
Using Microdata to analyse Macroprudential Policy and
Financial Stability: the effort in Austria

Nicolás Albacete and Peter Lindner

Economic Analysis Division, OeNB

26th May 2015

Albacete, Lindner (Economic Analysis Division, OeNB)Microdata for Macropru and Financial Stab 26th May 2015 1 / 68



Outline

1 Introduction

2 Literature

3 Household Finance and Consumption Survey

4 Definitions

5 Indebtedness of Vulnerable Households

6 Stress Testing Households

7 Integration of Micro and Macro Information/Tools

8 Further Analyses

9 Concluding Remarks

Albacete, Lindner (Economic Analysis Division, OeNB)Microdata for Macropru and Financial Stab 26th May 2015 2 / 68



Introduction

1 Information at the micro level essential for the anlysis of
macroprodential policy and financial stability

I ... distribution matters
I ... many indicators not available form macro statistics (LTV, DTI)
I ... micro level information supplements other data

2 Presentation based on work over the last years

3 Wider context of micro and macro data integration
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Introduction

Figure: Credit Level Data (Loans>350,000 Euro):

Close to full loan volume to companies covered

About 18% of loan volume to households covered, and about 25%
with regard to mortgage loans

350,000 treshold crossed at P98 of HFCS mortgage loans, so roughly
12,000 such loans covered, but in lower area (largest about 700,000)
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Problems on the macro-side

1 Sparse information on households. In Austria
I Nothing on some measures, e.g. LTV, DTI, etc.
I Data from banks come in bins, full distribution is not available
I Additional information like income or wealth of household missing (at

least partly)
I Usually circumvent with crude assumptions
I Individuals might use different banks

⇒ Survey data supplement information from administrative sources.
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Difficulties on the survey-side

(Sub-)sample size.

Information from memory of households (recollection bias).

Missing information.

⇒ Integrated approach necessary.
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Household Finance and Consumption
Survey (HFCS)
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HFCS ↪→ Basics

Household Finance and Consumption Survey =⇒ HFCS

Euro area wide effort to collect micro data on household finances
(Decision of the Gouverning Council in December 2006)

1st wave 2010/2011 with 15 countries

Ongoing project with intention to collect data every 3 years

2nd wave under way (publishing of the data in summer 2016)

Ex-ant harmonization not only of the questionnaire but the whole
data production process

Computer Assisted Personal Interviews (CAPI, exception: the
Netherlands, Finland to some extent)

Harmonized Bayesian-based multiple Imputation procedure (state of
the art)

ECB coordinates project and checks the quality

First wave net sample 62.521 households in the euro area, 2.380 in
Austria (SCF in the USA: 6.500)

Role model for the HFCS is the SCF of the US Federal Reserve
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HFCS ↪→ Analyses

Very wide usage of the HFCS in the research community. For the
ESCB particularly important with respect to:

I Monetary Policy (transmission mechanism, distributional effect of
monetary policy, etc.)

I Macroprudential policy and financial stability (distribution of debt and
assets, analyses on vulnerability, etc.)

Importance of cross country comparability due to harmonization
⇒ Analyses can be done at the euro area level.
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HFCS ↪→ Household’s Balance Sheet

Albacete, Lindner (Economic Analysis Division, OeNB)Microdata for Macropru and Financial Stab 26th May 2015 14 / 68



HFCS ↪→ Additional Information

Additional information on

Income

Consumption (expenditures)

Employment

Age

Education

etc.
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HFCS ↪→ Specific information on liabilities

Information on each loan (up to three for every category) on:

year when it was taken out

level of amount at the time the contract was signed and outstanding
at the time of the interview

interest rates (level and fixed vs. variable)

maturity

repayment

purpose

bullet loan (in AT)

foreign currency loan (in AT)

some information on renegotiation and additional money taken out

Very few households with more than three loans in a category.
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HFCS ↪→ Basic results I
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HFCS ↪→ Basic results II
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Definitions
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Definitions ↪→ Probability of default (PD)

In the supervisory framework, the PD of a household/loan refers to
the probability that a household defaults within one year. A loan is
defaulted if one of the default criteria under Basel II are met: full
repayment unlikely and/or interest or principal payments on a
material exposure more than 90 days past due. If PDi = 1, the
household has already defaulted. For non-defaulted households the
PD lies in the open interval (0, 1) and is assigned by the bank to all
indepted households / loans.

Micro / household (HH) level literature: binary classification used,
with PD(HH) defined as follows:

PDi = 1 if household i is classified as vulnerable. If not vulnerable
PDi = 0.
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Definitions ↪→ Exposure at Risk / Default (SEvH, EAD)

Discrepancy of ”exposure at default” (supervisory term) and ”exposure at
risk/default” (micro-literature):

Supervisory: All on-balance credit and some part of the (off balance)
credit lines

Micro-level: share of debt held by households classified as vulnerable
(denote this set by V ):

SEvH =
∑

i∈V Debti∑
i∈D Total Debti

where D is the set of indebted

households.

Albacete, Lindner (Economic Analysis Division, OeNB)Microdata for Macropru and Financial Stab 26th May 2015 21 / 68



Definitions ↪→ Loss given Default (LGD)

Discrepancy of LGD in the micro-literature and as supervisory term

Supervisory: specifies the proportion of a loan exposure that will be
lost (i.e. will not be recoverable) under the assumption that the
borrower defaults. The LGD represents a credit risk parameter that is
used for determining a bank’s capital requirement under the advanced
internal ratings-based (IRB) approach of Basel II.

Micro-level: estimated loss for banks caused by vulnerable households
share of debt held by households classified as vulnerable and have
negative equity (denote this set by A):

LGD =
∑

i∈A(Debti−Assetsi )∑
i∈D Total Debti
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Definitions ↪→ Standard definitions of vulnerability

Three (four) definitions of vulnerability:

Negative financial margin (FM): FMi = Yi − BCi − DSi where Yi is
income of household i , BCi is basic consumption of household i , and
DSi is debt service of household i ⇒ Household i is vulnerable if
FMi < 0

Debt to asset ratio: DAi = Total Debti
Total Assetsi

⇒ Household i is vulnerable if
DAi ≥ 75%

Debt service to income: DSIi = Debt Servicei
Yi

⇒ Household i is
vulnerable if DSIi ≥ 40%

Direct question: ”Expenses above income” and being indebted.
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Vulnerability ↪→ Preview of the some results
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Vulnerability ↪→ Preview of the some results
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Indebtedness of Vulnerable Households
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Vulnerable Households ↪→ Indebtedness
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Vulnerable Households ↪→ Additional Information
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Vulnerable Households ↪→ SEvH/EAD and LGD

Albacete, Lindner (Economic Analysis Division, OeNB)Microdata for Macropru and Financial Stab 26th May 2015 29 / 68



Stress Testing Households
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Stress Testing Households ↪→ Basics

Four (six) shocks are modelled:

Employment shock ← changes in the rate of unemployment

Income shock

Shocks in the interest rate: short term as well as long term interest
rate

Exchange rate shock

(Change of asset prices)

(Change of repayment vehicle development)
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Stress Testing Households ↪→ Unemployment I

Pr(unemployed |X ) = Γ(β′X ) =
1

1 + e−β′X

where the explanatory factors X are:

Gender

Education

Income

Interaction between partner in the household and employment status
of the partner

Region

Number of adult household members

Number of children

Age and age squared

For some indicators the references person / financial knowledgeable person
has to be defined.
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Stress Testing Households ↪→ Unemployment II

Based on the predicted probability of becoming unemployed and a
random number, we generate randomly chosen new unemployed
persons, i.e. households whose reference person newly became
unemployed.

According to Austrian regulation household income drops by 45%.

Monte Carlo simulation with 1.000 replications yield 1.000 changes of
the parameters under investigation.

Average over the simulations gives us the estimate.

Potential extensions:

Incorporate all (adult) household members.

Move out of unemployment (would only improve financial situation of
households).

Albacete, Lindner (Economic Analysis Division, OeNB)Microdata for Macropru and Financial Stab 26th May 2015 33 / 68



Stress Testing Households ↪→ Results based on
Albacete and Fessler (2010)
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Stress Testing Households ↪→ Income

Very simple approach:

→ Income of every households changes by ex ante specified percent

Difference to unemployment:

→ All households are affected

Reason:

→ Using information from macro level disposable income forecast
(see below)

Once more waves of the HFCS become available, a potential improvement
is to model different changes over the income distribution based on past
changes.
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Stress Testing Households ↪→ Interest rates

Idea: Change in the interest rates affects repayments Ri a household has
to make.

Short term:

→ only loans with variable interest rates are affected.

Long term:

→ both loans with variable and fixed interest rates are affected.
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Stress Testing Households ↪→ Interest rates

Bullet loan:

→ immediate repayment is just interest and thus change in
repayment only directly are affected:

Ri = St−1 ∗ i

where S is the outstanding amount.

Other loans:

→ repayment is estimated by

Ri = St−1
i ∗ (1 + i)n−t

(1 + i)n−t − 1

where n is the term of the loan and t is the time elapsed since the
loan was taken out
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Stress Testing Households ↪→ Results based on
Albacete and Fessler (2010)
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Stress Testing Households ↪→ Results Short Term
Simulation based on the HFCS I
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Stress Testing Households ↪→ Results Short Term
Simulation based on the HFCS II

Albacete, Lindner (Economic Analysis Division, OeNB)Microdata for Macropru and Financial Stab 26th May 2015 40 / 68



Stress Testing Households ↪→ Exchange Rate

Shock on the exchange rate very similar to the interest rates shocks.

Development in the exchanges rates affect
I outstanding amount, and
I indirectly also interest payments

of FX loan holders.

All FX loans are affected identically.

Only a relative small fraction of households is affected, but usually large
principal.
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Stress Testing Households ↪→ Results based on
Albacete and Fessler (2010)
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Stress Testing Households ↪→ Results based on
Albacete and Fessler (2010)
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Stress Testing Households ↪→ Asset Prices

Asset prices also affect net positions of households and hence LGD.

Both real as well as financial assets can be affected.

Exposure at risk (SEvH, EAD) is not affected.

Depending on definition of vulnerability, share of households that are
vulnerable may be affected.

(Via the repayment vehicle for bullet loans share of vulnerable
households may be affected indirectly.)

Approach: assets prices change by X% (exogenous).

This approach only taken in early papers.
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Stress Testing Households ↪→ Asset Prices:
Results on LGD from Albacete and Fessler (2010)
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Stress Testing Households ↪→ Repayment vehicle

Change of the repayment vehicle affects only bullet loan holders.

Assumption: A change affects the amount that is paid into the
repayment vehicle immediately.

Assumption: Term of loan contract is held constant.

All indicators are affected:
I Share of vulnerable households
I Exposure (SEvH, EAD)
I Loss given default (LGD)

Modelling over a change of the yield of the repayment vehicle.

This approach only taken in early papers.
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Stress Testing Households ↪→ Repayment vehicle:
Results from Albacete and Fessler (2010)
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Stress Testing Households ↪→ First results of
combined analysis based on Albacete and Fessler (2010)
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Integration of Micro and Macro
Information/Tools
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Integration of Micro and Macro
Information/Tools ↪→ Basics

Sparse information on the households in the administrative records.

Change in probability of default in the FSAP-Stress Tests taken from
the model for business.

For some parameters very crude assumptions, e.g. debt service to
disposable income.

Household sector modelled at the micro level.

Change of appropriate estimates from the micro model applied to
regulatory information/data.

Models from the survey data provide an input to FSAP-Stress Tests.
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Integration of Micro and Macro
Information/Tools ↪→ Basics

At the micro level four shocks are modelled (due to the available
development of aggregate inputs to the FSAP):

Change in unemployment rates.

Change in income.

Change in short term and long term interest rates.

Change in the exchange rate.

Modelling approach as described above.
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Integration of Micro and Macro
Information/Tools ↪→ Scenarios from the aggregate
forecasts for the 2013 FSAP
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Integration of Micro and Macro
Information/Tools ↪→ Combined results based on
micro data

Albacete, Lindner (Economic Analysis Division, OeNB)Microdata for Macropru and Financial Stab 26th May 2015 53 / 68



Integration of Micro and Macro
Information/Tools
Using the changes of the PDs in the FSAP gives for the household sector:
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Integration of Micro and Macro
Information/Tools ↪→ FX sensitivity analyses

The FSAP stress tests conduct a sensitivity analysis of the results
with respect to FX loans.

Key parameter: debt repayment obligation D over (disposable)
income after deducting debt repayment and total consumption I .

This parameter was initially set to around 2.

With the survey data the parameter can be estimated.

We estimated quintiles and the median within these quintiles as an
input to the sensitivity analyses.
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Integration of Micro and Macro
Information/Tools ↪→ FX sensitivity analyses
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Integration of Micro and Macro
Information/Tools ↪→ FX sensitivity analyses
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Further Analyses
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Loan to Value Ratio ↪→ Problem and Idea

Problem:
(Almost) no information in loan-to-value-ratios before the FSR 25 (2013)

Solution:

HFCS includes necessary information to calculate LTV.

Use the the initial LTV taking into account the year when the loan
was taken into account.

→ gives LTV-ratios for various years.

Take a 8-year moving average to estimate the development of the
LTV over time.

Sample size becomes an issue for early years (data from the second
wave extend the information).
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Loan to Value Ratio ↪→ Initial LTV over time

Albacete, Lindner (Economic Analysis Division, OeNB)Microdata for Macropru and Financial Stab 26th May 2015 60 / 68



Loan to Value Ratio ↪→ Distribution of LTV
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FX Loan Holder ↪→ Problem and Idea

Relatively many households hold (large) FX loans:

⇒ Macro-data do not tell us much about the distribution and risk bearing
capacity of these households.

⇒ Micro-data can fill this gap, paper in the forthcoming financial stability
report of the OeNB
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FX Loan Holder ↪→ Information from the HFCS I
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FX Loan Holder ↪→ Information from the HFCS II
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FX Loan Holder ↪→ Information from the HFCS III
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FX Loan Holder ↪→ Integration of Micro and Macro
Information
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Concluding Remarks
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Concluding Remarks ↪→ The Way Forward (wishlist)

Integrated use of available information, e.g. making use of the credit
registry.

Collect additional information from bank, e.g. LTV-ratios, and
evaluate results form survey data.

Model in more detail shocks to households:
I Move into and out of employment for all household members.
I More precise shock of income.
I Empirical foundation of other assumptions.

Try to incorporate behavioural responses to these shocks at the
household level.

Use results from micro data in the standard FSAP stress tests.

Integrated approach using both waves of the HFCS once data are
available.
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