
书书书

ＭａｉｎＴｏｐｉｃｓ，Ａｂｓｔｒａｃｔｓ＆ＫｅｙＷｏｒｄｓ ＷＥＬＤＩＮＧ＆ＪＯＩＮＩＮＧ

!"#$!!"#%

$%&!'()&*+!%,+'-%*'+./012(-3+

!"#$%"%&'()%)*$#"+(",%)-#%)%./0'0(+% )#1&/$#(+2)3),#*'4,5&#,$#"%&4"#6'7650&"#)7&6.#%*5+"##0(.*#"

$%0&#

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

"23(#$,."4#(5&63(78! 9&(:(#$;<<<=>! ?,(#"#@A; BC

890&"%-&:D#&E78A&*F+#%#GH"3&I '&"IGF6&&J&I(.JG7&JA&6"7.6&,($,G376&#$7, 3*'I&6A"37&E"3A6&A"6&I@2,&"''*80*JA*3(7(*# E"3+#G

K%#GL@C9(G;@CM# E(7, "J&'7(#$A*(#7*F;KC N! E,(0, ,"3$**I A6(#7(#$A&6F*6J"#0&"#I E&'I(#$A&6F*6J"#0&@2,&3,&"6376&#$7, *F+#%#

3*'I&6A"37&E"337.I(&I "#I 0*JA"6&I E(7, 7,&'&"I(#$+#D$?. 3*'I&6A"37&*# 7,&J"6O&7"#I +#9(3*'I&6A"37&@2,&6&3.'733,*E7,"77,&

3,&"6376&#$7, *F+#%# 3*'I&6A"37&(3,($,&67,"# 7,"7*F7,&*7,&67E*3*'I&6A"37&3*# 7,&3.6F"0&7(#GA'"7&I 3*'I&6A"I3";>P ,($,&67,"# +#9(

3837&J"#I LCP ,($,&67,"# +#D$?. 3837&J#! E,(0, (3(#F&6(*67**7,&6#(0O&'G$*'I A"I3@2E*3*'I&6A"37&3"6&A'"0&I H&7E&&# 7,&7E**# 7,&

Q+RA"I@D77,&3"J&7(J&! (7E"3F*.#I 7,"7+#%# 3*'I&6A"37&*H7"(#&I 7,&,($,&373,&"6376&#$7, *FSL@K TR"E,&# 7,&J"U(J.J7&JA&6"G

7.6&*F7,&7&JA&6"7.6&0.65&E"3L;C N@98*H3&65(#$7,&A6*F('&*F+#%# 3*'I&6A"37&3*'I&6:*(#73! 7,&&'&J&#7I(376(H.7(*# E"3"#"'8V&I "#I

7,&3*'I&6&I :*(#73E&6&I&7&6J(#&I@D# (#7&6J&7"''(00*JA*.#I "MT?# F*6J&I *# 7,&3.6F"0&*F7,&I(3O@

;#/ 1("*0$:.#%*5+"##0(.*#"$%0&#!:&')5<')-0/0&#,!:06#%"0&"#)7&6!:$"(+'.#%)%./0'0!:$%*04"+%-#$"(-#00

2&4*/ ()*'++40'()9()*')7 (+0&"4-&4"%.0&##.=&')9"()<#

%*. 1&#:("#$!?,&#$!"*8*#$!?,&# 9*!%,"#$!."#E&(!W&#$X*#$'("#$

"1&'I(#$"#I R'"37(0W*6J(#$Y(5(3(*#!9&(:(#$M#37(7.7&*FD&6*#".7(0"'T"7&6("'3!9&(:(#$;<<<KC#@AS B=

890&"%-&:2,&:*(#(#$*FZ<?6ZT*D376.07.6"'37&&'7*%[+#;<GLGZ 7(# H6*#V&E"36&"'(V&I H85"0..JI(FF.3(*# E&'I(#$@2,&7&#3('&376&#$7,

*F7,&:*(#73"7I(FF&6&#7A6*0&33&3E&6&7&37&I! "#I 7,&J(06*376.07.6&*F7,&:*(#73E"3*H3&65&I H830"##(#$&'&076*# J(06*30*A8"+\T# "#I

&#&6$8I(3A&63(5&]G6"83A&076*30*A8"\Y+#@2,&6&3.'733,*E7,"77,&̂ ."'(78*FI(FF.3(*# H*#I&I :*(#7(37,&H&37"7=L< N@2,&376&#$7, *F

:*(#70"# H&(#06&"3&I H8(#06&"3(#$A6&33.6&"#I A6*'*#$(#$,*'I(#$7(J&@2,&7&#3('&376&#$7, *F:*(#70"# 6&"0, .A 7*LK> TR""7=L< N_; ,_

;< TR"A6*0&33@2,&7&#3('&3A&0(J&#3"6&"''H6*O&# (# 7(# H6*#V&H"3&J&7"'@2,&E&'I 3&"J(3I&F&07GF6&&J&7"''.6$(0"'H*#I(#$"#I 7,&(#G

7&6I(FF.3(*# '"8&6H&7E&&# ?. "#I W&&'&J&#73(3"H*.7Z

!

J(# 7,(0O#&33@

;#/ 1("*0$:0&"4-&4"%.0&##.!:&')9"()<#!:*'++40'()9()*')7!:$"($#"&'#0!:,'-"(0&"4-&4"#

8"-1#.*')7 *%&% %->4'0'&'()%)*%)%./0'00/0&#,9%0#*()?1')@8?%)*@A

?,&# +,.:.#! -. "̀#$! )"(+,&#$#"#!X"*/("#

"9&(:(#$4#(5&63(78*F2&0,#*'*$8! 9&(:(#$;<<;L>! ?,(#"#@AK B;>

890&"%-&:2*&#3.6&7,&6&"'G7(J&J*#(7*6(#$*F7,&E&'I(#$A6*0&33"#I *A7(J(V&7,&E&'I(#$A6*0&33A"6"J&7&637*(JA6*5&7,&E&'I(#$̂ ."'(G

78! "I"7""0̂.(3(7(*# "#I "#"'83(33837&JF*67,&"60E&'I(#$A6*0&33E"3I&5&'*A&I@D00*6I(#$7*7,&6&̂.(6&J&#73*F7,&A6*I.07(*# 3(7&"#I

I"7""0̂.(3(7(*# "#"'83(3! "6&"'G7(J&"0̂.(3(7(*# 3837&J,(&6"60,(0"'F6"J&E*6O J*I&'E"30*#376.07&I@2,&I&3($# 30,&J&*FI(376(H.7&I "60

E&'I(#$6&"'G7(J&I"7""0̂.(3(7(*# 3837&JE"3A6*A*3&I H"3&I *# 3&#3*63! 6&"'G7(J&"#"'*$(#A.77&6J(#"'3"#I &JH&II&I 0*#76*''&63! DY+ A6*G

7*0*'"#I 6&"'G7(J&\7,&6#&7"36&"'G7(J&0*JJ.#(0"7(*# A6*7*0*'! 2E(#?D2R-?"#I ?a "3I&5&'*AJ&#7'"#$."$&@2,&6&"'G7(J&"0̂.(3(7(*#!

I(3A'"8! 37*6"$&"#I E&'I(#$̂ ."'(78"#"'83(3*F"605*'7"$&! 0.66&#7! (*# $"3"#I 3,(&'I(#$$"3E&6&6&"'(V&I (# 7,&"60E&'I(#$A6*0&33@2,&

I($(7"'(#7&$6"7(*# *FE&'I(#$&̂.(AJ&#7E"30*JA'&7&I "#I 7,&E*6O3,*A J"#"$&J&#7'&5&'E"3(JA6*5&I@

;#/ 1("*0$:?1')@8?!:@A!:"#%.5&',#%->4'0'&'()!:>4%.'&/ %)%./0'0

"



ＷＥＬＤＩＮＧ＆ＪＯＩＮＩＮＧ ＭａｉｎＴｏｐｉｃｓ，Ａｂｓｔｒａｃｔｓ＆ＫｅｙＷｏｒｄｓ

!"#$!!"#%

B%0#",'-"(51#.*')7 (++.#C .#%*1'&60(.*#"$%0&#

/(# +,(8"

;

! 1"#$]("*I*#$

;!L

";@̀ &8-"H*6"7*68F*6T(06*_b"#*2&0,#*'*$8"#I +837&J*F-("*#(#$R6*5(#0&! Y"'("# 4#(5&63(78*F2&0,#*'*$8! Y"'("# ;;S<L>! -("*#(#$!

?,(#"% L@ &̀8-"H*6"7*68F*6R6&0(3(*# "#I b*#G76"I(7(*# T"0,(#(#$2&0,#*'*$8*F\I.0"7(*#@Y"'("# 4#(5&63(78*F2&0,#*'*$8! Y"'("#

;;S<L>! -("*#(#$! ?,(#"#@A;C BL;

890&"%-&:2,&6&"6&3*J&A6*H'&J3*F'*E&FF(0(&#08"#I A**60*#3(37&#08(# J"#."'E&'I(#$*FF'&U'&"I@M# *6I&67*6&"'(V&".7*J"7(03*'I&G

6(#$! "# &UA&6(J&#7"'A'"7F*6JE(7, J(06*GI(3A&#3(#$3*'I&6A"37&! 5(3."''*0"7(*# *F3*'I&6&I :*(#73! '"3&6,&"7(#$"#I (#F6"6&I 7&JA&6"7.6&

J&"3.6&J&#7E"3I&3($#&I@W(637'8! 7,&&J(33(5(780"'(H6"7(*# "#I "00.6"08J&"3.6&J&#7*F(#F6"6&I 7,&6J*J&7&6E"3A&6F*6J&I! 7,&0*"U("'(78

0*JA&#3"7(*# H&7E&&# '"3&6&#&6$80&#7&6"#I 0"J&6"5(3(*# 0&#7&6E"3J"I&@2,&J(06*G3A*7E&'I(#$&UA&6(J&#7E"30"66(&I *.7*# 7,&$*'IG

A'"7&I A"I@W(#"''8! 7,&0*#I.07(5(78*F7,&3*'I&6&I :*(#73*F7,&Z<

!

JF'&U'&"I E"3J&"3.6&I@2,&&UA&6(J&#7"'6&3.'733,*E7,"77,&6&"6&

3*J&A6*H'&J3(# '"3&6J(06*GE&'I(#$E(7, 3*'I&6A"37&3.0, "3A3&.I*3*'I&6:*(#73! J.'7(G7(# H&"I3$&#&6"7(*#! 5"6("H('(78*F0*#7"07"6&"*F

3*'I&6&I :*(#73"#I F'.U6&3(I.&@98*A7(J(V(#$7,&'"3&6,&"7(#$A*E&60.65&"#I 7,&A6*0&33! "3*'I&6&I :*(#7E(7, $**I 0*#I.07(5(78"H*.7<@

L JJ(# I("J&7&6,"3H&&# *H7"(#&I@2,&".7*J"7(0I&3($# *F'"3&6"#I 3*'I&6A"37&J(06*GE&'I(#$*FF'&U'&"I (3F&"3(H'&@

;#/ 1("*0$:.%0#",'-"(51#.*')7!:0(.*#"$%0&#!:')+"%"#*&#,$#"%&4"#,#%04"#,#)&!:D'04%..(-%&'()

E)+.4#)-#(+0#-&'()0'<#(+#C$.(0'D#()#++#-&(+1#.*')7 "#0'*4%.0&"#00"#.'#D#*9/ #C$.(0'D#%)*'&0)4,#"'-%.

0',4.%&'()

/(# !.,."

;

! Y."# 1&(I*#$

;!L

! ?,&# b(#$

;

! ?,&# R&(

;

";@1.,"# 4#(5&63(78*F+0(&#0&"#I 2&0,#*'*$8! 1.,"# >Z<<=;! ?,(#"% L@?cR?\G14+29'"37(#$2&0,#*'*$8c&3&"60, ?&#7&6! 1.,"#

>Z<<=;!?,(#"#@ALL BLS

890&"%-&:2,6*.$, 7,&7,&*6&7(0"'"#"'83(3*F7,&(JA.'3&$&#&6"7&I I.6(#$7,&6&'(&5(#$A6*0&33*F7,&6&3(I."'376&33H87,&&UA'*3(*#! (7(3

&UA'"(#&I 7,"7"77,&3"J&&UA'*3(5&A"6"J&7&63"#I 7,&J*I&*FI(376(H.7(*#! 7,&&FF&07*F7,&E(I7, *F7,&376(A *# 7,&6&3(I."'376&336&'(&5(#$

(3'"6$&67,"# 7,"7*F7,&7,(0O#&33*F7,&376(A@D77,&3"J&7(J&! 7,&6&'"7(*#3,(A H&7E&&# 7,&E(I7, *F7,&376(A "#I 7,&7,(0O#&33*F7,&376(A

E"3I&7&6J(#&I! "#I 7,&0"'0.'"7(*# F*6J.'"*F7,&E(I7, *F7,&376(A E"3$(5&#@9"3&I *# 7,&(#I(6&070*.A'(#$*FE&'I(#$7&JA&6"7.6&F(&'I "#I

376&33F(&'I 7*3*'5&7,&E&'I(#$6&3(I."'376&33! 7,&Db+!+_-+ BY!bD#*#'(#&"6F(#(7&&'&J&#7"#"'83(33*F7E"6&E"3.3&I 7*3(J.'"7&7,&

A6*0&33*F6&'(&5(#$6&3(I."'376&33"7I(FF&6&#7&UA'*3(5&3*FI(FF&6&#706*33G3&07(*# &UA'*3(5&3@2,&6&3.'733,*E7,"7E,&# 7,&E(I7, *F7,&376(A3

(37,&3"J&"#I J*6&7,"# 7E(0&7,&7,(0O#&33*F7,&&UA'*3(5&! "37,&7,(0O#&33*F7,&&UA'*3(5&(#06&"3&3! 7,&(JA.'3&$&#&6"7&I H87,&&UA'*G

3(*# I*&3#*70,"#$&! "#I 7,&'&5&'*FE&'I(#$6&3(I."'376&33(3H"3(0"''87,&3"J&@1,&# 7,&7,(0O#&33(37,&3"J&! "37,&E(I7, *F7,&&UA'*G

3(5&(#06&"3&3! 7,&(JA.'3&$&#&6"7&I H87,&&UA'*3(*# (#06&"3&3! "#I 7,&'&5&'*FE&'I(#$6&3(I."'376&33(3(#06&"3&I@

;#/ 1("*0$:#C$.(0'()&"#%&,#)&!:1#.*')7 "#0'*4%.0&"#00!:',$4.0#!:0&"'$0#-&'()!:)4,#"'-%.0',4.%&'()

F#0#%"-6$"(7"#00()0(.'*=.'>4'*')&#"+%-'%."#%-&'()(+0&##.=%.4,')4,*'00','.%",#&%.0

!. /(#'*#$

;

! ?,&# +,.,"(

L

! !"#$Y*#$I*#$

L

! X."#$/(,."

L

";@?,(#"M#37(7.7&*FD7*J(0\#&6$8! 9&(:(#$;<L>;Z! ?,(#"%L@4#(5&63(78*F+0(&#0&"#I 2&0,#*'*$89&(:(#$! 9&(:(#$;<<<=Z! ?,(#"#@ALd

BZZ

890&"%-&:2,&&33&#7("'A6*H'&J*FE&'I(#$37&&'_"'.J(#.JI(33(J('"6J&7"'3(3,*E7*3.AA6&337,&F*6J"7(*# *F(#7&6F"0("'(#7&6J&7"''(00*JG

A*.#I3@M# 7,(3A"A&6! 7,&78A&3! J*6A,*'*$8! 7,(0O#&33"#I F"07*63"FF&07(#$7,&$6*E7, *F(#7&6J&7"''(00*JA*.#I3.#I&63*'(I_'(̂.(I (#7&6F"G

0("'6&"07(*# E&6&3.JJ"6(V&I@M# "II(7(*#! "H6(&F*5&65(&E*F7,&(#7&6J&7"''(00*JA*.#I3$6*E7, J*I&'E"3A6&3&#7&I! "#I 7,&A6*H'&J3(#

7,&3&J*I&'3E&6&"#"'8V&I@T*37*F7,&J*I&'3I*#*70*#3(I&67,&I(33*'.7(*# H&,"5(*6@M# 3*J&J*I&'37,&I(33*'.7(*# H&,"5(*6E"37"O&# (#G

7*"00*.#7! H.77,&"AA6*U(J"7&3*'.7(*#3I*#*7F(7E&''! "#I F.67,&66&3&"60, (3#&&I&I@

#



ＭａｉｎＴｏｐｉｃｓ，Ａｂｓｔｒａｃｔｓ＆ＫｅｙＷｏｒｄｓ ＷＥＬＤＩＮＧ＆ＪＯＩＮＩＮＧ

!"#$!!"#%

;#/ 1("*0$:0&##.=%.4,')4,*'00','.%",#&%.0!:0(.'*=.'>4'*')&#"+%-'%."#%-&'()!:')&#",#&%..'--(,$(4)*0!:7"(1&6,(*#.

G#.*')7 &#-6)(.(7/ (+#C$%)*%9.#0$#-'%.0#-&'()&49#

-(. R&#$!2"*](#$,."! 1"#$-(3,."#$

"+(#*A&0c&3&"60, M#37(7.7&*FR&76*'&.J\#$(#&&6(#$! 9&(:(#$;<<;<;! ?,(#"#@AZ> BZd

890&"%-&:\UA"#I"H'&R6*F('&-(#&6(3"O(#I *F3A&0("'3&07(*# 7.H&E,(0, E*.'I ,"5&"'"6$&I&F*6J"7(*# E(7, ,8I6".'(0I(FF&6&#7("'A6&33.6&@

2,&E&'I 3,*.'I ,"5&$**I J&0,"#(0"'A6*A&67(&3H&0".3&7,&7.H&376(#$3,*.'I 6&J"(# 3&"'&I I.6(#$&UA"#3(*#@M# *6I&67*(JA6*5&7,&A&6G

F*6J"#0&*FE&'I 3&"J! "#.JH&6*FE&'I(#$J&7,*I3E&6&"I*A7&I E,(0, (#0'.I&2M)H*77*JE&'I(#$! "60E&'I(#$*62M)0*#3J&7(0E&'I(#$!

*#&G3(I&E&'I(#$E(7, H"0O F*6J"7(*# "#I I&7"('&I E&'I(#$A6*0&33A6*0&I.6&@X*6(V*#7"'"#I 5&67(0"'"'($#J&#7I&5(0&3"6&J"#.F"07.6&I F*6

7,&E*6OA(&0&*# I*E#,"#I "#I *5&6,&"I E&'I(#$A*3(7(*#@W*67,&A.6A*3&*F"5*(I(#$7,&(#F'.&#0&*FE&'I I&F&073*# &UA"#3(*# A&6F*6J"#0&!

"I($(7"']G6"8(J"$(#$I&F&07I&7&07(*# 7&0,#*'*$8E"3.3&I! E,(0, ,"37,&F.#07(*#3*FI&F&0778A&(I&#7(F(0"7(*#! '*0"7(*# &U76"07(*# "#I 3(V&

J&"3.6&J&#7@2,&J&"3.6&J&#7"00.6"08(3.A 7*<@<; JJ@2,&6&3.'73*F376&70,(#$"#I E(#I(#$̂ ."'(7"7(5&"33&33J&#7"6&.A 7*37"#I"6I@

2,&F(#(7&&'&J&#7J&7,*I (3.3&I 7*3(J.'"7&7,&&UA"#3(*# 37"7&*FE&'I 3&"J3*"37*5&6(F8E,&7,&67,&E&'I(#$3&"JJ&&737,&6&̂.(6&J&#73

*F"AA'(0"7(*# (# E&''H*6&@2,&3(J.'"7(*# "#"'83(33,*E37,"77,&376&33(3'&337,"# 7,&376&#$7, *FE&'I 3&"J(# &UA"#3(*# A6*0&33@2,&E&'I

3&"J3,*E3&U0&''&#7A&6F*6J"#0&(# '"H*6"7*687&37"#I F(&'I "AA'(0"7(*#@W*.6E&''3,"5&H&&# .3&I (# 7,&F(&'I! "#I 7,&3.00&336"7&(3

;<<P@

;#/ 1("*0$:0$#-'%.0#-&'()&49#!:#C$%)*%9.#!:1#.*')7 $"(-#00$"(-#*4"#!:%--(,$%)/')7 &((.0

?6#&#-6)(.(7/ (+"#$%'"')7 &6#-(,$.#C 6#%&-()*4-&'()0&"4-&4"#(+)'-H#.=0&%').#000&##.

!.&X"(:(#!%*. X&F&(!?,&# ].&8(#$!T"2(&V,&#$!R"#$1&(̂("#$

"?"A(7"'D&6*3A"0&T"0,(#&68?*6A*6"7(*# -(J(7&I@! 9&(:(#$;<<<dS! ?,(#"#@AZ= B>Z

890&"%-&:D(J(#$"77,&I(FF(0.'7(&3(# 7,&6&A"(6(#$E&'I(#$7&0,#*'*$8*F&'&076*F*6J&I #(0O&'"#I 37"(#'&3337&&'! J"#."'2M)E&'I(#$6&A"(G

6(#$7&0,#*'*$8E"337.I(&I@2,&6&3.'733,*E7,"77,&J(06*376.07.6&3*F&'&076*F*6J&I #(0O&'_37"(#'&3337&&'"F7&6*#&6&A"(6E&'I(#$"#I 7E*

6&A"(6E&'I(#$,"3#**H5(*.3I(FF&6&#0&@M7E"3F*.#I 7,"77,&7&#3('&376&#$7, *F7,&3A&0(J&#3"F7&66&A"(6E&'I(#$E"33(J('"67*7,"7*F7,&&G

'&076*F*6J&I #(0O&'H"3&J"7&6("'"F7&6A6(J"68E&'I(#$@D''7,&3A&0(J&#3E&6&F6"07.6&I *# 7,&&'&076*F*6J&I #(0O&'3(I&! "#I 7,&7&#3('&F6"0G

7.6&J*6A,*'*$83,*E&I 7,"7"''7,&:*(#73"6&I.07('&F6"07.6&! "#I 7,&E&'I&I :*(#73,"3,($, J&0,"#(0"'A6*A&67(&3@

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

@('.#*&49')7 %..5$(0'&'()%4&(,%&'-?EJ1#.*')7 $"(-#00%)*'&0,'-"(0&"4-&4"#0$"($#"&'#0(+1#.*#*I(')&

1"#$X*#$I.*

;

!+,(?,&#$$"#$

L

!+.# ](#$$"#$

Z

!-(. !"#J(#$

;

!2"# 1&#F&#$

L

";@+0,**'*FT"7&6("'3+0(&#0&"#I \#$(#&&6(#$!](&"# +,(8*. 4#(5&63(78!](&"# d;<<SC! ?,(#"%L@/("#$,"# T"0,(#&68c&3&"60, M#37(7.7&!

/(#$V,*. >Z><<<!X&H&(! ?,(#"%Z@-("*,&Q('F(&'I ?*#376.07(*# -(J(7&I ?*JA"#8-7I!R"#:(# ;L>;L<!-("*#(#$!?,(#"#@A>> B>=

890&"%-&:M# *6I&67*3*'5&7,&(33.&*F.#37"H'&E&'I(#$̂ ."'(78F*6J"#."'2M)E&'I(#$*F0*('&I 7.H(#$! "O(#I *F"''GA*3(7(*# ".7*J"7(02M)

E&'I(#$A6*0&33E"3I&3($#&I@98.3(#$7,(3E&'I(#$7&0,#*'*$87*0*#I.07H.77E&'I(#$*F[2K<< 0*('&I 7.H(#$E(7,

!

C<@= JJ e>@;; JJ(#

I(J&#3(*#3! "#I 7,&:*(#7"AA&"6"#0&! J(06*376.07.6&3"#I J&0,"#(0"'A6*A&67(&3*F7,&E&'I&I :*(#7E&6&"#"'8V&I@2,&6&3.'733,*E&I 7,"7F*6

7,&0*('&I 7.H(#$A(A&GA(A&H.77:*(#7E&'I&I H87,(3E&'I(#$7&0,#*'*$8! 7,&E&'I3"6&E&''F*6J&I "#I 7,&J(06*376.07.6&3*FE&'I! F.3(*# V*#&

"#I A,"3&76"#3F*6J"7(*# V*#&"6&J"(#'80*#3(37&I *F&̂.("U&I F&66(7&! $6"#.'"6H"(#(7&! $6"#.'"6A&"6'(7&"#I '"7,G'(O&H"(#(7&.#I&67,&&FF&07

*FA,"3&76"#3F*6J"7(*# 6&06837"''(V"7(*#@D77,&3"J&7(J&! 7,&$6"(# 3(V&3(# 7,&"H*5&V*#&3H&0*J&7,(##&60*JA"6&I E(7, 7,"7*F7,&H"3&

J&7"'@2,&,"6I#&33*F:*(#7*H5(*.3'8(#06&"3&3! (737&#3('&376&#$7, (3(JA6*5&I "H*.7L@SP "#I F6"07.6&*00.63"7H"3&J&7"'@W(#&G$6"(#

376&#$7, "#I A,"3&76"#3F*6J"7(*# 376&#$7, "6&7,&J"(# F"07*6F*67,&(#06&"3&*F,"6I#&33"#I 7&#3('&376&#$7,@

;#/ 1("*0$:-('.#*&49')7!:%4&(,%&'-?EJ1#.*')7!:1#.*')7 $"(-#00!:,'-"(0&"4-&4"#!:,#-6%)'-%.$#"+(",%)-#

$



ＷＥＬＤＩＮＧ＆ＪＯＩＮＩＮＧ ＭａｉｎＴｏｐｉｃｓ，Ａｂｓｔｒａｃｔｓ＆ＫｅｙＷｏｒｄｓ

!"#$!!"#%

8$$.'-%&'()(+0',4.%&'()&#-6)(.(7/ ')+#%0'9'.'&/ 0&4*/ (+0$%-#0(.%"%""%/ 1'"#1#.*')7

]. /(#$:(#$!1&(!(!]. ]("*:(*#$!1"#$].#0,.#!!"#$X*#$$"#$

"2,&?*''&$&*FT&0,"#(0"'\#$(#&&6(#$"#I D.7*J"7(*#! +,"#$,"(4#(5&63(78!+,"#$,"(L<<<dL!?,(#"#@A>K BCL

890&"%-&:W&"3(H('(78"#"'83(3*F3A"0&3*'"6"66"8E(6&E&'I(#$E"30"66(&I *.7! "#I E&'I(#$7,&6J"'F(&'I! 7&JA&6"7.6&F(&'I "#I 376&33F(&'I

E&6&#.J&6(0"''83(J.'"7&I 7,6*.$, F(#(7&&'&J&#7J*I&'(#$"#I 3(J.'"7(*#@2,&6&3.'733,*E7,"77,&E&'I(#$A6*0&33*F3A"0&3*'"6"66"8E(6&

(#0'.I&37,&A6&GA6&33(#$A6*0&33*F3.6F"0&0*#7"07"FF&07&I H8&'"37(0GA'"37(0I&F*6J"7(*# "#I 7,&(#I(6&070*.A'(#$A6*0&33*F&'&076*7,&6J"'

7&JA&6"7.6&F(&'I "#I E&'I(#$376&33F(&'I@98&U76"07(#$7,&#.J&6(0"'3(J.'"7(*# 6&3.'73*FE&'I(#$7&JA&6"7.6&F(&'I I(376(H.7(*#! 7,&6&"3*#"G

H'&I(376(H.7(*# *FE&'I(#$7&JA&6"7.6&F(&'I 0"# H&̂ .(0O'8"#I (#7.(7(5&'8"#"'8V&I@2,&0,"#$(#$76&#I *FE&'I(#$A"6"J&7&63I.6(#$E&'I(#$

A6*0&33A6*5(I&37,&*6&7(0"'3.AA*67F*67,&&#$(#&&6(#$"AA'(0"7(*# *F3A"0&3*'"6"66"8E(6&E&'I(#$@

;#/ 1("*0$:0$%-#0(.%"%""%/!:"#0'0&%)-#94&&1#.*')7!:+')'&##.#,#)&0',4.%&'()!:)4,#"'-%.0',4.%&'()

!"($#"&'#0(+KKLM %.4,')4,%..(/ %**'&'D#,%)4+%-&4"#*9/ @(.*N#&%.?"%)0+#"1#.*')7 $"(-#00

!"*!.#F&(! 1"#$T("*̂("#! W"#$].&E&(! %,"#$-(:."#

"M#37(7.7&*FJ&0,"#(0"'J"#.F"07.6(#$7&0,#*'*$8! ?,(#"D0"I&J8*F\#$(#&&6(#$R,83(03! T("#8"#$SL;K<<! +(0,."#! ?,(#"#@ACZ BS<

890&"%-&:W*.6I(FF&6&#7"60J*I&3E,(0, (#0'.I&3?T2! ?T2GA.'3&"?T2GR#! ?T2GDI5"#0&I "?T2GDYf# "#I ?T2A.'3&"I5"#0&I

"?T2GRDYf# E&6&.3&I 7*I&A*3(7LL;KGD'E(6&@2,&&FF&073*FI(FF&6&#7A*E&6J*I&3*# A*6*3(78! A*6&3(V&I(376(H.7(*#! J(06*376.07.6&&5*G

'.7(*# "#I J&0,"#(0"'A6*A&67(&3E&6&"#"'8V&I@M# *6I&67*7&377,&J&0,"#(0"'A6*A&67(&3*FLL;K "'.J(#.J"''*8! "#.JH&6*F3(#$'&0,"##&'

J.'7(G'"8&67,(# E"''E"''3,"5&H&&# I&A*3(7&I H8F*.6I(FF&6&#7"60J*I&3@2,&37"7(37(0"'I(376(H.7(*# *F7,&A*6*3(783,*E37,"77,&?T2G

RDYfJ*I&',"37,&3J"''&37A*6&"6&"A&60&#7"$&! "#I 7,&6&"6&"'J*37#*'"6$&6I("J&7&637*J"7"@2,&6&3.'73*F*A7(0"'J(06*30*A&"#I

30"##(#$&'&076*# J(06*30*A&3,*E7,"77,&$6"(# *F?T2GRDYfJ*'I (3J*6&.#(F*6J"#I F(#&! "#I 7,&F(#&3&0*#I A,"3&D'

L

?. A"67(0'&3"6&

A6&0(A(7"7&I@M# "II(7(*#! 7,&]I(FF6"07(*# "#"'83(3*F7,&3"JA'&3,*E37,"77,&'"77(0&A"6"J&7&6*F7,&3"JA'&"7?T2GRDYfJ*I&(37,&

'&"37! "#I 7,&0*#7&#7*F3*'.7&?. (37,&,($,&37@2,&6&3.'73*FJ&0,"#(0"'A6*A&67(&33,*E7,"77,&7&#3('&376&#$7, *F?T2GRDYfJ*I&(#

,*6(V*#7"'I(6&07(*# (3'&337,"# C TR"(# 5&67(0"'I(6&07(*#! "#I (73J&0,"#(0"'A6*A&67(&3,"5&H&&# (JA6*5&I *H5(*.3'80*JA"6&I E(7, *7,&6

7,6&&J*I&3@

;#/ 1("*0$:@N?%**'&'D#,%)4+%-&4"')7!:KKLM %.4,')4,%..(/!:$("(0'&/!:0&"4-&4"#$"($#"&/

@(""#-&'()(+0&"4-&4"%.0&"#00,#&6(*+("+%&'74#&#0&(+?5I(')&

!."# %,&#$E&#

;!L

! -. !*#$#&#$

;!L

! -. ](

Z

! ?.(T.0,.#

>

";@/("#$3. ].V,*. ?*#376.07(*# T"0,(#&68c&3&"60, M#37(7.7&! ].V,*. ?*#376.07(*# T"0,(#&68)6*.A! ].V,*. LL;<<>! /("#$3.! ?,(#"% L@

+7"7&̀ &8-"H*6"7*68*FM#7&''($&#7T"#.F"07.6(#$*FDI5"#0&I ?*#376.07(*# T"0,(#&68! ].V,*. ?*#376.07(*# T"0,(#&68)6*.A% ].V,*.

LL;<<>! /("#$3.! ?,(#"% Z@+,"#$,"(4#(5&63(78*F2&0,#*'*$8! +,"#$,"(L<<<<<! ?,(#"% >@].V,*. ].$*#$T(#(#$T"0,(#&68?*@! -7I@!

].V,*. LL;<<>! /("#$3.! ?,(#"#@AS; BS>

890&"%-&:M# *6I&67*A6&I(077,&F"7($.&'(F&*F7,&E&'I&I 376.07.6&J*6&"00.6"7&'8! "F(#(7&&'&J&#7"#"'83(3J*I&'E"3&37"H'(3,&I H"3&I *#

7,&F"7($.&7&37*F2G:*(#7@D77,&C<P 3.65(5"'6"7&! 7,&I(3A'"0&J&#70*#76*'J*I&'*F5&6(78J&7,*I! 7,&'*"I 0*#76*'J*I&'*F5&6(78J&7,*I!

"#I 7,&fQ-fQJ&7,*I E&6&"I*A7&I 6&3A&07(5&'87*A6&I(077,&F"7($.&'(F&*F7,&2G:*(#7@M7(33,*E# 7,"77,&0"'0.'"7&6&3.'73*F7,&'*"I 0*#G

76*'J*I&'*F5&6(78J&7,*I "6&J*6&3"F&"#I 7,&6&3.'73*FfQ-fQJ&7,*I "6&J*6&I"#$&6*.3@2,&6&3.'73*F7,&I(3A'"0&J&#70*#76*'J*I&'

*F5&6(78J&7,*I "6&7,&0'*3&377*7,&"07."'*#&3@2,&#! H"3&I *# 7,&7&37I"7"! 7,&F'&U(H'&!"#0.65&*F7,&fQ-fQJ&7,*I E"36&5(3&I! "#I

7,&6&3.'73*F7,&J*I(F(&I J*I&'0"# 6&F'&077,&"07."'A6*:&07"00.6"7&'8@

;#/ 1("*0$:0&"4-&4"%.0&"#00,#&6(*!:D#"'&/ ,#&6(*!:,%0&#"25O-4"D#!:PQBPQ,#&6(*!:1#.*')7 0&"4-&4"#+%&'74#

!"#$

4

!"#

%




