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Résumé:

This study dealt with the relationship between exports, imports and economic
growth in Algeria in the period [1970 — 2019] and presenting the application of
the error correction vector model VER in order to extract the long and short-
term relationship between economic growth and exports and imports. The
experimental results indicate that there is a direct relationship between exports
and economic growth in the long term. Without imports, the negative impact of
exports and imports on economic growth in the short term.

Keywords: exports, imports, economic growth, error correction vector model
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(1989 - 1970) cysball skt Jtay (2) o) Jgaadl : 2 a8 Jgaall

N Jlala tBaagd)

g ERJWA
1970 1,07
1971 0.94
1972 1,38
1973 2,2
1974 5,12
1975 5,14
1976 5,86
1977 6,44
1978 6,73
1979 10,36
1980 14,54
1981 15,59
1982 13,98
1983 13,64
1984 13,81
1985 13,66
1986 8,19
1987 9,53
1988 9,16
1989 10,37

www.world.bank . Jsll el by e alaeYh sl dlae) e
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www.world. bank. Org Jsall clull Je alaieYh Allall dlae) (a2 jhaal)

Ao iy G Ungale ygla e (1981 - 1970) 558l Pla chpalall of (1) JSal) oy Laadls
& Apihall chalall @iy 1982 (e ¢lails 15659 (1981 i caly Lay V5o lle 1407 <1970
s Play 6 LpolaidY) clalill (e paed) o 3l gy Jadil) bl aalil aaly sy (aliasy]
Dl gl 4a3) 1986 Aa3Y aaly 13s V5o Hble 819 caly i Lsale IS5 \giad cunisil 1986
(el
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(1989 - 1970) caish sk Jhas : 38, Jsaall

N Jlala tBaagd)

il giaad) il sl
1970 1,42
1971 1,41
1972 1,74
1973 2,75
1974 4,69
1975 6,68
1976 6,58
1977 8,75
1978 10,59
1979 10,93
1980 12,85
1981 13,69
1982 13,11
1983 12,59
1984 14,75
1985 15,49
1986 14,76
1987 12,29
1988 13,36
1989 15,86

www.world.bank.org . sl clill by e alaeYh ) dlae) (e 1 jsaal)
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(1989 - 1970) wlash) clwall Jshi Jiay 14 ady Jgaall

) giaad) )
1970 -1,05
1971 -0,7
1972 -0,36
1973 -0,55
1974 0,43
1975 -1,54
1976 -0,72
1977 -2,31
1978 -3,86
1979 -0,37
1980 1,69
1981 1,9
1982 0,29
1983 1,05
1984 -0,94
1985 -1,83
1986 -6,75
1987 -2,76
1988 -4,2
1989 -5,49

N Jlala tBaagd)

www.world.bank.org . Jsall elill iy Je alaeYh llall dlae) (e @ jsaall

29



~ 1970 il (8 shaidV) gaill e L ladl 3yl 5 duuldll A all oSG Jaadl)
2019

1989 - 1970 548l JMA el Glisall Jiay 13 a8, Jol)
N ylula :3aal

g Il o) Jual)

3

2

1

0 —
1 S

3

-2
; = sl o jaall
4
-5 ‘
-6
-7
-8

www.world.bank.org . Jsall elidl il Je alae Y sadlall sae) e jdaal)

dael e Jy s Jaall led s (1979 - 1970) 56l DA gylaill (iall o Laadls (3) ISl
Lile Jas (1983 - 1980) 5l Pla 4l V) (aY) cleUaill Jlaals Laih iy mall g U e sl
¥ Dbl 1e9 ¢ ¥en Jlle 1669 2 1984 . 1983 . 1982 - 1981 . 1980 sl Jte a8 Sica
2 0% s € Gae 1986 die PR ae el Ghaall g V50 Jble 1605 « N2 [lle 0629
c Sl Nsall dad jsaxs Jo sl Jland a3V aaly 135 6075

30



~1970 il all & slaBdyl saill e da jlall s jlacll Y Ll du) all 36 Jaadl
2019

1990 22 Lo dua AN 5)lail) i Aaje 1,3 Gallaal

a3 Jeailly (SHIY) =l e (Jaally Gledl) (e 4l Sihall Al ae dlajall 228 Cuialys 3
(1998 . 1994) el Joanill alip ladws Aleli ciladlaly oldll Gyyla oo clldy Gaudl dla)
gy Ayl sylacll el dady cleha) 3as) adlaal aal G ey o Jsall S8l §oaia U8 (e aseadl
s s leaalls aludl Jsaal aplall Allal) e 7 ladl alad) slay|
(2019 - 1990) 358! J¥A chalall ekl Jiay 14 a8y JSil)
N sl s3aagl)

100
80

60 /Af\

40 —— )yl
20 W‘/

0 T T T T T T T T
O d AN MO N OO A AN MIT W ONKODDO A NMNMST NN O 0O
DO OO DD O O OO0 O0O0O0O0O0 dA dddod d d oA o o
A OO OO OO OO OO OO OO0 0000000000000 oo
A A A A A A A A AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN NN NN~

www.world.bank.org. Jsall clill e alaeYh adlall sael (e jdaal)
-2000) 558 Loy culpalal) dluas & o Cie Gl 358 of (4) JSE) DA (e Jaadl
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- ¥s0 Hble 3340 2016 diw il Ll Cua Bale IS5 Ayyihall cihalall cuzmissl (2019 - 2015)
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Vs Slle 11639 (e el i cleliny) 2014 1) 2000 (e siaall 35580 gy ¢ Yea 5Ll 1085
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2019 - 1990 ,lah chwal ol ik : 528, Jgan

2019

&g a3 fiall
1990 -1,4
1991 2052
1992 0.69
1993 ~0,68
1994 ~1,49
1995 -1,47
1996 2,73
1997 4,61
1998 0.03
1999 2,61
2000 11,64
2001 8,04
2002 5.6
2003 9,76
2004 12,35
2005 24,24
2006 31,47
2007 29,93
2008 32,94
2009 -0.8
2010 11,31
2011 20,22
2012 17,51
2013 5,87
2014 -3,08
2015 ~22,76
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2016 -22,98
2017 -17,12
2018 -10,77
2019 -11
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(1999 . 1986) S Jyailly s SUaBy) 3ha) s 1S Cullaall

salaicy abgl) alaidy) dalins Jo ) Slaud aals I el Al 1986 4o lajal) a2 ooz
D) cdas) Al sl ayet hagrs %90 i Aty Gl Ay ¢ paaill dplal e
o S ZOLaY) 138 (e Cusy AN Ala@y) Lpwlud) Culall Calide it ISl Gl Ll
N are Gt ) Congd Lgmane 8 culS lly ia) Capeall Al Lagly bl dbpudls 408l Zulyd)
Anse galail g
@Y aill N ame gl ) oo Lee Ala@y) sl saleind (re ogl) Gl aliny oS il
: ) Joaall animsy Lo laay 1994 3le L)) 1986 558 8 Ll (IS o 2

1999 - 1986 558l) JNA jifiall 3 galai@y) gall) cNama sk Jlay 1 Tad) Jgaal)

A gia dud thasgl)

Cloiad) | % salll Nt
1986 %0,4
1987 %0,7
1988 %-1,9
1989 %4,8
1990 %0,8
1991 %-1,2
1992 %]1,6
1993 %-2,6
1994 %-0,9
1995 %3,8
1996 %4
1997 %]1,1
1998 %S5, 1
1999 %3,2

www.world.bank.org Jsall elil bl e alaie Yl Adlall slac] (e 1 jdaal)
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Ashall zdgar i Jal o

) ) 34T O eS8 B g e Jlndish g pra !
saled il JLeSin dedia 5,800 ¢l Ala & dpala®y) dpelil) o @l jalall gl b jen alallsy - 2
56 Ua ¢ ) all dads (dalaiy) HLJ\ ‘_g il
132 0= 2003 <l dandal) Cile gadaall () 503 ¢ AST) $abai®Y) Judadl) (5 aa jee 3
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il L)y Aayl) g dsad 48 Lua sl Callaal)

@b el Jaes sa il i) ey cgabiai®¥) saill o da)lall sylaill S Auhy saay oas
axn 5 (X) chaliall sz oa Lehdne aal O Ly 5 Amlal) Hlaill s udall uiall i «(Rpib)
(M) claylsl

foly WS zdgaill I JSEN 0

Rpib= (X, M)

fok LS s sl 2 3l L

Rpib=a+b X+M+u

t) ISl (i A s VAR 2l A lasiy) daie ¢ 3sad alaiully duhall o2 8

VAR ) zaga ) (A Gleda e g Al sdal) eadyl yalie = et Cua

1 dgadll palh ailid 1Y)

JalSi Ay e Capmill sas gl jda L aladial 2 (Al Adedead) (oS ) Basgll jda JLEs) -1
o3 Adiad Ciguss Y ol 8yfinne Clyriall Cul€ 13 Le A yrad Gyl Jae Lpaliaid¥) ol yriall dia3l) dlulud)
Judball bl aae (of Bangll Hia sag ABEN @ S ((ADF) axdl iz il e dudal
Jgie )

-

Jaza (M) Sl aas 5 (X) @haball aaa Joli Al 5 cduhall Jae Shuriall saagll i cf)lidl) il
il 8 AL e (X) el Biayll Alulid) o (01) a8y Jsaall DA (e gy «(RPID) (gabaiY) sl
t iad) ASle Capal J5¥) (@l BT Lavie SV o(Appunall t dad o ST %5 st die dglgaall t dad)
Gsiall &A€Ly Lad o (M) el Al ALudidl . (Ryswenall t 4ad (o i %5 dygine die A5l
tied o Ji %5 Lgine dic Aol t ded) LSl Caual Ll o dulul) 03gd Jo¥) 3l Qlusa) e
tdad) riwdl 8 A8l ol ooldal A e cela (RpiD) il Gl Alududl (4 sundl)

(smnall t Aad (e Ji %5 dysina die sl
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(ADF) e — ﬁﬁ daagll ,ia ,Lasdl Cdtu' :8 aﬁ) Jgaad)

Pr None Pr | Trend and Pr intercept ADF Uaibadll

intercept ol yiiall

0,5004 -0,485710 | 0,5872 -1,999204 | 0,5615 -1,427091 | t 1(0) X
0,0000 -7,088352 | 0,0000 | -7,0713551 0,0000 =7,077310 | t I(1)

0,9644 1,494699 | 0,0001 -5,77948 | 00,9737 0,269723 | t 1(0) M
0,0009 -3,483816 | 0,0304 -3,747240 | 0,0051 -3,860679 | t I(1)

0,0175 -2,395795 | 0,0005 -5,2023 | 00,0005 -4,617120 | t 1(0) Rpib

Eviews 10 galin o sl 4dlall dlie) (e 2 jauaall

Dbl O Cua Al Clgiae by el e ol S 5 bl i saagll s ) Pl e
A Jlaall Ul iy 531 a1 ¢ gginsdl & S (RpiD) psial) il L (J5Y1 Gill 3 (M), (X) 2 opial
(VAR) J) zigal 8 shlall i) s jLas) milii 19 a8, Jgand)

Lag LogL LR FPE AIC SC HQ

0 -489.4176 NA 398653.6 21.40946 21.52872 21.45413
1 -363.8756 229.2506 2515.195 16.34242 16.81945* 16.52112*
2 -356.0322 13.29969 2660.365 16.39270 17.22752 16.70543
3 -343.2308 20.03697* 2286.880* 16.22742* 17.42002 16.67418
4 -339.3661 5.544910 2935.131 16.45070 18.00107 17.03148

Eviews 10 galin o sl 4dlall die) (e 2 jauaall
EMNig SCHQ @ Laa 5 3aals ¢ Uay 5538 LUl opylima off sy (9) oy Jsanll (o 1o Uady) 5,8 ayaas 2
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s Ak s djidiall Jalal) JLSA) gl 110 &3 J gl

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

MNo. of CE(s) Eigenvalue Statistic Critical Value Prob.™
MNone * 0.381384 35.69361 29.79707 0.0093
At most 1 0.192107 13.60114 15.49471 0.0946
At most 2 0.079052 3.788178 3.841466 0.0516

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenwvalue)

Hypothesized Max-Eigen 0.05

Mo. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.381384 22.09247 21.13162 0.0365
At most 1 0.192107 9.812964 14.26460 0.2245
At most 2 0.079052 3.788178 3.841466 0.0516

Eviews 10 glin o sl 4dlall dlie) (e 2 jduaall

Adal) Jalstll Lol 3

salll Jaey (M) lalsl pan 5 (X) bl aaa i OS Gn iddl Jolill sl Gk
iy Al aaall (mpp by N i) i Cas ((10) 8y Jsanll b mase 58 S ((Rpib) (salaiY)
O i Les canly il Qo Anie dsag el Gail) Jsds edlitial JolSall anie gf 25my pan
toe S O sad) Al syl Y] ol Uadl) i daie zhgad Gl Jans o gt larial
((Rpib) salaidy) saill Janas (M) lnlsll ana 5 (X) chaball ana
:M\@M@aclﬂ@m-4

saill Jamas (M) Iyl pas 5 (X) chaliall aaa toe IS g il Jalall agas (e oS 2y
dxie zigar gl il 13 lanil dsie zdset avanals dlidially 2000 3hall il ((Rpib) galaiy)
(04) o5 Gal) b e o LS ()l mat

ran3 (04) ad) GBalall juasi milis ) laillyg

tdushal) JalY) clig e -

Jia 43550 <0.993406 13 L (X) cholall anal dully (Rpib) sabai®y) paill Jaes gy o)
t 3 (M) Gyl axal duilly (Rpib)  (sabai®yl sall

aas 5 (X) chalall aas 5 (Rpib)  (salai@¥) gaill Jara o A8l IS ki 1A ¢(—0.912969)
t b LS Jashall sl b (M) clasl

.Rpib(—1) = —8.021011 — 0.912969M(—1) + 0.993406X(—1)
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: walll JaY) A aaaall) Jalaa -

L 6 —0.091408 @3 a5 5 4l (Rpib)  solaiy) sl Jars Aolea 8 Uadl) o Gy ) -
sl «(Rpib)  salaid¥) saill Jara & Jyshall Ja¥) 3 cplsill ) Jsaasll asgma 2y DEAY) (e %9
al g A DA dagaaa gy el 3 ala®Y) sail) Jaee 8 Caay Pl g ¢

:mall) Jal) ddg e -

pand ua o) id OB danal) Ul juatell (9958l Clalaa A Jia

:(X) chball anald duuilly

(Rpib) sabai®¥) saill Jama palias) ) 55 Yo lia (X) choliall ana 2L 1 JsY) e Uaiy) 558 b
.%0,04 :.

12 (Rpib) alai@y) saill Jawa g iyl ) 535 «Tols (X) ciboliall paa 52l 40 cUaiyl sy 4.
.%0,16

(RPib) sabai@¥) saill Jama mléss) ) g35 % 1:y (X) hlpliall ana sl 280G cUaiyl 558 b
.%0,004 :.

:(M) clajlgl) anad duadlly

i3 (Rpib) abai®¥) sail) Jama gliy)l ) som Polin (M) Syl ana 1 V) cladyl 558 6.

.%0,25

2 (RPID) 3la®Y) saill Jana (mlisil ) 525 %12 (M) Iyl ans 5345 Al sUaiy) 558 3.
.%0,3

12 (Rpib) (sabai®¥) saill Jaee g &)) ) 525 Yolia (M) Iyl ana 5ol :4AIEN o UayY) 5538 6.
.%0,33

ol LS el VECM(3) z3sai A4S (Say 04 ) Galall silis DA (36

i dsalll Ladla HLadl Ll

) hEAY) DA e duhall z3ga Ladla Hlal (Ka

3sas 3 cdede e sl G 313 Jaliy) e 1Y) Leg BN dal e SRV 138 aadiy LM jLaal 1
(LM las) il g (11) ) dsand) 5 dial) 2 3saill Al are e ANVa ¢ sl (313 Jali))
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LM JLad) jlad) sl 11 a8 Jgaad

Null hypothesis: No serial correlation at lag h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 3.528628 9 0.9396 0.382915 (9, 73.2) 0.9398
2 7.538524 9 0.5812 0.839996 (9, 73.2) 0.5819
3 6.456726 9 0.6935 0.714319 (9, 73.2) 0.6941
4 7.576709 9 0.5773 0.844465 (9,73.2) 0.5780
5 12.74989 9 0.1743 1.470903 (9, 73.2) 0.1750
6 6.903909 9 0.6471 0.766056 (9, 73.2) 0.6478
7 5.070276 9 0.8281 0.555822 (9, 73.2) 0.8285
8 10.46199 9 0.3144 1.188634 (9, 73.2) 0.3152
9 10.87400 9 0.2844 1.238845 (9, 73.2) 0.2853
10 8.478811 9 0.4867 0.950683 (9, 73.2) 0.4875
11 11.02049 9 0.2743 1.256763 (9,73.2) 0.2751
12 11.33907 9 0.2532 1.295849 (9,73.2) 0.2540

.Eviews 10 galiy Ao oLy 4l 2] a1 jaiaall

Sl Y zasall e 5 %5 e Sl ol Aygine e VLAY s of odlel Jsaadl PIA (e 2D
sl I Bl V) Al (g

Ladus elgial are o 3 cdade o Aol Aluls Guilad LY z3salll 8 aaiiuy :White jlas) 2
:White Lasl z3 zasy (12) o) dsaal) 5.z dsaill Ladia are o AN (uilaie cpls e Jilsl)
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White [Lad) zilii :12 ad) Jsaal)

Joint test:

Chi-sq df Prob.

127.6008 120 0.3003

Eviews 10 galin o sl 4dlall dlie) (e 2 jauaall

oadll i agle 5 %5 e S 0.3003 g5k ch-sq Adlas) of Ladl el Jsaall DA e
coilatia il L) Al Al ol B (g il

Lli)Y) AlSie e Play Vsl zisadll ol Jsin o) apliies White jlaa) 5 LM il DA e
pill ellis o 3gaills (3] puilatia alis Led (1l Al 5 ¢ JBlsall (e  Jadl

rallaal) 4y gina jLad). 3

5 (X) @holall ana g Ja¥) dlsh 4g))s ADle s cul€ 1) Lag ST ga ¢ HLaaY) s (e Cangll
Qb)bal\ P z\_u.m L;“ Lo Dlxd Sdﬁy el \JJ 9 c(Rplb) Lﬁdhaﬁ‘}” )A.\]\ dmj 6(M) Q\J‘)\)]\ P
gl e yihall i (Rpib) solai@y) saill Jare & Chasd ) clpsall & (M) lylsl) aas 5 (X)
talleall dygina =il Gadly V) Jsand) 5 83kl
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Jushall (gaall gA alleall dggina LA ~ll ag 13 @Z‘U Jeand)

Coefficient Std. Error t-Statistic Prob.

(1) -0.091408 0.091993 -0.993632 0.3227

C(2) -0.288442 0.128840 -2.238753 0.0273

C(3) -0.106759 0.123827 -0.862165 0.3906

C(4) -0.097812 0.096006 -1.018815 0.3106

C(5) 0.251642 0.182345 1.380033 0.1705

C(B6) -0.299298 0.182864 -1.836730 0.1047

C(7T) 0.332672 0.207031 1.606875 o.1111

c(8) -0.040700 0.091361 -0.445490 0.6569

C(9) 0.160928 0.088056 1.827570 0.0705
C(10) -0.003926 0.056742 -0.069187 0.9450
C(11) -0.694159 0.569677 -1.218514 0.2258
C(12) 0.328706 0.092730 3.544779 0.0006
C(13) -0.169042 0.129871 -1.301614 0.1959
C(14) -0.118073 0.124817 -0.945965 0.3463
C(15) -0.013970 0.096774 -0.144361 0.8855
C(16) -0.023861 0.183804 -0.129815 0.8970
C(17) -0. 705910 0.184327 -3.829668 0.0002
C(18) 0.148803 0.208687 0.713044 0.4774
C(19) -0.201805 0.092092 -2.191343 0.0306
C(20) 0.014354 0.088760 0161712 0o.8718
C(21) 0.024765 0.057196 0.432988 0.6659
c(22) 1. 751407 0.574235 3.049983 0.0029
c(23) 0.186001 0.322750 0.576302 0.5656
C(24) 0112752 0.452023 0.249438 0.8035
C(25) 0.097833 0.434433 0.225198 0.8223
C(26) 0.074733 0.336826 0.221874 0.8248
C(27) -0.975107 0.639739 -1.524226 0.1305
C(28) -0.940649 0.641558 -1.466194 0.1456
C(29) 0.833647 0.726346 1.147727 0.2537
C(30) -0.028963 0.320531 -0.090358 0.9282
C(31) 0.211453 0.308935 0.684459 0.4952
C(32) -0.024055 0.199073 -0.120836 0.9041
C(33) 2. 041034 1.998654 1.021204 0.3095

Eviews 10 galin o sl Adlall dlae) (e : jdaal)

L gsine 5o 5-0.288442 (5ol 5 il (C2) Ladl) it Jalae of JaaSls o3lef Jsanl) DA (e
Jias dgn (a0 (M) Qlylsll aan 5 (X) cholall aas o IS g da¥) Alsh 4l iDle a5n5 S
s e %29y ds)lal) )il aaa aedll gad) e ol (AT dga e (Rpib) solaidy) saill
Jas Ugia 5 daiiye dyyuedi dpd & 5 (RPID) gala@Y) saill Joaa

AlSa) L) S 5 ¢ puadll gaal) b allaall dygia HLEA) S LEAY) 138 DA e :Wald lasl . 4
Sl 3 (Rpib) solai®y) saill daee o (M) @il aaa 5 (X) chalial) aas o JS ST alandl
:Wald i) 23 gy (14) a8y Jsandl 5 il gaall EDAN clpalall b
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:Wald [Las) ilis 14 a8, Jgaal

Wald Test:
System: {Y%system}

Test Statistic “Walue df Probability

Chi-sguare 10.37588 3 00156

MNull Hypothesis: C(1)=C({(2)=C(3)=0
Null Hypothesis Summanry:

Normalized Restriction (= 0) Walue Std. Err.

(1) -0.091408 0.091993
C(2) -0.288442 0.128840
C(3) -0.106759 0.123827

Restrictions are linear in coefficients.
Eviews 10 galin o sl 4dlall dlie) (e 2 jauaall

O oS Y 4l i L %5 (e Ji10.0158 (5l Ch-square Jlaal o Jaadt oMel Jpanll DA
ol L ¢ (Rpib) galai®¥) saill Jaes 5 (M) Clyylsll ana 5 (X) Clpball asa o IS Glales aoed
salll Jara e (M) claplsll aan 5 (X)) chabiall aan g IS 51 o Loal iny Lo Al claladl) 3030
el sadll & Ll (Rpib) (salaiy)

bl Jalas g Amdal) dglaiaN) Jlga s IG

Layils 5 dgaleaidV) clpsiall a8 dena 1 Adjedd cplall cilis€a Jilad 5 $adall Blaiu] Jlga axiins
sl (plal lue o Glaaall S el dial) laiu) Jlssd (aY) clpsiall L) @l e
el CulS L cdadall ili€a Jilanl  Sdoin diph Calag 2y 5 cdialic dedal dagi A 4k}

chaiall e Y dada gl O 5 Aime Aia) 358 Gl Als G s8 sl Gl AlalSias 3y
dapd sl ) il apat ey Aisea dyie) 3l Gl Apmaas o L0 o Jerin dexkiul)
b Alsdall clyiall Al el ) i oalal) Jias W Lcagl)l 3 opal deaa ol Gigas axe
S andn endl 8 denal dam Addied) Apeil) sl 4 sl B sl aas jeday 3 zdgal
Ge e IS G palie e S Y Al Bl dipee o sl 1 2ol 3 (gAY il
(48 2014 (5 AT 5 JUll) Lz dsaill Clpitie apen o 7 3salll i

rdgmdal) Alaia) Jlga .1

Caladl aaly Waylaie Asbe dasal (RPib) solaidy) salll Jane Jadll 3y dilaiad (09) &8y JSEN ek
o Ringe Alpdie Aara of 2n3 JSAN (e il A (M) il aas 5 (X) @baliall sas b (o)l
) e g lapY) 13 Tay 3 ((RPID) gola®yl saill Jare 8 g lin)) Cisan ) 256 (M) Qo)) ana
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Al 4l ded ) D) Jead Gl aey (it S el Al b 4l g Y1 dualy 5 gV
yilal) Al s (sgiuall Gl e iy g Gl ey DU adiy S cdalud)

@abai®Y) el Jaee 8 s (mlisdl cal (X)) @lplall asa 8 4l dlie deda Cipaa Lay
sall Jame 3 peday Gl Tay 5 Al Bl Caaiie a5 (JdYV) Al Cauatie (e 43 (Rpib)
Oe ale bl Y1 1Y) A A Caaiie s g Apl) A Caaiie (e 4ly (Rpib) gabaiy)
Bpdlad) Al s elld i o AAIEN ) lg e By (Rpib) galaiy) gaill Jara (A jedad s
Slo bl sl 8 Gaad ) deaall (Saelial)l Y)W i ddal) i) i b aas Ua (e
.z dsalll Clyia ALy

 asaill Ladal) Ljlaiy) Jlga 0 9 a8, JSi)

Response to Cholesky One S.D. (d.f. adjusted) Innovations

Response of RPIB to M Response of RPIB to X
2 2
1 1
0 0 A~
AV
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Eviews 10 glin o sl 4dlall die) (e 2 jauaall

:onkl) Jalas 2
saill Jane b aals (5)lme Cabail baylaie Alsdie dadal cplall clifa Jilas Jlsa (15) o8y Jaadl el
o %100 suiy 4l aas ((Rpib) gabadyl saill Jare (uls lig€a Julas aind (Rpib) galaidy!
2oV S (M) sl a5 (X) cholall aas o JS0 daalie (o 2a3 Y 5 o o1 Al 8 ails
@b el Jame cpls i A (X) Gbolall ans deabus b axd 3 (@aa0) el 8 Calbiay
b el Gmmy e 5 GEIE A 8 OB (sl (%7 ) Jeadl A0l Ad) b \eaadl ils (Rpib)
%5,5 (ssise die byilal) Liud) s S amy iy chaselal) D) 8 DU (alaiV) gl caghl) did)
el ol 5 las A o (RPID) (sabai®Y) gaill Jaee (ol s (8 (M) sl aas daabue Loty
slad @ (%1 Al dwalal) Anndl 8 ) an il 1) Josil dadfing 5 Adpein iy 5 Al ) 8 s
gaill Jare o W G Jadail) 138 Lapaledl il s jaind 5 «%0,9 a50a die TS 5 da e sail)
plaall b Gl 1A (A Aola®Y) Auludl Sl dgas (4) A e iay (Rpib) ol
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A sl 3 edan Wyl L) 5 o(Rpib) gobaiy) sail) Jare o 4l bysmy (uSaiy ¥ dgaylal)
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Cpbdl) cligSa Julat : 15 a8) Jgaadl

Variance Decomposition of RPIB:
Period S.E. RPIB M X
1 2.498458 100.0000 0.000000 0.000000
2 3.104986 92.85012 0.018566 7.131314
3 3.431769 93.93443 0.194788 5.870783
4 3.713239 93.14406 0.814516 6.041426
5 4.024018 93.45412 1.005761 5.540117
6 4.305725 93.43979 0.898151 5.662062
7 4.559194 93.70367 0.918283 5.378047
8 4.805981 93.62769 0.991719 5.380587
9 5.038012 93.68464 0.970700 5.344662
10 5.257704 93.73683 0.943035 5.320136

.Eviews 10 galiy Ao oLy 4dall 2] a1 jsiaall
Lpl) il (g aLai®Y) paadiil) :aglyl) ullaall

o Sl adl G Al S Js 6l G il pUall e jaS IS5 el s
s o Jsill Sa Jalls sihall & sola@V) sl CWVaee (@it o Win g adladl (gsial
Lo 135 Al clpball ol (oSl olicly clis ) gy gyihall sbaidy) G LKL Al
JaY) Al A5 ADle dsmg (el st aaie 73 pail @il JalSl aladinly Luuldll dulpll 25|
haball o WS (oAl dea e oobaB) salll Janes g e Il aaas chaball aaa o
Cligaad) e aainy gyihal) BBy i Lo 13y el jumill gaall 8 aba@Y] salll e iyl
Oa allay (gyihadl slai®¥) (lsis bl Glaad daplall Glesall daje g Jialadll day jaads
s Abgiae (B dawddl Camall ) hillh Lagad Lhass il @lplall Jed 400 clalul)
Lo 13y cJushall saall 8 gobai®V) saill Jane sai ) gasee chaliall sai of WS og)aY) cle Uail
sl s 4aie #3900
HLals cbabaall Lol Lase BLEL JLEAY) 138 ela Cun GV sailly Gyl (Ao Do WS
Clig ) 2a Lhaba gost il e edinl e cJoshall gaall & 13 IS oyl Al 44l

:bu.\‘),q gl Y axa (“5.\33.\3: 3
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s dhadll LaMA

Sl 8 salam) sailly clalslly claball (e AD Ll ) Jeadl) s 8 Gyl
Js¥) sl (8138 Jabie 3amy Cupe (A sl (& LAl Blatll w8y N Gplai w3 Jaadl) 3¢ JR0aS s
s Al sed Gl Cnal Wl ¢ pihall 3 galiai@V) gl gl Qe Jliy sed SEI Ciaad) L
sailly lyyllls cbalaal) Luhall charie e 3K 5 Cua ol il e clyllly culpalall Y
asl) e daie 7 3gai alasiinly JalSHl) 2308 aaii g galuai®)
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sl Ladl) -

Fll J Uhag Akl ghill 4fdy gansdl il calide Jilady (e
Pl S e dge gungall (il Aag yall
paliail 4 ulul jeaie L€ L La)lall glail) dpeal s Y1 dsY) dnmdll dually
Gob oo legidl g LIS Qisaill o 5)al tleia SN (g AT Aueal dllia Lails Jaal) andiy
ApiaY) 1Y) Gagy iaaly Sdlall Lty
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(2019 - 1990) 55l M4 cpalal) | sh Jiay Jssa 11 o) salal

< giaad) 2alial)
1990 14,33
1991 13,31
1992 12,15
1993 10,88
1994 9,59
1995 10,94
1996 13,97
1997 14,89
1998 10,88
1999 13,69
2000 23,03
2001 20,09
2002 20,15
2003 25,96
2004 34,17
2005 48,72
2006 57,12
2007 63,47
2008 82,04
2009 48,53
2010 61,95
2011 717,67
2012 77,11
2013 69,63
2014 65,2
2015 38,55
2016 33,1
2017 38,51
2018 45,23
2019 39




(2019 - 1990) 518l J¥A clalsh jehi Sy Jgaa :(02) ad; 3alal)
N Jlala tBaagd)

) gl <l
1990 15,47
1991 10,79
1992 11,46
1993 11,56
1994 11,08
1995 12,11
1996 11,24
1997 10,28
1998 10,85
1999 11,08
2000 11,39
2001 12,05
2002 14,55
2003 16,2

2004 21,82
2005 24,84
2006 25,65
2007 33,54
2008 49,1

2009 49,33
2010 50,64
2011 57,45
2012 59,6

2013 63,76
2014 68,28
2015 60,76
2016 56,08
2017 55,63
2018 56,35
2019 50,01

www.world.bank.or sl el <l Je alae Yl AdUall slac) (e 1 jdaal)



(2019 - 1970) 35l A goabeaid¥) saill <N ara skt Jiay Jsall :(03) ady Galal

g s aBY) galll Jira
1970 8,43
1971 11,3
1972 27,42
1973 3,81
1974 7,49
1975 5,05
1976 8,39
1977 5,26
1978 9,21
1979 7,49
1980 0,79
1981 3
1982 6.4
1983 5.4
1984 5.6
1985 3,70
1986 0,40
1987 0,70
1988 -1,9
1989 4,8
1990 0.8
1991 -1,2
1992 1,6
1993 -2,6
1994 -0,9
1995 3,8
1996 4
1997 1.1
1998 5.1
1999 32
2000 3,8
2001 3
2002 5.6
2003 7,2

Agia Ao tBaa gl



2004 4,3
2005 5.9
2006 1,7
2007 3.4
2008 2,4
2009 1,6
2010 3,6
2011 2,8
2012 3.4
2013 2,8
2014 3,8
2015 3,7
2016 32
2017 1,3
2018 1.4
2019 0,8

www.world.bank.org Jsall elil bl e alaie Yl Adlall slae) (e 1 )
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Cointegrating Eq:

CointEqg-1

RPIB(-1) 1.000000
MM(-1) -0.912969
(0.22954)
[-3.97741]
>X(-1) 0.993406
(0.22021)
[4.51118]
c -8.021011

Error Correction: D(RPIB) D (M) D ()

CointEg1

D(RPIB(-1))

D(RPIB(-2))

D(RPIB(-3))

D(M(-1))

D(M(-2))

D(M(-3))

D(>X(-1))

DX(-2))

D(>(-3))

-0.091408
(0.09199)
[-0.99363]

-0.288442
(0.12884)
[-2.23875]

0. 106759
(0. 12383)
[-0.86217]

-0.097812
(0.09601)
[-1.01882]

0.251642
(0. 18235)
[ 1.38003]

-0.299298
(0.18286)
[-1.63673]

0.332672
(0.20703)
[ 1.60687]

-0.040700
(0.09136)
[-0.44549]

0.160928
(0.08806)
[ 1.82757]

-0.003926
(0.05674)
[-0.06919]

-0.694159
(0.56968)
-1.21851]

0.328706
(0.09273)
[ 3.54478]

-0.169042
(0.12987)
-1.30161]

-0.118073
(0. 12482)
[-0.94596]

-0.013970
(0.09677)
[-0.14436]

~0.023861
(0.18380)
[-0.12981]

-0.705910
(0.18433)
[-3.82967]

0.148803
(0.20869)
[ 0O.71304]

-0.201805
(0.09209)
[-2.19134]

0.014354
(0.08876)
[0.168171]

0.024765
(0.05720)
[ 0.43299]

1.751407
(0.57424)
[ 3.04998]

0.186001
(0.32275)
[ 0.57630]

0.112752
(0.45202)
[ 0.24944]

0.097833
(0.43443)
[ 0.22520]

0.074733
(0.33683)
[O.22187]

-0.975107
(0.63974)
[-1.52423]

-0.9240649
(0.64156)
[-1.46619]

0.833647
(0.72635)
[ 1.14773]

-0.028963
(0.32053)
[-0.09036]

0.211453
(0.30894)
[ 0.68446]

-0.024055
(0. 19907)
[-O0.12084]

2.041034
(1.99865)
[ 1.02120]

R-squared

Adj. R-sguared
Sum sqg. resids
S E. egquation
F-statistic

Log likelihood
Akaike AIC
Schwarz SC
Mean dependent
S D. dependent

0.357423
0. 173830
218.4803
2.498458
1.946821
-101.1064
4. 874192
5.311476
-0.065435
2748764

0.618962
0.510094
221.9907
2.518450
5.685438
-101.4730
24.890132
5.327416
1.027391
3.598131

0.220212
-0.002585
2689.244
8.765589
0.988399
-158.8438
T.384512
T.821796
0O.800000
8.754283
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Null Hypothesis: M has a unit root
Exogenous: Constant

Lag Length: 9 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.269723 0.9737
Test critical values: 1% level -3.605593
5% level -2.936942
10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(M)
Method: Least Squares
Date: 06/12/21 Time: 09:45
Sample (adjusted): 1980 2019
Included observations: 40 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
M(-1) 0.016604 0.061559 0.269723 0.7893
D(M(-1)) 0.137365 0.174130 0.788866 0.4366
D(M(-2)) -0.351324 0.179301  -1.959414 0.0597
D(M(-3)) 0.527933 0.172134 3.066978 0.0046
D(M(-4)) 0.396100 0.179091 2211724 0.0350
D(M(-5)) 0.297779 0.232516 1.280679 0.2105
D(M(-6)) 0.384030 0.231315 1.660208 0.1076
D(M(-7)) -0.638129 0.231908 -2.751643 0.0101
D(M(-8)) -0.337177 0.229049 -1.472076 0.1518
D(M(-9)) -0.610359 0.244398  -2.497398 0.0184
C 0.693171 0.919690 0.753700 0.4571
R-squared 0.641030 Mean dependent var 0.977000
Adjusted R-squared 0.517247 S.D. dependent var 3.846491
S.E. of regression 2.672559 Akaike info criterion 5.032367
Sum squared resid 207.1346 Schwarz criterion 5.496808
Log likelihood -89.64733 Hannan-Quinn criter. 5.200294
F-statistic 5.178660 Durbin-Watson stat 1.945396

Prob(F-statistic) 0.000239




Null Hypothesis: M has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 6 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.779468 0.0001
Test critical values: 1% level -4.186481
5% level -3.518090
10% level -3.189732
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(M)
Method: Least Squares
Date: 06/12/21 Time: 09:48
Sample (adjusted): 1977 2019
Included observations: 43 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
M(-1) -0.316858 0.054825  -5.779468 0.0000
D(M(-1)) 0.315509 0.127783 2.469108 0.0187
D(M(-2)) -0.160474 0.140808 -1.139667 0.2624
D(M(-3)) 0.448588 0.147837 3.034345 0.0046
D(M(-4)) 0.499881 0.167147 2.990666 0.0051
D(M(-5)) 0.520545 0.173671 2.997306 0.0051
D(M(-6)) 0.703192 0.190010 3.700822 0.0008
C -1.139982 1.010602 -1.128022 0.2672
@TREND("1970") 0.244705 0.059317 4.125388 0.0002
R-squared 0.646875 Mean dependent var 1.010000
Adjusted R-squared 0.563787 S.D. dependent var 3.714679
S.E. of regression 2453413 Akaike info criterion 4.816602
Sum squared resid 204.6540 Schwarz criterion 5.185226
Log likelihood -94.55695 Hannan-Quinn criter. 4.952539
F-statistic 7.785398 Durbin-Watson stat 1.986815
Prob(F-statistic) 0.000007




Null Hypothesis: M has a unit root
Exogenous: None

Lag Length: 9 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.494699 0.9644
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(M)
Method: Least Squares
Date: 06/12/21 Time: 09:49
Sample (adjusted): 1980 2019
Included observations: 40 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
M(-1) 0.054019 0.036140 1.494699 0.1454
D(M(-1)) 0.122097 0.171698 0.711114 0.4825
D(M(-2)) -0.354093 0.177968 -1.989646 0.0558
D(M(-3)) 0.530945 0.170845 3.107762 0.0041
D(M(-4)) 0.378457 0.176272 2.147010 0.0400
D(M(-5)) 0.248355 0.221466 1.121414 0.2710
D(M(-6)) 0.322858 0.215043 1.501364 0.1437
D(M(-7)) -0.711105 0.209206  -3.399059 0.0019
D(M(-8)) -0.392465 0.215417 -1.821886 0.0785
D(M(-9)) -0.644520 0.238423 -2.703261 0.0112
R-squared 0.633998 Mean dependent var 0.977000
Adjusted R-squared 0.524197 S.D. dependent var 3.846491
S.E. of regression 2.653250 Akaike info criterion 5.001766
Sum squared resid 211.1921 Schwarz criterion 5.423986
Log likelihood -90.03531 Hannan-Quinn criter. 5.154427

Durbin-Watson stat 1.954389




Null Hypothesis: D(M) has a unit root
Exogenous: Constant

Lag Length: 8 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.860679 0.0051
Test critical values: 1% level -3.605593
5% level -2.936942
10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(M,2)
Method: Least Squares
Date: 06/12/21 Time: 09:50
Sample (adjusted): 1980 2019
Included observations: 40 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(M(-1)) -1.025766 0.265696  -3.860679 0.0006
D(M(-1),2) 0.176417 0.243930 0.723229 0.4751
D(M(-2),2) -0.171924 0.235552  -0.729879 0.4711
D(M(-3),2) 0.356525 0.237738 1.499656 0.1442
D(M(-4),2) 0.760888 0.238934 3.184508 0.0034
D(M(-5),2) 1.082402 0.284493 3.804675 0.0007
D(M(-6),2) 1.496697 0.298687 5.010915 0.0000
D(M(-7),2) 0.895110 0.265179 3.375486 0.0021
D(M(-8),2) 0.588040 0.226381 2.597565 0.0144
C 0.893210 0.535395 1.668322 0.1057
R-squared 0.724218 Mean dependent var -0.167000
Adjusted R-squared 0.641484 S.D. dependent var 4.393953
S.E. of regression 2.630933 Akaike info criterion 4.984872
Sum squared resid 207.6543 Schwarz criterion 5.407092
Log likelihood -89.69744 Hannan-Quinn criter. 5.137534
F-statistic 8.753524  Durbin-Watson stat 1.934026
Prob(F-statistic) 0.000003




Null Hypothesis: D(M) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 8 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.747240 0.0304
Test critical values: 1% level -4.205004

5% level -3.526609

10% level -3.194611

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(M,2)

Method: Least Squares

Date: 06/12/21 Time: 09:51

Sample (adjusted): 1980 2019

Included observations: 40 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(M(-1)) -1.211438 0.323288  -3.747240 0.0008
D(M(-1),2) 0.336263 0.290928 1.155830 0.2572
D(M(-2),2) -0.009439 0.285415  -0.033071 0.9738
D(M(-3),2) 0.513725 0.284309 1.806925 0.0812
D(M(-4),2) 0.911502 0.281789 3.234701 0.0030
D(M(-5),2) 1.203467 0.308759 3.897762 0.0005
D(M(-6),2) 1.586324 0.311579 5.091245 0.0000
D(M(-7),2) 0.956281 0.271975 3.516066 0.0015
D(M(-8),2) 0.613513 0.227731 2.694021 0.0116
C -0.208985 1.217829 -0.171604 0.8649
@TREND("1970") 0.046154 0.045806 1.007588 0.3220
R-squared 0.733546 Mean dependent var -0.167000
Adjusted R-squared 0.641666 S.D. dependent var 4.393953
S.E. of regression 2.630265 Akaike info criterion 5.000463
Sum squared resid 200.6306 Schwarz criterion 5.464905
Log likelihood -89.00926  Hannan-Quinn criter. 5.168390
F-statistic 7.983695 Durbin-Watson stat 1.953813

Prob(F-statistic) 0.000005




Null Hypothesis: D(M) has a unit root
Exogenous: None
Lag Length: 8 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.483816 0.0009
Test critical values: 1% level -2.624057

5% level -1.949319

10% level -1.611711

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(M,2)

Method: Least Squares

Date: 06/12/21 Time: 09:52

Sample (adjusted): 1980 2019

Included observations: 40 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(M(-1)) -0.757075 0.217312  -3.483816 0.0015
D(M(-1),2) -0.038219 0.213121  -0.179328 0.8588
D(M(-2),2) -0.371995 0.208489  -1.784247 0.0842
D(M(-3),2) 0.171849 0.216361 0.794267 0.4331
D(M(-4),2) 0.579811 0.218896 2.648798 0.0126
D(M(-5),2) 0.916291 0.274058 3.343417 0.0022
D(M(-6),2) 1.356471 0.294746 4.602172 0.0001
D(M(-7),2) 0.789399 0.264801 2.981106 0.0055
D(M(-8),2) 0.528592 0.229899 2.299233 0.0284
R-squared 0.698632 Mean dependent var -0.167000
Adjusted R-squared 0.620860 S.D. dependent var 4.393953
S.E. of regression 2.705548 Akaike info criterion 5.023594
Sum squared resid 226.9197 Schwarz criterion 5.403592
Log likelihood -91.47188 Hannan-Quinn criter. 5.160989

Durbin-Watson stat 1.880577




Null Hypothesis: RPIB has a unit root

Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.617120 0.0005
Test critical values: 1% level -3.571310
5% level -2.922449
10% level -2.599224
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RPIB)
Method: Least Squares
Date: 06/12/21 Time: 10:00
Sample (adjusted): 1971 2019
Included observations: 49 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RPIB(-1) -0.619538 0.134183 -4.617120 0.0000
C 2.405507 0.809540 2.971447 0.0047
R-squared 0.312039 Mean dependent var -0.155714
Adjusted R-squared 0.297401 S.D. dependent var 4.923891
S.E. of regression 4127262 Akaike info criterion 5.713066
Sum squared resid 800.6119  Schwarz criterion 5.790283
Log likelihood -137.9701  Hannan-Quinn criter. 5.742362
F-statistic 21.31780 Durbin-Watson stat 2.188522

Prob(F-statistic) 0.000030




Null Hypothesis: RPIB has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.202369 0.0005
Test critical values: 1% level -4.156734
5% level -3.504330
10% level -3.181826
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RPIB)
Method: Least Squares
Date: 06/12/21 Time: 10:01
Sample (adjusted): 1971 2019
Included observations: 49 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RPIB(-1) -0.739799 0.142204  -5.202369 0.0000
C 5.184935 1.556397 3.331372 0.0017
@TREND("1970") -0.091290 0.044184  -2.066143 0.0445
R-squared 0.370462 Mean dependent var -0.155714
Adjusted R-squared 0.343091 S.D. dependent var 4.923891
S.E. of regression 3.990811  Akaike info criterion 5.665136
Sum squared resid 732.6222 Schwarz criterion 5.780962
Log likelihood -135.7958 Hannan-Quinn criter. 5.709080
F-statistic 13.53472 Durbin-Watson stat 2.083273

Prob(F-statistic) 0.000024




VAR Lag Order Selection Criteria
Endogenous variables: M X RPIB
Exogenous variables: C

Date: 06/12/21 Time: 10:22
Sample: 1970 2019

Included observations: 46

Lag LogL LR FPE AlC sc HQ

0  -489.4176 NA 398653.6 21.40946 21.52872 21.45413
1 -363.8756 229.2506 2515.195 16.34242 16.81945* 16.52112*
2 -356.0322 13.29969 2660.365 16.39270 17.22752 16.70543
3 -3432308 20.03697* 2286.880* 16.22742* 17.42002 16.67418
4 -339.3661 5.544910 2935.131 16.45070 18.00107 17.03148

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion




Date: 06/12/21 Time: 10:29

Sample (adjusted): 1974 2019

Included observations: 46 after adjustments
Trend assumption: Linear deterministic trend
Series: RPIB M X

Lags interval (in first differences): 1 to 3

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value  Prob.**
None * 0.381384 35.69361 29.79707 0.0093
At most 1 0.192107 13.60114 15.49471 0.0946
At most 2 0.079052 3.788178 3.841466 0.0516

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value  Prob.**
None * 0.381384 22.09247 21.13162 0.0365
At most 1 0.192107 9.812964 14.26460 0.2245
At most 2 0.079052 3.788178 3.841466 0.0516

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by b™S11*b=l):

RPIB M X
0.249726 -0.227992 0.248079
0.396306 0.088055 -0.075388
0.008458 0.114841 -0.050893

Unrestricted Adjustment Coefficients (alpha):

D(RPIB) -0.366032 -0.906567 -0.141728
D(M) 1.316266 -0.082669 -0.395636
D(X) 0.744821 0.816103 -2.067927

1 Cointegrating Equation(s): Log likelihood -346.1667

Normalized cointegrating coefficients (standard error in parentheses)

RPIB M X
1.000000 -0.912969 0.993406
(0.22954) (0.22021)
Adjustment coefficients (standard error in parentheses)
D(RPIB) -0.091408
(0.09199)
D(M) 0.328706
(0.09273)
D(X) 0.186001
(0.32275)

2 Cointegrating Equation(s): Log likelihood -341.2602

Normalized cointegrating coefficients (standard error in parentheses)

RPIB M X
1.000000 0.000000 0.041450
(0.04463)
0.000000 1.000000 -1.042704
(0.06674)

Adjustment coefficients (standard error in parentheses)

D(RPIB) -0.450686 0.003625
(0.15692) (0.08187)
D(M) 0.295944 -0.307378
(0.17381) (0.09069)
D(X) 0.509428 -0.097952

(0.60194) (0.31407)




Response of RPIB to RPIB

Response of M to RPIB

Response of X to RPIB

Response to Cholesky One S.D. (d.f. adjusted) Innovations

Response of RPIB to M

Response of M to M

Response of X to M

Response of RPIB to X

Response of M to X

Response of X to X




Variance Decomposition of RPIB:

Period S.E. RPIB M X
1 2.498458 100.0000 0.000000 0.000000
2 3.104986 92.85012 0.018566 7.131314
3 3.431769 93.93443 0.194788 5.870783
4 3.713239 93.14406 0.814516 6.041426
5 4.024018 93.45412 1.005761 5.540117
6 4.305725 93.43979 0.898151 5.662062
7 4.559194 93.70367 0.918283 5.378047
8 4.805981 93.62769 0.991719 5.380587
9 5.038012 93.68464 0.970700 5.344662
10 5.257704 93.73683 0.943035 5.320136

Variance Decomposition of M:

Period S.E. RPIB M X
1 2.518450 0.441045 99.55896 0.000000
2 3.636495 1.907179 93.41545 4.677371
3 4.884554 2.345082 65.15506 32.49986
4 7.070261 2.463146 50.42307 47.11379
5 9.229185 2.876927 49.34668 47.77640
6 11.02725 3.088763 47.14801 49.76323
7 12.84035 3.053646 45.05108 51.89528
8 14.70190 3.040787 44.39519 52.56402
9 16.44129 3.084424 43.75432 53.16126
10 18.10783 3.097840 42.88126 54.02090

Variance Decomposition of X:

Period S.E. RPIB M X
1 8.765589 0.123671 48.13470 51.74163
2 12.13360 0.091345 36.83069 63.07796
3 15.39769 0.059005 28.17642 71.76457
4 18.18860 0.059061 31.83458 68.10636
5 20.07869 0.055583 35.19769 64.74673
6 21.47718 0.052337 34.83832 65.10935
7 23.06075 0.050388 34.50433 65.44528
8 24.61120 0.044621 35.13038 64.82500
9 25.92939 0.040515 35.21642 64.74307
10 27.19874 0.037194 35.07482 64.88799

Cholesky Ordering: RPIB M X




Vector Error Correction Estimates

Date: 06/12/21 Time: 10:34

Sample (adjusted): 1974 2019

Included observations: 46 after adjustments
Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEq1
RPIB(-1) 1.000000
M(-1) -0.912969
(0.22954)
[-3.97741]
X(-1) 0.993406
(0.22021)
[4.51118]
C -8.021011
Error Correction: D(RPIB) D(M) D(X)
CointEq1 -0.091408 0.328706 0.186001
(0.09199) (0.09273) (0.32275)
[-0.99363] [ 3.54478] [0.57630]
D(RPIB(-1)) -0.288442 -0.169042 0.112752
(0.12884) (0.12987) (0.45202)
[-2.23875] [-1.30161] [ 0.24944]
D(RPIB(-2)) -0.106759 -0.118073 0.097833
(0.12383) (0.12482) (0.43443)
[-0.86217] [-0.94596] [ 0.22520]
D(RPIB(-3)) -0.097812 -0.013970 0.074733
(0.09601) (0.09677) (0.33683)
[-1.01882] [-0.14436] [0.22187]
D(M(-1)) 0.251642 -0.023861 -0.975107
(0.18235) (0.18380) (0.63974)
[ 1.38003] [-0.12981] [-1.52423]
D(M(-2)) -0.299298 -0.705910 -0.940649
(0.18286) (0.18433) (0.64156)
[-1.63673] [-3.82967] [-1.46619]
D(M(-3)) 0.332672 0.148803 0.833647
(0.20703) (0.20869) (0.72635)
[ 1.60687] [0.71304] [1.14773]
D(X(-1)) -0.040700 -0.201805 -0.028963
(0.09136) (0.09209) (0.32053)
[-0.44549] [-2.19134] [-0.09036]
D(X(-2)) 0.160928 0.014354 0.211453
(0.08806) (0.08876) (0.30894)
[ 1.82757] [0.16171] [ 0.68446]
D(X(-3)) -0.003926 0.024765 -0.024055
(0.05674) (0.05720) (0.19907)
[-0.06919] [ 0.43299] [-0.12084]
C -0.694159 1.751407 2.041034
(0.56968) (0.57424) (1.99865)
[-1.21851] [ 3.04998] [ 1.02120]
R-squared 0.357423 0.618962 0.220212
Adj. R-squared 0.173830 0.510094 -0.002585
Sum sq. resids 218.4803 221.9907 2689.244
S.E. equation 2.498458 2.518450 8.765589
F-statistic 1.946821 5.685438 0.988399
Log likelihood -101.1064 -101.4730 -158.8438
Akaike AIC 4.874192 4.890132 7.384512
Schwarz SC 5.311476 5.327416 7.821796
Mean dependent -0.065435 1.027391 0.800000
S.D. dependent 2.748764 3.598131 8.754283
Determinant resid covariance (dof adj.) 1567.088
Determinant resid covariance 690.2782
Log likelihood -346.1667
Akaike information criterion 16.61594




Number of coefficients 36

Schwarz criterion 18.04705




VEC Residual Serial Correlation LM Tests

Date: 06/12/21 Time: 11:57

Sample: 1970 2019

Included observations: 46

Null hypothesis: No serial correlation at lag h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 3.528628 9 0.9396 0.382915 (9,73.2) 0.9398
2 7.538524 9 0.5812 0.839996 (9,73.2) 0.5819
3 6.456726 9 0.6935 0.714319 (9,73.2) 0.6941
4 7.576709 9 0.5773 0.844465 (9,73.2) 0.5780
5 12.74989 9 0.1743 1.470903 (9,73.2) 0.1750
6 6.903909 9 0.6471 0.766056 (9,73.2) 0.6478
7 5.070276 9 0.8281 0.555822 (9,73.2) 0.8285
8 10.46199 9 0.3144 1.188634 (9,73.2) 0.3152
9 10.87400 9 0.2844 1.238845 (9,73.2) 0.2853
10 8.478811 9 0.4867 0.950683 (9,73.2) 0.4875
11 11.02049 9 0.2743 1.256763 (9,73.2) 0.2751
12 11.33907 9 0.2532 1.295849 (9,73.2) 0.2540

Null hypothesis: No serial correlation at lags 1 to h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 3.528628 9 0.9396 0.382915 (9,73.2) 0.9398
2 13.17490 18 0.7811 0.717167 (18,76.9) 0.7835
3 16.71275 27 0.9380 0.582563 (27,70.7) 0.9406
4 29.25662 36 0.7795 0.772519 (36,62.8) 0.7969
5 49.98260 45 0.2821 1.126564 (45,54.3) 0.3353
6 58.97493 54 0.2986 1.079782 (54,45.5) 0.3975
7 70.05024 63 0.2530 1.069442 (63,36.7) 0.4205
8 103.4096 72 0.0090 1.617402 (72,27.8) 0.0793
9 113.9373 81 0.0093 1.406772 (81,18.8) 0.2037
10 112.1990 90 0.0566 0.770467 (90, 9.9) 0.7555
11 NA 99 NA NA (99, NA) NA
12 NA 108 NA NA (108, NA) NA

*Edgeworth expansion corrected likelihood ratio statistic.




VEC Residual Heteroskedasticity Tests (Levels and Squares)
Date: 06/12/21 Time: 12:00

Sample: 1970 2019

Included observations: 46

Joint test:
Chi-sq df Prob.
127.6008 120 0.3003

Individual components:

Dependent R-squared F(20,25) Prob. Chi-sq(20)

Prob.

res1*res1 0.277957 0.481198 0.9505 12.78600
res2*res2 0.514554 1.324954  0.2502  23.66950
res3*res3 0.716903 3.165442 0.0036  32.97752
res2*res1 0.290241 0.511161 0.9352  13.35108
res3*res1 0.421865 0.912127 0.5785  19.40581
res3*res2 0.549017 1.521724  0.1590  25.25479

0.8864
0.2571
0.0339
0.8618
0.4956
0.1919




System: UNTITLED

Estimation Method: Least Squares

Date: 06/12/21 Time: 12:03

Sample: 1974 2019

Included observations: 46

Total system (balanced) observations 138

Coefficient Std. Error t-Statistic Prob.

C(1) -0.091408 0.091993  -0.993632 0.3227
C(2) -0.288442 0.128840  -2.238753 0.0273
C(3) -0.106759 0.123827  -0.862165 0.3906
C(4) -0.097812 0.096006  -1.018815 0.3106
C(5) 0.251642 0.182345 1.380033 0.1705
C(6) -0.299298 0.182864 -1.636730 0.1047
C(7) 0.332672 0.207031 1.606875 0.1111
C(8) -0.040700 0.091361  -0.445490 0.6569
C(9) 0.160928 0.088056 1.827570 0.0705

2.041034 1.998654 1.021204 0.3095

C(10) -0.003926 0.056742  -0.069187 0.9450
C(11) -0.694159 0.569677 -1.218514 0.2258
C(12) 0.328706 0.092730 3.544779 0.0006
C(13) -0.169042 0.129871 -1.301614 0.1959
C(14) -0.118073 0.124817  -0.945965 0.3463
C(15) -0.013970 0.096774  -0.144361 0.8855
C(16) -0.023861 0.183804 -0.129815 0.8970
Cc(17) -0.705910 0.184327  -3.829668 0.0002
C(18) 0.148803 0.208687 0.713044 0.4774
C(19) -0.201805 0.092092  -2.191343 0.0306
C(20) 0.014354 0.088760 0.161712 0.8718
C(21) 0.024765 0.057196 0.432988 0.6659
C(22) 1.751407 0.574235 3.049983 0.0029
C(23) 0.186001 0.322750 0.576302 0.5656
C(24) 0.112752 0.452023 0.249438 0.8035
C(25) 0.097833 0.434433 0.225198 0.8223
C(26) 0.074733 0.336826 0.221874 0.8248
C(27) -0.975107 0.639739  -1.524226 0.1305
C(28) -0.940649 0.641558 -1.466194 0.1456
C(29) 0.833647 0.726346 1.147727 0.2537
C(30) -0.028963 0.320531  -0.090358 0.9282
C(31) 0.211453 0.308935 0.684459 0.4952
C(32) -0.024055 0.199073  -0.120836 0.9041
)

Determinant residual covariance 690.2782

Equation: D(RPIB) = C(1)*( RPIB(-1) - 0.912968908131*M(-1) +
0.993406303377*X(-1) - 8.02101064767 ) + C(2)*D(RPIB(-1)) + C(3)
*D(RPIB(-2)) + C(4)*D(RPIB(-3)) + C(5)*D(M(-1)) + C(6)*D(M(-2)) + C
*D(M(-3)) + C(8)*D(X(-1)) + C(9)*D(X(-2)) + C(10)*D(X(-3)) + C(11)

Observations: 46

R-squared 0.357423 Mean dependent var -0.065435
Adjusted R-squared 0.173830 S.D. dependent var 2.748764
S.E. of regression 2.498458 Sum squared resid 218.4803
Durbin-Watson stat 2.151178

Equation: D(M) = C(12)*( RPIB(-1) - 0.912968908131*M(-1) +
0.993406303377*X(-1) - 8.02101064767 ) + C(13)*D(RPIB(-1)) + C(1
*D(RPIB(-2)) + C(15)*D(RPIB(-3)) + C(16)*D(M(-1)) + C(17)*D(M(-2))
C(18)*D(M(-3)) + C(19)*D(X(-1)) + C(20)*D(X(-2)) + C(21)*D(X(-3)) +

C(22)
Observations: 46
R-squared 0.618962 Mean dependent var 1.027391
Adjusted R-squared 0.510094 S.D. dependent var 3.598131
S.E. of regression 2.518450 Sum squared resid 221.9907
Durbin-Watson stat 1.979411

Equation: D(X) = C(23)*( RPIB(-1) - 0.912968908131*M(-1) +
0.993406303377*X(-1) - 8.02101064767 ) + C(24)*D(RPIB(-1)) + C(2
*D(RPIB(-2)) + C(26)*D(RPIB(-3)) + C(27)*D(M(-1)) + C(28)*D(M(-2))
C(29)*D(M(-3)) + C(30)*D(X(-1)) + C(31)*D(X(-2)) + C(32)*D(X(-3)) +
C(33)

Observations: 46

R-squared 0.220212 Mean dependent var 0.800000
Adjusted R-squared -0.002585 S.D. dependent var 8.754283
S.E. of regression 8.765589 Sum squared resid 2689.244

Durbin-Watson stat 1.945488




Wald Test:
System: {%system}

Test Statistic Value df Probability
Chi-square 10.37588 3 0.0156
Null Hypothesis: C(1)=C(2)=C(3)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
Cc(1) -0.091408 0.091993
C(2) -0.288442 0.128840
C(3) -0.106759 0.123827

Restrictions are linear in coefficients.




Null Hypothesis: X has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.427091 0.5615
Test critical values: 1% level -3.571310
5% level -2.922449
10% level -2.599224
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X)
Method: Least Squares
Date: 06/12/21 Time: 09:53
Sample (adjusted): 1971 2019
Included observations: 49 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
X(-1) -0.074390 0.052127  -1.427091 0.1602
C 2.630138 1.768392 1.487305 0.1436
R-squared 0.041532 Mean dependent var 0.774082
Adjusted R-squared 0.021139 S.D. dependent var 8.477480
S.E. of regression 8.387398 Akaike info criterion 7.131298
Sum squared resid 3306.377 Schwarz criterion 7.208515
Log likelihood -172.7168 Hannan-Quinn criter. 7.160594
F-statistic 2.036588 Durbin-Watson stat 2.018708

Prob(F-statistic) 0.160164




Null Hypothesis: X has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.999204 0.5872
Test critical values: 1% level -4.156734
5% level -3.504330
10% level -3.181826
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X)
Method: Least Squares
Date: 06/12/21 Time: 09:55
Sample (adjusted): 1971 2019
Included observations: 49 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
X(-1) -0.173497 0.086783  -1.999204 0.0515
C 0.095677 2.499384 0.038280 0.9696
@TREND("1970") 0.200289 0.141055 1.419940 0.1624
R-squared 0.081779 Mean dependent var 0.774082
Adjusted R-squared 0.041856 S.D. dependent var 8.477480
S.E. of regression 8.298167 Akaike info criterion 7.129216
Sum squared resid 3167.540 Schwarz criterion 7.245042
Log likelihood -171.6658 Hannan-Quinn criter. 7.173161
F-statistic 2.048426 Durbin-Watson stat 1.910615

Prob(F-statistic) 0.140537




Null Hypothesis: X has a unit root

Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.485715 0.5004
Test critical values: 1% level -2.613010
5% level -1.947665
10% level -1.612573
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X)
Method: Least Squares
Date: 06/12/21 Time: 09:56
Sample (adjusted): 1971 2019
Included observations: 49 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
X(-1) -0.017370 0.035762  -0.485715 0.6294
R-squared -0.003579 Mean dependent var 0.774082
Adjusted R-squared -0.003579 S.D. dependent var 8.477480
S.E. of regression 8.492635 Akaike info criterion 7.136473
Sum squared resid 3461.993 Schwarz criterion 7.175081
Log likelihood -173.8436 Hannan-Quinn criter. 7.151121

Durbin-Watson stat

2.040505




Null Hypothesis: D(X) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.077310 0.0000
Test critical values: 1% level -3.574446

5% level -2.923780

10% level -2.599925

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X,2)

Method: Least Squares

Date: 06/12/21 Time: 09:57

Sample (adjusted): 1972 2019

Included observations: 48 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(X(-1)) -1.049741 0.148325 -7.077310 0.0000
C 0.838678 1.255697 0.667899 0.5075
R-squared 0.521274 Mean dependent var -0.127083
Adjusted R-squared 0.510867 S.D. dependent var 12.36551
S.E. of regression 8.648200 Akaike info criterion 7.193353
Sum squared resid 3440.402 Schwarz criterion 7.271320
Log likelihood -170.6405 Hannan-Quinn criter. 7.222817
F-statistic 50.08831 Durbin-Watson stat 1.996033

Prob(F-statistic) 0.000000




Null Hypothesis: D(X) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.013551 0.0000
Test critical values: 1% level -4.161144
5% level -3.506374
10% level -3.183002
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X,2)
Method: Least Squares
Date: 06/12/21 Time: 09:58
Sample (adjusted): 1972 2019
Included observations: 48 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(X(-1)) -1.050547 0.149788  -7.013551 0.0000
Cc 1.632293 2.646079 0.616872 0.5404
@TREND("1970") -0.031093 0.090994  -0.341705 0.7342
R-squared 0.522513 Mean dependent var -0.127083
Adjusted R-squared 0.501291 S.D. dependent var 12.36551
S.E. of regression 8.732441  Akaike info criterion 7.232428
Sum squared resid 3431.499 Schwarz criterion 7.349378
Log likelihood -170.5783 Hannan-Quinn criter. 7.276624
F-statistic 24.62167 Durbin-Watson stat 1.999682

Prob(F-statistic) 0.000000




Null Hypothesis: D(X) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.088352 0.0000
Test critical values: 1% level -2.614029

5% level -1.947816

10% level -1.612492

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X,2)

Method: Least Squares

Date: 06/12/21 Time: 09:59

Sample (adjusted): 1972 2019

Included observations: 48 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(X(-1)) -1.038975 0.146575 -7.088352 0.0000
R-squared 0.516631 Mean dependent var -0.127083
Adjusted R-squared 0.516631 S.D. dependent var 12.36551
S.E. of regression 8.597088 Akaike info criterion 7.161337
Sum squared resid 3473.766  Schwarz criterion 7.200321
Log likelihood -170.8721 Hannan-Quinn criter. 7.176069

Durbin-Watson stat 1.995944
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