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INTRODUCTION  
The history of nata de coco, originally nata 

de coco was discovered in 1949 by a Filipino 
chemist who worked for the National Coconut 
Corporation. Production of nata de coco 
began in 1954, then optimized in 1970 through 
the efforts of a team of microbiologists. Nata 
de coco in Spanish means cream of coconut. 
In Indonesia, nata de coco is often referred to 
as coconut juice. Most of the processing of 
nata de coco in Indonesia is a home industry 
with pineapple as raw material or often called 
nata de pina. Nata de coco is a cellulose 
compound (dietary fiber) made from coconut 
water by a fermentation process using 
microbes, called nata seeds (Lestari, 2015). In 
the industrial sector, nata de coco is a type of 
soft drink because it contains 98% water. In 
addition, nata de coco is made with the 
addition of a sweetener solution and then 
packaged in such a way. Nata de coco is sold 
not only in the domestic market, but also in 
Europe, Japan, the United States, and Middle 
Eastern countries. Domestic market demand 
for nata de coco usually increases 

dramatically during Christmas, Eid, New Year, 
and other important events.  

PT Shenovia is a business entity that 
oversees housewives in managing nata de 
coco according to company standards that 
have been set, then distributed to the market. 
PT Shenovia is located in the Ciasem area, 
Subang. The nata de coco product produced 
by PT Shenovia is not inferior to branded 
products already circulating in the market. 
Nata de coco produced by PT Shenovia has 
spread to several cities in West Java and has 
begun to spread to several other provinces. 
PT Shenovia continues to increase production 
and expand its marketing network. 
Competition in the business world is 
increasing sharply and can lead to a decline in 
sales of nata de coco if the strategy is not 
managed properly. One of the important 
factors that must be the main focus is the 
availability of raw materials. In planning the 
amount of production there are several 
methods that can be used, one of which is 
using the forecasting method (Panday, 2019). 

On this occasion, a study will be conducted 
on the sales volume of PT Shenovia as a 
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distributor of nata de coco. Forecasting is 
done using three methods in the time series 
analysis, namely the least square method, the 
moving average method, and the semi-
average method. These three methods are 
used to choose which forecasting model 
seems appropriate for forecasting PT 
Shenovia's sales volume. In problem solving 
planning, it is necessary to pay attention to the 
root of the problem to think of ways to solve it 
(Sudiantini & Dewi Shinta, 2018). 

The formulation of the problem in this study 
is whether there is an influence in sales 
forecasting on PT Shenovia as a producer or 
company that produces nata de coco? 

Based on the theoretical explanation 
above, PT Shenovia really needs a forecasting 
method to predict sales and secure 
production, as well as planning guidance by 
management. Good and accurate planning 
can minimize excessive costs and reduce 
costs. With a little effort, this will affect the 
profits to be achieved higher. Too much 
inventory will cause an increase in inventory 
costs, while too little inventory will result in 
increased costs and excessive ordering 
frequency (Panday et al., 2020). Therefore, 
the authors are interested in conducting 
research related to sales forecasts of nata de 
coco with the title "Forecasting Analysis in 
Sales of Nata De Coco Products to PT 
Shenovia Using Least Square, Moving 
Average, and Semi Average Methods". The 
results of this study can also be used by PT 
Shenovia executives to improve performance 
and satisfaction, as well as create quality 
products.  
 

LITERATURE REVIEW 
Nata de Coco   

Nata de coco is a processed product with 
the main content of coconut water which is 
fermented with Acetobacter xylinum bacteria. 
Nata de coco is a transparent white jelly which 
is a dessert with a chewy texture. Nata de 
coco is a healthy food with high fiber but low in 
calories. Nata de coco has health benefits 
such as lowering cholesterol, lowering blood 
sugar in diabetics, and controlling weight 
(preventing obesity).  
 

Forecasting  
Forecasting is an activity or business that 

uses empirical or historical data to find out 
what will happen (events) in the future for a 
particular object. To be able to predict, predict 
or predict something (the value of a variable) 
in the future, past data is needed 

(Permatasari, 2019). While forecasting activity 
is a business function that predicts sales and 
use of a product so as to produce the right 
amount of product. Time series analysis and 
forecasting are used by managers to predict 
events that are used to make decisions based 
on patterns that have occurred in the past, 
thus making the forecasts produced more 
accurate. The conclusion of sales forecasting 
according to (Wijayanti & Sc, 2003) is an 
estimate of future sales under certain 
circumstances and is based on data that has 
occurred in the previous year (Sudiantini et al., 
2019). 

The advantages of forecasting methods in 
the business world are accurate and 
professional results. In various businesses, 
such as the production of products and 
services, it is important to plan and monitor so 
that it will be easier for the business to move 
forward. According to (Helmiah & Dahriansah, 
2020), there are two forecasting techniques. 
Qualitatively, namely an evaluation method 
that emphasizes one's opinion 
(judgment).Quantitatively, namely an 
evaluation method that emphasizes numerical 
calculations using various statistical methods. 
The approach used to generate forecasts has 
a significant impact on forecasting results.  
 

Sales  
According to (Muqtadiroh, 2015) sales is 

an integrated effort to develop a strategic plan 
that is directed at satisfying the needs and 
desires of buyers. Therefore, it can be 
concluded that selling is an activity between 
the seller and the buyer in the form of a 
product or service in which the company seeks 
profit or profit and the buyer receives the 
appropriate price. There are also several 
factors that affect sales, such as product 
quality, consumer tastes, the ability of sellers, 
and market competition (Saputra, 2022). 

High sales facilitate rapid business growth. 
The higher the number of sales, the higher the 
company's profit. With the high profit earned 
from sales, of course the business will benefit 
and also the costs for other operations. Proper 
financial management is needed so that profits 
from sales can be allocated for business 
development appropriately (Munawar & 
Saputra, 2021).  

 
 
 

Forecasting Method  
The forecasting method is a method for 

planning and managing production. In 
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addition, forecasts are also defined as a tool 
to carry out an effective and efficient plan. 
There are several kinds of forecasting 
methods as follows : 

Least Square Method  
The least squares method or least square is 
one method in the form of time series data that 
requires past sales data to forecast future 
sales in order to determine results 
(Pamungkas, 2016). Least Square is a 
forecasting tool to detect trends in time series 
data (Supriyanto & Sutarman, 2017). So, it can 
be concluded that if the square of the deviation 
of the data value from the minimum or smallest 
trend line has been met, then the trend line will 
be located in the middle of the original data. 

Equation 1: 
Y = A + bX 

Then to find out the coefficients a and b 
are sought by equations 2 and 3. 

 a =  
∑ Y

n
  

b =  
∑ t Y

∑ t2   

With : 

Y  = periodic data (time series) = 
estimated trend value. 

a  = trend value in base year. 

b  = average growth trend value each 
year. 

X  = time variable (day, week, month 
or year). 

Moving Average Method 

Moving average forecasting uses a moving 
average as a mathematical forecasting 
process which is a combination of high and 
low values, which provides a stable forecast 
(Paixão & Silva, 2019). This moving average 
method is suitable for calculating stable data 
and data that does not fluctuate significantly 
(data that changes significantly up and down). 
Mathematically simple moving average 
(predicting demand for future periods), using 
the formula: 

Moving Average =  

 demand n previous period 

n 

1. Semi-Average Method 
According to (Budi Septiawan & Zuni 

Astuti, 2016), the half-average method 

basically consists of dividing the data 
into two parts, namely the first group 
and the second group. Then the two 
groups are used as the basis for 
calculating trends and forecasts. 

Y’ = a + b(x) 

 

Forecasting Error Calculation 
The selection of the forecasting method is 

done by comparing the error values, where the 
forecasting model with the smallest error value 
is chosen as the best and most suitable 
method for forecasting nata de coco sales 
reports at PT Shenovia. Calculations 
according to (Hernadewita et al., 2020) : 

1. MAD (Mean Absolute Deviation) 
This is the first way to measure the 

overall forecasting error. Calculation of 
errors in general, namely the average 
error between forecasting and actual 
data. 

MAD = 

 actual − forecast 

n 

2. MSE (Mean Square Error) 
The second measure of overall 

forecasting error. Error calculation by 
squaring the result of the error, both the 
smallest and the largest. Good for data 
with small variance or distribution. 

MSE =   

 (forecast error)2 
n 
 

3. MAPE (Mean Absolute Percent Error) 
It is calculated using the absolute 

error in each period divided by the 
actual value for that period. Then, 
average the absolute percentage error. 
This method provides an indicator of the 
level of forecasting error relative to the 
true value. 

 
MAPE =   

 absolute percent error 
n 
 

MAPE (Mean Absolute Percent 
Error) is a relative error measurement 
that shows the percentage of 
forecasting error results compared to 
actual demand over a certain period of 
time and provides information about the 
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percentage of error that is too high or 
too low (Astuti et al., 2019). 

 

METHODS  
This research is quantitative research 

conducted at PT Shenovia by looking for 
forecast data from the sales results. This 
data collection was carried out from 2016 
to 2021, using the least square, moving 
average, and semi-average methods. After 
data collection, the researcher can perform 
forecasting calculations for 2022 with these 
three methods. After getting the forecast 
value, the forecast error is calculated. The 
calculation contains MAD (Mean Absolute 
Deviation), MSE (Mean Square Error), and 
MAPE (Mean Absolute Percent Error).  

 

 
 

Figure 1. Research Framework 
 

RESULTS AND DISCUSSION  
The data used in this study is the actual 

data owned by the company. The data taken 
is PT Shenovia's sales data from 2016 to 
2021. This data will be used for forecasting 
sales for the following year. The following data 
is collected based on actual company data 
from 2016 to 2021. 

 
Table 1. PT Shenovia Sales Data 2016-2021 

 

Year (n) Sales (Y) 

2016 15,000 

2017 15,250 

2018 15,125 

2019 15,550 

2020 15,725 

2021 16,000 

Source: PT Shenovia 
 
The analysis was carried out using the 

least square, moving average, and semi-
average methods to determine the best 
predictions to be used. 

 

Table 2. Preparation of Calculation of Sales 
Data for Nata de Coco Products Least 

Square Method 
 

Year  
(n) 

Sales 
(Y) 

X XY X2 

2016 15,000 -5 -75,000 25 

2017 15,250 -3 -45,750 9 

2018 15,125 -1 -15,125 1 

2019 15,550 1 15,125 1 

2020 15,725 3 47,175 9 

2021 16,000 5 80,000 25 

 92,650 0 6,850 70 

Source: Data processed 
 

So that the value of the constant a and 
constant b is obtained with the following 
calculations. 

 

𝑎  =  
∑ 𝑌

𝑛
 

 =  
92,650

6
 =  15,441.67  

𝑏  =  
∑ 𝑋𝑌

∑ 𝑋2  

 =  
6,850

70
= 97.86 

 
Thus, each value of the constant number is 

known, namely, a is 15,441.67 while b is 
97.86. Then calculate the forecast for the 
number of sales of nata de coco in the 
upcoming period, namely in 2022, with the 
linear equation of the line: 

 
Y’ = 15,441.67 + 97.86 (x) 

 
By using this equation, it can be forecasted 

sales in 2022 with the value of x used is x = 7 
so that it can be obtained: 

 
Y’2022  = a + b (x) 
 = 15,441.67 + 97.86 (7) 
 = 16,126.69 

 
Thus, it can be estimated that sales of nata 

de coco in 2022 are 16,126.69 packs. 
 
 
 
 
 

Table 3. Analysis of Sales Forecasting Errors 
of Nata de Coco Products to PT Shenovia 

 

Year  
(n) 

Sales  
(Y) 

Forecasting  
(Yt) 

|𝐘𝟏 − 𝐘𝐭| 

2016 15,000 16,126.69 1,126.69 
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2017 15,250 16,126.69 876.69 

2018 15,125 16,126.69 1,001.69 

2019 15,550 16,126.69 576.69 

2020 15,725 16,126.69 401.69 

2021 16,000 16,126.69 126.69 

 92,650  4,110.14 

Source: Data processed 
 

MAD =  
∑  | 𝑌1−𝑌𝑡 |

𝑛
 

=  
4,110.14

6
  

= 685.02 

MSE =  
∑( 𝑌1 − 𝑌𝑡)2

𝑛
 

 = 
16,893,250.82

6
 =  2,815,541.80 

MAPE =  

∑  |( 𝑌1−𝑌𝑡 )|

𝑌1

𝑛
 × 100% 

 = 

∑(4,110.14)

92,650

6
 × 100% 

 = 
0.04

6
 × 100% 

 = 0.67 = 67% 
 

Thus, the MAD (Mean Absolute Deviation) 
value is 685.02 and the MSE (Mean Square 
Error) is 2.815.541.80. Meanwhile, MAPE 
(Mean Absolute Percent Error) in the least 
square method is 67%. In this data, the MAPE 
value is >50% which can be said to be 
inaccurate. 
 

Table 4. Calculation of Sales Forecasting 
Products Nata de Coco Moving Average 

Method 3 

 
The table above is based on forecasting using 
the moving average method of nata de coco 
sales that will come in 2022 as many as 
15,758.33 packs. And it can be seen that the 
MAD (Mean Absolute Deviation) value is 
458.33 and the MSE (Mean Square Error) is 
212.893.52. Meanwhile, MAPE (Mean 
Absolute Percent Error) is 2.91%. In this data, 
the MAPE value is <10% which can be said to 
be very good or very accurate. 
 

Table 5. Total Sales of Nata de Coco 
Products to PT Shenovia 

 

Year 
(n) 

Sales 
(Y) 

X 
Semi 
Total 

Trend Semi 
Average 

2016 15,000 -3  K1 = 45,375   

2017 15,250 -1 45,375        3 

2018 15,125 1  = 15,125 

     

2019 15,550 3  K2 = 47,275   

2020 15,725 5 47,275        3 

2021 16,000 7  = 15,758.34 

2022 ? 9   

Source: Data processed 
 
Is known : 
n = 3 

a = 15,125 

b = 
(15,758.34 − 15,125)

3
 

 = 211.12 

 
Then it can be calculated by the equation : 
 

Y = a + bX 

The calculation is carried out with this equation 
in 2022, if it is known that the value of x is 9. 
 
Y = a + bX 

 = 15,125 + 211.12 (9) 

 = 15,125 + 1,900.08 

 = 17,025.08 

So, the estimated assets in 2022 using the 
semi-average method are 17,025.08 packs. 

Then it is necessary to calculate the sales 
forecasting error of nata de coco products with 
the equation: 

Y = 15,125 + 211.12 (X) 
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Table 6. Semi Average Trend Data 

 
From table 6, the forecasting results have 

an error size of MAD (Mean Absolute 
Deviation) of 351.67 and MSE (Mean Square 
Error) of 146.981.67. Meanwhile, MAPE 
(Mean Absolute Percent Error) is 2.27%. In 
this data, the MAPE value is <10% which can 
be said to be very good or very accurate. 
 

CONCLUSION 

Conclusion 
Based on research conducted by the 

author who also acts as a researcher, the 
results of the comparison of the least square, 
moving average, and semi average methods 
are as follows: 
1. Least square method for forecasting 

sales of nata de coco products to PT 
Shenovia in 2022 as many as 16,126.69 
packs. With a forecast error value of 
MAPE (Mean Absolute Percent Error) of 
67%. 

2. The moving average method for 
forecasting sales of nata de coco 
products to PT Shenovia in 2022 is 
15,758.33 packs. With a forecast error 
value of MAPE (Mean Absolute Percent 
Error) of 2.91%. 

3. The semi-average method for forecasting 
sales of nata de coco products to PT 
Shenovia in 2022 is 17,025.08 packs. 
With a forecast error value of MAPE 
(Mean Absolute Percent Error) of 2.27%. 

4. It can be concluded that the best 
forecasting results are the moving 
average and semi-average methods, 
because they have an accuracy value of 
<10%, which means the ability of the 
forecasting model is very good.  

 

Suggestion 
Management needs to consider using the 

moving average or semi-average method in 
making sales forecasts because this method 
is the most efficient in the calculation process, 

and this method is more stable. And it is 
necessary to calculate the forecast error. 
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