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Abstract

The main objective of this paper is to introduce and discuss the results of a newly 
composed leading indicator for the Polish labor market. It was constracted as one of 
the tools to improve forecasting techniąues of labor market changes, be able to inform 
the entrepreneurs of new tendencies and prevent growing unemployment. The other 
goal is to recognize and monitor structural unemployment. We start to develop the 
Labor Market Leading Index for two regions in Poland. Those regions, Podkarpackie 
and Lubelskie voivodeships, are two of the less industrialized regions in Poland, with 
high unemployment ratę (around 18%), low-skilled labor, lowest wages in the country, 
and a large economic migration abroad. On the other hand, foreign direct investment 
intensified in this area during 2005, which created additional demand for labor. AU this 
gave us the opportunity to asses the usefulness of this leading indicator as a tool for 
monitoring structural changes in the labor market.

As the main components, we considered data from business, trade, building and 
consumer surveys. Regional labor market conditions expectations and the confidence 
about futurę business performance are the main components obtained from the survey. 
Sometimes, changes in consumers’ or managers’ confidence may not move in the same 
direction as the labor market; an improvement in business may not always lead to 
higher job creation. To estimate the new job creation process we introduce The Help 
Wanted Index for Poland, which measures the number of job ads in a leading Polish 
daily paper. The Help Wanted Index methodology is adjusted to Polish economic 
circumstances. The performance of the created indicator is tested against a chosen 
coincident labor market indicator.

The Index we propose measures labor market conditions and gives additional 
information on structural unemployment.
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1. introduction -  labor market over the business cycle

Predicting changes on the labor market during specific phases of the business cycle 
and in particular forecasting trends related to job creation or the unemployment ratę are 
among the most difficult taslcs to undertake. There is a common opinion that 
unemployment and its ratę behave anti-cyclically over the business cycle: they fali 
during economic growth and rise when this growtli slows down, however employment 
actually behayes pro-cyclically in that it rises during economic growth and falls during 
a slowdown or recession. Economists also notę that changes on the labor market are 
delayed in relation to overall changes in economic activity.

The above-described relationships are, however, a generalization, while 
observations of the data on the number of actual jobs and unemployment over the 
business cycle indicate significant deyiations from the generał rule.

The lack of additional dependencies between economic activity and employment 
may be explained by a wide rangę of causes related to such phenomena as the intense 
rise in labor productivity over the past years in the majority of economies over the 
world, or several legislative interyentions of goyemments aimed to limit 
unemployment which in actuality have served to make the job market less elastic. An 
additional factor influencing the relation between economic actiyity and the number of 
jobs and the unemployment ratę among poshcommunist economies is the previous 
'legacy' which cause significant hidden unemployment, and the lack of market 
principles on the job market.

Factors, which are significant but difficult to recognize and predict, are the 
structural changes in labor market. They usually disturb the relation of employment 
cycle to the business cycle. The growth of the service sector in a highly deyeloped 
economies as well as in those which are 'catching up' absorbs a significant portion of 
the workforce which at the same time limits the amplitudę of fluctuations on the job 
market. Over the long-term, the number of jobs reflects demographic growth. At the 
same time, employment in the manufacturing sector has fallen over the past decades in 
highly deyeloped economies, while the number of those employed in the seryice sector 
has systematically risen. A similar process has been observed over the past decades in 
the rapidly developing economies of Asia and over the past years in the post- 
communist economies. We also observe that demand for services is less flexible than 
the demand for consumer goods and inyestments. It is therefore less sensitive to 
changes in a global demand and conseąuently less sensitive to its cyclical changes.
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This is also why in highly developed economies in which the service sector has a 
greater role in employment and GDP creation, cyclical fluctuations on the job market 
are significantly less visible. However, in certain cases, during slowdowns, dynamie 
growth in the service sector may absorb a part of the labor force, which has lost jobs in 
the manufacturing sector. The employment in manufacturing, building and 
construction, transport, Communications and the public sector is mostly pro-cyclical. 
The relation between the business cycle and employment in the trade, finance and 
insurance, real estate and consumer seryices sectors is clearly weaker.

Composite indicators for the job market do not have an overly long history in 
practice. It is, therefore, difficult in these cases to exchange opinion or to carry out 
comparisons between various economies and particular phases of the business cycle. 
An additional factor, which has influenced the Iow popularity of this type of indicator 
among researchers, is the lack of interest shown from both business and politicians.

This is why the idea to develop a composite leading indicator for the job market 
became of interest, in that it is based entirely on data from our own systematic surveys 
including a regional surveys and the registration of job ads. Using this type of data is 
even morę appropriate sińce official statistics do not notę changes in employment 
among the smallest enterprises at all. These micro-businesses play a key role in 
regions, which have weak manufacturing bases sińce they can provide growth in the 
region and higher employment. The authors of this paper have undertaken to develop 
leading indicators for the job market in the Polish economy with particular concem for 
the regional versions of this indicator. The significant variation in the degree of 
industrialization across the country creates repercussions for the job market. 
Unemployment over the past few years has shown marked regional variation as well, 
fluctuating from nearly 30% in the least industrialized regions to 16% in regions with 
the larger manufacturing bases. This is why it seems appropriate to attempt to conslruct 
a job market leading indicator both for the entire country as well as for the individual 
regions.

2. Regional leading indexes for the labor market
2.1. Survey data preselection

The search for statistical series, which could be good leading components to the 
changes on the labor market lead us to study the data Corning from suiweys. They are 
known as a good source of data that reflects cyclical changes. The construction of an 
index for the job market began from regional indexes, which applied the data from



regional surveys. These surveys have been done ąuarterly48 sińce 2001 on a 
representative sample of households and three sectors: manufacturing, building, and 
trade. Recently the service sector has also been surveyed separately.

The suryeys are done at the end of each ąuarter. The ąuestions are mostly 
harmonized with those recommended by CIRET.

A separate index for the diagnosis and forecast of the generał situation in a given 
sector is created based on the balance of the positive and negative responses. The 
specific ąuestions receive each the same weight in the calcułation.

The firms surveyed are representative for the specific province in terms of size of 
employment. Their percentage participation in the sample is represented in the 
following table.

Table 1 Structure of surveyed firms according to number of employees

Firm size Number of 
employees Podkarpackie Lubelskie

Micro 1 -9 47% 57%
Smali c*Io 19% 29%

Medium 50 -  249 19% 11%
Large 250 and morę 15% 3%

A releyant argument for using regional surveys is their sample size. Surveys done 
on a national basis by other researchers use a similar sample size but it represents the 
entire economy. Disaggregation of the data from a national survey for specific regions 
would therefore be based on a decidedly smaller sample and would most lilcely be 
confined to only the largest enterprises. As a result, any index based on data 
disaggregated from a national survey could reflect ąuite a different picture than that 
shown by a regional survey.

The referential data (coincident indicator) for regional job market was the annual 
ratę of employment, excluding agriculture (data reported by the Central Statistical 
Office). The advantages of this data are that it is easily accessible, published on a 
monthły basis, and with only a relatively slight delay. Annual dynamics was used in 
the analysis sińce it would smooth out any additional, misleading peaks and would, in

48 Research for the Lubelskie voivodeship are conducted by The College of Management and 
Public Administration In Zamość and for the Podkarpackie voivodeship by the Institute of 
Economies of the University of Information Technology and Management in Rzeszów.
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the majority of cases, show turning points with a certain lead to the level of 
employment. For example, when a downward tendency is progressively slower, this is 
usually a sign of futurę slowdown.

In the first stage of data selection the responses to every ąuestion in every sector 
were talcen into account. To develop the composite leading indicator for the job 
market, we selected the following survey data: overall situation, fmancial situation, 
orders, inventories and employment.

The data was checked in all sample groups - in households, and the sectors of 
manufacturing, building and trade. Time series data on both evaluation of the current 
situation and prognosis of the futurę were analyzed.

2.2. Selection of data from surveys according to question content and economic 
sector

It is necessary to recall that the brief period of the time series analyzed was a 
significant hurdle in the context of analyzing cyclical fluctuations. During the period 
analyzed just one elear job market cycle could be clearly captured. With this short 
period of time and the importance of the social problems which unemployment 
represents in mind, the term 'turning point’ is used here not only in relation to cyclical 
fluctuations, but also to fluctuations of slightly higher freąuency. On the regional or 
local job market such fluctuations in employment levels have great significance.

The research is done on a ąuarterly basis, Since the chosen coincident indicator was 
based on monthly data, it was necessary to disaggregate potential leading components.

The time series used for analysis were characterized to a great degree of 
seasonality, This was shown by both analysis of variance and by the nonparametric 
Kruskal-Wallis test. This is why all series were seasonally adjusted using the ARIMA 
X-12 procedurę. The resulting series were however characterized by significant 
additive outliers. These could have been the result of the high susceptibility of 
managers' sentiment to short-tenn problems of the firm, which would not influence 
hiring decisions. With consideration of the short-term of series analysis, these 
observations were smoothed, given a very Iow critical value of 2.449,

49 Compare: I. Chang, G. C. Tiao, C. Chen, Estimation of Time Series Parameters in the 
Presence of Outliers, Technometrics, Vol. 30, May 1988, pp. 193-204, with later modifications 
in: M. C. Otto, W. R. Bell, Two Issues in Time Series Outlier Detection Using Indicator 
Variables, Proceedings of the American Statistical Association, Business and Economic 
Statistics Section, 1990, pp. 182-187.
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Preliminary analysis showed that prognostic data coming from surveys have higher 
correlation to the ratę of employment than the diagnostic one. This was observed 
among all ąuestions. There is sometimes the skepticism to ask both ąuestions in 
surveys, about the present and tlie futurę situation. It may be the proof that both of 
them are reasonable in surveys. Good ąualities of forecasts also verify the hypothesis 
of rational expectations (J. F. Muth, 1961, R. E. Lucas, 1972). This hypothesis States 
that in the decision making process, people take into consideration all information 
available on the market. The good ąuality of prognostic data coming from surveys 
could mean that business managers have access to a great deal of information.

Another characteristic of the data under analysis is its tendency to show morę 
positive opinion in prognosis50. Usually, prognostic responses are much morę positive 
than those diagnosing tlie current situation. This could be due in part to a certain degree 
of skepticism among respondents regarding the current situation. Questions regarding 
the futurę don't seem to be burdened with these types of errors. Therefore, only 
prognostic data was selected for further analysis.

The next step in the analysis was to include tlie data from the survey on prognosis 
by respondents in specific sectors.

In the initial analysis of leading value, data from the household sector was talcen 
out. No leads to the coincident indicator could be found. This may be due to several 
reasons. The first of these is that tlie provinces surveyed are mainly agricultural 
regions. In the Podkarpackie Province slightly morę than 50% of the surveyed 
households are in rural areas. Rural areas in Poland are characterized by a high degree 
of hidden unemployment, while employment in agriculture is not taken into 
consideration by employment statistics. The second reason is the long-term pessimism 
of respondents. The high-level of unemployment that has remained over the long-term 
has reinforced a type of histeresis and a marked increase in structural unemployment. 
This hysteresis means that a slow return to some form of eąuilibrium could occur 
based on the phenomenon interdependence on its formation in the past. It should be 
noted that the percentage of long-term unemployed is ąuite high: 66% in the 
Podkarpackie Province and 67% in the Lubelskie. This has created a great deal of 
inertia and negative opinion among survey respondents, Positive signs of economic 
improvement throughout the country and on the job market are almost imperceptible 
among households. Therefore, external factors have in this case a much lesser 
significance than the long-lasting negative situation among households in the past, As

50 Compare: M. Kowerski, Badanie nastrojów gospodarczych w województwie lubelskim, 
Wiadomości Statystyczne, 3/2005, p. 47.
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the data on household sentiment could reflect a delayed reaction in relation to other 
statistics we decided not to take it into consideration as a leading component.

Conseąuently, sectoral analysis was limited to three areas: manufacturing, building 
and trade.

In the building sector the share of total employment in business is 7% in the 
Podkaipackie and 8% in the Lubelskie Province. This is an important sector, as it is 
usually seen as the sector which 'leads' the economy. Morę work in this sector results 
in not only hiring additional workers by construction firms, but through infiastracture 
development, it also leads to a generał increased hiring of workers in other sectors of 
the economy.

Analysis of the correlation between specific data from the survey in the building 
sector in relation to employment shows positive results. A high positive correlation 
appeared. However, this was just the result of the similarity of the trends. After 
reducing the series to stationarity, it was seen that building is a delayed indicator. 
Generally, turning points are delayed by a few months in relation to the accepted 
coincident indicator. Such a result is in accordance with the theory and experience to 
datę. Growth in this sector is dependent on investment in the economy. hivestments 
rise slightly after an increase in economic growth ratę. Businesses must be convinced 
that this growth will last. Significant increase in investment reąuires hiring morę 
workers in this sector, while increasing productivity via technological improvements is 
in this sector morę difficult than in manufacturing, The role of the human factor in the 
building sector, which can depend much less on technological enhancements than the 
manufacturing sector, is much morę significant.

Conseąuently, the data on this sector as a component in labor market leading 
indicator was also not used in the analysis.

The next data to be analyzed was based on the survey in retail trade. Employment in 
trade represents 18% of the total in the business sector in the Podkarpackie and 20% in 
the Lubelskie Province. A glance at the charts showed significant properties among the 
components of overall sentiment in this sector. Most of these were characterized by a 
wealc trend or no trend at all. A deeper analysis showed that the survey data coming 
from the retail trade are in generał coincident to the official employment statistics, 
Both these points can be explained. Weak trending can be the result of the ease with 
which workers can enter tlie jobs in this sector. In generał, firms in this sector do not 
have specialized eąuipment or machines as found in the manufacturing sector. Workers 
in the retail trade sector may find it easier to ąualify for these jobs dian in other sectors. 
This leads to die conclusion that in a wealcening economy it may be relatiyely easy to
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change a corporate profile to adapt to the market. The simultaneous appearance of a 
turning point in synchronizing signals with the selected coincident indicator is also the 
result of elasticity of this sector. Improved economic growth brings larger employment 
and a slower growth reduced employment. No leading factors appear because greater 
consumption, tlie condition for a better situation in trade, is dependent on growth in 
specific sectors. As no leading factor was found m the data from this suryey, it was 
decided not to take the data from retail trade survey into consideration as a potential 
component of a leading indicator for the job market.

The last sector considered was manufacturing. This sector is the largest in terms of 
creating gross value added in both provinces as well as the largest employers. At the 
end of 2005, 60% of those worlcing in the Podkarpackie Province were employed in the 
manufacturing sector and 55% in the Lubelskie. It could be concluded, therefore, that 
the results of the survey of this sector would have key significance for the analysis.

Conseąuently, further analysis concentrated on the usefulness of the data from the 
prognostic ąuestions of the business sentiment survey in tlie manufacturing sector.

It seems that the decision of businesses of whether to hire workers or let them go 
depends mainly on the current situation of the company and their predictions as to its 
condition in the near futurę. In generał, employment reacts slightly morę slowly than 
tlie economy itself. This is a result of the time needed for businesses to become 
convinced that any economic recovery will sustain. Using the opinions of managers 
and directors of firms rather than tlie results of official statistics provides an additional 
advantage in the case of regional surveys. Some regions are characterized by a ąuite 
high (higher than national average) number of micro, smali and mid-sized firms. To 
maintain a representative sample on a national scalę is not a guarantee that the sample 
will be representatiye on a regional basis. This is true both of quantitative and 
qualitative suryeys. Such a situation is particularly evident in the Podkarpackie 
Province. Official statistics do not cover micro firms - those with 9 or fewer 
employees. Therefore, these suryeys are the only ongoing source of data on these 
firms.

The above arguments suggested that tlie first task would be to analyze the 
usefulness of the data from tlie suryey ąuestions on the oyerall and financial situation 
of the businesses as potential components of a leading indicator for employment. 
Analysis of tlie relation between the oyerall situation in manufacturing and the ratę of 
employment showed positiye results. The correlation of data from tlie suryey to 
employment increased and reached its highest value with a lead time of 5 montlis. 
Similar results were obtained using tlie data on tlie financial situation of these firms.
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The next statistical series from the business condition survey in manufacturing 
considered as a potential component of the labor market leading index was orders 
received by producers. The changes in order portfolio show changes in demand for 
goods and services and may signai futurę tendencies in production. This is why it 
seems that it should also indirectly reflect tendencies in employment with an even 
greater lead than data on the financial situation. The time series analyzed were 
characterized by significant irregular fluctuations. In fact, they were characterized even 
less by a trend than the selected coincident indicator. Analysis of the correlation 
confirmed that these indicators, only to a very slight degree, reflected the variability of 
the selected coincident indicator. This indicator was therefore rejected as a potential 
component.

At least two reasons can be given for such behavior of data on orders. The first lies 
in the greater difficulty in defining the current situation for order changes than for 
financial conditions. In particular, smali businesses cannot provide exact 
documentation for this figurę sińce it is not a fiscal reąuirement. This could lead to 
greater subjectivity when applying the term 'good' or 'weak' business conditions. The 
second reason may be the fact that the situation on the job market could be only 
indirectly related to order levels. It depends morę on the finances of a company, and its 
costs. If orders are growing, but costs are simultaneously rising, companies will not be 
eager to hire new workers; instead, they will concentrate on increasing productivity.

Another component from the survey in manufacturing was the changes in 
inventories. Falling inventories could be a signai of rising demand; it could be 
interpreted as a sign of growth. However, lower inventories at the producer level could 
also signai rising storage costs and that firms are looldng for ways to reduce these 
costs, including labor costs. Despite this hypothesis, it turncd out that the evaluation of 
finished product inventories did not show any link to the dynamics of employment. 
The relation between these evaluations and the situation on the labor market could be 
quite weak and muted by several other factors. Statistical analysis showed that these 
series are stationary and characterized by only slight deviations. In generał, firms in 
manufacturing indicated that they had optimal inventories.

The finał component looked at the managers* opinion on the current and predicted 
number of employees. Specific information on tlie workforce at private companies 
should be quickly reflected in the official statistics on this category. As in tlie previous 
cases, only prognostic indicators were taken into consideration. The advantage of using 
these time series was less significant irregular fluctuations, which meant that they did 
not have to be additionally adjusted. The long-term trend and turning points were, in



case of these time series, quite elear. It seemed appropriate sińce managers are not 
eager to adjust staffing both often and to a great extent. Both hiring a new worlcer and 
laying off a worlcer means additional costs for the employer. These decisions are 
therefore carefully thought over.

Visual analysis leads to the conclusion that all these indicators could be coincident 
and their tendencies are quite close to those of the indicators selected as coincident, 
During certain periods the turning points were observed to be leading. Analysis of the 
correlation showed higher coefficients without lead of leading indicators or only a 
slight one in relation to the selected coincident indicator. Therefore, we decided to 
include selected data as a component of the leading indicator as a corrector of short and 
long-term fluctuations of the remaining components. This madę it possible to achieve 
higher compatibility with the coincident indicator and to decrease the negative features 
of leading indicators such as smaller paiticipation in the trend or irregularities of the 
leading turning points.

As a result of the selection madę among the data provided from the suryeys, 
prognostic information from the suryey on the manufacturing sector regarding the 
oyerall company situation, financial condition, and predicted changes in employment 
levels were ąualified.

2.3. Help Wanted Index as a component of the labor market leading indcx

Obseryation and prognosis of the labor market using yarious research tools have 
become a priority over the past years. High unemployment and inereased structural 
unemployment, weak workforce mobility and ineffective responses on the part of 
politicians to the issue of yocationally mobilizing a portion of society have led 
researchers to seek unconventional methods in this area of the economy. It was the 
authors' initiatiye to develop a new study, based on the ongoing registration of the 
number of help wanted ads appearing in one of the largest national newspapers. The 
methodology we used is based on the method known as a Help Wanted Index used for 
some years now51.

The history of recording help wanted ads from the local press began in the 1920s. 
An economist from the American insurance Corporation Metropolitan Life Insurance 
Company - William A. Berridge began to obserye the labor market by registering the 
number of job ads. In the 1960s this methodology was enhanced and adapted to the 
needs of observing changes on the market by The Conference Board (TCB) - USA,

51 Research conducted in the USA by The Conference Board.
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which continues these observations to the present day. This method has been adapted 
in various ways for use by research centers in several countries; however nonę of the 
other centers has done the study with such consistence and for such a long period as 
TCB. It could seem that during the times of Internet popularity and the increasingly 
popular method of recruitment using its resources tlie role of an indicator based on ads 
appearing in the press would be less usefiil52. However, it has been shown that this 
method stiłl functions quite well and signals changes on the job market in many cases 
with a few months’ lead time in relation to official statistics such as the unemployment 
ratę, number of newly unemployed or total employment figures.

In October 2004 the Institute of Economies (IE) at the University of Information 
Technology and Management in Rzeszów in cooperation with the Bureau for 
Investments and Economic Cycles (BIEC) and Agora S.A (newspaper publisher) 
undertook the initiative to register the number of published job ads and produced the 
Help Wanted Index for Poland (PLHWI) as well as for each individual province in 
Poland. The fundamental goal of this study is to gain additional information about the 
job market and in particular on the pace of new job creation, through a systematic 
registration of help wanted ads. American experience to datę indicates that information 
gathered in this method can be a good predictor of changes in employment and in the 
unemployment ratę.

The Help Wanted Index for Poland is calculated on the basis of the number of help 
wanted ads appearing in the 'Job’ Monday supplement to Gazeta Wyborcza (Polish 
daily newspaper). Information is gathered here both from the national issue of the 
paper as well as from regional editions. The weekly number of job ads is totaled to 
attain monthly record. The data is seasonally adjusted and normalized. Both classified 
and display ads are taken into account and given the same weight. Based on this data 
16 indexes are calculated for the provinces. Moreover, in order to eliminate the 
influence of such factors as the newspaper promotional campaigns, statistical errors or 
other factors, which could biur analysis, the time series are filtered for additive outliers 
using the procedurę of the ARIMA X-12 program. Data from the Help Wanted Index 
cover the period beginning January 1999.

52 Lately The Conference Board initiated additional research to record employment 
advertisements that appear on the Internet.
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Figurę 1 Help Wanted Index for Poland and unemployment ratę

The Help Wanted Index does not include each job ad which appears on the market. 
It is, therefore, relevant as to whether it truły reflects tlie trends shaping the labor 
demand. If so, it should predict tlie overall picture of employment. This is why this 
analysis had to be done to determine the accuracy of this hypothesis. Data on the 
number of actual workers was talcen as an estimator of employment.

Verification of the relevance of the Index to the total employment figures was done 
using stepwisc rcgression. The dependent variable was tlie number of workers per 
thousand people in time t. Potential independent variables were: the number of workers 
in the time period t-1,..., t-5; and the value of the Help Wanted Index during time 
period t,...,t-5.

The results indicated that the optimal model would be a model with a constant and 
the following independent variables: number of workers in the preyious ąuarter 
(EMPu) and the tlie Help Wanted Index lagged 3 quarters (PLHWIt_3). Such a model 
depicts a significant poition of variation of the number of workers during time period t, 
as noted by the high value of the coefficient of determination R2=0.92. In addition, the 
Help Wanted Index with a 3-quarter lead time was significant at the level of 0.05 (t- 
statistic=2,33).
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The results of a step wis e regres sion for the stationary53 variables fully confirmed 
that the Index is a significant predictor of the number of workers with a lead time of 
three ąuarters (t-statistic=5.73). It also proved such a model to be good for tracking 
short-term fluctuations in the number of workers.

Analogical analysis was done on tlie variable representing the number of 
unemployed. The results were quite similar to the above. Again, the Help Wanted 
Index depicted significant portion of variance of the number of unemployed with a 3- 
ąuarter lead time. In the case where data on employment in the private sector from the 
national Central Statistical Office was used (based on documentation from the firms) it 
can be shown that the Help Wanted Index predicts the dynamics of employment on an 
annual scalę (where 100 = the same month in the previous year) with a 5-month lead 
time. The Pearson linear correlation coefficient was 0.83 and was significant at the 
level of p=0.01. The R2 determination coefficient for linear model was 0.70 and the 
independent variable (Help Wanted hidex) was significant at the level of p=0.01 (t- 
statistic =11.22). A shoiter lead time is in this case understandable sińce the dynamics 
usually shows a cyclical return slightly earlier. This is because growth in the 
employment dynamics in the early stages signals only a slower pace of jobs being lost.

In a similar manner the usefulness of the regional Help Wanted Indices for 
prognosis of employment was tested. The results obtained make it possible to State that 
these yariables were significant at the level of 0.05 depicting employment variance 
with a lead time between 1. to 4 ąuarters.

An additional advantage of the Index is the fact that the data appears each month 
and that it is ąuickly accessible (data for the previous month is available at the 
beginning of each month).

These results show that the Index is a good reflection of the changes in demand for 
labor sińce it shows actual changes in employment with a few months lead. An 
increasing Index value indicates that better conditions for businesses lead to their 
announcing higher demand for new workers, which is reflected by increased numbers 
of help wanted ads. The Help Wanted Index may show significant changes on the labor 
market in Poland both on a national scalę and for specific regions. It can play the role 
of a leading indicator for the number of workers; and moreover it can be a useful 
component of the Labor Market Leading Index.

The only drawback may be tire long, 3-quarter lead time for changes in employment 
as registered by official statistics. This could be the result of fmelasticity* on the labor 
market in Poland. Such a long lead time could also indicate exceptionally high

53 Augmented Dickey-Fuller test showed that both variables are 1(1) .
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frictional unemployment in Poland. On average, after such a long period, the 
tendencies in demand for labor are transformed into actual changes in employment 
levels. It can be concluded therefore that after publishing a job ad there still remains 
the consuming task of the search both on tlie side of the employer as well as the 
potential employee. This may indicate Iow mobility of the workforce and is in 
accordance with mismatch theories (Shimer, 2005). This could be a symptom of poor 
access to information on the part of both sides, which shows room for growth of 
human resources firms in Poland. Another explanation could be that tlie long lead time 
of the Index in relation to actual changes in employment is due to the caution which 
firms apply in their staffing policies in light of their lack of certainty regarding the 
permanence of economic recovery in the period studied and relatively high labor costs. 
In such market, where demand for jobs is higher than their creation by business, the 
latter dictates conditions. As a result, the selection of new workers is a long process 
and employers have reąuirements, which are not always met by the structure of 
qualifications among those seekingjobs.

2.4. Regional labor market leading indcx composition and accuracy of results

The above analysis led to the acceptance of four components of a leading indicator 
for tlie labor market. Among the studies done using a survey method, those involving 
the prognosis of manufacturing firms regarding the overall economic situation, their 
own financial condition and employment were finally selected. An additional 
component not provided by the business survey but from the researchers' own ongoing 
studies was the Help Wanted Index.

Details of these components along with the coincident indicator are shown in the 
Figures 2 and 3.

All components show a lead time of certain observed turning points. Sonie of these 
are, however, in certain cases coincident or lagging. The component with the most 
significant relevance seems to be the overall situation in the manufacturing sector. 
Therefore, this component should be given the largest weight. The remaining 
components are relevant, however, they receive a lower weight.



Figurę 2 Components of Leading Indicator and Coincident Indicator for the 
Podkarpackie Province
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Figurę 3 Components of Leading Indicator and Coincident Indicator for the Lubelskie 
Province

All components indicated sluggish pace of growth at the beginning of 2005. 
Components related to the overall situation in manufacturing and the financial situation 
did not catch the fali of the coincident indicator at tlie beginning of 2002. This is 
because these components show the turning point of employment cycles ąuite early 
and tlie brevity of tlie time series did not provide for this in this case. Data from the 
beginning of the time series is talcen into particular consideration.

It was determined that tlie specific components bring different information to the 
leading indicator. For example, the overall situation among manufacturing firms is to a 
great degree related to the component on financial situation of these firms, even though 
it contains additional information. This is why it was decided to weigh the components. 
The weights were assigned in consideration lnainly of the lead time of all turning
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points, and also based on the criterion of the highest adaptability to the coincident 
indicator. The system created tumed out to be appropriate for both provinces. Weights 
for each component were assigned as follows:
• Regional Help Wanted Index -  weight of 0.1
• Overall situation in manufacturing (prognosis) -  weight of 0.5
• Financial situation in manufacturing (prognosis) -  weight of 0.2
• Situation in employment in manufacturing (prognosis) -  weight of 0.2.

Figures 4 and 5 show the leading indicators for both provinces together with the 
selected coincident indicators (annual ratę in employment according to official 
statistics).
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Figurę 4 Leading Indicator and Coincident Indicator for the Podkarpackie Province

The leading indicator for the Podkarpackie Province forecast each turning point 
which has appeared to datę, A cyclical improvement in the job market in tlie 
Podkarpackie Province, shown by the coincident indicator in May 2002, was signaled 
in December 2001. The slowing of the job growth that began in January of 2004 was 
noted four months earlier by the leading indicator in September 2003. Positive changes 
in employment in January 2005 were shown with a 4-month lead time in September 
2004. The regularity of the leads on the turning points thus far is an encouraging sign. 
Tendency changes are signaled 4 to 5 months earlier. This is a length of time, which



would allow for the preparation of appropriate economic policy adapting to the 
changing conditions on the labor market.
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Figurę 5 Leading Indicator and Coincident Indicator for tlie Lubelskie Province

The labor market leading indicator for the Lubelskie Province forecast the slowing 
job growth that began in January 2005. The relative turning point of tlie leading 
indicator appeared in June 2004 -  with a 7 month lead time. The falling job growth at 
the beginning of 2002 could not be forecast due to the lack of survey data from the first 
5 months of 2001 and tlie need to estimate it on tlie basis of later data. It is possible 
that slightly worse leading indicator values for the Lubelskie Province in comparison 
to the Podkarpackie could be the result of two things. The first of these is tlie fact that 
the Lubelskie region is to a greater degree an agricultural region. Studies done in this 
sector could therefore possibly neglect certain aspects of the regional economy such as 
the high hidden unemployment seen in Polish agriculture. The second cause could be 
the survey method itself. Surveys in the Lubelskie Province were done using a direct 
intendew method. In tlie Podkarpackie the survey was done by telephone. The 
disadvantage of the direct method could be limited coverage caused by the difficulty of 
doing such interviews in remote districts of the province.

The above analysis shows that the created indicator did well enough in forecasting 
turning points of the coincident labor market indicator. It was then verified to see if it
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could depict the significant portion of the employment dynamie variance with leading 
properties.

Regression analysis showed that in the case of both provinces the leading indicator 
was a significant explanatory variable (see tables 3 and 4 in the appendix). The 
indicator for the Podkarpackie explains 93% of employment variance with a lead time 
of 5 months. The model for the Lubelskie Province explained 63% of employment 
variance with a lead time between 1 to 8 months.

Taking into consideration that all of the time series analyzed are integrated of order 
1 or higher,, only after checlcing for stationarity could the significance of the leading 
indicators as predictors of coincident indicator be verified. After applying an 
Augmented Dickey-Fuller test, it was determined that the employment dynamics in the 
case of both provinces is integrated of order 1. The leading indicator for the Lubelskie 
Province was also shown to be integrated of order 1, while the Podkarpackie of order 
2. Taking this into account, differences of the time series were calculated to obtain 
stationary series and tlie analysis was madę anew. This proved the leading indicator for 
the Podkarpackie to be a significant predictor of employment at the level of p-0.01. In 
the case of the Lubelskie this hypothesis could also be accepted but at the significance 
level of p=0.1. It should be recalled however that the analysis is quite demanding sińce 
it emphasizes the short-term relations.

In tlie analysis of cyclical phenomena it is important to separate tlie growth cycles 
so as to reveal Keynesian unemployment in the labor market. This is why, despite the 
fact that the analyzed time series is brief, it was decided to carry out analysis of the 
relation between the constructed leading indicators and the selected coincident 
indicator series in terms of cyclical fluctuations. One of the methods used to bring out 
these cyclical fluctuations reducing the series to stationary (in most cases) is to reshape 
the series using the SMSAR formula (6-month Smoothed Annualized Ratę, Baneiji 
1999, p. 72-76)

{ M 3 V2/6'5
100 -100

I=/-l /
where X, is time t value of variable X.

After transforming the analysed yariables with this formula, regression analysis was 
performed again (see Tables 5 and 6 in tlie Appendix). The analysed explanatory 
yariables showed a statistically significant lead of the coincident indicator. The leading 
indicator had a lead time of 4 and 6 months for the Podkarpackie, and 9 months for the 
Lubelskie, which confirmed the results shown by analysis of the raw data.
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3. Labor market leading index for Poland
3,1. Forecasting cyclical unemployment

Survey studies for the proyinces presented in tlie previous sections began relatiyely 
not long ago. This is why empirical verification of tlieir reliability for the composition 
of a labor market leading index is clearly insufficient. Such studies on a national scalę 
liave a longer history. The earliest of such studies in Poland were done by the Central 
Statistical Office and the Research Institute for Economic Deyelopment (RIED) at the 
Warsaw School of Economies (WSE). The former, a study on tlie manufacturing sector 
started in 1992. Studies on sentiment among firms in the manufacturing sector began 
by the RIED at WSE in 1986, and therefore cover the entire transformation of tlie 
Polish economy and even tlie last few years of the centrally planned economy. They 
present, the longest possible time series available on the sentiment of businesses in 
Poland. This is why it was decided to use them in the construction of a leading 
indicator for the entire job market in Poland.

Analyzing the shape of the unemployment ratę in Poland sińce the beginning of 
1990, we may distinguish two incompletc cycles of economic growth. These cycles are 
not accompanied by fluctuations of greater freąuency corresponding to growth cycles 
(Figurę 6).

The unemployment ratę is characterized by a relatively Iow level of yariability. 
Distinguishing growth cycles is possible upon SMSAR-based transformation of the 
employment dynamics. In Figurę 7, growth cycles on the job market are presented as 
well as the oyerall level of economic activity (WWK). They were obtained by applying 
the SMSAR formula to the relative employment dynamics and to the leading economic 
indicator for the Polish economy.
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Figurę 6 Unemployment ratę and employment dynamics

Figurę 7 Growth Cycles in Labor Market and in Oyerall Level of Economic Actiyity

The situation in the job market in the post-communist countries in the first half of 
the 1990s reąuires a few words of comment. The duty to work, guaranteed by tire 
constitution in a centrally planned economy, caused a great over-estimation of the 
number of those working and significant hidden unemployment. The data from the



Central Statistical Office show a registered unemployment ratę of 0.3% in January of 
1990 and a subseąuent growth to a level of 16.9% in July 1994. Independent research 
organizations show unemployment ratę, including hidden unemployment for the early 
1990s, estimated at least at 13%-15%. This is why the first of the noted cycles should 
be treated rather as at least two coinciding processes: the improvement of the ąuality of 
official statistics and the rapid adjustment of businesses to market conditions with the 
reduction of excessive employment. Factors related to the level of economic activity 
had, during this period, a decidedly second-rank significance. This is why the 
economic growth noted after 1992 was accompanied by simultaneous falling 
employment and a higher unemployment ratę. The second cycle for tlie labor market, 
definitely morę highly linked to changes in the level of economic activity, began at tlie 
end of 1998, achieving its peak at the end of 2002. In tlie current phase of economic 
growth employment has risen and unemployment has systematically fallen, however a 
fuli cycle from start to finish has not yet been completed.

As in the case of the regional labor market indicators, a statistical series on the 
annual ratę of change in employment was selected for the referential data (coincident 
indicator).

Selected as components of the leading indicator, hlce in the construction of the 
regional statistical series, were components from the business survey; forecast of the 
overall economic situation, production and employment. As an additional variable 
from a separate study, the number of help wanted ads (Help Wanted Index for Poland) 
was selected. Specific components are shown in Figurę 8.

In the construction of the leading indicator for the entire job market, the reliability 
of the weighting system of each component was analyzed. A longer period of 
observation may lead to instability of the weights assigned due to changes of a 
structural naturę in the economy. This could lead to individual components of the 
indicator having various lead times in different phases of the cycle and during specific 
cycles. This is why an indicator with the same weights as in the provincial indicator 
was constructed, and another indicator assigning the same weight to each component 
(the latter will be referred to as unweighted). Next, these two were compared.
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Figurę 8 Components of Leading Indicator and Coincident Indicator for Poland

In the case of the weighted data, the largest weight was assigned to the oyerall 
situation in the manufacturing sector, with less weight given to the opinion of 
managers on employment. Analysis of the relation between changes in economic 
activity throughout the entire economy with the related changes on the job market lead 
to the conclusion that phases of the labor market cycle, measured by size of total 
employment levełs, are characterized by a greater symmetry dian economic cycles for 
the entire economy. In particular this was true when a phase of falling employment was 
lengthened in relation to the length of a phase of falling economic activity. The reason 
for this is probably the behavior of wages in particular phases of the cycle. During a 
rising pace of economic growth, wages also rise, as a result of demand for goods and 
services, and therefore for labor. But when the pace of economic growth is slowing 
down or during a recession it does not lead to what would seem to be a certain decrease 
in wages. This is probably because of long-term wagę contracts between employers
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and employees and forces of market participants (insiders). They force overall higher 
wages during periods of economically worse conditions, This is why the phase of 
worsening labor conditions lasts so long and is subject to additional fluctuations. It also 
means that most likely 'defenders' of wagę levels among workers and their unions 
during periods of a weak economy lead to longer periods of this wealoiess on the labor 
market, pushing back a recovery in relation to the overall economic situation. This case 
was also reflected in analysed survey data, when assesment of the overall economic 
situation in manufacturing fell down rapidly betwen June 1997 and August 2001. The 
picture was similar in the realm of their financial situation. This phase lasted from 
October 1997 to August 2001. Opinion on employment levels, however, showed this 
phase occurring from Febraary 1997 to December 2001.

The above observations are in accordance with theory. They also show that the data 
on the oyerall economic actiyity should improve the leading indicator ability to lead. A 
common characteristic of leading indicators is a significant lead time for the pealc, 
signaling an economic slowdown or recession and a short lead time for the b ottom of 
the cycle, or tlie signai for recovery. This rule was confirmed in the case of the leading 
indicator for the job market in Poland, published for selected years (Drozdowicz, 2003, 
2006), This indicator shows a quite lengthy lead time for a worsening situation on the 
job market and a relatively short lead time for improvement. Assigning greater weight 
to information on the overall situation in manufacturing improved these proportions. In 
this analysis, the statistical series representing the oyerall economic situation decreased 
irregularities both at the peak and at the bottom. Slightly later than opinion on 
employment, it forecast the turning point signaling a worsening situation on the labor 
market, however it showed a greater lead time for improving situations. This provides 
a basis for assuming the appropriateness of the assigned weighting system. Both 
indicators with the yarious weighting Systems togetlier with the coincident indicator arc 
shown in Figurę 9.

As shown, both indicators gave quite similar results during the first cycle. It is only 
with the last period beginning at the end of 2001 that a certain difference can be noted. 
These indicators are characterized by a slightly greater trend linę in comparison with 
the coincident indicator. Recall that the coincident indicator depicts annual dynamics, 
therefore it does not contain trend. The second characteristic of the time series created 
is typical for leading indicators. It shows higher yariance in relation to the coincident 
indicator. The standard deviation of the first difference in the coincident indicator was 
0.51. For the unweighted leading indicator it was 1.28; for the weighted 1.30.



Figurę 9 Weighted and Unweighted Leading Indicators for Labor Market Together
with Coincident Indicator

The first turning point (peak) of a classic economic cycle appeared in March 1998 
in the coincident indicator and in June 1997 in both versions of the leading indicators. 
The lead time was therefore 9 months. The second turning point (trough) appeared in 
November 2001. It was not forecast by the leading indicator sińce the relative turning 
point appeared in this case in December 2001. In the case of the weighted indicator this 
turning point could have appeared already in August of 2001 (which would give a lead 
time of 3 months), However, the unusually sharp fali of opinion among managers in 
December and January meant that this point was treated as the bottom. This 
observation did not ąualify according to the automatic procedurę as an outlier. Taking 
this into account, as well as the high variability, it should be emphasized that there is a 
need to smooth the components of the leading indicator.

The average lead time for leading indicator over the dynamie of employment was 
for both forms of the indicator 7 months using the raw data. After reshaping the data 
with SMSAR the lead time was 5 months, It can be concluded tlien that this is the 
average lead time for a growth cycle for the leading indicator over the coincident 
indicator. The correlation between leading and coincident indicators with this lead time 
is statistically significant. In the case of analysis of raw data a higher correlation with
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the forecast data occurred between tlie weighted leading indicator and the coincident 
indicator (r=0.906). This is because the asymmetry of the forecast at the trough was 
lower. For the data transformed by SM SAR, a higlier correlation occurred when 
weights were identical (i—0,683). The reason for this is the fact that such 
transformation decrease the .significance of long-term tendencies and increase the 
significance of the turning points of the cycles at a higher freąuency (growth cycles).

In table 2 the lead times of turning points for growth cycles are presented.

Table 2 Indicator Lead Times for Growth Cycles for Poland on Monthly Basis

Starting point (coincident indicator) Weighted indicator Unweighted indicator
(p -  peak, t -  trough) (length o f lead time) (length o f lead time)

12.1992 (p) 10.1992 (-2) 10.1992 (-2)

04.1994 (t) 08.1993 (-8) 08.1993 (-8)

03.1995 (p) 07.1994 (-8) 06.1994 (-9)

03.1996 (t) 07.1996 (+4) ' 11.1996 (+8)

01.1997 (p) 05.1997 (-4) 05.1997 (-4)

01.2000 (t) 03.1999 (-10) 03.1999 (-10)

02.2001 (p) 02.2000 (-12) 02.2000 (-12)

11.2001 (t) 07.2001 (-4) 07.2001 (-4)

01.2005 (p) 06.2004 (-7) 06.2004 (-7)

Value with symbol + represents a delay

The weighting of the leading indicator does not have a great influence during a 
growth cycle. Even assigning relatively heavy weights to certain components did not 
markedly change the values of the leading indicators during analysis of a growth cycle.

4, Summary and conclusions

The situation in tlie job market, in many economies and particularly in the European 
economies, has worsened over the past few years. Among members of the European 
Union, the situation in Poland is markedly worse. Both cyclical and structural changes 
have brought about long-term unemployment. Therefore, it is quite essential to 
distinguish upcoming changes and to predict them in a way that will allow for 
appropriate prior adaptation of economic policy. In this work, an attempt has been 
madę to construct a leading indicator for tlie situation on the labor market. Leading
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indicators are raainly constructed to forecast overall economic changes. However, they 
may also be successfully constructed for the job market itself. A significant problem is, 
howeyer, the gathering of data which would provide the ability to forecast the official 
statistics.

In this paper, the opportunity to use survey data to this end was analyzed. The 
studies presented indicate a high degree of usefulness of data from business condition 
tests for short-term forecasting of changes in the job market. Both national and regional 
surveys were analyzed. In the case of regional studies, provinces with particularly 
difficult job marlcets were used: the Podkarpackie and the Lubelskie. They are both 
provinces with the lowest levels of wages and GDP in the country. They are also 
characterized by a higher than average number of micro-businesses, smali and mid-size 
businesses in generał. Additionally, a Iow level of investment means that the 
unemployment ratę falls slowly. This is why the study of the two provinces is so 
important.

A detailed selection of the data gathered from specific sectors of business and 
households was carried out. The data which best forecast the situation in the job market 
turned out to be the opinions of firms in the manufacturing sector. This was the result 
of both the high participation of this sector in employment in generał and the important 
role which it plays in the economy of Poland. The data for the building and 
construction sector turned out to be lagging, which was the result of the relation of 
growth in this sector to the size of inyestment Opinion of business managers in the 
trade sector, to a large extent, coincided with official data.

Among the specific data coming from business surveys in manufacturing industry, 
opinions on the overall situation in economy, financial situation, and employment were 
selected. A positive aspect is the fact that optimistic prognostic responses were good 
components of the leading indicator. This means that the snrveyed firms had good 
access to information on the overall economy.

There exists a basis for the use of the data from regional business sentiment surveys 
in the construction of regional composite leading indicators, and for national surveys 
for the construction of prognosis of changes on the job market on a national scalę.

The studies done on the basis of regional business sentiment surveys in poorly 
industrialized regions clearly showed the phenomenon of the hysteresis-based opinion 
of households. This is understood as a great degree of relation between opinion and its 
historical formation and a Iow level of susceptibility to external factors.

High unemployment, including increased structural unemployment, poor mobility 
of the worlcforce and ineffectiye policies aimed at higlier yocational actiyation of



145

society motivate researchers to seek unconventional methods of observing the changes 
as they form in this realm of the economy. With the initiative of the authors of this 
work new studies have been started, based on the ongoing registration of the number of 
published job ads appearing in one of the largest national newspapers. The inclusion in 
the composition of the labor market leading indicator of an additional component from 
the observation of the number of help wanted ads significantly enhances the usefulness 
of the leading indicator.

From the point of view of prognosis of changes on the job market, additional 
questions could be considered for the survey itself. In particular, it would be useful to 
gather information on ąuestions regarding job openings in the firms, overtime 
employment and barriers to hiring new workers.

Summing up, it can be stated that the constructed leading indicators for the job 
market in Poland and its two regions have the appropriate leading properties. The data 
from the surveys can successfully be used as key components of leading indicators for 
employment, and unemployment. It has a forecasting property in relation to the official 
statistics. hi addition, its forecasting of turning points is fairly regular, which is a 
positive characteristic for a leading indicator.
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Appendix

Table 1 Estimation results of the employment dynamics model for Podkarpackie 
Provincc with lagged leading indicator (PLM) as explanatory yariable, raw 
data

Dependent Yariable: Employment dynamics
Variable Coefficient Std. Error t-Statistic Prób.

(Constant) 0.739 0.0089 83.18 0.00
PLMt-5 0.00217 7.99E-05 27.16 0.00
R-squared 0.93 F-statistic 737.60
Adjusted R-squared 0.93 Prob(F-statistic) 0.00

Table 2 Estimation results of the employment dynamics model for Lubelskie 
Province with lagged leading indicator (LLM) as explanatory variable, raw 
data

Dependent Yariable: Employment dynamics
Variable Coefficient Std. Error t-Statistic Prób.

(Constant) 0.59 0.05 11.47 0,00
LLMt-1 0.00240 0.00087 2.77 0,01
LLMt-8 0.00116 0.00059 1.97 0,05
R-squared 0.63 F-statistic 41.57
Adjusted R-squared 0.61 Prob(F-statistic) 0.00

Table 3 Estimation results of the employment dynamics model for Podkarpackie 
Province with lagged leading indicator (PLM) as explanatory yariable, 
SMSAR fonnula

Dependent Yariable: Employment dynamics
Variable Coefficient Std. Error t-Statistic Prób.

PLMt-4 0.09 0.04 2.51 0,02
PLMt-6 0.14 0.04 3.64 0,00
R-squared 0.84 F-statistic 106.30
Adjusted R-squared 0.83 Prob(F-statistic) 0.00
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Table 4 Estimation results of the eraployment dynaraics model for Lubelskie 
Province with lagged leading indicator (LLM) as explanatory variable, 
SMSAR formula

Dependent Yariable: Employment dynamics
Variable Coefficient Std. Error t-Statistic Prób.

LLMt-8 0.26 0.06 4.34 0,00
R-squared 0.33 F-statistic 18.84
Adjusted R-squared 0.31 Prob(F-statistic) 0.00

Table 5 Estimation results of employment model with lagged Help Wanted Index
with time-varying parameter as explanatory variable

Dependent Yariable: Employment dynamics
Variable Coefficient Std. Error t-Statistic Prób.

(Corustant) 7708.000 700.163 11.009 .000
PLHWIt-3 68.202 7.306 9.335 .000
PLHWPt -.677 .045 -14.960 ,000
R-squared .932 F-statistic 115.803
Adjusted R-squared .924 Prob(F-statistic) 0.00




