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Abstract

The paper describes the Hungarian microsimulation model, TÁRSZIM, and how it is used in the Ministry of Finance. The model is a static one (similar to the British IGOTM), built on survey data, and geared towards analysing short term redistributive effects of changes in the tax and benefit system. The three databases used for building the model – TÁRKI Monitor, CSO Household Budget Survey and APEH tax return data – are linked through multiple imputation. 

TÁRSZIM has been used regularly since 2005 in the Ministry of Finance to evaluate the redistributive effects of policy changes affecting the tax and benefit system. Based on the experience of the first year, it was redesigned in 2006 to enable more flexibility in setting parameters. The paper will discuss these experiences, and the constraints and compromises in using multiple datasets for building a microsimulation model. It will also present some examples of how the model was used to analyse concrete policy measures in Hungary, along with some practical conclusions of relevance for other countries that have not yet used microsimulation to assist government decision making.
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1
Introduction
Microsimulation has not been long introduced in Hungary. This paper reviews the short history of the method and describes the first application that was actually put to use in government decision making in the Ministry of Finance. The second part of the paper discusses some technical limitations and the difficulties of taking the model to a wider audience and usership. Finally, it presents a couple of examples of simulation tasks for Hungary. 
2
The TÁRSZIM microsimulation model of the hungarian ministry of finance

2.1
Overview of TÁRSZIM

Microsimulation modelling has a relatively short past in Hungary. Followed by a series of half-hearted initiatives,
 TÁRSZIM-2005 commissioned by the Ministry of Finance (FinMin) was the first successful attempt to introduce microsimulation in economic policy making in Hungary. The model was built by TÁRKI, in close cooperation with FinMin experts.
 Within the Ministry, several teams in charge of tax and benefit policies have contributed to the development effort coordinated by the Economic Research Department, ensuring that the final model would suit the requirements of various applications.

Coverage of taxes and main benefits 

The model covers all main parameters of the tax and benefits system including: 
· personal income tax (PIT);

· all tax allowances on PIT;

· indirect taxes (VAT) on consumption;

· main benefits (amounts and eligibility criteria) administered by the central government, including eligibility and disbursement criteria. 

It should be noted that the model covers only taxes and cash benefits, and not the total redistributive system. It does not take account of benefits in kind or the consumption of public goods, such as health care or education. Furthermore, cash benefits include only family allowance, child care aid, maternity benefit and the gas price subsidy (i.e., the main benefit types).
Dimensions of impact analysis 

Impact assessments can be carried out by analysing one or two different tax-benefit regimes, which allows the
· ex-post impact assessment of past measures;

· ex ante impact assessment of policy proposals: the redistributive outcome of a reform proposal, its comparison with the existing situation, or comparison of two reform proposals;

· assessment of the combined effects of several measures.

The unit of impact assessment may be the individual or the household. Outcomes can be computed in a breakdown by 

· income group (deciles);

· demographic or household characteristics, e.g. age, education, economic activity, the number of children in the household, or the size of the household, for the individual, or for the head of the household;

· other variables, such as region, settlement size (village/town), etc. 

· by certain features of special importance from the perspective of social policy that result in an increased risk of poverty (e.g. unemployment or minority group).

Constraints 

TÁRSZIM is a static model, i.e. it is suitable for assessing the overnight effects of small-scale changes, but not for assessing behavioural responses, e.g. in labour supply, and only to a very limited extent is it capable of assessing changes in consumption patterns.

The features – sample size, variables – of the underlying data sets contained in the model determine how it can be utilised, and therefore:

· the model is not suitable for assessing the impacts of specific measures that influence small groups;

· benefits and allowances granted by local authorities cannot be simulated, for there are not sufficient data concerning the eligibility criteria for such benefits.

2.2
The underlying data set
Since there is no single database available in Hungary that would contain information on the income, taxation, and consumption of households, the database of the model is built up of three separate data sources. The core data is the 2003 TÁRKI Monitor survey, which contains the individual demographic and labour market variables and income data for 2,325 households and their members in 2003, along with the key features of those households. This is supplemented by the 2003 CSO (Central Statistics Office) Household Budget Survey, which includes detailed consumption data for almost 8,000 households. The third source is a random sample of 41,750 individual tax records from 2003 compiled by APEH (the national tax authority). 

Accordingly, the TÁRSZIM database contains data from 2003. For analyses that relate to any year other than 2003 the basic settings need to be adjusted. This is achieved by multipliers that adjust for the differences between the original database and the modelled period, and need to be separately set for the various income types and for the consumption and benefit data. The multipliers used for the 2004-2007 versions presented in this study are estimates produced by the Ministry of Finance concerning nominal growth between 2003 and 2004-2007, except for consumption, where the multipliers are based on CSO data. 

2.3
The process of matching and multiple imputation

The three databases used in building the model – TÁRKI Monitor, CSO Household Budget Survey and APEH tax records – were merged using the method of multiple imputation. Multiple imputation is a method used to tackle lack of data, whereby a missing detail is replaced by several values, rather than by a single value, which virtually expands the database. The distribution of the substituted data series will be as close as possible to the distribution from which the missing data would originate. The basic concept of multiple imputation is used to create a microsimulation database by treating all information about the households in the TÁRKI Monitor survey that are included in the other two data sources (e.g. consumption data in the Household Budget Survey) as missing data, and these are imputed using the other (CSO and APEH) data files. To achieve the best possible match between the TÁRKI households and the substitute data, we use several dimensions based on social and demographic variables contained in both surveys; the missing features of the original household may then be replaced by data for a household that is a suitable match in the largest possible number of dimensions. The multiple imputation of the data not included in the TÁRKI Monitor and the principles of matching required for imputation are identical in the case of each of the data sources, only the variables used for imputation are different. The procedure below is therefore described only for the imputation of CSO data.

In the course of multiple imputation we choose ten households from the CSO sample for each TÁRKI Monitor household and we assume that the consumption data of the given TÁRKI Monitor household have the same distribution as the distribution of the consumption data of the ten CSO households selected. The validity of this assumption depends on whether there are variables whose identical value between two households will result in the same or similar consumption patterns; and if there are such variables, whether it is possible to find households in the CSO sample for each TÁRKI Monitor household that are similar enough from the perspective of these variables. To ensure the reliability of this matching procedure, therefore, the largest possible number of variables should be taken into account; feasibility requires that matching should be carried out only on the basis of variables that are included in both databases, and that each TÁRKI Monitor household should be specified with the aid of such variables only so long as there are several households with such specifications in the CSO sample.

We try to meet these conflicting requirements by applying a dynamic matching algorithm, which matches households in larger groups on the basis of larger numbers of variables, and matches households in smaller groups on the basis of smaller numbers of variables. The variables used for matching include the size of the household (this is the most important matching variable), the number of children, the region, the regional net income fifth, the educational level of the head of the household, the type of municipality, and whether there is a pensioner in the household (this being the least important matching variable).

If there are at least 10 CSO households matching a TÁRKI Monitor household in terms of each of the above variables, then 10 of them will be chosen by random selection and their data will be imputed to the TÁRKI Monitor household. If there are fewer than 10 such households, the least important matching variable is dropped and we check whether there are at least 10 CSO households matching the TÁRKI Monitor household in terms of the remaining matching variables; if there are, the ten households to be imputed to the TÁRKI Monitor household will be chosen from among these. If there are not, another matching variable is dropped, and so on.

If there is only one matching variable left for a given TÁRKI Monitor household (i.e. the size of the household) and we still do not find 10 matching households from among the CSO households, then from among the (fewer than 10) households found, the 10 households to be imputed will be chosen by sampling with replacement. This is carried out in the same way for all the TÁRKI Monitor households involved in the imputation exercise.

If we do not manage to find a sufficient number of matching households according to the regional net income fifth, we consolidate the 1-2 and the 3-4-5 fifths, and matches are sought in this way, at a lower level of precision. Likewise, for the number of children, if not enough matching households are found for the child-number variable, the ‘one child’ and the ‘more children’ categories are consolidated and matches are then sought. 

In the set of households generated through multiple imputation, each of the 2,325 households of the TÁRKI Monitor occurs ten times, and for each of these the variables of the Monitor and the CSO will be included. The values of the Monitor data will be the same for each of the ten instances, but the values of the variables of the CSO survey will differ to some degree in each of the ten cases.

The data for individuals contained in the APEH tax return data file will be similarly imputed to the 2,380 people (of the 4,487 people in the TÁRKI Monitor) who have submitted tax returns.
3
Microsimulation modelling in the ministry of finance

3.1
Limitations arising from multiple datasets

The matching process imposes a considerable limitation on the presentation of simulation outcomes. This arises from the fact that the distribution of variables across households is by definition close to reality in the dimensions used in the matching process, but there is nothing in this process to guarantee the same quality in other dimensions. As described above, the matching dimensions in TÁRSZIM include household size, number of children, region, net income quintile, education of the household head, village/city, and pensioner in the household. In the actual matching process however, the relatively small sample size will not allow the use of all dimension, so that a considerable proportion of households would be matched in only 3-4 dimensions. This implies that, even though the model offers several options to display outcomes, broken down e.g. by the economic activity or Roma origin of the household head, these will not be very reliable.
Another limitation of the matching process is that it is costly. This implies that each time there is a need to refresh the data set (i.e. replace the underlying data with more recent surveys), the matching process must be started from scratch. The process entails a detailed analysis of the three data sources, to select the best possible matching dimensions (in this case the main requirement was a close correlation with income), and lengthy iterations to find the best match for each observation. In the case of TÁRSZIM, the cost of renewing the dataset amounts to roughly one third of the initial price of the model, and the relatively frequent structural reforms that affect the distribution of incomes necessitate a renewal every 2-3 years.

3.2 Some technical limitations of TÁRSZIM-2005

While TÁRSZIM-2005 is very user friendly and could handle most tasks that have so far arisen at the ministry, it has a few limiting features beyond the problems of the dataset discussed above. 

One of these is that it fully recalculates each regime, even if one is based on the other and differ only in the setting of one or a few parameters. This increases running time and puts a high price on experimenting with proposals. A typical case where this becomes a problem in the Finance ministry is when a request includes the condition that the proposal should be revenue neutral. To find such a solution usually implies a process of iterations in which the parameters of the proposal are fine tune to achieve a zero effect on government deficit.

Another technical issue is that TÁRSZIM-2005 is a black box to the user, i.e., we have no access to the coding. This becomes a problem when a policy proposal involves a structural change that TÁRSZIM-2005 does not cater for. The existing model does allow for a number of structural changes, such as changing the conditions or tax treatment of benefits and even for the (unlikely but politically popular) possibility of switching to family taxation, but unforeseen changes can and do happen. A prime example is property tax, which is at the centre of current debates in Hungary, but is not included in TÁRSZIM.

3.3 Experiences
The political debut of TÁRSZIM happened in 2006, when it was used to assess the redistributive impact of a government reform package. A two page brief of our analysis reached the prime minister, and a 10 page summary was included in the appendix of the law on the national budget. This brought some media attention to the model, and the FinMin research unit as well. Since then, we are regularly asked to assess tax reform proposals, and, perhaps more importantly, the National Bank has introduced some analysis of redistributive outcomes on monetary processes in their quarterly reports. This is important as the Bank is highly respected and receives a lot of attention in business and finance – so their interest in redistribution may create an incentive for the government to give more attention to such analyses.
Despite these promising developments, microsimulation is still far from being widely used and accepted in Hungary. Impact analysis in general is underdeveloped in public administration and in the FinMin, it has traditionally focused on the budget deficit. Redistributive effects would be assessed using typical households (2 earner household with 2 children, pensioner with minimum pension, etc), if at all. In such an environment, microsimulation often meets mistrust, especially when simulation outcomes contradict the predictions of more traditional methods (as they often would, since they rely on a detailed modelling of households and incomes).
However, two years after its debut, the model is now firmly established in the FinMin, and the next data refreshment due this year will be commissioned in cooperation with three other ministries – which will hopefully create an incentive for them to put the model into daily use.
3.4 Microsimulation in decision making: specific examples
Társzim has been regularly used in the Ministry of Finance since 2005. Applications have covered four main areas: the analysis of the targeting of a single benefit or tax scheme, or of the system as a whole, the comparison of actual tax-benefit regimes (across years), the analysis of hypothetical regimes and policy proposals of a single measure or a package, and finally, the impact analysis of a reform package passed by Parliament. Much of this work has been carried out on the initiative of our team (the Economic research unit) at the ministry, but requests from other units within the ministry and outside institutions (e.g. the National Reform Committee) have also started to come, at slowly increasing frequency. Some of the unit’s work has been published in our own working paper series (Benedek-Lelkes 2005 and Benedek et al 2006) and in Hungarian journals (Benedek-Lelkes 2006, Benedek-Scharle 2006b). In this section we present some examples in the above mentioned four areas of application.
Targeting of single transfers and of the system as a whole

The first comprehensive studies on the overall redistributive effect of the tax and benefit system in Hungary were done by Benedek – Firle – Scharle (2006) and Benedek – Lelkes (2006), using the TÁRSZIM model. These studies find that income redistribution across households is quite large if both tax liabilities and benefits received are considered. The poorer half of households pay less tax as a percentage of their disposable income than they receive in the form of government benefits. If, however, we also consider social security contributions, then those on an average income become net contributors to the system. Compared to a hypothetical, evenly declining distribution of transfers, the richer half of the population receives an unfairly large share of the total amount of the benefits (including the family tax allowance): each of the upper five deciles receives about 8–10 per cent. It is also worth noting that the first and second deciles receive more or less the same percentage of the benefits.
Two transfer schemes, the employees’ tax allowance and the gas price subsidy are responsible for much of the poor targeting of the system, while a third major scheme, the relatively well targeted universal child benefit counterbalances some of their effect (see Figure 1).

Figure 1  Distribution of tax allowances, family benefit and gas price subsidy, 2006
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Source: Benedek-Firle-Scharle (2006)

Comparison of the redistributive impact of actual benefit regimes

Benedek-Lelkes (2005) analyses the redistributive impact of changes in the tax and benefit system between 2002 and 2004.
 Their main finding is that income inequalities have diminished slightly, there was, however, no rearrangement in the share of total income. Examining the income position of households facing a high risk of poverty, they find that the disposable income of such households increased by 20-26% in nominal terms between 2002 and 2004. The largest increases in centrally administered benefits went to single-parent families, families with more than two children and Roma families (Figure 2).
Figure 2  Change in equivalent per capita central benefits and disposable income in terms of amount and percentage, between 2002 and 2004, by risk factor
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Income inequality increased sharply during the first decade of the transition but this trend seems to have halted recently (Tóth 2006), possibly as a result of some recent government measures. We used Társzim 2005 for a first-glance analysis.
 As figure 3 below shows, the tails of the distribution of total transfers and tax allowances changed considerably between 2002 and 2006, which favoured the poorest decile at the expense of the richest decile of households. 
Figure 3 The distribution of all transfers across income deciles in 2002 and 2006
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Source: Benedek-Lelkes (2005) and Benedek et al (2006)

There is some indication that government measures
 helped reduce income inequality in absolute terms. Figure 4 shows that, while in 2003 the whole bottom quintile fell below the poverty line, three years later the 2nd decile was already above it. Note however that these calculations are controlled for economic growth, inflation, and changes in employment. Considering only the overnight effects of government policy, measures between  2003 and 2006 seem to have favoured the poor at the expense of the rich (as one would expect of a socialist government).
Figure 4  Equivalent disposable household income in 2003 and 2006 (Euros)
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Notes: The poverty line is defined as 60% of the median equivalent income in 2006. Income deciles are based on 2003 equivalent incomes for both years. 
Source: Bakos – Scharle (2007), using TÁRSZIM2005.
Analysis of policy proposals
The National Reform Committee established by the newly elected government in 2006, has recently commissioned the impact analyses of various policy proposals. One of these concerned the reform of the universal family benefit in order to improve its targeting and possibly to make some savings as well. Benedek – Scharle (2006c) analysed the redistributive effects of two alternative proposals. In both scenarios, the currently fully tax exempt family benefit is taxed, and to compensate for this, its gross amount increased by 11 %. In version B, there is an additional measure: the child tax allowance (available to families with 3 or more children) is removed and the family benefit further increased in compensation (by 8 Euros per annum). Both versions are revenue neutral. footnote: Vasas (2007) examins further scenarios: one in which the benefit is means tested with a very high ceiling that would only exclude the top quantile, and one in which it added to the tax base but remains tax exempt, i.e. it only increases the marginal tax on other incomes. The figure below shows that version A and B both have a negligible effect on incomes in  the top 4 quantiles, while significantly increase incomes in the bottom quantile. Version B is a considerable improvement on the base version A in that it gives much more to the bottom decile, while it still remains revenue neutral and only marginally increases the drop in the income of other deciles. This is explained by the fact that most housholds in the bottom decile have too little income to benefit from the child tax allowance.
Figure 5 The redistributive impact of taxing the family benefit in Hungary
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Source: Benedek-Scharle (2006) based on TARSZIM 2005. Both scenarios compared to 2007 regime.
Other proposals concerned more complex reforms affecting tax rates and social security contributions as well. Kiss et al (2007) presents two alternative scenarios for integrating the tax and benefit system and compares their redistributive effects using Társzim 2005. Both scenarios include the taxing of presently tax exempt social benefits and family benefits as well as the removal of employees’ tax allowance and changes in income tax rates. The difference between them is that one focuses on improving incentives for labour demand by lowering social security contributions, while the other is aimed at increasing labour supply by lowering marginal tax rates around the average wage.
Analysis of implemented reform measures: the “New balance programme” of July 2006

The newly elected government introduced a mild austerity package (NBP) in July 2006 to fix the budget deficit that reached alarming hights. In our TARSZIM-based estimate, icreases in the personal income tax (top rate to 40%) and employees social security contribution (by 2%) and in the VAT (from 15 to 20%) would generate an overall drop of about 4-5 % in the income position of households in 2007 (see Figure 6 below). This is calculated by simply adding the drop in disposable income and the increase in expenses, not accounting for any behavioural reaction. Considering overnight effects only, the increase of direct taxes (PIT and social security) reduces disposable incomes while the increase of the VAT increases household expenditures. This is illustrated in Figure 7 which shows the change in after tax (but before VAT) incomes. 
Figure 6 Total effect of the NBP on the household income position (%of 2006 income)
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Source: Társzim-2005

Figure 7 The effect of the NBP on equivalent disposable income 
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Source: Társzim-2005
Income groups in the middle were less strongly affected by the austerity package: this is because pensioners are overrepresented in these groups and they were little affected by the meaures focusing on taxing labour income (see Figure 8).

Figure 8. The effect of the NBP on equivalent disposable income by activity of hhold head
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Source: Társzim-2005
4
PLANS FOR FURTHER DEVELOPMENT

At the moment, TARSZIM is used only in the Ministry of Finance. This would need to change in order for TARSZIM to be accepted and used in a much wider range of applications in government decision making. In particular, the Ministry for Welfare and Labour and the National Reform Committee should be able to make much use of the model in their work. They have both agreed to contribute to the next  update of the model due late 2007, and hopefully this will create an incentive at the management level  to investigate the potential uses of the model in their institutions.

As discussed above, the multiple data sets of TARSZIM increases costs and reduces the reliability of simulations. A possible answer to this problem is to extend the existing Household Budget Survey in cooperation with the National Statistical Office, so that it alone could provide the basis for the model.
Finally, there is considerable interest in Hungary to add behavioural features to TARSZIM to account for effects on labour supply, given the very low activity rate (which is, for some social groups at least, explained by overly generous or poorly designed benefits.) Ideally, this would be combined with a replanting of the underlying database to include only the Budget Survey, and also with a shift to a more flexible software environment in which users can modify coding to accommodate unforeseen structural (as opposed to simple parametric) changes in the tax and benefit system.
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Appendix: Changes in the tax regime between 2002 and 2006

Changes in the tax regime between 2002 and 2004 

A three-tier personal income tax regime was in operation both in 2002 and 2004, with different brackets and different rates:

	2002
	2004

	
HUF 0 –
600,000 
	20%
	
HUF 0 –
800,000 
	18%

	
HUF 600,000 –
1,200,000 
	30%
	
HUF 800,000 –
1,500,000 
	26%

	
HUF 1,200,000 – 
	40%
	
HUF 1,500,000 –
	38%


Other differences and similarities of the regimes included:

· the range of separately taxed incomes and the various tax rates remained unchanged (at 10%, 20%, 27% or 35% in both years);

· employee tax credit was available in both years, but the supplementary tax credit – guaranteeing tax exemption for minimum wage earners – was available only in 2004; 

· the range of tax allowances was changed somewhat, and the maximum of the allowances available under various headings also changed in some cases. The most important change was the scrapping of the tax allowance on pension contributions;

· the family tax allowance did not change;

· the car registration fee was introduced in 2004;

· the normal VAT rate was 25% in both years; however, the preferential VAT rate was 12% in 2002 and 15% in 2004. Even lower tax rates were levied on certain products and services in both years;

· the range of products on which duty was levied remained unchanged, though the rates increased somewhat between 2002 and 2004;

· the social security contributions changed as follows:

	
	2002
	2004

	Pension contribution 
	8%
	8.5%

	Health insurance contribution 
	3%
	4%

	Solidarity fund contribution 
	1.5%
	1%


· the main changes to the family support system: 

	
	2002
	2004

	Minimum pension (m. p.)
	HUF 20,100 
	HUF 23,200 

	Child care aid 
	1 x m. p.
	2 x m. p.

	Maternity benefit 
	1.5 x m. p.
	2.25 x m. p.

	Family support 
	Increased for all numbers of children 


· a gas price subsidy was introduced in 2003.

Changes in the tax regime in 2005 and 2006 

· middle PIT rate removed, bottom rate decreased to 18 % (from 20%), top rate cut to 36% (from 40%),

· VAT simplified (20% instead of 15 and 25%),

· car registration tax introduced, 

· increase in family benefit to compensate for the removal of the means tested regular child support and the reduction in the family tax allowance),
· the social security contributions changed as follows:

	
	2004
	2006

	Pension contribution 
	8.5%
	8.5%

	Health insurance contribution 
	4%
	6%

	Solidarity fund contribution 
	1%
	1.5%


· increase in the amount of regular social assistance (RSA), the amount of RSA is dependent only on the equivalent household income level (the personal income criteria was abolished)
· the gas  price subsidy reduced in October 2006
· pension became tax-exempt benefit (formerly tax-free)

� Benedek – Lelkes (2005) gives a more detailed description of the model. TÁRSZIM-2005 was commissioned by the Ministry of Finance and the Ministry of Welfare and developed by TÁRKI and VirgoSystems, using the databases of the Tax Authority, the Central Statistical Office and TÁRKI.


� Literature on previous microsimulation modelling in Hungary is presented on the relevant web page of TÁRKI: http://www.tarki.hu/research/mikro/index.html


� The initiative came from Orsolya Lelkes, then head of the FinMin strategy unit. The expert team responsible for the project included her, Dóra Benedek and Ágota Scharle.


� The initial database contains all social and family benefits among the income items, and these are included in  simulated incomes as well (even though their parameters cannot be changed.)


� The main differences between the two systems are listed in the Appendix.


� To refine this analysis we would need to use microdata for several reasons, most notably because the measures included a large pay-rise in public services, the effects of which are not fully captured by Társzim.


� For a list of government measures included in the analysis see the Appendix.


� We only include measures that TARSZIM covers, i.e. those related to firms are all excluded.
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