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Summary

As for the second chapter, we discussed the analytical approach in the applied
framework. The evolution of the official exchange rate in Algeria was analyzed
in addition to the standard approach using modern standard methods such as
the time series, the causal test and the var. the study found a one way causal
relationship A single relationship between most exchange rate determinants;
and exports and inflation are the variables that have a significant contribution to
changes in the exchange rate.

This study aims at clarifying the effectiveness of the nominal exchange rate in
Algeria during the period from 1980 to 2017. The study adopted the
descriptive approach in the first chapter by addressing the theoretical
framework of the exchange rate, its types and systems, At the real exchange
rate in addition to previous studies.

Keywords official exchange rate, var model, causal test.
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3y s Var I lasiVl = dee aladiuly gt Wil o oSO Julailly Gulll A6 Ll
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s s Gnd) lgany pe Jelin o pigial) (ge S Cburiall waad z3seil 138 Gl el
clahyally cdpalaidyl 4l cue clyaiall u Aalid) dplaidY) il e oly byladl
A Y cchuriall il shalal) el aae st eyl callay duhal) Calaal (ady Ly cdglaal)
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JYA il LB e ipal) jao Adlad dufs

(2017 ~1980)s:

D Juail

(Aol Alealad) (s8) Bangll Jda LA :J Y1 £ A

OV Gllyg ¢l sy LISH Aplai@y) chsiall caal S Al Jdlall s L Wle
O A (Gl Galaties e e el ledangie Jasg Las (il pe sy ity Lgalana
dadld Galsd and ) Aphaiul) JLa) Gaagas ¢lelalSS ddymas el Judlll lal (g) pall
stlly (2017 =1970) syl I ashaaaas gilall Hluall syl Copall jra (o JS3 dyiel
Cogus Auylll 028 s changl) ia cihlidl aladiud el ity 4@ ) elld aslily g o
(ADF) gassall g Son jlidl e adias
(ADF) jigh Sual Sasgll jia ilii :(6 2) by Jgand)

S Gl I Gl (5 siusall
Lsundl Ts Lsundl Ts Lswndl Ts Al <yl
ddsasll Tt ddsasll Tt adgaall Tt
L P Lsea P L P
-9.421780 -1.548190 -1.677604
-2.951125 -2.951125 —-2.943427 1(0) ER
0.0000 0.4975 0.4340
-3.372650 -4.400342 -2.313131
—-3.557759 —-3.540328 -3.458490 I(1)
0.0731 0.0066 0.4160
-9.58251 —-1.142503 0.817192
—-1.951000 —-1.951000 -1.951000 1(2)
0.0000 0.2255 0.8838
-8.599282 -2.589104
-2.945842 |  —2.943427 10) INF
0.0000 0.1042
-8.499029 -2.857960
-3.540328 |  -3.536601 (1)
0.000 0.1871
-8.714607 -1.028785
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DA il B ac) Cipall o Allad Lo S Sl
(2017 -1980)3 il
-1.950394 |  -1.950394 2)
0.0000 0.2676
-5.876501 |  -1.181768
~2.945842 |  -2.943427 1(0) INT
0.0000 0.6720
-6.274780 |  -0.678395
-3.540328 | -3.536601 I(1)
0.0000 0.9674
-5.955430 |  -1.133151
-1.950394|  -1.950117 12)
0.0000 0.2292
-8.679480 |  -0.495102
-2.945842 | -2.945842 1(0) M
0.0000 0.8807
-8.649114 |  -2.680961
-3.540328 | -3.536601 I(1)
0.0000 0.2498
-8.533848 | 1.170930
-1.950394 |  -1.950394 12)
0.0000 0.9348
-6.776804 |  -1.455883
-2.945842 | -2.945842 1(0) PIB
0.0000 0.5441
~7.008554 |  —0.488851
-3.540328 |  -3.540328 I(1)
0.0000 0.9795
-2.009297 | 4.963990
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DA il B ac) Cipall o Allad Lo S Sl
(2017 -1980)3 il
-1.950687 |  -1.950117 12)
0.0000 1.0000
-6.883329 |  -2.128083
-2.945842 |  -2.943427 1(0) X
0.0000 0.2353
~4.362776 |  —2.486846
-3.544284|  -3.540328 I(1)
0.0075 0.3323
-6.972396 |  0.045746
-1.950394|  -1.950117 12)
0.0000 0.6911

EVIEWS7 zalip e lalde) ) dae) (e 1 juaall

o S8 Aggund) TS) dad (N (ssisal) 8 Bjfne e Judld) of JaadU Gold) Jsaad) e
ST 45l TS cilS PIB il 3 1(2) dxpall 8 lac ke (%5 dysine vic Adsanl) Tt dod

Bangll )ds dsas adell Aujd ol b addes Llaall T (4
Js¥) @Al (& e s R cew)ll Copeall e of Lians Judlall J¥) alls 331 sy

D dpag paall Lo Job (ol (%5 sie ve Dlsaall TE e Ji digenall TS) dad
JsY) @l 1Y) e ¢ INFe INTe M ¢ PIBe X) (583 clysiall (ot Lo 3 Ll sas gl
D3 pag aaall Auimd ) o 4ias (%5 dagine die Adsanll TE e 5S] Lgundl) TS) Linag

Al o iy 13y Bas gl

sl 558 sl : SEY g
( HQ (SC (EPE ) Luas saals slay 558 15 )bal julee OB of mocay (7 €2) ady dsaad) oo

aaly s Uad 58 i 13)
(Var) gisai b shlall e s Las) milli (7 (2) oy Jgaall

Lag LogL LR FPE AIC sC HQ
0 -49.60968 NA 9.67e-07 3.177696 3.444327 3.269737
1 118.1165 268.3619 5.38e-10* -4.349514 -2.483096* -3.705227*
2 140.0089 27.52184 1.46e-09 -3.543364 -0.077160 -2.346831
3 202.2119 56.87130* 5.71e-10 -5.040678* 0.025313 -3.291898
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L) LS80 c BN gAY

) Jae ol pariall L) 3658 (8 <2) a8y Jpaall maasy

Dl el Caypeall e ) INF adiill Janse (e dgaie s ADLall i) 23l s —
o gl %5 Lsime e B 0.0345 = Prob i il mit juiné ER Vool Jlia (gyiliall
Dl Copall prn (A Abaladl Sl il asgde G Qg pA Jane (B8 )
Hy Al Gl Jiiig Hy by gl ER sl ilie (gl

@Al Dlall el Copall jru (e 4a T Ao gag dnmph lia) Al el U
Lgina oo 51 0.0940 = Prob o il mibal) i INF adil) Jaee ) ER Y5l Jilie
aiba psebe i s VY5 Qe (oiball Jlual) Capeall e sl o) gl (%5
Hy A il iy Hydid gl INF aacaill Jase 3 dlalal) ol

Dl el Gapall e ) INT 52560 Jane (o Ggatie Ay 4Dl il il i —
o &l %5 Aysina e 581 0.8294 = Prob o sl it i ER - Ysall Qlia gl
el Copall jau b Alalall clril) jaiha asgie cavs o Y INT 325601 Jana 3 il
Hy Al el mdig Hodii 6] ER ¥sal) dilia (g ylhad) lual

@l Dlall el Cipall jru (e 4a A Ao gag dnmph lia) Al el U
Lgine oo 351 0.6124 = Prob o il bl i INT 586 Jare ) ER ¥all Jilie
pseie o G Y Yl Jilie (yiall Sluall el Copall e b usil) of (6 %5
Hy A A @l by Hodi gl INT 325U Jare 8 Alalad) sl jaiha

@A Al el Capall o (A M Gyl (e dgatie A AL il il i —
S osal o 6l %5 Ggine e 58T 0.2753 = Prob of jeil) il jeims ER ¥l s
@bl Jlnall can)ll Cipall jr b Alalall bl adha aseie Cres G ¥ M iyl
Hy ol Bl (i Hodiis 6f ER Yol Jilia

@l Slall el Copall jau (g 4% daun Do dgag dupd lidl) Aad Al L
%35 Aysina e 5S10.1482 = Prob o i) il juime Ml ) ER Nl Julis
A asede ca G Y Yl dilie glall Slall el Cipeall e (& usill o ]
Hy A Lo il iy Hodiss oI M clylgl) 8 dlalall eyl

Dbl Gipall jeas ) PIB JJlea) daall il (e dgaie Gy 2Dl il il s —
o &l %10 Aysima o 581 0.9372 = Prob of el =ils juimd ER - ¥sall Jilie gl
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w8 Alalall chsall jaiha asede caes s Y PIB Jlay) sl gl g el
HyAlsd) G @) (migig Ho i ) ER Yol Jilia (g lhad) Sl Capual)
@l Dlall el Cipall jru (e 4 A Do gag dnnjd lial Al Ll U
J&1 0.0773 = Prob ¢ jpaiill mball i PIB ! Jad) mlll ) ER sl Jila
Con G sl Qe (@Bl Hluall censll Copall e A il O (5T %10 sine e
Al Bpaydll Jiiig Hyomiy @l PIB Jlaa) Jadll o) & Alaalall clysall jaila o seie
H;
@ Dluall el Copall s (AN X Claliall (e dgaie dan ALY ) 35 50l —
G sl o Gl (%5 g e Ji1 0.0452 = Prob of i) miln i ER Yl il
@bl Dluall ca)ll Cipall pew b dlalad) bl aiha asgde s G X @bl
Hy 3lal s il Jaiig Hy =iy ) ER Ysal) Jilia
@l Dlall el Copall jau (e 4% G Do gag dniash Ll dail duall Ll
%35 Lysira o 51 0.1800 = Prob of il il i X clpaball ) ER Yl Julis
A asede Ca G Y WAl Qilie (glall Sl el Cipeall e (& usill o ]
Hy A dpea il iy Hydids gl X calall 6 dlalal) eyl
Aalal leale] gl Hlall Copall jeu Cladas G A ) it 44l

Appad) ABL) il LA il (8 (2)ad) g

Null Hypothesis: Obs F-Statistic | Prob.

INF_LOG does not Granger Cause ER_LOG 37 4.84996 0.0345
ER_LOG does not Granger Cause INF_LOG 2.96903 0.0940
INT_LOG does not Granger Cause ER_LOG 37 0.04713 0.8294
ER_LOG does not Granger Cause INT_LOG 0.26152 0.6124
M_LOG does not Granger Cause ER_LOG 37 1.22926 0.2753
ER_LOG does not Granger Cause M_LOG 2.18952 0.1482
PIB_LOG does not Granger Cause ER_LOG 37 0.00630 0.9372
ER_LOG does not Granger Cause PIB_LOG 3.31909 0.0773
X_LOG does not Granger Cause ER_LOG 37 4.32371 0.0452
ER_LOG does not Granger Cause X_LOG 1.87353 0.1800
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D Juail

Var zigal pathi gili : A Gilaal)

Var zigal ik :J Y gl

b LS Al zagai e Uloasts Var z3sa i & (9 2) o) Jsaall e ol
Log ER= ¢(1) log_*ER (-1) +c(2)*log_INF (-1) +c(3)*log_INT (-1)
+c(4)*log_M (-1) +c(6)*log_X (-1) +c7

1
+(-1)*-0.090672+(-1)*0.020311+(-1)*0.038749+(-1)*0.7811844
0.365070+(-1)*-0.085266 +(-1)*0.21311

agaa Glpsia) o A é %98 =Rsquared o Lay

Var zigai i gilii 1(9 «2)ady Joaad)

ER_LOG INF_LOG INT_LOG | M_LOG PIB_LOG X_LOG
ER_LOG(- | 0.781844 | -0.801177 | -0.776180 | -0.740059 0.081779 | -0.359947
1
: (0.09491) (0.51243) (0.66997) | (0.29312) (0.10537) (0.42956)

[8.23731] | [-1.56348] | [-1.15853] | [-2.52477] | [0.77615] | [-0.83794]
INF_LOG(- | 0.038749 0.499856 0.104635 | 0.023240 0.032540 | -0.099583
1
: (0.02766) (0.14933) (0.19524) | (0.08542) (0.03071) (0.12518)

[1.40090] | [3.34729] | [0.53593] | [0.27207] | [1.05975] | [-0.79550]
INT_LOG(- | 0.020311 | -8.67E-05 0.791142 | 0.028903 | -0.017561 | -0.093471
1
: (0.01620) (0.08746) (0.11435) | (0.05003) (0.01798) (0.07332)

[1.25372] | [-0.00099] | [6.91835] | [0.57770] | [-0.97643] | [-1.27483]
M_LOG(-1) | -0.090672 0.203662 0.645569 | 0.296866 0.044979 0.359582

(0.06895) (0.37223) (0.48666) | (0.21292) (0.07654) (0.31203)

[1.31512] | [0.54714] | [1.32652] |[1.39426] | [0.58768] | [1.15238]
PIB_LOG(- | 0.213119 0.477313 0.475341 | 0.840419 0.913233 0.231788
1
: (0.08628) (0.46579) (0.60899) | (0.26644) (0.09577) (0.39046)

[2.47022] | [1.02474] | [0.78054] |[3.15428] |[9.53522] | [0.59362]
X_LOG(-1) | -0.085266 | -0.391363 | -0.314227 | 0.049090 | -0.039187 0.420002

(0.04730) (0.25534) (0.33384) | (0.14606) (0.05250) (0.21405)

[-1.80283] | [-1.53270] | [-0.94124] | [0.33609] | [-0.74639] | [ 1.96218]
C 0.365070 1.785279 | -0.974874 | 0.597044 0.193196 1.201155

(0.15654) (0.84513) (1.10494) | (0.48342) (0.17377) (0.70845)

[2.33216] | [2.11244] | [0.88228] | [1.23503] | [1.11177] | [1.69546]
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z sall) Ladla jLad) @SB gAY
gl CLEAYT (e e gana PIA o Ahall z3saill Ladla Hla) (S
bl sl las) -1
S Ay gima i @llin Y gl aysill juzady ¥ il 2aa3 (10 ¢2) &8y Jsaadl P (e

%5 (e
(srhal) ai sl SLER) £ (10 <2) abyl Jgand)
Component Skewness Chi-sq df Prob.
1 1.837487 20.82088 1 0.0000
2 -1.110368 7.602988 1 0.0058
3 1.541193 14.64753 1 0.0001
4 -1.672163 17.24279 1 0.0000
5 -0.200851 0.248771 1 0.6179
6 0.421312 1.094606 1 0.2955
Joint 61.65756 6 0.0000
Component Kurtosis Chi-sq df Prob.
1 7.436822 30.34831 1 0.0000
2 7.285874 28.31843 1 0.0000
3 10.68888 91.14166 1 0.0000
4 7.628577 33.02825 1 0.0000
5 8.264285 42.72373 1 0.0000
6 3.786313 0.953195 1 0.3289
Joint 226.5136 6 0.0000
Component Jarque-Bera df Prob.
1 51.16918 2 0.0000
2 35.92142 2 0.0000
3 105.7892 2 0.0000
4 50.27104 2 0.0000
5 42.97250 2 0.0000
6 2.047801 2 0.3592
Joint 288.1711 12 0.0000
Eviews zaliy e ol dlall slae) (e jhaal)
LM laa) -2

Y cdae e Gl o Jaall L) @l S 13 Lad aSEI Jal (e HLaayl 13 aadig
zoas (11 ¢2) &) Jsaally oial) z3saill s pre e AN ol o adl) LUyl g
S Y zisall ades % 5 e ST ¢ Aysins e VWY aea of Baadl Cua L las) il
clsll ol Lala V) AlKe (g
LM jLas) il :(11 <2) ad) Jgand)

Lags LM-Stat Prob
1 28.30242 0.8162
2 24.48479 0.9273
3 60.84120 0.0060
4 26.85700 0.8654
5 41.85824 0.2315
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6 51.83077 0.0425
7 38.67327 0.3498
8 22.44913 0.9621
9 58.09471 0.0113
10 38.48563 0.3577
11 29.56646 0.7670
12 37.59320 0.3961

Eviews zaliy e ol Adlall dlae) (e jdaal)
White i) -3
ae o Y cdare (e el Aludis uilad HLEAY 7 3sail) 138 axiig ol Sle Ll
(12 2) &) dsaadly zasall Aadlia 2o o AV Guilatie (plo o Aol Al ¢ )gial
. White jLsa¥) il sy
White jLad) gl :(12 «2) a8 Jgasd)

Chi-sq df Prob.

597.6223 567 0.1806

Eviews zaliy e ol dlall slae) (e jaadll
ol AL dpacal) ducadll Jais adles %5 e ,S1 0.1806 Chi sq Jlaial o Jaadl i
comilalie Gl Ll sl Al
Ge Sl ¥ ) zisall ol Jsi of ks White laa) 5 LM jlas) DA e

-l s 3 gailld (03] ¢uilatia Gl L Alsall Alaaliss ¢ sl ( aad) Ll )Y AlSi
Ol Julaig Aadal) Alaia) Jlga s Gl g il

il aal 4 dena B A il clie Jilaty dmdal) Blaiul Jls aadiud
S ek Awdall Alaia) Jlsd (Al chsndl dad) Gl e layaly dalay)
Sl 5 Al ol dg cAlalie dadial dai g dpie) 5 AN Hls o Glarall
W Al (B eS8 Alpatidl b cdlalSie g dlitee Gl ppaiall Gl L cdeall GliSe Jlai]
sl pmay e LBl e Jeriv daasivall clppriall (e (6Y dada ol Ol cAiana dna) 35
Ll gl 8 Al dena gl Gisan aae Aayyd sl ) clpriall 25as sy Ligma dyia) 355
ol aaa el 3 ezdsall A Apdall il Lol Leal) ) dd cplall s
18 2ol 3 (gAY chiia) o auis el A deaal dam AlEid) Lael sl 3 )
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o gisall Chria o e JS B palie e IS Y L) Laal) dpra e Jial
Lz dsaill Cilyiie aes
Ladal) Ll Jlga oY
Dol dilie gyl Hluall casyll Cipall prw (e SV dd ) Dlatid (3) a8y Gald) jeka
1Al G adladsag

) 258 ER (gihall Sluall cel) Copall e (8 dblsdiall danall o axs 1(1) L&
S dear oF G gmin (gl S¥sal) Jilie (g lall Hluall pawpl) Coipall a8 gmliaal Gigaa
%4 s

Cipall o & gl Cigan ) a8 INF sl 8 dglsde daaal) of ax 1(2) JSA (g
Al & dad 4 )] yihall Hlnall Capall jew dualsys ¢ ¥sall dilie (gyiladl Hlnall ool
&) @35 s yihall Jlall Capall e (A Adlsde dena Alla b uSally %4 ) 55l
O Al S Slhisine ) deany bl BV 108 e pdail) Jaee e dule GBI Gigas
ydladl dand) s 2 d3d)

@l @l Hlall el Copall jes Jo SBYINT 58 3 daaa o 223 1(3) JSa
@5 s il Jluall cew)l) Copall jew 8 Alode dera Alla & (uSally ((0)2ie il
Byl Al 3 (-2) s ) skl alassl )

o) Copall s alind) ) agi M clalsll (& ddlsde dena o 2 3(4) o) I o
Cisan Wl apilal) Al i Zaol)) Aad) 8 s & Y1 Gl 3 1y gyihall Sl
Andl (& Syl palaas) ) sa58 Ll gyiball Hlnall el Cpall pdl 8 ddlsde dera
GAY) Gl eyl b Tl )
gl Gigan Y 258 PIB Jlaa) o) il 8 dglsde deaall of aai 1(5) ady) JSE (4
Wl %4 e syl Ll 3 Jead Vol Jilie gyihall Hlall el Copall e
Saall mlll el ) gan Ll gihall Slall eyl Copall e b deda Gigas
o4 ) byl i) b Jiad Jlea)
Capall jraw A mlassl ) a6 X clplall b dlsie deaall of asi 1(6) a8y JSE)
Dms b dena igan Wl o(=4) L syl Al 8 Jead Vsall Jilie el lall eyl

dlas ¢(2010 -1980) 5 AU (3 al) (b aduzill g i pall s C ApSpalisall ABal) (5 AT 5 JU s 2l -1
A8 <2014 ¢dlaxy PPN oald e A..)J\J\‘j\} :tmhaﬁ\]\ e)&;ﬂ ‘)L,L';\J\
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S Y Al b (1) e clnball el g Ll gilall Sl el Gl
pilal) dud) 8 (1) Ly

G enaat Al devall Sualial)l Y)W 2 Apdal) i) dlss ob aas Gl 1 e
g asall e Al e i) aal

Ol Jalas < Ll

il s o Jsanll 13g] Jalal) 3 el el i€ Jilas i 3(3) o) Galdl Pl
A3V Al & il e %100 ek 5l 255 (gAY Hluall eyl Copeall e il lisSa
ey il o and 3 ZaaU gl b calidy ) SV 4 B e o g Y 4k
el Cipall i aie STy apilall Al Ale Y ASED B e ol ad 5
Y18 Ay X clyalall g gyilall luall

Gl A (6 V) D) 8 1Al Cus pdail) cplii a8 Cipeal) ras dealia =
10 Msa spilall Liws A Joail ¢ L)V 8 oy & %3

) 8 dian ) Lmtiie col 2l Jame (ol el (3 el Cipall e daalis -
a5 % 40 ) spaledl Al 4 deadl 20U Gl 8 ey el % 4 sy IS
csdi Capeall a3y 305 ) ey

Y oGapall jee of daa Jla¥) Aol mll) ol el 3 el Copall jra dadlie -
el I Al aeys JeaY) Aol i) e Cagn 4085 V) A 3 6T %16 Sslany
ccipeall ra () Al 2508 laaY) aall i) oulal) pusds

G s cawll Cipall s o Bade Cia Gyl il el 8 Copall e Aadlie —
duadd %7 Jsn Camm (IS A5V Dl & Iyl e capeall il Gyl ol jed,
palall Al 4 %22

A0)laally gl culs a3 O] g8 Capeall e o Jaadl (gAY clpinall ae A )laallys
GAY) Gl yiial) g

A 8 Ll e chaball s i B gyiball Sl el Cipall e dealus
Lalal) dudl 8 laliasl ) Joail (oA il 8 g V) Juals %16 duy culS 1Y
Byl Ll 8 %19 xie s o gual B (mlaay) 8 as &

GAY) Glaane b aad Al sl iy G il g el Copall e 1ol Jaadl 4k
Aot dimn & el Gipall jra 8 Gaad Al Clyand Wi Gl (6,881 clpaial) Laiy
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adazail) Jaras cihlall Gl asd Cus 5pdlad) Al 8 gie Glgine iy SV il b
el Capall e 8 Caad ) bl 55 daalie G L S0 il s

cleal) Aaall bl & culaylgl) ZAEH Ag,a) 8 sb el
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Sl Lada

Bt By Y1 il (8 LS Ofinse () ol i Bl Al Juall 138t
Juail) Ll (2017 —1980) 55l e Vsall Jilie gyl Hluall oyl Copall jras skl
Jal (e cclyiall apead Aiajl) Judld) A hiiad Lol L Cua Al duhall Gacads )
JS D) A8 aaad 5 LS saagll Hds HLaal L 5 clgade (e Bfie Judludl CalS 1Y) 4 jes
JalS agag are Ml e e Lol daail) calSy (Bl Aludes i) Gy liad LS ¢ i
P ey Var zisar i 4lSe) alay adbasag Jhall B4 eyl Copall jrw o dljide
Aalal leale] gl Hlall ey Cipall e Cladse op ADle G i) Al Ll
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AdlAll

Llall ssiwe Jdo 58l e al W (Jsall clplail 8 Lge huaie Cipall e ey
Coymy Lo & 5l 13 elgial 5y asls 2uaa¥) odgd hlis sane cailin (e gobaidY)
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2 rse simg)

) ) o | aall b adal) <l <l sl Jaxae

apall Sleay) %INF X M %INT

)l Plb

ER

1980 | 3830 162500 9,2 13652 5452 2,5
1981 4310 191500 14,7 14117 4693 2,5
1982 | 4590 207600 6,2 13509 6313 2,5
1983 | 4780 233800 6 12742 7136 2,5
1984 | 4890 263900 8,2 12792 7820 2,5
1985 | 5020 291600 10,5 64564 9614 6
1986 | 4700 296600 12,4 34935 10105 2,775
1987 | 4930 312700 7,4 41736 9913 5
1988 | 6730 347700 5.9 2766,2 | 2644,76 0,3
1989 | 8030 422000 9.3 4007,6 | 3903,73 0,39
1990 | 8960 554400 16,6 5778,78 | 4112,33 0,33
1991 | 18470 842100 25,9 8768,36 | 5226,76 0,39
1992 | 21480 | 1047700 31,7 7098,34 | 537477 0,33
1993 | 23350 | 2004900 20,5 5665,84 | 4849,45 0,27
1994 | 35060 | 1491500 29 5946,8 | 6236,57 0,28
1995 | 47660 | 1990600 29,8 7041,26 | 7249,51 0,2
1996 | 54750 | 2570000 18,7 | 8816,03 | 5930,33 0,15
1997 | 57700 | 2780200 5,7 8914,29 | 5647,15 0,12
1998 | 58740 | 2860500 5 6314,34 | 5922,78 0,1
1999 | 66570 | 3238200 2,6 8784,66 | 6382,45 0,09
2000 | 75260 | 4123500 0,3 17268,06 | 7194,18 0,06
2001 | 77220 | 4227100 4,2 14803,3 | 7648,62 0,06
2002 | 79680 | 4522800 1.4 14800,2 | 9435,47 0,05
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2003 | 77390 | 5247500 2,6 17986,3 | 9904,88 0,04
2004 | 72060 | 6150400 3,6 21259,19 | 2859,48 0,04
2005 | 73280 | 7563600 1,6 30694,79 | 13399,52 0,04
2006 | 72650 | 8520600 2,5 34888,21 | 13665,42 0,04
2007 | 69290 | 9306200 3,5 35640,76 | 16211,34 0,04
2008 | 64580 | 11043700 4,8 41095,5 | 20745,55 0,03
2009 | 72640 | 9968000 5,7 25534,98 | 21775,78 0,03
2010 | 74400 | 11991600 3.9 31810,82 | 22108,26 0,03
2011 | 72940 | 14519800 4,5 73489 47247 0,04
2012 | 77550 | 15843000 8.5 71866 47490 0,05
2013 | 78150 | 16647900 3,3 71866 54852 5.5
2014 | 80850 | 17228600 29 95662 33058 8,5
2015 | 100460 | 16702100 4,8 34560 52649 8

2016 | 109470 | 17406700 6.7 29300 49400 8

2017 | 110960 | 18906600 5.6 32900 48700 8
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Intercept

Null Hypothesis: ER_LOG has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.677604 0.4340
Test critical values: 1% level -3.621023
5% level -2.943427
10% level -2.610263
Trend and intercept
Null Hypothesis: ER_LOG has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.313131 0.4160
Test critical values: 1% level -4.252879
5% level -3.548490
10% level -3.207094

None

Null Hypothesis: ER_LOG has a unit root
Exogenous: None

Lag Length: 3 (Automatic - based on SIC, maxlag=9)
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t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.817192 0.8838
Test critical values: 1% level -2.634731
5% level -1.951000
10% level -1.610907
1%t difference
Intercept
Null Hypothesis: D(ER_LOG) has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.548190 0.4975
Test critical values: 1% level -3.639407
5% level -2.951125
10% level -2.614300
Trend and intercept
Null Hypothesis: D(ER_LOG) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.400342 0.0066
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
None
Null Hypothesis: D(ER_LOG) has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.142503 0.2255
Test critical values: 1% level -2.634731
5% level -1.951000
10% level -1.610907

2 difference

Intercept
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Null Hypothesis: D(ER_LOG,2) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.431780 0.0000
Test critical values: 1% level -3.639407
5% level -2.951125
10% level -2.614300
Trend and intercept
Null Hypothesis: D(ER_LOG,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.372650 0.0731
Test critical values: 1% level -4.273277
5% level -3.557759
10% level -3.212361
None
Null Hypothesis: D(ER_LOG,2) has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.582571 0.0000
Test critical values: 1% level -2.634731
5% level -1.951000
10% level -1.610907
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INF_LOG

-0.8

Level
Intercept
Null Hypothesis: INF_LOG has a unit root

Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

— 77—
1980 1985 1990 1995 2000 2005 2010 2015

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.589104 0.1042
Test critical values: 1% level -3.621023
5% level -2.943427
10% level -2.610263
Trend and intercept
Null Hypothesis: INF_LOG has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.857960 0.1871
Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
None
Null Hypothesis: INF_LOG has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.028785 0.2676
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
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1% difference

Intercept

Null Hypothesis: D(INF_LOG) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.599282 0.0000
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
Trend and intercept
Null Hypothesis: D(INF_LOG) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.499029 0.0000
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
None
Null Hypothesis: D(INF_LOG) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.714607 0.0000
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
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INT_LOG
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Level

Intercept

Null Hypothesis: INT_LOG has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.181768 0.6720
Test critical values: 1% level -3.621023
5% level -2.943427
10% level -2.610263
Trend and intercept
Null Hypothesis: INT_LOG has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.678395 0.9674
Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
None
Null Hypothesis: INT_LOG has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.133151 0.2292
Test critical values: 1% level -2.628961
5% level -1.950117
10% level -1.611339
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1%t difference

Intercept

Null Hypothesis: D(INT_LOG) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.876501 0.0000
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
Trend and intercept
Null Hypothesis: D(INT_LOG) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.274780 0.0000
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
None
Null Hypothesis: D(INT_LOG) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.955430 0.0000
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202

63



Gl

M_LOG
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Null Hypothesis: M_LOG has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.495102 0.8807
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
Trend and intercept
Null Hypothesis: M_LOG has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.680961 0.2498
Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
None
Null Hypothesis: M_LOG has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.170930 0.9348
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
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1% difference

Intercept

Null Hypothesis: D(M_LOG) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.679480 0.0000
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
Trend and intercept
Null Hypothesis: D(M_LOG) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.649114 0.0000
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
None
Null Hypothesis: D(M_LOG) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.533848 0.0000
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
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PIB_LOG
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Null Hypothesis: PIB_LOG has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

———
2010

——
2015

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

-1.455883 0.5441

Test critical values: 1% level
5% level
10% level

-3.626784
-2.945842
-2.611531

Trend and intercept

Null Hypothesis: PIB_LOG has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

-0.488851 0.9795

Augmented Dickey-Fuller test statistic

Test critical values: 1% level
5% level
10% level

-4.234972
-3.540328
-3.202445

None

Null Hypothesis: PIB_LOG has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

Augmented Dickey-Fuller test statistic

1% level
5% level
10% level

Test critical values:

t-Statistic Prob.*
4.963990 1.0000
-2.628961
-1.950117
-1.611339
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1% difference

Intercept

Null Hypothesis: D(PIB_LOG) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.776804 0.0000
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
Trend and intercept
Null Hypothesis: D(PIB_LOG) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.008554 0.0000
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
None
Null Hypothesis: D(PIB_LOG) has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.009297 0.0440
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
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X_LOG
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Null Hypothesis: X_LOG has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

— 77—
1980 1985 1990 1995 2000 2005 2010 2015

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.128083 0.2353
Test critical values: 1% level -3.621023
5% level -2.943427
10% level -2.610263
Trend and intercept
Null Hypothesis: X_LOG has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.486846 0.3323
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
None
Null Hypothesis: X_LOG has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.045746 0.6911
Test critical values: 1% level -2.628961
5% level -1.950117
10% level -1.611339

1% difference
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Intercept

Null Hypothesis: D(X_LOG) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.883329 0.0000
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
Trend and intercept
Null Hypothesis: D(X_LOG) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.362776 0.0075
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
None
Null Hypothesis: D(X_LOG) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.972396 0.0000
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
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Response to Cholesky One S.D. Innovations + 2 S.E.

Response of ER_LOG 1o ER_LOG Response of ER_LOG to INF_LOG Response of ER_LOG 1o INT_LOG Response of ER_LOG o M_LOG Response of ER_LOG 1o PIE_LOG Response of ER_LOG 1o X_LOG
o5 5 % o5 ® - %
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172 3 a's'6 7 8 o' B 172 3 4’56 7 8 o 1 123 4's 6 7 8 o 1 172 3 a's'6 7 8 o' B 1723 4's 6 7 8 o 1 123 4's 6 7 8 o 1
Response of INF_LOG to ER_LOG Response of INF_LOG to INF_LOG Response of INF_LOG to INT_LOG Response of INF_LOG o M_LOG Response of INF_LOG 1o PIB_LOG Response of INF_LOG to X_LOG

T2 s 45 6 7 8 s o BRI BRI T2 s 4 s s 78 8 o T2 a4 s 6 78 o BRI
Response of NT_LOG © ER_LOG Response of NT_LOG o INF_LOG Response of NT_LOG o INT_LOG Response of NT_LOG fo M_LOG Response of NT_LOG o PIB_LOG Response of NT_LOG fo X_LOG
o ] o “
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N I . o o — o —
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4] T ad o
zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz
Response of M_LOG o ER_LOG Response of M_LOG io INF_LOG Response of M_LOG o PIB_LOG Response of M_LOG o X_LOG
2 + P EE N R T H +
0 °
T2 s 45 6 7 8 o 0 T2 a4 s 6 7 8 5w BRSO T2 a4 s 6 7 8 s T2 a4 s 6 78 s BRSO
Response of PI8_LOG 0 ER_LOG Response of PE_LOG 1 INF_LOG Response of PE_LOG 10 INT_LOG Response of PE_LOG o M_LOG Response of PE_LOG  PIB_LOG Response of PIB_LOG o X_LOG
- s = - | =
© — L . © © P
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BRI AT BRI AT T2 s 45 s 78 9 0 BRI BRI
Response of X_ LOG © ER_LOG Response of X LOG 1o INF_LOG Response of X_LOG to M_LOG Response of X LOG o PIB_LOG Response of X_LOG o X LOG

555555555555555555555555555555555555555555555555555555555555

Varianc
e
Decom
position
of
ER _LO
G:
Period S.E. ER_LOG INF_LOG INT_LOG M_LOG PIB_LOG X LOG

0.056208 100.0000 0.000000 0.000000 0.000000 0.000000 0.000000
0.086664 85.96067 2.588379 0.777146 5.731138 1.646341 3.296328
0.113884 75.39631 5.498036 1.029790 8.600107 2.651356 6.824397
0.137846 67.97130 8.022996 0.980329 9.933264 3.391186 9.700927
0.158674 62.44363 10.12988 0.837148 10.49546 4.075003 12.01887
0.176642 58.06681 11.89036 0.694924 10.63631 4.795035 13.91655
0.192080 54.42950 13.37273 0.587794 10.53020 5.593877 15.48591
0.205325 51.30369 14.62632 0.521227 10.27547 6.490509 16.78279
0.216699 48.56104 15.68454 0.487978 9.934282 7.489971 17.84219
0.226493 46.12794 16.57041 0.476385 9.549322 8.587279 18.68867

Boo~vourwNnr

Varianc
e
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Decom
position
of
INF_LO
G:
Period S.E. ER_LOG INF_LOG INT_LOG M_LOG PIB_LOG X_LOG
1 0.303458 3.301850 96.69815 0.000000 0.000000 0.000000 0.000000
2 0.351934 2.593546 92.14979 0.718325 0.002771 0.324510 4.211062
3 0.369374 2.559561 89.48684 0.939536 0.034327 0.905194 6.074539
4 0.376376 3.247122 87.84209 0.946613 0.043960 1.352766 6.567449
5 0.380541 4.407613 86.29551 0.926278 0.179284 1.650137 6.541176
6 0.384390 5.772304 84.60679 0.910202 0.467395 1.832266 6.411038
7 0.388444 7.123987 82.85967 0.892671 0.849862 1.930572 6.343243
8 0.392584 8.322802 81.19658 0.874170 1.254334 1.969665 6.382448
9 0.396569 9.299861 79.71978 0.863500 1.626568 1.969501 6.520791
10 0.400212 10.03815 78.47642 0.870498 1.936072 1.947143 6.731722
Varianc
e
Decom
position
of
INT_LO
G:
Period S.E. ER_LOG INF_LOG INT_LOG M_LOG PIB_LOG X _LOG
1 0.396751 4567879 1.294387 94.13773 0.000000 0.000000 0.000000
2 0.522795 6.506102 0.748310 89.35697 1.984600 0.173808 1.230211
3 0.608774 9.706776 0.668689 83.07152 3.344544 1.224738 1.983734
4 0.678690 13.55942 0.691475 75.96350 4723272 2.864376 2.197962
5 0.739955 17.58938 0.669755 68.78603 6.178490 4.706854 2.069497
6 0.795176 21.40622 0.602265 62.05770 7.638028 6.473060 1.822729
7 0.845109 24.74355 0.533229 56.08924 9.011207 8.002198 1.620580
8 0.889764 27.46377 0.502564 51.03039 10.22689 9.226835 1.549547
9 0.928938 29.53328 0.531226 46.91539 11.24342 10.14114 1.635546
10 0.962486 30.98868 0.622412 43.70295 12.04597 10.77396 1.866028
Varianc
e
Decom
position
of
M_LOG
Period S.E. ER_LOG INF_LOG INT_LOG M_LOG PIB_LOG X _LOG
1 0.173582 7.280508 0.430530 12.68647 79.60249 0.000000 0.000000
2 0.201666 14.57211 0.322989 11.56786 66.37929 6.955974 0.201775
3 0.222647 18.82875 0.269861 9.834312 58.59118 12.15744 0.318456
4 0.239201 21.29950 0.246786 8.522582 53.66503 15.78753 0.478576
5 0.252286 22.62732 0.248572 7.765692 50.34955 18.30749 0.701371
6 0.262503 23.18488 0.271228 7.522415 48.00439 20.04440 0.972692
7 0.270344 23.22580 0.307975 7.708886 46.27270 21.21924 1.265398
8 0.276262 22.94479 0.349957 8.228850 44.94329 21.98360 1.549512
9 0.280688 22.50153 0.388352 8.982255 43.88547 22.44398 1.798415
10 0.284026 22.02838 0.416441 9.869576 43.01580 22.67693 1.992870
Varianc
e
Decom
position
of
PIB_LO
G:
Period S.E. ER_LOG INF_LOG INT_LOG M_LOG PIB_LOG X_LOG
1 0.062396 0.011616 0.137034 0.823554 0.702680 98.32512 0.000000
2 0.086381 1.447567 1.193007 2.737890 1.256564 92.66414 0.700830
3 0.106560 3.400530 3.138852 4.900222 0.911467 85.95128 1.697649
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4 0.124803 5.492090 5.045313 6.729325 0.676764 79.32669 2.729822
5 0.141547 7.571325 6.671922 8.074183 0.653750 73.33173 3.697093
6 0.157003 9.568922 8.017085 8.963457 0.792509 68.07384 4,584191
7 0.171334 11.44228 9.134831 9.476860 1.034311 63.50876 5.402965
8 0.184672 13.15986 10.08015 9.699220 1.333019 59.55896 6.168784
9 0.197121 14.69853 10.89670 9.706554 1.654730 56.14996 6.893530
10 0.208757 16.04369 11.61639 9.562667 1.975004 53.21773 7.584524
Varianc
e
Decom
position
of
X_LOG:
Period S.E. ER_LOG INF_LOG INT_LOG M_LOG PIB_LOG X_LOG
1 0.254384 15.96989 1.614835 15.88842 12.99625 0.907490 52.62311
2 0.298409 18.29449 3.318531 12.39691 19.66861 1.334594 44.98687
3 0.320018 19.94857 4,238761 10.79527 20.91198 2.306808 41.79862
4 0.333693 20.64818 4,785685 10.28223 21.09292 3.094555 40.09644
5 0.342968 20.71533 5.147165 10.44082 20.95093 3.587173 39.15858
6 0.349409 20.43839 5.401111 11.00696 20.67743 3.838618 38.63749
7 0.353984 20.03320 5.577161 11.78992 20.35166 3.926619 38.32144
8 0.357383 19.65548 5.686592 12.64254 20.02159 3.920362 38.07343
9 0.360116 19.40886 5.736233 13.45238 19.72083 3.873280 37.80841
10 0.362544 19.34915 5.734529 14.14051 19.47175 3.821849 37.48221
Choles
ky
Orderin
g
ER_LO
G
INF_LO
G
INT_LO
G
M_LOG
PIB_LO
G
X_LOG
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