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"Economic Forecasting of Oil Revenues in Libya"
An Econometric Study for the Period (1962-2021) Using the (ARIMA) Model

Magdy Ijdid Ramadan Masoud

Abstract: This study aims to attempt to build a standard model that can predict the values
of oil revenues in the Libyan economy for the next five years, using annual data on oil
revenues during the period extending from the beginning of 1962 until the end of 2021.
To achieve this goal, the integrated autoregressive model with moving averages (ARIMA)
or what is known as the "Box & Jenkins" model was relied upon for short-term forecasting.
The study reached several results, the most important of which are: that the oil revenue
variable was characterized by continuous fluctuation between the rise and fall in its values,
i.e. instability throughout the period studied, due to the factors affecting it, most notably
international oil prices and the quantities exported from it. Also, the best model that can
represent the oil revenue series in the Libyan economy during the study period is the au-
tomatically selected model for forecasting (10,1,3) ARIMA. Also, among the results
reached is that the balance of oil revenues will take an upward trend in the next five years
(2022-2026). The study also presented some proposals that would avoid shocks resulting
from unexpected fluctuations in foreign markets. Keywords: Oil revenues, Box-Jenkins
model, short-term forecasting.
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Variables at Level at Level
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Intercept Intercept
PR 1.859 0.841 -0.977 -1.382 -1.636 -4.018"
at First Difference at First Difference
d_PR -1.980 -2.140 -2.065 -9.795 -9.802 -9.755
2"4 Difference
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Critical Values ......... (Mackinon ,1996)
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Variables t-statistic Break Date Lags Critical Values
%1 %S %10
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d PR -15.313 2010,2013 -4.073 -3.563 -3.296

-(Eviews-10) Laay i o ol Gaaldl dlac) 1 jaaal)




Al-Mukhtar Journal of Economic Science 12 (1): 114-133, 2025 pagel23 of 133

:"Brock, Dechert and Scheinkman Test,1987" 4&iwy) jLis) .4

Okial Aglas) Giels Gus (g Dbyl Saan (PR) Al clahy) dlades of Gla ey sliaf Jgaalls bl PAS 10
Giels lgazan "p-value" Gllaa¥) aidll of LS (1.96 a5 sanball aojsil Aganall daiil) (e ST Lgasan "Z-Statistic”
Aedes b Jod Wiy Mg Aleedl caalisal g g8 Bal)) 2ass (6f (M = 6) 2l IS daf (50 %5 e sl
i) sadd) e ganll AL dubadll el )

L) s @il (5) Jsaad)

Dimension BDS Statistic Std. Error Z-Statistic Prob.
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5 0.245749 0.035282 6.965313 0.0000
6 0.302301 0.034703 8.711100 0.0000

(Eviews-10) dusay gl Ao ol Gaald) dlae] (e 1 jaal)

sdpall culiall (ARIMA) Tisal el Gighi @

danl gyl gl & "Gwilyn Jenkins & George Box, 1976" jiSua 2Sbgag (oS50 s Aoyl (udad ity
Cyacas AN Al yally o el ilabro ks 1400 Al pall 2 ez dgaill and gl 3gailly Chyatll Al pos 2t 14 Jale
)l Aspall g cdiaadiall dilaas) ChLEaY] (e desane o alaie YL @llig dindla (o Sty 3gaill (s
Loy el ail) A e KB iy Mvie g T el sad) e Gl (505 Aadl Audad) iy ailly a5t 5,835
(82 :2018 ¢ liall) diaradiiall ddlas) ChLaaY) ass Jlaialy el

:"Identification" gadddll o Cipill dlaya .1

s Jlaall 138 b gy Glatiens Al dualeld) <) e « ARIMA(P, d, q) e IS @) daas 2 Alayal) 038 3
waa3 & Bangll da hlad) w5 (e e asles LS (165 :2016 «(galdll) "PACF" 5ialls "ACF" 313 LlsY)
cily S "Box-Pierce" selas] dad 43Sl Gl ((d=1) Js¥) &l sa5 duiajl) dlulall sxie Cujiind (53 (g5ianal
s (X2) SIS are Lilean Llsanll daidll (e S Cisla lly ((K=28) s9nill 4 ,aT vie (Q-Stat =27.1) lgiad
(41.3) gslus
S 1LY Ay el (6) Sl J<ally Joand) e Jasdy AR(P) (N laai¥) #3sa A3y paidal dually Ul
oo LS (Ll daiind) Lashall £)8) (5 %95 A& 3508 )la L (k=1,k =9,k =10) shlall <l xe "AFC"
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ol Bala N1 Al Gand e Baad MA(q) ASaia) clacgial) z3gat 48 2t pads Lad Ll L (6) JSAlL daiage
e 555 @V (ARMA) z3sel Toane 320 Ciges W8 aes (k=1 , k=8) shls 38 vie Segi 7558 "PACF"
Alall Z3saill o ey Jllg « MA(B) 5o Aamal) cllacsgiall ] aall Lty cAR(10) I oD an o
: 8 (ARIMA) abile (1o Labial

ARIMA (ARmax-10, I=1 , MAmax=8)

LS (gretl) Lsan s A Ol ddle DA e ARMA gisaill jualill il (ggendl) 350all Ao Jiivn WS
LS Sl JSall dlias o

Aol AdY) 35080 (Correlogram) [Lasl gl (6) Jssad)

LAG ACFE PACFE Q-stat. [p-valus]
1 -0.3219 *#* -0.32149 ** €.40597 [0.011]
2 0.0632 -0.0447 6.68620 [0.036]
3 -0.04%5¢ -0.0478 6.85203 [0.078]
4 0.08595 0.0461 T.1361 [0.129]
S 0.0375 0.0840 T7.225959 [0.204]
& 0.0051 0.0482 T7.2317 [0.300]
7 -0.19&68 -0.2018 9.9131 [0.194]
g8 -0.143% -0.3226 ** 11.374%9 [0.181]
9 0.2585 ** 0.1276 16.18340 [0.063]

10 -0.2607 *=* -0.1638 21.1748 [0.020]
11 0.1526 0.0550 22.921e [0.018]
12 -0.1811 -0.0698 25.4326 [0.013]
13 0.090%5 -0.0020 26.0741 [0.017]
14 0.0163 -0.0141 26.05953 [0.025]
15 0.0156 -0.0841 26.1153 [0.037]
1& 0.0594 0.140& 26.4101 [0.049]
17 0.0871 0.1780 27.058%9 [0.057]
13 -0.0239%9 -0.0336 27.108%9 [0.077]
14 0.0050 0.0418 27.1122 [0.102]
20 0.0025 -0.12%9¢ 27.1127 [0.132]
21 -0.0093 0.0355 27.1209 [0.167]
22 0.0025 -0.0726 27.1215 [0.207]
23 -0.00%90 0.0867 27.12596 [0.250]
24 -0.0127 0.1502 27.1462 [0.258]

(gret],2021) dama_n Gl i 1 juaall
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Aodaan) i) Adadd (Sadly (I BLIN) LA (6) JSal

ACF for d_PR
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(gretl,2021) daaay Clayia 1 jaaall

SIS adger iyl (gpemill dgaall daad da ;G Aadipal) g i) (p Alialial) julas 1101
Bpalall gty 55aY) dumayy Aauslsy 7 3lail) 038 358 56 "PACF" S5all S jlaaiYlg ¢ "AFC"
On Aalad) 25 saley cduhall a8 dlaludl @lily Jial "Best Model" z3sas duadl ) Jgeasl) Lai
LT dlalall il cuelag MAIC" SLSKT Jlas L o @A) Claglaal) julas (335 4 jikal) z3lail

WS Ly
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Bl g ipad Sl SALag¥) SLASY) gl (7) Jsaad

Automatic ARIMA Forecasting
Selected dependent variable: DPR
Sample: 1962 2021

Included observations: 59
Forecast length: 0

Number of estimated ARMA models: 99
Number of non-converged estimations: 0
Selected ARMA model: (10,3) (0,0)

AIC value: 22.0240568184

(Eviews-10) Loy cilasiies e lalael Ealdl dlac] @ jaal)

(Akaike) Jbxa (39 Jia¥) g agaill JLASY Al (el (7) Jeal

Akaike Information Criteria (top 20 models)
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(10,3) zisall sl & (7) okl dine & WS lajite ladgai 99 o e 4 el U e LD LS

Kalgi) "Akaike Information Criterion,1969" <¢liST cilasbedl)l jlaa 335 4ad Jif e Jas SUARMA

zasaill 8 Jally ¢ ARIMA (ARmax=10, 1=1 , MAmax=10) z3gaill daslial) il alasiuls (Eviews-10) dasayl
Al s3gd salaieY ) 0 ARMA(10,1,3)
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:"Parameter Estimation" g 52l zigalll Gilalaa juadi .2
el z3salll of lgails ol il "Maximum Likelihood Method" alasl) £l siaall diyle dlavlsy ol &
aall Lgiec (AT dalse () 3505 BAL Ly chan Adsnn Zowalll 30 555 (%25) lss 4l 33153 39 alea Ao il
a5 (6.02) Locinal) el iy Cum dille JS€ 730l dugine Jiar (50 (F) L 5Ll (sbes Lo Wl ¢ gl
Ligina els "SIGMASQ" (i) dalaag (AR) 109 sakall 7 3gaill Cilalas o WS ¢(p-value:0.001) &ille dilas)
) ot dualidl) Ball) e W clsine e LSS "const” il aally (MA) iades ady Lo W clead dlle
V) AlSia o el z3gaill sla B (2) dplonall Al o &8 cisls (D.W=2.1) usily ula JLERY dilasy)

LIV Al e I

ARIMA(10,1,3) gedual) gigaill sk il (7) Jseal

Dependent Variable: D(PR)

Variable Cocefficient Std. Error t-Statistic Prob.
C 1338.508 1470.483 0.910250 0.3667

AR (10) - 0.625762 0.184997 - 3.382543 0.0013
MA (3) - 0.043735 0.140571 -0.311122 0.7569
SIGMASQ 2.32E+08 35474479 6.532284 0.0000

Hanan-Quinn criterion = 22.37385
Akaike info criterion = 22.31887
Schwarz criterion = 22.45972
DW =2.104168

(Eviews-10) diaay Glajde @ jdaall

R-Squared = 0.247
F-statistic = 6.02
Prob(F-statistic) = 0.001
Sum squared resid = 1.37E+10

:"Diagnostic Checking" i) zisalll (asd s .3
"Fitted" sl adl) 4jlie A (e dificad) 8 hriall oo gl 8 okl z3sail) Basa o Y] LiSe
c sl Sl JEIL mase 5o LS dudyall il el b dasale U ans (e Ll "Actual” duledlly
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Aualpl) g 3sail Blsally 8,30lly duedl) ikl (8) JS
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(Eviews-10) disey Slajia @ jiaall

A Jal Lasas 285 (AR)s ¢(MR) ad of S5 Sneall agaall 5 j3a Cslaal (9) Sl ISl (PIa (e @lliSy
03¢l Adiaall CJJA.\S\ :j ‘_A.c Js_% tha s@a.«al\ J;\JS\ %) dﬂ <ela "Modulus” clalaall (.\:\5 e ui 331.«.41 cz\gﬂ;{}“
"ARMA Model is Invertible" —lall Li&s j5.e ARIMA (10,1,3) 4yl
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Jadal) C"J“"ﬂ Jmaall dgaall i8S [ gdall Ciglia (9) Jéd
Inverse Roots of AR/MA Polynomial(s)
1.5

1.0 4

0.5

o AR roots 0.0 | .
- MA roots

-0.5

-1.5

(Eviews-10) daaay Glajde : jsaal)

z3s«ll "Residual Series" sl ddus o} 55 "PAFC" 3l Bl V1 allay "AFC" S Bla ) alls of LS
JLesY digunall deil) il Cus Mwhite noise” Ladl Gusds <l Ll ia Les Bang 3 gl Gady e 3kl
((K=24) 3hls 358 xie (36.4) (oo lly 518 aoal dapal) Laill (0 S iels (Q-Stat=0.385) a5eall AL (L.B)
o) z3saill Mg % 95 4 (s Jas ai lsll "PACF" iyalls "ACF" 33 Llsy¥) Jelae JSE maagy WS
¢3jsla3 Gua "No normal distribution”  eadall aojsi) am ¥ Galsd) dldes of ) dilin) cclilid) Crnsl Ll
daiase oo LS (sing < 0.05) <iS ¢(5.99) 5ymedls Adsanll degl (229.7) Axllls (J-B) LasY Audad) Lol
Aahall G o L clonada Ty @398 Y el of e gats 531 (Ho) pandl poasil) sl oS 43 (10) o) Galdl

(123 12016 «alyaasy) ducayil) sl oad prns - lacd) Koy ald cclpaiall o A Ay Gy il clia) s
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:"Forecasting" 3.l dla e .4

Al adsill 8 sl zigall alasiol ey daulilly dslai®¥ly dilany) suled) alies ol z3gall Slial s
F A i) e gyaiall aidl o3 Cielag ¢(2026-2022) Clgier ety 533l Lad)all 58 dan o) dliindl)

Ll Locad) cilginal) JDA gy falall sl (8) Jgandl

FE Lliioaall Laiil) oY) ad Gsiad) gaill Jara
2022 s 0sle 74551.16 -

2023 Jlus 05k 86867.85 % 16.5
2024 s 0sle 1057974 9%21.8
2025 s Oske 1138425 %7.6
2026 s Oske 1184792 % 4.1

(Eviews-10) Zine s (10 aall 028 Cils jia 1 sl

Cro R A gl ) ClSg Al sil) ) skl (o)) sl @3l g gl (8) Jsandl il Weli DA ye
Loy es (@AY dalsall 3L s Jla 8 138 ALid) Clgies Gead) b el (S el agitinn Al 4adal) 0l
Gsal) o i) laad i) ) dila) ¢Lgaliidiag Audail) cyslall 3835 )il Glaal Al sabai@Y g alpudl i)
el o3 Plaid 2513 alll 2l sl 5T gal) Jomsill S ) Lgll Sl o2 iins (98] Aga (g eAdsall

gl UKl

038 oal (og ¢ ppecll (2ally (ASIN) Sl S iy el gl b 6l AR LAY i) sulee ) L
5ol Uad aje dacigia JLaay "Root" Mean Squared Errors Uad sy Jasgial ool j3all jlas i sa yuladl)
Jlaas "Mean Absolute Percentage Error" Uaall dallaal) adll i Jasgia Hleag "Mean Squared Errors"
Jlia sall aalsll e Jils ¢ saall o duj aiad cels (A "Theil inequality coefficient” LAl goleall aae
sl e & —liad- Jaadl 406 dga ey el sl sl e z3sall 5o plin)) e i d5e 135 0.4

(£ 2 S.E) Jlaw Jaha laiy Ladaiil) laly)) il oaladly sl
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ARIMA(10,1,3) As)al) 5,000 42 dgan g dijaiil) 5280 sulaa (8) Jgaal
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Forecast: PRF
Actual: PR
Forecast sample: 1962 2021
Adjusted sample: 1973 2021
Included observations: 49
Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion
Theil U2 Coefficient
Symmetric MAPE

26205.40
21795.88
674.1757
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0.520227
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0.462837
3.495546
116.4950
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2020 ple Al sa3 Jaae Aef i Cun cdaball 558 (PIA % 61.8 Non Gadaiil) ol (ggindd) saill Jawssie 3y 1
dailay sibtie agde Tl jlead o Tl 5 3 Zpallal) GBsadl 3 Jaidl) e allall (aleasy Ao (%83.2-) sai iy
a3 iy 2021 85 (6 alall (B Cange g Jane Aol Jau cpn 8 calad) Guii syl Allalls oyl A U s
(%1857.7)

& caie Bladl Dl ZlY) claeSs Luallel) Taaill lead e el ) il Aa casly Al Lkl Sl L2
Balall laleai g Al culelin ) el LS L lagae aidiig Galalal) ¢ Ul ae Lgiasd i olsall odg] lals sl
Gloal bl Sl paiadly slaliad) cllimlly (DU pubiadly golaBY) BN aie pe Balaiill Gy pas
Jgdgal)

clily Adle (ailsal it e il 4ldy jobas ast e Laalal) bile il ga o ol slaidy) oSay ol .3
i) (<Al eDlial Sy ol dlls Lzl 3fsal 4 Gl e Cacal (Aligh 4}

(blall LY (ggindl tie Bfine ye dludadl of i (P-P) dpadill sasgll Hia c)lad daaadail) w5kl A e .4
"LS unit" el sansl jia jlad) K WS¢ I~(1) Al vie ASla cmaal liag Wl Jo¥) Jualiall 22 Lallae casig
bl 558 DS Al Gualaia 33350 J¥) i) vie 8jise Abudad) ()

Lyl 23g) aDla 739 Jumdl (5 Cum edlafike 7 3l e Alcalaall i (AIC) GhlST claglaall jules ai (385 .5
. ARIMA(10,1,3) z3sai 58 oall) slaVl 8 Zodaiall oY) iy gl

BN Co Adiieg L) il (e Ajliie ulS Ly zomiall Adadil) Yl a8 ARIMA(10,1,3) zisal Wy .6
el z3salll B3ga e Ju e aleai

%16.52 Y deais 2addl) Guadll i) 8 (AT ) 558 (e Blfin gad ¥ 23a dplaiill ) a8 (a3 o pdsy T
sl e %4.15 %765 %21.8

:la yidal)
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Blsa) 8 deant AU Lallall el 5B (e 3all @llly cdbaill je dalty el pues duat o Jaall 2
Balina¥) DA (pe iy ciplaiill e Apala@y) ddadidl) Jisai 8 dealiaal) 8 dubaiill Clilall (pe 3aln) aa cdaladil
Syl Slgall 3} (8 ks Al Jeall ylad e

Slo Jeally cbaiill paeaill Lalang e Galdill Aacgially Bsal) cilegyiall Aals Lhill je cleliall ek .3
oS Ladlad) AN (e Eaall Laglgi€ll o Jyeandl dal e cileUaill s3g] duinl) cljlénu) a8 ,Si Cia

sl iy el LYl dald Guld sl DS e @iy L SHiaey Ldls L 3 o Jeall 4
AN g Byl AusaY) L) @i Gle 5 Lela e Al @il AN e Jaally )

bl Aaatil) liie 8 dalgas] Baljs Aladil) e Aniall Apsleai®¥) e Uil 3 Jand) dusjlaal alal) ¢ Uil moanis .5
(a3 cAabiall Aala8Y) 3))gall Plitialy caialivd Hjadg ¢ Raball sl w3l 0685 8 diesluss duwed 3305 I (535 s
el QUL A ) dadadil) wlsall e alae¥) il 2

Bagally Ala¥) Coall 43y2) L Olaly ypeadl) Ja¥) & Laiil) g Ul yiolai Cngiod abad ey adil) g Uil 4y .6
Sl 2011 sl U8 Lo 2 Y) cligius o giylly inseill

: sbaally 2yl

oty (s — Gall (Dlas daals (bl L@ Gulie & Gyl Al ((2013) 2ene Slesa (i -1
oyl

.(www. Opec Crude oil Prices Statististics Annually) Js sl 5jnadl Jsall dabaia @lilas] 2

el il il o cliadal) e " Al dedbadl dalatg bl slai@y) ((2016) wes gena (3l 3
L) Anadal) ¢ (5l — LaabaBY aslall Crgadl Kpe cypdia o'l puiiall 5aaaie oz Mailly 2l
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il = s
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