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the forward and backward passes through the network. Until we have done the calculations for the 
ES, EF, LS, and LF, we can’t be certain which activities have slack associated with them. Critical activ-
ities are those with zero slack. Using this information to determine the project’s critical path suggests 
that the critical path is the longest path through the network and one with no slack associated with it. 
In our project example, we can determine the critical path by linking the nodes with no slack: A – B – 
F – H – J. We can also determine the slack for the noncritical paths. For example, the path A – D – I – J 
has 4 days of slack. Table 3.4 and Figure 3.14 show the information for the individual activities and 
the fully developed project network.

USING PROBABILISTIC ESTIMATES
Calculating the critical path showed us that the expected completion time for the site preparation 
project is 18 days; however, our original time estimates for each activity were deterministic. That 
is, they did not take into account the probability of different outcomes occurring. Suppose we 
wished to use probabilistic estimates, based on a beta distribution, to determine the likelihood of 
the project being completed on time. Applying probabilities to our estimates would help us know 
how much variance there is with regard to the project’s duration. That is, what is the likelihood 
that the project will be delayed a little versus a lot? Variations in the completion times of the 
activities on the critical path can affect the project’s overall completion time and possibly delay it 
significantly. Because this is a complex calculation, we have analyzed it more fully in the supple-
ment for this chapter.

Crashing the Project
Under some circumstances, it may be necessary to find ways to accelerate the completion of a project. 
There are several reasons to speed up the project:

1.	 The initial schedule was too optimistic.
2.	 The project is demanded earlier than anticipated because of changes in the marketplace.

Perhaps we learn that a competitor is working on a similar product and will beat our product
into the marketplace.

3.	 The project has slipped behind schedule, and we need to catch up.
4.	 Stiff financial penalties written into the contracts of the project make it important for it to be

completed on time or early.

Crashing is the process of speeding up a project’s remaining activities to move its completion date 
forward. Part of crashing a project includes calculating the dollar-per-day trade-off—that is, how 
much money must be spent to save one day in the project’s schedule. Figure 3.15 shows that this trade-
off is made by directly linking the costs for an activity (which are often labor costs) to the duration 

TABLE 3.4: Project Activities With ES, EF, LS, LF, and Slack Labeled (in Days)

ACTIVITY
DURATION 

(DAYS)
EARLY 

START (ES)
EARLY 

FINISH (EF)
LATE START 

(LS)
LATE FINISH 

(LF) SLACK

A 4 0 4 0 4 0

B 4 4 8 4 8 0

C 2 4 6 8 10 2

D 5 4 9 6 11 2

E 2 6 8 10 12 4

F 4 8 12 8 12 0

G 2 8 10 12 14 2

H 2 12 14 12 14 0

I 3 9 12 11 14 2

J 4 14 18 14 18 0
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