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Modelling Correlation using Risk Drivers

In Chapter 5 we discussed the important subject of correlation between project element costs. In that chapter we indicated that correlation was important because as element costs vary. if they vary
together there is a larger chance for very high and very low total project costs than if the elements’ costs vary independently of each other. In project management we experience many examples of
elements’ costs varying together since they are affected by some of the same risks.

The discussion in Chapter 5 also indicated that specifying correlation coefficients that calibrate the degree of correlation between elements’ costs is difficult. It is even possible that judgmentally
generated correlation coefficients could be internally inconsistent when viewed as a system in a correlation matrix. There are ways in simulation software to “fix” an inconsistent correlation matrix.
but those fixes do not necessarily make the correlation coefficients realistic.

A better way to specify correlation between project element costs is to model how that correlation arises. The Risk Driver approach provides a clear and transparent modelling solution to project
clement cost correlation. The Risk Driver method models how correlation arises and avoids the need to estimate the correlation coefficients.

Let us take the risk event Quality of Key Staff Availability is Not Known. It is a 50 percent risk with an impact range of.90 — 1.05 — 1.15. To see how correlation is generated, we will first apply
this single risk to two example element costs as shown in Figure 6.6. Notice that if the risk occurs it occurs for both elements. If the randomly selected risk factor is, say. 1.09, then it is 1.09 for both
clements. It is easy to see why two element costs that are influenced by a common risk become correlated in real life and in Monte Carlo simulation.

Quality Staff Risk
50% likely
90-1.05-1.15

Example Element Cost A | | Example Element Cost 8

Figure 6.6 A common risk generates a 100 percent correlation between elements 4 and B

Correlation between Elements A and B is 100 percent, as shown in Figure 6.7.
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Correlation between Elements A and B is 100 percent, as shown in Figure 6.7.

Example Project Cost Element A vs Example Project Cost Element B
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Figure 6.7 Perfect correlation between elements a and B with one common risk assigned

Tt s likely during project risk analysis that the same two project element costs would be affected by several risks and the chance that they would all be common is relative unlikely. If risks that are not
common to the two activities affect them, the correlation coefficient will be less than 100 percent but we are not expert in specifying the correlation coefficient nor are we expert in making the
calculations in our heads that would allow us to apply directly a specific correlation coefficient. This is the most common way correlation arises and the situation where interviewing for correlation
coefficients will typically be the least likely to identify the correct correlation coefficient. How do interviewees calibrate the correlation between element costs when there are some risks that are
common and some risks that are not common to the two activities under consideration?

The Risk Driver approach relieves the interviewses of having to answer any questions about correlation coefficients by modelling the way correlation occurs. Consider the correlation between cost
clements A and B that is shown in Figure 6.5,
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Figure 6.8 Correlation with risks that are common and not common to element costs

The correlation between example clement cost A and example clement cost B has been reduced to 45 percent by the addition of the two “confounding” or non-common risks. joint venture may be out
of alignment, and cost of long lead cquipment is uncertain.‘ This is shown in Figure 6.9. One question is: “Which interviewee would have guessed that the correlation is now 45 percent?” Another
question is: “Why put the interviewees through the exercise of trying to estimate correlation coefficients when we can just model them?” Finally, this method of calculating rather than using judgment
to estimate correlation coefficients will produce a correlation coefficient matrix that is always positive semi-definite. passing the Eigenvalue Test for internal system consistency. a serious benefit.

Example Project Cost Element A vs Example Project Cost Element B
125
<120
g1us 7
5 Exumpie Pojet ot
Ui + ElmentA v Exape
i Projec Con Ela B
Widean e
i . X5 Dev 7950
¥ Masn w51
S ¥ Sidber =
S Pevton ConConll 0.6
%
§
FES
85
Example Project Cost Element &

Figure 6.9 Correlation derived from risks that are both common and not common to cost elements A and B
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Sensitivity Analysis using Risk Drivers

‘When users want to know the source of total project cost risk they have traditionally been limited to looking at the Tornado Charts showing the sensitivity of total project cost to project element line
items. This is not the type of information that can lead directly to risk mitigation.

Using the Risk Driver method. the sensitivity analysis can be conducted on the Risk Drivers themselves and calculated at some relevant percentile. such as P-80." That means we can tell the
project manager or other stakeholders which risks drive overall cost risk at the P-80 and by how much. This is 2 major advantage of the Risk Driver method since the traditional method can only show
sensitivity or criticality by project element cost. not by risk.

To test this approach, look again at Figure 6.5. It shows that project element cost B is driven by two risks, the quality staff risk and the long lead equipment risk. Using the tornado diagram that
focuses on the risks we can tell which of these risks is more important in driving that element’s cost. It seems that the cost of long lead equipment risk is more important than that of the quality of staff
availability risk. The tornado or sensitivity of the cost of project element B to the two risks that affect it is shown in Figure 6.10 as follows.
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Figure 6.10 Tornado or sensitivity chart showing the priority risk probability and impact on project element cost B





