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)# 2+4S,,*# 0bA4+24# 12.*5# USe*Y,2a51203V+6.S# T-5*@*UST*A# USe20-@S# 01*21-434# 5#
2[@S+4*# .8@6481,272# *# 02@*4-_,272# 012,-.,3,,A# Y2# *,f-e# 137*2,*5# M3\@*9# ]2#
U,SVf@2# 5*Y2[1S^3,,A# 5# 73202@*4-T*# a51202T3,41-U\8<# P35YS_S# 244S\S,+6.2Z# 2[@27-#
)*Y,A#%xr:#1<#02.@S@S#.*,3T6#5-1*fS@6,272#50@-58#We2Y8#,S#USe*Y,8#T-5*@*UST* <̀#;*@6.-#
0*+@A#/1872Z#+5*4252Z#5*V,-#FSYA,+6.-V#W2`U# *#+e*Y,*#Y31^S5-#=y02,*A# *#C-4SV>#U,258#
241-\S@-#72@25,*#12@*#,S#S13,*#+5*4252Z#02@*4-.-9#S@3#,3#5#1S\.Se#USe*Y,272#+5*48<#P253#
+0*55*Y,2f3,,A#+-@#,S#\*^,S12Y,*V#S13,*#5-+8,8@2#012[@3\8#.2,4S.4*5#\* #̂T-5*@*UST*A\-<#
;S.3#41S.485S,,A#N<#;2V,[*#*+421-_,272#12U5-4.8#,S[8@2#S.48S@6,2+4*#0*+@A#12U0SY8#WFWF9#
.2@-#5#8\25Se#02@*T3,41-U\8#012[@3\-#18[*^,2Z#.2\8,*.S4-5,2+4*#\* #̂T-5*@*UST*A\-#,Sc
[85S`46#2+2[@-52Z#U@2[2Y3,,2+4*<#)*Y.1-4*+46#Y2#*,f-e#.8@6481#,3#025-,,S#U52Y-4-+A#Y2#
+@*0272#US02U-_3,,A#_8^-e#41SY-T*V<#MS02U-_3,-V#3@3\3,49#02U[85f-+6#U5bAU.8#U#1*Y,-\#
718,42\#=41SY-T*A\->9#\2^3#02_S4-#5#,252\8#+313Y25-]*#18V,*5,8#12[248<



144

  !!"#$%&'#($%&#####)*+,-.#/,*012034125+6.272#8,*531+-43489#&(%:9#;<#&(9#)-0<#&:#=%>####?2@*42@27*A##

B# 1S\.Se# YS,272# Y2+@*Y^3,,A# 4S.2^# +@*Y# USU,S_-4-9# ]2# ,3U5S^S`_-# ,S#
1*U,2\S,*4,*+46# 5-U,S_3,6# *# 12U8\*,,A# U\*+48# T-5*@*UST*Z9# 5+*e# Y2+@*Y,-.*5# h#
01-e-@6,-.*5# T-5*@*UST*V,272# 0*Ye2Y8# 2[baY,8a# US0313_3,,A# aY,2+4*# @`Y+6.272#
+8+0*@6+45S#*9#5*Y025*Y,29#US7S@6,2Z#@`Y+6.2Z#*+421*Z<#B#.1S]2\8#5-0SY.89#52,-#72425*#
12U7@AYS4-# *+421*`# 2.13\-e# .8@6481,2c*+421-_,-e# 4-0*5# +8+0*@6+45# 02US# U5bAU.8#
Ze#2Y-,#U#2Y,-\<#N1,2@6Y#;2V,[*#U,SVf25#5# *+421*Z#&%#2+,25,-V#4-0#T-5*@*UST*V9#
H<#k03,7@31#h#r9#S#53@-.-V#12+*V+6.-V#*+421-.#P<#y<#/S,*@35+6.-V#h#%%<

K*#12[24-#+@8785S@-#\S431*S@2\#Y@A#021*5,A@6,272#S,S@*U8#5#YS,2\8#Y2+@*Y^3,,*#
h#,S#013Y\34#5-A5@3,,A#2+,25,-e#02@2^3,6#T-5*@*UST*V,272#0*Ye2Y8<#)-5_3,,A#012c
52Y-@2+A#,S#4162e#5USa\2US@3^,-e#1*5,Aez#432134-_,2\89#.2,.134,2c*+421-_,2\8#
*# 2+2[-+4*+,2\89# *# 02Y*[,3# 1*f3,,A# 02.SUS@2# \2^@-5*+46# A.*+,2# ,25272# 027@AY8#
,S# 4321*`# *#01S.4-.8# *+421-_,272#012T3+8#_313U#01-U\8#T-5*@*UST*V,272#0*Ye2Y8<#
?*Y+4S5-# T-5*@*UST*V,272# 0*Ye2Y8# 5# 01STAe# L32,46a5S9# /S,*@35+6.2729# k03,7@3c
1S# *# ;2V,[*9# U,S_,2`#\*12`9# a# 13U8@64S42\# Ze# 2+2[-+4272# 13@*7*V,272# 4S# Y31^S5c
,272# Y2+5*Y8<# PS01-.@SY9# ,3# 5-.@-.Sa# +8\,*5*5# 2142Y2.+S@6,S# 01S52+@S5,*+46#
L32,46a5S#*#/S,*@35+6.272<#;2_,2#4S.2^9#01-#S,S@*U*#2+2[-+42Z#8_S+4*#US+,25,-.*5#
T-5*@*UST*V,272#0*Ye2Y8#5#Y31^S5,*V#+@8^[*9#\2^,S#.2,+4S485S4-#,3S[-A.-V#\S+c
f4S[#Ze#Y*A@6,2+4*<#K3#5*Y,2+-46+A#Y2#L32,46a5S9#A.-V#U,S_,2`#\*12`#5*Y025*YSa#
*Y3S@8#Y-0@2\S4S9#Y2#/S,*@35+6.2729#_-Z#432134-_,*#12U12[.-#4S#3.+03Y-T*V,*#U5*4-#
241-\S@-#13S@6,3# 54*@3,,A#5#Y31^S5,2\8#^-44*#F2+*Z9# Y2#k03,7@31S9# A.-V# US@-c
f-5+A#5#*+421*Z#aY-,-\#8#;13462\8#F3Ve8#S54212\9#02+@*Y25,2#5-+480S`_272#*U#.1-c
4-.2`#,ST-U\89# *# Y2#;2V,[*9# +@8^[8#A.272# 4S.2^#\2^,S#,SU5S4-# 34S@2,2\#5_3,2Z#
Y*A@6,2+4*9#+01A\25S,2Z#,S#.21-+46#\*^T-5*@*UST*V,-e#5*Y,2+-,<

B+3#_S+4*f3#Y2+@*Y,-.-#U5314S`46#85S78#,S#Y-5,3#+0*5U58__A#027@AY*5#\*^#1*U,-\-#
US+,25,-.S\-#T-5*@*UST*V,272#0*Ye2Y89#*#_S+42#12[@A46#5-+,25.-#012#,SA5,*+46#,3#
4*@6.-# 50@-5*59# S@3# *# US02U-_3,6<#HY,S.# ,SA5,-V#\S431*S@# 02.SU8a9#]29# ,3U5S^Sc
`_-# ,S# 5*Y2\8# _S+4.8# 50@-5*59# +5*427@AY# .2^,272# *U# US+,25,-.*5# T-5*@*UST*V,272#
0*Ye2Y89# [3U8\25,29# +S\2[84,*V9# ,3US@3^,-V# 4S# 8,*.S@6,-V<# K3# 5*1,29# U2.13\S9#
]2Y2#L32,46a5S9# A.-V#01-Vf25#Y2#2[718,485S,,A# 4321*Z# 12U5-4.8#,3US@3^,2#5*Y#
/S,*@35+6.2729# *# T3# 5*1,2#]2Y2#k03,7@31S9# +e2^-\#_-,2\#12U12[-5f272# 5@S+,8#
4321*`9#[3U#*+424,-e#US02U-_3,6#U#01ST6#+52Ze#020313Y,-.*5#p:9#q<D&hDrs<

?21AY# U# 2+2[-+4*+,-\-# eS1S.431-+4-.S\-# 12U7@A,84-e# S5421*59# U,S_,8# 12@6# 8#
+4S,25@3,,*#T-5*@*UST*V,272#0*Ye2Y8#413[S#5-U,S4-#US#eS1S.431-+4-.S\-#4*aZ#302e-9#
013Y+4S5,-.S\-#A.2Z#52,-#[8@-<#)-A5@3,,A#+84,*+,-e#A.2+43V#YS,272#,S8.25272#,Sc
01A\.8#013Y+4S5@Aa46+A#013127S4-52`#+S\3#+0*@6,272#12U7@AY8#01ST6#L32,46a5S9#
/S,*@35+6.2729# k03,7@31S# *# ;2V,[*9# 02.@-.S,272# 02.SUS4-# ,3# +4*@6.-# 2Y-,-_,*#
5@S+4-52+4*#+5*427@AY8#.2^,272#U#,-e9#+.*@6.-#8,*.S@6,-V#eS1S.431#+5*427@AY8#7180-#
\-+@-43@*59#+.@SY#A.2Z#5-A5@3,2#,S#0*Y+4S5*#+8.80,2+4*#2U,S.#Ze,62Z#+0SY]-,-<#K3#
Y2U52@Aa#72521-4-#012#US12Y^3,,A#T-5*@*UST*V,272#0*Ye2Y8#A.#US.2,2\*1,272#A5-]S#
5#12U5-4.8#+8_S+,272#7@2[S@6,272#+5*42021AY.8<

?*+@A#US531f3,,A#+5*425272#021AY.8#Y52e#,SYY31^S5#8#,S8.25-e#.2@Se#12U721c
,8@S+A#Y-+.8+*A#]2Y2#eS1S.4318#.2,g@*.4*5#*#52a,#8#[S7S4202@A1,2\8#+5*4*9#*#+S\3#5#
T3V#031*2Y#02+-@-5+A#*,4313+#4S#S.48S@6,*+46#T-5*@*UST*V,2Z#73202@*4-.-<#B#%$$:#1<#
S\31-.S,+6.-V# 02@*42@27# W3\`3@# ?<# XS,4*,742,# 5-+480-5# U# 78_,2`# +4S443`#
mM*4.,3,,A#T-5*@*UST*Vn9#S#5#%$$x#12T*#[8@S#208[@*.25S,S#2[ba\,S#.,-7S#mM*4.,3,,A#
T-5*@*UST*V#*#0313[8Y25S#+5*425272#021AY.8n<#B#+5*V#_S+#0-4S,,A#\*^,S12Y,2Z#[3Uc
03.-#5#T-5*@*UST*V,8#0@2]-,8#03135*5#+S\3#W<#XS,4*,742,<#L3V4\24-52\#.2,T30T*Z#
XS,4*,742,S# +4S@S# 43USz# A.]2# XX# +4<# [8@2# +42@*44A\# 0124-+42A,,A# *Y32@27*V9# 42#
XX #+4<#+4S,3#+42@*44A\#U*4.,3,,A#T-5*@*UST*V#*#13@*7*V<#)_3,-V#0-f3z#mB#+5*4*#0*+@A#
e2@2Y,2Z#5*V,-#,SV5S^@-5*f*#5*Y\*,,2+4*#\*^#,S12YS\-#h#,3#*Y32@27*_,*9#02@*4-_,*#
_-#3.2,2\*_,*9#S#.8@6481,*n#pw9#q<#:'s<

K-5*@*UST*V,*# 5*Y\*,,2+4*# [*@6f# g8,YS\3,4S@6,*9# ,*^# 5*Y\*,,2+4*# \*^#
02@*4-_,-\-# 4S# *Y32@27*_,-\-# 13^-\S\-<# F3@*7*A# 12UY*@Aa# @`Y3V# +-@6,*f39# ,*^#
Ze# 34,*_,S#01-,S@3^,*+46<#y.]2#0*Y#_S+#me2@2Y,2Z#5*V,-n#+5*4#[85#12UY*@3,-V# US#
02@*43.2,2\*_,-\-#2U,S.S\-#,S#.S0*4S@*+4-_,*9#+2T*S@*+4-_,*#*#.1SZ,-9#]2#12U5-5Sc
`46+A9#42#5#YS,-V#_S+#5+3#[*@6f272#U,S_3,,A#,S[85Sa#8718025S,,A#.1SZ,#US#34,2.8@6c



145

 !!"#$%&'#($%&#####)*+,-.#/,*012034125+6.272#8,*531+-43489#&(%:9#;<#&(9#)-0<#&:#=%>#####?2@*42@27*A

481,-\-#2+2[@-52+4A\-<#J+421*A#@`Y+45S#025314Sa46+A#Y2#*+421*Z#T-5*@*UST*V<
W4S,# +8_S+,272# +5*48# 5-U,S_Sa46+A# T-5*@*UST*A\-z# USe*Y,2`9# .2,g8T*S,+6.2`9#

A02,+6.2`9#*+@S\+6.2`9#*,Y8Z+4+6.2`9#+@25bA,2c01S52+@S5,2`9#@S4-,2S\31-.S,+6.2`#
V9#\2^@-529#Sg1-.S,+6.2`<#B#,S+480S`_2\8#+42@*44*# U*4.,3,,A#T-5*@*UST*V#+4S,3#
Y2\*,8`_-\#_-,,-.2\#+5*4252Z#02@*4-.-<

H+,25,S# *Y3A# 12[24-# WS\`3@A# XS,4*,742,S# mM*4.,3,,A# T-5*@*UST*Vn# 02@A7Sa#
8#4531Y^3,,*9#]2#5#+5*4*#0*+@A#me2@2Y,2Z#5*V,-n#.8@6481S# *#1*U,*#5-Y-#.8@6481,2Z#
*Y3,4-g*.ST*Z#=A.*#,S#+S\2\8#f-12.2\8#1*5,*#a#*Y3,4-g*.ST*a`#T-5*@*UST*V>#5-U,Sc
_S`46#\2Y3@*#U781425S,2+4*9#Y3U*,4371ST*Z#*#.2,g@*.48<#W<#XS,4*,742,#5.SU8a#,S#439#
]2#8#031*2Y#me2@2Y,2Z#5*V,-n#7@2[S@6,S#02@*4-.S#[8@S#[*02@A1,2`z#+5*4#Y*@-5+A#,S#
Y5S# .180,-e#[@2.-9# 031f-V#013Y+4S5@A@-#WkN#1SU2\# U# *,f-\-#012T5*4S`_-\-#
\2784,*\-#Y31^S5S\-9#S#Y187-V#h#WFWF#*#,3[S7S4*#+2T*S@*+4-_,*#.1SZ,-<#J+,85S5#]3#
2Y-,#[@2.9#]2#+.@SYS5+A#U#.1SZ,#m41346272#+5*48n9#[*Y,-e9#02@*4-_,2#,3+4S[*@6,-e#
Y31^S59#S@3#52,-#,3#013Y+4S5@A@-#73202@*4-_,2Z#5S^@-52+4*9#[21246[S#US#+5*4253#0Sc
,85S,,A9#*Y32@27*_,39#3.2,2\*_,39#5*V+6.2539#53@S+A#\*^#WkN9#A.*#+4521-@-#PN;H9#
*#WFWF9#]2#2[baY,S5#8+*#+2T*S@*+4-_,*#.1SZ,-#5#217S,*UST*`#)S1fS5+6.272#Y2725218<#
N@3#5#%$$%#12T*#FSYA,+6.-V#W2`U9#S#1SU2\#U#,-\#*#+2T*S@*+4-_,-V#4S[*19#0313+4S5#
*+,85S4-<#MYS5S@2+A#[9#WkN#+4S@-#aY-,2`#0S,*5,2`#Y31^S52`9#UYS4,2`#031312[-c
4-#,S#+5*V#@SY#853+6#*,f-V#+5*49#S@39#,S#Y8\.8#W<#XS,4*,742,S9#+-48ST*A#VY3#412e-#
*,S.f3<

?*+@A# me2@2Y,2Z# 5*V,-n# 5*Y[8@-+A# U\*,-# 5# *Y3,4-g*.ST*Z# ,S12Y*59# Y@A# ,-e# 5+3#
[*@6f#5S^@-52`# +4Sa# ,3# .@S+25S9# 02@*4-_,S9# 01S525S9# S# .8@6481,S# *Y3,4-g*.ST*A<#
WS\3# 5# T3V# 031*2Y9# T-5*@*UST*V,S# 73202@*4-.S# 01-Y[S@S# 2+2[@-58# S.48S@6,*+46#
A.# 01-.@SY,S# Y-+T-0@*,S<# W5*4# *# 7@2[S@6,S# 02@*4-.S# +4S@-# [S7S4202@`+,-\-# *#
02@*T-5*@*UST*V,-\-<#;S.-\#_-,2\9#W<#XS,4*,742,#01-e2Y-46#Y2#5-+,25.89#]2#5+A#
@`Y+6.S# *+421*A#h#T3# *+421*A#T-5*@*UST*V9#A.*#5#YS,-V#_S+#,S[85S`46#5+3#[*@6f272#
U,S_3,,A<# )*,# ,SU-5Sa# T-5*@*UST*a`# ,SV[*@6f3# m\-n9# 5+313Y-,*# A.272# .2^3,#
5*Y_85Sa#+3[3#5#.8@6481,2\8#0@S,*#A.#5Y2\S#*#5*Y1*U,Aa#+3[3#5*Y#5+*e#*,f-e#m52,-n<#
K-5*@*UST*A#A5@Aa#+2[2`#,SV5-]8#.8@6481,8#T*@*+,*+46<#y.]2#52,S#+.@SYSa46+A#U#
.1SZ,9#8#T-e#.1SZ,#[8Y846#[*@6f#4*+,*#5USa\-,-9#,*^#8#Y31^S59#A.*#,3#,S@3^S46#Y2#T*aZ#
T-5*@*UST*Z<#)2,-#\2^846#_S+42#[-4-+A#*#[8Y846#_S+4*f3#53+4-#Y-0@2\S4-_,*#031372c
521-<#)2,-#[8Y846#\S4-#[*@6f-V#+480*,6#3.2,2\*_,2Z#5USa\2US@3^,2+4*<#E+434-_,*#*#
g*@2+2g+6.*#43_*Z#[8Y8469#8#4S.2\8#5-0SY.89#5USa\,2#012,-.S`_-\-<

W<#XS,4*,742,#55S^Sa9#]2#0*+@A#12U0SY8#WFWF#5USa\-,-#\*^#T-5*@*UST*A\-#A5c
@A`46# +2[2`# [3U031315,-V9# 5+3027@-,S`_-V9# 2Y,2+01A\25S,-V# 50@-5# MSe2Y8#
,S# 5+*# *,f*# T-5*@*UST*Z<# MS5YA.-# 4S.-\# _-+42# USe*Y,-\# A5-]S\# A.# \2Y31,*UST*A# *#
53+431,*UST*A# 5*,# 01343,Y8a# ,S# 439#]2[# +4S4-# 8,*531+S@6,2`# T-5*@*UST*a`9# 42[42#
A.-\+6#.8@6481,-\#2[baY,S,,A\9#T*,,2+4*9#5*185S,,A9#021AY.-9#41SY-T*Z#4S#*,+4-484-#
A.272#01-V\S`46+A#@`Y6\-#5+6272#+5*48<#;S.-\-#T*,,2+4A\-#+4S`46#\25S9#13@*7*A9#
Y3\2.1S4*A9# [3U03.S9# *,g21\ST*V,*# 43e,2@27*Z# 4S# *,f3<# ;2[42# MSe*Y# ,ST*@3,-V# ,S#
3.+0S,+*`#*,f-e#T-5*@*UST*V#Y@A#4272#]2[#UY*V+,-4-#+52a#+5*4253#0S,85S,,A<#N@3#
W<#XS,4*,742,#5.SU8a#*#,S#*,f-V#,3#\3,f#5S^@-5-V#gS.4z#\*1*#01253Y3,,A#MSe*Y,2`#
T-5*@*UST*a`#02@*4-.-#8,*531+S@*U\89#,3cUSe*Y,*#+8+0*@6+45S#5+3#[*@6f3#12U8\*`469#
]2# 8# ,-e# 2+2[@-5S# 34,*_,S# +S\2+5*Y2\*+469# ]2# YSa# Z\# \2^@-5*+46# 0124-+42A4-#
3.+0S,+*Z#MSe2Y89#US02U-_85S4-#,SV.1S]39#]2#8#,6272#a9#S@3#01-#T62\8#U[31374-# *#
12U5-5S4-#+52`#.8@6481,8#*Y3,4-_,*+46<#)2,-#5-+85S`46#,S+480,3#7S+@2#h#mG-#[8c
Y3\2#+8_S+,-\-9#S@3#,3#+4S,3\2#5S\-n<

)+3+5*4,A#+4S4-+4-.S#5.SU8a#,S#439#]2#13+81+-#MSe2Y8#5-+,S^8`46+Az#U,-^8a46+A#
3.2,2\*_,3#U12+4S,,A9#U\3,f8a46+A#_-+3@6,*+46#,S+3@3,,A9#02+-@`a46+A#+2T*S@6,S#
Y3U*,4371ST*A# +8+0*@6+45S9# U12+4Sa# 1*53,6# U@2_-,,2+4*# *# 5# T*@2\8# 5*Y[85Sa46+A#
Y3\21S@*UST*A# USe*Y,-e#T*,,2+43V<#;2\8#UbA5@A`46+A#T-5*@*UST*Z9# A.*#Y2+A7@-#4272#
1*5,A#12U5-4.89#,S+S\0313Y#3.2,2\*_,2729#5*V+6.252729#.8@6481,2729#A.-V#Y2U52@Aa#
Z\#.-,84-#5-.@-.#MSe2Y8<# J#T-\-#T-5*@*UST*A\-#a# J+@S\#*#NU*A# =031f#US#5+3#h#C-c
4SV><#)#NU*Z#5#YS,-V#_S+#5*Y[85Sa46+A#+41*\.3#3.2,2\*_,3#U12+4S,,A9#]2#YSa#ZV#13c
S@6,-V# fS,+# U\*,-4-# +0*55*Y,2f3,,A# T-5*@*UST*V,-e# +-@# ,S# +52`# .21-+46<# PS#
We2Y*# ^# +02+431*7Sa46+A# f5-Y.3# U12+4S,,A# \8+8@6\S,+6.272# ,S+3@3,,A9# S# U,Sc



146

  !!"#$%&'#($%&#####)*+,-.#/,*012034125+6.272#8,*531+-43489#&(%:9#;<#&(9#)-0<#&:#=%>####?2@*42@27*A##

_-46# U[*@6f3,,A# 01-e-@6,-.*5# T*,,2+43V# *+@S\89# 2+2[@-52# +313Y# \2@2Y*9# U# V272#
52V25,-_*+4`9#3,317*a`9#5*YYS,*+4`#+52ZV#.8@6481*#*#5*1*<#;S.-\#_-,2\9#J+@S\+6.S#
T-5*@*UST*A#4S.2^#a#+31V2U,-\#01343,Y3,42\#,S#12@6#.1SZ,-c7373\2,S9#0S,*5,2`#8#
5+62\8#+5*4*<

?12S,S@*U85S5f-#73202@*4-_,8#+-48ST*`#5#+5*4*9#5-Y*@-5f-#2+,25,*#T-5*@*UST*V,*#
4-0-9# WS\`3@6# XS,4*,742,# 01-e2Y-46# Y2# 5-+,25.89# ]2# ,SV[@-^_-\# _S+2\#
+8+0*@6+452#_3.Sa#,-U.S#Y2+-46#53@-.-e#.2,g@*.4*5#\*^#7180S\-#1*U,-e#T-5*@*UST*V#
US#01S52#5-U,S_S4-#,S01A\-#7@2[S@6,2Z#02@*4-.-<#v3#5#+52ZV#+4S44*#5*,#0-f3z#my#
55S^S`9# ]2# 5# +5*4*9# ]2# ,S12Y^8a46+A9# 2+,25,-\# Y^313@2\# .2,g@*.4*5# [8Y3# 5^3#
,3# *Y32@27*A# *# ,3# 3.2,2\*.S<# PSV5S^@-5*f*# .21Y2,-9# ]2# 12UY*@A`46# @`Y+4529# *#
03135S^,*# Y^313@S# .2,g@*.4*5# 5-U,S_S4-\846+A# .8@64812`<# PST*AcY31^S5S# US@-c
f-46+A#72@25,2`#Y*V252`#2+2[2`#5#\*^,S12Y,-e#+01S5Se9#S@3#,SV[*@6f#U,S_8]*#
.2,g@*.4-#7@2[S@6,2Z#02@*4-.-#[8Y846#12U7214S4-+A#\*^#,ST*A\-#*#7180S\-9#]2#,Sc
@3^S46#Y2#1*U,-e#T-5*@*UST*V<#M*4.,3,,A#T-5*@*UST*V#+4S,3#Y2\*,8`_-\#_-,,-.2\#
+5*4252Z#02@*4-.-<#L*,*Z#12U@2\8#\*^#T-5*@*UST*A\-#h#T3#*#a#@*,*Z#\SV[84,*e#g12,4*5n#
pw9q<#:Ds<

;3,Y3,T*A#Y2#U[313^3,,A#2Y,202@A1,2+4*#+5*48#=5#4<#_<#5#T-5*@*UST*V,2\8#0@S,*#
h#f@Ae2\# Y2\*,85S,,A# mMSe2Y8n>9# 02+-@3,,A# 5USa\2US@3^,2+4*# *# ,S5*46# _S+4.25S#
8,*g*.ST*A#.8@64819#5+3#[*@6f3#02f-13,,A#USe*Y,-e#^-44a5-e#01-,T-0*5#8#5+62\8#
+5*4*#5-.@-.S`46#,35Y252@3,,A#*#0124-Y*`#U#[2.8#4-e9#e42#5*Y+42`a#01S52#,S#5@S+c
,-V#+2T*2.8@6481,-V#*#+2T*202@*4-_,-V#12U5-42.<#)2,2#U,Se2Y-46#1*U,*#g21\-#h#5*Y#
S,4-7@2[S@*+4+6.-e#S.T*V#Y2#U[12V,-e#.2,g@*.4*5#*#43121-U\8#*#,S02@37@-52#5-\S7Sa#
5-12[@3,,A# 3g3.4-5,-e# 1*f3,6<# PSV[*@6f# ^21+4.2`# 13S.T*a`# T-5*@*UST*V,2Z#
0124-Y*Z#50@-58#5-+480Sa#43121-U\9#02#5*Y,2f3,,`#Y2#A.272#5-A5@A`46+A#[3UUSe-+c
,-\-#,S5*46#,SV+-@6,*f*#Y31^S5-#Y2\*,8`_2Z#T-5*@*UST*Z#MSe2Y8<

P3U5S^S`_-# ,S# 439# ]2# 12U12[.S# 012[@3\# ,ST*2,S@6,2Z# 4S# \*^,S12Y,2Z# [3U03c
.-#2+4S,,*\#_S+2\#e5-@`a#5+3#[*@6f3#_-+@2#02@*42@27*5c432134-.*5# *#01S.4-_,-e#
02@*4-.*59# Y2+*#,3# 5-12[@3,2# aY-,272#12U8\*,,A#T-5*@*UST*V,2Z# [3U03.-9#,3# 5-A5c
@3,2#ZZ#[SU25*#+418.481,*#3@3\3,4-#*#ZZ#m2[ba.4-5,*n#02.SU,-.-9#+0-1S`_-+6#,S#A.*#
\2^,S#[8@2#[#U#8035,3,*+4`#72521-4-#012#13S@*Z#T-5*@*UST*V,2Z#[3U03.-#5#+8_S+,2\8#
+5*4252\8#+0*5425S1-+45*<

B+5*Y2\@3,,A#T*,,2+4*#*#5USa\2US@3^,2+4*#5+*e#_S+4-,#+8_S+,272#+5*48#U\8f8a#02c
,252\8#027@A,84-#,S#012[@3\8#T-5*@*UST*V,2Z#[3U03.-<#)2,S#,3#\2^3#[84-#U53Y3,S#
Y2#,ST*2,S@6,2Z#S[2#\*^,S12Y,2Z9#S@3#025-,,S#[84-#Y2025,3,S#T-5*@*UST*V,2`#.2\c
02,3,42`<#F2U12[T*#3g3.4-5,272#\3eS,*U\8#S,S@*4-_,272#US[3U03_3,,A#5-1*f3,,A#
+8_S+,-e#012[@3\#\*^,S12Y,2Z#[3U03.-#\Sa#0313Y85S4-#01253Y3,,A#T-5*@*UST*V,-e#
Y2+@*Y^3,6# 8# 1S\.Se# ,25272# .2,T3048S@6,272# 0*Ye2Y89# ]2# Y2U52@-46# SY3.5S4,2#
5*Y2[1S^S4-#.8@6481,2c*+421-_,*#2+2[@-52+4*#*#Y2572+412.25*9#+0SY.2a\,*#43,Y3,T*Z#
+5*425272#12U5-4.8#U#81Se85S,,A\#+03T-g*.-#+8_S+,-e#7@2[S@6,-e#*#137*2,S@6,-e#
012T3+*5<

F2[@A_-#5-+,25.-#USU,S_89#]2#Y2#5-42.*5#T-5*@*UST*V,2Z#73202@*4-.-#A.#,S8.252Z#
43_*Z# 4S# 01-.@SY,2Z# Y-+T-0@*,-# \2^,S# 5*Y,3+4-9# 02c031f39# USe*Y,2a51203V+6.8#
,*\3T6.8#g*@2+2g+6.2c02@*4-_,8#Y8\.89#A.S#U5314S@S+A#Y2#718,48#4S#73271Sg*_,2Z#
Y2.41-,-9# *Y3Z# ZZ# 013Y+4S5,-.*5# U,Se2Y-@-# 02YS@6f3# 2[d18,485S,,A# V# ,S# 02_<#
XX#+4<{#02cY18739#0*+@A#US531f3,A#/1872Z#+5*4252Z#5*V,-#,253#+0*55*Y,2f3,,A#+-@#
,S# \*^,S12Y,*V# S13,*# 5-+8,8@2# 012[@3\8# .2,4S.4*5# \*^# T-5*@*UST*A\-{# 02c4134a9#
0*+@A#me2@2Y,2Z#5*V,-n#5*Y[8@-+A#U\*,-#5#*Y3,4-g*.ST*Z#,S12Y*59#Y@A#,-e#5+3#[*@6f#
5S^@-52`#+4Sa#.8@6481,S#*Y3,4-g*.ST*A9#S.48S@*U85S@S+6#012[@3\S#.2,g@*.4*5#\*^#
T-5*@*UST*A\-#+S\3#,S#.8@6481,2\8#0*Y718,4*9#]2#02413[8a#[*@6f272#,S8.25272#4S#
01S4-_,272#2+\-+@3,,A<#WS\3#5#T3V#031*2Y#T-5*@*UST*V,S#73202@*4-.S#01-Y[S@S#2+2[@-c
58#S.48S@6,*+46#A.#01-.@SY,S#Y-+T-0@*,S9#]2#0313V\Sa46+A#012[@3\S\-#.2,412@`#
,SY#012+4212\#4S#T-5*@*UST*V,2`#[3U03.2`<

J)6&)-(5+D)A*)"4-39&+**/

%<# /317S_35# )<# K-5-@-UST-2,,SA# 73202@-4-.S<# |# )<# /317S_35# ||PS8_,SA# \2,271Sg-A<# h# HY3++Sz#
I?F}}I#PNPB9#&((:<#h#&x&#+<



147

 !!"#$%&'#($%&#####)*+,-.#/,*012034125+6.272#8,*531+-43489#&(%:9#;<#&(9#)-0<#&:#=%>#####?2@*42@27*A

&<# C2\@35S#~<#N<#R3202@-4-_3+.23#+^S4-3#|#P<#N<#C2\@35S#||#G-125SA#�.2,2\-.S#-#\3^Y8,S12Y,�3#
24,2f3,-A<#h#&((:<#h#�#&<#h#W<#x%cx'<

:<# ?S,S1-,#N<#W<#o-@2+2g-A#02@-4-.-#|#N<#W<#?S,S1-,#h#�<z#mPS8.Sn9#%$$w<#h##&(%#+<
w<# XS,4-,742,#W<#W42@.,253,-3#T-5-@-UST-Vt#|#W<#XS,4-,742,#||#?2@-+<#h#%$$w<#h#�#%<#h#W<#::hwr<

$%&'(9*+" !"#!"K5704-3L&;9"9"932-;9"<9:9&9.+<9-**-="(7-4-&929;9!
,+338+259:+123/" 45-6&78L" :-.*9;*-:7*9/" <9:9&9.+<9-**-=" (7-4-&929;9" ;+;" *+%;9?" 77"

932-;9?"45704-3L&;9"32+*-:&7*9/"9"+;2%+&'*-32'"77"459;&+0*-(-"@+5+;275+"0&/"3-:5787**-(-"
895-%325-=32:+!"B493+*L"907=*L7"27A7*9/"<9:9&9.+<9-**-="(7-4-&929;9?"+"2+;C7"D+;2-5L?"
:L0:9*%:E97" 77" *+" 47570*9=" 4&+*?" :" -3-67**-329?" 4-3&7" .+:75E7*9/" F@-&-0*-=" :-=*LG!"
B3-6-7" :*98+*97" %07&7*-" ;-*<74<99" H!" I+*29*(2-*+?" +" 2+;C7" 932-59A73;98" %3&-:9/8" 77"
45-93@-C07*9/!
8197&(;&. )1%(/:# 73202@-4-.S9# T-5-@-UST-A9# 012+41S,+4529# T-5-@-UST-2,,SA# 73202@-4-.S9#

�<#XS,4-,742,<

MNOPQRST"U!"VTWXQYZOS["TS["ZYRQRS\"Z]"WR^RPR_T`RZS"QaZbZPR`RW\!
cNa"bYZdPae\"Z]"ZYRQRS"Z]"WR^RPR_T`RZS"QaZbZPR`RW\"T\"\WRaSWa\?"R`\"\ZOYWa\?"daWZeRSQ"bYafWZS[R`RZS\"

TS[" TW`OTPR`g" Z]" R`\" TbbPRa[" WNTYTW`aY" ]ZY" eZ[aYS" hZYP[" ZY[aY" TYa" aiTeRSa[" RS" `Na" TY`RWPa!" jNa"
R[aZPZQRWTP"kZh\"Z]"WR^RPR_T`RZS"QaZbZPR`RW\?"TS["TP\Z"]TW`ZY\?"bOPPRSQ"ZO`"R`"ZS"T"]ZYaQYZOS[?"TYa"[a\WYRda[?"
RS"bTY`RWOPTY" WT\a" T]`aY" WZebPa`RZS"Z]" FWZP["hTYG!"jNa" \baWRTP" T``aS`RZS" R\" \bTYa[" `Z"M!"lTS`RSQ`ZS"
WZSWab`RZS?"TS["TP\Z"`Z"`Na"NR\`ZYRWTP"`aYe\"Z]"R`\"ZYRQRS!
mS"`Na"TY`RWPa"`TPXa["`NT`"T"\R`OT`RZS?"TYR\RSQ"Ob"T\"T"Ya\OP`"Z]"[YT\`RW"TP`aYST`RZS\"ZS"T"hZYP["bZPR`RWTP"

TYaST"T]`aY"[R\RS`aQYT`RZS"Z]"̀ Na"\ZWRTPR\`RW"\g\`ae?"hT\"RS"T"QYaT`"[aTP"RS\`YOeaS`TP"RS"̀ Na"WYR\R\"Z]"da]ZYa"
bYa^TRPRSQ" `NaZYRa\" f"dg"T" \`YOW`OYa"TS[" `aXNSZXYT`RW?" `NT`"hT\" RS\`YOeaS`TP" RS"TS"T[[Ya\\" `Z"Z`NaY"
`NaZYRa\?"RS"bTY`RWOPTY"dg"WR^RPR_T`RZS!"
mS" `Na" TY`RWPa"bYaWZS[R`RZS\" Z]" ZYRQRS" Z]" WR^RPR_T`RZS" QaZbZPR`RW\" TYa" aiTeRSa["T\" T" \WRaS`RnW"kZh!"

oiTW`Pg"QaZbNRPZ\ZbNg"daWTea"`Na"\WRaS`RnW"bYafkZh"Z]"WR^RPR_T`RZS"QaZbZPR`RW\!"jNa"PZZX\"Z]"paZS`qa ?̂"
rTSRPa^\XRg?" MNbaSQPaY" TS[" jZgSdR?" TYa" aiTeRSa[" RS" `Na" TY`RWPa?" hNRWN" `TPXa[" TdZO`" `Na" ZYRQRS" Z]"
WR^RPR_T`RZS"TbbYZTWN"T\"TbbYZbYRT`a"bNaSZeaSZS"RS"[a^aPZbeaS`"Z]"eZ[aYS"QPZdTP"hZYP["ZY[aY!
oiWab`"]ZY"baY\ZSTPR`g"[a\WYRb`RZS\"Z]"̀ Na"TO`NZY\"bPTgRSQ"T"YZPa"RS"daWZeRSQ"Z]"WR^RPR_T`RZS"TbbYZTWN"

eaS`RZSa["TdZ^a?"RS"`Na"TY`RWPa"aiTeRSa["[a\WYRb`RZS\"Z]"`NT`"abZWN"`Na"YabYa\aS`T`R^a\"Z]"hNRWN"`Nag"
haYa!
s]`aY"tZYP["hTY"mm"MZ^Ra`"uSRZS"TS["aT\`"\`T`a\"vwTbTS"TS["xNRSTy"TQTRS"QZ`"PaT[RSQ"YZPa\"ZS"`Na"

TYaST"Z]"hZYP[hR[a"bZPRWg?"dO`"SZ`"hR`NRS" `Na" ]YTeahZYX"Z]" `Na"ha\`aYS"hZYP[!"zah"WZYYaPT`RZS"Z]"
]ZYWa\"RS"`Na"RS`aYST`RZSTP"TYaST"bOPPa["ZO`"`Na"bYZdPae"Z]"WZS`TW`\"da`haaS"WR^RPR_T`RZS\!
Vg"TW`OTP"Ya\aTYWN"eT`aYRTP"]ZY"hYR`RSQ"Z]"̀ NR\"hZYX"[R["̀ Na"bOdPRWT`RZS"Z]"M!"lTS`RSQ`ZS"FjNa"xPT\N"

Z]"WR^RPR_T`RZS\{G?"RS"hNRWN"TSTPg_a"NR\`ZYRWTP"bYaWZS[R`RZS\"Z]"daWZeRSQ"Z]"WR^RPR_T`RZS"QaZbZPR`RW\"TS["
R`\"bYTW`RWTP"^TPOa"TYa"]ZY"RS`aYST`RZSTP"YaPT`RZS\!
oiTW`Pg"T]`aY"WZebPa`RZS"Z]"FWZP["hTYG"WNTSQa\"NTbbaSa["RS"TO`NaS`RWT`RZS"Z]"baZbPa?"]ZY"`Nae"TPP"

dZPa"daWZea\"RebZY`TS`"SZ`"WPT\\?"bZPR`RWTP?"PaQTP?"TS["WOP`OYTP"TO`NaS`RWT`RZS!"mS"`NR\"baYRZ["WR^RPR_T`RZS"
QaZbZPR`RW\"bOYWNT\a["̀ Na"\baWRTP"TW`OTPR`g"T\"̀ Na"TbbPRa["[R\WRbPRSa!"jNa"hZYP["TS["QPZdTP"bZPRWg"daWTea"
eOP`RbZPTY"TS["bZPgWR^RPR_T`RZSTP!
jNO\?"M!"lTS`RSQ`ZS"WTea"`Z"`Na"WZSWPO\RZS?"`NT`"TPP"NOeTS"NR\`ZYg"R\"NR\`ZYg"Z]"WR^RPR_T`RZS\"hNRWN"

TW|ORYa"TPP"QYaT`aY"^TPOa"bYa\aS`Pg!
Keywordsz#���������q�9#q�����������9#���q�9#q�����������#���������q�9#!<#~���������<

</="->1/.=%.$&=+%1&?"@.ABCDBCADBE.$C
B/C#:&:z:&%

}!"#!"~-&-;-:+
 !"#$%#&'$%()*+,-.!/0"%!/1*!,-.2!"(&$),'&'."3&!".41&)5.6%!7/$/

�)FH?EOW�CN#?BlLJ�PN#WoEFNz#HWPH)PJ#XNFNC;EFIW;ICI

,-.(&/0+12'3/" -3*-:*)" 4)0@-09" 0-" :9.*+A7**/" 3%2*-32)" �:5-47=3';->" 4%6&)A*->" 3D759?"
+*+&).%�2'3/"45-6&78+">>"34)::)0*-E7**/")."4%6&)A*989"3D75+89";5+>*?"/;)":@-0/2'"0-"3;&+0%"
�H!
8197%(". )1%(/:# a51203V+6.S# 08[@*_,S# +g31S9# a51203V+6.-V# Y3\2+9# ,SY,ST*2,S@6,S# *Y3,4-_,*+469#

a51203ZUST*A#,ST*2,S@6,-e#08[@*_,-e#+g31#Y31^S5c_@3,*5#�W<#

�51203V+6.S#08[@*_,S#+g31S#5+3#_S+4*f3#+4Sa#013Y\342\#85S7-#5_3,-e<#?1-#T62c
\89# +S\3#0-4S,,A#]2Y2#,SA5,2+4*# a51203V+6.2Z#08[@*_,2Z#+g31-9# U#2Y,272#[2.89# a#
Y-+.8+*V,-\#=_S+4-,S#Y2+@*Y,-.*5#72521-46#012# ZZ#5*Y+84,*+46>9#S#U# *,f272#h#5S^c


