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PERT Basics

 At the core, PERT is all about management probabilities. Therefore,  

PERT involves in many simple statistical methods as well.

 Sometimes, people categorize and put PERT and CPM together.  

Although CPM (Critical Path Method) shares some characteristics  

with PERT, PERT has a different focus.
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Estimating Probabilities

 There are three estimation times involved in  

PERT:

 Optimistic Time Estimation (Topt),

 Most Likely Time Estimation (Tprob, and

 Pessimistic Time Estimation (Tpess).

 In PERT, these three estimated times

are derived for each activity.

 This way, a range of time is given for each  

activity with the most probable value,  
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PERT Mathematics
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 The expected completion

time (E) of each activity is calculated as

below:

 E = (Topt + 4 x Tprob + Tpess) / 6

 At the same time, the possible variance (V) 

of the estimated time of each activity is 

calculated as below:

 V = (Tpess - Topt)2 / 62



PERT Mathematics

 Now, following is the process we follow with the  

two values:

 For every activity in the critical path, E and V are  

calculated.

 Then, the total of all Es are taken. This is the overall  

expected completion time for the project.
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PERT Mathematics

 Now, the corresponding V is added to each activity of the  

critical path. This is the variance for the entire project.  

This is done only for the activities in the critical path as  

only the critical path activities can accelerate or delay the  

project duration.

 Then, standard deviation of the project is calculated.

This equals to the square root of the variance (V).

 Now, the normal probability distribution is used for  

calculating the project completion time with the desired  

probability.
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Probability and Distributions
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Normal distribution

 In probability theory, the  

normal distribution is a very  

common continuous  

probability distribution.  

Normal distributions are  

important in statistics and  

are often used in the natural  

and social sciences to  

represent real-valued  

random variables whose  

distributions are not known.
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Normal distribution
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 A normal distribution is  

determined by two  

things:

 the mean, μ, and

 the standard deviation, σ,  

which is a measure that  

is used to quantify the  

amount of variation or  

dispersion of a set of data  

values

(Standard Deviation)

σ = √ (variance)



Normal distribution -

Examples
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PERT - Example

(Activity) (Immediate

Predecessor)

(Optimistic)

(Topt)

(Most Probable)

(Tprob)

(Pessimistic)

(Tpess)

A - 4 5 12

B A 3 4.5 15

C A 2 3 4

D C 6 8 22

E B 4 6 8

F C 3 4 5

G D,E 1.5 3 4.5

H B 5 7 15

I H 3 4 5

J G,I 2 4 6

What is the probability that the project will be completed within 29 weeks;



Step 1: Calculating the estimated time

 To proceed on solving  

the problem we must  

calculate the  "Expected 

time" of the  completion 

for each  activity.

8

 The calculation of the  expected 

Time is given  by the equation:

Ei= (Topt + 4 x Tprob +  Tpess) / 6

• Where “i” is the activity



Calculating the estimated time
(Activity) (Immediate  

Predecess  

or)

(Topt) (Tprob) (Tpess) Estimated Time

A - 4 5 12 tA = [Topt+ 4* Tprob+  

Tpess] /6

= [4 +(4*5) + 12/6]

= [4 + 20 + 12] / 6

= 36/6

= 6

B A 3 4.5 15

C A 2 3 4

D C 6 8 22

E B 4 6 8

F C 3 4 5

G D,E 1.5 3 4.5

H B 5 7 15

I H 3 4 5

J G,I 2 4 6



Calculating the estimated time
(Activity) (Immediate  

Predecessors)
(Topt) (Tprob) (Tpess) Estimated Time

A - 4 5 12 tA = [Topt+ 4* Tprob+  

Tpess] /6

= [4 +(4*5) + 12/6]

= [4 + 20 + 12] / 6

= 36/6

= 6

B A 3 4.5 15 tB = 6

C A 2 3 4 tC = 3

D C 6 8 22 tD = 10

E B 4 6 8 tE = 6

F C 3 4 5 tF = 4

G D,E 1.5 3 4.5 tG = 3

H B 5 7 15 tH = 8

I H 3 4 5 tI = 4

J G,I 2 4 6 tJ = 4



Step 2: Creating the network 

diagram
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Creating the network diagram
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Step 3: Identifying the critical path

(forward pass)
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Identifying the critical path

(backward pass)
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Identifying the critical path (slack)
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Critical Path
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

29

To calculate the total expected completion time of 

the project we have to calculate the expected 

completion time of each critical activity add the 

times of these activities.

Project’s critical path is: A, B, H, I, J.

Total expected completion time:

= 6 + 6 + 8 + 4 + 4 = 28 weeks

Step 4: Calculating the expected 

completion time of the project



Step 5: Calculating the project 

variance
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To calculate the project variance we need to calculate the 

variance of each critical activity 

V = (Tpess - Topt)
2 / 62

Then the project variance is given by the sum of the 

variances along the critical path
VA= (Tpess - Topt)

2 / 62 = 1.78

VB= (Tpess - Topt)
2 / 62 = 4  

VH= (Tpess - Topt)
2 / 62 = 2.78

VI= (Tpess - Topt)
2 / 62 = 0.11  

VI= (Tpess - Topt)
2 / 62 = 0.44

Project variance σ ρ
2 = 1.78 + 4 + 2.78 + 0.11+ 0.44 = 9.11



Question
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 What is the probability  

that the project will be  

completed within 29

weeks;
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Step 6: Calculating the Z - score

 To answer that we need to calculate the z-score.

Z = (Due Date -Expected Date) / σp



thus, we must first calculate the standard deviation
σρ= √9,1 = 3.01

Z = (Due Date – Expected Date) / σp  
Z= (29-28) / 3.01 = 0.33

Using the normal distribution table, we are sure that the project will be 

finished till the 29th day with 62.93% probability.  


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Normal distribution table
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