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Abstract—Comprehensive data-driven analysis and predictive
modeling of Indian Premier League (IPL) match outcomes for
the 2025 season are conducted in this study. Historical data
from 2008 to 2024 are meticulously analyzed to extract insights
into team and player performances, seasonal trends, and key
metrics such as match counts, winning percentages, run rates,
and economy rates. Player metrics, including top run-scorers,
batting averages, and top wicket-takers, are also examined.
Leveraging these insights, an ensemble model utilizing a voting
classifier with Random Forest and XGBoost is developed to
predict 2025 IPL match winners, offering probabilistic outcomes
for each game. The model, grounded in extensive historical data,
demonstrates strong predictive capabilities and aids stakeholders
in strategic decision-making by integrating detailed data analysis
with advanced machine learning techniques.

Index Terms—Indian Premier League, Data Analysis, Predic-
tive Modeling, Random Forest Classification, Match Outcome
Prediction

I. INTRODUCTION

The Indian Premier League (IPL) stands as one of the
most celebrated and fiercely competitive cricket tournaments
globally, captivating millions of fans with its exhilarating
matches and stellar performances. Amidst the fervor of the
sport, the quest to unravel the intricacies of match outcomes
has emerged as a compelling challenge. In this pursuit, data-
driven approaches offer a promising avenue to decipher the
underlying patterns and dynamics shaping IPL matches.

This paper delves into the realm of data analytics and
predictive modeling to elucidate the determinants of IPL match
outcomes for the 2025 season.1 Harnessing a vast repository
of historical IPL data spanning from its inception in 2008 to
the culmination of the 2024 season, our analysis endeavors
to extract meaningful insights into team dynamics, player
performances, and seasonal trends. By scrutinizing this rich
dataset, we aim to uncover the nuanced factors driving success
in the IPL arena.

Central to our endeavor is the development of a predictive
model using ensemble learning techniques. This model, which
combines Random Forest and XGBoost through a voting
classifier, is trained on historical IPL data to forecast the
winners of the 2025 matches and provide probabilistic out-
comes. By integrating advanced machine learning methods

1The project’s GitHub repository can be found at https://github.com/
deshithagallage/IPL-Winner-Prediction-2025.git

with comprehensive data analysis, our approach aims to offer
stakeholders a robust framework for informed decision-making
and strategic planning in the context of IPL cricket.

II. RELATED WORK

Several studies have investigated the application of data
analytics and machine learning techniques in the context of
predicting IPL match outcomes. Kanungo and Tulasi explored
the utility of data visualization and sports analytics tools such
as ”Spyder” and ”R” in facilitating decision-making processes
for IPL team management [1]. Their work focused on toss-
related analysis and the visualization of player performance
metrics to aid in player selection strategies.

Abhishek et al. conducted predictive analysis using machine
learning techniques to forecast IPL match winners [2]. Their
study highlighted the unpredictability of T20 cricket matches
and proposed a multivariate regression-based approach to
measure team points in the league. Various machine learning
models, including Random Forest and Decision Tree, were
evaluated for their efficacy in predicting match outcomes.

Sudhamathy and Meenakshi employed machine learning
techniques within the R package to predict IPL match winners
[3]. They emphasized the significance of data analysis in
extracting actionable patterns from IPL team datasets and
compared the performance of different machine learning al-
gorithms, including Decision Tree, Naive Bayes, K-Nearest
Neighbour, and Random Forest.

Banasode et al. conducted an extensive analysis of IPL data
using data science, machine learning, and Python program-
ming [4]. Their study focused on predicting match outcomes
and player performances, demonstrating the application of
machine learning algorithms with over 95% accuracy.

Kaviya et al. undertook a detailed analysis of IPL data using
various machine learning algorithms to predict match winners
[5]. They emphasized the importance of comprehensive data
analysis and visualization in understanding the nuances of
IPL matches and player performances. Their proposed system,
Comprehensive Data Analysis on IPL (CDAI), achieved an
accuracy of 81% in predicting match outcomes.

Selva Birunda et al. provided a structured analysis of IPL
2022 matches through data visualization and analytics [6].
Their study aimed to provide insights to IPL franchises for
player selection strategies during auctions. Utilizing Python

https://github.com/deshithagallage/IPL-Winner-Prediction-2025.git
https://github.com/deshithagallage/IPL-Winner-Prediction-2025.git


packages such as Pandas, NumPy, and matplotlib, they con-
ducted a comprehensive analysis of IPL match data to identify
player performances and trends.

These studies collectively highlight the growing interest and
advancements in leveraging data analytics and machine learn-
ing techniques to predict IPL match outcomes and facilitate
decision-making processes for IPL stakeholders.

III. METHODS

A. Data Collection
The dataset used in this study comprises historical IPL

match data spanning from the inaugural season in 2008 to
the conclusion of the 2024 season [7]. The dataset includes
information such as match results, ball by ball information,
player statistics, venue details, and toss outcomes. The data is
sourced from reliable repositories and official IPL records to
ensure accuracy and completeness.

B. Data Preprocessing
Prior to analysis, the dataset undergoes preprocessing to

handle missing values, inconsistencies, and outliers. Data
cleaning techniques are employed to standardize formats,
resolve discrepancies, and ensure uniformity across the dataset.
Additionally, feature engineering is conducted to derive rele-
vant attributes and enhance the predictive capabilities of the
model.

C. Exploratory Data Analysis (EDA)
Exploratory Data Analysis is performed to gain insights into

the underlying patterns and distributions within the dataset.
Descriptive statistics, visualizations, and summary metrics are
utilized to elucidate key trends, correlations, and anomalies.
EDA aids in identifying influential factors and potential predic-
tors of match outcomes, guiding subsequent modeling efforts.

D. Feature Selection
Feature selection techniques are employed to identify the

most informative variables for predicting IPL match win-
ners. Various methods, such as domain analysis, correlation
analysis, and recursive feature elimination, are considered to
identify the subset of features that contribute most significantly
to the predictive performance of the model.

E. Model Development: Ensemble Learning Techniques
The predictive model for forecasting IPL match winners

employs ensemble learning techniques, specifically combining
Random Forest and XGBoost through a voting classifier.2 Ran-
dom Forest constructs multiple decision trees during training,
outputting the most frequent class for classification tasks, thus
providing robustness against overfitting and handling nonlin-
ear relationships. XGBoost leverages boosting techniques to
enhance predictive performance and accuracy. By integrating
these ensemble methods, the model improves robustness,
feature importance insights, and provides a comprehensive
framework for forecasting match outcomes.

2For more details, see my public kaggle notebook: https://www.kaggle.com/
code/deshitha210173t/ipl-data-analysis-2025-winner-prediction-model

F. Model Training and Evaluation

The dataset is split into training and testing sets to facilitate
model training and evaluation. The ensemble model, combin-
ing Random Forest and XGBoost with a voting classifier, is
trained on the training data. Hyperparameters are fine-tuned
using randomized search and cross-validation to optimize
performance. The trained model is then evaluated on the
testing data, assessing its precision, recall, and F1-score.

G. Model Deployment and Prediction

After validating the model, the entire dataset is used without
splitting to train the final model, aiming to maximize accuracy
and capture the underlying patterns comprehensively. Once the
model is trained, it is deployed to predict the outcomes of IPL
matches for the 2025 season. For each match, the model gener-
ates winning probabilities for the competing teams, providing
valuable insights for stakeholders and decision-makers.

H. Equations

1) Data Preprocessing: To compute key performance met-
rics for teams and players, the following preprocessing equa-
tions are applied;

Run rate =
Runs scored
Overs faced

(1)

Economy rate =
Runs conceded
Overs bowled

(2)

Batting strike rate =
Runs scored
Balls faced

× 100 (3)

Bowling strike rate =
Balls bowled
Wickets taken

× 100 (4)

2) Random Forest Classification: Random Forest is an
ensemble learning method that combines multiple decision
trees to enhance predictive accuracy. Each decision tree Ti

is trained on a bootstrap sample of the dataset, and the final
prediction is made by aggregating the predictions of all trees.
The prediction for a given input x is given by;

ŷ = modeTi(x) (5)

where ŷ is the predicted class, and Ti(x) represents the
prediction of the i-th tree.

3) Gini Impurity: One of the criteria used for splitting
nodes in decision trees within the Random Forest algorithm is
the Gini impurity. For a node m, the Gini impurity is defined
as;

G(m) = 1−
C∑
i=1

p2i (6)

where C is the number of classes and pi is the proportion
of samples belonging to class i at node m.

IV. RESULTS

The results of this study are presented through comprehen-
sive visualizations that highlight key insights from the analysis
of IPL data from 2008 to 2024. These insights are categorized
into three primary sections: team performance analysis, player
performance analysis, and seasonal analysis.

https://www.kaggle.com/code/deshitha210173t/ipl-data-analysis-2025-winner-prediction-model
https://www.kaggle.com/code/deshitha210173t/ipl-data-analysis-2025-winner-prediction-model


A. Team Performance Analysis

1) Matches Count: The analysis reveals the total number
of matches played by each team and their respective winning
match count. This visualization in Fig. 1 helps in understand-
ing the overall performance consistency of the teams over the
years.

Mumbai Indians has played the most matches (261), while
Gujarat Titans and Lucknow Super Giants have played the
fewest (they are new teams). Chennai Super Kings has the
highest win percentage of 58.23%, while Kochi Tuskers Kerala
and Pune Warriors have the lowest percentage around 40%.

Fig. 1. Matches played and matches won for each team.

2) Run Rate & Economy Rate: By analyzing the run rate
and economy rate of each team, we gain insights into their
batting and bowling efficiencies. Teams with higher run rates
and lower economy rates are typically more successful.

Chennai Super Kings has the biggest difference between
Run Rate (8.09) and Economy Rate (7.81) among the IPL
teams.

Fig. 2. Run rate and Economy rate of each team.

3) Highest and Lowest Scores: This metric highlights the
highest and lowest scores achieved by each team, providing
an indication of their batting prowess and vulnerabilities.

Sunrisers Hyderabad has the highest recorded score (287)
and the lowest recorded score (44). Kochi Tuskers Kerala has
the lowest team highest score (184) while Punjab Kings has
the highest team lowest score (106).

Fig. 3. Highest and Lowest scores of each team.

4) Total 4s and 6s: The total number of boundaries (fours
and sixes) hit by each team is visualized to showcase their
aggressive batting styles.

As Fig. 4 shows, Mumbai Indians has both the highest
number of 4s and 6s. Therefore, we can name Mumbai Indians
as the most boundary-hitting team.

Fig. 4. Total 4s and 6s by each team.

B. Player Performance Analysis

1) Top Run-Scorers: The top run-scorers across all seasons
are identified, highlighting the most consistent and high-
performing batsmen.



Fig. 5 shows the top 20 most run-scorers across all seasons
of IPL history. Virat Kohli has the most runs scored overall.
He leads the pack with over 8,000 runs. There is a significant
drop-off after the top 4 scorers. Virat Kohli, Shikhar Dhawan,
Rohit Sharma, and David Warner are far ahead of the rest of
the field.

Fig. 5. Top run-scorers.

Fig. 6 is a scatter plot of batting average versus batting strike
rate for the top 20 run-scorers illustrates the balance between
scoring frequency and consistency.

The scatter plot reveals valuable insights into the top run
scorers’ batting styles. The ideal T20 batsman resides in the
upper right corner, like AB de Villiers and Chris Gayle,
with a high batting average indicating consistent scoring and
a high strike rate showcasing their ability to score quickly. In
contrast, players like KL Rahul occupy the lower right corner,
demonstrating exceptional consistency but a slower scoring
rate that might be better suited for longer formats. The less
common group exists in the upper left corner, scoring quickly
but lacking consistency - a risky pick.

Fig. 6. Batting average vs. batting strike rate of top 20 players.

2) Top Wicket-Takers: The leading wicket-takers are high-
lighted, showcasing the bowlers who have made the most
impact in terms of taking wickets.

Yuzvendra Chahal is the leading wicket-taker. He has
taken the most wickets out of all the players. Overall, the
Fig. 7 shows us which bowlers have been most successful in
taking wickets throughout the history of the IPL.

Fig. 7. Top wicket-takers.

3) Top Highest Individual Scores: This visualization
presents the highest individual scores achieved in matches,
indicating standout performances.

As the Fig. 8 shows Chris Gayle has the highest score,
an unbeaten 175 runs for the Royal Challengers Bangalore, a
record that still stands since 2013. No other batsman has even
come close to eclipsing this monumental feat.

Fig. 8. Top highest individual scores.

4) Man of the Match Count: The number of ’Man of the
Match’ awards won by players is analyzed, highlighting those
who have consistently made significant contributions to their
teams’ victories.



As Fig. 9 reveals AB de Villiers has won the most ’Man
of the Match’ awards. Other players with a high number of
awards include Chris Gayle, Rohit Sharma, David Warner,
Virat Kohli, MS Dhoni and Ravindra Jadeja.

Fig. 9. Players with the highest man of the match count.

5) Batting Average vs. Bowling Economy Rate: This
analysis involves clustering players into categories (Batters,
Bowlers, All-rounders) using K-means clustering and plotting
their batting averages against their bowling economy rates.
This helps in identifying the most versatile and impactful
players in the league.

Fig. 10. Batting average vs. bowling economy of all players.

C. Seasonal Analysis
1) Average Runs per Match by Season: The analysis of

average runs scored per match across different seasons pro-
vides crucial insights into the evolving dynamics of the Indian
Premier League (IPL). By examining these trends, we can
identify how the style and pace of the game have changed
over the years.

The Fig. 11 reveals a rising trend in average runs per match.
This points towards a more batsman-friendly game. Improved

techniques, modern bat designs, shorter boundaries, and po-
tentially relaxed fielding restrictions could all be contributing
to this shift towards high-scoring encounters in the IPL.

While the overall trend is towards higher scoring, the graph
also shows some dips. Notably, there were significant drops
in average runs per match during the 2009 and 2021 seasons.
However, since 2021, there’s been a sharp resurgence, with
the 2024 season averaging nearly 200 runs per match and
still climbing! This suggests the factors driving high-scoring
matches are only getting stronger.

Fig. 11. Average runs per match by season.

D. Prediction Model Results

Fig. 12. Model overview.

The performance of the Voting classification model trained
to predict the outcomes of IPL matches for the 2025 season
is summarized below. The model’s evaluation metrics indicate
high accuracy and reliability:

• Accuracy: 0.8138
• Precision: 0.8192
• Recall: 0.8138
• F1 Score: 0.8122

TABLE I
CLASSIFICATION REPORT OF THE MODEL

precision recall f1-score support
0 0.78 0.89 0.83 4290
1 0.86 0.73 0.79 3920

accuracy 0.81 8210
macro avg 0.82 0.81 0.81 8210

weighted avg 0.82 0.81 0.81 8210

These metrics of Table I confirm the Voting classification
model’s robust performance, indicating its potential effective-
ness in predicting match outcomes for the 2025 IPL season.



V. DISCUSSION

The findings of this study underscore the significance of
combining comprehensive data analysis with advanced ma-
chine learning techniques to predict match outcomes in the
Indian Premier League (IPL). By leveraging historical data
from 2008 to 2024, this research has provided valuable insights
into team and player performances, as well as seasonal trends,
which are crucial for understanding the evolving dynamics of
IPL cricket.

A. Data Analysis Insights

1) Team Performance: The analysis of match counts, win-
ning percentages, run rates, and economy rates provided a
clear picture of each team’s strengths and weaknesses. High-
performing teams were identified based on their consistent run
rates and efficient economy rates, while teams with fluctuating
performances were highlighted.

2) Player Performance: By examining top run-scorers,
batting averages, strike rates, top wicket-takers, and individual
achievements, the study identified key players who have signif-
icantly contributed to their teams’ successes. This analysis also
highlighted the importance of maintaining a balanced team
with strong batters and bowlers.

3) Seasonal Trends: The analysis of average runs per match
per season showed how scoring patterns have changed over
time, reflecting shifts in game strategies, player skills, and
external factors such as rule changes and pitch conditions.

B. Predictive Modeling

The ensemble model, combining Random Forest and XG-
Boost, trained on the extensive dataset demonstrated high
accuracy, precision, recall, and F1 score, highlighting its ro-
bustness in predicting match outcomes. By providing winning
probabilities for each game, the model offers valuable insights
for stakeholders, including team management, coaches, and
analysts, to make informed decisions. The strong performance
metrics underscore the model’s reliability and its potential for
real-world application.

C. Implications for Stakeholders

The integration of data analysis and machine learning in
this study has several implications for IPL stakeholders:

1) Team Management: The insights from the data analysis
can help team managers and coaches in formulating strate-
gies, selecting players, and making tactical decisions during
matches.

2) Player Development: By identifying top performers and
analyzing their strengths and weaknesses, coaching staff can
tailor training programs to enhance player skills and perfor-
mance.

3) Fan Engagement: Predictive modeling can enhance fan
engagement by providing pre-match predictions and insights,
thereby increasing the excitement and involvement of fans in
the game.

D. Limitations and Future Work

While this study offers a robust framework for predicting
match outcomes, there are limitations. The model’s predictions
rely on historical data and may not account for unforeseen
factors such as player injuries, new venues, weather con-
ditions, or sudden changes in team dynamics. Future work
could enhance the model by incorporating real-time data and
additional variables. Additionally, experimenting with neural
networks and other advanced machine learning techniques,
and comparing their performance with the current ensemble
methods, could provide further insights and improve accuracy.

E. Conclusion

In conclusion, this study highlights the power of combining
comprehensive data analysis with machine learning to predict
IPL match outcomes. The insights gained from the data
analysis and the high performance of the predictive model
offer valuable tools for enhancing strategic decision-making
in IPL cricket. By continuing to refine these methods and
incorporating new data, the predictive capabilities can be
further improved, providing even greater value to stakeholders
in the dynamic world of IPL cricket.
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