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Abstract: This paper measures and compares the job-findidgseparation
transition rates of Polish voivodeships from 2006:t® 2014:Q2. It uses
readily accessible data of Local Data Bank in Pdilamegistered
unemployment person by duration of unemployment aedistered
unemployment rate. The method of measurement sfeons influential

paper by Shimer on "Reassesing the Ins and Outénefnployment". The
main sources of variability between the rates amestigated in terms of
functional principal components.
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INTRODUCTION

Unemployment rate in Poland varied substantiallpss time but not across
voivodeships over the last ten years. This phenomenay occur as a result
of variation in the rate at which workers flow theemployment pool, variation in
the rate at which workers exit the unemployment paroa combination of the two.
It is largely these flows that drive the overaleamployment rate which is the main
indicator of the health of the labour market. Thiéses generally follow a pattern
in a typical business cycle. As the economy endeglewnturn, separations start
rising and job-finding rates start falling. Theseowements cause the overall
unemployment rate to rise. The diagnosis of thedalmarkets should take into
account the rates of reallocation of labour foReduced rates of worker turnover
are usually associated with the more regulated ulaboarkets. The reduced
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turnover may contribute to higher unemployment. eowurnover could reflect the
fact that searching for jobs and workers has gattestlier or harder, resulting in
poorer worker-job matches, and therefore lower petdity. Low rates would
indicate that firms and workers are settling fortchas that are substantially
suboptimal. What is optimal, of course, dependshemuality of the match and on
the costs of searching.

To learn more about these flows in Polish voivogeshl track the job-
separation and job-finding rates. | show that thié fob-finding to job-separation
rate is closely related to the unofficial distinotto Poland A and B. Although the
distinction is oversimplified, it is widely acknogdged and discussed in Poland. It
refers to the historical, political, and culturaktéhction between west and east
areas of Poland, with the west (Poland A) beingi@antly more economically
developed. Historically it can be traced to thdqukof the partitions of Poland: the
Prussian partition (Poland A), compared to the Aaistand Russian partitions
(Poland B). Poland B encloses for example PodlasW@zowieckie, Lubuskie,
tédzkie, Malopolskie and Podkarpackie voivodeshipsshow that these
voivodeships display the lowest rates of reallaratf labour force. In contrast |
show that the west voivodeships have the highéstofavorker turnover.

METHODOLOGY

| relate to the method developed by Shimer (20TRe model relates to
continuous time environment in which data are abdd at discrete dates. For
everyt € [0,T] the interval¢t, t + 1) will be referred to as 'periad It is assumed
that all unemployed workers find a job accordingPmsson process with arrival
rate f; = —log(1 — F;) and all employed workers lose their job according
Poisson process with arrival rate= —log(1 — S;), whereF;, € [0,1] is the job
finding probability andsS; € [0,1] is the separation probability during period
Two critical assumptions in the model should beaulded: (i) movements in and
out of the labour force are ignored, (ii) arrivatess, andf; are constant during
periodt. For evidence that the assumptions are good ajppation of reality see
Shimer (2012) and Elsby et al. (2013).

Let 7 € [0,1] and lete;,, denote the number of employed workers at time
t + 7, us,. the number of unemployed workers at time 7, andu?(t) workers
who are employed at some tinée [t,t + 7]. Fort € {0,1,...} andt € [0,1),
unemployment and short unemployment evolve accgridin

a

Tt = ety — Utrrft

d
Euf(f) = et —ui(Dft

(1)
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Note thatu;(0) = 0 and, under assumption (B4, + s+ = l; holds for
everyt € [0,1), wherel, denotes labour force in periodThus equations (1) have
the following solutions in discrete tinte

exp{—fi} = um;tut(l) @)
Ut+1 = Qrexplfezsiloe I + exp{—f; — s:}u;
fe+se

We can estimatg, ands; for t € {0,1, ...} as we knowu; andu; (1) from

available data. The second equation in (2) imptrest if u,,; = u; then the

~ . ﬂ — St St . ~x
unemployment ratd; : - ST (—Stm will be denoted a&; and be called the
flow steady-state unemployment r)até' he equation can be reformulated into the

form
5 ! - -
Uppq = ﬁ (Aetiy + (1 — Ap) 1) , whered, = 1 — exp(—f; — s¢) (3)

In practiceli ~ 1 andA; = 0 soii;,, = ;. In particular, log differentiation of
t+1

Uy = U7 yields

dlogiipy: _ o4 _ o ~[dlog(sy) _ dlog(f)
dlog(t) (1 ut) [dlog( t) d log( t)]' (4)

The approximation provides a decomposition in whiel contributions of
the inflow and outflow rates are separable and feycompared on an equal
footing with respect to their impact on the unemgpient rate. To obtain a
transparent view of the relative contributions toé inflow and outflow rates it is
advisable to plot charts (see Elsby et al. (2013)):

{(t,log(s;)):t €{0,1,...}}, )
{(t log(f):t € {0,1,...3}.

In this paper | plot the charts for each voivodpshilext 1 smooth the
obtained series and apply functional componentyaisalto the smoothed data.
The goal is to recover the dominant modes of vianabf the smoothed series. For
example | reveal that the main source of varigbllietween the inflow rates and
between the outflow rates does not change in timleralates to Poland A and B.

Functional principal component analysis for funeto;(t), i =1,...,N, is
designed to find weight functions;, ...,&y,, where each functiorf,,, m €
{1, ..., M}, maximizes

! For a theory of functional principal analysis theok by Ramsay and Silverman (2005) is
recommended
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il Tem(s)yi(s)ds)z

subject to
T T
f &2(s)ds =1 and f En(8)é,(s)ds =0, (Vk<m).
0 0

The vectorfy, = (fim, -, fym) Where fim = [ & (s)yi(s)ds is called the
m -th principal component. The percentage of varighdf the firstm components
is expressed as
_ IR A
N

Vin (6)

The method found to be helpful in interpreting tieponents is to examine
plots of the overall mean functigi(t) = %Ziyi(t) and the functions obtained by

adding and subtracting a suitable component funstio

A+ Cép, k<m, (7)
where CZ = %Zifii.The plots of the components along with the principa
components scores plots

{(fiky fir,):1=1,..,N }, (8
ki <k, <m, give good insight into the differences betweeneotyy;,i =
1,..,N.

In this papery; represents smoothebbg(f,) or log(s;) for the i-th
voivodeship,N = 16 is the number of voivodeships and the intef@al’] is the
range time of observationg € [0,T], the interval corresponds to time from
2005:Q1 to 2014:Q2).

ANALYSIS

| use readily accessible data of Local Data BankPoland: quarterly
registered unemployment by duration of unemploymentarterly registered
unemployment rate and gross domestic product GDB.data covers the period
since 2005 to the second quarter of 2014. Figwsteolvs the time series for the job
finding rate f;, separation rate; constructed according to equations (2) and
unemployment rate, all of in logarithmic scale. Batates exhibits seasonal
variability of length 4. At each first quarter treges are relatively high and at each
fourth quarter are relatively low. The rates ofrkey turnover are thus the highest
in each second quarter and the lowest at eachhfguidrter. It corresponds to the
gross domestic product, that is the highest tumowggresponds to the lowest GDP.
The high turnover precedes the growth of GDP irt tieee quarters.
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The curves in Figure 1 are almost parallel to edbRr. It means that we can
expect the differences between the voivodeshipd tnadr time. | seasonally adjust
the time seriesog(f;) andlog(s;), by smoothing and apply functional principal
analysis.

The first two components dbg(f;) explain 95% of variability If; =
0.90,V, = 0.05; calculated according to the formula (6)). The faet the second
component are plotted in Figure 3 and in Figureebedingly. We can note from
Figure 3 that the job-finding rate vary between tiggority of voivodeships in the
same pattern over the whole observational periode Tifference between
voivodeships is constant since 2008. The ordemofodeships with respect to the
level job-finding rate holds from 2005. Howevereith are some of 5% of
voivodeships which changed their ranking in 2008 @xampleSwietokrzyskie
and Podlaskie). The change is represented by domddunctional component (see
Figure 4}): the curvegl + C,¢, crossed in 2009. It can be noted from functional
principal scores plot (Figure 5}) that the curjlet+ C,¢, represents Podlaskie
voivodeship and the curye— C,¢&, Swietokrzyskie voivodeship.

The first two components &dg(s;) explain 99% of variability I(; =
0.98,V, = 0.01). The first and the second component are plottdelgure 6 and in
Figure 7 accordingly. The first component imply theg-term upward and
downward movement of job-separation rates go sanelbusly across
voivodeships. The 1% of variability (see Figure /d scompare with Figure 8)
relates to the period before the end of 2007 when job-separation rate of
Podkarpackie became lower than the job-separatiae of Dolnélaskie
voivodeship.

The majority (over 95%) of diversity of both flovege included in first
components. Figure 9 depicts these componentsrarge of the component for
log(f;)$ is half the range of the componenti@g(s;), what can be compared with
Figure 1. Thus we can expect that the separatiencauses the gross of diversity
in unemployment rate across voivodeships. Plottiregcomponents in the same
plot gives us possibility to find voivodeships witbw and high dynamics of
reallocation of labour force. The first group ofettow dynamics consists of
Mazowieckie, Lubelskie, Podlaskie, Matopolskie ar@tizkie voivodeships. The
group of the high dynamics consists of Lubuskigglibdniopomorskie, Opolskie
and Dolndlaskkie voivodeships.

SUMMARY

This paper measures and compares the job-findidgseparation transition
rates of Polish voivodeships from 2005:Q1 to 2024:{p uses readily accessible
data of Local Data Bank in Poland: registered urleympent person by duration of
unemployment and registered unemployment rate.félh®wving conclusions are
drawn:
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1. The job-finding rate vary between the majority aiwdeships in the same
pattern over the whole observational period. Thédferdince between
voivodeships is constant since 2008. The ordemofodeships with respect to
the level job-finding rate holds from 2005. Howewere are some of 5 \% of
voivodeships which changed their ranking in 20@® éxampleSwictokrzyskie
and Podlaskie).

2. The long-term upward and downward movement of asation rates go in
majority simultaneously across voivodeships. Othlg job-separation rate of
Podkarpackie became significantly lower then thé-geparation rate of
Dolnoslaskie voivodeship. The separation rate causes th&sgyf diversity in
unemployment rate across voivodeships.

3. The split job-finding to job-separation rate issgty related to the unofficial
distinction to Poland A and B. We can separate ¢gvoups with respect to the
dynamics of reallocation of labour force. The figsoup of the low dynamics
consists of Mazowieckie, Lubelskie, Podlaskie, Nyalskie and tddzkie
voivodeships (Poland A). The group of the high aiyits consists of
Lubuskie, Zachodniopomorskie, Opolskie and Délggkkie voivodeships
(Poland B).

The difference between voivodeships with respeairtemployment rate is
strongly influenced by the inflow to unemploymehtowever, the outflow of
unemployment has to be taken into account. Whanhast important nothing
heralds changes in the flows across Poland A andN&e that Poland A
characterise of low job-finding rate and low sefiararate. It is typical to so called
sclerotic labour markets, where the unemploymese more in a downturn and
stay persistently high. Thus we should expect tha#mployment differentiate
Poland A from Poland B in a downturn. But it is nibte case of Polish
voivodeships. The remark is of paramount importanidee research of Polish
labour market, relating to differences with respecsex, age, social groups and
similar, should take into account the type of mdrPoland (A and B) as strongly
influencing factor.
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FIGURES

In some Figures the following abbreviations areduse

DOLNOSLASKIE

KUJAWSKO-POMORSKIE

DOLN KUJA
LUBELSKIE LUBUSKIE

LUBE LUBU

tODZKIE MALOPOLSKIE
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MAZOWIECKIE OPOLSKIE
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POMORSKIE SLASKIE
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WIELKOPOLSKIE ZACHODNIOPOMORSKIE
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SWIETOKRZYSKIE WARMINSKO-MAZURSKIE
SWIE WARM

Figure 1. Dashed lines: job-finding rates in vaigehips; dotted lines -- separation rates;
solid lines -- unemployment rates in voivodeshialid vertical lines -- fourth
quarters. Dashed vertical lines -- first quarters.
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Figure 2. Gross Domestic Product. Vertical soliet§ -- fourth quarters. Vertical dashed
lines -- first quarters.
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Figure 3. First component function lof(f;).
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Figure 4. Second component functionaf(f;).
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Figure 5. Principal components plotlog(f,).
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Figure 6. First component function lefz(s,).
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Figure 8. Principal components plotlog(s,).

3]
S ® HODK
TN
o o7 e ®OPOL
c
8- e MALO ® SWIE
- PODI
g ° Lus? ® KUJA ® WAR
K .
G — ® MAZO @ @+ODy
£ o SLAS ® POMO ° zAcH
S S e LUBU
©
g2 -
8 ® WIEL
O ™M
n S
® DOLN
T T T T T
-3 -2 -1 0 1 2 3
First principal component
Source: own preparation
Figure 9. Plot of first principal components.
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