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Using the Techniques of Decision-Making and Statistical Experiments
Design in Prediction of the Random Factors Impacts on Implementation of
Construction Project Plan

Abstract

Accelerated development and use of decision-making technology, including the
analytical hierarchy process (AHP) which has a high reliability to solve most of the
uncertainty problems and meet their practical requirements, which enabled it to be used in a
number of engineering and administrative applications. Statistical design of experiments
technology is considered essential keys to deal with random data. Their important features
enables us to combine them in a appropriate scenario to predict the prospects and rates of
random factors and determine the extent of their impact on the delay for the implementation
of a project.
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This research was verify and reach the possibility of using these two techniques in the
development of mutual influence between each of random factors, a very high correlation
has been proved among such factors, where the correlation coefficient between them is
equal to the value (1), a mathematical models that govern random factors effects was built
by using of Statistical analysis of variance (Anova) and multiple linear regression to find
mathematical models that found to be had a high resolution through R? and F tests which
gave (R® = 1, F > = 1.18E +32) results. These models are used to build a scenario to predict
the expectations of potential for the disposal of these factors during the annual monthly
plan, and treatment to avoid random effects on the implementation of the project and the
planned completion time.

Keywords: Analytical hierarchy process AHP, statistical design of experiments DOE,
random factors, construction project plan.
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ng Ayilgdall Jalsal) oo daalil) Jhaatl) s augia (6) ady Jgaad)

AHP Jalas
i’f‘: 12 |12 |10 9| 8|7 |6 |5 | 4] 3 2 1 el d‘:ﬁj
942 | 131 | 75 | 59 | 42 | 42 | 41 | 42 | 41 | 7.8 | 108 138 | 147 %“"5;\ 5| 0.113
367.0 | 51.0 | 29.0 | 22.9|16.3|16.3|15.8 | 16.3 | 15.8 | 30.4 | 42.2 | 53.7 | 57.2 (,ij; :; 0.44
372.8 | 51.9 | 295|232 | 165|165 |16.1 | 165 | 16.1 | 30.8 | 429 | 545 | 58.1 %ﬁm | 0.447
834.0 | 116.0 | 66.0 | 52.0 | 37.0 | 37.0 | 36.0 | 37.0 | 36.0 | 69.0 | 96.0 | 122.0 | 130.0 zj\ 1.00
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AHP Al aiea Ay g 5lsally Aifial) clilyl) o ANOVA il iay A5laa (7) o) Jsia

Anova
Single Factor Two Factor Wout Rep
SS df [ Fest F crit SOV SS df Fest F crit
B Groups | 6733.50 | 3 Rows 3508.00 | 11 [ 1.033 2.093
Within 7.209 | 2.816
Actual Data Groups 13698.50 | 44 Columns | 6733.50 | 3 7.268 2.892
Aedl) il HO oo i Ly § iz paall 58
Total 20432.00 | 47 | .. o=t == || Error 10190.50 | 33 e DA W 0l
G sy HL Jii “0s e
s DG 2 gn sl paall i
’ Total 20432.00 | 47 Lgsi o el
B Groups 6733.50 | 3 Rows 3508.00 | 11 | 3.847 2.093
5 A:,P 4 [Wwithin 15.817 | 2.816
r%;f;e Groups 6243.85 | 44 Columns | 673350 | 3 | 27.073 | 2.892
3l gall il o CIAY paell i
i ide. | Total 12977.35 | 47 | HOo=oblsie | g, 2735.85 | 33|  Les¥ O il
Tl Aran B8 s HI Jas i
Al L il o 25 3 ) aal) o=t
e Total 12977.35 | 47 L e el
Ll gy o) Ldlgdal) Jalsall asmiall il jlasi¥) maag (8 ) ab) Jsaa
A Mach% Dependant Var; id,Lab%,&Wethr% are Independent Vars.
SS df Fest F crit R Sgr | AdjR Sqg Coeff.
i 1.01863 | 3 0.04445 | -0.31388 | 32.87903
Regrsion 0.124045 | 0.943267 Intrept
Actual Data Residual | 21.89804 | 8 0.05641 id
Adeall i) Total 22.91667 | 11 -0.35103 | Lab%
0.01921 | wethr%
1.421E-
. Regrsion | 2820.944 8 1.18E+32 | 6.5E-127 ! 0.88889 14 Intrcpt
AP Predicted. | Residual | 1.08E-28 | 9 0 id
ales ) yall L) Total | 2820.944 | 12 0 Lab%
Joag al) Jlall 1.01635 | wethr%
B Lab % Dependant Var; id,Wethr %,&Mach% are Independent Vars.
SS df Fest F crit R Sgr | AdjR Sqg Coeff.
i 8.40032
Regrsmn 47.08606 | 3 1908075 | 3.1E+32 0.87738 | 0.831398 Int.rcpt
Actual Data Residual | 6.580602 | 8 0.12330 id
Atedl) ) Total | 53.66667 | 11 0.06247 | wethr%
-0.10549 | Mach%
-1.78E-
. Regrsion [ 190.7177 | 3 | 3.1E+32 | 1.3E-128 1 0.888889 15 Intrcpt
AP Predicted | Residual | 2.77€-30 | 9 0 id
Llens 530 gall i) Total 190.7177 | 12 0 wethr%
Faa sl Judal 025201 | Machos
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AHP 4k, 5.1 5ally Aial) cilibll Aglsdal) Jalsall o BUN) (9) 4 Jsaal

Actual Data AHP Predicted Data
id Mach Lab Wethr id Mach | Lab | Wethr
id 1 id 1
Mach | 0.0611 1 Mach | -0.3836 1
Lab -0.1941 | -0.1378 1 Lab -0.3836 1 1
Wethr | -0.3951 | -0.0820 | 0.9161 1 Wethr | -0.3836 1 1 1
SPSS aladiuly ddud) jgialy Al Lijgdall Jalgall asaial) Jadl) Jasi¥) guags (10) ad) Jsaa
A’ Mach% Dependant Var;  id,Lab%,&Wethr% are Independent Vars.
SS df Fest F crit R Sgr Adj R Sq Coeff.
. 101863 | 3 00441 31388 32.87903
Actual Regrsion 0.124 | 0.943267 45 Intrcpt
Data Residual 21.89804 8 0.05641 id
Adaall Ll Total 22.91667 11 -0.35103 Lab%
0.01921 wethr%
o 3002651 | 2 | [473 100 1.000 007
Prfjda'lf;ed Regrsion ' 2097. | 0.000 0 : : Intrept
821
il Residual 0.000 9 5.110E-005 id
by 30 5all 0
Ll Total 3002.651 11 1.016 wethr%
damg il
B’ Lab % Dependant Var;  id,Wethr %,&Mach% are Independent Vars.
R
SS df Fest Fcrit | Sqr | AdjR Sq Coeff.
i 8.40032
Reg_r5|on 47.08606 3 19.08075 0.001 0.87 | 0.831398 Int_rcpt
Actual Data | Residual 6.580602 8 0.12330 id
Al Sl Total 53.66667 | 11 0.06247 | wethr%
-0.10549 | Mach%
190.604 2 Lo 1.000 | 0.005
AHP . . . .
Predicted Regrsion 32500999.621 0.000 00 Intrcpt
Data Residual 0.000 9 0.000 id
3l gall iyl 0
Ll e Total 190.604 11 0.252 Mach%
Ay il




