-A"+IO(#.+($+6+33#.2"H(#&128%-%3J(32$6+(=*23(6-$72=2-$(#$7(

2$(>*26*(=*+(A#33#8+(/.-&(-$+(3=#=+(=-(#$-=*+.J(/-.(+S#&A"+(/.-&(*-&-8+$+2=H(=-(72//+.+$=2#=2-$J(6.+#=+3(
#(G"2&1-(-/ (3=#=%3"+33$+33I'(GT$(3%6*(#(A.-6+33J(=*+(-AA-32=+3J(#3(2=(>+.+J(6-$3=2=%=+(-$+(#$-=*+.(#$7(#.+(
&%=%#""H(2$723A+$3#1"+I(K2127'FU;O'

T=(23(2$(=*+("2&2$#"(V-$+3(-/ (%$6+.=#2$=H(#$7(#&128%2=H(1+=>++$(=*+(B+"/ (#$7(=*+(@=*+.(=*#=(2=(23(A-3321"+(=-(
L

$#"2=H(#$7(=.#$3"#=2$8(=*+&(2$=-(6%"=%.#"(=+.&3J(W*#1*#(#.8%+3(=*#=(=*+(+$6-%$=+.(-/ (+"+&+$=3(1+"-$82$8(=-(
72//+.+$=J(+P+$(6-$=.#726=-.H(2$3=#$6+3J(A.-7%6+3(#(A.-6+33(-/ (&%=%#"(*H1.2723#=2-$(=*#=(-P+.6-&+3(=*+(32$L
8%"#.(27+$=2=2+3(#$7(6.+#=+3(3-&+=*2$8($+>(1+H-$7(=*+&J(>*26*(23(/%$7#&+$=#"(2$(-.7+.(=-(A.-7%6+(A-"2=26#"(

K2127'OJ(2=(23(=*+(3A#6+(-/ (=.#$3"#=2-$J(>*26*(-A+$3(%A(#(32=+(/-.($+8-=2#=2-$(-/ (6%"=%.#"(72//+.+$6+'(D3(W*#1*#(
#.8%+3F(G)*+(A.-6+33(-/ (6%"=%.#"(*H1.272=H(82P+3(.23+(=-(3-&+=*2$8(72//+.+$=J(3-&+=*2$8($+>(#$7(%$.+6-8$2L
3#1"+J(#($+>(#.+#(-/ ($+8-=2#=2-$(-/ (&+#$2$8(#$7(.+A.+3+$=#=2-$I(KW*#1*#J(62=+7(2$(X%=*+./-.7J(9UUYO'((

L
/.-$=#=2-$(#&-$8(72//+.+$6+3(=#?+3(A"#6+J(=*23(A#A+.(>2""($->(/-6%3(-$(=*+(.-"+(-/ (3A#6+(2$(=*+(A-=+$=2#"(
+&#$62A#=2$8(=.#$3/-.&#=2-$(-/ (3-62+=H(+&1+77+7(2$(=*+(#6=(-/ (=*+(+$6-%$=+.(>2=*(@=*+.$+33'(

!"#$%&"#'$()*$+.(/#0$-'12$3"#&#'1&1.4(5$1- $*4--#'#)/#6$&1$5.(/#5$1- $&"'#5"1,*
T$(#$(+S6+A=2-$#"("+6=%.+J(Q26*+"(Z-%6#%"=(#33+.=+7(=*#=(2$(+P+.H(62P2"23#=2-$(=*+.+(+S23=(3A#6+3(G-%=327+(#""(
A"#6+3I(=*#=(/%$6=2-$(#3(.+#"23+7J(-.(&#=+.2#"23+7J(%=-A2#'([+(&#2$=#2$+7(=*#=(=*+3+(3A#6+3(G*#P+(=*+(6%.2-%3(
A.-A+.=H(-/ (1+2$8(2$(.+"#=2-$(>2=*(#""(-=*+.(32=+3J(1%=(2$(3%6*(#(>#H(#3(=-(3%3A+$7J($+%=.#"23+J(-.(2$P+.=(=*+(

)"("*,(,.#'(
>-%"7(1.+#?(#$7(+P+$(3%1P+.=(=*+("-826(2$8.#2$+7(2$(7-&2$#=2$8(3A#6+3(#3(=*+H(>-%"7(+SA-3+(#$(#"=+.$#=2P+(
=-(=*+(3=#=%3(M%-'(Z-%6#%"=2#$()"("*,(,.#'/(.+A.+3+$=(#(6*#""+$82$8(+$=.H(A-2$=(=-(=*+(3A#=2#"(+SA"-.#=2-$(-/ (=*+(

+$6-%$=+.(#&-$8(72//+.+$6+3(#$7(*H1.2723#=2-$(-/ (6%"=%.+3'

http://www.planum.net


!"#$%&'()*+(,-%.$#"(-/ (0.1#$23&(4(5-$/+.+$6+(!.-6++72$83 99(4(:9

)*+(;-.7(!"#"$%#%&'((6-$323<3(-/ (<;-(=#.<3(7+.2>+7(/.-&(<*+(?.++@(!"#"$%)(A#$-<*+.B(#$7(#%&%)(A="#6+B'(C-%6#%"<(

#""(<*+(-<*+.(.+#"(#..#$8+&+$<3(<*#<(6#$(1+(/-%$7(;2<*2$(3-62+<DE(#.+(#<(-$+(#$7(<*+(3#&+(<2&+(.+=.+3+$<+7E(
6*#""+$8+7(#$7(->+.<%.$+7F(#(3-.<(-/ (="#6+(<*#<("2+3(-%<327+(#""(="#6+3(#$7(D+<(23(#6<%#""D("-6#"23#1"+G(A2127'B'(
C-%6#%"<(=-.<.#D3(<*+&(%32$8(<*+(&+<#=*-.(-/ (<*+(&2..-.'(H>+$(<*-%8*(2<(6#$(1+(6-$327+.+7(#3(#$(%<-=2#E(
2$(<*+(3+$3+(<*#<(2<(23(#(="#6+(;2<*-%<(#(="#6+E(I<*+(&2..-.(J*+(#.8%+3K(/%$6<2-$3(#3(#(!"#"$%#%&'(E(32$6+(2<(&#@+3(
<*+(="#6+(<*#<(L(-66%=DE(;*+$+>+.(L("--@(#<(&D3+"/ (2$(<*+(8"#33E(1-<*(#13-"%<+"D(.+#"(K(2<(23(2$(/#6<("2$@+7(<-(
#""(<*+(3%..-%$72$8(3=#6+E(#$7(#13-"%<+"D(%$.+#"E(/-.(2$(-.7+.(<-(1+(=+.6+2>+7(2<(*#3(-/ ($+6+332<D(<-(=#33(<*#<(
>2.<%#"(=-2$<(<*#<(23(32<%#<+7(7-;$(<*+.+G(A2127'B'(

M+6#%3+(-/ ( <*+2.( 2$>+.3+( .+"#<2-$(;2<*( .+#"( 3=#6+3(-/ ( 3-62+<DE(!"#"$%#%&'()(-/<+$(#66-&&-7#<+(72//+.+$6+3'(

<*+D(6-$3<2<%<+(<*+(="#6+(/.-&(;*+.+(72//+.+$<("2/+3<D"+3(#$7(6%"<%.#"(27+$<2<2+3(I+&+.8+(-%<(-/ (<*+(3<.%88"+(
!"#"$%#%&'() K

"#1"+(3=#6+3(6-+N23<E(1%<(;*#<(6-$3<2<%<+3(2..+6-$62"#12"2<D(23(6-$3<#$<"D(6-$<+3<+7(#$7(6*#$82$8G(A2127F(:OB'(
K

!"#"$%#%&'()(#3(&#@2$8(
+N="262<(<*+(/.#8&+$<#.DE(<.#$32<-.D(#$7(<.#$3/-.&#<2-$#"($#<%.+(-/ (<*+(=.-7%6<2-$(-/ (3=#6+(A2127'B'(M%2"72$8(

3-62#"(6-$/.-$<#<2-$(#3(#!$")!%*+(3=#6+3'(

,!$")!%*+)
<*+(1%.7+$(-/ (<*+(&+#$2$8(-/ (6%"<%.+G(AM*#1*#E(9OPPF(QROB'(S3(*+(#.8%+3F(IL<(23(2$(<*23(3=#6+(<*#<(;+(;2""(

K

#$7(T%@+(A9OOOF(QUVBF(I)*+(<*2.7(3=#6+(23(<*+(32<+(#$7(&-&+$<(-/ (*D1.272<DE(-/ (#&12>#"+$6+E(-/ (.+;-.@2$8(
#$7(.+$#&2$8E(-/ (3%1>+.<2$8(#$7(.+6.+#<2$8(27+$<2<D(/.-&(#&-$8(&%"<2K+&1+77+7(3-62#"(6-$3<.%6<2-$3(-/ (
W<*+.$+33'G((S(72//+.+$<($%#$6+7($-<2-$(-/ (#!$")!%*+(;#3(2$<.-7%6+7(1D(X<#>.27+3E(2$(*23(Y,%-($+).#!"./'#0.%1 .
,!$")!%*+)

K
8%+3(<*#<(I#(.26*($+<;-.@(-/ (=.#6<26+3(<.#$3/-.&3(+>+.D(#>#2"#1"+(3=#6+(2$<-(#(=-<+$<2#"(<*+#<.+(-/ (+N=.+332>+(
#6<3(-/ (+$6-%$<+.G(A2127F(QBE(6.+#<2$8(-==-.<%$2<2+3(/-.(3-62#"(#$7(6%"<%.#"(6*#$8+'(0$7+.(<*23("28*<E(3-62#"(
#6<2-$E(<*.-%8*(<*+(72.+6<(2$>-">+&+$<(-/ (=+-="+E(*#3(<*+(=-;+.(<-(#6<2>#<+(I&-&+$<3(-/ (+$6-%$<+.(;2<*(
3-62#""D(.+6-8$23#1"+(-<*+.$+33GE(#$7(<-(6#<#"D3+(<*+(=-<+$<2#"(=*D326#"(<.#$3/-.&#<2-$(-/ (3=#6+(#3(#(.+3%"<(
-/ (<*23(+$6-%$<+.'(

X<#.<2$8(<-(#$#"D3+(<*+(.+"#<2-$(1+<;++$(3=#6+(#$7(#"<+.2<D(/.-&(C-%6#%"<2#$(!"#"$%#%&'()E(#3(<*+D(6-$3<2<%<+(#(
3=#<2#"(#..#$8+&+$<(<*#<(#66-&&-7#<+3(W<*+.$+33E(<*+(#<<+$<2-$(*#3(1++$(&->+7(-$<-(<*+(3=#6+(2$K1+<;+K
+$(!"#"$%#%&'() ,!$")!%*+(*#3(1++$(

=*D326#"(<.#$3/-.&#<2-$(-/ (3=#6+'(S<<+$<2-$(;2""(1+($-;(/-6%3+7(-$(<*+(>+.D(#6<E(<*+(=.#N23(-/ (7;+""2$8(#3(
<*+(6-$72<2-$(/-.(#!$")!%*+)(<-(6#<#"D3+(3-62#"E(6%"<%.#"(#$7(=*D326#"(6*#$8+'

http://www.planum.net


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

!"#$%%&'()*+$)!"#$%"&'()),-)./0'*&$/)0. )*/,'-.0/1,*&0'
!"#$%"&'(( #3( <*-3+( 2$=1+<>++$?( "2&2$#"(@-$+3(-/ (#&128%2<A?(>*+.+( <*+(+$=

6-%$<+.(#&-$8(72//+.+$6+3(<#B+3(C"#6+?(2<(23(6.%62#"(<-(2$<.-7%6+(<*+($-<2-$(-/ (7>+""2$8(#3(<*+(C.#6<26+(<*#<(

#""->3(<*23(C.-6+33+3(-/ (*A1.2723#<2-$(<-(*#CC+$'(D$(*23(*&$!#+,-./012/1$,-3"&21",(E+27+88+.(6-$327+.3(7>+"=
"2$8(#3(<*+(F+.A(+33+$6+(-/ (<*+(*%&#$(1+2$8G(H)-(1+(#(*%&#$(1+2$8(&+#$3(<-(1+(-$(<*+(+#.<*(#3(#(&-.<#"'(D<(

&+#$3(<-(7>+""I(JE+27+88+.?(9K;9G(96*L?(<*+.+/-.+(1%2"72$8(#3(#(6-$3+M%+$6+(-/ (7>+""2$8'(D<(23(7>+""2$8(<*+(

3C#6+(>*#<(3%13<#$<2#<+3(<*+(#6<(-/ (1%2"72$8G(HN+(7-($-<(7>+""(1+6#%3+(>+(*#F+(1%2"<?(1%<(>+(1%2"7(#$7(*#F+(

1%2"<(1+6#%3+(>+(7>+""I(J2127'L'(D$(-<*+.(>-.73?(1%2"72$8(2&C"2+3(7>+""2$8'(

)-(2""%3<.#<+(<*+(>#A3(2$(>*26*(1%2"72$8(1+"-$83(<-(7>+""2$8?(E+27+88+.(%3+3(<*+(+O#&C"+(-/ (<*+(1.278+'(E+(

#.8%+3(<*#<(2<(23(<*+(1.278+?(<*.-%8*(6-$$+6<2$8(<>-(1#$B3?(<*#<(.+F+#"3(<*+(1#$B3(<-(1+(1#$B3G(H#("-6#<2-$(

6-&+3(2$<-(+O23<+$6+(-$"A(1A(F2.<%+(-/ (<*+(1.278+'()*+(1.278+(23(#(<*2$8I'(N*2"+(6-$$+6<2$8(<>-(72//+.+$<(

<*2$83?(<*+(1.278+(23(#(C"#6+(2<3+"/?(H-$"A(3-&+<*2$8(<*#<(23(2<3+"/ (#("-6#<2-$(6#$(&#B+(3C#6+(/-.(#(32<+I'()*+(

1.278+(#""->3(6-$$+6<2$8(C"#6+3(F#.2-%3"A($+#.(-.(/#.(#&-$8(+#6*(-<*+.(#$7(/.-&(<*+(1.278+'(D<(-66%C2+3(<*+(

723<#$6+(1+<>++$(<*+(<*2$83?(#(723<#$6+?(2$(P.++B(3<#72-$?(&+#$3(<*+(2$<+.F#"(-.(2$<+.F+$2$8(3C#6+(1+<>++$(

<*2$83'(Q"3-(R2&&+"(2$(*23(4#5(1$-/0(-6&&#("--B3(#<(<*+(1.278+(#3(<*+(+"+&+$<(<*#<?(1-<*(C*A326#""A(#$7(3A&1-=

-.7+.(<-(1+(<-8+<*+.'(!.#6<26#""A(#3(>+""(#3("-826#""A?(2<(>-%"7(1+(&+#$2$8"+33(<-(6-$$+6<(<*#<(>*26*(>#3($-<(

3+C#.#<+7?(#$7( 2$7++7( <*#<(>*26*(#"3-( .+&#2$3(3+C#.#<+7( 2$(3-&+(3+$3+I( JR2&&+"?(9KKSG(TT=TKL'(U+327+3(

<*+(1.278+?(R2&&+"(#"3-(+OC"-.+3(#$-<*+.(+"+&+$<?(<*+(7--.'(D<(3*#.+3(<*+(3#&+($#<%.+(-/ (<*+(1.278+(-/ (#"=

"->2$8(<*+(6-$$+6<2-$(1+<>++$(<*2$83(1%<(<*+(7--.(H.+C.+3+$<3(2$(#(&-.+(7+6232F+(&#$$+.(*->(3+C#.#<2$8(

#$7(6-$$+6<2$8(#.+(-$"A(<>-(327+3(-/ (C.+623+"A(<*+(3#&+(#6<I(J2127'L'(UA(<.#$36+$72$8(<*+(723<#$6+(1+<>++$(

<*2$83?(<*+(7--.(3A&1-"2@+3(3+C#.#<2-$(#$7(6-$$+6<2-$(2$(#(3<.-$8+.(>#A(<*#$(<*+(1.278+'(D<(.+C.+3+$<3(<*+(

HC-33212"2<A(-/ (#(C+.&#$+$<(2$<+.6*#$8+I'(V2//+.+$<"A(/.-&(<*+(1.278+?(>*26*(23(#( "2$+(3<.+<6*+7(1+<>++$(

&+.+"A($#<%.#"(1+2$8?(#$7(<*+(7--.(*->(2<(3+C#.#<+3(<*+(%$2/-.&?(6-$<2$%-%3(%$2<A(-/ ($#<%.#"(1+2$8I(J2127'L'

U.278+(#$7(7--.(.+C.+3+$<(!"#$%"&'(%(#3(<*+A(.+6-8$23+(<*+(723<#$6+(1+<>++$(<*2$83(-/ (72//+.+$<($#<%.+?(#$7(
6-$3+$<(<*+2.(3C#<2#"(6-$/.-$<#<2-$(#$7($+8-<2#<2-$(-/ (&+#$2$8'(U+2$8(7>+""2$8(<*+(+33+$6+(-/ (1%2"72$8?(#$7(

!"#$%"&'((<*+(3C#<2#"(7+F26+(<*#<(6-$3+$<3(<*+(+$6-%$<+.(#&-$8(72//+.+$6+3?(>+(+OC"-.+(W(7$''501-!"$-!"#$%"&'(
#3(<*+(/.-$<2+.(/-.(3-62#"?(3C#<2#"(#$7(6%"<%.#"(<.#$3/-.&#<2-$'(R<#F.27+3(C-2$<3(-%<(<*+("21+.#<2$8(C-<+$<2#"(

+&1+77+7(2$<-(<*+(!"#$%"&'(G(2<(1+6-&+3(<*+(&+#$3(H<-(2$F+$<(<*+(/%<%.+($->?(#3($+>(/-.&3(-/ (6-""+6<2F+(
3+"/=7+<+.&2$#<2-$(6.+#<+(#&128%-%3(/-.&3(-/ (6-+O23<+$6+(2$(3C#6+'()-(1+(#1"+(<-(#CC.-#6*(-<*+.$+33(2$(2<3(

C-<+$<2#""A("21+.#<2$8(6-&C#.23-$(<-(7-&2$#$<(.+8%"#<2$8(F#"%+3?(&+#$3(<-(1+(#1"+(<-(2$F+$<(C#33#8+3(<->#.73(

X<*+.$+33'(D<(#"3-(&+#$3(<-(1+(#1"+(<-(%$7+.3<#$7(-<*+.$+33(#3(#(C.-6+33(.#<*+.(<*#$(#3(#(3<#<+I(JR<#F.27+3?(

-<*+.$+33I(J2127'L?(.#<*+.(<*#$($-(1-.7+.3(#<(#""'(R2&2"#."A?(3C#6+3(3*-%"7(1+(32&%"<#$+-%3"A(3+C#.#<+7(#$7(

6-$$+6<+7( <*.-%8*( #( C-.-%3(&+&1.#$+'(Q3( R<#F.27+3( #.8%+3G( H#( 1-.7+."2$+?( <.#$3/-.&+7( 2$<-( #( C-.-%3(

&+&1.#$+?(3+C#.#<+3(>*2"+(6-$$+6<2$8(1-.7+.2$8(#.+#3I(J2127'L'(

=

723#<2-$(<-(<#B+(C"#6+'(3"#$%"&'(%?(>*2"+(3A&1-"232$8(#$7(6-$6.+<232$8(<*+(#6<(-/ (32&%"<#$+-%3"A(6-$$+6<2$8(
#$7(3+C#.#<2$8?(.+C.+3+$<(H<*+(C-2$<(>*+.+(<>-(72//+.+$<(>-."73(&++<I(J2127G(9TL?(3-(<-(W(7$''-!"$-!"#$%"&'(

3+C#.#<+3(72//+.+$<(+$<2<2+3(1A(C.-6%.2$8($-<(<-(2$6.+#3+(2<?(<*%3(<.#$3/-.&2$8(2<(2$<-(*-3<2"2<A?($-.(<-(+"2&2$#<+(

2<?(>*26*(>-%"7("+#7(<-(#332&2"#<2-$(-/ (72//+.+$6+3G(H+$6-%$<+.(23(.+#"23+7(1A(B++C2$8(<*+($+6+33#.A(723<#$6+(

>*2"+(6.-332$8(2<(#<(<*+(3#&+(<2&+I(JR<#F.27+3?(:Y9YG(9T=9ZL'(U-.7+.2$8(<*+.+/-.+(1+6-&+3(<*+(/.-$<2+.(/-.(

3-62#"(#$7(6%"<%.#"(<.#$3/-.&#<2-$(#3(2<?("2B+(+F+.A("2&2<?(2&C"2+3(<*+(C-33212"2<A(<-(1+(6.-33+7'(

http://www.planum.net


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

(<!"#$$%&'()*#()*+#,*-$.
#$7(=*+(>=*+.?(@*26*(#""-@3(=*+(+$6-%$=+.?( =.#$3"#=2-$(-/ (&+#$2$8(#$7($+8-=2#=2-$(-/ ( 27+$=2=2+3(#&-$8(

/+#=%.+3(-/ ()*+#,*-$.(3A#6+3?(=*.++(72//+.+$=(&+#$3(=-(#AA.-#6*(=*+(3A#=2#"(&#$2/+3=#=2-$(-/ (=*.+3*-"73'(/-+0
.#+1(2%+3$#(#$7(4&)#+,)%3#,(#.+(=*%3(2$=.-7%6+7(#3(3A#=2#"(&+=#A*-.3?(=-(B23%#"2C+()*+#,*-$.,(2$(3A#6+'(D=(23(=*.-%8*(
7@+""2$8(=*+3+(3A#6+3(=*#=(=*+(+$6-%$=+.(@2=*(>=*+.$+33(1+6-&+3(A-3321"+'

!"#$$%&'()*#(/-+.#+1(2%+3$#(+&,(4&)#+,)%3#,-(./+0#.(+&,(/1+0)%0#.(23 (#&024&)#1
E3(#("2$F(1+=@++$(=*+-.G(#$7(A.#6=26+?(/-+.#+1(2%+3$#(#$7(4&)#+,)%3#,(#6=(#3(3A#=2#"(&+=#A*-.3(-/ ()*+#,*-$.'()*+2.(
=*+-.+=26#"(A-=+$=2#"(@2""(%$/-"7(=*.-%8*(#(H-%.$+G(2$=-("2=+.#.G(.+/+.+$6+3'()*+(#2&(-/ (=*+3+(=*.++(+"+&+$=3(
23(=-(+I+&A"2/G(=*+(A.#6=26#"(72&+$32-$(-/ ()*+#,*-$.,(.#=*+.(=*#$(82B2$8(#$(+I*#%3=2B+(+IA"#$#=2-$(-/ (=*+&'(
)*+2.(B#"%+(23(=-(#6=(#3(2$=+.A.+=#=2B+(6#=+8-.2+3(-/ (=*+(72//+.+$=(A-3321"+(3A#6+3(-/ (+$6-%$=+.(#&-$8(72//+J
.+$6+3'(((
)*+(/-+.#+?(=*+(2%+3$#(#$7(=*+(4&)#+,)%3#,(+$6-&A#33(#(6-&12$#=2-$(-/ (3A#6+3(#$7(A.#6=26+3'(K-.(+I#&A"+(/-+.#+(
.+/+.3(=-(=*+(=*26F(3A#6+(#=(=*+(&#.82$(1+=@++$(=@-(72//+.+$=(3A#6+3(@*2"+(2%+3$#(23(&-.+(.+"#=+7(=-(#(A.#6=26+?(
/-.(+I#&A"+(#3(=*+(3A#6+(=*#=(23(6.+#=+7(@*+$(#(A#.=26%"#.(.2=%#"(23(A+./-.&+7'(4&)#+,)%3#,(23(#8#2$(#(3A#6+?(-.(#(
$+=@-.F(-/ (3A#6+3?(@*+.+(#$(#"=+.$#=2B+(B232-$(-B+.(%.1#$(3A#6+(23(6.+#=+7(=*.-%8*(7@+""2$8'(
LG(6.+#=2$8(-66#32-$3(-/ (+$6-%$=+.(#&-$8(72//+.+$6+3?(,563#,(-7 ()*+#,*-$.(%$/-"7(=*+2.(=.#$3/-.&#=2B+(A-=+$J
=2#"(=*.-%8*(=*+(#6=(-/ (7@+""2$8'

/-+.#+-()*#(52&#(23 (%&)#1+0)%2&(+62&'(,%33#1#&0#.
)*+#,*-$.(7236%33+7(*+.+(23(/-+.#+

B23%#"2C#=2-$(-/ (=*+(/-+.#+(#3(#(=*26F(3A#6+M(N)*2$F(=-(=*+(1-.7+.3(#3(#(=*26F$+33?(.#=*+.(=*#$(#3(#("2$+'()*2$F(

O5"+&+$=?(PQQRM(SPT'()*+($#=%.+(-/ (=*23(3A#6+(23(/%.=*+.(+IA"-.+7(1G(U#$2$2(O9VV;T(2$(*23(8#6&%&'(-7 ()*#(9-+0
.#+?(@*+.+(*+(%$7+."2$+3(=*#=(=*+.+(23(#(3%13=#$=2#"(72//+.+$6+(1+=@++$(1-.7+.(#$7(/.-$=2+.M(N1-.7+.(&+#$3(

A.-A+.=G(.28*=(-/ (+B+.G-$+(2$(#(6-$=+3=+7(=+..2=-.G'(D$3=+#7(=*+(/.-$=2+.(.+A.+3+$=3(=*+(+$7(-/ (=*+("#$7?(=*+(

/#2.(#$7(#7&2==+7?(=-@#.73(=*+(%$F$-@#1"+(=*#=(@-%"7(*#B+(3+=(-// (=*+2.(+$BG'W(5.-332$8(=*+(/.-$=2+.(&+J
#$3(=-("+#B+(1+*2$7(@*#=(23(F$-@$?(/#&2"2#.(#$7(.+#33%.2$8(=-@#.73(=*+(%$F$-@$(#$7(=*+(%$6+.=#2$'(N)*23(
A#33#8+?(=-(8-(1+G-$7(=*+(/.-$=2+.?(#"3-(=.#$3/-.&3(=*+(6*#.#6=+.(-/ (#$(2$72B27%#"M(1+G-$7(2=(-$+(1+6-&+3(
3=.#$8+.?(+&28.#$=?(72//+.+$=($-=(-$"G(=-(-=*+.3?(1%=(#"3-(=-(-$+3+"/'(E$7($-=(#"@#G3(=-(8-(1#6F(=-(=*+(3=#.=2$8(

+3=#1"23*+7(.+/+.+$6+?(#(N3=#1"+(#$7(#13-"%=+("2$+W?(@2=*(#(3=.-$8(#$7(3=.#28*=(/-.+@-.7(6*#.#6=+.?(=*+(/.-$=2+.(

)*+(/.-$=2+.(23(%$3=#1"+?(2$(6-$=2$%-%3(=.#$3/-.&#=2-$(#$7(+B-"%=2-$'()-(7@+""(=*+()*+#,*-$.?(=*+.+/-.+?(&+#$3(
=-(N7@+""(#$7(1%2"7(=*23(=*2.7(3A#6+(@*-3+(6+$=.+(A#33+3(@2=*2$(2=(#$7(@2=*2$(%3(=-(1+6-&+(&+$(-/ (1-.7+.(
-%.3+"B+3W(O2127'M(9RT'

2%+3$#-()*#(7./+0#(23 (/$+89(+.(+(0+)+$8.)(321(#&024&)#1
)*+(3+6-$7(+"+&+$=(-/ (3A#6+3(-/ ()*+#,*-$.(%$/-"7+7(23(2%+3$#'(D=(23(=*.-%8*(@*#=(X+(5#%=+.(#$7(X+*#+$+(

)*+#,*-$.(72&+$32-$(

D$( =*+( 3#&+(@#G( 2$(@*26*(*#)#+-)-5%6,( 2$=+..%A=( =*+(6-$=2$%2=G(-/ ( 3A#6+?(A%1"26(A+./-.&#$6+3(#$7(+B+$=3(
2$=+..%A=(=*+(6-$=2$%2=G(-/ (=2&+'(Y+(6-$327+.()*+#,*-$.
6#$(&++=(=*+(>=*+.?(=*+(3=.#$8+.'

http://www.planum.net


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

3<#6+=(1%>(#"3-(.+?%2.+3(#(3<#6+(#$7(#(>2&+(+$>2.+"@(-/ (2>3(-A$'()*+(&#826(!"#$%&(23(>*+(1#326(3<#>2#"(8+3>%.+(>*#>(
'(#&)(*%+,-.-'&/&0*)=(2$(>*+(3+$3+(>*#>(2>(23(#(B6%>C

#$7(A*-(23(-%>327+(>*+(!"#$%&=(#$7(.+?%2.+3(B3-&+(3-.>(-/ (2$2>2#>2-$(2$>-(>*+(.%"+3(-/ (>*+(8#&+D(EF+(5#%>+.(

#(3<#6+(>*#>=(2$(2>3(/-.&#"(3+<#.#>2-$(/.-&(>*+(.+3>(-/ (>*+(A-."7=(<.+3+$>3(#(.+#"&(-/ (2$3>#12"2>@(#$7(<-33212C
"2>@'()*#>(3<#6+(A*26*(23(3++71+7(-/ (6%">%.+=(2>3(6-$72>2-$(#$7(<-33212"2>@(C/.-&(.2>%#"(>-(>*+#>.+C(<.-G27+3(#(
6"+#.2$8(A2>*2$(>*+(6-$G+$>2-$#"(-.7+.(-/ (3-62+>@=(3*+">+.+7(/.-&(>*+($-.&#"2H2$8(/-.6+3(-/ (>*+(+G+.@7#@D(

8#&+(#.+(.+3<+6>+7=(7A+""2$8(>*+(!"#$%&(*#3(>*+(&#826(<->+$>2#"(-/ (6.+#>2$8(3-62#"(#$7(6%">%.#"(>.#$3/-.&#>2-$'

10'&#'"$&)!"#$%&'()*+,"-$ "./$$)%)*+",0&+/&1"-%.)%,2
'(#&)(*%+(#.+(10'&#)'"$&)'(I*#>(23(<#.>26%"#."@(.+"+G#$>(23(>*+2.(*+>+.->-<2#$(72C

10'&#)'"$&)(6#$(
C

>*#>(#.+(32>%#>+7(B#>(>*+(&#.82$3D'(5"+&+$>(G23%#"23+3(>*+&(#3(.+327%+3=(7+.2G2$8(/.-&(B>*+(#1#$7-$(-/ (#$(
#6>2G2>@D(E2127J(9KL'(M.-&(>*+2.(12-"-826#"(72&+$32-$(#3(/.#8&+$>3(-/ ("#$736#<+(>*#>(B6-$3>2>%>+(#(>+..2>-.@(-/ (
.+/%8+(/-.(72G+.32>@D(E2127J(9NL=(.+327%+3(8#2$(>*+(<-"2>26#"(72&+$32-$(-/ (.+<.+3+$>2$8(#(B3*#.+7(/.#8&+$>(-/ (
6-""+6>2G+(6-$362-%3$+33D(E2127J(OPL'(

EF+"+%H+(#$7(Q%#>>#.2=(9RKKJ(OSL'(I*#>(23(2&<-.>#$>(2$(#(.*2H-&+(23($+2>*+.(>*+(1+82$$2$8($-.(>*+(+$7=(1%>(

I*#>(%$2>+3(.+327%+3=(#3(%$7+627+7(/.#8&+$>3=(#$7(.*2H-&+3=(#3(6-$$+6>+7=(*+>+.-8+$+-%3=(&%">2<"+(3+8C
&+$>3=(2$>-(>*+($->2-$(-/ (10'&#)'"$&)(23(>*+2.('(#&)(*%+(6#<#62>@(>-(.+/%8+(72//+.+$6+3(#$7(>-(6.+#>+($-$C*2+.#.C
6*26#"=(#C6+$>+.+7(3<#6+3(-/ (+$6-%$>+.(2$C1+>A++$(->*+.(>*2$83'(10'&#)'"$&)(.+<.+3+$>(3<#6+3(A*+.+(2$/-.&#"(
<.#6>26+3(#.+(>*+(+T<.+332-$(-/ (>*+(<->+$>2#"(-/ (62>2+3(>-(7+/+$7(6%">%.#"(72//+.+$6+(2$(>*+(<.-7%6>2-$(-/ (>*+(
%.1#$(3<#6+=(>*.-%8*(#(<.-6+33(-/ (.+6-8$2>2-$(#$7(2$6"%32-$'

#34)11"+5)"65%),5-1.27"6-4&%.,"&"018%&1"&*."(81+/$&9)+)."8%:&*"981+8%)7
I*#>(23(>*+(.-"+(-/ (3<#6+(2$(>*+(<->+$>2#"(+&#$62<#>2$8(>.#$3/-.&#>2-$(-/ (3-62+>@(+&1+77+7(2$(>*+(#6>(-/ (

C
(&'&#*'*2".)=(

'(#&)(*%+)(1+6-&+(>*+(3<#>2#"(.+/+.+$6+(7+G+"-<+7(#3(6-$72>2-$(-/ (<-33212"2>2+3(/-.(>*+(#(.+#"(6-$/.-$>#>2-$(-/ (
&+#$2$83(<+./-.&+7(>*.-%8*(>*+(#6>(-/ (7A+""2$8'(U@(7A+""2$8(>*+(3*#+&#=(>*+(!"#$%&(#$7(>*+(10'&#)'"$&)(-/ (>*+(
4&)2.$&)-.5'#&)6=(2>(23(<-3321"+(>-(.+/-.&%"#>+(>*+(.+"#>2-$(1+>A++$(>*+(V+"/ (#$7(>*+(W>*+.(#$7(>-(6.+#>+(3<#6+(
/-.($+A=(*@1.27(27+$>2>2+3(7+.2G2$8(/.-&(>*+(+$6-%$>+.'(X@1.272>@(2$(>*23(3+$3+(*#3(>*+(<->+$>2#"(>-(-G+.6-&+(
3>+.+->@<+3(#$7(3>#>26(*2+.#.6*2+3( #&-$8(72//+.+$>(+$>2>2+3( >-A#.73( >*+(6.+#>2-$(-/ ( #(<"%.#"=(&%">2/#6+>+7(
%.1#$(6%">%.+'(

http://www.planum.net


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

!"#"$"%&"'
9*#1*#(:';(<=>>?@(!"#$%&'()*&+$&, $-./).0#1$%&+2&+;()%.$#.-%$7;(A-%B"+78+'
9*#1*#(:';(<=>CC@(!"#$-&33*)3#+)$)&$!"#&04
5+$D#BB2(E';(<FGGC@(5#)#0&)&6*(7$&, $8*,,#0#+'#;(2$(:+B+.-B-H2#(#$7(B*+(52BIJ(!%1"26(3H#6+(2$(#(H-3B(62K2"(3-62+BI'(
L+*#+$+;(E'(M(L+(5#%B+.;(N'(OP-$J(A-%B"+78+

5"+&+$B(Q';(<FGG?@(9(+*,#7)$2.$!*#07$6(47(:#;(R72B2-$3(S%T+BUO1T+B;(V%-7"21+B
L+(5#%B+.(N';(<FGG?@(!"#$-(67./(0$-*;*/*<()*&+1$=+$)"#$-*)4$*+$)"#$>:#$&, $?#(0;(A-BB+.7#&;(W#2(!%1"23*+.3'
L+(5#%B+.(N';(L+*#+$+;(E';(<FGGC@(!"#$76('#$&, $@/(4$2$(5#)#0&)&6*($(+2$)"#$-*)4A$@.B/*'$76('#$*+$($6&7)$'*;*/$7&'*#)4'(
L+*#+$+;(E'(M(L+(5#%B+.;(N'(OP-$J(A-%B"+78+

L+"+%D+(Q';(#$7(Q%#BB#.2;(X';(<=>CC@(C+)0&2.')*&+A$D"4<&3#$*+$>$!"&.7(+2$@/()#(.;(N-$7-$J(YB*"-$+(!.+33(
L-"#.(E';(<FG=F@( ;(Z[[;(G[UFG=F
X-%6#%"B(E';( <=>>\@(=, $ &)"#0$ 76('#7A$E)&6*(7$ (+2$5#)#0&)&6*(7$ *+$D#)"*+F*+:$>0'"*)#').0#'(N-$7-$;(W+2"(N+#6*(
A-%B"+78+'

X-%6#%"B(E';(<=>\\@(!"#$-&+,#77*&+$&, $)"#$?/#7";(]$(!-^+.U_$-^"+78+(S+"+6B+7(]$B+.K2+^3(#$7(OB*+.(`.2B2$83(
a(2$B+.K2+ '̂

8*7'&.07#G$8*7'&+)*+.*)4 b
3-$(_';(<+7'@J(!-3B&-7+.$(62B2+3'(OP/-.7(#$7(5#&1.278+;(EYJ(9"#6c^+""'

:#..2+3(_';(<=>>\@(!"#$H)"*'(/$?.+')*&+$&, $>0'"*)#').0#;(5#&1.278+;(E#33'(E])(!.+33'(
:+27+88+.(E';(<=>\=@(I.*/2*+:$8J#//*+:$!"*+F*+:;(2$(!-+B.I;(N#$8%#8+;()*-%8*B'(W+^(d-.c;(Y"1+.B(:-/3B#7B+.(
:#.H+.(5-"-H*-$(9--c3'

!"#$>3#0*'(+$5#0*)(:#e(E+726#"(L26B2-$#.I(5-HI.28*B(f(!%1"23*+7(1I(

:%2D2$8#(,';(<=>[C@(5&3&$%.2#+7A$>$K).24$&, $)"#$@/(4$H/#3#+)$*+$-./).0#'(9-3B-$;(9+#6-$(!.+33'(
N#6#$(,';(<=>\[@(!"#$?&.0$?.+2(3#+)(/$-&+'#6)7$&, $@74'"&(+(/47*7$-&L$M$N43(+$%)21;(9+.c3*2.+;(A+#72$8'
N+/+1K.+(:';(<=>>=@(!"#$@0&2.')*&+$&, $K6('#;(9"#6c^+""'(
N+/+1K.+(:';<=>\G@(%($0O;&/.)*&+$.0B(*+#$@(0*7A$P(//*3(02
N%c+(5';(#$7(N%c+(Y';(<=>>>@(!"#&0*<*+:$*+)#00('*(/$,(3*/*#7$(+2$"4B0*2$*2#+)*)4A$(+$>.7)0(/*(+$6#076#')*;#;(R7%6#B2-$#"(
)*+-.I;(K-"(?F;($'F;(0$2K+.32BI((-/ ((]""2$-23'((

A%B*+./-.7(,';(<=>>C@(!"#$!"*02$K6('#'(]$B+.K2+^(^2B*(:-&2(9*#1*#'(]7+$B2BIJ(5-&&%$2BI;(5%"B%.+;(L2//+.+$b
6+'(N-$7-$;(N#^.+$6+(M(`23*#.B'

P#&:0(6"*#7$&, $HL'/.7*&+;(N-$7-$;(A-%B"+78+'
S2&&+"(Q';(<=>>?@;(I0*2:#$(+2$8&&0$*+$D#)"*+F*+:$>0'"*)#').0#$%&+2&+;(W+2"(N+#6*(A-%B"+78+'
S-T#(R';(<=>>g@;(!"*0276('#A$Q&.0+#47$)&$%&7$>+:#/#7$(+2$=)"#0$D#(/R(+2RC3(:*+#2$@/('#7'(OP/-.7;(9#32"(9"#6c^+""'(
SB#K.27+3(S';(<FGGg@(5#)#0&)&6*(7$M$)"#$#L6#0*#+'#$&, $6&0&.7$E0B(+$K6('#;(2$(N--3+(SH#6+J(!-33212"2BI(#$7(L2K+.32BI(
2$(0.1#$(N2/+'(A-%B"+78+'

SB#K.27+3(S';(<FG=G@(!&J(027$)"#$-*)4$&, $!"0#7"&/27$-0#()*;#$-&33&+7;(!.-/+332-$#"(L.+#&+.3'
)%.$+.(h';(<=>g>@(!"#$D*).(/$@0&'#77A$K)0.').0#$(+2$>+)*RK)0.').0#;(!+$8%2$'
h#$(Q+$$+H(Y';(<=>\\@(!"#$D*)#7$&, $@(77(:#1$%&+2&+;(A-%B"+78+(M(_+8#$(!#%"'
d-%$8(]';(<=>>G@(Q.7)*'#$(+2$)"#$@&/*)*'7$&, $8*,,#0#+'#;(!.2$6+B-$;(W',;(!.2$6+B-$(0$2K+.32BI(!.+33'
i#$2$2(!';(<=>>\@( '(E2"#$-;(9.%$-(E-$7#7-.2'(

http://www.planum.net
http://www.eref-trade.hmco.com/

