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Forecasting Sales of Category 2 Psychotropic Substances Using Time Series Analysis:

Moving Average Smoothing and Autoregressive Integrated Moving Average Model
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Abstract

The demand for Category 2 psychotropic substances, particularly Attention-
Deficit/ Hyperactivity Disorder (ADHD) medications, in Thailand is influenced by various factors.
Traditional statistical estimation methods employed by Thai FDA have found that the supply of
these medications often falls short of the needs of healthcare facilities throughout the year. Time
series forecasting is a widely used method for predicting sales and demand for products. Sales
data of these medications, recorded as time series data, can be utilized to develop models for
forecasting sales through time series analysis, ensuring adequate supply planning. This study aims
to develop a model for forecasting sales of Category 2 psychotropic substances (ADHD medications)
using time series analysis with Moving Average Smoothing and the ARIMA ( Autoregressive
Integrated Moving Average) model, and to compare the performance of the developed models.
Sales data from 2013 to 2022 were collected, with sales data from 2022 used as the test dataset
to evaluate model performance. The model development was carried out using RStudio software.
The study's results indicate that the developed ARIMA model, specifically the seasonal ARIMA,
provides more accurate sales forecasts compared to Moving Average Smoothing and traditional
estimation methods employed by the agency. This model can be used to plan supply quantities

more effectively to meet demand.
Keywords Time series analysis, ARIMA model, Moving average, Methylphenidate
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AN 2 ANAAIALARBUYBINITIATIEY MA Wasbuu ARIMA

ltem Error MA ARIMA
MAPE 94.95 35.25
Ritalin® RMSE 5136.73 3805.20
MAE 4281.64 3168.85
MAPE 31.45 24.13
Concerta® 36 RMSE 719.97 689.44
MAE 586.05 532.74
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Date

01/2565
02/2565
03/2565
04/2565
05/2565
06/2565
07/2565
08/2565
09/2565
10/2565
11/2565
12/2565

Actual
14,979
7,363
8,427
11,610
9,318
10,911
11,543
10,024
12,437
6,509
13,220
17,515

Ritalin®

Calculated
13,372.61
13,372.61
13,372.61
13,372.61
13,372.61
13,372.61
13,372.61
13,372.61
13,372.61
13,372.61
13,372.61
13,372.61

MA
11,888.67
11,888.67
11,888.67
11,888.67
11,888.67
11,888.67
11,888.67
11,888.67
11,888.67
11,888.67
11,888.67
11,888.67

ARIMA  Actual

13,194.68
14,227.41
14,357.26
11,458.09
14,082.04
13,970.64
13,072.01
13,957.43
13,790.28
13,120.73
13,868.27
14,308.59

2,148
2,221
2,874
2,634
2,010
3,382
2,142
3,078
2,060
1,987
3,302
3,497

Concerta® 36

Calculated
2,872.37
2,872.37
2,872.37
2,872.37
2,872.37
2,872.37
2,872.37
2,872.37
2,872.37
2,872.37
2,872.37
2,872.37

MA
2,611.25
2,611.25
2,611.25
2,611.25
2,611.25
2,611.25
2,611.25
2,611.25
2,611.25
2,611.25
2,611.25
2,611.25

ARIMA
2,501.07
2,794.71
2,7196.53
2,7155.94
2,621.95
3,001.32
2,616.42
2,876.86
2,804.61
2,580.13
3,228.37
3,430.91
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