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Abstract 

Quality control involves testing units and determining if they are within the 

specifications for the final product. The purpose of the testing is to determine any 

needs for corrective actions in the manufacturing process. In this report we deal 

with problems that require us to test if our data is unclear control or out of control. 

( wheat harvests , gasoline sale , medicine’s sale )   
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Introduction 

 

Statistical quality control means application of statistical techniques for checking 

the quality of products. The products include manufactured goods such as 

computers, mobile phones, automobiles, clothing and services such as health care, 

banking, public transportation. The word quality is defined in many ways. To some 

people, quality means fitness for use. To others, quality is inversely proportional to 

variability. 

Some people also think that quality means degree of conformance to specifications 

of products. One can read Montgomery (  2001 ) for a detailed discussion on the 

meaning of quality. Whatsoever be the definition of quality, there are many 

statistical methods available for checking the quality of products. In this chapter, 

we will focus on two important methods: acceptance sampling and quality control 

charts.  
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Chapter one 

1 Quality control 

 

1.1 Historical introduction  

Quality control is one of the statistical methods used in production processes to 

control and control the quality of the product, and was featured in the United States 

of America by the American statisticians Shewart, who was workingAt Bell 

telephone laboratories in America, if he tries to take advantage of his statistical 

information to find a way to detect defects and changes in production processes, 

and called quality control chart through three researches he has provided in this 

fielding two years (1926,1927) 

Published in the American statistical association, it was a goal. The power of its use 

control panels produces a high percentage of a quality product and detection (In 

control) 

Interest in the use of quality control panels increased after their success at the hands 

of Schwaart, as their use was transferred to military factories and civilian factories 

in the United States of America and then to other countries. He succeeded in 

collecting the principles of statistics, engineering and economics when formulating 

the concept of modern statistical control in his first book in the field of quality 

control, which was published 

1931 economic control manufacture Product) This book has helped develop 

statistical quality control methods (statistical quality control: SQCIn addition to the 

cooperation that some American scientific associations and bodies have been to 

support this scientific aspect of its economic importance. Then the real application 
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of quality control during World War II,during which time statistical inspection 

methods were acceptable in industry. According to 1998: Kotz & lovelace) 

The second slang war had no effect on the use of statistical control methods of 

operations as much as it had in the methods of accepting statistical inspection, and 

the producers' interest in the issue of controlling operations was very little, because 

the demand for products after the war was high, so statistical control began to be 

largely neglected because almost everything could have been sold. 

Produces 6] The American Society for Quality Control was formed in 1946. 

(society for quality control 

Chart is the first to gain the honor of membership as he had the first role in this 

field. I choose w edwards deeming. 

Head of quality insurance at Bell Telephone Labs in America, this association is 

the largest organization specializing in quality control and has many branches in 

America and Canada) | The idea of quality control panels has evolved 

In 1954, the British statistician cumulative sum chart was used; Cusum-chThe 

second development of control panels has received attention from many researchers 

because they are more efficient than Chiart’s paintings in detecting minor 

imbalances in the production process, especially in the chemical industries, and in 

1958, statistician Bernard used a mask called (v-mask) for the purpose of using it to 

make a decision in the cu sum panel. Roberts also used three quality control panels, 

the first adopting moving averages, the second moving tides (1958) and the third 

adopting geometric moving averages in 1959(16). 
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1.2  Quality 

Different meaning could be attached to the word quality under different 

circumstances. The word quality does not mean the quality of manufactured 

product only. It may refer to the quality of the process (i.e., men, material, and 

machines) and even that of management. Where the quality manufactured product 

referred as or defined as “Quality of product as the degree in which it fulfills the 

requirement of the customer. It is not absolute but it judged or realized by 

comparing it with some standards”. Quality begins with the design of a product in 

accordance with the customer specification further it involved the established 

measurement standards, the use of proper material, selection of suitable 

manufacturing process etc., quality is a relative term and it is generally used with 

reference to the end use of the product. Crosby defined as “Quality is conformance 

to requirement or specifications”. Juran defined as “Quality is fitness for use”. “The 

Quality of a product or service is the fitness of that product or service for meeting 

or exceeding its intended use as required by the customer. 

 

1.3 CONTROL  

 The process through which the standards are established and met with standards is 

called control. This process consists of observing our activity performance, 

comparing the performance with some standard and then taking action if the 

observed performance is significantly too different from the standards 

 

1.4 QUALITY CONTROL 

Quality Control (QC) may be defined as a system that is used to maintain a desired 

level of quality in a product or service. It is a systematic control of various factors 
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that affect the quality of the product. It depends on materials, tools, machines, type 

of  labour, working conditions ets. 

 

1.5 mean  

the Arithmetic mean is the average of the numbers a calculated (Central) value of a 

set of numbers to calculate it and up all the number 

�̅� =
∑ 𝐗𝐢𝐧

𝐢=𝟏

𝐧
  = 

𝑿𝟏+𝑿𝟐+𝑿𝟑+⋯+𝑿𝑵

𝐧
  

 

1.6 The Standard Deviation Chart (s-Chart)  

The standard deviation chart (s chart) is constructed to examine whether the 

process variation is under control or out of control. Let Xij, j = 1,2, ..., n be the 

measurements on ith sample (i = 1,2,...,k). The standard deviation s; for the ith 

sample is given by  

  𝛔 = √
∑ (𝑿𝒊−�̅�)𝟐𝐧

𝐢=𝟏

𝐧
                       ,                          h=∑ (𝑿𝒊 − �̅�)𝟐𝐧

𝐢=𝟏  

1.7 Control Charts  

In a typical manufacturing industry, the input material is processed through a man 

factoring  process and finally converted to semi finished  or finished products. this  

is shown in. In order to achieve the targeted quality of products, the manufacturing  

process is always kept under control. Whether the manufacturing process is under 

control or out of control can be found  through a technique, called control chart 
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1.8 Basis of Control Charts  

The basis of control charts lies in checking whether the variation in the magnitude 

of a given characteristic of a manufactured product is arising due to random 

variation or assignable variation. While the random variation is known as natural 

variation or allowable variation and it is often small in magnitude, the assignable 

variation is known as nonrandom variation or preventable variation and it is often 

relatively high in magnitude.  random variation include slight variation in 

temperature and relative humidity inside a manufacturing plant, slight vibration of 

machines, little fluctuation in voltage and current. But the causes of assignable 

variation include defective raw material, faulty equipment, improper handling of 

machines, negligence of operators, unskilled technical staff. If the variation is 

arising due to random variation, the process is said to be under control. But if the 

variation is arising due to assignable variation, then the process is said to be out of 

control 

 

1.9 Major Parts of a Control Chart 

Figure.1 shows a typical control chart. This is a graphical display of a quality 

characteristic that has been measured or computed from a sample versus the sample 

number. The three major parts of a control chart are center line (CL), upper control 

limit (UCL), and lower control limit (LCL). The central line (CL) indicates the 

average value of the quality characteristic corresponding to the under-control state, 

desired standard, or the level of the process. The upper control limit (UCL) and 

lower control limit (LCL) are chosen such that if the process is under control then 

all the sample points will fall between them.  
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1- mean 

CL=�̅� 

2- upper Control line 

UCL=�̅� + K𝝈 

3- lower Control limit 

LCL= �̅�   - K𝝈 

 

 

 

 

  

                                                1    2    3   4   5   6    7    8    9   10  

 

 

where E stands for expectation, V stands for variance,�̅� mean of m and σ indicates 

variance of m, and k is the “distance of the control limits from the central line”, 

expressed in standard deviation units. The value of k was first proposed as 3 by Dr. 

Walter S. Shewhart, and hence, such control charts are known as Shewhart control 

charts 

 

�̅�+K𝜎 

�̅� 

�̅�-K𝜎 

 

quality  scale 

Sample number 

Figure 1.Outline of 

A Control Chart 

 

 

UCL 

 

LCL 

CL 
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1.10 Statistical Basis for Choosing k Equal to 3  

Let us assume that the probability distribution of the sample statistic m is (or tends 

to be) normal with mean �̅� and standard deviation σ. Then (�̅� − 3σ ≤ �̅�≤ �̅�+ 3σ) To 

know more about this, please refer of this book. This means the probability that a 

random value of m falls in between the 3σ limits is , which is very high. On the 

other hand, the probability that a random value of m falls outside of the 3σ limits is, 

which is very low. When the values of m fall in between the 3σ limits, the 

variations are attributed due to chance variation, then the process is considered to 

be statistically controlled. But when one or more values of m fall out of the 3σ 

limits, the variations are attributed to assignable variation, and the process is said to 

be not under statistical control. Let us now analyze what happens when k > 3 or k 

< 3. In a given situation, two possibilities arise. The chance causes alone are 

present, or the assignable causes are also present. If the chance causes alone are 

present, then there are two posit bale courses of action, namely to accept or reject 

the process. Needless to say that accepting the process when the chance causes 

alone are present is the desired correct action, whereas rejecting the process when 

the chance causes are present is the undesired erroneous action. On the other hand, 

if the assignable causes are present then also there are two courses of action exist, 

that is, accept the process or reject the process. Again, needless to say that 

accepting the process when the assignable causes are present is the undesired 

erroneous action, whereas rejecting the process when the assignable causes are 

present is the desired correct action. This is depicted of the two above-mentioned 

undesired erroneous actions, rejecting a process when chance causes are present 

(process is in control) is taken as Type I error, while accepting a process when 

assignable causes are present (process is out of control) is considered as Type II 

error. When k > 3, Type I error decreases but Type II error increases. When k < 3, 

Type I error increases while Type II error decreases. 
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1.11 Analysis of Control Chart  

The control charts are analyzed to take a decision whether the manufacturing 

process is under control or out of control. The following one or more incidents 

indicate the process to be out of control (presence of assignable variation). 

 • A point falls outside any of the control limits.  

• Eight consecutive points fall within 3σ limits.  

• Two out of three consecutive points fall beyond 2σ limits. 

 • Four out of five consecutive points fall beyond 1σ limits.  

• Presence of upward or downward trend.  

• Presence of cyclic trend. 

 Such incidents are displayed In Figure.2. in (a), a point falls outside the upper 

control limit, thus indicating the process out of control. In (b), eight consecutive 

points fall within a 3σ limit, though none falls beyond the 3σ limit. Such a pattern 

is very nonrandom in appearance and, hence, does not indicate statistical control. If 

the points are truly random, a more even distribution of the points above and below 

the central line is expected. In (c), two out of three consecutive points fall beyond a 

2σ limit, though none falls beyond the 3σ limit. This arrangement of points is 

known as a run. Since the observations are increasing, this is called a run-up. 

Similarly, a sequence of decreasing points is called a run down. Runs are an 

important measure of nonrandom behavior of a control chart and indicates an out-

of-control condition. In (d), four out of five consecutive points fall beyond a 1σ 

limit, though none falls beyond the 3σ limit. This arrangement of run also indicates 

an out-of-control condition. In (e), an upward trend of points is shown. Sometimes, 

a downward trend of points can also be seen. In (f), a cyclic trend is shown. Such 
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upward or downward or cyclic trend has a very low probability of occurrence in a 

random sample of points. Hence, such trends are often taken as a signal of an out-

of-control condition 

Types of Shewhart Control Cha

 

Figure 2.Control charts indicating process is out of control 
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Chapter two 

2 Illustration Quality controls Applications 

The control charts are analyzed for more application example to take a decision 

whether the manufacturing process is under control or out control 

2.1 Quality Control of Corn in Ranya: 
 

Example 2.1: The following table of wheat harvests in Ranya district in the years 

that have been harvested is the result of wheat stored in Rania's silo finding the 

upper and lower borders in those years.  

Table 1 represents its panel of moving averages 

Years 𝑿𝒊 �̅� UCL LCL 

2012 21100 25840.6 5983.71 8150.51 

2013 24450 25840.6 5983.71 8150.51 

2014 35950 25840.6 5983.71 8150.51 

2015 48520 25840.6 5983.71 8150.51 

2016 34830 25840.6 5983.71 8150.51 

2017 8400 25840.6 5983.71 8150.51 

2018 20000 25840.6 5983.71 8150.51 

2019 26000 25840.6 5983.71 8150.51 

2020 28100 25840.6 5983.71 8150.51 

2021 11056 25840.6 5983.71 8150.51 

 

�̅� =
∑ 𝑿𝒊

𝒏
𝒊=𝟏

𝒏
 = 

∑ 𝑿𝒊
𝟏𝟎
𝒊=𝟏

𝟏𝟎
  

�̅� = ( 21100 + 24450 + 35950 + 48520 + 34830 + 8400 + 20000 + 26000 + 28100 +

11056)/10 
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�̅� =  
𝟐𝟓𝟖𝟒𝟎𝟔

𝟏𝟎
 = 25840.6   

𝝈 = √
∑ (𝑿𝒊−𝒙)𝟐𝒏

𝒊=𝟏

𝒏
 =     

√
(𝟐𝟏𝟏𝟎𝟎−𝟐𝟓𝟖𝟒𝟎.𝟔)𝟐+(𝟐𝟒𝟒𝟓𝟎−𝟐𝟓𝟖𝟒𝟎.𝟔)𝟐+(𝟑𝟓𝟗𝟓𝟎−𝟐𝟓𝟖𝟒𝟎.𝟔)𝟐+(𝟒𝟖𝟓𝟐𝟎−𝟐𝟓𝟖𝟒𝟎.𝟔)𝟐+(𝟑𝟒𝟖𝟑𝟎−𝟐𝟓𝟖𝟒𝟎.𝟔 )𝟐+

(𝟖𝟒𝟎𝟎−𝟐𝟓𝟖𝟒𝟎.𝟔)𝟐+(𝟐𝟎𝟎𝟎𝟎−𝟐𝟓𝟖𝟒𝟎.𝟔)𝟐+(𝟐𝟔𝟎𝟎𝟎−𝟐𝟓𝟖𝟒𝟎.𝟔)𝟐+(𝟐𝟖𝟏𝟎𝟎−𝟐𝟓𝟖𝟒𝟎.𝟔)𝟐+(𝟏𝟏𝟎𝟓𝟔−𝟐𝟓𝟖𝟒𝟎.𝟔)𝟐

𝟏𝟎
 

𝝈 =5261.94 

UCL=�̅� + 3𝝈 = 25840.6   - 3(5261.94) = 41626.42 

LCL=�̅� - 3𝝈 =25840.6 - 3(5261.94)  = 10054.78 

 

Table (1) represents its panel of moving averages 

Here this map, which represents 2012 to 2021, clearly tells us that no stable system 

(quality control) 

The price or production of the years is not a unified system that avoids any event 

and crisis if we look at its picture, we see that it has risen from the beginning until 

2015, but not having a good system This high level has not been stopped and has 

seen a significant decline which is below The LCL which is 2017 and also has low 

highs and because of the lack of a suitable plan and organizing the agriculture 

department 
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Figure 3: �̅�-chart of example (2.1) 

2.2 Quality Control of gasoline From some gestations in  betwata : 

 

Example 2.2: 

these two tables below represent the sale of two types of gasoline  The first normal 

makes the second Hassan of  Makok  gasoline cell about selling gasoline from 

January to 12th of 2021  Find Upper, Lower and Middle Borders 

 

2.2.1 Example: Normal gasoline 

Table 2 represents its panel of moving averages 

0

10000

20000

30000

40000

50000

60000

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Column1

mean

UCL

LCL

Months 𝑿𝒊 �̅� UCL LCL 

1 103065 102886.8 134291.79 71481.87 

2 116978 102886.8 134291.79 71481.87 

3 98051 102886.8 134291.79 71481.87 

4 109916 102886.8 134291.79 71481.87 

5 116780 102886.8 134291.79 71481.87 

6 103652 102886.8 134291.79 71481.87 

7 101272 102886.8 134291.79 71481.87 
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�̅� =
∑ 𝑿𝒊

𝒏
𝒊=𝟏

𝒏
 = 

∑ 𝑿𝒊
𝟏𝟎
𝒊=𝟏

𝟏𝟐
 =  

𝟏𝟐𝟑𝟒𝟔𝟒𝟐

𝟏𝟐
  = 102886.8 

h=∑ (𝑿𝒊 − �̅�)𝟐𝐧
𝐢=𝟏  = 1315028697.68 

𝝈 = √
𝒉

𝒏
 = √

𝟏𝟑𝟏𝟓𝟎𝟐𝟖𝟔𝟗𝟕.𝟔𝟖

𝟏𝟐
  =  10468.32 

UCL=�̅� + 3𝝈 = 134291.79  

UCL=�̅� - 3𝝈 =  71481.87 

 

Table (2) represents its panel of moving averages 

Here, this map that represents Mohsen gasoline in 2021 from January to December 

will sell and buy and sell, they were spent to a good level, the quality type has been 

used in it, which has been managed with a good system from 6th to 10th, and the 

type of Saar has been stable, but it has decreased in November. 

 

8 100063 102886.8 134291.79 71481.87 

9 99596 102886.8 134291.79 71481.87 

10 101777 102886.8 134291.79 71481.87 

11 74729 102886.8 134291.79 71481.87 

12 108763 102886.8 134291.79 71481.87 
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Figure. 4 . �̅�-chart of example (2.2.1)  

 

2.2.2 Example: Mohsen gasoline 

Table 3 represents its panel of moving averages 

months 𝑿𝒊 �̅� UCL UCL 

1 70000 68771 97154.72 40387.28 

2 77083 68771 97154.72 40387.28 

3 70959 68771 97154.72 40387.28 

4 67665 68771 97154.72 40387.28 

5 76206 68771 97154.72 40387.28 

6 71739 68771 97154.72 40387.28 

7 77836 68771 97154.72 40387.28 

8 78338 68771 97154.72 40387.28 

9 71280 68771 97154.72 40387.28 

10 60844 68771 97154.72 40387.28 

11 44424 68771 97154.72 40387.28 

12 58878 68771 97154.72 40387.28 

 

�̅� =
∑ 𝑿𝒊

𝒏
𝒊=𝟏

𝒏
 = 

∑ 𝑿𝒊
𝟏𝟎
𝒊=𝟏

𝟏𝟐
 =  

𝟖𝟐𝟓𝟐𝟓𝟐

𝟏𝟐
  = 68771 

h=∑ (𝑿𝒊 − �̅�)𝟐𝐧
𝐢=𝟏  = 1074180596 

0

50000

100000

150000

1 2 3 4 5 6 7 8 9 10 11 12

Xi

mean

UCL

LCL
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𝝈 = √
∑ (𝑿𝒊−�̅�)𝟐𝒏

𝒊=𝟏

𝒏
 = √

𝟏𝟎𝟕𝟒𝟏𝟖𝟎𝟓𝟗𝟔

𝟏𝟐
  = 9461.24 

UCL=�̅� + 3𝝈 = 97154.72 

LCL=�̅� - 3𝝈 = 40387.28 

 

Figure 5  �̅�-chart of example (2.2.2) 

 

2.3 Quality Control of Medicines in Erbil: 

 

Example 3.1: 

I started studying about the number of 10 types of medicines inside and outside 

Erbil, I have received more than 20 pharmacies and 10 types of drugs for my 

research that I have received three types, such as the example below on their prices 

and types 

  

0

20000

40000

60000

80000
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120000
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Table 4 represents its panel of moving averages 

 

�̅� =
∑ 𝒙𝒊

𝒏
𝒊=𝟏

𝒏
 =19171.88 

𝝈 = √
∑ (𝑿𝒊−�̅�)𝟐𝒏

𝒊=𝟏

𝒏
  =6260.4405 

 

UCL=�̅� + 3𝝈 = 37953.2015 

LCL=�̅� - 3𝝈 = 390.559 

 

piax Xi �̅� UCL LCL 

1 17000 19171.88 37953.2015 390.558 

2 16000 19171.88 37953.2015 390.558 

3 18000 19171.88 37953.2015 390.558 

4 18000 19171.88 37953.2015 390.558 

5 16000 19171.88 37953.2015 390.558 

6 15000 19171.88 37953.2015 390.558 

7 33000 19171.88 37953.2015 390.558 

8 35000 19171.88 37953.2015 390.558 

9 26000 19171.88 37953.2015 390.558 

10 15000 19171.88 37953.2015 390.558 

11 14000 19171.88 37953.2015 390.558 

12 15000 19171.88 37953.2015 390.558 

13 18000 19171.88 37953.2015 390.558 

14 19000 19171.88 37953.2015 390.558 

15 13750 19171.88 37953.2015 390.558 

16 18000 19171.88 37953.2015 390.558 
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Table (4) represents its panel of moving averages 

I got the data that we found in the middle, top, and bottom that this picture gives us, 

and the picture tells us that there is a lot of irregularity in the data and the drug in 

Erbil 

 

Figure 6  �̅�-chart of example (3.1) 

 

2 - Example (3.2)  

Table 5 represents its panel of moving averages 

PLAVIX Xi X UCL LCL 

1 37000 32171.88 64326.60 17.167 

2 45000 32171.88 64326.60 17.167 

3 45000 32171.88 64326.60 17.167 

4 33000 32171.88 64326.60 17.167 

5 15500 32171.88 64326.60 17.167 

6 35000 32171.88 64326.60 17.167 

7 10000 32171.88 64326.60 17.167 

8 12000 32171.88 64326.60 17.167 

9 45000 32171.88 64326.60 17.167 

10 33000 32171.88 64326.60 17.167 

11 30000 32171.88 64326.60 17.167 
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12 35000 32171.88 64326.60 17.167 

13 45000 32171.88 64326.60 17.167 

14 40000 32171.88 64326.60 17.167 

15 28750 32171.88 64326.60 17.167 

16 30000 32171.88 64326.60 17.167 

 

�̅� =
∑ 𝒙𝒊

𝒏
𝒊=𝟏

𝒏
 = 

∑ 𝒙𝒊
𝟏𝟎
𝒊=𝟏

𝟏𝟐
 =  

𝟓𝟏𝟒𝟕𝟓𝟎

𝟏𝟔
  = 32171.88 

H = ∑ (𝒙𝒊 − �̅�)𝟐𝒏
𝒊=𝟏  =1838089844 

𝝈 = √
𝒉

𝒏
 = √

𝟏𝟖𝟑𝟖𝟎𝟖𝟗𝟖𝟒𝟒

𝟏𝟔
  = 10718.23  

UCL=�̅�+ 3𝝈 = 64326.60 

LCL=�̅� - 3𝝈 = 17.167 

 

 

Figure 7  �̅�-chart of example (3.2) 
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3 - Example (3.3)  

Table 6 represents its panel of moving averages 

Aspirin X Xi UCL LCL 

1 2500 2875 3867.156 1882.85 

2 3000 2875 3867.156 1882.85 

3 3000 2875 3867.156 1882.85 

4 3000 2875 3867.156 1882.85 

5 3000 2875 3867.156 1882.85 

6 3000 2875 3867.156 1882.85 

7 3000 2875 3867.156 1882.85 

8 2000 2875 3867.156 1882.85 

9 3000 2875 3867.156 1882.85 

10 3500 2875 3867.156 1882.85 

11 3000 2875 3867.156 1882.85 

12 3000 2875 3867.156 1882.85 

13 2500 2875 3867.156 1882.85 

14 3000 2875 3867.156 1882.85 

15 2500 2875 3867.156 1882.85 

16 3000 2875 3867.156 1882.85 

 

�̅� =
∑ 𝑿𝒊

𝒏
𝒊=𝟏

𝒏
 = 

∑ 𝑿𝒊
𝟏𝟎
𝒊=𝟏

𝟏𝟐
 =2875 

H = ∑ (𝒙𝒊 − �̅�)𝟐𝒏
𝒊=𝟏  =1750000 
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𝝈 = √
𝒉

𝒏
 = √

𝟏𝟕𝟓𝟎𝟎𝟎𝟎

𝟏𝟔
  = 109375 

UCL=�̅� + 3𝝈 = 3867.156 

LCL=�̅� - 3𝝈 = 1882.85 

 

Figure 8 �̅�-chart of example (3.3) 

 

Because there is no system for organizing buying and selling medicines that's why 

everywhere the signs and a kind of change have been seen in all three maps 
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Chapter three 

 

3 Control Charts Objectives of   Variable 
 

1- Provides information that helps to improve the quality of the product and 

determine the capacity of scientific productivity 

2- Provides information that helps in making decisions regarding the specifications 

of the product or the methods of examination as it increases the possibility of 

controlling production processes 

3- Provides information used to make decisions about the process by deciding 

whether to continue or stop the production process 

4- Provides information used to make decisions about the individual produced, 

which means that control panels are used as a source of information that helps to 

take the sale of the product or take one of the alternatives such as classifying the 

product in terms of quality to levels (i.e. the product has a quality different from the 

quality levels specified for it) or some repairs to the product 

5- To control changes in the production process, whether changes in Average 

quality of the product or in the dispersion of quality. Here's a brief explanation of 

this Flaps 

3.1 Control panels for variables using the centralization 

measures   
 

1_ Individual value plate  

Used in cases where it is preferable to take one view of the production line for each 

period of time and that Because of the cost of controlling the quality of the product, 
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the target line of this general average panel represents the quality property (�̅� = 𝑻) 

for all observations taken from the production line alone control with three standard 

deviations: 

UCL=�̿�+3�̂��̅�  …………………………………… (1) 

LCL=�̿�-3�̂��̅�    ................................................................  (2) 

K represents the standard deviation of views and is calculated as: 

𝒉 = ∑ (𝒙𝒊 − �̿�)^𝟐𝒏
𝟏   ………………………………….. (3) 

�̂� =√
∑ (𝒙𝒊−𝒙)^𝟐𝒏

𝟏

𝒏−𝟏
          ………………………………………. (4) 

The points drawn on this panel represent the views values (𝑿𝒊). 

2 - Panel - X (Average Chart)  

 used to control average quality, the target line of this panel represents the overall 

average of all average samples withdrawn (T=X)  it is calculated in the form: 

�̿�=∑
𝒙𝒊

𝒎

𝒎
𝟏    ……………………………………. (5) 

As: 

 𝑿𝒍
̅̅ ̅ Average sample i. 

m: The number of samples calculated by the three standard deviation control limits 

is: 

UCL=�̿�+3�̂��̅�  ………………………………. (1) 

LCL=�̿�-3�̂��̅�  …………………………………… (2) 

It represents the standard deviation of sample 
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�̂�𝐱 ̅ =
�̂�

√𝐧
   ……………………………………. (6) 

The rings drawn on the vertical axis of this panel represent 𝑿𝒊̅̅ ̅ values  (average per 

sample) | Vs. sample sequence  (Or time)  on the horizontal axis. 

4 MA panel  (Moving Averages Chart) 
To control the average quality of the product, what purpose is to use the same 

tablet-4 and take the moving averages and the moving basis (k) and take some of 

the previous data with consideration when making its decision, the target line for 

this board represents the overall average for all moving averages (𝑿𝒌̿̿ ̿̿ ) and equals: 

𝐗(𝐤)̿̿ ̿̿ ̿ =
∑ �̅�(𝐤)𝐧

𝐢=𝟏

𝐧−𝐤+𝟏
   ……………………………. (7) 

The only one with three standard deviations is: 

UCL=𝑿(𝒌)̿̿ ̿̿ ̿̿ +3
𝝈

√𝒌
 …………………………… (8) 

LCL=𝑿(𝒌)̿̿ ̿̿ ̿̿ - 3
𝝈

√𝒌
  ………………………………… (9) 

The points drawn on the vertical axis represent the moving average values of each 

sample (𝑿𝒌) versus the sequence of samples (or time) 

On the horizontal axis, the moving average of each sample is calculated as: 

𝑿𝒊
(𝒌)̅̅ ̅̅ ̅̅

=
𝑿𝒊−𝒌+𝟏+𝑿𝒊−𝒌+𝟐+⋯+𝑿𝒊

𝒌
       ; i=k,k+1 , k+2…n , k>=1  ……………….. (10) 
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Example (3:4)  

To control the average quality product of example  

Table 7 represents its Panel - X (Average Chart) 

 

 

Table 8 solution of example (3.4) 

Months 𝒙𝒊𝟏 𝒙𝒊𝟐 �̿� UCL LCL 

1 103065 70000 85828.92 98190.68816 73467.15184 

2 116978 77083 85828.92 98190.68816 73467.15184 

3 98051 70959 85828.92 98190.68816 73467.15184 

4 109916 67665 85828.92 98190.68816 73467.15184 

5 116780 76206 85828.92 98190.68816 73467.15184 

6 103652 71739 85828.92 98190.68816 73467.15184 

7 101272 77836 85828.92 98190.68816 73467.15184 

8 100063 78338 85828.92 98190.68816 73467.15184 

9 99596 71280 85828.92 98190.68816 73467.15184 

10 101777 60844 85828.92 98190.68816 73467.15184 

11 74729 44424 85828.92 98190.68816 73467.15184 

12 108763 58878 85828.92 98190.68816 73467.15184 

103065 70000 

116978 77083 

98051 70959 

109916 67665 

116780 76206 

103652 71739 

101272 77836 

100063 78338 

99596 71280 
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𝑿𝟏
̅̅̅̅ =

∑ 𝑿𝒊
𝒏
𝒊=𝟏

𝒏
 =102886.8 

𝑿𝟏
̅̅̅̅ =

∑ 𝑿𝒊
𝒏
𝒊=𝟏

𝒏
 =68771 

�̿�=∑
𝒙𝒊

𝒎

𝒎
𝟏  = 

𝟏𝟎𝟐𝟖𝟖𝟔.𝟖+𝟔𝟖𝟕𝟕𝟏

𝟐
 =

𝟏𝟕𝟏𝟔𝟓𝟕.𝟖

𝟐
 =85828.92 

𝒉 = ∑ (𝒙𝒊 − �̿�)^𝟐𝒏
𝟏   = 9372549798 

�̂� =√
𝒉

𝒏−𝟏
 =√

𝟗𝟑𝟕𝟐𝟓𝟒𝟗𝟕𝟗𝟖

𝟐𝟒−𝟏
 =√

𝟗𝟑𝟕𝟐𝟓𝟒𝟗𝟕𝟗𝟖

𝟐𝟑
 = 20186.68287 

�̂�𝒙 ̅ =
�̂�

√𝒏
 =

 𝟐𝟎𝟏𝟖𝟔.𝟔𝟖𝟐𝟖𝟕

√𝟐𝟒
 = 4120.589385 

UCL=�̿�+3�̂��̅� =85828.92 + 12361.76816= 98190.68816 

LCL=�̿�-3�̂��̅� =85828.92 -12361.76816 = 73467.15184 

 

Table (7) represents its panel of moving averages 

Here we have taken two or three data together and we have two different maps with 

little or no data separately and the second data we have given it both at once to look 

101777 60844 

74729 44424 

108763 58878 

1234642 825252 

102886.8333 68771 

h = ∑ (𝑋𝑖 − �̅�)12
𝑖=1 ^2 171657.8333 

H= 85828.91667 
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at these images shows our differences That there is no established system that is 

involved in murder or gasoline cells or drugs we see that there are too many highs 

and lows in everything to buy or sell my plans and explain my data. 

 

Figure 9 ripest the X-chart control for example (3.4) 

 

Figure 10 ripest the X-chart control for example (3.4) 
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Example (3:5)  

 

Table 9 represents its Panel - X (Average Chart) 

𝑿𝒊𝟏 𝑿𝒊𝟐 �̿� UCL LCL 

17000 37000 25671.88 32039.4595 19304.30 

16000 45000 25671.88 32039.4595 19304.30 

18000 45000 25671.88 32039.4595 19304.30 

18000 33000 25671.88 32039.4595 19304.30 

16000 15500 25671.88 32039.4595 19304.30 

15000 35000 25671.88 32039.4595 19304.30 

33000 10000 25671.88 32039.4595 19304.30 

35000 12000 25671.88 32039.4595 19304.30 

26000 45000 25671.88 32039.4595 19304.30 

15000 33000 25671.88 32039.4595 19304.30 

14000 30000 25671.88 32039.4595 19304.30 

15000 35000 25671.88 32039.4595 19304.30 

18000 45000 25671.88 32039.4595 19304.30 

19000 40000 25671.88 32039.4595 19304.30 

13750 37000 25671.88 32039.4595 19304.30 

18000 45000 25671.88 32039.4595 19304.30 

 

�̅� =
∑ 𝒙𝒊

𝒏
𝒊=𝟏

𝒏
 =19171.88 

�̅� =
∑ 𝒙𝒊

𝒏
𝒊=𝟏

𝒏
 = 

∑ 𝒙𝒊
𝟏𝟎
𝒊=𝟏

𝟏𝟐
 =  32171.88 

�̿�=∑
𝒙𝒊

𝒎

𝒎
𝟏 = 

𝟓𝟏𝟑𝟒𝟑.𝟕𝟔

𝟐
 = 25671.88 

 

𝒉 = ∑ (𝒙𝒊 − �̿�)^𝟐𝒏
𝟏   =44690778448 
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�̂� =√
𝒉

𝒏−𝟏
 =√

𝟒𝟒𝟔𝟗𝟎𝟕𝟕𝟖𝟒𝟒𝟖

𝟑𝟐−𝟏
 =√

𝟒𝟒𝟔𝟗𝟎𝟕𝟕𝟖𝟒𝟒𝟖

𝟑𝟏
 = 12006.82 

 

�̂�𝒙 ̅ =
�̂�

√𝒏
 =

 𝟏𝟐𝟎𝟎𝟔.𝟖𝟐

√𝟐𝟒
 = 2122.5265 

UCL=�̿�+3�̂��̅� =25671.88+6367.5295=32039.4595 

LCL=�̿�-3�̂��̅� =19304.3 

 

 

Figure 11 ripest the X-chart control for example (3.5) 
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Example (3:6)  

Table 10 represents its Panel - X (Average Chart) 

𝑿𝒊𝟏 𝑿𝒊𝟐 𝑿𝒊𝟑 �̿� UCL LCL 

17000 37000 2500 18072.92 24525.2854 11620.555 

16000 45000 3000 18072.92 24525.2854 11620.555 

18000 45000 3000 18072.92 24525.2854 11620.555 

18000 33000 3000 18072.92 24525.2854 11620.555 

16000 15500 3000 18072.92 24525.2854 11620.555 

15000 35000 3000 18072.92 24525.2854 11620.555 

33000 10000 3000 18072.92 24525.2854 11620.555 

35000 12000 2000 18072.92 24525.2854 11620.555 

26000 45000 3000 18072.92 24525.2854 11620.555 

15000 33000 3500 18072.92 24525.2854 11620.555 

14000 30000 3000 18072.92 24525.2854 11620.555 

15000 35000 3000 18072.92 24525.2854 11620.555 

18000 45000 2500 18072.92 24525.2854 11620.555 

19000 40000 2500 18072.92 24525.2854 11620.555 

13750 37000 3000 18072.92 24525.2854 11620.555 

18000 45000 3000 18072.92 24525.2854 11620.555 

 

�̅� =
∑ 𝒙𝒊

𝒏
𝒊=𝟏

𝒏
 =19171.88 

�̅� =
∑ 𝒙𝒊

𝒏
𝒊=𝟏

𝒏
 = 

∑ 𝒙𝒊
𝟏𝟎
𝒊=𝟏

𝟏𝟐
 =  32171.88 

�̅� =
∑ 𝑿𝒊

𝒏
𝒊=𝟏

𝒏
 = 

∑ 𝑿𝒊
𝟏𝟎
𝒊=𝟏

𝟏𝟐
 =2875 

�̿�=∑
𝒙𝒊

𝒎

𝒎
𝟏 = 

𝟓𝟒𝟐𝟏𝟖.𝟕𝟔

𝟑
 = 18072.92 

𝒉 = ∑ (𝒙𝒊 − �̿�)^𝟐𝒏
𝟏   =10436010232 
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�̂� =√
𝒉

𝒏−𝟏
 =√

𝟏𝟎𝟒𝟑𝟔𝟎𝟏𝟎𝟐𝟑𝟐

𝟒𝟖−𝟏
 = 14901.09965 

�̂�𝒙 ̅ =
�̂�

√𝒏
 =

𝟏𝟒𝟗𝟎𝟏.𝟎𝟗𝟗𝟔𝟓

√𝟒𝟖
 = 2150.788474 

3�̂��̅� = 6452.365 

UCL=�̿�+3�̂��̅� = 18072.92 + 6452.365 = 24525.2854 

LCL=�̿�-3�̂��̅� =18072.92 - 6452.365 = 11620.555 

Table (𝟗)represents its panel of moving averages 

 

Figure 12 ripest the X-chart control for example (3.6) 

 

 

Figure 13 ripest the X-chart control for example (3.6) 
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 ەوختپ
 

تایبەتمەندیەکان بۆ کۆنترۆڵی کوالێتی بریتییە لە تاقیکردنەوەی یەکەکان و دیاریکردنی ئەگەر ئەوان لە ناو 

بەرهەمی کۆتایی بن. مەبەست لە تاقیکردنەوەکە دیاری کردنی هەر پێویستییەکە بۆ کرداری ڕاستکەرەوە لە 

پرۆسەی دروستکردن. لەم ڕاپۆرتەدا ئێمە مامەڵە لەگەڵ ئەو کێشانەدا دەکەین کە داوامان لێ دەکات تاقی 

ۆنتڕۆل نیەبکەینەوە ئەگەر داتاکانمان کۆنترۆل یان دەرەوەی ک . 

   (دروێنەی گەنم، فرۆشتنی بەنزین، فرۆشتنی دەرمان)


