Pareto Chart versus Sensitivity Analysis
www.realoptionsvaluation.com

In This Issue
1. Learn the basics of a Pareto
Chart
2. Create a visual
representation of the 80-20
rule using a Pareto Chart
3. Compare the similarities
and differences among
Pareto charts, sensitivity
charts, and Tornado
analysis

“How do you visually identify
outliers in your data and how
dispersed is your data?”

Contact Us
Real Options Valuation, Inc.
4101F Dublin Blvd., Ste. 425,
Dublin, California 94568 U.S.A.
admin@realoptionsvaluation.com
www.realoptionsvaluation.com
www.rovusa.com

ROV Technical Papers Series: Volume 62

The Basics of Pareto Charts
A Pareto chart contains both a bar chart and a line graph. Individual values are represented
in descending order by the bars, and the cumulative total is represented by the ascending
line as shown in the figure below. The following sample dataset is used to generate the
chart:
Name
Weld LOF
Porosity
Shrink
Shell
Hard Alpha
Tungsten

Value
9.8
18.5
69.5
8.2
5.6
3.2

As can be seen in the figure, the variables are listed from high to low, and the cumulative
percentage (%) is computed. The cumulative percentage goes to 100% and is shown on the
right vertical axis whereas the values are shown on the left vertical axis.
The Pareto chart is also known as the “80-20” chart, whereby you see that by focusing
on the top three variables, we are already accounting for more than 80% of the cumulative
effects of the total.

Comparing Pareto with Sensitivity
A related feature is sensitivity analysis. While tornado analysis (tornado charts and spider charts) applies static
perturbations before a simulation run, sensitivity analysis applies dynamic perturbations created after the simulation run.
Tornado and spider charts are the results of static perturbations, meaning that each precedent or assumption variable is
perturbed a preset amount one at a time, and the fluctuations in the results are tabulated. In contrast, sensitivity charts are
the results of dynamic perturbations in the sense that multiple assumptions are perturbed simultaneously and their
interactions in the model and correlations among variables are captured in the fluctuations of the results. Tornado charts,
therefore, identify which variables drive the results the most and hence are suitable for simulation, whereas sensitivity
charts identify the impact on the results when multiple interacting variables are simulated together in the model. This
effect is clearly illustrated in the figure below. Notice that the rankings of critical success drivers are similar to the Pareto
chart in the previous example. Sensitivity charts are typically shown as horizontal bars whereas Pareto charts are shown as
vertical bars (you can think of sensitivity charts as Pareto analysis “on its side”).
If correlations are added between the simulation assumptions,
sensitivity analysis will return a very different chart. Note that
neither tornado analysis nor Pareto charts can capture these
correlated dynamic simulated relationships. Only after a
simulation is run will such relationships become evident in a
sensitivity analysis. A tornado chart’s presimulation critical
success factors and Pareto chart’s cumulative effects charts will,
therefore, sometimes be different from a sensitivity chart’s
postsimulation dynamic critical success factor. The
postsimulation critical success factors should be the ones that
are of interest as these more readily capture the model
precedents’ interactions.
In addition, the results of the sensitivity analysis comprise a report and two key charts. The first is a nonlinear rank
correlation chart, as seen above, that ranks from highest to lowest the assumption-forecast correlation pairs. These
correlations are nonlinear and nonparametric, making them free of any distributional requirements (i.e., an assumption
with a Weibull distribution can be compared to another with a Beta distribution). The results from this chart are
sometimes similar to that of the tornado analysis and Pareto charts but sometimes the rankings might be different. This is
because by itself, a certain input variable may have a significant impact, but once other variables are interacting in the
model, this initial variable may have less of a dominant effect (this is especially true in a large model where correlations
between input variables exist).
The second chart in a sensitivity analysis (see figure on the left)
illustrates the percent variation explained; that is, of the fluctuations
in the forecast, how much of the variation can be explained by each
of the assumptions after accounting for all the interactions among
variables? Notice that the sum of all variations explained is usually
close to 100% (sometimes other elements impact the model but
they cannot be captured here directly), and if correlations exist, the
sum may sometimes exceed 100% (due to the interaction effects
that are cumulative).
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