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USING MICROSOFT EXCEL IN FORECASTING

Virginia RUSLU, Cristian RUSU

Abstract.Forecasting is a basic component of marketing. Time-series models
are particularly useful when little is known about the underlying process. They are
inexpensive to apply, both in time and effort. Microsoft Excel may successtully be
used in forecasting. It allows the implementation of a wide range of forecasting
methods, the update of dynamic series, forecasts graphic presentation, and results
testing. An example of using Microsoft Excel in forecasting is shown. It concerns
the evaluation of the metal prices at London Metal Exchange.
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Forecasting in marketing research

Forecasting is a basic component of marketing. Marketing forecasts are
marketing variables levels estimations for future time perods, Marketing variables
forecasts are made based mainly on examination of their previous evolution.
Marketing forecasts are made on a large scale of phenomenon and processes, both
endogenous and exogenous. Major aims of marketing forecasts are:

e strategic marketing’s objectives highlighting;

« marketing politics foundation;



I
rad
g}

« marketing decisions improvement.

Main forecasting circumstances are:

e forecasts context;

¢ [orecasis intervals:

s gvailability and leatures of previous behavior;
o nfluence factors considered;

s formalization level;

& precision;

& time interval in which forecasts must be made,

Time-series models

Some kind of logical structure or model 1s implicit in every forecasi. Even the
intuitive forecaster builds some type of model, even without being aware of doing
s0. Three general classes of models can usually be constructed in forecasting;

s fime-series models:
* single-equation regression models;
» multi-equation simulation models.

Each involves a different degree of model complexily, and presumes a
chfferent level of comprehension about the processes one is irymg 1o model. Time-
series models presumes to know nothing about the causal relationship that affect the
exammed vanable., Only the past behavior of a time series is ¢xamined, in order to
mfer something about its future behavior.

Time-series models are particularly useful when little 15 known about the
underlying process. Theirs limited structure makes them most reliable in the short
run. Because of their simplicity, times-series models are sometimes used even in the
long run. They are inexpensive to apply, both in time and effort.

As any other predictions, those using times-senies models can be adjusted 1o
conform with the pood sense of the forecaster. Time-series forecasts are not based
on economic theory, but on statistical theory. Even if economic theory is not
formally incorporated into the procedure, the forecaster can adjust the predictions in
Light of current economic events.
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Percentage modification

The pereentage modification method is meant o evaluate the perceniage
changes of one vanable during different successive time moments. The indicators
that express these changes arc calculated first. Then they are averaged from one

period to another.
Forecast for next period is:
P = (1+HPMA) * X
where:
P, is the forecast value corresponding to t41 period,
PMA, is the percentage modificalion average corresponding to t periods;
X, is the noticed value of forecasting-variable in t period.

When during a long period the dynamic series has positive or negative trend
the method is inadequate. In the first case the forecasting would be overestimated
and in the second one it would be underestimated. Sometimes the most recent

changes can be over-weighted in order to have an increased significance.

Percentage modification moving

If certain trend is present the percentage modification moving method is more
suitable. The percentage modification moving during t period is:
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The forecast value m (=1 penod 1s:

Pui = Xi * (1+ PMM,),

where:

¥, is the noticed value in t period,

n is the number of periods taken into account.

For periods following the last period of dynamic series the forecasting made

PMME:[

15 based on;
P],;...m = (F]"-.-‘].I‘-“lk*m | 1”}*?&;

where;
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Py 15 the percentage modification moving during k period;
k is the last period of dynamic series (the period of last noticed value}),

mm is the number of the following periods the forecasting is made tor.
Moving averages

The method takes into account the most recent data of dynamic senes. The
forecast values are based on a constant number of data:
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where:
¥, 15 the noticed value mn t period;
n is the number of values taken into account.

If the dynamic serics has random changes on long terms it is advisable to
merease n. The previous formula can be written as followmg:
J’{: X -n=+ 1

Prwp=m— > + 1.
n n

It is abvious that the new period is a correction of the last one, by adding the
most recent value and removing the oldest one.

Double moving averages

The method is reeommended when the dynamic series has a linear trend. Two
series of moving averages are calculated. The first one is based on mhal dynamic
SETICS!

Wi+ X+ X0
n

P'l+I:

The second one is based on calculated moving averages (P°t).
PI'. + Plt - ]+...‘1‘F'l -+ |
n
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The forecast value is:
Pom=8+ h,*TT!,,
where:

a0 2P - P

2 ;
brs=——{Pe=F"}:
n-1I
n 1s the number of period taken into account;

m 1s the number of the forecast periods,
Trend extrapolation

The simplest time-series technique is trend extrapolation. Trend extrapolation
15 based on assumption that the dynamic series evolution can be justified by its
shape, adding random error. The dynamic series can be fitted to a nonlinear form, if
1t has not a linear trend.

Microsoft Excel

Microsoft Excel is the most used and probably the best software in its
category. It can be used for data storage, calculation, analvze and forecasting, data
and results presentation in afttractive manners. Microsoft Excel is integrated in
Microsoft Office suite, but can also be used independently. It is used in many fields:
offices, accounting, management, marketing, lorecasting, statistics, engineering, etc.

Microsoft Excel takes benefil of all Windows technologies:

¢ OLE (Objeci Linking and Embedding);

» ODBC (Open Database Connectivity).

e DAO (Data Access Objects);

+ Plug & Play.

Excel worksheets can be used i multiply access environments and computer
networks. Microsoft Excel offers its own macro language and a powerful
programming language, Visual Basic for Applications, which allows visual
programming, oriented on objects and events, It includes wizards and a complete
help system that may assist users in any operations.
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The first Fxcel version appeared in 19835, Next versions were more and more
powerful, designed for new Windows versions. Excel 7.0 was redesigned to take
full advantage of Windows 95 facilities,

Forecasting algorithms implementation using Microsoft FExcel

Microsoft Txcel may successfully be used i forecasting. It allows the
implementation of a wide range of forecasting method, the update of dynamic series
every time when new values become available, forecasts graphic presentation, and
results testing, both formerly or by time test. Microsoft Fxcel 7.0 offers 14 different
iypes of graphic charts, & of them 2D and 6 of them 3D. Methods of prediction’s
evaluation may casily be implemented.

We implemented five forecasting techniques, using Excel formulas and
functions:

» percentage modification moving,
*  MOVINE averages;

e double moving averages;

e linear trend extrapolation;

« cxponential trend extrapolation.

In all cases, using a combination of absolule and relative address, formulas
can be copied in other arcas of spreadsheet, in order to make new forecasts. Linear
trend extrapolation can be made using ¢ither Trend or Forecast Excel functlions.
Exponential trend extrapolation can be made using Growth Excel function.

An example of forecast using Microsoft Excel

The computer has been used to claborate a marketing study concerning the
evaluation of the metal prices at the London Metal Exchange. It has been tried to
forecast the prices by using the following methods: percentage modification moving,
moving averages, double moving averages, trend extrapolation by classical fitting.
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Considering the past evolution of price-variable we tried to estimate its future
values. The methods we used presume that the variable configuration is the same
the past and in the future, even it permanently changes. The mam aim of all used
method is 1o identify the specific configuration of the dynamic series in the past and
to extrapolaie it in the future, without explicitly considering the elements that
influence its behavior.

Forecasts we made were the base of marketing studies since 1995, Prices of
five metals were studied: Copper, Lead, Zine, Gold and Silver. Tnput values were
the average weekly values. Predictions were tested both by time test and using
statistical indicalors (square average errors and percentage average erors). All
forecasting phases (data input and update, forecasting algorithms implementation,
sraphic presentation, predictions’ test) were made using Microsofl Excel.

A comparison between Copper price forecast for 1997, using the percentage
modification moving method, and the real prices for 1997, 1s shown in fig. 1. Three
types of predictions were made, using the known real prices m 1996 (1 year
history), 1995-1996 (two years history), and 1994-1996 (3 years history), as mput
data.
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Fig. 1 Comparison between Copper price forecast (1997) by percentage
modification moving method and the real prices

A comparison between Copper price forecast for 1997, using the moving
averages method, and the real price for 1997 1s shown in fig, 2. Three types of
predictions were made, using the known real prices for the previous 10, 26 and 52
weelks, as input data.
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Fig. 2 Comparison between Copper price forecast (1997) by moving averages
method and the real prices

A comparison between Copper price forecast for 1997, using the double
moving averages method, and the real price for 1997 1s shown in fig. 3. Two types
of predictions were made, using the known real prices for the previous 26 and 52
weeks, as input data.
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Fig. 3 Comparison between Copper price forecast (1997) by double moving
averages method and the real prices

A comparison between Copper price forecast for 1997, using the linear trend
extrapolation method, and the real prices for 1997, is shown i fig. 4. Three types of
predictions were made, using the known real prices in 1996 (1 year history), 1995-
1996 (two years history), and 1994-1996 (3 years history), as input data.
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Fig, 4 Comparison between Copper price forecast (1997) by linear trend
extrapolation method and the real prices

A comparison between Copper price forecast for 1997, using the exponential
trend extrapolation method, and the real prices for 1997, is shown in fig. 5. Three
types of predictions were made, using the known real prices in 1996 (1 wvear
history), 1995-1996 (two years history), and 1994-1996 (3 years history), as input
data.
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Fig. 5 Comparison between Copper price forecast (1997) by exponential trend
extrapolation method and the real prices
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