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ABSTRACT

This study addresses the fundamental concepts of time series and forecasting with

it using Box—Jenkins method, it also addresses the general concepts of inflation.

The main objective of this study is to forecast inflation rates in the Libyan economy
during the period from January 2015 to December 2020, in order to achieve its
objective, the study adopted ARIMAX model to forecast inflation rates (CPI) series
as an output (dependent variable) using money supply series (M2) as in input
(Independent) variable. The study concluded the inflation rates in Libya will increase

along the rest of the period.

Keywords: Inflation, Consumer price Index, Forecasting.
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Akaike Information Criteria (top 20 models)
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Jsaalls Maximum Likelihood i,k (389 ARIMA(2,1,3) z3gaill a2 48,1 aaas o O da

t (1) d) dsanl b LS il e

ARIMA(2,1,3) gisaill jaii mildi (1) Jga
Dependent Variable: D(CPI,2)
Method: ARMA Maximum Likelihood (BFGS)
Date: 11/08/21 Time: 20:54
Sample: 2015M03 2020M12

Included observations: 70



Convergence achieved after 125 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.

Cc -0.057193 0.032368 -1.766957 0.0821

AR (1) -0.257338 0.187201 -1.374663 0.1741

AR (2) -0.473306 0.169095 -2.799051 0.0068

MA (1) -0.453061 153.6083 -0.002949 0.9977

MA (2) 0.453058 203.5012 0.002226 0.9982

MA (3) -0.999997 773.9093 -0.001292 0.9990

SIGMASQ 8.540852 1444.905 0.005911 0.9953

R-squared 0.537467 Mean dependent var -0.005714

Adjusted R-squared 0.493416 S.D. dependent var 4.328165

S.E. of regression 3.080558 Akaike info criterion 5.308964

Sum squared resid 597.8596 Schwarz criterion 5.533814

Log likelihood -178.8137 Hannan-Quinn criter. 5.398277

F-statistic 12.20109 Durbin-Watson stat 1.987774
Prob(F-statistic) 0.000000

: ARIMAX 354 2.2
e ARIMA #3501 I M2 (fise yuicie dilia) (0 Y CPI adicaill Lbitiaall adlly gomil) JaY

Maximum Likelihood 4& )k (389 sl =3 magy (2) a8y Jeaally ARIMAX & ill (e 7 3gaill

ARIMAX gigaill jafi mild (2) Jga>
Dependent Variable: D(CPI)
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 11/08/21 Time: 21:03
Sample: 2015M02 2020M12

Included observations: 71



Convergence not achieved after 500 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 1.348431 0.590604 2.283140 0.0258
D(M2) 0.000617 8.81E-05 7.002434 0.0000
AR (1) -0.749492 0.697752 -1.074152 0.0869
AR (2) -0.357961 0.185004 -1.934887 0.02575
MA (1) 1.074773 0.719882 1.492985 0.0404
MA (2) 1.262342 1.361278 0.927322 0.3573
MA (3) 0.387524 0.666825 0.581148 0.5632
SIGMASQ 6.714958 8.786945 0.764197 0.4476
R-squared 0.495893 Mean dependent var 1.808451
Adjusted R-squared 0.439881 S.D. dependent var 3.675702
S.E. of regression 2.750936 Akaike info criterion 5.050983
Sum squared resid 476.7620 Schwarz criterion 5.305933
Log likelihood -171.3099 Hannan-Quinn criter. 5.152368
F-statistic 8.853341 Durbin-Watson stat 1.991248

Prob(F-statistic) 0.000000

n s e Shilly £3g0 Jadl a3 5 ARIMAX 5 ARIMA aageil il it DA e

p V) B et Aladl Dla

(ARIMAX, ARIMA) 73 5a3 0 45 e (3) Jsoa

HQ SC | AIC | Adj.R*2 | S.E of Reg | Sigma*2 | Sig
5.39 | 5.53 | 5.30 0.49 3.08 8.54 1 ARIMA (2,1,3)
5.15 | 5.30 | 5.05 0.43 2.75 6.71 4 ARIMAX (2,1,3) +exg

il ) g8 ARIMAX #3508 o) &lan) juleall g sdhel calpaiill il (pe Wls sy
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cilS i riall Ay guenall il el o ) ARIMAX - 3gai il s il s WS ¢ 3.08 e izl
M2 agiill (mpe yuiie jels IS Ligundll (PTOD) o (e seka LS %5 (e Jil Ay dagine
Jalall gaill e CPI sl cilbigines 2l ) 5L (0.0000) P-Value dad culy dus (gyias
P— i by Lilas) diginas 8.853341 Lislise dusunall F dad cilS LS ¢ doiil) 4B 8
iy 5ull LgDlalae mbiay Mg ¢ Lilian] disinn 8ysall laai¥) dlsles of (51 (0.0000) Value
. Miticss CPI il il
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Pl eyl DA e el Lbeas aldll Jal

S Ly allyg ACF 513l Lli V) ally awy DIa e ARIMAX z3saill Sl jladl ¢lpal

Aade (e (I3 D) asag e @asall PACE A3al)

sl Al 5l I3 Bala V) Al (6) J<a

Date: 11/08/21 Time: 21:08

Sample: 2015M01 2020M12

Included observations: 71

Q-statistic probabilities adjusted for 5 ARMA terms and 1 dynamic regressor

Autocorrelation Partial Correlation AC PAC Q-Stat Prob*
[ [ 1 0.001 0.001 4.E-05
| [ 2 -0.002 -0.002 0.0004
g i 3 -0.047 -0.047 0.1655
i i 4 -0.045 -0.045 0.3208
[ [ 5 0.011 0.011 0.3305

[l [l 6 0.034 0.032 0.4235 0.515

=] @ 7 0.106 0.103 1.3367 0.513

(== [} 8 0.274 0.278 7.5248 0.057

9 0.151 0.182 9.4259 0.051

10 0.028 0.070 9.4916 0.091

=
=

-0.128 -0.093 10.899 0.092
12 0.076 0.107 11.403 0.122
13 -0.071 -0.075 11.849 0.158
14 -0.042 -0.107 12.009 0.213
15 0.061 -0.034 12.354 0.262
16 0.220 0.128 16.907 0.111
17 0.095 0.016 17.776 0.123
18 -0.002 -0.024 17.776 0.166
19 -0.156 -0.117 20.205 0.124
20 -0.113 -0.130 21.509 0.121
21 0.106 0.126 22.675 0.123
22 -0.026 -0.011 22.749 0.158
23 -0.035 -0.072 22.881 0.195
24 0.148 0.031 25.283 0.151
25 0.023 -0.017 25.344 0.189
26 -0.047 -0.045 25.594 0.222
27 -0.005 0.112 25.596 0.269
28 -0.092 -0.028 26.608 0.273
29 -0.021 -0.036 26.662 0.320
30 -0.070 -0.090 27.282 0.342
31 -0.035 -0.043 27.444 0.386
32 -0.041 -0.111 27.671 0.428
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Series: Residuals
Sample 2015M02 2020M12
Observations 71

Mean -0.001893

Median -0.165925

Maximum 7.282170

Minimum  -6.451552

Std. Dev. 2.609767

Skewness 0.299802

I I I I Kurtosis 3.431439

. ..I . . I.. . Jarque-Bera 1.614254
-6 -4 -2 0 2 4 6

Probability  0.446138
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D(CPI): Inverse Roots of AR/MA Polynomial(s)

1.5

1.0

0.5

o ARroots 0.0

MA roots
-0.5

-1.0

-1.5

: jﬁﬂ‘&hﬁp.4

A giall aal) Coleony Liad Gl Jig ¢ Aaliios b A gl dalaiinly aghins 7 3galll dpadla (o KB aey

p U (4) 485 Jsaadl b mase 5a LS ale slai¥) z3sai alainly M2 2l (el

M2 35l il alall slad¥) 7 3ga 383 inia (10) JSa

11.8
11.6
11.4

15 11.2

.10
11.0

.05 \ FQW\

.00 \ \ r

-.05 //

-.10 \/\/

-.15

2015 2016 2017 2018 2019 2020
Residual Actual Fitted

M2 25ail) (el Aol adll (4) Jsaa

2021M01 | 2021M02

2021M03 | 2021M04 | 2021M05 | 2021M06

2021M07 | 2021M08




126525.0

127221.4

127911.8

128614.2

129310.6

130007.0

130703.4

131399.8

alai®y ) adcaill Lliial) gl Olaag a2l 7 3gall aladial Al sehaall b el o
£ S d e @R s

il (5) ady Jsaall mumgiy ¢ 2021 Ll el Al saaly yuadll gadl e 2D 55l CPI

- gl admil Al

CPI (galaidy) adcaill 4ugaiil) asdll (5) Jgan

2021M01

2021M02

2021M03

2021M04

2021MO05

2021M06

2021M07

2021M08

270.69

271.26

271.84

272.43

273.00

273.58

275.16

277.73

ualau:;i _)4.& L_;\AJ 2021 ng.\g _).@.AI: (e CPI e&aﬂ\ Ql:mjl‘.u.d QB.\.CJ\ 633 ui b)&i djd;j\ wh‘)\—’

o el Slai@y) 8 adail) gl jaiee w5 s 2021

. CPI g 4l Ao} i @lslis (i Slas FCIP lgal) a ol Jaadls (1) o8y JSY (hag

210

200

190

180

170

160

150

140
2015

CPl dggdal) dailly dssunl) daidll o 4lae (11) I

2016

2017

—— CPIF

2018

CPI

2019

2020

2021

3

s aalal)




Al Anedl) dudladly gl bl e il U8 spcall Jabs sa cale) Aulll G )
Aasinls ¢ @al blane dluls aladiul duedll ol ) e aciws lly ARIMAX #3L
A pdml (ssine o 585eS 2008 L Jlanls CPI uSlgnaall Hland disal djed cilily dlul
ARIMA(2,1,3) z3gai cpanl ) iliasi (2020 sracss 2015 s ) ope 55iaal) 35l oull) sLaidy)
A ddieall adlly gl Jal (e ot il Localal) pdll e slae¥) oS Y asl badiad elll ae
ARIMAX(2,1,3)+eXg £5: (1 zisaill o M2 252l (mje Jtiad) juaiall L] (0 1Y Y
Aasinly gl Uad Zilasy) uled) 335 ARIMAX 5 ARIMA z3sai G Lo dlalid) slaly
el gl dalee (PAA (a9 ¢ 2021 abanst’=2021 1l e 3530l adaill Y aead ARIMAX #3503
sl of o clgl) sda judng gy Linall 85dl) dulgs () aiesn w5 8 Olandl alad) gginadl O
038 L) iy ) lahal) me ol sde (365 QY 5 ¢ Bpaiene Y ol SLaBY) L )
Zisal Alae 3l Jlae b 5eliSy 38y ST il aey AIMAX z3sa3 alasialy gl o 430
e ) o3a Caalagiy Auhll as 4] deasill @ Lo e elig ¢ £ilaa¥l uledll Gis ARIMA
By g Uyl 0s0 sbally Hlascdl cans pdil cl o Jand Dl dpalea) il gy Jal

slaiB ) alial) calalsiafy 38lgh Lay (ga@ill (ayall gad 4i8)yag 23nT Byg pin e AaBY) & adiail)

b aahal)



¢ Jempall ista i sl Tuhest Bband Saaliod £330 355 ¢ 2013 ¢ Jall see 5 ibad) il

13 Aaall ¢ 23 238l ¢ dliasy) aglall dd)al) dlsal

slaidy) 4 abaidy) adaills sanll 8 ARIMA z3la aladiad ¢ 2018 ¢ 2se @olall Ll
. 8 M\ ¢ 4 Jdﬂ\ ¢ :\:131.4435\ Cgl&‘ ZUM ¢ 2025_2016 w L.?\“.\m

D3¢ seaie aualyl dene Cupals dan i ¢ dabaally Al ¢ QY SLaY) (1988 ¢ plaan IS
¢ il ¢ daand dablan dulyy ¢ SN Lolaidy) clubudl ) daadd) ¢ 2006 ¢ a8 a2
OS5 dangie aladiul Jihall (8 sl cVoea gl ¢ 2020 ¢ S Bues 5 daals g8 o
Ala Zuly Liejl Jedled) alasinly Lhoadl) adcaill c¥ane il ¢ 2020 ¢ 52 slusy uaallae
C12 aladl ¢ 3 sasdl ¢ dde 34T Aae < 2018-1908 Al

~2018 55l Jo sl slewd paleas) Jha 3 jihal) 8 adcail) cV e gl « 2018 ¢ sie by

.l daals ¢ 2027

Gluhall dlaa ¢ JleaY) Jadl) @l paide aBs Lagie ¢ 20216 gpali daal 5 A8l e

c1 sl e 1 oanel) ¢ Lol Lalaay)



Dfeeale Al ¢ Al Judladly gall 8 ARIMAX =3l aladiad « 2018 ¢ sadsdl (pes lae ane

e ¢ a3yl daala ¢ AlaY) aslally aLai@Y) A< ¢ plan) aud

Gl Judldly 5 3 ARIMA,GARCH,ANN 3lai (s &lia by « 2019 ¢ Gl 55 msny

. §}f> 13 Jﬁ‘j).” :\MlA 13 :\:1‘)\3:2” e}lﬂb Alandy | Z\:AS 13 c«baal}_” (-wé ¢ J:.uml.c Zdb.u) 13

J\ﬁjﬂ\ pa rw )'.':i @\..Ajﬂ ARIMAX CJ}AJ el 2019 « u...u.ual\d.\:_ E)Ln 9 g ‘_;O.Lua.q

- Elai®y) Alaall ¢ Dyead) bl Gradl aiall Jilke ($Y)

Gals ¢ Lolaid) by dnlaill ¢ KU salai@y) Qs ¢ 1996 ¢ Junsd Sladlae #tillae

b ol il
2 el Bl s ¢ Gadailly dlail) g K ALY toabie « 2004 ¢ e li aal 5 sl Al
aallue Cujatg dan i ¢ S (1S o Mlaig dadaadaill dgasll e Al dudlad) ¢ 1983 ¢ Jaild il
- gl A jal) Aladl) ¢ B
c el ALaBY) e Longas A ¢ 2020 ¢ SV ¢ sasial) adY)
- dadadil 5yl ¢ Sanilly clasy) dalias
Andrews, B. Dean, M. Swain, R&Cole, C.2013, Building ARIMA and ARIMAX
Models for prediction Long—Term Disability Benefit Application Rates in the

Public/Private Sectors, Society of Actuaries Health Section, University of Southern

Maine, Portland, USA.



Imand,M.lkughur,J.and Ibrahim,A.2018, Prediction Peak Time Inflation In Nigeria
Using SARIMA Model. International Journal of Mathematics and Statistics

Studies, VOL6, NO2.

Faisal, F, 2012, Forecasting Bangladesh’s Inflation Using time series ARIMA

Models. World review of business research, Vol.3, NO3.

Williams, B.2015, Multivariate Vehicular Traffic Flow Prediction: Evaluation of

ARIMAX Modeling, Transportation Research Record 1776, Paper NO. (01-3488.

Gokhan, S,2011. The Efficacy of SARIMA models for forecasting inflation Rates
in Development Countries: The case for Turkey. International Journal of finance

and Economics, Vol62.



