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Abstract 

This study suggests a new method for cricket team selection using Multiple Criteria Decision Making 

(MCDM). An Analytical Network Process (ANP) formulation is used to evaluate cricket players in many 

skills using multiple outputs. This evaluation determines efficient and inefficient cricket players and ranks 

them based on criteria and sub-criteria. A real dataset of Pakistan players of the Pakistan Cricket Team 

(PCB) (October 2019), having various capabilities is used to choose the best Player. ANP model is used to 

rank players in a one-day international cricket match. The selection is based on different parameters which 

are Batting, Bowling, All-Rounders, and Wicket Keeping. The consistency ratio is checked, whether the 

comparison is consistent or not as per Thomas L Saaty defined criteria. In all four criteria result shown 

that alternative ranking was stable for selecting the optimal players using four different criteria. The 

proposed ANP method is used for selecting the best squad of a national cricket team, clubs, PSL, etc. 

 

Keywords: Cricket, Multi-Criteria Decision Making, Analytical Network Process, Ranking. 

   

Introduction 
 

Cricket is a sport that has been played for a long time with its roots in the 19th Century. A series of Codes 

of Law has rules that manage and control the game of cricket for over 20 decades.  Cricket's key feature is 

thrill and joy that brings to its viewers, fans, and supporters, these features make cricket one of the largest 

sport in modern time. From a mathematician’s point of view, cricket is a great sport since the finite number 

of outcomes and balls make it favorable for modeling (Saikia, 2020) (Gerber & Sharp, 2006). Besides, an 

excessive volume of figures and facts have been collected from cricket matches for analysis and further 

improvement of the game. Cricket is a sport that exists in three formats of test matches, one-day matches, 

and twenty-twenty (T20) matches (Shah, Hazarika, & Hazarika, 2017).  
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In test cricket, the last five days are not joyful because no one can predict which team will win. 

Furthermore, most test matches finish in a tie that makes this format boring. Therefore, the One-day format 

was introduced in 1970. One-day cricket has gained a lot of popularity and craze but the real followers, 

fans, and supporters of cricket still favor test. The International Cricket Council (ICC) was founded at Lord, 

on 15
th

 June 1909.  International Cricket Council (ICC) is the main organization that is responsible for the 

arrangement, administration, and management of cricket tournaments all over the world. Moreover, ICC 

has 12 Full Member Countries, including Pakistan, New Zealand, England, Australia, Bangladesh, Sri 

Lanka, India, South Africa, Zimbabwe, Ireland, Afghanistan, and West Indies. The tournament organized 

by the ICC that has got the most recognition is the World Cup that is played after every four years. Statistic 

of cricket consists of different parameters, which includes Batting Parameter, Bowling parameter, All- 

Rounder parameter, and Wicket keeper parameter. All these parameters are further divided into sub-

parameters which are defined in the following statistic. Numbers of approaches were used, but still, a lot of 

researchers are required to improve the performance of the cricket team by selecting the best possible squad 

of talented players. 

 

The Network of Cricket Players 

 

A Cricket match is played between two teams; each consists of eleven players. In an ODI match, a coin has 

been tossed between the two teams. The team winning the toss will decide to bat or bowl. Once the 

decision is taken two innings will be played. One team bats and the other team balls for a maximum of fifty 

over each. The side which scores the most runs will be decided the winner. This sport is played on a wide 

elliptical shape field with a boundary line marking around the whole ground as shown in figure 1. In the 

middle of the ground is a rectangular part called pitch and have put three wooden wickets at the end of both 

sides. 
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Figure 1: Proposed Scenario 

 

Stumps are placed at each end of the pitch (Das, Srinivasan, & Stasko). The pitch of a cricket game is 66 

feet long and 10 feet wide range. The size of the wicket is 28 inches tall (Lonsdale, 2018). The stumps are 

formed of three vertical wooden sticks (wickets) and two bails horizontally put on top of the wickets. When 

the ball hits the wicket, one or both of the crosspieces will fall off (İshrat, Mushtaq, Jillani, & Navaz, 

2019). So the batsman will be considered out. When the match (innings) starts, the two talented players 

(batsmen) will be sent to bat. These batsmen are called openers. These two players will bat until one of 

them is dismissed. In case one of the openers is out the third batsman in the batting order replaces this 

batsman. The runs scored between a pair of batsmen on the crease are called a partnership. Batsman-1 and 



 

 

 

 

 

ISSN: 2308-7056                  Khan, Faisal, Shah & Waheed (2021) 

 

 

73 

I 

 

  www.irbas.academyirmbr.com                                                                                   July 2021                                                                                             

 International Review of Basic and Applied Sciences                                      Vol. 9 Issue.3 
 

R 
B  
A  
S  

Batsman-2 are the openers. Batsman 1 stands at the striker's end while Batsman 2 stands at the non-striker 

end. The batsman of the striker's end will face the ball. The bowler will be from the fielding side and bowls 

from the non-striker end. Ten players of the ball side bowling side will field except the bowler (Abid et al., 

2020). One of the fielders is called a wicketkeeper. Wicketkeeper fields behind the striker's stumps. During 

making a score by running, the batsman must be careful of being dismissed. The bowling side will bowl 

and batsmen will bat for a maximum of 50 overs. 

 

Furthermore, Batsmen can be out in a variety of ways. When the batsmen hit the ball and if the ball is in the 

air, not touching the ground in the meanwhile any fielder catches the ball the batsmen will be considered 

out (Edgar, 2020). In some batsmen can also be dismissed as run out, bowled, LBW stumped, or hit wicket. 

Except run out, any other dismissal of batsmen will be declared as wicket taken by the bowler. 

 

The game of cricket having two special events, i.e. Six and Four (Chakravorty, 2020). When the batsman 

hits the ball and the ball crosses the boundary, in the air it is considered a six, and if the ball crosses the 

boundary touching the ground the runs will be considered four (4). There are two ways to end the batting 

innings either to dismiss all the ten batsmen or if the maximum number of overs are bowled (Behera & 

Saradhi, 2020). An over consists of six balls, bowled by the bowler from two ends of the pitch. There are 

some extra balls bowled by the bowler in case of No balls, Wide balls, or Dead balls. The team will be 

considered the winner, with the most runs scored. If team A scores 260 runs and team B score 240 runs, 

then say that team A has won the match by 20 runs. 

 

Moreover, if team B surpasses team A's total score with the loss of six wickets, then say that ―team B has 

won by four wickets‖. It expresses that team B has four remaining wickets to bat. In addition, the 

distributed research utilized a portion of the ordinarily cited cricket statistics, namely, batting, batting strike 

rate, and batting average; for the bowling, bowling strike rate, average and economy rate; for an all-

rounder, batting, bowling, and fielding and wicket-keeping; the dismissal rate. These statistics are 

frequently considered as measures of the ability of cricket players. Every measurement gives a different 

feature of a cricketer's capacities and abilities. These features will be evaluated to analyze the player’s 

performance.  

 

Literature Review 
 

This chapter, summarizing the literature review for ranking the players to improve their performance. 

Following is a literature analysis of different applications, methods, and techniques in sport. The author 

proposed (Asif, 2013) that in a game of cricket, in general, in batting and bowling in particular the vital 

feature is the number of a score concerning the resources used throughout a player’s period of play. This 

idea of resources, presented in (F. C. Duckworth & Lewis, 1998) was grounded on the number of wickets 

lost and the number of balls to be bowled. The computation of the statistic made use of the Duckworth and 

Lewis resource table. Their statistic was calculated as (F. Duckworth, 2002). The total number of runs is 

divided by the total resources used multiplied by a hundred. This statistic is called, the runs per match 

(RM) for a cricketer applied to both batsmen and bowlers. For a batsman, the numerator was the total 

number of runs scored, and for a bowler, the numerator was the whole number of runs granted, with both 

taking a denominator of the total resources used, multiplied by a Hundred. A high value denoted a good 

batsman and a low value, a good bowler. This seemed to be a realistic method, providing a simple statistic 

that applied to both Batsmen and bowlers. 

 

In (Vohra & Gordon, 2021) the author proposed the Branched- and –Bound model is the utmost dependable 

in the computation of the best solution to an Integer Programming Problem (IBP). This model primarily 

resolves a problem as a usual Linear Programming (LP) problem. If one of the decision variables in the 

decision is a non-integer, the problematic branches out into two corresponding problems each with an 

added constraint. 
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In (Jhanwar & Pudi, 2017) a novel approach called the graphic representation is used in which the strike 

rate on one axis, and the probability of obtained result on the other axis. The batting average statistic has 

been used almost completely to determine the good performance of a batsman. It shows a strong deal about 

the talent and skill of batsmen in cricket-playing first-class cricket. However, in a one-day game, strict 

restrictions on the number of balls bowled have introduced a very important additional dimension to the 

performance. In one-day cricket, it is not good enough for a batsman to achieve a high batting average with 

a low strike rate. In ODI cricket whenever a batsman makes the runs slowly without any loss. The result is 

considered as the loss of the match, other than to win. 

 

The author discussed (Vaswani, Ganguly, Shah, Pandit, & Bothara, 2020) a network model to guess the 

Australian Football League (AFL) winners and he compared the output with predictive models. The output 

was good. When the human predictors and the other models were compared to the linear program model 

and neural network model the former produced better results. The neural network application in cricket has 

been used to model the bowler action (Bartlett, 2006). Hence, none of the studies appears to have 

concentrated on providing a conclusion aid to the sports squad Committee by providing an estimate of the 

individual performance of every player of cricket. (Gerber & Sharp, 2006) discussed a model called integer 

– programming system was introduced to choose an optimal team in an ODI Cricket which consist of 15 

players. The model is used to calculate the batting, bowling, and fielding performance in a different 

method. Hence they introduced this criterion called an ability indexing method to select the best players. 

This research is consisting of integer program and ability indexing, and the output of an experimental study 

showing the statistics of 32 South Africa Cricket players. 

 

In (Van Staden, 2009) the author introduced a simple method that compared the performance of batting and 

bowling by using a graphical method and the data was collected from the IPL. The used graphs are relevant 

to any form or size of cricket and can be used to recognize different types of players, for example, 

aggressive batsmen, bowling all-rounders, etc. The use of graphs can be extended in many ways. 

 

The author (Ahmed, Deb, & Jindal, 2013) Proposed a model for Selection of players in the field of cricket 

team which has limited financial estimate is a difficult job which can be a sight as constrained multi-

objective optimization and a multiple criteria conclusion – making problem. This job for selecting a good 

squad of players is challenging because the players are full fill in several roles. So for this to achieve a good 

and successful cricket team batting group bowling group for a team are major factors touching its 

performance and the best trade-off needs to be reached. For selecting a well-batting strength and bowling 

strength of a team consist of 13 players the author focuses on a multiple criteria decision method and uses 

the NSGA-11 algorithm which is suit to solve the above problem. Fielding performance and wicket-keeper 

criteria are also used in the optimization and decision-making process. To use the NSGA-11 algorithm, a 

multi-criteria decision-making approach is then proposed for the end optimal selection of the player’s 

squad. 

 

The author (Prakash, 2016) focuses on Machine learning-based data analytics to provide a moral attitude to 

solve the problem. A complete performance-ranking scheme is developed based on a Random Forest-based 

Recursive Feature estimation algorithm to rank the players concerning the other players in competition in 

IPL. The ranking system delivers percentile scores to the players for their batting and bowling performance 

and permits them to be compared against each other. The sum of the percentile scores for batting and 

bowling for the players in a given selection of Playing XI provides the suitability function for measuring 

the fitness of the team. An SGA and MGA are designed and implemented for search and optimization of 

the Playing XI and the results are compared. The MGA provides much balanced XIs than the SGA and can 

be gainfully used for this purpose. 

 

The proposed solution in (Jayathilake & Vidanagama, 2016) is concentrating on applying a web-based 

system using open-source skills to solve the subjects regarding match analysis. The author has already a 

good team selection system, which is called a Genetic Algorithm advanced based system that gives a 
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solution in a form of a line. The input data referred to score gathering from online scoreboards and showing 

the outputs of a system in the form of graphic representation. This proposed web-based system is first used 

by Sri Lanka school cricket to cost witnesses and cost-effective technological advantages in the conclusion-

making activities. 

 

The ranking of players is a significant feature of the cricket game (Premkumar, Chakrabarty, & 

Chowdhury, 2017). Player rating is related to sports specialists, the team members, and the fans and with 

profit-oriented sports, it is even more imperative to the financiers. To ranks batsmen and bowlers who have 

played throughout the fiscal year 2015.For a ranking of players an approach that generating factor scores of 

every match by using a dynamic approach. And this approach is used for more analysis, such as judge of 

team members and also for rank is famous for such as the performance of players and talent. The system 

uses a new set of performance indicators affecting the playing of a player, numerous of which are 

discounted by the earlier ranking model containing the most broadly used International cricket council 

ranking system. This dynamic approach can also apply to the other formats of the game. It can also be used 

for optimizing all-rounders and wicket keepers. 

 

Analytical Network Process  

 

Analytical Network Process (ANP) is one of the Multi-Criteria Decision Making (MCDM) methods to 

weight every factor by using pairwise comparisons (Saaty, 2004;). In the related literature, there are many 

different multi-criteria decision problems and applications (Adil khan & Jiang Feng, 2016) where ANP is 

used for a weighting methodology (Farman et al., 2018; Khalil, Farman, Jan, Khan, & Koubâa, 2020). 

ANP/AHP is used in financial engineering problems (Asyraf et al., 2020; Yücelgazi & Yitmen, 2020; Ayağ 

& Yücekaya, 2019), performance measurement problems, supply chain management problems, and other 

areas. In ANP, decision-makers of Network problems are being asked to compare the factors (criteria, 

objectives, alternatives, etc.) pair-wisely which are at the same level of the hierarchy and the answers of 

each comparison evaluated according to the scale of importance level which is shown in Table 1 If the 

number of criteria is ―k‖, in a matrix format, which is ―k×k‖, the comparison element i to j is going to be 

Aij and Aji is going to have the value of 1/ Aij. 

 

Sarfraz AhmedAhmed ShehzadAzhar Ali
Babar 

Azam
Faheem Ashraf Fakhar Zaman

Haris Sohail Hasan Ali
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Figure 2: Comparison of criteria and players 

Criteria 

 

A combination of parameters (Statistical values of Batting, Bowling, Wicket keeping, and All-rounder) and 

comparison with each other as shown in figure 3. 
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Alternatives 

 

A combination of Players and comparison with every element (Player) in criteria as well as each other as 

shown in figure 3. 

 
Figure 3: Comparaison of Criteria and Alternatives 

 
For decision-making, MCDM (multiple criteria decision-making) is used for ranking the best player in the 

proposed scenario.  

 

MCDM (Multiple Criteria Decision Making) is used to rank players in a one-day international cricket 

match (Ali, Arif, Munir, Azeem, & Khan, 2020). Pairwise comparisons of players, as well as parameters 

and their comparative weights, will be achieved from ICC and Cricinfo, etc. The elements (players & 

criteria) are orderly into rows and columns. Pairwise comparisons will be added in dual stages that are 

elements & clusters as shown in Figure 3. In the proposed model, the statistical values Batting performance 

(batting average (BAT Avg), High Score (HS), and Strike Rate (SR BAT)), Bowling performance 

(Bowling Average (BOWL Avg), Strike Rate (SR BOWL), and Economy Rate (ECON R), All-Rounder 

performance( Batting Average (BAT Avg) and Bowling Average (BOWL Avg) and Wicket Keeper 

performance may include High Score (HS), Strike Rate (SR BAT), Batting Average (BAT Avg) and 

Dismissal Rate (DR)  will be converted to Saaty 1-9 scale as shown in table 1.  

 

Table 1: Pairwise 1-9 Scale for Pair-wise Comparisons. 

Value Definition and Explanation 

1 Vital equally: Two criteria have equivalent contributions 

3 Imperative moderately: One criterion important than the other weakly 

5 Important powerfully: One criterion important than the other powerfully 

7 Important very powerfully: One criterion important than the other very powerfully 

9 Important extremely: Highest possible importance over the other criterion 

2, 4, 6, 8 
Intermediate values of the rate: Cooperating between the two levels of important 

definitions. 

Reciprocals 

of above 

If criterion “I” row are rank with criterion “J” I the form of (I, J) if the criterion “I” 

row is higher than the “j” column, then wrote as (I, J) and “I” will be reciprocal of 

column “J”. 

 

The priority of the weight vector (w) will be calculated by Equation.1 (Saaty, 2008), 

A w  - ʎ
 max  W,                                    (1) 
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Where ʎ max is the major Eigenvalue of matrix ―A‖ and ―w‖ is its Eigenvector as shown in the equation in 

1. The eigenvalue is those values that identify the most probable value of any given parameters where the 

principal of eigenvector is used to show the direction of different players that how much a player is 

important than the other player. In the matrix ―A‖ ʎ max is Eigenvalue and & ―w‖ is the Eigenvector of 

matrix ―A‖ as shown in Equation 1. 

 

Consistency Measurement 

 

The consistency index of the relationship of the matrix will be planned by Equation (2) (Saaty, 2008). 

Furthermore, CI is a consistency Index, ʎ max is the Eigenvalue of the matrix and n is the capacity of criteria 

 

C I       ʎ max -   n                 (2) 
 

Consistency measurement is used to check where the previous comparison is true or false. The consistency 

index will find from the Equation. 2.2 Where ʎ max is the Eigenvalue of the matrix and ―n‖ is the number of 

criteria. 

 

The consistency ratio of the pairwise comparison equation 3 will be calculated by Equation 3 (Saaty, 2008). 

Moreover, CR is the consistency Ratio, CI is the Consistency index, and RI is a Random Index. 

 

CR = CI/ RI                           (3) 

 

Equation 3 shows the Consistency Ratio. Where CI is Consistency Index and RI are Random Index. The 

Random Index is shown in Table 2 which is given by Saaty. The value of consistency ratio (CR) must be 

less than 0.1, otherwise, normalize the matrix.  

 
Values of Random Index (RI) are detailed by Thomson L Satty (Saaty, 2008) in Table 2. 

 

Table 2. Random Index  

 

 

 

 

Where CI is Consistency Index and RI are Random Index. The Random Index is shown in Table 2 which is 

given by Saaty. The value of consistency ratio (CR) must be less than 0.1, otherwise, normalize the matrix.  
Values of Random Index (RI) are detailed by Thomson L Satty (Saaty, 2008) in Table 2. 

 

Optimal Player Selection using ANP Method 

 

The problem of selecting an optimal player is based on certain parameters and can easily select as a Multi-

Criteria Decision Making (MCDM). ANP has been widely used as an MCDM tool, in which dependencies 

among players and feedback are dealt with. The data consists of 26 players including Batsmen, Bowlers, 

All-rounders, and Wicket Keepers. The data was analyzed by ranking the players according to the ANP 

method. 

 

Methodology 
 

The anp model structures the given problem into goals, criteria, and alternatives as shown in fig 3. In this 

paper, our goal is to select optimal players among the alternatives in specific parameters. The problem with 

multiple criteria is how to rank cricket players and obtain optimal players based on strike rate, batting 

N 1 2 3 4 5 6 7 8 9 

R1 0 0 0.52 0.89 1.11 1.25 1.35 1.40 1.45 
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average, runs per match of a batsman, bowling average, economy rate, and strike rate of bowler, An all-

rounder data comprised bowling average, batting average and for a Wicket-Keeping data comprised the 

Total number Dismissal and Total number of Games played through Analytical Network Process (ANP) 

method, which is based on different criteria scales. 

 

Table 3: Players for an ODI Team Selection 

S.No Name of player HS BAT Avg SR (BAT) BOWL Avg ECONR SR (BOWL) DR 

1 Aamir Yamen 62 95 98 77 5.92 78.0 --- 

2 Ahmad Shehzad 124 32.56 72.08 70 7.30 57.30 --- 

3 Asad Shafiq 84 39.33 47.95 --- 9 --- --- 

4 Asif Ali 50 31.83 129.93  --- --- --- 

5 Azghar Ali 102 44.19 41.39 65.03 6.04 104.6 --- 

6 Babar Azam 125 51.92 84.38 --- --- --- --- 

7 Bilal Asif 38 13.33 81.63 19.20 4.36 25.4 --- 

8 Faheem Ashraf 23 14.14 74.43 20.33 4.28 28.5  

9 Fakhar Zaman 210 59.00 98.76 --- --- --- --- 

10 Haris Sohail 89 42.85 80.64 22 2.55 51.6 --- 

11 Hasan Ali 51 10.41 100 22.39 5.23 25.6 --- 

12 Imam Ul Haq 128 64.08 83.49 --- --- --- --- 

13 M. Junaid khan 25 4.84 52.94 27.30 5.20 31.4 --- 

14 M. Aamir 73 20.35 82.77 31.20 4.74 39.4 --- 

15 M. Hafeez 140 32.83 75.60 36.90 4.11 53.7 --- 

16 M. Nawaz 53 22.11 93.42 36.43 5.28 42.1 --- 

17 Rahat Ali 6 2.66 21.62 36.55 5.81 37.7 --- 

18 SarfazAhamd 105 33.01 86.43 --- --- --- 1.210 

19 Shadab khan 54 32.85 69.69 26.70 4.79 33.4 --- 

20 Shoaib Malik 143 35.59 81.84 39.11 4.65 50.4 --- 

21 Umar Amin 59 18.06 69.13 --- 3.42 --- --- 

22 Wahab Riaz 54 13.69 82.37 34.34 5.68 35.2 --- 

23 Usman Shirwari --- --- --- 15.27 4.66 19.6 --- 

24 Yasir Shah 32 17 89.47 42.47 5.09 50 --- 

25 Umar Akmal 102 34.09 85.94 --- --- --- 1.56 

26 Kamran Akmal 124 26.09 83.94 --- --- --- 1.214 

 

Comparison of Batsmen w.r.t Batting Sub Criteria 

 

Table 4. shows the statistics of all the 22 batsmen selected for analysis. 

 

 

HS High Score 

SR(BAT) Strike Rate (Batting) 

BOWL AVG Bowling Average 

SR (BOWL) Strike Rate  (Bowling) 

ECON R Economy Rate 

DR Dismissal Rate 
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Table 5: Selected Batsmen for Analysis. 

S.No Player name HS BAT Avg SR 

1 Aamir Yamen 2 9 6 

2 Ahmad Shehzad 5 3 5 

3 Asad Shafiq 3 2 4 

4 Asif Ali 2 3 9 

5 Azhar Ali 4 3 5 

6 Babr Azam 5 4 5 

7 Bilal Asif 1 1 5 

8 Faheem Ashraf 1 1 5 

9 Fakhar Zaman 9 5 6 

10 Haris Sohail 3 4 5 

11 Hasan Ali 2 1 7 

12 Imam Ul Haq 5 6 5 

13 Junaid Khan 1 1 3 

14 M. Aamir 3 2 6 

15 M. Hafeez 6 3 5 

16 M. Nawaz 2 2 6 

17 Rahat Ali 1 1 2 

18 Sarfraz Ahmad 4 3 6 

19 Shadab khan 2 3 4 

20 Shoaib Malik 6 3 6 

21 Umar Amin 2 1 4 

22 Wahab Riaz 2 1 5 

 

Comparison of Aamir Yamen using criteria  

 

This step is going to compare Umar Amin as an alternative with criteria. And after doing this comparison 

the obtaining 1
st
 table is converted to normalize table because when sum the column values the sum will be 

greater than 1.   

 

Comparison of Aamir Yamen using criteria  

 

Table 6: Comparison of Aamir Yamen using criteria 

 
BAT Avg HS SR 

BAT Avg 1 4 3 

HS 0.25 1 0.5 

SR 0.333333333 2 1 

 

  Table 7 : Normalization Process 

 BAT Avg HS SR 

BAT Avg 1/1.375= 0.72727272 8/14= 0.571428571 4/5.2= 0.76923076 

HS 0.125/1.375= 0.090909090 1/14= 0.071428571 0.2/5.2= 0.038461538 

SR 0.25/1.375= 0.18181818 5/14= 0.35714285 1/5.2= 0.192307692 
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Table.7 presents the normalization process involved in a pairwise comparison. Table 8 shows the 

Eigenvalues obtained from Table 6 to find Eigenvalues in (Table 8), Sum of column values in Table 6, and 

the sum of row values in Table 7 are multiplied as shown in Figure 4.  

 

Table 8. Finding the Eigenvalues 

 

 

 

 

 

 

 

 

 

The consistency ratio is computed using the formula in Equation (2) and Equation (3) shown in Figure 4. 

The same process of calculation has been done for each batsman.  Figure 4. is used for each batsman to 

check the Consistency Ratio while the comparison process is the same.  

 

Un-Weighted Super-Matrix 

 

In this section, the Un-Weighted Super Matrix is discussed. The pairwise comparisons are constructed on 

Saaty's scale from 1 to 9 where 1 represents the equivalent position and 9 is the highest weight of one 

player over the other. The local weights of these criteria were obtained through the main Eigenvector of 

comparison and represented in un-weighted super-matrix as shown in Table 9.  

 

 

Table 9. Un-Weighted Super-Matrix 

  BAT Avg HS SR 

BAT Avg 0.72727272 0.571428571 0.76923076 

HS 0.090909090 0.071428571 0.038461538 

SR 0.18181818 0.35714285 0.192307692 

 Alternatives Criteria 

A
lt

er
n

a
ti

v
es

 

 
Kamran 

Akmal 

Sarfaraz 

Ahmad 

Umar 

Akmal 

BAT 

Avg 
DR HS SR 

Kamran 

Akmal 
0.00000 0.00000 0.00000 0.12196 0.15706 0.59363 0.33333 

Sarfaraz 

Ahmad 
0.00000 0.00000 0.00000 0.31962 0.24931 0.24931 0.33333 

Umar  

Akmal 
0.00000 0.00000 0.00000 0.55842 0.59363 0.15706 0.33333 

C
ri

te
r
ia

 

BAT Avg 0.14645 0.30886 0.22344 0.00000 0.33333 0.33333 0.33333 

DR 0.10355 0.24070 0.39428 0.33333 0.00000 0.33333 0.33333 

HS 0.43934 0.14158 0.09557 0.33333 0.33333 0.00000 0.33333 

SR 0.31066 0.30886 0.28671 0.33333 0.33333 0.33333 0.00000 
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High Score

Batting Average

Strike Rate

Batting Average High Score Strike Rate

Total

1

0.125

0.25

1.375

8

1

5

14

4

0.2

1

5.2

High Score

Batting Average

Strike Rate

Batting Average High Score Strike Rate

Total

0.727272727

1

0.5714286 0.769230769

1

Total

0.689310689

0.090909091

0.181818182 0.3571429

0.0714286

1

0.038461538

0.192307692

2.067932068

0.200799201

0.731268731

3

0.066933067

0.243756244

1

Average

Consistency Measure

Batting Average

High Score

Strike rate

3.191304348

3.015671642

3.079918033

Consistency index 0.04781567

Random Index 0.52 ƛmax-n/n-1
Consistency Ratio 0.091953212

Matrix Multiplecatin

 
 Figure 4. Finding Eigenvalues of Alternatives and Criteria 

 

Weighted Super Matrix 

 

In this matrix, the sum of all column values is equal to 1, as shown in table 10. 

 

 

Table 10: Weighted Matrix of Wicket Keeper 

 

Limit Super Matrix 

 

The weighted supermatrix is calculated and raised to the power of 2
k
 to get stable values to form a limit 

matrix, where k is an arbitrary number. The Limit matrix is the resultant matrix having the final priority 

weights. It consists of a summary of the whole pairwise comparisons made. The Limit matrix consists of 

 Alternatives Criteria 

A
lt

er
n

at
iv

es
  

Kamran 

Akmal 

Sarfaraz 

Ahmad 

Umar 

Akmal 

BAT 

Avg 
DR HS SR 

Kamran Akmal 0.00000   0.00000   0.00000   0.06098   0.07853   0.29682   0.16667 

Sarfaraz Ahmad 0.00000   0.00000   0.00000   0.15981   0.12466   0.12466   0.16667 

Umar Akmal 0.00000   0.00000   0.00000   0.27921   0.29682   0.07853   0.16667 

C
ri

te
ri

a
 

BAT Avg 0.14645   0.30886   0.22344     0.00000 0.16667   0.16667   0.16667 

DR 0.10355   0.24070   0.39428   0.16667   0.00000   0.16667   0.16667 

HS 0.43934   0.14158   0.09557   0.16667   0.16667   0.00000   0.16667 

SR 0.31066   0.30886   0.28671   0.16667   0.16667   0.16667   0.00000 
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the limit priority of all indirect relationships among players. The limit matrix as shown in Table is the 

resultant matrix where the decision-maker can make the decision easily. The limit matrix shows the final 

weight of alternatives (players) and criteria as well. The final limit matrixes are shown in Table 11.  

 

Table 11: Limit Matrix of Wicket Keeper 

 Alternatives Criteria 

A
lt

er
n

a
ti

v
es

 

 Kamran Akmal 
Sarfaraz 

Ahmad 

Umar 

Akmal 

BAT 

Avg 
DR HS SR 

Kamran  

Akmal 
0.09949 0.09949 0.09949 0.09949 0.09949 0.09949 0.09949 

Sarfaraz  

Ahmad 
0.09632 0.09632 0.09632 0.09632 0.09632 0.09632 0.09632 

Umar  

Akmal 
0.13753 0.13753 0.13753 0.13753 0.13753 0.13753 0.13753 

C
ri

te
r
ia

 BAT Avg 0.15957 0.15957 0.15957 0.15957 0.15957 0.15957 0.15957 

DR 0.17042 0.17042 0.17042 0.17042 0.17042 0.17042 0.17042 

HS 0.15566 0.15566 0.15566 0.15566 0.15566 0.15566 0.15566 

SR 0.18103 0.18103 0.18103 0.18103 0.18103 0.18103 0.18103 

 

By getting the optimal players for Bating Criteria, Bowling Criteria, and All Rounder Criteria same 

procedure is done like Wicket Keeper Criteria. 

 

Results and Discussion 
 

After going through the whole process of ANP shown in the previous sections, this section shows the 

results obtained. In this research study, the ANP method for selection of optimal and ranking players for the 

best cricket Team based on parameters such as (Batting Average, High Score, and Batting Strike rate, 

Bowling Average, Economy Rate, Bowling Strike Rate, and Dismissals Rate). The main objective of this 

research is to prepare the best squad Secondly, different parameters were determined by studying the 

literature to select an optimal player. The network has been designed using goal (optimum Player Selection 

and ranking), criteria (parameters), and alternatives (players) as shown in Figure 2. After designing the 

network structure, alternatives are pair wised compared concerning parameters as well as according to the 

9-point quantitative scale as shown in Table 1. Furthermore, dependencies of a parameter over one another 

are being graded and compared. The consistency ratio is checked, whether the comparison is consistent or 

not as per Saaty defined criteria. Once all the comparisons are over, an un-weighted supermatrix is 

generated consisting of the outcome of all Eigenvectors obtained from pairwise comparisons. The un-

weighted supermatrix is transformed into the weighted supermatrix by making each column stochastic. The 

weighted supermatrix is raised to the power of 2
k
 to get stable values to form a limit matrix, where k is an 

arbitrary number. Limit matrix 11 is the resultant matrix having the final priority weights. 

 

Optimal Batsman and Ranking 

 

Figure 5 shows the optimization and ranking of the batsman Criteria. Figure 5 shows that Fakhar Zaman 

has the maximum value (0.106) thus selected as optimal batsman shown in Figure 5. Fakhar Zaman is 

selected as an optimum player because its weight is high as compared to the other alternatives. Looking at 

Table 5, the High Score of Fakhar Zaman is graded 9, and Batting Average is 5, which means that the 

batting average is more important than the high score in the case of Fakhar Zaman. Besides, Fakhar Zaman 

is 3 times more important than the strike rate and 1 time more important than the batting average in the case 

of the Strike rate. Figure 5 shows the optimal and ranks of batsmen.                                                 
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Figure 5. Optimal and Ranked Batting Squad 

 

Optimal Bowler and Ranking 

 

Figure 6 shows that Usman Shinwari has the maximum value (0.17) thus selected as the optimal bowler as 

shown in Figure 6. Usman Shinwari is selected as an optimum player because its weight is high as 

compared to the other alternatives. Looking at Figure 6 that Usman Shinwari is the most optimal Bowler in 

all existing bowlers. 

 

All- Rounder Ranking priorities  

 

Figure 7 shows that Ahmad Shehzad has the maximum value (0.109) thus selected as optimal All-Rounder 

shown in Figure 7. Ahmad Shehzad is selected as an optimum player because its weight is high as 

compared to the other alternatives. Looking at figure 7, Ahmad Shehzad is the most optimal All-Rounder in 

existing players. 

 

 
Figure 6.Bowlers Ranking 
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All- Rounder Ranking priorities  

 

Figure 7 shows that Ahmad Shehzad has the maximum value (0.109) thus selected as optimal All-Rounder 

shown in Figure 7. Ahmad Shehzad is selected as an optimum player because its weight is high as 

compared to the other alternatives. Looking at figure 7, Ahmad Shehzad is the most optimal All-Rounder in 

existing players. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Figure 7. All-Rounder Ranking 

 

Best Keeper Ranking 

 

Figure 8 shows that Umar Akmal has the maximum value (0.584) thus selected as the optimal wicket-

keeper. Umar Akmal is selected as an optimum player because its weight is high as compared to the other 

alternatives as mention in Limit Matrix Table no 11.  

 
Figure 8.Wicket Keeper 
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Figure 9 shows the overall performance of Cricket players to select the best cricket team concerning 

Batting, Bowling All-rounder and Wicket keeper, 

 

 
Figure 4.Complete Results w.r.t to Batting, Bowling, and All-Rounder 

 

Conclusion  
 

This research proposed a novel use of MCDM ANP for cricket team selection. To evaluate cricket players 

of various abilities, the researchers presented a multiple outputs ANP formulation. The best cricket team 

among multiple players is determined using an actual dataset of cricket players. The proposed method has 

the advantage of aggregating multiple performance measurements using an optimization ANP model. This 

eliminates the use of subjective computation in the choosing of cricket teams. In all four criteria result 

shown that the alternative ranking was stable for selecting optimal players using four Criteria. Finally, we 

conclude that ANP can be used as one of the best-ranking techniques for optimal cricket team selection 

concerning different criteria like Batting, Bowling, All-Rounder, and Wicket keeping. Now it is very easy 

for the chief selector to make a robust cricket team.  More research is needed to compare and analyze a 

cricket team's performance versus the performance of individual players. 

 

Recommendations 
 

Although the focus in this study has been ODI cricket, a similar approach to squad selection would be 

possible for T20 and Test Cricket. A different selection of ability measures may be called for, but the 

optimization process would remain unchanged. Furthermore, when looking at different lengths of games, 

concerning the number of optimal outcomes, it would be interesting to conduct more research into the best 
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selection of ability measures, or even the weighting of the statistics within the measures. The proposed 

ANP method can be used to form a national cricket team from several clubs or a team of top cricketers. The 

methodology is generic and can be easily extended to other sports like football, baseball, and other 

international games. 
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