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Abstract 

 One of the most important economic indicators developed on the basis of agents’ 
opinions is consumer confidence index. Such a situation stems from the fact that 
consumption is usually the most important element of total demand. 
 In well developed economies in which consumer confidence indexes have been 
used for many years a lot of attention is paid to analysis of their behavior. They are the 
element of composite leading indicators developed among others by the European 
Commission and the US Trade Department. 
 In the emerging economies, in which analyses of consumer behavior were 
introduced relatively recently, qualitative data on consumer confidence is treated with 
less attention. This suggests conducting research in such a field for new EU member 
states. Countries which joined EU in 2004 r. are: the Czech Republic, Estonia, Cyprus, 
Latvia, Lithuania, Hungary, Malta, Poland, Slovenia, Slovakia. This group of countries 
was subject to analysis presented in the paper. 
 The main aim of the research is to find and analyze relationships between consumer 
confidence indexes and chosen macroeconomic variables. Research questions refer to 
common direction in such an analysis conducted worldwide: to identify factors 
influencing consumers’ opinion and check whether changes of  consumer confidence 
lead to changes of chosen economic variables. 
 Consumption in the state of equilibrium depends on propensity to consumption  
(measured by confidence index) and on possibilities which are represented by 
disposable income. Quantitative monthly data used in the research refers to purchasing 
power of households and consumption expenditure. On the other hand the scope of the 
research was aimed at main economic time series which can influence agents 
expectations. Composite consumer confidence index cannot be commonly applied to 
describe volatility of various types of consumption, so in the research simple 
(component) indicators were used as well. 
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 The analysis of linear relationships is based on the cross correlations. In order to 
find lags and leads there were estimated Pearson correlation coefficients for shifts ±12 
months. 
 The analysis of linear relationships was extended by Granger’s causality test in 
order to verify whether quantitative variables influence consumer’s answers. Reverse 
relationships were also verified. 
 In order to track nonlinear relationships neural networks module of Statistica was 
used. In the case algorithm of optimal data set for model time series was applied. 
 Achieved results allow to identify relationships between analyzed economic time 
series, but also can be treated as first step for introducing consumer confidence 
indicators to economic forecasting in chosen developing EU economies.. 
 
Key Words: Consumer confidence indexes, emerging economies. 
 

1. Introduction 

 Consumer confidence indicators take a significant place among the array of 
variables created on the basis of survey responses. This interest stems from the belief 
that consumer perceptions and expectations translate into decisions regarding 
consumption size. And it is consumer spending that is most often the main component 
of the total demand in national economies.   
 In developed economic systems, where analyses of the applicability of consumer 
confidence indicators have a longstanding history, a lot of attention is paid to such 
data. They constitute components of composite leading indicators constructed by, 
among others, the American Department of Commerce (Leading Indicator Composite 

Index)39 and the European Commission (Economic Sentiment Indicator)40. 
 In “catching-up” economies, where the surveying of households has started 
relatively recently, the usefulness of such quantitative indicators is noticed to a lesser 
extent. This prompts a more thorough research in this regard, especially among the 
group of countries with a relatively short membership in the European Union. The 

                                                      
39  Kwan A. C. C., Cotsomitis J. A. (2004), Can Consumer Attitudes Forecast Household 
Spending in the United States? Further Evidence from the Michigan Survey of Consumers, 
Southern Economic Journal, No 71(1), p. 138. 
40  Silgoner M. A. (2007), The Economic Sentiment Indicator: Leading Indicator Properties In 
Old and New EU Member States, Journal of Business Cycle Measurement and Analysis, ed. By 
Bernard Schips, CIRET – ODCE, Vol. 3, No. 2, p. 202. 
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following countries joined the EU in 2004: the Czech Republic, Estonia, Cyprus, 
Latvia, Lithuania, Hungary, Malta, Poland, Slovenia, and Slovakia, and these countries 
were established as the object of analyses. 
 The main aim of the analysis is to initially identify the relationships between a 
composite indicator – the Consumer Confidence Indicator (CCI) and selected 
macroeconomic variables. Comparison of the latter with simple indicators of 
household opinions constitutes a supplementary aim. The aim of taking into account 
time lags is to help in providing answers to 2 questions: „Based on what economic 
values familiar to them, do consumers formulate their opinions?” and „Do changes in 
consumer confidence herald the variability of the selected macroeconomic values?”. 
The CCI indicator published by the Eurostat is an aggregate of qualitative balances of 

consumers’ expectations41, while the simple indicators used in the next stage are 

mainly a quantification of consumers’ opinions42. 
 Personal consumption in a state of equilibrium depends on the willingness to 
consume (measured by the confidence indicator) and on capabilities which are 

determined by one’s disposable income43. That is why out of the quantitative variables 
published on a monthly basis, those that describe consumer spending and inform us 

about the purchasing power of households were chosen44. 
 The study also focused on macroeconomic data describing the state of the economy, 
whose published values can affect the respondents’ answers during the survey on the 

consumer situation45.  At the same time there’s also the possibility to preliminarily test 
the applicability of consumer opinion in potentially predicting such variables.  

                                                      
41  The consumer confidence indicator is the arithmetic average of the balances (in percentage 
points) of the answers to questions on the financial situation of households, the general 
economic situation, unemployment expectations (with inverted sign) and savings, all over the 
next 12 months. 
42  An exception in this group is the unemployment expectations indicator over the next 12 
months, the others are opinions. 
43  Howrey E. P. (2001), The Predictive Power of the Index of Consumer Sentiment, Brooking 
Papers on Economic Activity, No. 1, p. 198. 
44  Eurostat publishes data regarding incomes in the industry only for 10 EU countries, 
including 3 countries that joined the community in 2004 (Poland, Hungary and Slovakia).  
Thus, only for those countries proper calculations were performed with an aim to describe the 
strength and type of relationships between income dynamics and consumer confidence 
indicators.. 
45  All quantitative indexes were in the form of annual growth figures. 
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 Macroeconomic data published monthly, in the form of year-on-year growth rates 
were taken into consideration in the study. This group included: The Harmonized 
Index of Consumer Prices; Unemployment; Production index-industry; Production 
index-Durable consumer goods; Production index-Non-durable consumer goods; Retail 
trade, except from motor vehicles and motorcycles; Gross wages and salaries. 
 
2. Time coverage and research methods 

 Time series covering the years between 2004 and 2009 were used in the analyses. 
The beginning of the time horizon is determined by the year of the previously 
mentioned countries’ EU accession. 
 Three research methods were used in the analysis. Linear relationships were 
analysed by means of a cross-correlation method. When searching for time lags, 
relations for time shifts of ±12 months were studied. The analysis of linear 
relationships was expanded with Granger causality tests. At that stage, the focus was 
on checking whether the quantitative variables cause consumers’ assessments, and also 
inverse relationships were searched for. Additionally, in order to account for non-linear 
relationships between the variables, in the next stage a simulator of artificial neural 
networks - Statistica -was used.  
 In the first part of the article the findings regarding the relationship of 
macroeconomic data with the CCI in all the countries are presented. In the second part, 
relationships between simple indicators of a consumer situation and quantitative series 
which were used in the first stage of the study are discussed. Results of all the 
calculations are presented in appendixes. 
 
3.  Relationships between the Consumer Confidence Indicator and 

selected macroeconomic data in 10 EU countries in the years 2004 -
2009 

3.1. Cross correlations 

 Including time lags in the study of correlation ratio aims to, apart from helping to  
identify factors affecting consumer opinions, also recognise whether consumer 
confidence modifications predict variability of selected economic values. The practical 
application of consumer confidence indicators for forecasting has been analysed many 
times, while the analyses of factors triggering changes in consumer attitudes are 
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considerably less popular46. Table 1 presents the strongest correlations between 
variables together with relevant time lags. 
 

Table 1. Linear relationships and time shifts between CCI and quantitative 
macroeconomic indicators - annual growth rates. 

Macroeconomic 
indicators 

Czech 
Republic 

Estonia Cyprus Latvia Lithuania 

Time shifts of a macroeconomic indicator  
(negative mark means lagged character). 

The highest correlation coefficients are provided in brackets. 
1 8(-0.47) 6(-0.49) -12(0.26) 7(-0.48) 6(-0.65) 

2 8(0.45) -3(-0.73) -4(-0.55) 0(-0.83) -3(-0.69) 

3 -1(0.60) -1(0.77) 1(0.34) 1(0.81) 0(0.65) 

4 -1(0.66) 0(0.69) 0(0.16) 3(0.52) 0(0.64) 

5 5(0.36) 0(0.80) -3(0.50) 0(0.84) 0(0.84) 

6 1(0.65) 0(0.82) 0(0.36) 0(0.93) 0(0.90) 

7 - - - - - 
 

Table 1. cont. 

Macroeconomic 
indicators 

Hungary Malta Poland Slovenia Slovakia 

Time shifts of a macroeconomic indicator  
(negative mark means lagged character). 

The highest correlation coefficients are provided in brackets. 
1 -7(-0.37) 8(-0.50) 8(-0.42) -4(0.39) -7(-0.25) 

2 0(-0.67) -3(-0.70) -7(-0.68) 7(0.43) -8(-0.46) 

3 -1(0.63) - 3(0.36) -2(0.71) 1(0.80) 

4 1(0.43) - 4(0.36) -2(0.62) 8(0.56) 

5 -4(0.38) - 7(0.49) -3(0.58) 2(0.44) 

6 -1(0.78) 11(0.36) 4(0.49) -3(0.48) 0(0.61) 

7 -1(0.46) - -1(0.78) - 0(0.62) 

a) Source: Own calculations based on Eurostat data 
b) Explanation:  
1 - Harmonized Index of Consumer Prices - All items 
2 - Unemployment according to the ILO definition – Total 
3 - Production index-industry 
4 - Production index-Durable consumer goods 
5 - Production index-Non-durable consumer goods 
6 - Retail trade, except for motor vehicles and motorcycles 
7 - Gross wages and salaries - industry 

                                                      
46  Ludvigson S. C. (2004), Consumer Confidence, and Consumer Spending, “Journal of 
Economic Perspectives”, Vol. 18, No. 2, p. 49. 
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 In a number of cases the relationships between the CCI and individual quantitative 
macroeconomic indicators are similar for the majority of countries. This usually 
regards both, the direction, as well as the strength of a relationship. A considerably 
greater variation, including a lot of surprising correlations, was recorded with regard to 
time shifts. 
 In the case of the Harmonized Index of Consumer Prices, the correlation coefficient 

in most countries did not exceed the level of 0.547, at the same time, however, a clear 
inverse correlation between the variables emerged.  It is clear from this that the CCI 
reacts to price increase with a drop in consumer confidence, and vice versa. This 
situation must be regarded as one in line with the logic of market agent’s actions. 
Furthermore, a prevailing feature of the analysed economies was leads of 6 to 8-
months long of the quantitative variable against the CCI. 
 The inverse correlation dominates also in the CCI – unemployment rate relation, 
however its strength here is considerably greater. The correlation coefficient exceeded 
0.5 value in as many as 7 countries. It can, therefore, be established that consumer 
confidence is to a large extent shaped by a change in purchasing power and the 
probability of retaining it. Moreover, lagged or coincident character of the quantitative 
indicator prevails here (in total 8 economies). Consequently, the prognostic 

applicability of the consumer confidence indicator becomes apparent48. 
 The production index of industry series, treated in the survey as illustrating the 
overall economic situation, generally correlates strongly with the CCI. According to 
expectations, all the relationships are positive in character. The series variability can, in 
fact, be regarded as coincident. An exception here is Poland and Slovenia where the 
time shifts are greater than ± 1 month. 
 A similar nature of relations, but of clearly lesser intensity, was recorded for 
durable goods. Increase in production dynamics of those goods correlates practically 
simultaneously with the improvement of household expectations. Thus, a postponed 
influence of consumer attitudes on the demand in the market of those goods does not 
emerge. 

                                                      
47  Correlations characterized by correlation coefficient of 0.5 or less are treated in the article as 
weak. Relationships that exceeded the level are regarded as strong. 
48  Even in cases when time shift wasn’t found, the indicators of the consumer confidence can 
still be characterized by prognostic applicability. This is influenced by a relatively small lag 
needed to publish subsequent values in comparison with the waiting time for official statistics. 
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 The CCI in all cases also correlates positively with the dynamics of non-durable 
goods production. A strong relationship appears in 4 countries, and in Cyprus it is 0.5. 
In contrast, the type of time lags is ambiguous. The quantitative index has in equal 
proportions a leading, coincident and lagged character. What is interesting is that in 5 
out of 9 cases the strength of correlation exceeds the one recorded for durable goods.  
 Clear relationships were also recorded between CCI variability and the dynamics of 
retail turnover. In all the economies they are positive, and additionally in six they are 
strong. The variables must be recognized as coincident. Clear time lags appear in 
Malta, Poland and Slovenia, however, their character is diversified (two leads and one 
lag) which weakens their significance. 
 Finally, cross-correlograms for the consumer confidence indicator and the dynamics 
of salaries in industry were also created. This index, significant as far as the aim of this 
analysis is concerned, is unfortunately published only for Hungary, Poland and 
Slovakia. Thus, based on the findings, it is not possible to formulate generalised 
conclusions. The obtained results allow for the supposition that in the group of the 10 
analysed countries the variables have a coincident character with a rather clear, 
positive correlation. 
 
3.2.  Granger causality tests 

 In econometrics, causality means forecasting, rather than creating. The Granger test 
additionally enables to indicate optimal time shifts of individual variables, which is 
significant information for potential prognostic estimates. Usually, in such cases, 
stationarity of variables is first verified. This time, due to the small strength of 
stationarity tests connected with the limited number of observations in the series, this 

stage was left out49. Hence, the results of the econometric causality analysis need to be 
treated with extreme caution. 
 An analysis was conducted for time series shifts from 1 to 12 months, checking 
whether the quantitative variables cause consumer assessments. The presence of 
inverse relations was also verified by testing whether consumer assessments are the 
cause of the macroeconomic series. A null hypothesis about an absence of causality 
was rejected when the probability factor became smaller than 0.01. This rather strict 

                                                      
49  Compare: Gayer Ch. (2005), Forecast Evaluation of European Commission Survey 
Indicators, “Journal of Business Cycle Measurement and Analysis”, edited by G. Poser, No. 2, 
CIRET – OECD, p. 163. 
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criterion was applied because of the previously mentioned imperfection of the 
information set. This obviously had an effect on the number of revealed relationships. 
 
Table 2. Granger causality tests between the CCI and macroeconomic indicators. 

Macroeconomic 
indicators 

The Czech 
Republic 

Estonia Cyprus Latvia Lithuania 

Upper value – quantitative indicator cause qualitative, bottom value – 
inverse relation. 

1 
- 

12 
2 
2 

- 
- 

- 
2 

2 
2 

2 
12 
- 

- 
3 

2 
- 

2 
2 

5 
2 

3 
- 
- 

- 
2 

- 
- 

3 
- 

- 
- 

4 
- 
- 

6 
- 

- 
- 

- 
- 

- 
11 

5 
- 
- 

- 
- 

- 
- 

3 
4 

- 
2 

6 
2 
- 

- 
- 

- 
- 

2 
- 

- 
2 

7      
 

Table 2 cont. 

Macroeconomic 
indicators 

Hungary Malta Poland Slovenia Slovakia 

Upper value – quantitative indicator cause qualitative, bottom value – 
inverse relation. 

1 
- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

2 
- 
- 

- 
2 

2 
- 

- 
- 

- 
- 

3 
- 
- 

 
 

3 
- 

- 
- 

2 
- 

4 
- 
- 

 
 

2 
- 

- 
- 

- 
- 

5 
- 
- 

 
 

3 
- 

- 
3 

- 
- 

6 
- 
6 

- 
- 

2 
- 

- 
3 

- 
- 

7 
- 
- 

 
- 
2 

 
- 
- 

a) Source: own calculation based on Eurostat data 
b) Explanations: see table 1 

 
 The analyses show that most often – in 4 countries – the CCI is a cause of the 
consumer price index. Mutual causality, on the other hand, occurs in Estonia and 
Lithuania. Clearer relationships can be noticed when comparing the CCI with the rate 
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of unemployment. In total, the quantitative variable is a cause of the qualitative, and 
vice versa, in 9 cases. Only more often it is the data from official statistics that improve 
the prognosis of household expectations. 
 Causality tests in the Granger sense also lend support to the small prognostic 
applicability of the industrial production index observed in the correlation study. A 
similar case is also with more detailed supply measures (demand indirectly) – durable 
and non-durable goods indexes. 
  The CCI does not reveal prognostic suitability for forecasting the dynamics of 
retail turnover, except for only few cases. Similar results were obtained after the 
analysis of inverse relationships. 
 Expected causality between gross wages & salaries and the CCI was not recorded. 
This could prove the coincident character of those values. 
 

3.3 . Artificial Neural Networks (ANN) 

 Apart from other numerous applications, artificial neural networks are also useful in 
the prognostic process. They can use data sets in the form of time series, which creates 

the opportunity to analyse and forecast economic processes50.  Multilayer structures – 
perceptors with back propagation learning - are often used for this. An advantage of 
artificial neural networks, namely the possibility of detecting non-linear relationships 

in data, has been stressed in numerous studies51. 

 A simulator of artificial neural networks – Statistica - has tools implemented for the 
selection of an optimal set of information needed to describe a series that is a pattern. 
Due to the fact that the number of variables that were analysed each time is relatively 
small, the backward stepwise feature selection algorithm seemed to be most 
appropriate here. It starts with all available input variables and on each iteration 
removes one by one, starting from those whose absence causes least deterioration of  
the performance. 

                                                      
50  Presentation of results of artificial neural networks application in forecasting can be found 
in: Zhang G., Patuwo B. E., Hu M. Y.: Forecasting with Artificial Neural Networks: The State 
of the Art. International Journal of Forecasting, 1998, No. 14, pp. 52-55; Jaglic T., A Nonlinear 
Approach to Forecasting With Leading Economic Indicators. Studies in Nonlinear Dynamics & 
Econometrics, 2003, Vol. 7, No. 2. 
51  T. Hill, M. O’Connor, W. Remus: Neural Network Models for Time Series Forecasts. 
Management Science, 1996, Vol. 42, No. 7, pp. 1082-1092. 
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 Best time shifts of variables indicated clearly by the simulator are presented in the 
table. If in five consecutive trials to select optimal time lag of a variable the simulator 
provided different results, then the reading was considered ambiguous. 
 Results obtained for the index of consumer prices confirm those obtained when 
applying other methods. There are clear time shifts between the reference variables, 
however their direction was not clearly indicated. In the majority of cases (7 countries) 
it is the quantitative price index that could be used to describe the development of 
household opinions. But it would only play the role of a leading indicator in just 5 
cases. 
 Once again, clear relationships between the unemployment rate and the CCI were 
noted. Official information about unemployment levels is definitely more useful in 
describing the latter component. At the same time, the lack of time lags prevails here. 
On the other hand, the consumer expectations had a clearly leading character. The CCI 
occurs in this role in 6 countries. 
 
Table 3. Optimal time shifts selected by the ANN simulator 

Macroeconomic 
indicators 

The Czech 
Republic 

Estonia Cyprus Latvia Lithuania 

The upper value describes the time lag of the quantitative indicator, the 
lower – qualitative. 

1 
a 
a 

12 
9 

a 
a 

a 
12 

12 
8 

2 
1 
a 

a 
12 

4 
0 

5 
0 

a 
0 

3 
1 
0 

a 
0 

1 
1 

0 
2 

1 
0 

4 
9 
a 

3 
0 

12 
a 

0 
a 

0 
0 

5 
0 
a 

0 
2 

a 
a 

0 
a 

0 
2 

6 
1 
a 

2 
1 

0 
1 

0 
0 

0 
0 

7 
- 
- 

- 
- 

- 
- 

- 
- 

- 
- 
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Table 3. cont. 

Macroeconomic 
indicators 

Hungary Malta Poland Slovenia Slovakia 

The upper value describes the time lag of the quantitative indicator, the 
lower – qualitative. 

1 
a 
0 

8 
a 

12 
12 

a 
12 

a 
0 

2 
4 
0 

4 
0 

a 
0 

a 
12 

6 
12 

3 
2 
0 

- 
- 

0 
a 

a 
0 

0 
2 

4 
a 
6 

- 
- 

10 
a 

a 
a 

0 
9 

5 
6 
4 

- 
- 

a 
a 

3 
a 

0 
a 

6 
7 
8 

12 
1 

0 
a 

a 
a 

a 
a 

7 
6 
a 

- 
- 

1 
0 

- 
- 

1 
0 

a) Source: own calculations based on Eurostat data 
b) Explanations:  
a – ambiguous result  
Other explanations: see table 1 

 
 The artificial neural network simulator confirms a relationship between the industry 
production index and the consumer confidence indicator. Inter-variability without time 
lags dominates here. Greater prognostic applicability of the CCI can be observed in 
relation to the durable goods index. The qualitative indicator is suitable for its 
description in 7 economies, out of which 4 show leading characteristics of between 3 
and 12 months. The dynamics of non-durable production could also be described by 
means of the CCI, but here coincident relationships prevail (except for Hungary and 
Slovenia). 
 Relationships between consumer expectations and the dynamics of retail turnover 
were recorded in as many as 8 economies. Most often the descriptive character is 
displayed by the quantitative indicators which would perform best without time shifts. 
However, inverse roles were also clearly seen. The quantitative index shows 
descriptive capabilities with regard to the CCI in 6 countries. The nature of this 
variable is mainly coincident. 
 
4. Simple indicators of consumer situation 

 A significant element of changes occurring in young market economies that are still 
undergoing transformations is the economic education of society. Acquiring 
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knowledge about market mechanisms and new economic realities is a gradual process, 
spread over years. In such conditions, the expectations of economic agents might carry 
a bigger error than analogous assessments in developed economies. Consequently, the 
analysis methods discussed earlier in the article were applied to additionally identify 
the relationships between simple indicators of consumer opinions and macroeconomic 
variables.  Collating series describing the same economic phenomena but from 
different perspectives, and with the use of different information sources, seems the 
most interesting part of this analysis. An example is the indicator of consumer opinion 
on price trends and the index of consumer prices. 
 In the set of information used, one can also point out variables which, due to the 
substantive range of information, should correspond with each other to some extent. 
They are, for instance, the qualitative index of willingness to make important purchase 
(major purchase at present) and the production index of durable goods. The qualitative 
index of the general economic situation over the last 12 months and the quantitative 
industry production index can also constitute a pair of such variables.  It was 
established that the latter index illustrates the changes in a general economic situation 
of a given country. 
 Stepping off the level of an aggregated indicator (such as the CCI) to simple 
indicators of consumer opinions seems desirable, since a single aggregate in the form 
of the consumer confidence index cannot be equally suitable for predicting either all 

types of expenditure, or the propensity to save52. The following simple indexes were 
taken into consideration in the study: the financial situation over the last 12 months, the 
general economic situation over the last 12 months, major purchases at present, price 
trends over the last 12 months, a statement on the financial situation of household, 
savings at present, and unemployment expectations over the next 12 months. 
 Results of the analyses, presented below, are ordered in a similar way as in the first 
part of the article. First, selected findings from cross-correlograms are presented, 
followed by the results of the search for econometric causality. Lastly, results obtained 
by the use of an artificial neural network simulator are discussed. 
 

  

                                                      
52  Curtin R. (2007), Consumer Sentiment Surveys: Worldwide Review and Assessment, 
“Journal of Business Cycle Measurement and Analysis”, CIRET – OECD, Vol. 3, No. 1. p. 13. 
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4.1 . Cross correlations – simple indexes of the consumer opinions 

 The index of consumer prices certainly displays the strongest relationships with 

household opinions quantified into price trends over the last 12 months53. It is clear 
from the results obtained that household representatives are usually good or very good 
at recognizing price trends, and balance series is suitable for describing changes in 
consumer prices. In the majority of cases the lack of time postponements means a 
coincident character of those variables. It must, however, be mentioned that there is a 
certain prognostic potential in the series of quantified consumer opinions. This is 
because the indicator of a consumer situation is published several weeks earlier than 
official statistics. 
 Expectations regarding the unemployment level correspond fairly well with the 
unemployment rate indicator. Yet, in most cases other qualitative indicators (e.g. 
regarding financial standing of households) manifest stronger relationships with this 
quantitative variable. In the majority of instances, the quantitative indicator is lagged 
against consumer opinion indications, which was expected due to the prognostic 
character of the latter. 
 Consumers assess changes in the general economic situation of their country 
accurately (exceptionally small correspondence exists only in Poland). The character of 
the qualitative indicator time shifts is diversified. More often it is a coincident or 
slightly lagged variable in relation to the results of survey methods rather than a 
leading one. Hence, it is not possible to state definitely that consumer attitudes are 
shaped by macroeconomic data publications. 
 Usually, a leading character of consumer perception changes in relation to durable 

goods sales is expected54. One of the most appropriate qualitative indicators seemed in 
this instance to be major purchases at present. Additionally, it was compared with a 
non-durable goods index, as well as with retail turnover dynamics. 
 
  

                                                      
53  The relationships of this index with all the other qualitative indicators are presented in 
appendix. 
54  Mishkin F. S. (1978), Consumer Sentiment and Spending on Durable Goods, “Brookings 
Papers on Economic Activity”, Vol. 1978, No. 1., p. 229. 
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Table 4. Linear relationships and time shifts between simple indicators of the 
consumer situation and quantitative indexes - annual growth rates 

Macroeconomic 
indicators 

Czech 
Republic 

Estonia Cyprus Latvia Lithuania 

Time shifts of macroeconomic indicator in months (negative mark means lagged 
character). The highest values of correlation coefficient are provided in brackets.  

 Price trends over the last 12 months 

1 0(0.93) 0(0.90) 1(0.58) 0(0.75) 0(0.93) 

 Unemployment expectations over the next 12 months 

2 -8(0.49) -3(0.74) 0(0.64) 0(0.80) -3(0.73) 

 General economic situation over the last 12 months 

3 1(0.75) 0(0.90) -6(0.50) 1(0.87) 0(0.67) 

 Major purchases at present 

4 0(0.82) 0(0.71) -2(0.58) 5(0.56) 0(0.64) 

5 3(0.51) -1(0.81) 10(-0.36) 0(0.82) 0(0.77) 

6 1(0.75) -1(0.83) 0(0.58) 0(0.92) 0(0.84) 

 

Table 4. cont. 

Macroeconomic 
indicators 

Hungary Malta Poland Slovenia Slovakia 
Time shifts of macroeconomic indicator in months (negative mark means lagged 
character). The highest values of correlation coefficient are provided in brackets.  

 Price trends over the last 12 months 

1 0(0.46) 3(0.22) 0(0.87) 1(0.77) 0(0.85) 

 Unemployment expectations over the next 12 months 

2 0(0.72) -3(0.76) -7(0.58) -4(0.56) 5(-0.31) 

 General economic situation over the last 12 months 

3 0(0.71) - -7(-0.22) 1(0.85) 2(0.75) 

 Major purchases at present 

4 -1(0.51) - 4(0.22) -1(0.70) 12(0.41) 

5 -1(0.49) - 7(0.37) -2(0.47) -6(-0.36) 

6 0(0.91) 12(-0.32) -1(0.45) -3(0.31) -7(-0.29) 

a) Source: own calculations based on Eurostat data 
b) Explanations: see table 1 

 
 The major purchases indicator reveals a clear relationship with the dynamics of 
durable goods sales in 7 out of 9 cases (the correlation coefficient exceeds 0.50). Still, 
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only in 3 countries would information provided by the consumer survey enable the 
prediction of changes in the real economy. In other cases it is a coincident or even 
lagged relation. 
 Considering the strength of the relationships, the consumer situation indicator is 
less suitable when describing the variability of non-durable goods sales. The 
correlation coefficient exceeds the 0.50 value in only 4 countries. The situation in this 
regard looks better in comparison with the variability of retail turnover. A relatively 
strong relationship was recorded in 6 countries. 
 

4.2. Granger causality tests – simple indexes of the consumer opinions 

Table 5. Granger causality tests between simple indicators of consumer perceptions 
and macroeconomic indicators. 

Macroeconomic 
indicators 

Czech 
Republic 

Estonia Cyprus Latvia Lithuania 

Upper value – the quantitative indicator cause the qualitative one, lower 
value – inverse relationship. 

 Price trends over the last 12 months 

1 
2 
- 

2 
2 

2 
- 

6 
- 

2 
- 

 Unemployment expectations over the next 12 months 

2 
- 
2 

2 
2 

- 
- 

2 
2 

- 
2 

 General economic situation over the last 12 months 

3 
- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

 Major purchases at present 

4 
- 
- 

- 
- 

- 
2 

- 
- 

- 
11 

5 
- 
- 

- 
2 

- 
- 

- 
- 

- 
2 

6 
- 
2 

- 
- 

- 
8 

- 
- 

- 
- 

 
 Results of econometric causality tests confirm strong relationships between the 
quantitative indicator of consumer prices and price trend assessments, which are 
expressed by households. The first one cause the qualitative indicator in as many as 7 
countries. As a result, it turns out that former variability of the ICP (index of consumer 
prices) helps in forecasting consumer opinions regarding price trends. 
 The outcome of causality tests with regard to unemployment confirmed the 
previous findings. The expectations of households can improve the forecasts regarding 
unemployment level changes in 6 of the surveyed countries. 
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Table 5. cont. 

Macroeconomic 
indicators 

Hungary Malta Poland Slovenia Slovakia 

Upper value – the quantitative indicator cause the qualitative one, lower 
value – inverse relationship. 

 Price trends over the last 12 months 

1 
- 
- 

- 
- 

2 
- 

2 
- 

- 
2 

 Unemployment expectations over the next 12 months 

2 
- 
- 

- 
2 

2 
- 

- 
2 

- 
- 

 General economic situation over the last 12 months 

3 
- 
- 

 
2 
- 

2 
- 

2 
- 

 Major purchases at present 

4 
- 
- 

 
- 
- 

- 
2 

- 
- 

5 
- 
- 

 
- 
- 

- 
- 

- 
- 

6 
- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

a) Source: own calculations based on Eurostat data 
b) Explanations: see table 1 

 
 At the same time, inverse causality occurs in two instances. Relationships of 
qualitative indicators with former values and future fluctuations of the same variable 

are also observed in other analyses55. This can bear testimony to a fairly large 
information content of the qualitative indicator. On the one hand, it contains data 
published in official statistics (filtered in a certain way), but on the other hand, it also 
includes other kinds of information, e.g. acquired through personal experience and 
contact with other participants of a market. 
 As the obtained results show, simple indicators of the consumer situation are not 
applicable in predicting changes in an economic situation. An inverse relation appears 
in Poland, Slovenia and Slovakia. Here, we can talk about consumer opinion being 
shaped under the influence of information published in official statistics. 
 In only 3 countries changes in the production of durable goods can be more 
accurately forecast owing to the evaluation of consumers’ opinions, while trends in the 
production of non-durable goods and retail turnover in only two countries. As a result, 

                                                      
55  Curtin R. (2007), op. cit., pp. 20 – 21. 
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the applicability of simple indicators of the consumer situation for forecasting must be 
assessed as weak. Perhaps their predictive value would be increased applying a 
different form of quantitative series (for instance, as a percentage deviation from 
stochastic trend). 
 
4.3. Artificial Neural Networks – simple indexes of the consumer opinions 

 Results obtained by means of the artificial neural networks simulator reveal a 
coincident character of series describing price changes. The qualitative indicator used 
for the description of the quantitative variable, and vice versa, would have had the 
highest value in the model if they had been included simultaneously or with a 1-month 
lag. 
 The unemployment rate indicator published in official statistics shows usefulness 
for forecasting unemployment expectations of households. Such a situation can be 
noted in 7 countries. An inverse relationship observed in 4 countries proves, at the 
same time, a rich information content of the household expectations indicator. 
 Results of the analysis with the use of the ANN also indicate a coincident character 
of variables describing a general economic situation in the said countries. These series 
would have had the highest value in the models if they had been included in them 
without time lags.  

 
Table 6. Optimal time lags selected by the ANN simulator 

Macroeconomic 
indicators 

The Czech 
Republic 

Estonia Cyprus Latvia Lithuania 

Consumer opinion indicators 
 price treads over the last 12 months 

1 
1 
0 

0 
0 

12 
1 

0 
0 

1 
0 

 unemployment expectations over the next 12 months 

2 
12 
12 

5 
12 

0 
12 

a 
0 

a 
0 

 general economic situation over the last 12 months 

3 
0 
a 

0 
a 

6 
a 

0 
2 

0 
0 

 major purchases at present 

4 
1 
0 

4 
0 

5 
a 

0 
12 

4 
0 

5 
1 
a 

5 
0 

a 
a 

0 
a 

1 
0 

6 
2 
a 

a 
0 

5 
0 

0 
0 

1 
0 
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Table 6. cont. 
Macroeconomic 
indicators 

Hungary Malta Poland Slovenia Slovakia 
Consumer opinion indicators 

 Price trends over the last 12 months 

1 
0 
1 

a 
a 

0 
1 

0 
1 

1 
0 

 unemployment expectations over the next 12 months 

2 
a 
12 

a 
0 

12 
12 

a 
12 

12 
12 

 general economic situation over the last 12 months 

3 
a 
0 

 
0 
3 

0 
a 

0 
a 

 major purchases at present 

4 
a 
a 

 
 

a 
a 

a 
0 

12 
a 

5 
a 
a 

 
 

a 
a 

a 
0 

10 
a 

6 
1 
6 

12 
a 

2 
6 

a 
a 

12 
a 

a) Source: own calculations based on Eurostat data 
b) Explanations: 
a – ambiguous 
Other explanations: see table 1 

 
 When using the ANN, the major purchases at present variable can, on average, 
provide better results at forecasting retail turnover. The qualitative indicator would be 
helpful in this regard in seven countries and its lag would then range from 1 to 12 
months. A series of quantified opinions concerning major purchases is applicable in 
forecasting durable goods sales in 5 countries, and non-durable goods sales in 4 
countries. 
 Finally, the prognostic value of the discussed qualitative variables would have to be 
verified by constructing artificial neural network models, e.g. multilayer perceptions. 
 
5. Summary 

 The article dealt with results of the analyses that were guided by the aim of an 
initial establishment of the relationships between consumer situation indicators and 
selected macroeconomic variables. Those relationships were analysed with the use of 
the data published by Eurostat for 10 countries which joined the European community 
in 2004. 
 Correlations between the qualitative indicators of the consumer situation and 
macroeconomic series are in the majority of countries similar with regard to direction 
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and the strength of relationships. A bigger diversity was recorded with regard to time 
shifts. It must nonetheless be stressed that in the majority of cases the variability of 
series was coincident in character. Consequently, the idea to draw conclusions about 
factors affecting consumer confidence was abandoned in this analysis. Additionally, 
pairs of the analysed variables also displayed interrelationships. During the analyses 
the following, among others, was established: 
-  Volatility of consumer prices correlates negatively with trends in consumer 

attitudes expressed by means of the CCI. The recorded relationships are not strong, 
but it seems that the price index could be applied for forecasting the qualitative 
indicator, which is seen in cross-correlograms and the neural network simulator. 

-  Clearly stronger relationships became visible when combining the CCI and 
unemployment rates. According to expectations, these are negative relations but 
mostly coincident. 

-  Most often consumer opinions also show a relationship with the general economic 
situation measured by the industry production index. A positive relationship has a 
coincident character and is rather strong. It weakens if the consumer confidence 
indicator is compared with the non-durable and durable goods indexes. In the case 
of the former one, linear methods reveal coincident inter-variability, and only taking 
into account non-linear relations gives the opportunity to use the CCI as a leading 
indicator. 

-  Despite evident relationships of the qualitative indicators with retail turnover 
dynamics, they do not usually manifest either lags or leads. 

 A more detailed analysis aiming at looking at simple indicators constructed mainly 
based on consumer’s opinions and their relations with macroeconomic data, made it 
possible to formulate the following conclusions: 
-  As expected, the indicator of price trends diagnosis shows an evidently stronger 

relationship with the price index than with the CCI. Consumers accurately assess 
inflation pressure without bigger lags 

-  Unemployment expectations correspond well to unemployment rate changes. 
Consumer forecasts can be useful in forecasting unemployment rates in most of the 
analysed countries. The use of the ANN simulator could make an inversion of both 
series role possible – in this instance the quantitative variables manifest prognostic 
capability of the qualitative series in 7 countries. 

-  The relationship between major purchases at present with production indexes is 
clearly strong, the biggest with a total aggregate. Against expectations, consumer 
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opinions are not practically adequate for forecasting changes in durable goods 
consumption as coincident relationships dominate here. 

-  Assessments of opportunities for making important purchases have a clear 
connection with retail turnover. In order to apply the qualitative indicator in 
forecasting, the ANN simulator which detects non-linear relationships would need 
to be used. 

 It can be expected that together with economic development of the countries here 
discussed, consumers will use an increasingly wider spectrum of factors to form their 
opinions56. On the one hand, the increasing wealth of a society will considerably 
reduce the significance of purchasing power. On the other hand, a growing awareness 
regarding market mechanisms and easier access to information will contribute to 
considering other elements, besides income levels and the probability of retaining 
them. That’s why there is a need to further analyse the relationships between the 
information provided by the consumer tendency surveys and data published in official 
statistics in the 10 new countries of the EU. 
  

                                                      
56 See: Curtin R. (2007), op. cit., p. 13. 
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Appendix 

Table 7. Linear relationships and time shifts between simple indicators of the 
consumer situation and quantitative indexes - annual growth rates 

Macroeconomic 
indicators 

Time shifts of a macroeconomic indicator (negative mark means lagged character). 
The highest correlation coefficients are provided in brackets. 

a b c d e f g 
Czech Republic 
1 -12(0.51) 7(-0.41) 7(-0.44) 0(0.93) -12(0.35) -12(0.54) -2(-0.50) 
2 -12(-0.59) 6(0.45) 6(0.48) 0(-0.73) -12(-0.42) -12(-0.69) -8(0.49) 
3 2(0.46) 1(0.75) 1(0.80) -7(-0.64) -1(0.27) -1(0.49) 1(-0.69) 
4 0(0.51) 0(0.77) 0(0.82) -7(-0.57) -6(0.29) -2(0.58) 0(-0.80) 
5 3(0.34) 3(0.42) 3(0.51) -6(-0.57) -2(0.26) 2(0.37) 7(-0.46) 
6 0(0.69) 0(0.77) 1(0.75) -6(-0.46) -2(0.44) 1(0.63) 2(-0.69) 
Estonia 
1 -12(0.37) 6(-0.54) 6(-0.62) 0(0.90) 0(0.54) -12(0.50) 6(0.55) 
2 -2(-0.75) -3(-0.62) -5(-0.48) 0(-0.83) 1(-0.64) -1(-0.48) -3(0.74) 
3 0(0.82) 0(0.90) -3(0.82) 1(0.60) -6(-0.35) -12(-0.24) 0(-0.86) 
4 1(0.76) 0(0.83) 0(0.71) 1(0.49) -6(-0.43) -12(-0.30) 0(-0.76) 
5 0(0.83) 0(0.90) -1(0.81) 0(0.42) -11(-0.32) 10(0.27) 0(-0.87) 
6 0(0.90) 0(0.96) -1(0.83) 0(0.48) -12(-0.34) -12(-0.34) 0(-0.89) 
Cyprus 
1 6(0.25) -7(0.38) 7(-0.54) 1(0.58) 7(0.45) 3(0.28) 0(-0.61) 
2 6(-0.49) -10(-0.45) 5(0.42) -10(0.42) 5(-0.46) 9(-0.38) 0(0.64) 
3 Brak() -6(0.50) -2(0.56) -7(-0.51) -1(-0.35) Brak() 0(-0.64) 
4 -3(-0.42) 0(0.51) -2(0.58) -6(-0.29) -2(-0.47) -3(-0.33) 1(-0.50) 
5 1(0.27) -3(0.45) 10(-0.36) 11(0.46) 6(0.30) 4(0.33) 2(-0.51) 
6 -3(-0.30) -1(0.64) 0(0.58) -6(-0.43) -2(-0.32) brak() 0(-0.54) 
Latvia 
1 7(-0.38) 7(-0.52) 7(-0.57) 0(0.75) 0(0.50) 7(-0.39) 7(0.53) 
2 0(-0.90) 0(-0.73) 0(-0.67) 0(-0.95) 0(-0.79) 0(-0.77) 0(0.80) 
3 1(0.81) 1(0.87) 0(0.81) 1(0.59) 1(0.38) 1(0.74) 0(-0.80) 
4 5(0.45) 3(0.65) 5(0.56) -6(-0.28) -6(-0.32) 3(0.55) 5(-0.52) 
5 0(0.83) 0(0.89) 0(0.82) 0(0.57) 0(0.44) 0(0.78) 0(-0.81) 
6 0(0.94) 0(0.96) 0(0.92) 0(0.66) 0(0.57) 0(0.87) 0(-0.91) 
Lithuania 
1 7(-0.41) 5(-0.59) 7(-0.64) 0(0.93) 5(-0.55) 7(0.25) 7(0.61) 
2 0(-0.79) -3(-0.59) -3(-0.59) 3(-0.60) -3(-0.58) 0(0.47) -3(0.73) 
3 0(0.62) 0(0.67) 0(0.71) -3(-0.42) 0(0.38) 0(-0.72) 0(-0.69) 
4 0(0.61) 0(0.68) 0(0.64) -4(-0.35) 0(0.51) 0(-0.57) 0(-0.65) 
5 0(0.85) 0(0.83) 0(0.77) -9(-0.38) 0(0.82) 0(-0.49) 0(-0.84) 
6 0(0.92) 0(0.93) 0(0.84) -5(-0.37) 0(0.71) 0(-0.75) 0(-0.91) 
Hungary 
1 -2(-0.34) -6(-0.30) 7(-0.33) 0(0.46) -7(-0.22) -3(-0.35) -7(0.33) 
2 0(-0.67) 0(-0.76) 0(-0.77) 0(0.52) 0(-0.73) 0(-0.63) 0(0.72) 
3 0(0.60) 0(0.71) 0(0.72) -2(-0.53) -1(0.69) 0(0.51) 0(-0.71) 
4 -2(0.39) 1(0.47) -1(0.51) -5(-0.37) -2(0.50) -2(0.35) 1(-0.52) 
5 -2(0.46) -2(0.39) -1(0.49) -4(-0.57) -3(0.46) -4(0.40) 1(-0.38) 
6 0(0.88) 0(0.85) 0(0.91) 0(-0.83) -1(0.83) 0(0.83) 0(-0.75) 
7 0(0.43) 0(0.56) 0(0.55) -1(-0.28) 0(0.52) 0(0.37) 0(-0.57) 
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Malta 
1 7(-0.46) 8(-0.43) 6(-0.48) 3(0.22) 7(-0.45) -7(0.43) 7(0.50) 
2 -3(-0.61) -2(-0.75) -3(-0.51) 4(-0.44) -6(-0.22) 0(-0.32) -3(0.76) 
3 - - - - - - - 
4 - - - - - - - 
5 - - - - - - - 
6 12(0.33) 12(0.38) 12(-0.32) -2(0.29) 10(0.21) -2(-0.40) 11(-0.37) 
Poland 
1 -12(0.45) 8(-0.29) -12(0.34) 0(0.87) -3(0.52) -12(0.54) 8(0.50) 
2 -5(-0.81) -6(-0.74) -6(-0.61) 12(-0.48) 0(-0.84) 0(-0.86) -7(0.58) 
3 -6(-0.34) -7(-0.22) 2(0.27) -3(-0.68) -3(-0.48) -9(-0.28) 2(-0.55) 
4 9(0.28) 4(0.22) 4(0.22) -3(-0.69) -9(-0.36) -10(-0.21) 4(-0.50) 
5 -10(-0.34) 7(0.35) 7(0.37) 0(-0.70) -8(-0.43) -10(-0.44) 6(-0.59) 
6 6(0.48) 6(0.39) -1(0.45) -3(-0.63) 9(0.46) 8(0.46) 4(-0.54) 
7 0(0.71) 0(0.77) 0(0.73) 10(0.48) 6(0.61) -4(0.56) -1(-0.83) 
Slovenia 
1 7(-0.42) 0(0.41) 7(-0.54) 1(0.77) -9(0.41) -12(0.56) -2(-0.65) 
2 6(0.69) 6(0.41) 6(0.75) 0(-0.77) -10(-0.33) -11(-0.44) -4(0.56) 
3 -8(0.46) 1(0.85) -2(0.71) -7(-0.49) -2(0.28) -7(0.34) 0(0.76) 
4 -1(0.54) 1(0.80) -1(0.70) -6(-0.45) 1(0.27) 6(0.20) 0(-0.58) 
5 -8(0.40) 1(0.63) -2(0.47) -8(-0.34) -5(0.34) -6(0.42) -2(-0.56) 
6 -12(0.17) 0(0.62) -3(0.31) 0(0.46) -9(0.30) -1(-0.32) -1(-0.58) 
Slovakia 
1 -3(-0.43) -5(-0.29) 3(-0.41) 0(0.85) -1(-0.53) 0(-0.59) 0(-0.27) 
2 -3(-0.75) -6(-0.53) -1(-0.77) -12(0.32) 0(-0.89) 1(-0.90) 5(-0.31) 
3 3(0.57) 2(0.75) 11(0.44) -6(-0.35) 10(0.40) 8(0.34) 1(-0.84) 
4 8(0.48) 8(0.46) 12(0.41) 7(-0.24) 11(0.40) -12(-0.33) 3(-0.42) 
5 10(0.36) 2(0.37) -6(-0.36) 8(-0.32) -6(-0.39) -5(-0.49) 0(-0.43) 
6 1(0.26) 0(0.60) -7(-0.29) 0(0.63) -5(-0.37) -1(-0.54) 0(-0.81) 
7 0(0.28) 0(0.67) -7(-0.32) 0(0.61) -5(-0.33) 0(-0.47) 0(-0.80) 
Source: own calculations based on Eurostat data 
Explanations: 
a - Financial situation over the last 12 months 
b - General economic situation over the last 12 months 
c - Major purchases at present 
d - Price trends over the last 12 months 
e - Statement on financial situation of household 
f - Savings at present 
g- Unemployment expectations over the next 12 months 
Other explanations: see table 1 

 
 



 

 
 
 


