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_=?2.=<#7( [=*)B.%R( +=2A?"?BN:%( ;=$&<#'%( #.#*53%( :%9*?( 9=.5?.9<?2#*.)>=( U;2#:)( i25&:D#((
5([#*):95)>=VR(3#='=:='#"(J?$='N(;5)2'&3%:D(A#92=)9=.=A)<2%:3.%:D(A=$)*5(T5.J)2>).#7(T23)-

:5(3#4(=;5)2#"(&5I(.#(+?.$#A).<#*.%:D(;2#:#:D([)%.)&#(5(;=:5N>.N"(3#(&=JN(2=3'HB(A#92=)9=.=-

A)<2%:3.%:D(A=$)*5(r>"H'.)>=(.?2<?sR(3#;=:3N<9='#.%:D(;23)3([*)5.#7

3.1. Modele równowagi ogólnej

L5)2'&3%(.?2<('5NC)(&5I(3(.#3'5&95)A(_=?2.=<#R(9<H2)>=(<)=25)(J%"%(2=3'5B#.)(;23)3(L#2)<=7(8#;2=-

;=.='#"(=.(=;5&(>=&;=$#295(.#2=$=')B(3#(;=A=:N(&%&<)A?(2H'.#KR(3(9<H2%:D(9#C$)(A5#"=(:D#2#9-

<)2%3='#b(3#:D='#.5)(;=&3:3)>H*.%:D(;=$A5=<H'(>=&;=$#2:3%:D7(O+=2A#*53='#.#(;=&<#b(=$.=-

&3N:#(&5I($=(:#")B(>=&;=$#295(A?&5#"#J%(*5:3%b(95*9#(A5*5=.H'(2H'.#KR(:=('%$#'#"=(&5I(5.<)*)9<?-

#*.5)(;=:5N>#BN:)R(*):3(;2#9<%:3.5)(.5)'%9=.#*.)7(8#9"#$#.=(;23%(<%A(C)(>=&;=$#29#(3.#B$?B)(&5I(
'(2H'.='#$3)R(C)(A#(A5)B&:)($=&9=.#"#(9=.9?2).:B#('42H$(;=$A5=<H'(>=&;=$#2:3%:D(5(C)(:).%(
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?&<#*#BN(&5I('('%.59?(2H'.='#C).5#(;=;%<?(3(;=$#CN7(O<N$(<)C(2H'.#.5#(<)>=(&%&<)A?(=;5&%'#"%(
3#2H'.=(;=;%<R(B#9(5(;=$#C7(_).%(2H'.='#>5(?3%&95'#.=('('%.59?(2=3'5N3%'#.5#(=')>=(?9"#-

$?(2H'.#K(Ui25)$A#.(0PMMV7
L='%C&3#(9=.:);:B#(;23)3('5)*)(*#<(A5#"#(3.#:3).5)(<)=2)<%:3.)7(`=;5)2=('($2?>5)B(;="='5)(

FF('7(>2?;#(?:3=.%:D(#A)2%9#K&95:DR($=(9<H2%:D(.#*)C%(S=2>).&=.R(3#;2=;=.='#"#(=$;='5)$.5N(
#>2)>#:BI(;=$A5=<H'(>=&;=$#2:3%:D7(_D=$35"=(=(<=R(#J%(3(;=B)$%.:3%:D(2%.9H'(U#2<%9?"H'V(;23)-

:D=$35b(.#(2%.95(=J)BA?BN:)($35)&5N<95(#&=2<%A).<H'(U&)<95(#2<%9?"H'V(5(=<23%A#b(2H'.#.5#($*#(
95*9?$35)&5I:5?R(#('(&92#B.%:D(;23%;#$9#:D(95*9?&)<(2%.9H'7(L23)B4:5)(=$(<)=2)<%:3.)B(9=.:);:B5(
$=(;2#9<%:3.%:D(3#&<=&='#K('%A#>#"=(:3#&?(.#(=92)4*).5)(3#&#$(#>2)>#:B5R(#( <#9C)(9=.&<2?9:B5(
J#3($#.%:D(;=3'#*#BN:%:D(32)#*53='#b(<I(9=.:);:BI7(T#9(.#2=$35"%(&5I()A;52%:3.)(A=$)*)(2H'-

.='#>5(=>H*.)B. 

B282&D#:,(,&*@'()&'#;?);'5)=%(;,A#&

!( *#<#:D( 0PEEk0PEM( '%"=.5"#( &5I( &+=2A#*53='#.#( 9=.:);:B#( #.#*53%( :%9*5( 9=.5?.9<?2#*.%:D((
Ubusiness cyclesV7(S)B(>"H'.%A5(;23)$&<#'5:5)*#A5(J%*5(Z#>.#2(i25&:D(5(@5:D#"([#*):957(O%&<)A(2H'-

.#K([#*):95)>=(=;5&?BN:%(:%9*(9=.5?.9<?2#*.%('%;23)$35"(;2#:)([)%.)&#7(-#B;5)2'(3=&<#"(=;?J*5-
9='#.%('(L=*&:)R(#($=;5)2=(;=($'H:D(*#<#:D(.#("#A#:D(Econometrica(U[#*):95(0PEMV7(!(A=$)*?((
[#*):95)>=(5.')&<%:B)(3#*)CN(=$(;=:3N<9=')B('#2<=4:5(42=$9H'(<2'#"%:D(U5.')&<%:B)(=$<'=23).5=')V((
5( =;"#:#*.=4:5( 5.')&<%:B5( A5)23=.)B( &<=;N( =;2=:).<='#.5#( 92)$%<?7( L=$=J.N( 9=.&<2?9:BI( A#BN(
+?.9:B)( 5.')&<%:B5( '( A=$)*?( i25&:D#7( oA;*59?B)( <=( =&:%*#:B)R( 9<H2)( ;2='#$3N( $=( ;='&<#.5#( :%-

9*?7(S)$).(5($2?>5(A=$)*(B)&<($%.#A5:3.%7(l%"%(<=(B)$.#9(A=$)*)()9=.=A55(A#<)A#<%:3.)BR(;=.5)-

'#C('(=J?(;23%;#$9#:D(.5)('%&<I;='#"%(=$.5)&5).5#($=($#.%:D()A;52%:3.%:D(5(.5)(;=$BI<=(;2HJ((
)&<%A#:B5(;#2#A)<2H'(<%:D(2H'.#K7(

L='%C&3%(95)2?.)9(3#='=:='#"(A#92=)9=.=A5:3.%A5(A=$)*#A5(>=&;=$#295(q=*#.$55R(#(;=-

<)A(cOWR(&9=.&<2?='#.%A5(;23)3(&"%..)>=()9=.=A)<2%9#(S#.#(T5.J)2>).#R(;5)2'&3)>=(*#?2)#<#(
-#>2=$%(-=J*#7([=23%&<#"(=.(.5)(<%*9=(3(;2=;=3%:B5(<)=2)<%:3.%:D(i25&:D#(5([#*):95)>=R(#*)(2H'.5)C(
q#J)2*)2#R(9<H2%(J%"( B)$.%A(3(<'H2:H'(<)=255(:%9*?(9=.5?.9<?2#*.)>=(Uq#J)2*)2(0PEPV7(-#(>2?.-

:5)(<%:D(9=.:);:B5(T5.J)2>).(3J?$='#"('(*#<#:D(0PEMk0PEQ(;5)2'&3%('(4'5):5)($?C%(A#92=A=$)*(
$*#(q=*#.$557(-#&<I;.5)( &9=.&<2?='#"($*#(Y5>5(-#2=$H'($?C%(A=$)*( >=&;=$#295( #A)2%9#K&95)BR(
9<H2%(';2#'$35)(.5)(A5#"('5)*?(.#4*#$=':H'R(#*)(3)('3>*I$?(.#(&'=B)($%.#A5:3.)('"#4:5'=4:5((
&"?C%"(B#9=(;?.9<('%B4:5#($=(J?$='%('5)*?(;HG.5)B&3%:D(A=$)*5(UT5.J)2>).(0PEPV7(l%"(<=(A=$)*(
2=:3.%R(=J)BA?BN:%(*#<#(0P0Pk0PE67(Y5:3J#(3A5)..%:D(J%"#(&<=&?.9='=($?C#R(A5#"(0p(<=C&#A=4:5(
5(E0(2H'.#K(&<=:D#&<%:3.%:DR(9<H2%:D(;#2#A)<2%(J%"%(&3#:='#.)(A)<=$N(.#BA.5)B&3%:D(9'#$2#-

<H'7(8$#'#"(&=J5)(;23%( <%A(&;2#'IR(C)(3#&<=&='#.5)(3'%9")B(A)<=$%(.#BA.5)B&3%:D(9'#$2#<H'(
'(;23%;#$9?(A=$)*5(=(2H'.#.5#:D('&;H"3#*)C.%:D(A=C)(J?$35b('N<;*5'=4:5R(:=(&<#"=(&5I( B#&.)((
'('%.59?(;2#:(q##h)*A=(U0PmEV7(

-#( A=$)*( T5.J)2>).#( &9"#$#"%( &5I( 2H'.#.5#( =J)BA?BN:)( :3<)2%( J*=95/( ;=;%<( +5.#*.%R( :).%((
5('%.#>2=$3).5#R(+5.#.&)(U;=$#<95VR(;=$35#"($=:D=$H'7(-#B'5I9&3N(2=*I('(>).)2='#.5?('#D#K(:%-

9*5:3.%:D(A5#"%(2H'.#.5#(=JB#4.5#BN:)(;=;%<(+5.#*.%7(i?.9:B)(5.')&<%:B5(=J)BA='#"%($'5)(+?.9-

:B)($=<%:3N:)(5.')&<%:B5(23):3='%:D('(&+)23)(;23)$&5IJ5=2&<'(5(5.')&<%:B5(A5)&39#.5='%:D7(_D#-

2#9<)2%&<%:3.)($*#(<)>=(#?<=2#(5('5)*?(B)>=(.#&<I;:H'(B)&<(<=R(C)(.5)(;2HJ='#*5(';2='#$35b(3#&#$%(
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#9:)*)2#<=2#7(c3#*)C.5#*5(.#<=A5#&<('%&=9=4b(.#9"#$H'(5.')&<%:%B.%:D(=$($=:D=$H'7(8$%.#A5-
3='#.5)(<)>=(2H'.#.5#($#'#"=(;=$&<#'I($=('%&<I;='#.5#('#D#K(9=.5?.9<?2#*.%:D7(O;):%+59#-

:B#(?3#*)C.5#"#($):%3B)(5.')&<%:%B.)(=$(A=C*5'=4:5(5:D(+5.#.&='#.5#(5()').<?#*.)B(2).<='.=4:5(
;2=B)9<H'7(

-#(;=$&<#'5)(<)>=(A=$)*?($=9=.#.=('5)*?(2=3A#5<%:D(=J*5:3)K(=(3.#:3).5?(;2#9<%:3.%A7(\$.=-

&5"=(&5I(<=(;23)$)('&3%&<95A($=('%3.#:3).5#(A.=C.59H'R(.#(;=$&<#'5)(9<H2%:D(A=C.#(J%"=(+=2A?-

"='#b(=$;='5)$35(.#('#C.)(;%<#.5#(3#$#'#.)(;23)3(;=&3:3)>H*.)(23N$%R(3'"#&3:3#(23N$(+)$)2#*.%7(
@=$)*(T5.J)2>).#(3=&<#"(3##<#9='#.%(;23)3([)%.)&#R(9<H2%(?<23%A%'#"R(C)((9=.:);:B#(A=$)-

*?(B)&<(.5)$=&9=.#"#7(L=$(9=.5):(*#<(E17(&<'5)2$35"R(C)(;2HJ#(=$'3=2='#.5#(A#92=;2=:)&H'(=;5)-

2#(&5I(.#(J#2$3=('N<"%:D(;23)&"#.9#:D(U;=27([)%.)&(0PEP(5(=$;='5)$G(T5.J)2>).#(0Pm1V7(S)$.#9C)((
'(*#<#:D(m17([)%.)&(3A5).5"(3$#.5)7(-#;5&#"($'#()&)B)R('(9<H2%:D(?3.#"(&3:3)>H*.N('#2<=4b(9=.-

:);:B5(T5.J)2>).#7(
`*#(T5.J)2>).#('#D#.5#(9=.5?.9<?2#*.)(J%"%(;='5N3#.)('(3.#:3.)B(A5)23)(3('#D#.5#A5($)-

:%3B5(5.')&<%:%B.%:D7(-='&3)(<)=25)(;23%;5&?BN('5I9&3)(3.#:3).5)(;23%;#$9='%A(3#J?23).5=AR(
9<H2)(=$.=&3N(&5I($=(>=&;=$#295(5('%'="?BN('#D#.5#(;='<#23#BN:)(&5I('(:3#&5)R(.;7('32=&<%(:).(
2=;%(.#+<=')B7(

3.3. Makroekonomiczna teoria Keynesa 

@#%.#2$([)%.)&(&+=2A?"='#"('5)*)(9=.:);:B5R(9<H2)(;=&"?C%"%(B#9=(;?.9<('%B4:5#($=(9=.&<2?9:B5(
:#")B(9*#&%(A=$)*5(;='&<#"%:D(>"H'.5)(3#(&;2#'N(([*)5.#('(cOW(5(9<H2)(;23)3(;=.#$(E1(*#<($=A5.=-

'#"%('(A#92=A=$)*='#.5?('(cOW(5(^?2=;5)7(Z)*#:B)R(9<H2)(=;5&%'#"([)%.)&R(.5)(=$.=&5"%(&5I($=(
;=&3:3)>H*.%:D(;=$A5=<H'(>=&;=$#2:3%:DR(*):3(#>2)>#<H'R(5(A5#"%(:D#2#9<)2(A#92=)9=.=A5:3.%7(
`=<%:3%"=(<=(9=.&?A;:B5(=>H")AR(#(.5)(;=&3:3)>H*.%:D(>=&;=$#2&<'($=A='%:DR(.#9"#$H'(5.')-

&<%:%B.%:D(=>H")AR(#(.5)(;2=B)9<H'(5.')&<%:%B.%:D(;=&3:3)>H*.%:D(;23)$&5IJ5=2&<'(U[)%.)&(0PEQV7(
[=.:);:B#( <#( ;=3'#*#"#( .#( &<=&?.9='=( "#<'N( 9=.&<2?9:BI( A#92=A=$)*5R( ;=.5)'#C( *5:3J#(

3A5)..%:DR(9<H2)(;=3=&<#'#"%(')('3#B)A.%A(3'5N39?(J%"#(=>2#.5:3=.#R(#($)3#>2)>#:B#(J%"#(2#-

:3)B('%BN<95)A7(\$(:3#&H'([)%.)&#(9"#$35)(&5I(.#:5&9(.#(#.#*53I(;=;%<?7(-5)(J)3(2#:B5($='=$35"(
=.R(C)(>=&;=$#29#(.5)(3.#B$?B)(&5I('(2H'.='#$3)(2=3?A5#.)B('(<).(&;=&HJR(C)('&3%&<95)(:3%..595(
&N('(;)".5('%9=23%&<#.)7(T%;='%($*#(>=&;=$#295(2%.9=')B(B)&<(&<#.(.5)2H'.='#>5R(=$3.#:3#BN:%(
&5I(<%AR(C)(;=;%<(+5.#*.%(.5)('%&<#2:3#($=(;)".)>=('%9=23%&<#.5#(A=:%(;2=$?9:%B.%:D(:3%(&5"%(
2=J=:3)B7(O<N$(J)32=J=:5)(A#(:D#2#9<)2(:D2=.5:3.%R(#(.5)(B)&<(3B#'5&95)A(+2%9:%B.%AR(B#9(?<23%A%-

'#*5(3'=*)..5:%(<)=255(9*#&%:3.%:D7([)%.)&(&+=2A?"='#"(<#9C)(;=BI:5)(&9"=..=4:5($=(9=.&?A;:B57(
l%"#( =.#( )*)A).<)A( +?.9:B5( ;=;%<?( 9=.&?A;:%B.)>=7( L=;%<( 9=.&?A;:%B.%( >=&;=$#2&<'( $=A=-

'%:D(3#*)C%(=$('5)*9=4:5(;2=$?9<?(92#B=')>=(J2?<<=(U$=:D=$?(.#2=$=')>=V(5()').<?#*.5)(5..%:D(
:3%..59H'7(8$#.5)A([)%.)&#(=(2=3A5#2#:D(;=;%<?(5.')&<%:%B.)>=($):%$?BN(B)$.#9(<#95)(:3%..5-
95R(B#9(=;"#:#*.=4b(5.')&<%:B5R(#('5I:(&<=;#(=;2=:).<='#.5#('%&<I;?BN:#(.#(2%.9#:D(9#;5<#"='%:D7(
L=$92)4*#"( 3.#:3).5)( ;"%..=4:5/( $):%3B)( ;=$)BA='#.)( '( ;23)$&5IJ5=2&<'#:D( 5( >=&;=$#2&<'#:D(
$=A='%:D('(&9#*5(A#92=(?3)'.I<23.5#BN(&5I('(;2)+)2).:B#:D($=(;=&5#$#.5#(;"%..)>=(;5).5N$3#(
B#9=(;=>=<='5#(9#&=')>=(*?J(B#9=(42=$9#(?<23%A#.5#(;"%..=4:5(;23)$&5IJ5=2&<'(5<$7(Uq5:9&(0PEpV7

[=.&)9').:B)(<#95)>=(2=3?A='#.5#(J%"%(.5)&"%:D#.5)('#C.)($*#(A#92=A=$)*='#.5#7(S)C)*5(
;23%BNbR(C)($):%$?BN:N(2=*I(=$>2%'#(;=;%<(5(.5)(.#<2#+5#(=.(.#(J#25)2%R(>$%C('%&<I;?B)(.5)'%9=-
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23%&<#.#(&5"#(2=J=:3#(5(.5)'%9=23%&<#.)(42=$95(;2=$?9:B5R(<=(A=C.#(?3.#bR(5C($=&<I;.)(=J&)2'#:B)(
&N(2)#*53#:BN(;=;%<?7(L23)<=(A=>N(=.)(;=&"?C%b(B#9=(;=$&<#'#()&<%A#:B5(;#2#A)<2H'(+?.9:B5(;=-

;%<?7(8('%'=$H'(<%:D('%.59#(2H'.5)CR(C)('(=;5&5)(>=&;=$#295($):%$?BN:N(2=*I('5..%(=$>2%'#b(
2H'.#.5#R(9<H2)(=JB#4.5#"%J%(;=;%<(+5.#*.%R(<B7(;=;%<(9=.&?A;:%B.%(>=&;=$#2&<'($=A='%:D(=2#3(
;=;%<(5.')&<%:%B.%7(L=;%<(<).(.#&<I;.5)(;23)9"#$#"J%(&5I(.#(;=;%<(.#(3#<2?$.5=.%:D7(T'H2:%(<#-

95:D(A=$)*5('%9=23%&<%'#*5(+?.9:BI(;2=$?9:B5R(J%(;23)3(B)B(=$'2H:).5)(3.#*)Gb(2H'.#.5)R(9<H2)(
A5#"=(&"?C%b($=('%3.#:3#.5#(2=3A5#2H'(;=;%<?(.#(3#<2?$.5=.%:D7(L=3'#*#(<=('%3.#:3%b(&9#*I(
J)32=J=:5#(;23)3(;=2H'.#.5)(;=;%<?(.#(3#<2?$.5=.%:D(3(;=$#CN(&5"%(2=J=:3)B7

L=*5<%9#(>=&;=$#2:3#(;=$(9=.5):(*#<(E17('('5)*?(92#B#:D()?2=;)B&95:DR(#*)(<#9C)('(cOWR(3=&<#-

"#(3=25).<='#.#(.#(;=J?$3#.5)(>=&;=$#295(;23)3(&<%A?*='#.5)(;=;%<?7(L#K&<'=(A=>"=(3'5I9&3#b(
;=;%<(+5.#*.%R(;='5I9&3#BN:(#*J=('%$#<95(.#(9=.&?A;:BIR(#*J=(&9#*I(5.')&<%:B5(;?J*5:3.%:D7([=.-

:);:B)([)%.)&#(A5#"%(=>2=A.%(';"%'(.#(A#92=A=$)*='#.5)(;=($2?>5)B('=B.5)(4'5#<=')B(U;=27((
[*)5.(0PM0e(L)&#2#.R(OA5<D(0PXMe(l=$95.R([*)5.R(@#2'#D(0PXQV7(

E2&D%'=#,'#;#>,5=@*+;,&>#:,(,&A"F$;,A#&;)=5)

4.1. Roczny model Kleina-Goldbergera i inne modele roczne

L5)2'&3)(A=$)*)(([*)5.#(;=:D=$3N(3(=92)&?R('(9<H2%A(2=3'5.I"#(&5I(.='=:3)&.#(A)<=$=*=>5#(J#-

$#K()9=.=A)<2%:3.%:DR( #( 3#2#3)A(;='&<#"( 9=23%&<.%(9*5A#<($*#(A#92=A=$)*='#.5#('( 2#A#:D(
_='*)&(_=AA5&&5=.(+=2(Z)&)#2:D(5.(^:=.=A5:&7(!(0PM1(27([*)5.('%$#"(;2#:I(;<7(Economic fluctu-

!"#$%&'#%'"()'*%#")+',"!")&'-./-0-.1-7(l%"#(<=(;2HJ#(=;5&?(*#<(A5I$3%'=B)..%:D(3#(;=A=:N(2=:3-

.)>=(A=$)*?(A#BN:)>=(<23%(')2&B)7(\&<#<.5#(')2&B#(3#'5)2#"#(06(2H'.#K(&<=:D#&<%:3.%:D(5(&<#"#(
&5I(;5)2'='3=2)A(A=$)*?([*)5.#fa=*$J)2>)2#7(@=$)*(<).(;='&<#"(.#(c.5')2&%<):5)(@5:D5>#.R($=-

9N$(;23).5H&"(&5I([*)5.7(T#A(2=3;=:3N"('&;H";2#:I(3)(&<#<%&<%95)A(A#<)A#<%:3.%A(a=*$J)2>)2)A7(
[*)5.(=$;='5#$#"(3#(&;):%+59#:BI(2H'.#KR(a=*$J)2>)2(3#;)'.5"(3#4(A=C*5'=4b()&<%A#:B5(2H'.#K(
<)>=(A=$)*?R(?C%'#BN:($=( <)>=(:)*?(.='%:D(A)<=$()&<%A#:B5(A=$)*5(=( 2H'.#.5#:D('&;H"3#*)C-

.%:D(U[*)5.R(a=*$J)2>)2(0PMMV7(@=$)*(&<#"(&5I(;=$&<#'N($=(9=.&<2?9:B5('5)*?(.#&<I;.%:D(A#92=-

A=$)*5(42)$.5==92)&='%:DR(=;#2<%:D(.#($#.%:D(2=:3.%:D7(!5)*?(?:3=.%:D(J#$#"=(>=(3)('3>*I$?(
.#(B)>=('"#&.=4:5(&<#<%:3.)(5($%.#A5:3.)R(#(.#&<I;.5)(3=&<#"(;=$$#.%(#.#*535)(('2#C*5'=4:5(;23%(
3#&<=&='#.5?(A)<=$(#.#*53%(A.=C.59=')B(=2#3(&<=:D#&<%:3.%:D(&%A?*#:B57(8.#B=A=4b(&<2?9<?2%(
5('"#&.=4:5(<)>=(A=$)*?(B)&<(:D#2#9<)2%&<%:3.#($*#('&;H":3)&.%:D()9=.=A)<2%9H'e(9#C$%(3#BA?-

BN:%(&5I(A#92=A=$)*='#.5)A(A?&5#"(&5I('(B#95A4(&<=;.5?(3#;=3.#b(3)(&<2?9<?2N(5('"#4:5'=4:5#-

A5(<)>=(A=$)*?7
!(A=$)*?([*)5.#fa=*$J)2>)2#('%&<I;='#"=(0M(2H'.#K(&<=:D#&<%:3.%:D(5(;5Ib(<=C&#A=4:5R(2#-

3)A( 61( 2H'.#K( =JB#4.5#BN:%:D( 3A5)..)( ).$=>).5:3.)7( !%9=23%&<#.=( ;2HJI( &9"#$#BN:N( &5I( 3( *#<(
;23)$'=B)..%:D(5(;='=B)..%:DR((<3.7(0P6pk0Pm0(5(0Pmmk0PM67(-5)(32)3%>.='#.=(3(*#<(A5I$3%'=-

B)..%:D(A5I$3%(5..%A5($*#<)>=R(C)('(:3#&5)R(95)$%(A=$)*(;='&<#'#"(U;="='#(*#<(M17VR(=J&)2'#:B5(
;='=B)..%:D(J%"=(3#*)$'5)(XkP7(\;#2:5)(=&3#:='#K(;#2#A)<2H'(A=$)*?(.#(<#9(A#")B(*5:3J5)(=J-

&)2'#:B5(J%"=J%(3#J5)>5)A($=4b(2%3%9='.%A07(

0( (8#?'#CA%R(C)('(L=*&:)(J%*54A%('(;=$=J.)B(&%<?#:B5R(>$%C('(;="='5)(*#<(P17R(>$%(;='&<#'#"(A=$)*(!XR(A5)*54A%($=(
$%&;=3%:B5(3#*)$'5)(95*9#(=J&)2'#:B5($=<%:3N:%:D(=92)&?(<2#.&+=2A#:B57(
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O<2?9<?2#(A=$)*?([*)5.#fa=*J)2>)2#(B)&<('(>2?.:5)(23):3%(9)%.)&='&9#R('(<%A(&).&5)R(C)(#9-

:).<(;="=C=.=(.#(&;):%+59#:BI(&9"#$.59H'($=<%:3N:%:D(;=;%<?R(;=:3N'&3%(=$(;=;%<?(+5.#*.)>=7(
!(&3:3)>H*.=4:5(>$%(:D=$35(=(;=;%<(9=.&?A;:%B.%R(;23%BI<=(B#9=(;=$&<#'='N(3A5)..N(=JB#4.5#-

BN:N($=:D=$%(2)#*.)7( (!;2='#$3=.=(B)$.#9(&)>A).<#:BI(>=&;=$#2&<'($=A='%:D(3)('3>*I$?(.#(
G2H$"#( $=:D=$H'7( ZH'.#.5)( <=( =$3.#:3#"=( &5I( 2H'.5)C( <%AR( C)( ;=( 2#3( ;5)2'&3%( ';2='#$3=.=(
B#9=( 3A5)..N( =JB#4.5#BN:N( #9<%'#( +5.#.&=')7( \$.=&5"%( &5I( =.)( $=( ;"%..%:D( #9<%'H'( +5.#.&=-

'%:D(5(A5#"%(2);2)3).<='#b(2=3A5#2%(=&=J5&<)>=(A#BN<9?R(9<H2%A($%&;=.='#"%(>=&;=$#2&<'#($=-

A=')7(!(=A#'5#.)B(+?.9:B5(;=;%<?(9=.&?A;:%B.)>=(.5)(J%"=(.#<=A5#&<(=$.5)&5).5#($=(;2=:)&?(
=&3:3I$3#.5#( U'(;HG.5)B&3%:D( &;):%+59#:B#:D( 2);2)3).<?B)( BN( &<=;#(=;2=:).<='#.5#($);=3%<H'V7(
L=.5)'#C(3A5)..N(=JB#4.5#.N(J%"#(9=.&?A;:B#(=>H")AR('(:D#2#9<)23)($=$#<9=')B(3A5)..)B(=J-

B#4.5#BN:)B(';2='#$3=.=(*5:3JI(*?$.=4:57(@5#"=(<=(3.)?<2#*53='#b()+)9<%(3'5N3#.)(3)('32=&<)A(
9=.&?A;:B5('%.59#BN:%A(3)('32=&<?(*5:3J%(*?$.=4:57(!(;HG.5)B&3%:D(J#$#.5#:D(<I(3A5)..N(;=-

A5B#.=R( .5)( J)3( 2#:B5( ?'#C#BN:R( C)( )+)9<( 3'5N3#.%( 3( *5:3JN( *?$.=4:5( 3.#B$?B)( =$3'5)2:5)$*).5)((
'(3A5)..%:D(=JB#4.5#BN:%:D(2);2)3).<?BN:%:D($=:D=$%(2)#*.)7(

ZH'.#.5)(5.')&<%:B5(A5#"=(&<2?9<?2IR(9<H2N([*)5.(3#;2=;=.='#"('(&'=B)B(':3)4.5)B&3)B(;2#:%R(
#(A5#.='5:5)(k(;23)3(#.#*=>5I($=(9=.&?A;:B5(k(2=3A5#2%(5.')&<%:B5(3#*)C#"%(=$('%&=9=4:5(2)#*-
.%:D(42=$9H'(+5.#.&='%:D(;23)3.#:3#.%:D(.#(<).(:)*7(L=$&<#'='%A(G2H$")A(+5.#.&='#.5#(J%"%(
3%&95(=&5N>#.)(;23)3(;23)$&5IJ5=2&<'#R(;=A.5)B&3=.)(=(;=$#<95(5(;='5I9&3=.)(=($=$#<9=')($=:D=-

$%(;"%.N:)((3(#A=2<%3#:B57(8%&95(;23)$&5IJ5=2&<'(3#*)C#"%(=$(2=3A5#2H'(#9<%'.=4:5(>=&;=$#2:3)BR(
;=$=J.5)(B#9(A#(<=(A5)B&:)('&;H":3)4.5)7(O;):%+59#:B#(<#(3#9"#$#R(C)($=:D=$%(;23)$&5IJ5=2&<'(<%*-
9=('(:3I4:5(;23)3.#:3#(&5I(.#(5.')&<%:B)R(#(.5)(&N(5.')&<='#.)('(;#;5)2%('#2<=4:5=')7(c'#C#(&5IR(
C)(42=$95(+5.#.&=')($=&<I;.)(&N('(.#$A5#23)R(<3.7(3#'&3)(A=C.#(3#:5N>.Nb($=$#<9=')(92)$%<%7(
O;):%+59#:B#( <#(2HC.5(&5I(=$(;HG.5)B&3%:D(<%AR(C)( 5>.=2?B)(3'5N395( 5.')&<%:B5(3( 5..%A5(:3%..5-
9#A5R(3'"#&3:3#(=92)4*#BN:%A5(=:3)95'#.5#($=<%:3N:)(A=C*5'=4:5(3J%<?(;2=$?9<H'R(9<H2)(J%"%J%(
'%<'#23#.)($35I95(.='%A(5.')&<%:B=A(*?J('5N3#"%J%(&5I(3(2).<='.=4:5N(5.')&<%:B57(L2HJ%(5:D(
';2='#$3).5#(3#9=K:3%"%(&5I(.5);='=$3).5)A7(

L23)B4:5)(=$(;=;%<?(+5.#*.)>=($=(;=;%<?(.#(:3%..595(;2=$?9:B5($=9=.%'#"=(&5I('(&;=&HJ(#.#-

*=>5:3.%($=(<)>=R(9<H2%([*)5.(3#;2=;=.='#"(')(':3)4.5)B&3%A(A=$)*?7(@5#.='5:5)(;=;%<(.#(;2#:I(
3=&<#"('%>).)2='#.%(;23)3(;23)9&3<#":).5)(+?.9:B5(;2=$?9:B5(3)('3>*I$?(.#(3#<2?$.5).5)7(\<23%-

A#.=('<)$%R(C)(3#<2?$.5).5)(3#*)C%(=$(2=3A5#2H'(;2=$?9:B5(5(;=:3N<9='%:D(2=3A5#2H'(42=$9H'(
<2'#"%:D7(8A5)..N(=JB#4.5#.N(J%"#(.5)(*5:3J#(3#<2?$.5=.%:DR(#*)(;23);2#:='#.)(2=J=:3=>=$35.%7(

!(&)9<=23)(;23)$&5IJ5=2&<'($=:D=$%(3(;2#:%(U+?.$?&3(;"#:V(J%"%(+?.9:BN(;=35=A?(#9<%'.=4:5(
>=&;=$#2:3)B(2);2)3).<='#.)>=(;23)3($=:DH$(.#2=$='%(J2?<<=(;=A.5)B&3=.%(=(;=$#<95(=2#3('%-

;"#<%(3(J?$C)<?($*#(;2#:='.59H'7(!(A=$)*?([*)5.#fa=*$J)2>)2#($=(=JB#4.5#.5#(&<#')9(;"#:='%:D(
'%9=23%&<#.=(&;):%+59#:BI('%;23)$3#BN:N(:=(.#BA.5)B(=(<23%(*#<#(&"%..N(;2#:I(LD5**5;&#R('(9<H-

2)B(&+=2A?"='#"(=.(D5;=<)3IR(C)(&<=;#('32=&<?(;"#:(3#*)C%(=$(&<=;%(J)32=J=:5#7(!(A=$)*?([*)5.#-

fa=*$J)2>)2#(3.#B$?B)A%(&;):%+59#:BIR(3(9<H2)B('%.59#R(C)(;23%2=&<(U*=>#2%<A?V(&<#')9(;"#:='%:D(
3#*)C%(=$( &<=;%(J)32=J=:5#(=2#3(;23%2=&<?( U*=>#2%<A?V( :).(=;HG.5=.)>=(=( B)$).(=92)&7(O<N$( <)C((
'(#A)2%9#K&95:D(G2H$"#:D(AH'5(&5I(.#(=>H"(.5)(=(&;):%+59#:B5(')$"?>(LD5**5;&#(<%*9=(')$"?>([*)5.#7

\A#'5#.%(A=$)*(3#'5)2#(<#9C)(2H'.#.5)(5A;=2<?R('(9<H2%A(5A;=2<(3#*)C%(=$(2=3A5#2H'($=-

:D=$?(.#2=$=')>=(=2#3(=;HG.5=.)>=(5A;=2<?7(8#*)C%(<#9C)(=$(2)*#:B5(:).(92#B='%:D($=(3#>2#.5:3-

.%:DR(B)$.#9('(&;=&HJ(&3:3)>H*.%7(@5#.='5:5)($=:DH$(.#2=$='%('(:).#:D(&<#"%:D(B)&<(A.=C=.%(
;23)3(2)*#:BI(5.$)9&?(:).($=:D=$?(.#2=$=')>=($=(5.$)9&?(:).(5A;=2<?7(
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@=$)*([*)5.#fa=*$J)2>)2#(=J)BA?B)(2=3J?$='#.%(&)9<=2(+5.#.&='%7(l=>#:<'=(&;):%+59#:B5(B)&<(
?$)23#BN:)/( =JB#4.5#( &5I( ;23)$)( '&3%&<95A( $=:D=$%( ;=&3:3)>H*.%:D( >2?;( ;=$A5=<H'( >=&;=$#2-
:3%:DR(:=(';2='#$3#(=$;='5)$.5)(&;23IC).5)(3'2=<.)($=(A=$)*?7(`=:D=$%(&N(>"H'.5)(=JB#4.5#.)(
;23)3(;=35=A(#9<%'.=4:5(>=&;=$#2:3)B7(L=(';2='#$3).5?(=$;='5)$.5:D($)+*#<=2H'(=92)4*#BN(=.)(
;=;%<(9=.&?A;:%B.%R(#(;=;%<(<).(B)&<(&9"#$.595)A($=:D=$?(.#2=$=')>=R(2);2)3).<?BN:)>=(;=35=A(
#9<%'.=4:5( >=&;=$#2:3)B7( @#A%( '5I:( <?<#B( &;):%+5:3.5)( 3$)+5.5='#.%( A.=C.59( 9)%.)&='&957((
!(A=$)*?('%&<I;?B)(<#9C)(#9:)*)2#<=27(`=:DH$(.#2=$='%($):%$?B)(=($=:D=$#:D(;23)$&5IJ5=2&<'R(
#( <)( '%3.#:3#BN( 2=3A5#2%( 5.')&<%:B5( ;23%( ?C%:5?( =$;='5)$.5:D( $)+*#<=2H'7( o.')&<%:B)( &N( 3#4(
&9"#$='N($=:D=$?(.#2=$=')>=7(W9:)*)2#<=2(A#(3#<)A(&3:3)>H*.N(;=&<#bR(>$%C(&;23IC).5)(J5)>.5)(
;23)3(92)#:BI($=:D=$H'R(#(.5)(;=;%<?7

L=$=J.5)( '%&<I;?B)( &;23IC).5)( 3'2=<.)( 3( ?$35#")A( 5A;=2<?7( oA;=2<( 3#*)C%( =$( ( ;=35=A?(
#9<%'.=4:5( >=&;=$#2:3)BR( #( ;23%( 3#$#.%A( )9&;=2:5)( ;=A.5)B&3#( $=:DH$( .#2=$='%7( S)C)*5( )9&-

;=2<(.5)(2=4.5)(3(<#9N(;2I$9=4:5N(B#9(5A;=2<R('<)$%($=:DH$(.#2=$='%(2=4.5)('=*.5)B7(!(A=$)*?((
[*)5.#fa=*$J)2>)2#(3.#B$?B)A%('5I:('&3%&<95)(<)()*)A).<%R(9<H2)(&N(:D#2#9<)2%&<%:3.)($*#('&;H"-
:3)&.%:D(A#92=A=$)*5R(B)4*5(:D=$35(=(')'.I<23.)(&;23IC).5#(3'2=<.)7(

@=$)*([*)5.#fa=*$J)2>)2#(J%"('&3):D&<2=..5)(#.#*53='#.%7(T2?$.=('%A5).5b('&3%&<95)(=&=-

J%R(9<H2)(&5I(.5A(3#BA='#"%7(!&;=A.5)b(B)$.#9(.#*)C%(o2AI(5(i2#.9#(W$)*A#.(U0PMPV7(L=$$#*5(=.5(
<).(A=$)*(#.#*535)(&%A?*#:%B.)BR(3#9"H:#BN:(B)>=(+?.9:B=.='#.5)(A75.7(;23)3(&<=:D#&<%:3.5)(';2=-

'#$3=.)( 3#J?23).5#7( O<'5)2$35*5R( C)( A#( ;=CN$#.)( '"#&.=4:5( $%.#A5:3.)R( .5)( B)&<( '%J?:D='%((
5(;23)B#'5#(<).$).:B)(&<#J5*53#:%B.)R(B)C)*5(:D=$35(=(&<=;%('32=&<?7(L=9#3#*5R(C)(A=C.#(<2#9<='#b(
<).(A=$)*(B#9=(;2=<=<%;(.#&<I;.%:D(A=$)*57(

!(<%A(&#A%A(:3#&5)(;='&<#'#"%( 5..)(A=$)*)(>=&;=$#295(#A)2%9#K&95)BR(A75.7( 2=:3.%(A=-

$)*(O?5<&#(U0PQ6VR(?C%'#.%(;23)$)('&3%&<95A('(;2=:)&5)(;2=>.=3='#.5#7(Y5:3%"(=.(EE(2H'.#.5#R((
'( <%A( 0Q( &<=:D#&<%:3.%:DR( #( B)>=( ;#2#A)<2%( J%"%( )&<%A='#.)( 3'%9"N( A)<=$N( .#BA.5)B&3%:D(
9'#$2#<H'7(-#&<I;.5)(.#*)C%('%A5).5b(A=$)*(Y5?(U0PQEV(=2#3($"?>==92)&='%(A=$)*(U0XQPk0PMEV((
]#*#h#.5&#(U0PMMV(=2#3(A=$)*(`?)&).J)22%j)>=R(^:9&<)5.#(5(i2=AA#(U0PQ1V7(ZH'.=*)>*)(;='&<#'#"%(
A=$)*)('('5I9&3=4:5(2=3'5.5I<%:D(92#BH'(4'5#<#7((

@=$)*([*)5.#fa=*$J)2>)2#(J%"(?C%'#.%($=(J#$#.5#('"#&.=4:5( >=&;=$#295( #A)2%9#K&95)B( *#<(
A5I$3%'=B)..%:D( 5(;='=B)..%:D(;23%('%9=23%&<#.5?(#.#*53%(A.=C.59=')B7(Z3#$35)B( &"?C%"($=(
:)*H'(;2=>.=&<%:3.%:D7(@5A=('%&=95)B(=:).%(B)>=(3#&<=&='#.5#(&<#"%(&5I(;23)$A5=<)A(92%<%957(
!&9#3%'#.=R(C)($=(:)*H'(;2#9<%:3.%:D($*#('5)*95:D(9=2;=2#:B5( 5(#>).:B5( 23N$='%:D(:)..5)B&3)(
J%"%J%(5.+=2A#:B)($=<%:3N:)(;2=>.=3(5(#.#*53(92H<9==92)&='%:D(U9'#2<#*.%:D(*?J(A5)&5I:3.%:DV7(

E282&D#:,(,&'$%=5%(;,-&G=##'?;A4&D#:,(

-#( &9?<)9( 92%<%95( 2=3;=:3I<=( ;2#:)( .#$( 9'#2<#*.%A( A=$)*)A( =J)BA?BN:%A( *#<#( ;='=B)..)R((
'('%.59?(:3)>=(.#(;=:3N<9?(*#<(Q17(3=&<#"(3J?$='#.%(;5)2'&3%(A=$)*(9'#2<#*.%(>=&;=$#295(cOW/(
L=&<'#2(u?#2<)2*%(@=$)*( U0PmXk0PMXV7(L=&"?C%"(=.( B#9=(;?.9<('%B4:5#($=(9=.&<2?9:B5(9=*)B.%:D(
A=$)*5( 9'#2<#*.%:D( $*#( >=&;=$#295( #A)2%9#K&95)B7( @=$)*( <).( J%"( ;=:3N<9='=( .5)'5)*95R( *5:3%"(
Ep(2H'.#KR(3(:3)>=(6P(J)D#'5=2#*.%:D(5(X(<=C&#A=4:57(L#2#A)<2%(3=&<#"%(=&3#:='#.)(3#(;=A=:N(
$'H:D(A)<=$/(.#B'5I9&3)B('5#2%>=$.=4:5(3(=>2#.5:3=.N( 5.+=2A#:BN(=2#3(;=$'HB.)B(A)<=$%(.#B-
A.5)B&3%:D(9'#$2#<H'(U[*)5.(0PX6V7(S)>=(&<2?9<?2#(J%"#(;=$=J.#(B#9('('%;#$9?(A=$)*?(2=:3.)>=R(



W. Welfe10

B)$.#9('%9#3%'#"#(;)'.)(2HC.5:)7(@=$)*(2=:3.%($)+5.5='#"('5)*)(2H'.#K('(:).#:D(J5)CN:%:DR(
;=$:3#&(>$%('(A=$)*?(9'#2<#*.%A(;23)'#C#"#(&;):%+59#:B#($*#(3A5)..%:D('%2#C=.%:D('(:).#:D(
&<#"%:D7(L=.#$<=(A5#"(J#2$35)B(2=3J?$='#.)(2H'.#.5#($=<%:3N:)(3#2H'.=(;=;%<?(9=.&?A;:%B.)-

>=R(B#9(5(5.')&<%:B57([*)5.(';2='#$35"($=(<)>=(A=$)*?(9=.:);:BI(;=<).:B#*.)B(;2=$?9:B5(5(&<=;.5#(
B)B('%9=23%&<#.5#7(@5#"=( <=(3.#:3).5)($*#(=$'3=2='#.5#()+)9<H'(.#;5Ib( 2%.9='%:DR(3'"#&3:3#(
'(2H'.#.5?(:).7(L2=$?9:B#(;=<).:B#*.#(2);2)3).<='#"#('5)*9=4:5(=<23%A%'#.)('(&3:3%<='%:D(
+#3#:D(:%9*?(9=.5?.9<?2#*.)>=7(\$.=&3N:(+#9<%:3.N(;2=$?9:BI($=(<#9(=92)4*=.)B(;2=$?9:B5(;=<).-

:B#*.)BR(=<23%A%'#.=('&9#G.59(:D#2#9<)2%3?BN:%(&<=;5)K('%9=23%&<#.5#(;=<).:B#"?7(l%"(=.(.#3%-

'#.%(!D#2<=.(O:D==*(=+(<D)(_#;#:5<%(c<5*53#<5=.(o.$)v7(o.$)9&?(<)>=(?C%'#.=(;23)3(:#")(*#<#R($=-

;H95(.5)(3#&<N;5=.=(>=(=+5:B#*.%AR(5.#:3)B(*5:3=.%A('&9#G.595)A7(
@=$)*( <).(3#:3N"( +?.9:B=.='#b( 5(>).)2='#b(9'#2<#*.)(;2=>.=3%(=$(0PQ0(27(!(;HG.5)B&3%:D(

*#<#:D(;23)9#3#.=(>=($=(l5?2#(W.#*53(^9=.=A5:3.%:D(Ul?2)#?(=+(^:=.=A5:(W.#*%&)&VR($35#"#BN:)-

>=(;23%(`);#2<A).<(=+(_=AA)2:)7(8A=$%+59='#.%(5(3.#:3.5)(;='5I9&3=.%(A=$)*(J%"(&<=&='#.%(
;23)3(:#")(*#<#7(S)&<(?C%<9='#.%($=($35&5#BR(#*)(=:3%'54:5)(;=$(.='N(.#3'N(l^W(k(=$(.#3'%(5.-

&<%<?:B57(8=&<#"(2=3J?$='#.%($=(95*9?.#&<?R(#(;=<)A($=(95*9?$35)&5I:5?(2H'.#KR(=(&<2?9<?23)(.5)-

'5)*)(=$J5)>#BN:)B(=$(&')>=(;2=<=<%;?R(B)$.#9('3J=>#:=.)B(=(J*=9(2H'.#K($*#(&)9<=2#(;?J*5:3.)>=(
5(;5).5IC.)>=(UY5)J).J)2>R(a2)).R(q52&:D(0Pp0V7

-='%R($?C%(;2=B)9<( 3=&<#"( 3#5.5:B='#.%(.#(;=:3N<9?( *#<(Q17(;23)3([*)5.#( 5(`?)&).J)22%j)>=((
'(l2==95.>&(5(=<23%A#"(.#3'I(l2==95.>&(@=$)*7(l%"(<=(;5)2'&3%(;23%;#$)9('(D5&<=255(A#92=A=$)-

*='#.5#R(95)$%(J?$='%(A=$)*?(;=$BN"(&5I(.5)(;=B)$%.:3%(#?<=2('2#3(3(3)&;=")AR(#*)('%J5<.5(?:3)-

.5(3(95*9?(=42=$9H'(J#$#':3%:D7(c$#"=(&5IR(#(J%"%(<=(*#<#(Q17R(3>2=A#$35b('(2#A#:D(<)>=(;2=B)9<?(

.#B*);&3%:D(#A)2%9#K&95:D(&;):B#*5&<H'(=$(A#92=A=$)*='#.5#7(
!(2#A#:D(;2=B)9<?(J%"%(;2='#$3=.)(*5:3.)(J#$#.5#(.#$(;=;2#'.=4:5N(&;):%+59#:B5R(A)<=$#-

A5()&<%A#:B5(5('%9=23%&<#.5)A(A=$)*?7(!(5:D('%.59?(;='&<#"%(<23%(<=A%('%$#.)(;23)3([*)5.#((
5(5..%:D(?:3=.%:DR(;2)3).<?BN:)(l2==95.>&(@=$)*(U`?)&).J)22%(5(5.7(0PQMe(0PQP(=2#3(i2=AAR([*)5.(
0PpMV7(`=(.5)9<H2%:D(=;2#:='#K(3#'#2<%:D('(<%:D(<=A#:D(:DI<.5)('2#:#(&5I(B)&3:3)($35&5#BR(;=.5)-

'#C(=$3.#:3#BN(&5I(=2%>5.#*.=4:5N(5(>"IJ5N7(T)=2)<%:3.)(;=$&<#'%(A#92=A=$)*='#.5#R(9<H2)(3=-

&<#"%(<#A(&+=2A?"='#.)R(.5)(&<2#:5"%(.#(#9<?#*.=4:57(`=J5<.%A(;23%9"#$)A(J%"#(9=.:);:B#(+?.9-

:B5(5.')&<%:B5(3#;2=;=.='#.#(;23)3(S=2>).&=.#(U0PQMV7(o.')&<%:B)(3=&<#"%(?3#*)C.5=.)(.5)(<%*9=(=$(
'5)*9=4:5(42=$9H'(+5.#.&='%:DR(*):3(<#9C)(=$(3A5)..)B('%2#C#BN:)B(9=&3<%(2)#*53#:B5(5.')&<%:B57(
8A5)..#(<#(;23)$&<#'5#"#(2)*#:BI('%&=9=4:5(&;=$35)'#.%:D(3%&9H'R(B#95)(A=C.#(J%"=J%(=&5N>.Nb(
'('%.59?(5.')&<%:B5R(3(9=&3<#A5(.5)3JI$.%A5($=(B)B(2)#*53#:B57(O;=42H$(<%:D(9=&3<H'(.#B'#C.5)B-
&3#(B)&<('%&=9=4b(=;2=:).<='#.5#(92)$%<H'7(o.')&<=2($=9=.%'#"('%J=2?R(:3%(;=C%:3%b(9#;5<#"R((
;"#:N:(#9<?#*.N(&<=;I(;2=:).<='NR(:3%(<)C(?*=9='#b(;=&5#$#.)(42=$95('(;#;5)2#:D('#2<=4:5='%:D(
n(#9:B#:DR(=J*5>#:B#:D7([=.&<2?9:B#('&9#G.59#(9=&3<H'(?3%&9#.5#(J%"#(&9=A;*59='#.#7(c'3>*I$-

.5=.=(A5#.='5:5)(2HC.5:)(A5I$3%('%&=9=4:5N(:).R(;=(9<H2%:D(A=C.#(J%"=J%(3J%b(;2=$?9<%R(#('%-

&=9=4:5N(:).(<%:D(42=$9H'(5.')&<%:%B.%:DR(9<H2)(<23)J#(J%"=(3#9?;5b7(l%"#(<=('5I:(+?.9:B#(2)*#:B5(
:).(3J%<?($=(:).(3#9?;?($HJ2(5.')&<%:%B.%:DR(;23%(?'3>*I$.5).5?(&<=;%(;2=:).<=')B7(T).(;=A%&"(
?<23%A#"(&5I($=($35&5#B7

@=$)*( A5#"( J%b( $?C%( 5( ?'3>*I$.5#b( '5)*)( &3:3)>H"H'R( #J%( 3#&;=9=5b( 3#;=<23)J='#.5)( 2HC-

.%:D(=$J5=2:H'7(L5)2'=<.#(')2&B#(*5:3%"#(;=.#$(611(2H'.#KR('(<%A(J*5&9=(0M1(&<=:D#&<%:3.%:D7(
ON(<=(2=3A5#2%(:D#2#9<)2%&<%:3.)($*#('&;H":3)&.%:D(A=$)*5(9'#2<#*.%:D7(!(A5#2I(?;"%'?(:3#&?(
*5:3J#(2H'.#K('32=&"#($=(;=.#$(m11R(>"H'.5)('('%.59?(3'5I9&3).5#($=&<I;.=4:5($#.%:DR(9<H2)(
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=J)BA='#"%(*#<#(0PmPk0PQ17(l%"%(<=($#.)(=$&)3=.='#.)7(@=$)*(=$3.#:3#"(&5I('%&=95A(&<=;.5)A(
$)3#>2)>#:B5R(;23)$)('&3%&<95A(&)9<=2=')B7(8$)3#>2)>='#.=(2H'.5)C(;=;%<(+5.#*.%/('(9=.&?A;-

:B5('%2HC.5=.=(;5Ib(>2?;( <='#2='%:D/(&#A=:D=$%( 5( 5..)($=J2#( <2'#")>=(?C%<9?R($=J2#(.5)<2'#-

")R(?&"?>5R(C%'.=4b(5(.#;=B)(=2#3(;=3=&<#")7(O;):%+59#:B#(J%"#(;=$=J.#(B#9('(A=$)*?(9'#2<#*.%A((
[*)5.#7( L=3#( $=:D=$#A5( 2)#*.%A5( U3#>2)>='#.%A5( 5( .5);=$35)*=.%A5( ')$"?>( G2H$)"V( '%&<N;5"%(
<#A(2)*#<%'.)(:).%(=2#3(=;HG.5=.#('#2<=4b(3A5)..)B(=JB#4.5#.)B7(!;2='#$3=.=(.#$<=(3A5)..)(
&;):%+5:3.)($*#(;=&3:3)>H*.%:D(>2?;(<='#2H'R(<#95)(B#9(('%&=9=4b(=;2=:).<='#.5#(92)$%<?(U'(2H'-

.#.5?(;=;%<?(.#(&#A=:D=$%(5(5..)($=J2#(<2'#")>=(?C%<9?V7(!(+?.9:B5(5.')&<%:B5(B#9=(3A5)..%:D(
=JB#4.5#BN:%:D(?C%<=($=:D=$H'(2)#*.%:D(5(9=&3<H'(?3%&9#.5#(5.')&<%:B5(U&<=;%(=;2=:).<='#.5#V7(

@=$)*(.5)(3#'5)2#('%2#G.5)(3$)+5.5='#.)B(+?.9:B5(;2=$?9:B5R(#*)(B)&<(=.#(?C%'#.#($=('%3.#-

:3).5#(3#<2?$.5).5#(*?J(:3#&?(;2#:%7(i?.9:B#($)<)2A5.?BN:#(2=3A5#2%(:3#&?(;2#:%(B)&<(3J?$='#.#(
'(<#95(&;=&HJR(C)(?'3>*I$.5#(.5)(<%*9=(;=35=A(;2=$?9:B5R(#*)(<#9C)(B)B(;23%2=&<(U<B7( <)A;=('32=-

&<?(;2=$?9:B5V7(c'3>*I$.5#(<#9C)(=;HG.5=.N('5)*9=4b(42=$9H'(<2'#"%:DR(:=('%.59#(J)3;=42)$.5=((
3(<2#.&+=2A#:B5(+?.9:B5(;2=$?9:B5R(=2#3(3A5)..N(=JB#4.5#.N(=;HG.5=.N7(i?.9:B#(;=$#C%(&5"%(2=J=-

:3)B(B)&<(3J?$='#.#(;=$=J.5)7(L=$#C(3#*)C%(=$(;=35=A?(#9<%'.=4:5(>=&;=$#2:3)B(5(&3%J9=4:5(B)B(
3A5#.(=2#3(=$(3A5)..%:D($)A=>2#+5:3.%:D7(ZH'.#.5#(;"#:(&N(3J?$='#.)(')$"?>(3#&#$%([*)5.#-

fLD5**5;&#( 5(?'3>*I$.5#BN( :).%R('%$#B.=4b(;2#:%(=2#3( &<=;I(J)32=J=:5#7(_).%(?'3>*I$.5#BN(.#$-

'%C9I(.#$(9=&3<#A5(B)$.=&<9='%A5R(9<H2%:D(>"H'.%A(&9"#$.595)A(&N(9=&3<%(;2#:%7(
!(2#A#:D(;2#:(.#$(l2==95.>&(@=$)*(3=&<#"%(2=3'5N3#.)($'#(&3:3)>H*.)(;2=J*)A%(A)<=$=-

*=>5:3.)7(L=(;5)2'&3)R(&+=2A?"='#.=(3#&#$%()&<%A#:B5($?C)>=(A=$)*?R(=$3.#:3#BN:)>=(&5I(J=>#:-

<')A(&;23IC)K(3'2=<.%:D7(L=&<?*='#.=(;=23N$9='#.5)(J*=9H'(A=$)*?('(<#95(&;=&HJR(#J%(;5)2'-

&3)(3#*)C#"%(=$(.5)'5)*95)B(*5:3J%(3A5)..%:DR(9=K:=')(3#4((=$(;2#'5)('&3%&<95:D(Ui5&D)2(0PQMV7(
8#:D='#.5)( <#95)B( J*=9='=f2)9?2).:%B.)B( &<2?9<?2%( ;=3'#*#( J='5)A( .#( )&<%A#:BI( ;#2#A)<2H'(
;=B)$%.:3%:D(2H'.#K('(=J2IJ5)(;=&3:3)>H*.%:D(J*=9H'(U3#9"#$#(&5IR(C)(3'5N395(A5I$3%(J*=9#A5(
&N(A#"=(5&<=<.)V7(L=($2?>5)R(&+=2A#*53='#.=(3'5N395(;=A5I$3%(;2=$?9:BN(+5.#*.N(#(;2=$?9:BN(>*=-

J#*.NR(:3%*5(2)*#:B)(3#:D=$3N:)(')'.N<23(&)9<=2#(;2=$?9?BN:)>=($=J2#(5(?&"?>5R(#(3($2?>5)B(&<2=.%(
2)*#:B)(;=A5I$3%(:).#A5(J2?<<=(;2=$?9<H'(#('#2<=4:5N($=$#.N7(O<#.='5"=(<=(<2'#"%('9"#$('(2=3-

'HB(A=$)*5(<%;?(input-output7
l2==95.>&(@=$)*(J%"('5)*=92=<.5)('%9=23%&<%'#.%('(#.#*53#:D(&%A?*#:%B.%:DR(23#$35)B($=(

;2=>.=3='#.5#(Ui2=AAR([*)5.(0PpMV7(S)>=(;='&<#.5)(A5#"=(=>2=A.)(3.#:3).5)($*#($#*&3)>=(2=3-

'=B?( A=$)*='#.5#( A#92=)9=.=A)<2%:3.)>=( '( =42=$9#:D( #A)2%9#K&95:D7( L2=B)9<( 3#9=K:3=.=((
'(0Pp6(27

!(9=K:?(*#<(Q17(5(.#(;=:3N<9?(*#<(p17(;='&<#"%(5..)(A=$)*)(>=&;=$#295(#A)2%9#K&95)BR(A75./(
A=$)*(@LO(3(2=3J?$='#.%A(&)9<=2)A(+5.#.&H'($*#(Z)3)2'%(i)$)2#*.)BR(A=$)*(l^WR(A=$)*(O<7(
Y=?5&R( A=$)*)( =2>#.53#:B5( 9=A)2:%B.%:D( U!D#2<=.R( `ZoR( @5:D5>#.VR( '2)&3:5)( A=$)*)( ;='&<#")((
3(5.5:B#<%'%(;=&3:3)>H*.%:D(?:3=.%:D(Uq5:9A#.f_=).R(i#52R(Y5?fq'#V7(L=.5C)B(;23)$&<#'5A%(5:D(
&92H:=.)(:D#2#9<)2%&<%957((

Modele Wharton

@=$)*)(<)(;='&<#"%('(i5*#$)*+55('(2#A#:D(!^iW(U!D#2<=.(^:=.=A)<25:(i=2):#&<5.>(W&&=:5#<)&V(
;=$( 95)2?.95)A( [*)5.#7( @=$)*( 9'#2<#*.%( J%"( '( ;)'.%A( 3#92)&5)( 9=.<%.?#:BN( A=$)*5( L=&<'#2(
u?#2<)2*%(=2#3(l2==95.>&( U^h#.&R([*)5.(0PQpV7( S)>=('%9=23%&<#.5)('(;2#9<%:)( &<#"=( &5I(A=C*5')((
'(0PQE(27R(95)$%(3#:3I<=(&%&<)A#<%:3.5)(;2)3).<='#b(9'#2<#*.)(;2=>.=3%(>=&;=$#295(#A)2%9#K-



W. Welfe12

&95)BR( #( <#9C)( '%.595( #.#*53( &%A?*#:%B.%:D( n( ;23%( '&;H"?$35#*)( *5:3.%:D( ?:3)&<.59H'( ;2=B)9-

<?( !^iW( U'5)*95:D( 9=2;=2#:B5( 5( #>).:B5( 23N$='%:DV7( @=$)*( A5#"( *5:3.)( A?<#:B)( ;2='#$3N:)( $=(
3'5I9&3).5#(B)>=(2=3A5#2H'(5(&9#*5(3#&<=&='#K7(!)2&B#(3(0PQX(27(*5:3%"#(=9="=(X1(2H'.#KR(@#29(ooo(
U@:_#2<D%(0Pp6V(611(2H'.#KR(')2&B#(3(;=:3N<9?(*#<(X17(=9="=(0111(2H'.#KR(#(;='&<#"#('(9=K:?(*#<(
X17(k(=9="=(pM1(U'(<%A(6X1(&<=:D#&<%:3.%:DV7

O<2?9<?2#(A=$)*5(J%"#(.)=9)%.)&='&9#R(:=(3.#*#3"=('%2#3('(2H'.#.5#:D(=JB#4.5#BN:%:D(;=-

;%<(+5.#*.%7(!;2#'$35)(;23%BI<=(.)=9*#&%:3.N(&;):%+59#:BI(+?.9:B5(5.')&<%:B5(S=2>).&=.#R(B)$.#9(
';2='#$3=.=(2H'.#.5)(3#;#&H'(J5*#.&?BN:)(;=;%<(3(;=$#CN7(!(A=$)*?('%9=23%&<%'#.=(.#(&3)-

2=9N(&9#*I(!D#2<=. _#;#:5<%(c<5*53#<5=.(o.$)vR(:=(?A=C*5'5"=(=&3#:='#.5)(;2=$?9:B5(;=<).:B#*.)B(
;23)3(3#&<=&='#.5)(+?.9:B5(;2=$?9:B5(_=JJ#f`=?>*#&#7(@=$)*(>).)2='#"(3#<2?$.5).5)(;23%(?C%:5?((
=$'2H:=.)B(+?.9:B5(;2=$?9:B57(ZH'.#.5#(:).(J%"%(=;#2<)(.#('%9=23%&<#.5?(.#$'%C95(Umark-upV(
.#$(9=&3<#A57(ZH'.#.5#((;"#:(9=23%&<#"%(3(2)*#:B5([*)5.#fLD5**5;&#(U`?>>#*R([*)5.R(@:_#2<D%(0PpmV7(

@=$)*( <).( J%"( J#2$3=( 3$%.#A53='#.%7( [=23%&<#"( 3( '5)*=A5#.='%:D( 2=39"#$H'( =;HG.5)K7((
!( W.<5:5;#<5=.( ])2&5=.( UW$#A&R( `?>>#*( 0PpmV( ';2='#$3=.=( 3( ;='=$3).5)A( 3A5)..)( '%2#C#-

BN:)(=:3)95'#.5#(;=$A5=<H'(>=&;=$#2:3%:D( U@5:D5>#.( o.$)v(=+(_=.&?A)2(O).<5A).<(=2#3(l^W(
O?2h)%( =+( o.h)&<A).<( o.<).<5=.&V7( @=$)*( &<=&='#.=( ;23)$)( '&3%&<95A( $=( =;2#:='%'#.5#( 92H<-
9==92)&='%:D(;2=>.=3R(#*)(J%"( <#9C)(?C%'#.%('(#.#*53#:D(&%A?*#:%B.%:DR(A75.7($=(=92)4*).5#(
'#2<=4:5( A.=C.59H'( ;=9#3?BN:%:D( &9?<95( ;=*5<%95( +5&9#*.)B7( @=$)*( <).( '&3)$"( '( &9"#$( A=$)*5((
;2=B)9<?(Yo-[7

-5)&;)".#(01(*#<(;=(;='&<#.5?(A=$)*?(9'#2<#*.)>=(3$):%$='#.=(&5I(.#(J?$='I($?C)>=R($"?-

>==92)&=')>=( A=$)*?( 2=:3.)>=R( 9=23%&<#BN:)>=( 3( &%&<)A?( 2H'.#K( input-output( UL2)&<=.( 0Pp6VR(
!D#2<=.(W..?#*(#.$(o.$?&<2%(i=2):#&<5.>(@=$)*7(L=:3N<9='=(*5:3%"(=.(=9="=(m11(2H'.#KR(#('(*#-

<#:D(X17(2=32H&"(&5I($=(;=.#$(E1117(S)>=(&3:3)>H*.N(:):DN(J%"%($'#(&?JA=$)*)(<%;?(input-output7(
L5)2'&3%(=;5&%'#"(;='5N3#.5#(A5I$3%>#"I35=')R('%2HC.5#BN:(=$(M1($=(QE(>#"I35R($2?>5($=<%:3%"(
;='5N3#K(:).7(L=$)BA='#.=(;2HJ%(?3A5)..5#.5#(;#2#A)<2H'(<%:D(&?JA=$)*5R(#('(=&<#<.5)B(')2-
&B5(?3#*)C.5=.=(B)(=$(2)*#<%'.%:D(:).7(@=$)*(<).(J%"('%9=23%&<%'#.%($=(&;=23N$3#.5#(;2=>.=3((
=(D=2%3=.:5)($=(01(*#<R(#(<#9C)('(*5:3.%:D(#.#*53#:D(A.=C.59='%:D7((

L='%C&3)(A=$)*)(+?.9:B=.='#"%($=(6110(27R(95)$%(3=&<#"%(;="N:3=.)(3(A=$)*)A(`Zo(5(')&3"%(
'(&9"#$(&%&<)A?(;2=>.=&<%:3.=f&%A?*#:%B.)>=(a*=J#*(o.&5>D<7

Model DRI

@=$)*(`Zo(;='&<#"('(2#A#:D($?C)>=(&%&<)A?(5.+=2A#:%B.)>=(`#<#(Z)&=?2:)&(o.:7R(>2=A#$3N:)>=(
&3)2)>5(:3#&=')($=<%:3N:)(>=&;=$#295(#A)2%9#K&95)B7(@=$)*(<).(3J?$='#.=('(0PQP(27(B#9=(A=$)*(
9'#2<#*.%(5(J%"(:=(2=9?(2))&<%A='#.%(;=$(95)2?.95)A((^:9&<)5.#(U^:9&<)5.R(a2)).R(O5.#5(0Ppme(
^:9&<)5.(0PXEV7(l%"(=.(9=.<%.?#:BN(':3)4.5)B&3)>=(A=$)*?(3J?$='#.)>=('(:)*?(#.#*53%( 2):)&B5((
'(>=&;=$#2:)(#A)2%9#K&95)B(U`?)&).J)22%R(^:9&<)5.R(i2=AA(0PQ1V(=2#3(.#'5N3%'#"($=(l2==95.>&(
@=$)*7(O9"#$#"(&5I(3(=9="=(p11(2H'.#KR('(<%A(=9="=(m11(&<=:D#&<%:3.%:D7(!%2HC.5#"(&5)$)A(J*=-

9H'(=J)BA?BN:%:D(:#"N(>=&;=$#29IR(3(9<H2%:D(.#B'5I9&3%(J%"(J*=9(;23)A%&"?(U;=.#$(;="='#(2H'-

.#KV7( O;):%+59#:B#( =$J5)>#"#( =$( <%;=')B( $*#( ':3)4.5)B&3%:D( A=$)*57( i?.9:BI( ;2=$?9:B5( _=JJ#f(
f`=?>*#&#(;=&3)23=.=(=(3?C%:5)().)2>55(=2#3(.#9"#$%(.#(J#$#.5#(5(2=3'HBR($35I95(:3)A?(A=C.#(J%-

"=(.#*)C%:5)(=JB#4.5b(2):)&BI(3(*#<(p17(-#(?'#>I(3#&"?>?B)(2=3J?$='#.%(&?JA=$)*(&)9<=2#(+5.#.-

&=')>=R(9<H2)>=(=$$35#"%'#.5)(.#(&)9<=2(2)#*.%(3#(;=42)$.5:<')A(&<H;(;2=:).<='%:DR(:).(#9:B5R(
=J*5>#:B5()<:7(B)&<('%2#G.5)(3#3.#:3=.)7
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@=$)*( J%"( ?C%'#.%( $=( =;2#:='%'#.5#( 92H<9==92)&='%:D( ;2=>.=3( =$3.#:3#BN:%:D( &5IR(
3'"#&3:3#(>$%(:D=$35(=(;HG.5)B&3)(>).)2#:B)R($?CN($=9"#$.=4:5N7(!5)*=92=<.5)('%9=23%&<%'#.=(
>=('(#.#*53#:D(&%A?*#:%B.%:D($=<%:3N:%:D(A75.7(.#&<I;&<'(&3=9H'(.#+<='%:D7(`?C%A(?3.#.5)A(
:5)&3%"%(&5I('%.595(#.#*53(9=.<2+#9<%:3.%:DR($=<%:3N:%:D(;23)J5)>?(!5)*95)>=([2%3%&?7

!(*#<#:D(p17(5(;HG.5)B&3%:D(+?.9:B=.='#"%(;=.#$<=/(@5:D5>#.(u?#2<)2*%(^:=.=A)<25:(@=$)*(
U@u^@R(q%A#.&R(OD#;52=(0PpmVR(A=$)*(l^WR(9<H2%(J%"(;=$&<#'='%A(.#23I$35)A(;2=>.=3='#.5#(
5(#.#*53()9=.=A5:3.%:D(;2='#$3=.%:D(;23)3(l5?2=(W.#*53(^9=.=A5:3.%:D(Ul^WV(;23%(cO(`);#2<-
A).<(=+(_=AA)2:)R(=2#3(9'#2<#*.%(A=$)*(@LO(U#92=.5A(=$(@oTR(L^--(5(OOZ_VR(3J?$='#.%(;23)3(
3)&;H"(95)2='#.%(;23)3(W.$=(5(@=$5>*5#.5)>=(;23%('&;H"?$35#*)($)(Y))?'#(3(Z)3)2'%(i)$)2#*.)B(
U$)(Y))?'R(a2#A*5:D(0PQXV7(l%"(=.(3=25).<='#.%(.#(;=<23)J%(O%&<)A?(Z)3)2'%(i)$)2#*.)B(5($*#<)-

>=(;="=C=.=('(.5A(#9:).<(.#(&)9<=2(;23);"%'H'(+5.#.&='%:D(UW.$=R(@=$5>*5#.5R(Z#&:D)(0Pp6V7(
@=$)*(@LO(5.<).&%'.5)('%9=23%&<%'#.=('(#.#*53#:D($=<%:3N:%:D(&9?<9H'(;=*5<%95(&<#J5*53#:%B-
.)B7(L=3'#*#"(')2%+59='#b(D5;=<)3%(A=.)<#2%&<H'R('(.#3J%<(?;2=&3:3=.%(&;=&HJ(?BA?BN:%:D(2=*I(
5.&<2?A).<H'(;=*5<%95(;5).5IC.)B7

Z=:3.%(A=$)*(q5:9A#.#f_=).#(U0PpQV(;=A%4*#.%(J%"(B#9=(A=$)*(42)$.5==92)&='%R(&"?CN:%($=(
=;2#:='%'#.5#(;2=>.=3(=(D=2%3=.:5)(:=(.#BA.5)B(01f*)<.5A7(@=$)*(<).($=&9=.#*=.=($=(611Q(27R(95)-

$%(;='&<#"=(=&<#<.5)(=;2#:='#.5)(#?<=2H'($=<%:3N:)(')2&B5(A=$)*?(3=25).<='#.)B(.#(J#$#.5#($%-

.#A595(;=<).:B#*.)B(;2=$?9:B5R(;2=$?9<%'.=4:5(5('%9=23%&<#.5#(3#&=JH'(U_=).R(q5:9A#.(611QV7
-#(;=:3N<9?(*#<(p17(i#52(U0Pp0V(3J?$='#"(A=$)*(92H<9==92)&='%(U9'#2<#*.%V(;23)3.#:3=.%($=(

:)*H'(;2=>.=&<%:3.%:D7(l%"(=.(.#BA.5)B&3%(&;=42H$(=;)2#:%B.%:D(A=$)*5(>=&;=$#295(#A)2%9#K-

&95)B7(O%&<)A#<%:3.5)(#9<?#*53='#.=(>=('('%.59?(:3I&<)B(2))&<%A#:B5e('(;HG.5)B&3%:D(*#<#:D(A=-

>"%(3(.5)>=(9=23%&<#b( 5.&<%<?:B)( *?J(=&=J%(;2%'#<.)(3#(;=42)$.5:<')A(#J=.#A).<?( Ui#52(0PpmV7((
!(0PXm(27(*5:3%"(B?C(06X(2H'.#KR('(<%A(E1(&<=:D#&<%:3.%:D7(l%"('%9=23%&<%'#.%('(*5:3.%:D(#.#-

*53#:D(&%A?*#:%B.%:D7(`?C)(3.#:3).5)(A5#"#(')2%+59#:B#(D5;=<)3%R(C)(;23)'5$%'#.5#(.5)(&N(2#-

:B=.#*.)7(-#(;=:3N<9?(FFo('7(A=$)*(<).('&3)$"('(&9"#$(A=$)*?(@_(UmulticountryVR(=J)BA?BN:)>=(
95*9#.#4:5)(92#BH'7

O;):%+5:3.%(A=$)*(9'#2<#*.%(=(A#"%:D(2=3A5#2#:D(;='&<#"(<#9C)('(l#.9?(Z)3)2'%(i)$)2#*.)B(
'(O<7(Y=?5&(;23%('&;H"?$35#*)(W.$)2&).#(5(_#2*&=.#(U0Pp1V7(L5)2'&3%A(A=$)*)A(A5)&5I:3.%A(>=-

&;=$#295(#A)2%9#K&95)B(J%"(.#<=A5#&<(A=$)*(Y5?fq'#R(;='&<#"%('(;="='5)(*#<(p17(UY5?R(q'#(0PpmV7(

E2B2&D#:,(,&'=%<F$&,)=#7,<4'?*H

@5.I"=(95*9#.#4:5)( *#<( =$(;='&<#.5#(A=$)*5(cOWR(.5A($35#"#*.=4b('($35)$35.5)(A#92=A=$)*=-

'#.5#(2=3'5.I"#(&5I('(?;23)A%&"='5=.%:D(92#B#:D(^?2=;%(8#:D=$.5)B(5(S#;=.557(O3:3)>H*.)(3.#-

:3).5)( .#*)C%( ;23%;5&#b( A=$)*='#.5?( '( !5)*95)B( l2%<#.55R( .#&<I;.5)( ')( i2#.:B5R( B#9( 2H'.5)C((
'(=B:3%G.5)(A#92=A=$)*='#.5#(n(q=*#.$557(Z=3'HB(.#&<N;5"(<#9C)('(;=3=&<#"%:D(92#B#:D()?2=;)B-
&95:DR(3(<%A(C)(=$A5)..%(:D#2#9<)2(A5#"%(;2HJ%(;=$)BA='#.)('(92#B#:D(=(>=&;=$#2:)(:).<2#*.5)(
;*#.='#.)BR(9<H2)(;=(0PP1(27(;23):D=$35"%(<2#.&+=2A#:BI($=(>=&;=$#295(2%.9=')B7(

L5)2'&3%(A=$)*(9'#2<#*.%(;='&<#"('(!5)*95)B(l2%<#.55('(*#<#:D(0PMXk0PMP(;=$(95)2?.95)A(
[*)5.#(;23%(?$35#*)(l#**#('(\v+=2$(c.5h)2&5<%7(!=J):(J2#9?(9'#2<#*.%:D(2#:D?.9H'(.#2=$='%:D(
>"H'.N(3A5)..N(=JB#4.5#.N(J%"#(;2=$?9:B#(;23)A%&"='#(U[*)5.(5(5.7(0PQ0V7(L=('%B)G$35)([*)5.#($=(
cOW('(0PMP(27(.5)(9=.<%.?='#.=(;2#:(.#$(<%A(A=$)*)A7
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!(0PQ1(27(Z5:D#2$(O<=.)('2#3(3(3)&;=")A(;=$BN"(;2#:)(.#$(9=.&<2?9:BN($?C)>=(A=$)*?(>=-

&;=$#295(J2%<%B&95)B('(2#A#:D(a2='<D(L2=B):<R(3'#.)>=(;=:3N<9='=(Z#95)<N7(@=$)*(<).(9=23%-

&<#"( 3( =J&3)2.)B( J#3%( $#.%:D( 2=:3.%:D( ;='&<#")B( '( &%&<)A5)( 2#:D?.9H'( .#2=$='%:D( 5( A5#"(
:):D%(&3:3)>H*.)R('%.59#BN:)(3(':3)4.5)B&3%:D(;2#:(O<=.)j#7(L=(;5)2'&3)R(3=&<#"(&5*.5)(3$)3#>2)-

>='#.%(.#(95*9#$35)&5N<(>2?;(<='#2='%:D7(L=($2?>5)R(&9=23%&<#.=('(.5A(3(9=.:);:B5( *5.5=')-

>=(&%&<)A?('%$#<9H'(UY^OV(3#;2=;=.='#.)>=(;23)3(O<=.)j#($=(=;5&?(9=.&?A;:B57(!(3'5N39?(
3(<%A(A5A=(&<#<%:3.)>=(:D#2#9<)2?(*5:3%"(95*9#(<%&5I:%(2H'.#KR('(<%A(=9="=(6111('(;="='5)(
*#<(p17(!5)*)(;2=J*)AH'(;23)#.#*53='#.=(5(2=3'5N3#.=(;23%(=9#3B5($="N:3#.5#(&?JA=$)*5(<%;?(
input-outputR( =;5&?BN:%:D( A5I$3%>#"I35=')( ;='5N3#.5#( ;2=$?9:B5( =2#3( :).7( L2#:)( <)( '%9=.%-

'#"(.5)'5)*95(3)&;H"(95)2='#.%(;23)3(l2='.#7(@=$)*(=$(;=:3N<9?(J%"(?C%'#.%($=(:)*H'(;2=>f(
.=&<%:3.=f&%A?*#:%B.%:D7(l%"%( <=(;2=>.=3%( 42)$.5==92)&=')R(9<H2%:D(;2):%3B#( 2=&"#('(A5#2I(
$%.#A53#:B5(2H'.#K(A=$)*?7(S)>=(>"IJ=9#($)3#>2)>#:B#(?A=C*5'5#"#(;23);2='#$3).5)(&5*.5)('%-

&;):B#*53='#.%:DR(&)9<=2='%:D(#.#*53(&%A?*#:%B.%:D7(L2#:)(.#$(<%A(A=$)*)A(J%"%(;=:3N<9=-

'=(+5.#.&='#.)(3)(G2H$)"(;?J*5:3.%:D7(c<2#<#(+5.#.&='#.5#('(;="='5)(*#<(p17(.5)(;23)2'#"#(B)-

>=(+?.9:B=.='#.5#7(L='&<#"#(5.&<%<?:B#(=(:D#2#9<)23)(9=A)2:%B.%A(k(_#AJ25>$)(^:=.=A)<25:&R(
9<H2N(95)2='#"(T)22%(l#29)2R(?:3)K(O<=.)j#(Ul#29)2(0PpQV7(!&;H":3)4.5)(A=$)*('%9=23%&<?B)(&5I(
$=(J#2$3=('5)*?(:)*H'R(A75.7(#.#*53($=<%:3N:%:D().)2>)<%95(:3%(&9?<9H'(*59'5$#:B5(3#.5):3%&3-

:3)K(;='5)<23#('(!5)*95)B(l2%<#.557(@5A=(?;"%'?(;=.#$(m1(*#<(B)&<(<=(B)$%.%(J2%<%B&95(A=$)*(
=((<#95:D(2=3A5#2#:D7

!($2?>5)B(;="='5)(*#<(Q17(5(.#(;=:3N<9?(*#<(p17(95*9#(=42=$9H'(J2%<%B&95:D(2=3;=:3I"=($35#-

"#*.=4b('($35)$35.5)(A#92=A=$)*='#.5#R(:=($=;2='#$35"=($=(;='&<#.5#(&3)4:5?((A#92=A=$)*5(
9'#2<#*.%:DR(3(9<H2%:D(;5Ib(;23)<2'#"=($=($35&5#B7(

-#BJ#2$35)B(3.#.%(J%"(A=$)*(Y=.$=.(l?&&5.)&&(O:D==*(UYlOV7(`35I95($35#"#*.=4:5(l#**#(;=-

'&<#"(9'#2<#*.%(A=$)*(!5)*95)B(l2%<#.55( =;#2<%(.#($#.%:D(;=:D=$3N:%:D(3( 2#:D?.9H'(.#2=-

$='%:D(Ul#**(5(5.7(0PpMV7(-#(B)>=(;=$&<#'5)('(0PQQ(27(;=(2#3(;5)2'&3%(;23)$&<#'5=.=(;2=>.=3%((
=(D=2%3=.:5)($=(*#<(017(L?J*59='#.=(B)(&%&<)A#<%:3.5)(;23)3(.#&<I;.%:D(E1(*#<7(

-5)A#*(2H'.=:3)4.5)(;='&<#'#"%(A=$)*)('(5..%:D(5.&<%<?:B#:DR(>"H'.5)(;?J*5:3.%:D(U;=27(
l#**R(q=**%(0PP0e(!D5<*)%(0PPmV7(-#*)C%($=(.5:D(A=$)*(3J?$='#.%(.#(;=:3N<9?(*#<(p17('(-#2=-

$='%A(o.&<%<?:5)(l#$#K(^9=.=A5:3.%:D(5(O;="):3.%:D(U-o^OZR(;=27(l%2=.(0Pp1V7(o.&<%<?<(<).(
=$(0PMP(27(;?J*59='#"(;2=>.=3%(=;#2<)(.#(;=B)$%.:3%:D(2H'.#.5#:DR(;23):D=$3N:(.#&<I;.5)($=(
;?J*59#:B5(;2=>.=3(=;#2<%:D(.#(:#"%A(A=$)*?R(9<H2%(.#*)C%($354($=(.#B*);&3%:D(A=$)*5(J2%<%B-
&95:D7( \;2#:='%'#.)( .#( B)>=( ;=$&<#'5)( ;2=>.=3%( 9'#2<#*.)( &N( &%&<)A#<%:3.5)( ;?J*59='#.)((
'(;2#&5)(J2%<%B&95)B7(

!(*#<#:D(p17(;='&<#"%(A=$)*)(.#(;=<23)J%(5.&<%<?:B5(23N$='%:DR(&"?CN:)(>"H'.5)($=(:)*H'(
;2#9<%:3.%:D7(-#BJ#2$35)B(3.#.%( B)&<(A=$)*(9'#2<#*.%(3J?$='#.%('(q@(T2)#&?2%(UOD);D)2$R(
^h#.&R(Z5*)%(0PpMV7(T#9C)('(l#.9?(W.>*55( &9=.&<2?='#.=(A=$)*($=( #.#*53%( &9?<9H'(;=*5<%95(
;5).5IC.)B(UL#<<)2&=.(5(5.7(0PXpV7(

!(=92)&5)(92%<%95(A=$)*5(>"H'.)>=(.?2<?(.#(c.5')2&%<):5)('(Y5h)2;==*?(;='&<#"(Y5h)2;==*(
@=$)*(UYLYVR('(9<H2%A(9"#$35)(&5I(.#:5&9(.#(&+)2I(;5).5IC.N7(l%"(<=(.5)'5)*95(A=$)*(=;#2<%(.#(
3#"=C).5#:D(.)=9*#&%:3.%:D7(O<=&?B)(&5I(>=($=($35&5#B(U@5.+=2$(5(5.7(0PXmV7(!(<%A(=92)&5)(3J?-

$='#.=(2H'.5)C(A#"%(2=:3.%(A=$)*(_clO(U_5<%(c.5h)2&5<%(l?&5.)&&(O:D==*VR(3=25).<='#.%(.#(
$=9"#$.5)B&3N(&;):%+59#:BI(&<2=.%(;=$#C=')B(>=&;=$#295(J2%<%B&95)B(Ul)).&<=:9(5(5.7(0PXQV7(S)>=(
92%<%:3.N(#.#*53I(;23)$&<#'5"(!D5<*)%(U0PPmV7
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Z=3'HB(A#92=)9=.=A)<2%:3.)>=(A=$)*='#.5#(')(i2#.:B5(A5#"(=$A5)..%(2=$='H$(.5C('(cOW(
:3%(!5)*95)B(l2%<#.557(!5N3#"(&5I(3(;*#.='#.5)A(5.$%9#<%'.%A(=2#3(;2=>.=3='#.5)A(&9"#$.5-
9H'(2#:D?.9H'(.#2=$='%:D(.#(;=<23)J%(?9"#$#.5#(J?$C)<?(;#K&<'#7(-#(;=<23)J%(]o(5(]oo(L*#-

.?( _=?2J5&( 3J?$='#"( '( o-O^^R( '( *#<#:D( 0PQQk0PQXR( '5)*=&)9<=2='%R( $?C%( 2=:3.%( A=$)*( ioio((
UW*>5)<<#R( _=?2J5&( 0PQPV7( l%"( =.( '%&=:)( 3$)3#>2)>='#.%e( B)$.%A( 3( B)>=( )*)A).<H'( J%"( A=$)*((
input-output( =2#3( 2=39"#$( $=:D=$H'7( T)=2)<%:3.N( ;=$&<#'N( J%"#( &+=2A?"='#.#( ;23)3( _=?2J5&#(
9=.:);:B#(>=&;=$#295(9=.9?2).:%B.)B( U_=?2J5&(0PpPVR(3>=$.5)(3(9<H2N('%2HC.5#(&5I($'#(&)9<=2%/(
3#A9.5I<%(5(=<'#2<%(.#(9=.9?2).:BI(3#>2#.5:3.N7(

O3:3)>H*.)(;2=J*)A%(3(;2=>.=3='#.5)A(&9"#$.59H'(2#:D?.9H'(.#2=$='%:D(J%"%(2=3'5N3%-

'#.)(3#(;=A=:N(2=:3.%:D(A=$)*5(8\a\Y(Uq)23=>R(\*5h)(0PQQVR(`^_W(Ul5**#?$=<(0Pp0e(@#*>2#.>)(
0Pp6VR(#(.#&<I;.5)(OTWZ(Ul=?**)(5(5.7(0PXmVR(9<H2%(3#&<N;5=.=(2=:3.%A(A=$)*)A(_\LWo-(U`)D=2)(
5(5.7(0PX0V7

!($2?>5)B(;="='5)(*#<(p17(=2#3(')(':3)&.%:D(*#<#:D(X17(;='&<#"%(2=:3.)(A=$)*)($2?>5)B(>).)-

2#:B5/(`@O(=(=25).<#:B5(9)%.)&='&95)B(3J?$='#.%('(o-O^^('(*#<#:D(0Ppmk0PpXR(2=:3.%R('5)*=&)9-

<=2='%R($%.#A5:3.%(@\aYo(U_=?2J5&(0PX6e(_=?2J5&(5(5.7(0PX6V(&9=.&<2?='#.%('(*#<#:D(0Ppmk0PpP(
'(aW@W(Ua2=?;)($jW.#*%&)(@#:2=w:=.=A5x?)(W;;*5x?w)(;23%(c.5')2&%<):5)('(-#.<)22)V(=2#3(
A=$)*)(\i_^(5(q^Z@^OfiZW-_^7(8J?$='#.=(<#9C)('5)*=&)9<=2='%(A=$)*(input-output(W-WoO(
U_=?2J5&R(O=9(0PXEV(=2#3(A=$)*(>=&;=$#295(2)>5=.#*.)B(i2#.:B5(k(Z^ao-W(U_=?2J5&(0PpPV7

['#2<#*.)( A=$)*)( >=&;=$#295( +2#.:?&95)B( 3#:3I"%( ;='&<#'#b( ;=( ;?J*59#:B5( 9'#2<#*.%:D( 2#-

:D?.9H'(.#2=$='%:D('(0PpE(27(!(o-O^^(3J?$='#.=($?C%(9'#2<#*.%(A=$)*(@^TZo_(U-#&&)(5(5.7(
0PppVR(9<H2%(;=:3N<9='=(*5:3%"(m11R(#('(;="='5)(*#<(X17(k(PM1(2H'.#K(Ul*=:D(5(5.7(0PXXV7(c'3>*I$-

.5=.=( '( .5A( A=C*5'=4b( '%&<I;='#.5#( .5)2H'.='#>5( UW2<?&R( ]=**)( 0PX6V7( -#( '3H2( A=$)*?((
@^TZo_( &<'=23=.=( '( *#<#:D( X17( $#*&3)/( \i_^R( o_WZ^( =2#3( LZ\T^^( U`?A#3)<R( [D=.>( 0PXPe((
_=?2J5&R(O#*A=.(0PXQV7

c;"%.I"=(95*9#.#4:5)(*#<(=$(J?$='%(;5)2'&3)>=(A=$)*?(>=&;=$#295(q=*#.$557(_).<2#*.)(l5?-

2=(L*#.='#.5#(;=$(95)2?.95)A(T5.J)2>).#(&9=.&<2?='#"=('(0PME(27(;5)2'&3%(2=:3.%(A=$)*(.=-

')B(>).)2#:B57(@=$)*(<).R(#(.#&<I;.5)(B)>=(.#&<I;.)(A?<#:B)(&"?C%"%($=(J?$='%(9=*)B.%:D(;*#.H'(
2=3'=B?(>=&;=$#295(D=*).$)2&95)B7(@=$)*(3(0PMM(27R(;=$=J.5)(B#9(;HG.5)B&3)(')2&B)(3(0PQ0(5(0PQE(27R(
3J?$='#.)(;23%(?$35#*)(])2$==2.#(5([=%:9#R(=;5)2#"%(&5I(>"H'.5)(.#(;2HJ5)(*#<(A5I$3%'=B)..%:D(
U])2$==2.R(L=&<R(a=&*5.>#(0Pp1V7([=*)B.%R(42)$.5==92)&='%(A=$)*(_M(3#'5)2#"(explicite(+?.9:B)(;2=-

$?9:B5(U]#.($).(l)*$(0PQXV7(l%"(;=A=&<)A($=(A=$)*5(.=')B(>).)2#:B57(S)$).(3(.5:D(<=(2=:3.%(A=$)*(
]o-TWiR(9<H2)>=(&3:3)>H*.N(:):DN(J%"#(&)>A).<='#(+?.9:B#(;2=$?9:B5( U`).(q#2<=>R(TB#.(0PpQV7(
-#(;=:3N<9?(*#<(X17(A=$)*(<).(3=&<#"(3#&<N;5=.%(A=$)*)A(iZ^oWR(2=3&3)23=.%A(=(&)9<=2(+5.#.&=-

'%(Uq#&&=*A#.(5(5.7(0PXEV7(
-#(;=:3N<9?( *#<(p17('(_).<2#*.%A(l5?23)(L*#.='#.5#(?3.#.=(.#(9=.5):3.N(J?$='I(A=$)*5(

9'#2<#*.%:D7(L5)2'&3%(3(.5:DR(A=$)*(`25)D?5&#R(A5#"(.5)$?C)(2=3A5#2%(U`25)D?5&(0Pp6V7(8=&<#"(=.(
3#&<N;5=.%(A=$)*)A([\@LWOR(3J?$='#.%A(.#(;=:3N<9?( *#<(X17(;23)3(]#.($).(l)2>#R(a)*#?++#((
5(\99)2#(U0PXXV7(!(;="='5)(*#<(X17(;="N:3=.=(>=(3(A=$)*)A(iZ^oW(5(<#9(;='&<#"($?C%(A=$)*(9'#2-
<#*.%(iZ^oWf_\@LWO(U;=.#$(M11(2H'.#KV7(@=$)*( <).(&"?C%"(;23)3('5)*)( *#<($=(;2=>.=3='#.5#((
5(#.#*53(&%A?*#:%B.%:D7

!(9=K:?(*#<(p17(3#:3I"%(;='&<#'#b(A#92=A=$)*)(;=3#(_).<2#*.%A(l5?2)A(L*#.='#.5#(n(.#(
?.5')2&%<)<#:D('(a2=.5.>).( 5(WA&<)2$#A5)(=2#3('(J#.9?(:).<2#*.%A(q=*#.$55( U`25)D?5&R( h#.((
o)2*#.$R(h#.($).(-==2$(0PXEe(]==2D=)h)(0PXQV7(
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-#(;=:3N<9?(*#<(X17('(J#.9?(:).<2#*.%A(q=*#.$55(3#5.5:B='#.=(J?$='I(9'#2<#*.)>=(A=$)*?(
@\Z[@\@(Ui#&)(0PXMVR(9<H2%('%2HC.5#"(&)9<=2(2)#*.%(5(;5).5IC.%(U=JB#4.5#.)(J%"%(&<=;%(;2=:).-

<=')(=2#3(9?2&%('#*?<=')V7(!(9=K:?(*#<(X17(.#(c.5')2&%<):5)(a2=.5.>).('(&;):B#*.)B( B)$.=&<:)(
J#$#':3)B(__O\(;=$BI<=(;2#:)(.#$(A=$)*='#.5)A(>=&;=$#295(D=*).$)2&95)B7(8J?$='#.=(.#B;5)2'(
A=$)*(2=:3.%(U[?5;)2&(5(5.7(0PP1VR(#(.#&<I;.5)(A=$)*(9'#2<#*.%7
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5.5. Modele nierównowagi
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Econometric macromodelling of national economy
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