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Supplementary A: Real projects dataset characteristics summary and project activity durations
log means and log standard deviations

Table S1 on the next page presents the 101 real projects dataset most relevant information: the
original OR-AS project ID codes; the project names and project types (building, civil engineering,
industrial or services); planned and actual (as-built) overall project costs and durations; and the
number of activities per project. The last four columns summarize the average activity log-durations
and log-standard deviations from which datasets V to VIII took their (extreme) moment values.

Table S1. Real projects dataset summary.

Project Cost (103 €) Proj. Dur. (days) Ne LN (planned di) LN (actualdi) SP
ID Project Name Type Planned Actual  Planned Actual Activ. q o U [y (%)
C2011-05 Telecom System Agnes Service 180.49 180.49 43 53 20 1.07 1.01 1.07 1.01 60
C2011-07 Patient Transport System Service 180.76 191.07 389 444 49 0.87 0.72 0.96 073 70
C2011-10 Building a House Building 484.40 494.95 195 203 32 1.85 0.97 1.85 1.02 51
C2011-12 Claeys-Verhelst Premises Building  3,027.13 3,102.40 443 453 49 2.59 0.76 2.65 082 41
C2011-13 Wind Farm Civil Eng.  21,369.84  26,077.76 525 600 107 1.78 1.03 1.89 1.00 27
C2012-13 Pumping Station Jabbeke Industrial 336.41 350.51 125 140 74 0.62 0.79 0.51 072 64
C2012-15 The Master Project Service 185.47 185.11 32 32 121 1.08 0.42 1.00 049 17
C2012-17 Building a Dream Building 241.02 314.86 145 204 33 1.29 0.72 1.63 0.84 65
C2013-01 Wiedauwkaai Fenders Civil Eng. 1069.53 1,314.58 152 152 39 1.55 1.04 1.63 116 48
C2013-02 Sewage Plant Hove Civil Eng. 1236.60 1,146.44 403 408 175 1.90 0.69 1.89 072 12
C2013-03 Brussels Finance Tower Building  15,440.87  16,338.03 425 426 55 3.56 1.28 3.51 1.09 3
C2013-04 Kitchen Tower Anderlecht Building 2,113.68 2,512.52 333 453 244 0.47 0.80 0.38 0.81 47
C2013-05 PET Packaging Service 874.55 874.55 521 632 28 4.46 0.76 4.50 082 14
C2013-06 Govmnt. Office Building Building  19,429.81  21,546.85 352 344 275 1.87 0.73 1.94 074 10
C2013-07 Family Residence Building 180.48 175.03 170 174 46 0.54 0.86 0.54 0.89 40
C2013-08 Timber House Building 501.03 576.62 216 235 41 0.72 0.82 0.81 094 29
C2013-09 Urban Develop.Project Civil Eng.  1,537.40 1,696.97 291 360 71 1.67 0.94 1.73 1.00 34
C2013-10 Town Square Civil Eng. 11,421.89  15,218.93 786 785 186 1.46 1.10 1.49 1.06 18
C2013-11 Recreation Complex Building 5,480.52 5,451.03 359 277 159 1.85 0.99 1.92 1.01 27
C2013-12 Young Cattle Barn Building 818.44 879.85 115 188 27 2.03 0.74 2.04 055 64
C2013-13 Office Finish. Works (1) Building 1,118.50 955.93 236 217 11 3.56 1.57 3.15 149 20
C2013-14 Office Finish. Works (2) Building 85.85 75.47 80 88 9 1.40 1.53 1.29 132 62
C2013-15 Office Finish. Works (3) Building 341.47 308.34 171 115 17 271 1.16 2.88 096 25
C2013-16 Office Finish. Works (4) Building 248.20 198.57 196 108 7 2.87 2.04 3.93 065 33
C2013-17 Office Finish. Works (5) Building 24421 203.61 161 107 23 2.30 1.68 2.08 144 36
C2014-01 Mixed-use Building Building  38,697.82  39,777.64 474 448 41 3.40 0.93 3.22 1.09 50
C2014-02 Playing Cards Industrial 191.49 190.27 124 146 21 1.75 1.14 1.80 120 81
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C2016-27 Apt. Build. Foundat. (1) Building  813.66 879.70 78 88 16 174 075 191 068 66
C2016-28 Apt. Struct. Work (1) Building  569.18 586.09 71 79 19 187 057 194 062 55
C2016-29 Apt. Struct. Work (2) Building  1,797.87  1,860.33 129 148 19 210 06l 215 065 72
C2016-30 Apt. Struct. Work (3) Building 1231974  1,35336 85 96 23 175 050 178 056 81
C2016-31 Apt. Struct. Work (1) Building ~ 488.94 498.47 105 117 23 223 053 235 047 31
C2016-32 Apt. Struct. Work (2) Building ~ 477.38 496.99 89 97 2 208 050 224 042 52
C2016-33 Apt. Struct. Work (3) Building ~ 377.28 394.83 116 129 23 221 052 234 047 50
C2016-34 Apt. Struct. Work (4) Building  362.48 383.87 83 92 23 201 052 215 046 40

Avg. 2,647.86 283745 221 240 5638 175 083 177 083 41

Supplementary B: 4100-project schedule networks and datasets regression results

The original 4100-project schedule dataset was developed by the Ghent University Operations
can be
http://www.projectmanagement.ugent.be/research/data/RanGen (MT set). From each network

Research & Scheduling Research Group

(OR-AS)

and

(project), a file can be found containing all predecessors’ activity information.
The pp and oy regression results from the 13 datasets can be accessed here: http://bit.1y/3312zSI.

downloaded here:

This link corresponds to a 177 MB MS Excel file. Please, be patient when downloading and opening
it. This file contains multiple tabs:

4100-project database: contains all network instances

Dataset results (tabs I to XIII): contain the results for the 13 network dataset configurations. All
actual and estimated ppy and op values are included, along with all the deterministic schedule
information (Planned Duration PD, activity durations di, activity duration standard deviations oi
and/or coefficients of variation CV;, activity total slacks s;, and activity free slacks s":). The latter allows
any researcher to fully reproduce our results.

Supplementary C: Dataset I y1» and oy regression QQ plots and homoscedasticity graphs

The following figures complement Figure 2 graphs presented in the paper. These graphs ensure
that the Normality assumption is relatively tenable, whereas the homoscedasticity (homogeneous
variance) is clearly ensured.
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Figure S1. Dataset I iy (up) and op (down) regressions QQ plots (upmost position within each box)
and homoscedasticity graphs (downmost position within each box) when activity duration variability
is Normal (left) and Lognormal (right)

Supplementary D: Summary of all datasets y» and oy regression results with free K: and K>

In the Results section of the paper, Tables 3 and 4 presented the performance of expressions 9
and 12 for the 13 dataset configurations. However, in those results, either Ki=1.12 and Kz2=-0.22 (for
symmetrical activity duration variability), or Ki=1.22 and Kz2=+0.07 (for asymmetrical activity dur.
variability). That is, these coefficients took on constant values in each expression depending on the
type of distribution variability. In the following tables 52 and S3, we present how the performance of
expressions 9 and 12, respectively, could have been improved by allowing coefficients K: and Kz to
vary freely when trying to minimize the MSE. As can be seen, with maybe the only arguable exception
of p in the case of asymmetrical variability, the performance results are hardly improved compared
to setting Ki and K: to the constant values reported in Tables 3 and 4, respectively.
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Table S2. Project duration estimates (up/PD) performance results for the 13 project datasets when Ki is set

to minimize the MSE.

Activity duration variability 1 Activity duration variability 2
Dataset R R2 K1 MAE %1073 (red.) MSE x10-3 (red.) R R2 K1 MAE %1073 (red.) MSE x10-3 (red.)
I 091 083 117 4.4 (56%) 0.1 (88%) 092 085 129 18.8 (65%) 0.9 (84%)
I 090 0.81 1.03 1.3 (51%) 0.0 (87%) 092 085 116 5.0 (60%) 0.1 (82%)
il 092 084 118 7.8 (60%) 0.2 (94%) 096 092 127 26.5 (74%) 1.5 (86%)
v 084 071 119 5.5 (43%) 0.1 (77%) 086 074 147 25 (49%) 1.6 (73%)
Vv 096 093 129 6.8 (76%) 0.2 (95%) 096 093 122 20.7 (76%) 1.3 (94%)
VI 091 083 111 4.1 (59%) 0.1 (92%) 095 090 120 16.5 (72%) 0.6 (85%)
VII 097 094 1.06 3.9 (77%) 0.1 (95%) 097 094 118 18 (78%) 0.9 (95%)
VIII 08 074 121 4.8 (44%) 0.1 (78%) 086 074 140 20.7 (52%) 1.3 (75%)
IX 097 093 1.02 3.3 (75%) 0.0 (96%) 097 094 113 16.1 (78%) 0.6 (95%)
X 097 093 092 0.9 (72%) 0.0 (96%) 097 095 1.03 3.7 (78%) 0.0 (94%)
XI 096 093 098 6.1 (76%) 0.1 (96%) 097 095 110 28.9 (79%) 1.9 (94%)
XII 095 090 1.07 4.0 (70%) 0.0 (94%) 096 093 118 18.2 (75%) 0.8 (92%)
XIII 096 093 131 7.0 (76%) 0.2 (95%) 096 093 123 20.9 (76%) 1.3 (94%)
Avg. 093 087 112 4.6 (64%) 0.1 (91%) 094 089 1.22 18.0 (70%) 1.0 (88%)

Table S3. Project duration standard deviation estimates (op/k) performance results for the 13 project
datasets when K- is set to minimize the MSE.

Activity duration variability 1 Activity duration variability 2
Dataset R R2 K MAE %1073 (red.) MSE x10-3 (red.) R R2 K MAE %1073 (red.) MSE x10-3 (red.)

I 077 059 -0.21 28.2 (26%) 2.2 (64%) 074 055 0.14 41.7 (22%) 8.1 (52%)
I 062 038 -022 18.4 (8%) 1.2 (44%) 074 055 —0.07 22.2 (16%) 1.3 (58%)
III 073 053 -024 32.9 (36%) 2.5 (66%) 082 067 0.9 34.6 (26%) 3.8 (67%)
v 070 049 -0.19 30.8 (13%) 2.4 (49%) 074 055  0.10 44.4 (16%) 9.6 (50%)
v 093 086 -0.17 18.0 (64%) 1.0 (89%) 088 078  0.04 17.6 (37%) 1.1 (69%)
VI 077 060 -0.23 26.5 (33%) 1.9 (66%) 074 055 0.5 38.1 (29%) 7.8 (54%)
VII 092 085 -022 18.5 (65%) 1.0 (89%) 085 073 007 20.3 (36%) 1.3 (70%)
VIII 058 033 -0.18 29.4 (10%) 3.2 (38%) 072 052 011 45.8 (11%) 11.0 (45%)
IX 089 079 -025 19.9 (58%) 1.1 (83%) 087 076  0.09 24.0 (39%) 2.2 (72%)
X 091 082 -024 11.1 (58%) 0.3 (86%) 089 078 -0.13 13.2 (58%) 0.5 (84%)
XI 094 088 -026 19.1 (71%) 1.0 (91%) 091 082 0.10 13.7 (60%) 0.4 (87%)
XII 085 072 -030 23.7 (52%) 1.6 (78%) 077 059  0.10 33.2 (28%) 4.3 (53%)
XIII 092 085 -0.17 18.8 (63%) 1.0 (89%) 083 069 002 20.0 (28%) 1.7 (48%)
Avg. 081 067 -0.22 22.2 (43%) 1.6 (72%) 081 066  0.07 28.0 (31%) 4.1 (62%)
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