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Using ARIMA models to Forecast the size of deposit liabilities
of commercial banks in Libya during the period (1970-2023)

Abstract

This research objective to forecasts the size of deposit liabilities with Libyan
commercial. Time series analysis has been relied to using the Box Jenkins
methodology for the purpose of predicting the size of deposit liabilities in the
Libyan economy during the period (1970-2023). The results of the study
found that the size of deposit liabilities is constantly increasing through
predictive values over the next five years. Also, some periods witnessed a
noticeable decline, and this is due to a decrease in public spending during
certain periods. Due to the political conflict and the Corona pandemic, and
thus the decline of the balance of public institutions with commercial banks.
Keywords: Deposits Liabilities, Forecasting,” Box Jenkins.
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e AL G e Jay Lo A8 3 o A Bl V) ad (any () ad Le Sl
.(no stationary) 3 _giuae

ga‘j.db ‘é:t\:\l\ Jals N Adla ?2) eﬁ) Jea

Date: 12/02/23 Time: 14:54
Sample: 1970 2023
Included observations: 54

Autocorrelation Partial Correlation

AC

PAC

Q-Stat

Prob

)

PR =y~ S - | B~ - N | p

1111111;--,"'

|

CONOOOPAWN-=

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

0.938
0.877
0.823
0.749
0.681
0.605
0.521
0.446
0.384
0.309
0.223
0.156
0.095
0.036
-0.008
-0.046
-0.070
-0.089
-0.106
-0.120
-0.133
-0.146
-0.159
-0.171

0.938
-0.031
0.036
-0.206
0.024
-0.141
-0.073
-0.014
0.081
-0.144
-0.145
0.051
0.026
-0.025
0.048
0.034
0.082
-0.071
-0.010
-0.012
-0.031
-0.085
-0.021
-0.018

50.228
94.917
135.10
169.01
197.64
220.71
238.20
251.30
261.19
267.74
271.25
272.99
273.65
273.75
273.75
273.92
274.33
274 .99
275.95
277.23
278.86
280.88
283.34
286.27

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

C5J\}! FRINAI|] JPREN Qi L (4) eg) oA ‘;‘: ] <l 4;)31\ é})ﬂ\ o -
o 0l on 0o e Ly (ol Lok 5 0 ) AdLaYly Y1 el
28 Alulu) Sy u‘g_,if— Ju Lae 48) 2 g di‘dcﬁ

PAC ¢ACF <&klas
.Stationary < _giul
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16,000
12,000
8,000
4,000
0
-4,000
-8,000
-12,000
70 75 80 85 90 95 00 05 10 15 20
.. . - £ - . - »
Ada 3 Aleddl AoY) 39080 (4) a2, JS&
:w PR - “ 2
Al g (A Bals N Alla (3) ady Jgas
Date: 12/02/23 Time: 15:03
Sample: 1970 2023
Included observations: 52
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
[ s [T s [ 1 -0.498 -0.498 13.645 0.000
[ = s 2 -0.152 -0.532 14.949 0.001
@ ] 3 0.170 -0.391 16.610 0.001
[ = [ = 4 0.115 -0.089 17.390 0.002
[ = [ 5 -0.179 -0.058 19.305 0.002
' [ 6 0.013 -0.047 19.315 0.004
[ = I [ 7 0.125 0.059 20.283 0.005
= [ = 8 -0.134 -0.078 21.425 0.006
[ [ = | 9 -0.002 -0.145 21.425 0.011
=N I 10 0.159 0.043 23.114 0.010
[l I [ s I 11 -0.236 -0.225 26.922 0.005
== [ 12 0.195 0.043 29.594 0.003
[ = [ = I 13 -0.115 -0.124 30.545 0.004
1 1 [ = 14 0.031 -0.119 30.615 0.006
1 1 [ 15 0.026 -0.013 30.664 0.010
[ [ = 16 -0.027 -0.093 30.721 0.015
1 1 [ 17 0.014 -0.019 30.737 0.021
1 1 [ 18 -0.007 0.017 30.741 0.031
1 1 [ 19 0.014 -0.050 30.757 0.043
1 1 [ I 20 -0.022 -0.029 30.800 0.058
1 1 [ 21 0.013 -0.018 30.815 0.077
1 1 [ = I 22 0.000 -0.132 30.815 0.100
1 1 [ 23 -0.006 0.013 30.818 0.127
1 1 [ = 24 0.004 -0.094 30.820 0.159
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s @ saill Ad ¥ cilial gal) o ) Ala ya

e DA e el 3 gl e Coprill g Ala all 038 ) Cangdl ()
Ssle e agin Alaldall g dad jall #3lalll (e de gana a8 S g (and il
Ay e o (0l (i (53 g3 sall JLES) S5 Cus (AIC,BIC,HQ) s 52
(1,1,3) sl 54

(AIC,BIC,HQ) 4 taal) a8l (4) ad, Jg2a
Model Selection Criteria Table
IDependent Variable: D(TDP)
Date: 12/02/23 Time: 21:36
Sample: 1970 2023 |
Included observations: 53

Model LogL AIC* BIC HQ

(1,3)(0,0)-523.456671 |19.979497 |20.202549 | 20.065272
(0,3)(0,0)-524.606715 |19.985159 |20.171036 |20.056638
(0,0)(0,0)-528.318299 |20.012011 |20.086362 | 20.040603
(2,3)(0,0)523.456583 |20.017230 |20.277457 [20.117300
(1,0)(0,0)-528.295053 |20.048870 |20.160396 |20.091757
(0,1)(0,0)-528.295423 |20.048884 |20.160410 |20.091771
(1,1)(0,0)-528.200256 |20.083029 |20.231730 | 20.140212
(2,0)(0,0)-528.287480 |20.086320 |20.235021 | 20.143503
(0,2)(0,0)1528.295422 20.086620 | 20.235321 | 20.143803
(2,2)(0,0)1-527.024774 |20.114142 [20.337194 |20.199917
(2,1)(0,0)-528.139581 |20.118475 |20.304351 | 20.189954
(1,2)(0,0)-528.166183 |20.119479 |20.305355 |20.190958
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Akaike Information Criteria

20.14
20.12 - . ,‘
20.10 ! } I
I I !
20.08 T Y‘ 1 ! ! !
20.06 } ! 1 | | i
v | | | |
20.04 | ! | | ! | | !
|
| | |
20.02 , l ! 1 1 | ! | !
v | | | |
20.00 e
‘ ‘ i ‘ i [ \ i [
19.98 ' | ! ! | ! | | | | |
19.96 | 1 ! ! 1 ! 1 \ \ ! | |
=) =) =) =) =) =) =) =) =) =) =) =)
S o 2 2 S =S =2 2 S =S =2 <9
m = g =|m g "4 =S 9o N =2 N
4= 2 2 o =2 g 42 8 o o o =

(AIC,BIC,HQ) pil () il (5) 48, g

L2 caualy ) 4 ARIMA 73 sl dlaliall yuleal dad Ji o JaaDl 5o Las
3 ARIMA (1.1.3) JalSiall A jlasi¥) g3 sai gld s (1.1.3) g3l
Aad pall 5 AY) kil a4 )iall die ST A 5005 48y 38a

Maximum ahe¥) G&eY) 485k 385 ARIMA (1.1.3) gisall i o
(5) il Jsaall mam 5o p LS @ e J sl &35 Tikelihood
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ARIMA (1.1.3) gisai s cul-u (5) a2 o>

IDependent Variable: D(TDP)
Method: ARMA Maximum Likelihood (BFGS)
IDate: 12/02/23 Time: 21:36
Sample: 1971 2023
Included observations: 53
Convergence achieved after 16 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error| t-Statistic Prob.
C 1879.423 1429.423 1.314812 0.1950
AR(1) 0.476867 0.238150 2.002380 0.0410
MA(D) -0.561576 0.208924 -2.687943 0.0099
MA(2) 0.042993 0.107072 0.401539 0.6898
MA(@3) 0.367629 0.110044 3.340738 0.0016
SIGMASQ 21905063 3341178. 6.556090 0.0000!
IR-squared 0.178345| Mean dependent var 1983.775
IAdjusted R-squared 0.090934| S.D. dependent var 5212.711
S.E. of regression 4970.056| Akaike info criterion 19.97950
Sum squared resid 1.16E+09| Schwarz criterion 20.20255
Log likelihood -523.4567| Hannan-Quinn criter. 20.06527
IF-statistic 2.040319| Durbin-Watson stat 2.002874
IProb(F-statistic) 0.090080
Inverted AR Roots 48
Inverted MA Roots 56-.59i | .56+.59i -55

Diagnostic Checking of the model. 3!l &adla I3 2 4

O ) e 45508 (ga s Auia 3 Abubd) iy Jiiadl 3 el adla L) %

M) el ey ol

d)d C)A} Wilaa) C..J‘}Q..\S‘ fJ\.u QA és;ﬁﬂ «ﬂﬁj t- statistic J\.\Si\ ;\J;\ °
Qi) ddes X MA (z)uu;mzuu, aall e umMAé)m\
0.05 Y3 (5 siue 2ic Povalue dad Ao slaic YU 4 sixa Lgild SIGMASQ
Agilas) A2 b cilabeal) Ja o gt il

0 B35 e ARIMA (1.1.3) Jisall z3sall ol Jladl 5 5al LS o
S sall (I Tl 5 2 g g (e (383 A Sad) Jals jW) Adla g SIA b jY) Al
A Tl )Y IS (e ey Y 2 gadl) O it Jgaad) JUA (e s cdade (1
%95 A& 3 gan (e a&i Bl gall 23l 5 AN el ) el ) 3
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ol g A s Y A3 (6) ady Jean

Date: 12/02/23 Time: 16:18

Sample: 1970 2023

Included observations: 563

Q-statistic probabilities adjusted for 6 ARMA terms

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
[ [ 1 -0.005 -0.005 0.0016
[ [ 2 0.024 0.024 0.0336
[ N 3 0.018 0.018 0.0528
[ N 4 0.009 0.009 0.0578
T = @ 5 0.110 0.109 0.7879
I T 6 0.023 0.024 0.8210
N | 7 0.055 0.050 1.0096 0.315
I I 8 -0.039 -0.043 1.1063 0.575
oo I 9 0.061 0.056 1.3509 0.717
T e I T s I 10 0.184 0.176 3.6463 0.456
] s [ s [ 11 -0.223 -0.238 7.1087 0.213
T = T 12 0.082 0.072 7.5886 0.270
[ = [ s I 13 -0.125 -0.130 8.7357 0.272
[ [ 14 0.010 0.006 8.7433 0.364
[ I 15 0.011 -0.022 8.7520 0.460
I [ 16 -0.024 0.004 8.7977 0.551
I T 17 0.013 0.005 8.8111 0.639
I T 18 -0.022 0.032 8.8498 0.716
I | 19 -0.016 -0.062 8.8705 0.783
| I 20 -0.048 -0.032 9.0725 0.826
I T 21 -0.027 0.045 9.1397 0.870
N I = 22 -0.030 -0.109 9.2228 0.904
T T« 23 -0.027 0.073 9.2925 0.931
I T = 24 -0.015 -0.095 9.3159 0.952

On Lo le g il Laadliy 3 y0iall s Al bl o 4 ladl a3 LS o
ALl iaie Wl Fitted 5 08al) Al st s Actual daba¥) alalull fuisial)
slac) 4ils (e 138 5 Jual 5il) s Jsn ) sudie (S5 Caild Residual () s
¥ g S B ) 3 g aae e 5 S8
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Residual Actual Fitted

Buakall 5 Abal) el o 43 ) (6) B JSi
L3l oY ol el g sill Gailiad Jead 8 sl Al <l 13 L 4 jadl @
3 all g 4y yail) AESH Alla g Alalid  Maia¥) a5l 285 Al 4 5lie YA (g
bl o sl a8 ) Al () S Laa
5.0E-08

4.0E-08

3.0E-08

Density

2.0E-08
1E-08
0.0E+00
20,000,000 40,000,000 60,000,000 80,000,000 100,000,00C

—— tdp Normal tdp Normal

AaiaY) a4 gl 48US Aja (7) ad J8i
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Al il 2S5 Lae alal) 3 Al Gasa aly Spaall g0all LIS i (LS @
il z3 gl

D(TDP): Inverse Roots of AR/MA Polynomial(s)
1.5

1.0

0.5

AR roots 0.0
MA roots

-0.5
-1.0

-1.5

Ban gll gdad Lalal) 3 ilal) (8) ad, J8i

Forecasting 5 3.4
oA Al 3 shadll il b Sia il 5 il Coliall 23 gaill e <o pail) 2y
ol B IV sl paal Aiedd) ) 5l ooy el 3 salll Aladind
Lad ) aiil) 4l cp (A1 (7) Jsaadl JBA (105 2028 Ao Alad juaill (524l
A ALY Ald) Hlie 5 38 ja auii (e S akall 23 gail)

Lo lall o padll 4y 5uill aill (7) o) Jsaa

YR 2024 2025 2026 2027 2028
aAl | 101792.1 | 106452.0 | 107200.4 | 108350.0 | 108.500.0
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150,000
Forecast: TDPF
140,000 Actual: TOP
130,000 Forecast sample: 2.023 2028
Included observations: 6
120,000 Root Mean Squared Error ~ 37.33868
) Mean Absolute Error  37.33868
110,000 Mean Abs. Percent Error ~ 0.035470
100,000 Theil Inequality Coef, 0.000177
Bias Proportion  1.000000
90,000 Variance Proportion NA
Covariance Proportion NA
80,000 Theil U2 Coefficient NA
70,000 SymmetricMAPE 0035476

03 2004 2005 06 2027 A8
—— TOPF —— Actuals +2SE
L= Lalall dia 311 3 _dl) (9) ad, g8
Juall e a4y B a5 0.0008 Theil Inequality coef JLis) dad Caly

aill f Jaa DU olial (10) Al SN JA (e ad il =il A8 ) 0 Las
AalaY Al e i da gidl)
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120,000

100,000 "
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0
70 75 80 85 90 95 00 05 10 15 20 25

—— TDPF TDP

Bl 25 8 Aus ) o geadll A3k 1) 8 Al (10) a8 Js

1l gill 9 ilidl) 4.4
ehiuly s Box-junkies dusgiel 88 5 55l 4 Hll ol shadl) o Lal Casll 24 8 o3
Gl e Jpanll i Cua b (22 G lad Lo ) o peadl) iy
Ll Cajemal il sliasl s Casandl S 5e (e 5aball a5 col il
1Cbpa sill 5 @) (e & sana A Sl (ali 5 65 38 all
il 1.4.4
Ga N e Lo ) gl skt iy 23 g Jumdl ()l 0l gAY < pelal -]
. MA(1),MA(2),MA(3)<AR (1) z3sei s
Aalea) Abulull ad Gl dlia ol Ll J g sl o5 ) il il ity 22
e Luiall asdll g
Il e Unat @i ol gttt Ol g (uad (520 Ao 45l adll DA (e -3
Lo Ll 358l IS dae 1Y) o saadll

2025 saaivw gl Jg¥) Alaall (340) G9sad) g aabadd) adad) - (ulda 81 dlaa



2023-1970 3581 A Lt 8 & ladl Cijuaall 401091 o padd) aaay 5l 2 ARIMA gk pladiud

IR sl ey G Alie 30l ) lia O ey Al ol Gl DA (1 -4
oalias) I aa) 5138 5 U gade L el il Gasy Caagd Jiliall 8 54l a3 yid
Agadad) gl 5V g Lalad) s 5all 2paaa

el 135 cdelad) o padll ana A SV D) ) cand ala sl Ji -5
AV 5 dgie 31 @l sl palassl )

icbuasil) 2.4.4

Lcla¥) o padll (ol 65 A agan (52 oladWl Aol dsbuall 4 53 o el -]
Al o gaad) 3L ) YA (e

Y s daladl il gall w325 (e 2 palad) pladll wila s Sle 58 5 -2
S Jagha Sl 3 3ail Ja) Al sha ailagll s e Jaall-3

Al Al (e JieY) aad) ) J s sl Al Adalis 1) 0l 538 a0 55 -4

1 — BN
¢ paall g Acblall dmaladl Hlall cdaa SLad) 3 jladll g & gl g 3 gaill (aliadll 30y ea SN -]
502 2010 g xSyl
-2000) o 5l A ol SLa8Y) A 8 4y jladll Cojliadll 50 spmall Al 22
.2209-1900= <2015 21 222l ¢ aalall ddaa (2013
o jlaall A i) 5 jual) sl 1 ANS 8 jadl) g Uadll yy ot ¢ i 5 a jhal) Chugy -3
Taala iy SLaBY) LI I sl el ainal) gala®BY) el aed b
.86-670= 2019445 5 3
4- Abunazel M & abdlftah A, forecasting Egyptian GDP using Arima model,
Reports on economics and finance, vol 5, NO1, (2019).
5- Asteriou <D. «& Hall <S. G. (2015). Applied econometrics. Palgrave
Macmillan.
6- Amoh A, (2018), Application of Box-Jenkins models of time series to
forecasting monthly money supply in Ghana, university of Ghana.
7- Box G <Jenkins G «(1970) "Time Series Analysis<Forecasting and Control
San Francisco: Holden-Day.
8- Box «G. E. P. and G. M. Jenkins. 1976. Time series analysis: forecasting
and control <Holden-Day.
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9- Boye, P. and Ziggah, Y.Y. (2020) A Short-Term Stock Exchange
Prediction Model Using Box-Jenkins Approach. Journal of Applied
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10- Central Bank of Libya, Economic Bulletin, No. 31, 2002.

11- Dickey D., and W. Fuller, 1979, “Distribution of Estimators for

Autoregressive Time Series with a Unit Root,” Journal of the American
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