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Phases of Decision-making Process

* Intelligence:
— collect and integrate data;

— explore the data, identify problems and
opportunities

* Design
— find possible solutions )
* Choice

— analyse and evaluate the options;
— select the most suitable option or subset

H.A. Simon, The New Science of
Management Decision 3

Decision Support Tools
— AN N

Intelligence Design Choice
[ R
EDA techniques Domain- MCDM methods
specific +
modelling EDA techniques

We consider here the choice phase, i.e. assume that
the options are already defined (this is often the case
in decision-making situations) 4




Choice Phase: the Task

Which option is the most suitable?

| |optionl | option 2 option k
criterion 1|[ 0.18 1.00 o 0.65 Spatial decision-making:
criterion2|| 0.87 | 025 | .. | 048 choose from spatially
distributed options
criterionn [ 0.33 0.42 0.81
— g
— —
Multiple No “ideal” option; the
criteria decision has to involve
trade-offs

MCDM*: Main Concepts

Criteria: numeric or ordinal attributes

Types of criteria:
— benefit: higher values are more suitable
— cost: lower values are more suitable

Different importance of criteria
— direct specification: weights or ordering

— indirect specification: aspiration levels, tolerance
intervals, etc.

Outcome variants
— evaluation scores or ranking

— subset of options close to the specified goal (goal
approximation) ]

* Multi-criteria decision-making




Ideal Point Method

On the basis of option characteri

stics (in terms of the decision criteria) and

criteria weights computes integrated evaluation scores (degrees of “goodness™).
The options are then ranked from the best (rank=1) to the worst.
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The computation results (either the scores
or the ranks) can be visualised on a map.
In particular, we can apply classification

according to the ranks for dividing the
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Ideal Point and Class Propagation

Jremeneec  The option classes can be propagated from the
map to all other displays. On the parallel
coordinate plot, we can compare the
characteristics of the top class to those of the
werenansrsc other options. We see that our top candidates
cammee  are far from perfect: their values on some axes

are too far from the right (good) pole
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options are always at the top of the
table. The “table lens” technique paints
parts of the table cells proportionally to
the numbers in them. This facilitates
option and class comparison.
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Decision Sensitivity to Weights (1)

When we change the criteria weights, the Ideal Point re-computes the scores, and
the impact can be immediately observed on all displays
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Decision Sensitivity to Weights (2)

The ranks of these two options slightly changed, but they remained among the
top 3 candidates. Hence, they are robust and should be preferred to the others.
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Automated Sensitivity Analysis

[E3Sensitivity analysis parameters
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Dynamic Utility Symbols

Support visual analysis and selection of spatial options
(no computational “black box” is involved)

t] Select objectfor comparisan =
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Show signs: 0.100% of maximum area

Bar heights show the “goodness” of the options according —
to each individual criterion. Bar widths are proportional to
the criteria weights. The total symbol area (or the part of
the bounding rectangle covered) represents the overall
appropriateness: the bigger, the better. Changing the
weights affects the symbol areas.
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Very good altitude,
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Focusing on the Best Options
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Show signs: 50.100% of maximum are:

Set equal weights

This Ul element allows us to
hide the symbols with small
areas and thereby facilitates
focusing on the best options

Altering the criteria weights
changes the areas. Therefore
the set of options in our
focus may also change.




Option Comparison
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We can specify the reference
option for comparison by
choosing it from the list or by
clicking on it in the map

For option comparison, the utility bars are
transformed: upward oriented bars represent
better values than the reference option has, and
downward oriented bars correspond to worse
values. We can now better see the advantages
and drawbacks of each option.

Summary

This lection was supposed to

* give an introduction to multi-criteria
decision making

* demonstrate some decision support methods
suitable for site selection

 acquaint with the problem of decision
sensitivity

» stress the importance of visualisation for
making well-substantiated decisions
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