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, *



,

,

2. Modeling social support relations 
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*((), 430, /, 6/0"4C8, !C1, /66"@@7!8", 1"P1!33H, 3', 9/2", 1#"30&, 1#/1, 7'103%C6"@, 9/2"L1#"30"176,

63'6".1@, /'%, /@@C2.173'@, C@"%, 7', 1#7@, ./."0]E, ;', 4/61=,S/1C0", %"67%"@,D#"1#"0, .8/&"0,e, 30,

.8/&"0,Q,'""%@,#"8.E,_30",.0"67@"8&=,/6130,e,'""%@,@C..301,D71#,.03!/!7871&,!,,/'%,/6130,Q,

'""%@,#"8.,D71#,.03!/!7871&'!-E,F",0"4"0,13,1#",.03!/!7871&,!.,/@,1#",'""%7'"@@,34,/6130,.,W.,i,e=,

Q]E,F",/@@C2",1#/1,"/6#,/6130,'""%@,#"8.,D71#,.3@717?",.03!/!7871&,/'%,1#/1,"P/618&,3'",/6130,

'""%@,#"8.G,(,j,!.'j,),430, .,i,e=,Q,/'%,!,'k'!-,i,)E,;1,D3C8%,!",.3@@7!8",13,/663C'1,430,1#",

.3@@7!7871&,1#/1,'"71#"0,34,1#",/6130@,'""%@,@C..301,30=,0"@."617?"8&=,!31#,'""%,@C..301=,!C1,#"0",

D",'"98"61,1#"@",632.876/173'@E,;4,/',/6130,'""%@,@C..301=,1#",31#"0,.8/&"0,%"67%"@,D#"1#"0,30,

'31,13,.03?7%",@C..301E,Y03?7%7'9,@C..301,7'?38?"@,63@1@,/.'0'(=,!C1,8"@@,@3,1#/',1#",!"'"471@,1.'

0'(,4032,0"6"7?7'9,@C..301=,1.'0'/.'0'(E,S31",1#/1,D",2/H",/,2.&3.4L/6130,632./07@3',34,1#",

63@1@,34,.03?7%7'9,@C..301,D71#, 1#",!"'"471@, 4032,0"6"7?7'9,@C..301,/'%,%3,'31,632./0", 1#",

!"'"471@,34,/6130,.'4032,0"6"7?7'9,@C..301,D71#,1#",63@1@,34,.03?7%7'9,@C..301,430,/6130,5,W5,i,e=,
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/'%,.O@,C17871&,74,.,'""%@,!C1,%3"@,'31,0"6"7?",@C..301E,57278/08&=,/.,7@,1#",%744"0"'6",!"1D""',.O@,

C17871&,74,.,%3"@,'31,'""%,@C..301,/'%,%3"@,'31,97?",@C..301=,/'%,.O@,C17871&,74,.,%3"@,'31,'""%,

!C1,%3"@,97?",@C..301E,F71#3C1,83@@,34,9"'"0/871&=,D",/@@C2",1#/1,"/6#,/6130,0"6"7?"@,./&344,(,

74, '3, @C..301, 7@, .03?7%"%E, B79C0", ), 0".0"@"'1@, 1#", "P1"'@7?", 4302, 34, 1#", 5ZE, I#", 9/2", 7@,

@&22"1076,74,1#"0",/0",'3,%744"0"'6"@,!"1D""',1#",/6130@,D71#,0"@."61,13,'""%7'"@@=,63@1@=,/'%,

!"'"471@=,7E"E=,!.,i,!=,/.,i,/=,/'%,1.'i,1,430,.,i,e=,QE,I#",9/2",7@,/@&22"1076,31#"0D7@"E,

, ;4, 1#", 9/2", 7@, .8/&"%, '3'633."0/17?"8&, 7', 1#", @"'@", 1#/1, 1#", /6130@, 6/''31, 2/H",

!7'%7'9,/'%,"P1"0'/88&,"'4306"%,/90""2"'1@,3',#3D,13,.8/&,1#",9/2",W7E"E=,D#"1#"0,30,'31,13,

.03?7%", @C..301]=, /.' 0' (, 72.87"@, 1#/1, 1#"0", 7@, 3'8&, 3'", WS/@#], "KC787!07C2, W!31#, /6130@,

2/P727U",1#"70,3D',"P."61"%,C17871&=,97?"',1#",31#"0,/6130O@,@10/1"9&]=,'/2"8&=,!31#,/6130@,%3,

'31,.03?7%",@C..301E,Q31#,/6130@,/0",!"11"0,344, 7', 1#",@71C/173',@C6#, 1#/1,!31#,/6130@,.03?7%",

@C..301, 430, @C0", 74, /'%, 3'8&, 74, 1#", "P."61"%, !"'"471@, 34, 0"6"7?7'9, @C..301, 3C1D"79#, 1#",

"P."61"%,63@1@,34,.03?7%7'9,@C..301=,7E"E=,!.'1.,J,!5'/.,l,(,430,.,i,e=,Q,/'%,5,!,,.E,;',1#7@,6/@"=,1#",

"KC787!07C2,7@,Y/0"13,7'"44767"'1,/'%,1#",9/2",7@,/,@367/8,%78"22/,7',1#",@"'@",W@"",V/.3.301,

)h+a], 1#/1, 7'%7?7%C/8, 0/173'/871&, W"KC787!07C2, !"#/?730], 63'48761@, D71#, 6388"617?", 0/173'/871&,

WY/0"13,"44767"'6&]E,;',1#",0"2/7'%"0,34,1#7@,./."0=,D",3'8&,63'@7%"0,./0/2"1"0@,430,D#76#,1#7@,

@367/8, %78"22/, 63'%7173', 7@, 4C84788"%E, ;', 1#/1, 6/@"=, 1#", @10/1"976, 4302, 34, 1#", 5Z, W/,

0".0"@"'1/173',C@7'9,1#",D"88LH'3D',./&344,2/107P,430,/,*L.8/&"0,9/2"],7@,/,@."67/8,6/@",34,/,

Y07@3'"0O@,-78"22/,W@"",A391,*((+G,6#/.1"0,)]E,,

, \



,

,
Figure 1 ^P1"'@7?",4302,34,1#",5C..301,Z/2"=,D71#,1.'0'/.'0'(E,

,

5367/8, @C..301, 0"8/173'@, /0", 1&.76/88&, %C0/!8", 0"8/173'@, WQ8/C, )hba=, )hbcX, ^2"0@3', )h+bX,

m38836H,)hhc]G,_@E,S"C2/'',/'%,_@E,_309"'@1"0',0"."/1"%8&,4/6",1#",.03!8"2,34,'""%7'9,

@C..301,/'%,0"."/1"%8&,#/?",13,%"67%",3',.03?7%7'9,@C..301E,F",/663C'1,430,1#7@,630",4"/1C0",

34, @367/8, @C..301, 0"8/173'@, !&, 63'@7%"07'9, /, 0"."/1"%, ?"0@73', 34, 1#", 5C..301, Z/2"E,

I"6#'76/88&=, 1#", 6+#+)&+7' !"##$%&' ()*+, WV5Z], 7@, /, 9/2", @C6#, 1#/1, /41"0, 1#", 5Z, J, 1#",

63'@171C"'1,9/2",J,#/@,!""',.8/&"%,/1,172",&=,71,7@,.8/&"%,/9/7',D71#,.03!/!7871&,2,W(,j,2,j,)],

/1, 172", &,k,), W&,i,)=,*=n]E,I#C@=, 1#",V5Z, 7@, 1#", 7'%"47'71"8&, 0"."/1"%,?"0@73',34, 1#",5Z, 7',

D#76#,1#",./0/2"1"0@,/0",1#",@/2",7',"/6#,M03C'%N,&E,5."67476/88&=,1#",./0/2"1"0@,34,1#",9/2",

7',03C'%,&,/0",/@@C2"%,'31,13,%"."'%,3',1#",#7@130&,WD#/1,#/.."'"%,7',03C'%@,)=n=,&,J,)]E,B30,

"P/2.8"=,4C1C0",'""%7'"@@,%3"@,'31,7'60"/@",!&,6C00"'1,%"67@73'@,13,@C..301,31#"0@=,'30,%3"@,71,

%"60"/@",!&,@C..301,0"6"7?"%,'3DE,

, 6+*)%89, ;', 1"02@, 34, 3C0, "P/2.8", 34, 1#", 1D3, D32"', 1/H7'9, 6/0", 34, "/6#, 31#"0O@,

6#78%0"'=, M.03?7%7'9,230", @C..301N, 63C8%,2"/', 1#/1,_@E,S"C2/'',.03?7%"@, @C..301, 13,_@E,

_309"'@1"0',D71#,/,#79#"0,.03!/!7871&,1#/',1#",31#"0,D/&,/03C'%E,T'",1#"',@1C%7"@,@C..301,7',

1"02@, 34, .03!/!787@176, 6#376"@E,e8@3=, M.03?7%7'9,230", @C..301N, 63C8%,2"/', 1#/1=, 97?"',_@E,

_309"'@1"0', '""%@, @C..301=, _@E, S"C2/'', .03?7%"@, @C..301, 430, 1#", D#38", %/&, D#78"=,

63'?"0@"8&=,_@E,_309"'@1"0',D3C8%,.03?7%",@C..301,3'8&,430,/,4"D,#3C0@,D#"',_@E,S"C2/'',

'""%@, @C..301E, I#7@, 8"/%@, 13, /, @1C%&, 34, M40/6173'/8, @C..301EN, <3'6".1C/87U7'9, 8"@@L1#/'L4C88,

S/1C0",

!,'

!-'

Q,.03?7%"@,

'3,@C..301, ,,W(=,(],

Q

,,W1 =J / ],, -Q,.03?7%"@,

@C..301,

e,.03?7%"@,

'3,@C..301, W(=,(],

,

e

e,.03?7%"@,

@C..301,
WJ / =1 ], -

, a



@C..301,7',1"02@,34,.03!/!787@176,6#376"@,7@,1#",'/1C0/8,/..03/6#,D#"',C@7'9,1#",5Z,/@,/,23%"8,

34, @C..301, 0"8/173'@E,I#7@, 7@, /8@3, 1#",/..03/6#,6#3@"', 7', 1#7@,./."0E,I#", @1C%&,34, 40/6173'/8,

@C..301,0"KC70"@,/,?/07/'1,34,1#",5Z,@C6#,1#/1,/6130,.,6/''31,6#33@",!"1D""',.03?7%7'9,30,'31,

.03?7%7'9, @C..301,!C1, 0/1#"0, 6#33@"@, 1#", /23C'1,34, @C..301, .03?7%"%, W@"",F""@7",*(([, 430,

%"1/78@]E,

,

,

3. Theory and hypotheses 

,

B30,1#",/'/8&@7@,34,1#",V5Z=,3C0,23%"8,430,%C0/!8",@C..301,0"8/173'@=,D",470@1,!07"48&,@H"16#,/',

/..03/6#, !/@"%, 3', @1/'%/0%, 9/2", 1#"30&, /'%, 7'%76/1", 87271/173'@, 34, 1#", @1/'%/0%, 9/2"L

1#"30"176, /..03/6#E, I#"@", 87271/173'@, 2317?/1", /', /81"0'/17?", /..03/6#, 1#/1, 0"87"@, 3',

!"#/?730/8,9/2", 1#"30&E,I#",!"#/?730/8,9/2"L1#"30"176, /..03/6#,&7"8%@, 1"@1/!8",#&.31#"@"@,

3',.03?7%7'9,@C..301,/'%,3',D#3,.03?7%"@,@C..301,230",341"'E,

,

3.1 An approach using standard game theory 

,

51/'%/0%, 9/2", 1#"30&, 6/', !", C@"%, 430, @1C%&7'9, 2C1C/8, @C..301, 7', 1#", V5Z, !/@"%, 3',

%+/.#%$/.&:, 7', 1#", @"'@", 34, /$47.&.$4);' /$$#+%)&.$4, WZ3C8%'"0, )hb(X, I/&830, )hc+X,eP"803%,

)hca]E,I#",C'%"08&7'9, 7%"/, 7@, 1#/1,/6130@O,!"#/?730, 7', 1#",V5Z,0"@C81@,4032,C@7'9,@10/1"97"@,

1#/1, /0", 63'%7173'/88&, 633."0/17?", 7', 1#", 43883D7'9, @"'@"E, B70@1=, @C..301, 0"6"7?"%, 4032, 1#",

31#"0,/6130,13%/&,7@,0"D/0%"%,!&,.03?7%7'9,@C..301,3'"@"84,7',1#",4C1C0",D#"',1#",31#"0,/6130,

'""%@,@C..301E,5"63'%=,1#"@",@10/1"97"@,87H"D7@",6/00&,/',W72.87671],1#0"/1,13,.C'7@#,1#",31#"0,

/6130,7',1#",4C1C0",74,1#",31#"0,/6130,%3"@,'31,.03?7%",@C..301,13%/&E,I#",.C'7@#2"'1,63'@7@1@,

7',0"4C@7'9,13,.03?7%",@C..301,3'"@"84,7',4C1C0",@71C/173'@,D#"',1#",31#"0,/6130,'""%@,@C..301E,

>@7'9,63'%7173'/88&,633."0/17?",@10/1"97"@,7',1#",V5Z,2/&,!",7'%7?7%C/88&,0/173'/8E,e41"0,/88=,

74,/6130,.,/'1767./1"@,1#/1,5,.03?7%"@,@C..301,63'%7173'/88&,7',1#",@"'@",`C@1,@H"16#"%=,.O@,@#301L

1"02,7'6"'17?",'31,13,.03?7%",@C..301,13%/&,#/@,13,!",D"79#"%,/9/7'@1,1#",83'9L1"02,!"'"471@,

34, .03?7%7'9, @C..301, W'/2"8&=, 0"6"7?7'9, @C..301, 4032, 5, 7', 1#", 4C1C0"], /'%, /9/7'@1, 1#", 83'9L

1"02,63@1@,34,'31,.03?7%7'9,@C..301,13%/&,W'/2"8&=,'31,0"6"7?7'9,@C..301,4032,5,7',1#",4C1C0"]E,

e', "8"9/'1, /'%, /'/8&176/88&, 10/61/!8", 23%"8, 436C@"@, 3', 1#", "P10"2", 6/@", 34, /,

63'%7173'/88&,633."0/17?",@10/1"9&=,'/2"8&=,/,&%.<<+%'=&%)&+<:E,e',/6130,C@7'9,@C6#,/,@10/1"9&,

7@,'"?"0,1#",470@1,13,0"4C@",13,.03?7%",@C..301=,!C1,74,1#",31#"0,/6130,0"4C@"@,@C..301,"?"',3'6"=,

/',/6130,C@7'9,/, 10799"0, @10/1"9&,D788,'"?"0,.03?7%", @C..301, 7', 1#", 4C1C0"E,^?7%"'18&=, 74,!31#,

/6130@, C@", 10799"0, @10/1"97"@=, 1#"&, D788, @C..301, "/6#, 31#"0, 1#03C9#3C1, 1#", V5ZE, ;1, 7@, '31,

'"6"@@/0&,13,68/72,1#/1,/6130@,7',4/61,C@",10799"0,@10/1"97"@E,51788=,/'/8&U7'9,63'%7173'@,430,1#",

7'%7?7%C/8,0/173'/871&,34,C@7'9,10799"0,@10/1"97"@=,7E"E=,/'/8&U7'9,1#",63'%7173'@,@C6#,1#/1,10799"0,

@10/1"97"@,/0",7',"KC787!07C2=,@"0?"@,/',72.301/'1,1#"30"176/8,.C0.3@"E,;4,2C1C/8,@367/8,@C..301,

1#03C9#3C1, 1#",V5Z,!"1D""',/6130@,C@7'9,10799"0,@10/1"97"@, 7@,'31, 7'%7?7%C/88&,0/173'/8=, 1#"',

2C1C/8,@C..301,!/@"%,3',31#"0,@10/1"97"@, 7@,'31, 7'%7?7%C/88&,0/173'/8,"71#"0E, ;'1C7173',430, 1#7@,

, [



0"@C81, 43883D@, 4032, 1#", 3!@"0?/173', 1#/1, /, 10799"0, @10/1"9&, 6/007"@, 1#",23@1, @"?"0", 1#0"/1, 34,

.C'7@#2"'1,430,'31,.03?7%7'9,@C..301,W@"",e!0"C,)hcc]E,

T'", 6/', @#3D, W@"",A391, /'%,F""@7", *((a, 430, %"1/78@], 1#/1, 10799"0, @10/1"97"@, /0", 7',

"KC787!07C2, 74, /'%, 3'8&, 74, 1#", 63'17'C/173', .03!/!7871&, 2, "P6""%@, W1#", 2/P72C2, 34], 1D3,

1#0"@#38%@=, 3'", 430, "/6#, 34, 1#", 1D3, /6130@E, I#"@", 1#0"@#38%@, %"."'%, 3', 1#", 63@1@, /., /'%,

!"'"471@,1.,34,.03?7%7'9,/'%,0"6"7?7'9,@C..301,/@,D"88,/@,3',1#",/6130O@,'""%7'"@@,!.E,F#/1,7@,

230"=, 3'", 6/', %"07?", 1"@1/!8", #&.31#"@"@, 4032, /, 632./0/17?", @1/176@, /'/8&@7@, 34, 1#",

"KC787!07C2, 63'%7173'=, 7E"E=, 1#", 1D3, 1#0"@#38%@E, _30", .0"67@"8&=, 3'", 6/', @1C%&, #3D, 1#",

"KC787!07C2, 63'%7173', !"632"@, 230", 30, 8"@@, 0"@107617?", D#"', 1#", ./0/2"1"0@, 34, 1#", 9/2",

6#/'9"E, e@@C2", '3D, 1#/1, @C..301, D788, !", 230", 87H"8&, D#"', 1#", "KC787!07C2, 63'%7173', 430,

10799"0@,@10/1"97"@,7@,8"@@,0"@107617?"E,T'",6/',1#"',%"07?",#&.31#"@"@,1#/1=,430,"P/2.8"=,@C..301,

D788,!",230",87H"8&,D#"',1#",63'17'C/173',.03!/!7871&,7'60"/@"@=,D#"',1#",63@1@,34,.03?7%7'9,

@C..301, %"60"/@"=, D#"', 1#", !"'"471@, 34, 0"6"7?7'9, @C..301, 7'60"/@"=, /'%, D#"', '""%7'"@@,

%"60"/@"@E,;1,7@,/8@3,.3@@7!8",13,%"07?",63'@7%"0/!8&,230",632.8"P,/'%,8"@@,7'1C717?"8&,3!?73C@,

#&.31#"@"@=, 430, "P/2.8"=,3', 1#", "44"61@,34, /@&22"10&,3', 1#", 87H"87#33%,34, @C..301E, ;', 4/61=,

@C6#,#&.31#"@"@,#/?",!""', 1"@1"%, 7',"2.7076/8,0"@"/06#,WA391,/'%,F""@7",*((bX,A391,"1,/8E,

*((b]E,

F#78", @C6#, /, @1/'%/0%, 9/2"L1#"30"176, 23%"8, 7@, '31, 3'8&, "8"9/'1, /'%, /'/8&176/88&,

10/61/!8",!C1,/8@3,/883D@,430,%"07?7'9,1"@1/!8",#&.31#"@"@=,1#",23%"8,87H"D7@",#/@,87271/173'@E,

B70@1=,'31",1#/1,/,10799"0,@10/1"9&,"KC787!07C2,72.87"@,1#/1,@C..301,7@,.03?7%"%,7',"/6#,03C'%,34,

1#",V5ZE,e,10799"0,@10/1"9&,"KC787!07C2,34,1#",1&.",@H"16#"%,%3"@,'31,/663C'1,430,@C..301,1#/1,

7@,.03?7%"%,@32"172"@,!C1,'31,/8D/&@,/'%,%3"@,'31,/663C'1,430,%744"0"'6"@,!"1D""',1#",/6130@,

D71#, 0"@."61, 13, #3D, 341"', 1#"&, .03?7%", @C..301E, _30"3?"0=, /@@C2", 1#/1, 1#", 9/2", 7@,

/@&22"1076,/@,%"47'"%,/!3?"=,7E"E=,/6130@,%744"0,7',/1,8"/@1,3'",34,1#",./0/2"1"0@,34,1#",9/2"E,;1,

7@,1#"',8"@@,1#/',7'1C717?",1#/1,1#",/6130@,C@",1#",@/2",@10/1"9&=,/@,0"KC70"%,!&,/,10799"0,@10/1"9&,

"KC787!07C2E, I#", "KC787!07C2, 63'%7173', 2"'173'"%, %3"@, 0"48"61, 1#", /@&22"10&, @7'6", 1#",

63'%7173', 7'?38?"@, 1D3, 7'%7?7%C/8, 1#0"@#38%@E, ^/6#, 1#0"@#38%, %"."'%@, 3', 1#", 7'%7?7%C/8,

./0/2"1"0@,34, 1#",/6130@E,I#C@=,/@&22"10&, 72.87"@,%744"0"'1, 7'%7?7%C/8, 1#0"@#38%@E,57'6",1#",

"P7@1"'6",34,1#",10799"0,@10/1"9&,"KC787!07C2,%"."'%@,3',1#",2/P72C2,34,1#",1D3,7'%7?7%C/8,

1#0"@#38%@=,1#","KC787!07C2,63'%7173',0"48"61@,/@&22"10&,!"1D""',1#",/6130@E,S"?"01#"8"@@=,7',

1#","KC787!07C2,1#",/6130@,/0",0"@10761"%, 13,C@7'9, 1#",@/2",@10/1"97"@E,d3D"?"0=, 71,2/&,@""2,

1#"30"176/88&, C'0"/@3'/!8", 1#/1, 7', /, @71C/173', @C6#, 1#/1=, 430, 7'@1/'6"=, /6130,e, '""%@, @C..301,

1D76",/@,341"',/@,/6130,Q=,!31#,/6130@,.03?7%",4C88,@C..301E,;'@1"/%=,D#78",/6130,e,.03?7%"@,4C88,

@C..301=, /6130, Q,279#1, .03?7%", @C..301, 3'8&, "?"0&, '3D, /'%, 1#"'E, e8@3=, "P."072"'1/8, %/1/,

WA391,/'%,F""@7",*((bX,A391,"1,/8E,*((b],7'%76/1",1#/1,/6130@,7'%""%,2/H",%744"0"'1,6#376"@,

7',/',/@&22"1076,@C..301,0"8/173'=,7E"E=,1#"&,%3,'31,.03?7%",@C..301,"KC/88&,341"'E,

;1,7@,.3@@7!8",13,@1C%&,/,@1/'%/0%,9/2"L1#"30"176,23%"8,/@@C27'9,1#/1,/6130@,C@",230",

632.8"P, 10799"0, @10/1"97"@, WF""@7", *(([]E, _30", .0"67@"8&=, 63'@7%"0, /, 10799"0, @10/1"9&, 1#/1,

0"KC70"@, 13,.03?7%",@C..301,D71#,.03!/!7871&,".=,97?"', 1#/1, 1#",31#"0,/6130@,'""%@,@C..301=,/@,

83'9,/@, 1#",31#"0, /6130,#/@, /8D/&@,.03?7%"%, @C..301, /1, 8"/@1,D71#,.03!/!7871&,"5, 7', 1#",./@1=,

, b



97?"',1#/1,.,'""%"%,@C..301E,e9/7'=,/41"0,/'&,%"?7/173',34,5,4032,1#7@,0C8"=,.,.03?7%"@,'3,230",

@C..301, 7', 1#",4C1C0"E, ;1, 7@, 4"/@7!8", 13,%"07?",63'%7173'@,430,"KC787!07/,34,@C6#,230",632.8"P,

10799"0,@10/1"97"@E,T'",1#C@,/007?"@,/1,/,@1/'%/0%,9/2"L1#"30"176,23%"8,1#/1,%3"@,/663C'1,430,

8"@@L1#/'L4C88,@C..301,/@,D"88,/@,430,%744"0"'6"@,!"1D""',1#",/6130@,7',.03?7%7'9,@C..301=,@7'6",

D",2/&, #/?", (, j, "., j, ), /'%, "., !, , "5, 430, ., i, e=, QE, d3D"?"0=, @C6#, /, 23%"8, 7'?38?"@, 1#",

.03!8"2/176, /@@C2.173', 1#/1, /6130@, 6/',3!@"0?",'31, 3'8&, 1#",31#"0, /6130O@, @C..301,1+3)>.$%,

!C1, 6/', /8@3, 3!@"0?", 1#", 31#"0, /6130O@, #%$1)1.;.&:, 34, .03?7%7'9, @C..301E, I#"0", /0"=, /9/7'=,

/..03/6#"@,13,6706C2?"'1,1#",.03!8"2/176,/@@C2.173',34,1#",3!@"0?/!7871&,34,.03!/!78717"@,430,

!"#/?730, 0/1#"0, 1#/', 3'8&, !"#/?730, 71@"84E, d3D"?"0=, 1#"@", /..03/6#"@, 7'?38?", ?"0&, @103'9,

0/173'/871&, /@@C2.173'@, WBC%"'!"09, /'%,_/@H7',)hcb],30, 1#"&, 7'?38?", 6#/'9"@, 7', 1#",!/@76,

@10C61C0", 34, 1#", 5C..301, Z/2", 1#/1, /883D, 430, @1C%&7'9, 40/6173'/8, 0/1#"0, 1#/', .03!/!787@176,

@C..301, W@"", 1#", V"2/0H, /1, 1#", "'%, 34, 5"6173', *, /'%, F""@7", *(([]E, _30"3?"0=, !/@76,

%74476C817"@, 0"2/7'E, B70@1=, 1#"0", /0", 2/'&, %744"0"'1, 10799"0, @10/1"9&, "KC787!07/, @C6#, 1#/1, 3'",

/6130,.03?7%"@,@C..301,D71#,.03!/!7871&,".=,D#78", 1#",31#"0,.03?7%"@,@C..301,D71#,.03!/!7871&,

"5E,I#C@=,1#",.03!8"2,/07@"@,13,.03?7%",/09C2"'1@,430,@"8"617'9,3'",34,1#3@","KC787!07/,/@,1#",

M@38C173'N, 34, 1#", 9/2", W1#7@, 7@, /, ?/07/'1, 34, 1#", "KC787!07C2, @"8"6173', .03!8"2, %C", 13, 1#",

4/23C@,M438H,1#"30"2N,430,0"."/1"%,9/2"@]E,5"63'%=,1#",23%"8,@1788,0"87"@,3',1#",/@@C2.173',

34,/,632.8"1",!0"/H%3D',34,@C..301,/41"0,/'&,%"?7/173',4032,1#",0C8"@,430,.03?7%7'9,@C..301,

/6630%7'9, 13, 1#", 10799"0, @10/1"97"@E, I#7@, 6/', !", @""', /@, 1#"30"176/88&, C'@/17@4/6130&, /'%, 7@,

1&.76/88&,'31,3!@"0?"%,7',"P."072"'1@,"71#"0,Wm/9"8,/'%,V31#,)hh[]E,F",1#C@,63'68C%",1#/1,/,

@1/'%/0%,9/2"L1#"30"176,23%"8,2/&,!",C@"4C8,430,.0"%7617'9,!"#/?730, 7', 1#",470@1, 03C'%,34,/,

0"."/1"%,@C..301,9/2"=,"P.83717'9,/,632./0/17?",@1/176@,/'/8&@7@,34,1#","KC787!07C2,63'%7173',

/@, @H"16#"%, /!3?"E, d3D"?"0=, @C6#, /, 23%"8, #/@, %74476C817"@, 7', .03?7%7'9, .0"%76173'@, 3',

%744"0"'6"@, !"1D""', /6130@, D71#, 0"@."61, 13, .03?7%7'9, @C..301, /'%, 7@, 788L@C71"%, 430, %"07?7'9,

.0"%76173'@,3',1#",%&'/276@,34,@C..301,/41"0,1#",7'717/8,03C'%,34,1#",0"."/1"%,@C..301,9/2"E,

,

3.2 A behavioral game-theoretic approach 

,

Q"#/?730/8, 9/2", 1#"30&, 6/', !", 03C9#8&, 6#/0/61"07U"%, /@, /', /..03/6#, "P1"'%7'9, @1/'%/0%,

9/2",1#"30&,!&,C@7'9,7'@79#1@,4032,W@367/8],.@&6#3839&E,</2"0"0,W*((\G,ab[],/.18&,.C1,71,/@,

M/, 4302/8, 23%7476/173', 34, 0/173'/8, 9/2", 1#"30&, /7%"%, !&, "P."072"'1/8, "?7%"'6", /'%,

.@&6#383976/8, 7'1C7173'EN, T4, 63C0@"=, /'%, @7278/0, 13, 6071767@2, 34, 31#"0, 2C817%7@67.87'/0&,

0"@"/06#, W7', 1#", @"'@", 34, d/9"'%330', )hha]=, 0/1#"0, 1#/', 6#/0/61"07U7'9, 1#", /..03/6#, /@,

M"P1"'%7'9,@1/'%/0%,9/2",1#"30&=N,9/2",1#"307@1@,279#1,.0"4"0,13,6#/0/61"07U",71,/@,MD/1"07'9,

%3D', @1/'%/0%, 9/2", 1#"30&=N, D#78", W@367/8], .@&6#38397@1@, Wg3CH,d/9"'%330', .3@@7!8&, '31,

"P68C%"%],279#1,%3C!1, 1#/1, M7'@79#1@, 4032, W@367/8], .@&6#3839&,/0",C@"%N, /'%,279#1, @C@."61,

1#",C@",34, M8/&2/',.@&6#3839&EN, ;', 1#", 43883D7'9=,D", @H"16#,/,23%"8,34, /%/.17?",!"#/?730,

1#/1, .0"%761@, D#3, .03?7%"@, @C..301, 230", 341"', /'%, 1#/1, 6/', !", C@"%, 430, 1#", @1C%&, 34, 1#",

%&'/276@, 34, @C..301E, I#", 23%"8, /@@C2"@, /%/.17?", !"#/?730, /6630%7'9, 13, /, 2/16#7'9,

2"6#/'7@2,Wd"00'@1"7',)hh+]E,_30"3?"0=,D",63'@7%"0, 1D3,?/07/'1@,34, 1#",23%"8=,3'",C@7'9,

, +



7'@79#1@,4032,"KC71&,1#"30&,/@,%"?"83."%,7',@367/8,.@&6#3839&,/'%,@3673839&=,1#",31#"0,!/@"%,

3',!/09/7'7'9,1#"30&=,/,!0/'6#,34,@1/'%/0%,9/2",1#"30&E,

I#", !/@76, 7%"/, 7@, /@, 43883D@E, F", /@@C2", 1#/1, "/6#, /6130, 1"'%@, 13, .03?7%", @C..301,

/6630%7'9,13,/,="##$%&'%)&.$,1#/1,@."6747"@,#3D,341"',1#",/6130,D788,.03?7%",@C..301=,97?"',1#",

31#"0,/6130, 7@, 7','""%E,I#",KC"@173', 7@=,#3D"?"0=,D#/1,@."67476,@C..301,0/173,/',/6130,@107?"@,

430E,F",6/88,1#",@C..301,0/173,1#/1,/',/6130,@107?"@,430,1#",&)%<+&'="##$%&'%)&.$E,F",%"07?",1/09"1,

@C..301, 0/173@, 4032,+?".&:' 1#"30&,/'%,4032,1)%<).4.4<, 1#"30&E, ;',"/6#,03C'%,34,.8/&7'9, 1#",

V5Z=,/6130@,/0",/@@C2"%,13,632./0", 1#"70, 1/09"1,@C..301, 0/173,D71#, 1#",+@#+%.+4/+7'="##$%&'

%)&.$,!/@"%,3',1#",#7@130&,34,D#/1,#/.."'"%,7',.0"?73C@,03C'%@,34,1#",V5ZE,Y0"%76173'@,3',1#",

1+3)>.$%);'7:4)*./='$A'="##$%&,1#03C9#3C1,1#",V5Z,6/',1#"',!",%"07?"%,4032,/@@C27'9,1#/1,

/6130@,10&,13,2/16#,1#","P."07"'6"%,@C..301,0/173,D71#,1#",1/09"1,@C..301,0/173G,e6130@,/0",230",

87H"8&,13,.03?7%",@C..301,74,.03?7%7'9,@C..301,8"/%@,13,/,230","?"',2/16#,34,1#","P."07"'6"%,

@C..301,0/173,D71#,1#",1/09"1,@C..301,0/173,1#/',74,.03?7%7'9,@C..301,8"/%@,13,/,8"@@,"?"',2/16#,

D71#,1#",1/09"1,@C..301,0/173E,

I#"'1/09"1,@C..301,0/173,%"."'%@,3',1#",/6130@O,7'%7?7%C/8,./0/2"1"0@,@C6#,/@,1#",63@1@,

34, .03?7%7'9, @C..301=, 1#", !"'"471@, 4032, 0"6"7?7'9, @C..301=, /'%, 1#", 87H"87#33%, 34, '""%7'9,

@C..301E,I#C@=,1/09"1,@C..301,0/173@,6/',0"48"61,/@&22"10&,!"1D""',1#",/6130@,D71#,0"@."61,13,

3'",30,230",34,1#"@",./0/2"1"0@E,I#"0"430"=,D",6/',C@",3C0,23%"8,13,/'@D"0,1#",KC"@173',3',

23$' #%$>.7+=' ="##$%&' *$%+' $A&+4E, ;1, 7@, 72.301/'1, 13, '31", 1#/1, D", "P68C@7?"8&, 436C@, 3', 1#",

@C..301,%)&.$E,F",%3,'31,@1C%&,#3D,341"',/6130@,.03?7%",@C..301,7',)1=$;"&+, 1"02@=,D",3'8&,

@1C%&,#3D,341"',/6130@,.03?7%",@C..301=,%+;)&.>+,13,"/6#,31#"0E,

,

3.2.1 Two behavioral assumptions 

,

TC0,470@1,!"#/?730/8,/@@C2.173',7@,1#/1,"/6#,/6130,.03?7%"@,@C..301,7',/6630%/'6",D71#,/,1/09"1,

@C..301,0/173,1#/1,%"47'"@,#3D,341"',"/6#,/6130,.03?7%"@,@C..301=,97?"',1#",31#"0,/6130,'""%@,

@C..301E, I#C@=, /, 1/09"1, @C..301, 0/173, @."6747"@, #3D, 341"', e, /'%, Q, @#3C8%, .03?7%", @C..301,

0"8/17?", 13, "/6#, 31#"0E,m'3D7'9, 1#/1, 71, 7@,230", 63@18&, 430,_@E,_309"'@1"0', 13, !/!&L@71,_@E,

S"C2/''O@,1D7'@,/'%,H'3D7'9,1#/1,_@E,S"C2/'','""%@,@C..301,230",341"'=,71,7@,87H"8&,1#/1,

3C1, 34, /88, 172"@,_@E,S"C2/'','""%@, @C..301=,_@E,_309"'@1"0',D788, @C..301,_@E,S"C2/'',

8"@@, 341"', 1#/', _@E, S"C2/'', D788, @C..301, _@E, _309"'@1"0', 3C1, 34, /88, 1#", 172"@, _@E,

_309"'@1"0','""%@,@C..301E,F",%"47'",1#",&)%<+&,="##$%&'%)&.$,430,e,/'%,Q,/@,1#",0/173,34,eO@,

/$47.&.$4);'#%$1)1.;.&:, ,! ,34,.03?7%7'9,@C..301=,97?"',Q,'""%@,@C..301=,/'%,QO@,/$47.&.$4);'

#%$1)1.;.&:' -! ,34,.03?7%7'9,@C..301=,97?"',e,'""%@,@C..301G,

,E,
,-

-

=
!
!

" ,

;4, ,-= ,l,)=,1#7@,%3"@,'31,'"6"@@/078&,2"/',1#/1,/6130,e,.03?7%"@,@C..301,230",341"',1#/',/6130,

Q=,@7'6",/6130,Q,4++7=,@C..301,8"@@,341"',1#/',e,74, - ,# #$ E,d3D"?"0=, ,-= ,l,),%3"@,72.8&,1#/1,

e,.03?7%"@,@C..301'%+;)&.>+;:,230",341"',1#/',Q,%3"@E,I#C@=, ,! ,7@,eO@,/$47.&.$4);,.03!/!7871&,

, c



34,.03?7%7'9, @C..301=, 97?"',Q,'""%@, @C..301=,D#"0"/@, , -! # , 7@,eO@,*)%<.4);'.03!/!7871&,34,

.03?7%7'9, @C..301E, I#"0"430"=, D#3, 7@, .03?7%7'9, @C..301,230", 341"', 1#03C9#3C1, 1#", V5Z, 7@,

%"1"027'"%,!&, , - -

- , ,-= ,

! # #
! # " # E,;',1#7@,./."0=,D",%"@607!",/'%,/'/8&U",@367/8,@C..301,!&,2"/'@,

34,1#",/$47.&.$4);,.03!/!7871&,34,.03?7%7'9,@C..301E,<3'@"KC"'18&=,=,-,l,),30,=,-,j,),@."6747"@,

D#3,#/@,13,.03?7%",@C..301,230",341"'=,<.>+4'&3+'$&3+%')/&$%'4++7='="##$%&E,;',1#",43883D7'9=,

M#3D,341"',/6130,.,.03?7%"@,@C..301N,0"4"0@,13,M#3D,341"',.,.03?7%"@,@C..301,3C1,34,/88,172"@,5'

'""%@,@C..301EN,

I#",@"63'%,!"#/?730/8,/@@C2.173',7@,1#/1,/6130@,@""H,13,72.8"2"'1,1#",@C..301,0/173,7',

1#"70,0"8/173'E,;',3C0,1#"30"176/8,/'/8&@7@,D",C@",/',"P."07"'6"%,@C..301,0/173,0"48"617'9,/6130@O,

"P."07"'6"%,!"#/?730E,F",%"47'",/6130,eO@,"P."07"'6"%,@C..301,0/173,/@,1#",M0"/8,.03.30173',

34,.03?7%"%, @C..301N,34,e=, 7E"E='#,,i, W'C2!"0,34, 172"@,e,@C..301"%,Q]:W'C2!"0,34, 172"@,e,

/$";7'3)>+,@C..301"%,Q],/'%,#-,/'/8393C@E,I#C@=,1#",+@#+%.+4/+7'="##$%&'%)&.$,34,/6130,e,7@,

@72.8&,

,
,-

-

#
)

#
" ,E,

I#",!"#/?730/8,%&'/276@,D",D/'1,13,@1C%&,7@,/,@72.8",*)&/3.4<'*+/3)4.=*,@C6#,1#/1,/6130@,

@""H, 13,2/16#, 1#","P."07"'6"%,@C..301, 0/173, ,-) ,D71#, 1#", 1/09"1,@C..301, 0/173, ,-= E,e',/6130,

.03?7%"@,@C..301,74,71,72.03?"@,1#",2/16#,!"1D""',1#","P."07"'6"%,@C..301,0/173,/'%,1#",1/09"1,

@C..301,0/173E,T1#"0D7@"=,1#",/6130,%3"@,'31,.03?7%",@C..301E,,

T!?73C@8&=, D", 63C8%, C@", 31#"0, 2"6#/'7@2@, 430, !"#/?730/8, %&'/276@=, 430, "P/2.8"=,

!/@"%, 3', 0"7'4306"2"'1, 8"/0'7'9, 30, 7271/173', 2"6#/'7@2@, W"E9E=, </2"0"0, *((\X, A"9/L

V"%3'%3, *((\]E, ^P."07"'6"@, D71#, /, ./01'"0, 279#1, 7'48C"'6", !"#/?730, 1#03C9#, M8"/0'7'9EN,

Y"3.8",D#3,D"0",230",@C..3017?",7',1#",./@1,2/&,!","P."61"%,13,!",230",@C..3017?",7',1#",

4C1C0"E,d3D"?"0=,71,7@,'31,@10/79#1430D/0%,13,/..8&,0"7'4306"2"'1,8"/0'7'9,1#"307"@,13,1#",V5ZE,

>@C/88&=, 8"/0'7'9, 2"6#/'7@2@, /0", C@"%, 430, /'/8&U7'9, 9/2"@, D#"0", /6130@, 23?",

@72C81/'"3C@8&,!C1,/0",C'6"01/7',/!3C1, 1#",3C1632",34,!"#/?730E, ;', 1#",V5Z=,/6130@,6#33@",

@"KC"'17/88&,D#"1#"0,30,'31,13,.03?7%",@C..301E,I#C@=,1#"0",7@,'3,C'6"01/7'1&,/!3C1,1#",%70"61,

3C1632", 34, /, 6#376"E, F", 1#"0"430", 1#7'H, 1#/1, @72.8", 0"7'4306"2"'1, 2"6#/'7@2@, /0", 8"@@,

/..03.07/1",430,@1C%&7'9,!"#/?730/8,%&'/276@,7',1#",V5ZE,e'31#"0,!"#/?730/8,%&'/276@,63C8%,

!",M7271/173'EN,e6130@,8"/0',4032,"/6#,31#"0,D#/1,63'@171C1"@,M/..03.07/1"N,!"#/?730,/'%,1#"',

7271/1",71,W"E9E=,56#8/9,)hhcX,d"%@10o2,)hhcX,Q/00"0/,/'%,QC@H"'@,*((+]E,F71#,0"@."61,13,/',

/@&22"1076,V5Z=,%&/%76,7271/173',%3"@,'31,@""2,13,!",/,0"/@3'/!8",/..03/6#,@7'6",71,7@,'31,

63'?7'67'9,7',3C0,63'1"P1,13,/@@C2",1#/1,/',/6130,!87'%8&,7271/1"@,@32"3'",D#3,#/@,%744"0"'1,

7'6"'17?"@E,

 

, h



3.2.2 Models of target support ratios,

,

;1, 7@, 72.301/'1, 13, 0"/87U", 1#/1, 1#"0", /0", '3, 68"/0, /, .07307, 0"/@3'@, 13, 47P, 1#", 63'%7173'/8,

.03!/!78717"@, 34, .03?7%7'9, @C..301=,".=, /'%, 63'@"KC"'18&, =,-= , /603@@, /88, ./0/2"1"0, ?/8C"@, 7',

3'", 30, 1#", 31#"0, D/&E, I#"0"430"=, D", '""%, 1#"30"176/8, /@@C2.173'@, 13, %"07?", 1/09"1, @C..301,

0/173@E,F",7'68C%",/',"8"2"'1,34,1#"30"176/8,.8C0/87@2,7',3C0,23%"8,/'%,63'@7%"0,/@@C2.173'@,

430,%"07?7'9,1/09"1,@C..301,0/173@,4032,1D3,0/1#"0,%744"0"'1,1#"30"176/8,10/%7173'@E,T'",7@,"KC71&,

1#"30&, /@, %"?"83."%, 7', @367/8, .@&6#3839&, /'%, @3673839&=, 1#", 31#"0, 7@, !/09/7'7'9, 1#"30&=, /,

!0/'6#,34,@1/'%/0%,9/2",1#"30&E,,

,

,'&)%<+&'="##$%&'%)&.$'1)=+7'$4'+?".&:'&3+$%:'

,

^KC71&, 1#"30&, 344"0@, /, 'C2!"0, 34, %744"0"'1, .07'67.8"@, 13, @."674&, 1#", 1/09"1, @C..301, 0/173,

We%/2@,)hb[X,-"C1@6#,)h+[=,)hc[X,F/8@1"0,"1,/8E,)h+cX,@"",-"@2/0/7@,/'%,g"0'"0,)hha,430,/,

0"?7"D]E,^KC71&,.07'67.8"@,C@C/88&, 436C@,3', M"KC/8N,%7@107!C173'@,34, M3C1.C1@N, /'%,M7'.C1@=N,

7E"E=,34,0"D/0%@,/'%,63'107!C173'@E,;',1#",63'1"P1,34,@367/8,@C..301=,D",1#7'H,34,3C1.C1@,/@,1#",

!"'"471@,4032,0"6"7?"%,@C..301,/'%,34,7'.C1@,/@,1#",63@1@,34,.03?7%"%,@C..301E,;'1C717?"8&=,1#",

23@1,63'?7'67'9,.07'67.8",@1/1"@,1#/1,M3C1.C1@,@#3C8%,!",#%$#$%&.$4);,13,7'.C1@N,WM%7@107!C17?",

`C@176"=N,@""=,"E9E=,A/',%"',Q3@,"1,/8E,)hh+]E,B30,/',/6130,.=, 1#","P."61"%,!"'"471@,/0",
. . 51# ! ,

."0,03C'%,&,34,1#",V5Z,/'%,1#","P."61"%,63@1@,/0",
. 5 ./# ! E,I#",/%?/'1/9",34,1#7@,.07'67.8",3?"0,

0"8/1"%,"KC71&,.07'67.8"@,7@,1#/1,71,1/H"@,7'13,/663C'1,/@&22"10&,7',1#",63@1@=,1#",!"'"471@=,/'%,

1#",'""%7'"@@,34,!31#,/6130@E,TC1.C1@,/'%,7'.C1@,/0",.03.30173'/8,430,!31#,/6130@,74,

, , - - - ,

, - , - , -

1 1

/ /

# ! # !
# ! #

"
!
E,

,

e@@C27'9,1#/1,/6130@,!"#/?",/@,74,1#"&,#/?",/,1/09"1,@C..301,0/173,!/@"%,3',"KC71&,1#"30&,/'%,

C@7'9,@10/79#1430D/0%,632.C1/173'=,1#",+?".&:'="##$%&'%)&.$,7@,1#"',

, , ,
,-

- - -

1 /
+

1 /

! #
! #

" " -

,

E,

I#",0/173, ,-+ ,7@,/,4C'6173',34,1#",63@1@=,!"'"471@=,/'%,'""%7'"@@,./0/2"1"0@, = =. . .1 / # E,I#",0/173,

,-+ ,7'60"/@"@,7',1,='/-='/'%,!,,/'%,%"60"/@"@,7',/,=,1-=,/'%,!-E,I#C@=,/6130,e,.03?7%"@,@C..301,

0"8/17?"8&,230",341"',1#/',/6130,Q,74,eO@,!"'"471@,/0",#79#"0,/'%,63@1@,/0",@2/88"0=,/'%,74,e,7@,

230",341"',7','""%E,,

, T!?73C@8&=, C'%"0, @&22"10&, W/,, i' /-=, !,, i, !-=, 1,, i' 1-], "KC71&, 1#"30&, .0"%761@, 1#/1,

/6130@,.03?7%",@C..301,"KC/88&,341"'=, ),-+ " E,e@,/,230", 7'1"0"@17'9,"P/2.8"=, 74, 1#",63@1@,34,

/6130,e,W/,,i,c],/0",@2/88"0,1#/',1#",63@1@,34,/6130,Q,W/-,i,)b]=,D#78",!"'"471@,W1,,i,1-,i,\*],

/'%,'""%7'"@@,W!,,i,!-,i,(E[],/0",@&22"1076=,D",3!1/7', =,'/2"8&,),-+ %

, )(



(E[ \* )b
*

(E[ \* c
,-+

&
" "

&
E,,

<3'@"KC"'18&=, 3C1, 34, /88, 172"@,Q, '""%@, @C..301=, /6130,e, #/@, 13, .03?7%", @C..301, * , 172"@,

230",341"',1#/',/6130,Q,.03?7%"@,@C..301,3C1,34,/88,1#",172"@,e,'""%@,@C..301E,;1,7@,1#C@,68"/0,

1#/1,C@7'9,"KC71&,1#"30&,430,@."674&7'9,1#",1/09"1,@C..301,0/173,/883D@,430,.0"%76173'@,3',D#3,

.03?7%"@,@C..301,230",341"'E,,

,

,'&)%<+&'="##$%&'%)&.$'1)=+7'$4'1)%<).4.4<'&3+$%:'

,

S3D, D", /@@C2", 1#/1, /6130@, !"#/?", /@, 74, 1#"70, 1/09"1, @C..301, 0/173, 43883D@, 4032, /..8&7'9,

!/09/7'7'9, 1#"30&E, TC0, 1/09"1, @C..301, 0/173, !/@"%, 3', !/09/7'7'9, 1#"30&, 7@, %"07?"%, 4032, /,

./0/%792/176, /..03/6#, 7', 1#7@, !0/'6#, 34, @1/'%/0%, 9/2", 1#"30&=, 1#", m/8/7L52303%7'@H&,

!/09/7'7'9, @38C173', Wm/8/7, /'%,52303%7'@H&, )h+[X, @"",V31#, )h+h, 430, /, 1"P1!33H, 10"/12"'1,

/'%,F""@7", *(([, 430, 1"6#'76/8, %"1/78@, 34, 3C0, /..876/173']E, Q/09/7'7'9, 1#"307"@, p, 8/, m/8/7L

52303%7'@H&, 63'@7%"0, 1#", 43883D7'9, .03!8"2, W/9/7'=, D", 8"/?", 3C1, KC71", @32", 1"6#'76/8,

%"1/78@]E,ID3,/6130@,6/',632",13,/',/90""2"'1E, ;',3C0,6/@"=, 1#7@,D3C8%,!",/',/90""2"'1,3',

"/6#,/6130O@,.03!/!7871&,13,.03?7%",@C..301=,97?"',1#",31#"0,/6130,'""%@,@C..301E,e',/90""2"'1,

D3C8%,1#C@,72.8&,/,1/09"1,@C..301,0/173E,;4,1#"&,4/78,13,0"/6#,/',/90""2"'1=,1#",%7@/90""2"'1,

3C1632",W@32"172"@,8/!"8"%,/@,M@1/1C@,KC3N],3!1/7'@E,;',3C0,6/@"=,1#",%7@/90""2"'1,3C1632",

D3C8%,!", 1#",C'7KC","KC787!07C2,34, 1#",5Z=,'/2"8&, 1#",/6130@,%3,'31,.03?7%", @C..301E,I#",

1#"307"@,@1/01,!&,7'103%C67'9,/,@2/88,'C2!"0,34,W#3."4C88&],7'1C717?"8&,.8/C@7!8",/@@C2.173'@,

WM/P732@N],3',.03."017"@,1#/1,/',/90""2"'1,!"1D""',0/173'/8,/6130@,@#3C8%,@/17@4&E,B032,1#"@",

/@@C2.173'@, 3'", 1#"', %"07?"@, 1#", @38C173'=, 7E"E=, 1#", /90""2"'1, 1#/1, D788, !", 0"/6#"%E, I#",

1#"30"176/88&, /.."/87'9, 4"/1C0", 34, @C6#, !/09/7'7'9, 1#"307"@, 7@, 1#/1=, 470@1=, 1#", .0"%761"%,

/90""2"'1, %3"@, '31, 632", M3C1, 34, 1#", !8C"N, !C1, 43883D@, 4032, 230", !/@76, 1#"30"176/8,

/@@C2.173'@E,_30"3?"0=, @"63'%=, 72.301/'1, !/09/7'7'9, 1#"307"@, #/?", 1#", @C0.07@7'9, .03."01&,

1#/1,4"D,/'%,230",30,8"@@,.8/C@7!8",/@@C2.173'@,@C4476",13,%"07?",/,"4.?"+,@38C173'E,-744"0"'1,

!/09/7'7'9, 1#"307"@, "2.83&, %744"0"'1, @"1@, 34, /@@C2.173'@, /'%, 1#C@, 1&.76/88&, 72.8&, %744"0"'1,

@38C173'@E, 532", 34, 1#", /@@C2.173'@, C@"%, !&, m/8/7, /'%, 52303%7'@H&, /0", 87H"D7@", C@"%, 7',

S/@#O@,W)h[(],68/@@76,!/09/7'7'9,1#"30&,W0"/%"0@,'31,D"88,?"0@"%,7',9/2",1#"30&,@#3C8%,'31",

1#/1, 1#", S/@#, !/09/7'7'9, @38C173', 7@, @32"1#7'9, 632.8"1"8&, %744"0"'1, 4032, 1#", S/@#,

"KC787!07C2, 63'6".1, 430, '3'633."0/17?", 9/2"@]E, B30, 63'?"'7"'6"=, D", C@", 1#", m/8/7L

52303%7'@H&,!/09/7'7'9,@38C173'=,'317'9,1#/1,.0"%76173'@,D",D788,%"07?",4032,1#/1,@38C173',/0",

#79#8&,6300"8/1"%,D71#,1#3@",3'",D3C8%,3!1/7',C@7'9,1#",S/@#,!/09/7'7'9,@38C173'E,

, V3C9#8&=, 1#", /@@C2.173'@, C@"%, 430, %"07?7'9, 1#", m/8/7L52303%7'@H&, !/09/7'7'9,

@38C173',/0"=, 470@1=, 1#/1, 1#",@38C173', 7@, 7'%7?7%C/88&,0/173'/8, 7', 1#",@"'@",1#/1,'3,/6130,D788,!",

D30@",344,1#/',C'%"0,1#",%7@/90""2"'1,3C1632"E,I#",@"63'%,/@@C2.173',7@,1#/1,1#",@38C173',7@,

Y/0"13,"44767"'1G, 1#",/90""2"'1, 7@,@C6#,1#/1,'3,31#"0,.3@@7!8",/90""2"'1,D3C8%,!",!"11"0, 430,

!31#, /6130@, W/41"0, /88=, D#&, D3C8%, /6130@, /90"", M13, 8"/?", 23'"&, 3', 1#", 1/!8"Nf]E, I#", 1#70%,

/@@C2.173',7@,1#/1,1#",@38C173',@#3C8%,!",7'?/07/'1,13,/%27@@7!8",10/'@4302/173'@,34,1#",C17871&,

, ))



4C'6173'@,34, 1#",/6130@E,e, 43C01#,/@@C2.173', 0"KC70"@=, 7', /,'C1@#"88=, 1#/1,!31#,/6130@,9"1, 1#",

@/2",7',/,@&22"1076,!/09/7'7'9,.03!8"2E,I#",47'/8,/@@C2.173'=,/'%,7',4/61,1#",3'8&,3'",1#/1,

%744"0@, 4032, 1#", /@@C2.173'@, C@"%, !&, S/@#, W)h[(]=, 7@, /, 230", 1"6#'76/8, 3'", 3', #3D, 1#",

@38C173',7@,/44"61"%,!&,%"8"17'9,@32",34,1#",/90""2"'1@,4032,1#",@"1,34,.3@@7!8",/90""2"'1@E,

, I#"@", /@@C2.173'@, @C4476", 13, %"07?", /, C'7KC", @38C173', 1#/1, 7@, H'3D', /@, 1#",

.03.30173'/871&,0C8"E,e..87"%,13,3C0,6/@"=,1#",m/8/7L52303%7'@H&,!/09/7'7'9,@38C173',7@,@C6#,

1#/1, 1#", 9/7'@, 4032, @C..301, /0", %7@107!C1"%, 0"8/17?", 13, 1#", 9/7', 1#/1, /6130@, 63C8%,2/P72/88&,

3!1/7',7',/88,.3@@7!8",%7@107!C173'@,1#/1,@/17@4&,1#",7'%7?7%C/8,0/173'/871&,63'@10/7'1E,;4,/6130,e,

/$";7,9/7',/,831,4032,7'%7?7%C/88&,0/173'/8,@C..301=,D#78",/6130,Q,/$";7,9/7',3'8&,/,87118"=,/6130,

e, 7@, .0"%761"%, 13, 3!1/7', /, 831, 7', 1#", m/8/7L52303%7'@H&, !/09/7'7'9, @38C173'E,F#"0"/@, 1#",

%"07?/173',34,1#",@C..301,0/173,4032,"KC71&,1#"30&,7@,@72.8",/'%,@10/79#1430D/0%=,1#",%"07?/173',

34,1#",@C..301,0/173,4032,1#",m/8/7L52303%7'@H&,!/09/7'7'9,@38C173',7@,0/1#"0,"8/!30/1"%,/'%,

'31,?"0&,7'1C717?",W@"",F""@7",*(([]E,B30,1#",./0/2"1"0@,D",63'@7%"0,7',1#7@,./."0=,1#",m/8/7L

52303%7'@H&,!/09/7'7'9,@38C173', 72.87"@, 1#/1,@C..301,@#3C8%,@/17@4&, 1#",1)%<).4.4<'="##$%&'
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E,

I#", 0/173, ,-8 7@, /, 4C'6173', 34, 1.=, /.=, /'%, !.E, I#", 0/173, ,-8 , 7'60"/@"@, 7', 1,=' /-=' /'%, !,, /'%,

%"60"/@"@,7',/,=,1-=,/'%,!-=,/@, 7@, 1#",6/@",430, 1#","KC71&,@C..301,0/173, ,-+ E, ;',1#",@&22"1076,

6/@",W/,,i'/-=,!,,i,!-=,1,,i'1-]=,1#",m/8/7L52303%7'@H&,!/09/7'7'9,@38C173',72.87"@,1#/1,/6130@,

@#3C8%, #/?", 1#", @/2", 63'%7173'/8, .03!/!7871&, 34, 97?7'9, @C..301=, E, ;', 3C0, 230",

7'1"0"@17'9,"P/2.8",D71#,63@1@,34,/6130,e,W/

,),-8 "

,,i,c],@2/88"0,1#/',1#",63@1@,34,/6130,Q,W/-,i,)b],

/'%,@&22"10&,7',!"'"471@,W1,,i,1-,i,\*],/'%,'""%7'"@@,W!,,i,!-,i,(E[]=,D",3!1/7',

(E[ \* )b (E[ \* \* (E[ b

(E[ \* c (E[ \* \* (E[ [
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E,

I#C@=,e,#/@,13,.03?7%",@C..301,)E*,172"@,230",341"',1#/',Q=,97?"',Q,'""%@,@C..301E,e9/7'=,

D",@"",1#/1,.0"%76173'@,/0",4"/@7!8",3',D#3,.03?7%"@,@C..301,230",341"'E,e%%7173'/8,'C2"076/8,

"P/2.8"@,6/',!",43C'%,7',5"6173',a,3',1#","P."072"'1/8,%"@79'E,

, F", !07"48&, 632./0", 1#", 1/09"1, @C..301, 0/173@, %"07?"%, 4032, "KC71&, 1#"30&, /'%,

!/09/7'7'9,1#"30&E,F",#/?",/80"/%&,@""',1#/1,!31#,1/09"1,@C..301,0/173@=, ,-+ ,/'%, ,-8 =,7'60"/@",

7',1,=,/-=,!,,/'%,%"60"/@",7',/,=,1-=,!-E,Z7?"',1#",%744"0"'1,@C!@1/'17?",/@@C2.173'@,C'%"08&7'9,

1#"@", 1#"307"@=, 71, 7@, @C0.07@7'9, 1#/1, 1#", "KC71&, @C..301, 0/173, /'%, 1#",!/09/7'7'9, @C..301, 0/173,

/8D/&@,/90"",3',D#3,#/@,13,.03?7%",@C..301,230",341"'E,T!?73C@8&=,1#7@,2/H"@,71,%74476C81,13,

%7@17'9C7@#,1#"@",1#"307"@,"2.7076/88&E,;1,6/',/8@3,!",@#3D',1#/1,"KC71&, 1#"30&,.0"%761@,230",

"P10"2", 0/173@, 1#/', !/09/7'7'9, 1#"30&=, 7E"E=, , 30,),- ,-+ 8. . ),- ,-+ 8/ / , W@"", 430, /, 230",

%"1/78"%,%7@6C@@73',F""@7",*(([]E,
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3.2.3 Hypotheses,

,

F",'3D,1C0',13,%"07?7'9,1"@1/!8",#&.31#"@"@=,.036""%7'9,4032,1#",/@@C2.173',1#/1,"/6#,/6130,

1"'%@,13,.03?7%",@C..301,7',/6630%/'6",D71#,1#",1/09"1,@C..301,0/173,W"71#"0,1#","KC71&,@C..301,

0/173, 30, 1#", !/09/7'7'9, @C..301, 0/173], 1#", /6130, @107?"@, 430E,I#", "KC71&, @C..301, 0/173, /'%, 1#",

!/09/7'7'9, @C..301, 0/173, /8D/&@, /90"", 3', D#3, .03?7%"@, @C..301, 230", 341"'E, ;4,

)= ,7E"E=,,- ,= -! !% % =,1#"',e,#/@,13,.03?7%",@C..301,D71#,/,#79#"0,63'%7173'/8,.03!/!7871&,1#/',

QE,F",8/!"8,1#",/6130,D#3,7@,230",87H"8&,13,.03?7%",@C..301,/@,1#",MD"/HN,/6130=,/'%,1#",31#"0,

/6130,/@,1#",M@103'9N,3'"E,;',31#"0,D30%@=,D",8/!"8,1#",/6130,D71#,1#",8/09"0,".,1#",D"/H,/6130=,

/'%,1#",31#"0,/6130,D71#,1#",@2/88"0,"5,1#",@103'9,/6130E,e,7@,1#",D"/H,/6130,/'%,Q,7@,1#",@103'9,

/6130=, 74, "71#"0 , -# #% , 30, , -1 1% , 30, , -/ /$ =, /@@C27'9, '3, %744"0"'6", 7', 1#", 31#"0, 1D3,

./0/2"1"0@E,I#C@=, 1#",D"/H,/6130, 7@, 1#",/6130,D#3, 7@,"71#"0,230",341"', 7','""%=,30, 4"/0@, 1#",

#79#"0,83@@,4032,'31,0"6"7?7'9,@C..301=,30,#/@,1#",83D"0,63@1@,34,.03?7%7'9,@C..301E,,

T'6",/9/7'=,'31",1#/1,D",#/?",@."6747"%,@C..301,0/173@E,I#C@=,D",#/?",@."6747"%,#3D,

1#", 63'%7173'/8, .03!/!7871&, ",, 0"8/1"@, 13, 1#", 63'%7173'/8, .03!/!7871&, "-, 0/1#"0, 1#/', #/?7'9,

@."6747"%, ",, /'%=, 0"@."617?"8&=, "-, 71@"84E, ;', 1#", 0"2/7'%"0, 34, 1#", ./."0=, 1#3C9#=, D", D788,

@32"172"@,'""%,/@@C2.173'@,3',",,/'%=,0"@."617?"8&=,"-,71@"84E,;',1#3@",6/@"@=,D",D7@#,13,!",

63'@7@1"'1,D71#,31#"0,/@@C2.173'@,D","2.83&,/'%,1#C@,/@@C2",1#/1,",,/'%,"-,/0",63'@7@1"'1,

D71#,/,Y/0"13,"44767"'6&,63'@10/7'1E,I#7@,72.87"@,W@"",F""@7",*(([],1#/1,".,i,),430,1#",8/09"0,34,

1#",1D3,63'%7173'/8,.03!/!78717"@,430,.03?7%7'9,@C..301E,

;', 1#", !"97''7'9, 34, /', 7'1"0/6173'=, 7E"E=, 1#", 470@1, 03C'%, 34, 1#", V5Z=, /6130@, 6/''31,

632./0",1#","P."07"'6"%,@C..301,0/173,D71#,1#",1/09"1,@C..301,0/173E,^/6#,/6130,7@,/@@C2"%,13,

.03?7%",@C..301,D71#,1#",63'%7173'/8,.03!/!7871&,1#/1, 7@, 7',/6630%/'6",D71#,1#",/6130O@, 1/09"1,

@C..301,0/173,/'%,4C84788@,1#",Y/0"13,"44767"'6&,63'@10/7'1E,I#C@, ,-= ,.0"%761@,/6130@O,!"#/?730,

7',1#",470@1,03C'%,34,/',7'1"0/6173'E,57'6",1#",63'%7173'/8,.03!/!7871&,34,1#",D"/H,/6130,7@,8/09"0,

1#/', 1#", 63'%7173'/8, .03!/!7871&, 34, 1#", @103'9, /6130, /6630%7'9, 13, 1#", "KC71&, @C..301, 0/173, /@,

D"88, /@, 1#", !/09/7'7'9, @C..301, 0/173=, D", #&.31#"@7U", 1#/1, 1#",D"/H, /6130, 7@,230", 87H"8&, 13,

.03?7%",@C..301,7',1#",470@1,03C'%,1#/',1#",@103'9,/6130E,,

,,

Hypothesis 1 (initial support) B3+'2+)8')/&$%'.='*$%+';.8+;:'&$'#%$>.7+'="##$%&'.4'&3+'A.%=&'

%$"47'$A')'=+%.+='$A'.4&+%)/&.$4='&3)4'&3+'=&%$4<')/&$%9''

, ,

IC0'7'9, 13, !"#/?730/8, %&'/276@=, D", /@@C2", 1#/1, /6130@, @""H, 13, 72.8"2"'1, ,-= , 7', 1#"70,

7'1"0/6173'E,I3,%3,@3=,/6130@,632./0",1#"70,"P."07"'6"%'!"#/?730,D71#,1#",!"#/?730,1#"&,@107?",

430, /6630%7'9, 13, 1#", "KC71&, @C..301, 0/173, 30, 1#", !/09/7'7'9, @C..301, 0/173E, e6130@, /0", 1#C@,

/@@C2"%, 13,632./0", 1#","P."07"'6"%, @C..301, 0/173, ,-) ,D71#, 1#", 1/09"1, @C..301, 0/173, ,-= E, ;4,

,- ,) =% - =,D",@/&,1#/1,Me,.03?7%"%,@C..301,0"8/17?"8&,230",341"',1#/',QN,D71#,0"@."61,13, ,-= E,

I#C@=,Q,7@,.0"%761"%,13,.03?7%",@C..301,230",341"',13,2/16#,1#",@C..301,0/173,J,7'%"."'%"'1,34,

, )\



1#",!"#/?730,34, /6130,e,J, 13, /?37%,/1, 8"/@1, 1#",7.=/%+#)4/:,34, ,-= , /'%, ,-) , !"6327'9,"?"',

8/09"0E,I#",@71C/173',7@,3..3@71",430,eE,I3,2/16#, ,-= =,e,%3"@,'31,.03?7%",@C..301,13,/?37%,1#",

%7@60"./'6&,!"1D""', ,-= ,/'% ,-) ,!"6327'9,"?"',8/09"0E,;4, ,-= i, ,-) ,1#",2/16#7'9,0C8",7@,'31,

D"88,%"47'"%E, qC@1, /@, 7', 1#", 470@1, 03C'%=,D", 1#"',"P."61, 1#",D"/H,/6130, 13,!",230", 87H"8&, 13,

.03?7%",@C..301,1#/',1#",@103'9,/6130E,I#C@=,7',1#7@,6/@","P."07"'6",%3"@,'31,2/11"0=,0/1#"0,1#",

7'%7?7%C/8,./0/2"1"0@,1#/1,%"47'",1#",@C..301,0/173, ,-= ,2/11"0E,

I#", %7@60"./'6&, 34, 1#", "P."07"'6"%, @C..301, 0/173, /'%, 1#", 1/09"1, @C..301, 0/173, 7@, /,

63'17'C3C@, KC/'171&E, e@@C27'9, 1#/1, /', /6130O@, %"67@73', D#"1#"0, 13, .03?7%", @C..301, 30, '31,

%"."'%@, 3', 1#7@, %7@60"./'6&=,D", #&.31#"@7U", 1#/1, 1#", 8/09"0, 1#", %7@60"./'6&=, 1#", 8/09"0, 1#",

.03!/!7871&, 1#/1, 1#", /6130, MD#3,.03?7%"%, @C..301, 0"8/17?"8&, 8"@@, 341"'N,D788, .03?7%", @C..301,

/'%, 1#", @2/88"0, 1#",.03!/!7871&, 1#/1, 1#", /6130, MD#3,.03?7%"%, @C..301, 0"8/17?"8&,230",341"'N,

D788,.03?7%",@C..301E,

 

Hypothesis 2 (dynamics of support),B3+' ;)%<+%' &3+' 7.=/%+#)4/:' 1+&2++4' &3+' +@#+%.+4/+7'

="##$%&' %)&.$' )47' &3+' &)%<+&' ="##$%&' %)&.$C' &3+' ;)%<+%D=*);;+%' &3+' #%$1)1.;.&:' &$' #%$>.7+'

="##$%&' .4')'7+/.=.$4'=.&")&.$4'$A' &3+')/&$%'23$'#%$>.7+7'="##$%&'%+;)&.>+;:' ;+==D*$%+'$A&+4'

&3)4')//$%7.4<'&$'&3+'&)%<+&'="##$%&'%)&.$9''

 

F71#,0"@."61, 13, 1#",470@1,#&.31#"@7@=,3C0,/..876/173'@,34,"KC71&, 1#"30&,/'%,!/09/7'7'9, 1#"30&,

/8D/&@,/90"",3',D#3,.03?7%"@,@C..301,230",341"'=,7E"E=,1#"&,/90"",3',D#3,7@,1#",@103'9,/'%=,

0"@."617?"8&=, 1#",D"/H,/6130E,d3D"?"0=,"KC71&,1#"30&,/'%,!/09/7'7'9,1#"30&,%3,'31,&7"8%,1#",

@/2",1/09"1,@C..301,0/173@E,^?"',1#3C9#,1#",1/09"1,@C..301,0/173@,/90"",3',1#",D"/H,/'%,@103'9,

/6130=, "KC71&, 1#"30&, /8D/&@, .0"%761@, 230", "P10"2", 1/09"1, @C..301, 0/173@, 1#/', !/09/7'7'9,

1#"30&E,I#C@=, 1#", 1D3, 1#"307"@, %3,'31, 637'67%",D71#, 0"@."61, 13, 1#",.0"%76173'@,!/@"%,3', 1#",

@"63'%,#&.31#"@7@E,

,

 

4. Method 

,

Y0"%76173'@,#/?",!""', 1"@1"%,D71#,%/1/,4032,/',"P."072"'1,D71#,)ac,@C!`"61@=,6/007"%,3C1,/1,

>10"6#1, >'7?"0@71&=, 1#", S"1#"08/'%@=, 7',_/&, *((a, W@"", A391, /'%,F""@7", *((b, 430, /,230",

%"1/78"%, %"@607.173']E, 5C!`"61@, .8/&"%, @&22"1076, /@, D"88, /@, /@&22"1076, V5Z@E, 5C!`"61@,

./01767./1"%, 7', 0"/6173', 13, /', /%?"017@"2"'1, 7'?717'9, 1#"2, 13, ./01767./1", 7', /, M%"67@73',

"P."072"'1EN,_3@1, 34, 1#", ./01767./'1@, Wbcr],D"0", 4"2/8"E,_3@1, ./01767./'1@,D"0", @1C%"'1@=,

6327'9,4032,/,?/07"1&,34,%7@67.87'"@E T',/?"0/9"=,@C!`"61@,D"0",**,&"/0@,38%,W5-,i,\Eb]E,I#",

"P."072"'1,D/@,./018&,632.8"1"%,!&,."',/'%,./."0=,./018&,!&,632.C1"0,C@7'9,ULI0"",@341D/0",

WB7@6#!/6#"0, )hhh]E, ;'@10C6173'@, "2.#/@7U"%, 1#/1, 1#",./&2"'1, /1, 1#", "'%,34, 1#", "P."072"'1,

D3C8%,!",7',/6630%/'6",D71#,1#",%"67@73'@,@C!`"61@,#/%,2/%"E,B30,"/6#,.37'1,9/7'"%=,@C!`"61@,

"/0'"%,3'","C036"'1E,e%%7173'/88&=,@C!`"61@,0"6"7?"%,/,s[,@#3DLC.,4"",13,9C/0/'1"",0"/@3'/!8",

, )a



"/0'7'9@,430,./01767./173'E,;1,D/@,"P.876718&,2"'173'"%,1#/1,1#"0",D"0",'3,M079#1N,30,MD03'9N,

%"67@73'@E, 5C!`"61@, D"0", 138%, 1#/1, 1#"&, 63C8%, 7'1"00C.1, /'&, 1/@H, /1, /'&, 172", 13, /@H, 1#",

"P."072"'1"0, 430, /@@7@1/'6"E, ;', 1#",!"97''7'9,34, "/6#, 7'1"0/6173'=, @C!`"61@,D"0", /@@79'"%, 13,

038",e,30,038",Q=,0".0"@"'17'9,/6130,e,/'%,/6130,Q,34,1#","P."072"'1/8,%"@79'E,

,

E$47.&.$4=F'S"P1,13,/,@&22"1076,9/2"=,D","2.83&"%,9/2"@,D71#,/@&22"10&,7',1#",63@1@,34,

.03?7%7'9,@C..301,W/,C'/-],/'%,1#",.03!/!78717"@,34,'""%7'9,@C..301,W!,C'!-]E,I#"@",./0/2"1"0@,

?/07"%,!"1D""', 1D3, @C!`"61@, .8/&7'9, /',V5Z,/'%,!"1D""', 63'%7173'@E,I#",!"'"471@, %7%,'31,

?/0&,!"1D""',@C!`"61@,.8/&7'9,/',V5Z,W1,'G'1-]=,!C1,?/07"%,!"1D""',63'%7173'@E,-"1/78@,34,1#",

%"@79',6/',!",43C'%,7',I/!8",)E,

 

Table 1 -"@79',/'%,.0"%76173'@,430,1#","P."072"'1E,

,

<3'%7173',-"@607.173', !, !- /, /- 1,'G'1- ^KC71&,
,-+ , Q/09/7'7'9,

,-8

EHG,!:**+&%:'/C'!C'1' (E[, (E[, c, c, *a, )E((, )E((,

EIG'!*);;')=:**+&%:'/' (E[, (E[, c, )b, \*, )Ea), )E*(,

EJG,K)%<+,=:**+&%:'/' (E[, (E[, c, *a, \b, )E+\, )E\b,

ELG,!*);;')=:**+&%:'!' (Eb, (Ea, c, c, *a, )E[(, )E*\,

EMG,K)%<+')=:**+&%:'!' (E+, (E\, c, c, *a, *E)*, )E[(,

ENG,,//"*";)&.$4'/'O'!' (Eb, (Ea, c, )b, \*, *Eb(, )E+a,

EPG,,//"*";)&.$4'/'O'!' (Eb, (Ea, c, *a, \b, *E\\, )E[b,

EQG,E$*#+4=)&.$4'/'O'!' (E\, (E+, c, )b, \*, (Eb), (E++,

ERG,E$*#+4=)&.$4'/'O'!' (E\, (E+, c, *a, \b, (E+a, (Ec[,

,

I#",03D@,%"@607!",1#",'7'",63'%7173'@,34,1#","P."072"'1E,<3'@7%"0=,430,7'@1/'6"=,ERE,5C!`"61@,

7',038",e,'""%,@C..301,D71#,.03!/!7871&,!,,i,(E\E,I#",63@1@,34,.03?7%7'9,@C..301,7',038",e,/0",

/,,i,c,.37'1@=,/'%,1#",!"'"471@,7',038",e,/0",1,,i,\b,.37'1@E,5C!`"61@,7',038",Q,'""%,@C..301,

D71#, .03!/!7871&, !-' i, (E+=, 1#C@, 2C6#, #79#"0, 1#/', 1#", .03!/!7871&, 34, 038", eE, I#", 63@1@, 34,

.03?7%7'9,@C..301,/0",/-,i,*a,.37'1@,430,038",Q=,1#0"",172"@,230",1#/',1#",63@1@,430,038",eE,I#",

!"'"471@,/0",1#",@/2",430,038"@,e,/'%,Q=,'/2"8&,1,,i,1-,i,\b,.37'1@E,I#",8/@1,1D3,638C2'@,34,

1#", 1/!8", 7'%76/1", 1#", 1/09"1, @C..301, 0/173@ = ,/'%,,-+ ,-8 E, >'@C0.07@7'98&=, D", @"", 1#/1, 1/09"1,

@C..301, 0/173@, /0", 7%"'176/8, C'%"0, @&22"10&, ),- ,-+ 8" " E, I#", 8/!"8, M/66C2C8/173'N, 430,

63'%7173'@,EN,/'%,EP, 7@,2"/'1, 13,7'%76/1",/@&22"10&,7',1#",@"'@",1#/1,3'",34, 1#",/6130@,WQ],

#/@, 1D3,.03!8"2@,%C", 13,/@&22"10&=,'/2"8&,#79#,63@1@,34, @C..301, /@,D"88, /@,/,?"0&,'""%&,

./01'"0E, I#", 8/!"8, M632."'@/173'N, 7@, 2"/'1, 13, 7'%76/1", 1#/1, 3'", 34, 1#", /6130@, WQ], #/@, 1#",

.03!8"2,34,#79#,63@1@,34,@C..301=,D#78",1#",31#"0,/6130,We],#/@,1#",.03!8"2,34,/,?"0&,'""%&,

./01'"0E
)
, F", "2.83&, 1#", 63'?"'173'/8=, 1#3C9#, 4/0, 4032, C'.03!8"2/176=, /@@C2.173', 1#/1,

MC17871&,i,3D',.37'1@,i,3D',23'"&EN,F",1#C@,'"98"61,1#",.3@@7!7871&,1#/1,C17871&=,."0#/.@,%C",

13, @367/8, %7@1/'6", W@"", 1#", %7@6C@@73', 7', 1#", 7'103%C6173']=, 2/&, %"."'%, '31, 3'8&, 3', 3D',

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
),e66C2C8/173',?"0@C@,632."'@/173',D71#,0"@."61,13,/@&22"10&,!"1D""',/6130@,2/11"0@,430,.0"%76173'@,!/@"%,3',

/,1#"30"176/8,23%"8,C@7'9,10799"0,@10/1"9&,"KC787!07/,W@"",A391,/'%,F""@7",*((a=,*((b,430,%"1/78@]E,S31",/8@3,1#/1,

30797'/88&,1#","P."072"'1/8,63'%7173'@,#/?",'31,!""',%"@79'"%,@."67476/88&,D71#,1#",/72,34,1"@17'9,1#",#&.31#"@"@,

.0"@"'1"%, 7', 1#7@, ./."0E,F", 0"1C0', 13, @32", @#3016327'9@, 34, 3C0, %"@79', %C", 13, 1#7@, 4"/1C0", 7', 3C0, 63'68C%7'9,

%7@6C@@73'E,

, )[



3C1632"@,!C1,/8@3,3',1#",7%"'171&,34,1#",31#"0,/6130,30,1#",31#"0,/6130O@,3C1632"@E,d3D"?"0=,

!"6/C@", @C!`"61@, /0",2/16#"%, 13, /'3'&23C@,31#"0@=, 1#", 7%"'171&,34, 1#",31#"0, @C!`"61, 6/''31,

.8/&,/,038",7',1#","P."072"'1E,

,

6+#+)&+7'!"##$%&'()*+'WV5Z]G B30,)[,27'C1"@=,7E"E,3'",#)%&=,@C!`"61@,.8/&"%,@"?"0/8,V5Z@,

D71#,0/'%328&,@"8"61"%,31#"0@,C'%"0,$4+,"P."072"'1/8,63'%7173'E,I#0"",%744"0"'1,./01@,2/%",

C.,3'",@"@@73'E,I#","'170","P."072"'1,63'1/7'"%,'7'",@"@@73'@E,;',/',V5Z=,3'",@C!`"61,#/%,1#",

038", 34, ."0@3', e, /'%, 1#", 31#"0, @C!`"61, #/%, 1#", 038", 34, ."0@3', QE, I#", 038"@, 0".0"@"'1, 1#",

%744"0"'1, ?/8C"@, 34, 1#", %744"0"'1, ./0/2"1"0@E, I#", 038"@, D"0", %"1"027'"%, /1, 0/'%32, 7', "/6#,

V5ZE,5C!`"61@,63C8%,'31, 7%"'174&,1#",31#"0,."0@3',1#"&,D"0",.8/&7'9,D71#E,I#",63'17'C/173',

.03!/!7871&,2,D/@,@"1,/1,2'i,(EcE,,

'

S#+%)&.$4);.T)&.$4F';',1#",!"97''7'9,34,"/6#,7+/.=.$4'=.&")&.$4=,/88,@C!`"61@,0"6"7?"%,6"01/7',

'C2!"0@,34,.37'1@=,7E"E=,"'%3D2"'1@,W!"'"471,i,1.]E,e88,@C!`"61@,D"0",1#0"/1"'"%,13,83@",1#"70,

"'%3D2"'1,D71#, /, 6"01/7',.03!/!7871&, W'""%7'"@@,!.]E,e1,3'",%"67@73', @71C/173'=, "71#"0, ., 30, 5,

D/@, 1#0"/1"'"%, 13, 83@", 1#", "'%3D2"'1E, ;4, .,D/@, 1#0"/1"'"%, 13, 83@", 1#", "'%3D2"'1=, 5, 63C8%,

3?"0632",1#7@,1#0"/1,!&,97?7'9,/D/&,/,./01,34,#7@,30,#"0,3D',"'%3D2"'1E,;4,5,9/?",/D/&,/,./01,

34,#7@,30,#"0,3D',"'%3D2"'1,/1,1#",63@1@,34,/5=,.,3?"06/2",1#",1#0"/1,/'%,%7%,'31,83@",/'&1#7'9,

WM/6130,5'.03?7%"@,/'%,/6130,.,0"6"7?"@,@C..301N]E,B7'/88&=,.'83@1,1#","'170","'%3D2"'1,74,5,%7%,

'31,97?",/D/&,/,./01,34,#7@,30,#"0,3D',"'%3D2"'1,WM/6130,5,%3"@,'31,.03?7%",/'%,/6130,.,%3"@,

'31,0"6"7?",@C..301N]E,

 

U"+=&.$44).%+F'e41"0, .8/&7'9, 1#", 9/2"@=, @C!`"61@, 4788"%, 7', /, KC"@173''/70", 3', @32", !/@76,

%"2390/.#76@,/'%, 1#"&,D"0",/@H"%, 13,"?/8C/1",/,'C2!"0,34,@1/1"2"'1@,3', 10C@1=, 0"67.03671&=,

@C..301=, 97?7'9, /'%, 0"6"7?7'9, 632.872"'1@=, "2./1#&=, 97?7'9, /'%, %"'&7'9, #"8.=, "16E, I#7@,

7'4302/173',7@,'31,C@"%,#"0"E,;',131/8,1#","P."072"'1,133H,!"1D""',+(,/'%,h(,27'C1"@E,

 

 

5. Results 

,

F", /'/8&U"=, 470@1=, D#"1#"0, @C!`"61@, 7'717/1", @C..301, 0"8/173'@, 7', /6630%/'6", D71#, 1#", 1/09"1,

@C..301, 0/173@, !/@"%, 3', "KC71&, 1#"30&, /'%, !/09/7'7'9, 1#"30&E, 5"63'%=, D", /'/8&U", D#"1#"0,

/6130@,43883D,1#",.03.3@"%,!"#/?730/8,%&'/276@=,'/2"8&=,2/16#7'9,34,1#","P."07"'6"%,@C..301,

0/173,/'%,1#",1/09"1,@C..301,0/173E,

,

5.1 Initial support 

,

I/!8",*,0".301@,1#","P."07"'6"%,@C..301,0/173, ,-) ,7',1#",470@1,03C'%,34,1#",V5ZE,<3'@7%"07'9,

3'8&,1#",470@1,03C'%,/883D@,C@,13,"P68C%",#3D,."3.8",/%`C@1,1#"70,!"#/?730,13,"P."07"'6"E,F",

1"@1,D#"1#"0,1#",D"/H,/6130,7@,7'%""%,230",87H"8&,13,.03?7%",@C..301,7',1#",470@1,03C'%,34,/',

, )b



7'1"0/6173'E,I#",470@1,638C2',34,I/!8",*,@."6747"@,1#","P."072"'1/8,63'%7173'@E,I#",43883D7'9,

1D3,638C2'@,.0"@"'1,3!@"0?"%,."06"'1/9"@,34,@C..301,.03?7%"%,7',1#",470@1,03C'%'430,@C!`"61@,

7',038"@,e,/'%,QE,I#",'"P1,638C2',@#3D@,1#","P."07"'6"%,@C..301,0/173=,7E"E=,1#",."06"'1/9",34,

@C..301,.03?7%"%,!&,038",e,7',1#",470@1,03C'%,%7?7%"%,!&,1#",."06"'1/9",34,@C..301,.03?7%"%,!&,

038",Q=, r,.03?7%"%,@C..301,e,

r,.03?7%"%,@C..301,Q,,-) " E,;4, =,1#"',e,.03?7%"%,@C..301,230",341"',1#/',Q=,97?"',1#",

31#"0, /6130, '""%"%, @C..301, 7', 1#", 470@1, 03C'%E, I#", '"P1, 1D3, 638C2'@, 0".301, .0"%76173'@,

W

),-) %

,-+ = ,-8 ],34,1/09"1,@C..301,0/173@E,;4, ,-+ =, ,-8 l,)=,e,7@,1#",D"/H,/6130,/'%,7@,230",87H"8&,13,

.03?7%",@C..301,1#/',QE,e@,2"'173'"%=,"KC71&,1#"30&,/'%,!/09/7'7'9,1#"30&,.03?7%",1#",@/2",

.0"%76173'@,3',D#"1#"0,e,30,Q,7@,230",87H"8&,13,.03?7%",@C..301,7',1#",470@1,03C'%=,D#78",1#",

.0"%76173'@, C@7'9, "KC71&, 1#"30&, /0", 230", "P10"2"E, I#", 43883D7'9, 43C0, 638C2'@, 0".301, 1#",

0"@C81@,34,1#",1"@1@,%"@607!"%,7',1#",43883D7'9,./0/90/.#E,

, I#", 1"@1, 3', D#"1#"0, "P."07"'6"%, @C..301, 0/173@, 6300"@.3'%, D71#, .0"%761"%, 1/09"1,

@C..301, 0/173@=, /, '3'87'"/0, F/8%, 1"@1=, 7@, C@"%, 3', 1#", ./0/2"1"0, "@172/1"@, 34, /, 8397@176,

0"90"@@73',D71#,0/'%32,@C!`"61,"44"61@,/'%,47P"%,"44"61@,430,63'%7173'@,172"@,038"E,F71#,1D3,

"P6".173'@,WEQ=,ER]=,1#",/6130,D#3,/61C/88&,.03?7%"@,@C..301,230",341"',7@,1#",D"/H,/6130=,7E"E=,

1#",/6130,D#3=,/6630%7'9, 13,3C0,.0"%76173'@=, 7'%""%,#/@, 13,.03?7%",@C..301,230",341"'E,I#7@,

#38%@,10C",430,.0"%76173'@,!/@"%,3',!/09/7'7'9,/'%,430,.0"%76173'@,!/@"%,3',"KC71&,1#"30&E,I#",

'3'87'"/0, F/8%, 1"@1@, 47'%, @79'7476/'1, %744"0"'6"@, !"1D""', @32", 34, 1#", 1#"30"176/8, .37'1,

.0"%76173'@, /'%, 1#", %/1/E, B30, "KC71&, 1#"30&=, /, @79'7476/'1, %744"0"'6", 7@, 43C'%, !"1D""', 1#",

"P."07"'6"%, /'%, 1#", 1/09"1, @C..301, 0/173@, 430, 1#0"", 63'%7173'@=, WEL=,EP=,EQ]E, B30, !/09/7'7'9,

1#"30&=, /, %744"0"'6", !"1D""', 1#", .0"%761"%, /'%, 1#", "P."07"'6"%, 0/173@, 7@, 43C'%, 7', 3'8&, 3'",

63'%7173'=,ELE,S31", 1#/1, 7',EQ,/'%,ER, 1#",3!@"0?"%,D"/H,038", 7@,%744"0"'1, 4032,1#","P."61"%,

D"/H,038"=,!C1,1#",%744"0"'6",7@,@79'7476/'1,3'8&,430,EQE,,

 

 

Table 2 S3'87'"/0, F/8%, 1"@1@, 430, .37'1, .0"%76173'@=, ."06"'1/9", 34, @C..301, !&, e, /'%, Q, /'%, W7',

./0"'1#"@"@],1#",'C2!"0,34,%"67@73'@,7',03C'%,)E,,

,

,
-/1/, Y0"%76173'@,

F/8%,1"@1,,

"KC71&,

F/8%,1"@1,,

!/09/7'7'9,

<3'%7173', e, Q, ,-) ,-+ , ,-8 , 0*W)], #L?/8C", 0*W)], #L?/8C",

EHG,!:**+&%:'/C'!C'1' ,+(,Wbh], +a,W+b], (Eh[ ), ), , , , ,

EIG',=:**+&%:'/' ,ba,W*c], a\,W\(], )Eah )Ea), )E*(, (E\c, (E[\h+, (Eh*, (E\\b*

EJG,K)%<+,)=:**+&%:'/' ,+b,W+[], \h,Wbh], )Eh[ )E+\, )E\b, )Eh[, (E)b\), \E++, (E([*)

ELG,!*);;')=:**+&%:'!' ,+h,Wa\], +c,W+c], )E() )E[(, )E*\, *+Ea+, (E((((, bE\a, (E())c

EMG,K)%<+')=:**+&%:'!' ,cb,W+(], ah,Wch], )E+b *E)*, )E[(, *Ec+, (E(h(\, (Eb\, (Ea*h)

ENG,,//"*";)&.$4'/'O'!' ,[h,W[)], *b,Wbb], *E*b *Eb(, )E+a, (E(), (Eh)(), )E)+, (E*c(*

EPG,,//"*";)&.$4'/'O'!' ,++,Wac], [[,W)**], )Ea( *E\\, )E[b, )*E)), (E((([, (E((, (Ehh\+

EQG,E$*#+4=)&.$4'/'O'!' ,+c,Wa*], +[,W*a], )E(a (Eb), (E++, bE)a, (E()\*, *E[[, (E))((

ERG,E$*#+4=)&.$4'/'O'!' ,+a,W*+], *c,W)c], *Eba (E+a, (Ec[, *E(h, (E)ac[, )Eh\, (E)baa

, )+



,

I#",`37'1,'3'87'"/0,F/8%,1"@1,430,1#",.37'1,.0"%76173'@,7@,@79'7476/'1,430,"KC71&,1#"30&,W0*Wc],i,

[aE\(=,#,j,(E(()],/'%,!/0"8&,@79'7476/'1,430,!/09/7'7'9,1#"30&,W0*Wc],i,)bE+[=,#,i,(E(\\]E,I#7@,

2"/'@, 1#/1, 1#", %/1/, /0", '31, 632.8"1"8&, 7', /6630%/'6",D71#, 1#", 'C2"076/8, .37'1, .0"%76173'@,

4032,"71#"0,"KC71&,1#"30&,30,!/09/7'7'9,1#"30&E,T'",'""%@,13,0"/87U",1#/1,71,7@,?"0&,C'63223',

7',1#",@367/8,@67"'6"@,13,#/?",'C2"076/8,.0"%76173'@,430,@367/8,.#"'32"'/E,^?"',74,D",%3,#/?",

'C2"076/8,.0"%76173'@,4032,4302/8,1#"307"@,D",23@18&,7'1"0.0"1,1#"2,7',/,83@"0,D/&=,'/2"8&,7',

1"02@,34,903C.,30%"07'9@,30,"44"61,@79'@,13,7'%76/1",7',D#76#,@"117'9,@32"1#7'9,7@,230",30,8"@@,

87H"8&E,I#7@,7@,0"/@3'/!8",!"6/C@",4302/8,1#"307"@,7',1#",@367/8,@67"'6"@,/0","P10"2"8&,@1&87U"%,

@72.87476/173'@, 34, 0"/871&E, ;'1"0.0"17'9, 1#", 47'%7'9@, /!3?", 7', 1#7@,230", 0"8/P"%,D/&=, 1#", 471,

@1/17@176@, 34, 1#", 1"@1@, 0"?"/8, 1#/1, !/09/7'7'9, 1#"30&, 471@, 1#", %/1/, 0"/@3'/!8&,D"88, /'%, 7'%""%,

!"11"0, 1#/', "KC71&, 1#"30&E,Z"'"0/88&=, 7',23@1, 6/@"@,!31#, 1#"307"@, 6300"618&,.0"%761, 1#",D"/H,

/6130, 7'%""%, 13, !", 230", 87H"8&, 13, .03?7%", @C..301E, BC01#"0230"=, ,-8 , 7@, 683@"0, 13, 1#",

"P."07"'6"%,@C..301,0/173,1#/', ,-+ E,^KC71&,1#"30&,.0"%761@,230","P10"2",1/09"1,@C..301,0/173@,

1#/', !/09/7'7'9, 1#"30&E, I#"@", 230", "P10"2", 1/09"1, @C..301, 0/173@, @""2, 13, "P/99"0/1", 1#",

%744"0"'6"@,%C",13,/@&22"10&,

,

5.2 Dynamics of support 

,

F", '3D, /%%0"@@, 1#", !"#/?730/8, %&'/276@, /'%, 1"@1@, 34, 1#", #&.31#"@7@, 1#/1, 1#", 8/09"0, 1#",

%7@60"./'6&,!"1D""', 1#", "P."07"'6"%, @C..301, 0/173, ,-) , /'%, 1#", 1/09"1, @C..301, 0/173 ,-= =, 1#",

230":8"@@,87H"8&,1#",/6130,D#3,.03?7%"%,@C..301,0"8/17?"8&,8"@@:230",D788,/8@3,.03?7%",@C..301,

7',1#",'"P1,%"67@73',@71C/173'=,97?"',1#",31#"0,/6130,'""%@,@C..301E,F",C@",/,8397@176,0"90"@@73',

/'/8&@7@, D71#, 0/'%32, @C!`"61, "44"61@, W@"", B7@6#"0, )hh+, /'%, A391, /'%, F""@7", *((b, 430, /,

%"1/78"%,%7@6C@@73',D71#,0"@."61, 13, 1#",V5Z]E,I#",%7@60"./'6&,!"1D""', 1#","P."07"'6"%,/'%,

1#",1/09"1,@C..301,0/173,D788,!",23%"8"%,/@G,

'

K$<.&'WV%$1'&3)&'.'#%$>.7+='="##$%&'.4'/$47.&.$4'3C')&'&.*+'&]'i, ; .3&/ W /$4&%$;= ."1' ' ' E,

,

F71#,/3,D",@."674&,1#",63'%7173'@,W3'0C'@,3?"0,63'%7173'@,Wh],172"@,038",W*],D71#,@&22"10&,/@,

1#", 0"4"0"'6", 6/1"930&]=, /'%, D71#, "., D", @."674&, 1#", 0/'%32, @C!`"61, "44"61E, e@, 63'1038,

?/07/!8"@=,D", /%%"%, %C227"@, 430,D#"1#"0, 1#", %/1/, /0", 7', 1#", @"63'%, 30, 1#70%, "P."072"'1/8,

10"/12"'1@,D71#7', /', "P."072"'1/8, @"@@73', W1#", 470@1, 10"/12"'1, 7@, 1#", 0"4"0"'6", 6/1"930&], /@,

D"88,/@,/,63C'1"0,430,1#",'C2!"0,34,V5Z@,1#/1,#/@,/80"/%&,!""',47'7@#"%,D71#7',1#",10"/12"'1E,

.3&W ,%"'31"@,1#",%7@60"./'6&,34,1#","P."07"'6"%,@C..301,0/173, ,

-

#

,- #
) " ,/'%,1#",1/09"1,@C..301,

0/173, ,

-,-=
!
!" E,S31",1#/1,#.,i,W'C2!"0,34,172"@,.,@C..301"%,5]:W'C2!"0,34,172"@,.,/$";7'3)>+,

@C..301"%,5]'7@,'31,D"88,%"47'"%,74,1#",'C2!"0,34,172"@,.,/$";7'3)>+,.03?7%"%,@C..301,7@,U"03E,

F",1#"0"430",/@@C2",1#/1,7',6/@",1#",'C2!"0,34,172"@,.,/$";7'3)>+,.03?7%"%,@C..301,7@,U"03=,

, )c



1#","'170", 1"02, 7@,U"03=, 7E"E=,#.,i,(E,F",4C01#"0230",23%74&, 1#", 0/173,
,

-

#

#
, 13,/?37%,C'%"47'"%,

6/@"@, 7', @71C/173'@, D#"0", /6130, Q, '31, &"1, #/@, .03?7%"%, @C..301, 30, #/@, '31, &"1, #/%, 1#",

3..301C'71&, 13, .03?7%", @C..301E, I3, /?37%, @C6#, C'%"47'"%, 6/@"@=, D", /%%, /6130, e, /'%, QO@,

63'%7173'/8, .03!/!7871&, 34, .03?7%7'9, @C..301, W =, -! ! ]E, S31", 1#/1, #"0", D", %3, C@", 1#",

/@@C2.173', 1#/1, ",, /'%, "-, 4C84788, 1#", Y/0"13, "44767"'6&, 63'@10/7'1E, I#C@=, D", 23%"8, 1#",

%7@60"./'6&,/@,

, , ,
.3&

- -

#
W

#

,

-

! !
! !

'
" 2

'
E,

I#7@, %7@60"./'6&,2"/@C0", "'@C0"@, 1#/1, 74,#,=,#-, l, (=, 1#"', .3&W i,(, 7@, "KC7?/8"'1, 13, /', "?"',

2/16#, : :, - ,# # -! !" E,,

, ;',I/!8",\=,D",.0"@"'1,1#",0/'%32,"44"61,8397@176,0"90"@@73',23%"8@,430,"KC71&,1#"30&,

/'%,!/09/7'7'9,1#"30&,7',1D3,%744"0"'1,23%"8@=,_3%"8,),W^t>;Iu],/'%,_3%"8,*,WQeVZe;S;SZ]E,

I#", "44"61, 34, 1#", %7@60"./'6&, 34, 1#", "P."07"'6"%, /'%, 1#", 1/09"1, @C..301, 0/173@, 7@, #79#8&,

@79'7476/'1, /'%, .3@717?", `C@1, /@,D", .0"%761"%E, I#7@, #38%@, 10C", 430, "KC71&, /'%, 430, !/09/7'7'9,

1#"30&E,I#C@=,1#",8/09"0,1#",%7@60"./'6&,!"1D""',1#","P."07"'6"%,/'%,1#",1/09"1,@C..301,0/173=,

1#", 8/09"0, 1#", @C..301, .03!/!7871&, D788, !", 7', 1#", '"P1, %"67@73', @71C/173', 34, 1#", /6130, D#3,

.03?7%"%,@C..301,0"8/17?"8&,8"@@,341"',3C1,34,/88,172"@,1#",/6130,63C8%,#/?",.03?7%"%,@C..301E,

, F", 4C01#"0230", @1C%7"%=, !C1, %3, '31, @#3D, 7', %"1/78=, D#"1#"0, '3'87'"/0, "44"61@, 34,

%7@60"./'6&, 6/', !", 43C'%=, !C1, 1#", KC/%0/176, 23%"8@, D71#, 0"@."61, 13, "KC71&, /'%, !/09/7'7'9,

1#"30&, %3, '31, &7"8%, !"11"0, 47117'9,23%"8@E, I#", @/2", #38%@, 10C", 430, 1#", 7'1"0/6173', !"1D""',

63'%7173'@, !&, 038", /'%, 1#", %7@60"./'6&E, ;', /%%7173', 13, 1#", #&.31#"@"@,D", %"07?"%, 4032, 1#",

1#"30&=,D", @1C%7"%,D#"1#"0, 1#", "44"61,34, 1#",%7@60"./'6&, 7@, 1#", @/2", 430, 1#", @103'9,/'%, 1#",

D"/H,/6130E,_3%"8,\,W^t>;Iu],/'%,_3%"8,a,WQeVZe;S;SZ],0".301,1#",0"@C81@E,F",47'%,/,#79#8&,

@79'7476/'1, '"9/17?", "44"61, 34, 1#", 7'1"0/6173', 34, 1#", %7@60"./'6&, 7', 1#", 038", 34, @103'9, /6130=,

D#"0"/@, 1#", "44"61, 34, 1#", 7'1"0/6173', !"1D""', 1#", %7@60"./'6&, 7', 1#", 038", 34, D"/H, /6130, 7@,

.3@717?",/'%,'3'@79'7476/'1E,I#7@,/..87"@,13,"KC71&,1#"30&,/'%,13,!/09/7'7'9,1#"30&E,I#C@=,1#",

"44"61,34,1#",%7@60"./'6&,7@,@&@1"2/176/88&,8"@@,430,1#",@103'9,/6130,1#/',.0"%761"%E,T0=,7',31#"0,

D30%@=,1#",D"/H,/6130,7@,230",63'6"0'"%,/!3C1,1#",%7@60"./'6&,1#/',1#",@103'9,/6130E,

, >@7'9, eH/7H"O@, 7'4302/173', 6071"073', We;<]=, D", @"", 1#/1, 1#", 23%"8, D71#3C1, 1#",

7'1"0/6173',34,%7@60"./'6&=,D71#,D"/H,/'%,@103'9,/6130@=,/'%,!/@"%,3',!/09/7'7'9,1#"30&,471,1#",

%/1/,!"11"0,1#/',1#",3'"@,!/@"%,3',"KC71&,1#"30&E,d3D"?"0=,632./07'9,"KC71&,/'%,!/09/7'7'9,

D71#, 1#", /?/78/!8", %/1/, 7@, %74476C81E,V"6/88, 1#/1, !31#, 1#"307"@, /8D/&@, .0"%761, 1#", @/2",D"/H,

/6130, /'%, 1#", @/2", @103'9, /6130G, 1#", %744"0"'6"@, /0", KC/'171/17?", 0/1#"0, 1#/', KC/871/17?"E,

BC01#"0230"=, 1#",23%"8, 471@, /0",9"'"0/88&,?"0&, @7278/0=,D#76#, 7@,%C", 13, 1#",#79#,6300"8/173',

W(Ehc[[], !"1D""', "KC71&, @C..301, 0/173, /'%, !/09/7'7'9, @C..301, 0/173E, 51788=, 1#", 4/61, 1#/1, 1#",

"44"61,34,1#",%7@60"./'6&,3',1#",@103'9,/6130,7@,@32"D#/1,D"/H"0,C'%"0,!/09/7'7'9,1#/',C'%"0,

"KC71&, 1#"30&=, 7', 632!7'/173', D71#, 1#", !"11"0, 471=, @C99"@1@, 1#/1, !/09/7'7'9, 1#"30&, .0"%761@,

@879#18&, !"11"0E, BC01#"0230"=, 63'@7%"07'9, /8@3, /, 'C88, 23%"8, 7', D#76#, !31#, /6130@, .03?7%",

@C..301, D71#, "KC/8, .03.30173'@= ),-= " =, 1#", e;<, 34, 1#", 23%"8, C@7'9, 1#", !/09/7'7'9, @C..301,

, )h



0/173,W[[+)Ec],7@,@2/88"0,1#/',1#" ,1#",23%"8,C@7'9,1#","KC71&,@C..301,0/173,W[[hhEb],/'%,

1#",'C88,23%"8,W[[h)Eb]E,e9/7'=, 71,@""2@,1#/1, 1#", 1/09"1,@C..301, 0/173,34,"KC71&, 1#"30&, 7@, 133,

"P10"2",7',632./07@3',13, 1#","P."07"'6"%,@C..301, 0/173@=,D#78",/@@C27'9,1#",.03.30173'@,34,

172"@,/6130@,.03?7%",@C..301,/0","KC/8,/8@3,471@,1#",%/1/,8"@@,1#/',1#",!/09/7'7'9,@C..301,0/173E,

 

able 3

,e;<,34

,g397@176,0"90"@@73',D71#,0/'%32,@C!`"61,"44"61@=,@/1C0/1"%,D71#,0"@."61,13,63'%7173'@,/'%,038"@=,

,^t>;Iu, _*G,QeVZe;S;SZ _\G,^t>;Iu, _aG,QeVZe;S;SZ

T

4711"%,!&,2/P72C2,87H"87#33%E,

,
5367/8,5C..301, _)G

6 67"'1,W@"], 44767"'1,W@"] 6 "'1,W@"] 44767"'1,W@"]  3"447 63" 3"44767 63"

-7@60"./'6&, (Ea)[,W(E([+], (Ebha,W(E(+c], )E\bc,W(E*h\], )E\+\,W(E*ha],

-7@60"./'6&,L,D"/H,/6130, , , (Ea(a,W(E\b)], (E**+,W(E\[a],

-7@60"./'6&,L,@103'9,/6130, , , L L)E)*a W(E*hh],, (Eha* W(E\(b],,

<3'%7173'@,,

X=:**+&%:'%+A+%+4/+Y' , , , ,

V38",e, , , , ,

E'I,G,e,i,D"/H=,Q,i,@103'9, L(Eca[,W(E\a)], L(Eca\,W(E\aa], L(Ech*,W(E\a[], L(Ec[(,W(E\ab],

EJ,G,e,i,D"/H=,Q,i,@103'9, L)E(\\,W(E*[a], L)E(*c,W(E*[[], L)E(ac,W(E*[b], L)E((c,W(E*[+],

EL,G,e,i,D"/H=,Q,i,@103'9, L(Ec[),W(E\)c], L(Ecc*,W(E\*)], L(Ehh),W(E\*\], L(Ehac,W(E\*\],

EM,G,e,i,D"/H=,Q,i,@103'9, (E[*a,W(E)h)], (E[\h,W(E)h*], (Eabc,W(E)h[], (E[\[,W(E)ha],

EN,G,e,i,D"/H=,Q,i,@103'9, L(Ecca,W(E\[[], L(Ecc(,W(E\[+], L(Eh((,W(E\[+], L(Ec+),W(E\[c],

EP,G,e,i,D"/H=,Q,i,@103'9, L(Ec+[,W(E\)+], L(Echh,W(E\*(], L)E)([W(E\*\], L)E(*b,W(E\*\],

EQ,G Q i D"/H=,e i @103'9,, , , , , L(Ec[\ W(E\(a],, L(Ecbh W(E\(b],, L(Ec+b W(E\(b],, L(Ech[ W(E\(+],,

ER,G,Q,i,D"/H=,e,i,@103'9, L(Ea[*,W(E*[+], L(Ea*a,W(E*[c], L(Eac(,W(E*[c], L(Eab(,W(E*[h],

V38",Q, , , , ,

E'I-G,e,i,D"/H=,Q,i,@103'9, L)E\+a,W(E\a*], L)Ea)c,W(E\a[], L)E\[+,W E\a[],( L)E\h(,W(E\ab],

EJ-G e i, , ,D"/H=,Q,i, 03'9, L)@1 E+[+,W(E*b(], L)Ec)[,W(E*b*], L)E+(+,W(E*b*], L)E+[[,W(E*ba],

EL-G,e,i,D"/H=,Q,i,@103'9, L(Ec\c,W(E\()], L(Ec[\,W(E\(\], L(Ec*+,W(E\(\], L(Ecac,W(E\([],

EM-G e i D"/H=,Q i @103'9,, , , , , L(E+b[ W(E)b*],, L(Ec(\ W(E)b*],, L(E+ah W(E)b*],, L(E+c( W(E)b\],,

EN-G,e,i,D"/H=,Q,i,@103'9, L*E[h[,W(E\b+], L*Eb\[,W(E\+(], L*E[*b,W(E\bc], L*E[b(,W(E\+(],

EP-G e i D"/H=,Q i @103'9, , , , , , L)E*(c W(E*hc],, L)E*b) W(E\()],, L)E*(h W(E\((],, L)E*[b W(E\(*],,

EQ-G,Q,i,D"/H=,e,i,@103'9, L(Ec)(,W(E\\c], L(Ec[+,W(E\a(], L)E)(b,W(E\a[], L)E(*[,W(E\a[],

ER-G Q i D"/H=,e i @103'9,, , , , , L)E(h+ W(E\*a],, L)E)[+ W(E\*b],, L)Eaa[ W(E\a(],, L)E\ca W(E\\+],,

I /12"'1,*,0" (E)[),W(E))b], (E)ah,W(E))+], (E)\b,W(E))c], (E)a),W(E))c],

I0"/12"'1,\, (E*h\,W(E))h], (E*ha,W(E))h], (E*hb,W(E)*(], (E*h[,W(E)*(],

V5Z,D71#7',10"/12"'1, L L L(E((b W(E()[],, L(E((+ W(E()[],, (E()( W(E()[],, (E()( W(E()[],,

63'@1/'1, (Ebh),W(E*)[], (Ebha,W(E*)+], (Ebc(,W(E*)+], (Ebcb,W(E*)c],

51/17@176@, , , , ,

e;<, [[hhEb, [[+)Ec, [[\+E+, [[\cE+,

SC2!"0,34,3!@"0?/173'@, ab \,c ab \,c ab \,c ab \,c

-"90""@,34,40""%32, *(, *(, **, **,

_3%"8,0* * ,))Ea * *\\E\, * ,[\E* [aE(,

g39L87H"87#33%, L L , L , L*+++Ec, *+b\Eh *+aaEh *+a[E\,

,

,

, *(



6. Discussion  

,

;',1#7@,./."0,D",KC"@173',D#3,.03?7%"@,@C..301,230",341"',7',/,.3@@7!8&,/@&22"1076,@C..301,

0"8/173',/'%,#3D,@C..301,%"."'%@,3',"P."07"'6"@,./01'"0@,#/?",#/%,D71#,"/6#,31#"0E,F",/09C",

1#/1, @1/'%/0%,9/2", 1#"30&, 7@, 788L@C71"%, 13,.03?7%", /', /'@D"0E,F", @1C%&, 1#"@", 1D3,KC"@173'@,

C@7'9, /, !"#/?730/8, 9/2"L1#"30"176, /..03/6#, 1#/1, !C78%@, 3', 1D3, 630", /@@C2.173'@E, B70@1=,D",

/@@C2",1#/1,/6130@,1"'%,13,.03?7%",@C..301,7',/6630%/'6",D71#,/,@."67476,1/09"1,@C..301,0/173,

1#"&,@107?",430E,5"63'%=,D",/@@C2",1#/1,/6130@,10&,13,2/16#,1#","P."07"'6"%,@C..301,0/173,7',/,

%C0/!8",0"8/173',D71#,1#",1/09"1,@C..301,0/173,1#"&,/72,/1E,>@7'9,"KC71&,1#"30&,/'%,!/09/7'7'9,

1#"30&,D",%"07?",1D3,1/09"1,@C..301,0/173@E,I#",1/09"1,@C..301,0/173,%"07?"%,4032,"KC71&,1#"30&,

0"48"61@,1#/1,/6130@O,7'.C1@,/0",7',.03.30173',13,1#"70,3C1.C1@E,I#",1/09"1,@C..301,0/173,%"07?"%,

4032,!/09/7'7'9, 1#"30&, 0"48"61@, 1#/1,9/7'@, 4032,@C..301,/0",%7@107!C1"%,.03.30173'/88&, 13, 1#",

C17871&,1#/1,/6130@,63C8%,2/P72/88&,3!1/7',7',/88,4"/@7!8",3C1632"@E,Q31#,1/09"1,@C..301,0/173@,

/0", 4C'6173'@, 34, 1#", 7'%7?7%C/8, ./0/2"1"0@, @C6#, /@, 1#", !"'"471@, 4032, 0"6"7?7'9, @C..301=, 1#",

63@1@, 34, .03?7%7'9, @C..301=, /'%, '""%7'"@@E,F", #&.31#"@7U", 1#/1, 1#", MD"/HN, /6130=, 7E"E=, 1#",

/6130, D#3, #/@, 13, .03?7%", @C..301, 230", 341"'=, 7@, 230", 87H"8&, 13, .03?7%", @C..301, 7', 1#",

!"97''7'9,34,/,@"07"@,34,7'1"0/6173'@,W470@1,03C'%]E,5C0.07@7'98&=,!31#,1#"307"@,.0"%761,1#",@/2",

/6130, 13,!",230", @C..3017?"E,I#C@=, 7'%""%=,_@E,S"C2/'', 7@,.0"%761"%, 13,!",D7887'9, 13,#"8.,

_@E,_309"'@1"0',230",30,8"@@,"?"0&,172",D#"',_@E,_309"'@1"0','""%@,#"8.=,!C1,'31,1#",31#"0,

D/&, /03C'%E, F", 4C01#"0230", #&.31#"@7U", 1#/1, 1#", 8/09"0, 1#", +@#+%.+4/+7' @C..301, 0/173, 7',

632./07@3', 13, 1#", &)%<+&' @C..301, 0/173=, 1#",230":8"@@, 87H"8&, 1#", /6130,D#3,.03?7%"%, @C..301,

0"8/17?"8&,8"@@:230",341"',/6630%7'9,13,1#",1/09"1,@C..301,0/173,7@,13,.03?7%",@C..301,7',1#",'"P1,

%"67@73',@71C/173'E,,

I#",#&.31#"@"@, /0", 1"@1"%,D71#,"P."072"'1/8,%/1/E,Q31#, 1#","KC71&, @C..301, 0/173,/'%,

1#",!/09/7'7'9,@C..301,0/173,.0"%761,0"/@3'/!8&,D"88,1#",/6130,D#3,7@,230",87H"8&,13,@C..301,/1,

1#",!"97''7'9,34,/,@"07"@,34,7'1"0/6173'@E,I#",'C2"076/8,.0"%76173',34,1#",!/09/7'7'9,@C..301,

0/173,7@,683@"0,13,1#",/61C/8,@C..301,0/173,7',1#",7'717/8,7'1"0/6173'@,1#/',1#","KC71&,@C..301,0/173E,

I#",%7@60"./'6&,!"1D""',1#",1/09"1,/'%,1#","P."07"'6"%,@C..301,0/173,7@,/,933%,.0"%76130,430,

1#", 87H"87#33%, 1#/1, /', /6130, %3"@, @C..301, 1#", 31#"0, /6130, 1#03C9#3C1, 1#", 9/2"E, e9/7'=, 1#",

!/09/7'7'9,@C..301,0/173,471@,1#",%/1/,@879#18&,!"11"0,430,.0"%7617'9,1#",%"?"83.2"'1,34,@C..301,

1#03C9#3C1,1#",V5ZE,;'1"0"@17'98&=,1#","44"61,34,1#",%7@60"./'6&,!"1D""',1#","P."07"'6"%,/'%,

1#",1/09"1,@C..301,0/173,7@,@103'9"0,430,1#",D"/H,/6130@,1#/',430,1#",@103'9,/6130@=,7E"E=,1#",D"/H,

/6130, 7@,230",63'6"0'"%,/!3C1, 1#", 1/09"1, @C..301, 0/173, 1#/', 1#",@103'9,/6130E,I#", 0"/@3', 430,

1#7@,6/',!",1#/1,1#",@103'9,/6130,230","/@78&,%"?7/1"@,4032,1#",1/09"1,@C..301,0/173=,@7'6",1#",

@103'9,/6130,#/@,13,.03?7%",@C..301,0"8/17?"8&,8"@@,341"'E,,

I#",23%"8,!/@"%,3',!/09/7'7'9,1#"30&,#/@,/,@32"D#/1,!"11"0,23%"8,471, 1#/',1#",3'",

!/@"%, 3', "KC71&, 1#"30&E, F#"', 63'103887'9, 430, 1#", 7'1"0/6173', 34, %7@60"./'6&, D71#, 1#",

D"/H:@103'9,/6130=,1#",%744"0"'6",7',1#",23%"8,471,%"60"/@"@,/'%,1#",23%"8,471,34,!31#,23%"8@,

!"632"@, 230", @7278/0E, Q/09/7'7'9, 1#"30&, 8"/%@, 13, @879#18&, !"11"0, .0"%76173'@, 1#/', "KC71&,

1#"30&E,57'6",1#",@C..301,0/173,!/@"%,3',!/09/7'7'9,1#"30&,7@,9"'"0/88&,8"@@,"P10"2",1#/',1#",

, *)



@C..301, 0/173,!/@"%,3',"KC71&, 1#"30&=,/', 7'1"0.0"1/173',6/',!", 1#/1, @C!`"61@,%3,'31,@107?", 430,

C..301,0/173@,1#/1,/0",M133,"P10"2"EN,d3D"?"0=,@7'6",1#",1/09"1,@C..301,0/173@,34,!31#,1#"307"@,

36C@7'9,3',10799"0,@10/1"9&,"KC787!07/,7@,1#","KC787!07C2,@"8"6173',.03!8"2E,

_/'&,

@

/0", .0"11&, @7278/0, C'%"0, 3C0, "P."072"'1/8, 63'%7173'@=, D", /0", #"@71/'1, 13, 63'68C%", 1#/1,

!/09/7'7'9,1#"30&,7@,0"/88&,1#",!"11"0,1#"30&E,

;1,D3C8%,#/?",!""',!"11"0,13,1"@1,1#",#&.31#"@"@,D71#,"P."072"'1/8,63'%7173'@,1#/1,8"/%,

13, 8/09"0, %744"0"'6"@, 7', 1#", 1/09"1, @C..301, 0/173@, 34, !/09/7'7'9, /'%, "KC71&, 1#"307"@, 1#/', 1#",

"P."072"'1/8,63'%7173'@,7',1#",%/1/,@"1,D",C@"E,>@7'9,%/1/,!/@"%,3',"P."072"'1/8,63'%7173'@,

1#/1,D"0",/61C/88&,'31,%"@79'"%,@."67476/88&,430,1"@17'9,1#",#&.31#"@"@,.0"@"'1"%,7',1#7@,./."0=,

D", %3, '31, #/?", 1#7@, 3.173'E, e, %"@79', 1#/1, 7'68C%"@, 230", "P10"2", "KC71&, @C..301, 0/173@, 7',

632./07@3',13,!/09/7'7'9,@C..301,0/173@,279#1,#/?",8"%,13,/',"?"',@#/0."0,%03.,34,1#",23%"8,

471,34,1#",23%"8,!/@"%,3',"KC71&,1#"30&E,BC01#"0230"=,71,D3C8%,!",7'1"0"@17'9,13,632",C.,D71#,

0"/@3'/!8", /81"0'/17?", 1#"307"@, 3', 1/09"1, @C..301, 0/173@, 1#/1, %3, '31, '"6"@@/078&, /90"", D71#,

"KC71&,/'%,!/09/7'7'9,1#"30&,3',D#3,.03?7%"@,230",341"',@C..301E,

F",/@@C2",1#/1,/6130@=, 7',1#",470@1,.8/6"=,@""H,13,72.8"2"'1,1#"70,3D',1/09"1,@C..301,

0/173E,d3D"?"0=, 71,2/&,D"88, !", 1#/1, /6130@, /%`C@1, 1#"70, 3D', 1/09"1, 13, 1#"70, @C..301, ./01'"0O@,

1/09"1E,;',1#7@,6/@"=,/6130@,'""%,13,8"/0',/!3C1,"/6#,31#"0O@,1/09"1,@C..301,0/173E,F",D3C8%,1#"',

"P."61,/6130@,7',1#",!"97''7'9,34,/',7'1"0/6173',13,!"#/?",7',87'",D71#,1#"70,3D',1/09"1,@C..301,

0/173=, !C1, 1#03C9#3C1, 1#", V5Z, D", "P."61, 1#"2, 13, MC.%/1"N, 1#"70, 1/09"1, @C..301, 0/173, !&,

M8"/0'7'9N,/!3C1,1#",./01'"0O@,1/09"1,@C..301,0/173E,I#C@=,'"P1,13,/%`C@17'9,1#",1/09"1,@C..301,

0/173@,D",63C8%,0".8/6",1#",2/16#7'9,0C8",!&,/,230",/%?/'6"%,8"/0'7'9,2"6#/'7@2E,,

e,47'/8,.37'1,0"8/1"@,13,.03@."61@,430,7'1"90/17'9,1#",@1/'%/0%,9/2"L1#"30"176,/..03/6#,

/'%, 1#", !"#/?730/8, 9/2"L1#"30"176, /..03/6#E, T'", 34, 1#", 87271/173'@, 34, 1#", @1/'%/0%, 9/2"L

1#"30"176,/..03/6#,4

/..876/173'@, 34, @1/'%/0%, 9/2", 1#"30&, /@@C2", 1#/1, 3'8&, 1#3@", S/@#, "KC787!07/, /0",

M@38C173',6/'%7%/1"@N, 1#/1,/0",'31,Y/0"13, 7'"44767"'1,632./0"%,13,31#"0,S/@#,"KC787!07/E,I#7@,

0"%C6"@,1#","KC787!07C2,@"8"6173',.03!8"2,@32"D#/1=,!C1,@1788,1#"0",/0",1&.76/88&,2/'&,Y/0"13,

"44767"'1, 10799"0, @10/1"9&, "KC787!07/, 7', 7'%"47'71"8&, 0"."/1"%, 9/2"@, /'%, /8@3, 7', 1#", V5ZE,

<3'?"0@"8&=,3C0,!"#/?730/8,9/2"L1#"30"176,/..03/6#,%3"@,'31,63'@7%"0,Y/0"13,"44767"'6&,/1,/88E,

F",3'8&,436C@,3',1#",7.=&%.1"&.$4);,/@."61,34,@367/8,@C..301E,532",2C1C/8,@C..301,7@,Y/0"13,

@C."0730,13,'3,@C..301,/1,/88=,/'%,4C88,Y/0"13,"44767"'6&,72.87"@,1#/1,3'",34,1#",/6130@,/8D/&@,

.03?7%"@,@C..301E,<3'@7%"07'9, ,-= =,71,!"632"@,68"/0,1#/1,D",%3,'31,@1C%&,"44767"'6&,7',/6130@O,

!"#/?730=,@7'6",D",3'8&,@1C%&,@C..301,7',0"8/17?",1"02@=,'31,7',/!@38C1",1"02@E,F",3'8&,436C@,

3', 1#", 0/173, 34, 1#", 63'%7173'/8, .03!/!78717"@, 34, !31#, /6130@E, d3D"?"0=, 74, 1#", 63'%7173'/8,

.03!/!78717"@,/0",!31#,@2/88"0,1#/',)=,!31#,/6130@,D3C8%,!",!"11"0,344,.03?7%7'9,@C..301,230",

341"'=, /'%, 1#7@, 6/', !", /6632.87@#"%,D71#3C1, 6#/'97'9, 1#", 1/09"1, @C..301, 0/173E, ;1,D3C8%, !",

7'1"0"@17'9,13,1"@1,D#"1#"0=, 7',/%%7173',13,1#",%7@107!C173'/8,/@."61=,@C!`"61@,1/H",M"44767"'6&N,

7'13, 63'@7%"0/173', 7', /, @C..301, 0"8/173'E,e8@3=, 63'@7%"07'9, 1#", @"1, 34,Y/0"13, "44767"'1, 10799"0,

@10/1"9&, "KC787!07/, 34, 1#", V5Z, /@, 1#", @"1, 34, M@38C173', 6/'%7%/1"@=N, 3'", 63C8%, 1#"', C@"=, 430,

"P/2.8"=, !/09/7'7'9, 1#"30&, p, 8/, m/8/7L52303%7'@H&, 13, @"8"61, 3'", 34, 1#", "KC787!07/, /@, 1#",

@38C173',34,1#",V5Z,W@"",F""@7",*(([,430,@32",D30H,7',1#7@,%70"6173']E,T!?73C@8&=,1#7@,%3"@,

, **



'31, 3?"0632", 1#", .03!8"2, 1#/1, 10799"0, @10/1"97"@, 7'?38?", 1#", 7'1C717?"8&, 8"@@L1#/'L.8/C@7!8",

1#0"/1,34,/,632.8"1",!0"/H%3D',34,@C..301,/41"0,1#",470@1,%"?7/173',4032,.03?7%7'9,@C..301,/@,

0"KC70"%,!&,1#",10799"0,@10/1"9&E,

,

,

0, >'6"01/7'1&G, e, A79'"11",

Q8/C=,Y

6"L_317?",

e'/

References 

,

e!0"C=,-E,W)hcc]E,T',1#",I#"30&,34,;'47'71"8&,V"."/1"%,Z/2"@,D71#,-7@63C'17'9E'Z/$4$*+&%./)'[b=,

\c\LhbE,

e%/2@=, qE5E, W)hb[]E, ;'"KC71&, 7',5367/8,^P6#/'9"E, ;',gE,Q"0H3D71U, W^%E]=,,7>)4/+=' .4'Z@#+%.*+4&);'

!$/.);'V=:/3$;$<:=,A38E,*=,..E,*b+L*hhE,S"D,u30HG,e6/%"276,Y0"@@E,

eH@3&=,TE=, qE,F""@7"=, /'%,FE, V/C!, W*((b]E, e@&22"10&, 7', 5367/8, -78"22/@=, D71#,e..876/173'@, 13,

;'1"0"1#'76,V"8/173'@=,*.*+$=,>10"6#1,>'7?"0@71&E,

eP"803%=,VE,W)hca]E,B3+'Z>$;"&.$4'$A'E$$#+%)&.$4E,S"D,u30HG,Q/@76,Q33H@E,

Q/00"0/=, -E, /'%, AE, QC@H"'@, W*((+]E, ;271/173', /'%, g"/0'7'9, C'%"

^P."072"'1E'B301#6327'9,7',[4&+%4)&.$4);'!$/.$;$<:E,,

E_E,W)hba]E,Z@/3)4<+')47'V$2+%'.4'!$/.);'K.A+E,S"D,u30HG,F78"&E,

Q8/C=, YE_E, W)hbc]E, 5367/8, ^P6#/'9"E, ;', -EgE, 5788@, W^%E]=, [4&+%4)&.$4);' Z4/:/;$#+7.)' $A' &3+' !$/.);'

!/.+4/+=,+=,..E,a[*La[+E,S"D,u30HG,_/62788/',v,B0"",Y0"@@E,

A/', %"', Q3@=, mE=, ^EeE, g7'%=, VE, A"02C'1=, /'%, dEeE_E,F78H", W)hh+]E, d3D, -3, ;, qC%9", _&, TD',

TC1632",F#"', ;, -3, S31, m'3D, 1#", TC1632", 34, T1#"0@f, I#", Y@&6#3839&, 34, 1#", B/70, Y036"@@,

^44"61E,\$"%4);'$A'V+%=$4);.&:')47'!$/.);'V=:/3$;$<:,+*=,)(\aL)(abE,,

</2"0"0=,<E, W*((\]E,-+3)>.$%);'()*+'B3+$%:F,Z@#+%.*+4&=' .4' !&%)&+<./' [4&+%)/&.$4E, Y07'6"13'=,SqG,

Y07'6"13',>'7?"0@71&,Y0"@@E,,

-"@2/0/7@=, 5E=, /'%, _EqE, g"0'"0, W)hha]E, ^'1718"2"'1@, 7', <83@", V"8/173'@#7.@G, e, qC@17

8&@7@E, ;',_EqE,g"0'"0,/'%,ZE,_7HC8/,W^%@E]=,Z4&.&;+*+4&')47' &3+',AA+/&.$4);'-$47F'\"=&./+' .4'

E;$=+'6+;)&.$4=3.#==,..E,a\Lb\E,S"D,u30HG,Y8"'C2E,

-"C1@6#=,_E,W)h+[]E,^KC71&=,^KC/871&=,/'%,S""%G,F#/1,-"1"027'"@,F#76#,A/8C",F788,Q",>@"%,/@,1#",

Q/@7@,34,-7@107!C17?",qC@176"f,\$"%4);'$A'!$/.);'[=="+=,\)=,)\+L)ahE,

-"C1@6#=,_E,W)hc[]E,W.=&%.1"&.>+'\"=&./+E,S"D,d/?"'=,<IG,u/8",>'7?"0@71&,Y0"@@E,

^2"0@3'=,VE_E,W)h+b]E,5367/8,^P6#/'9",I#"30&E,,44");'6+>.+2'$A'!$/.$;$<:,*=,\\[L\b*E,

B7@6#!/6#"0=, >E, W)hhh]E, wL10"", J, wC076#, I338!3P, 430, V"/%&2/%", ^63'3276, ^P."072"'1@, J,

^P."072"'1"0O@,_/'C/8E,]$%8.4<'V)#+%,S3E,*)E,>'7?"0@71&,34,wC076#E,

B7@6#"0=,ZEdE,W)hh+]E,>'7%72"'@73'/8,g7'"/0,g397@176,V/@6#,_3%"8@E,;',FEqE,?/',%"0,g7'%"',/'%,VEmE,

d/2!8"13', W^%@E]=, ^)471$$8' $A' _$7+%4' [&+*' 6+=#$4=+' B3+$%:=, ..E, **[L*a\E, S"D, u30HG,

5.07'9"0E,

BC%"'!"09=,-E,/'%,^E,_/@H7',W)hcb]E,I#",B38H,I#"30"2,7',V"."/1"%,Z/2"@,D71#,-7@63C'17'9,30,D71#,

;'632.8"1",;'4302/173'E,Z/$4$*+&%./),[a=,[\\L[[aE,

Z3C8%'"0=,eEFE, W)hb(]E,I#",S302,34,V"67.03671&G,e,Y0"8727'/0&,51/1"2"'1E,,*+%./)4'!$/.$;$<./);'

6+>.+2,*[=,)b)L)+cE,

d/9"'%330'=, gE, W)hha]E, -07", ?7@7"@, 3., 7'1"0%7@67.87'/071"71E, ;', gE, d/9"'%330'=, eE, m321"0=, /'%, VE,

_/7"0, W^%@E]=, !)*+43)4<' 7+%' =$/.);+' 2+&+4=/3)##+4=, ..E, )+L\bE, d3C1"'G, Q3#', 51/48"C, A/',

g39#C2E,

d/9"'%330'=,gE=,dE,g7'@@"'=, /'%,5E,IC2/'3?, W*(()]E, [4&+%<%$"#'6+;)&.$4=' .4' !&)&+=' $A' &3+'`$%*+%'

!$>.+&'a4.$4E,d3?"G,Y@&6#3839&,Y0"@@E,

d/0%7'=, VE, W)hh[]E,S4+' A$%' ,;;9' B3+' K$<./' $A' (%$"#' E$4A;./&E, Y07'6"13'=, SqG, Y07'6"13', >'7?"0@71&,

Y0"@@E,

d"%@10o2=,YE,W)hhc]E,V/173'/8,;271/173'E,;',YE,d"%@10o2,/'%,VE,5D"%!"09,W^%@E]=,!$/.);'_+/3)4.=*=F'

,4',4);:&./);',##%$)/3'&$'!$/.);'B3+$%:=,..E,\(bL\*+E,</2!07%9"G,</2!07%9",>'7?"0@71&,Y0"@@E,

d"9@"82/''=,VE,W)hha]E,5387%/071x1,7',"7'"0,"937@17@6#"',F"81,J,"7'",572C8/173'E,;',qE,S7%/LVy2"87',

W^%E]=, V%)8&.=/3+' 6)&.$4);.&b&' c' (%"47;)<+4' "47' +&3.=/3+' ,42+47"4<+4' 7+=' 6)&.$4);dE3$./+'

V)%)7.<*)==,..E,\ahL\h(E,Q"087'G,-",Z0C&1"0E,

, *\



d"00'@1"7'=,VEqE,W)hh+]E,B3+'_)&/3.4<'K)29'V)#+%='.4'V=:/3$;$<:')47'Z/$4$*./=E,S"D,u30HG,VC@@"88,

5/9"E,

m/9"8=, qEdE, /'%,eE^E,V31#, W)hh[]E,^)471$$8' $A'Z@#+%.*+4&);'Z/$4$*./=E, Y07'6"13'=,SqG, Y07'6"13',

>'7?"0@71&,Y0"@@E,,

m/8/7=,^E,/'%,_E,52303%7'@H&,W)h+[]E,T1#"0,538C173'@,13,S/@#O@,Q/09/7'7'9,Y03!8"2E,Z/$4$*+&%./),

a[=,)b*\L)b\(E,

38836H=,YE,W)hhc]E,5367/8,-78"22/@G,I#",e'/132&,34,<33."0/173'E,,44");'6+>.+2'$A'!$/.$;$<:,*a=,

/@#=,qE,W)h[(]E,I#",Q/09/7'7'9,Y03!8"2E,Z/$4$*+&%./),)c=,)[[L)b*E,

4E,-30%0"6#1=,..E,)L)aE,Q3@13'=,_eG,m8CD"0E,

56# , Q3C'%"%, V/173'/8, e..03/6#, 13,_C817Le02"%,

,>'7?"0@71&,Y0"@@,W0"?E,"%E,

>81" C' ".&=#%)8+4C' 1+>.47.4<+4E, * , "%E=,

A"9

A39 1"039"'"3C@,Y/01'"0@G,e',^P."072"'1/8,I"@1E,

A39 ,/'%,I#0"/1,571C/173'@E,[=/$%+'

=,_eG,e88&',

F" 7'!$/.);'e+&2$%8=E,>10"6#1G,

F"

,

m

)c\L*)aE,

S

V/.3.301=, eE, W)h+a]E, ;'103%C6173'E, ;', eE, V/.3.301, W^%E]=, ()*+' B3+$%:' )=' )' B3+$%:' $A' E$4A;./&'

6+=$;"&.$

V/@2C@"'=, ^E, W*(()]E,()*+=' )47' [4A$%*)&.$4F' ,4' [4&%$7"/&.$4' &$' ()*+' B3+$%:E, *'%, "%E=, TP430%G,

Q8/6HD"88E,

V31#=,eE^E,W)h+h]E,,@.$*)&./'_$7+;='$A'-)%<).4.4<E,Q"087'G,5.07'9"0E,

8/9=, mE, W)hhc]E,F#&, ;271/1"=, /'%, ;4, 53=, d3Df,e

Q/'%71@E,\$"%4);'$A'Z/$4$*./'B3+$%:,+c=,)\(L)[bE,

5'7%"02/'=, YE_E, /'%, gE,d/9"'%330', W*((+]E,]3+4']):=' $A' K.A+' E$;;.7+E, Y07'6"13'=, SqG, Y07'6"13',

>'7?"0@71&,Y0"@@E,

I/&830=,_E,W)hc+]E,B3+'V$==.1.;.&:'$A'E$$#+%)&.$4E,</2!07%9"G,</2!07%9"

34,,4)%/3:')47'E$$#+%)&.$4E,g3'%3'G,F78"&,)h+b]E,

"=, FE<E=, FE, e01@=, /'%, dE, B8/., W*((\]E, !$/.$;$<.+9' f%)<+4 '%

Z03'7'9"'G,_/017'C@,S7`#344E,

/LV"%3'%3=,BE, W*((\]E,Z/$4$*./=')47' &3+'B3+$%:'$A'()*+=E,</2!07%9"G,</2!07%9",>'7?"0@71&,

Y0"@@E,

A391=,5E,W*((+]E,^+&+%$<+4+.&:'.4'!$/.);'W.;+**)=F'B3+'E)=+'$A'!$/.);'!"##$%&E,>10"6#1G,-7@@E,;<5,:,

>10"6#1,>'7?"0@71&E,

A391=,5E,/'%,qE,F""@7", W*((a]E,5367/8,5C..301,/23'9,d"1"039"'"3C@,Y/01'"0@E,,4);:=+'O'g%.&.8'*b=,

\hcLa**E,

1=,5E,/'%,qE,F""@7",W*((b]E,5367/8,5C..301,/23'9,d"

\$"%4);'$A'Z/$4$*./'[4&+%)/&.$4')47'E$$%7.4)&.$4')=,*)[L*\*E,

1=,5E=,qE,F""@7"=,/'%,FE,V/C!,W*((b]E,5367/8,5C..301,7',T..301C'71&

V)#+%'S3E,*\+=,>10"6#1,>'7?"0@71&E,

F/8@1"0=,^E=,ZEFE,F/8@1"0=,/'%,^E,Q"0@6#"7%,W)h+c]E,Z?".&:9'B3+$%:')47'6+=+)%/3E,Q3@13'

/'%,Q/63'E,

"@7"=,qE,W)hcc]E,_)&3+*)&./);'_$7+;='A$%'E$*#+&.&.$4C'E$$#+%)&.$4C')4

-7@@E,>10"6#1,>'7?"0@71&E,

"@7"=,qE,W*(([]E,Q/09/7'7'9,7',1#",5C..301,Z/2"C'[=/$%+'V)#+%=,>10"6#1,>'7?"0@71&E,

, *a


