
84

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

 !"#$%&'($)*(+!!"#$%&'(,-",'-./0(+)1"!'("2(&"1$&(%3*4'.50(".6'-(23)*5(0(&$)*0()$.3-$&(-'5"3-1'570(.6'(
'5.$%&+56!').("2(&"1$&(.$8'5($)*(2''59

:.(+5(*'.'-!+)'*(.6$.(&"1$&(1"!!3)+.+'5(56"3&*(%'(5'')($5($4').5("2(,"&+.+1$&(5'&2;"-4$)+<$.+")0($5(.6'/(
$-'($)($55"1+$.+")("2(,'",&'(3)+.'*(%/(1"!!")(+).'-'5.50(4"$&50("%='1.+#'50(.6'/(6$#'(*"!+)$.'*(.6+5(
2"-!("2(1"!!3)+./($5($(3)+./0(1"6'5+")0(5$!'(5+.3$.+")9(:)(.6'(.'--+."-+$&(1"!!3)+./("2(,'",&'(3)+.'*(
%/($(53%5.$).+$&( -"".7(+)5.-31.+")50(+).'-'5.50(4"$&50(5"&+*$-+./0(>+&&+)4)'55(."($1.(."4'.6'-(;($)*(.6+5(+5(
1'-.$+)&/(.6'(%$5+5(2"-(,"&+.+1$&(5'&2;"-4$)+<$.+")9
KeywordsB# CDEFC# GDHIJKLIKM9# JIGNDKFC# OMFPP9# CDEFC# EDLLQKNMR9# PQKSFLIKMFC# NKMIJIOMO9# ONGKO# MTI# CDEFC#

EDLLQKNMR9#FK#FGIKM#DP#UDCNMNEFC#OICPVDJGFKNWFMNDK<

 !"#$%&!'"(')*"+(&*,#-'./0/.0./12')0'
X/Y#:&Z<Z

?9(@9(ABCD(
34#5)(5*6)(789+:$'4!;#(4!&94:$'<4#7*)8:6*6'#=*4#'>&*8?'@(4A!)!

[\[Y;])^_`;a#?bc_;]Y]#d_e^fgb/^]h#`f^Yi_j#?gb;]#_gf^X

EFGHCIJKLMDNI( GKOJKPPI0( IQR( SFNMKOTCF( URVPKWFJPX( NSROMFOKWTNMOF( B( QFPMXQNMR( RWKPNDQFY(
IJXWPFY(SWFZCXUT(MK(WFGQWTOK[MDNI(X\XQMTOPRNMD(GKNMFNBOKPPI(URVPKWFJPT](NKPQ^R_9(
B&CA(7#'8&(7!B#k*l,m12n,m#o3p03.m9#k*l,m12n,*#5*n,2+-,-9# _1m,9#An31,m#01271mkm9#+m,.q*r9#gmnm#

s3p03.-#bb^9#13l-k#An31,272#,312p025+tnl3,,A9#/^uv9#dfwf;[<#

$#x315,A#&(%(#1<#gmnm#s3p03.-#bb^#pm#0*n41-k.-#5+*y#02+4*z,-y#x@3,*5#01272@2V
+85m@m#pm#01-z,A44A#x3453142r#13p2@tq*r#%$&$#=%&#72@2+*5#{pm|9#s1mp-@*A#4m#;813xx-V
,-#{0124-|9#c*5m,#841-km5+A>9#A.m#0313nomxm@m#553n3,,A#,25-y#n2nm4.25-y#+m,.q*z#
02#5*n,2}3,,t#n2#An31,2r#01271mk-#_1m,8<#)+6272#pm#x24-1-#12.-#=031}m#+m,.q*z,m#
13p2@tq*A#n2#_1m,8#%Z:Z#01-z,A4m#gmn2t#s3p03.-#&Z#718n,A#&((~#1<>#o8@2#8y5m@3,2#
x24-1-#13p2@tq*r9#.2l,m#p#A.-y#02+-@t5m@m#020313n,t#pm#2o+A72k#4m#l21+4.*+4t#
+m,.q*z,-y#pmy2n*5<

i*.m5-z#42z#�m.49#�2#5#l2n,2k8#o*@6}#,*l#&(#n2.@mn*5#d*l,m12n,2r#m73,q*r#p#
m42k,2r#3,317*r#=dfwf;[>#02#5*n,2}3,,t#n2#*1m,+6.2r#An31,2r#01271mk-#p#&((:#1<9#
,3km�#,*A.-y#01Ak-y#n2.mp*5#012#439#�2#5#_1m,*#13m@*p8�46+A#5*z+6.25m#An31,m#012V
71mkm# �%�<# ;m.2l# *,�21kmq*A9# A.m# 5-y2n-46# 8# vd_# p# 02+-@m,,Ak# ,m# +03q+@8lo-#
1*p,-y#.1mr,9#,3#k*+4-46#01Ak-y#n2.mp*59#�2#_1m,#5l3#,m+480,272#n,A#k2l3#241-km4-#
An31,3#5-o8y253#p,m1AnnA<#^3#12o@A46#4m.-y#5-+,25.*5# *# 3.+0314-9#A.*# pmzkmt46V
+A#02+4*z,-k#+-+43km4-x,-k#k2,*421-,72k#n2+480,2r#*,�21kmq*r#p#q*�r#012o@3kmV
4-.-<#;2k8#5-,-.m�#0-4m,,A9#,m+.*@6.-#4m.-z#+m,.q*z,-z#13l-k#k2l3#55mlm4-+A#
3�3.4-5,-k# n@A# 5-1*}3,,A# 4-y# pmnmx9# A.*# 5-p,mx-@2# k*l,m12n,3# +8+0*@6+452# 8#
5*n,2}3,,*#*1m,+6.2r#An31,2r#01271mk-<

`6272n,*#5#,357mk25,2k8#0242q*#*,�21kmq*r#5#vd_#p#An31,2r#012o@3k-#_1m,89#n3#
8l3#nm5,2#03130@3@-+A#13m@6,*#�m.4-#p#01-08�3,,Ak-#4m#n2k-+@mk-9#q3#0-4m,,A#
541mxm�46+A#5#02@*#p2189#4-0#0mx3#,m#�2,*#02+4*z,-y#n-+.8+*z#012#439#+.*@6.-#pm@-}-V
@2+6#xm+8#n2#02A5-#An31,2r#po12r#5#_1m,*<#bn,2+4212,,*z#0*ny*n#+�21k85m5#02k-@.2V
58#8A58#012#3�3.4-5,*+46#2o1m,272#*,+418k3,489#A.-z#55mlm�46+A#�n-,2#01m5-@6,-k#
n@A#5-1*}3,,A#nm,2r#pmnmx*<#;13om#p531,84-#85m78#,m#439#�2#0m1mn-7km9#,m#2+,25*#
A.2r#o8n3#p,mzn3,2#}@Ay#n2#5-1*}3,,A#*1m,+6.2r#An31,2r#012o@3k-9#+4m,3#013q3n3,V
42k#*#k2l3#o84-#5-.21-+4m,m#n@A#51378@t5m,,A#02n*o,-y#+-48mq*z#8#kmzo84,62k8<#
)-.@txm4-#ry#02A58#5#+8xm+,-y#k*l,m12n,-y#8k25my#01m.4-x,2#,3k2l@-52<

`mk3# 42k8# nm,3# n2+@*nl3,,A# ,mo85m�# m.48m@6,2+4*# *# 01-,q-0253# p,mx3,,A#
km�#x*4.-z#4m#5-5ml3,-z#0*ny*n#n2#12p12o.-# *,+418k3,4*59#A.*#3�3.4-5,2#n*A@-#8#
5-1*}3,,*#02+4m5@3,272#0-4m,,A<#s8n6VA.m#02k-@.m#mo2#012kmy#8#nm,2k8#5-0mn.8#
k2l846#01-p53+4-#n2#�m4m@6,272#5-y2n8<

X# 1mk.my# n2+@*nl3,,A# pn*z+,3,-z# m,m@*p# 2+4m,,*y# n2+@*nl3,6# *# 08o@*.mq*z9#
5# A.-y# pm02xm4.25m,2# 12p5�Apm,,A# An31,2r# 012o@3k-# _1m,8<# v# nm,2r# 012o@3km4-V
.-#5-.21-+4m,*#12o24-#pm18o*l,-y#n2+@*n,-.*59#4m.-y#A.B#s<#]5m,25m9#/<#/2ko3A9#
c<#d37m,9#b<#`m@@*5m,m<#b+2o@-58#85m78#01-n*@3,2#+mk3#43.+4mk#13p2@tq*z#gmn-#
s3p03.-#bb^9#A.*#+.@m@-#nl313@6,8#omp8#12o24-<#

d342t# nm,2r# +4m44*# �# m,m@*p9# A.2t# k*12t# 3�3.4-5,3# pm+42+85m,,A# +m,.q*z9#



85

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

01-,mzk,*9#,m#nm,2k8#34m0*#81378@t5m,,A#*1m,+6.2r#An31,2r#012o@3k-9#m#4m.2l#xm+4V
.252#,m53+4-#035,8#5m1*mq*t#n8k2.#p#q6272#01-52n8<#

?31}#pm#5+39#,32oy*n,2#x*4.2#5-p,mx-4-+A#p#4-k-#pmnmxmk-9#A.*#5-,-.@-#0313n#
k*l,m12n,-k#+0*5425m1-+452k#8#.2,43.+4*# *1m,+6.2r#An31,2r#012o@3k-<#g2p8k*,,A#
02+4m5@3,2r# k34-# 5ml@-539# A.# n@A# 4-y9# y42# *,*q*t�# 01-z,A44A# +m,.q*z9# 4m.# *# n@A#
2o��.4m9#02#5*n,2}3,,t#n2#A.272#52,-#pm+42+25m,*<#_,m.}3#n31lm52tV2o��.42k#52,-#
o8n846#+01-zkm4-+A#A.#pm712pm#,mq*2,m@6,*z#o3p03q*#+52�r#.1mr,-<#

v7*n,2#13p2@tq*r#dfwf;[9#01-z,A42r#&�#5313+,A#&(('#1<9#0218}3,,A#_1m,2k#02V
@2l3,6#X72n-#012#7m1m,4*r9#m#4m.2l#01-y2585m,,A#5*n#f73,4+45m#z272#12o*4#5#An31,*z#
+�31*9#01-p53@-#n2#541m4-#n25*1-#8#5-.@tx,2#k-1,2k8#ym1m.431*#An31,2r#01271mk-#
_+@mk+6.2r# 13+08o@*.-# _1m,# =_g_># �&9# E<# :�<# v#q6272# 5-0@-5m�9#�2# 72@25,2t#k342t#
dfwf;[#o8@2#012A+,3,,A#5+*y#0-4m,69# A.*# 5-,-.@-#02#5*n,2}3,,t#n2# *1m,+6.2r#
An31,2r#01271mk-#*#A.#13p8@64m4#�#5*n,25@3,,A#n25*1-#n2#rr#k-1,2r#+01Ak25m,2+4*<#
/2#x-+@m#pmy2n*5#5-1*}3,,A#nm,272#0-4m,,A9#p2.13km9#5*n,2+A46+A#025,3#4m#41-5mV
@3#01-p80-,3,,A#5+*y#12o*4#p*#pom7mx3,,A#81m,8#*#y*k*x,2r#031312o.-#2012k*,3,272#
An31,272#0m@-5m# =n5*#,mzo*@6}#x84@-5*#+4mn*r#An31,272#0m@-5,272#q-.@89#,m#A.-y#
,mo85mt46+A#p,m,,A9#n2+5*n#4m#43y,2@27*r#n@A#5-72425@3,,A#An31,2r#po12r>9#01-p80-V
,3,,A#o8n*5,-q45m#5ml.252n,272#n2+@*n,-q6.272#13m.421m9#1m4-�*.mq*A#/2nm4.25272#
01242.2@8#n2#X72n-#dfwf;[#012#7m1m,4*r9#m#4m.2l#pm+42+85m,,A#z272#02@2l3,6#n2#
1m4-�*.mq*r#4m#n3A.-y#*,}-y#pmy2n*5#n25*1-#=n2+480#n2#n2.8k3,4*5#*#2+*o9#A.*#kmt46#
5*n,2}3,,A#n2#n*A@6,2+4*9#pm.80.-#4m#2o@mn,m,,A#02n5*z,272#p,mx3,,A>#�&�<#;m.*#pmV
y2n-9#pm#n8k.2t#dfwf;[9#+01-A@-#o-#025,*z#13.2,+418.q*r#k-,8@2r#n*A@6,2+4*#_g_#
5#An31,*z#+�31*#4m#012A+,3,,A#0-4m,69#A.*#pm@-}-@-+6#8#dfwf;[<

;m.*#�21k8@t5m,,A#n8o@625m,*#5#13p2@tq*r#gmn-#.318tx-y#dfwf;[#5*n#�#@t4272#
&((~#1<9# A.m#+m,.q*t5m@m#0313nmx8# *1m,+6.272#An31,272#n2+6�#,m#12p7@An#n2#gmn-#
s3p03.-#bb^#�:�<#?1-z,A44A#031}2r#13p2@tq*r#gs#bb^#02#_1m,8#%~$~#5*n#:%#@-0V
,A#&((~#1<#�m.4-x,2#.20*t5m@2#5-k27-#1*}3,6#gmn-#.318tx-y#dfwf;[9#2n,m.#p#
035,2t#pk*,2t#+k-+@25272#,m5m,4ml3,,A9#�2#5*n2o1ml8�#.2k012k*+,-z#ym1m.431#
q6272#n2.8k3,4m<#g3p2@tq*A#%~$~#pm.@-.m�#_1m,#,37mz,2#pn*z+,-4-#.12.-9#0120-+m,*#
5#1*}3,,Ay#gY#dfwf;[9#A.*#,32oy*n,*#n@A#5*n,25@3,,A#n25*1-#4m#012A+,3,,A#pmV
@-}3,-y#0-4m,6<#/m@*#gs#bb^#5-km7m�#5*n#_1m,8#01-p80-,-4-#n@A#13m@*pmq*r#q-y#
q*@3z#5+*#12o24-9#�2#025�Apm,*#p*#pom7mx3,,Ak#81m,8#4m#y*k031312o.2t#2012k*,3,272#
An31,272#0m@-5m#=bu?>9#m#4m.2l#^_bYg#8#q-y#+�31my#���<#?1-#q62k8#5#,m+480,2k8#
08,.4*#13p2@tq*r#gs#bb^#5-1mlm�#8035,3,*+469#�2#8.mpm,*#5-�3#pmy2n-#+01-A@-#o#
n-0@2km4-x,2k8#5-1*}3,,t#,m#2+,25*#031372521*59#�2#7m1m,485m@2#o9#�2#An31,m#
01271mkm#_g_#pn*z+,t�46+A#5-.@tx,2#5#k-1,-y#q*@Ay<

/2+@*nl3,,A#0-4m,6#@27*.-#pm+42+25m,-y#13p2@tq*z#nm�#k2l@-5*+46#p12p8k*4-9#
�2# 72@25,2t# k342t# k*l,m12n,272# +0*5425m1-+45m# 02# 5*n,2}3,,t# n2# *1m,+6.2r#
An31,2r#01271mk-#�#5*n,25@3,,A#n25*1-#n2#rr#5-.@tx,2#k-1,272#ym1m.4318#4m#012V
A+,3,,A# pm@-}3,-y# 0-4m,6<# ;m.-z# 0*ny*n# {01-p80-,3,,A|# ,3# �# +mk2q*@@t9# y2xm#
+6272n,*# *# ,mk*4-@m+6# +4*z.m# 43,n3,q*A# 013n+4m5@A4-# +01m58# +mk3# 4m.-k# x-,2k9#
2n,m.#01-#q62k8# _1m,8#,32oy*n,2#012z4-#x313p#qt#�mp89#2+.*@6.-#4m.#,m.mp8t46#
13p2@tq*r# gs#bb^<# ;m.3# 12p8k*,,A# 0*n4531nl3,2# {}*+4.2t|# .1mr,#k*l,m12n,-y#
02+313n,-.*5#=Y-4mz9#`�f9#g2+*A9#)3@-.2o1-4m,*A9#^*k3xx-,m9#\1m,q*A>9#A.*#5pA@-#
,m#+3o3#5*n025*nm@6,*+46#53n3,,A#n*m@278#p#_1m,2k#p#01-52n8#z272#An31,2r#01271mV
k-#4m#12p12o.8#pmy2n*5#4-+.8#8#5-7@An*#+m,.q*z#8#5-0mn.89#A.�2#_1m,#,3#o8n3#z4-#
,m#+0*512o*4,-q452<#/@A#012+8,3,,A#5#q62k8#,m01Ak.8#,32oy*n,2#+4521-4-#8k25-#
8# 5-7@An*#025,2r#03135*1.-#01-p80-,3,,A#5+*y#12o*4# 5*n025*n,2#n2#13p2@tq*z#gs#
bb^<# _p# 53@-.2r# .*@6.2+4*# pmnmx# n@A# 5-1*}3,,A# A.-y# k2l846# 5-.21-+42585m4-+A#
+m,.q*r#=841-km,,A#02@*4-.-#n31lm5-9#0*n72425.m#n2#52�,,272#54217,3,,A#42�2>#5#
nm,2k8#5-0mn.8#k25m#zn3#012#+02,8.m,,A#=mo2#01-k8+>#.31*5,-q45m#.1mr,-#n2#pk*,-#
z272#02p-q*z#02#5*n,2}3,,t#2.13k2#5pA4272#0-4m,,A<

Y2@-},*z# pm+480,-.# 1mn,-.m# 013p-n3,4m# /l<# s8}m# k2@2n}272# `�f# =&((��
&((Z# 11<># d<# c<# `m@@*5m,# 5-n*@A�# n5m# p2@24-y# 01m5-@m# 3�3.4-5,272# pm+42+85m,V
,A#+m,.q*z<#?2V031}39#+m,.q*z,-z#13l-k#k2l3#01-,3+4-#0@2n-#4*@6.-#42n*9#.2@-#
5*,# 02o8n25m,-z# 5-.@tx,2# 5*n025*n,2# n2# 02+4m5@3,-y# pm5nm,6<# ?2Vn18739# 8+0*y#



86

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

+m,.q*z,-y# pmy2n*5# om7m42# 5# x2k8# pm@3l-46# 5*n# ry# ,m@3l,272# +801252n8# *,}-k-#
*,+418k3,4mk-#�$�<#bn,m.#13m@*p85m4-#4m.-z#0*ny*n#,m#01m.4-q*#5-A5@A�46+A#n2+4m4V
,62#+.@mn,*}39#,*l#8#4321*r<

g2p12o.m#.2,q30q*r#{12p8k,-y|#+m,.q*z#o8@m#12p02xm4m#5#.*,q*#%$$(Vy9#.2@-#+4m@-#
2x35-n,*#0m78o,*#,m+@*n.-#+m,.q*z#02#5*n,2}3,,t#n2#_1m.8#4m#`31o*r<#w2@25,-k#pmV
5nm,,Ak#{12p8k,-y|#+m,.q*z#�#km.+-km@6,3#pk3,}3,,A#+80125*n,-y#po-4.*5#01-#
5-1*}3,,*#42x.25-y#pm5nm,69#42o42#5-53n3,,A#pV0*n#n*r#+m,.q*z,-y#pmy2n*5#,mzo*@6}#
51mp@-5-y#012}m1.*5#,m+3@3,,A<#

bn,*�t#p*#+012o#13m@*p85m4-#q3z#k342n#,m#01m.4-q*#+4m@-#+m,.q*r#02#5*n,2}3,,t#
n2# _1m,8<#?31}m# +m,.q*z,m# 13p2@tq*A#02# @*,*r# gs#bb^#o8@m#01-z,A4m# &:# 718n,A#
&((~# 1<# pm# ,35-.2,m,,A# ;3731m,2k# 5-k27# 020313n,62r# 13p2@tq*r# 8# 5-p,mx3,-z#
n52k*+Ax,-z#+412.<#)*n025*n,2#n2#,3r9#5#_1m,#pmo212,A@-+6#02+4m5.-#5+*y#km431*m@*59#
43y,2@27*z#4m#2o@mn,m,,A9#x84@-5-y9#p#42x.-#p218#k2l@-52+4*#+45213,,A#0243,q*m@8#
5-12o,-q45m# An31,2r# po12r9# m# 4m.2l#1m.34,-y# pm+2o*5#z272#n2+4m5.-# pm#031}-k#
+0-+.2k#w180-#An31,-y#02+4mxm@6,-.*5<#[.+0214#q-y#013nk34*5#p#_1m,8#4m.2l#o85#
pmo212,3,-z<

u.#*,+418k3,4#pmo3p03x3,,A#q6272#1*}3,,A#5#n2.8k3,4#o85#5.@tx3,-z#pm.@-.#n2#
n31lm5Vx@3,*5#bb^#012#012A5#0-@6,2+4*#5*n,2+,2#5�rpn8#,m#ry#431-421*r#mo2#41m,p-48#
x313p#,3r#*1m,+6.-y#�*p-x,-y#2+*o9#A.*#025�Apm,*#p#13m@*pmq*�t#0313@*x3,-y#01271mk<#
vmk212l85m@-+6#1my8,.-#*1m,+6.-y#217m,*pmq*z#4m#�*p-x,-y#2+*o9#A.*#o8@-#5.@tx3,*#
5#n2nm42.#n2#13p2@tq*r#A.#pm@8x3,-y#8#pn*z+,3,,A#An31,-y#01271mk#*#01271mk#p#12pV
12o.-#1m.34,-y#pm+2o*5#n2+4m5.-<#{g2p8k,*+46|#+m,.q*z#02@A7m@m#5#42k89#�2#5.mpm,*#
pmy2n-#,3#025-,,*#pm+42+2585m4-+A9#A.�2#4m.*#013nk34-#mo2#n202k27m#,mnm5m@-+6#8#
012n252@6x-y9#+*@6+6.272+02nm1+6.-y9#k3n-x,-y#mo2#*,}-y#78km,*4m1,-y#q*@Ay<#vmV
o212,m#,m#,mnm5m,,A#43y,*x,272#+01-A,,A#02#@*,*r#dfwf;[#4m.2l#,3#025-,,m#o8@m#
pmx*0m4-#0123.4-9#A.*#025�Apm,*#p#k3n-q-,2t9#+*@6+6.-k#72+02nm1+452k9#pmo3p03x3,V
,Ak#o3p03x,2r#3.+0@8m4mq*r#An31,-y#2o��.4*5#4m#o8n*5,-q452k#@37.252n,-y#13m.421*5#
n@A#f[`9#A.*#01-#pmo3p03x3,,*#,m@3l,272#.2,412@t#pm#2012k*,3,-k#An31,-k#0m@-V
52k#,3#,3+846#8#+2o*#p,mx,-y#1-p-.*5#12p025+tnl3,,A#An31,2r#po12r<#;m.-z#0*ny*n#
n3k2,+418�#0*n4531nl3,,A#01m5m#_1m,8#,m#k-1,3#5-.21-+4m,,A#m42k,2r#3,317*r<

&Z#o313p,A#&((Z#1<#gs#bb^#2n,272@2+,2#01-z,A@m#13p2@tq*t#%Z�Z#p#*1m,+6.2r#
An31,2r#01271mk-9#A.m#2+,25m,m#,m#020313n,*z#13p2@tq*r#%Z:Z#*#5.@txm@m#n2#+3o3#
n2nm4.25*# +m,.q*z,*# pmy2n-<# v2.13km9# 13p2@tq*A# k*+4-@m# pmo212,8# ,m# *k0214# p#
_1m,8#o8n6VA.-y#2po12�,6#mo2#025�Apm,-y#p#,-k-#km431*m@6,-y#pm+2o*59#pm.@-.#012V
A5@A4-# {0-@6,*+46# 4m# +41-km,*+46|# 02# 5*n,2}3,,t#n2# 02+4m52.# 5# _1m,# .m43721*z#
po12r9#A.*#5.@tx3,*#5#g37*+41#p5-xmz,-y#2po12�,6#bb^9#pm.@-.#,3#01-zkm4-#,25-y#
p2o25�Apm,6#5*n,2+,2#,mnm,,A#�*,m,+252r#n202k27-#4m#@624,-y#02p-.#_1m,89#12p}-V
13,,A#+m,.q*z,272#+0-+.8#*1m,+6.-y#2+*o#4m#217m,*pmq*z9#�2#025�Apm,*#p#An31,-k-#4m#
1m.34,-k-#01271mkmk-<#

)1my258tx-# 02nm@6}3# *7,2185m,,A# ;3731m,2k# 5-k27# k*l,m12n,272#
+0*5425m1-+45m9# gs#bb^# 5nm5+A# n2# 02+-@3,,A# +m,.*z,272# 13l-k8# 4-+.8# ,m# ,62V
72<# :# o313p,A#&((�#1<# %�Vkm# 72@2+mk-#{pm|# =_,n2,3p*A# 841-km@m+6># o8@m#01-z,A4m#
13p2@tq*A#%�(:<#X#n2.8k3,4*#0*n.13+@t5m@2+69#�2#5+*#pm+42+25m,*#pmy2n-#552nA46+A#
,m#2+,25*#+4m44*#�%#g2pn*@8#�  #X+4m58#bb^#4m#,m01m5@3,*#,m#0*n.1*0@3,,A#n*A@6,2+4*#
dfwf;[#5#_1m,*#�'�<#

/2nm4.25*#2ok3l85m@6,*#pmy2n-#o8@-#p53n3,*#n2#035,272#12p}-13,,A#+m,.q*z,272#
+0-+.8# *1m,+6.-y# �*p-x,-y# 4m# t1-n-x,-y# 2+*o9# 02# 5*n,2}3,,t# n2# A.-y# 552n-V
@m+6#pmo212,m#,m#o8n6VA.*#41m,+m.q*r#4m#pm.21n2,,*#1my8,.-#A.-y#pmk212l8t46+A<#
g3p2@tq*A#pm.@-.m@m#n31lm5-#8#5-0mn.8#,mA5,2+4*#+31z2p,-y#0*n+4m5#pn*z+,t5m4-#
27@An#5m,4ml*59#A.*#031352pA46+A#@*4.mk-#4m#+8nmk-#n52y# *1m,+6.-y#41m,+0214,-y#
.2k0m,*z#={ JFK#�NJ#�FJGD|#4m#{ OCFLNE#�IUQ�CNE#DP# JFK#!TNUUNKG#�NKI|>9#m@3#12o-4-#q3#
5-.@tx,2#5#m3120214my#4m#k21+6.-y#0214my<#d34m#4m.272#pmy2n8#�#pm02o*74-#0313V
53p3,,A#425m1*59#A.*#pmo212,3,*#13p2@tq*Ak-#gs#bb^#012#_1m,<#

)# 2+4m,,*z# 13p2@tq*r# %$&$# 02+-@m,,A# ,m# +4m44t# �%# g2pn*@8# �  # X+4m58# bb^#
0*n.1*0-@2#02@2l3,,A#012#439#�2#,*x272#5#43.+4*#13p2@tq*r#,3#p2o25�Ap8�#n31lm5-#
5l-5m4-#pmy2n-#mo2#n*r9#A.*#5-y2nA46#pm#k3l*9#5.@txmtx-#5-.21-+4m,,A#+-@-#4m#pmV



87

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

712p-#+-@2t<#/m,m#13p2@tq*A#02.1-5m@m#}-12.-z#+03.41#7m@8p3z#+0*512o*4,-q45m#
p#_1m,2k9#m#4m.2l#po*@6}85m@m#.*@6.*+46#*1m,+6.-y#�*p-x,-y#4m#t1-n-x,-y#2+*o9#02#
5*n,2}3,,t#n2#A.-y#552n-@-+A#13+41-.q*r<#/31lm5mk#pmo212,A@2+6#12pk*�85m4-#
*1m,+6.*#*,53+4-q*r9#025�Apm,*#p#5-n2o84.2k#81m,89#pmo212,A@-+6#02+4m5.-#5#_1m,#p5-V
xmz,-y#2po12�,69#5+*y#*,}-y#2po12�,6#4m#ry#km431*m@6,-y#pm+2o*5<#;m.2l#13p2@tq*A#
12p}-1-@m#k2l@-52+4*#n@A#27@An8#*1m,+6.-y#5m,4ml*5#,m#013nk34#5-A5@3,,A#0218V
}3,6#_1m,2k#+m,.q*z,272#13l-k8<#;3031#52,-#k27@-#pn*z+,t5m4-+A#02#5+*z#431-421*r#
.1mr,-#4m#8#5*n.1-42k8#k21*#p*#p72n-#n31lm5-#01m021m<#i*#pmy2n-#025-,,*#o8@-#pmV
+42+2585m4-+A#5#4-y#5-0mn.my9#.2@-#n31lm5-#52@2n*@-#o-#*,�21kmq*�t9#A.m#nm5m@m#
12p8k,*#0*n+4m5-9#�2#4m.m#n*A@6,*+46#k2l3#+01-A4-#12p}-13,,t#An31,2r#n*A@6,2+4*#
_1m,8#mo2#12p12o.-#+-+43k#n2+4m5.-#An31,2r#po12r#�~�<

X#q*@2k89#p#42x.-#p218#78km,*4m1,-y#m+03.4*59#5-.21-+4m,*#+m,.q*r#02#@*,*r#gs#bb^#
5*n025*nmt46#{12p8k,-k|# +m,.q*Ak<#h2xm# 484#01-+84,*# +52r# ,tm,+-<#u.# 5*nk*4-5#
;<# Y25*@@9# 4*# 3.2,2k*x,*# 541m4-9# A.*# ,3+3# _1m,# x313p# ,3omlm,,A# k*l,m12n,272#
o*p,3+8#1-p-.85m4-#+52rk-#5.@mnmk-#5#*1m,+6.8#3.2,2k*.8#p#01-x-,-#,3+01-A4@-V
5272#k*l,m12n,272#.@*km48#,m5.2@2#_1m,89#k2l846#02p,mxm4-+A#5#po*@6}3,,*#1*5,A#
*,�@Aq*r#4m#o3p12o*44A9#pm#�2#o8n3#12p0@mx85m4-+A#o3p02+313n,62#,m+3@3,,A#.1mr,-#
4m9#5#2+,25,2k89#,mzo*@6}#51mp@-5*#z272#012}m1.-#�Z9#E<#%��<

�2# +42+8�46+A# 3�3.4-5,2+4*# +m,.q*z# n@A# 5-1*}3,,A# 72@25,272# pm5nm,,A# �#
5*n,25@3,,A#n25*1-#n2#An31,2r#01271mk-#_g_#�#484#+01m5m#,mom7m42#+.@mn,*}m<#v#2nV
,272#o2.89#0*+@A#01-z,A44A#.2l,2r#13p2@tq*r#gs#bb^#5#_1m,*#+02+431*7m5+A#0313nomV
x85m,-z#+0@3+.#3k2q*z9#53@-+6#pm.@-.-#n2#81An8#12p7@A,84-#5+*#k2l@-5*#5m1*m,4-9#
5.@txmtx-#01-0-,3,,A#+0*512o*4,-q45m#p#dfwf;[#4m#5-y*n#p#/^uv<#v#*,}272#o2.89#
_1m,#,32n,21mp252#}8.m5#5-y*n#,m#031372521-#p#{}*+4.2t|<#bn,m.#n2#+-y#0*1#,*y42#5#
;3731m,*#,m5*46#,3#p7mnm5#012#k2l@-5*+46#01-p80-,3,,A#12o*4#8#1mk.my#An31,2r#012V
71mk-9#A.#4272#02413o8t46#13p2@tq*r#gmn-#s3p03.-<#vm#2q*,.mk-#+03q*m@*+4*59#_1m,89#
,3#n-5@Ax-+6#,m#5+*#*+,8tx*#031302,-9#5nm@2+6#252@2n*4-#012q3+2k#pom7mx3,,A#81mV
,8#5#012k-+@25-y#km+}4momy#���<

g2o-4-#5-+,25.-9#A.2t#k*12t#+m,.q*r#5-A5-@-+A#3�3.4-5,-k-#5#841-km,,*#12pV
5-4.8# *1m,+6.2r# An31,2r# 01271mk-9# n2+4m4,62# +.@mn,2<#/@A# q6272# ,32oy*n,2# o8@2#
o# 0124A72k# 035,272# xm+8# 012+@*n.85m4-# pm# 43k0mk-# 252@2n*,,A# _1m,2k# An31,-y#
43y,2@27*z#o3p#4-+.8#+m,.q*z<#bn,m.#,m5*46#pm#5*n+84,2+4*#4m.2r#*,�21kmq*r#o8@2#o#,3V
n213x,2#+4531nl85m4-9#�2#+m,.q*r#012z}@-#o3p+@*n,2#n@A#*1m,+6.2r#An31,2r#7m@8p*<#
`4m�#2x35-n,-k9#�2#5#_1m,*#,3km�#,32oy*n,2r#.*@6.2+4*#5@m+,-y#5-12o,-x-y#0248lV
,2+43z#n@A# 5-72425@3,,A#2o@mn,m,,A# 4m#km431*m@*59# A.*# 02413o8t46# *,43,+-5,272#
12p5-4.8#pom7mx85m@6,2r#01271mk-<#vm.80*5@A#,32oy*n,272#2o@mn,m,,A#pm#.21n2,2k#
4m.2l#,3k2l@-5m9#42k8#�2#pmo212,3,m#+m,.q*z,-k#13l-k2k<#vm#q-y#8k25#;3731mV
,8#n252n-46+A#5-41mxm4-#n2nm4.25*#13+81+-#mo2#n@A#,m@m72nl3,,A#5@m+,272#5-12oV
,-q45m#=A.3#k2l3#5-A5-4-+A#,3n2+4m4,62#A.*+,-k#n@A#5-72425@3,,A#An31,2r#po12r>9#
mo2#n@A#+012o#01-nom4-#,32oy*n,*#425m1-#pm#.21n2,2k#5#2oy*n#13p2@tq*z#gs#bb^<

bn,m.9#k34m#+m,.q*z9#A.#q3#5-p,mx3,2#k*l,m12n,-k#+0*5425m1-+452k9#,3#+4*@6.-#
+41-km4-# 12p5-42.# *1m,+6.2r# An31,2r# 01271mk-9# +.*@6.-# +02,8.,84-# _g_# n2# pk*,-#
+52�r#02p-q*r#p#q6272#0-4m,,A<#;3731m,#,32n,21mp252#08o@*x,2#pmA5@A59#�2#,3#5-p,m�#
@37*4-k,-k-#13p2@tq*r#gs#bb^#5*n025*n,2#*#5-.2,85m4-#ry#5-k27-#,3#po-1m�46+A<#
)# o8n6VA.2k8# 5-0mn.89# +6272n,*# ,32oy*n,2# 012A5@A4-# kmz+431,*+46# n-0@2km4-xV
,272#k-+43q45m# n@A# +02,8.m,,A# _1m,8# 012A5-4-# 035,8# 7,8x.*+46# 8# +52rz# 02p-q*r<#
v12p8k*@29#�2#0*ny*n9# pm+,25m,-z# 4*@6.-#,m# 42k89#�2#;3731m,#025-,3,#5l-4-#5+*#
,32oy*n,*#pmy2n-#n@A#5*n,25@3,,A#n25*1-#n2#z272#An31,2r#01271mk-9#42k8#�2#52,m#
5-p,m�46+A#,3@37*4-k,2t9#5-A5@A�46+A#,3n*�pnm4,-k<

;m.-k#x-,2k9#5#*+,8tx*z#+-48mq*r#*1m,+6.2r#012o@3k-#,32oy*n,2#01253+4-#7@-o2V
.-z#m,m@*p#5-o1m,272#*,+418k3,48#4-+.8#A.#3�3.4-5,272#pmy2n8#5-1*}3,,A#02+4m5V
@3,272#pm5nm,,A#*#5-A5-4-#*,}*#k2l@-52+4*#n@A#o*@6}#mn3.5m4,272#50@-58#,m#_1m,#
p#0-4m,,A#z272#An31,2r#01271mk-<#^m#+8xm+,2k8#34m0*#+4m5.-#n8l3#5-+2.*#n@A#42729#
�2o#5*nk25-4-+A#5*n#+m,.q*z#A.#k342n8#4-+.89#2n,m.#+41m437*A#pm+,25m,m#5-.@tx,2#
,m# +m,.q*Ay#,3# pnm4,m#01-,2+-4-#n2572+412.25-z#13p8@64m4<#d2l@-52#,m+4m5#xm+#
,m#�2.8+85m,,*#12p12o.-#.2k0@3.+,272#0*ny2n8#pmy2n*5#n@A#pm@8x3,,A#_1m,8#5#.2,V



88

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

+418.4-5,-z#n*m@27#031372521,272#5-1*}3,,A#012o@3k-<

`RZCRFHWK\RaPR(SFNTCKPPI

%<#/2.@mn#w3,31m@6,272#n-13.421m#dfwf;�#�<#fkm,2#2#01-k3,3,--#7m1m,4-z#f73,4+45m#5#]1m,3#
�[@3.412,,-z#13+81+�#�#&(%(9#&:#,2Ao1A<#�#g3l-k#n2+4808B#TMMUB�����<NONOVDKCNKI<DJG�QUCDFSO�NONOVJIUDJMO�
SDEQLIKMO� JFK�JIUDJMVKDH&:<USP

&<#�TI# "��# !FPIGQFJSO# �GJIILIKM# NK# MTI#  OCFLNE# �IUQ�CNE# DP#  JFK# �[@3.412,,-z# 13+81+�# �# &(('9#
&�#!IUMIL�IJ<#�#g3l-k#n2+4808BTMMUB�����<NFIF<DJG��Q�CNEFMNDKO��DEQLIKMO��DFJS�&(('�GDH&(('VZZ<USP

:<#�TI# "��# !FPIGQFJSO# �GJIILIKM# NK# MTI#  OCFLNE# �IUQ�CNE# DP#  JFK# �[@3.412,,-z# 13+81+�# �# &((~9#
�#�I�JQFJR<#�#g3l-k#n2+4808BTMMUB�����<NFIF<DJG��Q�CNEFMNDKO��DEQLIKMO��DFJS�&((~�GDH&((~V%�<USP

�<#�IODCQMNDK#DP#!IEQJNMR#�DQKENC#%~$~#=&((~>#�[@3.412,,-z#13+81+�#�#g3l-k#n2+4808B#TMMUB�����<NFIF<
DJG�KI�OEIKMIJ�PDEQO�NFIFNJFK�QKOE�JIO%~$~V&((~<USP

'<#�IODCQMNDK#DP#!IEQJNMR#�DQKENC#%�(:#=&((�>#�[@3.412,,-z#13+81+�#�#g3l-k#n2+4808B#TMMUB�����<NFIF<
DJG�KI�OEIKMIJ�PDEQO�NFIFNJFK�QKOE�JIO%�(:V&((�<USP

~<#�IODCQMNDK#DP#!IEQJNMR#�DQKENC#%$&$#=&(%(>#�[@3.412,,-z#13+81+�#�#g3l-k#n2+4808B#TMMUB�����<NFIF<
DJG�KI�OEIKMIJ�PDEQO�NFIFNJFK�QKOE�JIO%$&$V&(%(<USP

Z<#]5m,25#s<#`k3143@6,�3# +m,.q--#n@A#;3731m,m# �#s<#]5m,25# ��#�y2#0@m,34�<#�#&(%(<# �#�#:Z<# �#
`<#%��%'<

�<#�DL�IR#�<# JFK#OFKEMNDKO#�QR#MNLI#PDJ#SNUCDLFER#�[@3.412,,-z#13+81+�#�#�<#�DL�IR#��#�NKFKENFC#
�NLIO9#&(%(9#&(#!IUMIL�IJ<#�#g3l-k#n2+480mB#TMMUB���DQJKFCNOMIS<EDL�FJMNECI�%L��L

$<#�IGTFK# �<#  JFK# FKS# MTI# GJIFM# OFKEMNDKO# SI�FMI# �[@3.412,,-z# 13+81+�# �# �<# �IGTFK9# ��!QCCNHFK#
��# �TI#  FOTNKGMDK# ¡QFJMIJCR9# &(%(9# %(# �EMD�IJ<# �# g3l-k# n2+4808B# TMMUB��EONO<DJG�¢CIO�UQ�CNEFMNDK�
M�¡%(DEMD�IJDOQCCNHFK<USP

ABCD(b9(@9(c\\XQMTOPFNMD(SFCTMTQT(UXVJBPKWFJPd](NKPQ^T_(SWFMTO(eWKPK
EKNNUKMWTOKLMNI( GKJKaT0( QFMFWdX( SFNMKOTCF( UXVJBPKWFJPFX( NFFZfXNMOF( O( QFPMXQNMX(

TWKPNQF_( IJXWPF_( SWFZCXUd( T( WKNQWdOKXMNI( g\\XQMTOPFNMD( SWTUXPXPTI( UXVJBPKWFJPd](
NKPQ^T_9(
B&CA*7D*' 8&(7!E# k3ln8,m12n,mA# o3p20m+,2+469# k3ln8,m12n,�3# 24,2}3,-A9# ]1m,9# An31,mA#

01271mkkm9#+m,.q--9#̀ 2534#s3p20m+,2+4-#bb^9#13l-k#An31,272#,31m+012+41m,3,-A9#/^ub9#dfwf;�<

h3&(i'9(j6'('22'1.+#')'55("2(+).'-)$.+")$&(5$)1.+")5($4$+)5.(:-$)
k'$53-+)4(.6'('22'1.+#')'55("2('1")"!+1(5$)1.+")5(+5($(*+2l13&.($)*(,-"%&'!$.+1(+553'($)*(.6$.(+5(*3'(

."(.6'($!%+43+./(+)(.6'("%='1.+#'5($)*(-$.+")$&'5(%'6+)*(.6'+-(35'9(j6'($16+'#'!').("2(.6'(-$.+")$&'5(
$)*(+).')*'*("%='1.+#'5(-'&/(")(.6'('22'1.+#')'55("2(.6'($,,&+'*(5$)1.+")59(j6$.(!$m'5(!'$53-+)4(.6'(
'22'1.+#')'55( "2( .6'( 5$)1.+")5( $)( +!,"-.$).(!$..'-( ."( +).'-)$.+")$&( ,'$1'( $)*( 5'13-+./9(j6+5( $-.+1&'(
$**-'55'5(%$1m4-"3)*($)*(6+5."-/("2(+).'-)$.+")$&(5$)1.+")5(")(:-$)9(n$-.+13&$-($..').+")(+5(,$+*(."(
.6'( '22'1.+#')'55( "2( .6'( 5$)1.+")5( $)*( ."( 2$1."-5( .6$.(6$#'(!+.+4$.'*( .6'+-( '22'1.+#')'559(j6'(o)+.'*(
p.$.'5($)*(".6'-(1"3).-+'5(6$#'( ="+)'*( +)($(1"$&+.+")(."( +!,"5'( .6'(5$)1.+")50(%3.( +.(>+&&(%'(*+2l13&.(
."(!$+).$+)(.6'(1"$&+.+")($)*(4'.(1"",'-$.+")("2()"),$-.+1+,$).(1"3).-+'5(+2(.6'-'(+5($(!$="-("+&(,-+1'(
+)1-'$5'9(k'$53-'5($-'(-'1"!!')*'*(."(-'*31'(.6+5(-+5m($)*(!$+).$+)(.6'('22'1.+#')'55("2(.6'(5$)1.+")59(
j6'(oq(p'13-+./(r"3)1+&(6$5($*",.'*(5+8(-'5"&3.+")5(-'4$-*+)4(.6'(:-$)+$)()31&'$-(,-"4-$!9(s"3-("2(
.6'5'(-'5"&3.+")5( +!,"5'(5$)1.+")5(")(:-$)(>+.6('$16()'8.(-'5"&3.+")( +!,&/+)4(%-"$*'-($)*(."346'-(
5$)1.+")(!'$53-'59(j6"346(.6'(51",'("2(5$)1.+")5(6$5($(1'-.$+)(+!,$1.(")(.6'('1")"!+1(*'#'&",!').(
"2(.6'(1"3).-/0(:-$)(*"'5)t.(5''!(."(53113!%(."(.6'(-'u3+-'!').5("2(.6'(+).'-)$.+")$&(1"!!3)+./(+)(
-'5,'1.(."(+.5()31&'$-(,-"4-$!9(:-$)(>+&&(-'!$+)($(6"5.+&'(,">'-(.6$.(,"5'5(.6-'$.5(."(+.5()'+46%"-50(.6'(
oq0($)*(+.5(">)(,'",&'($5(&")4($5(.6'(13--').(-'4+!'(-'!$+)5(+)(,">'-9(:).'-)$.+")$&(5$)1.+")5(6$#'(
>'$m')'*(.6'(:-$)+$)('1")"!/0(%3.(5$)1.+")5($&")'(>+&&()".(6$&.(:-$)t5()31&'$-(>'$,")5(,-"4-$!("-(
.",,&'(.6'(-'4+!'9(n'-6$,5(+.(+5($)($,,-",-+$.'(.+!'(."(*'#'&",($(1"!,-'6')5+#'($)*(v'8+%&'($,,-"$16(
."(*'$&(>+.6(.6+5(+553'9
KeywordsB# NKMIJKFMNDKFC# OIEQJNMR9# NKMIJKFMNDKFC# JICFMNDKO9#  JFK9#KQECIFJ#UJDGJFL9# OFKEMNDKO9#£"#!IEQJNMR#

�DQKENC9#KQECIFJ#KDKVUJDCNPIJFMNDK#JIGNLI9#"��<

 !"#$%&!'"(')*"+(&*,#-'/10/20./12')0'


