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second phase. Decision making in this project is complex
because of the inherent trade-offs between sociopolitical,
environmental, ecological, and economic criteria. Each zone
is a spatial action only if it is defined by its geographical
location, shape and spatial relations [5] .Also most judgment
criteria of the problem under study have a geographical
character. We adopt the approach of coupling between GIS
and MCDA as the latter is favored by this problem.GIS
combined with MCDA methods offer management
possibilities integrating all the parameters related to the
sustainable development of territory [6]. The researchers
focused on this approach since 1999 trying to answer
questions like: What MCDA method to integrate with what
GIS? In what which field the approach is used? What
integration mode is adopted..., hundreds of articles have been
published, to answer these questions, the earlier works are that
of Diamond and Wright (1988), Janssen and Reitveld
(1990),Carver (1991), Langevin et al (1991) [7]. The
conceptual idea on which MCDA-GIS integration work is
based aims is to use the functions of GIS to prepare inputs
necessary for the MCDA methods and GIS presentation
potentialities to visualize the results of the analysis on the map
[8]. Geographic information systems (GIS) are used to model,
store, manage, view, analyze, and represent objects or
collections of spatial objects, with the main feature to consider
the spatial characteristics of these objects as well as
descriptive attributes attached to them [9]. Analytic Hierarchy
process (AHP) is used because it is successfully applied in
the fields of industrial location[10], it is a user-friendly
method and have mathematical properties and it is
understandable by the decision maker. AHP allows total
ranking, it requires a hierarchy of the decisional problem and
a pair wise comparison of decision entities in every node of
the hierarchy [11].
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1.

INTRODUCTION

This work aims to rank the western Algerian industrial zones
programmed by the state to satisfy the expectations of
investors. The objective is to reach the economic regional
balance and population stabilization with respect to the
environment. Policy makers should soon act focusing on
depth analysis of the environmental, socioeconomic and other
criteria (factors, constraints) to carefully carry out their
selection to end without risks. Issues related to the context are
analysis problems of zonal aptitudes in a larger context of
decision support. They involve information with two
fundamental properties which constitute territorial information
[1], [2]: the dependence on the geographical location and the
spatial covariance. Chaotic zoning to solve such problems
can cause epidemiological change and deterioration in
citizen’s health. The linear model of Simon (intelligence,
design, and choice) and its extensions are insufficient to
respond to the complexity of these problems [3], [4]. Three
phases: Choice of zones, ranking them and choice of
architectural variant constitute the global proposed decisional
process for an eventual solution. We focus here only on the

Pair wise comparison matrices required by AHP [12] are built
on the basis of a performance table made for the same case
study but using an outranking method. Action assessment
according to geographic criteria is based on an important
feature of GIS: Mapping, this discipline is the first step of
spatial analysis; a map is a model of reality that contains the
geometric representation of objects and categories of objects
with graphical and semiotic logic [6]. For example the seismic
value of a zone derives from its geographical position on the
seismic map of Algeria. RAHP (Ranking AHP ) unit is
developed for total ranking; the best zones are obtained while
visualization is realized by GIS-IZ unit (Geographic
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Information System for Industrial Zones) on map before and
after ranking. Before aggregation by AHP, if ... then… rules
set specified to this case is used to reduce the number of
criteria, this reduction improve results and reduces the
complexity. When adopting GIS-MCDA approach in this
case, a mixed integration mode is proposed. We encountered
many problems such as the choice of the appropriate MCDA
method? The subjectivity and hesitance of decision makers in
pair wise comparison of decision entities involved in this case
study? To solve the second problem we will engage data
mining |13]. The rest of this article is presented as follows.
Section 2 is devoted to related works, Section 3 and 4 are
devoted to the GIS-MCDA integration approach and AHP ,
the global decision process system component architecture
and the proposed approach with decisional process are in
section 5,6,7,8 a case study is illustrated in section 9, we end
with a conclusion and perspectives.

2.

site is a critical decision that could significantly affect the
profit and loss of the project under investigation, for this,
analysts must strive to determine the optimum location. The
proposed approach entails two phases: screening and
evaluation, the author integrates three decisional tools: Expert
system (SE), Geographic information system (GIS) and multicriteria decision analysis module using COM (Component
Object Model) concept for connecting them. His objective is
to identify the optimum site for a power plant facility that
should serve a potential metropolitan area. Visual Rule Studio
is used to develop the expert system, ArcGIS 8.2 to provide
GIS platform, and Microsoft Excel 2002 to provide tools to
implement AHP. In [17] Authors following the work cited
above value the good selection of an Industrial Site and
estimate that 80% of data used in this field by managers are
geographical in nature, they feel that synergistic effect
generated by coupling GIS and MCDA contribute to the
efficiency and quality of spatial analysis for industrial zone
selection. They propose GIS based MCDA architecture in two
phases: Screening and evaluation and result with raster and
vector output suitability maps generated by ARCGIS using
AHP and WLC (Weighted Linear Combination) method. In
[18] where comparing AHP and PROMETHEE II for
selecting best techniques used in building. Author concludes
that PROMETHEE II is the appropriate method since its
results are consistent, easy to understand and requires less
information from decision makers. In [19] the objective was
to estimate the ecological values of the Piedmont region of
northern Italy and generate maps for use as assistance with the
decision variables in the field of planning and land
management to protect environment and echo systems. In [20]
the purpose was to find a suitable geography to lay the
vegetable water (waste water from the olive crushing). In [21]
the objective is to measure the vulnerability of forest habitat
interfaces, the authors used the AHP method to treat six
decision criteria (layout, topography, vegetation structure,
habitat structure, properties of buildings, socio-economic
structures). They proceeded to map the vulnerability of each
criterion by using ARCGIS. In [22] the goal is to alleviate the
dissatisfaction of some group of citizens when planning a
linear park section of less than 15 km from the new port area
of Quebec. Another work that is within the scope of energy
diversification is to design a MCDA-GIS model to guide a
project on wind energy in Canada [23].In [24] risk index,
factor and cost are the main criteria used to determine the
preferable route of power transmission line(PTL) using
conjointly AHP and PROMETHEE. GIS and MCDA are
used synergistically to generate the best solution. In [25]
Authors couple AHP and OWA(Ordered Weighting
Averaging) with GIS for mapping accessibility patterns of
housing development sites in Cammore Alberta. The proposed
system support Housing developers to trade off between
benefits and costs to access facilities by residents.

RELATED WORKS

GIS-MCDA integration works have increased since 1990. We
distinguish between theoretical research and applied research.

2.1 Theoretical research:
Salem in [8], [4] indicates the limits of GIS in tackling spatial
decision problems and underlines the necessity of GIS-MCDA
integration indicating the modes and integration directions. He
concludes with a proposal integration strategy that addresses
the limitations of the past works. In a survey of the literature
on GIS based multi-criteria decision analysis since 1990 until
2004 done by Malczewski [7], after assumption that spatial
decision problems give rise to the GIS-based multi-criteria
decision approach the author confirm that in the context of
the synergetic capabilities of both GIS and MCDA that the
theoretical and applied research on GIS-MCDA advance ,the
majority of articles were analyzed, identified and categorized,
of 259 articles inventoried, there is 34 (4.7%) that uses
Analytic Hierarchy process (AHP), in terms of geographical
representation mode , 47% uses vector mode. Lidouh [14] also
investigates recently on the motivation behind MCDA and
GIS integration and interrogates: what this integration is
exactly needed for and if it is really interesting to invest
labor in the development of such solutions. In [15] when
developing a Decision Support System to identify strategically
located land for land reform in South Africa, the author gives
new article statistics since 1990 up to 2015 showing the
Increase in using the approach, the author also highlights the
fact that when integrating two separate fields one not only
gets the advantages of each of them but also their
inconveniences. In
[2] F.Joerin links between land use
planning and GIS-MCDA integration and affirms that GIS
and multi-criteria analysis constitute a very interesting
package for land management.

3.

INTEGRATION BETWEEN GIS AND MCDA

Spatial decision problems constitute a large part of decisionmaking problems. This category of problems is characterized
by geographic data with spatial attributes (coordinates,
shape...). Spatial problems whose complexity is related to the

2.2 Applied research:
In [16] after declaration that the selection of an appropriate
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made by GIS independently (indirect integration) while
visualizing function is integrated directly in the MCDA
Module and is considered as a finality of the decision analysis
(fig 1).

heterogeneity of data and concepts mobilized to model the
geographical reality often have a multi-criteria aspect [5].
Geographic information systems (GIS) are important for the
analysis of decision problems where the geographic
components of the data are considered. GIS is primarily an
explanatory help tool for decision. Multi-criteria Decision
Analysis methods provide the techniques necessary to
structure and evaluate alternatives according to defined set of
criteria and proposed weighting. GIS research areas and multicriteria decision analysis methods for decision support are
distinct but they help each other to get the best spatial decision
problems solutions taking into account the complexity that
lies in the following points: (i) the multidimensional and
interdisciplinary nature which is difficult to formalize, (ii) the
involvement of several persons and institutions, generally
with preferences and diverging objectives, (iii) the need to
define multiple conflicting criteria whose importance is not
the same [8]. The solution of such problems generates a
spatial multi-criteria decision. Most of the involved
geographical criteria must be mapped for decision makers.
Alternative also, must be mapped and displayed. The spatial
multi-criteria analysis for decision aid needs spatial and
descriptive data both for imposed criteria and considered
alternatives. All data are processed and aggregated in one
hand by the MCDA using appropriate decision rules and by
GIS for spatial analysis and mapping in the other hand.
Therefore, the two tools are used interchangeably [7]. The
conceptual idea on which the GIS-MCDA integration is based
is to use the capabilities of GIS to prepare inputs necessary
for the implementation of a multi-criteria method and exploit
the potential of GIS for presentation to see the results of the
analysis on maps [8]. Below some arguments in favor of the
integration or coupling [8], [7], [5].
-

-

-

Figure1. GIS-MCDA proposed mode

4.

AHP

In [26] there is recognition of the variety and complexity of
multi-criteria analysis methods, to remedy this, the authors
have made scanning and classification of all methods. The
classification leads to the following classes:
-

To solve a spatial decision problem we need to
consider both spatial and decision components
problem.
GIS is well suited for the representation of decision
problems with spatial reference but it fails to take
into account the multi-criteria decision dimension of
the problem.
MCDA allows formulation and modeling of spatial
problems but it is limited to represent the spatial
dimension of this problem.

Non-compensatory Aggregation methods
Weighting methods (AHP…)
Compensatory aggregation methods
-Outranking methods(ELECTRE,
PROMETHEE,…)
Mathematical Programming Method.
Heuristic methods (MOLA, GA, SA ...)

Among these methods AHP, ELECTRE and PROMETHEE
allows ranking. Our choice is AHP because it is a popular
method , it is successfully used in the fields of industrial site
selection . AHP is based on the additive weighting model
and can be used in :

GIS-MCDA approach is applied with a rate of 72.4% in the
field of territorial and environmental management, transport,
urban planning, waste management areas, hydrology and
agriculture. 30% of treated decisional problems involve
susceptibility or suitability analysis [7]. Among the questions
related to the approach there is the lack of a related
maintenance policy, absence of correlation between the
problem, the aggregation rule and GIS. There is also an
ambiguity related to the integration mode of the two tools. [8]
Has proposed three integration mode (a: Indirect Integration,
b: Built Integration, c: Complete integration).

-

GIS environement in the same way that the WAC
(Weigted Additive Combination) method

-

Agreggate the priority at every node of the
arboresent hierarchy structure including the leaves
which represent alternatives.

After structuring problem in arboresent hierarchic structure ,
ssential pillars of AHP are [27]:

In this paper a mixed integration is proposed, preparing
geographic criteria to support decision maker in weighting is
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-

Additive synthesis of priorities, leading to a vector
of multi-linear forms as applied within the decision
structure of a hierarchy.

-

Allowing rank preservation (ideal mode) or allowing
rank reversal (distributive mode)

economy. A major obstacle to this problematic is the lack of
suitable industrial site. In this optic enters the project of
building 49 industrial zones in Algeria after analysis of a great
number of proposed zones . Industrial site selection is
complicated while it
is based on conflicting criteria as
political needs, socioeconomic
and
environmental
recommendations. The process begins with the central policy
levels where lots of data are at their disposal for selecting
zones among a significant number of proposed ones. The
second step consists of the local administration screening, less
number of zones results from this step. At last the role of the
analyst to confirm or criticize the choice, Fig3.

The significant number of pair wise comparison (matrix) can
cause inconsistencies related to non-respect of the transitivity
where the use of If… then… rules to reduce the number of
criteria and consequently the number of pair wise comparison
matrices.
5- If … Then … rules :
The kind of preferential information modeled by if … then …
rules (decision rules) seems to be close to the natural
raisoning of decision maker. Production rules can be used
alone to tackle decisionel problem. In [28] the author presents
an approach called Dominance based Rough Set Approach
(DRSA) based on if … then rules and dominance principle .
Author in [8] proposes a module based on rules for choosing
the appropriate method according to the proposed problem.
The rules cover three categories of facts: The characteristics
of spatial decision-making problem, characteristics of decision
makers and characteristics of the method itself.

Figure 3. Selected zones process

The simplicity of formulating rules facilitate for experts and
scientists to formulate their knowledge. Author in [29] has
developed and implemented a rules base for selection of
landfill sites in Switzerland, he raised practically the problem
of explosion in the number of rules needed for this specific
case (for 10 criteria there is 310 combinations). To find the
weight of deducted criteria (criteria in conclusion) he adds the
weights of basic criteria (criteria in premises) without
returning to the decision maker.

7- PROPOSED
APPROACH

SPATIAL

DECISION

MAKING

The proposed approach consists of two phases: Screening and
evaluation as explained below and depicted in Fig 4.
-

Screening phase : After the choice of zones over the
decision-making process as defined in the preceding
paragraph, zones studies begins by collecting data
about criteria and actions from geographic , socioeconomic and climate databases as archives of
regions, the maps for the criteria are built using GIS.
A field of expertise is available for the decision
maker. A hierarchical tree of all the decisional
Elements (criteria and alternatives) is built according
to the recommendation of the AHP method. The sons
of each node of the tree are pair wise compared by
expert and decision makers.

-

Site evaluation phase: consist of the total ranking
by combining AHP and a rules base specific for this
case study GIS-IZ ensures the display of these zones
(actions) with their rank on the map of Algeria before
and after decision-making.

It seems advantageous to combine the MCDA techniques with
rules base. The rules base serve as a filter that perform a
pretreatment of information and consequently reduce the
amount of information to be processed by MCDA Fig 2.

Figure2. Combining multi-criteria analysis and rules base
inspired from [29]

8- PROPOSED SPATIAL
SYSTEM (SDSS):

6- ZONE SELECTION PROCESS

DECISION

SUPPORT

Inspired from the general Decision Making Support System
Architecture in [30], taking into account the geographical
aspect of data, the DMSS have the architecture shown in
figure 4.

The economic experts affirm that industrial development and
creation of medium and small enterprises at the territorial
level is primordial to create a new economy replacing the oil
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Figure4. Framework of proposed approach

to rules such as in [26]: If ( Distance of High voltage line >
10 m from the zone) then (suitable zone) else (unfit zone).
The ability of a zone is calculated using the intersection of
several indices. IAPT, j = C1, j∩C2, j∩… ∩Ck, j where Ck,j is the
aptitude binary value of the criterion k for the zone j. The
result is discussed, commented and complemented by
negotiation.

DMSS Inputs: include a data base of pertinent decision data
and a geographic database for actions and geographic criteria,
a rules base and an appropriate solution method (AHP in this
case).The decision maker utilizes computer technology via a
users interface to access at various bases or execute the
processing.

Second phase (Aim of this paper): It is the total ranking of
zones using conjointly If … Then … rules and AHP.
Technical criteria allowing the use of an objective expertise
are reduced using a set of adequate rules , we have in result
criteria with subjective importance whose values are derived
by rules base .After this step AHP deal with a reduced
subjective criteria. AHP is a subjective method because it

DMSS Processing: Process in three phases.
First phase: Is a zonal aptitude analysis such analysis is at the
heart of the Processes involved in planning and is a major
component of spatial decision making support [6]. The
Boolean zoning used belongs to the class of noncompensatory aggregation methods which operates according
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required in input, pair wise comparison matrix for each node
of the problem hierarchy. Third phase: Consist to choose one
of three available architectural variants, the selection criteria
are the architecture, the management cost, the number of
fragmented islands and the types of planned investments.

geographical position (latitude and longitude) using GeoTools in three steps.
1- Introduce the file with shape file (SHP) extension, which
represent the Algerian administrative division Geoset.
2- Insert another file with same extension representing
industrial zones.

In DMSS processing, Gis-ZI module ensures display of these
zones before and after each decision-making phase. To
accomplish this task the vector mode is adopted, each
industrial zone is considered as geographical entity of the
abstract spatial type "POINT" it is implemented with their

3- Make a projection between the two thematic maps.

Figure 5. General System Architecture.
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DMSS Outputs suggest a rank for each zone in map Figure 6.
A rank constitutes an important data for decision maker
processing.

Figure7. Criteria hierarchy
Figure 6. Main visualizing interface

(C1): Risk groundwater pollution.
(C2): fauna and flora problem.
(C3): Noise citizens.
(C4): Seismicity.
(C5): Flood.
(C6): Temperature.
(C7): Rainfall.
(C8): bioclimatic Floor.
(C9): Cost management
(C10): equipment and development potentiality
(C11): Transport Infrastructure

9. CASE STUDY
9.1 The set of actions:
Of the 41 industrial zones created through the entire national
territory by ANIREF [31] our study has focused on the
industrial areas of western Algerian. Each zone is an action
(A1: Maghnia, Tlemcen. A2: Sidi Bel Abbes. A3: Ras Elma,
SidiBel Abbes. A4: Sidi Ahmed, Saida. A5: Horchaia,
Naama.)

a number of criteria are geographic as exposed in fig 8, fig9.
The decision maker or analyst refers to the thematic maps of
these criteria and geographical positions of alternatives on
these criteria maps to give the pair wise comparison matrices.
For other criteria the analyst refer to the performance table
[31]

9.2 The criteria:
Criteria used in this study were classified into four categories:
natural risks, socio-economic, environmental impact and
climate characteristics. According to these categories, 11
different evaluation criteria are defined. Figure 7 shows the
hierarchy of criteria of judgment.

Figure8. Seismic classification of Algeria
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Figure9. Bioclimatic Floors of Algeria [18]

9.3 Rules base

c-

Rules base must be developed with the help of expert since
the deductions must be based on the field expertise. Problems
encountered during development of these rules base are:

d- Difficulty of ensuring the maintenance and consistency
and completeness of the rules base.

a-

There are a lot of possible values for the
premises

criteria in

To overtake these problems, more general rules are considered
and when modeling rules premises, interval values are used
instead of simple values if it is possible. Below the list of rules
used in this case:

High number of rules is necessary when tackling this
problem.

b- A combinatorial explosion when the number of criteria
is elevated.

Environmental Impacts:
Rule structure:
In conclusion rule « impact » (strong, low, moderate)
In premises of the rules, the combination of the following criteria values:
(C1): Risk groundwater pollution (present, absent)
(C2): fauna and flora problem (existent, inexistent)
(C3): Noise Citizen (strong, low)
If (C1= present

and C2= exist and C3= strong)

then (impact = strong)

If (C1 = present

and C2 = inexistent and C3= strong) then (impact = strong)

If (C1= absent

and C2= inexistent and C3= low)

then (impact = low)

In other cases, impact = moderate.

Natural risks :
Rule structure
In conclusion rule « natural risks » (strong, low, moderate)
In premises of the rules, the combination of values of the following criteria:
(C4): Seismicity (low to moderate, low, strong)
(C5): Flood (low, moderate, strong)
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If (C4 = low to moderate and C5 = moderate) then (natural risk = moderate)
If (C4 = strong and C5 = strong)

then

(natural risk = strong)

If (C4 = strong and C5 = moderate)

then

(natural risk = strong)

If (C4 = strong and C5 = low to moderate)

then (natural risk = strong)

If (C4 = low and C5 = low to moderate)

then (natural risk = moderate)

In other case, natural risk=moderate

Climate characteristics:
Rule structure
In conclusion rule « climate characteristics » (favorable, unfavorable, little favorable)
In premises of the rules, the combination of values of the following criteria:
(C6): Temperature (numeric values interval)
(C7): Rainfall (numeric values interval)
(C8): Bioclimatic floor (Arid, Semi Arid).
If ((15 < C6< 20) and (50<C7<200) and (C8 =semi arid)) then (climate favorable)
If ((15<C6<40) and (C7<400) and (C8=semi arid)) then (climate favorable)
If (C6<10) then (climate unfavorable)
If (C6>50) then (climate unfavorable)
In other cases climate = little favorable
IV Socio economic criteria:
Rule structure
In conclusion rule « Socio economic criteria » (very favorable, favorable, little favorable, unfavorable)
In premises of the rules, the combination of values of the following criteria:
(C9): managing fee: (numeric values interval)
(C10): Development potentiality: (encouraging, not encouraging, little encouraging).
(C11):Transport Infrastructurel: (avalable, few avalable, un avalable)
Rule list
If ((C9>3000000000) and (C11= few available) and (C10=not encouraging))
Then (C socio-eco= unfavorable)
If ((C9>3000000000) and (C11= few available) and (C10=encouraging)
Then (C socio-eco= few favorable)
If [(C9>3000000000) and (C11= available) and (C10= encouraging)]
Then (C socio-eco= favorable)
If ((1500000000<C9<3000000000) and (C11= few available) and (C10= encouraging))
Then (C socio-eco= favorable)
If ((C9<1500000000) and (C11= available) and (C10= encouraging))
Then (C socio-eco= very favorable)
If ((C9<1500000000) and (C11= unavailable) and (C10=not encouraging))
Then (C socio-eco= not favorable)
If ((C9<1000000000) and (C11= available) and (C10=not encouraging))
Then (C socio-eco= very favorable)
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Figure10. Criteria hierarchy after reduction by If…Then…rules

comparison matrix of each node is given below according to
SAATY scale.

9.4 Pair wise comparison matrix:
After reducing criteria using if then rules, the pair wise

Table 1. Pair wise comparison Criteria /Criteria
Criteria

Env impact

Nat risk

Climate

S_eco

Impac_Env

1

1/3

4

3

Risq_Nat

3

1

5

3

Climate

1/4

1/5

1

4

Socio

1/3

1/3

¼

1

Total

4.58

1.86

10.25

11

Table 2. Priority calculating for table 1

Env impact
Nat risk

Env
impact

Nat risk

Climate

S_eco

0.21

0.18

0.4

0.27

0.655

Clim
ate

0.054

S_eco

0.072

0.53
0.1
0.18

0.48
0.09
0.024

31

Som

Som/4

1.06

0.26

1.935

0.48

0.604

0.15

0.366

0.09

9%

∑ =1.00

100%

26%

0.27

48%

0.36
0.09

W

15%
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Table 3. Pair wise comparison Action /Action for environmental impact criterion
Action

A1

A2

A3

A4

A5

Som

Som/5

Weight

A1

0.21

0.42

0.23

0.10

0.22

1.18

0.23

23%

A2

0.25

0.21

0.23

0.42

0.27

1.38

0.27

27%

A3

0.21

0.21

0.23

0.21

0.22

1.08

0.21

21%

A4

0.42

0.10

0.23

0.21

0.22

1.16

0.23

23%

A5

0.052

0.042

0.058

0.05

0.05

0.252

0.05

5%

1.00

100%

Total

Table 4. Priority calculating for Table 3
Action

A1

A

A3

A4

A5

A1

1

2

2

1

3

A2

1/2

1

1/2

1 /2

1/2

A3

1/2

2

1

½

2

A4

1

2

2

1

3

A5

1/3

2

1/2

1/3

1

Total

3.33

9

6

3.33

9.5

Table 5. Pair wise comparison Action/action for Natural risk criterion
Action

A1

A2

A3

A4

A5

Som

Som/5

Poid

A1

0.3

0.22

0.33

0.3

0.31

1.46

0.29

29%

A2

0.15

0.11

0.08

0.15

0.05

0.54

0.108

10%

A3

0.15

0.22

0.16

0.15

0.21

0.89

0.178

17.8%

A4

0.3

0.22

0.33

0.3

0.31

1.46

0.29

29%

A5

0.09

0.22

0.08

0.09

0.10

0.58

0.11

11%

1.00

100%

Total

Table 6. Priority calculating for table 5
Action

A1

A2

A3

A4

A5

A1

1

2

1

1/2

4

A2

1/2

1

1

2

5

A3

1

1

1

1

4

A4

2

1/2

1

1

4

A5

1/4

1/5

1/4

1/4

1

Total

4.75

4.7

4.25

4.75

18

32
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Table7.Pair wise comparison Action/action Weight for climate-characteristics criterion
Action

A1

A2

A3

A4

A5

A1

1

1

1

1

3

A2

1

1

1

1

2

A3

1

1

1

1

3

A4

1

1

1

1

3

A5

1/3

1/2

1/3

1/3

1

Table 8. Priority calculating for Table 7
Action

A1

A2

A3

A4

A5

Som

Som/5

Poid

A1

0.26

0.61

0.15

0.15

0.26

1.43

0.28

28%

A2

0.06

0.15

0.3

0.3

0.26

1.07

0.21

21%

A3

0.26

0.076

0.15

0.076

0.26

0.822

0.1644

16%

A4

0.26

0.076

0.3

0.15

0.06

0.846

0.1692

16%

A5

0.13

0.076

0.076

0.3

0.13

0.712

0.14

14%

1.00

100%

Total

Table 9. Pair wise comparison Action/action Weight for socio-economique criterion
Action

A1

A2

A3

A4

A5

A1

1

4

1

1

2

A2

1 /4

1

2

2

2

A3

1

½

1

½

2

A4

1

½

2

1

½

A5

1/2

½

1/2

2

1

Total

3.75

6.5

6.5

6.5

7.5

Table 10.Priority calculating for Table 9
Action

A1

A2

A3

A4

A5

Som

Som/5

Weig

A1

0.26

0.61

0.15

0.15

0.26

1.43

0.28

28%

A2

0.06

0.15

0.3

0.3

0.26

1.07

0.21

21%

A3

0.26

0.076

0.15

0.076

0.26

0.822

0.1644

16%

A4

0.26

0.076

0.3

0.15

0.06

0.846

0.1692

16%

A5

0.13

0.076

0.076

0.3

0.13

0.712

0.14

14%

1.00

100%

Total
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Below ranks of zones by AHP alone (Table 11) and by AHP
with If… Then… rules pretreatment (IAHP)(table 12)

9.5 Result
Synthetisation for weighting and ranking actions (sourse :
IAHP module)

Table11. Ranks of zones by AHP alone

Poid(SBA) = ((impact ∗ PoidC1A1 ) + (Risqu ∗ PoidC2A1 )
+ +(clima ∗ PoidC3A1 )

Action

Weight

Rank

+ (socio ∗ PoidC4A1 ))

SBA

20.27%

2

Hourchia

16.98%

4

Koléa

17.04%

3

Ras Elma

23.8%

1

Maghnia

7%

5

Poid(SBA) = ((0.26 ∗ 0.29) + (0.48 ∗ 0.23)
+ (0.15 ∗ 0.23) + (0.09 ∗ 0.28))
Poid(SBA) = 0.2455
Poid(Hor) = ((impact ∗ PoidC1A2 ) + (Risqu ∗ PoidC2A2 )
+ (clima ∗ PoidC3A2 )

Table12. Ranks of zones by IAHP

+ +(socio ∗ PoidC4A2 ))

Action

Weight

Rank

SBA

24.55%

1

Hourchia

18.62%

4

Koléa

20.00%

3

Poid(Kol) = ((impact ∗ PoidC1A3 ) + (Risqu ∗ PoidC2A3 )

Ras Elma

23.47%

2

+ (clima ∗ PoidC3A3 )

Maghnia

7%

5

Poid(Hor) = ((0.26 ∗ 0.1) + (0.48 ∗ 0.21) + (0.15 ∗ 0.27)
+ (0.09 ∗ 0.21))
Poid(Hor) = 0.1862

+ +(socio ∗ PoidC4A3 ))
Poid(Kol) = ((0.26 ∗ 0.17) + (0.48 ∗ 0.23)
10. CONCLUSION AND PERSPECTIVES

+ (0.15 ∗ 0.21) + (0.09 ∗ 0.16))

By comparing the two results we note that changes are not
significant with acceptance of decider. As part against and in
terms of complexity we save to build 11(5X5) matrix with
aggregation of each one.

Poid(Kol) = 0.20
Poid(Ras) = ((impact ∗ PoidC1A4 ) + (Risqu ∗ PoidC2A4 )

This study allowed us to determine the usefulness of the
approach for many sectors where the decision is important and
dangerous, and intersects with the geography and even
history. It is a contribution to make out the approach from the
academic side to the field. The rank of an industrial zone so
obtained is an index with which we can:

+ (clima ∗ PoidC3A4 )
+ +(socio ∗ PoidC4A4 ))
Poid(Ras) = ((0.26 ∗ 0.29) + (0.48 ∗ 0.23)
+ (0.15 ∗ 0.23) + (0.09 ∗ 0.16))

-

Poid(Ras) = 0.2347
Poid(Ras) = ((impact ∗ PoidC1A4 ) + (Risqu ∗ PoidC2A4 )

Criticize the choice of this zone.
Alert the planners and builders of the zone.
Assign the zone to adequate investment projects.

So, our perspectives are to extend the study on all industrial
zones at the national level which leads us to reconsider the
choice of Multi-Criteria method. The choice of method is a
crucial step, especially in our case study, four approaches can
be used: Ad hoc, classification tree, multi-criteria method or
expert systems [8].

+ (clima ∗ PoidC3A4 )
+ +(socio ∗ PoidC4A4 ))
Poid(Ras) = ((0.26 ∗ 0.11) + (0.48 ∗ 0.08)
+ (0.15 ∗ 0.05) + (0.09 ∗ 0.14))

To remedy the disadvantage of MCDA methods in modeling
the preferences of decision makers with subjectivities and
hesitance we will engage data mining.

Poid(Mag) = 0.07
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