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In order to calculate the probability of completing
the project on time, the standard deviations of each
activity must be known. This can be found from
the expression:

o.,=(b-a)/6

where
o, 1S the standard deviation of the expected

time, t..
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FIGURE 12-13. Expected time analysis for critical path events in Figure 12-5.





[image: image3.png]The total path (critical path) standard deviation is
calculated by the square root of the sum of the
squares of the activity standard deviations using the
following expression:
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(Critical path for the previous figure is shown for
example.)
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From probability and statistics, there exists a 68 percent chance of comple-
tion within one standard deviation, 95 percent within two standard deviations,
and 99 percent within three standard deviations. This is shown in Table 12-3. The
key element in Table 12-3 is the outer range for each of the percentages. If there
appears the possibility that the project might be extended beyond the expected
fifteen weeks, then additional costs (which may not have been accounted for in
the budget) will undoubtedly occur, and cost overruns will be inevitable.

TABLE 12-3. STATISTICAL ESTIMATES OF TOTAL
TIME (WEEKS)

Sigma Limit Percentage Expression Range

1 68 15+£1.25 13.75-16.25
95 15+2.50 12.50-17.50
3 99 15£3.75 11.25-18.75





[image: image5.png]PERT scheduling is a six-step process.

m Steps one and two begin with the project manager
laying out a list of activities to be performed and
then placing these activities in order of
precedence, thus identifying the
interrelationships. These charts drawn by the
project manager are called either logic charts,
arrow diagrams, work flow, or simply networks.





[image: image6.png]m Step three is reviewing the arrow diagrams with
the line managers (i.e., the true experts) in order
_  to obtain their assurance that neither too many nor
too few activities are identified, and that the
interrelationships are correct.





[image: image7.png]® |n step four the functional manager converts the
arrow diagram to a PERT chart by identifying the
time duration for each activity. It should be noted
here that the time estimates that the line managers
provide are based on the assumption of unlimited
resources because the calendar dates have not yet

been defined..





[image: image8.png]= Step five is the first iteration on the critical path.
It is here that the project manager looks at the
critical calendar dates in the definition of the
project’s requirements. If the critical path does
not satisfy the calendar requirements, then the
project manager must try to shorten the critical
path using methods previously explained





[image: image9.png]m Step six is often the most overlooked step. Here
the project manager places calendar dates on each
event in the PERT chart, thus converting from
planning under unlimited resources to planning
with limited resources. Even though the line
manager has given you a time estimate, there is
no guarantee that the correct resources will be
available when needed. That is why this step is
crucial. If the line manager cannot commit to the
calendar dates, then replanning will be necessary





[image: image10.png]PERT replanning should be an ongoing function

during project execution. The best project

managers are those individuals who continually try

to assess what can go wrong and perform

perturbation analysis on the schedule. (This should

be obvious because the constraints and objectives
(_ ofthe project can change during execution.)





[image: image11.png]The basic difference between PERT and CPM
lies in the ability to calculate percent complete.
PERT is used in R&D or just development
activities, where a percent complete determination
is almost impossible.

CPM, on the other hand, is activity oriented
because, in activities such as construction, percent
complete along the activity line can be determined.





[image: image12.png]The environmental factors which had an important
role in determining the elements of the CPM
techniques were:

® Well-defined projects

® One dominant organization

m Relatively small uncertainties

" One geographical location for a project





[image: image13.png]PERT/CPM models are not without their
disadvantages and problems.

= Many companies have a difficult time
incorporating PERT systems because PERT is
end-item oriented.

= There exists a distinct contrast in PERT systems
between the planners and the doers.

» Unless the project is repetitive, there usually
exists a lack of historical information on which to
base the cost estimates of most optimistic, most
pessimistic, and most likely times.

® PERT networks are based on the assumption that
all activities start as soon as possible.

m Cost control presents a problem in that the project
cost and control system may not be compatible
with company fiscal planning policies.





[image: image14.png]A partial list of advantages includes capabilities
for:

® Trade-off studies for resource control

® Providing contingency planning in the early
stages of the project |

= Visually tracking up-to-date performance
® Demonstrating integrated planning

® Providing visibility down through the lowest
levels of the work breakdown structure

= Providing a regimented structure for control

purposes to ensure compliance with the work
breakdown structure and the statement of work

® Increasing functional members’ ability to relate to
the total program, thus providing participants
with a sense of belonging





[image: image15.png]Previously we defined three parameters necessary

for the control of resources: time, cost, and

performance. With these factors in mind,

companies began reconstructing PER T/time into
( PERT/cost and PERT/performance models.




[image: image16.png]PERT/cost is an extension of PERT/time and
attempts to overcome the problems associated with
the use of the most optimistic and most pessimistic
time for estimating completion. PERT/cost can be
regarded as a cost accounting network model based
on the work breakdown structure and capable of
being subdivided down to the lowest elements, or
work packages. The advantages of PERT/cost are
that it:

» Contains all the features of PERT/time
= Permits cost control at any WBS/level





