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Three Exponential Smoothing  Model
(Winters Holt's Method)
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Kahraman  and )s(Rahamneh,2017:1545)

:(Akay,2022:5

Mean (MAPE) Uil ddlhaall dpudll bawgi: 1-3
Absolute Percentage Error
Al dzpally salag) (Says

i

MAPE = %y_tx 100, y,#0
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ladll e 2 al iGalial sda aal ey AEEaN) alll (e
«(85:2019¢ 23l 5 (e l))¢(387:2007 lads) Ly
AL ¢(9:2022¢a 5l 5 )
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where e, =y;—y;

Mean Absolute Deviation(MAD)

MAD = Siled
n

A Bpalls salag) (S
MsD = Lo

On (1) by (1) Jsaall e WS (2020 -2004) o
allae 3225 e ALl 38 Jaadl ALl 23 5aiY) sl Jal
Joaall bl Aulite <l 5 o J goanll Tl syl
D Wiy (81 ) LB (3 (2030 -2021) 524l (1)
Moy &3 ey (MSD) 0r(MSE)) Usall o ye daws g
o 530 5 A 3 51 s ey bl (s 45 )l 6
Aluls JS1(2030 -2021) ¢y 8all Foiional) il i
e bugie Jlad eVl Absal d8a) julad W
s Lalasiul Y el 45Y ((MSD) or MSE)) Uil
3gd e 8 amy o2 LSV 5 i) 23 5 SLiaY Lo 0
el alatin o5 a8l Al ¢ 5l daladin 5 )
Jilaill 4 SPSSV17 5 MinitabV16 & alall ilasy)

Uadll Aalaal) o) Jaus gia : 2-3
AUl dapally oalag) San g

(14)
was) clag a4 Jawgia : 3-3

Mean Square Deviation or Mean Square Error (MSD) or ( MSE)

(15)
:0f s
T el 5yl vie die jl) ALl 4 aal) dadll Sy,
Aia 3l 6 il die Agia ) Alulall gy Lusial) dadl) Jisi , 7
t
-t 3l 3yl die gl & Uaddl laie Jiai e
Agladl) Claaliall sac ol Al aaa Jiai
gl sl 55l 48 el (3-3-8) (el padiy
DAY le by Lladdul Y Gubdall 48Y aaddil)
ol 13g] Aad Ji ey o3 LSV 5 JLY) z3sait)
Ad@iied) o 5ll aladid
(bl quilad)
Al by o Wil olia e Lo Gk calall a3

saall (3 jall 8 Ay V) el 5 e sSal) Bl dyia 3l

(2020 -2004) (s 2all 1 jall SLaBY) b Lpia¥) cillalia¥ 5 e sSad) §SU Lna 31 ALld) iy (1) Jsaa

(Dl gslally)
Actual Values Actual Values
For For
Years Public Expenditure( PE )In Iraq In Iraq Foreign Reserves ( FR)
Jladl A e sSal) GUEBU Lddad) aidll Gl A Lda ) clbliadl Ldidal) sl

2004 32117491 13652193
2005 26375175 19901327
2006 38806679 27763676
2007 39031232 38217704
2008 59403375 58718278
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2009 52567025 51872810
2010 70134201 59252271
2011 78757666 71410911
2012 105139575 82001306
2013 119128000 90648557
2014 113473517 77363120
2015 70397515 62810373
2016 67067437 52617915
2017 75490115 58364993
2018 104158183 76481186
2019 111723523 80383896
2020 76082443 78888824

"(2020-2004 ) 334l 5 _jia il ginad 4y sindl 5 pal) e a5 slias DU Aaball A jpaall ¢ B all (g S el i) ; juaal

a8l G 73 9al) iy Alul) a ali: 1-9

L g
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e Ll Abulodl w8 ) (o e ) Al 0l Jilas (B (A 5Y)
Gz e sy didadll (8 dala 5 Al 5k Ay e
Sl a8 8l J38 e oS 3 (Time Series Plot)
Lo Aan Do 5 g il drpda e g SUaY 4 311 ALl
¢V Bl (Ualiie sl 3 e Ylale bl et cailS 13
Aam ge Oyl 3 ga g pre ) 2 5a y Adaadle ) ALYl

.(https://cbi.ig/news/view/492) «

o sSall G s (385 ) daal 3l Jaa D5 (1) s IS (e
Blall A jaty o Sl BLY) (Y ¢ duia ) cldaliial)
Ll 8 (e a2 ie 54 )Y gall dakaiil) a1 JA (g
G 13a Jilie cHlLalAa ) AaS) e lld Jilia 25y ¢ (538 jall
e G815 1388 L) s e 8 o 5 40 o 483l ()5S I
sy ¢l e sSall GENT o) Gl e 38 Gl SO
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138 5 cibdaliia¥) elli e el ol pitad e Teliy Jaall 13a
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Time Series Plot of Public Expenditure( PE ) in Iraq for period (2004 -2020)
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Trend Analysis Plot for Public Expenditure( PE ) for period (2004 -2020)
Linear Trend Model
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Autocorrelation Function for Public Expenditure( PE )
(with 596 significance limits for the autocorrelations)
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Partial Autocorrelation Function for Public Expenditure( PE )
(with 5% significance limits for the partial autocorrelations)
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8 oall ALaBY) 8 e Sl BB (g A3y Hha) 7 90 all o) sl 3 sl aladiinly Uadl) julas 2 1(2)J 52

(0 )d Ll dagdll jliay

Sgadl) gl o8 il gl gl a8
6 Suall (plad) slasy) Uadl) cilay ya Jans gia dalhal) addll s gia | Undll AGthaal) Al Jaui gia
Alpha a Gamma y MSD or MSE adlt MAPE
(Level) (Trend) MAD
0.1 0.1 4.56096E+14 1.75879E+07 2.53423E+01
0.2 0.1 4.78205E+14 1.78103E+07 2.56529E+01
0.3 0.1 4.72123E+14 1.74476E+0Q7 2.50953E+01
04 0.1 4.57472E+14 1.68288E+07 2.42493E+01
0.5 0.1 4.42971E+14 1.64790E+07 2.38061E+01
0.6 0.1 4.29863E+14 1.61429E+07 2.33437E+01
0.7 0.1 4.17364E+14 1.56347E+07 2.27348E+01
0.8 0.1 4.04838E+14 1.54364E+07 2.26006E+01
0.9" 0.1" 3.92445E+14 1.50999E+07 2.23290E+01
MSD or MSE Usil) & 34 Jau gial dah JB) aai Al (ca})d il dasl) Jiad *)

. Minitab Sbas¥) zabill cila jia e alaie YU Galll slae | (a1 jaadll
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aall) A8 2 g0a Ceia ez 285 )l (PACF) 200
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Autocorrelation Function for RESI-PE(a=0.9,vyv=0.1)
(with 5% significance limits for the autocorrelations)
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Cwith

Partial Autocorrelation Function for RESI- PE(a=0.9,yv=—0.1)
5926 significance limits for the partial autocorrelations)
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- Bal) LB e sSal) S (=0.15 0=

. Minitab Slas¥) gzl ull cila jae e slaie YL Galll slac) a1 jaadl)

(¥=0.150=0.9) plaiinl sic (753 3al (u¥) el 3 sail ) i ga 48y 5k il 2 (3) U5

(2030 -2021) 32all &1 yall slaB¥) b e sSad) GUEOU dlia) ol gl

Actual Values For Predication Smoothing Error
Years Public Expenditure( PE )In Iraqg values values values
<& gieal) Al A gl GUEBY Ll addll Ly gudil) o Lgail| aid plBLY) ad
2004 32117491 38917672 32797509 -6800181
2005 26375175 36437351 27381393 -10062176
2006 38806679 30115639 37937575 8691040
2007 39031232 41454015 39273510 -2422783
2008 59403375 42571900 57720227 16831475
2009 52567025 62533450 53563667 -9966425
2010 70134201 57479911 68868772 12654290
2011 78757666 73923902 78274290 4833764
2012 105139575 83764458 103002063 21375117
2013 119128000 110415993 118256799 8712007
2014 113473517 126454809 114771646 -12981292
2015 70397515 121801340 75537897 -51403825
2016 67067437 77941247 68154818 -10873810
2017 75490115 69579524 74899056 5910591
2018 104158183 76855716 101427936 27302467
2019 111723523 105841818 111135352 5881705
2020 76082443 116078588 80082057 -39996145
2021 81425640
2022 82769222
2023 84112804
2024 85456386
2025 86799965 | {Qmmm  E
2026 88143550
2027 89487132 3
2028 90830714 i
2029 92174297 -
2030 93517879

. Minitab las¥! zal .l g jie e alaie YU Gaaldl dael (e : jaadl
il 0l (752l ) gl 23 5l ) g A8yl A (e oo sSall BV el Lgy s Latiall agill alall olas¥) aa U 13)
(2021-2004) ple (o 5iaall dyia 3 Aluduadl Ay o sia 138 5 aebatll slas¥) 23l
(4) Il e 50 LS ¢ 9495 A8 (5 giunay Lo Lutiall all e W) aally W) aall Jias 28 <l 56 L)
0= 0.9) plaiu) die (sl oasd) dgaill 23 gail ) ol ga 45 Hlal 4G <l 8 g A liiunall 4y il wll il 1 (4) Jsan
(2030 -2021) 33all B jal) SLaBY) b e sSad) 3N (=0.15

Forecasts

Period

Forecast Lower

Upper
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2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

81425640 44
82769222 29
84112804 14

85456386 -1668281
86799968 -17852276
-34155862
-50533829
-66961118

88143550
89487132
90830714
92174297
93517879

-83
-99

431450
864151
305982

118419829
135674292
153919625
172581053
191452212
210442962
229508094
248622547
267771349
286945013

422756
909256

. Minitab Slas¥) gzl yll cila jae e slaie YL Galll slac) a1 jaadl)

Holt's Double Exponential Smoothing
Double Exponential Method
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Time Series Plot of Public Expenditure(PE) Forcasting in Iraq (2021-2030)
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Time Series Plot of Foreign Reserves ( FR ) in Iraq for period (2004 -2020)
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Partial Autocorrelation Function for Foreign Reserves ( FR )
(with 596 significance limits for the partial autocorrelations)
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Holt's Double Exponential Smoothing
Double Exponential Method
250000000 - Variable
-~ —&@— Actual
A& —m— Fits
200000000 -+ - Forecasts
Ly ~ —& - 95.0% PI
e e -
~— Smoothing Constants
@« 150000000 -+ (A’ Alpha (level) 0.9
;’ Gamma (trend) 0.1
= -
g 100000000 A/‘ Accuracy Measures
= T < MAPE 2.26796E+01
= & N MAD 9.69370E+06
=2 - 7 a, MSD 1.35408E+14
g 50000000 - m -~
R A -,
0 -
\A\A
20’06 20b9 20’12 20’15 20’18 ' '
Years

3aall 8 jall slaB¥) 6 dia ) illalaa ) ALl 480 <l iy oo Ll al) 53 paiall 4l 5 A0a¥) 4l Jiey(15) S
(2030 -2021) o=
. Minitab Sbas¥) zalill cila jia e alaie YU Galil slae ) (e 1 jaadll
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The general trend of the relationship of government spending with foreign reserves of Iraq for the period (2004-
2020) with future forecasts for the period (2021-2030) using the comparative method of exponential smoothing
models

ABSTRACT:

The basis of the relationship between the general budget and foreign reserves is the position of the commercial account
on oil revenues. The internal imbalance is represented by the deficit of the general budget, which leads to financing either
by borrowing directly from the central bank or indirectly by issuing debt securities to finance that deficit. In confirmation
of this, the process is linked to foreign reserves through the currency sale window. This connection aims to address the
double deficit in the current account, which is closely correlated with the general budget deficit. Therefore, the general
trend of the relationship of government spending with foreign reserves is one of the main issues that has the greatest
impact on all components of GDP. The prediction process of exponential smoothing models and comparison between
them, for that relationship represents the essence of the impact of those components.

This paper deals with the utilization of time series data for government spending and foreign reserves within the period
of 2004-2020. It employs Exponential Smoothing models. These models are distinct in their high accuracy and flexibility
in analyzing time series data. The results of the application reveal the most appropriate and efficient model for
representing time series data is: The capacity of the double exponential model (Holt technique) to handle time series data
with the non-seasonal general trend component led to its selection. This decision is supported by findings from Iraq's time
series data on foreign reserves and government spending for the years 2004 to 2020, which show an increasing non-
seasonal general trend. Irag's government spending and foreign reserves for the years 2021 to 2030 may be accurately
predicted due to the determination of the best smoothing parameters, which reduce the mean square error. The predictions
show agreement with those found in the original time series. Upon conducting a comparison, it is evident that the double
exponential model (Holt method) for foreign reserves in Irag, as assessed by the standard mean square error (MSE) after
determining the optimal smoothing parameters for future predictions, yields fewer indicators than the same model applied
to government spending in Irag. This suggests that the double exponential model (Holt method) is the appropriate and
efficient choice for estimating future forecasts for the period 2021-2030.

Keywords: single exponential opening, double exponential model (Holt method), Three Exponential Smoothing Model
(Winters Holt's Method) ), government spending, foreign reserves.

838



