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Key points and objectives
· How unconventional monetary policy affects household wealth distribution in Euro Area countries?
· Focus on the effects of the asset purchasing programmes and negative deposit facility rate implemented by the ECB.
· Low wealth households experienced relatively more gains from the negative deposit facility rate compared to middle wealth.
· Quantitative Easing positively affected equities and bonds, and negatively housing prices contributing to substantial gains to the top 5% of the wealth distribution.
· Low wealth households in France, the Netherlands, Italy, and Germany benefit most.
· The top 5% of the wealth distribution group is mostly benefitted in Slovakia and Slovenia.

1. Introduction
How do unconventional policy measures, such as the Negative Deposit Facility Rates and Quantitative Easing affect wealth inequality? We expect that such measures have contrasting results on the wealth distribution depending on differential asset holdings across households and countries. Our key hypothesis is that different unconventional monetary policy measures affect the prices of various assets in a dissimilar manner. For example, quantitative easing negatively affects the price of bonds, reding them less desirable, incentivizing households to restructure their asset portfolios.
	Unconventional monetary policy has been widely used by Central Banks in the wake of the Great Recession and their effect on wealth remains unidentified. Compared to traditional monetary policy, such measures rely more on wealth effects since Central Banks, by introducing negative interest rates, have directly intended to influence the price of risky assets. Bernanke (2012) states that portfolio rebalancing is one of the main channels for the transmission of nonstandard monetary policies. Additionally, Central Banks by altering the size and composition of their balance sheets, through asset purchase programs, target long term interest rates, risk premia, and specific markets (e.g. housing).
In our empirical analysis, we first identify the effect of the different monetary policy measures on asset prices. To do so, we estimate the difference in the prices of bonds and equities before and after announcement and implementation dates. For housing, we use quarterly data, as data on higher frequency do not exist, whilst we expect that house prices are not changing substantially within a quarter. These shocks in prices are then used to simulate the new value of the assets. This technique allows to “shock” the various assets at a different percentage. Our analysis is the first to include housing prices in the wealth composition.
In the second step, we estimate wealth distributions per country. To deeply understand the asset composition of EA household portfolios, we decompose total wealth to its various components, namely housing, bonds, and equities. We also classify these assets to financial and real assets. This analysis helps to understand how asset portfolios vary among households across the wealth distribution. Importantly, we include indebted households (households with negative wealth), which constitute a substantial share of the overall number of households. We believe that this decomposition analysis provides a clear indication on how unconventional monetary policy affects wealth inequality through the differential effects on the various assets.
To answer the question on how the unconventional monetary measures followed by the ECB during the period 2014-2016 affect household wealth distributions in the countries of the Eurozone, we use household survey data from the Household Finance and Consumption Survey from 15 Euro Area countries. The benefit of using the HFCS is that we obtain information on the asset portfolio composition of European households across countries, which allows to identify the effect of these policies on the various types of assets. One caveat is that it is well known in the literature that household surveys underreport the top end of the distribution. However, since administrative data on wealth are not publicly available, the survey data provide the best alternative to construct wealth distributions.
In the final step, we simulate the changes on the prices of the assets on the different wealth components. We obtain wealth distributions per country which allows to identify how households from different wealth groups (from low wealth to the top 5%) have experienced higher/lower capital gains across EA countries.
	Our results suggest that the low wealth (25%) group experienced relatively more gains from the negative deposit facility rate compared to the middle groups. This is explained by the combined fact that the negative deposit facility rate cumulatively affects housing prices relatively more and that housing is the main component of wealth among low wealth households. On the other hand, Quantitative Easing positively affected equities and bonds, and negatively housing prices contributing to substantial gains to the top 5% of the wealth distribution since these households hold relatively more wealth in financial assets and private businesses.
Across Euro Area countries, low wealth households in France, the Netherlands, Italy, and Germany benefit most. On the contrary, the top 5% of the wealth distribution group is mostly benefitted in Slovakia and Slovenia. Our analysis highlights crucial differences in the effects of monetary policy across countries and households, depending on portfolio structures. This suggests that the different unconventional monetary policies have differential effects on the distribution of wealth and highlights the importance of designing monetary policy tools targeting to reduce wealth inequality.
	Our research contributes to the general literature of the distributional effects of monetary policy. The existing literature mainly uses two approaches to identify how changes in asset prices might affect the value of wealth. The first approach focuses on surprise changes on the price of assets, as these changes will have a differential impact on the wealth of each household due to differential household portfolios. Doepke and Schneider (2006) simulate such a 10% increase in U.S. prices and find no wealth redistribution. Adam and Zhu (2016) using a similar context highlight that surprise changes in prices affect differently Euro Area countries, with countries with younger and indebted households benefiting more from a price increase.
The second approach is based on the reaction of asset prices following a monetary policy shock. For example, a decrease in the short-term interest rates is known to have a positive effect on bond, stock, and house prices. Domanski et al. (2016) assume an unchanged portfolio and simulate the trajectory of the value of the financial assets using information on their prices. They find that changes in equity prices have been a key element for changes in wealth inequality in advanced countries following the initial negative shock leading to the Great Recession.
Unconventional monetary policy measures and wealth inequality are indissolubly connected. Hohberger et al. (2020) study the differences between the effects of conventional monetary policy and quantitative easing, using a DSGE model for the euro area. They find that in the medium- and long-run, monetary easing mitigates wealth inequality between wealthier and poorer households. On the other hand, Kuhn et al. (2020) find that wealth distribution is affected by asset prices, as housing is the main wealth asset of middle-class households, while business equity dominates in rich household’s portfolios. In a recent work, Mumtaz and Theophilopoulou (2020) find that loose monetary policy shocks increase wealth inequality, especially through net property and financial wealth. Evgenidis and Fasianos (2020) show that wealth inequality is strongly affected by non-standard monetary policy measures, through portfolio rebalancing practices. Finally, Casiraghi et al. (2018) show that the effects of unconventional monetary policy on employment and economic activity outweigh those on financial variables, while the response of net wealth is U- shaped; low wealth households benefit from their leveraged positions whereas wealthier households mostly benefit from their larger share of financial assets. 
2. Unconventional monetary policy
2.1. Historical overview
The 2007 financial crisis and the subsequent sovereign debt crisis affected negatively many European countries urging for unconventional monetary policy measures aiming at overcoming recession and stabilizing the Euro. Over the period 2014–2020, the ECB implemented various unconventional monetary policy (UMP) tools to help the most affected countries to recover economic growth and full employment, maintain price stability, and importantly boost investment by helping European companies to have access to cheaper loans (Dominguez, 2006). Figure 1 demonstrates the timeline of these monetary policy measures.
Figure 1. The timeline of ECB’s unconventional monetary policy (UMP) tools

During the years 2013 and 2014, euro-area inflation was well below the European Central Bank’s (ECB’s) target of 2%. Faced with zero-bound interest rates in 2014, the ECB conducted accommodative monetary policy, from now on unconventional monetary policy (UMP), aiming at returning inflation closer to its target, incentivizing bank lending, and boosting investment. The main measures followed were: (a) forward guidance, (b) targeted longer-term refinancing operations (TLTROs), (c) negative interest rate policy (NIRP), (d) asset purchase programmes (APPs) which is are part of the Quantitative Easing (QE) policy followed by the ECB, and, (e) Pandemic Emergency Purchase Programme (PEPP), during COVID. These measures collaboratively worked to reinstate credit conditions and support the target for higher inflation (Hartmann & Smets, 2018; Rostagno et al., 2019).
Forward guidance
The main objective of forward guidance is to inform market participants about the intentions of policymakers on the future policy rates. Campbell et al. (2012) discusses that the ECB, with forward guidance, intends to either form expectations on future levels of growth and inflation within the EA, or to commit to low level interest rates even if future economic conditions may suggest otherwise. The ECB began using forward guidance in July 2013 when the Governing Council declared that they expect interest rates to remain at low levels close to zero (zero-lower bound) for an extended period.
Monetary policy theory suggests that under a zero-lower bound environment, with low levels of inflation and almost zero or even negative interest rates, the central bank loses the ability to control the interest rates and subsequently boost investment. Thus, the policy maker needs alternative, unconventional monetary policy tools to enhance economic activity. In such circumstances, clear communication about future monetary policy intentions helps financial and economic agents to better forecast the evolution of credit conditions. Intrinsically, forward guidance creates a space for monetary policy to become more effective.
Targeted longer-term refinancing operations 
The targeted longer-term refinancing operations (TLTROs) are Eurosystem operations that provide financing to credit institutions. These operations offer long-term funding at attractive terms to stimulate credit supply, aiming at increasing real economic activity. They targeted operations, meaning that the amount of each bank’s borrowing facility is linked to its supply of credit to firms and households. Three series of TLTROs were conducted, namely TLTRO I, II, and III, each announced on the 5th of June 2014,10th of March 2016, and 7th of March 2019 respectively.
TLTRO II consists of four targeted longer-term refinancing operations, each with a maturity of four years, starting in June 2016 at a quarterly frequency. Borrowing rates in these operations can potentially be at the low level of the deposit facility rate. TLTRO III consists of ten targeted longer-term refinancing operations, each with a maturity of three years, starting in September 2019 at a quarterly frequency. Borrowing rates in these operations can be as low as 50 basis points below the average interest rate of the deposit facility over the period from 24 June 2020 to 23 June 2022, and, if applicable, as low as the average interest rate of the deposit facility during the rest of the life of the same operation.
Negative interest rate
Following the low levels of economic and investment activity after the financial crisis, the ECB lowers interest rates to negative levels to discourage saving and stimulate investment and spending. In particular, the ECB adopted a negative interest rate policy (NIRP) in June 2014. Furthermore, the ECB has three main interest rates on which it can act: the marginal lending facility for overnight lending to banks, the main refinancing operations rate, and the deposit facility rate. The main refinancing operations rate is the rate at which commercial banks can regularly borrow from the ECB. The deposit facility rate is the rate that financial institutions receive for funds deposited at the central bank. Following the aftermath of the financial crisis, all three rates were lowered (Figure 2).
Figure 2. ECB Main Interest Rates between 2008-2023 in percentage points

Negative interest rates raised many concerns for the economic outcomes and the literature suggests mixed results on their effectiveness to increase output. Babecka–Kucharcukova et al. (2016) estimate a VAR model for the EA countries and identify how negative interest rate policies have a different transmission mechanism compared to conventional ones, by instantly lowering prices but with weaker and delayed effects on output. Cambacorta, et al. (2014), examine the effectiveness of unconventional monetary policy at the zero-lower bound by using a structural PVAR with monthly data from eight advanced economies for the period 2008 to 2011. They find that an increase in central bank assets at the zero-lower bound results in a temporary increase in economic activity and prices. The effect on prices, however, is weaker compared to that of conventional monetary policies. At the same time, we observed that banks were reluctant to pass negative interest rates to retail depositors concerned about their profitability. Nevertheless, Hutchinson and Smets (2017), suggest that banks maintained their profits by increasing noninterest income through the expansion of charging fees.
Quantitative easing, Asset purchase programmes
Quantitative easing (QE) was implemented through the Asset purchase programmes (APPs) to confront the deflationary risks and assist the existing unconventional monetary policies of forward guidance and negative interest rates. It consisted of four different operations; The purchase program for asset backed securities (ABSPP), the public sector purchase program (PSPP), the third covered bond purchase program (CBPP3), and the corporate purchase program (CSPP).
1. The ABSPP took place from 21 November 2014 to 19 December 2018. As of January 2019, the ECB reinvests the ABSPP redemptions in line with market issuance and secondary market liquidity.
2. Under the PSPP, the ECB purchased public sector securities from 9 March 2015 to 19 December 2018. These securities include nominal and inflation-linked government bonds, bonds issued by regional and local governments, recognized agencies, international organizations, and multilateral development banks which are based in the Eurozone. Since January 2019, the ECB reinvests the principal payments from maturing securities held in the PSPP portfolio.
3. The CBPP3 begun on 20 October 2014 and lasted until 19 December 2018. Since January 2019 the ECB only reinvests the principal payments from maturing securities held in the CBPP3 portfolio.
4. The CSPP took place between 8 June 2016 and 19 December 2018. Since January 2019, the ECB reinvests the principal payments from maturing securities which are held in the CSPP portfolio.
Figure 3 illustrates the net purchase phase, lasted from October 2014 to December 2018, and the reinvestment phase which started in January 2019. Overall, the Eurosystem started to purchase securities under the APP in October 2014. The Governing Council recalibrated the overall net purchases under these programmes from time to time as follows in Table 1.
Figure 3. Net asset purchases by programme under APP
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Table 1. APP’s net purchases
	APP repurchase and reinvestment amounts in euro

	Dates
	Net purchases/reinvestments (in billion euros)

	03/2015 – 03/2016
	€60 billions of net purchases

	04/2016 – 03/2017
	€80 billions of net purchases

	04/2017 – 12/2017
	€60 billions of net purchases

	01/2018 – 09/2018
	€30 billions of net purchases

	10/2018 – 12/2018
	€15 billions of net purchases

	01/2019 – 10/2019
	Reinvestments of redemptions

	11/2019 – 03/2022
	€20 billions of net purchases[footnoteRef:2] [2:  A temporary €120 billion of net asset purchases were added from March to December 2020.] 


	04/2022
	€40 billions of net purchases

	05/2022
	€30 billions of net purchases

	06/2022
	€20 billions of net purchases

	07/2022 – 02/2023
	Full reinvestments of redemptions

	03/2023
	Partial reinvestments of redemptions



On 15 December 2022, the Governing Council decided that from the beginning of March 2023, the APP portfolio will decline at a gradual pace, as the Eurosystem will gradually reinvest all the principal payments from maturing securities. The decline will amount to €15 billion per month on average until the end of the second quarter of 2023 and its subsequent pace will be determined over time.
Pandemic emergency purchase programme 
In a further response to the COVID-19 crisis, the European Central Bank (ECB) has launched a €750 billion Pandemic Emergency Purchase Programme (PEPP). The PEPP consists of a temporary asset purchase programme of private and public sector securities initiated in March 2020. The Governing Council decided to increase the initial envelope by €600 billion on the 4th of June 2020, and by €500 billion on the 10th of December, resulting to a new total of €1,850 billion. All asset categories eligible under the existing asset purchase programme (APP) are also eligible under the PEPP and a waiver of the eligibility requirements has been granted for securities issued by the Greek Government. The programme was discontinued, end of March 2022.
2.2. The effects of unconventional monetary on wealth inequality: theoretical mechanisms
Theoretical mechanisms
One of the big differences between traditional monetary policy and unconventional monetary policy tools, is that the latter directly affects the prices of the assets by affecting their supply and demand. Thus, we expect that the effect on wealth might be substantial since wealth is measured as the sum of the estimated value of such assets. We identify five main mechanisms through which unconventional monetary policy can affect wealth inequality.
1. Asset price inflation channel: QE involves the direct effect on the demand and supply of assets, such as bonds, aiming at increasing liquidity. This expansionary monetary policy can result in an increase in the prices of those assets. Wealthier individuals tend to hold more assets, subsequently relatively increasing their wealth.
2. Portfolio restructuring channel: Monetary policy easing results in a drop in interest rates which reduces the prices of fixed-income investments such as bonds, since now they offer lower returns. At the same time, measures like the NDFR affect mortgage rates, which can cause an increase in the demand for housing. These changes differentially affect the prices of assets of various nature (e.g., financial versus real) causing households to restructure their portfolios. 
3. Savings redistribution channel: Expansionary monetary policy reduces interest payments on debt and returns on short-term deposits. This results in borrowers being better off and savers worse off, distorting the incentives to save and invest. The net distributional effect depends on the degree of asset and debt holding across the population.
4. Access to credit: Unconventional monetary policy during crisis aims at boosting lending and subsequent investment. This affects the credit conditions positively, but lower-income individuals or credit constrained businesses might not benefit as much, since they are excluded from the credit market. This can exacerbate wealth inequality.
5. Income inequality channel: Both traditional and unconventional monetary policy can indirectly influence the economic conditions affecting earned wages and income. If this income is differently accumulated across wealth distribution, it might also cause wealth distributional effects.
The overall effect of monetary policy on wealth inequality depends on the strength of each channel, which they may reinforce or offset each other.
3. Wealth inequality in the EU
3.1. Household wealth data
The literature reports various definitions of wealth and measures of wealth inequality. To efficiently compare differences in terms of wealth across households and countries, we adopt the definition of the System of National Accounts (UN 2009), which states that the household net wealth includes both nonfinancial assets (e.g. real estate, land, buildings) and financial assets (e.g. bank deposits, bonds, equities, pension funds, life insurance). Subsequently, household net wealth includes all the assets, over which they have ownership rights and receive economic benefits, net of any debts.
To empirically answer our research question on how monetary policy affects wealth inequality, we first estimate the household’s net wealth from the several components. Each component is expected to differentially be affected by unconventional monetary policy. Second, we construct wealth distributions per country. In our analysis, we use household data on wealth assets from the Household Finance and Consumption Survey (HFCS). HFCS is a longitudinal survey run every three to four years by the European Central Bank (ECB) aiming at collecting harmonized micro-level data on households’ assets, liabilities, consumption, and income. We use detailed information from the first two waves to calculate household’s asset wealth decompositions, and wealth distributions.
The data regarding the first wave was collected during Spring 2010 and released in 2013. Approximately 62,000 households were interviewed from all Euro Area countries, less Ireland. The second wave was conducted beginning 2014 and released in December 2016. It covers approximately 84,000 households from 18 Euro Area countries, plus Poland and Hungary[footnoteRef:3]. Finally, the third wave was conducted mainly in 2017 and was released in March 2020. It covers more than 91,000 households across 21 countries (including all wave 2 countries plus Croatia).  Figure 4 summarizes the countries participating in each wave. Because in our analysis we examine the effect of unconventional monetary policy within the Eurozone on wealth inequality, we use data from the 15 Euro Area countries (green in the map), for which there are available data for the first two waves. These countries are Austria, Belgium, Cyprus, Germany, Spain, Finland, France, Greece, Italy, Luxembourg, Malta, the Netherlands, Portugal, Slovenia, and Slovakia. [3:  Lithuania is the only Euro Area country not included in the survey, because it entered the Eurozone in 01/01/2015.] 

Figure 4
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To create wealth distributions, we use the information provided by the HFCS to compute household’s Total assets, Total liabilities, and Net wealth. Total assets are defined as the sum of the Total real assets and the Total financial assets. Total real assets are calculated by the sum of the value of household’s real assets, namely main residence, other real estate property, vehicles, valuables, and self-employment businesses. Similarly, Total financial assets are estimated by the sum of the value of financial assets, i.e. deposits, mutual funds, bonds, non-self-employment private business, publicly traded shares, managed accounts, money owed to households, other assets, and voluntary pension/whole life insurance. 
Total liabilities are the sum of outstanding balance of mortgage and non-mortgage debt. Mortgage debt is the sum of outstanding balance of the household’s mortgage on main residence plus loan liabilities from other housing properties. Non-mortgage debt is the total of the household’s credit liabilities, i.e., credit line/overdraft, credit cards, and non-mortgage loans. Following the estimation of total assets and liabilities we define household’s Net wealth as the difference between Total assets less Total liabilities.
Total real and financial assets
In the previous section, we explained how Total assets are classified in real or financial assets. Real assets are mainly the main residence, other real estate property, and self-employment businesses. The rest of the assets are classified as financial, for example any type of mutual funds, bonds, non-self-employment private business, publicly traded shares, managed accounts, money owed to households, other assets, and voluntary pension/whole life insurance.
Figure 5 presents the shares of real and financial assets over total for the first two waves of our analysis. We are focused on the first two waves as they are the ones providing the basis of our analysis. In particular, we “shock” (simulate) the second wave to see how unconventional monetary policy affects the different wealth components and wealth inequality after the implementation of the first unconventional monetary policy measures in 2014. The results clearly suggest that Total real assets are the predominant component of Total assets. The picture of the first wave (2010) suggests that 81.1 percentage points of the assets hold by households within the Eurozone are real assets. This however was reduced until 2014 to 76.5 percentage points.
Figure 5. Real versus financial assets

When it comes to Total real assets, the most dominant components for 2010 are main residence, other real-estate property, and self-employment businesses with shares over Total real assets of about 46, 32, 18 percentage points respectively. During the second wave, there is a small fall in the percentage of the first two main components, i.e. main residence and other real-estate property with a small increase of the rest of the assets. The results are shown in Figure 6.
Figure 6. Total real assets decomposition (percentage points)

On the other hand, deposits, pension funds, and equities are the main components of the financial assets, with shares over Total financial assets of about 29, 25, and 17 percentage points respectively, during 2010 (See Figure 7). Interestingly, deposits fell by more than 3 percentage points during the second wave, whereas there was a sharp increase of 5 percentage points in the non-self-employment business. The above changes might pinpoint to the effect of monetary policy during the years 2014 and 2015 which could urge households to restructure their wealth portfolios. 
Figure 7. Total financial assets decomposition (percentage points)

Total assets
In this section, we decompose total wealth to different variables to better understand how the various unconventional monetary policy measures might affect each component. This is crucial for our analysis as in section 2 we explained how, for example, we expect that negative interest rates affect mortgages and therefore housing more, compared to pension holdings. This decomposition constitutes the preliminary analysis of our simulation exercise.
First, we construct three main household wealth components, namely Housing, Bonds, and Equity. Housing is the sum of the value of main residence, other real estate property, and real estate funds. Bonds are defined as the sum of bond holdings, mutual funds in bonds, and pension holdings invested in bonds. Last, Equity is calculated by the value of self-employment businesses, the value of pension and mutual funds invested in equity, and shares.[footnoteRef:4] Figures 8-10 present the percentage of each subcomponent of household’s wealth over each of the wealth components Housing, Bonds, and Equity respectively, for the two waves of the survey. [4:  Due to data availability in the HFCS, this wealth decomposition is not estimated for the first wave for Germany, Finland, Greece, the Netherlands, and Portugal, and for the second wave for Finland, the Netherlands, and Portugal. For these countries the survey provides observations on the total reported mutual fund amount, and we assign it equally to the categories held.] 

Figure 8. Housing decomposition (percentage points)

Figure 9 . Bonds decomposition (percentage points)

Figure 10. Equity decomposition (percentage points)

Because the HFCS does not directly provide the shares of equities and bond holdings in pensions separately, we use ECB’s Monetary and Financial Statistics to estimate their shares over total pension funds. For 2010 of the €6.7 trillion financial assets held in insurance and pension funds within the EA countries, 39% is invested in bonds and 12% in equities. For 2014 of the total €8.4 trillion the equivalent numbers are 40% and 11% respectively.
Overall, we observe that the main residence represents by far the largest share of Housing with 58.79% for 2010, increased to 60.56% for 2014. When it comes to Bonds, in both waves most of the wealth is held in pension bonds (59.04% for 2010, 63.80% for 2014). Bond holdings follow with 26.95 percentage points in 2010 and 24.58 percentage points in 2014. Finally, the value of self-employment businesses is the main component of equity wealth, with 76.61 percentage points for 2010 and 73.68 percentage points for 2014, followed by shares (17.29% in 2010 and 20.62% in 2014).
Our analysis suggests that the composition of the wealth assets did not change substantially between the two waves. However, we observe a small increase in the share of main residence’s value in housing wealth and a slight decrease in the portion of the value of self-employment businesses in equity wealth from 2010 to 2014. Finally, the share of private pension accounts’ investment becomes larger in 2014, while the share of bonds and mutual funds invested in bonds decreases.
Figures 11-13 show the heterogeneity of households’ wealth assets decomposition across Euro Area countries for the two waves. The main attribute across all countries is the predominance of Housing as the largest share of Total assets. Spain and France hold the largest share in equities in all periods compared to the rest of the countries, while Austria demonstrates a substantial investment in Equity during the first wave (2010) which is reduced for the second wave. The Netherlands, France, and Belgium have relatively the largest shares of Bonds across all waves.
Figure 11. Housing per country

Figure 12. Equity per country

Figure 13. Bonds per country

3. The effects of unconventional monetary policy on wealth inequality
3.1. Empirical methodology
Measuring wealth inequality
OECD (2018) demonstrates that wealth concentration is twice higher than the level of income inequality across countries, with wealth inequality demonstrating an increasing trend over the last decades (Alvaredo et al., 2018b). The indicators predominantly used for measuring income inequality are the Gini coefficient and several other inter-quintile ratios, such as the S80/S20 or the P90/P10. However, Cowell et al. (2017) suggest that these indicators are not appropriate for measuring wealth inequality, because many households hold negative net wealth. An alternative approach is to add households with negative wealth on the Gini coefficient or estimate the ratio between mean and median net wealth (median-to-mean ratio), on the premise that the median net wealth effectively represents the “typical” household. Under the latter measure, larger differences between mean and median wealth reflect higher levels of wealth inequality. 
Ideally, the best way to measure wealth inequality is to use tax administrative data on wealth. Nonetheless, few countries have population-wide data on all forms of wealth, namely Norway, Denmark, Sweden, France, and Spain. Jakobsen et al. (2018) using administrative data from Denmark, construct comprehensive estimates of the wealth distribution. Similarly, Martinez-Toledano (2017) estimate concentration at the top of the wealth distribution for Spain. For our analysis, and since we do not have access to administrative data, we use survey data on household wealth from the HFCS as discussed in section 2.
Other papers use data on inheritance and tax returns and develop estimates for wealth distributions (see Alvaredo et al., 2018a; Kopczuk and Saez, 2004). The fact that many countries implement taxes on wealth and inheritances is the main advantage of this latter method, which allows to create long-run series on wealth. Also, another possibility could be to use capital income declared on tax returns. Saez and Zucman (2016), using the latter technique, estimate the annual US wealth distribution from 1913 onwards. Similarly, Orthofer (2016) provides estimates on wealth distribution for South Africa. It is important to note, however, that tax is never imposed on all types of wealth, thus this technique provides only rough estimates of wealth inequality.
Because a substantial part of our analysis aims at understanding how unconventional momentary policy measures differentially affect assets of various nature, we focus on estimating the wealth distributions per country and we examine how households at different parts of the wealth distribution are affected. Wealth is estimated as the sum of the different assets, allowing us to “shock” each asset at a different level, following a monetary policy shock. We also include indebted households (households with negative wealth). We believe that this decomposition analysis provides clear indication on how unconventional monetary policy affects wealth inequality through the differential asset effect.
Identifying monetary policy shocks
We identify two main challenges. First, as described in Section 3 the measurement of household wealth is complex and there is a scarcity of wealth data on household level measured at high frequency. Second, it is equally difficult to identify the effects of unconventional monetary policy on the prices of the different assets constituting overall household wealth. Bernanke (2012) discusses how the main effect of unconventional monetary policies is the restructuring of asset portfolios since they directly target the price of risky assets. To answer our question on how unconventional monetary policy measure affect wealth inequality in the Eurozone we follow 3 steps: (a) We identify the shocks in the main unconventional monetary policy tools, (b) we simulate these shocks to the second wave HFCS asset data for the year 2014, (c) we discuss what these simulated wealth distributions suggest for the effect across household groups (low to high wealth).
	In the first step of our analysis, we focus on the three main unconventional monetary policies, namely the negative deposit facility rate, the third covered bond purchase program, and the asset-backed securities purchase program. We read the ECB press releases and Monetary Policy statements to obtain information on the announcement and implementation dates of the examined measures. To capture the effect of those measures on the asset prices, firstly, we use the S&P Eurozone Sovereign Bond Index to observe bond price movements around announcement and implementation dates. The S&P Eurozone Sovereign Bond Index is a comprehensive, market value-weighted index designed to track the performance of local currency-denominated sovereign bonds publicly issued by Eurozone countries daily. Similarly, for equity price movements we use the EURO STOXX 50 Index to observe equity prices around announcements. Finally, we use the Eurostat House Price Index for quarterly information on housing prices.
Following Krishnamurthy et al. (2018), we identify the announcement and implementation effects using a high frequency approach; we consider the closing price changes in the EUROSTOXX 50 index and in the S&P Eurozone Sovereign Bond Index between the days preceding and following announcement and implementation. Tables 2-4 report the price movements of equities, bonds, and housing around the announcement and implementation dates of the negative deposit facility rate (NDFR), the third covered bond purchase program (CBPP3), and the asset-backed securities purchase program (ABSPP) respectively.
For housing prices, we consider the change between the quarters before and after the announcement and implementation as it is safe to assume that housing prices will not react faster (within a quarter). More specifically, to estimate the changes in the housing prices following the announcement and implementation of the negative deposit facility rate we use the second and third quarter of 2014, since the announcement and the implementation of this policy were in the middle of the last month of the second quarter of 2014. Similarly, for the CBPP3 and the ABSPP, we use the third and fourth quarter of 2014 and fourth quarter of 2014 and first quarter of 2015 for announcement and implementation respectively.
	Table 2. Price movements around NDFR announcement and implementation dates
The price changes are expressed in percentage changes. The changes in the first two columns are estimated based on daily data, whereas the changes on the House price Index are estimated based on quarterly data.

	Date
	S&P Index
	Euro Stoxx 50 Index
	House Price Index 

	Announcement date 05/06/2014
	+0.89
	+1.74
	-

	Implementation date 11/06/2014
	-0.11
	-0.89
	-

	Cumulative effects
	+0.78
	+0.85
	+1.038



	Table 3. Price movements around CBPP3 announcement and implementation dates
The price changes are expressed in percentage changes. The changes in the first two columns are estimated based on daily data, whereas the changes on the House price Index are estimated based on quarterly data.

	Date
	S&P Index
	Euro Stoxx 50 Index
	House Price Index

	Announcement date 04/09/2014
	+0.55
	+1.75
	-0.419

	Implementation date 20/10/2014
	-0.04
	+0.98
	-0.292

	Cumulative effects
	+0.51
	+2.73
	-0.711




	Table 4. Price movements around ABSPP announcements and implementation dates
The price changes are expressed in percentage changes. The changes in the first two columns are estimated based on daily data, whereas the changes on the House price Index are estimated based on quarterly data.

	Date
	S&P Index
	Euro Stoxx 50 Index
	House Price Index 

	Announcement date 04/09/2014
	+0.55
	+1.75
	-0.419

	Implementation date 21/11/2014
	+0.36
	+3.52
	-0.292

	Cumulative effects
	+0.91
	+5.27
	-0.711



In the second step of our analysis, we simulate the price shocks on the different wealth assets constructed in section 3.1., namely Housing, Equity, and Bonds for the second wave of the HFCS survey. The premise is that since the unconventional monetary policy measures were effective in 2014, it is the assets reported on the second wave that will be affected. To do so, we scale each of these subcomponents to its household’s net wealth and we multiply these ratios with the percentage changes in the prices described above.[footnoteRef:5] Then, we estimate the capital gains on net wealth, and the wealth distribution arising from each different policy. Finally, we identify the differential response of low versus high wealth households across countries. [5:  We note that we expect that the actual announcement effects are different than anticipation effects. In future research we plan to disentangle these effects. Still, here we are capturing part of the anticipation effects, thus this analysis can be considered as a lower bound capturing the tail end of these events.] 

3.2. Results
Overall effects on wealth distribution
We start with the effect of each of the three unconventional monetary policy measures on household’s capital gains across the distribution of the net wealth. We examine the effect on 6 groups across the wealth distribution, namely the lowest 25%, the 25-50%, the 50-75%, the 75-95%, the 95-99%, and the top 1% of the wealth distribution. We report the top 1% of the distribution, as we expect that these households will experience a further increase in their wealth due to the QE programs since they are holding a higher share of equity and bonds. Figure 14 shows the effect on capital gains associated with any of the three measures (NDFR, CBPP3, and ABSPP) as well their overall effect.
Figure 14. The effect on capital gains, based on 2014 data


Our results suggest that the low wealth (25%) group experienced relatively more gains from the NDFR compared to the middle groups. This is explained by the combined fact that the negative deposit facility rate cumulatively affects housing prices relatively more (see Table 3), and housing being the main component of wealth among low wealth households. Also, households at the top of the distribution invest more (relative to their net wealth holdings) in equities and bonds. On the other hand, the CBPP3 and the ABSPP affect positively equities and bonds, and negatively housing prices. Thus, for these two policies, it is mostly the households at the top 5% of the distribution which experience substantial capital gains. An even larger gain is observed for the households at the top 1%. Overall, all households benefit from the total effect of the adopted unconventional monetary policies with low-wealth households (lowest 25%) benefiting proportionately as much as the 75-95% household group. The top 1% experience double gains compared to the 95-99% group.
Heterogeneity across countries
In this section we examine whether the effects differ across countries. Figure 15 presents the resulted distributions when simulating the effect of the NDFR. We observe that low wealth households benefited mostly in France, the Netherlands, Germany, Malta, and Italy. Low wealth households in France experience an increase even higher than this of the high wealth households (relative to group net wealth). On the contrary, in Slovakia, Portugal, Slovenia, and Spain low wealth households benefited least from this policy, with the households at the top 5% of the wealth distribution in Slovenia benefiting 6 times more than the low wealth ones. Finally, households on the top 5% of the wealth distribution benefited mostly in Slovenia, Austria, Cyprus, and Finland.
Figure 15. Wealth distributions following the NDFR, based on 2014 data

	Figure 16 depicts the simulation of the third covered bond purchase program (CBPP3) and the effect on the wealth distribution of each country. We observe that households on the low part of the distribution relatively benefited more in France, the Netherlands, Germany, and Italy. Once again, in France low wealth households only benefit most from the CBPP3 compared to other low wealth households across EA countries, but also experience proportionately higher capital gains than the top 5% group. On the contrary, low wealth households in Slovakia, Portugal, and Slovenia benefit least, almost experiencing capital losses relative to group net wealth.
Figure 16. Wealth distributions following the CBPP3, based on 2014 data

When it comes to the asset-backed securities purchase program (ABSPP), the results of the simulation of the shock on the wealth distribution are presented in Figure 17.  Low wealth households in France, the Netherlands, Italy, and Germany, experience higher capital gains from the asset-backed securities purchase program effect, while the top 5% households benefit mostly once again in Slovenia, Malta, Slovakia, and Finland. The low wealth households least benefitted from the ABSPP are in Slovakia, Portugal, and Slovenia. We observe that the effects of ABSPP and CBPP3 are actually very similar.



Figure 17. Wealth distributions following the ABSPP, based on 2014 data

Finally, in Figure 18 we present the cumulative effect of all three policies combined. The picture is similar to one previously discussed for each single measure. Once again, French low wealth households are the ones mostly benefited with capital gains relatively higher to the ones experienced by the top 5% of the wealth distribution. Slovakia maintains its position as the country where the low wealth households benefit least from the monetary policy conducted during 2014-2016. Similarly, Slovenian top 5% wealth households were the ones relatively mostly benefited.







Figure 18. Wealth distributions, cumulative effect of unconventional monetary policy

4. Conclusions and policy implications
In this research we attempt to examine how the unconventional monetary policy measures implemented by the ECB during the period 2014-2016 have affected household wealth distribution across Eurozone countries. Our basic assumption is that the different monetary policy measures, namely the negative deposit facility rate and the various asset purchase programmes, differentially affect prices of assets of diverse nature. For example, we expect that the negative facility rate mostly affects housing prices, since it will reduce the mortgage rates boosting housing demand compared to bonds, which now are offered to lower interest rates. These differential effects will result in households restructuring their wealth portfolio.
To answer our question, we first identify the effects of the announcement and implementation of the unconventional monetary policies on the prices of bonds, equities, and housing. Then we simulate these price shocks to households’ wealth data constructed by the Household Finance and Consumption Survey. Subsequently, we estimate how the change in prices affects the value of each wealth component across the wealth distribution. To do so, first we estimated wealth distributions per country, and we decomposed total wealth into the sub-components housing, bonds, and equities. We use data from the first two waves (2010-2014) from 15 Eurozone countries.
We find that housing wealth represents the largest share of households’ total wealth in all Euro Area countries in both years 2010 and 2014. Also, real assets are by far the principal component of households’ total assets with main residence, other real estate property, and self-employment businesses being the main assets held by households. On the other hand, deposits, voluntary pension funds, and equity have a predominant position in households’ financial asset composition.
Overall, unconventional monetary policies have a positive effect in households’ capital gains across all household groups in the net wealth distribution, with those in top 1% benefit twice as much as those in group 95-99%, while the lowest 25% of households benefit slightly more than the 75-95% group (relative to group net wealth) leading to an increase in wealth inequality. Across Euro Area countries, low wealth households in France, the Netherlands, Italy, and Germany, and the Netherlands benefit most. On the contrary, the top 5% of the wealth distribution group is mostly benefitted in Slovakia and Slovenia. 
	Our results suggest that the unconventional monetary policies have strong differential effects on the distribution of wealth. This observation highlights the importance of designing monetary policies targeted to reduce wealth inequality.
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Start of Forward guidance Programme 07/2013


05/2014 Announcement of the first series of TLTROs


Introduction of negative interest rate policy (NIRP) 
 06/2014


10/2014 Beginning of Asset Purchase Programmes (APPs)


Launch of Pandemic Emergency Purchase Programme (PEPP) 
03/2020 


07/2022 
End of negative interest rate policy (NIRP)


Announcement of the second series of TLTROs
03/2016


07/2019
Announcement of the third series of TLTROs
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Real Assets (% of total assets)	
2010	2014	2017	81.095326	76.502115000000003	61.843470000000003	Financial Assets (% of total assets)	
2010	2014	2017	18.904678999999998	23.497888	38.156529999999997	



Main residence	
2010	2014	46.153169999999996	46.011233000000004	Other real estate property 	
2010	2014	31.789759	29.670781000000002	Self-employment business	
2010	2014	17.623958999999999	19.374675	Other	
2010	2014	4.4331120000000057	4.9433109999999942	



Deposits	
2010	2014	29.017004	25.862601000000002	Mutual Funds	
2010	2014	11.073478	11.127606	Equity 	
2010	2014	17.067837999999998	17.622993999999998	Pension Funds	
2010	2014	24.667180999999999	22.430669000000002	Non self-employment business	
2010	2014	10.014666999999999	15.134418	Other 	
2010	2014	8.1598319999999891	7.8217119999999918	



Main residence	
2010	2014	58.793974000000006	60.561841999999999	Other real estate property 	
2010	2014	40.616909	39.068868999999999	Real estate funds	
2010	2014	0.58911600000000008	0.36928299999999997	



Bond holdings 	
2010	2014	26.954716000000001	24.583331999999999	Mutual funds in bonds	
2010	2014	14.00459	11.620286	Pension holdings in bonds	
2010	2014	59.040689	63.796382999999999	



Self-employment businesses 	
2010	2014	76.610129999999998	73.676503000000011	Shares	
2010	2014	17.293966999999999	20.619330999999999	Mutual funds in equity	
2010	2014	3.1012550000000001	2.815118	Pension holdings in equity	
2010	2014	2.9946480000000002	2.8890500000000001	



Housing Wealth (% of net wealth) 2010	Austria	Belgium	Cyprus	Germany	Spain	Finland	France	Greece	Italy	Luxembourg	Malta	Netherlands	Portugal	Slovenia	Slovakia	56.842691000000002	65.414154999999994	70.218485999999999	68.631309000000002	57.949996000000006	89.940178000000003	61.589503000000001	87.146591999999998	79.595369000000005	87.193792999999999	70.552712999999997	95.592600000000004	75.112212	81.607717000000008	83.473401999999993	Housing Wealth (% of net wealth) 2014	Austria	Belgium	Cyprus	Germany	Spain	Finland	France	Greece	Italy	Luxembourg	Malta	Netherlands	Portugal	Slovenia	Slovakia	70.607668000000004	68.145602999999994	75.099254000000002	67.39268899999999	46.927755999999995	84.300989000000001	53.656936000000002	84.702235000000002	79.446471000000003	80.552285999999995	67.932665	93.016446000000002	75.809562	71.33270499999999	78.247458000000009	



Equity Wealth (% of net wealth) 2010	Austria	Belgium	Cyprus	Germany	Spain	Finland	France	Greece	Italy	Luxembourg	Malta	Netherlands	Portugal	Slovenia	Slovakia	27.811995	12.299481	31.359458	18.203132999999998	31.627636999999996	11.693818	18.13288	8.2021420000000003	8.9790480000000006	8.8689540000000004	16.089561999999997	6.3092309999999996	16.372958000000001	10.025375	6.2908489999999997	Equity Wealth (% of net wealth) 2014	Austria	Belgium	Cyprus	Germany	Spain	Finland	France	Greece	Italy	Luxembourg	Malta	Netherlands	Portugal	Slovenia	Slovakia	15.506229999999999	13.034976	25.342110000000002	16.892445000000002	32.823639999999997	14.066307	23.344694	8.0846370000000007	7.1419189999999997	11.083879000000001	18.269273999999999	4.2100559999999998	18.396630999999999	21.433457999999998	13.541760999999999	



Bond Wealth (% of net wealth) 2010	Austria	Belgium	Cyprus	Germany	Spain	Finland	France	Greece	Italy	Luxembourg	Malta	Netherlands	Portugal	Slovenia	Slovakia	3.032985	8.6843830000000004	1.253439	4.9432260000000001	1.0359699999999998	1.873786	5.6618360000000001	0.48219500000000004	3.150442	2.2347999999999999	3.3885739999999998	6.3317890000000006	1.0546800000000001	0.50266100000000002	0.54166800000000004	Bond Wealth (% of net wealth) 2014	Austria	Belgium	Cyprus	Germany	Spain	Finland	France	Greece	Italy	Luxembourg	Malta	Netherlands	Portugal	Slovenia	Slovakia	1.798414	4.7269399999999999	1.742302	4.0739020000000004	1.8497460000000001	1.8516560000000002	6.7449529999999998	9.7731999999999999E-2	3.4144450000000002	2.4410370000000001	3.7985949999999997	8.803996999999999	1.1003769999999999	0.34571499999999999	0.66771400000000003	



NDFR	Lowest 25%	25-50%	50-75%	75-95%	95-99%	Top 1%	0.11220720000000001	4.2442130000000002E-2	5.3759649999999999E-2	0.11206248000000001	0.22274086000000001	0.41310786999999999	CBPP3	Lowest 25%	25-50%	50-75%	75-95%	95-99%	Top 1%	0.29909702999999999	0.10168302	0.13193709000000001	0.29819330999999999	0.61220366000000004	1.2484016	ABSPP	Lowest 25%	25-50%	50-75%	75-95%	95-99%	Top 1%	0.57508921999999996	0.19499598000000001	0.25317091000000003	0.57332826000000003	1.1779463999999999	2.4069902999999999	Total	Lowest 25%	25-50%	50-75%	75-95%	95-99%	Top 1%	0.98639345	0.33912115999999998	0.43886765999999999	0.98358405000000004	2.0128911	4.0684996	Household group within net wealth distribution


Capital gain (in % of group net wealth)




Austria	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	4.9718659999999998E-2	4.393681E-2	3.9088110000000002E-2	0.11607812000000001	0.33695170000000002	Belgium	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	9.4170680000000007E-2	5.6292689999999999E-2	4.1710539999999997E-2	0.12548171999999999	0.27439359000000002	Cyprus	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	6.1543899999999999E-2	6.3940049999999998E-2	5.0285000000000003E-2	0.12495784	0.37185787999999997	Germany	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.13468350000000001	9.0938909999999998E-2	6.6110489999999994E-2	0.10594881	0.29403147000000002	Spain	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	5.331582E-2	2.8534799999999999E-2	3.7187539999999998E-2	9.5746330000000004E-2	0.3550894	Finland	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	7.4994679999999994E-2	3.4424980000000001E-2	4.2781159999999999E-2	9.6500169999999996E-2	0.47168853999999999	France	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.37629428999999998	5.9791700000000003E-2	6.5088560000000004E-2	0.14304367000000001	0.32062423000000001	Greece	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	5.5114410000000003E-2	5.3126560000000003E-2	6.8992339999999999E-2	0.10156634	8.7019260000000001E-2	Italy	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.10513324	3.5880080000000002E-2	4.5719410000000002E-2	8.3074899999999993E-2	0.25906046999999999	Luxembourg	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	7.1926119999999996E-2	8.5378099999999998E-2	3.3946560000000001E-2	4.383484E-2	0.16283297999999999	Malta	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.11083153	4.1583019999999998E-2	5.4716510000000003E-2	0.12894812	0.52423315999999998	Netherlands	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.17869550000000001	0.10945292	6.8422289999999997E-2	0.12103317	0.18670713999999999	Portugal	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	2.3128300000000001E-2	2.5322999999999998E-2	8.4006410000000004E-2	0.16549617	0.43643004000000002	Slovenia	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	3.878786E-2	2.3982659999999999E-2	5.4078620000000001E-2	0.26245724999999998	0.66376853000000002	Slovakia	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	1.1137029999999999E-2	2.2623460000000001E-2	0.14032309000000001	0.39563394000000002	0.46828502	



Austria	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.10569956	9.8019029999999993E-2	8.8918040000000004E-2	0.32429963000000001	1.0730146	Belgium	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.14459072000000001	0.11192086	8.4474170000000001E-2	0.29069753999999998	0.78673994999999997	Cyprus	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.18775058	0.17495564	0.13356470000000001	0.37515363000000002	1.1505654000000001	Germany	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.24337094000000001	0.16958228	0.13699135000000001	0.26104292000000001	0.86587417	Spain	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.14475119	7.3670799999999995E-2	9.8012559999999999E-2	0.27510208000000003	1.1012580000000001	Finland	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.18352241999999999	8.5972850000000003E-2	0.10861785	0.27329062999999998	1.4571666999999999	France	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	1.1443676	0.14780718000000001	0.16587084999999999	0.36835520999999999	0.86328523999999995	Greece	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.17562948	0.1689427	0.21872354999999999	0.32482660000000002	0.27948537000000001	Italy	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.24367992999999999	7.5659569999999995E-2	9.0023199999999998E-2	0.18877593000000001	0.74028713000000002	Luxembourg	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.13462861000000001	0.19218525	6.8268079999999995E-2	9.0795299999999995E-2	0.47515622000000002	Malta	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.15643407000000001	7.9187839999999995E-2	0.11003998	0.31113246	1.6421093	Netherlands	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.26963964000000001	0.17570867000000001	0.11961379	0.16872481	0.28966462999999998	Portugal	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	5.6520279999999999E-2	6.5220959999999994E-2	0.24347553999999999	0.50941533000000006	1.3796010000000001	Slovenia	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.10484321000000001	7.0012690000000002E-2	0.16463011999999999	0.83633119	2.1317184	Slovakia	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	2.717309E-2	6.052681E-2	0.42168945000000002	1.2532376999999999	1.5020579999999999	



Austria	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.20202677999999999	0.18760689999999999	0.17028001000000001	0.62421720999999997	2.0710073000000002	Belgium	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.27322328000000001	0.21348027999999999	0.16122106999999999	0.55696911000000004	1.5151945	Cyprus	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.36206402999999998	0.3365995	0.25679036999999999	0.72321999000000003	2.2194208999999998	Germany	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.46273866000000002	0.32278791000000001	0.26163512	0.50095904000000002	1.6685551000000001	Spain	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.27843907000000001	0.14154305	0.18840367999999999	0.52984743999999995	2.1244078000000002	Finland	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.35213088999999997	0.16504389	0.20860128	0.52619267000000003	2.8107606999999999	France	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	2.2066929000000002	0.28367576	0.31858519000000002	0.70767325000000003	1.6602714000000001	Greece	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.33898394999999998	0.32606449999999998	0.42211768	0.62699466999999998	0.53951943000000002	Italy	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.46689080999999999	0.14457548000000001	0.17165937000000001	0.36149934	1.4256260000000001	Luxembourg	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.25628835	0.36793177999999999	0.13026278999999999	0.17340468000000001	0.91545712999999995	Malta	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.29452977000000002	0.15083421999999999	0.20996819	0.59676403	3.1683788000000002	Netherlands	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.50915014999999997	0.33262259	0.22716320000000001	0.31749126	0.54759336000000003	Portugal	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.10844363	0.12530114000000001	0.46902251	0.98255091999999999	2.6623602000000002	Slovenia	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.20165271000000001	0.13489076	0.31746423000000001	1.6142091000000001	4.1150698999999999	Slovakia	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	5.2134E-2	0.11638800000000001	0.81294787000000002	2.4186025	2.8995036999999999	



Austria	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.35744496999999997	0.32956275000000002	0.29828617000000002	1.064595	3.4809735000000002	Belgium	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.51198465000000004	0.38169384000000001	0.28740578999999999	0.97314829000000003	2.5763280000000002	Cyprus	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.61135852000000002	0.57549518	0.44064008999999998	1.2233315	3.7418439000000001	Germany	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.84079307000000003	0.58330910999999996	0.46473700000000001	0.86795074000000005	2.8284604999999998	Spain	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.47650608	0.24374865000000001	0.32360378000000001	0.90069586000000001	3.5807549999999999	Finland	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.61064797999999998	0.28544170000000002	0.36000028000000001	0.89598345999999995	4.7396159000000004	France	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	3.7273551999999999	0.49127464999999998	0.54954457000000001	1.2190721	2.8441808000000002	Greece	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.56972783999999999	0.54813378999999995	0.70983350000000001	1.0533874999999999	0.9060241	Italy	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.81570399000000005	0.25611514000000002	0.30740195999999997	0.63335012999999996	2.4249736999999998	Luxembourg	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.46284305999999997	0.64549517999999995	0.23247744000000001	0.30803480999999999	1.5534463000000001	Malta	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.56179535000000003	0.27160507	0.37472465999999999	1.0368446	5.3347211000000003	Netherlands	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.95748520000000004	0.61778414000000004	0.41519930999999999	0.60724926000000001	1.0239651999999999	Portugal	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.18809222	0.21584508999999999	0.79650443999999998	1.6574624	4.4783916000000001	Slovenia	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	0.34528377999999998	0.22888612999999999	0.53617298999999996	2.7129976999999998	6.9105568000000002	Slovakia	Lowest 25%	25-50%	50-75%	75-95%	Top 5%	9.0444120000000003E-2	0.19953826	1.3749602999999999	4.0674739000000004	4.8698468000000004	
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