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%6(0$" %6&%" &.$" .$)=3&%$," H7" &8123.3$" 0$34" .$4$.$*'$J" G*" +*%$.$0%+*)" &*," ,$H&%$," O=$0%+(*D"
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I – Metarepresenting : shallow and deep forms 
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:5.3&;" %("*$'$00&.+37" .$O=+.$" .$/.$0$*%+*)"*(%"(*37" %6$" %6(=)6%"'(*%$*%"9@" %()$%6$."M+%6" %6$"

/.(/(0+%+(*&3" &%%+%=,$"<G!" ?%6$" H$3+$4" (." ,$0+.$C" %6&%" &%%&'6$0" %(" +%" &*," %6$" .$/.$0$*%&%+(*" (4"

(*$0$34"&0"6&L+*)"%6&%"&%%+%=,$D"H=%"&30("&"0$'(*,"(.,$."/.(/(0+%+(*&3"&%%+%=,$"<GR"%6&%"H$&.0"(*"

<G!J"U6$*"$L&3=&%+*)"(*$\0"'=..$*%"H$3+$4"0%&%$D"(."3$&.*+*)"0%&%$D"(."M6$*"/.$,+'%+*)"M6$%6$."

(*$"M+33" .$-$-H$." &" *&-$D" " (*$"-=0%" .$/.$0$*%" (*$0$34" &0" H$3+$L+*)" %6&%" <" (." &0" 3$&.*+*)"

-&%$.+&3"#J"96&%"+0D""

"
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"
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L+$MD"M6&%"$K/3&+*0"M67"/&%+$*%0"M+%6"0'6+X(/6.$*+&"6&L$"%.(=H3$"-(*+%(.+*)"%6$+."&'%+(*0"+0"

%6&%"%6$7"6&L$"&",+0%=.H$,"-+*,.$&,+*)"'&/&'+%7J4""

G"0+-+3&."%6$(.7"6&0"H$$*",$4$*,$,"%("+*%$./.$%"c"7$&.5(3,0\"4&+3=.$0"+*"P=,)+*)"%6$"-(,&3"

0(=.'$" (4" &'O=+.$," I*(M3$,)$J" Q3&L$33" '(*0+,$.0" %6&%" 0='6" &" %&0I" .$O=+.$0" %6&%" &" '6+3,"

=*,$.0%&*,"%6$".$3&%+(*0"(4"%6$"+0(3&%$,"$L$*%"g(4"L+0=&337"/$.'$+L+*)"%6&%"i"+0"+*"%6$"H(Kh"M+%6"

+*/=%0D"(%6$."-$*%&3"0%&%$0D"&*,"H$6&L+(.J"2*"06(.%D"%6$"'6+3,"H$'(-$0"0=''$004=3"+*"0='6"%&0I0"

M6$*"6$"'&*"=0$" ?%6&%" +01" 3$&.*C"&" 4=*'%+(*&3" %6$(.7"(4"-$*%&3"0%&%$0J"96+0" %6$(.7"&33(M0" %6$"

'6+3," %(" =*,$.0%&*," %6&%" .$/.$0$*%&%+(*" %(I$*0" &'O=+.$," +*" 0/$'+4+'" /3&'$0D" &%" 0/$'+4+'" %+-$0D"

&*," 4.(-" 0/$'+4+'" L+$M/(+*%0" 6&L$" ,+44$.$*%+&3" .(3$0" +*" -(,=3&%+*)" H$6&L+(.J" a+$*$0" b"

<$.*$.D5"-(.$".$'$*%37D",$4$*,"&"6+)6$.5(.,$."%6$(.7"(4"'(*0'+(=0*$00",$0+)*$,"%("&''(=*%"4(."

%6$"-$%&.$/.$0$*%&%+(*&3"0%.='%=.$"(4"-$%&'()*+%+(*J"

"

A Case Study: the fresco and the photo 

"

j$%" =0" (H0$.L$" %6&%D" (*" &" -$%&.$/.$0$*%&%+(*&3" L+$M" (4" -$%&'()*+%+(*D" *(%" $L$.7"

-$%&.$/.$0$*%&%+(*"+0"-$%&'()*+%+L$1"(*$"'&*"-$%&.$/.$0$*%"&"4+.0%5(.,$.".$/.$0$*%&%+(*"+*"%6$"

&H0$*'$"(4"&"-$*%&3k/.$,+'%+L$D"0$345,+.$'%$,")(&3J"9&I$D"4(."$K&-/3$D"%6$"4(33(M+*)"&00$.%+(*1"

"

?cC"96+0"/6(%("4&+30"%("'(*L$7"%6$"3=-+*(0+%7"(4"j$(*&.,(\0"j&0%"B=//$.J"

"

"96+0" 0$*%$*'$" $K/.$00$0" &"-$%&.$/.$0$*%&%+(*1" %6$" 4=335L+$M"/6(%().&/6" .$/.$0$*%0" %6$"

4.$0'(D"&*,"%6$"4.$0'(".$/.$0$*%0""&".$3+)+(=0"0'$*$J"96$.$"&.$"0$L$.&3"M&70"%("=*,$.0%&*,"?cC"

&''(.,+*)" %(" %6$"<5.=46/0#-) .515.3$3&') %6&%"-&7" (." *(%" H$" +*L(I$," +*" /.('$00+*)" ?cCJ"_*$"

-&7"(."-&7"*(%"&'%+L$37"0$&.'6"(*$\0"(M*"$/+0(,+'"-$-(.7"(4"6&L+*)"0$$*"j$(*&.,(\0"j&0%"

B=//$.`"(*$"-&7"(."-&7"*(%".$'()*+X$"%6&%"%6+0"%&0I"+*L(3L$0"L+0=&3"/$.'$/%+(*"?&"/+)$(*D"0&7D"

'(=3,"H$"%.&+*$,"%(".$'()*+X$"%6$"0+-+3&.+%7"(4"%M("/+'%=.$0"M+%6(=%"=0+*)"%6$"'(*'$/%"(4"L+0+(*"

(."(4"L+0=&3" $K/$.+$*'$D" &*,"M+%6(=%" +,$*%+47+*)" %6$" 0'$*$" %("M6+'6"H(%6" %6$" 4.$0'("&*," %6$"

/6(%(" .$4$.CJ" 2*" (%6$." %$.-0D" (*$" -&7"-+00" (*$" (." 0$L$.&3" (4" %6$" &00('+&%$,"-$%&'()*+%+L$"

%6(=)6%0"%6&%"&.$"*$'$00&.7"4(."&",$$/"=*,$.0%&*,+*)"(4"?cCJ"24"&0I$,"%("&00$*%"%("?cC"&0"0((*"&0"

+%" +0"6$&.,D" ?&00=-+*)" %6&%"(*$" +0"'=..$*%37"/$.'$+L+*)"H(%6CD" 4(."$K&-/3$D"(*$"-+)6%"0+-/37"

'(-/&.$"%6$"'(3(.0J"<.(L+,$,"M+%6"-(.$"%+-$D"(*$"-+)6%".$-$-H$."(*$\0"+*+%+&3"$K/$.+$*'$"(4"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
4"Q(."&",$%&+3$,",+0'=00+(*"(4"%6+0"L+$MD"0$$"<.(=0%"?RSS[&CJ"
5"a+$*$0"b"<$.*$."?+*"/.+*%C"1"0$$"%6$"3&0%"0$'%+(*"H$3(M"4(."&"'.+%+'&3"",+0'=00+(*J"
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l"

l"

%6$"4.$0'(D"*(%+'$"4+*$.",$%&+30"(4"%6$"4&'$0"&*,"'(-$"=/"M+%6"&",$$/$."+*%$./.$%&%+(*"(4"M6&%"

?cC"-$&*0J"

96+0" '&0$" 0=))$0%0" %6&%" &" ,+0%+*'%+(*" 06(=3," H$" -&,$" H$%M$$*" 0$L$.&3" M&70" (4"

=*,$.0%&*,+*)"?cC"^"&",+0%+*'%+(*"%6&%")$*$.&3+X$0"%("&33"I+*,0"(4"%6(=)6%0J"G"4+.0%"06&33(M"M&7"

%(" =*,$.0%&*," ?cC" ^" 3$%" =0" '&33" +%" cG" 5" +0" (*$" %6&%" .$0%.+'%0" +%0$34" %(" %6$" 1&6.&1$052) &0/$'%0"

,$0'.+H$,"+*"?cC"M6+3$"+)*(.+*)"%6$".$/.$0$*%&%+(*&3"4&'%0"%6&%"&.$"'(--=*+'&%$,"+*"?cCJ"U6$*"

'(-/&.+*)" %6$"/6(%("&*,"%6$"4.$0'("?&00=-+*)"&)&+*"%6&%"(=."0=HP$'%" +0"'=..$*%37"/$.'$+L+*)"

H(%6CD"&"L+$M$.",($0"*(%"*$$," %("$K/3+'+%37" %6+*I" %6&%" %6$"/6(%(" +0"0=//(0$," %(" .$/.$0$*%" %6$"

4.$0'(D"M6+'6" +%0$34"6&16&'&#$') $%&)>5'$)!011&6"^"&*"$L$*%" %6&%"6&0" .$3$L&*'$" 4(."@6.+0%+&*0D"

$%'J"EL$*"0(-$(*$"M6(",($0"*(%"I*(M"%6&%"&"4=33"L+$M"/6(%("+0"&*"(/%+'&3",=/3+'&%$"(4"%6$"4=33"

L+$M" &//$&.&*'$" (4" &*" +*,$/$*,$*%" (HP$'%" '&*" '(-/&.$" %6$" /$.'$/%=&3" &//$&.&*'$0" (4" &"

/&+*%+*)" &*," &" /6(%(" &*," 4(.-" &" P=,)-$*%" (4" 0+-+3&.+%7" H$%M$$*" %M(" /.$0$*%&%+(*0J" 2*" %6&%"

0$*0$D" ?cC" '&*" H$" =*,$.0%((," +*" &" *(*5-$%&.$/.$0$*%&%+(*&3" M&7" ?&3%6(=)6D" &,-+%%$,37D" &*"

+-/(.%&*%"/(.%+(*"(4"%6$"+*4(.-&%+(*"'(*%&+*$,"+*"?cC"+0"3(0%CJ"96+0",($0"*(%D"6(M$L$.D"/.$L$*%"

(=."(H0$.L$."4.(-"-&I+*)"&"'(-/$%$*%"P=,)-$*%"(*"M6$%6$."%6$.$"+0"%6$"0&-$"3=-+*(0+%7"+*"

H(%6"/+'%=.$0J"

"G"0$'(*,"%7/$"(4"'%522/7)0#-&6'$5#-3#4"(4"?cC"^"cW"5""+0"(*$"%6&%".$0%.+'%0"+%0$34"%("%6$"

'&95#$3.)'$5$0'"(4"?cCJ"96+0"%+-$D"%6$"6$&.$."'&/%=.$0"%6$"-$%&.$/.$0$*%&%+(*&3"'(*%$*%"(4"?cCD"

H=%"'&**(%"$L&3=&%$"+%0"%.=%6"4(."6$.0$34"?*$L$."6&L+*)"0$$*"%6$"(.+)+*&3"4.$0'(CJ"9("=*,$.0%&*,"

?cC" +*" %6+0" 0$'(*," 06&33(M" M&7D" (*$" *$$," (*37" =*,$.0%&*," %6$" 4&'%" %6&%" &" )+L$*" /6(%(" +0"

.$/.$0$*%+*)" &" )+L$*" .$4$.$*%" ^*&-$37" &"/&+*%$,"M&33" .$/.$0$*%+*)" &" .$3+)+(=0" 0'$*$J" 2*" %6+0"

'&0$D"&3%6(=)6"(*$"I*(M0"%6$")$*$.&3"%.=%6"'(*,+%+(*0"(4"?cC"+*"%6$"&H0%.&'%D"(*$"+0"/.$L$*%$,"

4.(-"$L&3=&%+*)"%6$" %.=%6"(4" ?cC" 4(." 3&'I"(4" "/$.'$/%=&3"&*,"-$-(.7"&''$00" %(" %6$"4.$0'(J"2*"

0=-D"&"'(..$'%"0$-&*%+'"-$%&.$/.$0$*%&%+(*"(44$.0"*(")=&.&*%$$"%6&%"&".+'6"-$*%&3"-$&*+*)"+0"

'(*0%.='%$,J"EL$*"+4"(*$"%6+*I0"%6&%"-+*,.$&,+*)"+*L(3L$0"-$%&.$/.$0$*%+*)"%6(=)6%"'(*%$*%0D"

+%"-=0%" +*L(3L$" &,,+%+(*&3" +*).$,+$*%0J"_%6$.M+0$D"-$*%&3" =*,$.0%&*,+*)" .$-&+*0" 06&33(M" +*"

%6$" 0$*0$" +*,+'&%$,J" G0" &*" &00$.%+(*D" ?cC" ,($0" *(%" +*L(3L$" -$*%&3" '(*'$/%0J" G0" &"

'(--=*+'&%$," %6(=)6%" '(*%$*%D" .$&'6$," &4%$." %6$" .$3$L&*%" +*4$.$*'$0" &.$"-&,$D" 6(M$L$.D" +%"

,($0J" " " #$*%&3" '(*'$/%0" '(*%.+H=%$" %(" M+,$*+*)" %6$" 0'(/$" (4" %6$" I*(M3$,)$" .$3$L&*%" %("

+*%$./.$%+*)" +%0" -$&*+*)J" W=%" 06&33(M" %7/$0" (4" +*%$./.$%&%+(*" ,(" 0=44+'$" +*" -&*7" '&0$01" &"

/6(%().&/6$."M(.I+*)"(*"%6$"/.+*%",($0"*(%"*$$,")("H$7(*,"&"/$.'$/%=&3"&*&370+0"%("%6+*I"?cCJ""

m$.H&3" .$/.$0$*%&%+(*" +0" %6$.$4(.$" *(" 0=.$" )=+,$" %(" %6$" &'%=&3" '(*%$*%" (4" &" %6(=)6%J" 2%"

,($0" *(%" *$'$00&.+37" .$43$'%" %6$" I+*," (4" +*4(.-&%+(*5/.('$00+*)" %6&%" +0" &'%=&337" =0$," H7" &"

0=HP$'%" M6$*" 4(.-+*)" %6&%" %6(=)6%J" 2*4(.-&%+(*5/.('$00+*)D" 6(M$L$.D" ,$%$.-+*$0"
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["

["

.$/.$0$*%&%+(*&3" 4(.-" &*," '(*%$*%J" G0" +0" M$33" I*(M*" %(" '()*+%+L$" 0'+$*%+0%0D" &" '()*+%+L$"

0=HP$'%" -&7" 6&L$" &" )+L$*" '&/&'+%7D" H=%" 4&+3" %(" $K$.'+0$" +%" +*" 0(-$" '+.'=-0%&*'$0J" B6&33(M"

-$%&.$/.$0$*%&%+(*D" %6$.$4(.$D" (''=.0" *(%" (*37" M6$*" (*$" ,($0" *(%" 6&L$" %6$" &//.(/.+&%$"

I*(M3$,)$`"+%"-&7"0+-/37"H$"&"-&*+4$0%&%+(*"(4"(*$N0".&%+(*&3"/.(/$*0+(*"%("0+-/3+47""&"%&0ID"

&*,"%("-&I$"%6$"'(0%"&//.(/.+&%$"%("%6$"0%&I$J"

96$"*$K%"O=$0%+(*D"%6$*D"+0"6(M"%("'6&.&'%$.+X$"e,$$/"/.('$00+*)f"+*")$*$.&3"%$.-0J"#7"

/.(/(0&3"+*"%6+0"&.%+'3$"+0"%6&%"/.('$00+*)"+0"e,$$/f"M6$*"+%",$/3(70"+*4(.-&%+(*"+*"&"M&7"%6&%"

(44$.0" &" ,7*&-+'" /.$,+'%+(*" &*,k(." P=0%+4+'&%+(*" (4" +%0" (=%/=%" ?c@CD" .&%6$." %6&*" &00('+&%+*)"

/$.'$/%=&3" ?cGC"(." 3+*)=+0%+'" '=$0" ?cWC"M+%6" &"/.$,$%$.-+*$,"&*0M$.D" &0" +0" ,(*$" +*" 06&33(M"

/.('$00+*)J""

96$" c@" %7/$" (4" =*,$.0%&*,+*)" '&*" H$" )&+*$,"M6$*" (*$" .$/.$0$*%0" (*$\0" (M*" /.$L+(=0"

$*'(=*%$."M+%6" %6$"M(.ID" &*,"$*)&)$0" +*"&" '(-/&.+0(*"(4"(*$\0"L+0=&3"/$.'$/%"(4" %6$"/6(%("

M+%6" (*$\0"-$-(.7" (4" %6$" 4.$0'(J" 96+0" 3&0%" /&.%" +*L(3L$0D" &0+,$" 4.(-" '3$&.5'=%"-+*,.$&,+*)"

'(*0+,$.&%+(*0" &0" %(" %6$" /&+*%$.\0" +*%$*%+(*0D" L&.+(=0" '()*+%+L$" (/$.&%+(*0" 0='6" &01" 4('=0+*)"

&%%$*%+(*"(*"&"'(*%$K%"(."$L$*%"0("&0"%(".$3&%$"(*$\0"-$-(.7"%("(*$\0"/$.'$/%+(*"+*"%6$".$3$L&*%"

M&7D" M6+'6" +*" %=.*" +*L(3L$01" &C" .$'()*+X+*)" %6$" +,$*%+%7" (4" .$4$.$*'$" H$%M$$*" 4.$0'(" &*,"

/6(%(`" HC" '(*%.(33+*)" (*$\0" -$-(.7" %(" .$%.+$L$" (*$" 0/$'+4+'" $/+0(,$" M+%6" +%0" .$3$L&*%"

/.(/$.%+$0`"4+*&3371"'(-/&.+*)"/.$0$*%"&*,"/&0%"L+0=&3"$K/$.+$*'$0J"

2*"(%6$."M(.,0D"&"].+'6]"=*,$.0%&*,+*)D"+*"H(%6"%6$"j&0%"B=//$."'&0$D"&*,"%6$"-$*%&3"'&0$"

(4"H$3+$4k,$0+.$" 0$345&0'.+/%+(*D" '&*"(*37"H$" &%%&+*$," +4" &" 0=HP$'%" '&*" $L&3=&%$"(."/.$,+'%D" 4(."

6$.0$34D"+*"&"4+.0%5/$.0(*"$*)&)$,"-(,$"(4"%6+*I+*)D"%6$"%.=%6"L&3=$"(4"&"L$.H&337"$K/.$00$,"(."

-$*%&337".$/.$0$*%$,"/.(/(0+%+(*J"Q+.0%5/$.0(*"$*)&)$-$*%D"&0"M$"06&33"0$$"H$3(MD".$4$.0"%("&"

M&7" (4" %6+*I+*)" %6&%" $K$.'+0$0" &" 0=HP$'%N0" .$43$K+L$"-$%&'()*+%+L$" '&/&'+%+$0J"96+0"/.(/(0&3"

&''(=*%0"4(."&*"+*%$.$0%+*)"&07--$%.7"H$%M$$*"-$%&'()*+%+(*"&*,"-$%&.$/.$0$*%&%+(*"%6&%"M$"

M+33" ,+0'=00" +*" %6$" 3&0%" 0$'%+(*1"-$%&.$/.$0$*%&%+(*" 6&0" &" 0$-&*%+'" 0%.='%=.$" %6&%" &33(M0" 4(."

06&33(M" /.('$00+*)D"-$%&'()*+%+(*" ,($0" *(%`"-$%&.$/.$0$*%&%+(*" 6(M$L$." 6&0" &*" +*4$.$*%+&3"

'&/&'+%7"%6&%"-$%&'()*+%+(*"3&'I0J"2*"(%6$."M(.,0D"-$%&.$/.$0$*%&%+(*"&*,"-$%&'()*+%+(*"'&*"

'(-/3$-$*%"$&'6"(%6$.D"H=%"6&L$",+44$.$*%"0/$'+&3+X&%+(*0J"

96$" .$&,$." -&7" (HP$'%" &%" %6+0" /(+*%" %6&%" %6$" ,+0%+*'%+(*" H$%M$$*" 06&33(M" &*," ,$$/"

-$%&.$/.$0$*%&%+(*&3" %6+*I+*)"-&7"M$33"&//37" %(" %6$" .$3&%+(*0"H$%M$$*"&"/6(%().&/6"&*," +%0"

(HP$'%`"H=%"*(%"%("&13'$&93.)/6)./#5$3?&)'&2:@5$$63<0$3/#'J"24"2"&%%.+H=%$"%("-70$34"(."%("&*(%6$."

0=HP$'%"%6$"0$'(*,5(.,$."/.(/(0+%+(*&3"&%%+%=,$"(4"6&L+*)"%6$"4+.0%5(.,$."/.(/(0+%+(*&3"&%%+%=,$"

(4D" 0&7D" H$3+$L+*)" %6&%" +%" +0" .&+*+*)D" %6$*" %6$" (HP$'%+(*" )($0D" 2" -=0%" *$'$00&.+37" 4(.-" &*"
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d"

d"

$*)&)$,D" .$43$K+L$" P=,)-$*%" %(" %6&%" $44$'%J" 2" -=0%" 4(.-" %6$" H$3+$4" %(" H$" &H3$" %(" 4(.-" %6$"

-$%&H$3+$4D"&*,"H$"'(--+%%$,"%("%6$"%.=%6"(4"%6$"4+.0%"(/$.&%+(*"%("+*4$."%6$"%.=%6"(4"%6$"0$'(*,J""

"

 II. Metarepresenting mental content  

"

96+0"(HP$'%+(*" '&*"H$" /6.&0$," +*" $+%6$." 4+.0%5/$.0(*"(." %6+.,5/$.0(*" &%%.+H=%+(*&3" %$.-0J"

96$.$"0$$-0"%("H$"*(".((-"4(."6&L+*)"'%522/7)5..&''"%("&"'(*'$/%=&3".$3&%+(*06+/"H$%M$$*"%6$"

4&'%" %6&%" 2" /.$0$*%37" H$3+$L$" ?(." I*(MC" %6&%" <" &*," %6$" 4&'%" %6&%" 2" /.$0$*%37" H$3+$L$" %6&%" 2"

/.$0$*%37" H$3+$L$" ?(." I*(M" %6&%" 2" I*(MC" %6&%" <J" 96$.$" 0$$-0" %(" H$" *(" .((-D" 0+-+3&.37D" 4(."

6&L+*)" 06&33(M" &''$00" %(" M6&%" 0(-$(*$" $30$" H$3+$L$0D" &*," 7$%" -$%&.$/.$0$*%+*)" 6+-" &0"

H$3+$L+*)"+%J"

G"4=33"&*0M$."%("%6+0"(HP$'%+(*D"6(M$L$.D"M+33"(*37"H$"/(00+H3$"+*"%6$"3&0%"0$'%+(*"(4"%6+0"

&.%+'3$D" M6$*" %6$" &07--$%.7" H$%M$$*" 06&33(M" &*," ,$$/" 4(.-0" (4" /.('$00+*)" 6&0" H$$*"

$K&-+*$," +*" &33" +%0" .$3$L&*%" &0/$'%0J"G0" &" 0%&.%$.D" 3$%" =0" $K&-+*$" %M(" 4&'$%0" (4" %6$" '(*%.&0%"

H$%M$$*" 4+.0%5/$.0(*" &*," %6+.,5/$.0(*"-$*%&3" &%%.+H=%+(*1" &C" E/+0%$-+'" %.&*0/&.$*'7" &//3+$0"

(*37" +*" %6$" 4+.0%5/$.0(*" '&0$D" *(%" +*" %6+.,5/$.0(*" -$*%&3" &%%.+H=%+(*`" HC" .$'=.0+L$"

-$%&.$/.$0$*%&%+(*"+0"-='6"-(.$"$&0+37"/$.4(.-$,"+*"%6+.,"/$.0(*"%6&*"+*"4+.0%"/$.0(*"'&0$0J"

EK/3&+*+*)"%6+0",(=H3$"'(*%.&0%"M+33"6$3/"=0"0%.$*)%6$*"&*,",$L$3(/"%6$"/(+*%"-&,$"+*"0$'%+(*"

!1"-$%&'()*+%+(*"+0"/.$0$*%"+*"4+.0%5/$.0(*"0$345&%%.+H=%+(*0D"H=%"*(%"*$'$00&.+37"+*"%6+.,"/$.0(*"

&%%.+H=%+(*0J" B6&33(M" /.('$00+*)" +0" *$L$." /(00+H3$" +*" -$%&'()*+%+(*D" M6+3$" +*"

-$%&.$/.$0$*%&%+(*D"'(*%.&.7"%("%6$"(HP$'%+(*".&+0$,"&H(L$D"+%"+0"'(--(*/3&'$J""U$"M+33"0$$"+*"

%6$"4+*&3"0$'%+(*"6(M"%(",$.+L$"4.(-"%6$0$"4&'%0"%6$"'(*'3=0+(*"%6&%"M6$.$",$$/"/.('$00+*)"+0"

*$$,$,D".$'=.0+(*"+0".$0%.+'%$,J""

&C"E/+0%$-+'"%.&*0/&.$*'7"^"%6$"/.+*'+/3$"&33(M+*)"(*$"%("+*4$."I*(M+*)"%6&%"(*$"I*(M0"

%6&%"<"4.(-"I*(M+*)"%6&%"<"^" +0"L&3+," +*"-(,&3"&*,"$/+0%$-+'"3()+'J"E/+0%$-+'"%.&*0/&.$*'7"

&H(=%"I*(M3$,)$""-&7"4&+3"+*"'$.%&+*"'&0$0"$L$*"+*"0$'(*,"(.,$."^"M$"M+33".$-&+*"&)*(0%+'"(*"

%6+0",$H&%$,"+00=$"?U+33+&-0(*D"RSSSD"a(I+'"b"E).$D"+*"/.+*%CJ"W=%"4.(-"%6$"%6+.,"(.,$."(*D"+%"

0$$-0"'3$&."%6&%".$'=.0+L$"0$-&*%+'"&0'$*%"+0"#/$)M+%6+*"%6$".$&'6"(4"(.,+*&.7"%6+*I+*)J"EL$*"+4"

(*$"6&0"&"'3$&."/+'%=.$"(4"M6&%"+%"-$&*0"%("I*(M"%6&%"(*$"I*(M0"%6&%"<D"+%"+0"3$00"'3$&."%6&%"(*$"

6&0",+44$.$*%"M&70"(4"&//.$'+&%+*)""

"

?TC"2"I*(M"%6&%"2"I*(M""%6&%"2"I*(M""%6&%"<D""

"

4.(-"%6$"M&7"(4"&//.$'+&%+*)"%6&%"(*$"I*(M0"%6&%"
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n"

n"

lC"2"I*(M"%6&%"2"I*(M""%6&%"2"I*(M"%6&%"2"I*(M"%6&%"<J""""

"

96+0"4&'%"+0"O=+%$"/=XX3+*)D6"+*"/&.%+'=3&."M6$*"L+$M$,"+*"3+)6%"(4"%6$"4&'%"%6&%"M$",("6&L$"

?+*")$*$.&3C"$/+0%$-+'"%.&*0/&.$*'7"&%"%6$"4+.0%".$'=.0+L$"3$L$3J"

""

HC".$'=.0+L$"-$%&.$/.$0$*%&%+(*"+*"4+.0%"&*,"%6+.,"/$.0(*"&%%.+H=%+(*0"

F(M" '&*" (*$" $K/3&+*" %6&%"M$" 4&'$" 0='6" 0$L$.$" 3+-+%0" (*" .$'=.0+(*" +*" 0$345I*(M3$,)$D"

M6$.$&0"M$"6&L$"*("/.(H3$-"=0+*)"&*,"=*,$.0%&*,+*)".$'=.0+(*"M+%6"$-H$,,$,"6+)6$.5(.,$.0"

&%%.+H=%+(*0" M6$*" 0$L$.&3" -3::&6&#$" &%%.+H=%(.0" &.$" 6+$.&.'6+'&337" +*L(3L$,8" 2%" +0" *(%" L$.7"

,+44+'=3%D"4(."$K&-/3$D"%("=*,$.0%&*,"%6$"4(33(M+*)"0$*%$*'$1"

"

?[C" e2" I*(M" %6&%" G**&" I*(M0" %6&%" 6$." 4&%6$." I*(M0" %6&%" 6$." -(%6$." I*(M0" %6&%" 6$."

).&*,-(%6$."I*(M0"%6&%"06$"+0"+*L+%$,"4(."3=*'6"(*"B=*,&7fJ"
 "

U6&%"I+*,"(4"&''(=*%"'&*"M$"(44$."4(."%6+0",+44$.$*'$8"_=."/.$L+(=0",+0%+*'%+(*"/.(L+,$0"

%6$"H$)+**+*)"(4"&*"&*0M$.J"_=." 3+-+%&%+(*",($0"*(%" .$0+,$" +*"&*" +*&H+3+%7" %("=*,$.0%&*," %6$"

:/6952)1/''3<323$")/:)6&.06'3/#J"2*,$$,"3()+'&3"070%$-0"'&/%=.$"+*"$K&'%"%$.-0"%6$"/.(/$.%+$0"(4"

.$'=.0+(*J"G"M.+%%$*"4(.-=3&"4(."&".$'=.0+L$"/.(/(0+%+(*"+0"$&07"%("3$&.*"&*,"%(".$/.(,='$J">(."

,($0" %6$"/.(H3$-".$0+,$"+*"&*"+*&H+3+%7" %("4(.-"0$345&%%.+H=%+L$" P=,)-$*%0D"4(."M$"0=''$$,"&%"

%6$"0$'(*,"(.,$."3$L$3J"A$)6&'3-&')65$%&6)3#)/06)2393$&-)5<323$")$/)&#454&):36'$@1&6'/#522")3#)5)

'&2:@-36&.$&-) #@/6-&6) 6&.06'3?&) $%/04%$) :/6) #) 46&5$&6) $%5#) /#&J" G3%6(=)6" M$" =*,$.0%&*,"

4(=.%65" (." 4+4%65(.,$." &%%.+H=%+(*0" +*" %6$" %6+.,5/$.0(*" '&0$D" M$" 4&+3" %(" 0+-=3&%$" 0$3450$3450$34"

0+-=3&%+(*0" &0" H$+*)" -3'$3#.$" '()*+%+L$" (/$.&%+(*0J7" U6+3$" %6$" %6+.,5/$.0(*" '&0$" '&*" H$"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
6"_%6$."-$%&'()*+%+L$"/.$,+'&%$0"0$$-"&30("%("H$"0=HP$'%"%("%6$"0&-$"3+-+%&%+(*1"eH$3+$L$fD"eH$"&M&.$f8D"e4$$3f8"
e,(=H%fD"$%'"
7"A+'6&.,"@&.%$."6&0"(HP$'%$,"6$.$"%6&%"&"0$*%$*'$"+*'3=,+*)",+44$.$*%"%$*0$0"M(.I0"H$%%$.1"e2"I*(M"%6&%"2"I*$M"
?7$0%$.,&7C" %6&%" 2" I*$M" ?%6$" ,&7"H$4(.$C" $%'Jf"_*"6+0" L+$MD" %6+0" 0=))$0%0" %6&%"M6&%"-&I$0" +%" 6&.," %(" 4+*," &*7"
'(*%$K%"(."+*%$./.$%&%+(*"+*"M6+'6"e2"I*(M"%6&%"2"I*(M""%6&%"2"I*(M""%6&%"<f"+0"%.=$D"+0"%6&%"%6$"%6.$$"eI*(M0f"6&L$"
/.$0$*%" .$4$.$*'$J" B='6" '(*%$K%0" 6(M$L$." '&*" H$" '(*0%.='%$,1" e2" I*(M" %6&%" 2" I*(M" " %6&%" 2" 6&L$" &3M&70""
I*(M*k%6&%"2"M+33"&3M&70"I*(M""%6&%"<f"6&0"&"'3$&."+*%$./.$%&%+(*J"@&.%$."4+*&337"(H0$.L$0"%6&%"%6$""3+-+%&%+(*0"&30("
6(3,"4(."%6$"'(..$0/(*,+*)"%6+.,5/$.0(*"%6(=)6%01"e:(6*"I*(M0"%6&%"6$"I*(M0"%6&%"6$"I*(M0"%6&%"<f"?M6$.$"%6$"
%M("e6$N0f" .$4$." %(" %6$" 0&-$":(6*CJ"@&.%$.N0"(HP$'%+(*0"'&*"H(%6"H$"&,,.$00$," +*"&"0+-+3&."M&7J" 2*"H(%6"'&0$0"
?&,P=*'%+(*" (4" %$*0$," '(*%$K%0D" &*," %6+.,5/$.0(*" &%%.+H=%+(*CD" -$%&'()*+%+(*" &*," -$%&.$/.$0$*%&%+(*" (L$.3&/J""
U6$*" .$/.$0$*%+*)"-7"$/+0%$-+'" .$3&%+(*" %(" "<"&%"(%6$." %+-$0D" &*,"'(-/&.+*)" %6$-D" 2" &-"*(%" 0'.=%+*+X+*)"-7"
/.$0$*%"'()*+%+L$"&,$O=&'7"?&0"+*"ea("2"/.$0$*%37"I*(M"<"8"(."+*"e#&7"2"/.$,+'%"M6$%6$.""2"M+33".$-$-H$."<f8CJ"2"
&-"%6$.$4(.$"/$.4(.-+*)"&"-$%&'()*+%+L$"&'%+(*`"2"&-".&%6$."=0+*)"%6$"-$*%&3"'(*'$/%"(4"eI*(M+*)f"+*"+%0"4=337"
)$*$.&3" 0'(/$" &'.(00" L&.+(=0" -$%&'()*+%+L$" $/+0(,$0D" M6+'6" .$O=+.$0" =0+*)" &" -$%&.$/.$0$*%&%+(*" (4" L&.+(=0"
-$%&'()*+%+L$""0%&%$0J"@(*L$.0$37D"+%"+0"&0",+44+'=3%"%("=*,$.0%&*,"e:(6*"I*(M0"%6&%"6$"I*(M0"%6&%"6$"I*(M0"%6&%"
<f"&0"%6$"4+.0%5/$.0(*"/&.&33$3"0$*%$*'$D"H$'&=0$"+*"H(%6"'&0$0D"%6$"(*37"+*%$./.$%&%+(*"%6&%"M(=3,"-&I$"0$*0$"+0"
%6$" e$*)&)$,f" (*$D" +J$J" &*" +*%$./.$%&%+(*" )&+*$," %6.(=)6" -$%&'()*+%+(*J" G0" 0+-=3&%+(*+0%0" 6&L$" &.)=$,D" 0$345
0+-=3&%+(*"+0"&"*$'$00&.7"+*).$,+$*%"+*"-&*7"I+*,0"(4"(%6$.5&%%.+H=%+(*0"?%6(0$"%6&%"O=&3+47"&0"e$*)&)$,fCJ"2%"+0"&*"
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Z"

Z"

&''(=*%$," 4(." H7" %6$" .$'=.0+L$" /.(/$.%+$0" (4"-$%&.$/.$0$*%&%+(*D" %6$" 4+.0%5/$.0(*" 3+-+%&%+(*0"

'&*"H$"$K/3&+*$,"H7"%6$"/.(/$.%+$0"(4"-$%&'()*+%+(*J"89("'(-/3$%$"%6+0"/(+*%D"M$"*$$,"%("%=.*"

%("%6$0$"/.(/$.%+$0J"

"

III. What is metacognitive content ? 

 

96$.$"+0"&"4(.-"(4"$*)&)$-$*%"%6&%"$K/3&+*0"].+'6]"=*,$.0%&*,+*)"+*"H(%6"%6$"j&0%"B=//$."

'&0$D"&*,"+*"%6$"-$*%&3"'&0$"(4"H$3+$4k,$0+.$"0$345&0'.+/%+(*J""@(*0%.&+*%0"&00('+&%$,"M+%6"0='6"

&*"$*)&)$-$*%"06(=3,"&''(=*%"4(."%6$"3+-+%&%+(*0"%6&%"&//37"%(".$'=.0+L$"0$345&%%.+H=%+(*J"U$"

M+33"*(M"&%%$-/%"%("3+0%"%6$"L&.+(=0"/.(/$.%+$0"%6&%"P(+*%37",$4+*$"-$%&'()*+%+L$"$*)&)$-$*%J"

_=." )(&3" +0" %(" ,+0'=00" %6$0$" L&.+(=0" /.(/$.%+$0" %(" )$%" &" '3$&.$." /+'%=.$" (4" %6$" .$3&%+(*06+/"

H$%M$$*"-$%&'()*+%+(*"&*,"-$%&.$/.$0$*%&%+(*J"

!" #$%&'()*+%+L$"$*)&)$-$*%0"56&)16&-3.$3?&)/6)6&$6/-3.$3?&J"

R" <.$,+'%+(*"&*,".$%.(,+'%+(*"&.$"/&.%"(4"5)'&2:@-36&.$&-"&?5205$3?&"/.('$00J"

c" 96$7" 6&L$" &" #/695$3?&) 5#-)9/$3?5$3/#52" 4=*'%+(*1" " $L&3=&%+(*" +*" %=.*" /.(,='$0"

.$L+0+(*D"&,P=0%-$*%0D"H&0$,"(*"/.$,+'%+(*"(.".$%.(,+'%+(*J"

B) 96+0"$L&3=&%+L$"/.('$00"+0"*(%"$K/3+'&H3$"3#):36'$@/6-&6)$&69'C)

5  96+0"$L&3=&%+L$"/.('$00"+0"*(%"$K/3+'&H3$"+*"'&./#-@/6-&6)$&69'C 

)

1  They are predictive or retrodictive  

<.$,+'%+(*"+0"%6$"$00$*'$"(4"'()*+%+(*"&0"&"-$*%&3"4=*'%+(*J9"@()*+%+L$"070%$-0"$K'$3"&%"

$K%.&'%+*)" +*" &*" +-/3+'+%"M&7" %6$"M(.3," .$)=3&.+%+$0" (*"M6+'6" %6$+." &'%+(*0" ,$/$*,J">(%" &33"

'()*+%+L$" 070%$-0D" 6(M$L$.D" &.$" &H3$" %(" $K%.&'%" .$)=3&.+%+$0" &H(=%" %6$+." (M*" &13'$&93." (."

9/$3?5$3/#52"/.(/$.%+$0J"96$"'&/&'+%7"%("/.$,+'%"M6$%6$."(*$"M+33"H$"&H3$"%(".$%&+*"&*"+%$-"(4"

I*(M3$,)$"+*"-$-(.7"=*%+3"%6$"4(33(M+*)",&7D"(."M$$ID"+0"*(%"&L&+3&H3$"%("7(=*)$."'6+3,.$*D"

*(."%("-(0%"*(*56=-&*"&*+-&30J"<.$,+'%+*)"6(M"(*$"M+33"'(/$"M+%6"/670+'&3",&*)$.D"(."0('+&3"

0%.$00D"(."M6$%6$."(*$"6&0"%6$"0I+330".$O=+.$,"4(."&"'$.%&+*"/.(P$'%"%("H$"$K$'=%$,"0-((%637"&.$"

&30(".$3&%+L$37"3&%$"&'O=+0+%+(*0"+*"6=-&*"(*%()$*7J""

#$%&'()*+%+(*"+0"&30("$K$.'+0$,".$%.(,+'%+L$371"(*$"-&7"P=,)$"&4%$."%6$"4&'%0"%6&%"(*$"6&0"

-&,$"&"H&,",$'+0+(*D"(*$"-&7".$).$%"&"/=.'6&0$D"(.D"(*"%6$"'(*%.&.7D"4$$3"P=0%+4+$,"+*"6&L+*)"

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
+*%$.$0%+*)"'(*0$O=$*'$"(4"%6$"/.$0$*%"L+$M"%6&%"(L$.3&/0"H$%M$$*"-$%&'()*+%+(*"&*,"-$%&.$/.$0$*%&%+(*"'&*"H$"
&/.+(.+"/.$,+'%$,k$K/3&+*$,"(*"%6$"H&0+0"(4"%6$"$*)&)$,k06&33(M",+0%+*'%+(*J"
8"@(-/&.$"M+%6"%6$"/.$'$,+*)"4((%*(%$1"$&'6"eI*(Mf"6&0"&"0=HP$'%"M+%6"&",+44$.$*%".$4$.$*'$D"=*3+I$"%6$"0$*%$*'$"
&H(L$" M+%6" e:(6*fJ" 96+0" &33(M0" '.$&%+*)" -$%&.$/.$0$*%&%+(*&3" '(*%$K%0" 4.(-" &" 0=''$00+(*" (4" $*)&)$,"
-$%&'()*+%+L$"-$&*+*)0J"

Mise en forme :"<='$0"$%
*=-o.(0

Mise en forme :"<='$0"$%
*=-o.(0
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!S"

!S"

-&,$"+%J"_*$"-&7"*(%+'$"%6&%"(*$"6&0".$&'%$,"+*&//.(/.+&%$37"+*"&"0('+&3"'(*%$K%J"A$%.(,+'%+(*"

%6=0" $*)&)$0" $/+0(,+'" -$-(.7D" M+%6" &" /.(0/$'%+L$" &+-" (4" .$L+0+*)" (*$N0" H$6&L+(." (."

-(%+L&%+(*0J" G'%=&337D" /.$,+'%+(*" &*," .$%.(,+'%+(*" &.$" '3(0$37" &00('+&%$,D" &0" 0$345/.$,+'%+(*"

.$3+$0"(*"4$$,H&'I"4.(-"/&0%"(/$.&%+(*0D"&*,"0$345.$%.(,+'%+(*"6&0"%6$"4=*'%+(*"(4".$(.+$*%+*)"

(*$N0"4=%=.$"&'%+(*0J""

B6(=3,"/.$,+'%+(*"&*,".$%.(,+'%+(*"H$"$K/3&+*$," +*"-$%&.$/.$0$*%&%+(*&3" %$.-08"G0"M$"

0&M" +*" %6$" +*%.(,='%+(*D" -(0%" %6$(.+0%0" 6&L$" H$$*" /.(-/%" %(" +*4$." 4.(-" %6$" *(%+(*" (4"

-$%&'()*+%+(*"%6&%"(*$"*$$,0"%("-$%&.$/.$0$*%"'()*+%+(*"+*"(.,$."%("'(*%.(3"+%J"E&.37"M(.I"(*"

-$%&'()*+%+(*" ?=*,$.0%((," &%" %6$" %+-$" +*" %6$" -(.$" 3+-+%$," 0$*0$" (4" ]-$%&-$-(.7]C"

&''(.,+*)37"/.(/(0$,"%6&%"/.$,+'%+(*"(4"4=%=.$"&H+3+%7".$O=+.$0"%M(53$L$3"'()*+%+L$"/.('$00$0J"

G" -$%&3$L$3" ]'(*%&+*0" &" ,7*&-+'" -(,$3" ?$J)J" &" -$*%&3" 0+-=3&%+(*C" (4" %6$" (HP$'%" 3$L$3J]"

?>$30(*"b">&.$*0D"!ZZSCJ"96$"-$%&3$L$3"+0"0$$*"&0"&"'(*%.(3"3$L$31"+%"/.(-(%$0"'(--&*,0"4(."

%6$" +*+%+&%+(*D" '(*%+*=&%+(*D" &*," %$.-+*&%+(*" (4" $/+0%$-+'" &'%+(*0" ?0='6" &0" '(*%.(33$,"

.$-$-H$.+*)CJ" 96$" (HP$'%" 3$L$3D" (*" %6$" (%6$." 6&*,D" +*4(.-0" %6$" '(*%.(3" 3$L$3" H7" 0$*,+*)" +%"

4$$,H&'I"4.(-"+%0"'(--&*,0D"+J$J"H7"e-(*+%(.+*)f"%6$-J""

96+0" )$*$.&3" 0'6$-&" +0" 6$3/4=3" +*" '(*%.&0%+*)" &" '(--&*," 3$L$3D"M6+'6" 6&0" &"M(.3,5%(5

-+*,",+.$'%+(*"(4"4+%"?H$'&=0$"+%"&+-0"&%"/.(,='+*)"&*"(=%'(-$"+*"%6$"M(.3,D"0='6"&0"*&-+*)"

&*" +*,+L+,=&3"/$.0(*CD"M+%6"&*"(H0$.L&%+(*" 3$L$3D"M6+'6"6&0"&"-+*,5%(5M(.3,",+.$'%+(*"(4" 4+%"

?H$'&=0$"+%".$)+0%$.0"%6$".$0/(*0$0"%6&%"&.$"&'%=&337"/.(,='$,D"M6+'6"-&7"H$"&"0+-/3$"4$$3+*)"

(4" I*(M+*)" %6$" *&-$D" &" %+/" (4" %6$" %(*)=$" +-/.$00+(*CJ" " 2"M+33" %.7" %(" 06(MD" 6(M$L$.D" %6&%" &"

-$%&.$/.$0$*%&%+(*&3" &''(=*%" 4(." %6$" .$3&%+(*" H$%M$$*" '(--&*," &*," -(*+%(.+*)" +0" *(%"

&,$O=&%$J"

j$%"=0"0%&.%"M+%6"&"*(*5-$%&'()*+%+L$"'&0$"0='6"&0""$L&3=&%+*)"&"/(00+H3$"H(,+37"&'%+(*J"2*"

(.,$."%("/.$,+'%"M6$%6$."7(="'&*"P=-/"(L$."&",+%'6D"4(."$K&-/3$D"7(="6&L$"%("0+-=3&%$D"(*"%6$"

H&0+0" (4" 7(=." +-/3+'+%" I*(M3$,)$" (4" 7(=." -(%(." &H+3+%7" &*," %6$" /$.'$/%=&3" '=$0" &L&+3&H3$D"

M6$%6$." %6$" P=-/" M+33" H$" $&07" (." /.(H3$-&%+'J" 2*" 0='6" '&0$0D" 7(=" 0+-/37" 0+-=3&%$" 7(=."

P=-/+*)D" +J$J" 7(=" +-&)+*$" 7(=.0$34" P=-/+*)" (L$." %6$" ,+%'6" +*" 4.(*%" (4" 7(=J"96+0" 0+-=3&%+(*"

*(.-&337"&33(M0"7(=" %("/.$,+'%" +*" &"L$.7" .$3+&H3$"M&7"M6&%"7(="&.$" &H3$" %(",(" e+*" .$&3+%7fJ"

<&'$" >$30(*" b" >&.$*0D" 0+-=3&%+*)" ,($0" *(%" +*L(3L$" .$/.$0$*%+*)" $%&) :5.$) $%5$) "/0) D0911"

0+-=3&%+*)" +0" P=0%" .=**+*)" &" ,7*&-+'" -(%(." .$/.$0$*%&%+(*" (4453+*$D" &*," (H%&+*+*)" +*%$.*&3"

/.$,+'%+L$" 4$$,H&'I"(*" %6+0"H&0+0J" " 2*" '(*'$/%=&3" %$.-01" %6$" 4=*'%+(*"(4" 0+-=3&%+(*" +0"*(%" %("

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
9"B$$"<.(=0%"?+*"/.$00&C"
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!!"

!!"

.$/.$0$*%"7(=.0$34"&0",(+*)"0(-$%6+*)"`"+%"+0".&%6$."%("/.$/&.$"%(",("0(-$%6+*)D"%6&%"+0D"%(",("+%"

+*"/.$%$*,"-(,$J""

>(." ,($0" .$'$+L+*)" +*%$.*&3" 4$$,H&'I" &0" &" '(*0$O=$*'$" (4" 7(=." 0+-=3&%+(*" .$O=+.$" &*7"

-$%&.$/.$0$*%&%+(*" (4" 7(=." /&0%" P=-/+*)0J" A$'$+L+*)" 4$$,H&'I" 6&0" &" O=&0+5(H0$.L&%+(*&3"

*&%=.$D"&0"+%".$0=3%0"4.(-"%6$"/$.'$/%=&3"'(*0$O=$*'$0"(4"%6$"0+-=3&%$,"'(--&*,"?%6+0"+0"M67"

+%" +0" (4%$*" '&33$," e+*%.(0/$'%+(*fCJ" 2*" M6&%" 0$*0$" +0" %6+0" I+*," (4" (H0$.L&%+(*" e+*%$.*&3f8"

Q$$,H&'I"+0"'&33$,"e+*%$.*&3f"H$'&=0$"+%"+0"*(%"16&'&#$2""H&0$,"(*"$K%$.*&3"'=$0`"+%"(.+)+*&%$0D"

6(M$L$.D"+*"&"-$-(.7"(4"0%&*,&.,"L+0=&3"&*,"/.(/.+('$/%+L$"/$.'$/%0D"&0"+%"+0"'(*0%+%=%$,"H7"

H(,+37"?L$0%+H=3&.D"L+0=&3D"$%'JC".$&44$.$*'$010"0%(.$,"+*"/.+(."P=-/+*)0J"p(="-$.$37"=0$"7(=."

+-/3+'+%"*(*5'(*'$/%=&3D",7*&-+'"I*(M3$,)$`"7(=",(*N%"*$$,"%(",$'3&.$"%("7(=.0$34"%6&%"7(="

6&L$"+%J"96=0"+%"+0"0+-/37"4&30$"%6&%"&"-$%&.$/.$0$*%&%+(*&3".$,$0'.+/%+(*"(4"%6$"(HP$'%53$L$3"+0"&"

/.$'(*,+%+(*"4(."'(*%.(3"%("(''=.J11""

U6&%" +0" %.=$" 4(." %6$" /.$,+'%+(*" (4" H(,+37" &'%+(*" &30(" 6(3,0" 4(." -$*%&3" &'%+(*" ?+J$J"

-$%&'()*+%+L$"&'%+(*CJ"U6$*"7(="*$$,"%(".$%.+$L$"&"-$-(.7D"7(="0+-=3&%$"+*+%+&%+*)"%6$"&'%+(*"

(4" .$-$-H$.+*)D" &*," '(-/&.$" %6$" 4$$,H&'I" 7(=" (H%&+*"M+%6" %6&%" 7(=" $K/$'%" %(" 4+*,J" 24" %6$"

'=$0" -&%'6" 7(=." $K/$'%&%+(*0D" ?%6$" *(.-D" &0" '(-/=%$," 4.(-" /.+(." $/+0(,$0" (4" 0=''$004=3"

.$-$-H$.+*)CD" %6$*" 7(=" '(*0+,$." %6&%" +%" +0" M(.%6" 0/$*,+*)" %+-$" &*," $*$.)7" %.7+*)" %("

.$-$-H$.J"24"%6$"'=$0"4&+3"%("-&%'6D"7(="&H&*,(*"%6$")(&3J 

2*" 0=-1" &" -$%&.$/.$0$*%&%+(*&3" '(*'$/%+(*" (4" %6$" .$3&%+(*06+/" H$%M$$*" '(*%.(3" &*,"

-(*+%(.+*)"4&+30"%("'&/%=.$"%6$",7*&-+'"0+-=3&%(.7"*&%=.$"(4"%6$"'(--&*,53$L$3J"@(*%.(3",($0"

*(%".$/(.%"(.",$0'.+H$"M6&%"+0"%6$"'&0$"&%"%6$"(HP$'%"3$L$3J"2%".&%6$."'&=0$0"*$M"$L$*%0"&%"%6&%"

3$L$3D" %6&%"M+33" +*" %=.*" ,.+L$" *$M" '(--&*,0" ?(4" &" ,+44$.$*%" 0(.%CJ"96$" .$&0(*"M67" %6$(.+0%0"

6&L$"'(*0+,$.$,"%6&%"'(*%.(3"M&0",$0'.+H+*)"&*"(HP$'%"3$L$3"+0"%6&%D"&0"M$"06&33"0$$D"H(%6"3$L$30"

06&.$" '(*%$*%" ?0$$" %6$" ,+0'=00+(*" (4" .$/.$0$*%&%+(*&3" /.(-+0'=+%7" &'.(00" 3$L$30" +*" %6$" *$K%"

0$'%+(*CJ""

U$"M+33"&*&37X$"+*"0$'%+(*"222Jl"H$3(M"L&.+(=0"+-/(.%&*%"'(**$'%+(*0"H$%M$$*"'(--&*,"

&*,"-(*+%(.+*)"%6&%"&"-$%&.$/.$0$*%&%+(*&3"L+$M"(4"%6$+.".$3&%+(*0"4&+30"%("'&/%=.$J""

"

2  Prediction and retrodiction are part of a self-directed evaluative process. 

 

""""""""""""""""""""""""""""""""""""""""""""""""""""""
10""+$J"/$.'$/%=&3"+*/=%0"'(33$'%$,"&0"&"'(*0$O=$*'$"(4"&*"&'%+(*J"
11"@4J"%6$"$L(3=%+(*"(4"Q.+%6N0"L+$M"(*"%6$"/$.%=.H&%+(*"(4"'(*%.(33$,"&'%+(*"+*"0'6+X(/6.$*+&`"4(."&".$L+$MD"0$$"
<.(=0%"?RSS[&CJ"
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G0"M$"0&M"+*"0$'%+(*"222J!D"'(*%.(3"&*,"-(*+%(.+*)"&.$"%6$"%M(".$3&%&"(4"&"'3(0$,"'&=0&3"

3((/J" 96+0" /.(/$.%7" '&*" H$" .$/6.&0$," H7" 0&7+*)" %6&%" %6$.$" +0" .50'52) ./#$3403$"" H$%M$$*" %6$"

'(*%.(3"&*,"-(*+%(.+*)"3$L$30"?M6+'6"-$&*0"%6&%"'(*%.(3",+.$'%37"&44$'%0"-(*+%(.+*)D"M6+'6"+*"

%=.*",+.$'%37"&44$'%0"4=.%6$."'(*%.(3CJ"_*$"'.='+&3"&0/$'%"(4"%6+0",7*&-+'".$&44$.$*'$"+0"%6&%"+%"

.$%&+*0" %6$" '&=0&3" 0%.='%=.$" (4" (*53+*$" '(*%.(35-(*+%(.+*)J" U6&%" +0" .$%.+$L$," +*" -$-(.7" +0"

.$%.+$L$,"&0"&".$0=3%"(4"%6$"/.$0$*%"+*%$*%+(*"%(".$%.+$L$"+%J"96$"-$%&'()*+%+L$"/.$,+'%+(*"?q%6&%"2"

I*(M"%6$"*&-$"(4"<$%$.N0",&=)6%$.NC"+0"&".$0/(*0$"%("&"/.+(."'(--&*,"M+%6"&"'3(0$37".$3&%$,"

'(*%$*%" ?qa(" 2" I*(M" %6$"*&-$"(4"<$%$.N0",&=)6%$.8NCJ"@&=0&3" '(*%+)=+%7" +0" %6$" 0(3=%+(*" %6&%"

F=)6" #$33(.12" 6&0" ,$L$3(/$," 4(." $K/3&+*+*)" M6&%" ,+0%+*)=+06$0" M6&%" 6$" '&330" ]0=HP$'%+L$"

H$3+$40]""?0='6"&0"q2"4&'$"4((,"*(MNC"4.(-"q(HP$'%+L$"4&'%0N"?0='6"&0"qi"4&'$0"4((,"&%"%NCD"M6+'6"

&.$" 4=337" $K/3+'+%" %.=%65'(*,+%+(*&3" $K/.$00+(*0" (4" 0%&%$0" (4" &44&+.0J" U6&%" -&I$0" &" H$3+$4"

0=HP$'%+L$"+0"%6&%"'&=0&3"'(*%+)=+%7")=&.&*%$$0"%6&%"&*"+*,+L+,=&3N0"H$3+$4"M+33"-&I$"6+0",$0+.$0"

'&=0$" 6+-" %(" &'%" %(" 0&%+047" %6$-J" e@&=0&3" '(*%+)=+%7" +0" 6(M" &" 0=HP$'%+L$" H$3+$4" .$4$.0" %("

M6(-$L$."6&0"+%D"&*,"M6$*fJ"?#$33(.D"!ZZ!D"RTC""

@&=0&3"'(*%+)=+%7D"&0"&")$*$.&3"'&=0&3"0%.='%=.$D"H$3(*)0"%("$L$.7"&,&/%+L$"'(*%.(3"070%$-"

M6$.$"4$$,H&'I"'(-/&.+0(*"+0"-&,$"%("'&=0&337".$0/(*,"%("'(--&*,"+*"&"070%$-&%+'"M&7J"2*"

(=."'&0$D"6(M$L$.D"%6$"'(*%.(3"070%$-"+0"'()*+%+L$D"M6+'6"-$&*0"%6&%".$/.$0$*%&%+(*0"^"H$3+$40"

&*," ,$0+.$0" 5" " &.$" =0$," %(" '(*%.(3" H$6&L+(.J" G0" /6+3(0(/6$.0" (4" &'%+(*" 6&L$" 06(M*D" =0+*)"

L&.+(=0"%$.-+*(3()+$0D"'&=0&3"'(*%+)=+%7".$3&%+(*0"H$%M$$*"%6$"'()*+%+L$"0=H070%$-0"$*)&)$,"

+*" &'%+(*" &.$" &00('+&%$," M+%6" &*" +*%.+)=+*)" '(*'$/%=&3" .$3&%+(*J" 24" 7(=" +*%$*," %(" &'%D" 7(=."

+*%$*%+(*"'(*0%+%=%$0"%6$"'(*,+%+(*"(4"0&%+04&'%+(*"(4"%6$"'(-/3$%$,"&'%+(*J13"96+0"/.(/$.%7"(4"

&*"+*%$*%+(*"%("H$"$-H$,,$,"+*" %6$"'(*%$*%"(4"&*"&'%+(*D" +0"M6&%" 2"M+33"'&33"6&16&'&#$5$3/#52)

16/93'.03$"C14)2*"$L$.7"'()*+%+L$"'(*%.(3"0%.='%=.$D"%6$.$"+0"0='6".$/.$0$*%&%+(*&3"/.(-+0'=+%7J"

#(*+%(.+*)" 3#'$60.$'" %6$" '(--&*,D" M6+3$" %6$" '(--&*," -36&.$'" (." (.)&*+X$0" =/'(-+*)"

-(*+%(.+*)" ?H7" (44$.+*)" /.$,+'%+(*0" &H(=%" M6&%" +0" %(" H$" %6$" '&0$" +4" %6$" &'%+(*" ,$L$3(/0"

*(.-&337CJ" "96$.$" +0" .$/.$0$*%&%+(*&3" /.(-+0'=+%7" H$'&=0$" '(*%.(3" &*,"-(*+%(.+*)" 06&.$" %6$"

H&0+'"+*4(.-&%+(*&3"/&%%$.*"%6&%",.+L$0"%6$"'&=0&3"3((/"%("%6$"$K/$'%$,")(&3J"

G0"*(%$,"H7"#$33(." ?!ZZ!CD" &*" +-/(.%&*%" '(*0$O=$*'$"(4" '&=0&3" '(*%+)=+%7" +0" %6&%" 0$345

.$4$.$*'$",($0"*(%"*$$,"&"0$34"'(*'$/%"%("H$"+*0%&*%+&%$,J"#(.$")$*$.&337D"%6$.$"'&*"H$"%(I$*5

.$43$K+L$",+-$*0+(*0"(4" %6+*I+*)"M+%6"*(" '(..$0/(*,+*)" '(*'$/%`" %6$"-(,$0"(4"/.$0$*%&%+(*"

%6&%"&.$"$K/.$00$,"H7"M(.,0"3+I$"q6$.$ND"q*(MND"(."q2N"'&*"H$"$K6+H+%$,"H7"(.)&*+0-0"%6&%",("

""""""""""""""""""""""""""""""""""""""""""""""""""""""
12""B$$"#$33(."?!ZZ!CD"'6J"R"
13"B$$"B$&.3$"?!Zn[CD"&*,"<.(=0%"?RSSc&C"4(."&*"&*&370+0"(4"B$&.3$N0"L+$MJ"
14"_*"&"'3(0$37".$3&%$,"=0$"(4"%6+0"'(*'$/%D"0$$"@&.$7"&*,"i=D"RSS!J""
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!c"

!c"

*(%" -&0%$." %6$" '(..$0/(*,+*)" '(*'$/%0D" H=%" &.$" $O=+//$," M+%6" %6$" '(..$0/(*,+*)" '&=0&3375

'(*%+)=(=0"'(*%.(35+*4(.-&%+(*&3",$L+'$J"2*"(%6$."M(.,0D"%6$"L$.7"0%.='%=.$"(4"%6$"'&=0&3"&*,"

+*4(.-&%+(*&3"$K'6&*)$0"H$%M$$*"'(*%.(3"&*,"-(*+%(.+*)"H=+3,0".$43$K+L+%7"+*%("%6$"(/$.&%+*)"

-(,$D"&*,"+*%("+%0"(=%/=%J"B='6"e/.('$,=.&3f"(."&.'6+%$'%=.$5H(=*,".$43$K+L+%7"+0"-(.$"%6&*"&"

/.$'=.0(." (4" $K/3+'+%" 0$-&*%+'" .$43$K+L+%7" ?&0" $K/.$00$," H7" +*,$K+'&3"M(.,0;C) 2%" +0" %6$" 3('=0"

M6$.$" &33" 4(.-0" (4" .$43$K+L+%7" &.$" )$*$.&%$,J"U6$.$" %6$.$" +0" .$43$K+L+%7D" $%&6&) 90'$) <&) 5#)

5-51$3?&)./#$6/2)'"'$&9)&#454&-)3#)9/#3$/63#4)3$')./995#-'C"""

"EL$.7"%(I$*"(4"-$%&'()*+%+(*"'&*"/.(L+,$"+33=0%.&%+(*0"4(."%6+0"/.('$,=.&3".$43$K+L+%71"&"

0%=,$*%"M6("+0".(%$53$&.*+*)"&"/($-D"4(."$K&-/3$D"-=0%"&//.$'+&%$"M6$%6$."'%&)#/7"I*(M0"%6$"

/($-`"&*"&)+*)"0/$&I$."-=0%"&//.$'+&%$"M6$%6$."0%&"M+33"H$"&H3$"%(".$-$-H$."&"/.(/$."*&-$"

+*" &"-+*=%$" ?:6/9) ) #/7CD" $%'J" 96+0" ,$/$*,$*'$" (4" (/$.&%+(*" (*" 0$345$L&3=&%+(*" &*," L&.+(=0"

%&0I5.$3&%+L$" ?%$-/(.&3" &*," 0/&%+&3C" +*,$K+'&30" ,($0" *(%" #&&-) %(" H$" &'6+$L$," +*" $K/3+'+%"

0$-&*%+'" %$.-0" &0" 3(*)" &0" 0$345.$4$.$*'$" +0" %6$" +*,$4$&0+H3$" H&'I).(=*," ,$4&=3%" (4" %6$"

(/$.&%+*)"070%$-J""

9("O=&3+47"&0"/.('$,=.&337".$43$K+L$D"&"4=.%6$."'(*,+%+(*"-=0%"6(3,D"&*,"+%",$0$.L$0"%("H$"

0/$33$," (=%" $L$*" %6(=)6" +%" .$0=3%0" 4.(-" %6$" '(*P=*'%+(*" (4" '&=0&3" '(*%+)=+%7" &*,"

.$/.$0$*%&%+(*&3" /.(-+0'=+%7J" G" /.('$,=.&337" .$43$K+L$" 070%$-" -=0%" *(%" H$" &" -$.$"

'(-H+*&%+(*"(4",+0%+*'%",$L+'$0"%6&%"6&//$*"%("/.(,='$"&"P(+*%"$44$'%"L+&"&"'&=0&3"3((/`"+%"-=0%"

6&L$" %6$" +*%.+*0+'" :0#.$3/#) /:) 5::&.$3#4) 3$'&2:D" &*," ,(" 0(" +*" &" '&=0&35.$/.$0$*%&%+(*&3" M&7"

?%6.(=)6" +*4(.-&%+(*&3" -$&*0CJ" A#) /$%&6) 7/6-'() $%&6&) 3') 5#) &?5205$3?&) -39&#'3/#) 3#)

16/.&-0652) 6&:2&83?3$") %6&%" 06(=3," &//$&." &0" &" ,$4+*+%(.7" 4$&%=.$" (4" -$%&'()*+%+(*J" U6$*"

/.(,='+*)"&*"$L&3=&%+(*"(4"+%0"(M*"(/$.&%+*)"-(,$D"%6$"070%$-".$43$'%0"+%0"+*%.+*0+'".$43$K+L+%71"

H$+*)"'3(0$,"=*,$."&"*(.-D"%6$"'()*+%+L$"070%$-")$*$.&%$0"'(--&*,0"%("'6&*)$"+%0$34"+*"(.,$."

%(" &,P=0%" %(" &" '6&*)+*)" $*L+.(*-$*%J" G0" M$" 0&M" +*" 222J!D" %6$" ,$'+0+(*" %(" +*+%+&%$k.$L+0$" &"

'(--&*," +0" /.(,='$," H7" &*" +*4(.-&%+(*5H&0$," ?0+-=3&%(.7C" $0%+-&%$" (4" %6$" /.(H&H+3+%7" (4"

0=''$00k4&+3=.$" &%" &" %&0IJ" B=''$00" (." 4&+3=.$" &.$" (=%'(-$0" %6&%" 9/$3?5$&) %6$" &)$*%" %("

-$%&'()*+X$"?+J$JD"/.$,+'%"&*,"$L&3=&%$C"+%0"(M*"0%&%$0J"

2*" '(*%.&0%" %(" ?-$%&.$/.$0$*%&%+(*&3C" -+*,.$&,+*)D" -$%&'()*+%+(*" +0" 5275"') &?5205$3?&()

65$%&6)$%5#)9&6&2")16&-3.$3?&J"p(="'&*"/.$,+'%D"4(."$K&-/3$D"%6&%":&*$"+*%$*,0"%("$&%"H&*&*&0"

.&%6$." %6&*"/$&.0D"H=%"%6+0"/.$,+'%+(*",($0"*(%"+*L(3L$"7(=."(M*"/.$4$.$*'$0"?$L$*"%6(=)6"+%"

+*L(3L$0" &*" $L&3=&%+(*" H7" :&*$" (4" M6&%" +0" H$0%" 4(." 6$.CJ"E6&-3.$3#4" 4=%=.$" 0%&%$0" )$*$.&337"

+-/3+$0" &*%+'+/&%+*)" %.&P$'%(.+$0" +*" +*%$.*&3" ?-$*%&3C" (." $K%$.*&3" ?/670+'&3" (." H$6&L+(.&3C"

,7*&-+'"$L$*%0"(."$L$*%"0$O=$*'$0J"F?5205$3#4"4=%=.$"0%&%$0"+*L(3L$0"+*"&,,+%+(*"&//.$'+&%+*)"

%6$" $44+'+$*'7" (4" &" )+L$*" '(=.0$" (4" &'%+(*D"M6+'6"-$&*0" '(-/&.+*)" +*%$.*&3" .$0(=.'$0"M+%6"
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!T"

!T"

(HP$'%+L$",$-&*,0"4(."%6$"%&0IJ"G"P=,)-$*%"(4"3$&.*+*)D"(."&*"$L&3=&%+(*"(4"(*$N0"$-(%+(*&3"

3$L$3D" 4(." $K&-/3$D" +*L(3L$" *(.-0" (4" &,$O=&'71" %6$" )(&3" (4" 0='6" P=,)-$*%0" +0" %(" 4+*," &*"

$44+'+$*%"(.".$3+&H3$"M&7"(4"'(/+*)"M+%6"&"0$%"(4".$O=+.$-$*%0J"

>(%$" %6&%" (.,+*&.7" H(,+37" &'%+(*" &30(" .$O=+.$0" 43$K+H+3+%7" &*," &,P=0%-$*%" %(" 3('&3"

'(*,+%+(*0D"&*," %6$0$"'(..$'%+(*0"&.$"/&.%"(4"M6&%"]+*%$*,+*)]"(."]M+33+*)" %(",("<]"-$&*J" 2*"

-$%&'()*+%+(*D" 6(M$L$.D" 43$K+H+3+%7" &*," &,P=0%-$*%" '(*'$.*" %6$" 3#:/695$3/#52) .$0(=.'$0"

/.$0$*%37" &L&+3&H3$J" G" 0=HP$'%" '&**(%" '6&*)$"-='6" (4" %6$" 0$%" (4" $/+0%$-+'" (."-(%+L&%+(*&3"

.$0(=.'$0" &L&+3&H3$" %("6$." &%" &*7"/(+*%" +*" %+-$D"H=%" 06$"-&7"&'O=+.$" '(*%.(3"(L$."/.&)-&%+'"

&0/$'%0"(4"6$."%6+*I+*)"%6&%"'.='+&337"&44$'%"+%0"(=%'(-$J""B6$"-&7"/3&*"&6$&,"(4"%+-$"%(")&%6$."

.$0(=.'$0"4(."&",$-&*,+*)"%&0IJ"96$"%+-$"06$"0/$*,0"(*"+%"?3((I+*)D"'(*0+,$.+*)D".$&0(*+*)CD"

%6$"&'=+%7"M+%6"M6+'6"06$"/$.'$+L$0"&*"(HP$'%D"%6$"'6(0$*",+0%&*'$"4.(-"&*,"(.+$*%&%+(*"%("%6$"

/$.'$/%=&3" +*/=%D" %6$",=.&%+(*"(4" %6$"-$*%&3" $44(.%" )+L$*" %(" '(33$'%+*)" +*4(.-&%+(*D" &33" %6$0$"

'(..$3&%$"M+%6" 0+)*+4+'&*%" ,+44$.$*'$0" +*" %6$" L&3+,+%7" (4" %6$" (=%/=%J" 2*" 0=-1" &*" &)$*%" '&**(%"

'6&*)$" %6$" '(*%$*%" (4" 6$." &%%+%=,$0D" H=%" 06$" '&*" +-/.(L$" %6$"3#:/695$3/#52) G0523$"" &*," %6$"

./4#3$3?&)5-&G05.")(4"6$."-$*%&3"/.('$00$0"+*"&"'(*%.(33$,"M&7J15""

"

3  Monitoring information quality and cognitive adequacy have a normative and 

motivational function:  evaluation produces revisions and adjustments. 

W7"q+*4(.-&%+(*&3"O=&3+%7ND"+0"-$&*%"%6$"(/%+-&3"0+)*&35%(5*(+0$".&%+("(4"&"0$*0(.+-(%(."

(."'3&00+4+'&%(.7"(/$.&%+(*J"96$"3(*)$."(*$"&%%$*,0"%("&*"(HP$'%D"%6$"3$00"(*$"+0",+0%.&'%$,D"%6$"

H$%%$." (*$" M+33" ,(" &%" .$'()*+X+*)" (." '&%$)(.+X+*)" +%J" W7" q'()*+%+L$" &,$O=&'7N"+0" -$&*%" %6$"

'(..$'%"$L&3=&%+(*"(4"%6$".$0(=.'$0"*$$,$,"+*"&".$&0(*+*)"%&0ID")+L$*"+%0"+-/(.%&*'$J"@(..$'%"

'6(+'$" (4" .$0(=.'$0" (HL+(=037" ,$/$*,0" (*" %6$" L&3=$" (." =%+3+%7" (4" &L&+3&H3$" (=%'(-$0J" 2%"

/.$0=//(0$0" /.$4$.$*'$0D" &" %.&,$5(44" -$'6&*+0-" %(" +*%$).&%$" L&3=$0D16" &*," &" '(..$'%"

&//.$'+&%+(*"(4"%6$"'(*0%.&+*%0"%6&%"&//37"%("$&'6"&'%+(*"+*"%6$".$/$.%(+.$J""

G3%6(=)6"%6$"4=*'%+(*"(4"-$%&'()*+%+(*"+0"%("&//.(K+-&%$"&"*(.-D"'()*+%+L$"&,$O=&'7D"+%"

+0" 4&." 4.(-" $L+,$*%" %6&%" %6$" -+*,kH.&+*" 6&0" -&0%$.$," -=3%+5/=./(0$" &*," .$3+&H3$" 6$=.+0%+'0"

&//3+'&H3$" %(" &" -&P(.+%7" (4" 0+%=&%+(*0J" @3&00+'&3" M(.I" (*" -$%&'()*+%+(*D" 4(." $K&-/3$D" 6&0"

0%=,+$,"(*"M6+'6"H&0+0"0=HP$'%0"&//.$'+&%$"6(M"M$33"%6$7"6&L$"3$&.*$,"&"3+0%"(4"*&-$0J"2%"6&0"

H$$*"06(M*"%6&%"/$(/3$"(4%$*"'(*4=0$"$&0$"(4"/.('$00+*)"?&00('+&%$,"M+%6"H3('I"3$&.*+*)C"M+%6"

$44+'+$*%" -$-(.7" $*'(,+*)" ?&00('+&%$," M+%6" %$-/(.&337" ,+0%.+H=%$," 3$&.*+*)CJ" @(*4=0+(*"

H$%M$$*"%6$0$"%M("%7/$0"(4"$L&3=&%+(*"+*$L+%&H37"3$&,0"%6$"0=HP$'%0"%("&*"+*'(..$'%"$L&3=&%+(*"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
15"B$$"<.(=0%"?RSS[HCD"Rld"44J"&*,"+*"/.+*%H"
16""B$$"B=).=$"$%"&3J"?RSSlCJ"
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(4"6(M"M$33"%6$7"6&L$"3$&.*$,"&")+L$*"/+$'$"(4"-&%$.+&3"^"H3('I"3$&.*+*)"0=HP$'%0"(L$.$0%+-&%$"

%6$+."3$&.*+*)".&%$D"M6+3$",+0%.+H=%$,"3$&.*+*)"0=HP$'%0"=*,$.$0%+-&%$"+%J"U6&%"%6+0"'&0$"06(M0"

+0"%6&%"-$%&'()*+%+L$"0$345&%%.+H=%+(*"?+J$JD"-(*+%(.+*)C"'&*"H$"*$)&%+L$37"&44$'%$,"H7"&"-+0%&I$"

+*",$%$'%+*)"%6$"I+*,"(4"$/+0%$-+'"4$$3+*)".$3$L&*%"4(."&"%&0IJ"96$"4$$3+*)"%6&%"-&%$.+&3"+0"&5'")

$/)0#-&6'$5#-"+0"'(*4=0$,"M+%6"%6$"4$$3+*)"%6&%"+%"+0"&5'")$/)6&$63&?&):6/9)9&9/6"J"@(*4=0+*)"

%6$"4$$3+*)0D"6(M$L$.D"3$&,0"%("%M("%7/$0"(4"'()*+%+L$37"+*&,$O=&%$",$'+0+(*1"(*$"'6((0$0"%("

0%(/"3$&.*+*)"%(("$&.37"?+*"%6$"H3('I"/.&'%+'$"'(*,+%+(*C`"(.D"+4"(*$"6&0"3$&.*%"+*"&",+0%.+H=%$,"

M&7D"(*$"/.$4$.0" %(".$%=.*"%("H3('I"/.&'%+'$"(*"&"3&%$."(''&0+(*D"?&3%6(=)6"+%" +0" +*"4&'%"-='6"

3$00"$44+'+$*%CJ"

"

4  This evaluative process is not explicable in first-order terms. 

"

@.+%+'0"(4"-$%&'()*+%+(*"&.)=$"%6&%"&33"%6&%"+0"*$$,$,"4(."]-$%&'()*+%+(*]"+0"&"'&/&'+%7"%("

/.$,+'%"%6$"W&7$0+&*"3+I$3+6((,"M+%6"M6+'6"&"'$.%&+*",$0+.$,"(=%'(-$"M+33"(''=.J"G",$,+'&%$,"

*$=.&3".$M&.,"070%$-"$*'(,$0"-3'1563$3&'"H$%M$$*"&*"&*+-&3\0"$K/$'%&%+(*0"&*,"+%0"$K/$.+$*'$"

(4" 0=''$00J" " 2*" (%6$." %$.-0D" +%" $*'(,$0" $..(.0" +*" %6$" /.$,+'%+(*" (4" 4=%=.$" .$M&.,J17" B='6"

(=%'(-$"$L&3=&%+(*D" %6$"'.+%+'+0-")($0D"'&*"/.('$$,"(*"&" 4+.0%5(.,$."'()*+%+L$"H&0+01"&'%+(*0"

M+33" H$" 0$3$'%$," +4" %6$7" -&K+-+X$" .$M&.,0" +*" .$0/(*0$" %(" 0/$'+4+'" 0$*0(.7" 0%+-=3&%+(*0J" G"

'(--(*" '=..$*'7" 4(." .$M&.," 0$$-0" %(" H$" +-/3$-$*%$," +*" %6$" ,(/&-+*$.)+'" *$=.(*0J18"

#$%&'()*+%+(*" %6=0"H(+30" ,(M*" %(",$'+0+(*5-&I+*)"=*,$."=*'$.%&+*%7J" "_*" %6+0" L+$MD" '&33$,"

]&*"]&'%(.5'.+%+'"-(,$3]D19" %6$.$"+0"*("0=H0%&*%+&3"'()*+%+L$",+44$.$*'$"H$%M$$*"P=,)+*)"(*$\0"

'6&*'$0"&%" 0=''$$,+*)" +*"&")+L$*"H(,+37"&'%+(*"?0='6"&0"6+%%+*)" %6$"H=330$7$C"&*,"$L&3=&%+*)"

M6$%6$."(*$"6&0"3$&.*$,"&"3+0%"(4"*&-$0J"2*"H(%6"'&0$0D"(*$"P=0%"0%(.$0"(*$N0"/&0%"0=''$00".&%$"

4(." %&0I0" (4" %6$" 0&-$" %7/$J" _*$" %6$.$4(.$" ,($0" *(%" *$$," %(" &//$&3" %(" +**$." .$0(=.'$01" (*$"

P=,)$0"(*$\0"'&/&'+%7"&0"&*7(*$"$30$"M(=3,D"H7"%6$"*=-H$."(4"6+%0"L0J"4&+3=.$0J"9("I*(M"M6&%"

7(=." 4=%=.$",+0/(0+%+(*" +0D" P=0%" 3((I"&%"7(=."/.+(."/$.4(.-&*'$1" 3((I"&%" %6$"M(.3,D"*(%"&%" %6$"

0$34J20" B$345" .$/(.%" /$.4(.-$," (*" %6+0" H&0+0" M+33" H$" 06&33(MD" -&0O=$.&,+*)" &0" 0$'(*,5(.,$."

$L&3=&%+(*J"""

9(" .$0/(*," %(" %6+0" (HP$'%+(*D" M$" '&*" =0$" %M(" %7/$0" (4" &.)=-$*%0J" _*$" %7/$" +0"

'(*'$/%=&3J""

"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
17"B$$"B'6=3%X"$%"&3JD"!ZZdJ""
18""B$$""B=).=$"$%"&3JD"RSSlJ"
19"a&7&*"b"GHH(%%D"RSS!D"B=).=$"$%"&3JD"RSSlJ"

Mise en forme :"<='$0"$%
*=-o.(0
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!["

!["

?dC"r*(M+*)"?H$3+$L+*)C"%6&%"&".$M&.,"(4"/.(H&H+3+%7"1"+0"&00('+&%$,"M+%6"0%+-=3=0"!"

"+0"*(%"$O=+L&3$*%"%(""

"

?nC"r*(M+*)"?H$3+$L+*)C"M+%6""/.(H&H+3+%7"1"(4"&''=.&'7"%6&%"&".$M&.,""+0"&00('+&%$,"M+%6"

0%+-=3=0"!J"

"

2*" &,,+%+(*" %(" %6$" '6&*)+*)" M(.3,D" &" ,+0%+*'%+L$" 0(=.'$" (4" =*'$.%&+*%7" -&7" H$" %6&%"

)$*$.&%$,"+*"%6$"I*(M$.J"<.&)-&%+'&337D"%6$"%M("I+*,0"(4"=*'$.%&+*%7"&.$"0+-+3&.D"H$'&=0$"%6$"

/&%%$.*0"(4".$0/(*0$"3((I"+,$*%+'&3"M6$*"%6$"'.='+&3"L&.+&H3$0"4&+3"%("H$"'(*%.(33$,J"G3%6(=)6"+%"

-&7" H$" ,+44+'=3%" %(" ,+0$*%&*)3$" %6$-" M6$*" 0%=,7+*)" *(*6=-&*" H$6&L+(.D" $L$.7(*$" M+33"

&//.$'+&%$"%6&%"%6$"4(33(M+*)"%M("0$*%$*'$0".$4$."%("L$.7",+44$.$*%"0%&%$0"(4"&44&+.01"

"

?ZC"2"&-"0("'(*4=0$,"%6&%"2",(*\%""I*(M""&*7"-(.$"M6$%6$."<$%$."M+33"'(-$J"

"

?!SC"96$" '+.'=3&%+(*" +0" 0(" ,+44+'=3%" %6&%" 2" ,(*\%" " I*(M" " &*7"-(.$"M6$%6$." <$%$."M+33"

'(-$J"

"

U6&%"-&I$0" %6$",+0%+*'%+(*",+44+'=3%" %("$0%&H3+06"(*" %6$"H&0+0"(4"H$6&L+(."&3(*$" +0" %6&%"

-(0%" $K/$.+-$*%&3" /&.&,+)-0"=0$"*(+07"/$.'$/%0" &0" 0%+-=3+" +*" '(33$'%+*)",$'+0+(*0"-&,$"H7"

-(*I$70J" 96$0$" 0%+-=3+" &.$" +*,$$," &-H+)=(=0" H$%M$$*" &" '()*+%+L$" &*," &" *(*5'()*+%+L$"

+*%$./.$%&%+(*J"G"0$'(*,",+44+'=3%7"+0"%6&%"%6$",+0%+*'%+(*"&0"M$"6&L$"/.$0$*%$,"+%"=0$0"$K/3+'+%"

-$*%&3" '(*'$/%0J" 2*" (.,$." %(" '+.'=-L$*%" %6+0" &-H+)=+%7D" 6(M$L$.D" $K/$.+-$*%&3" /&.&,+)-0"

6&L$" %(" H$" 4.&-$," +*" '(-/&.&%+L$" /07'6(3()7" +*" 0='6" &" M&7" %6&%" (HP$'%+L$" /.(H&H+3+0%+'"

+*%$./.$%&%+(*0"'&*"H$"$K'3=,$,J""

_=." 0$'(*," &.)=-$*%" +0" %6&%" /.$'+0$37" %6+0" %7/$" (4" ,+0%+*'%+(*" 0$$-0" %(" $K/3&+*" M67"

0(-$"I+*,0"(4"&*+-&30"?/.+-&%$0D"-&.+*$"-&--&30C"/$.4(.-"M$33"&%"'$.%&+*"]-$%&'()*+%+L$]"

%&0I0D"M6+3$"(%6$.0D"M6+'6"&.$")((,"4+.0%5(.,$."/.$,+'%(.0D"0='6"&0"/+)$(*0"&*,".&%0D"4&+3"%6$-J"

j$%"=0"$K&-+*$"%6$"%&0I0"+*L(3L$,"+*"-(.$",$%&+3J"

W(%%3$*(0$,",(3/6+*0"?H06'3/1')$60#.5$0'C"6&L$"H$$*"(44$.$,"&"%&0I"+*"M6+'6"%6$7"6&L$"%("

/.$00"(*$"/$,&3"4(."3(M5/+%'6$,"&=,+%(.7"0%+-=3+D"&*,"&*(%6$."/$,&3"4(."6+)65/+%'6$,"(*$0J"96$"

&*+-&3" 0=HP$'%" M&0" (44$.$," &" %6+.," /$,&3D" M6+'6" &33(M$," +%" %(" ,$'3+*$" %.+&30" M6$*" +%" M&0"

=*'$.%&+*J?B-+%6"$%"&3JD"!ZZlC"G*+-&30"=0$," %6$" %6+.,"/$,&3"&0"6=-&*"0=HP$'%0",(J" 2%" +0"*(M"

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
20"Y&.$%6"EL&*0N.(=%+*$"-+)6%"&30("H$",+0'=00$,"+*"%6+0"'(*%$K%J"B$$"0$'%+(*"2mD"M6$.$"+%"+0",+0'=00$,J"
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!d"

!d"

.$'()*+X$,"H7" %6$"&=%6(.0" %6&%" %6$" q=*'$.%&+*N" .$0/(*0$"-+)6%"6&L$"H$$*" .$+*4(.'$," %("'(/$"

M+%6" (HP$'%+L$" =*'$.%&+*%7J" 2*" %6&%" '&0$D" +%" M(=3," *(%" O=&3+47" &0" -$%&'()*+%+L$J" A6$0=0"

-(*I$70"6&L$"&30("H$$*"%$0%$,"+*"%6$+."&H+3+%7"%("/$.4(.-D"(."%(""H&+3"(=%"4.(-D"&"L+0=&3",$*0+%7"

,+0'.+-+*&%+(*"%&0IJ"96$"&*+-&30"6&,"%(",+0'.+-+*&%$"M6$%6$."&",+0/3&7"'(*%&+*$,"RZlS"/+K$30J"

96$7".$0/(*,$,""+*"/(0+%+L$"'&0$0"H7"-(L+*)"&"'=.0(."%("&"H(KD"+*""*$)&%+L$"'&0$0"H7"-(L+*)"

+%"%("&*"B"06&/$D"&*,"%("&"0%&."%(",$'3+*$"%6$"%.+&3J""#(*I$70"6&L$"&)&+*"H$$*"4(=*,"%("6&L$"&"

/&%%$.*"(4".$0/(*0$"0+-+3&."%("6=-&*0J""

96$" =*'$.%&+*" .$0/(*0$" +0" I*(M*" %(" 6&L$" &" 0/$'+4+'" /.(4+3$D" H(%6" +*" 6=-&*0" &*," +*"

-(*I$701" +%" +0" O=+%$" L&.+&H3$" &'.(00" +*,+L+,=&30J" Q(." %6+0" .$&0(*D" 0(-$" .$0$&.'6$.0" '(*0+,$."

%6&%" +%" +0"/.(-/%$,"H7"]$K%.&0$.+&3"&%%+%=,$0" "&*,",$'+0+(*&3" %$-/$.&-$*%0]J?B-+%6D"RSSlCJ"G"

/(%$*%+&3" /.(H3$-" 4(." %6+0" $K/$.+-$*%D" 6(M$L$.D" +0" %6&%" %6$" &*+-&30" 6&L$" %(" .$0/(*," %(" &*"

(''=..$*%"0+%=&%+(*J"2%"+0"/&.%+'=3&.37",+44+'=3%D"+*"&"0+-/3$"/$.'$/%=&3"/&.&,+)-D"%("%$&0$"&/&.%"

(HP$'%+L$37"/.(,='$,"&*,"0=HP$'%+L$37"&//.$'+&%$,"=*'$.%&+*%7J""

G" .$0$&.'6" /.(P$'%" .$0/(*,+*)" %(" %6+0" M(..7" 6&0" H$$*" '(*,='%$," =0+*)" &" -$-(.7"

-(*+%(.+*)"/&.&,+)-1"&"0$.+&3"/.(H$".$'()*+%+(*"%&0IJ"2*"(*$"L$.0+(*"(4"%6+0"%&0I"H7"F&-/%(*"

?RSS!CD"-(*I$70" &.$" /.$0$*%$,"M+%6" &*" +'(*D" %6&%" %6$7"M+33" 0=H0$O=$*%37" *$$," %(" .$'()*+X$"

&-(*)",+0%.&'%(.0"&4%$."&"L&.7+*)",$3&7D"+*"(.,$."%("(H%&+*"&".$M&.,J"G"4+.0%"'.='+&3"'(*0%.&+*%"

+0" %6&%" %6$7",$'+,$" %(" %&I$" %6$" %$0%" ?&4%$." %6$" ,$3&7C"<&:/6&" 0$$+*)" %6$" %$0%" 0%+-=3+D" (." .&%6$."

'6(0$"&*"&3%$.*&%+L$D"$&0+$."%&0IJ"9&I+*)"%6+0",$'+0+(*"H$4(.$"0$$+*)"%6$"%$0%"0%+-=3+D"%6$7"6&L$"

%(".$37"(*"%6$+."-$-(.7"(4"%6$"+'(*J"G0"F&-/%(*"$-/6&0+X$0D21"%6+0"%&0I"$3+'+%0"&"/.(0/$'%+L$"

P=,)-$*%"(4"-$-(.7" +*"-(*I$70J"9(" 0(3L$" +%D"-(*I$70"-=0%" .$37"(*" %6$"$O=+L&3$*%" (4" (=."

6=-&*"4$$3+*)"(4"I*(M+*)J"96$7"'&**(%"H&0$"%6$+.".$0/(*0$"(*"%6$"/$.'$+L$,"4&-+3+&.+%7"(4"%6$"

%$0%"0%+-=3+D"4(."%6$7"6&L$"*(%"7$%"0$$*"%6$-1"%6$7"'&**(%"'(*0=3%"%6$"M(.3,"%(",$'+,$"M6&%"%("

,(J22" EK/(0$," %(" %6$" 0&-$" -&%$.+&3D" /+)$(*0" 06(M" %6&%" %6$0$" %M(" '(*,+%+(*0" &.$" '.+%+'&3J23"

96$7"'&*"(*37"/$.4(.-"%6$"%&0I"M6$*"%6$7"/$.'$+L$"%6$"%$0%"0%+-=3+D"*(%"(*"%6$"H&0+0"(4"%6$+."

-$-(.7"(4"%6$"+'(*J"96$0$"$K/$.+-$*%&3".$0=3%0"+*,+'&%$"%6&%"&*+-&30"M+%6(=%"&"-+*,.$&,+*)"

'&/&'+%7D"0='6"&0"-(*I$70"(.",(3/6+*0D"'&*"0%+33"0=''$$,"+*"=0+*)"-$%&-$-(.7J"96+0"+*"%=.*"

0=))$0%0" %6&%" -$*%&3" -$%&.$/.$0$*%&%+(*" -+)6%" *(%" H$" %6$" +*+%+&3" +*/=%" %6&%" -&I$0"

-$%&'()*+%+(*"/(00+H3$J"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
21"F&-/%(*"?RSSlCJ"
22""96&%"&H0$*'$"(4"-$-(.7"M&0"'&=0+*)"%6$".$0/(*0$"M&0"$K/$.+-$*%&337"'(*%.(33$,"H7"+*%.(,='+*)"%.+&30"M6$.$"
*("+'(*"M&0"/.$0$*%$,J"96$",$'+0+(*"%(",$'3+*$"+0"&30("/.$0$*%"+*"%6$0$"'&0$0D"0=))$0%+*)"%6&%"%6$"&*+-&30",+,"*(%"
3$&.*"%("/.$,+'%".$0=3%"4.(-"0='6"'=$0"&0"*(+0$0D").((-+*)D""(."-(%+L&%+(*&3"'6&*)$0J"
23"2*-&*"b"B6$%%3$M(.%6"?!ZZZCJ"
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!n"

!n"

j$%" =0" 0=--&.+X$" %6+0" /(+*%J" #$%&'()*+%+(*D" M6$*" +%" +0" /.$0$*%D" ,.&M0" (*" &" I+*," (4"

+*4(.-&%+(*"%6&%"+0"*(%",$3+L$.$,"H7"%6$"/.(H3$-"0+%=&%+(*D"H=%"H7"%6$"0=HP$'%N0"(M*"/.('$,=.&3"

0$345I*(M3$,)$J" Q(." %6&%" .$&0(*D" -$%&'()*+%+(*" '&*" ,$&3" M+%6" *(L$3" ,$'+0+(*0D" M6+3$" M$335

/.&'%+'$,".(=%+*$0".$-&+*"M+%6+*"%6$"0'(/$"(4"'()*+%+(*"?M6$.$"$K%$.*&3"'=$0"'&*"H$"=0$,"&0"

/.$,+'%(.0CJ"96$0$"%M("4$&%=.$0"0$$-"%("/.(L+,$"&",+L+,$"H$%M$$*"%6$"'&/&'+%+$0"$K$-/3+4+$,"+*"

/.+-&%$0"&*,"-&.+*$"-&--&30D"(*"%6$"(*$"6&*,D"&*,"+*"/+)$(*0"&*,".&%0D"(*"%6$"(%6$.J"

"

l" This evaluative process is not explicable in second-order terms."

96$" +*%=+%+(*" %6&%"-$%&'()*+%+(*" +*L(3L$0" 0$'(*,5(.,$." 0$345I*(M3$,)$" +0" '(-/$33+*)D"

&*,".$0$&.'6$.0"+*"%6$"4+$3,"%6$-0$3L$0"6&L$"4(=*,"+%"&%%.&'%+L$"?0$$"+*%.(,='%+(*"&*,"0$'%+(*"

cJ!CJ"2*"0=--&.71"M6+3$"'()*+%+(*"+0"%7/+'&337"$*)&)$,"M+%6"%6$"$K%$.*&3"M(.3,D"-$%&'()*+%+(*"

+0" $*)&)$," M+%6" (*$\0" (M*" +*4(.-&%+(*&3" &*," -(%+L&%+(*&3" 0%&%$0J" 2%0" )(&30" &.$" %7/+'&337"

]$*,()$*(=0]J"Y+L$*"%6&%"-$%&'()*+%+(*"e+0"&H(=%f".$/.$0$*%&%+(*&3"'&/&'+%7D"M$"'&*D"&%"3$&0%D"

'(*'3=,$" %6&%" &" '.='+&3" &0/$'%" (4" -$%&'()*+%+L$" .$&0(*+*)" 0$$-0" %(" .$O=+.$"

-$%&.$/.$0$*%&%+(*0J"

96$"$L+,$*'$",+0'=00$,"+*"0$'%+(*"222JTD"6(M$L$.D"0=))$0%0"%6&%"%6$"+*%=+%+(*"+*"O=$0%+(*"

06(=3,"H$" .$0+0%$,J"#&.+*$"-&--&30"&0"M$33" &0"-(*I$70"0$$-" %("6&L$")((,"-$%&'()*+%+L$"

'&/&'+%+$0" ?-$%&/$.'$/%+(*" &*," -$%&-$-(.7CJ" _*" %6$" (%6$." 6&*,D" %6$7" %7/+'&337" 4&+3" 4&30$"

H$3+$4"%&0I0J"96$7",("*(%"0$$-"&H3$"%("-$%&.$/.$0$*%"?'(*0/$'+4+'0\"(."%6$+."(M*C"-$*%&3"0%&%$0"

5')9&#$52)'$5$&'J"U$"&.$" %6=0"'(*4.(*%$,"M+%6"&",+3$--&1"$+%6$." ?!C"M$".$P$'%" %6$"L+$M"%6&%"

-$%&'()*+%+(*" +0"&",+0%+*'%" '&/&'+%7" 4.(-"-+*,.$&,+*)D"M+%6" %6$"H=.,$*"(4" 06(M+*)"$+%6$."^"

&)&+*0%" /.$0$*%" $L+,$*'$" 5" %6&%" %6$.$" +0" *("-$%&'()*+%+(*" +*" *(*56=-&*" &*+-&30D" (." ^" &30("

&)&+*0%"/.$0$*%"$L+,$*'$" 5" %6&%" %6$7"6&L$"&" %6$(.7"(4"-+*,J">$+%6$."(4" %6$0$"&L$*=$0" 0$$-0"

/.(-+0+*)J" _." ?RC" M$" &''$/%" %6&%" %6$0$" &*+-&30" 6&L$" -$%&'()*+%+(*D" H=%" M$" 06(M" %6&%"

-$%&'()*+%+(*",($0"*(%".$O=+.$"&"-$*%&3+0%+'"-$%&.$/.$0$*%&%+(*&3"'&/&'+%7J"U$"&.$"*(M"+*"&"

/(0+%+(*"%("&.)=$"%6&%"0='6"+0"%6$"'&0$1"'()*+%+L$"&,$O=&'7"'&*"H$"&")(&3"4(."&"'()*+%+L$"070%$-"

=*&H3$"%("-$%&.$/.$0$*%"+%0"(M*"0%&%$0"&0".$/.$0$*%&%+(*0J""

U$" 6&L$" &3.$&,7" 06(M*D" +*" 0$'%+(*" 222J!D" %6&%" -$%&.$/.$0$*%&%+(*" +0" *(%" +*L(3L$," +*"

/$.4(.-+*)"%6$"I+*,"(4"0+-=3&%+(*"%6&%"&"'()*+%+L$"070%$-"*$$,0"+*"(.,$."%("$L&3=&%$"+%0"(M*"

'&/&'+%+$0"M6$*"$*)&)$,""+*"&")+L$*"%&0IJ""2*"0$'%+(*"222JRD"M$"$K&-+*$,"%6$"'&=0&35'(*%+)=+%7"

0%.='%=.$"(4"&"-$%&'()*+%+L$" 3((/D" +%0" .$/.$0$*%&%+(*&3"/.(-+0'=+%7D"&*," +%0" 4=*'%+(*&3" .(3$" +*"

)$*$.&%+*)"/.('$,=.&3".$43$K+L+%7J"G00$-H3+*)"%6$0$"L&.+(=0"'(*0+,$.&%+(*0D"M$"'&*"'(*'3=,$"

%6&%"&C"-$%&'()*+%+(*"+0"*(%"+*6$.$*%37"-$%&.$/.$0$*%&%+(*&3D"&*,"HC"%6&%"-$%&.$/.$0$*%&%+(*"+0"

*(%"+*6$.$*%37"-$%&'()*+%+L$J"j$%"=0"$3&H(.&%$"H(%6"/(+*%0J"

Mise en forme :"<='$0"$%
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!Z"

!Z"

&C #$%&'()*+%+(*" +0" *(%"-$%&.$/.$0$*%&%+(*&3" +*" %6$" 0$*0$" %6&%" %6$.$" +0" *(" e.$/(.%f"

.$3&%+(*"H$%M$$*"'(--&*,"&*,"-(*+%(.+*)D"H=%" " 4=*'%+(*&3"'(-/3$-$*%&.+%7"(4"&"H&0+'"I+*,"

?0$'%+(*"222J!CJ"2*"$&'6"-$%&'()*+%+L$"+*%$.L$*%+(*D"&"'(--&*,"%(I$*"+*O=+.$0"M6$%6$."%7/+'&3"

'(*,+%+(*0" 4(." &" ,$0+.&H3$k=*,$0+.&H3$" (=%'(-$" ?3$&.*+*)D" .$-$-H$.+*)D" L0J" 4(.)$%%+*)D"

'(*4=0+(*D" $%'JC" &.$" e*(Mf" /.$0$*%`" %6$" '(..$0/(*,+*)" -(*+%(.+*)" %(I$*" =0$0" /.$0$*%"

.$&44$.$*'$0" %(" (44$." &" '(*%$K%5H&0$," &*0M$." ?4$$3+*)" (4" 3$&.*+*)D" 4$$3+*)" (4" I*(M+*)D" '=$5

H&0$,"+*4$.$*'$0D""$%'CJ""

_*$"-+)6%" +*0+0%" %6&%"%6$"'(--&*,"-$%&.$/.$0$*%0"%6$"'(*,+%+(*"%6&%"06(=3,"/.$L&+3" +*"

%6$" '()*+%+L$" $*)+*$J" Q(." $K&-/3$D" &" %7/+'&3"-$%&'()*+%+L$" (=%'(-$" '(=3," H$" .$/6.&0$," +*"

%$.-0"(4"%6$"0%.='%=.$"(4"?!C1"

"

?!!C"2""g0$34"h"H$3+$L$"?<GRC"%6&%"2".$-$-H$."?"<G!C"%6&%"<"❴9@❵"

"

W=%" %6+0" &*&370+0" 4&+30" %(" '&/%=.$" %M(" /.(/$.%+$0" (4" -$%&'()*+%+(*J" Q+.0%D" +*" &" 0%&*,&.,"

-$%&.$/.$0$*%&%+(*" 0='6" &0" ?!C" (." ?!!CD" %6$" 4+.0%5(.,$." '(*%$*%" +0" 3#-&1&#-&#$)(4" +%0" 0$'(*,5

(.,$." -$%&.$/.$0$*%&%+(*J" <" '&*" H$" %6(=)6%" M+%6(=%" H$+*)" %6$" (HP$'%" (4" 6+)6$.5(.,$."

/.(/(0+%+(*&3" &%%+%=,$0J" B$'(*,D" %6$.$" +0" &30(" %.=%654=*'%+(*&3" +*,$/$*,$*'$J" 2%"-&7" H$" 4&30$"

%6&%"<D"M6+3$"%.=$"%6&%"2"H$3+$L$"+%J"B(-$(*$"$30$"'&*".$'()*+X$"%6+0"4&'%D"&*,"&%%.+H=%$"%("-$"

%6$"4&30$"H$3+$4"%6&%"<J""

2*"&")$*=+*$"-$%&'()*+%+L$"+*%$./.$%&%+(*"(4"?!!CD"6(M$L$.D"%6$0$"%M("/.(/$.%+$0",("*(%"

&//37J"j$%"=0"%&I$"&"-$%&'()*+%+L$"(=%'(-$"0='6"&0"

"

?!RC"2"'&*".$-$-H$."6(M"%("'(-$"H&'I"6(-$J"

"

F$.$D" %6$"-(*+%(.+*)" ?(." .$&44$.$*%C" '(*%$*%" +0" )&+*$," &0" &" '(*0$O=$*'$"(4" &"-$%&'()*+%+L$"

O=$.7"?qM+33"2".$-$-H$."6(M"%("'(-$"H&'I"6(-$8NC1"+%",($0"*(%"6&L$"&*7"&=%(*(-7".$3&%+L$"

%("%6$"'(--&*,"3$L$3J"96$"'(--&*,"-=0%"H$"+00=$,"4(."/$.'$/%=&3"+*/=%"%("H$"&*%+'+/&%$,"&*,"

'(-/&.$," M+%6" (H0$.L$," '=$0" 4(." %6$" /=./(0$" (4" $L&3=&%+(*J" #(*+%(.+*)" +0" *(%" &" /&00+L$"

+*4(.-&%+(*"/+'I5=/"%6&%"M(=3,"6&L$"(''=..$,"*("-&%%$."M6&%"+*"%6$"&H0$*'$"(4"&"/.$L+(=037"

e%.&+*$,f"'(--&*,53$L$3J96$"0&-$"+,$&"'&*"H$"&.%+'=3&%$,"H7"'(*%.&0%+*)"%6$".$/.$0$*%&%+(*&3"

/.(-+0'=+%724"%6&%"(''=.0"+*"-$%&'()*+%+(*"&*,"%6$".$,$/3(7-$*%"(4"'(*%$*%"%6&%"'6&.&'%$.+X$0"

-$*%&3"-$%&.$/.$0$*%&%+(*0J"2*"?!C"&*,"?!!CD"&"%6(=)6%"+0".$/.$0$*%$,"&3(*)"M+%6"%6$"./#.&1$"(4"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
24"_*"%6+0"'(*'$/%D"0$$"0$'%+(*"222JR"

Mise en forme :"<='$0"$%
*=-o.(0

ijn
_0

03
55

59
1,

 v
er

si
on

 1
 - 

23
 J

an
 2

00
9



RS"

RS"

%6$"/.(/(0+%+(*&3"&%%+%=,$"+*"M6+'6"+%"+0"$-H$,,$,J"2*"'(*%.&0%D"+*"?!RCD".$-$-H$.+*)",($0"*(%"

6&L$"%("H$"'(*'$/%=&337".$/.$0$*%$,`"+%"(*37"6&0"%("H$"&8&6.3'&-"&0"&"%.7+*)`"%6&%"+0D"0+-=3&%$,"

&0"&"'(*0$O=$*'$"(4"%6$"*$$,"%("'(-$"H&'I"6(-$"&%"0(-$"4=%=.$"%+-$J"

B$'(*,D" %6$.$" +0" *(" %.=%654=*'%+(*&3" +*,$/$*,$*'$" H$%M$$*" '(*%.(3" &*," -(*+%(.+*)"

'(*%$*%0J"24"%6$"-(*+%(.+*)"3$L$3",$3+L$.0"&"*(*5-&%'6+*)".$0=3%"?$J)J"2",(*N%".$-$-H$."<CD"%6$"

'(*%.(3"3$L$3"'&**(%"=0$"+%"'(..$'%37"&0"&"-&%'6+*)".$0=3%J"G"-$%&'()*+%+L$"'(*%.(3"3((/"&+-0"&%"

$0%&H3+06+*)"&"'(6$.$*%"&*,".$3+&H3$"/+'%=.$"(4"%6$"/.$0$*%37"&L&+3&H3$"'()*+%+L$"'&/&'+%+$0J"2*"

'(*%.&0%D" -$%&.$/.$0$*%&%+(*0" )$*$.&337" &.$" %.=%654=*'%+(*&337" +*,$/$*,$*%" 4.(-" %6$+."

$-H$,,$,".$/.$0$*%&%+(*01" %6$"&%%.+H=%+(*"(4"&"H$3+$4" %(":(6*"-&7"H$" %.=$"$L$*" %6(=)6"M6&%"

:(6*"H$3+$L$0"+0"4&30$J"

96$0$" ,+44$.$*'$0" +*" '(*%$*%" '&*"*(M"H$" 4=.%6$." $K/3(.$," &*," '6&.&'%$.+X$,"=0+*)" %6$"

'(*%.&0%" ,+0'=00$," +*" 0$'%+(*0" 2J!" &*," 2JR" &H(L$J" 2*" -$%&'()*+%+(*D" &" %6+*I$." $*)&)$0" +*" &"

0+-=3&%+(*" +*" &" -(%+L&%$,D" 4+.0%5/$.0(*" M&7D" (*" %6$" H&0+0" (4" 6+0k6$." /.+(." /.('$,=.&3"

I*(M3$,)$"(4" %6$"'(*,+%+(*0"(4"0=''$00"(4"&")+L$*"-$*%&3" %&0IJ"#$%&'()*+%+(*"'&*"*$L$.")("

e06&33(Mf`"+%"'&**(%"/.$,+'%"(."$L&3=&%$"M+%6(=%"0+-=3&%+*)D"M6+'6"-$&*0"0/$*,+*)"0+)*+4+'&*%"

%+-$" &*," .$0(=.'$0" (*" .=**+*)" &" ,7*&-+'" -(,$3" 4(." %6$" %&0IJ" Y+L$*" 6(M$L$." %6&%"

-$%&'()*+%+(*" ,($0" *(%" *$'$00&.+37" +*L(3L$" -$*%&3" '(*'$/%0D" +%" ,($0" *(%" $*P(7" q+*4$.$*%+&3"

/.(-+0'=+%7ND" +J$J" %6$" '&/&'+%7" %(" '(-H+*$" +*4$.$*'$0" &*," )$*$.&3+X$" &'.(00" ,(-&+*0J25" 96$"

I+*,"(4"/.$,+'%+(*"(."$L&3=&%+(*"%6&%"-$%&'()*+%+(*"/.(,='$0"+0",(-&+*50/$'+4+'D"&*,"'&*"(*37"

H$'(-$" +*4$.$*%+&337" .+'6" +4" -$%&.$/.$0$*%&%+(*" +0" =0$," %(" .$,$0'.+H$" +%0" (=%'(-$" %6.(=)6"

-$*%&3"'(*'$/%0J"Q(."$K&-/3$D"+4"&0"&"7(=*)"'6+3,D"2",("*(%".$-$-H$."6(M"%(")$%"H&'I"6(-$D"2"

M+33" *$$," %(" 4+*," &3%$.*&%+L$"M&70" %(" &'O=+.$" %6$" +*4(.-&%+(*J" 24" %6+0" (''=.0"M6$*" 2" &-" &*"

&,=3%D"2"'&*"(H%&+*"+*4$.$*%+&3"I*(M3$,)$"H&0$,"(*"-7"-$*%&3"'(*'$/%0D"2"M+33"H$"&H3$"%("+*4$."

%6&%" -7" -$-(.7" 3(00" +0" &3&.-+*)D" %6&%" 2" *$$," 0$$" &" ,('%(.D" %.&+*" -7" -$-(.7" $%'J" 96$0$"

+*4$.$*'$0" &*," 0=H0$O=$*%" ,$'+0+(*0" &.$" (*37" &''$00+H3$" %(" &)$*%0" &H3$" %(" ?'(*'$/%=&337C"

-$%&.$/.$0$*%"$%5$)$%&")%5?&)5)<5-)'15$352)9&9/6"C)

2*"0=--&.71"-$%&'()*+%+(*" +0"*$+%6$." 4+.0%5(.,$.D"*(."0$'(*,5(.,$.J"U$"-+)6%"'&33" %6+0"

+*+%+&3D"$-$.)$*%"-$%&'()*+%+L$"3$L$3"e3$L$3"!JlfJ"

)

"HC"#$%&.$/.$0$*%&%+(*"+0"*(%"+*6$.$*%37"-$%&'()*+%+L$J""

"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
25""_*"+*4$.$*%+&3"/.(-+0'=+%7D"0$$"B%+'6D"!ZdnJ"
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R!"

R!"

U6$*" -$%&.$/.$0$*%&%+(*" .$,$0'.+H$0" -$%&'()*+%+(*D" +%" &=%(-&%+'&337" .$'$+L$0" &" ,$$/"

.$&,+*)J"W=%"+%"'&*"&30("&//37"%("(%6$."I+*,0"(4"'(*%$*%"+*"&"M&7"%6&%",($0"*(%"+*L(3L$"&",$$/"

.$&,+*)J"2%"-+)6%"H$"H$'&=0$"&=%+0%+'"'6+3,.$*"/$.4(.-"M$33"(*"&"%&0I"(4"/+'%=.$k0(=.'$".$3&%+(*D"

H=%"4&+3"+*"&"%&0I"(4"-$*%&3"-$%&'()*+%+(*D"%6&%"%6$7"/$.4(.-"M$33"(*"%6$"s&+%'6+I"/6(%().&/6"

%&0I" ?M6+'6" +0" -$%&.$/.$0$*%&%+(*&3CD" M6+3$" 4&+3+*)" (*" &" 4&30$" H$3+$4" %&0IJ26" 96$" ,+44+'=3%"

O=$0%+(*"%6&%"M$".&+0$,"+*"0$'%+(*"22"+0"M6$%6$."-$%&.$/.$0$*%&%+(*"'&*"H$"&//3+$,"+*"&"06&33(M"

M&7"%("-$*%&3"'(*%$*%0J"2%"+0"*(M"%+-$"%("&,,.$00"%6+0"O=$0%+(*J""

G0" M$" 0&M" +*" 0$'%+(*" 2J!D" -$%&.$/.$0$*%&%+(*&3" 06&33(M*$00" -&7" (''=." M+%6(=%"

P$(/&.,+X+*)"+*4$.$*%+&3"'&/&'+%7J"96+0"0=))$0%0"&"/(00+H3$"3+*$"(4".$0/(*0$"%("(=."O=$0%+(*J"G0"

3(*)" &0" 7(=" ,(*N%" *$$," %(" $L&3=&%$" %6$" %.=%6" (4" &*" $-H$,,$," '(*%$*%" %(" '(..$'%37" &//37" &"

-$*%&3" '(*'$/%" %(" +%D" 7(=" ,(*N%" *$$,D" &" 4(.%+(.+D" %(" %$0%" &*," $L&3=&%$" 7(=." (M*" P=,)+*)" (."

3$&.*+*)"'&/&'+%7" +*"(.,$." %(" 4(.-" %6&%"-$%&.$/.$0$*%&%+(*J"96$.$"&.$"-&*7" +*4$.$*'$0" %("H$"

,.&M*"4.(-"%6$"&%%.+H=%+(*"(4"H$3+$4"%("0(-$(*$D"$L$*"M6$*"7(=",(*N%"I*(M"M6&%"%6$"&'%=&3"

0%&%$"(4"&44&+.0"+0"%6&%"+0".$/.$0$*%$,"H7"%6$"H$3+$L$.J"Q(."$K&-/3$D"7(="-&7".$/(.%"%("7(=.0$34"

G**&N0"H$3+$4"H7"0&7+*)"

"

?!cC"G**&"H$3+$L$0"%6&%"%6$"%.&+*"3$&L$0"&%"["

"

P=0%"H$'&=0$"7(="6$&.,"6$."0&7"q%6$"%.&+*"3$&L$0"&%"[fD"M+%6(=%"%&I+*)"+%" %("H$"%.=$"?(."'&.+*)"

M6$%6$." +%" +0" %.=$" (." *(%C" %6&%" %6$" %.&+*" 3$&L$0" &%" [J27"U$" 0%(.$" &*," .$/(.%" %(" (%6$.0" +*" %6+0"

06&33(M"M&7"-&*7"(.,+*&.7"H$3+$40D"M+%6"%6$+."+*4(.-&%+(*&3"0(=.'$D"M+%6(=%"0=H-+%%+*)"%6$-"

%("'.+%+'&3"$K&-+*&%+(*J"96+0"+*"%=.*"-$&*0"%6&%"%6$.$"&.$"'(*'$/%0"&*,".$/.$0$*%&%+(*0"%6&%"M$"

'&*" -$%&.$/.$0$*%" M+%6(=%" 6&L+*)" %6$" &H+3+%7" (." %6$" *$$," %(" &//37" %(" (HP$'%0" &*," 0%&%$0" (4"

&44&+.0J""96+0"M&7"(4",$&3+*)"M+%6"$-H$,,$,"'(*%$*%0"-+)6%"H$"/&.%+'=3&.37"=0$4=3"+*"4(.-+*)"

-$%&.$/.$0$*%&%+(*0"M6$*"(*$"6&0"4&+3$,"%("4=337"=*,$.0%&*,"%6$"$-H$,,$,".$/.$0$*%&%+(*J"G0"

B/$.H$."(H0$.L$0D"M$"'&*"e%6+*I"&H(=%f"&" %6(=)6%"M+%6(=%"e%6+*I+*)"M+%6" +%fJ" 2*"0='6"'&0$0D"

M$"6&L$"&*"+*%=+%+L$"H$3+$4"M6(0$"'(*%$*%"+0"-$%&.$/.$0$*%&%+(*&3"M+%6(=%"6&L+*)"&*"+*%=+%+L$"

H$3+$4" &%" %6$" (HP$'%" 3$L$3J" G0" &" .$0=3%D" &0" B/$.H$." 06(M0D" +%" +0" +-/(00+H3$" %(" e,+0O=(%$f" %6$"

.$/(.%$,"'(*%$*%D"4(."+%"'&**(%"H$"=0$,"&0"&".$)=3&."H$3+$4J"B/$.H$.N0"'(*'$/%"(4"&"*(*5+*%=+%+L$D"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
26"B$$"s&+%'6+ID"""!ZZSD"j$03+$"b"96&+00D"!ZZRJ"
27"2*"B/$.H$."?!ZZdCD"&",+0%+*'%+(*"+0"(44$.$,"H$%M$$*"+*%=+%+L$"&*,".$43$'%+L$"H$3+$40"M6+'6"+0"=0$4=3"+*"%6$"/.$0$*%"
'(*%$K%J"W=%"&0"M+33"&//$&."+*"%6+0"0$'%+(*D"+%"+0"+*%$.$0%+*)"%("0$$"6(M"06&33(M"&".$43$'%+L$"H$3+$4"?+$D"&"
-$%&.$/.$0$*%&%+(*C"'&*")$%J"96$"*(%+(*"(4"&"L&3+,&%+*)"'(*%$K%"+-/3+'+%"+*"&*7"-$%&.$/.$0$*%&%+(*"&''(.,+*)"%("
B/$.H$."-+)6%"+*"-&*7"'&0$0",$.+L$"4.(-"-$%&'()*+%+(*".&%6$."%6&*"4.(-"%6$"-$%&.$/.$0$*%&%+(*&3"0%.='%=.$"(4"
%6$"H$3+$4J""
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RR"

RR"

(." /=.$37" .$43$'%+L$" -$%&.$/.$0$*%&%+(*D" %6$.$4(.$D" 0$$-0" %(" O=&3+47" &0" e06&33(Mf"

-$%&.$/.$0$*%&%+(*&3"/.('$00+*)J"

2%"-+)6%"H$"(HP$'%$,D"6(M$L$.D"%6&%"M6$*"&"0=HP$'%"0%(.$0"%6$"+*4(.-&%+(*&3"0(=.'$"4.(-"

M6+'6"06$"&'O=+.$,"&".$43$'%+L$"H$3+$4D"&0"0$$-0"*$'$00&.7"+*"(.,$."%("=%%$."0$*%$*'$0"3+I$"?!cCD""

06$" '$.%&+*37" *$$,0" %(" =0$" 6$." (M*" -$%&'()*+%+L$" '(-/$%$*'$J" Q(." %(" 0%(.$" %6$" (.+)+*&3"

'(*L$7(." (4" %6$" +*4(.-&%+(*" %6&%" 1D" %6$" (HP$'%+(*" )($0D" (*$" -=0%" H$" &H3$" %(" $*)&)$" +*" &"

0+-=3&%+(*"(4"%6$"M&7"(*$"&'O=+.$,"%6&%"+*4(.-&%+(*J"96$.$4(.$",$$/"4+.0%5/$.0(*"$*)&)$-$*%"

+0"*$$,$,"+*"-(0%".$43$'%+L$D"-$%&.$/.$0$*%&%+(*&3"H$3+$40J"

G3%6(=)6"%6+0"I+*,"(4"&*&370+0"+0"O=+%$"/(/=3&."&-(*)"-+*,.$&,+*)"%6$(.+0%0D"+%"-&7"*(%"

0O=&.$"M$33"M+%6" .$'()*+%+(*"(4" %6$"'(*%.&0%" 0%.$00$," +*"0$'%+(*" 222J"96$"/(+*%"(4"'(*%.&0%+*)"

e6&L+*)" &" '&/&'+%7f" &*," e$K$.'+0+*)" +%f" M&0" %(" 06(M" %6&%D" &3%6(=)6" (*$" '&*" =0$" (*$N0"

-$*%&3+X+*)"&H+3+%+$0"+*"-&*7"'+.'=-0%&*'$0D"(*$"'&*"&30("&//.(&'6"&"O=$0%+(*"+*"*(*5-$*%&3"

%$.-0D"H7"0+-/3+47+*)"%6$"/.(H3$-J"96$.$"&.$",$$/"4(.-0"(4"$*)&)$-$*%"&L&+3&H3$"%("&*"&)$*%"

M6(" 6&0" &''$00" %(" -$%&.$/.$0$*%&%+(*&3" %6+*I+*)D" H$'&=0$" *(.-&337" 0='6" &*" &)$*%"

+*,$/$*,$*%37"/(00$00$0"-$%&'()*+%+L$"'&/&'+%+$0J"W=%"06$",($0"*(%"*$$,"%("$K$.'+0$"%6$-D"+*"

/&.%+'=3&."M6$*"=*,$."%+-$"/.$00=.$D"(."+*".(=%+*$"0+%=&%+(*0J"Q(."$K&-/3$D"0+-/3$"&00('+&%+(*"

(4" &" 0$*%$*'$"M+%6"&*"&)$*%" g"G**&D"1h"'&*" .$/3&'$" &" 4=335H3(M*D" $*)&)$," 0+-=3&%+(*"(4" %6$"

'(..$0/(*,+*)" H$3+$4" &'%+L+%7" ?M+%6" +%0" *$%M(.I" (4" *(.-&%+L$" '(*0%.&+*%0CJ" G" 0=HP$'%" M6("

&3.$&,7"6&0"%6$0$"-$*%&3"'(*'$/%0"+*"6$.".$/$.%(+.$"-&7".$/3&'$"%6$-"H7"%6$+."06&33(MD"*(*5

-$*%&3"'(=*%$./&.%0J""

B='6" '(=*%$./&.%0D" 4=.%6$.-(.$D" 6&L$" H$$*" .$'()*+X$," H7" 0$L$.&3" &=%6(.0J" G-(*)"

/07'6(3()+0%0D" :(0$4" <$.*$." 6&0" (H0$.L$," %6&%" &3%6(=)6" 6=-&*" &,=3%0" '&*" =0$" &"

-$%&.$/.$0$*%&%+(*&3"&//.(&'6"%("4=337"=*,$.0%&*,"%6$"-$*%&3"+-/(.%"(4"&"'(*L$.0&%+(*D"(."(4"&"

0('+&3" '(*%$K%D" %6$7",(*\%"*$$," %(J" 2*"-(0%" '&0$0"&" " q0+%=&%+(*&3N"&//.(&'6" %(" %6$"/.(H3$-"&%"

6&*," M+33" 6$3/" (*$" .$'(L$." %6$" +*4(.-&%+(*" %6&%" *$$,0" %(" H$" 06&.$," &*," P(+*%37" /.('$00$,J"

<.('$00+*)" &" 0('+&3" '(*%$K%" %6.(=)6" e0+%=&%+(*" %6$(.7f" &-(=*%0" %(" =0+*)" %6$" M(.3," &0" %6$"

-(,$3"4.(-"M6+'6"%("/.$,+'%"H$6&L+(.D"+*0%$&,"(4"=0+*)"&*(%6$."0=HP$'%N0".$/.$0$*%&%+(*"(4"%6$"

M(.3,J"U$".$0(.%" %(" .$/.$0$*%&%+(*&3" %6$(.7"e(*37"M6$*"M$"*$$,"%(f1"e.$-&+*+*)"&"0+%=&%+(*"

%6$(.+0%" M6$*$L$." /(00+H3$" '&*" 0&L$" -&*7" =**$'$00&.7" '(-/3+'&%+(*0"t" +%" 0&L$0" %6$" )(.7"

,$%&+30" (4" .$06=443+*)"-$*%&3" .$/.$0$*%&%+(*0Jf28" "96$" .$&0(*0"<$.*$." (44$.0" 4(." 0%&7+*)"M+%6"

0+%=&%+(*" %6$(.7" /.('$00+*)" (4" '(*%$K%0" &.$" %6$" 0&-$" M$" (44$.$," +*" (=." ,+0'=00+(*" (4"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
28"<$.*$."?!ZZ!CD"/J"Rl!"b"RlRJ"
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Rc"

Rc"

6&L+*)k$K$.'+0+*)" &" '&/&'+%7" %(" $K/3(+%" ,$$/" 3$L$30"(4"/.('$00+*)1" 0+-/3+'+%7" ?&*," .$3+&H+3+%7"

)+L$*"%6$"%&0I"&%"6&*,CJ" 

G-(*)"/6+3(0(/6$.0D"Y&.$%6"EL&*0",$0'.+H$,"&"06&33(M"=*,$.0%&*,+*)"(4"H$3+$4D"%6.(=)6"

&"/.('$,=.$"%6&%"6&0"'(-$"%("H$"'&33$,"q%6$"&0'$*%".(=%+*$NJ"

2*"-&I+*)" &" 0$345&0'.+/%+(*" (4" H$3+$4D" (*$\0" $7$0" &.$D" 0(" %(" 0/$&ID" (." (''&0+(*&337"
3+%$.&337D",+.$'%$,"(=%M&.,"^"=/(*"%6$"M(.3,J""?tC"2")$%"-70$34"+*"&"/(0+%+(*"%("&*0M$."%6$"
O=$0%+(*"M6$%6$."2"H$3+$L$"%6&%"1"H7"/=%%+*)"+*%("(/$.&%+(*"M6&%$L$."/.('$,=.$"2"6&L$"4(."
&*0M$.+*)" %6$" O=$0%+(*" M6$%6$." 1C" 24" &" P=,)+*)" 0=HP$'%" &//3+$0" %6+0" /.('$,=.$D" %6$*"
*$'$00&.+37"6$"M+33")&+*"I*(M3$,)$"(4"(*$"(4"6+0"(M*"-$*%&3" 0%&%$0J" ?tC"W=%" +%" 0$$-0"
/.$%%7"'3$&." %6&%"-&0%$.7"(4" %6+0"/.('$,=.$"'&**(%"'(*0%+%=%$"&" 4=33"=*,$.0%&*,+*)"(4" %6$"
'(*%$*%"(4"%6$"P=,)-$*%"\2"H$3+$L$"%6&%"1\J"?EL&*0D"!Zn[D"RRlC"

"
EL&*0N0"/(+*%" ?&30("-&,$"H7"Y(.,(*D"!ZZ[CD" +0" %6&%"*(*5-$*%&3+X$.0" '&*"-&I$"'%522/7)

23#403'$3."=0$"(4"&"-$%&.$/.$0$*%&%+(*"0='6"&0"q2",$0+.$"%6&%"/ND"(."q2"M&*%"%6&%"/NJ""j((I+*)"&%"

%6$"M(.3,D"0$$+*)"M6&%"+0"%6$"'&0$D"&*,".$/(.%+*)"+%"&0"&"H$3+$4"-&7"H$",(*$"+*"'(*L$.0+*)"M+%6"

0(-$(*$" M+%6(=%" ,$/3(7+*)" %6$" '(*'$/%" (4" H$3+$41" %6$" /.('$,=.$" (4" $-H$,,+*)" &" '(*%$*%"

M+%6+*" &*" $/+0%$-+'" L$.H" -&7" H$" 0('+&337" 3$&.*$," H$4(.$" (*$" 6&0" .$&3+X$," M6&%" qH$3+$4N"

&'%=&337"-$&*0J"

"
2%" +0" +*%$.$0%+*)" %(" (H0$.L$" %6&%D" &3%6(=)6" EL&*0N0" /(+*%" M&0" -&,$" %(" &''(=*%" 4(." &"

'%522/7):/69)/:)9&$56&16&'&#$5$3/#D"%6$"/6$*(-$*(*"6$",$0'.+H$0"-&7"&30("H$"+*%$./.$%$,"5')

5) -&&1) 9&$5./4#3$3?&) I#/#) 9&$56&16&'&#$5$3/#52;) '&2:@&#454&9&#$J" G0" 0=))$0%$," +*" %6$"

/.$'$,+*)"0$'%+(*D"%6$"L$.H&3"$K/.$00+(*"q2"H$3+$L$"%6&%"1N"06(=3,"H$"&*&37X$,",+44$.$*%37"+4"+%"

+0" &*" $K/3+'+%" &*0M$." %(" &" 3+*)=+0%+'&337" $K/.$00$," =%%$.&*'$" ?&0" 0=))$0%$," H7" q&*0M$.+*)N" &"

O=$0%+(*D"+*"M6+'6"'&0$"+%"+0"-$%&.$/.$0$*%&%+(*&3C"(."%("&"-$*%&3"%(I$*"(4"-$%&'()*+%+(*"?%6$"

O=$0%+(*"q&*0M$.$,N"+0".&+0$,"H7"%6$"%6+*I$."6$.0$34D"+*"M6+'6"'&0$"+%"+0"-$%&'()*+%+L$"&*,"*(%"

*$'$00&.+37" -$%&.$/.$0$*%&%+(*&3CJ" G" *(*5-$*%&3+X$." -+)6%" %6=0" $*%$.%&+*" +*" %6(=)6%" &"

9&$5./4#3$3?&) &G03?52&#$" (4" q2" H$3+$L$" %6&%" /ND" 5" +*" &" M&7" %6&%" .$O=+.$0" *$+%6$." &"

-$%&.$/.$0$*%&%+(*" *(." %6$"-&0%$.7" (4" %6$" '(*'$/%" (4" H$3+$4J" 96+0" +0" %6$" '&0$D" 4(." $K&-/3$D"

M6$*" %6$" 0=HP$'%" 6&0" .$&0(*0" %(" H$" 0=HP$'%+L$37" =*'$.%&+*" (4" &" 0+%=&%+(*" <" ?M6$.$" <" +0" *(%"

(HP$'%+L$37"=*'$.%&+*1"4(."$K&-/3$"6$."-$-(.7"4(."&")+L$*"$L$*%"+0"M$&ICJ""U6&%"4(.-+*)"%6+0"

-$%&'()*+%+L$"0$345&%%.+H=%+(*",($0".$O=+.$D"6(M$L$.D"+0"%6&%"%6$"0=HP$'%"$*)&)$"+*"&//.(/.+&%$"

0$3450+-=3&%+(*"?'(-/&.+*)"%6$"4$$,H&'I"(H%&+*$,"%("&"0%(.$,"*(.-CJ"
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RT"

RT"

96$"$K/.$00+(*"q0$3450+-=3&%+(*N"-&7"H$"0(-$M6&%"-+03$&,+*)D"+4"(*$"%&I$0"+%"%("+*L(3L$"

q%=.*+*)" +*M&.,NJ" 2*" 0$3450+-=3&%+*)" 6$.0$34D" &" 0=HP$'%" &30(" q%=.*0" %(" %6$" M(.3,N" 5" " H=%" +*" &"

q,$$/$.N"M&7D"%6.(=)6",7*&-+'"/.$,+'%+(*"(4".$&44$.$*'$0"&*,"$L&3=&%+(*J"29"

24" %6$0$"(H0$.L&%+(*0"&.$" '(..$'%D" %6$.$" &.$" 0$L$.&3"M&70"(4"(//(0+*)"&" \/.$'=.0(.\" %(" &"

\)$*=+*$\" ]2" H$3+$L$]J" 96$"-$%&.$/.$0$*%&%+(*&3" %7/$" (4" /.$'=.0(." ]2" H$3+$L$]" +0"M6&%" EL&*0"

6&," +*"-+*,J" 2*" %6&%" '&0$D" &*" =%%$.&*'$" (4" " ]2" H$3+$L$]"-$.$37" $-/6&%+'&337" $K/.$00$0" <J" 2*"

'(*%.&0%D" &" -$%&'()*+%+L$" /.$'=.0(." ]2" H$3+$L$f" +0" *(%" L$.H&337" $K/.$00$,D" H=%" .&%6$."

/.('$,=.&337"$K$.'+0$,"H7")+L+*)"&%%$*%+(*"%(" %6$"'()*+%+L$"&,$O=&'7"(4"?M6&%" +0" +*"4&'%C" %6$"

H$3+$4"%6&%"1C)"

""96$"4=33543$,)$,",$$/"-$%&.$/.$0$*%&%+(*&3"4(.-"(4"]2"H$3+$L$]".$O=+.$0"$K$.'+0+*)"</$%"

%6$"'&/&'+%7"%("-$%&'()*+X$"%6&%"2"H$3+$L$"&*,"%6$"&H+3+%7"%("-&0%$."%6$"'(*'$/%"(4"H$3+$4"+*"&"

)$*$.&3"M&7D"+J$J"%("&//37"+%"+*"%6+.,5/$.0(*"&%%.+H=%+(*0J""

"

"

IV. Recursivity, transparency and reflexivity 

 

96$" /.$'$,+*)" 0$'%+(*" &33(M0" =0" %(" ,+00+/&%$" %6$" /=XX3$" &H(=%" .$'=.0+L+%7" &*,"

%.&*0/&.$*'7"/.$0$*%$," +*"0$'%+(*"22J"_*" %6$"(*$"6&*,D" %.&*0/&.$*'7"6(3,0" +*"-$%&'()*+%+(*D"

*(%"+*"-+*,.$&,+*)1"U6$*"2"I*(M"(."H$3+$L$"0(-$%6+*)D"2"+--$,+&%$37"I*(M"%6&%"2"I*(M"(."

H$3+$L$"+%D"H=%"2",("*(%"+--$,+&%$37"I*(M"M6&%"7(="I*(M"(."H$3+$L$J"p(=."-$*%&3"'(*%$*%0"&.$"

*(%"%.&*0/&.$*%"%("-$1"2"*$$,"%("+*4$."%6$-"4.(-"7(=."H$6&L+(.J"96+0"+0"+*%=+%+L$D"H=%"+%"06(=3,"

*(M"&30("H$" %6$(.$%+'&337"(HL+(=01" %6$"(*37" 070%$-" %6&%" '&*"H$"=0$," &0" &",+.$'%"-(,$3"(4" &"

I*(M3$,)$"0%&%$"+0"%6$"070%$-"%6&%"+*0%&*%+&%$0"%6$"'(..$0/(*,+*)"+*%$.*&3"-(,$3"(4"%6$"M(.3,J"

2%"+0"+*"L+.%=$"(4"%6+0"-(,$3"0%.='%=.$"(4"%6$"-+*,"%6&%"$&'6"-+*,"+0"(*37"$O=+//$,"%(",+.$'%37"

0+-=3&%$"+%0"(M*"H$3+$4"0%&%$0J""

2*"(.,$."%("$K%$*,"0+-=3&%+(*"(4"(*$N0"(M*"-$*%&3"0%&%$0"%("%6$"-$*%&3"0%&%$0"(4"(%6$.0D"

&0"(*$",($0"+*"-+*,.$&,+*)D"(*$"M+33"6&L$"%("-(,+47""%6$"-(,$3"(4"%6$"M(.3,"%("H$"0+-=3&%$,D""

%6&%" +0D" '(*0%.='%" &*" 5-) %/." 0+-=3&%+(*" +*" M6+'6" 0(-$" '.='+&3" H$3+$40" &.$" -+00+*)" (." 6&L$"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
29"q9=.*+*)"%("%6$"M(.3,ND"3$%"=0"*(%$D",($0"*(%"-$&*"(*37"q%=.*+*)"%("/$.+/$.0(*&3"0/&'$NJ"W(,+37"0%&%$0"H$3(*)"%("
%6$"M(.3,D"&0",("%6$"'(*%$*%0"(4"-$-(.+$0"M6+'6"M$.$")$*$.&%$,"H7"q$K%$.*&3N"0%&%$0"(4"&44&+.0J"2%"+0"&.)=&H3$"%6&%"
%6$" $/+0%$-+'" 4$$3+*)0" )$*$.&%$," +*" %6$" -(*+%(.+*)" /&.%" (4" %6$" -$%&'()*+%+L$" 3((/" 6&L$" &" e-+*," %(" M(.3,f"
,+.$'%+(*"(4"4+%1" %6$"%6+*I$."M6("$*P(70"%6$0$"4$$3+*)0"$K%.&'%0"+*4(.-&%+(*"(*"6$."-$*%&3",+0/(0+%+(*0"4.(-"6$."
H(,+37"0%&%$0J"96$"4&'%"%6&%D"-(0%"(4"%6$"%+-$D"M$"/$.'$+L$"%6$"$K%$.*&3"M(.3,"%6.(=)6"L+0+(*"06(=3,"*(%"(H4=0'&%$"
%6$"4&'%"%6&%"/.(/.+('$/%+(*"+0"&3M&70"&*"+-/(.%&*%"-(,$"(4"/$.'$+L+*)"%6$"M(.3,D"(=.""H(,7""H$+*)"&"/&.%"(4"+%J"
#(0%" -$%&'()*+%+L$" .$&44$.$*'$0" &.$" /.(/.+('$/%+L$" .&%6$." %6&*" L+0=&3J" B$$" 6(M$L$.D" %6$" 4&0'+*&%+*)" .$0=3%0"
,+0'=00$,"+*"j$L+*"?$,JCD"?RSSTCJ"
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Rl"

Rl"

,+44$.$*%"%.=%6"L&3=$0J""2*"%6+0"/.('$00"%6$"*(%+(*"(4"$L&3=&%+(*"M+33"H$"3(0%"+*"/&.%1"(*$"'&**(%"

'(-/&.$"+*"&*"$*)&)$,"M&7"?-$%&'()*+%+L$37"+*4(.-$,"C"%6$".$&44$.$*'$0"+-/=%$,"%("&*(%6$."

0=HP$'%" M+%6" %6$" *(.-" $%5$" 0=HP$'%" &'O=+.$," L+&" 6+0" /.$L+(=0" $K/$.+$*'$0J" 96$" -(,+4+$,"

,7*&-+'"-(,$3" ,($0" *(%" '(+*'+,$"M+%6" %6$" 0$3450+-=3&%+(*" ,7*&-+'"-(,$3" $+%6$.D" H=%" (*37"

(L$.3&/0"M+%6" +%J" 96+0" +0"M67" 0$3450+-=3&%+(*" '&*" (*37" /&.%37" &''(=*%" 4(."-+*,.$&,+*)D" &*,"

*$$,0" %(" H$" 0=//3$-$*%$," M+%6" %6+.,5/$.0(*" I+*,0" (4" )$*$.&3+X&%+(*0J" 2*" -+*,.$&,+*)D" %6$"

$L&3=&%+L$" '(-/(*$*%" %6$.$H7" H$'(-$0" 3$00" /.(-+*$*%" %6&*" %6$" ,$0'.+/%+L$5/.$,+'%+L$"

'(-/(*$*%J30""

>(M" %6$" 3+*I" H$%M$$*" %.&*0/&.$*'7" &*," .$'=.0+L+%7" H$'(-$0" '3$&.$.J" 96$" .$&0(*"M67"

.$'=.0+L+%7"+0"(/$*"%("-(,$3+*)"-=3%+/3$"(%6$.0N"$-H$,,$,"-$*%&3"0%&%$0".&%6$."%6&*"&"0+*)3$"

+*,+L+,=&3N0"+0"%6&%"%6+0"(/$.&%+(*".$3+$0"(*"-$%&.$/.$0$*%&%+(*D"M6+'6".$3+$0"(*""%6$"07*%&'%+'&3"

/6$*(-$*&"(4"*&%=.&3"3&*)=&)$0J"2%"+0"+*,$$,"&"=*+L$.0&3"4(.-&3"/.(/$.%7"(4"6=-&*"3&*)=&)$0"

%6&%" %6$7" &,-+%" $-H$,,$,"'3&=0$0J" 24" (=."67/(%6$0+0" &H(L$" +0" '(..$'%D"-$%&.$/.$0$*%&%+(*" +0"

#/$)5')'0.%)'()*+%+L$37",$-&*,+*)J"2%"+0"+-/3+'+%37"-&0%$.$,"%6.(=)6"3&*)=&)$"=0$J"E-H$,,$,"

'3&=0$0" &.$" =*,$.0%((," O=+%$" $&.37" +*" 3+4$D" &3%6(=)6" '6+3,.$*" %7/+'&337" -&I$" -+0%&I$0" +*"

/.('$00+*)"'(..$'%37"%6$"+*4(.-&%+(*",$3+L$.$,"H7"0='6"0$*%$*'$0"M6$*"%6$"'3&=0$0"'(*43+'%"+*"

-$&*+*)" (." .$4$.$*'$J31" " G*" $K/$.+$*'$," 0/$&I$.D" 6(M$L$.D" '&*" 0(.%" (=%" %6$" L&.+&%+(*0" +*"

.$4$.$*'$0"&*,"-(,$0"+*,='$,"H7"$K&-/3$"?[CD".$/$&%$,"6$.$1"

"

?[C" e2" I*(M" %6&%" G**&" I*(M0" %6&%" 6$." 4&%6$." I*(M0" %6&%" 6$." -(%6$." I*(M0" %6&%" 6$."

).&*,-(%6$."I*(M0"%6&%"06$"+0"+*L+%$,"4(."3=*'6"(*"B=*,&7fJ"

"

"B(-$"4$&%=.$0"(4"?[C"6$3/"=0"+*"/&.0+*)"%6$"L&.+(=0"&%%.+H=%+(*0"(4"-$*%&3"'(*%$*%01"4+.0%D"

&" e-$*%&3N"M(.," 4(33(M$," H7" %6$" 07*%&'%+'&3"-&.I$." ?%6&%C" +*%.(,='+*)" &*" $-H$,,$," '3&=0$"

0+)*&30"&"*$M"&%%.+H=%+(*`""0$'(*,D"%6$",+44$.$*%"/.(/$."*&-$0"M(.I"&0"0('+&3"'=$0"(*"M6+'6"%("

&*'6(."&"*$M"&%%.+H=%+(*&3"L$.H"&*,"&"*$M"'(*%$*%"?0/&%+&3"'=$0"=0$,"+*")$0%=.+*)"'&*"&30("H$"

=0$," %(" +*,$K" /$.0/$'%+L$CJ" 96+.,D" %6$" %$-/(.&3" 0=''$00+(*" (4" %6$" '3&=0$0" +0" &" '=$" -&,$"

3+*)=+0%+'&337""&L&+3&H3$"&*,".$6$&.0&H3$J"2%$.&%+(*"+0"%6=0"+*0'.+H$,"+*""%6$"$K/.$00+L$"L$6+'3$"

&0" M$33" &0" +*" %6$" (.)&*+X&%+(*" (4" +*4(.-&%+(*J" u*,$.0%&*,+*)" .$'=.0+(*D" 6(M$L$.D" ,($0" *(%"

.$O=+.$"$*)&)$-$*%J"U6&%"-&I$0"-$%&.$/.$0$*%&%+(*",+44+'=3%"+0"*(%"+%0".$'=.0+L$"0%.='%=.$D"H=%"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
30" G*" $K'$/%+(*"-+)6%" H$" '(*0%+%=%$," H7" e'(33&H(.&%+L$f"-+*,.$&,+*)" ?(''=..+*)" +*" P(+*%" &'%+(*CD" M6$.$" $&'6"
&)$*%" *$$,0" %(" /.$,+'%" &*," $L&3=&%$" P(+*%37" ?+*" &*" $*)&)$,"M&7C" %6$" ,7*&-+'0" (4" I*(M3$,)$" &'O=+0+%+(*" &*,"
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