International Journal of Social Science Archives

ISSN: 2707-8892

Available at www.ijssa.com

International Journal of Social Science Archives, July-September, 2024, 7(3), 1071-1083

Cluster Analysis of Fertility among the Test Cricketers
Nisar Ullah?, Qamruz Zaman®, Naveed Ullah®, Murad Ali¢, Sidra Nawaz®, Kulsoom Bibi'

%Government Degree College, Banda Daud Shah Karak, Pakistan. ®*%¢f Department of Statistics,
University of Peshawar, Pakistan.

“Email: cricsportsresearchgroup@gmail.com

I ———————
Abstract: This research investigates the demographic and family characteristics of international Test cricketers from the top ten
Test-playing nations, focusing specifically on fertility rates. By utilizing data gathered from various sources, the study applied
statistical methods, including descriptive statistics and hierarchical cluster analysis, to uncover trends and insights. The primary
aim is to assess the fertility patterns among Test cricket players. The findings revealed diverse representations concerning
playing roles, age, marital status, and the number of children among the cricketers. A significant portion of the players was
found to have only one marriage, and most had either one or two children, suggesting a balance between their cricket careers
and family commitments. Additionally, the analysis indicated a link between the amount of Test match experience and family
size, suggesting that the demands of international cricket may influence family planning decisions. Variations in the gender
ratio of children among players from different countries highlighted the impact of cultural and societal norms. In summary, this
study offers a detailed perspective on the personal lives of Test cricketers, illuminating the complex interplay between their
professional pursuits and family relationships. These insights could inform the development of policies and support systems
aimed at improving the overall well-being of cricketers in their dual roles as athletes and individuals.

Keywords: International Test Cricketers, Familial Characteristics, Fertility Rates, Test Match Experience, Hierarchical Cluster
Analysis and Personal Life of Athletes

1. Introduction

Statistics is a discipline centered on the systematic gathering, organization, interpretation, analysis, and presentation
of numerical data. It provides various tools and methodologies that assist in summarizing and interpreting
information, allowing for data-driven decisions across multiple fields, including science, business, social sciences,
and government. Researchers depend on statistical techniques to analyze their datasets, encompassing processes
such as data collection, classification, and analysis. By utilizing statistical methods, we can draw significant
conclusions from sample data and extrapolate these findings to larger populations, supporting predictions and
hypothesis testing. Additionally, statistics offer a framework for understanding uncertainty, variability, and
randomness, which are common in many real-world contexts. This discipline is vital for researchers, professionals,
and decision-makers in areas ranging from social sciences and economics to medicine and engineering, as it
generates valuable insights, informs decisions, and enhances our comprehension of complex phenomena.

In sports, statistics play a crucial role in assessing and comparing player performance. They provide essential
information about individual and team achievements, both against opponents and in specific venues. Various
statistical metrics are employed in sports to evaluate performance, leading to rankings and insights that inform
strategic choices. This is evident in many sports, including football, basketball, tennis, hockey, and cricket. In the
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context of cricket, statistics are fundamental for developing match strategies. Performance indicators can be derived
from a thorough analysis of various game aspects. However, it is important to note that cricket-related research in
sports statistics is less extensive than in some other sports. Sports statistics enable coaches, analysts, and fans to
gain a deeper understanding of the game, make informed decisions, and appreciate players’ and teams’
achievements. They enhance the strategic elements of sports, contributing to the excitement and competitive nature
of the games.

Analyzing a sportsperson's historical performance statistics serves as a valuable method for predicting future
success. In cricket, examining a player's past match performances can yield insights into their capabilities in
batting, fielding, and overall contributions in future matches. Such empirical and statistical models are essential for
crafting tactical strategies prior to and during matches. Cricket illustrates the significant role of statistics in sports
analysis, relying heavily on various statistical techniques to evaluate different performance aspects of players and
matches.

Cricket originated in the southern regions of England during the late 16th century and became the national sport of
England by the 18th century. Over the 19th and 20th centuries, the game gained global popularity, with the first
international matches played in 1844. Today, cricket boasts a vast international following, ranking second in
popularity only to football. The sport captivates millions of fans worldwide and is governed by the International
Cricket Council (ICC), headquartered in Dubai, United Arab Emirates, which oversees cricket activities for over
100 member countries.

Cricket is played between two teams, each comprising eleven players, on a field featuring a central pitch that
measures 22 yards. Each end of the pitch contains a wicket, consisting of three stumps topped with two bails. The
batting team aims to score runs by hitting the ball and running between the wickets, while the bowling and fielding
team seeks to limit runs and dismiss the batters. Dismissals can occur in various ways, including when the ball
strikes the stumps and dislodges the bails or when a fielder catches the ball before it touches the ground. An innings
concludes when ten batters have been dismissed, prompting a switch in roles between the teams. In international
matches, two on-field umpires oversee the game, supported by a third umpire and a match referee who collaborate
with off-field scorers to record match statistics.

Cricket is a widely embraced sport with three primary formats: Twenty20 (T20), One Day Internationals (ODIs),
and Test matches. T20 International (T20I) cricket is the shortest format, with each team allotted 20 overs for both
batting and bowling. Typically played in the evening, T20 matches are completed within a few hours and are
characterized by their fast-paced nature and high scores. This format utilizes a white ball, colored team uniforms,
and relatively relaxed fielding restrictions. One Day Internationals (ODIs) are limited-overs matches where each
team is granted 50 overs to bat and bowl, with the team scoring the most runs declared the winner. ODIs also
feature a white ball, colored clothing, and specific fielding regulations. Test cricket, the longest format, can extend
up to five days, with each team having two innings, striving to outscore the opponent while also attempting to
dismiss their batters. Test matches employ a red ball, and players wear white clothing.

This study delves into the complexities of Test cricket, which has a rich history that began with the first officially
recognized Test match at the Melbourne Cricket Ground (MCG) from March 15 to March 19, 1877, between
England and Australia. Australia won that historic encounter by 45 runs. Since then, Test cricket has witnessed
some of the most memorable matches, including the 1999 Test in Johannesburg between Australia and South
Africa, often regarded as one of the finest Test matches ever played. Other iconic contests include the thrilling 2001
Kolkata Test between India and Australia and the celebrated 2005 Ashes series between England and Australia.
The structure of Test cricket centers around innings, with each match typically comprising four innings—two for
each team. Before play commences on the first day, a coin toss is held involving the two team captains and the
match referee, allowing the winning captain to decide whether their team will bat or bowl first.

Fertility refers to an individual’s or couple’s inherent ability to conceive a child, signifying their potential for
reproduction and childbearing. In humans, fertility is closely related to the reproductive health and functioning of
both men and women. Numerous factors influence fertility, including age, overall health, genetic predispositions,
hormonal balance, lifestyle choices, and environmental factors. For men, fertility is linked to their reproductive
health and their capacity to father children, which largely depends on the characteristics of the sperm produced.
These characteristics encompass sperm count (the quantity of sperm), quality (the health and genetic viability of the
sperm), and motility (the sperm’s ability to move effectively). Collectively, these factors determine a man's
potential contribution to conception and reproduction.

1.1 Objectives of the study
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1. Conduct a cluster analysis of fertility levels among Test cricketers
2. Classify Test cricket players based on fertility levels
3. Examine the relationship between these clusters and the demographic characteristics of the players

2. Materials and methods

2.1 Data Collection

Official websites like Wikipedia, ESPN Cricinfo, Live Sports World, and Ancestry will provide the data for this
study. The International Cricket Council's (ICC) list of married Test cricket players will serve as the basis for the
analysis. A random selection technique will be employed to select a sample of thirty players from each nation.

2.2 Geographical Clustering of the Test players

India, Australia, England, South Africa, New Zealand, Pakistan, Sri Lanka, Bangladesh, West Indies, and
Zimbabwe are the top 10 Test-playing nations. The total number of players who have played for each team in Test
cricket is shown in Table 1.

Table 1: Clustering

S. No Country Name Test Players
1 India 305
2 Australia 466
3 England 710
4 South Africa 356
5 New Zealand 285
6 Pakistan 253
7 Sri Lanka 163
8 West Indies 332
9 Bangladesh 101
10 Zimbabwe 126
Total 3097

A sample of 30 players will be selected from each team to ensure equal representation across all groups. The
following information will be collected for each player: name, player type, country, birthplace, date of birth, age,
marital status, number of marriages, number of children, number of sons, number of daughters, batting position,
bowling position, number of Test matches played, runs scored, and wickets taken. The fertility rate, which is
defined as the number of children each player has, will also be recorded. Subsequently, the fertility rate for each
cluster will be calculated using the appropriate statistical formula.

no. of children of cricketers belonging to cluster i

Fertility Rate =
y sample size of ith cluster

Where i=1,2,3...... ,10
To achieve the study's objectives, statistical techniques such as descriptive statistics, cluster analysis, and
hierarchical cluster analysis will be utilized to evaluate fertility levels among Test cricket players.
3.1 Descriptive Statistics
Descriptive statistics provide a way to outline the key features of the data within a study. In this research, different
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descriptive statistical techniques will be employed to summarize and illustrate the collected data. These methods
deliver clear summaries of both the sample and the variables under investigation. In addition to fundamental
graphical representations, they form the basis for nearly all quantitative data analyses.

3.2 Cluster Analysis

Cluster analysis, commonly known as clustering, is the process of grouping a set of items in such a way that those
within the same group, or cluster, exhibit greater similarity to one another than to those in different groups. This
technique is essential for exploratory data analysis and finds application across multiple disciplines, including
pattern recognition, image processing, information retrieval, bioinformatics, data compression, computer graphics,
and machine learning.

Serving as a significant tool that connects statistics and informatics, cluster analysis plays an important role in data
mining. Its main aim is to categorize objects into clusters based on their similarities, ensuring that items within the
same cluster share more characteristics than those in separate clusters. This is accomplished through various
mathematical algorithms and statistical methods that efficiently partition the data.

There are several approaches to clustering, each offering distinct advantages and applications. Hierarchical
clustering creates a tree-like structure that illustrates relationships at multiple levels of detail, while K-means
clustering categorizes objects based on their closeness to central points, known as centroids. DBSCAN (Density-
Based Spatial Clustering of Applications with Noise) identifies clusters within dense areas of data and effectively
manages outliers.

Cluster analysis is a flexible technique that aids in uncovering hidden patterns within intricate datasets, making it
invaluable in a wide array of fields, from marketing and biology to astronomy and more. By revealing these
patterns and groupings, it provides essential insights for informed decision-making, enabling researchers to
interpret complex data and derive meaningful conclusions. Various clustering methods include grid-based
clustering, partitioning clustering, fuzzy clustering, density-based clustering, and hierarchical clustering.

3.3 Hierarchal Clustering

Cluster analysis is a vital technique in data analysis, with hierarchical clustering being one of the most prevalent
methods for organizing objects into groups. The primary objective is to create clusters in which the items within the
same group are more similar to each other than to those in different groups. These clusters are often represented
visually using a dendrogram, which resembles a hierarchical tree structure.

Hierarchical clustering can be implemented through two main approaches: agglomerative and divisive. The
agglomerative method starts with each object as its own individual cluster. These clusters are then iteratively
combined based on specific criteria until a single comprehensive cluster encompasses the entire dataset, effectively
constructing a hierarchy from the bottom up. Conversely, the divisive method starts with all objects in one cluster,
which is then successively split into smaller clusters until each object is isolated, creating a hierarchy from the top
down.

A key component of hierarchical clustering is the choice of linkage criteria, which defines how the distance
between clusters is calculated. There are three primary types of linkage methods:

3.4 Single Linkage
This method calculates the minimum distance between any two points from different clusters, frequently leading to
the creation of elongated, chain-like clusters.

3.5 Complete Linkage
Complete linkage determines the maximum distance between any two points in different clusters. This approach
generally results in compact and well-defined spherical clusters.

3.6 Average Linkage

Average linkage calculates the average distance between all pairs of points from different clusters. This technique
acts as a middle ground between single and complete linkage, often leading to well-balanced cluster formations.
Cluster analysis, particularly hierarchical clustering, is a versatile method applied across various disciplines such as
biology, sociology, and marketing. It helps uncover hidden patterns within data, improving understanding and
facilitating more informed decision-making.

International Journal of Social Science Archives |Vol7<Issue3«July-September, 2024 Page 1074



Nisar et al: Cluster Analysis of Fertility Among the Test Cricketers

4. Result And Discussion

4.1.1 Country Name and Players Strength

The distribution of Test cricket players among different nations in a given dataset is shown in the table. There are
300 players overall, with an equal number of players from ten different nations, each of which contributed 30
individuals.

Table 4.1.1 Country-wise distribution

Country Name

Cumulative
Frequency Percent Valid Percent Percent
Bangladesh 30 10.0 10.0 10.0
Austria 30 10.0 10.0 20.0
England 30 10.0 10.0 30.0
Pakistan 30 10.0 10.0 40.0
India 30 10.0 10.0 50.0
Sri Lanka 30 10.0 10.0 60.0
New Zealand 30 10.0 10.0 70.0
West Indies 30 10.0 10.0 80.0
Zimbabwe 30 10.0 10.0 90.0
South Africa 30 10.0 10.0 100.0

Total 300 100.0 100.0

Figure 4.1.1 Pie Chart Representing Country Wise

Country_Name

E Bangladesh
W Australia

M England

[ Fakistan
Cindia

[ Sri Lanka
I New Zealand
W west Indies
E Zimbabwe
W South Africa

4.1.2 Type of Player Distribution

The table illustrates the distribution of cricket players across various roles, including their respective frequencies
and percentages based on a total of 300 players. Batsmen represent 29.7% of the player population, totaling 89
individuals. Bowlers account for 30.0%, with 90 players. All-rounders make up 27.7% of the total, amounting to 83
players, while wicket-keepers comprise 12.7%, with a count of 38. The table provides both the frequency and
percentage for each role, along with valid and cumulative percentages, offering a comprehensive overview of
player distribution across different categories.

Table 4.1.2: Frequency Distribution Type of Player

Type of Players
Frequency Percent Valid Percent Cumulative
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Percent
Batsman 89 29.7 29.7 29.7
Bowlers 90 30.0 30.0 59.7
All Rounders 83 27.7 27.7 87.3
Wicket-keeper 38 12.7 12.7 100.0
Total 300 100.0 100.0
4.1.3 Age

The table provides an overview of the age distribution within a sample of 300 individuals, showcasing a wide range
of ages from 23 to 88 years. The most prominent age group is "34-44," representing 37.3% of the sample, followed
by the "45-55" age group at 27.7%. The cumulative percentages demonstrate a gradual increase in the number of
individuals across age categories, with 48.0% of the sample being 44 years old or younger and 75.7% aged 55 or
younger. This age distribution offers valuable insights into the demographic characteristics of the study population,
which may impact the analysis of age-related trends or variations in the variables under investigation.

Table 4.1.3 Age Group
Type of Players
Cumulative
Frequency Percent Valid Percent Percent

23-33 32 10.7 10.7 10.7
34-44 112 37.3 37.3 48.0
45-55 83 27.7 21.7 75.7
56-66 54 18.0 18.0 93.7
67-77 16 5.3 5.3 99.0
78-88 3 1.0 1.0 100.0
Total 300 100.0 100.0

4.1.4 Number of Marriages

The table displays information regarding the number of marriages within a group of individuals, detailing the
frequency and percentage distribution based on their marital histories. A significant majority, 94%, have
experienced one marriage. A smaller fraction, 5.3%, have been married twice, while only 0.7% have had three
marriages.

Table 4.1.4: Frequency Distribution Table Number of Marriages

No of Marriages

Cumulative
Frequency Percent Valid Percent Percent
1 Marriage 282 94.0 94.0 94.0
2 Marriage 16 5.3 5.3 99.3
3 Marriage 2 7 7 100.0

Total 300 100.0 100.0

4.1.5 Children Distribution

This table provides information on the number of children in a surveyed group of individuals, illustrating the
distribution according to family size. The largest segment of respondents, 149 individuals, have two children,
which accounts for 49.7% of the sample. Meanwhile, 74 participants, or 24.7%, have three children. Additionally,
54 respondents, representing 18.0%, report having one child, and 20 participants, or 6.7%, indicate they have four
children. Only 1.0% of those surveyed, equating to five individuals, have five children. The cumulative percentage
indicates that 99.0% of participants have four or fewer children, with just a small portion (1.0%) having five. This
data provides a clear understanding of the family size distribution among the surveyed individuals.
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Table 4.1.5: Frequency Distribution on Children

Children
Cumulative
Frequency Percent Valid Percent Percent

1 54 18.0 18.0 18.0
2 149 49.7 49.7 67.7
3 74 24.7 24.7 92.3
4 20 6.7 6.7 99.0
5 3 1.0 1.0 100.0
Total 300 100.0 100.0

Table 4.1.6 This table provides a crosstabulation of cricket players categorized by their country of origin and
playing roles, which include Batsman, Bowler, All-rounder, and Wicket-keeper. It details the distribution of players
in these roles across different countries. England has the highest number of Batsmen, totaling 13, while Australia
boasts the largest group of Bowlers, with 12. Pakistan leads in the All-rounder category, also with 13 players, and
England tops the Wicket-keeper count with 2. Bangladesh shows a fairly even distribution of players across all
roles. Both England and Australia demonstrate a variety in player roles, with England showcasing a strong lineup
of Batsmen and Australia demonstrating prowess in Bowling. This table provides valuable insights into the
composition of players from different cricketing nations, highlighting their strengths and specialization in various

roles within the sport.

Table 4.1.6: Crosstabulation of the Country Name and Type of Player

Country_Name * Type_Of Player Crosstabulation

Count

Batsman  Bowler

Type of Player
All Rounder Wicket-keeper  Total

Country_Name Bangladesh
Australia
England
Pakistan
India
Sri Lanka
New Zealand
West Indies
Zimbabwe
South Africa

Il

-
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[}

Total

11
12
9
8
9
10
10
5
10
6
90
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83

30
30
30
30
30
30
30
30
30
30
300
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4.2: Hierarchical clustering
4.2.1: Continent

Data were collected through simple random sampling across five continents. In Asia, samples were sourced from
four countries: Pakistan, India, Sri Lanka, and Bangladesh. For Africa, data were gathered from South Africa and
Zimbabwe. The American continent focused on the West Indies. In Europe, the sample was taken from England,

while in  Australia, data  were collected

from

both

New Zealand and

Australia.
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Figure 4.2.2: This analysis explores the marital status and gender distribution of children among 30 Pakistani Test
cricketers. Among them, one player had been married twice, which has a probability of 0.03, while another player
had three marriages. In total, these 30 cricketers had 80 children, evenly split between 40 sons and 40 daughters.
The probability of a cricketer having only one son is 0.325, while the likelihood of having two sons stands at 0.6.
The probability of having more than two sons is relatively low, at 0.07, whereas the chance of having more than
two daughters is 0.30. This analysis provides valuable insights into the marital and familial patterns of these

players.

Figure 4.2.2: Hierarchical Structure for Pakistan
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Figure 4.2.3: This analysis investigates the marital status and gender distribution of children among 30 Indian Test
cricketers. The data revealed that 23 players had been married once, reflecting a high probability of 0.93. Seven
players had two marriages, with a probability of 0.23, while no players reported three marriages, resulting in a
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probability of zero for that situation. Overall, these cricketers had 69 children, comprising 38 sons and 31
daughters. The likelihood of a cricketer having one male child is 0.42, and the chance of having two male children
is 0.26. Additionally, the probability of having more than two male children stands at 0.31. Regarding female
offspring, the probability of having one daughter is 0.48, while the probability for two daughters is 0.52. However,
there is a zero probability of cricketers having more than two daughters. This analysis sheds light on the marital
trends and gender distribution of children among Indian Test cricketers, detailing their marriage frequency and the
ratio of male to female children in their families.
Figure 4.2.3 Representing Hierarchical Structure for India

Figure 4.2.4: This analysis examines the marital status and gender distribution of children among 30 Sri Lankan
Test cricketers. Out of these players, 28 had been married once, yielding a probability of 0.93. Two players had two
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marriages, with a probability of 0.07, while none reported having three marriages, resulting in a zero probability for
that occurrence. In total, the group of cricketers had 72 children, composed of 37 males and 35 females. The
likelihood of a cricketer having one male child is 0.43, whereas the probability of having two male children is 0.32,
and the chance of having more than two male children is 0.24. For female offspring, the probability of having one
daughter stands at 0.43, and the probability of having two daughters is 0.34. The likelihood of having more than
two daughters is comparatively lower, at 0.23. This analysis provides insights into the marriage trends and the
distribution of male and female children among Sri Lankan Test cricketers. Additionally, it These findings present a
comprehensive overview of the players' backgrounds and can serve as a basis for further research into the factors
affecting their performance.

Figure 4.2.4 Representing Hierarchical Structure for Sri Lanka

The analysis provides a comprehensive overview of demographic and familial data regarding Test cricketers from
various countries, focusing on player roles—Batsman, Bowler, All-rounder, and Wicket-keeper—illustrating a
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balanced distribution across these categories. Age distribution reveals that many players fall within the "34-44" age
range, indicating experienced individuals contributing stability to their teams.

The study highlights that most players have been married once, with an average of two children, reflecting their
ability to balance professional and family life. As Test match participation increases, the number of players tends to
decline, suggesting that the demands of international cricket may impact family size and dynamics.

The research examines marital status and child gender distribution among cricketers from countries like Pakistan,
India, Sri Lanka, and Australia. Findings indicate that Pakistani cricketers have an equal distribution of male and
female children, while Indian cricketers show a preference for having two male children and two daughters, likely
due to cultural influences. Cricketers from Bangladesh typically have one marriage and are likely to have one male
child, while Australian players usually have one male child and two daughters.

Overall, this analysis offers valuable insights into the familial structures and career factors affecting Test cricketers,
providing a foundation for further research on their performance and well-being. With data from multiple
continents, it serves as a significant resource for cricket analysts and researchers.

5. Conclusion

In conclusion, this study analyzes the fertility rates of international Test cricketers from the top ten Test-playing
nations, utilizing data from various sources. By employing descriptive statistics and hierarchical cluster analysis,
the research seeks to identify trends and groupings that offer insights into fertility patterns among these athletes
across different countries.

The findings shed light on the personal lives of Test cricketers, examining key aspects such as marital status,
number of children, playing roles, and age distribution. A significant observation is the prevalence of single
marriages, with many players having two children, highlighting the necessity of balancing family responsibilities
with the demands of an international cricket career. Additionally, the relationship between Test match experience
and family size suggests that increased participation in matches correlates with a decline in the number of players,
indicating that the pressures of international cricket may influence family size, or that family commitments could
affect a player’s career longevity.

The study also notes variations in the gender distribution of children among different countries, pointing to cultural
and societal influences on family dynamics and preferences. These insights can guide cricket boards and
organizations in developing support systems and policies that cater to these diverse needs.

In summary, this research offers a comprehensive perspective on the lives of Test cricketers, exploring their on-
field roles, demographic characteristics, marital and familial patterns, and the diversity of family structures. By
understanding the complex lives of cricketers, we can better recognize the challenges they encounter and strive to
create environments that foster their overall well-being, both professionally and personally.
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