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SUMMARY

As a result of the processes of Hungarian econonay sbciety the increase in territorial
differences is noticeable in the last few yearse Thanges in society's status, the rate of increase
and the level of development can be tracked formgsa in the diverse variation of labor market.
In our study we would like to demonstrate the tgpjorocesses of labor market based on the time
scale 2000-2007, and we also want to reveal thiecangses of the change in unemployment rate.

The source of data is a regular, representativer{sbrvey by the Hungarian Central
Statistical Office based on interviewing peoplewasd| as registration on place-hunters by the
Employment and Social Office together with the stanyrof governmental subsidy.

For trend determination, except for data extrajpmhaf new approach is mentioned as well.
As a further research the Analytic Hierarchy Pred@sHP) seems applicable for forecasting the
labor market changes.

Introduction

The recent social and economical processes resultdge increase in territorial differences.
The difference between labor market characteristicdHungary’s regions is obtrusive, and
reflects the differences in economical and sociatesof development. Our research covers
Hungary's least favorable region’s, the Northerre&trPlain’s labor market characteristics and
changes.

The development of countryside economy is very irigsd for Hungarian economy and
society, the improvement of rural people’s livingnditions, the drastic increase of population
observing ability of countryside territories. Altigh in recent crisis state of world economy,
these problems are seldom mentioned at the higleesdion levels, soon strategic decisions will
be necessary.



The more and more pressing needs have to be coedide well as the limited — and soon to
be more limited in the future — options, and inwigf these should it be defined what and how to
improve. Of course the aim of countryside developinstould be that living conditions of rural
people should improve in long term, which is it gllbbe seductive to live there. Since the
majority of the inhabitants in scope live in theuntry, this makes the state of labor market and
stabilizing its operation a central matter.

We consider the factors affecting the state of labarket to be known, as by knowing them
the possibility of positive changes opens. Thisexremely important in the recent world
economy situation in the long term, as economioalad needs equally demand it.

Research methodology

The Northern-Great Plain region lays in the Northean part of Hungary, bordered by
Slovakia, the Ukraine and Romania. Its territoryaswees up to 17.729 Knwhich is 19,1% of
Hungary's territory. 15,3% (1,56 million) of the mdation of the country lives there
(KSH, 2001). The less than 29 age group contairgs1@8 young people. The consistency of
population is below the average of the countrypms knf holds 86 people, which makes this
region the less populated amongst the seven regions

Figure 1: Northern Great Plain Region
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An economical disadvantage of the region (amontfsire) is the negative migration balance
in the past few decades. 49 settlements of theirB87e region are cities, but while most of the
settlements are in Szabolcs-Szatmar-Bereg, mdkegiopulation lives in Hajdu-Bihar and Jasz-
Nagykun-Szolnok. The source of data is the inforomatollected by Central Statistic Office; it is
the basis of my analysis.

The analysis of data covers the time period 2000720y secondary inspections. The starting
point is the 15-74-year-old (1.15 million peoplehiah is significant part of the region’s
population concerning employment, the analyses wased on 3 age groups, sex and education
level. In our article, we analyze the previouslyntiened trends from the viewpoint of labor
market supply and demand.



In case of fitting lines and polynomial curves aialpoints, when
y=ax+h, 1)

we know that this is a line with slope a. We kniwtta line will connect any two points. So, a
first degree polynomial equation is an exact fibtlgh any two points. If we increase the order
of the equation to a second degree polynomial, @te g

y=ad+ bx+c 2)

This will exactly fit three points. If we increaslee order of the equation to a third degree
polynomial, we get:

y=ac+ b+ cx+ d; (3)

This will exactly fit four points. A more generalagement would be to say it will exactly fit
four constraints. Each constraint can be a poinglea or curvature Angle and curvature
constraints are most often added to the ends ofireec and in such cases are called end
conditions. ldentical end conditions are frequentbed to ensure a smooth transition between
polynomial curves contained within a single spidaher-order constraints, such as "the change
in the rate of curvature”, could also be added.

Bearing this in mind, the first degree polynomigluation could also be an exact fit for a
single point and an angle while the third degrelgnmmial equation could also be an exact fit for
two points, an angle constraint, and a curvaturasitaint. Many other combinations of
constraints are possible for these and for highggrgpolynomial equations.

If we have more than n + 1 constrafntse can still run the polynomial curve throughg@o
constraints. An exact fit to all the constraintsict certain. In general, however, some method is
then needed to evaluate each approximation. Tis¢ $e@aares method is one way to compare the
deviations.

High order polynomials can be highly oscillatoriwie run a curve through two points A and
B, we would expect the curve to run somewhat neamtidpoint of A and B, as well. This may
not happen with high-order polynomial curves, thegy even have values that are very large in
positive or negative magnitude. With low-order paynials, the curve is more likely to fall near
the midpoint.

Low-order polynomials tend to be smooth and higheorpolynomial curves tend to be
"lumpy". To define this more precisely, the maximaomber of ogee/inflection points possible
in a polynomial curve is n-2, where n is the ordiethe polynomial equation. An inflection point
is a location on the curve where it switches frooaitive radius to negative. We can also say
this is where it transitions from "holding waterd tshedding water". Note that it is only
"possible” that high order polynomials will be lumpghey could also be smooth, but there is no
guarantee of this, unlike with low order polynontatves.

L which is the reciproc of the radius of an oscalgtircle
2 n being the degree of the polynomial
% it's even guaranteed to exactly run through thépuint on a first degree polynomial



A fifteenth degree polynomial could have, at malsirteen inflection points, but could also
have twelve, eleven, or any number down to zerbetypes of curves, such as conic secfions
or trigonometric functior’s may also be used, in certain cases.

Demand side
The employment diagrams reveal the underlying serfdhe current labor market.
8 classesor less

First, let us take the employment rate of peoplthuess than 8 completed classes. These
people represent traditionally the lowest segmédnthe society characterized by the lowest
monthly wage and life standard. Getting employethwsich a low educational level has never
been easy and after 2000, it became even moreudiffi

As it can be seen from the chart, the employmeéathras been declining for the observed
period of time. It can also be observed that treemd decline is accelerating. It can be foreseen
that with time, an even smaller number of peoplélvd employed (legally) who have less than 8
classes of education.

Figure 2: Number and possible trends of the 8 class or less employees
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The underlying reasons are diverse. First, it ibeéoobserved that the growing number of
students graduating from secondary and tertiarycaihn crowd out people with 8 or less
completed classes from jobs that have been donthdyatter group previously. Employees
require thus higher education level for the sanbedioe to the reason that prospective employees
with higher educational level are available in ggeir quantity now.

Second, it can be also observed that there aralebsess people who only have 8 classes or
less. If everybody completes 8 classes and goasseondary school, there will be simply less
employees having 8 classes or less.

Vocational school graduates

If we take the employment rate of people having gle@ted a vocational school we can
observe a highly cyclical pattern. After the plungetween 2003 and 2005 we can observe
skyrocketing need for workers having a vocatioregrde (figure 3.). The trend is expected to
continue in 2008 and 2009 as well, showing incréatamand for these workers. It is no wonder
the phenomenon occurs. The number of vocationategeghas been falling since the early
nineties. Nowadays, there is excess demand formenyo possesses of a qualification that can
be assessed in a vocational school.

Figure 3: Number and possible trends of the vocatimal school graduates employees
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The employment figures of those who completed hgghool also shows cyclical pattern.
(Figure 4) However, the trend shows a steady nsthé number of employed people, and it is
also expected that the rise will continue. Thig ismainly due to the ones, having completed a
technical college, instead of a grammar school. Té&sons for this assumption are the
following:

First, the number of graduates from universities hasbeganding since 2000.
They steadily crowd out secondary school gradudtes jobs that required
previously only the lower degree. So, it is almospossible to find a job that
requires no professional qualification without avensity degree.

Second, due to the previously mentioned reason and thssifiieation of higher
education more and more secondary school studemisled not to enter the labor
market but to stay in the education system andogsmtne university. Thus, if there
are less people entering the labor market, lesplp@an be employed. This evidently
results in the increase of the portion of emplotgadhnical college graduates.

Figure 4: Number and possible trends of the vocatimal school graduates employees
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University graduates

The graph showing the employment figures of collegel university graduates reveals
interesting dynamics. (Figure 5)

Due to the massification of higher education thenber of graduates has been increasing
since 2000, and until 2005-2006 the economy was tabhbsorb this increased supply. But since
then, the employment rate of higher education greetuhas been falling and this accelerating
decrease is expected to continue in the near fasiweell.

Figure 5: Number and possible trends of the high qality (collage, university) employees
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It is very important to note that all our calcutats have been based on data prior to the 2008
crisis. Of course, the crisis is expected to affaoiployment figures negatively, so there will
definitely be a difference between our calculatathénd the actual figures of the future.

However, it can be seen from our analysis thatderease in the number of employed higher
education graduates and those with 8 or less cdetplgasses is not a result of the crisis; it
would have happened this way without crisis as .w&he crisis will only worsen their
employment situation, but is no reason of it.



The employment of the two groups with professia@dcation is also expected to worsen due
to the crisis. But it is not yet clear by what meand to what extent it will be affected.
Answering this question lies beyond the scope ofamalysis.

Supply side

Our analysis of the Hungarian education systemrdagg output quantities is based not on
regional but on countrywide statistics. This isdese it would be a vague idea to assume that
every single student who leaves the education systél enter the labor market in the same
region. Graduates move on and the higher the gtiatutevel is the more likely it is that
somebody will move to another region of the countifggure 6.)

Figure 6: Number of the 8 classes or less completpdople
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There was a huge drop in the number of people gasompleted only 8 classes or less. While
in 1990 there were 173 411 of them, this numbekgilh112 927 in 2007, so it seems to
stabilize around 120 000 ever since 1997 with mihgtuations. If we also take into account
what is expected to happen on the demand sideeihs to be obvious that in the future we can
count on the worsening labor market situation @ group. It seems to be obvious that it is no
longer enough to have 8 classes (let alone leggmtta job and avoid unemployment.



Figure 7: Number of the secondary school graduates
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As we can see, the number of students graduatomy frammar schools has been expanding
since 1990 and this expansion continued until 18®8re the number of graduates stabilized
around 90 000, with minor fluctuations. But if waké into account, what is expected to happen
on the labor market concerning grammar school gtsd) we can anticipate worsening
unemployment situation of this group, which is as@n for graduates moving towards higher
education.

The graph of vocational school graduates (figueis.difficult to analyze due to major
fluctuations. However, a downward trend can be wnfegkin the long run. Together with our
demand side findings we can state that there éadjyr excess demand for these graduates and the
gap between supply and demand is only going tomiléhe next few years.

Figure 8: Number of the vocational school graduates
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There is a clearly visible upward trend in the nembf university graduates, which started
even in the early nineties around 24 000 and pesk&895 with almost 60 000 graduates a year
(figure 9.). This increase in the number of gradsdtas not been followed by an increase in
demand for them; what's more there is a sharp tirdlpe recent years.

Figure 9: Number of the vocational school graduates
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These reverse trends lead to the conclusion teatriployment situation of these graduates is
going to be far worse in the near future.

Another possible approach for determining the future trends of the labor market

In order to forecast the forthcoming trends, thene many other methods that offer different
aspects than data extrapolation. One applicablmpbesis the Analytic Hierarchy Process (AHP)
that has already been used for trend determinéidateba, 2008). The AHP is able to synthesize
several opinions and check their consistency asanee time. Another important characteristic of
the method is the possibility to make sensitivibalgsis of the ultimate results. Thus the most
crucial factors can be determined so we can sopaistthe future scenarios and highlight the
possible alternatives as well.



AHP was developed to solve complex problems. Thi@ies that directly answering the basic
guestion (eg: which quote to choose, which togddcchase, etc.) is rather difficult, so it should
be divided into parts that can be answered separatae easily. The ultimate goal is always to
choose from the alternatives. Since we are unablddgn’'t want) to decide from the possibilities
directly, we set up viewpoints, that helps us taleate the alternatives indirectly. If the problem
is even more complex we divide the viewpoints suib-viewpoints and evaluate based on these.
The decision itself is the setup of an ordinal scabmely the organization of the alternatives
according to different viewpoints and evaluationading to each other.

The evaluation is much easier if we correlate ocossibility of choice to one other only and
not to all the possible alternatives, based onreaifip viewpoint. It can be decided in most cases,
which of the two alternatives is the more benefita the decision-maker from one specific
point of view® The methods consist of serial pairwise comparisbhese comparisons, to be in
a perspicuous system, were organized into matrbyesSaaty (1977). This laid down the
mathematical basis of AHP.

This method is recommended to use in four steps:
1. Identification of the accurate decision problem asthblishment of hierarchy
2. Pairwise comparisons between the factors of detisio
3. Evaluate the final impact of criteria
4. Produce the final procedure of selection

The key issue for using this method for determiniagor market trends is the proper
evaluation of the influencing drivers that affeue tabor processes. Building up this hierarchy is
task of further research.
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