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ABSTRACT 

In this study, the authors discuss forecasting sales based on demand for Honda cars 

with three Forecasting methods. Forecasting is carried out using three methods, 

namely the Moving Average method, the Exponential Smoothing method and the 

Trend Analysis method by comparing the average absolute percentage error MAPE 

(Mean Absolute Percentage Error), the chosen forecasting method is the Trend 

Analysis method, with an MAD value of 11.754,93, MSE 11.850,8, and standard error 

1.660,809. From the analysis of data processing that has been carried out based on the 

chosen forecasting method, the forecast for Honda car sales is 11.563,8 or 11.563 

cars/month, meaning that PT Honda Prospect Motors Indonesia must provide 11.563 

Honda cars every month to meet consumer demand. 

 

Keywords: Sales forecasting, Honda Cars, Moving Average Method , Exponential 

Smoothing Method and Trend Analysis Method 
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INTRODUCTION 

Transportation has become the main need of the community to carry out all 

economic, social and other activities. Transportation is the movement of people or goods 

from one place to another using the help of vehicles that can be driven by humans or 

machines. The benefits of transportation include helping the movement of people and 

goods to various regions. Good transportation support makes state life more optimal 

because all needs can be met. Various matters can be resolved thanks to the transportation 

itself. Including the movement of the flow of goods distributed to various regions. The 

availability of public transportation, especially in big cities in Indonesia, is still an 

unresolved problem.  

Medan City is the third largest city in Indonesia which has a very high level of 

community mobility.The demand for a product in a company is a result of the various 

factors that interact with each other in the market. These factors are almost always forces 

that are outside the company's control, leaders who have the ability to make the right 

decisions in the face of an uncertain future, so that the company can achieve its goals. One 

of the important things to make this happen is to estimate or predict the amount of sales 

based on customer demand for the goods or services produced. 

Forecasting is the art and science of predicting future events (Tita Detiana, 2011: 32). 

Sales forecasting is one of the important things in business planning. In the automotive 

industry, forecasting car sales is a very important aspect for the company. However, 

forecasting car sales is not always easy to do because of rapid market fluctuations and 

many influencing factors. Therefore, an appropriate method is needed to make accurate 

forecasting of car sales. One method that is often used in forecasting car sales is the 

forecasting method. This method is often used in finance, economics, and operations. In 

use, forecasting methods can be used to predict changes in variables such as sales, prices, 

or demand . 

Financial management in both private and public organizations typically operate 

under conditions of uncertainty or risk. Probably the most important function of business is 

forecasting . A forecast is a starting point for planning. The objective of forecasting is to 

reduce risk in decision making. In business, forecasts are the basis for capacity planning, 

production and inventory planning, manpower planning, planning for sales and market 

share, financial planning and budgeting, planning for research and development and top 

management's strategic planning. Sales forecasts are especially crucial aspects of many 

financial management activities, including budgets, profit planning, capital expenditure 

analysis, and acquisition and merger analysis (PES, 2007: 13-1). 

Forecasts are needed for marketing, production, purchasing, manpower, and financial 

planning. Further, top management needs forecasts for planning and implementing long-

term strategic objectives and planning for capital expenditures. More specifically, 

marketing managers use sales forecasts to determine 1) optimal sales force allocations, 2) 

set sales goals, and 3) plan promotions and advertising. Other things such as market share, 

prices, and trends in new product development are required (Michael Samonas, 2015: 180). 

Almost all financial statement models are sales driven, in that they assume that many of the 

balance sheet and income statement items are directly or indirectly related to sales. So 

forecasting sales is one of the greatest challenges for the business modeler (Michael 

Samonas, 2016: 75). 

There are various forecasting methods that can be used, including the moving 

average, exponential smoothing, and regression methods. Selection of the right method 
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will depend on the characteristics of the available data. However, it is important to 

remember that sales forecasts are not always completely accurate, and there are always 

external factors that can influence the final result. Therefore, sales forecasts should always 

be checked and updated regularly. Sales forecasting has a very important role in business 

planning and decision making. This can assist companies in determining marketing 

strategies, managing inventory, and predicting resource requirements. Therefore, sales 

forecasting must be done carefully and use the appropriate method. 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Whole sales-retail sales-production-export import by brand in Indonesia 

Source : https://www.gaikindo.or.id/indonesian-automobile-industry-data/ 

 

From the graph above, Honda is the third best-selling car in 2022 beating its 

competitors such as Mitsubishi, Suzuki, Hyundai and several other car companies. Data 

from the Association of Indonesian Automotive Industries (Gaikido) recorded Honda sales 

during the January-December 2022 period reaching 131,280 units. While Mitsubishi is in 

fourth place with only 99,051 units, fifth is Suzuki with sales of 90,408 units. Car sales in 

Indonesia from January to December 2022 grew 18.12% to 1,048,040 units from the same 

period the previous year of only 887,202 units. Meanwhile, production rose 31.03% to 

1,470,146 units from the previous 1,121,967 units. 

As one of the largest car companies in Indonesia, PT Honda Prospect Motors is 

committed to always meeting customer product demands. PT Honda Prospect Motors is a 

company that implements a Make to Order (MTO) system to produce its products in order 

to meet customer demands. Within the scope of production, forecasting is used to predict 

demand in one or several subsequent periods based on past sales data. With this, the 

company will produce a number of products in accordance with the targets that have been 

made. Forecasting product demand will be able to help the company as a consideration in 

carrying out the production process for the next several periods. By knowing historical data 

patterns, demand forecasting methods can be determined. This study aims to predict sales 

based on car demand at PT Honda Prospect Motors. The product to be studied is a Honda 

car. 

Based on the background above, the authors are interested in researching " Sales 

Forecasting Based on Demand on Honda Cars with Three Forecasting Methods ". The 

formulation of the problem is as follows: 

1. What are the forecasting results for Honda car sales using the moving average, 

exponential smoothing and trend analysis methods? 

2. What method is most appropriate for predicting Honda car sales results with the 

smallest error rate among the three methods? 
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3. Is there a significant difference in the forecasting results of Honda car sales using the 

moving average, exponential smoothing and trend analysis methods? 

 

METHOD 

According to Darmadi (2013: 153), the research method is a scientific way to obtain 

data with a specific purpose. The scientific method means that research activities are based 

on scientific characteristics, namely rational, empirical and systematic. Based on the 

explanation above, it can be concluded that the research method is a scientific way to 

obtain data with specific purposes and uses. 

Data Source 

Source of data in this study using primary data and secondary data. Primary data 

obtained from https://www.gaikindo.or.id/ in 2022. While secondary data was obtained 

based on the results of library research ( Library Research ) which is used to support 

relevant theories in this study. 

Population and Sample 

Population 

The population is a general area composed of subjects or objects that have certain 

qualities and characteristics determined by the researcher to be studied and then made 

conclusions (Sugiyono, 2014). For this research, taken from Honda car sales in 2022. 

Sample 

The sample is part of the population selected to be the object of research. In this 

study, only a number of Honda car buyers were selected from the entire population of 

Honda car buyers in 2022 to be used as a sample. The determination of the number of 

samples in this study is from January 2022 to December 2022, so the total sample is 12 

months or a full year. 

Data Processing Techniques 

According to Sujarweni (2014: 103) "Data analysis is defined as an effort to data that 

is already available and then processed with statistics and can be used to answer the 

formulation of problems in research." Thus, data analysis techniques can be interpreted as 

a way of implementing. The analytical method used in this study is forecasting 

calculations. Forecasting analysis is carried out using the QM for Windows V 5.0 program. 

Sales Forecasting 

The data used to make sales forecasting is past sales data. The forecasting method 

used is Double Moving Average and Double Exponential Smoothing. 

Moving Average Method 

Moving average is the method most often used and the most standard. Moving 

averages are a common forecasting method and easy to use tools available for technical 

analysis . Moving averages provide a simple method of smoothing past data. This method 

is useful for forecasting when there is no trend, use different estimates to consider it. This 

is called "moving" because as new data becomes available, the oldest data is no longer 

used (Makridakis et al, 1999). 

The main purpose of using moving averages is to eliminate or reduce randomness in 

the time series. The moving average technique in a time series consists of taking a set of 

observed values, obtaining the average of these values, and then using the average value as 

a forecast for the next period. The average value is calculated based on the amount of data, 

where the moving average number is determined from the price 1 to the value of N data 

owned. moving average is calculated using the following formula: 
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Information: 

t   = is the most recent value and t+1 is the next period, for which period a       

   forecast is made. 

Ft+1 = forecast for the next period, t+1 

Xt,t-1,t-2  = actual/observed values of that variable in period t,t-1,t-2,.. 

N  = the number of observations used in calculating the moving average. 

 

In the moving average model , it can be seen that all observational data has the same 

weight that forms the average. Even though the most recent observational data should have 

greater weight compared to past observational data. This is seen as a weakness in the 

moving average method . 

Middle value 

Given a set of data which includes N periods, the last time and determined the first T 

data points as initialization groups and the rest as testing groups. The simple averaging 

method is to take the average of all the data in the initialization group 

 
As a forecast for the period (T + 1) then when data for the period (T + 1) is available, it is 

possible to calculate the error value. 

 
In the past historical data group there is one more data point so that the new average value 

is: 

 
And a new error element, if XT+2 is 

 

 

Simple or single moving average ( Simple Moving Average ) 

One way to modify the influence of past observations on the mean as a forecast is to 

determine in advance how many past observed values to include to calculate the mean. To 

describe this procedure, the term moving average is used because every time a new 

observation value appears, the new average value can be calculated by removing the oldest 

observed value and entering the most recent observed value. 

Multiple moving averages 

In order to reduce the systematic error that occurs when moving averages are used on 

data with a trend, a linear moving average method has been developed. The basis of this 

method is to calculate multiple moving averages, which are moving averages and are 

written according to symbols as MA (M x N) where MA is M periods 

of the N-period MA. The moving average forecasting procedure includes three aspects: 

1. Use of a single moving average at time t (s't). 

2. Adjustment which is the difference between the single and double moving averages at 

time t (S't – S”t). 

3. Adjustment for trend from period t to period t+1 (or to period t+m). 
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The dual adjustment is most effective when the trend is linear and the random error 

component is not very strong. This adjustment is effective due to the fact that a single MA 

lags behind a series of data that shows a trend . If the data series shows a trend , then a 

single MA will produce something resembling a systematic error and this systematic error 

can be reduced by using the difference between the single moving average values and 

multiple moving average values. 

The linear moving average procedure can generally be explained by the following 

equation: 

 

 

 

 

 

 

 

 

Exponential Smoothing Method 

The exponential smoothing method is a method that shows the weighting decreases 

exponentially to the longer observed values. There are one or more writing parameters that 

are specified explicitly, and the results of this choice determine the weight assigned to the 

observed value. (Makridakis et al, 1999). 

The single exponential smoothing method ( Single Exponential Smoothing/SES ) 

requires at least two pieces of data to predict future values (Makridakis et al, 1999). 

The simplest case of single exponential smoothing (SES), with the following 

equation: 

For example, the old observation Xt-N is not available, so it must be replaced with an 

approximate value. One possible substitute is the previous period's forecast value Ft. The 

general equation used in calculating forecasting with the exponential smoothing method is: 

     Ft+1  

  = Ft +  

  = Ft +  

Trend Analysis Method 

That is the method of separating the three separate components of the archetype 

which tends to characterize the economic and business data series. These components are 

trend , cycle and seasonality factors. Straight-line matching to stationary (horizontal) data 

can be done by minimizing MSE using: 

 

 

 

 

 

trend line for time series data: Xt = a + bt 

The values of a and b that minimize MSE can be obtained by using the following equation: 
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Information: 

a = intercept 

b = slope ( slope ) 

Forecasting Result Measures 

There are 4 measurements commonly used to measure the accuracy of forecasting 

measurement results, namely: 

Average absolute deviation ( Mean Absolute Deviation = MAD) 

MAD is the average absolute error over a certain period of time regardless of 

whether the forecasting results are greater or smaller than the facts. Systematically, MAD 

is formulated as follows: 

 

 

 

 

Information : 

At = Actual Demand in Period–t 

Ft = Forecasting demand ( forecast ) in the t-period n = Number of forecasting periods 

involved 

Average squared error ( Mean Square Error = MSE) 

MSE is calculated by adding up the squares of all forecasting errors in each period 

and dividing by the number of forecasting periods. 

Systematically, MSE is formulated as follows: 

 

 

 

Information: 

At = Actual Demand in the t-period Ft = Forecast ( forecast ) in the t-period 

N = Number of forecasting periods involved 

Average forecasting error ( Mean Forecast Error = MFE) 

MFE is very effective for knowing whether a forecasting result over a certain period 

of time is too high or too low. If the forecasting results are not biased, the MFE value will 

be close to zero. MFE is calculated by adding up all forecasting errors during the 

forecasting period and dividing by the number of forecasting periods, systematically, MFE 

is expressed as follows: 

 

 

 

Information: 

At = Actual demand in period-t 

Ft = Forecasting demand ( forecast ) in the t-period n = Number of forecasting periods 

involved 
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The mean absolute percentage error ( Mean Absolute Percentage Error = MAPE) 

MAPE is a measure of relative error, MAPE is usually more meaningful when 

compared to MAD because MAPE expresses the percentage error of forecasting results 

against actual demand during a certain period which will provide information on the 

percentage of errors that are too high or too low. Systematically, MAPE is stated as 

follows: 

 

 

 

Information: 

At = Actual demand in period-t 

Ft = demand forecast ( forecast ) in the t-period 

N = Number of forecasting periods involved. 

 

RESULT AND DISCUSSION 

From the results of observations that have been made on Honda car sales, the data 

obtained on car sales for the period from the beginning of January 2022 to the end of 

December 2022 are as follows: 

 
Table 1. Honda Car Sales in 2022 

Year Month Sales Amount 

 

 

2 

0 

2 

2 

 

January 10,883 

February 11,407 

March 12,975 

April 10.149 

May 8.114 

June 9057 

July 9,599 

August 11,427 

September 13,374 

October 9,962 

November 11,691 

December 12,642 

Source: Gaikindo 2022 

 

Moving Average Method 

Moving average is a forecasting method used to reduce unimportant data 

fluctuations by taking the average of several consecutive data values. This method is used 

to remove the temporary effects of irrelevant data and to show clearer trends in the data. 

To get more effective forecasting results, we use the 12-month moving average method . 

The result of the calculation is as follows: 
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Table 2. Calculation Results With QM for Windows 

Moving Average Method 

 

 

 

 

 

 

 

 

 

 

 

Based on the table above, the demand forecast value for the next period is 12,166.5 

or 12,167 cars, the MAD value is 1,764.5, the MSE is 4227407 , and the bias is 163.9 

while the standard error is 2,298.752 . Based on this output, it can be seen from MAPE  

( Mean Absolute Percent Error ) that the error rate for using this method is 16.69%. 

Exponential Smoothing Method 

Exponential smoothing is a forecasting method that uses exponential moving 

averages to calculate forecasted future values. This method assumes that the past is a good 

indicator of the future . This reduces the impact of random fluctuations in the data and 

gives more weight to newer data. Here are the results of the calculations: 

 
Table 3. Calculation Results With QM for Windows 

Exponential Smoothing Method 

MEASURE VALUE 

Error Measures  

Bias (Mean Error) 205,143 

MAD (Mean Absolute Deviation) 1531,586 

MSE (Mean Squared Error) 3082470,0 

Standard Error (denom=n-2=8) 1940,995 

MAPE (Mean Absolute Percent 

Error) 
14.316% 

Forecasts  

next period 11559.97 

 

Based on the table above, the demand forecast value for the next period is 11,559.97 

or 11,560 cars, the MAD value is 1,531.586, MSE is 3,082,470, and Bias is 163.9 while 

the standard error is 1,940.995. Based on this output, it can be seen from MAPE ( Mean 

Absolute Percent Error ) that the error rate for using this method is 14.316%. 

Trend Analysis Method 

Trend analysis is a forecasting method that uses trends in data to predict future 

values. Trend analysis assumes that the future will follow the same pattern as the past, and 

tries to determine trends in the data to use in forecasting the future. Here are the results of 

the calculations: 

 

 

 

MEASURE VALUE 

Error Measures  

Bias (Mean Error) 163.9 

MAD (Mean Absolute Deviation) 1764.5 

MSE (Mean Squared Error) 4227407 

Standard Error (denom=n-2=8) 2298,752 

MAPE (Mean Absolute Percent Error) 16.69% 

Forecasts  

next period 12166.5 
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 Table 4. Calculation Results With QM for Windows 

Trend Analysis Method 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From the table above it is found that the forecast value for the next period is 

11,563.18 or 11,563 cars, the MAD value is 11,754.93 , the MSE value is 11,850.8 , Bias ( 

Mean Error ) is 0 and standard error = 1,660.809 . Based on the output, it can be seen that 

MAPE (Mean Absolute Percent Error) is a forecasting error rate of 12.359%. 

Analysis of Selected Forecasting Methods 

After the three forecasting methods have been used, the next step is to determine 

which method is the most effective and has the smallest error rate but has a large 

forecasting value. 

From these methods, the best method was then chosen, namely by using forecasting 

error analysis (standard error) . Calculation of forecasting errors is done using the Mean 

Absolute Percentage Error (MAPE). To facilitate the following selection process, a 

recapitulation of forecasting accuracy calculations using the moving average , exponential 

smoothing and trend analysis methods is made, which can be seen in the following table: 

 

IMPLICATIONS 
 

Table 5. Calculation Recapitulation 

No. Method MAPE Forecasts 

1 Moving Averages 16.69% 12.167 

2 Exponential Smoothing 14.326% 11,560 

3 Trend Analysis 12.359% 11,563 

 

Based on the table above, data processing gives better results (has the smallest standard 

error) so we can compare that in terms of error rate, the Trend Analysis method has a smaller error 

rate (MAPE = 12.359%) has a fairly large forecasting value of 11,563 cars, compared to other 

MEASURE VALUE 
FUTURE 

PERIOD 
FORECAST 

Error Measures  13 11563,18 

Bias (Mean Error) 0 14 11659.06 

MAD (Mean Absolute 

Deviation) 
1295,177 15 11754.93 

MSE (Mean Squared Error) 2298573,0 16 11850,8 

Standard Error (denom=n-

2=10) 
1660,809 17 11946,68 

MAPE (Mean Absolute 

Percent Error) 
12.359% 18 12042.55 

Regression line  19 12138,43 

SALES = 10316.82  20 12234,3 

+ 95,874 * Time(x)  21 12330,17 

Statistics  22 12426.05 

Correlation coefficient 0.213 23 12521.92 

Coefficient of determination 

(r^2) 
0.045 24 12617,8 

  25 12713,67 

  26 12809.55 
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methods moving average (MAPE = 16.69%) forecasting value of 12,167 cars and Exponential 

Smoothing (MAPE = 14.326%) forecasting value of 11,560 cars. 

After the forecasting calculations have been carried out, the method chosen is the Trend 

Analysis forecasting method, because it has the smallest error rate compared to other methods. The 

sales forecast for Honda cars is 11,563 cars/month, meaning that PT. Honda Prospect Motor must 

be able to provide as many as 11,563 Honda cars/month so as not to experience a shortage or 

excess product supply, and be able to meet all consumer demands for sales of Honda cars so that 

the company can obtain profits as expected. 

 

CONCLUSION 

To do forecasting , we can use the Moving Average , Exponential smoothing and 

Trend Analysis methods to get the smallest value from the forecast. Based on the 

collection and processing of data and the analysis that has been carried out, it can be 

compared that in terms of error rate and sequencing, Trend Analysis has the smallest error 

rate compared to the other three methods.The Trend Analysis method has a MAD value of 

11,754.93 , an MSE value of 11,850.8 , a Bias ( Mean Error ) of 0 and a standard error = 

1,660.809 . MAPE (Mean Absolute Percent Error) , namely the forecasting error rate of 

12.359%, it can be concluded that the chosen method is the Trend Analysis method. Based 

on the forecasting analysis, the number of Honda car sales is 11,563 cars/month so as not 

to experience a shortage or oversupply of Honda cars. 
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