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Abstract Multi-criteria decision-making methods (MCDM) have been introduced
to make effective decisions under conflicting criteria. This study used AHP-based
VIKOR, TOPSIS, and MOORA methods to select two researchers among the twenty-
six alternative candidates and to compare the findings of the different MCDM
methods. The results showed that the AHP-based VIKOR and TOPSIS methods
suggested the selection of the same candidates. However, different methods sorted
the candidates in a significantly different order. This study reveals that MCDM
methods might not always propose the same solution, although they are still useful
in effective decision-making and easy to apply.
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Introduction

Decision-making is a situation that every individual frequently encounters in both
daily and business life. A typical decision-making process involves three stages: the
definition of the decision-making problem, the development and use of a decision-
making model, and the creation of action plans [24]. Although the decision-making
process is completed with the creation of action plans, the adverse effects of the
inefficient decision-making process are inevitable to continue [8].

In the literature, several methods have been developed by using different algo-
rithms [12, 30, 31]. As part of these methods, Multi-Criteria Decision-Making
(MCDM) methods have been developed to make decisions under conflicting criteria
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[1, 32]. MCDM methods combine many disciplines, predominantly mathematics,
and they provide a systematic way of making decisions [14, 18, 24].

Each MCDM method was developed on different algorithms; therefore, they might
reach different conclusions. In other words, different methods can suggest the selec-
tion of different alternatives. It is, at precisely this point, that the reliability of MCDM
methods has been criticized by several researchers [4, 6].

However, despite all criticisms, the MCDM methods have been used in classifica-
tion, selection, and ranking problems concerning various processes in many different
industries. For example, Antmen and Mic [2] used fuzzy TOPSIS and Analytical
Hierarchy Process (AHP) methods to select a ventilator in the pediatric intensive
care unit. Ozturk and Kaya [23] used fuzzy VIKOR to select personnel in the auto-
motive industry. Bedir and Yalcin et al. [5] used Analytical Network Process (ANP)
and PROMETHEE methods to select subcontractors. Soba and Simsek et al. [29]
used AHP based VIKOR to select doctoral students. Brauers and Edmundas et al. [8]
used the MOORA method to select a contractor. In addition, several other MCDM
methods have been used in decision-making. However, among all MCDM methods,
TOPSIS, AHP and VIKOR methods were frequently used, and the MOORA method
was promoted due to its ease of use and low-time requirement [13, 16, 17, 21, 34].

This study aims to use AHP-based TOPSIS, VIKOR, and MOORA methods for
the selection of two researchers to an engineering faculty and to compare the findings
of these MCDM methods.

Methodology

Study Design

The design of this study consists of three stages: determining criteria, estimating the
criteria weights, and ranking alternatives (Fig. 1).

The determination of the criteria was made by reviewing similar studies in the
decision-making literature [15, 17, 19, 22, 26, 28, 29] and conducting meetings with
four academic members in the related faculty.

The AHP method was used to calculate the weights for each criterion. Initially,
a questionnaire was designed to assess the relative importance of each criterion. In
this questionnaire, a scale of 1 to 9 was used to make pairwise comparison [27]. Four
faculty members completed the questionnaire, and they reached a consensus on the
conflicted responses.

The VIKOR, TOPSIS, and MOORA (MOORA-rate system and MOORA-
reference point theory) methods were used to rank the twenty-six candidates based
on seven criteria. The application of MCDM methods was carried out using MS
Office Excel.
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Fig. 1 The research design for the selection of two researchers

The AHP Method

AHP is based on the general measurement theory, and it aims to solve problems
identified for a specific purpose. It is possible to describe the AHP method in four
stages [27].

Step 1 Creating the hierarchical structure of the decision problem: It starts from
the top level. Level 1 represents the goal; level 2 represents the criteria; level 3 shows
the sub-criteria, and the lowest level shows the alternatives.

Step 2 Creating the binary comparison matrix: Binary comparison matrices
for each level of the hierarchical structure are created by Eq. (1). Here, n criteria
(a1, az, .. .a,) are compared by using the 1-9 scale of Saaty.

1a12...a1n
any 1 .o Aoy

ey
apl Ap - 1
Step 3 Determination of criterion weights: The weight values of each criterion are

calculated. For this, the matrix is normalized using Eq. (2) and, then, the weights are
calculated by Eq. (3).

2
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Step 4 Making consistency calculations: Consistency is calculated to obtain reli-
able results. The Consistency Rate (CR) is expected to be less than 0.10. For this,
hmax 18 calculated in Eq. (4), the Consistency Index (CI) by Eq. (5), and CR value
by Eq. (6). Random Value Index (RI) in Eq. (6) is the value corresponding to n from
the RI table.

()

Amax = , [di]nxl = [aij]nxn X [wi]nxl €]
Amax —

cl = Amax — 1 (5)
n—1
Cl

CR=— 6

RI (6)

The VIKOR Method

The VIKOR method is developed to calculate the closeness of the alternatives to the
ideal solution, and, thus, it provides a compromise solution to the problem [20]. It is
possible to describe the VIKOR method in five stages:

Step 1 The best fl96 and the worst f;~ values are determined: The decision matrix
is created with the scores of the alternatives for each criterion (i = 1, 2,.. n), and the
values of £ and £, are calculated based on the criterion features. Here, Eq. (7a) is
for the criterion with the benefit feature and Eq. (7b) for cost.

9:6 — . ..
[T =max;x;;

7
fi_ = minjxi_j ( a)

* —_— 7 . ..
;7 =minjx;;

_ (7b)
[ =max;x;;

Step 2 Calculation of S; and R; values: S; (average group score) the score is
calculated in Eq. (8) and R; (worst group score) score in Eq. (9) for each alternative
(G=12,.J0).
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Step 3 Calculation of Q; value: For alternatives (j = 1, 2, ... J), the maximum
group benefit (Q;) is calculated by Eq. (10). The parameters S*, S~, R*, R~
required to calculate Q; are shown by Eq. (11). The v value in Eq. (11) represents
the maximum group utility.

u(S=8%)  d-w(R; - R¥)

TS = 8%) (R~ — R¥) (19

S* =min;S;; R* = min;R; an

S™ =max;S;; R~ = max;R;

Step 4 Sorting S;, R;, Q values: These three values obtained by each alternative
are sorted from lowest to highest.

Step 5 Checking the conditions: The reliability of the ranking ordering of alterna-
tives is controlled by two conditions: acceptable advantage condition and acceptable
stability condition.

Under the condition of acceptable advantage in Eq. (12), A' is the first (the lowest
value) alternative (j = 1,2, ... J) that ranks from lowest to highest and A? is the
second.

1
Op—Qp = ]Tl (12)

Under the acceptable stability condition, A' is ranked the best by S; and/or R;.

When the first (acceptable advantage) of these conditions is met, but the second
condition (acceptable stability) is not met, A' and A? are considered together as a
compromised solution.

If the first condition is not met: all of the alternatives from A!, A2 A3... A" are
considered as compromised solutions. The value of m is determined according to
Eq. (13).

7 for maximum m (13)

1
QAm—QA'<]._

The TOPSIS Method

The TOPSIS method chooses the alternative that is closest to the ideal solution, but
the farthest to the negative ideal solution [11]. It is possible to apply the TOPSIS
method in six steps.

Step 1 Calculate the normalized decision matrix: The normalization of the deci-
sion matrix is calculated by finding 7;; (normalized values) as in Eq. (14). Here, the
criteria are specified with i (i = 1, 2, ..n)and alternatives withj (j = 1, 2, ..J).
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rij = — Y (14)
o
J=1"ij

Step 2 Creating the weighted normalized decision matrix: The weights
(w1, wo, ...w,) of each criterion (i = 1, 2, ...n) are determined by the decision-
maker. The weighted normalized value v;; is calculated, as shown by Eq. (15).

Vij = WiFij (15)

Step 3 Determination of the ideal and negative ideal solutions: The ideal solution
(A*) takes the maximum value when associated with benefit criterion (/’), and the
minimum value when associated with cost criterion (I”) (Eq. 16a). The negative
ideal solution (A’) applies the opposite (Eq. 16b).

A* = {v}, 03, vt

{(max;vijlliel’), (minjv;lliel”)} (16a)

A’:{v,‘,v{,...v’}

n

{(minjvijlliel’), (max;v;lliel”)} (16b)

Step 4 Calculate distance values: The distance from the ideal solution (Djf) is
calculated by Eq. (17a) by using the Euclidean distance, and the distance from the
negative ideal solution (Dj_) is calculated by Eq. (17b).

Dj=\/2i"l (wy—v)’j=12...,J (17a)

Step 5 Calculation of the relative proximity to the ideal solution: Relative
proximity (C7) of alternative a; to A* is calculated by Eq. (18).

D
Cr=—-2——j=12..1J (18)
(o5 +07)

Step 6 Rank the preference order: The ranking is made from the alternative having
the largest C;.‘ values (the best alternative) to the lowest.
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The MOORA Method

The MOORA method is for multi-objective optimization with discrete alternatives.
It has two approaches: the ratio system and reference point theory [7, 8].

The ratio system is carried out in two steps. In the first step, the normalization
process is applied by Eq. (19). Here, i represents the objective (i = 1,2, ..., n) and
j alternative j =1, 2,...,7J).

Xij

Xi= (19)

L] 7

X1

In the second step of the ratio system, the evaluation of the degree of the alternative
(j) meeting the objective (i) is found by the optimization of the normalized values.
Equation (20) is applied depending on the objectives of the criteria (i.e., maximization
or minimization).

i=n

i=g
EDIE P (20)
i=1

i=g+1
InEq. (20),i =1, 2, ..., g represents objectives (of the criteria) to be maximized
andi =g+ 1,g+2,...,n objectives to be minimized. The ranking order of each

alternative is obtained by sorting the values of y7 from highest to lowest. The largest
yj values will be the best alternative.

Reference point theory measures the distances between alternatives (xl.*j) and a
reference point (r;) by Eq. (21).

minjmaxi(}ri — xl*J|) 21

In cases where criteria weights (s;) are known, xi*j values in Eq. (20) and r; and
xl.*j values in Eq. (21) are multiplied by the coefficient s;, as in Egs. (22) and (23).

i=g i=n

yj-‘ = Zs,-x;kj — Z sixfj (22)

i=1 i=g+1

minjmaxi(|siri — s,-x;"j|) (23)
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Results

In this study, seven criteria were identified, as shown in Table 1. These criteria were
used to evaluate twenty-six candidates for the selection of two researchers.

Table 2 represents the evaluation findings of the candidates based on seven criteria.
The relevant data for criteria C1 to C4 were directly obtained from the candidates;
CS5 was from the faculty; C6 was from a university ranking list; C7 were from faculty
members.

In this study, AHP was used to calculate the weight of each criterion. Table 3 shows
the criterion comparison matrix. Four faculty members participated in a questionnaire
to generate the comparison matrix.

The comparison matrix has been normalized by the operations in Eq. (2). Then,
the criterion significance weight in Table 4 has been calculated by using Eq. (3).
Following that, the consistency ratio was calculated, as CR = 0.03. By reason of
CR < 0.1, the values obtained are considered to be consistent.

After the calculation of the weights of the criteria, VIKOR was applied to calcu-
late Q; values; TOPSIS was used to calculate C;f values; the MOORA-rate system
method was used to calculate y7 values; the MOORA-reference point theory method

*

3 ) values. Table 5
shows the ranking order of the twenty-six alternatives by using each method.

was used to calculate maxi(}ri — xl.*j

) and maxi(‘siri — 5 X

Table 1 Candidate selection criteria and their explanations

Criterion (C) Explanation

ALES exam score (C1) A general exam, including linguistic and mathematics tests.
Maximization of this criterion is aimed.

Foreign language score (C2) | Candidates take YDS, YOKDIL, or similar language exams.
Maximization of the exam score is aimed.

GPA average (C3) Undergraduate grade average, in a 4-point system.
Maximization of this criterion is aimed.

Work experience (C4) It shows the years of work experience of candidates.
Maximization of this criterion is aimed.

Written Exam (CS5) The candidates take a written exam prepared by the faculty.
Maximization of this criterion is aimed.

University ranking (C6) It represents the candidate’s undergraduate or graduate degree
university ranking order. Minimisation of this criterion is aimed.

Job fit (C7) It represents the closeness of the candidate’s fit to the applied
program by assigning a score between 1 (the worst) and 5 (the
best). Maximization of this criterion is aimed.




A Comparison of the Multi-criteria Decision-Making ...

Table 2 Evaluation of candidates in terms of criteria

155

Alternative C1 C2 C3 C4 C5 Co Cc7
Al 90 70 32 6 75 12 4
A2 85 60 35 35 80 45 4
A3 96 80 2.7 5 85 34 1
A4 75 67 2.8 6 75 56 2
AS 76 70 29 7 70 89 3
A6 68 65 3 1 85 34 4
A7 89 75 3.1 2 70 5 5
A8 67 55 32 2 65 17 4
A9 75 60 2.88 3 60 34 3
A10 72 55 29 3 75 54 3
All 70 57 3.05 4 70 23 3
Al12 65 62 3.1 8 55 78 4
Al3 65 75 3.15 10 50 32 4
Al4 70 70 32 5 45 41 4
Al5 75 65 3.4 4 56 53 4
Al6 80 60 3.6 35 70 23 5
Al17 75 60 2.7 12 65 61 3
Al18 94 72 2.6 10 50 19 1
A19 78 70 2.5 8 45 10 1
A20 67 68 2.4 15 65 5 2
A21 85 65 2.8 55 12 2
A22 70 64 29 50 15 1
A23 75 62 3 60 16 5
A24 80 60 2.65 1 65 5 3
A25 80 58 2.75 1.5 70 45 2
A26 75 60 3.25 2 65 33 2
Table 3 Criterion comparison matrix

Criterion Cl1 C2 C3 C4 C5 Cé6 Cc7
Cl1 1 0.5 3 2 0.25 0.5 0.2
Cc2 2 1 3 2 0.5 2 0.3
C3 0.33 0.33 1 0.5 0.25 0.33 0.2
C4 0.5 0.5 2 1 0.33 0.5 0.2
C5 4 2 4 3 1 2 0.5
Co 2 0.5 3 2 0.5 1 0.5
Cc7 5 3 5 4 2 2 1
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Table 4 The weight of importance of each criterion
Criterion (i) Cl C2 C3 C4 C5 Co6 Cc7
Weight (w;) 0.09 0.14 0.04 0.07 0.22 0.12 0.32

Table 5 The ranking order of alternatives with the use of VIKOR, TOPSIS, and MOORA methods

Alternatives | VIKOR Qj,v= | TOPSISCj |MOORA-rate |MOORA- | MOORA-
0.5 reference weighted
reference

Al 1 1 1 17 1

A2 3 5 4 15 1

A3 4 7 6 10 22

A4 12 15 16 8 14

A5 11 19 20 7 1

A6 17 6 7 24 1

A7 2 2 13 19 1

A8 21 11 12 19 1

A9 15 18 19 17 12

A10 18 14 17 17 1

All 19 10 11 13 1

Al12 26 25 24 4 19

Al13 24 13 2 2 21

Al4 23 24 23 10 25

Al5 14 20 18 13 18

Al6 5 3 3 15 1

Al7 13 9 9 1 1

Al8 10 16 14 5 22

A19 22 22 25 5 25

A20 20 4 5 3 14

A21 8 17 15 10 19

A22 25 26 26 19 22

A23 9 8 8 24 12

A24 6 12 10 24 1

A25 7 21 21 23 14

A26 16 23 22 19 14

Discussion and Conclusion

This study was conducted to select two researchers to an engineering faculty and to
compare the findings of the different methods. The findings revealed that the VIKOR



A Comparison of the Multi-criteria Decision-Making ... 157

27
26 O n
25 (m] X A &
24 ) 4 O 0 KX
23 B X 0
22 T SR X
21 e ¥ n
20 =} o
19 0 y S99 ) o 14 SRR iy
18 [ N o
17 X o X 0
16 0
P j g
14 . n} &
B X o Py
2, o ¥ ¢ O
1 o
10 X o % o %
9 al <

O NWEa MO ~®
~

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Alternatives

»—VIKOR @, v=0.5 O-—-ToPSIS g MOORAoran »—MOORA- reference ¥ MOORA- welghted reference

Fig. 2 Comparative ranking results of VIKOR, TOPSIS and MOORA methods

and TOPSIS methods suggest the selection of the same candidates. However, the
ranking order of the rest of the candidates was considerably different. Moreover, the
MOORA-reference method suggests the selection of entirely different candidates.
Figure 2 illustrates the comparative ranking orders for twenty-six alternatives.

In this respect, although MCDM methods are useful to assist in decision-making,
they might not always be reliable. It should be taken into account that MCDM
methods might not always give the best results. Several researchers have criticized
the use of MCDM methods from this perspective [4, 9, 32]. Here, two points should
be mentioned. Firstly, MCDM methods have been built on linear mathematical algo-
rithms. Decision-making might depend on the conditions, and thus, the use of linear
methods might not fit well in real-life decisions. Individuals might use a non-linear
algorithm when making decisions. Indeed, in real life, the decision-making process
is rather complex. Secondly, the selection of the criteria and the evaluation of the
candidates were based on expert judgments, which can be subjective. Researchers
suggested using fuzzy logic to reduce the subjectivity and deal with uncertainty [3,
15, 23]. However, the use of fuzzy logic would still not solve the problem with
the dynamic and non-linear features of the decision-making process. At this point,
non-linear decision-making methods might provide more reliable results [ 10, 25, 33].

However, despite their limitations, MCDM methods have still been used to support
decision-making due to their simplicity. Future studies might investigate the ideal
selection of MCDM methods for specific conditions.



158 G. K. Kaya and F. Ozturk

References

1. Altunok T, Ozpeynirci O, Kazangoglu Y, Yilmaz R (2010) Comparative analysis of multi-
criteria decision making methods for postgraduate student selection. Eurasian J Educ Res
40:1-15

2. Antmen ZF, Mi¢ P (2018) Cocuk yogun bakim iinitesinde Cok Kriterli Karar Verme ile
mekanik ventilator se¢imi ve bir uygulama 6rnegi. Cukurova Universitesi Miihendislik ve
Mimar. Fakiiltesi Derg 33:17-30

3. Asadabadi MR (2018) The stratified multi-criteria decision-making method. Knowl-Based Syst
162:115-123

4. Asadabadi MR, Chang E, Saberi M (2019) Are MCDM methods useful? A critical review
of Analytic Hierarchy Process (AHP) and Analytic Network Process (ANP). Cogent Eng
6(1):1-11

5. Bedir N, Yalgin H, Ozder EH, Eren T (2018) Cok Kriterli Karar Verme yontemleriyle tageron
firma sec¢imi: Kirikkale ilinde bir uygulama. Acad Platf J Eng Sci 6:25-33

6. Bernroider EWN, Schmollerl P (2013) A Technological, organisational, and environmental
analysis of decision making methodologies and satisfaction in the context of IT induced
business transformations. Eur J Oper Res 224(1):141-153

7. Brauers WKM, Zavadskas EK (2006) The MOORA method and its application to privatization
in a transition economy. Control Cybern 35(2):445-469

8. Brauers WKM, Zavadskas EK, Turskis Z, Vilutiene T (2008) Multi-objective contractor’s
ranking by applying the Moora method. J Bus Econ Manag 9(4):245-255

9. Chitsaz N, Banihabib ME (2015) Comparison of different multi criteria decision-making
models in prioritizing flood management alternatives. Water Resour Manage 29(8):2503-2525

10. Ganzach Y (1998) Nonlinear models in decision making: the diagnosis of psychosis versus
neurosis from the MMPI. Organ Behav Hum Decis Process 74(1):53-61

11. Hwang C-L, Yoon K (1981) Multiple attribute decision making: methods and applications.
Lecture Notes in Economics and Mathematical Systems. Springer-Verlag

12. Ivlev I, Vacek J, Kneppo P (2015) Multi-criteria decision analysis for supporting the selection
of medical devices under uncertainty. Eur J Oper Res 247:216-228

13. Kara 1, Ecer F (2016) AHP- VIKOR entegre yontemi ile tedarikci secimi: tekstil sektorii
uygulamast. DEU J GSSS 18(2):255-272

14. Kenger MD, Organ A (2017) Banka personel se¢iminin ¢ok kriterli karar verme yontemlerinden
Entropi temelli ARAS yontemi ile degerlendirilmesi. Adnan Menderes Universitesi Sosyal
Bilimler Enstitiisii Dergisi 4(4):152-170

15. Korkmaz O (2019) Personnel selection method based on topsis multi-criteria decision making
method. Uluslararasi Iktisadi ve Idari Incelemeler Dergisi 23:1-16

16. Korkusuz AY, Inan UH, Ozdemir Y, Basligil H (2020) Occupational health and safety perfor-
mance measurement in healthcare sector using integrated multi criteria decision making
methods. J Faculty Eng Archit Gazi Univ 35:81-96

17. Kumar D, Sameer SR, Suman KNS (2013) MADM methods for finding the right personnel in
academic institutions. Int J U- and e-Service Sci Technol 6(5):133-144

18. Kusak¢1 AO, Ayvaz B, Oztiirk F, Sofu F (2019) Bulanik Multimoora ile personel secimi:
havacilik sektoriinde bir uygulama. Omer Halisdemir Universitesi Miihendislik Bilimleri
Dergisi 8(1):96-110

19. Md Saad R, Ahmad MZ, Abu MS, Jusoh MS (2014) Hamming distance method with subjective
and objective weights for personnel selection. Sci World J 1-9

20. Opricovic S, Tzeng GH (2004) Compromise solution by MCDM methods: a comparative
analysis of VIKOR and TOPSIS. Eur J Oper Res 156:445-455

21. Ozbek A, Erol E (2016) Analitik Hiyerarsi Siireci ve VIKOR yontemleriyle isgoren secimi:
tekstil sektoriinde bir uygulama. Kirikkale Universitesi Sosyal Bilimler Dergisi 6(1):93-108

22. Ozder EH, Bedir N, Eren T (2016) Academic staff selection with ANP and PROMETHEE
method: a case study in Turkey. In: Proceedings of Academics World International Conference,
1-5



A Comparison of the Multi-criteria Decision-Making ... 159

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Ozturk F, Kaya GK (2020) Personnel selection with fuzzy VIKOR: an application in automotive
supply industry. Gazi Univ Sci J Part C Design Technol 8(1):94-108

Pavan M, Todeschini R (2009) Multicriteria decision-making methods. In: Brown SD, Tauler
R, Walczak B (eds) Comprehensive chemometrics: chemical and biochemical data analysis.
Elsevier, Oxford, pp 591-625

Piegat A, Satabun W (2014) Identification of a multicriteria decision-making model using the
characteristic objects method. Appl Comput Intelligence Soft Comput 2014:1-14
Rouyendegh B, Erkan T (2013) An application of the Fuzzy ELECTRE method for academic
staff selection. Hum Factors Ergon Manuf 23:107-115

Saaty RW (1987) The analytic hierarchy process-what it is and how it is used. Math Modelling
9(3-5):161-176

Saghafian S, Hejazi SR (2005) Multi-criteria group decision making using a modified fuzzy
TOPSIS procedure. In :International Conference on Computational Intelligence for Modelling,
Control and Automation and International Conference on Intelligent Agents, Web Technologies
and Internet (IEEE)

Soba M, Simsek A, Erdin E, Can A (2016) AHP temelli VIKOR yontemi ile doktora 6grenci
segimi. Dumlupinar Universitesi Sosyal Bilimler Dergisi 50:109-132

Stanujkic D, Djordjevic B, Karabasevic D (2015) Selection of candidates in the process of
recruitment and selection of personnel based on the SWARA and ARAS Methods. QUAESTUS
Multidisc Res J 7:53-64

Supciller AA, Deligoz K (2018) Tedarik¢i Secimi Probleminin Cok Kriterli Karar Verme
Yontemleriyle Uzlasik Coziimii. Uluslararasi Iktisadi ve Idari Incelemeler Dergisi 18:355-368
Triantaphyllou E (2000) Multi-criteria decision making methods: a comparative study. Springer
Science

WuB, Cheng T, Yip TL, Wang Y (2020) Fuzzy logic based dynamic decision-making system for
intelligent navigation strategy within inland traffic separation schemes. Ocean Eng 197:106909
Yildirim B, Onder B (2018) Operasyonel, yonetsel ve stratejik problemlerin ¢6ziimiinde ¢ok
kriterli karar verme yontemleri. Bursa: Dora Yayincilik



	 A Comparison of the Multi-criteria Decision-Making Methods for the Selection of Researchers
	Introduction
	Methodology
	Study Design
	The AHP Method
	The VIKOR Method
	The TOPSIS Method
	The MOORA Method

	Results
	Discussion and Conclusion
	References




