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Executive summary 

The competitive climate in the B2B segment of the pharmaceutical industry is ever increasing. The 

number of patents reaching their expiration date will climb to new heights during the next three years. 

Along with this, government regulations have contributed to decreasing profit margins over the past 8-

10 year. Furthermore, the pharmaceutical industry has experienced a fundamental change in its nature 

and is suddenly seeing drops in growth rates, which were only last experienced since before the Sec-

ond World War. The need for a forecasting model that can predict fluctuations in the pharmaceutical 

sales has therefore never been greater. 

A review of existing theoretical and empirical contributions to the understanding of business cycles 

has been conducted, and key findings from these reviews have been implemented in a specially con-

structed model. Using this model as a foundation, several indicators from the macro-economy, various 

industries and the pharmaceutical industry itself have been analyzed with the purpose of exposing a 

forecasting potential.    

The thesis bases its selection of indicators on a thorough chronological review of both early and mod-

ern business cycle theory, as well as a profound understanding of methodological views that have 

helped define the criteria for the collection of data. This results in a broad spectrum of indicators, 

which is optimal according to several theorists that highlight diversity among the indicators as essen-

tial for forecasting. In order to get the most nuanced and complete view of the total business cycle 

fluctuations in the economy, more than 40 macroeconomic indicators were tested.   

A recurring argument is that no two industries are alike and that the selection, processing and interpre-

tation of relevant indicators cannot be done in a general fashion. In accordance with the chosen meth-

odology and on a trial and error basis, the selection of indicators was narrowed down and 22 indicators 

were selected to be included in the model.  

The model was constructed specifically to forecast fluctuations in the pharmaceutical retail sales in the 

United States. Based on the calculations of the MACD method, the indicators were all compared to a 

main indicator, which resulted in an insight into each indicator’s forecasting potential. It was quickly 

found that the standard of measure for forecasting, the Conference Board Leading Index, was not suit-

ed for the special nature of the pharmaceutical industry, which created a demand for a revised compo-

site index.  Such an index was constructed based on the analytical results of each indicator, which 

included lead/lag times, Cross Correlation Coefficient, standard deviation and number of false signals. 

There are carried out a robustness analysis which confirms the correlations found in the American 

economy, this can imply a general relationship which could be used by pharmaceutical companies in 

America.    
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1.	Introduction	

1.1	Motivation	
The motivation for writing the following thesis is based on the ambitions of two students with finan-

cial and, partly, strategic backgrounds, who wish to utilize the theories learnt through our studies in a 

practical setting. 

Strategic Forecasting fits perfectly into this setting, as it allows you to view an economy from the 

Macro level and from there, move down through the Meso level in order to view a business or an in-

dustry in its entirety. This provides several possibilities for applying practical analysis - especially 

models combing the two levels. 

Strategic Forecasting is a field of study receiving increasing focus from corporations and it continues 

to play a larger and larger role in corporate planning. Both international and national trade markets 

keep growing in complexity and there is an increasing demand for companies to tackle unforeseen 

challenges and perform under the most difficult circumstances. In this aspect, Strategic Forecasting 

serves as a powerful tool for companies, as it provides an insight into future tendencies in the markets, 

as well as potentially providing the company with a competitive advantage. 

It is especially this potential for improving and heightening a company’s performance that we find 

appealing about Strategic Forecasting. Furthermore, it is a subject that we believe will continue to 

receive increasing interest based on its large applicability. 

We find it interesting to create a starting point at the Macro level, where our theories can act as a 

foundation for a series of arguments that can be tested and analyzed through a quantitative model and 

then be projected down to the Meso-level, allowing us to conclude on the theories’ truthfulness. 

Our aim for this thesis is therefore not only to describe and formulate a series of ideas on the theoreti-

cal plane, but also to create a practical and real tool in the form of a quantitative model that can be 

utilized in the real world as a significant forecasting foundation. 
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1.2 Problem identification 

Several industries are experiencing rising turbulence, increasing demands and last, but not least, larger 

competition. Companies acting on the business-to-business (B2B) market are more frequently affected 

by fluctuating economic trends – more so than companies dealing on business-to-consumer (B2C) 

markets (Skousen M. , 1990). 

Companies on the B2B market are affected by several external factors, especially a growing interna-

tionalization that constantly blur the borders between countries and make it easier to navigate on mar-

kets located far from the headquarter of the corporation. Moreover, there is increasing focus on how 

corporations are performing on the financial markets and how they handle growing technology- and 

science development, environmental aspects, political regulation and lastly, the ever varying influence 

of business cycles (Duus, 1999), (Oxelheim, Wihlborg, & Zhang, 2008).  

Based on the above-mentioned, it is clear that those corporations acting on the B2B markets are gener-

ally exposed to higher uncertainty and in the times of financial crisis also experience greater turbu-

lence. These two factors combined, create a heightened urgency for a corporation to be able to foresee 

the future trends of the market, industry and the general economy it navigates in. By incorporating 

business cycles forecasting in corporation’s strategic forecasting and acting upon it, it is possible to 

achieve a potential competitive advantage. The pharmaceutical industry consists of few, but very large 

companies, which all sell exclusively to wholesales, some of which are drugstores. The number of 

pharmaceutical products sold without a prescription, also called ‘over the counter’ drugs, is increasing 

(Stone, 2014).  Since OTC drugs are sold to private consumers with varying budgets, the pharmaceuti-

cal industry finds itself exposed to business cycles to a much larger extent than earlier.   

There can be made plenty of arguments for the use of business cycle forecasting, and in more general 

terms strategic forecasting, as an analytical tool. So how come it isn’t being used on a more regular 

basis? Is it simply too difficult to apply under real life conditions?  

Or are the corporations too focused on short term results in order to satisfy demands on returns from 

investors – which undoubtedly ruin the long term strategic planning? (Bebchuk, 2013) (Bolton & 

Samama, 2012). There have been discussed numerous ways to encourage corporations to think more 

long term – for example the cancelation of quarterly earnings releases have been suggested, as well as 

the introduction of loyalty dividends that are paid to investors, who have held shares for a certain peri-

od of time. If long term investors are to be rewarded, the corporations need to increase their long term 

earnings, which will make tools like strategic forecasting even more useful and applicable. (Marginson 

et al., 2008)  
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1.3 Problem statement  

How, and to what extent, can pharmaceutical companies benefit from using Business Cycle Forecast-

ing? 

 

1.4 Research questions: 
 

Question 1: Does business cycle theory provide a theoretical framework for identifying economic var-

iables that can explain business cycles on both macro- and meso-level? 

 

Question 2: Based on a thorough understanding of the underlying theory and methodology, would it 

be possible to construct a quantitative model that excels at predicting business cycles of a specific 

industry?  

 

Question 3: Will the inclusion of industry-specific indicators and indicators from other comparable 

industries improve the business cycle forecasting of the pharmaceutical industry, compared to using 

the existing Conference Board Leading Economic Index consisting only of macroeconomic indicators? 

 

Question 4: Are the results found in Question 3 only applicable for the United States or is the same 

coherence present in France? 
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1.5 Thesis structure 

(1) The figure 1.5.1 provides an overview of how this thesis is structured. The first step in this thesis is 

the introductory section, which includes problem statement, research questions and delimitations.    

 

(2) The second section examines which methodological views have been used in empirical studies of 

business cycle forecast and which approach this thesis has chosen to follow. 

 

(3) The third section reviews and discusses the theoretical studies of business cycles over the past 200 

years, which includes a set of key outtakes that will be taken into consideration and used in the empir-

ical analysis.  

  

(4) The fourth section reviews the technical considerations of the analysis and how the technical anal-

ysis is implemented.  

 

(5) The fifth section consists of the main analysis, where the collected data is processed and presented. 

The analysis includes the creation of the composite index and comments on the usefulness of this.  

 

(6) The sixth section consists of a robustness analysis, where French indicators have been chosen 

based on the same criteria as the indicators used in the main analysis (5). This robustness analysis is 

included to test the reliability and validity of the results found in the main analysis. 

 

(7) The seventh section presents the findings this thesis has produced. 

 

(8) The eighth section concludes on the entire thesis. 

 

(9) The ninth section discusses what future research that could be conducted; this section is based on 

the experienced the authors have gained by writing this thesis. 
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Figure 1.5.1 
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1.6 Delimitation 

The main focus of this thesis is to test if there are any reoccurring lead indicators that can tell some-

thing about the spending patterns in the pharmaceutical industry. It’s not the purpose of this thesis to 

develop a strategic plan for a specific pharmaceutical company or for the industry.  

The companies are not analyzed individually, nor are the industry analyzed and there will be no judg-

ment of the health of this industry, or if growth and new markets entry are a good or bad idea. At-

tempts to reach a specific timeframe or optimal entry point are not done.  The quantitative analyzes 

conducted should not stand alone in a strategic decision making, but can be used combined with other 

indicators to plan production and sales of pharmaceutical products.  

The findings found in this thesis doesn’t necessary covers all aspects of the pharmaceutical sector, 

which is highly complex. Outliers like, outbreaks of diseases, starvation, pandemic situations among 

others are not analyzed and effect of these events are not dealt with.  

The academic debate concerning positive relationship (Rhyne, 1986) (Miller & Cardnial, 1994) (Brew 

& Hunt, 1999) (Delmar & Shane, 2003) or no significance relationship (Shrader, 1994) and (Pearce, 

1987) between performance and use of strategic performance will not be discussed. Further there will 

be no measurement of how companies preform when using strategic planning or strategic forecasting.   

This thesis will rely solely on quantitative methods and will not incorporate any qualitative models. 

The effect of patens and patens expiration which is mentioned in the problem identification are not 

analyzed in this thesis. The patent expiration challenge was included in the problem identification to 

emphasize the expected increased competition on the pharmaceutical market, which is part of pharma-

ceutical companies’ problems.      

It should be noted that the authors claim no instances of causality between one or more indicators. It is 

completely understood that even though two indicators follow the same pattern, it is not a foundation 

for claiming causality between the two. 
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2.	Methodology	

2.1 Methodological approach and world view 

A review of the existing methodological approaches will be presented in the following section. After 

the methodological section, a theoretical review will be conducted.    

In order to research and describe a subject in a fulfilling and objective fashion, a keen understanding 

of the dynamics of scientific research is a central requisite. By constructing and following a well-

ordered and thorough methodology, a scientific thesis can raise its empirical analysis by ensuring 

proper handling of data and encourage critical thoughts on the presumed contexts and correlations of 

the world. Furthermore, by constructing a proper methodology the writers can make central assump-

tions that are essential to the research subject and disregard irrelevant results.  

The field of methodology is defined be different world views, as described by (Ingebrigtsen, 1991) 

(Arbnor & Bjerke, 2009). Three world views are highlighted as the most central: 

 The analytical view 

 The systems view 

 The actors view 

All three views are ways of perceiving the world and interpreting assumptions and problems. Each 

differs from the others through basic differences in characteristics and presumptions (Arbnor & 

Bjerke, 2009). 

The analytical view is determined by having a strong sense of factuality – the world around us and the 

reality we move in consists of facts. Furthermore, this view states that problems can be divided into 

smaller problems, which are solved on their own and then joined up to solve the original problem, 

which derives to the world being summative.  

An alternative to this belief is the systemic view of the world, where everything is made from a variety 

of systems. The systems are viewed as “whole” and can therefore not be added together in a summa-

tive fashion. 

The last world view, the actors view, is defined by being more subjective than its two counterparts. In 

this view, the world is made up of different structures that are cared for and maintained by different 

actors, making the reality interactive. Interpretation and understanding are central concepts in this 

view as nothing is considered given, but everything needs to be analyzed thoroughly (Ingebrigtsen, 

1991), (Arbnor & Bjerke, 2009). 

 

The three views, along with their corresponding knowledge categories, can be expressed through the 

following diagram: 
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Figure 2.1 

 

The methodological and theoretic approach in the following paper is highly relatable to the analytical 

view. The nature of our data and empirical observations are to a great extend based on basic facts, 

which supports the reality of the analytical view. The facts will be analyzed and interpreted through 

statistical methods and models, which again, relates to the analytical research approach. Furthermore, 

we regard the economy, on a macro level, as an aggregate of a large pool of industries and households 

that combine in a summative fashion. This enables us to focus on a specific industry and analyze its 

correlations with other factors from the economy, from which we can make predictions about the fu-

ture of the specific industry. 

	

2.2 Research Paradigms 
The methodological views expressed in the previous paragraphs are all based on certain paradigms 

that are defined as the presumptions an individual holds about the environment he is in. The paradigm 

dictates the very core of the reality that is perceived and defines what constitutes as facts and evidence 

(Arbnor & Bjerke, 2009). In short, a paradigm is a world view, a general perspective, a way of break-

ing down the complexity of the real world (Patton, 1990) Furthermore, a paradigm helps the writer of 

an academic paper with defining knowledge and how to extract knowledge from available sources, as 
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well constructing the necessary questions needed for an adequate coverage of an academic subject 

(Dill & Romiszowski, 1997). 

There are two major philosophical lines of thought that are generally viewed as the most mainstream 

paradigms: Positivism and Post-positivism. Although sounding similar, the two doctrines have very 

little in common and represent two completely different ways of viewing the world. 

2.3 Philosophical Inquiry 

For Positivism, the observable world and reality is independent of the observers who reside in it. Also, 

the observations made of this reality are legible as scientific knowledge unless biased. 

For Post-positivism, the opposite is view as the truth. The world and reality is constructed by the ob-

servers who reside in it and it can therefore take a subjective form, since every observer can construct 

it individually, which also leads to varying realities and therefore no universal truth. Reality can grad-

ually grow to something rational and begin to resemble the “real” world as the constructor gains more 

experience and matures, however this only happens over time and is not a default.  

The philosophical approach of this thesis is firmly grounded in the Positivistic paradigm, which is only 

natural since it is highly reliant on empirical data and makes assumptions about the reuse of statistical 

analysis multiple times. For this to hold up, we have to assume that reality is an independent entity that 

functions without the involvement of outsiders and that data is continuous and of a static nature. If the 

empirical inputs are malleable and changes from one person to another, then the conclusions and as-

sumptions drawn from the analysis would be of little value and no solid statements could be made. 

Furthermore, Positivism is a great foundation for a well-structured methodology, which is one of the 

key requirements for replication and re-use of analytical models (Gill & Johnso, 2002). And precisely 

the ability to replicate methods from one industry to another or from one indicator to another is a cen-

tral concept throughout the analytical aspect of this thesis. 

2.4 Six categories of knowledge 
After having established the basic ideas of the surrounding world and how reality is observed, it be-

comes central to focus on the types of knowledge available to the scientific writer. 

As seen in the methodology map above, there are six categories of knowledge according to (Arbnor & 

Bjerke, 2009). Since this thesis founds itself on the analytical view of the world, there are only two 

categories of knowledge that are relevant and useful: Category one – reality as concrete and conform-

able to law from a structure independent of the observer – and category two – reality as a concrete 

determining process.  
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Category one knowledge shares many of the same assumptions about reality as the analytical view and 

maintains the notion of a strong factuality in the reality around us. Reality is concrete and the world 

around us is something perceivable and tangible (Arbnor & Bjerke, 2009). As stated in its description, 

the category one knowledge assumes that reality is independent of the observer, which enables the 

observer to make certain predictions about experiments performed in the reality. Hence, this kind of 

knowledge is normally associated with scientific experiments, where a series of strict assumptions and 

“natural laws” are assumed to apply to all variables, which gives them a predictive nature (Arbnor & 

Bjerke, 2009). The ability to make predictions and assumptions are vital concepts in the empirical 

analysis of this paper, however the lack of a concrete scientific experiment means that only applying 

category one knowledge would be inadequate.  

The second category of knowledge is therefore needed to complete the full spectrum of knowledge 

needed to accurately conduct the empirical analysis. This category shares many similar characteristics 

with the first category, yet differs through its ability to combine several concrete relations in a holistic 

way that may seem static in nature, but becomes dynamic through its various details (Arbnor & 

Bjerke, 2009). A correlation to the real world could be made by observing the often static-looking, 

continuous up and down turns of the economy, which are actually entirely dynamic in the business 

cycles when looking at a deeper level. Furthermore, category two knowledge express the interaction 

between individuals and the environment around them as a competitive relationship, where individuals 

often try to manipulate their surroundings and create competitive advantages. This world view is high-

ly relatable to the empirical analysis conducted later in the thesis, as the indicators described are all 

affected by business cycles created by competitive individuals in the economy trying to manipulate 

their surroundings. Because of the properties mentioned, category two knowledge is excellent at de-

scribing and handling time series data and statistical methods.  

Combining category one and two knowledge leads to a blend of knowledge that allows for predictions 

and also assumes certain conditions that are highly relatable to the real world. The knowledge created 

is of an explanatory nature, as seen in the diagram above.  

By utilizing both categories, the research approach leans towards a mix of the analytical and systemic 

view, which is in line with the general perception from researchers about the methodology of Strategic 

Forecasting – meaning that there is no clear-cut methodology doctrine provided (Duus H. , Strategic 

forecasting: theoretical development and, 2013). However, as described in an earlier paragraph, the 

empirical analysis of this thesis is highly reliant on the assumptions and conditions outlined by the 

analytical view – especially the summative property – which is critical since the end-product of the 

analysis is a summation of several smaller parts. This interferes with the systemic world view and 

leaves the analytic view as the only applicable methodological world view. 
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2.5 Research approach 
After having dealt with the choices of the primary methodological basis and knowledge categories in 

the paragraphs above, the researcher should focus on determining the research approach. Several re-

search approaches are available and applicable to the scientific writer, but the choice of approach 

should always reflect the chosen methodological paradigm and world view. 

(Arbnor & Bjerke, 2009) describe three types of research approaches: deductive, inductive and abduc-

tive reasoning. Deductive reasoning is the only approach that guarantees a conclusion - generally this 

conclusion is derived directly from the originally stated terms in the description of the problem. If the 

original assertions hold true, then, by default, the conclusion must also hold true. The most well-

known example of deductive reasoning is math. In math, a series of assertions are made and the fol-

lowing conclusion is directly defined by these assertions, making the reasoning deductive as a matter 

of logical necessity.  

Inductive reasoning also delivers the promise of a conclusion, however unlike with deductive reason-

ing, the conclusion is only a likely outcome, not a given fact. Inductive reasoning springs from obser-

vations made within a specific spectrum, which continues to generate a more general conclusion that 

is, as mentioned, only a likely outcome. Unlike the deductive conclusions, inductive conclusions are 

therefore not logical necessities, since inductive assertions are not guaranteed true. However, the as-

sertions are stated as compelling and relevant statements that are likely to hold true. Much academic 

work is based on inductive reasoning, where believable evidence is collected through data and litera-

ture searches, which come together to create a general hypothesis that can be used to explain the spe-

cific observations made. The fact that no conclusion is guaranteed is also one of the most defining 

features of scientific processes: even though all the early evidence point towards a certain conclusion, 

there is never a 100 % guarantee that the results will support the original hypothesis. 

The last of the research approaches is the abductive reasoning, which is defined by being based on 

more loosely evidence than its counterparts. Often times with this approach, researchers start out with 

incomplete or lacking observations that only allow for very speculative hypothesis, of which the most 

likely is chosen for a possible conclusion. Most day-to-day, impulsive decisions are abductive deci-

sions, since such decisions are often founded on incomplete data/knowledge, which is then use to 

make the most reasonable decision. As with the inductive approach, the abductive approach also gives 

foundation to much scientific work. The science is of another nature – often times much more specula-

tive and indecisive in its conclusions, however through trial and error, or further research, abductive 

reasoning can over time be developed into inductive reasoning, making it just as important as the other 

research approaches. 
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Throughout the following thesis, a combination of deductive and abductive reasoning is used to bring 

forth relevant problem statements and predictions about the results of the empirical analysis. A mix-

ture of the two is used since some parts are suited better by deductive reasoning, while others benefit 

more from abductive. 

Deductive reasoning has been used to formulate the preliminary problem statement, as well as the 

following research questions – all of them deductive because they were constructed on the basis of 

prior research performed by other scientific researchers that have already deemed the central concepts 

correct or incorrect (Saunders, Lewis, & Thornhill, 2009). However, this statement doesn’t completely 

hold true, since there is no guarantee for a conclusion just because the assertions are based on already 

confirmed research. The problem statement and research questions of this thesis make deductive 

claims in an abductive fashion, where the deductive logic is present, but a number of assumptions and 

predictions are made that won’t necessarily hold true. It has already been inferred by several research-

ers (Duus, 2013) and others) that there is a real basis for identifying leading, predicting tendencies in 

the cyclicality of the overall economy and utilizing them to predict the cyclical trends of specific in-

dustries. Even though the connection has been proven to exist – making it deductive – there is not 

absolute conclusion, since the exact tendencies have not been categorized yet. The research approach 

becomes abductive when trying to identify new indicators or tendencies that show the leading and 

predicting properties that are needed to reach the original conclusion stated by the earlier research. The 

research approach used to answer the problem statement and define the empirical analysis in this the-

sis can therefore best be described as a mixture of deductive and abductive reasoning. According to 

(Saunders, Lewis, & Thornhill, 2009) it can actually be beneficial to utilize both approaches since they 

complement each other in various ways – for example the mixture of objectivity and subjectivity. 

2.6 Research Design 
The following segment describes the methods used to answer the primary problem statement, as well 

as the underlying research questions. Furthermore, it highlights the data collecting process and also 

describes the quantitative models developed in excel. 

2.7 Secondary data 
When conducting an empirical analysis and basing it on quantitative models, it is extremely important 

that the underlying data is reliable and valid. The data used for the empirical analysis in this thesis is 

of secondary nature, as it is collected through the following third party databases:  

 Datastream 

Datastream is a privately owned database with a high reputation. It is used by both companies and 

researchers around the world.   
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 The U.S. Census Bureau  

The United States’ official statistical bureau, which monitors both population and economic develop-

ment.     

 OECD 

OECD (The Organization for Economic Co-operation and Development) is an organization that col-

lects and publishes economic data for a wide range of companies around the world.  

The databases listed above were all deemed reliable and truthful. 

The vast majority of the data was collected through DataStream, which gave access to a very large 

amount of raw data. However, DataStream collects many different kinds of data – some data series are 

indices, some are presented as percentages and others are plain, raw data. Furthermore, the data series 

also vary in time periods, where some go as far back as the early 1900s, while others only have a 10 

year history. These differences make collecting relevant and coherent data a challenge at times. De-

spite of this, it has been a top priority of this thesis to obtain a large and diversified base of data, but it 

cannot be guaranteed that further relevant data has not been overlooked. 

Because the data is collected from well-known and established databases, the quality of data is ensured 

by peer reviewing and is also pooled in a manageable fashion that allows for the data to be readily 

accessed. However, there are also disadvantages to secondary data, which includes limited access to 

certain data – e.g. monetary limitations, limited insight into the motivations of the data providers, and 

lastly, limited control over manipulation of data from data providers. Despite of these potential pit-

falls, the use of secondary data is still seen as an optimal and valid foundation for the empirical analy-

sis of this thesis. 

2.8 Case Study 
The use of case studies is an excellent way of connecting theoretic concepts with real life practical 

usage (Saunders, Lewis, & Thornhill, 2009). What is meant by case studies is a descriptive and/or 

explanatory analysis of a given event. A case study often gives the results from a real life perspective, 

instead of only the theoretical outcomes. This trait is highly useful for the empirical analysis of this 

thesis, as it is the aim of the paper to deliver a working forecasting model that is applicable in a real 

life scenario.  

(Yin, 2009) discusses the pros and cons of the case study approach, and mentions the often repeated 

criticism of case studies being too biased and unsystematic. It is a clear disadvantage that a case study 

can be manipulated and shifted towards a certain result by its creators, however, it strong efforts have 
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been made in this thesis to minimize biased results through a well-founded methodology and a reliable 

data foundation. 

2.9 Economic and industry perspective 
The justification behind choosing high-level indicators in the economy and amongst the industries is 

that the data available is simply better. There is seldom data available on individual companies and the 

data would be of a lesser quality because it would most likely be the company itself, delivering the 

data. By focusing on the trends of whole industries, the relative volatility of single companies gets 

evened out and allows for a more fair result (Shim, 2000). This meso-level approach also means that 

the analysis is applicable for a wide use, since it is not contained to a single company, but rather a 

whole industry. Furthermore, it delivers more useful results than looking at the economy in its entirety, 

as there will always be industries that react faster than others. By avoiding the macro-level it is possi-

ble to see more detailed business cycles amongst the industries and therefore make more accurate pre-

dictions on the specific industry that is being analysed (Niemara & Klein, 1994). This is especially 

relevant for the pharmaceutical industry, which has long been viewed as immune to business cycles, 

but is now showing cyclical trends in line with other similar consumer industries. Since there hasn’t 

been a history of volatility, there isn’t much ground for making a forecast model, which makes com-

parisons to other industries even more important. 

2.10 Multiple case study 
An approach of analysing multiple industries and various economic indicators has been chosen in or-

der to most correctly observe the business cycles over the last 20 years. A large amount of industries 

were needed because of the unique business cycle history of the pharmaceutical industry, where no 

real recessions had ever been present. Therefore it was necessary to observe as many industries as 

possible to see if any of them had matching business cycles to the pharmaceutical industry. Further-

more, a large number of cases for the empirical analysis will strengthen the analysis and minimize the 

risk of having outlier industries skew the results. Lastly, since the analysis is based on various differ-

ent industries, there is a higher chance of the results being applicable to other industries. 

The conditions for using the multiple cases method were outlined by (Niemara & Klein, 1994) (Duus 

H. , Strategic business market forecasting, 1999), among others, and stated that all industries are cycli-

cal to some extent, which supports the idea of analyzing several different industries and also further 

underlines the chance of the results of this thesis being applicable to other industries than the pharma-

ceutical. 

2.11 Data accessibility and creditability  
(Saunders, Lewis, & Thornhill, 2009) and the deductive research approach states that the data collect-

ed needs to meet certain criteria in regards to extent in order to be deemed valid. It is believed that the 
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data collected and used for the empirical analysis of this thesis holds a high creditability and validity, 

as it is collected from official and well-known databases. 

2.12 Empirical analysis 
The empirical analysis will take its foundation from the data and cases described above, and ultilize 

the quantitative models explained in the following section. As stated earlier, the data that has been 

collected is believed to hold a high level of reliability and validity, and it is therefore taken as a given 

that the results of the empirical analysis will hold true for any variation of similar data (Arbnor & 

Bjerke, 2009). In order to test this assumption, a robustness analysis is conducted after the main em-

pirical analysis, where alternative data is taken from the French economy and put through the same 

quantitative model as the primary data. It is assumed that this will generate similar results as the main 

analysis. 

Ultimately, the aim of the empirical analysis is to construct a viable forecast model that can predict the 

business cycles of the pharmaceutical industry based on trends in other industries and in the general 

economy.  

2.13 Quantitative models 
There are several quantitative models available for forecasting purposes, yet it can be difficult to navi-

gate amongst them and identify the most optimal for a specific use (Niemara & Klein, 1994). The 

thing to remember is that there is no clear-cut right or wrong model – everything depends on the cir-

cumstances surrounding the analysis, and different models deliver different insight into different areas 

(Niemara & Klein, 1994). For the specific purpose of studying forecasting on the meso-level - as this 

thesis does - (Duus H. , Strategic business market forecasting, 1999) argued that there is a need for a 

proper systematic method for conducting forecasting that is both easy to employ and can deliver relia-

ble results. 

Spurred on by this statement, this thesis employs the MACD-model in an attempt to create a viable 

method of forecasting for a specific industry based on knowledge gathered from other industries, as 

well as the economy as a whole. 

2.14 Qualitative models 
This thesis has chosen not to rely on qualitative models, even though it might produce a better and 

more complete result (Shim, 2000). The rationale behind this is to keep focus on the main point of the 

thesis: to construct a viable quantitative model that can be used to reliably forecast trends in the phar-

maceutical industry. 
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2.15 Method conclusion   

The research approach in this thesis leans towards a mix of the analytical and systemic view, which is 

in line with the general perception of researchers in the methodological field. There is no clear-cut 

methodological doctrine provided (Duus H. , Strategic forecasting: theoretical development and, 

2013). Everything depends on the circumstances surrounding the analysis, and different models deliv-

er different insight into different areas (Niemara & Klein, 1994). There are several quantitative models 

available for forecasting purposes, yet it can be difficult to navigate amongst them and identify the 

most optimal for a specific use (Niemara & Klein, 1994). 

A case study is chosen, because it is seen as an excellent way of connecting theoretic concepts with 

real life practical usage (Saunders, Lewis, & Thornhill, 2009). Often repeated criticism of case studies 

is that they have a tendency of being too biased and unsystematic (Yin, 2009). 

This thesis will test trends of a whole industry and not the relative volatility of single companies, 

which allows for a more fair result (Shim, 2000). Secondary data is used despite it disadvantages; lim-

ited access to certain data – e.g. monetary limitations, limited insight into the motivations of the data 

providers, and lastly, limited control over manipulation of data from data providers. Regardless of 

these potential pitfalls, the use of secondary data is still seen as an optimal and valid foundation for the 

empirical analysis of this thesis. 

This thesis has chosen not to rely on qualitative models, even though it might produce a better and 

more complete result (Shim, 2000). 
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3. Theory review 

Business cycle theory is the main focus of this thesis and most efforts will be devoted to reviewing 

business cycle forecasting. However, the thesis also finds it important to outline the development of 

strategic forecasting, which business cycle forecasting is included in.   

Strategic forecasting seeks to predict the uncertain nature of business trends through environmental 

scanning and external analysis. There are three main focus areas of strategic forecasting; the first re-

search focuses on analysis of the future. The second - strategic warning - focuses on the management 

system. Lastly, the third, strategic business cycle forecasting, focuses on business cycle analyses 

(Duus H. , Strategic forecasting: theoretical development and, 2013). The main focus of this thesis will 

be the third area; strategic business cycle forecasting, however, working within each research direction 

is often cross-disciplinary and none of the research directions are isolated. To understand the theoreti-

cal basis for strategic forecasting, it is important to understand by whom and how, the basic founda-

tions for this field are created. 

3.1 Forecasting 

A forecast is often required whenever an important decision is about to be made. It doesn’t matter 

what kind of decision it is, the managers or board members still needs to have the best premise to 

found their decision on. They need to forecast what the future would look like and what consequences 

their actions will have. The forecasting period can vary a lot. It depends on what decision is being 

made, but no matter if it is the purchase of a new machine or the entry on a new geographic market - 

forecasting is necessary. Traditional forecasting has evolved rapidly from being a manager’s past ex-

perience combined with his gut feeling, to being a completely different concept today. Today count-

less analysis, technologies and techniques are being used, and due to the increasing competitiveness, 

the value of acting fast, and therefore being a step ahead, is something every organization strives for.  

The McGraw-Hill Economics Department estimated that in 1947 approximately 20% of all US firms 

attempted forecasts over time spans of 3 years or longer, while about 90% did so in 1966 (Jantsch, 

1967). Since the 1960’s a lot of research has been conducted in the field of forecasting (Armstrong, 

1985), and this has led to the formation of the international Institute of Forecasters (1981).  

The ability to act or react to any given change is desirable for any firm and this ability increases rapid-

ly when you can predict when the change is coming.   

3.2 Long Range Forecast 
By planning ahead and taking future tendencies into account, now and by doing this you can plan for it 

now even through it will not happen for the next 20-30 years. 
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A report published by (Gordon & Helmer-Hirschberg, 1964) was described as an experimental trend-

predicting exercise covering a period as far as 50 years into the future.   

Gordon and Helmer explained that forecasting is used as a sense of mapping out possible futures, as 

apart from predicting a single future. Their interest lay in assessing the direction of long-range trends, 

especially in science and technology. Although their focus differs from the subject of this thesis, their 

methods and thoughts are still useful and applicable. It’s important to emphasize that the objective is 

not to predict the unexpected or unanticipated breakthroughs, but to narrow down and predict some 

possible futures that can be extrapolated from the present. (Gordon & Helmer-Hirschberg, 1964). 

3.3 Definitions 

Planning and forecasting are two concepts often confused with each other. It is important to know the 

exact difference between the two. 

Planning: often confused with forecasting, but typically when planning is conducted, you are dealing 

with something that you can control. For example, you plan to produce more units of computers next 

year. Planning is often used to set a target within the organization (Armstrong, 1985) 

Forecasting: Is often regarded as the same as predicting. Forecast is concerned with determining what 

the future will look like, rather than what it should look like. The latter is the job of planning. The 

forecast is an input to the planning model. (Armstrong, 1985). Forecasting is often described as a tool 

whose purpose is not to accurately predict the future, but to deliver some inputs to how future devel-

opment most likely will play out, given some level of uncertainty. (Jain & Malehorn, 2005) 

3.4 Formal Planning  

Formal planning is the most often used form of planning for most companies. As its name implies, it 

involves a stringent form of charting a plan for the future that is written down and followed closely – 

i.e. a corporate strategy.  

The focus of formal planning was evaluated by (Ringbaak, 1972) in an unpublished survey in 1968 

and 1977. Ringbaak concluded that it can be valuable for a company to conduct formal planning. 

Ringbaak evaluated how widely used Formal Planning was and studied which five common errors 

were made, when companies tried to implement Formal Planning: Firstly, corporate planning was not 

being integrated with the rest of the company’s management. Second, the management lacks under-

standing of certain dimensions of planning, such as alternative strategies, exclusion or alternative 

courses of action. Third, the planning process has been delegated to a staff planning department or 

other department with specific operational focus. Fourth, often too much change is introduced in a 
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formal planning process. Fifth, an excessive detail focus, which distract and removes focus from the 

main purpose of formal planning (Ringbaak, 1972). 

The early literature of formal planning seemed to lean towards that the “unit of analysis is fixed”. The 

focus of this planning process was typically extrapolative forecasting of future firm performance. This 

was due to the steady business environment during the 1960s. During the more turbulent 1970s and 

1980s, focus on planning concepts and models such as portfolio and policy analytic techniques gained 

ground and was developed among others by (Day, 1977), (Hussey, 1978). The focus was now turned 

towards the changes that happen to the company, products and market and hereby the adjective strate-

gic was introduced. (Capon & Hulbert, 1985)  

3.5 Strategic Forecasting 

The first to use the term Strategic Forecasting was (Capon & Hulbert, 1985), who combined Strategic 

Planning with Forecasting. Both Forecasting and Strategic Planning had, according to Capon and Hul-

bert, some characteristics that were highly useful and which contributed positively to the firms, but 

also a number of disadvantages that will be touched upon later.    

3.6 Strategic Planning 
Capon and Hulbert experienced a firm-internal focus when firms carried out strategic planning or ana-

lyzing in general, for example: “How are we performing in specific sub-units” or “how can we cut cost 

in specific sectors”. The new insights by (Capon & Hulbert, 1985) started shifting focus towards the 

external environment when doing Strategic Planning. To ensure external focus, there were some as-

sumptions made by the firms that needed to be reevaluated. Most critical incorrect assumption was 

that the firm can only react to the environmental changes. If this were true, firms had no interest in 

analyzing external environment, because they would not be able to act upon it.  

Another important point is that Strategic Planning is developed from Formal Planning, which often is 

based on simple extrapolative forecasting of future firm performance financial planning (Capon & 

Hulbert, 1985). This linear cohesion between past performance and future performance was viewed as 

an Achilles heel, as the 1970’s and 1980’s became still more turbulent times.  

(Lorange, 1982) found the strategic planning system promising as a management tool and there was 

expressed confidence that it could lay the foundation for competitive advantages. Lorange did, howev-

er, find it difficult to conduct systematic research to evaluate the implantation of this theory in the 

companies. First problem is the tailor-made system developed for each company, which according to 

the theory is necessary. Secondly, it is difficult to come up with effectiveness criteria to distinguish 

between successful and less successful implementations. Lorange argued that corporate financial per-

formance is not the right measurement, given that most strategic decisions has long term perspective. 
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Third, due to the ever-changing environment for each company, there will not be a static result regard-

ing the strategic planning system’s worth (Lorange, 1982).      

3.7 Forecasting 

A similar assumption in the field of forecasting that needed reconsideration was the one-dimensional 

level of analysis of the firm as a single product, which leads to an implicit and incorrect assumption 

that the firm is stuck with the environment, which currently impinges upon it (Capon & Hulbert, 

1985). 

Capon and Hulbert stress that diversification is not only possible, but more a necessity. And that there 

should be calculated with as many outcomes as possible to ensure the best solution for the firm. It was 

argued that geographical, technological, customer type, product application, industry and so forth were 

not limitations, but options that could lead to an advantage. Earlier strategies used to argue for the 

development of competitive advantages by only looking at what were the firm’s forces in the current 

environment, assuming that the environment was stable and non-developing or changing; Capon & 

Hulbert argued that destabilization could be an advantage for a firm, if they lead or predicted the de-

stabilization;     

“The firm must identify a set of strategic options and investigate the results of implementing a feasible 

subset for them. The forecasting job here is again of the “what if” variety, but involves both environ-

mental and strategic change. Feasible moves, in other words shift from a passive to an active posture 

with respect to its environment indeed, it can be argued that a key purpose of strategy is to destabilize 

the environment, for example to develop new technology, to lobby for changes in regulation, to devel-

op new sources of supply…in an attempt to gain competitive advantage” (Capon & Hulbert, 1985)  

Furthermore, by divestiture, abandonment or other means, the firm can exit from those environments 

which it deems to be too hostile and in which it fails to achieve an acceptable level of profitability. 

(Capon & Hulbert, 1985) 

3.8 The combination of Forecasting and Strategic Planning 

Capon and Hulbert starts with establishing a new set of assumptions that address the strategic plan-

ning/forecasting problem: 

1. Some environmental factors will be more likely to change than others and may be more criti-

cal in their impact on the firm than others. 

2. The impact of environmental turbulence on the firm is not necessarily negative. 
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3. Many environmental factors may be beyond the firm’s control. However the firm may through 

its various strategic moves, actively be able to affect certain key environmental factors 

(Ackoff, 1981). 

4. The firm is able to select the environment in which it operates.  

By these assumptions, Capon and Hulbert wanted to distance themselves from operational forecasting, 

which they described as forecasting that tries to predict the results of a set of predetermined strategic 

actions in an existing environmental structure (Capon and Hulbert 1985, p. 129). Instead they argued 

that forecasting efforts must begin to shift towards changes in the very elements that in the past have 

been treated as unchanging. Having set these new assumptions on how to tackle environment fluctua-

tions, Capon and Hulbert set three key objectives that must be implemented when using a strategic 

forecasting system: 

1) Identify which environment is most critical to the firm, such as customer base, suppliers, 

competitors, and just as important; legal, regulatory, unions and stockholders. Analysis of this 

sort will be subjective and highly quantitative, such as identifying the political or regulatory 

influence on the specific markets and branches, or to predict future competitors and their ac-

tions.  

2) Key environmental factors must be forecasted. 

3) Conditional forecasts are to be made for alternative strategic options.    

After performing this environment analysis, the firm can evaluate if they are satisfied with their posi-

tion in the environment - both now, as well as in the future. If they are satisfied, the firm must develop 

a strategy that seeks to stabilize the environment. If they are not satisfied, the firm must seek to desta-

bilize aspects of the environment. More extreme changes might include geographic expansion to dif-

ferent national or even international environments.  

To ensure that Strategic Forecasting is used in the right way, Capon and Hulbert ends their article by 

summarizing some key elements of where Strategic Forecasting can be used and where it cannot: 

‐ To succeed with Strategic Forecasting, long-term time horizons must be applied. Long-term 

can vary a lot from branch to branch - it can go from just a few months for some service busi-

nesses, to as long as 15 years for a major capital goods manufacturer. 

  

‐ These forecasts of different strategic decision should be used as “what if” forecasts, not fu-

tures that the firm expects to happen, but futures that the firm would expect to happen condi-

tional on some sort of strategic actions.  
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‐ Both qualitative and quantitative analyses that are used in Strategic Forecasting demand a 

large database of both social and technological forecasting. Demographic change, technology 

development, competitor analyses and many more must be conducted for each of the strategies 

proposed. 

 

‐ It is important to emphasis that a high level of accuracy in Strategic Forecasting is both un-

likely to be obtained and unnecessary to achieve. In other words, it is not important whether 

the oil price declines in nine or ten years. It is important to know how to act when it happens. 

This can lead to a review of how the production is conducted, and a lot of questions can ap-

pear; should we build a new construction facility? Should we shift to nuclear power? Or gas? 

3.9 Business cycle analysis in strategic forecasting  

This short introduction to how strategic forecasting has evolved it is clear that business cycle theory is 

a natural part of strategic forecasting. Strategic forecasting have a large focus devoted to analyzing the 

environment of the company. This includes observed how the overall economy is performing and how 

the specific industry the company are part of, is affected by business cycles. Strategic forecasting em-

phasize that many environmental factors may be beyond the firm’s control. However the firm may 

through its various strategic moves, actively be able to affect certain key environmental factors 

(Ackoff, 1981).  This includes business cycle forecasting were each company has no control, but can 

benefit for reacting upon the changing environment.  This thesis will not devote more attention to stra-

tegic forecasting, but found this introduction important. Business cycle theory will now be reviewed 

thoroughly.   

3.10 Business Cycle Forecast    

The idea of a business cycle is not new. For several centuries, prophecies of how a business cycle oc-

curs, when it occurs, the length and the impact of the business cycles have been discused, tested and 

tried many times. The following segment will summarize the academic development of business cy-

cles from the beginning of the 19th century up to present day. The theories behind these business cy-

cles mostly originate from more general economic theories at different time periods.  

Many factors, such as political environment and economic condition, affect both academic research 

and policymaking. This has been the case historically and is still today (Skousen M. A., 2009). Figure 

3.10 gives a list of business cycles theories this thesis will review. 
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   Figure 3.10 

 

3.11 Trade depressions 
Cycles of many sorts have been analyzed and descripted for many years, especially when trying to 

explain crises. In UK (Hales) described his observations in “A Discourse of the Common Weal of This 

Realm of England” in the 16th century. He described how turning peasants from the land resulted in 

widespread poverty and rise of food prices in England. Workers demanded more salary to meet these 

higher prices, but employers could not support their workers, therefore the workers lost their job. Be-

cause of this, Hales saw it as a consequence that houses, streets, highways etc. did not get maintained 

properly. Prices on food rose, which resulted in fewer and fewer UK citizens, could afford to buy 

food. Hales observed that there were two reasons to blame for this development: first, lower produc-

tion of food, driving prices of the remaining food up. Secondly, debasement of the English currency 

caused the prices of foreign goods to rise. As a solution Hales offered a mercantilist policy, which 

included these advices: produce at home, buy as little as possible abroad, and sell as much as you can 

abroad. (ZERA, 2013). This mercantilist view was shared by several other scholars at the time, here 

amongst (Misselden, 1622). 
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3.12 Malthus 1798 
A very famous essay by (Malthus, 1798) was his “An Essay on the Principle of Population” from 

1798. In this Malthus argue that population will grow faster than the ability to develop resources. This 

will lead to a recurring cycle, where societies will rise and grow, after which they will fall, leading to 

hunger and death among lower classes.     

"Yet in all societies, even those that are most vicious, the tendency to a virtuous attachment is so 

strong that there is a constant effort towards an increase of population. This constant effort as con-

stantly tends to subject the lower classes of the society to distress and to prevent any great permanent 

amelioration of their condition" (Malthus, 1798)(p.9). 

This rather dramatic theory gained a lot of attention and has been brought up many times since it was 

published.  Without going into details with his theory; the headline of the aftermath is that Malthus 

lived in a time with very little technological progress and therefore underestimated the effect of such. 

When the industrial revolution followed it showed that technological development can maintain stabil-

ity as well as cause cyclicality in itself (Knopp, 2010).  

 

3.13 Sismondi 1819 

The first to address business cycles and discuss them was (Owen, 1817) and (Sismondi, 1819), whom 

with the article “New Principles of Political Economy” argued that business cycles can occur without 

the present of external events such as a war. At the time, the most recognized economic theory regard-

ing business cycles was the theory “economic equilibrium”. This theory states that demand and supply 

should be at equilibrium and that only an external event, such as war or outbreak of disease, can create 

disequilibrium and hereby crisis in the economy. Sismondi didn’t agree and his theory was proven 

under the big financial crisis in the UK in 1825. The crisis that (Neal, 1998) describes in his “The Fi-

nancial Crisis of 1825 and the Restructuring of the British Financial System” occurred at a time where 

there were no war or external events to blame the crisis on. The crisis was provoked by a speculative 

boom, followed by widespread bankruptcies and unemployment. 73 out of the 770 banks in England 

and even three out of the 36 in Scotland collapsed (Kindleberger, 1984). This was the first crisis that 

took place in peacetime. 

3.14 Jevons 1878 

A broad number of researchers during the 19th century searched for different kinds of external input 

that would influence the timing and level of a business cycle, trying to proof that crises in the econo-

my might not be random events. (Jevons, 1878), among others, did a minor study on how sunspots 

influence the weather, which again influences the harvest. His hypothesis was that dramatic change in 
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output of crops would lead to economic change. He found that sunny weather had a small, but signifi-

cant impact on stock returns, probably due to its impact on trader’s moods (Hirshleifer & Shumway, 

2003).  Today, this theory does not get much attention, but it is one of the earliest attempts to show 

how expectations might affect behavior without any real change having occurred (Knopp, 2010).    

3.15 Hobson 1889 

Hobson and a famous businessman/mountain climber named Albert F. Mummery developed their 

theory of underconsumption in the middle of a big crisis.  The theory of underconsumption was not 

original at the time - the theory goes back to Laffemas, who wrote about this issue in 1598 (Heckscher, 

1937). Hobson’s theory actually inspired the development of Keynesian economics and the theory of 

aggregate demand after the 1930s. The theory argues that rising income in a society will lead to aggre-

gate supply outgrowing aggregate demand. Hobson argue that when income rises, then the marginal 

propensity to consumer (MPC) falls. This is because people with increasing income spend a lower 

percentage of their income on consumption, compared to people with a lower and stagnating income. 

To avoid excess production, this would lead to a cut in production, where after income would fall and 

MPC would rise. This cycle will continue to happen over and over again.        

 

3.16 Wicksell 1898 

“If it were in our power to regulate completely the price system of the future, the ideal position … 

would undoubtedly be one in which, without interfering with the inevitable variations in the relative 

process of commodities the general average level of money prices … would be perfectly invariable 

and stable.” (Wicksell, Interest and Prices, 1898)  

Wicksell’s contribution to the literature inspired several scholars and in 1898 he was among the first to 

discuss investment theories. His foresight is described by (Woodford, 2003) in his work “Interest and 

Prices”, which is inspired by Wicksell’s title from 1898 “The Influence of the Rate of Interest on Pric-

es”. He is also noted for using the interest rate to maintain price stability and made the following 

statement: 

“But once the idea has been accepted that the central bank can vary the overnight interest rate with-

out ever having to vary the size of this return spread, the functioning of the system no longer depends 

on the existence of a clearing demand.” (Woodford, 2003, s. 32)     

3.17 Mitchell 1913 and 1927 

Mitchell was a highly influential economist, who started to study business cycles in the very beginning 

of his academic carrier and continued on this topic for the rest of his life. Mitchell had a very pragmat-
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ic approach in contrast to (Moore, 1914) and (Fisher, 1923), who both started with a hypothesis and 

went looking for evidence to support it. The preface of his book “Business Cycles” (1913) can be seen 

below. 

 

“This book offers an analytic description of the complicated processes by which seasons of business 

prosperity, crisis, depression, and revival come about in the modern world. The materials used consist 

chiefly of market reports and statistics concerning the business cycles which have run their course 

since 1890 in the United States, England, Germany and France.” 

 

The first chapter of Business Cycles starts with a review of 13 theories that were relevant at the time 

and concludes that “all are plausible”. Mitchell’s main focus was to detect what caused business cy-

cles, which lead him to focus on profit margin theories. He argued that during bull markets, profit 

margins are rising, companies sell more goods, their inventory is shrinking and their capital is better 

utilized. Second, cartels among suppliers tend to fall apart during recessions, so the beginning of ex-

pansions should be characterized by lower prices. (Knopp, 2010, s. 29) Companies will use this as an 

advantage and seek an even higher profit margin and will therefore launch investments. Investments 

will lack capacity and as a result, the implementation will take place after the peak of the cycle, which 

makes it hard to reverse the investment. From profit margin theory the following key points are learnt: 

first, the cause of expectations is the quest for profits, and this quest is the driving force of business 

cycles. Secondly, imperfect competitive markets can have a large influence on economic trends and 

cyclicality (Niemara & Klein, 1994). 

3.18 Long Wave Theory  
Long wave theories were proposed by Russian economist Nikolai Kondratiev in 1922. Kondratiev 

argued that economists had been focusing too much on short term fluctuations. Kondratiev’s point was 

that big business cycles lasted for about 50 years. His theories was published in Germany and won 

some recognition until Keynes’ theories gained support a few years later. American economist 

Schumpeter engages in the discussion of long wave theory and explains that it is technological ad-

vances and a high number of innovations that could account for these waves of growth. For example, a 

new technological intervention that is superior to previous technologies. This new invention will ena-

ble growth and will keep contributing to growth until the benefits from the new technology is exhaust-

ed. Decreasing growth or even recession occurs when resources are drawn from established production 

processes into emerging processes (Knopp, 2010). 



33 
 

3.19 The Classical Model 

The Scottish economist Adam Smith and French economist Jean-Baptiste Say both contributed to the 

classical economic theory. In its most simple form, it can be described as followed: an increase in out-

put will lead to an increase in spending. This perception was acknowledged by most other economists 

at the time (Skousen M. A., 2009). The strong output focus led to economists believing that output 

could only be changed by outside forces, and was otherwise constant. Three of these factors are men-

tioned by (Knopp, 2010): firstly, quantity of labor, secondly, quantity of capital and thirdly, technolo-

gy. Quantity of labor can vary a lot due to certain events, for example epidemic or war, but besides 

that, these factors are mostly influenced by government policy. Change in taxation or regulation will 

affect the marginal cost of capital and labor, and hereby also affect output. Technology is also affected 

by a change in taxation or regulation, because a weaker incentive to invest in new technology will 

diminish output and growth opportunities. The theory of aggregate supply can only be affected by 

permanent shocks. These correlations, combined with the theory saying that prices has no influence on 

output, lead Adam Smith and other classical economists  to assume a vertical supply curve. The quan-

tity theory of money states that money stock plus the velocity of money equals the aggregate price 

level times aggregate output. The vertical supply curve makes the output fixed; hence any change to 

the money supply or the velocity of money will be absorbed by prices (Knopp, 2010).      

Business cycles were not recognized and proof of outside forces was found each time a recession oc-

curred. Three cornerstone assumptions of classical economics are; Perfect competition and flexibility 

in all market. This implies full transparency, as well as all players in the market must have perfect 

information and that prices and wages can adopt any change and are completely flexible. The second 

assumption is that decisions are made for the real value only. This means that monetary policies or a 

monetary change has no impact on the decision making and hereby no effect on real variables (Knopp, 

2010). Third, all players in the market has the same preferences and same behavior. Combining the 

three assumptions and each individual in the economy aggregated will equals the total economy. 

Hence, classical economics make no distinction between macroeconomics and microeconomics 

(Knopp, 2010). 

The classical model was challenged in the beginning of the 20th century by many economists and es-

pecially three assumptions were criticized. After 1st world war, it was clear that the assumption that 

cyclicality could only be caused by the supply side, was not right. During the great depression it was 

astoundingly clear that prices and wages was not perfectly flexible. Furthermore, it was clear that to 

avoid a worsening of a downturn in the financial system, monetary influence had be taking into ac-

count (Knopp, 2010). 
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3.20 Keynesian Model 

John Keynes’ book “The General Theory of Employment, Interest, and Money” from 1936, had influ-

ence on many economists in the following decades. Highlights of Keynes’ theory were: 

o Production is determined by the demand side, not supply side.    

o Price on labor is not flexible enough, in other words: it cannot be solved by market forces 

alone. 

o There is coherence between income and consumption, which can lead to changes in produc-

tion and employment. 

o The government should conduct an expansionary fiscal policy during recessions. 

o Future expectations by stakeholders in the financial sectors influence consumption and in-

vestment levels.        

After the Second World War, Keynes’ ideals quickly spread and reached worldwide recognition, and 

made him the most influential economist and policymaker till this day (Niemara & Klein, 1994). 

Where classical economist focused on the supply side, Keynes changed the focus to the demand side 

as the determining factor in macro-economics. Keynes also made the important distinction between 

microeconomic and macroeconomic (Knopp, 2010), the separation of these two different branches 

brought conclusions that were different from classical economists. Classical Economic perceived the 

aggregate microeconomics as the macroeconomic due to the assumptions of perfect competition, equal 

preferences and complete flexibility in the market. 

Keynes’ theories in general draws a lot from the underconsumption theories, but are more successful 

in getting across the message of why it is primarily aggregate demand that determines business cycles 

(Skousen M. A., 2009). Underconsumption theory does not state a solution to the problem, so when 

Keynes suggested a solution it drew attention (Niemara & Klein, 1994). A key argument by classical 

economists is that wages and prices are flexible and will quickly find equilibrium by themselves. 

Keynes offered a different theory: he argued that wages will be sticky and react slower than classical 

economists propose. Workers will compare their salary to the workers next to them, and hereby the 

adjusting time is slowed. Before workers will accept a wage reduction, the falling price level can result 

in unemployment. (Knopp, 2010).    

As mentioned in the beginning of this section, Keynes is recognized as one of the founders of the 

modern understanding of macroeconomics. It was in part because of the separation from microeco-

nomic and in part because of the comprehensive work and well thought-out coherence of his theories 

that gave him this recognition. He did however agree with classical economist to some extent. He also 

believed that an economy’s total output is determined by its labor and capital stocks, and technological 
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development. He stated that his general theory is easier to understand under the assumptions that 

short-period expectations are always fulfilled, which means that producers’ output always reaches the 

maximum of its potential. Keynes assumed the following factors to be fixed: (1) the existing level of 

technology (2) capital and labor (3) the existing propensity to consume or save out of income and (4) 

the expectations of the return on newly produced investment.  

The aggregate supply function is the producers’ short-period expectations of what level of production 

and employment will be the most profitable. Let Z be the aggregate supply price of the output from 

employing N men. Their relationship is called the aggregate supply function. (Keynes, 1936) 

The aggregate demand function delivered some new thoughts compared to classical economic models. 

It did not rely on the quantity theory of money to explain aggregate demand. The Demand function 

consisted of the sectorial demand of the consumption function for goods and services for households 

and the demand for newly produced capital by investors (Keynes, 1936).   

Figure 3.20 - "The Principle of Effective Demand”, Keynes (1936) 

 

The main source of aggregate demand instability is, according to Keynes, fluctuations in investment 

demand (Knopp, 2010). Keynes stated that it is this instability in investment demand that causes the 

economy to miss out on full employment, which is the first reason to a slowing of the economy and 

hereby the start of a business cycle (Niemara & Klein, 1994). Keynes said that savings does not need 

to equals investments. By making this statement, he also dismissed Say’s law. According to Keynes 

aggregate demand and aggregate supply can differ from each other, and investment demand is more 
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affected by expectations than savings (Arnold, 2002). This assessment of Say’s law was later criticized 

and today it is accepted that Keynes misinterpreted it (Skousen M. A., 2009). 

Keynes model is driven by expectations. If the demand falls, the investment demands will fall as well, 

which will lead to lower investment activity and lower prices on investments products, such as stocks 

obligations, real estate etc. This is a typical start of a recession - it all comes back to what the excep-

tions is to the demand and supply aggregates. After the stocks falls, consumers will decrease their 

spending, which will yield even worse results on the order-books of companies and cause investments 

to decrease even further. After a period of time where this behavior repeats itself, the price of goods 

will also begin to fall, and since wages are sticky and do not decline at the same pace as prices, com-

panies will be forced to lay off workers. This will lead to a drop in income, which will lead to a further 

drop in sales of goods and later a drop in investments, which will give the cycle even more momentum 

(Knopp, 2010).  

Keynes solution to this cycle was to introduce government interference. This has been used as a reoc-

curring remedy ever since: an increase in government spending during crises is used to stimulate ag-

gregate demand. A stabilization of demand is set to restore the confidence and slow the effects of the 

cycle. Keynes did not believe that business cycles could be stopped by monetary policy; financial pol-

icy was the preferred weapon. Keynes did simply not believe in the effect of lowering the interest rate 

and the following increase in money supply. He argued that during a recession, companies, consumers 

and banks would be more likely to hold on to both existing cash, but also any extra cash given. This 

results in no immediate impact on spending, even though an increase in money supply is achieved and 

therefore has little ability to restore confidence (Knopp, 2010).   

Keynes’ introduction of government as a valve both during recession and expansion is still used these 

days. The means and tools that are used have been changed, but the effect is the same. After the Credit 

Crisis, The US Central Bank has on several occasions introduced stimulus packages to kick-start the 

economy – every time in a Keynesian spirit.   

“The Fed’s effort “not only helps strengthen the US economic recovery, but by boosting US spending 

and growth it has the effect of helping support the global economy as well”  

Mr. Bernanke former FED chief in 2012 (Times, 2012) 

The huge differences between John Keynes and his nemesis Friedrich Hayek comes down to whether 

or not the government should interfere during a recession. Keynes argued that to put the jobless back 

to work, governments could and should intervene in the market, while Hayek insisted that a govern-

ment intervention would delay the day of reckoning. (Wapshott, 2011). The debate between the two 
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schools still takes place; President Barack Obama did in 2008 and 2011 argue for a giant fiscal stimu-

lus, which is much in Keynes spirit, where Governor Mitt Romney advocated for an approach like 

Hayek and did not support a bailout of the automobile industry, when it was in trouble in the latest 

crisis (Mariotti, 2012).  

3.21 Neo-Keynesians Model 

Keynes introduced most of his theories in the 1930’s, and most of his work was developed with empir-

ical evidence from the great depression in 1929-1939. The Second World War followed as an excep-

tional event and Keynes died in 1946. Most of his assumptions and conclusions were therefore drawn 

from observations made during this crisis. Recent work by (Reinhart & Rogoff, 2008) looks at every 

crisis since Second World War, and proofs that every crisis has different prerequisites. As a natural 

consequence of changing and new economic characteristics and prerequisites, alternative interpreta-

tions of Keynes’ work have emerged. Due to the large stock crash in 1929, which in part set off the 

great depression, Keynes was highly devoted to analyzing the investment fluctuations because he 

strongly believed it was the main catalyst of the crisis. The extraordinary event of the bank-run made 

Keynes conclude that the market could not regulate itself.  

Neo-Keynesians have mostly focused on Keynes’ work with microeconomics - an area where Keynes 

largely failed (Zarnowitz, Consensus and Uncertainty in Economic Prediction, 1992), (Hazlitt, 1959). 

Respected scholars like (Simons), (Schumpeter), (Robertson), (Pigou) and especially (Hayek F. A., 

1931), were all highly critical and insightful about fundamental errors in Keynes’s ideas.  

One of the most famous Neo-Keynesians was John Hicks, who is famous for developing the IS/LM 

model in 1937. He changed the idea of Keynes’ sticky prices, which caused the model to only be reli-

able in the very short run. Hicks’ model used Keynes’ aggregate demand model to test how business 

cycles can arise from shocks. Hicks focused on consumption volatility as the primary source of busi-

ness cycles, where Keynes was most focused on investment fluctuations. Keynes focuses on fiscal 

policy instead of monetary policy, where Neo-Keynesians see the benefits of monetary policy (Arnold, 

2002). This work was mainly developed by Arthur Philips, who argued for a negative relationship 

between unemployment and inflation, which could be used to keep unemployment down (Knopp, 

2010).  

Neo-Keynesians’ most important contribution to economic theory is the notion that business cycles 

arise from the demand side (Arnold, 2002). Neo-Keynesians thought that government and central 

banks could help to stabilize the fluctuations of the aggregate demand. Several of Keynes’ critics that 

advocated against Keynes in the 1930’s, changed opinion. Among these turned scholars was Alvin 
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Hansen that ended up defending Keynesian economics in the United States in the 1950s and 1960s 

(Ebeling, 2004).   

By the 1960s, Keynes’ theories had won massive support and were implemented in US government. In 

December 1965, almost 20 years after Keynes’ death, he was on the cover of Time Magazine with the 

surprising quote by Friedman “We Are All Keynesian Now”.  

Picture 3.21 - The cover of Time Magazine 31th December 1965 (Time, 2014) 

 

Later Friedman disclosed that the full quote was “in one sense we are all Keynesians now; in another, 

no one is a Keynesian any longer…We all use the Keynesian language and apparatus; none of us any 

longer accepts the initial Keynesian conclusions” (Friedman, The Role of Monetary Policy, 1968).  

Even through Friedman and other monetarists try to distance themselves from Keynes, economists like 

(Winston & Kim, 1974) saw Friedman’s monetary theory as an extension of the ideas commonly asso-

ciated with Keynes. 

3.22 New Classical Economic Model  

Stagnation during the 1970s was the offspring of several different new theoretical directions; however 

they all had something in common according to (Stein, 1981). Keynesians, monetarists and new clas-

sical economists agree that the steady-state rate of inflation is closely related to the growth in the mon-

ey supply and that monetary policy cannot affect the equilibrium rate of unemployment.  
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The reason why these theories won ground during the recession was massive stagnation in a time 

where both unemployment and inflation were high at the same time. This was due to rising oil prices 

in the US caused by an OPEC oil embargo. This combination of high inflation and high unemploy-

ment should not be possible during longer periods of time according to original Phillips Curve 

(Robert, 1995). Hereby, new theoretical schools could make their entry.  

The disagreement between the different theories concerns the macro dynamics of unemployment and 

inflation between steady states. Keynesian and New Classical Economic (NCE) are polar extremes. 

NCE economists were Robert Lucas, Robert Barro and prize winner 2011 Thomas Sargent Nobel that 

all claimed “policymakers face no cruel choice between inflation and unemployment over any relevant 

time frame”. This is because there is no way a government can systematically raise or lower the un-

employment rate, relative to the equilibrium inflation rate, even in the short run. A necessary condition 

for the validity of the NCE is the Rational Expectations Hypothesis. It follows that the mathematical 

expectation of the change in the unemployment rate just depends upon lagged unemployment rates, 

which reflect frictions in the economy resulting from costs of adjustment. Policymakers cannot sys-

tematically change the unemployment rate through monetary policy (Stein, 1981). Furthermore, antic-

ipated monetary policy affects the price level quickly and systematically because in the Quantity The-

ory Equation it has no systematic effects upon the level of output, or the velocity.   

3.23 Monetarist theory 

Some of the most famous monetarists are Karl Brunner, Alan Meltzer and Milton Friedman. In the 

1960s they were all considered radical, but were later found more acceptable. The main difference is 

that Monetarists believe that inflation is primarily a monetary phenomenon. This stands in strong con-

trast to the Keynesian view that, as earlier mentioned, believed it was a fiscal policy issue. Monetarists 

claim that restrictive fiscal policy, without a reduction in the rate of monetary expansion, cannot re-

duce the rate of inflation. Monetarists saw no link between a constant rate of inflation and the unem-

ployment, and hereby disagreed with the New Classical Economics, who believed that there was a 

short-run tradeoff between the speed at which inflation is reduced and the temporary rise in the unem-

ployment rate (Stein, 1981).  

Milton Friedman and the other Monetarists, built their theories on Classical Economic Theory, but 

often modified the theories and implemented significant changes to the existing theories. At first, 

monetarists believed that prices and wages were perfectly flexible. The observed adjustment process 

was believed to come from incorrect expectations, as opposed to imperfect markets which Keynes 

proposes. Adaptive expectations is a concept that Milton Friedman employs and is also used in Agri-

cultural Cobweb theories, where it is shown that disequilibrium can occur from false expectations 

(Knopp, 2010).    
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Monetarists stated that during a business cycle, the stock of money moves closely with the cycles ag-

gregate output. Later research by (Belongia & Garfinkel, 1992) shows that it changes money supply 

rather than the level of money stock. Empirical evidence supports to some degree the theories of Mon-

etarism. This discussion of monetary policies’ role on business cycles is the most important finding of 

Monetary Economics (Niemara & Klein, 1994). One key assumption in monetary theory is that money 

demand is and will always continue to be stable - something that has not always has been the case. 

During the 1990s financial innovation, money demand changed once again, just like it had 70 years 

before during the bank runs of the Great Depression. Events like these have led to many economists 

recognizing that the attempts to control the money supply may be without much effect (Knopp, 2010).  

Even though Friedman based his theories on Keynes, there are some areas where they stand apart from 

each other. One of these areas is within the context of income-expenditure analysis, where it is appro-

priate to think of Friedman’s Monetarism as being directly opposed to Keynes’ theories. Especially the 

nature of relationships among macroeconomic aggregates were debated and (Friedman, A Theoretical 

Framework for Monetary Analysis, 1970) noted some differences between Monetarism and Keynesian 

Theory; 

I. Keynesians believed that interest rate is a monetary phenomenon, Monetarist believe that in-

terest is largely a real phenomenon that is determined by the supply and demand of loanable 

funds. 

II. Keynesians believed that change in interest rate has little effect on aggregate investments. 

Monetarists believe that a change in the interest rate has a substantial effect on aggregate in-

vestments. 

III. Critical on Keynesians’ narrow view on monetary policy effect, monetarists believed that 

money creation lowers the interest rate, which stimulates investments and hence employment 

and real income. (Friedman, A Theoretical Framework for Monetary Analysis, 1970) criti-

cizes the narrow focus on channels of effect, while monetarists’ believe that money creation 

stimulates spending in all directions – old as well as new investments, financial assets, con-

sumption and investment goods. This led to an increase in nominal income all around, but 

with a stable demand for money in real terms, the price level increases in direct proportion so 

that real income is unaffected.     

IV. One of Keynes’ assumptions was that long-run expectations can change unexpectedly. Mone-

tarists argue that expectations to future profit reflect consumer preferences, current technolog-

ical means and resource constraints.   
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3.24 New Keynesian Model 

In the late 1980s, after two decades of criticism, Keynesians gained ground in a new form called the 

New Keynesian Model. “In the early 1980s, the Keynesian view of business cycles was in trouble. The 

problem was not new empirical evidence against Keynesian theories, but weakness in the theories 

themselves”. With these words (Ball, Laurence, & Romer, 1988) start their paper and argue that their 

new updated view on Keynesian theory is competitive due to strong internally and externally con-

sistency. Which means the microeconomic content was constructed on widely accepted concepts, most 

based in classical and neo classical theories, and not Keynes. This New Keynesian model based on 

microeconomics differs from Keynes’ original theory, which was criticized and was perceived as a 

failure. The idea of a strong microeconomic concept with the most important conclusions from tradi-

tional Keynesian theory founded the New Keynesian models. New Keynesian Theories were, howev-

er, criticized for not having a larger degree of empirical foundation, which could support the theories 

beyond the period in which they originated (Knopp, 2010). 

Many of the later theories sought to combine some of the earlier theories and this was also the case 

with New Keynesian Theory, which adapted the follow assumptions from Keynesian theory: (1) Price 

inflexibility and sticky wages that react slowly on market change. (2) Generally market failure and 

imperfect competition, which imply difficulty for the economy to obtain full employment. These char-

acteristically demands created, according to New Keynesians, a need for government stabilization of 

macroeconomic fluctuations through fiscal policies, which was in line with the original thoughts of 

Keynesians. The first disagreement is adding (1) and/or using monetary policy, as a solution to macro-

economic fluctuations. Other disagreements occur; New Keynesians, like Monetarists, believe that 

there is a natural rate of output and employment, which in the long run is determined by aggregate 

supply. They also believe that savings do not depress investments and that savings can actually be 

good for an economy. New Keynesians also dismiss the Phillips curve that, as describe earlier, failed 

to explain high inflation combined with high unemployment in the 1980s. (Knopp, 2010).  

As earlier discussed, a business cycle can occur from both contraction in aggregate supply and aggre-

gate demand. In New Keynesian Models, the demand side consists of traditional Keynesian thinking; a 

reduction in expectations leads to a decrease in aggregate demand and hereby an increase in unem-

ployment due to inflexible or sticky prices.  

The supply side however, experiences a propagation effect, where the change in aggregate demand 

spills into aggregate supply. This will cause the producer to cut production below the new equilibrium 

and hereby contribute to the business cycles downturn. On the supply side, this can be a contraction of 

the money supply, which reduces credit options and increase rates. This is in line with the theories of 

Real Business Cycle Theories described in section 3.26.  



42 
 

The higher production cost, combined with rising unemployment, will result in excess supply. This is 

also because of the slow reaction time for sticky prices and wages, and the inefficient capital stock 

market. This effect will also affect aggregate demand and the consumer expectation for future con-

sumption and their level of risk. The downturn of the business cycles magnifies when output is affect-

ed by new lowered expectations and falls below the equilibrium level that the Real Business Cycles 

Model suggests. The business cycle will be reversed over the long run, as soon as prices and wages are 

adjusted (Knopp, 2010).    

 

3.25 Rational Expectations Model 

Rational Expectations model is a theory that seeks to explain how expectations are created and how 

aggregate expectations of an entire economy takes form under uncertainty. The concept of Rational 

Expectations was formed by (Muth, 1961). He argued that “since informed predictions of future event, 

are essentially the same as the predictions of the relevant economic theory”. The expectations may be 

wrong at the time, but over time they will generally be correct. In other words: every individual who is 

aware of available information is not biased when forming their expectations of economic future.  

In her book, (McCloskey, 1998) (p.53) reviews the theories of (Muth, 1961) and states the following: 

“Muth’s notion was that the professors in their model of man, could do no better in predictions than 

could the hog farmer and steelmaker or insurance company, the notion is one of intellectual modesty”. 

The theory goes against adaptive expectations, which at the time was regarded as unrealistic. Instead 

(Muth, 1961) argued that all available information about both past and future are analyzed by every 

individual in the market. This is not the same as saying that every individual has been analyzing or 

knows everything, but they are aware of all information publicly available and take this into account in 

their decision making (Knopp, 2010).  

The Rational Expectation Model differs from Friedman, who argues for adaptive expectations. An 

exploration of the difference can be found in (Knopp, 2010). If a change in the price of a good occurs, 

the consumer can assume that there has been no change in relative demand of the good, the change in 

price is simple due to change in money supply. Instead, the consumer can assume that the change is 

due to change in the demand of the good, and not inflation. The assumption of rational consumers led 

to the consumers adapting some middle way of the above extremes. It is safe to say that relative in-

crease in demand is part of the explanation of the price increases on goods, which leads to the conclu-

sion that even rational individuals can be fooled by monetary policy. 

(Lucas R. , Expectations and the Neutrality of Money, 1972) and (Lucas R. , Econometric Policy 

Evaluation: A Critique, 1976) criticized the theories of (Muth, 1961) for assuming that the economy 
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only has one equilibrium at any specific time. Empirical evidence of Rational Expectations is not 

strong. Some country-specific cases have been used in attempt to validate the theory - such as hyperin-

flation in Germany and Poland. Also, other numbers show that the public is quick to adjust its price 

expectations, which supports rational expectations (Sargent, 1986).    

3.26 Real Business Cycle Theory  

The theory was introduced by (Kydland & Prescott, 1982) and has its origin from (Muth, 1961) and 

(Friedman, The Role of Monetary Policy, 1968). In his book “Natural Rate of Unemployment” Fried-

man describes that “at any moment of time, there is some level of unemployment… embedded in them 

the actual structural characteristics of the labor and commodity markets”. Friedman never presented a 

model to proof his claims, but mainly argued that structural unemployment comes in many forms, but 

mostly when people are changing jobs. Real Business Cycle Theory assumes that the natural rate hy-

pothesis holds true, both in the short and long term. This means that output is always on its natural 

level and outside shocks are changing the output into a permanent state. The theory only focuses on 

the effect that supply factors have in business cycles because it assumes perfect information and com-

petition in the market, and hereby aggregate demand becomes unnecessary. The theory has a strong 

microeconomic foundation and decisions on an individual level effect macroeconomic aggregated 

output. (Lucas R. E., 1987). Another strong advantage of this theory is that monetary policy isn’t rele-

vant - the Real Business Cycles explains how cycles are real phenomena. 

At a seminar (Kydland & Prescott, 1982) wanted to answer the question all macroeconomists asks 

themselves: What main factors influence and changes the decisions of all factors in an economy? They 

presented the idea of business cycles were shocks from technological changes and random fluctuations 

in the productivity level that shifted growth up and down. The common trend for all shocks was the 

random element and the fact that all were exogenous events. Classical examples are: new government 

taxation or regulation, price shocks on important inputs for production, such as electricity or oil. The 

chain of events is often as follows: introduction of new technology, which will make most of the exist-

ing capital structure inefficient, when the advantages of the new technology become known. Output 

will decrease for a certain period of time, while the market is learning to use this new technology 

(Knopp, 2010) (Niemara & Klein, 1994). It seems strange that in a business cycle, shocks results in 

permanent changes in levels of output. Also the element of random shocks does not lead the thoughts 

to the term business cycles. Even though the shocks happen randomly and is exogenous, research im-

plies that they still happen in clusters. The fact that shocks are permanent, unpredictable and exoge-

nous does not rule out cyclicality (Knopp, 2010).  

The theory has been criticized for its missing empirical evidence, but it is very difficult to find proof 

of production shocks. The problem is that a shock to a sector output is very difficult to link to an out-
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put shock in the overall economy (Long & Plosser, 1983). Several economists have tried the theory on 

a broad selection of models and (Cogley & Nason, 1995) finds trouble in generating sufficient output 

movement from shocks. Other economists have tried to find empirical evidence of negative production 

shocks: the 1990-1991 recession has been analyzed and there was found no proof of negative produc-

tivity shocks. They did find however, that regulatory changes or bureaucracy can cause negative or 

positive changes in technology (Hansen & Prescott, 1993). 

 

3.27 Austrian Business Cycle Theory 

The Austrian Business Cycle Theory, often shorted ABCT, is, as other business cycle theories, based 

on early business cycle theory and developed over several decades. The first thoughts that can be 

linked to this theory came from the Swedish economist (Wicksell, The Influence of the Rate of 

Interest on Prices, 1907) “Interest and Prices”, and also from Austrian economist (Miss, 1912) with his 

“Theory of Money and Credit”, which was translated into English in 1934. The most famous econo-

mist to agree with this theory was Friedrich Hayek, who first supported it in a German essay in 1929 

(Hayek F. , 1929). Hayek was criticized for not explaining the concept “forced savings” or “natural 

rate of interest” by (Sraffa, 1932). Hayek responded to the criticism and translated and reformulated 

the paper, and republished it in 1939. The original arguments by (Wicksell, The Influence of the Rate 

of Interest on Prices, 1907) were that increased expectations to profit, due to technical improvement, 

should cause an increase in the natural rate of interest and investment demand. If banks provide gener-

ous granting of credit, it will lead to a decline in the monetary rate of interest below the natural rate 

(Hagemann, 2013). 

The theory argues that interest rates are being kept artificially low during expansion by the govern-

ment and central banks. This artificially low interest rate, fool the companies who then believe that 

consumers are saving money and expect higher future sales when savings in the future are coming to 

use. According to ABCT, it is not the households that are forcing the interest rate down; it is in reality 

the central bank that prints more money and herby artificially forces the interest rate down below equi-

librium. The low interest rate also allows projects with a very low profit-potential to survive, which 

would not have been the case, without the artificial low interest rate. This overinvestment in non-

profitable projects contributes to building a bubble, and the more below equilibrium the interest rate is 

located, the more projects with failed futures are funded. The most risky and affected part of the indus-

try will be the higher-order industry, which is located many chains away from the final consumer. The 

industry is affected by the many price margins between each stage in the production chain, which is 

controlled by the interest rate. A low interest rate will lead to an increased funding of high order indus-

tries. There is a common misperception that a low interest rate is cause by changes in the relative pric-
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es, but actually it is based on a rise in the supply of money. At some point, the interest rate will adjust 

itself closer to its “natural level” and trend away from higher-order industries towards the lower-order 

industries. The already invested funds (overinvestment) cannot be withdrawn and will most likely 

cause a contraction and a recession. The ABCT differ from other economic business cycle theories 

through its views on the credit cycle and interest rate levels (Skousen M. A., 2009).  

Criticism of the theory by economist Jeffery Hummel includes the explanation of the labor asymmetry 

during expansion and recession. Hummel believes it comes from a change in wages, which has been 

discussed by Keynesians earlier (Hummel, 1979). More famous economists like Friedman, reviewed 

the theory in 1969, and again in 1993, and both times concluded that the theory was “contradicted by 

the evidence … It is, I believe, false” (Friedman, The Optimal Quantity of Money and Other Essays, 

1969). In general, the evidence and the conclusion of the theory have been received rather mixed. 

Some economists, like Mishkin, support the theory of negative relationship between the short term 

interest rate and inflation. (Zarnowitz, Business cycles: theory, history, indicators and forecasting, 

1992) also supports the ABCT theory to some extent.   

3.28 Discussion of Theory 

The theory review has been conducted in a chronologic order and described the theories as they have 

developed through time. The only exception to this chronologic order is the New Keynesian Theory, 

which was placed after the other theories based on Keynes, even though the theory was first intro-

duced many years after. The first theories in our review have been described in a short manner, with-

out much criticism, where the review of the later theories includes more criticism from other econo-

mists.  

The first business cycles theories were developed without computer and were to a large degree theo-

retically thoughts, which were not based on empirical evidence. Furthermore, many economic indica-

tors have only been measured for the last 70 years. The data available for research was very limited in 

the 19th and beginning of 20th century compared to today. This made it very difficult to prove theoreti-

cal hypotheses with empirical tests. Most economists today now have the same understanding of what 

business cycles are, and therefore it is easier to test claims and theories.  

After having reviewed business cycle forecasting theories that were developed over several hundreds 

of years by many of the great economists of the last two centuries, it is clear that no complete theory 

or indicator yet covers this complex economic field. Economists keep finding new reasons and expand 

the general understanding of business cycles through theory and empirical tests. But despite this large 

and expanding knowledge, business cycles keep appearing. There are simply no single explanation or 

indicator that has successfully predicted several consecutive business cycles. It appears that every 
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business cycle is different from the next and the causes keep changing. Business cycles are the fluctua-

tions of the aggregate economy and can be caused by several elements in the economy - this is the 

most important conclusion from the theory review. The purpose of this theory dissension is to high-

light the four most important areas from the theory that influence business cycles. These areas are 

found by summarizing the most debated indicators that different economist has argued for over the 

years. By include several factors of the economy it becomes the aggregated change of many different 

factors, just like a business cycle in the economy, that predict future business cycles.  

 

 

Expectations 

Expectations are in some theories highlighted as an important factor that influences a business cycle. 

In The Austrian Business Cycle Theory it is argued that expectations are misguided because of an 

artificial interest rate. The interest rate is kept low by the Central Bank, which allows unsustainable 

investments to be funded. The Rational Expectations model is a theory that seeks to explain how ex-

pectations are created and how aggregate expectations of an entire economy takes form under uncer-

tainty. Because future expectation is an important component for several theories, this thesis will in-

corporate a series of expectation variables to monitor expectations for future economy development.  

Many economists have debated the impact of expectations on business cycles, among those this thesis 

has reviewed are (Malthus, 1798), (Jevons, 1878), (Wicksell, Interest and Prices, 1898), (Mitchell, 

1913), (Hayek F. A., 1931) , (Keynes, 1936), (Sargent, 1986) and (Ball, Laurence, & Romer, 1988). 

Supply and Demand 

Secondly, in most business cycles theories it is discussed if business cycles are caused by the supply 

or/and demand side. Adam Smith and other classical economists assumed a vertical supply curve, 

which means that an increase in output will lead to an increase in spending. The demand effect was 

not part of classical economic theory. Both Keynesians and Monetarists have discussed how to stabi-

lize the economy and find a balance between supply and demand. Keynes argued for fiscal policy, 

which involved increased government spending during a recession with the purpose of stimulating the 

economy to recover quicker and restore demand.  

The two schools of theory explained above show that economists have fundamental differences in 

their views of the world and different ways to stimulate the economy.  Some advocate for the causality 

of the demand side on business cycles, and some argue that supply is the influential factor. Because 

significant empirical research has been conducted for both sides and no crucial convincing contra ar-

gument has been made, this thesis will analyze both the demand and supply side indicators that can 

influence a business cycle. Some of the theorists that described supply and demand were: (Smith, 
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1776), (Sismondi, 1819), (Hobson, 1896), (Hayek F. A., 1931), (Keynes, 1936), (Muth, 1961), 

(Friedman, A Theoretical Framework for Monetary Analysis, 1970), (Kydland & Prescott, 1982), 

(Sargent, 1986) and (Ball, Laurence, & Romer, 1988). 

Inflation 

Monetarists argue for a well-controlled monetary policy, where the Central Bank keeps an eye on the 

money supply and let the market take care of itself. "Inflation is always and everywhere a monetary 

phenomenon." (Friedman & Schwartz, A Monetary History of the United States, 1867–1960 , 1963). 

Monetarists have been arguing for the importance of keeping the supply and demand for money at 

equilibrium, as measured by growth in productivity and demand. Other theories that discuss money 

supply are The Austrian Business Cycle Theory, who believed that a recession simply is the econo-

my’s reaction to artificial interest rates, which allow unsustainable project to be born. The influence 

inflation has on business cycles will be taking into account in the analysis-section.  

Many economists have debated inflation’s impact on business cycles, among those this thesis has re-

viewed are: (Hayek F. , 1929), (Hicks, 1937), (Muth, 1961), (Friedman, A Theoretical Framework for 

Monetary Analysis, 1970), (Sargent, 1986) and (Ball, Laurence, & Romer, 1988). 

Wages and unemployment 

Wages and employment are the most well-known indicators for a recession or expansion, and is the 

single most influential factor that effect household economies. Most business cycle theories discuss 

the characteristics and impact of wages on a business cycle. Classical economists had an assumption 

of completely flexible wages and the ability to absorb any change. This means that during a crisis, 

workers will instantly accept a pay-cut. Keynes argued that prices were sticky and reacted slowly to a 

crisis and companies were hereby forced to let people go, instead of giving them a pay-cut. It is clear 

that wages are an essential part of a business cycle and should be incorporated in the analysis-section. 

The economists who have debated wages and are taken into account in this thesis, are: (Smith, 1776), 

(Sismondi, 1819), (Miss, 1912) , (Hayek F. A., 1931), (Keynes, 1936), (Hicks, 1937), (Schumpeter, 

1939), (Phillips, 1958) , (Muth, 1961), (Friedman, A Theoretical Framework for Monetary Analysis, 

1970), (Kydland & Prescott, 1982), (Sargent, 1986), (Ball, Laurence, & Romer, 1988).  
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4. Technical Analyses 

4.1 Introduction   

Before this thesis will proceed with the analysis were indicators chosen based on the review of theory 

and method will be analyzed. A technical presentation of the analysis technics used in the analysis 

section will be conducted.    

Strategic forecasting is a combination of theories, models, methods and techniques that allow compa-

nies to understand and act proactively to future business conditions (Rangstrup, 2001) (Roney, 2010) 

(Vecchiato & Roveda, 2010). It’s important to emphasize that strategic forecasting is not an exact 

science, but more like an art, and therefore field experience tends to prove valuable (Duus H. , 

Strategic business market forecasting, 1999) (Shim, 2000).  

However, it’s not a new art, not even close to it. Charts and records of prices of traded commodities 

and stocks go back thousands of years. Merchants along the silk routes kept records of traded goods to 

examine trends of prices, with the hopes of benefiting from insight into price trends. Today, market 

‘technicians’ study a variety of market data, seeking patterns of behavior that give clues to future be-

havior. The most basic questions before conducting quantitative forecast are: is big data at your dis-

posal? And; are the technical solutions to process it available? Up until the beginning of the 1930’s, 

company financials and macro level data was very limited and it wasn’t until the 70’s that the comput-

er could reliably process the data. Since then, the quantitative forecasting has gained awareness and is 

today widespread in investment banks, private equity funds and other stakeholders in the financial 

world. However, systematic use of these strategic forecasting theories, models and techniques is not 

given much attention in academia (Duus H. , Strategic forecasting: theoretical development and, 

2013). 

In this section, a discussion of different quantitative forecasting models will be performed, and ad-

vantages and disadvantages of fitting forecasting trends and turns in business cycles at a meso level. In 

the selection process of quantitative methods, there are a number of important criteria that have to be 

addressed (Duus H. , Strategic business market forecasting, 1999). The forecasting model must have 

practical value, be effective and easy to understand by non-statistical experts. During the assessment 

process (Shim, 2000), emphasis and attention to the following considerations is important: benefit and 

cost tradeoffs, short run or long run, level of complication, level of accuracy, level of error and availa-

bility of data.  

Due to the use of historical data, and the assumption that relationships and coherence will continue in 

the future, some inaccuracies must be expected. In addition, it is important to be aware that when the 

time horizon grows, the forecast accuracy diminishes. In general it is better to forecast in a broader 
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context. Forecasting is more accurate on an industry level, than on an individual company level 

(Niemara & Klein, 1994) (Shim, 2000) 

4.2 Econometric models 

An econometric model is one of the tools that economists use to forecast future developments in the 

economy. In the simplest terms, econometricians measure past relationships among variables such as 

consumer spending, household income, tax rates, interest rates, employment and the like, and then try 

to forecast how changes in some variables will affect the future course of others. (Gujarati & Porter, 

2009), among others, have contributed with similar definitions. Typically econometric models are 

quite unbiased and highly useful when relationships between variables are tested, despite the fact that 

it is a subjective choosing and fitting of the data (Jørgensen, 2001). As mentioned earlier, complexity 

is a weakness, and econometric models are typical very complex and demand a high degree of statisti-

cal skill (Shim, 2000), (Niemara & Klein, 1994) (Duus H. , Strategic business market forecasting, 

1999). 

4.3 Regression analysis  

Multiple regression analysis is considered the most common and widely spread analysis tool, and is 

used by researchers around the world. The ability to prove coherence between two variables is the 

vital reason of its popularity. It is used when analyzing panel data, cross-sectional data and times se-

ries data. It can also be used to forecast, with the assumption of ceteris paribus. Furthermore, it can test 

how y varies with change in x (Woodridge, 2006). For example, if there is a direct link between two 

industries or indicators, and how much sales in one industry affects another indicator in another indus-

try. The assumption ceteris paribus, and the fact that two not-connected industries should affect each 

other’s sales is simply too unlikely. Two industries will most likely have a tiny percent of common 

trends and both increase in production and sales when the economy is in a bull market and decrease in 

a bear market. This is because they are part of the same economy, but to argue that sales of one indus-

try affect the sales of another is at best unlikely. Assuming linear relationship between variables is 

unfortunately often very unlikely in real life (Niemara & Klein, 1994). 

This thesis aims to analyze business cycles and test how quickly different industries experience a turn 

in production or sale when the economy turns. This is done only by detecting turns and trends, and not 

by finding direct coherence or forecasting of exact numbers of sales or production. Therefore, an ana-

lytic tool such as regression analysis is not relevant or necessary and will not be used in this thesis.      

4.4 Cross correlation analysis  

Cross correlation coefficient (CCC) is used in this thesis to test if the lead and lag time of the indica-

tors are statistically correlating. It is a common procedure to test the correlation between two times 

series dataset. It is important not to claim causality, but simply test the reaction and at which data ob-
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servation the lack or lead is most correlated. The two measured times series’ correlation can be meas-

ured with CCC, if the correlation is -1, the two indicators will perfectly correlate negatively and if the 

CCC is 1, they will correlate positively perfectly and will rise and fall in perfect unison. The result of a 

cross correlation analysis can typically be a very strong indicator, but cannot stand alone. For example 

if the correlation is (0.55) at t+7, but the peak and bottoms are reached at t+5, where the CCC is (0.52), 

the most useful result would be where the turn can be seen = t+5 (Niemara & Klein, 1994). 

In order to get the most correct result, the use RoC and MACD has been incorporated. The analysis 

will benefit from this and show more correct results than if the two technical tools were not incorpo-

rated. This thesis uses a 20 year timeframe, which is rather short in business cycles forecasting terms, 

but was necessary because many of the interesting indicators only had data for this time period. It 

should be noted that some of the investigated indicators also have very different yearly change rates 

and fluctuation levels.  

The CCC is calculated in Excel using the data analyst tools, and correlations over 0.2 are found ac-

ceptable, considered the large degree of diversity in the indicators.      

4.5 Standard deviation  

Standard deviation is a commonly used statistical analysis tool that can shortly be described as how 

variation in time series observations deviates from the mean. A low standard deviation means that the 

changes from observation to observation are small and do not deviate much from the mean. Standard 

deviation ( ) is calculated as a stochastic variable because the next period’s data is not dependent of 

the prior period. Standard deviation is calculated the following way:     

	  

The standard deviation is highly vulnerable to large volatility in the data and will react exponentially 

stronger the higher the volatility of the data. This important element is useful in this thesis, where 

large, sudden changes from month to month require special awareness (Woodridge, 2006) (Welford, 

1962).    

4.6 Time-series analysis 

The use of available observations from a time series to forecast a value at some future time t + 1 can 

create the basis for economic and business planning, production planning, inventory and production 

control among others (Box, Jenkins, & Reinsel, 2008). In addition to calculate, it is important to speci-

fy the accuracy of the forecast. (Box, Jenkins, & Reinsel, 2008) 
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Time-series analyses add an extra layer to regression analysis.  The purpose of using time-series anal-

ysis is to create a pattern from historical data and use this pattern to predict the future (Larsen & 

Wortmann, 2012). Time-series analysis is a natural choice when calculating business cycles. Having a 

natural ordering differs from other common data analysis techniques, and the data series must have no 

seasonality, no trend and no constant variance (Shim, 2000).  

Time-series analysis has some advantages and disadvantages (Hamilton, 1994):  

Advantages 

 Can be rather effective. 

 Assumes that past relations will continue, which is plausible for many relations, but not for all. 

 Time-series analysis is regarded relatively accurate in the short term. 

Disadvantages  

o Reliability and stability in the economy are required to ensure a stable time-series analysis and 

under turbulent conditions time series analysis is less useful. 

o High level of statistical skills necessary.  

o In new markets (where no historic data are available) is it per definition not possible to per-

form time-series analysis.  

o Best suited for short-term planning, not strategic long term forecasting. 

Prior to the empirical analysis it is important to address the consideration behind the chosen analytical 

method due to its large impact on the analysis. The indicators have been selected based on theoretical 

research, but fitted in a trial and error process that symbolizes technical analysis with economic indica-

tors (Niemara & Klein, 1994).  

4.7 Year over year percentage change 
The collected data is measured in many different forms; some indicators are measured in dollars, some 

in percentages and others in a third form. To enable a comparison, which could be implemented on all 

indicators, percentage change is introduced as an important tool. Each indicator has been converted to 

percentage change from the current month to the same month last year. The Rate of Change (RoC) has 

been a key factor in order to get reliable results, and results that according to (Niemara & Klein, 1994) 

mathematically enhance the lead time compared to other techniques. Another advantage is that RoC 

ensures that differences from seasonality and other disruptive elements, such as number of “trading 

days”, are eliminated from the time series (Ellis, 2005). 
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4.8 Exponential smoothing average 
The exponential smoothing average was developed by Robert Goodell Brown in 1956 and has been 

widely used ever since. The collected data for this thesis consists entirely of monthly data and all the 

indicators have different characteristics; some are very steady, while others can fluctuate and change 

considerably from month to month. The purpose of this thesis is to detect consistent business cycle 

trends. The exponential smoothing helps to create an analytic tool that does not react heavily on 

change from one month to the next, but still lays most importance on the current month. When the 

monthly changes are smoothed, the exact growth rate becomes blurred, but as stated in the delimita-

tion section, the purpose of this thesis is not to predict growth rates, but to ensure reliable business 

cycle forecasts.  

EMA provides balanced data, where past observations are incorporated, but the newest observation 

has a high degree of influence compared to other sorts of averages – e.g. simple average (arithmetic 

average). By smoothening out observations with a moving average, it becomes easier to show the un-

derlying trend of the data series, despite occasional random shocks. A downside to using an average, is 

that a form of lag will always be present. However, what is gained by more reliable trends is more 

valuable than what is lost in a small lagging period (Baumohl, The secrets of economic indicators, 

2008). 

To construct a smoothing average, the first step is to create a simple average consisting of the number 

of observations that should be smoothed. After the simple average is constructed, the observations can 

be incorporated in the exponential smoothing formula seen below.  

	 	 1 , 0 

For each number of observations used in the exponential smoothing, it takes an equivalent numbers of 

periods before the results are reliable.   

4.9 Moving Average Convergence Divergence (MACD) 

During the empirical analysis in a later segment of the thesis, the MACD-model will be utilized to 

illustrate the trends and changes in development of the various chosen indicators – both macro indica-

tors and industry specific indicators. The MACD is a tool that makes very different indicators, with 

equivalent very different size and change of RoC, comparable without unnecessary smoothening.   

The model was invented in the 1970’s by Gerald Appel as a method of determining precise entry and 

exit signals for investments in a given commodity. Through the use of exponential moving averages 

(EWMA), the model predicts turning points in the evolution of a variable, i.e. sales of medicine. The 

model uses an exponential moving average that has the ability to give more recent observations higher 
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weight than less recent observations. Because of this great flexibility with regards to timeframes, it is 

an often-used tool in the trading industry and for general forecasting. However, it is the MACD’s out-

standing ability to identify long-term trends that makes it ideal for the empirical analysis in this thesis 

(Appel, 1999). 

The exponential weighted moving averages that are calculated in the MACD, are calculated with the 

use of the formula seen below. 

	
∑ 1

∑
 

The model calculates a short-term exponential moving average minus a long-term exponential moving 

average. For example, two EWMAs could be constructed with respectively 15 and 35 days moving 

averages, which would lead to a MACD 15-35 by subtracting the longer 35 EWMA from the shorter 

15 EWMA. By using both a long and short EMA, the MACD holds a great advantage in predicting 

trends. When market trends are improving, the short-term EWMA will rise more quickly than the 

longer one and the MACD lines will turn upward. When market trends are losing power, the short-

term EWMA will flatten and begin to fall below the longer-term EWMA, leading to the MACD line 

going below zero. This allows the MACD to deliver fast and current data for both scenarios (Appel, 

1999).   

The MACD analysis was developed as an investment tool for active investors that could benefit from 

being faster at spotting trends. An observation quickly made, was that stock prices decline at more 

rapid rates than they rise. Due to this special characteristic, it is profitable to employ at least two EW-

MA combinations with different length for example (7-16) week and (10-22) week. Most commonly 

the tool is used to spot trends on an underlying asset, e.g. a stock index. The sell or buy signals appear 

when the two EWMA lines cross the zero EWMA line. A typical sell signal in the eyes of an investor 

is when the fast EWMA crosses the zero EWMA line and the slow EWMA is rising towards zero 

EWMA line. (Appel, 1999) 

In order to give a simple and quick overview, the longer EWMA is typically subtracted from the short 

EWMA. The length of the EWMA depends on what type of underlying asset that is investigated. 

When it comes to business cycle forecasting, the most meaningful timeframes are rather long periods 

between 25 and 50 month. Based on data from the 1970s and 1980s (Appel, 1999), a monthly MACD 

is conducted to define major trends. Often a trigger line is incorporated to determine when to “sell or 

buy”. However, this thesis has not found this function necessary and has not incorporated it in the 

model. The main purpose of using the MACD-model is to spot when the turning points of the business 

cycle occurs and hereby create a clarification of when the different indicators peak and reach bottom.       
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4.10 Excel-model 
A model is constructed in excel to calculate the MACD-values for all the indicators used in the analyt-

ical part of the thesis, the process is as follows: 

The raw data of the specific indicator is typed into the model, which then calculates the percentage 

change from one month present year with the same month prior year. This change is, as mentioned, 

called the RoC. Based on the percentage changes, four EWMAs are calculated by using the equation 

mentioned in the previous segment. The EWMAs come together two and two to form the basis for two 

MACD periods. E.g. an EWMA of t = 3 and an EWMA of t = 6 are subtracted from each other to form 

a MACD 3-6. This MACD would be considered a short interval MACD and would often be coupled 

with a long interval MACD – e.g. MACD 9-21. The two MACDs are then subtracted from each other 

to give the MACD-value for each time period. The same procedure is done for the main indicator, 

which also results in a series of MACD-values.  

The model allows for a certain degree of tweaking of the underlying data, which can be done either by 

smoothening the percentage changes that are the basis for the EWMAs, or by changing the t = x of the 

EWMAs, which also induces a form of smoothening. By adjusting these parameters, the optimal mod-

el was found for each indicator. 

4.11 Graphical presentation 

The output of the above-mentioned excel-model is a graphical representation of the MACD-values for 

the main indicator and the variable indicator. The two data-series are plotted on the same graph, but 

the variable indicator is parallel shifted downwards in order to give a neater and more functioning 

look. The intervals on the y-axis are therefore not relevant – the point of the graph is solely to illustrate 

the visible trends of each indicator against the other. Each of the graphs for the different variables will 

use the following layout: 
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Figure 4.11.1 

 

The red line will always represent the MACD-values of the main indicator – pharmaceutical retail 

sales –and the blue line will always be the variable indicator. As mentioned, the variable indicator is 

shifted downwards so that the two curves do not interfere with each other. Guidance arrows are ap-

plied to each graph to show the corresponding tops and turns for each indicator. The chosen tops and 

turns will always be the same for the main indicator through all the variable indicators. 

4.12 Spotting turnings point 

After the MACD has been incorporated, the peaks and bottoms are found by using a maximum and 

minimum formula in excel. When dealing with the RoC it is important to remember that it is the rela-

tive change rate compared to the month from the previous year. This means that when the relative drop 

in the RoC reaches the same level as the month before, the curve will smoothen. The tops and bottoms 

for the indicators are found and then compared with the top and bottoms from the main pharmaceutical 

indicator.  

5. Empirical Analysis 

5.1 Introduction 
Finding empirical evidence of leading and lagging indicators is a discipline that goes back many years, 

as described in the theory. Historically it has, among other things, been used by investors to spot turns 

in the overall economy. The inspiration to make a business cycle trending index comes from compo-

site indexes constructed by a broad variation of institutions, like OECD, World Bank, EU, US Gov-

ernment and, perhaps most renowned, The Conference Board. The constructed composite index will 
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be useful specifically for companies and other stakeholders in the pharmaceutical industry. The pur-

pose of composing an index is to foresee and hereby be able to prepare for fluctuations in the pharma-

ceutical industry. Leading and lagging indicators are defined by reacting immediately before and after 

a change in the unit desired to measure. Some indicators react faster to change than others, and the 

purpose with this thesis is to find the ones that can give stakeholders in the pharmaceutical sector a 

head start. There will be analyzed on both a macro and meso level, but not on an individual firm level. 

Identification and selection of relevant indicators are carried out with the use of business cycle theory, 

which according to (Duus, 1999) and (Niemara & Klein, 1994) is useful to achieve results, there can 

be used on an individual industry and company level. Besides the use of theory, part of the selection 

process has been conducted on a trial and error basis, consistent with other similar empirical reviews. 

Theory combined with practical considerations when identifying economic indicators, enable that the 

best results can be achieved.   

5.1.1 Collecting of empirical data 

Because of the primary focus on creating a viable and functioning quantitative model, the collecting of 

empirical data has been a large part of this thesis. A very large amount of time has been put into col-

lecting and testing various indicators. All indicators have been pulled as raw data series from 

DataStream, as described in section 2.7, following which they have been handled through the con-

structed excel-model. The process focused both on determining the main indicator for the analysis, as 

well as identifying potential leading indicators. In total, 70 indicators were passed through the model, 

resulting in a collection of 22 purposely selected indicators from different industries and the economy 

in general. Of these 22, four were indicators from the pharmaceutical industry from which the main 

indicator of the analysis had to be chosen. 

5.2 Choosing the main indicator for the Pharmaceutical industry 

The pharmaceutical industry is in many ways just like any other industry; highly diversified and with a 

broad spectrum of stakeholders that are challenging and demand returns on their investment. But there 

are some defining characteristics about the pharmaceutical industry that are important to address be-

fore explaining what main indicator has been chosen for analysis.  

Firstly, it is important to be aware of how this industry is funded (Expenditures, 2012); in 2012 the 

healthcare industry in the United States was estimated at 2.8 trillion dollars. Federal government fund-

ed 26%, and state and local governments each contributed with 18%, which in total added up to 44% 

of the total cost of healthcare funded by taxpayers. This makes healthcare the heaviest government 

funded industry, even surpassing education by 221.5 billion dollars (US Goverment, 2014).   
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Secondly, the pharmaceutical industry and healthcare sector is quite unique due to its fundamental 

importance in an established and well-functioning society, as well as being the backbone for the wel-

fare state that many western economies have constructed. Common logic tells us that medicine is a 

necessary good - meaning that expenses for medicine and drugs are one of the last expenses to cut 

when planning a budget, in particular those types of medicine that treat life-threatening conditions.  

The American law shorted COBRA was passed by the congress and signed by Ronal Reagan in 1985 

(Labor, 2014). The law gives laid off workers the right to continue their health insurance plan through 

their employer for up to 18 month, where the worker carries the entire cost of the insurance. This spe-

cial law can potentially cause some delay from when the economy shifts and people are laid go, to 

when the actual turn is seen in pharmaceutical sales.      

Third, compared to other industries, the pharmaceutical industry has in general done very well during 

the recession from 2007 to 2009. In the middle of the recession from 2008 to 2009 the total amount 

spent on healthcare grew from 16.6% to 17.6% of the overall American economy, a full percentage 

point, while the economy as a whole shrank by 1.7%. (Martin, Lassman, Whittle, & Catlin, 2011) This 

does however not mean that the pharmaceutical industry is immune to recession. Before 2007, the 

annual growth rate in the industry was around 8.8%, and during and after the recession (2008-2012), 

the annual growth rate dropped to 4.2% (Nordqvist, 2013). The pharmaceutical industry did not, nor 

does not experience a recession, but the growth rates took a deep drop, which has proven to last longer 

than the actual recession and is leaving its mark on the industry, while at the same time forcing the 

industry to carry out some fundamental changes. Anne Hale did a speech when attending a conference 

held by Marcus Evans Group in 2011 (Evans, 2011) and said these words:  

“The pharmaceutical sector is not immune to recession” - Anne Hale 2011 

Anne Hale, who is a senior director at Pfizer, explains how the pharmaceutical industry was a “little 

naive” when believing a recession would not affect the industry. Due to the fact that they were selling 

products that treated very serious and often life-threatening conditions, it was believed that a recession 

did not affect the fact that patients needed their medicine. However, the consumers changed behavior 

during the recession, and Pfizer discovered that consumers started to split pills (Anderson, 2014) or 

take a pill every other day, instead of everyday. So even though the pharmaceutical sector is less af-

fected by the recession than other industries, it has not been unscathed.  

As described earlier, the pharmaceutical industry is funded with substantial government subsidies, 

which leads the government to be a great influence on the overall industry – a trend that only seems to 

keep increasing. There are, however, fluctuations, especially amongst non-prescription drugs, which 

have very little ties to government subsidies and are not bound to heavy expenditures associated with 
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hospital visits, medical equipment or other costs. This thesis will therefore rely on ‘US Pharmaceuti-

cal Retail Sales – pharmacies and drug stores’ as the key industry indicator. This choice of indicator 

will make the analysis more focused on fast trend turns in the economy. Furthermore, the choice of 

focusing on retail sales only, delivers data which are affected by market trends to a much larger degree 

than total medical spending or other indicators that include public medical spending which flows at a 

constant rate.  

As described above, the pharmaceutical industry has long been under the impression that its market 

position was rock solid and immune to general turns in the economy, which can be highly influential 

on an industry’s performance. Yet, when looking at the development in retail sales of pharmaceuticals, 

it becomes clear that there are definite turning points in the growth rate of sales that clearly follow 

macroeconomic events. Even though the absolute numbers point to a steady growing trend in sales, 

another story becomes evident when looking at the percentage change in growth from one month past 

year compared to the same month this year.  

Using an exponential moving average of 40 periods on the RoC percentage change in retail sales, it is 

possible to construct the following graph: 

Figure 5.2 

 

The graph gives a clear indication of the fluctuations in retail sales and eliminates the notion of the 

pharmaceutical industry being immune to economic downturns. 
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The increasing growth rates are clearly visible when looking at the constant growth in sales up through 

the late 90’s. There occurs a short drop in 1997, but fast the pharmaceutical sales returns to large 

growth rates, which peaked just before 2000. Following this point, the curve drops and tells a story of 

stagnating and even falling growth rates, even though the general economic situation was going 

strong. The pharmaceutical industry is highly dependent on patents and when they expire, newer and 

cheaper copies appear on the market, which causes sales to fall, even though the actual sales volumes 

are unchanged. This issue will be discussed in the discussion-section later in the thesis.   

In late 2003, where sales suddenly slowed, the growth percentage was plummeted by an exogenous 

shock, when new regulative policies called “Compliance Program Guidance for Pharmaceutical Manu-

facturers” were enforced by the government (Chimonas & Rothman, 2005) and patens on several 

blockbuster pharmaceuticals expired. The US government’s interference came after a long period of 

large growth in both sales and expenses for US citizens (Services, 2003). This event marked a change 

in the industry, where constant high growth rates were suddenly no longer just a given.  

Although the pharmaceutical retail sales regained some strength in 2004-2007, the beginning of the 

financial crisis in 2007 led to yet another change in the trend and caused the growth percentage to 

shrink. This downward spiral has continued ever since and has only shown signs of stopping in the 

most recent periods, which can be attributed to an improved economy.  

In summation: it can easily be concluded that the pharmaceutical industry is exposed to great external 

influences in the form of government interference, but the industry still follows the trends of the gen-

eral economy. During the past 8-10 years, the pharmaceutical industry has experienced growth rates 

closer to the reality of other industries and this new reality coupled with more and more non-

prescription drugs sold, leaves the pharmaceutical industry exposed to business cycles at a degree nev-

er seen before. Because of this development, the need for new and improved methods of forecasting 

pharmaceutical sales is urgent and creates a demand for the analysis conducted in the following seg-

ment. 

5.3 Existing forecasting possibilities 
As described earlier, the most optimal way of forecasting business cycles, is by utilizing a composite 

index that includes an array of leading indicators. Before attempting to construct a new index, the ex-

isting possibilities should be tested: 

5.4 The Conference Board Leading Index  
One of the most applicable composite indices is The Conference Board Leading Index (LEI). The LEI 

is a mix of ten leading indicators that have all previously predicted cyclical up- and downturn (Board 

T. C., 2014). The biggest advantage of this index is the use of a broad spectrum of indicators that his-
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torically have been proven to be leading the US economy, which ensures that the index reacts correct-

ly and because of the high number of variables included, it isn’t affected falsely if a single indicator 

behaves oddly. However, the biggest strength of the index is also its biggest weakness. The fact that 

the index is constructed of so many indicators also means that its reaction time is decreased, since 

some fast reacting indicators can be slowed by slower moving indicators. However, this slight halt in 

reaction time is not critical enough to dismiss the index as a reliable source of forecasting of the US 

economy. 

The index consists of the following indicators:  

 Average weekly hours, manufacturing. 

 Average weekly initial claims for unemployment insurance. 

 Manufacturers’ new orders, consumer goods and materials. 

 ISM® Index of New Orders. 

 Manufacturers' new orders, nondefense capital goods excluding aircraft orders. 

 Building permits, new private housing units. 

 Stock prices, S&P500, common stocks. 

 Leading Credit Index™. 

 Interest rate spread, 10-year Treasury bonds less federal funds. 

 Average consumer expectations for business conditions. 

Looking at the graph below, it is seen that the fluctuations of the LEI curve during the 90’s are not as 

steady as pharmaceutical retail sales. Generally the LEI curve has substantially larger fluctuations than 

pharmaceutical sales. The LEI has a standard deviation of (3.79), where the pharmaceutical sales only 

reaches (1.51).  The LEI indicators take a large drop from 2000-2001, which is not seen for the phar-

maceutical sales and the CCC shows a very low correlation, which is at its highest level at (0.088) at 

t+13. 
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Figure 5.4.1 

 

In the table below, the turning points for the LEI are displayed along with the corresponding number 

of lead/lag months. The lead margin is the number of months from a turn in the LEI to a turn in phar-

maceutical sales. When examining the data, it is important to keep in mind that the LEI is constructed 

especially for forecasting purposes, where specific indicators are chosen based on their leading quali-

ties. Despite of this, the average lead time is slightly volatile and both lagging tendencies and false 

signals occur.  

Table 5.4.2 

 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

 November 1995 ‐16

January 1996 ‐21

September 1997 ‐18

November 1998 ‐19

January 2001 ‐11

April 2001 False Signal

April 2003 ‐16

July 2007 6

January 2009 ‐16

April 2010 ‐9

August 2013 ‐3

Average lead ‐9,60 ‐15,00

THE CONFERENCE BOARD LEADING ECONOMIC INDICATORS INDEX
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Two important outputs can be drawn from the comparison of LEI and pharmaceutical sale: firstly, the 

pharmaceutical sales do not always follow the general trends of the US economy. Secondly, the LEI’s 

low CCC at only (0.088) makes it useless for the pharmaceutical industry. The LEI shows great fore-

casting potential with its average lead times of 9,6 months and 15 months after peaks and troughs re-

spectively, however the very low CCC is a considerable disadvantage. Therefore it is proposed that a 

new composite index is needed. Through the rest of the analytical section, a series of indicators will be 

analyzed and held up against the main indicator in order to determine their forecasting potentials, 

which will result in a new composite index designed for forecasting pharmaceutical retail sales. 

5.5 The Industry and Macroeconomic Indicators 

In order to construct a composite index, the indicators first need to be identified, tested and composed 

into one index. This section will describe how this thesis has identified the chosen indicators. The 

name and definition of each indicator has been shortened in the analysis - for the full name and defini-

tion, please see the appendix.  

The literature review in the earlier sections describes the diversity of methods and thoughts behind the 

concept of business cycles. Because no single indicator is highlighted either in literature or in practice, 

most practitioners use a broad variety of indicators - most commonly joint in a composite index. The 

indicators used in OECD’s Composite Leading Indicators (CLI) consists of a mixture of consumer and 

business confidence indices, combined with realized figurers such as stock indexes, GDP, production 

numbers and monetary variables (OECD, 2012). Most literature describes how the macroeconomic 

business cycles occur and how some of them can be industry specific, but most follow the general 

economy (Niemara & Klein, 1994). The key factor is to construct an index that predicts business cy-

cles of pharmaceutical sales; this index will be combined of well-known macro indicators, but also 

pharmaceutical industry specific indicators and other fast reaction categories such as electronic sales 

and durable goods. 

The reason why other industries are included in the analysis is that there have been significant changes 

in the pharmaceutical sector during the past 50 years (Grabbowski, 2011). Some are due to increased 

price competition from a growing amount of suppliers, while others are due to regelation (Wiggins & 

Maness, 2007).  In the 1970s and 1980s, the average profit margin of the fortune 500 pharmaceutical 

companies was two times greater than the median for all other companies in the fortune 500 (Mullins, 

2007). As described earlier, profit margins has declined significantly during the past 10 years, and the 

pharmaceutical industry starts to look more and more similar to other industries, although they still 

rank among the top fortune companies in regard to profit (Mullins, 2007). The sales of non-

prescription drugs, also known as “over the counter drugs” (OCD), has increased during the past 50 

years and today more than 100.000 OCDs are on the market (Dep., 2014). This is due to more and 
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more drugs being available as OCD - more than 700 drugs that 30 years ago required a prescription, 

are now available as OCD (Stone, 2014). The reason why this change has a large impact on the indus-

try is that the competition on the OCD market is larger than on the original patent protected market. 

This increases the competition in the pharmaceutical industry in general and lowers profit margins, 

which makes the pharmaceutical industry more sensible to fluctuations in the overall economy. Be-

cause of this change in the industry, there is suddenly a more obvious correlation to other consumer-

driven industries that have undergone the same change and can therefore be studied to determine fu-

ture trends for the pharmaceutical industry and potentially be used as business cycle lead indicators. 

First, the key debated indicators from the theory review will be tested.  

Expectations: As reviewed in discussion of theory section 3.28, expectations play a large part in busi-

ness cycles. Expectation variables provide a better reflection of future actions. The expectation varia-

bles analyzed in the analysis includes: 

Consumer confidence – reflect consumer’s financial well-being and expectations for the future   

(Baumohl, he Secrets of Economic Indicators – Hidden Clues to Future Economic Trends, 2008). 

Dow Jones index – The stock index’s fluctuations illustrate the aggregate investors view on the future 

performance of the 30 largest US companies and hereby also the general condition of the US economy 

(Bodie, Kane, Marcus, & J., 2009).       

Demand – The aggregate demand has won more attention from economists during the past 150 years 

as the business cycle theories have developed. Demand indicators are an important part of an economy 

and shifts in demand affect supply and therefore the entire economy.   

New orders in all industries – New orders is one of the most well-known indicators for future demand 

and highly useful as a statically indicator (Baumohl, he Secrets of Economic Indicators – Hidden 

Clues to Future Economic Trends, 2008). It is important to emphasize that there were no data for new 

orders in the pharmaceutical sector available in DataStream. A new orders indicator exclusively for 

the pharmaceutical industry wound be preferred, if available.  

Total Home Sales – Buying a house is very complex action with many demographic and social factors 

included. Through this indicator, the aggregate house sales demand and supply is found, which also 

gives an assessment of the economy’s state. Furthermore, variables such as interest rates and credit 

supply are parts of the equation.  

Import – Imports is perhaps one of the strongest indicators for demand in the economy. 
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Durable goods – A fast reacting and strong indicator due to its affects from fluctuations in the econo-

my (Yang, 2010), (Yogo, 2006). 

Furniture – Has many of the same characteristics as durable goods. 

Groceries – Is the indicator that comes closes to resembling pharmaceutical sales - both are necessity 

goods and both have cheaper alternatives.  

Food service – Historically, a fast reacting indicator when changes happen in the economy. 

Electronic – A relatively new good, which still needs to have its leading abilities tested.          

Supply – As described in the theory review, the supply side has always been an important factor of 

business cycle theory.  

Industrial Production – An indicator that illustrates the aggregate total supply of the US industrial 

production. 

US Export – Resembles imports, yet differs in its leading abilities.  

Wages and unemployment 

Wages (in this thesis named income) – Theoretically has great influences on the economy, as it is 

mentioned several times in the various theories.  

Unemployment – One of the most critical outcomes of business cycles and is therefore only logical to 

include in the analysis. 

Inflation 

Inflation – Inflation has been discussed by many economists and is often mentioned as a tool for 

avoiding business cycles.  

Pharmaceutical industry specific indicators 

Pharmaceutical companies’ inventories – Leading indicators within the pharmaceutical sector are few, 

and inventories are historically lagging in other industries (Baumohl, 2008), the analysis will test if the 

industry itself adjusts for future sales. 

Pharmaceutical shipment – It is tested if the volume of shipments is leading the retail pharmaceutical 

sales, as aggregate wholesale suppliers’ expectations to future sale could be leading. 
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Pharmaceutical listed company’s index – with obvious close ties to the pharmaceutical industry, this 

indicator represent investors’ aggregate expectations to future performance (Bodie, et al., 2009). 

Others 

Public debt – Keynes was well-known for his argument for fiscal policy intervention during business 

crisis, which this indicator is all about.  

The listed indicators above vary widely in terms of industry and economic nature, giving a broad in-

sight into the correlating tendencies of many industries and factors in the economy. It is important to 

find indicators from both different industries and the same industry as the main indicator – pharmaceu-

ticals. Therefore the list above includes indicators such as stock reactions from listed pharmaceutical 

companies, pharmaceutical company inventories and shipments from pharmaceutical companies. It 

could be argued that the most leading tendencies always will reside within the central industry and that 

indicators such as new orders should be narrowed to only the pharmaceutical industry. However, be-

cause of the unique nature of the pharmaceutical industry, where most of the production chain is kept 

in-house, there is only a limited amount of indicators available. It is therefore found that the three in-

dustry-specific indicators mentioned above are sufficient for the analysis, and that the combination of 

a large spectrum of industries, industry-specific indicators and the macroeconomic input will result in 

the most innovating and including analysis.   

The different economic and industry indicators were chosen based on 1) the literature review and 2) 

trial and error. 

It should be mentioned that a large number of indicators were tested and calculated in the constructed 

MACD-model, but only the indicators listed above exhibited the proper leading tendencies in order to 

be included in the analysis. This is an important point to take into account, as it is fully recognized that 

not all economic and industry indicators will show leading properties towards pharmaceutical retail 

sales. The authors of this thesis are completely aware of this fact, and have merely discarded non-

leading indicators from the analysis, since they did not deliver any relevant contribution. 

For the complete list of tested indicators, please see the appendix 

5.6 Consumer Confidence Index  

Consumer Confidence Index is a well-known indicator, which is followed closely by managers and 

investors in a broad spectrum of companies because it represents the demand side expectations.  The 

Consumer confidence index measures how consumers perceive their own household’s economic situa-

tion and how they view the general economy as a whole. The answers of the participants in the survey 

are typically, according to (Baumohl, 2008), used to steer managerial action.  
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Each month the Conference Board surveys 5,000 U.S. households with the following questions:  

1. How are the current business conditions? 

2. How do you see the business conditions for the next six months? 

3. Current employment conditions. 

4. Employment conditions for the next six months. 

5. Total family income for the next six months. (Board, 2014)  

Survey participants are asked to answer each question with "positive," "negative" or "neutral." The 

results from the Consumer Confidence Survey are released at the end of each month. Typical econo-

mists see this indicator as a lagging indicator.  

This indicator is chosen based on the theoretical review, where it was mentioned that several econo-

mists discussed the impact of demand side expectations. The Rational Expectations Model explains 

how expectations are created and how aggregate expectation of an entire economy takes form under 

uncertainty (Theory section 3.25). Because of this theoretic anchorage this thesis will test how con-

sumer expectations can have leading abilities towards pharmaceutical retail sales.    

 Figure 5.6.1 

 

As explained earlier in the segment about graphical representation, the red line illustrates the chosen 

indicator of Pharmaceutical sales of drugs and medicine in stores across the US. The blue line indi-

cates the consumer confidence index from 1995 to 2013 reported on a monthly basis. During the late 

90’s the Consumer confidence index rose and peaked in the middle of 1997 with a reasonable leading 
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margin to the peak of Pharmaceutical sales in late 1999. Consumer confidence dropped in the end of 

2001, which could coincide with 9/11 - this drop did however not affect Pharmaceutical sales. The 

fluctuations in the RoC of consumer confidence are larger than for Pharmaceutical sales, but do fol-

low to some extent. The CCC shows a (0.285) at t+15, which fits with the top and bottom lead times 

seen below. The standard deviation is 4.67. 

The table below displays the different turning points of the Consumer confidence index and the corre-

sponding leading or lagging times against the turning points in Pharmaceutical retail sales. When 

analyzing the correlation between the two indicator’s turning points, it becomes clear that the lead 

times of the Consumer confidence index after top turns is affected by contradicting signals. Although 

generally leading, the average lead becomes disrupted by the false signal and large variation in 

lead/lag times. The tendency is a bit more consistent after low turns, where the indicator is constantly 

leading. Even though there is still variation in the number of the periods where the indicator is leading, 

the trend is more one-sided and is therefore suitable for a composite index of leading low turn indica-

tors. 

Figure 5.6.2 

 

Based on the reasonable CCC and the large leading ability, Consumer confidence is included in the 

composite index. 

5.7 New orders 

Total New orders is a strong, reliable indicator that shows how many new orders have been made dur-

ing the last month, within all industries in the US economy. It is recognized as one of the most leading 

indicators because it delivers a strong indication of managers’ expectations for future production and 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

February 1997 No Signal

July 1997 ‐25

January 1998 No Signal

January 1999 ‐18

July 1999 ‐19

January 2002 False Signal

April 2003 ‐18

June 2006 ‐8

April 2009 ‐14

May 2011 1

November 2011 ‐14

Average lead ‐12,75 ‐16,00

CONSUMER CONFIDENCE INDEX
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sale. The predictive characteristics, combined with lack of revision and early release date makes it a 

very influential statistical predicting tool (Baumohl, 2008). 

The indicator is, however, not always reliable and should be used together with other indicators that 

can give confirmation to the hypothetic trends. It is, of course, most useful when used within the same 

specific industry that is being analyzed, but can also be utilized to spot future turns in the overall 

economy.   

Figure 5.7.1 

 

During the end of the 90´s, New orders rose at a rather constant speed and topped two times in the 

beginning of 2000 where the Dot.com-bubble occurred. After which, it faced a long drop, followed by 

a steady increase from 2002-2006. There is a false signal around 2008, but aside from this, the indica-

tor follows Pharmaceutical sales with a comfortable lead, especially when the economy is getting 

better. The CCC at t+12 is (0.235), which is not among the highest scores, but with the large volatile 

exposures on new orders in general, the RoC will be quite different compared to other indicators.   

As mentioned before, New orders is one of the economic indicators considered most leading. A quick 

view on the table below reassures this assumption. The table describes the different turning points of 

New orders and compares them to the turning points of pharmaceutical sales in order to find the num-

ber of months between the two indicator’s turns. The average lead or lag time is then calculated to 

give an indication of the behavior of the indicator. In the case of new orders above, there is a clear 

tendency to be seen: a thoroughly leading trend is dominating – often by quite a large amount of peri-
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ods. The average lead indicates that the trend is most visible after low turns, which is also consistent 

with the numbers in the table, where the lead times are more aligned after low turns – excluding Sep-

tember 2012. The standard deviation is 5.22. 

Figure 5.7.2 

 

Based on the reasonable CCC and the large leading ability, New orders is included in the composite 

index. 

5.8 Income 

Income is the wage received by employees before paying tax. It is an advantage that the complex 

American tax is kept away from the equation. Because of the connection to the labor market, Income 

is an important variable in Keynesian theories and the stickiness of wages is heavily discussed by sev-

eral economists, as described earlier in the theory review. All variables have advantages and disad-

vantages, and some technical observations have been made by (Mortensen, et al., 1994) and (Cardoso 

& Ferreira, 2009), who discus witch measurement that are the most accurate. Higher income is a stim-

ulant for the overall economy, as more income equals more money available to spend on consumption. 

This correlation makes Income a useful leading indicator when predicting how future consumption is 

expected to develop. Even though Income is a leading indicator towards consumption during reces-

sions, historically it has been lagging compared to other indicators during expansions. America Insti-

tute for Economic Research puts it the following way: “What we see in the data is businesses investing 

in equipment and machinery at a fairly decent pace, but not expanding, hiring or raising workers’” 

(Vlasenkov, 2013).    

     

 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

October 1995 ‐17

March 1996 ‐19

December 1997 ‐15

August 1998 ‐20

July 2000 ‐5

October 2001 ‐34

January 2006 ‐11

April 2009 ‐13

May 2005 4

September 2012 ‐2

Average lead ‐8,80 ‐17,60

TOTAL NEW ORDERS IN US 
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Figure 5.8.1 

 

Income is characterized by reacting to turns in the economy. During expansions, workers demand 

higher wages, and during recessions, they accept pay-cuts in order to keep their job. Income has held a 

rather constant lead and with a CCC of (0.277) at time t+8, the leading quality of Income is confirmed. 

The fluctuations are at the same size, but the Income fluctuation periods are longer. This can support 

Keynes original argument, that wages are sticky, both in upturns and in downturns. The standard devi-

ation is 1.50.  

Figure 5.8.2 

 

Based on the reasonable CCC and the large leading ability, Income is included in the composite index. 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

June 1996 ‐10

July 1997 ‐4

April 1998 ‐12

July 1999 ‐10

March 2000 ‐10

December 2001 ‐32

March 2006 ‐11

March 2009 ‐15

March 2011 0

September 2012 ‐3

Average lead ‐8,60 ‐12,80

INCOME
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5.9 Import 

US Import, which is the world’s 3rd largest after China and EU, is a perfect indicator for determining 

the strength of the US economy and the future trends of the economy as a whole. It reacts extremely 

fast during recessions due to the quick cut of expensive foreign goods by US citizens. In the earlier 

section (3.11), it is explained how Hales suggested a mercantilist policy during recession, which in-

cluded these advices: produce at home, buy as little as possible abroad, and sell as much as you can 

abroad. (ZERA, 2013). As such, US Imports should make for a perfect leading indicator for predicting 

the future trends in the general US economy. 

Figure 5.9.1 

 

As seen in the figure above, the indicator exhibits very leading properties all through the analyzed 

period. The peak-bottom-peak period in Pharmaceutical sales from 1997-2000 is observed for Imports 

already in 1995-1998, and this leading trend continues on until a false signal appears in 2002. After 

this, the indicator is extremely leading compared to the bottom and top of the Pharmaceutical sales in 

2004 and 2007, respectively. Unfortunately, another false signal occurs, which is not recognized for 

pharmaceutical sales. In the credit crisis of 2009, Imports take a much heavier hit than pharmaceuti-

cals, which is illustrated by the enormous drop in the indicator curve, whilst Pharmaceutical sales 

barely flinch. After the crisis, the two indicators become more aligned and imports show less leading 

properties. The standard deviation is 2.45. 

The CCC at t+10 is very low with a correlation of only (0.060), which is largely due to the two false 

signals in 2002 and 2008 and the following large fluctuations.   
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Figure 5.9.1 

 

Based on the poor CCC, US Import will not be included in the composite index, despite the large lead 

times. 

5.10 Business sales 

Business sales is an extremely useful indicator because of its ability to describe the health of the total 

US economy across all industries. It does not, however, take into account the change from one product 

to another; it is only the total market of Business sales that is measured. This includes both durable 

and non-durable goods, sold in any industry. For economists, it is mostly recognized as a coincident 

indicator, which in other words means that it is an indicator that reflects the current temperature of the 

economy. This indicator is closely watched by investors on Wall Street and causes above average vol-

atility on its release day, which is once a month. Business sales are not really that volatile from month 

to month, but do fluctuate considerably during expansion and recession. This thesis finds it important 

to include Business sales in the analysis due to its large area of affect and because of the main indica-

tor’s connection to this indicator.  

 

 

 

 

 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

August 1995 ‐20

May 1996 ‐20

November 1997 ‐17

October 1998 ‐21

August 2000 ‐6

February 2002 False Signal

October 2003 ‐11

September 2004 ‐29

September 2008 False signal

Juli 2009 ‐11

November 2010 ‐5

May 2013 5

Average lead ‐15,40 ‐11,60

IMPORT



73 
 

Figure 5.10.1 

 

As seen in the figure 5.10.1, Business sales misses a signal at the beginning of the analyzed period and 

therefore only shows one peak between 1996 and 1998. Despite of this, the indicator still displays 

leading properties for following the turning points. Both in 2001 and 2005, Business sales is extremely 

leading compared to the trends in Pharmaceutical sales, but as with several of the other indicators, it 

becomes affected by the rise of the bubble just before the credit crisis and therefore has a false signal 

in 2008. Following this, the indicator becomes less leading and is actually quite lagging for the re-

maining periods. This can mainly be attributed to the slow pace of which the economy recovered after 

the crisis, which affected Business sales far more than Pharmaceutical sales. 

 The CCC at t+10 of (0.209) is just above the level of correlation that is found acceptable.  

In the table below, the different lead and lag times of the peaks and troughs are listed. It shows a great 

difference in how much each turn is leading. Some turns are leading with as much as 23 or even 35 

months, while others are lagging with two and six months. Despite these mixed signals, the indicator 

still has a reasonable standard deviation. The standard deviation is 3.12. 

 

 

 



74 
 

 

Figure 5.10.2 

 

Based on the acceptable CCC, the Business sales indicator will be included in the composite index. 

5.11 Inflation  

Inflation has been studied thoroughly by economists in order to describe how different levels of Infla-

tion affect business cycles. As mentioned during the theory review 3.21, Neo-Keynesian economists 

and the famous economist Phillips believed that Inflation and unemployment had a perfect negative 

correlating relationship. This meant that by inducing high Inflation, unemployment could be mini-

mized. This thesis finds is important to incorporate the Inflation, and test whether Inflation is leading 

or lagging compared to pharmaceutical sales. 

 

 

 

 

 

 

 

 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

October 1996 ‐5

 December 1997 No Signal

September 1998 ‐21

April 1999 No Signal

February 2000 ‐11

October 2001 ‐35

February 2005 ‐23 1

Juli 2008 False Signal

April 2009 ‐13

May 2011 2

June 2013 6

Average lead ‐9,25 ‐12,40

BUSINESS SALES
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Figure 5.11.1 

 

Despite only exhibiting small fluctuations in the initial period from 1995-1998, inflation still has the 

peak-bottom-peak signals displayed by the main indicator – all of which are leading. After the high 

point in 2001, inflation continues to show leading properties until a false signal occurs in 2009, which 

obscures the data a bit. Like with several of the other indicators, there is a clear lagging tendency after 

the credit crisis has occurred, where inflation suddenly is behind the main indicator by several months.  

Inflation can drop rather fast, but a standard deviation of 1.97 is not that different from the pharmaceu-

tical sales at 1.51. In the table below, it can be seen that Inflation is leading in the first two business 

cycles by around 20 months. At the time of the recession in 2008-09, the leading effect was turned to a 

lagging tendency:  
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Figure 5.11.2 

 

Based on the poor CCC and the change from leading to lagging, Inflation will not be included in the 

composite index.  

5.12 Unemployment  

It has been discussed endless times how to best and most efficiently create as many jobs as possible. 

Keynes believed that prices and wages were sticky and adapted slowly to new economic conditions, 

which lead to Unemployment. As mentioned, Neo-Keynesians believed that high inflation supported 

by government spending could keep workers employed, due to the alleged perfectly negative relation-

ship between unemployment and inflation. Unemployment rate often gives a misleading image due to 

its lagging tendency - both in recession and expansion. During recessions it is often said that the lag is 

caused by early retirement, start of education and other actions that reduces the labor force. During 

expansions, the same lagging effect can be observed. According to (Marshall, 2014) Unemployment 

rate is about 19 month to recover from a recession. The figure below shows the inversely calculated 

unemployment rate – this allows for a more functioning visual impression.  

 

 

 

 

 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

November 1995 ‐18

Juni 1996 ‐18

May 1997 ‐23

January 1999 ‐18

April 2001 3

December 2002 ‐22

October 2006 ‐4

December 2008 False signal

January 2010 ‐4

April 2012 13

October 2013 9

Average lead ‐5,80 ‐13,25

INFLATION
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Figure 5.12.1 

 

The Unemployment exhibits very large and long-lasting fluctuations, which were to be expected. 

There are two big drops (rises) in Unemployment - one in 2002 and the other in 2009. Aside from 

these, Unemployment manages to lead Pharmaceutical sales at every turn until the financial crisis. 

Most surprising is that employment topped in 2005, several years before the collapse of the Lehmann 

Brothers. Because of the large fluctuations in Unemployment around the two crises - which are not as 

large for Pharmaceutical sales - the correlation comes in very low with (-0.066) at t+10.  The standard 

deviation is 4.20. 

Figure 5.12.2 

 

Based on the poor CCC, Unemployment will not be used as an indicator for the composite index. 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

May 1995 ‐23

June 1996 ‐17

July 1998 ‐8

January 1999 ‐17

June 2000 ‐7

March 2002 ‐29

January 2006 ‐12

July 2009 ‐10

May 2012 14

October 2013 11

Average lead ‐7,20 ‐12,40

UNEMPLOYMENT ‐ INVERSE
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5.13 Dow Jones stock index 

The Dow Jones stock index consists of the 30 biggest companies in US. The index is used as a variable 

in this thesis; investors and traders are following many of the same indicators as reviewed in this ana-

lyze section. It is mostly traders that use company-specific performance data, on which they base their 

trades. Investors are constantly looking for the highest rate of return, and if they spot changes in varia-

bles such as unemployment rate, they will sell their stocks and turn towards more safe investments, 

which will be readable in the level of The Dow Jones. 

The Dow Jones is considered a good indicator for the general state of the US economy (Bodie et al, 

2009). One of the strengths of the stock index, is that the reaction time is very fast and news about the 

economy are incorporated in the stock price almost instantly (Elton et al, 2011).  

Figure 5.13.1 

 

The Dow Jones stock index does fluctuate a lot compared to many of the other indicators. Because of 

this characteristic, the indicator has been smoothed to a larger extent than many of the other indicators. 

The quick reaction time of the stock market can clearly been seen from the change in level in 2008-

2009, where a large drop is followed by a steep incline. The CCC is negative correlating with negative 

values above (0.300) in t+1 – t+8, which is quite interesting. The standard deviation is 1.96. 
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Figure 5.13.2 

 

This negative correlation combined with a high amount of fluctuations makes The Dow Jones Index 

unsuited for the composite index. 

5.14 Durable Goods 

Durable goods are classified as goods that last more than 3 years, such as computers, cars, television, 

bikes and trucks etc. Consumption and output of Durable goods are more sensitive to economic fluc-

tuations than that of non-durable goods. It is intuitive that consumers would be reluctant to purchase a 

durable good during a recession, rather than non-durable good such as food (Eraker, et al., 2013).  

Therefore it would be expected that Durable goods would fall and rise more drastically than non-

durable goods, which is consistent with several empirical observations (Yogo, 2006) and (Yang, 

2010). The figure 5.14.1 below highlights the highs and lows of Durable goods: 

 

 

 

 

 

 

 

 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

June 1995 ‐21

November 1996 ‐11

October 1997 ‐17

November 1998 ‐19

September 1999 ‐16

November 2002 ‐21

November 2007 10

May 2009 ‐12

June 2011 4

January 2013 2

Average lead ‐8,00 ‐12,20

DOW‐JONES STOCK INDEX
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Figure 5.14.1 

 

From 1995 to 1997 there is a constant high level in sales of Durable goods, after which a period of 

stagnation followed, where the general tendency of the indicator is lagging. A drop took place at the 

end of 2003, which was followed by a false signal in 2004. After this event, the indicator suddenly 

starts showing leading properties, which continue despite of another false signal in 2008. The standard 

deviation is 1.79. 

Figure 5.14.2 
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The table above shows the peaks and troughs of the MACD of Durable goods from 1996 to 2012, with 

the corresponding number of leading or lagging months compared to the similar peaks and troughs of 

Pharmaceutical retail sales. The table gives a clear indication that Durable goods is a very incon-

sistent indicator that exhibits both leading and lagging properties. The theory dictates that certain indi-

cators can behave this way, but still be useful for forecasting, albeit maybe only for one of the trends – 

e.g. after peaks. With a CCC of (0.223) at t+15 and a standard deviation of 2.37 it is still applicable for 

the composite index. 

5.15 Export  

Export and import are two different sizes, which are still closely connected. A very simplified macroe-

conomic equation states that the annual GDP is the sum of C + I + G + (X – M), where X is export and 

M is imports. In other words, an increase in export will ceteris paribus, strengthen the US economy. 

This thesis will now test if the Export has any leading ability in regards to business cycles forecasting. 

 Figure 5.15.1 

 

As seen on the graph above, Export is often declining when Pharmaceutical sales are rising, and dur-

ing the large expansion from 1995-1999 and from 2004-2008, the levels of Export are rather constant 

instead of increasing as Pharmaceutical sales are. The standard deviation for Export is 1.54. 

Export has a negative correlation at a level above (-0.20) from t+0 – t+15, which is quite interesting and 

also the main reason why Export is not a useful indicator for the composite index. 
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Figure 5.15.2 

 

Because of the negative CCC, which is highest at t0 with (-0.265), Export is not incorporated in the 

composite index. 

5.16 Public debt 

Public debt has a tendency to typically increase during a crisis because of several factors. One of them 

being, that governments will often experience a decline in tax revenues due to the loss of jobs. Anoth-

er reason is that governments will at the same time increase expenditure for social welfare and general 

stimulus of the economy. Due to this reversed movement, Public debt is pictured inversely in the fig-

ure below. By doing this, fluctuations of public debt can be compared to pharmaceutical sales. 

 

 

 

 

 

 

 

 

Figure 5.16.1 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

June 1995 ‐21

March 1997 ‐8

 November1997 ‐16

October 1998 ‐20

November 2000 ‐2

February 2002 False Signal

July 2006 ‐6

September 2008 False Signal

June 2009 ‐11

June 2011 3

June 2013 7

Average lead ‐8,40 ‐8,00

EXPORT
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Public debt levels are rather constant regarding lead ability and the fluctuations are in many turns 

identical with Pharmaceutical sales. The strongest leads are found before expansions, which is also 

intuitive because of spending on stimulus packages to help restart the economy. The largest correlation 

is at t+6 where the CCC is (0.444), which makes the Public debt highly relevant for the composite in-

dex.  The standard deviation is 1.74. 

Figure 5.16.2 

 

 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

February 1996 ‐13

 December 1996 ‐11

October 1998 ‐5

March 2000 ‐3

October 2000 ‐3

December 2003 ‐8

July 2007 6

March 2009 ‐13

September 2011 6

March 2012 ‐8

Average lead ‐1,80 ‐8,60

PUBLIC DEBT ‐ INVERSE
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5.17 Industrial production  
Some of the first economic theories stated that supply controlled the economy and only outside events 

such as war, government regulation or outbreak of diseases could change the supply output and hereby 

the economy. The Classical Theory claimed that an increase in output would lead to an increase in 

spending. Later, many economists argued that technical improvement, together with demand, also 

plays a large role in the economy.  

The importance of output is here represented by Industrial production, which shows that the demand 

side still has a large influence on the economy.      

Figure 5.17.1 

 

The fluctuations of Industrial production are larger than the swings of Pharmaceutical sales - the 

largest shift in production output happens around 2000-02 and again in 2008-10. These two fluctua-

tions occur close to a large downturn, which for both cases do not appear so severe for Pharmaceutical 

sales. The CCC is at t+12 (0.240) and is generally at that level from t+10 – t+15, which confirm the top 

and bottom turns that can be seen in the table below. The standard deviation is 3.18. 
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Figure 5.17.2 

 

Because of the positive and reasonable high CCC, which is highest at t6 with a correlation of (0.444), 

the indicator Public debt is incorporated in the composite index. 

 

5.18 Home Sales  

 

Home sales is a monthly report, which includes the number of sales during the last month. The data is 

seasonal adjusted because factors like weather have a large impact on the month to month demand. 

Investors use the number of houses sold as an expression of aggregate demand among consumers. 

Historically, Home sales has been a leading indicator, especially after a downturn or recession. Home 

sales is strongly negatively correlated with mortgage rates; ceteris paribus will cause Home sales to 

decline if interest rates are increasing. 

 

 

 

 

 

 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

July 1996 ‐8

January 1997 ‐10

 December 1997 ‐15

November 1999 ‐7

February 2000 ‐11

July 2001 False Signal

June 2003 ‐14

February 2005 ‐23

February 2009 ‐15

June 2010 ‐9

October 2012 ‐1

Average lead ‐13,20 ‐9,40

INDUSTRIAL PRODUCTION
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Figure 5.18.1 

 

Homes sales has a correlation of (0.386) at t+26 and a correlation of over (0.350) from t19 – t30, which 

confirms the long leading ability.  This can also be seen in the figure 5.18.2 below, which shows a 

strong leading ability of 17.75 months after downturns and 20 months after expansions. As expected, 

the lead time is higher following a downturn. The standard deviation is at 2.12 - fairly close to the 

value for Pharmaceutical sales. 

Figure 5.18.2 

 

The exceptional strong leading ability, both in regards to the CCC and the observed leading ability in 

top and bottom turns, qualifies Home sales as an indicator for the composite index.  

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

January 1996 ‐15

August 1997 ‐4

June 1998 ‐10

August 2000 No Signal

December 2000 False Signal

October 2002 ‐24

July 2004 ‐31

February 2008 ‐27

December 2009 ‐15

November 2010 ‐25

Average lead ‐17,75 ‐20,00

HOME SALES
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5.19 Choosing the Pharmaceutical industry-specific indicators 

The first part of the analysis-section has focused on relevant macroeconomic indicators that have been 

chosen based on the theoretical review. The thesis will now continue and broaden the analysis by iden-

tifying and incorporating industry-specific indicators. It is generally accepted that by using leading 

indicators within the same industry as the main indicator, the highest leading ability is achieved 

(Baumohl, 2008) (Bodie et al, 2009). As a result of this, three indicators will be analyzed in the fol-

lowing segment. It will be tested if industry-specific indicators contain information that might be lead-

ing the future sales of pharmaceuticals. It will be tested if there are any advantages to using smaller, 

industry-specific indicators together with larger macroeconomic indicators. Indicators will still be 

judged based on their correlation with the main indicator, their standard deviation, their lead time to 

expansion and recession and finally on the number of false signals present. 

The following indicators were all pulled from Datastream and processed in the same Excel-model as 

the prior indicators. It should be noted that it was the intention to include New orders for the Pharma-

ceutical industry because of its consistent leading properties (Baumohl, 2008), however no such data 

was available.  

 

5.20 Medicine shipments 
Medicine shipments is an indicator that includes all shipments of products from pharmaceutical com-

panies. The shipments are entirely characterized as wholesale, since private consumers do not have the 

possibility of buying medicine directly from the pharmaceutical companies. The aggregate shipments 

are characterized by being equal to the wholesaler’s expectations for their future sales, it is therefore to 

be expected that Medicine shipments is leading retail sales.  
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Figure 5.20.1 

 

As seen in the graph above, Medicine shipments follows the Pharmaceutical sales quite consistently 

throughout the period and the table below shows that shipments on average leads at peaks and troughs 

by 2.75 months. The CCC is highest with (0.169) at t+4, which is quite consistent with the readings in 

the table. The standard deviation is almost similar to Pharmaceutical sales, but the fluctuations are 

very different and there is also a false signal in 2008. This surprisingly low correlation shows that the 

alignment between wholesaler’s expectations and the actually retail sales is relatively weak. The 

standard deviation is 1.09. 

  Figure 5.20.2 

 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

8 1996 False Signal

3 1997 ‐1

1 1998 ‐1

10 1998 ‐9

4 2000 ‐5

4 2001 2

4 2004 ‐6

9 2006 ‐6

4 2009 False Signal

5 2010 ‐1

8 2011 4

12 2012 ‐1

Average lead ‐2,00 ‐3,50

Medicine Shipment
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The low correlation (0.169) combined with the false signal, causes this indicator to be discard from the 

composite index.  

5.21 Inventories at pharmaceutical manufacturers  

Inventories at manufacturers is an indicator that includes all finished pharmaceutical goods kept in 

inventories at pharmaceutical production sites. Inventories at retailers have been disused by (Kesavan 

& Mani, 2012), and perhaps more famously by (Lovell, 1961), who discusses firm’s ability to foresee 

the need for materials and how to balance production and sales. There is no clear-cut theory for how 

this relationship is constructed, as is it very much dependent on the industry in question. In the follow-

ing figure, the relationship between pharmaceutical retail sales and pharmaceutical manufacturer’s 

inventories is depicted: 

Figure 5.21.1 

 

On the figure above, it is clear that both indicators are following the economic fluctuations to some 

extent. With a CCC of (0.244) at t+7, it is clear that the indicators follow similar trend lines. In the table 

below, it can clearly be seen that the indicator has leading qualities – especially after downturns.  

The standard deviation at 1.31 is not a far from Pharmaceutical sales, which is calculated to 1.51. 

There are two false signals; both of them are episodes where the Inventories increase without a similar 

increase in Pharmaceutical sales is present.   
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Figure 5.21.2     

 

With a CCC of (0.244) and a standard deviation close to the one of Pharmaceutical sales, Pharmaceu-

tical manufacturer’s inventories is considered an applicable indicator for the composite index. 

5.22 Pharmaceutical stock index 

In order to get the most accurate picture of the future performance of the pharmaceutical sector, it 

could be advantageous to investigate the trends of Pharmaceutical stocks, as they will are sure to be 

leading (Bodie, et al., 2009). The following indicator is composed of the stock prices of the pharma-

ceutical companies residing in the S&P 500 stock index. Despite having already included the Dow 

Jones index in the analysis, it is still important to also look at the industry-specific stock index, as it 

could reveal even more leading tendencies cause by actions specific to the pharmaceutical industry. 

The investor’s value assessment is based on the aggregate expectations of the future performance of 

the pharmaceutical industry. An exogenous shock caused by new regulations or other external events, 

can affect the stock prices instantaneously - long before these shocks can be read in the sales numbers 

or performance of the companies. The fast reacting element of the stock market makes this indicator a 

useful tool in predicting future fluctuations in pharmaceutical sales.    

 

 

 

 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

3 1996 ‐13

3 1997 ‐10

7 1998 ‐9

11 1999 ‐8

12 2000 ‐1

9 2001    False Signal

7 2003 ‐15

6 2005 False Signal

10 2006 ‐4

11 2008 ‐19

4 2011 0

9 2012 ‐4

Average lead ‐5,40 ‐14,00

Inventories at Manufacturers
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Figure 5.22.1 

 

In absolute numbers, the stock market fluctuates more than Pharmaceutical sales, but in relatively 

speaking, and after EMA smoothening and MACD analysis, the stock index actually fluctuates less 

than pharmaceutical sales and the standard deviation is only 1.28, compared to 1.51 for Pharmaceuti-

cal sales. There is, however, generally more swings in the stock index because of the constant buying 

and selling (Shiller, 1980). The CCC at (0.186) is low compared to others indicators, but top and bot-

tom turns are consistent and gives no falls signals. The highest CCC is found at t+19, which confirms 

the strong leading ability.  The CCC at t19 shows a more leading tendency than the lead times in the 

table below. Combining the two inputs gives an average lead of 10.8 months.  

Figure 5.22.2 
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The strong leading ability and close connection to the Pharmaceutical market makes this indicator 

relevant for the composite index, despite the low CCC.   

5.23 Chosen other consumer industries  
The two prior sections of the analysis have tested macroeconomic and pharmaceutical industry-

specific indicators. The following section will build further on the analysis and test four indicators 

from consumer industries that operate and sell to roughly the same customer base as pharmaceutical 

products are targeting. In section (5.2) it was discussed how pharmaceutical sales might be affected by 

some sort of delay compared to other industries because pharmaceutical products are one the last ex-

penditures to be cut. This hypothesis will be tested in the follow section.  

The chosen consumer industry indicators all hold some similarities and differences with the main indi-

cator - some are normal goods, some are reasonable cheap goods (groceries) and others are more ex-

pensive (furniture), but most importantly: they all react when the economy changes. This thesis will 

test if some or several of the consumer indicators react faster than the main indicator. In addition, it 

will also be tested if coincident indicators, which react simultaneously with the economy, have any 

leading abilities relative to the pharmaceutical sales. 

 

 

5.24 Groceries  

Groceries can best be characterized as a necessary good that consumers will buy no matter what. In 

that sense, Groceries share many similarities with pharmaceutical goods and a correlation therefore 

seems obvious. Empirical analyses previously performed by economists have found that retail sales, 

which can be compared to groceries, in general exhibits leading abilities towards the economy as a 

whole (Duus, 1999). 

Like many other industries, Groceries experience fluctuations in sales during recession, as some luxu-

ry brands are replaced by cheaper alternatives. Studies show that during a recession, consumers will 

change their consumption patterns even if their budget remains unaffected. Although counterintuitive, 

this happens because expenditure is linked to social standards that shift with economic conditions 

(Yuxing Du & Kamakura, 2012). This change in habits has been observed in the UK, where organic 

products sell less during a recession and the consumers in general tend to buy less fresh ingredients 

(Economist, 2012). It must be assumed that similar changes in habits occur in the United States ac-

cordingly. Groceries’ strong connection to the customer demand side makes it obvious to include in 

this analysis.    
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Figure 5.24.1 

 

The CCC is (0.661) at t+9, which is the best correlation of any indicator that has been investigated so 

far. The correlating relationship between Groceries and Pharmaceutical products is consistent with 

(Dep., 2014), (Stone, 2014) that show an increase in sales of over the counter drugs, which to a large 

degree are sold in grocery stores that therefore become more and more influential on the total Phar-

maceutical retail sale. The lead times listed in the table below are not leading to the same extent as the 

correlation coefficient, but follow the Pharmaceutical sales with a more coincidental behavior.  

Figure 5.24.2 

 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

2 1997 ‐2

1 1999 12

6 1999 2

2 2000 ‐5

8 2000 ‐5

1 2004 ‐9

8 2006 False Signal

7 2007 5

10 2009 ‐8

11 2011 7

5 2013 5

Average lead 1,40 ‐1,25

Groceries
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The strong correlation coefficient of (0.661) is the main motivation behind including Groceries in the 

composite index. Furthermore, the standard deviation is at 2.12, which is close to the Pharmaceutical 

sales at 1.51. 

 

5.25 Electronics  

Sales of Electronic products follow the general economy very closely and when the economy turns, 

like it did in the fall of 2008, the sales of Electronic goods drop as well. CEO of Magma Design Au-

tomation Inc. Rajeev Madhavan said that October and November 2008 were the worst months he had 

experienced in his 20 years of working with Electronics. Revenues were declining by as much as 50% 

in some parts of the electronic industry (Network, 2009). This fast reaction time makes Electronic 

sales an obvious candidate to test for a correlation with Pharmaceutical sales.   

Figure 5.25.1 

 

As seen in the figure above, the fluctuations for Electronics during recessions and expansions are larg-

er than the more constant Pharmaceutical sales. The correlation is more or less insignificant as it is 

close to 0. Furthermore, there is a false signal in 2004, which compromises the data. The standard 

deviation is 1.12. 
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Figure 5.25.2 

 

The low CCC and presence of a false signal causes Electronics to be discarded from the composite 

index.  

  

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

1 1996 ‐15

5 1996 ‐20

4 1997 ‐28

2 1999 ‐20

11‐ 1999 ‐15

11 2003 ‐12

10 2004 False Signal

4 2007 1

7 2009 ‐11

11 2010 ‐5

9 2012 ‐4

Average lead ‐12,40 ‐16,75

Electronic
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5.26 Food service  

The Food service industry shares a lot of similarities with many of the other industries already men-

tioned in the analysis, but is also considered quite diversified because it contains both fine-dining res-

taurants, as well as low-end fast food brands. Restaurant visits are some of the first luxury items to be 

cut in a recession - especially fine dining is exposed to drop in earnings. Some restaurants have expe-

rienced a 20% year on year drop in earnings, starting as early as in October 2008 (Cetron, DeMicco, & 

Davies, 2010). Because of the role restaurants play in business relations, especially fine-dining restau-

rants, the Food service industry was hit with an extra punch when the recession took hold (2009). This 

is because companies will often downgrade their use of extravagant restaurant visit during a recession, 

in order to cut unnecessary expenditures and to avoid seeming careless when people are losing their 

jobs. The fast reacting quality of the food service industry makes it a very suitable indicator to test for 

leading abilities. 

Figure 5.26.1 

 

The Food service industry’s trend resembles the peak-bottom-peak movements of the Pharmaceutical 

sales during the late 90’s, although with a lagging tendency. This tendency continues until 2002, when 

the indicator becomes leading instead. Despite starting of lagging and switching to leading, the Food 

service industry still manages to get a correlation of (0.385) at t+11 which is leading considerably more 

than the observed average lead time of 3.2 months. The standard deviation is a bit higher at 2.31 com-

pared to 1.51 for Pharmaceutical sales, but still within a reasonable range.    
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Figure 5.26.2 

 

As seen above, the Food service industry is generally leading compared to Pharmaceutical sales. 

There is some degree of variation in the number of periods as well as inconsistency between leading 

and lagging tendencies. Despite this, the Food service is still considered applicable for the forecasting 

analysis - mainly due to the high CCC. 

 

5.27 Furniture sales  

Furniture is a Durable good and is therefore included in the Durable goods indicator, which was ana-

lyzed earlier in this analysis. During a recession it is expected that the aggregate demand for new fur-

niture is decreasing, as the lifetime of the furniture will be expanded and if furniture is changed, 

cheaper alternatives will be preferred. The relationship between Furniture and Pharmaceutical sales 

can be seen below. 

 

 

 

 

 

 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

6 1996 ‐8

4 1998 6

6 1999 3

10 2001 16

12 2001 12

7 2002 ‐26

1 2005 ‐24

4 2009 ‐13

5 2011 4

9 2012 ‐2

Average lead ‐2,60 ‐4,75

FoodServices
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Figure 5.27.1 

 

The graph above shows how the Furniture sales is following the Pharmaceutical sales. The correla-

tion is highest a t+13 with a value of (0.493). The CCC is leading with 13 months, which is more than 

the 8.4 month average read from the business cycle turns in the table below. There are two false sig-

nals around 2004 and 2008, which show how closely Furniture is following the overall economy that 

has similar fluctuations.   

The standard deviation for furniture is 1.93, which is not far from Pharmaceutical sales at 1.51. 

Figure 5.27.2 

 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

12 1996 ‐4

3 1998 2

2 1999 ‐2

8 1999 ‐12

1 2000 ‐12

9 2003 ‐13

8 2004 False Signal

3 2006 ‐11

9 2008 False Signal

3 2009 ‐15

6 2010 ‐10

2 2013 2

Average lead ‐7,80 ‐9,00

Furniture
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The strong leading ability and close connection to the pharmaceutical market makes this indicator 

relevant for the composite index, despite the low CCC.   

5.28 Constructing the composite index  

The analysis conducted in the segments above gives invaluable information on the leading properties 

of the numerous indicators analyzed. Aside from the MACD lead/lag time analysis, the CCC and 

standard deviation for each indicator is also calculated, which all combined deliver a very fulfilling 

insight into the potential forecasting qualities of each indicator.  

Based on the findings, it would be appealing to take the indicator with the most leading qualities and 

use it to make predictions on the future trends of pharmaceutical sales. However, as stated by (Burns 

& Stalker, 1961) and later by (Niemara & Klein, 1994), it is far more accurate to combine a number of 

indicators in a composite index – a method that has previously shown more consistent results than the 

predictions of a single indicator. By using a composite index several shortcomings of the single indica-

tors are mitigated (Choi, 2003). Single indicators are far more exposed to sudden volatile swings and 

can easily be disrupted by sudden drops in the economy.  The use of a composite index minimizes the 

effects of such events and allows for a more objective view on the state of the economy. 

As discussed in the introduction to the empirical analysis, a wide variety of economic and industry 

indicators have been tested and analyzed in order to deliver a diversified field of leading indicators, 

which is the optimal condition for creating a functioning composite index. According to (McGuckin, 

et al., 2003) the more diversified and widened the selection of indicators is, the more effective and 

correct the composite index will turn out. 

By having analyzed such a large number of indicators, with such diverse natures, it is possible to con-

struct a composite index that, in theory, should be able to make relatively accurate predictions on the 

trends of the pharmaceutical sales at a fair time in advance. The method for constructing such an index 

can be copied from the method used to create the Conference Board Leading Index (Board, 2014). The 

Conference Board has an emphasis on creating a weighted index, which is an optimal approach when 

several analytical inputs are present – i.e. CCC, standard deviation, number of false/missed signals and 

average lead time. Each of the four analytical inputs is given an equal weight of 25 %, combining to 

100 % when totaled. The four inputs are weighted equally as they are deemed equally important. 

Within each input, each individual indicator is also given a weight based on its results against the main 

indicator.  This approach ensures that the best indicators are given the highest weight, which lowers 

the probability of the composite index being influenced by outliers amongst the indicators.  

It should be noted that not all of the indicators analyzed in the earlier segment of the thesis are includ-

ed in the composite index. Some are excluded from the index based on their low results in one or more 
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of the analytical calculations (CCC, standard deviation, etc.). The indicators included in the composite 

index are as follows: Home sales, Income, New orders, Consumer Confidence Index, Business sales, 

Public debt, Durable goods, Industrial production, Groceries, Furniture, Food services, Pharmaceutical 

stock index and Pharmaceutical inventories. 

Each of the mentioned indicators undergoes a calculation process, where each indicator is given a 

weight under each analytical input. The process is listed below. It should be noted that all calculations 

are based on the specific indicator’s MACD values, which are found using the method explained in the 

methodology section concerning the MACD-model. Below is a guide to how the calculations are exe-

cuted, and later in figure 5.28.1 the weights of all the indicators can be seen.  

First, weight based on the Cross Correlation Coefficients: 

The weights of the Cross Correlation Coefficient (CCC) are calculated by adding all the CCC values 

together and then dividing each indicator’s CCC value with the total CCC value, and then dividing by 

four so the total weight of this analytical input is 25%.  

′ 	 	 	 	

	
	
4

 

 

Secondly, weight based on the standard deviation: 

The standard deviation is calculated for each indicator - the standard deviation, plus individual 

weighting can be seen in the figure 5.28.1 below. The weighting of the standard deviation is construct-

ed so the lowest standard deviation, with the smallest change from month to month, is weighted high-

est. Each indicator’s standard deviation is inverted and divided by the total standard deviation for all 

indicators – again, it is a relative comparison. The weights are divided by four in order to get the 25 %.         

′ 	 	 	 	

	 	
	 	

4
 

 

Third, the weight based on the lead top/bottom turns: 

The top and bottom turns of all the indicators are illustrated in their respective tables in the analysis 

above. The average lead time is calculated by adding all the leads and lags together and divided by 
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number of turns in that given period. If the value of the month is negative, it means that the indicator is 

leading.     

	 / 	 	 	
	 	 	 	 	 	 	 	

	 	
 

In the figure 5.28.1 below, all the average lead/lag times are listed. In the analysis, more leading time 

is preferred; therefore will indicators with longer lead also receive higher weight in the composite 

index. These weights are calculated by adding the total lead/lag time in months together and then di-

viding with the total lead time. Finally, the percentages are divided by four again. The calculation of 

each indicator’s weight, and hereby contribution to lead time, is based relative to the other indicators.    

′ 	 	 	 	

	 	 	 	 	
	 	 	 	

4
 

 

Fourth, the weight based on number of false signals: 

The total number of false signals is thirteen, and again, it is the relatively strength that is essential. If 

one indicator has zero false signals and another indictor has two or even three, the indicators with zero 

false signals will be weighted higher than the indicator with two or three. These calculations are not 

conducted in any other technical analysis, but it is found important so to avoid false signals.  

The calculations are carried out by subtracting the indicator’s number of false signals from three, 

which is the highest number of false signals found among the indicators. The awarded “points” are 

added together and indicators with the highest point will receive most weight. The weight is divided 

by four in order to weight the four analytical inputs even.         

′ 	 	 	 	

3 	 	 	 	 	
	 	 	

4
 

    

By following the process described above, the following table has been constructed: 
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Figure 5.28.1 

 

It is important to remember that the strength and weights of the indicators is relative to each other, so 

should an extra indicator be added, the weights would change accordingly. The indicator that receives 

most weight in the composite index is Income, closely followed by the Pharmaceutical stock index, 

which both have low standard deviations, high average lead times and zero false signals.   

The composite index is constructed by multiplying each indicator with its weight and hereafter adding 

all the weighted indicators together. Below is a graphical illustration of the constructed composite 

index together with the original main indicator.   
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Figure 5.28.2 

 

The graph clearly shows that the movements of the composite index are very similar to the pharma-

ceutical sales and even the magnitude of the movements are similar in size. The standard deviation for 

the composite index is 1.77, which is higher than the pharmaceutical sale which is 1.51, but still very 

close. From the section 4.5 about standard deviation, it is explained that one large movement of ex. 

four affects the standard deviation more than two smaller movements of two. This means that the large 

fluctuations during the recession 2008-09 have a larger effect on the total standard deviation and skew 

the results. The total Cross Correlation Coefficient (CCC) at t+14 is (0.385), which is quite high when 

taking the large negative fluctuation during the recession into account.  

In the table below, the lead times of the composite index are listed from 1995 to 2013, which reveals a 

constantly leading trend. Prior to the recession of 2008, the composite index was leading to a much 

higher degree than after the recession, which is in line with most other indicators. The average lead 

time in the turning point reading suffers from this and is therefore not as leading as the CCC. On aver-

age, the lead time is 10.8 months, whereas the CCC analysis shows a lead time of 14 months.  
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Figure 5.28.3 

 

5.29 Discussion of results 

The composite index constructed above shows clear leading abilities and definitely has the potential 

for becoming a useful tool for stakeholders in the pharmaceutical industry. The combination of (1) 

strong leading macroeconomic indicators, (2) pharmaceutical industry-specific indicators and (3) as-

sociated industry indicators have proven to be a useful combination when attempting to construct a 

leading composite index. The average lead time of the constructed index is 14 months. The cross cor-

relation coefficients are generally high and display values of (0.250)- (0.300) between t+0 – t+10, but 

show the strongest correlation at lead times between 1 and 1,5 years with CCC values above (0.35).  

Through the analysis it is found that the pharmaceutical industry exhibits a slightly lagging trend com-

pared to the overall economy. In section (5.2), it is described how government regulation through the 

COBRA act might have contributed to this lagging tendency. The results confirm this presumption and 

contribute to explaining why Pharmaceutical sales seems to be lagging the entire economy itself. 

The analysis had a clear focus on finding high cross correlation coefficients and spotting clear and 

leading turns in the economy. The CCCs found amongst the indicators might not be as high as one 

could hope, but the main reason for this rests in the wide range of different indicators that all fluctuate 

at different rates. With this in mind, the CCCs are actually surprisingly acceptable. The more im-

portant findings lie in the business cycles turns, which are rather constant with similar leading turns 

during the 1990s and beginning of the 2000s, but get more unclear and lose their leading property 

around and during the financial crisis.  

The pharmaceutical industry is dependent on government regulations - both in terms of exogenous 

affects like the medical law that was passed in 2003 (Government, 2014), but also through more long 
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range regulation, which includes patent laws and prescription needs. The growth rates in the pharma-

ceutical sector are shrinking, which is seen both in the total sales volume in dollars and in the profit 

margins. It is still a very profitable industry, but the competition is increasing and new threats have 

emerged from unexpected areas – i.e. parallel trade within the European Union (Ganslandt & Maskus, 

2004).  

The foregoing factors all confirm that the pharmaceutical industry has, and is, undergoing fundamental 

changes. The characteristics of the industry are approaching those of the more ordinary consumer 

spending industries. The results of the analysis confirm this development as it is seen that the most 

correlating indicators were Groceries and Furniture.  

The Conference Board Leading Index (LEI) was not found useful due to its low correlation and differ-

ent turns, whereas the composite index constructed from the analysis has proven to deliver strong cor-

relation and leading ability. 

The composite index showed a higher correlation of (0.385) compared to the LEI, which had a correla-

tion of only (0.08). The construction of the composite index has improved the forecasting possibilities 

for predicting the influence of business cycle fluctuations on sales of pharmaceutical products. The 

index has proven that by combining macroeconomic, industry-specific and other industry indicators a 

useful forecasting index can be created for the benefit of the whole pharmaceutical industry.   

6. Robustness Analyze 

6.1 Introduction 
A reflection of the achieved result is carried out in this segment of the thesis through a robustness 

analysis. It is only logical to raise a bit of skepticism and contest the results. One way of testing the 

truthfulness of the results is to apply them on another market than the American. This robustness anal-

ysis will seek to prove the validity of the results through further testing of the coherence between indi-

cators and sales of pharmaceutical products.  

The analysis section resulted in the creation of a composite index, which was solely based on Ameri-

can data. The tested indicators were all selected based on the theoretic review and the methodological 

review. Most theories that this thesis have reviewed have been developed by American or British 

economists, but the theories were all expressed as general statements that could be applied to several 

markets.    

Coherence between several indicators and retail sales of pharmaceutical products has been established 

and proven in the analysis section.  In order to reflect on the results and test the robustness of the mod-

el, the following segment will take the French counterparts of three indicators, which have already 
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been tested with American data, and run them through the same analytical model. This also involves 

utilizing a similar French main indicator, which has been identified in Datastream and will be called 

the same as the American main indicator - “Pharmaceutical retail sales”.  

6.2 Finding main indicator 

This robustness analysis uses the French indicator “Pharmaceutical and Medicine Retail Sales”. The 

selection criteria for choosing this indicator are the same as described in section 5.5. The indicator has 

been chosen based on its comparable characteristics to its American counterpart. 

The American and French healthcare sectors are very different. One example of this are the govern-

ment funding percentages that differ greatly between the two countries (app. 42% in the US vs. 77% in 

France (The World Health Report 2000: WHO)). The very different French market is an ideal case for 

testing the robustness of the constructed model and proposed solution of a composite index.          

Some of the most suitable indicators for analyzing trends in pharmaceutical spending will be com-

pared to the indicator Pharmaceutical Retail Sales. The indicators chosen for this robustness analysis 

are readily available for most countries. The consumer industry indicators (Furniture, Electronics etc.) 

have been discarded for this analysis. By choosing easily retrievable indicators, this analysis can be 

tested on countries with poor data availability.         

6.3 CAC 40 – France Stock Index 

The main analysis that was conducted earlier on the basis of American data, clearly showed that Dow 

Jones had a leading ability, but suffered from poor correlation with the pharmaceutical sales. The CAC 

40 is the French equivalent of the Dow Jones index and is an obvious indicator for testing. CAC 40 

contains the 40 largest companies in France and is the leading stock index in France. As already men-

tioned, stock markets are known for their fast reaction time due to the wide variation of analysis tools 

used by the investors. 
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Figure 6.3.1 

   

The graph shows the CAC 40 is rises during 1995-1996 and tops in late 1997, where pharmaceutical 

sales top a bit later, in 1998. CAC 40’s leading ability continues for several peaks and bottoms the 

following years. In 2003, the French stock market turns simultaneously with pharmaceutical sales. 

During the financial crisis from 2008-2009, the pharmaceutical sales recovered faster than the CAC 

40, which was a tendency also observed with the American indicators. The correlation between the 

two indicators is negative at first, and the highest negative correlation of (-0.367) occurs at t0, which is 

quite close to the negative correlation found when the Dow Jones index was analyzed earlier - t0 corre-

lation equaled (-0.397). The negative correlations for CAC 40 are generally highest between t0 – t+7, 

but do later decrease and reach 0 at t+12. The highest correlation happens at t+16 where the CCC reaches 

(0.192). This is however not the case with Dow Jones, which never correlates positively and was 

therefore not included in the composite index produced in the main analysis.  
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Figure 6.3.2 

 

The strong leading ability that the French stock index shows was also present in the main analysis for 

Dow Jones. The CCC is however higher for the CAC 40, which qualifies it for the French composite 

index.  

6.4 Import - France 

As mentioned before, Import can be used as a sign for how well the general economy is faring. An 

increase in Import can often signal the start of an improvement in economic climate.  

Figure 6.4.1 

 

Import is generally leading, except for around 2000 and again during the financial crisis of 2008-2009, 

where pharmaceutical sales does not experience the same notable drop as Import and therefore restore 

quicker. The Standard deviation at 1.56 is pretty close to the pharmaceutical sale at 0.97, but the cross 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

May 1995 ‐17

November 1997 ‐8

April 1998 ‐9

12 1999 False Signal

July 2000 ‐12

April 2003 1

June 2006 ‐8

May 2009 5

August 2011 ‐4

February 2012 ‐19

Average lead ‐6,40 ‐5,50

CAS40 STOCK INDEX ‐ FRANCE
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correlation coefficients lie between (-0.08) and (-0.02) for t+5 – t+12 and correlate most negatively at t0 

with (-0.172). This correlation implies that an increase in import causes a drop in pharmaceutical sales, 

which is unlikely. In the table below, the lead time from peaks and troughs are listed. The lead time is 

on average 6.23 months.  

Figure 6.4.2 

 

The Standard deviation of 1.56 is pretty close to the pharmaceutical sales at 0.97, but as mentioned, 

the cross correlation coefficients are very low and the indicator is therefore not suitable the composite 

index.  

6.5 Industrial Production – France 

The industrial production is often mentioned as a key driver of a country’s economy and the industrial 

production is the aggregate supply of the French economy. The supply side naturally requires an 

equivalent demand, but whereas demand can be hard to precisely measure, the total industrial produc-

tion is easier to calculate. Many economists have argued for different methods to keep a stable supply 

and demand. This shows the importance of having supply as an indicator when an assessment of the 

economy is made. The pharmaceutical industry is also part of this indicator, even though the impact on 

the overall result a limited, it is still an important gain for the relevance of this indicator. The first 

economists believed that only technical limitation and exogenous shocks could affect the aggregate 

supply. Today, the influence of the demand side is widely recognized. 

 

 

 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

May 1995 ‐17

November 1997 ‐8

June 1999 5

November 2000 ‐8

February 2002 ‐13

February 2006 ‐12

June 2009 6

April 2011 ‐8

July 2013 ‐2

Average lead ‐7,20 ‐5,25

IMPORT ‐ FRANCE
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Figure 6.5.1 

 

The French Industrial production has a correlation coefficient of (0.460) at t+6. The standard deviation 

is 0.92, which is very close to pharmaceutical sales at 0.97. By looking at the graph above it is clear 

that the two indicators are following each other closely and by the slope of the arrows it can be seen 

that towards the end of the 90’s and in the beginning of the 00’s, Industrial production is leading and 

changing direction several months before pharmaceutical sales. In the last part of the 00’s and in the 

early 10’s, Industrial production starts lagging compared to pharmaceutical sales. The lead/lag times 

can be seen in the table below.     

Figure 6.5.2 

 

Al l  numbers  in months

Date of turn Turn Top Turn Buttom

May 1996 ‐6

November 1997 ‐8

April 1999 3

July 2000 ‐13

January 2002 ‐15

June 2007 4

June 2009 5

June 2011 ‐6

July 2013 ‐2

Average lead ‐4,60 ‐2,25

INDUSTRIAL PRODUCTION ‐ FRANCE
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The high correlation of (0.460) combined with the similar standard deviation makes this indicator very 

useful for the French composite index.  

6.6 Creating the composite index 

The composite index is created using the same approach as with the main analysis’ composite index. 

As with the original composite index, a certain level of correlation has to be present in order for an 

indicator to be included in the composite index. 

Two of the three tested indicators from France qualify to join the composite index:  

1. Industrial production  

2. CAC 40 

The French import is left out of the index due to consequent negative or zero correlation.  

The weight process is similar to the one conducted in the main analysis and is based on the following 

variables:   

1. Cross Correlation Coefficient (CCC) 

2. Their Standard deviation  

3. There leading ability 

4. Number of false signals    

The calculated weights can be read below.  

Figure 6.6.1 

 

The total weighting favors Industrial production, which is mainly due to its higher correlation and a 

standard deviation very similar to the one for Pharmaceutical sales. The composite index is weighted 

67.8 % towards Industrial production and 32.2 % towards CAC 40. The graphical representation of the 

relationship between the main indicator and the composite index can be seen below. 
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Figure 6.6.2 

 

As the graph clearly shows, there is a fine alignment between the two indicators. As the composite 

index is an integration of two indicators, both indicators contribute with their own characteristics. The 

Industrial production ensures a reasonable correlation of (0.267), and even though the value is dragged 

down because of the CAC 40’s less correlating nature, it is still an acceptable CCC. On the positive 

side, the CAC 40 delivers a better leading ability and increases the average lead time by three months 

compared to if Industrial production stood alone. The standard deviation for the composite index is 

naturally in between Industrial production and the CAC 40 - landing it at 0.917, which is almost spot 

on the value for the pharmaceutical sales at 0.97.   

Figure 6.6.3 
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6.7 Discussion of result 

The results of the robustness analysis founded on the French data will now be discussed. Firstly, it is 

important to emphasize that the analysis of the French market is only a small sample analysis and acts 

exclusively as an allusion of what could be created if a comprehensive analysis of the French market 

was conducted.   

That being said, the results found in this robustness analysis are similarly to the results found in the 

main analysis based on American data. For example: the most correlating indicator - Industrial Pro-

duction - is also strongly correlating in the original analysis and was also included in the American 

composite index.  

The CAC 40 starts off correlating negatively, but switches and finishes with a positive correlation to 

the pharmaceutical sales. Just like the Dow Jones index, the CAC 40 is also included in the composite 

index. As mentioned, the comparable indicator used in the main analysis is the Dow Jones index, and 

the two indicators show several similarities when compared to their country specific pharmaceutical 

sales. They both show a negative correlation in the beginning, but whereas the CAC 40 turns to a posi-

tive correlation at t+12, the Dow Jones does not. The CAC 40 ends up showing strong correlation and 

is therefore included in the composite index for France. The Dow Jones does not show a strong 

enough correlation and is therefore discarded from the American composite index. Despite of the dif-

ference in the behavior of the indicators, the analysis still produced somewhat similar results. 

The final indicator, Import, was not included in the French composite index and was also left out of 

the American composite index. Based on these two observations, the conclusion must be that Import is 

a weak leading indicator, which has no significant leading ability or relevance for the pharmaceutical 

industry. The fact that both the French and American analysis come to this conclusion is a strong tes-

tament to the robustness of analysis. 

The results for the American leading composite index showed a leading ability of (0.385) at t+14, which 

was considerably better than the French index that showed a lead of (0.267) at t+9. A large part of this 

lower correlation can be explained by the absence of pharmaceutical related indicators and other con-

sumer industry related indicators. Likewise, the lower t-value can be explained by the absence of 

strong leading indicators such as New orders, Home sales or Consumer Confidence, which all display 

strong leading properties in the original analysis.          

Overall, it can be concluded that, even with the smaller sample size in mind, the results are quite simi-

lar and comparable. The relationship between the selected indicators and the pharmaceutical sales are 

very relatable to the results found in the original analysis, which confirms the robustness of the analy-

sis.  
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7. Thesis findings  
The findings of this thesis emphasizes on the importance of acknowledging and identifying business 

cycles - both on the macroeconomic and industrial level. It has been proven that by implementing a 

business forecasting model specifically created for the pharmaceutical industry, a significantly greater 

correlating and leading composite index can be constructed compared to The Conference Board  Lead-

ing Economic Index.  

The thesis found that indicators chosen on the basis of widely recognized and accepted theoretical 

considerations could be combined with industry-specific and other relevant indicators to form a com-

posite index that correlates greatly with the pharmaceutical industry’s retail sales. This thesis finds that 

not all industries follow or react simultaneously to economic business cycles, and that Pharmaceutical 

retail sales are among those indicators that lag behind compared to the general business cycles. Be-

cause of this fact, it can be concluded that the pharmaceutical industry can benefit greatly from busi-

ness cycle forecasting, through the construction of a composite index. 

Furthermore, it had been proven that an empirical analytical tool can be developed based on public 

available data and without the employment of advanced statistical skills. This approach can also be 

implemented in other industries as demonstrated in the robustness analysis, where it was concluded 

that the relationship between various indicators and Pharmaceutical retail sales are quite similar on the 

French and American markets, which supports the analysis.  
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8. Conclusion 

The theoretical review conducted in this thesis shows that there is not one complete theory or indicator 

that completely explains the origin and forecasting possibility of business cycles. Researchers keep 

revealing new concepts and continuously expand their general understanding of business cycles 

through new theories and empirical tests. However, despite this increase knowledge, business cycles 

continue to appear and cause headaches for various industries. It can simply be concluded that no sin-

gle indicator can perfectly predict the business cycles of the general economy. Business cycles are the 

fluctuations of the aggregate economy and can been caused by several elements in the economy. 

Therefore it is necessary to include a broad selection of indicators to ensure the capturing of the busi-

ness cycle fluctuations. The four factors most economists emphasize as the most influential on busi-

ness cycles forecasting is; Expectations, Supply and Demand, Inflation, Wages and unemployment. 

Because of the many various influences, it was decided that the construction of a composite index 

would yield the greatest forecasting potential. 

The methodological review revealed the most optimal research view as a mix of the analytical and 

systemic view, which is in line with the general perception from researchers about the methodology of 

Strategic Forecasting – meaning that there is no clear-cut methodology doctrine provided (Duus, 

2013). Everything depends on the circumstances surrounding the analysis, and different models deliv-

er different insight into different areas (Niemara & Klein, 1994). There are several quantitative models 

available for forecasting purposes, yet it can be difficult to navigate amongst them and identify the 

most optimal for a specific use (Niemara & Klein, 1994). 

A total of 21 macroeconomic, industry-specific and other consumer industry indicators were selected 

for the initial analysis based on the theory review and chosen methodology, and thirteen of these were 

included in the composite index, where they were weighted based on the following parameters: (1) 

Cross Correlation Coefficient, (2) Standard Deviation, (3) MACD Lead, and (4) Number of false sig-

nals.  

The results of the empirical analysis show that the composite index correlates at (0.385) and is leading 

Pharmaceutical sales by 14 months. A higher correlation and one month stronger leading ability was 

the result when compared to The Conference Board Leading Economic Index. Based on this, it can be 

concluded that the pharmaceutical industry would definitely  benefit from the use of business cycle 

forecasting. 

In order to reflect on the results and test if the coherence would be applicable elsewhere, a smaller 

sample of the same indictors were tested against the same main indicator in the French economy. The 

results of the American composite index showed a leading ability of (0.385) at t+14, which was consid-



116 
 

erably better than the French index, which showed a leading ability of (0.267) at t+9. A large part of 

this lower correlation can be explained by the absence of pharmaceutical related indicators and other 

consumer related indicators. And the lower leading ability can be explained by the absence of strong 

leading indicators, such as New Orders, Home Sales or Consumer Confidence. When taking these 

considerations into account, the results of the French analysis are acceptable and strongly support the 

reliability and validity of the empirical analysis. 
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9. Future Research 

The focus of this thesis has rested solely on creating a composite index that could be used to foresee 

future trends pharmaceutical retail sales and the accompanied production needs. For further research, 

multiple indicators could be introduced and a pharmaceutical industry-specific leading indicator such 

as “new orders” should be introduced. By increasing the number of indicators, the correlation with the 

general economy could be tested even further.  

The relationship between pharmaceutical sales and country-specific business cycles has been tested on 

American data and to a smaller extent on French data. Further research could test this relationship on 

several other countries if data is available. By testing the relationship for more countries, the robust-

ness of the analysis could be further strengthened and a permanent bond between business cycles and 

pharmaceutical sales could be developed. Furthermore, inclusion of qualitative data could solidify the 

foundation of the analysis and elevate the model to an even higher level 

It would also be interesting to test the relationship and internal alignment between new orders, produc-

tion, inventories, shipment and sales within the pharmaceutical industry. By doing this, it could be 

tested how well the signals from the production chain are observed by the pharmaceutical industry and 

if the knowledge gained from business cycle forecasts is applied.    

Lastly, testing the coherence between demographical development and pharmaceutical sales could be 

interesting. 
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Overview	–	Tested	Pharmaceutical	indicators	
 

 

 

 

 

 

 

 

 

 

 

 

Undersøgte pharmaceutical indikatorer

US SHIPMENTS‐ MFG, NONDURABLES, PHARMACEUTICALS & MEDICINES CURA

US INVENTORIES‐MFG‐NONDURABLES, PHARMACEUTICALS & MEDICINES CURN

US PPI ‐ MEDICINAL & BOTANICAL CHEMICALS, DRUGS, NADJ

US PPI: PHARMACEUTICAL AND MEDICINE MFG NADJ

US PPI: PHARMACEUTICAL AND MEDICINE MFG NADJ

US WHOLESALE TRADE INVENTORIES/SALES RATIO‐NONDURABLES,DRUGS

US WHOLESALE TRADE INVENTORIES ‐ NONDURABLES, DRUGS CURA

US WHOLESALE TRADE INVENTORIES ‐ NONDURABLES, DRUGS CURN

US WHOLESALE TRADE ‐ NONDURABLES, DRUGS CURA

US WHOLESALE TRADE ‐ NONDURABLES, DRUGS CURN

US WHOLESALE TRADE INVENTORIES/SALES RATIO‐NONDURABLES,DRUGS

US INVENTORIES‐MFG‐NONDURABLES, PHARMACEUTICALS & MEDICINES CURN

US INVENTORIES‐MFG., NONDUR, PHARMACEUTICALS & MEDICINE CURA

US GDS,NONDURABLE GDS,OTH.NONDURABLE GDS,PHARM. & OTH. MED. CURA

US GDS,NONDURABLE GDS,OTH.NONDURABLE GDS,PHARM. & OTH. MED. SADJ

US GDS,NONDURABLE GDS,OTH.NONDURABLE GDS,PHARM. & OTH. MED. CURA

US GDS,NONDURABLE GDS,OTH.NONDURABLE GDS,PHARM. & OTH. MED. SADJ

US RETAIL SALES ‐ PHARMACIES & DRUG STORES CURA

US PPI: SALES OF PRESCRIPTION DRUGS NADJ

US PPI: SALES OF OVER‐THE‐COUNTER DRUGS NADJ

US PPI: SALES OF OVER‐THE‐COUNTER DRUGS AND ALL OTHER GOODS NADJ

US PPI: PHARMACIES AND DRUG STORES NADJ

US PPI: PHARMACIES AND DRUG STORES NADJ
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Overview	–	Tested	Macro	indicators	
 

 

 

 

 

Undersøgte MAKRO indikatorer

POPULATION (ESTIMATES USED IN NATIONAL ACCOUNTS) VOLN

CPI ‐ ALL URBAN: ALL ITEMS SADJ

DISPOSABLE PERSONAL INCOME (AR) CURA

INDUSTRIAL PRODUCTION ‐ TOTAL INDEX VOLA

EXISTING HOME SALES: SINGLE‐FAMILY & CONDO (AR) VOLA

PERSONAL INCOME (MONTHLY SERIES) (AR) CURA

PERSONAL SAVING AS % OF DISPOSABLE PERSONAL INCOME SADJ

RETAIL SALES & FOOD SERVICES, TOTAL CURA

JOB OPENINGS: TOTAL NONFARM, LEVEL VOLN

PPI ‐ FINISHED GOODS SADJ

PRIME RATE CHARGED BY BANKS (MONTH AVG)

THE CONFERENCE BOARD LEADING ECONOMIC INDICATORS INDEX SADJ

TOTAL CIVILIAN EMPLOYMENT VOLA

TREASURY BILL RATE ‐ 3 MONTH (EP)

UNEMPLOYED (16 YRS & OVER) VOLA

UNEMPLOYMENT RATE SADJ

EXPORTS F.A.S. CURA

IMPORTS F.A.S. CURA

VISIBLE TRADE BALANCE F.A.S.‐F.A.S. CURA

FOREIGN RESERVE ASSETS CURN

$ TO EURO NOON NY (EP)

MONETARY BASE CURN

TREASURY BILL RATE ‐ 3 MONTH (EP)

DOW JONES INDUSTRIALS SHARE PRICE INDEX (EP) NADJ

FEDERAL GOVERNMENT BUDGET BALANCE CURN

AVG HOURLY REAL EARN. OF ALL EMPLOYEES ‐ TOTAL PRIVATE CONA

AVG WKLY HOURS ‐ TOTAL PRIVATE NONFARM VOLA

BUSINESS SALES (MFG & TRADE) CURA

CONSUMER CREDIT OUTSTANDING CURA

NEW ORDERS ‐ ALL MANUFACTURING INDUSTRIES CURA

NEW PASSENGER CARS ‐ TOTAL REGISTRATIONS VOLN

PERSONAL CONSUMPTION EXPENDITURES (AR) CURA

FEDERAL GOVERNMENT BUDGET BALANCE CURN

TOTAL TREASURY SECURITIES OUTSTANDING (PUBLIC DEBT) CURN

CONSUMER CONFIDENCE INDEX SADJ
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Overview	–	Tested	other	industry	indicators	

	

 

 

 

 

	
 

 

 

 

 

 

 

 

 

 

	
 

 

 

Undersøgte BRANCHE indikatorer

Durable Goods ‐ Sales + Inventories

Furniture & Home Furnishings ‐ Sales + Inventories

Computer & Computer Peripheral Equipment & Software ‐ Sales + Inventories

Electrical & Electronic Goods ‐ Sales + Inventories

Hardware, & Plumbing & Heating Equipment & Supplies ‐ Sales + Inventories

Nondurable Goods ‐ Sales + Inventories

Drugs & Druggists' Sundries ‐ Sales + Inventories

Grocery & Related Products ‐ Sales + Inventories

Chemicals & Allied Products ‐ Sales + Inventories

Beer, Wine, & Distilled Alcoholic Beverages ‐ Sales + Inventories
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Pharmaceutical	Sales	
 

Description taken from DataStream: 

 

NAICS - 44611 Pharmacies and Drug Stores. This industry comprises establishments known as pharmacies 

and drug stores engaged in retailing prescription or nonprescription drugs and medicines. 

Retail trade, as defined by Sectors 44 and 45 of the 1997 North American Industry Classification System 

manual includes establishments engaged in selling merchandise in small quantities to the general public, 

without transformation, and rendering services incidental to the sale of merchandise. The sector includes 

both store and non-store retailers. 

Sales include merchandise sold (for cash or credit at retail or wholesale) by establishments primarily engaged 

in retail trade. Services that are incidental to the sale of merchandise, and excise taxes that are paid by the 

manufacturer or wholesaler and passed along to the retailer are also included. Sales are net after deductions 

for refunds and allowances for merchandise returned by customers. Sales exclude sales taxes collected 

directly from customers and paid directly to a local, state, or federal tax 

 

 

 

 

 

 

The data is collected in the following period: 

January 1992 – October 2013 
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The	Conference	Board	Leading	Economic	Index	
Information taken from the following webside:  

http://www.conference-board.org/data/bcicountry.cfm?cid=1  

About The Conference Board Leading Economic Index® (LEI) for the U.S. 

The composite economic indexes are the key elements in an analytic system designed to signal peaks and 

troughs in the business cycle. The leading, coincident, and lagging economic indexes are essentially 

composite averages of several individual leading, coincident, or lagging indicators. They are constructed to 

summarize and reveal common turning point patterns in economic data in a clearer and more convincing 

manner than any individual component – primarily because they smooth out some of the volatility of 

individual components. 

The ten components of The Conference Board Leading Economic Index® for the U.S. include: 

Average weekly hours, manufacturing 

Average weekly initial claims for unemployment insurance 

Manufacturers’ new orders, consumer goods and materials 

ISM® Index of New Orders  

Manufacturers' new orders, nondefense capital goods excluding aircraft orders  

Building permits, new private housing units 

Stock prices, 500 common stocks 

Leading Credit Index™ 

Interest rate spread, 10-year Treasury bonds less federal funds 

Average consumer expectations for business conditions 

For full press release and technical notes:  
www.conference-board.org/data/bcicountry.cfm?cid=1 

For more information about The Conference Board global business cycle indicators:  

www.conference-board.org/data/bci.cfm 

About The Conference Board 

The Conference Board is a global, independent business membership and research association working in the 
public interest. Our mission is unique: To provide the world’s leading organizations with the practical 
knowledge they need to improve their performanceand better serve society. The Conference Board is a non-
advocacy, not-for-profit entity holding 501 (c) (3) tax-exempt status in the United States. 
www.conference-board.org 

The data is collected from the conference board homepage in the following period: 

January 1992 – October 2013 
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Consumer	Confidence	Index	
 

Description taken from DataStream: 

Definitional, revision and referral notes 

Consumer confidence reflects the current level of business activity and the level of activity that can be 

anticipated for the months ahead. 

Each months report indicates consumers assessment of the present employment situation, and future job 

expectations. 

Confidence is reported for the nations nine major regions, long before any geographical economic statistics 

become available. 

Confidence is also shown by age of household head and by income bracket. 

The publics expectations of inflation, interest rates, and stock market prices are also covered each month. 

The survey includes consumers buying intentions for cars, homes, and specific major appliances. 

For further information please refer to the source website 

 

Description from the The Conference Board’s webpage: 

 

 Technical Note  
Introduction and Background  
The Conference Board Consumer Confidence Index ® (CCI) is a barometer of the health of the U.S. 

economy from the perspective of the consumer. The index is based on consumers’ perceptions of current 

business and employment conditions, as well as their expectations for six months hence regarding business 

conditions, employment, and income. The Consumer Confidence Index and its related series are among the 

earliest sets of economic indicators available each month and are closely watched as leading indicators for 

the U.S. economy. 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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New	Orders	
 

Description taken from DataStream: 

Definitional, revision and referral notes 

The Manufacturers Shipments, Inventories, and Orders (M3) survey provides broad-based, monthly 

statistical data on economic conditions in the domestic manufacturing sector. 

There are 89 separately tabulated industry categories in the M3 survey. These categories are groupings of the 

473 manufacturing industries as defined in the 1997 North American Industry Classification System 

(NAICS) Manual.  

The monthly M3 estimates are based on information obtained from most manufacturing companies with 

$500 million or more in annual shipments. In order to strengthen the sample coverage in individual industry 

categories, the survey includes selected smaller companies.  

Value of Shipments - The value of shipments data in the M3 survey represents net selling values, f.o.b. plant, 

after discounts and allowances and excluding freight charges and excise taxes.  

Inventories - Inventories in the M3 survey are collected on a current cost or pre-LIFO (last in, first out) basis.  

New Orders Received And Unfilled Orders - New orders, as reported in the monthly survey, are net of order 

cancellations and include orders received and filled during the month as well as orders received for future 

delivery. They also include the value of contract changes, which increase or decrease the value of the 

unfilled orders to which they relate. Orders are defined to include those supported by binding legal 

documents such as signed contracts, letters of award, or letters of intent, although in some industries this 

definition may not be strictly applicable. In the case of letters of intent, the full amount of the sales value is 

included if the parties are in substantial agreement on the amount otherwise, only the funds specifically 

authorized to be expended are included. Unfilled orders include orders (as defined above) that have not been 

reflected as shipments. Generally, unfilled orders at the end of the reporting period are equal to unfilled 

orders at the beginning of the period plus net new orders received less net shipments. 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Income	
 

Description taken from DataStream: 

 

Definitional, revision and referral notes 

Personal income measures total pretax income earned by individuals, non-profit organizations, and private 

trust funds, expressed at an annual rate. Wages and salaries are the largest component of personal income. 

Other income categories include personal interest income, transfer payments (social security, state 

unemployment insurance benefits etc), proprietors income (both farm and non-farm), dividend income and 

rental income. From the total of these income categories, the value of personal contributions for social 

insurance is subtracted to arrive at personal income. Disposable personal income measures personal income 

less personal tax and non-tax payments. Personal saving is calculated by subtracting personal outlays 

(personal consumption expenditures plus interest payments and net transfers to foreigners) from personal 

income. Personal Consumption Expenditures measures consumer spending for all goods and services. 

© BEA - Bureau of Economic Analysis, U.S. Department of Commerce 

Personal Income United States 

Income received by persons from all sources. It includes income received from participation in production 

as well as from government and business transfer payments. It is the sum of compensation of employees 

(received), supplements to wages and salaries, proprietors' income with inventory valuation adjustment 

(IVA) and capital consumption adjustment (CCAdj), rental income of persons with CCAdj, personal 

income receipts on assets, and personal current transfer receipts, less contributions for government social 

insurance. 

© BUREAU OF ECONOMIC ANALYSIS,USDOC 
 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Import	
 

Description taken from DataStream: 

Merchandise Trade United States 

Exports are valued at the f.a.s.- free alongside ship value ofmerchandise at the U.S. port of export, based on 

thetransaction price including inland freight, insurance, and othercharges incurred in placing the 

merchandise alongside thecarrier at the U.S. port of exportation. For imports, the value reported is the U.S. 

Customs Borderand Protection appraised value of merchandise; generally, theprice paid for merchandise 

for export to the United States.Import duties, freight, insurance, and other charges incurredin bringing 

merchandise to the United States are excluded. Visible trade balance is equal to exports less imports. 

© BUREAU OF THE CENSUS, USDOC 
 

 

 

Note from U.S. Census Bureau: 

http://www.census.gov/foreign‐trade/Press‐Release/current_press_release/ft900.pdf 

 

 

 

 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Business	sales	
 

Description taken from DataStream: 

Business Sales United States 

Manufacturing and Trade Inventories and Sales reports are released approximately 6 weeks after the 

close of the reference month. They contain preliminary figures for the current month and final 

figures for the previous month. Statistics include sales, inventories and inventories-to-sales ratios 

for the combined domestic activities of retailers' , wholesalers' and manufacturers. The report also 

includes retail inventories and retailers' inventories-to-sales ratios. 

© BUREAU OF THE CENSUS, USDOC 

 

 

 

Note from U.S. Census Bureau: 

http://www.census.gov/mtis/www/data/pdf/mtis_current.pdf 

 

 

 

 

 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Inflation	
 

 

Description taken from inflationdata.com: 

Webpage:  

http://inflationdata.com/Inflation/Inflation_Rate/HistoricalInflation.aspx  

The Inflation rate is calculated from the Consumer Price Index (CPI-U) which is compiled by theU.S. 

Bureau of Labor Statistics and is based upon a 1982-84 Base of 100. Would you like to know thereal 

definition of inflation or how to calculate inflation? or the monthly rather than annual inflation rate? To view 

the actual Consumer Price Index data that this inflation data is calculated from, go to the Historical CPI 

table.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The data is collected from “www.inflationdata.com” in the following period: 

January 1992 – October 2013 
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Unemployment	Rate	
 

Description taken from DataStream: 

Definitional, revision and referral notes 

Unemployment as a percent of the civilian labor force (U-3). 

The definition for an unemployed person is: Persons (16-65 years) who were available for work 

(except for temporary illness) but did not work during the survey week, and who made specific 

efforts to find a job within the previous 4 weeks by going to an employment agency, by applying 

directly to an employer, by answering a job ad, or being on a union or professional register. The 

percentage number is calculated unemployed / (employed + unemployed). 

© Bureau of Labor Statistics, U.S. Department of Labor 

 

 

 

 

 

 

 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Dow	Jones	Stock	Index	

	
Description taken from DataStream: 

 

Dow Jones Industrial Share Price Index 

The Dow Jones Industrial Average, the 108-year-old index of leading US companies. The average 

is computed from the stock prices of 30 of the largest and most widely held public companies in 

the United States. 

© FINANCIAL TIMES 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Durable	Goods	
 

Description taken from DataStream: 

 

Definitional, revision and referral notes 

From NIPA Table 2.8.7 
 

Source: 

http://www.bea.gov/  

 

 

 

 

 

 

 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Export	
 

Description taken from DataStream: 

 

Merchandise Trade United States 

Exports are valued at the f.a.s.- free alongside ship value of merchandise at the U.S. port of export, based on 

the transaction price including inland freight, insurance, and other charges incurred in placing the 

merchandise alongside the carrier at the U.S. port of exportation. For imports, the value reported is the U.S. 

Customs Border and Protection appraised value of merchandise; generally, the price paid for merchandise for 

export to the United States. Import duties, freight, insurance, and other charges incurred in bringing 

merchandise to the United States are excluded. Visible trade balance is equal to exports less imports. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Public	debt	
 

Description taken from DataStream: 

 

Federal debt held by individuals, corporations, state or local governments, foreign governments, and 

other entities outside of the United States Government less Federal Financing Bank securities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Industrial	production	
 

Description taken from DataStream: 

 

Definitional, revision and referral notes 

The Federal Reserves monthly index of industrial production and the related capacity indexes and 

capacity utilization rates cover manufacturing, mining, and electric and gas utilities. The industrial 

sector, together with construction, accounts for the bulk of the variation in national output over the 

course of the business cycle. The industrial detail provided by these measures helps illuminate 

structural developments in the economy.  

The production index measures real output and is expressed as a percentage of real output in a base 

year. The capacity index, which is an estimate of sustainable potential output, is expressed as a 

percentage of actual output. The production indexes are computed as Fisher indexes since 1972 the 

weights are based on annual estimates of value added. The rate of capacity utilization equals the 

seasonally adjusted output index expressed as a percentage of the related capacity index. 

 

 

 

 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Home	Sales	
 

Description taken from DataStream: 

 

Definitional, revision and referral notes 

From 1999 this series includes sales/sales prices of Condominium and Cooperative Sales. 

© NAR - National Association of Realtors, United States 

Existing Home Sales United States 

Existing-home sales, which include single-family, town homes, condominiums and co-ops, are 

based on transaction closings. In addition, existing-home sales, generally account for 85 percent of 

total home sales. 

 

 

 

 

 

 

 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Groceries	
 

Description taken from DataStream: 

 

Definitional, revision and referral notes 

NAICS - 4451 Grocery Stores. This industry group comprises establishments primarily engaged in 

retailing a general line of food products. 

Retail trade, as defined by Sectors 44 and 45 of the 1997 North American Industry Classification 

System manual includes establishments engaged in selling merchandise in small quantities to the 

general public, without transformation, and rendering services incidental to the sale of merchandise. 

The sector includes both store and non-store retailers. 

Sales include merchandise sold (for cash or credit at retail or wholesale) by establishments 

primarily engaged in retail trade. Services that are incidental to the sale of merchandise, and excise 

taxes that are paid by the manufacturer or wholesaler and passed along to the retailer are also 

included. Sales are net after deductions for refunds and allowances for merchandise returned by 

customers. Sales exclude sales taxes collected directly from customers and paid directly to a local, 

state, or federal tax agency. 

 

 

 

 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Electronics	
 

Description taken from DataStream: 

 

Definitional, revision and referral notes 

NAICS - 443 Electronics and Appliance Stores. Industries in the Electronics and Appliance Stores 

subsector retail new electronics and appliance merchandise from point-of-sale locations. 

Establishments in this subsector often operate from locations that have special provisions for floor 

displays requiring special electrical capacity to accommodate the proper demonstration of the 

products. The staff includes sales personnel knowledgeable in the characteristics and warranties of 

the line of goods retailed and may also include trained repair persons to handle the maintenance and 

repair of the electronic equipment and appliances. The classifications within this subsector are made 

principally on the type of product and knowledge required to operate each type of store. 

Retail trade, as defined by Sectors 44 and 45 of the 1997 North American Industry Classification 

System manual includes establishments engaged in selling merchandise in small quantities to the 

general public, without transformation, and rendering services incidental to the sale of merchandise. 

The sector includes both store and non-store retailers. 

Sales include merchandise sold (for cash or credit at retail or wholesale) by establishments 

primarily engaged in retail trade. Services that are incidental to the sale of merchandise, and excise 

taxes that are paid by the manufacturer or wholesaler and passed along to the retailer are also 

included. Sales are net after deductions for refunds and allowances for merchandise returned by 

customers. Sales exclude sales taxes collected directly from customers and paid directly to a local, 

state, or federal tax agency. 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Medicine	shipment	
 

Description taken from DataStream: 

Definitional, revision and referral notes 

The Manufacturers Shipments, Inventories, and Orders (M3) survey provides broad-based, monthly 

statistical data on economic conditions in the domestic manufacturing sector. 

There are 89 separately tabulated industry categories in the M3 survey. These categories are groupings of the 

473 manufacturing industries as defined in the 1997 North American Industry Classification System 

(NAICS) Manual.  

The monthly M3 estimates are based on information obtained from most manufacturing companies with 

$500 million or more in annual shipments. In order to strengthen the sample coverage in individual industry 

categories, the survey includes selected smaller companies.  

Value of Shipments - The value of shipments data in the M3 survey represents net selling values, f.o.b. plant, 

after discounts and allowances and excluding freight charges and excise taxes.  

Inventories - Inventories in the M3 survey are collected on a current cost or pre-LIFO (last in, first out) basis.  

New Orders Received And Unfilled Orders - New orders, as reported in the monthly survey, are net of order 

cancellations and include orders received and filled during the month as well as orders received for future 

delivery. They also include the value of contract changes, which increase or decrease the value of the 

unfilled orders to which they relate. Orders are defined to include those supported by binding legal 

documents such as signed contracts, letters of award, or letters of intent, although in some industries this 

definition may not be strictly applicable. In the case of letters of intent, the full amount of the sales value is 

included if the parties are in substantial agreement on the amount otherwise, only the funds specifically 

authorized to be expended are included. Unfilled orders include orders (as defined above) that have not been 

reflected as shipments. Generally, unfilled orders at the end of the reporting period are equal to unfilled 

orders at the beginning of the period plus net new orders received less net shipments. 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Inventories	at	pharmaceutical	manufactures	
 

Description taken from DataStream: 

Definitional, revision and referral notes 

The Manufacturers Shipments, Inventories, and Orders (M3) survey provides broad-based, monthly 

statistical data on economic conditions in the domestic manufacturing sector. 

There are 89 separately tabulated industry categories in the M3 survey. These categories are groupings of the 

473 manufacturing industries as defined in the 1997 North American Industry Classification System 

(NAICS) Manual.  

The monthly M3 estimates are based on information obtained from most manufacturing companies with 

$500 million or more in annual shipments. In order to strengthen the sample coverage in individual industry 

categories, the survey includes selected smaller companies.  

Value of Shipments - The value of shipments data in the M3 survey represents net selling values, f.o.b. plant, 

after discounts and allowances and excluding freight charges and excise taxes.  

Inventories - Inventories in the M3 survey are collected on a current cost or pre-LIFO (last in, first out) basis.  

New Orders Received And Unfilled Orders - New orders, as reported in the monthly survey, are net of order 

cancellations and include orders received and filled during the month as well as orders received for future 

delivery. They also include the value of contract changes, which increase or decrease the value of the 

unfilled orders to which they relate. Orders are defined to include those supported by binding legal 

documents such as signed contracts, letters of award, or letters of intent, although in some industries this 

definition may not be strictly applicable. In the case of letters of intent, the full amount of the sales value is 

included if the parties are in substantial agreement on the amount otherwise, only the funds specifically 

authorized to be expended are included. Unfilled orders include orders (as defined above) that have not been 

reflected as shipments. Generally, unfilled orders at the end of the reporting period are equal to unfilled 

orders at the beginning of the period plus net new orders received less net shipments. 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Pharmaceutical	stock	index	
 

Description taken from DataStream: 

 

Standard and Poor's 500 Pharmaceutical SI 

Contains the following 13 pharmaceutical companies: 

 

JOHNSON & JOHNSON 

PFIZER 

MERCK & CO. 

ABBVIE 

BRISTOL MYERS SQUIBB 

ELI LILLY 

ALLERGAN 

ACTAVIS 

FOREST LABS. 

MYLAN 

PERRIGO 

ZOETIS 

HOSPIRA 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Food	service	
 

Description taken from DataStream 

Definitional, revision and referral notes 

NAICS - 722 Food Services and Drinking Places. Industries in the Food Services and Drinking Places 

subsector prepare meals, snacks, and beverages to customer order for immediate on-premises and off-

premises consumption. There is a wide range of establishments in these industries. Some provide food and 

drink only while others provide various combinations of seating space, waiter/waitress services and 

incidental amenities, such as limited entertainment. The industries in the subsector are grouped based on the 

type and level of services provided. The industry groups are full-service restaurants limited-service eating 

places special food services, such as food service contractors, caterers, and mobile food services, and 

drinking places. 

Food services and drink activities at hotels and motels amusement parks, theaters, casinos, country clubs, and 

similar recreational facilities and civic and social organizations are included in this subsector only if these 

services are provided by a separate establishment primarily engaged in providing food and beverage services. 

Excluded from this subsector are establishments operating dinner cruises. These establishments are classified 

in Subsector 487, Scenic and Sightseeing Transportation because those establishments utilize transportation 

equipment to provide scenic recreational entertainment. 

Retail trade, as defined by Sectors 44 and 45 of the 1997 North American Industry Classification System 

manual includes establishments engaged in selling merchandise in small quantities to the general public, 

without transformation, and rendering services incidental to the sale of merchandise. The sector includes 

both store and non-store retailers. 

Sales include merchandise sold (for cash or credit at retail or wholesale) by establishments primarily engaged 

in retail trade. Services that are incidental to the sale of merchandise, and excise taxes that are paid by the 

manufacturer or wholesaler and passed along to the retailer are also included. 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Furniture	sales	
 

Description taken from DataStream: 

 

Definitional, revision and referral notes 

NAICS - 4421. 

Retail trade, as defined by Sectors 44 and 45 of the 1997 North American Industry Classification 

System manual includes establishments engaged in selling merchandise in small quantities to the 

general public, without transformation, and rendering services incidental to the sale of merchandise. 

The sector includes both store and non-store retailers. 

Sales include merchandise sold (for cash or credit at retail or wholesale) by establishments 

primarily engaged in retail trade. Services that are incidental to the sale of merchandise, and excise 

taxes that are paid by the manufacturer or wholesaler and passed along to the retailer are also 

included. Sales are net after deductions for refunds and allowances for merchandise returned by 

customers. Sales exclude sales taxes collected directly from customers and paid directly to a local, 

state, or federal tax 

 

 

 

 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Pharmaceutical	retail	sales	France	
 

Description taken from DataStream: 

 

Definitional, revision and referral notes 

Online sales are included. Data compiled with the assistance of the French E-commerce and 

Distance Selling Federation (FEVAD). 

 

More information can be found here: 

http://www.insee.fr/en/default.asp 

 

 

 

 

 

 

 

 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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CAC40	–	France	Stock	Index	
 

Description taken from DataStream: 

Contains the following companies in may 2014: 

 

▼  Name▼  Symbol  Hist.▼  Exchange Market

 
 
  TOTAL  F:TAL   41Y Euronext Paris  France

 
 
  SANOFI  F:SQ@F   33Y Euronext Paris  France

 
 
  L'OREAL  F:OR@F   41Y Euronext Paris  France

 
 
  LVMH  F:LVMH   41Y Euronext Paris  France

 
 
  BNP PARIBAS  F:BNP  20Y Euronext Paris  France

 
 
  EDF  F:EDF   8Y Euronext Paris  France

 
 
  GDF SUEZ F:GSZ   8Y Euronext Paris  France

 
 
  AXA  F:MIDI  36Y Euronext Paris  France

 
 
  AIRBUS GROUP  F:AIRS   13Y Euronext Paris  Netherlands

 
 
  SCHNEIDER ELECTRIC  F:QT@F   32Y Euronext Paris  France

 
 
  SOCIETE GENERALE  F:SGE   26Y Euronext Paris  France

 
 
  DANONE F:BSN   41Y Euronext Paris  France

 
 
  ORANGE F:ORA   16Y Euronext Paris  France

 
 
  AIR LIQUIDE  F:AIR   41Y Euronext Paris  France

 
 
  VINCI  F:DG@F   25Y Euronext Paris  France

 
 
  CREDIT AGRICOLE  F:CRDA  12Y Euronext Paris  France

 
 
  VIVENDI  F:EX@F   41Y Euronext Paris  France
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  PERNOD‐RICARD  F:RCD  41Y Euronext Paris  France

 
 
  SAINT GOBAIN  F:GOB   27Y Euronext Paris  France

 
 
  RENAULT F:RENU   19Y Euronext Paris  France

 
 
  LAFARGE F:LFG   41Y Euronext Paris  France

 
 
  CARREFOUR  F:CRFR   41Y Euronext Paris  France

 
 
  KERING  F:KER   41Y Euronext Paris  France

 
 
  SAFRAN  F:SGM   41Y Euronext Paris  France

 
 
  UNIBAIL‐RODAMCO  H:UBL   40Y Euronext Amsterdam  France

 
 
  ARCELORMITTAL  H:MT   16Y Euronext Amsterdam  Netherlands

 
 
  ESSILOR INTL.  F:EI   38Y Euronext Paris  France

 
 
  MICHELIN F:MCL   41Y Euronext Paris  France

 
 
  PUBLICIS GROUPE  F:PUB  26Y Euronext Paris  France

 
 
  LEGRAND F:LRRS  8Y Euronext Paris  France

 
 
  ALSTOM F:ALO   15Y Euronext Paris  France

 
 
  BOUYGUES  F:ENT   41Y Euronext Paris  France

 
 
  SOLVAY  B:SOL  41Y Euronext Brussels  Belgium

 
 
  TECHNIP F:TEC   19Y Euronext Paris  France

 
 
  ALCATEL‐LUCENT  F:CGE   27Y Euronext Paris  France

 
 
  ACCOR  F:AC  41Y Euronext Paris  France

 
 
  VEOLIA ENVIRONNEMENT F:VIE   13Y Euronext Paris  France

 
 
  CAP GEMINI  F:CGS   28Y Euronext Paris  France
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  GEMALTO H:GTO   10Y Euronext Amsterdam  Netherlands

 
 
  VALLOUREC  F:VLR   41Y Euronext Paris  France

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Import	–	France	
 

Description taken from DataStream: 

 

Imports of goods and services consist of transactions in goods and services (purchases, barter, gifts 
or grants) from non-residents to residents. 
 

More information: 

http://www.insee.fr/en/themes/info‐rapide.asp?id=26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Industrial	Production	–	France	
 

Description taken from DataStream: 

 

 

The index of the industrial production (IPI) is a statistical instrument which measures the variations 

of the quantities produced in industry. If one refers to the traditional classification of the economic 

activities in three sectors, the IPI are referred to the sector says secondary: factories, building sites, 

mines and careers. The followed products are located at all the levels of the processes of 

fabrication.Ce are indices of Laspeyres (constant weighting) calculated by INSEE starting from the 

investigations of branch, resulting from statistical services of the ministries (Sessi, Scees, 

Observatoire of energy), from trade unions or professional organizations. These indices monthly, 

are corrected seasonal variations and working days 

 

 

More information: 

http://www.insee.fr/en/themes/info‐rapide.asp?id=10 

 

 

 

 

 

 

 

 

The data is collected from DataStream in the following period: 

January 1992 – October 2013 
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Other	tested	indicators	–	Not	included	in	the	thesis.		

 

Indicator Name

Population density (people per sq. km of land area)

Population in largest city

Population in the largest city (% of urban population)

Lending interest rate (%)

Internet users (per 100 people)

GDP (current US$)

Prevalence of anemia among children (% of children under 5)

Number of infant deaths

Number of under‐five deaths

Prevalence of HIV, total (% of population ages 15‐49)

Mortality rate, under‐5 (per 1,000 live births)

Mortality rate, under‐5, female (per 1,000)

Mortality rate, under‐5, male (per 1,000)

Mortality rate, neonatal (per 1,000 live births)

Improved water source, rural (% of rural population with access)

Improved water source, urban (% of urban population with access)

Improved water source (% of population with access)

Prevalence of HIV, female (% ages 15‐24)

Prevalence of HIV, male (% ages 15‐24)

Immunization, DPT (% of children ages 12‐23 months)

Immunization, measles (% of children ages 12‐23 months)

Physicians (per 1,000 people)

Number of maternal deaths

Lifetime risk of maternal death (%)

Prevalence of anemia among pregnant women (%)

Improved sanitation facilities (% of population with access)

Improved sanitation facilities, rural (% of rural population with access)

Improved sanitation facilities, urban (% of urban population with access)

Pregnant women receiving prenatal care (%)

Malnutrition prevalence, weight for age, female (% of children under 5)

Malnutrition prevalence, weight for age, male (% of children under 5)

Malnutrition prevalence, weight for age (% of children under 5)

Maternal mortality ratio (modeled estimate, per 100,000 live births)

Maternal mortality ratio (national estimate, per 100,000 live births)

Prevalence of overweight, female (% of children under 5)

Prevalence of overweight, male (% of children under 5)

Prevalence of overweight (% of children under 5)

Malnutrition prevalence, height for age, female (% of children under 5)

Malnutrition prevalence, height for age, male (% of children under 5)

Malnutrition prevalence, height for age (% of children under 5)

Incidence of tuberculosis (per 100,000 people)
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Out‐of‐pocket health expenditure (% of total expenditure on health)

Out‐of‐pocket health expenditure (% of private expenditure on health)

Health expenditure per capita (current US$)

Health expenditure, private (% of GDP)

Health expenditure, public (% of total health expenditure)

Health expenditure, public (% of government expenditure)

Health expenditure, public (% of GDP)

Health expenditure, total (% of GDP)

Income share held by highest 10%

Income share held by lowest 10%

Poverty gap at national poverty line (%)

Poverty headcount ratio at national poverty line (% of population)

Prevalence of undernourishment (% of population)

Adolescent fertility rate (births per 1,000 women ages 15‐19)

Mortality rate, adult, female (per 1,000 female adults)

Mortality rate, adult, male (per 1,000 male adults)

Birth rate, crude (per 1,000 people)

Death rate, crude (per 1,000 people)

Contraceptive prevalence (% of women ages 15‐49)

Mortality rate, infant, female (per 1,000 live births)

Mortality rate, infant, female (per 1,000 live births)

Mortality rate, infant (per 1,000 live births)

Mortality rate, infant, male (per 1,000 live births)

Mortality rate, infant, male (per 1,000 live births)

Life expectancy at birth, female (years)

Life expectancy at birth, total (years)

Life expectancy at birth, male (years)

Fertility rate, total (births per woman)

Teenage mothers (% of women ages 15‐19 who have had children or are currently pregnant)

Population ages 0‐14 (% of total)

Population ages 15‐64 (% of total)

Population ages 65 and above (% of total)

Population growth (annual %)

Population (Total)

Population, female (% of total)

Urban population (% of total)

Unmet need for contraception (% of married women ages 15‐49)
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