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Abstract: Today’s in cricket, the performance of the teams is being analyzed by using very simple statistical
tools and graphics. Most of the times, the average scores, strike rates, coefficient of variation and graphical
measures are being utilized  to  measure  the performance and to make comparisons between different teams.
The main focus of this research paper is to provide the application of statistical quality control charts in
analyzing the performance of the team by using its batting scores. For this purpose, we analyzed the scores of
Pakistan cricket team. We  used  individual  and moving range control charts because it may be applied in
normal conditions otherwise false special cause signals can be generated. We then used the basic sensitizing
rules to check whether the un-natural or non random variations are present in the batting scores or not. We will
provide the specialists of this game an opportunity to check for the reasons for the un-natural and non random
behavior in the batting scores so that in future the performance can be improved.
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INTRODUCTION of (de Silva  and Swartz, 1997). The methods of prediction

Cricket has become one of the world class famous Graphical representation of the results are mentioned in
and popular games. It is the game of bat and ball which the  research  study of [11-14]. The performance of batting
includes eleven players. Most of analysis is being is keenly measured by the method of batting  average
conducted to measure the performance of the teams and scores and various scholars and researchers have used
individual players from all perspectives. Different sites are strike rate and the average score  of  batsman  as a
available  which  include the complete information and measure  of performance e.g [15, 16]. Bar and Kantor used
time to time  record  of  every  event of the cricket. The a  new  idea  of  graphical  representation of the results
experts of this  game  give their opinions in the light of with the strike rate on one axis and the probability of
this information. As far as the ODI career of Pakistan team getting out on the other axis. In this two dimensional
is concerned, it started its one day career in 1972/1973. It structure, they created the criteria for the selection of the
is ranked at 6  position according to ICC criteria in one batsman which combines together the average and striketh

day with 2620 points and 105 rating [1]. rate [17-12]. [18] gave a measure which is based on both
The performance of the players and teams in cricket averages and consistencies. [19] concluded in his

has been analyzed with the help of very simple statistical research study that the batting average can not be
tools. During the few years back, a huge study and work reasonable or satisfactory in the case of a small amount of
has been conducted to measure the performance of the scores if the player had a large percentage of not out
teams and the prediction of their performance in the next scores.
series. The utilization of other sources are given in The present research gives the application of
Duckworth/Lewis  approach  [2]  its references,  [3-5]. The statistical quality control charts as compared to the simple
batting orders with optimality are mentioned in [6] and in statistical measures for measuring the batting performance
(Normanand Clarke, 2010), different batting strategies of Pakistan team. It will help us to see the non random
using the dynamic programming [7-3], what kind of impact pattern  and un-natural variation in the scores  of Pakistan
will have winning the toss first are discussed in the study team   which will help the experts to make some decisions.

and forecasting can be found in the study of [8-10].
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These  decisions  will   help   us   in  future  to  improve
the  batting  performance  of  Pakistan  team  and  avoid
un-natural situations due to assignable causes.

MATERIALS AND METHODS

The main theme of this research study is to see the
application of statistical control charts in evaluating the
batting performance  of  Pakistan  cricket team by using its
ODI scores from 11 Feb 1973 to 22 Mar 2012. Pakistan is
ranked at 6  position according to ICC criteria in one dayth

with 2620 points and 105 rating. We are interested in
evaluating the performance of Pakistan cricket team by
applying quality control charts on its batting scores. The
individual and moving average control charts were used
for this purpose. The individual and moving range control
charts can be utilized when the data follows the normal
distribution otherwise the false special cause signals will
be generated.

(http://www.smartersolutions.com/blog/forrestbrey
fogle/2009/12/08/non-normal-data-and-the-creation-of-
their-control-charts-and-predictive-statements/).

Objective: The basic purpose of this research study is to
evaluate the performance of Pakistan cricket team using
the statistical control charts. The appropriate control
charts which will be used for this analysis is the individual
and moving range control charts. The sensitizing rules will
be used to check which score is indicating an out of
control signal or un-natural variation. In the end, we will
achieve following objectives.

We will develop the trial control limits and analyze if
there is any out of control point. We will look for the
assignable cause  for  that  out of control signal. If all
the scores are found in control, the trial limits will be
utilized as tolerance limits for the future analysis.
If any out of control signal is observed, we will
remove that score and analyze the scores again using
control structure.

Checking Normality of the Scores: As it has already
been mentioned that individual and moving range control
charts can be utilized when there is normality of data
otherwise false special cause signals will be generated.
Different techniques exist to check the normality of the
scores. In statistics the Shapiro-Wilk (1965) test checks
the null hypothesis that x  x  follows the normal1 … n

distribution. The test statistic used is:

Table 1: Tests of Normality of the scores of Pakistan Team

Shapiro-Wilk value
-------------------------------------------------------

Statistic Degree of Freedom P-value

0.996 409 0.303
0.997 330 0.883

Fig. 1: P-P plot for the scores of Pakistan Cricket Team

(1)

If P-value is less than significance level which is
normally taken 5%, then  we  will reject the hypothesis
that the scores follow normal distribution. The SPSS
version 17 was utilized for this purpose and the following
table was obtained.

Since  the  p  value  is  greater  than  the  significance
level 0.05, therefore we can  conclude  that the scores
follow the normal distribution. The graphical technique
which is being utilized to measure the normality of the
scores is the normal probability plot. The scores are
plotted  against  a  theoretical  normal   distribution in
such  a manner  that  the  points  plotted  show  the
straight  line  approximately.  If  the  points  deviate from
the  straight  line,  this  is  the  indication  that  the  scores
are non-normal. The normal probability plot is a special
case of the probability plot in the case of a normal
distribution. The normal P-P plot can be utilized to check
the normality of the scores. The following figure is
showing the P-P plot of the batting scores. It can be
clearly observed that the scores are following the normal
distribution.

The histogram is the most common and the most
useful  graphical  measure  used  to explore the shape of
the distribution  of  the  scores. If distribution is bell
shaped  then  it  clearly means that they follow the normal
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Fig. 2: Histogram of Pakistan cricket team scores

distribution. The following figure is showing the
histogram for the scores of Pakistan cricket team made
against different teams in its whole ODI career.

Statistical Process Control Chart: The individual and
moving range control charts were first introduced by the
William Shewhart in 1920. These control charts are utilized
as the graphical measure to evaluate the performance of
the manufacturing units and in services [20]. The main use
of these charts is to evaluate the performance and look for
any non random and un-natural variations present due to
any assignable cause.

For the purpose of checking assignable causes and
variations in the batting performance of the batsman,
individual (I) and moving average (MR) control charts are
utilized because these control charts are applied when the
data is in the form of single observation in each time
period. These types of charts are utilized when each unit
of measurement is analyzed. The initial step in the creation
of control charts is to set up the trial control limits.
Moving range control chart is used to control the spread
and location parameter. The process will be considered
under control once these parameters are controlled.
Moving range control limits are made with the help of two
observations and its statistic can be computed as:

(2)

The first value in the moving range can not be
calculated because no previous record is available of the
scores which have not been made. Therefore the first
period value will be left blank and the MR will be
calculated for the second period and so on.

For the individual control chart, the upper, lower
control limits and the central line are calculated by the
following statistic

(3)

(4)

(5)

Where  denotes the mean of the observations and 
denotes the mean of the moving ranges. The term d2

shows the sigma conversation factor for the specific
sample size which is taken 2 because we are utilizing two
terms x  and  x  to construct the 3 sigma limits. So thei i-1

value of d =1.128 [20].2

The control limits for the MR (moving range) charts
can be calculated by the following

(6)

(7)

(8)

D and D  are considered as the parameters of the3 4

control  limits.  They  depend  upon  the  sample  size
which  has  been  mentioned  that  it  will  be  taken  two.
The values of D  and D  are chosen 0 and 3.2673 4

respectively [20]. The charts were constructed using
MINITAB 15.

CONCLUSIONS

The next step after the construction of the I and MR
charts is to analyze each score or case. For this purpose,
we selected two basic sensitizing rules to check which
score is out of control and which is showing non random
pattern. These rules can be found in [21-22].

The control chart will be out of control if any point
lies above or below the 3 sigma limits.
The control chart will be out of control if 2 points out
of 3 above or below the 2 sigma limits.

By considering these rules, we can see that the
individual control chart of the scores in figure 3 is
showing seven out  of  control signals. On the other hand
if we look at the figure 4, the moving range control chart
is showing nine points out of control. These out of
control points  can  be  generated due to any  assignable
cause.  We  leave this to the specialists and the experts of



Middle-East J. Sci. Res., 19 (3): 373-377, 2014

376

Fig. 3: Individual control chart for the batting scores of REFERENCES
Pakistan Team

Fig. 4: Moving Range control chart for the batting scores using dynamic programming. Asia-Pacific Journal of
of Pakistan Team Operational Research, 10: 45-55.

Table 2: Table of sensitizing rules applied on batting scores
Rule Violations
------------------------------------------------------------------
Case Number Violations for Points
96 2 points out of the last 3 below -2 sigma
242 Less than -3 sigma
324 Greater than +3 sigma
324 2 points out of the last 3 above +2 sigma
515 2 points out of the last 3 above +2 sigma
561 2 points out of the last 3 above +2 sigma
592 2 points out of the last 3 above +2 sigma
690 Greater than +3 sigma

7 points violate control rules.

the cricket to look for these assignable causes which have
made the scores out of control. The sensitizing rules
applied were formulated in the table using SPSS 17 as
follow.

The above charts indicate that the process which is
being monitored is not in control. If we go into the deep
analysis of the chart, we will find different the sources of
variation. This deep analysis is the work of the specialists
and the experts of the game who deeply analyze the game

and its techniques. They would be in the better position
to look for the assignable causes which are making these
control structures out of control. They would look for the
non random and un-natural pattern which is showing the
out of control signal and disturbing the batting
performance of the team. The limits which are constructed
are the trial control limits. If we remove the out of control
points again calculate the control structure, it may be
possible that charts are then under control. These limits
will be then tolerance limits and can be used for future
analysis.
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