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A Comparative Study of Some Statistical Methods for Predicting Cement
Production in Iraq

Research Summary:

The cement industry is considered one of the main pillars of economic development. It is one of the
most important materials used in the construction industry, construction works such as dams, arches, etc.
It is used in several important industries such as the manufacture of columns, cement shafts, tiles and
cement blocks.

* The cement industry is closely related to urban activity and construction movement. The more urban
projects, the more the industry grows.
« In addition to its vital need for immunization and defense work. -

Cement is an structural material with high mechanical strength and a somewhat high potential

strength, and has high properties of strength and strength. Cement is considered to be the most important

and best bonding material that hardens in the presence of water and binds solids such as stones and
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gravel. And other material is the walling of walls in buildings. It is a building material for the work of parts
of concrete buildings such as columns and tiles.

On this basis, this research aims at predicting the production of cement in Iraq (1983-2013), using the
basic methods of using and comparing the moving averages using the statistical comparison criteria.

Extract results.
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Wariable Coefficient Std. Error t-Statistic Frob.
C 0038132 0072662 0.524785 06018
ARCT) -0.546609 0113320 -4 823581 0.0000
R-squared 0293526 Mean dependentvar 0026808
Adjusted R-squared 0280911 S.D. dependentwvar 1.009052
S.E. of regression 0.855667 Akaike info criterion 2 560004
Sum squared resid 4100132 Schwarz criterion 26310583
Log likelinood -72.24011 Hannan-Cuinn criter. 28587679
F-statistic 2326693 Durbin-Watson stat 2083661
Prob{F-statistic) 0000011
Inverted AR Roots -85
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Yariable Coefficient Std. Error t-Statistic Prob.
C 0.0380714 0.057590 0.660089 0.5119
MA(T) -0.500674 0114706  -4.364854 0.0001
R-squared 0264461 Mean dependentvar 0.038172
Adjusted R-squared 0.251557 5.D. dependent var 1.004116
3.E. of regression 0.868688 Akaike info criterion 2589644
Sum squared resid 43.01323 Schwarz criterion 2 660069
Log likelihood -74.39449 Hannan-Quinn criter. 2617135
F-statistic 2049417 Durbin-Watson stat 2198120
Prob(F-statistic) 0.000031
Imverted MA Roots 50
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Variable Coefficient Std. Error t-Statistic Prob. w
c 0.036389 0065041 0.559471 0.5781
AR(1) -0. 410270 0.221924 -1.848697 0.0699
MA(T) -0.191010 0237523 -0.804174 0.4248
R-=quared 0.200219 Mean dependent var 0026808
Adjusted R-squared 0274772 S.D. dependent var 1.009052
S.E. of regression 0.859312 Akaike info criterion 2. 584968
Sum squared resid 40.61290 Schwarz criterion 2. 691543
Log likelinood -¥1.96407 Hannan-Ciuinn criter. 2. 626481
F-statistic 11.79801 Durbin-Watson stat 1.987387
Prob(F-statistic) 0000055
Inverted AR Roots -4
Inverted MA Roots .19 =
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Autocorrelation Fartial Correlation AC PAC Q-Stat  Prob

O
O

O
O

120 -0.120 1.0361 0.309
086 -0.105 1.4994 0472
126 0103 25071 0474
. 276482 0.598
089 -0.050 32815 0.657
025 -0.048 33237 0767
032 -0.007 33925 0.846
236 0259 7F.2652 0508
1 9 -0.152 -0.071 8.9023 0446
1 10 -0.120 -0.141 9.9447 0,445
1 11 -0.128 -0.281 11150 0.431
1 12 0073 0014 11551 0482
1 13 -0.263 -0.210 16915 0.203
1 14 0002 0007 16975 0.261
! 185 0.023 -0.067 16.958 0.321
! 16 -0.008 -0.041 16963 0.388
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1
1
1
1
1
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1
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17 -0.044 0039 17126 0446
18 -0.116 -0.105 18298 0436
19 0008 0047 15304 0502
20 -0.063 -0.193 18.670 0.543
21 -0.122 -0.063 20031 0516
22 -0.001 -0.194 20031 0578
232 0.090 0050 20892 0588
24 0022 -0.070 20943 0.642
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Autocorrelation Fartial Correlation A PAaC Q-Stat Prob
/7 /7 1 -04732 0473 13447 0.000
g o = 2 -0.054 -0.358 13622 0.001
! ! /g 3 0.010 -0.286 13.629 0003
! ! /s 4 -0.017 -0.2¥8 13.647 0.009
LI | g 5 0.051 -0.199 13812 0017
! ! g 6 -0.015 0172 13826 0.032
1 1 LI ¥ 00032 0137 13827 0.054
LI ¥ I LI | I 8 00792 0043 14252 0075
LI LI 5 9 -0.146 -0.074 15753 0072 hL
LI | L | R 10 0.065 -0.04Z2 16.059 0098
g o g 11 -0.056 -0.1532 16289 01231
LI i LI i 12 0196 0132 19163 0.085
g LI | 12 -0167 0.028 21.296 0.067
! ! L | 14 -0.017 -0.027 21.319 0.094
LI | L | R 15 0.043 -0.040 21466 0123
[ | B g o 16 -0.025 -0.092 21.518 0.159
LI L | 17 0.089 00358 22185 0178
! ! LI 5 18 -0.002 0121 22185 0224
g LI 5 19 -0156 -0.071 24339 0.183
LI i ! ! 20 0153 0020 26473 0181
g o ! ! 21 -0.091 0010 27247 0163
L | 1 1 22 0051 0.024 27498 0193
LI | I g o 23 -0.044 -0.0632 27.686 0228
LI LI | 24 0091 0029 28527 0238 =
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Variable Coefficient Std. Error t-Statistic Prob.
C 0006560 0007812 0839784 04047
MAL) -0.971902 0020545  -47 30674 0.0000
R-squared 0518225 Mean dependent var -0.016603
Adjusted R-squared 0.509465 S.D. dependentvar 1.235033
S.E. of regression 0.864995 Akaike info criterion 2582271
Sum sqguared resid 41.15189 Schwarz criterion 2. 663957
Log likelinood -71.59472 Hannan-Quinn criter. 261011
F-statistic 5916106 Durbin-Watson stat 2126379
Prob(F-statistic) 0.000000
Inverted MA Roots a7
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Inverse Roots of AR/MA Polynomial(s)
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Autocorrelation

Parial Correlation

AC

PAC

Q-Stat

Prob

=

—.mll
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O
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10
11 -
12
13 -
14 -
15 -
16 -
17
18 -
19 -
20
21 -
22
23 -
24

0.0732
0.097
0.022
0.020
0.070
0.061
0.042
0.024
0.150
0.077
0.002
0112
0.223
0.151
0.033
0.027
0.064
0.025
0.158
0.050
0.057
0.016
0.042
0.034

-0.0732
-0.103
-0.038
0.005
0.062
0.076
0.071
0.053
-0.136
-0.008
-0.044
0.093
-0.228
-0.168
-0.100
-0.075
0.042
-0.021
-0.116
0.070
0.005
-0.022
-0.086
-0.001

0.2165
0.8897
09198
0.9444
1.2642
1.5102
1.6306
1.6713
3.2569
32775
3277V
42148
8.0272
9.8042
9.8889
9.9494
10,294
10.245
12.544
12768
13.067
13.093
13.264
13.384

0.574
0.641
0.821
0912
0.939
0.959
0.977
0.989
0.953
0.974
0.987
0.979
0.842
0776
0.827
0.869
0.891
0.920
0.861
0.887
0.906
0.921
0.946
0.959
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Autocorrelation FPartial Correlation A PAC -Stat Prob
I ] 1 -0.478 -0.478 12481 0.000
[ | /e 2 -0.056 -0.369 13672 0.001
I 1 . 1 2 0013 -0.200 12682 0.003
I 1 /g 4 -0.013 -0.293 13693 0.008
poa = 5 0043 -0.230 12812 0017
I 1 /| 6 0002 -0.186 132813 0.032
I 1 g 1 7 -0.012 -0.165 12822 0.054
@ 1 1 8 0082 0022 14283 0075

[ | g o 9 -0.152 -0.097 15878 0.069 hL_
[ | [ i | 10 0075 -0.057 16275 0.092
[ | g 1 11 -0.055 -0.172 16495 0124
[N [ | 12 01932 0112 192231 0.083
g o poa 12 -0.164 0044 21.252 0.068
[N | 1 1 14 -0.026 -0.017 21.304 0.094
poa [ | 15 0.044 -0.038 21.455 0.123
I 1 1 1 16 -0.022 -0.108 21492 0160
[N | 1 1 17 0,087 0,012 22117 0.180
I 1 [N | 18 -0.001 0,094 22117 0.227
[ | [ | 19 -0.154 -0.080 24199 0.1889
[N 1 1 20 0146 -0.007 26118 0.162
[ 5 | 1 1 21 -0.084 -0.010 26769 0179
poa o 22 0059 0028 27102 0.207
[N | [ | 23 -0.046 -0.048 27.313 0.243

[ | rp 24 0080 0038 27.964 0.262 2
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Variable Coefficient Std. Error t-Statistic Prab.
c -0.030075 0023386  -1.286003 0.2039
MALT) -1.190510 0110104 1081260 0.0000
R-squared 0624603 Mean dependentvar -0.0145349
Adjusted R-squared 0617652 3.0 dependentvar 1.261260
S.E. of regression 0779891 Akaike info criterion 2375737
Sum squared resid 3284445 Schwarz criterion 2448071
Log likelihood -64 52063 Hannan-Cluinn criter. 2403781
F-statistic 8984785 Durbin-Watson stat 2204074
Prob(F-statistic) 0.000000
Inverted MA Roots 1.19
Estimated MA process is noninvertible
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Inverse Roots of AR/MA Polynomial(s)
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Autocorrelation

Partial Correlation

AC

PAC

C-Stat

Prob

o[

g

= ==

1=

o[

Lo I Iy

1=

0.002
-0.003
-0.039

0.052

0.093

0.090

0.076

0.052
-0.124

0.035

0.012

0124
-0.183
-0.122
-0.037
-0.009

0.048
-0.031
-0.160

0.026
-0.0589

0.004
-0.049

0.003

0.002
-0.003
-0.039

0.052

0.093

0.090

0.083

0.061
-0.127

0.021
-0.011

0.091
-0.200
-0.127
-0.031
-0.022

0.054
-0.025
-0.126

0.080
-0.016
-0.036
-0.056

0.004

0.0003
0.0007
0.0957
0.2675
0.8342
1.3822
1.7743
1.9648
3.0487
3.1373
3.1475
4.3153
6.9097
8.0831
8.1918
8.1978
8.3963
5.4820
10.760
10.822
11.565
11.566
11.801
11.802

0.987
1.000
0.992
0.992
0.975
0.967
0.971
0.982
0.962
0.978
0.9589
0.977
0.907
0.885
0.916
0.943
0.957
0.971
0.932
0.951
0.951
0.966
0.973
0.982
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Autocorrelation FPartial Correlation A P Q-Stat Prob

| s R | s R 1 -0.489 -0.489 14.345 0000
1 ! /e 2 0010 -0.201 14351 0.001
LI . /g 3 -0.0632 -0.294 14.597 0002
1 ! /g 4 0018 -0.2632 14618 0006
LI = 5 0,029 -0.202 14671 0012
1 ! [ = R & 0010 -0.151 14678 0.023
1 ! L = R T -0.015 -0.1326 14.6932 0.040
LI = L 8 0092 0055 15277 0.054
LI = L= B 9 -0.165 -0.091 17.182 0.046
@ L 10 0087 -0.048 17.725 0060
L ¥ . L 11 0062 -0.125 12071 0,020
v o Ea 12 0199 01322 21.022 0050
L L 12 0165 0.041 232094 0.041
1 ! L 14 -0.018 -0.051 232120 0058
LI L 15 0,029 -0.044 232187 0.030
1 ! L . 16 -0.0032 -0.082 23188 0109
LI = [ 17 0068 0028 22574 0.131
1 1 @A 18 0.011 0104 22584 0169
LI = R L= B 19 -0.154 -0.088 25685 0.1329
LI - ! ! 20 0147 0004 27655 0118
L 1 1 21 -0.097 0006 28535 0126
LI = ! ! 22 0067 0015 28972 0.146
LI g 22 -0.045 -0.047 29182 0174
LI ' ! ! 24 0074 0015 297323 0194 b
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Variable Coefficient Std. Error -Statistic Prob.
- 0.007F279 0007858 0.926356 0.3583
MALTD -0.97 1363 0021685 -l T 944 00000
R-squared 0. 496518 Mean dependent var -0.014253
Adjusted R-squared 0. 487364 S.D. dependent var 1. 200461
S E. of regression O.859514 Akaike info criterion 2569557
Sum squared resid 4063200 Schwarz criterion 2.641243
Log likelihood -71.23238 Hannan—-Ctuinn criter. 2597417
F-statistic 54 23920 Durbin-YWatson stat 2039304
Prob(F-statistic) 0000000
Inverted MA Roots a7
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