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The internal public debt in the lragi economy is an intractable problem due to
the traditional orientation of the state's general budget, which is summarized
in financing governing expenditures from non-fixed financial appropriations.
Given that the public debt is fixed or increasing in the short term, the public
debt remains a contributing factor to increasing public spending in the
general budget. Increasing public spending in the general budget implies an
increase in the burden of the internal public debt, in particular. As we know,
the general budget in the Iraqi economy is subject to state trends and also to
fluctuations in the cycle of financial assets from oil sources. These
determinants make it hostage to the internal public debt. Failure to repay the
public debt, including its interest, increases levels of public spending, and
increasing levels of public spending means an increase in the public debt
with the nearest decline in the level of oil revenues for the general budget.
Here, the researcher attempts to understand the timeline of the internal public
debt by using the ARIMA model, which is an autoregressive model and an
integrated moving average. This is a predictive model useful in understanding

the time horizon of the internal public debt
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7,101,269 8,899,816 8,503,029 4,416,039 4,813,705 5,894,410 6,794,000 6,068,560 | 6,298,208 Feb
7,051,269 8,758,816 | 11,252,019 | 4,416,029 4,732,918 5,664,114 6,744,000 6,144,060 | 6,368,688 Mar
7,051,279 8,159,539 | 11,535,529 | 4,355,529 5,032,948 5,814,174 6,243,940 6,394,090 | 6,318,833 | Apr
7,030,569 8,184,529 | 11,556,529 | 4,455,549 5,140,448 5,964,234 5,943,900 6,744,080 | 6,499,598 | May
6,880,569 8,029,529 | 11,726,529 | 4,555,539 4,919,682 6,084,477 5,743,900 6,512,000 | 6,537,151 Jun
6,880,549 8,268,639 | 11,668,029 | 4,855,539 4,819,672 6,034,427 5,693,910 6,340,940 | 6,179,211 Jul
6,880,539 8,232,139 | 11,689,029 | 7,563,519 4,863,672 6,134,407 5,793,930 6,037,630 | 6,479,241 | Aug
6,680,539 8,082,139 | 11,830,029 | 7,965,519 4,584,846 6,054,621 5,993,930 6,219,640 | 6,779,261 Sep
6,647,529 7,837,139 | 11,940,529 | 7,876,519 4,584,836 5,868,591 5,994,900 6,440,670 | 6,354,511 Oct
6,647,519 7,651,859 | 12,140,539 | 8,058,039 4,604,356 5,663,551 5,794,890 6,543,940 | 6,354,501 Nov
6,547,519 7,446,859 9,180,806 8,434,049 4,455,569 5,193,705 5,645,390 6,593,960 | 6,061,688 | Dec

2021 2020 2019 2018 2017 2016 2015 2014 2013 DEB
64,046,559 | 38,313,536 | 43,227,122 | 47,678,796 47,348,351 34,142,805 16,030,411 4,205,549 | 6,527,519 | JAN
63,547,186 | 38,331,459 | 43,454,406 | 47,578,796 47,005,154 36,542,815 16,725,411 4,692,549 | 4,582,519 | Feb
63,547,186 | 38,134,166 | 43,454,406 | 46,649,565 46,804,306 37,942,825 20,150,803 4,542,529 | 4,562,529 | Mar
64,026,168 | 38,134,166 | 42,454,406 | 46,449,565 47,528,646 38,390,155 20,050,803 4,836,369 | 4,545,529 | Apr
64,031,873 | 38,134,166 | 42,354,396 | 46,149,565 47,703,806 38,534,287 19,575,303 5,811,869 | 4,495,529 | May
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65,210,126 | 37,874,212 | 41,410,990 | 46,129,145 | 47,624,236 | 41,336,566 | 19,075,303 | 6,211,869 | 4,445,529 | Jun

65,210,126 | 47,191,212 | 41,210,990 | 46,003,145 | 47,030,216 | 42,197,762 | 19,075,303 | 6,658,869 | 4,615,529 | Jul

67,210,126 | 52,239,526 | 40,678,880 | 45,532,718 | 46,816,216 | 42,877,762 | 20,440,623 | 7,463,869 | 4,585,529 | Aug

67,214,816 | 52,239,526 | 40,396,892 | 43,617,784 | 46,936,236 | 43,910,951 | 20,453,718 | 7,363,869 | 4,455,539 | Sep

67,214,816 | 52,239,410 | 39,243,703 | 42,932,948 | 47,304,756 | 45,195,451 | 20,453,898 | 7,020,019 | 4,455,549 | Oct

68,214,816 | 60,246,559 | 38,968,703 | 42,532,938 | 47,464,266 | 45,383,451 | 21,238,348 | 6,520,019 | 4,405,549 | Nov

69,912,394 | 64,246,559 | 38,331,548 | 41,822,918 | 47,678,796 | 47,362,251 | 32,142,805 | 9,520,019 | 4,255,549 | Dec
2022 DEB

69,525,03 | JAN

69,816,44 | Feb

70,328,39 | Mar

70,328,59 | Apr

Gan il Slas¥) algal) pe Ehall GHaN dill siud) SUbd) ¢ Bl @6 didl @ uaal
https://cbi.ig/page/79 N Ll
Conceptual framework of the axiicall zigaill jaaliall jUY) : GG Gl

model Used
Auto Regressive Moving ) ARMA &laidl Lawgidly A plaad¥) #3sa e alae) s
s o A3l aladl cpall L ain 8 Box—Jenkins jiSia — (1Sg #3sah Cijpmn (sdly (Average
S alall ol s 5l e aeln z3sai el dal e alall cpall i asi e Cayatll sa z3sail) 13a
da¥) A sull dpcalally ddlad) yunall 0 aladnuly el dedladl Suill alaa¥l a5 Cua ¢ datieall &
zisai o) Amgia (JoV) Lingiall i ¢ saaly Alalee b i (yimgie z3seill 130 pany G ¢ yuadll
oo ol (Kasg Yooy _psiial] podif Dualall midll 6 400 Yy gl piid) 6 G AR 3 jlaaiy)
(87 : 2003 ¢ Alial ) : A8Y) Aacaliyll ApeS Arpeall (335 A HaniVI z3ga3 Aol
Ye =B +B1Yi—1 +BoYip.. +BpYip
P= culs [l Loasiewel] Lucalell psidll sse o) L) 5538 4,0l o0 Sfiaiy A laailV) 45y A P sy
AR (1) (sl anls Aol o W iy zigats e mseill Gl 1
AU Yy G i s un MA diaiell Lgiall zisai ol Lagle 4l Lagiall Jiai cpa 4
Lol 38y haid) hugidl ziset bl go uedl) (Sag g Hpdel (b3l anf dualel) aill
: AaY) ducalsy)
Yy =Dbg +Dbieq +bye5.. +byeg ”
CilS [3l6 Loriiesal] ducalall midll 220 o) (oY) 856 Al o3a Siady aiall Luwsiall 45y I iy
cMA (1) sl 2nfs Ll (0 pniall Lasgiall z3sais o z3paill Gl Q=1
¢ Y (35 Laialipll £ 3sail] b (95555 nlp Aolaa o4 G sail] e fias ARMA sl
= + _ + _ .+ _ o+ o+ _ + _ L+ _
¢ L) Djapll 35 iy ARMA yaiall Lacogially 30 jlaniy] z3pai cloles Siads

¢ )
Lol ¢ clilil! Loy (ginalls 4iSla 40 Liiial] yuiiall duieil) dhalud] (565 ) ARMA z3gai pndi i

@"Jg@d S5 laaie LiSle i s duiojl] el (Gpdl) 33 cund LiSle _pe duiajl) dheakead) ilS™ /3
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Moving ) ARIMA #Jsai N ARMA #sai (o zdsaill Joais Lag Js¥) Gpall (S LiSleal] Luioil] ealesl]
( Auto Regressive Integrated Average
o ia il Aleeded) Lol £y Luililly S lanY) A5 Y1 o5y SO e (33e saill 3G lanis
¢ V) L ll (385 o dpaill S Spaiall Laessiall 1) DMl il

. .)

: A8V dipeall 330 2350l GUARIMA (2,1, 1) ol 126
A = + A _ + A _ + + -
3 ol el 13 Al g i) (el Giiacale (yiivie) Gaed Al il uaiall Al o Siae
Sasg ¢ Banly dncale 5l Hgdall Uadll a8 4l i) 138 o) WS Jg¥) 3 8 ASla (galaBY) ye
Ll jrany Sleed el (ggienal) o Dbl il gl b legus g3l €I e ARIMA £3sa
GSag ¢ 19 2 ol Ug)s€ Gmpar Glila) dae Aol clprialy [Ysall dady Caaldll jauy oA
—132 : 2015 « Gala ) o Adul clgladll 38y e — (e dagie G ol fshd (yalyil
(139
S sV Agy (gl (p.d.q) ARIMA #3sah iy il (gl Identification oyl @ 15Y) 85kasl)
S TlaY Ay DA e sshaall sda atig ¢ MA dlaidll Jawgiall 45 | JalSll 5) sSadl 43,5 AR
o285 ACF Il Laliy¥) alla P& ey S lasil) Spikes g o) 45 aass dllall o285 PACE  53al)
cehatiall lawgiall g0 o) Ay dasd Al
Lgial @lging A sV clgs aaat aey ARIMA 73500 5035 (o) Estimation i) @ Z58l) sgladl)
el ALl ()5S A3y S jaial
Gty A 2y DUl 2354l 21a5 () Diagnostic Checking asiall asdll @ 201 55lasl)
ol I Ll lelas Jigy b cagls A I3 el sl @il sy ARIMA z 3Ll
any Dz 3gailly ¢ I LYY cDlebes lsd 8 el ) paid) Tacssially Aealdd) il Guy
iy aemn 333a3 Jalea lely (b o s dabea (815 Gugine alleo 53 g 3gail) (35S0 ¢ Laill iyl Al
Jlsa EDlalas zatiusiy aDlall k= 3seill (e sl Aluie 7 i J€1 Ll ¢ AIC SIS e
Jaby WD) z3sall Ssll Al gl culS 13y Sall I3 BLaY) Jlss cDlebeey A ks )
3 o) e XU (g ¢ %5 e el Gsine e Sodiall yuiall gas o)) ey 12a Ol %95 aEl sgas
White  [aw¥) sl e Lo sl Gan¥) Laddl o dag il galae okl z3sall Jlgdal) Uadl)
. Noise
patl) Sl i eilly Aahyall ad puwial) Ayl gl ! Forecasting  gall @ dayf)ll 59ladl)
sl Plal P o s aily ¢ sl sleaid¥) b Allly LolaidY) clprial ez 3gaill Al
One ) sasly §idl iill rawss 4+ Vg Litnall i) o Jgemall Tasll an ol Sl Bualally ducalal
Mol v Psb 4 o Ll 0l dasdll Ao Jpean)) Sy (Period Ahead Forecasting
- ARIMA #3sail ¥l Ciybll 4

119


https://orcid.org/0000-0002-9929-367X
https://orcid.org/0000-0002-9929-367X

E-ISSN:2706-601 ISSN:1988-8141 Vol (18). No (1).2026

Practical  Aalal alad) ¢palls 3u38 ARIMA z sl and bl ¢ 2l diaal)
.application of the ARIMA model to forecast domestic public debt

Loyl g g oanldy Jlsd (Sn HLad) ehial zigaill (andds dlaye 1 Ag¥) dlaall
AR Slad) oyl ALl ) SN sy I3
Qsom oenliy Hled S laal L

O Cadngs Gspe ey Sl S @ea) Gaea I Al Gl Al sasgll i lad) shal &
LS Sl dladad) st Jo¥) Gl 33 3y il L) eaall 3 ASle e alall ol Al

- (2) dsall (& mage

2022-2004 214 alal) ¢l Al (g5 ey Slgb (S Sl (2) dgs

s Sea lad)
Ll il — el (sgicedl) ds¥) @l
il dagd b as oladly culh as Culi o (en dasd o olaily cul as culhas Gen
Prob. 5% Prob. 5% Prob. 5% Prob. 5% Prob. 5% Prob. 5%
‘_;';m\ aladl 0.9970 0.9078 0.9946 0.0000 0.0000 0.0000
Osom psuld Las)
lay) bl — Ll (ggie) Jg¥) @l
aial) dagd b as oladly culh as Culi o en dasd o olaily culh as culhas Gen
Prob. 5% Prob. 5% Prob. 5% Prob. 5% Prob. 5% Prob. 5%
‘gsm\ aladl cpall 0.9956 0.8893 0.9926 0.0000 0.0000 0.0000
s il éfj;.f/ %,,JIJJ/.AL:JJ)// g e;/.i.f/.é,;@:y/ Uy Dlalea 349 g_gu/ pledl ool desdis ay .2

L) Y1 Al 385 aiall Losiall St iy Siadl I3 DL,Y] b 389 I3 sy g
o Sl sty ULl LaY (gpieal] 5 DSl g ARSI plel) (ol ddes ) ey s S
U llis Sy ¢ olio] JISEY) 8 eape LS Jp¥I Gdll 38) ey meucalsy skl J3Y) 31l 3531 25 s

lihey Loa Jo¥) Gdll 38/ ey dheakead! Gind) S13llg SI3N BLS)Y) Jilly 6 dsaly Spikes <lgii
ily Slaleall Liging paal A joda zigai Jeadl lisig dlaine ARIMA zilei dacd _podi il
£ VIS SIS e Jily 215 olea ely Juls
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aesall b 21 Slal) cpall ) 030 Ll V1 Al 3 Ll Al (1) 8, JSa

Drate: OF/231/22 Time: 12:03
Sample: 2004001 2022M04
Included observations: 220

Autocorrelation Partial Correlation A PAC -Stat Prob
[ —— | /| 1 0984 0.984 21598 0.000
[ —— g 2 0.967 -0.060 42529 0.000
[ — N 3 0.949 -0.018 627.86 0.000
[ — g 4 0.930 -0.029 82349 0.000
[ — g 5 0.910 -0.057 1011.6 0.000
[ e— [ 6 0.890 0.002 11925 0.000
L e— N ¥ 0.870 -0.012 1366.2 0.000
[ e— N 8 0.850 -0.021 15326 0.000
[ — N 9 0.829 -0.018 1691.8 0.000
[ — H 10 0.809 -0.000 18441 0.000
L — g 11 0788 -0.026 19892 0.000
[ — [ 12 0767 -0.024 2127.5 0.000
[ s— g 12 0745 -0.039 22585 0.000
[ e— [ 14 0723 -0.014 23824 0.000
L E— 3 15 0701 -0.009 24994 0.000
[ s— N 16 0678 -0.021 26095 0.000
[ e— N 17 0.655 -0.022 27128 0.000
L s— [ 18 0634 0040 28100 0.000
L s— | [ m ] 19 0617 0103 29025 0.000
[ s— | g 20 0.599 -0.026 2990.1 0.000
L m—| N 21 0.582 -0.012 30731 0.000
[ e— | [ i ] 22 0.566 00680 31523 0.000
[ e— [ s ] 22 0556 0130 32290 0.000
L — N 24 0546 -0.015 33032 0.000

E-Views 12 CLALJ)J Glayseg Enlll oo (po 0 jdad
(5) 20 4 p¥) Boill 331 ser el Siall 0l S8 LLa,Y) s 6 Al B0 il )
aine ARIMA zilej Tews _yois LulSel ind s Lao (1.4.11) side olaly ailly Js¥) il s
¢ YIS e il suin5 elea lely ol iy olabea) Dopine auis L s g-igai Lol iy

Y Gl 5 ARSI el Syall S5l SIS0 L)Y oy I3 L) Y) U (2) ady Sk

Date: O07I31/22 Time: 12:04
Sample (adjusted): 2004M02 20Z2Z2M04
Included observations: 219 after adjustments
Autocorrelation Fartial Correlation AC PAC Q-Stat  Prob

0308 0308 21.0682 0.000
0.092 -0.003 22980 0.000
0129 0112 26.692 0.000
0.258 0210 41724 0.000
0.089 -0.059 43502 0.000
0072 0052 44685 0.000
! 0.050 -0.022 45249 0.000
! 0.038 -0.031 45580 0.000
A 0.082 0092 47414 0.000
! 10 0.060 -0.014 43259 0.000
| 11 0176 0184 55503 0.000
iy 12 0156 0061 61.174 0.000
! 13 0.035 -0.082 ©61.455 0.000
! 14 -0.042 -0.064 61.891 0.000
! 15 -0.024 -0109 62.026 0.000
! 16 0.026 0017 62191 0.000
! 17 0.030 00432 62404 0.000
! 18 0.0232 0037 62530 0.000
1
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l
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1
1
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i8]

1

il

= I
m |
] I
— I
m 1
ill I
il I
I
I
|
I
|

=]

01

[ 0w o TR s T Y N Y s Y

I
I

1

I

I

I

I

I
1
il
1@
3
| I
I
1
I
I
1
I
I
1

I i

I
|
i
! 19 -0.009 0024 62549 0.000
20 -0.031 -0.0¥1 B2779 0.000
21 -0.008 -0.0232 62797 0.000
22 -0.031 -0.084 B63.027 0.000

23 -0.067 -0.087 641432 0.000
24 -0.060 0015 65026 0.000

1

1
g
g

I
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o hEl) zagail) o dlsye t AN Al sl
Luegidly S s DU g ED (e 3 ARIMA =3l ad 5o e Al jall 038 o
. &‘)“SJ §)da CJLAJ cu{.'a Lual UJS:‘J Lﬂ);ld\

(1.1.1) colb ARIMA #3gai: Jg¥) 7 3gail)

Dependent Yariable: COEBT

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 07i23/22 Time: 10:33

Sample: 2004M02 2022M04

Included observations: 219

Convergence achieved after 51 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR 0.858866 0.062010 13.85051 0.0000
A1) -0.668T02 0.087225 -7.666388 0.0000
SIGMASCQ 1.85E+12 4 FTTE+10 38.85883 0.0000
R-squared 0.087762 Mean dependentwvar 29238258
Adjusted R-squared 0.079316 S.0. dependentvar 1428641,
S.E. of regression 1370814, Akaike info criterion 31.11433
Sum squared resid 4 06E+14 Schwarz criterion 231160758
Log likelihood -3404 019 Hannan-Cuinn criter. 31.13308
Durbin-Watson stat 1.817726

E-Views 12 CLALJJJ Glayseg Enll e (o0 jdrad

fabaa Gady il Lausgially A aaV] Aaledd dogina allaa 53 4l (1.1.1) J¥1 z3sadl g Jaadly
3111 @s AIC SIS lone dadiy %8 zaas 20n3 Jelxa dady 1.85 i
(1.1.4) b ARIMA z35ai ) 235

Dependent Wariable: DDEBT

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 0723422 Time: 10:32

Sample: 2004M02 2022M04

Included observations: 219

Convergence achieved after 63 iterations

Coefficient covariance computed using outer product of gradients

Wariable Coeflicient Std. Error t-Statistic Prob.
AR 0.3132812 0.050662 G.194167 0.0000
MAL4) 0.289173 0.028226 1024495 0.0000
SIGMASCQ 1.T4E+12 4 T1E+10 36.97087 00000
R-squared 0. 142424 Mean dependent var 2823825
Adjusted R-squared 0134483 S.0D. dependent var 1428641,
S E. ofregression 1329110, Akaike info criterion 31.05362
Sum squared resid 3.82E+14 Schwarz criterion 3110004
Log likelihood -3397.371 Hannan-Cuinn criter. 31.07237
Durbin-Watson stat 1.989594

E-Views 12 moliy cilsjdog Enldl oo (g0 2 jrad
- 31,05 35 AIC SISI e Fudy %14 peacan 33 elaa Ay 1.74 i
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Dependent Variable: DDEBT

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: OF/22/22 Time: 10234

Sample: 2004M02 2022M04

Included observations: 219

Convergence achieved after 50 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
ARC1) 0.210371 0.053196 583244568 00000
MALCT1) 0.158240 0.037295 4 242955 0.0000
SIGMASO 1.832E+12 5.34E+10 34 28920 0.0000
F-squared 009398z Mean dependent var 292382 5
Adjusted R-=quared 0.090539 S.D. dependent var 1428641
S E. of regression 1362358, Akaike info criterion 2110267
Sum squared resid A4.01E+14 Schwarz criterion 21.14910
Log likelihood -3402. 743 Hannan-Ciuinn criter. 3112142
Curbin-Watson stat 2.001957

E-Views 12 C—ALDJ Glayiag bl Jee (et jladdl
iady el Jaugially A laai) dadedl dugine allae 53 ails (11.11) Gl z3gall e Jandl
. 3110 tlf\AlC é&\ )\y_.e E\A:léj %9 T>aa a0 dal:u E\A:éj 183 ;ﬂiﬁz\.du

(4-1.1) <ol ARIMA #3505 0 mbll z3gaill
Dependent Variable: DDEBT
Method: ARMA Maximum Likelihood (OPG - BHHH)
Drate: O7F/23/22 Time: 10:35
Sample: 2004M02 2022M04
Included observations: 219
Conwvergence achieved after 59 iterations
Coefficient covariance computed using outer product of gradients

Wariable Coefficient Std. Error t-Statistic Prob.
AR(4) 0.264838 0.028829 9.186595 0.0000
MACT) 0.302244 0.049005 6.167643 0.0000
SIGMASC 1.7TEE+12 4 48E+10 30.37726 0.0000
R-=quared 0.132484 Mean dependentvar 2923825
Adjusted R-squared 0. 124452 S.D. dependent var 1428641,
S E. ofregression 1326790 Akaike info critericon 31.06479
Sum s=quared resid 3.86E+14 Schwarz criterion 3111122
Log likelihood -332958. 594 Hannan-Quinn criter. 21.08354
Durpin-WWatson stat 1.965027

E-Views 12 zalip cilajdag Salill dae (e jadll
1.76 lis dalas dady ¢lpaiall bacgially SIA) jlasiV) dalaal Ligina allae 53 (4.1.1) abll = 3saill Liag
. 3106 CJ.GA'C ‘;::\S\ )\y_.e :\A:xﬁj %12 Taa a0 d.obu E\A:;éj
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(4.1.4) b ARIMA £ 3sai: Gualall z3gail

Dependent YVariable: DDEBT

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 0723422 Time: 10:36
Sample: 2004M02 2022M04
Included observations: 219

Convergence achieved after 45 iterations
Coefficient covariance computed using ocuter product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
ARC4) -0.235477 0175782 -1.229592 0.1818
MA(4) 0.535022 0165704 3228774 0.0014
SIGMASO 1.92E+12 5.59E+10 34.51071 0.0000
R-squared 0.051314 Mean dependent var 2923825
Adjusted R-squared 0042530 S. 0. dependent var 1428641.
S.E. ofregression 13979321, Akaike info criterion 31185477
Sum squared resid 4. 22E+14 Schwarz criterion 31.20120
Log likelihood -3408.447 Hannan-Cuinn criter. 31147352
Durbin-VWatson stat 1.2369468

E-Views 12 zoliy cilsjdog Enldl Jae (g0 2 jrad
Lgial digine dalaag S Jlaat¥) Aaleal digine ye dalea 53 il (4.1.4)
3115 fa AIC LSIS) jlne day %4 maias 2083 (alas dasis 1.93

Dependent Variable: DDEBT

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: O7/23/22 Time: 10:37
Sample: 2004M02 2022M04
Included observations: 219

Convergence achieved after 57 iterations
Coefficient covariance computed using outer product of gradients

oAl Zagaill e i
et dales dandy &l yatiall

Wariable Coefficient Std. Error t-Statistic Prob.
AR4) 0.287624 0.020138 9.543601 0.0000
MACT1) 0.218476 0.037401 5.841487 0.0000
SIGMASC 1.85E+12 B.B1E+10 27 11024 0.0000
R-squared 0091320 Mean dependent var 2923825
Adjusted R-squared 0082906 S5.0D. dependent var 1428641
S.E. of regression 1368138, Akaike info criterion 21.11344
Sum squared resid 4 04E+14 Schwarz criterion 21.15986
Log likelinood -3403.921 Hannan-Cuinn criter. 21.13219
Durbin-Watson stat 1.447309

fabeo day paiall Bacusially I3 aaiV) dabead digine sl 53 (4.1 11) Gesladl z3gal ) (o Lol

. 31.05 CJ.GA'C é&\ )\y_.o daidg %14 Taa a7 Jalaa daadg 1.74 Q&

(11.1.1) <L ARIMA zisai 2 guludl £ 3saill

Dependent Variable: DDEBT

Method: ARMA Maximum Likelihood (OFPG - BHHH)

Date: 0723022 Time: 11:14
Sample: 2004M02 2022M04
Included observations: 219

Convergence achieved after 52 iterations
Coefficient covariance computed using ocuter product of gradients

Wariable Coefficient Std. Error t-Statistic Prob.
AR11) 0.166573 0.0249411 4. 771405 0.0000
MACTY 0.291233 0.050585 5757340 00000
SIGMASCQ 1.84E+12 5.24E+10 35.19887 00000
R-sguared 0.092292 Mean dependent var 28923825
Adjusted R-squared 0083887 S.0D. dependent var 1428641,
S.E. ofregression 1367406, Akaike info criterion 31.11015
Sum squared resid 4 04E+14 Schwarz criterion 31.15658
Log likelihood -3403 562 Hannan-Cuinn criter. 31.12890
Durbin-Watson stat 1.949028

E-Views 12
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faleo day chaidll bgially I lasiV) daleal dgine e 53 (11.1.1) goladl zagadl o (e Lasls
3111 s AIC LSIS) jline day %8 maiae a3 Jelee iy 1.84 (i

(11.1.4) 3 JLARIMA zisei : Salil #3sail

Dependent Yariable: DDEBT

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 0723022 Time: 10:38

Sample: 2004M02 2022M04

Included cobservations: 219

Convergence achieved after 70 iterations

Coefficient covariance computed using cuter product of gradients

Wariable Coefficient Sid. Error t-Statistic Prob.
ARCT1) 0.2199332 0.032672 6.721321 0.0000
ALY 0.328721 0.031432 1045845 0.0000
SIGMASD 1.82E+12 6.12E+10 2091632 0.0000
R-squared 0.097a20 Mean dependent var 2923825
Adjusted R-squared 0.089567 =.0. dependent var 1428641,
S.E. of regression 1363161. Akaike info criterion 31.10669
Sum squared resid 4 01E+14 Schwarz criterion 31.15312
Log likelihood -3403.183 Hannan-Ciuinn criter. 31.12544
Durbin-\Watson stat 1.434086

E-Views 12 zoliy cilsjdog Enldl oo (g0 2 jrad
Al Fady Slaid) Tagidlly I lasi) dabeal dugina s g3 (11.1.4) il zagaill o) (o Jaals
3110 i AIC SS) jlas dady %8 maiae waad Jalaa daidy 1.83 lis
(11.1.11) 5L ARIMA zJsei 2 aulill 7 gaill

Dependent Variable: DDEBT

Method: ARMA Maximmum Likelihood (OPG - BHHH)

Drate: OF/M237/22 Time: 10:39

Sample: 2004M02 2022M04

Included observations: 219

Convergence achieved after 73 iterations

Coefficient covariance computed using cuter product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
ARC11) -0.613742 0107411 -5. 713968 00000
MACT) 0.825596 0.095299 8.663220 0.0000
SIGMASC 1.99E+12 T7.B3E+10 26.05286 0.0000
R-squared 0.021425 Mean dependent var 2923825
Adjusted R-squared 00123264 S.D. dependentvar 1428641,
S E. ofregression 1419782, Akaike info criterion 3119374
Sum squared resid 4. 35E+14 Schwarz criterion 31.24017
Log likelihood -3412.715 Hannan-Ciuinn criter. 31.21249
Durbin-Watson stat 1.401290

E-Views 12 CLALJJJ Glayseg Enll e (o0 jdad
il dagially A aai¥) Aeded Diginn allea 53 (11 111) 5Vl gl c3sal) o) o oy
. 31.19 CJ—\EA'C é&\ Dl daidg %1 Fas sl Jales daiig 1.99 (las dalza daiiy
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2n0 oDl 3gaill an (5] Byakall Leasill 3lal) G (g0 ARIMA 308 Jumdl it 2+ A Al yal)
LoV lelee dlsa 8 gl Al A laaiVl Aalall cigul) Cang ARIMA 2 5latl cilpsin Al
Ly ¢ a1l Lo py) el Jlgy & el Al @hyaiall Jacsgially Lualal)l clgill Caamy Sl A
Jilg MA 2ails AR el dugine allen 53 z3gaill (5% g 3Laill il busdes 3y 2Dl 7350l () Lining
Jeasll Lada 4 minse b g AIC SISl Jily raias 3aad dales ey (ol 5l s dalae
obitindl) Slaally o) & = 3sall 38 ddinses GAllg o z3gat Jumil n (1.1.4) S z3sail iiay (3)

 Boalal) Ll ()5S (53l hall SLai@) i bl alad) ol

ARIMA 1.1.1 1.1.4 | 1.1.11 | 4.1.1 4.1.4 4.1.11 | 11.1.1 | 11.1.4 | 11.1.11
AR 0.8588 | 0.318 | 0.3103 | 0.2648 | —0.2354 | 0.2876 | 0.1665 | 0.2199 | -0.6137
MA -0.6687 | 0.281 | 0.1582 | 0.3022 | 0.5350 | 0.2184 | 0.2912 | 0.3287 | 0.8255
Sig 2 2 2 2 1 2 2 2 2

Sigma SQ 1.85 1.74 1.83 1.76 1.93 1.85 1.84 1.83 1.99

Adj.R? 0.07 0.13 0.09 0.12 0.04 0.08 0.08 0.08 0.01

AlC 31.11 | 31.05 | 31.10 | 31.06 31.15 31.11 | 31.11 | 31.10 31.19

- daaal) zalall joa Al ) oYl Galdl dee (et jaadl)

Ll Jlgs cOlalen zyatas (1.1.4) 25 sake zigad duadl (o sl Alides #yaias @lld (e S
A&l 2gan Jaly 2D z3geill sl Alded gl cul€ 13y Sl S Lo Jlgy cDlalaag (1)
(Sgdiall Wasll as o)) (e BN (6l ¢ %5 e el pine e (Slgdall juaiall agon o i 13 o %95
oo Laa3lalls White Noise (V) (usdally o Lo gl (V) Uadll aa Jagydl golas akall z3gaill
g Jals Wadll aa clgn Gum V) Uadll o Jagydl galdae Uadll aa o W ey sl (3) U<l
. aal

adall g saill Jdlsl Siadl 513 L)Y Ay AN LLy¥T Ay (3) o8y S
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Date: 08/01/22 Time: 23:01
Sample (adjusted): 2004M02 2022M04
Included observations: 219 after adjustments
Autocorrelation Partial Correlation AC PAC Q-Stat  Prob

-0.009 -0.009 00187 0.891

[ [ -0.042 -0.042 04287 0.807

0.046 0.045 09037 0.825
-0.023 -0.024 1.0244 0.906
X 1.2141 0.944
0.054 0.050 1.8865 0.930
-0.034 -0.034 21490 0.951
-0.028 -0.022 23289 0.969
0.086 0.078 40206 0.910
10 -0.016 -0.012 40804 0.944
1 11 0165 0178 10,4471 0,491
] 12 0120 0113 13.809 0.313

i

i

[

W= mWm & Wk
|
ot
=]
[
(2]
|
o
o
Il
m

A

o0 -

1

1 13 -0.026 -0.002 -13.966 0.376
I 14 -0.061 -0.061 14.831 0.390
I 15 -0.073 -0.096 16.104 0.375
I 16 0.006 0.015 16.112 0.445
I 17 0.021 0.014 16221 0508
' 18 0.035 0.036 16513 0.557
1

1

1

1

1

1

=

19 0025 0.046 16.668 0.612
20 -0.028 -0.051 -16.862 0.662
21 0011 -0.003 -16.889 0.718
22 -0.017 -0.062 -16.963 0.765
23 -0.041 -0.0v9 17.379 0.790
24 -0.013 -0.014 17421 0.830

1 o

1
!
g
1

[

E-Views 12 zoliy cilsjdag Gl ae (02 jradl

o sl As et Aaglyl) Alsgall

Alall ALl B 5 Cus el SLai®Y) 3 S bl Gl s i) Slealls gl gl
zhsaill b i) Aales oy Lsine Dpaial) Jausgially SN asi¥) alles (68 ) z3sall slaiely ALl
dad g ¢ DS sty Yy Al i) el o B (glonal) i) e dens 1305 3l gy Luls J8 (g
Go el A Al cpall e 8€ Gt b e 23l Ay Lld (% 13) Adle pail) dele
o SIS dalas Lad 0ls ¢ Eaale g lsdall yid) ay Aadale Clsiad AR Al cpall a8 (8
e Hsdall el 55 Y e sl cass il oS bl 13ag 80all decill z 3l S 3 deg 8
el 5 ey cJiiand) e Bygen Jacdl Uglany 5ll S 2 3sail) alasiad oy ARIA) ALl cpal) o
sy pualall ge TS axiy Al Sl abd) cpall o) ARIMA ((1.1.4) 6 z3saill Gy bl Al
lae st (g0 SIall lall BUY) dad (pe alad Aidle y Aumassd Alle Cilalawes Alsall i) e AV
JaY) Bpaal ilighl IS5 e 5% Al Al alall cpall sl Coaaa e Shcad A3jlsal) 3 alall 2l Y)
3 cpall 138 Laais alall cpall Ainy s Aolall A33lsall () in Lo Aalad) A3jl5all e}l janl) o Aiilsie
- (4) 4 saall 8 el Adaadle (Kass Alsall S alall GV Cuila alaey L

(Coslalls dail) ) s Baad DA Alall ol gy Tusial) ddiiindl) aidll (4) Jsos

2024 2023 2022 DEBF
69423747.52336905 70170767.6809266 JAN
69362229.01978036 70107891.09066232 Feb
69300822.35716304 70045128.81037831 Mar
69239527.33218952 69982480.63225834 Apr

69919946.34886411 70438167.6909563 May
69857525.75313438 70521455.42163468 Jun
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69795218.63838434 70550439.41757998 Jul

69733024.79830498 70486872.58205065 Aug

69670944.02696234 70423421.31137118 Sep

69608976.11879685 70360085.39544404 Oct

69547120.86862262 70296864.62455368 Nov

69485378.07162688 70233758.78936576 Dec
Cnftien B2al A1) alal) cpall gy Tual) dliionall wdll SLall asyl) (4) J<a

Oiten B3l ARSI alall ol gy L) Auliinal) wiall duileas) dlladll (5) J<a

100,000,000
Forecast: DEBTF
90,000,000 Actual: DEBT
Forecast sample: 2022M04 2024M04
80,000,000 Included observations: 25
Root Mean Squared Error 277486.1
70,000,000 - - Mean Absolute Error 277486.1
Mean Abs. Percent Error 0.394557
60,000,000 Theil Inequality Coef. 0.001969
Bias Proportion 1.000000
Variance Proportion NA
50,000,000 .
Covariance Proportion NA
Theil U2 Coefficient NA
40,000,000 .
I m v | I m v | I Symmetric MAPE 0.393780
2022 2023 2024
——— DEBTF £2/5:E;

Al aall o) W ety B0 A ol lely (3)3Y) Tadlly cpall Liidll L) gy 31 (5) J<alls
LS (gall 538 dadd A (g pipg alall LAY 25h 8 Gl Tad (s Ol sday LSl ) Lo sl
S i) U8 Jelee Aad oY Llle D150 Aad 5) zigaill o) Wty JKAN 138 (e ¢ Aaiajl) 5l cllla
. (0.001969) izl

Conclusions clabtiniy)

Alghe e Bgean alall BT Hess ) dladiall Luwbd) Ghlal sady Agall dalall Ajlsall .1

) AV e ik Y dale A Clisdly Cilain (pe ek dalal) A3jlgall 3 jaall L2
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