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Abstract. The article presents a statistical simulation of the deviation of
the project duration from the planned value. Regression analysis was
carried out - a method of statistical data processing that allows measuring
the relationship between one or more causes (factor characteristics) and the
consequence (effective characteristic). The end result is a curve and a
correlation coefficient, which with a certain probability will allow us to
predict the amount of pecuniary injury in this project.

1 Introduction
In the practice of modeling systems, one often has to deal with objects that contain
elements of stochasticity or exposed to stochastic effects of the environment, which, in turn,
affect the duration of construction. Therefore, the main method of obtaining results using
simulation models of such stochastic systems is the method of statistical modeling on a
computer [1, 2].

2 MS Project statistical modeling
In the Microsoft Project software package, statistical modeling of the deviation of the
project duration from the planned value was performed. The first step was a regression
analysis - a method of statistical data processing that allows you to measure the relationship
between one or more causes (factor features) and the consequence (effective feature). The
work of the generator was carried out under the condition that the baseline cost is less than
zero, the percentage of delay-5% of the base duration.
Unexpected deviations given the statistical variation in the duration of 1274.87 to
1321.04 days taking into account the period of return (Fig. 2). On the basis of the basic
plan, the method of determining the probabilistic values of the duration, taking into account
the acceleration or delays in the project, depending on unforeseen factors, 50 variants of the
duration of work were obtained, the pecuniary injury for each of these options was
determined [9-14].
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Fig. 1. MS Project calculation of pecuniary injury.

Fig. 2. Distribution of the static duration of monetary damage by intervals.

On the basis of the basic plan, the method of determining the probabilistic values of the
duration, taking into account the acceleration or delays in the project, depending on
unforeseen factors, 50 variants of the duration of work were obtained, the pecuniary injury
for each of these options was determined. The monetary damages were divided into 6
intervals with a step of 1 000 000, the values of static duration-into 6 intervals with a step
of 10 days (Fig. 3) [8].
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Fig. 3. Distribution of the static duration of pecuniary injury by intervals.

3 MS Office Excel statistical modeling
Performed statistical modeling consists in the construction and evaluation of the adequacy
of the probabilistic model of the process of capital construction. For xi adopted statistical
duration of construction (days). The number of Ki measurements in which xi values are
observed and the relative frequencies of ni are determined.
The following values are obtained:
Mathematical expectation M(x)=1298.6 days.
Dispersion of a random variable D(x)=115.04 days.
Standard deviation σ=∓10.73, showing the dispersion of the values of a random
variable (duration) relative to its mathematical expectation.
The correlation analysis is carried out and the regression equation is made. The purpose
of correlation analysis is to identify estimates of the strength of the relationship between
random variables – duration and loss, which characterizes the construction process. For X
accept statistical duration (days), Y – loss (rubles).

Fig. 4. MS Office Excel calculations of statistical values of durations and pecuniary injury.
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The following values are defined:
 Sample averages:
𝑥̅ = 1298.27; 𝑦̅ = 5043674.01
 Sampling dispersion averages:
𝑆𝑥2 = 104.26; 𝑆𝑦2 = 2205917940724
 Standard deviation
𝑆𝑥 = 10.21; 𝑆𝑦 = 1485233.3; 𝑆𝑥𝑦 = 13061688
As a result, the correlation coefficient rxy=0.86 is obtained. This value shows that the
relationship between the statistical length and loss is high (on a scale of Chedoke value falls
within the interval of 0.7 < rxy< 0,9).
The regression equation:
𝑦 = 125285𝑥 − 157610149
The coefficient a=243114.34 shows the average change in the effective indicator (in
rubles) with an increase or decrease in the value of the factor x (duration) per unit of its
measurement. It turns out that with an increase of 1 unit y increases by an average of
125285.
The coefficient b = - 157610149 formally shows the predicted level y, but only if x = 0
is close to the sample values.
The relationship between y and x determines the sign of the regression coefficient b. If b
> 0 is a direct link, b < 0 is an inversely proportional. In this project link is inversely
proportional.

4 Results and Discussion
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Fig. 5. Value distribution graph.

5 Conclusions
The conducted correlation analysis and the obtained correlation value allow us to conclude
that the degree of tightness between days and pecuniary injury is high, which indicates the
reliability of the project of capital construction of the residential complex.
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Thus, with high probability it is possible to predict the amount of pecuniary injury from
late completion. All data of duration and pecuniary injury have a Gaussian distribution (Fig.
2,3).
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