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I. Introduction 

6'3038&$/$ (*E+ D304 )++0 &0/+#+$/+5 &0 (3C '(*04+$ &0 '38@+/&/&30 *==+'/ 8*#A+/ @#&'+$2 K0 /(&$ 

@*@+#, C+ *#4?+ /(*/ 03 $*/&$=*'/3#F *0$C+# '*0 )+ 4&E+0 /3 /(&$ )*$&' >?+$/&30 &= 30+ 0+4D+'/$ /(+ 

@#+$+0'+ 3= =*&#0+$$ 83/&E+$ *05 5+'&$&30 +##3#$2P K0 @*#/&'?D*#, /(+ @#+E*&D&04 835+D, C(&'( 

*$$?8+$ /(*/ &05&E&5?*D$ *#+ @+#=+'/DF #*/&30*D *05 83/&E*/+5 +G'D?$&E+DF )F $+D=J&0/+#+$/, @#+E+0/$ * 

=?DD ?05+#$/*05&04 3= (3C '38@+/&/&30 *==+'/$ /(+ )+(*E&3# 3= )?F+#$ *05 $+DD+#$2 Z$ * '30$+>?+0'+, 

/(+ @#&'+ level *05 )*$&' comparative,static,properties 3= /(+ @#&'+ D+E+D C&/( #+4*#5 /3 '(*04+$ &0 

'38@+/&/&30 '*003/ )+ =?DDF ?05+#$/3352 K0 '30/#*$/, * 835+D /(*/ /*A+$ (+/+#34+0+3?$ =*&#0+$$ 

@#+=+#+0'+$ *05 5+'&$&30 +##3#$ &0/3 *''3?0/ +G@D*&0$ C+DD /(+ @#&'+ D+E+D *$ C+DD *$ /(+ >?*D&/*/&E+ 

*05 >?*0/&/*/&E+ +==+'/$ 3= '(*04+$ &0 '38@+/&/&302 e(+#+=3#+, 3?# @*@+# *D$3 *55#+$$+$ /(+ >?+$/&30 

3= C(+0 *05 (3C 5+E&*/&30$ =#38 =?DD #*/&30*D&/F 3# $+D=J&0/+#+$/ +'3038&$/$ $(3?D5 /*A+ &0/3 

*''3?0/2 N+'A+# aPfS9c $(3C+5 /(*/ /(+$+ 5+E&*/&30$ 8*F $38+/&8+$ )+ 3= $+'305 3#5+# 

&8@3#/*0'+2 Q3C+E+#, *$ 3?# #+$?D/$ $(3C, &/ C3?D5 )+ * $+#&3?$ 8&$/*A+ /3 *$$?8+ /(*/ /(&$ &$ 

*DC*F$ /(+ '*$+2  

<?# *#4?8+0/ &$ )*$+5 30 /(+ #+$?D/$ 3= * $+#&+$ 3= D*)3#*/3#F +G@+#&8+0/$ &0 '38)&0*/&30 C&/( 

#+'+0/DF 5+E+D3@+5 =*&#0+$$ 835+D$ *05 >?*0/*D #+$@30$+ 835+D$ C(&'( '*@/?#+ /(+ &8@*'/ 3= 

5+'&$&30 +##3#$ 30 +>?&D&)#&?8 )+(*E&3#29 <?# 5*/* &05&'*/+ /(*/ )3/( =*&#0+$$ @#+=+#+0'+$ *05 

5+'&$&30 +##3#$ *#+ '#?'&*D =3# /(+ ?05+#$/*05&04 3= '38@+/&/&302 B+ $(3C, &0 @*#/&'?D*#, /(*/ /(+ 

'38)&0*/&30 3= /(+ =*&#0+$$ *@@#3*'( C&/( /(+ >?*0/*D #+$@30$+ +>?&D&)#&?8 *@@#3*'( 03/ 30DF 

'*@/?#+$ /(+ '38@*#*/&E+ $/*/&' *$@+'/$ 3= )?F+# *05 $+DD+# )+(*E&3# E+#F C+DD )?/ *D$3 +0*)D+$ ?$ /3 

8*A+ @#+'&$+ >?*0/&/*/&E+ @#+5&'/&30$ 3= *E+#*4+ @#&'+$ *$ C+DD *$ /(+ C(3D+ 5&$/#&)?/&30 3= @#&'+$ 

*'#3$$ *DD 3?# +G@+#&8+0/$2  

e(+ $/*#/&04 @3&0/ 3= 3?# +G*8&0*/&30 &$ * )&D*/+#*D )*#4*&0&04 +G@+#&8+0/, /(+ $3J'*DD+5 

?D/&8*/?8 4*8+, &0 C(&'( * )?F+# *05 * $+DD+# )*#4*&0 3E+# /(+ @#&'+ 3= *0 &05&E&$&)D+ 43352 e(+ 

                                                 
P e(+#+ &$ 03C * D*#4+ )35F 3= +E&5+0'+ &05&'*/&04 /(*/ * 030J0+4D&4&)D+ 0?8)+# 3= @+3@D+ '*#+ 03/ 30DF *)3?/ /(+&# 3C0 
8*/+#&*D @*F3== )?/ *D$3 *)3?/ =*&#0+$$2 K/ (*$ )++0 $(3C0 /(*/ =*&#0+$$ 83/&E+$ *#+ )+(*E&3#*DDF &8@3#/*0/ +E+0 ?05+# 
#*/(+# (&4( $/*A+ D+E+D$ *05 &0 * C&5+ E*#&+/F 3= 5&==+#+0/ '30/+G/$2 %3# $?#E+F$ *)3?/ /(+ #3D+ 3= =*&#0+$$ '30'+#0$ &0 
$/#*/+4&' &0/+#*'/&30$, $++ .*8+#+# a9::;c 3# %+(# *05 X'(8&5/ a9::;c, =3# +G*8@D+2 K0 *55&/&30, /(+#+ &$ *D$3 * D3/ 3= 
+E&5+0'+ &05&'*/&04 /(*/ 8*0F &05&E&5?*D$ 5+E&*/+ =#38 @+#=+'/ #*/&30*D&/F a.*8+#+# 9::;c2  
9 L+'+0/DF 5+E+D3@+5 =*&#0+$$ 835+D$ &0'D?5+ L*)&0 aPff;c, _+E&0+ aPffRc, %+(# *05 X'(8&5/ aPfffc, 7?=C+0)+#4 *05 
\&#'($/+&4+# aPfffc, %*DA *05 %&$'()*'(+# aPfffc *05 N3D/30 *05 <'A+0=+D$ a9:::c2 e(+ >?*0/*D #+$@30$+ +>?&D&)#&?8 
*@@#3*'(, C(&'( '*@/?#+$ /(+ &5+* 3= 03&$F )+$/ #+@DF )+(*E&3#, C*$ 5+E+D3@+5 )F 1'\+DE+F *05 Y*D=#+F aPff[c2 
d3+#++ *05 Q3D/ a9:::, 9::Pc, d3+#++, Q3D/ *05 Y*D=#+F a9::9c *05 d3+#++, Q3D/ *05 _*?#F a9::9c $?''+$$=?DDF *@@D&+5 
/(+ *@@#3*'( /3 +G@D*&0 /(+ $*D&+0/ )+(*E&3#*D =+*/?#+$ 3= 8*0F 5&==+#+0/ 4*8+$2 %3# * '#&/&'*D 5&$'?$$&30 3= /(+ >?*0/*D 
#+$@30$+ *@@#3*'( $++ Q*&D+, Q3#/*'$? *05 \3$+03'A a9::;c2 
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)?F+#g$ *05 $+DD+#g$ 830+/*#F E*D?*/&30 3= /(+ 4335 &$ '38830 A03CD+54+2 e(+ $+DD+# '*0 8*A+ 

+G*'/DF 30+ @#&'+ 3==+# /3 /(+ )?F+#, C(&'( /(+ D*//+# '*0 *''+@/ 3# #+I+'/2 K= /(+ 3==+# &$ #+I+'/+5 03 

/#*5+ 3''?#$W '30E+#$+DF, /(+ /#*5+ 3''?#$ */ /(+ @#3@3$+5 @#&'+ &= &/ &$ *''+@/+52 B+ /(+0 '305?'/ 

8*#A+/ +G@+#&8+0/$ &0 C(&'( C+ *55 '38@+/&04 )?F+#$ 3# $+DD+#$ /3 /(+ )&D*/+#*D 4*8+ &0 3#5+# /3 

+G*8&0+ /(+ &8@*'/ 3= '38@+/&/&30 30 @#&'+$2 e(+ @#+E*&D&04 835+D @#+5&'/$ /(*/ /(+ @#&'+ $+//&04 

$+DD+# $(3?D5 #+*@ E&#/?*DDF /(+ C(3D+ $?#@D?$ &0 /(+ )&D*/+#*D )*#4*&0&04 4*8+, )?/ &/ &$ C+DD A03C0 

/(*/ /(&$ &$ 4+0+#*DDF 03/ /(+ '*$+ )+'*?$+ /(+ )?F+#$ #+$&$/ ?0=*&# 3==+#$ adO/(, X'(8&//)+#4+# *05 

X'(C*#V+ PfR9, dO/( *05 e&+/V Pff:, L3/( Pff[c2 e(+ >?+$/&30 /(+0 &$ (3C * D&//D+ )&/ 3= 

'38@+/&/&30 H /(+ *55&/&30 3= I?$/ 30+ '38@+/&04 )?F+# 3# $+DD+# H *==+'/$ 8*#A+/ @#&'+$ *05, &= $3, 

C(*/ /(+ ?05+#DF&04 8+'(*0&$8$ *#+2  

B+ =&05 /(*/ /(+ *55&/&30 3= I?$/ 30+ '38@+/&/3# (*$ * E+#F D*#4+ &8@*'/ 30 8*#A+/ @#&'+$2 e(+ 

&0/#35?'/&30 3= '38@+/&/&30 )+/C++0 /C3 )?F+#$ #+5?'+$ /(+&# *E+#*4+ $(*#+ 3= /(+ 4*&0$ =#38 /#*5+ 

=#38 h9 @+#'+0/ /3 #3?4(DF 9: @+#'+0/2 13#+3E+#, &= C+ +G/+05 /(+ '38@+/&/&30 /3 * /3/*D 3= =&E+ 

'38@+/&04 )?F+#$, /(+&# *E+#*4+ $(*#+ =?#/(+# =*DD$ /3 P9 H Ph @+#'+0/2 e(?$, '38@+/&/&30 *8304 

)?F+#$ (*$ * $/#304 *05 ?0*8)&4?3?$ &8@*'/ 30 8*#A+/ @#&'+$, *05 /(+#+ &$ * $(*#@ 5&$'30/&0?&/F 

)+/C++0 03 '38@+/&/&30 *05 * D&//D+ )&/ 3= '38@+/&/&302 e(+ &0/#35?'/&30 3= '38@+/&/&30 )+/C++0 /C3 

$+DD+#$ =?#/(+# $?@@3#/$ /(&$ 5&$'30/&0?&/F2 e(+ )?F+#i$ *E+#*4+ $(*#+ 3= /(+ 4*&0$ =#38 /#*5+ 

&0'#+*$+$ =#38 h9 @+#'+0/ /3 #3?4(DF b[ @+#'+0/ &0 /(&$ '*$+2  

K0/?&/&E+DF, $+D=J&0/+#+$/ $++8$ /3 )+ *0 &8@3#/*0/ 5#&E&04 =3#'+ )+(&05 /(+ +==+'/$ 3= 

'38@+/&/&302 K/ &$, /(+#+=3#+, &#30&', /(*/ /(+ @#+E*&D&04 835+D &$ ?0*)D+ /3 '*@/?#+ /(+ @3C+#=?D 

+==+'/$ 3= )?F+# '38@+/&/&30W *''3#5&04 /3 /(&$ 835+D, /(+ @#&'+ $+//&04 $+DD+#$ *D#+*5F #+*@ /(+ +0/&#+ 

4*&0$ =#38 /#*5+ &0 /(+ )&D*/+#*D $&/?*/&302 e(?$, /(+ &0/#35?'/&30 3= )?F+# '38@+/&/&30 '*0 (*E+ 03 

&8@*'/ 30 8*#A+/ @#&'+$2 K0 '30/#*$/, *0 *@@#3*'( C(&'( *$$?8+$ (+/+#34+0+3?$ =*&#0+$$ 

@#+=+#+0'+$ '*0 +G@D*&0 )3/( C(F /(+ $+DD+# 8*A+$ 4#++5&+# 3==+#$ *05 C(F /(+ )?F+#$ *#+ C&DD&04 /3 

*''+@/ /(+ $+DD+#i$ D3C+# 3==+#$2 K/ @#+5&'/$, &0 @*#/&'?D*#, /(*/ =*&#J8&05+5 )?F+#$ *#+ D+$$ D&A+DF /3 

#+I+'/ D3C 3==+#$ &= /(+F )+D&+E+ /(*/ /(+ '38@+/&04 )?F+#a$c C&DD *''+@/ /(+$+ 3==+#$2 e(+ 5*/* =?DDF 

$?@@3#/$ /(&$ @#+5&'/&302 K0 =*'/, /(+ )?F+#$i +G@+'/*/&30$ *)3?/ /(+&# #&E*D$i *''+@/*0'+ )+(*E&3# &$ 

the,8*I3# 5+/+#8&0*0/ 3= '(*04+$ &0 )?F+# )+(*E&3# *'#3$$ 5&==+#+0/ '38@+/&/&E+ $&/?*/&30$2;  

                                                 
; `3/+ /(*/ * $+D=&$( )?F+# *''+@/$ *0F @3$&/&E+ 3==+# #+4*#5D+$$ 3= C(*/ '38@+/&04 )?F+#$ 532 e(?$, /(+ )+(*E&3# 3= * 
$+D=&$( )?F+# &$ 03/ *==+'/+5 )F /(+ +G@+'/*/&30 *)3?/ /(+ 3/(+# )?F+#$i )+(*E&3#2 



 

 

;

e(+ =*&#0+$$ *@@#3*'( @#+5&'/$ /(+ >?*D&/*/&E+ '38@*#*/&E+ $/*/&' +==+'/ 3= /(+ &0/#35?'/&30 3= 

$+DD+# '38@+/&/&30 '3##+'/DF )?/ 3E+#+$/&8*/+$ /(+ +==+'/ >?*0/&/*/&E+DF2 _&A+ /(+ @#+E*&D&04 835+D, 

/(+ =*&#0+$$ *@@#3*'( @#+5&'/$ /(*/ /(+ $+DD+#$ 4*&0 E&#/?*DDF 03/(&04 =#38 /#*5+ C(+0 */ D+*$/ /C3 

@#&'+ $+//&04 $+DD+#$ '38@+/+ C&/( +*'( 3/(+# )?/ /(+ +8@&#&'*D #+$?D/$ $(3C /(*/ /(+ /#*5&04 $+DD+# 

$/&DD #+'+&E+$ * 030J0+4D&4&)D+ $(*#+2 Q3C+E+#, /(+ '38)&0*/&30 3= /(+ =*&#0+$$ *@@#3*'( C&/( /(+ 

>?*0/*D #+$@30$+ +>?&D&)#&?8 a]L6c *@@#3*'( $3DE+$ /(&$ @#3)D+82 K= /(+#+ &$ '38@+/&/&30 *8304 

@#&'+ $+//&04 $+DD+#$, 5+'&$&30 +##3#$ *#+ 3= =&#$/ 3#5+# &8@3#/*0'+ )+'*?$+ /(+F C+*A+0 /(+ $+DD+#$i 

&0'+0/&E+$ /3 3E+#)&5 +*'( 3/(+# 5+'&$&E+DF2 K0 /(+ *)$+0'+ 3= 5+'&$&30 +##3#$, N+#/#*05 D&A+ 

'38@+/&/&30 C&DD =3#'+ /(+ $+DD+#$ /3 3E+#)&5 ?0/&D /(+ +0/&#+ 4*&0$ =#38 /#*5+ 43 /3 /(+ )?F+#2 N?/ &0 

*0 +>?&D&)#&?8 )*$+5 30 =*&#0+$$ @#+=+#+0'+$ *05 5+'&$&30 +##3#$, $+DD+# i A03C$ /(*/ '38@+/&04 

$+DD+# j &$ D&A+DF /3 )&5 * @#&'+ C(+#+ (+ #+/*&0$ * $&V+*)D+ $(*#+ 3= /(+ 4*&0$ =#38 /#*5+2 Q+0'+, i (*$ 

03 &0'+0/&E+ /3 3==+# * @#&'+ 4&E&04 /(+ )?F+# /(+ =?DD $?#@D?$2  

e(+ '38)&0*/&30 3= /(+ =*&#0+$$ *@@#3*'( C&/( /(+ ]L6 *@@#3*'( *D$3 '*@/?#+$ /(+ 3/(+# 

8*I3# >?*D&/*/&E+ #+$?D/$ 3= 3?# +G@+#&8+0/$ '3##+'/DF2 %&#$/, * '30$&5+#*)D+ C&DD&040+$$ /3 #+I+'/ 

?0=*&# @#&'+ 3==+#$ $+E+#+DF '30$/#*&0$ /(+ $+DD+#i$ @#&'+J$+//&04 @3C+# &0 /(+ )&D*/+#*D '*$+2 X+'305, 

*$ /(+ 835+D @#+5&'/$, /(+ )?F+#$i C&DD&040+$$ /3 #+I+'/ * 4&E+0 3==+# 5+'#+*$+$ $?)$/*0/&*DDF *$ /(+ 

0?8)+# 3= '38@+/&/3#$ &0'#+*$+$2 e(&#5, /(&$ #+5?'/&30 &0 /(+ C&DD&040+$$ /3 #+I+'/ &$ 5?+ /3 /(+ 

&8@*'/ 3= '38@+/&/&30 30 )?F+#$i )+D&+=$ *)3?/ /(+&# #&E*D$g #+I+'/&30 )+(*E&3#2 e(+ (&4(+# /(+ 

0?8)+# 3= '38@+/&04 )?F+#$, /(+ 4#+*/+# &$ * 4&E+0 )?F+#g$ @#3)*)&D&/F )+D&+= /(*/ 30+ 3= /(+ 3/(+# 

)?F+#$ C&DD *''+@/ /(+ 3==+#2 %3?#/(, *0 &0'#+*$+ &0 /(+ 0?8)+# 3= '38@+/&04 )?F+#$ '*?$+$ * D*#4+ 

5+'#+*$+ &0 /(+ #+I+'/&30 #&$A /(+ $+DD+#$ =*'+ 5?+ /3 /(+ (+/+#34+0+&/F &0 =*&#0+$$ @#+=+#+0'+$ *05 /(+ 

'(*04+$ &0 #+$@305+# )+(*E&3#2 "D/&8*/+DF, /(+ $+DD+#$ /*A+ *5E*0/*4+ 3= /(+ D3C+# #+I+'/&30 #&$A )F 

3==+#&04 /(+ )?F+#$ 8?'( D+$$2 

K0 /(+ =&0*D @*#/ 3= /(+ @*@+#, C+ $(3C /(*/ /(+ '38)&0+5 *@@#3*'( +E+0 +0*)D+$ ?$ /3 8*A+ 

>?*0/&/*/&E+DF *''?#*/+ @#+5&'/&30$ &= C+ *@@DF * =?DDF @*#*8+/+#&V+5 E+#$&30 3= /(+ 835+D2 B+ ?$+ 

+G*'/DF /(+ $*8+ 5&$/#&)?/&30 3= =*&#0+$$ @#+=+#+0'+$ *$$?8+5 )F %+(# *05 X'(8&5/ aPfffc2 e(?$, 

C+ '38@D+/+DF /&+ 3?# (*05$ C&/( #+4*#5 /3 3?# *$$?8@/&30$ *)3?/ =*&#0+$$ @#+=+#+0'+$2 

`+E+#/(+D+$$, /(+ @#+5&'/+5 *E+#*4+, 8+5&*0, *05 835*D @#&'+$ =3# *DD =3?# /#+*/8+0/$ *#+ >?&/+ 'D3$+ 

/3 /(+ #+$@+'/&E+ *'/?*D *E+#*4+, 8+5&*0, *05 835*D @#&'+$2  

e(+#+ *#+ * =+C 3/(+# +G@+#&8+0/*D @*@+#$ C(&'( +G*8&0+ /(+ '38@*#*/&E+ $/*/&' &8@*'/ 3= 

'(*04+$ &0 '38@+/&/&30 30 @#&'+$2 K0 * @&30++#&04 $/?5F L3/(, Y#*$0&A*#, <A?03J%?I&C*#*, *05 
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M*8&# aPffPc '38@*#+ /(+ #+$?D/$ 3= ?D/&8*/?8 4*8+$ C&/( /(3$+ =#38 8*#A+/ 4*8+$ C&/( 0&0+ 

'38@+/&04 $+DD+#$ *05 30DF 30+ )?F+# C(3 &$ =3#'+5 /3 /*A+ /(+ (&4(+$/ 3==+#2 e(?$, L3/( +/ *D2 

aPffPc &0/#35?'+ * E+#F D*#4+ *83?0/ 3= '38@+/&/&30 30 /(+ $+DD+#$i $&5+ C&/( 0&0+ '38@+/&04 $+DD+#$ 

*05 )?F+#g$ 3)D&4*/&30 /3 /*A+ /(+ (&4(+$/ 3==+# &0 *DD '*$+$2 e(+&# $+//&04 53+$ 03/ @+#8&/ /(+ $/?5F 

3= /(+ &8@*'/ 3= * $8*DD *83?0/ 3= '38@+/&/&302 e(+ =3'?$ 30 $+DD+# '38@+/&/&30 *D$3 D&8&/$ /(+ 

+8@&#&'*D &0$&4(/$ &0/3 /(+ '38@*#*/&E+ $/*/&'$ 3= )?F+#$i #+I+'/&30 )+(*E&3#2 dO/(, 1*#'(*05, *05 

L?DD&+#+ aPffbc *05 d#3$$A3@= a9::;c *D$3 '305?'/+5 +G@+#&8+0/$ C(+#+ /(+F E*#&+5 /(+ 0?8)+# 3= 

'38@+/&/3#$2 d#3$$A3@= $(3C+5, &0 @*#/&'?D*#, /(*/ #+&0=3#'+8+0/ D+*#0&04 835+D$ *#+ ?0*)D+ /3 

+G@D*&0 &8@3#/*0/ +==+'/$ 3= '38@+/&/&302 Q3C+E+#, 030+ 3= /(+$+ @*@+#$ '30$&5+#$ /(+ &8@D&'*/&30$ 

3= =*&#0+$$ 3# ]L6 835+D$ *05 030+ 3= /(+8 @#3E&5+$ * unified quantitative &0/+#@#+/*/&30 3= /(+ 

5*/* &0 /+#8$ 3= =*&#0+$$ *05 5+'&$&30 +##3#$2 e3 3?# A03CD+54+, /(+ d3+#++ *05 Q3D/ a9:::c @*@+# 

&$ 30DF 30+ /(*/ '38)&0+$ /(+ =*&#0+$$ *@@#3*'( C&/( /(+ ]L6 *@@#3*'(2 e(+&# @*@+# &$, (3C+E+#, 

D&8&/+5 /3 /(+ $/?5F 3= )&D*/+#*D )*#4*&0&04 )+(*E&3#, &2+2, /(+F 53 03/ +G*8&0+ '38@+/&/&302  

e(+ #+8*&05+# 3= /(+ @*@+# &$ $/#?'/?#+5 *$ =3DD3C$T K0 X+'/&30 KK C+ @#+$+0/ /(+ +G@+#&8+0/*D 

5+$&402 K0 X+'/&30 KKK C+ 5&$'?$$ /(+ @#+5&'/&30$ 3= /(+ =*&#0+$$ *@@#3*'( *05 * ]L6 *@@#3*'( /(*/ 

*$$?8+$ $+D=&$( @#+=+#+0'+$2 e(&$ +0*)D+$ ?$ /3 $++ C(+0 +*'( 3= /(+ /C3 *@@#3*'(+$, '30$&5+#+5 

&05&E&5?*DDF, =*&D$ /3 @#+5&'/ /(+ +8@&#&'*D #+4?D*#&/&+$2 X+'/&30 Kj @#+$+0/$ 3?# +G@+#&8+0/*D #+$?D/$ 

*05 C+ @#3E&5+ * ?0&=&+5 &0/+#@#+/*/&30 3= /(+ 5*/* &0 /+#8$ 3= * '38)&0+5 ]L6J=*&#0+$$ 835+D &0 

X+'/&30 j2 X+'/&30 jK '30'D?5+$ /(+ @*@+#2  

 

II. The Experimental Design 

A. Treatment Conditions 

B+ $+/ ?@ /(#++ /#+*/8+0/ '305&/&30$ /3 /+$/ =3# /(+ +==+'/ 3= '38@+/&/&30 30 8*#A+/ @#&'+$2 K0 30+ 

/#+*/8+0/, C+ '305?'/+5 *0 ?D/&8*/?8 )*#4*&0&04 4*8+ )+/C++0 * )?F+# *05 * $+DD+# &0 C(&'( 

'38@+/&/&30 &$ '38@D+/+DF *)$+0/2 K0 /(+ $+'305 /#+*/8+0/, C+ &0/#35?'+5 * '38@+/&04 )?F+# &0/3 

/(+ )*#4*&0&04 4*8+2 K0 /(+ /(&#5 /#+*/8+0/, C+ &0'#+*$+5 /(+ 0?8)+# 3= '38@+/&04 )?F+#$ )F 

&0/#35?'&04 /(#++ =?#/(+# )?F+#$, #+$?D/&04 &0 * /3/*D 3= =&E+ '38@+/&04 )?F+#$2 K0 /(+ =3?#/( 

/#+*/8+0/, C+ *55+5 * '38@+/&04 $+DD+# /3 /(+ ?D/&8*/?8 )*#4*&0&04 4*8+2 e(+ '38@*#&$30 )+/C++0 

/(+ ?D/&8*/?8 4*8+ a(+0'+=3#/( '*DD+5 "dc *05 /(+ /#+*/8+0/$ C&/( /C3 '38@+/&/3#$ H +&/(+# /C3 

'38@+/&04 )?F+#$ 3# /C3 '38@+/&04 $+DD+#$ H *DD3C$ ?$ /3 $/?5F (3C /(+ introduction 3= 
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'38@+/&/&30 *==+'/$ @*#/&'&@*0/$i )+(*E&3# *05 8*#A+/ @#&'+$2 e(+ '38@*#&$30 )+/C++0 /(+ 

/#+*/8+0/$ C&/( /C3 *05 =&E+ '38@+/&04 )?F+#$ 4&E+$ ?$ &0=3#8*/&30 *)3?/ (3C *0 increase &0 )?F+# 

'38@+/&/&30 *==+'/$ )+(*E&3# *05 8*#A+/ @#&'+$2  

K0 /(+ "d, * )?F+# *05 * $+DD+# (*E+ /3 *4#++ 30 /(+ 5&E&$&30 3= * 4&E+0 )*#4*&0&04 $?#@D?$ 3= 

P:: 830+F ?0&/$2 e(+ #?D+$ 3= /(+ 4*8+ $/&@?D*/+ /(*/ /(+ $+DD+# 3==+#$ /(+ )?F+# *0 *)$3D?/+ $(*#+ s 

!":, P, 9, ;, k, P::# 3= /(+ 4*&0$ =#38 /#*5+ *05 /(+ )?F+# /(+0 +&/(+# *''+@/$ 3# #+I+'/$ /(&$ $(*#+2 

%3# '30E+0&+0'+, C+ /(+#+=3#+ '*DD /(+ $+DD+# * l@#3@3$+#m *05 /(+ )?F+# * l#+$@305+#m2 K= /(+ 3==+# 

&$ *''+@/+5, /(+ @#3@3$+#i$ $(*#+ 3= /(+ $?#@D?$ &$ P:: H s *05 /(+ #+$@305+#i$ $(*#+ &$ sh2 K= /(+ 3==+# 

&$ #+I+'/+5, )3/( @D*F+#$ +*#0 V+#32  

K0 /(+ 8*#A+/ 4*8+$ C&/( #+$@305+# a)?F+#c '38@+/&/&30, C+ (*5 /C3 3# =&E+ #+$@305+#$, 

#+$@+'/&E+DF2 K0 /(+ 8*#A+/ 4*8+ C&/( @#3@3$+# a$+DD+#c '38@+/&/&30 /(+#+ C+#+ /C3 @#3@3$+#2 K0 /(+ 

=3DD3C&04, C+ '*DD /(+ /#+*/8+0/ C&/( /C3 #+$@305+#$ l#+$@305+# '38@+/&/&30 C&/( /C3 #+$@305+#$m 

aL.9c, /(+ /#+*/8+0/ C&/( [ #+$@305+#$ l#+$@305+# '38@+/&/&30 C&/( [ #+$@305+#$m aL.[c *05 /(+ 

/#+*/8+0/ C&/( /C3 @#3@3$+#$ l@#3@3$+# '38@+/&/&30 C&/( /C3 @#3@3$+#$m aY.9c2 X&0'+ C+ C+#+ 

&0/+#+$/+5 &0 /(+ @?#+ +==+'/ 3= 30+ 3# =3?# *55&/&30*D '38@+/&/3#$, #+$@+'/&E+DF, C+ A+@/ /(+ $/#?'/?#+ 

3= /(+ 4*8+$ C&/( '38@+/&/&30 &5+0/&'*D /3 /(*/ 3= /(+ "d2 e(+#+ &$ I?$/ 30+ @#3@3$+# &0 L.9 *05 

L.[ C(3 8*A+$ * $&04D+ 3==+# s !":, P, 9, ;, k, P::#2 ZDD #+$@305+#$ /(+0 $&8?D/*0+3?$DF *''+@/ 

3# #+I+'/ /(&$ 3==+#2 K= *DD #+$@305+#$ #+I+'/, 03 4*&0$ =#38 /#*5+ 3''?# *05 *DD @D*F+#$ +*#0 V+#32 K= */ 

D+*$/ 30+ #+$@305+# *''+@/$, /#*5+ )+/C++0 /(+ @#3@3$+# *05 /(+ *''+@/&04 #+$@305+# 3''?#$ C&/( /(+ 

@#3@3$+# +*#0&04 P:: H s *05 /(+ *''+@/&04 #+$@305+# +*#0&04 s2 ZDD 3/(+# #+$@305+#$ +*#0 03/(&042 

K= $+E+#*D #+$@305+#$ *''+@/ /(+ 3==+#, 30+ 3= /(+8 &$ #*0538DF '(3$+0 /3 )+ /(+ /#*5+#2 6*'( 

*''+@/&04 #+$@305+# (*$ /(+ $*8+ @#3)*)&D&/F 3= C&00&042 e(+ 030J/#*5&04 #+$@305+#$ *4*&0 *DD +*#0 

V+#3, C(+#+*$ /(+ @#3@3$+# *05 /(+ #*0538DF '(3$+0 #+$@305+# +*#0 P:: H s *05 s, #+$@+'/&E+DF2 K0 

Y.9, /(+ /C3 @#3@3$+#$ $&8?D/*0+3?$DF 8*A+ *0 3==+# si !":, P, 9, ;, k, P::#, i n P,92 e(+0 /(+ 

#+$@305+# '*0 *''+@/ 30+ 3= /(+$+ 3==+#$2 K= /(+ #+$@305+# #+I+'/$ )3/( 3==+#$, *DD /(#++ @D*F+#$ +*#0 

V+#3W &= /(+ 3==+# si a& n P,9c &$ *''+@/+5, @#3@3$+# i +*#0$ P:: H si, @#3@3$+# j $ i +*#0$ V+#3, *05 /(+ 

#+$@305+# +*#0$ si2  

 

                                                 
h e(+#+ &$ * ?0&>?+ #+D*/&30 )+/C++0 /(+ )?F+#i$ $(*#+ 3= /(+ 4*&0$ =#38 /#*5+ *05 /(+ 8*#A+/ @#&'+ p */ C(&'( /(+ 4335 
&$ $3D52 _+/ c 5+03/+ /(+ '3$/ 3= /(+ 4335 /3 /(+ $+DD+# C(&D+ v #+@#+$+0/$ /(+ )?F+#i$ 830+/*#F E*D?*/&30 3= /(+ 43352 
e(+0 /(+ )?F+#i$ *)$3D?/+ $(*#+ s &$ 5+=&0+5 *$ s n v H p *05 /(+ $+DD+#$i *)$3D?/+ $(*#+ &$ @ H '2 K0 3?# +G@+#&8+0/$ C+ 
(*E+ $+/ ' n : *05 E n P::2  



 

 

S

B. Procedures 

B+ '305?'/+5 * /3/*D 3= /+0 +G@+#&8+0/*D $+$$&30$, C&/( /C3 $+$$&30$ +*'( &0 "d, &0 L.9, *05 &0 

Y.9 *05 =3?# $+$$&30$ &0 L.[ C+2 ZDD $+$$&30$ /33A @D*'+ &0 ^*0?*#F Pfff *05 ^*0?*#F 9:::2 B+ 

#+'#?&/+5 9h $?)I+'/$ =3# +*'( $+$$&302[ <E+#*DD 9;R $?)I+'/$ @*#/&'&@*/+5 &0 /(+ +G@+#&8+0/$, C&/( 

+*'( $?)I+'/ @*#/*A&04 &0 +G*'/DF 30+ $+$$&302 X?)I+'/$ C+#+ $/?5+0/$ =#38 /(+ "0&E+#$&/F 3= M?#&'( 

*05 /(+ XC&$$ %+5+#*D K0$/&/?/+ 3= e+'(03D34F a6eQc &0 M?#&'(2 e(+ +G@+#&8+0/$ C+#+ &8@D+8+0/+5 

C&/( /(+ (+D@ 3= /(+ +G@+#&8+0/*D $3=/C*#+ VJe#++ a%&$'()*'(+# Pfffc2  

X?)I+'/$ C+#+ $+*/+5 */ '38@?/+# /+#8&0*D$, C(+#+ /(+F #+'+&E+5 C#&//+0 &0$/#?'/&30$ *05 

+0/+#+5 /(+&# 5+'&$&30$ C&/(3?/ '388?0&'*/&04 C&/( 30+ *03/(+#2 e(+ '38@?/+# /+#8&0*D$ C+#+ 

D3'*/+5 &0 $+@*#*/+ '*##+D$ $3 /(*/ $?)I+'/$ '3?D5 8*A+ /(+&# 5+'&$&30$ &0 '38@D+/+ '30=&5+0/&*D&/F2 

Z030F8&/F *8304 /(+ @D*F+#$ C*$ 4?*#*0/++5 )+'*?$+ */ 03 @3&0/ 5?#&04 a*05 *=/+#c /(+ +G@+#&8+0/ 

5&5 $?)I+'/$ #+'+&E+ &0=3#8*/&30 *)3?/ C(38 /(+F C+#+ &0/+#*'/&04 C&/(2 e(+ $?)I+'/$ +*#0+5 * 

$(3CJ?@ =++ 3= P: XC&$$ =#*0'$ a.Q%P % o:2Rc @D?$ +*#0&04$ )*$+5 30 /(+&# 5+'&$&30$ 5?#&04 /(+ 

+G@+#&8+0/2 e(+&# +*#0&04$ *E+#*4+5 9;2P:, 9P2;: *05 PR29: XC&$$ %#*0'$ =3# L.[, L.9 *05 "d, 

#+$@+'/&E+DF2 Z $+$$&30 D*$/+5 *@@#3G&8*/+DF b[ /3 f: 8&0?/+$2 K0 3#5+# /3 8*&0/*&0 * '30$/*0/ $/*A+ 

$&V+ @+# @+#$30 *'#3$$ /(+ /#+*/8+0/$, C+ E*#&+5 /(+ +G'(*04+ #*/+ )+/C++0 +G@+#&8+0/*D 830+F *05 

XC&$$ %#*0'$2 e(+ 0?8)+# 3= XC&$$ =#*0'$ @+# P:: +G@+#&8+0/*D 830+F ?0&/$ C*$ *5I?$/+5 $3 /(*/ 

/(+ 4*&0$ =#38 /#*5+ 5&E&5+5 )F /(+ 0?8)+# 3= @D*F+#$ C*$ * '30$/*0/ .Q% P29: *'#3$$ '305&/&30$2 

e(?$, /(+ E*D?+ 3= P:: +G@+#&8+0/*D 830+F ?0&/$ C*$ .Q% b29: &0 L.[, .Q% ;2S: &0 L.9, *05 

Y.9, *05 .Q% 92h: &0 /(+ "d2 

K/ &$ C+DD A03C0 /(*/ )+(*E&3# &0 +G@+#&8+0/*D 8*#A+/$ $38+/&8+$ +G(&)&/$ D*#4+ '(*04+$ 3E+# 

/&8+2 e(+#+=3#+, +*'( +G@+#&8+0/*D $+$$&30 D*$/+5 9: @+#&35$2 X?)I+'/$ C+#+ #*0538DF 8*/'(+5 C&/( 

3/(+# @#3@3$+#$ *05p3# #+$@305+#$, #+$@+'/&E+DF, &0 +*'( @+#&352 e(+F A0+C 03/(&04 *)3?/ /(+ 

@#+E&3?$ )+(*E&3# 3= /(+ $?)I+'/$ C&/( C(38 /(+F C+#+ 8*/'(+5 &0 * @+#&352 L*0538 8*/'(&04 *05 

/(+ *)$+0'+ 3= #+@?/*/&30 )?&D5&04 3@@3#/?0&/&+$ +0$?#+5 /(*/ $?)I+'/$ '3?D5 03/ '305&/&30 /(+&# 

'?##+0/ )+(*E&3# 30 /(+&# '?##+0/ 3@@30+0/$g @*$/ )+(*E&3#2 e(+ #+@+/&/&30 3= /(+ $*8+ /#+*/8+0/ 

'305&/&30 3E+# 9: @+#&35$ @+#8&/$ /(+ 3)$+#E*/&30 C(+/(+# /(+ $?)I+'/$g )+(*E&3# '30E+#4+$ /3 * 

$/*)D+ @*//+#0 &0 /(+ 5&==+#+0/ /#+*/8+0/$2  

X?)I+'/$ C+#+ #*0538DF *$$&40+5 /(+ #3D+ 3= * @#3@3$+# 3# * #+$@305+# */ /(+ )+4&00&04 3= * 

$+$$&302 e(+F #+/*&0+5 /(&$ #3D+ /(#3?4(3?/ /(+ C(3D+ $+$$&302 K0 +*'( @+#&35, @#3@3$+#$ +0/+#+5 *0 
                                                 
[ 7?+ /3 03J$(3CJ?@$ C+ (*5 30DF 99 $?)I+'/$ &0 30+ 3= /(+ "d $+$$&30$2  
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3==+# C(&'( C*$ $+0/ /3 /(+ 8*/'(+5 #+$@305+#$2 e(+0 /(+ #+$@305+#$ $&8?D/*0+3?$DF 5+'&5+5 

C(+/(+# /3 *''+@/ 3# #+I+'/ /(+ 3==+#2 K0 /(+ L.9 /#+*/8+0/, #+$@305+#$ *D$3 &05&'*/+5 C(+/(+# /(+F 

)+D&+E+5 /(*/ /(+ 3/(+# #+$@305+# C3?D5 *''+@/ 3# #+I+'/ /(+ 3==+#2 K0 /(+ L.[ /#+*/8+0/, #+$@305+#$ 

&05&'*/+5 /(+&# )+D&+= *)3?/ (3C 8*0F 3/(+# #+$@305+#$ C3?D5 *''+@/ /(+ 3==+#2 e(+ '38@?/+# 

$'#++0$ &0=3#8+5 $?)I+'/$ */ /(+ +05 3= +*'( @+#&35 *)3?/ /(+&# 3C0 *'/&30$ *05 @*F3==$ *$ C+DD *$ 

/(3$+ 3= /(+&# 3@@30+0/$2 %3# &0$/*0'+, +*'( #+$@305+# C*$ &0=3#8+5 *)3?/ /(+ @#3@3$+#i$ 3==+# *05 

@*F3== *05 /(+ 8*/'(+5 #+$@305+#i$ *'/&30 *05 @*F3== &0 L.92 X?)I+'/$ #+'+&E+5 03 &0=3#8*/&30 

*)3?/ /(+ )+(*E&3# *05 /(+ @*F3== 3= 3/(+# @D*F+#$ 3?/$&5+ 3= /(+&# 4#3?@2S  

B+ ?$+5 8*/'(&04 4#3?@$ &0 +*'( $+$$&302 Z 8*/'(&04 4#3?@ &$ * $?)@3@?D*/&30 3= @D*F+#$ &0 * 

$+$$&30 /(*/ &0/+#*'/$ &05+@+05+0/DF 3= /(+ 3/(+# 8*/'(&04 4#3?@$2 K0 @*#/&'?D*#, VJe#++ #*0538DF 

8*/'(+5 $?)I+'/$ 30DF C&/( /(3$+ C(3 )+D304+5 /3 /(+&# 8*/'(&04 4#3?@, *05 03/ C&/( @D*F+#$ &0 

3/(+# 8*/'(&04 4#3?@$2 e(+ *5E*0/*4+ 3= /(&$ /+'(0&>?+ &$ /(*/ &/ &0'#+*$+$ /(+ 0?8)+# 3= 

&05+@+05+0/ 3)$+#E*/&30$W )+(*E&3# &0 +*'( 8*/'(&04 4#3?@ &$ &05+@+05+0/ 3= /(*/ &0 /(+ 3/(+# 

8*/'(&04 4#3?@$2 B&/(3?/ 8*/'(&04 4#3?@$, *0 +0/&#+ $+$$&30 C3?D5 F&+D5 30DF 30+ &05+@+05+0/ 

3)$+#E*/&302 e(+#+ C+#+ /(#++ 8*/'(&04 4#3?@$ @+# $+$$&30 &0 /(+ "d, /C3 8*/'(&04 4#3?@$ @+# 

$+$$&30 &0 L.9 *05 Y.9, *05 30DF 30+ 8*/'(&04 4#3?@ @+# $+$$&30 &0 L.[2 e(&$ #+$?D/+5 &0 S 

&05+@+05+0/ 3)$+#E*/&30$ =3# /(+ "d, *05 h &05+@+05+0/ 3)$+#E*/&30$ =3# +*'( 3= /(+ 3/(+# 

/#+*/8+0/$2b  

 

III. Predictions 

A. Predictions based on Prevailing Economic Theory 

e(+ $/*05*#5 @#+5&'/&30 *$$?8&04 #*/&30*D *05 $+D=J&0/+#+$/+5 @D*F+#$ &$ $/#*&4(/=3#C*#52 K0 *0F 

+>?&D&)#&?8 3= /(+ "d 3# /(+ 8*#A+/ 4*8+$ C&/( #+$@305+# '38@+/&/&30, /(+ #+$@305+#$ C&DD *DC*F$ 

4+/ */ 83$/ *0 3==+# 3= s n P *05 /(+ @#3@3$+#i$ 3==+# C&DD *DC*F$ )+ *''+@/+52 e(+ &0/?&/&30 )+(&05 

/(+$+ +>?&D&)#&?8 3?/'38+$ &$ /(*/ $+D=&$( #+$@305+#$ C&DD *''+@/ *0F @3$&/&E+ 3==+# $3 /(*/ * $+D=&$( 

                                                 
S %3# +G*8@D+, /(+F C+#+ &0=3#8+5 *)3?/ /(+&# 3C0 *'/&30 *05 @*F3== *$ C+DD *$ /(+&# 3@@30+0/i$ *'/&30 *05 @*F3== &0 
/(+ "d, )?/ 03/ *)3?/ @*F3==$ *05 *'/&30$ &0 3/(+# @*&#$ 3= @D*F+#$2  
b B+ 5&5 03/ /+DD /(+ $?)I+'/$ /(*/ /(+F C+#+ &0 8*/'(&04 4#3?@$2 e(+ 8*&0 *5E*0/*4+ 3= ?$&04 $+E+#*D 8*/'(&04 4#3?@$ 
@+# $+$$&30 *05 03/ /+DD&04 $?)I+'/$ *)3?/ &/ &$ /(*/ /(+F *#+ D&A+DF /3 (*E+ /(+ &8@#+$$&30 /(*/ /(+F *#+ 8*/'(+5 C&/( 
$?)I+'/$ 5#*C0 =#38 /(+ +0/&#+ 4#3?@ 3= $?)I+'/$ &0 /(+ D*)3#*/3#F2 e(&$ &$ D&A+DF /3 #+5?'+ /(+ $?)I+'/&E+ @#3)*)&D&/F 3= 
)+&04 #+8*/'(+5 C&/( * @*#/&'?D*# $?)I+'/ *05 /(?$ =3$/+# /(+ 30+J$(3/ 0*/?#+ 3= /(+ +G@+#&8+0/2  
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@#3@3$+# '*0 )+ $?#+ /(*/ *DD #+$@305+#$ C&DD *''+@/ *0 3==+# 3= P2R Z0 &8@3#/*0/ @3&0/ *)3?/ /(+ 

@#+E*&D&04 835+D &$ /(*/ &/ 53+$ not @#+5&'/ * 5&==+#+0'+ &0 /(+ )+(*E&3# 3= @#3@3$+#$ *05 /#*5&04 

#+$@305+#$ C(+0 C+ 83E+ =#38 /(+ "d /3 #+$@305+# '38@+/&/&30, &2 +2, #+$@305+# '38@+/&/&30 &$ 

@#+5&'/+5 /3 (*E+ 03 &8@*'/ */ *DD 30 8*#A+/ @#&'+$2 e(&$ '30/#*$/$ $(*#@DF C&/( /(+ @#+5&'/&30 =3# 

Y.92 e(+ *55&/&30 3= I?$/ 30+ '38@+/&04 @#3@3$+# &8@D&+$ /(*/ /(+ #+$@305+# #+'+&E+$ */ D+*$/ fR 

@+#'+0/ 3= /(+ $?#@D?$ &0 *0F $?)4*8+ @+#=+'/ +>?&D&)#&?82 e(+#+ &$ *0 +>?&D&)#&?8 &0 C(&'( )3/( 

@#3@3$+#$ 3==+# si n ff *05 /(+ #+$@305+# *''+@/$ 30+ 3= /(+$+ 3==+#$, )?/ /(+#+ *#+ *D$3 3/(+# 

+>?&D&)#&*2 N3/( @#3@3$+#$ 3==+#&04 P::, 3# )3/( 3==+#&04 fR '*0 *D$3 )+ @*#/ 3= *0 +>?&D&)#&?82 K= 

)3/( 3==+# fR /(+&# +G@+'/+5 @*F3== &$ P ?0&/ *05 3E+#)&55&04 C&/( si n ff *D$3 F&+D5$ P ?0&/ 3= 
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#+$@305+# &0 /(+ "d2 e(+0 /(+ @#3@3$+#i$ @*F3== =?0'/&30 '*0 )+ C#&//+0 *$ Up n P:: H s H )*aP:: H sc H ,s+2 
7&==+#+0/&*/&04 C&/( #+$@+'/ /3 $ *05 *$$?8&04 /(*/ ) n 9p; F&+D5$ HP t a9p;caP t ,c2 e(&$ +G@#+$$&30 &$ 030J0+4*/&E+ =3# , 
- u2 e(?$, &0 /(+ '*$+ C(+#+ (*D= 3= /(+ 830+F /#*0$=+##+5 /3 /(+ #+$@305+# &$ D3$/ a, n uc /(+ @#3@3$+# &$ &05&==+#+0/ 
)+/C++0 A++@&04 * 73DD*# 3# /#*0$=+##&04 * 73DD*#2  



 

 

P9

e3 8*A+ >?*0/&/*/&E+ @#+5&'/&30$ C+ *$$?8+ /(+ $*8+ 5&$/#&)?/&30 3= ?/&D&/F @*#*8+/+#$ *$ &0 

%+(# *05 X'(8&5/ Pfff a$++ e*)D+ Pc2 <0 /(+ )*$&$ 3= /(+$+ @*#*8+/+#$ C+ @#+5&'/ /(+ 3==+#$ *05 /(+ 

#+I+'/&30 /(#+$(3D5$ 3= /(+ 5&==+#+0/ /F@+$ 3= @D*F+#$ *'#3$$ /(+ "d, L.9, *05 L.[2 e*)D+ P $(3C$ 

/(*/ H C&/( /(+ +G'+@/&30 3= /(+ @?#+DF $+D=&$( /F@+$H /(+ *''+@/*0'+ /(#+$(3D5$ 3= /(+ 5&==+#+0/ 

@D*F+# /F@+$ C&DD )+ (&4(+$/ &0 /(+ "d *05 D3C+$/ &0 L.[2 13#+3E+#, #+4*#5D+$$ 3= /(+ @D*F+#$i 

/F@+$, /(+ 3==+#$ C&DD )+ (&4(+$/ &0 /(+ "d *05 D3C+$/ &0 L.[2Ph e(+ /*)D+ *D$3 $(3C$ /(*/ 

'38@+/&/&30 (3834+0&V+$ /(+ )+(*E&3# 3= 5&==+#+0/ @D*F+# /F@+$2 K0 L.9, =3# &0$/*0'+, *DD /F@+$ 

8*A+ /(+ $*8+ 3==+#$ C(&D+ &0 /(+ "d /(+ $+D=&$( @D*F+#$ *05 /(3$+ C&/( D&//D+ &0+>?&/F *E+#$&30 

8*A+ 5&==+#+0/ 3==+#$2 X&8&D*# (3834+0&V*/&30 +==+'/$ *#+ *D$3 @#+5&'/+5 =3# /(+ #+$@305+#$2 e(?$, 

/(+ /*)D+ 0+*/DF &DD?$/#*/+$ /(+ @3C+#=?D +==+'/$ 3= '38@+/&/&30 30 &05&E&5?*D )+(*E&3# /(*/ *#+ 

@#+5&'/+5 )F /(+ =*&#0+$$ 835+D2  

Insert Table 1 about here 

K0 /(+ '*$+ 3= @#3@3$+# '38@+/&/&30, /(+ %X 835+D @#+5&'/$ /(+ $*8+ +G/#+8+ 3?/'38+ *$ 53+$ 

/(+ @#+E*&D&04 835+D C&/( $+D=&$( @#+=+#+0'+$ &= C+ #?D+ 3?/ /(+ ?0D&A+DF '*$+ 3= )i r 9p;2 e(+ #+*$30 

=3# /(&$ +G/#+8+ @#+5&'/&30 &$ /(#++=3D5T a&c *$ &0 /(+ "d, /(+ #+$@305+# C&DD *''+@/ 3==+#$ *)3E+ u 

)+'*?$+ #+I+'/&04 $?'( (&4( 3==+#$ &$ /33 +G@+0$&E+2 a&&c K= )i q 9p; /(+ #+$@305+# *DC*F$ @#+=+#$ /(+ 

(&4(+# 3==+#2 a&&&c 6E+#F 3==+# $i /(*/ 4&E+$ /(+ #+$@305+# D+$$ /(*0 fR @+#'+0/ 3= /(+ $?#@D?$ @#3E&5+$ 

*0 &0'+0/&E+ =3# /(+ '38@+/&04 @#3@3$+# /3 8*A+ *0 3==+# $ii r $i, #+4*#5D+$$ 3= (3C $/#304DF 

&0+>?&/F *E+#$+ /(+F *#+2 <E+#)&55&04 (*$ /(#++ *5E*0/*4+$2 %&#$/, &/ 4&E+$ /(+ 3E+#)&55+# * 830+/*#F 

@*F3== 3= aPJ$iic2 X+'305, &/ #+5?'+$ /(+ 5&$*5E*0/*4+3?$ &0+>?*D&/F C&/( #+$@+'/ /3 /(+ @#3@3$+#2 

e(&#5, &/ /?#0$ /(+ 5&$*5E*0/*4+3?$ &0+>?*D&/F #+D*/&E+ /3 /(+ #+$@305+# C(3 8*5+ /(+ 3==+# $i &0/3 

*5E*0/*4+3?$ &0+>?*D&/F2 K/ '*0 )+ $(3C0 /(*/, 5?+ /3 /(+$+ *5E*0/*4+$, &/ &$ &0 /(+ &0/+#+$/ 3= /(+ 

@#3@3$+#$ /3 3E+#)&5 ?0/&D *D83$/ /(+ C(3D+ $?#@D?$ &$ #+*@+5 )F /(+ #+$@305+#2  

 

C. Quantal Response Equilibrium (QRE) Models with Selfish Preferences 

e(+ ]L6 *@@#3*'( C*$ 5+E+D3@+5 )F 1'\+DE+F *05 Y*D=#+F aPff[c *05 &/ (*$ )++0 $?''+$$=?DDF 

*@@D&+5 /3 8*0F 5&==+#+0/ '30/+G/$ &0 #+'+0/ F+*#$, #*04&04 =#38 *DDJ@*F *?'/&30$ aZ05+#$30, d3+#++ 

                                                 
Ph e(+ '38@?/*/&30$ &0 e*)D+ P *#+ )*$+5 30 /(+ *$$?8@/&30 /(*/ $?)I+'/$ A03C /(+ 5&$/#&)?/&30 3= /F@+$ /(*/ &$ *$$?8+5 
&0 /(+ /*)D+2 %3# /(+ "d /(&$ 4&E+$ ?$ * ?0&>?+ +>?&D&)#&?8 @#+5&'/&302 %3# L.9 *05 L.[ /(+#+ *#+ 8?D/&@D+ +>?&D&)#&*2 K0 
/(+ /*)D+ C+ (*E+ 5&$@D*F+5 /(+ +>?&D&)#&?8 C&/( /(+ (&4(+$/ $?$/*&0*)D+ +>?&D&)#&?8 3==+#$ &0 L.9 *05 L.[2  



 

 

P;

*05 Q3D/ PffRc *05 @#&E*/+ E*D?+ *?'/&30$ ad3+#++, Q3D/ *05 Y*D=#+F 9::9c /3 @?)D&' 4335$ ad3+#++, 

Q3D/ *05 _*?#F 9::9c, '33#5&0*/&30 4*8+$ ad3+#++ *05 Q3D/ 9::Pc, *05 *D/+#0*/&04 3==+# )*#4*&0&04 

4*8+$ ad+3#++ *05 Q3D/ 9:::c2 e(+ A+F &5+* )+(&05 /(&$ *@@#3*'( &$ /(*/ &05&E&5?*D$ @D*F 03&$F 

)+$/ #+@D&+$ *05 +G@+'/ 3/(+#$ /3 @D*F 03&$F )+$/ #+@D&+$2 X?)I+'/$ @D*F /(+ )+$/ #+@DF /3 /(+ +G@+'/+5 

*'/&30$ 3= /(+ 3/(+#$ C&/( /(+ (&4(+$/ @#3)*)&D&/F =3# =&0&/+ 5+'&$&30 +##3#$, )?/ /(+F *D$3 @D*F /(+ 

3/(+# *E*&D*)D+ *'/&30$ C&/( @3$&/&E+ @#3)*)&D&/F 5?+ /3 5+'&$&30 +##3#$2 %3# +G*8@D+, /(+ )+$/ #+@DF 

=3# * $+D=&$( #+$@305+# &0 /(+ "d &$ /3 *''+@/ *0F @3$&/&E+ 3==+#2 v+/, * $+D=&$( >?*0/*D #+$@30$+ 

@D*F+# #+I+'/$ @3$&/&E+ 3==+#$ C&/( @3$&/&E+ @#3)*)&D&/F2 13#+3E+#, /(+ @#3)*)&D&/F 3= #+I+'/&04 

@3$&/&E+ 3==+#$ 5+'#+*$+$ *$ /(+ '3$/ 3= #+I+'/&04 * (&4(+# 3==+# &0'#+*$+$2 e(?$, /(+ ]L6 *@@#3*'( 

@#+5&'/$ >?*D&/*/&E+DF $&8&D*# #+4?D*#&/&+$ =3# /(+ #+$@305+#$ &0 /(+ "d /(*0 53+$ /(+ =*&#0+$$ 

*@@#3*'(2 e(&$ *D$3 8+*0$ /(*/ $+D=&$( >?*0/*D #+$@30$+ @#3@3$+#$ (*E+ *0 &0'+0/&E+ =3# 8*A&04 

@3$&/&E+ 3==+#$ &0 /(+ "d2 X&0'+ /(+ ]L6 *@@#3*'( D+*5$ /3 $&8&D*# >?*D&/*/&E+ @#+5&'/&30$ &0 /(+ "d 

*$ /(+ =*&#0+$$ *@@#3*'( &/ &$ &8@3#/*0/ /3 A03C (3C /(+ &0/#35?'/&30 *05 &0'#+*$+$ &0 '38@+/&/&30 

*==+'/ /(+ )+(*E&3# 3= $+D=&$( >?*0/*D #+$@30$+ @D*F+#$2  

K0 * >?*0/*D #+$@30$+ +>?&D&)#&?8 a]L6c +*'( @D*F+# @D*F$ * 03&$F )+$/ #+@DF /3 /(+ 3/(+# 

@D*F+#$i 03&$F )+$/ #+@D&+$2 13#+ =3#8*DDF, D+/ Praic 5+03/+ /(+ @#3)*)&D&/F 3= /*A&04 *'/&30 i,,D+/ ueaic 

)+ /(+ +G@+'/+5 ?/&D&/F 3= *'/&30 & =3# 4&E+0 )+D&+=$ *)3?/ /(+ $/#*/+4&+$ 3= /(+ 3/(+# @D*F+#$,,D+/,A )+ 

/(+ @*#*8+/+# /(*/ 5+/+#8&0+$ /(+ 5&$/#&)?/&30 3= 5+'&$&30 +##3#$ *05 D+/ ` 5+03/+ /(+ 0?8)+# 3= 

*E*&D*)D+ *'/&30$2 e(+0, ?05+# /(+ *$$?8@/&30 /(*/ /(+ +##3# &$ +G/#+8+JE*D?+ 5&$/#&)?/+5 a*$, +242, &0 

d3+#++, Q3D/ *05 Y*D=#+F 9::Pc, /(+ >?*0/*D a03&$Fc )+$/ #+@D&+$ *#+ 4&E+0 )F /(+ '305&/&30$ 
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K= /(+ $?)I+'/&E+ @#3)*)&D&/&+$ 3= /(+ *'/&30$ /(*/ +0/+# &0/3 /(+ '*D'?D*/&30 3= /(+ +G@+'/+5 ?/&D&/F 3= 

*'/&30 i *#+ /(+ $*8+ *$ /(+ @#3)*)&D&/&+$ Y#aic /(*/ *#+ 5+/+#8&0+5 *''3#5&04 /3 a9c )F /(+ +G@+'/+5 

?/&D&/F ueaic, * >?*0/*D #+$@30$+ +>?&D&)#&?8 @#+E*&D$2  

%&4?#+ P $(3C$ /(+ 3==+# 5&$/#&)?/&30 =3# /(+ "d &0 * ]L6 =3# /(#++ 5&==+#+0/ *$$?8@/&30$ 

*)3?/ /(+ +##3# @*#*8+/+# A2 K0 *DD /(#++ '*$+$ C+ *$$?8+5 /(*/ /(+ @D*F+#$ (*E+ '38@D+/+DF $+D=&$( 

@#+=+#+0'+$2 e(?$, /(+ =&4?#+ &DD?$/#*/+$ /(+ *)&D&/F 3= /(+ ]L6 *@@#3*'( C&/( $+D=&$( @#+=+#+0'+$ /3 

@#+5&'/ @3$&/&E+ 3==+#$ &0 /(+ "d2 %&4?#+ P *D$3 &05&'*/+$ /(*/ &/ &$ +E+0 @3$$&)D+ /3 4+0+#*/+ 

@#+5&'/&30$ 3= *E+#*4+ 3==+#$ &0 /(+ #*04+ )+/C++0 ;: *05 h:2 Q3C+E+#, $?'( *E+#*4+ 3==+#$ '*0 



 

 

Ph

30DF )+ @*#/ 3= * ]L6 +>?&D&)#&?8 &= /(+ +##3# @*#*8+/+# &$ E+#F (&4( *05 * D*#4+ @+#'+0/*4+ 3= /(+ 

3==+#$ &$ *)3E+ [:2  

e(+ '38@*#*/&E+ $/*/&' @#+5&'/&30$ 3= /(+ ]L6 *@@#3*'( C&/( $+D=&$( #+$@305+#$ *#+ &DD?$/#*/+5 

&0 %&4?#+ 92 e3 '30$/#?'/ %&4?#+ 9, C+ *$$?8+5 /(*/ * '30$/*0/ +##3# @*#*8+/+# 3= A n h *'#3$$ /(+ 

"d, L.9, *05 L.[2P[ Q3C+E+#, *DD /(+ >?*D&/*/&E+ @#+5&'/&30$ #+8*&0 /(+ $*8+ *$ D304 *$ C+ 

*$$?8+ * =&0&/+ 5+'&$&30 +##3#2 K0 @*#/&'?D*#, /(+ #+I+'/&30 #*/+ &$ 5+'#+*$&04 &0 /(+ 3==+# $&V+ &0 *DD 

/(#++ '305&/&30$ *05 &/ C&DD 0+E+# +G'++5 :2[2 K= #+$@305+#$ =*'+ *0 3==+# 3= V+#3, /(+&# #+I+'/&30 &$ 

'3$/D+$$2 e(+#+=3#+ /(+ #+$@305+#$i #+I+'/&30 )+(*E&3# &$ '38@D+/+DF #*0538, &2+2, /(+F #+I+'/ C&/( 

@#3)*)&D&/F :2[2 L+I+'/&30$ *#+ '3$/DF =3# @3$&/&E+ 3==+#$, $3 /(*/ /(+ @#3)*)&D&/F 3= #+I+'/&30$ 5+'D&0+$ 

*$ 3==+#$ &0'#+*$+2 7&==+#+0'+$ &0 #+I+'/&30 )+(*E&3# *'#3$$ /#+*/8+0/$ *#+ 83$/ &8@3#/*0/ =3# 3?# 

@?#@3$+$2 L+4*#5D+$$ 3= /(+ a=&0&/+ *05 '30$/*0/c +##3# @*#*8+/+#, ]L6 @#+5&'/$ /(*/ /(+ #+I+'/&30 

#*/+ &$ D3C+$/ &0 /(+ "d *05 (&4(+$/ &0 L.[2 e(?$ /(+ ]L6 *@@#3*'( C&/( $+D=&$( @#+=+#+0'+$ 

@#+5&'/$ /(+ 3@@3$&/+ '38@*#*/&E+ $/*/&' #+$?D/$ '38@*#+5 /3 /(+ =*&#0+$$ *@@#3*'(2  

Figure 1 and Figure 2 about here 

e(+ &0/?&/&30 )+(&05 /(+ ]L6 @#+5&'/&30 &$ /(*/ *0 &0'#+*$+ &0 /(+ 0?8)+# 3= '38@+/&04 

#+$@305+#$ &0'#+*$+$ /(+ @#3)*)&D&/F /(*/ */ D+*$/ 30+ 3= /(+ '38@+/&/3#$ C&DD *''+@/ /(+ 3==+#2 e(&$ 

8+*0$ /(*/ /(+ +G@+'/+5 @*F3== =3# *''+@/&04 /(+ 3==+# aC(&'( &$ &5+0/&'*D /3 /(+ +G@+'/+5 '3$/ 3= 

#+I+'/&04 /(+ 3==+#c 5+'D&0+$ )+'*?$+ /(+#+ *#+ 83#+ *''+@/&04 #+$@305+#$2 K0 3/(+# C3#5$, &= /(+ 

0?8)+# 3= '38@+/&04 #+$@305+#$ &0'#+*$+$, /(+ +G@+'/+5 '3$/ 3= #+I+'/&04 /(+ 3==+# )+'38+$ $8*DD+# 

*05, /(+#+=3#+, /(+ #+I+'/&30 #*/+ &0'#+*$+$2 e(+ 5&==+#+0'+ )+/C++0 /(+ ]L6 *@@#3*'( *05 /(+ 

=*&#0+$$ *@@#3*'( '*0 *D$3 )+ &DD?$/#*/+5 &0 /+#8$ 3= /(+ +==+'/ 3= /(+ #+$@305+#$i )+D&+=$ *)3?/ /(+ 

3/(+# #+$@305+#$i #+I+'/&30 )+(*E&3#2 L+'*DD /(*/ * =*&# #+$@305+# &$ more,D&A+DF /3 #+I+'/ *0 3==+# &= 

$(+ )+D&+E+$ /(*/ *DD /(+ 3/(+# #+$@305+#$ C&DD 53 D&A+C&$+2 K0 '30/#*$/, * $+D=&$( >?*0/*D #+$@30$+ 

#+$@305+# &$ less D&A+DF /3 #+I+'/ /(+ 3==+# &= $(+ )+D&+E+$ /(*/ *DD 3/(+# #+$@305+#$ C&DD #+I+'/ /(+ 3==+# 

)+'*?$+ /(+ #+I+'/&30 &$ 83#+ '3$/DF /(*0 &= $38+ 3= /(+ 3/(+# #+$@305+#$ *''+@/2 X&0'+ C+ +D&'&/+5 

/(+ #+$@305+#$i )+D&+=$ *)3?/ /(+ 3/(+# #+$@305+#$i #+I+'/&30 )+(*E&3# C+ *#+ &0 * @3$&/&30 /3 

+G@D&'&/DF +G*8&0+ /(+ &8@*'/ 3= )+D&+=$ 30 #+$@305+#$i )+(*E&3#2  

                                                 
P[ \++@&04 /(+ +##3# @*#*8+/+# '30$/*0/ *'#3$$ '305&/&30$ &$ &8@3#/*0/ )+'*?$+ )F '(33$&04 5&==+#+0/ +##3# @*#*8+/+#$ 
=3# 5&==+#+0/ '305&/&30$, C+ '3?D5 4+0+#*/+ *#)&/#*#F '38@*#*/&E+ $/*/&' #+$?D/$2 e(+ ]L6 *@@#3*'( C3?D5 /(?$ 03 D304+# 
4+0+#*/+ #+=?/*)D+ '38@*#*/&E+ $/*/&' @#+5&'/&30$2 K0 * #+'+0/ @*@+# Q*&D+, Q3#/*w$? *05 \3$+03'A a9::;c $(3C /(*/ *0F 
5*/* $+/ '*0 )+ #*/&30*D&V+5 *$ * >?*0/*D #+$@30$+ +>?&D&)#&?8 ?0D+$$ 30+ &8@3$+$ * @#&3#& 5&$/#&)?/&30*D *$$?8@/&30$ 30 
/(+ 835+D2  
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ZD/(3?4( /(+ ]L6 *@@#3*'( C&/( $+D=&$( @#+=+#+0'+$ *05 /(+ =*&#0+$$ *@@#3*'( 8*A+ 

'30=D&'/&04 '38@*#*/&E+ $/*/&' @#+5&'/&30$ C&/( #+4*#5 /3 #+$@305+# )+(*E&3#, /(+&# qualitative 

@#+5&'/&30$ C&/( #+4*#5 /3 @#3@3$+# )+(*E&3# *#+ /(+ $*8+2 N3/( *@@#3*'(+$ @#+5&'/ /(*/ /(+ *E+#*4+ 

*''+@/+5 3==+#, 5+03/+5 )F #, 3)+F$ /(+ 3#5+# $UG r $RC2 r $RC52 e(+ #+*$30 =3# /(&$ &$ /(*/ /(+ 

$/*/&$/&'*D +==+'/, C(&'( &$ *D$3 @#+$+0/ &0 /(+ ]L6 *@@#3*'(, (*$ * 538&0*/&04 +==+'/ 30 /(+ 

@#3@3$+#$i #+I+'/&30 #&$A2 e(?$ *D/(3?4( +*'( &05&E&5?*D #+$@305+# ?05+# #+$@305+# '38@+/&/&30 &$ 

83#+ D&A+DF /3 #+I+'/ * D3C @3$&/&E+ 3==+# &0, $*F, L.[ /(*0 &0 /(+ "d, /(+ @#3)*)&D&/F /(*/ 30+ 3= /(+ 

=&E+ '38@+/&04 #+$@305+#$ C&DD *''+@/ /(+ 3==+# &0 L.[ &$ (&4(+# /(*0 /(+ @#3)*)&D&/F /(*/ /(+ 30DF 

#+$@305+# C&DD *''+@/ &0 /(+ "d2 7?+ /3 /(+ D3C+# #+I+'/&30 #&$A &0 L.[, /(+ $+D=&$( @#3@3$+#$ C&DD, 

/(+#+=3#+, 8*A+ D3C+# 3==+#$ 30 *E+#*4+2  

%3# Y.9, /(+ #+$@305+#$i 5+'&$&30 +##3#$ &8@DF /(*/ /(+F C&DD $38+/&8+$ #+I+'/ )3/( 3==+#$, &0 

@*#/&'?D*# &= /(+F *#+ D3C, *05 $38+/&8+$ /(+F C&DD '(33$+ /(+ D3C+# 3= /(+ /C3 3==+#$2 %3# * 4&E+0 

5+'&$&30 +##3#, ]L6 ?0*8)&4?3?$DF @#+5&'/$ /(*/ /(+ @#3@3$+#$ 8*A+ (&4(+# 3==+#$ &0 Y.9 /(*0 &0 

"d2 e(&$ =3DD3C$ $&8@DF =#38 /(+ $/#304 3E+#)&55&04 &0'+0/&E+ &0(+#+0/ &0 Y.92 e(?$, D&A+ /(+ 

=*&#0+$$ *@@#3*'(, ]L6 @#+5&'/$ $PC2 r $UG2  

e(+ =*&#0+$$ *@@#3*'( *05 /(+ ]L6 *@@#3*'( 8*A+, (3C+E+#, 5&==+#+0/ quantitative 

@#+5&'/&30$ C&/( #+4*#5 /3 @#3@3$+# )+(*E&3#2 e(&$ &$ 83$/ /#*0$@*#+0/ =3# /(+ "d *05 =3# Y.92 e(+ 

]L6 *@@#3*'( &8@D&+$ /(*/ *E+#*4+ 3==+#$ 3= ;: 3# h: *#+ 0+'+$$*#&DF *$$3'&*/+5 C&/( 8*0F 3==+#$ 

*)3E+ [: &0 /(+ "d a$++ %&4?#+ Pc, C(+#+*$ /(+ %X 835+D @#+5&'/$ /(*/ /(+#+ C&DD )+ 03 3==+#$ *)3E+ 

[: )+'*?$+ 0+&/(+# /(+ $+D=&$( 03# /(+ &0+>?&/F *E+#$+ @#3@3$+#$ C&DD 8*A+ $?'( 3==+#$ a$++ e*)D+ Pc2 

e(+ =*&#0+$$ *@@#3*'( @#+5&'/$ /(*/ /(+ @#3@3$+#$i 3==+#$ C&DD )+ E+#F 'D3$+ /3 $ n P:: &0 Y.9, 

C(+#+*$ /(+ '?8?D*/&E+ +==+'/$ 3= 03&$F )+$/ #+@DF )+(*E&3# &8@DF /(*/ /(+ @#3@3$+#$i 3==+#$ C&DD )+ 

$&40&=&'*0/DF )+D3C $ n P::, +G'+@/ &0 /(+ '*$+ 3= +G/#+8+DF D3C 5+'&$&30 +##3#$2 e(+#+ *#+ /C3 

#+*$30$ )+(&05 /(&$ ]L6 @#+5&'/&302 %&#$/, /(+ #+$@305+# C&DD, 5?+ /3 5+'&$&30 +##3#$, 03/ *DC*F$ /*A+ 

/(+ (&4(+$/ 3==+# C(&'( C+*A+0$ /(+ @#3@3$+#$i &0'+0/&E+ /3 3E+#)&52 X+'305, /(+ '38@+/&04 

@#3@3$+# @?/$ @3$&/&E+ @#3)*)&D&/F 30 3==+#$ /(*/ *#+ $?)$/*0/&*DDF )+D3C P:: 5?+ /3 5+'&$&30 +##3#$2 

e(&$ '#+*/+$ *0 &0'+0/&E+ =3# +*'( @#3@3$+# /3 8*A+ 3==+#$ /(*/ *#+ $/#&'/DF )+D3C P::2 e(?$, /(+ 

5+'&$&30 +##3#$ 4+0+#*/+ $03C)*DD&04 +==+'/$ /(*/ 5#&E+ /(+ )+(*E&3# *C*F =#38 /(+ +>?&D&)#&?8 

5+#&E+5 ?05+# =?DD #*/&30*D&/F2  

K0 /(+ =3DD3C&04 C+ C&DD 03C @#+$+0/ 3?# +G@+#&8+0/*D #+$?D/$2 e(&$ 4&E+$ ?$ /(+ @3$$&)&D&/F /3 

*55#+$$ /(+ $/#+04/($ *05 /(+ C+*A0+$$+$ 3= )3/( *@@#3*'(+$ '30$&5+#+5 *)3E+2 K0 /(&$ '30/+G/, 



 

 

PS

(3C+E+#, &/ &$ &8@3#/*0/ /3 A++@ &0 8&05 /(*/ /(+ =*&#0+$$ *@@#3*'( *05 /(+ ]L6 *@@#3*'( *#+ 03/ 

&0'38@*/&)D+2 K/ &$ @3$$&)D+ /3 '38@?/+ /(+ @D*F+#$i +G@+'/+5 ?/&D&/F 3= *'/&30 &, ueaic, ?05+# /(+ 

*$$?8@/&30 /(*/ * @+#'+0/*4+ 3= /(+ @D*F+#$ +G(&)&/$ &0+>?&/F *E+#$+ @#+=+#+0'+$2 K/ &$ *0 3@+0 

>?+$/&30 C(+/(+# /(+ 8?/?*D $/#+04/($ 3# /(+ 8?/?*D C+*A0+$$+$ 3= /(+ /C3 *@@#3*'(+$ #+&0=3#'+ 

+*'( 3/(+# &0 * '38)&0+5 ]L6J%*&#0+$$ 835+D2 K0 @#&0'&@D+, &/ &$ @3$$&)D+ /(*/ /(+ @3/+0/&*D 

8&$@#+5&'/&30$ &0 +*'( 3= /(+ 835+D$ *55 ?@ 3# /(*/ +*'( 3= /(+ 835+D$ @#3E&5+$ * '3##+'/&30 =3# /(+ 

3/(+# 835+Di$ 8&$@#+5&'/&302 B+ 5+=+# /(+ *0$C+# /3 /(&$ >?+$/&30 *=/+# /(+ @#+$+0/*/&30 3= 3?# 

+G@+#&8+0/*D #+$?D/$2  

 

IV. Experimental Results 

A. The Effect of Competition on Market Prices 

K0 /(&$ $+'/&30, C+ $/?5F /(+ '38@*#*/&E+ $/*/&' +==+'/$ 3= '38@+/&/&30 30 *''+@/+5 3==+#$, &2+2, 30 

8*#A+/ @#&'+$2 L+'*DD /(*/ &= $?)I+'/$ *#+ $+D=&$( *05 #*/&30*D, /(+ *E+#*4+ *''+@/+5 3==+# $(3?D5 )+ 

D+$$ /(*0 3# +>?*D /3 30+ &0 /(+ "d *$ C+DD *$ &0 L.9 *05 L.[, C(+#+*$ /(+ *E+#*4+ 3==+#$ $(3?D5 

)+ */ D+*$/ $ n fR &0 Y.92 K0 $(*#@ '30/#*$/ /3 /(&$ @#+5&'/&30, C+ =&05 /(+ =3DD3C&04 #+$?D/T 

 

RESULT 1: a) The,introduction,of,a,small,amount,of,responder,competition,by,moving,from,the,

UG, to, RC2, causes, a, large, reduction, in, the, mean, accepted, offer., Adding, three,

additional, responders, by, moving, from, RC2, to, RC5, causes, a, further, significant,

reduction,in,the,mean,accepted,offer.,

b),The,introduction,of,a,small,amount,of,proposer,competition,by,moving,from,the,

UG,to,PC2,causes,a,large,increase,in,mean,accepted,offers,but,proposers,still,reap,

a,substantial,share,of,the,surplus.,

e(+ +E&5+0'+ =3# L+$?D/ P &$ @#+$+0/+5 &0 %&4?#+ ; *05 e*)D+$ 9 *05 ;2 %&4?#+ ; @D3/$ /(+ +E3D?/&30 

3= /(+ *E+#*4+ *''+@/+5 3==+# =3# *DD =3?# /#+*/8+0/ '305&/&30$ *05 $(3C$ /(*/ )3/( #+$@305+# *05 

@#3@3$+# '38@+/&/&30 (*E+ * $/#304 &8@*'/ 30 8*#A+/ @#&'+$2 e(+ 8+*0 *''+@/+5 3==+#$ $ 3)+F /(+ 

&0+>?*D&/&+$ $PC2 r $UG r $RC2 r $RC5 &0 +E+#F /&8+ @+#&352 e*)D+ 9 @#+$+0/$ /(+ 8+*0$ *05 $/*05*#5 

5+E&*/&30$ 3= /(+ *''+@/+5 3==+#$2 e(+ =&#$/ $&G #3C$ 3= '3D?80$ PJh @#+$+0/ 8*/'(&04 4#3?@ 

*E+#*4+$ 3= *''+@/+5 3==+#$ &0 +*'( /#+*/8+0/ 3E+# *DD 9: @+#&35$2 e(+ =&#$/ $&G #3C$ 3= '3D?80$ [JR 

$(3C 8*/'(&04 4#3?@ *E+#*4+$ 3= *''+@/+5 3==+#$ &0 +*'( /#+*/8+0/ =3# /(+ =&0*D @+#&352 L3C b 



 

 

Pb

$(3C$ /3/*D *E+#*4+$ *'#3$$ 8*/'(&04 4#3?@$2 e(+ *E+#*4+ *''+@/+5 3==+#, /*A+0 3E+# *DD 9: @+#&35$ 

*05 *DD 8*/'(&04 4#3?@$, &$ b:2; &0 Y.9 *05 h92b &0 /(+ "dW &/ =*DD$ /3 9[2[ &0 L.[ *05 /3 PS29 &0 

L.[2 $ &$ $?)$/*0/&*DDF (&4(+# &0 +E+#F 8*/'(&04 4#3?@ &0 Y.9 /(*0 /(+ E*D?+ 3= $ &0 +*'( 3= /(+ $&G 

8*/'(&04 4#3?@$ &0 /(+ "d2 _&A+C&$+, /(+ 8+*0 *''+@/+5 3==+# &$ 8?'( (&4(+# &0 +*'( 8*/'(&04 

4#3?@ 3= /(+ "d /(*0 &0 +*'( 3= /(+ =3?# 8*/'(&04 4#3?@$ &0 L.92 13#+3E+#, /(+ 4*@ )+/C++0 /(+ 

"d *05 /(+ /#+*/8+0/$ C&/( '38@+/&/&30 4#3C$ +E+0 D*#4+# 3E+# /&8+2 B(+#+*$ /(+ 8+*0 *''+@/+5 

3==+# &0 /(+ "d &0 /(+ =&0*D @+#&35 &$ $&8&D*# /3 /(+ 8+*0 &0 *DD @+#&35$, /(+ 3==+#$ ?05+# @#3@3$+# 

'38@+/&/&30 &0'#+*$+, C(&D+ 5+'D&0&04 &0 /(+ /C3 #+$@305+# '38@+/&/&30 /#+*/8+0/$ a$++ %&4?#+ 9c2 K0 

/(+ =&0*D @+#&35, /(+ /#*5&04 #+$@305+#$ +*#0 30 /(+ *E+#*4+ bb2R &0 Y.9 *05 hP2P &0 /(+ "d )?/ 30DF 

PR2R *05 P;2R &0 L.9 *05 L.[, #+$@+'/&E+DF2  

Figure 3 and Table 2 about here 

B+ '305?'/+5 030J@*#*8+/#&' 1*00JB(&/0+F /+$/$ C&/( 8*/'(&04 4#3?@ *E+#*4+$ *$ 

&05+@+05+0/ ?0&/$ 3= 3)$+#E*/&30 /3 +G*8&0+ /(+ $/*/&$/&'*D $&40&=&'*0'+ 3= /(+$+ /#+*/8+0/ 

5&==+#+0'+$2 e(+$+ /+$/$ $(3C /(*/ /(+ "d 5&==+#$ =#38 Y.9 *05 L.9 $&40&=&'*0/DF ap n 2::[ &0 )3/( 

'*$+$c2 _&A+C&$+, /(+ 8+*0 *''+@/+5 3==+#$ &0 L.[ *#+ $&40&=&'*0/DF D3C+# /(*0 &0 L.9 ap n 2:9Rc2 

e(+ 0?DD (F@3/(+$&$ 'D*&8&04 /(*/ /(+#+ &$ 03 /#+05 across, treatments '*0, C&/( /(+ ?$+ 3= * 030J

@*#*8+/#&' /#+05 /+$/ a0@/#+05 /+$/c, )+ #+I+'/+5 */ *DD '30E+0/&30*D $&40&=&'*0'+ D+E+D$ a@q2::PcPS2 

e(+ #+4#+$$&30$ @#+$+0/+5 &0 e*)D+ ; *D$3 $?@@3#/ /(+$+ #+$?D/$2 e(&$ /*)D+ $(3C$ #+4#+$$&30$ 3= /(+ 

8+*0 *''+@/+5 3==+# 30 /#+*/8+0/ 5?88&+$, /(+ /&8+ @+#&35, *05 &0/+#*'/&30$ )+/C++0 /(+ 

/#+*/8+0/$ *05 /&8+ @+#&352 B+ @33D *DD =3?# /#+*/8+0/$ &0 *DD 9: @+#&35$ &0 /(+ =&#$/ '3D?80 3= e*)D+ 

;2 e(+ $+'305 '3D?80 /*A+$ /(+ 5*/* =#38 *DD =3?# /#+*/8+0/$ &0 /(+ =&0*D P: @+#&35$2 e(+ /(&#5 *05 

=3?#/( '3D?80$ @33D /(+ L.9 *05 L.[ /#+*/8+0/$ &0 *DD 9: @+#&35$ *05 /(+ =&0*D P: @+#&35$, 

#+$@+'/&E+DF2 B+ '38@?/+ #3)?$/ $/*05*#5 +##3#$ *05 *DD3C =3# '3##+D*/+5 +##3#$ C&/(&0 8*/'(&04 

4#3?@$ &0 /(&$ *05 *DD 3/(+# #+4#+$$&30$ #+@3#/+5 &0 /(&$ @*@+#2 e(?$ *DD $&40&=&'*0'+ /+$/$ *$$3'&*/+5 

C&/( /(+ #+4#+$$&30$ *DD3C =3# 5+@+05+0/ 3)$+#E*/&30$ C&/(&0 8*/'(&04 4#3?@$ *05 /#+*/ 30DF 

3)$+#E*/&30$ *'#3$$ 8*/'(&04 4#3?@$ *$ &05+@+05+0/2  

K0 /(+ =&#$/ /C3 '3D?80$ 3= e*)D+ ;, /(+ "d &$ /(+ 38&//+5 3# )*$+D&0+ '*/+43#F2 K0 '3D?80$ ; 

*05 h, L.9 &$ /(+ 38&//+5 '*/+43#F2 e3 $&8@D&=F &0/+#@#+/*/&30$, C+ 0?8)+# /(+ /&8+ @+#&35$ =#38 H

Pf /3 V+#3 &0 /(+ =&#$/ *05 /(+ /(&#5 #+4#+$$&30, *05 =#38 Hf /3 V+#3 &0 /(+ $+'305 *05 =3?#/( 

                                                 
PS e(+ *5E*0/*4+ 3= /(+ 0@/#+05 /+$/ &$ /(*/ &/ /*A+$ /(+ 3#5+# )+/C++0 /(+ /#+*/8+0/$ &0/3 *''3?0/ a$++ .?V&'A PfR[c2 K/ 
&$, /(+#+=3#+, /(+ *@@#3@#&*/+ /+$/ =3# +G*8&0&04 3?# '38@*#*/&E+ $/*/&' #+$?D/$2 e(+ 0@/#+05 /+$/ &$ *0 +G/+0$&30 3= /(+ 
B&D'3G30 #*0A $?8 /+$/2  



 

 

PR

#+4#+$$&30, $3 /(*/ /(+ +==+'/$ &0 /(+ =&0*D /&8+ @+#&35 *#+ &88+5&*/+DF *@@*#+0/2 e(?$, /(+ 

'3+==&'&+0/ =3# /(+ '30$/*0/ &0 '3D?80 aPc $(3C$ /(*/ /(+ 8+*0 *''+@/+5 3==+# &0 /(+ =&0*D /&8+ 

@+#&35 3= /(+ "d &$ h92b2 e(+ D*#4+ *05 (&4(DF $&40&=&'*0/ '3+==&'&+0/$ =3# Y.9, L.9, *05 L.[ $(3C 

/(*/ /(+ *''+@/+5 3==+# &0 /(+ '38@+/&/&E+ /#+*/8+0/$ 5&==+#$ $?)$/*0/&*DDF =#38 /(*/ &0 /(+ "d2 e(+ 

'3+==&'&+0/ =3# L.[ &0 '3D?80 ; &05&'*/+$ /(*/ /(+ +$/&8*/+5 *''+@/+5 3==+#$ &0 L.[ *#+ b2[ ?0&/$ 

D3C+# /(*0 /(3$+ &0 L.92 .3D?80$ 9 *05 h $(3C /(*/, &0 /(+ =&0*D P: @+#&35$, /(+ /#+*/8+0/ 

5&==+#+0'+$ *#+ 3= * $&8&D*# 3#5+# 3= 8*40&/?5+2  

K0 /(+ "d, *''+@/+5 3==+#$ #+8*&0 #*/(+# $/*)D+ =3DD3C&04 @+#&35 92 e(&$ $/*)&D&/F &$ &05&'*/+5 

)F %&4?#+ ; *05 #+4#+$$&30$ P *05 9, C(+#+ /(+ +$/&8*/+5 '3+==&'&+0/ 30 /(+ E*#&*)D+ l/&8+ @+#&35m &$ 

'D3$+ /3 V+#3 *05 &0$&40&=&'*0/2 %&4?#+ ; *D$3 #+E+*D$ /(*/ /(+ *E+#*4+ 3==+#$ #&$+ 3E+# /&8+ &0 Y.9, 

C(+#+*$ /(+F =*DD 3E+# /&8+ &0 )3/( L.9 *05 L.[2 Q3C+E+#, /(+ *E+#*4+ 3==+#$ #+8*&0 =*&#DF $/*)D+ 

&0 /(+ =&0*D R H P: @+#&35$ &0 *DD /(#++ '38@+/&/&E+ /#+*/8+0/$2 %3# +G*8@D+, /(+ 8+*0 *''+@/+5 3==+# 

&0 L.[ &$ P;2h &0 @+#&35 P: *05 P;2R &0 @+#&35 9:2 e(+ #+4#+$$&30$ &0 e*)D+ ; *D$3 '30=&#8 /(&$ 

&0/+#@#+/*/&302 e(+ &0/+#*'/&30 )+/C++0 l/&8+ @+#&35m *05 Y.9, L.9 *05 L.[ &0 #+4#+$$&30 P 

aC(&'( ?$+$ /(+ 5*/* 3= *DD 9: @+#&35$c &$ $&40&=&'*0/ */ 3# )+D3C /(+ [ @+#'+0/ D+E+D2 K0 #+4#+$$&30 9 

aC(&'( ?$+$ /(+ 5*/* 3= /(+ =&0*D P: @+#&35$c, /(+ &0/+#*'/&30$ )+/C++0 l/&8+ @+#&35m *05 /(+ 

5?88&+$ =3# /(+ '38@+/&/&E+ /#+*/8+0/$ *#+ $8*DD+# *05 03 D304+# $&40&=&'*0/ */ /(+ [ @+#'+0/ D+E+D2  

Table 3 about here 

L+$?D/ P &8@D&+$ /(*/ /(+ @#+E*&D&04 835+D C&/( $+D=&$( @#+=+#+0'+$ =*&D$ /3 @#+5&'/ /(+ 

'38@*#*/&E+ $/*/&' #+$?D/$2 e(+ 835+D 4#+*/DF ?05+#+$/&8*/+$ /(+ &8@*'/ 3= #+$@305+# '38@+/&/&302 

K0 *55&/&30, #+4*#5D+$$ 3= C(+/(+# C+ /*A+ "d, L.9 3# L.[ *$ /(+ #+=+#+0'+ /#+*/8+0/, /(+ 835+D 

3E+#+$/&8*/+$ /(+ &8@*'/ 3= @#3@3$+# '38@+/&/&302 e(&$ '30/#*$/$ C&/( /(+ %X *05 /(+ ]L6 835+D2 

N3/( 835+D$ '3##+'/DF @#+5&'/ /(+ >?*D&/*/&E+ '(*04+$ &0 /(+ 8+*0 3==+#$ *'#3$$ /#+*/8+0/$, &2+2 /(+F 

@#+5&'/ $PC2 r $UG r $RC2 r $RC52 e(+ %X @#+5&'/&30 3= /(+ *E+#*4+ *''+@/+5 3==+# =3# /(+ "d *05 

L.9 &0 e*)D+ P &$ +E+0 #+8*#A*)DF @#+'&$+ &0 >?*0/&/*/&E+ /+#8$2 e(+ @#+5&'/+5 E*D?+$ *#+ h;2h *05 

Pb2:, #+$@+'/&E+DFW /(+ *'/?*D E*D?+$ &0 /(+ =&0*D @+#&35 a$++ e*)D+ 9c *#+ hP2P &0 /(+ "d *05 PR2R &0 

L.92 Q3C+E+#, )3/( /(+ %X 835+D *05 /(+ ]L6 835+D *D$3 @#+5&'/ $38+ >?*0/&/*/&E+ 5+/*&D$ 3= /(+ 

5*/* &0'3##+'/DF2 K0 /(+ "d #3?4(DF b: @+#'+0/ 3= *DD 3==+#$ *#+ )+/C++0 h: *05 [: *05 *D83$/ 03 

3==+#$ *#+ *)3E+ [:2 Q3C+E+#, *$ %&4?#+ P &05&'*/+$, /(+ ]L6 835+D &$ 03/ '*@*)D+ /3 #*/&30*D&V+ 

/(&$ #+$?D/T K/ @#+5&'/$ *E+#*4+ 3==+#$ */ 3# *)3E+ h: 30DF */ /(+ '3$/ 3= E+#F D*#4+ 5+'&$&30 +##3#$ /(*/ 

H '3?0/+#=*'/?*DDF H &8@DF * D*#4+ @+#'+0/*4+ 3= 3==+#$ *)3E+ [:2 K0 '30/#*$/, /(+ %X 835+D @#+5&'/$ 



 

 

Pf

/(&$ *$@+'/ 3= /(+ 5*/* '3##+'/DF2 Q3C+E+#, &/ 3E+#@#+5&'/$ /(+ >?*0/&/*/&E+ &8@*'/ 3= @#3@3$+# 

'38@+/&/&30 &0 Y.92  

B. The Effect of Competition on Proposers’ Rejection Risk 

e(+ @#+E&3?$ $+'/&30 $(3C+5 /(*/ /(+ &0/#35?'/&30 3= 30DF * $8*DD *83?0/ 3= '38@+/&/&30 (*$ D*#4+ 

+==+'/$ 30 8*#A+/ @#&'+$2 e3C*#5$ /(+ +05 3= /(+ $+$$&30, /(+ #+$@305+#g$ 4*&0$ =#38 /#*5+ &0 Y.9 

*#+ *D83$/ /C&'+ *$ D*#4+ *$ &0 /(+ "d, C(&D+ /(+ /#*5&04 #+$@305+# &0 L.9 #+'+&E+$ 30DF [:x 3= /(+ 

#+$@305+#i$ $(*#+ &0 /(+ "d2 B(*/ &$ /(+ #+*$30 =3# /(&$ $/#&A&04 &8@*'/ 3= '38@+/&/&30y B(F 53+$ * 

D&//D+ )&/ 3= '38@+/&/&30 '*?$+ $?'( *0 ?0+>?*D 5&$/#&)?/&30 3= /(+ 4*&0$ =#38 /#*5+, *D/(3?4( 8*0F 

3/(+# +G@+#&8+0/$ (*E+ 5+830$/#*/+5 /(+ +G&$/+0'+ 3= * D*#4+ 0?8)+# 3= =*&# 8&05+5 $?)I+'/$2 

Z''3#5&04 /3 /(+ =*&#0+$$ *05 /(+ ]L6 *@@#3*'( 5&$'?$$+5 &0 X+'/&30 KKK, #+$@305+# '38@+/&/&30 

#+5?'+$ /(+ #+I+'/&30 #&$A /(*/ /(+ @#3@3$+#$ =*'+, +0*)D&04 /(+8 /3 +0=3#'+ D3C+# *''+@/+5 3==+#$2 K0 

*55&/&30, /(+ =*&#0+$$ *@@#3*'( @#+5&'/$ /(*/ =+C+# @#3@3$+#$ C&DD )+ C&DD&04 /3 $(*#+ /(+ 4*&0$ =#38 

/#*5+ +>?*DDF C&/( /(+ /#*5&04 #+$@305+# )+'*?$+ &/ #+>?&#+$ * $/#304+# =*&#0+$$ 83/&E*/&30 /3 53 $3 

C(+0 #+$@305+# '38@+/&/&30 @#+E*&D$2 <0DF +G/#+8+DF =*&#J8&05+5 @#3@3$+#$ C&DD )+ C&DD&04 /3 $(*#+ 

/(+ 4*&0$ =#38 /#*5+ +>?*DDF ?05+# #+$@305+# '38@+/&/&302 N3/( /(+ =*&#0+$$ *05 /(+ ]L6 *@@#3*'( 

*D$3 @#+5&'/ /(*/ &0 Y.9 /(+ #+I+'/&30 #&$A &$ 4#+*/+# /(*0 &0 /(+ "d C(&'( &05?'+$ /(+ @#3@3$+#$ /3 

&0'#+*$+ /(+&# 3==+#$ #+D*/&E+ /3 /(+ "d  

<?# 0+G/ #+$?D/ $(3C$ /(*/ /(+ 5*/* 0&'+DF '30=&#8 /(+$+ @#+5&'/&30$ #+4*#5&04 /(+ #+I+'/&30 

#&$A2  

RESULT 2: *c The,introduction,of,a,small,amount,of,responder,competition,by,moving,from,the,

UG,to,RC2,causes,a,large,reduction,in,the,proposers’,rejection,risk.,Adding,three,

additional, responders, by, moving, from, RC2, to, RC5, causes, a, further, significant,

reduction,of,the,rejection,risk.,The,money-maximizing,offer,is,,therefore,,much,lower,

under,responder,competition,than,in,the,UG.,

b),The,introduction,of,a,small,amount,of,proposer,competition,by,moving,from,the,

UG, to, PC2, causes, a, large, increase, in, the, proposers’, rejection, risk,, moving, the,

money,maximizing,offer,far,above,those,in,the,UG., 

 

X?@@3#/ =3# L+$?D/ 9 &$ @#+$+0/+5 &0 %&4?#+ h *05 e*)D+ h2 %&4?#+ h @D3/$ /(+ @#3@3$+#i$ #+I+'/&30 

#&$A *4*&0$/ /(+ $&V+ 3= /(+ 3==+#2 e(+ @#3@3$+#i$ #+I+'/&30 #&$A =3# * 4&E+0 3==+# &$ 5+=&0+5 )F /(+ 

0?8)+# 3= $?'( 3==+#$ /(*/ *DD #+$@305+#$ #+I+'/ 5&E&5+5 )F /(+ /3/*D 0?8)+# 3= $?'( 3==+#$ 
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@#3@3$+#$ 8*A+2 B+ =&05 /(*/ /(+ #+I+'/&30 #&$A 5+'D&0+$ 5#*8*/&'*DDF C(+0 C+ 83E+ =#38 /(+ "d 

/3 L.92 %3# &0$/*0'+, C(&D+ /(+ #+I+'/&30 #&$A =3# 3==+#$ )+D3C 9[ &$ )+/C++0 R: *05 P:: @+#'+0/ &0 

/(+ "d, /(+ #&$A =3# /(+ $*8+ 3==+# #*04+ E*#&+$ )+/C++0 [ *05 [: @+#'+0/ &0 L.92 %&4?#+ h $(3C$ * 

=?#/(+# $?)$/*0/&*D 5+'D&0+ &0 /(+ #+I+'/&30 #&$A &= =&E+ &0$/+*5 3= /C3 #+$@305+#$ '38@+/+ C&/( +*'( 

3/(+#2 e(+ #+I+'/&30 #&$A $/#304DF &0'#+*$+$ &0 Y.9 #+D*/&E+ /3 /(+ "d, *D/(3?4( /(+ #+I+'/&30 #&$A &$ 

=*# )+D3C P:: @+#'+0/ =3# 3==+#$ *)3E+ [:2 e(+ #+I+'/&30 #&$A &0 Y.9 3)E&3?$DF 53+$ 03/ 30DF 

5+@+05 30 /(+ #+$@305+#i$ )+(*E&3# )?/ 30 /(*/ 3= /(+ '38@+/&04 @#3@3$+# *$ C+DD2  

Figure 4 and Table 4 about here 

e*)D+ h @#+$+0/$ @#3)&/ +$/&8*/+$ 3= * 835+D @#+5&'/&04 C(+/(+# *DD #+$@305+#$ #+I+'/ *0 3==+# 

* @#3@3$+# 8*A+$ 3# 03/2Pb e(+ &05+@+05+0/ E*#&*)D+$ *#+ /(+ $&V+ 3= /(+ 3==+# 8*5+, /(+ /#+*/8+0/, 

/(+ /&8+ @+#&35, *05 &0/+#*'/&30 /+#8$ =3# +*'( /#+*/8+0/ *05 /(+ /&8+ @+#&352 e(+ =&#$/ #+4#+$$&30 

@33D$ *DD /#+*/8+0/$ *05 *DD @+#&35$, *05 /(+ $+'305 #+4#+$$&30 @33D$ 30DF /(+ #+$@305+# 

'38@+/&/&30 /#+*/8+0/$2 e(+ #+$?D/$ &0 e*)D+ h $?@@3#/ %&4?#+ h2 e(+ @#3)&/ '3+==&'&+0/$ 30 /(+ 3==+# 

*#+ 0+4*/&E+ *05 $&40&=&'*0/ */ /(+ Px D+E+D &0 )3/( #+4#+$$&30$2 e(+ *$$3'&*/+5 8*#4&0*D +==+'/$ a*/ 

/(+ $*8@D+ 8+*0$c, @#+$+0/+5 &0 '3D?80$ 9 *05 h, &05&'*/+ /(*/ *0 &0'#+*$+ &0 /(+ 3==+# )F P: ?0&/$ 

5+'#+*$+$ /(+ #+I+'/&30 #&$A )F Ph @+#'+0/ &0 /(+ =&#$/ #+4#+$$&30 *05 )F h @+#'+0/ &0 /(+ $+'305 

#+4#+$$&302 e(+ '3+==&'&+0/$ 30 Y.9, L.9, *05 L.[ *#+ *D$3 (&4(DF $&40&=&'*0/2 .30/#3DD&04 =3# /(+ 

$&V+ 3= /(+ 3==+#, /(+ /&8+ @+#&35, /(+ /#+*/8+0/, *05 &0/+#*'/&30$ )+/C++0 /(+ /#+*/8+0/ *05 /&8+, 

/(+ @#+5&'/+5 @#3)*)&D&/F 3= *0 3==+# )+&04 #+I+'/+5 &0 L.9 &$ 9f2P @+#'+0/ D3C+# /(*0 &0 /(+ "d2 K0 

L.[, /(+ @#+5&'/+5 @#3)*)&D&/F &$ +E+0 ;R2; @+#'+0/ D3C+# /(*0 &0 /(+ "d2 e(+ =&#$/ #+4#+$$&30 *D$3 

$(3C$ /(*/ /(+ #+I+'/&30 #&$A &$ bf @+#'+0/ (&4(+# &0 Y.9 #+D*/&E+ /3 /(+ "d2 e(+ $+'305 #+4#+$$&30 

$(3C$ /(*/ /(+#+ &$ *D$3 * $&40&=&'*0/ 5&==+#+0'+ )+/C++0 L.[ *05 L.92 e(+ @#+5&'/+5 @#3)*)&D&/F H 

+E*D?*/+5 */ /(+ *E+#*4+ 3==+# *05 /&8+ @+#&35 H 3= *0 3==+# )+&04 #+I+'/+5 &0 L.[ &$ f @+#'+0/ 

$8*DD+# /(*0 &0 L.92  

e(+ D*#4+ #+5?'/&30 &0 /(+ @#3@3$+#$i #+I+'/&30 #&$A &$ *$$3'&*/+5 C&/( D*#4+ '(*04+$ &0 /(+ 

+G@+'/+5 @*F3==2 K0 %&4?#+ [ C+ @#+$+0/ /(+ @#3@3$+#$i +G@+'/+5 @*F3== *$ * =?0'/&30 3= /(+ 3==+# 

$&V+ *'#3$$ *DD =3?# /#+*/8+0/$2 e(+ +G@+'/+5 @*F3== &0 /(+ "d &$ 8*G&8&V+5 */ s n [: )?/ /(+ 

@*F3== D3$$ &$ E+#F $8*DD =3# 3==+#$ $D&4(/DF )+D3C [:2 e(+ @+*A 3= /(+ +G@+'/+5 @*F3== &$ */ 8?'( 

D3C+# 3==+# D+E+D$ &0 )3/( L.9 *05 L.[2 e(+ +G@+'/+5 @*F3== &0 L.9 &$ 8*G&8&V+5 */ s n [ )?/ /(+ 

                                                 
Pb Z$ &0 e*)D+ ; *DD $/*05*#5 +##3#$ *DD3C =3# *#)&/#*#F +##3# '3##+D*/&30$ 3= 3)$+#E*/&30$ C&/(&0 8*/'(&04 4#3?@$ *05 
30DF 3)$+#E*/&30$ *'#3$$ 8*/'(&04 4#3?@$ *#+ /#+*/+5 *$ &05+@+05+0/2  
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@*F3== &$ 30DF $D&4(/DF D3C+# */ s n 9:2 K0 *55&/&30, /(+ E+#F (&4( @*F3== */ $ n [ '3?D5 C+DD )+ *0 

*#/&=*'/ 3= /(+ $8*DD 0?8)+# 3= 3)$+#E*/&30$2 <==+#$ 3= s n [ 3''?##+5 30DF &0 h @+#'+0/ 3= /(+ '*$+$ 

&0 L.9, C(+#+*$ 9P @+#'+0/ 3= *DD 3==+#$ *#+ */ s n 9:2 K0 L.[, (3C+E+#, /(+ @+*A */ s n [ &$ $?#+DF 

03/ *0 *#/&=*'/ )+'*?$+ ;; @+#'+0/ 3= *DD 3==+#$ *#+ */ s n [2 K0 =*'/, *0 3==+# 3= s n [ &$ /(+ 835+ &0 

L.[2 e(+ +G@+'/+5 @*F3== &0 Y.9 &$ 8*G&8&V+5 */ 3==+#$ 3= S[ *05 b:2PR  

Figure 5 about here 

e(+ D*#4+ 5&==+#+0'+$ &0 /(+ 830+F 8*G&8&V&04 3==+# *'#3$$ /#+*/8+0/$ @#3E&5+ *0 

+G@D*0*/&30 =3# /(+ D*#4+ 5&==+#+0'+$ &0 @#3@3$+#$i )+(*E&3# *'#3$$ /#+*/8+0/$2 K0 =*'/, /(+ 8*I3#&/F 

3= /(+ @#3@3$+#$i 3==+#$ *#+ &0 /(+ E&'&0&/F 3= /(+ 830+F 8*G&8&V&04 3==+# &0 *DD =3?# /#+*/8+0/$2 K0 

/(+ =&0*D P: @+#&35$, Sf2P @+#'+0/ 3= *DD 3==+#$ &0 /(+ "d *#+ &0 /(+ &0/+#E*D zh:, [:{W SP @+#'+0/ 3= 

/(+ 3==+#$ &0 Y.9 *#+ &0 /(+ &0/+#E*D zS:, R:{W SS2f @+#'+0/ 3= /(+ 3==+#$ &0 L.9 *#+ &0 /(+ &0/+#E*D 

zP[, 9[{ *05 bf2[ @+#'+0/ 3= /(+ 3==+#$ &0 L.[ *#+ &0 /(+ #*04+ z[, P[{2 K0 $+'/&30 j, C+ C&DD $(3C 

/(*/ * '38)&0*/&30 3= /(+ %X *05 /(+ ]L6 835+D +G@D*&0$ /(+$+ *$@+'/$ &0 /(+ 5&$/#&)?/&30 3= 3==+#$ 

>?&/+ C+DD2  

e(+#+ &$ 30+ &0/+#+$/&04 >?*0/&/*/&E+ =+*/?#+ &0 %&4?#+ h C(&'( +G@D*&0$ C(F /(+ @?#+ %X 

835+D 3E+#@#+5&'/$ /(+ '(*04+ &0 /(+ @#3@3$+#$i )+(*E&3# &= 30+ &0/#35?'+$ @#3@3$+# '38@+/&/&302 

Z''3#5&04 /3 /(+ %X 835+D a*05 /(+ $+D=J&0/+#+$/ 835+D C&/( =?DD #*/&30*D&/Fc, /(+ #+I+'/&30 #&$A =3# 

3==+#$ )+D3C s n fR &$ P:: @+#'+0/ &0 Y.92 K0 =*'/, (3C+E+#, /(+ #+I+'/&30 #&$A &$ '30$&5+#*)DF )+D3C 

P:: @+#'+0/ &0 /(+ &0/+#E*D z[:, fb{W =3# 3==+#$ *)3E+ f: &/ &$ +E+0 V+#32, e(&$ 8+*0$ /(*/ /(+ 

@#3@3$+#$ (*5 *0 &0'+0/&E+ /3 83E+ *C*F =#38 /(+ @#+5&'/+5 +>?&D&)#&?8 3==+#$ &0 /(+ #*04+ zfR, 

P::{2  

C. The Effect of Responder Competition on Responder Behavior 

e(+ =*&#0+$$ *@@#3*'( &8@D&+$ /(*/ /(+ #+5?'/&30 &0 /(+ @#3@3$+#$i #+I+'/&30 #&$A &0 L.9 *05 L.[ &$ 

* '30$+>?+0'+ 3= (+/+#34+0+3?$ =*&#0+$$ @#+=+#+0'+$ *8304 /(+ #+$@305+#$ *05 /(+ )+(*E&3#*D 

'(*04+$ C(&'( '38@+/&/&30 &05?'+$ *8304 /(+ #+$@305+#$2 L+'*DD /(*/ @#+=+#+0'+ (+/+#34+0+&/F 

*8304 /(+ #+$@305+#$ 8+*0$ /(*/ /(+ @#3@3$+#$ =*'+ * 5&$/#&)?/&30 3= *''+@/*0'+ /(#+$(3D5$2 e(&$, &0 

/?#0, &8@D&+$ /(*/ /(+ @#3)*)&D&/F /(*/ all #+$@305+#$ C&DD #+I+'/ * 4&E+0 3==+# 5+'D&0+$ &= /(+ 0?8)+# 

3= #+$@305+#$ &0'#+*$+$2 B+ (*E+ '*DD+5 /(&$ /(+ $/*/&$/&'*D +==+'/ )+'*?$+ &/ @#+E*&D$ +E+0 &= 

                                                 
PR K0 Y.9 3==+#$ */ $ n [: *#+ *D83$/ *$ @#3=&/*)D+ *$ /(3$+ 3= S[ *05 b:2 Q3C+E+#, /(&$ '3?D5 *D$3 )+ *0 *#/+=*'/ 3= /(+ 
$8*DD 0?8)+# 3= 3)$+#E*/&30$ */ $ n [:2  
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#+$@305+#$ 53 03/ '(*04+ /(+&# #+I+'/&30 )+(*E&3# C(+0 *55&/&30*D '38@+/&/3#$ *#+ *55+52 Q3C+E+#, 

30+ 3= /(+ $*D&+0/ @#+5&'/&30$ 3= /(+ =*&#0+$$ *@@#3*'( *05 /(+ ]L6 *@@#3*'( &$ /(*/ #+$@305+#$ C&DD 

'(*04+ /(+&# #+I+'/&30 )+(*E&3# *'#3$$ /#+*/8+0/$ *05 /(*/ /(+ #+$@305+#$i )+D&+=$ *)3?/ /(+ 3/(+# 

#+$@305+#$i #+I+'/&30 )+(*E&3# &$ /(+ 5#&E&04 =3#'+ )+(&05 /(+$+ '(*04+$2 13#+3E+#, /(+ =*&#0+$$ 

*@@#3*'( *05 /(+ ]L6 *@@#3*'( 8*A+ 3@@3$&04 @#+5&'/&30$ C&/( #+4*#5 /3 /(+ '(*04+$ &0 

#+$@305+#$i )+(*E&3#2 e(+#+=3#+, C+ +G*8&0+ 0+G/ C(+/(+# *05 (3C /(+ #+$@305+#$ '(*04+5 /(+&# 

#+I+'/&30 )+(*E&3# &0 /(+ =*'+ 3= *55&/&30*D '38@+/&/&302  

 

RESULT 3: The, introduction, of, a, small, amount, of, responder, competition, by,moving, from, the,

UG,to,RC2,causes,a,substantial,reduction, in, individual,responders’,willingness, to,

reject., A, further, increase, in, competition, by, moving, to, RC5, causes, an, additional,

significant, reduction, in, the, willingness, to, reject., The, changes, in, responders’,

rejection,behavior,across,treatments,can,be,explained,by,the,belief,effect.,,

 

e(+ +E&5+0'+ =3# L+$?D/ ; &$ @#+$+0/+5 &0 %&4?#+$ S *05 b *05 e*)D+$ [ *05 S2 K0 %&4?#+ S, C+ $(3C 

/(+ #+I+'/&30 )+(*E&3# =#38 /(+ #+$@305+#$g @+#$@+'/&E+2 B+ @D3/ /(+ responder’s, rejection, rate 

*4*&0$/ /(+ $&V+ 3= /(+ 3==+#2 e(+ #+I+'/&30 #*/+ &$ 8+*$?#+5 )F /(+ 0?8)+# 3= #+$@305+#$ C(3 

#+I+'/+5 *0 3==+# 5&E&5+5 )F /(+ /3/*D 0?8)+# 3= #+$@305+#$ C(3 #+'+&E+5 /(+ '3##+$@305&04 3==+#2 

e(+ #+I+'/&30 #*/+ &0 /(+ "d &$ P:: @+#'+0/ =3# *0F 3==+# )+D3C P:, &2 +2, all #+$@305+#$ #+I+'/ $?'( 

3==+#$2 e(&$ 8+*0$ /(*/ /(+ $/*/&$/&'*D +==+'/ '*003/ )+'38+ 3@+#*/&E+ &0 /(&$ 3==+# #*04+ ?0D+$$ 

#+$@305+# '38@+/&/&30 #+5?'+$ $38+ #+$@305+#$g C&DD&040+$$ /3 #+I+'/2 e(+#+=3#+, /(+ D*#4+ 

#+5?'/&30 &0 /(+ @#3@3$+#$i #+I+'/&30 #&$A a&0 /(&$ 3==+# #*04+c 3)$+#E+5 &0 %&4?#+ h &$ )*$+5 30 /(+ 

)+(*E&3#*D '(*04+$ #+$@305+# '38@+/&/&30 &05?'+$T /(+ #+$@305+#$i #+I+'/&30 #*/+ =3# 3==+#$ )+D3C 

P: &$ 8?'( D3C+# &0 L.9 *05 L.[ /(*0 &0 /(+ "d, *05 E*#&+$ )+/C++0 [: *05 bR @+#'+0/ a$++ 

%&4?#+ Sc2 K0 *DD /(#++ /#+*/8+0/$, /(+ #+$@305+#i$ #+I+'/&30 #*/+ 5+'#+*$+$ &0 /(+ $&V+ 3= /(+ 3==+#, )?/ 

/(&$ 5+'#+*$+ *D#+*5F 3''?#$ =3# 3==+#$ )+D3C P: &0 L.9 *05 L.[2 e(+ #+I+'/&30 #*/+ &0 L.9 =3# *DD 

3==+# &0/+#E*D$ )+D3C h: &$ */ D+*$/ 9: @+#'+0/ D3C+# /(*0 &0 /(+ "d2 13#+3E+#, /(+ #+I+'/&30 #*/+ &0 

L.[ &$ D3C+# /(*0 &0 L.9 =3# 83$/ 3==+# &0/+#E*D$2  

e(+ +'3038+/#&' +E&5+0'+ &0 '3D?80 P 3= e*)D+ [ @#3E&5+$ =?#/(+# $?@@3#/ =3# L+$?D/ ;2 e*)D+ 

[ @#+$+0/$ '3+==&'&+0/$ =#38 * @#3)&/ #+4#+$$&30 C&/( /(+ #+$@305+#$i #+I+'/&30$ *$ /(+ 5+@+05+0/ 

E*#&*)D+2 e(+ &05+@+05+0/ E*#&*)D+$ *#+ /(+ 3==+# $&V+, 5?88&+$ =3# L.9 *05 L.[ a"d &$ /(+ 
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38&//+5 '*/+43#Fc, /(+ /&8+ @+#&35, *05 &0/+#*'/&30$ )+/C++0 /(+ /#+*/8+0/ 5?88&+$ *05 /(+ /&8+ 

@+#&352 e(+ #+4#+$$&30 $(3C$ /(*/ /(+ '3+==&'&+0/ 30 3==+# $&V+ &$ 0+4*/&E+ *05 (&4(DF $&40&=&'*0/ *05 

/(+ /#+*/8+0/ 5?88&+$ =3# L.9 *05 L.[ *#+ (&4(DF $&40&=&'*0/ *05 0+4*/&E+2 e(+ *$$3'&*/+5 

8*#4&0*D +==+'/$ &05&'*/+ /(*/ */ /(+ $*8@D+ 8+*0$, /(+ #+I+'/&30 @#3)*)&D&/F &$ 9b @+#'+0/ D3C+# &0 

L.9 /(*0 &0 /(+ "d2 e(+ #+I+'/&30 #*/+ a*/ $*8@D+ 8+*0$c &0 L.[ &$ * $/#&A&04 [; @+#'+0/ D3C+# /(*0 

&0 /(+ "d2 e(?$, /(+ /#+*/8+0/ 5&==+#+0'+$ 3)$+#E+5 &0 %&4?#+ S *#+ 'D+*#DF $?)$/*0/&*D *05 

$/*/&$/&'*DDF $&40&=&'*0/2 13#+3E+#, /(+F '30/#*5&'/ /(+ ]L6 *@@#3*'( *05 *#+ '30$&$/+0/ C&/( /(+ 

@#+5&'/&30$ 3= /(+ =*&#0+$$ *@@#3*'(2  

Figure 6 and Figure 7 about here 

Table 5 and Table 6 about here 

X&0'+ /(+ =*&#0+$$ *@@#3*'( 03/ 30DF @#+5&'/$ * #+5?'/&30 &0 /(+ #+I+'/&30 #*/+ ?05+# #+$@305+# 

'38@+/&/&30 )?/ *D$3 &5+0/&=&+$ #+$@305+#$i )+D&+=$ *$ /(+ 5+'&$&E+ $3?#'+ 3= /(&$ )+(*E&3#*D '(*04+, 

C+ &0/#35?'+5 * )+D&+= 8+*$?#+ &0/3 3?# #+4#+$$&302 L+'*DD /(*/ /(+ #+$@305+#$ /3D5 ?$ &0 )3/( 

#+$@305+# '38@+/&/&30 /#+*/8+0/$ (3C 8*0F 3/(+# #+$@305+#$ /(+F +G@+'/+5 /3 *''+@/ /(+ 43&04 

3==+#2 e(&$ +0*)D+$ ?$ /3 *55 * 5?88F E*#&*)D+ &05&'*/&04 C(+/(+# /(+ #+$@305+# )+D&+E+$ /(*/ *DD 

3/(+# #+$@305+#$ C&DD #+I+'/ /(+ 3==+# 3# C(+/(+# $(+ )+D&+E+$ /(*/ */ D+*$/ 30+ 3/(+# #+$@305+# C&DD 

*''+@/ /(+ 3==+# a$++ e*)D+ Sc2 e(+ E*#&*)D+ l)+D&+= /(*/ *DD 3/(+#$ #+I+'/m &0 /(+ #+4#+$$&30$ 3= e*)D+ 

S /*A+$ 30 * E*D?+ 3= P &= * #+$@305+# )+D&+E+$ /(*/ *DD 3/(+# #+$@305+#$ #+I+'/2 K= * #+$@305+# 

)+D&+E+$ /(*/ *DD 3/(+#$ #+I+'/, /(+0 $(+ '30$&5+#$ (+#$+D= * 5+'&$&E+ @D*F+# &0 /(+ $+0$+ /(*/ $(+ '*0 

@?0&$( /(+ @#3@3$+# 3# 8*&0/*&0 +>?&/F )F #+I+'/&04 /(+ 3==+#, /332 e(?$, /(+ =*&#0+$$ *@@#3*'( 

@#+5&'/$ /(*/ /(&$ E*#&*)D+ (*$ * @3$&/&E+ +==+'/ 30 #+I+'/&30 #*/+$2 B+ ?$+ /(+ $*8+ #+4#+$$3#$ &0 /(+ 

=&#$/ #+4#+$$&30 &0 e*)D+ S *$ &0 e*)D+ [, )?/ C+ *D$3 *55 /(+ l*DD 3/(+#$ #+I+'/m 5?88F2 e(+ 

'3+==&'&+0/ 30 /(+ 3==+# $&V+ &$ *4*&0 0+4*/&E+ *05 $&40&=&'*0/2 e(+ l*DD 3/(+#$ #+I+'/m 5?88F &$ 

@3$&/&E+, (&4(DF $&40&=&'*0/, *05 &8@D&+$ * (&4( 8*#4&0*D +==+'/2 K= * #+$@305+# )+D&+E+$ $(+ &$ 

5+'&$&E+, (+# #+I+'/&30 #*/+ &0'#+*$+$ )F ;b2h @+#'+0/| 13#+3E+#, /(+ /#+*/8+0/ 5?88&+$ =3# L.9 

*05 L.[ *#+ 03C &0$&40&=&'*0/ *05 #*/(+# $8*DD #+D*/&E+ /3 /(+ #+4#+$$&30 &0 e*)D+ [, $?44+$/&04 /(*/ 

/(+ /#+*/8+0/$ @+# $+ (*E+ D&//D+ 3# 03 +==+'/ 30 #+I+'/&30 )+(*E&3# &= C+ '30/#3D =3# /(+ )+D&+= +==+'/2 

e(&$ &0/+#@#+/*/&30 &$ =?#/(+# $?@@3#/+5 )F /(+ $+'305 #+4#+$$&30 &0 e*)D+ S C(+#+ C+ 30DF ?$+ /(+ 

L.9 *05 /(+ L.[ 5*/*2 e(+ l*DD 3/(+#$ #+I+'/m 5?88F &$ *4*&0 D*#4+ *05 $&40&=&'*0/, &05&'*/&04 *0 

&0'#+*$+ &0 /(+ #+I+'/&30 @#3)*)&D&/F 3= hP @+#'+0/ &= * #+$@305+# )+D&+E+$ /(*/ *DD 3/(+#$ #+I+'/, *05 
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/(+ /#+*/8+0/ 5?88F =3# L.[ &$ 'D3$+ /3 V+#3 *05 &0$&40&=&'*0/2 e(?$, *4*&0 /(+ /#+*/8+0/ @+# $+ (*$ 

03 +==+'/ 30 /(+ #+I+'/&30 )+(*E&3# &= C+ '30/#3D =3# /(+ #+$@305+#$i )+D&+=$2 

L+'*DD /(*/ /(+ $/*/&$/&'*D +==+'/ 30 @#3@3$+#$i #+I+'/&30 #&$A &$ )*$+5 30 /(+ @#+$+0'+ 3= 

(+/+#34+0+3?$ #+$@305+#$2 e3 +G*8&0+ #+$@305+# (+/+#34+0+&/F, C+ #*0 @#3)&/ #+4#+$$&30$ =3# +*'( 

/#+*/8+0/ $+@*#*/+DF &0 C(&'( C+ &0'D?5+5 /(+ 3==+# $&V+, /&8+ @+#&35, *05 5?88&+$ =3# &05&E&5?*D 

#+$@305+#$2 B+ 3)$+#E+5 $/#304 +E&5+0'+ =3# #+$@305+# (+/+#34+0+&/F &0 +*'( /#+*/8+0/2 _&A+D&(335 

#*/&3 /+$/$ =3# /(+ I3&0/ $&40&=&'*0'+ 3= /(+ &05&E&5?*D 5?88&+$ $(3C /(*/ /(+ #+$/#&'/+5 835+D aC&/( 

03 &05&E&5?*D 5?88&+$c &$ $&40&=&'*0/DF 5&==+#+0/ =#38 /(+ 835+D C&/( &05&E&5?*D 5?88&+$ */ *DD 

'30E+0/&30*D $&40&=&'*0'+ D+E+D$ a@ q 2:::P &0 +*'( /#+*/8+0/c2  

e(+ +==+'/ 3= )+D&+=$ 30 #+I+'/&30 )+(*E&3# &$ $3 $/#304 /(*/ &/ '*0 +E+0 )+ 5+/+'/+5 &0 /(+ #*C 

5*/*2 K0 %&4?#+ b, C+ &DD?$/#*/+ /(+ #+$@305+#$i #+I+'/&30 @#3)*)&D&/F &0 L.9 =3# /(+ '*$+ &0 C(&'( /(+ 

#+$@305+# )+D&+E+$ /(*/ /(+ '38@+/&/3# #+I+'/$ *05 =3# /(+ '*$+ &0 C(&'( $(+ )+D&+E+$ /(*/ /(+ 

'38@+/&04 #+$@305+# *''+@/$2 Z$ 30+ '*0 $++, /(+ #+I+'/&30 @#3)*)&D&/F &$ 8?'( (&4(+# &= /(+ 

#+$@305+# )+D&+E+$ /(*/ /(+ '38@+/&/3# C&DD *D$3 #+I+'/ /(+ 3==+#2 e(?$, /*A+0 /34+/(+# %&4?#+$ S *05 

b *05 /(+ #+4#+$$&30$ &0 e*)D+$ [ *05 S @#3E&5+ $/#304 $?@@3#/ =3# /(+ =*&#0+$$ *@@#3*'( )+'*?$+ 

/(+F $?44+$/ /(*/ /(+ )+D&+= +==+'/ &$ /(+ 8*I3# 5+/+#8&0*0/ 3= /(+ '(*04+$ &0 #+I+'/&30 )+(*E&3# 

*'#3$$ /#+*/8+0/$2 

 

V. Combining the Fairness Approach with the QRE Approach 

e(+#+ &$ D&//D+ 53?)/ /(*/ 3?# 5*/* #+=?/+$ /(+ @#+E*&D&04 $+D=J&0/+#+$/ 835+D C&/( =?DDF #*/&30*D 

&05&E&5?*D$2 e(+ =*&D?#+ /3 @#+5&'/ /(+ '3##+'/ D+E+D *05 /(+ '38@*#*/&E+ $/*/&' '(*04+$ &0 )+(*E&3# 

*'#3$$ /#+*/8+0/$ $?44+$/$ /(*/ /(&$ 835+D &$ ?0*)D+ /3 '*@/?#+ &8@3#/*0/ )+(*E&3#*D =3#'+$ /(*/ 

$(*@+ /(+ +==+'/$ 3= '38@+/&/&302 K0 '30/#*$/, )3/( /(+ =*&#0+$$ 835+D *05 /(+ ]L6 835+D C&/( 

$+D=&$( @#+=+#+0'+$ 8*A+ '3##+'/ @#+5&'/&30$ C&/( #+4*#5 /3 /(+ >?*D&/*/&E+ '(*04+$ &0 8*#A+/ @#&'+$ 

*'#3$$ /#+*/8+0/$T e(+ &0/#35?'/&30 3= 3# *0 &0'#+*$+ &0 #+$@305+# '38@+/&/&30 #+5?'+$ /(+ 8+*0 

*''+@/+5 3==+#$ $?)$/*0/&*DDF, C(&D+ /(+ &0/#35?'/&30 3= @#3@3$+# '38@+/&/&30 &0'#+*$+$ /(+ 8+*0 

*''+@/+5 3==+#$ $?)$/*0/&*DDF2  

X+E+#*D >?*0/&/*/&E+ *$@+'/$ 3= /(+ 5*/* $?44+$/, (3C+E+#, /(*/ +*'( 3= /(+$+ 835+D$ *D30+ 

'*003/ '*@/?#+ *DD /(+ &8@3#/*0/ @(+038+0* */ C3#A2 e(+ =*&#0+$$ 835+D 3E+#@#+5&'/$ /(+ '(*04+ &0 

8*#A+/ @#&'+$ &= C+ &0/#35?'+ @#3@3$+# '38@+/&/&30 *$ &/ 3E+#@#+5&'/$ /(+ @#3@3$+#$i #+I+'/&30 #&$A2 
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e(&$ $?44+$/$ /(*/ 83#+ /(*0 /(+ *$$?8@/&30 3= (+/+#34+0+3?$ =*&#0+$$ @#+=+#+0'+$ &$ 0++5+5 /3 

+G@D*&0 /(+$+ =*'/$2 %3# /(&$ @?#@3$+, 30+ 0++5$ * 835+D /(*/ +G@D*&0$ /(+ #+D*/&E+DF D3C #+I+'/&30 

#&$A =3# /(+ @#3@3$+#$ C(+0 /(+F 8*A+ 3==+#$ /(*/ 4&E+ /(+8 $/&DD * $&V+*)D+ $(*#+ 3= /(+ 4*&0$ =#38 

/#*5+2 Z$ C+ +G@D*&0+5 &0 X+'/&30 KKK, /(+ ]L6 835+D @#3E&5+$ * 0*/?#*D +G@D*0*/&30 =3# /(&$ 

@(+038+0302  

Q3C+E+#, /(+ ]L6 *@@#3*'( C&/( $+D=&$( @#+=+#+0'+$ @#+5&'/$ /(+ C#304 '38@*#*/&E+ $/*/&' 

+==+'/$ 3= #+$@305+# '38@+/&/&30 30 #+$@305+#$i )+(*E&3#2 K0 '30/#*$/ /3 /(+ ]L6 @#+5&'/&30, /(+ 

&0/#35?'/&30 3= 3# *0 &0'#+*$+ &0 #+$@305+# '38@+/&/&30 #+5?'+$ /(+ #+$@305+#$i #+I+'/&30 #*/+ 

a'38@*#+ %&4?#+ 9 C&/( %&4?#+ Sc2 K0 *55&/&30, /(+ ]L6 *@@#3*'( ?05+#@#+5&'/$ /(+ #+I+'/&30 #*/+ 

=3# D3C 3==+#$ &0 /(+ "d *05 ?05+# #+$@305+# '38@+/&/&30 *05 3E+#@#+5&'/$ /(+ +G&$/+0'+ 3= 3==+#$ 

*)3E+ [: &0 /(+ "d2 L+'*DD /(*/ /(+ #+I+'/&30 #*/+ '*0 0+E+# +G'++5 [: @+#'+0/ *''3#5&04 /3 /(+ ]L6 

*@@#3*'( a$++ %&4?#+ 9c, )?/ /(+ #+I+'/&30 #*/+ &$ )+/C++0 b[ *05 P:: @+#'+0/ =3# 3==+#$ )+/C++0 : 

*05 h &0 /(+ "d *05 &0 L.9 *05 L.[2 e(+ =*&#0+$$ *@@#3*'( @#3E&5+$ * 0*/?#*D +G@D*0*/&30 =3# 

/(+$+ @(+038+0*2 K0 *55&/&30, &/ '*@/?#+$ /(+ 8*I3# 5#&E&04 =3#'+ )+(&05 /(+ #+$@305+#$i #+5?'/&30 

&0 /(+ #+I+'/&30 #*/+ ?05+# #+$@305+# '38@+/&/&30T /(+ )+D&+= /(*/ 30+ 3= /(+ '38@+/&04 #+$@305+#$ 

C&DD *''+@/ /(+ 3==+#2  

<?# 5&$'?$$&30 *)3E+ $?44+$/$, /(+#+=3#+, /(*/ )3/( (+/+#34+0+3?$ =*&#0+$$ @#+=+#+0'+$ *05 

5+'&$&30 +##3#$ *#+ 0++5+5 /3 +G@D*&0 *DD &8@3#/*0/ @(+038+0* /(*/ $(*@+ /(+ +==+'/$ 3= '38@+/&/&30 

&0 3?# /#+*/8+0/$2 K0 @#&0'&@D+, /(+ ]L6 *@@#3*'( '*0 )+ '38)&0+5 C&/( =*&#0+$$ @#+=+#+0'+$2 e(+#+ 

&$, (3C+E+#, 03 4?*#*0/++ /(*/ /(+ '38)&0*/&30 3= /(+ =*&#0+$$ *05 /(+ ]L6 *@@#3*'( C&DD 03/ 

8?/?*DDF #+&0=3#'+ /(+ C+*A0+$$+$ 3= +*'( *@@#3*'(2 e3 '(+'A /(+ @+#=3#8*0'+ 3= * '38)&0+5 

835+D, C+ '38@?/+5 /(+ 5&$/#&)?/&30 3= +>?&D&)#&?8 *'/&30$ 3= * =?DDF @*#*8+/+#&V+5 %XJ]L6 

835+D2 %3# /(&$ @?#@3$+, C+ '38@D+/+DF /&+5 3?# (*05$ C&/( #+4*#5 /3 /(+ '(3&'+ 3= /(+ @*#*8+/+#$ 

=3# /(+ %X 835+D )F ?$&04 /(+ $*8+ @#+=+#+0'+ @*#*8+/+#$ *$ &0 %+(# *05 X'(8&5/ aPfffc C(&'( *#+ 

@#+$+0/+5 &0 e*)D+ P2 e(&$ &$ E+#F &8@3#/*0/ )+'*?$+ 3/(+#C&$+ C+ '3?D5 #*/&30*D&V+ /33 8*0F 

5&==+#+0/ 3?/'38+$ )F '(33$&04 /(+ *@@#3@#&*/+ @#+=+#+0'+ @*#*8+/+#$2 e(+ 30DF =#++ @*#*8+/+# 

C*$, /(+#+=3#+, /(+ +##3# @*#*8+/+# / =#38 /(+ ]L6 @*#/ 3= /(+ 835+D2  

K0 %&4?#+ R, C+ '38@*#+ /(+ @#+5&'/+5 +>?&D&)#&?8 5&$/#&)?/&30 3= 3==+#$ *'#3$$ *DD =3?# 

/#+*/8+0/$ C&/( /(+ 5&$/#&)?/&30 3= /(+ *'/?*D 3==+#$ &0 /(+ =&0*D P: @+#&35$ 3= +*'( /#+*/8+0/2 e(+ 

$*8+ @#+=+#+0'+ *05 +##3# @*#*8+/+#$ *#+ *@@D&+5 /3 +*'( /#+*/8+0/ &0 3#5+# /3 4+0+#*/+ /(+ 
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@#+5&'/&302Pf B+ /*A+ /(+ 5*/* =#38 /(+ =&0*D P: @+#&35$ )+'*?$+ C+ ?$+ *0 +>?&D&)#&?8 835+D /3 

@#+5&'/ )+(*E&3#2 e(+#+=3#+, &/ 8*A+$ $+0$+ /3 /*A+ /(+ 5*/* =#38 /(3$+ @+#&35$ &0 C(&'( * $/*)D+ 

)+(*E&3#*D @*//+#0 (*5 +8+#4+5, &2+2, =#38 @+#&35$ &0 C(&'( /(+#+ C*$ D&//D+ 3# 03 '(*04+ &0 /(+ 

5&$/#&)?/&30 3= 3==+#$2 Z '38@*#&$30 3= /(+ @#+5&'/+5 *05 /(+ *'/?*D 3==+# 5&$/#&)?/&30$ &05&'*/+$ /(*/ 

/(+ '38)&0+5 835+D 8*A+$ #+8*#A*)DF @#+'&$+ >?*0/&/*/&E+ @#+5&'/&30$ a$++ %&4?#+ Rc2 e(+ D3'*/&30 

3= /(+ @#+5&'/+5 5&$/#&)?/&30 &0 +*'( /#+*/8+0/ &$ E+#F 'D3$+ /3 /(*/ 3= /(+ *'/?*D 5&$/#&)?/&302 %3# 

&0$/*0'+, /(+ @#+5&'/+5 835*D &0/+#E*D &$ 4&E+0 )F z[,f{ &0 L.[ C(&'( *'/?*DDF &$ /(+ 835*D &0/+#E*D2 

_&A+C&$+, /(+ @#+5&'/+5 835*D &0/+#E*D =3# L.9 &$ zP[,Pf{ C(&'( '3&0'&5+$ C&/( /(+ *'/?*D 835*D 

&0/+#E*D2 K0 *55&/&30, /(+ @#+5&'/+5 835+ =3# /(+ "d *05 =3# Y.9 &$ 'D3$+ /3 /(+ *'/?*D 835+2 e*)D+ b 

@#3E&5+$ * =?#/(+# &05&'*/&30 3= /(+ 4335 8*/'( )+/C++0 @#+5&'/+5 *05 *'/?*D )+(*E&3#2 e(+ 

@#+5&'/+5 8+*0 *05 8+5&*0 3==+#$ *#+ #+D*/&E+DF 'D3$+ /3 /(+ *'/?*D 8+*0 *05 8+5&*0 3==+#$ &0 *DD 

/#+*/8+0/$2  

Figure 8 and Table 7 about here 

e(+ ]L6 835+D C&/( $+D=&$( @#+=+#+0'+$ 8*A+$ /(+ C#304 '38@*#*/&E+ $/*/&' @#+5&'/&30$ C&/( 

#+4*#5 /3 #+$@305+# )+(*E&3# ?05+# #+$@305+# '38@+/&/&302 K/ &$, /(+#+=3#+, &0/+#+$/&04 /3 +G*8&0+ 

C(+/(+# /(+ '38)&0+5 ]L6J=*&#0+$$ 835+D '3##+'/$ =3# /(&$ C#304 @#+5&'/&302 K/ /?#0$ 3?/ /(*/ /(&$ 

&$ &05++5 /(+ '*$+2 %3# &0$/*0'+, =3# 3==+#$ )+D3C $ n 9: /(+ '38)&0+5 835+D @#+5&'/$ #+I+'/&30 #*/+$ 

3= bS2[, [f29, *05 ;;2; @+#'+0/ =3# /(+ "d, L.9, *05 L.[, #+$@+'/&E+DF2 K0 =*'/, /(+ #+I+'/&30 #*/+$ 

&0 /(+ =&0*D P: @+#&35$ *#+ 4&E+0 )F P::, [:29 *05 ;P2h @+#'+0/ &0 /(+ #+$@+'/&E+ /#+*/8+0/$2 e(?$, 

/(+ '38)&0*/&30 3= /(+ =*&#0+$$ *@@#3*'( C&/( /(+ ]L6J*@@#3*'( +G@D*&0$ /(+ >?*D&/*/&E+ *05 /(+ 

>?*0/&/*/&E+ *$@+'/$ 3= 3?# 5*/* >?&/+ C+DD2 

 

VI. Conclusions 
e(+ 8*&0 8+$$*4+ 3= /(&$ @*@+# &$ /(*/ )*$&' +'3038&' +==+'/$ 3= '38@+/&/&30 '*003/ )+ ?05+#$/335 

C&/(3?/ /*A&04 =*&#0+$$ '30'+#0$ *05 5+'&$&30 +##3#$ &0/3 *''3?0/2 B+ $?@@3#/+5 /(&$ @#3E3'*/&E+ 

'D*&8 C&/( * $+#&+$ 3= +G@+#&8+0/$ *05 C&/( /(+ 5+E+D3@8+0/ 3= *0 *D/+#0*/&E+ /3 /(+ @#+E*&D&04 

                                                 
Pf e(+ +##3# @*#*8+/+# &$ 4&E+0 )F .Q% :29PS2 X&0'+ C+ $+/ /(+ $*8+ +##3# @*#*8+/+# *'#3$$ '305&/&30$ &0 /+#8$ 3= 
XC&$$ =#*0'$, C+ *$$?8+5 /(*/ 830+F &DD?$&30 53+$ 03/ *==+'/ $?)I+'/$i )+(*E&3?# &0 3?# +0E&#308+0/2 `3/+ /(*/ * 
'30$/*0/ +##3# @*#*8+/+# &0 /+#8$ 3= XC&$$ =#*0'$ a.Q%c &8@D&+$ /(*/ /(+ +##3# @*#*8+/+# &0 /+#8$ 3= +G@+#&8+0/*D 
830+F E*#&+$ )+'*?$+ /(+ +G'(*04+ #*/+ )+/C++0 XC&$$ =#*0'$ *05 +G@+#&8+0/*D 830+F ?0&/$ 5&==+#$ *'#3$$ '305&/&30$ 
a&0 3#5+# /3 A++@ /(+ 4*&0$ =#38 /#*5+ @+# @D*F+# '30$/*0/ *'#3$$ '305&/&30$c2 %3# +G*8@D+, *0 +##3# @*#*8+/+# 3= .Q% 
:29PS &8@D&+$ /(*/ /(+ +##3# @*#*8+/+# &0 /+#8$ 3= +G@+#&8+0/*D 830+F ?0&/$ &$ ; &0 L.[, S &0 L.9, f &0 /(+ "d, *05 S &0 
Y.92 _&A+C&$+, * '30$/*0/ +##3# @*#*8+/+# &0 /+#8$ 3= +G@+#&8+0/*D 830+F ?0&/$ &8@D&+$ /(*/ /(+ +##3# @*#*8+/+# &0 
/+#8$ 3= .Q% E*#&+$ *'#3$$ '305&/&30$2  
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835+D2 e(+ @#+E*&D&04 835+D =*&D$ /3 '*@/?#+ /(+ @3C+#=?D +==+'/$ 3= *55&04 I?$/ 30+ *55&/&30*D 

#+$@305+# /3 * )&D*/+#*D $&/?*/&302 K0 /(+ '*$+ 3= @#3@3$+# '38@+/&/&30, /(+ 835+D 8*A+$ /(+ 3@@3$&/+ 

+##3#T &/ 3E+#@#+5&'/$ /(+ '(*04+$ &0 8*#A+/ @#&'+$2 K0 '30/#*$/, 3?# *D/+#0*/&E+ 835+D, C(&'( 

'38)&0+$ (+/+#34+0+3?$ =*&#0+$$ @#+=+#+0'+$ C&/( /(+ >?*0/*D #+$@30$+ *@@#3*'(, @#+5&'/$ *DD 

>?*D&/*/&E+ '(*04+$ *$$3'&*/+5 C&/( &0'#+*$+5 '38@+/&/&30 '3##+'/DF *05 @#3E&5+$ * 4335 

>?*0/&/*/&E+ '(*#*'/+#&V*/&30 3= /(+ +0/&#+ @#&'+ 5&$/#&)?/&302 K0 E&+C 3= /(+$+ #+$?D/$, C+ )+D&+E+ /(*/ 

/(+ '38)&0+5 835+D 8*F 4+0+#*DDF &8@#3E+ 3?# ?05+#$/*05&04 3= /(+ 8+'(*0&$8$ )+(&05 

'38@+/&/&E+ 8*#A+/$2  
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eZN_6 P 

Prediction,of,offers,and,acceptance,thresholds,under,responder,competition,based,
on,the,preference,parameters,of,Fehr,and,Schmidt,(1999),

,

Y#+=+#+0'+ 
@*#*8+/+#$   &.01).234

4
&.51).234

4
&.261).2764

4
&.81).84

4

*E+#*4+ 
*''+@/+5 

3==+# 
L+D*/&E+ 
=#+>?+0'F  P:x ;:x ;:x ;:x  

<==+#$  "d [: [: hh ;; h;2h 

 L.9 Pb Pb Pb Pb Pb2: 

 L.[ h h h h h2: 
Z''+@/*0'+ 
/(#+$(3D5$ "d hh ;; 9[ :   

 L.9 Pb Pb P[ :  

 L.[ h h h :  

 



 

 

eZN_6 9 

Mean,accepted,offers,

 ZDD @+#&35$ %&0*D @+#&35 

1*/'(&04 
4#3?@ 

Y.9 
8+*0 
a$252c 

"d 
8+*0 
a$252c 

L.9 
8+*0 
a$252c 

L.[ 
8+*0 
a$252c 

Y.9 
8+*0 
a$252c 

"d 
8+*0 
a$252c 

L.9 
8+*0 
a$252c 

L.[ 
8+*0 
a$252c 
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Figure 1: Predicted offer distributions in the UG according to the quantal 
response approach with selfish preferences 
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Figure 2: Prediction of responders’ rejection rate according to the quantal 

response equilibrium approach with selfish preferences (A = 4)  

:
:2P

:29
:2;

:2h

:2[

:2S

:2b
:2R

:2f
P

: 9: h: S: R: P::
Offer size

Pr
ed

ic
te

d 
re

je
ct

io
n 

ra
te

"d
L.9
L.[

 



 

 

 

Figure 3: Average accepted offer in bargaining and market experiments 
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Figure 4: Proposers’ rejection risk conditional on offers 
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Figure 5: Proposers’ expected payoff as a function of offer size 
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Figure 6: Responders’ rejection rate conditional on offer size 
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Figure 7: Responders’ rejection rate in RC2 conditional on offer size and beliefs 
about the other responder’s behavior 
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Figure 8: Actual and predicted offer distribution based on the combined 

Fairness – QRE approach 
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