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Abstract: Based on the WBS (work breakdown
structure) in practice, a probability distribution of
delayed activity frequency is proposed to depict schedule
default

construction project from an overall and systematic

risks in different subsystems of airport
perspective. Considering the lack of schedule default
data, Bayesian methods are employed to estimate the
distribution parameters. In particular, MCMC (Markov
Carlo)

computational scheme to obtain Bayesian estimates. The

chain Monte simulations are applied as
research process shows the way to model schedule default

risks for different subsystems of airport construction
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project. The application of the MCMC method to estimate
the parameters shows advantages in robustness according
to different choices of distributions. The use of Bayesian
methods makes it possible to integrate qualitative
information, and constantly update the model during the

construction in the future.
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Fig.1 Subsystems of airport construction project
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Tab.3 Maximum likelihood estimates of frequency

distributions
T54% THAA M iyl i)
A g r

1 0.1200 0.514 5 0.127 2

2 2.0400 0.2687 0.749 5

3 1.4000 0.2495 0.4654

4 1.000 0 0.469 4 0.884 5

5 0.4000 0.7529 1.2187

6 0.2800 0.4050 0.190 6

7 0.3200 0.1951 0.077 6

8 0.0800 0. 300 6 0.034 4

9 0.2400 0.893 1 2.0054

10 0.1600 0.6659 0.3189

11 0.4800 0.368 1 0.279 6

12 0.800 0 0.5650 1.0390

13 0.4400 0.2736 0.1657
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Tab.4 Autocorrelations for Poisson distribution
(Subsystem 3)

Lag fH ERiiBSE! LagfH ERiiBSE!
1 0.002 1 26 —0.0017
2 —0.003 4 27 —0.006 7
3 —0.006 8 28 —0.003 6
4 —0.0014 29 —0.000 1
5 0.001 1 30 0.0050
6 0.006 5 31 —0.000 4
7 0.000 2 32 0.005 6
8 0.0015 33 —0.008 1
9 0.003 6 34 0.0055
10 —0.000 4 35 0.0017
11 0.007 6 36 0.002 1
12 0. 006 4 37 —0.002 6
13 —0.004 1 38 —0.004 4
14 0.006 3 39 —0.000 9
15 —0.004 2 40 —0.0052
16 0. 006 6 41 —0.006 2
17 —0.0017 42 0.002 7
18 0.000 9 43 0.000 5
19 0.0019 44 —0.001 3
20 0.007 6 45 —0.000 2
21 0.000 8 46 0.004 1
22 0.004 5 47 —0.003 1
23 0.0018 48 —0.002 3
24 —0.002 4 49 0.0017
25 —0.007 1

*5 BFRLGIANSF MCMCIiZE# MC error (&

Tab.5 MC errors for Poisson distribution for

subsystems
TRY SR RIBIRE TRY SR RIE R
1 6.07Xx10* 8 6.76 X104
2 5.65X107* 9 6.68X107*
3 6.64X107* 10 5.37X10"*
4 6.41Xx107* 11 5.06 X104
5 5.49X10°* 12 4.87X10°*
6 6.87X10* 13 7.10Xx10*
7 5.18X10*

I(a,b)B3MERT 2250505 F e i ¥ (E 2 Foe i
72 S5, T Gamma 5047 T (a, b) FIEERTTT 224

-

Si=s
WIS K a, b 7T G

=5

DL 35 F ARG His R G TR M6, S 15T
BIME 1. 4,94 STETRKR 2 4. 92, F L n] 15,
a=0.3986,6=0.2847, NI} T 35T &%, 4
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Tab.6 Hyperparameter A for negative binomial prior

TRG h TARG h

1 0.127 2 8 0.034 4
2 0.7495 9 2.0054
3 0.4654 10 0.3189
4 0.884 5 11 0.2796
5 1.2187 12 1.0390
6 0.190 6 13 0.1657
7 0.0776
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Tab.7 Parameters of frequency distributions

estimated with Bayesian approach

A 4 r
TAE TrEp T EWRR HRER
1 0.692 1 0.5113 0.658 8 1.0650
2 0.7311 0.5381 0.667 1 1.2610
3 0.8838 0.728 8 0.5850 1.047 0
4 0. 808 3 0.648 2 0.6609 1.4410
5 0.6541 0.478 9 0.6911 1.208 0
6 0.9620 0.792 2 0.554 5 1.006 0
7 0.614 9 0.4394 0.6846 1.002 0
8 0.9224 0.746 7 0.5652 1.0000
9 0.9617 0.7799 0.562 2 1.0610
10 0.6156 0.4320 0.6887 1.034 0
11 0.5770 0.401 2 0.708 4 1.0500
12 0.499 5 0.3317 0.7720 1.3050
13 1.0390 0.8750 0.532 3 1.0100
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