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Introduction

Increased in the significance of the services sector and its influence on the dyna-
mics of economic development determines, according to the European Commis-
sion’s Directives, the development of research also within the particular compo-
nents of this sector. What is more, the process of globalization and the changes
taking place in the countries of Eastern and Central Europe, where the process of
transformation in to the market systems has not been fully completed, influence
the necessity of searching for and developing effective methods of short-term fo-
recasts of economic development.

One of the directions of research and analyses is, therefore, a construction of
econometric models, enabling the forecasting of economic development with the
use of sectoral data, including the data concerning financial services which consti-
tute a driving force of the economies under transformation.

The novelty of such an approach determines the aim of the paper. The aim is,
therefore, to attempt the forecasts of economic development expressed through
chosen quantitative indicators (GDP, construction and assembly production and
inflation) with the use of qualitative indicators (obtained from business tendency
surveys) which characterize business tendency in one of the basic components of
financial services — the insurance sector. The choice of qualitative variables (which
serve as predictor variables) for prognostic models (value of premiums collected,
value of compensations paid, number of customers, scope of the product offer or
others) is an important issue in such forecasts. At the same time, another problem
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arises: whether there is a relation between the quality of the forecasts of macroeco-
nomic indicators obtained and the aggregation level of the indicators used (simple
or composite indicators).

1. Research methodology

In order to achieve the basic aim of the paper which is to define the forecasting ef-
fectiveness level of quantitative variables characterizing economic growth with the
use of qualitative variables resulting from business tendency surveys, two prin-
cipal sources of data were used. Quantitative data describing economic develop-
ment stemmed from the resources of the Central Statistical Office of Poland and
covered the period between 1995-2005. The following three quantitative variables
were adopted in the analyses as reference variables characterizing the dynamics of
changes in general economic situation:

« gross domestic product (GDP),

« construction and assembly production value (PBM),

« inflation indicator (INF).

The abovementioned qualitative data present yearly changes of the phenomena
and they are expressed in the form of indexes of dynamics.

When it comes to the qualitative data which characterize business tendency on
the insurance market, they resulted from business tendency surveys. Such surveys
have been conducted by the Department of Marketing Research at the Poznan
University of Economics since 1993 and they are among Polish (and also Europe-
an') leaders when it comes to the length of the time period of research conducted
in this sector. Almost 450 branches and outlets of insurance companies - both life
insurance and property insurance companies — participate in regular, quarterly
panel studies. These surveys allow for making the assessment of the situation in
the past quarter and for forecasting business tendency in the following quarter’.
It is worth adding here that in the process of data processing, apart from simple
indicators (business tendency balance), also the indicators of business tendency
climate and more complex synthetic business tendency indicators are calculated.

! Studies of business tendency with the use of BTS in the insurance sector are also conducted
in Germany by IFO Institute for Economic Research, however, they were initated in 1999. For more,
see: . Gurtler, New surveys in the financial sector, 26™ CIRET Conference, Taipei 2002.

2 Full methodology and research organization description is included in: M. Mocek, I. Olejnik,
Diagnosing the Changes in the Market of Insurance Service Using the Business Tendency Surveys, in:
Business tendency surveys at The Poznan University of Economics, edited by J. Garczarczyk, M. Re-
kowski, Zeszyt Naukowy no. 70, Wyd. AE w Poznaniu, Poznan 2006.
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Within the latter, PIKU Insurance Business Tendency is of fundamental impor-
tance™*

In order to recognize the covariance level between the shaping of macroeco-
nomic variables adopted and insurance business tendency fluctuations, Pearson’s r
correlation coeflicients were used. The correlation between statistical data indexes
and qualitative simple business tendency indicators and business climate indicators
were calculated. A homogenous set of lags and leads of the series characterizing
business tendency in relation to the series of macroeconomic (reference) variables
amounting to 8 quarters was taken into consideration in the correlation analysis.

At the next stage, the interrelations between a general economic situation and
business tendency in the insurance sector were verified through the analysis of
casual relationship with the use of Granger’s causality test’. Apart from that, sets
of temporal displacements of qualitative variables used for the construction of
econometric models were set out.

Subsequently, an attempt at constructing econometric models with macroeco-
nomic variables in the role of predictor variables was carried out, basing on Grang-
er’s causality test and using qualitative variables (resulting from business tendency
surveys on the insurance market). These models were estimated with the classical
method of least squares and they were later subjected to verification. At the next
stage, forecasts were estimated with the use of the models best fitted to empirical
data - in the case of models based on simple indicators of insurance business ten-
dency for each quarter of 2004 and in the case of models constructed on the basis
of indicators of business tendency climate for the last two quarters of 2004 and for
the first quarter 2005. Then, basing on the standard measures of accuracy of the
forecasts, the quality of the forecasts obtained was verified.

2. Modelling economic development with the use of simple
qualitative indicators of business tendency in insurance sector

The set of the following variables - resulting from business tendency surveys con-
ducted on the insurance market — was employed to forecast economic develop-

> PIKU is an arithmetic weighted average of 10 simple indicators, including 5 diagnostic ones
and 5 prognostic ones. PIKU is calculated both for the whole insurance market and for life and
property insurance market, as well as for insurance company groups, according to their size and re-
gion of operations. For more, see: J. Garczarczyk, M. Mocek, L. Olejnik, Business Tendency Surveys
in Diagnosing and Forecasting the Market of Insurance Services in Poland; 27th CIRET Conference,
Warsaw 2004.

4 For more, see: W. Charemza, D.F. Deadman, Nowa ekonometria [New Econometrics], PWE,
Warszawa 1997, p. 161.
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ment with the use of simple qualitative indicators of business tendency in the in-

surance sector:

« Total number of services rendered (UWU),

 Total number of customers (UKL), including: physical bodies (UKL) and eco-
nomic subjects (ULP),

« The number of new insurance contracts (ULU),

o The value of premiums collected (UWS),

o The number of losses (damage) (ULS),

o The value of compensation paid (UWO),

o The number of customers discontinuing their insurance policies (ULR),

« The number of insurance types offered - product offer range (URU),

o General loss ratio (USZ),

o Financial situation of insurance companies (USF),

o The evaluation of general situation on the insurance market (USR).

The relations between the value series of the business tendency qualitative in-
dicators listed above and the series of statistical data presenting the economic de-
velopment in Poland, characterized by GDP changes dynamics, indicate the exist-
ence of strong correlations between these two (Table 1). Significant relations are
also visible between the analyzed simple indicators and the construction and as-
sembly production value index as well as the inflation indicator index.

It is worth emphasizing that for as many as seven out of thirteen variables ana-
lyzed here this relation proved to be at its strongest for GDP with a one-quarter
lag. Moreover, it is also interesting to note that in the case of such variables as
general financial situation of insurance companies and the number of people dis-
continuing the insurance services while they were rendered, the largest values of
Pearson’s correlation coefficient were recorded for the business tendency balance
from the periods preceding the t period (respectively, for t-5 and t-6). This situa-
tion means that the changes in GDP appear after the changes in these two dimen-
sions, which in this case exhibit leading features.

However, a significantly larger number of qualitative variables exhibit the fea-
tures of leading indicators in relation to the changes in construction and assembly
production value. These include such variables as: total number of customers (and
also divided into individual and institutional customers), insurance contracts,
value of premiums collected, number of customers discontinuing their insurance
policies and financial situation of insurance companies (lead of 4-6 quarters). In
turn, the qualitative variables which were not included in the set of leading varia-
bles of construction and assembly production lead the changes in inflation, which
seems interesting. Therefore, a slight lead in relation to the changes in inflation
(by 1-3 quarters) is exhibited by the variables related to compensations: general
loss ratio, number of losses and the value of compensations paid. However, a sig-
nificantly larger lead is exhibited by the changes in the general number of services
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Table 1. The highest correlation coefficients between gross domestic product (GDP), construction
and assembly production (PBM), inflation (INF) and simple qualitative indicators of business
tendency on the insurance market

Qualitative Quantitative variable (reference variable)
variable GDP PBM INF
-simple | Correlation | Lead/lag | Correlation | Lead/lag | Correlation | Lead/lag
indicator | coefficient period coeflicient period coefficient period
UWU 0.798 +3 0.852 +3 0.745 -5
UKL 0.848 +1 0.842 -5 0.825 0
ULI 0.830 +3 0.883 -6 0.824 0
ULP 0.846 +1 0.767 -5 0.772 0
ULU 0.835 +1 0.904 -5 0.844 0
UWS 0.856 +2 0.884 -4 0.878 0
ULS 0.811 +1 0.827 +8 0.694 -2
UWO 0.829 +1 0.906 +8 0.808 -3
ULR -0.792 -6 0.947 -6 0.829 -6
URU 0.808 +4 0.912 +5 0.822 -7
uUsSz 0.752 +1 0.838 +8 0.640 -1
USF 0.752 -5 0.891 -5 0.781 0
USR 0.820 +1 0.936 5 0.791 0

Source: own calculations.

rendered (5 quarters), the number of customers discontinuing their insurance
contracts (6 quarters) and the scope of the product offer (as many as 7 quarters).

In order to define the cause-and-effect interrelations between the variables
which characterize business tendency on the insurance market and the dynamics
of changes in the GDP level, construction and assembly production value and in-
flation, Granger’s causality test was used. It is worth noting that among all the rela-
tions analyzed, only four variables defining the situation on the insurance market
influence the shaping of GDP in Granger’s sense. For lags amounting to 5 quarters
these are: total number of services rendered, value of compensations, number of
customers discontinuing the services and, for an 8-quarter lag, general loss ratio.

When it comes to the changes in construction and assembly production, in the
sense of Granger’s causality, they are influenced by as many as 9 qualitative variables
(with quite varied maximum lags of 2 to 7 quarters), while inflation is influenced
by 7 variables. It is worth emphasizing that for almost all variables influencing the
level of inflation — in Granger’s sense — the maximum lag amounts to 2 quarters
(with the only exception of the loss ratio which presents a seven-quarter lag).

On the basis of Granger’s causality test, and using simple qualitative indicators
resulting from the business tendency surveys conducted on the insurance mar-
ket (predictor variable), the construction of an econometric model presenting the
shaping of GDP, construction and assembly production and inflation (depend-
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ent variable) was undertaken. With the use of the least squares method, sever-
al econometric models were estimated, and later verified (among others, for the
identification of a possible auto-correlation of the first order stochastic compo-
nent by Breusch-Godfrey’s test). As a result of the analyses conducted for GDP, the
best fitted model was chosen (GDP I), with the following form:

GDP(I) = a_ + @, UWU(-1) + a, UWU(-2) + a, UWO(-1) + W
+a, UWO(-2) + a, ULR(-1) + a, USZ(-3) + a, USZ(-5) + a, USZ(-6)

Table 2. Gross domestic product model (GDP I) - parameters estimation results
(for the model based on simple indicators)

Variable Coefficient Standar.d CTOT | - Student statistic Significance level
of estimate
Constant 139.28860 9.00605 15.4661 0.0000
UWU(-1) -0.09878 0.03455 -2.8594 0.0094
UWU(-2) -0.07812 0.03323 -2.3508 0.0286
UWO(-1) 0.11898 0.03500 3.3993 0.0027
UWO(-2) 0.14409 0.03656 3.9418 0.0007
ULR(-1) -0.19191 0.06067 -3.1631 0.0047
USZ(-3) -0.06643 0.02918 -2.2765 0.0334
USZ(-5) -0.08657 0.03397 -2.5486 0.0187
USZ(-6) -0.08700 0.03183 -2.7334 0.0124

Source: own calculations.

One should note that the model presented here is fitted well to empirical data,
as the adjusted coefficient of determination amounts to 94%. This model is also
characterized by a good residual variation (the residual variation coefficient is be-
low 1%), and the estimated parameter values vary considerably from zero in a sta-
tistically significant way (with the significance level a = 0,05).

However, when identifying the relations between turning points from the ref-
erence series and in model values, one may note that both the peaks and troughs
generally had a lead of a quarter or were coincident with the reference series. The
troughs appeared twice — in model values in 1998Q4 and 2001Q4, and in the ref-
erence series — in 1999Q1 and 2001Q4. The peaks, however, were recorded three
times: for the model values the signals of the peaks appeared in 1996Q3, 1999Q3
and 2003Q3 and in the case of reference data in 1996Q4, 1999Q4 and as late as in
2004Q1 (which means a two-quarter lag), respectively.

On the basis of the results of Granger’s causality test, the initial set of predic-
tor variables was adopted for the construction and assembly production model
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Figure 1. Gross domestic product - statistical data and GDP I model data
(for the model based on simple indicators)

Source: own calculations

(PBM I), comprising of 36 variables (9 indicators with lags of 2 to 7 quarters). The
use of the stepwise forward regression method led to the elimination 33 variables.
In the end, the estimated model is as follows:

PBM(I) = a , + a, ULR(~1) + a, ULR(-4) + a, ULR(-7) )

Construction and assembly production is described best by one simple quali-
tative indicator — the number of customers discontinuing the insurance servic-
es (with 3 different lags). It is worth emphasizing that the signs of the estimated
parameters (statistically significant ones) are negative, which shows that together
with the increase in the number of customers discontinuing their insurance con-
tracts, the value of construction and assembly production decreases.

The estimated model is characterized by very good fitting to empirical data,
which is proved by the value of the adjusted indicator of determination at the level
of 0.94.

In the period analyzed, two phases may be distinguished - both in the case of a
reference series and in the case of model data. In consequence, it allows for quite
clear identification - but only one that is based on reference data — of one upper
turning point (1998Q1). At the same time, in both data series one can indicate un-
ambigously one bottom turning point (2003Q1).
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Table 3. Construction and assembly production model (PBM I) — parameter estimation results
(for the model based on simple indicators)

Variable Coefficient Standar-d error of t-Student statistic | Significance level
estimate
Constant 471.739 18.730 25.187 0.0000
ULR(-1) -0.963 0.237 -4.068 0.0004
ULR(-4) -1.466 0.278 -5.274 0.0000
ULR(-7) -1.150 0.238 -4.831 0.0001
Source: own calculations.
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Figure 2. Construction and assembly production - statistical data and PBM I model data
(for the model based on simple indicators)

Source: own calculations

During the construction of another model - for inflation indicator (model
INF I) - the set of 19 simple qualitative predictor variables was initially adopted
on the basis of Granger’s causality test (7 indicators, mainly with 2-quarter lags).
As a result of applying stepwise forward regression method, one variable was in-
cluded in the model - the value of compensations paid (with a 2-quarter lag). The
final version of the model is as follows:

INF(I) = a, + a, UWO(-2) (3)
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Table 4. Inflation model (INF I) - parameter estimation results (for the model based on simple

indicators)
Variable Coefficient Standar-d error of t-Student statistic | Significance level
estimate
Constant 58.223 4.323 1.467 0.0000
UWO (-2) 0.347 0.030 11.539 0.0000

Source: own calculations

The characteristic feature of this econometric model is that it fits the statisti-

cal data quite well - but relatively worse than in the case of GDP and construc-
tion and assembly industry. The model explains the variability of the quantitative
reference variable in 83% and exhibits slightly worse residual variation, which is
proved by its residual variation coeflicient at the level of 4.9%.

In the case of the reference series in the period analyzed, 3 turning points were
identified in an unambigous way (Figure 3) - two troughs (1999Q1, 2003Q2) and
one peak (2000Q3). Model data do not allow for clearly indicating such points.
Even though in the initial period (up to 1998Q3) the fluctuations were irregu-
lar and generally pointed to a downward trend, in the following 10 quarters their
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Figure 3. Inflation - statistical data and INF I model data
(for the model based on simple indicators)

Source: own calculations.
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stabilization was quite clear. However, in the following sub-periods model val-
ues showed a downward trend again (from 2001Q1 to 2003Q1). Therefore, in the
model series only one trough can be identified in an unambigous way (2003Q1),
which leads the trough in the reference data by 1 quarter.

3. Modelling economic development with the use of climate
qualitative insurance sector business tendency indicators

In the analyses conducted, the qualitative indicators of business climate were used,
estimated as an arithmetical average of simple indicators concerning the asses-
sment of the present and forecasted situation relating to a given qualitative varia-
ble> Among such composite qualitative indicators, the following five indicators
were used in the analyses presented here as variables describing business tendency
in the insurance sector:

« Scope of the product offer business climate indicator (LORUK),

« Financial situation business climate indicator (OSFIK),

« Insurance market general business climate indicator (OSRUK),

o Loss ratio business climate indicator (OWSZK),

« Insurance premiums business climate indicator (WASKK).

The results of the correlation analysis indicate that for the majority of lag and
lead periods adopted, there are statistically significant interrelations with at least
moderate robustness between the indicators illustrating business tendency in the
insurance sector and the reference variables analyzed (Table 5). It is also worth
noting that relatively the strongest correlation with the set of variables which char-
acterize business tendency on the insurance market is exhibited by the variable
describing changes in construction and assembly value while relatively the weak-
est one - by the variable presenting the changes in GDP.

The analysis of the value of correlation coefficients indicates that the majority
of interrelations between GDP and business climate indicators concern a situa-
tion in which the value series of the analysed business climate indicators leads the
reference series. This means that GDP changes are anticipated by the changes in
general business climate on the insurance market, financial situation climate in
the insurance sector and the climate relating to the scope of product offer on the
insurance market (for each index by 5 quarters).

> For comprehensive information concerning the essence of composite indicators and their
construction see: R. Barczyk, Wartos¢ poznawcza zlozonych wskaznikéw koniunktury opartych na
danych jakosciowych, [Cognitive value of composite business tendency indicators based on qualita-
tive data] “Ekonomista” no. 4, 1996, p. 491 and the following.
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Table 5. The highest correlation coefficients between the statistical data describing general
economic situation and composite qualitative indicators characterizing business tendency on the
insurance market

Qualitative Quantitative variable (reference variable)

variable GDP PBM INF

- climate | correlation | lead/lag | correlation | lead/lag | correlation | lead/lag
indicator | coefficient period coefficient period coefficient period
WASKK 0.875 +1 0.910 +3 0.880 -1
OWSZK 0.908 0 0.753 +5 0.858 -1
OSFIK 0.807 -5 0.864 -4 0.800 0
LORUK 0.796 -5 0.902 +5 0.819 -7
OSRUK 0.814 -5 0.914 +3 0.805 0

Source: own calculations.

In turn, in relation to the changes in construction and assembly production
value, only the changes in the business climate concerning the insurance compa-
nies’ financial situation indicate a lead (by 4 quarters). In the case of the changes
in the inflation level, a slight lead is indicated by the changes in the climate con-
cerning collected premiums and loss ratio (by 1 quarter), while a more significant
lead characterizes the changes concerning the number of types of insurance of-
fered on the market (by 7 quarters).

The results of Granger’s causality test, in turn, prove that among the five quali-
tative variables-indicators of business tendency climate influence on GDP ana-
lyzed here - in the sense of econometric causality — only two variables are influen-
tial: climate concerning the loss ratio and general climate on the insurance market
(in both cases the maximum series displacement - in relation to the reference
variable - is relatively long and amounts to 6 quarters).

Taking into consideration the results of Granger’s causality test (for GDP), the
initial set of predictor variables of the model was specified, comprising 12 vari-
ables (two climate indicators with lags from one to six quarters each). Using the
stepwise forward regression method, the insignificant variables were eliminated
from the model and finally the model with 4 predictor variables was adopted. The
results of its estimation are the following (model GDP II):

GDP(II) = a , + a, OSRUK(-1) + o, OWSZK(-1) + )
+ a, OWSZK(-3) + a, OWSZK(-6)

In the light of the model obtained, the course of quarterly GDP development
is significantly linked to the general business climate on the insurance market a
quarter before and the loss ratio climate one, three and six quarters earlier. The
estimated model is fitted well to empirical data. It is proved by the value of the
adjusted coefficient of determination, stating that the model explains GDP’s vari-
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Table 6. Gross domestic product (model GDP II) - assessment of estimated parameters
(for the model based on climate indicators)

Variable Coefficient Standar-d error of t-Student statistic | Significance level
estimate
Constant 105.363 4.641 22.701 0.000
OSRUK (-1) 0.078 0.015 5.161 0.000
OWSZK (-1) 0.213 0.057 3.727 0.001
OWSZK (-3) -0.162 0.058 -2.808 0.009
OWSZK (-6) -0.126 0.037 -3.410 0.002

Source: own calculations.

ability in more than 83%. This model is also characterized by a good residual vari-
ation, indicated by the residual variation coefficient which is below 1%. It is also
worth noting that the residual component of the model - in the light of its verifi-
cation with the use of Breusch-Godfrey’s test — does not exhibit first order auto-
correlation.

While analyzing the shaping of real and model GDP values, one may see that

the

turning points in model values which were identified in the period under

scrutiny were, as a rule, appearing after the turning points in the reference series
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Figure 4. Gross domestic product - statistical data and GDP II model data
(for the model based on climate indicators)

Source: own calculations
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and with the same lag of one quarter. In the period surveyed, the bottom turning
points appeared twice - in the reference series in 1999Q1 and 2001Q4 and in the
model values series in 1999Q2 and 2002Q1. Also the upper turning points were
signalled twice, and in the case of the first one a one-quarter lag was recorded (ref-
erence series — 1999Q4, model data 2000Q1) while the other one was present in
both series in the same sub-period (2004Q1).

On the basis of Granger’s causality test results, the initial set of predictor vari-
ables for the construction and assembly production model (PBM II), was adopted.
It consisted of 11 variables (four climate indicators with different lags - ranging
from one to four quarters). The use of the stepwise forward regression method
resulted in the elimination of 9 variables and in the end the following model was
adopted:

PBM(II) = o, + o, WASKK (1) + o, OSFIK (-4) (5)

Table 7. Construction and assembly production model (model PBM II) - assessment of estimated
parameters (for the model based on climate indicators)

Variable Coefficient Standatjd error of t-Student statistic | Significance level
estimate
Constant -53.6019 12.9125 -4.151 0.000
WASKK (-1) 0.7505 0.1345 5.580 0.000
OSFIK (-4) 0.4374 0.1669 2.621 0.014

Source: own calculations.

In the model characterizing the shaping of construction and assembly produc-
tion, two qualitative variables resulting from the business tendency survey on the
insurance market acted as predictor variables: business climate indicator concern-
ing the value of collected premiums with a one-quarter lag and business climate
indicator concerning financial situation in the insurance sector with a four-quar-
ter lag. The model is characterized by a generally good fit to statistical data, be-
cause it explains the variability of the quantitative reference variable in more than
85%. However, its residual variation is slightly worse (residual variation coefficient
at the level of 6.5%).

In the time period covered by the analysis, only one peak and one trough were
isolated, and in both cases one may see that they were present in the model values
series earlier than in the reference series. The peak in the model values series was
signalled quite unambiguously in 1997Q1 and the trough in 2002Q2, while in the
reference series these points appeared three and four quarters later, respectively
(in 1998Q1 and in 2003Q1).
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(for the model based on climate indicators)

Source: own calculations.

With the use of the indications of Granger’s causality test, it was decided that
the initial set of predictor variables for the model (for inflation) under construc-
tion should consist of 20 variables (three climate indicators with one- and two-
quarter lags and two climate indicators with one- to seven-quarter lags). As a con-
sequence of applying the stepwise forward regression method, 16 insignificant
variables were removed from the model. The final version of the estimated model
is as follows:

INF(II) = a, + o, OSRUK(-2) + o, WASKK(-2) + ©)
+ a, OSFIK(-4) + a, OWSZK(-1)
Four different indicators of business tendency climate — varying as to the in-
formation content they carry — appeared as predictor variables in the model de-
scribing the shaping of inflation. These predictor variables included: the indicator
of general business climate on the insurance market from two quarters before, the
indicator of business climate concerning the collection of premiums, also from
two quarters before, the indicator of business climate concerning the financial sit-
uation in the insurance sector, from a year before and the indicator of business cli-
mate concerning loss ratio from a quarter before.
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Table 8. Inflation model (model INF II) — assessment of estimated parameters (for the model based
on climate indicators)

Variable Coefficient Standar-d error of t-Student statistic | Significance level
estimate
Constant 32.8734 7.7064 4.266 0.000
OSRUK (-2) -0.1593 0.0536 -2.970 0.006
WASKK (-2) 0.3171 0.0718 4.419 0.000
OSFIK (-4) 0.1007 0.0465 2.165 0.040
OWSZK (-1) 0.2844 0.0867 3.282 0.003

Source: own calculations.

The model described above is characterized by relatively the best fit to actual
data, as it explains over 90% of the variability of the reference variable. The posi-
tive evaluation of the model is also influenced by a low value of a residual varia-
tion coefficient (1.6% only) and the fact that the model’s residual component does
not exhibit first order auto-correlation.

While analyzing the relations between the few turning points which took place
within the time period evaluated here both in the reference series and in model
values (only one peak and two troughs), one may note that while the first trough is
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(for the model based on climate indicators)
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indicated simultaneously by the reference series and model data, in the case of the
second one, the model data indicate it one quarter earlier. However, the only peak
was indicated in the model values series two quarters earlier than in the reference
series (2000Q1 and 2000Q3, respectively).

4. Simple indicators or business climate indicators — which are
better for forecasting purposes?

The choice of predictor variables type — qualitative or quantitative, simple or com-
posite — for the econometric models constructed for the purpose of forecasting
the economic growth rate often seems quite problematic. One of the ways of so-
lving such problems is the accuracy analysis of the forecasts created on the basis
of such models.

The basic measures of quality of the forecasts created on the basis of the models
presented earlier are shown in Table 9.

Table 9. Ex post forecasting errors and their reasons in the models estimated

Model RMSE MAE MAPE I I L I
GDP(I) 2.546 2.266 2.141 0.012 0.401 0.001 0.598
PBM (I) 5912 4.596 4.634 0.029 0.299 0.038 0.663

INF(I) 2.006 1.659 1.600 0.010 0.684 0.006 0.310
GDP(II) 3.349 2.698 2.625 0.016 0.649 0.003 0.348

PBM (II) 1.994 1.913 1.826 0.009 0.311 0.336 0.353

INF(I) 1.357 1.191 1.145 0.007 0.036 0.185 0.779

Source: own calculations.

I - model constructed on the basis of simple indicators
II - model constructed on the basis of business climate indicators

While analysing the shaping of real and model GDP values (GDP I model), one
may note only small differences between them. They are especially visible in the
periods when exceptional and significant events concerning Poland’s economic
growth took place - the turn of 1999, when four important reforms (administra-
tive, educational, health care and social) were introduced and the first two quar-
ters of 2004, which is the period directly preceeding the accession of our country
to the EU structures. Despite the fact that initially the relations between the fore-
casts and the real data were not consistent, the forecasts proved to be very accurate
in later periods. Generally, the errors in the forecasts for particular quarters stem
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mainly from the insufficient conformity of the direction of the change in fore-
casts with the actual changes in the forecast variable (Theil’s partial coefficient I, =
59.8%) and in 40% from wrong forecasting of the phenomenon’s average level.

Also the model constructed on the basis of business tendency indicators (GDP
II) allows for the formulation of rather accurate short-term forecasts of GDP dy-
namics. The root mean squared error of the forecast for two last quarters of 2004
and the first quarter of 2005 amounts to 3.4 points and the mean absolute percent-
age error amounts to 2.6%. What is especially worth emphasizing is a very good
quality of the forecast for 2004Q3.

In the case of the forecasts of construction and assembly production indexes
(PBM I model), the root mean squared error of four quarterly forecasts estimated
with the use of the presented model based on qualitative simple indicators is at the
level of 5.9 points and the mean absolute percentage error of the forecast amounts
to 4.6%. It should be emphasized that the forecast errors are — similarly to the
model estimated for GDP (GDP I model) - a result of a particular lack of con-
formity of the forecast changes direction with the changes in the implementation
direction of the forecast variable (Theil’s partial coefficient I?, = 66.3%) as well as
of the wrong forecasts of the phenomenon’s average level (I*, = 30%).

Also the short-term forecasts created with the use of the second model, con-
cerning construction and assembly production (PBM II) should be highly evalu-
ated. The root mean squared error of the forecast formulated for these three quar-
ters did not exceed 2 points and the mean absolute percentage error of the forecast
was also low and amounted to 1.8% only.

While analyzing the accuracy of the inflation indicator forecasts estimated on
the basis of the model constructed with the use of qualitative simple indicators
(INF I model), one should state that they are very satisfactory. As results from
the analyses conducted, the root mean squared error of the forecasts for the next
four quarters is very low (RMSE=2.00) and the mean absolute percentage error
amounts to 1.6% only. The fact that the basic factor generating the above errors
was quite imprecise forecasting of the average level of inflation indicator (Theil’s
partial coeflicient I, = 68,4%) is also noteworthy here.

Also the attempt to use INF II model to forecast the shape of inflation brought
generally very good results. The forecasts created had a relatively high accura-
cy, better than in the case of GDP and PBM prediction executed with the use
of the models based on climate indicators. It is proved by the value of the root
mean squared error of the forecast for the three quarters indicated above, which is
shaped at the 1.4 point level and, most of all, the mean absolute percentage error
of the forecast which amounted to 1.2% only. One should also stress the fact that
these generally small errors in the forecasts obtained resulted mainly from insufhi-
cient conformity of the direction of the change in forecasts with the actual changes
of the forecast variable (this factor generated 78% of the error value).
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Conclusion

The analyses presented here prove that there are significant interrelations between
the tendencies of economic growth, expressed in such macroeconomic variables
as gross domestic product, construction and assembly production and inflation
and business tendency in the scope of economic insurance. The models presented
indicate that qualitative data from the surveys on the insurance market obtained
with the use of business tendency surveys turn out to be very useful for the mo-
delling of macroeconomic values.

The usefulness of the models is confirmed by an accurate - to a large extent
— identification of turning points, especially in the scope of GDP, which may fa-
cilitate the forecasts of business tendency changes in the Polish economy. Certain
lack of perfection resulting in a smaller stability of the models appears only in the
case of events of almost revolutionary character, such as social reforms, crucial for
the economy, or political changes.

Apart from the identification of turning points, the usefulness of the models
presented here is also confirmed by the accuracy of the very forecasts. This accu-
racy is linked to the type of variables used. One should emphasize the fact that in
the case of GDP, slightly better forecasts were obtained with the use of the model
with simple indicators (GDP I) than with the use of the model in which business
climate indicators served as predictor variables (GDP II). For the remaining two
macroeconomic variables — construction and assembly production and inflation,
more accurate forecasts were obtained with the models constructed on the basis of
insurance business climate (PBM II i INF II).

To sum up, one should state that, as is confirmed by our analyses, the data ob-
tained from business tendency surveys in the insurance sector may be successfully
used to forecast other quantitative macroeconomic variables than the ones con-
sidered in this paper.
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