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Abstract

Nowadays, due to the global financial crisis de facto all countries around the world experiences a drop in economy activity. Moreover Edey (2009), Roth (2009) and Smeral (2009) concluded that economies in Europe and the United States are in a period of recession. Due to the fact that various stakeholders, such as e.g. governments, banks and firms, use these kind of indexes in order to anticipate to future situations as well as to evaluate their current actions, it is in their interest to understand the concept of consumer confidence. Therefore the goal of this research is to explore the relationship between the impact of the financial crisis on the level of consumer confidence. The results can be extremely useful for the stakeholders, because several economists fear for a new crisis in the nearby future. In order to analyze and forecast the impact of the financial crisis on the level of consumer confidence across nations in Europe and the US, two models have been constructed. The first model consist of prior data regarding the confidence levels in order to forecast future levels, whereas the second model consist of several extra economic variables (the rate of unemployment, harmonized index of consumer prices and share price indices). Note that the observed impact of the financial crisis will not differ across both models, whereas the accuracy of the prediction of the level of consumer confidence differs as a consequence of the different variables. 

In order to determine which model is more appropriate during normal or extraordinary times (economic or political shocks), each model has predict the level of consumer confidence thirty-five months before the start of the crisis as well as thirty-five months during the crisis. The accuracy of these predictions have been tested with the use of the root mean square error (RMSE). The RMSE measures how well the expected values of the consumer confidence levels fit the observed values. Deviations from the predictions of these models can be either positive or negative (larger actual CCI than expected or lower actual CCI than expected). In order to enhance the reliability of the prediction a small deviation (low RMSE score) is preferred above higher ones. 

According to the results between both models, the second model is more appropriate in order to forecast the level of consumer confidence during extraordinary times whereas the first model is more accurate during normal times. Notice that within both models the lowest scores can be find during normal times. An explanation for this finding could be that during normal times there is relatively low uncertainty among consumers and the economic variables contains less new information. Whereas during extraordinary times (political or economic shocks) the economic variables reflects the consequences of the crisis objectively (they move close together) and the increased uncertainty results in large swings in consumer confidence (subjective factor). Moreover, the results provide evidence that during normal times the deviations are mostly positive (larger actual consumer confidence then expected), whereas the opposite holds during extraordinary times. The deviations from the actual consumer confidence index, seems to increase during extraordinary times. An explanation for this finding can be that during times of a crisis psychological factors play a bigger role compared to normal times and thereby affecting the accuracy of the prediction. This finding is in line with the previous mentioned result of the RMSE scores. 

The impact of the financial crisis on the level of consumer confidence has been analyzed, with two statistical methods (K-means cluster analyses and plots regarding the level of consumer confidence over time). According to the plots in Appendix B and D, the confidence levels of all countries have diminished in the period between July 2007 and March 2009. The magnitude of these drops as well as eventual recoveries differs remarkably among the different countries. It seems to be that on average the people from the Northern European countries have the most confidence in the current and future economic situation, whereas the lack of confidence is the highest in the Southern part of Europe. 
In line with these results, the K-means cluster analyses concluded that the mean confidence level in most countries were higher before the start of the financial crisis then during the crisis. In plain English, this means that the confidence of individuals have diminished as a consequence of the financial crisis. Due to this fact, the majority of countries are clustered around a negative cluster center.
The cluster analyses reveals furthermore, that the countries in the Northern and Western part of Europe react more or less the same towards the impact of the financial crisis, the only difference is the higher drop in the mean confidence level for most Western countries. Whereas the homogeneity across the Midden or Central and Southern European countries seems to be relatively low and therefore are divided among almost all clusters.  Due to these findings, one can conclude that there is a negative relationship between the impact of the financial crisis on the level of consumer confidence. 
Key words: Consumer confidence, Financial Crisis, Unemployment, Inflation, Stocks
1. Introduction

In response to the dot-com bubble in 2000, The Federal Reserve (FED) has lowered the interest rates several times, in order to stimulate the economy. Due to the fact that the interest rates were relatively low, they boosted also the US housing market
. These low interest rates combined with the possibility of sub-prime loans, made it possible for certain groups to get a relatively high mortgage, while without these factors they normally could not bear this burden. This situation was further enhanced by the so-called teaser loans. This is a construction where the interest rate is relatively low in the beginning, but after a while, the full price has to be paid. The first signs of the financial crisis became visible during mid 2007, when the interest rates starts rising. Many (poor) Americans could not pay their interest or repayment of their mortgage anymore and borrowing money was not an option because of the increasing interest. Due to these problems many Americans where forced to sell their houses. The revenues of these sales were insufficient to cover the mortgage provided by the banks and this resulted in liquidity problems for several American Banks.

Initially the hope was that these effects would only occur in the US financial market. Nevertheless, the announcement of BNP Paribas that they stop investing in the US mortgage securities triggered a general feeling that several other leading European banks were also involved in these kinds of problems. The confidence of investors towards the financial institutions diminished during this period because it was unclear which institutions were involved in these problems. On the other hand, it became more difficult and expensive for banks to lend each other money due to the same reasons. The financial crisis intensified further in September 2008, with the nationalisation of two large mortgage banks (Fannie Mae and Freddy Mac) due to the fact that their equity base diminished. Several other large investment banks (including Lehmann Brothers) as well as certain insurance companies had filed for bankruptcy because of the same reasons. In an attempt to overcome these liquidity and solvency problems, national governments have spent billions of dollars on stimulus packages in order to restore the economy. As a consequence of globalization and the tight connectedness of economies, almost all the financial institutions around the world have been affected by this crisis.
According to Edey (2009), Roth (2009) and Smeral (2009) this financial crisis has resulted in one of the largest and sharpest drop in economy activity since the 1930s (Great Depression). Due to the described factors above, individuals in Europe and the United States lost their confidence in the current and future economic situation. This drop in the level of consumer confidence along with an increase in the level of uncertainty (e.g. employment and inflation) has resulted in the fact that consumers postponed expensive expenditures (e.g. cars and houses). Gros (2009) stated that the level of consumption has a direct influence on the confidence that individuals have in the economy. Therefore, he argued, it is more interesting to compare consumption levels across countries than GDP data in order to determine the impact of the financial crisis on the economy. The confidence of consumers deteriorated even further between 2008 and 2010 after the European Union published their estimations figures about the unemployment level. According to their calculations, the unemployment level was expected to grow with almost ten million individuals during these three years. 
The consumer confidence index reflects the confidence that individuals bear in the current and future (at the short horizon) economic condition and is therefore an interesting instrument for various stakeholders, such as e.g. governments, banks and firms. This is due to the fact that they use these indexes to evaluate prior actions as well as to anticipate to future situations. Firms for example, use these kinds of indexes in combination with data regarding individual’s income in order to forecast and evaluate the demand for their consumer durables. These data tells firms something about the ability/willingness to buy as well as the feelings of consumers (optimism or pessimism). For banks, it is also interesting to know if consumers are optimistic or pessimistic, because pessimistic consumers tend to save more. The opposite holds for consumers that are more optimistic about the future situation. Governmental institutions often use the consumer confidence indexes in order to evaluate the effects of their governmental policy measures. Due to this tight connectedness between the consumer confidence index and the actions of the stakeholders, it is important for them to understand the underlying factors. Especially now several economists fear for a new worldwide crisis in the nearby future. Therefore, the goal of this paper is twofold namely: firstly, analyze the impact of the financial crisis on the consumer confidence in Europe and the United States in order to enhance the evaluation process. I will analyze the impact of the financial crisis with the use of K-means cluster analyses as well as plots regarding the consumer confidence level over time. 
Secondly, I want to test if I can forecast the level of consumer confidence accurately during the financial crisis, so that stakeholders can anticipate on future situations. I will test the accuracy of my prediction with the use of the root mean square error. A low deviation from the actual consumer confidence level is preferred in order to enhance the reliability of my prediction. Higher (negative) deviations will probably be the results of an increased uncertainty among individuals and therefore be an indication of the impact of the financial crisis. This is due to the fact that psychological factors (uncertainty) are not taken into account by the economic determinates of the level of consumer confidence. 
The remainder of this paper is organized as follows: the next section will elaborate on the literature on consumer confidence. In order to provide a general overview on the topic, the literature review will study each of its determinants in more depth. Section 3 consists of the empirical analyses including the sample selection, research design and the description of the variables. This section contains furthermore the research method and the results from the statistical analyses. In Section 4, I will describe the implication of the results for the stakeholders followed by the main conclusions, the limitations of this research and the directions for further research in section 5.
2. Literature Review
This chapter starts with discussing some general information concerning the level of consumer confidence. Followed by an explanation of some economic variables that are often used in order to explain and forecast the level of consumer confidence. Then, I will elaborate on the explanatory power of these economic variables, before I discuss the relationship between the impact of the financial crisis on the level of consumer confidence in the last part. 
2.1 Consumer Confidence
The consumer confidence indicators (CCI) are often used by economists, to measure the current economic conditions as well as to predict future economic conditions in Europe (Ludvigson, 2004; Adams, 1965). Whereas the index of consumer confidence (ICS) reflects the confidence that consumers bear in the economy of the United States. Although the data for the CCI and the ICS, is not exactly the same and is collected by two different institutions (respectively the European Commission and the University of Michigan), it is allowed to compare the outcome of both indexes due to the fact that the content is similar (Lemmens et al, 2007). Therefore, I have decided to use in the remainder of this paper only the term of consumer confidence index, in order to prevent possible misunderstandings.  

Each month a couple of thousands respondents are surveyed in order to determine the level of confidence, noted that every month new individuals are interviewed. Due to this fact, the interpretation of the collected data over time is slightly difficult to interpret according to Segers & Franses (2008). The respondents of both indexes are asked whether they believe if their personal situation (e.g. financial situation, employment, savings, etc) has improved in the last period or is expected to improve in the future. Note that the calculation of both indexes differs also. The European Commission calculates the CCI as follows: the percent of negative answers are subtracted from the percent of positive answers. The ICS is calculated almost the same as the CCI, thus subtracting the percentage of negative answers from the percentage of positive answers, but on the end the University of Michigan adds hundred. 
Raaij and Gianotten (1990) concluded that changes in the level of confidence could be interesting for several individuals and institutions, for example:
1. Forecasters (they use the outcome to predict and explain, the future demands of consumers, see section 2.3)

2. Banks (they can use the outcome as an indicator for consumer saving and credit, see section 2.2.2)

3. Government Institutions (the consumer confidence reflects certain policy measures, see section 2.2.3)

The concept of consumer confidence has been studied extensively in the recent years, although there is no consensus about the interpretation of the outcome. One stream of researchers stated that the consumer confidence level reflects the current economic situation, and therefore uses only objective economic variables. For instance Adams (1965) concluded that the consumer confidence index and the general government statistics for a large part covers the same information with respect to economic factors/variables (e.g. financial and unemployment). Whereas the other stream stated that the effect of psychological factors (e.g. attitudes, motives and expectations) on the consumption decision of consumers is underestimated (Katona 1975).  These psychological factors could be an explanation for the different levels of consumer expenditure. When somebody is more optimistic about the future state of the economy, that person is willing to spend more on the purchase or the replacement of household durables. The opposite holds for consumers that are more pessimistic about future economical conditions, namely a higher level of uncertainty will often result in a drop in the consumption level. According to Katona, two factors should be used in order to explain consumer expenditure. These two factors are known as “the ability to buy” (discretionary income) and “the willingness to buy” (consumer expectations). 
Acemoglu and Scott (1994) supported this finding by concluding that there is negative relationship between uncertainty and the willingness to buy. Raaij and Gianotten (1990) supported the prior findings of Katona (1975) by concluding that the questions that are used to determine both indexes, could be reduced to only two factors (“the ability to buy” and “the willingness to buy”). 
2.2 Determinants that influences the level of consumer confidence

In order to explain the impact of the financial crisis on the confidence levels of nations, it is useful to understand the different components of the consumer confidence index. In the past, many researchers have tried to identify variables that could be used in order to explain most of the variation in the level of consumer confidence. One stream of researchers (Katona, 1960) focussed their attention on psychological factors (subjective), whereas the other stream of researchers (e.g. Lovell, 1975; Mishkin, 1978; Hymans, 1970; Garner 1981) has tried to do this by identifying a set of objective economic factors. For instance, Hymans and Lovell concluded both, that the rate of inflation as well as the stock prices are two important determinants in order to measure the confidence in a country, although they disagree on how to measure these variables. Nevertheless, they included both a third but different variable into their model. Where Hymans stressed the importance of the ratio of real disposable income, Lovell used the level of unemployment. According to Lovell and Katona (1975) these three variables measure the state of consumer satisfaction and anxiety. 

In contrast to Hymans and Lovell, Mishkin (1978) stated that the level of consumer confidence reflects the probability of financial distress. In order to get an insight in the financial distress Mishkin used the following economic variables; debt of households and the financial assets of households should be viewed. The reliability of his argumentation is doubtful because both variables are insignificant. 

Garner (1981) has used the prior findings of Hymans and Lovell, in order to develop a new model to determine the level of consumer confidence. This new model is almost the same as the kind of Lovell but with the distinction that Garner included one new variable (the ratio of the annual rate of change in real per-capita disposable income to an eight-quarter average of this rate of change). According to Garner (1981) it is possible to explain ninety percent of the variation in the consumer confidence with the use of only a small set of economic variables (e.g. inflation rate, stock prices and the rate of real income growth divided by an average of recent growth rates), whereas Hymans explains approximately eighty percent. In contrast with Lovell, Garner concluded that the level of unemployment was not significant of influence on the level of consumer confidence. 

2.2.1. Relationship between stock prices and consumer confidence
According to Otoo (1997) there is a positive relationship between the consumer confidence and income. An increase in the level of consumer confidence could be the result of a better financial position or the expectation that the financial position will increase in the nearby future. With this reasoning in mind, Otoo (1999) concluded that the stock market could affect the level of consumer confidence in two ways. 

First, rising stock prices resulted in a more favourable financial situation than was expected and this will boost the level of consumer confidence directly (traditional wealth effect). Dynan and Maki (2001) supported this finding of a direct wealth effect. In addition, they stated that an increase of one additional dollar in wealth would result in a higher consumption level of five to fifteen cents, for households that own stocks. Furthermore, they concluded that the role of the indirect wealth effect is rather limited, due to the fact that an increase in consumption of households that do not own stocks is explained more by other variables than a change in stock prices. In line with Dynan and Maki, Starr McCluer (2002) stated that during the 1990s the increase of wealth boosted the level of consumption and lowered the rate of savings. Although most of the stockholders declared that their spending pattern was not influenced by an increase in stock prices, Starr McCluer concluded based on the results from the Michigan survey that there exists a modest wealth effect. Star McCluer, Poterba and Samwick (1995) noticed that there were more underlying variables (labour conditions, growth of income) along the wealth effect, which could have an influence on the spending decisions of consumers. 

Secondly, rising stock market induce consumers to spend more because future prospects look promising. In contrast to the research of Dynan and Maki, Poterba and Samwick (1995) concluded that the direct wealth effect plays a rather limited role as opposed to the indirect wealth effect in explaining the relationship between the stock prices and the level of consumption. Due to the fact that the consumption pattern gradually responds to a change in the level of wealth (not within a year) or because the movements in stock prices affect consumer confidence (Poterba, 2000; Zandi, 1999 and Romer, 1990).
Jansen and Nahuis (2003) were also interested in the components that could function as a trigger between the stock prices and the level of consumer confidence. In order to study this link they divided the questions of the indexes in two different components (expectations with respect to the financial position of households and expectations about developments of the economy). They concluded that the positive and significant relationship between rising stock prices and the rising consumer confidence is mainly the result of the general expectations about the economy, so this is in line with the previous mentioned explanation of Otoo. This means that consumers assume that stock prices reflects future economic conditions. 
Jansen and Nahuis concluded furthermore that a change in the level of stock prices has a positive influence on the level of consumer confidence at a short horizon of two weeks, for seven European Countries (Belgium, Denmark, Ireland, Italy, Netherlands, Spain and the UK). In line with Otoo (1999) they find no significant evidence that the level of consumer confidence Granger cause the stock prices at the short horizon. In contrast, Fisher and Statman (2000) concluded that a decline in stock prices is followed by a drop in the level of consumer confidence. According to them, a low confidence level is not necessarily negative news for investors because low confidence levels are more often followed by high stock returns than low owns. 

Romer (1990) has used the level of consumer confidence in order to explain the Great Depression. This period could be characterized as follows, the stock market crashed in 1929 and the recovery of this period was associated with high volatility. Due to these two factors the uncertainty among the consumers increased rapidly, what resulted in a drop in consumer confidence and this led to a decrease in consumer expenditure. According to Romer (1990 the level of consumer confidence and the volatility in stocks seems to be contemporaneously correlated. 

2.2.2. Relationship between uncertainty and the consumer confidence
As already described before, when consumers become more confident about the future prospects, they will increase their spending pattern. The opposite holds for consumers that become more negative about the future. This section will describe how consumers react towards two kinds of uncertainty.

In line with prior studies (Juster and Wachtel, 1972; Juster, 1973), Juster and Taylor (1975) distinguish between two kinds of uncertainty, which could influence the expenditures of consumers. Firstly, the uncertainty among individuals with respect to their financial situation because of high unemployment level. Juster and Wachtel (1972) and Juster and Taylor (1975) stated that the consequence of a high unemployment level is that many people experiences a loss in income. Despite a potential drop in income, consumers do not change their consumption pattern over time due to the stickiness of the consumption behaviour of individuals. Therefore, this means that unemployment has a direct negative effect on savings.

Possible changes in the level of unemployment have a different effect on the consumption/saving decision. In line with Juster & Wachtel, Williams and Defris (1981) stated that individuals are worried to become unemployed due to an increase in the rate of unemployment. The consequence of this increased uncertainty among individuals is that they are more willing to save then to consume in order to create a reserve. This means that the current consumption is reduced in order to an increase in consumption in the future. The opposites holds when consumers experiences a drop in the level of unemployment, then they are more willing to consume.  

Malley and Moutos (1996) noticed that among the working class the income uncertainty increases when the unemployment level is rising, whereas the income uncertainty among wealthier group (e.g. doctors, lawyers and professors) is hardly affected by this increase in unemployment. Furthermore, they stated that if the uncertainty increases among the same individuals will have a larger impact on savings and consumption decisions. The reasoning behind is that risk-averse consumers are willing to step up their savings and reduce their consumption. Based on these factors Malley and Moutos (1996) stated that the level of unemployment is one of the key determinants in order to explain the income uncertainty among the majority of the population.
Many economists have used the theory of precautionary saving in order to explain the effects of uncertainty on savings. Empirical work concerning the theory of precautionary saving concluded that an increase in income uncertainty would result in a drop in consumption whereas it boosts the level of savings. According to Acemoglu and Scott (1994) this theory could be used in order to explain the explanatory power of the consumer confidence index. Carroll (1992) conclusions regarding the precautionary saving theory are in line with prior empirical work, although based on his findings it is not clear of higher savings cause an increase in unemployment or that a higher unemployment levels results in an increase in saving. 

The second type of uncertainty concerns the future price levels as the result of inflation. In general, consumers’ reaction towards an increase in prices depends on the kind of inflation. Often economists make a distinction between anticipated and unanticipated inflation. Ball & Cecchetti (1990), in line with Juster and Wachtel (1972) and Juster et al (1972), stated that anticipated inflation has no significant impact on the consumption level of consumers, due to the fact that the impact of the inflation is already imbedded in the current prices. However, an unanticipated inflation affect, the increase in prices above the anticipated inflation level, will enhance the level of income uncertainty among consumers. This type of unanticipated inflation creates a trade off between consumption and saving. For instance, consumers that reduce their consumption level, while their income is rising relatively more than the prices, lose the chance to consume currently at favourable prices. However, it is also possible that consumers experience a decrease in their income, because the rise in prices exceeds the rise in their income. Based on these two situations Juster and Wachtel concluded that consumers should add more weight to latter due to the fact that the consequence of this decision is not equal. In contrast to the studies described above (Williams and Devris, 1981; Katona, 1960) stated that as a consequence of rising prices (anticipated or unanticipated) consumers will become more negative about the future and this will result in a drop in the level of consumption and it increase the savings. 

Jayadev (2008) recognized that people with a low education level finds it more important the level of unemployment is minimized instead of achieving a low inflation level. Dynarski and Sheffrin (1987) studied the consumption pattern of individuals that were unemployed. They divided these individuals into two different categories (the “blue collar” and the “white collar”). The blue-collar individuals experienced more often but shorter periods of unemployment compared to the white-collar workers. According to Dynarski and Sheffrin this means that the level of consumption of the white-collar workers is more sensitive to movements in their employment status. In contrast to these studies, Easterly and Fischer (2001) concluded that these kinds of people prefer to minimize the inflation aspect instead of achieving a low level of unemployment. Gandelman and Hernández-Murillo (2009) concluded that the rate of unemployment has a negative influence on the well-being in the future, whereas the level of inflation has no significant influence. Furthermore, they stated that current unemployment and inflation levels have a negative impact on the current welfare of consumers, although they tend to have a positive influence on the welfare in the future. Due to the fact that the current situation looks worse than the future. 
Okun have tried to capture the pessimistic and negative feelings of consumers, with the use of an index. According to Okun, there were only two suitable variables for this so-called economic discomfort index, namely: unemployment and the rate of inflation. Because of the use of only these two variables, the index is often criticized due to its simplicity. Many researchers stressed the importance of other additional variables (e.g. stock market performance and rate of economic growth) that should be used in other to explain the economic discomfort. According to Okun, both variables explain fifty percent of the discomfort and therefore they should get the same weights. In contrast, Lovell and Tien concluded based on their regression results that the rate of inflation is slightly more important than the level of unemployment.
A higher index reflects a higher level of discomfort regarding to the economy. The inflation effect is diminished when there is plenty of work available in the market. The same holds for unemployment when the price level stays stable over a certain period. 
2.2.3. Relationship between political/economical shocks and consumer confidence

Katona (1975) was one of the first researchers that recognized that it is impossible to explain the consumer confidence (“the willingness to buy”) with only the use of economic variables. According to Katona, the “willingness to buy” is often influenced by other non-economic variables (political shocks). According to the prior work of Katona, it is possible that the level of consumer confidence behaves differently than we would expect based on the economic variables. Katona and Lovell (1975) agreed that this only happens in situations of uncertainty (now or in the future). This view is supported by the findings of Acemoglu and Scott (1994), because they stated that there is a negative relation between uncertainty and the level of consumption, this holds even when the financial position of the consumer is unchanged. 

Throop (1992) and Garner (1981) supported the findings of Katona by concluding that the level of consumer confidence sometimes reacts independently of the economic situation. According to them this only occurs in situations of major economic (dot-com bubble or political shocks (Persian Gulf War). 

As mentioned previously several economists (e.g. Garner, 1981; Desroches & Gosselin, 2002; Hymans 1970) stated that it is possible to explain most of the variation in the level of consumer confidence with only a few economic variables. Although there is also a group of researchers  (Katona, 1975; Lovell, 1975; Garner, 1991, Norpoth 1996a; De Boef and Kellstedt, 2004) that concludes that besides these economic variables, several political forces deserves attention in order to explain the remaining part of the variation. In contrast with most of these researchers, De Boef and Kellstedt concluded that not only wars and elections should be considered as determinants for possible changes in the level of consumer confidence. In addition to these prior studies, they highlight the role that the media plays due to the fact that they can influence how consumers feel about the state of the economy. In line with this view, they stressed also the role of certain elected officials. They try to convince the consumer that the economy is performing well under their supervision. Besides these two forces they stressed that monetary policy and fiscal policy that are embedded in political actions could also have their influence on the state of the economy. The demand for money is regulated through an increase or decrease in interest rates (monetary policy). Fiscal policy influences the amount of money that is circulating in the economy and therefore it could have its affect on the consumption level of consumers. De Boef and Kellstedt concluded that these different political forces could affect the evaluations of consumers in the past, present and the future. Therefore, these political forces could function as a trigger for optimistic or pessimistic about the economy. 

2.3 The explanatory power of the consumer confidence index and consumer confidence
The general belief among economists is that when consumers are confident about their current and future financial situation, this will induce them to consume more. The opposite’s holds for consumers that are not that confident, they tend to save more. 
In the past, the explanatory power of the consumer confidence indexes has received a lot of attention of researchers and economists. According to Desroches and Gosseling (2002), it is possible to divide all these prior empirical studies into three different groups (negligible value, intrinsic value and value in extraordinary times.

Negligible value, this means that when additional control factors are included the explanatory power of the particular index will diminish (Hymans, 1970; Mishkin, 1978; Garner, 1991).

Intrinsic value, the explanatory power of the indexes increases because it includes information that can not be found in the controls (Bram and Ludvigson, 1998). Furthermore, they concluded that not all of the questions, concerning the measurement of consumer confidence, are even important in order to predict the consumption level. 

Value in extraordinary times, this means that the explanatory power increases when a nation has to deal with uncertainty. Garner (1991) and Throop (1992) discovered that when there is a situation of uncertainty (e.g. political or economical shocks) the level of consumer confidence could behave independently of the current state of the economy. According to Throop (1992) this is an unique situation in which the confidence level reflects specific information about the consumer expenditure in the future, that otherwise was not available.

Garner (1981) furthermore concluded that due to the fact that just a few economic variables explain the most deviations in the level of consumer confidence, the forecasting power of the ICS is limited and not accurate enough. Garner stated that the explanatory power during times of economic or political shocks increases. Instead of making predictions about the future level of the ICS, it would be more interesting to use the ICS as an instrument to gather information about how consumers react to certain economic or political shocks. Based on these findings it is then possible to notice what kind of actions would result in a more positive or negative feeling about the economy. 

According to Garner (1991) there exist three reasons why researchers/economists have not reached a consensus about the explanatory power of the consumer confidence indexes.  

1. The range of variables that are used in the prior studies is different.

2. The lag structure as well the forecasting period seems to differ across different studies

3. The period when the research is conducted is not the same (economical/political shock or not) 

A limitation of these studies mentioned above is that they do not focus their attention on the time horizon. Gelper et al (2007) have studied the explanatory power of the indexes at different time horizons with the use of the Granger causality framework. They concluded that the explanatory power of the indexes could be used on both the short and long time horizon. 

2.4 The impact of the crisis on the consumer confidence of nations
In the past, there has been done a lot of research about the homogeneity/heterogeneity of different kinds of markets all around the world. Despite all these prior studies, the results were rather divided and can be divided into two groups. 

1. The researchers/scholars that believe that the world is a single entity as a consequence of the globalization aspects

2. The researchers/scholars that do not share this opinion because they are convinced that a multi-domestic or multi-regional strategy is the appropriate strategy to follow

An explanation for these contradicting conclusions could be that the segmentation bases (e.g. domain specific versus general) vary across this kind of studies. The paper of Lemmens et al (2007), contains an overview of prior European market segmentation studies, reveals that almost sixty-five percentage of this particularly studies consider a domain specific segmentation bases. The disadvantage of this kind of study is that the gained insights are mostly only interesting for a particular industry, it is very complicated to generalized the conclusions to a more broad setting (Steenkamp & ter Hofstede, 2002). With a more general segmentation bases (e.g. consumer confidence level) it is possible to identify general patterns that are applicable in a broad range of settings. 
Another surprisingly discovery from the prior segmentation studies (Lemmens et al, 2007) is the fact that all of these studies are based on static similarity measures (e.g. Bijmolt et al, 2004; Askegaard and Madsen’s, 1998; Stremersch&Tellis, 2004). Despite the fact that most diffusion studies consider multiple time points, the comparison between those studies is static of nature. In plain English, this means that both studies are compared based on the collection of only one time point or single data collection. According to Segers and Franses (2008) it is useful to collect data on an ongoing basis in order to discover particular patterns, these time points could also be used to make predictions about the near future. They concluded further that it would be better for the reliability of the consumer confidence indicator to measure the CCI not in months but in weeks (e.g. at the beginning of each week), because this could be an useful indicator for managers in business and industry. 

Another reason why it is important to collect different time point is due to the fact that the effectiveness of a certain strategy could have different consequences for the short run and long run. 
3. Empirical Analyses
This chapter proceeds as follows. The first section consists of an overview of the two datasets that I have used in order to conduct my empirical analyses, followed by an explanation of the variables. In the next section, I will explain and motivate the research design, before describing the methodology that has been used in order to test the research question. The last section contains the empirical results. 
3.1 Sample Selection

This research is based on the consumer confidence surveys of the European Commission and the University of Michigan. In addition to this, the European Commission (Eurostat) have gathered also the data from several economic variables that are often used in order to explain the level of consumer confidence. The majority of these data is collected through surveys whereas only the level of consumer confidence in the United Stated is gathered through telephone interviews. The concept of consumer confidence is a widely used phenomenon to study due to its function as an indicator of the current and future economic situation and the fact that it can be downloaded free of charge. It covers a broad range of topics, ranging from unemployment to inflation, stocks, consumer spending, savings, consumption, income, etc. The data from twenty-six European countries as well as the data from the United Stated has been included in this paper.

3.2 Variable Description

For the aim of this research, the relevant data provided by the European Commission and the University of Michigan concerns the consumer confidence index, the rate of unemployment, the harmonized index of consumer prices and the share price indices. Although, both institutions have used a slightly different questionnaire and calculation method, it is allowed to compare both indexes due to the fact that the content is almost similar (Lemmens et al, 2007).
3.2.1 Dependent variable
The achievement of this paper is to explore the relationship between the impact of the financial crisis on the level of consumer confidence of nations across Europe and the United States. The consumer confidence index is a widely used economic instrument by several stakeholders, such as e.g. governmental institutions, banks and firms, due to its versatility. It reflects not only the confidence that individuals have in the current state of the economy, but it can also be used to predict the confidence levels in the nearby future. Due to tight connectedness between the actions of stakeholders and the confidence index, it is extremely important for them to understand the factors that are responsible for possible swings in the level of consumer confidence. Especially now several economists fear for new worldwide crisis in the nearby future. 
The European Commission translate the confidence that European citizens have in the current and future economic situation into the so-called consumer confidence index with the use of five questions regarding their personal situation (financial and economic situation). The University of Michigan does more or less the same for the citizens in the United States. For an overview of the survey question of the European Commission and the University of Michigan, see respectively Appendix 1 and 2. 

3.2.2 Independent variables

According to the previous described studies in the literature review, a large part of the variation of the consumer confidence index can be explained with a small set of economic variables (e.g. the rate of unemployment, harmonized index of consumer prices, share price indices and a time variable). In order to enhance the accuracy of my predictions, I decided to include these economic variables in my research.
The rate of unemployment reflects the percentage of persons that are unemployed with respect to the total labour force. The databank from the European Commission, Eurostat, defines unemployment as the people (with a minimum age of fifteen and a maximum age of seventy-four) that were not employed in the reference week, have searched the past four weeks actively for work and are ready to start within two weeks. Whereas employed persons are people who work at least one hour per week, for profit. It should be noted that this variable is measured on a monthly basis and is seasonally adjusted. This means that the seasonal component of the time series has been removed. 

Consumer price indices reflect the change in prices over time with respect to consumer goods and services that have been acquired by households. According to Eurostat the harmonized indices of consumer prices, are a set of European Union consumer price indices calculated according to a harmonized approach. The European Commission has collected these data on a monthly base, for all the countries included in the sample, since January 1997. The change in prices will be compared with the base year 1996 (1996=100). Due to the fact that the other variables have been collected since January 1985, this variable has probably less weight in order to determine the level of consumer confidence in a particular country with respect to the other independent variables. 

Share prices indices are used to measure the monthly share prices changes in the stock market, normally they consist of a set of shares. There are different kind of indexes, for instance the NASDAQ (reflects all the stocks), Dow Jones Industrial Average, etc. For the purpose of this paper, I will use only the regional (country) average. As mentioned in the literature study, economists used these indexes as an indicator for the state of the economy. It should be noted that the series published by the European Commission are rebased to 2005=100.

In order to enhance the reliability of this paper, I have tried to use as much data points as possible. That is the reason why the European Commission and the University of Michigan have collected all the data regarding the variables above on a monthly base since January 1985 until May 2010. With the exception of the consumer price indices as mentioned previously. 

3.3 Research Design

Before explaining the methodology, it is useful to start with a description of the research design. 

As mentioned previously, two kinds of models have been constructed in order to measure and forecast the impact of the financial crisis on the level of consumer confidence of nations across Europe and the United States. 
The first model consist of prior data regarding the level of consumer confidence in order to predict future levels, whereas in the second model several extra economic variables are used to predict the confidence levels in the future. Both models have predicted the level of consumer confidence thirty-five months before the crisis as well as thirty-five months during the crisis, with as main goal to determine which model is more accurate during normal times (before the financial crisis) or extraordinary times (during the financial crisis). For the stakeholders it is important to know that the predictions of the level of consumer confidence are reliable due to the fact that it will influence their actions. The root mean square error has been used in order to test the accuracy of the predictions. The RMSE measures deviations of predictions (positive or negative) from the actual consumer confidence levels. These deviations can be used in order to test for the effect of the crisis on the level of consumer confidence index. This is due to the fact that higher (negative) deviations are more likely the results of an increased uncertainty among individuals and thereby negative affected the accuracy of the predictions. These negative deviations are caused by the fact that psychological factors are not taken into account. Note that these two models have been constructed in order to enhance the accuracy of the predictions, it will have no influence on the observed impact of the financial crisis.
3.4 Research Methods

This section provides the methodology that has been used in order to explore the relation between the financial crisis and the level of consumer confidence. Several models (e.g. time series models, root mean square error, k-means clustering and replacing missing values) have been used in order to analyze the data. 
3.4.1 Times Series

Time series models use past values of the time series to predict future values of the time series. In plain English, this means that a future time periods value is the “response” while one or more past time period’s values (of the same variable) are the explanatory variable. In general, there are three kinds of models that can be used in order to predict future levels, namely autoregressive models (AR), the integrated models (I) and the moving average models (MA). 
The auto regression (AR) model looks back ..x.. time periods (lags) and use that value to predict the current time period. Sometimes the forecast could be improved by using the average of many past time periods. MA models use the average of the last several values of the times series to forecast the next value. Due to the fact that integrated models are rarely used, I will not discuss this approach. How do you select the right time series model? 

The first step is to run an analysis of the residuals. This analysis will result in two different plots, namely: the autocorrelation function (ACF) and the partial autocorrelation function (PACF) as well as in a model description, see respectively figure 1 and table 1. The first column of table 1 corresponds to the confidence of Belgium, whereas the second column refers to a particular model type (AR, I or MA). 

Table 1 Time series model Belgium



Table 2 AR model Belgium
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[image: image6.emf]Model 1 RMSE Before the crisis RMSE During the crisis Change in RMSE Model 1 RMSE Before the crisis RMSE During the crisis Change in RMSE

Belgium 4,9 14,7 -9,8Hungary 25,3 30 -4,7

Bulgaria 7,9 13,4 -5,5Malta 34,3 56,7 -22,4

Denmark 1,7 14,2 -12,5Netherlands 9,4 20,8 -11,4

Germany 10,3 11,7 -1,4Austria 5,8 18,1 -12,3

Estonia 14 28,3 -14,3Poland 10,6 20 -9,4

Ireland 8,6 8,6Portugal 6 9,9 -3,9

Greece 3,5 16 -12,5Romania 5,4 21,8 -16,4

Spain 5,1 21,1 -16Slovenia 5,6 12,5 -6,9

France 4,3 16,1 -11,8Slovak Republic 15,8 27,5 -11,7

Italy 4,1 7,4 -3,3Finland 4,9 8,5 -3,6

Cyprus 8,8 8,3 0,5Sweden 29,8 12,1 17,7

Latvia 3,2 35,5 -32,3United Kingdom 3,1 16,4 -13,3

Lithuania 5,7 51,8 -46,1United States 10,1 23,5 -13,4

Luxembourg 9,6 9,2 0,4


[image: image7.emf]Model 2 RMSE Before the crisis RMSE During the crisis Change in RMSE Model 2 RMSE Before the crisis RMSE During the crisis Change in RMSE

Belgium 8,4 7 1,4Hungary 31,2 15,3 15,9

Bulgaria 6,9 30,1 -23,2Malta 29,2 18,5 10,7

Denmark 9,2 12,3 -3,1Netherlands 17 6,1 10,9

Germany 5,5 9,5 -4Austria 9,9 15,6 -5,7

Estonia 10,1 20,7 -10,6Poland 5 35 -30

Ireland 6 6Portugal 3,4 7,3 -3,9

Greece 3,2 11,4 -8,2Romania 6 29 -23

Spain 2,2 11,8 -9,6Slovenia 6,6 18,2 -11,6

France 3,6 11,1 -7,5Slovak Republic 25,1 27,9 -2,8

Italy 3,9 3,9 0Finland 5,5 6,6 -1,1

Cyprus 81 9,8 71,2Sweden 2,2 9,9 -7,7

Latvia 11,1 52,1 -41United Kingdom 3,6 11,5 -7,9

Lithuania 20,6 62 -41,4United States 15,9 12,8 3,1

Luxembourg 66,5 15,4 51,1
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Observed Belgium -3,966 -11,931 -3,965 -11,931

Forecasted Belgium -0,846 0,862 3,442 -7,396

Observed Bulgaria -27,357 -37,726 -27,3571 -37,725

Forecasted Bulgaria -33,845 -26,979 -22,936 -60,246

Observed Denmark 15,394 6,066 15,394 6,065

Forecasted Denmark 14,311 18,408 7,076 15,944

Observed Germany -8,203 -12,397 -8,202 -12,397

Forecasted Germany -15,389 -4,083 -3,522 -4,236

Observed Estonia 1,906 -18,434 1,905 -18,434

Forecasted Estonia -10,071 7,975 10,486 -1,119

Observed Ireland -0,469 -4,806 -0,468 -4,805

Forecasted Ireland 4,453 0,898 -4,042 -19,2

Observed Greece -31,963 -44,174 -31,962 -44,174

Forecasted Greece -30,445 -31,771 -31,322 -36,053

Observed Spain -11,4 -26,66 -11,4 -26,66

Forecasted Spain -6,831 -8,703 -10,362 -25,456

Observed France -12,389 -21,086 -12,388 -21,085

Forecasted France -13,55 -6,956 -13,666 -12,032

Observed Italy -17,089 -21,951 -17,088 -21,951

Forecasted Italy -13,724 -15,828 -14,025 -20,419

Observed Hungary -31,791 -50,2 -31,791 -50,2

Forecasted Hungary -10,689 -23 -4,673 -46,901

Observed Netherlands 5,46 -4,006 5,46 -4,005

Forecasted Netherlands 0,992 14,262 -8,207 -7,92

Observed Austria 2,826 -3,429 2,825 -3,428

Forecasted Austria 5,619 11,648 11,864 9,891

Observed Portugal -29,257 -36,877 -29,257 -36,877

Forecasted Portugal -25,431 -29,66 -30,699 -37,785

Observed Finland 15,683 10,583 15,682 10,582

Forecasted Finland 11,749 15,506 10,866 12,252

Observed Sweden 11,414 8,297 11,414 8,297

Forecasted Sweden -17,786 15,379 11,581 10,337

Observed UK -3,417 -14,36 -3,417 -14,36

Forecasted UK -1,892 -1,205 -4,744 -7,03

Observed Cyprus -35,183 -34,1 -35,182 -34,1

Forecasted Cyprus -41,095 -41,407 -50,432 -42,35

Observed Latvia -9,697 -33,134 -9,697 -33,134

Forecasted Latvia -8,111 -2,023 -18,072 12,225

Observed Lithuania -0,331 -29,997 -0,0331 -29,997

Forecasted Lithuania 4,362 16 -19,15 24,06

Observed Malta -28,443 -24,389 -28,442 -24,388

Forecasted Malta -58,073 21,4 -52,847 -40,525

Observed Poland -15,389 -14,286 -15,388 -14,285

Forecasted Poland -25,209 0,079 -18,857 15,321

Observed Romania -20,411 -30,574 -20,411 -30,574

Forecasted Romania -23,859 -16,852 -24,446 -10,047

Observed Slovenia -14,531 -22,52 -14,531 -22,52

Forecasted Slovenia -18,045 -13,009 -17,959 -8,175

Observed slovak -10,386 -19,911 -10,385 -19,911

Forecasted Slovak -24,314 2,772 -31,378 4,082

Observed Luxembourg 1,866 -4,526 1,865 -4,525

Forecasted Luxembourg -6,173 0,82 60,445 -18,196

Observed United States -10,877 -31,673 -10,457 -31,673

Forecasted United States -2,54 -8,619 2,054 -26,446

Figure 1 Residuals plot Belgium




Figure 2 Residuals plot Belgium
The plot with respect to the residuals from the ACF in figure 1 shows a steady decline, whereas most residuals from the PACF plot are located between the two lines (there is only one outlier). In this situation, an AR model is more appropriate to forecast the level of consumer confidence. When the opposite holds, residuals from the PACF plot show a steady decline and this indicates that a MA model would be more appropriate. 
With these residuals plots in hand it is now possible to select the appropriate time series model, but in order to improve the accuracy of the predictions it is important that all the white noise (the residuals outside the lines) is eliminated. Therefore one have to decide how many lags are necessary. The second column in table 2 shows that there are four lags necessary to reduce the white noice in the case of Belgium, see figure 2. This in combination with the previous determined model type means that Belgium needs an AR(4) model. Notice that in this survey one lag is similar to a period of one month. 
In general, it can be said that one outlier corresponds to only one lag, so this results in an AR(1) or MA(1) model, etc. For an example, see Appendix A (pages 12 and 13) for respectively the Netherlands and the United Kingdom. Sometimes this does not work properly and therefore more lags need to be selected, see for example the results of Belgium in table 2.
After selecting the appropriate time series model in line with the number of lags, it is possible to make a good prediction about the future confidence levels. Note that the methodology for both models is the same, although the variables differ between the two models. 
Moreover, in Appendix A and B one can find respectively the results from the predictions before and during the financial crisis of the first model. Appendix C and D contains respectively the results of the predictions before and during the financial crisis of the second model. 
3.4.2 Root mean square error

Due to the fact that the actions of various stakeholders are influenced by the swings in the level of consumer confidence, it is important that the predictions are reliable.  The accuracy of these predictions have been tested with the use of the so-called root mean square error (RMSE). The RMSE measures deviations of predictions from the actual consumer confidence level. Note that these deviations can be positive or negative (larger actual consumer confidence index then expected or lower actual consumer confidence then expected). A small deviation from the actual consumer confidence index is preferred above higher deviations in order to enhance the accuracy of the prediction. 

Due to the fact that each model consist of two forecast periods, it is possible to see if the accuracy of the prediction is higher before or during the financial crisis, as well as to compare the accuracy between the two models.  The formula for the RMSE is the following: 
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Whereas Y refers to a particular country, i= the expected confidence level in month x, and j = the observed confidence level in month x. N-1 denotes the number of cases during the observation period (thirty-five months). 
3.4.3 K-means clustering

In order to examine if countries across Europe react in a similar way towards the impact of the financial crisis, I have conducted a K-means cluster analyses. The reaction of each country has been measured by subtracting the mean confidence level before the start of the financial crisis from the mean confidence level during the crisis, see table 3. Based on the outcome of this calculation, each country has been assigned to a cluster whose center is nearest. The center of each cluster is the average off all the outcomes in a particular cluster. In plain English, this means that countries that react more or less the same to the impact of the crisis are grouped in the same cluster.

The original idea was to start with three clusters due to the fact that the outcome could take the form of a positive, no or a negative change in the mean confidence level. After reading the paper of Lemmens et al (2007), I decided to test also the homogeneity among four European regions, such as e.g. Northern Europe, Western Europe, Midden or Central Europe and Southern Europe. For an overview of the countries in these regions, see below.

· North Europe consist of the following countries; Denmark, Finland and Sweden ( not included Iceland and Norway)

· Western Europe consist of the following countries; Ireland, UK, Netherlands, Belgium, France and Luxembourg (not included Switzerland)

· Midden or Central Europe consist of the following countries; Germany, Poland, Slovak Republic, Austria, Hungary, Slovenia, Latvia, Lithuania and Estonia (not included Croatia and Czech Republic)

· Southern Europe consists of the following countries; Bulgaria, Greece, Italy, Spain, Portugal, Cyprus, Romania and Malta (not included Bosnia, Macedonia and Albania).
The result of this analysis helps stakeholders to understand the relationship between the financial crisis and the level of consumer confidence. The results provides not only insight in the impact of the crisis but can be also used as a benchmark regarding the other countries included in the same region. Furthermore, countries in a particular region can also decide to collaborate in order to stimulate the confidence levels due to the fact that the reactions of their inhabitants are more or less the same. Note that this is only possible when there is homogeneity among the countries in a particular region. 
3.4.4 Missing values

It should be mentioned that for several countries included in the sample, the data during the first years (late 80s) is missing. In an attempt to overcome this problem, I have replaced these missing values by their series mean in order to predict the confidence levels. Missing values in the middle or at the end of the time range are rare, with the exception for countries as Ireland and the United Kingdom. 

3.5 Results

Due to the fact that the actions of various stakeholders, such as e.g. governments, banks and firms are influenced by the swings in the level of consumer confidence, it is in their interest to understand the impact and the underlying factors of these swings. Moreover, this will help them to evaluate prior decisions as well as to anticipate to future situations. Furthermore, it can be interesting for these stakeholders to compare the swings in the confidence levels across countries (benchmark model). In order to analyze the impact of the financial crisis within and between countries I use two statistical methods (K-means clustering and plots regarding the consumer confidence index over time).
Before I start describing the results from the cluster analyses, some issues have to be taken into account.

Table 3 consist of an overview regarding the mean confidence levels of the countries that are included in the sample. 
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Table 3 Overview mean confidence levels. 

The second and third column shows respectively the mean confidence level before and during the financial crisis, whereas the fourth column reports the difference between these two. The magnitude of these differences determines in which cluster countries are classified. It should be noted that a positive increase in the mean confidence levels, do not necessarily imply that the confidence level is also positive, see for example the results in the fourth column in table 3 for Estonia, Malta, Poland and the Slovak Republic. The opposites holds also, a decrease in the mean confidence levels is not necessarily an indication that the level of consumer confidence is negative, see for example the results of Finland and Sweden in table 3. Furthermore, one should be aware of the fact that it is dangerous to use only the results of table 3 in order to determine the impact of the financial crisis on the level of consumer confidence. According to table 3, it seems to be that the confidence of individuals in Denmark has not been affected by the financial crisis, because the mean confidence levels are positive as well as the positive increase in the mean confidence level. On the other hand, the plot of the confidence levels of Denmark over time shows a different picture, as shown in figure 3. 
Figure 3 Impact Financial crisis on the level of consumer confidence in Denmark
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Although Figure 3 shows that the level of consumer confidence dropped immediately after the first signs of the financial crisis occurred (July 2007), they reported a positive increase in the mean confidence level during the crisis. This is probably the result of the quick recovery compared to the other countries, for a comparison see the other plots in Appendix B and D.
Notice that the observation period before the crisis (two hundred-seventy months) is larger than the observation period during the crisis (thirty-five months). Therefore the possibility exist that negative effects are neutralized in the long run and thereby enhancing the drop in the mean level of consumer confidence in column four of table 3. 
3.5.1 K-means cluster analyses

A three way cluster analyses have been conducted based on the assumption that the swings in the mean confidence level could be either positive, negative or no change at all. Nevertheless, the results in table 4 show that this assumption was not correct, see the cluster centers in the first column.  For the underlying SPPS tables see Appendix 3,4,5 and 6.
Table 4 Cluster and regions combined.
[image: image12.emf]
The first column in table 4 and Appendix 5 consist of the three clusters (including their centers), whereas the other columns correspond to a particular region in Europe and the United States. According to the results in table 4, the majority of the countries experience a negative change in the mean confidence level, this means that the mean confidence level was higher before the crisis then during the crisis, see cluster 1 and 2. Notice that of the six countries that are clustered in cluster three, there are only five countries that report an increase in the mean confidence level. Sweden is the only country in this cluster that reports a drop in the mean confidence level, see table 3. Note that this drop is very small (-0,187). Despite the fact that the majority of countries experience a drop in the level of consumer confidence as a consequence of the financial crisis, the magnitude of this drop differs, see for example the fourth column in table 3 as well as Appendix 3, which covers the distance of each country to a particular center. Table 4 and Appendix 6 shows that most European countries are grouped in cluster one and experience in respect to cluster two a relatively small drop in the level of consumer confidence, see for the distance between the cluster centers Appendix 4. It is interesting to notice that the sharpest drop in the level of consumer confidence occurred in the United States (the origin of all the problems), see table 3. 

The results in Table 4 provide mixing evidence about the possibility to divide the European countries based on their geographical position in Europe. Although, the Western and Northern European countries react in a more or less uniform way towards the impact of the financial crisis, the opposites seems to hold for the Southern and Midden or Central European countries, see for example the table 4. The possibility exist that with addition of an extra cluster, the homogeneity is negatively affected (Western/Northern European countries) or increased (Southern/ Midden or Central European countries).

In an attempt to test the homogeneity across Europe in more detail, I have constructed a four way cluster analyses. This cluster analyses have been conducted based on the assumption that each of the clusters reflects a particular region in Europe. The results that can be found in table 5, shows that this theory holds more or less for cluster two and four, while the opposites holds for the two remaining clusters. The underlying SPSS tables can be found in Appendix 7,8,9 and 10, which covers respectively the distance of each country towards the cluster center, the distances between the four cluster centers, the cluster centers and the number of countries in each cluster. 
[image: image13.emf]Table 5 Cluster and regions combined. 
The countries in Western Europe are all located in the second cluster, except France and Belgium (third cluster). The mean confidence level in this part of Europe has dropped on average with -8,437 (cluster center). The Northern countries are grouped in the third cluster and report a smaller drop in the mean confidence level, as a consequence of the financial crisis, namely -2,332 (cluster center). 

Opposed to these two European regions, the countries in Midden or Central Europe are divided among the four clusters. The differences within this region are enormous, Poland and the Slovak Republic reports for example the highest increase in the mean level of consumer confidence respectively 10,567 and 5,592, see table 3. Whereas Lithuania and Hungary are among the countries with the largest drop in the mean confidence levels respectively -20,909 and -20,703, see table 3. Half of the countries in this region (Germany, Estonia, Austria and Slovenia) report a small drop in the mean confidence level (-2,332), see the third cluster center. Latvia is the only country in this region that can be found in the same cluster as the majority of the Western countries. All the Southern countries report a drop in the mean confidence level (except Malta, see table 3) and are therefore divided among the first three cluster centers (all negative). 
For the stakeholders it is interesting to compare the results of both cluster analyses. They can use these results as a benchmark model, or they can decide to cooperate with countries that seem to react more or less similar. 
In both analyses, one can find the majority of the Western European countries in the same clusters. It seems to be that Belgium and France, experiences a relatively low decrease in their mean confidence level compared to the other countries in this region. Due to the addition of an extra cluster, almost all cluster centers have changed, compare for example the cluster centers in the first columns of table 4 and 5. Due to this reason, Belgium and France are now classified into a different cluster as the other Western European countries. 
Furthermore, it is interesting to see that the four way cluster analyses resulted in the fact that all Northern countries now are in the same cluster. More surprising is the fact that Denmark and Sweden in the first cluster analyses are clustered around a positive cluster center (3,196) whereas the opposite holds for the second cluster analyses namely: -2,322.
For the Southern European countries it seems to be that there are no big differences. Greece, Spain and Portugal are still among the same countries, whose decrease in the mean confidence is the largest. Despite the fact that Malta reports a slight increase in the mean confidence level the nearest cluster center is negative (-2,322)

The countries in Midden or Central Europe are still divided among the four clusters.  

3.5.2 Plots regarding the consumer confidence levels over time. 
In order to enhance the results of the cluster analyses, for each country included in the sample there has been made a plot, which shows the impact of the financial crisis graphically. Whereas the cluster analyses reports an increase or decrease in the mean confidence levels, the plots are an objective representation of the swings in the consumer confidence levels. Due to the fact that the horizontal axis reports the level of consumer confidence and the vertical axis contains the dates, is it possible for the stakeholders to see in a glance the changes and the magnitude of the consumer confidence levels. Moreover, notice the difference in volatility in the forecasting period, this is due to the fact that the models consist of different variables. The next section will deal with the accuracy of the predictions. Below I will only discuss the objective results from the impact of the financial crisis on the level of consumer confidence. For a graphical overview of the predictions before the start of the financial crisis see Appendix A and C.
The plots from the Northern European countries reveal that the confidence of their citizens deteriorated (from 20 till -10) between July 2007 and March 2009, as a consequence of the financial crisis, see Appendix  B and D. Despite the fact that the citizens of these countries are on average more positive about the current and future economic situation in respect to the other countries across Europe and the United States, the financial crisis have resulted in the sharpest drop in the level of consumer confidence. After reaching the lowest point in March 2009, the confidence among consumers increased rapidly until it reached it’s originally value at the beginning of 2010. The plots provide evidence that the level of consumer confidence is declining again during the first months of 2010. According to these plots, the countries react in a similar way to the effect of the financial crisis and therefore are in line with the previous described results of the four way cluster analyses (cluster four). 

The Western European countries reported an even larger drop (on average 35 till 40) in the level of consumer confidence as a result of the financial crisis, except Belgium, see Appendix B and D. Although the magnitude of the drops differs between these regions, the patterns of both swings are more or less the same. The difference lies in the fact that the recovery of the consumer confidence level of the Western countries is less rapidly, compared to the Northern countries. Due to this fact, the confidence levels of the Western countries never reached the originally confidence value, except the United Kingdom. According to the plots, the confidence levels will decrease again during the first months of 2010. The results of the four way cluster analyses (second cluster) as well as these plots support the belief that it is possible to divide European countries into regions. 
According to the plots, the lack of confidence among individuals is the highest in the Southern European countries, with scores between -40 and -60. The level of consumer confidence is in the majority of these Southern countries (except Spain and Italy) always negative see Appendix B and D. The pattern of the swings in the level of consumer confidence of Spain, Portugal, Italy and Greece are more or less the same as the Northern and Western European counties during the financial crisis. The difference lies in the fact that the magnitude of the drop is higher and the sharp decrease at the end of 2009. Note that the sharp decrease in the level of consumer confidence in Greece is caused by their large budget deficit. 

Romania and Bulgaria experienced both a sharp drop in their confidence level during mid 2008, when the crisis further intensified after the bankruptcy of Lehmann Brothers. Especially the drop in the confidence level of Romania is astonishing. 

Although the confidence level in Cyprus also diminished during mid 2008, they experienced a sharp increase in mid 2009 before it decreased again end 2009. In contrast to all the other countries, Malta reported during the beginning of the financial crisis an increase in the level of consumer confidence, before it starts decreasing in the beginning of 2008 till the beginning of 2009. The only thing that these countries have in common is that the level of consumer confidence during the start of the crisis is negative. For an overview of these plots, see Appendix B and D.
In line with the other regions, the level of consumer confidence diminished also in the Midden or Central European countries between July 2007 and March 2009. In most of the countries, the confidence index dropped immediately after the start of the financial crisis. Note that the magnitude of the drop differs across the countries and therefore they are classified among all fourth clusters. The confidence level in the other three remaining countries (Poland, Slovenia and Hungary) first stay more or less stable before it dropped sharply during mid 2008. 

The level of consumer confidence starts rising again mid 2009 before it dropped again in the beginning of 2010. Note that only Hungary reported a higher end value then before the start of the crisis.  

The results regarding the impact of the financial crisis can be summarized as followed:
According to the plots, all countries included in the sample experienced a sharp drop in their level of consumer confidence in the period between July 2007 and March 2009 as a consequence of the financial crisis. Notice that the magnitude of these drops differs across the countries. In general, the most optimistic individuals live in the Northern European regions whereas the pessimistic individuals come from the Southern part of Europe and the United States.
The cluster analyses reveal that the countries in the Northern and Western part of Europe react more or less the same towards the impact of the financial crisis. The difference can be found in the decrease in the mean confidence level, for most Western countries this is larger than the Northern countries, except Belgium and France. Furthermore, the results indicates that the homogeneity across the Midden or Central and Southern European countries is relatively low and therefore these countries are divided among almost all clusters. Due to these supporting findings, it seems to be that there is a negative relationship between the level of consumer confidence and the impact of the financial crisis. 

3.5.3 Forecast Consumer Confidence

Due to the fact that stakeholders use the confidence index for a variety of actions, it is not only important to determine the impact of the financial crisis on the level of consumer confidence but they should have also an instrument in order to forecast swings in the level of consumer confidence. As previously mentioned, two models have been constructed in an attempt to predict the confidence index. The first model consist of prior data regarding the confidence levels, whereas in the second model there have been included some extra economic variables. The accuracy of these predictions has been tested with the use of the root mean square error (RMSE). This statistical tool measures how well the expected values of the consumer confidence index fit the observed values. Low RMSE scores are an indication that the accuracy of the prediction is rather good, whereas high RMSE scores reduce the accuracy. Furthermore, it would be interesting for these stakeholders to know if deviations of these predictions from the actual consumer confidence are positive or negative (larger actual consumer confidence index than expected or a lower actual consumer confidence index than expected).  Higher deviations from the actual consumer confidence are an indication of increased uncertainty among individuals. These deviations occur due to the fact that psychological affects are not taken into account. 
Table 6 RMSE scores model 1
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In table 6, one can find an overview of the RMSE values of the first model. The first column consists of all the countries included in the sample, whereas the RMSE values of these countries, before and during the crisis, can be found respectively in column two and three. The fourth column represents the change in the RMSE scores. 

According to the results of the first model in table 6, the majority of countries has a RMSE score that is lower then ten during normal times (thirty-five months before the crisis), whereas the other remaining eight countries (Germany, Estonia, Hungary, Malta, Poland, Slovak Republic, Sweden and the United States) reported a RMSE score above ten. This means that during normal times the prediction of the consumer confidence, with only the use of past data regarding consumer confidence levels, in most countries is rather good. It is hard to compare the RMSE scores before and during the crisis with the plots of respectively Appendix A + B. This is because this model consists only of prior data regarding the level of consumer confidence in order to predict future levels. Therefore, these predicted confidence levels shows a lack of volatility. 

In Appendix 11, one can find the deviations of the predictions from the actual consumer confidence level. In the first column one can find the countries, whereas columns 2,4,6 and 8 reflects the values of respectively model 1.1, 1.2, 2.1 and 2.2. The red boxes are an indication that the deviation is negative (lower actual consumer confidence than expected).
It is interesting to notice that the deviations of the predictions in most countries are positive, so the actual consumer confidence index is larger than expected. The previous mentioned countries with a RMSE score above ten all reports a positive deviation, except Hungary. 

The third column in table 6 reveals that the accuracy of the predictions decreases in times of a crisis. Whereas in the second column there are nineteen countries that have a RMSE score that is below ten, this is in the third column reduced to only five (Finland, Portugal, Luxembourg, Cyprus and Italy). The financial crisis has not only affected the accuracy of the predictions in this model, but it has also its influence on the deviations of the actual consumer confidence. Whereas the deviations during normal times were mostly positive, the opposite holds during times of the financial crisis, with Cyprus as main exception, see the fourth column of Appendix 11. 
For the stakeholders it would be interesting to compare the results of both observation periods. The fourth column represents the change in the RMSE score as a consequence of the financial crisis. As one can expected based on the previous described results, the accuracy of the predictions has diminished during the financial crisis, there are only three countries (Cyprus, Luxembourg and Sweden) that reported an increase in the accuracy of the prediction, see the yellow boxes in table 6. The improvement of the prediction in Cyprus and Luxembourg is relatively small compared to Sweden. Furthermore, the accuracy of the predictions in Latvia, Lithuania and Malta is reduced dramatically. An explanation for this sharp drop in the level of accuracy can be that the confidence levels of Malta are available since November 2002 and the data for Cyprus and Lithuania since May 2010. But on the other hand, there are other countries (Bulgaria, Luxembourg, Poland and Romania) that also reported their data since the beginning of 2001, but reported a smaller decreased in their RMSE score. Note also that the deviations from the actual consumer confidence index before the financial crisis mostly are positive whereas the opposites hold during the financial crisis. Notice furthermore, that the deviations from the actual consumer confidence are higher during the financial crisis compared to the deviations before the financial crisis. This could be an indication that the uncertainty among the individuals have increased and thereby affected the level of consumer confidence negatively in a way that was not foreseen by the economic variables. This situation occurred due to the fact that psychological factors are not taken into account.
Table 7 RMSE scores model 2
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The results of the second model in table 7, shows that still the majority of countries has a RMSE score below then ten during normal times, seventeen countries compared to nineteen in the first model. The other remaining ten countries (Estonia, Cyprus, Latvia, Lithuania, Luxembourg, Hungary, Malta, Netherlands, Slovak Republic and the United States) all reported a RMSE score above ten. That means that the predictions of these countries are less reliable compared to the other countries included in the sample. The plots in Appendix C and D provide a (better) graphical insight in the deviations between the actual consumer confidence index and the expected consumer confidence index compared to the plots in Appendix A and B. According to Appendix 11, the deviation of the actual consumer confidence index is in the minority of the countries (Belgium, Bulgaria, Germany, Estonia, Greece, Spain, France, Italy, Hungary, Austria, Sweden and Luxembourg) negative, which means that the actual consumer confidence is lower then expected. 

In line with the results of the first model, the accuracy of the predictions decreased in most countries in times of a crisis. Whereas in the second column in table 7 there are seventeen countries that have a RMSE score below ten, this is in the third column reduced to eight countries (Belgium, Germany, Italy, Cyprus, Netherlands, Portugal, Finland and Sweden). Furthermore Appendix 11, shows that the deviations of the actual consumer confidence during the financial crisis are moreover negative, with (Bulgaria, Netherlands, Portugal, Malta and Luxembourg) as exceptions. Only Bulgaria and Luxembourg experiences a swing from negative deviations to a positive one. The opposite holds for Denmark, Finland, UK, Cyprus, Latvia, Lithuania, Poland, Romania, Slovenia and the Slovak Republic. 

When comparing the results from both observation periods one can see that the accuracy of the predictions is the highest during normal times due to the fact that the RMSE scores have lower values. Despite this fact, the predictions of seven countries (Belgium, Hungary, Malta, Netherlands, Cyprus, Luxembourg and the United States) are more reliable during the financial crisis than the same period before the financial crisis, see the yellow boxes in table 7. It seems to be that the accuracy of the prediction for Italy is the same before and during the financial crisis. Furthermore, the deviations from the actual consumer confidence are during the financial crisis mostly negative whereas the opposite holds for the period before the financial crisis. As mentioned previously, this could be an indication that the uncertainty among the individuals have increased and thereby affected the level of consumer confidence negatively in a way that was not foreseen by the economic variables. This situation occurred due to the fact that psychological factors are not taken into account.

In order to decide which model is more appropriate to predict future confidence levels during normal or extraordinary times (political or economic shocks) it is useful to compare the results of both models with each other. 
In the first model, there are fifteen countries (Belgium, Denmark, Cyprus, Latvia, Lithuania, Luxembourg, Hungary, Netherlands, Austria, Romania, Slovenia, Slovak Republic, Finland, UK and the United States) that have a lower RMSE value during normal times compared to the same period in the second model. The opposite holds for the remaining twelve countries, namely their RMSE value is higher in the first model. Due to the fact that a low RMSE score enhance the accuracy of the predictions, it seems to be that the first model is more appropriate in order to forecast future levels of consumer confidence.

The results regarding the RMSE scores during the financial crisis are an indication that the second model is more useful during extraordinary times. This is due to the fact that in the second model there are sixteen countries that have a RMSE score that is lower compared to the scores in the first model. The opposite holds for the remaining ten countries. Noted that overall the change in the RMSE scores in the second model is smaller compared to the changes in the first model. 

Furthermore, it seems to be that before the start of the financial crisis the majority of countries have a positive deviation from the actual consumer confidence, whereas during times a crisis the deviations are most likely negative. Moreover, during times of a crisis the (negative) deviation from the actual consumer confidence seems to be bigger in respect to the deviations during normal times. This is probably the result of the psychological factors that have not been taken into account. Note that these findings are in line with the results of the accuracy of the predictions of both models. 
4. Results implication section
In this section, I will discuss the implications of the results for the stakeholders 

De Boef and Kellstedt (2004) stated that according to individuals, politicians are accountable for the economic situation. One could imagine, that the economic evaluations (translated in the level of consumer confidence index) of these citizens will have its influence on the political future of these politicians. Therefore, it is in their interest to convince these individuals that the economy is performing well under their management. However the sharp drop in the level of consumer confidence along with the fact that many economies in Europe and the United States are in a period of recession, is a clear signal that the citizens have a lack of confidence in the current public policy makers. Due to this negative situation, the probability exist that during elections periods individuals want to break with the past economic policies and therefore will vote on a different political party (opposition). A good example in this light is the current situation in the United States, where the democrats lost a part of their political power to the republicans. The reasoning behind this is that individuals hope that new economic policies can restore the confidence in the current economy. 

Firms use the consumer confidence index in order to understand the feelings of the consumer towards the current and future economic situation. This is due to the fact that they know that optimistic individuals are more willing to spend money, whereas pessimistic people choose more often to save their money. Due to the fact that many people became unemployed as a consequence of the financial crisis, the confidence of individuals in the future economic situation has diminished between July 2007 and March 2009. Many individuals became worried about their personal situation and therefore they are more willing to save then to consumer in order to create a reserve. This means that the current consumption is reduced in order to an increase in the future. In other words, the ability to buy diminished and thereby firms experience a large drop in their sales. Eventually many firms had to file for bankruptcy because the costs where higher then the revenues. 

In addition, financial institutions all around the world experience the consequences of the financial crisis. It became for them more difficult to lend each other money, because it was unclear which parties where affected by the consequences of the financial crisis. National governments have spent billions in an attempt to restore the faith between these parties and to enhance the possibility to lean each other money. Furthermore, governments have spent billions in order to restore the liquidity problems of the banks.

According to the results, governmental institutions in the Northern and Western part of Europe can cooperate in order to overcome the negative consequence of the financial crisis. Due to the homogeneity in this region, it is reasonable to belief that citizens in this part of Europe react in a similar way towards the various stimulus packages that governments and central banks have introduced in order to restore the economy. On the other hand, firms in these regions can compare their results with the results of the competitors, because of the homogeneity of the individuals. For large firms this can enhance the competitiveness, while for certain smaller firms it would be more logical to cooperate in order to overcome the drop in the level of consumer confidence. 

The opposites hold for governmental institutions, banks and firms in the Midden or Central and Southern part of Europe, because the individuals in these regions react totally different towards the impact of the financial crisis. In order to achieve the same benefits of the stakeholders in the Northern and Western part of Europe, they have to find countries outside their own region that reports a similar pattern during the financial crisis. That means that the increase/decrease in the mean confidence level as a consequence of the financial crisis is almost similar, as well as the magnitude of the drop in the level of consumer confidence. Note that these are two different things. 
Furthermore, stakeholders should be aware of the fact that they can use two different models in order to predict the level of consumer confidence. During normal times, it is better to predict the level of consumer confidence with the use of past data regarding the level of consumer confidence. During extraordinary times, the accuracy of the prediction increased with the use of certain extra economic variables, namely: the rate of unemployment, harmonized index of consumer prices and share price indices.
5. Conclusion

In this paper, the impact of the financial crisis on the level of consumer confidence has been examined, with the use of statistical methods described in the previous section. In recent years, the concept of consumer confidence has been studied extensively. Despite this fact, many researchers argue on the interpretation of these indexes. It should be noted, that there is less empirical evidence concerning the relation between a financial crisis and the level of consumer confidence. 

5.1 Answer to research question

Is it possible to predict and measure the impact of the financial crisis on the level of consumer confidence across Europe and the United States? 

According to the results from the K-means cluster analyses and the plots, the level of consumer confidence in all countries across Europe and the United States is negatively affected by the consequences of the financial crisis. In all these countries, the level of consumer confidence has dropped between July 2007 and March 2009. It should be noted that the magnitude of these drops differ remarkably among the different countries. In general, it could be said that the most optimistic people live in the Northern part of Europe whereas the most pessimistic people comes from the Southern part of Europe. Furthermore, the cluster analyses shows that the mean confidence level was higher before the crisis then during the crisis. This could be the result of the fact that the observation period before the crisis is larger then during the financial crisis, respectively two hundred-seventy months and thirty-five months.

Moreover, I have tested if countries with a similar geographical position react more or less the same towards the effects the financial crisis. According to the results, this is the case for the Northern and Western European countries. All the Northern countries can be found in the third cluster, whereas four out of six Western countries are grouped in the second cluster  (Belgium and France can be found in cluster three), see table 5. The countries in the Southern and Midden or Central part of Europe are divided among respectively three and four clusters and therefore these countries are not homogeneous in their reaction towards the effects of the financial crisis. 

As mentioned previously the RMSE scores are an indication how well the expected values of the consumer confidence levels fit the observed values. In addition, a low score is preferred above a higher one. When comparing the results between both models, the second model would be more useful in order to predict the level of consumer confidence during the crisis. Whereas model one, would be more appropriate to forecast the level of consumer confidence during normal times. Notice that within both models the lowest scores can be find during normal times. An explanation for this finding could be that during normal times there is relatively low uncertainty among consumers and the economic variables contains less new information. Whereas during extraordinary times (political or economic shocks) the economic variables reflects the consequences of the crisis objectively (they move close together) and the increased uncertainty results in large swings in consumer confidence (subjective factor). Furthermore, it seems to be that the deviations from the actual consumer confidence index during normal times are positive while the opposite holds during extraordinary times. In addition to this, the deviations during extraordinary times are larger then the deviations during normal times. During times of a crisis, the increased uncertainty among individuals results in a larger deviation from the actual consumer confidence. An explanation for this finding can be that during times of a crisis psychological factors play a bigger role compared to normal times and thereby affecting the accuracy of the prediction. 
5.2 Limitations

Although this study has to deal with several limitations, this can be an opportunity for future research. Due to the fact that the empirical literature often discuss the explanatory power of the consumer confidence indexes towards consumer spending, it will have been interesting to include the variables consumption and GDP, in order to increase the accuracy of my prediction. But unfortunately, the European Commission does not measure these variables on a monthly base. When constructing a model based on annual or quarterly data, I will lose too much information. 
Furthermore, it is difficult to conclude how accurate the predictions of my models are, due to the fact that the RMSE scores could range from zero to infinity. 

It is difficult to conclude that a drop in the level of consumer confidence during July 2007 and March 2009 is only the result of the financial crisis due to the fact that this level is affected also by some other factors. 
5.3 Directions for further research

In this paper, I have examined the relationship between the financial crisis and the results on the level of consumer confidence. Although the majority of the European countries currently experience an increase in the level of consumer confidence, economists around the world are afraid for a new crisis in the very short horizon. This feeling is enhanced by the negative reports of the Federal Reserve as well as the drop in the level of consumer confidence in the United States. Is it possible to construct a model that forecast both drops at the same time? Is there a relation between social learning and the level of consumer confidence?
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Appendix 

Appendix 1 Survey questions European Commission.
· Current economic situation as compared with that 12 months before;

· Expected development of the economic situation in the next 12 months;

· Financial situations of households as compared to that 12 months before;

· Expected development of the financial situation of households in the next 12 months;

· Judging the present time in terms of its convenience for purchasing consumer durables (e.g., car, home appliances, furniture, washing machine, TV set).
Appendix 2 Survey questions University of Michigan.
· "We are interested in how people are getting along financially these days. Would you say that you (and your family living there) are better off or worse off financially than you were a year ago?"

· "Now looking ahead--do you think that a year from now you (and your family living there) will be better off financially, or worse off, or just about the same as now?"

· "Now turning to business conditions in the country as a whole--do you think that during the next twelve months we'll have good times financially, or bad times, or what?"

· "Looking ahead, which would you say is more likely--that in the country as a whole we'll have continuous good times during the next five years or so, or that we will have periods of widespread unemployment or depression, or what?"

· "About the big things people buy for their homes--such as furniture, a refrigerator, stove, television, and things like that. Generally speaking, do you think now is a good or bad time for people to buy major household items?"
Appendix 3, 3-means cluster analyses.




The case numbers in the first table corresponds to the country with the same number in second model. So case number 2 is Belgium, case number 3 is Bulgaria, etc. 

Moreover, the third column indicates in which cluster a country is classified and the fourth column shows the distance towards the cluster center. It should be noted that the distance towards each center could be either positive or negative. 
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Belgium 4,9 14,7 -9,8Hungary 25,3 30 -4,7

Bulgaria 7,9 13,4 -5,5Malta 34,3 56,7 -22,4

Denmark 1,7 14,2 -12,5Netherlands 9,4 20,8 -11,4

Germany 10,3 11,7 -1,4Austria 5,8 18,1 -12,3

Estonia 14 28,3 -14,3Poland 10,6 20 -9,4

Ireland 8,6 8,6Portugal 6 9,9 -3,9

Greece 3,5 16 -12,5Romania 5,4 21,8 -16,4

Spain 5,1 21,1 -16Slovenia 5,6 12,5 -6,9

France 4,3 16,1 -11,8Slovak Republic 15,8 27,5 -11,7

Italy 4,1 7,4 -3,3Finland 4,9 8,5 -3,6

Cyprus 8,8 8,3 0,5Sweden 29,8 12,1 17,7

Latvia 3,2 35,5 -32,3United Kingdom 3,1 16,4 -13,3

Lithuania 5,7 51,8 -46,1United States 10,1 23,5 -13,4

Luxembourg 9,6 9,2 0,4
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Appendix 4 Distance between final cluster centers.
Appendix 5 Final cluster centers.
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Slovenia

Cluster 4 Poland

-8,079 Slovak Republic


[image: image20.emf]Model 2 RMSE Before the crisis RMSE During the crisis Change in RMSE Model 2 RMSE Before the crisis RMSE During the crisis Change in RMSE

Belgium 8,4 7 1,4Hungary 31,2 15,3 15,9

Bulgaria 6,9 30,1 -23,2Malta 29,2 18,5 10,7

Denmark 9,2 12,3 -3,1Netherlands 17 6,1 10,9

Germany 5,5 9,5 -4Austria 9,9 15,6 -5,7

Estonia 10,1 20,7 -10,6Poland 5 35 -30

Ireland 6 6Portugal 3,4 7,3 -3,9

Greece 3,2 11,4 -8,2Romania 6 29 -23

Spain 2,2 11,8 -9,6Slovenia 6,6 18,2 -11,6

France 3,6 11,1 -7,5Slovak Republic 25,1 27,9 -2,8

Italy 3,9 3,9 0Finland 5,5 6,6 -1,1

Cyprus 81 9,8 71,2Sweden 2,2 9,9 -7,7

Latvia 11,1 52,1 -41United Kingdom 3,6 11,5 -7,9

Lithuania 20,6 62 -41,4United States 15,9 12,8 3,1

Luxembourg 66,5 15,4 51,1

Appendix 6 Number of cases in each cluster. 

Appendix 7,  4-means cluster analyses.
The case numbers in the first table corresponds to the country with the same number in second model. So case number 2 is Belgium, case number 3 is Bulgaria, etc. 

Moreover, the third column indicates in which cluster a country is classified and the fourth column shows the distance towards the cluster center. It should be noted that the distance towards each center could be either positive or negative.
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Appendix 8 Distance between final cluster centers.
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Appendix 9 Final cluster centers.
[image: image24.emf]Mean 

Before 
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Mean 
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Mean 

Before 
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Mean 

Crisis

Difference

Confidence Indicator Belgium -6,648 -11,931 -5,283 Confidence Indicator Hungary -29,50 -50,20 -20,703

Confidence Indicator Bulgaria -28,31 -37,73 -9,412 Confidence Indicator Malta -24,55 -24,39 ,163

Confidence Indicator Denmark 3,978 6,066 2,088 Confidence Indicator Netherlands 4,659 -4,006 -8,665

Confidence Indicator Germany -8,352 -12,397 -4,045 Confidence Indicator Austria -,27 -3,43 -3,160

Confidence Indicator Estonia -19,38 -18,43 ,950 Confidence Indicator Poland -24,85 -14,29 10,567

Confidence Indicator Ireland -8,26 -16,82 -8,559 Confidence Indicator Portugal -18,55 -36,88 -18,325

Confidence Indicator Greece -28,093 -44,174 -16,082 Confidence Indicator Romania -23,22 -30,57 -7,350

Confidence Indicator Spain -10,77 -26,66 -15,885 Confidence Indicator Slovenia -17,76 -22,52 -4,760

Confidence Indicator France -18,026 -21,086 -3,060 Confidence Indicator Slovak Republic -25,50 -19,91 5,592

Confidence Indicator Italy -12,990 -21,951 -8,962 Confidence Indicator Finland 15,17 10,58 -4,588

Confidence Indicator Cyprus -30,33 -34,10 -3,773 Confidence Indicator Sweden 8,48 8,30 -,187

Confidence Indicator Latvia -22,03 -33,13 -11,107 Confidence Indicator United Kingdom -8,015 -14,360 -6,345

Confidence Indicator Lithuania -9,09 -30,00 -20,909 Confidence Indicator United States -8,182 -31,673 -23,492

Confidence Indicator Luxembourg 2,57 -4,53 -7,095 Valid N (listwise)


Appendix 10 Number of cases in each cluster.
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 Appendix 11 Deviations from the actual consumer confidence level. 

[image: image26.emf]In the first column one can find the countries, whereas columns 2,4,6 and 8 reflects the values of respectively model 1.1, 1.2, 2.1 and 2.2. A red box means that the deviation is negative, that means a lower actual consumer confidence index than expected. The opposite holds for a positive deviation. 
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[image: image32.emf]Model 1.1 Model 1.2 Model 2.1 Model 2.2

Observed Belgium -3,966 -11,931 -3,965 -11,931

Forecasted Belgium -0,846 0,862 3,442 -7,396

Observed Bulgaria -27,357 -37,726 -27,3571 -37,725

Forecasted Bulgaria -33,845 -26,979 -22,936 -60,246

Observed Denmark 15,394 6,066 15,394 6,065

Forecasted Denmark 14,311 18,408 7,076 15,944

Observed Germany -8,203 -12,397 -8,202 -12,397

Forecasted Germany -15,389 -4,083 -3,522 -4,236

Observed Estonia 1,906 -18,434 1,905 -18,434

Forecasted Estonia -10,071 7,975 10,486 -1,119

Observed Ireland -0,469 -4,806 -0,468 -4,805

Forecasted Ireland 4,453 0,898 -4,042 -19,2

Observed Greece -31,963 -44,174 -31,962 -44,174

Forecasted Greece -30,445 -31,771 -31,322 -36,053

Observed Spain -11,4 -26,66 -11,4 -26,66

Forecasted Spain -6,831 -8,703 -10,362 -25,456

Observed France -12,389 -21,086 -12,388 -21,085

Forecasted France -13,55 -6,956 -13,666 -12,032

Observed Italy -17,089 -21,951 -17,088 -21,951

Forecasted Italy -13,724 -15,828 -14,025 -20,419

Observed Hungary -31,791 -50,2 -31,791 -50,2

Forecasted Hungary -10,689 -23 -4,673 -46,901

Observed Netherlands 5,46 -4,006 5,46 -4,005

Forecasted Netherlands 0,992 14,262 -8,207 -7,92

Observed Austria 2,826 -3,429 2,825 -3,428

Forecasted Austria 5,619 11,648 11,864 9,891

Observed Portugal -29,257 -36,877 -29,257 -36,877

Forecasted Portugal -25,431 -29,66 -30,699 -37,785

Observed Finland 15,683 10,583 15,682 10,582

Forecasted Finland 11,749 15,506 10,866 12,252

Observed Sweden 11,414 8,297 11,414 8,297

Forecasted Sweden -17,786 15,379 11,581 10,337

Observed UK -3,417 -14,36 -3,417 -14,36

Forecasted UK -1,892 -1,205 -4,744 -7,03

Observed Cyprus -35,183 -34,1 -35,182 -34,1

Forecasted Cyprus -41,095 -41,407 -50,432 -42,35

Observed Latvia -9,697 -33,134 -9,697 -33,134

Forecasted Latvia -8,111 -2,023 -18,072 12,225

Observed Lithuania -0,331 -29,997 -0,0331 -29,997

Forecasted Lithuania 4,362 16 -19,15 24,06

Observed Malta -28,443 -24,389 -28,442 -24,388

Forecasted Malta -58,073 21,4 -52,847 -40,525

Observed Poland -15,389 -14,286 -15,388 -14,285

Forecasted Poland -25,209 0,079 -18,857 15,321

Observed Romania -20,411 -30,574 -20,411 -30,574

Forecasted Romania -23,859 -16,852 -24,446 -10,047

Observed Slovenia -14,531 -22,52 -14,531 -22,52

Forecasted Slovenia -18,045 -13,009 -17,959 -8,175

Observed slovak -10,386 -19,911 -10,385 -19,911

Forecasted Slovak -24,314 2,772 -31,378 4,082

Observed Luxembourg 1,866 -4,526 1,865 -4,525

Forecasted Luxembourg -6,173 0,82 60,445 -18,196

Observed United States -10,877 -31,673 -10,457 -31,673

Forecasted United States -2,54 -8,619 2,054 -26,446
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		Forecasted Belgium				-0.846				0.862				3.442				-7.396

		Observed Bulgaria				-27.357				-37.726				-27.3571				-37.725
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				Model 1		Model 2		Verandering						Model 3		Model 4		Verandering

		Belgium		4.9		14.7		-9.8				Belgium		8.4		7		1.4

		Bulgaria		7.9		13.4		-5.5				Bulgaria		6.9		30.1		-23.2

		Czech Republic		10.6		12.4		-1.8				Czech Republic		74.7				74.7

		Denmark		1.7		14.2		-12.5				Denmark		9.2		12.3		-3.1

		Germany		10.3		11.7		-1.4				Germany		5.5		9.5		-4

		Estonia		14		28.3		-14.3				Estonia		10.1		20.7		-10.6

		Ireland		8.6				8.6				Ireland		6				6

		Greece		3.5		16		-12.5				Greece		3.2		11.4		-8.2

		Spain		5.1		21.1		-16				Spain		2.2		11.8		-9.6

		France		4.3		16.1		-11.8				France		3.6		11.1		-7.5

		Italy		4.1		7.4		-3.3				Italy		3.9		3.9		0

		Cyprus		8.8		8.3		0.5				Cyprus		81		9.8		71.2

		Latvia		3.2		35.5		-32.3				Latvia		11.1		52.1		-41

		Lithuania		5.7		51.8		-46.1				Lithuania		20.6		62		-41.4

		Luxembourg		9.6		9.2		0.4				Luxembourg		66.5		15.4		51.1

		Hungary		25.3		30		-4.7				Hungary		31.2		15.3		15.9

		Malta		34.3		56.7		-22.4				Malta		29.2		18.5		10.7

		Netherlands		9.4		20.8		-11.4				Netherlands		17		6.1		10.9

		Austria		5.8		18.1		-12.3				Austria		9.9		15.6		-5.7

		Poland		10.6		20		-9.4				Poland		5		35		-30

		Portugal		6		9.9		-3.9				Portugal		3.4		7.3		-3.9

		Romania		5.4		21.8		-16.4				Romania		6		29		-23

		Slovenia		5.6		12.5		-6.9				Slovenia		6.6		18.2		-11.6

		Slovak Republic		15.8		27.5		-11.7				Slovak Republic		25.1		27.9		-2.8

		Finland		4.9		8.5		-3.6				Finland		5.5		6.6		-1.1

		Sweden		29.8		12.1		17.7				Sweden		2.2		9.9		-7.7

		United Kingdom		3.1		16.4		-13.3				United Kingdom		3.6		11.5		-7.9

		United States		10.1		23.5		-13.4				United States		15.9		12.8		3.1
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		Model 1		RMSE Before the crisis		RMSE During the crisis		Change in RMSE		Model 1		RMSE Before the crisis		RMSE During the crisis		Change in RMSE

		Belgium		4.9		14.7		-9.8		Hungary		25.3		30		-4.7

		Bulgaria		7.9		13.4		-5.5		Malta		34.3		56.7		-22.4

		Denmark		1.7		14.2		-12.5		Netherlands		9.4		20.8		-11.4

		Germany		10.3		11.7		-1.4		Austria		5.8		18.1		-12.3

		Estonia		14		28.3		-14.3		Poland		10.6		20		-9.4

		Ireland		8.6				8.6		Portugal		6		9.9		-3.9

		Greece		3.5		16		-12.5		Romania		5.4		21.8		-16.4

		Spain		5.1		21.1		-16		Slovenia		5.6		12.5		-6.9

		France		4.3		16.1		-11.8		Slovak Republic		15.8		27.5		-11.7

		Italy		4.1		7.4		-3.3		Finland		4.9		8.5		-3.6

		Cyprus		8.8		8.3		0.5		Sweden		29.8		12.1		17.7

		Latvia		3.2		35.5		-32.3		United Kingdom		3.1		16.4		-13.3

		Lithuania		5.7		51.8		-46.1		United States		10.1		23.5		-13.4

		Luxembourg		9.6		9.2		0.4

		Model 2		RMSE Before the crisis		RMSE During the crisis		Change in RMSE		Model 2		RMSE Before the crisis		RMSE During the crisis		Change in RMSE

		Belgium		8.4		7		1.4		Hungary		31.2		15.3		15.9

		Bulgaria		6.9		30.1		-23.2		Malta		29.2		18.5		10.7

		Denmark		9.2		12.3		-3.1		Netherlands		17		6.1		10.9

		Germany		5.5		9.5		-4		Austria		9.9		15.6		-5.7

		Estonia		10.1		20.7		-10.6		Poland		5		35		-30

		Ireland		6				6		Portugal		3.4		7.3		-3.9

		Greece		3.2		11.4		-8.2		Romania		6		29		-23

		Spain		2.2		11.8		-9.6		Slovenia		6.6		18.2		-11.6

		France		3.6		11.1		-7.5		Slovak Republic		25.1		27.9		-2.8

		Italy		3.9		3.9		0		Finland		5.5		6.6		-1.1

		Cyprus		81		9.8		71.2		Sweden		2.2		9.9		-7.7

		Latvia		11.1		52.1		-41		United Kingdom		3.6		11.5		-7.9

		Lithuania		20.6		62		-41.4		United States		15.9		12.8		3.1

		Luxembourg		66.5		15.4		51.1
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				Model 1		Model 2		Verandering						Model 3		Model 4		Verandering

		Belgium		4.9		14.7		-9.8				Belgium		8.4		7		1.4

		Bulgaria		7.9		13.4		-5.5				Bulgaria		6.9		30.1		-23.2

		Czech Republic		10.6		12.4		-1.8				Czech Republic		74.7				74.7

		Denmark		1.7		14.2		-12.5				Denmark		9.2		12.3		-3.1

		Germany		10.3		11.7		-1.4				Germany		5.5		9.5		-4

		Estonia		14		28.3		-14.3				Estonia		10.1		20.7		-10.6

		Ireland		8.6				8.6				Ireland		6				6

		Greece		3.5		16		-12.5				Greece		3.2		11.4		-8.2

		Spain		5.1		21.1		-16				Spain		2.2		11.8		-9.6

		France		4.3		16.1		-11.8				France		3.6		11.1		-7.5

		Italy		4.1		7.4		-3.3				Italy		3.9		3.9		0

		Cyprus		8.8		8.3		0.5				Cyprus		81		9.8		71.2

		Latvia		3.2		35.5		-32.3				Latvia		11.1		52.1		-41

		Lithuania		5.7		51.8		-46.1				Lithuania		20.6		62		-41.4

		Luxembourg		9.6		9.2		0.4				Luxembourg		66.5		15.4		51.1

		Hungary		25.3		30		-4.7				Hungary		31.2		15.3		15.9

		Malta		34.3		56.7		-22.4				Malta		29.2		18.5		10.7

		Netherlands		9.4		20.8		-11.4				Netherlands		17		6.1		10.9

		Austria		5.8		18.1		-12.3				Austria		9.9		15.6		-5.7

		Poland		10.6		20		-9.4				Poland		5		35		-30

		Portugal		6		9.9		-3.9				Portugal		3.4		7.3		-3.9

		Romania		5.4		21.8		-16.4				Romania		6		29		-23

		Slovenia		5.6		12.5		-6.9				Slovenia		6.6		18.2		-11.6

		Slovak Republic		15.8		27.5		-11.7				Slovak Republic		25.1		27.9		-2.8

		Finland		4.9		8.5		-3.6				Finland		5.5		6.6		-1.1

		Sweden		29.8		12.1		17.7				Sweden		2.2		9.9		-7.7

		United Kingdom		3.1		16.4		-13.3				United Kingdom		3.6		11.5		-7.9

		United States		10.1		23.5		-13.4				United States		15.9		12.8		3.1
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		Model 1		RMSE Before the crisis		RMSE During the crisis		Change in RMSE		Model 1		RMSE Before the crisis		RMSE During the crisis		Change in RMSE

		Belgium		4.9		14.7		-9.8		Hungary		25.3		30		-4.7

		Bulgaria		7.9		13.4		-5.5		Malta		34.3		56.7		-22.4

		Denmark		1.7		14.2		-12.5		Netherlands		9.4		20.8		-11.4

		Germany		10.3		11.7		-1.4		Austria		5.8		18.1		-12.3

		Estonia		14		28.3		-14.3		Poland		10.6		20		-9.4

		Ireland		8.6				8.6		Portugal		6		9.9		-3.9

		Greece		3.5		16		-12.5		Romania		5.4		21.8		-16.4

		Spain		5.1		21.1		-16		Slovenia		5.6		12.5		-6.9

		France		4.3		16.1		-11.8		Slovak Republic		15.8		27.5		-11.7

		Italy		4.1		7.4		-3.3		Finland		4.9		8.5		-3.6

		Cyprus		8.8		8.3		0.5		Sweden		29.8		12.1		17.7

		Latvia		3.2		35.5		-32.3		United Kingdom		3.1		16.4		-13.3

		Lithuania		5.7		51.8		-46.1		United States		10.1		23.5		-13.4

		Luxembourg		9.6		9.2		0.4
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