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Abstract. Predicting the outcomes of soccer matches is curious to nu-
merous; from fans to supporters. Prediction about the outcomes of soccer
matches is also very exciting and enticing as a research problem, espe-
cially due to its complications, exertion, unexpected inferences etc. Con-
sequently, a soccer match is relying upon various factors, actors and un-
predictable situations. Therefore, it is very agonizing and uphill task to
predict the meticulous and close to truth-based results of soccer matches.
Such a research demands a multi-criteria decision-making approach, i.e.
TOPSIS, to foresee accurate ranking and applied to the fallouts of FIFA
2018 world cup soccer matches explicitly. The match statistics have been
used up to quarter finals, to make better estimates for the impending games.
Outcomes proved prediction of approximately right ranking and outcomes
of matches are substantially higher than those of reported through other
means.
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1. INTRODUCTION

Soccer is possibly the World’s pre-prominent diversion, so it isn’t shocking that there
has been a lot of research on soccer expectations. Truly, among all games, soccer forecast
is a standout amongst the most comprehensively and strongly explored zone. These exam-
inations commonly treat with scientific/factual portrayals or methodologies however there
are a few explore dependent on Atrtificial Intelligence (Al) strategies [20].

Voluminous researchers proposed their models for the prediction of soccer matches re-
sults. Their mythologies reveal that their proposed techniques can be used for the fore-
cast of soccer matches. The number of models and mythologies are suggested by the
researchers, like, Poisson Regression Models (PRM), Strategic Regression (SR) which
demonstrates the intra-match winning probability and many more are used to study the
results of soccer matches [4, 5, 7, 8, 15]. A large portion of these operations give certain
expectations too, however, they are progressively mindful on the measurable investigation
of the results of soccer matches. Crowder [4] implement his model to forecast, English
Soccer Association League (EFAL) by using Poisson Regression Models (PRM)[5]. Sta-
tistical study in the prediction of soccer is also used in many investigations. Such a study,
requires genuine information, for the implementation of the proposed technique. Statis-
tical procedures are indistinguishable to many Al approaches. They utilize slight learn-
ing/data and are profoundly founded on unadulterated arithmetical models, for example,
the probit model and Poisson models [9, 10, 13, 16, 17]. Some other works utilized mod-
els or strategies that are additional dependent on the information or knowledge of soccer
matches [4, 10, 12, 13, 36]. Machine learning or Al-based techniques are normally used
to forecast the soccer results, which include, Bayesian Learning (BL), Decision Tree (DT),
Naive Bayesian Learning (NBL), Expert Bayesian Network (EBN) and K-nearest neighbor
[7,11, 14, 20, 22].

Smarandache [38] introduced Neutrosophic set - a generalization of the intuitionistic fuzzy
set. Maji [19] introduced the idea of Neutrosophic soft set. Riaz and Naeem [23, 24] pre-
sented some essential ideas of soft sets together with soft sigma algebra. They additionally
displayed a few utilizations of soft mappings to the decision making problBM®j. Riaz

and Hashmi [25, 26, 27] investigated certain applications of FPFS-sets, FPFS-topology and
FPFS-compact spaces. They investigated fixed point theorems of FNS-mapping with appli-
cations to theMP. Riazet al. [28, 29] introduced soft rough topology with multi-attribute
group decision making problems (MAGDM). Riaz al. [30] introduced N-soft topology

and its applications to multi-criteria group decision making (MCGDM). Riaz and Tahrim
[31, 32, 33] established the idea of bipolar fuzzy soft topology and cubic bipolar fuzzy
ordered weighted geometric aggregation operators and their application using internal and
external cubic bipolar fuzzy data. They presented various illustrations and decision-making
applications of these concepts by using different algorithms. &iak [34] studied impact

of water hardness in instinctive laundry system based on fuzzy logic controller.

TOPSIS method for decision making problems have been studied by many researchers:
Adeelet al.[1], Akram and Arshad [2], Boraat al. [3], Eraslan and Karaaslan [6], Kumar

and Garg [18], Peng and Dai [21], Selvachandran and Peng [37], Xu and Zhang [39] and
Zhang and Xu [40].

Related researches have offered some clashing decisions about the dissimilarities in the
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execution, among successful and failed teams throughout official matches. Consequently,
the point of this research is to predict the outcomes of forthcoming soccer matches using
MCDM technique and prediction related research based on current stats has been done.
In daily life issues for a suitable explanation of an entity in an uncertain and vague envi-
ronment, we need to grip the indeterminate and incomplete information. But fuzzy sets
(FS’s) and intuitionistic fuzzy sets (IFS’s) don’t knob the indeterminant and erratic infor-
mation. The notion of Neutrosophic set (NS) was defined by [38] which is a mathematical
implementation for dealing with problems connecting imprecise and erratic information.
The concept of soft set (SS) & NS was together by [19] presenting a hew concept called
Neutrosophic soft set (NSS) and gave an application of NSS in MCDM or MADM prob-
lems. By implementing the proposed technique results are predicted. Seiglain[35]
predicted the CWC 2019 by using the TOPSIS technique of MCDM.

In this paper, the Generalized Fuzzy TOPSIS technique of MCDM is suggested to forecast
the soccer matches the outcome of the last FIFA world cup 2018. To this end, some signif-
icant measures which theoretically affect the match outcomes are required. Consequently,
a wide-ranging database of match statistics of the world cup is used up to quarterfinal
matches.

2. MATERIAL AND METHOD

The match related to arithmetical data, which is studied in this research is openly acces-
sible from the FIFA websitattps://www.fifa.com(FIFA, 2018). The stats of group stage
match, of the 2018 FIFA World Cup is used to implement the proposed MCDM technique,
the attributes of each team, which are used: shots, shots on target, fouls, offsides, yellow
cards, red cards, corners, with possession of the ball and percentage of ball possession in
each match played.

2.1. FIFA. International Federation of Association Football (FIFA) is an organization that
describes itself as an international governing body of association football. FIFA is respon-
sible for the organization of football's major international tournaments.

2.2. Sport Expert. The persons who have perfect knowledge about the soccer game.
Those who know which attributes play an important role during the game like goals, cor-
ners, offsides, red cards, yellow cards, etc. are given the name sports expert. On behalf of
their knowledge about the game, these persons are considered for the selection of attributes
as taken in Table 2.

2.3. Opta. Opta Sports, formerly Opta Sports data, is an international sports analytics
company based in the United Kingdom. Opta provides data for 30 sports in 70 countries,
with clients ranging from leagues to broadcasters and betting websites. Opta debuted its
current real-time data collection process for soccer matches in 2006, leading to an expan-
sion in new data offerings across different sports.

2.4. TOPSIS. The Technique for Order of Preference by Similarity to Ideal Solution
(TOPSIS) is a multi-criteria decision analysis method, which was originally developed by
[23]in 1981.
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2.5. Generalized Fuzzy TOPSIS.Based on the two operations Up and Lo, the FMCGDM
method being the generalized TOPSIS in a fuzzy environment is presented in [22].

Now we give an Algorithm for TOPSIS and Generalized TOPSIS based on neutrosophic
soft set, used to predict FIFA 2018.

2.6. Algorithm. The graphical representation of the technique used is given in Figure 1.

3. NUMERICAL CALCULATIONS

After setting prediction parameters and collecting required data than with proposed tech-
nigue match results of the last world cup would be predictable. As eight top teams i.e.
(Knockout Period) comprised of URUGUAY, RUSSIA, BRAZIL, SWEDEN, ENGLAND,
FRANCE, CROATIA, BELGIUM have a chance to win the world cup. This research is
done by considering the top eight teams from the Knockout period in future this research
can be extended from eight to more teams. Initially, eight teams were considered for the
calculations, in the future, these calculations can be applied to the statistics of the whole
teams participating in the FIFA.

A prediction representative of the soccer, Opta predicted the percentage of winning the
FIFA 2018 before the world cup is shown in Table 1.

Team Al | Ao Az Ay As A6 A7 | Ag
Prediction % by Optq 3.1 1.9 13.211.9|2.1|9.9|1.9]| 4
TABLE 1. Prediction % percentage by Opta for Knockout teams

In the Opta model, each team has an attacking and defensive strength calculated based on
past performances. Given these attacking and defensive strengths and several other World
Cup-specific variables for each game we can assign a likelihood to each potential result
(either team to win or a draw). The graphical representation of the Opta is in Figure 2.

3.1. Prediction by TOPSIS Technique. The Technique for Order of Preference by Simi-
larity to Ideal Solution (TOPSIS) is a multi-criteria decision analysis method. To apply the
TOPSIS technique we need following data or information.

(1) Alternatives

(2) Attributes

(3) Attribute Values

(4) Weights
The match related to arithmetical data, which studied in this research is openly accessible
from the FIFA websitehttps://www.fifa.com(FIFA, 2018). To implement the proposed
MCDM technique, the subsequent actions (attributes) of the teams are systematized. Table:
2 shows the statistics.
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FIGURE 1. Algorithm for the prediction of Champion of FIFA 2018.
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Prediction % by Opta
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FIGURE 2. Percentage of winning the FIFA 2018 given by Opta
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FIGURE 3. Attribute, alternatives and FIFA 2018 statistics up to quarter-
final which is considered for the calculations
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Teams| C1 | Cy |C3 ] Cy | Cs5 | Cs | Cr | Cg
Ay 61|18| 2 | 63| 3| 0| 0|82
As 46 | 26| 7 | 95| 6 | 1| 1|76
As 1103|42| 9 | 50| 7| 0| O |88
Ay 55|16 6 | 65| 8 | 0| O |76
As 83|21 3 |93|121 0| 1|83
Ag 96 39|15 72| 8| 0| 1|87
A; |115(40| 9 |114| 15| 0| 2 | 82
Ag 46 |39 8 | 99|11 0| O | 87
TABLE 2. Attribute and alternatives of FIFA 2018 up to quarter final

which is considered for the calculations

Teams | A, | As Az Ay As A6 A7 Ag
Weights| 0.2 0.1| 0.4| 0.05| 0.01| 0.001| 0.1| 0.139
TABLE 3. weights which are assigned by the sports experts to the attributes

ATTRIBUTE WEIGHTS

PASSING T
PENALTY |
RED |
YELLOW ¥
EQULS i:==~ B \Weights
OFF SIDE | S ——

|
CORNERS |Sm=—
GOAL ATTEMPT }ﬂ—"-— :
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FIGURE 4. Weights which are assigned by the sport experts to the attributes

The graphical representation of the statistics is shown in Figure 3.

Weights which are assigned by sport experts are shown in Table 3.

In daily life issues for a suitable explanation of an entity in the uncertain and vague environ-
ment, we need to grip the indeterminate and incomplete information, especially when they
involve a large set of attributes that require decision-makers to develop rankings. Graphical
representation of weights which are assigned by sport experts are shown in Figure: 4
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3.2. TOPSIS Technique.
Step 1: Construct the Normalized Decision Matrix by using:

Tij

T..
1] =

Step 2: Construct the Weighted Normalized Decision Mati¥%; = w; 7
Step 3: Determine Ideal and Negative-ldeal Solutions:
At ={V,....V,}
A= ={W,...,V,}
Step 4: Calculate the Separation Measure:
(1) Ideal Separation:

n

st= > -~V i=123...m

[
Jj=1

(1) Negative Ideal Separation:

n

Si= Y vy V) i=123,...m

? J

j=1
Step 5: Calculate the Relative Closeness to the Ideal Solution:
S
Cf‘zﬁ,0<C2‘<1, i:1,2,3,...,m.
(Si +57)
Cr=1, if Ay=A"andC; =0, if A; = A~
Step 6: Rank the preference order a set of alternatives, can now be preference ranked
according toC; are shown in Table: 4.

ST S; C; Result — rank Team |
0.032124 0.297466 0.902535 8 URUGUAY
0.091397 0.204687 0.691313 6 RUSSIA

0.165902 0.133734 0.446323 3 BRAZIL

0.066375 0.222928 0.770569 5 SWEDEN

0.060273 0.267291 0.815996 7 ENGLAND
0.274337 0.035194 0.1137 1 FRANCE

0.176975 0.12929 0.422151 2 CROATIA

0.121585 0.183462 0.601422 4 BELGIUM

TABLE 4. TOPSIS technique calculation results

3.3. Generalized Fuzzy TOPSIS. Definition 1:A Fuzzy Neutrosophic set (FN sef)
over the universe of discourseis defined as

A=<z, Tq(x), Ia(x),Fa(x)>, x € X whereT,F,I: X — [0, 1]
and 0< Ty (z) + 14 (z) + Fa(x) < 3.
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Definition 2:Let X' be the initial universal set aridl be a set of parameters. Consider a
non-empty se#d, A C E. Let ? (¥) denote the set of all FN sets af.

Fuzzy Sets (FS's) are not as useful while while dealing with uncertainty and vague
environment. Neutrosophic Set (NS's) is the mathematical implementation for dealing with
problems connecting imprecise and erratic information. So, in this section, Neutrosophic
soft set (NSS) is considered for the calculations.

LetU = {A;,A2,A43,A4, A5, A , A7 , As} be the set of alternatives as shown in Table
5, and consideE = {C, ,C> ,C5 ,C4 ,C5 ,Cq ,Cr ,Cg} be a set of attributes as shown
in Table 6.

Teams Actual Rank
A1=URUGAY
A>=RUSSIA
A3=BRAZIL
A,=SWEDEN
As=ENGLAND
As=FRANCE
A7,=CROATIA
Ag=BELGIUM
TABLE 5. Set of Alternatives as A

WNNEFP,R~AROIOINOD

Representation  Attribute
C1 Goal Attempt
Cs Corner
Cs Off side play
Cy Fouls
Cs Yellow Cards
Cs Red Cards
Cr Penalty Corneres
Cs Passing %

TABLE 6. Set of attributes as,C

Step 1: Assigned the suitable rating in terms of a linguistic variable by the experts for each
criterion.

Step 2: Assigning suitable rating in terms of Neutrosophic Soft Sets (NSS’s) to each lin-
guistic variable by the experts for each criterion as shown in Table 7 and Table 8.

Step 3: Now find

A = (Gil, G o.oo.... G75) andAt = (G+1, G+2 ....... G+5)

G, =(0.78, 0.90, 0.69); G~ = (0.31, 0.50, 0.22)
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A

A2

Az

Ag

(0.41,0.7,0.59

(0.31, 0.5, 0.69)

(0.67,0.9,0.33

(0.38, 0.6, 0.62)

(0.47,0.3,0.53

(0.65, 0.63,0.35

(1.0,0.93,0.1)

(0.49,0.61, 0.51)

(0.15,0.3,0.85

(0.45, 0.6, 0.55)

(0.6,0.8,0.4)

(0.41, 0.49, 0.59)

(0.43,0.9, 0.57

(0.63,0.7, 0.37)

(0.35, 0.3, 0.65

(0.44,0.2, 0.56)

(0.21,0.7,0.79

(0.43,0.8,0.57)

(0.49,0.6,0.51

(0.54, 0.4, 0.46)

(0.0,0.1,0.0)

(0.0,0.11,0.2)

(0.0,0.20, 0.0)

(0.0,0.19, 0.1)

(0.0,0.7,0.13)

(0.01, 0.1, 0.09)

(0.03,0.2, 0.0)

(0.01, 0.3, 0.03)

(0.83,0.7,0.17

(0.77,0.6,0.3)

(0.87,0.3,0.13

(0.77,0.89, 0.23)

TABLE 7. Suitable rating to each criterion in term o

the decision makers

Neutrosophic by

As Ag A, Asg
C: | (0.55,0.86, 0.45] (0.64,0.9,0.36)] (0.87,0.5,0.22) (0.31, 0.6, 0.69)
C- | (0.52,0.81, 0.48) (0.98,1.0,0.02)| (1.0,0.98,0.4)| (1.0,0.7,0.3)
Cs | (0.21,0.9,0.79)] (1.0,1.0,0.3) | (0.61, 1.0, 0.39)| (0.53, 0.31, 0.47)
C.| (0.63,0.4,0.37)] (0.48,0.51,0.52) (0.81, 0.47, 0.19) (0.69, 0.31, 0.31)
Cs | (0.89,0.3,0.21) (0.54,0.37,0.9) (1.0,0.9,0.7) | (0.71,0.63, 0.39)
Cs| (0.0,02,02) | (0.0,0.3,0.1) | (0.0,0.13,0.13) (0.0,0.17,0.01)
C»| (0.0,0.7,0.03)| (0.0,0.1,0.03)| (0.0,0.0,0.0) | (0.0,0.1,0.3)
Cs | (0.81,0.9,0.19) (0.89,0.7,0.11)| (0.81,0.9,0.19] (0.89, 0.7, 0.13)

TABLE 8. Suitable rating to each criterion in term of Neutrosophic by
the decision makers

G'9 = (1.00, 1.00, 0.53); G~5 = (0.47, 0.30, 0.10)
G*3 = (1.00, 1.00, 0.85); G~3 = (0.15, 0.30, 0.30)
G+ = (0.80, 0.90,0.65);G 4= (0.350.20, 0.19)

= (1.00, 0.90, 0.90); G~ 5 = (0.21, 0.30, 0.21)
G+6 = (0.00, 0.30, 0.20);G ¢ = (0.00, 0.10, 0.00)
G*7 = (0.01, 0.70, 0.30); G~ 7 = (0.00, 0.00, 0.00)
G*g = (0.89, 0.90, 0.23); G~ = (0.77, 0.30, 0.11)

Step 4: By using following formula and result is in Table9.

d(4, B) = \/(1\3)[(a1 + b1)* +

LetB; = Ai

d(Gij,G+j) d(G,;j,ij)

(CLQ + b2)2 + (Clg

Step 5: The average weight assigned against each criterion.

= (0.51, 0.69, 0.49)w, =
wy = (0.56 0.47, 0.44) w5 = (0.60, 0.59, 0.57) w
= (0.01, 0.20, 0.09)ws =

(0.76, 0.75, 0.34)ws =

+ b3)?)

(0.50, 0.68, 0.54)
= (0.00, 0.18, 0.09)

(0.83, 071 0.18)
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By

By

Bs

By

0.2496 0.2494

0.35630.2714

0.21730.3171

0.29150.2415

0.5069 0.2483

0.3119 0.2604

0.2743 0.4753

0.37090.2970

0.6357 0.4330

0.4291 0.3571

0.3663 0.4257

0.4746 0.3385

0.2242 0.4627

0.2242 0.3468§

0.4365 0.2718§

0.4601 0.2198

0.4748 0.4068§

0.3846 0.3777

0.4091 0.2935

0.4673 0.2459

0.1633 0.000

0.1097 0.1154

0.1291 0.05771

0.0858 0.0777

0.0983 0.4111

0.36700.0779

0.31800.1234

0.2786 0.1742

0.1254 0.2361

0.1909 0.205¢

0.3514 0.0589

0.06950.3476

Bs

Bg

By

By

0.1988 0.2624

0.20700.3101

0.3563 0.2714

0.32190.2796

0.2994 0.3683

0.2947 0.5027

0.0756 0.527Q

0.24780.4896

0.46100.5291

0.31750.6461

0.3482 0.51184

0.52960.3063

0.3468 0.2247

0.3044 0.272¢

0.3635 0.308(0

0.39920.2176

0.5317 0.3924

0.4052 0.4434

0.1155 0.6389

0.37290.3612

0.1291 0.1154

0.0577 0.1291

0.1061 0.077Q

0.13290.0408

0.3958 0.044(0

0.3799 0.0603

0.4397 0.000

0.34650.1826

0.0516 0.3507

0.1347 0.2411

0.516 0.3502

0.12910.2414

TABLE 9. Calculation of ideal distance as of Step: 2 of TOPSIS tech-

nigue of MCDM

Step 6: Calculation of weight distance value by using formula:

D+7; = zm:Wj X d+ij&D_i = zm:WJ X d_ij

Thus

= (1.3459, 1.5083, 1.0533)&D ™1 = (1.2355, 1.3600, 0.9553)

= (1.1517, 1.3325, 0.9075)&D ™5 = (1.1068, 1.1933, 0.8366)

= (1.2872, 1.3876, 0.9263)&D ™5 = (1.1140, 1.3357, 0.9071)

= (1.2664, 1.3616, 1.0393)&D 4 = (0.8194, 0.9415, 0.6679)

= (1.1194, 1.2909, 0.9603)&D~ 5 = (1.3305, 1.4323, 0.9393)

= (1.0175, 1.1439, 0.8016)&D ¢ = (1.4819, 1.6259, 1.1045)

= (1.1190, 1.2519, 0.7562)&D 7 = (1.6413, 1.7147, 1.1581)

Dty = (1.1752, 1.3606, 0.9826)&D~s = (1.2075, 1.2975, 0.8330)
UD' = (1.3459, 1.5083, 1.0533) , LDT = (1.0175, 1.1439, 0.7562)
UD~ = (1.6413, 1.7147, 1.1581),LD~ = (0.8194, 0.9415, 0.6679)

i=1

Step 7: Find by using distance formula

i=1

d(4, B) = /(1\3)[(a1 + b1)* +
d(D*,UD") =0

(ag + b2)2 +

(a3 + b3)°]
d(D*y,LD%) =0.3311
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d(D%2,UDT) =0.1731
d(D*3,UD") = 0.1067
d(D*4,UDY) = 0.0967
d(D%s5,UDT) =0.189
d(D%,UD") =0.3183
d(D%7,UDT) = 0.2617
d(D*s,UD") = 0.1366
d(D™1,UD™) =0.3325
d(D™2,UD™) = 0.4694
d(D3,UD™) =0.4019

d(D~4,UD™) = 0.7103

d(D~5,UD™) = 0.2734
d(D~6,UD™) = 0.1098
d(D~7,UD™) = 0.0

d(D*y, LDY) = 0.1597
d(D*s,LDY) =0.2317
d(D*4,LD") = 0.2567
d(D%s5,LD") = 0.1567
d (D%, LDY) = 0.0262
d(D*7,LD%) = 0.0856
d(D*s,LD") = 0.2026&
d(D™1,LD™) = 0.3790
d(D™2,LD™) = 0.2412
d(D75,LD™) = 0.3159
d(D"4,LD™) =0.0
d(D75,LD™) = 0.4381
d(D~¢,LD™) = 0.6050
d(D™7,LD”) =0.7103

d(D”s,UD™) = 0.3949 d(D”s,LD™) = 0.3187
Step 8: From the previous distance valudg andA; calculated by formula as shown in
Table 10.
Af=d (D", LD")+d(D~y,UD™) | A;=d (D", UD")+d (D ;,LD")

AT=0.331140.3325=0.6636

A7=0.0+0.3790 = 0.3790

A;" =0.15974-0.4694=0.6291

A;=0.1731 4 0.2412 = 0.4143

A;=0.2317+0.4019=0.6336

Az = 0.1067 4 0.3159 = 0.4226

AJ=0.251340.7103=0.9616

Ay =0.0967 + 0.0 = 0.0967

A;=O.1567—|—0.2734:O.4301

Az = 0.1890 + 0.4381 = 0.6271

A§=0.0262+0.1098=0.1360

Ag = 0.3183 4 0.6050 = 0.9233

Ai=0.0856—|—0.000020.0851

A7 =0.2617 4 0.7103 = 0.9720

A;=0.2026+0.3949=0.5975

Ag = 0.1366 4 0.3187 = 0.4553

TaBLE 10. Calculations of Positive and Negative ideal solution

Step 9: Finally evaluated results are given by calculatitig= A__AJEM

A; = 0.3635, Ay = 0.3971, A3 = 0.4001 , A4 = 0.0914,

As = 0.5932, Ag = 0.8716, A7 = 0.9191, Ag = 0.4325

Clearly, A7 > Ag > As > Ag > A3 > Ay > A; > A4, and the best performance is by
A, =Croatia as shown in Figure 5.
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Strategy | Final value | Predicted Rank | Actual Rank
A, 0.3635 7 6
A, 0.3971 6 7
Az 0.4001 5 5
Ay 0.0914 8 8
As 0.5932 3 4
Asg 0.8716 2 1
Ar 0.9191 1 2
Asg 0.4325 4 3

TABLE 11. Final result by Generalized Fuzzy TOPSIS vs Actual Rank-
ings of the fallout of FIFA 2018

Comparison between Predicted Rank by
Generalized Fuzzy TOPSIS and Actual fallout
results of FIFA 2018

URUGAY RUSHA BRAZIL SWEDEMN ENGLAND FRAMNCE CROATIA BELGILM

(=]

rd

[}

B Predicted Rank W Actual Rank

FIGURE 5. Comparison of Predicted Rank by Generalized Fuzzy TOP-
SIS and Actual fallout results of FIFA 2018

4. RESULT DISCUSSION

The illustration of the game soccer and prediction of FIFA 2018 has been dealt with. As
the stats of each team were neither the same nor closed. Thus, an MCDM (Multi-Criteria
Decision Making) approaches, TOPSIS and Generalized Fuzzy TOPSIS are considered in
the prediction model. The prediction model is based on alternatives which are teams and
attributes of each team. The results have been shown in the Table 4, Table 11and Table 12
while graphically represented in Figure 5 and Figure 6 respectively.

In Table 12, all the outcomes are shown. Results of Fuzzy TOPSIS shows that the alterna-
tive taken as A have maximum chances to win FIFA 2018 which are quite different from
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Teams Ay | Ay | A3 | Ay | A5 | Ag | A7 | Ag
Predicted Rankby TOPSIS 8 | 6 | 3 | 5| 7 | 1| 2| 4
P-Rank by G-FuzzyTOPSI$S 7 | 6 | 5 | 8 | 3| 2| 1| 4
Actual Rank 6| 7| 518|412 3
TABLE 12. Comparison of Fallout of FIFA 2018l vs TOPSIS vs Gener-
alized Fuzzy TOPSIS technique results

Comparison of Fallout of FIFA 2018l vs TOPSISvs
Generalized Fuzzy TOPSIStechnique results

URUGHY RUSSIA  BRAZIL. SWEDEN ENGLAND FRANCE CROATIA BELGIUM

m n -l D3 o

[ T T R =

L R S

N Predictecl Rank by TOPSES B Predicted Rank by G-TOPSIS 1 Actual Rank

FIGURE 6. Comparison of Fallout of FIFA 2018l vs TOPSIS vs Gener-
alized Fuzzy TOPSIS technique

the actual ranking of the fallout of FIFA but when we consider all the precise and vague
values in term of Neutrosophic the predicted ranks are approximately the same if we con-
sider more attribute true prediction can be done. To this end, an individual match chart
displays individual measurements. The results have shown in the Figure 6.

5. CONCLUSION

The main purpose of this study was to predict the results for the rest of the matches of
the FIFA 2018 world cup based on current match statistics till quarterfinals. It was a hard
task to predict soccer match results since it was relying on several factors, such as weather
conditions and players performance as well as various actors and unforeseen situations. So,
such research requires the MCDM approach as this approach can calculate and predict tak-
ing various factors into consideration. In this research, the TOPSIS technique of MCDM
and Generalized Fuzzy TOPSIS were applied to the statistics which have been collected
from matches till quarterfinals. Both the mathematical techniques resulted in rankings of
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teams. After the fallout of FIFA 2018, the predicted results were compared with the actual
rankings of the teams as in Table12, which showed that predicted results of generalized
Fuzzy TOPSIS were approximately similar to the actual rankings. This research was lim-
ited to eight attributes which led us to the predicted results. In addition, predicting results
can be more accurate by considering even more attributes. Therefore, the findings of this
research are the application of both mathematical techniques. In the future, the application
of these approaches can be used to predict the fallout of soccer matches as well as all those
sports involving several factors in determining the results.
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