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The Use of the "Box- Jenkins" Methodology to Forecast the Time Series
for Gross Fixed Capital Formation

— An Applied Study on the Saudi Arabia Kingdom —
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Abstract. The study aimed to analyze the current and future behavior of the time series of Gross fixed Capital Formation in
the Kingdom of Saudi Arabia. Data of the study for the period from 1968 to 2019 was collected from the website of the
World Bank: https://data.albankaldawli.org/. The study found, through the use of Stationary tests, that the time series under
study were not stationary in their level, but became stationary after putting it in the form of the first differences, the study
was adopted on the application of the Box- Jenkins methodology for prediction and time series analysis. It found that, the
best model fits the data of the Gross Fixed Capital Formation series is the ARIMA model (2,1,4). This model was used to
forecast the future for the years from 2020 to 2023 AD. The forecast results in Saudi Arabia kingdom showed that the Grand
total of the expected fixed capital formation will range between approximately (19.6- 29.4) billion riyals during the forecast
period, and that the Total Fixed Capital Formation in the Kingdom of Saudi Arabia is taking an upward trend during the
forecast period (2020- 2023). Finally, the study reached some recommendations, the most important of which is to take
advantage of the study results to predict the Total Fixed Capital Formation for the coming years, and to conduct other
predictive studies for some important economic indicators, such as the Gross Domestic Product and Foreign Direct

Investment.
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: (Ingabire & Joseph, 2016) Jll szl e @15 7 3Laidl st Aol Il Aelally ARIMA Loyl 7 3leiy
Autoregressive (AR) : 311 5las=s¥| 7 390 -

il ] AaLadl @all § adas W1uS X pltll il e pan z3gad! Lin §

Slage atue oilpaze ( Xpg + X o+ X ) ol aat) + X
z390l wlae (a,6,,6,,6,) sl o> Ue

13 (AR(P) z 35l 43y a3 P o o(P) Ayl (o G o) Aslas codel dalall de (3lasy
1iSag AR(T) Je¥ 25,01 oo G Slami¥ 73900y 7390l (o P=1 cilS
Moving Average (MA) :48,zill il gl z3ges -0
@M‘M Al Ae@ll ope Lpd s oq A1 (e A il Sillhwgall 7 3g0id sl deluall
QW sl e U3y (sl usd 2a,Ladl wall § WS Xe
Xt = + Mt + ‘#"1 Mt_l + ‘#"2 ut_z +. . +¢q -H-!_-_q
i by yaie Solun bawgiay lode paie Up  imidll Laugill 4551 q
239l clalas :( Py Po, By )
MA (@) 350 400 30559 - 25,0 o il sl 7330 7330l i (s
(ARMA ) LalizL| G.S}o.ﬂl -aS il Slawgall L.,'SL.U\ BINESY C.J}m wd
e bl il e 3aaill oy solml @i z3geidl Idag
XI.' = ¥ + HIXI.'— 1 + SEXE'—E +. - +3pXt—p + ".-Pl Ht_l + @)2 ut_—_z +. - +¢Q‘ -Ht—q
+u,

s

il Lasagtll z3geis FIlami¥l z3ses cMhlas e Blee (P Or)

&3y (P) Gl lae Busly ouissy e Goims 48 (ARMA (p,q) 30,0l z3saddl 1dd 5asm9
(q)dyzmil) lasegiall

<ilS 131 Lol (Stationary uSludl ds3ll Judlud! e 3day ARMA( p,q) z3sad OF 0,83 juzy Lang
54y 509 (1) Byl CBlays (xSl 2031 Difference G g,all sl @ig clalgiue 3 Sla e 23l dlulu)
Slami¥l z3g08 (eusg ARIMA( p, d, q) z3ges JI ARMA( p,q) z3ges sty dsicy « Integrated oS3
zll) Lol Al 0sSd 2ol (@1 B9,all sue J) dadd o el il lasgally 1AM
(2017
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The Box Jenkins methodology #Sis - (wSgs duzin :4-2

LS Ayl 0 23l Al 5655 o i3l Judludd 3S0ua - S5 duzmpin plainl cdlazy
sda 38 zigarll sl ya9 3981l (e sue (gl ol J¥I Gpall day OsSCudl b amny O (Sas ol «(8ya1us)
:( Saleh, Nahdir, Sven, & Thafer, 2012 ) Jll s=il (e dusy clshas Aol 2zl

Model Identification 7z 3geill oz :1-4-2

Lol dls olus jamd I oo zisgard] Ad¥ clawlel) e Bpatll Jo¥1 Solasdl (rasas
@b oo Bole elld @y ASLdl el alududl claalad PAFC il Il Lladl dlsg AFC 1)
«(Lag1, Lag 2, Lag3,..., Lag k) LLlas &l duweidl culgzmally cdiall 1A Lladl als cdlelal Gl oot
auddl sbly cenlis @1 o(q) ymall dasgall 2559 «(P) GIAI ol &5, g ALl sda § ol S
.(Green, 2011:12)

G oleday ¥ it G130 bLad) Alag I Lladl s of as Adeadl claalasdl (0 43S 99
(2019 cadiyly Glapadl) el clls deeais o0 Joluadd cld ampg e (o baaill z3geidl sllacl
(Todd, 2013: ARMA z3ges 3 (il 101 Ll Allsy Gl Lol alls sl (1 -3) Jood! memss

465)
ARMA 753445 § Giyzll Gladl ol 1) bolaydl &l delu :(1-3) o) Jgu
ARMA(p, q) MA (q) AR (p)
Tails off Tails off
. Cuts off after lag q .
9l ol daniy (2005 JMxass) Lo gl (gl ey (205 Jhmass! ACF
- - q s9=all ay & lass) - i
el olaga Lo ol Gl e
Tails off Tails off
o Cuts off after lag p
9 ol Jocin (s SMeass! by (S BYEPSN PACF
- - - L. p sg=all way g llaasl

Estimation the parameters model 7390l pJlae yuds :2-4-2

@ gl z3gedl iledae paaad Aol Aladid) Aol Sliled) alasiw! § dold) sglasl Jioms
by il Gpaiall Slaydl 2y zisedll olalas puds cleal (Seg (Jo¥) sslasdl & Lidge sz
(Nasiru, Olanrewaju, & Ugbede, maximum likelihood p]é.:i“ ol ELE_:)L j conditional least squares
S A cntinyall o gan 7390l iledae s Aulee cmbias (&1 Buiall Aplusdl cilileal] Tlai9 .2018)
o st Llee JleSiad asbasyl melll oy Blaradl @iy Lo Bole 4lé (Lasl

diagnostic check 7390l yaiids :3-4-2

ASUlly AARIMA(p,d,q) 7393 Blss JulmiS Apamddll wllasdl (o o)) Sshill sda (asas
Bl sLas | Bshadl sda 3 Lt eig cdleed] abadll Lol chlasl B oo Fledl 2lsde oo
el w33 13) dlyiad ol dnlaS e Bazmally jaal) z3seddl daedhe Gun yamdy (Flsdl

Lta ) Auladly 55l Box- Jenkins dsagia aladial

2 Jlall a3 0355 Aan (54) a2
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Glodld ekl LoLa ¥l sLasl -
o9 e Lad 13 bl se2g puse ¢ (Blodl Aslodic (o aST ga HLasdl Tda (e Bl
Sl LLadl sl ey Baaling Confidence Interval 3l gu> jLas | alasiwls LLadl s e 2250
(£1.96 = % 4l 558 seu> J3 1o Bloell I LLadl chlelas caady 13) oy (3l 1N Lol
(80 :2019 . oyL3l) Wiy Auslgdis Slpiie (e Bylee Bloadl O G 13 o)
Godfrey- Breusch Test ,Lasl Cagyall mla¥ Cacliae Bank slasialy las¥l cla] (So WS
(602 2015 5139015) Wl gl (de celus Hlazsl elyals 5Las¥ Tusg (LM)
Uy = ay +ay Xy + Prily_y + Pollg_o+.. .+ Pplly_, + &
Hy:Pp=F, =P, =--=F,=0 (s bolsyl 3929 auc)
Hy oy gl ¥ llall asi J5¥1 e (ol Lol 3529)
(GYE M Had Gl S
LM = (n—p)=*R*
Ol 13 Gy (Jma Ligias Goiumsy P duy> Slayuy Chi- Square ajes adds LM aslasyl siag
Jes Al s (i Adgazl X7 Aed o JT sl dgiall Gyiuee die LM 25Lasdl dugaunll dogall
Dl LU e ST Y gl Blo of @a Lo g auall (58
Qlodld redall ausell slasl -
LasiSTy Laal o1 ¥z 3gaidl Gloed bl aseall (e CaaSIl § Lpalaiind oty @1 Lyl suas
:(Azimi, 2016) 2Ll Aslally die pay iy Jarque-BeraTest |y — chl> jLas! ga leges

/B =E(52+@)

6 4
Ball o> 1T bl Byl 20all 1B
aboyatll Jolas 1 K oYl Jolao : S

As¥l (a9l jlasl Bole pig Ay Goyds IS a1 395 Jarque- Bera dblias| audiy
Hoy : Lasdadejos s
Hy ks 2500 12 35

Zesd (o S8 Ausenl) [B a0is o 151 onss £33 Jloll o ol Ho puall 2ay8 Jsis o

Suzell Lgiall Syiun (1o ST P-value Leid cilS ol (rae Lgine Goiung 2 Loy Sy Adguxl! x*
iz 3geidl &asdoslasl 2

alasial ll3 @y coblel] dailasy zgeddl Laede go (o Gaxtll ga Las¥l lia e Loyl
Lyl ilays sl pe (2 -2 -2) widl @ Wl dusye @ @l s=idl (e Ljung- Box Statistic 45las
L deusiadl
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JWI =l de Ljung- Box Statistic dbba>| alusiwl zigedl &esde paxd (59,8 Flady
((Douglas, 2015:369)
Hy: (e IS @D paseidl z35e1ll)
H 1 (ae ISy @ 2 paseall g39aill)
Bginn Gyiues X6 aire aaie9 b Leld czgail] LoDl pamal Lol sic Asliasyl siag
3 (Il sac) aSymill cllaugilly SN lams¥l oy Jias q op o) s o(ke p- ) &> layag conne
pios ol X7 ol Aed ae Bgasl) Qg Resd Blacs iVl g ol oL z3sell
P esd i sl Ayl X gy B 0o U8 Byl Qup) e SO 131 puiall 6 s
0.05 0 ST LasM 2> Lall value
Akiaki slexs 2 Jsall (e mlall sia ealy zilead) o Alolaall susiud G ulall (any clliag
(Henry, Edeghagba, Gwani & Simon, 2019) Schwarz (BIC) ,Lsas (AIC)
AIC = Log(o®)+=
BIC = Log(o?)+ =220
0] Cu
Sl sue N Slsdl bz 07 clualadl sae T
BIC 51 AIC jleal Tals 4ayd JBT cllieg ol z3g0ild sliasl Bale wing

Prediction §dil! :4-4-2

cdllas yaasy Lad¥l z3gaill slasl @iy oof dad (Box-Jenkins dumiia § 8,391 sglasl sl piny
e dguanl o (K Al oo Abadad] Aldraldl ol 300l 3 dolasiad Lals z3sedll muas
Glus @ry oly MSE cllas¥l cilasye awgil dagd J81 z3gadl clliey oo s (Aagdog By Slgds
(2014 Jgalioy ilyadl) 2¥1 a8Mally

n

1 2
MSE = —Ze "
n
=1
o oo ooiar Aludad) Byuall @l of J) d5e lid aall e coias MSE ded oS LSy
ALY Al
At colzdl 3

ooy sy il Ll Gylatll @5 301 Box- Jenkins duzeie Gess e (Aol (yo ¢ 32l i 3

Lopall ASLelly coltll JUI Goly 00585 Jloa¥ Aedtad) 3l (e 2dle a8y 8,8 95 Jlas] ziges el

A in golat) Ayl ued Aladd) ayylianad of Gs8u (po aSTI oy Al sda Basas By (Ayogad|
(FO) 30,00 aladaad! 505 hgug caslill sl
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syl A 11 e | 98 Al ys o

digmi @3 ol day el JW (nly 00585 Jlez] aladas wlaalin gy @3 bl (1 -4) Sl 3
«Ad=ll dleall Constant Prices aulall slawdl J| (aul=l) dleald Current Prices aladl jlasdll o bl
slauly (CPI) cllaad) Hlaad aladl quliadl @801 1ie (e 2lall Hlawdly ol dewd 2k e cUig
1G9 AN adoll e Joull clidl date s (10 Ayl sda by e Jgaxdl @3 ddy (22010 alall
shall bkl L,Ia.u“ &> chtps://data.albankaldawli.org/indicator/NE.GDI.FTOT.CN?locations=SA
Box- Auzmiin @udat) B Slaaladl (pe suall ldag Bualin 52 adlsy (22019 Ul 1968 alall (e a3l
(2017 Gilyadd) ) J8Y) e sualin 50 4855 Al sda Gk cdlagy o> Jenkins
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FC
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4,000,000,000 |

3,000,000,000 |

2,000,000,000 |

1,000,000,000 _|

0

1970 1975 1980 1985 1900 1995 2000 2005 2010 2015 2020
(FC) ol JUI iy ¢r0985 Jloa] s St Gledl oyl :(1-4) o3, S
Eviews10 zeliy alaseiwly bl slae] @ yuall

LS Laclgas! an ool ae yetus delias 3 Aaapdl aAlaludl o7 (1 -4) @3y JSad) (o LasDlig
Shas ! alazial @3 (oSl Zas (o 3amilly a3l e 5laTadl gl OsSull puay diy L sag calall olnsYl
o3l lgzmall o suad LBQ ebias¥l daidy Sl bl edlalas cuwsg (Ljung- Box Statistic 4sbas]
ST (29 (255.66) (g9lud LBQ dusbiasy dguumll @uall o (1 -4) Jouzdl (e LoDy cdolydl wd Alaleld
oadys by 0.05 Lgiall Ssiway 24 Lyl Gl wie S aipe 5LasY (36.415) ddouzdl dagall (ye

Lalgiuns 3 coltdl JUI (ol 885 Jlazr) aladas 098 pus Gay Lo cpoadl dunyd
FC ol JUI (ol 00985 aludind G101 Dol | cdlalas :(1-4) o3 Jous

1 0.946 49.265
2 0.889 93.671
3 0.821 132.32
4 0.750 165.19
5 0.657 191.01
6 0.566 210.56
7 0.479 224.84
8 0.389 234.51
9 0.305 240.57

4ia 30 Adedly il Box- Jenkins dsagia aladi)

i gl 55 Aany (57 S e
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$2022 ey o ) ) ) dlanal) o 938 g A ) gilucB) o glall Ala — Ca Y i 0 glall 4y ) Al

10 0.231 24414
11 0.172 246.16
12 0.107 246.97
13 0.053 247.18
14 0.016 247.20
15 -0.013 247.21
16 -0.036 247.31
17 -0.054 247.55
18 -0.071 247.97
19 -0.088 248.63
20 -0.102 249.54
21 -0.115 250.73
22 -0.125 252.20
23 -0.131 253.87
24 -0.134 255.66

Eviews10 mebip plaseiwl doldl slae] uall
Balely caludedd Jo¥1 Goyall dsl @i el JWI uly 00685 Jlaz] alaediad 0sSdl Gudizxs S| (a9

ige day Lea Loyas coadlh ub alall slei¥l 4S50 of (2 -4) JSadl (o Lasdly o551 B0 Gileedl o)l

EURIN VRSSO IO O
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LN L L L O Y N B L Y B B B
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

A(FC) Jo¥1 @B gyall 8910 § colddl JUI (uly 03985 alukis Judard Giled!| gl :(2 -4) o3, JSC4
Eviews10 mebiy plaseiwls ol slae] Huall
alaludd Jo¥l lEgyall Al e (ADF) ausll Jllgd - Koo slasl elyr) @3 «@axall (o dially
slaily cabolay cabld Oguy) AN piall aLLaLI p-value @8 O (2 -4) Jgazmll I (0 o5 3] Ayl ud

4ia 30 Adedly il Box- Jenkins dsagia aladi)
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$2022 ey o ) ) ) dlanal) o 938 g A ) gilucB) o glall Ala — Ca Y i 0 glall 4y ) Al

ooly (19SS maal Jo¥1 B gyall bl o Gay Les cpuall A8 Jias Jlly (0.05 (e J3T Laar (plolig
Busgll yia (e Gorms Wy (oY) dmyd) o WalSiie) WS Lo o] ol JUI
Sl JUF uly 00985 A Jg¥1 3yl (ADF) auwghl JUgd - K3 sLas! (2 -4) Jounr

SNEPNECE dbola, SNERNT
-4.868960 -4.853956 -4.417203 S B gaael | Aol
(0.0013) (0.0002) (0.000) P-value Allais¥! dasdll

Eviews 10 mebiy aladeiwly co Ll slae] oo yusall

Box- Jenkins 7Siua - Sgs s edas :Lals

sl i 3 ol Ggud LesSan (o aSTlg i) s Bal) Alubiad) 591 lagyall sl
Loyl a)S3 @ @l Slshasdl 339 Box-Jenkins Zuzeeie addas

zigeddl wgu=s -1

SST gl umly 2358t o s kil bl @D gl z 3l e CByatll @ Skl sia 3
3 Cum (MA) il Lsugally (AR) Gl Slacms¥) e (S 5y dyas JO5 s 2U3g LARIMA z3les o0
s @ Le slaloll (3 -4) JSadl @ LS PACF izl 1A Lol alsg ACE G101 Lladl dls e
ARIMA 73505 )

Correlogram of D(FC)

Date: 08/09/20 Time: 04:31
Sample: 1968 2019
Included observations: 51

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.321 0.321 55833 0.018
0.177 0.083 7.3178 0.026
0.064 -0.016 7.5500 0.056
0.018 -0.013 7.5678 0.109
-0.093 -0.110 8.0812 0.152
-0.014 0.050 8.0929 0.231
0.220 0.270 11.056 0.136
-0.044 -0.219 11.180 0.192
-0.107 -0.130 11.919 0.218
10 -0.235 -0.195 15554 0.113
11 -0.227 -0.094 19.023 0.061
12 -0.125 0.142 20.112 0.065
13 -0.073 -0.025 20.494 0.084
14 0.027 -0.055 20.546 0.114
15 0.087 0.122 21.108 0.133
16 0.000 -0.090 21.108 0.174
17 -0.049 0.048 21.303 0.213
18 -0.103 -0.071 22.174 0.224

A(FC) 2y aududd o1 59,20 Gy G boladly G bladl als «(3 -4) o8, JS&
Eviews 10 zeliy plasiuly coldl slae] 1yuall
Lrge 095G Aclilly LYl 5gzall wic Sl Bl als edlelas ol asds (3 -4) Sl UM e

q=1, iy of Ses g cugian e LSy Al Bymill o Buzgoy Ladlite paiud U3 uarg Agiaag

WONIINHEWN =
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£2022 sikam 58 gl ) dand) o Castad) el - 938 4y 1Y) gl 0 glal) Alna - a1 i g o tll Ay o) Al

dis Lgineg Lmge 08T sl Gl LLa s cMalae o (IS 13 (e Lasdl clliS .2, .., 3 or 4
e Flug p=Tor 2 medy s (2gu9 cHugine ply Al Bmall day Luadline yoxudy «Hllly Jo¥l cllayl
Wbogs (Jolye M e Loowsds o g9 (3 -4) doumlly izl Aoall zibed) (o Lauds (0980 Liad ells
I Lagadl Appall ASLally coltdl JUI Guly 00655 Jlozr] alaadae bl @Dy g1 Jiad¥l 7 390381 5lasY
(2019 -1968) all

ol JWI ly 00685 Jlez] by 34030 & okl ARIMA 7 3La5 ayaz a5 @3 Jo¥l s pll ad
Ayl sda @ iy Bgwy Al Z3lall (o z3ges JSU - test Lgiall sLasl @l (3 -4) Joazdl ylass
LeMalas pazr & Blas¥! AV HLas | agiud @f (J1 z3kedl slacia

Jo¥l a1 -A(FC) Al a4l ARIMA 7 5Les oy sLeisl sulas 2(3 -4) Jgin

Parameters that passed the test of statistical

Number of parameters estimated

significance

Byuall @llall sae .
Lgiall jlas | Sjlinl G @lall sue
(0,1, 1)* 1 All
(1,1, 0)* 1 All
(1,1,1) 2 1
(1,1,2) 3 1
(1,1,3) 4 2
(1,1, 4) 5 4
(0,1,2) 2 0
(2,1,0) 2 1
(2,1,1)* 3 All
(2,1,2) 4 2
(2,1,3) 5 1
(2,1,4)* 6 All
(0,1,3)* 3 All
(0,1, 4)* 4 All

Eviews 10 zaliy plaziwly doldl slae] (o auall
Aoy gl z3ladl (s (30 On 39l Juadl 5lasl @iy (4 -4) Joaz! Lo ay Gl sl A, g
HQ 058 -0l slerag (AIC Slaglaall SLST jline 12 syl sda 3 izl sulally (Jo¥1 als Ul dpais
9ARIMA (2,1,4) cnzdsaidl o) (4 -4) Jgazll M5 (0 La5dlsg Adjusted R- squaredbJuall yuzill Jalasg
o Gse Jlly HQy AIC gylaal Tady 2eid 8y cnumall Jolal 23 ST e [il> ARIMA(0,1,4)
AU Al ) Lagaydys
4l AL -A(FC) aldindd 2 A5l ARIMA 7 3Les oy 5l | ulas :(4 -4) oo

Adjusted Parameters that passed the test of
R- squared statistical significance
0,1,1) 0.002348 41.83751 41.85199 All
(1,1,0) 0.046514 41.81029 41.84853 All

4ia 30 Adedly il Box- Jenkins dsagia aladi)
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Adjusted Parameters that passed the test of
HQ
R- squared statistical significance
(2, 1,1) 0.036065 41.87868 4192263 All
(2, 1, 4)* 0.234291 41.70347 41.79136 All
(0, 1,3) 0.044379 41.83208 41.87550 All
(0, 1,4)* 0.111921 41.77694 41.83484 All

Eviews 10 maliy plasiwl Coldl slue] o sl
-4) Joazdly dmpall z3ladl C (oo zdgad Juadl Hlas ) LS (e igd (Bpsdly &L Al L) Lo
ol ulal lady euall J81 clliay 4] > oz 3led! Jindl Jiay ARIMA (2,1,4) 7350l o5 3y miamg (5
1Ls! HQ Hlas 5 AIC jliass RMSE Uasll Sl bhugie ydzg SE of regression Hlu=M (gLl
Jaall sl Jalal Zagd 48T e s3lgmrad

Al als Ll -A(FC) aluwded) A Aatl ARIMA 7z 3La o5y 5kl b :(5 -4) Jgu
Adjusted
Model HQ S.E. of regression
R- squared
(2,1,4)* 0.234291 41.70347 41.79136 2.60E+08 2.43E+08 all
(0,1,4) 0.111921 41.77694 @ 41.83484 2.75E+08 2.64E+08 all

Eviews 10 meliy plaseinly Coldl slae] o yaall

ARIMA 735081 ga A(FC) Aadadd) bl cawmgd Juad¥l zigaill of gaiiwd (5 -4) Joazd! (a9
o peex @ 63¥ ikl S de 48gatg ot test Slasyl Lgiall HLasy dllas apex Sl clldg ((2,1,4)
Aeceiad | HLasYs Aslall ulae

:Gs}dllﬁ.\.as -2

JW Gl 0585 Jlan) Ay 3aitll 73905 Jeandl dpms Led @3 @y Adladl Bsbasell Tolitl

(6 -4) 08y Jgam!l Layilay LeS ARIMA (2,1, 4) 73503 3ads @3 (5 -4) Joundl Slibrs casmg o]
A(FC) ol JUI iy 00855 Jlaz| aludid ARIMA (2,1, 4) 73903 yuods slis :(6 -4) Joua

Dependent Wariable: DM{FC)

Method: ARMA Conditional Least Squares (Marguardt - EViews legacy)
Date: 08/09420 Time: 20:01

Sample (adjusted): 1971 2019

Included cbservations: 49 after adjustments

Convergence achieved after 21 iterations

MaA Backcast: 1967 1970

Variable Coefficient =Std. Error t-Statistic Frob.

ARCT) -0 423492 0.128762 -2 288940 O.0020

ARCZ2) -0 542269 0.1323956 -4 FTO4G23 O.0000

LA ) 0.9143210 0. 101179 9026572 0. 0000

MALZ ) 1.438424 0122273 11. 76406 O.0000

MAL3) 0.833534 o.101202 8.236311 O.0000

LAY 0.860773 0056814 1515079 0. 0000
R-squared 0.314052 Mean dependent var 1.10E+08
Adjusted R-squared 0.234291 S.D. dependent var 2. 97E+08
S.E. ofregression 2 B0E+0S8 Akaike info criterion A1 TFTO347T
Sum squared resid 2.90E+18 Schwarz criterion 471.93512
Log likelihood -1015. 735 Hannan-Quinn criter. 41 . 79136
Durbin-Watson stat 1.952632

Eviews 10 maliy plasiwls coldl slae] oo yuuall
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aShll @ A(FQ) ol JWI (uly 0585 Jlaz] dlacdad ARIMA (2, 1, 4) juall z3gedl LS (Sasg

FC, = —0.423492AFC,_, — 0.642269AFC,_, + 0.914310u,_, + 1.438424u,_,
+ 0.833534u,_; +0.860773u,_, + u,

N= 49 2 = 0.314052 Adj R? = 0.234291
gl ok dd -3
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Correlogram of Residuals

Date: 08M10/20 Time: 16:19

Sample: 1968 2019

Included observations: 49

Q-statistic probabilities adjusted for 6 ARMAterms

Autocaorrelation Partial Correlatian AC PAC Q-5tat  Prob
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.228425 Prob. F(2,41) 07968
Obs*R-squared 0.539975 Prob. Chi-Square(2) 07634

Eviews10 zebiy plusiwl Coldl sluel oo uuall
i@lodl b slasl z
Jarque- Ll alusiwl @3 Y ol andall a5l 405 ARIMA (21,4) z35aidl Bl oof (o Bazall
Aozl Aagall (e J3T (2.003008) B HLasy Logumell dagall of LoDl diag (8 -4) JSadl diasnis LS Bera
0.05 yo 4ST cilS 5Las 4adl,4) P- value s o) () 23La1 6 aupe a3s5 Joa (0 dzyxiwdl (5.991)
Tl Lnaso 5535 g 3gatl) Bl 0f 6l cpaall dunsd Jsid Gay oo

14
Series: Residuals
12 | Sample 1971 2019
Observations 49
10 |
Mean 53706040
s | Median 34226903
Maximum 6.59e+08
6 | Minimum -6.21e+08
Std. Dev. 2.40e+08
4 Skewness 0.015922
Kurtosis 3.989975
2
Jarque-Bera  2.003008
ol T Probability ~ 0.367327

' 4.0e+08 1000.00 4.0e+08
Sleld auball ai392ll Jarque- Bera sl | gilis (8 -4) o8, JS&
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O (8 -4) Jguzdl oo Lasdly Cs o gyl Al zigedl deedle yam=al Ljung- Box jlasl slyz| @3
ARIMA (2,1,4) 735l (36 <30 .24 .18.12) &uin3ll cilyzall ilie D5y 2ilasy Lgucell @l arex
- R 2 . . Wy - . Lt

sbasy AsLall p-value @ud oy (o k—p—q) S e 395 & L Akl adgasll @uall (e JB1 cals
sl Lol el (89 Lo jazddl z3saddl oof elld e giliuds 0.05 o ST Lagar i Q. statistic

ARIMA (2,1, 4) 7330l 2aeD Ljung- Box sLes (8 -4) Jou
Lagg, 12 18 24 30 36
df 6 12 18 24 30
I:Ex,:i_r'} 12.592 21.026 28.869 36.415 43.773
Q(EB} # 4.5019 12112 16.642 18.336 19.400
p- value 0.609 0.437 0.548 0.786 0.931
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Inverse Roots of AR/MA Polynomaial(s)

- AR roots
MA roots
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Inverse Roots of AR/MA Polynomaial(s)
Specification: D(FC) AR(1 TO2) MA(L TO 4)
Date: 08/12/20 Time: 02:35

Sample: 1968 2019

Included observations: 49

AR Root(s) Modulus Cycle

-0.211746 = 0.772938i 0.801417 3.418146

No root lies outside the unit circle.
ARMA model is stationary.

MA Root(s) Modulus Cycle
-0.624247 = 0.739921i 0.968074 2.765971
0.167092 £+ 0.943697i 0.958375 4.502296

No root lies outside the unit circle.
ARMA model is invertible.
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Aiud| LCL Forecast UCL

2020 5049254183 5599254183 6149254183
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dud| LCL Forecast UCL

2021 5157047935 6132047935 7107047935
2022 4867033395 6327033395 7787033395
2023 4530760922 6425760922 8320760922
Total 19604096435 24484096435 29364096435
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