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Abstract 
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1. Introduction 

!"(%GHHV3Q%-?/2'?%0#*'*1#'?%1)#$#$%W4M;X%2)/<-",%/*1(%'-'#*%,/%,"(%0/)(%,"(%#>&/),'*1(%

/0%0#*'*1#'?%$,'2#?#,=@%9*(%/0%,"(%F(=%'$&(1,$%/0%,"(%1)#$#$%C'$%,"(%0'1,%,"',%1)(.#,%,/%,"(%

&)#+',(% $(1,/)% C'$% 0)/Y(*B% C"#1"% ?(.% ,/% '% $"')&% 0'??% #*% 2/,"% &)#+',(% 1/*$<>&,#/*% '*.%

#*+($,>(*,%'*.%,"<$%#*%,"(%-)/C,"%)',(%/0%456@%R'+#*-%/)#-#*',(.%#*%,"(%OZ%'$%'%$<2&)#>(%

>/),-'-(% 1)#$#$B% #,% [<#1F?=% $&)('.% '1)/$$% ,"(% -?/2(% )(.<1#*-% ?(*.#*-% '*.% )($<?,#*-% #*%

&)#+',(%$(1,/)%.(?(+()'-#*-@%%

!"#$%&'&()%#*+($,#-',($%,"(%$,',#$,#1'?%&)/&(),#($%/0%,"(%&)#+',(%.(2,3,/3456%)',#/%

#*%78%9:;5%1/<*,)#($%C#,"%,"(%'#>%/0%-'#*#*-%'%.((&()%<*.()$,'*.#*-%/0%#,$%2("'+#/<)%

.<)#*-%,"(%4M;@%L/)(%$&(1#0#1'??=B%,"(%'*'?=$#$%<$($%'%0)'1,#/*'?%#*,(-)',#/*%'&&)/'1"%,/%

($,#>',(%,"(%.(-)((%/0%&()$#$,(*1(%/0%,"(%$()#($%/0%#*,()($,%'*.%,/%$"(.%?#-",%/*%C"(,"()%,"(%

(00(1,$%/0%$"/1F$%"#,,#*-%,"(>%')(%,)'*$#,/)=%/)%&()>'*(*,@%!"#$%,=&(%/0%0)'>(C/)F%#$%>/)(%

-(*()'?%'*.%0?(E#2?(%,"'*%,"(%$,'*.').%/*(%2'$(.%/*%,"(%\WHX%+()$<$%\WDX%.#1"/,/>=%$#*1(%

#,%'??/C$%*/,%/*?=%0/)%#*,(-()%.(-)(($%/0%#*,(-)',#/*%2<,%'?$/%0/)%0)'1,#/*'?%/*($B%'*.%,"<$%

#,%1/*$#.()$%'%><1"%C#.()%)'*-(%/0%$,/1"'$,#1%&)/1($$($@%!/%/<)%F*/C?(.-(B%*/%&)(+#/<$%
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(>&#)#1'?% 0#*.#*-$@%Z(1,#/*%I%$<>>')#$($% ,"(%>'#*% 0#*.#*-$%'*.%.#$1<$$($% ,"(#)%&/?#1=%

#>&?#1',#/*$@%%

%

2. Literature Review 

_<>()/<$%$,<.#($%"'+(%1/*1?<.(.%,"',%&)#+',(%.(2,%&?'=$%'%1)<1#'?%)/?(%#*%2<$#*($$%1=1?(%

.=*'>#1$%`% $((B% 0/)% #*$,'*1(B%S#=/,'F#% '*.%L//)(% WGHHGXB%S//% WGHHQXB%]'2(),/% (,% '?@%

WGHDGX%'*.%;"(*%(,%'?@%WGHDIX%'>/*-%/,"()$@%!"()(%#$%'?$/%'*%(E,(*$#+(%?#,()',<)(%0/1<$#*-%

>/)(% $&(1#0#1'??=% /*% ,"(% &)#+',(% .(?(+()'-#*-% &)/1($$% ,"',% 0/??/C(.% ,"(% 4M;% '*.% #,$%

(00(1,$%/*%,"(%456%&',"@%:$,)'.'%(,%'?@%WGHD7X%&)($(*,(.%1)/$$31/<*,)=%(+#.(*1(%/0%,"(%

)(?(+'*1(%/0%,"(%?(+(?%/0%&)#+',(%.(2,%0/)%,"(%$?/C%)(1/+()=%/0%1/*$<>&,#/*%'0,()%GHHQ@%

A*.)a$%(,%'?@% WGHGHXB%<$#*-%'%-(*()'?%([<#?#2)#<>%>/.(?B% 0/<*.% ,"',% ,"()(% #$%'% )(?',#/*%

2(,C((*% ,"(% $#Y(% '*.% $&((.% /0% 0#$1'?% 1/*$/?#.',#/*$% '*.% ,"(% .<)',#/*% /0% &)#+',(%

.(?(+()'-#*-

/<
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!'2?(%D%$&(1#0#($%,"(%$'>&?(%&()#/.%0/)%('1"%1/<*,)=@%L/)(%,"'*%DHH%/2$()+',#/*$%

')(%'+'#?'2?(%#*%>/$,%1'$($B%,"(%/*?=%(E1(&,#/*$%2(#*-%N)'Y#?%W^V%/2$()+',#/*$XB%;/?/>2#'%

W^7%/2$()+',#/*$X%'*.%P<E(>2/<)-%WQI%/2$()+',#/*$X@%

[Tables 1 and 2 about here] 

!'2?(%G%
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(E'>#*(.B% *'>(?=% A<$,)#'B% N(?-#<>B% ;'*'.'B% ZC#,Y()?'*.B% ;"#*'B% 4()>'*=B% M)'*1(B%

R/*-%S/*-B%\*.#'B%_(,"()?'*.$B%_(C%l('?'*.B%!<)F(=%'*.%,"(%OZ@%;/*1()*#*-%,"(%/).()%

/0%#*,(-)',#/*%/0%,"(%$()#($B%,"(%?/C($,%($,#>',(%/0%.%#$%0/<*.%#*%,"(%1'$(%/0%A)-(*,#*'B%C#,"%

'%+'?<(%/0%.%/0%'2/<,%H@IQJ%,"(%1/))($&/*.(*1(%1/*0#.(*1(%2'*.%./($%*/,%#*1?<.(%,"(%+'?<(%

/0%DB%C"#1"%#>&?#($%,"',%,"(%$()#($%#$%>('*3)(+()
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'*.%'<,/1/))(?',(.%())/)$%)($&(1,#+(?=@%
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#*1?<.#*-% (*./-(*/<$p(E/-(*/<$% 2)('F% ,($,$B% )/??#*-% '*.p/)% )(1<)$#+(% >(,"/.$B% $<23

$'>&?(% ($,#>',#/*@% _/*3?#*(')#,#($% 1'*% '?$/% 2(% '*'?=$(.% <$#*-% '&&)/'1"($% '$% ,"(% /*(%

&)/&/$(.%#*%;<($,'$%'*.%4#?3A?'*'%WGHDeX%'*.%2'$(.%/*%;"(2=$"(+%&/?=*/>#'?$%#*%,#>(@%

M<),"()%C/)F%1'*%2(%./*(%.#$,#*-<#$"#*-%2(,C((*%&)#+',(%.(2,%"(?.%2=%"/<$("/?.$%'*.%2=%

*/*30#*'*1#'?%1/)&/)',#/*$%W
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Table 2: Descriptive statistics 

;/<*,)=% L('*%% Z,.@%5(+@% L'E@%+'?<(% L#*@%q'?<(%
A]% G^@I% DD@Q% ^D@D% ^@7%
A!% ^7@^% 8Q@G% D7V@e% G^@^%
AO% DDI@^% 7^@e% GHG@8% I8@H%
N:% D8D@G% IH@I% GG^@V% VV@8%
N]% IV@D% DH@e% VQ@8% 77@H%
;A% DGQ@Q% 7H@e% GGH@e% VD@V%
;R% DV8@G

DV8@G

%
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Table 3: Estimated values of d with white noise errors 

;/<*,)=% _/%)(-)($$/)$%
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Table 4: Estimated values of d with autocorrelated errors 

;/<*,)=% _/%)(-)($$/)$% A*%#*,()1(&,% A*%#*,()1(&,%'*.%'%%
?#*(')%,#>(%,)(*.%

A]% H@I^%%%%%WH@77B%%%H@VVX% H@8Q%%%%%WH@GVB%%%H@I7X% 0.31     (0.17,   0.50) 
A!% H@Q^%%%%%WH@VHB%%%D@D7X% D@DV%%%%%WD@HeB%%%D@87X% 1.17     (1.05,   1.31) 
AO% H@^Q%%%%%WH@QGB%%%D@DeX%
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Table 5: Summary table 

_/%'<,/1/))(?',#/*% A<,/1/))(?',#/*%
L('*%
)(+()$#/*%

O*#,%)//,$% :E&?/$#+(% L('*%
)(+()$#/*%
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APPENDIX 

Table A1: Estimated values of d with white noise errors, 1999Q1-2020Q1 
Country No regressors An intercept An intercept and a linear 

time trend 
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Table A2: Estimated values of d with autocorrelated errors, 1999Q1-2020Q1 
Country No regressors An intercept An intercept and a  linear 

time trend 
A]% H@V8%%%%%WH@I8B%%%D@HDX% H@7V%%%%%WH@88B%%%H@e^X% 0.39     (0.17,   0.71) 
A!% H@^G%%%%%WH@e^B%%%D@GQX% D@HH%%%%%WH@eeB%%%D@8GX% 1.02     (0.81,   1.26) 
AO% H@Q^%%%%%WH@e7B%%%D@G8X% 1.58     (1.27,   2.10) D@ID%%%%%WD@GIB%%%G@D8X%
N:% H@QV%%%%%WH@IHB%%%D@G7X% D@HQ%%%%%WH@VIB%%%D@e7X% 1.05     (0.70,   1.58) 
N]% H@QI%%%%%WH@IQB%%%D@GQX% 1.11     (0.89,   1.51) D@DD%%%%%WH@QeB%%%D@IDX%
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