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Abstract

Background. Random Forest is a popular machine learning algorithm used for classification and regression tasks.
The study purpose is to investigate the use of Random Forest machine learning to predict the winning chances of
teams in the 2024 Indian Premier League (IPL) season.

Objectives. By analyzing comprehensive player statistics, including matches played, batting and bowling averages, as
well as fielding contributions, the study aims to understand the factors that influence team success in T20 cricket and
provide actionable insights for team management, betting markets, and cricket enthusiasts.

Material and methods. The study involved 10 cricket teams competing in the IPL 2024 season. Player statistics and
match outcomes data from previous IPL seasons were collected and cleaned, with missing values addressed through
imputation. The features were based on player statistics, including both aggregate measures and calculated metrics.
A Random Forest is chosen as the machine learning model, trained using preprocessed data, with features derived
from player statistics as input and match outcomes as the target variable. The dataset was split into training and
validation sets, using methodologies such as cross-validation to ensure a robust model performance.

Results. The Random Forest model demonstrates strong predictive performance, with a low Mean Squared Error
(MSE) of 8.2174, Root Mean Squared Error (RMSE) of 2.8666, and a high R-Squared value of 0.9173, indicating
approximately 91.73% variance explained in the data. Chennai Super Kings emerge as frontrunners with a predicted
performance percentage of 83.4%, while teams like Punjab Kings and Lucknow Super Giants show lower predicted
performance percentages, suggesting potential areas for its improvement.

Conclusions. This study reveals the effectiveness of Random Forest machine learning in forecasting IPL match
outcomes based on player statistics. It provides valuable insights into team dynamics and offers actionable
recommendations for team management and cricket enthusiasts. The findings enrich our understanding of IPL match
dynamics, contribute to the evolution of cricket analytics, and promote greater engagement with sport, ultimately
enhancing the fan experience in the IPL.

Keywords: Indian Premier League, Random Forest, machine learning, team performance prediction, cricket
analytics.

Introduction phenomenon, captivating audiences with its blend of
athleticism, strategy, and sheer spectacle. Within this vibrant
tapestry of cricketing culture, the Indian Premier League
(IPL) stands as a beacon of innovation, drawing players from
© Sanjaykumar, S., Natarajan, S., Lakshmi, P.Y., & Boby, EA., across the cricketing world and electrifying audiences with

2024, its fast-paced format and star-studded line-ups (Subburaj et
al., 2023; Kapadia et al., 2022).

Cricket, often described as a gentleman’s game, has
transcended its traditional boundaries to become a global
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The Indian Premier League (IPL) stands as a testament
to the global appeal and excitement surrounding cricket,
captivating audiences worldwide with its blend of athleticism,
drama, and sheer spectacle. As the cricketing world gears up
for the upcoming IPL season in 2024, anticipation is at an
all-time high, with fans eagerly awaiting the clash of titans
and the quest for supremacy on the field (Sanjaykumar
et al., 2023). Central to the IPLs allure is the element of
unpredictability, where every match is a battleground where
teams vie for victory, driven by a potent mix of skill, strategy,
and determination. In this dynamic and ever-evolving
landscape, the ability to forecast winning chances emerges
as a tantalizing challenge, offering valuable insights into the
intricate dynamics that shape match outcomes (Passi and
Pandey, 2018; Sumathi et al., 2023).

The Random Forest machine learning technique is a
versatile algorithm renowned for its effectiveness in handling
complex datasets. It operates by aggregating the predictions
of multiple decision trees, mitigating overfitting through
feature selection and bootstrap sampling. With its ability to
handle high-dimensional feature spaces and deliver robust
predictions, Random Forest stands out as a valuable tool in
sports analytics. By leveraging historical data, it can uncover
patterns and identify key factors influencing outcomes,
making it particularly well-suited for predicting player
performance, match results, and tournament dynamics in
sports like cricket (Abebe et al., 2020; Passi & Pandey, 2018).

The IPL, with its fast-paced format and star-studded
line-ups, presents a unique challenge for predicting winning
chances. Team dynamics, player form, pitch conditions, and
match strategy all play pivotal roles in shaping the outcome
of a match, demanding a nuanced and data-driven approach
to analysis (Wickramasinghe, 2014; Bai & Bai, 2021).

Moreover, the IPLs evolving ecosystem, marked by
player auctions, tactical innovations, and fluctuating
fortunes, adds another layer of complexity to the prediction
task. While historical data provides a foundation for
analysis, it must be complemented by real-time insights
and contextual understanding to capture the dynamic
nature of the tournament accurately (Aburas et al., 2018;
Bunker and Thabtah, 2019). By leveraging a comprehensive
dataset encompassing past IPL seasons, player statistics,
match conditions, and other pertinent variables, we aim
to develop a predictive model capable of estimating the
likelihood of each team winning a match in the upcoming
season. Through rigorous analysis and validation, we seek to
uncover the underlying patterns and trends that drive match
outcomes in the IPL (ESPNcricinfo; Indian Premier League
official website).

The purpose of the research. To employ Random Forest
machine learning to predict winning chances of teams
in the 2024 Indian Premier League season. By analyzing
comprehensive player statistics, including the number of
matches played, batting and bowling averages, and fielding
contributions, we aim to understand the factors that
influence team success in T20 cricket. The implications of
the study extend beyond mere prediction, offering actionable
insights for team management, betting markets, and cricket
enthusiasts alike. By identifying key factors that influence
winning chances, teams can optimize their strategies, fine-
tune their player selections, and enhance their competitive
edge in the tournament.

Material and Methods

Participants

The participants of this study encompass 10 cricket teams
slated to compete in the upcoming Indian premier league
t20 2024. These teams represent diverse cricketing franchises
and comprise professional players selected to represent their
teams in the tournament. The dataset utilized for analysis
comprises player statistics and match outcomes sourced from
previous IPL and other pertinent t20 tournaments leading
up to the IPL t20 cricket tournament 2024 (ESPNcricinfo;
Indian Premier League official website).

Study Organization

Comprehensive player statistics, including the number
of matches played, batting averages, bowling averages, and
fielding contributions (e.g., catches taken), are gathered for
each player participating in the IPL 2024 in Indian premier
league official website (figure 1).

Matches Batting_Avg Bowling_Avg Catches
186 32.140000 24 070000 67.000000

44 17.310000 30.340000 8.000000

78 7.300000 24.310000 17.000000

30 6.160000 20.010000 6.000000

90 10.000000 25.620000 13.000000

94 8.400000 25.500000 29.000000

25 44300000 0.000000 13.000000

Fig. 1. Sample dataset

The collected data undergoes meticulous cleaning
to rectify inconsistencies or inaccuracies, with missing
values addressed through imputation or suitable handling
techniques Relevant features are derived from player
statistics, incorporating aggregate measures and calculated
metrics (Sanjaykumar et al., 2023; Vetukuri et al., 2019).
A random forest is chosen as the machine learning model for
predicting match outcomes. The model is trained using the
preprocessed data, with features derived from player statistics
as input and match outcomes as the target variable. The
dataset is split into training and validation sets, employing
methodologies like cross-validation to ensure robust model
performance (Hudnurkar & Rayavarapu, 2022; Baboota &
Kaur, 2019).
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Fig. 2. Methodological architecture of random forest training
model
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Statistical Analysis

To evaluate the employ Random Forest machine learning
to predict winning chances of teams in the 2024 Indian
Premier League cricket season. Random Forest, several
statistical metrics are employed, these metrics include Mean
Squared Error (MSE), Root Mean Squared Error (RMSE),
Mean Absolute Error (MAE), and the R-squared Metric (R?).
The MSE quantifies the average of the squared differences
between predicted and actual performance values, while
RMSE represents the square root of this average, maintaining
the same units as the original data. MAE assesses the
average absolute variance between predicted and observed
performance values, and R” evaluates the goodness of fit
of the model, ranging from 0 to 1 (Wickramasinghe, 2020;
Lakshmi et al., 2024).

Z( predict — Xactual)2

Root Mean Squared Error (RMSE) = v MSE

Z(Xactual_Xpredict)z]
Z(Xactual_xmean)z

In the provided equation, X, represents the observed
performance values, X,,.q« denotes the predicted perfor-
mance, X,,.., stands for the mean of the actual performance
values, and “a” symbolizes the number of data points. This
equation serves as a crucial tool in calculating the R-squared
Metric (R?), which assesses the goodness of fit of predic-
tive models by measuring the proportion of variance in the
dependent variable (match outcomes, in this context) that
is explained by the independent variables (player statistics).

Mean Squared Error (MSE) =

R-Squared (R2) = 1 —

Results

The results presented here serve to enrich our
understanding of IPL match dynamics, providing valuable
insights that can inform decision-making processes and
enhance the fan experience. Through a combination of data-
driven analysis, we aim to contribute to the ongoing evolution
of cricket analytics and promote greater engagement with
the sport.

Table 1. Random Forest Model Performance Metrics
analysis

Metrics Value

Mean Square Error 8.2174

Random Forest (RF) Root Mean Square Error 2.8666
Model

R-Squared 0.9173

The Random Forest (RF) model exhibits strong
predictive performance, as evidenced by the low Mean
Square Error (MSE) of 8.2174 and Root Mean Square Error
(RMSE) of 2.8666. The R-Squared value of 0.9173 indicates
that the model explains approximately 91.73% of the
variance in the data, suggesting a high level of accuracy in
predicting team winning chances (Table 1). These metrics
collectively demonstrate the effectiveness of the RF model in
forecasting IPL match outcomes, providing valuable insights
for stakeholders and decision-makers (Fig. 3).
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Fig. 3. Performance prediction graph for a random forest model

Team Performance Predictions

Based on the study’s purpose of employing Random
Forest machine learning to predict winning chances, a
comprehensive analysis reveals significant insights. Chennai
Super Kings emerge as the frontrunners with a predicted
performance percentage of 83.4%, aligning with the aim of
the study to forecast team success. This suggests that factors
such as player statistics, including matches played, batting
and bowling averages, and fielding contributions, contribute
to Chennai Super Kings’ favorable outlook for the upcoming
IPL season. Conversely, teams like Punjab Kings (71.2%)
and Lucknow Super Giants (73.8%) display lower predicted
performance percentages, indicating potential areas for
improvement in their player statistics and team dynamics

(Fig. 4).

IPL Teams
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Fig. 4. Performance prediction (percentage) of Indian premier
league cricket teams

Discussions

The research study employs Random Forest machine
learning to predict the winning chances of teams in the
2024 Indian Premier League (IPL) season. By analyzing
comprehensive player statistics, including matches played,
batting and bowling averages, and fielding contributions,
the study aims to understand the factors influencing team
success in T20 cricket (Sanjaykumar et al., 2023; Saikia,
2020). The Random Forest model’s performance metrics,
including a low Mean Square Error (MSE) of 8.2174, Root
Mean Square Error (RMSE) of 2.8666, and an R-Squared
value of 0.9173, demonstrate its effectiveness in forecasting
IPL match outcomes (Table 1). These metrics indicate a
high level of accuracy in predicting team winning chances,
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providing valuable insights for stakeholders and decision-
makers (Kaur et al., 2021).

The performance prediction graph of IPL teams based on
the Random Forest model highlights Chennai Super Kings as
the frontrunners with a predicted performance percentage of
83.4%. This aligns with the study’s aim of forecasting team suc-
cess and suggests that player statistics, such as matches played,
batting and bowling averages, and fielding contributions,
contribute to Chennai Super Kings' favorable outlook for the
upcoming IPL season. Conversely, teams like Punjab Kings
(71.2%) and Lucknow Super Giants (73.8%) display lower
predicted performance percentages, indicating areas for im-
provement in their player statistics and team dynamics (Fig. 4)
(Bhattacharjee & Talukdar, 2020; Van Eetvelde et al., 2021).

The study enriches our understanding of IPL match
dynamics and provides actionable insights for team
management, betting markets, and cricket enthusiasts. By
identifying key factors that influence winning chances,
teams can optimize strategies, fine-tune player selections,
and enhance their competitive edge (Men, 2022; Turhan &
Canpolat, 2023). The study’s combination of data-driven
analysis and advanced modeling techniques contributes
to the ongoing evolution of cricket analytics and promotes
greater engagement with the sport, ultimately enhancing the
fan experience and decision-making processes in the IPL
(Sustarsic et al., 2022; Gu et al., 2023).

Conclusions

This study employs Random Forest machine learning
to forecast team winning probabilities for the 2024 Indian
Premier League (IPL) season, utilizing a wide array of
player statistics such as matches played, batting and
bowling averages, and fielding contributions. The model
demonstrates robust predictive capability, reflected in
the low Mean Square Error (MSE) of 8.2174, Root Mean
Square Error (RMSE) of 2.8666, and high R-Squared value
of 0.9173, signifying an explanatory power of approximately
91.73% in the data variance. Chennai Super Kings emerge
as the favored contenders with a predicted performance
percentage of 83.4%, in accordance with the study’s objective
of gauging team success. Conversely, Punjab Kings (71.2%)
and Lucknow Super Giants (73.8%) exhibit lower predicted
performance percentages, implying potential areas for
enhancement in player statistics and team dynamics.
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MporHo3yBaHHA ycNilWHOCTi KOMaHp, B IHAINCbKIN
npem’ep-nisi 3 Kpukety cesoHy 2024 poKy yepes
aHasi3 3acTocyBaHHA MeToAy BUNagKoBOro nicy

Caminaran Canpxkaiikymap'*B°PE, Cy6xacpi Harapamkan?CPE,
ITonnycami Vora JTakmmi'®*“E, ®apmxana Aktep bo6i*t"

'SRM IHCTUTYT HayKV Ta TeXHOJIOTiit
RV VYuiBepcuret
*Mixuapopuuii yHiBepcutet Japdonin

ABTOpPCHKMIT BT A — am3aits gocnipkenHs; B — 36ip ganux; C - crarananis; D — migroroska pykomnucy; E — 36ip komtis

Pedepar. Crarst: 6 c., 1 Tabi., 4 puc., 26 mxeper.

Icropisa nmuranna. Bunagkosuit mic (anrn. “Random Forest”) — nomymsapHmit aIropuT™ MallMHHOTO HABYAHHS, AKNI BU-
KOPMCTOBYETbCA /I 3afiad Knacudikaliii Ta perpecii. MeToo po60Tu € ZOCTiANTI 3aCTOCYBaHHA METO/ly MAIITHHOTO HABYaHHA
BUIIaJIKOBOTO JICY /s IIPOTHO3yBaHHSI IIAHCIB KOMaH/| Ha IlepeMory B ce3oHi 2024 poxy [upiiicpkoi mpem’ep-mirn (ITUT).

Mera gocrnimkenns. [IraxoM aHanisy BceOi4HOI CTATUCTUKM TPABIiB, BK/IIOYAIOUM 3irpaHi MaTyi, cepefiHi MOKa3HUKY BifI-
OuBaHHs Ta OOYIIHTY, a TAKOXX aKTUBHICTD QUIANHIY, HOCTIIKEHHs Ma€ Ha MeTi 3’acyBaTy (pakTopy, 10 BIVIMBAIOTh HA YCIIiX
koMaHau B Kpuketi cepii T20 (“Twenty207), i HagaTu npakTuuHy iHpoOpMaIiio [ MeHeIXKMEHTY KOMaHJl, PUHKIB IPOrHO3iB Ta
IIOLIiHOBYBaYiB KPUKETY.

Martepian Ta MmeTogu. Y JOCIiIKeHH] B3N yyacTb 10 KOMaH[, 3 KPUKeTY, sAKi amaranucs B cesoni ITIJI 2024 poxy. Craruc-
THUYHI [JaHi PO TPaBLiB Ta pe3yIbTaTy MaT4iB 3a nomnepenHi cesonn II1JI 6ymo 3i6paHo Ta ONpaIbOBaHO, a BiICYTHI 3HAYEHHS
OTPMMAHO 3a JOIIOMOrO0 MEeTOAY iMmyTaril. XapaKTepucTKM 6a3yBaincs Ha CTATUCTUI TPABI[iB, BKIIOYAIYN 5K arperoBaHi
MOKA3HUKM, TaK i 064nc/IoBani MeTpuKN. B SIKOCTI MOZe/i MAaIIMHHOTO HaBYaHHsI OOPAaHO MeTOJ, BUIIAKOBOTO JICY, KMl BU-
KOPMCTOBYETHCS [/Is1 HABYAHHS Ha OCHOBI ITOIIEPeHbO 0OPOOIEHNX JAHNX, 3 XapPaKTEPUCTUKAMI, OTPUMAHIMI Ha OCHOBI CTa-
TUCTUKY TPABIB — B SIKOCTI BXIZHUX [JAHNUX Ta pe3y/lbTaTaMy MaT4iB B sKOCTI 11i/bOBOI 3MiHHOI. [I/1s1 3a0e31eueH sl HafiIHOTO
¢dyHKIioHyBaHHA Mofiei Habip HaHMX 6y/I0 PO3/i/IeHO Ha TPEHYBA/IbHILII Ta 3aTBEPIPKYBaIbHIIT HAOOPM 3 BUKOPMCTAHHSM TaKIX
METOJIUK, SIK IlepeXpecHe 3aTBepIKyBaHH:.
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Pesynpraru. Mopenb BUIIaIKOBOTO JIiCY IEMOHCTPYE CYyTTEBY IPOTHOCTIYHY epeKTUBHICTD 3 HU3BKOK CePeHbOKBAIPATIY-
Hoto noxn6xoro (CKII) 8,2174, xopeHeM i3 cepenabokBagpariynol moxubku (KCKII) 2,8666 i Bucokum 3HadeHHAM R-kBagpary
0,9173, BKasyouy Ha OsICHeHHs pubm3Ho 91,73% mucnepcii B gannx. Komanga “Chennai Super Kings” mignpye 3 nporaososa-
HMM BiJICOTKOM pe3ynbraTiBHOCTI 83,4%, B TOi yac Ak koMaHau “‘Punjab Kings” Ta “Lucknow Super Giants” nokasyorb HIKIMit
IIPOrHO30BaHMUI BiJICOTOK PE3y/IbTaTMBHOCTI, IO CBifYMTD PO HAABHICTD MOTEHIIIHIX MOXX/IMBOCTEN I/IA 11 OKPAIleHHA.

Bucnosku. Lle gocnifkeHHs feMOHCTPYE epeKTMBHICTh 3aCTOCYBaHHA METOAY MAIIMHHOIO HaBYAHHS BUIIAJIKOBOIO JICY
IIA TIPOTHO3YBaHHA pesynbrariB Matyis ITTJI Ha ocHOBI cTatvcTyky rpaBLiB. JJocmimKeHHA MICTUTD L[iHHY iHdOpMalilo Mmoxo
KOMaHJHOI JVHaMIiKJ Ta IPaKTM4YHI peKOMeHaLii /11 MeHeP)KMEeHTyY KOMaHJ i laHyBa/IbHUKIB KpukeTy. OTpuMaHi pesynbraTu
36araqyioTh Hallle PO3yMiHH 10f0 AuHaMiky MaT4iB IT1J], CIIpUSAIOTh POSBUTKY aHAIITUKI KPUKETY Ta O1/IbIIOMY 3a/Ty4eHHIO 1O
CIIOPTY, 1O B KiHIIEBOMY IiJICYMKY IIifiBUIIY€ piBeHb JOCBify BOOiBambHuKiB B 1T

KirouoBi cnoBa: [Hpiiicbka mpemM’ep-Jiira, BUNaJKOBUI JTic, MAaIIMHHE HAaBYaHHA, IPOTHO3YBAaHH:A Pe3y/IbTaTUBHOCTI KOMAH]I,
aHaJIiTMKa KPUKETY.
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