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REPUBLIC OF LITHUANIA

SKILLS MISMATCH AND ACTIVE LABOR MARKET
POLICY IN LITHUANIA'

A. Labor Market in Lithuania

Lithuania: Unemployment Rate and NAIRU

1. Lithuania’s labor market is characterized by a
large flexibility, but persistent structural issues. 15
Contrary to other European economies, wages in 10
Lithuania are very sensitive to unemployment and, s

therefore, an increase in unemployment quickly leads to

a reduction in wage growth. During the crisis, real wage | Realwage grouh

growth dropped to -9 percent in 2009 from the pre- T meloment e

crisis peak of 14 percent in 2007. 'm SRER3SEEE88888 R s
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2. Wage flexibility is underpinned by one of the Collective Bargaining Coverage

lowest densities of trade union and employer 100 srgin, 2016 or atest available
organization and the rare occurrence of collective %

bargaining. Thus, wage setting largely happens at the "

firm level. Real wages and productivity have been

traditionally closely linked and temporary deviations

have been self-correcting. However, deviations at the

sectoral level can be persistent although in the |IIII

all-important manufacturing sector, wage growth has . II

remained well below productivity growth (IMF Country R SRR PR E
Report No. 5/139). ource KD

3. In contrast, structural unemployment has been traditionally high, although it appears
to be gradually falling. Large structural unemployment can have a significant long-term impact on
potential growth and, therefore, on employment (IMF Country Report No. 18/185). The rapid decline
in the unemployment rate since the crisis occurred at a time of increasing participation rates and has
been below pre-crisis estimates of the non-accelerating inflation rate of unemployment (NAIRU) for
a few years without inflationary pressures emerging. This suggests that the NAIRU has been
gradually decreasing to around 7 percent, as estimated in a multivariate factor (MVF) model.
Regardless of the current level of the NAIRU, it seems clear that the current level of unemployment
in Lithuania is largely of a structural nature.

' Prepared by Kanghoon Keah.
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4, In addition, the Beveridge curve shifted
outward during the crisis, but the quick recovery
appears to have shifted the curve back in, at least
partially. It also suggests that the efficiency of the
labor market deteriorated during the crisis, but has
only partially recovered since.

5. Although several factors explain structural
unemployment, this paper will focus on labor

market mismatches and policies to address them.
This paper analyzes the evolution of skill mismatches
in Lithuania since the crisis and presents international

te
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Sources: Statistics Lithuania; Eurostat; and Haver Analytics.

experience on active labor market policies (ALMPs) that have been used to combat them.

B. Skills Mismatch in Lithuania

e Lithuania has one of the highest skill mismatches in Europe. Aggregate measures of skill
mismatches in Lithuania increased sharply during the crisis, but only partially recovered since.
Looking at the individual job level, mismatches in Lithuania are in line with other OECD countries.

e Lithuania suffers from relative labor shortage for high-skilled workers and surplus of low- and

medium-skilled workers. Thus, there are labor
shortages in skill-intensive sectors (e.g., ICT and
finance), and excess labor in less-skill-intensive
sectors (e.g., construction and trade).

6. Lithuania has shown a sharp rise in skills
mismatch for the country as a whole in the
aftermath of the crisis. The skills mismatch index
used here follows the framework in Estevao and
Tsounta (2011), and measures the gap between labor
supply and demand by the level of education
attainment for the economy as a whole (Box 1). Under
this index, Lithuania has one of the highest skills
mismatches in Europe. Furthermore, it increased
sharply during the crisis driven by the increases in

relative shortage of high-skilled workers and/or relative

surplus of low- and medium-skilled workers. While
partially recovering since, it has remained significantly

above pre-crisis levels in line with Latvia. Estonia on the

other hand has recovered to levels comparable to pre-

crisis. The impact of the crisis has, therefore, been large
and persistent despite the flexibility of the labor market
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to cyclical fluctuations, highlighting once again the structural nature of current unemployment.
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REPUBLIC OF LITHUANIA

7. Lithuania suffers from labor shortage of high-skilled workers and oversupply of
medium- and low-skilled workers. Further, the imbalances across skills level have increased since
the crisis. The relative skill mismatch is particularly severe in Lithuania compared to other European
economies and seems to reflect the legacy of the pre-crisis years where the boom in low-skills
sectors, notably construction, has resulted in an oversupply of low-skilled labor. Shortcomings in the
education system also play a role in these dynamics. In particular, there is a gap between
educational outcomes and the skills demanded by the labor market. Finding workers with the right
skills appears to be a significant constraint for over 40 percent of firms.2 High emigration and certain
restrictions on non-EU workers, as well as limited participation in life-long learning, also explain the
lack of suitable labor in Lithuania (OECD, 2018a).

Lithuania: Skill Mismatch by Skill Level
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8. Vacancy rates and wage growth by sectors also suggest an excess supply of lower-

skilled workers and shortage of high-skilled ones. Skill-intensive sectors, such as finance and
communication, are high in both wage growth and vacancy rates, suggesting shortages due to the
insufficient supply of workers with the right skills. On the contrary, less-skill-intensive sectors, such
as transports and construction, are high in wage

Lithuania: Vacancy Rates and Wage Growth in

growth, but have low job vacancy rates, implying Selected Industries

there is no shortage of workers in these sectors. 35 P B g gt G o8| 25
H . . 30 i L5} and wage growth (dat. B4 ) - 2000 20

Low job vacancy rates even at times of high 25 . . A
employment growth in these sectors suggest that ~ 2¢ . : . 1o
. 15 0° - - @ ¢ -5
there are no labor shortages whereas high wage o v . 0
. . . . . -15
growth is an indication of the tightness of the labor  °* " I |
00 -25

market operating below NAIRU. Similarly,
according to the EU, Lithuania’s high skill needs
(“shortage occupations”) lie in ICT professionals,
engineers, etc., while street salesperson, childcare Sources: Lithuania Statistics and Haver Analytics.

workers, teachers’ aides, machine operators and transport clerk are in excess supply, “surplus
occupations” (EC, 2017).

Finance

Public Admin.
Manufacturing
Transports
Total
Construction
Health

Prof. services

Communication
Support services

2 According to European Investment Bank (EIB Investment Survey, 2015), 40 percent of Lithuanian firms point out
“availability of staff with the right skills” as major obstacles to investment, following “business regulations and
taxation”.
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REPUBLIC OF LITHUANIA

9. By focusing on labor mismatches at the individual job level rather than at the
aggregate, Lithuania ranks better, but remains a low-skill-oriented economy. The OECD's Skills
for Jobs Database presents information on skills shortage and mismatch in field-of-study and
qualification (Box 2). According to these indicators, Qualification and Field of Study Mismatch by Country,
the field-of-study mismatch is slightly higher, at o e

35 percent, in Lithuania compared to the EU average ® Underqualification ® Overqualification  + Field-of-study mismatch
of 32 percent. Interestingly, Lithuania turns out to be
high in overqualification while low in
underqualification relative to other EU countries
(OECD, 2017). In addition, Lithuania has relatively low
knowledge and ability needs, as technology-related
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skills are more in demand. Source: OECD Skills for Jobs Database.

Box 1. Aggregate Skills Mismatch Index'

o Skills mismatch occurs when skills supplied by a worker differ from the ones demanded by his job.
Accordingly, a skills mismatch index can be constructed reflecting the difference between the share of
employed (skills demanded) and labor force (skills supplied) at each skill level.

o The skill level is measured by data on education attainment from European Labor Force Survey
(EULFS), and categorized as low skilled (less than primary, primary and lower secondary education), medium-
skilled (upper secondary and post-secondary non-tertiary education), and high-skilled (tertiary education).
To account for the differences in the education quality overtime, tertiary education is adjusted for the quality
of education based on data from the World Economic Forum.

o Following the framework presented in Estevao and Tsounta (2011), the aggregate skills mismatch
index at time t can be constructed as:

3
Aggregate Skills Mismatch, = Z (Sj_t - Mj_t)2
j=1

where j is the skill level; S;, is the percentage of the population with skill level j at time t (skills supplied) and
M;, is the percentage of employees with skill level j at time t (skills demanded).

1/ The construction of the aggregate skill mismatch index used in this paper benefits from the IMF Country Report
No. 18/242.
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Box 2. OECD’s Skills for Jobs Indicators'

° The OECD Skills for Jobs Database presents two sets of indicators: the skill needs indicators,
including shortage/surplus of skills and occupations; and mismatch indicators, including qualification
mismatch and field-of-study mismatch.

o The qualification mismatch index calculates the share of workers in each economy/occupation that
are under- or over-qualified to perform a certain job. This is done by computing the modal educational
attainment level for each occupation in each country and point in time and use this as a benchmark to
measure whether individual worker's qualifications match the ‘normal’ educational requirement of the
occupation. Thus, over-qualification (under-qualification) depicts a situation for which the highest level of
education achieved by an individual worker in an occupation is above (below) the modal level for all workers
in that occupation.

o Field-of-study mismatch is distinct from qualification or skills mismatch as a worker may be well
matched to his/her job in terms of the key information-processing skills possessed (skills match) or
educational attainment (qualification match), but not by the type of education and knowledge received
during his/her official training and education.

1/ OECD (2017), Getting Skills Right: Skills for Jobs Indicators.

Impacts of Skills Mismatch on Productivity

10. Skill mismatch negatively affects productivity via misallocation of the workforce and
insufficient accumulation of firm-specific knowledge. Individual workers are also affected by
skills mismatch through a higher risk of unemployment, lower wages, lower job satisfaction and
poor career prospects. A high proportion of Lithuanian firms cite an inadequately educated
workforce as a significant obstacle to their operations compared with other Central and Eastern
European countries in 2013 (OECD, 2016b).

11. There are several channels through which skills mismatch affects productivity.
Compared to well-matched workers, over-qualified workers tend to participate less in training,
which hinders accumulation of firm-specific knowledge (Verhaest and Omey, 2006). Skill shortages
negatively affect technology adoption and investments in tangible and intangible assets (Forth and
Mason, 2006). Under-education can be detrimental to firm productivity as shown by Kampelmann
and Rycx (2012) using employer-employee panel data for Belgium. A negative impact of over-
qualification on productivity happens through a less efficient allocation of resources, while that
between under-qualification and productivity through lower allocative efficiency and within-firm
productivity (McGowan and Andrews, 2015).

6 INTERNATIONAL MONETARY FUND



REPUBLIC OF LITHUANIA

12. Empirical studies found that countries with high skills mismatch tend to have lower
productivity. A study with panel data for 26 European countries including Lithuania over 1995-
2016, found that skills mismatch index had a negative and statistically significant impact on total
factor productivity (TFP) and labor productivity (IMF Country Report No. 18/242). In line with
McGowan and Andrews (201 5) given that the Lithuania: Skill Mismatch and TFP Growth
negative association remains statistically oz U percent

significant even after controlling for the level of
human capital, the study also found that the
misallocation that generates skills mismatches
played an important role in reducing
productivity gains from human capital. Lithuania
also follows this general pattern with an 0019
increase in skill mismatches in the aftermath of 0017
the crisis associated with a significant decline in 0015

productivity as indicated by the scatter plot 00 1o 20 kil r:fmatm 40 >0 60
chart on skill mismatch index and TFP growth. Source: IMF staff calculations.

0.027

0.025

0.023

0.021

TFP Growth

C. Active Labor Market Policy in Lithuania
The Economics of Active Labor Market Policies

13. Active labor market policies (ALMPs) encompass government programs to increase the
efficiency of the labor market.? There are different categories of ALMPs:

e Job search assistance (JSA): includes job centers and labor exchanges that try to improve labor
market matching by disseminating information on job vacancies, providing the unemployed
with interview skills, or assisting in writing a curriculum vitae.

e Vocational education and training (VET) schemes: encompass classroom training, on-the-job
training, vocational education and apprenticeships, and aim to help the unemployed improve
their vocational skills and productivity, and hence increase their employability.

e Employment subsidies: encompass wage subsidies, hiring subsidies, business start-up subsidies,
and in-work benefits to encourage workers’ labor market attachment and firms' job creation.

e Public works programs (PWP): provide the temporarily unemployed with short-term

employment.

JSA and VET address skills mismatch more directly, while employment subsidies and PWP are more
supportive of employment.

14. A number of empirical studies established positive effects of ALMPs on employment.
For example, using panel data for 15 industrial countries in the 1985-2000, Estevao (2003) estimated

3 In contrast, passive labor market policies (PLMP) aim at providing income replacement during periods of
unemployment or job search, which include unemployment insurance and early retirement for labor market reasons.
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that a 1 percentage point increase in ALMP spending relative to GDP would increase the
employment rate by 1.9 percentage points in the 1990s. More recently, the Bank of Lithuania (2016)
simulated the effect of social policy proposals in Lithuania’s New Social Model in 2015 on
unemployment using an open economy vector autoregressive (VAR) model.* They assumed an
increase in ALMP expenditure financed by imposing a 15 percent income tax on unemployment
benefits and found a reduction of the unemployment rate as a result.

15. The effectiveness of ALMPs can vary according to the type and duration of the
program, and the characteristics of the participants. Card et al. (2009, 2015) assessed the relative
effectiveness across active labor market programs based on an extensive meta-analysis on 207
different empirical studies covering 857 programs in total. According to their study:

» In terms of the type of program: JSA programs have a relatively short-run impact on employment
for disadvantaged participants, whereas job training programs tend to produce better outcomes
for the long-term unemployed in the medium-run than the short-run.> Employment subsidies,
particularly in the public sector, tend to have negligible or negative impacts at all time horizons.

e In terms of the characteristics of the participant: the impact of ALMPs vary across groups, with a
larger impact on female workers and the long-term unemployed, while smaller impact on older
and young workers.

e In terms of the duration of the program: on average, ALMPs have relatively small impact in the
short run, while they have larger positive impact over the medium- and long-run.

e ALMPs are relatively more effective during periods of slow growth and higher unemployment.

16. However, ALMPs can also have negative unintended consequences. For example,
support for unemployed and disabled workers may result in the substitution of existing employment
and medium-skilled workers with job seekers and low-skilled workers (“substitution effect”). Low
wage subsidies can also disincentivize unskilled workers from gaining further human capital (“skill
acquisition effect”). ALMPs can even reduce job opportunities for participants by signaling their low
productivity to employers (“stigmatizing”).®

Active Labor Market Programs in Lithuania
e ALMP expenditure in Lithuania is low in terms of investment and participation.

e ALMPs in Lithuania do not sufficiently reflect the labor market needs or cyclical conditions and rely
largely on European funds. Spending is low in downturns and does not reflect increasing needs.
Furthermore, training programs tend to focus on oversupplied skills.

4 They take into account four macroeconomic variables (real GDP, unemployment, the international trade over GDP,
and the real effective exchange rate) and two institutional variables characterizing Lithuania’s labor market
(unemployment benefits and expenditure on ALMP over GDP).

> They define the ‘short-run’ as less than a year after the end of the program, the ‘medium-run’ as 1-2 years post
program, and the ‘long-run’ as 2+ years.

6 See Brown and Koettl (2015) for more extensive and detailed discussion on side effects of ALMPs.

8 INTERNATIONAL MONETARY FUND
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e The cost-effectiveness of ALMPs could be enhanced by improving program design based on more

systemic program evaluation.

17. Investment and participation in ALMPs have
remained relatively low in Lithuania. Spending on
ALMPs is small at 0.3 percent of GDP in 2016 relative to
OECD countries. Participation is also low with only

3.7 percent of the unemployed having participated in

training programs in 2016.

18. Spending on ALMPs has not been responsive
to cyclical conditions and largely relies on European
funds. ALMP spending relative to GDP has been fairly
constant in Lithuania even in the aftermath of the global
financial crisis when unemployment increased sharply. As
a result, participation has been one of the lowest in
Europe even after the global financial crisis. This is partly
explained by the heavy reliance on external source of
funding such as the European Social Fund (ESF)—almost
two-thirds in 2015. The heavy dependence on EU
funding, targeted at specific groups, has resulted in the
unique situation of specifying beneficiary groups in the
labor code: older workers, long-term unemployed, youth
and the disabled. The new labor code, adopted in 2017,
has now included unqualified persons to the list of

potential beneficiaries.

19. Lithuania’s ALMP measures consist of support
for learning, mobility, assisted recruitment, and job
creation.’” The new labor code brought about changes
in ALMP measures, which include promoting self-
employment and internship, encouraging self-education
and non-formal adult education, and providing support
for mobility. The code abolished some of the programs,
such as public works, job rotation and subsidies for
individual activity according to business certificate.
Employment subsidies have become the main ALMP
measure. Unlike other types of program, which have
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maintained almost the same level of spending relative to GDP, expenditure on training has

7 Support for learning includes vocational training, recruiting under an apprenticeship contract, internship, and the
recognition of non-formal and informal learning competences. Supported employment encompasses subsidized
employment, supporting the acquisition of work skills, job rotation, and public works. Support for job creation
includes subsidizing of job creation, implementation of local employment initiative projects, support for self-
employment, and subsidy for individual activity according to business certificate.
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fluctuated over time and increased recently after some years at very low levels during 2011-14. In
addition, despite the introduction of the training voucher scheme in 2012, training programs are
centered in curricula for low-skilled tasks, such as driving, construction, cooking and beauty services,
which are already in excess supply of labor.

D.

20.

Policy Implication

Lithuania could take some actions to strengthen ALMPs to address skills mismatch:

Spending on ALMPs should be increased with its funding being stabilized and secured with
predictable and reliable public resources. In this regard, the program’s scope and dimension
should not be linked to European funds and its level should be responsive to cyclical
developments in the labor market.

Given the degree of skills upgrade needed in Lithuania, the recent increase in training spending
is welcome and should continue. With 40 percent of the unemployed in 2015 having no
professional qualification, the 3 percent of participation rate in training is inadequate. Training
and re-training programs will directly address the issue of the over-supply of low-skilled workers
for which there is no additional demand. Participation rules could be adapted to allow for long
programs and those that require expensive equipments to increase the participation of low-
skilled, older workers and workers in rural areas.

The importance of employment subsidies in ALMPs should decrease. Currently, they are the
main ALMP program in Lithuania. Given the challenges regarding the large stock of low-skill
unemployment, and the lower effectiveness of employment subsidies discussed above, these
should be concentrated on the most disadvantaged groups, those unlikely to find a job in their
absence, and extra resources should be channeled towards training programs.

The current voucher system to fund training program could be more effective by providing
information on available programs for recipients to assess which training fits them best.
Currently, there is no systemic rating system based on the labor market outcomes of previous
participants.

Comprehensive performance evaluation for ALMPs should be conducted on a regular basis and
from a long-term perspective. Currently, programs are assessed quarterly by their impact on
integration into the labor market, registration at the labor exchange, and direct benefits.?
However, program evaluation should be strengthened to improve program design from a
longer-term and broad-based perspectives.

8 The evaluation in 2017 revealed that vocational training and support for the acquisition of work skills have a larger
effect in the longer run (6+ month), while subsidized employment had relatively short duration and the impact
disappeared over time. The impacts stabilized one year after the program participation.

10
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M THE INTEREST RATE GAP AND FINANCIAL
CONDITIONS IN LITHUANIA'

Despite sharing a common nominal policy rate, monetary conditions can vary across the euro area
countries reflecting differences in characteristics of the domestic economies, stages in the business
cycles, and the transmission mechanism via financial markets. Therefore, the natural interest rate—the
rate that equates domestic and foreign saving and investment when output is at its potential level and
inflation approaches its long-term trend—can also differ across countries. Using the gap between the
natural and ECB’s rate to assess the stance of monetary policy in Lithuania, we can conclude that
policy has been largely accommodating since at least 2011. Monetary policy stance does not always
translate into looser financial conditions. Other factors, especially euro area financial factors, have also
affected Lithuania’s financial conditions, which tightened after the 2009 crisis and only clearly
recovered since 2016.

A. Introduction

1. Estimates of the natural interest rate serve as an anchor for conducting and
communicating monetary policy. The topic has gathered much attention in the post-crisis era, as
there is uncertainty regarding the timing of monetary policy normalization as well as the new
‘normal’ equilibrium for policy rates. Central bankers in Canada, the U.K, and the U.S., among others,
have all referred to natural interest rates in public statements or recent studies.? For countries in a
currency union, the country-specific natural interest rates, and, thus, monetary policy stance, help
assess the optimal stance of other available policy levers, in particular, fiscal and macroprudential.

2. The foundational concept of the natural interest rate was first mentioned by Wicksell
back in 1898 as the rate that stabilizes prices. Woodford (2003) and Gali (2008) introduce the
natural interest rate (r*) in a modern New Keynesian framework in which r* is an unobservable rate
that equates domestic and foreign savings to investments when the economy is at potential. It
responds to all real shocks that hit the economy.

3. There are two strands of literature to operationalize this concept. One approach is to
model r* as the counterfactual interest rate in the absence of nominal frictions, which suggests that
it closes the output gap instantly at any point in time. This is consistent with DSGE modelling where
estimates of r* are often volatile and are linear combinations of all transitory shocks. In such DSGE
models, preference parameters are constant. A monetary policy rule that can track this r* perfectly
period by period, would achieve full macroeconomic stability where the divine coincidence holds
(Barsky et al. 2014).2 Such policy rule works well when demand shocks dominate, and both prices

' Prepared by Vina Nguyen. This paper draws the methodologies from two forthcoming IMF Working Papers.
“Natural Interest Rates in Europe” and “Financial Conditions in Europe.”

2 Studies done by Bank of England, Canadian Central Bank, and the Fed Chairman’s mentioning of the US interest
rate being “a long way” and “just below” the neutral rate.

3 The case in which Central Banks do not face the trade-off between stabilizing inflation and the output gap.
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and quantities move in the same direction, but less so in the presence of mark-up supply shocks. In
addition, given the large uncertainty around the estimates of the unobservable r* and lags in the
impact of monetary policy, tracking a highly volatile estimate of r* may not lead to desirable
outcomes, not to mention the challenges of periods when setting the real rate to the estimated r*
would imply a negative nominal interest rate.

4, Another approach is a reduced-form framework with time-varying preference
parameters. In these semi-structural models, starting with Laubach and Williams (2003), r* is more
closely related to trend growth. Without any additional shocks, r* would close the output gap over
the medium term when all short-term shocks have dissipated. By including leads and lags in the
typical New Keynesian IS curve and Phillips curve equations, these models are more agnostic about
the precise relationships among these endogenous variables and therefore, the estimated structural
parameters are less affected by misspecifications of these equations (Holston et al. 2017).

5. The well-established uncertainty around estimates of r* calls for caution. This paper,
therefore, contrasts the results from several approaches, including those that are based on
economic theories—the original Laubach and Williams model (Laubach and Williams 2003 and 2015,
Holston et al. 2017) and the extended model (Pescatori and Turunen 2015)—and those that are
driven by capital market data (Del Negro et al. 2018 and Christensen et al. 2011). The former models
suggest a close relationship between trend growth and r* while the latter reveal what investors
expect r* to be given the available information at the time.

6. The natural interest rate in Lithuania has fallen after the crisis, largely driven by the
decrease in productivity growth. Over the past two decades, estimates of r* generally show a
decline of about two and a half percentage points. However, unlike the gradual decline often

observed in advanced economies largely driven by
Total Factor Productivity

an aging population, r* estimates in Lithuania (Percent change, three-year moving average, except 2009)

show a step decline around the crisis, reflecting a 2

sharp decrease in productivity growth. GDP N

growth averaged 8.1 percent between 1999 and 2 - R
before 2009 and only 3.4 percent after the crisis. 2
This declined was largely driven by TFP growth. 4

While it was remarkably high before the crisis, it Z ,:"

halved afterwards. As a small and very open Sl T

economy without an independent monetary E '

p0|icy, Lithuania is more exposed to external 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
shocks that result in higher volatility. The global Source: European Union, Ameco

financial crisis exposed large imbalances in Lithuania that was fueled by large capital inflows. As
capital flows halted, the adjustment was abrupt, but it resulted in an equally fast recovery despite
lower productivity growth. In addition, Lithuania has the most severe demographic trends in Europe.
While high productivity pre-crisis helped hide the negative impact from demographic, the moderate
recovery in productivity since, has only partially offset this trend.
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7. Capital market data show periods of divergence between estimates of Lithuania and
the euro area r* around the crisis, but convergence in the run up to euro adoption. Following
Del Negro et al. (2018), r* is estimated jointly among several euro area (EA) countries, assuming a
common factor. The path for r* in Lithuania and the euro area were roughly parallel before the crisis
when there was already a currency board, diverged significantly between 2008 and 2014, particularly
when redenomination risks increased, and converged again thereafter in the period leading to euro
adoption. This convergence implies that for the past several years, capital markets deem the
Lithuanian economy integrated into the euro area.

8. The accommodative (exogenous) monetary policy stance over the last two decades
has contributed to relaxing financial conditions in Lithuania regardless of the cyclical
condition of the economy. As a converging economy, potential growth is higher in Lithuania than
in Western Europe, resulting in a higher natural interest rate. However, the ECB sets monetary policy
for the whole euro area, which results in policy rates that tend to be too accommodative for
Lithuania and has translated into a looser monetary policy stance for Lithuania than warranted by
Lithuania specific conditions. This is also true for the period before euro accession given the
existence of a currency board. The financial condition index (FCI) captures this as well as a dozen
other financial indicators to determine the overall financial conditions in the economy. It indicates
that while the stance of monetary policy has been particularly accommodative since 2011, financial
conditions have not. The loading coefficient on interest rate gap is rather low and other factors,
especially the euro-area-wide financial factors seem to play a more important role. Only after 2016
have financial conditions in Lithuania loosened in a significant way according to the FCI. This
contrasts with the Bank of Lithuania’s own financial condition index which is based on domestic
factors only.

B. The Laubach-Williams Framework

9. In the Laubach-Williams (LW) framework over the medium-to-long-term, r* is driven
by similar structural factors that determine potential output. This is consistent with the
framework developed by Gali (2008) in a New Keynesian model, which builds on the standard
consumption Euler equation to define r* as:

1+¢

e =pt 0-0(1—0:)+q)+a

Er(Aagyq) (M

where p is the household’s discount rate over time (degree of patience); o is the elasticity of
substitution in a CES utility function which is assumed to take the value of one in the case of log
utility, (1 — @) and a are the labor and capital shares of production respectively, ¢ is the marginal
disutility of work, and; a; is the level of technological progress. Equation 1 shows a direct, but not
necessarily one-for-one relationship between potential output and r*.4

4 Rachel and Smith (2017) suggest that because households' value smooth consumption patterns, every percentage
point fall in trend productivity growth could cause equilibrium real rates to fall by up to twice as much.

INTERNATIONAL MONETARY FUND 15



REPUBLIC OF LITHUANIA

10. The original LW model is then presented as a set of reduced-form linear equations. It
includes the standard IS (2) and Phillips curves (5).

. N - a .
Ve = Q1Y-1 T V2 — fzjz'ﬂ(rt—j - rt—j) +ef 2)

In equation (2), the natural real rate (r7') is endogenous, while the forward-looking real rate (r; = i; —
mf) is exogenous to Lithuania and equal to the difference between the nominal policy rate EONIA
(i,), and the three-year ahead inflation expectations (f); €/ is an iid shock with standard deviation
a5, In turn, the output gap is equal to the difference between output (y,) and potential (vY), §, =

Ve —y¢

Potential output (v}) is driven by trend growth (g,) and a temporary i.i.d. shock (¢)) with standard
deviation oV,

v =yilitgia +el 3)
Trend growth is defined as a random walk with a persistent shock (¢7),
gt = ge1 + & 4)

The specification of the model used in this paper extends the original model to include an open-
economy backward looking Phillips Curve relating (core) inflation to the output gap and the gap
between domestic currency import price and core inflation,

1-B1=P2—Po -
4

g 1,8 .
Ty = P11 + ?ZZ}?ZZ T j + t-5 T i : Z?:e Te_j + ByPe-1 + Pmmiy + ef¢ (5)

11. Similar to equation (1), the model also pins down the relationship between r* and
potential growth. Trend growth (g,) is assumed to follow a random walk with a persistent shock,
and r* is a function of trend growth plus an exogenous process (z;) capturing other drivers of r*
orthogonal to potential growth:

T =cget2; (6)

where c is a positive constant. Assuming log utility, ¢ takes the value of one. In this model, z; (which
is assumed to follow an AR (1) process), r; and g; (all unobservable) are simultaneously estimated
using a Kalman filter.
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12. The model is estimated with Bayesian

REPUBLIC OF LITHUANIA

Lithuania: Different Rates
(In percents, 1995Q1 - 2018Q4)

techniques and quarterly data. The key 3
. . . . ——Money market rate ---Lending rate ——Reporate ——EONIA
macroeconomic indicators include annualized 30
quarterly output, core inflation, inflation 2
expectations, and import inflation. To assess the 2

monetary policy stance that is exogenous to
Lithuania, EONIA is used as the nominal interest
rate. In fact, interest rates in Lithuania have
converged to euro-wide rates since the early 2000s
as the litas was already pegged to the euro since
2002. Before that, lending rates or money-market
rates in Lithuania were significantly higher.

Sources: Bank of Lithuania, Haver Analytics

13. Incorporating additional information from outside the model in the estimation of the
output gap improves model results. The LW model jointly estimates the natural interest rate and
trend growth. It was designed for a closed economy with the US in mind. Thus, when applying this
model to a small open economy such as Lithuania, estimates of trend growth may lead to an implied
output gap that is not plausible from an economic point of view. For example, estimates of the
output gap for Lithuania show a large negative gap of 10 percent in the mid- and late-90s while the
IMF World Economic Outlook (WEQ) estimates that, by construction, incorporate more information,
provide more reasonable results. The LW model is then modified to incorporate the IMF WEO
estimate of potential growth as an additional signal with some signal-to-noise ratio. The resulting
output gap estimate in this case is, therefore, a weighted average between the actual and WEO data.

14. The estimated natural interest rates in Lithuania declines during the crisis in contrast
to the gradual decline found in core EA countries. The steep drop in r* around the 2008-09 crisis
is followed by a small recovery thereafter. The pre-crisis average median estimate of r* is around
five percent compared to the post-crisis average of slightly above two percent. The credibility
intervals of the r* estimates from using the WEO-based and the model-based output gap largely
overlap, especially since 2009.

Lithuania: Natural Interest Rate Estimates

Lithuania: Output Gap Estimates
(In percent, 1996Q2-2018Q4,)

(In percent of potential output, 1996Q2-2018Q4)
8
25

—Model-based —WEO-based
20 7

===Median (w/ WEQ-based output gap)
= 10th percentile

——90th percentile

15 6 == Median (w/ model-based output gap)
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90th percentile

5 4
0 3
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-15 0
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Sources: IMF Staff Sources: IMF Staff Estimates
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15. The LW model is then further adapted to capture the importance of the capital and
current accounts in a small open economy. The main equations of the model, the IS curve and the
Phillips curve, can explain the dynamics between the output gap, inflation, and the interest rate gap
in either an open or closed economy. However, the original model was first developed for the
United States with long data series and an economy less subject to external shocks and, therefore,
volatility and a greater reliance on long-term slow-moving drivers of r* such as demographics and
technological innovations.

16. The natural interest rate in a small open economy is determined by both domestic and
external factors. In an open economy with capital and current account flows, the natural interest
rate should also ensure the no-arbitrage condition between real returns of domestic and foreign
assets, i.e. the real uncovered interest parity. This arbitrage condition adds to those in a closed-
economy context: the consumer is indifferent between current and future consumption; and
entrepreneurs are indifferent between investing in real or financial assets. For Lithuania, the real
effective exchange rate (REER),® trading partner growth and the ten-year government bond spread
against the German bunds were considered as possible drivers of r*. The first two are designed to
reflect the importance of external conditions on Lithuania through the current account, while spread
is used as a proxy for risk premium, especially during the financial crisis, and incorporate the impact
of the capital account.

17. Among external factors, trading partner growth has contributed the most to r*
dynamics in Lithuania highlighting the open economy nature of the economy. Not surprisingly,
including additional factors that reflect the open nature of the economy, has led to a more volatile
estimate of r*. For France, Germany, Italy, and Spain, r* also falls during the GFC to a more moderate
level below minus two percent. Meanwhile, the Lithuanian median r* estimates dropped to around
negative six percent. A significant component of this volatility comes from the fluctuations in trading
partner growth. For the past decade, Lithuania’s biggest trading partner is Russia and during the
2009-2010 crisis, Russia’s GDP dropped by 8 percent.

18. The sharp estimated drop of the natural interest rates during the global financial crisis
should be interpreted with caution. The once-in-a-lifetime crisis resulted in a reversal in capital
flows that, while short-lived, caused an unprecedented correction of the economy. During this
period and while redenomination risks emerged, the monetary policy transmission mechanism was
effectively inoperative as reflected in the surge in spreads. Within the framework of the model, the
sharp decline in the natural interest rates reflects the model dynamics: a widening output gap is
countered with accommodating monetary policy to restore equilibrium. When a country faces an
economic and confidence shock as severe as Lithuania did in 2009, monetary policy alone cannot
restore output to its potential level. There simply doesn't exist an interest rate low enough to
stimulate demand. To weather the crisis, Lithuania implemented radical measures that delivered a
successful internal devaluation and avoided default without external assistance.

> We use the REER gap, measured as the deviation of REER from its long-term average.
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Lithuania: Normalized Z Drivers
(In percent, 1996Q2-2018Q4)

Lithuania: Contributions to Natural Interest Rate Trend (z)
(In percent, 1996Q2-2018Q4)
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Lithuania: Components of the Natural Interest Rates Lithuania: Components of the Natural Interest Rates
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19. During the recovery, the median estimate of r* in Lithuania is better aligned with
those of other core EA countries. In 2015, Lithuania adopted the euro and gained access to credit
from the ECB that has become the lender-of-last resort, eliminating idiosyncratic redenomination
risks going forward. However, as a catching-up economy, potential growth in Lithuania is expected
to exceed that of the core EA countries. The median r* estimate in Lithuania between 2014 and 2018
is estimated to be 0.4 percentage points higher than in the largest four economies in the euro area.

Natural Interest Rate Estimates Euro Area Natural Interest Rates
(In percent, 20030Q2-201804) (In percent, 2000-2018)
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Mote: EA includes Germany, France, ltaly, Spain. EM includes Czech Republic, Poland, Romania, Russia,
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C. The Market-implied Natural Interest Rate

20. Financial markets can also be used to provide valuable information about r*. These
models tend to exploit the fact that the (observed) real interest rate should fluctuate around the
natural interest rate, with the gap between them tending to close as real and nominal shocks
dissipate over time. These models tend to be more agnostic about the economic drivers behind
these estimates. This paper employs two approaches using market data: the Bayesian VAR model
with a common factor (Del Negro et al. 2018) and a term structure model (Christensen et al. 2011).

Bayesian VAR with a Euro Area Common Factor

21. This model explicitly considers Lithuania as part of a currency union. With perfect
capital mobility and spillovers from business cycle fluctuations, there should be some co-
movements of the natural rates across EA countries. The model by Del Negro et al. (2018) stacks a
group of countries in a VAR model to estimate jointly the country-specific trends of real short-term
interest rates and the common trend across the whole euro area.

22. The model extracts trends from inflation, real short-term interest rates and real long
rates using a Kalman filter with Bayesian estimation techniques. The trend real short rate is used
as a low-frequency measure of r*. As inputs, the method uses data on inflation, nominal short rates
and nominal long rates, and assumes that these series are cointegrated as follows:

Ty =T; + e 7

B =nf+r; +u (8)

i/ =mf + 1+ tp; + v, 9)

where 7} is trend inflation, i3™ is the three-month T-bill rate, itloyr is the 10-year bond yield, tp; is
the trend term premia, and e;, u; and v, are shocks (which could be persistent and correlated with
each other). The trend components are assumed to follow a random walk and are subject to ‘white-
noise’ shocks. Furthermore, recognizing that Lithuania is a small open economy in a currency union,
these trends are jointly estimated for the six largest euro area economies and Lithuania. Common
factors on «/, ri and tp; are estimated (the ‘euro area factors’), as well country-specific trends.

23. The natural interest rate shows a decline of around two percent after 20 years. Like
other EA countries, the median r* estimate for Lithuania has fallen from 0.9 percent to around -

0.8 percent at the end of 2018. The EA common factor also shows this decline with almost identical
start and end points. Unlike the result from the LW model, the decline in r* here is more gradual and
the rebound after the crisis is not sustained, especially after 2014.
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24, The period of largest divergence between Natural Interest Rate Estimates - Common Factor Model
Lithuania and the EA common factor was during e

the crisis. Prior to the adoption of the euro, r* in

Lithuania is persistently higher than in the core EA

countries. The gap slightly widens in the early 2000s,
and particularly from 2007 to 2009, at the worst of " \’_/ o

the crisis. In the runup to euro adoption, the gap ’ N °
starts to close as markets expected more integration \
and co-movement of business cycles between .
Lithuania and the rest of the currency union. The risk - —tuotrea Lthuaria s
premium also dissipated without redenomination . J L
risk. All throughout the sample period, both median

estimates were within the other’s ‘credibility band'. SourcesHaver Anaivie, INF Saff Calciztiors

In contrast to the LW model, which emphasizes the importance of potential growth and of trading
partners’ growth (notably Russia), this approach emphasizes the importance of euro-area-wide
factors in determining r* in Lithuania.

The Affine Arbitrage-Free Term Structure Model

25. Financial markets can also provide information on what r* might be in the future.
Given that the actual and the natural rate of interest are expected to converge over the medium
term (as nominal and real shocks dissipate), financial market data can be exploited to find useful
information on the future value of r*. A version of the Nelson-Siegal term structure model
(Christensen et al., 2011) is used to fit the yield curve of Lithuanian government debt through time.
The model employs the popular dynamic Nelson-Siegal representation of the yield curve and
imposes an arbitrage-free condition across time and maturities. From this, the implied path of future
nominal short rates (3-month treasury bill), consistent with this yield curve, can be derived and used
as a proxy for the (nominal) natural rate, five-years ahead. Again, inflation expectations are used to
convert nominal rates into real rates.

Euro Area Natural Interest Rates

26. Lithuania’s r* is expected to hover (In percent, 2003Q3-201604
around negative one percent in coming

years. The estimates across countries from
this model are significantly lower than from
the standard LW model. In addition,
Lithuania's r* estimate registers a lower end-
point than other core EA countries. With
relatively short time series and gaps in the
data for government bond yields at different
maturities, Lithuania results should be taken
with caution.
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INTERNATIONAL MONETARY FUND 21



REPUBLIC OF LITHUANIA

D. The Interest Rate Gap

27. The interest rate gap is

Lithuania: Interest Rate Gaps

estimated to be persistently negative (In percent, 1996Q2-2018Q4)

. . . . . 20
for thhuanla' Implylng hlghly —VAR with common trends ==-Term structure model
accommodative monetary policy stance. 15 | —L-Wmodel 3/ LW model b/

The 'interest rate gap’ is measured as the
difference between the forward-looking
real rate of interest® and the natural
interest rate. While the results from
different methodologies can vary, they
point to a monetary policy stance that has
been highly accommodative for Lithuania,
and more so than for “core” economies in
the euro area, especially after the global
financial crisis. The implied interest gap using the extended LW model that better captures the
characteristics of the Lithuanian economy (model b/ in the figure), implies slightly less
accommodative stance than the original model (model a/ in the figure). Importantly, the former
model is the only one that captures the tightening in financial condition during the crisis. Both LW
models point to more accommodative monetary policy stance than market-derived estimates.

Sources: IMF Staff Estimates

E. Financial Conditions

28. The interest rate gap is one of several components that determine domestic financial
conditions. To the extent that the policy rate affects households' intertemporal substitution, the
exchange rate and therefore, external balances, other lending rates, asset prices, the deviation
between this rate and the medium-term natural rate in the economy are expected to contribute too
to a deviation of financial activity, including leverages, from its long-term trend.

29. There is not yet a consensus on how to measure financial conditions. There are two
main strands of literature on measuring financial conditions, one focusing on filtering the financial
cycle based on a few key indicators (Hatzius 2010, Borio 2012) and another trying to summarize
information from a large number of indicators (Chicago Fed National FCI, IMF GFSR 2018). This
paper applies the second methodology using the chained-index partial least square approach. The
widely used principal component analysis (PCA) selects variables that are orthogonal to the first
component that maximizes the variances. However, the variable that happens to have the most
variance may not be the most relevant for assessing financial conditions. The PCA could just pick up
a variable that is volatile, but does not explain the variable of interest such as credit growth.

6 Nominal interest rate minus inflation expectations.
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Partial least square (PLS) includes a target variable in summarizing information from

many indicators. The result, therefore, selects the variables that maximizes the covariances between
the dependent (target) and independent variables. If the target variable is credit growth of the
whole economy, estimates from the PLS summarize information from a group of indicators that
would be most relevant for explaining and predicting credit growth. The goal is to derive an FC/
using the PLS of a funding variable F on a set of factors G = (g1...g«) that are relevant for financial

conditions.

FCl such that the covariance (F, FCl) is maximized and G: = A FClt + ut

where FCl is a projection (akin to a ‘first principal component’) of G that is also the closest to the
funding variable F. A is a matrix of loadings to be obtained by the PLS algorithm.

31. The PLS indicators selected here
include both external and domestic variables.
There is no limit to the number of indicators
that can be included in the PLS. While the Bank
of Lithuania considers mainly domestic variables
in their FCl, it is feasible to also include euro
area variables that can have spillover effects on
Lithuania's credit growth. The variables here
cover different interest rates, asset prices,
financial soundness indicators, returns from
equity and fixed income markets, and various
measures of volatility.

32. The PLS-chained’ FCI shows that
financial conditions have tightened during
the 2009 crisis and loosened since the end of
2016. This is broadly consistent with the
monetary policy stance derived from the
extended model of LW for Lithuania. The factors
with the highest loadings tend to be external
factors, such as the euro area shadow rate, euro
swap rate, and non-sovereign AAA bond yields.
The domestic factors with the highest loading
are Lithuania ten-year bond yield and general
government interest-expenses-to-revenue ratio.
The negative loading coefficient of the negative

Bank of Lithuania's Financial Cycle Index
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7 The PLS algorithm cannot produce a result with missing data, and some financial indicators only became available
late in the sample. The PLS-Chained Index methodology produces an index with all the available data at that point in
time and as new indicators become available, the index is extended to incorporate new information.

INTERNATIONAL MONETARY FUND 23

40

20

10

-20

-30



REPUBLIC OF LITHUANIA

interest rate gap shows that loosening monetary policy has contributed to a loosening of financial
conditions and vice versa.

33. The two FCI estimates are mostly Lithuania: Variable Importance in Projection (VIP)
aligned except for the recent period since (Coefficient values) -
2016. The FCl produced by the Bank of fure arenShadow fare

Eurc 1-Month Overnight Interest Rate Swap

Lithuania shows a continuing decline since
2016, implying a moderation of the financial
cycle while the PLS index shows loosening

Lithuania 10-year bond yield

Non-sovereign corporate bond yield (AAA)

Financial Soundness Indicators: Return on Assets

conditions. The Bank of Lithuania cites Euro Interbank Offer Rate
several evidences indicating a tightening GG interest-expense-to-revenue
cycle. These include a higher rejection rate of Change in Credit Standards (Ioans to business)
loan applications by banks?, a lower risk Quistanding NFC Deposits with Agreed Maturlty
appetite by banks according to surveys®1° Outstanding loans to NFcCs
and a slowdown in lending to the non- 0 05 L 1.5 2

) ) . ) Sources: IMF Staff Calculations
financial corporates. Other indicators are

more mixed such as the continued high growth in mortgages and real estate prices. Importantly, the
PLS-chained FCI gives a bigger role to external factors.

F. Conclusion

34. Estimates of the Lithuanian interest rate gap suggest a largely accommodating
monetary policy stance. After the 2009-10 crisis, estimates of trend growth and r* show a step
decline before remaining mostly flat. Over two decades between 1999 and 2018, r* estimates have
dropped by around 2 percentage points, which is consistent with the post-crisis decline in potential
output. Controlling for external factors results in more volatile r* estimates and reflect the small,
open and more volatile nature of the Lithuanian economy. The monetary policy stance for the past
six years has been more accommodative for Lithuania than for the ‘core’ EA countries by roughly
0.5 percentage points and manifests the more advanced cyclical position of the Lithuanian economy
relative to the euro area—the focus of ECB’'s mandate. This gap has contributed to loosening
financial conditions. However, the main determinants of financial conditions, that seem to have
loosened after 2016, appear to be euro-area-wide financial factors.

8 Financial Stability Report 2019.

9 Review of the Survey of Risks to Lithuania’s Financial System, 2018. Bank of Lithuania.

10 Review of Bank Lending Survey 2018, Bank of Lithuania.
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Annex l. Calibration of Priors for Key Parameters in the Laubach-
Williams Model

The model is calibrated for the economy of Lithuania using quarterly data.

1. The output gap equation (IS curve): The parameters are drawn from a constrained
regression of output gap on its lagged values and the lagged values of the interest rate gap.

e In this regression, the interest rate gap is proxied by using an HP-filtered real interest rate as the

natural rate.

e The coefficients on two lagged interest rate gaps are constrained to be equal, smoothing the

lagged impact of monetary policy stance on output gap.

e The coefficients on the lagged output gaps hardly change between the constrained and

unconstrained regressions.

2. The Phillips Curve: The parameters are based on the regression coefficients where current
inflation is determined by the lagged values of inflation, output gaps, import inflation and oil price
inflation.

e The coefficients of eight quarters of lagged inflation sum to 1.

e The potential output equation: Potential output is assumed to follow a random walk. Trend year-

on-year growth is converted to quarterly growth.

3. The natural rate equation: Natural rate is a function of trend growth and other domestic
factors. The coefficient of trend growth represents the marginal utility of consumption or the
coefficient in CES utility function. As we represent the utility function in the logarithm form, this
parameter is assumed to be 1.

4, The dynamics of the other domestic factors: The priors for the autocorrelation
coefficients of each factor are drawn from independent estimation. When other factors are included,
the contributions to Z are assumed to be equal and add up to one.

5. The distributions of the error terms: The priors for shock distributions are based on
Pescatori and Turunen (2015).
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Table 1. Prior and Posterior Distributions of Key Parameters

No WEO, without Z determinants

No WEO, with Z determinants

With WEO, without Z determinants

With WEO, with Z determinants

Description Prior Mode  Median 10th Mode  Median 10th 90th Mode Median 10th 90th Mode Median 10th 90th
C elasticity of substitution 1.00 1.01 0.99 0.93 1.06 1.01 0.99 0.93 1.06 0.98 1.00 0.94 1.06 1.02 1.00 0.94 1.07
d1 AR coef. onz 1.00 091 0.99 0.70 134 0.92 1.03 0.72 1.38 1.00 1.02 0.73 135 0.88 1.02 0.74 138
rhod d1+d2 (AR coefs. On z) 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
al AR coef. on output gap 1.19 1.22 1.26 1.15 137 1.22 122 112 133 1.25 1.20 1.12 1.29 1.19 1.16 1.07 1.27
rhoA al + a2 091 097 0.95 0.90 0.98 0.97 0.95 091 0.97 0.94 0.92 0.88 0.95 0.93 0.92 0.87 0.96
Coef.on interest rate gap in IS
ar curve 0.06 0.01 0.03 0.01 0.07 0.01 0.09 0.02 0.19 0.01 0.03 0.01 0.07 0.05 0.07 0.02 0.20
by Coef. On output gap in PC 0.11 0.11 0.11 0.10 0.13 0.11 0.11 0.10 0.13 0.11 0.11 0.10 0.13 0.11 0.11 0.10 0.13
b1 AR coef. On inflation in PC 047 032 0.34 0.26 043 0.32 033 0.25 0.42 0.30 0.36 0.27 0.44 0.39 0.35 0.27 043
AR coef. On further lags in
b2 inflation in PC 0.18 0.38 0.50 0.36 0.62 0.38 0.50 0.35 0.63 0.53 0.52 0.36 0.66 0.53 0.54 0.39 0.66
weight in z equation for REER
dc gap 0.25 0.26 0.25 0.13 0.39 0.32 0.22 0.10 0.35
weight in z equation for
de trading partner growth 0.25 0.04 1.63 -0.14 2.81 2.01 145 0.13 2.67
weight in z equation for
dp spread 0.25 0.76 0.17 -0.92 122 -0.73 0.12 -1.07 133
lambdag variation in trend growth 0.90 0.27 0.39 0.22 0.89 0.27 0.37 0.21 0.70 10.60 8.86 6.90 1144 11.86 11.07 9.76 12.18
lambdaz variation in r* trend 0.20 0.18 0.26 0.15 0.71 0.18 0.25 0.14 0.42 0.21 0.25 0.15 0.71 0.17 0.26 0.15 0.49
eps_n Shock to potential output eq. 0.53 0.20 0.99 0.26 3.26 0.20 0.60 0.22 2.51 0.14 0.19 0.14 0.26 0.17 0.19 0.14 0.26
eps_IS  Shockto IS curve 0.70 2.69 247 1.23 2.82 2.69 245 1.60 2.81 2.62 2.55 232 2.84 2.61 2.51 2.26 2.80
eps_PC  Shock to PC 0.81 3.98 3.83 345 429 3.97 3.81 3.46 424 349 3.79 343 4.20 3.81 3.78 343 422
eps_nu  Shock to output gap noise 0.50 1.70 1.70 1.55 1.87 1.70 1.70 1.52 1.88 0.28 0.28 0.25 0.32 0.28 0.28 0.25 0.32
eps_me Shock to output gap signal 0.50 046 0.44 0.37 0.55 0.46 0.46 0.38 0.56 0.26 0.25 0.22 0.28 0.25 0.25 0.22 0.28
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