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LABOR MARKET REGULATION AND ITS
CHARACTERISTICS: COMPARISON OF CZECH
REPUBLIC AND AUSTRIA

Martin Zeleznik®

Introduction

DSGE (Dynamic stochastic general equilibrium) medere based on the New
Keynesian paradigm. We use them because they card@price and wage rigidities
that are characteristic for the two countries aer®d. These rigidities establish a link
between nominal and real activity. If the nominates stagger, fluctuations of nominal
aggregates activate the fluctuations of real aggesg The substantial work by Gali and
Gertler (1999) had shown that the dynamic behasianflation is closely connected to
a firm's marginal costsand that development of its dynamics depends a@n th
functioning of the labor market.

In their work, Gali and Gertler (1999) assumedtibicless labor markets. According to
empirical evidence from Bean (1994) and Flek andevieik (2005) we included labor

market frictions because these works show us #imtrimarkets in the Czech Republic
and Austria are characterized by frictions thatvepnt competitive allocation of

resources. Krause and Lubik (2007) show that tHfdsgons enhance the idea of
marginal cost in this New Keynesian model in a wat when costs of establishing a
work relationship over and above the unit labort@re included, they in principle

adjust the dynamics of inflation.

The main contribution of this paper is the compari®f labor markets of the Czech
Republic and Austria. We chose these two countbiesause they are geographic
neighbors and their economies are connected. Theg different levels of wages, so
we want to find out if it is caused partially byetdifferent regulation level on the labor
market or just by the different level of productyvof workers. A regulation of the labor
market can be caused by different sources, predoriinby flexibility of labor code,
level of labor unionization and collective bargampiof wages but unfortunately, we are
not able to distinguish between them and can natsome their individual influences.

We try to find out the level of regulation on thebbr markets in these two countries.
Our proxy parameter for this is the worker’s bang@y power parameter because it can
indicate who gains more from the created and filedancy, whether workers or
employers. That can indicate if there is some spaceake changes in the labor code to
make acting on this market fairer for both sides.

Our understanding of this parameter is as followse labor market has its own
characteristics according to the labor code. Somhelman think about the worker’s
bargaining power as an individual feature of therk&o, but it is not the way we

! Faculty of Economics and Administration, Departineh Economics, Masaryk University,
Lipova 41a, Brno, zelko@mail.muni.cz
2 Represented by unit labor cost
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understand it. We now introduce a short example.cdafe imagine the same working
position and the same applicant with same abilityhie two countries with different
labor codé. The process of bargaining the wage in the intendgan be as follows: the
applicant expresses the wage suitable for him/hdrthe employer gives him/her the
offer, according to which the applicant decides thbe to accept the job or not. Our
image of this parameter is that the applicant & ¢buntry with more regulated labor
code gets higher share of the total surplus thaesof filling the vacancy. This total
o W, _ _
surplus is defined by the shadow value of employmiii that is shown in eq. (23).
t

The share that household gets is expressed byp#nemeter, so we picture it as an
objective feature of regulation at the given labwrket. The second contribution is that
we estimate the structural parameters of the CaadhAustrian economy.

1. Model

This model is a combination of the search and nagcfiamework according to Krause
et al. (2008a) with the staggered wage setting ar@sh stated in Thomas (2008). This
world consists of households, firms which consfsa @ontinuum of producers that are
indexed by j 0[0,1] and retailers, a monetary and fiscal authoritye Tallowing text

introduces optimization problems that household famd face, structure of the labor
market, wage and hours bargaining according toiRiade., Millard, S. and Zanetti, F.
(2010), who created this model. At the end of past we provide a derivation of price
and wage inflation and marginal costs. Only thempeirts of the model are introduced.
For detailed information, please refer to the ardjiwork.

1. 1. Households

Economy is populated by a continuum of identicdinitely living households on the
interval [0,1]. Members of the representative hbwsd perfectly insure each other
against fluctuations in inconfeThe representative household maximizes the exgpecte
utility function:

o ot 7 (G Cct—l)l_g -1 r hlltﬂj i
_ ) dil, 1
D e A LS| &

where/3 is the discount factor(t is the preference shock apy is the labor supply
shock. The first variabl€, means consumption of the household at ttmend C,_;
denotes aggregate consumption in pefied.. The next variablen;, represents the

number of household members employed in a firnand hjt is the number of hours.
The index of external habits is expresseq a¥he parameted denotes the degree of

! Different minimum wage, different resignation pefietc.
2 According to Andolfatto (1996).
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risk aversion angi is the inverse of the Frish elasticity of labopply." Consumption
C, is a Dixit Stiglitz aggregatd.
The household confronts the following budget caistr

B._ 1 .
Ft)l +Ioa)itnjthjtdj +(1—nt)b+rtkkt +dt +Tt’ (2)
t

B
I +¢ +Fi: R4

where the household's expenditures are investnhedf(consumption€, ) and the
receipt of bonds B,/p,). On the other side the income stands, which stasf the
stock of bondsB,_; from the previous period which gains a gross nairimerest rate
R._; . the revenue from working in firnj % and the unemployed benefith ). Besides,
the household gains income from renting capiiql)(to the firms at the rathk, the

dividends from owning the firmsl, and the net government transfer

Thus the household chooseg B, and kt to maximize its utility function (1) subject
to the budget constraint (2) and the law of mofmrcapital,

It :kt+1_(1_5k)kt'4 3)

When they substitute eq. (4) into eq. (3) and/]ebe the Lagrange multiplier on the
budget constraint, they get the first order condai

/1'( = Zt (Ct - CCt—l)_J’ (4)
A = BE[ALRITT,], (5)
/]t = :BEt/]t+1[ rtli1 + (1_ a-k )]1 (6)

where 7T, = P,,,/P, . According to eq. (5), the Lagrange multiplier mesjual the

household's marginal utility of consumption. Whaey substitute eq. (5) into the eq.
(6) and eq. (7), they get the Euler's equations describe household's decision for
consumption and capital.

'is defined as the wage elasticity of labor su@lg constant marginal utility of wealth

2¢c = (J':Ct(j)(-st—l)/st dj)(gt_l)lgt

3 expressed by the integral in equation (2)
* where 5k is the rate of capital depreciation
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1. 2. Firms

In this model they suppose producers and retaMgmskers are hired by producers in a
frictional labor market and the capital is rentamperfectly competitive market. They
produce homogeneous goods and sell it to retaitees perfectly competitive market.

Then the goods are transformed by retailers tadiffierentiated goods that are sold to
the consumers.

Producers

They manufacturq/jt units of goods according to their constant rettionscale (CRS)
production functiory, = A (n,h,)7ki;“, whereA is a variable catching shocks to
total factor productivity.

The cost of opening a vacancyG§v;,) = av]tC , wherea > 0 is a scaling factor and

g, >1is the elasticity of hiring costs with respectvacancies.Variable V;; means
number of vacancies opened in tithdy one firm.

The firm chooses/,,n;, andK,,,, so it maximizes the present value of its future

discounted profits:

maXEtZﬂ t+3 [¢t+syt+s - Jt+s jt+s ]t+s C(Vjt+s) kjt+s t+s] (7)

subject to the production function and the law ation for employment:
n;, = (1_ p)njt—l + Vjtq(gt)' (8)

Now, they show the first order conditions withpest to kjtﬂ,vjt andn,, :

:¢t (1_a)A(njthjt)akj_taa 9)
Cw) _ (10)
aeg) "
‘]]t = ¢taA (n]t ]t)a lkl—ﬂh ]t ]t +ﬁ(1 p)E AHl ‘]jt+l' (11)

t

' CRS imply that all firms have the same capital/lataoio K ./n; h, = k./nh for all j

2 vacancy function is assumed to be convex becawsevant it to be able to produce an
equilibrium, where all firms post vacancies

1A

3 because households own the firms, future profissciscounted by'g Auvs 1 A, and 2 means

marginal costs
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Eq. (9) shows that returns to capital are equath¢omarginal revenue product. Eq. (10)
means that cost of filling the vacancy for the fitimes average vacancy duration must

be identical to the shadow value of employméq; and Eq. (11) shows thaljt
equals profits in the current period.

By substituting Eq.(10) into Eq.(11), they get tandard job creation condition:

= g.aA (n;h) ki "hy —w by + B(1- Ay = Ve 12
qg) el mah AR T a2
Retailers

They transform homogeneous goods created by thadupeos to differentiated goods.
They face monopolistic competition that impliestthach retailer confronts demand for

its own product
=&,
Py | "
C, = [—”J C,, (13)
P

where C, is the aggregate demand. They prodagepieces of output as they use the

same amount of inputs. They use price stickinasta Calvo (1983), according to that
random part of firms, O§p <1 are not allowed to determine their priqaj.[ is the price

that an individual firm sets for their product afij is the aggregate price level.

Solution to their problem is to set th@y, in order to maximize:

& s s A st P
maxEg, > 638 el it/ [ (14)
s=0 t pt+s

subject to the demand function. So now they camicethe optimal pricing decision:

E 253 Ass ( pt _ 5t_1¢t+s) =0, (15)

t t+s t

wherep: is the optimal price which is chosen by the fitmttis allowed to renegotiate
the price at timel. This means that firms which can renegotiate thgie, set it at the

! marginal revenue product of employment minus wamgs plus the continuation value
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optimal price level such that the time-varying magkis equal t&,/(€, —1). Because

the firms are selected randomly to change the ptieelaw of motion for the aggregate
price level is:

Pt =0,pat +(1-3,)(p) (16)

1. 3. Labor market

In this model, they establish now the standard matrc
functionM (U,,V,) = mU /V,'"¢ which means the aggregate flow of hires in a erio

U, reflects aggregate unemployment aMi aggregate vacanciedn>0 is a

matching efficiency and < & <1 expresses the elasticity of the matching function
with respect to unemployment. Vacancies are filkaking periods according to
probabilityq(6,) = M, /V,, where 8, =V,/U, means labor market tightne’ss.

Aggregate employment evolves according to:

Nt = (1_ :0) Nt—l + Mt (17)
where N, and M, represent the number of workers employed and timegeriodt
and 0<p <1 is the probability that workers lose their job.

They assume, as in Blanchard and Gali (2006), lgpadticipation in the labor market
such as:

U =1-(1-p)N +M,. (18)

Let W]-tE andWJ-LtJ denote the marginal value of being employed arempioyed. The
marginal value of employment at a firjn thE, is given by:

1+u

thE = Ata)jt hjt - Zt)(t ﬁ + :BEtAH:L[p‘/VtErJ:L + (1_ p)thE+1]’ (19)

which shows that th&/Vj'tE is given by the real wage minus the disutilityvadrk plus

the expected-discounted value from being either leyel or unemployed in the
following period.

The marginal value of unemploymeMltU

' CRS in the matching function stands for workersifigca job with probabilityé, (6, )
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= Ab+ FEAl(1-6,,0(0. )WY, +6.,09(0., W] (20)

means that the marginal value of unemploymenteésstim of unemployment benefits
plus the expected-discounted value from being eygalcor unemployed in the period

t+1. They can now determine the household's net vafuemployment at firnj ,
which can be calculated \A‘éjf —W," , denoted bW, , a

144

W =A a)jth]t Atb_zt)(t 1_1: 1 +IaE[/1t+l(1_ p)[V\/jt+1 - 6t+lq(6t+l)w+l]! (21)

where E[V\/t+1 _[ Jt+1

Wage bargaining

They suppose staggered wage negotiations which sndet only a part of firms
O<5W<l can renegotiate on wages. In accordance withmBsq2008), they assume
that the renegotiating firm sets the wage accortingpe sharing rule:

*

. W,
my = (1—0)7, (22)

where 0«7 <1 is the bargaining power of the worker and thpesscript means those

workers and firms, who renegotidt@his is the main investigating field we focus on,
because it determines who obtains a bigger fraafothe total surplus equal to their
bargaining power.

With staggered wage negotiations, the shadow vafuemployment at firmj to the
household that can renegotiate, they can rewrfternt equation (21) as follows:

* *

i W.
L -, ﬂEt (1 o) o, % —(1- 5) (23)

L =w.h
it
At /]t+1 /]t+1

where the opportunity cost of holding the job foe t/vorker,&')jt is:

! where E[ t+1 J. JtJrldj is the expected value of employment outside thme iiir t +1.

2 Notice that this is different from Nash Bargaining
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1+ U Yy

A, W,
ﬁEt At_l (1_ p)9t+1q(et+1)A;l (24)
t t

el
= A 1+,u

The eq. (23) shows us the net value of employmettie household that is conditioned
by wage renegotiated at tiheThe net flow income from employmentwﬁh]t
plus the continuation value. The last term in theckets means the sum of the marglnal

discounted value of employment int 1 that is conditioned on the wage at tifhdor
the firm that does not renegotiate with probabilifw and the value of employment

int +1 that is conditioned on a renegotiation with prabigtl — JW. Now they look at
the shadow value of employment to the renegotidtimg j , similarly:

. A, W,
'th:a)jt jt jt+(1 p)E /;1 5J]t+:ut+(1 5) L (25)

t t+1

wherea) ¢t mplt jr means the marginal revenue product. Eq. (24) shiswike net

flow value of the matchw, —a)’;thjt plus the continuation value, which equals the

marginal value of employment ifi+1 conditional on the wage at time with
probability O_W and the marginal value conditioned on a wage retieggpn with

probability(1— 5W) . Now by iterating previous two equations forwaitds possible to
rewrite them and then by using the sharing rulenfem. (22):

EtZﬂ t+S (1 p) 55( ]t jt+S jirs):O' (26)

where a)JHS =N, +(1- q)wms is the total wage payment to the worker which

is agreeable for both parties if wages are fulgxithle. By substituting foiw, W45 and
Wity they get the target real wage bill which can bitem as:
1+/1 N
ZX + +
oz, =ngmpih, + (-2 g A Way )

1- et+19t+l
PRy /]I(P) Q())lt
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This equation is standard in the search and maidherature. The target real wage bill
is defined as a weighted average between the nargimenue product of the worker

and the opportunity cost of holding a job at theeleof hours Workednjt . As the
renegotiating firms are randomly chosen, they caitewthe law of motion for the
aggregate wage:

@ = 0,04 +(1-9,)d .} (28)

Hours bargaining

Their assumption in this part is that hours and egagre bargained simultaneously and
that bargaining on hours is efficient, which metra hours satisfy the Nash bargaining
criterion:

h. = %'I J* (1-n) 29
it argma)(/‘)(ﬁ) : (29)

t
By using the sharing rule, the FOC is:

Z a-lpa-1,1-a
Hspy g aaieg e
t

On the left hand side of the equation, there isntfaeginal rate of substitution of hours
that equals the marginal product of hours. Margietrn to the labor input is equalized
across firms at equilibrium, which means that hbosg members employed in different
firms work the same amount of hours, i. = h,. Now they solve the FOC for hours:

1

2 a-1,1-a T+ u-a

h't =n ¢tA\a njt kit /1’( o ' (32)
: X<,

1. 4. Price and wage inflation

According to Calvo (1983), using the optimal pridecision, eq. (15), and the law of
motion for the aggregate price level, eq. (16), stendard New Keynesian Phillips
Curve is derived:

1
! whered) = J.Oa)jt dj
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=K, (d, +&)+ FETT,, (32)

where hat superscript means the variable's dewidtiom its steady-state, and the
coefficientk , is equal to:

_(1-p55,)1-9,)
p o :

p

k

(33)

Similarly according to Thomas (2008), using eq.)@6d eq. (28) they get the equation
for the wage inflation:

M = K& ~(@ +h)]+ B(L- P)E s, (34)
where the coefficienk,, is equal to:

o [1-B1-p)3,)1-3,)
w 5 :

w

(35)

This stands for that wage inflation depending om ¢fap between the actual and the
target real wage bill. It means that inflation aaatur whenever the real wage bill is
below target, that is whenever the wage bill isobethe level that would prevail if
wages were perfectly flexible.

1. 5. Closing the model

The monetary authority determines the interestaatording to the Taylor rule:

P, r I l_pr
R R r T m y

In this case, the asterisk superscript means #eslgtstate value of the variable. The
parameterQ, is the interest rate smoothing, ar‘gd andr, determine the response of

the monetary authority to deviations of output anflation from their steady state
value. At the end the terraETtR means an i.i.d. monetary policy shock.

The fiscal authority is assumed to run a balanaetbt:

B B.
=R,
Py Py

+T, +b(1-n,). (37)
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1. 6. Marginal Costs

In this part it is shown a comparison of specifmatof marginal costs against the
alternative formulations in literature. This is iorfant for understanding of the model
properties, the results and findings in the nexttisa. According to Trigari (2006),
whenever firms post vacancies at a titns order to acquire the employment in the
following period, the matching model with efficiels&rgaining on hours has not got the
transmission channel from wages to prices becdesestl marginal cost is independent
of wages. The intuition behind is clear. Curremegiaffect next period employment, so
in current period firms can change production dmyadjusting hours. This indicates
that the marginal cost of production depends onty hmurs. They have efficient
bargaining over the hours worked, so the numbéroais worked is determined by the
marginal rate of substitution between consumptiac leisure and the marginal product
of labor and therefore, it is independent of waddss implies that wages are irrelevant
for marginal costs, but this channel needs to btored.

A wage channel will be restored and simultaneotistyefficient Nash bargaining will
be preserved. It can be done by changing the tinsisgumption of the matching
function. Firms are allowed to control employmentime t by choosing vacancies in
the same period (described in eq. 8). Now, the obdhcreasing production at the
margin depends on the cost of hiring an additiovailker, which is represented by the
wage paid to the new hire. | can be shown by sgitime job creation condition in

equation (11) for marginal cos}k:

A
J - ¥1(1- 5)J.
Lo’ pE =P o)
" mpe mpe,

where mpe, = Aa(n,h,)*™ki7"h, means the marginal product of employment.

This equation shows that real marginal costs atmletp the sum of the unit labor cost
and additional term related to matching frictioffsthey have the shadow value of

employment], which means the expected hiring cost, the secerm on the right hand

side of eq. (38) can be interpreted as the expedtadge in search costs, that depends
according the eq.(10) on the expected value ofrlaterket tightness in the next period
relative to the current period.

2. Estimation

We estimate this model with Bayesian methods. Fiwst log linearize it around the
deterministic steady state. We use matlab toolbgrae 4.1.1 that solves the model
and applies the Kalman filter to evaluate the Ih@bd function of the observable
variables. We combine the likelihood function arttke tprior distribution of the
parameters in order to obtain posterior distrimgioThe posterior kernel is simulated
numerically using the Metropolis-Hastings algorithiairst, we discuss the data and the
priors used in the estimation.
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2. 1. Priors and data

We estimate this model over the period 1998Q1-2010€§)ng five shocks and five data
series gained from Eurostat. We use quarterly @basiens of real output scaled by the
labor force. Inflation is measured as percentagmgbs of the GDP deflator. Average
hours, employment in heads and bank rates are @ke series. All series, with the
exception of the Bank rate, are passed throughdritloPrescott filter with smoothing
parameter 1600.

We used five shocks in the model and they are sulesd: preference shock, a mark-up
shock, a labor supply shock, a technology shock andonetary policy shock. All
shocks, with the exception of monetary policy shomle supposed to follow a first-
order autoregressive process with i.i.d. normadreterms such da«,,, = o, Ink, +v,,

where the shock 0{{, x,&,At, 0<p, <1 andv, ~ N(0,0,) . Monetary
policy shock&” is i.i.d.

Now we are going to deal with the parameters. Sofrthem are fixed, while the other
ones are estimated.

The Czech Republic
We start by defining the fixed parameters. The alist factor 3 is set at 0.99 which

implies the real interest rate of 4 %@apital depreciatiorb_k is set at 0.025 in order to
match the average annual rate of capital destructid 0 % and@ at 0.66 to match the
labor share. The habits parametgrand the elasticity of the vacancy cost functiep,

are also fixed. Subsequently, the habits paranistealibrated at 0.75 according to

Hlousek (2008) and the elasticity of the vacancgtdonction is set at 1.1 that is

relatively close to the standard assumption ofdinedjustment costs, and satisfies the
assumption of convexity. Table 1 summarizes theesbf the fixed parameters for the

Czech Republic.

The remaining parameters are all estimated. WeBagesian techniques for estimation
SO we use a prior mean, standard deviation and gistribution information to improve
the estimates. It has become a custom that wehesbeta distribution for parameters
that take sensible values between zero and ongyattmna distribution for coefficients
restricted to be positive and the inverse gammgiliigion for the shock variances.
Table 2 and 3 show priors, posterior estimates¥n® confidence intervals.

The relative risk aversiorng, is set to 1 according Remo (2007). The inverdgshFr
elasticity, i , is set to 1.9 according the the previous worke Thatching function

elasticity, ¢, for the Czech economy is set to 0.42, as estunageBurda (1993). The
constant of the matching functiof], is set to 1. Unemployment benefils, is set to

Lin our case we use the non-risk bank rates oftiie's bonds that are used for the convergence
purposes
2 A= 1 | wherer is the real interest rate

1+r
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match a replacement rate of 0.53 according to estisnof OECD for the Czech
Republic. WherD is high, it means that the value of a job to trerker is almost the
same as the value of being unemployed. The jolrwtegin rate, 0, is set to 0.03 as
shown in Faggio (2006). The Calvo wage paramaf@r,, is set according to Hlousek
(2009) to 0.75. The Calvo price parameé;; is set to 0.6 according to Herber (2009).

The elasticity of demands, is set to 11. This value is shown in Britton, 4em and
Small (2000) and implies a steady state mark-ud®®6. The main parameter, the
worker bargaining powery , is set to the standard value 0.5.

Now, we choose the prior mean of the Taylor rukpomse to inflationf . Its value is

1.5, which is the standard value in the literatdiiee response to outplif, = 0.5 s set

a little bit higher than its usual value. The prioean of the interest rate smoothing
parameter is set to 0.5.

Austria

The fixed parameters are calibrated almost in #mesway. The discount factoff, is

set to 0.988 in order to imply the steady state irgarest rate of approximately 5 %
annually. The capital depreciation ra@, is set to 0.02 and the habit persistenge,

is set to 0.5. All these fixed parameters are sedmling to Breuss and Rabitsch (2008).
Now we are going to introduce the prior mean calion of estimated parameters. We
concentrate on the different calibration of prioeans for individual parameters. The
inverse Frish elasticity/ , is set to2 according to Christoffel et al. (2008). The prior

mean of the matching function elasticii, is set to 0.6 according the Christo-ffel et al.

(2009). The unemployment benefil3, is set to match a replacement ratio 0.5 as in
Nickell (1997). The prior means for the Calvo wagel price parameter are set to 0.6
according to Breuss and Rabitsch (2008). Elastioftydemand is set classically to
match the mark-up of 10 % and for that we set pnmwan at 11. According to the
previous work we set the priors means of the Taglte parameters, where these priors
were used for the time period when Austria was anber of monetary union, which

corresponds to our data set. The priors r@rethat is the Taylor rule response to output

is setat 0.2 and, is set at 1.7 and Taylor rule inertia is set 860.

The prior settings of shock parameters are asvislid\ccording to Breuss and Rabitsch
(2008) again, we set these priors at following ealulrhe prior means of the persistence

parameters,, 0., 0, and O, are all set at 0.8and their standard errors arese
shows the Table 6. The priors for shock parametesustria are set differently and
higher than for the Czech Republic because acogrtirBreuss and Rabitsch (2008),

there is the reason to think that these shockthase mainly responsible for driving the
cyclical variations in the Austrian macroecononiige series.
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2. 2. Parameter estimates

The Czech Republic

Table 2 shows posterior mean of the structural mpatars and 90 % confidence
intervals. The first parameter to comment on isgammeter of unemployment benefits
that equals to 0.556, which is nearly the samésgrior.

The estimate of the inverse Frish elasticity ofolaBupply of 2.1586 is close to its
prior, too. The estimated value of the elasticit§ labor supply is therefore
approximately 0.46 and can be interpreted in sugfagp that 1 % increase of the real
wage brings only 0.46 % increase of the labor supfthe reasons for such a low value
could be credited to low labor mobility, long rumamployment and an increase of
labor productivity accompanying the rise in reages, as argued in Musil and Vasicek
(2006).

The posterior for the constant of the matching fiom; M, is 1.0764 and the constant
of the vacancy cost functio@, is 5.3820. They are almost similar to their prieeans.
The posterior means gb , the rate of job separations, is 0.0512, whictalimost

similar to its prior, too, and implies almost trese unemployment rate as our baseline
calibration.

The posterior mean of the matching function elagtic , is equal to 0.2874, that is

lower than its prior. This estimate is lower thdme tstandard value 0.5 used in US
studies, where the number of new hires dependdlgguathe number of unemployed
people and on the vacancies posted. This low ewiswggests that the number of new
hires depends more on the number of vacancies gpoatber than on the number of
unemployed workers.

The posterior means of the Calvo parameters thavsithe frequency of wage and
price adjustments and share of firms that do nditrope, 5W and Jp, are 0.7732 and

0.6021, respectively. The first value implies aerage frequency of wage negotiations
in this model at 4 and a half quarteasd shows that only 20 % of firms renegotiate
their wage contracts every perib@he second value shows that the average frequency
of price adjustment is 2 and a half quarters antbat 40 % of firms adjusts their prices
every period.

Now let us carry on with the posterior means in Ttag/lor rule. The posterior of the

interest rate response to inflation,, is equal to 1.5234, which indicates a strong
response to inflation and the degree of interest smoothing,Q, , is 0.5313 and

suggests a moderate degree of interest rate in@tiia high estimate fdg,, equal to

Lthe average duration of the wage contractsis———

(1-4.)
2 every three months in this case, because we wstedy data
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0.6867, suggests a strong response to output, vidighite surprising and larger than
the usual value of 0.125.

Table 3 shows estimates of the shock parameteespdsterior means of the persistence
parameters,0, andp, , equal to 0.9995 and 0.9999, respectively. Theerotivo

posterior means forp, and g, , are 0.9952 and 0.9637. All of them show that they
highly persistent. The posterior means@f ,0, and 0, equal to 0.0017, 0.0234 and
0.0269 respectively. They have almost similar meugi#, while the estimates af ,

andd, , equal to 0.1684 and 0.0701 and show a higheanegi of labor supply and

mark-up shock. The persistence of the preferencekslis close to unity that can
suggest that in spite of the wage rigidities, tredel has a weak internal mechanism of
propagation and requires persistence in the shookder to match inflation persistence.

The main parameter of our estimate/jisbecause it represents worker's bargaining
power. Our estimate is close to its prior and isaédo 0.5011, which means that the
1- 17 share of the total surplus arising from fillingethiacancy is gained by the worker.
So it shows a very light dominance of employer€aech Republic over the worker.

Austria

Table 4 shows posterior means of the structurahmeters and 90 % confidence
intervals. the first parameter to comment on isthemployment benefits that equal to
0.5015, which is nearly the same as its prior. Téystem is generous by U. S.
standards, where this parameter is 0.5, too, lutiffierence is in the duration. In the
U. S. it is 6 months while in Austria 2 years.

Our estimate of inverse Frish elasticity 2.2318ugte higher than the estimates in other
works. For example Breuss and Rabitsch (2008) astidh Austria's structural
parameters in two periods. Pre-EMU period and EMdgad correspond to our data set.
Their estimate was 1.29, but their model was anqaalely different two-country
model. The elasticity of labor supply is then 0.448

The posterior for the constant of the matching fiam;M, is 1.0219 and the constant
of the vacancy cost functiod, is 4.5529. While the first one is almost simitarits
prior mean, the other is quite different. The pdetemeans o0, the rate of job

destruction, is 0.0464, which is a little bit highend almost the same in the Czech
Republic.
The posterior mean of the matching function elégtic , is equal to 0.4620, which is

lower than its prior, but in comparison to the Gz&epublic it seems that in Austria the
number of new hires depends almost equally on tmaber of vacancies and the
number of unemployed people.

The Calvo wage parametdW is 0.6079 and implies an average frequency of wage
negotiations at 2 and half quarters. The secongdCahrameter, the price Calvo para-
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meter, 0.5880, shows that the average frequengyicé adjustment is almost the same
as in the previous case.

Now we will focus on the posterior means in the [dayule. The posterior of the
interest rate response to inflatiof,, is equal to 1.6954, which indicates even stronger
response to inflation than in the Czech Republidie Tdegree of interest rate
smoothing,0, , is 0.8126, which is close to its prior that iarstard in the literature. The

high estimate forr,,, equal to 0.5577, suggests a strong responseet@utput, but

yo
lower than in the Czech Republic.

Table 5 shows estimates of the shock parametesusiria. The posterior means of the
persistence parameterg, andp, , equal to 0.9390 and 0.8262, respectively. The

other two posterior means fo, andp,, are 0.9797 and 0.6355. The first three of

them show that they are highly persistent. The gyast means o0, ,0, and O,
equal to 0.1098, 0.1289 and 0.1295 respectivelgyTiave almost similar magnitude,
while the estimates od‘.TX ando, , equal to 0.3968 and 0.2222 show a higher variance

of labor supply and preference shock. The persisterf the mark-up shock is close to
unity, which can suggest that in spite of the waigidities the model has a weak
internal mechanism of propagation and in order tatcim inflation persistence, it

requires persistence in the shock, which is theestike in the case of the Czech
Republic. The shock parameters estimates do naatedhigher influence of shocks for
the cyclical variations in the macroeconomic tireeiess as it was assumed, which is in
contrast of results of the work of Breuss and Rahit(2008).

The main parametef, , is close to its prior and is equal to 0.5040,alkhineans that the

1- 17 share of the total surplus, that arises frommfilthe vacancy gains of the worker.

So it shows a very light dominance of employeraustria over the worker. Therefore,
the results regarding this parameter show thatabeur market in the Czech Republic
is relatively close to the Austrian one in the lab@arket regulation.

2. 3. Impulse response function

This part of the work will now provide a short byspluct of our analyses and show one
example although it is not a main part of our &ticimpulse response for the
technology shock for the Czech Republic can be dounthe Figure 1. The positive
technology shock increases possibilities of theneowy, so it causes the growth of the
potential output. Thanks to an increased produgtivihe real marginal costs are
decreasing, which causes inflation decrease. Lanflation results in a lower nominal
interest rate that endorses consumption and ineegtmn the presence of nominal
wage rigidities, the real wages increases. It icgmible that vacancies, employment
and labor market tightness fall in the presencestafky wages. Technology shock
increases the marginal product of labor and thewage. The difference between these
two is the main feature that motivates firms fosfiieg vacancies as shown in eq. (12).
The real wages increase more than the marginaluptaxf labor with sticky wages and
remain boosted during the process of adjustment.
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Conclusion

We estimated a New Keynesian model with labor mafiietions on the data of the

Czech Republic and Austria because these coursthi®s the rigidities on labor market
from the microeconomic data and from the works moemetd in the introduction. In a

search and matching model like this one, the matgiost depends on the unit labor
cost and on the frictional costs of searching.

Our main goal was to estimate important structpeabmeters including the main one,
the worker’s bargaining power that represents dgeilative character of the labor codes
of these two economies, and to compare them to ethar. Our findings were close to

the prior information about the estimated strudtparameters and show us the main
characteristics of the labor market in these twantiges.

The labor market is working quite fair according dar estimate of the worker's

bargaining power. None of the negotiating sidesehidne decisive power to gain more
from the total surplus that arise when the vacaiscfulfilled. So our analyses have

proven that the different level of wages in thesentries is mainly caused by the higher
productivity of workers rather than by regulatiditioe labor market.

References

ANDOLFATTO, D. (1996). Business Cycles and Labor rkéd Search,American
Economic Review. 86, Pp. 112-132.

BEAN, C. R. (1994). European unemployment: a survégurnal of Economic
Literature. Volume 32, Pp. 573-619.

BLANCHARD, O. J., GALI, J. (2006)A new Keynesian model with unemployment,
National Bank of Belgium Research Series No. 92.

BREUSS, F. and RABITSCH, K. (2009). An estimated+{wountry DSGE model of
Austria and the Euro Are&mpirica. Volume 36, pp. 123-158. DOI: 10.1007/s10663-
008-9095-y

BRITTON, E., LARSEN, J. D., and SMALL, I. (2000mperfect competition and the
dynamics of mark-ups, Bank of England Working Paper 110.

CALVO, G. (1983). Staggered Contracts in a Utilit\aximizing Framework,Journal
of Monetary Economics. 12, pp. 383-398.

FACCINI, R., MILLARD, S. and ZANETTI, F. (2010)Vage rigidities in an estimated
DSGE model of the UK labour market, Bank of England, January 2010.

FAGGIO, F. (2006).Job Destruction, Job Creation and Unemployment in Transition
Countries; What can we learn?, Centre for Economic Performance, London School of
Economics and Political Science.

FLEK, V., VECERNIK, J. (2005). The Labour Markettine CR: Trends, Policies and
Attitudes,Czech Journal of Economics and Finance, 55.

109



GALI, J., GERTLER, M. (1999). Inflation Dynamics: AMtructural Econometric
Analysis.Journal of Monetary Economics.44, pp. 195-222.

HERBER, P. (2009)Estimating potential output: DSGE approach, Master Thesis,
Masaryk University, Faculty of Science, Brno

HLOUSEK, M. (2008).Nominal Rigidities and Wage-Price Dynamics in Estimated
DSGE Moded: Application for the Czech Economy, Research Centre for
Competitiveness of Czech Economy, Working Pape2 @&3.

CHRISTOFFEL, K., COENEN, G., WARNE, A. (2008)he New Area-Wide Model of
the Euro Area: A Micro-Founded Open-Economy Model for Forecasting and Policy
Analysis, European Central Bank, Working Paper No. 944

CHRISTOFFEL, K. COSTAIN, J., de WALQUE, G., KUESTER. LINZERT, T.,
MILLARD, S., PIERRARD, O. (2009).Inflation Dynamics with Labour Market
Matching: Assessing Alternative Specifications, Research Department, Federal Reserve
Bank of Philadelphia, Working paper No. 09-6.

KRAUSE, M., LUBIK, T. A. (2007). The (ir)relevana® real wage rigidity in the New
Keynesian model with search frictionsurnal of Monetary Economics. Volume 54,
Issue 3, pp. 706-727. DOI: 10.1016/j.jmoneco.200®01

KRAUSE, M., LOPEZ-SALIDO, D. J., LUBIK, T. A. (20G8. Inflation Dynamics with
Search Frictions: A Structural Econometric Analysmurnal of Monetary Economics,
55(5), 892-916. DOI:10.1016/j.jmoneco.2008.04.004

MUSIL, K., VASICEK, O. (2006).Behavior of the Czech Economy: New Open
Economy Macroeconomics DSGE Model, Brno, CVKSCE MU, Working Paper No. 23,
ISSN 1801-4496.

NICKELL, S. (1997). Unemployment and Labor Marketgiities: Europe versus
North America Journal of Economic Perspectives. 11, 55-74.

REMO, A. (2007).Expectations of monetary policy rules and inflation targeting in an
open economy(DSGE model approach), Master Thesis, Masaryk University, Faculty of
Economics and Administration, Brno

THOMAS, C. (2008).: Search and Matching Frictiomsl @Dptimal Monetary Policy,
Journal of Monetary Economics, 55, 936-956. DOI:10.1016/j.jmoneco.2008.03.007

TRIGARI, A. (2006). The Role of Search Frictions and Bargaining for Inflation
Dznamics, Working Paper 304, IGIER (Innocenzo Gasparinitilate for Economic
Research), Bocconi University

GALI, J., GERTLER, M., LOPEZ-SALIDO, J. D. (2005%obustness of the Estimates
of the Hybrid New Keynesian Phillips Curve. (first draft: June 2001), Retrieved
Ferbuary 2, 2009 from http://www.nyu.edu/econ/ugentlerm/robustness.pdf.

110



Appendix A
Derivation of the wage Phillips Curve

A first order Taylor expansion on eq. (26) yields:
E D B°(1-p)°d;(logw, h, . logah - &) = 0. (39)
s=0

It is noticeable in eq. (27) thaﬁ!}f‘r =& . if &J}tar = @Jar, then eq. (26) implies
a)jt =4 .
Eqg. (39) can be rewritten and solved im{ , and they express the solution recursively:

logay =[1- B(1- p)J,I(&* —logh, +logah) + B(1- p)J,E, loga,,.(
40)

The low of motion of the wage index in eq. (28) tenrewritten as:
logw, -loga, = 71, (41)

whererT,, =loga, —loga,_; . Now the eq. (39) is rewritten by using eq. (44) a

A

m, =k, (& -& —h)+B(1- p)E ., 42
wherek,, =[1- B(1- p)d,](1-3,)/3,.
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Appendix B
The log-linear equilibrium conditions

Euler equations

A

A=At -1,
A =¢, ~[d(1-)E -&.)
i=i -2 Y6 -3 +q. -k
t — 41 + /8( 0’) A k (¢t+l t+1 + yt+1 t+1)

Production function

9, = A +a(f, +h)+(1-a)k

Resource constraint

Unemployment

Employment
I;\]t = (1_ p)ﬁt—l + ,O[Q(Ot + (1_ E)\?t]

Government spending

A

. _b*n*n,  t*t
t = +
g g

Tightness

>
1
<>
|
[l
-

Investment

A

= Ky —(1- 0k,

x| —
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Job Creation

&a ‘gc—lef . A A . . . A
BV (e, -1y, + 8] = a%%@t J, +9, - ) - ah(@ +R)

£.-1
cave 6° . A A s
+ (1_ p)ﬂcT[(gc _1)Vt+1 + 0t+1 + At+1 - At]

Target wage bill

ay _i R _ hl+;1 1 R L s N
ar =— [7¢mpe(d, + Mmpe,) + (1 /7)1+/M (§o+ X A+ (1+ )h)]
+1(1- p)Beav e A, = A + 6, + (6, —1),,]
Hours
~ 1 ~ n ~ ~ 2 ~
ht :m[ét +A\ +(a_1)nt +(1_a)kt +At _Zt _Xt]

Marginal product of employment

fpe, = A +(1-a)(k - ) +af,

Average real wage

W — @+ =TT,
Wage inflation
ﬂvvt = kw(&%tar _&% - ht) +ﬁﬂwt+l
Price inflation
77{ = kp(¢t +‘§t) +ﬂni+l

Taylor rule

N =pnhat (1_ P )(rnﬂt + ryyt) + é:tR
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Appendix C

Table 1: Fixed parameters for CR

Parameters| Description Values
B Discount factor 0.99

a Labor share 0.66
5k Capital depreciation rate 0.025
¢ Habit persistence 0.75
£, Elasticity of the vacancy cost function1.10

Source: our estimate

Table 2: Prior and Posterior Distribution of Structural Parameters distributions

for CR
- _— Prior | Post. . . Prior | Prior
Description mean | mean Confidence int. dist sD
g Relative Risk Aversion 1 0.99 0.9 1.06 gamma 0J05
H Inverse Frish elasticity 19 2.1586 1.9583 2.267Zamma| 0.1
Matching function | g 45 | 2874/ 00775 05276 beta  0p2
elasticity
a | Constvacancycost | o | 5ago0] 39192 64720 gamma 1
function
m | Constantmatching | 1 | 457641 09479 12426 gamma Of
function
b Unemployment benefit§ 0.53 0.5560 0.4715 0.6853 a bet 0.1
P Job destruction rate 0.0 0.05]12 0.0370 0.0668 bet®.01
5W Calvo wage parameter, 0.76 0.7782 0.6227 0.9012 betaD.1
5p Calvo price parameter 0.6 0.6021 0.47195 0.7[726 betal.1
r Taylorruleresp.to | 4 5 | 4 5534 14551 15941 gamma 0.05
a inflation
r, | Tavlorruleresp.to | o5 | o6g67| 06073 0.7649 gamma 0.05
output
yo Taylor rule inertia 05| 0.5313 0.5039 0.5601 beta .020
n Bargaining power | g5 | 5011 0.350T 0.6454 betd  Oj
parameter

Source: our estimate
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Table 3: Prior and Posteriors Distribution of Shok Parameters for CR

- Description Eg;rn rz(e)ztﬁ Confidence int. Pdrii;)tr ngr
Autoregressive parameters:
0, Labor supply 0.8 | 0.9995 0.9992 1.0000 beta 0,2
p; Preferences 0.8 0.9999 0.99p8 1.0000 Dbeta 0.2
0. Mark-up 0.8 | 0.9952 0.9884 0.9999 beta 0.2
O, Technology 0.8 | 0.9637 0.9242 1.00p0 beta 0|2
Shock parameters
Ca Technology 0.0024 0.0234 0.0161 0.0311 invg 0.9pP50
o Preferences 0.00p 0.0017 0.0005 0.0029 invg 0.9250
o, Mark-up 0.002| 0.0701 0.0541 0.0029 inyg 0.9250
oy Labor supply 0.002 0.1684 0.1040 0.3356 invg 009R5
o Monetary policy 0.002 0.026p 0.0226 0.0307 in¥g 9280

Source: our estimate

Table 4: Fixed parameters for Austria

Parameters Description Valug
B Discount factor 0.988
a Labor share 0.66
5k Capital depreciation rate 0.02
¢ Habit persistence 0.5
£, Elasticity of the vacancy cost functign1.10

Source: our estimate
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Table 5: Prior and Posterior Distribution of Structural Parameters distributions

for Austria

- L Prior Post. . . Prior Prior
Description mean | mean Confidence int. dist SD

g | Relative Risk 1 0.9947 | 0.9288| 1.0597 gamma 0.05
Aversion

p | Inverse Frish 2 2.2313 | 2.0796| 2.3962 gamma 0.1
elasticity

& | Matchingfunction | 4 6| 4690 | 02562 07003 beta| 0.2
elasticity

a | Constvacancy | g 45529 | 3.2512| 5.6238 gamma 1
cost function

m | Constant matching 1.0219 | 0.8491| 1.1742 gamma 0.1
function

p | UYnemployment |45 | 55015 | 03436 06482 beta| 0.1
benefits

P ;];tzdes”uc“on 0.03 | 00464 | 0.0336| 00661 beta| 001

g, | Calvowage 0.6 | 0.6079 | 0.4559| 0.7772 beta| 0.1
parameter

g, | Calvo price 06 | 05880 | 04438 07791 beta| 0.1
parameter

g | Elasticity of 11 | 10.8628 8.7887| 12.555 gamma 1
demand

(| Tylorruleresp.10 4 o | 4 6954 | 16133| 17614 gamma 0.05

7 | inflation

r, | Tavlorrleresp.td o, | 05577| 04502 06698 gamma  0.0%
output
Taylor rule inertia 0.85| 0.812¢ 0.7828 0.8471 beta 0.02

e

n | Barganingpower| g | 5049 03748 06420  beta 0.1
parameter

Source: our estimate
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Table 6: Prior and Posteriors Distribution of ShockParameters for Austria

- Description Prior | Post. Confidence int. Pr_lor Prior
mean | mean dist SD

Autoregressive parameters:

0, Labor supply 0.8 | 0.9390 0.7771 0.99p7 beta 0
p; Preferences 0.8 0.8262 0.7248 0.9961 beta

0. Mark-up 0.8 | 0.9797 0.9642 0.9939 bets 0.
O, Technology 0.8 0.6355 0.5593 0.6883 beta 0

Shock parameters

Ca Technology 0.600 0.1289 0.0937 0.1567 invg 2]
o¢ Preferences 0.600 0.2222 0.1646 0.2789 inyg

¢ Mark-up 0.600( 0.1098 0.0892 0.1323 invg 2.
oy Labor supply 2.000 0.3968 0.3202 0.4551 invg 2
o Monetary policy 1.000 0.1295 0.1290 0.1299 invg 002,

Source: our estimate
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Appendix D

Figure 1: Impulse Response for Technology shock
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