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ABSTRACT: The mean project completion time determined by the traditional PERT analysis is always an 

underestimate of the actual project completion time. This paper suggests an improved methodology to estimate the 

mean project completion time using simulation 
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I. INTRODUCTION 

 

Project evaluation and review technique (PERT) has been increasingly used as a technique for planning and controlling 

large projects
1
. It is used to estimate the completion time of a project by identifying activities that can be delayed 

without lengthening the project completion time.  PERT underestimates the actual completion time as it considers only 

the critical path activities. The possibility of simulating the PERT network in order to develop a more accurate estimate 

of the project completion times is very difficult and simulation of real world sized PERT networks which have high 

number of samples  is often considered cost prohibitive. This paper suggests an improved methodology to identify the 

critical path of a PERT network. It uses a digital simulation to get an accurate approximations of a project's completion 

time than the standard PERT analysis and is computationally significant than the crude simulation of PERT networks 

 

 Methodology 

The methodology that is used to get an accurate estimate of the project completion time is based on the assumption that 

the activity times are normally distributed. The following flowchart briefly explains the methodology used in this paper. 

Simulation is done using the ARENA simulation software. 

 

 
 

Figure 1: Methodology to estimate project completion 
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Case study 

 
 

Figure 2. A simple Pert Network of the Space Module Assembly 

 

 

The possible paths of the above network are, 

i. A-D-G-K 

ii. B-F-G-K 

iii. A-D-H-J-K 

iv. B-F-H-J-K 

v. B-F-I-J-K 

vi. C-E-I-J-K 

 

Note: The duration time of the activities in the network are given in Appendix 1 

 

II. RESULTS 

 

Table 1 Simulation results of the paths in the network 

 

S. No Possible Paths 

Completion time 

with  no variance 

(Hours) 

Critical 

Path 

Completion 

time with  

variance 

(Hours) 

Critical 

Path 

Completion 

time with 

reduced  

variance 

(Hours) 

Critical 

Path 

1 A-D-G-K 49  47.7  47.7  

2 B-F-G-K 30  35.96  35.96  

3 A-D-H-J-K 56.33  55.77 * 56.404 * 

4 B-F-H-J-K 37.33  36.13  36.13  

5 B-F-I-J-K 39.5  35.21  35.21  

6 C-E-I-J-K 56.83 * 54.42  54.42  

 

Note: The simulation model is given in Appendix 2 

 

From the results it can be concluded that by simulating all the paths with variance has generated a new critical path. 

Since this path is different from the path that resulted form the simulation run with no variance, the paths are again 
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simulated by reducing the variation in the new critical path activities by 50%. Since no more new critical paths are 

generated the process is stopped and the path 3 (A-D-H-J-K) is considered to be the critical path of the project and the 

project completion time is estimated to be 56.404 hours. 

 

III. CONCLUSION 

 

The traditional PERT analysis only the activities in the critical path. As a consequence it underestimates the actual 

project completion time. A new critical path may be generated due to the variations in the critical path activities. The 

methodology discussed in this paper gives an accurate estimation of the project completion time by incorporating the 

variances in the activities. Apart from the completion time, the simulation can also reveal other valuable information 

such as wait time, percent utilized, value added time which is not available in crude simulation. 

 

REFERENCES 

 
1. Thomas M. Cook and Robert H. Jennings, “Estimating a Project's Completion Time Distribution Using Intelligent Simulation Methods”, The 

Journal of the Operational Research Society, Vol. 30, No. 12. (Dec., 1979), pp. 1103-1108. 
2. D. R. Fulkerson, “Expected Critical Path Lengths in PERT Networks”, Operations Research, Vol. 10, No. 6. (Nov. - Dec., 1962), pp. 808-817. 

3. K.R. MacCrimmon and C.A. Ryance(1965), “An analytical study of the PERT assumptions”, Opns Res. 12, 404-421. 

4. H.O.Hartley and A.W.Wortham, “A STATISTICAL THEORY FOR PERT CRITICAL PATH ANALYSIS”, Management Science, Vol 12, No. 
10, June 1966. 

5. L.J. Ringer (1969), “Numerical operators for statistical PERT critical path analysis”, Mgmt. Sci. 16,78-96. 

6. L.J. Ringer (1971), “A statistical theory for PERT in which completion times of activities are interdependent”, Mgmt.Sci. 17, 717-723. 
7. C.T. Clinger (1964), “A modification of Fulkerson’s PERT algorithm”, Opns. Res. 11, 629-633. 

8. S.W. Elmaghraby(1967), “On the expected duration of PERT time networks”, Mgmt. Sci. 13, 340-348. 

9. G.B.Kliendorfer (1971), “Bounding distributions for a stochastic acyclic network”, Opns. Res. 19. 1586-1601. 
10. R.Robillard and M.Trahan(1976), “Expected completion times in PERT network”, Opns. Res. 24, 177-182. 

11. R.M. Van Slyke(1963), “Monte Carlo methods, the PERT problem”, Opns Res. 12.264-271. 

12. A.R.Klingel(1966), “Bias in PERT completion time calculations for a real network”, Mgmt. Sci. 13. 476-489. 
13. J.M.Burt and M.B.Garman(1971), “Monte Carlo techniques for stochastic PERT network analysis”, Infor 9, 248-262. 

14. J.M. Burt and M.B. Garman (19710, “Conditional Monte Carlo; a simulation technique for stochastic network analysis”, Mgmt  19, 207-217. 

15. Ming Lu and S. M. AbouRizk, “SIMPLIFIED CPM/PERT SIMULATION MODEL”, JOURNAL OF CONSTRUCTION ENGINEERING 
AND MANAGEMENT / MAY/JUNE 2000 / 219. 

16. J.J. Martin (1965), “Distribution of time through a directed, acyclic network”, Opns. Res., 12, 264-271. 

17. LeRoy F. Simmons, “PROJECT MANAGEMENT – CRITICAL PATH   METHOD (CPM) AND PERT SIMULATED WITH 
PROCESSMODEL”, Proceedings of the 2002 Winter Simulation Conference. 

 

 
 

http://www.ijirset.com/

