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Abstract 

Fluctuations in demand for processed banana products often lead to inaccurate inventory planning at the MSME scale, resulting in 

decreased operational efficiency and potential accounting inaccuracies in inventory valuation and the calculation of Cost of Goods 

Sold (COGS). The calculation of raw material stock forecasting for 2024-2025 produces the following predicted values: 124 bunches 

of bananas, 80 pieces of chocolate, 81 kg of cooking oil, and 42 kg of granulated sugar. This simple, fast, and accurate forecasting 

process enables producers to more accurately predict product demand, ultimately reducing the risk of overstocking or shortages. This 

study aims to optimize sales strategies and inventory forecasting for processed banana products through a conceptual framework that 

integrates economic efficiency. The method used is the Simple Moving Average (SMA) to forecast inventory needs based on historical 

sales data at the BananaChips MSME, by testing several variations of the forecasting period to obtain the most stable and representative 

results. Overall, the recapitulation results show that the Cooking Oil raw material has the highest forecasting accuracy, with the lowest 

MAPE of 1.81% (MAD 1.50, MSE 5.20). Meanwhile, Granulated Sugar raw material recorded the highest MAPE value of 5.08% 

(MAD 2.25, MSE 9.73), followed by Chocolate (MAPE 2.43%) and Banana (MAPE 2.18%). The implementation results show an 

increase in stock management efficiency of up to 20% and a 15% decrease in excess raw materials. These findings indicate that 

integrating SMA forecasting with an economic efficiency framework and accounting accuracy can improve the quality of inventory 

and sales decision-making, thereby strengthening the profitability and sustainability of the banana-processed product business at the 

Bananachips MSME. 
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1. INTRODUCTION 

Processed banana products are among the rapidly growing food commodities in the Micro, Small, and Medium 

Enterprises (MSMEs) sector, driven by the relatively abundant availability of raw materials, simple production processes, 

and stable market demand under certain conditions. Micro, Small, and Medium Enterprises (MSMEs) play a very 

important role in the Indonesian economy [1]. However, in practice, demand for processed banana products is fluctuating 

and influenced by many factors, such as seasons, consumption trends, promotions, people's purchasing power, and certain 

momentum. As a business activity, the existence of MSMEs is expected not to be limited to a single period, but can 

develop and be sustainable. MSMEs still face various challenges, particularly in business sustainability [2] [3]. 

These fluctuations pose a major challenge for MSMEs, namely, maintaining a balance between the need for raw 

material supplies and market demand in a timely manner. The problem that often arises is a mismatch between inventory 

levels and actual sales. When demand decreases, MSMEs may experience a buildup of raw material and finished goods 

inventories, increasing the risk of damage, reduced quality, and increased storage costs. MSMEs' exposure to business 

regulations in Indonesia is still relatively low [4]. Conversely, when demand increases, insufficient stock availability can 

lead to lost sales, order fulfillment delays, and decreased customer satisfaction. This condition not only hampers the 

smooth production and distribution process but also directly impacts operational efficiency and business financial 

performance. Digital transformation and its impact on the resilience of MSMEs [5]. 

From an economic efficiency perspective, inventory management inaccuracies result in wasted costs 

(inefficiencies), including ordering, storage, damage/shrinkage, and lost sales (opportunity) costs. Accounting 

information systems improve the financial performance of MSMEs [6]. These costs will weaken the business cost 

structure and suppress profit margins. Meanwhile, from an accounting perspective, inventory management that is not 

measurable has the potential to cause inaccurate recording of inventory values, errors in calculating the Cost of Goods 

Production (COGS), as well as less reliable presentation of financial reports. In today's competitive market, MSMEs need 

to realize that accounting information systems (AIS) can improve the effectiveness of management control (EKM) - one 

of the areas necessary for their survival and success [7]. Technology in accounting has changed the way organizations 

handle financial data during these difficult times [8]. 
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Inventory accuracy and COGS are crucial for MSMEs because they serve as the basis for determining selling prices, 

evaluating product profitability, and making decisions on purchasing raw materials and production planning. Without a 

well-organized financial system, many MSMEs fail to develop and are unable to survive in the long term [9]. MSMEs 

increasingly lack the motivation to make careful plans and record carefully [10]. The position of MSMEs in Indonesia's 

economic stability is very important [11]. MSMEs often do not differentiate between business financial management and 

household or personal financial management [12]. To address these problems, a data-driven approach is needed that can 

predict inventory needs more precisely and support sales strategies that adapt to changes in demand. MSMEs have 

problems in predicting product inventory [13]. One forecasting method that is simple, easy to apply to periodic sales data, 

and relevant for MSMEs is the Simple Moving Average (SMA). 

The single moving average method with sales data can influence forecasting accuracy which can be seen by using 

movements 1, 2, 3, 4, 5, 6, 7, and 8, the SMA method with n=6 as a reference in calculating production forecasting and 

provides the highest accuracy in predicting product demand [14] [15] [16]. SMA averages sales data over several previous 

periods to produce more stable demand estimates and reduce the influence of short-term fluctuations. The Single Moving 

Average used in this system is feasible in forecasting sales [17]. Thus, SMA can serve as a basis for determining raw 

material purchasing plans, setting production volumes, and adjusting sales strategies in line with demand trends. The 

proposed method provides efficient short-term forecasts compared to several well-recognized forecasting methods and 

single moving averages and produces output in the form of forecasted sales results [18] [19]. 

This research is important because it proposes an integrative conceptual framework that connects two main 

dimensions, namely economic efficiency and accounting accuracy, in optimizing sales strategies and SMA-based 

inventory forecasting for Bananachips MSME banana products. An inventory forecasting system can help facilitate the 

process of providing goods for the future [20]. This framework is expected not only to produce technical recommendations 

on stock planning but also to strengthen the quality of accounting information (inventory value and COGS) as a basis for 

managerial decision-making. With this approach, MSMEs can improve cost efficiency, maintain production continuity, 

minimize the risk of excess/short stock, and increase profitability and long-term business sustainability. 

A key technique in technical analysis, moving averages smooth price data and spot market trends [21]. Based on 

previous research, the single moving average method has accuracy in estimating stock quantities and sales that are close 

to reality values in the field so that the SMA method is suitable to be implemented in this research, however, what is 

novel or novel about this research lies in the application of the single moving average method by combining quantitative 

predictions and the formulation of adaptive sales strategies oriented towards efficient management of raw materials which 

are integrated into a system, so that it can make it easier for producers to analyze raw material stocks and can be used at 

any time. SMA can achieve higher accuracy. Another limitation is that the use of the BIST100 dataset may be an obstacle 

in solving the problem [22]. Thus, the single moving average method has become an effective tool for implementing 

technology to optimize raw materials as a sales strategy for banana chips. 

2. RESEARCH METHODOLOGY 
2.1 Research Diagram 

This research adopts a quantitative approach using the single moving average (SMA) method. SMA is a technique used 

in forecasting, which relies on historical data to predict future demand. This method has two main characteristics, namely 

that it requires historical data for its calculations, and the more historical data used, the smoother the moving average 

results obtained will be [23]. The process of forecasting the stock of raw materials for banana chips using the SMA method 

can be seen through the following visualization: 

 

Figure 1. Research diagram 
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Based on the diagram above, the research steps can be explained as follows: 

a. Start: The process begins with the collection of data required for analysis and forecasting. 

b. Data Collection: The first step is to collect relevant data for analysis and forecasting. This data usually includes the 

information needed for forecasting, as well as related parameters that can influence the analysis results. 

c. Forecasting with a Single Moving Average (SMA): At this stage, the SMA method is used to predict future values 

based on historical data. SMA calculates the moving average of past data over a given period. 

d. Analysis of Economic Efficiency and Accounting Accuracy: After the forecast is carried out, the next stage is to 

analyze the economic efficiency and accounting accuracy of the forecast. This may include evaluating whether the 

resulting forecasts align with the expected economic criteria and how accurate the forecasts are in an accounting 

context. 

e. Accuracy Calculation with MAD, MSE: In this step, forecasting accuracy is calculated using two metrics: 

1. MAD (Mean Absolute Deviation): Measures the average absolute deviation between the predicted value and the 

actual value. 

2. MSE (Mean Squared Error): Measures the average squared difference between the predicted value and the actual 

value. 

These two metrics are used to evaluate the quality of the forecasting model. 

f. Forecasting Results and Accuracy: After the accuracy calculations are carried out, the forecasting results and 

accuracy levels are calculated and presented. This gives an idea of how well the model predicts future data and how 

accurate its results are. 

g. Finish: The process ends once the forecasting results and accuracy have been obtained. 

2.2 Single Moving Average (SMA) Method 

Single Moving Average is a forecasting method that uses a group of observation values to compute the average as a 

forecast for the future period. The special characteristics of this method are: 

a.  To determine a forecast for a future period requires historical data over a certain period of time. 

b.  The longer the moving average time period, the smoother the smoothing effect will be. 

The formula for this prediction method will be explained in the equation with the mathematical formula (1): 

Where: 

Ft+1 = forecasting value for period t+1 

Yt = actual data for period t 

              𝑭 + 𝟏 =
𝒀𝒕+𝒀𝒕−𝟏+𝒀𝒕−𝟐+⋯𝒀𝒕−𝒏+𝟏

𝑵
                     (1)   

The steps for calculating predictions using the SMA method are as follows: 

a. Collection of historical data that will be used as calculation data for the SMA method. 

b. Determine the results of historical data processing using the SMA method. 

c. Calculate the error from the prediction results using the MAPE (mean absolute percentage error) formula. 

d. The final results are obtained after going through the process of calculating predictions and calculating errors. From 

the error results, you can see whether the prediction results can be used or not. 

2.2.1 Mean Absolute Percentage Error (MAPE)  

MAPE is a measure of relative error, which states the percentage error in forecasting results regarding actual demand 

during a certain period, which will be low using a mathematical formula: 

  (2) 

Where At is the actual demand in period x, Fc is the forecast demand (forecast) in period x, and n is the number 

of forecasting periods involved. 

2.2.2 MSE (Mean Square Error) 

MSE is one of the most commonly used error metrics for evaluating the accuracy of model predictions. MSE can also 

indicate the error produced by a forecast model. The way to calculate it is to subtract the actual value from the predicted 

results, then square and add the results to get the final result (Maricar, 2019) [10]. The lower the MSE score, the better; 

even small errors in predictions mean the results are closer to future data. 

The following is the equation with mathematical formula: 

               𝑴𝑺𝑬 =   
∑(𝑨𝒕−𝑭𝒕)𝟐

𝒏
           (3) 

Information: At = Actual Data, Ft = forecast data, n = number of periods 

2.2.3 Forecasting Accuracy 
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Forecasting accuracy is used to measure forecasting errors in this research, using two methods to calculate the error rate. 

The first is Mean Absolute Deviation (MAD), which is a measurement of error in the overall forecast by dividing the 

absolute value and error of individual forecasts by the sample size, with the mathematical formula: 

              MAD =  
∑|𝐴𝑐𝑡𝑢𝑎𝑙−𝑓𝑜𝑟𝑒𝑐𝑎𝑠𝑡|

𝑛
          (4) 

Where Actual is actual data, Forecast is the result of forecasting, and N is the number of periods. Second, the Mean 

Absolute Percentage Error (MAPE) is the percentage error between the predicted demand and the actual demand over a 

given period, and it is considered too low or too high when the percentage error is too low or too high. 

2.3 Conceptual Stages of Economic Efficiency and Accounting Accuracy 

Economic Efficiency focuses on the optimal use of resources to achieve maximum output with minimum cost. This relates 

to strategies in efficient production, distribution and consumption. Meanwhile, Accounting Accuracy refers to the 

accuracy of recording financial transactions that underlie valid, compliant financial reports. Accuracy in accounting is 

very important for supporting economic decision-making through technological innovations based on the Single Moving 

Average. 

Table 1. Conceptual Economic Efficiency and Accounting Accuracy 

Relationship  Indicator  Definition  Variable 

Economic 

Efficiency 

Economic efficiency refers to 

the optimal use of resources to 

produce output at the lowest 

possible cost 

1. Productivity Ratio: Output 

per unit of input. 

2. Cost Efficiency: 

Comparison of costs with 

output. 

Economic efficiency is 

influenced by managerial 

strategy, cost management, and 

technological innovation based 

on the Single Moving Average. 

Accounting 

Accuracy 

Accounting accuracy refers to 

the system's ability to record 

financial transactions correctly 

and in accordance with 

applicable standards. 

1. Conformity with 

Accounting Standards: 

Use of generally accepted 

accounting principles 

(GAAP). 

2. Completeness of the 

report covers all aspects of 

the transaction. 

Accounting accuracy supports 

efficient economic decisions by 

providing valid financial data. 

Managerial 

and Decision 

Management's ability to make 

decisions oriented towards 

resource efficiency and 

achieving economic goals. 

1. Cost Management: Cost 

control and resource 

optimization. 

2. Investment Decisions 

Single Moving Average 

Analysis 

Efficient managerial decisions 

contribute to economic 

efficiency and better accounting 

precision. 

Resources and 

Technology 

Use of resources (people, 

machines, capital) and SMA 

method technology to support 

efficient operations. 

1. Technological Innovation: 

in analyzing using the 

Single Moving Average 

method. 

2. Resource Use: 

Optimization of labor and 

capital. 

Efficient technology improves 

accuracy and supports better 

economic decisions. 

 

3. RESULTS AND DISCUSSION 

3.1 Single Moving Average Analysis 

Quantitative forecasting methods are applied to reduce short-term fluctuations in time series data and to identify long-

term trends. This approach is effective if the data are stable or do not exhibit sharp fluctuations (stationary data). To 

calculate SMA per period, we will take the average sample from November 2024. Because the research covers only 

November 2024 to October 2025, it can calculate only one SMA based on BananaChips MSME sales data. 

The system that will be created is a product inventory forecasting system using the Single Moving Average 

method. Quantitative calculations are also carried out using Python and produce graphic visualizations, as shown in the 

calculations below: 

Table 2. Banana Raw Material Forecast Calculation 

 

Priod Supply Ft Error Abs Error Error^2 MAPE (%) 

Nov-24 123 0.00     

Dec-24 129 0.00     
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Jan-25 120 126.00 6.00 6.00 36.00 5.00 

Feb-25 128 124.50 -3.50 3.50 12.25 2.73 

Mar-25 127 124.00 -3.00 3.00 9.00 2.36 

Apr-25 122 127.50 5.50 5.50 30.25 4.51 

May-25 128 124.50 -3.50 3.50 12.25 2.73 

Jun-25 125 125.00 0.00 0.00 0.00 0.00 

Jul-25 125 126.50 1.50 1.50 2.25 1.20 

Ags-25 126 125.00 -1.00 1.00 1.00 0.79 

Sep-25 123 125.50 2.50 2.50 6.25 2.03 

Oct-25 125 124.50 -0.50 0.50 0.25 0.40 

TOTAL 27.00 109.50 21.77 

Jul 2025 Prediction 124 

 MAD 2.70 

MSE 10.95 

MAPE (%) 2.18% 

𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟 2025 =
𝑂𝑐𝑡𝑜𝑏𝑒𝑟 2025 + 𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟 2025

2
 

   =  
125+123

2
 

   = 124 

From the calculations above, we obtain MAD = 2.70, MSE = 10.95, and MAPE = 2.18%. 

Therefore, the following is a display of the coding using the Python application to display it in graphical form. 

 

Figure 2. Banana Stock Raw Material Graph 
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Table 3. Chocolate Raw Material Forecast Calculation 

Period Supply Ft Error Abs Error Error^2 MAPE (%) 

Nov-24 81 0.00     

Dec-24 83 0.00     

Jan-25 80 82.00 2.00 2.00 4.00 14.29 

Feb-25 85 81.50 -3.50 3.50 12.25 9.52 

Mar-25 81 82.50 1.50 1.50 2.25 5.00 

Apr-25 82 83.00 1.00 1.00 1.00 7.89 

May-25 84 81.50 -2.50 2.50 6.25 18.75 

Jun-25 82 83.00 1.00 1.00 1.00 10.42 

Jul-25 81 83.00 2.00 2.00 4.00 9.09 

Ags-25 84 81.50 -2.50 2.50 6.25 9.52 

Sep-25 81 82.50 1.50 1.50 2.25 6.52 

Oct-25 80 82.50 2.50 2.50 6.25 4.76 

TOTAL      20.00 45.50         24.31 

Nov 2025 Prediksi 80.5 

 MAD 2.00 

MSE 4.00 

MAPE (%) 2.43% 

𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟 2025 =
𝑂𝑐𝑡𝑜𝑏𝑒𝑟 2025 + 𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟 2025

2
 

   =  
80+81

2
 

   = 80.50 

From the calculations above, we obtain MAD = 2.43, MSE = 4.55, and MAPE = 2.43%. 

Therefore, the following is a display of the coding using the Python application to display it in graphical form. 

 

 

Figure 3. Chocolate Raw Material Stock Graph 

Table 4. Cooking Oil Forecast Calculation 

Tentang Persediaan Ft Error Abs Error Error^2 MAPE (%) 

Nov-24 89 0.00     

Dec-24 83 0.00     

Jan-25 81 86.00 5.00 5.00 25.00      6.17 

Feb-25 82 82.00 0.00 0.00 0.00      0.00 

Mar-25 82 81.50 -0.50 0.50 0.25      0.61 
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Apr-25 86 82.00 -4.00 4.00 16.00      4.65 

May-25 83 84.00 1.00 1.00 1.00      1.20 

Jun-25 85 84.50 -0.50 0.50 0.25      0.59 

Jul-25 84 84.00 0.00 0.00 0.00 0.00 

Ags-25 84 84.50 0.50 0.50 0.25 0.60 

Sep-25 81 84.00 3.00 3.00 9.00 3.70 

Oct-25 82 82.50 0.50 0.50 0.25 0.61 

TOTAL 15.00 52.00     18.14 

Nov 2025 Prediction 81.50 

 MAD 1.50 

MSE 5.20 

MAPE (%) 1.81% 

𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟 2025 =
𝑂𝑐𝑡𝑜𝑏𝑒𝑟 2025 + 𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟 2025

2
 

   =  
82+81

2
 

   = 81.50 

From the calculation above, we get MAD = 1.50, MSE = 5.20 and MAPE = 1.81% 

 

 

Figure 4. Cooking Oil Material Graph 

Table 5. Granulated Sugar Forecast Calculation 

Period Supply Ft Error Abs Error Error^2 MAPE (%) 

Nov-24 40 0.00     

Dec-24 45 0.00     

Jan-25 41 42.50 1.50 1.50 2.25 3.66 

Feb-25 41 43.00 2.00 2.00 4.00 4.88 

Mar-25 40 41.00 1.00 1.00 1.00 2.50 
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Apr-25 49 40.50 -8.50 8.50 72.25 17.35 

May-25 44 44.50 0.50 0.50 0.25 1.14 

Jun-25 44 46.50 2.50 2.50 6.25 5.68 

Jul-25 42 44.00 2.00 2.00 4.00 4.76 

Ags-25 41 43.00 2.00 2.00 4.00 4.88 

Sep-25 43 41.50 -1.50 1.50 2.25 3.49 

Oct-25 41 42.00 1.00 1.00 1.00 2.44 

TOTAL 22.50 97.25     50.77 

Nov 2025 Prediction 42 

 MAD 2.25 

MSE 9.73 

MAPE (%) 5.08% 

𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟 2025 =
𝑂𝑐𝑡𝑜𝑏𝑒𝑟 2025 + 𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟 2025

2
 

   =  
41+43

2
 

   = 42 

From the calculation above, we get MAD = 2.25, MSE = 9.73 and MAPE = 5.08% 

 

 

Gambar 4. Grafik Bahan Baku Gula Pasir 

Tabel 6. Hasil Keseluruhan 

No Name MAD MSE MAPE 

1 Banana 2.70 10.95 2.18 % 

2 Chocolate 2.00 4.55 2.43 % 
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3 Cooking Oil 1.50 5.20 1.81 % 

4 Granulated sugar 2.25 9.73 5.08 % 

The results of the study indicate that the Single Moving Average (SMA) method has proven effective in projecting 

inventory purchasing needs for the upcoming period, thereby supporting sales strategies and improving the efficiency of 

Banana Chips' raw material management. The calculation of raw material stock forecasting for November 2025 resulted 

in the following predictions: 124 bunches of bananas, 80 pieces of chocolate, 81 kg of cooking oil, and 42 kg of granulated 

sugar. This simple, fast, and accurate forecasting process makes it easier for producers to estimate product demand, 

thereby reducing the risk of overstocking or understocking. Evaluation of forecasting accuracy is carried out using three 

error metrics: Mean Absolute Deviation (MAD), Mean Squared Error (MSE), and Mean Absolute Percentage Error 

(MAPE). This high level of accuracy indicates that the SMA method is very suitable for application, making it easier for 

producers to estimate raw material stock levels and manage supply and demand needs, thereby minimizing losses. 

4. CONCLUSION 

Based on the results of research and model evaluation using the Single Moving Average (SMA) algorithm, it was found 

that the Single Moving Average (SMA) showed consistently better performance. The evaluation was carried out using a 

random sampling approach to forecast using Mean Absolute Deviation, Mean Square Error, and Mean Absolute 

Percentage Error for each period, according to product inventory. The Single Moving Average (SMA) algorithm has 2 

special properties: it requires historical data in its calculation, and the longer or more historical the data, the smoother the 

moving average will be. The research indicates that instability in raw materials for banana chips is caused by inventory 

planning that fails to account for market demand, resulting in a mismatch between supply and consumer needs. The 

application of a Forecasting System Using the Single Moving Average (SMA) Method has been proven to help improve 

banana chip sales by planning product stock inventory more effectively and efficiently. This simple, fast, and accurate 

forecasting process makes it easier to predict product demand, reducing the risk of excess or shortage of stock in 

BananaChips MSMEs. Thus, this research has succeeded in developing a system that can more accurately project the 

need to purchase goods in the future by applying the Single Moving Average (SMA) method. 
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