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Abstract

In this thesis, we aim to analyze the determinants of consumer confidence in 17

EU countries. We propose that the following variables could have a significant ef-

fect on consumer confidence in the EU: GDP growth, inflation rate, interest rates,

unemployment and stock market performance. We estimate heterogeneous panel

data models in static and dynamic specifications. For the static specification, we

apply Mean Group, Common Correlated Effect MG and Augmented MG estima-

tors. We find evidence that most variables have a significant relationship with the

consumer confidence indices with the coefficients exhibiting theoretically correct

signs. We also specify an ARDL model and use 3 estimators (Mean Group, Pooled

MG and Dynamic Fixed Effect) to examine the long- and short-term effects of

selected variables on consumer confidence. We find that the long-run coefficients

results are highly sensitive to the choice of the estimation method. However, the

speed of adjustment term is significantly negative in all three estimators. We also

report country-level regression results which suggest that the impact of the selected

variables on consumer confidence varies accross countries.

JEL Classification D12: Consumer Economics: Empirical Analysis

Keywords Consumer confidence, EU countries, heteroge-

neous panel data, Pesaran, Eberhardt
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Abstrakt

V tejto práci analyzujeme determinanty spotrebiteľskej dôvery v 17 krajinách EÚ.

Ako vysvetľujúce premenné sme zvolili nasledujúce veličiny: rast HDP, mieru inflá-

cie, úrokové sadzby, nezamestnanosť a index cien akcií. Odhadujeme heterogénne

panelové modely v statických a dynamických špecifikáciach. Pre statickú špeci-

fikáciu, aplikujeme tri prístupy: tzv Mean Group, Common Correlated Effect MG

a Augmented MG. Ukážeme, že väčšina zvolených premenných má štatisticky sig-

nifikantný vzťah s indexom spotrebiteľskej dôvery, takisto vykazujú koeficienty teo-

reticky správne znamienka. Pre dynamickú špecifikáciu využijeme ARDL model a

odhady ziskame pomocou 3 metód (Mean Group, Pooled MG a dynamický model

s fixnými efektami), ktoré nám umožnia skúmať dlhodobý a krátkodobý efekt

vybraných premenných na spotrebiteľskú dôveru. Zistili sme, že dlhodobé koe-

ficienty sú citlivé na voľbe metódy. Koeficient rýchlosti prispôsobenia sa je však

výrazne negatívny pre všetky tri metódy. Takisto udávame výsledky regresií na

úrovni jednotlivých krajín, ktoré naznačujú, že vplyv vybraných premenných na

spotrebiteľskú dôveru závisí od charakteristých jednotlivých krajín.

Klasifikace JEL D12: Spotrebiteľská ekonómia: Empirická

analýza

Klíčová slova Spotrebiteľská dôvera, krajiny EU, het-

erogénne panelové dáta, Pesaran, Eber-

hardt
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1 Introduction

“Consumer sentiment is now the most closely watched and intensely debated indi-

cator of future economic trends.effe” (Curtin, 1992, p. 22)

Consumers‘ subjective evaluations of the state of the economy and their expecta-

tions regarding its future prospects have become a key ingredient in the forecasting

of the economy, and also a vital tool of the politicians entrusted with managing it.

This concept is referred to as consumer confidence, often also called consumer sen-

timent. These notions have received considerable attention by economists and are

used by the government, businesses, media and ordinary citizens alike to describe

economic conditions (Lavrakas, 2008). Similar to the attention given to the release

of monthly reports on jobs or inflation, the regular results of surveys of consumer

confidence are widely reported in the news and extensively discussed (Kellstedt,

2012). The implication, of course, is that surveys of consumer confidence contain

meaningful information for both politics and for the economy itself.

The relevance of consumer confidence and the link between confidence and eco-

nomic decisions has been widely investigated in the economic literature. It would

not be wrong to assume that what happens in the real world should have reper-

cussions on the behaviors of consumers. The most important feature of the con-

fidence index is probably the leading information it contains with respect to the

main determinants of real consumption - it is the first published information on

the consumer behavior. The relationship between consumer confidence and future

economic activity has been investigated by numerous studies. More specifically,
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empirical evidence has shown that a consumer confidence indicator can be a useful

predictor of consumers’ willingness to buy (Nahuis and Jansen, 2004). As a result,

most economic agents integrate it in their forecasting. For instance, stock markets

react very quickly to the release of the confidence index, as it gives an indication

of future consumption and thus future growth. In the same way, central bankers’

decisions regarding monetary policy are partly based on the evolution of this index

(Lopez and Durre, 2003).

The 2007-2009 financial crisis that led to the most severe global economic recession

since the Great Depression has also emphasized the role of consumer confidence in

the level of economic activity. For most academics and policy makers, the depth of

the financial crisis, its longevity and its impacts on the real economy resulted from

an erosion of confidence. Indeed, just after the bankrupcy of Lehman Brothers,

Joseph Stiglitz1 (2008) said that the financial crisis “springs from a catastrophic

collapse in confidence”, marking the bankruptcy itself as “a new low” in confidence.

As a result, “What determines consumer confidence?” has been a question in the

research field of consumer surveys around the world and there is no consensus as to

the answer. We would like to focus on consumer confidence in selected EU coun-

tries for which longer term data are available. There are several reasons behind this

focus. First off, the data used has not been subjected to as intense a scrutiny as

the data collected in the U.S. Also, the structure of the data allows us to not only

examine the potential drivers but also how consumer confidence determinants vary

across countries. Existing studies examining the determinants of consumer confi-
1As cited in a The Guardian article <http://www.guardian.co.uk/profile/josephstiglitz>
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dence usually focus on a specific country or on a small group on countries whereas

we would like to analyse panel data across multiple years and countries. We are

going to argue for heterogeneous approach to consumer confidence modelling and

hypothetize that the relationship between consumer confidence and macroeconomic

variables is country-specific.

This thesis has three main goals:

1) Identify objective economic variables influencing consumer confidence

2) Estimate their coefficients using various estimation methods in static and dy-

namic techniques

3) Examine parameter heterogeneity at country level

The value added of this thesis concerns mostly the multi-country approach and

the methodology involved. We are using a so-called macro panel with 17 countries

and 52 observations in each. In contrast to micro panel data where parameter

homogeneity and cross section independence are usually assumed, when T is larger

than or of the same order of N, it is very likely that parameter heterogeneity

exists as noted by Pesaran and Smith (1995). The estimation of the traditional

fixed effect model in the presence of parameter heterogeneity leads to inconsistent

estimators. Recent literature provides several panel data models that accommodate

slope heterogeneity.

We proceed as follows:

First off, we describe the origins of the concept of consumer sentiment, its use and

significance and proceed to describe how the concept has been measured. Within
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this framework, there will also be a brief literature survey on the information

content of consumer confidence. This will be followed with a section in which

our data sets will be described, including the reasoning behind the selection of

determinants of consumer confidence. In this section, we also argue why slope

heterogeneity is important in our our case.

In the next part, we describe the the methodology used. We introduce two different

models for both static and dynamic specifications. Each will be estimated by three

differend methods. Within this framework, the results will also be presented and

described.

For the static specification, we will apply Pesaran and Smith’s (1995) Mean Group

(MG) estimator, which allows for heterogeneous slope coefficients. Next, we apply

Pesaran’s Common Correlated Effects Mean Group (CCE) estimator which also

corrects for possible correlations across countries due to common shocks. The

third estimation method is Eberhart and Teal’s (2012) Augmented Mean Group

(AMG) estimator that also accounts for cross-section dependence.

We also specify a dynamic alternative in order to examine both the long- and

short-term effects of selected macroeconomic variables on consumer confidence.

The estimations are carried out by three different estimators: the Pooled Mean

Group (PMG), Mean Group (MG), and the Dynamic Fixed Effect (DFE). MG

allows for all coefficients to vary and be heterogeneous in the long-run and short-

run. It calls for estimating separate regressions for each country and calculating

the coefficients as unweighted means of the estimated coefficients for the individual

countries. With the PMG estimator, he short-run adjustment is allowed to be

4



country-specific, due to the widely different impact of the vulnerability to financial

crises and external shocks, stabilization policies, monetary policy and so on. We

also provide the results of the DFE estimator which further restricts the speed of

adjustment coefficient and the short-run coefficient to be equal. The validity of

the long run homogeneity restriction across countries is examined by the Hausman

test.

This will be followed by a conclusion.

2 Literature review

2.1 Background of consumer confidence research

Consumer confidence has become such a relevant part of economic dialogue that

many seem to think that there is a single agreed-upon definition of it. (Lavrakas,

2008). However, that is not the case due to the fact that the confidence of consumers

cannot be observed directly – only their behavior can be. Interest in consumer

confidence therefore equals interest in consumer behavior.

Consumer confidence index appeared on the economic scene almost by chance, as

part of a survey devised by George Katona and his associates at the University

of Michigan to investigate the determinants of the financial decisions of house-

holds. Katona´s efforts at the time focused on integrating economic psychology

and macroeconomic theory. His first research on consumer confidence was designed
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after World War II as a part of the post-war planning process. The main purpose

of the research at the time was to collect data on household assets and gain un-

derstanding of the role of the consumer in transition from the wartime period

(Lavrakas, 2008). However, Katona convinced the sponsor of the research that

only few people would be willing to respond to questions such as “How much do

you have on your savings account?” and suggested a set of more general and less

threatening survey questions to be asked first (Lavrakas, 2008). Long before the

rising popularity of behavioral economics, the questions were originally not thought

to be of further interest to economic researchers. However, the results of these at-

titudinal questions regarding consumers’ expectations were ultimately deemed as

interesting as results concerning consumers’ balance sheets.

Currently, the rationale for such attitudinal surveys is provided by the discipline of

behavioral and psychological economics. Nowadays, these indices are very popular,

being currently reported on in the media and commented by economic analysts.

This is essentially due to the fact that they are released very promptly and are the

only source of information on the evolution of the economy for some time. Three

main views on consumer sentiment have emerged in the literature (Throop, 1992).

The first view is that consumer confidence is mainly a measure of optimism or

pessimism about future economic conditions. This is in line with the animal spirits

view, which assumes that fluctuations in beliefs and consumption have causal effects

on economic activity. For instance Blanchard (1993) proposes that the cause of a

recession is a powerful negative consumption shock associated with an exogenous

shift in pessimism that has a causal effect on consumption.
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Another view is that the confidence measures mainly the uncertainty or risk asso-

ciated with the probability of financial distress at an individual level (i.e. severe

income loss or job loss). This probability is likely to be correlated to some extent

with current or expected economic conditions - an increase in probability of finan-

cial distress would therefore lead to individual household postponing expenditures

on consumer goods, mostly durables.

The third view – information view - suggests that sentiment is an important pre-

dictor of spending on discretionary items like consumer durables.

Katona suggests that the level of consumer expenditures is related to two factors.

The first one is related to objective financial resources - traditional economic fac-

tors, also called the consumers’ ability to buy. The second one is related to their

subjective perception of the world, or what Katona called consumers’ willingness

to buy. From today’s viewpoint, his argument was rather intuitive - if people feel

better off, they will spend more, while if they feel worse off, they will spend less.

This suggests that a household’s response to a change in income or wealth also

depends upon its attitudes at the time. Thus, consumer expenditures depend not

only on the ability to buy but also on willingness to buy.

Katona also argued that the attitudes that enter into consumer sentiment are more

than a simple reflection of the current state of the economy. Attitudes may be

influenced by political and economic events that are non-quantifiable. Therefore,

they are not necessarily related to current economic variables in any stable way.

The implication is that in times of crisis, even if negative shocks do not directly

affect their ability to buy, it might affect consumers’ willingness to buy. Koppl
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(1991) argues that Keynes uses the term animal spirits to express and explain ir-

rational behaviour. In this context, willingness to buy is an irrational component

of consumer confidence. Also, according to the economic theory, households are

assumed to react uniformly to changes in income or wealth at different points in

time. However, given limited time, knowledge and cognitive abilities, the use of

intuition can actually be rational, as argued by for example Sinclair and Ashkanasy

(2005). Moreover, while the differences in expectations might matter for individ-

ual households, these differences are assumed to cancel out for the whole economy.

However, if there is a systematic rather than random actor that has the power to

influence a great many people in the same direction and at the same time, the de-

viations can add up instead. An obvious factor that could produce such a suddent

and relatively uniform reactions is the appearance of new information through the

mass media. As a result, willingness to buy seems to be a vital determinant of con-

sumer spending, which would imply that, survey measures of consumer sentiment

could significantly contribute to forecasts of consumer spending.

2.2 Measuring consumer confidence

Consumer confidence is measured in numerous surveys by countries on all six conti-

nents. The resulting data is used in the construction of various consumer confidence

indicators and have shown to be useful both as a barometer of countries’ economic

health and as a forecasting tool.

An increase in a consumer confidence index indicates growing economy and there-

fore higher future consumption. Conversely, a decrease in confidence implies slow-

8



ing economic growth and lower consumption. The main idea behind this impli-

cation is that the more confident people feel about the economy, their jobs and

incomes, the more likely they are to spend money. Declining consumer confidence

is therefore taken as a sign of slowing economic growth.

The oldest survey on consumer confidence - the ICS of University of Michigan is

based on the responses to five questions. Among these questions used to compile

the index, there are two major components: the first one is shows respondents’

assessment of current economic conditions; the other one focuses on expectations

about the future.

Similarly, the Gallup survey averages the responses to five questions given by

consumers on topics regarding “general economic conditions”, their “household

finances”, the expectations of change in these variables over the next year and

about whether “it is a good time to make a major purchase” (Acemoglu and Scott,

1994).

2.3 Usefulness and information content of consumer confi-

dence

2.3.1 Predictive power of consumer confidence index

Overall, a consumer condence indicator can be used as a measure of optimism with

regards to the future economic outlook. The detailed construction of consumer

confidence indices will be addressed in a later part of this thesis as the exact
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information entailed in the individual indices is subject to the methodology with

which they are carried out and therefore depend on the specific survey. In general,

they address a variety of approaches to defining economic optimism. In general,

the individual household’s economic outlook is positively correlated with the future

spending and investing of the said household. The line of thought is this: if the

households are pessimistic about the future economic situation, they would rather

save which leads to them putting off spending and investing at the expense of

spending, and thus causing a fall in GDP. Based on this line of thought, it is clear

why many studies examine how consumer confidence relates to the economy.

Regarding prediction of consumption, consumer spending depends on both their

ability and willingness to buy. By spending, Katona meant discretionary purchases;

by ability, h meant consumers‘ current income and by willingness, he meant con-

sumers‘ assessment of their future income prospects (Curtin, 2007). Many studies

seem to find a significant statistical relationship between confidence measures and

economic variables, concerning both present and future. More specifically, the con-

sumer confidence indices might help to predict the evolution of economic activity

(see for example Golinelli and Parigi, 2004). Consumer confidence indices have

been found to be leading indicators of expenditures on both consumer durables

(i.e. Throop, 1992) and non-durables (i.e. Easaw, Garratt and Heravi, 2005).

Adams (1965) identified consumer confidence as a leading indicator of expenditure

on household goods and motor vehicles and Allenby et al. (1996) found a link

between consumer confidence and spending on fashion merchandise. Moreover,

consumer confidence measures have been found to be able to forecast recession

periods (Batchelor and Dua, 1998) and changes of attitudes (Chauvet and Guo,
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2003).

Some authors stress the ability of confidence indicators in predicting periods of

strong economic fluctuations which are usually associate with higher volatility of

consumer confidence. In particular, some authors have found that its forecasting

power tends to be completely offset by other indicators during ordinary times,

while it increases notably in the presence of economic crisis. The US consumer

sentiment index has generally been found to lead the U.S. business cycle. These

results suggest that significant fluctuations in confidence could be useful indicators

of consumption.

Turning to specific studies, Dées and Brinca (2011) use consumer confidence data

for the United States and the Euro area and show that confidence indicator can be

a good predictor of household consumption even after controlling for information

in economic fundamentals. In particular, they suggest that the contribution of con-

fidence in explaining consumption expenditures increases when household survey

indicators feature large changes, which could mean that confidence indicators can

have increased predictive power under circumstances of strong fluctuations in the

economy.

Moreover, many authors find that consumer confidence can reduce forecast er-

rors made by models using traditional economic variables, In particular, they find

that the inclusion of the consumer confidence index improves the forecasts of real

consumption. This conclusion has been reached in studies using various sets of

consumer confidence indices. For example Wilcox (2007) shows this for the US

data and Kwan and Cotsomitis (2006) for Canadian data. These results seems to
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hold for certain European countries as well. On the other hand, Smith (2009) uses

the UK data to find that including consumer sentiment in a VAR model to predict

consumer expenditures does not seem to improve its forecast accuracy.

However, the usefulness of the consumer sentiment index to forecast or explain the

economy in general and consumer behavior in particular has often been challenged.

In the second half of the fifties, the Board of Governors of the Federal Reserve

System appointed a committee whose role was to evaluate the role of the consumer

surveys in anticipating consumer behaviour. However, the broad outcome of the

resulting committee report was that consumer surveys were not useful (Board of

Governors, 1955). The subsequent work by Tobin (1959) supported the conclusion

of the Board of Governor‘s report. The takeawaz seems to be that from a theoretical

point of view, given the rational expectations hypothesis, it can be surmised that

consumer sentiment indices are not supposed to have additional information if they

are based on expected macroeconomic variables.

2.3.2 Information content of CCI

While much of the existing research using consumer confidence focuses on its pre-

dictive power, the literature has also been concerned on whether the confidence

indicators contain any information beyond economic fundamentals. There is no

consensus as to what information the index actually confers. The evidence on the

relevance of consumer confidence in addition to the information contained in other

economic indicators is mixed (Ludvigson, 2004). In general, the usefulness of a

construct lies in its ability to convey something new, that is, to provide informa-
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tion that could not be gained from other sources. Therefore, in case of consumer

confidence index, it should both provide information independent of economic con-

ditions and predict the behavior of consumers in the marketplace (Kellstedt, 2012).

According to the information view, the relationship between consumer confidence

and the economic activity occurs because confidence measures contain fundamen-

tal information about the state of the economy. For example, Cochrane (1994)

proposes that changes in consumption are a proxy for the news that consumers

receive about future productivity that does not otherwise show up in econometri-

cians’ information sets. Ludvigson (2004) examines whether the confidence indices

contain any new information compared to the standard set of baseline economic

indicators. He uses a model which includes lagged values of the dependent variable,

labor income growth, real stock price and 3M Treasury bill rate.

Katona argued that the attitudes that enter into consumer sentiment are not nec-

essarily related to current economic variables in a stable way. Income and asset

assessments determine ability to buy, however, the willingness is determined by

consumers’ assessments of future income. Willingness may therefore also be also

influenced by political and economic events that are non - quantifiable. Also, simi-

lar economic or financial developments may be perceived differently under different

circumstances. Particularly at turning points, consumer willingness to buy may be

an important and unpredictable independent factor determining spending. If so,

survey measures of consumer sentiment could contribute importantly to both fore-

casts of consumer spending and an understanding of consumer behavior (Throop,

1992).
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When one considers the thought process from which the subjective evaluation of

consumer confidence stems from, one can assert that households face a continuous

flow of information of varied relevance which they attempt to evaluate in order

to be able to assess the future economic situation. For example, individual adult

household members can feel more confident when they are under the impression

that when the probability of losing their job is low or if they can assess with a certain

degree of certainty whether their wages or their wealth will rise or fall in the near

future. From this perspective, confidence can be viewed as a result of the evaluation

of the information flow to each individual. In case the households evaluate the

incoming information to be positive, they conclude that they feel optimistic about

future economic situation and report higher consumer confidence and vice versa.

Still, if this evaluation could be completely captured by objective values, it would

be a simple calculation rather than evaluation. However, for various reasions,

individuals find it difficult to objectively assess the future economic situation and

engage with information like animal spirits. In this context, we can approach

consumer confidence as a value expressing both objective economic values and the

so-called animal spirits.

The issue of what is captured by consumer confidence measures should be resolved

by an analysis of factors which have been found to determine it (Lahiri and Zhao,

2011). More specifically, the concern is whether confidence can be explained by

current and past values of variables such as income, unemployment, inflation or

consumption or, in other way, whether confidence measures have any statistical

significance in predicting economic outcomes once information from other sources

is accounted for (Throop, 1992).
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Most studies determining whether consumer confidence conveys any additional in-

formation in comparison to traditional macroeconomic variables often obtained

rather contradictory results. Some studies have shown that these consumer confi-

dence measures have their role as explanatory variables in the consumption func-

tion, however, there are also studies which concluded that the information value of

them is nothing more than a synthesis of macroeconomic indicators. In this sec-

tion, we are going to look at both sides of the argument. As we mentioned in the

previous section, there are several studies that suggest that consumer sentiment

has predictive power not possessed by other indicators (i.e. Eppright et al, 1998).

On the other hand, some studies pose the opposite view. They have either at-

tempted to demonstrate that the information conveyed by consumer confidence

indices can also be gained by using non-attitudinal economic indicators or that

its inclusion does not markedly improve the models predicting consumer spending.

Economists such as Garner (1991) argue that the consumer confidence index has

no predictive power and only reflects current circumstances of consumers’ lives.

Also Kellstedt, Linn and Hannah (2012) argue that the benefit of usage of mea-

sures of consumer confidence as either refective or predictive measures of consumer

behavior is far from clear. Even though the survey results are widely anticipated

and are considered to correlate with future level of spending, Cohen (1995) argues

that those surveys are “more like mirrors rather than crystal balls". Moreover,

Morin (1992) reports that individual components of confidence such as evaluations

of personal versus national economic conditions can sometimes move in opposite

directions and therefore send contradictory message.
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The concern is whether confidence can be explained by variables such as income,

unemployment, inflation or consumption or whether it has any statistical signif-

icance in predicting economic outcomes once information from other sources is

considered. The first study to show the existence of a relationship between objec-

tive variables and consumer confidence index in the USA was the one by Mishkin

et al. (1978). He analysed data for years 1954 to 1976. His theoretical framework

snands on the so called liquidity hypothesis. According to the hypothesis, financial

distress is mostly caused by the change in value of household financial assets. If

their value is falling, the probability of financial distress increases which causes a

decrease in the level of optimism held by households. According to this hypothesis,

one can model consumer confidence using objective macroeconomic variables as

explanatory variables. Other studies followed Mishkin et al. (1978) and employed

his methodology to model consumer confidence. Most of them was done using

US data. For example Otoo (1999) finds a positive influence of rising stock prices

onconsumer confidence index. Praet and Vuchelen (1989) use German, Italy, UK

and France data to analyze the effect of interest rates and oil and stock prices on

consumer confidence index. They find that increase in oil prices and interest rates

reduce and raise of stock prices increases CCI. Lee and Lee (2002) use Taiwanese

data to demonstrate that a reduction in household wealth influences consumer

confidence in a negative way.

Gardner (1981) managed to explain consumer confidence by general economic indi-

cators, Mishkin et al. (1978) used financial assets and liabilities and other authors

used political events (Vuchelen, 2004). Vuchelen (2004) also shows that “a few

well-chosen variables” explain sentiment of Belgian consumers quite well. Al-Eyd
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et al. (2008) use data across five major OECD countries to show that the effect of

consumer confidence on consumption is weak once other determinants of consump-

tion are taken into account. Claveria et al. (2007) shows that even though survey

indicators provide useful information for improving forecasts of many euro area

macroeconomic variables, such improvements are significant in a limited number

of cases.

3 Empirical part

3.1 Introduction

In this part of thesis, we would like to analyze which variables are driving the

confidence index. Based on the existing literature, we will try to identify the

main variables that might be potential determinants the consumer confidence and

analyze the relationship between them and the confidence index.

The dependent variable is the consumer confidence indicator (CCI) for selected

member countries of the EU. The reason for our choice of dependent variable is

twofold. First off, the data has not been subjected to as intense a scrutiny as

the data collected in the U.S. More importantly, the structure of the data allows

us to not only examine the potential drivers but also how consumer confidence

determinants vary across countries.

We will analyze the relationship between the confidence index and several economic

variables, over the period ranging from year 2002 to 2014. Regarding the explana-
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tory variables, they can be arranged in two groups - those that relate to general

economic conditions and those that relate to subjective consumer attitudes. All

variables are based on publicly available data. We will consider a common set of

variables for all selected countries. This enables us to compare the effect of the

selected determinants for all countries chosen.

3.2 Data

3.2.1 Dependent variable - EU consumer confidence indicator

Consumer confidence indicators used in this thesis are taken from the economic

sentiment indicator (ESI) survey of the European Comission that conducts them

for different sectors of the economies in the EU and in the applicant countries.

According to the official description, these surveys allow comparisons among dif-

ferent countries’ business cycles and can be therefore used as a tool for monitoring

the developments in the EU and in applicant countries. They are addressed to

industry, services, retail trade and building and investment sectors representatives,

as well as to consumers.

The ESI surveys are conducted at national level by partner institutions according to

a common methodology that consists of harmonized questionnaires and a common

timetable. The sample size for each survey varies across countries according to the

heterogeneity of their economies and the population size.

Answers obtained from the ESI surveys are aggregated in the form of so-called

balances that are constructed as the difference between the percentages of respon-
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dents giving positive and negative replies. The balance series are then used to build

composite indicators. First, for each surveyed sector, the confidence indicators are

calculated as arithmetic means of answers to selected questions closely related to

the variable of interest.

In this thesis, we are going to consider only one of the parts of the survey –

the consumer confidence indicator (CCI). The purpose of the consumer survey is

twofold: to collect information on households’ spending and savings intentions,

and to assess their perception of the factors that influence their decisions. The

questions are organized around four topics: the households’ financial situation, the

general economic situation, savings and intentions with regard to major purchases.

In order to make a random sample more efficient, some institutes use strati-

fied random sampling that involves separating the population into numerous sub-

populations without overlap and with similar variance. Stratification is applied

according to a set of various criteria such as sex, age, education, income and occu-

pation.

The survey is mainly qualitative and contains 12 monthly questions (1-12) and 3

quarterly questions (13-15) regarding: 2

1. Monthly Financial situation, past 12 months

2. Purchase of a car, next 12 months

3. Financial situation, next 12 months
2Survey information can be found on the website of European Commission.

http://ec.europa.eu/economy_finance/db_indicators/surveys/documents/bcs_user_guide_en.pdf
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4. Purchase of a house, next 12 months

5. General economic situation, past 12 months

6. Home improvements, next 12 months

7. General economic situation, next 12 months

8. Consumer prices, past 12 months

9. Consumer prices, next 12 months

10. Unemployment, next 12 months

11. Major purchases of durable consumer goods, current environment

12. Major purchases intentions, next 12 months

13. Savings, current environment

14. Savings intentions, next 12 months

15. Capacity to save

All questions have equal weight. Aggregate balances are calculated for each ques-

tion. Balances are the difference between positive and negative answers, measured

as percentage points of total answers. Resulting balances range between two ex-

treme values - from -100 in case all respondents choose the most negative option

to +100 in case of all respondents choosing the most positive option. After the

balances per question are calculated, they are seasonally adjusted.
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Our main variable of interest is the consumer confidence index (CCI) for EU coun-

tries. We obtained the monthly consumer confidence data from the website of the

European Commission.

Regarding possible measurement issues, Dominitz and Manski (2004) show that

consumer sentiment index might suffer from measurement errors due to the am-

biguity of survey questions and their qualitative rather than quantitative nature.

However, we are going to follow the assumption of other papers published in this

field and assume that consumer confidence index derived from a consumer survey

is a good proxy for household confidence.

3.2.2 Explanatory variables

Now, we try to identify the objective variables that could be driving the consumer

confidence. The list of the variables to be modeled has been defined mostly on the

basis of other empirical analyses.

Here we follow mainly the reasoning of the likes of Lopez and Durre (2003) who ex-

plain Dutch consumer confidence index by unemployment rate, growth real income,

growth real private consumption, inflation, inflation perception, growth in house

prices, yield spread and German stock index and Neisingh and Stokman (2013)

who model consumer confidence in the UK using unemployment rate, interest rate,

earnings index, tax and price index and FTSE all-share index. Celik, Aslanoglu

and Uzun (2010) use panel data analysis for six emerging economies, Brazil, China,

Mexico, Poland, South Africa and Turkey. They model consumer confidence index

(CCI) as a function of industrial production index and the stock exchange index.
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Following the abovementioned authors, we have included macroeconomic and fi-

nancial variables that can be to the business cycle and also those that are linked

to household income and wealth. In the next section, we also argue that some of

the variables can also act as a proxy for economic optimism. These are variables

related to unemployment, interest rates, income, price level and stock markets. All

our variables are measured at quarterly frequency and can be downloaded from the

OECD website.

More specifically, besides the CSI our information set includes the following vari-

ables measured at quarterly frequency:

GDP GDP is viewed as a likely influence on the consumer’s perception of his

personal financial situation and expectations. GDP or its variation is broadly

used as an explanatory variable by a majority of the studies examining consumer

confidence determinants. We argue that the positive effect on consumer confident

stems from the fact that for consumers, it is a general proxy for improved economic

conditions. It is widely observed and reported in news. We use quarterly GDP

growth from OECD database.

Unemployment Business fluctuations impact most directly on most consumers

by way of unemployment. In general, higher unemployment level means lower job

security, which is is likely to be a primary consideration in the formation of con-

sumer attitudes. Adams and Green (1965) argue that the consumer is likely to

be sensitive to prevailing employment conditions. An individual can note these
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conditions directly; for example, in the availability of overtime or in the frequency

of layoffs or of hiring at his place of employment. Christopher (2011) analyses the

US consumer confidence and finds that 10% increase in the unemployment rate

places downward pressure of 1.18% on consumer confidence. He explains this by

the prominence and importance the media places on the unemployment rate and its

monthly update. Therefore, we expect a negative relationship between unemploy-

ment rate and consumer confidence. In our model, unemployment corresponds to

the seasonally adjusted values of the unemployment rate from the OECD database.

Inflation Neisingh and Stokman (2013) use expected inflation on top of actual

inflation. Inflation in consumer prices tends to affect consumer sentiment adversely

because it is usually associated with greater uncertainty. Our expectations on

the coefficients of inflation are negative. In our analysis, inflation corresponds to

the growth rate of the consumer prices index. The values are also quarterly and

downloaded from the OECD database.

Interest rates Higher interest rates have various economic effects: it increases

the cost of borrowing and mortgage interest payments. It also brings about in-

creased incentive to save rather than spend. Moreover, a rise in interest rates

discourages investment; it makes firms and consumers less willing to take out risky

investments and purchases. Durre and Lopez (2003) differentiate between short

term and long term rates in their analysis and use both to explain CCI. Berry

and Davey (2004) use long term interest rates. Neisingh and Stokman (2013) use

spread of the long and short-term interest rate. We use short term interest rates
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in our analysis..

Stock market index The casual link between consumer confidence in the USA

and the stock market has been well documented. For instance, Ng (1992) under-

lines two possible reasons for a depression caused by a share market crash, one is

the reduction in aggregate demand and the other is the sudden fall in consumer

confidence. The reverse casualty is mostly linked to traditional wealth effect -

higher stock prices mean higher wealth and therefore higher consumer confidence.

Christopher (2011) analyses the impact of S&P growth rate on US CCI and con-

cludes that when the stock market is performing well, there is a positive impact

on the household’s net worth. However, as argued by Poterba (2000), at first

glance, the effect of stock market on consumer confidence should be negligible,

since for most households have no or very limited holdings of stocks and therefore

any changes in stock prices should have modest wealth effects. Lopez and Durré

(2003) assert that even if 32% of the total households net worth were owned in

equities in the dispersion of this ownership across households is quite large as re-

ported. The top 1% of equity holders accounts for roughly 50% of total households

holdings of equities. Another study for US by Fisher and Statman (2003) examines

the relationship between S&P 500 Index returns and the components of Michigan

Consumer Sentiment Index. Otoo (1999) finds that causality between stock price

index and consumer sentiment runs from the former to the latter and notes that de-

clining stock prices reduce consumer confidence because people experience a loss of

wealth and also expect that their income would decline since they see the negative

movements in stock prices as a leading indicator for the future declines in income.
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Another study for US by Fisher and Statman (2003) examines the relationship

between S&P 500 Index returns and the components of Michigan Consumer Sen-

timent Index. They obtain a negative relationship between the current level of

confidence and the future stock returns.

We rationalize the use of the stock market prices by consumers considering it to be

a proxy of future economic conditions. Stock market indices figure prominently in

news report and consumer confidence might reflect the stock market fluctuations as

higher stock prices may be interpreted by consumers as a sign of favorable future

economic conditions. Tthe prices of stocks might be considered to be a leading

indicator of productivity in the economy. Stock prices may therefore influence the

behavior of all consumers, regardless of whether they have a direct stake in the

stock market. The wealth effect is likely to be even less important in continental

Europe than in the US, because in Europe fewer households invest in stocks and

even the ones who do invest a smaller share of their wealth (Jansen and Nahuis,

2002). Despite weak proportion of stocks holdings among EU households, stock

market fluctuations have also been shown to have explanatory power in the evolu-

tion of consumer confidence in EU. Jansen and Nahuis (2002) study the short-run

relationship between stock market returns and consumer confidence in 11 Euro-

pean countries in years 1986–2001 and find that Germany is the sole country for

which developments in sentiment and stock prices appear to be disconnected. The

UK features the highest correlation between stock prices and sentiment, which may

be attributable to the fact that stock ownership is much more widespread in the

UK than in continental Europe (Boone et al., 1998). We use share price index as

defined by OECD.
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3.2.3 Data description

Even though the CCI is tracked monthly, our explanatory variables of interest are

mostly not, which is why we use quarterly data points. In case of CCI, which

is tracked monthly, we calculated the quarterly data as arithmetic averages. Our

focus involves several data limitations. The most severe one stems from the different

length of time series of individual countries. The original CCI is available for 28

countries, however, for many of them, the required explanatory variables were

unavailable. At the same time, we have tried to include as many countries as

possible, since MG and PMG estimators for small number of countries are likely

to produce results which are not robust. Even though the survey itself dates much

further back, the time dimension is constrained by that of the country with the

shortest available series. As a result, we have chosen year 2002 as a starting point

for our analysis, since several of countries are tracked only from this year. We have

therefore excluded countries whose CCI was not tracked before 2002 and those for

which we do not have a complete set of explanatory variables. Still, the resulting

panel was slightly unbalanced. However, the number of missing data is negligible,

mostly due to: missing observations for Hungarian stock index. While the number

of missing data is rather negligible, running panel unit root tests requires a strongly

balanced panel, so made an attempt to fill these gaps via linear extrapolation .

The resulting panel is strongly balanced. Taking into account the availability of

explanatory variables, we have included 17 of EU countries, namely Austria (AU),

Belgium (BE), Czech Republic (CR), Denmark (DK), Finland (FI), France (FR),

Germany (DE), Hungary (HU), Italy (IT), Portugal (PO), Slovakia (SK), Slovenia
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Obs Mean Std. Dev. Min Max
Consumer confidence index 884 -11.70 16.58 -66.07 26.73

Unemployment rate 884 8.62 3.91 3.2 26.2
Short-term interest rates 884 2.61 2.11 0 12.47

Stock price index 884 101.40 32.70 30.93 283.91
GDP growth 884 0.38 .9979 -8.9 6.19
Inflation 884 0.96 0.09 0.65 1.12

Table 1: Descriptive statistics

(SL), Spain (SP), Sweden (SE), The Netherlands (NL), Poland (PL) and the United

Kingdom (UK).

Our data span from 2002 to 2014 and therefore result in 52 observations for each

of the 17 countries.

Table 1 provides the descriptive statistics for the variables used in our regressions.

Further country specific information is contained in Table 6 in Appendix.

Table 2 shows the correlation among selected variables. The correlations between

economic variables and confidence generally have the signs we might expect: posi-

tive for earnings and GDP growth, and negative for interest rates and changes in

unemployment. We note the ambiguous effect of interest rates on the confidence.

While the short-term interest rate does not seem to be highly correlated with the

consumer confidence the correlation for the long-term interest rate is significantly

higher.
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| CCI U SIR SP Y I

Consumer confidence 1.00
Unemployment -0.44 1.00

Short term interest rates -0.17 -0.05 1.00
Share price index 0.23 -0.16 -0.01 1.00
GDP growth 0.25 0.04 0.10 0.21 1.00
Inflation -0.04 0.09 -0.59 0.20 -0.27 1

Table 2: Correlations

3.2.4 Heterogeneity of parametres

In this section, we are going to argue for heterogeneous approach to consumer confi-

dence modelling and address the possible sources of this heterogeneity. As Golinelli

and Parigi (2003) emphasise, the relationship between consumer sentiment and

macroeconomic variables in individual countries might reflect the country-specific

characteristics. These can be related to specific events (such as the nature of sharp

recession in Italy and Japan), even including those events that occurred far in

the past (like the hyperinflation in Germany). The relationship between consumer

sentiment and macroeconomic variables is also likely to reflect characteristics of

the country’s economy, such as the degree of market competition, the flexibility

of the economy (especially the labour market) and the strength of political and

economic institutions (see Acemoglu et al., 2002). Lemmens, Croux and Dekimpe

(2007) consider the consumer confidence indicator in 14 European countries and

use spectral-based dynamic correlation to examine the overall cohesion across the

countries. They argue that Western European countries have a longstanding tra-

dition of unification in general and state that there are many factors which suggest

that the different member states could be treated as a single market. However,
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they also emphasise that European countries continue to differ considerably from

one another in terms of economy, laws and regulations and cultural identity. They

find the static correlation rather small but find higher homogeneity in two seg-

ments – Scandinavian (DK,FI,SW) and Midwest (AT, BE, GE, IE, NL, and UK)

countries, however, short-run fluctuations in consumer confidence are found to be

largely country specific. They conclude that homogeneity is inversely related to

the economic and cultural distance among the various member states. Accord-

ing to Lemmens, Croux and Dekimpe (2007), geographical, economic and cultural

distances are found to remain key drivers of market heterogeneity in Europe. Bij-

molt, Paas, and Vermunt (2004), for instance, find that European countries differ

considerably in financial product ownership and divide the European market into

seven segments based on this dimension. Regarding specific variables, Praet and

Vuchelen (1989) and Jennings and McGrath (1994) show that increases in the value

of the U.S. dollar affects consumer confidence in the U.S., Germany and France,

but not in the U.K. and Italy. For example, they find changes in the U.S. stock

market index to affect positively German confidence, but negatively sentiment in

the U.K. and to have no effect in France and Italy. In the context of our topic,

we hypothetize that consumer confidence indices respond differently to economic

events in different political and institutional contexts.
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3.3 Methodology

3.3.1 Introduction

As mentioned above, we have a data set with large N and T. Eberhardt (2012) says

that the analysis of macro panel data is still dominated by estimators developed for

micro datasets. Indeed, most of the empirical approaches on panel data analysis

are designed to for a big number of cross sections (large N) observed by very short

periods of time (small T). This kind of data estimation usually relies on fixed and

random effect estimators and instrumental variables.

However, in the recent years, panel data with large N and T began gaining more

prominence in research. The key contributor to this shift is the availability of

data of larger frequencies. Many cross-country panels are now large enough for

each country regression to be estimated separately. This type of panel data, which

Eberhardt (2012) calls macro panels, exhibits significant differences in comparison

to typical micro panel data with large N and small T. This is a relatively new

field of study: Theory starts in the early 1990s, and still, there are relatively

few studies in mainstream economics journals that use panel time-series methods.

Macro panels face different challenges than standard panel data models. One of

the main findings from the large N, large T literature is that the assumption of

common slope parameters is often inappropriate (Blackburne and Frank, 2007).

For instance, in contrast to micro panel data where parameter homogeneity and

cross section independence are usually assumed, Pesaran and Smith (1995) show

that in cross-country panel data the assumption of slope homogeneity will not hold
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due to economic and institutional differences among countries. This might lead to

inconsistency if fixed effects model is used. For example some authors (i.e. Pesaran

and Smith (1995)) proved that the estimation of the traditional fixed effects model

in the presence of parameter heterogeneity leads to inconsistent estimators.

Therefore, in order to investigate the relationship between consumer confidence

index and selected objective variables, we would like to use a methodology that

estimates panels with a large number of groups and number of time-series observa-

tions which will allow for the heterogeneity effect among the countries. Our empir-

ical strategy is based on combining different estimation methods. Recent literature

has recently proposed different models to account for slope heterogeneity. We will

implement several estimators which will make different assumptions regarding the

underlying data-generating process and compare the results obtained from each of

them. In all models, an identical function linking CCI and selected determinants

is assumed for all countries. Distinction will also be made between static and dy-

namic models. First off, we use xtmg command in Stata. We will apply Pesaran

and Smith’s (1995) Mean Group (MG) estimator, which allows for heterogeneous

slope coefficients. Also, we apply Pesaran’s (2006) Common Correlated Effects

Mean Group (CCE) estimator which corrects for possible correlations across coun-

tries due to common shocks on top of allowing for heterogeneous slopes. Lastly,

we also use Eberhart and Teal’s (2012) Augmented Mean Group (AMG) estimator

that also accounts for cross-section dependence by including a “common dynamic

process” in the country regression. Secondly, we will use xtpmg command in Stata

for estimation of dynamic panels. We will report the results of MG estimator for

the dynamic specification. Moreover, we will apply PMG estimator proposed by

31



Pesaran, Shin, and Smith (1997) combines both pooling and averaging. We will

also report the results of dynamic fixed effect estimator. Where applicable, we will

report the averages of the coefficient of interest as well as coefficients for individual

countries.

3.3.2 Static specification

We first choose the traditional approach to modelling consumer confidence. To

make use of the panel data structure, we follow the setup of the empirical model

as presented by Eberhardt (2012). For i = 1,...,N and t = 1, ...,T let

yit = βitxit + u
it

(1)

xit = α2i + λift + γigt + e
it

(2)

where and xit and yitare observables, βit is the country-specific slope on the ob-

servable regressor, and uit = α1i + λift + ε
it
, it therefore contains the error term

ε
it
, and the unobservables in are made up of group fixed effects α1i capturing time-

invariant heterogeneity across groups and an unobserved common factor ft with

heterogeneous factor loadings λi which can capture time-variant heterogeneity and

cross-section dependence. In the setup, both factors ft and gtcan be nonlinear and

nonstationary. Moreover, the presence of ft induces endogeneity in the estimation

equation. e
it
and ε are assumed white noise. The model developed here includes
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only one covariate and one unobserved common factor in the estimation equation

of interest, however, the same principle extends to multiple covariates and factors.

All MG type estimators are based the same two-step methodology:

Step 1. Estimate N group-specific ordinary least-squares (OLS) regressions. For the

common correlated effects mean group (CCEMG) and the augmented mean group

(AMG) estimators, each empirical equation is simply augmented with additional

covariates

Step 2. Average the estimated coefficients across groups. We can skip this step to

obtain estimates for individual countries.

Mean group estimator Our starting point is to use a standard Mean Group

(MG) estimator. The MG estimator does not concern itself with cross-section

dependence and assumes away λift or models these unobservables with a linear

trend. Therefore, in Step 1, the equation above is estimated for each panel member

i, including an intercept to capture fixed effects and (optionally) a linear trend

to capture time-variant unobservables. In Step 2, the estimated coefficients are

averaged across panel members. Weights can be applied as well, but in the standard

implementation this is just the unweighted average. The estimator can be inefficient

in small country samples with outliers. According to Boyd and Smith (2002),

results for individual countries are unreliable, unless T is large. and are often

difficult to interpret, whereas panel averages establish a reliable mean estimate
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Common Correlated Effect Mean Group Estimator The focus of the esti-

mator is to obtain consistent estimates of the parameters related to the observable

variables. This method is similar to the MG estimator. Pesaran (2006) proposed

this estimator as it preserves consistency under slope heterogeneity and a range

of possible cross-correlations. More specifically, Common Correlated Effect Mean

Group (CCEMG) solves cross-section dependence, time-variant unobservables with

heterogeneous impact across panel members and issues with identification with

an augmentation of the group-specific regression equation which now includes the

cross-section averages of the yit and xit as additional regressors. Their combination

can account for the unobserved common factor ft. The relationship is estimated

separately for each of the panel members separately, so the heterogeneous factor

loading is also given by construction.Therefore, in Step 1 above, the cross-section

averages of the yit and xit for all observable variables in the model are computed

using the data for the entire panel and then added as explanatory variables in each

of the N regression equations. Step 2 remains the same as with MG estimator.

However, as Eberhardt (20120 emphasises, n empirical application, the estimated

coefficients as well as their average estimates are not interpretable in a meaningful

way and are merely present to blend out the biasing impact of the unobservable

common factor.

Augmented Mean Group Estimator Augmented Mean Group (AMG) was

developed as an alternative to the CCEMG estimator which treats the unobservable

common factor ft as a mere incovenience to be accounted for. However, in cross-

country production functions, unobservables represent common dynamic process
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Although Mean MG estimators account for parameter heterogeneity they are still

based on the assumption of cross sectional independence. If the assumption fails to

hold then the MG estimation procedure will lead to biased and inconsistent results.

To address this problem Eberhardt and Teal (2008) developed the AMG estimator

which takes into account both parameter heterogeneity and possible cross-sectional

dependence. The AMG estimator includes a “common dynamic process” extracted

from a pooled OLS regression of first differences which provides a panel-equivalent

average movement of the unobserved common factors. Common factors are those

factors that are time specific and common across provinces.

The AMG is obtained as follows:

Step 1. A pooled regression model augmented with time dummies is estimated by

first difference OLS. The coefficients on the differenced time dummies are collected.

The estimated parameters of these time dummies will represent the represent the

common dynamic process - an estimated cross-group average of the evolution of

unobservable TFP over time

Step 2. The CDP is then added to the group-specific regression model by either

subtracting it from the dependent variable or by including it in each of the N

regressions. Similarly to the MG case, each regression model includes an intercept

that captures time-invariant fixed effects.

Step 3. This step is similar to Step 2 above - the group-specific model parameters

are averaged across the panel.
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3.3.3 Static model and results

The basic econometric model to estimate consumer confidence with unemployment

rate (U), inflation rate (I), natural logarithm of GDP growth (LNY), stock price

index (SP) and short term interest rates (SIR) as determinants:

CCIit = αi + β1iUit + β2iIit + β3iLNYit + β4iSPit + β5iSIRit + εit (3)

where εit are the error terms and the subscripts i and t refer to country and quarter

respectively.

The homogeneity assumption would mean using an estimation technique which

specifically imposes the condition that β1i = β1, β2i = β2 etc and neglects the

possibility of country specific coefficients. This is a concern when we consider a

panel of EU countries, since traditional panel regression techniques can produce

misleading and inconsistent results if the panel data has heterogeneous coefficients.

Different approach is needed because the strict assumption of parameter homogene-

ity required for classical regression models is unlikely to hold. Slope heterogeneity

in the context of consumer confidence determinants means that the effect of ex-

planatory variables on consumer confidence varies over countries.We are going to

use Stata command xtmg that implements Mean Group, Augmented Mean Group

and Common Correlated Effect estimators. We are also going to report unweighted

values for individual countries. The latter two also allow for unobserved correlation

across countries. This is relevant for our analysis because of common European
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policies and cultural and economic similarities we are likely to have cross-sectional

dependence within our data.

Regression results In Table 3 we contrasts the estimated parameters from the

three regressions. Second and third columns report MG estimation results, the

next two report CCEMG results, and the final two show AMG results.

The CCEMG model provides the least insight on the determinants of consumer

confidence, since unemployment and GDP growth is the only variable significant

at the 5% level. On top of that, the CCEMG has a big drawback, as noted

by Eberhardt (2012), in that the estimated slope parameters of the regressors

and the averages do not have an easy interpretation. Contrasting the other two

models, it is observed that the MG model is more successful in identifying a higher

number of significant determinants than the AMG model. Unemployment, GDP

growth and inflation are significant under both Mean group and Augmented mean

group estimator and exhibit the expected signs. Share price index and short term

interest rates are only significant in the Mean group model. Higher unemployment

and inflation associated with lower consumer confidence while GDP growth and

stock price have positive coefficients. The estimated parameters of the significant

variables have similar magnitudes between these two models. Regardless of the

p-value, they all exhibit the expected signs. The results are, overall, in line with

the previous findings.

Individual regression results Now we turn to results for individual countries.

The full results are reported in Table 7 in Appendix.
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MG CCE AMG
Variable Coef. p-value Coef. p-value Coef. p-value

Unemployment -1.80 0.03 -2.14 0.02 -2.05 0.00
Short term interest rates -0.97 0.04 -0.82 0.40 -0.47 0.27

Share price index 0.15 0.00 0.04 0.49 0.05 0.12
GDP growth 3.26 0.00 1.17 0.01 1.01 0.02
Inflation -40.32 0.00 -111.57 0.06 -38.41 0.00
Constant 24.43 0.10 3.06 0.89 33.98 0.01

Table 3: MG, CCEMG and AMG estimation results

As above, we primarily focus on mean group estimator results.

The unemployment coefficient is significant in 11 of the 17 countries and exhibits

the expected negative coefficient in all countries except for Spain and Italy where

it is positive. The values are ranging from 1.72 (Italy) to -8.55 (Austria).

Even though the overall coefficient of short term interest rates in Table 3 is sig-

nificant, in the individual regresson, the short term interest rate is significant only

in 5 of the 17 countries which include Austria, Finland, Portugal, Slovakia, United

Kingdom. However, the sign of the coefficient varies among countries, ranging from

-3.98 (United Kingdom) to 3.55 (Slovakia). After excluding the main negative out-

liers, the overall coefficient is no longer negative. We therefore find that static MG

estimation in not completely robust as it is sensitive to the sample of countries cho-

sen and that in the presence of heterogeneity, conclusions based on cross-country

analysis can be unreliable. It is therefore inappropriate to draw policy implica-

tions from findings obtained from cross-country studies that treat heterogeneous

economies as homogeneous entities.

Interestingly, share price index coefficient is significant in 14 of the countries. Co-
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efficient is positive in all countries except for Hungary where it is negative (-0.18).

Any increase in stock price therefore generally leads to a similar response from

consumer confidence index in the countries concerned. This is in line with rea-

soning presented in the variable description as the effect cannot be explained by

wealth effect due to the low share ownership among households. Households in

the selected EU economies therefore show identical behaviour to US household

whereas the level of stock holdings is considerably lower. This is not surprising

as households will feel optimistic when they hear the news that the economy is

gaining momentum. The highest coefficient value is in the UK (0.29), which is in

line with previous studies, as also noted by Boone et al. (1998) who assert that

the UK features the highest correlation between stock prices and sentiment and

attributes it to the to the fact that stock ownership is much more widespread in

the UK than in continental Europe.

GDP growth coefficient is significant in all countries except for Denmark and Italy.

As expected, its coefficient is prevailingly positive. Out of the countries where it is

significant, it is mostly positive except for a single outlier value - Poland (-3.34).

Regarding the individual values, the highest coefficients is in Spain (11.48) and

Hungary (8.64).

Inflation coefficient is significant in Spain, Slovakia, Poland, Italy, France, Finland,

Denmark, Austria. It is mostly negative, however, interestingly, Slovakia is an

outlier with value of 97.61. The largest negative coefficient is in Poland (-108.99).
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3.3.4 Dynamic specification

We can also estimate the relationship between consumer confidence and selected

variables as an autoregressive distributed lag (ARDL) model which enables us to

calculate both short-run and long-run effects for our variables of interest with re-

spect to consumer confidence index. The model can be estimated as a homogenous

slope or heterogeneous slope model.

Here we follow the reasoning of Throop (1992) who uses error correction model to

examine determinants of consumer confidence in the USA. He further writes that

the equation for the levels of sentiment estimated by the traditional approach is

potentially "spurious," due to possible correlations caused by random time trends

and acknowledges that previously estimated models of consumer confidence gen-

erally hae highly serially correlated errors. In a model estimated by OLS, this is

an issue due to the absence of correction for serial correlation or the use of lagged

dependent variables.

First, we also introduce unit root tests to examine the stationarity of our variables.

Following the empirical setup of Blackburne and Frank (2007), we assume an au-

toregressive distributive lag (ARDL) (p, q1, . . . , qk) dynamic panel specification

of the following form. For i = 1,...,N and t = 1, ...,T let

yit =
p∑

j=1
λityi,t−j +

q∑
j=0
λ∗

itδ
′
ijXi,t−j + µi + εit (4)

where Xit is a k × 1 vector of explanatory variables; δit are the k × 1 coefficient
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vectors; λit are scalars; and µi is the group-specific effect.

T must be large enough so that the model can be fitted for each of the groups

separately. If the variables are, for example, I(1) and cointegrated, then the error

term is an I(0) process for all i. A principal feature of cointegrated variables is their

responsiveness to any deviation from long-run equilibrium. This feature implies an

error correction model in which the short-run dynamics of the variables in the

system are influenced by the deviation from equilibrium. Thus it is common to

reparameterize into the following error correction equation

∆yit = φi(yi,t−1 − θ
′
iXit) +

p−1∑
j=1
λ∗

ij∆yi,t−1 +
q−1∑
j=0

δ
′∗
ij ∆Xi,t−j + µi + εit (5)

where φi = −(1−
p∑

j=1
λ∗

ij)

θi =
q∑

j=0
δij/(1−

∑
k

λik)

λ∗
ij = −

p∑
m=j+1

λim for j = 1,2,...,p-1

and δ∗
ij = −

q∑
m=j+1

δim for j = 1,2,...,q-1

The parameter φi is the error-correcting speed of adjustment. If it is zero, there is

no evidence for a long-run relationship. This parameter is expected to be signifi-

cantly negative if the variables show a return to a long-run equilibrium. θ′
i contains

the long-run relationships between the variables.
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We can estimate the error correction equation with several different approaches.

The choice among these estimators faces a general trade-off between consistency

and efficiency.

Pooled Mean Group estimator The PMG is an intermediate approach com-

bining both pooling (DFE) and averaging (MG). Similarly to the MG estimator, it

allows the intercept, short-run coefficients, and error variances to differ, but con-

strains the long-run coefficients to be equal across groups, as is the case with the

DFE estimator, therefore in equation 5, θi = θ. Similarly to MG, the estimator also

generates consistent estimates of the mean of short-run coefficients across countries

by taking the simple average of individual country coefficients, provided that the

cross-sectional dimension is large.

PMG restricts the long-run slope coefficients to be the same across countries but

allows the short-run coefficients including the speed of adjustment and the regres-

sion intercept to be country specific. The PMG estimator also generates consistent

estimates of the mean of short-run coefficients across countries by taking the simple

average of individual country coefficients.. Briefly, the PMG estimator proceeds

as follows. First, the estimation of the long-run slope coefficients is done jointly

across countries through a maximum likelihood procedure. Secondly, the estima-

tion of short-run coefficients including the speed of adjustment, country-specific

intercepts, and country-specific error variances is done on a country basis. The

shortrun coefficients are allowed to be country-specific, due to the widely different

impact of external shocks, monetary policy etc.

42



Dynamic Fixed Effect On one extreme is a dynamic fixed-effects (DFE) es-

timation approach which assumes coefficient homogeneity and restricts all slope

coefficients to be equal across countries but allows for different country intercepts.

However, if the slope coefficients are heterogeneous, the DFE estimation produces

inconsistent and potentially misleading results. The validity of the DFE therefore

depends critically on the assumption of common convergence parameters which im-

plies, on its turn, a certain degree of homogeneity among the units of the sample.

However, we assume that the countries are not homogenous. Therefore, DFE esti-

mators do not appear suitable for implementation in this setting. Still, we include

it for comparision purposes.

Mean group estimator On the opposite extreme of DFE estimator is the mean

group (MG) estimator, in which the model is fitted separately for each group. As

we already described in the previous section, the coefficients are averaged. MG

estimates independent error-correction equations for each of the countries without

imposing homogeneity restrictions on the long-run coefficients, but rather computes

their mean. It is the least restrictive of the 3 estimators in this section as it

allows the intercept, short-run and long run coefficients and error variances to

differ accross countries.

Consistency and efficiency issues There are several requirements for the va-

lidity, consistency and efficiency of this methodology. The existence of a long-

run relationship among the variables of interest requires the coefficient on the

error–correction term to be negative and not lower than -2. Also, the resulting
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residual of the error-correction model be serially uncorrelated and the explanatory

variables can be treated as exogenous which can be fulfilled by including the ARDL

(p,q) in errorcorrection form.

Estimators that impose cross-country constraints dominate the heterogeneous es-

timators in terms of efficiency in case the restrictions are valid. If they are false,

however, the restricted estimators are inconsistent. In particular, imposing invalid

parameter homogeneity in dynamic models typically leads to downwardbiased es-

timates of the speed of adjustment. If the long-run homogeneity restrictions are

indeed true, the PMG estimator would yield consistent and more efficient estimates

in comparison to the MG estimator (Pesaran et al., 1999). If the true model is

heterogeneous, instead, the PMG estimates would be inconsistent. On the other

side, the MG estimates would be consistent in either case.

3.3.5 Unit root tests

Before turning to the estimation, we check for stationary by running a set of unit

root tests.Since our dataset includes time period which is fairly long (52 quar-

ters), it is very likely that the macroeconomic variables will follow a unit root

process (Nelson and Plosser, 1982). In general, macroeconomic variables are often

characterized by “random walk”, which makes them nonstationary. We check for

non-stationarity by employing selected panel unit root tests that have been applied

in various fields of economic research. Panel data unit root tests have been gain-

ing an increasingly important role. Time-series unit root tests generally have low

power in small sample sizes. In order to increase the power of unit root tests, a
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solution is to increase the number of observations by including information relating

to different countries. Therefore, the use of panel data allows to solve the issue by

increasing the number of observations. As noted by Baltagi and Kao (2000), the

econometrics of nonstationary panel data aims to combine the advantages of the

method of dealing with nonstationary data from the time series and the increased

data and power from the cross-sections. In our application, the main difference

between unit root tests in time series data and panel data concerns the issue of

heterogeneity. If countries used in the analysis are characterized by different dy-

namics, panel unit root tests must take this into account, even if tests based on

pooled estimates of the autoregressive parameters could be consistent against a

heterogeneous alternative (Moon and Perron, 2004).

According to whether unit root tests allow for potential correlations across residuals

of panel units, two generations of tests can be distinguished. The first generation

of panel unit root tests is based on the cross-sectional independence assumption

and includes the contributions of Levin and Lin. First panel generation unit root

tests typically test whether the examined countries followed the same unit root

process. The null hypothesis is that all country series are non-stationary, while

the alternative hypothesis was stationarity in all country series. These are however

restrictive due to the assumption of homogeneity of parametres. However, in the

recent years, several new methods were developed.

Potential problem might be caused by the fact that our consumer sentiment series

are by construction bounded and lie in between -100 and +100. Cavaliere and Xu

(2013) suggest that conventional unit root tests are potentially unreliable in the

45



presence of bounds, since they tend to over-reject the null hypothesis of a unit root.

However, Durre and Lopez (2003) say that if the bounds are sufficiently far away,

conventional unit root tests behave according to the standard asymptotic theory.

In our case, the minimum value is -66 and the maximum value +27, justifying the

use of standard panel unit root tests.

Test description

Levin and Lin (LL) The LL test is basically a generalisation of the standard

Dickey Fuller test. It allows the intercepts, the time trends, the residual variances

and the higher-order autocorrelation patterns to vary across countries. It requires

independently generated time series and balanced panel. The test is performed

under the null hypothesis that the time series are non-stationary against the alter-

native hypothesis that all series in the panel are stationary. To explain formally,

let us assume a model with individual effects and no time trend. LL considers a

model in which the coefficient of the lagged dependent variable is restricted to be

homogenous across all units of the panel:

∆yi,t = αi + ρyi,t−1 + +
pi∑

s=1
βi,z∆yi,t−z + ε

i,t
(6)

for i = 1,..., N and t=1, ..., T. The error terms are assumed to be independent

accross the units of the sample. LL tests the null hypothesis H0 : ρ = 0 against

the alternative hypothesis H1 : ρ = ρi < 0 for all i = 1,...,N. However, the major

limitation of this test is that it is too restrictive since it implicitly imposes that the
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first-order autoregressive parameters are identical across the panel. As pointed out

by Maddala and Wu (1999) in their comparative study of unit root tests with panel

data in which they describe several panel unit root tests allowing for heterogeneity,

thie limitation of this test is too strong to be held in any interesting empirical cases.

Im, Pesaran and Shin (IPS) The second test based on the cross-sectional

independence assumption presented in this study is the IPC test. The major weak-

ness of the LL test is its alternative hypothesis which is too restrictive for practical

purposes. IPS relaxes the assumption that all individual series have a common au-

tocorrelation coefficient by assuming under the alternative hypothesis at least one,

but not necessarily all of the series is stationary. This test allows for heterogeneity

under the alternative hypothesis. Other important feature of the IPS approach,

as opposed to LL, is that instead of pooling the data, separate unit root tests are

performed on the N time series of the same length. Therefore, the equivalent to

the equation 6 is:

∆yi,t = αi + ρiyi,t−1 + +
pi∑

s=1
βi,z∆yi,t−z + ε

i,t
(7)

The null hypothesis is H0 : ρi = 0, while the alternative hypothesis allows for some

but not all of the individual series to have unit roots: H1 : ρi < 0 for i=1,...,N1and

ρ1 = 0 for i = N1+1,...N for 0 < N1 ≤ N . IPS does not pool the data but uses

separate unit root tests for the N cross-sections which is based on the Dickey-Fuller

statistics averaged accross groups.
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Results of unit root tests Prior to the analysis itself, panel root tests are

required to determine the order of integration of the variables. We calculate results

of both LLC and IPS, however, we focus on results from the unit root test proposed

by Im, Pesaran and Shin (2003). IPS is less restrictive and more suitable compared

to unit root tests developed by Levin, Lin and Chu (2002). IPS provides a solution

to Levin and Lin’s serial correlation problem by assuming heterogeneity between

units in a dynamic panel framework.

Resulting p-values are reported in Table 4. Based on IPS, we do no reject the null

hypothesis that CCI is non-stationary at 5% level of significance. This is supported

by results from results from other studies, i.e. by Neisingh and Stokman (2013)

who conclude that in most European countries, consumer confidence series are

non-stationary, German confidence being the main exception.

The results broadly support the unit root hypothesis for most explanatory variables

over our sample period. The null hypothesis that all panels contain unit roots has

been rejected only for GDP growth. Moreover, we see that all variables are station-

ary in first differences as IPS tests rejects the null hypothesis of non-stationarity

These results strongly indicate that the variables in level are non-stationary and

stationary in first differences. Thus we can conclude that panel variables are inte-

grated of order one, except for GDP growth which is integrated of order 0.
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IPS
H0: All panels contain unit root, H1 :Some panels are stationary

CCI 0.07
U 1.00
SIR 0.93
SP 0.86
LNY 0.00
I 1.00

∆CCI 0.00
∆U 0.00

∆SIR 0.00
∆SP 0.00

∆LNY 0.00
∆I 0.00

Table 4: Unit root test results

3.3.6 Dynamic model and results

An appropriate modification of the ARDL model is to correct for the interference

of endogeneity and the residual serial correlation on the long-run coefficients (Pe-

saran, 1997). First off, we write the ARDL model. In this application we take

the maximum lag as being one, thus estimating ARDL(1,1,1,1,1,1) dynamic panel

specification:

CCIit = µi + α1iCCIit−1 + β1iUit + β2iUit−1 + β3iIit + β4iIit−1 + β5iLNYit +

+β6iLNYit−1 + β7iSPit + β8iSPit−1 + β9iSIRit + β10iSIRit−1 + (8)

+β11iHEit + β12iHEit−1 + εit
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Last quarter’s value of the index of consumer sentiment CCIit−1 is included to

capture two types of lags. First, the impact of adverse economic conditions. Lovell

(1975) argues that the effect of economic conditions upon a consumer’s morale

is likely to be stronger the longer those conditions have persisted. Second, loss

of consumer confidence is contagious, and a larger proportion of consumers may

"catch" it, possibly by reading about last quarter’s index of consumer sentiment

in the newspaper. These effects, if they exist, can be captured by the inclusion of

lagged CCI.

The error term is assumed to be independently distributed across t and i, but the

variances may be heterogeneous across countries. Moreover, it is also assumed that

the error term is independent of all the other variables in equation, an assumption

that can be invalidated if other important determinants of consumer confidence are

omitted from the empirical specification

We can rewrite equation 8 as an error correction reparameterization in order to

take into account possible long-run relationship among the selected variables:

4CCIit = γi(CCIit−1 − θi1Uit − θi2LNYit − θi3Iit − θi4SPit − θi5SIRit) (9)

−δ1i∆Uit − δ2i∆LNYit − δ3i∆Iit − δ4i∆SPit − δ5i∆SIRit + εit

Where
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γiis the error-correction speed of adjustment parameter – for a long run relationship

to exist, we require it to be other than 0.

θ and δ respectively are the long-run and the short-run coefficients

Over the long term a stable relationship between the CCI and the explanatory

variables would be expected, while allowing for temporary deviations from this

relationship. According to Johansen (1995), the long-run relationships exist only

in the context of cointegration among variables with the same order of integration.

However, Pesaran and Shin (1999) argue that panel ARDL can be used even with

variables with different order of integration irrespective of whether the variables

concerned are I (0) or I (1).

There are a number of alternative methods for multi-country estimation that vary

on the extent to which they allow for parameter heterogeneity across countries. We

are going to perform our analysis in Stata using command, xtpmg, which is based

on recent advances in the nonstationary panel literature and is ideal for estimating

nonstationary heterogeneous panels in which the number of groups and number of

time-series observations are both large.

XTMG provides three alternative estimators:

Mean Group (MG) estimator, which does not pose any kind of constraint on the

coefficients, since it requires running N separate regressions and then averaging the

parameters of interest. Pooled Mean Group (PMG) estimator, on the other side,

pools the data. It allows for heterogeneity in short-run dynamics but constrains

long-run dynamics to be to be the same across groups. We expect that long-run
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relationships to be more homogeneous across countries. For comparison purposes,

we also estimate a Dynamic Fixed Effects model, which restricts all parameters

to be homogeneous across countries. As Pesaran et al. (1999) have argued, these

error-correction models can be applied to stationary and non-stationary samples. If

the long-run homogeneity restrictions were indeed true, the PMG procedure would

yield consistent and more efficient estimates with respect to the MG approach

(Pesaran et al., 1999). If the true model is heterogeneous, instead, the PMG

estimates would be inconsistent. On the other side, the MG estimates would be

consistent in either case.

As we consider our sample of 17 EU countries, we expect this group of countries

to be heterogeneous.

Among themselves, the three estimators represent a tradeoff between consistency

and efficiency. DFE estimator dominates the other two in terms of efficiency if the

restrictions are valid. If they are not valid, the dynamic fixed effects will generate

inconsistent estimates and is dominated by PMG and MG estimates. In general,

PMG is assumed to offer the best compromise between consistency and efficiency

due to the fact that one can expect the long-term coefficients to be driven by a

similar process across countries and the short-term dynamics are expected to differ

due to the effect of idiosyncratic news and shocks.

The PMG estimator offers more efficient estimates as compared to the MG esti-

mators under the assumption of long-run homogeneity. To make the choice among

the MG and PMG estimators, the Hausman test is used to test whether there is

a significant difference between these estimators. The PMG will be used if the
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MG PMG DFE
Coef. P-value Coef. P-value Coef. P-value

Long run
Unemployment -0.66 0.67 0.02 0.90 -0.12 0.65

Short term interest rates -0.75 0.54 -1.68 0.00 -1.26 0.01
Share price index 0.09 0.25 0.09 0.00 0.05 0.04
GDP growth 3.74 0.09 4.05 0.00 7.11 0.00
Inflation 3.96 0.94 -41.57 0.00 -7.03 0.51

Short run
ECT -0.36 0.00 -0.27 0.00 -0.23 0.00

∆Unemployment -1.87 0.03 -2.26 0.01 -1.76 0.00
∆Short term interest rates 0.67 0.05 0.65 0.12 -0.20 0.18

∆Share price index 0.08 0.00 0.10 0.00 0.10 0.00
∆GDP growth 0.05 0.90 0.28 0.39 -0.41 0.01

∆Inflation -33.82 0.11 -38.10 0.02 -63.27 0.00
∆Constant 8.05 0.45 6.98 0.00 -1.56 0.51

Table 5: XTPMG estimation results

P-value is insignificant at the 5% level. On the other hand, if it happens to have a

significant P-value, then the use of a MG estimator is more appropriate.

Regression results Table 5 presents the three alternative estimates: MG which

does not impose restrictions, PMG which imposes common long run coefficient and

DFE which restricts all slope coefficients and error variances to be the same across

countries.

When comparing the resulting long-run coefficients, the results from the three es-

timators vastly differ. Mean group estimation provides the least insight on the

long-run determinants of consumer confidence as none of the long-run coefficients

are significant at the 5% level. On the other hand, in pooled mean group estima-

tion, 4 of the 5 long-run coefficients are significant. The statistically significant
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coefficients are also in line with our expectations. Unemployment and inflation

rates exhibit negative long-run coefficients while the long-run coefficients of GDP

growth and share price index are positive. From the DFE estimation results, we see

that 3 of the variables are significant. These are GDP growth, short term interest

rates and share price index.

Turning to short-run coefficients, the results of MG estimation are very different. 3

of the short-run coefficients are now significant at the 5% level. While inflation rate

is still insignificant, now it exhibits the expected sign. The short-term interest rate

coefficient is now positive. While from the long run results of MG and DFE it seems

that unemployment and consumer confidence have no long-run relationship, the

short-coefficient of unemployment is significant and negative for all three estimation

methods. The three estimates of the short run coefficients of stock price index have

the expected sign and are also rather similar. In contrast to the long-run coefficient,

the short-run coefficient of GDP growth is not significant even at the 10% level in

any of the estimates. This can be easily explained, as Masih and Majid (2013)

emphasise that in normal situation, the short run coefficient usually stay away

from long run equilibrium due to business cycle and seasonality effect.

In comparing the PMG and MG estimators, we note that the estimated short-run

unemployment and share price coefficients are statistically significant and properly

signed in both models. PMG estimates are in general preferred because they are

less sensitive to outlier estimates. Recall that the PMG estimator constrains the

long-run elasticities to be equal across all panels which countries yields efficient
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and consistent estimates when the restrictions are true. If the true model is het-

erogeneous, the PMG estimates are inconsistent; the MG estimates are consistent

in either case. The test of difference in these models is performed with Hausman

test.

Hausman test For testing the hypothesis of slope homogeneity, we use the Haus-

man (1978) test. Recall that the PMG estimator constrains the long-run coefficients

to be equal across all panels. This pooling across countries yields efficient and con-

sistent estimates when the restrictions are true. The results of the Hausman test

are reported in Tables 9and 10 in the Appendix. The p-values associated with the

Hausman test for PMG and MG is are 0.00 and thus we are able to reject the

long-run homogeneity restriction hypothesis.

We therefore confirm our expectations that the true model is heterogeneous, which

means the PMG estimates are inconsistent and the MG estimates are consistent.

Now we turn to the error correction term (ECT), or the speed of adjustment. The

estimates reject null hypothesis of null cointegration. The existence of a long-run

relationship is confirmed by a negative error correction term which is significant at

the 1% level for all three estimates. The size of the coefficients suggests that the

estimated speed of adjustment to the long-term relationship is about 23% to 36%

percent per quarter, which means the system is reversed to achieve equilibrium in

about 3 quarters to a year. As Pesaran and Smith suggest, imposing homogeneity

causes an upward bias in the coefficients of the lagged dependent variable - the

MG estimate suggests faster adjustment than PMG and DFE. This outcome is

55



expected since the MG procedure is less restrictive.

Individual regression results For PMG, the full option of xtpmg command

estimates model with 18 equations. While the first of the equations presents the

normalized cointegrating vector, the remaining 17 equations list the individual

short-run coefficients for each country separately. On the other hand, the MG

estimates are the unweighted mean of the 17 individual regression coefficients

Short run coefficients for MG and PNG are reported in Table 7 in Appendix.

We will primarily describe the results for the Mean Group as it was preferred by

Hausman test.

The speed of adjustment estimates from MG model imply similar dynamics. 15 of

the 17 error coefficients are significant at the 5% level. That means that for most of

the countries, in the short term, the error correction term is significantly affecting

CCI. All error correction coefficients are negative and ranging from -0.57 to -0.25

for the significant coefficients. The size of the coefficient reflects the number of

time periods of which CCI will return to equilibrium. In this case it will take 2 to

4 quarters.

The short-run unemployment coefficient is only significant in Finland, France and

Netherland, with two of them (FR, NL) being positive and the other negative.

The short-run short-term interest rate coefficient was not significant in any of the

countries. However, most of the coefficients exhibit the expected sign.

56



Short-run share price index was found to be significant only in Hungary in Poland.

It bears the expected sign. Overall, the coefficient is positive in 14 of the 17

countries.

The short-run GDP growth coefficient was significant only in Sweden. Still, coef-

ficients in all countries have the expected positive sign.

The short-run inflation rate was only found to be significant in Poland. The coef-

ficients reaches high values and is more dispersed. The short-run estimates for 6

of the countries are implausible . Apart from these, the estimates are reasonable.

In the country specific regressions, the short-run inflation coefficient estimates are

implausible for 6 countries. Pesaran et al. (1997) point out that most studies which

estimate separate relationship for a number of countries find significant differences

in coefficients, however, the estimates tend to be economically inplausible. In our

case, the positive coefficients of inflation in 6 of the countries is such case. The

explanation provided by Pesaran et al. (1997) is that group specific estimates

are biased due to omitted variables which are sample specific and measurement

errors correlated with regressors. If we were to estimate an equation for a single

group, we could experiment with different specifications until we obtain plausible

estimates. However, this approach is naturally not appropriate when estimating a

large number of groups.

57



4 Conclusion

In this thesis, we examine determinants of consumer confidence in the EU. First off,

based on the existing literature, we identified several objective variables which could

affect consumer confidence index: GDP growth, inflation, short-term interest rates,

stock price index and unemployment rate. They are connected both to business

cycle and to evolution of household income and wealth. We also argue that they

can also act as a proxy for uncertainty (unemployment rate) or a leading indicator

for general economic conditions (stock price index).

We considered a common set of variables for all selected countries in compare

the effect of the selected determinants for all countries chosen. Moreover, recent

literature states that these type of panels suffer from slope heterogeneity which

could lead to biased and inconsistent estimators. To account for this, we specify

static and dynamic models which are estimated by appropriate used panel data

methods for heterogeneous panels with large T and N, which are, in this case, 52

and 17, respectively.

For the static specification, we estimate a simple linear regression model and apply

Mean Group estimator, which allows for heterogeneous slope coefficients, Com-

mon Correlated Effects Mean Group estimator which also corrects for possible

correlations across countries due to common shocks and Augmented Mean Group

estimator that also accounts for cross-section dependence. Our empirical findings

show that consumer confidence and the selected variables have a relationship, as

most of the variables have been found to be significant and exhibit the expected
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signs. We also analyze differences between the various empirical methods. Un-

fortunately, the CCEMG estimator provides little insight on the determinants of

CCI since only one of the variables was found to be significant. We also find that

static MG estimation in not completely robust as it is sensitive to the sample of

countries chosen and that in the presence of heterogeneity, conclusions based on

cross-country analysis can be unreliable.

For the dynamic specification, we specify the autoregressive distributed lag model

and use 3 appropriate estimators (Mean Group, Pooled Mean Group and Dynamic

Fixed Effect) in order to examine both the long- and short-term effects of selected

macroeconomic variables on consumer confidence. We also performed appropriate

stationarity test and found that while the dependent variable is stationary, the ex-

planatory variables are a mix of both stationary and nonstationary variables. The

test of difference in between the models is performed with Hausman test. Focusing

on MG and PMG estimators, the null hypothesis of long-run slope homogeneity of

cofficients was rejected which suggests that mean group estimator is the preferred

estimator to PMG. This indicates the presence of long-run heterogeneous relation-

ship amongst the countries. However, as we already argued for the case of static

MG estimator, PMG results can still be relevant, as MG can be sensitive to outlier

values.

The resulting long-run coefficients show high sensitivity to the choice of estimation

method. From the dynamic MG results, there is no evidence that the selected

macroeconomic variable have a long-term impact on CCI. However, imposing long

run homogeneity changes the picture - now, 3 of the coefficients are significant.
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PMG long-run coefficients significant for 4 of the 5 variables. However, the short-

run coefficients show higher significance. Error correction speed of adjustment

which provides informaton on how long is needed for the short run dynamics to

return to long run equilibrium has been found to be significantly negative for all

three estimation methods. We therefore reject the null hypothesis of the absence

of the long run equilibrium.

Looking at the individual country regressions, we find that the selected variables

influence consumer confidence across the sample countries in a different way. We

conclude that this reflects individual characteristics of the country’s economy, such

as the flexibility of the economy and the strength of political and economic insti-

tutions. It can also be related to specific past events.
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Table 6: eans

Country CCI U SIR SP Y I

AT -1.45 4.96 2.03 102.96 0.34 0.97

BE -8.75 7.94 2.03 109.06 0.34 0.97

CZ -11.11 6.84 2.01 90.95 0.59 0.95

DK 10.03 5.66 2.28 99.38 0.14 0.96

FI 11.63 8.07 2.03 103.35 0.28 0.98

FR -14.38 9.02 2.03 106.10 0.26 0.97

DE -7.72 7.82 2.03 101.93 0.26 0.97

HU -33.66 8.33 5.98 78.34 0.42 0.91

IT -20.65 8.64 2.03 119.64 -0.05 0.97

NL -4.42 5.21 2.03 108.25 0.25 0.98

PL -21.50 12.64 4.95 88.09 0.94 0.95

PO -36.85 10.68 2.03 94.72 -0.03 0.97

SR -21.41 14.40 2.83 121.07 1.00 0.95

SL -22.19 7.02 3.11 113.41 0.43 0.94

SP -18.26 15.82 2.03 95.62 0.29 0.96

SW 10.98 7.35 1.99 91.58 0.50 0.98

UK -9.18 6.21 2.91 99.38 0.42 0.96

Table 7: Xtmg Full option

MG CCE PMG
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Austria

Unemployment -8.55 0.00 -8.04 0.00 -8.55 0.00

Short term interest rates -3.48 0.01 -1.10 0.72 -2.58 0.01

Share price index 0.19 0.00 0.05 0.57 0.15 0.00

GDP growth 1.88 0.03 1.18 0.05 0.82 0.21

Inflation -70.39 0.00 -423.61 0.00 -73.59 0.00

Constant 95.98 0.00 33.66 0.13 101.42 0.00

Belgium

Unemployment -3.05 0.12 -3.66 0.02 -2.99 0.05

Short term interest rates -1.24 0.33 6.97 0.02 0.00 1.00

Share price index 0.13 0.00 -0.08 0.35 0.03 0.34

GDP growth 3.86 0.01 2.86 0.07 1.86 0.12

Inflation -40.57 0.06 -224.86 0.07 -35.40 0.03

Constant 41.54 0.20 18.50 0.57 43.86 0.08

Czech Republic

Unemployment -4.26 0.01 -5.09 0.11 -1.28 0.37

Short term interest rates -1.66 0.40 0.51 0.83 1.18 0.46

Share price index 0.05 0.27 -0.05 0.60 0.08 0.02

GDP growth 4.82 0.00 2.91 0.08 -0.70 0.64

Inflation -51.21 0.07 150.93 0.11 -58.73 0.01

Constant 62.94 0.12 150.56 0.00 43.02 0.17

Denmark

Unemployment 1.46 0.19 -1.39 0.08 -1.11 0.31
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Short term interest rates -1.31 0.09 1.30 0.42 -1.79 0.01

Share price index 0.23 0.00 -0.09 0.08 0.05 0.35

GDP growth 0.48 0.47 -0.12 0.77 0.43 0.44

Inflation -104.59 0.00 46.89 0.52 -30.59 0.22

Constant 82.89 0.00 -29.61 0.18 44.28 0.00

Finland

Unemployment -0.55 0.65 -3.37 0.17 -4.34 0.00

Short term interest rates -2.21 0.01 -3.35 0.25 -2.39 0.00

Share price index 0.14 0.00 0.10 0.16 0.01 0.79

GDP growth 1.19 0.01 0.03 0.97 0.46 0.26

Inflation -57.44 0.00 -242.40 0.00 -93.90 0.00

Constant 61.60 0.01 101.46 0.01 141.47 0.00

France

Unemployment -2.63 0.06 -1.50 0.46 -2.66 0.06

Short term interest rates -1.09 0.27 -1.40 0.51 -0.96 0.34

Share price index 0.01 0.77 -0.24 0.02 -0.01 0.89

GDP growth 2.34 0.01 1.13 0.37 2.19 0.03

Inflation -46.32 0.00 -250.49 0.02 -45.25 0.00

Constant 55.02 0.00 76.88 0.04 55.50 0.00

Germany

Unemployment -2.93 0.00 -3.29 0.04 -2.47 0.00

Short term interest rates 0.93 0.29 5.64 0.13 2.35 0.01

Share price index 0.25 0.00 -0.03 0.85 0.09 0.22

GDP growth 3.11 0.00 0.29 0.84 1.67 0.10
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Inflation -68.06 0.11 -611.64 0.00 -8.21 0.85

Constant 53.11 0.23 96.34 0.23 4.11 0.92

Hungary

Unemployment -1.71 0.20 -5.11 0.05 1.57 0.14

Short term interest rates -0.83 0.06 -1.00 0.01 -0.83 0.01

Share price index -0.18 0.01 0.60 0.03 -0.40 0.00

GDP growth 8.64 0.00 2.83 0.11 2.53 0.09

Inflation 7.23 0.67 -65.32 0.58 -39.72 0.01

Constant -10.71 0.32 -170.33 0.12 21.76 0.02

Italy

Unemployment 1.72 0.01 2.10 0.00 0.53 0.41

Short term interest rates 0.13 0.91 -6.17 0.06 -0.28 0.78

Share price index 0.08 0.05 0.16 0.15 0.01 0.78

GDP growth 2.21 0.12 -0.65 0.71 -1.19 0.44

Inflation -57.46 0.00 139.94 0.28 -84.06 0.00

Constant 10.45 0.48 73.69 0.07 54.38 0.00

Netherlands

Unemployment -2.81 0.03 -1.52 0.25 -3.49 0.00

Short term interest rates -1.61 0.24 -1.89 0.51 0.69 0.52

Share price index 0.38 0.00 0.14 0.10 0.18 0.00

GDP growth 4.64 0.01 -0.29 0.83 1.20 0.39

Inflation -24.88 0.26 -172.57 0.10 -24.13 0.14

Constant -4.75 0.81 93.44 0.01 14.65 0.33

Poland
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Unemployment -1.12 0.00 -0.18 0.67 -1.47 0.00

Short term interest rates -0.86 0.15 1.07 0.13 -0.87 0.13

Share price index 0.28 0.00 -0.10 0.16 0.22 0.00

GDP growth -3.34 0.01 -1.87 0.02 -3.30 0.01

Inflation -108.99 0.00 -322.21 0.00 -112.98 0.00

Constant 79.12 0.00 -82.54 0.00 92.47 0.00

Portugal

Unemployment -3.64 0.00 -2.33 0.16 -3.46 0.00

Short term interest rates -3.72 0.01 -9.42 0.03 -1.99 0.12

Share price index 0.14 0.06 -0.20 0.07 0.03 0.68

GDP growth 4.25 0.01 4.82 0.00 2.78 0.04

Inflation 21.02 0.65 -93.64 0.44 27.66 0.48

Constant -23.95 0.45 -4.47 0.95 -26.32 0.33

Slovakia

Unemployment 1.33 0.22 -0.65 0.60 0.10 0.86

Short term interest rates 3.55 0.04 -0.04 0.98 2.71 0.00

Share price index 0.18 0.00 0.07 0.06 0.16 0.00

GDP growth 1.75 0.01 0.07 0.88 -0.09 0.80

Inflation 97.61 0.03 117.95 0.02 43.66 0.06

Constant -166.46 0.01 -86.65 0.03 -92.76 0.01

Slovenia

Unemployment -0.70 0.44 0.24 0.92 -1.38 0.09

Short term interest rates -0.31 0.66 -1.16 0.52 -0.27 0.66

Share price index 0.05 0.05 0.04 0.24 0.04 0.07
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GDP growth 2.50 0.00 0.30 0.79 0.47 0.57

Inflation -27.98 0.22 -118.76 0.20 -38.38 0.05

Constant 3.29 0.87 48.34 0.31 18.99 0.28

Spain

Unemployment 1.09 0.02 -1.15 0.14 0.04 0.93

Short term interest rates -1.16 0.26 -2.26 0.58 -1.98 0.03

Share price index 0.16 0.01 0.16 0.24 0.04 0.51

GDP growth 11.48 0.00 4.65 0.10 4.49 0.05

Inflation -83.25 0.01 -235.85 0.01 -65.67 0.01

Constant 28.26 0.11 -101.35 0.13 41.76 0.01

Sweden

Unemployment 3.81 0.21 7.12 0.03 3.26 0.20

Short term interest rates 2.32 0.25 3.32 0.26 2.02 0.23

Share price index 0.22 0.00 0.35 0.02 0.05 0.40

GDP growth 2.68 0.00 1.19 0.14 1.36 0.09

Inflation -33.24 0.26 403.79 0.00 10.11 0.70

Constant -11.11 0.72 -153.19 0.02 -32.98 0.20

United Kingdom

Unemployment -8.09 0.00 -8.51 0.00 -7.06 0.00

Short term interest rates -3.98 0.00 -5.02 0.01 -3.05 0.00

Share price index 0.29 0.00 -0.27 0.13 0.13 0.15

GDP growth 3.01 0.01 0.50 0.73 2.24 0.05

Inflation -36.89 0.08 5.25 0.96 -23.77 0.23
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Constant 58.04 0.00 -12.69 0.73 52.05 0.00
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Table 8: Xtmg Full option

PMG MG

Coefficient P-value Coefficient P-value

AU

ECT -0.31 0.00 -0.40 0.00

∆Unemployment -0.95 0.56 0.74 0.71

∆Short term interest rates 2.13 0.09 1.92 0.29

∆Share price index 0.10 0.02 0.04 0.48

∆GDP growth -0.48 0.24 -0.67 0.32

∆Inflation 30.02 0.75 17.94 0.87

∆Constant 9.63 0.01 44.91 0.05

BE

ECT -0.37 0.00 -0.34 0.01

∆Unemployment -1.26 0.25 -1.91 0.22

∆Short term interest rates 2.49 0.04 0.91 0.70

∆Share price index 0.04 0.53 0.09 0.30

∆GDP growth 0.76 0.43 -0.05 0.97

∆Inflation -73.08 0.34 -118.02 0.20

∆Constant 9.23 0.02 -23.35 0.53

CZ

ECT -0.14 0.07 -0.08 0.52

∆Unemployment -2.86 0.11 -3.85 0.17
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∆Short term interest rates -1.45 0.47 -0.78 0.77

∆Share price index 0.06 0.32 0.11 0.21

∆GDP growth 1.85 0.02 1.72 0.12

∆Inflation 0.78 0.99 -1.20 0.99

∆Constant 2.85 0.19 -34.22 0.24

DK

ECT -0.32 0.00 -0.35 0.01

∆Unemployment 1.68 0.19 2.47 0.16

∆Short term interest rates -0.16 0.88 0.37 0.80

∆Share price index 0.15 0.00 0.13 0.06

∆GDP growth -0.76 0.05 -0.64 0.30

∆Inflation 1.06 0.99 13.52 0.85

∆Constant 14.03 0.01 17.15 0.39

FI

ECT -0.40 0.00 -0.43 0.00

∆Unemployment 5.97 0.01 6.65 0.04

∆Short term interest rates 0.68 0.61 2.80 0.14

∆Share price index 0.08 0.07 0.01 0.93

∆GDP growth -0.89 0.01 -0.45 0.28

∆Inflation 51.47 0.45 112.70 0.14

∆Constant 17.86 0.00 69.55 0.00

FR

ECT -0.27 0.00 -0.57 0.00

∆Unemployment -4.21 0.01 -3.53 0.05
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∆Short term interest rates -2.79 0.01 -2.55 0.12

∆Share price index -0.01 0.88 0.00 0.97

∆GDP growth 0.10 0.87 -0.55 0.56

∆Inflation -37.31 0.50 -13.12 0.81

∆Constant 5.27 0.08 19.58 0.35

DE

ECT -0.26 0.00 -0.39 0.00

∆Unemployment -4.76 0.02 -3.63 0.26

∆Short term interest rates 3.19 0.01 2.20 0.29

∆Share price index 0.14 0.01 0.09 0.19

∆GDP growth -0.66 0.16 -1.27 0.07

∆Inflation 51.54 0.55 54.34 0.54

∆Constant 6.60 0.02 65.45 0.05

HU

ECT -0.18 0.01 -0.26 0.01

∆Unemployment -6.25 0.01 -4.73 0.15

∆Short term interest rates -0.33 0.16 -0.50 0.10

∆Share price index 0.29 0.01 0.29 0.02

∆GDP growth 0.38 0.72 -0.95 0.51

∆Inflation -109.04 0.25 -150.37 0.17

Constant 1.74 0.43 -9.34 0.28

IT

ECT -0.17 0.11 -0.25 0.03

∆Unemployment -0.09 0.96 -2.10 0.35
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∆Short term interest rates -0.90 0.53 -1.18 0.66

∆Share price index 0.08 0.14 0.10 0.20

∆GDP growth 0.59 0.51 0.93 0.45

∆Inflation 104.75 0.19 129.33 0.15

Constant 1.76 0.42 -8.63 0.55

NL

ECT -0.37 0.00 -0.44 0.00

∆Unemployment -11.04 0.00 -9.61 0.01

∆Short term interest rates 3.07 0.03 1.98 0.38

∆Share price index 0.14 0.02 0.07 0.42

∆GDP growth 0.07 0.94 -0.62 0.62

∆Inflation -89.52 0.24 -98.52 0.25

Constant 12.24 0.00 20.45 0.22

PL

ECT -0.21 0.00 -0.43 0.00

∆Unemployment -1.11 0.18 -0.60 0.65

∆Short term interest rates 2.16 0.02 2.02 0.07

∆Share price index 0.07 0.21 -0.03 0.72

∆GDP growth -1.75 0.00 0.04 0.97

∆Inflation -89.09 0.14 -45.68 0.50

Constant 3.81 0.12 32.93 0.08

PO

ECT -0.18 0.01 -0.19 0.06

∆Unemployment -2.57 0.07 -0.01 0.99
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∆Short term interest rates 0.94 0.56 1.94 0.32

∆Share price index 0.09 0.18 0.29 0.01

∆GDP growth 0.50 0.49 -1.91 0.06

∆Inflation -102.33 0.14 -181.01 0.01

Constant 0.69 0.70 -89.07 0.00

SK

ECT -0.29 0.00 -0.39 0.00

∆Unemployment -1.56 0.26 -1.81 0.27

∆Short term interest rates 2.12 0.18 0.24 0.90

∆Share price index 0.06 0.33 0.06 0.42

∆GDP growth -0.37 0.28 -0.75 0.12

∆Inflation -112.39 0.12 -131.93 0.11

Constant 3.42 0.25 -72.24 0.13

SL

ECT -0.35 0.00 -0.48 0.00

∆Unemployment -1.30 0.36 -0.53 0.77

∆Short term interest rates 0.34 0.77 0.39 0.79

∆Share price index 0.03 0.34 0.05 0.18

∆GDP growth -0.05 0.94 -0.80 0.34

∆Inflation -52.50 0.31 -48.69 0.39

Constant 4.23 0.22 -1.74 0.93

SP

ECT -0.38 0.00 -0.29 0.01

∆Unemployment -3.05 0.01 -6.51 0.00
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∆Short term interest rates -0.77 0.62 -0.34 0.86

∆Share price index 0.03 0.69 -0.04 0.59

∆GDP growth 4.23 0.02 5.14 0.03

∆Inflation -43.41 0.29 -13.98 0.76

Constant 6.69 0.09 34.00 0.03

SW

ECT -0.30 0.00 -0.32 0.01

∆Unemployment -2.01 0.36 -1.10 0.71

∆Short term interest rates 0.38 0.79 0.63 0.80

∆Share price index 0.18 0.01 0.11 0.27

∆GDP growth -0.35 0.44 -0.31 0.67

∆Inflation -35.98 0.66 -0.60 1.00

Constant 13.69 0.00 24.72 0.41

UK

ECT -0.16 0.02 -0.46 0.00

∆Unemployment -3.04 0.18 -1.73 0.59

∆Short term interest rates -0.16 0.90 1.32 0.45

∆Share price index 0.18 0.05 0.05 0.70

∆GDP growth 1.63 0.11 2.02 0.14

∆Inflation -142.74 0.06 -99.60 0.24

Constant 4.93 0.04 46.71 0.03
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| (b) MG (B) PMG (b-B) difference sqrt(diag(V_b-V_B))
U -0.66 0.02 -0.68 1.82
SIR -0.75 -1.68 0.93 1.34
SP 0.09 0.09 0.00 0.09
Y 3.74 4.05 -0.31 2.42
I 3.96 -41.57 45.53 57.03

b = consistent under Ho and Ha; B = inconsistent under Ha, efficient under Ho
Test: Ho: difference in coefficients not systematic
chi2(5) = (b-B)’[(V_b-V_B)^(-1)](b-B) = 37.87

Prob>chi2 = 0.00

Table 9: Hausman test: PMG vs MG

(b) MG (B) DFE (b-B) difference sqrt(diag(V_b-V_B))
U -0.66 -0.12 -0.55 0.74
SIR -0.75 -1.26 0.51 0.36
SP 0.09 0.05 0.04 0.03
Y 3.74 7.11 -3.37 0.43
I 3.96 -7.03 11.00 22.27

b = consistent under Ho and Ha; B = inconsistent under Ha, efficient under Ho
Test: Ho: difference in coefficients not systematic
chi2(5) = (b-B)’[(V_b-V_B)^(-1)](b-B) = 1137.86

Prob>chi2 = 0.00

Table 10: Hausman test: MG vs DFE
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