
101 Supplement for Chapter 3    Project Management

to determine that a Z value of 0.72 indicates a probability of 
0.7642. Thus, there is a 76.42% chance that Project Eagle will 
finish on or before the critical date of 32 weeks. Visually, this 
calculation would resemble Figure 3S.4. The additional two 
weeks are represented by the shaded part of the normal curve 
showing the mean (30 weeks) plus two additional weeks.

Remember from this example that it is critical for the com-
pany to meet the 32-week deadline. How confident would we 
be working on this project if the likelihood of meeting that 
deadline were only 76.42%? Odds are the project team (and 
the organization) might find a 76% chance of success in meet-
ing the deadline unacceptable. This concern leads to the ques-
tion, how much time will the project team need to guarantee 
delivery with a high degree of confidence? More specifically, 
what is the minimal acceptable probability of completion that an organization needs when making 
this decision? For example, there is a big difference in requiring a 99% likelihood of completion ver-
sus a 90% likelihood.

Suppose that the organization managing Project Eagle requires a 95% likelihood of on-time delivery. 
Under this circumstance, how much additional time should be built into the project to ensure it’s deliv-
ered on time? We can determine this value, again with the aid of Z score normal distribution tables. The 
tables indicate that for a 95% probability, a Z score of 1.65 most closely represents this likelihood. We 
can then rewrite the previous standard normal equation and solve for the due date as follows:

Due Date	 = Expected date of completion + (Z × σp)
= 30 weeks + (1.65 × 2.78)
= 34.59 weeks

If the project team can negotiate an additional 4.59 weeks, it 
has a very strong (95%) likelihood of ensuring that Project 
Eagle will be completed on time.

So far, we have only examined activities on the criti-
cal path because, logically, they define the overall length 
of a project. Nevertheless, there are some circumstances 
in which it may also be necessary to consider noncritical 
activities and their effect on a project’s overall duration, 
especially if those activities have little slack time and a high 
variance. For example, for Project Eagle, activity B has only 
1 day of slack time and a variance of 1.00. In fact, the pes-
simistic time for activity B is 8 weeks. Even though activity 
B is not on the critical path, if it were to take 8 weeks, the project would miss its deadline. Thus, it 
may be necessary to calculate the variances not only for critical activities but for all of the project’s 
activities, especially those with higher variances. We can then calculate the likelihood of meeting our 
projected completion dates for all paths, both critical and noncritical.

3S.2 Calculating the Time−Cost Trade-Offs 
of Crashing a Project
Before crashing a project, you first need to assess the costs associated with each of its activities. You 
want to be sure the tasks you choose to accelerate will have the most impact on the schedule for 
the least cost. To determine how much could be gained by crashing a project’s activities, we must 
first determine the actual fixed and variable costs associated with each. Assume that we have a 
reasonable method for estimating the total cost of project activities, in terms of both their normal 
duration times and crashed times. Recall from Chapter 3 that Figure 3.15 illustrates the relationship 
between an activity’s costs and its duration. When we crash a project, the costs associated with the 
activity increase even more sharply. The crash point in the figure represents the fully expedited proj-
ect activity—one in which no expense is spared to complete the task. Nevertheless, the slope of the 
line between the normal and crash points suggests that an activity can be speeded up to some degree 
less than the complete crash point. We want to find the point at which this time and cost trade-off 
is optimized.
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