86

Do Home Ground and Toss Win Make
Cricket An Unfair Game? An Empirical
Study from the First Fifteen Years of
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Cricket is the most popular and most-watched game in India. However,
the fairness of the game has been questioned many times in the past,
on account of the possible advantage of home-ground and toss wins.
Therefore, this research study aims to examine the influence of home
ground and toss wins on the outcome of Indian Premier League matches
over the first fifteen years of the IPL. The chi-square test of association
suggests that these effects are statistically significant at a 90 percent
confidence level for a few of the matches only, but not for others at the
individual match level. However, at the aggregate level, a positive effect
has been found by the logistic regression model that was used to predict
the probability of winning for any team. The logistic regression model
was developed to predict the match outcome based on these variables
taken at an aggregate level for the three most prominent IPL teams
using logistic regression, since there are other variables that can
influence the performance, such as bowling performance, batting
performance, etc. The study also mentions the implications of the
findings for game players, sponsors, patrons, regulators, etc.

Keywords: Logistic Regression, home ground, toss win, predictive
analytics, cricket, Indian Premier League.

1. Introduction

( TRICKET is a widely watched sport and is becoming a rapidly growing
industry in itself by managing to stay on top in terms of viewership and
revenue generation across the world (Asif & McHale, 2016). The sport is growing
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stronger day by day. For example, there are more than a billion cricket fans
worldwide, and the fan base is constantly increasing (Kapadia et al., 2020).
Even countries such as China, which have no tradition of Cricket, are promoting
the sport (Mani, 2009). In India, cricket has given continuity to the Indian ethnic
identity (Nair, 2011; Devan, 2012). It has been a pre-eminent national game in
India at the expense of many other sports such as hockey and football (Ray,
2008). The game also represents a spirit of nationalism among the Indian
community (Kim Kyunghak, 2010).

The popularity of cricket further increased in India with the advent of the IPL
(Indian Premier League) in the year 2008. In IPL, different states of the country are
represented by different teams that compete for the title. The IPL, with the participation
of international cricketers across the globe, made the game more elite and gave a
significant level of financial security to the cricketers. The value of the IPL has risen
from US$2 billion in 2009 to US$4.7 billion in 2021 with a peak value of US$6.18
billion in 2018 (The Times of India, 2021). The ever-increasing amount of money
involved in the IPL is also evident from the fact that an initial bid of just<3,000 crore
was made to acquire all 8 IPL teams in 2008, the cost shot 17-folds in over one
decade where just 2 teams were acquired at a whooping cost of 312,715 in 2021
(Mishra, 2021). Over the last 3 years, viewership of each age group has registered
significant growth: kids (<15 years) - 52 per cent, that of 15-21 years - 50 per cent,
while 22-30 years - 20 per cent (Broadcast Audience Research Council of India, 2018).
Another staggering statistic that reinforces the relevance and impact of IPL in the
country is that “ Almost half of the Indian TV viewers watched IPL 2020” (Laghate,
2020). The tenth season (in 2017) of IPL generated a TV unique viewership of about
400 million, an increase from 361 million in 2016 (Keelery, 2021).

Given the increasing popularity and viewership of IPL, about 247 brands were
advertised during the 2018 season of the IPL compared to 138 in 2016 (Basuroy,
2021). Large firms such as Coca-Cola, MREF, Castrol, PhonePe, and Maruti Suzuki
have invested heavily in the past to reap benefits from the growing popularity of the
IPL. Sen and Kayal (2022) report that the stock returns of the sponsors of IPL. matches
are linked to the performance of the teams. Thus, from a business perspective, firms
are willing to sponsor a team that is more likely to win the tournament. While every
team may want to win the tournament for obvious reasons, winning also helps
teams gain popularity and grab good sponsorship deals. To assist with this decision-
making, businesses often look forward to the field of sports analytics for providing
valuable insights (Kapadia et al., 2020).

The existing literature on predicting the outcomes of various types of cricket
matches has studied various factors such as home ground, experience of the
players, record with the opposing team, current form of the players and the
individual team, day/night, innings (first or second) and physical fitness of
teams (Pathak and Wadhwa, 2016). There is also an effect of the run-scoring
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pattern of the team and batting. However, the role of “coin toss’ (also referred to
as toss win) and “home ground’ on the outcomes of the IPL match has not been
explored. The ‘coin toss” was incorporated into the game since its inception in
1877, to be as fair and quick as possible with the decision of which team gets to
bat/bowl first. While the coin toss itself is a random event, winning and choosing
whether your side bats or bowls are often a game-defining advantage on flat or
deteriorating pitches (Sood and Willis, 2021; Sawon, 2021; Cricket Prediction
Blog, 2020; Kanungo and Bomatpalli, 2019; and Collins, 2014). Similarly, playing
on Home Ground can be an advantage for the hosting team because of two
major reasons (1) familiarity with the conditions, as IPL teams play 50 per cent
of their games on their home grounds, and (2) having a say in the type of pitch
that is prepared so that it could be used to suit their strengths and/ or exploit the
weakness of the opposition (Krishna, 2021; Oke, 2018; and Karhadkar, 2013).

Therefore, this study considers the two variables- toss win and home ground
in conjunction with overall batting, bowling, and fielding performance to predict
the likelihood of a win or a loss of an IPL cricket match. The research questions
of this study can be described as follows:

RQ1: Is there a statistically significant association between toss win and
match outcome or between home ground status and match outcome?

RQ2: How well can the match outcome be predicted using toss win status
and home ground status?

To answer these research questions, the authors collect data on match
outcome, home ground, and toss win from the official website of the Board of
Control for Cricket in India. The Cricket IPL matches commenced in the year
2008. The authors decided to take the first fifteen years of the data on IPL games.
Hence, the data was gathered for the period 2008 to 2022. Firstly, a chi-square
test is performed to assess the influence of home ground and toss win on the IPL
cricket match outcome. Next, we see the impact of home ground and toss win
along with the team’s overall batting performance, overall bowling performance,
and overall fielding performance on the match outcome. The values of overall
batting performance, overall bowling performance, and overall fielding
performance are calculated as per the methodology outlined in Section 3, and
the analysis is performed using Logistic regression analysis. The study results
provide valuable implications to the stakeholders to aptly manage the game
and can also enable the betters to make informed bets (in countries where it is
legal). In addition to this, some of the teams have shares of their own on the stock
market. Investment decisions can also be taken more thoughtfully if we have a
predictive model for the outcome of any match.

The remainder of the study is structured as follows. Relevant literature is
discussed in Section 2. Section 3 details the methodology used to answer the
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proposed research questions. Section 4 reports the study findings. Section 5
discusses the study’s implications, and the study is concluded in Section 6.

2. Literature Review

Over the past few years, the trend for applying data science and analytics to
sports has increased substantially (Bonidia ef al., 2018; McCullagh, 2010; Lin, 2013).
Not only cricket, but also games such as chess (Brown et al., 2017), baseball (Liet al.,
2022), and volleyball (Wenninger et al., 2019) have witnessed the influence of data
analytics. Jordan Robertson (2014) and Li et al. (2022) discussed the science of
predicting baseball match outcomes with objective evidence and developed
predictive models aimed at this. Albert (2010) discussed how analytics could shape
the future of baseball as a sport. Manoj et al. (2019) used AHP to predict the outcome
of baseball matches. Wenninger et al. (2019) performed a very interesting work of
applying market basket analysis to detect tactical patterns for predicting the outcome
of volleyball championships. Schumaker et al. (2010) wrote a textbook on sports
data mining, which presented data mining techniques in several sports such as
cricket, football, basketball, soccer, baseball, etc.

In the context of cricket, Uddin et al. (2019) proposed a framework for
conducting a cricket match and for evaluating the players. Precisely, the
framework aims to assist the selection board in selecting the right players for the
international match and predicting the man of the match. Pathak and Wadhwa
(2016) used classification techniques to predict the outcome of one-day
international (ODI) matches. They show that Naive Bayesian Model is helpful
in predicting the outcomes of ODI matches. Sankaranarayanan et al. (2014)
applied data mining techniques to predict the outcomes in ODI matches.
Bhattacherjee et al. (2015), and Das et al. (2016) predicted the outcomes of the
ICC World Cup. Ul Mustafa et al. (2017) predicted the match outcomes using
social media opinions. Precisely, they show that fans” score prediction and
sentiments, and a total number of tweets are significant predictors of cricket
match results. Asif & McHale (2016) proposed a dynamic logistics regression
model to predict the outcomes of ODI matches. Akhtar and Scarf (2012)
forecasted the outcomes of test cricket matches based on the pre-match effects
and in-play effects. They show that wicket resources used, pre-match team, and
ground effect are the most important predictors of a test match win. The focus of
these studies is on predicting the outcomes of either ODI or test match, whereas
the focus of this study is on IPL which follows a T20 format. T20 is a short format
and hence the results of ODI or test cricket may not be applicable.

Recently, scholars have also investigated the impact of various factors on
T20 and IPL match outcomes. For example, Dubey ef al. (2021) report that the
Naive Bayesian Classification Technique can predict the T20 cricket match
outcome with 71 per cent accuracy, closely followed by KNN and logistic
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regression with 66 and 64 per cent accuracy. Sacheti et al. (2014) find partial
support for the impact of choice to bat first and winning the toss on the likelihood
of T20 International (T20I) match winning. Scholes & Shafizadeh (2014) showed
that fielding indicators are significant predictors of T20I matches. Kanungo and
Tulasi (2019) did an exploratroy analysis of batting performance, bowling
performance, and cricket score to help the IPL franchise in choosing players for
the match. Agrawal et al. (2018) attempted to predict the IPL match outcomes
using machine learning. Their models predicted the IPL match outcomes with
more than 95 per cent accuracy. Kapadia et al. (2020) show that the random forest
algorithm better predicts the IPL. match outcome compared to other machine learning
algorithms such as Naive Bayes, K-nearest Neighbour, and Model Tree.

While the literature on T20 and IPL cricket matches is vast and constantly
increasing, we find that the studies have majorly focused on comparing various
machine learning algorithms to find the best algorithm. However, the extant
body of literature on identifying the relevant factors that contribute to the match
outcomes is still at a nascent stage. To this end, we explore how various factors
like toss win, home ground, and team performance (batting, bowling, and
fielding) affect the IPL match outcomes. As highlighted earlier, the IPL teams are
composed of various national and international cricketers. While a particular
IPL team may belong to a state (or city), all the players are not from the same state
(or city). Hence, it is important to assess if playing at a home ground is
advantageous or not. Toss winning is generally considered important by cricket
professionals because the winner gets to decide between bowling and batting
based on the pitch conditions. While the importance of toss win is proven in
other formats of cricket (ODI and Test), its impact on the outcomes of the T20
format is still unexplored. Additionally, we also consider the team performance
parameters namely, batting, bowling, and fielding performance which are vital
to any game/sport.

3. Research Methodology

The research methodology used in this study consists of five broad steps as
shown in Figure 3.1. First, the raw data was collected from the website of BCCI.
It contained the details of each IPL match from 2008 till 2022, regarding the
playing teams, the toss-winning team, the home ground team, the winning team,
and the variables related to runs and wickets that could help us compute the
bowling performance, batting performance, and fielding performance. The
Cricket IPL matches commenced in the year 2008. The authors decided to take
the first fifteen years of the data on IPL games. Hence, the data was gathered for
the period 2008 to 2022.

In the second step, a cross-tabulation was done between the match outcome
on one side and the home-ground advantage and toss advantage on the other
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FIGURE 3.1
THE FIVE-STEP RESEARCH METHODOLOGY USED IN THE STUDY
‘ Step 5:
‘ Developing a
Step 4: logistic
Selecting top regression
Step 3: Testing three teams model for each
the association from among all of the three
Step 2: Preparing between match the teams for selected teams
a cros-tabulation outcome and two prediction
Step 1: table for match bariables - home [l modeling
Collection of outcome vs home || ground and tools
data on toss, ground, and toss win using Chisq
home ground, win status for test
baling and each team
batting
performance

side. Such cross-tabulation was necessary to get the data in a format where the
target variable and features can be read as observations of the study arranged in
rows of the table.

In the third step, the Chi-square test was done to check the association
between the homeground status and match outcome, and the association
between the tosswin advantage on the match outcome. This test helped the
authors identify these associations on a stand-alone basis while ignoring the
other variables.

In the fourth step, an exhaustive analysis was carried out to select the top
three players in the IPL. Three parameters were decided to select the top teams-
per cent Wins in Matches Played, Number of Seasons Played, and Number of
Matches Played Per Season - to indicate how long the team remained in the
competition. Only 3 teams scored more than the Median Value for all three
parameters: Mumbai Indians, Chennai Super Kings, and Royal Challenger
Bangalore as shown in Table 3.1.

TABLE 3.1

SELECTION OF THREE TEAMS FOR DEVELOPMENT OF
LOGISTIC REGRESSION MODEL

Team Name Team 1 Team 2 Total Matches per Selection

Season Crit I

|Chennal Super Kings

52.03%| 10|
[Mumbal indians a2 s 157 58.60% 10| 1570 1 1 1 1
1533
5339%) 8|
62.50%| 16.00|
[Royal Challengers Bargalore 70, a2 152 48.03%| 10| 1520 3 1] i i
5526%) 1520
IF %W SPER | productafall
Criterla_ 1f 1,
Median Values ar7% 6.5 1500 Team ks

selected for
analysls
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In the fifth step, home ground, toss win, overall batting performance,
overall bowling performance, and overall fielding performance were
computed for the three teams selected in step 3. Overall Batting Performance
was calculated by adding ScRD + PD, where ScRD is the Score Rate (Runs
Scored per Ball) Difference in Every Match for Selected Team & Opponent
Team; and PD is the Partnerships (Runs Scored per Wicket) Difference in
Every Match for Selected Team & Opponent Team. Then, the Normalized
Overall Batting Performance was calculated using the mean and standard
deviation of Overall Batting Performance. Overall Bowling Performance was
calculated by adding SRD + ERD, where SRD is the Strike Rate (Balls per
Wicket) Difference in Every Match for Selected Team & Opponent Team; and
ERD is the Extra Runs Difference (Runs Scored per Wicket) in Every Match
for Selected Team & Opponent Team. Then, Normalized Overall Bowling
Performance was calculated using the mean and standard deviation of
Overall Bowling Performance. Then, the difference in counts for the Selected
Team and the Opponent Team was calculated as Overall Fielding
Performance. The instances where the fielder was involved in a dismissal of
a batsman were calculated for the Selected Team & Opponent Team. After
this, the logical Regression analysis was performed on a subset of teams to
predict the likelihood of a particular team winning based on some chief
variables: Home Ground, Toss Win and Overall Batting Performance, Overall
Bowling Performance and Overall Fielding Performance. When checked for
a correlation between attributes, a high degree of correlation (70% to 98%)
was observed between Overall Batting Performance, Overall Bowling
Performance & Overall Fielding Performance. Therefore, Overall Bowling
performance and Overall Fielding Performance were dropped from the final
regression model. Thus, only 3 Attributes for a selected team were considered
for Logistic Regression viz- Home Ground, Toss Win, Overall Batting
Performance. For each model, Cox & Snell R?and Nagelkerke R* were
calculated. To check the fitness of the model Confusion Matrix was prepared
for all three teams to calculate Accuracy, Precision & Recall.

It is worthwhile to note that while examining the home ground advantage,
the authors excluded those instances in the past where different circumstances
had led to the IPL being conducted outside the country. Since neither of the
playing teams in these matches had home-ground advantage, such cases were
excluded.

4. Findings of the Research

This section illustrates the findings of the research. Table 4.1 shows the
findings from the chi-square test done to find the association of toss win and
home ground with the team winning.
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TABLE 4.1
CHISQUARE STATISTIC FOR THE TOSS-WIN ASSOCIATION AND
HOME GROUND ASSOCIATION

Team Toss-win Home ground
CSK 0.715 6.941
RCB 0.378 0.631
Ml 0.356 0.254
KKR 2.398 3.509
RR 0.025 11.648
DD 0.204 1.646
DC 0.062 0.311
SRH 0.736 3.526
DCh 0.186 1.026
KXIP 1.121 2.572
PWI 1.739 0.069
RPS 0.909 0.032
GL 5.992 0.909
KTK 0.389 0.000

Since the critical value of chi-square at a 90 per cent confidence level for 1
degree of freedom is 2.706, we can infer that the toss winning has a statistically
significant association with winning the game only for Gujarat Lions ata 90 per
cent confidence level. This is because the computed chi-square value is greater
than the critical value of 2.706.

Similarly, it can be observed that at a 90 per cent confidence level, the
foreground has a statistically significant association with winning for four teams,
namely CSK, KKR, RR, and SRH. Table 4.2 shows the coefficients of the predictor
variables in the logistic regression model that models the chances of winning of
the teams.

TABLE 4.2

COEFFICIENTS OF THE PREDICTOR VARIABLES IN THE LOGISTIC REGRESSION
MODEL FOR PREDICTING THE WINNING OF THE TEAMS

Team Intercept Homeground,,,., | Tosswin,.., | Batting Per,...,
(%) (%)

Ml 0.5457 0.7349 89 89

CSK 0.4199 0.5717 82 83

RCB 0.4867 0.6611 85 88
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TABLE 4.3

PSEUDO-R-SQAURE, ACCURACY, PRECISION AND
RECALL VALUES FOR THREE TEAMS

Team | Cox & Snell Rsq | Nagelkerke Rsq | Accuracy | Precision | Recall
() (%) (%)
Ml 0.5457 0.7349 89 89 91
CSK 0.4199 0.5717 82 83 89
RCB 0.4867 0.6611 85 88 81

The following regression equations were noted for three teams from the
overall aggregate observations given in Table 4.2.

In(Odds of MI Winning)
=0.19 + 0.73 * Homeground ,,; + 0.12 * ToSSWitl ey + 7.13
* Batting Performance .,

In(Odds of CSK Winning)
=0.44 + 0.87 * Homeground ,,,; + 0.82 * T0osSWitl ypyy + 3.99

* Batting Performance .,

In(Odds of RCB Winning)

=-0.10 + 0.33 * Homeground,,.,.,; + 0.29 * Tosswin,,,; + 5.63
* Batting Performance .,

Since the coefficients of the three variables on the chances of winning the
game are positive in the case of these three teams, it can be observed that there is
a positive effect of these variables on the winning outcome when the average
values of these variables are considered.

Table 4.3 shows the metrics of the logistic regression model such as pseudo-
r-squared measures, accuracy, precision and recall. Since the Nagelkerke Rsq
measures are more than 0.5 and the accuracy, precision and recall metrics are
also more than 80 per cent, it can be inferred that the logistic regression models
developed have a good predictive ability.

5. Study Implications

Any data mining exercise on sports data can benefit multiple stakeholders.
The important ones among them are the professionals working with sports
organizations, the sports coaches, the sports administrators, sports associations
and government departments, the players themselves, the sports fans and the
academicians, who are teachers or researchers in the area of sports sciences or
data mining. This Section discusses what implications this research carries for
academics, teams, policy-makers and cricket followers.
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5.1 Implications for the Teams

This study can be quite helpful for the IPL Teams in curating strategies and
plans for the team, developing a roadmap for the tournament, setting expectations
and goals for the team for individual matches, and preparing for individual matchups
and scenarios. It also promotes marketing and advertising campaigns for teams in
their home grounds as they witness a disproportionate representation in terms of
their fans in their home ground as compared to the away team.

It was found by the study that the Mumbai Indians, as a team, take benefit of
playing matches on its home ground. The batting performance of a team has a huge
influence onits win. A batting collapse in the case of this team was mostly found to
result in a match loss. The model results also indicate that probably their bowling
performance needs improvement. However, the study also shows that this team
has the potential to win matches even after losing the toss, which indicates that the
team has a flexible game strategy and can adapt to a situation better than other
teams. The positive value of the intercept in the logistic regression equation indicates
that the team can win matches even if all attributes are not in their favour.

The study finds that Chennai Super Kings also takes maximum benefit of
playing matches on its home ground. The batting performance of this team was
found to have a relatively lower influence on its win. The study also found that
its bowling was best among the three teams. It was also found that losing a toss
has the maximum adverse effect on match results as compared to the other two
teams indicating that the team needs to be more adaptive to be able to change its
game plans as per toss result. The positive value of the intercept in the logistic
regression equation indicates that the team can win matches even if all attributes
are notin its favour.

It was also found from the study that the Royal Challenger Bangalore takes the
least benefit of playing matches on their home ground. The batting performance of
this team has a moderate influence on their win. It also indicates that probably its
bowling department is good among the three teams. Losing a toss was found to
have a moderate adverse effect on the match result. The negative value of the intercept
in the logistic regression equation indicates that the team is most likely to lose
matches if all attributes are not in their favour. This is a major sign of a team that
probably cracks under pressure and cannot win important matches when everything
seems to go in favour of the opponent team. This may be an indication that this team
needs a management and leadership change.

5.2 Implications of this Study for the Academics

The professors or researchers in the area of sports can appreciate from this
study that both the factors- “Toss Advantage” and ‘Home Ground Advantage’
have a significant impact in predicting the winner of any given IPL match.
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There is also a very important role being played by the other three factors of
batting performance, bowling performance and fielding performance. There are
some teams that are able to convert home ground and toss into a win, depending
on how well they make a decision in case of a toss win. Similarly, some teams
are more comfortable with home ground as compared to other teams. Also,
home ground and toss win are two of the factors that influence the match outcome.
The other important factors are the capability of the team in terms of batting,
bowling and fielding. The professors or researchers working in the field of data
science or data analytics can also take a cue from this study and apply similar
research methodologies and techniques to generate insights in any domain.

5.3 Implications of the Study for the Policy-makers

First, this study can benefit the BCCI (Board of Control for Cricket in
India) in scheduling the IPL matches particularly the final leg of the
tournament in such a way that there is no home ground advantage for any
participating team. One way to do it could be to organize these matches on
neutral venues as having a way to predict the winner hampers the quality of
such important matches.

Second, the outcome of this study suggests that the ICC (International Cricket
Council) should think of devising some better solutions in terms of fairness and
skill-dependency, that could replace “toss’. This is not only applicable to the IPL
but also to Cricket in general since having fewer “uncontrollable’ in the sport
directly leads to a more exciting contest between the participants.

Third, sports organizations, generally, do not understand the importance of
data mining in sports. They need to realize that the use of data can help them
perform better. And some of them who have started using data mining for sports,
need to share their learnings with their peers so that other organizations can
also start using analytics in sports. Also, if there can be digital repositories of
sports data, that would help the organizations to access any pertinent piece of
data.

5.4 Implications for the Sports Lovers

This study incentivizes the fans to go out to the stadiums to support their
teams in their respective home ground as there is a higher chance for them to
win. However, unlike toss advantage, home-ground advantage may not be seen
as a form of prejudice within the game but it is seen as a factor that makes the
game much more interesting and exhilarating. It serves as an integral part of
team strategies both during the auctions (teams choose personnel whose styles
are more suited to their home pitches) and during the tournament as well (teams
make regular changes in their team compositions to ensure that they are best
suited for specific playing conditions).
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6. Conclusions, Limitations and Future Extensions

Over the past few years, IPL has seen tremendous growth both in terms of
popularity as well as relevance in the Cricket world. Itis not only an extremely
unique opportunity for players from around the world to prove their mettle and
showcase their talent but also an equally lucrative construct for the fans to see
their favourite players from around the world together, in a highly competitive
and fast-paced tournament. When the stakes are this high, the prediction of the
matches is also something, which not only helps the decision-makers of the
game to make better choices and policies but also provides incentives to evaluate
and inspect various aspects of the game to remove any biases that may have
crept into the game to ensure a level playing field for the teams.

The model developed in this research study attempts to predict the outcome
of a match for each of the teams based on venue, toss result and batting
performance. As a result, the teams can change their strategies as the game
progresses to maximize the probability of winning a game. The high values of
Accuracy, Precision and Recall for the prediction model developed indicate that
the model is robust.

Despite its valuable contributions the present study has certain limitations.
In the case of a complex sport such as Indian Cricket and a colossal tournament
like the IPL, there may be many other parameters that can introduce bias to the
game and can have a direct impact on deciding the winner of the match. Some of
such variables can be the amount of dew on the field, the proportion of left-
handers in the team, the nationality of the team captain, weather, the competency
level of the coach, etc. There can be many intangible factors also such as umpiring
errors, injury to the key players, collective psychology of the team players,
interpersonal relations among the top players, team politics, etc. This model
does not consider these factors. Capturing all these and other such factors ina
single model may be quite perplexing, but can be explored as possible extensions
of this research in the future.
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