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INTRODUCTION

Risk

 The objective of this work
focuses on the evaluation of
identified risks, analyzing basic
tools to assist risk management.
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INTRODUCTION

Assessment

Risk

 A methodology is proposed to
determine the levels of
Consequence and likelihood of
occurrence of the programmatic
risks, the evaluation of which is
highly dependent on the
evaluator’s subjectivity.
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INTRODUCTION

Assessment

Tools

Risk
 Tools are proposed as fuzzy

logic in combination with the
AHP method, to estimate the
level of risk in a systematic way,
which reduces subjectivity in
decision-making.
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RISK ANALYSIS

 It is the structured process
that identifies and evaluates
the potential risks that may
affect the objectives of a
project before deciding what
treatment may be required.
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RISK ANALYSIS

 As part of the risk management
process, after identification, each
risk should be assessed by assigning
a rating of the potential
consequences and the likelihood of
its occurrence. The assigned values
are based on the best judgment of
the risk owners and the Risk
Management Team, who have the
power to make the decision to
ensure corrective actions at the
appropriate time.

 This part of the process is subject
to the experience and value
judgments of the individuals
involved. This research focuses on
the Evaluation process by proposing
a method to reduce indeterminacy
in evaluation judgments.
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EVALUATION
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 In the traditional risk
assessment methodology, once
risks have been identified, they
should be classified according to
two dimensions: consequences
and likelihood of occurrence,
these factors will be entered into
the risk matrix in order to be able
to classify them according to a
colour code.

 It is proposed to perform this
assignment using the AHP
technique, in addition to using
the experience of the risk
assessor and/or the available
historical data, a relative
numerical value can be obtained
for the levels of consequence and
likelihood of occurrence.



METHODOLOGY
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 The proposed method 
follows the theory of 
AHP with certain 
variations in the 
variables and changing 
the objective according 
to the result to be 
obtained. 

1. Establish and 
determine the 

elements of the 
structure.

2. Prioritize diverse 
risk factors,.

•Pairwise comparison 
matrices

3. Determine the 
consistency

4. Get the overall 
value for the goal.

•A value of L-C is 
obtained



METHODOLOGY
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 At this point a fuzzy risk
matrix has been
constructed in order to
evaluate the values of L-
C obtained.

 The steps in the
construction of the fuzzy
matrix follow the theory
of fuzzy logic.

 Available computational
tools were used.

5. Determining 
membership 

functions

6. Building the logical 
rulesReference: G. W.Wu, , and H. Zhou, Implemented by Toolbox

Fuzzy logic



METHODOLOGY
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 It is possible to obtain a 
numerical value related 
to the level of risk by 
aggregating the values of 
L-C to the fuzzy risk 
matrix.

 The value is calculated 
by the centroid method

7. Evaluation, Risk 
Aggregation.

8. Determination of the 
level of risk



TESTING

 To test the method we proceed to
generate the structure that will serve
to exemplify the use of the AHP
technique.
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Determine the hierarchical structure



TESTING

 Because it is difficult to
compare several alternatives at the
same time, a solution is the pairwise
comparisons.

 In all cases the consistency ratio CR
was checked <10%.
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CI= 0.0216

CR= 0.0372

CI= 0.0179

CR= 0.0309

CI= 0.0354

CR= 0.0611

C1 R1 R2 R3

R1 1 1 5 7 0.51724138

R2 1 1 3 5 0.36945813

R3 1/5 1/3 1 1.53333333 0.11330049

 
 

 
  
 

  

C2 R1 R2 R3

R1 1 1/5 1 2.2 0.16256158

R2 5 1 3 9 0.66502463

R3 1 1/3 1 2.33333333 0.17241379

  

 
  
 

  

C3 R1 R2 R3

R1 1 1/5 2 3.2 0.20125786

R2 5 1 5 11 0.6918239

R3 1/2 1/5 1 1.7 0.10691824

 
 

 
  
   

G C1 C2 C3

C1 1 3 0.5 4.5 0.36986301

C2 0.333333333 1 0.333333333 1.66666667 0.1369863

C3 2 3 1 6 0.49315068

  
 
    

R1 0.517 0.163 0.201 0.370 0.313

R2 0.369 0.665 0.692 x 0.137 = 0.569

R3 0.113 0.172 0.107 0.493 0.118

  

 
     

 
  
 

  

 
     

 
    

 
  

 Finally the following values were
obtained:

C L

R1 0.313 0.636

R2 0.569 0.198

R3 0.118 0.167

 Getting the Global Values

Get the values of L-C



TESTING

 The values of L-C are entered into
the fuzzy matrix.

 Finally a number is obtained which
relates the linguistic variable to the
level of risk:
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Aggregation to the diffuse 
matrix

Determination of the Risk 
Level

Output Data Fuzzy Matrix Linguistic variable

R1 0.348 medium

R2 0.336 low

R3 0.125 low



CONCLUSIONS
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CONCLUSIONS

 A risk-computing methodology has been

proposed, using modern techniques of fuzzy

logic and decision-making, to fill the gap of

uncertainties and grey areas in the

determination of risk thresholds

 The diffuse logic is the logic of indeterminacy

and uncertainty, therefore risk management is

just a discipline suitable for its use.

 Risk assessment follows a (diffuse) but

unique rule independent of the user’s

judgment. This depersonalization of the risk

matrix makes the analysis more accurate.
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 This paper does not analyze methods for the

identification of risks or hazards. It focuses

only on the assessment of the level of risk. The

identification of potential project threats is

beyond the scope of this research.

 The methods described here are the first

approximation of this research, it is proposed

as future work to develop a tool that

contributes to the management of the

agency’s new projects based on this

methodology..
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