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Because the optimistic and pessimistic times 
are not symmetrical around the mean, the second 
assumption refers to the shape of the probability 
distribution. The beta, or asymmetrical, distribu-
tion better represents the distribution of the pos-
sible expected duration times (TE) for the activity 
(see Figure 3.6). The beta distribution suggests that 
the calculation for deriving TE is:

TE = (a + 4m + b) / 6

where

TE = estimated time for the activity

a = most optimistic time to complete the activity

m = most likely time to complete the activity, which is the mode of the distribution

b = most pessimistic time to complete the activity

In this calculation, the midpoint between the pessimistic and optimistic values is the weighted arith-
metic mean of the mode and midrange, representing two thirds of the overall weighting for the calcu-
lated expected time (TE). The additional weighting is intended to highlight the clustering of expected 
values around the distribution mean, regardless of the length of both pessimistic and optimistic tails 
(total distribution standard deviation).

Let’s take a look at an example. Suppose we wished to determine the expected times (TE) for a 
series of activities A through E, as listed in Table 3.1.

Including optimistic and pessimistic estimates can result in some important information regarding 
changes in the expected duration times for activities. For example, activity E has a most likely time of 
5 days to complete. Nevertheless, because the pessimistic time is so much longer (12 days), the new 
expected duration for this activity is nearly one extra day longer or 5.83 days. In addition to the infor-
mation on the TE for each activity, the variance in these expected durations varies dramatically. The 
variance for activity C is low (.11), whereas the variance for the TE of activity E is quite high (2.25). 
We will provide more in-depth examples of the method for calculating expected activity and project 
durations in the supplement for this chapter.

Creating Precedence Diagrams and Gantt Charts
Suppose we wished to hold an outdoor music festival to raise funds for the nonprofit group Habitat 
for Humanity. We know that we first need to identify the project’s key activities using a WBS. The 
overall project includes a variety of deliverables such as finding sponsors, promoting the festival, and 
hiring the musical acts. Your particular job is to locate and prepare the site for the concert. After 
working with your project team, you prepare the WBS shown in Figure 3.7, which shows all of the 
activities related to your team’s deliverables.

FIGURE 3.6: Using an Asymmetrical (Beta) Distribution to 
Estimate the Duration of an Activity
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TABLE 3.1: Sample Project Duration Estimates

ACTIVITY

OPTIMISTIC 
TIME (a) 
(DAYS)

MOST LIKELY 
TIME (m) 
(DAYS)

PESSIMISTIC 
TIME (b) 
(DAYS)

EXPECTED TIME (TE): 
(a + 4m + b) / 6 

(DAYS)
VARIANCE:  
[1/6 (b – a)]2

a 2 5   8 5 36/36 = 1.0

b 1 3   7 3.33 36/36 = 1.0

c 2 3   4 3 4/36 = .11

d 5 7 10 7.17 25/36 = .69

e 3 5 12 5.83 81/36 = 2.25


