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 Overview of FISKSIM

 Modelling features: assumptions and reweighting the AT-SILC 
weights

 Application of FISKSIM: interactional effects of various transfers  
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Part 1

FISKSIM: the microsimulation model of the 
Office of the Austrian Fiscal Advisory Council
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Modelling framework

 Multipliers

 Macromodel
Aggregated effects

Static

Incentives

Microsimulation:

 Tax and benefits reform

➢ Impact on the net income (market income – taxes + benefits) calculated for a 
representative household sample

➢ Aggregation to populational level

 Income elasticities of labor supply 
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Levels of FISKSIM 

Aggregation to government level

Aggregate to corresponding government 
revenue and expenditure 

Tax and benefits at individual level

Application of legislation on income taxes and benefits at  
individual and household level

Data at individual level

AT-SILC: yearly data on income, employment and living 
conditions; 2015-2017 (pooled) 

Distributional analysis of 
the current tax and 

benefit system

Distributional analysis 
of reforms of the tax 
and benefit system

Fiscal effects of reforms 
of the tax and benefit 

system
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Tax and social 
contributions

Components of FISKSIM

Estimation of labor supply

Transfers

• Pensions
• Sickness benefit
• Care benefit 
• Advances on 

maintainance payments

• Family allowance 
• Child tax credit
• Child care benefit
• Maternity benefit
• Unemployment benefit
• Unemployment 

assistance
• Minimum income 

benefit

• Wage estimation
• Intensive/extensive margin 

of labor supply decision

Aggregation / update

Adjustment of individual 
and household weights

➔Increase accuracy of 
estimates

➔Application to 
projection horizon
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• Income tax 
employees

• Income tax 
pensioners

• Social 
contributions
employees

• Social 
contributions
pensioners

• Capital gain tax



Modelling of social expenditures in 2017 
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sick pay
15%

care benefits
13%

occupational accident insurance
4%

sickness benefit
4%

advances on maintainance 
payments

maternity benefits
3%

minimum income 
benefits

5%

childcare benefits
6%

child tax credits
7%

unemployment 
assistance

7%

unemployment 
benefits

8%

family allowance
17%

vocational training allowance

other unemployment benefits

tax credits education allowance
other

Social 
expenditure 

without pensions
20,236 Mio EUR

Pensions
51,520 Mio EUR

simulated
(53% without pensions)

included, not simulated 
(35% without pensions)

not included
(12% without pensions)



FISKSIM and EUROMOD compared

 Modelled for Austria (e.g. non take-up 
and regional legislation of minimum 
income benefit)

 Flexible application (e.g. to forecast 
horizon for fiscal forecast)

 High actuality: legislation 2019

 Adjustment of weights to increase 
accuracy of estimates

 Quick inclusion of latest data (currently  
AT-SILC 2017)

 EU microsimulation model for taxes and 
transfers in member states 

 Comparison between member states 
facilitated by consistent data and 
simulation techniques

 Legislation 2018

 EU-SILC weights (calculated by Statistics 
Austria in Austrian case)

 currently EU-SILC 2016

FISKSIM Euromod
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Accuracy of estimates of FISKSIM and EUROMOD

Aggregated expenditure in 2017
(1)

FISKSIM 

estimates, 

EUR million

(2)

Target 

values, EUR 

million

(3) 

FISKSIM 

estimate-to-

target ratio

(4) 

EUROMOD 

estimate-to-

target ratio

Family allowance 3,340 3,422 0.98 0.99

Child tax credits 1,284 1,326 0.97 0.99

Childcare benefits 1,231 1,219 1.01 0.79

Maternity benefits 463 517 0.90 --

Unemployment benefits 1,844 1,863 0.99 1.16

Unemployment assistance 1,562 1,562 1.00 0.69

Minimum income benefits 915 924 0.99 2.32

Wage tax, employees* 20,389 20,182 1.01 0.99

Social security contributions, employees 22,911 22,382 1.02 0.94

Wage tax, pensioners 6,198 6,142 1.01 --

Social security contributions, pensioners 2,785 2,729 1.02 1.01

Capital gains tax 395 2,754 0.14 0.13

* Total  income tax 2016 for EUROMOD.

Source: EU-SILC, authors' calculations, Austrian Association of Social Insurance Providers, Statistics Austria, Federal Ministry of 

Finance, minimum income benefits statistics, wage tax statistics, Federal Ministry for Labour, Social Affairs, Health and 

Consumer Protection, final budget accounts, Fuchs and Hollan (2018).
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Part 2

Modelling features: 

• 2.a Assumptions on take-up 
and calculation of benefits

• 2.b Reweighting the AT-SILC weights
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Part 2

2.a Assumptions on take-up 
and calculation of benefits
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Assumptions on take-up and calculation of 
benefits 
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100% take-up
• E.g. family allowance (up to 17 years old)
• Calculation of benefits based on entitlement (e.g. age) 

Observed take-up
• Wage replacement benefits
• Inverse calculation of wages based on benefits, calculation of 

benefits based on calculated wage and simulated income
• Calculation of benefits based on estimated wage and simulated 

household income in case of e.g. simulated labor supply decisions 

Simulated take-up
• Minimum income benefits, compensatory allowance
• Calculation based on simulated (household) income



Assumptions on take-up and calculation
of minimum income benefits 
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Regional monthly
minimum standard in cost 
of living and housing

Simulated relevant household 
income and observed wealth

Simulated entitlement of 
mimimum income benefit

I) II)

Simulated take-up

1. Economic reasoning: non-take-up e.g. if
• Yearly relevant household income >> yearly minimum standard
• Entitlement less than 50 Euro / month

2. Random take-up: calibrated to match minimum income benefit statistics

Note: If only economic reasoning is applied, the average minimum income 
benefit is too high 

III)

Yes No

Ye
s

take-up
simulated 

take-up

N
o

no 

entitlement 

assumed

no 

entitlement

Observed take-up
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u
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Deviations between simulated and observed 
recipients of minimum income benefit

Possible reasons are:

 Non-take-up

 Implausible data: E.g. observed minimum income benefit of households 
with high other incomes

 False data coding: E.g. compensatory allowance (Ausgleichszulage) coded as 
minimum income benefit

 Missing data: E.g on wealth, private transfer payments

 Sanctions (e.g. 100% cuts in minimum income benefits payment because of 
refusal of e.g. jobs or heritages) are very rare

 Discretionary scope of case workers
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Part 2

2.b Reweighting the AT-SILC weights
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Statistics Austria adjusts AT-SILC weights 
to household structure

 AT-SILC weights are 
adjusted to household 
structure of micro 
census

 Deviation in age 
groups

➔ Inaccuracy in 
estimates of e.g. 
family allowance, 
child care benefits

Ratio of AT-SILC aggregates to target values 2017

Micro Census AT-SILC Ratio

1 Person-Household 1,438 1,436 1.00

2 Person-Household 1,175 1,173 1.00

3 Person-Household 585 586 1.00

4+ Person-Household 692 691 1.00

Persons 8,646 8,641 1.00

Population 

Statistics
AT-SILC Ratio

Children 0 years old 87 130 1.49

Children 1-2 years old 173 156 0.90

Children 3-9 years old 585 553 0.95

Children 10-18 years old 775 843 1.09
Source: Statis tics  Austria , Employment Service Austria  (AMS), AT-SILC.

Yearly average in thousand

Yearly average in thousand
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Weight adjustment for costing analysis 
based on microsimulation (I)

 Figari, Paulus and Sutherland (2015): possible undercoverage of transfer recipient 
in survey data due to

 Missing information from households surveyed

 Above-average nonresponse rate of transfer recipients

➔ Matching simulated aggregate tax revenues and transfers with official statistics 
is important in development and validation of microsimulation models

 Costing estimates of the tax and transfer system constitute a special case for 
which an adjustment of survey weights is particularly suitable:

 Availability of current and reliable official statistics

 Target values only marginally overlap with target values of adjusting original 
weights

 Applications are limited to the tax and transfer system
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 Many institutions that analyze reforms of systems of taxes and transfers and 
therefore require accurate cost estimates adjust survey weights in their 
microsimulation models:

 Creedy and Tuckwell (2004) for the New Zealand Treasury

 Giles and McCrae (1995) for the British Institute for Fiscal Studies

 Flory et al. (2012) for the German ministry of finance

 Siebertová et al. (2016) for the Slovak fiscal advisory council

 Curci et al. (2017) for the Bank of Italy

Weight adjustment for costing analysis 
based on microsimulation (II)
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Calculation of weights for AT-SILC and FISK 

 AT-SILC weights generated by Statistics Austria

 Sum of weights corresponds to population (persons and 
households)

 Weights are derived from the selection probability and the 
response probability of households x adjustment to micro census 
and administrative data

 FISK weights

 AT-SILC weights x adjustment to administrative data based on same 
method as Statistics Austria

 Adjustment to Wage Tax Statistics, number of recipients of transfer 
payments (unemployment benefits, unemployment assistance, 
childcare benefits, minimum income benefits…)
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Minimal adjustment of AT-SILC weights I

Adjusted weights ordered by old weights

Minimize loss of information contained in original AT-SILC weights

➔ An optimization algorithm looks for weights that least deviate from original weights 
while fullfilling the targets (=population indicators for e.g. number of transfer 
recipients)

20



Minimal adjustment of AT-SILC weights II

Range of AT-SILC and FISK weights

Frequency distribution of gross yearly household incomes according to AT-SILC and FISK weights 

 Weights mostly in a narrow range around

~4𝑀𝑖𝑜 𝐻𝐻 𝑖𝑛 𝐴𝑇

~20 𝑇 𝑆𝐼𝐿𝐶 𝐻𝐻
≈ 200;

 90% of weights lie between

 AT-SILC: ~110 und ~410

 FISK: ~70 und ~490

 Adjustment of weights to Wage Tax 
Statistics 
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Part 3

Interaction effects of selected transfers in Austria
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Terms and definitions

 Transfer effect: transfer payments received at the household 
level or general government expenditure 
for specific transfer

 Interaction effect: change in household’s disposable income or 
change in expenditure for other transfers 
due to the transfer under consideration 

 Net effect: change in household’s disposable income or 
central government expenditure caused by 
specific transfer under consideration 

Net effect = transfer effect + interaction effect

Microsimulation models allow to observe these effects 
separably 23



Interaction effects of selected transfers in 
Austria

 Focal Points:

 Reduction in expenditures for minimum income benefit associated 
with a change in other benefits (interaction effect) 

 Variation of the households‘ income due to the receipt of benefits 
and it‘s influence on the eligibility test of the minimum income 
benefits

As FISKSIM models the minimum income benefits very accurately 
such questions can be answered
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Data

 Year of interest 2019 

 Simulation of tax and benefits system in 2019 

 Use of AT-SILC 2015-2017 data 

 Weights adjustment allows to forecast 2019

 Equivalized household‘s disposable income is used in order to compare 
income of households of different sizes 
 use square-root equivalence scale by OECD*)

 Income of households are weighted by the square root of the household‘s 
size

 For instance: the yearly disposable income of a family of 4 is divided by 
2 ( 4)

*) http://www.oecd.org/els/soc/OECD-Note-EquivalenceScales.pdf 25



Benefits of interest

Considered benefits: 
• Unemployment benefits (UB)
• Unemployment assistance (UA)
• Maternity benefits (MB)
• Child care benefits (CCB)
• Minimum income benefits (MIB)

The following interactions are analyzed
Interaction between: 
• unemployment benefits (UB) and 

minimum income benefits (MIB), 
• unemployment assistance (UA) and 

MIB,
• childcare benefits (CCB) and MIB,
• maternity benefits (MB) and MIB
• maternity benefits (MB) and CCBAs unemployment assistance depend 

on unemployment benefits (a change 
in UB automatically induces a change 
in UA) ➔ isolated analysis of 
unemployment benefits are not 
possible 
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Already by law excluded interactions of 
benefits 

 Care benefits are not included in the considered income for means 
test of MIB

 UA and UB cannot be received simultaneously with sickness benefits

 Family allowance and child care allowance are not relevant for the UA 
and MIB income test

 Family related elements of the Income Tax Act (e.g. Family Bonus) are 
excluded of the income considered for unemployment benefits and 
assistance
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Number of transfers receiving households by deciles
of equivalized yearly disposable income in 2019

 MIB receiving households primarily in the 
first to third deciles

 As the partner‘s income is no longer 
considered in the calculation of UA eligibility
recipients in upper deciles are possible

 UB recipients curve is explained by: 

 share in wage earners increases with income 
deciles 

 risk and duration of being unemployed  
decreases with higher income

 CCB recipients curve: 

 Number of children in households decreases 
with higher income

 Larger share in income dependent child care 
benefit (implies shorter periods of child care 
payments) associated with higher income



Unemployment related transfers
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Net effect and interaction effect of unemployment 
benefits and assistance in EUR billions in 2019

 Remember: UB cannot be analyzed 
independently of UA!

 Interaction effect (light green): 
reduction in expenditure on MIB due 
to UB and UA 

 Transfer effect (beam’s height): 
total expenditure on UB (+ UA) and 
UA, respectively

 Net effect (dark green): 
Expenditure on UB (+UA) or UA 
minus the interaction effect (neg.) 
with MIB

 Additional interaction effect due to 
unemployment benefits rather small



Interaction effect of unemployment benefit (including UA) with MIB 
compared to interaction effect of unemployment assistance with MIB

 Reduction of expenditure on MIB due to unemployment assistance: ~ 560 EUR 
billion  

 Reduction of expenditure on MIB due to unemployment benefits and
unemployment assistance: ~ 730 EUR billion

➔ 22% of reduced expenditure trace back to unemployment benefits

➔ 78% of reduced expenditure originate to unemployment assistance

 causes for less reduction in the case of unemployment benefits:

 Unemployment assistance prevent more households from receiving MIB compared to 
unemployment benefits

 On average the eligible income (considered for MIB) for households that receive 
unemployment benefits is (3 x) higher compared to households that receive 
unemployment assistance 

 Time of duration of unemployment assistance is considerably longer (2x) than of 
unemployment benefits
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Transfer effect of unemployment related transfers in 
2019 

Unemployment benefits and assistance Unemployment assistance



Family related benefits
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Net effect and interaction effect of family related 
benefits in 2019 in EUR billions

 Interaction effect (light green):
Reduction in expenditure on MIB due to 
CCB and MB – and reduction in 
expenditure on CCB due to MB (only for 
MB)

 Transfer effect (beam’s height): 
total expenditure on CCB and MB, 
respectively

 Net effect (dark green): 
Expenditure on CCB and MB minus 
interaction effects (neg.)

 Generally, here interaction effects with 
MIB are smaller compared to 
unemployment related benefits:

 Associated transfer payments are smaller 

 Often a partner‘s income is available
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Transfer effect of child care benefits and maternity 
benefits in 2019 in EUR billions

Child care benefits Maternity benefits  



Conclusions

 Interaction effect does matter – particularly, when using 
microsimulation as a costing tool 

 Corresponds to the fiscal net impulse of a reform (fiscal impulse 
including endogenous changes in transfer payments)

 Especially, the minimum income benefits react to changes in other 
transfers owing to the means–test 

 Unemployment benefits interact much less with MIB than 
unemployment assistance 

 Benefits related to unemployment (UA and UB) interact more with 
minimum income benefits than benefits related to child care (CCB 
and MB) 
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