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Abstract 

The laying hens industry is one of the more promising ones in the livestock industry. Generally speaking, the two factors 
that determine this business's success are its ability to achieve financial profit and productivity. The number and quality of 
egg production must be maximized in order to meet these two success criteria. The quantity value, or total amount of 
production, and the quality value show how successful the egg production process was. Farmers will experience financial 
difficulties if there is a high output percentage of eggs but poor quality eggs do not sell in the market. The Laying Hens 
Training Cage in Banyuasin Regency, South Sumatra Province, was the site of the data collecting. Secondary data on egg 
production from weeks 35 to 45 was received in 2020 from the Laying Hens Training Cages at SMK PP N Sembawa, 
Palembang, and used in this study. As the result, The EWMA control chart is obtained based on the generated control chart. 
One observation is out of control when Ȝ=0.3, L=3, and ܼ ଴  = 4936.1 are used. This indicates that the laying hens production 
data has not been statistically controlled using the EWMA control chart. In the meantime, the laying hens production data 
is statistically controlled using the LR EWMA control chart, which generates no data or observations outside the control 
bounds for Ȝ=0.3 and L=3, ߪ௑෠ ൌ Ͷ͹Ǥͻ and ߤ௑෠ ൌ Ͷͻ͵ͻǤ͵. 
 
Keywords : Control Charts, EWMA, LR EWMA, Laying Hens. 

1. Introduction 

The laying hens industry is one of the more promising ones in the livestock industry. Generally speaking, 
the two factors that determine this business's success are its ability to achieve financial profit and productivity. 
The number and quality of egg production must be maximized in order to meet these two success criteria. The 
quantity value, or total amount of production, and the quality value show how successful the egg production 
process was. Farmers will experience financial difficulties if there is a high output percentage of eggs but poor 
quality eggs do not sell in the market. Conversely, in the event where the production percentage is low but the 
quality is high, the farmer will still suffer financial losses. Because of this, efforts must be made to identify the 
root cause of the drop in egg production as soon as possible so that farmers are prepared for it. Greater losses 
can be prevented if this is executed correctly (PT Medion Ardhika Bhakti, 2021). The accomplishment of 
successful laying hen production in this instance represents the success of the production business unit. until so 
far, this success has only been evident through the attainment of payment targets, devoid of any comprehensive 
statistical analysis. Statistical quality control procedures must therefore be followed to guarantee that the 
production process operates reliably and in compliance with specifications. 

45

www.ijrp.orgIJRP 2024, 143(1), 45-56; doi:.10.47119/IJRP1001431220246092



One of technique for keeping an tabs on and managing a production process's quality is statistical quality 
control. Statistical quality control is the practice of monitoring and regulating a process's or product's quality 
using statistical techniques. Statistical quality control can be used in laying hen husbandry to track and enhance 
egg quality and the variables affecting egg output. Utilizing control charts to track important production 
variables or the quality attributes of laying hen production is one method of applying statistical quality control 
to laying hen production.  

Walter A. Shewhart invented the control chart, which became known as the Shewhart Control Chart, in 1924. 
One significant flaw in this Shewhart control chart is that it only utilizes data from the most recent sample, 
ignoring the information from earlier samples. As a result, slight changes in the process have less of an impact 
on the Shewhart control chart. Control charts that can identify minute changes in a process have been the subject 
of extensive research in recent years due to these issues. The Exponentially Weighted Moving Average 
(EWMA) control chart was one of the control charts suggested as a substitute for the Shewhart control chart. 
Compared to the Shewhart control chart, the EWMA control chart is more sensitive in identifying micro process 
alterations since it incorporates data from multiple samples. 

Control charts have undergone numerous transformations and modifications over time, leading to ever-
greater improvements. One of the methods used to achieve this is the link relative variable transformation 
technique, which makes the control chart more sensitive. The original process variable is changed by link 
relative variables such that it is relative to the mean. The relative position of an observation with relation to its 
mean is thus represented by the link relative. 

2. Research 

2.1. Exponentially Weighted Moving Average (EWMA) Control Chart 

Robert originally presented the Exponentially Weighted Moving Average (EWMA) control chart in 1959. 
The modest average shifts are found using the EWMA control chart (Montgomery, 2009). The definition of 
EWMA statistics is as follows: ܼ௜ ൌ ߣ ௜ܺ ൅ ሺͳ െ  ሻܼ௜ିଵ                                                                                                                                                     ሺͳሻߣ
With: 
 i   : period or subgroup i=1,2,3,…,m  
Zi  : EWMA value in relation to i  
Ȝ   : weight factor (from the EWMA), with a value of 0 < Ȝ<1 
Xi  : Sample to i 
Z0  : Starting point 

Zi description from equation (1) is as follows: ܼ௜ ൌ ߣ ௜ܺ ൅ ሺͳ െ ሻܼ௜ିଵ ൌߣ ߣ ௜ܺ ൅ ሺͳ െ ߣሻሾߣ ௜ܺିଵ ൅ ሺͳ െ ሻܼ௜ିଶሿ ൌߣ ߣ ௜ܺ ൅ ሺͳߣ െ ሻߣ ௜ܺିଵ ൅ ሺͳ െ  ሻଶܼ௜ିଶߣ
    ൌ ߣ ௜ܺ ൅ ሺͳߣ െ ሻߣ ௜ܺିଵ ൅ ሺͳ െ ߣሻଶሾߣ ௜ܺିଶ ൅ ሺͳ െ  ሻܼ௜ିଷሿߣ
    ൌ ߣ ௜ܺ ൅ ሺͳߣ െ ሻߣ ௜ܺିଵ ൅ ሺͳߣ െ ሻଶߣ ௜ܺିଶ ൅ ሺͳ െ  ሻଷܼ௜ିଷ                                                                                     ሺʹሻߣ

The upper control limit (UCL), lower control limit (LCL), and center line (CL) are the three main lines on 
the EWMA control chart, as they are on most control charts. The line in the center line (CL) of the control 
chart, stands for the target value or average value of the manufacturing process. The center line of the EWMA 
control chart is at Z0. If the plot point of the EWMA value is outside of the LCL or above the UCL, it is 
considered out of control.  

The EWMA control chart is then used to establish the upper control limit (UCL) and lower control limit 
(LCL), with L serving as the control limit's width and displayed as follows: ܷܮܥ ൌ ܼ଴ ൅ ௓೔ߪܮ  
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ൌ ܼ଴ ൅ ଶሺͳߪߣඨܮ െ ሺͳ െ ʹሻଶ௜ሻߣ െ ߣ  
ൌ ܼ଴ ൅ ඨߪܮ ʹߣ െ ߣ ሾͳ െ ሺͳ െ ܮܥܮ ሻଶ௜ሿ                                                                                                                         ሺ͵ሻߣ ൌ ܼ଴ െ  ௓೔ߪܮ
ൌ ܼ଴ െ ඨߪܮ ʹߣ െ ߣ ሾͳ െ ሺͳ െ  ሻଶ௜ሿ                                                                                                                         ሺͶሻߣ

2.2. Link Relative Exponentially Weighted Moving Average (LR EWMA) Control Chart 

Each data point is represented as the cumulative total of the relative differences between the actual data 
point and the intended mean value on a Link Relative EWMA (LR EWMA) control chart. The relative link 
variables can be defined as follows by taking into consideration ௜̱ܺܰሺߤ௑ǡ  ௑ are taken toߪ ௑ andߤ ௑ሻ, whereߪ
be known and positive (Faisal et al., 2018): 

௜ܻ ൌ ۔ە
ۓ ௜ܺߤ௫  ݂݅ ௜ܺ ൒ ௫െߤ ௫ܺ௜ߤ  ݂݅ ௜ܺ ൏ ௫ۙۘߤ

ۗ ݅ ݁ݎ݄݁ݓ  ൌ ͳǡ ʹǡ ͵                                                                                                                 ሺͶሻ 

where sample number i is involved. Yi depends on the process average and compares each observation to the 
process average, which is determined from the initial process observations. Then, Yi can be defined as a variable 
whose purpose is to indicate the direction of observations with respect to the process average. 

Next, by employing Yi to define the transformation variable ෠ܺ௜ as a target utilizing the following equation 
in a more focused form: ෠ܺ௜ ൌ ܽ ൅ ܾ ௜ܻ                                                                                                                                                                          ሺͷሻ  

Where, assumed ܽ ൌ ܾ ௑ andߤ ൌ ටଶగ  ௑ߪ

The previously stated model's mean and standard deviation are denoted by the symbols ߤ௑෠  and ߪ௑෠ , 
respectively. Utilizing  ߪ௑෠  derived from: ߪ௑෠ଶ ൌ ሺܽݎܸܽ ൅ ܾ ௜ܻሻ                                                                                                                                                             ሺ͸ሻ 
Where: ߪ௑෠ଶ ൌ ሾܽܧ ൅ ܾܻ െ ሺܽܧ ൅ ܾܻሻሿଶ ൌ ܽൣܧ ൅ ܾܻ െ ൫ܧሺܽሻ ൅ ሺܾܻሻ൯൧ଶ ൌܧ ሾܽܧ ൅ ܾܻ െ ܽ െ ሺܾܻሻሿଶ ൌܧ ሾܾܻܧ െ ሺܾܻሻሿଶ ൌܧ ൫ܻܾൣܧ െ ሺܻሻ൯൧ଶ ൌܧ ܧ ቂܾଶ൫ܻ െ ሺܻሻ൯ଶቃ ൌܧ ൫ܻܧሺܾଶሻܧ െ ሺܻሻ൯ଶ ൌܧ ܾଶܧ൫ܻ െ ሺܻሻ൯ଶ ൌܧ ܾଶܸܽݎሺܻሻ ൌ ܾଶߪ௒ଶ                                                                                                                                                                             ሺ͹ሻ 

Therefore, the following plot data are present in the suggested LR EWMA control chart: ܼ௜ ൌ ߣ ෠ܺ௜ ൅ ሺͳ െ  ሻܼ௜ିଵ                                                                                                                                                     ሺͺሻߣ
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When the following definitions apply to ܼ଴ ൌ ௑෠ߤ   and the control limits: ܷܮܥ ൌ ௑෠ߤ  ൅ ௑෠ඨߪܮ ʹߣ െ ߣ ሾͳ െ ሺͳ െ  ሻଶ௜ሿ                                                                                                                     ሺͻሻߣ

ܮܥܮ ൌ ௑෠ߤ െ ௑෠ߪܮ ඨ ʹߣ െ ߣ ሾͳ െ ሺͳ െ  ሻଶ௜ሿ                                                                                                                    ሺͳͲሻߣ

3. Study on Case 

3.1. Data Sources and Research Variables 
The Laying Hens Training Cage in Banyuasin Regency, South Sumatra Province, was the site of the data 

collecting. Secondary data on egg production from weeks 35 to 45 was received in 2020 from the Laying Hens 
Training Cages at SMK PP N Sembawa, Palembang, and used in this study. The production of eggs by each 
chicken or variable x, is the one employed in this study with days expressed in units. Data on egg production 
for weeks 35 through 45 are as follows: 

Table. 1. Data on egg production for weeks 35 through 45 
No. Week Quantity of Egg Production No. Week Quantity of Egg Production 
1 35 4961 40 40 4932 
2 35 4946 41 40 4928 
3 35 4924 42 40 4983 
4 35 4974 43 41 4991 
5 35 4976 44 41 4887 
6 35 4850 45 41 4918 
7 35 4877 46 41 4907 
8 36 4805 47 41 4880 
9 36 5045 48 41 4879 
10 36 4920 49 41 4922 
11 36 4910 50 42 4974 
12 36 4913 51 42 4960 
13 36 4955 52 42 4998 
14 36 4943 53 42 4928 
15 37 4845 54 42 4963 
16 37 4962 55 42 5028 
17 37 4952 56 42 4958 
18 37 4834 57 43 4933 
19 37 4944 58 43 4965 
20 37 5028 59 43 4961 
21 37 4957 60 43 4952 
22 38 4996 61 43 4876 
23 38 4988 62 43 4931 
24 38 4912 63 43 4941 
25 38 4955 64 44 4952 
26 38 4950 65 44 4950 
27 38 4975 66 44 4880 
28 38 4978 67 44 4965 
29 39 4901 68 44 5037 
30 39 4780 69 44 4969 
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31 39 4857 70 44 5121 
32 39 4867 71 45 4832 
33 39 4827 72 45 4990 
34 39 4921 73 45 5012 
35 39 4921 74 45 4929 
36 40 4794 75 45 5058 
37 40 4888 76 45 4999 
38 40 4873 77 45 4956 
39 40 4932    

3.2. Analysis Step 

The following steps were taken in response to the research objectives: 
1. Create an EWMA control chart using the data on chicken egg production from weeks 35 to 45 by following 

these steps: 
a. Ascertain the value of the weighting constant Ȝ, which 0 < Ȝ< 1. 
b. Determines Zi the plot points. 
c. Control Limit Calculation (UCL and LCL) 

2. Create an EWMA control chart using the data on chicken egg production from weeks 35 to 45 by 
following these steps: 
a. Determines Yi Values. 
b. Ascertain the value ܽ ൌ ܾ ଴ andߤ ൌ ͲǤͺ ൈ  .ߪ
c. Determines ෠ܺ௜ ൌ ܽ ൅ ܾ ௜ܻ values. 
d. Ascertain the value of the weighting constant Ȝ, which 0 < Ȝ< 1. 
e. Determine the plot point Zi using the data in ෠ܺ௜. 
f. Control Limit Calculation (UCL and LCL) 

4. Result 

4.1. Exponentially Weighted Moving Average (EWMA) Control Chart 

Determining the starting value of EWMA Z0 is the first step in creating an EWMA control chart. The average 
value can be used to determine Z0 beginning value on the EWMA control chart, just like it can with CUSUM. 
ȝ0 = Z0 = 4936.1 is the target value, which can be defined as the beginning value of EWMA. The creation of an 
EWMA control chart requires the use of Ȝ and L. Plot points from the EWMA are found using the Ȝ value, also 
known as the EWMA weight factor, while the EWMA's boundaries are found using the L value. The CL value, 
which is CL = ȝ0 = 4936.1, is fixed. Each set of data will have a distinct LCL and UCL. 

The value of Zi can be determined by utilizing the following equation with Ȝ=0.3 and L=3: ܼ௜ ൌ ߣ ௜ܺ ൅ ሺͳ െ ሻܼ௜ିଵ ܼଵߣ ൌ ߣ ଵܺ ൅ ሺͳ െ ሻܼ଴ ൌߣ ͲǤ͵ ൈ Ͷͻ͸ͳ ൅ ሺͳ െ ͲǤ͵ሻ ൈ Ͷͻ͸͵Ǥͳ ൌ ͶͻͶ͵Ǥͷ͹ ܼଶ ൌ ଶܺߣ ൅ ሺͳ െ ሻܼଵ ൌߣ ͲǤ͵ ൈ ͶͻͶ͸ ൅ ሺͳ െ ͲǤ͵ሻ ൈ ͶͻͶ͵Ǥͷ͹ ൌ ͶͻͶͶǤ͵ͳ ܼଷ ൌ ଷܺߣ ൅ ሺͳ െ ሻܼଶ ൌߣ ͲǤ͵ ൈ ͶͻʹͶ ൅ ሺͳ െ ͲǤ͵ሻ ൈ ͶͻͶͶǤ͵ͳ ൌ Ͷͻ͵ͺǤʹʹ ܼସ ൌ ସܺߣ ൅ ሺͳ െ  ሻܼଷߣ
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ൌ ͲǤ͵ ൈ Ͷͻ͹Ͷ ൅ ሺͳ െ ͲǤ͵ሻ ൈ Ͷͻ͵ͺǤʹʹ ൌ ͶͻͶͺǤͻͷ ܼହ ൌ ହܺߣ ൅ ሺͳ െ ሻܼସ ൌߣ ͲǤ͵ ൈ Ͷͻ͹͸ ൅ ሺͳ െ ͲǤ͵ሻ ൈ ͶͻͶͺǤͻͷ ൌ Ͷͻͷ͹ǤͲ͹ ڭ ܼ଻଻ ൌ ଻଻ܺߣ ൅ ሺͳ െ ሻܼ଻଺ ൌߣ ͲǤ͵ ൈ Ͷͻͷ͸ ൅ ሺͳ െ ͲǤ͵ሻ ൈ ͶͻͻͷǤͲ͹ ൌ Ͷͻͺ͵Ǥ͵ͷ 
This computation is done for every Zi up to Z77. Table 2 displays the overall Zi  value calculation findings. 

The Zi value will be obtained, and the EWMA control chart will be used to calculate the control limit value. 
The equation (3) can be used to calculate UCL. 
When i = 1, ܷܮܥ ൌ ܼ଴ ൅ ඨߪܮ ʹߣ െ ߣ ሾͳ െ ሺͳ െ  ሻଶ௜ሿߣ

ൌ Ͷͻ͵͸Ǥͳ ൅ ͵ ൈ ͸ͳǤ͵ඨ ͲǤ͵ʹ െ ͲǤ͵ ሾͳ െ ሺͳ െ ͲǤ͵ሻଶൈଵሿ ൌ ͶͻͻͳǤʹ͹ 
Using the same computational technique, the UCL value for i = 2,3,77,ڮ is determined and shown in Table 

2. Next, equation (4) is used in the calculation to obtain the LCL value. 
When i = 1, ܮܥܮ ൌ ܼ଴ െ ඨߪܮ ʹߣ െ ߣ ሾͳ െ ሺͳ െ  ሻଶ௜ሿߣ

ൌ Ͷͻ͵͸Ǥͳ െ ͵ ൈ ͸ͳǤ͵ඨ ͲǤ͵ʹ െ ͲǤ͵ ሾͳ െ ሺͳ െ ͲǤ͵ሻଶൈଵሿ ൌ ͶͺͺͲǤͻ͵ 
Using the same computational technique, the UCL value for i = 2,3,77,ڮ is determined and shown in Table 

2 as follows: 
Table. 2. EWMA Plot Values for Control Chart 

n Xi Zi UCL LCL n Xi Zi UCL LCL 
1 4961 4943.58 4991.28 4880.95 40 4932 4902.28 5013.37 4858.87 
2 4946 4944.31 5003.46 4868.78 41 4928 4909.99 5013.37 4858.87 
3 4924 4938.22 5008.68 4863.55 42 4983 4931.90 5013.37 4858.87 
4 4974 4948.95 5011.11 4861.13 43 4991 4949.63 5013.37 4858.87 
5 4976 4957.07 5012.27 4859.97 44 4887 4930.84 5013.37 4858.87 
6 4850 4924.95 5012.83 4859.40 45 4918 4926.99 5013.37 4858.87 
7 4877 4910.56 5013.10 4859.13 46 4907 4920.99 5013.37 4858.87 
8 4805 4878.89 5013.24 4859.00 47 4880 4908.69 5013.37 4858.87 
9 5045 4928.73 5013.30 4858.93 48 4879 4899.79 5013.37 4858.87 
10 4920 4926.11 5013.34 4858.90 49 4922 4906.45 5013.37 4858.87 
11 4910 4921.28 5013.35 4858.88 50 4974 4926.71 5013.37 4858.87 
12 4913 4918.79 5013.36 4858.87 51 4960 4936.70 5013.37 4858.87 
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13 4955 4929.65 5013.36 4858.87 52 4998 4955.09 5013.37 4858.87 
14 4943 4933.66 5013.36 4858.87 53 4928 4946.96 5013.37 4858.87 
15 4845 4907.06 5013.37 4858.87 54 4963 4951.77 5013.37 4858.87 
16 4962 4923.54 5013.37 4858.87 55 5028 4974.64 5013.37 4858.87 
17 4952 4932.08 5013.37 4858.87 56 4958 4969.65 5013.37 4858.87 
18 4834 4902.66 5013.37 4858.87 57 4933 4958.65 5013.37 4858.87 
19 4944 4915.06 5013.37 4858.87 58 4965 4960.56 5013.37 4858.87 
20 5028 4948.94 5013.37 4858.87 59 4961 4960.69 5013.37 4858.87 
21 4957 4951.36 5013.37 4858.87 60 4952 4958.08 5013.37 4858.87 
22 4996 4964.75 5013.37 4858.87 61 4876 4933.46 5013.37 4858.87 
23 4988 4971.73 5013.37 4858.87 62 4931 4932.72 5013.37 4858.87 
24 4912 4953.81 5013.37 4858.87 63 4941 4935.20 5013.37 4858.87 
25 4955 4954.17 5013.37 4858.87 64 4952 4940.24 5013.37 4858.87 
26 4950 4952.92 5013.37 4858.87 65 4950 4943.17 5013.37 4858.87 
27 4975 4959.54 5013.37 4858.87 66 4880 4924.22 5013.37 4858.87 
28 4978 4965.08 5013.37 4858.87 67 4965 4936.45 5013.37 4858.87 
29 4901 4945.86 5013.37 4858.87 68 5037 4966.62 5013.37 4858.87 
30 4780 4896.10 5013.37 4858.87 69 4969 4967.33 5013.37 4858.87 
31 4857 4884.37 5013.37 4858.87 70 5121 5013.43 5013.37 4858.87 
32 4867 4879.16 5013.37 4858.87 71 4832 4959.00 5013.37 4858.87 
33 4827 4863.51 5013.37 4858.87 72 4990 4968.30 5013.37 4858.87 
34 4921 4880.76 5013.37 4858.87 73 5012 4981.41 5013.37 4858.87 
35 4921 4892.83 5013.37 4858.87 74 4929 4965.69 5013.37 4858.87 
36 4794 4863.18 5013.37 4858.87 75 5058 4993.38 5013.37 4858.87 
37 4888 4870.63 5013.37 4858.87 76 4999 4995.07 5013.37 4858.87 
38 4873 4871.34 5013.37 4858.87 77 4956 4983.35 5013.37 4858.87 
39 4932 4889.54 5013.37 4858.87      

The laying hens production data's EWMA control chart is then shown as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. EWMA Control Chart 
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UCL= 5013.4 and LCL= 4858.8 were produced by controlling the average process with the EWMA control 
chart and a weighting of 0.3. Figure 1 has all the information. The control chart can be read as an EWMA 
control chart with a weighting of 0.3 that is not yet statistically controlled because it reveals that 1 observation 
is out of the control. 

4.2. Link Relative Exponentially Weighted Moving Average (LR EWMA) Control Chart 

The data is initially modified to obtain the values before figuring out the necessary parameter values ܽ ൌߤ௫ ൌ Ͷͻ͵ͻǤ͵, ܾ ൌ ටଶగ ௫ߪ ൌ ͲǤͺ ൈ Ͷ͹Ǥͻ ൌ ͵ͺǤ͵ʹ and ෠ܺ௜ ൌ Ͷͻ͵ͻǤ͵ ൅ ͵ͺǤ͵ʹ ௜ܻ. The ෠ܺ௜  value will be used to 

determine plot points and control limits on the LR EWMA control chart when it has been determined. The 

value of ෠ܺ௜  can be found as shown in the table below: 

Table. 3. ࢄ෡࢏ and ࢏ࢅ Values ࢄ ࢏ࢅ ࢏ࢄ ࢏෡ ෡ࢄ ࢏ࢅ ࢏ࢄ ࢏ ࢏  ࢏
1 4961 1.010 4985.402 40 4946 1.002 4887.038 
2 4946 1.006 4985.253 41 4924 1.009 4886.998 
3 4924 1.016 4886.958 42 4974 1.008 4985.620 
4 4974 1.036 4985.531 43 4976 -1.008 4985.700 
5 4976 1.024 4985.551 44 4850 1.001 4886.586 
6 4850 1.016 4886.208 45 4877 1.000 4886.899 
7 4877 1.022 4886.485 46 4805 1.005 4886.788 
8 4805 1.005 4885.741 47 5045 1.006 4886.515 
9 5045 1.023 4986.236 48 4920 -1.010 4886.505 
10 4920 1.011 4886.919 49 4910 -1.035 4886.939 
11 4910 1.022 4886.818 50 4913 -1.019 4985.531 
12 4913 1.012 4886.848 51 4955 -1.017 4985.392 
13 4955 1.008 4985.342 52 4943 -1.025 4985.769 
14 4943 1.015 4985.223 53 4845 -1.006 4886.998 
15 4845 1.001 4886.157 54 4962 -1.006 4985.422 
16 4962 1.019 4985.412 55 4952 -1.032 4986.067 
17 4952 1.010 4985.312 56 4834 -1.013 4985.372 
18 4834 1.007 4886.043 57 4944 -1.016 4887.048 
19 4944 1.000 4985.233 58 5028 -1.004 4985.442 
20 5028 1.002 4986.067 59 4957 -1.004 4985.402 
21 4957 -1.001 4985.362 60 4996 -1.004 4985.312 
22 4996 -1.005 4985.750 61 4988 1.007 4886.475 
23 4988 1.005 4985.670 62 4912 1.008 4887.028 
24 4912 1.005 4886.838 63 4955 -1.013 4985.203 
25 4955 -1.021 4985.342 64 4950 -1.006 4985.312 
26 4950 -1.015 4985.293 65 4975 -1.009 4985.293 
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27 4975 -1.030 4985.541 66 4978 -1.014 4886.515 
28 4978 1.019 4985.571 67 4901 -1.014 4985.442 
29 4901 -1.006 4886.728 68 4780 -1.006 4986.157 
30 4780 -1.008 4885.478 69 4857 1.005 4985.481 
31 4857 -1.007 4886.280 70 4867 1.002 4986.991 
32 4867 1.001 4886.383 71 4827 1.010 4886.023 
33 4827 -1.001 4885.971 72 4921 -1.004 4985.690 
34 4921 -1.022 4886.929 73 4921 1.003 4985.908 
35 4921 1.003 4886.929 74 4794 1.016 4887.008 
36 4794 1.000 4885.625 75 4888 1.002 4986.365 
37 4888 -1.024 4886.596 76 4873 -1.003 4985.779 
38 4873 -1.001 4886.444 77 4932 1.003 4985.352 
39 4932 1.016 4887.038     

Next, using Ȝ = 0.3 and L = 3, the value of ܼ௜ will be computed using the following equation to generate an 
LR EWMA control chart: ܼ௜ ൌ ߣ ෠ܺ௜ ൅ ሺͳ െ ሻܼ௜ିଵ ܼଵߣ ൌ ߣ ෠ܺଵ ൅ ሺͳ െ ሻܼ଴ ൌߣ ͲǤ͵ ൈ ͶͻͺͷǤͶ ൅ ሺͳ െ ͲǤ͵ሻ ൈ Ͷͻ͵ͻǤ͵ ൌ Ͷͻͷ͵Ǥͳ͵ 

We perform the same procedure for ܼ ଶthrough ܼ ଻଻. Table 3 displays the overall ܼ ௜ value calculation findings. 
Following the ܼ௜ value's determination, the control limit value will be computed using the EWMA control 
chart's values of ߪ௑෠ ൌ Ͷ͹Ǥͻ and ߤ௑෠ ൌ Ͷͻ͵ͻǤ͵. The following equation can be used to determine UCL. 
When i = 1, ܷܮܥ ൌ ௑෠ߤ ൅ ௑෠ඨߪܮ ʹߣ െ ߣ ሾͳ െ ሺͳ െ  ሻଶ௜ሿߣ
        ൌ Ͷͻ͵ͻǤ͵ ൅ ͵ ൈ ͶͻǤ͹ට ଴Ǥଷଶି଴Ǥଷ ሾͳ െ ሺͳ െ ͲǤ͵ሻଶൈଵሿ 
        ൌ ͶͻͺͶǤͲ͵ 

Using the same computational technique, the UCL value for i = 2,3,77,ڮ is determined and shown in Table 
4. Next, calculation to obtain the LCL value. 
When i = 1, ܮܥܮ ൌ ௑෠ߤ െ ௑෠ߪܮ ඨ ʹߣ െ ߣ ሾͳ െ ሺͳ െ  ሻଶ௜ሿߣ
        ൌ Ͷͻ͵ͻǤ͵ െ ͵ ൈ ͶͻǤ͹ට ଴Ǥଷଶି଴Ǥଷ ሾͳ െ ሺͳ െ ͲǤ͵ሻଶൈଵሿ 
        ൌ ͶͺͻͶǤͷ͹ 

Using the same computational technique, the UCL value for i = 2,3,77,ڮ is determined and shown in Table 
4 as follows: 

Table. 4. LR EWMA Plot Values for Control Chart 
n ࢄ෡ ෡ࢄ Zi UCL LCL n ࢏  Zi UCL LCL ࢏
1 4985.40 4953.13 4984.05 4894.54 40 4887.04 1466.11 5001.96 4876.63 
2 4985.25 1530.38 4993.93 4884.67 41 4887.00 1466.10 5001.96 4876.63 
3 4886.96 1466.09 4998.16 4880.43 42 4985.62 1495.69 5001.96 4876.63 
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n ࢄ෡ ෡ࢄ Zi UCL LCL n ࢏  Zi UCL LCL ࢏
4 4985.53 1495.66 5000.13 4878.46 43 4985.70 1495.71 5001.96 4876.63 
5 4985.55 1495.67 5001.07 4877.52 44 4886.59 1465.98 5001.96 4876.63 
6 4886.21 1465.86 5001.53 4877.06 45 4886.90 1466.07 5001.96 4876.63 
7 4886.48 1465.95 5001.75 4876.84 46 4886.79 1466.04 5001.96 4876.63 
8 4885.74 1465.72 5001.86 4876.73 47 4886.52 1465.95 5001.96 4876.63 
9 4986.24 1495.87 5001.91 4876.68 48 4886.51 1465.95 5001.96 4876.63 

10 4886.92 1466.08 5001.94 4876.65 49 4886.94 1466.08 5001.96 4876.63 
11 4886.82 1466.05 5001.95 4876.64 50 4985.53 1495.66 5001.96 4876.63 
12 4886.85 1466.05 5001.96 4876.64 51 4985.39 1495.62 5001.96 4876.63 
13 4985.34 1495.60 5001.96 4876.63 52 4985.77 1495.73 5001.96 4876.63 
14 4985.22 1495.57 5001.96 4876.63 53 4887.00 1466.10 5001.96 4876.63 
15 4886.16 1465.85 5001.96 4876.63 54 4985.42 1495.63 5001.96 4876.63 
16 4985.41 1495.62 5001.96 4876.63 55 4986.07 1495.82 5001.96 4876.63 
17 4985.31 1495.59 5001.96 4876.63 56 4985.37 1495.61 5001.96 4876.63 
18 4886.04 1465.81 5001.96 4876.63 57 4887.05 1466.11 5001.96 4876.63 
19 4985.23 1495.57 5001.96 4876.63 58 4985.44 1495.63 5001.96 4876.63 
20 4986.07 1495.82 5001.96 4876.63 59 4985.40 1495.62 5001.96 4876.63 
21 4985.36 1495.61 5001.96 4876.63 60 4985.31 1495.59 5001.96 4876.63 
22 4985.75 1495.72 5001.96 4876.63 61 4886.47 1465.94 5001.96 4876.63 
23 4985.67 1495.70 5001.96 4876.63 62 4887.03 1466.11 5001.96 4876.63 
24 4886.84 1466.05 5001.96 4876.63 63 4985.20 1495.56 5001.96 4876.63 
25 4985.34 1495.60 5001.96 4876.63 64 4985.31 1495.59 5001.96 4876.63 
26 4985.29 1495.59 5001.96 4876.63 65 4985.29 1495.59 5001.96 4876.63 
27 4985.54 1495.66 5001.96 4876.63 66 4886.52 1465.95 5001.96 4876.63 
28 4985.57 1495.67 5001.96 4876.63 67 4985.44 1495.63 5001.96 4876.63 
29 4886.73 1466.02 5001.96 4876.63 68 4986.16 1495.85 5001.96 4876.63 
30 4885.48 1465.64 5001.96 4876.63 69 4985.48 1495.64 5001.96 4876.63 
31 4886.28 1465.88 5001.96 4876.63 70 4986.99 1496.10 5001.96 4876.63 
32 4886.38 1465.91 5001.96 4876.63 71 4886.02 1465.81 5001.96 4876.63 
33 4885.97 1465.79 5001.96 4876.63 72 4985.69 1495.71 5001.96 4876.63 
34 4886.93 1466.08 5001.96 4876.63 73 4985.91 1495.77 5001.96 4876.63 
35 4886.93 1466.08 5001.96 4876.63 74 4887.01 1466.10 5001.96 4876.63 
36 4885.63 1465.69 5001.96 4876.63 75 4986.37 1495.91 5001.96 4876.63 
37 4886.60 1465.98 5001.96 4876.63 76 4985.78 1495.73 5001.96 4876.63 
38 4886.44 1465.93 5001.96 4876.63 77 4985.35 1495.61 5001.96 4876.63 
39 4887.04 1466.11 5001.96 4876.63      
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The laying hens production data's EWMA control chart is then shown as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. LR EWMA Control Chart 
Figure 8 displays the use of the LR EWMA control chart with a weighting of 0.3 to regulate the average 

phase I production process for laying hens. The values of UCL = 5001.9 and LCL = 4876.7, with a maximum 
LR EWMA value of 4977.2 and a minimum LR EWMA value of 4887.7, are shown in this figure. In order to 
consider the process statistically controlled, the control chart must demonstrate that no data exceeds the control 
limits. 

 
5. Conclusions 

 
The EWMA control chart is obtained based on the generated control chart. One observation is out of control 

when Ȝ=0.3, L=3, and ܼ଴  = 4936.1 are used. This indicates that the laying hens production data has not been 
statistically controlled using the EWMA control chart. In the meantime, the laying hens production data is 
statistically controlled using the LR EWMA control chart, which generates no data or observations outside the 
control bounds for Ȝ=0.3 and L=3, ߪ௑෠ ൌ Ͷ͹Ǥͻ and ߤ௑෠ ൌ Ͷͻ͵ͻǤ͵. 
 
Refernces 
 
Engmann, G. M., & Han, D. (2022). The optimized CUSUM and EWMA multi-charts for jointly detecting a 

range of mean and variance change. Journal of Applied Statistics, 49(6), 1540–1558. 
https://doi.org/10.1080/02664763.2020.1870670 

Faisal, M., Zafar, R. F., Abbas, N., Riaz, M., & Mahmood, T. (2018). A modified CUSUM control chart for 
monitoring industrial processes. Quality and Reliability Engineering International, 34(6), 1045–1058. 
https://doi.org/10.1002/qre.2307 

Hawkins, D. M., & Wu, Q. (2014). The CUSUM and the EWMA head-to-head. Quality Engineering, 26(2), 
215–222. https://doi.org/10.1080/08982112.2013.817014 

Hussain, S., Wang, X., Ahmad, S., & Riaz, M. (2020). On a class of mixed EWMA-CUSUM median control 
charts for process monitoring. Quality and Reliability Engineering International, 36(3), 910–946. 
https://doi.org/10.1002/qre.2608 

Montgomery, D. C. (2009). Introduction to Statistical Quality Control. 

PT Medion Ardhika Bhakti. (2021). Produksi Telur dan Problematikanya. Diakses pada 14 Januari. 
https://www.medion.co.id/produksi-telur-dan-problematikanya/ 

55

www.ijrp.org

Ardiansyah Abubakar, S.Pd., M.Si / International Journal of Research Publications (IJRP.ORG)



Rosa Lakus, D., Pizzolato, M., de Medeiros Albano, F., & Langer Menin, P. (2022). Shewhart, CUSUM and 
EWMA Control Charts: A Comparative Study on Intermediate Check of Balances. Mapan - Journal of 
Metrology Society of India, 37(2), 453–464. https://doi.org/10.1007/s12647-021-00511-8 

Sulaiman, D., Irwani, N., Maghfiroh, K., Politeknik, J. P., Lampung, N., Soekarno, J., No, H., & Lampung, R. 
B. (2019). Produktivitas Ayam Petelur Strain Isa Brown Pada Umur 24-28 Minggu Production Activities 
of Isa Brown Strain Chicken At The Age 24-28 Weeks. Jurnal Peternakan Terapan, 1(1), 26–31. 

Tamzil, M. H., & Indarsih, B. (2020). Profil Peternakan Ayam Ras Petelur dan Analisa Faktor Pemicu Belum 
Tercapainya Swasembada Telur Konsumsi di Nusa Tenggara Barat. Jurnal Ilmu Dan Teknologi 
Peternakan Indonesia (JITPI) Indonesian Journal of Animal Science and Technology), 6(1), 1–9. 
https://doi.org/10.29303/jitpi.v5i2.61 

Wijayanti, D. T., Helmi, & Imro’ah, N. (2020). Perbandingan Kinerja Peta Kendali Cumulative Sum Dan Peta 
Kendali Exponentially Weighted Moving Average. Bimasterௗ: Buletin Ilmiah Matematika, Statistika Dan 
Terapannya, 9(4), 549–558. https://doi.org/10.26418/bbimst.v9i4.43367 

 

56

www.ijrp.org

Ardiansyah Abubakar, S.Pd., M.Si / International Journal of Research Publications (IJRP.ORG)


