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PERT Background

• Project Management of the Polaris 
Missile project- faced uncertainties

• Developed as an alternate to CPM to 
enable uncertainty modeling

• By Special Projects Office of the US 
Department of Defense with 
Consultants Booze Allen Hamilton in 
1957/58.

• Reported to have saved 2 years on 
project duration





PERT- Background

• Probabilistic representation of activity duration 
based on “expert estimate”

• CPM based forward pass and backward pass

• Network Diagram – is popularly referred to as 
“PERT CHART”!! (although developed for CPM)

• Overheads of PERT based schedule is much 
higher than CPM based schedule – not widely 
used in construction



This lecture will present the PERT method using 
a AON representation!  Original PERT developers 
used AOA representation – Which is the default 
for PERT.



PERT Assumptions--1

Expected Activity Duration(te)  = (a+ 4*m + b)  / 6  

Std.Dev. s (te) = [(b-a)/6])  hence Variance. s 2(te) = [(b-a)/6]2;



PERT Assumptions--2
Central Limit Theorem is Applicable: 

1. Distribution of the sum will be approximately 
normal regardless of the individual distributions 

2. Mean of the sum is the sum of individual means

3. Variance of the sum is the sum of the individual 
variances
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7.8
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(te) =9.0
s 2(te) =1

30.2 39.2

END

(te) =6.7
s 2(te) =1.25

(te) =15.7
s 2(te) =2.8

(te) =7.8
s 2(te) =0.3

m=39.2
s 2(te) =5.35

s (te) =2.31
23.5



PERT Assumptions -3

• There are enough activities in the 
network/path to make the central limit 
theorem valid.

• Critical path is long enough in time so that 
there is no overlapping of distributions & the 
distributions are assumed to be displaced. 

• If there are 2 or more critical paths, then path 
with larger variance would be deemed critical.



PERT – STEPWISE PROCEDURE

1. Given Information – Activities, Predecessors & 3 estimates of 
duration (a,m,b) for each activity- Draw the network. 

2. Calculate (te) for each activity using the formula
(te) = (a+ 4*m + b)  / 6 

3. Calculate Standard Deviation s (te) = [(b-a)/6] and Variance
s 2(te) for each activity

4. Using the calculated (te) (for each respective activity) as the 
duration do the forward and backward pass calculate ES,EF,LF,LS

5. Determine Critical Path & Project Duration (this duration is the 
mean of the normally distributed Project Duration - Proj Dur)



PERT – STEPWISE PROCEDURE

6. Calculate sum of variance of activities on the 
critical path ( Ss 2(te)  critical).  This is the 
variance of the normally distributed project 
duration. Find Stdev of project duration

7. Use the normal distribution Z value tables to 
calculate: (i) probability values associated 
with a given a duration;  (ii) duration values 
associated with a probability.


