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Abstract:

The selection of an appropriate model is a fundamental requirement for forecasting time

series. This study examines the black-box model¢ represented by the Autoregressive
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Moving Average with Exogenous Inputs (ARMAX) model« and focuses on selecting the
optimal model for forecasting based on a structured sequence of steps. These steps begin
with model identification< which involves verifying the stationarity of the time series under
investigation. Subsequently« the appropriate model is selected by determining its order
using several criteria¢ including the Akaike Information Criterion (AIC) and the Bayesian
Information Criterion (BIC) . The next step is model estimation< conducted using the
Ordinary Least Squares (OLS) method and the Extended Instrumental Variables (EIV)
method. These methods are compared using evaluation metrics such as the Root Mean
Square Error (RMSE)« the Mean Absolute Percentage Error (MAPE)« and the Symmetric
Mean Absolute Percentage Error (SMAPE). The results indicated that the ARMAX
(3¢1¢3¢3) model« estimated using the OLS method: is the best-performing model. Therefore«
this model was employed to forecast the Gross Domestic Product (GDP) of Iraq up to the
year 2035."
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58 EIV 48y #3508 Qi 5 3)e3cLLARMAX(3 g sl 58 OLS 48y yhay j2ie 3 gail Jumil (o Jaadls
1)«1<1<ARMAX(3 g s«

) B b 45 ae -14

bl ity 4 5laal) yulaa sae s (e A jla o) o) s ¢ 8 (33 3k IS (e 23 e Jaadl pyaa)
(oY) Jsanll 8 LS 40 jlaal) il il g i 5 oS0l

z3sail duadl 3and julae 05 1(4) Jsaa

Methods OLS EIV
RMSE 30.19 30.32
MAPE 6.48 6.57

SMAPE 49.34 48.36

43 yh Ll ((OLS) Alie W) (5 saall Clay pall 48y 5l oo 0 6] jalas s 45yl Jumdl o oDl Cum
Zasall 5 8 e V) (5 jiall cilay el 45 5k e slaie Y s WA 5 ((EIV) da el 322 Lsall Jal 52l
Y AL & il il adll (5) JSE b bl Jia Caa
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o
o —
(9\]
>_ —
o
o —
—
o —

I I I I I I
1970 1980 1990 2000 2010 2020
Years

Y AL il Bl ol £ (5) S
sl 15

LS i) S 5 2035 ple sin 3)¢3¢LeARMAX(3 z2sa¥ il (b (5 yaall iy sall 43y la Jlaniial o3
Y Jsaall 4

e 0 Al 501 (5) 5

Year | Forecasting

2024 | 236.092

2025 | 191.2182

2026 | 191.946

2027 | 174.938

2028 | 176.9088

2029 | 171.6953

2030 | 174.3801

2031 | 174.1547

2032 | 177.2141
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2033 | 179.0924

2034 | 182.3337

2035 | 185.0925

Glua gl g clalinn,y) 213

clalimay)

o Lo it el sl 4l Jea i La ) Daliiad

Juad1 A ) o e &) 55 ) sl 235 ((BIC s AIC) Lt 5 ¢ Juad¥l 23 5ad¥) 45 5 2aadl () jlms Jeriad -1
Al 5l Jae bl Jiadl (3¢3¢163) (A ARMAX z3ill

el a5 1) A ) clia) Cua cac Lol @l il 48 jla e B 6d (g jrall Cilay jal) 3y yha < yelaf 2
AUl A Hall 8 3ac bl @l paial) 38y Hla Gels i «((SMAPE <MAPE (RMSE) 45 )l

Olua il

yaaiy Lagia IS slal Jilail ARXCARMAX 2501 (3 giall o 3lai <) yaia G 43 jlia o) als (i -1
bl Qi) o) 23 5aiY)

Clalra i dglee Gauat] dipanl) 35kl 4 500 Callad) Jie ¢ g al il 3k Jlasinly a5 -2

ol 485 33l ) g 3 salY)

O uaally adali yY 1500 ¢ Jaa ) Asall &3l sl @3A s 23t ARMAX 73 a8 Gubiby a6 -3
AL 5 ga g 5l A8 (] Lgiranal llat 1) 3 i gall ) puaiall
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