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ABSTRACT ARTICLE HISTORY

In this study, 3,767 balls bowled by international-level fast bowlers Received 1 September 2022
across two One-Day International (ODI) tournaments were analysed Accepted 14 March 2023
to determine how to effectively bowl during the “death” phase of KEYWORDS

an innings (final 10 overs). The results of chi-squared analyses Cricket; international:
revealed that bowling length, bowling line, batter quality and hav- bowling variation;

ing wickets in hand were all associated with the concession of runs performance impact; key
during the death phase (all p < 0.001). Specifically, the yorker length performance indicators
is revealed to be very effective at restricting runs conceded,

whereas the opposite is true for the half-volley and full-toss lengths.

The batting side having five or more wickets in hand results in

greater than expected runs being scored during the death phase.

Furthermore, the results reveal that middle order batters score

more runs than their tail-ender team-mates during this death

phase, suggesting that middle-order batters have to assume the

role of “finishers”. From a practical perspective, the results of this

study clearly identify areas bowlers can target to constrict the

scoring of runs as well as areas they should avoid. Batting strategies

in the death phase should consist maintaining five or more wickets

in hand and thereby not exposing tail-enders to the bowling

attack.

1. Introduction

Performance analysis is a relatively new branch of sports science; however, it has been the
focus of much interest in recent years, and it is now evolved to the point where it is
considered to be an integral part of the coaching process (Mackenzie & Cushion, 2013).
Performance analysis consists of the objective recording and examination of behavioural
events that occur in a competitive match setting (Lago, 2009). One of the main aims of
performance analysis is to identify strengths, which can then be further developed and
weaknesses, which suggest areas for improvement (Lago, 2009). Another aim of
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performance analysis is to identify those key characteristics (commonly referred to as key
performance indicators) that have to be successfully actioned in order for the athlete or
team to obtain a positive outcome (M. D. Hughes & Bartlett, 2002; M. Hughes et al,,
2012). To this extent, much research has been conducted in recent years as a means to
identify key performance indicators that impact match outcomes in various sports
including, football, cricket, tennis and rugby (Irvine & Kennedy, 2017; Jamil, Liu, et al.,
2021; M. D. Hughes & Bartlett, 2002; M. Hughes et al., 2012; Mehta et al., 2022;
O’Donoghue & Ingram, 2001).

The continuing evolution of research in the field of sports performance analysis has
shifted more recently to focus less on match outcomes and more on specific phases of
play within a sporting event. For example, set-to-set variations of technical, tactical and
physical performance variables have been analysed in tennis, where it has been discov-
ered that although physical performance deteriorates in the latter sets relative to initial
sets, some aspects of technical performance improve (Cui et al., 2020). The physical
demands of the newly conceived four-quarter match format of field hockey have also
been the subject of recent research, which has discovered a progressive decline in total
distances covered over the four quarters of match-play (Ihsan et al., 2021). Similarly, the
impact of several situational variables on quarter performances in basketball has also
been previously examined and it has been revealed that game location, starting score-
lines and the quality of the opponent can all impact quarter performance (Sampaio et al.,
2010). Specific phases and time periods within matches have also been examined in
football (soccer), with research predominantly focusing on score-lines and match status
(Almeida et al., 2014), injury time allocation (Butler & Butler, 2017), the timing of goals
(Lago-Penas et al., 2016) and the timing of penalty kicks (Almeida et al., 2016; Jamil et al.,
2020). This research has revealed that factors such as match status, scoring first and the
timing of penalty kicks can all impact performance levels and match outcomes (Almeida
et al., 2014, 2016; Jamil et al., 2020; Lago-Peias et al., 2016). Specific phases of play have
also been examined in cricket with research examining the powerplay period, which has
been revealed to be a phase of the game that should be targeted by batters as a means to
accumulate runs (Douglas & Tam, 2010), particularly as the field restrictions imposed by
powerplays can be advantageous to the batters (Jamil et al., 2022; Silva et al., 2015).
Furthermore, performances during specific innings of cricket matches have been exam-
ined, and it has been revealed that batting performances tend to decline in the second
innings of matches (Connor et al., 2019).

Something that has been relatively overlooked in the previous research, however, is
how to perform effectively during what is commonly referred to as the “death” phase in
cricket matches. The death phase of an innings is not an official phase of a cricket match
and is not referenced in any version of the International Cricket Council’s (ICC) rules
and regulations. Instead, death bowling is a terminology frequently mentioned by
pundits, commentators and general cricket enthusiasts and refers to the end of an
innings. It is perceived that bowling becomes more difficult late in an innings as batters
often tend to adopt a high-risk run scoring strategy as a means to enhance the run rate
(Woolmer et al.,, 2008, p.391). Therefore, being able to bowl effectively during this
“death” phase of an innings and restricting the number of runs conceded requires
a high level of bowling skill and application (Irvine & Kennedy, 2017; Jamil, Harkness,
et al., 2021). This difficulty of bowling at the death for bowlers is further enhanced as
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optimal batting strategies consist of maintaining wickets in hand (O’Donoghue, 2016),
ensuring skilled batters are at the crease during the final 10 overs. During the final 10 over
phase of an innings it is advised that batting teams should aim for around at least 8-10
runs an over (Woolmer et al., 2008, p.394). As the death bowling phase is not an official
phase of a cricket match, it has several alternative definitions. Professional coaches have
previously claimed that batters should adopt a high-risk run accumulation strategy when
there are as many as 15 overs left in the innings (Woolmer et al., 2008, p.395).
Alternatively, in a recent study investigating ageing effects in 50-over cricket, the death
bowling phase was defined as the final four overs of a 50-over innings (Jamil, Harkness,
et al., 2021). Anecdotal sources suggest that the death bowling phase coincides with
powerplay 3, a period referring to the final 10 overs where a greater number of fielders
than at any stage previously can patrol the boundary, but still only a maximum of five
(Luke, 2022). For the purposes of this study, the death phase will be defined as the final 10
overs of the innings.

This study will address the lack of research in the death phases of cricket matches and
will attempt to determine how bowlers can effectively bowl during this phase as well as
which strategies would serve the batting team best. This study will also focus exclusively
on fast bowlers for the main reason that previous research has established links between
successful team performance and the performance of these higher “rated” individuals
(Wormgoor et al., 2010). Fast bowlers are considered to be integral members of any team,
and they have the ultimate objective of restricting the number of runs scored by the
batting team whilst also dismissing opposing batters (Feros et al., 2018). For fast bowlers
to be successful, they develop a repertoire of skills, which consist of inducing ball swing
movement, seam movement, deliberately varying their bowling speed, deliberately
imparting some backspin and intentionally (or unintentionally) bowling varying lines
and lengths (Edwards & Beaton, 1996; L. Justham et al., 2006, 2008; L. M. Justham et al.,
2010; Mehta et al., 2022; Miiller et al., 2006; Phillips et al., 2012; Scobie et al., 2020). This
study will attempt to identify specifically which bowling variations aid bowlers fulfil one
of their main objectives (preventing the concession of runs) during what is perceived to
be the most difficult time to bowl, the “death phase”. The potential influence of additional
factors such as batting skill and having wickets in hand on bowling performances during
the death phase will also be examined.

2. Methods
2.1. Design and data

In total, 3,767 balls bowled during the death phase (final 10 overs of an innings), across
48 mens’ international ODI matches were analysed in this study. A total of 58 different
bowlers bowled the 3767 balls, where each bowler completed at least one full over (6 legal
balls). All balls were bowled by elite performers during the ICC Champions Trophy 2017
or the ICC World Cup 2019. Data were privately acquired from Opta (Stats Perform,
London) and all necessary permissions were obtained. High levels of reliability for Opta
data have been previously reported (Jamil, Harkness, et al., 2021). Only those bowlers
classified as fast bowlers were included in the sample for the reasons stated above. The
distributions of bowling deliveries in terms of bowling variation and bowling length are
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Figure 1. Proportion of types of delivery bowled during the death phase.
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Figure 2. Proportion of lengths of delivery bowled during the death phase .

presented in Figure 1 and Figure 2 respectively. Variables considered in this analysis
consisted of bowling hand, bowling variation, bowling length, bowling line, innings
(batting first or batting second), batter quality and the number of wickets in hand.
Previous research has revealed that handedness can impact performances in cricket
(Edwards & Beaton, 1996; Jamil et al., 2022; L. Justham et al., 2008; L. M. Justham
et al,, 2010) and is in fact a performance variable that is frequently ignored in research
studies (Petersen, 2017). Bowling variations comprising off lateral movement (swing or
seam), deliberate variations in pace (slower balls), deliberate imparting of spin on the ball
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(cutters) as well as general variations in bowling landing zones (line and length) have also
been known to influence performances (L. M. Justham et al., 2010; Mehta et al., 2022;
O’Donoghue, 2016; Scobie et al., 2013). The impact of innings (first or second) upon
batting and bowling performances has also been previously investigated (Bhattacharjee &
Lemmer, 2016; Connor et al., 2019). Similarly, much research has been conducted on
batting quality and favoured batting strategies (Adie et al., 2022; Connor et al., 2018;
O’Donoghue, 2016). For the reasons stated above, each of these performance variables
(and sub-variables) was included for analysis in this study. A full definitions list provided
by the data supplier of the variables analysed in this study is presented in Table 1. The
number of runs conceded was coded as a binary variable, “yes” - if between 1 and 6 runs
were conceded on any ball bowled and “no” - if 0 runs were conceded on any ball bowled
(hereafter referred to as a dot ball). Ethical approval for this study was obtained by the
ethics committee of the local institution.

2.2. Statistical analysis

In this study, Chi-square (x°) tests of independence were conducted in order to
determine whether there was a statistically significant association between the bowl-
ing and batter team variables. The dataset consisted of nominal data variables and
each ball bowled contributed to one and only one cell in each of the y* tests
conducted in this study (McHugh, 2013). Each ball bowled was treated as
a separate entity due to the large degree of variations (detailed above) exhibited ball-
by-ball. The values of the cell expected counts were greater than 5 for at least 80% of
all expected count cells, and no expected count value was less than 1 (McHugh, 2013).
In cases where 2 x 2 contingency tables were formed, Fisher’s exact test were con-
ducted (McHugh, 2013) and all results (as well as the critical values for the
Bonferroni adjusted p-values) are presented in Table 2. In the event of statistically
significant (alpha=0.05) x* test results, standardised residuals were calculated to
identify the specific cells making the greatest contribution to the chi-square test result
and thus determine the source of the significant result (Sharpe, 2015). Bonferroni
corrections were applied to account for the relatively large number of cells present in
the contingency tables (Sharpe, 2015) and all results are presented in Table 3.
Cramer’s V effect sizes were also calculated (McHugh, 2013) and interpreted with
the widely used thresholds of 0.1 < weak < 0.3, 0.3 < moderate < 0.5 and strong 0.5
(Cohen, 1988). All statistical analyses were performed using IBM SPSS version 25
(IBM Corp. Released 2017. IBM SPSS Statistics for Macintosh, Version 25.0. IBM
Corp, Armonk, NY).

3. Results

Table 2 reveals that bowling length (x> = 82.830; p < 0.001) and bowling line (x*=
32.634; p<0.001) each have a significant association with the variable runs con-
ceded. The quality of batters during the death phase was also significantly
associated with the concession of runs by bowlers (x*=110.350; p<0.001).
Similarly, having wickets in hand was also significantly associated with the con-
cession of runs (x2=57.951; p<0.001). The variables bowling hand, bowler
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Table 1. Definitions list for all variables and sub-variables utilised in this study.

Variable Sub-Variable Definition
Bowler Hand Right Bowlers conducting their bowling action with their right hand
Left Bowlers conducting their bowling action with their left hand
Bowling Variation Lateral A delivery from a seamer which deviates, either in the air (swing) or off the

Movement playing surface (seam)

Leg Cutter A delivery from a seamer where the bowler runs their fingers down the inside of
the ball (the left side for a right arm bowler, the right side for a left arm
bowler)

No A delivery from a seamer where the ball does not deviate in line or from their

Movement usual pace

Off Cutter A delivery from a seamer where the bowler runs their fingers down the outside of
the ball (the right side for a right arm bowler, the left side for a left arm
bowler)

Slower Ball A delivery from a seamer which is bowled deliberately slower than their usual
pace. The bowler will attempt to disguise the slower ball so that their action
appears quicker than the resulting delivery

Bowling Length* Back of A delivery short of a good length, but fuller than a short ball, which the batsman
a Length would ordinarily look to play off the back foot
Full Toss A delivery that reaches the batsman in his normal stance without pitching

Half Tracker A delivery that pitches approximately halfway between batter and bowler. This
ball will arrive at the batter well below waist height (distinguishing it from the
short ball).

Half Volley An over-pitched delivery between a good length and a Yorker

Length Ball A delivery of a good length. This is a length that can put the batsman in two
minds whether to play the ball off the front or back foot

Short Ball A delivery that is well short of a length. For a quicker bowler this is likely to be
a bouncer and for a slow bowler it will ordinarily be a ball which has been
dragged down. This ball will arrive at the batter on or above waist height
(distinguishing it from the half-tracker).

Yorker A delivery that pitches on or very near the batting (popping) crease

Bowling Line* Down Leg When the ball pitches outside the line of leg stump (but makes contact with the
batter/bat and hence cannot be coded as a wide down leg side)

Leg Stump  When the ball pitches partially or wholly on the leg stump

Middle When the ball pitches partially or wholly on the middle stump

Stump

Off Stump When the ball pitches partially or wholly on the off stump

Outside Off  When the ball pitches outside the line of off stump (but makes contact with the
batter/bat and hence cannot be coded as a wide outside the off side)

Wide An illegal delivery — bowled too wide of the opposing batter on the off side or
behind them on the leg side. Bowlers are required to bowl the delivery again
and an additional run is awarded to the batting team

Innings First Innings  Represents the death bowling phase during the first innings of the match
Second Represents the death bowling phase during the second innings of the match
Innings
Batter Quality Top-Order Represents all batters that performed in positions 1-4 (inclusive) on their team’s

batting card

Middle-Order Represents all batters that performed in positions 57 (inclusive) on their team’s
batting card

Tail-Ender Represents all batters that performed in positions 8-11 (inclusive) on their team’s
batting card

Five or more No The batting team has lost at least 6 wickets at this point during the death phase
Wickets in Hand of the innings
Yes The batting team has only lost a maximum of 5 wickets at this point during the

death phase of the innings

*: Bowling Length and Bowling Line data were approximations and not based on XY tracking data — a highly specialised
purpose designed grid system is utilised to collect this data.

variation and innings were ultimately revealed to be non-significant when the
Bonferroni correction was applied. The Cramer’s V measure of effect sizes
revealed that bowling length (V =0.148), batter quality (V=0.171) and having
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Table 2. Chi-square test results and effect sizes.

Variable X2 p-value Cramer's V
Bowling Hand 9.723 0.002%+ 0.051 (trivial)
Bowling Variation 9.483 0.05*+ 0.05 (trivial)
Bowling Length 82.830 <0.001* 0.148 (small)
Bowling Line 32.634 <0.001* 0.093 (trivial)
Innings 12.057 <0.001*+ 0.057 (trivial)
Batter Quality 110.350 <0.001* 0.171 (small)
>5 Wickets in Hand 57.951 <0.001* 0.124 (small)

*+: Significant at alpha (p <0.05), but significance lost when Bonferroni correction
applied.

*Significant at alpha (p <0.05) and significance retained when Bonferroni correction
applied.

Critical values used for Bonferroni adjusted p-values: Bowling hand +2.50, Bowling
Variation +2.81, Bowling Length +£2.91, Bowling Line +£2.86, Innings +2.50, Batter
Quality +2.64, > 5 Wickets in Hand £2.50.

wickets in hand (V =0.124) each had a small effect, whereas bowling line (V=
0.093) had a trivial effect.

Table 3 reveals that fewer than expected “full-toss” deliveries resulted in dot balls
(SR = —4.0), whereas greater than expected full-toss deliveries resulted in runs being conceded
(SR = 3.0). Similarly, the “half-volley” bowling length also resulted in fewer than expected dot
balls (SR =—-3.8); however, the “yorker” length resulted in greater than expected dot balls
(SR =3.5). According to the results, bowlers tried to bowl most balls on a good length (1185
balls) and this is substantiated as the second-highest number of deliveries was bowled back of
a length (825 balls). The third-highest number of balls bowled (551) were half volleys, which
could indicate that the bowlers tried to bowl the yorker (324 balls), but did not get their lengths
correct. Likewise, the 357 full-toss balls could also indicate that bowling yorkers in the last 10
overs is part of the bowling strategy; however, when bowlers miss their mark in length, they
are punished as greater than expected runs are scored from half-volleys and full-toss deliveries.
With regard to bowling line, the post-hoc analysis of standardised residuals reveals that only
the wide ball was associated with the concession of runs, with fewer than expected wide balls
resulting in dot balls (SR = —3.9). This is perhaps not too surprising a result as according to the
laws of 50-over mens’ international cricket, wide deliveries result in the batting team being
awarded an extra run, whilst the bowling team are required to bowl the ball again (ICC, 2021).
Table 3 also reveals that fewer than expected dot balls were bowled when a middle-order batter
was facing the bowling delivery (SR = —4.2), whereas greater than expected number of balls
resulted in dot balls when a tail-ender was facing the bowling delivery (SR = —4.5). This could
be indicative of batting strategies during the death phase. Around 65% of all balls bowled were
faced by either top-order batters (527 balls) or middle-order batters (1,930 balls), suggesting
teams do not wish to expose their tail to opposition bowlers during this phase. The results in
Table 3 also reveal that on occasions when the batting team had fewer than five wickets in
hand, then greater than expected dot balls were bowled (SR =4.1). On the contrary, if the
batting team had five or more wickets in hand, it resulted in fewer than expected dot balls
being bowled (SR = —4.5). This could be indicative of the skill levels of batters as well as the
levels of risk batters are willing to take during this death phase depending upon their team’s
collective batting performance leading up to it. Around 45% of all balls bowled during the
death phase were faced by teams that had five or more wickets in hand (1,699 balls) and in
these cases, greater than expected runs were scored, suggesting batters are either more willing
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Table 3. Observed Counts (Expected Counts) and Standardised Residual Values.
Balls Bowled No Standardised Balls Bowled Runs Standardised  Total Balls

Variable Sub-Variable Runs Conceded Residual Conceded Residual Bowled
Bowling Left 377 (337.4) 2.2 540 (579.6) -1.6 917
Hand
Right 1009 (1048.6) -1.2 1841 (1801.4) 0.9 2850
Total 1386 2381 3767
Bowling Lateral 33 (24.3) 1.8 33 (41.7) -1.3 66
Variation Movement
Leg Cutter 22 (21.3) 0.1 36 (36.7) -0.1 58
No 995 (974.7) 0.7 1654 (1674.3) —0.5 2649
Movement
Off Cutter 174 (188.7) -1.1 339 (324.3) 0.8 513
Slower Ball 162 (177) =11 319 (304) 0.9 481
Total 1386 2381 3767
Bowling Back of 300 (300.3) -0.2 525 (521.5) 0.2 825
Length a Length
Full Toss 85 (131.4) —4.0% 272 (225.6) 3.0* 357
Half Tracker 24 (16.2) 1.9 20 (27.8) -1.5 44
Half Volley 149 (202.7) —3.8% 402 (348.3) 2.9 551
Length Ball 485 (436) 23 700 (749) -1.8 1185
Short Ball 186 (177) 0.7 295 (304) -0.5 481
Yorker 157 (119.2) 3.5% 167 (204.8) -2.6 324
Total 1386 2381 3767
Bowling Line Down Leg 189 (201.6) -0.9 359 (346.4) 0.7 548
Leg Stump 99 (94.6) 0.5 158 (162.4) -0.3 257
Middle 105 (121.8) -1.5 226 (209.2) 1.2 331
Stump
Off Stump 141 (143.1) -0.2 248 (245.9) 0.1 389
Outside Off 852 (809.8) 1.5 1349 (1391.2) -1.1 2201
Wide 0 (15.1) -3.9% 41 (25.9) 3.0% 41
Total 1386 2381 3767
Innings First 798 (848.1) -1.7 1507 (1456.9) 13 2305
Second 588 (537.9) 2.2 874 (924.1) -1.6 1462
Total 1386 2381 3767
Batter Top Order 159 (193.9) -2.5 368 (333.1) 19 527
Quality
Middle Order 597 (710.1) —4.2% 1333 (1219.9) 3.2*% 1930
Tail-Ender 630 (482.0) 6.7% 680 (828.0) —5.7* 1310
Total 1386 2381 3767
>5 Wickets in  No 873 (760.9) 4.1* 1195 (1307.1) -3.1* 2068
Hand
Yes 513 (625.1) —4.5% 1186 (1073.9) 3.4* 1699
Total 1386 2381 * 3767

*Significant at Bonferroni corrected p-values.

or more capable of attacking bowlers when their team has wickets in hand. Conversely,
around 55% of all balls bowled (2,068 balls) were faced by teams that had fewer than five
wickets in hand, and on these occasions, runs were not scored as freely, implying batters either
lack the skill to attack bowlers or are more risk-averse.

Figure 1 displays the proportion of bowling variations adopted by bowlers during the
death phase. Around only 2% of all balls bowled exhibited any kind of lateral movement
(swing or seam), with the vast majority of balls (around 70%) exhibiting no movement.
Deliberate changes in delivery speed (slower balls) account for around 13% of all balls
bowled during the death phase. Bowlers deliberately imparting some spin on the ball
(cutters) account for around 15% of all balls bowled during the death phase. Figure 2
displays the proportion of varying lengths bowled by bowlers during the death phase.
Around 31% of all balls bowled during this death phase were bowled on a good length,
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with around an additional 22% of all balls bowled just back of a good length. The short
ball accounted for 13% of all balls bowled and the half-tracker accounted for only around
1% of all balls bowled during the death phase. Fuller pitched deliveries, such as the half-
volley and yorker accounted for roughly 15% and 9% of all balls bowled during the death
phase, respectively. The remaining balls bowled during the death phase (around 9%) did
not bounce and were therefore classified as full-toss deliveries.

4. Discussion

This study aimed to investigate which factors affected player and team performances
during the “death” phase of an innings in men’s international 50-over cricket. The results
revealed that during the death phase, bowling length is significantly associated with the
concession of runs. Specifically, the half volley and full-toss lengths resulted in fewer than
expected dot balls, whereas the opposite was discovered to be true for the yorker length.
Bowling line was also revealed to impact effective death bowling, with wide balls
specifically resulting in fewer than expected dot balls, which is to be expected given the
rules of 50-over cricket as wide bowling is penalised with the concession of 1 run. Batter
quality was also associated with the concession of runs during the death phase, with fewer
than expected dot balls bowled to middle-order batters, whereas greater than expected
dot balls were bowled to tail-enders. The batting team having wickets in hand also
affected the concession of runs during the death bowling phase as having five or more
wickets in hand resulted in significantly fewer than expected dot balls, whereas the
opposite was discovered to be true in cases when teams had less than 5 wickets in
hand. The hand the bowler bowled with, the bowling variations the bowler bowled and
whether the bowlers were bowling in the first or second innings were not significantly
associated with bowling performances during the death phase.

Previous studies have discovered that bowling length is crucial with regard to bowling
performances (Moore et al., 2012; Najdan et al., 2014). Specifically, the yorker length has
been known to be associated with winning matches (Najdan et al., 2014) and is generally
regarded as being the hardest length for batters to strike (Moore et al., 2012). The results
of this study support previous findings as the yorker length was revealed to result in
greater than expected dot balls. On the contrary, half-volley and full-toss lengths resulted
in fewer than expected dot balls. This could be partly explained by the half-volley length
being particularly susceptible to power-hitting strokes (Taliep et al., 2010). Furthermore,
both half-volley and full-toss lengths are considered to be vulnerable to the “drive” stroke
from opposing batters (Connor et al., 2020). On the basis of the results discovered in this
study, bowlers should focus more on honing their skills on bowling the yorker length
during the death phase of the innings as this is particularly effective at restricting the
number of runs the batting team score. The results also suggest that the margins for error
when attempted to bowl a yorker are very small, as failed attempts that likely result in the
full-toss or half-volley lengths, are frequently punished by opposing batters.

The quality of the batting order and the batting team having wickets in hand were both
revealed to result in fewer than expected dot balls during the death bowling phase. As stated
by Woolmer et al. (2008, p.396), an optimal batting strategy consists of a batting team
having several wickets in hand when in the last 15 overs of an innings. Having wickets in
hand towards the end of an innings therefore makes an attacking batting strategy more
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tolerable, enabling batters greater freedom to perform high-risk strokes in their pursuit of
additional runs (O’Donoghue, 2016). Similarly, previous research has revealed that tradi-
tionally during an innings, the batting team will send their best and most skilled batters out
early, meaning that as the wicket count for the bowling team increases, the batters tend to
be less skilled (Adie et al., 2022). According to the results discovered in this study, batting
strategies when entering the death phase of an innings should consist of maintaining
wickets in hand. Ultimately, the top-order and top-middle-order batters should look to
face the majority of all balls bowled in the first 40 overs of the innings. This would then
allow the same batters (and subsequent batters) the freedom to perform a greater number
of high-risk strokes in their pursuit of additional runs in the final 10 overs.

A somewhat surprising result obtained in this study is that bowling variations were
not revealed to be significantly associated with the concession of runs. Lateral move-
ments, such as swing bowling and seam bowling, have been previously revealed as
effective skills for a bowler to possess in order to fulfil their broad objectives of taking
wickets and preventing the concession of runs (Mehta et al., 2022; Miiller & Abernethy,
2006; Phillips et al., 2012; Scobie et al., 2013, 2020). Furthermore, other bowling varia-
tions that are frequently bowled by skilled bowlers such as the “slower ball” or “cutter”
deliveries are also known to aid general bowling performance (Feros et al., 2019;
L. Justham et al., 2006, 2008). This study revealed that these bowling variations are not
significantly associated with the concession of runs during the death phase of an innings.
It should be noted, however, that the dependent variable was of binary nature (yes/no)
and it could well be the case that certain bowling variations, such as balls that exhibit
lateral movement, the slower ball and cutter deliveries lead to the concession of fewer or
a greater number of runs (1-6). Establishing the existence of this relationship was beyond
the scope of this study and requires further research. Furthermore, it may be the case that
these variations are associated with other bowling objectives, such as taking wickets,
further emphasising the need for additional research on how to bowl effectively during
the death phase of an innings.

This study was not without its limitations. There was no information available within the
dataset regarding whether the ball was delivered by the bowler from over the wicket or
around the wicket and it is possible that this alteration of bowling angles affected bowling
performances (L. M. Justham et al., 2010). In addition, data on the movement of the batters at
the crease could also have potentially impacted the present results. Finally, only the One-Day
International format was investigated in this study. It could well be the case that different
bowling factors are revealed to be of significance during the death phases of matches in the
shorter T20 (20-over) format or the newly conceived “The Hundred” format. Future studies
should expand on this research and further analyse how to bowl effectively at the death, whilst
incorporating the additional variables detailed above across numerous formats.

5. Conclusion

This study suggests that bowling lengths are associated with the concession of runs during
the death phase of an innings. Specifically, the yorker length results in greater than expected
dot balls, whereas the full-toss and half-volley lengths are susceptible to run scoring strokes.
From a practical perspective, coaches should work with bowlers and further develop and
refine their ability to bowl the yorker length during the death phase of an innings as this is
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particularly effective at restricting the number of runs the batting team score. This study has
also discovered that the margins for error when attempting a yorker are very small and the
punishment for failing to execute it correctly are severe, further emphasising the need for
additional coaching. The batting team having wickets in hand is also revealed to be
somewhat perilous for the bowling team as fewer than expected dot balls are bowled if
the batting team have five or more wickets in hand. Similarly, greater batter quality is
associated with greater run scoring during the death phase. From a practical perspective,
batters should look to maximise run scoring opportunities when facing half-volley length or
full-toss deliveries and batting teams’ strategies should consist of keeping five or more
wickets in hand going into the final 10 overs of the innings. On the other hand, bowling
teams’ strategies should consist of taking as many wickets as possible prior to the start of the
41 over in order to ensure tail-enders are batting during this death phase.
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