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Abstract 

H"#$*A&=,-&I-#$()&JGGJKGCE&L$*23*)&-MI-#$-*+-)&=,-&)--I-<=&-+(*(N$+&)(O*="#*&$*&3*&
$*)"<=#$32$:-)& +("*=#%& <$*+-& =,-& JGCD<8&P-& 3#A"-& =,3=& =,-& +"2I#$=& Q-,$*)& =,$<&'#-3=&
H-I#-<<$(*& O3<& =,-& +(223I<-& (>& L$**$<,& =#3)-& O$=,& =,-& R(;$-=& /*$(*E& Q-+3"<-& $=&
$*)"+-)& 3& +(<=2%& #-<=#"+="#$*A& (>& =,-& N3*">3+="#$*A& <-+=(#& 3*)& 3& <"))-*E& 23#A-&
$*+#-3<-& $*& =,-& +(<=& (>& -*-#A%8& P-& )-;-2(I& 3*)& +32$Q#3=-& 3& N"2=$K<-+=(#& )%*3N$+&
A-*-#32&-7"$2$Q#$"N&N()-2&O$=,&23Q(#&N3#.-=&>#$+=$(*<E&3*)&<,(O&=,3=&=,-&+(223I<-&(>&
R(;$-=KL$**$<,&=#3)-&+3*&-MI23$*&.-%&>-3="#-<&(>&L$*23*)S<&'#-3=&H-I#-<<$(*8&P-&32<(&
<,(O& =,3=& L$*23*)S<&'#-3=&H-I#-<<$(*&N$##(#<& =,-&N3+#(-+(*(N$+& )%*3N$+<& (>& =,-&
=#3*<$=$(*&-+(*(N$-<&(>&53<=-#*&5"#(I-8&@,-<-&-+(*(N$-<&-MI-#$-*+-)&3&<$N$23#&=#3)-&
+(223I<-8& T(O-;-#E& 3<& 3& O-<=-#*& )-N(+#3+%& O$=,& )-;-2(I-)& +3I$=32& N3#.-=<& 3*)&
$*<=$="=$(*<E& L$*23*)& >3+-)& *(*-& (>& =,-& 23#A-& $*<=$="=$(*32& 3)U"<=N-*=<& =,3=& (=,-#&
=#3*<$=$(*& -+(*(N$-<& -MI-#$-*+-)8& @,"<E& Q%& <=")%$*A& =,-& L$**$<,& -MI-#$-*+-& O-&
$<(23=-&=,-&3)U"<=N-*=&+(<=<&)"-&<(2-2%&=(&=,-&+(223I<-&(>&R(;$-=&=#3)-8&&
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H%*3N$+<8&P-& 32<(& A#3=->"22%& 3+.*(O2-)A-& +(NN-*=<& 3*)& <"AA-<=$(*<& >#(N&]2$;$-#& 0($Q$(*E&
X$-##-K]2$;$-#& '("#$*+,3<E& R-II(& T(*.3I(,U3E& P(2>A3*A& ^-22-#E& X-=-#& 9"##-22E& 93"#$+-&
]Q<=>-2)E&?--&],3*$3*E&^23#3&R3Q$#$3*(;3&X-=-#E&0,#$<=$*3&6(N-#E&^$N&6",2E& V->>&RN$=,E&^-$K
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I Introduction  
/*)-#<=3*)$*A&A#-3=&)-I#-<<$(*<&,3<&2(*A&Q--*&(*-&(>&=,-&+-*=#32&+,322-*A-<&$*&N3+#(-+(*(N$+<8&

@,-$#& N3<<$;-& +(<=<& 3<& O-22& 3<& )$<3A#--N-*=& (;-#& =,-$#& +3"<-<& 3*)& I#(I3A3=$(*& ;-,$+2-<& 3#-&

<"QU-+=& =(& +(*=$*"("<&)-Q3=-8&P-&-M3N$*-& =,-&L$**$<,&'#-3=&H-I#-<<$(*&(>& =,-& -3#2%&JGGD<& =(&

<,-)&*-O&2$A,=&(*&$NI(#=3*=& =#3*<N$<<$(*&N-+,3*$<N<&=,3=&+3*&)#$;-&A#-3=&)-I#-<<$(*<&=,#("A,&

)$<#"I=$(*& (>& $*=-#*3=$(*32& =#3)-& #-23=$(*<,$I<8&P-& 32<(& <,(O& =,3=& ("#& 3*32%<$<& (>& =,-& L$**$<,&

'#-3=&H-I#-<<$(*&+3*&Q-&;-#%&"<->"2&>(#&"*)-#<=3*)$*A&=,-&N3+#(-+(*(N$+&$NI2$+3=$(*<&(>&23#A-&

<=#"+="#32& <,(+.<& 3>>-+=$*A& =#3)-& 3##3*A-N-*=<& 3*)& =,-& =-#N<& (>& =#3)-& $*& (=,-#& +("*=#$-<&

`I3#=$+"23#2%& $*& =,-& +3<-&(>& =,-& =#3*<$=$(*& -+(*(N$-<&(>&53<=-#*&5"#(I-& $*& =,-& 3>=-#N3=,&(>& =,-&

+(223I<-&(>&=,-&R(;$-=&/*$(*a8&&&

H"#$*A& =,-& JGGJKGC& I-#$()E& L$*23*)& -MI-#$-*+-)& =,-& )--I-<=& -+(*(N$+& <2"NI& $*& 3*&

$*)"<=#$32$:-)&+("*=#%&<$*+-&=,-&JGCD<&3*)&=,-&)--I-<=&I-3+-K=$N-&#-+(#)-)&#-+-<<$(*&$*&L$**$<,&

,$<=(#%8&Z<&$22"<=#3=-)&$*&X3*-2&Z&(>&L$A"#-&JE&Q-=O--*&JGGD&3*)&JGGC&#-32&'HX&)-+2$*-)&Q%&JJ&

I-#+-*=E& #-32&+(*<"NI=$(*&)-+2$*-)&Q%&JD&I-#+-*=&3*)&$*;-<=N-*=&>-22& =(&bb&I-#+-*=&(>& $=<&JGGD&

2-;-28&];-#&=,-&<3N-&I-#$()E&L$*23*)&-MI-#$-*+-)&3&7"3)#"I2$*A&(>&"*-NI2(%N-*=&>#(N&<2$A,=2%&

"*)-#&W&I-#+-*=&=(&3&I-3.&(>&Jc8b&I-#+-*=E&3*)&=,-&<=(+.&N3#.-=&2(<=&dD&I-#+-*=&(>&$=<&;32"-8&

P-&3#A"-&=,3=&=,-&+(223I<-&(>&=#3)-&O$=,&=,-&R(;$-=&/*$(*&I23%-)&3&N3U(#&#(2-&$*&+3"<$*A&

=,-& JGGD<& '#-3=& H-I#-<<$(*& $*& L$*23*)E& <$*+-& $=& +3"<-)& 3& +(<=2%& #-<=#"+="#$*A& (>& =,-&

N3*">3+="#$*A& <-+=(#& 3*)& 3& <"))-*E& <$A*$>$+3*=& $*+#-3<-& $*& =,-& +(<=& (>& -*-#A%8&@,-& Q3#=-#K=%I-&

=#3)-& 3##3*A-N-*=<& Q-=O--*& =,-&/RR6& 3*)& L$*23*)& <.-O-)&L$**$<,&N3*">3+="#$*A& I#()"+=$(*&

3*)& $*;-<=N-*=& =(O3#)& I3#=$+"23#& $*)"<=#$-<E& 3*)& ->>-+=$;-2%& 322(O-)& L$*23*)& =(& -MI(#=& *(*K

+(NI-=$=$;-&I#()"+=<&$*&-M+,3*A-&>(#&-*-#A%&$NI(#=<&3=&3*&(;-#;32"-)&-M+,3*A-&#3=-8&@,-&)-N$<-&

(>& =,-& /RR6& I#(;$)-<& 3*& -M+-I=$(*322%& "*$7"-& *3="#32& -MI-#$N-*=& >(#& O,$+,& O-& .*(O& O$=,&

I#-+$<$(*& =,-& =$N$*AE& *3="#-& 3*)& <$:-& (>& =,-& -M(A-*("<& <,(+.<& =,3=& ,$=& =,-& L$**$<,& -+(*(N%8&&

L"#=,-#N(#-E& "*2$.-& I#-;$("<& 3*32%<-<& (>& -3#2$-#& )-I#-<<$(*<& (#& )(O*="#*<& $*& )-;-2(I$*A&

-+(*(N$-<E&O-&,3;-&3++-<<&=(&,$A,&7"32$=%&-+(*(N$+&)3=3&3=&)$>>-#-*=&2-;-2<&(>&3AA#-A3=$(*&3*)&

>#-7"-*+%8&&

P-& )-;-2(I& 3*)& +32$Q#3=-& 3& N"2=$K<-+=(#& )%*3N$+& A-*-#32& -7"$2$Q#$"N& N()-2& =,3=&

3++("*=<&>(#&=,-&.-%&>-3="#-<&(>&=,-&L$**$<,&'#-3=&H-I#-<<$(*&3<&=,-&-+(*(N%S<&#-<I(*<-&=(&=,-&

=O(&<,(+.<&+3"<-)&Q%&=,-&+(223I<-&(>&=#3)-&O$=,&=,-&R(;$-=&/*$(*&`=,-&<"))-*&2(<<&(>&=,-&N3#.-=&

>(#&<I-+$32$:-)&-MI(#=<&=(&=,-&/RR6&3*)&=,-&<"#A-&$*&=,-&#-23=$;-&I#$+-&(>&$NI(#=-)&-*-#A%a8&@,-&
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N()-2&A-*-#3=-<&23#A-&)-+2$*-<&$*&3AA#-A3=-&("=I"=E&+(*<"NI=$(*&3*)&-NI2(%N-*=E&3*)&#-I2$+3=-<&

=,-&)%*3N$+<&(>&=,-&<-+=(#&)-;(=-)&=(&R(;$-=&=#3)-E&=,-&*(*KR(;$-=&<-+=(#&(>&=#3)3Q2-&A(()<E&3*)&

=,-&*(*=#3)3Q2-<&<-+=(#8&@,-&)--IE&I-#<$<=-*=&#-+-<<$(*&>(22(O<&>#(N&=,-&#$<-&$*&-*-#A%&+(<=<&3*)&

=,-& #-322(+3=$(*& (>& #-<("#+-<& $*)"+-)& Q%& =,-& <"))-*& (Q<(2-<+-*+-& (>& =,-& <$:3Q2-& <-+=(#& =,3=&

I#()"+-)&<I-+$32$:-)&A(()<&)-<=$*-)&>(#&-MI(#=&=(&=,-&R(;$-=&/*$(*8&]"#&<$N"23=$(*<&32<(&<"AA-<=&

=,3=&)(O*O3#)&O3A-& #$A$)$=%&(Q<-#;-)& $*&L$*23*)&I23%-)&3&.-%& #(2-& $*& =,-&3NI2$>$+3=$(*&(>& =,-&

)(O*="#*&I#()"+-)&Q%&=,-<-&<,(+.<8&&

P-& ;32$)3=-& =,-& N()-2& Q%& -M3N$*$*A& $=<& 3Q$2$=%& =(& N3=+,& =,-& Q-,3;$(#& (>& =,-& L$**$<,&

-+(*(N%&$*&3&I#-;$("<&-I$<()-&(>&3&<"))-*&#$<-&$*&-*-#A%&+(<=<E&=,-&($2&I#$+-&,$.-&(>&=,-&JGeD<8&

@,-&N()-2&)(-<&O-22&3=&#-I#()"+$*A&=,-&)%*3N$+<&(>&N3+#(-+(*(N$+&;3#$3Q2-<&$*&=,$<&-I$<()-8&Y*&

3))$=$(*E&O-& +(NI3#-& =,-& -MI-#$-*+-&(>&L$*23*)& $*& =,-& 3>=-#N3=,&(>& =,-& +(223I<-&(>& =,-&R(;$-=&

/*$(*&O$=,&=,3=&(>&RO-)-*8&RO-)-*&$<&O$)-2%&#-A3#)-)&3<&<,3#$*A&N3*%&(>&=,-&<3N-&<=#"+="#32&

>-3="#-<&=,3=&+,3#3+=-#$:-&L$*23*)E&3*)&$=&O-*=&=,#("A,&3&<$N$23#&$*$=$32&-+(*(N$+&)(O*="#*&$*&=,-&

-3#2%&JGGD<&`$*+2")$*A&+"##-*+%&3*)&Q3*.$*A&+#$<-<a8&RO-)-*&)$)&*(=E&,(O-;-#E&=#3)-&-M=-*<$;-2%&

O$=,& =,-&R(;$-=&/*$(*8&T-*+-& =,$<&+(NI3#$<(*&I#(;$)-<&"<&O$=,&3&*3="#32&-MI-#$N-*=& $*&O,$+,&

(*-&+("*=#%&`L$*23*)a&O3<&,$=&Q%&=,-&R(;$-=&<,(+.&3*)&=,-&(=,-#&`RO-)-*a&O3<&*(=8&]"#&>$*)$*A<&

>#(N& =,$<& +(NI3#$<(*& <"II(#=& =,-& N()-2S<& 7"3*=$=3=$;-& I#-)$+=$(*<E& Q-+3"<-& =,-& )(O*="#*& $*&

RO-)-*&O3<&N"+,&N$2)-#& 3*)&(>& <,(#=-#& )"#3=$(*& =,3*& $*&L$*23*)8& &L$*322%E&O-&)(+"N-*=& =,3=&

$*)"<=#$-<&-MI(<-)&=(&R(;$-=&=#3)-&-MI-#$-*+-)&3&)--I-#&+(*=#3+=$(*8&&&&

@,-& $NI3+=& (>& =,-& =#3)-& <,(+.<& (*& L$*23*)& $<& $*=-#-<=$*A& $*& $=<& (O*& #$A,=E& Q"=& $=& $<&

-<I-+$322%& +(NI-22$*A& $*& 2$A,=& (>& =,-& <$N$23#& -MI-#$-*+-<& (>& =,-& 53<=-#*& 5"#(I-3*& =#3*<$=$(*&

-+(*(N$-<&`@5<a8&X3*-2&1&$*&L$A"#-&J&I2(=<&#-32&'HX&$*&=,-&0:-+,&6-I"Q2$+E&T"*A3#%E&X(23*)E&

R2(;-*$3E&R2(;3.$3E&1"2A3#$3&3*)&L$*23*)8&@,-&>$A"#-&+3I="#-<&=,-&>3N$2$3#&[/K<,3I-)\&I3=,&>(#&

("=I"=&+,3#3+=-#$<=$+&(>&@5<&`123*+,3#)&3*)&^#-N-#&JGGeE&6(23*)&3*)&f-#)$-#&JGGGa8&P$=,&=,-&

-M+-I=$(*&(>&X(23*)E&("=I"=&)-+2$*-)&Q-=O--*&JGGD&3*)&JGGC&$*&322&@5<E&3*)&=,-&N3A*$=")-&(>&

=,-&+"N"23=-)&("=I"=&)#(I&#3*A-)&>#(N&#("A,2%&e&=(&FJ&I-#+-*=&(>&=,-&2-;-2&(>&'HX&$*&JGGD8&@,-&

N(<=& #-N3#.3Q2-& >-3="#-&(>& =,-& >$A"#-& $<& =,3=& =,-&3)U"<=N-*=&I3=,& >(#&L$**$<,&'HX&$*& =,-&I(<=K

JGGD& I-#$()& $<& ;$#="322%& $)-*=$+32& =(& =,(<-& (Q<-#;-)& $*& =,-& @5<8J& L$*23*)& -MI-#$-*+-)& =,-& >"22&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
J&Z&*"NQ-#&(>&I3I-#<&,3;-&-MI2(#-)&=,-&I(<<$Q2-&$NI3+=&(>&=#3)-&(*&("=I"=&$*&=#3*<$=$(*&-+(*(N$-<8&R,(#=2%&3>=-#&=,-&
)$<N3*=2$*A&(>&=,-&R(;$-=&/*$(*E&6()#$.&`JGGWa&-<=$N3=-)&=,3=&=,-&+(223I<-&(>&=#3)-&O$=,&=,-&/RR6&+("2)&3++("*=&>(#&
3&e& =(&c&I-#+-*=&)-+2$*-&$*&'HX&$*&T"*A3#%&3*)&0:-+,(<2(;3.$3&3*)&3&C8b&I-#+-*=&)-+2$*-&$*&X(23*)8&Z=& =,-&=$N-&
=,-<-& I3I-#<& O-#-& O#$==-*E& $=& O3<& =((& -3#2%& =(& +,3#3+=-#$:-& =,-& =#3*<$=$(*& I3=,& 3*)& /K<,3I-)& I3==-#*& (>& ("=I"=&



& C

>(#+-&(>&=,-&R(;$-=&=#3)-&<,(+.E&Q"=&3<&3&O-<=-#*&)-N(+#3+%&O$=,&)-;-2(I-)&+3I$=32&N3#.-=<&3*)&

$*<=$="=$(*<E& >3+-)& *(*-& (>& =,-& $*<=$="=$(*32& 3)U"<=N-*=<& -MI-#$-*+-)& $*& =,-& @5<8& @,"<E& Q%&

<=")%$*A& =,-& L$**$<,& -MI-#$-*+-&O-& $<(23=-& =,-& 3)U"<=N-*=& +(<=<& )"-& <(2-2%& =(& =,-& +(223I<-& (>&

=#3)-&>#(N&=,-&(=,-#&Q"#)-*<&(>&3)U"<=N-*=&Q(#*-&Q%&@5<8&@(&=,-&Q-<=&(>&("#&.*(O2-)A-E& =,-<-&

#-<"2=<& I#(;$)-& =,-& >$#<=& 7"3*=$=3=$;-& 3<<-<<N-*=& (>& =,-& <$A*$>$+3*+-& (>& =,-& =#3)-& <,(+.<& >(#&

-MI23$*$*A& =,-& )(O*="#*& $*& =,-<-& -+(*(N$-<8& @(& =,-& -M=-*=& =,3=& =,-<-& <,(+.<E& +(NQ$*-)&O$=,&

<=3*)3#)&N3+#(-+(*(N$+&#-322(+3=$(*&+(<=<&3*)&>#$+=$(*<E&+3*&3++("*=&>(#&=,-&)-I#-<<$(*<&$*&@5<E&

=,-& #(2-& (>& (=,-#& >3+=(#<& <"+,& 3<& $*<=$="=$(*32& =#3*<>(#N3=$(*<&N3%& Q-& <N322-#& =,3*& I#-;$("<2%&

=,("A,=8&&&&

@,-& +#$<$<& $*& L$*23*)& ,3<& Q--*& -M3N$*-)& $*& (=,-#& <=")$-<& =,3=& (>>-#& -MI23*3=$(*<&

32=-#*3=$;-&=(&("#<8&]*-&;$-O&$<&=,3=&=,-&(#$A$*<&(>&=,-&L$**$<,&)-I#-<<$(*&O-#-&23#A-2%&>$*3*+$32E&

O(#.$*A& =,#("A,& =,-& Q3*.$*A& <-+=(#& 3*)& "2=$N3=-2%& =#$AA-#$*A& 3& =O$*& +"##-*+%KQ3*.$*A& +#$<$<&

`T(*.3I(,U3& 3*)&^(<.-23& JGGGE& T(*.3I(,U3& -=& 32& JGGda8& Z*(=,-#& ;$-O& 3#A"-<& =,3=& 23Q(#& =3M&

,$.-<& 3*)& *-A3=$;-& I#()"+=$;$=%& <,(+.<&N3%& ,3;-& Q--*& =,-& +"2I#$=& `0(*-<3E& ^-,(-& 3*)& 6",2E&

FDDea8&P,$2-&=,-<-&>3+=(#<&3#-&(Q;$("<2%&O(#=,&+(*<$)-#$*A&3<&3))$=$(*32&$NI(#=3*=&-2-N-*=<&(>&

=,-&L$**$<,&+#$<$<E&=,$<&I3I-#&<,(O<&=,3=&=,-&N-+,3*$<N&O-&I#(I(<-&$<&#-2-;3*=&(*&$=<&(O*&3*)&+3*&

32<(&#3=$(*32$:-&<(N-&(>&=,-&-NI$#$+32&(Q<-#;3=$(*<&=,3=&N(=$;3=-&=,-<-&32=-#*3=$;-&;$-O<8&&

Y*& =,-& *-M=& <-+=$(*& (>& =,-& I3I-#& O-& )-<+#$Q-& =,-& .-%& >-3="#-<& (>& L$*23*)g<& =#3)$*A&

#-23=$(*<,$I& O$=,& =,-& /RR6& =,3=& 3#-& +-*=#32& =(& ("#& 3#A"N-*=8& Y*& R-+=$(*& YYYE& O-& )-;-2(I& =,-&

)%*3N$+&N()-2&(>&=,-&L$**$<,&-+(*(N%8&Y*&R-+=$(*&Yf&=,-&N()-2&$<&+32$Q#3=-)&"<$*A&L$**$<,&)3=3&

Q->(#-&=,-&+(223I<-&(>&R(;$-=&=#3)-8&@,-*&O-&,$=&=,-&N()-2&-+(*(N%&O$=,&=,-&<,(+.<&+3"<-)&Q%&

=,-& +(223I<-& (>& =,-& R(;$-=& /*$(*E& 3<& (*+-K3*)K>(#K322& "*3*=$+$I3=-)& <,(+.<& $*& 3& )-=-#N$*$<=$+&

-*;$#(*N-*=E& 3*)& +(NI3#-& =,-&N()-2S<& )%*3N$+<& O$=,& =,-& )%*3N$+<& (Q<-#;-)& $*& =,-& )3=38& Y*&

<-+=$(*&fE&O-& +(NI3#-&("#& =#3)-& =,-(#%&(>& =,-&L$**$<,& #-+-<<$(*&O$=,& 32=-#*3=$;-& -MI23*3=$(*<&

I#(I(<-)&$*&=,-&2$=-#3="#-8&Y*&<-+=$(*&fYE&O-&+(NI3#-&=,-&L$**$<,&-MI-#$-*+-&O$=,&=,-&-MI-#$-*+-&

(>&@5<E&3*)&)$<+"<<&,(O&("#&+(*+2"<$(*&>(#&L$*23*)&+3*&Q-&-M=-*)-)&=(&(=,-#&+("*=#$-<8&P-&N3.-&

+(*+2")$*A&#-N3#.<&$*&R-+=$(*&fYY8&&

&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
#-<"2=$*A& >#(N& =,-& 2(<<& (>& =#3)-E& Q"=& 6()#$.g<& O(#.& <"AA-<=-)& =,3=& =#3)-& O3<& 3& .-%& >3+=(#& $*& "*)-#<=3*)$*A& =,-&
)#3N3=$+&)-+2$*-&$*&("=I"=&$*&JGGD&3*)&JGGJ8&Y*&ZII-*)$M&@3Q2-&5JE&O-&"<-&6()#$.S<&N-=,()&=(&+(NI"=-&=,-&<=3=$+&
+(<=& (>& =,-& R(;$-=& =#3)-& +(223I<-& >(#& L$*23*)8& @,-& <$:-& (>& =,-& <,(+.& $<& +(NI3#3Q2-& =(& =,-& R(;$-=& =#3)-& <,(+.<&
-MI-#$-*+-)&Q%&53<=-#*&5"#(I-3*&=#3*<$=$(*&+("*=#$-<8&



& W

II Finnish-Soviet Trade 
L$*23*)&3*)&=,-&/RR6&,3)&3&<-#$-<&(>&>$;-K%-3#E&,$A,2%&#-A"23=-)&=#3)-&3A#--N-*=<E&<$N$23#&=(&=,-&

3A#--N-*=<& Q-=O--*& =,-&/RR6&3*)& $=<&53<=&5"#(I-3*& 322$-<8&@,-<-& 3A#--N-*=<& -<=3Q2$<,-)& =,-&

;(2"N-& 3*)& +(NI(<$=$(*& (>& =#3)-& Q-=O--*& =,-& =O(& +("*=#$-<E& 3*)& Q%& =,-& 23=-& JGcD<& =,-%& ,3)&

-;(2;-)&$*=(&3&Q3#=-#&(>&L$**$<,&N3*">3+="#-<&>(#&R(;$-=&+#")-&($28&Y*&I#$*+$I2-E&=#3)-&O3<&=(&Q-&

Q323*+-)& 3**"322%E& =,("A,& 3##3*A-N-*=<& O-#-& I-#$()$+322%& N3)-& =(& 322(O& >(#& =-NI(#3#%&

$NQ323*+-<8F&@,-<-& =#3)-& $NQ323*+-<&O-#-& =,-& <"QU-+=&(>& 3**"32& $*=-#$N&*-A(=$3=$(*<&3*)&O-#-&

"<"322%&+2-3#-)&(*&=,-&L$**$<,&<$)-&=,#("A,&<"II2-N-*=32&-MI(#=<&3Q(;-&=,-&3A#--)&7"(=3<&(#&(*&

=,-&R(;$-=&<$)-&Q%&3))$=$(*32&I-=#(2-"N&-MI(#=<8&&

1%&JGebE& =,-&/RR6&O3<&L$*23*)S<&N(<=& $NI(#=3*=& =#3)$*A&I3#=*-#8&X3*-2&0& $*&L$A"#-&J&

I2(=<&=,-&<,3#-&(>&R(;$-=&-MI(#=<&$*&=(=32&-MI(#=<&(;-#&=,-&JGeDKFDDC&I-#$()8&H"#$*A&=,-&-3#2%&=(&

N$)KJGcD<E&=,-&/RR6&3++("*=-)&>(#&FDKFb&I-#+-*=&(>&L$**$<,&=#3)-&>2(O<8&@,-#-3>=-#E&=,-&;(2"N-&

(>& =#3)-& O$=,& =,-& R(;$-=& /*$(*& Q-A3*& =(& A#3)"322%& )-+2$*-& "*=$2& =,-& +(223I<-& (>& =,-& =#3)-&

3A#--N-*=8&X3#=&(>&=,-&)-+2$*-&)"#$*A&=,-&JGcD<&O3<&3*&-*)(A-*("<&+(*=#3+=$(*E&#-<"2=$*A&>#(N&

>322$*A&($2&I#$+-<8&@,-&)-+2$*-&O3<&32<(&3&+(*<-7"-*+-&(>& =,-&#->(#N<&"*)-#&X-#-<=#($.3E&O,$+,&

3==-NI=-)&=(&)-+-*=#32$:-&R(;$-=&)-+$<$(*&N3.$*A&Q"=&N3)-&$=&)$>>$+"2=&>(#&L$**$<,&3"=,(#$=$-<&=(&

$)-*=$>%& =,(<-& O$=,& #-32& 3"=,(#$=%& (*& =,-& R(;$-=& -*)& (>& =,-& Q3#A3$*8& @,-& =#3)-& #-A$N-& >"22%&

+(223I<-)&3*)&322&+(*=#3+=<&O$=,&=,-&R(;$-=&/*$(*&O-#-&+3*+-22-)&(*&H-+-NQ-#&JcE&JGGD8&&

6("A,2%& cD& I-#+-*=& (>&L$**$<,& $NI(#=<& >#(N& =,-&/RR6& $*& =,-& -3#2%& JGcD<&O-#-& $*& =,-&

>(#N&(>&N$*-#32&>"-2<&3*)&+#")-&N3=-#$32<&`X3*-2&HE&L$A"#-&Ja8&9(#-&=,3*&GD&I-#+-*=&(>&$NI(#=-)&

($2& 3*)& JDD& I-#+-*=& (>& $NI(#=-)& *3="#32& A3<& +3N-& >#(N& =,-& /RR68& /*)-#& =,-& =-#N<& (>& =,-&

Q$23=-#32&3A#--N-*=E&=,-&;32"-&(>&+#")-&($2&-MI(#=<&=(&L$*23*)&O3<&)-=-#N$*-)&Q%&=,-&)(223#&I#$+-&

(>& +#")-& ($2& (*& =,-& O(#2)& N3#.-=& 3*)& =,-*& +(*;-#=-)& =(& #"Q2-<& "<$*A& =,-& (>>$+$32& #"Q2-h)(223#&

-M+,3*A-&#3=-8&L#(N&=,-&L$**$<,&I-#<I-+=$;-E&=,-&;(2"N-&(>&Q$23=-#32&=#3)-&O3<&=,"<&3&>"*+=$(*&(>&

L$**$<,&($2&$NI(#=&)-N3*)&A$;-*&=,-&O(#2)&I#$+-&(>&($28&H"#$*A&=,-&($2&+#$<-<&(>&=,-&JGeD<E&=,-&($2K

>(#KN3*">3+="#-<& <=#"+="#-& (>& =#3)-& I#(;$)-)& L$*23*)& O$=,& 3& Q">>-#& 3A3$*<=& =,-& +%+2$+32&

>2"+="3=$(*<&-MI-#$-*+-)& $*&N(<=&(=,-#& $*)"<=#$32$:-)&+("*=#$-<8&Z<&($2&I#$+-<& #(<-E&L$*23*)&O3<&

3Q2-&=(&-MI3*)&-NI2(%N-*=&3*)&I#()"+=$(*&$*&=,(<-&<-+=(#<&-MI(#=$*A&=(&=,-&/RR6&=(&>$*3*+-&=,-&

,$A,-#&+(<=&(>&-*-#A%&$NI(#=<8&&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
F&R--&9(==(23E&1%.(;&3*)&^(#(2-;&`JGcCa&3*)&]Q23=,&3*)&X-=-&`JGGDa&>(#&3&N(#-&+(NI2-=-&)$<+"<<$(*&(>&=,-&,$<=(#%&
(>&=#3)-&#-23=$(*<&Q-=O--*&=,-&/RR6&3*)&L$*23*)&3*)&=,-&Q$23=-#32&+2-3#$*A&<%<=-N8&



& b

]*& =,-& -MI(#=& <$)-E& =,-& >$;-K%-3#& =#3)-& 3A#--N-*=<& -<=3Q2$<,-)& -MI2$+$=& 7"(=3<& >(#& =,-&

-MI(#=&(>&N3*">3+="#-<&=(&=,-&/RR68&P,$2-&=,-&=(=32&;(2"N-&(>&-MI(#=<&O3<&-<=3Q2$<,-)&Q%&=,-&

Q$23=-#32&=#3)-&3A#--N-*=E&=,-&<I-+$>$+&7"3*=$=$-<&3*)&"*$=&I#$+-<&(>&=,-&$=-N<&=(&Q-&-MI(#=-)&O3<&

-<=3Q2$<,-)&=,#("A,&)$#-+=&*-A(=$3=$(*<8&@%I$+322%E&=#3)-&3<<(+$3=$(*<&+(*)"+=-)&=,-&*-A(=$3=$(*<E&

3II2$-)& >(#& -MI(#=& 2$+-*<-<& >#(N& =,-& L$**$<,& A(;-#*N-*=E& 3*)& )$<=#$Q"=-)& =,-& #$A,=<& =(& -MI(#=&

3N(*A&=,-$#&N-NQ-#<8&Z&.-%&+(*)$=$(*&(>&=,-&-MI(#=&2$+-*<-&O3<&3*&cD&I-#+-*=&)(N-<=$+&+(*=-*=&

#-<=#$+=$(*8& @,-& N3U(#$=%& (>& -MI(#=<& =(& =,-& /RR6& =((.& =,-& >(#N& (>& N3*">3+="#-)& A(()<& 3*)&

N3+,$*-#%&3*)&=#3*<I(#=&-7"$IN-*=E&O,$+,&$*+2")-)&=,-&I#()"+=$(*&(>&<,$I<8&&

Y=&O3<&O$)-2%&I-#+-$;-)&=,3=&-MI(#=$*A&=(&=,-&/RR6&O3<&3&2"+#3=$;-&Q"<$*-<<&>(#&L$**$<,&

>$#N<8& X#-K+(NN$=N-*=& =(& =,-& >$;-K%-3#& +(*=#3+=<& -2$N$*3=-)& -M+,3*A-& #3=-& 3*)& Q"<$*-<<& +%+2-&

#$<.& >(#& >$#N<8&R"#;-%<&(>&N3*3A-#<&3*)& $*)"<=#%&-MI-#=<& $*)$+3=-)& =,3=&R(;$-=& =#3)-&O3<&3& 2(O&

#$<.E&2(O&+(<=E&3*)&2(*AK=-#N&Q"<$*-<<8&Y*&3&<"#;-%&(>&=,-&<=#"+="#32&->>-+=<&(>&R(;$-=&=#3)-&(*&=,-&

L$**$<,& -+(*(N%E& ^3U3<=-& `JGGFE& I8& FGa& +(*+2")-<& =,3=& [iR(;$-=j& -MI(#=<& <--N& =(& ,3;-& Q--*&

-M+-I=$(*322%& I#(>$=3Q2-8\& &9(#-& >(#N322%E&^3U3<=-& `JGGFa& "<-<& "*$=& I#$+-<& (>& R(;$-=& 3*)& *(*K

R(;$-=& -MI(#=<& 3*)& -<=$N3=-<& =,3=& =,-& I#$+-<& (>& -MI(#=<& =(& =,-& R(;$-=& /*$(*& O-#-& 3=& 2-3<=& G8b&

I-#+-*=& ,$A,-#& =,3*& =,(<-& >(#& -MI(#=<& =(& O-<=-#*&N3#.-=<8&P-& >$*)& 3*& -;-*& 23#A-#& Cd& I-#+-*=&

N3#."I& O,-*& O-& #-I2$+3=-& ^3U3<=-S<& 3*32%<$<& "<$*A&N(#-& #-+-*=& =#3)-& )3=3& 3=& bK)$A$=K2-;-2& (>&

)$<3AA#-A3=$(*& >(#& JGGD8& @,$<&N3#."I& <"AA-<=<& =,3=& $>& 3& L$**$<,& $*)"<=#%& #-)$#-+=-)& $=<& R(;$-=&

=#3)-& =(& (=,-#& +("*=#$-<E& $=<& A(()<& O("2)& Q-& +(NI-=$=$;-& (*2%& $>& <(2)& 3=& 3& JD& =(& Cd& I-#+-*=&

)$<+("*=8C& T-*+-E& =,-& L$**$<,& -+(*(N%& O3<& <"Q<$)$:-)& Q%& (;-#;32"-)& I#$+-<& (>& L$**$<,&

N3*">3+="#-<& Q3#=-#-)& >(#& R(;$-=& ($2& <(& =,3=& =,-& ->>-+=$;-& I#$+-& (>& R(;$-=& ($2& O3<& 3=& 2-3<=& JD&

I-#+-*=&+,-3I-#&=,3*&$=<&N3#.-=&I#$+-8&&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
C&@,-#-&3#-&<-;-#32&#-3<(*<&O,%&=,-&/RR6&O3<&O$22$*A&=(&(;-#I3%&>(#&L$**$<,&A(()<8&L$#<=E&*-"=#32&L$*23*)&O3<&=,-&
.-%& <("#+-& (>& N()-#*& P-<=-#*& .*(OK,(O& >(#& =,-& R(;$-=& /*$(*8& L(#& -M3NI2-E& L$*23*)& <"II2$-)& I#()"+=<& O$=,&
<-*<$=$;-& =-+,*(2(A$-<& <"+,&3<&)--IK<-3& <"QN-#<$Q2-E&*"+2-3#& $+-Q#-3.-#<E& =-2-+(NN"*$+3=$(*<&-7"$IN-*=& `4(.$3aE&
-=+8&]=,-#&+("*=#$-<&,3)&N"+,&=$A,=-#&-MI(#=&+(*=#(2<&3A3$*<=&=,-&R(;$-=&Q2(+E&O$=,&I3#=$+"23#&>(+"<&(*&Q2(+.$*A&=,-&
=#3*<>-#&(>&=-+,*(2(A%8&R-+(*)E&=,-&R(;$-=&/*$(*&"<-)&=,-&L$**$<,KR(;$-=&=#3)-&3<&3&23Q&>(#&=-<=$*A&;3#$("<&>(#N<&(>&
+3I$=32$<=& 3*)& <(+$32$<=& +((I-#3=$(*8& X(2$=$+32& 2-3)-#<& $*& L$*23*)& 3*)& =,-& /RR6& ;$-O-)& =#3)-& 3<& 3& A"3#3*=--& (>&
I-3+->"2& +(K-M$<=-*+-8&L(#& -M3NI2-E&/#,(&^-..(*-*E& =,-&L$**$<,&I#$N-&N$*$<=-#& 3*)&I#-<$)-*=& >(#& =,#--&)-+3)-<E&
O#(=-&$*&JGeWE&[k("#&O,(2-&<=3Q2-&>(#-$A*&I(2$+%&+("#<-&)-N3*)<&=,3=&O-&)(&.--I&=,-&R(;$-=&N3#.-=<8\&@,$#)E&=,-&
R(;$-=&<"Q<$)%&O3<&3$N-)&3=&N3$*=3$*$*A&I(2$=$+32&<=3="<&7"(&$*&L$*23*)&O,-#-&2->=&I3#=$-<&I23%-)&3*&$NI(#=3*=&#(2-8&
Z& >(#N-#& 2-3)-#& (>& R(;$-=& $*=-22$A-*+-& $*& L$*23*)& (*+-&O#(=-E& []*-& +3*& A(& =(& 3*%& 2-*A=,<& $*& =,$*.$*AE& O,-=,-#&
^-..(*-*&O3<&3&R(;$-=&l3A-*=&(>&$*>2"-*+-SE&Q"=&,3#)2%&3*%Q()%&)-*$-<&=,3=&=,-&L$**<&,3)&3&I#-<$)-*=&O,(&I"NI-)&
-*(#N("<& 3N("*=<& (>& -+(*(N$+& Q-*->$=& >#(N&R(;$-=& 2-3)-#<& 3A3$*<=& <,(#=K=-#N& I(2$=$+32& +(*+-<<$(*<&k& 3*)& =,"<&
L$**$<,&<=3*)3#)<&(>&2$;$*A&$*+#-3<-)\&`+$=-)&$*&R"=-23&FDDea8&



& d

L$**$<,&-MI(#=<&=(&=,-&/RR6&O-#-&=%I$+322%&<I-+$32$:-)&>(#&=,-&R(;$-=&N3#.-=&3*)&)$)&*(=&

+(NI-=-&)$#-+=2%&O$=,&I#()"+=<&=#3)-)&$*&O-<=-#*&N3#.-=<8&@(&3<<-<<&=,-&)-A#--&(>&<I-+$32$:3=$(*&

(>&=,-&A(()<&)-<=$*-)&>(#&=,-&/RR6E&^3U3<=-&`JGGFa&+(NI"=-<&=,-&<,3#-&(>&R(;$-=&-MI(#=<&3=&WK

)$A$=& 2-;-2& (>& 0004& +23<<$>$+3=$(*& 3*)& >$*)<& <=#(*A& +(*+-*=#3=$(*& (>& =#3)-8& 0(*)$=$(*32& (*&

-MI(#=$*A&3&A(()&=(&=,-&53<=E&N(#-&=,3*&cD&I-#+-*=&(>&322&-MI(#=<&(>&=,$<&A(()&O-*=&=(&<(+$32$<=&

+("*=#$-<8&Z=& =,-&N(#-&)-=3$2-)&eK)$A$=& 2-;-2E&^3U3<=-& `JGGFa& $)-*=$>$-<&JCC& $=-N<&O$=,&3&R(;$-=&

-MI(#=&<,3#-&-M+--)$*A&GD&I-#+-*=8&@,-<-&$=-N<&+(*<=$="=-)&3II#(M$N3=-2%&WD&I-#+-*=&(>&-MI(#=<&

=(&=,-&/RR68&^3U3<=-&`JGGFa&#-I(#=<&=,3=&Q-+3"<-&(>&=,-&,$A,2%&<I-+$32$:-)&*3="#-&(>&A(()<&=#3)-)&

O$=,&=,-&0("*+$2&(>&9"="32&5+(*(N$+&Z<<$<=3*+-&`095ZaE&=,-&+(223I<-&(>&=#3)-&O$=,&=,-&53<=-#*&

N3#.-=<&O3<& +(NI-*<3=-)& (*2%& =(& 3& ;-#%& 2$N$=-)& -M=-*=& Q%& #-)$#-+=$*A& =#3)-& =(& =,-&P-<=8& @,-&

-M=-*=& (>& <I-+$32$:3=$(*& O3<& <"+,& =,3=& >$#N<S& +3I3+$=%& )-;-2(I-)& >(#& =#3)$*A& O$=,& =,-& /RR6&

Q-+3N-&N(#-&(#&2-<<&(Q<(2-=-&(;-#*$A,=8WEb&

@3Q2-&J&<,(O<&-MI(#=<&=(&=,-&/RR6&Q%&<-+=(#E&3<&3&<,3#-&(>&<-+=(#32&-MI(#=<&3*)&3<&3&<,3#-&

(>& <-+=(#32& ;32"-& 3))-)8& @,-& =3Q2-& >(+"<-<& (*& =,-& %-3#& JGccE& Q->(#-& =,-& "*+-#=3$*=$-<& (>&

X-#-<=#($.3& Q-A3*& =(& )$<#"I=& =#3)-& +(*=#3+=<8& ZN(*A& =,-& <-+=(#<& O$=,& ,-3;$-<=& R(;$-=K=#3)-&

-MI(<"#-&O-#-&=-M=$2-<E&=-M=$2-&I#()"+=<E&2-3=,-#&3*)&>((=O-3#E&O$=,&R(;$-=&-MI(#=<&3++("*=$*A&>(#&

FG& I-#+-*=& (>& -MI(#=<& 3*)& CW& I-#+-*=& (>& ;32"-& 3))-)8& 93+,$*-#%& 3*)& -7"$IN-*=& 32<(& ,3)&

<$A*$>$+3*=&R(;$-=& -MI(<"#-& 3=& Q(=,& =,-& 3AA#-A3=-& 3*)&)$<3AA#-A3=-)& 2-;-28&@,-& <-+=(#&O$=,& =,-&

,-3;$-<=& -MI(<"#-& O3<& =#3*<I(#=& -7"$IN-*=E& 3*)& =,$<& -MI(<"#-& $<& >"#=,-#& +(*+-*=#3=-)& $*&

<,$IQ"$2)$*A& `cb&I-#+-*=&(>& -MI(#=<&)-<$A*3=-)& >(#& =,-&/RR6&3*)&FFb&I-#+-*=&(>&;32"-& 3))-)a&

3*)& #3$2#(3)& -7"$IN-*=& `cd& I-#+-*=& (>& -MI(#=<& =(& /RR6& 3*)& JDC& I-#+-*=& (>& ;32"-& 3))-)a8& Z&

N-<<3A-& (>& @3Q2-& J& $<& =,3=&O,$2-& <(N-&N3*">3+="#$*A& <-+=(#<&O-#-& I3#=$+"23#2%& <I-+$32$:-)& $*&

A(()<&)-<=$*-)&>(#&=,-&R(;$-=&N3#.-=E&*(&<-+=(#&O3<&>"22%&$<(23=-)&>#(N&=,-&2(<<&(>&R(;$-=&=#3)-8&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
W&@,-&>3+=&=,3=&L$**$<,&-MI(#=<&=(&=,-&/RR6&+("2)&,3;-&,3)&3&2$N$=-)&<"++-<<&$*&=,-&P-<=&O3<&+2-3#2%&"*)-#<=(()&3=&
=,-&=$N-8&/#,(&^-..(*-*E&X#-<$)-*=&(>&=,-&6-I"Q2$+&3*)&3&;-#%&3+=$;-&I#(N(=-#&(>&=#3)-&3*)&-+(*(N$+&+((I-#3=$(*&
O$=,&=,-&R(;$-=&/*$(*E&O#(=-&$*&3&I#$;3=-&2-==-#&(*&FD&4(;-NQ-#&JGeFB&[P-&N"<=&(>&*-+-<<$=%&N3$*=3$*&3&#-23=$;-2%&
23#A-&=#3)-&O$=,&=,-&P-<=E&Q"=&(>&N"+,&$NI(#=3*+-&$<&=,-&>3+=&=,3=&O-&3#-&3Q2-&=(&<-22&=(&=,-&R(;$-=&N3#.-=&$*&=,-&N3$*&
<"+,&A(()<&=,3=&O("2)&Q-&;-#%&)$>>$+"2=&=(&N3#.-=&$*=(&=,-&P-<=8\&0$=-)&$*&R"=-23&`FDDba8&
b&Z*(=,-#&$NI(#=3*=&3<I-+=&(>&=#3)-&O$=,&=,-&/RR6&O3<&$*)"<=#%&+(*+-*=#3=$(*8&]*2%&dDD&(#&<(&>$#N<&-MI(#=-)&=(&=,-&
/RR6&$*& =,-&JGeD<E&O,$2-&N(#-& =,3*&CEDDD&>$#N<&-MI(#=-)& =(&RO-)-*&`R"=-23&JGGJa8& Y*&JGcG& =,-& =(=32&*"NQ-#&(>&
L$**$<,&-MI(#=-#<&=(&=,-&/RR6&O3<&JEdcc8&@,-&>$;-&23#A-<=&-MI(#=-#<&3++("*=-)&>(#&CG8G&I-#+-*=&(>&322&-MI(#=<E&=,-&
>$>=%&23#A-<=&>(#&ec8e&I-#+-*=E&JJd&23#A-<=&>(#&GD&I-#+-*=&`R"=-23&FDDba8&@,$<&+(*+-*=#3=$(*&(>&=,-&L$**$<,KR(;$-=&=#3)-&
#-<-NQ2-<&=#3)-&O$=,$*&095Z8&'$;-*&=,$<&+(*+-*=#3=$(*E&-+(*(N$-<&(>&<+32-&O-#-&(>=-*&+$=-)&3<&3*&$NI(#=3*=&<("#+-&
(>&I#(>$=3Q$2$=%& $*& =,-&L$**$<,KR(;$-=& =#3)-8&@,-&<+32-&(>&I#()"+=$(*&32<(&(>=-*&$NI2$-<& =,3=&>$#N<&O-#-&2$.-2%&=(&Q-&
N"2=$KI#()"+=8&



& e

@,-&+(223I<-&(>&R(;$-=&=#3)-&O3<&23#A-2%&"*3*=$+$I3=-)8&Y=&O3<&+2-3#&=,3=&=,-&R(;$-=&/*$(*&

O3<&"*)-#&)$<=#-<<& $*& =,-& 23=-&JGcD<E&3*)& =,3=&<(N-&L$**$<,&+(NI3*$-<& >3+-)&)$>>$+"2=%& $*& =,-$#&

=#3)-& )-32$*A<& O$=,& =,-& R(;$-=<8& T(O-;-#E& *-O<& 3#=$+2-<& 3*)& I(2$+%& 3*32%<-<& >#(N& =,-& I-#$()&

<"AA-<=&=,3=&L$**$<,&A(;-#*N-*=&(>>$+$32<&3*)&>$#N<&#-N3$*-)&(I=$N$<=$+&3Q("=&=,-&>"="#-&(>&=#3)-&

O$=,&=,-&/RR68d&

@,-&+(223I<-&O3<&7"$+.&3*)&)--I8&YNI(#=<&(>&($2&>#(N&=,-&/RR6&>-22&>#(N&c8F&N$22$(*&=(*<&

$*&JGcG&=(&J8C&N$22$(*&=(*<&$*&JGGF8&5MI(#=<&="NQ2-)&)(O*&Q%&cW&I-#+-*=&(;-#&=,-&<3N-&I-#$()8&

L$A"#-&F&<,(O<&=,-&-MI(#=<&(>&>("#&$*)"<=#$-<&=,3=&<-*=&3&<$A*$>$+3*=&<,3#-&(>&=,-$#&-MI(#=<&=(&=,-&

/RR6& `03Q2-& 3*)& O$#-& O$=,& =,-& JGGD& R(;$-=& <,3#-& (>& =(=32& -MI(#=<& (>& CD& I-#+-*=m& 63$2#(3)&

-7"$IN-*=<&O$=,&Gd&I-#+-*=m&R,$IQ"$2)$*A&O$=,&eW&I-#+-*=m& 3*)&L((=O-3#&O$=,&WC&I-#+-*=a8& Y*&

A-*-#32E&=,-&2(<<&(>&R(;$-=&-MI(#=<&+3"<-)&=(=32&-MI(#=<&=(&>322E&<"AA-<=$*A&=,3=&=,-&A(()<&O-#-&*(=&

#-)$#-+=-)& =(& (=,-#& +("*=$-<8&Z>=-#& =,-& +(223I<-& (>& =#3)-&O$=,& =,-&/RR6& $*&H-+-NQ-#& (>& JGGDE&

-*=$#-&$*)"<=#$-<&,3)&=(&Q-&#-(#A3*$:-)&=,#("A,("=&=,-&-3#2%&JGGD<8&5;-*&>(#&$*)"<=#$-<&=,3=&,3)&

<(N-&-MI(#=&#-+(;-#%&`-8A8E&<,$IQ"$2)$*AaE&=,-&2(<<&(>&=,-&R(;$-=&N3#.-=&O3<&I3$*>"2&3<&$=&$*;(2;-)&

N3U(#&=#3*<>(#N3=$(*<&$*&I#()"+=&2$*-<8&@,-&<=#3=-A%&(>&[$+-Q#-3.-#<&>(#&=,-&+(NN"*$<=<E&2"M"#%&

2$*-#<&>(#&=,-&+3I$=32$<=<\&N-3*=&=,3=&I#()"+=$(*&>3+$2$=$-<&<I-+$32$:-)&>(#&R(;$-=&I#()"+=$(*&,3)&=(&

Q-&<,"=&)(O*8e&&

@(& >"22%& "*)-#<=3*)& =,-& #-3+=$(*& (>& =,-& L$**$<,& -+(*(N%& =(& =,-& +(223I<-& (>& =,-& R(;$-=&

=#3)-E& $=& $<& $NI(#=3*=& =(& -M3N$*-& =,-& L$**$<,& 23Q(#&N3#.-=& Q-+3"<-& (>& $=<& ;-#%& ,$A,& )-A#--& (>&

"*$(*$:3=$(*8& Y*&JGGCE&3II#(M$N3=-2%&cb&I-#+-*=&(>&O(#.-#<&Q-2(*A-)& =(&"*$(*<&3*)&32N(<=&Gb&

I-#+-*=& (>& O(#.-#<& O-#-& +(;-#-)& Q%& +(22-+=$;-& 3A#--N-*=<& `1n+.-#N3*& 3*)& /"<$=32(E& FDDda8&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
d&L(#&-M3NI2-E&$*&V"2%&JGGD&=,-&P322&R=#--=&V("#*32&#-I(#=-)&=,3=&L$**$<,&X#-N$-#&T3##$&T(2.-#$&O3<&<"#I#$<-)&Q%&=,-&
3**("*+-N-*=& =,3=& =,-&R(;$-=&/*$(*&O("2)& -*)& =,-& Q$23=-#32& 3A#--N-*=& $*&H-+-NQ-#E& -3#2$-#& =,3*&O3<& (#$A$*322%&
I23**-)8&Z&#-I#-<-*=3=$;-&(>&=,-&+-*=#32&Q3*.&<"AA-<=-)&=,3=&$=&O3<&<=$22&I(<<$Q2-&=,3=&=,-&<%<=-N&O("2)&Q-&#->(#N-)E&
3*)&*(=&>"22%&)$<N3*=2-)8&@,-&I#$;3=-&<-+=(#&O3<&-7"322%&<"#I#$<-)&Q%&=,-&+(223I<-&(>&=,-&R(;$-=&=#3)-8&L(#&-M3NI2-E&
4(.$3&#-N3$*-)&+(*>$)-*=&=,3=&<32-<&=(&=,-&R(;$-=&/*$(*&O("2)&+(*=$*"-&3=&=,-$#&N$)KJGcD&2-;-2<8&Y*&JGGJ&4(.$3S<&
<32-<& =(& =,-&/RR6& +3N-& $*& 3=& U"<=& F&N$22$(*&N3#..3& $*<=-3)& (>& JFJ&N$22$(*&N3#..3& 3<& I#(U-+=-)8&9(#-& Q#(3)2%E&
V(*"*A& `FDDca& 3#A"-<& =,3=& I#(>-<<$(*32& >(#-+3<=-#<& >3$2-)& =(& I#-)$+=& =,-& =$N$*A& 3*)& 23=-#& =,-& )-I=,& (>& =,-& +(N$*A&
#-+-<<$(*3<&O-22&3<&=,-&+(223I<-&(>&=,-&/RR6&
e&R"=-23&`JGGJa&I#(;$)-<&3&+3<-&<=")%&(>&=,-&<,$IQ"$2)$*A&$*)"<=#%&$*&L$*23*)8&L$**$<,&<,$IQ"$2)-#<&,3)&<"II2$-)&=,-&
R(;$-=& /*$(*& <$*+-& JGWD<8& @,-& N3U(#& +(NI3*$-<& O-#-& f32N-=& `<=3=-K(O*-)aE& 6-I(23E& P3#=<$23E& 3*)& T(22N$*A8&
T(22N$*A&O3<&=,-&(*2%&(*-&(>&=,-<-&>$#N<&<I-+$32$:-)&$*&<,$IQ"$2)$*A8&@,-&(=,-#&+(NI3*$-<&O-#-&23#A-&+(#I(#3=$(*<&
O$=,& 3& Q#(3)& *(N-*+23="#-& (>& I#()"+=<8& T$<=(#$+322%& <,$I%3#)<& >3#-)& O-22& $*& =-#N<& (>& I#(>$=<& 3*)& 3++"N"23=-)& 3&
"*$7"-&.*(OK,(O&$*&=,-&$*)"<=#%8&L(#&-M3NI2-E&N(<=&$+-Q#-3.-#<&(I-#3=$*A&$*&=,-&O(#2)&O-#-&I#()"+-)&$*&L$*23*)8&
P$=,&=,-&+(223I<-&(>&=,-&R(;$-=&/*$(*E&=,-&<,$I%3#)<&O-#-&$*&)--I&=#("Q2-8&X(2$+%N3.-#<&3*)&Q"<$*-<<&+$#+2-<&O-#-&
(I-*2%& )$<+"<<$*A& O,-=,-#& =,-& R(;$-=<& O("2)& 322(O& =,-<-& +(NI3*$-<& =(& A(& Q3*.#"I=8& f32N-=S<& <,$IQ"$2)$*A&
(I-#3=$(*<&O-#-& <(2)& =(&P3#=<$23E& O,$+,& .*(O$*A2%& =((.& (#)-#<& >(#& 2(<<KN3.$*A& 2"M"#%& +#"$<-<& `3*(=,-#& >$-2)& (>&
<I-+$32$:3=$(*a& >(#& =,-& 03#$QQ-3*E& "*)-#-<=$N3=-)& )(N-<=$+& +(<=& $*+#-3<-<& 3*)& )-+23#-)& $=<& <,$IQ"$2)$*A& Q#3*+,&
$*<(2;-*=8&@,-&*-O&+(NI3*%&-<=3Q2$<,-)&"I(*&=,-&#"$*<&(>&P3#=<$23K93#$*-&O3<&23=-#&<(2)&=(&3&4(#O-A$3*&+(NI3*%8&



& c

R$*+-&N(<=& -NI2(%-#<& 3#-&(#A3*$:-)& $*& >-)-#3=$(*<E& =,-&O3A-&Q3#A3$*$*A&*(#N322%& <=3#=<& 3=& =,-&

*3=$(*32&2-;-28&Y>&3&>-)-#3=$(*&(#&"*$(*&#-U-+=<&=,-&*3=$(*KO$)-&3A#--N-*=E&$=&+3*&*-A(=$3=-&$=<&(O*&

=-#N<8& 0(22-+=$;-& 3A#--N-*=<& <=$I"23=-& =,-& O3A-<& >(#& )$>>-#-*=& 2-;-2<& (>& U(Q& +(NI2-M$=%E&

-)"+3=$(*E& -=+8& $*& 3& A$;-*& $*)"<=#%8& @%I$+322%E& 3A#--N-*=<& 322(O& "IO3#)& O3A-& )#$>=& $>& >$#N<&

I-#>(#N&O-228&Z2=,("A,&=,-&A(;-#*N-*=&)(-<&*(=&,3;-&3&>(#N32&#(2-& $*& =,-&Q3#A3$*$*A&I#(+-<<E&

=,-&A(;-#*N-*=&"<"322%&$*=-#N-)$3=-<&*-A(=$3=$(*<8c&4(=&<"#I#$<$*A2%E&L$*23*)&$<&(>=-*&+23<<$>$-)&

3<&3&+("*=#%&O$=,&,$A,2%&+-*=#32$:-)&O3A-&<-==$*A&`-8A8E&1(=-#(&-=&32&FDDWa8&

/*$(*<&)$)&*(=&3A#--&=(&+"=&*(N$*32&O3A-<&$*&JGGFKJGGCE&O,$+,&O-#-&=,-&I-3.&%-3#<&(>&

=,-&)-I#-<<$(*8G&Y*<=-3)E&O3A-<&O-#-&>#(:-*&3=&=,-&JGGJ&2-;-28&L$A"#-&C&#-I(#=<&=,-&)$<=#$Q"=$(*&(>&

O3A-& +,3*A-<& (;-#& JGGDKJGGW& >(#& $*)$;$)"32& O(#.-#<8& @,-#-& $<& 3& +2-3#& <I$.-& 3=& :-#(& I-#+-*=&

+,3*A-&>(#&N(<=&=%I-<&(>&O(#.-#<&$*&JGGF&3*)&JGGC8JD&R=#$.$*A2%E&=,-&>#3+=$(*&(>&O(#.-#<&O$=,&*(&

O3A-&+,3*A-&#-3+,-)&eb&I-#+-*=8&@,"<E&=,-&*3=$(*32&3A#--N-*=&O3<&Q$*)$*A&>(#&3&Q#(3)&3##3%&(>&

>$#N<&3*)&O(#.-#<8&'$;-*&=,3=&$*>23=$(*&O3<&7"$=-&N()-#3=-&$*&=,-&JGGD<E&#-32&O3A-<&>-22&(*2%&=(&3&

2$N$=-)&-M=-*=8&@,-<-&>$*)$*A<&3#-&+(*<$<=-*=&O$=,&H$+.-*<&-=&32& `FDDea&O,(&+$=-&L$*23*)&3<& =,-&

+("*=#%&O$=,&(*-&(>&=,-&A#-3=-<=&)(O*O3#)&O3A-&#$A$)$=$-<8&

Z<& O-& O$22& #-I(#=& 23=-#E& =,-& )%*3N$+<& (>& O3A-<& 3=& =,-& N3+#(& 2-;-2& 3#-& <$N$23#& =(& =,-&

)%*3N$+<&(>&O3A-<&3=&=,-&N$+#(&2-;-28&RI-+$>$+322%E&O3A-<&3=&=,-&3AA#-A3=-&2-;-2&,3)&3&;-#%&O-3.&

)(O*O3#)&3)U"<=N-*=&)"#$*A& =,-&L$**$<,&'#-3=&H-I#-<<$(*8&]"#&N$+#(& 2-;-2&-;$)-*+-&<=#(*A2%&

<"AA-<=<& =,3=& ;-#%& <2"AA$<,& 3)U"<=N-*=& (>& O3A-<& 3=& =,-& 3AA#-A3=-& 2-;-2& #->2-+=<& A-*"$*-&O3A-&

#$A$)$=%&#3=,-#&=,3*&+(NI(<$=$(*32&+,3*A-<&$*&-NI2(%N-*=8&P-&+(*+2")-&=,3=&O3A-&<=$+.$*-<<&O3<&

3&I#(N$*-*=&>-3="#-&(>&=,-&L$**$<,&23Q(#&N3#.-=&)"#$*A&=,-&)-I#-<<$(*8&&

&

III A Model of Trade-Induced Great Depressions 
Y*&=,$<&<-+=$(*&O-&)-;-2(I&3&N()-2&(>&=,-&L$**$<,&-+(*(N%&=,3=&+3I="#-<&=,-&.-%&>-3="#-<&(>&=,-&

=#3)$*A&#-23=$(*<,$I&Q-=O--*&=,-&R(;$-=&/*$(*&3*)&L$*23*)&3<&O-22&3<&=,-&L$**$<,&23Q(#&N3#.-=8&

@,-<-&>-3="#-<&$*+2")-&=,-&;(2"N-&(>&=#3)-E&=,-&+(NI(<$=$(*&(>&=#3)-&`Q3#=-#&(>&N3*">3+="#-<&>(#&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
c&R--&R*-22N3*&`FDDba&>(#&3&N(#-&)-=3$2-)&)-<+#$I=$(*&(>&=,-&O3A-&Q3#A3$*$*A&I#(+-<<&$*&L$*23*)8&&
G&@3Q2-&5F&I#(;$)-<&3&<"NN3#%&(>&O3A-&3A#--N-*=<&$*&=,-&JGGD<8&
JD& @,-#-& $<&N(#-& ;3#$3Q$2$=%& $*&O3A-& +,3*A-<& >(#&N3*"32&O(#.-#<8&P-& <,("2)& *(=-& =,3=& =,-& )$<=#$Q"=$(*& (>&O3A-&
+,3*A-<&>(#&N3*"32&O(#.-#<&$*&JGGFKJGGC&$<&<$N$23#&=(&=,-&)$<=#$Q"=$(*&(>&O3A-<&+,3*A-<&$*&(=,-#&%-3#8&Y*&I3#=E&=,$<&
)$<=#$Q"=$(*& #->2-+=<& =,-& >3+=& =,3=& -3#*$*A<& (>&N3*"32&O(#.-#<& 3#-&N(#-& ;3#$3Q2-& )"-& =(& +,3*A-<& $*&,("#<&O(#.-)8&
0,3*A-<&$*&O3A-&#3=-<&3#-&N"+,&N(#-&)(O*O3#)&#$A$)&`<--&R*-22N3*E&FDDWa8&&



& G

($2aE& (;-#;32"-)& =-#N<& (>& =#3)-E& 2(O& -23<=$+$=%& (>& <"Q<=$="=$(*& Q-=O--*& A(()<& )-<=$*-)& >(#& =,-&

R(;$-=&N3#.-=&3*)&O-<=-#*&N3#.-=<E&3*)&#$A$)&23Q(#&N3#.-=<8&

P-&N()-2& =,-&L$**$<,& -+(*(N%& 3<& 3& <N322& (I-*& -+(*(N%&O$=,& =,#--& <-+=(#<8& R-+=(#& J&

`*(*KR(;$-=& <-+=(#a& I#()"+-<& 3& =#3)-)& A(()& +(*<"N-)& 3=& ,(N-& 3*)& <(2)& 3Q#(3)& $*& O-<=-#*&

N3#.-=<8& R-+=(#& F& `R(;$-=& <-+=(#a& I#()"+-<& 3& A(()& =,3=& +3*& Q-& +(*<"N-)& 3=& ,(N-& (#& <(2)&

-M+2"<$;-2%& =(& =,-& R(;$-=& /*$(*8& R-+=(#& C& `<-#;$+-<a& I#()"+-<& *(*K=#3)3Q2-& A(()<8& P-& "<-&

Q3<-2$*-&>"*+=$(*32&>(#N<&3*)&I3#3N-=-#<&=,3=&<--N&=,-&N(<=&+(*<$<=-*=&O$=,&=,-&L$**$<,&)3=3&(#&

=,3=&,-2I&"<&<$NI2$>%&=,-&3*32%<$<8JJ&&

Households 
@,-& #-I#-<-*=3=$;-&,("<-,(2)&+,((<-<&3& 2$>-=$N-&I23*& >(#&+(*<"NI=$(*&3*)& 23Q(#&322(+3=$(*<& =(&

N3M$N$:-&"=$2$=%& J F CD
` E E E a!

! ! ! !!
" " # $ $ $ E&O,-#-&#&$<&3&05R&+(*<"NI=$(*&3AA#-A3=(#&(;-#&

>("#&+(*<"NI=$(*&A(()<&3*)&$%!&>(#&%oJEFEC&$<&=,-&23Q(#&<"II2$-)&=(&-3+,&<-+=(#8&@,-&+(*<"NI=$(*&

3AA#-A3=(#&$<&A$;-*&Q%& Jh
J J F F C C W Wp q& & & & &

! ! ! ! !# & & & & &O,-#-&Jh`J a& &$<&=,-&-23<=$+$=%&

(>& <"Q<=$="=$(*& $*& +(*<"NI=$(*E& ' & 3#-& O-$A,=<& $*& =,-& +(*<"NI=$(*& 3AA#-A3=(#E& &J!& $<& =,-&

+(*<"NI=$(*&(>&=,-&A(()&I#()"+-)&Q%&<-+=(#&JE&&F!&$<&=,-&+(*<"NI=$(*&(>&=,-&A(()&I#()"+-)&Q%&

=,-&<-+=(#&O$=,&R(;$-=&-MI(<"#-E&&C!&$<&=,-&+(*<"NI=$(*&(>&<-#;$+-<E&3*)(&W!&$<&=,-&+(*<"NI=$(*&(>&

3&A(()&$NI(#=-)&>#(N&=,-&O-<=-#*&N3#.-=<8JF&&

P-& >(22(O& '#--*O(()E& T-#+(O$=:& 3*)& T">>N3*& `JGcca& 3*)& 3<<"N-& 3& I-#$()& "=$2$=%&

>"*+=$(*& CJ F CJ F

J F C

`J aJJ JJ
J F C J F CJ J J J` E E E a! ! ! ! ! ! ! !" # $ $ $ # $ $ $ & O,-#-& J h & $<& =,-&

-23<=$+$=%&(>&$*=-#=-NI(#32&<"Q<=$="=$(*E&Jh ' &$<&=,-&L#$<+,&-23<=$+$=%&(>&23Q(#&<"II2%&$*&<-+=(#&'&3*)&

' &$<&=,-&<+32-&(>&)$<"=$2$=%&>#(N&O(#.$*A&$*&<-+=(#&'8&4(=-&=,3=&23Q(#&$<&<-+=(#&<I-+$>$+&3*)&,-*+-&

O3A-<& 3#-& *(=& A-*-#322%& -7"32$:-)& 3+#(<<& <-+=(#<8JC& @(=32& -NI2(%N-*=& $<& )->$*-)& 3<&

J F C! ! ! !$ $ $ $ 8&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
JJ&P-&I#(;$)-&$*&ZII-*)$M&H&3&)-=3$2-)&<-*<$=$;$=%&3*32%<$<&=,3=&<,(O<&=,3=&("#&#-<"2=<&3#-&#(Q"<=&=(&#-23M$*A&<-;-#32&
3<<"NI=$(*<&(>&=,-&Q3<-2$*-&<-="I8&Y*&I3#=$+"23#E&O-&$*=#()"+-&,3Q$=&I-#<$<=-*+-&$*&+(*<"NI=$(*E&;3#%&-23<=$+$=$-<&(>&
<"Q<=$="=$(*&(>&<-+=(#32&23Q(#&<"II2$-<E&322(O&>(#&3)U"<=N-*=&+(<=<&$*&$*;-<=N-*=&3*)&23Q(#E&322(O&>(#&2-<<K=,3*K"*$=3#%&
-23<=$+$=%&(>&<"Q<=$="=$(*&Q-=O--*&+3I$=32&3*)&23Q(#&3*)&$*=#()"+-&)-+#-3<$*A&#-="#*<&=(&<+32-8&&&
JF& @,-& >("#=,& +(*<"NI=$(*& A(()& 322(O<& =,-&N()-2& =(& +3I="#-& =,-& >3+=& =,3=& =,-& R(;$-=& =#3)-& 3++("*=-)& (*2%& >(#& 3&
>#3+=$(*&(>&=(=32&=#3)-8&
JC&P-&,3)&3&N()-2$*A&+,($+-&Q-=O--*&,3;$*A&<-+=(#&<I-+$>$+&23Q(#&<"II2%&3*)&,3;$*A&)-+#-3<$*A&#-="#*<&=(&<+32-&$*&
I#()"+=$(*8& @,-<-& =O(& (I=$(*<& -*<"#-& =,3=& =,-& I#()"+=$(*& I(<<$Q$2$=%& >#(*=$-#& $<& +(*+3;-& 3*)& ,-*+-& =,-& N()-2&
-+(*(N%& )(-<& *(=& >"22%& <I-+$32$:-& `<--& 13M=-#& `JGGFa& >(#& N(#-& )-=3$2<& (*& 2$*-3#$=%h+(*+3;$=%& (>& =,-& I#()"+=$(*&



& JD

P-&3<<"N-&=,3=&,("<-,(2)<&3#-&-M+2"<$;-&(O*-#<&(>&)(N-<=$+&>$#N<8&T("<-,(2)<&>3+-&=,-&

>(22(O$*A&Q")A-=&+(*<=#3$*=B&

J J F F C C J J JE J F F FE J C C CE J` a ` a ` a! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !) $ ) $ ) $ * + , * + , * + , - . &

J J JE F FE C CE J F F C C W W! ! ! ! ! ! ! ! ! ! ! ! ! !. * , * , * , & / & / & / & E&& `Ja&

O,-#-&)'& $<& =,-&O3A-& #3=-& $*& <-+=(#& '& o& JEFECE&.!& $<& 3& (*-KI-#$()& Q(*)& =#3)-)& (*& $*=-#*3=$(*32&

N3#.-=<&3=&=,-&A#(<<&O(#2)&$*=-#-<=&#3=-&(>&-!E&*'&$<&=,-&I#$+-&(>&+3I$=32&$*&<-+=(#&'E&+'&$<&=,-&)$;$)-*)&

(*&+3I$=32&$*&<-+=(#&'8&

Production 
L$#N<&$*&322&=,#--&<-+=(#<&"<-&$*I"=<&(>&+3I$=32&`,aE&23Q(#&3*)&-*-#A%&`0a&=(&I#()"+-8&@,-&I#(Q2-N&

>3+-)& Q%& =,-& #-I#-<-*=3=$;-& >$#N& $*& -3+,& $*)"<=#%& $<& =(& +,((<-& $*I"=<& =(& N3M$N$:-& I#(>$=<8& Y*&

<-+=(#&'&o&JEFECE&=,-&#-I#-<-*=3=$;-&>$#N&<(2;-<&=,-&>(22(O$*A&I#(Q2-NB&&

D

FJ
E J J

D J

` J̀ a a ` Ja E
F

!
11

' '!0
'! '! ! '! '! '! '! '! ' ! '! '!-

! '!

,
/ 2 / 0 ) $ / , , / ,

,
& `Fa&

O,-#-& &$<&=,-&#3=-&(>&)-I#-+$3=$(*&(>&=,-&+3I$=32&<=(+.E& &$<&3&+3I$=32&3)U"<=N-*=&+(<=&+(->>$+$-*=E&

3*)&/'!&$<&=,-&#-23=$;-&I#$+-&(>&A(()<&$*&<-+=(#&'&`O-&=3.-&A(()&J&3<&*"N-#3$#-&<(&/J!&o&Ja&3*)&
0
!/ &$<&

=,-&#-23=$;-&I#$+-&(>&-*-#A%8&&

X#()"+=$(*&>"*+=$(*<&3#-&A$;-*&Q%&
h

E JN$*p E` a q' 33 3
'! '0 '! ', ' ! '$ '!2 4 0 , $ E&>(#&'oJEFECE&

O,-#-&4'0&$<&=,-&-*-#A%&#-7"$#-N-*=&$*&<-+=(#&'E&Jh`J a3 &$<&=,-&-23<=$+$=%&(>&<"Q<=$="=$(*&Q-=O--*&

+3I$=32& 3*)& 23Q(#E& ', & 3*)& '$ & 3#-& O-$A,=<& $*& =,-& +3I$=32K23Q(#& 3AA#-A3=(#E& 3*)& ' & N-3<"#-<&

#-="#*<& =(& <+32-& $*& <-+=(#& '8&P-& 3<<"N-& =,3=& -*-#A%& 3*)& ;32"-& 3))-)& 3#-& I-#>-+=& +(NI2-N-*=<&

Q-+3"<-&=,-&3Q$2$=%&(>&>$#N<&=(&<"Q<=$="=-&3O3%&>#(N&-*-#A%&$<&;-#%&<N322&$*&=,-&<,(#=&#"*8&Z=&3*&

(I=$N"NE& *(& $*I"=& $<& O3<=-)& <(& '0 '! '!4 0 2 8& f32"-& 3))-)& $<& )->$*-)& 3<&

` a
0
!

'0

/0
'! '! '! ! '! '! '!45 / 2 / 0 / 2 & 3*)& =,-& +(##-<I(*)$*A& ;32"-& 3))-)& >"*+=$(*& 3<&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
I(<<$Q$2$=%&>#(*=$-#&>(#&-+(*(N$-<&O,-#-&$*I"=<&+3*&Q-&3++"N"23=-)a8&Y=&O3<&+(NN(*&$*&L$*23*)&=,3=&)$>>-#-*=&"*$=<&
(>&>$#N<&I#()"+-)&A(()<&>(#&)$>>-#-*=&N3#.-=<&`$8-8E&R(;$-=E&*(*KR(;$-=E&*(*K=#3)3Q2-a8&Y*&("#&3*32%<$<&O-&<=")%&=,-&
->>-+=<& (>& =,-& L$**$<,KR(;$-=& =#3)-& +(223I<-& "<$*A& <%*=,-=$+& <-+=(#<& `$8-8E& R(;$-=E& *(*KR(;$-=E& *(*K=#3)3Q2-a&
+(*<=#"+=-)& >#(N&)$<3AA#-A3=-& $*)"<=#%& 2-;-2&)3=38&T-*+-E&O-&I#->-#&<-+=(#&<I-+$>$+& 23Q(#&<"II2%&Q-+3"<-&+(*<=3*=&
#-="#*<& =(& <+32-& $*&I#()"+=$(*& 322(O<& <=#3$A,=>(#O3#)& 3AA#-A3=$(*&(>& >$#N<&I#()"+$*A&)$>>-#-*=& A(()<& `$8-8E&R(;$-=E&
*(*KR(;$-=E&*(*K=#3)3Q2-a&$*=(&<-+=(#<8&&



& JJ

E J` E E E a0' ' ! '! '! ! '!6 , $ / / 5 8&4(=-&=,3=&>(#&<$NI2$+$=%&=,-&=,#--&<-+=(#<&)(&*(=&,3;-&)$#-+=&2$*.3A-<&

;$3&$*I"=K("=I"=&#-23=$(*<,$I<8&&

/<$*A&>$#<=K(#)-#&+(*)$=$(*<E&O-&+3*&>$*)&=,-&<,3)(O&I#$+-&(>&+3I$=32&3*)&)$;$)-*)B&

E J

E J E J

E J E J E J

J̀ ` aaE

` a E

'!

' !

' ! ' !

'! '!

7

'! '! ' ,

7 7

'! ' ! ' ! ' ! ' , ,

* /

+ 83, * /
&

O,-#-& E J E J h' ! ' ! '!83, 5 , &$<&=,-&N3#A$*32&I#()"+=&(>&+3I$=328JW&&

Market clearing and equilibrium 
Y*&R-+=(#&JE&("=I"=&$<&+(*<"N-)E&$*;-<=-)&$*&=,3=&<3N-&<-+=(#&`<$*+-&$*;-<=N-*=&*-=&(>&

)-I#-+$3=$(*E&7E&$<&32<(&<-+=(#&<I-+$>$+a&(#&-MI(#=-)B&

J J J J DE! ! ! !2 & 7 9 & `Ca&

O,-#-&9J&N-3<"#-<&*-=&-MI(#=<&(>& =,-&*(*KR(;$-=&A(()8&@,-<-&3#-&-MI(#=<&(>&A(()<& =(&O-<=-#*&

N3#.-=<& $*& -M+,3*A-& >(#& -*-#A%& $NI(#=<E&8rE& I"#+,3<-)& 3=& 3& O(#2)& #-23=$;-& I#$+-& /rE& 3*)& >(#&

$NI(#=<&(>&A(()&&W&I"#+,3<-)&3=&O(#2)&#-23=$;-&I#$+-&/:!8&T-*+-E&=,-&*(*KR(;$-=&Q323*+-&(>&=#3)-&

+3*&Q-&)->$*-)&3<&>(22(O<B&

r r
J W W J 8! ! ! ! ! ! ! ! !;. 9 / 8 / & . - . & `Wa&

Y*&=,-&R(;$-=&<-+=(#E&("=I"=&$<&+(*<"N-)&Q%&)(N-<=$+&+(*<"N-#<E&$*;-<=-)&$*&<-+=(#&FE&(#&

<(2)&=(&=,-&R(;$-=&N3#.-=&$*&-M+,3*A-&>(#&-*-#A%B&

F F F F DE! ! ! !2 & 7 9 & `ba&

O,-#-&9F!&N-3<"#-<& -MI(#=& =(& =,-&/RR68&@(& +3I="#-& =,-& +2-3#$*A& <%<=-N& $*& =,-&L$**$<,KR(;$-=&

=#3)-E&O-& 3<<"N-& =,3=& =#3)-&O$=,& =,-&R(;$-=&/*$(*& $<& Q323*+-)& 3=& 322& =$N-<8&T-*+-E& =,-&R(;$-=&

=#3)-&Q323*+-&$<B&

F F DE< <
! ! ! !/ 9 / 8 & `da&

O,-#-& <
!/ & $<& =,-&Q3#=-#&I#$+-&(>&-*-#A%&+(*=#3+=-)&O$=,& =,-&R(;$-=&"*$(*&>(#&3&7"3*=$=%&

<
!8 &(>&

-*-#A%& $NI(#=<8& @,-& ;32"-<& (>& <
!/ & 3*)&

<
!8 3#-& >$M-)E& <$*+-& =,-%& O-#-& <-=& Q%& =,-& >$;-K%-3#&

3A#--N-*=<&Q-=O--*&L$*23*)&3*)&=,-&/RR68&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
JW&Y*&<(N-&<I-+$>$+3=$(*<&(>& =,-&*"N-#$+32&<$N"23=$(*<&O-&322(O&>(#&#-="#*<&=(&<+32-& =(&Q-&2-<<& =,3*&(*-8&X#(>$=<& $*&
=,(<-&+3<-<&3#-&#-Q3=-)&=(&=,-&,("<-,(2)8&



& JF

P-&3<<"N-&=,3=&L$*23*)&I#()"+-<&*(&-*-#A%&)(N-<=$+322%&3*)&-*-#A%&$<&*(=&<=(#3Q2-&<(&

=,3=&$NI(#=<&(>&-*-#A%&3#-&-7"32&=(&)(N-<=$+&+(*<"NI=$(*&(>&-*-#A%B&&

r
J F C` a D8<

! ! ! ! !8 8 0 0 0 & `ea&

Y*&<-+=(#&CE&<$*+-&A(()<&3#-&*(*=#3)3Q2-E&)(N-<=$+&I#()"+=$(*&-7"32<&)(N-<=$+&3Q<(#I=$(*B&

C C C DE! ! !2 & 7 & `ca&

P-& -*3Q2-& =,-& N()-2& =(& +3I="#-& =,-& <2(O& 3)U"<=N-*=& (>& O3A-<& Q%& 3<<"N$*A& =,3=& #-32&

O3A-<&$*&-3+,&<-+=(#&'oJEFEC&-;(2;-&3<&>(22(O<B&&

E J `J a E='! ' ' ! ' '!) ) ) & `Ga&

O,-#-& =,-&I3#3N-=-#& & A(;-#*<& =,-&)-A#--&(>&O3A-& <=$+.$*-<<& 3*)&)=& $<& =,-& #-<-#;3=$(*&O3A-&

A$;-*& Q%& =,-& ,("<-,(2)& 23Q(#& <"II2%8&]*-& $*=-#I#-=3=$(*& (>& =,-<-&O3A-& )%*3N$+<& $<& =,3=& =#3)-&

"*$(*<&=3.-&=,-&O3A-&$*&=,-&I#-;$("<&I-#$()&3<&3&<=3#=$*A&I($*=&$*&Q3#A3$*$*A&`[<=3="<&7"(\&O3A-<a&

3*)&A#3)"322%&+,3*A-&=,-&O3A-&=(&$*+#-3<-&=,-&-NI2(%N-*=&(>&"*$(*&O(#.-#<8&RI-+$>$+322%E& J&

+(##-<I(*)<& =(& +(NI2-=-& #-32& O3A-& #$A$)$=%E& O,$2-& D & +(##-<I(*)<& =(& +(NI2-=-& #-32& O3A-&

>2-M$Q$2$=%8&6-A3#)2-<<&(>& E& =
' ') ) & $*& =,-&I#-KR(;$-=K+(223I<-& <=-3)%& <=3=-8&'$;-*& =,-&O3A-E&

N3#.-=K+2-3#$*A& $*& =,-& 23Q(#&N3#.-=& $<& )-N3*)&)-=-#N$*-)& `$8-8& Q%& >$*)$*A& =,-& 23Q(#& 322(+3=$(*&

=,3=&<3=$<>$-<&=,-&23Q(#&)-N3*)&+(*)$=$(*&3*)&=,-&<-==2-)&O3A-a8&

& Z*& -7"$2$Q#$"N& (>& =,$<& -+(*(N%& $<& )->$*-)& 3<& $*=-#=-NI(#32& <-7"-*+-<& (>& 322(+3=$(*<&

p$J!E$F!E$C!E&J!E&F!E&C!E&W!E7J!E7F!E7C!E5J!E5F!E5C!E0J!E0F!E0C!E*J!E*F!E*C!E2J!E2F!E2C!E E9J!E9F!E.! & 3*)&

I#$+-<& p/F!E/C!E)J!E)F!E)C!E*J!E*F!E*C! q& =,3=& <(2;-& =,-&,("<-,(2)S<& I#(Q2-N&3*)& =,-&I#(Q2-N&(>&

-3+,&#-I#-<-*=3=$;-&>$#NE&3*)&=,3=&<3=$<>%&=,-&N3#.-=&+2-3#$*A&+(*)$=$(*<&`CaK`GaE&>(#&A$;-*&$*$=$32&

+(*)$=$(*<& p,JDE,FDE,CD>)JDE)FDE)CDq& 3*)& $*=-#=-NI(#32& <-7"-*+-<& (>& -M(A-*("<& ;3#$3Q2-<&

W Dp E E E q0 <
! ! ! ! !/ 8 / - 8& Y*& ("#& 7"3*=$=3=$;-& 3*32%<$<& O-& >(+"<& (*& -7"$2$Q#$3& =,3=& <=3#=& >#(N& $*$=$32&

+(*)$=$(*<& +32$Q#3=-)& =(&N3=+,& =,-&L$**$<,&-+(*(N%&3=& 3& <=3=$(*3#%&-7"$2$Q#$"N& U"<=&Q->(#-& =,-&

+(223I<-& (>& =,-& R(;$-=&/*$(*E& 3*)&O$=,& =,-& <-7"-*+-& (>& -M(A-*("<& ;3#$3Q2-<& <-=& =(& #->2-+=& =,-&

<"))-*&$*+#-3<-&$*&=,-&+(<=&(>&-*-#A%&3*)&=,-&+(223I<-&(>&=,-&N3#.-=&>(#&-MI(#=<&=(&=,-&/RR68&@,-&

I#-+$<-&<I-+$>$+3=$(*&(>&=,-<-&$*$=$32&+(*)$=$(*<&3*)&<,(+.<&$<&)-<+#$Q-)&$*&=,-&*-M=&R-+=$(*8&&&&

&
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IV Quantitative Analysis 
Data 

]*-& (>& =,-& +,322-*A-<& $*& N3II$*A& =,-& N()-2& =(& =,-& )3=3& $<& =,3=& =,-& I-#;3<$;-*-<<& (>& R(;$-=&

-MI(#=<&=,#("A,("=&=,-&N3*">3+="#$*A&<-+=(#&N3.-<&$=&)$>>$+"2=&=(&<-I3#3=-&("=&3&[R(;$-=\&<-+=(#&

>#(N&3&[*(*KR(;$-=\& <-+=(#8& Y*& =,-&N()-2E& =,-& =#3)-&<,(+.&O$22&Q-&+(*+-*=#3=-)& $*&<-+=(#<&O$=,&

,-3;$-<=&-MI(<"#-&=(&R(;$-=& =#3)-8&Y*&=,-&)3=3E& =,-&[R(;$-=K-MI(<-)\&<-+=(#&O$22&Q-&)->$*-)&3<&3&

O-$A,=-)&$*)-M&(>&$*)"<=#$32&<-+=(#<8&P-&)->$*-& 9
%! &3<&=,-&<,3#-&(>&-MI(#=<&(>&$*)"<=#%&%&3=&=$N-&!&

=(&=,-&R(;$-=&/*$(*&$*&=(=32&-MI(#=<&(>&$*)"<=#%&%8&?-=&2%!&Q-&;32"-&3))-)&`(#&3*%&(=,-#&=,-&;3#$3Q2-&

(>&$*=-#-<=a&$*&$*)"<=#%&%&3=&=$N-&!8&@,-*&O-&+(NI"=-&;32"-&3))-)&$*&=,-&R(;$-=K-MI(<-)&<-+=(#&3<&

< 9
! %! %!%
2 2 &3*)&+(##-<I(*)$*A2%&=,-&*(*KR(;$-=K-MI(<-)&<-+=(#&$<& `J a?< 9

! %! %!%
2 2 8&P-&

=#-3=&<-#;$+-<&3<&3&<-I3#3=-&<-+=(#&I#()"+$*A&*(*K=#3)3Q2-&A(()<8&P-&322(O&=,-&O-$A,=<E& 9
%! &E&=(&

+,3*A-&(;-#& =,-&JGcGKJGGF&I-#$()8&@,-&#-23=$;-&<$:-&(>& =,-&R(;$-=&<-+=(#&O$22& =,-#->(#-&)-+2$*-&

3"=(N3=$+322%&3<&=#3)-&O$=,&=,-&/RR6&+(223I<-<8&&

P-&I#(;$)-&)-=3$2<&(*&)3=3&<("#+-<&3*)&+(*<=#"+=$(*&(>&<-+=(#<&3<&O-22&3<&)-=#-*)$*A&$*&

=,-& )3=3& ZII-*)$M& 18& P-& =3.-& JGcG& 3<& =,-& [I#-K+(223I<-\& Q-*+,N3#.& %-3#8& 13<-)& (*& =,$<&

)->$*$=$(*E&@3Q2-&F&<,(O<&=,-&<,3#-&(>&=,-&R(;$-=&<-+=(#&$*&=(=32&;32"-&3))-)E&+3I$=32h23Q(#&#3=$(<E&

-NI2(%N-*=&3*)&("=I"=&<,3#-<&3<&O-22&3<&(=,-#&)-<+#$I=$;-&<=3=$<=$+<&$*&=,-&Q3<-&%-3#8&&

Calibration 
@,-&N()-2&$<&+32$Q#3=-)&3=&3&7"3#=-#2%&>#-7"-*+%8&@,-&7"3#=-#2%&)-I#-+3=$(*&#3=-&(>&+3I$=32&$<&=,-&

<3N-& 3+#(<<& <-+=(#<& 3*)& -7"32& =(& D8DFb& `$8-8E& 3II#(M$N3=-2%& JD& I-#+-*=& 3=& =,-& 3**"32&

>#-7"-*+%a8&@,-&)$<+("*=&>3+=(#&$<& D8GG &<(&=,3=&=,-&#-32&#3=-&(#&#-="#*&$<&W&I-#+-*=&I-#&3**"NE&

3<<"N$*A&=,-&<=3*)3#)&<=3=$(*3#$=%&+(*)$=$(*&=,3=&-7"3=-<&=,-&#3=-&(>&$*=-#-<=&O$=,&=,-&#3=-&(>&=$N-&

I#->-#-*+-8& P-& 32<(& +32$Q#3=-& =,-& $*=-#=-NI(#32& -23<=$+$=%& (>& <"Q<=$="=$(*& 3<& Jh Jh F E& =,-&

<=3*)3#)&;32"-&$*&=,-&610&2$=-#3="#-8&&

9$+#(&2-;-2&<=")$-<&>3;(#&;-#%&23#A-&;32"-<&>(#& E&<(&=,3=&=,-&23Q(#&<"II2%&-23<=$+$=%&Jh &

$<&<N3228&]*&=,-&(=,-#&,3*)E&N3+#(&2-;-2&N()-2<&*--)&#-23=$;-2%&23#A-&23Q(#&<"II2%&-23<=$+$=%&=(&

A-*-#3=-&23#A-&N(;-N-*=<&$*&23Q(#8&6-+-*=2%E&T322&`FDDea&I#(;$)-)&-NI$#$+32&-;$)-*+-&$*)$+3=$*A&

=,3=&=,-&-23<=$+$=%&$<&3Q("=&D8GJ&$*&=,-&/*$=-)&R=3=-<8&Y*&2$*-&O$=,&=,$<&-;$)-*+-E&O-&<-=& J 8&&



& JW

P-& 3<<"N-& "*$=& -23<=$+$=%& (>& <"Q<=$="=$(*& $*& +(*<"NI=$(*E& $8-8E& D& 8& '$;-*& =,$<&

3<<"NI=$(*E&+(*<"NI=$(*&<,3#-<&+3*&Q-&+(NI"=-)&>#(N&=,-&$*I"=K("=I"=&N3=#$+-<&O,$+,&I#(;$)-&

"<& O$=,& =,-& $*>(#N3=$(*& (*& +(*<"NI=$(*& -MI-*)$="#-<& Q%& <-+=(#8& P-& >$*)& =,3=&

J F C WD8Jbm D8DWm D8bWm D8Fe 8&&

]"#& Q3<-2$*-& +32$Q#3=$(*& 3<<"N-<& =,3=& =,-& I#()"+=$(*& >"*+=$(*& $<& 0(QQKH("A23<& `$8-8E&

D3 a8&Y*&=,$<&+3<-E&O-&+3*&#-3)&=,-& '$ &>#(N&=,-&23Q(#&<,3#-<&$*&<-+=(#& '8&Y*&JGcGE&<,3#-<&(>&

23Q(#&+(NI-*<3=$(*&$*&;32"-&3))-)&O-#-& J D8be$ E& F D8dC$ &3*)& C D8dC$ 8Jb&&

P-&)->$*-&"*$=<&(>&($2&$*&<"+,&3&O3%&=,3=&=,-&"*$=&I#$+-&(>&($2&Q->(#-&=,-&+(223I<-&(>&=,-&

R(;$-=&/*$(*&$<&-7"32&=(&(*-&`$8-8E&=,-&I#$+-&(>&=,-&*"N-#3$#-a8&1-+3"<-&-*-#A%&3*)&;32"-&3))-)&

3#-& ?-(*=$->>& +(NI2-N-*=<E& =,-& -*-#A%& #-7"$#-N-*=& $*& =,-& *(*KR(;$-=& <-+=(#& $<& A$;-*& Q%&

J J J J J Jh h 04 2 0 /2 / 0 8& R$*+-& O-& .*(O& =,-& +(<=& <=#"+="#-& `<I-+$>$+322%& -MI-*)$="#-<& (*&

-*-#A%aE&O-&+3*&+(NI"=-&-*-#A%&#-7"$#-N-*=&>(#&=,-&*(*KR(;$-=&<-+=(#&3<&=,-&#3=$(&(>&+(<=&`;32"-&

3))-)&I2"<&-*-#A%&-MI-*)$="#-<a& =(&-*-#A%&-MI-*)$="#-<8&L(#& =,-&*(*KR(;$-=&<-+=(#& =,$<& #3=$(& $<&

-7"32&=(&FJ8bd8&L(#&(=,-#&<-+=(#<E&O-&+3**(=&N3.-&=,$<&+32+"23=$(*&)$#-+=2%&Q-+3"<-&$=&)-I-*)<&(*&

I#$+-<&)-=-#N$*-)&3=&-7"$2$Q#$"N8&P-&+3*&$NI"=-&=,-&#-23=$;-&I#$+-<&"<$*A&+(<=&<,3#-<&>(#&23Q(#E&

+3I$=32& 23Q(#& #3=$(<& 3*)& #-23=$;-& O3A-<& 3*)& =,-*& +(NI"=-& -*-#A%& $*=-*<$=%& >(#& =,-& R(;$-=& 3*)&

<-#;$+-&<-+=(#<B& F Ce8cW4 3*) C We8bJ4 8&@,-<-&I3#3N-=-#&;32"-<&$NI2%&=,3=&=,-&<,3#-&(>&R(;$-=&

-MI(#=<&$*&=(=32&-MI(#=<&$<&3II#(M$N3=-2%&Jc&I-#+-*=E&O,$+,&$<&+(*<$<=-*=&O$=,&=,-&<,3#-&(Q<-#;-)&

$*&=,-&)3=38&&

/<$*A& $*>(#N3=$(*& (*& -NI2(%N-*=& <,3#-<& 3*)& #-23=$;-& O3A-<E& O-& +3*& +32+"23=-& #3=$(<&

F J W8JFe 3*)& C J D8CFW 8& 1-+3"<-& "=$2$=%& $<& 0(QQKH("A23<& 3*)& O-& *--)& (*2%& =(=32&

-MI-*)$="#-<& (*& =,-& $NI(#=-)& A(()&&WE& O-& <-=& W J/ E& O$=,("=& 2(<<& (>& A-*-#32$=%8& & R$*+-& J &

#-A"23=-<&(*2%&=,-&<+32-&(>&=,-&-+(*(N%E&O-&<-=&O$=,("=&2(<<&(>&A-*-#32$=%& J D8W 8&R$*+-&N(#-&

=,3*& GD& I-#+-*=& (>& -*-#A%& O3<& $NI(#=-)& >#(N& =,-& /RR6& O-& 3<<"N-& =,3=& $*& =,-& I#-KR(;$-=K

+(223I<-& I-#$()& *(& -*-#A%& O3<& $NI(#=-)& >#(N& (=,-#& +("*=#$-<8&P-& 3<<"N-& <N322& =(&N()-#3=-&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Jb&5NI$#$+32&<=")$-<E&,(O-;-#E&=-*)&=(&>$*)&=,3=&=,-&-23<=$+$=%&(>&<"Q<=$="=$(*&Q-=O--*&+3I$=32&3*)&23Q(#&$<&<N322-#&=,3*&
(*-8& @,"<E& $*& ("#& <-*<$=$;$=%& -MI-#$N-*=<& O-& -M3N$*-)& =,-& +3<-& O$=,& & 3& o& sJE& O,$+,& $NI2$-<& D8b& -23<=$+$=%& (>&
<"Q<=$="=$(*&Q-=O--*&+3I$=32&3*)&23Q(#8&Z2<(E& =,-&0(QQKH("A23<&>(#N"23=$(*&$NI(<-<&+(*<=3*=&#-="#*<&=(&<+32-E&Q"=&
-;$)-*+-& >(#& =,-& /*$=-)& R=3=-<& )(+"N-*=-)& Q%& 6(=-NQ-#A& 3*)&P(()>(#)& `JGGba& 3*)& 13<"& 3*)& L-#*32)& `JGGea&
<"AA-<=<&=,3=&#-="#*<&=(&<+32-&N3%&Q-&3Q("=&D8Ge8&'$;-*&=,3=&L$*23*)&,3<&N(#-&+(*+-*=#3=-)&$*)"<=#$-<E&=,-&<,3#-&(>&
-+(*(N$+&I#(>$=<&N3%&Q-&,$A,-#&=,3*&=,$<&-<=$N3=-E&<(&$*&("#&<-*<$=$;$=%&3*32%<$<&O-&<-=&#-="#*<&=(&<+32-&=(&D8Gb8&



& Jb

3)U"<=N-*=&+(<=<&$*&+3I$=32&<=(+.B& J F C J 8Jd&P-&I#(;$)-&N(#-&)-=3$2<&3Q("=&=,-&+32$Q#3=$(*&

$*&ZII-*)$M&08&&

Z<& O-& ,3;-& )$<+"<<-)& 3Q(;-E& O3A-<& $*& L$*23*)& 3#-& )(O*O3#)2%& #$A$)& 3*)& O3A-&

3)U"<=N-*=&$*&=,-&-3#2%&JGGD<&O3<&;-#%&<2(O8&Y*)--)E&O-&)(&*(=&(Q<-#;-&23#A-&N(;-N-*=<&$*&#-32&

(#& *(N$*32& O3A-<& $*& L$*23*)& (;-#& =,-& JGGD<& `<--& L$A"#-& Ca8& Y*& 2$A,=& (>& =,-<-& >3+=<E& O-& <-=&

J F C D8GG E&O,$+,& +(##-<I(*)<& =(& =,-&N3M$N"N&3**"32& )-+2$*-&(>& #-32&O3A-<& -7"32& =(&

Wt&3*)&3II#(M$N3=-2%&N3=+,-<&=,-&JKFt&)-+2$*-&(>&#-32&O3A-<&)"#$*A&=,-&)-I#-<<$(*8&&1%&<-==$*A&

=,$<&,$A,&;32"-&(>&O3A-& #$A$)$=%&O-&O3*=& =(& +3I="#-&)(O*O3#)&O3A-& #$A$)$=%& $*& =,$<&I3#=$+"23#&

,$<=(#$+32&-I$<()-&<$*+-&O-&3*=$+$I3=-&=,3=&O3A-<&$*&("#&N()-2&O$22&,3;-&=(&>322&$*&#-<I(*<-&=(&=,-&

=#3)-&<,(+.<&+3"<-)&Q%&=,-&R(;$-=&+(223I<-8&@3Q2-&C&<"NN3#$:-<&+32$Q#3=-)&I3#3N-=-#<8&

Simulating the Effects of the Soviet Trade Collapse: Benchmark results 
P-&<=")%& =,-&#-<I(*<-&(>& =,-&L$**$<,&-+(*(N%&=(& =,-&+(223I<-&(>& =#3)-&O$=,& =,-&R(;$-=&/*$(*E&

N()-2-)&3<&3&(*+-K3*)K>(#K322&"*3*=$+$I3=-)&-;-*=&3=&!(@(D&$*&3&)-=-#N$*$<=$+&-*;$#(*N-*=8&Z<&O-&

-MI23$*-)E&=,$<&-;-*=&I#()"+-)&=O(&<,(+.<&>(#&L$*23*)8&L$#<=E&L$*23*)&2(<=&(*-&(>&$=<&N3U(#&-MI(#=&

N3#.-=<E& 3*)& Q-+3"<-& (>& =,-& <I-+$32$:-)& =#3)-& O$=,& =,-& /RR6& L$**$<,& >$#N<& +("2)& *(=& -3<$2%&

#-)$#-+=&=#3)-&=(&(=,-#&+("*=#$-<8&P-&N()-2&=,$<&<,(+.&3<&3&I-#N3*-*=&)#(I&$*&R(;$-=&($2&$NI(#=<&

<
!8 &&=(&:-#(&>(#&322&!8&@,$<&32<(&$NI2$-)&=,3=&-MI(#=&=(&=,-&/RR6& F !9 ;3*$<,-)8&T-*+-E&=,-&<-+(*)&

<,(+.& O3<& =,-& -*)& (>& =,-& R(;$-=& /*$(*S<& I#(;$<$(*& (>& <"Q<$)$:-)& -*-#A%& >(#& L$*23*)8& ]"#&

)$<+"<<$(*&$*&R-+=$(*&YY&<"AA-<=<&=,3=&=,$<&<"Q<$)%&O3<&3=&2-3<=&JD&I-#+-*=&(>&=,-&O(#2)&($2&I#$+-8&

@,"<&O-&3<<"N-&=,3=&=,-&<-+(*)&<,(+.&O3<&-7"$;32-*=&=(&3*&$*+#-3<-&$*&=,-&($2&I#$+-&>#(N& J0/ &

=(& J8J0/ &32<(&>(#&322&!8&P-&,$=&("#&N()-2&-+(*(N%&O$=,&=,-<-&<,(+.<&3<&(>&=,-&$*$=$32&)3=-&!oD&

3*)& +(NI"=-& =,-& =#3*<$=$(*32& )%*3N$+<& 2-3)$*A& =(& =,-& *-O& I(<=KR(;$-=K+(223I<-& <=3=$(*3#%&

-7"$2$Q#$"N8&P-&3<<"N-&=,3=&=,-&Q(*)&I(<$=$(*&.!&$<&:-#(&3=&!oD8
Je&

L$A"#-&W&I2(=<&3+="32&3*)&<$N"23=-)&#-<I(*<-<&>(#&.-%&N3+#(-+(*(N$+&;3#$3Q2-<&N-3<"#-)&

3<&I-#+-*=&)-;$3=$(*<&>#(N&=,-&I#-K+(223I<-&<=-3)%&<=3=-8Jc&@,-&N()-2&+3*&+3I="#-&=,-&)%*3N$+<&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Jd&'#(=,&`FDDda&I#-<-*=<&=,-&#3*A-&(>&-<=$N3=-<&#-I(#=-)&$*&=,-&2$=-#3="#-8&&
Je& L(22(O$*A&9-*)(:3& 3*)& @-<3#& `JGGcaE&O-& "<-& <,((=$*A& 3*)& 2(AK2$*-3#& 3II#(M$N3=$(*& 3#("*)& =,-& I(<=KR(;$-=K
+(223I<-&<=-3)%&<=3=-& =(&3)U"<=& =#3*<$=$(*32&)%*3N$+<&>(#&<=-3)%&<=3=-&+,3*A-<& $*& =,-&*-=& >(#-$A*&3<<-=&I(<$=$(*8&P-&
+,((<-& .!oD& Q-+3"<-& =,-& 3;-#3A-& *-=& -MI(#=& =(& 'HX& #3=$(& >(#& L$*23*)& Q-=O--*& JGcD& 3*)& JGGD&&
O3<&;-#%&+2(<-&=(&:-#(8&
Jc&4(=-&=,3=&<$*+-&O-&>$=&=#-*)<&=(&-3+,&<-#$-<&$*&=,-&)3=3&$*)$;$)"322%E&O-&+3*&,3;-&3&)$<+#-I3*+%&$*&=,-&)%*3N$+<&(>&
("=I"=&3*)&$*I"=<8&f32"-&3))-)&3*)&+(*<"NI=$(*&3#-&+(NI"=-)&$*&+(*<=3*=&I#-K+(223I<-&I#$+-<8&&



& Jd

(>&("=I"=&O-22&$*&=-#N<&(>&N3A*$=")-8&@,-&N()-2&I#-)$+=<&3*&("=I"=&)-+2$*-&(>&FD&I-#+-*=&*-3#2%&

$)-*=$+32& =(& =,3=&(Q<-#;-)& $*& =,-&)3=3E&32Q-$=& =,-& =#("A,& $<& #-3+,-)& $*&JGGJ& $*& =,-&N()-2&;-#<"<&

JGGF&$*&=,-&)3=38&f-#%&<$N$23#&#-<"2=<&3#-&32<(&(Q=3$*-)&>(#&+(*<"NI=$(*&3*)&-NI2(%N-*=8&1(=,&

)-+2$*-& 3Q("=& 3<&N"+,& 3<& $*& =,-& )3=3& `3Q("=& FW& I-#+-*=aE& Q"=& Q(=,& #-3+,& =,-$#& =#("A,<& 3& %-3#&

-3#2$-#&=,3*&$*&=,-&)3=38&@,-&N()-2&32<(&3II#(M$N3=-<&O-22&=,-&(Q<-#;-)&)%*3N$+<&(>&O3A-<8&Y*&

+(*=#3<=&O$=,&=,-&)3=3E&=,-&N()-2&I#-)$+=<&3&#-+(;-#%&$*&+(*<"NI=$(*&O,$2-&$*&=,-&)3=3&$=&)(-<&*(=&

<--N&=(&#-+(;-#8&4(=-E&,(O-;-#E&=,3=&=,-&N()-2&$<&$*&2$*-&O$=,&=,-&)3=3&$*&I#-)$+=$*A&3&I#(=#3+=-)&

)-+2$*-&$*&+(*<"NI=$(*E&32=,("A,&(>&3Q("=&,32>&=,-&<$:-&`JD&I-#+-*=&$*&=,-&N()-2&;8&FDKFF&I-#+-*=&

$*& =,-& )3=3a8& @,-& N()-2& 32<(& I#-)$+=<& 3& N()-#3=-& #-+(;-#%& $*& -NI2(%N-*=& =,3=& $<& <(N-O,3=&

<=#(*A-#& =,3*& O,3=& $<& (Q<-#;-)& $*& =,-& )3=38& 0(*<$<=-*=& O$=,& =,-& )3=3E& =,-& N()-2& I#-)$+=<& 3*&

$*+#-3<-&$*&=,-&*-=&-MI(#=K'HX&#3=$(E&Q"=&=,-&$*+#-3<-&$<&A#3)"32&$*&=,-&)3=3&O,$2-&$*&=,-&N()-2&$=&

I-3.<&$*&JGGJ8&

@,-&N()-2&I#-)$+=<&3&Fd&I-#+-*=&)-+2$*-&$*&$*;-<=N-*=&(;-#&JGGJKJGGC&3*)&3&#-+(;-#%&=(&

3Q("=& JF& I-#+-*=& Q-2(O& =,-& 2(*AK#"*& =#-*)8& @,$<& #-+(;-#%& #->2-+=<& =,-& >3+=& =,3=& A$;-*& ("#&

>"*+=$(*32& 3<<"NI=$(*<& 3*)& +32$Q#3=-)& I3#3N-=-#& ;32"-<E& =,-& +3I$=32& <=(+.& =(& ("=I"=& #3=$(& `3*)&

,-*+-& $*;-<=N-*=& =(& ("=I"=& #3=$(a& $<& >3$#2%& $*<-*<$=$;-& =(& +,3*A-<& $*& =,-& I#$+-& (>& -*-#A%E& =,-&

#-23=$;-&I#$+-<&3*)&O3A-<&3*)&+(*<-7"-*=2%&=,-&*-O&<=-3)%&<=3=-&2-;-2&(>&3AA#-A3=-&$*;-<=N-*=&$<&

*(=&N"+,&3>>-+=-)&Q%&=,-&R(;$-=&<,(+.8JG&Y*&+(*=#3<=E&$*;-<=N-*=&$*&=,-&)3=3&>322<&Q%&db&I-#+-*=&

Q-2(O&=,-&=#-*)&3*)&32=,("A,&$=&<2$A,=2%&#-+(;-#<&Q%&JGGe&$=&<=3%<&WD&I-#+-*=&Q-2(O&=,-&=#-*)8&]*-&

N3%&-MI-+=E&,(O-;-#E&=,3=&$>&"=$2$:3=$(*&(>&+3I$=32&#-7"$#-<&-*-#A%&3<&$*&L$**&`FDDDaE&=,-&#-23=$;-&

I#$+-&(>&+3I$=32&$<&A($*A&=(&Q-&,$A,-#&$*&=,-&I(<=KR(;$-=K+(223I<-&I-#$()&3*)&,-*+-&=,-&)-+2$*-&$*&

$*;-<=N-*=&+("2)&Q-&23#A-#&3*)&N(#-&I-#<$<=-*=8&&

L$A"#-&b&<,(O<&=,-&N()-2&3*)&)3=3&#-<I(*<-<&>(#&;32"-&3))-)E& $*;-<=N-*=E&-NI2(%N-*=&

3*)&O3A-<&3=&=,-&<-+=(#32&2-;-28&'-*-#322%E&=,-&N()-2&+3I="#-<&O-22&=,-&7"32$=3=$;-&>-3="#-<&(>&=,-&

)%*3N$+<& $*& =,-&R(;$-=& 3*)& <-#;$+-& <-+=(#<E&Q"=&7"3*=$=3=$;-2%& =,-#-&3#-&*(*K=#$;$32&)$>>-#-*+-<8&

@,-&N()-2&I#-)$+=<&I-#N3*-*=&)-+2$*-<& $*&;32"-&3))-)E&-NI2(%N-*=E& $*;-<=N-*=&3*)&O3A-<& $*&

=,-&R(;$-=&<-+=(#E&Q"=&=,-&N()-2&"*)-#-<=$N3=-<&=,-&)#(I&$*&;32"-&3))-)&$*&=,-&-3#2%&%-3#<&(>&=,-&

=#3*<$=$(*E&3*)&(;-#-<=$N3=-<&=,-&)-+2$*-<&$*&-NI2(%N-*=E&$*;-<=N-*=&3*)&O3A-<8&Y*&=,-&<-#;$+-<&

<-+=(#E& =,-&N()-2&)(-<&O-22&3=&N3=+,$*A&=,-&$*$=$32&)-+2$*-<&(>&322&>("#&N3+#(&3AA#-A3=-<E&Q"=& $=&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
JG&RI-+$>$+322%E&$*&=,-&<=-3)%&<=3=-&,'h2'oi ', `J /

0h`4'/'aajh`J `J aaE&O,$+,&>(22(O<&>#(N&=,-&>$#<=&(#)-#&+(*)$=$(*&
>(#&+3I$=32&$*&<-+=(#&'8&&4(=-&=,3=&<$*+-&4'&$<&#-23=$;-2%&23#A-E&(*-&*--)<&23#A-&;3#$3=$(*&$*&/

0&3*)&/'&=(&+,3*A-&+3I$=32&=(&
("=I"=&#3=$(&<$A*$>$+3*=2%8&&



& Je

+3**(=&N3=+,&=,-&,$A,2%&I-#<$<=-*=&)-+2$*-<&(Q<-#;-)&$*&=,-&)3=38&@,-&N()-2&32<(&"*)-#<=3=-<&=,-&

N3A*$=")-<&(>&=,-&)-+2$*-<&$*&;32"-&3))-)E&-NI2(%N-*=E&$*;-<=N-*=&3*)&O3A-<&$*&=,-&*(*KR(;$-=&

<-+=(#8&&

Y*&<"NN3#%E&=,-&N()-2&I-#>(#N<&#-3<(*3Q2%&O-22&3=&N3=+,$*A&3AA#-A3=-&)%*3N$+<E&Q"=&$<&

2-<<& <"++-<<>"2& 3=& -MI23$*$*A& <(N-& <-+=(#32& )%*3N$+<8& Y=& $<& I3#=$+"23#2%& $NI(#=3*=& =(& *(=-& =,-&

N()-2S<& .-%& I#-)$+=$(*& =,3=& =,-& +(223I<-& (>& R(;$-=& =#3)-E& O,$+,& 3++("*=-)& >(#& (*2%& 3Q("=& b&

I-#+-*=&(>&=(=32&-NI2(%N-*=&3*)&;32"-&3))-)&$*&L$*23*)E&+3*&I#()"+-&3&<$A*$>$+3*=&+(*=#3+=$(*&(>&

("=I"=&3=&=,-&3AA#-A3=-&2-;-2&`32N(<=&FD&I-#+-*=&$*&JGGJa8&&

@,-&.-%&=(&"*)-#<=3*)&=,$<&<=#(*A&3NI2$>$+3=$(*&N-+,3*$<N&$<&$*&=,-&+(NQ$*-)&->>-+=&(>&

O3A-& #$A$)$=%& 3*)& =,-& #(2-& (>& *(*=#3)3Q2-<8& 0(*<$)-#& >$#<=& 3& =O(K<-+=(#& N()-2E& O$=,& (*2%& =,-&

R(;$-=&3*)&*(*KR(;$-=&<-+=(#<8&Y*&=,$<&-+(*(N%E&=,-&+(223I<-&(>&=#3)-&O$=,&=,-&R(;$-=<&O("2)&I"=&

I#-<<"#-&(*&>3+=(#<&=(&<,$>=&>#(N&=,-&R(;$-=&=(&*(*KR(;$-=&<-+=(#8&@,$<&,3II-*<&>(#&=O(&#-3<(*<B&

>$#<=E& Q-+3"<-& =,-& #-23=$;-& I#$+-& (>& =,-& R(;$-=KA(()<& >322<E& 3*)& <-+(*)E& 322& (>& L$*23*)S<& -*-#A%&

*--)<& *(O& ,3;-& =(& Q-& >$*3*+-)& Q%& -MI(#=<& (>& =,-& *(*KR(;$-=& A(()8& Y>& >3+=(#<& 3#-& I-#>-+=2%&

$NN(Q$2-E&=,-&N3M$N"N&("=I"=&->>-+=&$<&3&>322&(>&3Q("=&b&I-#+-*=8&@(&=,-&-M=-*=&=,3=&>3+=(#<&+3*&

3)U"<=E&=,-&)-+2$*-&$*&("=I"=&O$22&Q-&<N322-#8&&

P,3=&,3II-*<&O,-*&=,-#-&3#-&*(*=#3)-)&A(()<&$*&=,-&-+(*(N%u&@,-&=#3)-&+(223I<-&=,3=&

+3"<-<& =,-& #-23=$;-& I#$+-& (>& ($2& =(& #$<-E& $*+#-3<-<& I#()"+=$(*& +(<=<& $*& Q(=,& =,-& *(*KR(;$-=& 3*)&

*(*=#3)-)&A(()<&<-+=(#<8&Y*&3))$=$(*E&=,-&+(223I<-&(>&)-N3*)&$*&=,-&R(;$-=&<-+=(#&#-)"+-<&$*+(N-&

3*)&,-*+-& =,-&)-N3*)& >(#& 322& (=,-#& A(()<8&@,-<-& =O(&->>-+=<& =(A-=,-#& 2-3)& =(& 3&)-+2$*-& $*& =,-&

#-23=$;-&I#$+-&(>&*(*=#3)-)&A(()<&3*)&("=I"=8&6$A$)&O3A-<&3NI2$>%&=,-&+(*=#3+=$(*&$*&)-N3*)&$*&

=,-&<,(#=&#"*8&Z<&+(*<"N-#<&I"#+,3<-&>-O-#&A(()<E&>$#N<&)-N3*)&2-<<&23Q(#&O,$+,&-*=3$2<&>"#=,-#&

+(*=#3+=$(*&(>&)-N3*)&3*)& =,-&<I$#32&+(*=$*"-<8& Y*& <"NN3#%E&3&+(NQ$*3=$(*&(>&,$A,-#&+(<=<&(>&

I#()"+$*A&A(()<E&3<&O-22&3<&3&>322&$*&)-N3*)&N3A*$>$-)&Q%&#$A$)&O3A-<&2-3)<&=(&23#A-&<,(#=K#"*&

N"2=$I2$+3=$;-&->>-+=<&(*&=,-&$*$=$32&<,(+.<8&0(*<$<=-*=&O$=,&=,$<&3#A"N-*=E&=,-&#-23=$;-&I#$+-<&(>&

R(;$-=& 3*)& *(*K=#3)3Q2-& A(()<& >-22& Q%& Je8W& 3*)& JC8C& I-#+-*=& #-<I-+=$;-2%& Q-2(O& =,-& =#-*)&

Q-=O--*&JGGD&3*)&JGGb8&@,-&N()-2&I#-)$+=<&Jc&3*)&b&I-#+-*=&)-+2$*-&3>=-#&>("#&%-3#<&>(#&I#$+-<&

(>&R(;$-=&3*)&*(*K=#3)3Q2-&A(()<&#-<I-+=$;-2%8&P-&#-="#*&=(&7"3*=$=3=$;-&3<<-<<N-*=<&(>&=,-&#(2-<&

(>&*(*=#3)3Q2-<&3*)&O3A-&#$A$)$=%&$*&=,-&<-*<$=$;$=%&3*32%<$<8&&

@(&3<<-<<&=,-&<-I3#3=-&+(*=#$Q"=$(*&(>&($2&I#$+-&3*)&=#3)-&<,(+.<E&O-&I-#="#Q&=,-&-+(*(N%&

O$=,&(*-&<,(+.&3=&3&=$N-&3*)&I2(=&=,-&#-<"2=$*A&=#3*<$=$(*32&)%*3N$+<&(>&3AA#-A3=-&;3#$3Q2-<&`<--&



& Jc

L$A"#-&Wa8&@,-&-+(*(N%S<&#-<I(*<-&=(&3*&($2&I#$+-&<,(+.&$<&N"+,&<N322-#&=,3*&=(&=,-&=#3)-&<,(+.8&

Y*& 3))$=$(*E& =,-& #-<I(*<-& =(& =,-& ($2& I#$+-& <,(+.& =-*)<& =(& I#()"+-& 3*& AB/4C1%DC& (>& =,-& R(;$-=&

<-+=(#E&Q-+3"<-&23#A-#&-MI(#=<&=(&=,-&/RR6&$*+#-3<-&=,-&3N("*=&(>&($2&=,3=&+3*&Q-&$NI(#=-)&3*)&

=,"<&,-2I&(>><-=& =,-&->>-+=&(>& =,-&,$A,-#&I#$+-&(>& -*-#A%& `L$A"#-&ba8&@,$<& $<& +(*<$<=-*=&O$=,& =,-&

L$**$<,&-MI-#$-*+-&$*&23=-&JGeD<&3*)&-3#2%&JGcD<&O,-*&($2&I#$+-<&$*+#-3<-)8&1%&+(*=#3<=E&=,-&=#3)-&

<,(+.& 2-3)<& =(&3*&-MI3*<$(*& $*& =,-&*(*KR(;$-=&<-+=(#8& Y*&A-*-#32E& =,-&($2&3*)&I"#-& =#3)-&<,(+.<&

I"<,& =,-& R(;$-=& 3*)& *(*KR(;$-=& <-+=(#<& $*& )$>>-#-*=& )$#-+=$(*<E& Q"=& =,-& =O(& <,(+.<& 3#-&

+(*=#3+=$(*3#%&>(#&=,-&<-#;$+-<&<-+=(#8&

 

Sensitivity Analysis&&

Y*&=,$<&<"Q<-+=$(*&O-&;3#%&I3#3N-=-#&;32"-<&=(&<=")%&=,-&<-*<$=$;$=%&(>&("#&#-<"2=<&=(&32=-#*3=$;-&

+32$Q#3=$(*<8& L$#<=E& O-&N()$>%& =,-& N()-2& =(& $*=#()"+-& ,3Q$=& >(#N3=$(*& $*& I#->-#-*+-<& 3*)& 3))&

7"3)#3=$+& 23Q(#& 3*)& $*;-<=N-*=& 3)U"<=N-*=& +(<=<& `$*& 3))$=$(*& =(& 7"3)#3=$+& +3I$=32& 3)U"<=N-*=&

+(<=<a8&1(=,&,3Q$=& >(#N3=$(*&3*)& 23Q(#&3*)& $*;-<=N-*=&3)U"<=N-*=&+(<=<&N3.-& =,-& #-<I(*<-<&(>&

N3+#(-+(*(N$+& 3AA#-A3=-<& <N((=,-#E& Q"=& *-$=,-#& 3)U"<=N-*=& +(<=<& *(#& ,3Q$=& >(#N3=$(*& 3#-&

+#"+$32& >(#& =,-& 7"32$=3=$;-& #-<"2=<& `<--& ZII-*)$M& L$A"#-& HJa8& T(O-;-#E& 3))$*A& =,-<-& >-3="#-<&

$NI#(;-<&=,-&N()-2S<&3Q$2$=%&=(&N3=+,&=,-&=$N$*A&(>&=#("A,<8&&

4-M=&O-&<=")%&=,-&$NI2$+3=$(*<&(>&32=-#$*A&I3#3N-=-#<&(>&=,-&I#()"+=$(*&=-+,*(2(A%E&=,-&

+(*<"NI=$(*&3AA#-A3=(#&3*)&23Q(#&<"II2%8&]"#&7"32$=3=$;-&#-<"2=<&3#-&*(=&<-*<$=$;-&=(&+,3*A-<&$*&

=,-& I#()"+=$(*& >"*+=$(*& I3#3N-=-#<& `ZII-*)$M& L$A"#-& HFa8& H-+#-3<$*A& =,-& -23<=$+$=%& (>&

<"Q<=$="=$(*&Q-=O--*&+3I$=32&3*)&23Q(#&>#(N&(*-&=(&D8b&3NI2$>$-<&=,-&#-<I(*<-<&(>&322&;3#$3Q2-<&$*&

=,-&<,(#=&#"*8FD&@,-&7"3*=$=3=$;-&#-<"2=<&+,3*A-&2$==2-&O,-*&O-&)-+#-3<-&#-="#*<&=(&<+32-&>#(N&J&=(&

D8Gb8&?$.-O$<-E&O-&>$*)& =,3=&32=-#$*A& =,-&-23<=$+$=%&(>&<"Q<=$="=$(*& $*&+(*<"NI=$(*&3+#(<<&A(()<&

3*)&(;-#&=$N-&)(-<&*(=&+,3*A-&("#&N3$*&#-<"2=<&N"+,&32=,("A,&=,-&2(O-#&-23<=$+$=%&(>&<"Q<=$="=$(*&

3+#(<<& A(()<& =-*)<& =(& 3NI2$>%& =,-& #-<I(*<-<& (>& N3+#(-+(*(N$+& 3AA#-A3=-<& `ZII-*)$M& L$A"#-&

HCa8& Y*& 3))$=$(*E& ("#& #-<"2=<& 3#-& *(=& <-*<$=$;-& =(& ;3#%$*A& =,-& -23<=$+$=%& (>& <"Q<=3=$(*& (>& 23Q(#&

<"II2%&3+#(<<&<-+=(#<&`ZII-*)$M&L$A"#-&Hba8&

L$*322%&O-& <=")%& =,-& $NI2$+3=$(*<&(>& 32=-#$*A& =,-&)-A#--&(>&O3A-& <=$+.$*-<<8& Y*& +(*=#3<=&

O$=,& =,-& (=,-#& I3#=<& (>& =,-& #(Q"<=*-<<& 3*32%<$<E& O-& >("*)& =,3=& O3A-& <=$+.$*-<<& I23%<& 3& ;-#%&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
FD& Y*& =,-& #$+,-#&N()-2&O$=,& ,3Q$=& >(#N3=$(*& 3*)& 3))$=$(*32& 3)U"<=N-*=& +(<=<& $*& =,-& >2(O& (>& $*;-<=N-*=& 3*)& 23Q(#&
,$A,-#&-23<=$+$=%&,3<&<N322-#&->>-+=<&(*&=,-&$NI"2<-&#-<I(*<-<8&



& JG

$NI(#=3*=& #(2-8& Y*&I3#=$+"23#E& =,-&.-%&I3#3N-=-#& A(;-#*$*A& =,-& #-<I(*<-&(>& =,-&N3+#(-+(*(N$+&

;3#$3Q2-<&=(&=,-&+(223I<-&(>&=,-&R(;$-=KL$**$<,&=#3)-&$<&=,-&I-#<$<=-*+-&(>&#-32&O3A-<&`L$A"#-&da8&Y*&

=,-& +3<-& O$=,& >"22%& >2-M$Q2-& O3A-<E& =,-& #-+-<<$(*& $<& <,(#=& 3*)& <,322(O8& L(#& -M3NI2-E& ("=I"=E&

-NI2(%N-*=E& $*;-<=N-*=& 3*)& +(*<"NI=$(*& >322& (*2%& Q%& FKb& I-#+-*=& 3*)& =,-#-& 3#-& ,3#)2%& 3*%&

)%*3N$+<& 3>=-#& =,-& >$#<=& %-3#8& @,"<E& =,-& #-<I(*<-& (>& $*;-<=N-*=E& ("=I"=E& +(*<"NI=$(*& 3*)&

-NI2(%N-*=&$<&<N322&O,-*&+(NI3#-)&=(&=,-&#-<I(*<-&(>&=,-<-&;3#$3Q2-<&$*&=,-&)3=38&]*&=,-&(=,-#&

,3*)E&=,-&#-<I(*<-&(>&#-32&O3A-<&$<&(;-#<=3=-)8&Y*&=,-&)3=3E&O3A-<&)-+2$*-)&A#3)"322%E&O,$2-&=,-&

N()-2&O$=,&>"22%&>2-M$Q2-&O3A-<&I#-)$+=<&3*&$NN-)$3=-&e8b&I-#+-*=&)-+2$*-8&Z=&=,-&<-+=(#32&2-;-2E&

>"22%& >2-M$Q2-&O3A-<& >3$2& =(&+3I="#-& =,-&+(*=#3+=$(*&3+#(<<& <-+=(#<8& Y*&I3#=$+"23#E& =,-&*(*KR(;$-=&

<-+=(#&-MI3*)<&$*&#-<I(*<-&=(&=,-&+(223I<-&(>&=,-&R(;$-=KL$**$<,&=#3)-B&3<&#-<("#+-<&3#-&#-2-3<-)&

>#(N& =,-& R(;$-=& <-+=(#& =,-%& >2(O& $*=(& =,-& #-23=$;-2%& N(#-& I#()"+=$;-& *(*KR(;$-=& <-+=(#8& Y*&

+(*=#3<=E&O,-*&O3A-<& 3#-& #$A$)E& =,-&($2& <,(+.& #-)"+-<& =,-&N3#A$*32& I#()"+=& (>& 23Q(#& 3*)& >$#N<&

O("2)&2$.-&=(&,$#-&2-<<&23Q(#&3=&=,-&+"##-*=&O3A-<&(#&=(&.--I&-NI2(%N-*=&>$M-)&Q"=&+"=&O3A-<8&Y>&

O3A-<&3#-&#$A$)E&=,-&3)U"<=N-*=&(++"#<&;$3&7"3*=$=$-<&3*)&=,-&N()-2&+3*&+3I="#-&<$:3Q2-&)-+#-3<-<&

$*&("=I"=E&+(*<"NI=$(*E&$*;-<=N-*=&3*)&23Q(#8&@,-&#-+-<<$(*&$<&+(*<$)-#3Q2%&)--I-#&O,-*&O3A-<&

3#-&$*>2-M$Q2-8&Y*&<"NN3#%E&("#&7"32$=3=$;-&3*)E&=(&3&23#A-&-M=-*=E&7"3*=$=3=$;-&#-<"2=<&)-I-*)&(*2%&

(*& 3)U"<=N-*=& (>& #-32&O3A-<& Q-$*A& <">>$+$-*=2%& <2(O& 3*)& $*& =,$<& #-<I-+=& ("#& >$*)$*A<& -+,(& =,-&

#-<"2=<&$*&0(2-&3*)&],3*$3*&`FDDWa8&Z<&#-I(#=-)&$*&R-+=$(*&YYE&,(O-;-#E&=,-#-&$<&<=#(*A&-;$)-*+-&

<"AA-<=$*A&=,3=&=,$<&O3<&$*)--)&=,-&+3<-&$*&L$*23*)8&&

L$A"#-&d&32<(&<,(O<&=,-&$NI(#=3*+-&(>&=,-&<-#;$+-&<-+=(#&$*&3NI2$>%$*A&=,-&#-<I(*<-8&4(=-&

=,3=&O,-*&O-& >#--:-& =,-&<$:-&(>&3*)&I#$+-<& >(#& =,-&<-#;$+-&<-+=(#&3=& =,-&I#-K+(223I<-& 2-;-2<E&O-&

>$*)& =,3=& =,-& <$:-& (>& =,-& )(O*="#*& 3=& =,-& 3AA#-A3=-& 2-;-2& $<& (*2%& 3Q("=& ,32>& 3<& 23#A-& 3<& =,-&

)(O*="#*&O,-*&O-&322(O&=,-&<-#;$+-&<-+=(#&=(&#-<I(*)&=(&=,-&R(;$-=&<,(+.8&@,$<&>$*)$*A&$<&$*&2$*-&

O$=,&=,-&$*="$=$(*&>(#&3NI2$>$+3=$(*&)-<+#$Q-)&3Q(;-8&&

1974 Oil shock 
'$;-*& =,-& A(()& I-#>(#N3*+-& (>& =,-& N()-2& $*& -MI23$*$*A& =,-& #-+-<<$(*& $*& =,-& JGGD<E& O-& 3#-&

$*=-#-<=-)& $*& 3<<-<<$*A& O,-=,-#& =,-& N()-2& +3*& 32<(& I-#>(#N& O-22& $*& =#3+.$*A& =,-& ->>-+=<& (>&

I#-;$("<& -I$<()-<& (>& -*-#A%& I#$+-& <,(+.<8&P-& -M3N$*-& $*& I3#=$+"23#& ,(O& =,-& N()-2& >3#-<& $*&

3++("*=$*A&>(#&=,-&N3+#(-+(*(N$+&)%*3N$+<&3>=-#&=,-&JGeW&($2&I#$+-&<,(+.8&?$.-&=,-&+(223I<-&(>&

R(;$-=&=#3)-E&=,$<&<,(+.&I#()"+-)&3&23#A-&$*+#-3<-&$*&-*-#A%&+(<=<&>(#&L$*23*)8&/*2$.-&=,-&R(;$-=&

=#3)-&+(223I<-E&,(O-;-#E&$=&)$)&*(=&+3"<-&3&N3U(#&)$<2(+3=$(*&$*&L$*23*)S<&-+(*(N$+&<=#"+="#-&3*)&
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<-+=(#32& >3+=(#& 322(+3=$(*<8& Y*& I3#=$+"23#E& )"#$*A& =,$<& -I$<()-& L$*23*)& +(*=$*"-)& =(& $NI(#=&

<"Q<$)$:-)&-*-#A%&>#(N&=,-&/RR6&$*&-M+,3*A-&>(#&<I-+$32$:-)&-MI(#=<8&T-*+-E&$>&$*&=,$<&JGeW&($2&

<,(+.& -MI-#$N-*=& =,-&N()-2& )%*3N$+<& 3#-& <=$22& +(*<$<=-*=&O$=,& =,(<-& (Q<-#;-)& $*& =,-& )3=3E&O-&

A3$*&N(#-&+(*>$)-*+-&3Q("=&=,-&+(*+2"<$(*<&)-#$;-)&$*&=,-&I#-;$("<&<"Q<-+=$(*8&Y*&=,$<&-M-#+$<-E&

O-& .--I& =,-&N()-2& +32$Q#3=-)& 3<& Q->(#-8&@,-& (*2%&N()$>$+3=$(*<&O-&N3.-& 3#-& =(& =,-& <I--)& (>&

O3A-& 3)U"<=N-*=E& O,$+,& O-& <-=& =(& J F C D8G & `L$*23*)& O3<& 2-<<& "*$(*$:-)& $*& =,-& -3#2%&

JGeD<aE&3*)&-*-#A%&$*=-*<$=%E&O,$+,&O-&<-=&3&Fb&I-#+-*=&,$A,-#&`=,-&L$**$<,&-+(*(N%&O3<&N(#-&

-*-#A%&$*=-*<$;-&$*&JGeD<&=,3*&$*&-3#2%&JGGD<a8FJ&&

Z2=,("A,& N(<=& -+(*(N$-<& -MI-#$-*+-)& =,-& ($2& <,(+.& -3#2%& $*& JGeWE& =,-& <,(+.& =(& =,-&

L$**$<,&-+(*(N%&O3<&<(N-O,3=&)-23%-)&Q-+3"<-&=,-&($2&I#$+-&$*&=,-&L$**$<,KR(;$-=&=#3)-&O3<&3&

N(;$*A&3;-#3A-&(>&=,-&O(#2)&I#$+-8&T-*+-E&O-&3<<"N-&=,3=&=,-&<,(+.&=(&=,-&O(#2)&I#$+-&(++"#<&$*&

=,-&>$#<=&7"3#=-#&(>&JGeW&3*)&$=&,$=<&=,-&L$**$<,&-+(*(N%&$*&=,-&23<=&7"3#=-#&(>&JGeW8&@(&+32$Q#3=-&

=,-&<$:-&(>&=,-&<,(+.E&O-&+(NI"=-&=,-&"*$=&I#$+-&(>&$NI(#=-)&($2&$*&JGeC&3*)&JGeW&3*)&>$*)&=,3=&

=,-&`2(Aa&+,3*A-&$*&=,-&I#$+-&O3<&JDG&I-#+-*=8&&

L$A"#-&e&I2(=<&=,-&N()-2S<&=#3*<$=$(*32&)%*3N$+<&$*&#-<I(*<-&=(&=,-&($2&I#$+-&<,(+.&3*)&=,-&

)%*3N$+<&(>&3+="32&("=I"=E&+(*<"NI=$(*&3*)&$*;-<=N-*=8&ZA3$*E&O-&)-=#-*)&=,-&)3=3&=(&#-N(;-&

<-+"23#&N(;-N-*=<&$*&N3+#(-+(*(N$+&;3#$3Q2-<8&@,-&N()-2&Q#(3)2%&N3=+,-<&=,-&#-<I(*<-&(>&=,-&

L$**$<,& -+(*(N%8& Z2=,("A,& O-& )(& *(=& ,3;-& #-2$3Q2-& <-+=(#32& )3=3& Q->(#-& JGeb& =(& +(*<=#"+=&

+("*=-#>3+="32&N(;-N-*=<&$*&=,-&)3=3&$*&=,-&3Q<-*+-&(>&=,-&<,(+.E&O-&.*(O&>#(N&L$A"#-&b&=,3=&

-MI(#=<& =(& =,-&/RR6&-MI3*)-)& $*& #-<I(*<-& =(& =,-& ($2& <-+=(#8&P-& 32<(& .*(O& =,3=& ("=I"=& $*& =,-&

R(;$-=&<-+=(#&-MI3*)-)&#-23=$;-&=(&("=I"=&$*&=,-&*(*KR(;$-=&<-+=(#8&@,-&<-+=(#32&#-<I(*<-<&$*&=,-&

N()-2&`*(=&#-I(#=-)a&+3I="#-&=,-<-&>3+=<&3<&O-228&&

Sweden vs. Finland 
Z*& 32=-#*3=$;-& O3%& =(& 3<<-<<& =,-& $NI(#=3*+-& (>& =,-& +(223I<-& $*& =,-& R(;$-=KL$**$<,& =#3)-& $*&

3++("*=$*A& >(#& =,-& L$**$<,& #-+-<<$(*& 3<&O-22& 3<& =(& ;32$)3=-& ("#& <$N"23=$(*<& $<& =(& +(NI3#-& =,-&

("=I"=& )%*3N$+<& $*& RO-)-*& 3*)& L$*23*)8& 1(=,& +("*=#$-<& ,3)& <$N$23#& $*<=$="=$(*<& `$*+2")$*A&

#-A"23=-)&23Q(#&N3#.-=<&O$=,&,$A,&)(O*O3#)&O3A-&#$A$)$=%E&<--&1(=-#(&-=&32&`FDDWa&3*)&H$+.-*<&

-=& 32& `FDDea& >(#& )-=3$2-)& +(NI3#$<(*<a& 3*)& -MI-#$-*+-)& 3& <$N$23#& 3*)& 32N(<=& <$N"2=3*-("<&

<-7"-*+-& (>& -;-*=<& `$*+2")$*A& +"##-*+%& 3*)& >$*3*+$32& +#$<-<a& 3*)& I(2$+%& #-<I(*<-<& $*& =,-& 23=-&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
FJ&@,-&#3=$(&(>&-*-#A%&+(*<"NI=$(*&`$*&N$22$(*<&(>&@]5a&=(&'HX&`$*&+(*<=3*=&FDDD&I#$+-<a&$*&JGeC&O3<&Fbt&23#A-#&
=,3*&=,-&<3N-&#3=$(&$*&JGcG8&&
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JGcD<& 3*)& -3#2%& JGGD<&O$=,& =,-& (*2%&N3U(#& )$>>-#-*+-& Q-$*A& =,3=& RO-)-*& ,3)&N$*$<+"2-& =#3)-&

O$=,& /RR68FF& Y*& 3& <-*<-E& RO-)-*& +("2)& Q-& "<-)& 3<& 3& +("*=-#>3+="32& >(#& O,3=& +("2)& ,3;-&

,3II-*-)&=(&L$*23*)&$>&$=&)$)&*(=&=#3)-&<(&N"+,&O$=,&=,-&/RR68&T-*+-E&O-&+3*&"=$2$:-&=,$<&*3="#32&

-MI-#$N-*=&=(&-;32"3=-&=,-&I#-)$+=$(*<&>#(N&("#&N()-28&&

L$A"#-& c& I2(=<& =,-& =$N-& <-#$-<& (>& I-#+-*=& )-;$3=$(*<& (>& ("=I"=& >#(N& 2$*-3#& =$N-& =#-*)&

`-<=$N3=-)&(*&JGeDKJGGD&)3=3a&>(#&L$*23*)&3*)&RO-)-*8&Z=&=,-&=#("A,&(>&=,-&#-+-<<$(*&=,-&("=I"=&

)#(I&$*&L$*23*)&O3<&3Q("=&FF&I-#+-*=&>#(N&=#-*)E&O,$2-&>(#&RO-)-*&$=&O3<&c&I-#+-*=&Q-2(O&=#-*)8&

Y>&O-& =3.-& =,-& )$>>-#-*+-& 3<& 3&N-3<"#-& (>& =,-& +(*=#$Q"=$(*& (>& =,-& R(;$-=& =#3)-& +(223I<-& =(& =,-&

L$**$<,& )-I#-<<$(*E& =,-*& =,-& N3A*$=")-& (>& =,-& +(*=#$Q"=$(*& $<& Q#(3)2%& $*& 2$*-& O$=,& $NI"2<-&

#-<I(*<-<& $*& ("#&N()-28&T-*+-E& =,-& (Q<-#;-)& )$>>-#-*+-& Q-=O--*& ("=I"=& I3=,<& $*& RO-)-*& 3*)&

L$*23*)& $<&+(*<$<=-*=&O$=,&("#&3#A"N-*=& =,3=& =,-&)-+2$*-&(>& =,-&R(;$-=KL$**$<,& =#3)-&-MI23$*<&3&

<$A*$>$+3*=&>#3+=$(*&(>&=,-&)(O*="#*&$*&L$*23*)8&&

&

V Alternative explanations of the depression 
Z<& O-& *(=-)& $*& =,-& Y*=#()"+=$(*E& =O(& (=,-#& +(NI-=$*A& -MI23*3=$(*<& (>& =,-& L$**$<,& '#-3=&

H-I#-<<$(*&3#-&=,-&[>$*3*+$32&;$-OE\&O,$+,&3==#$Q"=-<&=,-&H-I#-<<$(*&=(&=,-&N3U(#&>$*3*+$32&+#$<$<&

-MI-#$-*+-)& $*& L$*23*)& $*& JGGFE& 3*)& =,-& [=3M& 3*)& I#()"+=$;$=%& ;$-O\& (>&0(*-<3& -=& 328& `FDDeaE&

O,$+,&3#A"-<&=,3=&=,-&H-I#-<<$(*&O3<&+3"<-)&Q%&3);-#<-&@LX&3*)&23Q(#&=3M&<,(+.<8&&

Z++(#)$*A& =(& =,-&>$*3*+$32&;$-OE&>$*3*+$32& 2$Q-#32$:3=$(*&)"#$*A& =,-&JGcD<&#-<"2=-)& $*&3*&

(;-#K-MI3*<$(*& (>& +#-)$=E& 3*& (;-#K;32"-)& <=(+.&N3#.-=E& $*>23=-)& #-32& -<=3=-& ;32"-<& 3*)& 3& 23#A-&

<=(+.&(>&)-Q=8&Z&)(O*="#*&$*&=,-&-+(*(N%&$*&=,-&-3#2%&JGGD<&)"-&=(&=,-&2(<<&(>&=,-&R(;$-=&-MI(#=&

N3#.-=&3*)&3&<2(O)(O*&$*&5"#(I-3*&A#(O=,&=#$AA-#-)&Q(=,&3&<I-+"23=$;-&3==3+.&(*&=,-&+"##-*+%&

3*)& 3& +#-)$=& +#"*+,8& 02-3#2%& =,-<-& >3+=(#<& I23%-)& 3& #(2-& Q"=& =,-%& +3*& 32<(& Q-& $*=-#I#-=-)& 3<& 3&

Q%I#()"+=& (>& =,-& >$*3*+$32K<-+=(#& ->>-+=<& (>& =,-& R(;$-=& =#3)-& <,(+.<& =,3=& >$#<=& +3"<-)& 3& <-;-#-&

+(223I<-& (>& =,-& #-32& -+(*(N%8& Y*)--)E& =#("Q2-<& $*& =,-& L$**$<,& >$*3*+$32& <-+=(#& <--N& =(& ,3;-&

>(22(O-)& =,-& +(223I<-& (>& =,-& R(;$-=& =#3)-& #3=,-#& =,3*& I#-+-)-)& $=8FC& @,$<& $*=-#I#-=3=$(*& (>& =,-&

>$*3*+$32&<-+=(#&3<&[>(22(O$*A\&=,-&#-32&-+(*(N%&+3*&Q-&#3=$(*32$:-)&$>&O-&3<<"N-&=,3=&>$*3*+$32&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
FF&0(NI3#$*A&=,-&)-;-2(IN-*=<&$*&RO-)-*&3*)&L$*23*)&Q-=O--*&JGcb&3*)&FDDDE&V(*"*AE&^$3*)-#&3*)&f3#=$3&`FDDGa&
(Q<-#;-&=,3=&=,-&=O(&+("*=#$-<&Q-,3;-)&3<&$>&=,-%&O-#-&[-+(*(N$+&=O$*<8\&&
FC&6-32&)(N-<=$+&+#-)$=E&O,$+,&,3)&$*+#-3<-)&3=&3&<=-3)%&I3+-&<$*+-&=,-&23=-&JGeD<E&Q-A3*&=(&>322&$*&JGGFBJ&3*)&=,-&
-M+,3*A-&-MI-#$-*+-)&3&>$#<=&$*$=$32&)-I#-+$3=$(*&$*&JGGJBWE&O$=,&3&>"22&+"##-*+%&+(223I<-&$*&JGGCBJ8&6-32&'HX&Q-A3*&
+(*=#3+=$*A& $*& =,-& 23<=& 7"3#=-#& (>& JGGD8& Y*& 3& +(NI#-,-*<$;-& 3*32%<$<& (>& =,-& Q3*.$*A& +#$<$<& 3*)& +#-)$=& +#"*+,& $*&
L$*23*)E&f$,#$v2v&`JGGea&+(*+2")-<&=,3=&+(223I<-&(>&2-*)$*A&$<&Q-==-#&-MI23$*-)&Q%&3&)-+2$*-&$*&>$#N&3*)&,("<-,(2)&
Q323*+-&<,--=<&3*)&+#-)$=O(#=,$*-<<&=,3*&Q%&3&+(*=#3+=$(*&$*&<"II2%&(>&+#-)$=8&&&
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;3#$3Q2-<&#-<I(*)-)&=(&#-32&)-;-2(IN-*=<&3<&$*&3&+23<<$+&+3<,K$*K3);3*+-&<-="I8&T-*+-E&=,-&<-;-#-&

#-=#-*+,N-*=&$*&+(*<"NI=$(*&3*)&$*;-<=N-*=&-MI-*)$="#-<&)"-&(*2%&=(&=,-&R(;$-=&=#3)-&+(223I<-&

+("2)&,3;-&+3"<-)&3&I#(I(#=$(*32&+(223I<-& $*&)-N3*)&>(#&#-32&Q323*+-<E&O,$+,&"*)-#&3&>$M-)&(#&

N3*3A-)& -M+,3*A-& #3=-& 3*)& 3& <-=& 2-;-2& (>& >(#-$A*& #-<-#;-<E& +("2)& ,3;-& Q--*& 23#A-& -*("A,& =(&

=#$AA-#& 3& +"##-*+%& +#3<,8& Y>& O-& +(*<$)-#& 32<(& =,-& I(<<$Q$2$=%& (>& >$*3*+$32& 3NI2$>$+3=$(*& ;$3& 3&

O(#.$*AK+3I$=32& (#& >$*3*+$32& 3++-2-#3=(#& +,3**-2E& =,-<-& )-;-2(IN-*=<& +("2)& ,3;-& >-)& Q3+.& $*=(&

=,-&#-32&-+(*(N%&3*)&+(*=#$Q"=-&=(&-*23#A-&=,-&N3A*$=")-&3*)&)"#3=$(*&(>&=,-&#-+-<<$(*8&&

P-&+3*&A-=&3&<-*<-&(>&=,-&-M=-*=&=(&O,$+,&3&+#-)$=&+#"*+,&+3*&-MI23$*&=,-&)-I#-<<$(*&Q%&

$*=#()"+$*A&$*=(&("#&>#3N-O(#.&3*&-M(A-*("<E&I-#<$<=-*=&$*+#-3<-&$*&=,-&O(#2)&$*=-#-<=&#3=-8&P-&

3<<"N-&=,3=&=,-&$*=-#-<=&#3=-&$*+#-3<-)&$*&JGGJ&Q%&(*-&I-#+-*=&`3&#-23=$;-2%&N()-<=&$*+#-3<-a8&P-&

<-=&=,-&<-#$32&+(##-23=$(*&(>&=,-&<,(+.&=(&D8G&O,$+,&$<&3II#(M$N3=-2%&=,-&I-#<$<=-*+-&(>&=,-&$*=-#-<=&

#3=-&$*&L$*23*)8&P-&+(*<$)-#&=O(&<+-*3#$(<8&L$#<=E&=,-&$*=-#-<=&#3=-&<,(+.&$<&=,-&<(2-&<("#+-&(>&=,-&

)-I#-<<$(*8& R-+(*)E& =,-& $*=-#-<=& #3=-& <,(+.& ,3II-*<& <$N"2=3*-("<2%& O$=,& =,-& +(223I<-& (>& =,-&

R(;$-=KL$**$<,& =#3)-8&@,-&+(##-<I(*)$*A& $NI"2<-& #-<I(*<-<&3#-&<,(O*& $*&ZII-*)$M&L$A"#-&HW8&

@,-&#-<"2=<&<,(O&=,3=&3*&$*+#-3<-&$*&=,-&$*=-#-<=&#3=-&)-I#-<<-<&3AA#-A3=-&-+(*(N$+&3+=$;$=%&`O$=,&

<N322& ->>-+=<&(*&-NI2(%N-*=E& ("=I"=E& 3*)&+(*<"NI=$(*&Q"=& 3& 23#A-#& ->>-+=& (*& $*;-<=N-*=a8&P-&

32<(& >$*)& =,3=& 3))$*A& =,-& $*=-#-<=& #3=-& <,(+.& $NI#(;-<& =,-& >$=&(>& =,-&N()-2&3=& =,-& <-+=(#32& 2-;-2&

O,-*&+(NQ$*-)&O$=,&(=,-#&<,(+.<8&RI-+$>$+322%E&$*=-#-<=&#3=-&<,(+.<&,-2I&=,-&N()-2&=(&N3=+,&=,-&

)(O*="#*& $*& =,-&*(*KR(;$-=&<-+=(#8&1%& $=<-2>E&,(O-;-#E& =,-&<,(+.&,3<&<N322&7"3*=$=3=$;-&->>-+=<&

>(#&;3#$3Q2-<&(=,-#&=,3*&$*;-<=N-*=8&P-&+(*+2")-&>#(N&=,-<-&#-<"2=<&=,3=&3&+#-)$=&+#"*+,&$*)--)&

+3*&Q-&3&"<->"2&+(NI2-N-*=&=(&("#&<=(#%E&-<I-+$322%&>(#&N3=+,$*A&=,-&)%*3N$+<&(>&$*;-<=N-*=8&

P$=,& #-A3#)& =(& =,-& =3M& 3*)&I#()"+=$;$=%& ,%I(=,-<$<& (>&0(*-<3& -=& 328& `FDDeaE& $=& $<&O(#=,&

*(=$*A& =,3=& ("#& ($2& I#$+-& <,(+.&O(#.<& 2$.-& 3& =-+,*(2(A%& <,(+.& <$*+-& 3*& $*+#-3<-& $*& ($2& I#$+-<&

#-)"+-<& >$#N<S& I#(>$=&N3#A$*<& `I#(;$)-)& =,-#-& $<& 3& <">>$+$-*=2%& <N322& <"Q<=$="=3Q$2$=%& (>& -*-#A%&

$*I"=a8FW&Z2=,("A,& =,-&->>-+=&(>& =,-&($2&I#$+-&<,(+.&(*&N-3<"#-)&@LX& $<& #-23=$;-2%&<N322& $*&("#&

N()-2E& =,-& =#3)-& <,(+.& 2-3)<& =(& 3& <$A*$>$+3*=& )-+2$*-& $*&N-3<"#-)&@LX&O$=,& =,-&)%*3N$+<& =,3=&

#-<-NQ2-<&=,-&I3=,&(>&N-3<"#-)&@LX&$*&=,-&)3=3&`ZII-*)$M&L$A"#-&5Ja8&@,"<&O,3=&0(*-<3&-=&328&

$*=-#I#-=& 3<& 3& @LX& <,(+.& +("2)& Q-& I3#=2%& +3I="#$*A& =,-& -*-#A%& I#$+-& 3*)& =#3)-& <,(+.<& $*& ("#&

N()-28&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
FW&Z&<$N$23#&3#A"N-*=&O3<&N3)-&>(#&=,-&+3<-&(>&=,-&/*$=-)&R=3=-<&Q%&L$**&`FDDDa8&



& FC

P-& +3*& 32<(& #-+(*+$2-& 0(*-<3& -=& 328S<& 23Q(#K=3MK2$.-& ->>-+=<& O$=,& ("#& 3*32%<$<& Q%&

$*=-#I#-=$*A& =,(<-& ->>-+=<& 3<& =3.$*A& =,-& I23+-& (>& =,-& O3A-& #$A$)$=$-<& $*& ("#& N()-28& Y*& 3*&

-7"$2$Q#$"N&O$=,("=& 23Q(#& >#$+=$(*<E& =,-&O3A-& #-+-$;-)&Q%&O(#.-#<& $<& -7"32& =(& =,-$#& #-<-#;3=$(*&

O3A-E&$8-8& =
'! '!) ) 8&Y>&O3A-<&3#-&#$A$)E&,(O-;-#E&=,-&#-<-#;3=$(*&O3A-&$<&*(=&A-*-#322%&-7"32&=(&

=,-&O3A-& 3+="322%& #-+-$;-)8&L"#=,-#N(#-E& $*& 3& )(O*="#*E&O(#.-#<& 3#-&O$22$*A& =(& 3++-I=& U(Q<& 3=&

2(O-#&O3A-<E&Q"=&O$=,&$*>2-M$Q2-&O3A-<&=,-#-&$<&A($*A&=(&Q-&3&)$>>-#-*+-&Q-=O--*&+"##-*=&N3#.-=&

O3A-<& 3*)& =,-& #-<-#;3=$(*&O3A-<E& $*& I3#=$+"23#& =
'! '!) ) 8&9(#-(;-#E& <$*+-& >$#N<& <=3%& (*& =,-$#&

23Q(#& )-N3*)& +"#;-E& =,-%& +"=& -NI2(%N-*=8& 1-+3"<-& (>& =,-<-& 3#A"N-*=<E& O-& +3*& #-+(*+$2-&

)-+#-3<-)&-NI2(%N-*=&`3<&(Q<-#;-)&$*&=,-&)3=3a&O$=,&>"22%&>2-M$Q2-&O3A-<&`3<&3<<"N-)&Q%&0(*-<3&

-=&328&`FDDeaaE&$>&O-&$*=-#I#-=&=,$<&<$="3=$(*&3<&$>&=,-#-&O3<&3&l23Q(#&=3MS&<,(+.8&Y*&(=,-#&O(#)<E&(*-&

+3*& $*=-#I#-=& =
'! '!) ) & 3<& 3#$<$*A& >#(N&3& 23Q(#& =3M& & <"+,& =,3=& `J a =

'! '! '!) ) ) &O,-#-& =,-&

3>=-#K=3M&O3A-&$<&-7"32&=(&=,-&#-<-#;3=$(*&O3A-8&

P,$2-& Q(=,& 23Q(#& =3M&,$.-<& 3*)&O3A-& #$A$)$=$-<& +3*&,3;-& <$N$23#& =,-(#-=$+32& ->>-+=<E&O-&

O-#-&"*3Q2-&=(&>$*)&3+="32&-;$)-*+-&(>&+,3*A-<&$*&=3M&#3=-<&$*&=,-&L$**$<,&I#-<<&3*)&2-A$<23=$(*&(>&

=,-&-3#2%&JGGD<8&Y*&3))$=$(*E&;3#$("<&N-3<"#-<&(>&=,-&=3M&Q"#)-*&(*&23Q(#&-3#*$*A<&-M,$Q$=&2$==2-&

;3#$3=$(*&(;-#&=,$<&I-#$()&`<--&ZII-*)$M&L$A"#-&5Ja8&1%&+(*=#3<=E&O-&)(+"N-*=-)&-3#2$-#&<=#(*A&

-;$)-*+-&(>&23Q(#&#$A$)$=$-<E&$*+2")$*A&O3A-&<=$+.$*-<<E&$*&L$*23*)8&T-*+-E&=,-&-NI$#$+32&-;$)-*+-&

<"AA-<=<& =,3=& 23Q(#& >#$+=$(*<& N3%& Q-& N(#-& #-2-;3*=& =,3*& =3M& <,(+.<8& ];-#322E& O-& 3A#--& O$=,&

0(*-<3&-=&32&`FDDea&=,3=&I#()"+=$;$=%&3*)&O3A-KO-)A-&N(;-N-*=<&3#-&*-+-<<3#%&=(&-MI23$*&=,-&

)%*3N$+<&(>&N3+#(-+(*(N$+&3AA#-A3=-<m&,(O-;-#E&O-& $*=-#I#-=& =,-<-&N(;-N-*=<&3<&<%NI=(N<&

3*)&3#A"-&=,3=&=,-&R(;$-=&=#3)-&<,(+.&N3%&Q-&=,-&>"*)3N-*=32&>(#+-&Q-,$*)&=,-<-&N(;-N-*=<8&&

Z*& 3))$=$(*32& (Q<-#;3=$(*& =,3=& >3;(#<& ("#& =#3)-K<,(+.<& 3II#(3+,& $<& =,3=& $*)"<=#$-<&

-MI(<-)& =(& =,-&R(;$-=& =#3)-& -MI-#$-*+-)& 3&)--I-#&)(O*="#*& =,3*& $*)"<=#$-<& *(=& (#$-*=-)& =(& =,-&

R(;$-=& N3#.-=8& @,$<& I3==-#*& $<& +2-3#2%& #-I#()"+-)& Q%& ("#& N()-2E& O,$2-& <,(+.<& (=,-#& =,3=& =,-&

R(;$-=& =#3)-& <,(+.& <,("2)& Q-& "*3Q2-& =(& A-*-#3=-& =,$<& I3==-#*& $*& A-*-#328& L$A"#-& G& I#-<-*=<& =,-&

<+3==-#&I2(=& >(#& -MI(#=& <,3#-& =(& =,-&/RR6& $*&JGcc&3*)&)-;$3=$(*&(>& -NI2(%N-*=& >#(N& =#-*)& $*&

JGGC&Q%&$*)"<=#%8&@,-&<2(I-&(>&=,-&]?R&>$==-)&2$*-&I#-<-*=-)&$*&=,-&>$A"#-&$<&KJW8bW&O$=,&<=3*)3#)&

-##(#& d8W& O,$+,& <"AA-<=<& 3& <$A*$>$+3*=& #-23=$(*<,$I& Q-=O--*& $*)"<=#%S<& -MI(<"#-& =(& =,-& R(;$-=&



& FW

=#3)-&3*)&$=<&)-+2$*-8Fb&Z&(*-&I-#+-*=3A-&I($*=&$*+#-3<-&$*&=,-&<,3#-&(>&-MI(#=<&A($*A&=(&=,-&R(;$-=&

/*$(*&$<&3<<(+$3=-)&O$=,&3&J8W&I-#+-*=&)-+2$*-&$*&-NI2(%N-*=&$*&JGGC&#-23=$;-&=(&=#-*)8&&&

&

VI Extension to Transition Economies 
@,-#-& $<&3NI2-&-;$)-*+-& $*)$+3=$*A& =,3=& =,-& =#3)-&3*)&-*-#A%&I#$+-&<,(+.<&>3+-)&Q%& =,-&@5<&(>&

53<=-#*& 5"#(I-& 3*)& =,-& >(#N-#& R(;$-=&/*$(*&O-#-& 3=& 2-3<=& 3<& <-;-#-& 3<& =,(<-& -MI-#$-*+-)& Q%&

L$*23*)8& @,-& I#3+=$+-& (>& (;-#I#$+$*A& N3+,$*-<& -MI(#=-)& >#(N& 095Z& +("*=#$-<& =(& =,-& R(;$-=&

/*$(*& 3*)& "*)-#I#$+$*A& #3O& N3=-#$32<& `N3$*2%& -*-#A%a& -MI(#=-)& >#(N& =,-& R(;$-=& /*$(*& =(&

095Z& +("*=#$-<& $<& O-22& )(+"N-*=-)& `-8A8E& 93##-<-& 3*)& f3*("<& JGcCa8& ]#2(O<.$& `JGGCaE&

^#3<*(;&3*)&1#3)3& `JGGea&3*)&(=,-#<& >$*)& =,-& <3N-&I3==-#*& >(#& $*=#3K/RR6& =#3)-8& Y*&3))$=$(*E&&

O,$2-&=,-#-&O3<&3&<=#(*A&#-)$#-+=$(*&(>&=#3)-&>(#&=#3*<$=$(*&+("*=#$-<&>#(N&>(#N-#&<(+$32$<=&=#3)$*A&

I3#=*-#<&=(O3#)&=,-&5/&3*)&(=,-#&$*)"<=#$32$:-)&+("*=#$-<&`-8A8&03NI(<&3*)&0(#$+-22$&FDDFaE&=,-#-&

$<&2$==2-&-;$)-*+-&=,3=&-MI(#=<&(>&A(()<&N3*">3+="#-)&$*&=,-&+(NN3*)&-+(*(N%&O-#-&#-)$#-+=-)8&

6()#$.& `JGGWa& 3*)& (=,-#<& 3#A"-& =,3=& #-(#$-*=3=$(*& =(& =,-& 5/& N3#.-=& (>& I#()"+=<& I#-;$("<2%&

)$#-+=-)& =(& 095Z&O3<& *(=& 3& I#(N$*-*=& >-3="#-& (>& =,-& =#3*<$=$(*& I-#$()8& L"#=,-#N(#-E& 6()#$.&

`JGGWa&#-I(#=<&-;$)-*+-&<"AA-<=$*A&=,3=&R(;$-=&-MI(#=<&+("2)&Q-&<(2)& $*& =,-&P-<=&(*2%&O$=,&bD&

I-#+-*=& (#& N(#-& )$<+("*=<8& '$;-*& 3;3$23Q2-& N$+#(& 2-;-2& -;$)-*+-E& 6-I.$*-& 3*)&P32<,& `JGGGa&

+(*=-*)& =,3=& >$#N<& ,$<=(#$+322%& I#()"+$*A& "*)-#& )$>>-#-*=& bK)$A$=& RY@0& +()-<& >(#& =,-& 095Z&

N3#.-=&+("2)&,3#)2%&#-(#$-*=&I#()"+=$(*&=(O3#)&;-#%&)$>>-#-*=&I#()"+=<8&&

@,-<-& (Q<-#;3=$(*<& <"AA-<=& =,3=& ("#& N()-2& N3%& Q-& "<->"2& $*& -MI23$*$*A& =,-&

N3+#(-+(*(N$+& )%*3N$+<& )$<I23%-)& Q%& @5<& $*& =,-& -3#2%& <=3A-<& (>& =#3*<$=$(*8& ]"#& <$N"23=$(*&

#-<"2=<&<,(O-)&=,3=&=,-&->>-+=<&(>&-2$N$*3=$*A&=,-&-*-#A%&<"Q<$)%&3*)&R(;$-=&=#3)-&#-23=$(*<,$I&(*&

("=I"=E&-NI2(%N-*=&3*)&(=,-#&3AA#-A3=-&("=+(N-<&3#-&A#-3=2%&3NI2$>$-)&Q%&#-32&O3A-&#$A$)$=$-<8&

1-+3"<-& (>& )3=3& 2$N$=3=$(*<E& $=& $<& ,3#)& =(& -<=3Q2$<,& O,-=,-#& #-32& O3A-<& O-#-& #$A$)& $*& 53<=-#*&

5"#(I-3*&+("*=#$-<&$*&=,-&$*$=$32&<=3A-<&(>&=,-&=#3*<$=$(*8&Y*$=$32&-<=$N3=-<&(>&=,-&O3A-&-23<=$+$=%&

O$=,&#-<I-+=&=(&"*-NI2(%N-*=&#3=-<&<"AA-<=-)&=,3=&#-32&O3A-<&O-#-&>3$#2%&>2-M$Q2-&$*&@5<&`-8A8E&

123*+,>2(O-#&FDDJa8&T(O-;-#E&<"Q<-7"-*=&<=")$-<&Q3<-)&(*&N3+#(&3*)&N$+#(&2-;-2&)3=3&=-*)&=(&

>$*)&=,3=&#-32&O3A-<&$*&=#3*<$=$(*&+("*=#$-<&O-#-&32N(<=&3<&$*>2-M$Q2-&3<&O3A-<&$*&(=,-#&5"#(I-3*&

+("*=#$-<&`-8A8E&^-#=-<$&3*)&^(22(&JGGeE&5<=-;w(&FDDCE&Y3#3&3*)&@#3$<=3#"&FDDWE&f(*&T3A-*&3*)&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Fb&@,-&-<=$N3=-&Q3<-)&(*&=,-&T"Q-#K#(Q"<=&#-A#-<<$(*E&O,$+,&)(O*O-$A,<&("=2$-#<&`-8A8E&*(*KN-=322$+&N$*-#32&
I#()"+=<aE&$<&KJe8d&O$=,&<=3*)3#)&-##(#&b8C8&



& Fb

@#3$<=3#"KR$-)<+,23A& FDDba8& Y*& 3))$=$(*E& 23Q(#&N3#.-=<& $*& @5<& 3II-3#& =(& Q-& 3<& #-A"23=-)& 3<& $*&

(=,-#&5"#(I-3*&+("*=#$-<& `1(=-#(&-=&32&FDDWa8&]*& =,-&(=,-#&,3*)E& $=& $<&,3#)& =(&Q-2$-;-& =,3=& #-32&

O3A-<&O-#-& <=#(*A2%& $*>2-M$Q2-&Q-+3"<-& $*>23=$(*&O3<&,$A,& 3*)&;3#$3Q2-8Fd&T(O-;-#E& =,-#-&O3<&

32<(&3&<=#(*A&I(2$=$+32&I#-<<"#-& =(&N3$*=3$*& 2$;$*A&<=3*)3#)<8& Y*)--)E&6(23*)&`FDDDa&3#A"-<& =,3=&

I(2$=$+$3*<&+("2)&*(=&322(O&O3A-<&=(&>322&=((&>3<=&3*)&=((&N"+,&Q-+3"<-&(=,-#O$<-&#->(#N<&+("2)&

Q-&#-;-#<-)8&P3A-&$*)-M3=$(*&3*)&)(223#$:3=$(*&(>&O3A-<&Q-+3N-&+(NN(*&I#3+=$+-&$*&=#3*<$=$(*&

-+(*(N$-<8&L"#=,-#N(#-E&3<&(Q<-#;-)&$*&6()#$.&`JGGWaE&=,-&<,3#I&$*+#-3<-&$*&"*-NI2(%N-*=&#3=-&

3+#(<<& =#3*<$=$(*&+("*=#$-<& $<& =,-&I#$N3&>3+$-&-;$)-*+-&=,3=&O3A-<&O-#-& $*>2-M$Q2-8&Y*&<"NN3#%E&

32=,("A,&O3A-<&$*&=#3*<$=$(*&+("*=#$-<&3)U"<=-)&$*&#-<I(*<-&=(&3AA#-A3=-&<,(+.<E&=,-&3)U"<=N-*=&$<&

2$.-2%& =(& ,3;-& Q--*& $*+(NI2-=-& 3*)& <I#-3)& (;-#& =$N-8& '$;-*& =,3=& =,-& <$:-& (>& )$<=(#=$(*<& O3<&

A#-3=-#&$*&>(#N-#&095Z&+("*=#$-<&`-8A8E&A#-3=-#&<"Q<$)%&>#(N&/RR6&3*)&A#-3=-#&<I-+$32$:3=$(*&(>&

=#3)-&O$=,&=,-&/RR6aE&(*-&+3*&-MI-+=&=,3=&<=3*)3#)&N3+#(-+(*(N$+&>3+=(#<&+3*&-MI23$*&3&Q"2.&(>&

)(O*="#*&$*&-+(*(N$+&3+=$;$=%&$*&=#3*<$=$(*&+("*=#$-<8Fe&

@(&<"II(#=&("#&,%I(=,-<$<&=,3=&=,-&+(*=#3+=$(*&(Q<-#;-)&$*&@5<&+3*&Q-&-MI23$*-)&O$=,&=,-&

($2& I#$+-& 3*)& =#3)-& <,(+.<& +3"<-)& Q%& =,-& )-N$<-& (>& =,-& /RR6E& O-& O("2)& 2$.-& =(& +(NI3#-&

<$N"23=-)& =#3*<$=$(*32&)%*3N$+<&>#(N&=,-&N()-2&`+32$Q#3=-)&>(#&@5<a&O$=,&=,-&)3=3&#-<I(*<-<&3=&

=,-& 3AA#-A3=-& 3*)& <-+=(#32& 2-;-2<& `32<(& >(#&@5<a8&/*>(#="*3=-2%E& )"-& =(& <-;-#-&)3=3& 2$N$=3=$(*<E&

=,$<& +(NI#-,-*<$;-& 3*32%<$<& $<& *(=& I(<<$Q2-8& Y*)--)E& O-& >(+"<& (*& L$*23*)& I#-+$<-2%& Q-+3"<-E&

"*2$.-&=#3*<$=$(*&+("*=#$-<E&L$*23*)&,3<&#-2$3Q2-&<=3=$<=$+<&3=&322&2-;-2<&(>&3AA#-A3=$(*&)"#$*A&3*)&

Q->(#-& =,-&#-+-<<$(*8&T(O-;-#E&O-&+3*&3<<-<<& =,-&N()-2S<&Q-,3;$(#&"<$*A&3&,3*)>"2&(>& #-2$3Q2-&

3AA#-A3=-&<-#$-<&>(#&X(23*)&3*)&T"*A3#%8&P-&+,((<-&=,-<-&=O(&+("*=#$-<&Q-+3"<-&=,-%&-NQ()%&

=O(&)$>>-#-*=&<=#3=-A$-<&(>&3)U"<=N-*=&$*&=#3*<$=$(*8&X(23*)&322(O-)&3&7"$+.&3*)&)--I&3)U"<=N-*=&

(>&#-32&O3A-<E&O,$2-&$*&T"*A3#%&#-32&O3A-<&,3)&A#3)"32&3*)&N()-<=&3)U"<=N-*=&`<--&-8A8&@(*$*&

FDDea8&&

P-&"<-&=,-&N()-2&3*)&+32$Q#3=$(*&>#(N&R-+=$(*<&YYY&3*)&Yf&3<&=,-&Q3<$<&(>&("#&3*32%<$<&>(#&

=#3*<$=$(*&-+(*(N$-<8&R$*+-&=#3*<$=$(*&3*)&L$**$<,&-+(*(N$-<&O-#-&)$>>-#-*=E&O-&*--)&=(&N3.-&3&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Fd&Z2=,("A,&O3A-&3##-3#<&O-#-&3*(=,-#&<("#+-&(>&O3A-&>2-M$Q$2$=%E&O3A-&3##-3#<&O-#-&23#A-2%&2$N$=-)&=(&>(#N-#&R(;$-=&
/*$(*&#-I"Q2$+<&3*)&,3)&2$==2-&$NI3+=&$*&(=,-#&53<=-#*&5"#(I-3*&+("*=#$-<8&&
Fe&Y*=-#-<=$*A2%E&=,-&-MI-#$-*+-&(>&53<=&'-#N3*%&3>=-#&"*$>$+3=$(*&$<&Q#(3)2%&$*&2$*-&O$=,&("#&3#A"N-*=<&>(#&=#3*<$=$(*&
-+(*(N$-<8& 53<=& '-#N3*%& O3<& 32<(& )-I-*)-*=& (*& +,-3I& R(;$-=& -*-#A%& 3*)& (;-#;32"-)& -MI(#=<& =(& =,-& /RR68&&
/*$>$+3=$(*&O$=,&P-<=&'-#N3*%&Q#("A,=&*(=&(*2%&O(#2)K+23<<&$*<=$="=$(*<&=(&53<=&'-#N3*%&Q"=&32<(&(;-#;32"-)&#$A$)&
O3A-<&>(#&O(#.-#<&$*&53<=&'-#N3*%8&Z>=-#&#-"*$>$+3=$(*E&53<=&'-#N3*%&-MI-#$-*+-)&3&<-;-#-&)(O*="#*&$*&-+(*(N$+&
3+=$;$=%8& R$N$23#& =(& =,-& L$**$<,& -MI-#$-*+-E& O3A-<& O-#-& #$A$)& 3*)& #-322(+3=$(*& (>& #-<("#+-<& N3<<$;-8& 5;-*& 3>=-#&
32N(<=&=O-*=%&%-3#<&3>=-#&=,-&#-"*$>$+3=$(*E&53<=&'-#N3*%&+(*=$*"-<&=(&23A&Q-,$*)&P-<=&'-#N3*%&$*&N3*%&-+(*(N$+&
)$N-*<$(*<8&R--&Z.-#2(>&-=&32&`JGGJa&>(#&N(#-&)-=3$2-)&)$<+"<<$(*&(*&53<=&'-#N3*%&3*)&->>-+=<&(>&,$A,&#-32&O3A-<8&&



& Fd

>-O&3)U"<=N-*=<&=(&=,-&+32$Q#3=$(*8&R$*+-&O3A-<&O-#-&N(#-&>2-M$Q2-&$*&@5<&=,3*&$*&L$*23*)E&O-&

+(*<$)-#& 3& #3*A-&(>&;32"-<& >(#& 8&P-&32<(&N()$>%& =,-& -MI-*)$="#-& <,3#-<& =(&N3=+,& =,-& #-23=$;-&

<$:-<& (>& =,-& <-+=(#<8& RI-+$>$+322%E& O-& 3<<"N-& J F C WD8FE D8JbE D8bE D8Jb & >(#& T"*A3#%&

3*)& J F C WD8FE D8JbE D8WbE D8F &>(#&X(23*)&=(&N3=+,&=,-&>3+=&=,3=&=,-&<-#;$+-&<-+=(#&O3<&

23#A-#&$*&T"*A3#%8Fc&'$;-*&=,3=&=,-&-*-#A%&$*=-*<$=%&(>&("=I"=&$*&=,-&>(#N-#&<(+$32$<=&-+(*(N$-<&

O3<& =O$+-&3<& 23#A-&3<& $*& =,-&]50H&-+(*(N$-<& `516H&FDDJaE&O-&32<(&)("Q2-& J F CE E4 4 4 8&@,-<-&

N()$>$+3=$(*<&$*& g< &3*)& g<4 &3#-&*-+-<<3#%&=(&N3=+,&=,-&<$:-&(>&=,-&R(;$-=&<-+=(#E&O,$+,&O-&<-=&=(&

FDKFb&I-#+-*=&$*&X(23*)&3*)&T"*A3#%E&3*)&=,-&<,3#-&(>&R(;$-=&-MI(#=<&$*&=(=32&-MI(#=<E&O,$+,&O-&

<-=&=(&CD&I-#+-*=&$*&Q(=,&+("*=#$-<8FG&&

@(& +32$Q#3=-& =,-& <$:-& (>& =,-& <,(+.E&O-& "<-& =,-& )-+2$*-& $*& =,-& ;(2"N-& (>& -MI(#=<& =(& =,-&

`>(#N-#a&/RR6&3<&O-22&3<&)-I-*)-*+-&(>&X(23*)&3*)&T"*A3#%&(*&-*-#A%&$NI(#=<&>#(N&=,-&R(;$-=&

/*$(*8&T"*A3#%&O3<&,-3;$2%&)-I-*)-*=&(*&-*-#A%&<"II2$-<&>#(N&=,-&/RR6&3*)&=,-&7"32$=%&(>&$=<&

-MI(#=<&O3<&$*>-#$(#&#-23=$;-&=(&L$**$<,&-MI(#=<&=(&=,-&/RR68&T-*+-E&O-&)("Q2-&=,-&N3#."I&3*)&

3<<"N-&=,3=&3>=-#&=,-&+(223I<-&(>&=,-&R(;$-=&/*$(*&=,-&I#$+-&(>&($2&$<&->>-+=$;-2%&FD&I-#+-*=&N(#-&

-MI-*<$;-&#-23=$;-&=(&=,-&I#-K+(223I<-&I#$+-8&X(23*)&O3<&2-<<&)-I-*)-*=&(*&-*-#A%&$NI(#=<&>#(N&

=,-&/RR6&3*)E& +(*<-7"-*=2%E&O-&3<<"N-&3&Jb&I-#+-*=&N3#."I8&@(&3<<-<<& =,-& <$:-&(>& =,-& =#3)-&

<,(+.E&O-&"<-&=,-&>3+=&=,3=&Q-=O--*&JGcc&3*)&JGGJ&-MI(#=<&=(&=,-&/RR6&)-+#-3<-)&Q%&dD&I-#+-*=&

>(#&T"*A3#%&3*)&Q%&Wb&I-#+-*=&>(#&X(23*)8CD&0(*<-7"-*=2%E&O-&<-=&=,-&=#3)-&<,(+.<&=(&Wb&I-#+-*=&

>(#&X(23*)&3*)&dD&I-#+-*=&>(#&T"*A3#%8&L$*322%E&O-&3<<"N-&=,3=&=,-&+(223I<-&(>&=,-&R(;$-=&=#3)-&

(++"##-)&`(#&<=3#=-)&=(&(++"#a& $*&JGGD&#3=,-#&=,3*&JGGJ&3<&095Z&<=3#=-)&=(&)$<$*=-A#3=-&Q->(#-&

JGGJ8&&

L$A"#-&JD&I2(=<&=,-&)%*3N$+<&(>&#-32&'HX&$*&=,-&N()-2&3*)&)3=3&$*&#-<I(*<-&=(&=,-&R(;$-=&

=#3)-&<,(+.8&R=#$.$*A2%E&=,-&N()-2&#-<I(*<-&=(&+(223I<-&(>&=,-&R(;$-=&=#3)-&$<&;-#%&<$N$23#&=(&=,-&

3+="32& #-<I(*<-<&(>& =,-&X(2$<,&3*)&T"*A3#$3*&-+(*(N$-<8&@,-&N()-2&+3*&-MI23$*&3&Q"2.&(>& =,-&

("=I"=&+(*=#3+=$(*&3*)&=,-&=$N$*A&(>&=,-&=#("A,&>(#&Q(=,&-+(*(N$-<8&@,-&N3A*$=")-&(>&=,-&)-+2$*-&

$*&=,-&N()-2&)-I-*)<&(*&=,-&<I--)&(>&O3A-&3)U"<=N-*=8&Y*&2$*-&O$=,&("#&N()-2S<&I#-)$+=$(*&=,3=&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Fc&Y*&JGGJ&`=,-&-3#2$-<=&%-3#&>(#&O,$+,&O-&,3;-&#-2$3Q2-&)3=3aE&<-#;$+-<&3++("*=-)&>(#&bet&(>&'HX&$*&T"*A3#%8&Y*&
JGGF&`=,-&-3#2$-<=&%-3#&>(#&O,$+,&O-&,3;-&#-2$3Q2-&)3=3aE&=,-&<,3#-&O3<&bJt&$*&X(23*)8&R$*+-&<-#;$+-<&+(*=#3+=-)&2-<<&
)"#$*A&=,-&#-+-<<$(*E&O-&<-=&<-+=(#&<,3#-<&=(&<N322&N3A*$=")-<8&
FG&P-& )(& *(=& ,3;-& #-2$3Q2-& )3=3& =(& 3<<-<<& =,-& <$:-& (>& =,-& R(;$-=& <-+=(#8& T(O-;-#E& ;3#$("<& <("#+-<& $*)$+3=-& =,3=&
3II#(M$N3=-2%&3&7"3#=-#&(>&=,-&095Z&-+(*(N$-<&O-#-&I#$N3#$2%&+(*+-#*-)&O$=,&-MI(#=<&=(&=,-&/RR68&@,-&<,3#-&(>&
R(;$-=&-MI(#=<&$<&+32+"23=-)&"<$*A&Y9L&H$#-+=$(*&(>&@#3)-&R=3=$<=$+<&`H]@Ra&)3=3Q3<-8&&
CD&5MI(#=&<=3=$<=$+<&3#-&=3.-*&>#(N&Y9L&H$#-+=$(*&(>&@#3)-&R=3=$<=$+<&`H]@Ra&)3=3Q3<-8&]=,-#&)3=3&<("#+-<&`]50HE&
*3=$(*32&<=3=$<=$+32&(>>$+-<a&#-I(#=&<$N$23#&N3A*$=")-<8&&
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A#-3=-#&O3A-& $*>2-M$Q$2$=%& 2-3)<& =(&)--I-#&)(O*="#*<E& =,-&N()-2&,3<& 3&Q-==-#& >$=& =(& =,-&)3=3& >(#&

T"*A3#%&O,-*&O-&"<-&3&,$A,-#&;32"-&(>& &O,$+,&$<&+(*<$<=-*=&O$=,&=,-&>3+=&=,3=&T"*A3#%&,3)&3&

<2(O-#&O3A-&3)U"<=N-*=&=,3*&X(23*)8&&Y*&3*%&+3<-E&$=&$<&<3>-&=(&<3%&=,3=&-;-*&>(#&#-23=$;-2%&>2-M$Q2-&

O3A-<& =,-& R(;$-=& =#3)-& <,(+.& 3++("*=<& >(#& 3=& 2-3<=& bD& I-#+-*=& (>& =,-& +(*=#3+=$(*8& T-*+-E& =,$<&

<,(+.& +("2)& ,3;-& Q--*& 3& 7"3*=$=3=$;-2%& $NI(#=3*=& <("#+-& (>& -+(*(N$+& )(O*="#*& $*& =#3*<$=$(*&

+("*=#$-<8&&

Z2=,("A,&O-&)(&*(=&,3;-& #-2$3Q2-&)3=3& >(#&N3*%&(=,-#& =#3*<$=$(*&+("*=#$-<E&O-&+3*&"<-&

>#3AN-*=3#%&-NI2(%N-*=&)3=3&=(&+,-+.&O,-=,-#&3)U"<=N-*=&(>&#-32&O3A-<&$<&+(##-23=-)&O$=,&=,-&

#-<I(*<-& (>& -NI2(%N-*=& $*& =#3*<$=$(*& -+(*(N$-<8& L$A"#-& JJ& )$<I23%<& 3& <=#(*A& *-A3=$;-&

#-23=$(*<,$I&Q-=O--*&#-32&O3A-<&3*)&-NI2(%N-*=&<"AA-<=$*A&=,3=&+("*=#$-<&O$=,&<N322-#&)-+2$*-<&

$*&#-32&O3A-<&-MI-#$-*+-)&3&23#A-#&+(*=#3+=$(*&(>&-NI2(%N-*=&Q-=O--*&JGcG&3*)&JGGb&O,$+,&$<&

+(*<$<=-*=&O$=,&("#&3#A"N-*=&=,3=&$*+(NI2-=-&3)U"<=N-*=&(>&#-32&O3A-<&+("2)&,3;-&+(*=#$Q"=-)&=(&

=,-&)-I=,&(>&)(O*="#*&$*&=#3*<$=$(*&-+(*(N$-<8&&

P-&32<(&+(*U-+="#-&=,3=&N$<322(+3=$(*&(>&#-<("#+-<&$*&=,-&>(#N-#&R(;$-=&/*$(*&+("2)&,3;-&

I23%-)&3*&$NI(#=3*=&#(2-&$*&=,-&)#3N3=$+&("=I"=&)-+2$*-&$*&=,-&-3#2%&JGGD<8&Y*)--)E&3*&-*(#N("<&

>#3+=$(*& (>& =,-& R(;$-=& -+(*(N%& O3<& N$2$=3#$:-)& `JbKFD& I-#+-*=& (>& '4X& 3++(#)$*A& =(& ;3#$("<&

-<=$N3=-<E& -8A8& R=-$*Q-#A& `JGGFaa& 3*)& ,3)& (*2%& 2$N$=-)& 3Q$2$=%& =(& <O$=+,& I#()"+=$(*& =(& *(*K

N$2$=3#%& A(()<8& L(#& -M3NI2-E& =,-& Z22K6"<<$3*& R+$-*=$>$+& 6-<-3#+,& Y*<=$="=-& >(#& 5MI-#$N-*=32&

X,%<$+<& `=,-&)-;-2(I-#&(>&*"+2-3#&3*)& =,-#N(*"+2-3#&O-3I(*<a&O3<&<"II(<-)& =(&Q-&(#A3*$:$*A&

=,-&<-#$-<&I#()"+=$(*&(>&I$I-&+(**-+=$(*<&>(#&=,-&N$2.&2$*-<&(>&)3$#%&I23*=<&`9-*<,$.(;E&FDDDa8&Z&

=#-N-*)("<& <,$>=& $*& )-N3*)& =(O3#)<& +(*<"N-#& A(()<& N-3*=& 3& A$A3*=$+& =#3*<>-#& (>& #-<("#+-<&

O,$+,&O3<&I#(Q3Q2%&-;-*&N(#-&I3$*>"2&3*)&+(<=2%&=,3*&$*&(=,-#&+("*=#$-<&(>&=,-&<(+$32$<=&+3NI8CJ&

Y*&(=,-#&O(#)<E&=,-&<,(+.&O3<&$*=-#*32&#3=,-#&=,3*&-M=-#*328&Y*&3))$=$(*E&N3*%&#-23=$;-2%&-*-#A%K

I((#& R(;$-=& #-I"Q2$+<& `-8A8E&/.#3$*-a& ,3)& =(& Q"%& ($2& 3*)& A3<& 3=& *-O&,$A,-#& I#$+-<& `=,-& -*-#A%&

<"Q<$)%&O3<&I3#=$322%&(#&>"22%&#-N(;-)&<,(#=2%&3>=-#&=,-&+(223I<-&(>&=,-&/RR6a&O,$+,&+(NQ$*-)&

O$=,&=,-&2(<<&(>&)-N3*)&>#(N&(=,-#&R(;$-=&#-I"Q2$+<&#-<-NQ2-<&=,-&<,(+.&-MI-#$-*+-)&Q%&(=,-#&

53<=-#*&5"#(I-3*&+("*=#$-<&3*)&L$*23*)8&&

&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
CJ&9-*<,$.(;&`FDDDa&3*)&(=,-#<&#-I(#=&=,3=&N$2$=3#%&(#)-#<&)-+2$*-<&Q%&32N(<=&eD&I-#+-*=&Q-=O--*&JGGD&3*)&JGGF8&Y*&
JGGF& 32(*-E& N$2$=3#%& I#()"+=$(*& >-22& Q%& WF& I-#+-*=& O,$+,& +(*<=$="=-)& 3Q("=& 3& ,32>& (>& I#()"+=$(*& )-+2$*-& $*& =,-&
N$2$=3#%& $*)"<=#%& Q-=O--*& JGGD& 3*)& JGGe8& 0"N"23=$;-2%E& Q-=O--*& JGGD& 3*)& JGGe& 3#N& I#(+"#-N-*=<& >-22& Q%& GD&
I-#+-*=E&-NI2(%N-*=&$*&>(#N-#2%&N$2$=3#%&(#$-*=-)&>$#N<&>-22&Q%&"I&=(&C8b&N$22$(*&I-(I2-E&N(#-&=,3*&bW&I-#+-*=&(>&
I#()"+=$(*&+3I3+$=%&(>&)->-*<-&>$#N<&,3)&=(&Q-&#-=((2-)8&&
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VII Concluding Remarks 
@,$<&I3I-#&-M3N$*-<& =,-&L$**$<,&'#-3=&H-I#-<<$(*&(>& =,-&-3#2%&JGGD<&"<$*A&3&)%*3N$+&A-*-#32&

-7"$2$Q#$"N&>#3N-O(#.&O$=,&23Q(#&>#$+=$(*<8&]"#&3*32%<$<&)-2$;-#<&=O(&.-%&#-<"2=<8&L$#<=E&O-&>$*)&

=,3=& =,-&L$**$<,&'#-3=&H-I#-<<$(*&+3*&Q-&-MI23$*-)&=(&3& 23#A-&-M=-*=&Q%&=O(&-M(A-*("<&<,(+.<&

I#()"+-)& Q%& =,-& +(223I<-& (>& =#3)-&O$=,& =,-&/RR6& `=,-& <"#A-& $*& -*-#A%& I#$+-<& 3*)& =,-& <"))-*&

#-)"*)3*+%& (>& R(;$-=K(#$-*=-)& N3*">3+="#$*Aa8& R$*+-& =,-& $)-*=$>$+3=$(*& (>& =,-<-& <,(+.<& $<&

I3#=$+"23#2%&+2-3#&+"=E& =,$<&*3="#32&-MI-#$N-*=&-;$)-*=2%& $22"<=#3=-<& =,-&Q-,3;$(#&(>&3&<N322&(I-*&

-+(*(N%& $*& #-<I(*<-& =(& 23#A-& -M(A-*("<& =#3)-& <,(+.<8&@,-& .-%&N-+,3*$<N& =,3=& 3NI2$>$-)& =,-&

$*$=$32&=#3)-&<,(+.<&$*=(&3&'#-3=&H-I#-<<$(*&O3<&=,-&#$A$)&#-32&O3A-<&$*&=,-&L$**$<,&-+(*(N%8&P-&

<,(O&=,3=&("#&+32$Q#3=-)&N"2=$K<-+=(#&N()-2&$<&<"++-<<>"2&$*&#-I#()"+$*A&(=,-#&,$<=(#$+32&-I$<()-<&

3*)&I#()"+-<&-<=$N3=-<&(>& =#3)-&<,(+.&->>-+=<&O,$+,&3#-&<"II(#=-)&Q%&(=,-#&I$-+-<&(>&-;$)-*+-&

`$*&I3#=$+"23#E&N3+#(-+(*(N$+&I-#>(#N3*+-&$*&RO-)-*&;8&L$*23*)&3*)&=,-&#-<I(*<-&=(& =,-&JGeW&

($2&<,(+.a8&&

R-+(*)E&("#&N()-2&+3*&32<(&3++("*=&>(#&=,-&N3$*&>-3="#-<&(>&=,-&-3#2%&JGGD<&3)U"<=N-*=&

(Q<-#;-)&$*&53<=-#*&5"#(I-3*&=#3*<$=$(*&-+(*(N$-<E&O,$+,&)$<I23%-)&("=I"=&)%*3N$+<&3*)&=#3)-&

I3==-#*<&<$N$23#&=(&=,(<-&(Q<-#;-)&$*&L$*23*)8&@,$<&<$N$23#$=%&$<&I3#=$+"23#2%&<=#$.$*A&3*)&+322<&>(#&

3& #-$*=-#I#-=3=$(*& (>& =,-& <("#+-<& (>& )--I& #-+-<<$(*<& $*& =#3*<$=$(*& -+(*(N$-<& <$*+-& L$*23*)E& $*&

+(*=#3<=& =(& =#3*<$=$(*& -+(*(N$-<E& ,3)& 3& O-22& >"*+=$(*$*A& <%<=-N& (>& N3#.-=<E& +("#=<& 3*)& (=,-#&

$*<=$="=$(*<8&Z2=,("A,&O-&+3**(=& #"2-&("=&32=-#*3=$;-&-MI23*3=$(*<& >(#&+(*=#3+=$(*<& $*& =#3*<$=$(*&

-+(*(N$-<E&=,-&7"3*=$=3=$;-&#-<I(*<-<&=(&=,-&R(;$-=&=#3)-&<,(+.&+3*&3++("*=&>(#&3&23#A-&<,3#-&(>&

=,-&+(*=#3+=$(*&$*&=#3*<$=$(*&+("*=#$-<&3*)&L$*23*)8&Y*&(=,-#&O(#)<E&=,-&=#3)-&<,(+.<&O-&(Q<-#;-&

$*&=,-&)3=3&+("2)&2-3)&=(&-+(*(N$+&)(O*="#*<&$*&<=3*)3#)&=,-(#-=$+32&N"2=$K<-+=(#&N()-2<&O,$+,&

3#-&#-N3#.3Q2%&+2(<-&=(&=,-&<$:-&(>&)(O*="#*<&O-&(Q<-#;-&$*&=#3*<$=$(*&-+(*(N$-<8&@,$<&$NI(#=3*=&

>$*)$*A& <"AA-<=<& =,3=& 32=-#*3=$;-& -MI23*3=$(*<& <"+,& 3<& $*<=$="=$(*32& =#3*<>(#N3=$(*<& +("2)& ,3;-&

,3)&3&<N322-#&->>-+=&=,3*&=,("A,=&Q->(#-8&&&

& @,-& *3="#32& -MI-#$N-*=& (>& =,-& R(;$-=KL$*$<,& =#3)-& )(O*>322& 3*32%:-)& $*& =,$<& I3I-#& ,3<&

Q#(3)-#& $NI2$+3=$(*<8&RI-+$>$+322%E&O-& <,(O& =,3=& <-+=(#32& `=#3)-a& <,(+.<&+3*& 2-3)& =(& <$A*$>$+3*=&

+(N(;-N-*=& 3+#(<<& <-+=(#<& -;-*& $*& =,-& 3Q<-*+-& (>& )$#-+=& $*I"=K("=I"=& 2$*.3A-<& 3*)& <=3=$+&

N-3<"#-<&(>&->>-+=<&(>&=#3)-&<,(+.<&+3*&A#(<<2%&(;-#-<=$N3=-&=,-&<,(#=K#"*&+(<=&(>&#-322(+3=$(*88&

6-322(+3=$(*&(>& #-<("#+-<& +3*&Q-&I3#=$+"23#2%& +(<=2%& $*&I#-<-*+-&(>& <=$+.%&O3A-<& 3*)h(#&I#$+-<8&

@,-&L$**$<,&-MI-#$-*+-&+3*&32<(&<,-)&<(N-&*-O&2$A,=&(*&=,-&I(<=KPPYY&+(*=#3+=$(*<&3>=-#&#3I$)&
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+,3*A-<&$*&=,-&+(NI(<$=$(*&(>&3AA#-A3=-&)-N3*)&`-8A8E&)$<3#N3N-*=&$*&=,-&/8R8&3>=-#&=,-&^(#-3*&

P3#a8&?$.-O$<-E&O-&+(*U-+="#-&=,3=&("#&>#3N-O(#.&N3%&Q-&"<->"2&$*&3*32%:$*A&=,-&->>-+=<&(>&=,-&

+"##-*=& -+(*(N$+&)(O*="#*& $*& =,-&/8R8&(*& $=<&N3U(#& =#3)$*A&I3#=*-#<& <"+,&3<&03*3)3E&9-M$+(E&

3*)&0,$*3&=(&=,-&-M=-*=&=,3=&=,-$#&23Q(#&N3#.-=<&3#-&#$A$)&3*)&=,-&=#3)-&<,(+.&$<&I#(=#3+=-)8&&
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YNI2$+3=$(*<E\&MDNEC4O(DP(3DO%!%H4O(0HDCDIL&JDb`FaE&FWGKFcC8&&
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0-*=#32&5"#(I-E\&MDNEC4O(DP(M4/4CA1A(4C+(7C!AEC4!%DC4O(0HDCDI%H1(Jb`WaE&CdWsWDF8&

1n+.-#N3*E&X-=#$E&3*)&6((I-&/"<$=32(E&FDDd8&[5#(<$(*&(>&=,-&',-*=&R%<=-N&3*)&/*$(*&9-NQ-#<,$I&
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H(*S=E&3*)&P,3=&P-&R,("2)E\&MDNEC4O(DP(0HDCDI%H($%!AE4!NEA&WD`CaE&eGCKcCd8&&
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0HDCDI%H(3DO%HL&JW`FGaE&CGGKWCd8&
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f(*& T3A-*E& V8& 3*)& Y8& @#3$<=3#"KR$-)<+,23AE& FDDb8& [93+#(-+(*(N$+& Z)U"<=N-*=& $*& =,-& 4-O& 5/&
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Table 1. Exports to USSR by sector, 1988. 

&

5MI(#=<&=(&/RR6&3<&
<,3#-&(>&<-+=(#32&

-MI(#=<&

5MI(#=<&=(&/RR6&3<&
<,3#-&(>&<-+=(#32&;32"-&

3))-)&
&
R,3#-&(>&=(=32&;32"-&

3))-)&

'6Z4H&@]@Z?& 0.19 0.06  &
Z'6Y0/?@/65E&T/4@Y4'E&L]65R@6!&Z4H&
LYRTY4'& 0.03 0.00  0.058 
9Y4Y4'&Z4H&y/Z66!Y4'& 0.03 0.01  0.004 
@]@Z?&9Z4/LZ0@/6Y4'& 0.19 0.24  0.242 

DP()Q%HQ( & & &  
L(()&I#()"+=<E&Q-;-#3A-<&3*)&=(Q3++(& D8Fe& D8Dd& & D8DFe&
@-M=$2-<E&=-M=$2-&I#()"+=<E&2-3=,-#&3*)&>((=O-3#& D8FG& D8CW& & D8DJF&
P(()&3*)&I#()"+=<&(>&O(()&3*)&+(#.& D8De& D8JF& & D8DJW&
X"2IE&I3I-#E&I3I-#&I#()"+=<E&I#$*=$*A&3*)&I"Q2$<,$*A& D8JC& D8FF& & D8DbG&
0,-N$+32E&#"QQ-#E&I23<=$+<&3*)&>"-2&I#()"+=<& D8Jb& D8Je& & D8DFb&
]=,-#&*(*KN-=322$+&N$*-#32&I#()"+=<& D8Jb& D8Db& & D8DJJ&
93+,$*-#%&3*)&-7"$IN-*=& D8FF& D8Fd& & D8DbD&
@#3*<I(#=&-7"$IN-*=& D8bC& J8WF& & D8DJJ&

9(=(#&;-,$+2-<E&=#3$2-#<&3*)&<-N$K=#3$2-#<& D8DG& D8FC& & D8DDb&
]=,-#&=#3*<I(#=&-7"$IN-*=& D8cW& F8FW& & D8DDe&
1"$2)$*A&3*)&#-I3$#$*A&(>&<,$I<&3*)&Q(3=<& D8cb& C8CW& & D8DDW&
Z$#+#3>=&3*)&<I3+-+#3>=& D8DF& D8DJ& & D8DDJ&
63$2#(3)&-7"$IN-*=&3*)&=#3*<I(#=&-7"$IN-*=&
*8-8+8& D8cd& J8DC& & D8DDF&

93*">3+="#$*A&*-+& D8Dd& D8DC& & D8DDG&

R("#+-B&L$**$<,&9$*$<=#%&(>&R=3=$<=$+<E&3"=,(#<S&+32+"23=$(*<8&&
&
&
&

Table 2. Descriptive statistics for Soviet, non-Soviet and service sectors. 

& R(;$-=&<-+=(#& 4(*KR(;$-=&<-+=(#& R-#;$+-&<-+=(#&
?3Q(#&+(<=&<,3#-& D8dCD& D8beD& D8dCD&
P3A-<&#-23=$;-&=(&4(*KR(;$-=&R-+=(#& D8GcC& J8DDD& D8GJW&
03I$=32&=(&23Q(#&#3=$(& eG8CJc& JDC8JbF& JDd8JCe&
R,3#-&(>&-NI2(%N-*=& D8Dbb& D8FCC& D8eJF&
R,3#-&(>&;32"-&3))-)& D8Dbd& D8FdG& D8deb&
R,3#-&(>&-MI(#=<&$*&=(=32&-MI(#=<& D8Jeb& D8cJb& K&
63=$(&(>&-*-#A%&+(<=&=(&;32"-&3))-)&& D8DWG& D8DbF& D8DCb&
&
NotesB&=,-&=3Q2-&#-I(#=<&N(N-*=<&(>&=,-&)3=3&>(#&<-+=(#<&+(*<=#"+=-)&3<&)-<+#$Q-)&$*&ZII-*)$M8&03I$=32&=(&23Q(#&#3=$(&
$<&+(NI"=-)&Q%&)$;$)$*A&+3I$=32&<=(+.&`+(NI"=-)&"<$*A&I-#I-="32&$*;-*=(#%&O$=,&3**"32&)-I#-+$3=$(*&#3=-&(>&b&
I-#+-*=a&Q%&,("#<&(>&O(#.8&63=$(&(>&-*-#A%&+(<=&=(&;32"-&3))-)&+(NI"=-<&=,-&#3=$(&(>&=,-&+(<=&(>&$NI(#=-)&-*-#A%&=(&
;32"-&3))-)&$*&3&A$;-*&$*)"<=#%8&P-&"<-&=,-&$*I"=K("=I"=&=3Q2-&>(#&JGcG&=(&322(+3=-&(>&=,-&+(<=&(>&$NI(#=-)&-*-#A%&
3+#(<<&<-+=(#<8&
& &
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Table 3. Summary of calibrated parameters. 

X3*-2&ZB&R-+=(#32&I3#3N-=-#<& R(;$-=&R-+=(#
4(*K<(;$-=&
<-+=(#&

R-#;$+-&<-+=(# L(#-$A*&A(()

0(*<"NI=$(*&<,3#-<E& && D8DW& D8Jb& D8bW& D8Fe&
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Figure 1. Macroeconomic dynamics in Finland. 
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Figure 2. Soviet and non-Soviet exports for selected industries.  
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Figure 3. Distribution of annual nominal wage growth by industry.  
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Figure 4. Macroeconomic aggregates: Simulated response to oil and trade shocks, percent deviations from trend. Baseline calibration.  
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Figure 5. Simulated response to oil and trade shocks, percent deviations from trend: Sectoral dynamics. 
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Figure 6. Macroeconomic aggregates, percent deviations from trend: Effects of wage rigidity and service sector. 
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Figure 7. Oil price shock in 1974, percent deviations from trend.  

&
NotesB&R(2$)&2$*-&$<&=,-&)-;$3=$(*&(>&#-32&'HXE&#-32&+(*<"NI=$(*E&3*)&#-32&$*;-<=N-*=&>#(N&=,-&#-<I-+=$;-&2$*-3#&=$N-&=#-*)<&-<=$N3=-)&(*&JGbDKJGeC&
)3=38&6-32&'HXE&#-32&+(*<"NI=$(*E&3*)&#-32&$*;-<=N-*=&`$*&FDDD&I#$+-<a&<-#$-<&3#-&=3.-*&>#(N&X-**&P(#2)&@3Q2-<8&@,-&)-;$3=$(*&3)U"<=-)&=(&Q-&:-#(&$*&
JGeC8&1#(.-*&2$*-&$<&=,-&N()-2&$NI"2<-&#-<I(*<-&=(&JDGt&$*+#-3<-&$*&=,-&I#$+-&(>&($28&9()-2&I3#3N-=-#<&3#-&+32$Q#3=-)&3++(#)$*A&=(&=,-$#&Q3<-2$*-&
;32"-<8&R--&=-M=&>(#&>"#=,-#&)-=3$2<8&

1973 1974 1975 1976 1977 1978 1979 1980
-18

-16

-14

-12

-10

-8

-6

-4

-2

0

2
Value added

1973 1974 1975 1976 1977 1978 1979 1980
-50

-40

-30

-20

-10

0

10
Investment

1973 1974 1975 1976 1977 1978 1979 1980
-14

-12

-10

-8

-6

-4

-2

0
Consumption

 

 

data
model



& WF

Figure 8. Real GDP in Sweden and Finland, percent deviations from trend.  
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Figure 9. Employment dynamics and exposure to Soviet trade, by industry. 
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Figure 10. Output dynamics in Poland and Hungary, percent deviations from trend.  

&
&
NotesB&R(2$)&2$*-&$<&=,-&)-;$3=$(*&(>&#-32&'HX&<-#$-<&>#(N&=,-&2$*-3#&=$N-&=#-*)&-<=$N3=-)&(*&
JGeDKJGcG&)3=38&6-32&'HX&`$*&FDDD&I#$+-<a&<-#$-<&>(#&T"*A3#%&3*)&X(23*)&3#-&=3.-*&>#(N&X-**&
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#-<I(*<-<8&R--&=-M=&>(#&>"#=,-#&)-=3$2<8&&
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Figure 11. Real wages and employment in transition economies. 

&
NotesB& #-32&O3A-<& 3#-& +(NI"=-)& 3<& =,-& #3=$(& (>& 3;-#3A-& 3**"32& *(N$*32&O3A-<& =(& =,-& 3;-#3A-&
+(*<"N-#&I#$+-<&$*)-M&$*&=,-&A$;-*&%-3#8&5NI2(%N-*=&+(;-#<&322&<-+=(#<8&@,-&<(2$)&2$*-&<,(O<&=,-&
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=,-&0(NN(*O-32=,&(>&Y*)-I-*)-*=&R=3=-<&3*)&132=$+&+("*=#$-<E&<=3=$<=$+<&3#-&+(NI"=-)&>(#&JGGJK
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Appendix A: Data sources 
Export:& R-+=(#32& )3=3& (*& -MI(#=& Q%& )-<=$*3=$(*& $<& I#(;$)-)& Q%& ]50H& R@Z4&1$23=-#32& @#3)-&
)3=3Q3<-&3*)&L$**$<,&<=3=$<=$+32&%-3#Q((.<8&L#(N&=,-<-&)3=3&O-&+(NI"=-&=,-&<,3#-&(>&=#3)-&O$=,&
=,-&/RR6&>(#&$*)"<=#%&'&$*&=(=32&-MI(#=<&(>&$*)"<=#%&'8&L(#&=,-&I(<=K+(223I<-&I-#$()E&O-&+(NI"=-&
=,-&<,3#-<&"<$*A&=,-&=(=32&=#3)-&O$=,&>(#N-#&R(;$-=&#-I"Q2$+<8&R-#;$+-&<-+=(#&$<&3<<$A*-)&:-#(&<,3#-&
$*&=#3)-&O$=,&=,-&/RR68&]50H&Y@0R&)3=3Q3<-&$<&"<-)&=(&+(*<=#"+=&-MI(#=<&<-#$-<&>(#&JGeDKFDDC8&
P-& 3AA#-A3=-& -MI(#=<& =(& Jb& >(#N-#& R(;$-=& #-I"Q2$+<& =(& +(NI"=-& =,-& ;(2"N-& 3*)& <=#"+="#-& (>&
-MI(#=<&=(&=,-&`>(#N-#a&/RR6&3>=-#&JGGJ8&&

Output, investment, employment:& R-+=(#32& )3=3& (*& -NI2(%N-*=E& ,("#<& (>&O(#.E& $*;-<=N-*=E&
("=I"=E& =(=32& 23Q(#& +(NI-*<3=$(*& 3*)& O3A-& Q$22& $<& =3.-*& >#(N& R@Z4& ]50H& )3=3& Q3<-8&
Y*;-<=N-*=E&("=I"=E&3*)&O3A-&Q$22&$<&$*&FDDD&L$**$<,&N3#..3&I#$+-<8&?3Q(#&+(NI-*<3=$(*&$*+2")-<&
O3A-<E& <323#$-<E& 3*)& <(+$32& +(<=<8&P3A-& $<& +(NI"=-)& 3<& =,-& #3=$(& (>&O3A-& Q$22& =(& -NI2(%N-*=8&
?3Q(#&<,3#-&$<&+(NI"=-)&3<&=,-&#3=$(&(>&=(=32&23Q(#&+(NI-*<3=$(*&=(&;32"-&3))-)8&R-#;$+-&<-+=(#&
-M+2")-<& I"Q2$+& 3)N$*$<=#3=$(*& 3*)& )->-*<-& 3<& O-22& 3<& +(NI"2<(#%& <(+$32& <-+"#$=%8& '$;-*&
+(*<=#3$*=<& (*& N3=+,$*A& +(*<$<=-*=& )$<3AA#-A3=-)& I#()"+=$(*& 3*)& -MI(#=& <=3=$<=$+<E& O-& "<-& =,-&
>(22(O$*A&$*)"<=#$-<&=(&+(*<=#"+=&R(;$-=&3*)&*(*KR(;$-=&<-+=(#<B&&

s @-M=$2-<E&=-M=$2-&I#()"+=<E&2-3=,-#&3*)&>((=O-3#&
s P(()&3*)&I#()"+=<&(>&O(()&3*)&+(#.&
s X"2IE&I3I-#E&I3I-#&I#()"+=<E&I#$*=$*A&3*)&I"Q2$<,$*A&
s 0(.-E&#->$*-)&I-=#(2-"N&I#()"+=<&3*)&*"+2-3#&>"-2&
s 0,-N$+32<&3*)&+,-N$+32&I#()"+=<&
s 6"QQ-#&3*)&I23<=$+<&I#()"+=<&
s ]=,-#&*(*KN-=322$+&N$*-#32&I#()"+=<&
s 13<$+&N-=32<&
s L3Q#$+3=-)&N-=32&I#()"+=<E&-M+-I=&N3+,$*-#%&3*)&-7"$IN-*=&
s 93+,$*-#%&3*)&-7"$IN-*=E&*8-8+8&
s ]>>$+-E&3++("*=$*A&3*)&+(NI"=$*A&N3+,$*-#%&
s 52-+=#$+32&N3+,$*-#%&3*)&3II3#3="<E&*8-8+8&
s 63)$(E&=-2-;$<$(*&3*)&+(NN"*$+3=$(*&-7"$IN-*=&
s 9-)$+32E&I#-+$<$(*&3*)&(I=$+32&$*<=#"N-*=<E&O3=+,-<&3*)&+2(+.<&
s 9(=(#&;-,$+2-<E&=#3$2-#<&3*)&<-N$K=#3$2-#<&
s ]=,-#&=#3*<I(#=&-7"$IN-*=&
s 93*">3+="#$*AE&*8-8+8&
s 52-+=#$+$=%E&A3<&3*)&O3=-#&<"II2%&

Energy:& L$**$<,& <=3=$<=$+32& %-3#Q((.<& `N3$*2%& >(#& JGGCa& I#(;$)-& $*>(#N3=$(*& (*& =,-& +(<=& 3*)&
+(*<"NI=$(*&(>&-*-#A%&Q%&$*)"<=#%8&/*$=&I#$+-<&>(#&($2&$NI(#=<&3#-&=3.-*&>#(N&5*-#A%&R=3=$<=$+<&
JGGW&I"Q2$<,-)&Q%&=,-&R=3=$<=$+<&L$*23*)8&&

Consumption:&ZAA#-A3=-&+(*<"NI=$(*&$<&=3.-*&>#(N&Y9L&YLR&)3=3&Q3<-&3*)&L$**$<,&<=3=$<=$+32&
%-3#Q((.<8&0(*<"NI=$(*&$<&$*&FDDD&L$**$<,&N3#..3&I#$+-<8&@(&+(NI"=-&+(*<"NI=$(*&<,3#-<&Q%&
<-+=(#E& O-& "<-& 3& )-=3$2-)& Y*I"=K]"=I"=& =3Q2-& >(#& JGcG8& @,$<& =3Q2-& I#(;$)-<& $*>(#N3=$(*& >(#&
+(*<"NI=$(*& -MI-*)$="#-<& Q%& <-+=(#8&P-& 3II2%& -MI(#=& <,3#-<& 3<&O-$A,=<& 3*)& 3AA#-A3=-& 3+#(<<&
<-+=(#<& =(& +(*<=#"+=& )(N-<=$+& +(*<"NI=$(*& (>& R(;$-=E& *(*KR(;$-=E& *(*K=#3)3Q2-<& `<-#;$+-<a& 3*)&
$NI(#=-)&A(()<8&R$*+-&O-&)(&*(=&.*(O&=,-&<,3#-&(>&)(N-<=$+&I#$;3=-&+(*<"NI=$(*&>(#&$NI(#=-)&
A(()<&3*)&$*&("#&N()-2&$NI(#=-)&A(()<&+3*&Q-&(*2%&+(*<"N-)E&O-&N"2=$I2%&$NI(#=<&Q%&=,-&<,3#-&
(>& I#$;3=-& +(*<"NI=$(*& -MI-*)$="#-<& $*& =(=32& )(N-<=$+& -MI-*)$="#-<& `A(;-#*N-*=E& $*;-<=N-*=a&
3*)&=#-3=&=,-&I#()"+=&3<&=,-&I#$;3=-&)(N-<=$+&+(*<"NI=$(*&(>&$NI(#=-)&A(()<8&&
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Appendix B: Detrending and construction of sectoral data 

R$*+-&("#& <=")%&)(-<&*(=& >(+"<&(*& 2(*AK#"*&A#(O=,E&O-&<=")%&N3+#(-+(*(N$+&3AA#-A3=-<&3>=-#&
>$2=-#$*A&("=&=,-$#&2(*AK#"*&=#-*)8&L$A"#-&1J&I2(=<&=,-&)%*3N$+<&(>&=,-&<-#$-<&3*)&=,-&>$==-)&2$*-3#&
=$N-&=#-*)8&@(&-M+2")-&=,-&->>-+=&(>&=,-&I(<=KR(;$-=&I-#$()&O-&"<-&)3=3&(*2%&>(#&JGebKJGcG&=(&>$=&
=,-&=$N-&=#-*)8&P-&$*=-#I#-=&=,-&=#-*)&3<&=,-&`+("*=-#>3+="32a&)%*3N$+<&(>&;3#$3Q2-<&=,3=&O-&O("2)&
,3;-&(Q<-#;-)&$>&=,-#-&O3<&*(&+(223I<-&(>&=,-&R(;$-=&/*$(*&3*)&$*=-#I#-=&)-;$3=$(*<&>#(N&=#-*)&3<&
3*&$NI"2<-&#-<I(*<-&=(&=,-&R(;$-=&=#3)-&<,(+.8&@(&N3.-&=,-&+(NI3#$<(*&Q-=O--*&N()-2&3*)&)3=3&
<-#$-<&<=#3$A,=>(#O3#)E&O-&#-<+32-& =,-& >$2=-#-)&<-#$-<&<(& =,3=& =,-%&3#-&-7"32& =(&:-#(& $*&JGGDE&<--&
L$A"#-&1C8&4(=-&=,3=&=,-&)-=#-*)-)&<-#$-<&-M,$Q$=&3&N"+,&<=#(*A-#&)-+2$*-&=,3*&=,-&#3O&<-#$-<8&L(#&
-M3NI2-E& #-32& ;32"-& 3))-)& >322<& Q%& JJ& I-#+-*=E& O,$2-& >$2=-#-)& #-32& ;32"-& 3))-)& )-+#-3<-<& Q%&
32N(<=& FD& I-#+-*=8& Y*& 3))$=$(*E& N3+#(-+(*(N$+& <-#$-<& <--N& *(=& =(& #-+(;-#& >#(N& =,-& <,(+.8&
]"=I"=E&+(*<"NI=$(*E&$*;-<=N-*=&3*)&(=,-#&<-#$-<&<=3%&I-#N3*-*=2%&Q-2(O&=,-&=#-*)8&&

L"#=,-#&3*32%<$<&(>&=,-&L$**$<,&#-+-<<$(*&#-7"$#-<&+(*<=#"+=$(*&(>&=,-&R(;$-=&<-+=(#8&Y)-322%&
O-&O("2)&2$.-&=(&,3;-&>$#NK2-;-2&)3=3&O$=,&I#()"+=&("=I"=&3*)&-MI(#=&Q%&)-<=$*3=$(*8&P$=,&=,$<&
$*>(#N3=$(*E&O-& +("2)& 3AA#-A3=-& ("=I"=& (>& A(()<& I#-)(N$*3*=2%& -MI(#=-)& =(& =,-&R(;$-=&/*$(*&
3*)&=#-3=&=,$<&3AA#-A3=-&3<&=,-&R(;$-=&<-+=(#8&@,-&3);3*=3A-&(>&=,$<&3II#(3+,&$<&=,3=&O-&O("2)&Q-&
3Q2-& =(& +(*=#(2& >(#& -*=#%h-M$=& )-+$<$(*<& 3=& =,-& >$#N& 2-;-2& 3<&O-22& 3<& +#-3=$(*& 3*)&)-<=#"+=$(*& (>&
I#()"+=<8& @,-<-& )3=3& O("2)& 32<(& 322(O& "<& =(& 3<<-<<& =(& O,3=& -M=-*=& =#3)-&O$=,& =,-&/RR6&O3<&
#-)$#-+=-)& =(& (=,-#& +("*=#$-<8& /*>(#="*3=-2%E& =,-<-& )3=3& 3#-& *(=& 3;3$23Q2-& <(& O-& +(*<=#"+=& =,-&
R(;$-=&<-+=(#&"<$*A&$*)"<=#%&2-;-2&)3=38&@,-&#$<.&(>&O(#.$*A&O$=,&$*)"<=#%&)3=3&$<&=,3=&=,-#-&+("2)&
$*=#3K$*)"<=#%&-*=#%&3*)&-M$=&(>&>$#N<&3*)&I#()"+=<8&L(#&-M3NI2-E&<,$IQ"$2)$*A&>$#N<&<I-+$32$:-)&
$*&I#()"+$*A& $+-Q#-3.-#<& >(#& =,-&/RR6& 2->=& =,-&N3#.-=&O,$2-& <,$IQ"$2)$*A& >$#N<& <I-+$32$:-)& $*&
I#()"+$*A&+#"$<-&2$*-#<&-*=-#-)&=,-&N3#.-=8&Y*&2$A,=&(>&=,$<&+3;-3=E&O-&+(*<=#"+=&=,-&R(;$-=&<-+=(#&
O$=,&=,-&>(22(O$*A&3II#(3+,8&&

H->$*-& 9
%! & 3<& =,-& <,3#-& (>& -MI(#=<& (>& $*)"<=#%& %& 3=& =$N-& !& =(& =,-& R(;$-=&/*$(*& $*& =(=32&

-MI(#=<&(>&$*)"<=#%&%8&?-=&2%!&Q-&;32"-&3))-)&`(#&3*%&(=,-#&=,-&;3#$3Q2-&(>&$*=-#-<=a&$*&$*)"<=#%&%&3=&
=$N-&!8&@,-*&O-&+(NI"=-&;32"-&3))-)&$*&=,-&R(;$-=&<-+=(#&3<& < 9

! %! %!%
2 2 &3*)&+(##-<I(*)$*A2%&

=,-& *(*KR(;$-=& <-+=(#& $<& `J a?< 9
! %! %!%
2 2 8& @(& +(*=#(2& >(#& -*=#%& 3*)& -M$=& (>& >$#N<& 3*)&

I#()"+=<E&O-&3<<"N-&=,3=&=,-&R(;$-=&<-+=(#&<,3#-<&$*&-MI(#=<&=(&=,-&I(<=K/RR6&I-#$()&3#-&>$M-)&3=&
JGGF&;32"-<&O,-*&=,-&=#3)-&O$=,&=,-&L(#N-#&R(;$-=&/*$(*&+("*=#$-<&#-3+,-)&$=<&N$*$N"N8&P-&
32<(& >$M& =,-& R(;$-=& <-+=(#& <,3#-& 3=& JGcc& ;32"-<& >(#& =,-& I-#$()& Q->(#-& JGcc& =(& -2$N$*3=-& =,-&
-M=#3(#)$*3#%&-MI3*<$(*&(>&=,-&R(;$-=&<-+=(#&)"#$*A&=,-&I-#$()&(>&;-#%&,$A,&($2&I#$+-<&$*&=,-&23=-&
JGeD<&3*)&-3#2%&JGcD<8&`6-+322&=,3=&=#3)-&Q-=O--*&/RR6&3*)&L$*23*)&#-7"$#-&Q323*+-)&=#3)-&3*)&
R(;$-=KL$**$<,&=#3)-&3A#--N-*=<&<=$I"23=-)&;(2"N-<&(>&=#3)-&#3=,-#&=,3*&;32"-<8a&@,"<&O-&322(O&
9
%! & =(&;3#%&(*2%&Q-=O--*&JGcc&3*)&JGGF8&P-&#->-#&=(&=,-&#-<"2=$*A&O-$A,=<&3<&l,%Q#$)S&<,3#-<8&

P-&=#-3=&<-#;$+-<&3<&3&<-I3#3=-&<-+=(#&I#()"+$*A&*(*K=#3)3Q2-&A(()<8&P-&I#(;$)-&)-=3$2<&(*&)3=3&
<("#+-<&$*&ZII-*)$M&Z8&&

P-&I2(=&<-#$-<&>(#&R(;$-=E&*(*KR(;$-=&3*)&<-#;$+-&<-+=(#&$*&L$A"#-&1F8&ZA3$*E&<$*+-&N(<=&
<-#$-<&A#(O&(;-#& =$N-&O-&#-N(;-& =,-& =#-*)&+(NI(*-*=&"<$*A&3& 2$*-3#& >$2=-#&-<=$N3=-)&(*&JGebK
JGcG&)3=3&`L$A"#-&1Ca8&P-&>$=&2$*-3#&=#-*)&N()-2&=(&-3+,&<-#$-<&$*)$;$)"322%8&P-&)(&*(=&$NI(<-&3&
+(NN(*& =#-*)8& @,-& R(;$-=& <-+=(#& -M,$Q$=-)& =,-& 23#A-<=& )-+2$*-8& f32"-& 3))-)E& $*;-<=N-*=E& 3*)&
23Q(#&+(223I<-)8&@,-#-&O3<&32<(&3&<$A*$>$+3*=E&I-#N3*-*=&)-+2$*-&$*&=,-&<-#;$+-&<-+=(#8&@,-&*(*K
R(;$-=& <-+=(#& -MI-#$-*+-)& 3& +(*=#3+=$(*& $*& JGGJKJGGCE& Q"=& =,-*& $=& A#3)"322%& #-+(;-#-)& 3*)&
-M+--)-)& $=<&I#-K+(223I<-& 2-;-2<8& YNI(#=3*=2%E&O3A-<& $*&-3+,&<-+=(#&GE4+N4OOL&)-+#-3<-)&)"#$*A&
=,-&#-+-<<$(*&%-3#<8&&
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Figure B1. Macroeconomic aggregates: Actual series and estimated trend. 

&
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Figure B2. Sectoral dynamics: Actual series and estimated trend. 

&
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Figure B3. Aggregate and sectoral series: percent deviations from trend. 

&
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Appendix C: Calibration. 
L$#<=E&O-&+32$Q#3=-&-23<=$+$=%&(>&("=I"=&O$=,&#-<I-+=&=(&$*I"=<&Q%&"=$2$:$*A&)3=3&(*&+(<=&<,3#-<&&

`J a23Q(# +(<=

f32"-Z))-) `J a

0

' '

0

' '

/
/ 4' '$ '' ' '$

' '$/
/ 4' ' ' ' ' ' '

/ 2) $
1

/ 2 4 0 / 2
&3*)&,-*+-& J 8, $

' '1 1  /<$*A&)3=3&(*&O3A-<&`+32+"23=-)&3<&;32"-&3))-)&)$;$)-)&Q%&,("#<&(>&O(#.a&
3*)&(*&-NI2(%N-*=&<,3#-<E&O-&+32$Q#3=-&=,-&)$<"=$2$=%&(>&23Q(#8&RI-+$>$+322%E&&

J

J

C CJ F F J J

J F C J F J C

Jh Jh

Jh Jh Jh Jh Jh
J F C

` a ` a

` a ` a ` a J ` a ` a

' '

' '

) )
)'$

' ) )) ) )
) )

$
1Q4EA

$ $ $
 

3*)&,-*+-& F J
F J

J F

$

$

) 1Q4EA
) 1Q4EA

&3*)& C J
C J

J C

$

$

) 1Q4EA
) 1Q4EA

. 

/<$*A&+(<=&<,3#-&3*)&#-23=$;-&O3A-<E&O-&+3*&2$*.&-NI2(%N-*=&<,3#-<&=(&("=I"=&<,3#-<&

J

C CF F

J F J C

C
J F C J

` ah

J ` a ` ah

$
' '

'$

$$

$ $

) 1Q4EA
)' ' ' '$5

' ) 1Q4EA) 1Q4EA
) )% % %$%

5 $ )
1Q4EA

5 5 5 $)
&

3*)&;-#$>%&=,3=&("=I"=&<,3#-<&3#-&+(*<$<=-*=&O$=,&-NI2(%N-*=&<,3#-<&3*)&#-23=$;-&O3A-<8& 
P-& +3*& 32<(& $NI"=-& I#$+-<& (>& R(;$-=& 3*)& <-#;$+-& A(()<& "<$*A&O3A-<& 3*)& +3I$=32h23Q(#&

#3=$(<8&4(=-&=,3=&O-&+3*&+(NQ$*-&>$#<=&(#)-#&+(*)$=$(*<&>(#&+3I$=32&3*)&23Q(#&=(&A-=&

C CJ J F F
J F F C C

J J F F C C

E E $$ $

, , ,

,, ,
) / ) / )

$ $ $
&

3*)&=,-#->(#-&&
J J J J

J J J J

C CF F

F F C C

F C
F C

J J

` a ` a
E

` a ` a

$ $

, ,

$$

, ,

, ,
$ $

,,
$ $

) )
/ /

) )
8&

'$;-*&=,-&$NI2$-)&I#$+-<&(>&A(()<E&O-&+3*&+(NI"=-&=,-&-*-#A%&#-7"$#-N-*=<&>#(NB&&
&

h `J a
5*-#A% 6-7"$#-N-*= 8

` h a ` h a
0 ' 0 ' ' 0 '

' '
' ' 0 ' ' ' 0 ' ' '

/ 0 / 2 4 / 0-
0- 4

2 / / 4 2 / / 4 / 0-
&

&
@,-&$NI2$-)&<,3#-&(>&R(;$-=&-MI(#=&$*&=(=32&-MI(#=&$<&A$;-*&Q%B&&

CJ F

J F F C C

CJ F J W J J J

J F F C C J W J

J

J

` a ` a ` aF F J F C
` h a `J h a

J F F J F C J ` a ` a ` a `J h a J ` h a J `J a

` a

` a

` a iJ j

00 0

0 0 0

00 0 0 ,

0 0 0 0

5
0

0

/ `J/ `J / `J
4 / / 4 / / 4 /' 0
/ `J/ `J / `J `J / 4

' 0 4 / / 4 / / 4 / / 4

/ 1Q4EA
4 /

/ 9 / 0 0 0
9 / 9 / 0 0 0 9

CF

F F C C

CJ F J W J J J

J F F C C J W J

` a ` a

` h a `J h a
` a ` a ` a `J h a J ` h a J `J aiJ j

55
00

0 0
55 5 5

00 0 0 ,

0 0 0 0

/ 1Q4EA/ 1Q4EA
/ 4 / / 4 /

/ 1Q4EA/ 1Q4EA / 1Q4EA 1Q4EA / 4
4 / / 4 / / 4 / / 4

&

T-*+-E&O-&+3*&+32$Q#3=-&.-%&I3#3N-=-#<&(>&=,-&N()-2&"<$*A&)3=3&+(<=&<,3#-<E&-NI2(%N-*=&<,3#-<E&
O3A-<E&3*)&+3I$=32h23Q(#&#3=$(<8&&

 

 

&



& bJ

Appendix D: Sensitivity analysis 
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Figure D1. Macroeconomic aggregates: Effects of adjustment costs and habit formation, percent deviations from trend. 
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Figure D2. Macroeconomic aggregates: Effects of production function parameters, percent deviations from trend. 
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Figure D3. Macroeconomic aggregates: Effects of consumption parameters, percent deviations from trend. 
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Figure D4. Macroeconomic aggregates: Interest rate shock, percent deviations from trend. 
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Figure D5. Macroeconomic aggregates: Effects of substitutability of labor supply, percent deviations from trend. 
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Appendix E: Auxiliary tables and figures.  

Table E1. Static cost of the collapse in Soviet trade. 
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t&(>&'HX& & & KF8bt&

t&(>&XRfZ& & & KC8bt&

Panel B: & & &

0"N"23=$;-&JGGDKJGGJ&=(=32&2(<<&(>&$*+(N-&& t&(>&'HX&
1$22$(*&
/RH& &

X(23*)& KC8bt& KF8FD& &

T"*A3#%& Ke8ct& KJ8Ge& &

0:-+,&6-I"Q2$+& Ke8bt& KC8WD& &
&
NotesB& @,-& +(<=& (>& =,-& +(223I<-)& =#3)-& $<& +(NI"=-& 3++(#)$*A& =(& =,-& N-=,()& )-;-2(I-)& $*& 6()#$.& `JGGWa8&
5<=$N3=-& (>& +"N"23=$;-& <,(+.<& >(#& X(23*)E& T"*A3#%& 3*)& 0:-+,& 6-I"Q2$+& 3#-& =3.-*& >#(N& 6()#$.& `JGGWa8&
/*2-<<& $*)$+3=-)E& L$**$<,& -MI(#=<E& $NI(#=<E& ;32"-& 3))-)E& 3*)& 2(<=& #"Q2-& #-<-#;-<& 3#-& $*& N$22$(*& (>& L$**$<,&
N3#..38&R("#+-<B&L$**$<,&9$*$<=#%&(>&R=3=$<=$+<E&]50H&R@Z4&)3=3Q3<-8&
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Table E2. Wage bargaining agreements. 

!-3#& ZA#--N-*=&

X-
#$
()
&(
>&

;3
2$)
$=%
&

Y*+#-3<-&
->>-+=$;-&>#(N

'-*-#32&Y*+#-3<-& 9$*$N"N&
3*)&2(OK
I3%&

$*+#-3<-&
t&

Z;-#3A-&
$*+#-3<-CF&
t&
&

6->(#N<&6-23=-)&=(&0-*=#32$:-)&ZA#--N-*=&
t& Ih,("#

&JGcc&& &/*$(*K2-;-2&3A#--N-*=<&& F&%-3#& &DJ8DC8JGcc&& & GcKJWb & b8C& &&
&JGcG&& &0(NQ$*-)&-+(*(N$+&3*)&

$*+(N-<&I(2$+%&<-==2-N-*=&&
J&%-3#& &DJ8DC8JGcG&& N$*8&J& WD& D8Jt& C8d& s -NI2(%--<S&#-32&)$<I(<3Q2-&$*+(N-&=(&Q-&$*+#-3<-)&Q%&F8b&

t&&
s -3#*$*A<&)-;-2(IN-*=&A"3#3*=--&(>&eD&I&3Q(;-&=,-&3A#--)&

$*+#-3<-&I3$)&$*&3))$=$(*&=(&=,-&A-*-#32&3*)&-7"32$=%&#3$<-&&
&JGGD&& &^322$(&Jb8DJ8JGGD&& F&%-3#& &DJ8DC8JGGD&&

&DJ8JD8JGGD&&
N$*8&D8e&
N$*8&D8e&

CD&
CD&

D8Wt& b8W& s <=3=-&N-3<"#-<E&$*+2")$*A&=3M&#-;$<$(*&&
s =3#A-=&>(#&A#(O=,&$*&-NI2(%--<S&#-32&)$<I(<3Q2-&$*+(N-<&

JGGD&K&GJ&W8bt&&
s -3#*$*A<&)-;-2(IN-*=&A"3#3*=--&YYYhcG&K&YYYhGD&Wt&3Q(;-&

3A#--)&$*+#-3<-&&
&JGGJ&& &F*)&I,3<-&Jb8JJ8JGGD&& & &DJ8Db8JGGJ&& N$*8&D8G& bD& D8Ct& J8e& s &<,(I&<=-O3#)<&3A#--N-*=&&

s O(#.$*A&=$N-&$<<"-<&&
s 3)"2=&-)"+3=$(*E&,("<$*A&3*)&<(+$32&I(2$+%&N-3<"#-<&&

&JGGF&& &Y,323$*-*K^3,#$&FG8JJ8JGGJ&& F&%-3#& X#-<-*=&
3A#--N-*=&
I#(2(*A-)&=(&
CJ8JJ8JGGC&&

D& D& D& D8F& s >$*3*+$*A&(>&-NI2(%N-*=&I-*<$(*<&3*)&=,-&-NI2(%--<S&
+(*=#$Q"=$(*&&

s A(;-#*N-*=&N-3<"#-<&$*+2")$*A&N3$*=3$*$*A&&

&JGGC&& &Y,323$*-*K^3,#$&F*)&I,3<-&
CD8JJ8JGGF&&

& && D& D& D& D& s &=,-&2-;-2&(>&"*-NI2(%N-*=&Q-*->$=<&&
s )-;-2(IN-*=&(>&3A#--N-*=<S&<%<=-N&&

&JGGW&& &/*$(*K2-;-2&3A#--N-*=<&& J&%-3#& &J8JJ8JGGC&& & & & C8F& &&
&JGGb&& &/*$(*K2-;-2&3A#--N-*=<&& JKF&%-3#&&& & & & b8F& &&
&JGGd&& &5+(*(N$+E&5NI2(%N-*=&3*)&

?3Q(#&93#.-=&X(2$+%&&
F&%-3#& &J8JJ8JGGb&& N$*8&J8c& JDb& & F8J& s $*)-M3=$(*&+23"<-&&

s -3#*$*A<&)-;-2(IN-*=&A"3#3*=--&JGGd&3*)&JGGe&&
s O(#.$*A&2$>-&)-;-2(IN-*=&&

&& ZA#--N-*=&JGGd&K&Ge&
JD8G8JGGb&

& &J8JD8JGGd&& N$*8&J8C& db& D8Ct& J8e& s <=3=-&N-3<"#-<&$8-8&+(*+-#*$*A&=3M3=$(*&3*)&"*-NI2(%N-*=&
<-+"#$=%&&

&JGGe&& &F*)&I,3<-&& & && & & & D8D& &&
&JGGc&& &Y*+(N-<&I(2$+%&3A#--N-*=&

JGGc&K&JGGG&JF8JF8JGGe&&
F&%-3#& &J8J8JGGc&& N$*8&J8d& cb&I& D8Ct& F8b& s $*)-M3=$(*&+23"<-&&

s -3#*$*A<&)-;-2(IN-*=&-M3N$*3=$(*&&
s 7"32$=%&(>&O(#.$*A&2$>-&&
s =3M3=$(*&N-3<"#-<&&

&JGGG&& &F*)&I,3<-&& && &J8J8JGGG&& N$*8&J8d& cb&I& & J8e& &

R("#+-B&0-*=#32&]#A3*$:3=$(*&(>&L$**$<,&@#3)-&/*$(*<&`RZ^a8&&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
CF&Y*)"<=#$32&O(#.-#<8&
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Figure E1. Measure TFP in Finland, 1991-1997. 
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Figure E2. Tax burden. 
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