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Abstract For a project network analysis, a fundamental problem is to estimate the distribution
function of the project completion time. In this paper, we propose a method for evaluating moments(mean,
variance, skewness, kurtosis) of the project completion time under the assumption that the durations
of activities are independently and normally distributed. The proposed method utilizes the technique of
discretization to replace the continuous probability density function(pdf) of activity duration with its
discrete pdf and a random number generation. The proposed method is easy to use for large—sized project
networks, and the computational results of the proposed method indicate that the accuracy is comparable
to that of direct Monte Carlo simulation.
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Table 1 Moments of project completion time.

Fig. 1 Fig. 2 Fig. 3
Proposed Proposed Proposed
Method MCS Method MCS Method MCS
Mean 14.001  14.001 21.021  21.023 57.109 57.268
Variance  3.000 2.997 10.808  10.771 36.883  34.491
Skewness -0.001  0.005 0.029 0.039 0.982 1.042
Kurtosis 3.002 2.994 2.980 2.958 3.856 4.213
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Table 2 Distributions of activities for example network in Fig. 3.

Activity  Distribution”

Activity  Distribution

Activity  Distribution | Activity — Distribution

1 (10.0, 0.167)
(2.333, 0.389)
(4.0, 2.028)
(125, 0.25)
(1.5, 0.25)
(2.667, 0.389)
(4.0, 0.167)
(2.5, 1.25)
(16.667, 0.389)
(13.0, 43.997)

O© 003 Ok~ W N

—
o

11
12
13
14
15
16
17
18
19
20

(2.0, 0.667)
(2.0, 0.667)
(5.333, 0.389)
(5.333, 0.389)
(11.0, 5.998)
(4.0, 1.166)
(2.333, 0.389)
(3.0, 0.167)
(2.0, 0.167)
(5.5, 1.25)

21 (4.0, 0.667) 31 (1.5, 0.25)
22 (3.0, 0.667) 32 (10.0, 0.667)
23 (14.5, 0.25) 33 (4.0, 0.667)
24 (2667, 0.389)| 34 (1.5, 0.25)
25 (19.0, 24.0) 35 (7.0, 6.667)
26 (2333, 0.389)] 36 (13.0, 24.0)
27 (4.0, 0.667) 37 (13.5, 0.25)
28 (8.0, 8.168) 38 (10.0, 29.998)
29 (3.5, 1.25)
30 (2.0, 0.667)

* : (mean, variance)
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