
The Analytic Hierarchy Process (AHP)

Faculty of organization and informatics
University of Zagreb 

Croatia

izv.prof.dr.sc. Nina Begičević Ređep, Ph.D.

Business decision making course

http://images.google.hr/imgres?imgurl=http://smotra.unizg.hr/en/sudionici/images/foi.jpg&imgrefurl=http://smotra.unizg.hr/en/sudionici/foi.html&usg=__BlB-kHrHlizKv3VLjvU2H_fJ3To=&h=244&w=326&sz=21&hl=hr&start=3&um=1&itbs=1&tbnid=WiiBPXMMcrTbrM:&tbnh=88&tbnw=118&prev=/images%3Fq%3DFakultet%2Borganizacij%2Bi%2Binformatike%26hl%3Dhr%26sa%3DN%26um%3D1
http://images.google.hr/imgres?imgurl=http://smotra.unizg.hr/en/sudionici/images/foi.jpg&imgrefurl=http://smotra.unizg.hr/en/sudionici/foi.html&usg=__BlB-kHrHlizKv3VLjvU2H_fJ3To=&h=244&w=326&sz=21&hl=hr&start=3&um=1&itbs=1&tbnid=WiiBPXMMcrTbrM:&tbnh=88&tbnw=118&prev=/images%3Fq%3DFakultet%2Borganizacij%2Bi%2Binformatike%26hl%3Dhr%26sa%3DN%26um%3D1


The AHP

• The Analytic Hierarchy Process (AHP) (Saaty, 1980) is 
well known multi-criteria decision making method

• The AHP is a powerful and flexible decision making 
method which helps people to set priorities and make 
the best decision when both qualitative and 
quantitative aspects of a decision need to be 
considered. 

• The AHP deals with intangible factors and derives 
measurements for them by using judgments and pair-
wise comparisons with the participation of many 
people who provide the judgments individually. 
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The AHP

• AHP is one of the most widely exploited decision 
making methods in cases when the decision (the 
selection of given alternatives and their prioritising) is 
based on several criteria (sub-criteria). 

• Complex decision problem solving, which this method 
uses, is based on the problem decomposition into a 
hierarchy structure which consists of the goal, the 
criteria, sub-criteria and the alternatives.

• The AHP can combine judgments into a single 
representative judgment for the group and also 
including the importance of the individuals themselves.
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The AHP applications

• AHP is one of the most widely exploited decision 
making methods in cases when the decision (the 
selection of given alternatives and their prioritising) is 
based on several criteria (sub-criteria). 

• Complex decision problem solving, which this method 
uses, is based on the problem decomposition into a 
hierarchy structure which consists of the goal, the 
criteria, sub-criteria and the alternatives.

• The AHP can combine judgments into a single 
representative judgment for the group and also 
including the importance of the individuals themselves.
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THE AHP METHOD
Applications – EXPERT 
CHOICE

Project & Product Management

Strategic Planning & Budgeting



Medicine

Sport

THE AHP METHOD
Applications – DECISION 
LENS



The AHP – four steps

• The method application can be explained in four steps:

1. The AHP enables decision makers to structure 
decisions hierarchically. The overall goal of the decision 
is at the top of the model, evaluation criteria in the 
middle levels, and alternative choices at the bottom.
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The AHP – four steps

2. Decision makers begin the procedure of pair-wise comparisons 
on each hierarchy structure level in order to determine the 
relative importance of elements on each level (Saaty-es 
fundamental scale of absolute numbers). 

3. On the basis of the pair-wise comparisons, relative significance 
(weights) of elements of the hierarchy structure are calculated 
(calculation of relative priorities for criteria), which are 
eventually synthesized into an overall priority list of alternatives.

Decision maker is allowed to change preferences and to test the 
results if the inconsistency level is very high. In cases where 
inconsistency is above 10% it is recommended that the criteria 
and judgments be revisited (inconsistency ratio < 0,10).
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The AHP – four steps

4. The sensitivity analysis. 
Sensitivity analysis is used 
to determine how the 
priorities of the 
alternatives change with 
respect to the importance 
of the criteria.
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The AHP 
Saaty-es fundamental scale of absolute numbers

BESI conference, Nassau
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Program tools - AHP

• The AHP is implemented in the program tools:

• Decision Lens software - http://www.decisionlens.com/

• Super Decisions software - http:// www.superdecisions.com/

• Expert Choice software - http://www.expertchoice.com/

• EC and DecisionLens in versions for individual and 
group decision making.
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Software DECISION LENS

https://www.decisionlens.com



Software SUPERDECISIONS

https://www.superdecisions.com



• Hierarchy tree

• Pair-wise comparisons

• Criteria weights, Alternative priorities

• Sensitivity analysis

Software SUPERDECISIONS

https://www.superdecisions.com



15



Group decision making using keypads 
supported by Decision Lens

• The group decision making with keypads is a newer but proven 
pair-wise comparison process. 

• Decision Lens is a tool designed to support the AHP group decision 
making and it enables:

 the process of accepting the judgments from stakeholders (using 
wireless keypads) that are at the same time at the same place 
or remote decision making, 

 it synthesizes judgments from multiple stakeholders, 

 tracks each team member’s judgments, 

 weights team members and

 evaluates outcomes based on team member characteristics.

• The Response-Key keypads allow the members of a group to 
respond to posted questions and express preferences by pressing 
one of fifteen keys which present the intensity of importance on the 
Fundamental scale.

• After each individual provide his/her own judgment, members’ final 
judgments are combined by taking the geometric mean (Aczel & 
Saaty). 16



• Group decision making using keypads supported by Decision Lens 
uses two highly effective techniques to help groups come to the 
best decisions:

 First, it improves individual decision-making skills of each 
participant, leading them through structured process of 
decision making and eliminates the complex nature of decision 
making. Pair-wise comparisons enable the participant to focus 
on the relative importance of a particular element on a 
decision. 

 Secondly, it enhances group collaboration by bringing together 
participants from various areas of expertise. 

• The AHP based group decision making with keypads encourages 
full participation by collecting input from all the participants 
throughout the entire process. They are sharing responsibility and 
getting better results. 

Group decision making using keypads 
supported by Decision Lens
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• Critical factor is a good organization of a group decision 
making event.

• Some of the central points are:

 identification of right number and accurate expertise of 
participants, 

 identification of skilled facilitator, 

 modeling of decision hierarchy on a way that the number of 
criteria on any level should be limited to no more than nine 
since studies have shown that humans are unable to deal 
with more than nine factors at one time (Saaty, 1980). 

 comprehension and motivation of participants

 securing an adequate infrastructure

 to assemble the right number of participants to represent 
stakeholder positions and provide required expertise (for 
productive discussion not more than 15-20 participants).

Group decision making using keypads 
supported by Decision Lens
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The strengths of the proposed approach include the following:

• It generates better decision making through consensus and consistency.

• The application combines a easy-to-use interface with an advanced, proven 
analytics engine to ensure that participants are making better decisions 
faster. 

• It is ideal for individual or group settings.

• It is the simplest method for collecting and immediately reporting group 
response.

• Decision makers can personally indicate their opinions but system 
synthesize judgments from multiple stakeholders but also report and 
analyze each team member’s judgments.

• System can weight team members and evaluates outcomes based on team 
member characteristics.

• The results of the group decision making with keypads incorporates 
knowledge of all stakeholders in the process of group decision making, and 
we must take in account that a group can generate a higher number of 
ideas and usually know more than an individual does. 

• System setup typically involves handing a keypad to every participant which 
allows fast, reliable, safe and attractive installation.

Group decision making using keypads 
supported by Decision Lens
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• In the AHP based group decision making we can 
conclude that:

advantages of group decision making surpass its 
disadvantages. 

• Group decision making using keypads:

 speeds up the process of making a decision, 

 it prevents imposing opinion of an authoritative member, 
because every decision maker brings in his/her own 
judgment, and 

 contributes to decrease of conflicts because conflicts are 
possible only in discussion but that does not influence 
individual judgments.
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Group decision making using the AHP



• Decision Lens for 11 participants and top down structuring with 
numerical judgments mode were used.

• Group decision making was lead and supervised by the facilitator, 
who was the only one with the access to the central computer.

• The facilitator entered participants’ names and demographic 
information about each participant and optional passwords and 
coordinated the process of group decision making.

BESI conference, Nassau
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Case study “Ranking of means of state 
support for international projects”



• The whole procedure of group decision making consisted of two 
parts. 

• In first session participants were trained in fundamentals of 
methodology and technical facilities. 

• Then the second part was used to consider the problem that had to 
be solved and to do “real” decision making using keypads. 

• The whole exercise took approximately 2.5 hours.  

BESI conference, Nassau
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Case study “Ranking of means of state 
support for international projects”



• Results of group decision making in Decision Lens: 
objective’s relative significance, gained by judgment 
synthesis of participants included in decision making 

BESI conference, Nassau

23

Case study - Results



• The pair-wise comparisons of the criteria based on the 
Fundamental scale of absolute numbers

BESI conference, Nassau
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Case study - Results



• Inconsistency analysis, which consists of the three most 
inconsistent comparisons. It can be seen that the total 
inconsistency is 0.018 which approves consistency of the obtained 
results because the inconsistency index is lower then 0.1.

BESI conference, Nassau
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Case study - Results



• Results of group decision making:  alternative’s priorities.

• After performing dynamic sensitivity analysis, we have proved the stability 
of the obtained ranking. If we change the priority of each criterion for ±5% 
and rank of the alternatives remains unchanged, the ranking of alternatives 
is stable. 

BESI conference, Nassau
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Case study - Results



 Such a group decision making enables:

 multi-criteria analysis,

 increases and systemizes knowledge on the problem,

 motivates decision makers, 

 leads to more analytical results,

 captures and incorporates diverse viewpoints,

 speeds up the decision-making process.

• The AHP based group decision making allows the 
decision makers to make critical decisions faster and 
more effectively in a way that truly captures their 
priorities.
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Advantages of the AHP group DM



1. To identify the problem – description (business DM, IT 
problems, project management, investments, project
management, allocation of resources, etc.)

2. To structure problem – goal, criteria, sub-criteria, alternatives
(description)

3. To define decision makers – expertise, weight of their
judgements (description)

4. To develop the AHP model (SuperDecision or Excel)

5. To do pairwise-comparisons

6. Interpretation of individual and group results

7. Interpretation of results (weights of criteria, priorities of
alternatives)

8. Inconsistency analysis

9. Sensitivity analysis 28

Task – homework – 2 members of team
(20 points)



Thank you!

Faculty of organization and informatics

University of Zagreb

Croatia

nina.begicevic@foi.hr
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