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Abstract 

The proposed technique which has been called Double Weighted Moving Average (DWMA) was compared in 
performance with five already analyzed, Castillo, M. del R. et al. (2015), quantitative techniques: simple moving 
average, weighted moving average, exponential smoothing, trend projection and lineal regression; in order to improve 
the accuracy of chemicals supplier’s sales forecasts used to plan operations in Mexican industry. These forecasts are 
complex because; some Mexican companies handle up to 500 different materials and have up to 1000 customers with 
changing consumption patterns. 

The present DWMA forecasting technique was added to the system (algorithms and software) developed in the first 
part of the work, Castillo, M. del R. et al. (2016). Errors obtained with the five originally proposed techniques were 
compared versus the error obtained with the new technique. 

The system was applied to two Mexican chemicals suppliers. The new DWMA proposed technique showed, for the 
company one, better performance than the other five techniques, because most of its products have sales behavior with 
various patterns combined with seasonality. In the case of the company two, DWMA technique turned out to be the 
third of the six techniques used with lower error, because the behavior of most of its products presents random behavior 
sales data. The symmetric medium absolute percentage error, SMAPE, measurement is used on the system to measure 
each technique error. On the other hand, DWMA technique was better than the forecasting technique used in each 
company, in 56% for the first company products, who uses simple moving average, and in 81.8% of the second 
company products, who uses trend projection. 

Keywords: sales forecasting techniques, double weighted moving average (DWMA), symmetrical medium absolute 
percentage error (SMAPE) 

1. Introduction and Background 

The forecasting plays a central role in the function of a company's operations, Hahmias, S. (2007). Any business 
planning is based on forecasts. The two company functional areas that make greater use of the forecasts are marketing 
and production. Marketing usually forecasts sales of new and existing lines product. The production department uses 
sales forecasts for planning operations. 

Effective planning, Heizer, J. (2009), in short and long-term prognosis depends on the demand for the company's 
products. Good forecasts are crucial to all aspects of the business: The prognosis is the only estimate of the demand 
until the actual demand is known. Therefore, forecasts of demand guide decisions in the areas of human resources, 
capacity and supply chain management. 

Sales forecast model makers developed the initial models in the 1950s and 1960s, have been accumulating experience 
in sharpening their models, Crawford, M. (2011), and are now a mature, large and profitable industry. Their models are 
readily available to consumer packaged goods innovators and quite inexpensive compared to test markets and rollouts. 
The models allow diagnostic output as well as sensitivity testing. Unfortunately, the models: require massive amounts 
of data to work well, are built on assumptions no longer valid (For example, reliance on mass advertising and 
easy-to-get distribution) and become so complex that managers are wary of them. 

It is interesting to note that, the most successful firms by far use the simplest methodology and require the least data. 
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For Chase, R. (2014), forecasts are vital for any business organization, as well as any major management decision. 
Forecasts are the bases of the long-term corporate planning. In the functional areas of finance and accounting, forecasts 
represent the basis for budgeting and controlling costs. Marketing depends on sales forecast to plan new products, 
estimate compensations to the sales staff and make other key decisions. With forecasts, production and/or operations 
staff makes regular decisions like the process selection, capacity and production planning, distribution scheduling, and 
proper raw materials and final product inventories. 

Forecasting is fundamental in any planning effort. In the short term, and in order to respond to changes in demand, 
forecast allows adjusting the needs of: materials, spare parts, services, schedules and varying labor. In the long term, it 
is required as a basis for predicting strategic changes, such as the development of new markets, create new products or 
services and expand or build up new facilities. 

Otherwise, the sales and operations planning is a process that helps to provide better customer service, to low inventory 
handling, to offer customers shorter delivery times, to stabilize production rates and to make easier the business 
handling for the management staff. 

Moreover, in order to have sales forecasts more accurate, or with a minor mistake, it is proposed a new quantitative 
technique for sales forecasting, called Double Weighted Moving Average (DWMA). A system (algorithm and 
software) was developed for calculating the forecasted sales for each product by applying five established and the new 
proposed techniques. The system evaluates the error of each technique and selects the lowest error one. 

2. Forecasting Techniques 

Forecasting is the art and science of predicting future events, Heizer, J. (2009). It may involve the management of 
historical data to project future through some kind of mathematical model. It can be a subjective or intuitive prediction 
of future, or a combination of both, i.e., a mathematical model adjusted for the judgment of an administrator. 

Demand forecasts are projections of demand for products or services of a company. These forecasts, also called sales 
forecasts, orienting production, capacity and scheduling company systems, and serve as inputs in financial planning, 
marketing and personnel. 

To Nahmias, S. (2007), the characteristics of the forecasts are: 

 Usually they will be wrong. 

 A good forecast also gives a measure of error. 

 Forecasting several units together is easier than with individual units. 

 The more a long future forecast is made; the less accurate it will be. 

 A forecasting technique should not be used to exclude known information. 

The forecasting model, Chase, R. (2014), which a company should choose depends on: 

1. The time horizon they will be forecasted. 

2. The data availability. 

3. The required accuracy. 

4. The size of the budget for forecasting. 

5. The availability of qualified personnel. 

Guide to select an appropriate method of forecasting: 

 

Forecasting Method Number of historical 
data 

Pattern data Forecast horizon 

Linear regression 10-20 observations for 
temporality. 

Stationary season, trends 
and seasonality 

Short to medium 

Simple Moving 
Average 

6-12 months, often 
weekly data 

Data must be stationary 
(i.e., They will be 
without trend and 
seasonality) 

Short 

Weighted moving 
average and simple 
exponential smoothing 

For starting will be 
needed 5 to 10 
observations 

The data must be 
stationary 

Short 
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A company, Chopra, S. (2010), may find it difficult to decide which method is most appropriate for forecasting. In fact, 
several studies have indicated that using multiple forecasting methods to create a combined forecast is more effective 
than using any one method alone. 

Basic approach to demand forecasting. 

The following basic, six-step approach helps an organization perform effective forecasting. 

1. Understand the objective of forecasting. 

Every forecast supports decisions, so an important first step is to identify these decisions clearly. 

2. Integrate demand planning and forecasting throughout the supply chain.  

A company should link its forecast to all planning activities throughout the supply chain. These include capacity 
planning, production planning, promotion planning, and purchasing, among others. This link should exist at both the 
information system and the human resources management level. As a variety of functions is affected by the outcomes 
of the planning process, it is important that all of them be integrated into the forecasting process. 

3. Understand and identify customer segments. 

A firm must identify the customer segments, the supply chain serves. Customers may be grouped by similarities in 
service requirements, demand volumes, order frequency, demand volatility, seasonality, and so forth. In general, 
companies may use different forecasting methods for different segments. A clear understanding of the customer 
segments facilitates an accurate and simplified approach to forecasting. 

4. Identify the major factors that influence the demand forecast. 

Next, a firm must identify demand, supply and product-related phenomena that influence the demand forecast. On the 
demand side, a company must ascertain whether demand is growing, declining, or has a seasonal pattern. 

5. Determine the appropriate forecasting technique. 

In selecting an appropriate forecasting technique, a company should first understand the dimensions that are relevant to 
the forecast. These dimensions include geographic area, product groups, and customer groups. The company should 
understand the differences in demand along each dimension and will likely want different forecast and techniques for 
each dimension. 

6. Establish performance and errors measures for the forecast. 

Companies should establish clear performance measures to evaluate the accuracy and timeliness of the forecast. These 
measures should be highly correlated with the objectives of the business decisions based on these forecast. 

3. Method 

3.1 Hypothesis 

Considering hypothesis test used: 

μ = Average error of prediction techniques Sales (1-Simple Moving Average, 2-Weighted Moving Average, 
3-proyeccción trend, 4-Exponential Smoothing, 5-Linear Regression and 6-Double Weighted Moving Average. 

H
0
: µ

6
 ≥ µ1, µ2, µ3, µ4, µ5

 

H
a
: µ

6
 

 
< µ1, µ2, µ3, µ4, µ5                                  (1) 

H
0
: µ

6
 ≥ µ1, µ3 

H
a
: µ

6
 < µ1, µ3                                      (2)

 

3.2 Universe 

According to the Pochteca census from the National Association of the Chemical Industry, there are 300 chemicals 
distributors in México. 

3.3 Procedure 

Heizer, J. (2009) proposed seven steps in order to initiate the design and implementation of a forecasting system. All of 
them were followed for the present development. They are: 

I. Determine the forecast use: The chemicals suppliers use forecasts to meet its future sales, in order to better plan their 
operations. 
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