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1 INTRODUCTION

“Imaging you are driving down a residential street. Your eyes are intent on the road
ahead. Out of nowhere, a child leaps out from behind a parked car, directly in front of
you. Your foot slams on the break … you pray your response was fast enough.” (Burkan
1998)

Quick response provides an edge when facing the unexpected twists and turns
that pave the way to our future. To survive in an ever-changing world it is vital
to anticipate the future. (Ibid.)

1.1 Anticipating to Make Correct Decisions

Forecasts, projections, budgets and plans, all require quick response and can be
seen as reactive methods. By contrast anticipations prepare us for multiple
possible futures. Anticipations can in that sense be considered proactive.
(Burkan 1998)

“When we forecast, we make a commitment to a set of beliefs, and in that commitment,
we limit options, we limit perspectives, and we sow the seeds of crisis. Anticipation, on
the other hand, breaks boundaries. It does not tell us how to act but rather prepares us
for action.” (Burkan 1998)

Most experts knew about the events leading up to the fall of the Berlin Wall, the
Challenger disaster, the Cuban refugee crisis, and the peso crisis in Mexico. But
most experts do not know how to read the signals (Burkan 1998). An example
from Sweden is the problems in the Swedish real estate sector during the end of
the 1980s. The market failed to recognize the warning signals that were actually
there, when theoretical real estate prices were well below market prices
(Lundström 1990). Real estate prices started to rise again during the last years.
By learning from the earlier development, the market identified warning signals
and therefore avoided another crisis.

In some professions the ability to anticipate has great importance. For fighter
pilots and secret service agents this ability is crucial. What they have in common
is that they have learned to search using “splatter vision”, they have learned to
develop mental models, they have methods of “reading the signs”, and they have
specific early-warning systems (Burkan 1998). Managers of companies in a
volatile environment are in the need to anticipate using splatter vision,
developing mental models, reading signs and using early-warning systems. If
they are able to do this and react correspondingly and proactively, they will have
greater possibilities to control their businesses in an appropriate way.
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Today the telecom industry has been struck by an equivalent crisis as the
Swedish real estate sector during the end of the 1980s. There have been too
strong beliefs in the economic values of revenues of mobile phone services, as
was the case regarding the values of real estate earlier. The managers within the
telecom sector are now struggling to understand the market and to predict and
anticipate future movements to avoid another crisis the next time the market will
be hit by sudden changes.

1.2 The Telecom Sector

During most of the 1990s there has been a growing demand for services in the
IT and telecommunication sectors. The demand accelerated during the last years
of the century. An increasing part of the population used these services at the
same time as the number employed in these sectors increased. This is one of the
reasons why the decline that first struck the IT sector and now the telecom
sector, has had such a great influence on the world economy.

As a consequence of the technological development the belief in
telecommunication grew stronger. Now it has shown, that this belief was based
on overly positive views of the potential demand for the services (e.g. mobile
Internet services). The telecom crisis that hit the world during 2001 had its
origin in the IT bubble. The telecom sector followed the track of the IT boost
and the telecom operators made too large investments in infrastructure.
According to Bertil Thorngren1, it will take years to recover these over
investments (Bekele 2001). The telecom hangover will strike the society harder
than the dot.com crisis. Ericsson, Nortel, Alcatel, Siemens, Lucent etc., all of
them have been affected by the telecom crisis:

”The IT bubble was just the beginning. The crisis for the telecom companies is far more
serious and can affect the growth of the world economy for years to come.” (Bekele
2001)

The over investments also created a financial bubble. Since the top notations the
world’s telecom operators and their suppliers have lost almost 3,800 billion
dollars of their value at the stock exchanges all over the world. This should be
compared with the diminished value of stocks in Asia during the crisis 1997-98
with a total amount of 813 billion dollars. (Augustsson & Forsberg 2001)

Due to the telecom giants Nokia and Ericsson, the relatively small economies of
Finland and Sweden are heavily dependent on the telecom sector. The Swedish
National Institute of Economic Research has estimated the growth of GDP in
                                          
1 Manager for the Information and Communication Centre at Stockholm School of Economics and former
strategy manager at Telia
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Sweden to decline with a few tenths of a percentage when the business of
mobile communication within Ericsson does not continue to grow as before
(Augustsson & Forsberg 2001). The earlier success of the industry and the
current decline of the telecom sector have influenced the businesses of
companies further down the supply chain. The large fluctuations make it
difficult for the companies to control their operations. The companies at the
beginning of the supply chain, the subcontractors, are worst off. They have the
least knowledge of what will happen next, as well as they have to wait longer
before the demand for their products will increase again (Bekele 2001).

1.3 Subcontractors Following the Footsteps of the Supplier

As a consequence of the extensive cost cutting programs by Ericsson with the
notice of thousands of employees, there are several others than Ericsson
employees that have been harmed. At lower levels in the supply chain there are
people that have lost their jobs as well.

Nolato is an example of a subcontractor. The company manufactures
components to mobile phones and has been hit by the telecom crisis. The
business area mobile communications that during 2000 accounted for almost 65
per cent of the sales in the group had during the first six months of 2001 lost half
of its sales (Larsson 2001). It is a well-known fact that Ericsson’s mobile phone
business area has generated losses for a while, but now the sales of telecom
mobile network equipment has been hit too. Although the sales of this
equipment rose by 3 per cent compared to the previous year until the third
quarter 2001, this is a major decline from the forecasts made at the end of 2000.
A number of companies that have relied on the telecom sector and the forecasts
of future demand have been forced to give notice to their employees or they
have even gone bankruptcy (Nordling 2001). Other examples of companies that
have been hit by decreased demand are Flextronics, LGP Telecom, and
Skandinavisk Plåtteknik (GP/Direkt/TT 2001, Thorén 2001, Nordling 2001).

The subcontractors control their operations after the forecasts they receive from
their customers. There is a tendency for customers to forecast larger volumes to
ensure availability of components if the demand would be larger than expected
of any reason. Besides this, the forecasts have proven to be unreliable when it
comes to send warning signals of large and sudden market fluctuations (Frilund
2001). The volatile environment for the manufacturers of telecom mobile
network equipment makes the need for management to continuously monitor the
market development crucial. Management has to gather information in order to
make the right decisions regarding the size of operations.
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1.4 Monitoring the Market

Like the fighter pilot a manager in a volatile environment tries to anticipate the
future. Instead of monitoring instruments in the cockpit and looking out through
the front windows, managers uses other tools and instruments to anticipate the
future development. Forecasting is an instrument that the managers rely upon for
their anticipations. As mentioned above, the subcontractors control their
operations according to the forecast volumes provided by the network
equipment suppliers. The information in the forecasts is however not sufficient.
The forecasts are good indicators of short-term variations, but there is a need to
predict market fluctuations at an earlier stage in order to be prepared for changes
in demand caused by changes in the market place. There is consequently a need
to monitor leading indicators that can give the managers signals of how the
demand for their products will develop.

What is examined in this study is basically if and how the participants on the
telecom network equipment market can predict and anticipate future
development. The research was carried through in order to answer the following
questions:

1. Which part of the telecom mobile network equipment market is driving it?

2. Which are the best indicators for predicting future demand fluctuations on
this market?

• Are there statistical relationships between the chosen indicators and actual
demand?

• If a relationship is proven, how long is the time lag between movements
in an indicator and movements in demand?

• If possible to determine, which indicators are the most important ones to
monitor?

3. Is there any theoretical and logical support of the statistical results?

1.5 Purpose

The purpose of this thesis is to identify and test relevant and available market
indicators for prediction of future demand fluctuations on the telecom mobile
network equipment market.
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1.6 Definitions

Some clarifications are necessary to make it easier for the reader. After this
point the term network equipment is used as equivalent to the previous used
telecom mobile network equipment. Further, market indicators can be seen as
equivalent to the more common term leading indicators. The difference is that
the leading indicators are often used to predict changes in the aggregated
economy. Therefore, the term market indicator has been used as an indicator
that predicts changes in a certain market.

1.7 Reader’s Guide

In this first chapter a brief discussion has lead to a clarification of the
background and purpose of our research. The methodology and course of actions
are then discussed in the second chapter. The third chapter aims to frame the use
of the outcome of this study from a managerial perspective. Further the basics of
predictions, forecasting and use of leading indicators are described.

Chapter four is a summary of the information we gathered during a number of
interviews. The market is pictured and the network equipment supplier’s
forecasting system is described. In chapter five, market indicators for the
statistical analysis are discussed on the basis of conditions for a useful indicator,
and the choice of market indicators for the statistical analysis is made.

In the sixth chapter the statistical analysis is carried through. The result of our
study is then discussed in chapter seven and the conclusions are stated in chapter
eight.

Figure 1-1: Reader’s Guide

Chapter 1 - Introduction

Chapter 5 – Market Indicators

Chapter 3 – Predicting in a Volatile

Chapter 4 – The Network Equipment Market

Chapter 6 – Statistical Tests of Market

Chapter 2 - Methodology

Chapter 7 – Complementary Discussions

Chapter 8 - Conclusions
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2 METHODOLOGY

This study consists of two main parts. The first one was carried out to clarify
what is driving the network equipment market. The aim of this part was to
identify possible market indicators of changes in demand of network equipment.
Hypotheses were set up to test the chosen indicators. In the second part, the
indicators were tested statistically. The intention of this part was to investigate if
it was possible to verify the hypotheses, in order to give answers whether a
participant on the network equipment market can use the market indicators as a
tool to predict future demand fluctuations. Finally, the theoretical and logical
support of the results was discussed.

The methodological approach that was chosen for this study is a combination of
qualitative and quantitative approaches. In the first part of the study, qualitative
information was collected through interviewing people, who work in the
network equipment market or the financial market. The purpose of these
interviews was to give an understanding of the current market situation and to
identify the possible market indicators that later were to be tested in the
statistical analyses. It was investigated if statistical relationships could be proven
between indicators and actual demand. The course of action can be seen in the
figure below.

Figure 2-1: Research Procedure

2.1 Theoretical  Approach

All human beings have a set of basic ideas and a picture of their own of what the
surrounding world looks like. These basic ideas affect the way problems are
viewed. They also affect how existing and available techniques of methodology
are viewed and on the whole, how the knowledge creating process is regarded.
A method or course of action is created out of possible techniques, in the light of
a certain problem and basic ideas. In addition, the picture of the problem is not

Interviews in order to identify
market indicators

Selection of market indicators for
statistical analysis

Statistical analysis to outline
relevant indicators and an analysis

of the results
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only affected by basic ideas, but also of the methods that are used. Finally, basic
ideas may be affected by the problem that is dealt with and of the methods that
are used. (Arbnor & Bjerke 1994)

There is a difference between explaining (positivism) and understanding
(hermeneutics) knowledge creation. The positivists argue that the same
techniques can be used in social science as in natural science, but the
hermeneutics argue that this is impossible due to differences in problems that are
investigated. However, some positivists argue that the hermeneutics’ way of
formulate problems and their holistic approach possibly could be used as a tool
for developing understanding similar to a pre-investigation, before the positivists
formulate their hypotheses and carry out their tests. Hypotheses can arise from
different sources. A hypothesis could be based on pure guessing or based on
results from other studies. The background of a certain hypothesis has a great
importance for a study’s contribution to common knowledge. If a hypothesis is
based on a previous study and the following study is supporting the hypothesis,
the results will verify that regularity has been discovered. (Arbnor & Bjerke
1994)

In this case it is the problem itself rather than our basic ideas about science that
have lead us in our choice of methodology. We do not consider us to be
positivists in the sense of always relying on casual relations and verified
knowledge, but we believe certain problems best can be studied via a positivistic
approach. In this study we believe that the best way of finding relevant market
indicators is to test them statistically by using historical data. In fact cause-and-
effect relationships are sought. However we do not believe the results from the
statistical analyses are enough. If that was the case, this thesis would have ended
after the presentation of the statistical results in chapter six. We consider that a
complementary analysis of the results is needed in order to explain the statistical
results. In other words we believe that an explanation and a qualitative
judgement whether the results are reliable or not will contribute to the validity of
the conclusions.

The analytical approach, as described by Arbnor & Bjerke (1994), reminds of
the positivistic approach. It is characterised by its cyclical nature (see figure 2-
2). It starts with facts, ends with facts and the facts, which end a cycle, are the
beginning of the next one. This cycle moves between the empirical and the
theoretical world, which is mainly built upon quantitative measures. The first
step goes from the original observations towards theories, that is, an inductive
approach, where one from individual observation concludes common laws.
Hypotheses are formulated based on common laws and tested empirically to
verify or falsify the predictions made. This is done based on the deductive
approach, where predictions about individual situations are made. (Ibid.)
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Figure 2-2: Analytical Approach
Arbnor & Bjerke (1994, p.107)

The methodology of this study broadly followed the analytical approach
described above. The pre-investigation had characteristics of the hermeneutic
approach and partly aimed to provide an understanding of the research area.
Based on the pre-investigation, hypotheses of possible relationships between
proposed market indicators and actual demand were formulated and tested in
statistical analyses. Theoretically the course of action follows the approach in
figure 2-2, which in turn corresponds to our research procedure (see figure 2-1).

2.1.1 Combination of Quantitative and Qualitative Methods
Simply expressed, the difference between quantitative and qualitative methods is
how one treats and analyses the collected information. When doing quantitative
research one usually uses statistical methods and in a qualitative research one
uses verbal methods of analysis. As already mentioned above these two
approaches to research are not to be used exclusively. Quantitative approaches
often have elements of verbal analysis and qualitative approaches often have
elements of statistical analysis. What decides if the research is either quantitative
or qualitative is how one formulates the research problem. If the questions are:
Where? How? What are the differences? Which are the relationships? Then we
should use statistical methods. On the contrary, if the problem is about
interpretations and understanding of people’s experiences or if one wants to
answer questions as: What is this? Which are the underlying patterns? Then we
should use verbal analysis. (Patel & Davidson 1994)

There are many different ways in which quantitative and qualitative methods
could be combined. Such combinations are often characterised by the fact that
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the qualitative aspect is of secondary importance compared to the quantitative
one. The qualitative part is often a preliminary investigation before the real
investigation is done. There are four different strategies for a combination of
qualitative and quantitative methods (Holme & Solvang 1997):

• Qualitative studies can serve as a preparation to quantitative studies.
• Qualitative studies become a follow-up of quantitative studies.
• Using qualitative and quantitative methods both under the collection and

analysis of the information.
• Collecting qualitative information, which then is quantified during the course

of the analysis.

Of the four strategies mentioned above, the first and second one correspond to
this study. The qualitative part, the interviews, contributed to the understanding
of the research area and it was a preparation for the main investigation. This is a
way to make sure that one has an empirical ground from which a tool as good as
possible can be constructed for the main part of the study. After the quantitative
study had been carried out, a number of research articles were used in order to
follow up the quantitative study, and to increase the validity of the findings. If
other studies and observations indicate the same result the validity of this study
increases.

2.1.2 Benefits of Combining Methods
According to Holme & Solvang (1997) the choice of method should be made in
accordance with the aim of the research. It is likely that the aim requires a
combination of different methods. This could have the advantage that the weak
and strong sides of different methods under certain circumstances can rule out
each other and therefore it is often a lot to gain in combining methods. Among
the advantages that mentioned, these are the ones that this project has benefited
from:

• The validity of a method is often decisive. If one with different approaches
reaches the same conclusions about the same phenomenon, this is a sign that
the collected information is valid. First a number of possible market
indicators were outlined qualitatively. The next step was to test them
quantitatively. The indicators that were proven to be useful have therefore
been validated through both qualitative and quantitative methods.

• The reliability of the results of the analysis can also be strengthened. When
different methods lead to similar results of the analysis, this is a sign that the
results are not caused by the particular method that is used. As with the
above advantage both qualitative and quantitative studies have given the
same result.
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2.2 Underlying Conditions and  Criteria

2.2.1 Criteria for Market Indicators
The definition of a market indicator in this study is a factor that can help
predicting and anticipating future demand fluctuations of network equipment.
The perspective of this study is that of subcontractors’, that produce components
to a network equipment supplier. In order to be of use in our study, the market
indicators had to fulfil certain criteria:

The first criterion was that the information should be quantitative so that
statistical analyses could be performed.

The second criterion was availability. The market indicators should be easily
accessible for companies in order to make it possible to update the information
and make comparisons between anticipations and actual demand. A weekly
update was considered to be preferable. To be able to test the indicators against
actual demand, it was also required that historical time series were available.

A third criterion was cheap access. A subcontractor has limited possibilities to
use its resources for market analysis. Consequently, an early-warning system
using market indicators can not require large costs. Too much time and
resources cannot be sacrificed to collect and handle data.

2.2.2 Choice of Companies and Interviewees
In Sweden where this study has been carried out, Ericsson is the dominant
network equipment supplier. It thereby fell natural to contact Ericsson’s
customers and subcontractors to receive information about the market
conditions. One company was chosen as a study object, namely Sanmina-SCI
Enclosure Systems AB (SES). It is a subcontractor to Ericsson, which
manufactures and sells enclosure systems for radio base stations, public
switchboards and access equipment. During 2001 a major decline in demand
struck SES, which in turn has forced the company to abandon their sales target
and the management has given a large number of employees notice. It is from
this company the sales figures used as actual demand in the statistical analyses
have been collected. Actual demand for network equipment has been treated as
equivalent to the actual sales of different radio base stations at SES.

The world leader in network equipment, Ericsson, was interviewed to give an
understanding of how the network equipment supplier’s forecasts are made. This
company is closer to the market than a subcontractor and should therefore have
more knowledge and information about the market development. Finally, Tele2
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as an example of a telecom operator was interviewed to get a view from the
perspective of a buyer.

Credit analysts at two banks were interviewed to give us their picture of what is
important when analysing the network equipment market. The main purpose of
interviewing people working for banks was to get a picture of how the market is
perceived by people working outside the telecom sector. The choice of credit
analysts instead of for example stock market analyst, was made due to the
perspective from which they overview the market. Their risk perspective is
probably more critical and realistic as opposed to a stock market perspective.
The stock market analyst might give a more optimistic view because he/she is
hoping for positive market developments and a larger amount of transactions,
which might affect the income of the merchant bank and his/her compensation.

2.3 Interviews

The technique we used in order to collect information in the first part of our
study was through having interviews. This is the most fundamental of all
qualitative methods. Interviews can be highly formalised and structured, or they
can be akin to a free-ranging conversation (Easterby-Smith 1999). There are two
aspects that have to be taken into consideration.

Firstly, one has to think about how much responsibility that is given to the
interviewer regarding the design and order of the questions during the interview.
This is called the degree of standardisation. The degree of standardisation starts
from the principles of measurement, because standardised interviews are often
used when one wants to have the possibility to compare and generalise.
Interviews characterised by a low degree of standardisation or completely non-
standardised ones, are conducted when the questions are formulated during the
interview and asked in the order that is suitable for a certain interviewee. A
completely standardised interview could be written down and therefore is taking
the form of a questionnaire. (Lundahl & Skärvad 1992)

Secondly, one also has to decide to what extent the interviewee is free to do
his/her own interpretation depending on his/her own attitude towards the
research area and earlier experiences. This is called the degree of structure. The
standardised interview is always structured, but non-standardised interviews can
be either structured or non-structured. The degree of structure concerns how
much space the interviewee is given to answer freely. A completely structured
interview leaves a very small space within for the interviewee to answer and one
can predict which answering possibilities that are possible (Ibid.).
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2.3.1 The Interviews of this Study
Between the extremes it is an abyss of practise and therefore the theory about
the purpose and nature of the interviews as well. The important thing is to
choose a structure that is suited for getting the desired information (Easterby-
Smith 1999). There are many interviews, which cannot be categorised as either
completely standardised or as completely non-standardised. Then one talks
about semi-standardised interviews. The traditional point of view is that non-
standardised interviews are best suited for explorative studies (Lundahl &
Skärvad 1992).

The intention for the interviews was to construct them in a semi-standardised
and semi-structured way. They were semi-standardised because our questions
were prepared broadly within our research area, while the more specific
questions were formulated during the interview and in dialogue with the
interviewee. A discussion was preferred instead of asking pre-determined
questions and getting narrow replies answering only the specific question.
Because of the broadly formulated questions, the interviewees were free to make
their own interpretations with their own attitudes and experiences as a basis. To.
make sure that the key areas and questions were covered an interview guide was
however used to provide a structure for the discussion (Appendices VII-X).
Broadly formulated question also diminished the risk for the interview effect,
which is a result of that the interviewer acts in such a way during the interview
that the interviewees understand what is expected from them.

To avoid any misinterpretations, summaries of the interviews were sent to the
interviewees. They made the corrections they considered necessary and
information they did not want to share with readers of this thesis was deleted.

2.4 Testing the Market indicators

The second part of this study where statistical techniques were used, was a
matter of testing hypotheses. With the information obtained from the interviews
as a basis, we formulated several hypotheses about possible statistical
relationships between the market indicators and actual demand. These
assumptions were formulated in “if…then clauses”, for example: “If there is a
movement in Indicator I then there is a movement in D (demand of network
equipment)”. The next question was to describe how certain the correlation was
and which delay that existed between the movement in I and the movement in
D. After the identification of time lags the indicators were put together in a
regression analysis in order to outline the most important market indicators for
movements in actual demand. These aspect were also statistically investigated
and important parts of the final conclusions.
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There was another aim of the collection of quantitative data. Availability was
one of the criteria for market indicators (see 2.2.1) and besides the actual
statistical testing of market indicators an important part was to investigate which
information and data that were accessible. The judgement was made that
equivalent resources for data collection existed at the university and at the
finance department of any of the network equipment subcontractors. Therefore
the underlying assumption existed that if we could not find data for certain
indicators, they would not be available for a subcontractor either.

After the identification of possible market indicators, data were collected from
different sources. Data about stock market index performance were collected by
searching the Internet and with assistance of OM Stockholmsbörsen helpdesk.
Information about credit ratings was collected with help from Standard & Poors.
Corporate bond data and interest rate information were collected from Reuters.

The statistical tests were performed assisted by Professor Stig Danielsson at the
Department of Mathematics at Linköping University. The MiniTab software was
used to do both correlation and regression analyses.

2.4.1 Statistical Analysis
Forecasting is a type of prediction, and the purpose of this thesis was to identify
indicators for prediction of demand fluctuations. Even though the purpose was
not to forecast future sales volumes, the process of preparing such a forecast
could be used to guide the research in this thesis. According to Wheelwright and
Makridakis (1973) management should bring together different aspects of
multiple regression analysis by the development of a set of procedures that the
manager can use in applying the technique and show how these procedures can
be used in specific situations. The fact that the regression analysis is a
forecasting technique based on a casual relationship means that the manager
must identify those factors that he thinks influence the variable to be forecast.
The process outlined below will go beyond the formulation of a single
regression equation and will describe how in a specific situation a manager
might initially hypothesise some casual relationship and by using regression
analysis determine the one that will make the best forecast (Wheelwright &
Makridakis 1973). There are seven basic steps in the process, and all, except the
last step where the forecast is prepared, have more or less been carried through
during this study. The six steps used are described below, and how they
correspond to this study is written in italics:

1. Formulation of the Problem. First the problem that should be explained or
predicted is stated. This formulation should begin with a description of the
decision-making situation and an identification of the variable or variables
to be forecast rather than with the forecast itself. At the end of the
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formulation step a number of independent variables should have been
identified and the dependent variable to forecast should have been
defined.

The telecom market was first investigated and described, and a number of
possible market indicators were identified. The dependent variable was
defined as actual demand.

2. Choice of Economic and Other Relevant Indicators. Although the
problem formulation should identify some of the independent variables to
be included, it is also necessary to identify further possible causal factors
and to determine which of them should be suitable for inclusion in the
regression equation. This suitability must be based on the availability of
data not only for historical periods but also in the future.

The availability of data has been a crucial consideration, and different
causal factors have been taken into consideration.

3. Initial Test Run of Multiple Regression. The initial run should include all
the data on the independent and dependent variables. It may also include
the testing of a few plausible regression equations in order to observe the
results that can be obtained. One of the key outputs is the simple
correlation matrix used in the next step.

The first statistical analysis was executed in Excel, and a first indication
was given that correlation existed. The regression analysis was run
initially in MiniTab.

4. Studying the Matrix of Simple Correlation. Economic time series are
usually multicollinear; that is, there is a high degree of interdependence
among the included explanatory variables. Therefore we must make a
careful selection of the variables to include in the regression equation. By
studying the simple correlation matrix the manager should try to identify
those independent variables that show substantial correlations with the
dependent variable, yet show little correlation among themselves. At the
end of this phase the manager should have identified three of four
regression equations that seem to be promising and can be further tested.

The ambition was to fulfil these conditions for the regression analysis, but
since much of the information was market-based, the correlations
between the explaining variables were relatively strong. However the
correlation analyses were carried out and a number of variables for the
regression analysis were chosen.
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5. Deciding Among Individual Regressions. After obtaining a number of
regression equations in phase 4, a computer program should be applied to
compute the coefficients of those regression equations based on the data.
For each of these regressions equations the manager can then consider the
significance of the regression coefficients, the entire regression line, and
the standard error of forecast. Usually the procedure followed is to
increase the R2-value slowly by the introduction of additional independent
variables, checking each time to be sure that the test of significance are
still met.

MiniTab was chosen to compute regressions. The procedure followed the
above guidelines and the results have been evaluated accordingly.

6. Checking the Validity of the Regression Assumption. Once two or three
good equations have been identified, the manager must consider whether
they meet the assumptions outlined in the preceding section. If they are
not met, the appropriate steps should be taken to correct them, or
additional regression equations must be developed and tested.

The best indicators were identified. The indicators that showed to be the
best predictable sources were determined in the analysis of the regression
outcome.

2.4.2 Statistical Validation
Applied regression requires a great deal of judgement at various stages of
research, using summary statistics and tests to feel one’s way through the data.
Since regression estimates are mathematically derived, it is possible to make
statistical statements regarding the significance and accuracy of estimated
regression equations. The use of statistical properties, along with our knowledge
of β0

2 and β1
3 and the normality assumption4, will also allow us to make

statements about the likelihood that future values will vary from the forecast
estimate, the confidence that we place in having estimated the best line, and
finally, the accuracy of the coefficients. Since the estimated regression line is
based on a sample, sampling error is present. The primary goal of all these
statistical tests is to take this sampling error into consideration. One of the key
advantages of regression analysis is that statistical procedures can be used to
evaluate the accuracy of estimated models. (Wheelwright & Makridakis 1973)

                                          
2 β0 is the intercept of the regression line.
3 β1 is the slope of the regression line.
4 Populations are normally distributed about a mean.
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2.5 To Be Aware of

In this thesis it was attempted to create a tool with the intention to be used in
predicting the future or at least give signs about in which direction the future is
heading. Many people have previously tried to do the same. The use of leading
indicators in business today is common and in politics they are used as help in
decision making. Many predictions/forecasts have proven to be unreliable. This
might be due to less skilled forecasters, but the case could also be that it simply
is too difficult to prepare accurate forecasts of the future based on historical data
and patterns. The believe in use of historical data in the analysis implies that the
history can foretell the future and that is questionable.

There were some problems that came into question when we performed the
statistical analyses of our collected data. Due to the data availability, we used
figures of actual demand from one subcontractor during the last two years. The
validity of this data as a good approximation of how the market is developing
can be questionable. A change in demand in the market and of the network
equipment manufactured at the network equipment supplier does not necessarily
have to result in a change of demand for a specific subcontractor. The end
products, which consist of parts from this subcontractor are not sold to all
countries/markets where the network equipment supplier is represented.

The market indicators that are suitable for statistical analyses are due to the
condition of availability mainly market information. Market data as an indicator
of economic changes can also be questioned. Markets are influenced by other
factors than just expectations of future development. For example, psychological
factors seem to have quite an influence on market prices.

The outcome of this research is limited to what has happened in the network
equipment market since the beginning of 1999. The historical time series used
do not cover periods further back in time. This means that conclusions are drawn
from what has happened during a relatively short period of time. The limited
historical time series is considered to be of impact for the validity of the results,
but it is not considered to be a restraint of making reliable conclusions. The
telecom sector is highly volatile and new technologies and structures among
participants have made the situation to change constantly. Therefore the fact that
the results are drawn from current market situations, and not historical ones,
could even be an advantage.

While philosophical issues may seem hidden in research methods, it is hard to
escape political and ethical factors in management research. Access to
companies can be obstructed by managers if they see a piece of research being
harmful to their, or their company’s, interest, and there is always the danger of
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research data and results being used out of context to strengthen the case of one
group against another (Easterby-Smith 1999). This fact might have limited our
ability to get the complete picture of the opinions among the different
companies. We do not consider this to be a major problem for the outcome of
the study, but the reader should be aware of that there might exist other facts and
indicators that are of importance.
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3 PREDICTING IN A VOLATILE ENVIRONMENT

In this chapter the use of market indicators will be framed. The purpose of
observing certain market indicators is described. Further, the methods and ideas
behind forecasting and use of leading indicators have similarities to the
identification and analysis of market indicators in this thesis. Therefore the
underlying assumptions and techniques will be described.

3.1 Strategic Planning in a Changing Environment

Strategy is a set of decision-making rules for guidance of organisational
behaviour, and Ansoff & McDonnell (1991) argue that an explicit strategy
becomes essential when rapid and discontinuous changes occur in the
environment of the firm. These may be caused by saturation of the traditional
markets, technological discoveries inside or outside the firm, and/or sudden
influx of new competitors.

The considerations mentioned above concerns the strategy formulation, which is
the process of deciding the goals of the organisation and the strategies for
attaining these goals. Strategies are big and important plans, and they state in a
general way the organisations’ direction. The next level is strategic planning,
which is the process of implementing these strategies. (Anthony & Govindarajan
2001)

According to Anthony & Govindarajan (2001) most competent managers spend
a considerable time thinking about the future. This results in informal
understandings of the future or in a formal statement of specific plans. The
formal statement is called a strategic plan. The process of preparing and revising
this statement is called strategic planning. Market indicators can be used by the
company to change its strategic planning and to adjust its operations
accordingly. Inspired by Peter Drucker this is the definition that Delin (1977)
gives to strategic planning:

”A conscious systematic process that enables decisions, programs to implement the
actions that come from decisions, and judgement (measure) of the outcome that can be
derived from the actions.” (Delin 1977 p. 24)

It is in the process that enables decision making, anticipations, predictions, and
forecasts of the future are needed. To be aware of what decisions and actions
that should be taken, management needs information of what to expect in the
future. Managers plan to take certain action because they have forecast that
certain environmental events will occur. A plan is only as good as the forecast
on which it is based, and a forecast is meaningless without a plan. Strategy
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formulation consists of using forecasts of future environmental events to set a
direction for the firm, which will take advantage of those events. (Wadell &
Sohal 1994)

The continuously changing conditions within and surrounding the company
bring about new demands on management. The critical thing is that the speed of
change is accelerating in such an extent that the change itself becomes the
central target for management. It seems more important to react quickly on
possibility for and threat against the long-term success than only to monitor and
manage the current operational activities effectively. (Delin 1977)

Models of reality are one way of handling changing environments. In these
models it is important to make clear which critical areas in the surrounding
world that has to be surveyed for such changes that bring about consequences
within one or more of the companies operational areas. Besides this
consideration it is important to roughly map the most important cause- and
effect relationships. Finally there is a need to map the most important effects on
the company. The analyses through models do not necessarily have to be
quantitative. Both quantitative and qualitative analyses have to be used, which
improves the ability to handle changes in a way that is consistent with the
company’s basic conditions. (Delin 1977)

3.1.1 Predicting, Forecasting and Planning
Rescher (1998) writes in his book Predicting the Future that prediction is our
instrument for settling questions about the future, or at any rate for trying to
answer them in a rationally convincing manner. Since prediction thus deals – or
intends to deal – with what the future will be, is something quite different from
scenario projection. To predict is, more or less by definition, to make an attempt
to provide warranted answers to detailed substantive questions about the world’s
future developments. Prediction is literally foretelling, that is specifying future
occurrences in advance of the fact.

Forecasting is anticipating, projecting, or estimating some future event, series of
events, or condition, which is outside the direct control of the organisation.
Forecasting is distinct from planning, because planning involves actions, events,
or conditions over which the organisation has some control. Forecasting is
generally used to predict or describe what will happen given a set of
circumstances or assumptions. Planning, on the other hand, involves the use of
forecasts to help in making good decisions about the most attractive alternatives
for the organisation. The forecast seeks to describe what will happen, whereas a
plan is based on the notion that, by taking certain action now, the decision maker
can affect subsequent events in a given situation, and thus influence the final
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results in the decision desired. Generally speaking, forecasting and forecasts are
inputs to the planning process. (Wadell & Sohal 1994)

Figure 3-1: Forecasts is One Part of the Basis in Development of  Plans
Persson & Wirum (1996, p. 122)

Business is becoming more and more dynamic. Every day, changes occur in
different market segments. Companies can respond more quickly and effectively
to these changes if they can forecast them ahead of time. Forecasts together with
knowledge, data, information and planning tools form the base for making plans
that facilitate decision making throughout the company. (Persson & Virum
1996) Predictions can in this sense be seen as part of the knowledge, data, and
information which are inputs in the planning process (see figure 3-1).

3.2 Predictions

Any prediction worth bothering must rest on some evidential basis. If we
ourselves are prepared to trust the issuer of future-oriented statements – of
providing true answers to our predictive questions – its declarations will count
as actual prediction for us. (Rescher 1998)

Rescher (1998) differs between categorical or conditional predictions.
Categorical predictions have the form “E will happen”, or “E will not happen”,
where E is some particular definite occurrence or outcome. Conditional
predictions, by contrast, have the form “E will happen if F does”. Conditional
predictions comes in two main types: specific (whennext) and general
(whenever). Whennext condition C is realised, result R will ensue, or whenever
C is realised R will ensue.

The fact that sensible predictions can reasonably be based on
probabilistic/statistical information means that the abandonment of determinism

Planning tools Forecast

Decision

Knowledge, data 
and information

Plan
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does not preclude predictability. For example, one can generally foretell with
considerable confidence how many burglaries, automotive fatalities, or suicides
that will occur in a particular large city in a given month. What one cannot
foretell is who the victims involved will be. How matter stand will prove crucial
for prediction: volatility is the pivot point. Any phenomenon that is volatile and
highly sensitive to variations and fluctuations in surrounding conditions will for
that very reason be less predictable in any context where there is room for the
operation of chance. The relative stability of the relevant factors is thus crucial
for prediction. (Rescher 1998)

As indicated above, it is only where the future is somehow foreshadowed in the
discernible stability patterns of the past-and-present that rational predictions
become possible. All rational processes for validating predictions are in the final
analysis based upon pattern fitting, since all of them proceed by confirming an
envisioned future to the structure of the available data. All rational predictions
will require informative input material that indicates that three conditions are
satisfied (Rescher 1998):

� That relevant information about the past-and-present can be obtained in an
adequately timely, accurate, and reliable way.

� That this body of data exhibits discernible patterns.
� That the patterns so exhibited are stable, so that this structural feature

manifests a consistency that also continues into the future.

We thus have the conditions of data availability, of pattern discernability, and of
pattern stability as three indispensable preconditions for rational prediction.

3.2.1 Predicting Approaches
All modes of rational prediction call for scanning the data at hand in order to
seek out established temporal patterns, and then set about projecting such
patterns into the future in the most efficient way possible. Rational prediction
pivots on the existence of some sort of appropriate linkage that connects our
predictive claims with the input data that provide for their justification. (Rescher
1998)

Rescher (1998) further differs between unformalised/judgmental and
formalised/inferential predictive approaches. In judgmental prediction we place
our reliance on the judgement of knowledgeable authorities. In effect, reliance
on unformalised (judgmental) predictions turns on the use of the declarations of
knowledgeable persons as predictive indicators, and for relying on expert
judgement one has to make sure of one’s expertise. The formal methods of
predictions principally are linking predictive claims with input data through
explicitly articulated principles – explanatory regularities or presumed laws of
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nature. These are proceeding via formally rule-specified modes of reasoning.
Table 3-1 is a summary of different predictive approaches. The ones that are
relevant for this study are judgmental estimation, and indicator co-ordination.

Predictive Approaches Linking Mechanism Methodology of
Linkage

UNFORMALISED/JUDGEMENTAL
Judgmental estimation Expert informants Informed judgement

FORMALISED/INFERENTIAL
RUDIMENTARY (ELEMENTARY)

Trend projection Prevailing trends Projection of
prevailing trends

Curve fitting Geometric patterns Subsumption under an
established pattern

Circumstantial analogy Comparability
groupings

Assimilations to an
analogous situation

SCIENTIFIC (SOPHISTICATED)

Indicator co-ordination Casual correlations
Statistical

subsumption into a
correlation

Law derivation (nomic)
Accepted laws

(deterministic or
statistical)

Inference from
accepted laws

Phenomenonlogical modelling
(analogical)

Formal models
(physical or

mathematical)

Analogising of actual
(“real-world”)
processes with

presumably
isomorphic model

process

Table 3-1: Survey of Predictive Approaches
Rescher (1998, p. 88)

As described earlier judgmental estimation relies on an expert’s predictions. We
have confidence in the predictions because the expert on whom we rely for
judgmental predictions is competent and trustworthy. (Rescher 1998)

Indicator co-ordination is something else. Predictive indicators are based on an
empirical finding that two (usually quantitative factors) are closely correlated in
such a way that the behaviour of the one foreshadows the behaviour of the other.
Time-series data are often used to provide such predictive indicators. For
example in economics there are innumerable examples that an increase in travel
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between two regions often precede a rise in commercial activity between them.
Predictive indicators are dealing with detectable casual correlations rather than
rational connections. (Ibid.)

“If suicide rates are co-ordinated with the phases of the moon, that by itself is good
enough; the question of ‘the reason why’ is in this context something secondary.”
(Rescher 1998, p.103)

The reliance on such unexplained predictive indicators is being validated by the
very fact of that established correlation. (Ibid.)

3.3 Forecasts

A forecast is a definite prediction concerned with specific and concrete events. It
will be definitely verifiable or falsifiable at some particular point of the ultimate
course of events. A forecast is not conditional (if there is a rainstorm tomorrow,
then it will last over two hours), not general and open-ended (magnets always
everywhere attract iron fillings), and not probabilistic (it will most likely rain
tomorrow). (Rescher 1998)

The level of success in applying formalised forecasting methods is closely
related to the skills and knowledge of the manager involved in the forecasting
situation. Three things characterise a successful manager who implements
forecasting. 1) The manager understands the situation for which the forecast is
being prepared and knows what is required for successful decision making in
that area. 2) The manager must be interested in real improvements in decision
making. 3) The manager must understand the forecasting technique and its
value, or use a qualified consultant. (Wadell & Sohal 1994)

Sales forecasts are used by different functions in the company. The different
functions have different needs from the sales forecast as input to their plans. The
production function necessitates both long-term (1-3 years) and short-term (1-6
months) plans. Long-term plans are needed for the planning and development of
plant and equipment. Short-term plans are required for planning specific
production runs and purchasing. (Mentzer & Bienstock, 1998)

According to Wheelwright and Makridakis (1973) a key aspect of any decision-
making situation is being able to predict the circumstances that surround that
decision and the specific situation. Such predictions, generally handled under the
title of forecasting, have been identified as a key subpart of the decision-making
process. Because the general management function is central to the successful
operation of the firm, the importance of forecasts that can be used as the basis
for decision making at that level is perhaps most critical. Especially helpful in
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making better top-management decisions is the forecasting of economic factors
that can serve as a basis in planning the timing and magnitude of expansion and
the execution of  strategic actions.

The task of forecasting is a matter of the use of objective techniques to analyse
basic factors which may influence the result, the application of appropriate
judgement, determining the values to be attached to the factors, and the results
forecast. Once strategic data have been accumulated, they must be transformed
into information, which will enable strategists to determine objectives and
formulate strategies and make appropriate choices. These decisions, while made
in the present, relate to future events. The role of forecasting in strategic
management, therefore, is to reduce uncertainty and to aid in decision making.
In strategic decision situations, uncertainty can never be eliminated altogether.
(Wadell & Sohal 1994)

3.3.1 Principles of Forecasting
Simply, business forecasting is the projection of current experience forward in
time. For example, if the business has grown by 10 per cent each year for the
past years, the forecast for the next year will be a sales increase by
approximately 10 per cent. This may be too much of a simplification and lead to
error. Past experience may be related to different factors, which have influence
on the result. These factors may change in different proportions and the forecast
then becomes a matter of relating factors to results, estimation of the changes
and determination of a compound forecast from these individual trends. At a
further level of abstraction, these factors may be influenced by external factors.
(Wadell & Sohal 1994)

Plossl (1985) distinguishes between external and internal factors that influence
demand. External factors include general business conditions and the state of the
economy. A changing economic climate must be considered in long-term
forecasts, and should not be ignored in medium-term forecasts either. Other
external factors to be considered are the level of competition in the industry and
the supply chain, the behaviour of competitors, changing desires of customers
and growing demand. Thus forecasting becomes initially a problem of analysis,
the analysis of first, second and third-level relationships with various transaction
data of the economy (Wadell & Sohal 1994). Examples of internal factors that
should be considered when seeking to make a reliable forecast are the
company’s plan for advertising, sales promotion, pricing, quality improvement
and on-time delivery (Plossl 1985).

Numerous forecasting techniques exist and are available to the forecaster. One
technique can be applied, but also a combination of several. Different techniques
can be advantageous for different products in different situations and on
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different markets. The method applied and the weight given to the different data
collected for the forecast are crucial for the outcome (Mentzer & Bienstock
1998). Informal methods are mainly intuitive and depend on individual
experience and abilities. They are used when there is insufficient time and data
to use formal methods. Formal methods of forecasting can be both qualitative
and quantitative. Qualitative methods are based on managerial judgement and
experience. Qualitative methods are useful only when data are unreliable or in
limited quantity or when time is limited. Quantitative methods are based on
mathematical models and assume that past data and other relevant factors can be
combined into reliable predictions of the future (Wadell & Sohal 1994).

3.3.2 Common Elements of Forecasting
Some elements are common to all different situations where forecasting can be a
helpful tool for decision making. The first element is that all these situations
deal with the future and time is directly involved. Changing point in time
generally affects what the forecast will be. A second element is uncertainty,
which is always present. Judgement must be made and information must be
gathered on which to base a forecast. The third element is the reliance of a
forecast on information that is contained in historical data. The amount of data
contained is a measure of how relevant that data is to decision making (Diebold
1998). Mathematical models provide objective forecasts based on analysis on
past demand and so obviate differences between individual forecasters. But
judgement will still be necessary if the factors influencing the market have
changed so the forecasts based on projections of the past would be unrealistic
(Coutie 1964).

Diebold (1998) gives us six considerations regarding successful forecasting.
According to Diebold these considerations are relevant for all kinds of
forecasting tasks:

1. The first consideration concerns Decision Environment and Loss
Function. Which decisions should be supported by the forecasts, what
does the design, use, and evaluation of the forecasting model imply? What
is a good forecast and above all which are the costs and losses for forecast
errors?

2. The next consideration is the Forecast Object.  What is it we need to
forecast? Is it a time series or an event? What is the amount of data and
what is quality of data? How large is the data sample and which period
does it cover? Are any observations missing?

3. The Forecast Statement is a third consideration. In what way will the
forecast be presented? Are we interested in a single best-guess forecast or
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an interval that considers the underlying uncertainty related to the
problem? Or do we want a probability distribution? What are the related
costs and benefits?

4. The Forecast Horizon is the next consideration. Which horizon is
interesting and what determines it? Are we interested in forecasts for one
month ahead, or a year? The best model to use will probably vary with
which forecast horizon that is chosen.

5. The fifth consideration is the Information Set. On which factors is the
forecast based? Is the data available, only historical time series of what is
forecast, or are there other series that are important?

6. Finally the Methods and Complexity, the Parsimony Principle, and the
Shrinkage Principle are mentioned. Which model is the most suitable for
the forecast requirements? How complex should the model be? What
model seems best for forecasting economy and finance? Does the model
have to be complex when the phenomenon that is forecast is complex?
The Parsimony Principle says that: if everything is held constant, simple
models should be preferred to complex ones. The Shrinkage Principles
says: adding restrictions on the model often makes the result of the
forecast better.

3.3.3 The Limits of Forecasting
During the last years there has been considerable criticism with regard to the
inability of forecasting to warn of forthcoming events and changes. Forecast
users often have been disappointed of large forecasting errors. This is a
misconception as forecasting, when used correctly, gives a plus-or-minus error
and is to be used as a guide to decision making. Interesting is as the criticism
about forecasting have increased, so have the number of requests for and interest
in obtaining additional forecasts. When there is little uncertainty in the
environment and things turn out largely as expected, there is much less need for
formal forecasts, but in a turbulent environment with high uncertainty, the need
for such forecasts is great. It must also be accepted that forecasting in a turbulent
environment is more difficult to implement, more sophisticated, and would
result in accepting high error rates. In order to understand the advantages and
limitations of forecasting it is most important to recognise that all types and
forms of forecasting techniques are extrapolating in nature. Because quantitative
methods base their forecasts on extrapolations from past patterns and
interrelationships, they work well only when the future is similar to the past or
when changes (by chance) happen to cancel out. (Wadell & Sohal 1994)
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Forecasts are as described subject to error. There are at least three sources of
such errors (Diebold 1997):

1. Specification Uncertainty. All models are intentional simplifications, which
hopefully capture the salient properties of the data for forecasting purposes.

2. Innovation Uncertainty. This reflects the fact that future innovations are not
known when the forecast is made. Cumulative effect of innovation
uncertainty tends to grow with the forecast horizon, resulting in interval and
density forecasts that widen with horizon.

3. Parameter Uncertainty. The coefficients that we use to produce forecasts are
just estimates, and the estimates are subject to sampling variability. The
effect of this uncertainty is difficult to quantify in many situations.

3.4 Leading Indicators

One way to define a leading indicator is to say that a series x is a leading
indicator for a series y if x causes y in the predictive sense. Leading indicators
have the potential to be used in forecasting equations in the same way as
anticipatory variables (Diebold 1998). Anticipation data consist of replies by a
sample of companies, institutions, or individual households to questions put to
them about their plans for some future period. Several leading indicators are
often composed into leading indices. Components of such an index are often
chosen for having high correlations with the variable they are intended to lead
(Granger & Williams 1989).

3.4.1 Anticipation by Leading Indicators
The usefulness of leading indicators can be explained by the fact that they are
often released frequently and are available with a relatively short delay (Parigi &
Shilter 1997). Financial variables, such as the prices of financial instruments, are
often used as leading indicators because these are commonly associated with
expectations of future economic events (Estrella & Mishkin 1998). A popular,
but simplistic, view of the economy is that all economic forces tend to move
together in a parallel fashion, and turning points should be easy to recognise. A
realistic view of economic activity is that literally trillions of economic
crosscurrents are at work at any moment (Bails & Peppers 1993).

It is important for both government economists and businessmen to determine
and predict the turning points of the long-term swings in the economy. The
government may want to use policies to reverse a trend, particularly a decline,
and management, when making investment decisions, needs to know if the
economy will be expanding or contracting over the next couple of years
(Granger & Williams 1989). Policy makers and market participants can benefit
in several ways by looking at a few well-chosen financial indicators. First, the
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indicators may be used to double-check both econometric and judgmental
predictions. There is no question that forecasting with macro-econometric
models can be quite helpful. Beyond the mere potential accuracy of the
forecasts, such models allow the economic analyst to think about the casual
relationships that may lead to a specific result. If the indicator gives a different
signal, it may be worthwhile to review the assumptions and relationships that led
to the prediction (Estrella & Mishkin 1998).

There are a number of reasons why it is difficult to decide if a turning point has
occurred or not. The gross national product (GNP) series does not consist only
of trend plus long swings, but also includes much shorter swings of less
amplitude, which obscure the picture. The data also contain measurement errors
and inevitably appear some weeks, or even months, after the date that they apply
to. It is not too difficult to decide on a sensible month when it can be said that a
turning point occurred, given data both before and after this point, but it is
extremely difficult to pick a turning point given data before it but none after it.
Because so many decisions makers view turning points as being of considerable
importance, special attention has been given to producing forecasts of when
these turns will occur. Some of the most used, and probably least useful,
indicators are derived from the stock market. There is a need for a more
systematic approach to forecasting. (Granger & Williams 1989)

Consideration has to be given to how the state of the economy should be
measured and how turning points in historical data can be determined. There is
clearly no ideal measure of the state of the economy, simply because all sectors
are not affected in the same way. The most obvious measure to use is the
aggregate known as the GNP. This is a costly and complicated method and GNP
is only updated quarterly. Because a more frequently available measure is
desirable, it has become more usual to use the index of industrial production,
which is published monthly. (Ibid.)

3.4.2 Different Types of Indicators
An indicator is any variable believed informative about another variable of
interest. An index is a weighted average of a set of component indicators. A
leading indicator is any variable whose outcome is known in advance of a
related variable that it is desired to forecast, a composite leading index is a
combination of such variables (Clements & Hendry 1998). The economic
indicators are selected with respect to their performance according to a number
of criteria, among others economic significance, length and consistency of the
lead, and freedom from excessive revisions (Westlund 1993). The reason that
some time series are leading can for example be explained by the fact that
opinions are formed in business before orders are placed and sales are archived
(Oppenländer 1997).
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There are three classes of indicators – leading, coincident and lagging indicators.
The leading indicator series are those that might be expected to turn before the
aggregate economy, so if some of these series are observed to make an apparent
turn, this could suggest that a turning point for the whole economy is about to
occur. The coincident indicators turn at about the same time as the aggregate
economy measures, but will sometimes be series whose figures are released
quickly after the date to which they relate. Thus, if many of these coincident
indicators appear to be changing in direction, this is taken to be evidence that a
turn has already occurred in the economy. The lagging indicators are series that
react slowly to changes of direction in the main part of the economy. Thus, if
changes are observed in these lagging series, it becomes fairly certain that a
turning point has occurred in the recent past. The lagging series are thus used
mainly to confirm what the other indicators have been suggesting, if the system
works properly. (Granger & Williams 1989)

3.4.3 Evaluation of Indicators
The significance one may attach to a particular indicator depends on its
historical out-of-sample performance. Another reason for looking at financial
indicators is that it is quick and simple. Of course, this reason presupposes that
the results are accurate. A statistical analysis should be helpful in determining
which particular indicators are worth watching. (Estrella & Mishkin 1998)

Granger & Williams (1989) writes that, to a statistician, the problem of
evaluating the effectiveness of leading indicators and measuring the extent of
any lead is at first sight a straightforward one. If the index of industrial
production is used as the ideal coincident indicator, there are a variety of
statistical techniques of varying sophistication that can be used to test if some
other time series on the average leads industrial production. These techniques
include a number of versions of regression analysis and the use of cross
correlation and spectral methods. When these methods have been applied,
statisticians have often discovered that leading indicators do lead, but often by a
lesser extent than suggested by an analysis and not in a consistent fashion. For
example, a stock market index might be observed to lead the aggregate economy
by a couple of months on average, but in practice it leads about 60 per cent of
the time and lags during the remaining 40 per cent. Other results show that stock
prices are useful with one- to three-quarter horizon, as are some well-known
macroeconomic indicators. Beyond one quarter, however, the slope of the yield
curve emerges as the clear individual choice and typically performs better by
itself out of sample than in conjunction with other variables (Estrella & Mishkin
1998).

This kind of behaviour makes interpretations of indicators extremely difficult.
However, it can be argued that these kinds of statistical analysis are virtually
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irrelevant for an evaluation. This is because these statistical methods investigate
the average lead over all points in time, whereas one could only be concerned
about leads just prior to a turning point in the economy and does not concern
itself with the interim periods. Thus it might be argued that proper methods of
evaluation should concentrate just on turning points in the indicator series. To
do this, however, one immediately runs into the problem of how to identify
when the series displays such a point. The existence of false signals is not a
property only of the criterion used, but will probably occur with any other
method of choosing turning points among recent time periods. (Granger &
Williams 1989)
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4 THE NETWORK EQUIPMENT MARKET

During the interviews opinions from different participants on the network
equipment market were gathered. Even though differences existed between the
interviewees, there were also common views. This chapter is a summary of the
information received and it will give the reader a description of the market and
what factors, which are driving it. Additionally an overview of a network
equipment supplier’s forecasting system will be given, which clarifies factors
that are important to consider when predicting future market fluctuations.

4.1 Market Structure

The telecom market consists of three main categories of companies. These are
the operators, the network equipment suppliers and the subcontractors. The
operators5 invest in networks and they buy this equipment from the network
equipment suppliers6. Finally the suppliers have well-developed co-operations
with many subcontractors7. The subcontractors might in turn be suppliers and
customers to each other. With 3G8 and mobile Internet a new type of company
will appear. This is the service provider.

Figure 4-1: The Telecom Market

The subcontractors are strongly dependent upon the network equipment
suppliers. The contracts that exist between them give the supplier a large degree
of power, but there are usually no financial commitments between them. During
the last years, subcontractors’ dependence on network equipment suppliers has
increased. The subcontractor has accepted this due to the fact that the margins
have been favourable. If you look ahead, it is not likely that these margins will

                                          
5 Examples: Telia, Tele2, Vodafone, TIM
6 Examples: Ericsson, Nokia, Nortel, Siemens
7 Examples: Sanmina-SCI, Flextronics, Solectron,
8 See Appendix I (Glossary)

Subcontractor

Network equipment supplier

Telecom Operator
Service Provider
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last. The margins are probably already sinking, as a consequence of the price
pressure that Ericsson and other suppliers have begun to practise against their
suppliers. This has made the subcontractors heavily dependent on productivity
to be able to manufacture products at low costs.

Sanmina-SCI Enclosure System, which delivers radio base stations to Ericsson
does not consider the large dependence on Ericsson to be harmful to the
company. Its factories are very dependent upon Ericsson’s development, but
when looking at the whole multinational group, Sanmina-SCI Corporation, the
dependence on individual customers is lower. Further, additional customers
require more administration and higher costs. From the subcontractor’s point of
view it is easier to be familiar with customer needs in one or a few relations than
in several. Success factors for subcontractors are to have a close co-operation
with network equipment suppliers, and to have a unique competency with a
unique range of products. Furthermore the network equipment supplier prefers
one efficient source of input to benefit of economics of scale.

4.1.1 Market Figures
The number of large players on the telecom markets is limited. As of today there
are eight main competitors on the telecom equipment market and each of them
have between 10 and 15 per cent of the market. The companies are Ericsson,
Nortel, Nokia, Lucent, Cisco, Siemens, Motorola, and Alcatel.9 In July 2001,
there were still expectations of strong growth in the number of mobile
subscribers (25-35 per cent for the whole of 2001). GSM10 surpassed 550
millions subscribers, and at that time there were 7 million new Mobile Internet
subscribers in Japan for the first six months of the year. 20 new 3G licenses had
been allocated, and there were 50 commercially launched GPRS networks.
Another important fact is that more than half of the subscribers is customers of
the ten largest operators. When it comes to network equipment market shares of
2000, there were predominately five large companies; Ericsson, Motorola,
Nokia, Lucent, and Nortel.11

In the end of August 2001 there were total sales of 3G contracts to an amount of
SEK 96 billion. Ericsson and Nokia were the two suppliers that were ahead,
Ericsson had received 32 contracts and Nokia 25. Siemens had 16 contracts,
while telecom giants as Alcatel, Nortel, Lucent, Motorola and NEC, have taken
20 contracts all together. (Ahlbom 2001)

                                          
9 Market shares 2000: Ericsson 15,2 %, Nortel 14,7 %, Nokia 13,2 %, Lucent 12,5 %, Cisco 11,6 %, Siemens
11,1 %, Motorola 11,1 %, Alcatel 10,5 % (Source: Frilund 2001)
10 See Appendix I (Glossary)
11 Market shares 2000: Ericsson 30 %, Motorola 14 %, Nokia 12 %, Lucent 11 %, Nortel 9 %, Other 24 %
(Source: Frilund 2001)
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4.2 Operators Are Driving the Market

Credit analysts at banks, the supplier, and the subcontractor all agreed that
operators are driving the market. The telecom operator on the other hand argued
that its customer would drive the development and use of new services. The
market drives the supply chain, and there are limited possibilities for network
equipment suppliers to push their products out on the market, at least this is
what the network equipment supplier says. Operators need and ability to invest
are the two most important considerations when analysing the future
development of the telecom network equipment market. But to conclude that the
operators are the key players within the sector is not enough. One has to know
what signals to look for and what factors that influence the need and ability to
invest among them. This is the difficult part. According to the interviewees the
financial health of the operators is of greatest importance.

Whether the telecom sector is sensitive to cyclical movements in the economy is
not clear. The subcontractor believes the pattern of use of mobile phones will be
unaffected by surrounding economic conditions. What has happened now is that
the expectations of the future development have been too high and the
companies are adjusting their businesses to present conditions. The traffic in
2G12 and 2,5G13 is likely to increase steadily no matter what economic
conditions are. The credit analysts had a slightly different opinion. One of them
argued that the telecom sector is very sensitive for cyclical movements, and the
state of the world’s economy today has certainly not made it easier. The other
meant that pure technically, the telecom sector should not be sensitive to
cyclical movements, and it is difficult to understand the market when several
processes coincide, such as recession, technology shift and maturation of
market. However both operators and consumers become more cost conscious
when the overall state of the economy is getting worse. In other words the
telecom market should grow regardless of economic swings, but the
psychological influence makes participants more reserved and hence the growth
will be limited during recessions. The emerging markets might be more sensitive
than the developed markets. The markets with the best growth outlooks are
Asia/China, USA and emerging markets as those in South America.

4.2.1 The Telecom Mobile Operators
The telecom mobile operators14 rely on a high rate of penetration in their nets,
and this is the basis for their income. The credit analysts divided the operators
into different categories. This categorisation is a factor to consider when

                                          
12 GSM, TDMA, CDMA – see Appendix I
13 GPRS – see Appendix I
14 Among the world’s largest operators one can find Vodafone, France Telecom/Orange, Deutsche Telekom,
Telefonica, and Telecom Italia Mobile (TIM)
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analysing operators’ ability to invest. The financing from suppliers is also
important, even though the subcontractor believes that operators nowadays focus
more on quality and ability to deliver, when they choose network equipment
supplier.

One of the analysts said that the operators could be divided into three categories.
The first one consists of the former governmental monopolies that have been
privatised. They have all a solid balance sheet. The other category is the GSM
operators (or operators using corresponding technology). They entered the
market when these standards were introduced and have gained market shares
from the former monopolies. They are financed through risk capital, bond loans,
and in some cases loan from suppliers. The third category, the new 3G operators
have a high degree of risk since they have to make large investments in their
mobile networks, and as they have no existing stock of customer to rely upon. In
Sweden, for example Orange has to attract customers who are subscribers to
other operators. It will probably take some time before 3G operators start
generating a positive cash flow and the question is if their financial situation will
allow them to wait.

Another view was to divide the operators into a first and second league. The first
league consists of former governmental companies as Deutsche Telekom,
France Telecom, and Telia. They are financed through equity and in some cases
bonds. The second league are operators as Hi3G, Sonera, and KPN that have
concentrated on the 3G market with a considerably higher degree of risk capital
financing.

The large license costs in some countries will have considerable impact on some
of the operators. The network equipment suppliers have taken on financial
commitments against some operators to stimulate the build up of new networks.
In many cases, these commitments are between 70 and 150 per cent of the
contracted amount. When the loan exceeds the actual cost of the network
equipment, the network equipment suppliers cover parts of the license cost as
well. The reason why they can take on such commitments is that the network
equipment suppliers are trying to obtain market shares. At the same time a lot of
their income is generated from network support. For Ericsson the most common
way to provide customer financing assistance, is by adjusting terms of payment.

The cause of the cautiousness among operators to invest is probably the
restructuring that has been undertaken. The market is now consolidating and the
operators do not subsidise the market in the same extent as before. There are
today about 3-5 major operators per country. 3G co-operations are likely to
lower the future investments in network equipment compared to earlier
estimations. In Sweden, for example, the operators are allowed to build up to 70
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per cent of the net together with another company. Example of such
consolidations are the Swedish 3G co-operations 3GIS (Vodafone and
Europolitan) and Svenska UMTS (Telia and Tele2). Fewer and more global
operators should have more power in the future. Mergers, buyouts and co-
operations have not been settled, and together with the uncertain future this has
made the operators less willing to invest in new equipment. There was a
common view that the operators have improved their financial situation. They
have become more global and they have spread their risks.

4.3 Current Market Development

When looking at the market development there are two important factors to take
into consideration. The first one is the technological development and at which
pace new technologies are being introduced on the market. The other factor is
the development on different geographical markets. All economies do not allow
large investments in network equipment, and the conditions for mobile services
are not the same all over the world.

4.3.1 Different Technologies
There was a common view that the market for GSM probably would continue to
grow during the next years. 2010 was a year that was mentioned as the time
when this market would reach zero growth. The network equipment supplier,
symbolised by Ericsson, does also believe in a continuously strong GSM market
for many years to come. This because of the fact that operators probably will
build their 3G networks in urban areas to start with. Another reason for
continued GSM growth is that US operators have started to make large
investments in this global standard instead of the American standard TDMA15.
Besides this, there are doubts of which standard developing countries will
choose for their networks. It is likely that in these countries Internet services and
high capacity networks will not be demanded. Therefore they are likely to invest
in GSM or corresponding standards.

The 3G-technology shift will come but not as fast as expected before. The
interviewees agreed that the first networks probably will be soft launched. That
is, they will be concentrated to certain areas, presumably in and around cities.
The demand and structure of the 3G market will be analysed in these first
networks, and further investments in new networks will be carefully
investigated. Countryside areas probably have to rely on a combination of
GPRS16 and EDGE17 technology for many years to come.

                                          
15 See Appendix I (Glossary)
16 See Appendix I (Glossary)
17 See Appendix I (Glossary)
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The opinions among the interviewees varied to a certain extent, but a few main
views can be outlined:

• The market for GSM (or corresponding technologies) will last longer than
earlier expected.

• There is a great uncertainty whether the GPRS market will be favourable.
• The 3G market will have its break through, but not in the next couple of

years.

4.3.2 Different Markets
Japan has the first functioning 3G network of the world in Tokyo. However, this
market is probably not a good indicator for the overall development for mobile
Internet services, due to the differences between different geographical markets.
Price structure and culture are not always alike. The Japanese like high-
technological terminals and the boom of horoscope over mobile Internet would
probably not be as successful in Western countries. According to one of the
credit analysts the most interesting thing to study in Tokyo as a leading market,
is probably how the prices are set and which terminals and technologies that are
demanded.

There is a big difference in the relationship between suppliers of services and
operators if one compares Japan and Europe/USA. The first thing is that there
are price differences, and according to the analysts, it is cheaper to use the
mobile phone for Internet services in Japan than in Europe/USA. Additionally
the division of the income of the actual service is different. In Japan the supplier
of the service receives 91 per cent and the operator only 9 per cent. Europe and
USA have the opposite relation. The operator emphasised that the difference
was not that big after all. On both markets the operator receives the main part of
the revenues for the actual data traffic in the networks. The cost for the services
is another question and operators in Europe do not claim large shares of the
revenues. The prices of the Internet services and the relation between the
supplier of the service and the operator will certainly be the key to the pace of
the introduction of 3G in Europe and USA. The prices must be lower and the
suppliers of the services must receive a large share of the income.

Europe and Japan are probably the leading markets, but there are differences
between the consumers in these countries. The Japanese are interested in
entertainment services and the European consumers are interested in useful
services that make everyday life easier. At Ericsson, Hong Kong and Japan are
considered to be two lead markets, especially when it comes to technological
development. It is uncertain what impact these markets would have. The use of
services and the demand for different terminals will probably differ between
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different parts of the world, and it is hard to say what will happen on different
geographical markets.

One important thing for suppliers of network equipment is to have knowledge of
the operators on different markets. If one knows where one’s products finally
will end up, it is easier to anticipate future demand. The question to answer is
how big the need for ones’ products is. The large investments that operators
have made during the last years and the risk they are taking will probably lead to
a consolidation of the sector and some operators will be abandoned from the
market. Accordingly, this way of thinking and analysing is the last step in
Ericsson’s long-term forecasting process.

4.4 The Forecasting Process of the Network Equipment Supplier

Ericsson is using three different forecasting horizons; long-range, medium-
range, and short-range forecasting. The methods for the medium-range and
short-range forecasts are nearly the same. They are derived out of what is
actually happening on the market. The procedure for forecasting long-range
demand and sales differ though.

The long-term forecast is for 6-12 months. This forecast is typically top-down
processed. Ericsson monitors and evaluates macro factors and from these
circumstances, expectations of the future are calculated.

The first factor to evaluate is the growth in amount of subscribers within
network technologies that Ericsson delivers. Different growth rates in different
regions are also considered and which network standard that is mostly used. The
market function makes its own forecast for the growth of subscribers, and this
evaluation together with forecasts from independent sources will be taken under
consideration in the forecasting process.

The next factor to consider is the increase in traffic. Ericsson differs between
voice traffic and data traffic and how the amounts of these develop. It is very
difficult to get the correct figures regarding the amount of digital signals that is
trafficking the networks, which makes these estimations vague. Ericsson is
trying to monitor the operators, and what they report. A common estimation is
minutes of use, and this figure is often stated in the quarterly reports of the
operators. The most interesting observation at the moment is how the new GPRS
services will affect the amount of signals that is transmitted. This part of the
analysis ends up in a summary of the technological capacity in the networks, and
the need for new network equipment to handle the increase in traffic all over the
world. The above two factors can be seen as customer driven. They outline the
actual demand of network equipment and what the market potential is under the
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current circumstances. These two figures are put into a simulation program and
the outcome is presented as number of TRUs (Transceiver Units). One
transceiver can only handle a certain amount of subscribers at the same time and
therefore an increasing amount of subscribers and increased traffic require new
TRUs.

However there are other factors to consider. To what extent are the operators
willing to expand their infrastructure, and what ability do they possess to invest?
Ericsson tries to listen to external parties to understand how these factors will
influence the demand for network equipment. CAPEX (capital expenditure) and
ARPU (average revenue per user) are two important factors. CAPEX is an
estimation of how much money that operators, in the near future, will be able to
spend on new networks. ARPU is simply how much revenue the operators
receive from the average user. Currently, the CAPEX estimations are considered
more important than before. Both these measures are difficult to quantify and
the information available is limited. There is no organisation that is continuously
reporting such figures. One has to rely on the operators and what they state in
their financial reports and other publications. There is probably a correlation
between the penetration and capacity utilisation of the network and the ARPU,
but to what extent is difficult to say for others than the operators themselves.

The demand for TRUs is adjusted by the judgements of the CAPEX and ARPU
analysis. This outcome is the forecast demand for the total market. This is then
adjusted according to estimated market shares, to receive the demand for
Ericsson’s products.

The medium-range forecast should give accurate figures for the next 3-6
months, while the short-range forecast should give information for the next 1-3
months. This process contains direct inquiries to the different market units. They
are asked to estimate actual sales in their market segments. These forecasts are
executed in a web-based system, and it generates precise amounts of demand for
the main products. The figures are evaluated through telephone contacts with the
biggest market units. One problem is that the order stock at the local sales units
only covers 5-7 days, and that demand a week ahead therefore must be forecast.

Ericsson has one market unit for each of the bigger customers. They focus on
the 20 biggest market units (about 35-40 operators), which account for the most
of the volume and hence give a reliable picture of total sales. Before the
forecasts are sent to subcontractors, volume and sales are compared to financial
forecasts. Historical comparisons of demand are also made. Country-specific
variations from comparisons between forecast and outcome, together with the
time frame before the actual deliveries of the forecast volumes, are important
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considerations as well. Roughly Ericsson estimates that they can predict sales
three to four months ahead if no bigger changes occur on the market.
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5 MARKET INDICATORS

During the interviews and during the procedure of this investigation,
information about possible market indicators has been gathered. This chapter
summarises the findings, and which indicators that could be suitable to observe
for managers in the network equipment market. From certain criteria and
conditions for the market indicators a number of factors are chosen for the
statistical analysis. Finally the hypotheses to be tested are set up.

5.1 Possible Market Indicators

There was a common view among the interviewees that some kind of qualitative
analysis was needed in order to predict and anticipate future market movements.
Subcontractors should listen to analysts’ opinions when searching for market
information. They should watch how the operators behave and which
development they are undergoing. For example a high capacity utilisation in
combinations with the fact that mobile phones are turned off due to heavy
network traffic might be a sign that the operators have to invest.

The idea of using market indicators as an early-warning system was well
accepted by the interviewees, but there were doubts whether such indicators
could be found. From the information we have received from the subcontractor,
the supplier, the operator and the credit analysts we drew the conclusion that the
operators are the key players on the market. They are the final customers for the
network equipment and it is their money that is invested. There are three factors
that are of importance when looking at the operators. These are operators’ need
to invest, their ability to invest, and their willingness to invest.

Firstly, there has to be a demand for the services operators are offering. If there
is a demand the operators have to invest in new networks. Another issue is to
what extent the current networks are used. If the utilisation is too high in the
networks, the signals will be delayed and the subscribers will not be satisfied
until the networks are expanded and the traffic is floating normally again. To
serve their customers the operators have a need to invest.

Secondly, investments in new networks or expansion of already existing ones
require a good financial situation. Operators need capital, and depending on the
financial situation and who the financiers are the cost of capital will vary.
Therefore it is not possible for all operators to invest even though a need for new
investments exists. The ability to invest consequently plays an important part for
the operators.
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A third consideration can be the political and strategic decisions of the
operators, which are competing with each other. To fulfil their goals the
operators use different strategies. That might lead to that one operator choose
not to invest in a technology at all, and another choose not to be part of a
geographic market. The operators are not always willing to invest even though
there is a need and the ability exists.

When signals of change come from the market, then it is time to analyse what is
going on, what the causes are, and what it is that can be done. From the
interviews and the above discussion we have outlined possible market
indicators.

5.1.1 Stock Market Indices
Using telecom stock indices was one suggestion. The wellbeing and the
potential of the telecom operators should be included in the market’s judgement
of the companies, and accordingly in the stock prices. The problem is that
market prices also include psychological effects and trends on the stock market,
which might make the stock price more volatile than it should be if only
economic facts and expectations of future profits were included. Another
problem is that if information about specific markets is sought, it is difficult to
get indications via stock prices. This due to the globalisation, which has made
the stock markets heavily dependent on each other.

5.1.2 Credit Ratings
Credit rating could also be important for which possibilities an operator has to
make investments. Changes in credit rating are an indicator of the financial
situation of a company, and consequently an indicator of the ability to invest.
The interest rates for loans are already high for the operators and lower credit
rating will further increase the investment cost, and hence decrease the ability
and maybe the willingness to invest.

5.1.3 Telecom corporate bond indices
Another factor to follow is the development of indices for telecom corporate
bonds. During one of the interviews the question was raised that it might be
easier to observe corporate bonds for telecom operators rather than credit
ratings. By observing the yield or the spread in a bond index, a picture of the
financial risks and costs associated with operators in general could be drawn.
The credit rating and the risk of the company should be included in yields and
spreads. A corporate bond index might symbolise the cost of capital, which is of
importance for the operators when making investment decisions.
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5.1.4 Leading Indicators of Cyclical Movements
There were different opinions of whether the telecom industry was sensitive to
cyclical movements. Even though the pure technical sensitivity to economic
swings should be of minor importance, the psychological influence is probably
greater. That cyclical movements can not be fully ignored should be clear,
therefore some kind of measure of the overall economic situation should be a
possible market indicator to be tested.

The OECD Composite Leading Indicator is an example of an index for the
economic development. It is available, summarised for all the OECD countries,
but also for regions and specific countries. It is however only updated on a
monthly basis. Another and commonly used indicator of economic development
is changes in interest rates. When choosing interest rates a world-leading rate is
desired, which corresponds to the overall economic situation in the world.
However if one knows which market that is of interest, one can choose a market
interest rate that corresponds to the specific economic situation there.

5.1.5 Other indicators
During the interviews the capacity utilisation in the networks was discussed as
an important indicator to predict when new investments are needed. The
penetration of the networks is often measured in minutes of use. The time frame
for the continuous update and the availability of data is unfortunately
problematic in this case. Only some of the operators report this figure, and if
they do they do it in the quarterly reports.

Penetration of subscribers, growth in subscribers, increase in traffic, CAPEX
and ARPU are other measures of interest, but also with these data the
availability is problematic. Growth in subscribers probably leads to an increase
in traffic, which creates the need for new investments. The penetration of
subscribers could tell something about future growth possibilities in different
regions around the world. For instance in the USA the penetration today is about
40 per cent (that is 40 per cent of the population uses mobile phones). In
Scandinavia this figure is somewhere between 70-80 per cent.

CAPEX might be one of the most useful indicators, because it gives a good
approximation of the volume of network equipment that operators will order
during the next period. This figure is difficult to estimate since the expenditure
amounts during the next time period are changing in accordance with changes in
the environment of the operators, and this calculation needs to involve a great
deal of judgement. ARPU is an indicator of the consumer’s propensity to spend
their disposable income on telecom services, which in turn can increase the
demand for network equipment due to an increase in traffic. However the price
setting policy of the operators influences this figure. An increase in ARPU
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might be due to a large increase in traffic, which has been offset by a decrease in
prices, but it can also simply be due to raised prices at the same volume of
traffic.

5.1.6 Qualitative Aspects
Even though there are a number of quantitative market indicators that could be
of use when predicting the market development, all the interviewees emphasised
that there are other aspects not measured in quantitative terms that have to be
monitored. As described in the previous chapter a great uncertainty exists for the
break through of new technologies on the market. A possible way to get a
picture of the technology shift between 2G and 3G is an analysis of previous
shifts, as the change between NMT18 and GSM in Europe. It was argued that this
coming shift in technologies would probably not occur as soon as earlier
expected. This conclusion was based on the knowledge that NMT subscribers
still exist even though they were expected to be out of the market years ago.

Another very important factor is to follow the development of the structure of
telecom operators. Co-operations, mergers, and knockouts are of importance
when trying to foresee how many new networks that will be built in different
regions. Regarding operators, price setting, network coverage, and subventions
of terminals are other important factors to observe when trying to predict the
market development.

It is difficult to find any market indicators that are associated with certain
markets. Even though operator indices from different economic centres are
available, many of them are related to and influenced by each other. Besides this
fact, it is only the network equipment supplier that knows where the network
equipment ends up. Subcontractors can only guess where the products of the
company are sold. However, it is important to all parties to make a judgement of
the market outlook in the specific geographical market for the products offered.
As an example the recovery of Sanmina-SCI Enclosure Systems’ sales figure are
caused by the GSM growth on the American market. Other companies that are
not involved in sales of products to this market have probably not noticed a
similar increase of sales during the last months of 2001.

5.2 Conditions for Market Indicators

The market indicators are supposed to work as a predictive tool for anticipating
future market fluctuations. As mentioned in 3.1 managers spend a lot of time
thinking of the future, in order to plan operations in accordance with future

                                          
18 See Appendix I (Glossary)
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demand. The market indicators will be used as an early-warning system for the
managers when they are adjusting their strategic plan and operational activities.

The indicators should be quantitative and they should be cheap to access (see
2.2.1). An early-warning system using market indicators should not require large
resources. Too much time cannot be sacrificed to search for and handling data
and the price for the information should be low. Hence the condition of easily
accessible data is crucial. In 3.2 conditions of data availability, of pattern
discernability, and pattern of stability were mentioned. Since market changes
can occur rapidly it is important to have the opportunity to continuously update
the market indicators. Availability and preferably with a weekly update of the
data is a criterion described in 2.2.1. To be able to test the indicators against
actual demand, it was also required that there were historical data available.
Four main conditions for the market indicators can be drawn from this
discussion, slightly modified from the criteria given in chapter 2. They are:

1. A weekly update of data
2. Cheap and easily accessible data
3. Access to historical data on a weekly basis
4. Pattern discernability and pattern of stability

5.3 Chosen Indicators

In the previous paragraphs a number of possible market indicators were
described. Of the conditions outlined, the conditions of cheap and accessible
data and access to historical data on a weekly basis, were the ones that caused
the major difficulties. Indicators as capital expenditure, minutes of use, and
number of subscribers are in the hands of operators and are only reported
monthly or quarterly, if reported at all. Further indicators of cyclical movements,
such as GDP figures or OECD’s Composite Leading Indicator are only updated
monthly and could not be used.

Below the chosen indicators are described. It is important to remember that the
predictive approach that is used when testing the indicators is the Indicator co-
ordination (see 3.2.1). The question why the indicator is explaining the demand
is not necessary. The fact that there is an established correlation is enough.
However, this approach is not completely followed. The motivation behind the
choice of indicators is considered to be of importance and it is considered in this
thesis that some kind of validation of the statistical result is necessary. A certain
degree of judgmental prediction approach is accordingly used.
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Stock indices Two different stock indices have been chosen. One is an
index from the Swedish Stock Exchange covering
telecom operators only19. The other is a stock index for
the whole telecom sector collected from Nasdaq in New
York20.

Regarding the index for telecom operators, it gives a specific estimation for the
status of telecom operators. The stock prices mirror future growth prospects and
future earnings, and hence should signal both the ability and willingness to
invest among operators. The only operator index that has been found is from the
Swedish Stock Exchange. This might be a weakness, but since the stock markets
around the world are strongly correlated this index is considered to be useful.
The overall status of the telecom sector should be mirrored in the Nasdaq
Telecommunications Index. Nasdaq is considered to be the world-leading stock
exchange for technology companies and should be an appropriate source. It is
also possible to imagine that future market expectations are included in stock
prices and in these indices.

Corporate Bonds To reflect the financial strength of operators in common
and thereby also reflect credit rating and the cost of debt
capital, a telecom corporate bond index21 was chosen.
This index was found in the Reuters database.

Again the availability of data, both regarding historical time series for the
statistical analysis, as well as for the consequent monitoring of market indicators
was problematic. However this indicator was expected to be useful and therefore
chosen in spite of the limitation of data availability. The recommendation was to
use Reuters’ publications of bond indices. One can assume that this information
can be accessed within a large international group or via contacts at banks or
other credit institutes. According to the assumption made in 2.4 a company
within the telecom sector, should be able to access the same information as a
student.

Interest Rates To get an indicator of cyclical economic movements
market interest rates were sought. The 5-Year European
Government Bond was chosen as a long-term rate and
the 1-Year European Government Bond22 was chosen as
a short-term rate. The spread between these interest rates
was also chosen as an indicator.

                                          
19 SX5010 Telecommunication Services, www.stockholmsborsen.se
20 Nasdaq Telecommunications Index, www.nasdaq.com
21 Reuters database
22 Ibid.
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These market interest rates were chosen as indicators of cyclical movements.
They also have influence on the cost of capital for operator investments, and
hence the ability and willingness to invest. The availability of historical time
series was a factor that made this choice suitable. It is assumed that any other
world-leading long-term or short-term market interest rate can be observed
instead. Since many of the large operators are European, the aim was to find an
indicator reflecting both the European market as well as the world market.

5.4 Hypotheses

The following hypotheses were tested through statistical analyses, which are
presented in the next chapter:

1. If there is a movement in a telecom operator stock index then there is a
movement in demand for network equipment

2. If there is a movement in a telecom stock index then there is a movement in
demand for network equipment

3. If there is a movement in a telecom corporate bond index then there is a
movement in demand for network equipment

4. If there is a movement in a world-leading short-term market interest rate then
there is a movement in demand for network equipment

5. If there is a movement in a world-leading long-term market interest rate then
there is a movement in demand for network equipment

6. If there is a movement in the spread between long-term market interest rates
and short-term interest rates then there is a movement in demand for network
equipment
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6 STATISTICAL TESTS OF MARKET INDICATORS

In order to investigate if it is possible to verify the hypotheses from chapter 5, a
number of statistical analyses have been carried out to test the market indicators.
Which the analyses are, and what results they have given is presented in this
chapter.

6.1 Statistical Analysis

There are a number of different techniques for statistical analysis. The aim has
been to perform this part of the research as simple as possible. Since the purpose
of this thesis is to predict fluctuations, not to predict actual amounts of demand,
there is no need to generate exact figures of future demand. The only aspects
that are of interest are to determine statistical relationships, the time lag, and
which market indicators that are the most important ones. The techniques chosen
for these tests are correlation and regression analysis.

6.1.1 Correlation Analysis
The correlation coefficient measures the strength of the linear association
between to quantitative variables. It does not distinguish explanatory from
response variables and is not affected by changes in the unit of measurement of
either or both the variables. Correlation is a specific numerical measure that
applies only to linear association and only to quantitative variables. (Moore &
McCabe 1993)

To interpret the numerical value of the correlation coefficient r, one must
understand its behaviour. Here are the basic properties of r (Moore & McCabe
1993):

1. The value of r always falls between –1 and 1. Positive r indicates positive
associations between the variables, and negative r indicates negative
associations.

2. The extreme values r = -1 and r = 1 occur only in the case of perfect linear
association, when the points in a scatterplot lie exactly along a straight line.
Values of r close to 1 or –1 indicate that the points lie close to a straight line.

3. The value of r is not changed when the unit of measurement of x, y, or both
changes. The correlation r has no unit of measurement; it is a dimensionless
number between –1 and 1.

4. Correlation measures only the strength of linear association between two
variables. Curved relationships between variables, no matter how strong, do
not need to be reflected in the correlation.
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What one with certainty can say about the interpretation of the correlation
coefficient, is that a correlation of 0 means that there is no linear relationship
between the tested variables and a correlation of 1 means that there is a perfect
linear relationship. However, there is a grey zone between the two values. As a
rule of thumb, one can say that a value over 0.5 proves that there is a
relationship, but it is difficult to state with certainty how strong it is.
(Danielsson)

Although that correlation does not require an explanatory-response relationship
as the regression analysis does, the correlation coefficient r is nonetheless
important in the regression setting. The numerical value of r is most clearly
interpreted from the fact that r2 (the square of the correlation) is the fraction of
the variation in the values of y that is explained by the least-squares regression
of y and x. (Moore & McCabe 1993)

6.1.2 Simple Regression
Regression analysis is not limited to having the time variable on the horizontal
axis and the variable that we wish to be predicted on the vertical axis
(Wheelwright and Makridakis 1973). We can assume a relationship between any
two variables and then base a prediction of one on the values of the other.
Simply, the value of y is a function of the value of x. Mathematically it can be
written as:

Y = f (X)

In simple regression this is a straight-line relationship, and therefore the
mathematical function can be written as:

Y = a + bX

Simple linear regression studies the relationship between a response variable y
and a single explanatory variable x. It assumes that for each value of x the
observed values of the response variable y are normally distributed about a mean
that depends on x. (Moore & McCabe 1993)

This is the simple linear regression model (Moore & McCabe 1993):

Yi = β0 + β1  ×   Xi + ∈i

β1 is the slope and β0 is the intercept of the regression line. The residuals ei correspond to the
model deviations ∈i. The residuals are:

ei =  observed response – predicted response
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The predicted value for a given value x* of x is the point on the least-squares line:

Yi = β0 + β1   ×    Xi

6.1.3 Multiple Regression
Regression models, like all statistical models are models of relationship, not
causation. In simple regression the basic assumptions were that the independent
variable could be used to predict the value of some dependent variable and that
the relation between the two variables was a linear one. The principles of simple
regression can be applied in the technique of multiple regression to allow the
manager to consider more than one independent variable. The regression model
is an explicitly multivariate model, in which variables are explained and
predicted on the basis of their own history and the histories of other, related,
variables. They are often called casual or explanatory models. (Diebold 1997)

Although simple regression or any other simpler forecasting technique may be
satisfactory for forecasting for instance sales, it is more likely that management
would prefer to utilise the information they have on several factors. A situation
in which we have more than one independent variable is known as multiple
regression. (Wheelwright and Makridakis 1973)

The statistic R2
 (R-sq) is the proportion of the variation of the response variable

y that is explained by the explanatory variables x1, x2, … , xp in a multiple linear
regression (Moore & McCabe 1993). It is often written in per cent. R2 measures
the in-sample success of the regression equation in predicting y, thus it is widely
used as a quick check of goodness of fit, or predictability of y based on the
variables included in the regression (Diebold 1998).

R2
 = 22 )(/)ˆ( iiii yyyy −−

The interpretation of adjusted R-squared is the same as of R2. Adjusted R2 [R-
sq(adj)] incorporates adjustments for degrees of freedom used in fitting the
model, in an attempt to offset the inflated appearance of good fit, or high
predictability of y, if a variety of right-hand-side variables are tried and the “best
model” is selected. Hence adjusted R2 is a more trustworthy goodness-of-fit
measure than R2. (Diebold 1998)

6.1.4 P-value
The statement being tested in a test of significance is called the null hypothesis
(H0). The test of significance is designed to assess the strength of the evidence
against the null hypothesis. Usually the null hypothesis is a statement of “no
effect” or “no difference”. The probability, computed by assuming that H0 is
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true, that the test statistic would take a value as extreme as or more extreme than
that actually observed is called the p-value of the test. The smaller the p-value,
the stronger the evidence against H0 provided by the data. Simply, the p-value
shows how significant the result of the analysis is. (Moore & McCabe 1993)

6.1.5 Limitations of Correlation and Regression
Correlation and regression are powerful tools for measuring the association
between two variables and for expressing the dependence of one variable on the
other. These tools must be used with an awareness of their limitations, beginning
with the fact that they apply to only linear association or dependence. There
might exist lurking variables, that is, the effect of variables not included in a
study can render a correlation or regression misleading. Even a strong
correlation does not imply a cause-and-effect relationship. The effect of lurking
variables can hide a true relationship between x and y as well as create an
apparent relationship. (Moore & McCabe 1993)

A regression line is often used to predict the response y to a given value of the
explanatory variable x. This is clearly valid when the regression reflects a cause-
and-effect relationship and R2 is high enough to give us confidence that changes
in x explain most of the variation in y. However, successful prediction does not
require a causal relationship. If both x and y respond to the same underlying
unmeasured variables, it may be possible to predict y from x even though x has
no direct influence on y. One also has to remember that correlation is not a
complete description of two-variable data. Conclusions based on correlation
alone may require rethinking in the light of a more complete description of the
data. Even when only two variables are involved, the numerical results of
correlation or regression must be interpreted in the light of an understanding of
both the behaviour of these statistical procedures and the full background of the
issue under study. (Moore & McCabe 1993)

6.2 Correlation Between Indicators and Demand

The outcomes from the correlation analyses showed that there were relatively
strong statistical relationships between actual demand and our chosen market
indicators in all cases. When the series were time lagged by one week at a time,
the correlation coefficient was higher and higher until it reached its peak (lower
and lower with negative correlation), and was then turning lower (higher) again.
The p-values in all correlation analyses were below 0.05 when the correlation
coefficient reached its peak and that indicates that the outcomes are significant.
(Appendix II)
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6.2.1 Telecom Operator Stock Index

Figure 6-1: Correlation, Telecom Operator Stock Index and Demand

The first hypothesis that was tested was; if there is a movement in a telecom
operator stock index then there is a movement in demand for network
equipment. The highest correlation between the OM Stockholm Stock Exchange
telecom operator index and demand was found with a time lag of 27 weeks and
the coefficient was 0.71. The best relationship between the two variables
indicates that demand moves 27 weeks after the telecom operator stock index
moves. This was also the highest identified correlation coefficient among the
tested indicators.

6.2.2 Telecom Stock Index

Figure 6-2: Correlation, Telcom Stock  Index and Demand

The second hypothesis that was tested was; if there is a movement in a telecom
stock index then there is a movement in demand for network equipment. The
highest correlation between the Nasdaq telecom index and demand was found
with a time lag of 32-33 weeks. The correlation coefficients for both these
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weeks were 0.59. The best relationship between the two variables indicates that
demand moves 32-33 weeks after the telecom stock index moves.

6.2.3 Telecom Corporate Bond Index

Figure 6-3: Correlation, Telecom Corporate Bond Index and Demand

The third hypothesis that was tested was; if there is a movement in a telecom
corporate bond index then there is a movement in demand for network
equipment. The best correlation between the Reuters telecom corporate bond
index and demand was found with a time lag of 16 weeks and the correlation
coefficient was –0.70. The negative correlation is due to the fact that a higher
value in the bond index means that telecom operator have to pay higher interest
rates on debt capital, which most likely will decrease the ability and willingness
to investment in new equipment. The best relationship between the two variables
indicates that demand moves 16 weeks after the telecom corporate bond index
moves.

6.2.4 Short-term Market Interest Rate

Figure 6-4: Correlation, Short-term Market Interest Rate and Demand
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The fourth hypothesis that was tested was; if there is a movement in a world-
leading short-term market interest rate then there is a movement in demand for
network equipment. The highest correlation between the European government
zero coupon bond for 1 year and demand was found with a time lag of 7 weeks
and the correlation coefficient was 0.59. The best relationship between the two
variables indicates that demand moves 7 weeks after the short-term market
interest rate moves.

6.2.5 Long-term Market Interest Rate

Figure 6-5: Correlation, Long-term Market Interest Rate and Demand

The fifth hypothesis that was tested was; if there is a movement in a world-
leading long-term market interest rate then there is a movement in demand for
network equipment. The highest correlation between the European government
zero coupon bond for 5 years and demand was found with a time lag of 15
weeks and the correlation was 0.68. The best relationship between the two
variables indicates that demand moves 15 weeks after the long-term market
interest rate moves.

6.2.6 Spread Between Market Interest Rates
The sixth hypothesis that was tested was; if there is a movement in the spread
between short-term market interest rates and long-term market interest rates then
there is a movement in demand for network equipment. The highest correlation
between the spread and demand was found with a time lag of 51weeks and the
correlation was 0.64. The best relationship between the two variables indicates
that demand moves 51 weeks after the spread between market interest rates
moves. However there was no obvious peak value of the correlation coefficient,
and any of the weeks within a range of about ten weeks showed to have
approximately the same correlation.
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Figure 6-6: Correlation, Spread  Between Market Interest Rates and Demand

6.2.7 Summary of Correlation Tests
The correlation tests show that there exist a relationship between movements in
the investigated variables and a movement in demand. The correlation
coefficients are between 0.59 for a telecom stock index and 0.71 for a telecom
operator stock index. Although negative, the correlation for a telecom corporate
bond index of –0.70 is the second strongest identified relationship. It was
possible to rank the market indicators after the peak values of the correlation
coefficients. The three indicators with the strongest correlation are the telecom
operator stock index, the telecom corporate bond index, and the long-term
market interest rate. These three indicators also had more obvious peak values
compared to the others.

Additionally one could outline the most probable delay in weeks between a
movement in the indicators and a movement in demand.
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The correlation coefficients for all variables are high enough to say that
relationships exist. This would be in favour for verification of the hypotheses.
However, it is too early to say that all of them are useful indicators before a
regression analysis has been performed.

6.3 Regression Analysis

The aim of this analysis was to investigate which of the explanatory variables
(market indicators) that best explained the response variable (actual demand),
that is which of the market indicators that is the best one to monitor for
predicting future demand fluctuations. It is not sufficient to investigate this
through a simple correlation analysis. A correlation analysis does not differ
between explanatory and response variables (Moore & McCabe 1993). There
has been no single best way to make the regression analyses, in which it was
tried to explain the response variable with different explanatory variables.
Instead it was a matter of trying different ways and evaluating and analysing the
result in order to decide the next step.

6.3.1 First Analysis
At random, the first regression analysis was performed by taking 10
observations from each explanatory variable, that is the observation with the
highest correlation to demand and 4-5 observations on each side. For example
when a delay of 20 weeks for one explanatory variable was found to have the
highest correlation, observations for a delay of 16 – 25 weeks were put into the
regression analysis. The remaining five explanatory variables followed the same
procedure. However, this regression analysis did not prove to be useful. The
likely explanation was that the correlations among the explanatory variables
were too high.

6.3.2 Second Analysis
The next step was decided to be a regression analysis with only one observation
for each explanatory variable. The chosen observation was the one at the peak
correlation of each variable, as identified in the first correlation analysis. The
results of this analysis turned out to be better. A possible ranking of importance
among the explanatory variables was identified.

The results from the regression analysis can be seen in figure 6-7. The
interesting values concerning the significance of individual explanatory
variables are the p-values at the right in the table. In the regression analysis, the
p-values for the 5-year European Government Bond and for the telecom
operator stock index are the only significant values23.

                                          
23 A p-value is significant when it is below 0.05.
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The regression equation is
C2 = - 1453 + 0,170 variable 1 + 0,036 variable 2 - 0,842 variable 3 - 94,5
variable 4 + 458 variable 5 - 76,1 variable 6

75 cases used 29 cases contain missing values

Predictor Coef StDev T P
Constant -1453,2 481,7 -3,02 0,004
1-1 0,16981 0,06753 2,51 0,014
2-1 0,0357 0,1142 0,31 0,756
3-1 -0,8420 0,7906 -1,07 0,291
4-1 -94,54 64,66 -1,46 0,148
5-1 457,69 88,58 5,17 0,000
6-1 -76,12 69,50 -1,10 0,277

S = 104,0 R-Sq = 67,6% R-Sq(adj) = 64,8%

Variable 1: Telecom Operator Stock Index
Variable 2: NASDAQ Telecom Stock Index
Variable 3: Telecom Corporate Bond Index
Variable 4: 1-Y European Government Bond
Variable 5: 5-Y European Government Bond
Variable 6: Spread 1-Y vs. 5-Y Eur. Gov. Bond

Figure 6-7: Chart from MiniTab

The order between the explanatory variables according to their p-values is the
following:

1. Long-term Market Interest Rate
2. Telecom Operator Stock Index
3. Short-term Market Interest Rate
4. Spread between Market Interest Rates
5. Telecom Corporate Bond Index
6. Telecom Stock Index

6.3.3 Third Analysis
After the identification of a possible order of significance between the
explanatory variables, it was tested in a step by step regression analysis how the
R-sq(adj) changed when the  explanatory variables were added to the regression
analysis. This time observations for the top five correlation coefficients for each
explanatory variable were included, instead of only one observation. They were
added in groups of five, one after the other. The reason for this is that more
included observations of explanatory variables provide a more reliable result. In
this analysis the explanatory variables were added in accordance with the order
of significance mentioned above.
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The changes in R-sq(adj) were the following, when one after the other
explanatory variable was added (Appendix III):

Variable R-sq(adj)

1. Long-term Market Interest Rate 48,6 %
2. Telecom Operator Stock Index 55,4 %
3. Short-term Market Interest Rate 55,4 %
4. Spread between Market Interest Rates 52,4 %
5. Telecom Corporate Bond Index 69,7 %
6. Telecom Stock Index 73,0 %

What can be seen is that major changes in R-sq(adj) occur when the telecom
operator stock index and the corporate bond index have been added to the
analysis. However the telecom corporate bond index shows the most
considerable influence of the two variables.

6.3.4 Fourth Analysis
In another test the order between the explanatory variables was changed
(Appendix IV), in order to see if the pattern stays the same. It was tried if the
changes in R-sq(adj) are primarily connected to the long-term market interest
rate and the telecom corporate bond index. The procedure followed the one
described in the previous section. The changes in R-sq were the following, when
one after the other explanatory variable was added:

Variable R-sq(adj)

1. Telecom Operator Stock Index 48,5 %
2. Telecom Stock Index 46,9 %
3. Telecom Corporate Bond Index 56,8 %
4. Short-term Market Interest Rate 55,7 %
5. Long-term Market Interest Rate 70,1 %
6. Spread between Market Interest Rates 73,0 %

The telecom operator stock index has almost the same R-sq(adj) value as the
long-term market interest rate in the third analysis. This is due to the fact that
using only one variable does not say more than a simple correlation test. The
interesting thing is that the R-sq(adj) turns lower when the telecom stock index
is added and thereafter rises significantly when the telecom corporate bond
index is added. A significant rise also occurs when the long-term market interest
rate is added, which strengthen the results from the previous analysis.

6.3.5 Fifth Analysis
To determine whether there would be different results when the telecom
corporate bond index was added to the long-term market interest rate, opposed
to when the telecom operator stock index was added in the regression analysis
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(see 6.3.3), another test was carried through. The market indicators were added
in the order below and the result showed that it is the telecom corporate bond
index that is the most significant variable of the two. When the telecom operator
stock index was added no real change occurred in R-sq(adj). However when the
telecom corporate bond index was included this figure rose significantly.
Another important observation is that the other three indicators together added
about 10 percentage points to the R-sq(adj), since the R-sq(adj) value for the
regression with all tested variables is 73.0 per cent:

Variable R-sq(adj)

1. Long-term Market Interest Rate 48,6 %
2. Telecom Corporate Bond Index 62,5 %
3. Telecom Operator Stock Index 63,8 %

6.3.6 Summary of the Regression Analyses
The regression analyses gave complementary information about the chosen
market indicators. The multiple regression has told us that there are mainly two
market indicators that should be observed by the subcontractors on the telecom
network equipment market. By step-wise adding explanatory variables the most
important ones for predicting future demand were statistically identified. The
long-term market interest rate and the telecom corporate bond index are the
market indicators that proved to be the most significant ones. According to the
statistical result the monitoring of long-term interest rates in combination with a
telecom corporate bond index should give sufficient early-warning signals of
demand changes. The monitoring of other market indicators do contribute to
some further information of demand fluctuations, but their importance are
limited when the two most important ones are observed.

6.4 Support of Hypotheses

The combination of the two statistical analysis techniques gave information of
which  hypotheses that could be supported. Since the correlation analysis
showed that all market indicators had statistical relationships to demand in
network equipment by a subcontractor, all of the analyses set up in 5.4 were
supported statistically. The multiple regression analyses therefore turned out to
be useful. Thereafter, the support for two of the chosen market indicators were
stronger than for the four other. Hypothesis 3 – telecom corporate bond index,
and hypothesis 5 – long-term market interest rates, were the ones with the
strongest support. The other market indicators are of less importance, in
combination with observations of a telecom corporate bond index and a long-
term market interest rate. This however does not exclude that they can be of
importance when observed separately.
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Further it can be concluded that a long-term market interest rate in combination
with a telecom corporate bond index, gives a relatively reliable prediction of
future demand fluctuations in network equipment. From the correlation analyses
the lag between movements in market indicators and movements in demand has
also been identified. The long-term interest rate moves about 15 weeks before
actual demand moves, and the telecom corporate bond index moves about 16
weeks before demand moves. When large movements in telecom corporate bond
indices and long-term market interest rates coincide it is a signal to further
investigate what is going on in the market.
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7 COMPLEMENTARY DISCUSSIONS

In this chapter the findings in the study are discussed. The use of market
indicators is motivated, the network equipment supplier’s forecasting system is
evaluated, and finally the theoretical and logical support of the relevant market
indicators is discussed.

7.1 The Use of Market Indicators

A subcontractor need an explicit strategy when rapid and discontinuous changes
occur in the environment of the firm, and it is of greatest importance that the
companies have a well-functioning strategic planning as described in paragraphs
3.1. Anticipations, predictions, and forecasts are used within the strategic
planning. Management needs to know what to expect in the future to make the
correct decisions. A plan is only as good as the information on which it is based.
On the telecom market, the forecasts subcontractors receive do not give correct
pictures about the future, and that makes it difficult for management to make
and adjust their plans optimally.

In paragraph 3.1 a number of demands on models handling changing
environments are mentioned. Market indicators can be regarded as such a
model. They should be based on critical areas in the surrounding world, which
bring about consequences for subcontractors and network equipment suppliers.
They should roughly be based on the most important cause-and-effect
relationships, and quantitative analyses should have given answers of how
significant the statistical relationships are for those relationships that can be
tested with available data. The model will then give indications to the
subcontractor of what effects changes in the environment will have on the
company. The market indicators can then be used as a tool for evaluating the
forecasts from the network equipment supplier and to predict large market
fluctuations. When there comes a signal from one or two market indicators that
something is going on, then it is time for the subcontractor to start a qualitative
and thorough analysis of its particular situation regarding additional information
about products, geographical markets, capacity utilisation etc.

Prediction is literally foretelling, specifying future occurrences in advance of the
fact. As followed in 3.2, predictions ought to rest on some evidential basis. In
this study we have used conditional predictions: there will be a movement in
demand for network equipment if any of our market indicators would move. We
have gathered the evidence that these predictions will actually occur, mainly
from our statistical testing of hypotheses. According to Rescher (1998) the weak
point with the system of using market indicators in a volatile environment is that
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these predictions will be less predictable. It is one of the reasons why a
complementary thorough qualitative analysis is needed when any market
indicator signals that there is something happening in the market.

As described the information provided in the forecasts from the network
equipment supplier is not always reliable for long-term predictions. A successful
manager using forecasts must, among other things, understand the situation for
which the forecast is being prepared, but also understand the forecasting
technique and its value (see 3.3). From subcontractors’ perspectives, the actual
forecasting is not made internally. Instead, they receive their forecasts from the
network equipment supplier, which has all the details about the inputs and
techniques of the forecast. This means that the above conditions for the
managers are difficult to fulfil for subcontractors. The need for complementary
information thereby increases.

In paragraph 3.3 Wheelwright & Makridakis’ (1973) opinion about the role of
forecasting in decision making was stated: Especially helpful in making better
top-management decisions is the forecasting of economic factors that can serve
as a basis in planning the timing and magnitude of strategic actions. Managers
do not have full insight into the forecasting process, and they need additional
information to use the forecasts in their planning and control of operations and
activities. This is a strong reason for using early-warning systems such as the
monitoring of certain chosen market indicators. The indications from such a
system would give the subcontractors greater ability to evaluate and adjust the
forecasts received from the network equipment supplier.

The use of leading indicators to predict economic swings can be compared to the
attempt we are doing to predict demand fluctuations on the network equipment
market. Leading indicators are often composed into leading indices. Such an
index has not been created, however the interpretations of movements in the
market indicators should be combined to evaluate the size of the market
fluctuations. The availability of non-market data was limited when it comes to
weekly update and historical time series. Indicators, such as those used in the
Ericsson forecasting process should instead, if possible, be examined during the
qualitative analysis that should follow the early-warning signals of major
movements.

The process of using leading indicators can however be used as a guide for our
task. In the same way as analysts try to find sectors in the economy that lead the
rest (see 3.4.1), the challenge in this study is to identify factors that lead the
network equipment market. To evaluate leading indicators a numerous versions
of regression analysis and other models can be used. It is often recognised that
the indicators do lead, but often to a lesser extent than expected. As described in



Identification and Analysis of Market Indicators

67

3.4.3 a stock market index leads about 60 per cent of the time and lags during
the remaining 40 per cent. It is this kind of conclusions that make the task
difficult.

To summarise this part the use of market indicators as early-warning signals
should be appropriate for subcontractors to a network equipment supplier. The
continuous monitoring of certain identified market indicators for the demand of
their products can be of considerable importance in strategic planning. Turning
points in the chosen market indicators would contribute to two things. Firstly,
this system would give signals to management when they ought to start
thoroughly analyse what is happening in the market. Secondly, the knowledge of
a predicted future change in demand would help the managers evaluate the
forecasts received from the network equipment supplier. The forecast on longer
term could be evaluated and adjusted. Consequently input material, work force
and operations can be proportioned after more appropriate figures.

7.2 Evaluation of a Network Equipment Supplier’s Forecasting System

From what is written earlier about forecasting and from the information gathered
during the interviews the forecasting system of the network equipment supplier
interviewed will briefly be evaluated. This in order to create an understanding of
which elements that are taken under consideration in the forecasting process.
Since the subcontractors are in the need of information that goes beyond the
forecasts to plan and control their operations, it is important to know what
factors and aspects that are included in the forecasts as well as what techniques
and procedures that are used.

If one looks at the elements that were described in 3.3.2 as common elements of
forecasting and compare them to the description of the forecasting system in 4.4,
some dissimilarities exist. The network equipment supplier in question is aware
of the uncertainty of a forecast. It uses a great deal of judgements in its
forecasting process. These judgements lead to uncertainty of the forecast
volumes. The network equipment supplier is often almost as surprised as
subcontractors of sudden demand fluctuations. This might indicate that more
effort could be put into evaluating and judging the figures in the outcome of the
forecasting program. Whether the network equipment supplier puts enough
emphasis on historical information is questionable. The final judgements made
rely on historical information and earlier experiences, but it does not seem as the
forecasts are based on historical patterns. This can probably be explained by the
volatile environment, and historical data is not seen as informative about future
changes. The short- and medium-range forecasts are examples fully derived
from current and direct information from market units. The use of market
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indicators might be a method that can contribute with information of what has
happened earlier under certain conditions, and what is likely to happen again.

The principles of forecasting given in 3.3.1 point out that past experience may
be related to different factors which have influence on the result of forecasts. At
the next level these factors may in turn be influenced by external factors.
Looking at our example, the network equipment supplier has outlined factors
that it, from earlier experiences, knows influence demand. These are growth in
amount of subscribers, increase in traffic, CAPEX (Capital Expenditure), and
ARPU (Average Revenue per User). What they are not considering are the
external factors (see 3.3.1) that in turn are driving these factors. The use of
market indicators can hopefully contribute to give a better basis for the
forecasts. Corporate bonds, for example, is such an external indicator that can
tell us which possibilities the telecom operators have to make investments in
new equipment. Bonds are linked to the price they have to pay for the capital
needed for investments. Hence this is of importance for how much the operators
will invest in the near future (CAPEX). If judgements about the impact of
external factors were made, the forecasts would be more reliable. The chosen
market indicators are primarily such external factors and a wide range of factors
of general business conditions are included in market information from interest
rates and prices of securities.

7.3 Analysis of Chosen Market Indicators

In this part the chosen market indicators will be analysed. A discussion of why
they are of importance as predicting indicators as a complement to the network
equipment supplier’s forecasts, and a brief discussion on the reasons why other
market indicators did not prove to be useful will be included. The analysis will
be combined with theory from chapter 3 Predicting in a Volatile Environment,
and additional information from articles will be introduced to support the
discussions.

7.3.1 The Use of Market Prices for Prediction
Economic theory suggests that asset prices are forward looking and reflect
expectations of future earnings (Aylward & Glen 2000). The profit motive
induces participants in financial markets to use every piece of available data to
infer the current state of the economy. As new economic data become available,
information is rapidly incorporated in market participants’ assessments of the
strength of the economy. As participants take positions based on their
perceptions of the state of the economy, market prices will reflect this
information (Chauvet 1998/1999).
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All the chosen market indicators are derived from the financial market and are
continuously updated, as new information becomes available. The indicators
proved to have quite a strong correlation to movements in demand and the
correlation between them is often even stronger. This is caused by fact that
much of the same information is priced in the indicators, for example
information about overall economic development affects the stock market as
well as the bond market. Therefore it is not surprising that the market indicators
tend to move in the same direction.

7.3.2 The Term Structure as Predicting Indicator
The purpose of using interest rates and spreads in our statistical analyses was to
test how sensitive the market for network equipment is to changes in economic
conditions. The basic idea about the yield curve is quite simple. Long-term
interest rates are determined in the marketplace, reflecting several economic
factors, such as investors’ views on the outlook for growth and inflation. Short-
term interest rates, by contrast, are set by the central bank (Sivy 2001). The
short-term interest rates are to a great extent influenced by political actions and
this probably explains why this market indicator did not prove to be significant.

Historically, a large, positive spread of long interest rates over short rates has
usually been followed by strong growth, while a negative spread has been
followed by slowdowns. For horizons for a year or more ahead, the term
differential has outperformed other leading indicators. The explanation for the
success of the yield curve as a leading indicator is based on the expectations
about the future thought to be embodied in interest rates (Clinton 1994/1995). In
this study the spread between the long-term and short-term interest rates did not
prove to be significant, but a change in the spread showed a long delay in time
before demand changed which corresponds to Clinton’s statement.

One of the indicators that proved to have the strongest ability to explain
movements in actual demand was the long-term market interest rate. A possible
explanation to this fact is that the network equipment market focuses on the
outlook for growth in a long-term perspective. Large network equipment
investments rely on cash flow for many years to come. It is the expectations
about the future and not the current economic conditions that is the most
important factor. High expectations of favourable future economic development
might be counteracted due to that the central bank raises its interest rate, which
affects the short-term market interest rates. This might lead to that the spread
remains unchanged and does not reflect the expected changes in future
economic conditions. However, these are reflected in the long-term interest rates
over which the central bank has less influence.
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7.3.3 Corporate Bonds as Predicting Indicator
Like other financial data, spreads are determined in forward-looking markets,
and are available at a higher frequency than standard macroeconomic variables.
Recent work has suggested that there may be more useful information contained
in the spreads of lower-grade debt, as opposed to the earlier more frequent used
investment-grade bonds. (Cooper et al. 2001)

Rational investors in corporate debt form expectations of the possible losses on a
bond resulting from future default. In doing so they need to look forward and
assess the strength of cash flows being generated by the firms issuing the debt. If
investors are expecting a macroeconomic slowdown, high-yield bond credit
spreads may be a particularly informative leading indicator. Further, a widening
of the spreads reflects an increase in the external debt premium, which causes
companies to cut back on investments and GDP subsequently to fall. Widening
credit spreads may also be indicative of a broad-based and sudden restriction in
the supply of credit via the bond markets. A deterioration of the financial
position of investors may cause them to move away from risky assets, as
corporate bonds, towards less risky securities such as government bonds.
(Cooper et al. 2001)

When observing corporate bonds it is also possible to concentrate on the yield.
The above discussion does not only comply to spreads but the underlying
information can also be interpreted to the yields of corporate bonds under the
assumption that a change in the yield of corporate bonds is not offset by a
similar change in the yield of government bonds, as assumed to be the highest
possible graded debt in the market.

During the study credit ratings appeared to be something that affects the interest
rate that companies have to pay when raising debt capital. This factor was
however not a quantitative measure that was suitable for a statistical analysis. A
bond index should instead give a good approximation of the cost of debt
financing. Lower cash flow decreases the probability that a company will be
able to pay back the issued debt and therefore the default risk increases, which
affects the risk premium and the yield that the company has to pay.

A corporate bond index for the telecom sector proved to have quite a strong
correlation with movements in actual demand, and also to be significant in the
regression analysis. The investigated index is composed by a variety of telecom
related companies. Today, Ericsson in its forecasting model puts more emphasis
on the CAPEX variable than earlier. The explanation to the significance of this
market indicator might be that the market, as Ericsson, currently is more focused
than before on the operators’ financial situation and their ability to invest.
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7.3.4 The Stock Market as Predicting Indicator
There are different opinions about the use of the stock market as a leading
indicator. One is that the forward-looking nature of stock prices would imply
that stock prices should be valuable as leading indicators of economic activity
(Aylward & Glen 2000). Another opinion is that some of the most used, and
probably least useful, indicators are derived from the stock market (Granger &
Williams 1989).

Smaller movements in the tested stock market indices are probably not
significant as warning signals for changes in economic conditions for telecom
companies. However, larger movements that have been observed during 2000
and 2001 are probably signs to be taken seriously. These changes are based on
outlooks for the economy. When a specific telecom operator index changes, one
can draw the conclusion that fundamental changes have occurred, which affect
the situation for the included companies.

One thing that surely has changed the fundamental situation for many telecom
operators is the large license fees that were paid, for instance in Germany and
Great Britain. Other factors that can have contributed to the large falls in
expectations of the future telecom sector outlook are the changed anticipations
concerning the acceptance of new technologies (GPRS & 3G). With these
changes in the fundamental situation for the end customers, the operators, it is
reasonable to expect that this in end will affect the demand for network
equipment, and finally also the demand for components that a subcontractor
manufactures. The stock market probably started to price these changes into the
market during mid 2000 and signalled that changes had occurred. In this sense
the stock market could, after all, be a good indicator of the future development,
since as mentioned above, all available information is reflected in the stock
prices.

The two stock market indices used in this study have different compositions of
companies, and this can explain the differences in the results. The SSE telecom
operator index had a stronger correlation and showed better significance in the
regression analysis than the Nasdaq telecom index. The fact that the SSE
telecom operator index is composed solely of operators strengthens the opinions
among the interviewees. It is the operators that should be monitored when
anticipating the future market development, and therefore it can be concluded
that indicators related to operators are better predictive indicators than indicators
related to the whole telecom sector.
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7.4 Interpretation of the Significant Market Indicators

As concluded in the statistical analyses (see paragraph 6.4) the two most
significant market indicators in our study are the long-term market interest rates
and the telecom corporate bond index. In this section, a discussion will follow of
what these findings imply for the interpretation of the market situation. Long-
term interest rates are primarily an indicator of expectations about future
economic conditions. The importance of this indicator leads us to believe that
the first and probably the most important factor that has influence on the current
market development for network equipment, is its sensitivity to changes in
economic conditions. The investments in infrastructure are usually very large,
and therefore dependent on the supply of capital from the market. When
economic conditions turn worse and expectations about future economic outlook
change, the terms of the supply of capital will be affected. This restricts the
possibility to invest. The supply of capital will be affected not only by real
changes in economic conditions, but also of psychological effects which might
appear although the operators need and ability to invest still are sufficient.

This leads us over to a second factor that is believed to be of importance and that
affects network equipment investments. This factor is the operators’ financial
situation and the interest rates they have to pay on debt capital, which is
mirrored through a telecom corporate bond index. Due to the size of network
equipment investments and the need for supply of capital, the interest rates that
the operators have to pay are very important. The operators’ financial situation
affects the risk premium, and hence the interest rates that the operators have to
pay. Today many of the large operators have large loan commitments with
heavy burden of interest rate payments. Changes in interest rates therefore have
a large affect on the income statement for these companies. Higher interest rates
affect the investment calculations. For many of the operators, investments might
be unprofitable with the current terms of loans. This will cause a lower ability
and willingness to invest.

The credit ratings on mobile operators have changed negatively during the last
year24 and analysts blame this development on 3G license fees, which the
network operators have financed with massive loans in the debt capital market.
The incurring of debts in the sector has increased remarkably and caused the
lenders and the large credit rating institutes to question the credit ratings of these
companies (Örn 2000). The changes in financial situation for the telecom
companies are reflected in the prices of the bonds as soon as new information is
available. When the companies have to pay higher interest rates for their loans,
their ability and willingness to invest are decreasing. Lower credit ratings lead to
that companies try to improve their cash flows in order to regain their earlier
                                          
24 www.standardandpoors.com
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higher credit ratings. One way to do this is to delay new investments into the
future. Therefore credit ratings, and as a good approximation of that, the telecom
corporate bond index, is a useful market indicator to observe in order to predict
future ability and willingness to invest. The telecom corporate bond index is
however not only composed of telecom operators. A possible explanation to the
fact that this market indicator under these circumstances is still significant, could
be that many of the telecom companies that have had the possibility, and above
all the need, to issue debt are telecom operators. Therefore a major part of the
telecom corporate bond index may be composed of telecom operators, and hence
changes in the index mainly reflect the financial situation of operators.

7.5 The Limited Use of Market Indicators

Due to the limitations of the outcomes of correlation and regression analyses
(see 6.1.5), the market indicators should not be used exclusively without other
instruments when making anticipations during the planning process. Since the
results of these analyses and the market indicators’ ability to predict the future
imply that the future will turn out roughly the same as the past (see 3.3.3), there
is a reason to use this system somewhat cautiously. The past may have been
influenced by factors, that would not appear in the future, which have influenced
the pattern in such a way that the future will be different from the past. This
complies especially in a volatile environment as the telecom sector.

Furthermore market indicators can not be used to predict the development of
future technologies, which during the interviews was considered to be an
important factor. Political decisions, as the fact that 3G licenses were needed
and sold expensively at auctions in some European countries, are not predictable
via market indicators.

The indicators should be used in a combination with the forecasts from the
network equipment supplier as a complement or as a way to check the validity
of the forecasts. If, for example, the medium-term supplier forecast shows a
steadily increase in the need for the subcontractor’s products and a market
indicator on the contrary give signs of a coming decrease in demand, this would
give the manager a early-warning signal and a need to analyse the market
development. This should be done through a qualitative analysis where the
forecasts and the market indicators are combined with a search for information
about the other previous mentioned indicators, such as changes in subscriber
growth, ARPU and CAPEX. The sole information from market indicators is not
sufficient to predict future demand, but still a useful tool in the anticipation of
the future.
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8 CONCLUSIONS

The forecasts from network equipment suppliers have proven to be unreliable
and managers of subcontractors need complementary information. To anticipate
future development on the network equipment market and to be able to adjust
the strategic planning appropriately an early-warning system using market
indicators is to recommend.

From interviews with different persons related to the telecom sector the
following conclusion could be drawn. To predict future movements in network
equipment demand, the market indicators should focus on the telecom mobile
operators, and their ability, need, and willingness to make new investments.
Among others, stock indices, credit ratings, leading indicators of cyclical
movement, capacity utilisation, and subscriber growth were identified as
possible market indicators.

Conditions for market indicators that could be tested were a weekly update of
data, cheap and easily accessible data, access to historical data on a weekly
basis, and pattern discernability and pattern of stability. Data available for
managers of subcontractors with a weekly update were mainly financial market
data. Other aspects, as capacity utilisation and subscriber growth are included in
the forecast from network equipment suppliers. The market indicators to be
tested in the statistical analyses were a telecom operator stock index, a telecom
stock index, a telecom corporate bond index, a short-term market interest rate, a
long-term market interest rate, and the spread between the long-term and short-
term market interest rates.

All chosen market indicators proved to have a relatively strong correlation to
actual demand by a subcontractor, and an approximate time delay between
movements in the indictors and movements in demand could be outlined. The
regression analysis contributed to decide which of them that were the best
predictors of future market fluctuations. The market indicators proven to be of
most importance after the regression analyses were:

1. The long-term market interest rates, with a delay of approximately 15
weeks.

2. The telecom corporate bond index, with a delay of approximately 16
weeks.

The combination of these two market indicators gives a predictive tool for
managers of subcontractors on the network equipment market. When
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considerable movements in these two indicators coincide, the subcontractor
should perform a more thorough analysis of the market in order to anticipate
future demand. According to the statistical analyses, the market indicators
change 3-4 months ahead of demand.

The long-term interest rate is a reliable indicator of how the economy develops
and demand on the network equipment market seems to be closely correlated to
this indicator’s development. The size of operators’ investments makes the
outlook of economic conditions important. Therefore it can be concluded that
demand is sensitive to expectations of the future development in the economy,
and fluctuations in the business cycle.

The telecom corporate bond index is a reliable indicator though not as
significant as the long-term interest rate. The financial situation of the mobile
operators is one factor mirrored in the yield of telecom corporate bonds. The
yield influences the operators’ cost of capital, and through the risk premium
included, it also sends signal about the operators’ financial situation. Since
operators have heavy burdens of interest rate payments, they are sensitive to
changes in yields on corporate bonds. Increased interest costs affect both their
willingness and ability to invest.



Identification and Analysis of Market Indicators

77

REFERENCES

Books

Andersson E. 2001, On Turning Point Detection in Cyclical Processes – With
applications to the monitoring of business cycles, Almqvist & Wiksell, Göteborg

Ansoff & McDonnell 1991, Implanting Strategic Management, Prentice Hall International,
Cambridge

Anthony & Govindarajan 2001, Management Control Systems, McGraw-Hill,
Singapore

Arbnor & Bjerke 1994, Företagsekonomisk Metodlära, 2nd Edition,
Studentlitteratur, Lund

Bails & Pepper 1993, Business Fluctuations – Forecasting Techniques and
Applications, Prentice Hall, New Jersey

Clements & Hendry 1998, Forecasting Economic Time Series, Cambridge
University Press, Cambridge

Coutie G. A. 1964, Short-term Forecasting, Olver & Boyd, Edinburgh

Delin G. 1977, Om framtidsanlys och planering, Bokförlaget Forum, Lund

Diebold F. 1998, Elements of Forecasting, South-Western College Publishing:
Cincinatti

Easterby-Smith et al 1999, Management Research – An Introduction, SAGE
Publications, London

Granger & William 1989, Forecasting in business and economics, Boston,
Academic Press

Holme & Solvang 1997, Forskningsmetodik – Om kvalitativa och kvantitativa
metoder, Studentlitteratur, Lund

Lundahl & Skärvad 1992, Utredningsmetodik för samhällsvetare och ekonomer,
Studentlitteratur, Lund



Identification and Analysis of Market Indicators

78

Mentzer & Bienstock 1998, Sales Forecasting Management: understanding the
techniques, systems, and management of the sales forecasting process, Sage
publications, Thousand Oaks

Moore & McCabe 1993, Introduction to the Practice of Statistics, 2nd Edition,
W. H. Freeman and Company: New York

Oppenländer K.H. 1997, Characteristics and classifications of business cycle
indicators, in Andersson E. 2001, On Turning Point Detection in Cyclical
Processes

Parigi & Schilter 1997, Econometrics models and leading indicators: An
assessment, in Andersson E. 2001, On Turning Point Detection in Cyclical
Processes

Patel & Davidsson 1994, Forskningsmetodikens grunder – Att planera,
genomföra och rapportera en undersökning, Studentlitteratur, Lund

Persson & Wirum 1996, Logistik för konkurrenskraft, Liber ekonomi, Malmö

Plossl G. W. 1985, Production and inventory control: Principles and
techniques, 2nd Edition,
Prentice Hall, Inc., New Jersey

Rescher N. 1998, Predicting the Future – an Introduction to the Theory of
Forecasting, State University, New York

Wheelwright & Makridakis 1973, Forecasting methods for management, Wiley,
New York

Articles

Ahlbom H. 2001, ’Oavgjort mellan Ericsson och Nokia’, Dagens Industri, 7
August 2001

Augustsson & Forsberg 2001, ‘Brett börsfall för telekom’, Svenska Dagbladet
Ekonomi, 6 September 2001

Aylward & Glen 2000, ‘Some international evidence on stock prices as leading
indicators of economic activity’, Applied Financial Economics, February 2000,
Vol. 10 Issue 1



Identification and Analysis of Market Indicators

79

Bekele S. 2001, ’10 000 000 000 kr satsades i telekomindustrin’, Veckans
affärer, 8 October 2001

Burkan W. 1998, ‘Developing your wide-angle vision’, Futurist, March 1998,
Vol. 32 Issue 2

Chauvet M. 1998/1999, ‘Stock market fluctuations and the business cycle’,
Journal of Economic & Social Measurement, 1998/1999, Vol. 25 Issue ¾

Clinton K. 1994/1995, ‘The term structure of interest rates as a leading indicator
of economic activity’, Bank of Canada Review, Winter 1994/1995

Cooper et al. 2001, ‘Interpreting movements in high-yield corporate bond
market spreads’, Bank of England Quarterly Bulletin: Spring 2001

Estrella & Mishkin 1998, ’Predicting U.S. Recessions: Financial variables as
leading indicators’, Review of Economics & Statistics, February 1998, Vol. 80
Issue 1

Göteborgs-Posten/Direkt/TT 2001, ’Flextronics säger upp 1 600’, Göteborgs-
Posten, 8 August 2001

Larsson F. 2001, ’Nolato. I skuggan av Ericsson’, Veckans Affärer, 29 October
2001

Lundström S. 1990, ’Debatt: Fastighetspriserna kan halveras’, Dagens Industri,
22 October 1990

Nordling E. 2001, ’Telekomkrisen slår hårt mot underleverantörer’, NyTeknik,
16 August 2001

Sivy M. 2001, ’Ahead of the Curve’, Money, August 2001, Vol. 30 Issue 8

Thorén M. 2001, ’LGP Telecom hoppas på USA-marknaden’, Finanstidningen,
30 August 2001

Wadell & Sohal 1994, ’Forecasting the Key to Managerial Forecasting’,
Management Decision, Number 1 1994, Volume 32

Westlund A. 1993, ’Business cycling forecasting’, Journal of Forecasting, Vol.
12



Identification and Analysis of Market Indicators

80

Örn G. 2000, ’Dyrare låna pengar för telekombolagen’, Dagens Industri, 12
December 2000

Internet sources

www.ericsson.com
www.nasdaq.com
www.nokia.com
www.nttdocomo.com
www.standardandpoors.com
www.stockholmsborsen.se

Databases

Reuters
OM Stockholmsbörsen

Interviews

Daréus Jan Peder, Managing Director Sanmina-SCI Enclosure AB, 15
November 2001, 45 minutes

Frilund Johan, Marketing & Sales Manager Sanmina-SCI Enclosure
Systems AB, continuous dialogue during the study

Hänström & Fransson, Strategic Supply Planning Ericsson Radio
Systems AB, 21 November 2001, 1 ½ hour

Larsson Peter, Industry & Corporate Analyst, Credit Analysis SEB, 21
November 2001, 1 hour

Pettersson Jens, Manager Private Customers Tele2, 21 November 2001,
45 minutes

Rosta Michael, Credit Analyst Föreningssparbanken, 14 November
2001, 1 ½ hour

Advisor Statistics

Danielsson Stig Professor at the Department of Mathematics at Linköping
University



Identification and Analysis of Market Indicators

81

Appendix I (Glossary)

1G
The systems of the first generation were analogue and adjusted for voice
transfer. AMPS, NMT, TACS etc. are examples of such systems.

2G
The systems of the second generation are digital and can be used for
voice/data/facsimile transfer, and a large amount of other added value services.
Examples are GSM, TDMA CDMA and PDC.

2,5G
Currently the second generation of systems is still under development with continuously
increasing transfer speeds based on new technologies as HSCSD (High Speed Circuit
Switched Data) and GPRS (General Packet Radio Service).

3G
Abbreviation for Third Generation. The collective name used to describe mobile
systems able to support a wide range of Mobile Internet services, operating with
greater bandwidth.

CDMA
Code Division Multiple Access. A technology for radio communication for multiple access
systems. Other methods for multiple access systems are TSMA and FDMA.

EDGE
Enhanced Data rates for Global Evolution. EDGE is a technology that gives
GSM and TDMA similar capacity to handle services for 3G. EDGE was
developed to enable the transmission of large amounts of data at rates of
384kbit/s.

GSM
Global System for Mobile communication. The largest digital mobile standard in
use today. Implemented in 400MHz, 900MHz, 1800MHz and 1900MHz
frequency bands.

GPRS
General Packet Radio Service. An enhancement for GSM and TDMA core
networks that introduces packet data transmission. GPRS uses radio spectrum
very efficiently and provides users with "always on" connectivity and greater
bandwidth.
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HSCSD
High Speed Circuit Switched Data. A circuit-linked technology for higher
transmission speeds up to 57 kilobits per second, primarily in GSM systems.

I-MODE
With I-mode, cellular phone users get easy access to more than 40,000 Internet
sites, as well as specialised services such as e-mail, online shopping and
banking, ticket reservations, and restaurant advice. Users can access sites from
anywhere in Japan, and at unusually low rates, because their charges are based
on the volume of data transmitted, not the amount of time spent connected.

MMS
Multimedia Messaging Service is a messaging service for the mobile
environment very similar to Short Message Service (SMS), or text messaging. It
provides automatic, immediate delivery of personal multimedia messages from
phone to phone or from phone to e-mail.

NMT
Nordic Mobile Telephony. The common Nordic standard for analogue mobile
telephony as established by the telecommunications administrations in Sweden,
Norway, Finland and Denmark in the early 1980s. NMT systems have also been
installed in some European countries, including parts of Russia, and in the
Middle East and Asia.

PDC
Personal Digital Cellular. A Japanese standard for digital mobile telephony in
the 800 MHz and 1500 MHz bands.

SMS
Short message service is a service standardised by the European
Telecommunications Standards Institute. The service is available on digital
networks allowing messages of up to 160 characters to be sent and received via
the network operator's message centre to the mobile phone.

TDMA
Time Division Multiple Access. A digital radio technology that divides radio
spectrum between users using "timeslots", rather than (only) frequency
separation or codes, used in GSM and TDMA (IS-136) mobile networks.
TDMA is also the term used to describe the digital enhancement of the AMPS
analogue standard, formerly known as D-AMPS (Digital Advanced Multiple
Access).
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UMTS
Universal Mobile Telecommunications System. A 3G standard, being developed
under the auspices of ETSI, and intended mainly for the evolution of GSM
networks.

WCDMA
Wideband Code Division Multiple Access. A technology for wideband digital
radio communications of Internet, multimedia, video and other capacity-
demanding applications. WCDMA, developed by Ericsson and others, has been
selected for the third generation of mobile telephone systems in Europe, Japan
and the United States. The technology is also the principal alternative being
discussed in other parts of the world, notably Asia.

Sources: www.ericsson.com, www.nokia.com, www.nttdocomo.com
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Appendix II

Weeks of
Delay

Between
Indicator

and Demand
Correlcation
Coefficient P-value

Correlcation
Coefficient P-value

Correlcation
Coefficient P-value

Correlcation
Coefficient P-value

Correlcation
Coefficient P-value

Correlcation
Coefficient P-value

0 -0,112 0,256 0,069 0,486 -0,116 0,275 0,498 0,000 0,207 0,035 -0,491 0,000
1 -0,087 0,379 0,086 0,384 -0,151 0,155 0,516 0,000 0,236 0,016 -0,479 0,000
2 -0,073 0,463 0,095 0,338 -0,162 0,130 0,543 0,000 0,291 0,003 -0,457 0,000
3 -0,055 0,578 0,101 0,308 -0,162 0,132 0,558 0,000 0,330 0,001 -0,437 0,000
4 -0,034 0,733 0,115 0,244 -0,169 0,118 0,570 0,000 0,340 0,000 -0,437 0,000
5 -0,029 0,773 0,119 0,229 -0,146 0,180 0,572 0,000 0,359 0,000 -0,416 0,000
6 0,004 0,970 0,150 0,129 -0,141 0,197 0,586 0,000 0,387 0,000 -0,406 0,000
7 0,039 0,691 0,164 0,095 -0,163 0,139 0,591 0,000 0,402 0,000 -0,398 0,000
8 0,047 0,638 0,173 0,080 -0,232 0,035 0,590 0,000 0,421 0,000 -0,385 0,000
9 0,088 0,375 0,199 0,043 -0,316 0,004 0,583 0,000 0,459 0,000 -0,359 0,000
10 0,139 0,160 0,224 0,023 -0,418 0,000 0,579 0,000 0,506 0,000 -0,338 0,000
11 0,184 0,062 0,260 0,008 -0,510 0,000 0,584 0,000 0,560 0,000 -0,323 0,001
12 0,223 0,023 0,285 0,003 -0,554 0,000 0,570 0,000 0,589 0,000 -0,302 0,002
13 0,264 0,007 0,323 0,001 -0,595 0,000 0,567 0,000 0,635 0,000 -0,280 0,004
14 0,325 0,001 0,357 0,000 -0,632 0,000 0,552 0,000 0,672 0,000 -0,253 0,010
15 0,342 0,000 0,363 0,000 -0,688 0,000 0,522 0,000 0,677 0,000 -0,223 0,023
16 0,392 0,000 0,396 0,000 -0,700 0,000 0,485 0,000 0,668 0,000 -0,193 0,050
17 0,434 0,000 0,416 0,000 -0,698 0,000 0,454 0,000 0,670 0,000 -0,161 0,103
18 0,489 0,000 0,452 0,000 -0,685 0,000 0,420 0,000 0,656 0,000 -0,128 0,195
19 0,536 0,000 0,457 0,000 -0,667 0,000 0,385 0,000 0,609 0,000 -0,115 0,247
20 0,558 0,000 0,473 0,000 -0,653 0,000 0,366 0,000 0,626 0,000 -0,081 0,413
21 0,605 0,000 0,500 0,000 -0,617 0,000 0,345 0,000 0,627 0,000 -0,049 0,624
22 0,633 0,000 0,513 0,000 -0,622 0,000 0,320 0,001 0,618 0,000 -0,018 0,857
23 0,644 0,000 0,512 0,000 -0,598 0,000 0,287 0,003 0,571 0,000 0,007 0,943
24 0,657 0,000 0,513 0,000 -0,576 0,000 0,263 0,007 0,539 0,000 0,028 0,781
25 0,663 0,000 0,529 0,000 -0,571 0,000 0,242 0,013 0,523 0,000 0,056 0,569
26 0,692 0,000 0,535 0,000 -0,583 0,000 0,228 0,020 0,511 0,000 0,084 0,395
27 0,713 0,000 0,559 0,000 -0,573 0,000 0,210 0,033 0,503 0,000 0,122 0,218
28 0,708 0,000 0,566 0,000 -0,553 0,000 0,179 0,068 0,481 0,000 0,162 0,100
29 0,688 0,000 0,554 0,000 -0,530 0,000 0,154 0,119 0,463 0,000 0,203 0,039
30 0,672 0,000 0,545 0,000 -0,505 0,000 0,121 0,223 0,434 0,000 0,243 0,013
31 0,697 0,000 0,575 0,000 -0,494 0,000 0,093 0,349 0,400 0,000 0,270 0,006
32 0,675 0,000 0,590 0,000 -0,466 0,000 0,063 0,528 0,357 0,000 0,286 0,003
33 0,661 0,000 0,590 0,000 -0,432 0,001 0,038 0,703 0,336 0,000 0,316 0,001
34 0,634 0,000 0,568 0,000 -0,409 0,002 0,017 0,868 0,312 0,001 0,334 0,001
35 0,605 0,000 0,551 0,000 -0,388 0,003 -0,001 0,990 0,311 0,001 0,371 0,000
36 0,590 0,000 0,560 0,000 -0,014 0,887 0,307 0,002 0,400 0,000
37 0,585 0,000 0,579 0,000 -0,029 0,771 0,305 0,002 0,433 0,000
38 0,544 0,000 0,539 0,000 -0,049 0,622 0,288 0,003 0,456 0,000
39 0,498 0,000 0,500 0,000 -0,067 0,498 0,273 0,005 0,477 0,000
40 0,460 0,000 0,464 0,000 -0,081 0,414 0,276 0,005 0,515 0,000
41 0,405 0,000 0,422 0,000 -0,096 0,332 0,271 0,005 0,547 0,000
42 0,353 0,001 0,398 0,000 -0,118 0,233 0,255 0,009 0,574 0,000
43 0,275 0,010 -0,137 0,167 0,236 0,016 0,591 0,000
44 0,257 0,016 -0,151 0,126 0,225 0,022 0,611 0,000
45 0,222 0,040 -0,163 0,099 0,218 0,026 0,631 0,000
46 0,179 0,101 -0,167 0,090 0,207 0,035 0,632 0,000
47 -0,188 0,057 0,639 0,000
48 -0,199 0,045 0,637 0,000
49 -0,204 0,040 0,637 0,000
50 -0,222 0,027 0,632 0,000
51 -0,240 0,017 0,641 0,000
52 -0,266 0,008 0,638 0,000
53 -0,285 0,005 0,637 0,000
54 0,619 0,000
55 0,622 0,000
56 0,599 0,000
57 0,559 0,000
58 0,532 0,000
59 0,490 0,000
60

Reuter's
European

Government
Zero Coupon
Bond 1 Year

Reuter's
European

Government
Zero Coupon
Bond 5 Year

Spread
Reuter's

Eur Gov Zero
Coupon

1 Year vs.
5 Year

Correlation Between Chosen Market Indicators and Actual Demand

SSE
Telecom
Operators

Index

European
Telecom
Bond
Index

Nasdaq
Telecom
Index
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Appendix III

Variable 5: 5-Y European Government Bond
Variable 1: Telecom Operator Stock Index
Variable 4: 1-Y European Government Bond
Variable 6: Spread 1-Y vs. 5-Y Eur. Gov. Bond
Variable 3: Telecom Bond Index
Variable 2: Nasdaq Telecom Stock Index

The predictors should be interpreted as follows:
5-1: 5-Y European Government Bond highest correlation.
3-3: Telecom Bond Index third highest correlation.
2-5: Nasdaq Telecom Stock Index fifth highest correlation.

Regression Analysis
(Actual Sales versus top five correlations; 5 Y European Government Bond)

The regression equation is
C2 = - 1768 + 184 5-2 + 57 5-1 - 17 5-3 + 93 5-4 + 122 5-5

Predictor Coef StDev T P
Constant -1768,4 216,8 -8,16 0,000
5-2 183,7 111,2 1,65 0,102
5-1 57,1 149,3 0,38 0,703
5-3 -16,9 140,9 -0,12 0,905
5-4 92,7 141,7 0,65 0,514
5-5 122,3 102,2 1,20 0,234

S = 118,9 R-Sq = 51,1% R-Sq(adj) = 48,6%

Analysis of Variance

Source DF SS MS F P
Regression 5 1445798 289160 20,45 0,000
Residual Error 98 1385388 14137
Total 103 2831186

Regression Analysis
(Actual Sales versus top five correlations; 5 Y European Government Bond, and
Telecom Operator Stock Index)

The regression equation is
C2 = - 1197 + 147 5-2 + 112 5-1 - 57 5-3 - 24 5-4 + 110 5-5 - 0,190 1-5

+ 0,094 1-3 + 0,166 1-1 + 0,132 1-2 - 0,029 1-4

102 cases used 2 cases contain missing values

Predictor Coef StDev T P
Constant -1197,3 293,8 -4,07 0,000
5-2 147,5 107,6 1,37 0,174
5-1 111,6 143,8 0,78 0,440
5-3 -56,9 143,2 -0,40 0,692
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5-4 -23,9 144,5 -0,17 0,869
5-5 109,8 108,6 1,01 0,315
1-5 -0,1899 0,1287 -1,47 0,144
1-3 0,0939 0,1735 0,54 0,590
1-1 0,1661 0,1709 0,97 0,334
1-2 0,1315 0,1721 0,76 0,447
1-4 -0,0295 0,1247 -0,24 0,814

S = 110,9 R-Sq = 59,8% R-Sq(adj) = 55,4%

Analysis of Variance

Source DF SS MS F P
Regression 10 1664525 166452 13,54 0,000
Residual Error 91 1119077 12298
Total 101 2783601

Regression Analysis
(Actual Sales versus top five correlations; 5 Y European Government Bond, Telecom
Operator Stock Index, and 1 Y European Government Bond )

The regression equation is
C2 = - 1188 + 174 5-2 + 96 5-1 - 57 5-3 - 21 5-4 + 120 5-5 - 0,176 1-5

+ 0,107 1-3 + 0,195 1-1 + 0,095 1-2 - 0,006 1-4 - 99 4-3 - 54 4-1
+ 34 4-2 - 52 4-4 + 132 4-5

102 cases used 2 cases contain missing values

Predictor Coef StDev T P
Constant -1188,4 302,8 -3,92 0,000
5-2 173,9 108,8 1,60 0,114
5-1 96,3 145,3 0,66 0,509
5-3 -56,7 144,2 -0,39 0,695
5-4 -21,0 147,7 -0,14 0,887
5-5 119,5 110,4 1,08 0,282
1-5 -0,1757 0,1299 -1,35 0,180
1-3 0,1072 0,1759 0,61 0,544
1-1 0,1949 0,1748 1,11 0,268
1-2 0,0948 0,1780 0,53 0,596
1-4 -0,0060 0,1376 -0,04 0,965
4-3 -99,3 129,9 -0,76 0,446
4-1 -53,9 174,0 -0,31 0,758
4-2 34,3 171,6 0,20 0,842
4-4 -51,8 172,7 -0,30 0,765
4-5 132,0 123,1 1,07 0,287

S = 110,9 R-Sq = 62,0% R-Sq(adj) = 55,4%

Analysis of Variance

Source DF SS MS F P
Regression 15 1725548 115037 9,35 0,000
Residual Error 86 1058054 12303
Total 101 2783601
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Regression Analysis
(Actual Sales versus top five correlations; 5 Y European Government Bond, Telecom
Operator Stock Index, 1 Y European Government Bond, and Government Bond
Spread)

The regression equation is
C2 = - 1763 + 206 5-2 + 91 5-1 - 20 5-3 + 14 5-4 + 129 5-5 - 0,170 1-5

+ 0,143 1-3 + 0,178 1-1 + 0,137 1-2 - 0,022 1-4 - 50 4-3 - 79 4-1
+ 47 4-2 - 64 4-4 + 120 4-5 + 29 6-5 - 278 6-4 + 160 6-1 - 56 6-2
+ 36 6-3

97 cases used 7 cases contain missing values

Predictor Coef StDev T P
Constant -1763,4 530,7 -3,32 0,001
5-2 205,7 119,5 1,72 0,089
5-1 91,1 157,5 0,58 0,565
5-3 -19,8 152,3 -0,13 0,897
5-4 14,4 154,9 0,09 0,926
5-5 128,6 125,7 1,02 0,310
1-5 -0,1701 0,1387 -1,23 0,224
1-3 0,1433 0,1856 0,77 0,442
1-1 0,1778 0,1849 0,96 0,339
1-2 0,1374 0,1867 0,74 0,464
1-4 -0,0217 0,1466 -0,15 0,883
4-3 -49,6 145,9 -0,34 0,735
4-1 -78,5 193,7 -0,41 0,686
4-2 47,3 185,5 0,25 0,799
4-4 -63,8 184,2 -0,35 0,730
4-5 119,6 140,2 0,85 0,396
6-5 29,3 183,4 0,16 0,873
6-4 -278,2 231,9 -1,20 0,234
6-1 159,8 230,4 0,69 0,490
6-2 -56,1 239,9 -0,23 0,816
6-3 35,8 175,7 0,20 0,839

S = 114,0 R-Sq = 62,4% R-Sq(adj) = 52,4%

Analysis of Variance

Source DF SS MS F P
Regression 20 1636693 81835 6,29 0,000
Residual Error 76 988065 13001
Total 96 2624758

Regression Analysis
(Actual Sales versus top five correlations; 5 Y European Government Bond, Telecom
Operator Stock Index, 1 Y European Government Bond, Government Bond Spread,
and , Telecom Bond Index)

The regression equation is
C2 = - 1330 + 442 5-2 + 257 5-1 - 217 5-3 - 101 5-4 + 165 5-5 - 0,387 1-5

+ 0,154 1-3 + 0,248 1-1 + 0,079 1-2 + 0,017 1-4 + 1 4-3 - 230 4-1
+ 136 4-2 - 49 4-4 + 29 4-5 + 57 6-5 - 454 6-4 + 365 6-1 - 29 6-2
- 115 6-3 + 0,47 3-3 - 1,41 3-1 - 3,72 3-2 + 1,70 3-4 - 0,31 3-5

72 cases used 32 cases contain missing values

Predictor Coef StDev T P
Constant -1330,1 701,9 -1,89 0,064
5-2 441,7 161,3 2,74 0,009
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5-1 256,9 197,8 1,30 0,200
5-3 -216,6 197,7 -1,10 0,279
5-4 -100,9 193,2 -0,52 0,604
5-5 165,3 171,6 0,96 0,340
1-5 -0,3872 0,1536 -2,52 0,015
1-3 0,1539 0,1845 0,83 0,408
1-1 0,2478 0,1768 1,40 0,168
1-2 0,0794 0,1827 0,43 0,666
1-4 0,0166 0,1517 0,11 0,913
4-3 0,5 148,9 0,00 0,997
4-1 -230,3 197,5 -1,17 0,250
4-2 135,8 191,4 0,71 0,481
4-4 -48,5 200,2 -0,24 0,810
4-5 29,1 153,1 0,19 0,850
6-5 57,4 200,6 0,29 0,776
6-4 -453,7 243,1 -1,87 0,068
6-1 364,7 244,0 1,49 0,142
6-2 -28,5 245,1 -0,12 0,908
6-3 -115,4 170,2 -0,68 0,501
3-3 0,473 2,446 0,19 0,847
3-1 -1,409 3,596 -0,39 0,697
3-2 -3,722 3,598 -1,03 0,306
3-4 1,703 3,590 0,47 0,637
3-5 -0,313 2,382 -0,13 0,896

S = 98,41 R-Sq = 80,4% R-Sq(adj) = 69,7%

Analysis of Variance

Source DF SS MS F P
Regression 25 1822854 72914 7,53 0,000
Residual Error 46 445514 9685
Total 71 2268368

Regression Analysis
(Actual Sales versus top five correlations; 5 Y European Government Bond, Telecom
Operator Stock Index, 1 Y European Government Bond, Government Bond Spread,
Telecom Bond Index,  and Nasdaq Telecom Stock Index)

The regression equation is
C2 = - 1017 + 435 5-2 + 422 5-1 - 436 5-3 - 58 5-4 + 147 5-5 - 0,367 1-5

+ 0,191 1-3 + 0,187 1-1 + 0,020 1-2 + 0,108 1-4 - 138 4-3 - 245 4-1
+ 173 4-2 + 131 4-4 - 116 4-5 + 204 6-5 - 621 6-4 + 508 6-1
- 112 6-2 - 127 6-3 + 1,60 3-3 + 0,16 3-1 - 9,12 3-2 + 3,67 3-4
+ 0,92 3-5 - 0,050 2-3 + 0,283 2-2 - 0,031 2-1 - 0,784 2-4
+ 0,747 2-5

72 cases used 32 cases contain missing values

Predictor Coef StDev T P
Constant -1016,9 739,9 -1,37 0,177
5-2 435,1 164,7 2,64 0,012
5-1 422,3 200,0 2,11 0,041
5-3 -436,1 201,8 -2,16 0,037
5-4 -58,3 187,3 -0,31 0,757
5-5 147,1 170,8 0,86 0,394
1-5 -0,3673 0,1509 -2,43 0,019
1-3 0,1909 0,1845 1,03 0,307
1-1 0,1866 0,1814 1,03 0,310
1-2 0,0200 0,1933 0,10 0,918
1-4 0,1081 0,1565 0,69 0,493
4-3 -138,2 152,1 -0,91 0,369
4-1 -244,7 199,5 -1,23 0,227
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4-2 173,0 185,3 0,93 0,356
4-4 131,4 206,3 0,64 0,528
4-5 -115,6 170,6 -0,68 0,502
6-5 204,2 237,4 0,86 0,395
6-4 -621,0 247,9 -2,51 0,016
6-1 508,4 237,7 2,14 0,038
6-2 -111,8 234,5 -0,48 0,636
6-3 -126,6 205,9 -0,61 0,542
3-3 1,601 2,505 0,64 0,526
3-1 0,156 3,764 0,04 0,967
3-2 -9,117 3,792 -2,40 0,021
3-4 3,673 3,603 1,02 0,314
3-5 0,920 2,327 0,40 0,695
2-3 -0,0505 0,2645 -0,19 0,850
2-2 0,2828 0,3192 0,89 0,381
2-1 -0,0312 0,3319 -0,09 0,925
2-4 -0,7842 0,3241 -2,42 0,020
2-5 0,7466 0,2440 3,06 0,004

S = 92,84 R-Sq = 84,4% R-Sq(adj) = 73,0%

Analysis of Variance

Source DF SS MS F P
Regression 30 1914958 63832 7,41 0,000
Residual Error 41 353410 8620
Total 71 2268368
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Appendix IV

Variable 1: Telecom Operator Stock Index
Variable 2: Nasdaq Telecom Stock Index
Variable 3: Telecom Bond Index
Variable 4: 1-Y European Government Bond
Variable 5: 5-Y European Government Bond
Variable 6: Spread 1-Y vs. 5-Y Eur. Gov. Bond

The predictors should be interpreted as follows:
5-1: 5-Y European Government Bond highest correlation.
3-3: Telecom Bond Index third highest correlation.
2-5: Nasdaq Telecom Stock Index fifth highest correlation.

Regression Analysis: C2 versus 1-4; 1-3; 1-2; 1-1; 1-5
(Actual Sales versus top five correlations; Telecom Operator Stock Index)

The regression equation is
C2 = 65,5 - 0,052 1-5 + 0,064 1-3 + 0,161 1-1 + 0,132 1-2 + 0,033 1-4

102 cases used 2 cases contain missing values

Predictor Coef StDev T P
Constant 65,54 38,22 1,71 0,090
1-5 -0,0521 0,1310 -0,40 0,692
1-3 0,0640 0,1820 0,35 0,726
1-1 0,1612 0,1812 0,89 0,376
1-2 0,1322 0,1821 0,73 0,470
1-4 0,0332 0,1306 0,25 0,800

S = 119,2 R-Sq = 51,0% R-Sq(adj) = 48,5%

Analysis of Variance

Source DF SS MS F P
Regression 5 1420009 284002 19,99 0,000
Residual Error 96 1363592 14204
Total 101 2783601

Regression Analysis: C2 versus 1-4; 1-3; ...
(Actual Sales versus top five correlations; Telecom Operator Stock Index, and Nasdaq
Telecom Stock Index)

The regression equation is
C2 = 39,3 - 0,053 1-5 + 0,105 1-3 + 0,112 1-1 + 0,145 1-2 + 0,010 1-4

- 0,132 2-3 + 0,248 2-2 - 0,077 2-1 - 0,256 2-4 + 0,278 2-5

102 cases used 2 cases contain missing values

Predictor Coef StDev T P
Constant 39,35 50,55 0,78 0,438
1-5 -0,0528 0,1349 -0,39 0,696
1-3 0,1050 0,1909 0,55 0,584
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1-1 0,1118 0,1918 0,58 0,561
1-2 0,1449 0,1946 0,74 0,458
1-4 0,0097 0,1455 0,07 0,947
2-3 -0,1315 0,2449 -0,54 0,593
2-2 0,2482 0,3343 0,74 0,460
2-1 -0,0771 0,3281 -0,23 0,815
2-4 -0,2559 0,3239 -0,79 0,432
2-5 0,2784 0,2340 1,19 0,237

S = 121,0 R-Sq = 52,2% R-Sq(adj) = 46,9%

Analysis of Variance

Source DF SS MS F P
Regression 10 1452224 145222 9,93 0,000
Residual Error 91 1331377 14631
Total 101 2783601

Regression Analysis: C2 versus 1-4; 1-3; ...
(Actual Sales versus top five correlations;, Telecom Operator Stock Index, Nasdaq
Telecom Stock Index, and Telecom Bond Index)

The regression equation is
C2 = 937 - 0,275 1-5 + 0,090 1-3 + 0,107 1-1 + 0,114 1-2 + 0,117 1-4

- 0,148 2-3 + 0,105 2-2 - 0,089 2-1 - 0,446 2-4 + 0,450 2-5
- 2,83 3-3 - 1,03 3-1 - 2,35 3-2 - 0,34 3-4 + 2,13 3-5

72 cases used 32 cases contain missing values

Predictor Coef StDev T P
Constant 937,0 242,5 3,86 0,000
1-5 -0,2750 0,1663 -1,65 0,104
1-3 0,0899 0,2064 0,44 0,665
1-1 0,1068 0,2033 0,53 0,602
1-2 0,1145 0,2077 0,55 0,584
1-4 0,1173 0,1606 0,73 0,468
2-3 -0,1483 0,2600 -0,57 0,571
2-2 0,1055 0,3490 0,30 0,764
2-1 -0,0889 0,3549 -0,25 0,803
2-4 -0,4459 0,3493 -1,28 0,207
2-5 0,4501 0,2487 1,81 0,076
3-3 -2,827 2,604 -1,09 0,282
3-1 -1,031 4,053 -0,25 0,800
3-2 -2,351 4,031 -0,58 0,562
3-4 -0,338 3,975 -0,09 0,933
3-5 2,133 2,543 0,84 0,405

S = 117,5 R-Sq = 65,9% R-Sq(adj) = 56,8%

Analysis of Variance

Source DF SS MS F P
Regression 15 1495055 99670 7,22 0,000
Residual Error 56 773313 13809
Total 71 2268368
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Regression Analysis: C2 versus 1-4; 1-3; ...
(Actual Sales versus top five correlations; Telecom Operator Stock Index, Nasdaq
Telecom Stock Index, Telecom Bond Index, and 1 Y European Government Bond)

The regression equation is
C2 = 1021 - 0,225 1-5 + 0,064 1-3 + 0,139 1-1 + 0,037 1-2 + 0,164 1-4

- 0,017 2-3 - 0,006 2-2 - 0,022 2-1 - 0,498 2-4 + 0,515 2-5
- 2,25 3-3 - 0,73 3-1 - 3,15 3-2 - 0,84 3-4 + 2,66 3-5 - 158 4-3
+ 23 4-1 + 8 4-2 - 86 4-4 + 168 4-5

72 cases used 32 cases contain missing values

Predictor Coef StDev T P
Constant 1021,4 417,9 2,44 0,018
1-5 -0,2251 0,1730 -1,30 0,199
1-3 0,0640 0,2137 0,30 0,766
1-1 0,1390 0,2164 0,64 0,524
1-2 0,0372 0,2240 0,17 0,869
1-4 0,1635 0,1773 0,92 0,361
2-3 -0,0172 0,2801 -0,06 0,951
2-2 -0,0058 0,3807 -0,02 0,988
2-1 -0,0225 0,3711 -0,06 0,952
2-4 -0,4976 0,3605 -1,38 0,173
2-5 0,5146 0,2753 1,87 0,067
3-3 -2,247 2,833 -0,79 0,431
3-1 -0,730 4,266 -0,17 0,865
3-2 -3,148 4,226 -0,74 0,460
3-4 -0,835 4,116 -0,20 0,840
3-5 2,656 2,619 1,01 0,315
4-3 -158,2 176,0 -0,90 0,373
4-1 22,8 214,4 0,11 0,916
4-2 7,9 214,7 0,04 0,971
4-4 -85,8 232,4 -0,37 0,713
4-5 168,0 174,3 0,96 0,340

S = 119,0 R-Sq = 68,2% R-Sq(adj) = 55,7%

Analysis of Variance

Source DF SS MS F P
Regression 20 1546082 77304 5,46 0,000
Residual Error 51 722286 14162
Total 71 2268368

Regression Analysis: C2 versus 1-4; 1-3; ...
(Actual Sales versus top five correlations; Telecom Operator Stock Index, Nasdaq
Telecom Stock Index, Telecom Bond Index, 1 Y European Government Bond, , and 5 Y
European Government Bond)

The regression equation is
C2 = - 818 - 0,330 1-5 + 0,118 1-3 + 0,180 1-1 + 0,138 1-2 + 0,015 1-4

- 0,202 2-3 + 0,378 2-2 - 0,232 2-1 - 0,562 2-4 + 0,648 2-5
+ 1,74 3-3 - 1,60 3-1 - 5,71 3-2 + 1,36 3-4 + 2,21 3-5 - 120 4-3
- 141 4-1 + 41 4-2 + 164 4-4 - 178 4-5 + 382 5-2 + 473 5-1
- 377 5-3 - 170 5-4 + 182 5-5

72 cases used 32 cases contain missing values

Predictor Coef StDev T P
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Constant -817,7 666,0 -1,23 0,226
1-5 -0,3301 0,1533 -2,15 0,037
1-3 0,1180 0,1890 0,62 0,536
1-1 0,1802 0,1802 1,00 0,323
1-2 0,1382 0,1928 0,72 0,477
1-4 0,0151 0,1582 0,10 0,924
2-3 -0,2025 0,2363 -0,86 0,396
2-2 0,3776 0,3271 1,15 0,254
2-1 -0,2320 0,3216 -0,72 0,474
2-4 -0,5623 0,3212 -1,75 0,087
2-5 0,6483 0,2431 2,67 0,011
3-3 1,741 2,563 0,68 0,500
3-1 -1,603 3,748 -0,43 0,671
3-2 -5,707 3,669 -1,56 0,127
3-4 1,361 3,545 0,38 0,703
3-5 2,214 2,261 0,98 0,332
4-3 -120,0 151,4 -0,79 0,432
4-1 -140,6 180,6 -0,78 0,440
4-2 41,2 187,8 0,22 0,827
4-4 163,8 208,6 0,79 0,436
4-5 -177,8 162,5 -1,09 0,280
5-2 381,8 166,7 2,29 0,027
5-1 472,6 203,5 2,32 0,025
5-3 -376,6 204,2 -1,84 0,072
5-4 -170,4 192,2 -0,89 0,380
5-5 182,2 166,0 1,10 0,278

S = 97,69 R-Sq = 80,6% R-Sq(adj) = 70,1%

Analysis of Variance

Source DF SS MS F P
Regression 25 1829391 73176 7,67 0,000
Residual Error 46 438977 9543
Total 71 2268368

Regression Analysis: C2 versus 1-4; 1-3; ...
(Actual Sales versus top five correlations; Telecom Operator Stock Index, Nasdaq
Telecom Stock Index, Telecom Bond Index, 1 Y European Government Bond, 5 Y
European Government Bond, and Government Bond Spread)

The regression equation is
C2 = - 1017 - 0,367 1-5 + 0,191 1-3 + 0,187 1-1 + 0,020 1-2 + 0,108 1-4

- 0,050 2-3 + 0,283 2-2 - 0,031 2-1 - 0,784 2-4 + 0,747 2-5
+ 1,60 3-3 + 0,16 3-1 - 9,12 3-2 + 3,67 3-4 + 0,92 3-5 - 138 4-3
- 245 4-1 + 173 4-2 + 131 4-4 - 116 4-5 + 435 5-2 + 422 5-1
- 436 5-3 - 58 5-4 + 147 5-5 + 204 6-5 - 621 6-4 + 508 6-1
- 112 6-2 - 127 6-3

72 cases used 32 cases contain missing values

Predictor Coef StDev T P
Constant -1016,9 739,9 -1,37 0,177
1-5 -0,3673 0,1509 -2,43 0,019
1-3 0,1909 0,1845 1,03 0,307
1-1 0,1866 0,1814 1,03 0,310
1-2 0,0200 0,1933 0,10 0,918
1-4 0,1081 0,1565 0,69 0,493
2-3 -0,0505 0,2645 -0,19 0,850
2-2 0,2828 0,3192 0,89 0,381
2-1 -0,0312 0,3319 -0,09 0,925
2-4 -0,7842 0,3241 -2,42 0,020
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2-5 0,7466 0,2440 3,06 0,004
3-3 1,601 2,505 0,64 0,526
3-1 0,156 3,764 0,04 0,967
3-2 -9,117 3,792 -2,40 0,021
3-4 3,673 3,603 1,02 0,314
3-5 0,920 2,327 0,40 0,695
4-3 -138,2 152,1 -0,91 0,369
4-1 -244,7 199,5 -1,23 0,227
4-2 173,0 185,3 0,93 0,356
4-4 131,4 206,3 0,64 0,528
4-5 -115,6 170,6 -0,68 0,502
5-2 435,1 164,7 2,64 0,012
5-1 422,3 200,0 2,11 0,041
5-3 -436,1 201,8 -2,16 0,037
5-4 -58,3 187,3 -0,31 0,757
5-5 147,1 170,8 0,86 0,394
6-5 204,2 237,4 0,86 0,395
6-4 -621,0 247,9 -2,51 0,016
6-1 508,4 237,7 2,14 0,038
6-2 -111,8 234,5 -0,48 0,636
6-3 -126,6 205,9 -0,61 0,542

S = 92,84 R-Sq = 84,4% R-Sq(adj) = 73,0%

Analysis of Variance

Source DF SS MS F P
Regression 30 1914958 63832 7,41 0,000
Residual Error 41 353410 8620
Total 71 2268368
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Appendix V

Variable 5: 5-Y European Government Bond
Variable 3: Telecom Bond Index
Variable 1: Telecom Operator Stock Index

Regression Analysis

The regression equation is
C2 = - 1768 + 184 5-2 + 57 5-1 - 17 5-3 + 93 5-4 + 122 5-5

Predictor Coef StDev T P
Constant -1768,4 216,8 -8,16 0,000
5-2 183,7 111,2 1,65 0,102
5-1 57,1 149,3 0,38 0,703
5-3 -16,9 140,9 -0,12 0,905
5-4 92,7 141,7 0,65 0,514
5-5 122,3 102,2 1,20 0,234

S = 118,9 R-Sq = 51,1% R-Sq(adj) = 48,6%

Analysis of Variance

Source DF SS MS F P
Regression 5 1445798 289160 20,45 0,000
Residual Error 98 1385388 14137

Total 103 2831186

Regression Analysis

The regression equation is
C2 = - 1307 + 212 5-2 + 233 5-1 - 113 5-3 - 23 5-4 + 84 5-5 - 0,59 3-3

- 0,98 3-1 - 1,65 3-2 + 0,22 3-4 + 1,39 3-5

72 cases used 32 cases contain missing values

Predictor Coef StDev T P
Constant -1307,0 573,9 -2,28 0,026
5-2 212,0 149,4 1,42 0,161
5-1 233,2 190,9 1,22 0,227
5-3 -112,6 194,5 -0,58 0,565
5-4 -22,8 192,4 -0,12 0,906
5-5 83,5 152,7 0,55 0,586
3-3 -0,585 2,403 -0,24 0,808
3-1 -0,975 3,666 -0,27 0,791
3-2 -1,651 3,663 -0,45 0,654
3-4 0,222 3,637 0,06 0,952
3-5 1,394 2,267 0,62 0,541

S = 109,5 R-Sq = 67,7% R-Sq(adj) = 62,5%

Analysis of Variance

Source DF SS MS F P
Regression 10 1536692 153669 12,81 0,000
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Residual Error 61 731676 11995
Total 71 2268368

Regression Analysis

The regression equation is
C2 = - 960 + 230 5-2 + 315 5-1 - 160 5-3 - 180 5-4 + 137 5-5 - 1,10 3-3

- 0,88 3-1 - 1,11 3-2 - 0,83 3-4 + 1,72 3-5 - 0,281 1-5 + 0,061 1-3
+ 0,213 1-1 + 0,149 1-2 - 0,151 1-4

72 cases used 32 cases contain missing values

Predictor Coef StDev T P
Constant -960,3 671,8 -1,43 0,158
5-2 229,7 155,7 1,48 0,146
5-1 315,1 195,4 1,61 0,112
5-3 -160,3 200,4 -0,80 0,427
5-4 -180,0 199,9 -0,90 0,372
5-5 136,6 171,3 0,80 0,429
3-3 -1,098 2,403 -0,46 0,649
3-1 -0,876 3,634 -0,24 0,810
3-2 -1,112 3,617 -0,31 0,760
3-4 -0,830 3,604 -0,23 0,819
3-5 1,716 2,359 0,73 0,470
1-5 -0,2806 0,1603 -1,75 0,085
1-3 0,0614 0,1933 0,32 0,752
1-1 0,2132 0,1805 1,18 0,243
1-2 0,1488 0,1832 0,81 0,420
1-4 -0,1515 0,1423 -1,06 0,292

S = 107,5 R-Sq = 71,5% R-Sq(adj) = 63,8%

Analysis of Variance

Source DF SS MS F P
Regression 15 1621454 108097 9,36 0,000
Residual Error 56 646915 11552
Total 71 2268368
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Appendix VI

Variable 1: Telecom Operator Stock Index
Variable 2: Nasdaq Telecom Stock Index
Variable 3: Telecom Bond Index
Variable 4: 1-Y European Government Bond
Variable 5: 5-Y European Government Bond
Variable 6: Spread 1-Y vs. 5-Y Eur. Gov. Bond

Correlations (Pearson)
(Correlations between individual predictors)

1-1 2-1 3-1 4-1 5-1
2-1 0,738

0,000

3-1 -0,773 -0,637
0,000 0,000

4-1 0,790 0,742 -0,624
0,000 0,000 0,000

5-1 0,687 0,606 -0,796 0,657
0,000 0,000 0,000 0,000

6-1 0,847 0,822 -0,810 0,776 0,776
0,000 0,000 0,000 0,000 0,000

Cell Contents: Correlation
P-Value
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Appendix VII

Interview Guide Credit Analysts

The purpose of this thesis is to identify and test relevant and available market
indicators for prediction of future market fluctuations on the network equipment
market. This in order to make it easier for subcontractors to be able to predict
and anticipate future market fluctuations.

We will investigate whether statistical relationships exist between certain chosen
indicators and actual demand by a subcontractor. What we are interested in from
you are suitable and relevant indicators to test.

The following questions will be discussed during the interview:

� How is the network equipment market structured?

� What controls demand by different types of participants in the market?

� What influences the willingness to invest by the mobile operators?

� What factors are the most important ones in a credit analysis of a mobile
operator? Network equipment supplier? Subcontractor?

� What does the future look like for the telecom sector? What factors will
be driving a possible rise within the sector?

� What do you consider to be relevant indicators for us to investigate?
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Appendix VIII

Interview Guide Subcontractors

The purpose of this thesis is to identify and test relevant and available market
indicators for prediction of future market fluctuations on the network equipment
market. This in order to make it easier for subcontractors to be able to predict
and anticipate future market fluctuations.

We will investigate whether statistical relationships exist between certain chosen
indicators and actual demand by a subcontractor. What we are interested in from
you are suitable and relevant indicators to test.

The following questions will be discussed during the interview:

� How is the network equipment market structured?

� What controls demand by different types of participants in the market?

� What influences the willingness to invest by the mobile operators?

� How do you receive the forecasts from the network equipment supplier?
How is the forecasting system constructed? To what extent is production
and operations dimensioned from the forecasts?

� What does the future look like for the telecom sector? What factors will
be driving a possible rise within the sector?

� What do you consider to be relevant indicators for us to investigate?
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Appendix IX

Interview Guide Network equipment supplier

The purpose of this thesis is to identify and test relevant and available market
indicators for prediction of future market fluctuations on the network equipment
market. This in order to make it easier for subcontractors to be able to predict
and anticipate future market fluctuations.

We will investigate whether statistical relationships exist between certain chosen
indicators and actual demand by a subcontractor. What we are interested in from
you are suitable and relevant indicators to test.

The following questions will be discussed during the interview:

� How is the network equipment market structured?

� What controls demand by different types of participants in the market?

� What influences the willingness to invest by the mobile operators?

� What does the future look like for the telecom sector? What factors will
be driving a possible rise within the sector?

� What do you consider to be relevant indicators for us to investigate?

� Where are you looking for information for input in your forecasting
process? What market signals are the most crucial ones?

� How is your forecasting process structured? Who is making the forecasts?
On which factors are they based? What judgements are made before the
forecasts are sent to subcontractors?
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Appendix X

Interview Guide Mobile Operators

The purpose of this thesis is to identify and test relevant and available market
indicators for prediction of future market fluctuations on the network equipment
market. This in order to make it easier for subcontractors to be able to predict
and anticipate future market fluctuations.

We will investigate whether statistical relationships exist between certain chosen
indicators and actual demand by a subcontractor. What we are interested in from
you are suitable and relevant indicators to test.

The following questions will be discussed during the interview:

� How is the network equipment market structured?

� What is determining your investment decisions?

� How do you finance your investments in network equipment?

� What controls demand for your services?

� What does the future look like for the telecom sector? What factors will
be driving a possible rise within the sector?

� What do you consider to be relevant indicators for us to investigate?

When do you believe new technologies as GPRS and 3G will have their
breakthroughs? What will determine the acceptance by the users of these new
technologies and the demand of the new services?


