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0*.L8#"6#("#g#43*):#h#0K*#;*+#".#(,".H#i"#3"F3?&,P"#)%$;('6"$"06#$*#6:'+"8#"0#+.;;3,$*06#(*#
0%6,%0#&K?)%0%$,"+#&K?):"(("#-.,#%@+).3),++*,6# (*#&?$%0+63*6,%0H#N.,+8#&?@.6#+";6"$@3"8#S"#
(K"0Q%,"# J# .0"# -.*3*06*,0"# ;3%/"++".3+# "6# &"# (*@%3*6%,3"+# &"# 3"):"3):"# &"# /,0*0)"8# J#
(K.0,Q"3+,6?# "6# &*0+# &"# P3*0&"+# ?)%("+8# *,0+,# -.KJ# -."(-."+# *++%),*6,%0+# (,?"+# J# (*# /,0*0)"H#
WK"+6#.0#;".#.0"#@%.6",(("#J#(*#$"38#$*,+#-.,#6%$@"#@,"08#;.,+-.K*Q")#(*#/*,((,6"#&"#!":$*0#
<3%6:"3+# # ("# Bb# +";6"$@3"# DGGd8# (*# ;(*0'6"# /,0*0)"# 63"$@("# +.3# +"+# @*+"+8# ("+# )"36,6.&"+#
+K?)3%.("068#("+#*0*(T+"+#0%Q*63,)"+#%06#(".3#):*0)"#o#!"#g#W(.@#=,0*0)"#YVW#h8#&,3,P?#;*3#<"3F
0*3&#2*3%,+8#$"# 3?;%0&# -.*+,# ,$$?&,*6"$"068# ;%.3# ;.@(,"3# .(5$H)$(%'#$%0# &%).$"06# J#
(K*66"06,%0#&"#+"+#*&:?3"06+#o#N%.3#("#3"+6"8#S"#0K%@6,"0+#-.*+,$"06#*.).0"#3?;%0+"H#
#
WK"+6#J#)"#$%$"06#-."#6%.6#&?$*33"#1"0/,0#o>#P3q)"#J#)"66"#;.@(,)*6,%0#;3"+6,P,".+"H#iK"0Q%,"#
)"#&%).$"06#J#;(.+,".3+# S%.30*.L#?)%0%$,-."+#"6# SK*33,Q"# /,0*("$"06#J#;(*)"3#.0"#63,@.0"#
&*0+#(K?&,6,%0#;*;,"3#&"+#=,>'%# ("#b#S*0Q,"3#DGGC#1D$%&;'(4$-$()%&$##'(+%&4$&*"&;.("(,$>H#i"#
;.@(,"#"0+.,6"#D$&#I*$&4$&*"&;".#&2"*0$&4"(%&*"&,#.%$#&*0+#D"&J#.10($#&.#DD#S*0Q,"3#DGGC8#;.,+#
&".L# *36,)("+# &*0+# )"+# &".L# -.%6,&,"0+# ("# b# /?Q3,"3# DGGC# J# (K%))*+,%0# &"# (*# 3"++%36,"# &"#
(K%.Q3*P"#;:*3"#&"#<"0%A6#2*0&"(@3%68#F($&"33#',>$&;#",)"*$&4$%&-"#,>+%H#
#
N.,+# S"#3"0)%063"# ("#N3%/"++".3#j"0,+#j.@%,+#"0#*Q3,(#DGGC#"6#0%.+#&,+).6%0+#&K.0#)%.3+#&"#
/,0*0)"# -.,# /"3*,6# .0"# ;(*)"# *.L# *0*(T+"+# &"# 2*0&"(@3%6# "6# U*("@H# O%.+# 0%.+# $"66%0+#
&K*))%3&#"68# ,$$?&,*6"$"068#S"#)%0X%,+#(*#;3?;*3*6,%0#&"#$%0#)%.3+#)%$$"#("#;3%S"6#&K.0#
(,Q3"#-."#SK"++*,"3*,#&"#;.@(,"3H#i"#3"0)%063"#("+#?&,6,%0+#VT3%(("+#&?@.6#S.,(("6#"6#("#;3%S"6#"+6#
(*0)?#"0#+";6"$@3"H#i"#3?&,P"#"063"#%)6%@3"#"6#&?)"$@3"8#"6#E.("(,$&K&*$&('02$"0&3"#"4.:5
-$#+%36#"0#*Q3,(#DGBGH#U%.S%.3+#)%.3*06#*Q3,(#DGBG8#S"#;3%;%+"#J#VT3%(("+#.0#(,Q3"#+.3#(*#&"66"#
;.@(,-."8#.0#+.S"6#&K*)6.*(,6?#10%.+#+%$$"+#*.#$%$"06#&.#;3"$,"3#;(*0#&K*,&"#J#(*#^3')"8#
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-.,#,06"3Q,"0&3*#"0#$*,>8#)"#+"3*#E#"(,$8& *"&;".**.)$&L#-.,#+%36#"0#+";6"$@3"#&"#(*#$M$"#*0F
0?"H#
#
E.("(,$&K& *$&('02$"0&3"#"4.:-$# +"#)%0+*)3"#.0,-."$"06#J# (*#;3?+"06*6,%0#&"+#6:?%3,"+#&"#
2*0&"(@3%6#"6#U*("@8#$*,+# S"#0K*,#;*+#;*3(?#&"#$"+#*0*(T+"+#;(.+#;"3+%00"(("+8#%.#&K*.63"+#
*;;3%):"+#-.,#0K*.3*,"06#;*+#?6?#g#Q*(,&?"+#h#;*3#)"+#&".L#6:?%3,),"0+H#WK"+6#)"#-."#S"#Q*,+#
$K*66*):"3# J# /*,3"# &*0+# !$3$(%$#& *B+,'('-.$8# -.,# 3";3"0&# &%0)# -.*+,# ,06?P3*("$"06#$%0#
%.Q3*P"#;3?)?&"068#"6#3*S%.6"#;(.+,".3+#?(?$"06+#+"#3*66*):*06#J#.0#g#$%0&"#3?P,6#;*3# ("+#
(%,+#&"#;.,++*0)"#h#\#"063%;,"8#3"$,+"#"0#)*.+"#&"#(*#Q*(".3#/%0&*$"06*("8#6:?%3,"#&"#(*#;3%F
;%36,%0#&,*P%0*("8#3?/("L,Q,6?8#+T+6'$"+#)3,6,-."+#*.6%F%3P*0,+?+8#)%0).33"0)"#&"+#$%00*,"+H#
!"+# &".L# ;3"$,"3+# *Q*,"06# ?6?# &?Q"(%;;?+# &*0+#$*# 6:'+"# 0%0F+%.6"0."# &"#j*.;:,0"8# ("+#
+.,Q*06+#;3%Q,"00"06#&"#&?)%.Q"36"+#"6#&"#(")6.3"+H#
#
!*#-."+6,%0#&"#(*#$%00*,"#$"#6*3*.&*06#&"#;(.+#"0#;(.+8#S"#;3%;%+"#&*0+#("#$M$"#6"$;+#J#
$%0#?&,6".3#&"# /*,3"#.0#P.,&"#;3*6,-."# +.3# (K%3# 1DB'#8&0(&3*",$-$()&4B"2$(.#>8# *,0+,#-.K.0"#
&".L,'$"# ?&,6,%0# &"# E#"(,$8& *"& ;".**.)$&L# !*# 3?&*)6,%0# )%$$"0)"# "0#$*,# "6# +"# 6"3$,0"# "0#
&?)"$@3"# DGBB8# ("+# 63%,+# (,Q3"+# +%36"06# "0# $*3+# DGBDH# 2*,+# )K"+6# @,"0# +R3# !$3$(%$#&
*B+,'('-.$#-.,#/%3$"#(*#+T06:'+"#&"#6%.6"+#$"+#3"):"3):"+8#"6#-.,#)%0+6,6."#("#/,(#&,3")6".3#
&"#)"#&%).$"06H#
#



9 

 

67*83*$12)/1*1"*(3'/1*&'*2%&9,1*(,3//)0'1*&1*,3*:)"3"(1*;3$*<1"%=#*>3"&1,?$%#*

#
j*0+# (K,063%&.)6,%0#&"#!$3$(%$#& *B+,'('-.$8# SK,063%&.,+# ("#g#$%$"06#2*0&"(@3%6#h#;%.3# ,0F
&,-."3#)"#-.,#*;;*3*A6#)%$$"#(*#3"$,+"#"0#)*.+"8#("#)%.;#&K*33M68#("#;%,06#&"#@*+).("$"068#
&"#(*#;"0+?"#?)%0%$,-."#&%$,0*06"8#*)*&?$,-."8#-".(%)#$"-8#)r"+6FJF&,3"#(*#6:?%3,"#?)%F
0%$,-."#0?%)(*++,-."8#3"Q."#"6#g#*$?(,%3?"#h#;*3#(K?)%("#&"#W:,)*P%H#!%3+#&.#)%0P3'+#*00."(#
&"#(*#9%),?6?#*$?3,)*,0"#&K?)%0%$?63,"#"0#BC]D#J#N,66+@.3P:8#("#$*6:?$*6,),"0#/3*0X*,+#<"F
0%A6#2*0&"(@3%6# 1BCDEFDGBG>#"L;(,-."#-.K"0#?6.&,*06# ("+#Q*3,*6,%0+#&.#)%.3+#&.#)%6%0#&"F
;.,+# ("# &?@.6# &.# +,')("8# ,(# ?6*@(,6# -."# )"(("+F),# 0"# +%06# ;*+# g#0%3$*("+#h8# *.63"$"06# &,6# 0"#
)%33"+;%0&*06#;*+#J# (*#)%.3@"#&"#^*.++8#$*,+# +.,Q"06#.0"# (%,#&"#;.,++*0)"8#%s# ("+#Q*(".3+#
"L63M$"+#+%06#/3?-."06"+#t#"6#)K"+6#6%.6#("#;3%@('$"H#
#
=*,+%0+#.0#)%.3+# 3*;;"(# +.3# ("#$%&'("#)(*++,-."#&"# (*# /,0*0)"H# !"#g#$%&'("#)(*++,-."#&"# (*#
/,0*0)"#h#*;;*3*A6#&*0+# ("+#*00?"+#BC]G#*.L#u6*6+Ff0,+8#"++"06,"(("$"06#J#W:,)*P%Hj*0+#.0#
*36,)("#&"#BCbDB#"6#&*0+#+*#6:'+"#+%.6"0."#"0#BCbb#J#W:,)*P%8#Y*33T#2*34%5,67#10?#"0#BCDe>#
&?Q"(%;;"#)"#-.,#&"Q,"0&3*#(*#)>+'#.$&40&3'#)$;$0.**$H##
#
p."(#%.6,(#$*6:?$*6,-."#.6,(,+"3#;%.3#&?)3,3"#("#)%.3+#&"+#*)6,%0+#+,0%0#1J#(*#+.,6"#&"#<*):"F
(,"3>#(*#)%.3@"#&"#^*.++#o#W%.3@"#&%068#3*;;"(%0+F("8#(*#&?/,0,6,%0#&?;"0&#&"#&".L#Q*3,*@("+8#
(*#$%T"00"#"6#(K?)*36F6T;"8#-.,#Q%06#63%.Q"3#,),#(".3#"L;3"++,%0#&*0+#("#&%$*,0"#&"#(*#/,0*0F
)"#\#
F#!"#@?0?/,)"#"+)%$;6?#1("#P*,08# ("#3"0&"$"06>#&?;"0&#&.#;3,L#&"#(K*)6,%0#*.#S%.3#&"#(*#3"F
Q"06"8#"6#(K"+6,$*6,%0#(*#;(.+#;3%@*@("#&.#;3,L#&K.0"#*)6,%0#&*0+#("#/.6.3#"+6#v#)%0/%3$?$"06#
J#(*#)%.3@"#&"#^*.++#v#(*#$%T"00"#&"+#;3,L#;*++?+H#!*#$",((".3"#"+6,$*6,%0#&.#;3,L#/.6.3#"+6#
(*#$%T"00"#&"+#;3,L# ;*++?+#;.,+-."#v# ,(# +.//,6# &"# Q%,3# (*# /%3$"#"0# )(%):"#&"# (*# )%.3@"#&"#
^*.++#v# (*#;(.;*36#&"+#Q*(".3+#+%06#+,6.?"+#*.6%.3#&"#)"66"#$%T"00"H# I(#0"#+K*P,6#;*+# ,),#&"#
g#(,3"#&*0+#(K*Q"0,3#h8#$*,+#&"#3"6"0,3#(*#Q*(".3#(*#;(.+#;3%@*@("H#
F# !"# 3,+-."# &?;"0&# &"# (*# /*X%0# &%06# ("# )%.3+# /(.)6."# *.6%.3# &"# (*#$%T"00"# "6# v# 6%.S%.3+#
&K*;3'+#(*#)%.3@"#&"#^*.++#v#,(#"+6#$"+.3?#;*3#(K?)*36F6T;"#1%.#+%0#)*33?8#(*#Q*3,*0)">#)*().(?#
+.3# ("+#)%.3+#;*++?+H#f0#?)*36F6T;"#/*,@("#?6*06#)*3*)6?3,+6,-."#&K.0"#*)6,%0#+6*@("8#;".#3,+F
-.?"8#6*0&,+#-.K.0#?)*36F6T;"#?("Q?#+,P0,/,"#&"+#;"36"+#%.#&"+#P*,0+#,$;%36*06+8#(K*)6,%0#"+6#
&,6"#3,+-.?"H#
#
Z,((,*$#=H#9:*3;"#;"3/")6,%00"#)"66"#*;;3%):"H#!"#;%36"/".,(("#&"#$*3):?#)%0+6,6."#(*#3?/?F
3"0)"8# )K"+6#&%0)#;*3# 3*;;%36#J# (.,#-."# (K%0#Q*#?Q*(."3# ):*-."#*)6,%08#;(.+#;3?),+?$"06# +*#
)%33?(*6,%0#;*3# 3*;;%36#*.#$*3):?8# ("#w# 1("#g#@M6*#h8#&"Q"0.#.0# 6"3$"#P?0?3,-.">H#W:*-."#
*)6,%0#;%++'&"#+%0#g#@M6*#h#)K"+6FJF&,3"#+%0#0,Q"*.#&"#)%33?(*6,%0#"063"#("+#$%.Q"$"06+#&"#
+%0#)%.3+#"6#)".L#&.#$*3):?#&*0+#+%0#"0+"$@("H#!"#@M6*#$"+.3"#*,0+,#(*#Q%(*6,(,6?#&"#(K*)6,%0#
1%.#+%0#3,+-."8#)K"+6#(*#$M$"#):%+"8#$*,+#)K"+6#("#6"3$"#&"#Q%(*6,(,6?#-.,#+K"+6#,$;%+?#+.3#("+#
$*3):?+>H#2*6:?$*6,-."$"068# ("# @M6*# "+6# ("# 3*;;%36# &"# (*# )%Q*3,*0)"# "063"# (K*)6,%0# "6# ("#
$*3):?#&,Q,+?#;*3#(*#Q*3,*0)"#&.#$*3):?D#"6#"0#Q%,),#("+#&,//?3"06+#)*+#&"#/,P.3"#\#
#

                                                

B
#Y*33T#2*34%5,678#7'#);'*.'&%$*$,).'(8#i%.30*(#%/#=,0*0)"#BCbDH#

D
#w,#x#)%Q#1n$8#n,>#_#Q*3#1n$>#
!"#w#&"#(K*)6,/#,#"+6#?P*(#J#(*#)%Q*3,*0)"#"063"#(*#3"06*@,(,6?#&.#$*3):?#$#1+%0#"+;?3*0)">#"6#)"(("#&"#(K*)6,/#,8#
&,Q,+?"#;*3#(*#Q*3,*0)"#&"#(*#3"06*@,(,6?#&.#$*3):?H#
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y0#;".6#*,0+,#3?;*36,3#("+#*)6,%0+#&.#$*3):?#"0#/%0)6,%0#&"#(".3#)%$;%36"$"06#;*3#3*;;%36#
*.#$*3):?H#!*#3"06*@,(,6?#&K.0"#*)6,%0#&%00?"#+"3*#&%0)#(,?"8#;*3#(K,06"3$?&,*,3"#&"#+%0#@M6*#
J#)"(("#&.#$*3):?H#!"#$%&'("#&"#9:*3;"#+K?)3,6#&%0)#\#
#
V,#x#3#z#w#1V$#v#3>#
#
V,#\#"+;?3*0)"#&"#3"06*@,(,6?#&.#6,63"#,#
3#\#6*.L#+*0+#3,+-."#
V$#\#"+;?3*0)"#&"#3"06*@,(,6?#&.#$*3):?#
%s8#)%0/%3$?$"06#J#)"#-."#(K%0#*#Q.#\#1V$#v#3>#x#;3,$"#&.#3,+-."#&.#$*3):?#
#
N(.+#("#@M6*#"+6#?("Q?8#;(.+#(*#3"06*@,(,6?#&"#(K*)6,%0#*.P$"06"8#$*,+#;(.+#"(("#"+6#Q%(*6,("#&%0)#
3,+-.?"H#!*#3"(*6,%0#"063"#("#3,+-."#"6#(*#3"06*@,(,6?8#(K,&?"#-."#;(.+#%0#3,+-."#;(.+#%0#P*P0"#
1-.,#"+6#,06.,6,Q">#"+6#)%0/,3$?"8#"6#+.36%.6#$"+.3?"#;*3#)"66"#/%3$.("H#WK"+6#)"#-."#(K%0#*;F
;"(("# ("#2"&*/# 12%&'("#&K?Q*(.*6,%0#&"+#*)6,/+# /,0*0),"3+>#%.8#"0#*0P(*,+8# ("#W[N2#1G"3.)"*&
M%%$)&7#.,.(:&N'4$*>8# ("#;*3*&,P$"#&"# (*#P"+6,%0#&"#;%36"/".,(("#+.3# ("+#$*3):?+#/,0*0),"3+H#
N*3#3*;;%36#J#2*34%5,678#("+#)*().(+#J#"//")6."3#+%06#3?&.,6+#\#.0#;*3#*)6,%0#1&?6"3$,0"3#+%0#
w#"6#+%0#"+;?3*0)">#*.#(,".#&K.0#0%$@3"#"L;%0"06,"(H#
#
N%.3#;*3*):"Q"3#)"66"#&?)%.Q"36"8#V.P"0"#=*$*#Q*#$"663"#"0#?Q,&"0)"8#*.#&?@.6#&"+#*0F
0?"+#]G8#(*#0%6,%0#&K"//,),"0)"#&"+#$*3):?+H#V0#"//"68#+,#6%.6"#(*#6:?%3,"#-.,#Q*#+K?&,/,"3#;*3#(*#
+.,6"#+"#@*+"#+.3#("+#;3,L#&"+#*)6,/+#"6# (".3#?Q%(.6,%08#"0)%3"#/*.6F,(#M63"#)"36*,0#-."#)".LF),#
3";3?+"06"06#@,"0#(*#3?*(,6?#&.#$*3):?8#+*#g#Q?3,6?#h8#-.K,(+#+T06:?6,+"06#6%.6"#(K,0/%3$*6,%0#
"L,+6*06"H#9,#("+#;3,L#0"#+%06#-.K.0"#+,$;("#,0&,)*6,%0#"6#-."#("+#P3%+#%;?3*6".3+#+K"06"0&"06#
"063"#".L#;%.3#+K?):*0P"3#(".3+#*)6,%0+8#.0#$%&'("#@*+?#+.3#("+#;3,L#0"#;%.33*#M63"#-."#@*0F
)*(H#!*#6:?%3,"#)(*++,-."#&"#(*#/,0*0)"#*#&?)(,0?#;(.+,".3+#6T;"+#&K"//,),"0)"+#\#
F# (K"//,),"0)"#/*,@("#\# ("+#)%.3+#,0)%3;%3"06#J#):*-."#,0+6*06#("#+".(#:,+6%3,-."#&"+#)%.3+#1.<$<#
.0#):*36,+6"#0"#;".6#;*+#&?6")6"3#.0"#6"0&*0)"#&%06#,(#;%.33*,6#6,3"3#;3%/,6>#t#
F#(K"//,),"0)"#+"$,F/%36"#\#("+#)%.3+#,0)%3;%3"06#(K:,+6%3,-."#*,0+,#-."#6%.6"+#("+#,0/%3$*6,%0+#
;.@(,-."+#1.<$<#.0#*0*(T+6"#v#-.,#+"#@*+"#+.3#(K,0/%3$*6,%0#;.@(,-."#v#0"#;".6#;*+#6,3"3#;*36,#
&K.0"#,0/%3$*6,%0#;%.3#3?*(,+"3#.0#;3%/,6>#t#
F# (K"//,),"0)"# /%36"#\# ("+#)%.3+# ,0)%3;%3"06# (K:,+6%3,-."8# ("+# ,0/%3$*6,%0+#;.@(,-."+8#*,0+,#-."#
(K,0/%3$*6,%0#;3,Q,(?P,?"#1.<$<#("+#&?(,6+#&K,0,6,?+#+%06#,$;%++,@("+>H#
#
!"+#&?/"0+".3+#&"# )"66"# 6:?%3,"# )%0+,&'3"06#-.K"$;,3,-."$"068# (*#;(.;*36#&"+#$*3):?+# /,F
0*0),"3+#+K*;;3%):"06#&"#(K"//,),"0)"#+"$,F/%36"H#
#
#
y0#*#3*;;"(?#,),#@3,'Q"$"06#)"#-.,#/%0&"#6%.6"#(*#/,0*0)"#$%&"30"8#)"#0K"+6#3,"0#$%,0+#-.KJ#
)"6#?&,/,)"#-."#2*0&"(@3%6#+K*66*-."#o#N%.3#)"(*#,(#6%.):"#*.#g#){.3#h#\#(*#$"+.3"#&.#3,+-."H#
#
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@7*83*&)/#)"(#)%"*A3'//BC3$1#%*

#
!"#$%&'("# )(*++,-."#&"# (*# /,0*0)"# *# ;%.3# (.,# .0"# P3*0&"# )%:?3"0)"H#j*0+#.0#$*3):?#"//,F
),"068# "0# +,6.*6,%0#&"# )%0).33"0)"#;.3"# "6# ;*3/*,6"8# %s# ("+# ,06"3Q"0*06+# +%06#;*3/*,6"$"06#
,0/%3$?+#"6#3*6,%00"(+8#("+#;3,L#+%06#3"(*6,Q"$"06#+6*@("+#"6#;%++'&"06#.0"#6"0&*0)"#0*6.3"(F
("#J#3"Q"0,3#J#(*#$%T"00"H#!"+#?)*36+#+%06#&"#/*,@("#*$;(".3H#!K,0Q"+6,++".3#;".6#$*L,$,+"3#(*#
3"06*@,(,6?#&"#+%0#;%36"/".,(("# 6%.6#"0#$,0,$,+*06# ("+#3,+-."+H#|%,(J#-.,#"+6# 3*++.3*06H#2*,+#
6%.6#)"(*#+"#/*,6#+%.+#(K:T;%6:'+"#-."#(*#)%.3@"#&"#^*.++#&?)3,6#)%33")6"$"06#(*#3?*(,6?H#y3#
<"0%A6#2*0&"(@3%6#)%06"+6"#)"(*8#0%.+#(K*Q%0+#Q.8#("+#$%.Q"$"06+#&"#;3,L#&"+#*)6,/+#/,0*0F
),"3+#,0Q*(,&"06#(*#)%.3@"#&"#^*.++#)%$$"#%.6,(#&"#3";3?+"06*6,%0#&.#:*+*3&H#I(#/*.68#"L;(,F
-."F6F,(8#)%0+,&?3"3#("+#(%,+#&"#;.,++*0)"8#-.,#+"#)%$;%36"06#&"#/*X%0#63'+#&,//?3"06"H#
#
f0"#(%,#&"#;.,++*0)"#"+6#&"#(*#/%3$"8#%s#T#"+6#/%0)6,%0#&"#L#\#
#
T#x#*L4##

*Q")#4#}#G#
%s#4#"+6#.0"#)%0+6*06"8#.0#"L;%+*06#&K?):"(("#
%s#*#"+6#.0"#)%0+6*06"#&"#;3%;%36,%00*(,6?#t#Q%,),#+*#3";3?+"06*6,%0#\#
#
D"&#$3#+%$()").'(&4B0($&*'.&4$&30.%%"(,$&
#

#
#
W"66"#/%0)6,%0#"+68#%0#("#Q%,68#"L63M$"$"06#&,//?3"0),?"#\#("+#;3"$,'3"+#Q*(".3+#&"#T#+%06#63'+#
?("Q?"+8#$*,+#"(("+#&?)3%,++"06#63'+#Q,6"8#;%.3#g#+K*;(*6,3#h#"0+.,6"H#
#
!"+#(%,+#&"#;.,++*0)"#0"#+%06#;*+#.0"#0%.Q"*.6?#"0#?)%0%$,"H#!"#;3"$,"3#J#("+#*Q%,3#),6?"+#
"+6# (K?)%0%$,+6"# "6# +%),%(%P."# ,6*(,"0# |,(/3"&%# N*3"6%# 1BdEdFBCD`>8# *.# &?@.6# &.# kk"# +,')("8#
*Q")#(*#&,+63,@.6,%0#&"+#;*63,$%,0"+H#V0#)%$;*3*06#(*#3?;*36,6,%0#&"+#6"33"+#*P3,)%("+#"0#I6*F
(,"#&.#O%3&#;.,+#&*0+#;(.+,".3+#;*T+#"6#+.3#;(.+,".3+#?;%-."+8#,(#)%0+6*6*#.0#$M$"#;*36*P"#
"L63M$"$"06#&,//?3"0),?8#J#;".#&"#):%+"#;3'+#\#DG#~#&"+#/%T"3+#&?6,"00"06#dG#~#&"+#6"33"+#
*P3,)%("+H#W"(*#&"Q,"0&3*8#J#+*#+.,6"8#.0#;3,0),;"#P?0?3*(8#(*#g#(%,#&"#N*3"6%#h#%.#(*#g#3'P("#&"+#
DG_dG#h#\#DG#~#&"+#$?0*P"+#;%++'&"06#dG#~#&.#;*63,$%,0"8#DG#~#&"+#;3%&.,6+#&K.0"#"063"F
;3,+"# P?0'3"06# dG#~#&"# +%0# ):,//3"# &K*//*,3"+8# DG#~#&"+# )(,"06+# *))*;*3"06# dG#~#&.# +"3Q,)"#
*;3'+FQ"06"8#"6)H#V0#P?0?3*(,+*068#DG#~#&"+#)*.+"+#;3%&.,+"06#dG#~#&"+#"//"6+H#2M$"#+K,(#0"#
/*.6#;*+#6%$@"3#&*0+#("#+,$;(,+$"#&K.0"#3'P("#.0,Q"3+"(("#&"+#DG_dG8#,(#/*.6#0%6"3#-."#)"66"#

y 

x 
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(%,#+"#3"63%.Q"#&*0+#&"#0%$@3".L#&%$*,0"+#)%$$"#(*#6*,(("#&"+#+%),?6?+#&*0+#.0#+")6".38#(*#
6*,(("#&"+#Q,(("+#&*0+#.0#;*T+8#"6)H##
#
!*#&,+63,@.6,%0#&"#N*3"6%#+K?)3,6#\#
N#1k#�#L>#x#1L_L$,0>

F4#
ys#L$,0#"+6#(*#Q*(".3#$,0,$*("#-."#;".6#;3"0&3"#(*#Q*3,*@("#L#
W"66"#/%0)6,%0#;3?+"06"#("+#;3%;3,?6?+#+.,Q*06"+#\#
F#+,#4#�B8#(*#$%T"00"#0K"L,+6"#;*+#1"(("#"+6#,0/,0,">#
F#+,#4#�D8#(*#Q*3,*0)"#0K"L,+6"#;*+#1(*#Q*3,*0)"#"+6#,0/,0,">#
#
[,0+,8#&*0+#(*#;(.;*36#&"+#)*+8#(*#$%T"00"#"6#(K?)*36F6T;"#0K"L,+6"06#;*+H#y0#("#)%$;3"0&8#.0"#
3?;*36,6,%0#&"# 6T;"#DG_dG#"+6# 6"(("$"06# ,0?P*(,6*,3"#-."# ("+#0%6,%0+#&"#$%T"00"#"6#&"#Q*F
3,*0)"#;"3&"06#(".3#+"0+H#!*#$%T"00"#"6#(*#Q*3,*0)"8#-.,#+%06#("+#&".L#Q*3,*@("+#;"3$"66*06#
&"#&?/,0,3#.0"#(%,#0%3$*("#1%.#)%.3@"#&"#^*.++>8#"6#-.,#+%06#J#(*#@*+"#&"#(*#6:?%3,"#)(*++,-."#
&"#(*#/,0*0)"#;.,+-.K"(("+#3";3?+"06"06#3"+;")6,Q"$"06#(*#3"06*@,(,6?#"6# ("#3,+-."8#(B$H.%)$()&
3"%#&*0+#("#&%$*,0"#&"+#(%,+#&"#;.,++*0)"H#O%.+#&%0)#+%$$"+#"0#/*)"#&"#&".L#;*3*&,P$"+#
3*&,)*("$"06# &,//?3"06+8# -.,# +K"L)(."06# (K.0# (K*.63"8# ;%.3# ("+-."(+# *.).0"# g#)%0),(,*6,%0#h#
0K"+6# ;%++,@("H# W"# +%06# ("+# (%,+# &"# ;.,++*0)"# -.,# 3";3?+"06"06# ("# $,".L# ("+# Q*3,*6,%0+# &"+#
)%.3+# @%.3+,"3+8# 0%.+# &,6# 2*0&"(@3%68# )%0)(.+,%0#\# ("# ;*3*&,P$"# .6,(,+?# ;*3# 2*34%5,67# "6#
)%0+%36+#0K"+6#6%.6#+,$;("$"06#;*+#("#@%0H#
#
!*#(%,#&"#;.,++*0)"#"6#(*#(%,#0%3$*("#3")%.Q3"06#&"+#3?*(,6?+#)%$;('6"$"06#&,//?3"06"+#\#
#
D'.&('#-"*$O*'.&4$&30.%%"(,$&K&*$%&4.;;+#$(,$%&

# !%,#0%3$*("# !%,#&"#;.,++*0)"#

|*(".3+#"L63M$"+# U3'+#3*3"+# =3?-."06"+#

I0?P*(,6?# =*,@("# U3'+#/%36"#

u-.,(,@3"8#+6*@,(,6?# O*6.3"(# n*3"8#"6#;%0)6."(#

2%T"00"# !?P,6,$"# OK*#;*+#&"#+"0+#

u)*36F6T;"# !?P,6,$"# OK*#;*+#&"#+"0+#

W%33?(*6,%0# !?P,6,$"# OK*#;*+#&"#+"0+#

#
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D7*8-.)/#%)$1*&-'"1*%((3/)%"*23"0'E1*

#
f0"# -."+6,%0# 0"#$*0-."# ;*+# &"# Q"0,3# J# 0%63"# "+;3,6# *;3'+# )"# -."# 0%.+# Q"0%0+# &"# Q%,3#\#
;%.3-.%,#0"# +K"+6F%0#;*+# 3"0&.#)%$;6"#;(.+# 6m6#&"#)"#;3%@('$"#a#j"# (K,0*&?-.*6,%0#&"# (*#
)%.3@"#&"#^*.++8#%.#$M$"#+*0+#"0#;*++"3#;*3#("+#$*6:?$*6,-."+8#&"#(*#Q?3,6*@("#0*6.3"#&.#
:*+*3&#3?P0*06#+.3#("+#$*3):?+#/,0*0),"3+#"6#&*0+#(K?)%0%$,"#a#
#
i"#6"06"#&"#3?;%0&3"#J#)"66"#,06"33%P*6,%0#&*0+#("#):*;,63"#III#&"#!$3$(%$#&*B+,'('-.$8#"0#3"F
&?3%.(*06# (K:,+6%,3"#&"# (*#;"0+?"#?)%0%$,-."H#y0#*#*++,+6?#"0# /*,6# J#.0"# +.,6"#&K%))*+,%0+#
$*0-.?"+8#&%06#%0#&%00"#,),#.0#3?+.$?#\#
#
B>#!*#;3"$,'3"#%))*+,%0#$*0-.?"#Q,"06c#&"#N*3"6%# (.,F$M$"#o#N*3)"#-.K,(#0"#;3"0&#;*+# (*#
;(",0"#$"+.3"#&"#+*#&?)%.Q"36"8#(*#(%,#&"+#DG_dGH#V(("#*33,Q"8#,(#"+6#Q3*,8#6*3&,Q"$"06#&*0+#+*#
Q,"8#+%0#+,((%0#"+6#&?SJ#63*)?H#V)%0%$,+6"#3?;.6?8# ,(#+K,0+)3,6#"0#/*,6#6%6*("$"06#&"#(*#6:?%3,"#
$*3P,0*(,+6"# "6# 0?%)(*++,-."# &"# +%0# ?;%-."H# !K%.Q3*P"# -.,# )%.3%00"# +*# )*33,'3"8#N"(0$*&
4B+,'('-.$&3'*.)./0$#1BCGC>#$%063"#+%0#3"+;")6#3"(,P,".L#&"#(*#$%T"00"#1*Q")#6%.6#(K*33,'3"#
;(*0#P*.++,"0#-.,#Q*#*Q")>#\#g#(K?)%0%$,"#;%(,6,-."#?6.&,"#&"+#;:?0%$'0"+#-.,#+"#3?;'6"068#
"6#0%0#;*+#&"+#;:?0%$'0"+#*)),&"06"(+8#"L)";6,%00"(+8#$*,+#&"+#;:?0%$'0"+#$%T"0+#t#;*+#
)%0+?-."068# 0%.+# 0%.+# 3*;;3%):"3%0+# &*Q*06*P"# &"# (*# 3?*(,6?# "0# ?6.&,*06# ("# ;:?0%$'0"#
?)%0%$,-."# )%06,0.H#h& P# 9%0#?6.&"# +.3# (*# 3?;*36,6,%0#&"+#;*63,$%,0"+#0K"+6# ;%.3# (.,# -.K.0#
63*Q*,(#+")%0&*,3"H#9%0#P3*0&#{.Q3"8#-.,#3"+6"3*#+%.+# ("#0%$#&K#g#%;6,$.$#&"#N*3"6%#h8#"6#
-.,#&?)3,6# (K?6*6#&K.0"#?)%0%$,"#J# (K?-.,(,@3"8#+K,0+)3,6#&*0+#(*#;(.+#;.3"#63*&,6,%0#0?%)(*++,F
-."H#I3%0,"#&.#&%368#,(#+.))?&"3*#J#!?%0#Z*(3*+#J#(*#):*,3"#&K?)%0%$,"#&"#!*.+*00"8#-.,#(.,#*#
$?6:%&,-."$"06#?(,$,0?#(K,0)"36,6.&"#&"#+"+#6:?%3,"+H#
#
D>#V0#BCDB8# (K?)%0%$,+6"#*$?3,)*,0#=3*04#�0,P:6#1BddbFBCeD>#/*,6#;*3*A63"#!.%Q8&F(,$#)".()@&
"(4&7#';.)EH#W"#(,Q3"#/%0&*6".3#?6*@(,6#(*#&,+6,0)6,%0#"063"#3,+-."#"6#,0)"36,6.&"#\#g#!*#&,//?3"0F
)"# ;3*6,-."# "063"# )"+# &".L# )*6?P%3,"+8# ("# 3,+-."# "6# (K,0)"36,6.&"8# "+6# -."8# +K*P,++*06# &"# (*#
;3"$,'3"8#(*#&,+63,@.6,%0#&.#3?+.(6*6#;*3$,#.0#"0+"$@("#&"#)*+#"+6#)%00."#1+%,6#;*3#("#)*().(#
"&3#.'#.8#+%,6#;*3#&"+#+6*6,+6,-."+#/%0&?"+#+.3#&"+#/3?-."0)"+#%@+"3Q?"+>8#6*0&,+#-."#)"),#0K"+6#
;*+#Q3*,#&"#(K,0)"36,6.&"#"0#3*,+%0#&"#(K,$;%++,@,(,6?#&"#3"P3%.;"3#("+#)*+8#;*3)"#-."#(*#+,6.*F
6,%0#J#63*,6"3#;3?+"06"#.0#&"P3?#?("Q?#&"#+,0P.(*3,6?#h#1;*P"#D``#&"#(K?&,6,%0#%3,P,0*(">H#jK.0#
)m6?#("#3,+-."8#-.,#;".6#M63"#?Q*(.?#*Q")#&"+#;3%@*@,(,6?+#;*3)"#-.K,(#)%0)"30"#.0"#Q*3,*@("#
;%.3#(*-."(("#%0#&,+;%+"#&"#0%$@3".+"+#&%00?"+8#&"#(K*.63"#(K,0)"36,6.&"#(%3+-.K%0#0"#;".6#
;*+#63%.Q"3#&K?Q?0"$"06+#+,$,(*,3"+#"6#-."#):*-."#?Q?0"$"06#+.3Q,"06#;*3#+.3;3,+"8#"6#&%06#
%0#0"#;".6#;3?Q%,3#0,# ("+#$%&*(,6?+#0,# (K*$;(".3H#U3'+#@,"08#Q%,),#;3?),+?$"06# (*#&,+6,0)6,%0#
"063"#(*#(%,#P*.++,"00"#"6#("+#(%,+#&"#;.,++*0)"H#V6#*(%3+#a#V6#*(%3+#3,"0#)*3#�0,P:6#"0#3"+6"#J#
)"66"# /%3$.(*6,%0# (,66?3*,3"8# 6%.6# J# /*,6# ;"36,0"06"8#$*,+# 0"# 3"(,"# ;*+# +%0# 63*Q*,(# J# )".L# &"#
^*.++#"6#&"#N*3"6%H#j*0+#!.%Q8&F(,$#)".()@&"(4&7#';.)8# W*3(# =3,"&3,):#^*.++#0K"+6# 6%.6# +,$F
;("$"06#;*+#),6?8#6*0&,+#-."#|,(/3"&%#N*3"6%#(K"+6#J#&".L#3";3,+"+#1;*P"+#]#"6#BE#&"#(K?&,6,%0#
%3,P,0*(">8# (*# ;3"$,'3"# /%,+# &*0+# .0"#0%6"# "0#@*+# &"# ;*P"8# )%$$"#.0# 3";3?+"06*06# ;*3$,#
&K*.63"+#&"#(*#g#$?6:%&"#$*6:?$*6,-."#h#"0#?)%0%$,"8#(*#+")%0&"#;%.3#3"Q"0,3#J#(*#):*3P"#
"0#"L;(,-.*06#-."#(K?)%0%$,"#$*6:?$*6,-."#g#+"$@("#3"++"$@("3#J#.0#).(6"#h8#J#g#.0#(,Q3"#
/"3$?#+*./#;%.3#-."(-."+#,0,6,?+#hc#2*(P3?#6%.6#(K,06?3M6#&"#+%0#*0*(T+"8#)"#3"/.+#)%$;("6#&"#

                                                

`
#|,(/3"&%#N*3"6%8#N"(0$*&4B+,'('-.$&3'*.)./0$8#BCGC8#&,+;%0,@("#+.3#P*((,)*H@0/H/38#;H#BEdH#

E
#Y%.P:6%0#2,//(,0#"6#f0,Q"3+,6T#%/#W:,)*P%#N3"++H#
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6%.6"#$*6:?$*6,+*6,%0#;3,Q"#�0,P:6#&K.0"#)%0)";6.*(,+*6,%0#;(.+#3,P%.3".+"#"6#&"#(*#;%++,@,F
(,6?#&"#Q*(,&"3#"L;?3,$"06*("$"06#+"+#&?)%.Q"36"+H#9K,(#*Q*,6#;%+?#(K%;;%+,6,%0#^*.++_N*3"6%8#
(%,#0%3$*("_(%,#&"#;.,++*0)"8#0.(#&%.6"#-."#+%0#%.Q3*P"#*.3*,6#3?Q%(.6,%00?#(*#;"0+?"#?)%F
0%$,-."#"0#$%063*06#("+#(,$,6*6,%0+#/(*P3*06"+#&"#(*#6:?%3,"#0?%)(*++,-."H#f0"#;"3+;")6,Q"#
6%.6#J#/*,6#0%.Q"(("#+"#+"3*,6#*(%3+#%.Q"36"H#W"(*#0K*#;*+#$*(:".3".+"$"06#;*+#".#(,".H#V0)%F
3"#.0"#%))*+,%0#Pq):?"H#
#
`>#i%:0#2*T0*3&#�"T0"+#1Bdd`FBCE]>8#%0#("#+*,6#;".8#?)3,68#"0#BCDB8#.0#J#".)+&4$%&3#'1"1.*.5
)+%R# &*0+# ("-."(8# ;%.3#$%063"3# -."# (K,0&.)6,%0# 0K*# ;*+# &"# Q*(".3# .0,Q"3+"(("8# ,(# 3";3"0&# (*#
$?6*;:%3"#&"#Y.$"#+.3# ("+#)TP0"+#0%,3+# 1-."#3";3"0&3*#U*("@#;(.+# 6*3&>#o#W%$$"#�0,P:68#
�"T0"+#&,+6,0P."#("#3,+-."#1$"+.3*@("#;*3#.0"#(%,#&"#;3%@*@,(,6?>#&"#(K,0)"36,6.&"#1,33?&.)6,F
@("#J#6%.6"#(%,#$*6:?$*6,-.">H#2*,+#$*(:".3".+"$"06#,(#0K,3*#;*+#;(.+#(%,0H#f0#&"+#$",((".3+#
)%00*,++".3+# &"# (K{.Q3"# &"# (K?)%0%$,+6"# *0P(*,+8#y(,Q,"3# =*Q"3"*.]8# +"# (,Q3"# J# .0"# *0*(T+"#
$,0.6,".+"#&"#+"+#?)3,6+#"063"#("#J#".)+&4$&*"&-'((".$#1BC`G>#"6#(*#J>+'#.$&:+(+#"*$#1BC`]>#"6#
&?$%063"#-."# )".LF),# 63*:,++"068# +"(%0# (.,8# .0"#:?+,6*6,%0#"063"#.0#g#;3%S"6# 3*&,)*(#h#&*0+#
("-."(# (r,0)"36,6.&"#"+6#P?0?3*("8#"6#&r*.63"#;*36#.0#g#;3%S"6#;3*P$*6,-."#h#&*0+# ("-."(# (r,0F
)"36,6.&"#"+6# (,$,6?"#*.#$*3):?#/,0*0),"3H#j*0+# ("#;3%S"6#3*&,)*(#6%.6"+# ("+#Q*3,*@("+# ,$;%3F
6*06"+#+%06#&"+#*06,),;*6,%0+8#(*#Q*(,&,6?#&"#(*#6:?%3,"#)(*++,-."#"+6#(,$,6?"#*.#)*+#&r,0/%3$*F
6,%0#;*3/*,6"#1$*,+#)"#)*+#"+6#,33?*(,+6">8#,(#+"3*,6#*(%3+#0?)"++*,3"#&r?(*@%3"3#.0"#6:?%3,"#&"#(*#
/%3$*6,%0#&"+#*06,),;*6,%0+#;(.6m6#-."#&r"0# /*,3"#.0# +,$;("#?(?$"06#"L%P'0"H#2*,+# /,0*("F
$"06#)"#;3%S"6#+r"//*)"3*#;%.3#&,+;*3*A63"#/,0#BC``#*.#;3%/,6#&.#;3%S"6#;3*P$*6,-."#-.,#+r"LF
;3,$"3*#&*0+#(*#J>+'#.$&:+(+#"*$#-.,#;*3*A63*#"0#BC`]H#
#
E>#=3,"&3,):#Y*T"48#"6#;(.+#P?0?3*("$"06# (K?)%("#*.63,):,"00"#&%06# ,(#"+6# ("# 3";3?+"06*06# ("#
;(.+# )%00.# *.L# )m6?+# &"# !.&5,P# Q%0# 2,+"+# 1BddBFBCe`>8# +K%;;%+"06# J# (K:T;%6:'+"#
&K,0/%3$*6,%0#;*3/*,6"#"6#J#(*#;3?6"06,%0#J#6%.6#3"0&3"#)*().(*@("#&"+#0?%)(*++,-."+H#2*,+#,(+#
&?/"0&"06#)%$$"#".L#("#(,@3"#$*3):?H#|%,),#.0#&?@*6#,06?3"++*06#$*,+8#$*(:".3".+"$"068#,(#
"0# 3"+6"3*# (J8# )*3# &*0+# (".3# 3"S"6# &K.0# )*().(# %$0,+),"068# ("+# ?)%0%$,+6"+# *.63,):,"0+# Q%06#
;3%+)3,3"#6%.6"#$*6:?$*6,+*6,%0#&"#(K?)%0%$,"8#6%.6#3")%.36#J#&"+#?-.*6,%0+8#6%.6"#$%&?(,F
+*6,%08#)%0+,&?3*06#/*.++"$"06#-."#("+#$*6:?$*6,-."+#+%06#.0#)*3)*0H#p."(("#"33".3#o#9,#("+#
g#[.63,):,"0+#h#?6*,"06#"$;*3?+#&"# (*# (%,#&"#;.,++*0)"8# ,(+# *.3*,"06#@*66.# ("+#0?%)(*++,-."+#
+.3#(".3#;3%;3"#6"33*,0#"6#(K*.3*,6#"$;%36?#;*3#�HyH#!K:,+6%,3"#&"#(*#+),"0)"#?)%0%$,-."#*.3*,6#
?6?#6%.6#*.63"8#"6#"(("#0K*.3*,6#S*$*,+#)3%,+?#(K"33".3#P*.++,"00"H#|%,),#(*#;(.+#P3*0&"#%))*+,%0#
$*0-.?"c#
#
b>#[.63"#?$,0"06# 3";3?+"06*06#&"# (K?)%("#*.63,):,"00"8#$M$"#+K,(# +K"0#?)*36"# +.3#;(.+,".3+#
;%,06+8#i%+";:#9):.$;"6"3#1Bdd`FBCbG>#?)3,6#J#(*#/,0#&"#+*#Q,"#.0"#)%.36"#@,%P3*;:,"#&"#N*3"F
6%eH#I(#T#/*,6#;3".Q"#&K.0#/.(P.3*06#;3"++"06,$"068#-."#0%.+#*Q%0+#3";3,+#"0#"L"3P."#\#g#n*3"+#
+%06#("+#?)%0%$,+6"+#-.,#+"$@("06#*Q%,3#)%$;3,+#("+#;%++,@,(,6?+#-."#&"#6"(("+#,0Q*3,*0)"+#�("+#
(%,+#&"#N*3"6%8#("+#(%,+#&"#;.,++*0)"�#;".Q"06#+,P0,/,"3#;%.3#("#/.6.3#&"#0%63"#+),"0)"H#V0#;*3F

                                                

b
#M&J#$").%$&'(&7#'1"1.*.)@8#2*)$,((*08#BCDBH#

6
 Olivier Favereau « L'incertain dans la "révolution keynésienne" : l'hypothèse Wittgenstein », 

Economie et sociétés tome XIX n°3 mars 1985 

e
#i%+";:#9):.$;"6"38#�|,(/3"&%#N*3"6%�8#p.*36"3(T#i%.30*(#%/#V)%0%$,)+#]`8#BCECH#n";3,+#&*0+#J$(&S#$")&=,'(5
'-.%)%8&E#'-&N"#H&)'&T$@($%8#O"5#�%348#yL/%3&#f0,Q"3+,6T#N3"++8#BCbDH#
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6,).(,"38#;"3+%00"#0"#+"$@("#*Q%,3# 3?*(,+?#-."# (*# 3"):"3):"8#"6# (r,06"3;3?6*6,%08#&r,0Q*3,*06+#
&"#)"#6T;"#;%.33*,6#S"6"3#("+#@*+"+#&K.0"#6:?%3,"#"06,'3"$"06#0%.Q"(("H#h#[.).0#?)%0%$,+6"8#
$*0,/"+6"$"068#0"#(,3*#)"#6"L6"8#%.#&.#$%,0+#0"#+"3*#/3*;;?#;*3#)"66"#3"$*3-."#/%0&*$"0F
6*("8#;*3#)"66"#;%++,@,(,6?#&"#g#S"6"3#("+#@*+"+#&K.0"#6:?%3,"#"06,'3"$"06#0%.Q"(("#hH#f0"#%)F
)*+,%0#;"3&."8#"0)%3"H#
#
!*#+),"0)"#?)%0%$,-."#0K*#;*+#%;?3?"#+*#g#$."#h8#;%.33*,6F%0#&,3"H#U%.6"+#("+#+),"0)"+#%06#
)%00.8#*.#6%.30*06#&.#kk"#+,')("8#&"+#3?Q%(.6,%0+#)%0)";6."(("+8#&"+#):*0P"$"06+#&"#;*3*F
&,P$"+#\#(*#;:T+,-."#*Q")#(*#6:?%3,"#&"#(*#3"(*6,Q,6?#"6#("+#-.*06*+8#(*#@,%(%P,"#*Q")#("+#P'0"+8#
("+#+),"0)"+#:.$*,0"+#?P*("$"06#*Q")#(*#+%),%(%P,"#-.,#0*A6#J#)"66"#?;%-."#%.#(*#;+T):*0*(TF
+"H#9".("#(K?)%0%$,"#3"+6"#+.3#("#@%3&#&"#(*#3%.6"8#*Q")#.0#;*3*&,P$"#:?3,6?#&.#kIk"#+,')("#1(*#
;:T+,-."#0"56%0,"00"># "6# &"+#:T;%6:'+"+#&K%3&3"#$?6*;:T+,-."+#;(.6m6# -."# +),"06,/,-."+#
1,0/%3$*6,%0#;*3/*,6"8#3*6,%0*(,6?>8#$*,+#-.,#;"3&.3"3%068#J#;",0"#"06*$?+#;*3#&"+#)3,6,-."+#
,0*@%.6,"+H#!K?)%("#0?%)(*++,-."#+K,$;%+"#/*.6"#&"#)%$@*66*06+H#
#
[;3'+# j".L,'$"# ^."33"# $%0&,*("8# &"+# 6:?%3,),"0+# ):"3):"3%06# J# ,06?P3"3# .0"# &%+"#
&K,0)"36,6.&"#&*0+#(".3#$%&'("H#!K*@+"0)"#&"#&,$"0+,%0#*(?*6%,3"#0K"+6#;*+#6"0*@("8#):*).0#
;".6#)%0+6*6"3#+%0#%$0,;3?+"0)"#&*0+#(*#Q,"#?)%0%$,-."#"6#+.3# ("+#$*3):?+#/,0*0),"3+H#V0#
$M$"# 6"$;+8# ,(# 0"# /*.6#;*+# 3"$"663"#"0# )*.+"# ("# )*&3"#0?%)(*++,-."#;.,+-."# )K"+6# ("# +".(#
&,+;%0,@("H#W%$$"06#3?+%.&3"#)"66"#)%063*&,)6,%0#a#WK"+6#(K?)%("#&"#W:,)*P%#-.,#63%.Q"3*#(*#
+%(.6,%0#*Q")#(*#)%.3@"#&"#^*.++8#%0#(K*#Q.H#<,"0#+R38#,(#+K*P,6#&K.0#g#/*.L#h#:*+*3&8#.0"#63'+#
+*P"#Q*3,*6,%0#*.6%.3#&"#(*#$%T"00"8#%s#("+#Q*(".3+#"L63M$"+#%06#.0"#;3%@*@,(,6?#,0/,0,6?+,F
$*("8#$*,+#)"(*#/*,6#,((.+,%08#"0)%3"#*.S%.3&K:.,H#
#
#
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F7*C%'$0'%)*,3*(%'$?1*&1*A3'//*"1*(%"4)1"#G1,,1*;3/*H*

#
=%0&*$"06*("$"068#;%.3-.%,# (*# )%.3@"#&"#^*.++#0"# )%0Q,"06F"(("#;*+#a#2*0&"(@3%6#;*3("#
&.#g#:*+*3&#+*.Q*P"#h#;%.3#)*3*)6?3,+"3# ("+#$*3):?+# /,0*0),"3+8#$*,+# (*# 3?/.6*6,%0#&"# (*# (%,#
0%3$*("# 0"# +"# (,$,6"# ;*+# J# )%0+6*6"3# (*# +.33";3?+"06*6,%0# &"+# Q*(".3+# "L63M$"+# 1&%06# %0#
;%.33*,6# ;"0+"3# -.K"(("+# +%06# "L)";6,%00"(("+# *(%3+# -."# ("# 3"+6"# &.# 6"$;+# 6%.6# "+6# g#0%3F
$*(#h>#t#)K"+6#("#;3%)"++.+#$M$"#&"#(*#(%,#-.,#"+6#;3,+#"0#&?/*.6H#
#
n*;;"(%0+#)"#-."#0%.+#*Q%0+#&,6#&"#(*#(%,#0%3$*("8#J#+*Q%,3#-.K"(("#+K*;;(,-."#J#&"+#Q*3,*@("+#
&,6"+#g#,H,H&H#h#)K"+6FJF&,3"#\#
B>#,0&?;"0&*06"+#1("+#Q*(".3+#+%06#,0&?;"0&*06"+#("+#.0"+#&"+#*.63"+8#6%$@"3#63%,+#/%,+#+.3#
("#)m6?#;,("#J#(*#+.,6"#0"#Q*#;*+#*.P$"06"3#(*#;3%@*@,(,6?#&"#+%36,3#.0#*.63"#)m6?#;,("#*.#-.*F
63,'$"#(*0)"3>#t#
D>#,&"06,-."$"06#&,+63,@.?"+#1("+#Q*(".3+#%@6"0."+#3?+.(6"06#6%.6"+#&"#(*#$M$"#(%,#&"#;3%F
@*@,(,6?8#,),#&.#(*0)"3#&K.0"#;,')"#*Q")#.0"#;3%@*@,(,6?#bGFbG#&"#6%$@"3#+.3#;,("#%.#/*)">H#
#
p.K"+6F)"#-.,#0"#/%0)6,%00"#;*+#a#2*0&"(@3%6#"L;(,-."#-."#(K:T;%6:'+"#&K,0&?;"0&*0)"#0"#
6,"06# ;*+#\# g#("+# Q*3,*6,%0+# &"# ;3,L# 0"# +%06# ;*+# ,0&?;"0&*06"+# ("+# .0"+# &"+# *.63"+#h8# g#*.F
S%.3&K:.,# ,0/(."0)"#"//")6,Q"$"06#&"$*,0#hdH# I(#T#*#.0#"//"6#&K,0"36,"8#.0"#-+-'.#$#&*0+#("+#
)%.3+#&"#@%.3+"H#!"#/*,6#-."#("#)%.3+#&K.0"#*)6,%0#;3%P3"++"#63%,+#S%.3+#&"#+.,6"#*.P$"06"#+"+#
):*0)"+#&"#;3%P3"++"3#("#-.*63,'$"#S%.3#1)K"+6#$M$"#)"#-.,#"L;(,-."#"0#;*36,"#("+#@.(("+>H#V6#
)"66"#$?$%,3"#;".6#M63"#(%0P."#1;(.+,".3+#*00?"+#%.#&?)"00,"+>H#2*0&"(@3%6#/%3$.("#;(.F
+,".3+#:T;%6:'+"+#;%.3#"L;(,-."3#(*#;3?+"0)"#&"#)"66"#$?$%,3"#\#
F#)"#-.K.0"#+%),?6?#/*,6#*.S%.3&K:.,#1("#(*0)"$"06#&K.0#0%.Q"*.#;3%&.,68#("#3*):*6#&K.0#)%0F
).33"06>#&?6"3$,0"3*#(K*+;")6#&"#)"66"#+%),?6?#;"0&*06#;(.+,".3+#*00?"+#t#
F#,(#/*.6#*.#$*3):?#.0#6"$;+#*++"7#(%0P#;%.3#3?"(("$"06#*@+%3@"3#(K,0/%3$*6,%0#"6#(*#3"/(?6"3#
&*0+#("+#;3,L#t#
F#)%0/3%06?+#J#&"#$*.Q*,+"+#0%.Q"(("+8#)"36*,0+#,0Q"+6,++".3+#;".Q"06#3?*P,3#,$$?&,*6"$"06#
6*0&,+#-."#&K*.63"+8#J# (K:%3,7%0#&"#6"$;+#;(.+# (%0P8#*66"0&3%06#.0#$%,+#%.#.0#*0#16%.+# ("+#
,0Q"+6,++".3+#0"#+"#3"++"$@("06#;*+>H#
#
[#.0#0,Q"*.#;(.+# /%0&*$"06*(8#0%.+#;%.Q%0+#&,3"8#*Q")#2*0&"(@3%68#-."#0%63"#$%0&"#"+6#
/3*)6*(H#!"+#/3*)6*("+#0"#+"#3"63%.Q"06#;*+#+".("$"06#&*0+#(K?)%0%$,"#$*,+#*.++,#&*0+#(*#0*F
6.3"#\#2*0&"(@3%68#"6#&K*.63"+#J#+*#+.,6"8#%06#$,+#"0#?Q,&"0)"#&"+#(%,+#&K?):"(("#&*0+#("+#&,+F
63,@.6,%0+#&"+#3"++%.3)"+#0*6.3"(("+#)%$$"#("+#P,+"$"06+#&"#;?63%("8#&"+#;"6,6+#"6#63'+#0%$F
@3".L#S.+-.K*.L#63'+#P3*0&+#"6#63'+#3*3"+H#!"+#%.3*P*0+#"6#("+#63"$@("$"06+#&"#6"33"#3?;%0F
&"06#?P*("$"06#J# )"66"# 3?;*36,6,%0#*Q")#-."(-."+#?Q?0"$"06+# 63'+# ,$;%36*06+#"6#&"+63.)F
6".3+#"6#.0"#$.(6,6.&"#-."#(K%0#0"#;"3X%,6#;*+#J#(K?):"(("#:.$*,0"#1,(#T#*#"0#;"3$*0"0)"#&"+#
$,0,F63"$@("$"06+# &"# 6"33"# -."# +".(+# ("+# ,0+63.$"06+# ;".Q"06# &?6")6"3>H# W%0)(.+,%0# &"#
2*0&"(@3%6#\#g#!"#)%$;%36"$"06#&K?):"(("#;?0'63"# ("#+T+6'$"#&'+# ("+# /%0&"$"06+#$M$"+#
&"#(*#+63.)6.3"#&.#)(,$*68#&"+#&,+63,@.6,%0+#&"+#3"++%.3)"+#"6#&"#(K%3P*0,+*6,%0#,0&.+63,"(("H#V68#
;%.3#/,0,38#,(#+"#3"63%.Q"#v#3?*(,$"06*06#*,0+,#J#0%.Q"*.#("#+T+6'$"#v#+.3#("+#;(*)"+#/,0*0),'F
3"+H#hC#
#

                                                

d
#<"0%A6#2*0&"(@3%68#F($&"33#',>$&;#",)"*$&4$%&-"#,>+%8&'3<&,.)<#;H#`GH#

C
#<"0%A6#2*0&"(@3%68#F($&"33#',>$&;#",)"*$&4$%&-"#,>+%8#'3<&,.)<8#;H#Db`H#
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N(.+# 63%.@(*068# (*# &?)%.Q"36"# &.# (,0P.,+6"# *$?3,)*,0#^"%3P"# �,0P+("T# �,;/# 1BCGDFBCbG>8# -.,#
"063";3,+#&r*0*(T+"3#(K{.Q3"#$%0.$"06*("#&"#i*$"+#i%T)"8#F*@%%$8#&r"0#)%$;6"3#("+#$%6+8#"6#
&"#("+#)(*++"3#;*3#%3&3"#&?)3%,++*06#&.#0%$@3"#&r%)).33"0)"+H#!"#BG"#$%6#("#;(.+#.6,(,+?#1�+>#
*;;*3*,6#D#dD]#/%,+8# ("#DG"# 1,+>#BE`b8# ("#`G"# 15:*6>#Ceb8# ("#EG"# 1%0">#e`C8#"6)H#)"#-.,#)%33"+F
;%0&#J#.0"#(%,#&"#;.,++*0)"#&"#;"06"#&K"0Q,3%0#FB#1("#&,L,'$"#$%6#"+6#&,L#/%,+#$%,0+#)%.3*06#
-."#("#;3"$,"3#"6#&,L#/%,+#;(.+#-."#("#)"06,'$">#o#V0#"//"68#+,#(K%0#;3"0&#0K,$;%36"#-."(#6"L6"#
"6#-."#(K%0#)(*++"#("+#$%6+#&.#;(.+#/3?-."06#*.#$%,0+#.6,(,+?8#%0#%@6,"06#.0"#(%,#&"#;.,++*0)"H#
N".6#M63"#0%63"#;"0+?"#/%0)6,%00"F6F"(("#&"#(*#$M$"#/*X%0c#
#
#
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I7*81/*2%&9,1/*(%"#)"'1"#*&-J#$1*'#),)/E/*1#*$3:)/#%,E/K*

#
!K"0+",P0"$"06#*)*&?$,-."#"6#("+#10%.($%%&%,>''*%#)%06,0."06#J#g#Q"0&3"#h#("#$%&'("#)(*+F
+,-."#&"# (*# /,0*0)"#"6#+*#;(*),&"#)%.3@"#&"#^*.++#)%$$"#+,#&"# 3,"0#0K?6*,6H# !"+#;3*6,),"0+8#
".L8#)%0/3%06?+#J#(*#3?*(,6?#&.#$*3):?8#*//,3$"06#0"#;(.+#)3%,3"#J#BGG#~#*.L#$%&'("+#/%3P?+#
&*0+#("+#*00?"+#BC]G#"6#J#(K"//,),"0)"#&"+#$*3):?+H#2*,+#)"66"#*;;3%):"#)%06,0."#J#&%$,0"3#
("+#$*3):?+8#"0# 3*,+%0#0%6*$$"06#&"# (K*3P.$"06#&,6#g#;%+,6,Q,+6"#h8#&%06#2,(6%0#=3,"&$*0#
/.6#("#;3"$,"3#&?/"0+".3#\# (K,0&?;"0&*0)"#"6#(*#0%3$*(,6?#0"#+%06#*;3'+#6%.6#-."#&"+#:T;%F
6:'+"+#+,$;(,/,)*63,)"+8# +".(+#)%$;6"06# ("+# 3?+.(6*6+#o# !"#2"&*/#*,&"F6F,(# ("#P?3*06#&"#;%36"F
/".,(("#J#;3"0&3"#(*#@%00"#&?),+,%0#a#[(%3+#)%06"06%0+F0%.+#"0H#!K*3P.$"06#"+6#6%.6#&"#$MF
$"#.0#;".#)%.368#-.*+,$"06#*06,F+),"06,/,-."8#"6#("+#/*,6+#0"#&%00"06#;*+#3*,+%0#J#)"+#$%&'F
("+#t# ,(#/*.&3*,6#;(.6m6#;*3("3#&K"//"6+#&"#$%&"#1*&:?+,%0#"06:%.+,*+6"#&*0+#("+#*00?"+#BCeG#
"6#BCdG8#3"$,+"+#"0#)*.+"#&";.,+#("+#*00?"+#BCCG>H#
#
f0"#3"$,+"#"0#)*.+"#;3,$%3&,*("#&.#2"&*/#,06"3Q,"06#"0#BCCD8#*.#+",0#$M$"#&"#(*#g#/%36"F
3"++"#h#0?%)(*++,-."8#;.,+-."#(K.0#&"+#;3%6*P%0,+6"+#0K"+6#*.63"#-."#("#)3?*6".3#&.#)%0)";6#
&K"//,),"0)"8#V.P"0"#=*$*H#[Q")# +%0#@M6*# )"0+?# +T06:?6,+"3# 6%.6"# (K,0/%3$*6,%0#"++"06,"(("#
)%0)"30*06#.0"#*)6,%08#("#2"&*/#/.6#3"$,+#"0#)*.+"#&"#/*X%0#3"6"06,++*06"#;*3#=*$*8#&%0)8#
"6# �"00"6:# =3"0):# &*0+# .0"# ;.@(,)*6,%0# )?('@3"# -.,# +"3*# +.30%$$?"# (K*36,)("# g#U$)"& .%&
4$"4#hBGH#9"(%0#".L8# ("+#"//"6+#NVn#"6#U''Q5)'5-"#Q$)#"L;(,-."06#J#".L#+".(+# (*#;(.+#P3*0&"#
;*36,"#&"+#&,//?3"0)"+#&"#3"06*@,(,6?#&K.0"#*)6,%0#J#(K*.63"8#("#@M6*#0K?6*06#-.K.0#;*3*$'63"#
3"&%0&*06#o#WK"+68#+"(%0#("+#*.6".3+8#g#.0#)%.;#"0#;(",0#){.3#&.#$%&'("#hH#!K"//"6#NVn#17#.,$&
="#(.(:&!").'>#"+6#("#3*;;%36#&.#)%.3+#+.3#("#@?0?/,)"#0"6#;*3#*)6,%08#;%.3#$"+.3"3#+,#"(("#"+6#
):'3"#%.#@%0#$*3):?# 1)%$@,"0# (K*)6,%0#g#Q*.6F"(("#h# ("#@?0?/,)"#a>H# !K"//"6#U''Q5)'5-"#Q$)#
"+6# ("# 3*;;%36# "063"# ("# )%.3+# &"# (K*)6,%0# "6# (*# Q*(".3# ;*3# *)6,%0# "03"P,+63?"# &*0+# ("+# (,Q3"+#
)%$;6*@("+#1(K*)6,%0#+%.+F"+6,$"F6F"(("#%.#;*+#(*#Q*(".3#&"#(K"063";3,+"#a>H#j*0+#("#)*&3"#&"#(*#
6:?%3,"#)(*++,-."8#)"+#&".L#3*6,%+#0"#&"Q3*,"06#;*+#"L,+6"38#+".(#("#@M6*#&"Q3*,6#)%$;6"3#"6#+,#
&"#-."()%0-."+#g#"//"6+#h#*;;*3*,++*,"06#"6#;%.Q*,"06#&%00"3#(,".#J#&"+#;3,+"+#&"#@?0?/,)"+8#
,(+#&,+;*3*A63*,"06#,$$?&,*6"$"06#&.#/*,6#&"#(K"//,),"0)"#&.#$*3):?H#2*,+#)"(*#0"#+"#;3%&.,6#
;*+#"6#)"+#"//"6+#&"$".3"06#;?3"00"+H#
#
W%$$"#;%.3#g#3?).;?3"3#h#)"66"#)3,6,-."#+*0+#3"$%06"3#*.L#:T;%6:'+"+#&"#@*+"#"6#*//3%06"3#
&"#63%;#3*&,)*("+#3"$,+"+#"0#)*.+"8#.0#$%&'("#J#63%,+#/*)6".3+8#-."(-."#;".#@*0)*(#*.#0,Q"*.#
)%0)";6."(# 1@M6*8#NVn#"6#U''Q5)'5-"#Q$)c>8# /.6#&?3,Q?#&"#)"6#*36,)("8# ("#g#J>#$$& ;",)'#&-'5
4$*#hH#W";"0&*068#$M$"#+,#%0#*$?(,%3"#("+#):%+"+8#%0#3"+6"#&*0+#.0#)*&3"#P*.++,"08#&%06#%0#
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16
 Claude Shannon, Warren Weaver, Théorie mathématique de la communication, Retz ,1949. 
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Résumé 

Le modèle classique de la finance (Markowitz, Sharpe, Black, Scholes, Fama) a, dès le début, été remis en cau-

se par le mathématicien Benoît Mandelbrot (1924-2010). Il démontre que la loi normale ne correspond pas à la 

réalité des marchés, parce qu’elle sous-estime les risques extrêmes. Il faut au contraire utiliser les lois de puis-

sance, comme la loi de Pareto. Nous montrons ici toutes les implications de ce changement fondamental sur la 

finance, mais aussi, ce qui est nouveau, en ce qui concerne la gestion des entreprises (à travers le calcul du coût 

des capitaux propres). Nous tentons de mettre à jour les raisons profondes de l’existence des lois de puissance 

en économie à travers la notion d’entropie. Nous présentons de nouveaux outils théoriques pour comprendre la 

formation des prix (la théorie de la proportion diagonale), des bulles (la notion de réflexivité), des crises (la 

notion de réseau), en apportant une réponse globale à la crise actuelle (un système monétaire diversifié). Toutes 

ces voies sont très peu, ou pas du tout exploitées. Elles sont surtout, pour la première fois, mises en cohérence 

autour de la notion de loi de puissance. C’est donc une nouvelle façon de comprendre les phénomènes écono-

miques que nous présentons ici. 

 

Mandelbrot, Taleb, Markowitz, Sharpe, Black, Scholes, Fama, Loi normale, loi de puissance, Pareto, Hayek, 

école autrichienne, réseau, réflexivité, monnaie complémentaire, système monétaire diversifié 

 

 

Résumé en anglais 

The classical model of finance (Markowitz, Sharpe, Black, Scholes, Fama) has, from the beginning, been chal-

lenged by the mathematician Benoit Mandelbrot (1924-2010). It shows that the normal distribution does not 

match the reality of the market, because it underestimates the extreme risks. Instead, we must use the power 

laws, such as the Pareto law. We show the implications of this fundamental change in the finance, but also in 

the management of companies (through the calculation of cost of capital). We try to update the underlying rea-

sons for the existence of power laws in economics through the concept of entropy. We present new theoretical 

tools to understand price formation (the theory of diagonal proportion), bubbles (the notion of reflexivity), cri-

sis (network concept), providing a comprehensive response to the current crisis (a diversified monetary sys-

tem). All these ways are very little or not at all exploited. They are mostly for the first time, made consistent 

around the notion of power law. This is a new way of understanding economic phenomena presented here. 

 

Mandelbrot, Taleb, Markowitz, Sharpe, Black, Scholes, Fama, normal law, power law, Pareto, Hayek, Austrian 

School, network, reflexivity, complementary currency, diversified monetary system 

 


