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Issues In Decision Process for

Flood Management Planning
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Objectives Integrate in Process®
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Practical Master Plans Needs to Addresses:
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Comprehensive Engineering P

Address Multiple Objectives
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Generalized Master Planning F

o O |eme |2 G
Establish AB:'%':E — Alterré?tlves Prepare
Objecti Conduct rmulate Pl
> Jeg( Ve P In\?:nttcl)cry I & | Alternatives [»|  Select Imp?:m. E In};?;im. K|
Standards Prepare The Program
Forecasts A Recomm. A
A A I Plan A |
l | - | '
-> ! I : A | : >
I | |
| ' I | ' |
| | | | | [
\ 4 \ 4 \4 \4 \ 4 \4
> PUBLIC INTERACTION PROGRAM >

PACE



General Background DeC|S|on3 v

Analysis

A Consider possible

|dentify the decision situation and understand objectives

conseqguences of a decisio
rather than just predicting
the most likely
conseqguence

A Defineobjectives and
options for decision makers

A Assess key uncertainties

A Models used to forecast
possible consequences

A Compare possible
~consequence to 0 ﬁﬁtlves

v

ldentify alternatives 4

v

Decompose and model the problem

v

Choose the best alternative

v

Sensitivity Analysis

Yeas

Is further analysis
needed?

Implement the chosen alternative
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Engineer Decision Making Pro€esses
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1) DEVELOP INPUTS

2) EVALUATE
INDIVIDUAL
PROJECTS

3) PRIORITIZE
INDIVIDUAL
PROJECTS

4) SELECT
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What is MCDA? Apphcable Tool foré

Alternative Planning

A Solving decision and planning problems involving
multiple criteria

A Structures complex problems well and leads to
more informed / better decisions

Al K2 2 80ASaT) a | ffranSsatisflavinilaldeS
alternatives
I Abllity to rank / sort / prioritize alternatives

A Difficulty originates from presence of more than
one criterion

A Multiple methods of solving MCDA problem
including Analytical Hierarchy Process (AHP)
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Analytic Hierarchy Process {z

A AnalyticHierarchy Proces6AHP) is a technique for

A

oroblem.

nandlingcomplex decision makingxercises.

nsteadof prescribing a "correct" decision, the
process helps the decision makers find the one that
pest suits their needs given their understanding of the
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Situations AHP can be Applied-or

Improved Decision Making"

A Choice- The selection of one alternative from a given set of
alternatives, usually where there are multiple decision criteria
Involved.

A Ranking Putting a set of alternatives in order from most to least
desirable

A Prioritization - Determining the relative merit of members of a set

of alternatives, as opposed to selecting a single one or merely
ranking them

A Resourceallocation - Apportioning resources among a set of
alternatives

A Benchmarking Comparing the processes in one's own
organization with those of other besbf-breed organizations

A Quality management Dealing with the multidimensional aspects
of quality and quality improvement

A Conflictresolution- Settling disputes between parties with
apparently incompatible goals gpositions
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Process (AHP)

A Mathematical method based on
comparingpairs of alternative (1)
solutions and (2) criteria

A Decomposes problem into hierarchy of
sub-problems

A Converts comparisons to numeric% AHP
values (weights or priorities) used
calculate a score for each alternatiy

A Consistency Ratimeasures how
consistent the judgments have bee
relative to large sample of purely
random judgments

I CR much imxcess of 0.Indicates
judgments untrustworthy

s e
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Crit.1 Crit.2 Crit. 3

Alternative Alternative
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Principles of Analytical \ :

Process (AHP)

A Mathematically based
solution of an Eigen valu
problem

A Results opair-wise
comparisons arranged in
matrix

A First normalized Eigen
vector of the matrix give
the ratio_scale(weighting)

A LargestHgen value
determines the
consistency ratio
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Determine criteria or project
objectives

Define the set of alternatives

Evaluate characteristics of the
different alternatives ~
(attributes and predicted
effects)

Define numerical scale for
comparison analysis

Perform numerical pairwise
comparison for all factors

. Calculation of relative weights

~of the factor (eigenvector)




Relative Scale
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Create a table and list the criteria in rows on the left side
and in columns across the top

In cells where identical criteria intercept (diagonal) enter
I OFtdzS 2F amé

Working row-by-row determine whether therow is more
important than the columnusing the rating scale

Criteria |Experience| Educaion | Charisma | Age Priority

Experience 1 4 3 7 0.547

Educaton | /4 1 1/3 | 3 |0.127

Charisma 1/3 3 1 5 0.270

Age 17 P S| 1/5 | 1 |[0056

Sum of F’r_iorities 1.000 — —
Inconsistency 0.044 PACE
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Enter the number (weight) if the row is magre important than the
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Important

If the column is more_important than the row, use the inyerse. For
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Continue until all cells in table filled
Calculate thesigenvectorsto determine the relative weightings of each

of the criteria
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Different Phones , Selection Preferences

Benefits of AHP

A Convertssubjective assessments of relative importance into a set
of overall scores or weights

A Offers a team activity where members must decide on the relative
- importance of one factor against another

A Easily removes emotions and helps in making better decisionsasg




3 different
cell phones

4 criteria:
guality, battery
life, design, and
other features



AHP Example: Cell Phone Selettior
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Example: Construct Pairwise Ciiteria
Comparison Matrix

Quality Battery Life Design Other Feature
(9) (BL) (%) Ly

Quality
(Q)

Battery Life 1
(BL)

Design 1
(D)

Other Features )
(OF)
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Initial Pairwise Criteria Comparisons

Matrix L

A Principal diagonal contains values of 1 since
each factor is as important as itself

A Apply the scale to determine the pairwise

rating

i/ 2YLI NA&a2y SEFYLE S NI 0.
GvdzZ £ AGec¢€ g KSNBE ol ausS
important or a value of 3 in cell BL,Q and then 1/3
In cell Q,BL

i/ 2YLE NAaz2y a5SaArdyée ga.
N} SR aYdzOK Y2NBE AYLIRZI
=5) Q,D and the inverse 1/5 for D,Q
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Example: Overall Criteria Ma*trlx

Quality Battery Life Design Other Feature
(9) (BL) (%) Ly

Quality
Q)

Battery Life 3 1 5 1
(BL)

Design 1/5 1/5 1 1/5
(D)

Other Features 1 5 5 1
(OF)




Value Vector for Criteria Welg?\{&.

Approximation for Solving Eigenvectors

1. Multiple entries in each of the matrix
2. Take the i root of that product

A Gives very good approximation to the correct
answer

3. N root are summed

4. Sum is used to normalize eigenvector
elements to add up to 1.00.
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Relative Value Vector (RVV)

Quality SEEY Design Other Nt Root Eigen
(@) Life (D) Features | of Product| Vector
(BL) (OF) Value

1/3

Quality 0.293 0.058
Q)
BaLt_:cery 3 1 5 1 1.316 0.262
Ife
(BL)
D((%Si)gn 1/5 1/5 1 1/5 2.279 0.454
g Other 1 5 5 1 1.136 0.226
Features
i (OF)
= 1oTALS 5.024 1.00
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Next Step- Pairwise Comparisofi-e

S A\ : X
\|" . . \ .,‘ .
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Alternative cCell Phones o
A Require 4 pairwise
comparison in terms of
X,Y,Z phones
X 1 S 9 0.751 performance for each of
Y 1/5 1 3 0.178 the four criteria
Z 1/9 1/3 1 0.071
Battery Life Design Other Features
X 0.480 X 0.077 X 0.066
Y 0.406 Y 0.231 Y 0.615

Z 0.114 Z 0.692 Z 0.319



A Multiply Relative Value Vector by Option Performance Matrix to
get the optimum alternative ranking

Eigen
Vector
(W=0.232)| (W=0.402)| (W=0.061)| (W=0.305)

X 0.751 0.480 0.077 0.066 0.392

Y 0.1/8 0.406 0.231 0.615 0.406

0.071 0.114 0.692 0.319 0.204




Cell Phone Example Summa- of e

AHP Results
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