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Abstract : 

The aim of this paper is to prove the validity of Wagner's Law hypothesis in Algeria. The 

link between public spending and economie growth has been examined vastly in the 

empirical literature. This paper takes into account recent advances in econometrie 

techniques and examines Wagner's Law of short and long run relationship between public 

expenditure and GDP for the Algeria case over the period of 1970-201 O. 

Using bounds testing approach known as ARDL (Autoregressive Distributed Lag mode!) to 

cointegration method introduced by Pesaran et al (2001 ), and Toda and Yamamoto (1995) 

Granger causality test. This study found four versions Wagner basic laws show an 

interrelationship between the GDP and govemment development expenditure. The long­

term analysis also showed that GDP has a positive relationship and is significant in 

influencing govemment development expenditure. Therefore, it can be summarized that 

this Wagner's law is stiJl relevant to be applied in Algeria. 

Y et, we find no clear evidence of government spending causing national income. In ether 

words, the Keynesian proposition of government spending as a policy instrument to 

encourage and lead growth in the economy is not completely supported by the data for 

Algeria. 

Keywords : 

Economie growth, Wagner's law, trends in govemment rime-series expenditure, ARDL, 

bound test , ECM, Toda and Yamamoto test. 
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._,....;Li...c. ~1_,..... I...L>.- ô~ J..J..>!. ~ <./' J , %9.66 Ji y>- J! .1...... pl L) 2009-1990 ô ?JI L) a.,......Ji 

j.:.. lAL,.il..i:-' L) ô~ ~\... ...,.a.:lj ,:# ~\ JJ.ill a.,......J~ L.o .,...=" ,-JWI ._,...,W~ } ~UI JJJJ\ 

C G)fl J~\...,a...o C!-J'Ô ~ ô y.l.A..II ~..J.s. ~ 4..1 JJJ\ L) '-?J I......::...... )il J\.A.i'{U u\.:_,.:-1.1 o.i.> .J! . Jl}:-1 

L) ~\ .)')- ..;...\s.\.k..W _,...JI ~ J')\k;l .....P J'. L,>..i.JI .h..i.JI .,Y if ~\ ~ ô J..l.A.l\ ~J.s. J ,j>JJIJ 

.)1):-1 

::i,...,IJJ.ll ..:;J '-:bu - 1-5 

..Li J .)1):-1 L) Jl.':-)11 ._#1 ~UI J ~_,0..1 JlA.i)fl ~ ..:iJWI .1-...L<j J!..,j..U LIJJ..ll .J~ .Y.-- w 
JJJJI ..l.i:..ll JJ~ ~l....»-)11 ~(}y if ô~_,>-l. p1 Jl.':-)11 ._#1 ~UI ..;...\.;~ ~ ~l.=\'1 { 

,2009-1970 ô_;:.Ol! ..;...L;l,.,JI ~ J (IMF, World Economie Outlook Database) 

..:...;\.5:..; '-?JW:......\'1 J\.A.i)fl l.i.S"' J 'J'':J...p\'1 J\.A.i)fl ,~\ 1,>"_,0..1 JlA.i)fl ..;...\.;~ ~ L..,; Lo i 

)1):-1 L) -r\.....:..,. \'IJ L,)~Lci\'1 ~ ...._. IJ ~ if ô~ _,>l. 2004-1970 ô _;Ali J~~ .J _,li~ ...._.Li,. 

~ }1 .JI.,_.ill ..;...L;l,.,JI ô..J.s.ü if ô~ _,>l. u J JJI y (2009-2005) ô ?JI J~ ..;...\.;~ J (CNES) 

~~ ~l....»-)11 ~(}y if ô~_,>-L. ..;...L;l,.,ll .J\,t .JI.5:....JI ~..J.s. ~ L..,; Loi .(ONS) ul,Sl....»-'{U 

.(The World Bank) JJJJI 

J\.A.i)fl if ~ 7 ~.fr"' ..iJ...L:..&- '<.$' _,..4]1 j>JJI if -l>-1_,.11 ~_,.<ji ~ -4.T- \......L:..&- ...;Î ~ _j<jü .J jü ~ 

,..;...L.....I)JJI if....,.~ UR ..;...l,:-)1 ..;...l_r.....-~ '-!1..1; c: .Jl.':-)11 1,>"_,..4]1 ~UI Jl 1.$'_,0..1 

o.i.> ..,j':k.>\ ~) J ,_j<jü ôJW L,)_,kJI <.!"\....\ji~~ u\)..L.p! J t-" ~~ ..:....,..Ü ~ 

............. )~~ L? ~ ~L.=\'1 ~- ..::..>~)..L.pl ............... ~ üLi;\ !l~ .Ji\'! ,.JjWI l.i.> ~ ~~ c~L...:..II 

:.}- wu. 7 j .JI~- J .J jWI 
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)..L,p )'1 ~IJI..UI~I 

Peacock & Wiseman Expen = f(gdp) 1 1 exp en = a + f31 gdp [1] 
""..L,lA.:J\l,;;.,....:.]l" (1961) 

(1968) Pryor Fanc= f(gdp)l Ltànc=a+f3Igdp [2] 
(1968) Goffinan 1 Expen = f(pergdp) [3] 

Lexp en= a+ f3(Lpergdp) 

(1969) Musgrave (Exgdp) = f(pergdp) 1 [4] 
L(Exgdp) =a+ f31(pergdp) 

(1967) Gupta &Michos (Expenper = f(pergdp) / [5] 
L(Expenper) =a+ f31(pergdp) 

~1 ~\..=-';il y)l 

<.$' _,..0-1 rWI JI..A;)'I Jlr.! Exp en 

~1 if _,s:J.-1 ÎWI JI..A;)'I Jlr.! if .) __,.Ali ~ Expenper 

p1 Jlr.)'l ~\ ~L:.ll J! <.$' _,..0-1 rWI JI..A;)'I t~ ~ Exgdp 

p1 J4JI rWI J'~':ll JI..A;)'I Fanc 

~\ Jlr.)'l ~1 ~L:.ll Gdp 

pi JV.-':11 ~\ ·L:Ji . .)__,.Al\~ - • <::' if . - Pergdp 

Jlr.)'l ~\ ~L:.ll if ~y _,..0-1 41.).1 ~ ~\ BDefgdp 

if u':Jp. ~) ,~\ uL..11 ..UI if~~ ~W (,)"'L..~I 0ji.A.ll ui)..L,p)'\ ri J>l~l ~ 

.~p}Ji ~~ ~\ u\)..L,p)'\ ~~ ~ ..ûi <0ji.A.il ~ 1 L,::>-':1 ~ri 1 l,:>-l 

A.:.b'-:;:11 ~ jyl y )1 .:JI~ .)I..ÜI JI~~\ c._~ ~ J'-:;.....4 .!.l ~\ J-15:::!1 ~ -3-5 

:ARDL 

Pesaran if jS' u. ))> (.,>ill ARDL ~ </' _, '-=:..L> ~ u)..UI • .u ~ r...\>,;.....j J r 

i.U _;....:; _, .(2001) Pesaran et Al if jS' _, ,(1998) Shinand and Sun ,(1997) 

1 t.,::..:-l 0i Pesaran c..SJ- _, .4----<' ._,.1 ..UI if ù.L<:.:... ...,.,_.)1 j.-)I...JI 0~ 0i ~ ':1 ..,.;~ 1 t.,::..:-':11 
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J~LO.ll ~ J.r"\..j ) ._j .)!J~ ~ ~)Li'-~ 

~ ë__,A.:...-o -.:...,;\5' ~~~ t.. 'Y )1 j.-)I....JI ~L..,a...:. ,y ).JI J:ù< ~ ~- ARDL )kl .j ~ JJJ-1 

Jl,:>-lll \..U ._;J...:J ..!.,>-_,JI J, _rll .~li\ .:.r' .h,.l>- Ji 1(1) J/yl ...,.,. J...UI .:.r' '-.L-15:.:... Ji 1(0) l..ilt_,:;..-.­

~~ ~ Pesaran ~;, 0i lS .1(2) --.,;1.:.11 4..>.-1 ...\JI .y '-.L-15:.:... y )1 j.-)I....JI 0 y<.; li 0i y. 

~)> j:... .!l_r.ll ~t5:::JI 1 l,:>-l .j o~WI lS _,-.:YI J )J~ '-i 1 \.A... o ;:-aAJI y )1 J.-)I....JI ~1>. .j ~i 

~~) .:;. 1 ~ ~li~ .!l_r.ll ~t5:::li 1 l,:>-1 J ..;::1>-)1 ul~ cEngle-Granger, 1987) _fil} 

J Johansen Cointegration Test ~t... }-:- .!l_r.ll ~t5:::JI 1 l,:>-l Ji (CRDW Test) 

.VAR c~_,...: ).k! 

ul..il,.,.ll.y as.~ ~i ~ Jr=J] <$") ~~..::.>~_?.y .jlS' ~~ .i>.\., ARDL c~_,...JI 01 

Ju< ARDL _ji c~_,..é 0i lS ,cLaurenceson and Chai, 2003) iWI 1 \.k)ll c~_,..é .y 

~ ~ ~ ~l..=ll l ~- ~1 u11 l,:>-1 0Î) J_,kjl ..v:YI .j ..::.>~ ~L::.:ll ~Î 

~\ ~ e:: w~ c~L:.ll _?i ARDL _j\ c~_,..é ~ LiJ .(Gerrard and Godfrey) 

.2009 J! 1970 i~ .:.r- o..l.:.l ë..uL..:.... 39 Wl)i J ~ll.i.> .j "-'..t>...:....JI 

o..U JJ\.>. .:.r' ~ ..;._,.:.. J}JI J>.- :YI ,y ;:-aAJI J>.- :YI ui.;;G ~ .y ~- ARD L C ~ _,..é 

'~~WI ...•. - =li 1. 1-11 . ..UI .• lli:....11 ..;:_,\ >1\ L:.ll > Il <..L.t5:::JI ._. ... , 11 ..t,..J.i' -... Il 
._rAJ '-:? .;:-'-' J J'.J- <Y.:! '-:? ~ J C:! ~ - .JU<J - ~ 

~ ~~ • ..u .j t...;.:i ) ·C:!L:.l\ _r.-".;11 ~ lli:....11 ul_r.-".;11 .y J5' _.;G ~ ..~.:..J.i Jl ol,;o)l~ 

J_,kjl) ;:.aAJI lS ..U\ .j o 1 ..J.Al.l .Gl....k. J..J) . J_,kjl ) ;:.aAJI ~ ..Ui .j lli:....11 ul_r.-".;11 u L...LJ. 1 J- ..!..A; 

(1988) ~t..._,.,.,. ~)> (1987) _fii_.,.,.,.-Ji.IJ j:... L>_,>-:YI J}JI .j JI~ .y ü\......;1 _?Î 

~ J.J~ •~~ i...L>..:.....j (il) as. j}\ ~~ )11 ..::.>\_? J _,k ..~.:.c...:J J . ( 1990) ~-~t... _,.,.,. J 

.(SC) J (AIC) .y J5' ~~:?x JI ë_?JI J_,k 1 1.,.:.>-1 r..:: ..;._,.:..eSC) J (AIC) 

.y J5' i..Û: ,(UECM) c~_,...: 1 \.k! .j ul_r.-".;11 ~ .!l_r.ll ~t5:::JI .,;~ .:# L>..v 1 l,:>-ll 

c ~..,...: J1. .j ul_r.-".;11 ~ -...,;ji _,.:.li a.;')WI .:# lS..V Jl,:>-ll l:;...L:>-~ c2001) Pesaran et Al 

1 l,:>-1 ~)> <,>Î (bounds tes ting approach) ---; ~)JI • ..u c_j _,..;) ,..l,All _;)- t,b:,L1 ~ 

:'-:,.IL:Ji ~~ ~~ c~w1 .i>.G J .~JJJ-1 

p q 

Mexp en1 =a+ /]1/exp en1_1 + /]2 lg dp1_ 1 + LY/llgdp1_; + LY/~lexp en1_; + &1 [1] 
i=l i=l 

p q 

t:.Ifànc 1 =a+{J1 fànc 1_1 +fJ2 Igdp1_ 1 + I r1t:. lgdp1_;+ I r2 t:.liimcc-;+&1 [2] 
i=l i=l 
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p q 

~}exp en,= a+ f3Jexp en,_1 + j32lpergdpH + 'L.r1Mpergdp,_i + LY2~lexp en,_;+&, [3] 
i= l i=l 

~Jexgdp, =a+ jJ,JexgdpH + /321pergdpH + Ïr1~lpergdpt-i + "f.rz~::.lexgdp,_; + &, [4] 
i=l i=l 

Mexp enper, =a+ j311exp enperH + j321pergdpH + fr/llpergdpt-i + fr2~lexp enper,_; +&, [5] 
i=l i=l 

~ o..l.o\11 41:_,k '.i)WI ..:...W.... j3 J:i 04.bWI J~ ~ o...l>-\) o_?i) ~1 ~\.:;]\ y.>dl ~ 0~ 

~i..<JI ._},.1 J! ~ & ) a <.JÎ û:>' .j oo~l o_?i)l ..:...W.... (y1, y2 ) JJ\11 JJ_riJI ..:...W...._;,..; 

OJI_,:ll ~ JI_,..:..JI ...tJ-1 <\.b:.Î) 

) 'C~,....JI ..:...1~ ~ J>.-\11 4l.:_,k -..,.;);.,;)\s.~~) )t.,:..:.\ J)\11.:; ARDL c~-"' )t.,:..:.\ ~ 

.j ~\ ..:...ly.>dl ..:...W.... liS' ) J_,kJI j>.- \11 ..:...W.... J-...\ij J! Ji:;; '.i)WI o..i..h ~ ~) .y l..i-15'\; 1~1 

Jl,:.>-1 r: ~ (Wald test) JJG:. .:.r (F) ~i...a>-1 y~ i_;; .,:lb j>.-\1 J 0~1 j>.-\11 

:(,.>Î (j>.- \JI 4l.:_,k 4,.i jlj o)\s. y~) C~ _,..JI ..:.,.\~ ~ .!l _r.:... _}1.5:; ~Y"') Î.!.A; tili..<JI Î.LJI....,...,) 

Ho : fJ1 = fJ2 = 0 

:c ~_,..JI ..:...1~ lS _y-o ~ J_,kll j>.- \11 .:; .!l _r.:... _}1.5:; o)ls. ~Y"' y. J..L,ll J' _;11 J~ 

Ho : fJ1 '* fJz '* 0 

.:.r JS' ~J .}1 '-:,]J.U,.I ~~ C: (F) ~i...a>-1 -.;}A..co i_;; '(Wald test) Jt.,:..:.~ il,All .J.A; 

~..UI ~ J..tJ-1) L,.WI ~ J..w.J...,. .r r-J (3-2-1) JJi.U,.\ o-4 ~ ~ 0(2001) Pesaran et Al 

.:.r Y J fi J ,.._,I)..UI ..:...1~ ~ .!l _r.:... _}1.5:; o)ls. ~Y"' J -..,.;\5:...! )t.,:..:. '1 ~ ~~ ~ J,.l>. ...\,;,ç. 

.1(0) Lo.lr--- ...\,;,ç. 4.L.\5:.11 ..:...ly.>dl J .1(1) JJ\11 4-t J) ...\,;,ç. 4.L.\5:.11 ..:...ly.>dl ~ Pesaran et Al 

,...,_ )-1 ~ c__;:A.\.1 ~\11 ...tJ-1 .:.r pS""i '-!_,...$1 < F) ......_,; ..:,..j\5' b\.t OJ-1.5::li ...,_ )~ ~ ...\,;,ç. 0;:,; Ji 

J..L,ll J> _;li .M ) j>.- \JI 41:_,k 4,.i )y o)\s. ~ ~) Î.J.s. ....,..., ) ~ j (,.>Î Î..WI ....,..., ) ~ j G\.t 

,...,_ )-1 ~ 0~\11 ~~ .:.r yi '-!~1 4....,A.ll ..:,.j\5' 1~1 L.i ,u) ..UI ..:...\~ ~ .!l _;..:.... _}1.5:; ~Y"' y. 

2012 ~; d 1 ~) ~..wl 

0 lo 1-11 1-,-\JI 0• '-.; 0\ -I l o)WI '-'~ I.,Wi...._, 0 1 ;: Gu ù'Y- <..r '-:? - J r 0 - ù' 0 • ..1 ...,.,- , 

: ~\,:Ali L...IJ..UI ~\;;; ~ -4-5 
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J~L<.ll .y. J.r"\.i ) ..} )'!J~ ~ 1.)1..>--~ 

J..l.>.- ul) .. ,:.>-1 ~J.N ~J J ;;_,.;..... )1 j-.-')Lll ~\...a.,:. v=J Jl o-'>- _,JI J..l.>.- JL,.:,.:-1 ......;~ 

JL,.:,.:-1 l...iS" J J_,kll Dickey and Fuller JL,.:,.:-1 v J 0-!JL,.:,.:-1 i..J.>.::.....j ......; r Gi ')'! ,o-'>-_,JI 

:'-)L:.ll a.bWI JYI..>- if Dickey and Fuller JL,.:,.:-1 '*-'~y ~-J . Phillip-Perron 

~ 1:; = ~ + s J:;_, + ut 
~y>. y. t,>Î 8 = 0 .....WI 0~ Î..WI J') Jl,.;.>-1 r:), (~) ;;_,.;..... )1 w...J.l J},tl J_;.ll J!~ ~ ~ 

.._jl,a: .JÎ ~- ) ,._:.s'\ .... a.LLJI .:.>Î t,>Î 8(0 j:.J..,ll J' _}JI .li. JWI .j (..Sl.... Ji-) o-'>-_,li J..l.>.­

~.Ji J...-.;.l)l..i.ll .bL,;J')'I if~.)\....: o')\>.Î C~_,...JI .j l6;-1 ~ .:.>\5"" I~!J (t) if)\ y;.::.. '-bl...-l.l 

:0-!JL,.:,.:- ')Il .:.>l.....,;. y. (2) J ( 1) c:r.:.JL:.ll c:r.,J J..J..J,.1 J . olb..,il J J_;.11 ~J-'>- if ...,........L:.... ~~ 4..iL,;o~ 

Augmented Dickey-fuller (ADF) ~~~'-!o.~,:.-_,JI J~ J~l (1) JJ~ 

J)\11 J_;.ll tS _,.:-11 ;;_,.;..ji a.LLJI 

.t;l) ~~ JW~~ .t;l J ~~ JW~~ 

•• (0) -3.642 ... (0) -3.705 (1) -1.926 (1) -1.148 Lgdp 
... (0) -5 .045 ••• (0) -4.902 (0) -1 .300 (0) -1 .307 Lw ne 
••• (0) -4.387 ••• (0) -4 .320 (1) -2.733 (0) -1 .117 Lexp en 
•• (0) -3.613 ••• (0) -3.764 (1) -2.140 (1) -0.910 Lpergdp 
••• (2) -4.763 ••• (2) -4.771 (1) -3.170 • (1) -2.873 Lexgdp 
••• (0) -4.369 ••• (0) -4.388 (1) -2.854 (0) -0.737 Lexp enper 

'-:-! )..J..J,.I ~1 '-:---'"" % 5 tS .Y----' ~ ~~ ** '-:-! J..J..J,.I ~\ '-:---'"" % 1 tS .Y----' ~ ~~ *** 

'-:-! )..J..J,.I ~1 '-:---'"" % 10 tS .Y----' ~ ~~ * 

. ..:.>1_? 9 ~i ~(Schwartz- Criterion) Jt,......;; J WL... y} ~\.JI ~l.k;)ll o_? J_,.b 0 

JJ'JI J.)JI tS _,.:-11 ;;_,.;..... )1 a.LLJI 

.t;l) ~~ JW~~ .t;l) ~~ .hO~~ 

• (5) -3.528 •• (4) -3.608 (2)-1.932 (2) -0.452 Lgdp 
••• (5) -4.981 ••• (3) -4 .884 (0) -1.300 (3) -1 .243 Lw ne 
••• (2) -4.407 ···(1)-4.316 (1) -2.086 (0) -1 .117 Lexp en 
••• (4) -3.467 ••• (4) -3.657 (2) -2.189 (2) -0.160 Lpergdp 
(37) -4.257 c37J -4.513 (11) -2.7 15 • (13) -2.865 Lexgdp ... ... 
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-

1 ... (1) -4.366 1 ... (1) -4.385 1 (1) -2.186 <1> -0.703 Lexp enper 

cMacKinnon: _l -.,JJ..IJ:.I cadj. t-Statistic) rJ ....,_..,... % 1 .s~ .J..;;:. '-!_,.,.,.... *** 

d. s . . O/ 5 •• 1996 _] '-) J-1),.1 (a ~. t- tatiStlC) rJ ....,_..,... 1 0 tS ~ .J..;;:. '-!_,.,.,.... . ) 

-.,JJ..IJ:.I cadj. t-Statistic) rJ ....,_..,...% 10 .s~ .J..;;:. '-!_,.,.,.... * .(MacKinnon: 1996) 

.(MacKinnon : 1996) _] 

cNewey-West) J\11 JL...,.:.>-)11 ~J cPP) JL,:.>-1 .j J-l--:.11 .1L:-ïJlll ...::..>I_,:.J ~\11 ~...w1 () 

.cBartlett Kemel) ~). r'..L>..:....~ 

...::..>1~1 .:,~ "--..1!\..0JI r...L.o.ll ~) .J:Ü J ~- )1 ...;i (PP J ADF Jl:>-1) ~ J-1),.1 if ~ 

.:_r-0. . ...;Î li! ,;;..l> _,D J..t>.- ~ ( Lexp enper ' Lexgdp, Lpergdp' Lexp en' Lfimc, Lgdp) 

JJ\11 J_;-<)I.:JÎ JJ(l) -..,;).:r U..l5::... ...::..>lpdi.:JÎ ~ \.( .U. JJ\11 J)p ~~..,_,.,_;-<)lo-U ~J 

~- { ifJ, J(J) '-lJL-:.. -..,;J if J .s_r-11 .j ..SL... pi;- j--)UI .:,i ......,')lll . I(O) -..,;)!if U. 

. _;.;ü .:, jL<J ~~ ~ ~~ ~ JJ..J.' & r'..L>..:....~ .!l P' J-LS:.:l' J~..,:.>-1 ~'..rl 

: .)J~I ~ J~4 !l..,.:.!J.I Jo~S:.ll J~l­

' (F) ~L.,a.,..! yl->- ~~ ( 4) J (3) ~ J..IJ:.I r::P y.. , (ARDL) ~ JJ..J.I JL,:.>-1 Jl J~..i:;)l~ 

.J jü rx ~\ ~~ C ~L...:.ll .j k )-1 ~ t,> _,LJI J..J.I '--::! if y.S'i (F) _] ~1 ...::..>~ \.,. ~ 

Pesaran et al. if y ...,.. _,:ji t,>.l.ll ..:.Jl!.ll J ~\!JI J J..IJ:.I if ~ J_,..d--1 { k )-1 ~~ J . _;.;ü 

..JS'.Y) r...w' ..,_,.,J ~) rx ~u • ..u y .%10) ,%5 ,%1 '-!_,.,.,.... ...::..>\.:~ .J..;;:. c2001) 

. JI~\ .j ~ p1 JLi.i)fl ~ J t,>~L....ci)ll _,...JI ~ j>-- \Il -.J:_,b 4 )j' -.;')\s. ~Y"' J 

cPesaran et al. (2001) II 41~1) ..la'-)1 4.4}> 4!")1.&. .)y. y .)J~I ~ J~l :(3) JJ~I 

~1 jl....:>-)Il F-statistic ).W. )fi 

• . . ..... :~~\ 
0.0038 6.732• [1] 
0.047 3 .377 [2] 

0.0029 7 .122• [4] 
0.0017 7 .983• [s] 
~\11 ~1 .:p\1 1 ~1 , ..,._,...,~, 

6.309 5.288 % 1'-!ro--<.S_,:...---= 

4.855 3 .793 %5 '-!ro-- <.S_,:.--- .= 
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4.126 3.182 

:II -.;\J-1 Ciciii) JJ..IJ:.I ,c2001) .JJf"'ïJ Pesaran yl->- .:.r ...,.,_)-1 ~J...l:ll ~ :~')l. 

. !. 1 0 ) !.5 '!.1 <S _,:-il ~ (~.f"-') 6.,llA>-l '6.l'h ..;..1~ ... ) ** .. -.;\J-1) .~1 J ).À.! ) FI 

~1 jl....:.>-~1 F-statistic ).J...p'/1 

• . .. . .. . :'-!~1 

J-150 Aj~ ~ )"") 0.004 6.7t5•• [3] 
.!)_;:..:.... 

.)<-';1 ..L<.I J>';l .U.I : l..:-.f-1~1 

7.580 6.520 %1<,_,:....-<.>_,:;.--= 

5.872 4.903 %5<,_,:....-<.>_,:;.--= 

5.109 4.205 %10<,_,:..--<.>_,:;.--= 

: III -.;\J-1 Ciciii) JJ..IJ:.I ,c2001) .JJf"'ïJ Pesaran yL>- .:.r ...,.,_)-1 ~J...l:ll ~ :~':>l­

. !.10) !.5 ,J1 <.>_,:-li ~ (~~) 6.,llA>-l ;j~~ ..;..1~ ••• ) ..... ~~~)FI 

:..4p1 <.>J.!.I ~ 1) .. )\J:JI -

) cARDL) ~ ~I...L>..::....\; -.........J-1 C~WI l) ül_r.'dl 0:! ..!..o'il ~}o.JI A.i')WI 1~\; 1..:.....i 

""'u'll ü\).J...p'/1 l) Uy.Lil ..;..1~ 0:! ..!..o'll ~_,k ë>}.f -.;~ ~J""J 4#- ~~ ~\..::JI ~ 

<J .!l_;:..:.... J-150 -.;~ ~i J.>..f ~ 0:>' <J ._;.;li Jjl.i h...p ~; rx JI c[s].[4].[3].[1}> 
:JWI _rJI Js- _r-..LO:ll ~L:;; ~y.. (5) J)..!J,.IJ . [2] C~ _,...JI 

1) jW ~~ ..:JIJI..l.P";J 4-:J4 ARDL C.~ _,...J .l.o':/1 4.4)> ~")\.JI ..r~ ~w :(5) JJ.IJ:-1 

~'J 

[5] [4] [3] [1] 
ARDL ARDL ARDL ARDL 

(2 , 0) (2, 1) (2, 1) (2, 0) 

• -1 .369 • 3.186 0.290 • 5.735 In pt 
--- --- --- · 1.022 Lgdp 

1.031• 0.374 • 1.185 --- Lpergdp 
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J~\.A.I\ ~ J.r"l..i J ..} .JU~ ..w: ~\...>-~ 

Autoregressive Distributed Lag Estimates ARDL selected based :Note 

on Schwarz Bayesian Criterion 

. %10 ..t;,ç. ~~ *** ' %5 ..t;,ç. ~ ~ ** ' %1 * ..t;,ç. ~ ~ 

~\ ~ if ~J \Il d)..Lp~ '-,-J~ ._.IJ..UI d~ ~ .!l _;:..::..-. j.-LS:; o~ ~ .J>-J if ...lS"l:JI ~ 

CSL:.:.JI ...::;~~...,. , ,ARDL c~ .J ).kl tJ ..Lo\11 ~~ o)\.JI 1..)"~ w ,_;.;li 0_,;ü ~x JI~~ 

\... I..Ï.... J if _p1 J\...i.i)'l ~ ~~~~ji ...u.,Ji L) ~~l..a.;j~\ ~b\1 1 ~ .Ji~ (5) J,..l:l,.i L) 

[4] [.~_,....:]1 1~ \... '-i~ J Wpl ~_,1.1 ..::;IJL.!. )'~ oJ..L<l\ ..::;l...W\ ..::;~\.,.j ._;.;li~)~ ~-4 

.'-i~ ~ p) ~ .J" _~-J.i:ll 4....L.... ...::;~\..,.J-i 

if ~r>-'-'· ~L,.<JI JJ\..>. if~ w '~J\1 1 c~w1 L) ..::; l_p::il ~ ..Lo\11 ~}JI o)\.JI ~~! ~ 

:Jl::ll (6) JJ..l:l,.i L) ~_,tl...::;\).~,.:.~\ 

[5] [4] [3] [1] 
1.009 0.265 1.245 1.1 0 .;.-..ul L:,.:. ~\ ). 

(0.315) (087 1) (0.264) (0.294) 
LM Test 

1.094 0.874 0.463 1.445 Ramsey J~\ 
(0.296) (0350) (0.496) (0.229) 

RESET Test 

2.589 0.420 2.715 2.556 ~)l,.-1\)~~\ 
(0 .274) (0.810) (0 .257) (0.279) 

Jaque-Bera 

1.112 1.628 0.781 1277 j')\;;.>.\)~\ 

(0.292) (0.202) (0.377) (0 .258) 
LI- \.,:.li 

.J~~I() 

~ ..l;..,j .\..o.)_}=...\ ~ L.._,j ..::;\JL:..:. ~\ JS'" ...::; jl::>.-1 ~J \Il [. ~WI 0Î (6) J J..l:l,.\ JJ\..>. if ..b..>- ')li 

LM J~~ )..Li~\ -..bt..... JI _y. L) (autocorrelation) J-1--" .bl,S) ~ .J>-J ...,...~ .ti. ,JI _,.,li 

.:,i L__.S" .Ramsey RESET Test i ~~~ c~_,...JJ -4..l.>..:l1 \.k.>.~ J# i~J ,Test 

L) ~ \....: jy ~j.J" ...;1_,..:..,J1 ~t.J=.:.\11 0~ w\.AJ1 ....,_., .r")l ~Ji~ Jl ~ Jaque-Bera J~\ 

2012 ~j d 1 t') ~..W \ 0 
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L 

J.)\.AJ\ ..!..,.>- J.T"'\j J J' .J!J.) ~ ~)\..."-.) 

Heteroskedqsticity Test i\ ...L>..:....__.~ .:r.WI ......;')\.:;...._,.:.\.)~Ji~ J ._~-..I.A:ll y c~ ~~ 

. Glejser 

:(ECM) lY-1 ~ c.~ Y, -

(ECM) \.W-1 ~ c~.J JL<:..;.~ iy<; ,~1 j>--'11 L) .. :...t. .. .WI _~-...LO; j>--1 .:.r J dp-Î 

(SBC) Jl,-..- il...l,.:..:...l J '-; .)W\ 0_;..a.l1 ü~)' ~)> # J)G:. .:.r J ARDL ~)> i\...l,.:..:...~ 

:JWI <7) J)..Gl,.i L? ~.; ~t::J1) -~~ _y,.'11 L? c~_,....ll ci.L,:l.l ül_?ll y...'11 .).w1 ) t.,:.>'J 

~}li ..:JI)I...L.,.o'jJ i..:--:.l~ ARDL ..JI c.~ __...J lY-1 ~ c.~ y. ..:JI.r...LQ.; ~\::.j :(7 ) JJ~I 

~l! ~ j\Al 

[5] [4] [3] [1] 
(2, 0) (2, 1) (2, 1) (2, 0) 

• -0.509 • 0.971 0.631 • 2.144 
dinpt 

• 0.382 
dlgdp 

••• 0.236 •• 0.255 
dl exp enl 

• 0.384 •• 0.317 ••• 0.631 
dlpergdp 

-· 0.272 
dexgdp1 

-· 0.239 dl exp enperl 
• -0 .372 • -0.305 • -0.217 • -0.373 

Ecm(-1) 
0.534 0.409 0.565 0.534 R2-Adjusted 
2.056 1.851 2.129 2.065 Stat. - DW 
39.348 38.06 38.521 39.014 AIC 

. %10 ~ ~ .f-"-' ••• ' %5 ~ ~ .f-"-' •• ' %1 • ~ ~ .f-"-' 

c::.;~\.,. J ._,.,.y l..,a:! <./" ''J''.J '11 c::.;I)..L..:>)'I L) ~\ j>-- '11 L) c::.;l..WI c::.;I) • .!.J 0Î ~l::Ji ~ _j 

1-U J .~1 (.).ill L) jiÎ ~ } J t,$'_,0.1 JLA;)'I ~ Js- _,...ll ~_r.JI J ~}1 }'11 ..,..W 

-~~) ~ .;i JH ~j •? J! ct.:.:s ~.)\....ci'JI ~~ 0i ~ 

2012 ~ j tl 1 t') .)..\.o.) \ 
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J~WI ...1..,s- J.r"'\.i J ,_;. Y..J~ ~ ~li--~ 

~ (,PL..ci'l'l _,....JJ ~~) ~_,.. ;r ~Y'") J:..,...~ ,<7> ~u1 J)..l:l:-1 J)l...:. ,:r [1] c.)_,..JI ~­

t...J..û ~ ~~L..ci'l'l _,..JI~ ô~l;j J}~l c_.)_,..JI ~ ._;:.a.A)I j>.-'!1 ~ ÎWI if_,0.1 JL.Qj"'il ~ 

.j>.-'!1 ô_;:.a.A)I ô_rill ~ I..U Y ,%0.38 t...J..û ~ if_,0.1 Jl.Qj'fl ~ ô~l;j 4-0ij %1 

,y ~.;JI~ (%10 ~J...l>- ~)yi~~~ J ~.Y' )Î ~Y'"J ~i J:..,...~: [3] c_.)_,..JI­

if.Y0.1 JL.Qj'fl ~ ~ ~LJI ô?JI ~ if.Y0.1 JL.Qj'fl ~ l..iS' J Pl JLK.-'fl ~1 ~l:JI 

. J~I 

J ~1 JLK.-"'il ._#1 ~l:JI ,y ~.rJI ~ ~~ J yi~ ~Y' Ji ~Y'"J : [4] c_.)_,..JI­

JL.Qj"'il--,..._; ~ ~LJI ô_;.O.ll ~ ~1 JLK.-"'il ._#1 ~l:JI J1 if _,0.1 ÎWI Jl.Qj"'il t.~--,..._; ~i 

.~1 JLK.-"'il ~1 ~l:JI J1 if _,0.1 

,y ~_;.11 ~ ,JI_,::ll ~ %10) %1 ~ ~~) yf ~~Y' Ji ~Y'") : [5Jc.)_,..j l ­

~ ~UI ô_;.O.ll ~1 if_,0.1 ÎWI JL.Qj"'il JLK.-1 ,y ~.;JI ~J Pl JLK.-"'il ~1 ~l:JI 

.~1 if_,0.1 ÎWI JL.Qj"'il JLK.-1 ,y J~l ~.rJI ~ 

''--•·u '11 ..:..o\)..L-.,o~ 4..,...-J~ \.h.:J.-1 ~ C.) .J J...L<; j)l...:. ,y 4J1 j....o _,:JI f .}1 ~L:JI t./' • ..u 
I..U J .~UI ô} . .:.."'i~ J %11.5~ ~ ~~ 4-.lS' J ..:..o')/~1 Y~ \.h.:J.-1 ~ ..t>- ~~ J:..,...)\.j 

~ J ·c.) _,..J~ ô~ Y'"_,.. \.h.:J.-1 ~ ~ï 0i J , .. k#' 1.5..UI ~ ._,ji _,:li 4..iJWI ~) 6j~ ,:r -4.r. 

\.h.:J.-1 ~ ::..,_ '.....Lv '").!;... ~ J ._}.}JI j>.- \j\ ~ 0 ji _,::li c:"' J J1 ô~ _,JI ~ .r" \.h.:J.-1 ~ '.....Lv 

.:.r----~ ~j ô? y~ ._,jl_,::ll ~ ~ J~ if_,0.1 JL.Qj"'il 0i J1 [1] c.)_,..JI ~ <-0.373) 

.%26 t...J..û (t-1) ô_rill ~ ~1 0jl_,::)l j)t.:.,:.l 

:(Stability Test) (.~_,.JI 1'_;::,..1 JL,::.o:-1 -

,y ~ 'l' 4-_,; ~ ..:..ol_r-A; ~~ ~Y'" J ,y Uy . .l..ll o..U ~ -... ... Lo:..:.-.U ..:..olil,.,JI ~ ,y ...\S'\.:; l.?(j 

l..iS' J ,(CUSUM) ô~JWI .jlr.LJ ~1.)1 t._,.....;1 :j:.- ~..i.J a..,.....L:11 ..:..ol},.:>-'l'l ..t>-Î ii..L>..:...-1 

r-i ,y 01JL,.:>- 'l'l 01h ~ J . (CUSUM of Squares) ô~ JW1 JI _,.,li ..:..o~) ~1.)1 t._,.....;' 

1.5-l.o J ,..;...o\.il,.,JI ~ J-~ _r-A; ~~ ~Y'" J 01.,.,;" l/ J ~ J-/Î ~y.. ~\j J~l I..U ~ ..:..oiJl,.:>- '.}1 

• ..u ..P 0Î ..:..oLiy.l..ll ,y _r-!...<JI ..:...> RÎJ . ..~..o'il ô~ ..:..ol..LJ.I e:: ..~..o'!l ~_,k ..:..ol..LJ.I il>........;IJ )_,A.:.-.1 

.ARDL ~ 4..,>-l..,a... t.....li. Wb ..:..oiJL,.:>- '11 

2012 ~y d 1 ~J ~..wl 



) )\.,;JI ~ J.r"l.i ) ..; Y.J) ~ y\..>-) 

~)l ..:.,.l_,.,.....aJ ~ l ..iJ I )~~~ c.)_,..J tk.:l1 ~ ~ •J ...L<J.I ..:.,.')I...l.....li ~~ ).?~1 ~ 

j>-b CUSUM of Squares J CUSUM ,y jS' u!) _,.:;>-~ y \JI ~~ c} J 1.)1 .~ j _,ll 

J CUSUM ...::.,.1}.,:>-1 ~ w ..:.,.L...Iy . .UI • ..u ~ ~ _r:> ~ J . % 5 L> ~ ..L:.&- '->--)-1 ) JJJ-1 

.(1975) Evans J Dublin ,Brown ,y jS' t.p-_;il J I CUSUMSQ 

]~ :J---------------
11n 11n 111112 1987 1992 1997 2002 2001 2009 

lheshi!to!IWielrep"ese'lltriliCIIbol.nllatS%s~le'<l!l 

1~ ~ H~ 
~ -- 1 1 

19n 19n 1962 1957 1992 1997 2002 2007 2009 

ThestaiVtCiilelfiP'e'lrltcrikalbculckat5%s~le\fl 

1 ~ 
'l ~·----- : - : -- : ----------

1972 19n 1982 1967 1992 1997 2002 2001 2009 

ThesQ9tlinesr~~QSirialblbol..nSat5%~le'A!JI 

2012 ~ j "1 ~) )..WI 

: JJ~I ).l..P~I 

lm~ 
19n 19n 1982 19117 1992 t991 2002 2001 2009 

Thes~linel~enlairiCIIba.JncilatS%1~Ielel 

}~ 2009 
1972 19n 1982 1967 1992 1997 2002 2007 

lhe t~IM:repaerllcritcalbculdlâ5'1o~le\fl 

l -~-
1972 IBn 1982 1987 1992 1997 2002 2007 2009 

lhes.,.linelrepes.Watkilllbcu'dsatS%~IMI 

0 
1 



· ~ ~ ;j~· 
~ 1~ 1~ 1~ 1~ 1~ = = ,_ 1 -------- : -- : -----------

lln 11n 1982 1987 1992 1997 2002 2001 200J 

ll-. •nigllliiMrtpe~enlal'ial bol.rldsii5%~ IIMII 

..:..>\)..Lp~ 4..,-.:l'-! CUSUM o) JWI J l_r.ll ~1_;.11 t_~l JL,.:.>-1 Ji ..b. 'YU <)l.JI r" )1 j)l..>. .:r 

':~ ) ).J..>. ~ [. ~L...:..il ~ )_;.:....'JI .Y t_j J! \~ -..,. _f-1 ~\ ) ).J..>. j.>- ..k...) yü ~J ~\ 

.:r ~ J . CUSUMSQ o) JW1 J I _,.,li ..:..>~) ~1_;]1 t_~l JL,.:.> 'J 4..,-.:l'-! ~~~ .._,...,;; . %5 

j:_,kjl ..L.o'JI ~\.:;; ~ jûÜ JjlJ ~..IS .}1 "-•·u'JI C~L...:..il ~ \...\.>........; \) 1)_;.:....1 .!.l~ JÎ .:;:Ul,.:.>'JI .:,.;..L. 

.L)...Lll o _r.-.a.AJ I o _;ill ~\.:;; ) 

JL,.:.>'J MWALDoJ_,k... ~_).Toda and Yammamoto (1995) uJ) ..:....-~\ 

JI.._,..-. ~~ J' jJI \.il ,..:..>W:.~I J_,k K J:i ..!...,.>- VAR(K) C ~ ~ ) ~ J.s- Wald test .JJ1J 

Doran (1996) L \J) ..::...:;! ...L<.IJ .~...WI ~) ,j.s- P ' j>.-1 .:r (z2
) J(F) <.f'L...i ,j.s- .JJIJ 

~~ .:r Granger Causality _)..1) ~ JL,.:.> 'J MWALD ~_). Ji Ram.baldi and 

-..,.)) .:r t>y.......- J.s-i dllllU J:iJ VAR(K+d"",J_~-...L<; ~ c,>Î VAR C~~ ~~~'-! L>_~-...L<; 

:(JJ'JI )..Lp)'l) ~l::ll _,...JI ,j.s- ._,...:...~ J \..>)~! c!.Y: ,_,..;~ 

K+dmax K+ dmax 

Lexp en,= a 0 + L:a1;Lexp en,_;+ L:a2;Lgdp,_; + &, (6) 
i= l i= l 

K + dmu. K+ dmax 

Lgdp, = /30 + "f.B. ;Lgdp,_; + "f.B.z;Lexp en,_;+ E, (7) 
i= l i= I 

/32; = 0 a 2; = 0 ll (~ ..!.>.-y 'l) ~...W I ~) ._;tl J ~- 'J '(7) [..) _,...J IJ (6) C~ _,...JI ~ 

.JI_,:]\ ,j.s­

.}1 )..l.i'J\ C ~li ~P. Granger Causality _)..1) ~ JL,.:.> 'J J...WI .JJIJ JL,.:.>-1 _~-..lA; ~ ( 

~):JI • ..L. _r..::; J . (SUR)Seemingly Unrelated Regression L:/\1. ~.T' .r}- J~ 

2012 y.-:,_,; d 1 ~) )...W\ 



J.:.Li.ll ~ Jr"L; ) ..; Y-J.:. ~ y lA--.:. 

t,>Î) !.l _;..::.11 J-l5:.:li c.rSl.=:- ;ü T" ._,...lk.:; 'Y tA Zapata and Rambaldi (1997) _?~ W' 

.(!.l_r...:-. J-150 .,;~ yl,.Ç. L) ~$>')~'Y\ ,J.r! ~-

JL<.i)fl J t,>.:.l..a.:i'YI _,..JI Lr.:! ~~ o\.i.l ..,; ~ ,,J<.,kJI L>...ll.l L) Toda Yamamoto test J~l { 

~ .:r.i ~\.:.11 ;;J~' ~S>" _;.;ü 0 _,;w t,S)2JI <..J"L. . .\11 ~"""...l,j tY' 4....-.J-1 ui)..l..o".tJ w~ ($' y<.:ll 

~\.....:.- { ) (2) </' ) ...,....u, Jkt,:.ll ..:...l_rj )\.,::.>-\ { ~1 ;ij")W\ .t;l <..J"L,il ) .!.l _;..::.11 J-l5:.:11 .,;~ 

._,.).:. </' J~'YI ~ o~_,.>t... ..:...l_p.:...U ._,...;t; ._,.).:. ~f Lof (AJC) J(SIC) Jt,.... ,y üJ\k;l 

Js- ~u ..::...,\>.. J . ..::...1? (3) </' ; _,..Lo~ ~.:.; )~' <J .,. J..UI Jkt,:.il ..:...lfl .:.~ 0f t,>i . (1) o..~.>-IJ 

:JGI _,.,..JI 

Toda Yamamoto~):> ,p.~ ~$.ill~ j,-1) J~l :(8) JJ»,i 

~~'YI ..UI) i..WI '-:-P) d )..l..o)fl 

~~\ 

0.359 2.04 Gdp ._,..,...;'i Expen 1 [1] 
0 .0018. 12.65 Expen ._,..,...;'i Gdp 1 

0.986 0.027 Gdp ._,..,...;'i Fonc 1 [2] 
0.033 •• 6.799 Fonc ._,..,...;'i Gdp 1 

0.490 1.423 Pergdp ._,..,.....; 'i Expen 1 [3] 
0.004• 10.71 Expen ._,..,.....; 'i Pergdp 1 

0.360 2.038 Pergdp ._,..,.....; 'i Exgdp 1 [4] 
0.101 4.587 Exgdp ._,..,.....; 'i Pergdp 1 

0.333 2.194 Pergdp ._,..,.....; 'i Expenper 1 l5 J 
0.0013• 13.22 Expenper ._,..,.....; 'i Pergdp 1 

!10) !.5 ,·!.lL>_,:-l.l ~ ~~ *** ) ** ,* 

[5] J[3],[2],[1] ..:...l)..l..o)fl L) i..WI '-:-P) 0f ~ (8) JJ..l:l,.\ L) '-PJ~\ ~\:JI j')lu.:. ,y 

....,....,.,. _,il t,>.:.l..a.:i'YI _,..JI 0f ~ ~ Jl_,::ll Js- %1 J ,%1 ,%5 ,%1 ;;J'Y.:. L>.r---" ~ '-P _,;_,... 

~ü ..15"' Y.J l..i.... J . .ll,JI L) ...,.._. _,::]1 ~UI :i,....l,-1\ L) ~.~.:LI ..:...\.p.-_r!l ...,....,..... y- p>- 'JI ..û.JI j')lu.:. ~\ 

2012 ~j d 1 r--'J .:...WI 
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