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OZET

Biiyiik veya kiigiik, 6zel ya da kamuya ait hemen hemen her kurum, acik¢a ya
da dolayli olarak tahminden yararlanir, ¢iinkii neredeyse her kurum, hakkinda tam bir
bilgiye sahip olmadigi gelecegin getirecegi sartlara uyum saglayabilmek igin plan
yapmak durumundadir. Cesitli tahmin yontemleriyle elde edilen tahminler, tiim bu tip
planlamalar, strateji olusturma, politika belirleme, programlama, satin alma, stok
kontrolii ve genellikle karar alma faaliyetlerinin biiyiik bir boliimii i¢in girdi olarak

kullanilir.

Tiirkiye giderek daha acgik bir ekonomi haline gelmektedir; dis ticaretin iilke
ekonomisindeki pay1 istikrarli bir sekilde artmaktadir. Uluslararas: ticaret, hemen
hemen tiim endiistrilerde tirmanisa ge¢mistir. Bu tez kapsaminda, tahmin yontem ve
tekniklerinin Tiirk Dis Ticaret verilerine uygulanmasi amaclanmistir. Yaklagim tarzi,
bazi nicel tahmin tekniklerinin, toplam ihracat ve ithalattan baslayarak, baslica sektor ve
alt-sektorlere  hiyerarsik olarak uygulanmas1  seklindedir. Tiirkiye Istatistik
Kurumu’'ndan elde edilen Ocak 1996-Mayis 2006 donemini kapsayan verilere
dayanarak, Haziran 2006-Mayis 2007 donemi i¢in kisa-donemli, zaman serileri

tahminleri yapilmistir.
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ABSTRACT

APPLICATIONS OF FORECASTING TECHNIQUES ON TURKISH FOREIGN
TRADE DATA

Almost every organization, large and small, private and public, uses
forecasting either explicitly or implicitly, because almost every organization must plan
to meet the conditions of the future for which it has imperfect knowledge. Predictions
provided by various forecasting methods, are used as inputs for all types of planning,
strategy formulation, policy-making, scheduling, purchasing, inventory control and a

great majority of decision-making activities in general.

Turkey has been becoming a more open economy; the share of the foreign
trade in the whole economy has been rising steadily. International trade has stepped up
in almost all industries. In the scope of this thesis, it was aimed to apply forecasting
methods and techniques on Turkish foreign trade data. The approach was to apply some
quantitative forecasting techniques in a hierarchy, starting from total export and import
to major sectors and subsectors. Based on data gathered Turkish Statistical Institute
covering the period January 1996- May 2006, short-term, time series forecasts were

produced for June 2006- May 2007 period.
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INTRODUCTION

The field of forecasting is concerned with approaches to determining what the
future holds. It is also concerned with the proper presentation and use of forecasts. With
the development of more sophisticated forecasting techniques, along with the advent of
computers- especially the proliferation of the personal computer and associated

software- forecasting has received more and more attention.

Because the world in which organizations operate has always been changing
forecasts have always been necessary. However, recent years have brought about
increased reliance on methods that involve sophisticated data manipulation techniques.
New technology and new disciplines have sprung up overnight; government activity at
all levels has intensified; competition in many areas has become keener; international
trade has stepped up in almost all industries. These factors have combined to create an
organizational climate that is more complex, fast-paced, and competitive than ever
before. Organizations that cannot react quickly to changing conditions and cannot

foresee the future with any degree of accuracy are doomed to extinction.

Forecasts may be made for individual items or for combinations of items, up to
and including the entire national output for some time period. The national economy is
usually the highest level of aggregation in which business forecasters have interest.
Industry sales forecasts are of considerable importance to planners or forecasters in the
large firms in an economy. Firm sales forecast are often based on previously determined
industry forecasts. There is an apparent hierarchy of forecasts: first, the national
economy, then major subsectors, by the industry as a whole, and then sales by a

particular firm.

In the scope of this thesis, it is aimed to introduce some forecasting concepts,
methods and techniques on Turkish foreign trade data. The approach is to apply some
forecasting techniques in a hierarchy, starting from total export and import to major

subsectors and industries.



1. FORECASTING
1.1 Definition

“Thinking about the future and future events has a long history. People at all
times wanted to know what was lying ahead. The fact remains that the future is
unpredictable. Nevertheless, some developments can be foreseen and alternatives can be
thought of. The definitions of forecasting vary to a certain extent, but they all have the
view into the future in common. The future is unknown, but the broad, general
directions can be guessed at and reasonably dealt with. Forecasting is the estimation of
the short-, medium- or long-term future in a specific research area or according to the

questions posed by means of scientific methodology™'.

Merriam-Webster defines forecast as “to calculate or predict (some future
event or condition) usually as a result of study and analysis of available pertinent data™>.
Cambridge Dictionary of Statistics defines forecast as “the specific projection that an
investigator believes is most likely to provide an accurate prediction of a future value of
some process”™. Armstrong defines forecasting as “Estimating in unknown situations.
Predicting is a more general term and connotes estimating for any time series, cross-

sectional, or longitudinal data. Forecasting is commonly used when discussing time

series™.

“The field of forecasting is concerned with approaches to determining what the
future holds. It is also concerned with the proper presentation and use of forecasts. The
terms ‘“forecast,” ‘“prediction,” “projection,” and “prognosis” are typically used
interchangeably. Forecasts may be conditional. That is, if policy A is adopted then X is
likely, but if B is adopted then Y is most likely to occur. Often forecasts are of future
values of a time-series; for example, the number of babies that will be born in a year, or
the likely demand for compact cars. Alternatively, forecasts can be of one-off events

such as the outcome of a union-management dispute or the performance of a new

! Kerstin Cuhls, “From Forecasting to Foresight Processes—New Participative Foresight Activities in
Germany” Journal of Forecasting 22, p.93 (2003).

* Merriam-Webster Online Dictionary, http:/www.m-w.com/dictionary/forecast (February, 2006).

3 Brian S. Everitt, Cambridge Dictionary of Statistics, West Nyack, NY, USA: Cambridge University
Press, 2002. p 149.

*J. Scott Armstrong, “Forecasting Principles”, Forecasting Dictionary,
http://armstrong.wharton.upenn.edu/dictionary/definitions/forecasting.html (February 6, 2006).



recruit. Forecasts can also be of distributions such as the locations of terrorist attacks or
the occurrence of heart attacks among different age cohorts. The field of forecasting
includes the study and application of judgment as well as of quantitative (statistical)

methods™.

1.2 History of Forecasting

Faced with questions about future, most of people have two reactions. People
cannot know with certainty what the future will bring, and people would wish that the
future were a little less obscure. Most of people have learned to live with the reality of
uncertainty, but most of people would feel more comfortable if that uncertainty were
diminished somewhat. To a certain extent this reflects natural human curiosity.
Throughout the ages such curiosity has provided a market for the services of those who
claimed to see the future. Ancient history is replete with stories of consultations of
oracles and soothsayers6. “Forecasting is often frowned upon, it has also been banned.
In Rome in 357 A. D., Emperor Constantino issued an edict forbidding anyone “to
consult a soothsayer, a mathematician, or a forecaster ... May curiosity to foretell the

future be silenced forever” .

“Individuals and organizations have operated for hundreds of years by planning
and forecasting in an intuitive manner. It was not until the 1950s that formal approaches
became popular. Since then, such approaches have been used by business, government,
and nonprofit organizations”g. “Forecasting has been moved into a disciplinary category
closely associated with the scientific method. The systematic application of data
analysis and projection models, combined with statistical evaluation of the significance
of and reliability of estimates, have contributed to this evolution from subjective
methods of determining the future to empirically validated methods for making

projections. The projections have covered a wide range of social and business needs,

3 Armstrong, http://mktg-sun.wharton.upenn.edu/forecast/FAQ.html (February 6, 2006).

% Paul Newbold, Theodore Bos, Introductory Business and Economic Forecasting, 2" Edition, USA:
South-Western Publishing Co., 1994, p.1.

! Armstrong (Editor).,Principles of Forecasting. A Handbook for Researchers and Practitioners,
Hingham, MA, USA: Kluwer Academic Publishers, 2001. p.2.

¥ Armstrong, "Strategic Planning And Forecasting Fundamentals", General Economics and Teaching
0502066, EconWPA, http://129.3.20.41/eps/get/papers/0502/0502066.pdf (June, 2006).



from economic and political forecasting to forecasting demand for particular products
for a company competing for its share of the global market.” “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”'?,

“With the development of more sophisticated forecasting techniques, along
with the advent of computers- especially the proliferation of the personal computer and
associated software- forecasting has received more and more attention. Every manager
now has the ability to utilize very sophisticated data analysis techniques for forecasting
purposes, and an understanding of these techniques is essential. For this same reason,
consumers of forecasts (managers) must be alert to the improper use of forecasting

techniques because inaccurate forecasts can lead to poor decisions.

New techniques for forecasting continue to be developed as management
concern with the forecasting process continues to grow. A particular focus of this
attention is on the errors that are an inherent part of any forecasting procedure.
Predictions of outcomes are rarely precise; the forecaster can only endeavor to make the

inevitable errors as small as possible”“.

1.3 The Scope of Forecasting

Decision makers need forecasts only if there is uncertainty about the future.
Thus, we have no need to forecast whether the sun will rise tomorrow. There is also no
uncertainty when events can be controlled; for example, you do not need to predict the
temperature in your home. Many decisions, however, involve uncertainty, and in these
cases, formal forecasting procedures can be useful'’. According to current economic
theory business decision-makers should permanently be occupied with forecasting or, to

use another term, the formation of expectations. In order to make choices firms are

® Mark J. Lawless, “Forecasting in the 1990's”, The Journal of Business Forecasting Methods &
Systems; Fall 1997; 16, 3; ABI/INFORM Global pg. 9.
Armstrong,Principles of Forecasting. A Handbook for Researchers and Practitioners,

2.
Pl John E. Hanke, Dean W. Wichern, Business Forecasting, 8th Edition, USA: Pearson Prentice Hall,
2005. p.1.

12 Armstrong, Principles of Forecasting. A Handbook for Researchers and Practitioners., p 2-3



presumed to continually acquire information regarding future outcomes of present

actions'.

There are alternatives to forecasting. A decision maker can buy insurance
(leaving the insurers to do the forecasting), hedge (bet on both heads and tails), or use
“just-in-time” systems (which pushes the forecasting problem off to the supplier).

Another possibility is to be flexible about decisions.

Forecasting is often confused with planning. Planning concerns what the world
should look like, while forecasting is about what it will look like. Figure 1-1
summarizes the relationships'®. The formal practice of forecasting and planning has
risen to prominence in business, nonprofit, and public organizations within only a few
decades. Furthermore, annual expenditure related to forecasting and planning involves

billions of dollars'®.

Planners can use forecasting methods to predict the outcomes for alternative
plans. If the forecasted outcomes are not satisfactory, they can revise the plans, then
obtain new forecasts, repeating the process until the forecasted outcomes are
satisfactory. They can then implement and monitor the actual outcomes to use in
planning the next period. However, in practice, many organizations revise their

forecasts, not their plans. They believe that changing the forecasts will change behavior.

Forecasting serves many needs. It can help people and organizations to plan for
the future and to make rational decisions. It can help in deliberations about policy

. 16
variables .

" Tobias F. Rotheli, “Forecasting among Alternative Strategies in the Management of Uncertainty”,
Managerial and Decision Economics, Vol. 19, No. 3. (May, 1998), p. 179.

4 Armstrong, Principles of Forecasting. A Handbook for Researchers and Practitioners., p 2-3.

'3 Robin M. Hogarth and Spyros Makridakis, “Forecasting and Planning: An Evaluation”, Management
Science, Vol. 27, No. 2. (Feb., 1981), p.115.

16 Armstrong, Principles of Forecasting. A Handbook for Researchers and Practitioners., p 2-3.
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Figure 1-1 Framework for forecasting and planning

Source: Adopted from Armstrong, Principles of Forecasting, p 2-3

1.4 The Need for Forecasting

“Frequently there is a time lag between awareness of an impending event or
need and occurrence of that event. This lead time is the main reason for planning and
forecasting. If the lead time is zero or very small, there is no need for planning. If the
lead time is long, and the outcome of the final event is conditional on identifiable
factors, planning can perform an important role. In such situations, forecasting is needed
to determine when an event will occur or a need arise, so that appropriate actions can be

taken.

In management and administrative situations the need for planning is great
because the lead time for decision making ranges from several years (for the case of

capital investments) to a few days or hours (for transportation or production schedules)



to a few seconds (for telecommunication routing or electrical utility loading).

Forecasting is an important aid in effective and efficient planning””.

Because the world in which organizations operate has always been changing
forecasts have always been necessary. However, recent years have brought about
increased reliance on methods that involve sophisticated data manipulation techniques.
New technology and new disciplines have sprung up overnight; government activity at
all levels has intensified; competition in many areas has become more keen;
international trade has stepped up in almost all industries; social help and service
agencies have been created and have grown; and the Internet has become an important
source of data and decision making information. These factors have combined to create
an organizational climate that is more complex, fast-paced, and competitive than ever
before. Organizations that cannot react quickly to changing conditions and cannot

foresee the future with any degree of accuracy are doomed to extinction.

Computers, along with the quantitative techniques they make possible, have
become more than a convenience for modern organizations; they have become essential.
The complexities just discussed generate tremendous amounts of data and an
overwhelming need to extract useful information. The modern tools of forecasting,
along with the -capabilities of the computer, have become indispensable for

organizations operating in the modern world.

Who needs forecasts? Almost every organization, large and small, private and
public, uses forecasting either explicitly or implicitly, because almost every
organization must plan to meet the conditions of the future for which it has imperfect
knowledge.'® “Organizations establish goals and objectives, seek to predict
environmental factors, then select actions that they hope will result in attainment of
these goals and objectives. The need for forecasting is increasing as management
attempts to decrease its dependence on chance and becomes more scientific in dealing

with its environment. Since each area of organization is related to all others, a good or

17 Spyros Makridakis, Steven C. Wheelwright and Rob J. Hyndman, Forecasting: Methods and
Applications, 3rd Edition, USA: John Wiley& Sons, 1998. p.2.
1% Hanke and Wichern, p-1-3.



»19 “The need for forecasts cuts across all

bad forecast can affect the entire organization
functional lines as well as all types of organizations. Forecasts are needed in finance,
marketing, personnel, and production areas, in government and profit-seeking

. . . . . . .. . 20
organizations, in small social clubs, and in national political parties” *".

“The forecast is not an end in itself; rather it is a means to an end. The
forecasting system is a part of a larger management system and, as a subsystem,

interacts with other components of the total system to determine overall performance™'.

Predictions, provided by the various forecasting methods, are used as inputs for
all types of planning, strategy formulation, policy-making, scheduling, purchasing,
inventory control and a great majority of decision-making activities in general. There is
no question that the role of forecasting is becoming central and its necessity

indisputable®.

1.5 Type of Forecasts

Forecasting procedures might first be classified as for the long term or the short
term. The distinction between short- and long-run forecasts used to be clear: the short
run was a period of time within a planning period and the long run was time outside the
planning period. Since most companies used (and still use) annual planning periods, the
long run was often thought of as just longer than a year23. Long-term forecasts are
necessary to set the general course of an organization for the long run; 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 immediate future>*.

' Makridakis et al., Forecasting: Methods and Applications, p.5.

20 Hanke and Wichern, p.3.

% Douglas C. Montgomery, Lynwood A. Johnson, John S. Gardiner, Forecasting and Time Series
Analysis, 2" Edition, USA: McGraw-Hill, Inc., 1990. p-4.

2 Spyros Makridakis, The Forecasting Accuracy of Major Time Series Methods, Great Britain: John
Wiley & Sons, 1984, p.1.

» Dominique M. Hanssens, Market Response Models. Econometric and Time Series Analysis, 2"
Edition, Hingham, MA, USA: Kluwer Academic Publishers, 2001. p 375.

¥ Hanke and Wichern, p-3.



Forecasts might also be classified in terms of their position on a micro — macro
continuum, that is, on the extent to which they involve small details versus large
summary values. 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 in the entire
country (a macro forecast). Again, different levels of management in an organization
tend to focus on different levels of the micro-macro continuum. Top management would
be interested in forecasting the sales of the entire company, for example, whereas
individual salespersons would be much more interested in forecasting their own sales

volumes.

Forecasting procedures can also be classified according to whether they are
more quantitative or qualitative. At one extreme, a purely qualitative technique requires
no overt manipulation of data. Only the “judgment” is actually a result of the mental
manipulation of past historical data. At the other extreme, purely quantitative techniques
need no input of judgment; they are mechanical procedures that produce quantitative
results. Same quantitative procedures require a much more sophisticated manipulation

of data than do others, of course?.
Quantitative forecasting can be applied when three conditions exist:

1. Information 