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ABSTRACT

In the world of cricket, various important decisions like choosing substitutes generally based on player’s
performance in the last tournament, does not always results best. Now a day’s new scientific methods have been
chosen for taking decisions in sports. In this paper we have tried to make the above decision using KNN algorithm.
As an illustration we have taken the data set of 377 cricketers of the one day cricket and by giving appropriate
weight to the attribute and have tried to implement the above said aim which shows that this is a more practical
approach to be followed for the better results.
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1. INTRODUCTION

Cricket is a bat-and-ball team sport first documented as being played in southern England in the 16th century. By the
end of 18th century, cricket had developed to the point where it had become the national sport of England. The
expansion of the British Empire led to cricket being played overseas and by the mid-19" century the first
international matches were being held. Today, the sport is played in more than 100 countries. Standard limited
over’s cricket (where an over is a series of six bat-and-ball rounds) was introduced in England in the 1963 season in
the form of a knockout cup contested by the first-class county clubs. In 1969, a national league competition was
established. The concept was gradually introduced to the other major cricket countries and the first limited over’s
international match was played in 1971. The first Cricket World Cup took place in England in 1975.

A "one day match", so called because each match is scheduled for completion in a single day, is the most common
form of limited over’s cricket played on an international level. In practice, matches sometimes continue on a second
day if they have been interrupted or postponed by bad weather. The main objective of a limited over’s match is to
produce a definite result and so a conventional draw is not possible, but matches can be undecided if the scores are
tied or if bad weather prevents a result. Each team plays one innings only and faces a limited number of over’s,
usually a maximum of 50 over’s (300 deliveries).

[5] Match data since the beginning of the ODI game is available. However our literature search found no previous
research and literature on the above mentioned topic. Some work could be found on topic of optimal scoring rates by
Clarke [7] and Preston and Thomas [6]. They utilize dynamic programming methods. But in their research they
mentioned only about the strategies in the one day cricket. Some studies, such as those conducted by De Silva [8]
analyze the magnitude of the victory. It is found that most of these studies describe the factors affecting winning but
do not focus on the analysis of the factors with the goal of predicting the probability of victory if some changes are
there in the squad.

The K-Nearest Neighbors algorithm (or K-NN for short) classification is the most fundamental and simple
classification methods that should be the one of the first choices for a classification study when there is a little or no
prior knowledge about the distribution of the data [4]. Knn is a non-parametric method used for classification. When
you say a technique is a non-parametric, it means it does not make any assumptions on the underlying data
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distribution. KNN assumes the data is in features space i.e. the data points are in metric space. The data can be
scalars or possibly even multidimensional vectors. Since these points are in future space, they have a notion of
distance. This distance can be calculated by Euclidean distance, city block distance, chebychev distance, cosine
distance but the distance which we are using for our work is the Euclidean distance.

Method to find KNN:

1.) Calculate distances of all training vectors to test vector

2.) Pick k closest vectors

The training examples are vectors in a multidimensional feature space, each with a class label. The training phase of
the algorithm consists only of storing the feature vectors and class labels of the training samples. In the classification
phase, K is a user-defined constant, and an unlabeled vector (a query or test point) is classified by assigning the label
which is most frequent among the k training samples nearest to that query point. A commonly used distance metric
for continuous variables is Euclidean Distance. The Euclidean distance between X=(X1, X5, Xs... X,) and Y = (Yy,

Y,, Y3...Y,) is defined as:
D(X,Y) = / K Xi—Yi)? Where k = n

2. PARAMETERS TO WORK WITH

Number of nodes: 377 cricketers
*Dimensions: Matches, Innings, Over’s, Maidens, Average, Economy, 4 wickets, 5 wickets, Runs, Highest, Strike
Rate, 4s, 65, 50s, 100s.
*Value of k: as requires by user.
*Output required: k appropriate substitute for the player requested by user.
For experimental purpose, we have prepared data set consisting of 377 cricketers along with their statistics
Table 1: data set classification
Data sets No. of Samples | No. of Attributes

Batsmen 69 5
Bowler 308 6
For example we have taken the data set with the following attributes:
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Fig-1: Bowlers’ Statistics
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A B - D E F G H I ] K L
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Fig-2: Batsmen’s Bowlers’

3. NEED OF SUBSTITUTE

A substitute in the game of cricket is basically a replacement that umpires allows when a player has been injured or
become ill after the nomination of the players at the start of the game or at the start of the tournament. But now the
question arises, how we will choose the substitute for a particular player. So, our work could be one of the options.

3.1 The high rate of injuries in first class games

In 34 percent of first class games, a team will have at least one player suffer an injury that either prevents continued
participation in the game or causes him to miss the following game. With one third of teams affected, it cannot be
argued that injuries in professional cricket are rare events that do not need to be catered for. Cricket has injury
prevalence rates similar to football and therefore has the same need to consider substitute players.

3.2 Increasing fast bowler injury prevalence

Fast bowlers are clearly not coping with the new make-up of the cricket calendar, which is here to stay given the
eight-year forward planning of the Future Tours Program and the popularity of the T20 tournaments. The key factor
is that bodies are generally not designed for participating in the cricket equivalent of a sprint event (four over’s of
extreme pace are called for in a T20 match) rapidly followed by the cricket equivalent of a marathon (30—40+ over’s
are required from each bowler in a first class match). This transition would be made far easier if a first class or Test
match workload was shared between a greater numbers of bowlers.

3.3 Risk of injuries worsening if players push through pain

Cricket has prided itself on the ‘tough’ environment of the Test match arena where players are required to push
through pain and minor injuries for the benefit of the team. A player is expected to continue to bat or bowl even if
suffering from cramp, for example. However, serious injuries do occasionally occur in cricket and the expectation
that a player should always push through pain for the benefit of the team could, in rare cases, be catastrophic.
Cricketers can suffer concussion, cardiac conditions, severe dehydration (especially if playing with gastroenteritis in
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hot, humid environments) and medically, this could lead to dire consequences if there is major pressure from the
rules not to pull out and leave the team short. More commonly, fast bowlers can suffer stress fractures of the lumbar
spine. Although hard data is difficult to come by, the clinical impression is that if a bowler stops bowling early in the
cycle of a lumbar stress fracture, the bone can heal nicely, but permanent non-unions which can affect the entire
playing career can occur if the bowler pushes through the pain barrier for too long. Rules which encourage pushing
through pain probably lead to worse outcomes for back injuries in young fast bowlers, which is a blight on the game

of cricket.[2]
98-99 | 99-00 | 00-01 | 01-02 | 02-03 | 03-04 | 04—05 | 05-06 | 06-07 | 07-08 | 0809 | 09-10
Batsman 39% 3.5% 5.2% 4.7% 3.9% 6.7% 9.8% 6.3% 55% 7.7% 6.6% 6.8% 9.0% 9.2%
Keeper 2.8% 1.4% 0.9% » 0.6% 0.8% 3.9% 3.2% 29% 05% 1.7% 3.0% 8.6% 82% 13.6%
Pace bowler  115% 14.1% 15.0% 19.4% 16.5% 18.2% 9.3% 14.4% 18.6% 19.1% 179% | 21.5% 247% | 25.2%
Spinner 49% | 14% 10.1% L1% 3.6% 7.1% 42% 8.8% 4.1% 10.7% 53% 4.6% 103% | 10.1%
Allplayers | 72% | 75% | 95% | 97% | 87% | 114% | 81% | 97% | 103% | 114% | 104% | 128% | 159% | 159%

Fig-3: Injury prevalence (players missing through injury) by player position by season

4. EXPERIMENTAL RESULTS AND ANALYSIS

We have found k-appropriate substitutes for a player as required by user. For finding the substitute we have
normalized the data and give the appropriate weight to each and every attribute. The user can find substitute for a
Batsman or a Bowler by the following steps:

Stepl: Enter ‘1’ for Batsman and ‘2’ for Bowler.

Step2: Then after this user chooses the basis of selection as:

For Batsmen:

1: average 2: strike rate

3. runs 4: overall performance
For Bowlers:

1: average 2: economy

3: wickets 4: overall performance

We used MATLAB 13 for implementing this idea and getting the output values. Then we will get the k- substitute

for a particular cricketer based on their performances in 2014. The result which we get after performing our analysis:

suppose we have Suresh Raina in our team and he gets injured or for comparison purpose | want to know, which

players in the other side are in good form as Raina based on overall performance, so the result of comparison is:
Table 2: result to get substitute for Suresh Raina

Player Substitute Player 1 Substitute Player 2

Suresh Raina T M Dilshan Mushfiqur Rahim

Similarly, after comparing the bowlers we get the result as:
Table 3: result to get substitute for Mohammed Shami

Player Substitute Player 1 Substitute Player 2

Mohammed Shami S L Malinga B.A.W Mendis

The above table has three columns. Column number one is for the player, column number two is for the first nearest
substitute and column number three for the second nearest substitute. Our experimental result completely agrees
with practical data because comparing the statistics of all the three players we find great similarity among them.

So, the user can choose among the k-substitutes based on availability in their team or can simply compare the
performance of team players with the other side.

Applications:

1.) Required in case of player injury.

2.) Used in bidding.

3.) Used to find appropriate substitutes in big tournaments.
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5. RELATED WORK

From our work, we found that very limited work has been done on game of cricket. Though cricket shares some
attributes with other sports such as baseball, it still remains unique in certain respects and deserves to be analyzed
independently. Most of analyzing studies on cricket so far have been conducted using statistical methods.
Furthermore, many of them have addressed the five day long test matches but not the One Day Internationals. We
present some relevant studies below.

The statistical research on Cricket has been started very early stage of the cricket. In 1945 Wood used the geometric
distribution to model the total score in cricket [9]. This was not a study on the ODI form of the game but has been
recognized among the pioneering research in the game of cricket. Chedzoy studied the issue of umpiring errors in
cricket matches [12]. An umpire is the term used for a referee in cricket. This article focuses on umpiring decisions
and how they affect the outcome of the match. This study was also based on a statistical approach. Moreover, it
focused only on one aspect of the game, namely, the effect of umpires.

Bailey and Clarke conducted a study to predict the outcome in one day international cricket while the game is in
progress [10]. This study was performed using statistical models. The interesting fact about this article is that the
authors have statistically proved how the match resources (number of overs and batsmen left) affect the final result.
However, they deal with analysis during the current game. They do not predict in advance the chances of winning a
new game based on previous matches.

A. Bandulasiri [1] has written an interesting article on predicting the winner in an ODI cricket match. In this paper,
the author has used statistical methods to find wining factors for an ODI match.

6. CONCLUSION

In this paper we have improved the decision making in the world of cricket by using KNN algorithm and
customizing it as required by the user. The result that we have got is completely agreed with the practical result and
we get k appropriate substitute for each player and also the comparison between different players.
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