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ù.....LJI y\.....4 r _,.4: 
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[1] Min2:f=16't- Y/')2 + ÀLI-1[(yt+l- yt)- (yt-
Yt'"-1)]2 

•-4-' (y") .;...;lS' L...lS' (À) ..:..~lj w..<.; ,(y'") ù.....LJI ..~.:il ...,_)~ ~ r~ (À) w..11 .J! 
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!l_r.:: if\5:Ji ~L:J\ .Ji -li. <.f.rJI ..:..Lo..L.<> if~/~ !lLo. .;...;l$' 1~! L>_r'-Î ~\.j if) ,o_;:-? 

Benes-N'Diaye(2004)5 
yi ~~....,.J~ rl..l>..:...! L.o. ~_, ..:..l.;l,ll if~} J.-~ 

.:r-15:ll ~WI .1-...\Aj. 2 .1.1 

1 Emi Mise,Tae-Hwan Kim and paul Newbold (2003),"The Hodrick Prescotl Filter At Time series 
Endpoints" Discussion Papers in Economies N0 03/08, University ofNottingham,NG7 2RD,UK 
2 Andrew Harvey and Thomas Trimbur(2008),"Trend Estimation and The Hodrick Prescott 
Filter",J-Japan Statist.soc Voi.38.Novl /41-49 
3 Odia Ndongo,Yves Francis(2006),"Datation Du Cycle Du PIB Camerounais Entre 1960 et 
2003,MPRA Paper No.552 onl.http://mpra.ub.uni-muenchen.de/552/ 
4 Beveridge, Stephen, and Charles R.Nelson( 1981 ),"A New Approach to Decomposition of 
Economie Time Series into Permanent and Transitory Components with Particular Attention tu 
Measurement ofthe Business Cycle, Journal ofMonetary Economics,Vol 7 ppl51-74 
5 Benes,Jaromir-papa N 'Diaye(2004), "Multivariate Filter for Measuring Potential Output and the 
NARU :Application to the Czech Republic" IMF Working Paper No. 04/45 
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• ..u J ,~1 t: tWI ..:.;t_; ._}>l_ril t: Cobb-Douglas -.lb t. l..,;! r-=: C l:i'fl -..! .) f...l.A.;] 

Epstein-Macchiarellic2010)
1 

-..:..tS:.i1 _,...J i o~J ~ ..L...:,.j ~JI ..:,;~.)~ Il) l..t>.- wL:. ~.;k]l 

._,.iJJ -.lUI .j -.lb ~UI ~ , Cobb-Douglas C l:i'jl -.lb J.:.,k.:J w JJ , Konuki(2008) 
2 
J 

cTFP) c_l:i'il J-I~~~ ~l:i'j l Jl"-iW.'i~ , JUI 

[2] Yt = L~. Kf 

Joly ~l:il j....; (At) .? ~ ,JUI ._,.iJ (Kt) ,-.lU I (Lt) ,~UI (yt) .? ..:...,;.. 

t..,..S.. él ~ él~ .br-~ ~ ~~ t: tWI ..:.;~ '-"'\.;LI ..j>l_;;.i~ ~~J , (TFP)c_ l:i'fl 

.~1..!.:>-l_,ll t?JL.:i ~UI ..:,;\.;J/ 

J\K,-l if éJ _,5:.\.1 JUI ._,.iJ ~ J ....;~ JUI ._,.!J .,j fi ~ â...,ci'j l .j .:r.,LWI .)~ \Â~ -.lUI .,j _rü 

..:.;w..L::.! ~1_; JUI J'ÎJ ~ J frA: ~.;kJI o.il w JJ ,rll..ùl éJ J_r:.-11 ~Jo ii..J.>..::....,~ ..:.;1). . ..=... 'ji 

.~ L..J I ..:.; l).4!: ..... 'fl 

[3] Kt= ft+ (1- </J)Kt-1 
J.w j:-é(cp) J ,(t) o?JI l) JUI u-iJ .;x Clt) ,(t) o?JI l) JUI ._,.iJ ~J Kt j:l..:...,;.. 

'-"'\.;LI i ~~ i~ ,Nehru-Dhareshwar(1993) ~)> t. 1..,;1 él\,9 '""""J ''-?_,.:-JI .!J~'il 

: JUI ._,.rJ ~ J U-.L.... .:.~-~ l) K ( o) JJ ~~ JUI u-rJ ~ f. 

[4] Kt= (1-<J>)t. K (O)+ .L f:~ It_ 1 .(1-<j>) i 

1 Epstein-Macchiarelli(20 1 O),"Estimating Poland's Potential output : A 
production Function Approach",IMF working paper 10/5 
(Washington:Intemational Monetary Fund) 
2 Konuki(2008),"Estimating potential output and the output Gap in Slovakia" IMF 
working paper 08/275 (Washington:International Monetary Fund) 
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~Ju-}! ~ )..l.il ~ J)l.:. .:.r .!.il~ J JJ\11 ) .• :::.....'il W _~-...L.O; ~~,Dhareshwar(1993) 1 

.:.r JJ \Il Jùi U'ÎJ yl->. cj Î ( 1) JJ \Il )W:..... ~ • )..lili ~\ ~\...L:>...:;....l r-=:) .:.r )1 .}&- )W:..... 'i' 

:;;,)\.:Ji '-bl....ll j)l.:. 

[5] K(O ) = Î(l)/(g + </J) 

~ J) -.!L.....li) ~\.:JI -4' ( ...;( _? ..\.J~ _~-JJ:.I .y J'l? _r.-]1 ~\.:JI .f J ..w .k.... p (g) j.:1 ~ 
_Ji yl->. ~.;.,. r-=:J ,J..l>dl ~ cj ~..1.,11 J,i (Exponentially Smoothed) t.,....i JW:.....'i i 

~ r-=: .Ji ~\11 .:.r ..;i .:.r ~ )1 .)&- if '":}..S. J~-y Ç '.lb ,y ~\.:JI Solow Ji~ TFP 

cj ..;.. lpO.;ll ~ ul_r._;.. ~\ ...L:>...:;.... ~ .!.ll~J 'J~'i i cj f_l::;'il Joly- ..;..l..i_,s:i ~_,JI..;..t;')\.:;>.'il ~y 

[ 6]-.!~1...1 1 .:.r TFP _ji JLO:..;.l r-=: ..;li { .:.r J ,J...JI • _;; J Jùi <.f'ij ..;..l..i _?.... 

[6] At= YtfL~.Kf-a 

~~ ...L:>...:;....~ w~ L..i ,..;..)l.:.w ~~ ~~ J..&- J_ra.:LI l?JJ_,.,a.~' .:.r ,.:.r~.S:.~' ~u1 _~-...L.O; .:r<.r.. L? 

l..i..o. J~l .:rV.. ~ ,Jùi U'Î) rlü.li ~ }J j--I.S:JI j')~.;.:...... 'il J>lfll ~ ,Jùi U'ÎJ ~) .yi.S:.ii 

.\],'il J~l r-=: tS _r'-Î '-:,>-l..i .:.r J ,Denis-al(2ÜÜÜ) 2 ~\..,a:;i~ ;;,llr.'il ôL)cil _r. _;...) ~ )1 

~~ :U...J..... '-!l!.l:. HP _j1 ~ '-!~'J [6]-.!~1...11 .:.r 4-# J_ra.:ll r-=: ~~ TFP _ji ...u...J 

'='..u'J NAIRU _ji _~-...L.O; r-=: ,-.!~ ~~ ~~ .)&- J_ra.:ll ~ ~..._,j L..i , TFP _j~1 

J ..W.i Jii..H U'L... \Il I..L. .}&-J ,.1 _,.,..1.1 Ji ~_,.,...,.J I Jl ~\ .~ J:.'-~ l?..\.JI -.!~1 J ..w ...;~ j fi 

J ..w ~ J)l.:. .:.r NAIRU Ji .)&- J_ra.:ll r-=: ....:... J NAIRU _j1 t:' .yi.S:.Ii ~UJ ~~ 

,~jl_,:ll -.!Lk)i J ..w <..1"'\,AJ Jt,..... ~ '='..\.JIJ ,.\],'il 0_?.... Jl Kalman ~ ~~...L:>...:;....~ -.!~1 

.!.il~~ ,Epstein-Macchiarelli(2010) -.!~1 •_,.,..; <..1"'\,AJ ~/ ~ '='..\.JIJ l?JY 0_?....J 

~- .!.U~J '(,)"\,Ali philips ~ ô~ j)l.:. .:.r l?JJ..U\ .J_,s:li .}&- l?Y, f.~~ _~-...L.O; r-=: 

1 Nehru-Dhareshwar(1993),"A New Database on Physical Capital Stork:Source 
Methodology and Results "Revista de Analisis Economica 8(1) pp37-59 June 
1993 
2 Denis-al(2002), "production Function Approach to calculating potential Growth 
and output Gaps :Estimates for the Eu member states and the us"Europen 
Commission Economie paper 176. 
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~UI ;...\..Aj Jl J_,..., _,JI .:..rV.. Jl::li.;J .philips
1 ~ if ;;__,..;.~ NAIRU _ji J\.i;,.;.l 

Adamu(2009)ifL<JI 

Cobb- Douglas c_\::.i'jli.ll~ .~-..w. 4 . 1 .1 

.;..l_r..A.:il 01-0 -.:...oJ , (2010-1970) ;;_rA.ll ;1_rJJ Cobb-Douglas c\.;;)11 4.lb ;~ r_,;.; 

-y~ 4lb (.)(Y) t)-<Ji CL:;)II .f'- Y"J:(PIB)itll J>-i..UI ~Ui :tf. LS <../" 4.1\..UI o.il -..;_,5:11 

~- ~ Cobb-Douglas c~ .J (.) (L)4.il-JI ~ .f'- t,>.iliJ(EMP) JL-JI .)~ <..f''N J.) 

.)~ ~ <.fJ ,J/~1 if 4.i'h ?i 0~ _p-~1\..L•J ~1 .;..~L.. Ji JL-Ji .)~ 4.il-JI J'LAi 0Î 

j_,...,)U Î\J-1 ~1_;.]1 •)l_f..l (.) o_p-~1 o..i....> .;..l:Jl..a>-l yl,A] ..:.l..bJ ~1 .;..~L.. if 'i-4 JL-Ji 

t,>.iliJ -..;.ç. w. r•(pro:xy variables)t?J.r" il.~..>..:...! ~ (k)"-.,Jl..a>-l yl,.O.J I}>;: (ABFF)~\!.J I 

4.lb ~\.:5" LS:..c_ ...;\-! )l_f..i.; '-...:>\J..IJ O,LJI d_r..A.:il .b:.~J ·~\!.JI j_,...,)U Î\J-1 ~1_;.]1 ;;,.._,; (.) j!....:: 

:Jl:.ll_,.,...;]l Js- J''N ).)-y~ 

[7] 

Jl>.l~ .,:lb) ,~1 J-<...:.11 J! 4-1-!yi 'iJÎ ...,_....,. ~ ...;\-' 4.ii..UI o..i....> t!..... _;.!...\..Aj ~ J' jJ) 

:tf. LS Jl_,..:....ll ~~ '.jl.Pl ( 4.1.)WI (.).} Js- ~~ ~JIS-}11 

[8] LPIBt = LA + aL(EMPt) + ~L(ABFFt) + Et 
~;. il.l..>..:...~J ,.)..~.o.:..o ).!.il c~.J J-<..!. ..i>.G J'""Ny-y~ 4lb 01 :c_~~~ .~-..w.1 

(01 )JJ-LJ,.i (.) yi csu Js- J_r=l-1 { 4.li..UI .;..l..W )..l.i)li -..b~....o .~-...I.A:.l"OLS" 

(2010- 1970) ~_pu "Cobb- Douglas" i.ll ~ .~-..w (01)JJ~I 

1Adamu(2009),"Estimating potential output for Nigeria :A structural VAR 
Approach 

~:,: ':~"~: 1c~~~:1nce on Econome~ie7l~yeling fm Africa. "-"'UI J ,c.;" "< 



JJ\.>. <$ )l.f.-1 ~l.,a.:j'fl u'-:,ll..a.>-l .:.r ü')\.b.;j o y.ûll <.J""j..j.. )~-.._,., _,5' ~ '-!1.:5' ~- J J..U,.I ~\..:; .:.r 

:JI.:ll J-<..:JI ~ c2010- 1970)•_?.11 

Variable Coefficient Std. Error t-Statistic Pro b. 

LEMP 0.074550 0.189578 0.393241 0.6963 

LABFF 0.402822 0.056405 7.141662 0.0000 

c -1.774727 1.193005 -1.487610 0.1451 

R-squared 0.761657 Mean dependent var 3 .739831 

Adjusted R-squared 0.749113 S.D. dependent var 0.827822 

S.E. of regression 0.414645 Akaike info criterion 1.147565 

Sum squared resid 6.533345 Schwarz criterion 1.272949 

Log likelihood -20 .52509 Hannan-Quinn criter. 1.193223 

F-statistic 60.71715 Durbin-Watson stat 0.211866 

ProbcF-statistic) 0.000000 

LPIB = -1 .7747 + 0.0745L(EMP) + 0.4028L(ABFF) 
:JL::ll _,.,..JI~ ~.lE J r:J~ }JI tJ ~ <.,>~WI ~1 ~ -.ll..tll oh '-!1.:5' ~-) 

P/B = e-1.7747 EMPo.o?4sABFFoAo2s 

{9] PJB = 0.1695EMP0 ·0 7 45 ABFF0 ·4023 

:.}.. \...S' c..i\5'" oJ..ûl.l ul..WI......,.; .:.>1-i ~J 

A = 0.1695,a = 0.0745.{:.? = 0.4028 

:<$~\...d~ IJ ~L..--~ 1 ~1. 2 

.:.r (74.91%) .JI~ JUI <.J"!JJ J..--11 .:,! ~1..::.:..11 .:.r ~.lE ~J <"-!~ C~_,..JI uW..... .Jj 

.:.>1-i Jl.:l~J 'CG'fl J--l_y "-.,>.-GJ j....; (TFP) J! ~.? (25.09%) ~~ ~~ Loi ,~L:JI 

1~\-i ,\... l>:-j ~ J...ll Cl:;'fl '-iJ.r' .JÎ ')IJ <"-!~l.,a.:j'fl '-!).JI t: J!l_,::; I..L.J <"-.,>.-y tWI J5' oJW.J 

2012 ~j d 1 ~) ~..wl 
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JLS ~ JJI.b J J.&- JJ.û.:;. 

J--4 .:....,..-~)-lA... Y'J (0.074%)_---! ~.f. r_G~I.J\,i (1%)---! ~L..JI r- ~Jl 

~l_;ll r- o.)\;j 0\,i JL:l~J ,[;.)La.;;) "-l_r.Ü ~ (~) '-.WI Loi ,-.]L..J~ r_G'fl Jis ~ J..&

l;.)l..,a.;;) (~)la) ,y J5' .._,_; J_,.,.t .;:...~~ Jj4,;W.'f~ r_G'fl r- o.)\;j J)l,Pj;. ~\.:JI j_,....,)U 

,JUI J'ÎJJ ~ ~...ld-1 ~G'fl ~\.;;y) .J\...U.s;: w i (,>Î ,(0.1]~ oJ~ ~ .J'J ~~J 

,y-.......;\.>,..::... -.lb ~(2010 - 1970) o_?.JI J")l> •J.ûil r_G'fl -.lb .Ji J_,.;.Jt <..r~- ..... ~ ~J 

.;:... '-,ll..a.>- 'fi ..:.>1).,.:>· 'f1J ~.)l..,a.;;'f l ul_,..,;. _;l i C: L ~_,_J I _;ji _,:li~ (a + ~ = Û. 4 7) .....,_ J.UI 

. LS ..r"" Î '-p.- ,y pl J '-p.- ,y ~UI ulpOS _;:-As l) ~ .) l..::&-'f 1 

~ J_,..d-1 _;:... ,(TFP)r_G'fl J-ly- ..,.,_Gl J..-c. ~Lo Ji ~}#1 J_,k.:JI Ji yl.....> .Jl 

.~1" TFP_r ~UI a.,.:.. )1 U-L..U HP _jt •li.! J~!_;:... ~~J "Solow' JI y. ,y 

._?1_?) r-=: 'J§""J.... _rU wJJ 'CG'fl J-ly- 0 J-1.5:11 J-1.5:11 J')\O.::.....'jl ~ ~~ ~UI ~ 

~~ HP _jt ~ ~l:.c. ~ ~~ TFP _jt .:,i LS ~WI JUI J'iJ ...~.,-.<:>) J-1.5:11 J')\O.::.....'fl 

.~t TfP_jj 

,NAIRU_J1 J...lZ r-=: J..Wtt..L. yl.....> j>--i .YJ ,~1 ~~ J.!.A.o J...l.Qj Jl cl=i .r->-'11 l) 

{ .:....,..- Epstein-Machiarelli(2010) y _,L'; '-iL:.... ..,.,_,Li tl,;! r..:: .r->-'li t..L. J...l.Qj ._;o_;JJ 

.J.r<....J UPt •li.! Jl Kalman ,_j--o~_;, it...l>..:....~ _,.-'11 JJi l) (UPt) -.1\k.,Jt J.J.A.o .!)..,...(..;; 

:Gt'-'JJ.) 

[10} 

UPt = ~tt.-l + UPt-l + llt 
~lj':tJ ~J ,~lj~ y _r-a11 Jlr:-JI ~1 ~ ~ ~- ~\k.,JI .\.i.j ........... J r-=: ....:... J (11} 

.)WI ~j_,:ll tl" ~~ iid ~ flt 0i ._;, AJ llt = llt _1 + Et .Ji '-'i ,"-:SI__,..!.s- 0 ~ 0~ 

J-_,b -.1\k.,JI J.J.A.o r-:' .!.l_r::; .Ji </'Jo.)~ yl>-~ llt..:r-~ JL;:.>-'fl t..L. &'J N(0,0.01) 

JL.....i l Ç!l..i.ll )-li'fl c_~_,i. ~ ~ (,S"JJ.UI .J_,s:l.l U..~ r'J ,Gordon(1996/ ._..~ LS..UI 

: J L:J 1 j-<..;Ji J.&-

1 Cordon R.J(l996),"The time Varying NAIRU and its Implications for Economie 
policy"NBER Working paper 5735 

2012 .r.--' j d 1 ~ J .)...W\ 



JLS ~ JJ1.1 J ~ J).ti.:;. 

Gt = <f>Gt-1 + <f>Gt-2 + <f>Gt-2 + <f>Gt-3 + Gt-4 + tVt 
[12] 

:Jl:.ll _,.,...JI ~ ~ o)l$. y~~~-

IN Ft- INF; = {J(UPt- UPt) + ôzt + Vt 

[13] 
)J_,::-11 ~~ zt) 'ti_,:ll ~~ J..J..v !NF;~ ,~1 ~~ J..J..v ..1-...lZ JNFt,J=i ~ 

JW~J INFt = INFt-l .:>i .;o fÂ'..J ,\,bl1 -L>- y. VtJ .;o _r<ll ..::.,.Lo..L.p y~ 

:<J'ilS' c~r-01 ~ ( .:rJ ~INFt = INFt- INF; 

MN Ft= p(Ufl- UPt) + cZtVt 
[14] 

)..JJ.~I ~y Îl..l.>..::....oj ~ ~.UJ\.bll -L>- ~ ~ .l.l,;Jl )Y'"J J~....:.>-j.:.:::,; 'Y (14]•.bWI 0! 

:Jl:.ll _,.,...JI ~ <JI.i.ll 

t:.IN Ft= PCUI{- UPt) + y(L)L1INFt-1 + S(L)Zt + ~ 
[15] 

0P- ~ ,~Lb;)'l ..::.,.I?J )J~~ ..::.,.lpS' ù(L) ,y(L) J~(L) ~ ,~Lb;)'l Jr (L),J=i ~ 

\JÎ .:.:::,; J ..l-..l.4:.!1 ~ -.....J.>..:....J.I ui_;:,A.:ll Jl.,>l r-.:: ~.15' , l)....L ..b.,; )1 j)- \.bll -L>- ( q) j=i 

~ LliNFt+l o..l>-1) r_ûj •A ~~ J..J..v ~ ~ )..JJ.! ~~.r-1 {)..lill c~ _,...01 ~)' ...s"L.... 

MN Ft ~1 ~ 1)'11 pA:ll ~.15') ,[12] ;,bW~ )§".ill ~_rll Jk ~(Gt) (,>J)..UI .:>_,QI 

ZJZt+l )J_,::-11 ~ ~ïJ -.....LO.:.. •AJ L11NFt_ 1 o-L>-IJ ~Lb;! •AJ 

:Jl:.ll _,.,...JI~ ,ti.:Ji ..:.,..j\S' L1/NFt __l <JI.UI )..JJ.)'I ..1-~J 

[16] 

8INFt+l = -.117Gt + 0.0948INFt + 1.018INFt-l + 0.32Zc+1 - 1.6Zt 

S.E: (0.09) (0.03) (0.039) (0.012) 

(0.021) 

P-Value: [0.24] [0.001] [0.29] [0.02} 

[0.064] 

2012 ~j d 1 r-'J )..WI C!p ..::...;.r..L:.ll J )~'YI~ 



Adj .R 2 = 92.5 

~~ '-ll,b.,JI J..w (Û2)§-:JI ~J ,l,JL.=-l J_r.<.. (R2
) ~~ -4..l>..:l1 J-1..... 0i ~ 

..:...~-4x ..:_j f' .ti '-l l,b.,J I ..:...'l..w ..:..Loo ti.! c:r. 0! ..:.b- ')1... .:r<s_L. J ,NAIRU _j1J 'l)ji_,;JIJ 

u~_,:.....- <J .....,w1 ...,.. }JI .., ~L,a.:.i)f l -.....w E"IJ 1J..o, J ..::...~ 1 ..,~~ <J ll,.....ll ..:..~Li;) )11 L....,... '1 

_}.I..All l) 4-,->-L,.. (.,>~l..,a.:.i)f l ) _;.:....)I IJ ~IJ J501 0jl_,.:)l ~ J! ~ ...:..;1.5' .}IJ ..::...~ 1 

_;>-Ï ~· ,~L,a.:.i~ l)}JI J-'uU)fl '-;1~ C: ~ -.1 \J.. I .J..o, ..:..> r=--! .ti J ~}JI '-l l,b.,JI l) op-S' ..:..>~ 

Js- ~JS' _r:YI ~ t -.1~ iw1 M)fl l) ~ 0i -._?JI .J..o, l) ._,~L,a.:.i)fl u ." .. ..J1 ~\,k.:.... ! 1.:.! 

. .J l)}JI c..S _,:-11 

cNAIRU) ..J1 , cKalman)~_>'J::l l ,r 1 J.J\h.:l l J..w :c02)~1 

U'EFFECTF 

2. 2 .J.,.,.,...~~~~,...,.,-,...,.,-.........1 
1970 1915 1980 1965 1990 1995 200J 2005 2010 

2012 ~j <1 1 ~) ~J.....ll 

LI'NIIlU 

~~~~~~~~~~ 
19701975 19801985 1990 ,ggs 2000 2005 2010 



JLS ~ JJI.b J Js- J).J,j J. 

_ji U-L ;:::P J { ~ (Û3)~1 ~_p...,;.__,; ~~ J..Lt.o J NAIRU _ji ~ ô':>WI t...i 

~~ J..Lt.o Jü..o NAIRU 

Al~IJ ~1 .:t.:-1 4!~1 :(03)~1 

5 

4 

3 

2 

1 

0 

-1 

-2 

-3 
1970 1975 1 980 1 985 1 990 1 995 2000 2005 201 0 

1 --INFLATION -- UPNAIRU 1 

~ JI..<:..!.! 0\:i ( .:.r J ,~l.b.,J.l ~~ LS_,.:-tl u-:-:1' ~ .:.r y.l...il.IJ NAIRU _ji J ..Lt.o J:.c
:'-:,l\.::Jio':>WI.y of-~ oJ~ r-=: ~1 ~\,b.JI 

LUP = L * (1- NA/RU) 

[17] 
J-l_y) 6.5") ... :...1.1-..,......; J~>- ~~ ..!.U~) ~l..A.LJ ~1 LS_,:-l.l J...I.Aj i? -..:..) J...JI •_,;(L) J!.é ~ 
'-.:-otS:ll ~~ il...l>..:....~ oy.l...il.l Cobb-Douglas ~b J.:J.; ~ J8~J , J.-JI ..:.-\$-L... j:.. LS..r:.Î 

..li J ,~1 ~UI Js- J_,_,ll 0~! r-=:'C G)ll j-I _y- ..,.,.,_\.:;,;) J._s; ...,.._;t.,. J! ,~1 ~IJ JUI '-"'Î) 

(Q4)~1l) .y\S:JI ~UI Jü..o ~1 ~UI ;:::PJ { 

2012 ~j d 1 ~) ~..w l 



1 -- YEFFECTIF -- YPOTE NTIE L 1 

~~ • _,:.J ~ l.i..> J (2 00 4- 19 90) .:r o.J..:...ll • _;:.J.J '-,JL... c ~l • _,.,.,.; .!.\Go 0i 0:,: '-'.ill J 

..Lt; \... ~Y' • _,.,.,.; ..b..:.-JI-; ~..lb ..Lt; {. '"';, l,a;j '! 1 }_,.Q:... '! 1 L'\.; J. ).k l L) '-:;, l,a;j '! 1 ..;_, l.. ")l...:, ~ J--J 1 

o_r..>-~1 ..;_,\s.\..Oj"J'JI C: ~'-'.ill/~\ Y"J''-';,l,a;j'JIJ-lA;'JI C"t.;J. ;;J;.../ j)G.:. l.i..>J 2004"-:..... 

.~UJ a.)....Ji _,..JI ..;_,\}.M.- \.l~ JI 

\ ?J IJ:-1 yl...J.. I J l.lf:-ol ~Jij.. \ Wji_,.J 1. 2 . 1 

~ }1 ..b..,.,;.J o )...\>.- p~l ...;Î U ~ rlJ-1 J-">-l..lll ~UI Js- ~ JlJ-1 0 y...lll ~ }_,.Q:...l j:l;, 0! 

,Ji y~\ U" j) (.$ _r'-~\ .;_,\.s'~\ 0Î l..k '~ JlJ..\ o:> _,._,i -'>-Î ~ \.il ''-' Jl}-:-1 ;,l,a;j~ '-:,]~1 

if'" JlJ..\ .:r-..lll )?! j:l;, 0Î ~ j:, -..;.,. J ,~'-! -:-.,J o ~L,ll ~ ~\ ..;_,\) .... :.: ...... 'JIJ ......,lJ-1 ..;_,~_,...JI 

frkc = -Ed . Tcnpc 
PlBr t-l l+Tcnpc 

20 12 ~j <1 1 ~J ;,.W\ 

(t)•_;:.J.J c_j~i '-'j\J,.I ._,.,LJ..I: NXt 
t-1 •.rW ilJ-' .j>-I..UI ~U1 Js- '-:,>.-)..:l-1 0y...UI 0J:}! ~ : Edt-l 

(t) •.rW c~~ ~'i' _,..JI j.M.-: Tcnpt 



JLS ~ JJU. J ~ J)..û J. 

U ~ (2010- 1970) o_;.A)i J~ t,>)i_}:-i ,)l.a.;j~ ...j~i t,>}.:l:-i .Ji_r.ii yL....- 0! 

.·,\fi 1C' •li ·, wi •\::Ji 
':?~'-:?··r::: 

J~J.) ( 1 6 )-! J..lf:-liJ ~i ':?J~i ~Jir.ii : (OS)~i 

35,000.------------------------, 

30,000 

25,000 

20,000 

15, 000 

10,000 

5, 000 

1975 1 980 1985 1 990 1995 2 000 2005 2010 

1 - N XEFFECTIF - NXCIBLE 1 

(1999-1970) o_;AlJ J--"1' t,>}.:l:-1 yU-1 ,ciFS)'-:,lJ..Ui'-:,)Lll ~.::AL=-)II:J..u.\.1 

(2010-2000) •.rW J--"11 t,>1 lJ:.I ._,.,W-1 ,JI_}:-1 ~ 

:'-:,lUI o)Wi J~~ ...j~l t,>1 lJ:.i .Ji_r.-ll ~~ ~ ..;,~L....-

d • .(!):r Ed Tcr.pt 
if (P!Br·Tcnp • • E ,) vl;L..a.>-! 01 <.!......>- - = -

' • • PI Br t-l 1 +Tcnpr 

ciFS) 

cWilliamson) (..) ~i ..:JW.... f.J,Â; .2 

....._,;) ~~ ...j~i .r- 0:! J}Ali _;.~ U ~ (Williamson) C~_rJ J:bdl ~~ .J! 

~ Williams on C ~ _rJ ._.Wi y _rli 0~ "-'-' J ,~ };l..i • 1 WI v W.... ~ r. ~~ J ...; ji_,; 

[18] 

Y= 1Jx(P + (1- P) · ({) -1JM(1- a+ (1- a) · çt,) :.JI C:' 

..:JI.)J'yl) ..:JIJ.)L..a.ll ..:J~.W f.J,Â; .1.2 

:~ LS......; ~ 1JM vb)}IJ x v\1 .)L.aJI ..::,':J..u_. 0~ [18] -.J_r>-11 -.J .)WI if 

~·· 



JLS ~ JJU. J Js- JJ...\i J. 

[19] 

[20] 

1Jx = Px. X/P. Y 

JI _,:li Js- ..,:.,b )}IJ ..,:.,I).)L,aJI )k...i Pt.u Px : 0i ~ 

JI _,:li Js- ..,:.,b ))IJ ..,:.,I).)L,all Îl>....>-Î M) x 
cl:.;'fl~ Y 

'Cl:.;'fiJ u\J.)L,all ë.r.:! J}..JI .s..UI 4j~ .) y J Jl,.:>-l if • ..i.,.:.G 1JM J 1Jx ~~ .f-..IZ 0! 

Jl,.:>-! i _).:.....; Co intégration .!..\ ~~ j.-~1 ~_,k ~ 0\i ....:... J 'C l:.;'fiJ u\.) )_,JI .:.t.:! ô)\.,JIJ 

JJ \Il a.,... J..UI if J J_;.ll ~ J ~L,all J '1} ~.) Jl,.:>-! cJl:,j 0\i ....:... J UJ..UI y uiydl <.;)_;.:....! 

).i,. .)Y.J 

.(03))(02) JJI..LJ:-1 ~ <../' 

(2010-1970) o_ril'i')\.:.:.~,?~~~ ~ J~"ADF" ..JI JL,::.:>-!:(02)JJJ)-I 

J~l ~_,....$-1 a.....,All yÎ:.ll ...,... ).) (il>....>- \lt,)..,:.,lydl 

'=p\..:..( 

0.9967 1.085213 9 LPIBVOL 

0.9397 -2 .082128 9 LEXPVOL 

0.9913 -.0182390 9 LIMPVOL 

t,>Î ...,_....WI y _;JI J,_4; JL::lt,J t,>.)\..:..Î Ji,. ~ ...1.>.-):! ....._IJ..UI y ..,:.,lydl JS' 0Î Y' ...:k>-)1.... r:_rV.. L. 

.JJ\11 a.:...)..Uiif JJ_;.ll ~ ~ •_;:.....- ~l>.J'fJ o_,A::.-..o ~ <../' ..,:.,lydl j--")l.... 0i 

JJ~ I t.; JJ.l i"ADF" ..JI JL,::.:>-!:(Ü3)JJJ)-I 

JJ \Il a.,... J..UI if J J_;.ll 

Ji>. .)Y.J J~! ~_,....$-1 a.....,All _r.>-Î:.JI ...,... ).) ..,:.,lydl 

t,>.)\..:..Î 

20 12 ~j d 1 ~J .)...WI 



0.0000 -6.898847 0 DLPJBVOL 

0.0000 -6.825873 9 
DLEXPVOL 

DLlMPVOL 

0.0003 -5.478137 0 

JJ~I ~1..tll if ù..l5:.:... ~~ ...:;.,l_p:il j..--')L. JS' 0\,t JJ~I ~1..tli if JJ_;jl .i>.Î ..t..; ...;Î .b-)1.; 

c_\::.i~IJ 'J ...:;.,I1 .:.L.a.IIJ c_\::.i~l ~ !.1_;.-:ll j-l5:.:JI ~')\>. 1 L:=>-~ ~_,A:, "'-'-'J 5o/o ~_f-A-' c..>_r...-o ..J..:.>:. 

.JI}I JJ..L:l,.i cJ ~ ~ ~\.::JIJ ...:;.,b)}IJ 

(2010-1970) ô_;:A.l)1JM J 1Jx ..::Jw.li.J...l.A1 (04) JJ~I 

J_,hll c..>..wl 0 ji _,:li -.b~ Jol5:.:.!1 ~ J.:> ...:;.,l_p:il 

X- 0.36829Y = 0 COI(1)- 5% C \::.i'iiJ ...:;.,I1 .:.L.a.il 

M- 0.7627Y = 0 C0/(1)- 5% c \::.i'iiJ ...:;.,b )_,JI 

1..UJ 36.68% y 1 -L<l\J ...:;.,I1 .:.L.a.il J~ 0i cl:.:.:.....~ u ~ J#l c..>...Ll.l cJ 0jl.rJI :;')\>. 01 

j>-l..tll ~UI if J..,...-:)1 o..U if }S"'i .:.;..~ if J.o~l cJ <../' ...:;.,1..0 J~l 4-:,> \.>. )1_}:.1 ui1 .:.L...> 0Î ol..-. 

~_,... <../' j,.>-I...Ll.l if J..,...-:)1 o..U if }S"'Î 0Î t,>Î 76.27o/o y 1 -L<iiJ ...:;.,b)_,ll J~ 0ÎJ , ~\.;LI 

.ùb)}l J.rJ 
~)~\ ô}.o:<::llll:S"' ..::JÜJ..r" .i-J.Aj .2 .2 

J.>- "'-!~ 0~ ...:;.,liJ)I 0Î ~ ,~1\..;L\ o) .. ,...:ll tl:) ...:;.,liJ/ ..r.~ Î_,A:, ..jY' _ra.:.JII..U cJ 

"-.o\..;LI ...:;.,l_p:il ,y- W. y '-)~..tl\ ...:;.,l_p:il o~ü 

..::Ji.) )lyiJ ..::J\).)\....:)1 )IA...oÎ A.i J..r" .r..i.A1 .1. 2.2 

:.}.. LS Williamson c~.J j>- J:> .rù ._j y ~1\..;LI o}>--.:li tlS ..:;.,li J.f' ..r....w _y,.i if 

[21] BC = ~ (PxX- PMM) 

:0Î~ 

<J>-I..tll c\::.i'il 1t........~ ~.;..) ~~ t,>) .... .:JI 01.).1 BC 

<CP! '-:5'~'-il ~~ 1 t........i _,.;._y Ji DPIB~L;Li j>-l..tll ~UI _,.;._y)~~ 1t........~l P 

...:;.,b )}1) u~1.:.L.a.il ~b.>! M) X 

2012 ~y <Il r-'J .:....WI 



(22] Px = P l-f3(e. P '")~ 

[23] PM = (e. P*) 1-a: pa: 

[24] q = eP* /P 
~~~ ) ....... ..t)ll P* :.:>i c: 

~'i' -..,; _ra11 r-- e 
~I.J.JI ) ....... ~~ ..::;b)}l )LA...! '-'J.r a 

~ J~l JLA..... \J~ ..::;IJ~L.,di JLA.....Î -.; J/ ~ 

~1-..,; _rall j'-" q 

:._}&-~ G\,t(21)-.bWI .J (24),(23).(22] ..::;')I~WI ~~ 

[25] BC = R~X- R1 -aM 
r-l t,?}.o:..:ll 01_).1 ":~) ~1 j _rall r-l t,?}.:l,.l 01_).1 ...,.....L:.- ...,.,.)~ ~ o_P-'-\11 • ..L.. .J! 

:~ ""-') ,~1 0_rall 

[26] ôNx/ aR= a(Rf3X- R1- a:M)/ ôR 
= &R~ X+ ax Rl3 _ oR

1
-a: M _ &M Rl-a 

aR BR &R aR 

[27] 

..::;IJ~L..dl .,;:;\.jJ/J ~lfr---'il ..,__;G ..l:.&- ..::;b)_,ll .,;:;\.jJ/ yL:.- LS:c. [23]J (22) ~~WI .y 

: I.L...S" ..L.<dl ......._;\.:j' ..l:.&-<.,?' J.. • 

[28] 

[29] 

E* = eP '" /Px 

E = P/PM 
. ~lfr--- 'il ..,__;G J.:..é E' ;...L.<dl ..,__;G J.:..é E * : .;,i c: 

(Jl) .r..W.I 

p..:.>. . .U..l,.:-.i Jl:.J~J , ":~l...a:;j'il ..::;L..I.,....JI ~~ <) D / ~ '-1\.:.J:. ~ )1):-1 <) ..::;IJ~L.,dl JLA.....Î Jl 

v~J~L..dl ._}&- ..::;ü J.J-1 W l:""'J l.i.> J JJ.r.JI JLA.....i ~ J ')IÎ (proxy variables) J$ J 

;...L.<dl JLA.....Î ":),;::.....! J~~ W ~ , [22]4..bWI .y 0 fi ..::;IJ~L.,dl r-- 0\,t -.:..-o J <'-:)1):-1 



JW' ~ JJLb ) Js- J)..û J. 

...\..,:.Î ./-" ~\.::t. r-"' 0 )J..L.al.\ 0~ _,...JI J_,k J ~ J..l,l ~t; JJ.r.JI JL.......Î ~ U:...l\J 

_,._JI 0~ ....:.... J ,~ ~~ )t........ ~~ e:: u~)~u' )t........ ~ o..l>-y -..; J..f· .!l r.. l..i..>. J , (Priee ta.ker) 

C:: u\J~U\ Jt........i J~w J! li~~ ~_;JI o..i..>. , (~ = 1) t,S"Î ...._,r" ~ J)~ '-?~ ~ 'J .)>i...UI 

~ ._,.,t.,.....~) 'J'})...U~ Î_;... Wb y. JJ.r.JI ./-" 0~ ~.lb C::J ,~\ u.....ll i~· ~~\ JL.......~\ 
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