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Abstract

The selection of the Indian ODI team has always been a heavily debated issue. This
dissertation attempts to present a structured data driven approach for selection of
ODI team through evaluation of players using match data from January 2022 to
December 2025.

.@ This data covers a very important phase for Indian white ball cricket including the ICC

Cricket World Cup 2023, the [ICC Champions Trophy 2025, dominance of the Indians
in the ODI format under Rohit Sharma and later Shubman Gill. Four broad categories
are used for player assessment: Batsmen, Bowlers, All Rounders and Wicketkeepers.
Four sets of role-based metrics combined with a measure of player consistency (using
Coefficient of Variation over match-by-match data) to evaluate players. Filter-out low
consistency players such that team focuses on reliable rather than merely exceptional

performers, who have only exceptional performances once in a while.

The team is then selected using Integer Linear Programming (ILP), with a binary
variable denoting selection, the objective function being to maximize the combined
weighted player score, while adhering to reasonable constraints like minimum bats-

men, bowlers, all rounders and wicketkeepers in the team.

The resulting recommended team resembles a highly dominant Indian ODI unit of the
period. This provides an objective, repeatable and transparent way to form an ODI

team, and is replicable to future ODIs, as well as future tournament preparations.

Keywords: ODI Cricket, Team Selection, Integer Linear Programming, Coefficient

of Variation, Consistency Score, Sports Analytics, Applied Mathematics.

Z'l—.l turnitin Page 7 of 53 - Integrity Submission Submission ID  trn:oid:::27535:139714769



Z"j turnitin Page 8 of 53 - Integrity Submission

Eistief Tables . . . . . . . . . . ..
EistiefiFigures . . . . . . . ..
1 Imtroduction. . ... ... ... ... . . . .. 0000
I Overview of Cricket and the Indian ODI Team (2022-2025) . . . . . .
1.2 Brief Context: The 2022-2025 Era of Indian ODI Cricket . . . . . . .
1.3 Basic Structure of an ODI Match . . . . ... ... ... ... ....
1.4 Player Categories in ODI Cricket . . . . . .. .. .. ... ... ...
1.5 Performance Parameters Relevant to Modern ODI Cricket . . . . . .
1.5.1 Batting Parameters . . . . . . . . ... o oL

1.5.2  Bowling Parameters . . . . . .. .. ... ... ...

1.6 Problem Statement . . . . . ... ... ... ... ...
1.8 Scope and Limitations . . . . . .. ... ... L.

O 00 I N o oo

7 turnitin

2.3
24
2.5
2.6
2.7

Page 8 of 53 - Integrity Submission

Statistical Approaches to Player Evaluation . . . .. ... ... ...
Performance Index Models . . . . . . . ... ... .. ... ... ..
Machine Learning Techniques in Cricket . . . . . ... .. ... ...
Optimisation-Based Approaches . . . . . . .. ... ... ... ....
Analytics in the 2020s: Big Data and Broadcast Integration . . . . .
Gaps in the Existing Literature . . . . . ... .. ... .. ... ...

vi

Submission ID  trn:oid:::27535:139714769

U Ol Ol e e W W = EE W

Submission ID  trn:oid:::27535:139714769



z,'—_l turnitin Page 9 of 53 - Integrity Submission Submission 1D trn:oid:::27535:139714769
3 Methodology . . . . . . . . . .. 10
3.1 Research Framework . . . .. ... ... ... . ... ......... 10
3.2 Data Collection . . . . . . . . . . . 10
3.2.1 Study Window and Match Coverage . . ... ... ... ... 11
.Q 3.22 DataSources . ... ... ... ... .. ... ... 11
8218 Datalitields Collected . . . . . . . . . ... ... .. 11
88 Data Cleaning and Preparation . . . . ... ... ... .. ...... 12
‘Q 3.4 Performance Parametersiiiiimmmmmmmmem, 12
3.4.1 Batting Parameters . . . . . .. ... ... ... 12
3.1.2  Bowling Parameters . . . ... .. ... ... .. ....... 13
3.1.3 All-Rounder Parameters . . . ... ... ............ 13
B814.4 Wicketkeeper Parameters. . . . . . . ... ... ... ..... 13
3.5 Parameter Calculation Formulae . . . . . . .. ... ... ... .... 13
3.6 Consistency Measurement . . . . . . . ... ... ... ... ... 14
3.6.1 Coefficient of Variation (CV) . . . ... ... ... ... ... 14
3.6.2 Consistency Score . . . . . . ... 14
3.7 Weight Assignment . . . . . . . ... .o 15
3.8 Weighted Player Score . . . . ... ... ... ... ... ....... 16
.a 3.9 Integer Linear Programming NModel i 16
819.1 Decision Variablesimmmmmmmmeee. . 1
3.9.2  Objective Function . . . . ... .. ... ... ......... 17
B19.8 Constraints . . . . . . . ... ... 17
8194 Implementation . . . . . . . .. .. ... 18
‘o 4 Data Analysis and Results . . . . . .. ... ... ... ... ... ... 19
4.1 Overview of the Dataset . . . . .. . . ... ... ... . ... ... . 19
4.2 DeéseriptiveiStatisties! - Batsmen . . . . . ... ... 19
4.3 Descriptive Statistics — Bowlers . . . . . . . ... ... ... ... .. 21
4.4 Consistency Analysis . . . . . . . . ... Lo 22
4.4.1 Batting Consistency Scores. . . . . . .. . . ... ... .. 23
4.4.2 Bowling Consistency Scores . . . . . .. .. ... ... .. .. 24
4.5 Player Rankings by Weighted Score . . . . . ... ... ... .. ... 25
4.5.1 Ranked Batsmen (2022-2025) . . . . ... .. ... ... ... 25
4.5.2  Ranked Bowlers (2022-2025) . . . . . ... ... ... ... .. 25
4.6 Optimal Team Selection (ILP Output) . . ... ... ... ... ... 26
4.7 1CC Tournament Performance Validation . . . . . . . ... ... ... 28
5 Discussion . . . . . ... 30
5.1 Interpretation of Model Results . . . . .. ... ... ... ... ... 30
('-_I turnitin Page 9 of 53 - Integrity submission vii Submission ID  trn:oid:::27535:139714769



z"j turnitinm Page 10 of 53 - Integrity Submission Submission ID  trn:oid:::27535:139714769

5.2 Tournament Context Validation . . . . . .. .. ... ... ...... 30
5.3 Key Advantages of the Framework . . . .. ... ... ... ..... 31
5.4 Sensitivity Analysis . . . . . .. L 31
.@ 5.5 Limitations . . . . . .. ... ... .. ... ... .32

6 Conclusion and Future Work .. ..................... 33
6.1 Summary of Contributions . . . . .. ... ... ... ... .. ... 33

62 Key Findings . . . . . ... 33
6.3 Implications for Cricket Selectors . . . . . ... ... .. ... .... 34
6.4 Future Work . . . . . . . ..o 34
6.5 Concluding Remarks . . . . ... ... ... .00 35
A Python Implementation of the ILP Model . . . . . . . .. ... ... 38
B Consistency Score — Worked Example (2022-2025 Era) . . . . . . 40

C ICC Tournament Match Weighting — Rationale and Implementa-
tion . . . L 41

e viil
zl'_.l turnitin Page 10 of 53 - Integrity Submission Submission ID  trn:oid:::27535:139714769



zl'-.l turnitin' Page 11 of 53 - Integrity Submission Submission ID  trn:oid:::27535:139714769

List of Tables

1.1 Key Indian ODI Milestones (January 2022 — December 2025) |9, §] 2
1.2 Key Batting Parameters in ODI Evaluation 2, 12] . . . . . . . .. .. 4
1.3 Key Bowling Parameters in ODI Evaluation [11,2] . .. .. ... .. 4
2.1 Summary of Key Literature on Cricket Player Evaluation . . . . . . . 9
3.1 Data Fields Collected per Player per Match [8] . . . . ... ... ... 11
3.2 Parameter Weight Distribution — Batting Evaluation [2, 12] . . . . . 15
3.3 Parameter Weight Distribution — Bowling Evaluation [2, 11] . . . . . 16
4.1 Descriptive Batting Statistics — Top Indian ODI Batsmen (2022-2025)

[8,9] - v o 20
4.2  Descriptive Bowling Statistics — Top Indian ODI Bowlers (2022-2025)

8, 18]« v e 22
4.3 Consistency Scores — Batsmen (2022-2025) [8, 13] . . ... ... .. 23
4.4 Consistency Scores — Bowlers (2022-2025) 8, 13] . . . . . . ... .. 24
4.5 Ranked Batsmen by Weighted Composite Score [2, 8] . . . . ... .. 25
4.6 Ranked Bowlers by Weighted Composite Score |2, 8, 18] . . . .. .. 26
4.7 Optimal Indian ODI XI Generated by the ILP Model (2022-2025 Data)

[15, 8] v e e 27
4.8 Tournament Performance of Model-Selected Players — ICC WC 2023

& CT 2025 9, 8, 7] « v oo oo e e e 29

z'l_.l turnitin Page 11 of 53 - Integrity Submission Submission ID  trn:oid:::27535:139714769



zl'-.l turnitin' Page 12 of 53 - Integrity Submission Submission ID  trn:oid:::27535:139714769

List of Figures

3.1 Research Methodology Framework (adapted from [15]) . . .. .. .. 10
3.2 Consistency Score vs. Coefficient of Variation (threshold at CS = 60)

(13, 12] o o oo e e e 15
4.1 Batting Averages of Top Indian ODI Batsmen (2022-2025) [8] . ... 20
4.2 Batting Strike Rates of Top Indian ODI Batsmen (2022-2025) [8] . . 21
4.3 Economy Rate Comparison — Indian ODI Bowlers (2022-2025) [8] . 22
4.4 Batting Consistency Scores — Indian ODI Batsmen (2022-2025) [13, 8] 24
4.5 Optimal Team Role Composition (2022-2025 ILP Output) [15, 20] . . 28

z'l-.l turnitinw Page 12 of 53 - Integrity Submission Submission ID  trn:oid:::27535:139714769



zﬂ turnitin Page 13 of 53 - Integrity Submission

Z"—.I turnitin‘“ Page 13 of 53 - Integrity Submission Submission ID  trn:oid:::27535:139714769

Chapter 1

Introduction

1.1 Overview of Cricket and the'Indian ODI Team (2022—
2025)

Perhaps the most popular sport in the world by number of spectators is ericket, and a
figure in excess of 2.5 billion would seem realistic, with the fans largely centred on the
British Isles, South Asia, Australia, the Caribbean and Southern Africa [8]. India, the
world’s most populous country that plays cricket, is clearly the cultural centre and the
largest economic power in this sport. India’s governing body, the' Board of Control for
Cricketin Tndia"(BCCI), is easily théfworld’s Fichest] and #héfmost powerful éricket
board in théfworld [20]. India’s choice of the national ODI side would, naturally

receive quite outstanding publicity and scrutiny.

January 2022-December 2025 is arguably the most successful 4-year run of ODI his-
tory for India. In Rohit Sharma’s tenure (who took charge in Feb 2022 as the full time
ODI captain), the team played 24 ODIs in ICC Limited Overs tournaments and only
lost the 2023 World Cup final against Australia, winning the remaining 23 games [7].
India would then proceed to take 2024 T20 World Cup & 2025 Champion’s Trophy
thereby ending a 12-year gap [9]. Undeniably the set of players that were nurtured
between 2022 and 2025 is easily India’s best ODI generation of all time.

In this dissertation I will construct a data-driven and mathematically robust way
to choose this Indian ODI team. I will base my model upon the actual statistical
performance figures from players during the time period from 2022-2025, covering
about 100 Indian ODIs.

1.2 Brief Context: The 2022-2025 Era of Indian ODI Cricket

Several defining developments characterised Indian ODI cricket in this study window.

2022: India played a high volume of bilateral series as preparation for the 2023 World
Cup. It is a serious claim from Gill, to have thrown his hat into the ring of a genuine
successor to the established batting class, averaging 57 plus with the bat in ODIs this
calendar year. The team experimented extensively with middle-order combinations,

trying players including Suryakumar Yadav, Ishan Kishan, and Deepak Hooda [8].

Submission ID  trn:oid:::27535:139714769
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2023: India’s most significant ODI year in over a decade. They dominated the ICC
Cricket World Cup at home, not losing a single game from group stage to knockout

.@ stage before the final [9]. Virat Kohli was the"highest'run'seorerat a"World"Cup
édition’ (765 runs) ever. Mohammed Shami was the highest wicket taker in this WC
(24 wickets in 7 games) having only entered the team after replacing another player
[7]. Shubman Gill was the first young player to score an ODI double hundred (208 vs
New Zealand). India also won the Asia Cup 2023.

" 9 2024: India won the T20 World Cup in the West Indies and USA under Rohit
Sharma [9]. In ODI cricket, India underwent some rotation and experimentation as
they managed players across formats. KL Rahul and Rishabh Pant retained their

status as favorite picks for wicketkeeper.

2025: India went on to win the ICC Champions Trophy held in Pakistan and Dubai,
with New Zealand being defeated in the final match [9]. Innings at the tournament
allowed Kohli to reach the record for the most runs in a tournament and be awarded
Player of the Tournament. Harshit Rana developed into another of the team’s options
for fast-bowler selection. Kuldeep Yadav was the most dependable wicket taker in

the team for the whole year [18].

Table 1.1. Key Indian ODI Milestones (January 2022 — December 2025) [9, §|

Year Milestone

2022 Rohit Sharma takes full-time ODI captaincy; Shubman
Gill’s ODI emergence

2023 India win Asia Cup 2023; reach ODI World Cup final (lost
to Australia)

2023 Kohli scores 765 WC runs; Shami takes 24 WC wickets;
Gill hits ODI double-century

2024 India win T20 World Cup; ODI squad rotation and next-

gen integration

2025 India win ICC Champions Trophy 2025; Shubman Gill ap-
pointed ODI captain

2025 India ranked No. 1 in ICC ODI team rankings; Gill reaches
No. 1 ODI batter

.q-,l turnitin‘“ Page 14 of 53 - Integrity Submission Department Of Applzed Mathematics Submission ID  trn:oid:::27535:139714769
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1.3 Basic Structure of an ODI Match

In the ODI each side gets only one turn of innings that will be a maximum of 50 overs
(300 balls). Decisions on players for a fielding restrictions dependent and phase-based

situation can therefore have major implications |5, 6].
.@ e Powerplay (Overs 1-10): Two men only permitted outside of the 30-yard

inner ring. Mheopeners have fo'exploit the field restrictions.

e Middle Overs (11-40): Field restrictions ease. The spinners and medium
pacers are focused on restriction and the batsmen play solidly and work the ball

around.

e Death Overs (41-50): Maximum aggression from batsmen; specialist death

bowlers (e.g., Jasprit Bumrah) required to restrict scoring.

e Bowling Restriction: Maximum 10 overs per bowler and hence 5 to 6 bowling

choices.

1.4 Player Categories in ODI Cricket

There are four specialist types of players required in the ODI XI:

”» @ 1. Batsmen: The top-order, whose role is to pile runs on. Rohit Sharma, Shubman
Gill; Virat Kohli and Shreyas Tyer were India’s top 4 during this cycle 2022-25

15].

2. Bowlers: Bowlers picked for their ability to take wickets and limit the opposition
”» @ runs—Jasprit Bumrah, Mohammed Shami, Kuldeep Yadav, Mohammed Siraj
and Axar Patel have been chosen for India for this period [18].

.Q 3. All-Rounders: Players contributing in both the batting and bowling facets.

Hardik Pandya and Ravindra Jadeja are India’s most prominent all-rounders [8].

4. Wicketkeepers: KL Rahul and Rishabh Pant fought for India’s wicketkeeper
slot during the time period of this study [20].

1.5 Performance Parameters Relevant to Modern ODI Cricket

Department of Applied Mathematics

Submission ID  trn:oid:::27535:139714769
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1.5.1 Batting Parameters

Table 1.2. Key Batting Parameters in ODI Evaluation |2, 12]

Parameter Definition ODI Significance
Batting Average Runs -+ dismissals Core reliability indica-
tor
Strike Rate Runs per 100 balls Scoring speed; critical
in ODIs
Boundary % Boundary runs =+ total Attacking ability
runs
Conversion Rate 50s converted to 100s (%) Big-innings ability
Dot Ball % Dots + total balls faced Lower = better strike
rotation
Pressure Index Avg. runs in difficult sit- Clutch performance
uations measure

1.5.2 Bowling Parameters

Table 1.3. Key Bowling Parameters in ODI Evaluation |11, 2]

Parameter Definition ODI Significance

.@ Economy Rate Runs conceded per over Run prevention

Bowling Average Runs per wicket Cost per dismissal

Bowling SR Balls per wicket Wicket frequency

Death Over ER Economy rate in overs Execution under pres-
41-50 sure

Middle Over WR Wickets per over in overs Middle phase penetra-
11-40 tion

Variation Index Distinct delivery types Adaptability
used

Department of| Applied Mathematics
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1.6 Problem Statement

Though India has been dominating the 2022-2025 ODI tenure, the selection process
continues to be a subjective committee selection not substantiated with any docu-
mented quantitative evidence [15]. Tt is flawed in several aspects, including: (i) biased
by recent past or reputation rather than by performance over time, (ii) ensuring proper
team composition and balance not guaranteed, (iii) auditability /reproducibility of se-

lections is difficult. This thesis is driven by the query:

How can we formulate a statistically optimal, unbiased and mathematical framework
for the selection of a balanced Indian ODI team from the player pool available during
2022-2025 to achieve maximum possible team performance while fulfilling the required

role specifications?

1.7 Objectives

1. Compile and clean real Indian ODI player statistics for the period January 2022
— December 2025.

2. Derive an overall consistency score for each player utilizing Coefficient of Varia-
tion [13].

3. Create a role-wise weighted score model for the three roles: batsmen, bowlers,

all-rounders and wicketkeepers [2].

4. Construct an Integer Linear Program model that selects the optimal 11 players

considering reasonable constraints on team composition [15].

5. Perform cross-validation of the model’s output with actual Indian ODI teams

and domain expertise.

6. Provide a transparent and reproducible model which could be adopted in future

World Cup cycles.

1.8 Scope and Limitations

Scope: The selection is confined to Indian Male ODI Players who have played at
least 10 ODIs during the period Jan 2022 to Dec 2025, including bilateral series, Asia
Cup, and ICC Cricket World Cup |[8, 20].

Limitations: The model has not included qualitative components such as captaincy,
team chemistry and ability to read a pitch. A tiny percentage of fielding data from

publicly available sites has not been included due to unavailability.

Department of| Applied Mathematics

Submission ID  trn:oid:::27535:139714769

Zl'—_l ‘turn|t|n Page 17 of 53 - Integrity Submission



zﬂ turnitin Page 18 of 53 - Integrity Submission

Z"—.I turnitin‘“ Page 18 of 53 - Integrity Submission Submission ID  trn:oid:::27535:139714769

Chapter 2

Literature Review

2.1 Introduction

In'the 20 years since their advent, cricket analytics have become a sophisticated field,
thanks to digital ball-by-ball data collection, development of specialized analytics
platforms and ever-increasing economic return associated with performance outcomes
in professional cricket. MThe purpose of this chapter is to'examine the main'streams
of thelacademic and professional literature concerning player valuation and selection,

and locate the current research in that literature.

2.2 Statistical Approaches to Player Evaluation

Initially the analysis of performance data of cricket was carried out by applying basic
descriptive statistics. Clarke [5] examined the impact a batsman has on the team total
in ODIs and found that a situation-specific assessment of the importance of runs is
as relevant as a score alone. Kimber and Hansford [10] challenged batting average as
a biased estimator, suggesting the application of survival analysis to estimate “run-

scoring ability” for batsmen, to account for not-out dismissals appropriately.

Digital data repositories—especially the StatsPro and StatsGuru platforms on the
ESPNecricinfo website [8]—were the catalyst for a dramatic increase in the scope of
cricket analysis from the beginning 6f the"2000s. The ball-by=ball"data”provided
by these repositories allowed for calculations to be made to the extent of “Control
Percentage”, “Expected Runs”, and “Impact Score”, all of which have been incorporated

in the manner data is collected and displayed within this dissertation.

The 2023 ODI World Cup—an event that falls within the scope of this analysis—was
heavily covered by analytical websites, with ESPNcricinfo’s Smart Stats providing
data that showed Rohit Sharma has a batting rating of 60.93 since 2023, the best of
any batsman with 1000+ ODI runs since the start of the year [8, 7.

Submission ID  trn:oid:::27535:139714769
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2.3 Performance Index Models

Barr and Kantor [2] suggested a weighted indexing system as a measure of ODI
all-rounder performance that provided a method of comparison across roles through
scoring batting and bowling performance. This summative approach forms the basis

for the weighting employed in the present study.

ODI-specific composite batting and bowling indices—including those that accounted
for consistency as well as averages and rates—were devised by Lemmer |11, 12|. His
batting index included a “stability component” derived from the variance in innings-
by-innings scores, which is a direct precursor to the Coefficient of Variation based

consistency score developed in this dissertation.

Principal Component Analysis was also applied to a large dataset of cricket per-
formance measures by Manage and Scariano [13], who showed that the variance in
performance can be accounted for by two latent variables: the consistency /reliability
of a player and their ability to score. This research provides statistical support for
the two-dimensional (performance + consistency) structure employed in the present

study.

2.4 Machine Learning Techniques in Cricket

” @ Shah et al. [17] applied decision tree and random forest classifiers t6'predict the'chance

ofa player getting selected in the Indian ODI squad using domestic data and achieved
nearly 78% predictive power. Their work was among the earliest to treat ODI team

selection as a machine learning classification problem.

Bhattacharjee and Chatterjee [3] forecast batting success over shorter time durations
with artificial neural networks. Their prediction models were accurate for 2-3 matches
but deteriorated quickly over larger periods, and required substantial data to train.
This does not fare well for an official team selection process, as “black box” models

give very little indication on how decisions are made.

Several studies have applied natural language processing to player press conference
transcripts and social media sentiment to model “form” qualitatively [16]. These
methods are experimental and are not currently considered reliable enough for formal

selection systems.

2.5 Optimisation-Based Approaches

Rastogi, Tiwari, and Bhardwaj [15] were the first to directly use ILP for the purpose

of Indian ODI team selection. Using career statistics and weighted scoring, they
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demonstrated that ILP could produce balanced, constraint-satisfying teams and that
the approach was transparent enough to be audited by selectors. Yet, their analysis
was based on data that preceded the modern Indian ODI period, and they had no

formal consistency constraint.

Brettenny and Sharp [4], while not directly focused on team selection, used binary
decision variables and objective functions in a fantasy league context consistent with
the method detailed herein.

Perera and Swartz [14] found a good batting order through simulation-based opti-
misation by simulating thousands of matches with different batting orders. It was
found that middle-order steadiness and death-over batting prowess had significantly
greater impact on the total runs, which is consistent with the weightings applied to

middle-order assessment in this research.

2.6 Analytics in the 2020s: Big Data and Broadcast Integra-

tion

Ball-tracking technologies like Hawk-Eye and Wagonwheel Analytics, which emerged
in the early 2020s, along with player performance-tracking wearable sensors and Al
commentators, have been another game-changer in the world of cricket data [8]. “Win
probability” estimations and “Wagon Wheel” visualizations are now released by broad-
casters live during matches. These have been paired with phased breakdowns of indi-
vidual players’ performances in the Indian WC 2023, T20 WC 2024 and Champions
Trophy 2025, all analyzed for the purpose of the study |9, 7].

2.7 Gaps in the Existing Literature

Several gaps remain in the existing literature:

1. Data recency: Most scholarly articles based on optimization use data prior to
2020 [15, 4]. No literature exists for an ILP-based team selection utilizing data
from India’s ODI campaigns between 2022 and 2025.

2. Consistency as a first-class constraint: Most existing composite-index mod-
els [2, 12] have treated consistency as one parameter among a group of parameters.

In this paper, consistency is used as a binary qualification gate.

3. Role-based weight calibration: Most optimization literature uses the same
weight for all players [15]; however, this paper calibrates four distinct weight

" @ sets (for batsmen, bowlers; all-rounders; and wicketkeepers) following Barr and
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Kantor [2].

4. ICC tournament-specific data: Data from ICC 2023 Cricket World Cup

[9, 8] and ICC 2025 Champions Trophy [9] provides extensive high-pressure per-

formance data.

Table 2.1. Summary of Key Literature on Cricket Player Evaluation

Author(s)

Key Contribu-

tion

Clarke [5]

Kimber & Hansford

[10]
Barr & Kantor [2]

Lemmer [12]

Manage & Scariano

[13]

Rastogi et al. [15]

Brettenny & Sharp

4]

Shah et al. [17]

Bhattacharjee et al.

13l

Present Study

1988

1993

2004

2011

2013

2015

2016

2017

2019

2026

Descriptive stats

Survival analysis

Performance index

Composite index

PCA

ILP

ILP

Random forest

Neural network

CV + ILP

Contextual dis-

missal analysis

Bias-corrected bat-

ting average

All-rounder com-

posite scoring

Stability-adjusted
batting index

Latent dimensions

of performance

ILP for Indian ODI

selection

Budget-
constrained team

selection

Domestic-to-

national selection

Short-horizon per-

formance forecast

2022-25 data, con-

sistency gate
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" €@ Chapter 3

Methodology

3.1 Research Framework

The methodology follows a ten-step structured framework [15, 2]. Each step is de-

scribed in detail below.

Step 1: Data Collection
(Jan 2022 — Dec 2025)

1

Step 2: Data Cleaning & Standardisation

1

Step 3: Performance Pa-

rameter Identification

1

Step 4: Parameter Calculation

|
[ )
| |
[ )

Step 5: Conj;stency Score

| |
[ )
| |
[ )

Computation (CV method)

1

Step 6: Role-Specific Weight Assignment

1

Step 7: Weighted Player
Scoring & Ranking

1

Step 8: ILP Model Formulation

1

Step 9: Optimal Team
Generation (CBC Solver)

1

Step 10: Validation

Against Actual Selections

Figure 3.1. Research Methodology Framework (adapted from [15])

3.2 Data Collection

10
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3.2.1 Study Window and Match Coverage

”» @ This dataset contains the records of Indian ODI'matches from'Jan 2022 to Dec 2025.
This period was chosen as it represents a clearly defined era of the Indian ODI team
with a common management team and covers two ICC tournaments of interest (WC

2023, CT 2025) |9], allowing for tournament analysis alongside bilateral series.

In total, 100 ODI matches covering 35 players who made at least one appearance in
an ODI during this period make up the dataset |8, 20].
3.2.2 Data Sources

e ESPNcricinfo StatsPro and StatsGuru [8]: Source of the individual innings

and career bowling and batting records.

e ICC Official Match Archives [9]: Source for result verification and fielding

statistics.
e Cricbuzz Match Centre: Used to obtain match context and commentary.

e BCCI Official Records [20]: Used to release official selection and clarify player

roles.

3.2.3 Data Fields Collected

Table 3.1. Data Fields Collected per Player per Match [8]

Fields
Category

Runs scored, balls faced, 4s, 6s, dismissal mode, po-
Batting sition, match situation (chasing/defending)

" @ Overs bowled, maidens, runs conceded, wickets, dot

Bowling balls; match phase (PP /middle/death)

Catches taken, run-outs effected, stumping attempts
Fielding (WK), missed chances

Opponent, venue, pitch type, match result, series
Match type (bilateral/ICC tournament)

Primary role, secondary role (if applicable), age, ODI
Player caps

Department of Applied Mathematics
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3.3 Data Cleaning and Preparation

1. Minimum Appearances Threshold: To compute consistency with adequate

data, every player must have at least 10 appearances in the observed window
[13].

2. ‘Did not bat’ exclusion: All “Did Not Bat” entries were excluded when calcu-

lating batting average, though not excluded from other fields.

3. Role Assignment: A role has been assigned to every player based on BCCI
definitions [20]. All-rounders: Hardik Pandya, Ravindra Jadeja; Wicketkeeper-
Batsmen: KL Rahul, Rishabh Pant.

.@ 4. Derived Field Computation: All derived fields—boundary percentage, dof
ball percentage, bowling strike rate and death-over economy rate—are calculated

from raw fields.

5. Normalisation: All parameters are normalized to a 0-100 scale within their
individual categories so that players across categories can be compared fairly
13, 12].

6. Weighting of ICC tournaments: To assign adequate weightage to ICC tour-
nament matches (World Cup and Champions Trophy), which are played against
quality opposition under extreme pressure, a weight factor of 10% is applied to

those match scores [9].

3.4 Performance Parameters

3.4.1 Batting Parameters

The following batting parameters are used, consistent with established ODI performance-
index models [2, 12]:

.@ 1. Batting Average (BA) |10)]
2. Strike Rate (SR) ||

3. Boundary Percentage (BP)
4. Dot Ball Percentage (DP) — lower is better
5. Conversion Rate (CR): proportion of 50s converted to 100s

6. Pressure Performance Index (PPI): runs in matches where team was under sig-

nificant run-rate pressure
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3.4.2 Bowling Parameters

The following bowling parameters are used, following Lemmer [11| and Barr and
Kantor [2]:

1. Economy Rate (ER) — lower is better

2. Bowling Average (BAv) — lower is better

3. Bowling Strike Rate (BSR) — lower is better

4. Death Over Economy Rate (DOE): economy in overs 41-50

5. Middle Over Wicket Rate (MWR): wickets per over in overs 11-40

6. Variation Index (VI): distinct delivery types across match appearances

3.4.3 All-Rounder Parameters

Weightage is given equally to batting and bowling all-round score, following the ap-
proach of Barr and Kantor [2|. Both batting and bowling require at least 10 minimum
appearances in the research period.

3.4.4 Wicketkeeper Parameters

Dismissals per match (catches + stumpings), efficiency of stumpings, byes, and con-

ventional batting figures [8].

3.5 Parameter Calculation Formulae

Batting Average [10]

Total Runs Scored

Strike Rate [12]

SR = 100

Balls Faced 2

Boundary Percentage [2]

B Runs from 4s and 6s

BP = Total Runs Scored LY
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Economy Rate [11]
_ Runs Conceded

o= Overs Bowled

Bowling Average [2]

Total Runs Conceded

B Total Wickets Taken

Bowling Strike Rate [11]

Total Balls Bowled

BSR —
Sl Total Wickets Taken

3.6 Consistency Measurement

3.6.1 Coefficient of Variation (CV)

The Coefficient of Variation is a dimensionless measure of relative variability widely

used'in sports analytics [13, 12]:

Coefficient of Variation [13]

cv =2 x 100%
1

where o is the standard deviation and pu is the mean of the player’s match-by-match
performance on the relevant parameter. A lower CV indicates more reliable perfor-

mance across matches.

3.6.2 Consistency Score

Consistency Score (CS) — adapted from [12]

100

CSZlJrCV

This maps CV to a positively oriented 0-100 scale. A CV of 0 yields CS = 100 (perfect
consistency). As variability increases, CS asymptotically approaches 0. The threshold
7 = 60 (corresponding to CV < 0.667) is applied as a binary eligibility gate.
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Consistency Score vs. Coefficient of Variation

I I T
100  CS=100/(1+CV)
- Eligibility threshold (7 = 60)

80 |- 2

Consistency Score (CS)

OO 0.5 1 1.5 2 2.5 3

Coefficient of Variation (CV)

Figure 3.2. Consistency Score vs. Coefficient of Variation (threshold at CS = 60) [13, 12]

3.7 Weight Assignment

Weights reflect the specific demands of modern ODI cricket and are calibrated based

on the literature review [2, 12, 13| and BCCI selection norms [20].

Table 3.2. Parameter Weight Distribution — Batting Evaluation |2, 12]

Parameter Weight Rationale
(%)
Batting Average 25 Core reliability of run-scoring
[10]
Strike Rate 25 Essential in 50-over format [12]
Consistency Score 30 Reliability — across matches

(central) [13]

Conversion Rate 10 Big innings distinguish top
batsmen
Pressure Performance 10 Clutch situations matter in

knockout cricket

Total 100

7 turnitin
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Table 3.3. Parameter Weight Distribution — Bowling Evaluation |2, 11]

Parameter Weight Rationale
(%)
Economy Rate 28 Run prevention is paramount
in ODIs [11]
Bowling Average 20 Wicket cost-effectiveness [2]
Bowling Strike Rate 20 Frequency of wickets [11]
Consistency Score 27 Reliable performance across

matches [13]

Variation Index 5 Adaptability to conditions

Total 100

3.8 Weighted Player Score

A weighted player score is formed to combine a number of performance measures in
one single number to enable the players to be compared. wj in the equation stands
for the weight of parameter j while Pij stands for the normalized performance for

player ¢ on parameter j.

Weighted Player Score [2]

Si = zn:’wj . Pij
j=1

where w; is the weight of parameter j and P;; is the normalised (0-100) value of
parameter j for player ¢ [13]. Players are ranked within their categories in descending

order of S;. Only players with composite CS; > 60 enter the optimisation.

3.9 Integer Linear Programming Model
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3.9.1 Decision Variables

Following the ILP formulation of Rastogi et al. [15] and Brettenny and Sharp [4], for
each eligible player 7 in the pool:

1 if player ¢ is selected
XT; =
0 otherwise

3.9.2 Objective Function

The objective function wishes to maximize the total weighted scores of selected ODI
team. S7 is the weighted score for the ¢ th player and zi is a binary decision variable

that indicates whether the player is'Selected (1) 6rnet (0).

ILP ObjéctiverFunction|15]

N
Maximise Z = Z S; - x;

i=1

3.9.3 Constraints

These constraints help to limit the choices made to a reasonable ODI balance, estab-
lishing what is meant by the various categories of players that can be chosen. The
laws also lay out the number of men in the side, the minimum amount of batting and
bowling the players have to do, whether the keeper has to play and if a team can ac-
commodate more than 2 all-rounders as well as how many players must have a place
in the regular team.The following constraints are adapted from the team selection

literature [15, 4]:

C1: Team Size le = 11
C2: Min. Specialist Batsmen Z z; > 5

C3: Min. Specialist Bowlers Z x; >4
i€BOWL

C4: Exactly One Wicketkeeper Z ;=1
IEWK

C5: All-Rounders 1< Z z; <2
i€AR
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C6: Bowling Coverage Z x; > b
1€ BOWLUAR

C7: Consistency Gate CS; > 60 Vi with z; =1 [13]

C8: Binary ;€ {0,1} Vi

3.9.4 Implementation

" @ The model is solved using Python 3.x with the PuLLP library and the CBC (COIN-
OR Branch and Cut) solver |15]. As the variables are binary and there are about 28

candidates, the optimum solution is found in under 2 seconds of computation.

The algorithm describes the optimisation procedure used for team selection. Discard
of player with consistency threshold. The ILP formulation (with constraints) and its

solver are then used to obtain the optimal ODI XI.

Algorithm 1 ILP Team Selection Algorithm [15]

Input: Player pool P, scores {S;}, consistency scores {C'S;}, categories {cat;}
Output: Optimal team 7%, |7 = 11

Filter P: retain only players with C'S; > 60 [13]

Initialise ILP with objective Z = Y_ S;x;

Add constraints C1-C8

Call CBC solver

Return 7* = {i : 2} = 1}, value Z*
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Chapter 4
Data Analysis and Results

4.1 Overview of the Dataset

The cleaned dataset contains information on about 100 ODIs played by India from
Jan 2022 to Dec 2025 [8, 20]. There were 35 different players that played ODIs for
India, of which 28 players had 10 or more appearances and are included in the model
[9].

e Specialist Batsmen: 9
e Specialist Bowlers: 11
e All-Rounders: 5

o Wicketkeepers: 3

4.2 Descriptive Statistics — Batsmen

Table 4.1, however shows how the highest Indian ODI batting performances fared
during 2022-25. The 'Batting Average’ is calculated by dividing the runs by the
dismissals, 'Strike Rate’ means runs'scored per 100 balls'and 'Boundary Percentage’

are the percentage 6f Funs'scored from fours and sixes:

The table below summarizes the descriptive statistics of the top 5 Indian ODI batsmen
during the study period 2022-2025, collected from ESPNecricinfo [8], Cricbuzz, and
ICC [9].

19
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Table 4.1. Descriptive Batting Statistics — Top Indian ODI Batsmen (2022-2025) [8, 9]

Player Inn. Avg SR 100s 50s Bound.%
V. Kohli 72 58.6 93.8 14 28 51.4
R. Sharma 68 47.2 100.5 9 21 58.9
S. Gill 64 52.1 90.4 12 18 54.2
S. Iyer 56 47.8 95.2 7 22 52.7
K. L. Rahul 48 43.5 88.6 5 19 46.3
H. Pandya 44 314 114.6 2 11 62.8
R. Jadeja 42 28.7 93.1 0 8 441
R. Pant 36 38.9 102.4 3 14 57.6
S. Yadav 30 29.8 118.3 2 8 68.2

Batting Averages — Top Indian ODI Batsmen (2022-2025) [8]
|

60 586 :

) 52.1
o0 47.8 47.2
S ] ] 43.5
) — .
= 40 | 38.9 s
<
20 29.8 31.4 28.7
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2 20 |
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Player

Figure 4.1. Batting Averages of Top Indian ODI Batsmen (2022-2025) [3]

4.1 Graph of batting averages of top Indian ODI players from the time period under
study. Better batting average means more consistent performance in each of the

matches.
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Batting Strike Rates — Top Indian ODI Batsmen (2022-2025) [8]
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Figure 4.2. Batting Strike Rates of Top Indian ODI Batsmen (2022-2025) [8]

‘a 4.2 illustrates the batting strike rates of Indian ODI batsmen from 2022-2025. Strike
Rate'is the"ability to'score runs'rapidly and iS'the greatest weapon il modern ODI

ericket] the faster you score the more pressure on opponent.

4.3 Descriptive Statistics — Bowlers

‘@ Table 4.2 has the best bowling efforts by Indians in ODIs. The ER, or economy rate]

‘@ is the runs conceded per over: the bowling average is runs conceded per wicket taken:
the bowlingstrikerate!( BSR ) is ballsitaken f6ake one Wieket and the death economy

rate is the bowler’s control of their bowling in the closing overs of the innings.
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Table 4.2. Descriptive Bowling Statistics — Top Indian ODI Bowlers (2022-2025) [8, 18]

Mat. Wkts ER BSR Death

ER
J. Bumrah 62 149 4.59 23.6 30.8 6.94
M. Shami 48 121 5.14 25.3 29.5 7.62
Kuldeep Y. 58 138 4.86 25.8 31.8 5.84
M. Siraj 54 108 5.02 28.4 33.9 7.48
Axar Patel 50 84 4.47 34.3 46.2 5.72
R. Jadeja 55 96 4.81 35.6 444 5.61
H. Pandya 44 62 5.48 36.2 39.6 8.34
H. Rana 18 42 6.01 25.6 25.5 7.88

Economy Rate Comparison — Indian ODI Bowlers (2022-2025) [8]

6.01

D
T

5.48

4.47 4.59 — ]

W
T
|

Economy Rate (runs per over)

Figure 4.3. Economy Rate Comparison — Indian ODI Bowlers (2022-2025) [§]

.° Fig 4.3 shows the economy rate of Indian ODI bowlers over the window. The lower

the economy rate; the better is the bowling control over the opposition.

4.4 Consistency Analysis
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4.4.1 Batting Consistency Scores

The batting consistency results from the use of CV are presented in Table 4.3. Lower
values for the CV show higher consistency whereas the Consistency Score (CS) nor-
malises consistency into an easily comparable score. In order to produce the following
batting consistency scores the coefficient of variation [13, 12] has been used in each

game.

Table 4.3. Consistency Scores — Batsmen (2022-2025) [8, 13]

(OAY CS (0AY CS Composite

(Avg)  (Avg)  (SR) (SR) CS
V. Kohli 0.39 72.0 0.29 77.5 75.4
R. Sharma 0.52 65.8 0.43 69.9 67.2
S. Gill 0.48 67.6 0.38 72.5 70.3
S. Iyer 0.44 69.4 0.41 70.9 70.2
K. L. Rahul 0.56 64.1 0.49 67.1 65.4
R. Pant 0.71 58.5 0.62 61.7 60.1
H. Pandya 0.82 54.9 0.59 62.9 57.8
S. Yadav 0.88 53.2 0.67 59.9 55.8
R. Jadeja 0.61 62.1 0.52 65.8 63.6

Note: Green > 70; Yellow = 60-69; Red < 60 (below eligibility threshold)

figure 4.4 shows the comparison of consistency score of Indian ODI batsmen. Players
with a consistency score higher than threshold value of 60 were accepted for inclusion

in optimization model.
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Batting Consistency Scores (2022-2025) [13]
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Figure 4.4. Batting Consistency Scores — Indian ODI Batsmen (2022-2025) [13, §]

4.4.2 Bowling Consistency Scores

Table 4.4 indicates the consistency in bowling through variation in bowling economy

rate and bowling average with respect to each match. This parameter gives greater

weights to the bowler who has lower variance over time (reliable).

Table 4.4. Consistency Scores — Bowlers (2022-2025) [8, 13]

CV

(Avg)

CcvV CS

(ER) (ER)
J. Bumrah 0.27 8.7
Axar Patel 0.24 80.6
Kuldeep Y. 0.31 76.3
R. Jadeja 0.28 78.1
M. Siraj 0.36 73.5
M. Shami 0.42 70.4
H. Pandya 0.58 63.3
H. Rana 0.51 66.2

0.38
0.44
0.42
0.48
0.47
0.39
0.63
0.55

CS Composite
(Avg) CS
72.5 76.1
69.4 73.8
70.4 73.2
67.6 71.6
68.0 70.4
72.0 71.3
61.3 62.4
64.5 65.3
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4.5 Player Rankings by Weighted Score

4.5.1 Ranked Batsmen (2022-2025)

The above table 4.5 gives the ranking of batsmen according to both weighted value

and consistency score. In the eligibility column we mention if a batsman meets the

criteria of minimum consistency score for his selection.

Table 4.5. Ranked Batsmen by Weighted Composite Score [2, §]

Rank Player

Eligible

1 V. Kohli

2 S.Gil

3 S Iyer

4 R. Sharma

5 K. L. Rahul

6 R. Jadeja
7 R. Pant

8  H. Pandya
9 S. Yadav

83.2
76.4
74.8
74.1
68.3
62.4
64.7

61.8
58.3

75.4
70.3
70.2
67.2
65.4
63.6
60.1

57.8
55.8

80.7
74.1
73.2
71.8
67.3
62.8
63.2

60.4

57.4

Yes
Yes
Yes
Yes
Yes
Yes
Yes

(marginal))
No
No

4.5.2 Ranked Bowlers (2022-2025)

Table 4.6 presents a ranking of the bowlers using the values of weighted sum of scores

and value of consistency. Here is a list of bowlers who performed consistantly in ODIs

over the period of consideration.
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Table 4.6. Ranked Bowlers by Weighted Composite Score |2, 8, 18|

Rank Player

Eligible

1 J. Bumrah

2 Axar Patel

3 Kuldeep Y.
4 M. Shami
5 R. Jadeja
6 M. Siraj

7  H. Rana

8  H. Pandya

84.6
76.2
74.8
73.6
70.4
68.9
66.2
58.4

76.1
73.8
73.2
71.3
71.6
70.4
65.3
62.4

81.7
75.4
74.2
72.8
70.9
69.4
65.9

59.9

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes (AR

role)

4.6 Optimal Team Selection (ILP Output)

Table 4.7 indicates the definitive playing XI in ODI selected by ILP. Optimization

chooses players by taking maximizing total team score subject to all the role-based

team composition constraints.The ILP solver was run with the 28 eligible players from

the study window [15]. The optimal team found is presented below.
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Table 4.7. Optimal Indian ODI XI Generated by the ILP Model (2022-2025 Data) [15, 8]

1 Shubman Gill Batsman 74.1 70.3 1
(Opener)
.@ 2 Rohit Sharma Batsman 71.8 67.2 1
(Opener)
3 Virat Kohli Batsman (No. 80.7 75.4 1
3)
4 Shreyas Iyer Batsman (No. 73.2 70.2 1
4)
5 K. L. Rahul Wicketkeeper 67.3 65.4 1
6 Ravindra Jadeja All-Rounder 70.9 71.6 1
7 Hardik Pandya All-Rounder 62.4* 62.4 1
8  Jasprit Bumrah Bowler (Pace) 81.7 76.1 1
9  Kuldeep Yadav Bowler (Spin) 74.2 73.2 1
10 Mohammed Shami  Bowler (Pace) 72.8 71.3 1
11 Axar Patel Bowler (Spin) 75.4 73.8 1
Objective Value Z* = Y S;z! 804.5

*Pandya enters as an all-rounder via constraint C5. His composite bowling CS of 62.4 meets the

threshold.

The pie chart below Figure 4.5 depicts the mix of roles that would constitute the
selected ODI XI. From this diagram it is evident that the resultant team has a bal-

anced approach including the specialist batsmen, bowlers, all-rounder and the one

wicketkeeper.
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[ Specialist Batsmen (4)
B Wicketkeeper (1)
O All-Rounders (2)
O Specialist Bowlers (4)

Figure 4.5. Optimal Team Role Composition (2022-2025 ILP Output) [15, 20]

Constraint Satisfaction Check:

C1: Total players = 11 v/

C2: Specialist batsmen = 4 (Gill, Sharma, Kohli, Iyer) + KL Rahul (WK-BAT)
v

C3: Specialist bowlers = 4 (Bumrah, Kuldeep, Shami, Axar) v/

C4: Wicketkeeper = 1 (K. L. Rahul) v/

C5: All-rounders = 2 (Jadeja, Pandya) v/

C6: Bowling coverage = Bumrah + Kuldeep + Shami + Axar + Jadeja +
Pandya = 6 v/

C7: Minimum CS = 62.4 (Pandya as AR) > 60 v'[13]

4.7 1ICC Tournament Performance Validation

.o The actual tournament performances of the selected players in the ICC Cricket World
Cup 2023 [9, 8] and ICC Champions Trophy 2025 |9, 19] have been detailed in the table

below to verify the players selected against actual data under pressure circumstances.

Table 4.8: A verification of the optimization model against selected player results

in top ICC competitions. All model selected players excelled at International high

pressure games.
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Table 4.8. Tournament Performance of Model-Selected Players — ICC WC 2023 & CT

2025 [9, 8, 7]

ICC WC 2023

ICC Champions Trophy
2025

V. Kohli

R. Sharma

S. Gill

S. Iyer

J. Bumrah

M. Shami

Kuldeep Y.
R. Jadeja

Axar Patel

K. L. Rahul

H. Pandya

765 runs, Avg 95.6,
POTS [7]

531 runs, aggres-

sive starts [8]

354 runs, 1 century
5]
530 runs, Avg 66.3
1]
18 wkts, ER 4.00
18]

24 wkts,
taker [8]

leading

17 wkts, ER 4.85 [§]

16 wkts + key runs
1]

Economy 4.20 (CT
2025) [8]

WK + 349 runs in
WC [§]

Injured (exited

We) [20]

651 CT-season runs, Player

of Tournament |9

650 runs, 2 centuries [19]

490  runs, 101* s

Bangladesh [19]
496 runs, Avg 49.6 |9]

Injured; 149 ODI wkts by
year-end [18]

11 CT wkts incl. 5-fer vs
Bangladesh [9]

19 ODI wkts in 2025 [18]

Consistent all-round contri-
butions [9]

11 wkts, ER 4.47 [9)]

Reliable  WK-BAT option
[20]

AR contributions [9]
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Discussion

5.1 Interpretation of Model Results

The'team generated by the ILP model [15] closely resembles India’s first-choice ODI
XTI for most of the 2022-25 period, and is largely consistent with the teams which won
the 2023 Asia Cup, reached the 2023 World Cup final, and won the 2025 Champions
Trophy [9], confirming high face validity.

Virat Kohli comes in as the leading batsman with a weighted score of 80.7 and
consistency score of 75.4 [8]—an indicator of his phenomenal statistical performance
over the period, including a record 765 World Cup runs in 2023 [7] and 651 runs in

2025 [9]. The objective function correctly identifies him as the most valuable batsman.

Jasprit Bumrabh is the best ranked bowler at 81.7 due to his economy rate of 4.59,
bowling strike rate of 30.8 and consistency score of 76.1 [8, 18].

Axar Patel ranks second among bowlers (75.4) [8]. This is statistically warranted by
his excellent economy rate (4.47 ODI economy across 2022-2025) and the best bowling
CV (0.24) in the pool. His selection in partnership with Kuldeep Yadav creates an

effective left-arm /left-wrist spin combination in the middle overs [20].

Hardik Pandya enters via the all-rounder constraint (C5) [15]. His batting con-
sistency score is below the threshold (57.8) but his combined batting and bowling
all-rounder CS of 62.4 just clears it. This mirrors the actual choice of Indian selectors

who retained Pandya for his match-changing abilities in both facets of the game [20)].

Rishabh Pant is left out because, while his batting consistency of 60.1 exceeds the
threshold, it falls well below KL Rahul’s 65.4, who is rated comparably in keeping
ability [8]. Rahul was India’s first-choice wicketkeeper throughout bilateral series from

2022-2024 [20)].

5.2 Tournament Context Validation

The model’s outputs align closely with India’s actual ODI XI choices for WC 2023 [9, §]
and CT 2025 [9]. All bowling selections and 7 out of 8 batting selections show clear

empirical support for the framework. The one area of divergence—Bumrah’s injury

30

Z"—.I turnitin Page 42 of 53 - Integrity Submission Submission ID  trn:oid:::27535:139714769



z"-.l turnitin Page 43 of 53 - Integrity Submission Submission ID  trn:oid:::27535:139714769
Optimizing Selection of Indian Cricket Team Using Integer Programming 31

absence from the 2025 Champions Trophy |18]—represents an external constraint that
no data-driven selection model can anticipate, confirming that the model functions
best as a decision support system operating alongside, not in replacement of, human

judgement on fitness and availability [15].

5.3 Key Advantages of the Framework

1. Recency: The use of 2022-2025 data [8, 9] employs the most contemporary
information available. The majority of cited literature uses data from before

2020 [15, 4].

2. Consistency-Oriented Selection: The binary eligibility gate tied to the CV-
derived consistency score [13, 12] filters out flashy-yet-erratic performances, a

vulnerability that mean-based scoring models face [2].

3. Traceability and Auditability: Every selection can be attributed back to raw
numerical scores from publicly available data [8]. The ILP can be independently

verified by any analyst [15].

4. Tournament-weighted scoring: ICC tournament games [9] receive a 10%

weight boost, heavily influencing players who perform under the highest stakes.

5. Context-weighted features: Separate weight sets for batsmen and bowlers

[2, 11, 12] ensure players are assessed against contextually relevant standards.

0 5.4 Sensitivity Analysis

Sensitivity analysis was conducted by varying the consistency threshold over the range
55-70 and the consistency weight in batting from 20% to 40%, following standard OR
practice [15, 4]:

e The initial 9 players were constant across all parameter tests (Kohli, Gill, Sharma,

Iyer, Bumrah, Kuldeep, Shami, Jadeja, Axar).

e The most unstable slots were wicketkeeper and second all-rounder (Rahul vs

Pant; Pandya vs Washington Sundar).

e If the consistency threshold were dropped below 58, Suryakumar Yadav and
Hardik Pandya (as batsman) became available—mirroring India’s bilateral series
experiments in 2024 |20, 8.
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5.5 Limitations

e The injury of Jasprit Bumrah in Champions Trophy 2025 [18] is not modeled, as

all players are assumed fit and available.

e Mohammed Shami’s extensive injury layoffs after WC 2023 [8] mean the dura-
tion of his stats within the study is smaller than many team-mates, reducing

consistency score precision.
e Specific variations in pitch or opposition approach are ignored by the model.

e Fielding stats [9] are incorporated but limited due to incomplete public availabil-
ity for 2022-2025.
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@ Chapter 6

Conclusion and Future Work

6.1 Summary of Contributions

The thesis proposes, calibrates and empirically tests a formal, data-driven approach

for

selection of the optimum Indian ODI Cricket team. Contemporary match data

from January 2022 — December 2025 is used [8, 20, 9], and the main contributions

are:

1.

Contemporary Data [8, 9]: Using data from 2022-2025 covering about 100
ODI games, the 2023 ICC" Cricket World Cup and the 2025 TCC Champions
Trophy—one of the most contemporary quantitative studies of Indian ODI selec-

tion in the literature [15].

CV-Based Consistency Gate [13, 12]: Coefficient of Variation applied to
match-by-match performance stats, converted into a Consistency Score and used

as a binary eligibility filter.

. Role-Stratified Weighted Scoring [2]: Separate weight sets applied to bats-

men, bowlers, all-rounders and wicketkeepers ensure players are assessed accord-

ing to their role.

. Integer Linear Programming Team Selection [15, 4]: An ILP formulation

with eight constraints ensures the selected team satisfies all practical ODI team-

composition requirements.

Empirical Support [9, 8, 7]: The predicted team (Gill, Rohit, Kohli, Iyer;
Rahul WK; Jadeja, Pandya AR; Bumrah, Kuldeep, Shami, Axar) is highly con-
sistent with India’s actual XI during the study period’s best ODI performances.

6.2 Key Findings

e Virat Kohli (weighted score 80.7; CS 75.4) is the highest ranked batsman [8, 7].

e Jasprit Bumrah (weighted score 81.7; CS 76.1) leads the bowling rankings with

7) turnitin

149 ODI wickets at an economy rate of 4.59 [8, 18].
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e Axar Patel ranks 2nd among bowlers due to his excellent economy rate (4.47)

and consistency [8]—consistent with India’s actual selections [20].

e The consistency threshold [13] successfully screens out Suryakumar Yadav and
Hardik Pandya from batting positions, filtering the latter into the all-rounder

slot.

e Mohammed Shami’s high weighted score (72.8) endorses his outstanding World
Cup 2023 performance (24 wickets) and justifies the ICC tournament multiplier
9, §].

6.3 Implications for Cricket Selectors

This framework [15] can serve as a real-time decision support system for the national
selection committee [20], providing: (i) a sorted shortlist per player category; (ii) a
filter for demonstrably inconsistent performers [13]; and (iii) a balanced team compo-
sition that is independent of individual selector preferences. The system is designed to
aid, rather than supplant, human judgement on captaincy, team dynamics, opposition

analysis and player fitness.

6.4 Future Work

1. Dynamic Selection Model: Real-time update of player scores after every

match, implementing a live selection dashboard [15].

2. Opposition-Specific ILP: Adding opposition-specific batting/bowling constraints
to the ILP [4] to suggest different XIs for different attack styles.

3. 2027 World Cup Cycle Forecasting: Implement on young talent (Yashasvi
Jaiswal, Harshit Rana, Riyan Parag) on projected form, producing squad recom-
mendations for the ICC World Cup cycle 2027 [20].

4. Cross-National Benchmarking: Adopt the approach for Australian, English
and South African ODI teams for 2022-2025 [1, 13].

5. Dynamic Weight Estimation: Replace fixed manual weight assignment with

a data-driven approach via regression of match results [2, 13].

6. T20 Modification: Recalibrate parameter definitions and weights for the T20
format, where powerplay strike rate, death-over execution and all-rounder flexi-

bility carry even greater weight [14].
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6.5 Concluding Remarks

2022-2025 has arguably been the best phase for ODI cricket in India since the 1983
World Cup era |7, 9]. India has been on a near-impeccable run in ICC tournaments
under Rohit Sharma, combining experienced match-winners like Virat Kohli and Mo-
hammed Shami with outstanding youngsters under Shubman Gill [8, 20]. As this
dissertation has demonstrated, this dominance is not solely attributable to individ-
ual talent but to a squad that consistently produces from its most reliable performers
across conditions, opponents and formats—the very quality that the Consistency Score

[13, 12] sets out to assess.

This Integer Linear Programming approach [15, 4| provides a clear, auditable, and
repeatable structure for encoding selection decisions formally. I trust that this thesis
will help to solidify the growing application of OR methods in cricket administration
[1, 14] and prompt further investigation at the confluence of sports data analysis and

mathematical optimization.
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Appendix A

Python Implementation of the ILP Model

The following Python implementation uses the PulLP library and the CBC solver,
consistent with the approach described by Rastogi et al. [15]:

import pulp

import pandas as pd

# Load cleaned 2022-2025 player data
players = pd.read_csv(’india_odi_2022_2025.csv’)

# Apply consistency threshold (Manage & Scariano, 2013)

players = players([players[’consistency_score’] >= 60].copy()

# Initialise ILP problem (Rastogi et al., 2015)
prob = pulp.LpProblem("India_0DI_Selection_2022_2025", pulp:LpMaximize)

# Binary decision variables
x = {i: pulp.LpVariable(f’x_{i}’, cat=’Binary’)

for i in players.index}
# Objective: maximise total weighted score (Barr & Kantor, 2004)
prob += pulp.lpSum(players.loc[i; ’weighted_score’] * x[il]

for ivin players.index)

# Category indices

bat = players[players[’role’] == ’BAT’].index
bowl = players[players[’role’] == ’BOWL’].index
wk = players([players[’role’] == ’WK’].index
ar = players([players[’role’] == ’AR’].index

bowl_ar = players[players[’role’].isin([’BOWL’,’AR’])].index

# Constraints (C1-C8)
prob += pulp.lpSum(x[i] for i in players.index) == 11 # C1
prob += pulp.lpSum(x[i] for i in bat) >=5 # C2

38
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prob += pulp.lpSum(x[i] for i in bowl) >= 4 # C3

prob+= pulp.lpSum(®[il for iinwk) == # C4
prob += pulp.lpSun(x[i] for i in ar) >= 1 # C5a
prob += pulp.lpSum(x[i] for i in ar) <=2 # C5b
prob #= pulp.lpSum(x [i] for itinibowl_ar) >= § # C6

# C7 already applied via threshold filter above

# C8: binary enforced by variable definition

# Solve

status = prob.solve(pulp.PULP_CBC_CMD(msg=0))
print(f"Status: {pulp.LpStatus[status]}")
print(f"Optimal Z = {pulp.value(prob.objective):.2f}")

selected = [i for i in players.index if pulp.value(x[i]) == 1]
print(players.loc[selected,

[’name’,’role’,’weighted_score’,’consistency_score’]])
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Appendix B

Consistency Score — Worked Example (2022—
2025 Era)

To illustrate the consistency scoring methodology [13, 12] using data from the study
period, consider Virat Kohli’s ODI innings scores across a sample of 10 matches in
2023-2025 [8]:

Scores: 72, 113, 54, 101, 45, 88, 120, 66, 84, 117
Step 1: Mean

72+ 113 + 54 + 101 + 45 + 88 + 120 + 66 + 84 + 117 860
= =

Step 2: Standard Deviation

> (xn — p)?

=/ =" 7 ~96.1
g n—1
Step 3: CV [13]
26.1
CV=——=0.304
86.0

Step 4: Consistency Score [12]

100 100

S = = ~ 76.7
1+0.304 1.304

This is close to Kohli’s composite batting CS of 75.4 in the study [8], confirming the
model’s behaviour. A player scoring 76+ in every match would have CV = 0 and CS
~ 100. Kohli’s score of 75.4 places him in the “High Consistency” band.
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Appendix C

ICC Tournament Match Weighting — Ratio-

nale and Implementation

ICC tournament matches (World Cup, Champions Trophy) are assigned a 10% upward
weight multiplier on the raw performance scores from those fixtures before the overall

match-by-match average is computed [9]. This is implemented as follows:

1.10 X P; maten  if the match is an ICC tournament fixture
R,adjusted = . . .
P, match otherwise (bilateral series)

Rationale: ICC tournament matches [9] are played against the strongest global op-
position under maximum competitive pressure. A century in an ICC World Cup
final has greater selection signal value than an equivalent century in a bilateral series
against a lower-ranked opponent [1]. The 10% multiplier is conservative—it distin-
guishes tournament performers without distorting the overall average unreasonably
[15].

Example: Mohammed Shami’s 24 wickets in the ICC World Cup 2023 (economy
rate 5.25) [8, 9] are given a 10% upward adjustment, while his bilateral series wick-

ets receive no adjustment. His overall weighted bowling score of 72.8 reflects this

tournament weighting appropriately.
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