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Abstract

Services are the most dynamically developing sector in eveiy economy. The sector 
of banlcing ser/ices, considered by many “the economy’s bloodstream”, plays a special 
role among them, Therefore, an essential ąuestion arises, whether the processes and 
fluctuations of business tendencies occurring on the market of banking services 
correctly reflect the changes in the country’s economic development and, therefore, 
whether the data from the banking sector can be used for short-term forecasting of 
macroeconomic variables. Another important problem -  which, despite numerous 
attempts, has not been solved yet -  is the assessment of the usefulness of qualitative 
data obtained from the business tendency surveys in the forecasting of quantitative 
variables (statistical data). An attempt to answer all these ąuestions has been madę in 
this paper.

Its primary aim is to assess the usefulness of new synthetic indicators and climate 
indexes, constructed on the basis of results obtained from business tendency survey of 
the banlcing market, for short-term forecasting of basie macroeconomic variables 
which characterize the country’ s economic development.
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1. Introduction

Every economy experiences changes in the level of economic activity, which 
manifest themselves in morę or less regular business tendency fluctuations. 
Identification of such fluctuations, both current and futurę ones, is very significant for 
enterprises because it allows them to rationally shape the company’s further 
development and to optimise decision-making processes.



In market-economy conditions, the financial sector is one of the most important 
regulators of the functioning of both the whole economy and of particular business 
entities. The processes taking place there usually exhibit a leading character in relation 
to the whole economy33 and its particular sectors. Therefore, financial market 
monitoring is necessary not only for the explanation of economic processes but also for 
the forecasting of upcoming changes.

One of the most popular methods of examining changes in economic activity is the 
business tendency survey. This method has many advantages34, the most important of 
which include its speed, relative ease of obtaining information and the possibility of 
achieving not only the assessment of economic processes completed (ex post), but also 
their forecast for the coming period (ex antę). An indisputable advantage of this 
method is its universality, enabling the researchers to diagnose and forecast the 
business tendencies both at the level of the whole economy and its particular branches 
or sectors. Despite the widespread use of business tendency surveys to study the 
situation in industry, construction and trade, this method has been relatively rarely used 
by research institntes to assess and forecast business performance tendencies in the 
sector of services, especialły in the financial services sector.

One of the first centres in Europę to use the business tendency survey for the 
assessment of the situation on the market of financial services was the Department of 
Marketing Research of the Poznań University of Economics (DMRP)35. Such research 
has been conducted in the banking sector (sińce 1992), in a ąuarterly cycle on a Polish, 
nation-wide constant sample consisting of 500 units. The panel comprises both the 
head-offices and branches of banlcs. Information from the units participating in the 
survey is received by mail.

The paper is an attempt to identify and quantify the relations between cyclical 
fluctuations in the banlcing sector and the whole economy as well as to verify the 
usefulness of business tendency survey data for economic diagnosing and forecasting. 
Qualitative data come from banking business tendency surveys conducted by the 
DMRP. Synthetic indicators and climate indicators were adopted as variables 
characterizing tlie banking market situation. Climate indicators were calculated as non- 
weighted arithmetic averages of the balances of assessments and forecasts for 
particular categories from the banlcing market. In tum, synthetic indicators were

33 Morę details can be found, among others, in; Chaipin, F. and C. Mathieu, (2004).
34 A morę extensive characteristics of the advantages and efficiency of the business tendency survey can 
be found in: Bieć, M., (1995).
35 A detailed description of the methodology and research organisation can be found in: Garczarczyk, J., 
R. Matusewicz and M. Mocek, (2001).
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created as arithmetic averages of three or five simple indicators. Index of Banking 
Business Tendency PIICBANK is a weighted arithmetic average of the assessment of 
financial means obtained, granted loans, unpaid credits, financial situation and the 
forecast of the balance sheet sum. Confidence index concerning demand for banlcing 
services PIOPB1 was calculated as an arithmetic non-weighted average of the 
assessment of the total number of services proyided, total number of customers served 
and the forecast of the balance sheet sum. Confidence index concerning demand for 
banking services PIOPB2 is a non-weighted arithmetic average of the assessment of 
the total number of services provided, total number of customers served, and the 
forecast of the situation on the banking market. Confidence index concerning current 
sales of banking services PIOSB is also calculated as a non-weighted arithmetic 
average of the assessment of the total number of customers served, financial means 
obtained and granted loans. Confidence index concerning the banlcs’ financial 
condition P10KFB1 is a a non-weighted arithmetic average of the assessment of 
financial situation, unpaid credits and the forecast of profitability rafio. Confidence 
index concerning the banlcs’ financial condition PIOKFB2 is calculated as a weighted 
arithmetic average of the assessment of financial situation, unpaid loans and the 
forecast of profitability ratio. Table 1 presents climate indicators and synthetic 
indicators used in the analyses, together with their codes.

Table 1 Climate indicators and synthetic indicators for the banlcing market
Q ualitative variable Codę

Climate index for balance sheet sum ICSB
Climate index for solvency ratio KWW
Climate index for profitability ratio KWR
Climate index for banking market ICRB
Climate index for PLN deposits KDZ
Climate index for foreign currency deposits KDW
Climate index for PLN loans KICZ
Climate index for foreign currency loans KKW
Climate index for other banking services ICPU
Index of Banking Business Tendency PIKBANK PIK
Confidence index concerning demand for banking services PIOPB1 PPB1
Confidence index concerning demand for banking services PIOPB2 PPB2
Confidence index concerning current sales of banking services PIOSB PSB
Confidence index concerning banlcs’ financial condition PIOKFB1 PFB1
Confidence index concerning banlcs’ financial condition PIOKFB2 PFB2

Quantitative (statistic) data used in the paper come from the publications of Central 
Statistical Office (GUS). Gross domestic product (GDP), industrial production sold 
(PPY), construction and assembly production (PBY) and inflation (INI) were chosen
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from among the indicators describing the situation in the economy and its particular 
sectors. Arniual indexes of quantitative variables estimated on the basis of the 
following formula were used in the analyses36

/, = ^ - * 100.
y /—4

Gross domestic product was represented by the time series of indexes of annual 
changes in real terms, while for inflation the series including consumer price indexes of 
annual changes estimated in ąuarterly terms were adopted.

The abovementioned form of expressing time series was to eliminate seasonal 
factors37 and maintain the homogeneity of qualitative and quantitative data used in the 
analyses38. Assessment and forecast balances from banking business tendency surveys 
which were used to construct composite indicators also presented changes of particular 
categories in a given quarter as compared to the analogous ąuarter a year before and 
predictions conceming these changes in the following ąuarter, as compared to the 
analogous period a year before. Because balances assumed the values in the rangę from 
“ 100 to +100, their modification was carried out by adding 100 to the balance actual 
value. In conseąuence, indicators within the rangę of 0 to 200 were obtained. The value 
of such indicators, similarly to indexes of quantitative data, reaching the level of morę 
than 100 indicated an increase of a given category and below 100 -  a decrease.

In the correlation analysis, Granger causality test and estimation of econometric 
models the data covering the period from 1995Q1 to 2004Q2 were used. On the basis 
of the econometric models created, forecasts for the three following ąuarters were 
carned out (from 2004Q3 to 2005Q1) and their accuracy was verified.

36 The procedurę described was applied to two macroeconomic variables expressed in cnrrent prices -  
industrial production sold and constraction and assembly production. The adoption of macroeconomic 
variables in cuiTent prices resulted from the intention to maintain uniformity of approach both towards 
financial market indicators and towards the indicators which characterize the economy’s real sphere. 
Moreover, as A. Gaweł indicates, in the study conceming the use of qualitative indicators for diagnosing 
and forecasting the changes in industrial production sold, a larger robustness of relations was noted 
between qualitative indicators and industrial production sold which was expressed in current prices than in 
the case of set prices. For a morę detailed description, see: Gaweł, A., (2004).
37 For a morę detailed description, see: Pangsy-Kania, S. and IC. Piech, (2003).
38 The examples of applying indexes of yearly, quarterly and monthly changes for statistical data indicate 
the superiority of yearly indexes also in the scope of robustness of relations with qualitative data. For a 
morę detailed description, see: Adamowicz, E., S. Dudek and K. Walczyk, (2005).
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2. Correlation analysis

In order to carry out a diagnosis whether a relationship occurs between the 
indicators which describe business tendency on the banking market and 
macroeconomic indicators, Pearson’s correlation coefficients were calculated at the 
first stage of the analyses. A set of lags and leads of the composite indicators which 
were obtained with the use of business tendency surveys data and which amounted to 8 
ąuarters, was adopted. Table 2 presents the highest values of the coefficients of 
correlation between reference variables and business tendency indicators and indicates 
the length of the lag (lead) period.

Ali maximum correlation coefficients presented in Table 2 and Table 3 are 
statistically significant at the significance level of 10%. At the significance level of 
5%, however, only the coefficient of correlation between the climate index for foreign 
currency loans and the constmction and assembly production is statistically 
insignificant19.

The results of correlation analysis indicate the existence of strong and very strong 
interrelations (absolute value of correlation coefficient amounts at least to 0.7) between 
GDP and business tendency survey data for the over one-third of the lags and leads. 
Moreover, the coefficient of correlation between the majority of qualitative variahles 
and GDP assumes positive values, A negative correlation was observed only with the 
climate index for solvency ratio (for all the lags and leads) and with the climate index 
for profitability ratio, the climate index for foreign currency deposits and the climate 
index for foreign currency loans (for part of the lags and leads analyzed). The highest 
robustness of their relations with tire GDP is exhibited by the climate index for the 
banking market and the climate index for PLN credits (correlation coefficient over 
0.9).

The levels of PearsoiTs coefficient of correlation indicate strong and very strong 
interrelations between the construction and assembly production and the qualitative 
data, for slightly morę than 50% of the lags and leads analyzed. In the case of two 
indicators -  climate index for the balance sheet sum and climate index for the banldng 
market -  the maximum value of correlation coefficient exceeds 0.9. In the case of 
another three indicators it is forrned at a slightly lower level, exceeding 0.8. Negative 
correlations were present only in the case of three qualitative data -  climate index for 39

39 Critical value of Pearson’s correlation coefficient with the significance level of 10% is 0.360, and with 
the significance level of 5% assumes the yalue of 0.423,



solvency ratio (for all the lags and leads), climate index for foreign currency deposits 
and climate index for foreign currency loans (only for part of the lags and leads).

Table 2 Maximum coefficients of correlation between the statistical data and climate
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indexes for the banking market

Qualitative vaiiable
Quantitative yariable

GDP PBY PPY INI

ICSB
0 +1 -5 0 -1
R 0.806 0.907 0.793 0.858

KWW
0 +5 +2 +5 +3
R -0.567 -0.509 -0.588 -0.642

KWR 0 0 -5 0 -1
R 0.615 0.525 0.694 0.721

KRB
O +1 +1 0 0
R 0.907 0.921 0.817 0.926

KDZ
0 +2 -5 +2 +1
R 0.869 0.823 0.859 r  0.935

ICDW
0 -5 -4 -4 -5
R -0.843 -0.689 -0.828 h -0.696

KKZ
0 -1 -3 -1 -2
R 0.911 0.897 0.886 0.948

KKW 0 +5 +8 +4 +4
R 0.634 0.397 0.758 0.616

KPU
0 +2 -3 0 -1
R 0.875 0.848 0,830 0.894

O -  lead /  lag period of qualilative variable against quantitative variable (in ąuarters)
| R -  Pearson’s correlation coefficient________________________________________

Sliglitły smaller robustness of relations may be noted between the industrial 
production sold and the indicators of climate for the banking sector. This is proved by 
the absolute value of correlation coefficient 0.7 or higher for almost one-third of the 
lags and leads analyzed and the lacie of maximum values of the coefficient which 
exceed 0.9. Howeyer, it is wortli noting that for five of the analysed qualitative 
yariables, the absolute value of the higliest Pearson’s correlation coefficient exceeds 
0.8. Moreover, in the case of industrial production sold a positive coirelation was 
observed for the majority of qualitative variables.

Also in the case of inflation indicator, for morę than one-third of the lags and leads 
considered, correlations were strong or very strong. At the same time, as many as three 
variables resulting form the business tendency survey -  climate index for the banking
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market, climate index for PLN deposits and climate index for PLN loans -  are 
characterized by a maximum correlation coefficient exceeding 0.9. For the other two -  
climate index for the balance sheet sum and climate index for other services -  the value 
of correlation coefficient exceeds 0.8. For five qualitative variables in all the lags and 
leads there are positive correlations and for four of them (climate index for solvency 
ratio, climate index for profitability ratio, climate index for foreign currency deposits 
and climate index for foreign currency loans) there were negatwe correlations in part 
of the lags and leads analyzed.

Table 3 Maximum coefficients of correlation between the statistical data and 
synthetic indicators for the banking market

Qualitative variable
Quantitative variable

GDP PBY PPY INI

PIK 0 0 -5 0 -1
R 0.901 0.941 0.863 0.939

PPB1
0 +1 +7 0 -1
R 0.830 0.825 0.835 0.865

PPB2 0 +1 -5 0 -1
R 0.863 0.887 0.829 0.898

PSB
0 -2 -5 -2 -3
R 0.862 0.897 0.828 0.923

PFB1
0 0 0 -1 0
R 0.902 0.873 0.877 0.901

PFB2
O 0 0 0 -1
R 0.902 0.832 0.889 0.917

O -  lead / lag period of qualitative variable against quantitative variable (in quarters) 
R -  Pearsoifs correlation coefficient

In morę than half of the analyzed lags and leads of the synthetic indicators from 
banking business tendency survey> there was a strong and very strong relation to GDP. 
The coefficient of correlation between four synthetic indicators and the GDP assumes 
positive values only. For two variables (PFB1 and PFB2), however, negative 
correlations were recorded in two cases. The highest values of maximum correlation 
coefficients (over 0.9) were noted in the case of three variables - Index of Banldng 
Business Tendency PIKBANK, confidence index conceming banks’ financial 
condition PIOKFB1 and confidence index conceming the banlcs’ financial condition 
PIOKFB2,

As regards construction and assembly production, the correlation coefficient 
indicated strong and very strong interrelation in morę than three-fonrths of the cases



analyzed. In the case of one indicator -  Index of Banking Business Tendency 
PIKBANK -  the maximum value of correlation coefficient exceeds 0.9. Negative 
correlations were noted only for two qualitative variables (PFB1 and PFB2).

In the case of industrial production sold, however, the absolute value of correlation 
coefficient was at least' 0.7 for morę then one-third of the cases analyzed. Moreover, it 
is worth noting that nonę of the maximum correlation coefficients exceeds the value of 
0.9. For four qualitative variables only positive correlation coefficients were obtained 
and for two variables (PFB1 and PFB2) there were negative correlations in some 
periods.

As regards the inflation indicator, there were strong and very strong correlations for 
50% of the cases analyzed. At the same time, as many as four variables resulting from 
business tendency surveys -  index of Banking Tendency PIKBANK, confidence index 
conceming the banks’ financial condition PIOKFB1, confidence index conceming the 
banks’ financial condition PIOKFB2 as well as confidence index conceming current 
sales of banldng services PIOSB -  are characterized by the maximum correlation 
coefficient which exceeds 0.9. Similarly to GDP and constmction and assembly 
production, for four qualitative variables only positive correlations were noted and 
negative correlations occurred in the case of PFB1 and PFB2 in two of the lags and 
leads analyzed.

3. Granger causality test

Another stage of tlie analyses was to verify tlie occurrence of causal relationships 
between the qualitative data treated as causes and the quantitative data considered as 
effects. Determination of the correct duration of time lags in processes-effects 
compared to processes-causes in the cause-and-effect econometric models is one of the 
major problems which arise during their constmction stage, This results from the fact 
that researchers relatively rarely have the a priori knowledge resulting from the theory 
of economics and allowing for model specification and, in conseąuence, determination 
of temporal intervals is usually carried out on the basis of auxiliary statistical 
analyses40.

One may State that “X is the cause of Y, with a given information set At which 
includes at least (Xt, Yt), if Yt may be forecasted better with the use of tlie past values 
of Xt than when omitting them”41. Granger causality test is based on verification of the

79

40 Bruzda, J., (1999).
41 Chow, G. C., (1995).
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significance of the total influence of variable X with lags from 1 to n periods in ADL 
model describing the changes in Y variable

Y, =ao + axYt-\ +... + + k ^ t- i  + -  + Kx t-n ■

Significance verification is carried out on the basis of LMF test. If there exists a 
statistically significant influence of variable X with lags from 1 to n periods, one may 
State that this variable is tlie cause of changes in variable Y in Granger’s sense42.

The results of the tests conducted indicate an influence in Granger’s, of such 
indicators as: climate index for foreign currency deposits, climate index for PLN loans, 
climate index for foreign currency loans on the GDP. Qualitative data from business 
tendency surveys on the banking sector indicate relatively long maximum lags which 
amount to six-eight quarters.

As regards industrial production sold, leads are exhibited by: climate index for PLN 
deposits, climate index for foreign currency deposits, climate index for PLN loans and 
climate index for foreign currency loans. The maximum lag length of the 
abovementioned climate indexes also exhibits significant differentiation, witliin the 
scope of one to eight ąuarters.

Table 4 Granger causality test results for climate indexes

Quantitative variable Qualitative variable Maximum lag lengtli 
(in quarters)

GDP KDW 8
GDP KKZ 6
GDP KKW 8
PPY KDZ 1
PPY KDW 8
PPY KKZ 7
PPY KKW 6
PBY KRB 3
PBY KKZ 4
PBY KPIJ 2
INI KDW 8
INI KKZ 8
INI KKW 8
INI KPU 8

42 Broader description of the procedurę of conducting LMF test can be found in: Gujarati, D. F., (1995); 
Charemza, W. and D. F. Deadman, (1997).



In relation to constmction and assembly production, the leading character is 
exhibited by: climate index for the banking market, climate index for PLN loans and 
climate index for other services. The longest lag of the abovementioned qualitative 
variables is relatively short and does not exceed four quarters.

In relation to inflation, in tum, climate index for foreign currency deposits, climate 
index for PLN loans, climate index for foreign currency loans and climate index for 
other services are of leading character. Ali climate indexes in this case are 
characterized by the same length of the maximum lag which amounts to eight quarters.

Table 5 Granger causality test results for synthetic indicators

Quantitative variable Qualitative variable Maximum lag length 
(in quarters)

PBY PIK 3
PBY PPB1 2
PBY PPB2 3
PBY PSB 2
PBY PFB2 1
INI PIK 8
INI PPB1 2
INI PPB2 2
INI PSB 8
INI PFB1 1
INI PFB2 2

In the light of the results obtained from Granger causality test, the biggest number 
of synthetic variables influence shaping of the inflation indicator. One can as sumę that 
the cause of inflation level is the past values of Index of Banking Business Tendency 
PIKBANK, confidence index conceming demand for banking services PIOPB1, 
confidence index conceming demand for banking services PIOPB2, confidence index 
conceming current sales of banking services PIOSB, confidence index conceming the 
banks’ financial condition PIOKFB1 and confidence index conceming the banks’ 
financial condition PIOKFB2. The maximum length of lags in particular synthetic 
indicators exhibits significant differentiation and amounts from one to eight ąuarters.

In tum, the changes in constmction and assembly production are influenc ed by five 
variables obtained from the banking business tendency survey: Index of Banking 
Business Tendency PIKBANK, confidence index conceming demand for banking 
services PIOPB1, confidence index conceming demand for banking services PIOPB2, 
confidence index conceming current sales of banking services PIOSB and confidence



index conceming the banks’ financial condition PIOICFB2. The longest lags of 
qualitative variables are relatively smali and do not exceed three ąuarters.

4. Econometric models

The last stage of tlie analyses was estimation of econometric models which describe 
changes in the chosen macroeconomic indicators. Maximum lag lengths of indicators 
from the banking business tendency survey in the estimated econometric models were 
defined on the basis of Granger causality test. Stepwise forward regression was 
employed to estimate the models. A model which would be characterized by 
significance of explanatory variables and which at the same time, could be sensibly 
interpreted was being searched for. Therefore, the models presented in the following 
parts of the paper have always been characterized by the highest fitting to a given 
reference variable43.

Econometric models for the constmction and assembly production and for the 
inflation indicator were estimated on the basis of three sets of explanatory variables. 
The first set included only climate indicators, the second one comprised synthetic 
indicators only, while the third one covered the climate indicators together with the 
synthetic indicators. Models for GDP and for industrial production sold were assessed 
on the basis of one set of variables only -  climate indicators, because of the lack of 
results confimiing the influence of synthetic indicators in Grangeris sense on tlie 
abovementioned macroeconomic variables. O11 the basis of the models obtained, tlie 
forecasts of particular reference vaiiables were prepared for the three subseąuent 
ąuarters and their accuracy was verified44.

4.1. Models constructed on the basis of climate indexes for the banking sector

In the light of model A, changes in the GDP are influenced by climate index for 
foreign currency deposits from four and five ąuarters before. The estimated model 
explains in over 80% how the GDP is shaped. For the forecasts which cover the period 
from 2004Q3 to 2005Q1, the root mean sąuared error is 1.95 points while the mean

82

43 See also: Jankiewicz, J., (2003).
44 In the verification of accuracy of forecasts the following measures have been employed: root mean 
squared error (RMSE), mean absolute percentage error (MAPĘ) and Theirs coefficient components. For 
morę, see: Zeliaś, A., (2001).
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absolute percentage error is 1.76%45. The value of forecasts obtained and the 
usefulness of the estimated model for forecasting the development of a phenomenon in 
time is proven by the root mean squared error of the naive forecast which amounts to 
2.74 points.

Table 6 Model for gross domestic product based on the climate indexes

Model A Variable Coefficient
Standard 
error of 

estimation

t-Student
statistic

Significance
level

GDP constant 134.667 2.521 53.429 0.0000
KDW(-4) -0.124 0.026 -4.684 0.0001
ICDW(-5) -0.146 0.027 -5.405 0.0000

R-squared 0.847 Adjusted
R-sąuared 0.836

Standard 
error of 

regression
0.897

Figurę 1 Gross domestic product - statistical data and model A data

TheiPs coefficient components indicate that in as much as 86% tlie error of 
forecasts conducted on the basis of the model resulted from the wrong forecasting of

45 Forecasts for which the MAPĘ is between 3% and 5% are regarded as good and those for which the 
MAPĘ is lower than 3% are regarded as very good. For morę, see: Zeliaś, A., B. Pawełek and S. Wanat, 
(2003).
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the phenomenoirs average level, in 12% from the lack of adjustment of prediction 
flexibility to actual changes of the forecasted variable and in only 2% from the lack of 
convergence between tlie direction of changes in the forecasts and actual changes in 
the direction of the forecasted variabłe.

Model B, which describes the changes in industrial production sold, explains in 
almost 70% shaping of the reference variable. Climate index for foreign currency 
deposits from five ąuarters before constitutes the explanatory variable here.

The root mean sąuared error is 7,17 points while tlie mean absolute percentage error 
amounts to 4.96%. One should also notę that the root mean sąuared error of naive 
forecast was morę than twice as big as the root mean sąuared error of the forecast 
obtained from the model, as it amounted to 15.46 points.

Table 7 Model for industrial production sold based on the climate indicators

Model B Vatiable Coefficient Standard error 
of estimation

t-Student 
statistic

Significance
level

PPY constant 206.224 12.456 16.557 0.0000
ICDW(-5) -0.831 0.109 -7.643 0.000

R-squared 0.676 Adjusted
R-squared 0.664 Standard error 

of regression 4.803

At the same time, Their s coefficient components indicate that in as much as 54% 
the forecast error resulted from the wrong forecasting of tlie phenomenoifs average 
level, in 39% from the lack of adjustment of prediction flexibility to actual changes of 
the forecasted variable and only in 7% from the lack of convergence between changes 
in the directions of the forecasts and actual changes in the direction of the forecasted 
yariable.

Model C, which characterizes changes in the constmction and assembly production 
includes, on tlie śide of explanatory yariables, the climate index for PLN loans with 
lags of one and three ąuarters, It is characterized by a good fitting to empirical data, 
because it explains changes in the reference yariable in over 80%.
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Figurę 2 Industrial production sold statistical data and model B data

Table 8 Model for constmction and assembly production based on the climate 
indicators

Model C Variable Coefficient
Standard 
error of 

estimation

t-Student
statistic

Significance
level

PBY constant -48.475 12.017 -4.034 0.0003
KKZ(-1) 0.376 0.182 2.065 0.0473
ItKZ(-3) 0.775 0.178 4.348 0.0001

R-sąuared 0.851 Adjusted
R-squared 0.841

Standard 
error of 

regres sion
7.382

The root mean sąuared error is 3.34 points while the mean absolute percentage error 
eąuals 2.50%. In the case of naive forecast, tlie root mean sąuared error amounted to 
8.98 points and was almost three times as big as in the case of forecasts obtained from 
the model, which additionally confirms the usefulness of the model and its forecasting 
value. In tum, it is worth noting that in as much as 59% tlie forecast error resulted from 
the wrong forecasting of the phenomemuTs average level, in 28% from the lack of 
adjustment of prediction flexibility to actual changes of the forecasted yariable and 
only in 13% from insufficient convergence between directions of changes in the 
forecasts and actual changes in tlie direction of tlie forecasted yariable.
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Figuro 3 Constmction and assembly production statistical data and model C data

Table 9 Model for inflation based on tlie climate indicators

Model D Variable Coefficient
Standard 
error of 

estimation

t-Student
statistic

Significance
level

INI constant
KKZ(-4)

64.788
0.311

2.332
0.017

27.785
18.279

0.0000
0.0000

,. , Standard
R-squared 0.923 Adjusted 0.920 error of 1.421 

^ R-squared . „n regression

Model D, which describes the changes in inflation, explains in 92% the shape of tlie 
reference yariable. hi the model, the climate index for PLN loans from four ąuarters 
before serves as the explanatory yariable.

The root mean sąuared error is 2.67 points while the mean absolute percentage error 
eąuals 2.24%. Unfortunately, the forecasts obtained on the basis of the estimated 
model are characterized by root mean sąuared error of the forecast which is morę than 
twice as big as in the case of a naive forecast. This unfavourable relation results, to a 
large extent, from a relatively large error of the forecast obtained from the model for 
2005Q1.
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Figurę 4 Inflation statistical data and model D data

As indicated by Theil’s coefficient components, in as much as 76% the forecast 
error resulted from the wrong forecasting of the phenomenon’s average level, in 20% 
from the lack of adjustment of prediction flexibility to actual changes of the forecasted 
yariable and only in 4% from the lack of convergence between directions of changes in 
the forecasts and actual changes in tlie direction of tlie forecasted yariable.

4.2. Models constructed on the basis of synthetic indicators for the banking sector

In the light of model E, changes in tlie constmction and assembly production are 
influenced by Index of Banking Business Tendency PIKBANK from three ąuarters 
before. The model obtained is characterized by a slightly weaker fitting to empirical 
data than model C because it explains changes in the reference yariable in 77%. Also 
the forecasts based on model E are characterized by a slightly smaller accuracy than 
the forecasts obtained on the basis of model C because the root mean sąuared error was 
6.49 points and the mean absolute percentage error was at the level of 5.85%.



Table 10 Model for constmction and assembly production based on the synthetic
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indicators

Model E Variable Coefficient
Standard 
error of 

estimation

t-Student 
statistic

Significance
level

PBY constant
PIK(-3)

-54.756
1.208

15.547
0.114

-3.522
10.593

0.0013
0.0000

. . .  , Standard
R-squared 0.773 Adjusted 0.766 error of 8.835 

^ R-squared1 regression

However, the forecasts obtained are still characterized by better accuracy than naive 
forecasts. Their s coefficient components indicate that the dominating reason for tlie 
lack of convergence between forecasts and actual data is, similarly to model C, the 
wrong forecasting of the phenomenoifs average level ( f  coefficient amounts to 94%). 
The lack of adjustment of prediction flexibility to actual changes of the forecasted 
yariable influences the decrease in forecasting accuracy in 5% only, while only in 1% 
it stems from the lack of convergence between directions of changes in the forecasts 
and actual changes in the direction of the forecasted yariable.

Figurę 5 Constmction and assembly production statistical data and model E data



In the case of inflation indicator, the model in which changes in tlie phenomena are 
described by synthetic indicators ehxibits better fitting to empirical data than model D, 
hi the łight of tlie estimated model, the level of inflation is influenced by Index of 
Banking Business Tendency PIKBANK from one ąuarter before and confidence index 
conceming current sales of banking seryices PIOSB from three ąuarters before.
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Table 11 Model for inflation based on the synthetic indicators

Model F Variable Coefficient
Standard 
error of 

estimation

t-Student
statistic

Significance
level

INI constant 55.143 2.344 23.527 0.0000
PIK(-l) 0.261 0.035 7.433 0.0000

PIOSB(-3) 0.121 0.024 5.002 0.0000

R-squared 0.956 Adjusted
R-squared 0.953

Standard 
error of 1.088

regression

Figurę 6 Inflation -  statistical data and model F data

The forecasts based on the model are also characterized by better accuracy because 
the root mean sąuared error is 2.57 points and the mean absolute percentage error 
amounts to 2.06%. However, naive forecasts are still characterized by a better 
forecasting accuracy than the forecasts obtained from the model. As Theil’s coefficient
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components indicate, the share of particular categories of reasons for the decrease in 
forecast accuracy is similar to the case of model D. In 69% errors of the forecasts from 
model F stem from the wrong prediction of the average level of inflation. To a smaller 
extent (24%), the decrease in forecast accuracy is influenced by insufficient 
convergence between directions of changes in the forecasted values and actual values 
of the phenomenon.

4.3. Models constructed on the basis of climate indicators and synthetic 
indicators for the banking sector

For the constmction and assembly production, the model which was obtained 
included only climate indexes on the side of explanatory variables. It was model C, 
described earlier in the paper, where the climate index for PLN loans from one and 
from three ąuarters before was used to describe changes in the constmction and 
assembly production.

The model constructed for inflation indicator on the basis of climate indicators and 
synthetic indicators is characterized by a very good fitting to empirical data, better than 
model D and almost identical to model F, because it explains in 96% tlie changes in the 
dependent yariable. In the light of the model, the inflation level is influenced by the 
climate index for PLN loans from four ąuarters before and confidence index 
conceming demand for banking seryices PIOPB1 from one ąuarter before.

Table 12 Model for inflation based on the synthetic indicators and climate indicators

Model G Variable Coefficient
Standard 
error of 

estimation

t-Student
statistic

Significance
level

INI constant 40.481 5.109 7.924 0.0000
KKZ(-4) 0,211 0.023 9.035 0.0000

PIOPBl(-l) 0.260 0,051 5.046 0.0000

R-sąuared 0.960 Adjusted
R-squared 0.957

Standard 
error of 

regression
1.038
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Figurę 7 Inflation statistical data and model G data

Unfortunately, the root mean sąuared error has a slightly higher level than that in 
model D and F and it amounts to 2.98 points. The mean absolute percentage error, in 
tum, reaches 2.13%. The share of particular groups of factors which cause the decrease 
in forecast accuracy is similar to the one in models D and F. The main reason for tlie 
errors of tlie forecasts obtained, as Their s coefficient components indicate, is the lack 
of concordance between the average value of a phenomenon and the average value of 
forecasts. The remaining reasons for forecast errors, illustrated by TheiFs coefficient 
components, have a significantly smaller influence on the differences between the 
phenomenon’s forecasted and actual values. In 16% errors of the forecast created on 
the basis of tlie estimated model appeared because of insufficient flexibility of 
prediction and in 29% because of insufficient conformity between the direction of 
changes in the forecasts and empirical data.

5. Conclusions

The analyses conducted confirm a significant usefulness of tlie qualitative data 
which characterize tlie situation on the banking market and which were obtained from



the business tendency survey to explain economic development46, The results of the 
analyses indicate that the variables which play the most significant role in explaining 
the shaping of chosen macroeconomic indicators include: climate index for foreign 
currency deposits, climate index for PLN loans and Index of Banldng Business 
Tendency PIKBANK,

For four of the estimated models (model for GDP, industrial production sold, and 
both models for constmction and assembly production), a high forecasting value is 
confirmed by a smaller value of the root mean sąuared error for the forecasts calculated 
on the basis of these models in comparison with the root mean sąuared error of naive 
forecasts. Moreover, as TheiPs coefficient components indicate, forecast errors arise 
mainly from an imperfect prediction of the phenomenon’s average level, which in the 
case of using qualitative data as explanatory variables seems ąuite justified. At the 
same time, the high convergence between the direction of changes in the forecasts and 
the actual value of macroeconomic indicators (confirmed by a Iow value of Their s 
coefficient component I2) proves to be an advantage of the models estimated.
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