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The Impact of Quantitative Easing and the casual relationship between the money supply,

inflation and exchange rate in Algeria: empirical study.
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Abstract:

The aim of this study is to investigate the impact of Quantitative Easing (Unconventional financing) on the inflation
and the exchange rate in Algeria by testing the impact of Broad money supply M2 on the Inflation INF (consumer price index
CP1), and dinar exchange rate. The present study relies on the Vector Autoregressive approach (VAR), and studying the causal
relationship by Granger causality tests, and analyzes the Variance Decomposition during the period M01 2015-M09 2019.
The results show that there is a one way-directional causal relationship from M2 to INF, and one way-directional causal
relationship from EXR to INF. While there was no short run causality between M2 and EXR. The results also confirmed that
the increase in the money supply during the study period leads to an increase in consumer price index, On the one hand, thus
exacerbating the inflation problem. On the other hand, the lowest purchasing power for Algerian dinar leads to exchange rate
depreciation.

® Keywords: money supply; inflation; exchange rate; Vector Autoregressive; Granger causality; Variance
Decomposition.

® Jel Classification Codes: B23; C22; C51; E31; E51.
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o 4l 3oy P dayall 93 VAR JI z3gass (1980 (Sims) s al & Bualyadl 3 3,0 J¥ VAR I Slams¥l z3Les cupelss
:JW ISl e 095G g1 5 VAR(P)
YemmMFAAYa FAY Tt AY cpt Epnnns (1)
=0, 11, +2...
m KxK Lgsy cdlelall dgamn (2 A (A Ay, oy A KXK Ly 1 sl 4856 ms iyt (V1 You o Vi) Ol G
Kx1 Lz, (white noise) (an¥! el 8aga4ma: Ep i 4, €5y €1) KXT Ly Al uall 4894 ms :(my, My, ..., my)
:JU) JSCAJL die pag 1dag VAR(T) 6T p=1 0 k=2 ol (o5 Jaguially

M an) o)+ ()63 = Gua)

:JW JSCAIL 4 S (S 7z 39wd! g
Y= Myt A1yt A12Y201F Eqt
Y =My + A2yt A2Yoe1+ €2t
«¥alas allas VAR 7 3903 caimy Eu> (endogenous) 4uds |s ol ae Lsaseiad | ol sl apes G lai¥l 2 3les pzal
olsdll z3gaill LS Sy ding (2012 ¢ £lowdl) Z3gaill 3 63¥1 Slpaall sllaylg aslhayl @ Ao ase IS 4ud 0556
:JWE 4wyl
— p p p
le,t _— al + Zi=1 ﬁl,ile,t—i + Zl=0 el'iINFl’t_i + Zl=0 61'1' EXRl,t—i + glt ............... (03)
— p 14 14
INFl,t _— CZZ + Zi=1 ﬁZ’ile't_i + Zl=0 ez’iINFl’t_i + Zl=0 62'1 EXRl,t—i + SZt ............... (04)
— p p p
EXRl't = aj + ZiZl :83,iM21,t—i + ZiZO 63,iINF1,t—i + Zi:O 63‘1' EXRl,t—i + Egpnnn (05)
CPI G dis Tpans piiatdl Jaas INFo (@il ded +MT Gl aaidl (o ye =pusdl aadll (o ye) 2puaudl ais M2 of o
S 5:5.0,0, Bis ‘L_S.p.éll el ilie $8l5e) Sl Cdyio 2w EXR cConsumer Price Index cllgud | jlawl ,i30
e Jgazlly (o g-deal! sl o> Jiay &@Lﬁ\ el (NI 548 paip ‘@Lﬁl sl e datad | Slpaied! gl puad
domie ziges s § Eviews 7 asbas¥l 2als, alaseial @ Zalyadl cbled 2581 clLas¥ly z3yeddl slasl mls
VAR 11 5l

¢ LBl il -1
syt s sl -1l

Lulyll eyl J1 50 @al o0 Nonstationary §,iiue sé of Stationary 8yaiue (& Ja o3l Judbad) dagls 28,00 sl
- s JLaslg (Dickey and Fuller, 1979) ausll Jod- Kas liis | Leag ooyl | e slaze¥) @5 2ulyudl s 39 «Aaliall
(PP test) HLas mlu (e slaxe¥l Lad¥l ol op)las¥l @l alawdl pacy oylias Al 39 (Pillip-Perron, 1988) oy
(144 4=a.0 1998 .Obben)

:(ADF test) Augmented duky fuller ) ,Js3- s 5L aad! Hlas) mba:(1- ) o3y Jguzd!
ADF gos! pllsd ($3 ks

trend and ) dzio g abold 3929

(Non) dzia 5f bl agzgaus

(Intercept .(Intercept) abold a9

Jo¥l 3,4l

S giasd|

Jo¥ 3,all

Sgiud!

Jo¥l @,all

S gud|

-3.671622™

-0.714202

-4.269544™"

-1.226712

-3.682895™"

-0.676005

-5.731477"

3.199637

-4.899775™

-4.855067™"

-4.654794™

-4.348303™

-7.972680™"

0% dgian Soiun dic *

1.946972

-8.600816™"

-2.124446

5% dginn Ggiun dic *¥

-8.689424™"

1% L gian Ggius Lis
E-views07 &lay5ea (e sleae¥l oLl slae! (e yiualll

-0.191169
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(PP test) Philips perron (y5 a-caled Hlanad) jlas| gl o(2- ) o3, Jouzt!

PP Gy eed 5 Las|

4, A
el (Non) dzia o abols 5929 pue

trend and ) dzio g abold 3929

(Intercept -(Intercept) alold 3929

Jst @4l

Sgiud!

Il 3yl

Syud|

Js¥l 3,4l

Syud|

-2.755818™

-0.445124

-2.872124

-1.470969

-2.733478"

-0.922591

-5.735574™

2.577674

-6.437490™"

-4.532342™

-6.322080™

-3.880135™

-7.979060™"

2.096639

-8.561004™

-2.104437

-8.610739™

-0.129038

0% dLginn Goiun dic ¥ 5% Ligian Gaiun dic *F 1% L gins Ggiun dic ***
E-views07 &l pze e sleie¥l o> LS sluel fpo 2yl

5l ((ADF) pasl 153 — S 5Lz s genge 0! (1-IID) o3, Jgal § 50iml 5 olezsl s n S o ool
Ol M8 30 o (Aad1sne ilS Sela (PP) g odd bas | alusiuly (2-1H) @8; Jousll § 3ussll 5in Las|
Ul @ Gotadl § Lyitue Byuall yau o Lo (Jo¥1 3yall die 8yitie posll uaill (oypes piatll Byite o S O
Jo¥1 3,4l 3 8ya1un (INF, M2) ol parall diopll ddbeddl (5 Joall 8oy Logacy o /(0) dming alols 3529 Ulg alolé 3529
@ 8 yiiun Byall s b colS Laigy A(7) Jo¥ Ayl e 3lalSie ol piall sda lé JLllg (%5) Lsine Gsiun dis

H0)0A5,0 pag HT)T 25,01 (e UalSie 7 3g0idl Sl iie 0T (&1 - /(0) Sl

:VAR Lag Order Selection Criteria Jall Ui i ayoazs gbs .3 -1
HQ 9 SC (AIC ol 5L Zaud 8T Janid allg VAR 73505 § 2wl ellayd) ol A8 cyams @3 5L da s ¢y
(3= @3y Joued! & cresn 5 LeS cApiay ol 48 DMty s s «(INF, EXR, M2) Ayl el il (bl s Uag¥1 348 ol
el s as Hlas | s (3T @8, Jgazd!

VAR Lag Order Selection Criteria
Endogenous variables: INF EXR M2
Exogenous variables: C

Date: 09/10/20 Time: 11:32
Sample: 2015M01 2019M09
Included observations: 52

Lag LogL

LR

FPE

AIC

SC

HQ

-380.0314
-158.8047
-134.9566
-121.1411
-116.0835
-110.6647

NA
408.4185
41.27550
22.31747*
7.586389
7.502946

501.8796
0.143230
0.081238
0.068155*
0.080749
0.095433

14.73198
6.569412
5.998332
5.813118*
5.964749
6.102488

14.84455
7.019699
6.786335*
6.938836
7.428182
7.903636

14.77513

6.742041

6.300434
6.244692*
6.525795
6.793005

* 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

E-views07 &ils e+ yuall

U39z dgaill 5l atul Bams oo aSTI Gy bl lige Juls HLas Ly psas &> (Juselius, 2006, p. 51) Juselius cowsg
0SS @l ol HLasl 14 lidsg (Roots of Characteristic Polynomial) sgusll saaate sodaell sLas! Gudas M5 (1
(1-HH) @3, ISty Busgll 8,515 d (e ady s g1 dzgn ¥ 3T Gaasg caslgdl Golud sodar lia (S @ 131 8y00s

sy s @l ass
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Inverse Roots of AR Characteristic Polynomial
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E-views07 &l y5ea ¢yl
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blsyl adan o ‘;)L’.J" Y GS}@.‘J\ ol ELT] Lo .Jglazl! Bxle ‘3 (02) ) Joazll dio b gag a>lgll o ﬁai Mol
u,ng.“ old pde 31 e sy

:Granger Causality test yz=i| yJ dueud| jlas | il 4 -1
Lallly Al @eall § il o) e Asaliall Sigmmd! § logas Jariud G dpalazd ¥l clpaall o Ateall Lisyai yzmily> Jaay
4=iye 1997 (H.Greene) (The Granger Causality test) duul) il 5Lasl Cayay b gag p31 ate 3 st g L paal
(4-1) 03y ool L eiing LeS zualiadl i€y Alyolll sl e (o Aticd| 28Nl slms) zepuingad il Sl olaseiunl o3 uds (817
{(Granger Causality) &l Hlas) gl :(4-1H) o3, Jguzd!

Pairwise Granger Causality Tests

Date: 09/10/20 Time: 11:43

Sample: 2015M01 2019M09

Lags: 3

Null Hypothesis: Obs F-Statistic

EXR does not Granger Cause INF 54 2.88685
INF does not Granger Cause EXR 1.87907

M2 does not Granger Cause INF 54 3.08076
INF does not Granger Cause M2 0.84161

M2 does not Granger Cause EXR 2.24966
EXR does not Granger Cause M2 0.66350

E-views07 &l yiea 1 yduall
Jgazll & Ao sl gl ol izl IS (yag oF BeliasM Alars¥) dagall e slene¥l Apnad| Hlas | @l e @Sl s
@ Lt A8y (%5 Lgian Sotuns e it ) Bruall jau e dly slasl § A A8 s ols (4-110) 3,
O At e Uz g5 Wy 5 Ligian Syius die llaadl jlawl jdies die e it Jl uadl (aye (o usly olas]
Sysall yaugaaidl oy
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:Variance Decomposition culall &ligSe Juloss sl 511
il 3 ol laie slm) o ez 3saill 3 Rumaigtll lpail) LY Jglally sumll gull § Tuwadl) Aan¥l alins
& 50 s ) S5m0 601 51l i piall 3 st aid g3a8 @15 loall caliien e ool Al il ik
1 LS b Sy oz dgaidl it (o e JST cpliall lsSe Julxs @3 VAR 73503 3 6539 A sl sl il
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Variance Decomposition of INF:

Period

S.E.

INF

EXR

M2

0.131537

100.0000

0.000000

0.000000

0.413937

97.68640

0.096783

2.216818

0.576543

92.03092

0.487853

7.481224

0.701360

76.21088

0.460273

23.32885

0.762026

65.10175

0.697910

34.20034

0.846426

54.20260

1.603631

44.19377

0.896428

51.07830

2.123678

46.79802

Variance

Decomposition of EXR:

S.E.

INF

EXR

M2

0.930341

18.49475

81.50525

0.000000

1.545695

17.03664

79.56733

3.396032

1.826757

12.46611

75.29071

12.24318

2.170531

9.917660

61.06074

29.02160

2.403059

12.04863

50.56367

37.38769

13

2.740958

19.08832

38.90463

42.00704

15

2.926968

23.92452

34.16944

41.90604

Variance Decompos

ition of M2:

Period

S.E.

INF

EXR

M2

1.977619

0.018825

2.638855

97.34232

3.122491

1.324694

2.307426

96.36788

4.006763

2.617652

1.611878

95.77047

5.107986

5.859934

1.201665

92.93840

5.738970

9.112674

1.099313

89.78801

6.520803

14.29257

1.041285

84.66615

6.927746

17.34863

1.004459

81.64691
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VAR J) sl i 1(1) sl

Vector Autoregression Estimates

Date: 09/10/20 Time: 11:55

Sample (adjusted): 2015M04 2019M09

Included observations: 54 after adjustments

Standard errors in () & t-statistics in [ ]

287

INF EXR M2

INF(-1) 1.882284 0.265029 1.466563

(0.14923) (1.05548) (2.24363)

[ 12.6133] [ 0.25110] [ 0.65366]

INF(-2) -1.218762 -1.640076 -2.516922

(0.26542) (1.87728) (3.99053)

[-4.59182] [-0.87364] [-0.63072]

INF(-3) 0.271860 1.436602 1.639486

(0.14319) (1.01275) (2.15280)

[ 1.89862] [ 1.41851] [ 0.76156]

EXR(-1) 0.008338 0.960200 -0.096267

(0.02249) (0.15904) (0.33806)

[ 0.37080] [ 6.03759] [-0.28476]

EXR(-2) -0.042665 0.017934 0.414635

(0.03008) (0.21273) (0.45220)

[-1.41852] [ 0.08430] [ 0.91692]

EXR(-3) 0.036245 -0.126719 -0.293001

(0.01819) (0.12869) (0.27356)

[ 1.99206] [-0.98468] [-1.07108]

M2(-1) -0.014129 0.014710 0.809737

(0.00991) (0.07010) (0.14901)

[-1.42554] [ 0.20985] [ 5.43407]

M2(-2) 0.009661 0.122953 0.267763

(0.01290) (0.09126) (0.19398)

[ 0.74879] [1.34732] [ 1.38033]

M2(-3) -0.002855 -0.091674 -0.069255

(0.01066) (0.07540) (0.16027)

[-0.26782] [-1.21588] [-0.43211]

C 1.216656 9.632145 -6.500844

(0.46238) (3.27032) (6.95169)

[ 2.63132] [ 2.94532] [-0.93515]

R-squared 0.987509 0.979361 0.979405

Adj. R-squared 0.984954 0.975139 0.975192

Sum sg. resids 0.761283 38.08352 172.0830

S.E. equation 0.131537 0.930341 1.977619

F-statistic 386.4912 231.9822 232.4929

Log likelihood 38.44414 -67.19422 -107.9155

Akaike AIC -1.053487 2.859045 4.367240

Schwarz SC -0.685156 3.227375 4.735571

Mean dependent 5.028889 111.8862 150.2990

S.D. dependent 1.072332 5.900402 12.55595
Determinant resid covariance (dof adj.) 0.046468
Determinant resid covariance 0.025138
Log likelihood -130.4167
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Roots of Characteristic Polynomial

Endogenous variables:

INF EXR M2

Exogenous variables: C

Lag specification: 1 2

Date: 09/10/20 Time: 11:40

Root Modulus
0.973052 0.973052
0.847926 0.847926
0.803781 - 0.182712i 0.824286
0.803781 + 0.182712i 0.824286
0.229348 0.229348
-0.198679 0.198679

No root lies outside the unit circle.
VAR satisfies the stability condition.
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