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Comparison of the VAR and ARIMA model for inflation prediction in Algeria
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Abstract:
This study aims to predict the inflation index in Algeria during the period from 2021 to
2023 by using statistical data from 1980 to 2021, in addition to macroeconomic indicators for
the standard study, which are economic growth, unemployment and the balance of payments.
And by using two different models, the vector autoregressive VAR model and the
autoregressive and moving average model ARMA, and to achieve the goal for which the
prediction process was made, the predictive values of both models were evaluated based on the
statistical criteria MAPE, RMSE and MAE to compare between the two models through the
values of Errors and prediction accuracy, where the ARIMA model (1,1,4) proved superior to
the VAR model.
Key words: Time series models, ARIMA, VAR, forecasting, inflation.

dadde

Al Yy slasl 3als o U &l 1S e cad 35 (olaBV) aogll ohage wal a Tisly eadl o) S
ag bty OF iy W] 2o WS 592

ails iz e wonad) O g ally s Bl Bidze OVukas e Uy povadl) OVuas 2L 89 00 jom Y LS
bl 58 85b) (Sgnn Iz OF I3 et e 3 lancdl OB Wy ke 05T 089 2018 055 18 35l

Jaad anl apalasy) ded) 54d o4 Wle cIs galasyl Slall s clsld) dis L bolasl gle S (3,
W Sl 3 Il Lese 5 1986 aw el cubly ¢ 1983 b g8 die Laddl el g5 ) @) )
S ) gl 3 ST Ll ) sl a1l

belhadjamara.chahrazed@univ-medea.dz «/js los zlmb ol cilialt — 1

98 - 87 = 2024 4l 34 sutal)/20 Ul ISSN : 1112-6132 EISSN : 2588-1930 L sl e ool il
87



A 2 ezl £/ ARIMA S VAR 346 o 4L

gt Glos mlk

o sl ¥l I e oS gadl e 05 (3LaBV) oW Al Al azy ] B Dl fa Lo Liay
Bl 58 bl sLaByl amg
22 Jelgall a1 BLo) (galasV) LaaYl 344 o) e dewl) ege g gl alla) dulll A3L0 OV e
Gelaiy Sl SN o Lgmlal e wl o JSLal e oSl sl Cod addnl Leasdy 5y dpesiiadl Syl
S (LB woll 3155 Byged Sl ryy (Ll Leid ol aliadl Al gl 1B 356y )3
sy
S e il gl medt oY oy 3y J L Jgs QLT (3 sl dasdl Sl T8 Taile adl sy
sy o dol) Jdbly sl B Liliam| i) s S5k o (g )Ll n doelly (Joll G olozs Wy (gL
DU RSN b UL el L ey il sl S e

Soread! piser 3l VAR ARMA £3W o o0 Joo¥) z350dl 52 b
Dl ols
VAR 735 wils o bl @ils Jan oeadl a3 gl ARMA 2358 slaseaal 0 1 45V
it p Al 2021 4) 1980 o fAL el alider e 12l
Syl CBla)
Lk b bl Gl Gy e
el Oling 3LV godly oS 2ISU) &slasV) ol 5 5My ezl Aslal) ol 510
¢ dle B e Jead) @ LaiVl gl ool e SaVAR S Colels ARMA Gl 3)lis-
g
(ool godl Jage 3 olepull Oy dlladly wseiad) o S APLes 5 2e
il g ks 151 gl
1y Wil SV @58 ol i o LA placy der oo o) Jas @) S0 bl ST 0y o poiad) n
iyl ool Vol (omin ol aslyl 5wl ool g ooniadl (2l ast psgde i 2540 oda D e i ol 1Ty
gl Gy 1Yy
eljw‘y\ Simr & ozl gLV 6l Bale G poeiadl Gm
Gl sw 3 s INFIUre s spailly o5V INFlAtionans” Lol ~Slao¥i el ) £l
SR, B0 28 Bl ] 535 W Aol Bigemr oSl S i) Ul ol s L 3
o) ang 3l A Rl U el S pld) Gl 3 ey 1S gLl 6L 85 ST gas Cm
s4q\ﬁa\ o Yo ) o0 Al Lhiof v 5 e SR i) (3 83l i) oY) (3 Salll il Ls Lejlus ST
s 3 A Bl ga gl ZY e 3 Bl bl Y g Aad Sl B s adl OB ST e

.SHJ.»:K(\J&;:M\

et Ol 1L

il phddl (3 Wss Ol Bue (seiail] 3,8l

e 8y 3 e ge3 ) leadly Wl il Lo Il g LY 0) s S ol plisuly SISO Gt gl -]
.6v>~hm Jeos £L5)1 (3 Fimn By wnlns Lo ng (ool clls

.7@}1@5\ somdl) Jlowitnl (3 palos ) Al 3345 0 ddd) USTY 83132

98 - 87 = 2024 :4wJl 34 s/ 20 ISSN : 1112-6132 EISSN: 2588-1930 Ly 3] I lpslad) ils

88



A 2 ezl £/ ARIMA S VAR 346 o 4L

gt Glos mlk

el plgl e

Pl b L o ail el Wby el s oovad) (s F Rl RIS Slpadl s oS

Bl e & Vgl o Sou o jlas e —1

FU] B Bl s By e ) i) 5 Y1y e (3 et L) gy 1 (palalEAR esadl -
ol g ddd IS 2l s IS A

o g5 seh L S Auln y end) e Jol) 8 e sl BB (635 ¢ (Al g Sl @l -
Dl 3 PR fany | s psiad)

W) 5 dom 1a g, gz Yl b e BLs) 0gs ole p SCas ) B3l 4 da S el -
YU EHP I WO INEL DR HE SO

2 gl BV s o —2

C B ) slasVl g IS ol g SO A S Ol s et el @seadl

Lol Roditl) Jgal) o5 Lodind dgal) 3)lml) ot o o)1 LWl o 3LaV) #lisl s g0 3ygaemedl ooeadl -
s o Ll izl 3905 D ol o Ugam die 87 Y1 ads 06 2l S5l peses OUL abdl an
53 y5med bl e

: 10M‘ Liall 34> s jlas-3

S35 5 35il (3 ) pdest Aade g lan Yl miiF 3], sl SLaBY) e plgY) axl gn g1 sl gl -
fe @ g i g g e Ly fLSYI M aney g bl 2T ai 5 2 Y ST Bl 5 eI el )
w3 (auj Sl (gt

Dol 3 adle 0556 Ll 5, 5 woVatms Sl wiis o sl o sk BT OG5 1 ol b poedl -
gl sl L aa ol ) eapY L auad olall)

o5 B e o) g e sl gl (3 s 903,902,901 jis elsY) & Aok 5 1 il gl -
L) gl ey a1 el U g el OLasY) 3 s o (i) sl Bl

Al (@ el fsldl dulydl ;L) el

e JH Bl 5 (ol odl mee b o el Jage Al ALl Sliiie 45 0 Gae A 0da 8
G AN dmaarssh dlanly danl)l LSl L2 Bb sl Sl dxdd o) e ol gl e slaze)
el SVuan ) Jpodl Gus i3y ARIMA L S0l Lo gilim LISHI- gl Y1 2501 256 5 VAR
St 15 ) ol comapnd) G AU ny pLEI 1S 5 ¢ 2023 ) 2021 e e skizd) 55l
EVIEWS 12 slam1 Lol sl pliszaly S ods (3 poiad) o gl W 350

5 5 olad) prial) 2l ALl U2 3 5 5 e i) ¢ (s3La¥l el Sy LS ol o
2021 J) 1980 ¢e 35l lie Uy plitsizaly Slites dams

g A ) By Sl sbl Olplly (Lol Sl Sl 3B e slassWL UL sde war ¢
Laalys 3 gL LW xomjeS” ST e

VAR g0 Juoazls gt Sy jodl Yl

LW Sl 3 e VAR IV a2Vl amte 2398 Jlanaly eiad) oVoas gl il 350l & slazeV) ¢

98 - 87 = 2024 :4wJl 34 s/ 20 ISSN : 1112-6132 EISSN: 2588-1930 Ly 3] I lpslad) ils

89



gt Glos mlk

A 2 ezl £/ ARIMA S VAR 346 o 4L

) 2 U e 5 (ailGDPPC ¢ (g bl ellezad)l jland Jsge Jlastal woeiadl o¥aee: INF
wlegdll Ok iy olledl 1o SC o (s bl Dladl oY UMPIL ¢ e ©lly) sedl Ltad

With Constant

With Constant & Trend

Without Constant & Trend
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With Constant & Trend

Without Constant & Trend
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With Constant & Trend
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At Level
INF
t-Statistic -2.0610
Prob. 0.2609
n0
t-Statistic -2.3327
Prob. 0.4078
n0
t-Statistic -1.3633
Prob. 0.1577
n0
At First Difference
d(INF)
t-Statistic -5.7391
Prob. 0.0000
* k%
t-Statistic -5.6470
Prob. 0.0002
* k%
t-Statistic -5.8072
Prob. 0.0000
* k%
AT Level

SC
-1.9764
0.2957
no
-2.0017
0.5831
no
-1.9823
0.0465

*x

d(sC)
-5.9395
0.0000
*kk
-5.8161
0.0001
*k*k
-6.0286
0.0000

**k*

GDPPC
-1.1787
0.6746
n0
-1.6778
0.7431
n0
0.0272
0.6858
n0

d(GDPPC)
-5.9057
0.0000
*kk
-5.8246
0.0001
*k*k
-5.9424
0.0000

*k*k
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At Level

t-Statistic
Prob.

t-Statistic
Prob.

t-Statistic
Prob.

INF

-1.9426

SC
-1.9259 -1.0793
0.3176 0.7149

0.3102

n0

-2.1916

n0
-1.9559 -1.5094
0.6073 0.8101

0.4814

no

-1.3633
0.1577

no

At First Difference

t-Statistic
Prob.

t-Statistic
Prob.

t-Statistic
Prob.

d(INF)
-5.7478

n0
-1.9356 0.0859
0.0515 0.7045
*

0.0000

*kk

-5.6562

0.0002

*kk

-5.8148

0.0000

*kx

d(sc)
-5.9538 -5.8888
0.0000 0.0000
*Kk*k
-5.8530 -5.8053
0.0001 0.0001
*kk
-6.0408 -5.9229
0.0000 0.0000

*k*k

GDPPC

no

n0

n0

*KkKk

*k*k

*k*k
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UMPL
-1.4301
0.5583
n0
-1.7743
0.6988
n0
-0.4544
0.5120
n0

d(UMPL)
-5.1278
0.0001
*kKk
-5.0960
0.0009
*kk
-5.1989
0.0000

*k*k

UMPL
-1.3144
0.6138
no
-1.6947

0.7356
n0
-0.4095

0.5298
n0

d(GDPPC)  d(UMPL)

-5.1713
0.0001
*kk
-5.1668
0.0008
*kx
-5.2391
0.0000

*kx
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Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.481108 47.33410 47.85613 0.0559
At most 1 0.222136 21.09174 29.79707 0.3520
At most 2 0.190387 11.04361 15.49471 0.2088
At most 3 0.062831 2.595650 3.841465 0.1072
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VAR Lag Order Selection Criteria
Endogenous variables: DINF DGDPPC DSC DUMPL
Exogenous variables: C
Date: 12/03/22 Time: 19:35

Sample: 1980 2021
Included observations: 39

Lag LogL LR FPE AIC SC HQ
0 -1003.317 NA 3.20e+17 51.65729  51.82791 51.71851
1 -864.6836 241.7200*  5.97e+14* 45.36839*  46.22150* 45.67448*
2 -856.9160 11.95014 9.36e+14 4579056  47.32616 46.34152
3 -847.1760 12.98663 1.39e+15 46.11159  48.32967 46.90742
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DINF = 0.807772552598*DINF(-1) - 0.000940348636088*DGDPPC(-1) -
0.179335893742*DUMPL (1) + 9.21516624705¢-06*DSC(-1) + 7.20636341306
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Response of INF to INF Response of INF to GDPPC Response of INF to UMPL Response of INF to SC
4 4 4 4
2 2 2 2
0 0 — 0 S — 0
2 2 2 2
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2020 3.084644137140698
2021 4.056974724789553
2022 4.870681549178591
2023 5.537051901306605
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UNIT ROOT TEST TABLE (PP) UNIT ROOT TEST TABLE (ADF)
At Level At Level
INFL INFL

With Constant t-Statistic -2.3118 With Constant t-Statistic -1.8833
Prob. 0.1695 Prob. 0.3395

no no
With Constant & Trend t-Statistic -2.6320 With Constant & Trend t-Statistic -1.8907
Prob. 0.2668 Prob. 0.6548

no no
Without Constant & Trend t-Statistic -1.4749 Without Constant & Trend t-Statistic -1.5662
Prob. 0.1308 Prob. 0.1101

no no

At First Difference At First Difference

d(INFL) d(INFL)
With Constant t-Statistic -12.3607 With Constant t-Statistic -9.5125
Prob. 0.0000 Prob. 0.0000

ok ok
With Constant & Trend t-Statistic -12.3183 With Constant & Trend t-Statistic -9.4805
Prob. 0.0000 Prob. 0.0000

ok ok
Without Constant & Trend t-Statistic -12.4058 Without Constant & Trend t-Statistic -9.5323
Prob. 0.0000 Prob. 0.0000

ok —

EVIeWS 12 el Jlansal Gl st/ e
dor) s B @ sl (3 88men 8 INFL 2 2l 0F 12255 PPy ADF (gl gl IS (e
oY @4
DPL alldl oldalin o S Lot =2
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BDS Test for INF_F

Date: 12/03/22 Time: 22:30
Sample: 1980 2023

Included observations: 44

Dimension BDS Statistic Std. Error z-Statistic Prob.

2 0.128976 0.018771 6.870892 0.0000
3 0.223481 0.030551 7.314921 0.0000
4 0.275344 0.037291 7.383740 0.0000
5 0.302500 0.039862 7.588615 0.0000
6 0.310683 0.039447 7.875985 0.0000
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Difference from Moving Average
Original Series: INFL
Adjusted Series: INFLSA

Scaling Factors:

-0.069794
0.032889
0.049444

52w N E

-0.012538
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Automatic ARIMA Forecasting
Selected dependent variable: D(INFLSAF)
Date: 12/03/22 Time: 23:15
Sample: 1980Q1 2021Q4
Included observations: 167
Forecast length: 0

Number of estimated ARMA models: 25
Number of non-converged estimations: 0
Selected ARMA model: (1,4)
AIC value: 4.64788155738

Eviews 12 gy Juasl CoUl slus] o
ARIMA (1,1,4) ghses pds Ol s Jias (09) o3y Jgeiod

Dependent Variable: INFLSA
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 12/03/22 Time: 23:18

Sample: 1980Q1 2021Q4
Included observations: 168

Variable Coefficient Std. Error t-Statistic Prob.

C 8.696030 3.865462 2.249674 0.0258
AR(1) 0.928435 0.025808 35.97420 0.0000
MA(1) 0.063176 0.060496 1.044297 0.2979
SIGMASQ 8.034807 0.703831 11.41582 0.0000
R-squared 0.885519 Mean dependent var 8.771071
Adjusted R-squared 0.883425 S.D. dependent var 8.402671
S.E. of regression 2.868933 Akaike info criterion 4.981770
Sum squared resid 1349.848 Schwarz criterion 5.056150
Log likelihood -414.4687 Hannan-Quinn criter. 5.011957
F-statistic 422.8506 Durbin-Watson stat 1.974216
Prob(F-statistic) 0.000000
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.0,05

ARIMA (1,1 ,4) g3sadt Jlosial gzl S¥dnes 381 —6
IS e 2023 i B gl o o Ly ot sl ARIMA (1,1 ,4) 230 300l Jlonils gyt

:L}L:JKGJL:;J\
202101 3.85
20210Q2 4.19
2021Q3 452
202104 481
202201 5.09
202202 5.35
202203 5.59
202204 5.81
202301 6.02
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202302 6.21
202303 6.39
202304 6.55

ARIMA (1 ,1,4) z3se5 Jlomssls 3 gl Jios (03 ) o3y S
5

Forecast: INFLSAF

i Jetual INLSA
Forecastsample: 202101 202304
B Included obsenvtions: 2
10 Root Mean SquaredEror ~ 2.765867

Mean bsolute ror 2577621
MeanAbs. Percent rror -~ 3578598
Theil Inequality Coef, 0.242404
0 BiasProporton 0868512
Variance Proportion ~~ 0.117817
Covariance Proportion ~ 0.013671
Theil U Coeficient 1941219
T L

m m JUk

— IS 125E

EViews 12 w2 e slaze Vb com L slts] pe
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.% 6,55 1) 2023 w.
450 GM‘ B3 Oy Wy e dged! o dholdodl (WG
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[k oS b ng ot o o 1ol jmins (28 Lo 4 g U S ol canS ol mdsedl dneb el
skl el O paged —1
3Keller & Worrack, 1997, p. 92) mean absolute error st dillo)) odll lawges i

MAE =

e=Y - Yu
Y sl 5,05l Y pR 5 3alall adedl o2 & Vi OF Em
Cﬁjﬁ-«-ﬂ )’,\-:&;j CJ}E Jgj MAE w& GIVESN sﬁw\ Jja- QUL‘&.S\ dde jf R.:?;J\ (,» n 9 ‘g";;\}-‘j\ jT Ua_’-,L\ J:,E el
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(Anderson et al., 2001, p. 173) mean Squared error ikt slasY mpe  —o

MSE = h_
n
3ol 2al Ol W) pdsiigy MSE - Bl waen (sl 235adl 52 3301 2350l jamiy 2348 SO MSE f e
RN C.J}».LU ERERT
T el O 2 0 -2
Harnett & Horriel, y Mean absolute percentage error stasY1 Lol dillaod! i~ —i
1998, p. 368)
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(Harnett & Horriel, 1998, p. 368) mean percentage erro sbs¥! kuwgs s —

n
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Var giges Juaal 3l 83 0s Jaow (10) o3y Joutd!
Forecast Evaluation
Date: 12/04/22 Time: 23:35
Sample: 2020 2023
Included observations: 4
Evaluation sample: 2020 2023
Number of forecasts: 2

Evaluation statistics

Forecast RMSE MAE MAPE SMAPE Theil Ul Theil U2
INF_F 2.290346  1.919301  35.78899  40.26066  0.254732  0.658726
Simple mean 2.290346 1919301  35.78899  40.26066  0.254732  0.658726

Eviews 12 zoby Jlaszal Comldl 314/ o

Forecast Evaluation

Date: 12/04/22 Time: 23:40
Sample: 2020Q1 2023Q4

Included observations: 16
Evaluation sample: 2020Q1 2023Q4
Number of forecasts: 2

Evaluation statistics

Forecast RMSE MAE MAPE SMAPE Theil U1 Theil U2
INFLSA 1.955763 1.288811 29.05219 22.06709 0.221310 1.230192
Simple mean 1.955763 1.288811 29.05219 22.06709 0.221310 1.230192

EVIeWS 12 by Jlosiol Em Ll slts] o
tk Lol LS cndgddl (3 an ) Z I e
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VAR 35 oo B 236 en ARIMA 2354 0F L3 (ollaxd il i)l by MAE 55k 2l
VAR 350 o) 350 0 3T ARIMA 2356 07 L35 (2l el Y1 w0 250 RMSE 55s clUis;
ARIMA 735 ot s SAMPE 250 5 (oUW o) aallal) 2l 550 MAPE jagl 2l s
e & VAR 358 0 G
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