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The main objective of this thesis was to study if the quantitative sales forecasting 

methods will enhance the accuracy of the sales forecast in comparison to qualitative 

sales forecasting method.  

 

A literature review in the field of forecasting was conducted, including general sales 

forecasting process, forecasting methods and techniques and forecasting accuracy 

measurement. 

 

In the empirical part of the study the accuracy of the forecasts provided by both 

qualitative and quantitative methods is being studied and compared in the case of 

short, medium and long term forecasts. The SAS®  Forecast Server –tool was used in 

creating the quantitative forecasts. 
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Tutkielman tavoitteena oli selvittää saadaanko kvantitatiivisia ennustemenetelmiä 

käyttäen parempi ennustetarkkuus kuin kvalitatiivisia ennustemenetelmiä käyttäen. 

 

Teoriaosuudessa tutkittiin myynnin ennustamiseen liittyvää kirjallisuutta myynnin 

ennustamisprosessin, myynnin ennustamismenetelmien ja ennustamistekniikoiden 

sekä myynnin ennustamisen tarkkuuden alueilta.  

 

Tutkimuksen empiirisessä osassa kvalitatiivisten sekä kvantitatiivisten 

ennustemenetelmien tarkkuutta tutkittiin sekä vertailtiin lyhyellä, keskipitkällä ja pitkällä 

aikavälillä. Kvantitatiivisessa tutkimuksessa käytettiin SAS®  Forecast Server –

työkalua. 
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1. INTRODUCTION 

 

There is a consensus in the literature that forecasts play a crucial role in an 

organisation’s decision making process. Forecasts are important inputs into almost all 

decisions affecting the future of the organisation including production planning, 

finance, budgeting, purchasing and marketing planning.  

 

Forecasting is also important in many aspects of our lives. We, as individuals, try to 

predict success in our marriages, occupations, and investments.  Organisations invest 

enormous amounts based on forecasts for new products, factories, retail outlets, and 

contracts with executives. Government agencies need forecasts of the economy, 

environmental impacts, new sport stadiums, and effects of proposed social programs. 

Armstrong (2001) In order for a forecast to be useful, it should reflect current 

information (Winklhofer et al.,1996).   

 

The interest from top management towards sales forecasting is continuously 

increasing because of its influence on the whole business and decision making. 

Gaining more accurate sales forecasts has created more growing interest in managing 

the forecasting methods and tools. 

 

The forecasting methods have been divided into qualitative and quantitative which 

both do have their own strengths and limitations. Trafimow (2014) states that, the 

even more interesting question pertains to goals. In this study the quantitative 

forecasting methods is compared to qualitative forecasting methods by scrutinising the 

length and the accuracy of the forecasts. 

 
 
 
1.1. Background of the research topic    
 

Forecasting is often frowned upon and has also been banned in Rome in 357 A.D.  

when Emperor Constantine issued an edict forbidding anyone “to consult a 

soothsayer, a mathematician, or a forecaster… May curiosity to foretell the future be 

silenced forever?” In recent years, however, forecasting has become more 
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acceptable. Researchers involved in forecasting have gained respect and some, such 

as Lawrence R. Klein, Wassily W Leontief, Franco Modigiliani and James Tobin, have 

received Nobel prizes in economics. (Armstrong, 2001) 

 

Forecasting is about change. If there is no change, then there is no need to forecast. 

Change can be gradual and continuous, or it can be rapid and discontinuous. 

Understanding the patterns of change can be very helpful in planning forecasting 

activities.  According to Crosby (1999) the effective forecasting is both art and science. 

The art element refers to how the total forecasting system can be designed and 

constructed to yield accurate, timely and low-cost forecasts. The art element also 

relates to the selection and communication of a measure of forecast accuracy that is 

appropriate for the organisation and the management team. The science element 

refers how the individual methods are structured and manipulated numerically to 

deliver the actual forecast. The science element also includes knowing how to apply 

and compute the various measures of forecast accuracy. Timely and accurate 

forecasts are the most valuable contribution that can be made to the success of a 

business. However, forecasting is decision support. Forecasting itself has no intrinsic 

value. The value is only found in the conclusions reached by the users of the forecast.  

 

Every time a plan of any type is developed, a forecast is needed to be done. This is 

true of individuals, and well as profit and non-profit companies, government 

organisations, and in fact, any entity that makes a plan. It can be as simple as 

planning what we will wear tomorrow. When we decide to wear warm clothes, we are 

forecasting a cool weather. If we are forecasting rain, we will add an umbrella. This is 

not much different from a company making financial plans based on expected sales 

and the costs of meeting the sales. (Mentzer, 2005)  

 

The majority of firms studied take the revision of their export sales forecasts very 

seriously. The most of the exporters update their forecast any time they expect a 

significant change in future sales. Large firms undertake regular revisions on a 

quarterly, semi-annual or yearly basis. Small and inexperienced exporters put different 

emphasis on export sales forecast revision and may not update the forecast at all. As 
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expected, forecast modification is more frequent when forecast error is high. (Wacker 

et al., 1995, Winklhofer et al., 1996)  

 

Many companies produce an export sales forecast for one year ahead. Larger 

exporters also try to estimate their export sales on a three- or five-year basis and, at 

the same time, develop very short-term (e.g. daily) forecasts. Smaller firms prepare 

forecasts only at budget time for one year ahead. (Winklhofer et al., 1996) 

 

Forecasting serves many needs. It can help people and organisations to plan for the 

future and to make rational decisions. It can help in deliberations about policy 

variables. For example, what would happen if the U.S. government eliminated the 

capital gains tax? Such forecasts can help policy makers to see what decisions they 

should make and may affect what decisions they make. (Armstrong, 2001) 

 

Hanke et al. (2001) classifies the forecasting procedures as long term or short term. 

Long term forecasts are necessary to set the general course of an organisation for the 

long runs; thus they become the particular focus of top management. Short term 

forecasts are used to design immediate strategies and are used by middle 

management and first line management to meet the needs of the immediate future. 

Wacker et al. (1995) divides the forecasting procedures as long term and short term 

where long term forecasts are used for market planning and short term forecasts for 

production scheduling. Crosby (1999) instead divides the forecasting procedures in 

three; short term which means usually less than a year, the near term, which means 

from one to three years, and the long term, which means greater than three years.  

 

Waller (2002) presents the time horizons in forecasting in three ranges, short, medium 

and long range. Short range forecast is one for a time span of a few weeks up to three 

months. Medium range forecast covers from three months up to one year. Long range 

forecast is of about one to five years. Waller (2002) states also that the category in 

which a type of forecast is placed depends on the type of industry, and the country in 

which it is located. 
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Part of the difficulty comes from not recognising that businesses often require several 

different types of forecasts, at different time periods, at different levels of detail, for 

different horizons, and for different purposes. For example long-range strategic 

forecasts that influence new-construction decisions, mid-range tactical forecasts that 

support new-product development and expansion efforts, and short-term operating 

forecasts that influence quarterly revenue and profitability goals. Each of these 

specialised forecasts requires different perspectives and often employs different 

methods. (Crosby, 1999)  

 

Forecasts might also be classified in terms of their position on a micro-macro 

continuum. There are indicators in the economy that can be used to describe past, 

current, or future micro- and macroeconomic conditions. For example, a plant 

manager might be interested in forecasting the number of workers needed for the next 

several months (a micro forecast), whereas the federal government is forecasting the 

total number of people employed is the entire country (a macro forecast). Different 

levels of management in an organisation tend to focus on different levels of the micro-

macro continuum. Top management would be interested in forecasting the sales of 

the entire company, whereas individual salesperson would be much more interested in 

forecasting their own sales volumes.  (Crosby, 1999, Hanke et al., 2001, Waller, 2002) 

 

According to Mentzer et al. (2005) sales forecasting is a management process and not 

a computer program. Their research has found out that it is important to view sales 

forecasting as a management function because it affects so many areas across an 

organisation. Sales forecasting is a critical to a company’s production or operations 

department, and to supply-chain demand planning. Adequate materials must be 

obtained at the lowest possible price, adequate production facilities must be provided 

at the lowest possible cost, adequate labour must be hired and trained at the lowest 

possible cost, and adequate logistics services must be obtained to avoid supply chain 

bottlenecks in moving products from producers to consumers. None of these 

fundamental business functions can be performed effectively without accurate sales 

forecast.  

 

The empirical part of this study focuses on sales forecasting in paper industry. The 
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empirical case study comes from Stora Enso Oyj and its Anjala mill. The sales 

forecasting has been found challenging at Anjala mill in the past. There have been 

qualitative sales forecasting methods in use and when the pressure from the business 

area side has increased, more optional forecasting methods wanted to take in place. 

The most important reason for that is to possibly increasing sales forecast accuracy. 

 

Forecasting is often confused with planning. Planning concerns what the world should 

look like, while forecasting is about what it will look like. Planners can use forecasting 

methods to predict the outcomes for alternative plans. If the forecast outcomes are not 

satisfactory, they can revise the plans and obtain new forecasts by repeating the 

process until the forecasted outcomes are satisfactory. However, in practise, many 

organisations revise their forecasts, not their plans.  They believe that changing the 

forecasts will change the behaviour. Armstrong (2001) 

 

The sales forecasts are frequently updated at Anjala mill. The most important is to 

update the following month’s sales figures, but every month until 15 months will be 

updated. The input to the forecast is coming worldwide from the sales network through 

the Sales Service Centres to the mill and is fine-tuned by the Sales Director, who is in 

charge of the book paper sales for the mill, and Mill Order Planning team. The 

forecasting at Anjala mill has been based on the people’s opinions and experiences 

combined with historical data, which has surely been valuable information. However, 

the systematic analysis on cause and effect does not exist and therefore quantitative 

sales forecasting methods will be taken in place to see if there is any additional value 

to sales forecasting accuracy. 

 

 

1.2. Research scope and delimitations 

 

In the field of forecasting, this study is purely concerned on sales forecasting. Sales 

forecasting are often seen as an isolated task and therefore the connection between 

other processes, such as production, purchasing, marketing, logistics, and financial 

planning are discussed only when relevant.  
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In the empirical part of the study the qualitative method used at Anjala mill is the Sales 

Force Composite method. The quantitative methods used are chosen by SAS® 

Forecast Server –tool. 

 

The main aim of the study is to find out if the quantitative sales forecasting methods 

will enhance the accuracy of the sales forecast in comparison to qualitative sales 

forecasting method. The accuracy of the forecasts provided by both qualitative and 

quantitative methods is being studied and compared in the case of short, medium and 

long term forecasts. The main research question can be defined as follows:  

  

Q: How much, if any, can the accuracy of short, medium and long term sales forecast 

be enhanced by using quantitative sales forecasting methods rather than qualitative 

sales forecasting methods?   

 

In order to answer this question fully and meet the objectives of this study a couple of 

sub-questions were formulated; 

 

1. How do qualitative sales forecasting methods and quantitative sales forecasting 

methods differ? 

2. What are the advantages of quantitative sales forecasting methods and the 

qualitative sales forecasting methods? 

 

 

1.3. Theoretical framework 

 

Current thesis has its theoretical foundations from the various studies which were 

collected together by Douglas C. West (1997). The type of forecasting techniques 

used, have a significant effect on forecasting accuracy. Objective techniques perform 

well for the long run and judgmental approaches can work effectively in the short-run, 

writes West. 

 

The theoretical framework is illustrated in Figure 1 below. In the middle column the 

factors affecting to the sales forecasting process are presented. Both methods, 
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qualitative and quantitative, do utilize the historical data in the forecasting process. In 

qualitative methods it is used by humans and in quantitative methods it is used by 

applications. Qualitative methods use judgement and opinions whereas quantitative 

methods utilize variables (dependent and independent) and patterns (trend, seasonal, 

cyclical, irregular). The characteristics, advantages and challenges of qualitative and 

quantitative sales forecasting methods are presented on chapter 3.4. The forecast 

accuracy in this study has been calculated on the basis of real data for short, medium 

and long run, which has been explained on chapter 1.4. 

 

 

Figure 1: Theoretical framework 

 

 

1.4. Methodology 

 

There are qualitative and quantitative methods used in sales forecasting. The case 

company Anjala mill in this study has been utilising only qualitative forecasting 
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method. The used method is called Sales force composite, and is named so because 

of the initial input is the opinion of each member of the field sales staff. The rationale 

behind Sales force composite approach is that salespeople know the customers, 

market, and the competition. The problems with Sales force composite are that 

systematic analysis of cause and effect does not exist, and they rely on informed 

judgment and opinions. Therefore a tool called SAS® Forecast Server has been used 

to statistically calculate an objective, un-biased sales forecast of future demand to find 

out if the accuracy can be enhanced in 6, 12 and 18 months forecasts. The results are 

then compared to the actual invoicing data as well as to the original sales forecast 

which was made by using only qualitative methods. The challenges with quantitative 

forecasting methods are normally huge amount of data, lack of time and lack of skilled 

analysts. The SAS® Forecast Server is a tool which generates large quantities 

forecasts quickly and easily. The software automatically chooses the most appropriate 

forecasting model, optimizes the model parameters and produces the forecasts.  

 

 

1.5. Outline of the study 

 

This thesis is divided into six main chapters. The first chapter is the introduction to 

sales forecasting, providing an overview of the research topic. The second chapter 

introduces the theoretical background for sales forecasting. In the third chapter the 

forecasting methods, qualitative and quantitative, are introduced as well as the 

distinction between them. The fourth chapter presents the empirical case including the 

current process and the introduction of SAS® Forecast Server tool. On the fifth chapter 

the summary of the study findings are presented. The sixth chapter has got the 

discussion and the conclusions. 

 

2. SALES FORECASTING 

 

2.1. The theory of sales forecasting 

 

Forecasts are crucial for practically all economic and business decisions. However, 

there is a mounting body of empirical evidence showing that accurate forecasting in 



             

15 

 

the economic and business world is usually not possible. In the 1970s and 1980s, 

social scientists hoped that computers and sophisticated mathematical models would 

allow them to emulate the forecasting successes of the hard science. Their hopes 

have proven groundless. Instead, Makridakis et al. (2009) shows that a huge body of 

empirical evidence has led to the following conclusions. The future is never exactly 

like the past. This means that the extrapolation of relationships or past patterns does 

not mean accurate predictions. Statistically sophisticated, or complex, models fit past 

data well but do not necessarily predict the future accurately. However, simple models 

do not necessarily fit past data well but predict the future better than complex or 

sophisticated statistical models. Both statistical models and human judgement have 

been unable to capture the full extent of future uncertainty. People who have relied on 

these methods have been surprised by large forecasting errors and events they did 

not foresee. These unforeseen rare and unique events Taleb (2007) has imaginatively 

labelled “Black Swans”. Expert judgement is typically inferior to simple statistical 

models and forecasts made by experts are no more accurate than those of 

knowledgeable individuals. Averaging the predictions of several individuals usually 

improve forecasting accuracy. Averaging the forecasts of two or more models 

improves accuracy while also reducing the variance of forecasting errors. These 

conclusions raise important issues for almost all economic and business decisions 

requiring forecasting. How can managers and policy makers plan, make decisions, 

and formulate strategies in a complex world characterised by limited predictability, 

high levels of uncertainty, and future outcomes that they cannot even conceive? 

(Diamantopoulos et al., 1999, Makridakis et al., 2009) 

 

Makridakis et al. (2009) shows a theory of two types of uncertainty that he named 

”subway” and ”coconut” uncertainty. “Subway” uncertainty refers to what we can 

model and reasonably incorporate, for example, normally distributed forecasting 

errors. Suppose that a meticulous person keeps a record of how long it takes him to 

the office each morning. Over times his records shows variations in travel times due to 

a variety of uncontrollable factors that seem to happen at random. For example a wait 

at the metro station or crowded sidewalks may affect on the used time. However, to all 

intents and purposes, “coconut” uncertainty successfully models the time taken to 

reach the office in the morning and the uncertainty of being earlier or later than the 
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average time. Indeed, probabilistic predictions of how long your journey will last can 

be made. “Coconut” uncertainty concerns to events that cannot be modelled, and also 

to rare and unique events that are simply hard to imagine. It is the occurrence of a 

rare event with critical consequences. It happens when “subway” uncertainty will be 

affected with something totally unexpected. One day on his way to work, a block of ice 

slides off the roof of a tall building and hits him on his head. He is rushed into the 

hospital where he has to stay nearly two weeks before being released. Although the 

changes of this particular rare event occurring are very small (i.e., the ice falling at just 

the moment he was passing, his precise location on the sidewalk), rare events do 

happen. Coconuts are like earthquakes, although unlikely, they can strike at any point 

with destructive consequences. Most real-life situations are mixture if subway and 

coconut uncertainties. 

 

In dealing with uncertainty, it is important to know whether and to what extent one is 

dealing with phenomena governed by subway uncertainty, coconut uncertainty, or, as 

in most cases, a combination of the two.  This knowledge can be confirmed from past 

data or inferred from similar situations. Unfortunately the empirical evidence has 

shown that in the great majority of economic or business situations the distribution of 

forecasting errors does not behave like that. The difficulty for decision and policy 

makers is to understand and accept the extent of future uncertainty so that appropriate 

plans, similar to those made for earthquakes or storms and hurricanes, can be 

formulated. Makridakis et al. (2009) discuss a systematic way of thinking about 

subway and coconut uncertainty, see figure 2 below. In a given situation, it is useful to 

distinguish between known knowns, known unknowns, and unknown unknowns. For 

example the return of an insured fixed deposit in a bank is known known, we know 

exactly what we will receive in the future. The outcome of a coin toss is an example of 

known unknown. We know that the result will be heads or tails, but we don’t know 

which. Similarly, we know that there will be bubbles in financial markets in the future, 

but we do not know when or where. Then there are unknown unknowns, rare events 

that are completely unexpected and unimagined. These are called Black Swans 

according to Taleb (2007) as they can only be identified after their occurrence. 

Makridakis et al. (2009) 
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Figure 2: Subway and coconut uncertainty (Makridakis et al., 2009 p. 807) 

 

New technology and new disciplines have arisen up overnight, competition in many 

areas has become more interesting, the international trade has started in all industries 

and the internet has become an important source of data and decision-making 

information.  Organisations that cannot react quickly to changing conditions and 

cannot foresee future with any degree of accuracy are doomed to disappear. 

Computers, along with the quantitative techniques they make possible, have become 

more than a convenience for modern organisations, they have become essential. 

Hanke et al., (2001) The business environment has changed dramatically over the 

past two decades with increasing globalization, widespread adoption of information 

technology, and the advent of e-business. (McCarthy et al. 2006) 

 

According to Hutt et al. (2010) demand forecast reflects management’s estimate of 

probable level of company sales, taking into account both potential business and the 

level and type of marketing effort demanded. Virtually every decision made by the 

marketer is based on a forecast, formal or informal. An estimate of demand provides 
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the foundation for the planning process. Without knowledge of market demand, 

marketing executives cannot develop sound strategy and make effective decisions 

about the allocation of resources. The estimates of probable demand should be made 

only after the firm has made decisions about its marketing strategy for a particular 

segment. Only after the marketing strategy is developed can expected sales be 

forecasted. On Hutt et al. (2010) opinion, the marketing strategy is a determinant of 

the level of sales and not vice versa.    

 

The empirical literature on forecasting practice has hardly distinguished between 

export and domestic sales forecasting. It is surprising given the importance of 

exporting for companies and the additional difficulties involved in preparing export as 

opposed to home market forecasts. (Diamantopoulos et al., 1999) 

 

While the importance of forecasting in the planning process is well recognised in the 

literature, the role of forecasting in export planning has received only little attention.  

(Diamantopoulos et al., 1999, Winklhofer et al., 1996). One reason may be that no 

differences are expected in relation to domestic sales forecasting. However Winklhofer 

et al. (1996), state that the nature of export sales forecasting may differ from its 

domestic counterpart. The preparation of export sales forecasts is likely to have 

implications manifested in at least three areas: the internal organisation of the firm, the 

collection of the data and the development of the forecasting models.  

 

The literature on international marketing research is replete with examples relating to 

problems associated with the availability, accessibility and quality of information 

relating to overseas markets. Sometimes the business may change so quickly that the 

sales history of a certain product in an export country may not be useful for the next 

sales forecast; the future development is completely different from the past. Although 

a wide range of secondary data about foreign countries can be accessed from sources 

such as home and foreign governments, trade associations, international 

organisations and commercial suppliers, exporters may nevertheless have difficulties 

in identifying relevant sources and selecting appropriate data for their export 

forecasting needs. Also the reliability of secondary data supplied from external bodies 

(e.g. governments) is often open to question as there are often discrepancies in the 
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definition and operationalisation of macroeconomic data units (e.g. GNP, inflation, 

money supply) across countries. The frequency of updating basic economic and 

demographic data can vary considerably across countries. (Diamantopoulos et al., 

1999, Winklhofer et al., 1996) 

 

All exporting companies, regardless of size and export experience, collect information 

for forecasting purposes from a variety of sources. According to Winklhofer et al. 

(1996) the one of the most valued information sources seems to be customers abroad.  

Of similar importance is the sales history of the product or product group concerned. 

Firms also use enquiries of potential export customers as indicators for future export 

sales. Another source is secondary information from magazines or industrial statistics. 

Many companies use agents and distributors as information sources. Industry-specific 

marketing research organisations also play a role in the gathering of information. The 

companies which have e.g. headquarters or subsidiaries abroad, exchange 

information with them for forecasting purposes. Also common is the collection of 

information through networking. The companies who do have a close relationship with 

their suppliers tend to rely on that. However, the problem is the quality of the 

information. 

 

According to the study made by Winklhofer et al. (1996) the company characteristics 

seem to have a great influence on who prepares export sales forecast. More 

specifically, large companies which are just-in-time suppliers receive the buying 

schedules of their customers and use them as short-term export sales forecasts. For 

long time forecasting the salesperson dealing with the customer account estimates 

future sales, which are then evaluated and possibly altered by top management. The 

information from subsidiaries, agents and distributors are well used in sales 

forecasting. The forecasting procedure adopted by large firms indicates that, for long-

term forecast preparation, team based forecasting is common procedure. In contrast 

the smaller firms usually have all their export sales forecasts prepared by top 

management.  
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2.2. Sales forecasting practises 

 

Forecasting or estimating the demand for finished goods or services is the starting 

point for all operating activities. It is the trigger that sets the supply chain in motion 

including the preparation of capital budgets for plant and equipment and shorter term 

operating budgets., production plans, short-term operating cash requirements, 

personnel needs, capacity levels of equipment, machines and buildings, purchase 

requirements of raw materials, components and services, plans for subcontractor 

requirements, and transportation requirements for raw materials, finished goods, and 

personnel. (Waller, 2002) 

 

Winklhofer et al. (1996) draw together the main findings of the study of forecasting 

practises, four-group typology of firms who were incorporating company 

characteristics, forecasting practices, and forecasting performance. The first group, 

forecast receivers, consists of the large and experienced exporters with selling 

subsidiaries or headquarters abroad. These firms produce export sales forecasts for 

very short to very long time periods and use them for production, financial, inventory 

and for sales quota planning. The forecasts are reviewed on a regular basis. The 

second group, customer-dependent forecasters, consists of large direct exporters with 

few export customers. Companies in this category have very close relationships with 

their customers and rely heavily on the latter for forecasting purposes. Short-term 

forecasts are mainly the aggregation of short-term customer requirements. The third 

group, organized forecasters, consists of small- to medium-sized firms with substantial 

export experience. These exporters utilise a whole range of information sources for 

sales forecast preparation and produce forecasts through regular management 

meetings attended by people who know the market abroad. The forecasts are used for 

production, personnel planning, and budgeting purposes and are reviewed frequently. 

The fourth group, intuitive forecasters, undertakes the forecasting in a fairly 

unsophisticated manner with intuition or the personal opinion of the managing director 

dominating the sales forecast. Secondary information sources and discussion with 

agents and distributors are used in order to gain knowledge about the potential 

development of future sales. Companies in this category prepare forecasts either at 
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country of an item level for one year ahead and forecast revisions are not regarded as 

necessary in these firms. 

 

McCarthy et al. (2006) made a 20-year longitudinal study of forecasting practises to 

discover how sales forecasting management practises have changed. For 56 % of 

responding companies, a cross-functional team was involved in developing the 

forecast. Thirty-four per cent of respondents did not utilise a cross-functional team. 

They reported a single department was responsible for developing the final forecast 

and among these firms, the majority assigned responsibility for developing the 

forecast to sales and marketing.  The respondents were asked to identify functional 

areas that contributed information to the forecast. Sales and marketing were named 

as contributors most frequently, followed by forecasting, executive leadership and 

finance. It should be noted in this study that, even in companies where one 

department is responsible for developing the final forecast, many functional areas 

contribute information. However, these findings indicate that firms collecting input from 

multiple functional areas are not necessarily adopting a consensus approach to 

developing the forecast. Thirty-eight percent of firms reported a separate functional 

area for forecasting, employing an average of 10 people. In 16 % of firms with a 

forecasting function, the forecasting unit did not contribute information to the forecast. 

One possible explanation is that the forecasting function for these responding 

companies performed primarily administrative tasks such as collecting and 

aggregating input from other functional areas. Fifty-four percent reported participating 

in collaborative forecasting with customers. The majority of these i.e. 69 % limited 

collaboration to fewer than seven customers and minority, 10 percent, collaborated 

with more than 20 customers.  

 

Export sales forecasting may be organised in a variety of ways within a company. 

There are companies where sales forecasts may be prepared by a separate export 

department responsible for all export activities of the firm. Sometimes marketing 

department may perform the forecasting task, both the domestic market and the firm’s 

export markets. The firm may also be organised on a country or regional basis, which 

means that each country regional manager may be responsible for predicting the 

sales for each product and product group sold in his area. Regardless of how export 
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sales forecasting is organised within the corporation, the key issue is ensuring a good 

communication flow between the various parties involved in forecasting in order to 

avoid double work and non-transfer of past experience.  Another issue concerns the 

allocation of resources (such as time, money, equipment and personnel) for sales 

forecasts preparation into domestic and export activities; competition for resources 

may cause friction and conflict between domestic and marketing personnel and export 

staff. The overall workload in terms of forecasting requirements is likely to increase, 

not least because each country may need its own forecasts which may increase the 

need for specialist forecasting staff. Given that preparing forecasts for overseas 

markets is likely to require some familiarity with countries concerned, the choice of 

suitable staffis likely to be restricted and their employment costly. (Diamantopoulos et 

al., 1999, Winklhofer et al., 1996) 

 

 

2.3. Variables and their measures 

 

”What gets measured, gets rewarded and what gets rewarded, gets done.” have 

Menzer et al. (2005) specified a basic management principle. In managing the sales 

forecasting function is to determine what is wanted to get done, how it will be 

measured and rewarded to those who earn it. The most important is to accomplish 

with the sales forecast to obtain a level of accuracy that helps planning the future 

better. “Better” means to lower the marketing and operations costs to market and 

deliver the product in a way that creates customer satisfaction. In other words the 

money invested in forecasting should be viewed as a return on investment decision 

investment, with the returns of lower supply chain management costs and improved 

customer service. Thus there are three dimensions to sales forecasting performance; 

accuracy, costs and customer satisfaction. These dimensions used as a 

multidimensional metrics of sale forecasting performance, will help to define for those 

responsible for sales forecasting what needs to be improved. (Mentzer et al., 2005) 
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2.3.1 Sales forecast accuracy 

 

Although practitioners use a whole variety of criteria to evaluate forecast performance 

(e.g., timeliness, cost, and perceived usefulness), accuracy is probably the most 

important one. (Diamantopoulos et al., 1999, Winklhofer et al., 1996, Menzer et al., 

2005).  Wacker et al. (1995) state that use of the forecast for sales planning purposes 

enhances forecast accuracy i.e. the firms which recognize sales planning as providing 

the basis for other functions have more accurate forecasts.  

 

According to Chase (2009) there are two distinct purposes for measuring forecast 

performance. Firstly to measure how well the actual outcome was predicted and 

secondly to compare different statistical models to determine which one fits the 

demand history of a product and best predicts the future outcome. Forecast 

measurement should be not only a tool to evaluate performance, but also a learning 

process. However, the forecast accuracy cannot be improved unless it can be 

measured. A benchmark must be established by measuring current forecast 

performance before a target for improvement can be established. Also the ongoing 

documentation concerning the specifics that went into each forecast is important.  

 

Wacker et al. (1995) points out that the forecast accuracy does not improve as the 

number of functions involved increased. The reason for that seemed to be that it takes 

skill and experience to effectively merge forecasts coming from different sources and 

generated by different functional business areas. However the development of the 

final forecast with many functions involved may make it more politically acceptable 

than accurate. Diamantopoulos et al., (1999) notes, that when using experts on export 

forecasting process in their real world environment, the impact is positive accuracy. 

Such expertise in an export forecasting context may be considered to be the familiarity 

with export markets as a result of export operations over a substantial period of time. 

Thus, it would be expected that export experience will have a positive effect on export 

sales accuracy. However, the export experience cannot be divorced from the 

company’s overall forecasting experience as indicated by firm age.  
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Wacker et al. (1995) states in his study that the involvement of the top management 

decreases forecast accuracy. The reason may be that top management’s involvement 

makes the forecast to become an unrealistic ‘hopes and wishes’ forecast. However, 

20 % of the manufacturing firms surveyed had top management involved in 

forecasting. According to Winklhofer et al. (1996) the company characteristics seem to 

have a great influence on who prepares export sales forecasts. The company size 

may also affect the frequency of export sales forecasting preparation. It was also 

noted that companies evolve the forecasting frequencies that best suit their type of 

product, market, and method of operation. 

 

According to Diamantopoulos et al., (1999) export diversity (in terms of the variety of 

export markets served) would be negatively related to export sales forecast accuracy. 

The reasons affecting to that are the quality of given key factors, which may vary 

between the countries. That is, conventional indicators may differ internationally in 

respect to their predictive efficiency, their measurability and so forth. The cultural 

barriers and differences in business practises make some regions (e.g., Asia vs. 

Europe) more difficult to forecast. Also the quality of secondary data may be quite 

variable across different countries. There may also be communication problems within 

the firm due to involvement of a large number of people (e.g., local agents, sales force 

abroad, regional managers) in the forecasting process. However, a counterargument 

is that export diversity may in fact be beneficial in that knowledge gained in some 

markets may be profitably applied in other markets. 

 

Winklhofer et al. (1996) study shows that although interviewees were encouraged 

repeatedly to give exact figures of their sales, the majority of respondents merely 

responded with such statements as ”not very accurate”, ”fairly accurate”, or ”very 

accurate”. The obvious drawback of the accuracy levels is that comparisons between 

companies are only of limited validity. For example, 10 per cent accuracy might be a 

”very accurate” for a company in a volatile market, but “not very accurate” for a 

company in a stable market. In order to calculate forecast accuracy, the forecast has 

to be compared with actual sales figures, which implies that companies keep a record 

of their forecast. The latter was not the norm in the interviewed sample. 
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Wacker et al. (1995) notes that the importance of a relatively accurate forecast to 

manufacturing performance calls for understanding of the factors which affect forecast 

accuracy. Many researchers have analysed how the use of various techniques affects 

forecast accuracy. These studies focused on understanding of the technical accuracy 

of various methods: they do not suggest how manufacturers might work to improve 

forecast accuracy. 

 

Accuracy in sales forecasting seems like a fairly straightforward concept, but it gets a 

bit more complicated when we try to implement it. The straightforward part is that we 

just want to know how much we missed the actual demand in given time period with 

our forecast of sales for that period. The complicated part is interpreting exactly what 

the accuracy numbers mean after we get them. For example, our forecast is off by 2 

% each month. If we sold 100 units per month the +/- 2 unit accuracy is probably 

acceptable. However, if we sold 1 000 000 units per month, a 2 % error means +/-    

20 000 units. Clearly there is something wrong with this rather simple performance 

measure.  (Mentzer et al. 2005) 

 

Sales forecasting accuracy is further complicated by the fact that a myriad of accuracy 

statistics may be provided by any given forecasting system.  According to Mentzer et 

al. (2005) the myriad of forecasting accuracy measures falls into three categories: 

actual measures, measures relative to a perfect forecast, and measures relative to a 

perfect forecasting technique. 

  

 

2.3.2 Measuring the sales forecasting accuracy 

 

Several measures of forecasting accuracy exist that in some way describe the actual 

difference between actual sales for a product in a given period and what was 

forecasted to be the sales for that period at some previous date. All are based on the 

simple calculation of: 

Error t = Et = Forecast t – Sales t, where t equals the time period in which that 

occurred. When calculated as forecast minus sales, a positive sign always tells us that 

we forecast high for that period, and a negative sign always tells us that we forecast 
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low for that period. It is a minor point but has strong intuitive value to managers. 

(Chase, 2009, Mentzer et al., 2005) 

 

Mean Error is an actual measure of forecasting accuracy and it is simply a running 

average of how much the forecast has been off in the past. It is calculated as: 

Mean Error = ME = ∑ E/N, where N equals the number of periods. The problem with 

the mean error is that positive and negative errors cancel each other out. The Mean 

Absolute Error overcomes that problem by looking at the absolute value of each error.  

Mean Absolute Error = MAE = ∑ |E |/N, where |E |= the absolute value of the error 

where all the negative signs have been dropped. MAE tells now the how much the 

forecast has been off each month and is therefore a truer representation than the 

Mean Error. However, MAE does not tell for example if the forecasts were high or low. 

A final problem is that the months where the forecasts were off a little count as heavily 

in the calculation of MAE as months in which forecasts were off a lot. (Chase, 2009, 

Mentzer et al., 2005) 

 

The simplest way to magnify larger errors and still keep the positive and negative 

signs from cancelling each other is to square the error in each period. This calculation 

causes all the resultant numbers to be positive and magnifies the larger errors.  By 

adding squared errors together, an overall measure has been obtained of how much 

the forecast has been off. Square Error is Sum of Squared Errors = SSE = ∑ E². 

However, the result does not tell to the manager is it good or bad, it has lost all the 

intuitive information. The result tells only that the closer SSE gets to zero, the better 

the forecast. Therefore a more intuitive measure of absolute error is needed than 

SSE. (Chase, 2009, Crosby, 1999) 

 

Mean Squared Error is a small improvement to SSE and it is often displayed in 

forecasting software reports. It still magnifies larger errors and still keeps the positive 

and negative signs from cancelling each other by squaring the error in each period. By 

taking an average of these squared errors an overall measure of how much the 

forecast has been off is obtained. That is a little more intuitive than the SSE. The 

calculation is Mean Squared Error = MSE = ∑ E²/N. Because a perfect forecast would 

have a zero error in any given period, it is of some value to calculate the percent by 
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which the forecasting technique we are using is off each period. This is accomplished 

by the following calculation: Percent Error t = Pet = ((Forecast t – Sales t)/Sales t) x 

100, where: t = the time period in which the sales occurred. Noticeable is that this 

calculation divides the actual error (Forecast t – Sales t) in each period t by the actual 

sales the occurred in period t, not by the forecast. (Chase, 2009, Mentzer et al. 2005) 

 

Mean Absolute Percent Error (MAPE) is to measure how well we are doing over time 

in terms of percent error. Only need is to take an average of the percent error 

calculation in Equation. However, to avoid the problems of positive and negative signs 

cancelling each other out, an average of the absolute value of the percent error will be 

taken as follows, Mean Absolute Percent Error = MAPE = ∑|PE |/N, where N = the 

number of periods for which the percent error has been tracked and |PE | = the 

absolute value of the percent error i.e. drop the negative signs. One problem with this 

measure is that it continues to consider all percent errors as far back as the 

forecasting has been done, regardless of how old those numbers may be. It may be 

undesirable if the errors back when the forecasting was first started were very high 

(due to lack of data) and are no longer representative of forecasting accuracy. In other 

words MAPE does not give a good measure of how well the forecasting has been 

done in the recent past. (Chase, 2009, Mentzer et al., 2005) 

 

Year-to-Date Mean Absolute Percent Error measures the recent performance. It is a 

rolling 12-month (or 52 week or 4-quarter, and so on depending on the forecasting 

intervals used) calculation of MAPE that gives recent performance. For monthly 

forecasting is it calculated as follows:   

YTD Mean Absolute Percent Error = YTD MAPE =  t-11 

        ∑ |PE |/12 

         t 

(Chase, 2009, Mentzer et al. 2005) 

 

Forecast performance methods are also used to measure and compare the accuracy 

of various forecasting methods. The measures which are used to determine the 

effectiveness of our forecasts are interchangeable in helping to determine the 

appropriate method(s) to deploy. Chase (2009) 
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Measures of forecast accuracy are important to understanding the source and nature 

of forecast error so that the accuracy of the forecasting process can be continually 

improved. It is important to understand what is attempted to measure and have 

meaningful metrics by which to measure. The most interesting measure of forecast 

accuracy is forecast versus actual. Crosby (1999) states that a forecast that is good 

enough balances the time and money to prepare it against the value it provides.  

 

Diamantopoulos et al. (1999) has found anticipated antecedents in sales forecast 

accuracy. Although earlier surveys on forecasting practises failed to detect a link 

between firm sizes and forecast accuracy, more decent studies all conclude that larger 

firms achieve more accurate forecasts than their smaller counterparts. An explanation 

for this is the ability of larger firms to commit more resources (e.g. time, money, export 

personnel) to the forecasting task, since size can be regarded as a proxy for company 

resources. In this context, empirical evidence shows that the use of additional 

resources in the form of formal training of forecast preparers, the utilization of a 

greater number of forecasting techniques and the use of computers and/or consultants 

lead to more accurate forecasts. The studies show also that older firms develop more 

accurate forecasts than younger counterparts. The reason may be that either the firms 

learn more about forecasting with the passage of time or that product lines mature 

with age and are easier to predict. Older firms also have longer sales histories and the 

overall forecasting system is also likely to be upgraded and improved over time. 

Several studies have reported that subsidiaries, affiliates or divisions of multinational 

companies often obtain information compiled by their parent company and/or other 

subsidiaries (Winklhofer et al., 1996). This informational input can be of benefit for a 

firm’s export sales forecasting process in two respects. Since information gathering 

does not have to be undertaken in-house, more resources are likely to become 

available for the remaining forecasting tasks like forecast preparation and review. 

Also, since the affiliate firms or other subsidiaries are located in the export markets 

served, more specific, up-to-date information is likely to be collected. (Diamantopoulos 

et al., 1999) 
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According to Crosby (1999) there is a tendency to conclude that forecasts are good if 

the forecast error is less than plus or minus 5 percent and not so good if the error is 

greater than plus or minus 5 percent. Since forecasting error, or conversely forecast 

accuracy, is very much related to the amount of change or fluctuation in the underlying 

series, then we should consider as more accurate the forecast that successfully 

predicts the greatest amount of change.  

 

The sales forecast is also of fundamental importance in planning and evaluating the 

personal selling effort. Sales managers use it for setting sales quotas, as input to the 

compensation plan, and in evaluating the field sales force, among other things. 

Because sales managers rely so heavily on sales forecasts for decision making, and 

also are integral to the formulation of sales forecasts, it is important that they be 

familiar with the techniques used in forecast development.  (Johnston et al., 2006) 

 

The cost of sales forecast preparation was not reported as most of the companies are 

not keeping records. Some companies described cost like salaries, data transmission, 

and travelling. In the travelling costs there is obviously a problem in identifying the 

proportion of the business trip which is spent solely for forecast preparation purposes.    

According to Winklhofer et al. (1996), the sales forecasting costs have to be seen in 

relation to actual sales figures. Inaccurate sales forecasts cause different 

consequences like high storage costs, poor customer service, and poorly utilised 

production capacity.  

 

 

2.4. Purpose of sales forecast 

 

The companies utilize sales forecasts for production, inventory and financial planning. 

Smaller firms may employ sales forecasts for personnel planning. The uses of export 

sales forecasts do not appear to be very different from those of domestic forecasts. 

(Winklhofer et al., 1996) 
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2.4.1 The role of sales forecasting in sales and operations planning 

 

Sales forecasting is an integral part of a critical process for matching demand and 

supply. Marketing is concerned with the success of individual products and product 

lines the company offers to its customers. This concern usually manifests itself in 

annual plans of marketing efforts for new and existing products. The marketing plans, 

in turn, usually involve projected product changes, promotional efforts, channel 

placement, and pricing. To develop these plans, marketing needs sales forecasts that 

take these various efforts into account and project sales at the product and product 

line level for an annual time horizon and with monthly of quarterly intervals. 

 

Sales are typically concerned with setting goals for the individual members of the 

sales force and motivating those salespeople to exceed those goals. The territories of 

salespeople can be defined in numerous ways, geographically, by industry, by 

customer, by product, and so on, and it is this definition that helps define the sales 

forecasting level for a particular sales function. Finance is charged with the job of 

projecting cost and profit levels and capital needs, based upon a given sales forecast. 

Mentzer (2005) 

 

According to Wacker et al. (1995) by using a single value rather than a range to 

express the forecast may improve the evaluation procedure and thus ultimately 

improve the forecast. It is possible that, in practise, forecast error is more difficult to 

detect when a range is used. This lack of recognition may inhibit forecast 

improvement. 

 

It is logistics’ responsibility to move the products to the specific locations where they 

will be demanded. That’s why logistics needs sales forecast by location forecast level. 

The horizons for these forecasts are also two-fold: one for the long-term and one for 

the short-term plan. The long-term plan is needed to develop the storage facilities in 

various locations and the transportation equipment to move the products between 

these facilities. The horizon is determined by the time it takes to bring these facilities 

on line. Short-term logistics plans are concerned with specific decisions of what 

products to move to what locations, and when. Thus, the sales forecast has a horizon 
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defined by the order cycle time from the plant to the facility and, thus can be extremely 

short-term. The intervals of updating these forecasts are also typically at the monthly 

or weekly level. (Wacker et al.,1995) 

 

Mentzer et al. (2005) verifies that the role of forecasting changes depending upon the 

position in the supply chain that a company occupies. Any supply chain has only one 

point of independent demand which means that the end-use customers determine the 

true demand for the product that will flow through the supply chain. The second type of 

supply chain demand is called derived demand which is a demand that is derived from 

what other companies in the supply chain do to meet their demand from the 

immediate customer. Third type of supply chain demand is dependent demand which 

is the demand for the component parts that go into a product.   

 

In the study of Winklhofer et al. (1996) the crucial question is how useful export sales 

forecasts are regarded by decision makers. In many instances, this issue could not 

have been discussed directly, as the most interviewees (decision makers) were also 

involved in the sales forecast preparation. The actual forecasting task was found not 

modern enough, not reactive enough, and therefore having faults. The managers of 

the large companies mentioned several factors limiting forecasting accuracy such as 

regression, lack of market intelligence and the fast changing business environment. 

The smaller companies indicated that the lack of financial resources hinder more 

accurate forecasting. Overall respondents blamed more external (i.e. environment-

specific) than internal (i.e. company-specific) factors. However no problems 

concerning cultural differences were reported which may hinder the preparation of 

accurate export sales forecasts.  

 

The sales forecasting champion must be seen as someone who has experience not 

only in developing sales forecasts, but in putting them to use in the business planning 

functions as well. Experience in developing sales forecasts lends a technical and 

market-based credibility to the sales forecasting champion. (Mentzer et al., 2005) 
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3. FORECASTING METHODS 

 

Which forecasting method should be used and how accurate is the forecast likely to 

be? The dilemma is particularly acute when several methods are available. The 

plurality of export markets compared to single domestic market implies that the export 

forecaster has to deal with a far more complex business environment. The 

identification of key variables influencing export sales may be very difficult and/or time 

consuming as such variables may be unique for each export market. Given that sales 

of the same product can be dependent on different variables in different countries, 

different forecasting models may need to be built each country or even completely 

different techniques may be required. The inadequacies of data might force the 

forecaster to use subjective methods more extensively than for the home market. 

Even the durability of a forecasting formula may vary internationally since in export 

markets with rapid social and economic changes, a forecasting model will become 

outdated more quickly than in stable environments. (Winklhofer et al., 1996) 

 

J. Scott Armstrong presents the six methods of selecting forecasting methods as 

follows: convenience, market popularity, structured judgement, statistical criteria, 

relative track records and guidelines from prior research. In many situations, it is not 

worth spending a lot of time to select a forecasting method. Sometimes little change is 

expected, so different methods will yield similar forecasts. Or perhaps the economics 

of the situation indicate that forecasting errors are of little consequence. These 

situations are common.  

 

Convenience may lead to methods that are hard to understand. Statisticians, for 

example, sometimes use the methods they are familiar with and have been trained in 

their use, although decision makers may be mystified. Also, a method selected by 

convenience may lead to serious errors in situations that involve large changes.  

Armstrong describes this forecasting method inexpensive but risky. 

 

Second forecasting method presented by Armstrong is market popularity. It involves 

determining what methods are used by other people or organisations. The 

assumptions are that over time, people figure out which methods work best, and what 
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is best for others will be best for you. Surveys of usage offer only indirect evidence of 

success.  

 

Structured judgment is the third forecasting method from Armstrong. It can help the 

forecaster select best methods, when a number of criteria are relevant and a number 

of methods are possible. In using structured judgement, the forecaster first lists the 

important criteria before evaluating methods. Then the forecaster assesses the 

method’s acceptability and understand ability to users. Finally the forecaster asks 

unbiased experts to rate potential methods.  

 

The fourth forecasting method on Armstrong’s list is statistical criteria which are 

heavily relied on statisticians. However statistical criteria are not appropriate for 

making comparisons among substantially different methods. Statistical criteria are 

useful for selection only after the decision has been made about the general type of 

forecasting method, and even then their use is confined primarily to quantitative 

methods.  

 

According to Armstrong’s list, the fifth forecasting method is the relative track record, 

which is the comparative performance of various methods as assessed by procedures 

that are systematic, unbiased, and reliable. It does not have to do with forecasting 

methods being used for a long time and people’s satisfaction with them. Relative track 

records compare the track records of various forecasting methods. Assessing the 

track record is an appealing way to select methods because it eliminates the need to 

generalise from other research. The primary difficulty is that organisations seldom use 

good procedures for evaluating methods. As a result, people have trouble 

distinguishing between a good track record and a good story.  Even if well designed, 

assessments of track records are based on the assumption that historical results can 

be generalised to the future. This can be risky, especially if the historical period has 

been stable and the future situation is expected to be turbulent.   

 

The sixth forecasting method is principles from published research which rely on the 

researches and methods used before. The principles are relevant to the extent that 
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the current situation is similar to those examined in the published research. 

(Armstrong, 2001) 

 

Armstrong (2001) has been examined some general principles from published 

research prior to discussing principles for various methods. The general principles are 

to use methods that are structured, quantitative, causal and simple. Judgement cannot 

be avoided and when it is needed, it should be used in a structured way. However, 

Johnston et al. (2006) suggests trying different kinds of methods, qualitative and 

quantitative, separately and together, and then compare the results. The top 

management makes the final decision. 

 

All in all, Armstrong (2001) suggests matching the forecasting methods to the 

situation. He has made a selection tree for the above explained general principles of 

forecasting methods, see figure 3 below.  

 

 

Figure 3: Selection tree for forecasting methods (Armstrong, 2001 p. 376) 
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Most forecasting practitioners generally use forecasting methods that their decision 

makers feel comfortable with, even though those methods may not be the most 

effective. The most widely used method is “target setting”, which is not forecasting but 

actually a goal-setting process. In that process the companies begin their planning 

process with a corporate goal to increase sales by some percentage. They use very 

few if any statistically based forecasts. (Chase, 2009) 

 

Most forecasting methods fall into two broad categories. First those that rely on the 

subjective assessments of a person or group of persons are known as qualitative 

methods. Second are those that rely on past sales history alone or are built on a 

relationship between past sales and some other variable(s) are known as quantitative 

methods. (Chase, 2009) 

 

Using judgmental methods requires the observation of market trends and 

understanding the magnitude of change that is occurring in the market place. The key 

advantages of judgement-based forecasting techniques are that they can identify 

systematic change faster and interpret the change more effectively. Judgmental 

methods rely on human memory to identify and store information. Then, using intuitive 

(implicit) feelings, the changes are predicted in those patterns and relationships. When 

sensing and predicting the trend, seasonality, and cyclical elements, particularly 

across thousands of products in a business hierarchy, the judgmental methods are not 

as robust as quantitative methods. However, the judgmental techniques are still the 

most widely used forecasting methods in a business today. (Chase, 2009, Waller, 

2002)  

 

Historical (time series) data must be available in order to apply more sophisticated 

quantitative methods to gain additional precision and accuracy.  Quantitative methods 

generate forecasts based on established patterns or interrelationships with other 

factors by measuring change in past historical sales or demand. As a result, 

quantitative methods and their corresponding predictions are only as reliable as the 

stability of the patterns modelled in their past history. The difficulty is then forecasting 

change related to a specific pattern or relationship, the timing of the change, and the 

magnitude of the change. Quantitative methods require systems to access, store, and 
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synchronize data. Then, using mathematical equations, they identify and model those 

patterns and relationships. The most significant advantage that quantitative methods 

provide is their ability to sense and predict demand based on those fundamental 

elements that tend to make up demand over time, such as trend, seasonality, cyclical, 

and unexpected randomness, in a very objective and systematic manner. 

Furthermore, trend, seasonality, and cyclical components can be modelled and 

extrapolated with a relatively high degree of accuracy. Also unexplained randomness 

not only helps to identify uncertainty but also the amount of demand (or variance) that 

is not being explained by the trend, seasonality, and cyclical elements.  (Chase, 2009)  

 

Makridakis et al.(2009) presents three steps approach to deal with the situation which 

cannot be measured quantitatively as the forecasting errors are not well behaved, 

constant and independent. The first step is to accept that you are operating in an 

uncertain world. The key to handling uncertainty is to find ways of picturing the full 

range of possible outcomes, i.e. identify all of the things that could possibly go right or 

wrong. Secondly assess the level of uncertainty you are facing realistically for 

example by using the statistical history of similar classes of past events.  Third step is 

to augment the range of uncertainty you considered in the previous step. People tend 

to underestimate the true level of uncertainty. Makridakis et al. (2009)  

 

According to Hanke et al.(2001) all organisations operate in an atmosphere of 

uncertainty and that, in spite of this fact, decisions must be made that affect the future 

of the organisation. Educated guesses about the future are more valuable to 

organisation managers than are uneducated guesses.  It is not to say that intuitive 

forecasting is bad. On the contrary, the “gut” feelings of persons who manage 

organisations often provide the only forecast available. Hanke et al. (2001) believe 

that the most effective forecaster is able to formulate a skilful mix of quantitative 

forecasting techniques and good judgement and to avoid the extremes of total reliance 

on either. Analysis, judgement, common sense and business experience should be 

brought to bear at the point at which the quantitative forecasting techniques have 

generated their results. Also Wacker et al. (1995) points out in his study that using a 

quantitative forecasting methodology provides only an approximation of the forecast 

that must be modified before being made final. 
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Forecasting is about anticipating change. According to Crosby (1999) there are two 

broad goals to be achieved: one, get the direction of change correct, and two, predict 

successfully as much of the change as possible. Naive forecast 1 (NF1) is a ”no 

change” model and holds that today will be the same as yesterday. It is also the 

lowest-cost forecasting method, requires the least amount of knowledge, and requires 

literally no mathematics. There is also a second type of naïve forecast, naive forecast 

2 (NF2) which holds that change occurs at a constant rate. Using NF2, the rate of 

change from today to tomorrow will be the same as the rate from yesterday to today. 

NF2 can be either positive or negative.  Many companies unknowingly employ NF2 in 

their annual strategic-planning activities as they forecast annual sales to increase at a 

constant rate of, say 10 per cent per year. The two naïve forecasts may appear 

frivolous, but each can play a useful role in evaluating the effectiveness of more costly 

and more complex methods. 

 

There are two different types of forecasting methods, qualitative and quantitative 

methods. Qualitative methods (Armstrong, 2001) are also called subjective techniques 

(Chase, 2009, Johnston et al., 2006, Hutt et al., 2010), management judgment (Hutt et 

al., 2010) and judgmental methods (Chase, 2009, Makridakis et al., 2009, Remus et 

al., 1995, Waller, 2002, and West, 1997). Quantitative methods (Armstrong, 2001) are 

also called objective methods (Chase, 2009, Hutt et al., 2010, Johnston et al., 2006 ja 

West, 1997), systematic methods (Hutt et al., 2010, Johnston et al., 2006), statistical 

models (Makridakis et al., 2009 and Remus et al., 1995) and mathematical methods 

(Chase, 2009). 

 

 

3.1. Qualitative forecasting methods 

 

The most frequently used qualitative forecasting methods are Independent judgement, 

Committee judgement, User expectations method, Customer expectations, Sales 

force composite, Jury of executive opinion, and Delphi technique. (Chase, 2009, Hutt 

et al., 2010, Johnston et al. 2006, McCarthy et al., 2006, and Waller, 2002) 
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The user expectations method of forecasting sales is also known as the buyer’s 

intentions method because it relies on answers from customers regarding their 

expected consumption or purchases of the product. According to Johnston et al. 

(2006), the user expectations method may provide estimates closer to market or sales 

potential than to sales forecast.    

 

The sales force composite method of forecasting sales is so named because the initial 

input is the opinion of each member of the field sales staff. When forecasting via sales 

force composite, organizations typically use historical information about their accuracy 

of the salespeople’s estimates to make adjustments to the raw forecast data provided 

by the field sales organization. The rationale behind sales force composite approach is 

that salespeople know the customers, market, and the competition. In addition, 

participating in the forecasting process helps the sales personnel understand how 

forecasts are derived and boosts their incentive to achieve the desired level of sales. 

The composite forecast is developed by combining the sales estimates from all 

salespeople. By providing the salesperson with a wealth of customer information that 

can be conveniently accessed and reviewed, customer relationship management 

(CRM) systems enhance the efficiency and effectiveness of the sales force composite. 

CRM systems also allow a salesperson to track progress in winning new business at 

key accounts. According to Hutt (2010), the advantage of the sales force composite 

method is the ability to draw on sales force knowledge about markets and customers. 

The method can be executed relatively easily at minimal cost. An added benefit is that 

creating a forecast forces a sales representative to carefully review these accounts in 

terms of the future sales. The problems with sales force composites are similar to 

those of the executive judgment approach. The systematic analysis of cause and 

effect does not exist, and they rely on informed judgment and opinions.  (Hutt, 2010, 

Johnston et al., 2006, McCarthy et al. 2006, West, 1994) Hutt (2010) states that as a 

rule, sales force estimates are relatively accurate for short-run projections but less 

effective for long term forecasts. 

 

The jury of executive opinion method or the jury of expert opinion method (Johnston et 

al., 2006), also called by name the executive judgment method by Hutt (2010), is a 

formal or informal internal poll of key executives within the selling company in order to 
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gain their assessment of sales possibilities. The separate assessments are combined 

into a sales forecast for the company. Sometimes it is done simply by averaging the 

individual judgments but other times disparate views are resolved through group 

discussion toward consensus. The primary limitation of this method is that it does not 

systematically analyse cause-and-effect relationships (Hutt et al., 2010). Because 

there is no established formula for deriving estimates, new executives may have 

difficulty making reasonable forecasts. (Hutt, 2010, Johnston et al., 2006, Mentzer et 

al. 2005, McCarthy et al., 2006, West, 1994) 

 

The Delphi technique was developed in 1948 in California for assessing the potential 

impact of a nuclear bomb attack on the USA, but since has had users in other long-

range forecasting. It is a method for controlling group dynamics to produce a more 

accurate forecast. Delphi uses an iterative approach with repeated measurement and 

controlled anonymous feedback, instead of direct confrontation and debate among the 

experts preparing the forecast. Each individual involved prepares a forecast using 

whatever facts, figures and general knowledge of the environment available. After that 

the forecasts are collected and an anonymous summary is prepared by the person 

supervising the process. The summary is distributed to each person who participated 

in the initial phase. Typically, the summary lists each forecast figure, the average 

(median), and some summary measure of the spread of the estimates. Often, those 

whose initial estimates fell outside the midrange of responses are asked to express 

their reasons for these extreme positions. Those explanations are then incorporated 

into the summary. The participants study the summary and submit a revised forecast. 

The process is then repeated. Typically, several rounds of these iterations take place. 

The method is based on the premise that, with repeated measurements the range of 

responses will decrease and the estimates will converge and the total group response 

or median will move successively toward the ”correct” or ”true” answer.   

(Bollapragada et al. 2008, Hutt et al., 2010, Johnston et al., 2006, Mentzer et al., 

2005, and Waller, 2003) 

 

Although judgmental methods are more widely used quantitative methods, their 

limitations still outweigh their advantages. Judgmental methods tend to be more 

subjective than objective in nature, which results in unnecessary error. (Chase, 2009) 
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3.2. Quantitative forecasting methods 

 

Quantitative methods as a group have been studied and applied systematically for the 

past 100 years and have shown the most promise across a broad range of decision-

making processes. (Chase, 2009)  

 

Quantitative methods are grouped into one of two categories. First is Time series 

which can be referred to as reactive or one-dimensional method. Second is Causal 

which can be referred to as multidimensional or proactive method. (Chase, 2009) 

 

A time series model accounts for patterns in the past movements of a variable and 

uses that information to predict its future movements. In a sense a time series model 

is just a sophisticated method of extrapolation (Pindyck et al. 1997).Time series 

methods are built on the premise that future sales will mimic the pattern(s) of past 

sales. In other words, time series methods rely on the identification of patterns (i.e. 

trend, seasonal, cyclical and/or irregular) within the past sales history of items being 

forecasted and assume those patterns will continue into the future. However, to 

discover the underlying pattern of sales, the analyst must first understand all of the 

possible patterns that may affect the sales series. Once the effect of each pattern 

(trend, seasonal, cyclical, and/or irregular) has been isolated, the analyst can then 

project the expected future of each pattern. (Chase, 2009, Hutt et al., 2010) 

 

Time series, most simply, is the graphic display of chronological data. The data are 

sequential in nature and ordered along a uniform time scale measured in days, weeks, 

months, quarters, or years and represents a certain activity. Displaying data as it 

occurred sequentially in time can tell a story in terms of distant history, near history, 

and the present. Using the patterns shown in the historical data, the likely future can 

be projected or forecasted for the variable of interest (Pindyck et al. 1997).  

 

Time series are probably the most frequently presented graphic and are clearly the 

dominant format for forecasters. The format of time series graphics also contains an 

embedded story and is therefore easy to understand and remember. In conventional 

time series format, the vertical or y-axis is typically the dependent variable, and the 
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horizontal or x-axis is the independent variable. Time is the independent variable and, 

units, dollars, or percent change the dependent variable. The time series chart may 

consist of either a continuous line or a series of columns. Time series techniques all 

have the common characteristic that they are endogenous techniques. This means a 

time series technique looks only the patterns of the history of actual sales or the series 

of sales through time. If these patterns can be identified and projected into the future, 

it creates the forecast. Time series methods are well suited to short-range forecasting 

because the assumption that the future will be like the past is more reasonable over 

the short run than over the long run. (Hutt et al., 2010, Pindyck et al. 1997, Mentzer et 

al., 2005) 

 

There are several classes of time series methods. They are Naive or random walk, 

Moving averaging, Exponential smoothing single, Exponential smoothing Holt’s and 

Winter’s two parameter, Exponential smoothing Brown’s double, Exponential 

smoothing Winter’s three parameter, Decomposition Additive, Decomposition 

Multiplicative and ARIMA (Box-Jenkins). (Chase, 2009, Hutt et al., 2010, Johnston et 

al., 2006) 

 

The most basic time series method is called the naive method because it assumes 

future sales will replicate past sales. A random walk is sometimes called the no-

change model because it forecasts future periods to be the same as the last observed 

actual. It is a little naïve to assume that sales will be perfectly the same as prior year, 

knowing the dynamics of the marketplace. (Chase, 2009, Johnston et al., 2006) 

 

Another time series model is called moving averaging. Moving average techniques are 

also called smoothing models since they level out small random fluctuations. The past 

data are smoothed or the random effect is nullified in the averaging models. These 

smoothed data are used as predictor of future performance. (Chase, 2009, Johnston 

et al., 2006) 

 

The most widely used time series methods are called exponential smoothing. Their 

basic premise is that the sales volumes for the most recent periods have more impact 

on the forecast and therefore should be given more weight. Among the array of 
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exponential smoothing techniques are Holt’s two-parameter exponential smoothing, 

Brown’s double exponential smoothing, and Winter’s three-parameter exponential 

smoothing. (Chase, 2009, Johnston et al., 2006) 

 

A more advanced time series method is called decomposition. This technique is based 

on the assumption that sales are affected by four basic elements: trend, seasonal 

influences, cyclical influences, and random (irregular) influences, and uses a center 

moving average giving equal weight to all sales periods. The trend reflects the long-

run changes experienced in the series when the cyclical, seasonal, and irregular 

components are removed. It is typically assumed to be straight line. The cyclical 

influence factor is not always present because it reflects the waves in a series when 

the seasonal and irregular components are removed. These ups and downs typically 

occur over a long period – perhaps two to five years. Some products experience little 

cyclical fluctuation (canned peas), whereas other experience a great deal (housing 

starts). Seasonality reflects the annual fluctuation in the series due to the natural 

seasons. The seasonal factor normally repeats itself each year, although the exact 

pattern of sales may be different from year to year. The Random factor is what is left 

after the influence of the trend, cyclical, and seasonal factor is removed. (Chase, 

2009, Johnston et al., 2006) 

 

The most advanced time series technique is called Box-Jenkins (also known as 

ARIMA models), which combines the key elements from both time series and 

regression models. There autocorrelation coefficients identify the association between 

a variable at one time period with the same variable at some other time period (i.e. the 

correlation of a variable with itself). Despite its forecasting success, the Box-Jenkins 

(or ARIMA) approach is still the least used time series method. Due to complexity of 

ARIMA models, many forecast practitioners are reluctant to use them. (Chase, 2009, 

Waller, 2003) 

 

Depending on the data being analyzed, components in the time series might indicate a 

trend, seasonal variation, cyclical pattern, irregular occurrence, or random variations. 

A trend in a time can be either increasing or decreasing, for example an increase in 

population. A seasonal variation in the time series are changes that occur as a result 
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of seasonal impacts like swimsuits sales are higher in the spring and summer. A 

cyclical pattern can be demonstrated by financial stock market indicators and is an 

increasing wave-like pattern. The indices are somewhat unpredictable but there is 

evidence of repeat peaks and valleys, of business activities that have an effect on 

employment levels, capital investment, and company profits. When forecasting sales, 

the long-term, about seven years, cyclical pattern is not utilized. Irregular occurrences 

are unpredictable such as severe weather like the rain-caused flooding that disrupted 

industry, transportation, and agriculture. Random variations are those short-term 

variations for which there seems to be no accountable reasons like for example strike. 

(Waller, 2003) 

 

Regression or causal forecasting is when sales or other activity, are related, or issued, 

by some other event. Although time is not a direct correlating factor some causal 

events do occur over a changing time period. Causal analysis is identifying factors that 

have affected past sales and implementing them in a mathematical model. Demand is 

expressed mathematically as a function of the items that affect it. (Hutt et al., 2010, 

Waller, 2003) 

 

The basic premise of causal methods is that future sales of a particular product are 

closely associated (or related) with changes in some other variable(s). For example, 

changes in sales can be associated with changes in price, advertising, sales 

promotions, and merchandising. Therefore, once the nature of that association is 

quantified, it can be used to forecast sales. The most widely used causal methods are 

Simple regression and Multiple regression, ARIMAX and Unobserved components 

model. (Chase, 2009) 

 

Simple regression is a method used to model and forecast the interrelationship 

between two variables (two data sets). By establishing a causal relationship with the 

demand for a product and another factor such as price, the price can be then used to 

predict demand. In that case, demand is described as the dependent (or target) 

variable and price is the independent (or explanatory) variable. Simple linear 

regression uses one independent variable (or predictor variable), while multiple 

regression uses two or more independent variables (or predictor variables). ARIMAX 
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models are simply extensions of ARIMA models. By adding explanatory variables 

such as price, advertising, interventions (sales promotions), and other relationship 

factors, the existing model can be enhanced by explaining away any unexplained 

variance. It should be mentioned that just being able to explain away variance with a 

more sophisticated model does not always imply the model will be any better at 

forecasting. Although the goal is to explain away variance, improving overall forecast 

accuracy is also another goal. The modeller must maintain structural integrity when 

adding explanatory variables through the use of several statistical tests. (Chase, 2009) 

 

Typically, causal models are more reliable for intermediate than for long-range 

forecasts because the magnitude of each factor affecting sales must first be estimated 

for some future time, which becomes difficult when estimating farther into the future. 

(Hutt et al., 2010) 

 

When ample quantitative data are available the uncertainty can be assessed by 

studying the distribution and independence of forecasting errors, while also assuming 

that future errors will be similar to those of the past. For the model to be statistically 

correct, its errors must be normally distributed, constant and independent of each 

other. In case the distribution of errors is not well behaved, the only alternative is to 

study these errors so that uncertainty can be assessed judgmentally. Makridakis et al. 

(2009) 

 

A recent study on forecasting methods suggest choosing a methodology based on the 

underlying behavior of the market rather than the time horizon of the forecast. This 

research indicates that when markets are sensitive to changes in market and 

environmental variables, causal methods work best, whether the forecast is short or 

long range; time series approaches are more effective when the market exhibits no 

sensitivity to market and/or environmental changes. (Hutt et al., 2010) 

 

A critical aspect of regression analysis is to identify the economic variable(s) to which 

past sales are related. For forecasting purposes, the Survey of Current Business is 

particularly helpful because it contains monthly, quarterly, and annual figures for 
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hundreds of economic variables from the Survey to find the variable(s) with the best 

relationship to past sales. (Hutt et al., 2010) 

 

Although causal methods have measurable levels of accuracy, there are some 

important caveats and limitations. The fact that demand and some causal variables 

(independent variables) are correlated (associated) does not mean the independent 

variable “caused” sales. The independent variable should be logically related to 

demand. (Hutt et al., 2010)  

 

Regression methods require considerable historical data for equations to be valid and 

reliable, but the data may not be available. Caution must always be used in 

extrapolating relationships into the future. The equation relates what has happened; 

economic and industry factors may change in the future, making past relationships 

invalid. (Hutt et al., 2010) 

 

McCarthy et al. (2006) has made a survey designed to discover how sales forecasting 

management practises have changed over the past 20 years as compared to findings 

reported by Mentzer and Cox (1984) and Metzer and Kahn (1995). The research study 

concentrated on the original four objectives of familiarity, satisfaction, usage, and 

application of forecasting techniques. The business environment has changed 

dramatically over the past two decades with increasing globalisation, widespread 

adoption of information technology, and the advent of e-business. Factors stemming 

from these environmental changes have a direct impact on forecasting practises and 

processes (Diamantopoulos, 1999, McCarthy et al., 2006).  

 

Examination of familiarity with various forecasting techniques reveals some similarities 

and several differences over the past 20 years. There has been little change overall in 

the techniques with which respondents are most familiar. Similar to findings in 

previous studies, moving average continues to be the most familiar quantitative 

forecasting technique. Although the order has changed slightly, the next four most 

familiar techniques – straight-line production, exponential smoothing, regression, and 

trend line analysis – remained unchanged over 20 years for better than 80 % of survey 

respondents. The familiarity with more sophisticated techniques appears to be 
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decreasing. Overall, for both quantitative and qualitative techniques, the level of 

familiarity appears to be decreasing when compared to Menzer and Kahn (1995) 

study. This finding may have serious implications for forecasting effectiveness if not 

addressed within firms. (McCarthy et al., 2006)  

 

 

3.3. Fixed-Model Times Series techniques (FMTS) 

 

In general, FMTS techniques should be used when a limited amount of data is 

available on anything other than an actual history of sales.  That means for example 

little data on outside factors such as price changes, economic activity promotional 

programs and so on. The lack of exogenous data precludes the use of regression. 

FMTS techniques are useful when the time series components change fairly regularly. 

That means that the trend rate changes, the seasonal pattern changes, or the overall 

level of demand changes. FMTS is more effective at adjusting to these changes in 

time series components than Open-model time series techniques which require more 

data with stable time series components over a long period of time. (Menzer, 2005) 

 

 

3.2.1 Exponential smoothing models 

 

At time it is desirable to smooth a time series and thus eliminate some of the more 

volatile short-term fluctuations. Smoothing may be done before making a forecast of 

simply to make the time series easier to analyse and interpret. Smoothing also may be 

done to remove seasonal fluctuations i.e. to deseasonalise (or seasonally adjust) a 

time series. (Pindyck et al., 1997) 

 

Exponential smoothing models were conceived when computer memory was in short 

supply. Weights are unequal and decay in an exponential fashion as we move from 

current to past periods. Compared with the moving average models, estimating the 

number of periods and the smoothing weights necessary for accurate forecasts is 

simpler and more straightforward with exponential models. There are four broad 

classes of exponential models: single parameter, two parameter, three parameter, and 
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adaptive filtering. Each of the models is most appropriate for time series displaying 

specific underlying structures. (Crosby, 1997) 

 

 

3.2.1.1 Brown’s Single Parameter  

 

The single parameter model is the simplest of the four exponential models, as it 

employs a single weight or smoothing constant. The logic behind the model holds that 

the more recent observations in a data series are more representative of the near 

future than are the older observations in the same series, so they should receive a 

greater emphasis in the forecast. The idea is that the current forecast is equal to the 

old forecast plus a fraction of the error in the previous forecast. Arranged as a formula:  

Forecast = alpha (actual data) + (1 - alpha) (old forecast) 

The single parameter exponential smoothing models are best suited for data series 

that consist largely of irregular components and display no prominent trend or 

seasonality. (Crosby, 1997) 

 

 

3.2.1.2 Holt’s Two Parameter  

 

Holt’s Two Parameter model provides a convenient way to include the trend values to 

the forecast. There are three equations used in Holt’s model. The first equation is 

similar to Brown’s equation, with a term added for trend: 

Forecast = alpha (actual data) + (1 – alpha) (old forecast + trend) 

 

The trend estimate is difference between two successive exponentially smoothed 

forecast values. Since the successive values have been smoothed for irregularity, 

their difference is an estimate of the trend. 

Trend = (forecast for period t) – (forecast for period t - 1) or 

Trend = forecast (t) – forecast (t – 1) 

 

A second parameter, beta, is used to smooth the trend estimate in the same manner 

that alpha is used to smooth the actual data. The second equation is used to update 
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the trend estimate.  

Update Trend = beta [forecast (t) – forecast (t – 1)] + [(1 – beta) (t – 1) 

 

The final equation is used to calculate the new forecast value that is adjusted for 

trend. The equation states that the trend adjusted forecast, F, equals forecast (t) plus 

the trend estimate, T, at forecast period, p. The equation appears as follows: 

 

F = f(t) - Tp 

 

Holt’s Two Parameter model permits the forecaster to smooth both level and trend 

with separate smoothing parameters, alpha and beta. (Menzer, 2005) 

 

 

3.3.1.3 Winter’s Three-Parameter model 

 

Winter’s linear and seasonal exponential smoothing model extends Holt’s model and 

is used with data series that exhibit trend and seasonal patterns. The model consists 

of four equations, one additional equation to estimate the seasonality. The first 

equation is similar to Holt’s first equation, except the smoothed data are divided by a 

smoothed seasonal index, thus removing the seasonal component in the original data 

series.  

Forecast = alpha * actual data / seasonal index + (1 – alpha) (old forecast + trend) 

 

The seasonality estimate appears as follows: 

Seasonality = actual data in period / exponentially smoothed data in same period 

 

Once the seasonality index is computed, the seasonality is updated with the following 

equation: 

Update Seasonality = beta * actual data / smoothed data + (1 – beta) (prior period’s 

seasonality index) 

 

The last equation is used to calculate the new forecast value that is adjusted for trend 

and seasonality. The equation states that the trend and seasonal adjusted forecast 
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(F), equals forecast (f), plus the trend estimate (T), at forecast period (p), multiplied by 

the seasonality estimate (S), at period (p). (Menzer, 2005) 

 

F = [f(t) + Tp] S(t)  

 

 

3.3.2 Box-Jenkins ARIMA model 

 

Box-Jenkins Autoregressive Integrated Moving Average (ARIMA) model is arguably 

the most flexible model, the most complex and the most difficult to apply. It is popular 

among academicians and requires substantial statistical knowledge and experience to 

understand and use. In this study the details are limited to a description of the model 

and its underlying assumptions. (Menzer, 2005) 

 

The vocabulary used describes process as follows. ARIMA models combine three 

processes: auto regression (AR), differencing for the integration (I) of the series, and 

moving averages (MA), and are a special case of linear filter models which define a 

class of processes that either transform “white noise” (a spectrum in which all 

frequencies are present) into a time series or, conversely, transform time series into a 

white noise. These processes make the assumption that successive data points in a 

series are acted upon by random factors and that these random factors influence the 

level of the series. It is these random factors that are described by the ARIMA models. 

(Menzer, 2005) 

 

 

3.4 The distinction between qualitative and quantitative research 

 

“The distinction between qualitative and quantitative research is unclear, poor, of 

limited value and risks leading to unfortunate consequences.” writes Carl Allwood 

(2011). There are various arguments presented for that conclusion and Allwood 

suggests discussing the pros and cons of specific research methods and preferably in 

the context of specific research problems. Trafimow (2014) states that there are 

strengths and limitations to qualitative and quantitative methods and even more 
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interesting are the goals of the researches and how do the researchers differ from 

each other.  

 

Quantitative researchers routinely perform tests of statistical significance whereas 

qualitative researchers mostly do not. Therefore, quantitative researchers argue that 

when the qualitative researchers present their findings, those findings might be due to 

chance. Because the findings are done without significance tests, there is no way to 

eliminate the null hypothesis that there actually is no effect. Whatever the quantitative 

researchers other faults are, they are confident that they can eliminate the null 

hypothesis and so their effects are “real”. Trafimow (2014) 

 

Allwood (2011) presents three general ways to make the distinction between 

qualitative and quantitative approaches. First to focus on one part of the research 

process, that is then called qualitative or quantitative. Second way is to describe 

specific research methods as either qualitative or quantitative. Third way is to 

distinguish between a qualitative and quantitative research philosophy. It is normal 

that an author makes two or more of these within the same text without clarifying that. 

In his study (2011) he found out that the qualitative and quantitative research 

approaches was found to overlap to a considerable degree. Given that the distinction 

is unclear and made in different ways, many of which are controversial, it seems that 

the distinction risks contributing to the spread of confusion rather than better 

understanding.  

 

In case the changes are expected to be large, Armstrong (2001) suggests using 

causal forecasting methods rather than naive methods. Naive methods often give 

adequate results, and they are inexpensive. Thus they may be appropriate for short-

term inventory-control forecasts where there are substantial changes. Causal 

methods, if well-structured and simple, can be expected to be at least as accurate as 

naive methods.  

 

Simple forecasting methods should be used unless substantial evidence exists that 

complexity helps. One of the most enduring and useful conclusions from research on 

forecasting is that simple methods are generally as accurate as complex methods. 
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Simplicity also aids decision makers’ understanding and implementation, reduces the 

likelihood of mistakes, and is less expensive.  (Armstrong, 2001) 

 

The quantitative forecasting methods should be used rather than judgmental methods, 

in case enough data exist. Quantitative methods are expected to be more accurate 

than judgemental methods. They are also easier to communicate and to replicate and 

they aid learning, so the method can be improved over time. At worst, they seem to be 

as accurate. It is not always clear how many data are enough. This depends on the 

source, amount, relevance, variability, reliability, and validity. (Johnston et al., 2006) 

 

The characteristics of qualitative and quantitative sales forecasting methods do vary. 

Qualitative methods rely on information coming from the field staff and customers, 

also historical data is always utilized. The basis of the thinking is that salespeople 

know the customer, the market and the competition. The forecast is created by 

combining the estimates from all salespeople. When salespeople are able to utilize 

Customer Relationship Management (CRM), there are benefits for the both side, 

salespeople and the forecast. The most common characteristics of Quantitative 

methods’ Time Series are a graphical display of chronological data. It accounts for 

patterns in the past movements and utilizes historical data. It relies on the 

identification of patterns which are trend, seasonal, cyclical and irregular. Time Series 

is dominant format for forecasters. Y-axis is displaying the dependent variable and x-

axis is displaying the independent variable. Times Series are endogenous techniques. 

(Armstrong, 2001, Johnston et al., 2006, Chase, 2009) 

 

The advantages of qualitative and quantitative sales forecasting methods depend on 

researchers you are asking. The following advantages were able to found from the 

literature. Qualitative methods are able to utilize the knowledge from the salespeople, 

which is relatively easy at minimal cost. The accuracy of the forecast is relatively 

accurate in short term (Johnston et al. 2006). Quantitative methods’ Time Series seem 

to be more precise and they do have ability to sense and predict demand based on 

patterns (trend, seasonality, cyclical, randomness) in a very objective and systematic 

manner. The amount of data which can be handled is large. (Chase 2009) 
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The challenges of qualitative and quantitative sales forecasting methods are different 

to each other. Qualitative methods tend to be very subject, not effective and involve a 

number of people i.e. sales. Quantitative methods face different challenges. There is 

often lack of skilled analyst within tight time frame. Also lack of tools and applications 

tend to slow the process. (Chase, 2009, Johnston et al. 2006) 

 

The researchers seem to be making the distinction between qualitative and 

quantitative sales forecasting methods. Most of the researchers are either on favour of 

qualitative methods or quantitative methods. This is mostly because of all methods 

have specific limitations as well as particular strengths. However, there are also 

researchers who do suggest combining the methods i.e. “mixed-methods” and that 

way to compensate method’s mutual and overlapping weaknesses. Kelle (2006)  

 

In the field of psychology, Karpatschof (2007) demonstrates the possibilities and 

advantages of combining the two types of investigation in the same research project. 

The outcome of the research was satisfactory. “The tradition of rigor in the quantitative 

method can make the researcher more self-reflecting concerning his or her own status 

as a subjective observer, and the content oriented tradition of qualitative method can 

enrich the quantitative part by stressing the importance of searching for an 

understanding of what phenomena assessed actually means for the subjects 

investigated.” says Karpatschof. 

 

Sale et al. (2002) states that there are many studies in health care research that 

combine quantitative and qualitative methods. It was noted that combining has not 

been without problems. 

 

 

4. EMPIRICAL CASE 

Stora Enso is a leading provider of renewable solutions in packaging, biomaterials, 

wood and paper on global markets. Its aim is to replace non-renewable materials by 

innovating and developing new products and services based on wood and other 

renewable materials. The focus is on fibre-based packaging, plantation-based pulp, 
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innovations in biomaterials, and sustainable building solutions. The Group has some 

27 000 employees in more than 35 countries, and is publicly traded in Helsinki and 

Stockholm. Our sales in 2014 were EUR 10,2 billion, with an operational EBIT of EUR 

810million.  

 

Stora Enso uses and develops its expertise in renewable materials to meet the needs 

of their customers and many of today’s global raw material challenges. Its products 

provide a climate-friendly alternative to many products made from non-renewable 

materials, and have a smaller carbon footprint. Being responsible – doing good for the 

people and the planet – underpins Stora Enso’s thinking and its approach to every 

aspect of doing business. 

Stora Enso’s business area Printing and Reading has utilised 15 months rolling 

forecast which has also replaced the yearly budgeting.  

 

The sales forecasting of book papers at Stora Enso’s Anjala mill is done by utilising 

the history data and judgemental method. There are certain types of cycles in book 

paper sales which are repeated on yearly basis. For example on October – November 

are the hardcover books printed for the Christmas sales and on spring time soft cover 

books for summer season. For the book paper production this means brighter coated 

book paper sales increase on September – October and uncoated darker book paper 

sales increase on April – May.  In addition to that the international bestsellers like for 

example J.K. Rowling’s or Dan Brown’s books are remarkable by number of copies 

causing clear peaks on book paper sales.  

 

Stora Enso’s book papers’ sales network is updating the sales forecast together with 

four Customer Service Centers on monthly basis by updating the coming 15 months’ 

forecasts. The final responsibility of the sales forecasts is taken by the Sales Director. 

She has also the responsibility to clarify the discrepancies and reasons for the 

discrepancies to the Business Area. 
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4.1 Current sales forecasting process at Anjala mill 

 

Current sales forecasting tool in Stora Enso Printing and Reading is called Fenix 

Sales Plan, see figure 4 below. The sales plan is updated monthly into Fenix system 

and contains detailed level information on what the sales organisation plans to sell on 

the coming 15 months. The sales plan is in a detailed level both on customer and 

product wise. The sales plan is prepared by Customer Service Centre or Sales Office 

in co-operation with Field Sales and Mill Order Planning Team utilising information 

from customers, order book, historical sales market fluctuations, experience, 

subjective knowledge and expertise.  On the moment of the study, no objective, un-

biased, statistical forecasts are used in the sales planning process. 

 

 

 

Figure 4: Fenix sales planning towards rolling forecasting 
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4.2. Linkage of sales forecast to production planning and financial planning 
 

Fenix sales planning figures are reviewed on monthly basis and modified if necessary 

by Product Management of Master Planning. Mill controlling and Mill Order Planning 

Team work with Product Management and Master Planning by adjusting the sales 

plan to come up with a plan to feed to 4CM system for production planning purposes. 

Mill Order Planning Team works according to the plan in 4CM and takes care of the 

production planning and quota management to come up with rolling production plan 

and market quotas. Business Area Controlling utilises sales forecasting information 

from Fenix and Hyperion and profitability information from Sting and analyses them in 

the Scenario Analysis System, see figure 5 below. Based on findings they can initiate 

SWOPs which will change the selected customers from one paper machine to 

another. 

 

 Figure 5: Overview of sales forecast linkage  
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4.3 SAS®  Forecast Server 
 
“SAS Forecast Server is a tool which generates large quantities of high-quality 

forecasts quickly and automatically. This enables organizations to plan more efficiently 

and effectively for the future. The automation and scalability of SAS Forecast Server 

enable even the largest enterprise to operate more efficiently by producing forecasts 

for a broad range of organizational planning challenges as well as allowing forecasters 

to focus their efforts on the most important forecasts.” (SAS Forecast server factsheet) 

“It is designed for organizations in any industry that need large-scale forecasting 

and/or require automation because of the large number of forecasts or a lack of skilled 

forecasters. The target audience ranges from analysts responsible for the actual 

creation of the forecasts, to the managers and directors responsible for overseeing the 

success of forecasting and planning processes.” (SAS Forecast server factsheet) 

“For organizations needing to produce numerous forecasts with huge volumes of data, 

the forecasting process can be problematic. There may be too few skilled analysts or 

too many forecasts for existing staff to analyze within a reasonable time frame. 

Another issue may be that current software lacks the automation or the scalability 

required to produce the number of forecasts needed. In too many cases, shortcuts are 

taken and accuracy is sacrificed, which can lead to excess inventory, poor customer 

service and other consequences of inadequate planning. SAS Forecast Server 

alleviates these problems by combining a graphical user interface for ease of use 

(SAS Forecast Studio) with SAS software’s sophisticated forecasting capabilities in a 

scalable and automated way.” (SAS Forecast server factsheet)  

“SAS Forecast Server generates large quantities of forecasts quickly and 

automatically without the need for human intervention unless so desired. The software 

automatically chooses the most appropriate forecasting model, optimizes the model 

parameters and produces the forecasts. Time series data management capabilities 

are also included. Transactional data can be converted to a time series format and 

forecast all in one step, or the converted data can be fed into a forecasting data mart 

as part of an overall data-processing function. The ability to preprocess transactional 

data can save organizations significant time and resources. In addition, SAS Forecast 

Server operates in both interactive and batch environments. User and project 
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requirements will determine which method is most appropriate.” (SAS Forecast server 

factsheet) 

 

“The key benefits are as follows: Firstly SAS Forecast Server provides quick and 

timely forecasts from a user-friendly GUI. SAS Forecast Server automatically 

produces high-quality forecasts with the ability to modify models interactively. This 

makes large forecasting processes manageable and allows analysts to focus their 

time on the most important forecasts. Forecasting requires less manual input, 

reducing the chance that organizational politics or personal agendas will contaminate 

the forecasts. Secondly SAS Forecast Server delivers forecasts that reflect the 

realities of the business, improving the ability to plan future events with confidence. 

SAS Forecast Server automatically selects the business drivers, holidays or events 

that aid in the forecasting process from variables supplied to the system in the model-

ing process. As a result, forecasts can better reflect the intricacies of the business. 

SAS Forecast Server automatically builds the most appropriate model for your data 

and delivers forecasts that are as accurate as can reasonably be expected, given the 

nature of the behavior being forecast. Thirdly SAS Forecast Server potentially 

improves forecasting performance across all products and locations, at any level of 

aggregation. A virtually unlimited model repository makes it possible to create more 

appropriate forecasting models for a wider range of behaviors. In addition, planners 

can test what-if scenarios and determine how they are likely to affect future demand. 

Graphical displays provide visualization of the effects of holidays, sales promotions 

and unexpected events to help forecast and better plan future organizational 

activities.” (SAS Forecast server factsheet) 

 

“SAS Forecast Server is a large-scale automatic forecasting solution that offers 

unsurpassed scalability. It enables automatic diagnostics and statistical forecasting in 

batch mode or through the interactive graphical user interface. For each item being 

forecast, SAS Forecast Server automatically constructs the most appropriate 

forecasting model, mathematically optimizes all model parameters and generates 

high-quality forecasts. SAS Forecast Server includes the SAS Forecast Studio GUI to 

provide the power of SAS forecasting models and analysis without having to know 

SAS programming. More advanced users can access additional forecasting power 
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using the SAS programming language. SAS Forecast Server can automatically 

determine the forecasting models that are most suitable for the historical data. An 

appropriate model is generated for each item being forecast based on user-defined 

criteria, and model parameters are automatically optimized. Any number of business 

drivers and events (regressors) can be supplied and will be automatically considered 

for inclusion in the models. Holdout samples can be specified so that forecasting 

models are selected not only by how well they fit the past data, but how well they are 

likely to predict the future.” (SAS Forecast server factsheet) 

“Novice forecasters can set up the automatic forecasting process quickly and easily 

using the New Project wizard. The wizard guides users through data selection, 

assigning roles to variables in the data set, setting up a forecasting hierarchy and 

selecting important automatic forecasting criteria. Forecasters can specify criteria for 

automatic outlier detection, holdout samples, forecast horizons, whether forecasts are 

allowed to go below zero and more. Exception rules can be set to flag potentially 

problematic forecasts. Every series in the hierarchy (each lowest-level series and all 

higher levels of aggregation) is modeled and forecast individually. Forecasts are then 

reconciled across the full hierarchy, per user’s choice of top-down, bottom-up or 

middle-out reconciliation. Reconciliation preserves forecasts that have been “locked” 

by the user and will identify any locking inconsistencies. With SAS Forecast Studio, 

forecasters can override the statistical forecast to incorporate judgment or outside 

information into the forecasting process.” (SAS Forecast server factsheet) 

“With the Scenario Analyzer, planners can test what-if scenarios, such as changes to 

pricing or promotions, and determine their likely effect on future demand. This is very 

useful in designing sales and marketing programs across a variety of industries to help 

proactively drive customer demand into more favorable patterns. SAS Forecast Server 

allows users to define whatever hierarchy is most appropriate for each forecasting 

task. A user in sales planning may create a hierarchy based on customers, territories 

and sales regions, while a user in production planning could define a hierarchy based 

on items, distribution centers and manufacturing sites. Users can easily create new 

hierarchies whenever they are needed. Mathematically optimized model parameters 

are provided so users don’t have to guess and manually enter model parameters or 
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perform a cumbersome grid search for reasonable estimates. Optimized parameters 

provide models and forecasts that more accurately reflect the data.” (SAS Forecast 

server factsheet) 

“SAS Forecast Server lets users set up business rules for flagging potentially 

problematic forecasts. Upon completion of the automatic forecasting process, 

forecasters can quickly identify the forecasts that violate a defined rule so they can 

focus attention where it is most needed. Events, such as sales promotions, unusual 

weather, etc., can greatly affect forecasts. An events management console allows 

users to create event definitions, assign events to selected series in the project and 

delete events. Event definitions also can be imported and shared across projects.” 

(SAS Forecast server factsheet) 

“SAS Forecast Server automatically selects the regressors (causal variables) or 

events that aid in the forecasting process. Regressors and events are selected from 

any number of variables supplied to the system. In addition to selecting the most 

useful regressors and events, SAS Forecast Server automatically determines how 

they are specified in the model. The system not only examines the contemporaneous 

relationships of the regressors and events to the items being forecast, it also deter-

mines whether lagged and/or dynamic relationships are present. It automatically 

computes variable transformations, lags and transfer function definitions.” (SAS 

Forecast server factsheet) 

“SAS Forecast Server examines the history of each item being forecast and 

automatically identifies outliers and shifts in the data. Subsequent forecasts can be 

adjusted appropriately. This new feature allows models built at different time levels 

(e.g., hourly, daily, weekly, yearly) to be reconciled to take advantage of the unique 

seasonal patterns at each interval. This is an especially important capability in 

forecasting things such as electricity demand, call center staffing, etc. where demand 

cycles vary by time interval. SAS Forecast Server generates SAS code through the 

interactive graphical interface. All work performed within SAS Forecast Studio is 

captured as SAS code. Users can export the code to edit the project in a program 

editor, schedule and run projects in a batch mode or create SAS Stored Processes.” 

(SAS Forecast server factsheet) 
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“Users can choose the automation level for the forecasting process. If the best 

forecasting model for each item is unknown or if the models are outdated, users may 

choose a maximum level of automation. If suitable models have previously been 

determined, users may choose to keep the current models and simply re-estimate the 

model parameters. For maximum processing speed, users may keep the previously 

selected models and model parameter estimates and simply generate forecasts.” 

(SAS Forecast server factsheet) 

 

 

4.4 Data availability and requirements for Time-Series forecasting 

 

Sales forecasting is the process of statistically calculating an objective, un-biased, 

estimate of the future demand. Demand represents what and when customers want 

their products. In the data of Fenix Sales Planning process there are several date 

stamped confirmation points that can be used as a basis for demand forecasting. The 

dates in process are entry date, RFL –date, ex mill –date, confirmation date, total 

delivery –date and invoicing date. It was agreed to use the invoicing date which was 

understood to be the best representation of when the customer demand occurs. The 

invoicing date is however more a representation of the constrained demand than true 

unconstrained demand. The invoicing date history is showing what has been sold to 

the customers. It does not take into account lost sales due to production limitations, 

time shifts due to quota settings, price decision or other elements that might impact 

the amount and timing of the customer demand. 

 

The products to be forecasted in this study are the LibroBook coated and uncoated 

products from Anjala mill. 

 

 

4.5 Forecast creation process 

 

The forecast creation process, which is highly automated, consists of the following 

steps. First to analyse the historical behaviour of each time-series to be forecasted. 
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Second to select the forecasting model that best explains the pattern in the behaviour 

and estimate the parameters in the model. Third to create a forecast for the requested 

time frame. 

 

The automation in the forecast creation process allows for great scalability. All levels 

from the segment down to the customer are analysed separately and forecasted 

based on their individual behaviour. The solution uses hundreds of forecasting 

algorithms and chooses the best forecast for each set of data. When the demand is 

forecasted as a hierarchy the forecasts can be reconciled from any level of the 

hierarchy so that the sums match up correctly. Causal input data such as market 

intelligent data, price, number of sales representatives, etc. can be used as input data 

to the forecast. The solution detects the relevance of the input data to the forecasts. 

What-if analysis can be conducted on the effects of changes in these causal variables. 

 

Using the invoicing date historical data statistical forecasts were created on a monthly 

level for the next 6 months, next 12 months and next 18 months based on a product 

and geographical hierarchy. The primary hierarchy, used was:  

LibroBook  

->coated – uncoated 

->Classic – Lux – Belle – Novel – Lux Cream – Creamy – Bulky / AP codes, see figure 

6 below 

->Region 

->Customer 
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Figure 6: Anjala mill product range 

 

This hierarchy allows analysing the total demand of the segments, product types and 

products and for the drill down per product to the region, country and customer. The 

forecasting hierarchy is easily modified also for other forecasting needs. 

 

 

4.6 Forecast accuracy 

 

The target of the study was to create forecasts for the next 6, 12 and 18 months. In 

order to have a comparison point, the same length of the actual data was removed 

from the historical information. After the forecasts were created, the data was added 

back and the forecasts were compared to actual invoicing information. On top of this, 

the forecasts for the next 6 months we also compared to information from the sales 

plan. See figure 7 below. 
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Figure 7: Removed period from Fenix data 

 

In this study the forecast accuracy measurement for each product is the average of 

the monthly forecast accuracy of each month for the forecasting period. The total 

forecast accuracy is the weighted accuracy of all products based on invoicing tons as 

seen on figure 8 below. 

 

 

Figure 8: The forecast accuracy measurement 
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5. FINDINGS SUMMARY ON PRODUCT LEVEL AND IN TOTAL 

 

The figure 9 below shows the forecast accuracy on product level. 8 products out of 12 

were forecasted with higher accuracy by using SAS Forecast Server compared to 

invoiced volumes. The actual Fenix sales plan did reach the best accuracy only with 

one product, AP 328.  

 

Forecast accuracy 6, 12, 18: SAS Forecast Server 

Sales Plan accuracy 6 months:  Fenix sales plan (made with qualitative methods) 

RF accuracy 6 months:   Invoiced volumes  

 

12 and 18 months accuracy was 80 % and 79 % which is relatively high for medium 

and long run forecast. 

 

 

Figure 9: Forecast accuracy on product level 
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As seen on the figure 10 below, SAS Forecast Server was able to follow the historical 

data and create an upward trend and forecast, which is 4 % more accurate than the 

invoiced volumes. 

 

 

Figure 10: LibroBook total, 6 months accuracy 91% 
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A total level the accuracy of the statistical forecasts was relatively high, 91%, 

compared to the 87% accuracy of the invoiced volumes. On the figure 11 below the 

total forecast accuracy has been presented on monthly basis.  

 

 

Figure 11: LibroBook total, 6 months accuracy 91% by month 
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The total forecast accuracy of the LibroBook Coated products was 94 %, and for the 

LibroBook Uncoated products 89 % as seen on the figures 12 and 13 below. 

 

 

Figure 12: LibroBook Coated total, 6 months accuracy 94% 
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Figure 13: LibroBook Uncoated total, 6 months accuracy 89% 

 

 

6. CONCLUSIONS 

 

This research came to existence with an intention to study if quantitative sales 

forecasting methods would reach more accurate forecast in short, medium and long 

run than qualitative sales forecasting methods in book paper sales. Therefore SAS®  

Forecast Server –tool was used to statistically calculate an objective, un-biased sales 

forecast of future demand in order to find out if the accuracy can be enhanced in 6, 12 

and 18 months forecasts. 
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6.1 Summary and major findings 

 

The accuracy of sales forecasts is gaining more and more interest from the top 

management. Accurate sales forecast are valuable for the company in many aspects. 

Sales funnel is able to concentrate on good planning and accurate projections while 

sales organisation is having satisfied customers and gaining sales. Financial planning 

can do the budget allocations and do accurate projections. Marketing is gaining 

competitiveness and company is having fresh stock all the time. On manufacturing the 

inventories stay on acceptable level, ability to supply on time and reliably, and prices 

can be kept on competitive level. Master scheduling is able to synchronise the 

capacity, have balanced stocks and deliver on time.  

 

In the current research, the sub-questions were as follows: 

 

1. How do qualitative sales forecasting methods and quantitative sales forecasting 

methods differ? 

 

The differences of qualitative and quantitative sales forecasting methods do vary. 

Qualitative methods rely on information coming from the customer, salespeople, and 

executives, also historical data is sometimes utilized. The idea is that salespeople 

know the customer, the market and the competition. There is always judgement and 

opinion involved in the results. The forecast is created by combining the estimates 

from all salespeople. In case Customer Relationship Management (CRM) data is 

available, there will be benefits for the both, salespeople and the forecast when 

utilizing that. Qualitative methods are not similarly visual than Time Series. The most 

common characteristics of Quantitative methods’ Time Series are a graphical display 

of chronological data. They account for patterns in the past movements and utilize 

historical data. The basis of Time Series relies on the identification of patterns which 

are trend, seasonal, cyclical and irregular. Time Series is dominant format for 

forecasters. Y-axis is displaying the dependent variable and x-axis is displaying the 

independent variable. Times Series are endogenous techniques.  

 



             

70 

 

2. What are the advantages of quantitative sales forecasting methods and the 

qualitative sales forecasting methods? 

 

The advantages of qualitative and quantitative sales forecasting methods depend on 

researchers you are asking, they are normally for or against the methods. Qualitative 

methods are able to utilize the knowledge from the salespeople, which is relatively 

easy at minimal cost. The accuracy of the forecast is relatively accurate in short term. 

Quantitative methods’ Time Series seem to be more precise and they do have ability 

to sense and predict demand based on patterns (trend, seasonality, cyclical, 

randomness) in a very objective and systematic manner. The amount of data which 

can be handled is large. 

 

The main research question was: 

 

Q: How much, if any, can the accuracy of short, medium and long term sales 

forecast be enhanced by using quantitative sales forecasting methods rather than 

qualitative sales forecasting methods?  

 

Even though West (1997) in his research suggested that qualitative sales forecasting 

methods are more accurate in short run and quantitative sales forecasting methods 

more accurate in long run, this study presents something else.   

 

Only 4 products out of 12 gained better forecast accuracy in short run with qualitative 

methods. It means that 8 products out of 12 had more accurate forecasts with 

quantitative methods in short run. The same outcome was with medium run forecasts. 

In the long run 5 products out of 12 gained more accurate forecast with qualitative 

methods and 7 products out of 12 gained more accurate forecast with quantitative 

methods. 

 

In this study long run means 18 months, which is much shorter than Waller (2002) 

presents in his research. He states that long run may be up till 5 years. However, in 

this market situation 5 years seems to be very far ahead. 
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6.2 Theoretical contribution 

 

Although researchers use different type of criteria to evaluate forecast performance 

(e.g., timeliness, cost, and perceived usefulness), accuracy is probably the most 

important one. (Diamantopoulos et al., 1999, Winklhofer et al., 1996, Menzer et al., 

2005).  Accuracy was definitely the starting point in this research as well.  

 

Chase (2009) suggests that the forecast accuracy cannot be improved unless it can 

be measured. Even though the forecasts were gone through and evaluated every 

month at Anjala mill, the actual calculations of accuracy have been missing.  

 

Armstrong (2001) suggests matching the forecasting methods to the situation. In 

Anjala mill’s case the forecasting method used had been created over times. It had 

been satisfactory for many years until the business world started to change. E-books 

started to replace the ordinary books and people use generally less money for the 

books. Also the hard cover, more expensive, books were replaced with soft cover, 

cheaper, books. The leisure time is getting busier and reading is only one hobby 

among the other hobbies. Increasing phenomenon is that the youth does not read as 

much as it used to read. There has been campaigns at schools where the youth has 

been encouraged to read newspapers and books. 

 

The advantage of the sales force composite method is the ability to draw on sales 

force knowledge about markets and customers. The method can be executed 

relatively easily at minimal cost. (Hutt, 2010, Johnston et al., 2006, McCarthy et al. 

2006, West, 1994) These both have fulfilled, but as this research is clearly showing, 

on accuracy point of view the fulfillment is not perfect.  The problems with Sales force 

composite method is that the systematic analysis of cause and effect does not exist, 

and it relies on informed judgment and opinions. In this research the quantitative 

method Time Series was able to reach better accuracy in 8 out of 12 in short run 

comparing to qualitative method Sales force composite. 
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Although judgmental methods are more widely used than quantitative methods, their 

limitations still outweigh their advantages. Judgmental methods tend to be more 

subjective than objective in nature, which results in unnecessary error. (Chase, 2009) 

In this study the limitations of qualitative sales forecasting method has come up. The 

quantitative sales forecasting methods were able to reach more accurate forecasts in 

every term, short, medium and long run. 

 

 

6.3 Managerial Implications  

 

When starting this research, I had no idea of the complexity or easiness of sales 

forecasting. I had participated updating the sales forecasts for years without knowing 

all the methodical details behind. On the other hand I am surprised to see how 

accurate forecasts qualitative methods can develop and amazed how complicated 

calculations can be done so quickly and easily. 

 

It is clear that in this research the SAS®  Forecast Server –tool was able to create more 

accurate sales forecasts than qualitative method Sales force composite in every term, 

short, medium and long run. SAS®  Forecast Server –tool is easy to use, precise, time 

saving, takes into consideration the patterns i.e. the darker grades on spring time and 

lighter grades in October. However, it would need an investment to make for the 

application. Also, it would need either hiring a person or training an existing one, who 

is taking care of the forecasting process and also analyzing the results. And still the 

tool does not know when the bestsellers are printed.  

 

The Sales force composite method which has been in use at Anjala mill for years has 

been working well until the world started to change more rapidly. The challenges of 

the method are clearly the opinions and judgment made by humans. Are the forecasts 

only wishes of the possible sales or are they realistic forecasts? The method is also 

quite time consuming. There are many salesmen creating a forecast in different 

countries, assistants entering the values to the computer system and finally the staff at 

the mill evaluating the figures an adjusting them towards the production. 
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Mentzer (2005) said that what gets measured gets rewarded and gets done. In case 

the forecasting accuracy, for example the error percentage, had been measured and 

calculated already earlier, the whole forecasting process would have been seen in a 

different light. It would be also important to converse the error percentage to actual 

sales volumes in order to understand the size of it. 

 

It would also be important to make the organisation aware of the sales forecasting 

process and its impacts to the whole business. Salespeople don’t necessarily 

understand the big picture, i.e. where are the forecasted volumes really affecting. The 

knowledge may be increasing the commitment and enhance the forecast accuracy as 

well. 

 

 

6.4 Limitations and suggestions for further research 

 

The forecasts calculated by SAS®  Forecast Server were created based on historical 

data. The actual order backlog information could be utilized to improve the forecast 

quality. Events such as bestsellers and standstills could also be used to improve the 

forecast accuracy.  

 

The comparison data was invoicing data and represents rather sales than sales 

potential. In case the information about price difference to market price is available, 

that could be used as an input variable. 

 

Market information and other causal elements could be used as input data to the 

forecasting process to create a forecast of the unconstrained demand potential in the 

market. On a lower level of the hierarchy (customer) the demand can be sporadic and 

difficult to forecast statistically. By grouping for instance similar types of customers 

together the demand will be better ”forecastable”. This might also enable to identify 

which drivers affect the demand of the various products.  

  

After this study I can clearly see the advantages to combine both forecasting methods 

in order to achieve more accurate sales forecasting accuracy in this kind of situation. 
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The knowledge from the market and sales people combined with statistical 

calculations may reach totally new level in sales forecasting accuracy. 
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