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Abstract:

The economic problem is the most critical and most prominent in Iraq, because it creates crises and
disturbances that impact every sector. In line with the fast developments made by humanity, and the
rapid increase of population, problems exacerbated, mainly the environmental problem. Due to the
lack of proper solutions and shortage of public awareness, these problems have complicated. Taking
into consideration the scarcity of resources and the right of the incoming generations, the humanity
endeavors, through different modalities, to set plans and develop tools to tackle these continued
problems, and improves economic and social conditions of citizens.

Statistical tools are among different modalities that could tackle many problems through data analysis
of economic or environmental phenomena and help decision makers take right decisions. The

270


mailto:lumoshat90@gmail.com
mailto:iqbal.alwan@coadec.uobaghdad.edu.iq

I ste 3gana JUB 38 ¢ 8 3aa 4y S Al 2018 - 2008 ¢ all iy Asdlaal Aluall i) ApaSy 5ol 8 Aia 311 Joahad) Jlaniaa)

| 1SSN (1681- 6870) |

importance of future forecast through time series is growing and evolving because it contributes to
achieve important objectives. Therefore, the model of Box and Jenkins has been one of the best
models in this field.

The research aims to predict the amount of municipal waste produced during each year, as well as
predict its future quantities for the years 2019-2024 by using the Box-Jenkins models and take
advantage of statistical methods and use them to solve the problem of data on aspects of the
environment and to reach appropriate decisions on them.

The study included the statistical side, which includes a theoretical side and a practical side through a
ready statistical program (GRETL). The time series was analyzed for(2008-2018) and the best
predictive model for this data was reached, which is the ARIMA model (1,0,0), and then employing
this model in the future prediction of the amount of municipal waste For the years (2019_ 2024),
while the second axis focused on analyzing these data and arriving at the amount of waste produced
annually from the landfills of those wastes in the event that they were managed in the correct methods.

In the future. As the study concluded that the quantities produced from these wastes are very large and
increasing quantities due to the population increase.

Keywords: Box and Jenkins, Time series, forecasting , ARIMA, Municipal solid waste.
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ol A B Yy AR5 ) Ol (6) 5 (5) Sl

ple ASE 3 ga g e (Sl ALulid) o) 5 (ACF ) SN Iy Ally 8 ol ellia o) ulSA (e Jaadl dus
BB LN (e el 13 e 3l ALl o) ) oialdl e Ly G a1 ) il
O LadSlall KRG W) 238 Aallas oo Xt Law &) LY ade ASG 2y o Jila 13¢8 ALl Ayl &

s oS ) ) el g ALl 2 51 53l (e 2S5 2 8 i) 5 Aday ALl LA

A U Abudoll 5l — Sy Liad) &5 G o(1) s

Test Test Statistic Table Statistic P-value

Augmented Dickey — Fuller -0.11843 -2.73358 0.0228

Al A paal) Al (e JB A LEAY) seliany Ailadl) Al o oSel (1) Jsaadl b JLUiaY) il iy
Al dpa 8l J o 5 a2l dza s pad ) (I Loy e 1385 (10.05) Lasine s sinse die Jlsd— S0 Jlialy
el ALl ) 2l Y s

Ljung-Box Q kil :(2) Jsa

Model Statistics

pslall daalal) el ) A8 Alsa
Liban Y o el A1 el Apmaall - Agliaa Yl cligdaill SG 5l g e ualaldl el sl o33

Model Fit statisti Ljung-B 18
Model Number of Predictors O_ ¢ i Stansnes .Ju_ng 0x Q18) - Numb_er of
Stationary R-squared | Statistics | DF | Sig. Outliers
VAR00002-Model_1 1 .109 370.455 | 18 | .000 0

il e JB) 25 (0.000 =Sig) Ol ek 85 73531 Aaidle paanil ( Ljung-Box) ULl (2) Jsaall (e
cesi S5 zhsall o) e dida 138 5 (10.05 YAl saall

““J“ M\CJA AN L A%
L3l AL jai) e 2 SU aays ( Ljung-Box) seleas) ey Hld — S jlis) JOA (e
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Model (p,d,q) BIC H-Q AlIC
ARIMA (1,0,0) 1189.542 1109.276 1120.325

ARIMA (2,0,0) 1189.992 1109.996 1120.908
ARIMA (0,0,1) 1190.741 1110.728 1121.822
ARIMA (0,0,2) 1189.597 1109.387 1120.762
ARIMA (0,0,3) 1189.817 1109.226 1120.564
ARIMA (2,1,2) 1189.921 1109.947 1120.828
ARIMA (0,1,2) 1189.994 1109.359 1120.739
ARIMA (1,1,2) 1190.209 1110.179 1122.933
ARIMA (3,1,0) 1190.883 1110.926 1123.509
ARIMA (3,1,1) 1190.524 1110.639 1123.218
ARIMA (3,1,2) 1190.811 1110.885 1123.704
ARIMA (0,1,3) 1191.017 1112.265 1126.712
B e G beadd a8 JB LAl A0 el e dlie Vi oSl el (3) Jsaall B G

.ARIMA (1,0,0) s gasiall g3 sV 45 ) S il y3aal g4y die ail) J81 2 5a 5 & iy

ARIMA (1,0,0) 35l cilalaall 33385 :(4) J sl

Parameters Coefficient Std.Error Z P —value
Constant 188728 35660.9 5.292 0.031 weR%
Phi_1 0.884333 0.0386272 6.443 0.049 weR%

(0.05) e & (a5 (0.049) (5 susi i sall 3 5ai¥) ilataad & ginall A o)) oMo (4) dsiall (e LoDy
gt Glo daby sas soaialy bl aall Aed SIS, Bl aall A il allaall Aysiae e Jany e
~1e o S 3l s 3 g Y G ilaleall o OO (e 5 iyl 23 50y

L, =188728+0.884333L, , +¢,

‘ad Gl 73 gV da Dl and

il il 2 3e IS 1Y) Lagd 20ty G ddiall 3501 Gand Al e o4 il Als e Goad Al Als ) ()
AV (% 95 ) Jlaialy A8 2 gaa pania S lalaall & 5 5 A gall ALlid Jala 5 5 )50 sy IS (e lld i
A Ll )Y 5 I s Y s ey AV JSEY) a8 Can i) i il Gadiiiall 2350l Al e
A& 3 gan JA03 )l IS e O el g g8 g Laadly 5 adiiiall 23 5B sl Al bl 53l
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a5aall SIS 5 alary Aladlas (e 2024 2019 (s B2all 4y jeldl dpalill lalaal) 4as) 4y sl adl) :(5) Jsaad)

. ARIMA (1,0,0) 35350 Ulall 5 Lysal

Sl et aalf 45 adl) sill 4y aad) alad) il &
| s | e | i aioc o [
455499.86598 | 36992.78904 | 246246.32751 L 2
454479.97458 | 36108.69861 | 245294.33660 BIX] 3
453461.12260 | 35223.56876 | 244342.34568 o 4
452443.31103 | 34337.39851 | 243390.35477 K 5
451426.54085 | 33450.18687 | 242438.36386 BB 6
450410.81303 | 32561.93286 | 241486.37294 s 7
449396.12853 | 31672.63554 | 240534.38203 ] 8
448382.48828 | 30782.29396 | 239582.39112 Jsbil 9
447369.89321 | 29890.90721 | 238630.40021 Ja¥) (o pac 10
446358.34423 | 28998.47436 | 237678.40929 (A i 11
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445347.84224 | 28104.99452 | 236726.41838 Ja¥ sl 12
444338.38811 | 27210.46682 | 235774.42747 | 2020 & o sis | 13
443329.98273 | 26314.89039 | 234822.43656 Ll 14
44232262692 | 25418.26436 | 233870.44564 M 15
441316.32154 | 24520.58792 | 232918.45473 Gl 16
440311.06740 | 23621.86023 | 231966.46382 B 17
439306.86532 | 22722.08049 | 231014.47290 BB 18
438303.71607 | 21821.24791 | 230062.48199 Jead 19
437301.62044 | 20919.36171 | 229110.49108 < 20
436300.57919 | 20016.42114 | 228158.50017 Jabil 21
435300.59307 | 19112.42544 | 227206.50925 Jo¥) Cp iy 22
434301.66280 | 18207.37388 | 226254.51834 (A i 23
433303.78910 | 17301.26576 | 225302.52743 Jda¥) i sis 24

25
431311.21418 X 26
430316.51432 | 14576.59506 | 222446.55469 M 27
429322.87374 | 13666.25382 | 221494.56378 o 28
428330.29306 | 12754.85267 | 220542.57286 K 29
427338.77292 | 11842.39099 | 219590.58195 Gl 30
426348.31391 | 10928.86817 | 218638.59104 s 31
425358.91663 | 10014.28362 | 217686.60013 < 32
424370.58165 | 9098.63678 | 216734.60921 dst 33
423383.30953 | 8181.92708 | 215782.61830 Jo¥) Cppd 34
422397.10080 | 7264.15397 | 214830.62739 (A i 35
421411.95601 | 6345.31694 | 213878.63648 Ja¥ Gsils 36
41944486022 | 4504.44908 | 211974.65465 bl 38
418462.91020 | 3582.41727 | 211022.66374 M 39
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402896.93235 | 11315.31409 | 195790.80913 Jes 55
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