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Abstract

The world has been rocked by the covid 19 pandemic from March
until today. Each country is trying somehow to find a solution. In
the literature on decision support, it seems that a decision made by a
single individual reflects little reality, hence the importance of group
decision support.

There are methods of solving group decision problems, but using
some of them leads to a lot of calculations and others give controver-
sial results. It is in this context that we extended the AHP method
to group decision-making to determine the best health center for the
management of severe cases of covid-19 in the city of Ouagadougou/
burkina faso.

key words : covid 19– group decision– extension of AHP to group
decision.
2010 Mathematics Subject Classification: 90Bxx, 97M40, 80M50

1 Introduction
Appeared since March in China, the covid-19 has resulted in significant

damage all over the world. Indeed, many countries around the world have
recorded a significant number of deaths related to the covid-19. The economic
sector has not been spared. Some countries are trying to develop a vaccine to
relieve their populations for a while. We believe that this is a problem that
deserves to be addressed by a group and not by each country individually.

Thus, in this work, we limit ourselves to a particular group in the city of
Ouagadougou/Burkina Faso for the management of severe cases of covid-19.

Note also that decision support is important in decision-making by any
company. Thus, according to Pierre Fixmex, Christian Brassac [7], from all
areas of daily life to the labour world, a great number of decisions are made,
individually or collectively. Having long been deald with, the decision taken
by a single individual seems to give way to the group decision. According to
Bouzarour-Amokrane, Yasmine and Tchangani, Ayeley and Perès, François
[4], we mean by group decision here, selection by a large set.

Indeed, some thinks that a decision made by a single individual reflects
little reality, so according to [11], many times, decisions are not an individ-
ual issue, however, they are questions of a group of people. Most of the
time, without group decision support, we encounter situations where there
are several people who are involved in the decision making and sometimes
with multiple and often contradictory criteria where people have divergent
or even conflicting points of view. The decision support in this case is to
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provide solutions that tend towards the general interest, to a consensus. Ac-
cording to Mario Fedriand Gabiella Pasi [6], The notion of consensus plays a
key role in the modeling of group decisions. According to F. J. Cabrerizol, S.
Alonso2, I. J Perez1, and E. Herrera-Viedma [5], in group decision-making
problems, a natural issue in the process of consensus is the way to measure
the proximity of the views of experts in order to achieve the level of consen-
sus. In this work we have made an extension of the AHP method to group
decision making to find a method which gives satisfactory results. After a
summary, an introduction, a literature review, hypotheses and objectives,
the presentation of our methodology, the limits, a conclusion and finally a
bibliography will follow.

2 State of the art

2.1 Applying the arithmetic mean to the group deci-
sion: the MACASP method

This step comes from [14].
Consider n values xi, then the arithmetic mean of these n values is given

by:

x =

i=n∑
i=1

xi

n
(1)

We assume M ≥ N . Note Gi the additive value aggregation function for
the decision maker dk. It is assumed that the set of actions chosen by all
the decision-makers according to each Gi is {a1, a2, ..., ak}; k ≤ N . We will
consider the following arithmetic mean:

Uj(ai) =
N∑
i=1

Gj(ai)/N ; i = 1, ..., N ; j = 1, ...,m; (2)

Gk(ai) =

j=m∑
j=1

wk
j g

k
j (ai). (3)

The collective aggregation function based on the arithmetic mean called
MACASP (Modèle d’Agrégation Collective à l’Aide de la Somme Pondérée),
denoted U is defined by:
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U(ai) =
k=N∑
k=1

Gk(ai)/N. (4)

and

U(ai) =
k=N∑
k=1

j=m∑
j=1

wk
j g

k
j (ai)/N. (5)

U(ai) =

j=m∑
j=1

k=N∑
k=1

wk
j g

k
j (ai)/N (6)

2.2 Presentation of the harmonic mean applied to the
group decision: the Lon-Zo method

This step comes from [14].
In this whole part wk

j represents the weight assigned to the criterion j by the
decision maker k.

Consider the harmonic mean xh of n values xi next:

xh =
n

n∑
i=1

1

xi

(7)

Let’s note:

a) N the number of decision makers and D the set; D = {d1, d2, ..., dN};

b) m the number of criteria whose set of indices is {1, 2, ...,m};

c) M the number of shares and their set A = {a1, a2, ...aM}.

Note Gk function aggregation additive value for the decision maker dk. Sup-
pose that the set of actions chosen by all the decision makers according to
each Gk is {a1, a2, ..., ak}, k ≤ N
The collective aggregation function based on the harmonic mean, called the
Lon-Zo method (Longin-Zoïnabo) is defined as follows:

U(ai) =
N

N∑
k=1

1

Gk(ai)

. (8)
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with

Gk(ai) =

j=m∑
j=1

wk
j g

k
j (ai); i = 1, ...,M ; j = 1, ...,m. (9)

2.3 Presentation of the method Electre I applied to the
Group Decision

For this section, if necessary, the reader may refer to [1].

3 Assumptions/Objectives
The objective of this study is to extend the classic AHP method to group
decision-making to determine the best center for the management of severe
cases of the covid-19 in the city of Ouagadougou/burkina Faso, because we
believe that a decision made by a group seems to be better than one made by
one person. We will call this method, Collective Aggregation Method based
on the AHP method (MAC-AHP).

4 Research Design/Methodology

4.1 Definition: The AHP method

This definition comes from [3].
The "Analytic Hierarchy Process" method, known as AHP, is a multi-criteria
analytical decision support approach developed by Saaty [11] which allows to
decompose a complex problem in its components, then to present them under
the form of a [2] hierarchy. The decision maker must then perform binary
comparisons between the different elements of the hierarchy using a nominal
scale. The results are then transposed into comparison matrices. From these
matrices, one extracts vectors of relative priorities under the form of pro-
portion scale. This then makes it possible to calculate the relative weight of
the criteria and thus establish the priority of actions or solutions analyzed.
Although it is based on a very complex hierarchical structure, the method
remains easy enough to implement.

The AHP method has the advantage of being relatively simple to use,
flexible and adaptable in order to better understand the real world in which
decisions are characterized by a multi-criteria and multi-decision maker [9].
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4.2 Formulation of the problem

Consider the decision support problem involving multiple criteria and mul-
tiple decision makers below. Such a problem occurs when you have the
following five sets:

. D = {d1, d2, ...dN} with N ≥ 2: set of all s decision makers;

. A = {a1, a2, ...aM}with M ≥ 2: denotes a collection of M alternatives
or actions;

. C = {g1, g2, ...gm}with m ≥ 2: designating the m criteria selected;

. X = {gkij, i = 1, ...,M, j = 1, ...,m, k = 1, ..., N} designating the perfor-
mance of the alternative i on the criterion j for the kmedecision maker.
Hypotheses related to the problem posed :

◦ No decision maker is a dictator;

◦ The ideal solution is not feasible;

◦ decision-makers are equally important;

◦ decision makers prefer the same; alternatives and the same crite-
ria.

4.3 Presentation of the method-based collective aggre-
gation method AHP (MAC-AHP).

The collective aggregation method based on the AHP approach, known as
MAC-AHP, proposed to solve, in general, the problem of multi-criteria se-
lection in a certain environment and, in particular, the problem of selecting
the best outlet center in serious cases of covid-19, is based on the five steps
described below:

Step 1 : Determination of criteria weight

This step consists, first, in calculating the overall weight (wj) of each
criterion(cj where j = 1, ...,m) based on the equation (10). This makes
it possible to establish the matrix of the overall weights of the criteria
(W ) expressed as follows:

W =
(
w1 w2 · · · wm

)
.

wj = med{wk
j }k=1,...,N (10)
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and i = 1, ...,M where med is the median function and (wk
j , j = 1, ...,m

et k = 1, ..., N) the weight of the criterion cj affected by the decision
maker dk.
and, then, to calculate the normalized overall weight (ŵj) of each cri-
terion (cj où j = 1, ...,m) based on the equation (11) . This makes it
possible to establish the matrix of the standardized global weights of
the criteria (Ŵ ) expressed as follows:

Ŵ =
(
ŵ1 ŵ2 · · · ŵm

)
.

ŵj =
wj∑m
j=1wj

(11)

where wj is the overall weight of the criterion (cj where j = 1, ...,m).

2nd step :Determination of the evaluation of alternatives
This step determines the overall assessment (gij) of each alternative (ai
where i = 1, ...,M) according to the criterion (cj,j=1,...,m )based on the
equation (12). This makes it possible to establish the decision matrix
(D) expressed as follows:

D =


g11 g12 · · · g1m
g21 g22 · · · g2m
...

... . . . ...
gM1 gM2 · · · gMm

 .

gij = N

√√√√ N∏
k=1

gkij. (12)

where (gkij, i = 1, ...,M ; j = 1, ...,m ; k = 1, ..., N) is the evaluation of
the action (ai ,i = 1, ...,M) by the decision maker dkaccording to the
criterion(cj, j = 1, ...,m ) .

Step 3 : Determination of judgment matrices by binary comparison of al-
ternatives according to a given criterion and consistency check. This
step is broken down into several sub-steps described below:

Step 3.1 : consider a criterion cj and calculate the ratio
(mj) the absolute value of the difference between the maximum
and minimum evaluations according to this criterion (cj,j=1,...,m )
based on the equation (13).

mj =
max{gij} −min{gij}

n
(13)
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where (gij , i = 1, ...,M ,j = 1, ...,m) is the overall evaluation
of the action ai according to the criterion cj et n the number of
shares.

Step 3.2 : calculate judgment by binary comparison of actions ai, i =
1, ...,M and (al, l = 1, ...,M) (J j

il) according to the criterion
cj using the equations (14)(15). This makes it possible to es-
tablish the judgment matrix by binary comparison of the actions
according to the criterion cj expressed as follows:

J =


J j
11 J j

12 · · · J j
1M

J j
21 J j

22 · · · J j
2M

...
... . . . ...

J j
M1 Jk

M2 · · · J j
MM

 .

If the criterion cj is to be maximized then:

J j
il =


arr

(
| gij − glj |

mj

+ 1

)
if gij > glj

1

arr

(
| gij − glj |

mj

+ 1

) else (14)

If the criterion cj is to be minimized then:

J j
il =


arr

(
| gij − glj |

mj

+ 1

)
if gij < glj

1

arr

(
| gij − glj |

mj

+ 1

) else (15)

where

– ”arr” designates a strictly positive integer function which,
with a given real, associates the integer which is immediately
superior to it

– (gij,i = 1, ...,M , j = 1, ...,m) and (glj , l = 1, ...,M , j =
1, ...,m) are the global evaluations according to the criterion
cj respectively of the actions
(ai, i = 1, ...,M) and (al , l = 1, ...,M).

Step 3.3 : calculate the sum of judgments by binary comparison of actions
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(si , i = 1, ...,M) of each column i of the judgment matrix by
binary comparison using the equation (16). This allows to obtain
the matrix (S) defined by:

S =
(
s1 s2 · · · sM

)
.

si =
M∑
l=1

Jil (16)

where (Jli , l = 1, ...,M , i = 1, ...,M) is the judgment by binary
comparison of the action (al , l = 1, ...,M) compared to the action
(ai, i = 1, ...,M).

Step 3.4 : normalize judgment by binary comparison of actions, (bli) based
on the equation (17). This makes it possible to obtain the nor-
malized judgment matrix (B) expressed as follows:

B =


b11 b12 · · · b1M
b21 b22 · · · b2M
...

... . . . ...
bM1 bM2 · · · bMM

 .

bli =
Jli
si

(17)

where
– (gli , l = 1, ...,M , i = 1, ...,M)is the judgment of the action
al , l = 1, ...,M) compared to the action ai , i = 1, ...,M);

– the sum of the judgments of the column i.
Step 3.5 : calculate the arithmetic mean of the normalized judgments of the

row l of the matrix (B), (µl, l = 1, ...,M) based on the equation
(18). This makes it possible to establish the priority matrix, (Ij))
expressed as follows:

Ij =


µ1

µ2
...
µM

 .

µl =

M∑
i=1

bli

M
(18)

where
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– (bli , l = 1, ...,M , i = 1, ...,M) is the standard judgment
of the action (al , l = 1, ...,M) compared to the action (al ,
l = 1, ...,M);

– M being the number of shares.
Step 3.6 : this step consists in determining first, the eigenvalue (λi , i =

1, ...,M ) using the equation (19). This allows to determine the
matrix (λ) expressed as follows:

λ =


λ1
λ2
...
λM

 .

P.Ij = λ.Ij (19)

then, the eigenvalue λmax based on the equation (20).

λmax =

M∑
i=1

λi

M
(20)

Etape 3.7 : calculate the consistency index (CI) based on the equation (21).

CI =
λmax − n
n− 1

(21)

where n is the size of the matrix and λmax the maximum eigen-
value.

Step 3.8 : determine the randomized index RI, function of the size n of
the matrix. This is given by the table below:

Table 1: Weight synthesis matrix

size of the matrix 3 4 5 6 7 8 9 10
RI 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49

Etape 3.9 : calculate the consistency ratio CR based on the equation (22).
This makes it possible to test the consistency of judgments by
binary comparison of actions.

CR =
CI

RI
(22)
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According to the work of Yurdakul et al .(2004) [13], the value of
CR must be less than 0.1 to conclude that the judgments are con-
sistent. On the other hand, if the value of CR is greater than 0.1,
the coefficients of the matrix are incoherent and one cannot refer
to them for the continuation of the analysis Wong et al.(2007)[12].

Step 4 :Determination of the priority matrix according to all the criteria
This step makes it possible to build the priority matrix according to
all the criteria, M from the individual priority matrices (Mj with j =
1, ...,m), expressed as follows:

M =
(
M1 M2 · · · Mm

)
.

Step 5 : Determination of the final score of each alternative and recommen-
dation.
This step determines the score (αi avec i = 1, ...,M) based on the equa-
tion (23). This makes it possible to establish the score matrix of the
actions (α) and expressed as follows:

α =


α1

α2
...
αM

 .

M.tŴ = α (23)

where M is the priority matrix relative to all the criteria and tŴ the
transpose of the normalized global weight matrix.

Recommendation

By using the usual order on the reals applied to the coefficients of the
matrix alpha, we define a complete preorder structure on the set of
actions A. This makes it possible to establish the classification of all
the actions with the possibility of a tie and consequently to obtain the
best action in a consensual manner.

5 Data/Model Analysis
In this part, we should formally collect the judgments of the National Assem-
bly, the Order of Doctors, the Covid-19 management unit. But due to health
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situation, we were not able to make the trip to meet them. In addition, to
achieve it, we needed a little more time. This is why we took this example
in the thesis for obtaining a doctorate from the University of Law and Sci-
ences of Aix-Marseille, presented by Rasmi Ginting [8]. We reformulated it
to adapt it to the context of the covid-19.

5.1 Position of the problem

The problem is to find a better center for the management of severe cases of
the covid-19 in Bukina Faso. For this, three decision-making committees (a
covid-19 management unit, the Order of Doctors,

the National Assembly) had the difficult task of evaluating four hos-
pitals in the city of Ouagadougou/Burkina Faso (Yalgado hospital: Yalg
hos, Bogodogo district hospital: Dist.Bog hosp, Tingandogo hospital: Ting
hosp, peace clinic: clin.pe) on the basis of criteria (Equipment in respira-
tors: Equi.Resp, Equipment in beds: Equi.Lit, Qualification of personnel:
Qual.Pers, Quality of reception: Qual.Accu, Accessibility: Access).

The data is provided by three (3) decision makers (or assigned to the
criteria) in the form of scores between 0 and 10. The range of the rating
scales may differ from one decision maker to another, and each criterion is
subject to ’a weighting coefficient expressing the importance of the criterion.
The result obtained is a classification of hospitals containing alternatives
(products) which must respect the following principle: "the hospital which
is classified first must be accepted by the majority of decision-makers, and
must not be rejected, even by one decision maker ".

Each decision-making committee builds its assessment matrix. Suppose
the different profiles are these:

Table 2: Assessment matrix and weight of the management unit

Criterion Equi.Resp Equi.Lit Qual.Pers Qual.Accu Acces
weight 6 3 2 4 3
yalg hos 6 5 2 4 5

dist.Bog hosp 5 6 3 3 4
Ting hosp 7 5 4 6 3
clin.pe 6 4 5 3 6
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Table 3: Matrix of assessments and weight of the medical order

Criterion Equi.Resp Equi.Lit Qual.Pers Qual.Accu Acces
weight 7 5 3 3 4

Yalg hosp 7 6 2 3 3
dist.Bog hosp 6 5 2 5 3
Ting hosp 5 7 3 6 4
clin.pe 5 4 4 4 3

Table 4: Matrix of evaluations and weight of the national assembly

Criterion Equi.Resp Equi.Lit Qual.Pers Qual.Accu Acces
weight 6 4 2 3 3

Yalg hosp 6 5 2 4 4
dist.Bog hosp 7 6 3 5 3
Ting hosp 6 5 4 3 5
clin.pe 5 4 3 6 4

5.2 Resolution of problem

a) Search for the weight synthesis matrix and the normalized weight matrix.

Table 5: Weight synthesis matrix

Criterion Equi.Resp Equi.Lit Qual.Pers Qual.Accu Acces
weight 6 4 2 3 3

Table 6: Standardized weight matrix

Criterion Equi.Resp Equi.Lit Qual.Pers Qual.Accu Acces
standardized weight 0.33 0.22 0.11 0.16 0.16
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b) Search for the evaluation summary matrix

Table 7: Assessment synthesis matrix

Criterion Equi.Resp Equi.Lit Qual.Pers Qual.Accu Acces
Yalg hosp. 6.31 5.31 2 3.63 3.91

dist.Bog hosp 5.94 5.64 2.62 4.21 3.30
Ting hosp. 5.94 5.59 3.63 4.76 3.91
clin.pe 5.31 4.00 3.91 4.16 4.16

c) Determination of judgment matrices by binary comparison of alternatives
and their consistency.

• Matrix of judgments based on the respirator equipment criterion
and its consistency

Table 8: Matrix of judgments

Equi.Resp Yalg hosp dist.Bog hosp Ting hosp clin.pe
Yalg hosp 1 3 3 5

dist.Bog hosp 1
3

1 1 4
Ting hosp 1

3
1 1 4

clin.pe 1
5

1
4

1
4

1

Table 9: Matrix of judgments and sum by column

Equi.Resp Yalg hos dist.Bog hosp Ting hosp clin.pe
Yalg hosp 1 3 3 5

dist.Bog hosp 1
3

1 1 4
Ting hosp 1

3
1 1 4

clin.pe 1
5

1
4

1
4

1
Sum 1.86 5.25 5.25 14
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Table 10: Standardized judgment matrix

Equi.Resp Yalg hosp dist.Bog hosp Ting hosp clin.pe
Yalg. hosp 0.54 0.57 0.57 0.36

dist.Bog hosp 0.18 0.19 0.19 0.29
Ting hosp 0.18 0.19 0.19 0.29
clin.pe 0.11 0.05 0.05 0.07

Table 11: Priority vector

Equi.Resp priorité
Yalg hosp 0.52

dist.Bog hosp 0.21
Ting hosp 0.21
clin.pe 0.07

λ1 = 4.09 , λ2 = 4.14, λ3 = 4.14, λ4 = 3.98
λmax = 4.08
CI = 0.02
RI = 0.90
CR = 0.02 < 0.1
We can conclude with certainty that the judgments expressed on
the criterion Equipment in respirators are reliable and are not
random.

• Matrix of judgments based on the bed equipment criterion and its
consistency.

Table 12: Matrix of judgments

Equi.Lit Yalg hosp dist.Bog hosp Ting hosp clin.pe
Yalg hosp 1 1

2
1
2

5
dist.Bog hosp 2 1 2 5
Ting hosp 2 1

2
1 5

clin.pe 1
5

1
5

1
5

1
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Table 13: Matrix of judgments and sum by column

Equi.Lit Yalg hosp dist.Bog hosp Ting hosp clin.pe
Yalg hosp 1 1

2
1
2

5
dist.Bog hosp 2 1 2 5
Ting hosp 2 1

2
1 5

clin.pe 1
5

1
5

1
5

1
Sum 5.20 2.20 3.70 16

Table 14: Standardized judgment matrix

Equi.Lit Yalg hosp dist.Bog hosp Ting hosp clin.pe
Yalg hosp 0.19 0.23 0.13 0.31

dist.Bog hosp 0.38 0.45 0.54 0.31
Ting hosp 0.38 0.23 0.27 0.31
clin.pe 0.04 0.09 0.05 0.06

Table 15: Priority vector

Equi.Lit priorité
Yalg hosp 0.21

dist.Bog hosp 0.42
Ting hosp 0.29
clin.pe 0.06
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λ1 = 4.06 , λ2 = 4.15, λ3 = 4.16, λ4 = 4.10
λmax = 4.12
CI = 0.04
RI = 0.90
CR = 0.04 < 0.1
We can conclude with certainty that the judgments expressed on
the bed equipment criterion are reliable and are not random.

• Judgment matrix based on the personnel quality criterion and its
consistency.

Table 16: Matrix of judgments

Qual.Pers Yalg hosp dist.Bog hosp Ting hosp clin.pe
Yalg hosp 1 1

3
1
5

1
6

dist.Bog hosp 3 1 1
4

1
4

Ting hosp 5 4 1 1
2

clin.pe 6 4 2 1

Table 17: Matrix of judgments and sum by column

Qual.Pers Yalg hosp dist.Bog hosp Ting hosp clin.pe
Yalg hosp 1 1

3
1
5

1
6

dist.Bog hosp 3 1 1
4

1
4

Ting hosp 5 4 1 1
2

clin.pe 6 4 2 1
Sum 15 9.33 3.45 1.61

Table 18: Standardized judgment matrix

Qual.Pers Yalg hosp dist.Bog hosp Ting hosp clin.pe
Yalg hosp 0.06 0.03 0.05 0.09

dist.Bog hosp 0.20 0.10 0.07 0.15
Ting hosp 0.33 0.42 0.28 0.31
clin.pe 0.40 0.42 0.57 0.62
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Table 19: Priority vector

Qual.Pers priorité
Yalg hosp 0.06

dist.Bog hosp 0.13
Ting hosp 0.33
clin.pe 0.50

λ1 = 4.06 , λ2 = 3.99, λ3 = 4.25, λ4 = 4.13
λmax = 4.10
CI = 0.03
RI = 0.90
CR = 0.04 < 0.1
We can conclude with certainty that the judgments expressed on
the personnel quality criterion are reliable and are not random.

• Matrix of judgments based on the quality criterion of the reception
and its consistency.

Table 20: Matrix of judgments

Qual.Accu Yalg hosp dist.Bog hosp Ting hosp clin.pe
Yalg hosp 1 1

2
1
3

1
2

dist.Bog hosp 2 1 1
2

2
Ting hosp 3 2 1 2
clin.pe 2 1

2
1
2

1

Table 21: Matrix of judgments and sum by column

Qual.Accu Yalg hosp dist.Bog hosp Ting hosp clin.pe
Yalg hosp 1 1

2
1
3

1
2

dist.Bog hosp 2 1 1
2

2
Ting hosp 3 2 1 2
clin.pe 2 1

2
1
2

1
Sum 8 4 2.33 5.5
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Table 22: Standardized judgment matrix

Qual.Accu Yalg hosp dist.Bog hosp Ting hosp clin.pe
Yalg hosp 0.12 0.12 0.14 0.09

dist.Bog hosp 0.25 0.25 0.21 0.36
Ting hosp 0.37 0.50 0.42 0.36
clin.pe 0.25 0.12 0.21 0.18

Table 23: Priority vector

Qual.Accu priorité
Yalg hosp 0.12

dist.Bog hosp 0.26
Ting hosp 0.41
clin.pe 0.19

λ1 = 4.05 , λ2 = 4.08, λ3 = 4.06, λ4 = 4.06
λmax = 4.06
CI = 0.02
RI = 0.90
CR = 0.02 < 0.1
We can conclude with certainty that the judgments expressed on
the reception quality criterion are reliable and are not random.

• Matrix of judgments based on the accessibility criterion and its
consistency.

Table 24: Matrix of judgments

Acces Yalg hosp dist.Bog hosp Ting hosp clin.pe
Yalg hosp 1 2 1

2
1
2

dist.Bog hosp 1
2

1 1
2

1
3

Ting hosp 2 2 1 1
2

clin.pe 2 3 2 1
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Table 25: Matrix of judgments and sum by column

Acces Yalg hosp dist.Bog hosp Ting hosp clin.pe
Yalg hosp 1 2 1

2
1
2

dist.Bog hosp 1
2

1 1
2

1
3

Ting hosp 2 2 1 1
2

clin.pe 2 3 2 1
Sum 5.5 8 4 2.33

Table 26: Standardized judgment matrix

Acces Yalg hosp dist.Bog hosp Ting hosp clin.pe
Yalg hosp 0.18 0.25 0.12 0.21

dist.Bog hosp 0.09 0.12 0.12 0.14
Ting hosp 0.36 0.25 0.25 0.21
clin.pe 0.36 0.37 0.50 0.42

Table 27: Priority vector

Acces priorité
Yalg hosp 0.19

dist.Bog hosp 0.12
Ting hosp 0.26
clin.pe 0.41
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λ1 = 4.04 , λ2 = 4.06, λ3 = 4.10, λ4 = 4.06
λmax = 4.06
CI = 0.02
RI = 0.90
CR = 0.02 < 0.1
We can conclude with certainty that the judgments expressed on
the accessibility criterion are reliable and are not random.

d) Construction of the priority matrix according to all the criteria

Table 28: Priority matrix according to all the criteria

Criterion Equi.Resp Equi.Lit Qual.Pers Qual.Accu Acces
Yalg hosp 0.52 0.21 0.06 0.12 0.19

dist.Bog hosp 0.21 0.42 0.13 0.26 0.12
Ting hosp 0.21 0.29 0.33 0.41 0.26
clin.pe 0.07 0.06 0.50 0.19 0.41

e) Determination of the matrix of the overall scores of the centers and rec-
ommendation.

Table 29: Score matrix

Hospital global Score
Yalg hosp 0.27

dist.Bog hosp 0.24
Ting hosp 0.28
clin.pe 0.19

Recommendation:

According to our resolution method, for severe cases of fhe covid-19 in
the city of Ouagadougou/Burkina Faso, the Tingandogo hospital seems
better for consistent care. In terms of ranking (from best to worst) of
the centers, for better management of covid-19 cases, we have: Tin-
gandogo hospital, Yalgado hospital, Bogodogo district hospital, peace
Clinic.
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Figure 1: Illustration of hierarchical structure of problem with priorities

6 Limits
It should be noted that we were not able to carry out studies in the field to
collect judgments from the various actors given the lack of time.

We only used an example in another article to be able to make a digital
application. we would be very happy to carry out this study by obtaining
the sincere judgments of all the partners if we had had more time. As per-
spectives, we would like to send a student to the field of construction for
the application of the AHP method within the framework of several decision
makers for the award of contracts.

7 Conclusion
At first glance, we note that the extension of the ElectreI method to group
decision-making is already long. As for the MACASP and Lon-Zo methods,
it seems to us that they use the arithmetic mean a lot which is a lot criticized
in the literature for compensating weak criteria with stronger ones.

By using the AHP method, we found the same results as MACASP, Lon-
Zo and ElectreI and, that with a certainty that the matrices considered are
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coherent. Doesn’t it seem like there aren’t some totally better methods than
others? It seems that the aim is to provide a method giving satisfactory
results. We hope that countries around the world will unite to find solutions
to this covid-19 pandemic together.
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